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JJABOPATOPHA POBOTA Ne 1

IHHACIIOPTU3ALIAA TOKAPHO-TBUHTOPI3HOI'O
BEPCTATA

1.1 Meta podoTu

Mertoro mabopatopHOi poOOTH € O03HAHOMIICHHS 3 METOIHKOI0
BU3HAUEHHS OCHOBHHMX MACMOPTHUX JaHUX TOKAPHO-TBUHTOPI3ZHOTO
BepcTaTa, BHUBUYCHHS HOTO KIHEMATHYHOI CXEMH, HaOyTTS HaBHYOK B
CKIIQJIaHHI PIBHSAHHS KIHEMAaTWYHOTO JIAHIIOTA, PO3PAaxXyHKOBI K.K.II.
MPUBOJIA 1 KPYTHOTO MOMEHTY Ha HIITHHACI.

1.2 3micT podoTn

3adikcyBaT OCHOBHI MAacOpTHI JaHi BepcTraTa; BHUBYUTHU
KiHEeMaTHYHY CXEMY BEpCTaTa; BUBYUTH OPraHU KePyBaHHs BEPCTATOM.

Hakpecnuti KiHEMAaTHYHy CXeMy NPHBOJA TOJOBHOTO PyXy
BEepCTaTa.

Po3paxyBatu KpyTHI MOMEHTHY Ha HIMWH/AENI BEpcTara.

1.3 O6aagHaHHsA Ta iIHCTPYMEHT

TOKapHO-TBUHTOPI3HUH BEpPCTAT;
niHikika cranesa L=500 mm;
pynerka L= 5000 mwm;
HITAaHTEHIUPKYJIb;

TaXOMeTp.

1.4 MeroanuHi BKa3iBKH

Hns  BipHOoro 1 e(eKTHBHOTO BHKOPHUCTaHHS  BEPCTATHOTO
o0aHaHHS TEXHOJOT TMOBHHEH MAaTW IMOBHI TEXHIYHI XapaKTePUCTUKU
HasSBHUX METaJOpi3albHUX BepcTaTiB. B mporeci ekcruryararii AeranbHi
BIJOMOCTI TpO BepcTaT MOTPIOHI MexaHiKy Juisi oprasizamii Horo
00CITyroBYBaHHS Ta PEMOHTY, HOPMYBJILHUKY JUISl TPU3HAYEHHS TEXHIYHO
OOIpYHTOBaHMX HOPM, KOHCTPYKTOPY HPHUCTOCYBaHb, CHEPreTUKY Ta
iHIMM cayx0am 3aBomy. TakuM JTOKYMEHTOM, IO BMIIIy€e 3arajbHi
BIZIOMOCTI TIpPO BepcTaT, WOTO TEXHIYHY XapaKTepUCTHKY, JaHi TIpo
NPUCTOCYBAHHS, PO MEXaHiKy TOJIOBHOTO PyXy 1 mojadi, Ta iHII JIaHi, €
NacropT BepCcTaTa, KUK CKIalaeThCsl 3aBOJOM-BUPOOHUKOM.

B nmpoiieci BHKOHAHHS JaHOi POOOTH CKIIAJAEThCS JeTajabHa
TEXHIYHa XapaKTePUCTHKA TOKApHO-TBHHTOPI3HOTO BepcTara, sKa €



OCHOBOIO Horo macmopra. B mpomeci pobGoTm HaAg TEXHIYHOIO
XapaKTEePUCTUKOIO CTYICHTH 3HAHOMISATHCS 3 METOIAMKOIO BH3HAUCHHS
OKpeMHX MapaMeTpiB BepcTaTa LUIIXOM KHoro orisiay i 3amipiB. Uuciosi
JaHi Mepe 3aHECeHHSM /0 TEXHIYHOI XapaKTepPUCTHKH OKpPYIIIOITH B
BIZIIIOBIAHOCTI 3 maHuMu Tadimr 1.1.

Tabmurst 1.1 - OkpyriieHHs 3aMipsTHIX PO3MIpiB.

Mexi BUMipIOBaHHX 5-20 | 20-50 |50-200 (200- |[500-
BEJIMYMH, MM 500 2000
3amipsHI 3HaYCHHS 0,1 0,5 1 5 10

OKPYIJIUTH 10

Oyab- |0 abo| Oymp- |0 abGo| O

[Ticns okpyrieHHs yncia
AKOIO |5 SKOI0 |5

MOBHHHI 3aKiHUyBaTHUCS
nporo

1.4.1 3aranbHi BiIOMOCTI PO BEpCTAT.

1.4.1.1 3aBon-BUpOOHWK: 3a3HAYAEThCSI HAWMEHYBaHHS 3aBOJY 1
MICTO, B TKOMY BiH 3HAXOJHUTHCS.

1.4.1.2 Tun Bepcrara.

1.4.1.3 Monens.

1.4.1.4 TabGaputm BepcraTa. Bu3Ha4YalOTBCA BHUMIPIOBaHHSIM
JOBXXWHH, WIMPUHHU, BHCOTH BepcTaTta. BUMIpIOIOTbCS BIJICTaHI MiX
KpaifHIMH TOYKaMH BepCTaTa 3 BUCYHYTUMH B T'PaHUYHI IOJIOKEHHS
PYXOMHMH YaCTHHAMH BEpCTaTa.

1.4.2 OcHOBHI J1aHi BepcTaTa.

1.42.1 Bucora neHTpiB. Bumipioerbcs 3a NEpHEHIUKYISIPOM Bif
JiHIT EHTPIB 10 IUIONMHY CTAaHWHH.

1.4.2.2 Haii0inpma BifcTaHb MiX HeHTpamu. [lepen BUMiproBaHHSIM
3a/iHI0 0a0Ky NEpeMIllyIoTh B KpaliHE TOJI0XKEHHSI 1 3aCyBalOTh MIHOJIO 0
KIiHIIA.

1.4.2.3 Haiibinpmnii miameTp OpyTKa, IO MPOXOAUTH BCEpPEIWHI
mmueaens. beperscs Takum, 1o gopisaioe 0,97 miamerpa OTBOPY B
HITAHAEN.

1.4.2.4 HaiiGinpmwuii giameTp BHpOOY, IIO BCTAHOBIIOETHCA Hal
ctaHuHOI0. JIiHIHKOIO BHUMIPIOETBCS BiJCTaHb R; Bij OCl IIMUHAEAS 10
HaHOJMKYOT TOYKM HANPSMHOI cTaHuHW. HaiiOinprumii miametp BUpPOOY,
1110 BCTAHOBJIIOETHCS HAJl CTAHUHOIO, Oy/e nopiBHIoBaTH 1,94 R;.




1.4.2.5 Haiibinpmmii miaMeTp BHPOOY, IO BCTAHOBIIOETHCS HaJ
BEPXHBOIO YaCTHUHOIO cymopTa. JIiHIHKOI0 BUMIPIOEThCA BificTalb R, Bix oci
HIMUAHAES J0 HaWOMMKY0i YaCTHHU CymopTa, o BUcTynae. HailGinpmmii
niametp oOpoOku Hax cynoptom Oyae aopiBHIoBaTH 1,94 R,.

1.4.2.6 Mexi momoBXkHiX moaad. BusHauatoTecs 3a TaOnHMIECI0 Ha
BEpCTAaTi.

1.4.2.7 Mexi monepeyHHx 1mojia4, BA3HAYAIOTCS TaK CaMo.

1.4.2.8 I'panu4Hi po3MipH Hapi3yBaHUX pi3p0 (BH3HAYAIOTHCA 3a
TaOIHIICIO Ha BEPCTATI):

METPHYHOI, KPOK B MM;

JIFOMOBO1, YMCJI0 HUTOK Ha 1";

MOJYJIBbHOI, MOIYJIb B MM,;

MITYEBOI, B MiTYaX.

1.4.3 Hlnunnens.

1.4.3.1 Konyc oTBOpY mImUHAENS: cucTeMa i HoMep. BuzHawaeThcs
3a IOTIOMOTOI0 Ha0Opy HOPMAIILHUX KOHYCiB 200 3a Tabmiumero 1.2.

Tabmurs 1.2 - Poamipu koHyciB Mop3e.

Howmep xonyca Mop3e Po3mip koHyca Ha TOPII NIMUHAENTS, MM
0 9,045
1 12,065
2 17,780
3 23,825
4 31,267
5 44,399
6 63,348

1.4.3.2 liamMeTp OTBOPY B IIIHHICII, MM.

BuMiproeThcst 3 3aIHbOTO KIHIIS IITTHH/IEIS.

1.4.3.3 Ecki3 nmepennporo KiHms mmuaaens. Ha ecki3i 3a3HavaeThes
JIOB)KMHA 1 IlaMeTp MOCaIKOBUX MICIIb.

1.4.3.4 TanpMyBaHHS IMUHAENSA. 3a3HAYAETHCS, YN € TaTbMyBaHH:I
HITMTAHAEIS

1.43.5 broxkyBaHHS pYKOATOK BiA OJZHOYACHOTO BMHKAaHHS.
3a3HavYa€eThCs, UM € B MEXaHI3Mi TOJIOBHOTO PYXY TaKe OJIOKYBaHHSI.

1.4.4 3agus 6adOka.

1.4.4.1 KonycHicTh 0TBOpY MiHOJI: cucTeMa, HOMep. Bu3HauaeTscs
3a Tabmuuero 1.2.

1.4.4.2 HaiiGinple nepeMimeHHs TiHOMI, MM.



14.43 TIlepemimenns miHONI 3a OAWH 00epT MaxOBHKA.
Bumiproersest miHilikoro. BuszHagaeThes Sk cepemHe 3a JEKiIbka 00epTiB
MaxOBHKA.

1.4.5 Cynopr.

1.4.5.1 Yucno pi31iB B pismeTpuMadi.

1.4.5.2 HaiiGinpmri po3mipd HOepKaBKH pi3llsd, MM (IIHpUHA X
BHCOTA).

1.4.5.3 Haii0inpme nepemimeHnHs: cymopra, MMm. llpn mux BuMipax
CYTIOPT NEPEMIIIYETHCS 13 OAHOTO KPAHBOTO TOJI0KEHHS B 1HIIIE.

1.4.5.4 Tlepemimenns cynopTa 3a oguH o0epT Jimba. BumiproeTscs
niHilKol0. Bu3HavyaeThes Sk cepenHe 3a AeKiTbKa 00epTiB TiMOa.

1.4.5.5 Uina gimenHs mimOa, MM (TIepeMillleHHsI CylmopTa Ha OJHE
ninenns jaimo6a). [ligpaxoByeTbes 3a (OpMyIIO0

S =Sz, (1.1)
ne So - IepeMilIeHHs CyTopTa 3a OuH 00epT JTimMoa;

Z - 9YUCJI0 AiICHB JIiMOa Ha KOJIi.

Ilpumimxa. BumiproBanns 3a mm. 1.4.5.3 — 1.4.5.5 3xilicHOr0THCS
JUTSI TIEPEMIIIIEHb ITOA0BXKHBOTO 1 TIOMIEPEYHOT0 CYIIOPTIB.

1.4.6 EnexTponBuryHu.

1.4.6.1 IpusznauenHs. 3a3Ha4yaeThcs: "TPUBIA TOIOBHOTO pyxXy,
"MpUBiA Moxavi” TOIIO.

1.4.6.2 Yucmo o0epTiB eNeKTPOABUTYHA 32 XBUIIMHY.

1.4.6.3 [ToTyXHICTh ENEKTPOJBUTYHA, KBT.

1.47 IkiBu. BumiproroTbes giamMeTpu 1 MHPUHA WIKIiBIB
€JIEKTPO/IBUI'YHA Ta KOPOOKHU IIBUAKOCTEH.

1.4.8 Ilacwm.

1.4.8.1 Tum nacis.

1.4.8.2 KinbKicTb nacis.

1.4.9 MexaHi3M TroJIOBHOTO PyXYy.

1.4.9.1 Yacrora obepTaHHS LIMHHJENS, BU3HAYAETHCS 32 TAOIUIEIO
Ha BEpCTaTi, MEPEeBIPSIETHCS PO3PAXYHKOBUM MUISXOM Ta 32 JOMOMOTOIO
taxomerpa. HymepyBaHHS CTYNEHIB pPO3MOYMHAETHCS 3 HAMMEHILIOro
3HAYCHHSI.

Jns  mepeBipku  n,, pPO3PaXyHKOBUM IUISXOM  CKJIaJA€THCS
PO3TOpPHYTE pIBHSHHA KiHEMaTH4HOro OanaHCy MpHUBOAY OOEpTaHHS
umuuaens (aus. puc. 1.1).
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3a piBasHHAM (1.2) HEOOXiAHO pO3paxyBaTH HAHOIIBITY 1 HANMEHITY
JacTOTH OOepTaHHS IIIMHHAEA, a IMOTIM NEPEeBIPUTH iX Ha BepCTaTi 3a
JIOTIOMOTOI0 TaXOMETpa.

1.49.2 Po3paxyHKOBUH K.K.J. TPHUBOAY TOJIOBHOIO  PYXY.
Busnauaetnes 3a popmynoro

n=nn s (1.3)

I€ 7 - K. K. I. KIHEMaTU4HOTO JIAHIIFOTa BiJl ABUTYHA JI0 IITTHH/EIS;

71 - K. K. JI. IacoBol mepenadi, gopisHioe 0,98;

72 - K. K. 1. 3y0ouacToi nepenadi, gopisaroe 0,99;

73 - K. K. JI. NiJIAITHAKIB KOYCSHHS, T0opiBHIOE (,995;

a, b, ¢ - xkimpkicTh map, 110 MarOTh OTHAKOBHUH K. K. II.

1.49.3 Kpyramii MOMeHT Ha mmuHAET. Bu3HayaeTbcs 3a
dhopMyIoro

=4-77 , H'm, (1.4)
n

ne Pe - TOTYXHICTh PUBOAHOTO €IEKTPOIBUTYHA, KBT;

1 - 4acTOTa 0OEPTAHHS IIITHH/ENS, XB

# - K. K. JI. KIHEeMaTHYHOTO JIAHIIOTa BiJl IBUTYHA JIO IITTHHJCIIS.

Hani, ogepkani B m. m. 1.4.9.1 ta 1.4.9.3 3aHocsaTh A0 Tabnwuii 3a
¢dopmoro Tadu. 1.3.

1.5 3micr 3BiTY

3BiT 32 J1a00PaTOPHOIO POOOTOIO TOBUHEH BKIIFOUATH:

1.5.1 Ilepenik OCHOBHUX MAacIIOPTHUX JaHUX BepcTaTa.

1.5.2 Ecki3 nepeiHbOro KiHIS IITHHIEIS.

1.5.3 KinemaTnyHy cxema MpuBOJIY FOJIOBHOI'O PyXy BepcTaTa.

1.5.4 PosropHyTe piBHSHHA KiHEMAaTHYHOTO OallaHCy TPHBOAY
TOJIOBHOTO PYXY.

1.5.5 Tabnuiro 4acToT o0epTaHHs MIMHHAENS 1 KPYTHUX MOMEHTIB
Ha HbOMY.
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1.6 KouTpoabHi 3anutanus

1.6.1 3 s1K0r0 METOIO CKIJIaJIAa€ThCs MACIOPT BepcTara’?

1.6.2 Hamumite CTpyKTypHY (QOpMYyTy MpPHUBOIA TOJOBHOTO PYXY
TOKapHO-TBUHTOPI3HOTO BepcTaTta Moa. 16K20.

1.6.3 Sk HaOnMXKEHO BU3HAYUTH K. K. JI. KIHEeMAaTHYHOTO JIaHIrora?

1.6.4 Sfx 3amucyeTbcs pO3TOpHYTE PIBHSHHS KiHEMaTHYHOTO
OayaHCy TPUBOAY TOJIOBHOTO PyXy BepcraTa?

Tabmurs 1.3 — Yacrotn oOepTaHHs i KpyTHI MOMEHTH Ha IIHHJIENI.

-1 T
Howep n, X8 M. Honiep n, X8 M,
cTymens 3a GbakTH4HO Hem | crymens 32 (pakTHUyHO Hem
TabJ1. TabL.
1 13
2 14
3 15
4 16
5 17
6 18
I 19
8 20
9 21
10 29
11 23
12 24

1.7 PexomeH10BaHa JiTepaTypa

1. Meramnopexyuie CTaHKH: Y4eOHUK AJIST MAIMHOCTPOUTEIbHBIX
BTy30B/ [lox pen. B.O.Ilyma - M.: MamuHocTtpoenue 1985.-576 c.

2. Meramopexyimue cranku: yuyeOnuk. B 2 . T. 2 / B.B. bymyes,
A.B. Epemun, A.A. Kakoiino u ap.; nog pea. B.B. bymyesa. T. 2. — M.:
Mammnoctpoenne, 2011. — 586 c.
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JJABOPATOPHA POBOTA Ne2
HAJAINITYBAHHSA 3YBO®PE3EPHOI'O BEPCTATA

2.1 Meta po6oTu

Metoro po0OOTH € O3HAWOMJICHHS 3 TPHUHIUIIOM poOOTH,
CTPYKTYPHOIO Ta  KiHEeMaTHYHHUMHU cXeMamu, KOHCTPYKIII€FO,
HAJIAIMTYBaHHAM 1 HaJIaJKOI0 3y00(pe3epHOTo BepcTara.

2.2 3mict podoTH

BuBuntu mpuHUIMI poOOTH 1 CTPYKTYpHY cxemy 3y0o(pe3epHOTo
BEpCTaTa;

BuBunTH KiHEMaTHYHI JIAHITIOTH BEPCTATa;

O3HafOMHUTHUCH 3 PO3MILIICHHSM OpTraHiB KEpYBaHHS BEPCTATOM;

3a JaHUMHM MTapaMeTpaMy po3paxyBaTH HaJalITyBaHHS BepcTaTa;

HanamryBatu BepcTat i HapizaTi HUIIHAPUYHY IECTIPHIO.

2.3 O6aaanaHHs Ta iHCTPYMEHT

3ybodpesepHnii BepcTar.
®pe3a yepB'auHa MOAYJIbHA.
3MiHHI HECTipHi.
3aroToBka.

2.4 TlpuzHayeHnHsn 3y0o(dpe3epHuxX BepcTaTiB

VYHiBepcanbHi 3y0odpe3epHi BepcTaTv NpPU3HAYCHI IS Hapi3aHHS
MWIHIPAYHUX TPSIMO3YOUX Ta KOCO3yOMX 3yOuacTHX KOIIC, a TaKOoX
4yepB’sIYHUX KOJIC B yMOBax cepiiiHoro BupoOHMUTBA. Ha nux Bepcrarax
MOJYKHa BUTOTOBJISITH 1 1HIN JieTaii, mpodillb SKUX MOXKHa OJepKaTu
METOI0M OOKaTKH, HAIPUKJIa]] IUTIILOBI BaJIH.

Hapizanus 3yOuactux Komic Ha 3y0odpe3epHHX BepcTarax
3MIACHIOETHCSI METOI0M OOKaTKU (OTMHAHHS), IKHH € OCHOBHMM METOJIOM
BUTOTOBJICHHS 3yO4acTHX Ieperad. B mporeci HapizaHHS KOJiC 1M
METO/IOM Ha BEpPCTaTi MEXaHIYHO BiATBOPIOIOTHCS PYXH HapH CHPSHKEHUX
eJIeMEeHTIB 3y04acToi un uepB’siuHoi nepenavi. OTHUM 13 eIEMEHTIB TaHOl
nepeadi € 3yduacre Koyieco ab0 YepB'siK, 0 BiJITBOPIOIOTHCS IHCTPYMEHTOM,
IHIIIMM - 3aTOTOBKa, 110 HAPi3yEThCA.

Ha 3y0odpesepHux Bepcrarax sK pi3aJbHUH  1HCTPYMEHT
BUKOPUCTOBYIOTh YEpB’siYHI MOJYJIBHI (pe3u, €BOJBBEHTHHU MPOQiib
0iuHOi TOBepXHi 3y0a WIECTIpHI, IO HApi3yeThCs, BUHUKAE B BHUIJISJI
OOBiZHOT Psiy MOCTIJOBHHUX TIOJIOKEHb NPSAMOIIHIMHOI pi3aibHOI Kpailku
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3yba ¢pes3u (puc. 2.1). Pyxu 3aroToBKH 1 iHCTpyMEHTa 3IiHCHIOIOTHCS
BUMYIIIEHO KiHEMaTUYHMMH JIAHIFOTAMH BEpCTaTa 1 BiANOBIZAIOTH pyXam
4YepB'TYHOI MapH, AKa 3HAXOAUTHCS B 3aUCTICHHI.

Pucynoxk 2.1 - Cxema yTBOPEHHS €BOJILBEHTHOTO Tpodisro 3yda

2.5 Ctpykrypa 3y60o(pe3epHOro BepcTara i po3paxyHKoBi mepeMimaHHs

Ha puc. 2.2 300pakeHa KiHEeMaTHYHa CTPYKTypa YHIBEpCaIbHOTO
3y0odpe3epHOro BepcTara.

Jns HapizaHHS UWIIHAPHYHOTO KOCO3yOOro Kojeca HEOOXiJIHO
3MIMCHIOBATH TOJOBHUHN pyX - obepTaHHs ¢pe3u (O, MO HAIAIITOBYETHCS
riTaporo iy, obepraHHs 3aroToBKU O; y3TOILKYEThCA 3 00epTaHHSIM (hpe3n
O, 3a JONOMOTOI0 TiTapu i,, BEpPTHKAIbHE NEpPEMIllleHHS CymopTa 3
¢dpe3oto /13 HAAIITOBYETHCS TITAPOIO is; TOAATKOBE O0OECPTAHHS 3arOTOBKH
O, depe3 MiACYMOBYIOUMH MeXaHi3M X, HEOOXigHE i1 YTBOPEHHS
I'BUHTOBOI JIiHii, HAJIAIITOBYETHCS IiTAPOIO i,

Jns HamamtTyBaHHS BepcTarta BU3HAYalOTh YMOBHI PO3PaxyHKOBI
KIHEMATHWYHI JTAHIFOTH:

- jaHmor rosoBHoro pyxy O;. KiHneBuMu saHkamu Horo € Bai
€JIEKTPOJIBUTYHA 1 IMUHJENh hpe3u. Po3paxyHKOBI mepeMilieHHs:

-1 -1
Ne, XB™, €JIEKTPOJABUTYHA — Ny XB ™, (PpE3H.

Ilotpibna uactota oOepTaHHA (pe3n BU3HAYAETHCA BUXOISMUM 3
BHOpaHOl MIBUAKOCTI pizanHs V M/XB. i miamerpa dhpesu d, mm:
1000 -V 1.
ny=————,XB,
w-d
- maHior ookatku (ninenHs). Lle naHIIOr yTBOpPEHHS €BOJIBBEHTH.
BiH y3romkye obepranns ¢pesu i 3arotoBku (011 O,).
Po3paxyHKoBi TIepeMilleHHsI:



13

1 06. Ppe3u — k/z 06. 3aroToBKH;

JIe Z - 9HCII0 3yOIIiB, M0 HAPI3YIOTHCS Ha 3ar0TOBIII,

K - ancno 3axonis ¢pesu;

- naHior noxad. KiHIeBi JaHKW JAHIIOra Mojay - CTUT 3 3aroTOB-
KOIO0 1 XomoBWH TBUHT 3 KpokoM P, mMm (pyxu O, i II3) Po3spaxyHkoBi
MIePEMITIICHHS

1 06. 3aroToBKM — S MM mojadi, abo
1 06. 3arotoBku — S/P 006. X010BOr0 IBUHTA;

- TBHHTODI3HUH naHIor (aHmroor audepeHiiana) - 3abes3mnedye
Hapi3aHHS Ha 3aroToBLi 3yOLiB, PO3TAalIOBaHUX 33 TBHHTOBOIO JIHIEIO 3
kpokoMm P. KiHIleBi JaHKM LLOTO JIAHIFOTA: XOJOBUH TBUHT p 1 CTII 3
3aroTOBKOI0. PO3paxyHKOBI IepeMIIICHHS

P mm niepemitiensst gpe3n — +1 nomaTkoBUi 00epT 3ar0TOBKH, 200

P/p 06. xogoBoro reunTa — + 1 101aTKOBHI 00€PT 3aTOTOBKH.

I
I
1
. 1
D S
Pucynoxk 2.2 - CtpykrypHa cxema 3ybodpe3epHOro Bepcrara

2.6 3yoodpesepHi BepcraTu moa. 5/132 ta SK324A

Ha puc. 2.3 ta 2.4 300paxeHi KiHeMaTH4HI CXeMH 3y0odpe3epHUX
BepcratiB Mox. S5/32 Tta S5K324A BIiANOBIAHO, KOHCTPYKIIS —SIKUX
BIJIMIOBiZIa€ CTPYKTYPi pHc. 2.2.

Tabnuns 2.1 — KopoTka TexHIYHA XapaKTEPUCTHKA BEpCTaTa

Mogenb BepcTaTa 5132 5K324A
Haii0inpmmii fiaMeTp Hapi3yBaHUX KOJIIC, MM 800 500
Haii0inpmmii Moys1h Hapi3yBaHUX KOJIIC, MM 6 8
Haiibinpa mmprHa Hapi3yBaHUX KOJIIC, MM 275 300
Haiibinpunii giametp dpesu, MM 120 180
[1oTy>KHICTb T'OJIOBHOTO €IEKTPOABHUIYHA, KBT 2,8 7,5
YacToTa 06epTaHHS eIeKTPOIBUTYHA, XB 1420 1460
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2.7 Ilopsinox BUKOHAHHSA POOOTH Ta METOAMYHI BKa3iBKH
2.7.1 BuBuuTHM KiHEeMaTH4yHy cXemy Bepcrara (puc. 2.3, 2.4),
PO3MIILIEHHS HOT'O OpraHiB KepyBaHHsI i HANAIITYBaHHSI.
2.7.2 3a 3aJaHUM HOMEPOM BapiaHTa IHJMBITYaIbHOTO 3aBJAHHS
(Tabmmirg 2.3) ckaacTy TaOIHUINO BUXiAHUX JaHuX (Tabi. 2.2).
2.7.3 Bu3HaunTH AiaMeTp 3arOTOBKH

Do =my, (2= +2). (1)

2.7.4 Bu3HauuTH KPOK TBHHTOBOI JIiHIT 3yOILliB KoJieca

cosa

P =" nm (2.2)
sina
2.7.5 Bu3HauuTH KyT yCTaHOBKHU (pe3n
p=0%xp (2.3)
3rak " + " 3aCTOCOBYETBHCS B BUIAJAKY PI3HONMEHHUX HAIPSMKiB
TBUHTOBHUX JIiHIA 3yOIliB HapizyBaHOTO Kojeca i ¢pe3m, a 3HaK "—" B pasi
OJTHOMMEHHUX HAaIPSMKIB.
2.7.6 HakpecnuTtu ecki3 ycTaHOBIEHHS (Ppe3d BiTHOCHO 3aroTOBKH 3
3a3HaYCHHSIM HATPsMKIB pyXy (puc. 2.5).

o
2z
A
pd
*

Pucynok 2.5 - CxemMu yCTaHOBIICHHS 4epB'TIHOI Ppe3n

2.7.7 KopucTyrounch po3paxyHKOBHMH MEPEMIILICHHSIMH (IMB. I1. 5), 3a
KIHEMAaTHYIHOIO cXeMoro Bepcrara (puc. 2.3, 2.4) cKiacTd piBHSIHHSA
KIHEMaTHYHUX JIAHIIOTIB Ta 3a IX JIONOMOrOK0 ojepkatd  (opmyin
HaJIaIITyBaHHS riTap:

rornoBHoro pyxy  A/B=n,/110, (i,=n,/180);
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BEPTUKAIBHOI TO1avi

a ¢ _3-S, _ .

—— =t ly=ab=05S,);

b d, 10 bak )
0oOKaTKH (IiJeHHS)

“ThdT 2z
npu Hapizauwi Koaic 3 yuciom 3yoyie 7 < 161 C,=D;=36;
TBHHTOPI3HOTO JIaHIFora (JIaHmora udepeHiiaa)

i _3 G _ 195775 -sina
“ b, d, k-m,
Ipumimrka: OOpMyJIM HATAINITYBaHHS B IYXKKax JJIsl BepcTara MOJI.
5K324A.
Tabmuisg 2.2 - BuxigHi AaHi 10 HACTpOrOBaHHS 3y0oQpe3epHOro
BepcTaTta
Eckiz
3arOTOBKH > i

1o

Uwcrno Hapi3yBaHUX 3y0iB z=

30BHIINIHIH JliaMeTp Koyieca, MM =
Mopayine HOpManbHUI, MM my=
IITupuHa Koneca, MM =
Kyt naxuiy 3y0iB Koseca, Tpaji. o=
Kpox rBuHTOBOI JiHIi 3y0iB KOJIECa, MM T=
KyT minfiomy rBUHTOBOI JTiHIT YepB’si4HOI dpesn, rpafd. | f=
Uwcro 3axoiB (hpe3u =

3oBHilIHIN HiamMeTp hpe3u, MM dy=
IIBuAKICTP pi3aHHs, M/XB. V=
Beprukanpaa momava, Mm/00. S,=

Hanpsimok HapizyBaHuX 3y0iB
Hanpsimok BUTKIB (pesn

2.7.8 3ailicCHUTH HaNaIlITyBaHHS BCiX KIHEMaTHYHUX JIAHITIOTIB.
JIy1st 10T U1 KOYKHOIO KIHEMATHYHOTO JIAHIFOI'a BUKOHATH TaKe:
- 3aIMMCaTH PO3PaXyHKOBI IEPEMIIIICHHS

- CKJIACTH PiBHSHHS KIHEMAaTHYHOTO JIAHITIOTA,
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- ofieprkaTu (popMyITy HaTAIITYBAHHS,

- miaiOpaTy 3MiHHI Kojeca;

- IEPEBIPUTH 3YIILTIOBAHHS 3y04YacTUX KOJIC riTapy 3a GopMyIamMu:

at+tb-c>17;

d+c-b6>17;

a+b+c+d=>200

[Tpu migOopi 3MiHHMX KOJIC HEOOXiJHO BpPAaxOBYBaTH, LIO JAJSI BU3-
HA4YeHHS 4Ymcel 3yOIliB KONIC TiTapu TOJOBHOTO PyXy 1 Mojaadi MOXHA
BUKOPUCTOBYBaTH OyIb-ikuid HaOmmKeHuil crmocid migbopy, a mms
HaJIAlTyBaHHsA TiTap OOKaTKU ([IUICHHs) 1 JudepeHmiana HeoOXiIHO
KOPUCTYBAaTUCh OJHUM 13 TOYHHX CIOCOOIB, HANPUKIAA 32 JOTOMOTOIO
tabmue M.B.Cannakosa [4].

Jns HajamTyBaHHS TiTap BUKOPUCTOBYBAaTHM Taki HAaOOpH 3MIHHHX
KOJIiC:

riTapa ronoBHoro pyxy 5/32 - z = 18; 22; 25; 28; 32; 35; 38; 42;

5K324A -z =23; 27; 31; 36; 41; 46; 51; 56; 60; 64;

ritapa HaJIAIITOBYEThCS 3 JOTpuMaHHsaM ymoBu: A+B = 60 (87);

riTapy nojadi, AiIeHHS, TUdepeHIiiana;

z=20 (2 mt.); 23; 24; 25; (2 mt.); 30; 33; 34; 35; 37; 40; 41; 43; 45;
47; 48; 50; 53; 55; 57; 58; 59; 60; 61; 62; 65; 67; 70; 71; 73; 75; 79; 60; 83;
85; 89; 90; 92; 95; 97; 98; 100.

Iitapa momaui Bepcrata SK324A onHonapha, a;+b;=96:

z=24; 28, 32; 38; 43; 48; 53; 58; 64, 68; 72.

2.7.9 Hakpecautu cxemu ritap (puc. 2.6).

2.8 3micrt 3BiTY

2.8.1 Tabnuig BUXIIHHAX JaHUX.

2.8.2 Ecki3 ycTaHOBKH ()pe3H BiTHOCHO 3arOTOBKH.

2.8.3 Po3paxyHOK HalamtyBaHHs JAHITIOTIB BepCTaTa.
2.8.4 Ecki3u BCix riTap 3 3a3Ha4YEHHSIM YHCEIT 3yOIliB KOJIiC.

2.9 KoHTpOJILHi NUTAHHS

2.9.1 llns BUKOHAHHS SIKMX BHIIB PoOIT mpu3HaueHi 3yOodpesepHi
BepcraTh?

29.2 B uiM mossirae 3MIiCT MeTOQy OOKAaTKM NpH (ppesepyBaHHI
3y04acTux Kojic?

2.9.3 SIki pyxu HEOOX1IHO 3MIHCHIOBATH HA BEPCTATI JIJIsl Hapi3aHHS:

a) mpsMO3yOuX; 0) KOCO3yOUX IHITIHAPUIHUX KOJIC;
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B) YepB’ TIYHUX KOJIIC?

2.9.4 Ha3piTh KIHIEBI JIAaHKH, PO3PAXYHKOBI TMEepeMillICHHS
JIQHITFOTIB, 3alUIIITh PIBHIHHS KIHEMaTHYHOTO JIAHITIOTA!

a) TOJIOBHOTO pyXYy; 0) mojaui; B) 00KaTKu; T) nudepenmiana.

2.9.5 Sk BCcTaHOBIIOETHCS (pe3a BIAHOCHO 3ar0OTOBKH IS
Hapi3aHHs: a) IpsAMo3yomx; 0) KOco3yOuX IWIIHIPUYHHUX KOJIC; B)
4epB’ TYHUX KOJIiC?

di

a - riTapa roJOBHOTO pyXy; O - TiTapa mojadyi; B - ritapa 0OKaTKH (HiJI€HHS); T -
ritapa nudepenmiana

Pucynok 2.6 - Cxemu ritap Bepctata Moz, 5/132

2.10 PexomeH10BaHa JiTepaTypa

1. Merammopexymme  CTaHKA W aBTOMArhl:  YYeOHUK  JuId
MmammHocTpouTensHbX BTy30B /Ilog pea. A.C. IlponmkoBa. — M.:
Mammnoctpoenne, 1981. — 472 c.

2. Kyuep AM., Kuatnuukuit M.M., ITokposckuii A.A. Metaiopexyipe
cTaHKU (a1p00M OOIIUX BUJIOB, KHHEMAaTHYECKUX CXEM U y3JI0B). M-
JI.: Mamunoctpoenue, 1971. - 306 c.

3. CanpakoB A.M. Tabnuubl a1 nogdopa mecteped: CrpaBodHUK. - 5-¢
uzganue - M.: Mamunoctpoenue, 1982. - 559 c.
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Tabnuns 2.3 — BapianTu iHAMBIyadbHHUX 3aBJaHb 10 POOOTH.

%N - S 15 | wEx = |2 )
coleea3 € | 5 |ER|R.|Z5E 52 |5<|5%|4,
T SEB|CA|lLs 5 ol SIES g E—& S SIE S| SO
S 5g|?S|E5| £ | EI|E=s%| E= |og|fg|:s
Tg=2g2|5 | £ |56 |E°|sE5| 2E |58EE|EC

S gls 5 Zo|E |zEsl T5 |EOEEIF

ol T = @ =) 2
1. | sm2| 21 2 | paBuii 20 70 | 2°19’| JiBnit 1 1]120(1,8
2. | sm32| 29 | 2,5 | JiBui 24 80 | 2°28" “ 112216
3. | sm32| 31 3 | IIpaBwuit 25 75 | 2°48° “ 112425
4. | s5m32| 35 | 3,5 | JliBumit 2% 80 | 3°57 “ 1 (28|15
5. | 5m32| 46 4 | IlpaBuit 27 80 | 3°20° “ 1 (30|20
6. | sm32| 49 2 | JliBuit 28 70 | 2°19° “ 112414
7. | 5m2| 63 | 1,5 | Ipaswmit | 1730" | 54 | 1°42°| Ilpasunii| 1 | 20 | 1,8
8. | sm32| 74 3 | JliBuii 30 75 | 2°487 “ 112415
9. | 5u32| 78 | 3,5 | IlpaBuii 45 75 | 3°57 | JliBwmi 112820
10.| 5m32| 69 4 | JliBuit 45 80 | 3°20° “ 112424
11.| 5m32| 66 2 | IlpaBmit 20 70 | 2°19° “ 1 (20|30
12.| sm32| 81 | 2,5 | JliBuid 22 70 | 2°28° “ 1 (3025
13.| sm2| 77 3 [IpaBuit 24 80 | 2°48" “ 1 (28 (1,4
14.| 5m32| 75 | 3,5 | JliBuit 26 80 | 3°5" | Hpasuii| 1 |24 | 2,0
15| sm32| 84 4 | IlpaBwuit 28 80 | 3°20° “ 1 (28|16
16.|5K3244 64 4 | Tpasuii | 1515 | 80 | 3°327| Jlismit | 1 | 28 | 0,7
17.|5k3244 65 | 2,5 | JliBuit 3230" | 63 | 2°38°| Jliemit | 1 |24 | 0,9
18.|5k324A 105 | 6 | IIpaswmii | 28%40" | 100| 4°05"| Jlisuit | 1 | 30 | 0,8
19.|5k324A4 120 | 5 | Ipaswmii | 4715 | 90 | 3°50"| Jlismit | 1 | 28 | 1,5
20./5k3244 75 | 4,5 | ITpasuit | 31°15° | 80 | 3°15°| Jisuit | 1 | 24 | 0,8
21./5K324A 68 4 | JiBuit 22°30" | 70 | 2°45°| JliBmit 1126 11,2
22.|5k3247 86 | 3,5 | JliBmii 30° | 63 | 2°157| Jlismit | 1 | 20 | 1,4
23.|5k3244 48 | 2,5 | Ipasuit | 2040" | 50 | 1°48"| Jisuit | 1 |24 | 1,8
24.|5k3244 40 2 | JiBuit 21 50 | 2°18’| Tpasmii| 1 | 20 | 2,0
25.|5k324A 78 | 3,5 | JliBmii 2540" | 60 | 2°24°| Hpasuii| 1 | 25 | 1,6
26.|5k3244 70 5 | JliBuit 42° 85 | 3°52°| Ipasuii| 1 | 30 | 0,9
27.|5k3244 36 6 | JiBmii 15 | 80 | 3°227| Jismit | 1 |26 | 0,8
28./5K324A 58 4 | JliBui 20°50" | 70 | 2°207| JiBmit 1130 (1,4
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JIJABOPATOPHA POBOTA Ne3
HAJNAINITYBAHHSA 3YBOPI3ZHOI'O BEPCTATA

3.1 Mera po6otu

Metoro poOOTH € BUBYEHHS NMPUHIMITY Jii, KIHEMATUYHOI CXEMH,
KOHCTPYKIIii, HAMAIITYBaHHA 1 HaJaroKeHHS 3yOOpi3HOTO BepcTaTa Ui
Hapi3aHHSI KOHIYHUX KOJIIC 31 CHipalIbHUM 3yOOM.

3.2 3micT poboTH

BuBunTy npuHLIMT poOOTH BepcTaTa.

BuBuuTH KiHEMaTH4YHI JIAHIFOTM BepCTaTa, O3HAHOMUTUCH 3
OpraHamMu HOro KepyBaHHs, HAJAIITyBaHHS Ta HAJIaro/HKEHHSL.

3a 3aJaHUMHM TIapaMeTpaMH pPO3paxyBaTH HaJalITyBaHHA TiTap
BepcTaTa.

HanamryBatu BepcTat i Hapi3aTi KOHIYHE 3y09acTe KOJIeco.

3.3 O6aaanaHHs Ta iIHCTPYMEHT
3y0Oopi3Huii BepcTar.
I'omoBka pi3iieBa IBOCTOPOHHS.
3MiHHI HECTipHi.
3aroToBka.

3.4 3y0opi3Huii HamiBaBTOMAT MOJ. 525

3.4.1 Tlpu3HayeHHs 1 IPUHIUIT POOOTH.

Bepcrat npu3HadeHo i Hapi3aHHS KOHIYHUX KOIIIC 31 CIipalbHUMHU
3yOIsIMU 3BHYalHKX, HaNMiBOOKAaTHUX Ta TeMOiTHUX nepenad 7-8 CTYNEHIo
TouHOCTi. Ha BepcraTi MOKHA BUKOHYBAaTH YOPHOBE Ta YUCTOBE HAPi3aHHS
3y04acTUX KOJIC 1 IIecTepeHb MeToIoM OOKaTKH abo YOpPHOBY OOpOOKY
KOJIC 3 KyTOM ITOYaTKOBOro KoHyca OimbmmM 90° metomom BpizaHHS.
Meton 0oOKaTKu TPYHTYETbCS Ha MEXaHIYHOMY BIITBOPEHHI Ha BepCTaTi
3aUEIUICHHS CHPSKCHUX KOHIYHUX 3yOuyacTHx KoJic (puc. 3.1).

OpHUM 3 OUX KOJIC € 3arOoTOBKa 2, 1HIIMM - YsIBHE BHPOOJISIOUE
KOJIECO, O/IMH 3Y0 SIKOTO BiITBOPIOETHCS Pi3LIEBOIO TOJOBKOIO 1, 110 0bep-
Ta€ThCs. Pi3lieBa rojloBKa €KCIIEHTPUYHO BCTAHOBJICHA HA IUIAHIIAWOI 3
BepcTaTa, 3aKpimuieHi Ha konucui. [IOBOpPOT KOMMCKH pa3oM 3 IIaH-
1000 3 BiATBOPIOE MOBOPOT BUPOOIISIOUOTO KoJieca. Pi3iesa ronoska 1,
00epTarounch HABKOJO BIACHOI OCi, 3/IMCHIOE pyX pi3aHHS. Y3rojpKeHe
obepTaHHs 3aroTOBKM 1 IUTaHIIAHOM cTBOprOoe pyx oOkarku. B mpomeci
LOTO PyXy pi3lieBa rojioBKa 0OpoOJisie Ha 3aroTOBI OJHY 3amaguHy 3i
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CHIpaNbHOI0 JIiHI€I0 3y0a 1 eBONBBEHTHHM IMpodieM B HOPMaIbHOMY
nepepisi. biyHa moBepxHA HapizyBaHOTO 3y0a yTBOPIOETHCSA SIK OOBigHA
HH3KH TIOJIOKECHB Pi3aIbHUX KPaloK pi3LiB (auB. puc. 3.1).
Bepcrat € naniBaBromaroM. Llukn pyxiB 0o0poOku ofHi€l 3amaanHu
Ha 3aroToBLI 3IIHCHIOETbCA B
Takid  mociuigoBHOcTi.  Pi3ueBa
TOJIOBKA 1 3aroTOBKa MPOTATOM
BCHOTO LUKITY Oe3ImepepBHO
obepratoThes. Ha mouatky mmkiy
3aroTOBKa MiABOANUTHCS 10
KOJIMCKM Ha TIOBHY BHCOTYy 3y0a,
mo  Hapizyerbcsa.  OmgHOYacHO
KOJIUCKa pO3IoYNHAE CBIl
poboumii xim, TOOTO Yy3romKeHe
obepTaHHA i3 3arOTOBKOKD -
3MIACHIOETBCS  TIPOIleC  pi3aHHA.
[Micns 3akiHueHHS 0OpPOOKH OHi€T
Pucynok 3.1 - Poboui pyxu BepcTaTa s 3aIa/IMHK 3arOTOBKA BIIXOJUTD BiJl
Hapi3aHHs KOJIIC 31 CHipaTbHUM 3yOOM IHCTpyMEHTa, KOJINCKa
obepraeTbest B 3BOPOTHOMY
HANpPSIMKY JI0 BUXiJTHOTO TTOJIOKEHHS, a 3ar0TOBKA MPOAOBXKYE 00epTaeThCs
B TOMY CaMOMY HalpsMKy. BHaciiok Takoro y3ro/pkeHHs pyXiB 3a dyac
UKy 3aroToBKa BIJHOCHO CBOTO MOYAaTKOBOTO TIOJOXKEHHS BCTHTA€
MOBEPHYTUCh HA JIeIKe 4YHUCI0 3yOIliB Z. 3aBIsSKH BIJIIOBIIHOMY
HaJIAITyBaHHIO BEpCTaTa, IHCTPYMEHT KOXXKEH pa3 o0polise HOBY, sK
NPaBHJIO, HE CYCI/IHIO 3aMaiuHy.
3.4.2 KopoTka TexHi4Ha XapaKTEepUCTHKA BepcTaTa
HaiiGinpmmii giameTp HapizyBaHHX 3yOuactux koumic, MM 800
HaiiGinpma moexuHa TBIpHOT MOYaTKOBOTO KOHyca, MM 280

Haii6inpma mmprna 3y04acToro BiHIIL, MM 65

JiameTpu pi3lieBUX TOJOBOK, MM 190...300
YacroTa 0OepTaHHS IIMUHAEIS Pi3IIE€BOI TOJIOBKH, xst.  25..325
Yac 06poOku ogHOrO 3y0a, ¢ 5..78

3.4.3 KinemaTnyHa cxema i KOHCTPYKTHBHI 0COOJIMBOCTI BepcTara
OCHOBHMMY BHKOHaBYMMH OpPraHAMH BEpCTaTa € KOJHCKa 3 pi3ie-
BOIO TOJIOBKOIO, IIMTUHJIENL BUPOOY 3 3arOTOBKOIO 1 OapabaH kepyBaHHS bH
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(puc. 3.2). Pyxu okpeMuXx BHKOHAaBYMX OPTaHiB Y3TO/DKEHI OAWH 3 OIHHUM
BHYTPIIIHIMA KIHEMaTHYHUMH 3B'S3KaMH.

KoHCTpYKTHBHOIO OCOOJIMBICTIO HaliBaBTOMara Mojem 525 € Bia-
CYTHICTh PEBEPCYBAaHHS 3arOTOBKH, OC3MEPEPBHUN MPOIEC MIJICHHS i
peBepCcyBaHHS KOJUCKH 3a JOMOMOTOI0 CKIQJCHOTO ITiIKOBOHOAIOHOTO
koneca. lllectipas z = 14 3aBxau 00epTaETbcd B OJHOMY HAMpPSMKY 1,
3HAXOASYKMCh B 3aueIieHHI 3 3yOIsIMH CKJIaJeHOro Koiyieca, oOepTae
OCTaHHE Pa30M 3 KOJHUCKOIO TO B OOWH TO B iHmui Oik. IlocTtiitHe 3a-
YeTUIeHHS! MHUX KOJIC MiATPUMYEThCS CIemianbHuMu Komipamu. [lpm 3a-
YeIrIeHH1 Kolieca Z=14 3 BHYTpilIHIM BiHIeM Z=224 KoiucKa 3AiHCHIOE
MOBUIBHUN POOOYMI Xij, a NMpH 3a4eIICHHI 3 30BHIIIHIM BiHleM z=112
MIPUCKOPEHHUI XOJOCTUH XiJl B 3BOPOTHOMY HANPSMKY. 32 OJHE TOWTaHHS
CKJIa[ICHOTO KoJieca 1 KOJIMCKU Hapi3yeThCsl OJIHA 3alajiiHa, 3a 1Iel ke Jac
Oapaban kepyBaHHsA b, 3milicHioe piBHO oauH 00eptT. [loTiM 1UKI
MTOBTOPIOETHCSA HEOOXITHY KUTBKICTh PasiB.

3.5 HamamryBaHHs KiHeMAaTHYHHX JAHIIOTIB BepcTaTa

Jns HamamTyBaHHS BepcTaTta BUAUIAIOTH YMOBHI PO3PaxXyHKOBI
KIHEMAaTAYHI JaHIFOTH.

Jlanytoe 201061020 pyxy.

KiHneBnMy naHKaMy JIQHIIOTA € BaJl €JIEKTPOJBUTYHA 1 IIMTUHJIENb
pi3nieBoi rooBKu. Po3paxyHKOBI nepemilieHHs:

Nes xe™. €JIEKTPOJIBUTYHA —> n,,,-xe'l. IITAHACTIS.

IToTpiOHa wacToTa OOSpTAaHHS MIMUHAECIS Pi3lEeBOi MOJOBKH BH3HA-
YaeThCS Yepe3 MIBHUIKICTh pizaHHS V, M/XB. 1 JliaMeTp pi3neBoi roioBku D
MM:

1000-V
n, =———,X6".
z-D

3 pIBHSHHA KIHEMAaTHYHOTO OajaHCy OJEPKYeEMO  (opMyIy

HaJIAIITYBaHH TiTapy TOJIOBHOTO PYXY:

a c_npz_

b d 180

Jlanyioze nooaui.

ITogadero Ha IBOMY BepCTaTi YMOBHO HA3WBAIOTh Yac POOOUOTO XO-
Iy t B CeKyHIax, 10 3aTpayyeThcss Ha 00pOOKy ojiHOro 3y0a. Poboumii Xif
3IHCHIOETHCS IPU TTOBOPOTI Oapabana kepyBaHHs b, Ha 160°. LIBuaxkicTs
pobodoro xony Oapabana BU3HaYa€ MIBUAKICTh 0OKATHOTO PYXY KOJHMCKH, 1
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BIMIOBIHO,  MIOPCTKICTH  00poOneHoi  moBepxHi.  Po3paxyHKOBI
NiepeMIICHHS JJIs1 HATAIITyBaHHS JIAHITIOTA 1T0J1a4 3aIMCYOThCS TaK
2900 160

=0 t 06.BaJia eJIEKTPOABUTYHA — 360° 006.6apabaHa b,

Posp's3aBmiv  piBHSHHS —~ KiHEMAaTWMYHOrO  OallaHCYy  JIAHITIOTa,
OJIEPXKYIOTh (POPMYITY HaNAIITYBaHHS JIAHIFOTA TI01aY:

a ¢ _47

Jlanyioe dinenns.

JineHHs Ha 1BOMY BepcTaTi 3IIHCHIOETBCA 32  paxyHOK
Oe3nepepBHOrO0 O0EPTAaHHS 3arOTOBKU. 3a 4ac oOpOOKHU OJHi€l 3amaguHu
3aroToBKa 3MIACHIOE 3HAYHWUN KYyTOBUH IOBOPOT, TOMY HACTYITHOIO Oyre
Hapi3yBaTHUCh HE CYCITHS 3ala/iiHa, & 3 TPOITYCKOM Z; 3yOIliB. 3a Yac MUKy
Oapaban b, 3mificHIOe OMH TOBHUIT 00epT, a 3arotoBKa Zifz; obepry. Takum
YUHOM, PO3PaxyHKOBI TIepEMILIIeHHs JIAHITIOTa JIIICHHsI 3aIUITY ThCS TaK:

1 06. 6apabana b, — Zi/z; 06. 3a2omosxu,

JIe Z1- 9MCII0 3yOIIiB, 1110 HAPI3YIOTHCS HA 3arOTOBIII.

3 piBHSIHHS KiHEMaTHYHOTO OaIaHCy JIAHIIOTa OJICPKYIOTh (POPMYITY
HAAIITYBaHHS TiTapy JiUIeHHS (IPU Hapi3aHHI KOJIC METOIOM OOKATKH):

a4 ¢ _,7
b, d, Z
KinpkicTe 3y0I1iB, IO MPOITyCKAIOTHCS, TOBUHHA OYTH JOCTaTHHOIO
Jutst 3a0e3TmeueHHs] TOBHOI OOKaTKM BCi€l TOBEpPXHI Hapi3yBaHOTo 3y0a.
OpieHTOBHO 11 BU3HAYAIOTH 32 (HOPMYJIOHO
6z,

Z; = R, rpan.;

) [_2 2,
Je Zo - YACIIO0 3yOIiB BUPOOIIAIOUOro Kojleca, Z, =4/ 2, +Z; ;

. 800
0 - xyt roiinaunns Koaucku, rpaa. @ =—+20-1g 5,
2o

Ie f - KyT ciipadi, rpa.

[Micns HamamTyBaHHS BepcTara BelIHYMHA KyTa 6 YTOYHIOETHCS
JOCHITHUM HITSIXOM.

Yucno z; OKpyIJIoTh 10 HAMONIMK4Oro OUIBIIOro LHIoro yucia. 3
METOI0 3armo0iraHHsl MOBTOPHOTO TONAJIaHHS Pi3leBOI TOJOBKK B paHilie
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00po0IieHy 3amafiHy MPUHATE 3HAUYEHHS Z; HE MMOBHHHO MAaTH CIUTBHHUX
MHO>KHUKIB 3 YHCIIOM Hapi3yBaHUX 3yOIliB Z;;

Jlanyioze obkamxu.

Pyxom oOkaTku Ha IIbOMy BEpPCTaTi € Y3ro/pKEHE OOCpTaHHS
KOJIMCKH 3 PI3[EBOI0 TOJIOBKOIO 1 IIMHHJENS 3aroToBKH. Po3paxyHKOBI
MIepEMITTICHHS:

1/z; 06. 3a2o0moexu — 1z 06. Konucku.
®opmyna HamamTyBaHHS TiTapy OOKaTKU

a, c z,
3.6
5.5 o355

b, d, 2y

3.6 ITopsinox BUKOHAHHS POOOTH Ta METOAHYHI BKa3iBKH

3.6.1 BwuBumTH KiHeMaTH4Hy cxeMmy Bepcrata (puc. 3.2),
PO3MILICHHS HOTO OpraHiB KEpyBaHHS 1 HANAIITyBaHHS.

3.6.2 s 3a1aHOTO BapiaHTa iHAWBIAya bHOrO 3aBaaHHs (Tabi. 3.2)
CKJIACTH TAOJIHINO BUXiTHMX JaHux (Tabm. 3.1).

3.6.3 Po3paxyBaTu HajalTyBaHHs JIQHIFOTIB BepCTaTa: TOJIOBHOIO
PyXy, mojadi, AiIeHHS 1 0OKaTKH.

3 Wi€0 METOI I KOXKHOTO KIHEMaTHYHOTO JIAHIora HeoOXimHo
BUKOHATH TaKe:

- HAIMCATH PO3PAXYHKOBI MEPEMIllICHHS;

- CKJIaCTH PIBHSHHS KiHEMaTUYHOTO OaylaHCy;

- oziepkatu (opMyJTy HATAIITYBaHHS,

- miibpaTH 3MiHHI KoJeca.

3.6.4 [llepeBipuTn 3UIIUIIOBaHHS 3yO4YacTHIX KOJIC TiTapu 3a
dhopmynamu:

a+b-c>17,

c+d-b>17;

a+b+c+d=>200.

3.6.5 Hakpecnutu cxemu ritap (auB. puc. 3.3).

[lin dvac HamamTyBaHHS TiTapU TOJIOBHOTO PYXY KOPHCTYIOTHCS
M'ITKOBUM Ha0OpPOM - 3MIHHMMH KOJIeCaMH 3 4Hciamu 3yOmiB Bix 20 1o
100, xpaTHUMH dWCIy 5; ISl HaJalITyBaHHS  pPEIITH  TiTap
BUKOPHCTOBYIOTH Ha0ip KoJtic 3 yrciioM 3yoOriB Bix 30 1o 116 BKIOYHO.

HanamryBanHs riTap roJoBHOrO pyxy i moaayi MoKHa 34iHCHIOBATH
HAOMMKEHUIMH METOJIaMH, TiTap JIICHHS i OOKaTKU - OJHHM i3 TOYHHX
MeTO/IiB (HampuKIIaa 3a qornomororo tabumip M.B. Caniakosa [2]).



27

Tabmums 3.1 - [lani mo HamamTyBaHHS BepcTaTa Jjis Hapi3aHHA

KOHIYHOTO KoJIeca 31 cripalbHUM 3y0oM

A < Kyt 3a4eryIeHHs B

\ - HOpManbHOMY Tmepepisi o = 20°
9  Cnoci0 Hapi3aHHs - ABOCTOPOHHIN

Gk 9 3}\4iHHi MIECTIPHI:
/ & 91\ TiTapy TOJIOBHOTO PYXY
: ‘ a c
., iy .=
v G (I b d
! ; riTapu nogaui
O R a o _
ta—(A) K - bl dl
Ao riTapy AiICHHS
“(npada cnipam) . a, . & —
b, d,
! riTapu 0OKaTKH
% e
by d,
Uwucno 3y011iB Hapi3yBaHOTO KoJieca 2=
Uwcno 3y011iB CIIPSKEHOTO Kojeca Z,=
Yucno 3y011iB BUPOOJISFOUOro Kojieca Zo=
Kyt cmipaui, rpan. =
IlIBuaKicTh pi3aHHS, M/XB. =
Ilogaua, ¢ t=
Yuco 3yO11iB, 10 IPOIMYCKAIOTHCS MPH J1ICHHI Zi=
[TonoBHHa KyTa MOYaTKOBOTO KOHYca BUpPOOy, rpagx Q=
30BHIIlIHIH TiaMeTp BUPOOY, MM de=
HowmiHanbHuit 1iaMeTp TOIOBKH, MM D=
YacToTa 06epTaHHs Pi3leBOi TONOBKH, XB Npr=

3.7 3micr 3BiTY

3.7.1 TaGnuig BUXiTHUX JaHUX
3.7.2 Po3paxyHOK HalalITyBaHHs JaHLIIOT1B BepcTaTa
3.7.3 Ecki3u BCiX riTap 3 3a3Ha4eHHSIM 4YKCeN 3yOIiB KOJIiC
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Tabmuns 3.2 — BapianTu iHIWBIAyaIbHUX 3aBJaHb J1O POOOTH

Homep z, 7z, [3 [0) V, t,c  de mm D, mm

BapiaHTa M/XB
1 40 10 20 37°59 25 20 365,2 152,4
2 29 14 30 32°07 40 24 214,89 190,5
3 36 12 25 35°47 36 30 278,61 190,5
4 27 10 45 34°50 28 27 199,22 190,5
5 34 17 35 31°43 30 20 133,80 152,4
6 39 13 10 35°47 32 24 19201 152,4
7 45 15 15 35°47 50 27 267,18 228,6
8 24 13 20 30°47 30 21 199,22 190,5
9 25 16 25 28°41 25 22 192,01 228,6
10 30 19 30 28°50 30 33 133,80 152,4
11 42 17 25 33°59 42 22 267,18 152,4
12 28 11 35 34°17 38 30 192,01 304,8

a) TiTapa ToJIOBHOTO pyXy; 6) ritapa mojadi; B) riTapa IiIEHHs; I') TiTapa 00KaTKK

Pucynok 3.3 - Cxewmu ritap Bepcrata Moz 525
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3.8 KoHTpoabHi nuTaHHs

3.8.1 fxi 3yOuacTi Koeca MOKHa Hapi3aTu Ha 3yOOpi3HOMY BepcTati
Mmon. 5257

3.8.2 B dyomy monsrae 3micT MeTomy OOKAaTKH IpH HapizaHHI
KOHIYHHX 3y09acTux Komic?

3.8.3 SIki pyxu 3MiiCHIOIOTBCS TP POOOTI 3y00pi3HOTrO BepcraTa?

3.8.4 Omumrite 1UKIT OOpPOOKH OfHIET 3aMaJUHA HA KOHIYHOMY
KOJIeci.

3.8.5 Ski kiHIIEBI JIAHKM MAa€ JIAHIIOT TOJIOBHOTO PYXY, JIAHIIOT
1moJiay, JAHIIOTH JMIJICHHS i 00KaTku? 3amucaTd PiBHSHHS KiHEMaTUYHUX
JIAHITFOT1B.

3.9 PexkomeHoBaHa JiTepaTrypa

1. Meramiopexymnie CTaHKH W aBTOMATHl: YUYEOHHWK s
MammHOCTpouTenbHBIX BTy30B/ llog pem. A.C. IlponmkoBa. -M.
Marmnoctpoenue, 1981.-472¢.

2. CanmakoB M.B. Tabmumps! ams momdopa mecteped: CrpaBOYHUK.
6-e m3a. - M.: MammHocTpoenue, 1982. -559c.
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JIABOPATOPHA POBOTA Ne 4

YHIBEPCAJIbHUM ®PE3EPHUM BEPCTAT I
JIJIUJBbHA 'OJTOBKA

4.1 Hins podoTn

Metoro poOOTH € BHUBYEHHS KiHEMaTHYHOI CXEMH 1 KOHCTPYKIIii
yHiBepcaJbHO-(hpe3epHOro BepcTara i HaOYTTA HAaBHYOK Yy PO3PaxyHKY i
HaJAITYBaHHI YHIBEPCATHFHOI JITHIBFHOI TOJOBKH.

4.2 3micT poboTH

O3HaifoMHUTHCS 3 KOHCTPYKLIEIO Qpe3epHOro BepcTara.

BuBuntu opranu kepyBaHHA 1 KIHEMaTHUHY CXEMY BepcTara.

BuBunTH OyJ0BY JiNMMIBHOT TOJOBKH.

BukonaTu HajamTyBaHHS BepCTara i AITMILHOT TOJIOBKH Ha 3a/laHHH
BUJ pOOOTH.

Buxonartu 00poOKy merai.

4.3 YcraTkyBaHHS Ta iHCTPYMEHT

YHiBepcanmpHO-(pe3epHuit BepcTaT Moa. 6MS82.
VYHiBepcanpHa AinuibHa ronoska moa. Y I H-160.
®pe3a.

3MiHHi IECTipHi.

Koroui raiikoBi

4.4 YuiBepcanbHo-(pe3epHnii Bepcrat

4.4.1 Ilpu3HaueHHs BepcTara.

KonconpHuit  yHiBepcalbHO-(pe3epHUil BepcTar Mojaeiai 6MS82
(puc.4.1) npuzHaueHuii UIS BUKOHAHHSA PI3HOMaHITHHX ()pe3epHHUX podiT
WTIHAPUYHUMY, TUCKOBUMH, ()aCOHHMMH, TOPLEBHMH 1 MNaJIbLEBUMU
(dpe3amMu B yMOBax OMHUYHOTO 1 CEPiiHOrO BUPOOHHMIITB.

O0poOKa OBEPXOHB 3IHCHIOETHCS TP OJHOYACHOMY pyci dpesn i
00poOmroBaHoi 3aroToBKH, NpuYoMy (pesa Mae obOepTalbHUE pyX, a
3aroToBKa - MOCTYNaJbHE NePEMILICHHS B IIOJJOBXHbOMY, [TOTIEPEYHOMY U1
BEepTUKANBHOMY HanpsMKy. Ha pucyHky 4.2 HaBeJeHI OCHOBHI CXEMH
00poOKH IUIOLIHMH 1 MOBEPXOHb HAa TOPU3OHTAIBHO-(PpE3epHOMY BepcTaTi 3
3a3HaYCHHSM HANPSMKIB IEPEMIILICHHS 3aTOTOBKHU i iHCTpYMEHTA.

4.4.2 KopoTka TeXHIYHa XapaKTEpPUCTHKA BEpCTaTa

Po3mipu pobouoi moBepxHi cToNa, MM 320 x 1250
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HaiiOinpimmii X1 cToj1a, MM:

HOJOBKHIH 700

MOTIepEeYHU I 260

BEPTUKAIBbHUI 380
Haiioinpmmii KyT HOBOPOTY CTOMA, y Tpagycax +45
Umcrno cTymeHiB 4acTOT 00epTaHHS IITHHIEIS 18
Mexi yacTOT 0OepTaHHS MITUHICI, xBt 31,5-1600

Uwcio MOoI0BXKHIX, TIONEPEYHUX 1 BEpTHKATbHUX Mmojad 18
Mesxi moma4 cToJia, MM/XB.
MOJIOBXKHIX 1 monepeunnx 25 — 1250
BEPTUKAIBHUX 8 —400
[[IBHAKiCTH MIBHIKOTO IMEPEMIIIEHHS CTOJIA, MM/XB.
MOJOBKHBOTO 1 monepeynoro 3000
BEPTUKAIBHOT'O 1000
IToTyXHICTh TOJOBHOTO €NEKTPOABUTYHA, KBT 7

IITnundess ,/// Xobim

&

1

Cmanuta

Ocnoed

Pucynok 4.1 - 3aransHuii BUIIISAI BepcTaTa



Pucynok 4.2 - OcHoBHI cxemu (pe3epHux poOiT
4.4.3 OcHoBHi By31u Bepctara (puc. 4.1).

OCHOBHUMH BY3JlaMH KOHCOJBHOTO TOPH30HTAIBHO-(PPE3CPHOTO
BepCcTara € OCHOBA, CTAaHMHA, KOHCOJIb, CTUI, X000T. OCHOBa SIBJIIE COOOIO
HNOPOKHUCTHH YaBYHHUH BIUIMBOK, BHYTPILNIHA IIOPOXKHUHA SIKOTO
BUKOPHCTOBYETBCS K PE3EPBYapH CHCTEM MaIICHHS W OXOJOPKeHHS. Y
CTaHMHI PO3MINIYETHCSI KOPOOKa IMIBUAKOCTEH 1 CECKTHMBHMN MEXaHI3M il
KepyBaHHs. Pi3anbHuii iHCTpYMEHT /ISl BUKOHAHHS OUTBIIIOCTI BUIIB POOIT
YCTaHOBIIFOETHCS HA OTIPABII, [0 OJHUM KIHIIEM BCTABJISAETHCS B KOHYCHHI
OTBip MIMUHAENS (3 KOHYCHiCTh 7:24), a iHmMH ii KiHelb MiATPUMYETHCS
MIiIIATHAKOM, 110 3HAXOJUTHCA B CEP3i, YCTAHOBJIIOBaHIM Ha XOO0OTI.
Benmuki o0poOmoBaHi AeTani 3aKpilUTIOIOTHCS Oe3MMocepeHh0 Ha CTOJMI
BepcTaTa 3a JONOMOIOI IPUTHCKHUX TpHCTpoiB. Heemumki merani
BCTAHOBIIIOIOTBCS B MAallMHHUX  JieaTax  9M  CIeliaIbHUX
MIPUCTOCYBaHHAX. B pa3i HE0OXiMHOCTI MIMTH 3arOTOBKY Ha KiJIbKa PiBHUX
YacTUH  3aCTOCOBYIOTb  yHIBEpCaJbHY  IUIMIBbHY  TONOBKy. Crin
YCTAHOBJICHWH Ha KOHCOJI BepcTara i MOXKE OJIEPXKYBaTH IOJIOBXKHE,
MoTIepeYHe 1 pa3oM 3 KOHCOJUIIO BEPTUKAIILHE IMepeMilleHHs. Bin moxke
OyTH MOBEpHYTHH HAaBKOJO CBO€l BEpPTUKaNbHOI Ooci Ha KyT +45° mo
JI03BOJISIE OOPOOISATH TBUHTOBI KaHABKH 1 KOCO3yOi IMIITHAPUYHI IIECTipHI.
3aBIsKM  HAsBHOCTI  MOBOPOTHOTO  CTOJAa  BEpCTaT  HA3WBAETHCS
yHiBepcanbHUM. KopoOka mojad BepcTaTa pO3TALIOBYETbCS B KOHCOMI 1
Mae OKpeMud mpuBoi. TaMm >Ke 3HAXOOUTHCS CENEKTUBHHHA MEXaHi3M
NepeMUKaHHS T0/1a4.
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4.4.4 Kinematnuna cxema Bepcrarta (puc. 4.3).
Kopobka mBuakocTew.

lonoBHM pyX B BepcTaTi 3AIMCHIOETHCS Bifl €NEKTPOJIBUTYHA
noTyxHicTio 7 KBT 4epe3 HamiBXkoOpcTKy My(QTy, Ba MOTPIHHUX Ta OIMH
MONBIHHWH ONOKM 3y09acTux Koiic. Po3ropHyTe piBHSHHSA KiHEMaTHYHOTO
JaHITIOTa IPUBOAA 00EPTaHHS IINUHJIEIS MA€ BUTIIS;

7w
32 26 82
26 = )
1460. 22 19 27 38\, =315-1600 xp™
54 35 37 19
16 18 69
39 46
Maxob, /f/ Xobim \\\ o
taxobux nopa
. O
i - linundens Onpaba \ niduunHIKa
( N= 7s8m
L n=1440x6-1| |27 KOPOﬁK(I . i > 3
weudkocmeii  #-# __—_ﬁ' i g E _Kowcons
z=45 z-ﬁ/'— 1:‘;7 | Izjf,'_'_ 7%4
\_ =% Kopodka 227y
‘ Cmanuma noday Xl Wl, 6 A oE .
- n=1440x5-1

( Dyndavienmua nauma

Pucynok 4.3 - KinemaTnyna cxema BepcraTta

CxeMa CeNeKTHBHOTO MEXaHi3My KepyBaHHS KOPOOKOIO IBUAKOCTEH
HaBeZieHa Ha pUCYHKY 4.4. [lnsg mnepeMuKaHHS HIBHAKOCTI HEOOXIIHO
PYKOATKY 28 moBepHYTH Ha cebe 3a cTpinkor a. [Ipu mpomy cekrop 25
nepecyHe pedky 7, a pa3oM 3 HEK BHIKY 24, TOpoxHiH Bam 23 i
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nepemMukarodi aucku 21 i 22 BmpaBo. IlepemMukarodi AWCKH BHHIYTH 3
KOHTAKTY 31 cTpmxHsIMu 20, TOMIIIIEeHNMH B 0TBOpax peifok 111 18.

[Ticns uporo moTpiOHO moBepHYTH NiMO 1| g0 chHiBHagaHHs
HeoOXiHOT MG py YacToTH 00epTaHHs IIMUHACIS, HAHECCHOI Ha JIiMOI, 31
CTpiikol0 B Ha Hepyxowmiil dactwri MexaHizmy. JliMO 1 3'eqHanmmii 3
BTYJIKOIO 2, 110 3aKpilUIeHa Ha KiHIi Bama 6. OcTaHHIN KOPCTKO 3'€THAHUIA
3 KOHIYHOIO IIECTIPHEI0 &, 10 3HAXOJMUTHhCSI B 3a4CIUICHHI 3 KOHIYHHM
kojecoMm 10, 3B'I3aHMM HAIMPSMHOIO IIMITOHKOI 3 BajioM 23. OTxe, TpH
obepranHi nmiMmOa 1 oOepraloTbcs 1 MEepeMHKArOdi AWCKH, IO 3alMyTh
BU3HAYCHE TOJOXEHHs 1010 cTpmwkHIB 20 pefiok 11 i 18 BigmoBigHO 110
obpanoi mBuakocti. Kysibka 5 min gieto npyxuau 3 3adikcye BCTaHOBJICHE
MIOJIOKEHHS TepeMuKarounx auckiB. Juckm 21 1 22 maioTh OTBOpH &
pO3TalIoBaHi y BHU3HaueHOMY mopsaAky. Koxknild uacToTi oOepTaHHS
IIMHUHJES BIAIMOBIa€ CBOE PO3TAlllyBaHHS OTBOPIB Ha jauckax. [lim yac
MOBOPOTY AWCKiB 21 i 22 BinOyBaeThcsl BHOIp HEOOX1MHOI MIBUAKOCTI, MIPH
npoMy TpoTu cTprkHIB 20 peifok 18 1 11 Ha QUCKy pO3TamIOBYETHCA
HeoOXiJHa JJIsi 1aHOI YacTOTH oOepTaHHs KoMOiHaiis oTBopiB. [loBopoT
PYKOATKH 28 3a CTPUIKOK O BHKJIHKAE TEPEMIIEHHS IEePEMUKAIOYNX
JIUCKIB y HANPSMKY CTPUIKH O, TUcK 21 ymperscs B cTpmwkeHb 20 onmHieT 3
peiiok 18 um 11, mepeMicTUTh peiiKy, MOBEPHYBIIHU MPH [OMY LIECTiPHIO
17, 1m0 3a4imaeThbes 3 HUM.
OmHOYaCcHO i3 MIECTipHEIO
17 moBepHETHCS WICCTIpHS
16, mo cuaMTL 3 HEK Ha
OIIHIN OcCi, y 3B'SI3Ky 3 YUM
MEPEMICTUThCS  pelika 3
MEPEMHUKAIOUOI0  BIIIKOIO
15. OctaHHA BXOOUTH Y
KinplieBUd  ma3  OJOKY
miectipeHb 14 i B cBoeMy
pyci  mepemimiye  OJIOK
Y3II0BXK Baja 13,
3IIACHIOIOYH TIEPEMHUKAaHHS
YacTOTH OOEepTaHHS.

Pucynok 4.4 — Cxema MexaHi3My Axmo Onok 14, sx
KepyBaHHS KOPOOKOIO MIBHAKOCTEH IOKa3aHo HA cxeMmi,
3HAaXOMUThCS B  KpaWHIM
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JmiBOMy TONOXKeHHi, peiika 11 BucyHerscs Bmepen, a peitka 18 Oyme
3HAXOJMWUTHUCS B 3aJHIM KpaiHIM mmoyiokeHHi. [ mepemukanHs OIOKY B
KpaifHE TMpaBe TONOKEHHs Ha MEePEeMHUKAIUMX AMCKAaX MpOTH peiku 18
MOBHMHEH OYTH PO3TAIIOBAaHWI HACKPI3HHUI OTBIp, a MPOTH periku 11 oTBOpY
He Oyzme. Tomi mpu mepeMilieHHi TUCKIB y HANPSMKY CTPLIKH O TOPEIh
mucka 21 ymperscst B IIUTIHAPUYHUNA CTPYOKeHb perikm 11 1 mepemictuth
osiok 14 y xpaitae 3agHe nonokeHHs. Ctpwkenb 20 peliku 18 BBilize B
OTBIp, 110 3HAXOIATHCS MPOTH Horo y auckax 21 122.

Jns mepemukaHHs OJIOKY IIECTEPEHb y CEPENHE MOJOKEHHS TPOTH
000X peloK TOBMHHI 3HAXOJUTHCS OTBOPHU Aucka 21, a auck 22 mpoTH
CTPWXKHIB peHOK OTBOPiB MaTu He Oy1ie.

MexaHi3M Mae TpH Tapu pEeHOK, CTUTBKH, CKUTBKH KOpoOKa
HIBUJKOCTEH Ma€ MepecyBHUX OJIOKIB.

Jis monereH s nepeMUKaHHs IIBUKOCTEH 1 MOM'SKIICHHS yIapiB
ctpmwxkHi 20 peiiok mepenaroTh 3yCHIUIL Ha peiiku depe3 mpyxkuHH 19. 3
II€I0 K METOI0 Pa3oM i3 CEKTOpPOM 25 BHTOTOBJICHHH KyladoK, IO TMPH
NepeMUKaHHi OJOKIB IIECTePEeHb, BILUIMBAIOYH HA MOIITOBXOBY KHOMKY 30,
MOBIIOMJISIE  KOPOTKOYAcHe OOepTaHHS eNeKTPOABUTYHY Il elleMeHTaM
MIPUBOJIA IIITTHH/IEISL.

Kopo6ku nonau (puc.4.3).

KopoOku mojau BepcTara 3MOHTOBaHAa B TOPOXKHUHI KOHCOJI.
Oxpemuii enexkTpoaBUryH uepe3 ImecTipHi 26:44 1 20:68 mnepemae pyx
KOpoOIIi 1mojiay, Mo CKJIAAAETHCS 3 IBOX MOTpiitHKUX OnokiB 18-36-27 i 34-
40-37 i nepebopHOro Mexasizmy. [lami JAeB'aTh 4acTOT OOEpTaHHs Baja
VIII B mnpaBomy monoxkeHHi mrectipai 40 1 BrmrodeHid wmydrti K
nepenarThes MmUpokomy Koiecy 40 Oesnocepenupo. [Ipu mepemimeHHi
pyxiuBoi mectipHi 40 yniBo KynaukoBa My(dra K) BUKITIOUAETBCS 1 pyX Ha
mUpoKy miectipHio 40 nepenaerbes yepes koneca 13-45 1 18-40-40.

TakuM 4YMHOM, NPH HE3MIHHOMY YHCII OOEPTIB eNeKTPOJIBUTYHA
3ybgacte komeco 40 3a paxyHOK KOpPOOKH IOJad MOXe ojepkatd 18
pi3HHUX YacTOT 0OepTaHHS.

Bin mmpokoro komeca 40 mnpu BrIoueHid MmydTi K pyx
nepepaerbes Baimy IX 1 mami wepe3 miectipui 28-35 1 18-33-37-33
MeXaHi3MaM I0JI0BXKHbBOI, TONEPEYHOI 1 BEpTUKAIBHOI 110a4 CTOJIA.

PiBHAHHS KiHEMaTHYHOTrO JIAHIIOTa IIOJOBXKHBOI TMoJaui s
MiHIMaNbHOTO 11 3HaUeHHs Oy/1e MaTH BUTJISL;
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Sin=1430 —  — — . — . — 6 =26 MM/XB.
44 68 36 40 45 40 40 35 37 16 18

Hns ycraHoBkM HeoOXimHOT BENWYMHHM I[OJa4di HA BepCTari
3aCTOCOBAaHUN CENEKTUBHUN MEXaHi3M, NOAIOHWH ONMHCaHOMY BHIIE
MeXaHi3My KOpPOOKH IIBUAKOCTEH.

s mpuBomy AIMWIBHUX IHPUCTOCYBaHb (HAKIAAHOTO KpPYIJIOTO
CTOJIa, MUIMIIFHOI TOJOBKH W 1HIIE) CITY)KUTHh BCTAHOBIICHHH Yy CTOJI Bal,
IO OJCP)Ky€e MPHBIA BiJ XOJOBOrO IBUHTA MOAOBKHBOI MoJayi uepes
nepenady 30:15.

[IBuaKi IEpeMIIIeHHsT CTOJIA Y BCIX HAIIPAMKAX 3IIHCHIOIOTHCS TIPH
BKIIIOUCHHI €JIeKTPOMAarHiTHOI OaraToAMcKoBOi ¢pukuiiiHol myptu M
Bana [X. [Ipu npomy kynaukoBa mydra K, poO0OYOro Xoay aBTOMAaTHIHO
BUKITIOUaeThCsA. Pyx Bix emexkTpomBuryHa Ha Banm [X mepemaerscs 1o
CKOPOYECHOMY KiHEMAaTHUIHOMY JIAaHITI031 4epe3 3y0dacTi koneca 26-44-57-
43, Jlami oOepTaHHS 1O TBHHTIB IOJOBXHBOTO, IOINEPEYHOTO YH
BEPTUKAIBHOIO TMEpPEMIICHHA MEepeAaeTbCcs paHille PO3MITHYTHMHU
HUISIXaMU.

IlIBuaKicTh MIBUAKUX TEPEMIIIEHh CTOJIAa B IOJOBKHBOMY
HaNpsIMKY BU3HAYAETHCS BUPA30M:

Sion. mB=1430§ﬁE§1—81—81—8 6 = 2960MMm/xB.

4457 4335371618
PeBepcyBaHHsT pPOOOYMX 1 YCTAHOBIIOBAILHUX PYXiB  CTOJA
3MIACHIOETHCS PEBEPCYBAHHSIM €JICKTPOBUIYHA TI0J1a4i.

4.5 TinnjabHi rojIoBKU

4.5.1 Tlpu3Ha4yeHHs 1 TUIH AUTHIILHUX TOJIBOK.

JinuiapHI TOJIOBKM 3aCTOCOBYIOTh Ha (pe3epHHMX Bepcratax Jyis
BUKOHAHHS POOIT, NOB'I3aHUX 3 MEPIOJUYHUM MOBOPOTOM 3arOTOBOK IS
JiIeHHS KoJla Ha PiBHI YW HEPiBHI YaCTWUHHM 1 Ui O€3yIMMHHOTO 00epTaHHS
3aroTOBOK IIijJi 4ac OOpOOKM TI'BHHTOBUX KaHaBOK. KpiM Toro, MinuibHI
TOJIOBKH MOYTh OYTH 3aCTOCOBaHI JIJIsl KOHTPOJIIO 1 PO3MITKH, HOB'I3aHUX
3 [IOBOPOTOM Ha 3a/1aHy BEJTUUMHY.

JinunbHi TONOBKM OyBalOTh TaKWUX THITIB: IPOCTI TOJIOBKH IS
MPOCTOro i 0e3MOcCepeIHLOr0 JiNICHHS, YHIBEpPCAIbHI TOJNOBKH 3 JIIMOOM,
yHiBepcaJibHi 0e311iMOOBI i ONTHYHI.
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YHiBepcambHI IITHIBHI TOJOBKH MPU3HAYCHI TOJIOBHUM YWHOM IS
BUTOTOBJIEHHSI PIi3aJIBHOTO 1HCTPYMEHTA: CBEpHEN, 3€HKEPiB, PO3TOPTOK,
(dpe3epyBaHHs MIWIIHAPUIHUX 3y0YaCTUX KOJIC i3 MPSIMUM 1 TBUHTOBHM
3yOOM METOJOM KOMiIOBaHHS, KOHIYHHX MIECTIpEHb 13 MpSIMUM 3yOoM,
(bpesepyBaHHS TOPIEBUX 3y0dacTuX My(T, pI3HUX KyJIAdKiB , @ TAKOXK IS
BHKOHAHHS 0araThoX iHIITHX BHIIIB POOIT.

3a JOMOMOTrOI0 TMHMIBHOI TOJIOBKM MOKHA BHKOHATH TiJIEHHS KOJa
Ha Oyap-ske uncno yactuH a0 400 i meski yucna moHasx Te.

OO0pobka neTanmeil i3 3aCTOCYBAaHHSM [IMIIBHOI TOJOBKH MOXeE
BUKOHYBATHUCS B LICHTPAX, y MATPOHI YX HA OTIPABII.

JinunbHi TonoBkU Ui Qpe3epHUX BepcTaTiB MOAUISIOTHCS Ha Taki
OCHOBHI THITH:

JIIMOOBI TOJIOBKH JUIS TIPSIMOTO JIIJICHHSI, 110 BUKOHYIOTh JUJICHHS 32
JIOTIOMOTOI0 BCTAHOBJIGHOT'O Ha LIMHUHAETI CIEIiaJbHOT0 JUIMIBHOTO JHCKa
(;miM6a), sikuit Mae 0OMEeXeHY KiTbKiCTh OTBOPIB UH Ma3iB;

JMOOBI TOJIOBKM JUTSI HEMPSIMOTO JIUIEHHS, IO BWKOHYIOTH JIUICHHS, 32
JIOTIOMOT'OFO CTISIIIAJIEHOIO JUTAIBHOTO JTIMOA, 110 MAa€ KOHIICHTPHYHO PO3TAILIOBaHi
OTBOpY; TOJIOBKA JIOITYCKAE JIIIEHHS Ha Pi3HE YFICII0 YACTHH Y IIMPOKHX MEXKAX;

0e3:1iMOOBI TOJIOBKH, 1110 BUKOHYIOTH JIJICHHS 32 JOTIOMOT'OI0 Habopy
3y04YacTHX KOJIIC, IO JIOJIAlOThHCS JI0 TOJIOBKHU;

OINTUYHI TOJIOBKH, 1[0 BUKOHYIOTH JIJICHHS 32 JOMOMOTOI0 TOYHHX
ONTUYHUX INKAT i CIyKaTh, TOJIOBHHM YWHOM, JUIi TOYHUX JAUICHb 1
KOHTPOJIBHUX OMepalriii.

4.5.2 VHiBepcaibHa JiMOoBa ronoska (puc.4.5).

Pucynok 4.5. - KommiekT yHiBepcanbHOT AUTHIBHOT FOJIOBKH
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KoHcTpyKItist TOMOBKH.

Jo xoMImeKTy yHiBepcaabHOI 1iMOOBOI AITHIHHOI TOJTOBKH BXOSTH
TaKi BY3JIH 1 MPYIIAIIS:

- IITAJIBHA TOJOBKH 3;

- 3a1Hs1 6adka 10;

- JIoHeT 12;

- IepPeIHIN IISHTP MUTHIBLHOI TOJIOBKH 5;

- MBIEHTP 3aAHBOI 0abkm 11;

- XOMYTHK 6;

- TUTAIBHYEA TUCK (71iMO) 8;

- PYKOSITKa AUTHIILHOTO IUCKa 3 (pikcaTopom 9.

JlimumeHa rOJIOBKA
YAT-11-160 (puc. 4.6) mae
YaByHHY OCHOBYy 21 3i
cTsokEMMA gayramu 11 1 12,
Ha  SKii  BCTaHOBJICHHUIT
MOBOPOTHUIT  kopmyc 6.
Kopmyc 6 wmoxe Oytn
MIOBEPHYTUI HAaBKOJIO
TOPHU30HTAIBHOI OCi BHH3 Ha
-10° i moropwu Ha +100°.

JBi rapaerbHIX
MIMUHAET0 MIIMOHKA 8 1 10
CIIyKaTh JUTS TOYHOI

YCTAHOBKHM TOJIOBKH B a3y
cToia ¢pe3epHOro BepcTara.
Y kopmnyci po3TamoBaHUN
HWIMUAHAETh 3 3 HACKPi3HUM
orBopoM. KiHmi mmumHaens
pO3TOYEHI Ha KOHyC Mop3e.
B IepeTHHOMY KIHITI
BCTAHOBIIIOETHCA LIEHTP, B

P.I/IcyHOK “4.6 — Koncrpykuiss  yHiBepcanbHOT 3aJIHHOMY - OIpPaBJIEHHS I

TIITRHOT TOTOBKH I epeHIiaTbHOTO JIIICHHS.
Pobounii kiHenp mmuHAEAs Mae Pi3b0y 1 LEHTPYIOUHH MOACOK JUIs
YCTAHOBKM 1 KpiIluleHHs QuaHug 3 natpoHoM abo momiausg. Ha Oyptuky
LIMUHICNS BCTAaHOBJCHWHA MO 1 0Oe3mocepeHboro MOMALIY, M0 MAae
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JBaIIIATh YOTHPH OTBOPH. Ha mmmHmesni >KOPCTKO 3aKpilICHO Ha IITOHIT
gepB'sTIHEe KOJIeco 4, 10 3HAXOIUTHCSA B 3a4CIUICHHI 3 YepB'IKoM 9, depes
KU Ha YePB'TYHE KOJIECO MEePeacThcsi 00epTaHHs Bifl pykosaTku K.

ITpu moBopoti ekcuentpuka 20 Ha 180° uepB'sK BHBOIWTHCA 3
3aUeIUICHHS 3 YepB'SIYHUM KOJIECOM, IO HEOOXIAHO sl BHUKOHAHHS
Oe3nocepennporo miuneHHs. Ha wmatoumni mmectipHi 14 ycTaHOBIEHHIA
TUTHITBHUE aucK 19, Ha SKOMY BHKOHAHO 1O 8 psIiB OTBOPIB 3 KOXKHOTO
6oky. Ha kinmi Bana 13 3akpimiena pykositka K 3 dikcatopom JI.

Koporka TexHiuHa xapakrepuctuka roosku Y JI' H-160.

Bucora nenTpis, MM 160
Konyc y mmuHen JiTMIbHOT TOJIOBKH Mop3se Ne 4
Haiioinpmmii KyT TOBOPOTY IIITUHAEIS
y BepPTUKaJIbHIN TUIOIIHHI, TPaJ +100; - 10
JiameTp oTBOpY B IIMUHJEI], MM 26,5
[lepenaBanpHe BiTHOIICHHS YePB'TIHOI TApH 1:40
Uwmcno 0TBOPIB y AUTHIIBHOMY JAHUCKY (JT1iMO1)
3 OJTHOTO OOKY 16; 17; 19; 21; 23; 29; 30; 31,
3 iHIIO0i OOKY 33; 37; 39; 41, 43; 47; 49; 54.
Lina nineHHs Ha AUCKY O€3MOCEPETHBOTO AIIEHHS, TP, 1
Yucno 3y0iB 3MIHHHUX IIECTIPEHb 25: 25; 30; 35; 40:; 50;

55; 60; 70; 80; 90, 100
4.5.3 Cnocobu ainenns Ha Y /T

besnocepeone Oinenns.

Jnst Ge3nocepeHLOMY JIIGHHI OJHO3aXiJHHH YEpB'SK MMOBOPOTOM
excrentpuka 20 (puc. 4.6) BUBOJATH i3 3aUEIUICHHS 3 YEPB'SIIHUM KOJIECOM
4. TloBopoT mmMMHAENS 3IIHCHIOETBCS BiJ pPyKH OOCpTaHHSIM JHCKa
Oe3mocepelHBOTO  JIJIEHHS YW TarpoHa. Bimmik KyTra MOBOPOTY
3JIIHCHIOETHCS 32 JIONIOMOTO0 OTBOPIB, MPOCBEP/ICHUX HA THIIBHIN CTOPOHI
nucka 1.

JliIeHHsT MOJKJIMBE, SIKIIO YMCJIO OTBOPIB Ha JUCKY IUIMThCSA 0€3
3aJIMIIKY Ha 3HAMEHHUK Jpo0Y, 110 MOKa3y€e BEJINYHHY 33JJAHOTO TIOBOPOTY
mmuHAens. Tak, HanpuKiIaz, SKIIO YMCIO OTBOPIB Ha OUCKY 1, JOpiBHIOE
24, MOXHa po3IiIUTH Koo Ha 2, 3, 4, 6, 8, 12 un 24 yactunu. Dikcaiiro
UIMAHAENS TicIs MOBOPOTY Ha 3aJaHui KyT BUKOHYEThCS (ikcaTopoMm 2,
110 BXOJUTH B OTBIip Aucka 1.
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Ilpocme Oinenns.

IIpocte mimeHHS 3aCTOCOBYIOTH TOMi, KOJMM Ha JiMOI MOXHa
niniopatu KOHIEHTpUYHE Koio i Bimmiky. Yeps'sk k=1 (puc.4.7, a)
BBOJIUTHCA B 3ayeIUieHHs 3 4epB’siuHUM Koiecom Z= 40. Jlim6 D 3a
JTIOTIOMOTO0 3aCyBKH 3 3aKpIILTIOIOTh HEPYXOMO IIOJ0 KOPITyca TOJOBKH.
IToBopoT pykosTkr M BiIpaxoByIOTH 10 OTBOpax Ha JimM0i. Ha pykosTii M
(puc.4.6) 3MoHTOBaHM MPYKUHHUN WTUQT JI, 10 MOXe OyTH BBEACHUH Y
Oynp-sxuii oTBip mimOa. [l ycraHOBKM mITH(TA HA T€ UM iHIIE KOJO
mimMOba pykosiTka M oOcHameHa Ta30M, IO JO3BOJSE  pajliadbHO
BCTAHOBJIIOBATH 1i MO0 BajvKa, HA KiHII SIKOTO BOHA 3akpimieHa. lle
JO3BOJISIE TIPYKUHHUH WTUQT JI YCTAHOBIIOBATH MPOTH OYIIb-SIKOTO PSITY
OTBOPIB Ha JTiMOI.

[ToBopoT mmuHAeNns rojgoBkH Ha 1/Z yactuHy (Z — YHCIIO YacTHH,
Ha KOTpe HeOoOXiJIHO BUKOHATH JMiJICHHs]) MOBHHHUI OyTH 3po0ieHuit 3a N
MOBOPOTIB pykosTku M (puc.4.7, a). Inga po3paxyHKy uncia 00OepTiB
PYKOSITKM A1 KOXKHOTO JIUJICHHS BBOJSTH IIOHSTTS XapaKTEPUCTHKU
roioBkd N, M0 BU3HAYAETHCS YHCIOM OOEPTIB PYKOSITKH M 3a OIuH
MTOBHHIA 00€PT IITHH/IEIS.

a) 0)
PucyHok 4.7 - HactporoBaHHs IUIHIBHOI TOJIOBKM Ha mpocTe i qudepeHiiaabpHe
JIEHHS

TakuM YMHOM, XapakTepucTHKa rojoBkd N - e BenuvuHa,
3BOPOTHA TEPEaBaIbHOMY BiJHOIIEHHIO YEPB'STYHOI Iepeiadi roJIoBKH,
TOOTO 1I€ BIJHONIEHHs dYHWclia 3yOiB YepBSIYHOTO Kojieca JIO 4YHcia
3ax0/iB uepB'sAka. Y Cy4acHHUX IUTMIBHUX ronoBkax 3a3sudail N = 40.

TakuM YWMHOM, y TPOCTOMY IiJICHHI PYKOSTKa 3a OIHO JJICHHS
31MCHIOE



P .
noGApyKAz?z?za"'a D O6a

I @ - IIIJIe YUCIIO0 00EPTIiB PYKOSTKH;

(J - YKCIIO OTBOPIB B OAHOMY 3 PsiB J1iMOa;

P - gucno mpoMikKiB M’k OTBOpaMH, Ha sike Tpeba J0MaTKOBO IO IIJIOTO
yrciaa oOOpOTIB @ TOBEPHYTH PYKOSTKY, TaKHMM YHHOM, Ui MPOCTOTO
IUIEHHS

P 1
— 00. pyKOSITKH —>E 00. mmnuHaens,

Jie Z - 4UCIIO YACTHH, Ha sIke Tpeda MOIUISITA KOJIO.
[Mpuknan. Hapizatu 3y6uacte koneco 3 uuciiom 3y0iB Z = 23.

P 40 17
—=—=1+—
q 23 23
[Ticns HapizyBaHHS KOKHOTO 3y0a PYyKOSATKY HEOOXiTHO MOBEPHYTH
Ha OJIH MTOBHUI 000pOT 1 Ha 17 MPOMIXKKIB IO PSIY 3 YHCIOM OTBOPIB 23.
st 3py4HOCTI BiAJIiKy 9MCIIa KPOKiB MiXK OTBOpaMU JIiMOa TOJI0BKa
3a0e3MeUyeTbCsl CEKTOPOM, IO BiJIbHO O0EPTAEThCS Ha OCI PYKOSITKH.
Jlanku ceKkTopa pO3COBYIOTBCS HACTUIBKHM, 00 KYT, YTBOPEHHH
BHYTPIIIHIMA KpalKaMH IX, OXOIUTIOBaB MOTPiOHE YHCIIO KPOKIB Mixk
orBopamu. [liciast 1BOTO JIANIKK CKPIIUTIOIOTBCS TBUHTAaMH, 00 BOHH
30epirany He3MiHHE BiJJHOCHE PO3TAllyBaHHA 3a OyAb-IKOMY IOBOPOTY
CeKTopa.
SIKIo AiIeHHS KOojia 3aJaHo0 KyToM o’ MK OCSAMH Z KaHABOK, IO
(bpe3epyroThes ,
Z=360/o!,
TOi (OpMyJIa HACTPOIOBAHHS TOJIOBKU Oy/ie MaTH BUIJISA
P «a
qa 9
Ilpuxnao. ®pe3epyBaT KaHABKH, PO3TAILOBaHI HA KOJMI AeTalli IiJ
KyToMm 0=16°20"

a=1620"=16="= 2"
33



42

P_a

49 22 44
—=l+—=1+—"
q 9 93 27 54

[Ticns QpesepyBaHHs KOKHOI KaHABKM PYKOSTKY TpeOa MOBEPHYTH
Ha OJWH MOBHHUH 000poT 1 Ha 44 OTBOPH Ha OUIMIBHOMY KOJia 3 YHCIIOM
OTBOpIB 54.

Jlugepenyianvre oinenns.

Croci6 nudepeHLialbHOrO TIeHHS 3aCTOCOBYIOTh Yy THX BUIAIKaX,
KOJIM TIPOCTE MiJICHHS 3MIACHUTH HEMOKINBO, TOOTO KONMH HE MOXKHA
MigIOpaTH AWCK i3 MOTPiOHAM IJIS MPOCTOTO AUICHHS YHCIIOM OTBOpiB. B
IOMY CIIOCOO1 JUICHHS YEPB'SIK BBOJATH y 3aYCIUICHHS 3 YEpPB'SYHUM
KOJIECOM, JAUTMIIBHUN JTUCK 3BUIBHSIOTH Bijl 3aCYBKHU 1 HEOOXIIHHIA TIOBOPOT
IIMTUHICTS TOJIOBKH OJIEPXKYIOTH SIK anre0paluHy CyMy JABOX ITOBOPOTIB
(puc.4.7, 6): mMOBOPOTY pyKOATKK M 10110 AinunbHOTo Arcka D i moBopoTy
€aMoro JUTHIBHOTO JAHMCKa, IKOMY el pyX HOBIJJOMIISETHCS IPUMYCOBO Bijl
HIMUHICIS TTHIBHOI TOJIOBKH 4epe3 Titapy 3minuux komic a/b c/d. ¥V
3aJIeKHOCTI BiJl HAJArOLKEHHS JUTWIIBHAN TUCK MOXe 0o0epTaTucs B TOU
ke OiK, 10 1 pyKOSITKA YU B IPOTHUIICIKHHH.

Hdns  mudepeHianbHOTO MiICHHS YHCIO 00epTiB pykKosaTku M
HACTPOIOIOTh TaK CaMo, SIK 1 JJIS MPOCTOTO JiIEHHS, aje He Ha HeoOXigHe
YUCIIO JiNIeHb Z, a Ha ONu3bKe 10 HbOTrO 4uCio AijdeHb Zy (dikTHBHE), 10
JTO3BOJISIE MMiIIOpaTH JUCK 13 MOTPIOHUM IS UJICHHs HAa Z YaCTHH YHCIIOM
orBopiB. [loxmOka Hamaro/UKeHHs, IO BHHUKA€E, KOMIICHCYETHCS
HaJAIMTYBaHHAM Ju(epeHIiaabHOl TiTapu.

Ha pucynky 4.8 mokasaHa cxeMa IOJOXXEHHS PYKOATKH IIOZO
IinuimpHOTO JiMOa B mporeci audepeHianbHoro AineHHs. Dopmyry
HaJallTyBaHHS TOJIOBKM Ha IeH BWJA MAIJIGHHS OJEPKUMO 3 TaKHX
MipKyBaHb.

3a OJMH IMKJ JAUJICHHS JUIMIBHHUNA JIIMO TMOBUHEH MOBEPHYTUCH HA
BEJIMYMHY MOXUOKH POCTOTO JIJICHHS

1/Z 06. mnuuaens — [E - yj 00. TUTHIIBHOTO JTiMOA.
q

BennunHOIO HanmamTyBaHHS TOJOBKHM Ha (DIKTHBHE YMCIIO JiIEHb Z,
3a1a€MOCS

y=40/Z,,
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TOHI lll l:E-y:ﬂ_ﬂ
7 2 k312 7 Z¢)’
. ._a ¢ 40 ..
3BIIKU = — —=—-(Z, —Z); i,=i5=1
¢ b d qu ( @ ) =3

Hampsimok oOepranHs j1iMOa MO0 PYKOSITKH OyJe 3alie)kaTh Bij
obpaHoro 3HayeHHs Z,. Skmo Zy > Z, To nepenaBaibHE BIJHOIICHHS i,
Oyne momaTHIM 1 HampsMOK oOepTaHHS JiMOa TOBWUHHHNA 30irathcsa 3
HanpsIMKOM o0epTaHHsl pyKosTKH. [lpu Bix’eMHOMY 3HaueHHi i, MO i
PYKOSITKa TMOBHHHI 00epTaTucsl B MPOTWICKHHUX HampsaMkax. /s nporo B
riTapi 3MiHHUX KOJIC i, HEOOXiTHO yCTAHOBUTH Mapa3UTHE KOJIECO.

N
Zo

Ny
"N
z

Pucynok 4.8 - Cxema anugepeH1ianbHOro dijeHHs

ITicns BuOOpy Z; 1 BH3HAYEHHS NEPEJABAILHOIO BiHOIIEHHS
3MIHHHX 3y04acTHX KOJIiC Ciij migiOpatu yucia 3y0iB kouic a, b, ¢, d, i
MEPEBIPUTH TX 3YITUIIOBAHICTh:

a+b-c>17;
d+c-b>17.
[Mpuknan. Hapizatu mecripHto 3 unciom 3y6iB Z = 109. 3amaemocs
Z,=110.
HacrtporoBaHHs AiTHIBHOTO TUCKA
40 4 12
Y10 117 33

HactporoBanus ritapu
110-109 40 4

i, =40- -T2
‘ 110 110 11
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ac 40 30

““b'd 5560

Hanawmyeanns Oinunvhoi 20n06xu ma ppesepysants 26UHMOBUX
kanasox (puc. 4.9).

st dhpesepyBaHHS TBUHTOBUX (CITipaIbHAX) KAHABOK CTLT BepcTaTa
HEOOXiTHO OBEPHYTH BiTHOCHO OCi IIMTMHAEIS HA KyT TBUHTOBOI KaHABKH
S TpOTH TOAWHHHMKOBOI CTPUIKM Jis MPaBO3axXxOJHUX KaHAaBOK UM 32
TOIMHHUKOBOIO CTPIITKOIO IS JTIBO3aXOMHUX KaHaBOK. KyT f BU3HAYaeThCS
3a BUPa3oOM

7-D
tgf=——,
9p T

ne D - miameTp 3aroToBKu, MM;
T - KPOK IBHHTOBOI KaHABKH, MM.

Pucynoxk 4.9 - YcranoBka ctona s ¢ppe3epyBaHHS TBUHTOBHX KaHABOK

Y mnpoueci 0OpoOKM 3aroToBKa OTPUMYE CKIAIHUA pyX, IO
CKJIaJIA€ThCS 3 TOCTYNAIBHOTO MpsIMOINiHIiHOrO (y370BX ii oci) i
obepranpHOrO (HaBKONO Tiei k oci). [locTymanbHuil pyx 3aroToBka
OJIEPXKY€E Pa3oM 31 CTOJIOM, a O0epTaJbHHUN - BiJ XOJOBOIO I'BHUHTA CTOJA
BepcTarta p, .. yepes 3MiHHi 3yduacti koieca (puc. 4.10), 3yduacti nmepemaui
i3 Ta i, Ha JMO, (ikcaTop PyKOSATKM M 3HAXOJHMTLCS B OTBOpi JimOa.
Pykosarka M obepraeTbesi CrijibHO 3 JIIMOOM 1 NepeAae pyx Ha MIMUHIENb
TOJIOBKM 4Yepe3 3yOuacTy mepeady i; Ta 4epB’suHy Iepenady. 3a dac
nepeMillieHHs cToja Ha KpoK T TBUHTOBOI KaHABKHM IINMUHJENH TOJOBKH
MMOBUHHUHN 3pOOUTH OJIMH IOBHUK 000pOT,
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abo T 00. x0006020 26unma—>106. wnundens,
.o
1€ Px... — KPOK XOJIOBOTO 'BHHTA MOIOBKHBOT TOAAYI.
3Bincu
b d’ T
JIITUIBHUA  TTOBOPOT 3aroTOBKH 3IIMCHIOETHCS 3a OTIOMOTOIO
pykosTku M micns oOpoOKH ofiHi€T 3 KaHABOK METOAOM MPOCTOTO JiICHHS.

a’. ¢ 40-p .

b,
eSS
€ e .w"ff/fffjﬁffffff/ﬂf?//ﬁ’ffff////ff’f’ff@
X N— '43‘:1.5
Z% L L ﬂ
E — e Mﬁ—ﬁ

m

Pucynok 4.10 - HactporoBaHHs BepcTaTta Ha ()pe3epyBaHHS T'BUHTOBUX KaHABOK

Ipuxnao. HapizaTin numiHApuvHEe KOCO3y0e KOJIeCo 3 mapameTpamMu
Z=30, m=3mm, Kpok rBUHTOBOI JiHil 7 = 450 MM, KPOK XOJIOBOTO I'BHUHTa
BEPCTATA Py, = 6 MM.

HanamtyBaHHs riTapy OBOPOTY 3arOTOBKH

p_a.¢ _40p, 406_8 24
b" d’ T 450 15 5 3

a’ ¢ 60 40

b d’" 50 90

HamamrryBaHHS AUTMIIBHOTO TMCKA



P 40 40 1 10
—=—=—=1+—=1+—.
q Z 30 3 30
Kyt ycTanoBku ctomna
tgp="2-"M2 7330 _ 6083
T T 450

B=32°8".

4.5.4 OntruHa AiuiabHa TOJIOBKA.

OnTH4Hi AiNMAIRHI TOMOBKM 3aCTOCOBYIOTH JUISI OCOONHMBO TOYHOTO
MJICHHSA, a TaKOX IS MEPEeBIPKH TOYHOCTI HAHECEHHS KPYTOBUX IIIKAIL
[MpunHnun poOOTH rojIOBOK MojsArae B HactynHomy (puc. 4.11). lnuuaens
TOJIOBKM 00EpTAaETHCS 3a JOMOMOTOI0 PYKOSITKH dYepe3 UepB'suHy napy 9-7.
Ha mmmHpgeni romoBKy BCTAaHOBIEHHWH CKISTHAN TUCK 4, M0 Ma€ MIKaNy 3
LIHOKO aiyteHHd 1.

Pucynok 4.11 - OntudHa qinnibHA TOTOBKA

3Bepxy Ha KOpIyCi po3TallloBaHa ONTHYHA CHCTEMa 3 OKYJISIpOM 1,
yepe3 SKy BEIyTh CIIOCTEpPEXEHHs 3a ImKkainowo jaucka 4. I[lkama
OCBITJIIOETHCSI MPUPOJHUM CBITIIOM Y€pe3 BIKHO 2 3a JIOTIOMOTOI0 A3epKalia
3. JlineHHst qucka 4 TPOEKTYIOTHCS Ha IIKalTy, TOMIIIEHY B OKYJSpi 3
IIHOTO JIIJICHHA, PIBHOIO 1', Ha SIKii BiAPAaXOBYIOTH IPaayCcH 1 MIiHYTH.

HeponikoM ONTHYHMX JAUTWIIBHUX TOJIBOK € HEMOXJIMBICTh
BUKOPHUCTaHH iX mpu ¢pe3epyBaHHI TBUHTOBUX KaHaBoK. KpiMm Toro, mpu
MOCITIIOBHUX TTOBOPOTAaX MOXHOKA YCTAHOBKU KYTIB ITiJICYMOBYETHCS, TOMY
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BUHUKA€ HEOOXITHICTh MOIEPEeNHBOTO CKIAJaHHS TOBHOI TaOJHWINl KYTiB
JUISL BCiX TIOBOPOTIB IITTHHIEIIS TOJTOBKH.

4.5 Odopmiienns 3BiTy

3BIT MOBUHEH MiCTUTH:

4.5.1 PiBHSHHS KiHEMaTHYHOTO JIAHITIOTa MPHUBOJIA TOJIOBHOTO PYXY
TOPHU30HTAILHO-(hpe3epHOro BepcTata st BUHAUYCHHS Ny min 1 Ny max.

4.5.2 PiBHSHHA KIHEMAaTHMYHOIO JIAHIIOra IPHBOAA IOAaYl IS
BU3HAYECHHS S0 maxs Sn.mins SOp.max-

4.5.3 KinemMaTnyHy cXxeMy HalalITyBaHHS YHIBEpCaJbHOI JTiMOOBOL
JUTHIIBHOT TOJIOBKY JUISl BUKOHAHHS TU(EPEHIIATBHOTO JIiJICHHS.

4.5.4 KineMaTH4Hy CXeMy HaJlalITyYBaHHS YHiBepcaibHOI JiMOOBOL
JIiMrnbpHOT TONOBKH Ui (hpe3epyBaHHs TBUHTOBHX KaHABOK Ha pi3aJIbHUX
IHCTpYMEHTaX.

4.5.5 Po3paxyHOK 3aJaHOTO HAJAIITYBaHHS MITHIBHOI TOJOBKH
(momarox A, Tabn. A.1 ta A.2).

4.6 KonrpoabHi muranus

4.6.1 lloscHiTe, YOMYy MpPHBOJ MOAadi Ha (pe3epHUX BepcTaTax
MOJKHA 3IIHCHIOBATH BiJl OKPEMOTO €JICKTPOJBUTYHA, a HE BiJ| IMUHACI,
SK 1Ie pOOUTHCS Ha BEpCTaTaXx TOKAPHOI rpymnu?

4.6.2 TlepeniuiTh BUIM POOIT, MO BUKOHYIOTHCA HA YHIBEPCAIBHUX
TOPU30HTATBHO-(hpPE3EpPHHUX BepcTaTax.

4.6.3 UM Bifpi3HSETBCS YHIBEpCATLHUI FOPH30HTAIBHO-(hpe3epHUi
BEPCTAT BiJ] MPOCTOr0 TOPU30HTAILHO-(Dpe3epHOro Bepcrara?

4.6.4 TlosicHUTH TPUHIMI POOOTH i OCOOIUBOCTI HANAINTYyBaHHS
JiMOOBOT  MITMJIBHOT TOJIOBKM IS BHUKOHAHHS IPOCTOrO  JIJICHHS,
JTUQepeHIianbHOTO AiIeHHs, (ppe3epyBaHHs TBUHTOBUX KaHABOK.

4.7 PexomMeH/10BaHa JiTepaTypa

1. Meramopexymmue CcTaHkd: YdeOHOoe mmocoOue it BTY30B.
H.C.Kones, JI.B.Kpacunuenko, H.C.Hukynun u np.- 2-e usn., mepep. u
norn.- M.: Mammnoctpoenue, 1980.-500c., ui.

2. Jlokreea C.E. CraHkum ¢ mporpaMMHBIM YIpaBI€HHEM H
NPOMHLUICHHBIE  POOOTBI:  Y4eOHMK  UIi  MAallMHOCTPOUTEIBbHBIX
TEXHUKYMOB.-2-€ H3[., epepad. u gom.- M.: Mammnoctpoenues, 1986.-
320c.,mm.
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JonaTox A

Tabmumss A.1 — BapianTtu 3aBmanp JUid HaNamTyBaHHS TiTFITBHOL
TOJIOBKY Ha JU(epeHIlialIbHe TUICHHS

Howmep Bapianta |Yucno 3y6iB Z |Homep Bapianta |Ymcio 3y6iB Z
1 67 6 89
2 87 7 194
3 99 8 253
4 113 9 93
5 147 10 157

Tabmums A.2 - Bapiantu 3aBmaHp A HaJAIITyBaHHS ITHIIEHOL
TOJIOBKH JUTsl (ppe3epyBaHHs TBUHTOBHX KaHABOK

Howmep BapianTta |Yucno 3y6iB Kyt Haxuiy |Monyinb
3y0iB
1 50 19°5° )
2 48 22° 2
3 65 45° 3
4 70 40°27° 4
5 30 30° 6
6 40 53°5° 5
7 35 44°25° 4
8 50 30° 4
9 65 2355 4
10 80 30° 5




Homatox b

49

Tabmurs b.1 - KommiekTy 3MiHHUX KOJIC, IO PEKOMEHIYIOThCS IS
TpyI BEPCTATiB

Tokap- |dpesep- |3atminy- [3y0000- |[Tokap- |dpesep- |3atminy- [3y0000-
HUX HHUX BAJIbHHX |POOHHX |HHUX HHUX BaJIbHHX | pOOHHX
1 2 3 4 5 6 7 8
20 20 20 20 65 65 65

— 21 21 — — 66 66

— 22 22 — 67 67
23 23 68 68 68

24 — 24 24 69 69
25 25 25 25 70 70 70 70
— — 26 26 71 — 71 71
— 27 27 72 — 72 72

28 — 28 28 — — 73 73
— — 29 29 — 74 74
30 30 30 30 75 75 75
— — 31 31 76 76 76
82 — 32 32 — 77 77
— — 33 33 — — 78 78
— — 34 34 — — 79 79
— 35 35 35 80 80 80 80
36 — 36 36 — 81 81
— — 37 37 82 82
— — 38 38 — 83 83
— — 39 39 — — 84 84
40 40 40 40 85 — 85 85
- — 41 41 — — 86 86
— - 42 42 — 87 87
— — 43 43 — — 88 88
44 - 44 44 — — 89 89
45 — 45 45 90 90 90 90
— — 46 46 91 91
— — 47 47 — 92 92
48 — 48 48 — — 98 93
— — 49 49 — 94 94
50 50 50 50 95 95 95
- - 51 51 — 96 96
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IIpogoskenns Tabdi. b.1

1 2 3 4 S 6 7 8
— — 52 52 — 97 97
- - 53 53 — 98 98
— — 54 54 — 99 99
55 55 55 55 100 100 100 100
— — 56 56 — 105 105
— — 57 57 — 108 —
— — 58 58 110 110 110
— 59 59 112
60 60 60 60 113 — 113 113
- — 61 61 — — — 115
- — 62 62 120 — 120 120
- - 63 63 127 — 127 127
64 64




