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BCTYII

OpHUM 13 KITIOYOBUX ACIEKTIB, SIKWW BITUBA€ Ha XapaKTEPUCTUKU CTIMKOCTI
aBTOMOO1JIIB, € TJBICKa aBTOMOO1JIsA, 30KpeMa aBTOMOOUIbHUX MpHuueriB. TopcioHHa
miJBICKA, 3aBASKA  CBOIM  KOHCTPYKIT Ta  €(QEKTUBHOCTI, €  IIHUPOKO
BUKOPUCTOBYBAHUM pIIICHHSIM Yy JaHOMY CerMeHTi. MojepHizallisi TOPCIOHHOT
MiBICKM MOKE€ 3HAYHO TOKPAIIUTH XOJOBI BJIACTHBOCTI MPHUYETIB, a OTXE, 1
3arajibHy CTaOlIbHICTh TPAHCIIOPTHOTO 3ac00y Mij Yac pyxy.

Opnak, 31 30UIBIIEHHSAM BUMOT JO O€3MEeKH Ta KOMQOpTy, OocTae norpeda B
MIMOIIOMY aHali31 Ta onTuMmizaiii nux cucreM. [{g kBamidikamiitna podota marictpa
CIOpsiMOBaHa Ha  JIOCHI[DKEHHS Ta  MOJIEPHI3AIl0  TOPCIOHHOI  MiJBICKU
aBTOMOOUTBHOTO MpUYena 3 METOI MiABUIIEHHS XOJ0BOI CTIMKOCTI aBTOMOOUIS 3
npudenoM. PoOoTa BKJIIOYAE TEOPETHUYHI Ta €KCIEPUMEHTANIbHI JOCIHIJKEHHS, SIKI
JO3BOJISIIOTH  OI[IHUTH ~ BIUIMB  PI3HUX KOHCTPYKIIWHUX Ta (yHKIIOHAJIBHUX
Moau(diKalii MiABICKK Ha 3arajibH1 IMHAMIYHI XapaKTEePUCTUKU CUCTEMHU.

Takuit miaxia J03BOJUTH HE TIILKHM MOKPAITUTH BKE 1ICHYIOUl KOHCTPYKIIIi, ane
U CHOpUSTH PO3BUTKY HOBHX TEXHOJIOTIM y cdepl aBTOMOOUIBHOIO TPaHCHOPTY,
3pOOUTH MOJOPOXKI OE3MEeYHIUMU Ta KOMQPOPTHIIUMHU JUIsl BCIX YYaCHHKIB
JIOPOKHBOTO PYXY.

Mera po00oTM — MIJBHUILEHHS XOJOBOi CTIMKOCTI aBTOMOOLUIS 3 MPUYETIOM
NUISIXOM ~ MOJEPHi3amii KOHCTPYKIII TOPCIOHHOI TMIABICKM, TPOBEACHHS i
IH)KEHEPHOTO MPOEKTYBAHHS, PO3PAXyHKY Ta JTOCHIKEHHS TUHAMIKH PyXy CHCTEMHU
«aBTOMOOUIb—TIPUYII.

JI71st MOCSATHEHHS TTOCTABJICHOI METH, HEOOX1THO BUPIIIUTHA HACTYIHI 3a74a4i:

1. BukoHaTu aHami3 KOHCTPYKUII NpHyerna, JIOCHIAUTA MaTepiaii Ta
BUPOOHWYI METOJAM BHUTOTOBICHHS JAeTami «manda Baxkens», BHU3HAYUTH
G yHKII0HATBHI TTOBEPXHI T4 BUMOTH JI0 TOYHOCTI OOPOOKH.

2. Po3poOutH mMOBHUN TEXHOJOTIYHUN MapuIpyT BHUTOTOBIICHHS JeTajl
«Handa Baxens», BHU3HAUMTU OOJNAQAHAHHS, IHCTPYMEHT, PEXKUMH OOpOOKH,
OMMCATH TEXHOJIOTII0 CKJIaJaHHs TOPCIOHHOI MiABICKH, C(POPMYBATH TEXHOJIOTIUHY

KapTy omnepartiu.



3. Bu3HauuTM TOYATKOBI TMapaMeTpu NpuYena W TMiABICKU, PO3POOUTH
€CKI3HMI 1 KOHCTPYKTUBHUHN MPOEKT YTOCKOHAIEHOT TOPCIOHHOI MiBICKH, BUKOHATH
pPO3paxyHKH >KOPCTKOCTI TOPCIOHY, T'€OMETpli Ba)KesiB, HABAHTAXKEHb, MPOBECTHU
MILHICHUH aHAII3 IT0310BKHIX BaXKEJIB.

4. CTBOpUTH MaTE€MaTU4YHy MOJETh JUHAMIKA «aBTOMOOUIb—TIPUYIIY,
3MOJICIIOBATU POOOTY CHUCTEMH B PI3HUX YMOBaX pyXy, JOCIIIUTH BIUIMB
MOJICPHI30BaHOI MiABICKM Ta pO3TAllyBaHHS BaHTAXy Ha CTIHKICTb, PO3pPOOUTH
pexoMeHaaIli moa0 6e3neyHol eKCIuTyaTaltii.

O0’exT Hoc/IiIKeHHS

TopcioHHa MmiBICKa aBTOMOOUIBHOI'O MpPHYEINa K €JIEMEHT XOJ0BOi YaCTHHH
TPaHCIIOPTHOTO 3aC00Yy.
IIpeamer nocaigKeHHs
KoHcTpyKkTUBHI MapaMeTpH, MpyKHI XapaKTepUCTUKH, MIITHICTh €JIEMEHTIB Ta
BIUIUB MOJICPHI30BAHOT TOPCIOHHOi MIJBICKM Ha XOJIOBY CTIMKICTh CHCTEMH

«aBTOMOOUIb—TIPUYII.



1 3ATAJIBHO-TEXHIYHUM PO3 LI

1.1 3araapHa indopmanisa npo aBTOMOOLILHMIT IpUYen

ABTOonpUYin JaHOi MOJEeN PO3poOJICHH A TPAaHCHOPTYBAHHSA BaHTAXIB Ha
JIOpOTax 3arajlbHOro KOpUCTYyBaHHsA. BiH MoXe BHKOpUCTOBYBaTHUCA B TMapl 3
JIETKOBUMHU aBTOMOOISIMH.

3riJIHO 3 HASsBHUMHU OT'OJIOIICHHSIMU, PO3MIpH MpUYEra CTAHOBJIATD: IOBXKUHA —
2,20 m, mmpuna — 1,20 M, Bucora TeHty — 1,2 M, a Bucora 6optiB — 30 cm. L1
napamMeTpu 3a0e3MeuyloTh 3PYYHICTh BUKOPHCTaHHS TpUYena s TEPEeBE3CHHS
PI3HOMAHITHUX BaHTAXIB.

BupoOHuk cepii npuyeniB MNPONOHYE MOJAENIl 3 PI3HUMU Tra0apUTHUMH
po3MipaMu Ky30Ba, siki BapitoroThes Bif 2,10 m 10 3,50 M y goexkuny 1 Big 1,25 M 110
1,50 m y mupuny. e no3Bosise miaiOpaTu BiIMOBIIHUN BapiaHT 3aJI€KHO Bij MOTPeO
KOpHCTyBaya.

[lpyyenn maHoi cepii MarOTh HU3KY TIepeBar, cepel SKUX HaIIdHICTh
KOHCTPYKIIli, TMPaKTUYHICTb BUKOPUCTAHHS 1 Cy4YacHUM Ju3aiiH. 3aBIsKU
OIIMHKOBAHOMY TTOKPUTTIO METAJICBUX YAaCTHH 3a0€3MeUye€ThCsl BUCOKWU PIBEHb
3aXUCTy BiJ KOpO3ii, 10 pOOUTH MPHUYENH CTINKUMHU JO BIUIUBY HECHPUSITIMBHUX
atMocepanx ymoB. llocwiieHa 3BapHa pama JI03BOJISE BUTPUMYBATH 3HAYHI
HABAHTAKEHHSA, a 3aCTOCYBaHHS nuiia 3 NpodiuIbHOT TpyOu 30UIBIIyE OMip
KOHCTPYKIIi A0 3MIHHUX Je(popMalii.

[IpakTyHa KOHCTpYKIIA OOPTIB [103BOJISIE IIBUIKO Ta HaAIMHO (ikcyBaTu
BaHTaX. 3HIMHMI 3aJIHI OOPT TMOJIETIITY€E 3aBaHTAXKCHHS Ta PO3BAHTAXKCHHS 3aBISKH
CreliaJIbHUM IHapHipHUM 3aBicaM. Ilimgymora Ta OOpTHM BUTOTOBJIEHI 3 BOJIOTO- 1
3HOCOCTINKOI JTaMiHOBaHO1 (haHepu, 1m0 3a0e3nedye He JUIIE €CTeTUYHWUN BUTJIS,
ayie i TOBTOBIUHICTh KOHCTPYKIIIi.

Ky30B mpuuerna mMoxke OyTH OCHAIICHWHA KapKacoM i3 BHCOKHMM TEHTOM a0o
qyraMd 3 KOMIIAKTHOIO HAKUAKOIO, IO IMIJBUINYE WOT0 (PYHKIIOHATBHICTS.
BcTranoBneHna eBporeiicbka CBITJIIOTEXHIKA 3a0e3nedye JIOBroTpuBally pobory 06e3

300iB, a cucteMa «balfoHeT» CIpoIIy€e 3aMiHY JiXTapiB.



Bapto 3a3HaunTy, 1110 JeTajbHa TeXHIYHA 1H(QOopMaIlis PO MOJACIIb MOXKE OyTH

oTpuMaHa 6e3mocepeHbO BiJl BUPOOHUKA a00 O(iliitHIX AUIEPIB.

1.2 Onuc koMmnoHeHTy Handga Baxkess

Komnonent [anga Baxkenss BKIOYEHHH O CKJIaay MOB3JI0BXKHBOTO Ba)KeJs
TOPCIOHHOI MiJIBICKH MPUYEIy, IKUi BUKOPUCTOBYETHCS y JIETKOBUX aBTO. L[ nertanp
CIIyTy€ 3'€IHYBaJIbHUM €JIEMEHTOM M1 OCHOBHOIO TPyOOIO IOB3J0BKHBOTO Ba)ells
Ta MIAPHIPOM, IO KPINUTh BAXKUIb 10 paMu npuyena. /(uzaifiH 1 kiar04oBl poOoui

MOBEPXHI 1I1€1 IeTall JeMOHCTPYIOThCS Ha pUCYHKY 1.1.

Puc. 1.1. Konctpykuis Ta ocHOBHI poOoui moBepxHi nerani «Lamnda Baxensy».

[ToBepxHst 1 — BHYTpIlIHS LMIIHAPUYHA MOBEPXHS YCTAHOBYOI IMIMHMKH, IO
BUKOHY€ (YHKIIIO LIEHTpYBaHHS KOMIIOHEHTAa BCEPEIMHI TOJIOBHOI TpyOu
TIOB3/IOBKHBOTO Bakens. i jiameTp jocsrae 36 MM i3 JOMyCKOM BiAMoBinHO m0 14
KJIaCy TOYHOCTI, MPH IIbOMY MIOPCTKICTh TOBEpXHI He mepeBunnye Ral2,5 Mkw.
O6poOka 1aHoi MOBEPXHI 31HCHIOETHCS METOJIOM CTaHJIAPTHOTO TOUiHHS. Baxxiugo,
mo0 och 1€l MOBepXHI 30epirajia MEeprNeHIUKYISPHICT, 0 OCl TMOBEpPXHI 5 3
JOTPUMAHHSIM JIONYCKIB HAa MOMUJIKM Y B3aEMHOMY pO3TalllyBaHHI TOBEPXOHb. [2]

[ToBepxHs 2 —TJIOCKa MOBEPXHS MOHTAXHOI IIUKAKH, SKa HE B3aEMOJIIE 3

IHITUMU TIOBEPXHSIMU B arperari, ajge MOXKeE CIyryBaTH OMOPHOIO 0a30r0 IMmiJ dac



00poOku nmoeepxHi 1. OOpoOKa 1€l MOBEPXHI MPOBOJAUTHCS HIJITXOM 00TOUYBaHHS Ha
TOKapHOMY a00 (pe3epHO-IICHTPYBAILHOMY BEpCTaTi, BKIIOYAIOYM CTBOPCHHS
IEHTPYBAJBLHOTO OTBOPY Yy MOHT&XHIA Iuiii. PiBeHb IIOPCTKOCTI TOBEpPXHIi
HiATPUMY€ETHCS Ha piBHI HEe HUK4Ye Ral2,5 Mxwm.

[ToBepxHst 3 — moBepxHS KOHIYHOI (hacKu, M0 BUKOPHUCTOBYETHCS IS
HAHECEHHS 3BapHOTO IIBa Mij Yac 3'€JHAHHS 3 TPYOOIO MOB30BKHBOIO Baxes. Jlis
Ii€1 MOBEPXHI BUMOTH J0 TOYHOCTI KyTa KOHYycCa, ((OPMH Ta YHUCTOTH HE € CTPOTHUMH.
OOpoOKa 111€T TOBEPXHI MOXJIMBA 32 JOIMOMOTOI0 TOUIHHS HA TOKAPHOMY BEPCTATI.

[ToBepxHs 4 — 30BHIIIHS TOPIIEBA YAacTHHA MEPEXiAHOI 30HU JETall, AKa He
notpebye MexaHiuHOi 00poOku. Il moBepxHS HE B3aeMoAle 3 IHIIUMHU
KOMIIOHEHTaMu B arperati 1 (opmyerbcst 0e3mocepeHb0 TiJ 4ac BUTOTOBJICHHS
3arOTOBKH. [&]

[ToBepxHst 5 — BHYTpIIIHS KOHIYHA TOBEPXHS, KA TAKOK HE 3a3HA€ MEXaHIYHOL
o0OpoOKkM, HeoOXigHa g MIHIMIZAIl JOBXKUHU OOpOOIIOBAaHUX MEXaHIYHO
TIOBEPXOHb. [1 (PopMyBaHHS BiOYBAETHCSA HA eTalli CTBOPEHHS 3aTOTOBKU J€Tali.

[ToBepxHst 6 — piBHa TMOBEPXHsS KIHI Baldy TMOB3JOBXKHBOTO BaXKelsd, sKa
3'€IHY€THCSI 3 YNOPHOIO IMaii00I0 Ta BUKOHYE OOEpTOBI PyXuU CTOCOBHO Hei. Llg
MOBEPXHS 00OB'SI3KOBO Mae 30€piratu CTPOry MeprneHIUKYISIPHICTh 10 OC1 TOBEPXHI
7 1 MiHIMI3YBaTH KIJIBKICTh TOPLIEBOTO OUTTS. BUCYHYTO BMCOKI BUMOTH JIO YUCTOTH
NaHoi MOBEPXHi, KA He TOBMHHA OYTH Tipmoo 3a Ra3,2 Mxm. [i Mmokna ¢inimysaTu
3a JOTIOMOT'OX0 TOHKUM TOYIHHSAM YU IUTI(PyBaHHS.

[ToBepxHsl 7 — 30BHIIIHS UIIHAPUYHA OBEPXHS IHUWKHU Bally MOB3J0BXHBOTO
BaXKEJS, SKa B3a€EMOJIE 3 BHYTPINIHBOI MMOBEPXHEI0 TOHKOCTIHHOI BTYJIKH,
3abe3neuyroun oOepranHs mono Hei. JliameTp 1€l moBepxHi ckiamae 36 MM 3
JIOTTYCKOM 3TigHO 3 9 kiacoM To4HOCTi. [loBepxHS BHMMarae cTpororo JOTPUMAaHHS
dopmu i ymcToTH, 3 MmOpCTKicTIO He Tipme 3a Ra3,2 mkwm. Ii skicTe Moxe OyTn
3a0e3MnedeHa yepe3 TOHKE TOUiHHS a00 1uTihyBaHHS.

[ToBepxHst 8 — 30BHIIIHS Hapi3Ha MOBEpPXHsS s Taiiku M36, mo Bumarae
TOYHOCTI BiANOBIIHO 10 ToJepaHuii 7g Ta WIOpPCTKOCTi He MeHie Ra3,2 mxm. i
00poOKa BKJIFOYAE HAPI3Ky HA TOKAPHOMY BEPCTAaTI, SIKa 31MCHIOETHCS IIOHAWMEHIIIE

B Ba eTanu. [13]



[ToBepxHst 9 — rnazgeHbka TOpIEBAa MOBEPXHS LIMHKM OCI Ba)ess, sika He
B3a€MOJII€ 3 IHIIMMHU €JIEeMEHTaMU Ba3ja, TOMY OCOOJMBUX BUMOT JIO TOYHOCTI Ta
YUCTOTU HE Npel'aBiseTbes. Ls moBepxHs MOXe CIYKUTH OCHOBOIO JIJISl YCTaHOBKH
mig vac OOpoOKM CyMDKHHX TMOBEepXOoHb 6, 7, 1 8. OOpoOnseTbcsl METOI0M
mipi3aHHs HAa TOKapHOMY a00 (pe3epHO-IIEHTPOBAIBLHOMY BepCTaTi, 3 (POpMyBaHHIM
HEHTPYIOUOi (hacKH.

[ToepxHi 10 — mIOCKi MOBEPXHI OTBOPY KBaJAPATHOTO MEpepizy Ha MIMMIN OCi
BaXKeJIs, MIPU3HAYEH] JJIsl CTBOPEHHS HEUMJIIHAPUYHOTO OTBOPY, KWW MPU3HAYCHUN
JUIL  PO3MIIIEHHSI KIHIST MOJYJBHOTO TopcioHa. TOYHICT,  poO3TalllyBaHHS
napajieJIbHUX IOBEPXOHb BiAnoBinae 11 kmacy TOYHOCTI, MpU LBOMY HIOPCTKICTb
MOBEpPXOHb Mae Oytu He MeHme HiX Ra6,3 mxMm. OOpoOka IMX TMOBEPXOHb
BUKOHYETBHCS 32 JJOTIOMOTOIO0 MPOTSKKHM Ha TMTPOTSHKHOMY BEpPCTaTi.

AHami3 KIIOYOBUX TIOBEPXOHb KOMIIOHEHTa II0Ka3ye, M0 HOro MOKHA
e(eKTUBHO OOpoOISITH Ha OOJIaJiHaHHI, sSKe JOCTynmHe Ha 3aBojai. (OCHOBHOIO
npo0JIEMOI0 BUPOOHUITBA MOXKE CTAaTU CTBOPEHHS IEPBHUHHHUX (OpM JeTaiei.
PekoMeHnyeThCS BUKOPUCTOBYBATH METOJ JIUTTS JIJIsSi BUTOTOBJICHHS ITUX 3arOTOBOK,
aJKe TPAAUIIHI METOAM SIK KyBaHHS UM IITaMITyBaHHS He 3a0€31e4yI0Th HEOOX1IHY
dbopmy CKIagHUX MOBEPXOHb ILi€l neTani. BaJIMBO BiA3HAUUTH, IO IS JE€TAIb HE
moTpedye BHUCOKOI TBEPAOCTI MOBEPXOHb, IO YCYBa€ HEOOXIAHICTH 3aCTOCYBAHHS
CTaJiel 3 BHUCOKMM BMICTOM Byriiento. BukopucranHa crami Mapku 35J1 nns
JMBApHUX 3aroTOBOK 3a0€3MEeYUTh OTPUMAHHS TOBEPXOHb HAJIEKHOI SKOCTI 1
JIO3BOJIUTh ~ pealli3yBaTW HaJIiHE 3BapHE 3'€JHAHHS 3 OCHOBHOI TpYyOOIO
MOB3JI0BKHBOTO puuara. JuzaiiH Takoi 3aroTtoBku s aetam «llamda Baxemns»

MPEACTaBICHO Ha pUCYHKY 1.2. [17]
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Puc. 1.2. Konctpykiiist 3arotoBku aetaini «Llamda puuaray.

BucHoOBKM /10 epmIoro po3airy

1. BukoHaHO JAeTanbHUI oOMHMC TMpHUYena, WOro OCHOBHHMX BY3JIB 1
MIPU3HAYCHHS.

2. HaBeneHo anamiiz KOHCTPYKIi «andu Bakems», MOBEPXOHb Ta BUMOT 0
iXHBOT OOPOOKH.

3. Bu3HaueHO MOXIIMBICTH TEXHOJIOTIYHOIO BHUIOTOBJIGHHS JeTall Ha
peaspHOMY 00JIaTHAHHI.

4. O6rpyHroBaHo BuOip Mmatepiany (ctanmb 35JI) Ta MeTOJ BHUTOTOBJICHHS
3arOTOBKU — JIUTTSL.

5. CdopmoBaHO TEXHIYHY OCHOBY JUIA MOJANBIIUX  PO3PAXYHKIB,

M1TBEPKEHO TEXHOJIOTIYHY MPUIAATHICTH 1 JOUUIBHICTh BUOPAHUX PIIIEHb.

11



2 TEXHOJIOTTYHUI PO3ILI

2.1 Onuc npouecy BupooHunTBa komnonenta «llanda Baxkens»

[TowyaTtkoBuit etanm MexaHiyHOT 00poOKu 3aroTiBii st aetaii «l{amda puaaray
BKJIIOYA€ CTBOPEHHS 0a30BUX TOUOK BCTAaHOBJICHHS. OCHOBHUMHU €JIEMEHTAMH MJis
00poOKu moBepxoHsb 1, 3, 6, Ta 7 € TopueBi MOBepXHi 2 1 3, pa3oM 13 HEHTPAIbHUMU
OTBOpaMH, CTBOPEHHMMH Yy 3aroTiBii. JIJIss MX MiATOTOBYMX JiHd 3aCTOCOBYETHCA
dbpe3epHo-LIeHTpyBalIbHUI BepcTtaT Mojeni MP-71M Ta cnermianizoBaHui THUCKOBUIA
OpUCTPI. SIK piKYy4Hil IHCTPYMEHT BUKOPUCTOBYEThCS TOpIEBa (pe3a 3 JlaMeTpoOM

45 MM, ocHameHa BctaBHuMH IactuHaMu T5K10. JleramizoBaHuii €CKi3 I[bOTO

(bpe3epHO-LIEHTPYBAJILHOTO €Taly MPe/ICTaBICHO Ha PUCYHKY 2.1.

a0

/

.

N

47

Puc. 2.1. Cxematnune 300paxkeHHsI ppe3epHO-IIEHTPOBAILHOT OIeparlii.

®dinanpHa 00poOka pobOoumx moBepXxoHb 1 Ta 3, a Takoxk 0Oa3oBa 0OpoOKa
NOBEpPXOHb 4 1 6 BUKOHYETHCS Ha TOKapHO-pPi3bOOHAPIZHOMY OO0JaJHAHHI MOJENI
16K20 3a momoMoror yCTaHOBKM 3aroTOBKM Ha Beaydyux HeHTpax. [Jns uporo
MPOIECY BUKOPUCTOBYEMO TIPOXIJHI Ta TMIiJPI3HI I1HCTPYMEHTH 3 BCTaBKaMHU 3
tBepaoro crmaBy TS5K10. JleranmbHe 300pa)k€HHS TOKApHOTO IPOLIECY MOXKHA

no0aynTH Ha pUCYHKY 2.2. [9]
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Puc. 2.2. Cxema TokapHOi 0OpOOKH.

[TouarkoBi moBepxHi 4 Ta 6 BUCTYyNaTUMYTh SK pedepeHcHi 0a3m aiis
MexaHIYHOi 00poOKM moBepXxoHb 10 y KBaagpaTHOMY OTBOpi. 3a3Hay€Hl MOBEPXHI
noTpeOyIOTh TOMEPEHbOT TMiATOTOBKH, BKIIOYHO 3 BUPOOJEHHSM BHYTPIITHBOI
HWIIHAPUYHOI MOBEPXHI OTBOpY AiameTpoM 20 MM y wmamdi oci puyara, a TaKOX
dbopMyBaHHIM LEHTPYIOUUX (DACOK Ha BXIJIHUX CErMEHTaxX 1boro oTBopy. Li dacku
CIIYT'yBaTUMYTh 0a3010 JIJIsl JIOBEJACHHS OOpOOKM MoBepXoHb 4 1 6. JIyist 3m1CHEHHS
i€l omnepaunli BUKOPUCTOBYEThCA paalalibHO-cBepAiMiabHUNA Bepctar 2HI135, 13
dikcalliero 3aroTOBKM y CHeIiali30BaHOMY MPUCTOCYBaHHI, BUKOPUCTAHHS CBEpiJia
niamerpoM 20 MM Ta KOHIYHOI 3€HKOBKHM Mig KyToM 90 rpamyciB AJis CTBOPEHHS
HeHTpytounx ¢acok. JlerambHuUil BUIIISA MPOLIECY CBEPJJIIHHS MPEACTABICHUN Ha

PUCYHKY 2.3.
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Puc. 2.3. Cxema cBepyIHIIBHOI OTIepartii.

[uniHApUYHUNA OTBIp 3 BHYTPILIHIM AlaMeTpoM 20 MM BUKOPHUCTOBYBAaTUMETHCS
K TpoMiKHa 0aza JJisi Jayblioi 0OpoOKH KBaIpaTHOTO OTBOPY 13 CTOPOHOIO 20
MM. OOpOOGIIEHHS IILOTO KBAJIPATHOTO OTBOPY 3/IIMCHIOETHCS HA BEPTUKAIIBbHIM
NPOTSKHIA MalllMHI JJi1 BHYTPIIIHBOrO HpoTAryBaHHs Mozem 7b64. IloBepxHi 4 1
6, IATOTOBJICH] HAMEpes, CIIY)KUTUMYTh YCTaHOBOYHOO 0a3010 Ui LIbOTO IPOIIECY.

JleTanbHUIM BUTIIAI TPOTSHKHOT orepaliii MoHa MeperyisiHyTH Ha PUCYHKY 2.4. [15]

o

| —
o

Puc. 2.4. Cxema npoTsi:kHOT 0OpOOKH.

3aBepiieHHsT 0OpOOKHM TIJIOCKUX CTOPIH OTBOPY 3 KBAJPATHUM TEPETHHOM €
nepeyMOBOIO 111 HACTYMHO1 (iHaIBHOT 00poOKku moBepxoHb 4, 5 1 6. L1 oneparii
MPOBOJIUTUMYTHCSI HA TOKApHO-Pi3bOOHapi3HOMY arperati mozem 16K20, ne
3aroTiBiisl OyAe 3adikcoBaHa y LIEHTpax 13 NOPUBOJAOM. SIK IHCTpyMEHTalbHE
3a0€3IMeUeHHs] 3aCTOCOBYBAaTUMYThCS TPOXIJHI Ta BiApi3HI pi3lll, OCHAIIEHI

TBepaociuiaBHuME TuractuaamMu T5K10. Jleranbuuii ecki3 1i€i TokapHOT onepartii ais
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JIOBEICHHS /10 CTaHAApTy MOBEPXOHb 4, 5 1 6 MOXKHA MEPETIIIHYTH Ha PUCYHKY 2.5.
Po3pobnennii MapmpyT MexaHIYHOT OOpPOOKH KIFOYOBUX POOOYNX IMOBEPXOHD
nerani «llanda puyara» rapantye JOCATHEHHS MOTPIOHOT IKOCTI TOTOBOT'O BUPOOY.
Po3pobnenunii MapmpyT MexaHI9YHOI 0OpOOKH KITFOYOBHX POOOYHX IMOBEPXOHD
netani «llamnda Baxens» rapantye MOCSITHEHHS MOTPIOHOI SKOCTI TOTOBOTO BHPOOY.
Bin BkJIIO4a€ TMOCTIOBHICTH TEXHOJOTIYHUX OIEpalii, TakuxX SK TOYIHHS,
CBEp/UTIHHS, UUTIQYBaHHA Ta KOHTPOJBHI BHUMIPIOBAHHSA, IO 3a0€3MEUyIOTh
JTOTPUMaHHS HEOOXITHUX PO3MIpIB, TOUHOCTI Ta YUCTOTH OOPOOJICHHX IMOBEPXOHb.
Oco0nuBa yBara npujiijieHa KOHTPOJII0 TEOMETPUYHUX NapaMeTPiB Ta 3a0€3MEUEHHIO
ONTUMAJbHUX YMOB pi3aHHSA [JIsl JOCSTHEHHS MAaKCUMalbHOI 3HOCOCTIMKOCTI

JeTajll I yac eKCIuTyaTalii.

M6

Puc. 2.5. Cxema TokapHoi onepartii ais piHaIbHOT 00poOKH MoBepXoHb 4, 51 6.

2.2 300pKa TOpPCiOHHOI MiIBicKM MpUYena

[Iporec ckiamaHHsi TOPCIOHHOT MIJABICKU MpUYETa JJIsS JISTKOBUX aBTOMOO1IIB
HE BHMAarae Cremiajai30BaHoro 00JaJHaHHS, OCKUIBKM BCI KOMIIOHEHTH MaloTh
HEBEJIMKY Macy 1 MOXyTb OyTH 310paHi 3a JOMOMOTOI CTaHAAPTHOTO 1HCTPYMEHTY
TSl p13bOOBUX 3'€/THaHb. B yMOBax cepiiiHOro BUPOOHHUIITBA JIETKOBUX IMPUYEITIB, SIKE
BIJIOBIJIa€ IIAHOBUM 00CsATaM, JOIUIBHO BIPOBAJUTH TIOCTOBY OpTraHi3aIliio

ckianaHHs. Takui miaxijg mnepeadadae CTBOPEHHS KIIbKOX TOCTIB Ha 30UpajbHIN
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TUIBHUL, JI€ BUKOHYETbCS TOBHMM UMUK CKIaAaHHs mnpudena. CkiaaaHHs
TOPCIOHHOT TBICKH € BAXJIMBOIO CKJIAJIOBOIO 3arajlbHOTO TPOIECY 1 3HAYHOIO MipOTO
BHU3HA4Ya€ HAIMHICTh pOOOTH BCI€T MIIBICKH, 110 O€3MOCEepeIHhO BIUTMBAE HA SKICTb 1
JIOBTOBIYHICTH MpUYENa B IIJIOMY. [5]

CxiraiaHHs TIpudera, BKIIOYHO 3 TOPCIOHHOIO MMiJIBICKOI0, Ma€ 3/IIMCHIOBATHCS
3 TOMNEPEeNHBO MIATOTOBICHUX BY3/IiB, IMIJABY3JIIB Ta OKpPEMHUX JeTajield, SKI B
MOTPiOHINA KUTBKOCTI TIOJIAI0THCS HA 30MpaJIbHI MTOCTH. 3arajJbHUN MPOIEC CKIIaTaHHS
IpUYena PO3MOYUHAETHCS 3 MOHTAXy €JIEMEHTIB MiABICKM Ha paMy. 3a3BHuaii, 1eil
eTan BUKOHYETHCS, KOJIM paMa Mpudena 3HaXOIUThCSA y TTePEBEPHYTOMY MOJIOKCHHI.
Takuii crioci0 po3rairyBaHHs 3a0€3Meuye JIETKHI TOCTYII IO BCIX TOYOK CKJIaJIaHHS.

OnHak, BHUKOHAaHHA poOIT Yy Takii TO3uIli MOTpeOye BUKOPUCTAHHS
CHeI1aJII30BaHUX IMIJHOMHO-TPAHCIIOPTHUX MEXaHI3MIB, SIKI JO3BOJIIIOTh IEPEBEPTATH
paMy Imepes MOYaTKOM CKIJIaJIaHHS, a TaKOXK MepeBepTaTd MOBHICTIO 3i0paHe miaci
JUIS TIPOJIOBKEHHS Tporiecy. TakuM YMHOM, JJIsi €pEeKTUBHOI OpraHi3allii CKJIaJaHHs
TOPCIOHHO1 TMIJIBICKK HEOOXI1IHO 3a0e3MeYUTH HasBHICTh 30HMpalbHHUX MOCTIB,
OCHAIIIEHUX MiAHOMHO-TPAHCTIOPTHUMU TPUCTPOSAMU JJIsi MAHIMyJSAIIA 13 1maci
IpUYEna, a TAaKOXK CBOEYACHY IMOJAdy KOMIUIEKTIB BY3JiB, MIJABY3JIB Ta JeTajneu
Ha Il TOCTH. [7]

Jlo KOMIUIEKTY JJIsi CKJIaJIaHHS OJHI€T TOPCIOHHOI MMIJBICKM BXOASATH TaKl
CIICMCHTH:

Pama mpuuena (1 mryka). Pama € oCHOBOIO KOHCTPYKIIli Ipuuerna, Ha SKy
MOHTYIOThCSI BC1 KOMIIOHEHTH T1JBICKH, I1aci, a TaKOXX Ky30B. Burorosiiena 3i craini,
3a0e31edye MIlHICTh 1 KOPCTKICTh KOHCTPYKLii. [i popma mepenbadae cremianbHi
KPITUICHHS JJTs ITABICKHU Ta IHIINX €JIEMEHTIB.

Koneca npuuena (2 mryku). Koseca 3ab6e3neuytoTh NIATPUMKY 1 pyX MpUYena.
BxoasTh 10 KOMIUIEKTY 31 CTaHIAPTHUMHU pO3MIpamMu JJi JIETKOBUX TIPHUYEIIiB.
3a3Buyail cki1agatoThCs 3 0001y, IIUHU 1 BEHTHIS AJIs MTiAKadyBaHHS.

CxnaganpHuit migBy3on [ (manda koneca B 300pi 3 MIAIMIMITHUKAMU Ta
MaTO4YMHOI) (2 mTyku). Y By30J1 BXOIATh Iamnda, MiAINMITHAKA Ta MaTOYWHA, SKi
3a0€31euyloTh IJIaBHUN pPyX 1 MIATPUMYIOTH 3’€IHAHHS KOJIC 13 TMOB3J0BXHIMHU

puyaramu. By3on nepenbadenuii st 3py4HOCTI MOHTaXy Ta €KOHOMIT yacy Mij 4yac
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CKJIa/IaHHS.

[ToB3noBsxHil puyar miaBicku diBuil (1 mryka). JliBuil pudar ciy>kutb Juist
nepeaaydl HaBaHTAKEHHS BiJ KoJjieca Ha paMmy mnpuuena. BiH 3’enHyeThCcs 3 paMolo
yepe3 MapHip 1 KPIMUThCS 0 TOPCIOHA.

[To3noBxkHIN puuar miaBicku npaBuil (1 mTyka). AHAJIOTIYHUNA JIIBOMY, aje
BUKOPHUCTOBYEThCS JJIsi TIpaBoro Ooky. Bukonye Ti ) QyHKuii — mnepemady
HABaHTA)XCHHS HA paMy 4epe3 CHCTEMY TOPCIOHHOT IMiJIBICKH.

Kommiekt mmactuH HabopHOro TopcioHa (2 mTyku). IlmactuHM TOpcioHa
BIIMOBIAAIOTh 3a JeMIm(yBaHHS Ta 3MEHIIEHHs BiOpamiid mig 4dac pyxy. BoHum
BUTOTOBJIIFOTHCS 3 MPYKHOI CTajl Ta 30UparoThbesl y HaOIp AJisi CTBOPEHHS TOPCIMHOI
MPYKHOCTI.

AwmopTtu3zatopu (2 mTyKH). AMOPTHU3aTOPH TOTJIMHAIOTH SHEPri0 ynapiB i
KOJIMBaHb, 1110 BUHUKAIOTH IiJI 4ac pyxy. 3abe3neuyioTb KoM(OpT 1 CTablIbHICTD
IpUYera HaBiTh Ha HEPIBHIM 10PO3i.

bydep oOMexxenHa auHamiyHoro xoxay (2 mryku). bydepu ciuyxarts nns
OOMEKEHHS MaKCUMaJIbHOTO XOJy IMIJABICKH, 3armo0irar0yd KOHTAKTy €JIEMEHTIB
MIJBICKM TiJI 4ac HAAMIPHUX HaBaHTaXEHb. 3a3BUYall BUTOTOBJICHI 3 T'yMU abo
MOJIypeTaHy.

[Momymku oci puuara (4 mryku). [lomymiku BCTaHOBIIOIOTBCS B MICILSX
KpIIJIEHHs1 puyariB A0 oci. BoHu 3HMKyIOTH BiOparii 1 3a0e3neuyroTh IJIaBHICTb
XOJy.

ToOHKOCTIHHI BTYJIKH (2 WTYKW). BTynKku ciyxkaTh AJig KPIIUIEHHS pUYariB g0
TOpPC1OHIB. BUTOTOBJIEH1 3 BUCOKOMIIIHOI CTall 3 aHTUKOPO31MHUM MOKPUTTSIM.

VYnopui maitdun (4 mryku). [laiibn BUKOPUCTOBYIOTHCS AJisi 3a0e3MeueHHs
¢ikcarlii By3JiB 1 3HIXKEHHS TEPTA B MICISIX 00epTaHHs a00 MepeMillleHHs pUYaris.

Hapizni raitku (2 mryku). ['alilku BHKOPHUCTOBYIOTBCS JUISl  KPITUICHHS
CJIEMEHTIB TIABICKM. 3a3BWYail 11 TalKKW 3 TPOPI3OM, MIO0 JO3BOJSIOTH JIETKO
¢bikcyBaTH iX y noTpiOHOMY mosiokeHHi. [18]

[Tputuckui mnanku (4 wmryku). [lnanku 3a0e3nedyroTh KOPCTKE 3’ €THAHHS
€JIEMEHTIB MiJBICKU Ta 3am00iraroTh iXHBOMY PO3XUTYBAHHIO 1] Yac €KCIUTyaTallii.

[leit KOMIUIEKT M03BOJISE€ 3AIMCHUTU TOBHHM IUKJ CKJIaJaHHS TOPCIOHHOL
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MIJIBICKM MpUYeTa 13 3a0€3MeUeHHIM ii HaJIIHOCTI Ta JOBTOBIYHOCTI.

KpinunbsHi eeMeHTH MiABICKH JOCTABISIIOTHCS 0 MICIS CKJIaJIaHHS y BUTIISII
OKpEeMHUX KOMIUICKTiB, TIpH I[bOMY KOXEH BHJ JeTajeil 30epiraetecsi B
IHAMBIAYaTbHIN YIAKOBI 13 IEpe10aueHUM 3aI1acoM.

[Tporec ckaamanHs MiABICKA PO3MOYMHAETHCS 3 MOHTAXY MPOAOJIBHUX PHUYAriB
Ha pamy nmpuuena. Ha mepmomy eram HEOOX1THO 310paTH IIApHIPHHN BY30I
MOB3/IOBXKHBOTO puyara. KOHCTpyKTHBHa cXema IIbOTO BY3Jia TpEICTaBlieHA Ha

PUCYHKY 2.6.

Puc. 2.6. Cxema mapHipHOIro By3Jja U 3'¢JHAHHA [TOB3I0BXHHOI'0 pryara ImiaBICKu 3
y

paMoro Impuyera.

Ha movatky po6oTu Ha MIJIIHAPUYHY YaCTUHY Iandu pudara BCTAaHOBIIOEThCS
TOHKOCTIHHA BTyJKa 1 Ta ynopHa maiba 3. ¥V Toi ke yac y 00oilMy KpOHIITEWHA
paMu MOHTYIOThCS TToAyITku pudara 2. ITicns nporo nmonepeanbo 310panuii By30J1 oci
nandu BCTaBISETHCA B 000WMY KPOHIIITEHA paMH, JI€ BXKE€ BCTAHOBIICHI MOYIIKH. 3
MPOTWIEKHOTO OOKY OCi MOHTYEThCS JApyra yrHopHa Iaiba, Micjisi 4oro BY30JI
3aTATY€ETHCS HApI3HOIO raiikoro 4.

3aTspkKa HApI3HOI TaKM BUKOHYETHCS CHEIAIbHUM KIIIOYEM JI0 MOMEHTY

MOBHOTO YIOpPY, Micis 4Yoro raika (IiKCyeTbcsi 3a JOMOMOTOI0 T'BUHTA 5, SIKUN
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BKPYUYYEThCA B pi13b00BUM OTBip raiku. J{ms HamiiHOi (ikcallii TBUHT 00pOOISETHCS
dbapboBuM OJ0KyBaTFHUM 3ac000M. [11]

[TapHipHU#l By30J1 MPaBOro MOB3OBKHBOTO pPUYAra MOHTYETHCS AaHAIOTTYHUM
YUHOM, 13 JOTPUMAHHSM BHILI€3a3HAYEHOT TEXHOJIOTI].

[Ticnst 3aBepiieHHS CKJIaJaHHS MIAPHIPHUX BY3JIB MPOJOJBHUX pHUYAriB 3
paMoI0 3IMCHIOETBCS MOHTaX 1 (pikcarfiss HaOOpHUX TOPCiIOHIB Ha pami. KomruiekT
IUIACTUH  HAa0OpHOTO  TOPCIOHA  BBOJAUTHCA Y

KBaJpaTHUl  OTBip Handu
MOB3/I0BXKHBOTO pUYara J0 MOJOXKEHHS, MPH SIKOMY MPOTUJIICKHUIN KiHEIhb MaKeTa

3HAXOJMTHCS HAa OJJHOMY PiBHI 3 KPAa€EM KPOHILITEWHA, TPU3HAYEHOTO JIsl KPIIJICHHS
TOpCciOHa Ha paMi. BaxmuBo, mo0 miJ Yac YCTaHOBKM HAOIpHHI TOpCIOH OyB
OpIEHTOBAHUN TaKUM UHHOM,

mo0 TIJIaCTUHU y TaKeTi
TOPU3OHTAIBHO. [4]

PO3TAIIOBYBAJINCA

[Ticnst BcTaHOBNIEHHS TOPCIOHU (DIKCYIOTHCS HA pami 3a JOIOMOTOI0 OOJITIB 1
raifok M8 pa3oM 13 NPUTHUCKHUMHU ITUTaHKaMu. Jlmsi 3a0esneueHHs HaAiHOCTI
pi3b00BUX 3'€IHAHB y BY3JIl KPIIJIEHHS TOPCIOHA BHKOPUCTOBYIOTHCS KOHTPIaKH.

KoHcTpykTHBHI 0COOJIMBOCTI By3Jia KPITUIGHHS TOPCIOHA 10 KPOHINTEHHA pamMu
HaBeJICH1 Ha PUCYHKY 2.7.

L RDOHULIMELIH [aMbl /
(NN o mn o DN ammn
[
JI
| | | 7
(L1 (L 1)
L4 J [ J

Puc. 2.7. KoHCTpyKIlis KpITUIEHHS TOPCIOHY JI0 MIACl TPUYeIy.

Ha maci xpimmarbes 1 3'€qHYIOTbCS 3 TOpPCIOHAMH TOB3IOBXKHI BaKesl

OiABICKHA, 0 SKUX MOHTYIOTh miaBy3on . Lleit minBy3onm mpenctaBise coOoro
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CKJIAZICHY OJMHUIIO MiJIIUITHUKOBOIO MEXaHI3My KoJjieca MpuYeny, 1o BKIIOYAE
nandy Kojeca, MiIIIMITHAKA CTYIOHUII Ta caMy CTYNUIO Koseca. [lo3uiionyBaHHs
niaBy3na | 3M1MCHIOEThCS HA MOHTAXKHIM MJIACTUHI MOB3I0BKHBOTO BAXKENS IUIIXOM
BCTAHOBJICHHS (uraHIs 1amndu Kojieca B MUIOTHUW OTBIP MOHTaXHOI TUIACTUHU Ta
foro (ikcaris 3A1HMCHIOETBCS 3a JOMOMOTOI0 OONTIB 1 raiok po3mipom M10. Jlus
3aro0iraHHs CaMOBUIBHOTO PO3'€HAHHS BUKOPHUCTOBYETHCS rpaBiiiHa maiba. Koseca
npuyeny KpiruisThCsl IO CTYMHIN, SKa BXKE 3MOHTOBaHa 3 miaBy3noMm [. MonTax
aMOpTH3aToOpiB Ta JeMiidepiB sl OOMEXKEHHS JMHAMIYHOTO PyXy MIJABICKA B
KOHCTPYKIIISIX 3 TOPCIOHHOIO MiJIBICKOIO BUKOHYETHCS aHAJIOTIYHO JI0 iX YCTaHOBKH
Ha IPYXUHHY MIIBICKY IpPHYEIIa.

Konneniiis  TOpcioHHOT  MiJBICKM  TpWYera,  BIA3HAYAETBCA  CBOEIO
KOHCTPYKTUBHOIO TPOCTOTOK 1 MOXJIMBICTIO BUPOOHMUTBA 3a (DIpMOBUMH
CTaHAapTaMu MiAnpueMcTBa. OCHOBHOIO CKIIAHICTIO Y BUPOOHUIITBI € MPOJOJIbHUN
BaXU1b, IO CKIadaeTbcs 3 [-momiOHOT 3BapHOi CTPYKTypH, YTBOPEHOi JBOMa
TpyOaMu, OChOBOIO Hangolw Ta KPIMWIbHOK IUIACTUHON. BUTrOTOBIEHHS LHX
KOMITOHEHTIB, 3a BHUHATKOM Iamndu, Moxe OyTH 3IHCHEHO 3 BHUKOPUCTAHHSIM
3araJIbHONIPUMHATAX TEXHOJOTIYHUX TMPOLEAYp, SKIi € THUIOBUMH ISl JAaHOTO
nignpuemctBa. OpHak, wnanda MNOB3JOBXKHBOIO BAXKENS BHMAra€e po3poOKU
CHEIaTi30BaHOTO TEXHOJOTIYHOTO TMPOIECY, SKHM CTaHE KIOUYOBOIO YaCTHHOIO
[OI0 MPOEKTY, OCKIJILKM BOHA Ma€ KPUTUYHE 3HAUCHHS JJISl 3aralibHOI HaJ1HHOCTI

TIBICKH.

BucHoBKM 10 APYroro po3aiiy

1. leTanbHO ONMMCcaHO MOBHUI MPOIEC BUPOOHUIITBA LAy Baxkess,
BKJIFOYHO 3 (Ppe3epHUMHU, CBEPUITUIILHUMHU, IPOTHXKHUMU OIEpaLlisIMHU.

2. HaBeneno cxemu orepartiiii, BUOpaHO KOHKPETHI BEpCTATH Ta IHCTPYMEHT.

3. IlokazaHo, 110 BCi orneparii MOXyTb OyTH BUKOHAH1 3 BUKOPUCTAHHAM
ICHYIOYO01 TEXHOJIOT1YHOT 0a3u.

4. Po3p0o0JIeHO eTanu CKIaJaHHs TOPCIOHHOI MIIBICKHM M IHCTPYKIIIT 3

KOHTPOJIXO SIKOCTI.
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5. I[IpoieMOHCTPOBAHO peaibHy TEXHOJOTIYHY 3A1MCHEHHICTh TPOEKTY Ta

OOIPYHTOBAHO BUPOOHHUI TApaMeTPH KOHCTPYKIIIi.
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3 KOHCTPYKTOPCBHKHMH PO3/ILT
3.1 IlouyaTkoBi mapaMeTpH JJIs1 KOHCTPYKILil TOPCiOHHOT miABiCKH

[TouaTkoBi nmaHl AJIi KOHCTPYIOBaHHS TOPCIOHHOi MiJABICKM MOKHA B3ATH 3
JOKYMEHTaIlli Ha mpudvin. B 10 JOKyMeHTallil0 BXOJSATh HACTYIHI

napaMeTpH, HeoOX1AH1 s 1IHKEHEPHUX OOPaxXyHKIB:
: ep .
HaBaHTAXCHHS Ha OCh y CTaH1 MOBHOT'O 3aBaHTaXKeHHS npuuena — 2R ;

HaBaHTAKEHHs Ha OCh IIPU MiHIMalIbHOMY OCHaIlleHHi npuuena — 2R ;

piBeHB JKOPCTKOCTI TOPCiOHHOT MmijBicku - ¢, F ;

MaKCHUMaJIbHO MOXKJIMBUI BepTI/IKaJ'IBHI/Iﬁ HCpCMiIHCHHH KOJIeCa IIpuycma -

xmax '’
aMnHiTyz[a BCPTHUKAIBHOI'O HCpCMiH_IeHHH KoJIeca IpU MaKCUMaJIbHOMY

3aBaHTa)XCHHI Ipyyerna (iHayKoBaHa aedopmaris masicku) - f .
3 aHai3y TEXHIYHOi JOKYMEHTallll Mpuyena BU3HAYEHO, 1110 Bara, 1o Jli€ Ha

OCh TPH IIOBHOMY 3aBaHTa)KEHHI, 2RP cxiagae 460 xr a6o 4512,6 H. Takox

BPaxXOBY€EThCS HABAHTAKECHHS HA Chepy TATOBO-3YIITHOTO MEXaHI3MYy

Kopucrtyrounch HagaHUMU JaHUMU Ta 1HGOpPMAIEI0 MPO 3arajibHy Ta
CHOPSKEHY Macy IMpHUYena, MOKJIMBO TOYHO PO3PaxyBaTH HABAaHTA)XCHHS Ha BiCh

KOJIN HpI/ILIGH CHOpS[JI)KCHI/Iﬁ.
MP =460 ko= 4512,6 H:

M =170 k2 = 1667,7 H:
M =330k = 3237,3H.
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Ha pucynky 3.1 mnpexacrtaBieHo naeTtanbHUi rpadiyHUNA OMUC PO3MOJALTY
HaBaHTa)XCHb HA MPUYET 13 BKa31BKOIO PO3MIPIB TOUOK 3aCTOCYBAHHS CHUJL.

3 BHUKOpPUCTAHHSAM 1Ii€i JlarpaMd pPo3poOMMO MAaTeMaTH4Hy MOJENb, IO

A03BOJINTh BUSHAYUTH IIOJIOKCHHA HCHTPY BAl' 3aBAHTAKCHOI'O ITPHUYICIIa xfp .

Z;:J(M}:D:
2R‘jpx.1';p:}€ﬂ; x[B—.‘rjp]
X:f’f)_c:?__ B
i
x7 1
W= T~
- '] | I &,
| M
R (%)
T A
B=1975 Zg‘:ifﬂ

Puc. 3.1. Jliarpama HaBaHTa)XeHHS TIOBHICTIO 3aBaHTa)keHOTO mpuuena. OTxe,

BCTAHOBJJIOEMO ITOJIOKCHHSA LHICHTPY Bal'd HAITOBHCHOI'O ITPHUYCIIA.

o

Rey xB
X =
¢ 2RP+R,,

op 392,4x1,975

X = - =0,158 u
c 4512,6+392,4

AHanizyroun cxeMmy, 3a3HauuMO, [0 BHU3HAa4YeHa TMO3ULIS LEHTPY Baru
HAllOBHEHOTO TIpUuerna 30iraeTbCsd 3 TMO3MINED LEHTPY Baru BaHTaXy, SKHM
pO3MIIIIEHUH Ha OCHOBIH JIiHIT KOpITyCcy nmpuyena. Lle cBiquuTh mpo Te, 1o MeHTp Baru

0a30B0O OCHAIICHOI'O IIPpHUYCIIa TAKOK pOSTaHIOBaHI/Iﬁ 3a HiGIO KOOPANHATORO.
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chH =158 mm =0,158u

Kopucryrouncs 3a3Ha4€HOI0 KOOPAMHATOIO [IEHTPY Bard OCHAILIEHOTO Mpuyena
Ta aHAII3YIOUM JiarpaMy HaBaHTAKEHb, sIKa MPEJCTaBJIeHAa HAa PUCYHKY 3.2, MH

00YHCIIFOEMO BCIIMUYMHY HABAHTAXCHHA Ha OCb IPHUUCIIA, KOJIH BiH SHaXOJIHUTHCA Y

MOBHICTIO YKOMITJIEKTOBAHOMY CTaHi. [12]

x= 0108
= = “r"'""“*\
ﬁi. ] I v i
= M7 7H )
K, _ P
A7 7 7
B=1975 2";?55’

Puc. 3.2. [liarpama HaBaHTaKE€HHsI YKOMILJIEKTOBAHOT'O TIpUYena.
Ha ocHoBIi nanux, mpeactaBieHnx Ha pucyHKy 10, MoxHa 3poOUTH BUCHOBKH:
>m =0;

(cy)

2R x B— M x(B—x")=0;
c

3Fi}1HO 3 pO3paxyHKaMH, HABAHTAXKCHHA Ha OCb YKOMINJICKTOBAHOI'O IIpUYCIIa

6yz[e BHU3HAYCHO TaKUM YHMHOM.

M (B—x&)
B
1667,7(1,975-0,158) _

1,975

2R =

2RCH = 15342 H
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[Ipy anHami3i MiABICOK BPaXOBYIOThCS HE MPOCTI HABAHTAXKEHHS Ha BICh Y
3aBaHTAXXEHOMY a00 CHOPSAIKEHOMY CTaHaX, a HaBaHTAKEHHS BiJ MiJBICHUX Mac.
JIns BU3HAYEHHS MacH IMiJIBICHUX YaCTUH IpHYena, Clio4aTKy HEOOX1THO BIIHATH 3
3araJlbHUX HaBaHTa)XeHb Bary Koiic Ta Oamku ocl. Bara omHoro koneca mpudemna
BKa3aHa sk 14 kr, mo exBiBasienTHO 137,34 H, Tomi sk Bara Oajiku oci cTaHOBUTH 10
kr a6o 98,1 H. Binrak, 3aragpHa Bara HeMiABICHMX Mac Mpuyerna 0y/e o0uncieHa Ha

OCHOBI [IMX BIIHIMAHb.

m =2m +m_.
HHp KO 7]

2x137,34 + 981

m = 3728 H
HIP

HaBanTakeHHs, $ke TMepeAaeTbCcsd Ha MNPYXKHUHY MIJIBICKM MpuYena B

3dBAHTAKCHOMY CTaHl.

2RP —m
P _ HIP
nodp 2

RP = 4512.6—-3728
noodp 2

it

=2070H

HaBaHTa)keHHsI, sike /i€ Ha MPY>KUHY MIABICKH, KOJU MPHUYEI 3HAXOAUTHCS Y

CTIOPSIPKEHOMY BHUTJISIII.

BpaxoByroun 3HaueHHsSI HaBaHTa)XEHb, 110 JIIFOTh HA MiABICKY, Ta CTYIIHb i

nedopMmarii miJ Yac HABAaHTAXKEHHSA, MU 3IHCHUMO pPO3pPaXxyHOK >KOPCTKOCTI
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NPY>KUHHOT MIJBICKK Tpuyerna. Bapro 3a3HauMTH, M0 KOPCTKICTh 1€l IMIJBICKH
BIJIPI3HAETHCS BiJl )KOPCTKOCTI caMoi MPYKUHH 4epe3 11 KyTOBE PO3TallyBaHHS 1010
BepTtukaii. Jlepopmaiis miABICKM, BHKJIMKaHa BIUIMBOM BaHTaxy, 3TIJIHO 3
KPECJICHHSMU 3arajbHOTO BUTIIALY Mpuyena, Bu3HadaeTbesa sk 40 mm. BusHaueHHns
KOPCTKOCTI TPYXKHUHHOI MiJBICKM BHUKOHYETHCS 3a (OPMYJOIO, sIKa BpPaxoOBYeE Iii

daxropu. [19]

p ReH

P~ nodp noop

MakcumanbHe BEpTHKaJIbHE MEPEMIIICHHs KoJieca Mpuyena, Koju Oajka oci
cnupaeTrbcsi Ha Oydep, MOXKHA JIETKO BCTAaHOBUTH 3a JOIMOMOIOK) MOHTaKHOIO
KpEeCJIeHHS MiJBICKH, 1 BOHO ckianae 72 mm. Lleit mapamerp € KpUTUYHO BaKIMBUM
JUIs.  3a0€3MEeYeHHS HAJIEKHOI pOOOTHM MIABICKM, OCKUIBKM BHU3HAYa€ MEXY
JTUHAMIYHOTO XOJy KoJjieca. BUKOpHUCTOBYIOUM I1i BCTYIHI JaHi, MOKHA MPUCTYIHUTH
70 PO3PaxyHKIB 1 MPOEKTYBaHHS TOPCIOHHOI MiABICKM JJIA MpPUYEIa, BPaxOBYHOUH
HEOOX1HY >KOPCTKICTh TOPCIOHHOTO €JE€MEHTa, T'eOMETPII0 BaXKEJIB IMIJBICKU, a
TaKOX BIJMOBITHICTh YCIX KOMIIOHEHTIB HOPMAaTUBHUM BUMOTaM JI0 €KCILTyaTaIliiHo1

HaJIWHOCTI Ta JOBIOBIYHOCTI.

3.2 IIpoekTyBaHHSA TOPCIOHHOI MiABICKU Mpuyena

SAx Oymo BKa3zaHO paHilie, MOIYJIbHI TOPCIOHH, CKOMIIOHOBaHI 3 KIJTBKOX
CTPWXKHIB, TIE€PEBEPIIYIOTh MOHOJITHI 3a HaAIMHICTIO, BOJOMAIIOTH MEHIIO0
YKOPCTKICTIO 1 OLIBIIOI JOBXHUHOI. OCKUIBKU pOo3p00JEeHUN TOPCIOH TIAHYEThCS SIK
3aMiHa TPYKUHHOMY €JIEMEHTY MIiJABICKH, BKa3aHl XapaKTEPUCTUKH MOJYJIBHOTO
TOPCIOHY € BKpall KOPUCHUMH y LIbOMY KOHTEKCTi. B SIKOCTI OKpeMoro KOMInoHeHTa

MOJIYJIBHOTO TOPCIOHY BHOPAHO IIACTUHYATHI €JIEMEHT MPSIMOKYTHOTO Tmepepisy. 3
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OrJIsAy Ha Te, IO OCHOBHE HAaBaHTA)XCHHS JIJII TAaKOTO TOPCIOHY - II€ KPYTiHHS,
HallepekTuBHIMUM Oyne mepepis y ¢dopmi kBaapara, chopmoBaHUi 3 IUIACTHUH
OJIHaKOBOi TOBIIMHU. KiJbKICTh MIACTHUH Y KOHCTPYKIII TOPCIOHY Ma€ BiAMOBIAaTH

IPOMNOPIIii CTOPIH KOKHOT mimacTHHH. [10]

ne b Ta h - ToBIMHA Ta MMPUHA JIACTHHH BiIOBITHO.
Ha pucynky 3.3 300pakeH0 3anpOonoHOBaHYy T€OMETPII0 Mepepizy s

IIPOCKTOBAHOI'O TOpCiOHy, 1o Bi,Z[HOBi,ZIaG BCTAHOBJICHUM TEXHIYHHUM BHMOTaM.

nxb="h

i —

Puc. 3.3. Kondirypariist nepepizy po3poOatoBaHOTO TOPCIOHY.

Jnst  BUTOTOBJIEHHS  IUIACTUH  CKJAJEHOTO  TOPCIOHY  JOULUIBHO
BUKOPUCTOBYBAaTHM BHMCOKOMIIHI JeroBaHi ctam, Taki gk S0XI'A abo 60C2X,
BIJIMOBITHO JO CTAaHAAPTy. 3 METOI0 IMIJBHIIEHHS BTOMHOI MIITHOCTI TUIACTUHU
TOPCIOHY MIAIAI0THCS 3arapTyBaHHIO, 00poOIll TPOOOCTPYMUHHUM METOJIOM, a TAKOXK
NOMNEePEeTHbOMY 3aKpyUyBaHHIO B 310paHOMY CTaHl y HANpSAMKY, MPOTHIICKHOMY
OCHOBHOMY poOouomy pyxy. Benuunna 1onycTuMux Hampy>KeHb

0 yon 3UICKHUTD BIJl IKOCTI Ta KIJTBKOCTI TMPOBEICHUX 3aXO0/[IB, CIPIMOBAHUX HA
MOCWJICHHSI CTIMKOCT1 TOPCIOHY JI0 BTOMH. [14]

VY oMy MpOEKTi sIK MaTepiaj JAJis MIACTUH TOpcioHy oopaHo craims 60C2X 3a,
gka OyJe MNpPOXOAUTH JMIIE NPOUEAYpY 3arapTyBaHHs 0e3 ApoOOCTpYMHHHOI

00poOKwu.
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TOBH_II/IHy IJ1aCTUHH, 10 BXOAUTH JO CKJIaACHOI'O TOpCiOHy, MO>KHA OOYHCIIUTH

3a moromororo dopmynu (3.1), HaBeaeHOT B HAYKOBOMY JpKepedi [5].

. P
v \/CHT . (3.1)
[7] kxnxaxl

ne G - MOaynb 3CyBYy Marepialy IUIACTUHH, BUPAKCHHA y MeramacKajsx

(MITa). Ins cram mapku 60C2X, 3rijiHO 31 cTaHAapTOM, 3HaUeHH G =7,8x10" MI1a;
[t] - MakcumanbHO mOMyCTHME Hanpy KeHHs I MaTepiany miactuam, MIa.
Hns cram 60C2X, sika mpoiiiia Mmpolec 3arapTyBaHHs Oe3
npoGocTpyMUHHOT 06po6KH, [T ] = 800 MIla;
0L - KUIBKICTh IUJIACTUH HPSIMOKYTHOTO Iepepi3y, sKi (OPMYIOTh CKIaJE€HUN
TOPCIOH. Y po3paxyHKaxX NpUAMAEThCI K = %, npu k = % =n=4, a=

0.567,

N - Koe(illieHT, M0 BU3HAYA€ €(PEKTUBHICTH BUKOPHUCTAHHS Matepiaiay MIpH
KpyTHUX JedopMallisix HEKPYIJIUX CTPUXKHIB, 1 3aJEKHUTh BiJ CIIBBITHOIICHHS
napaMeTpiB mepepiszy.

| - noBXMHA POOOUYOT YACTUHHU TOPCIOHY, MM; MpHitMaemMo =250 mMm.

~ 453,
Ax4x0567%250 e

p_L41x72 | 37.2x7.8x10"
800

OTxe, KOKHA TUIACTHHA CKJIAJIEHOTO TOPCIOHY MaTHMeE MOIMEpPEUYHUl mepepis
po3MipoMm 5 X 20 MM, a 3arajqbHUN KBaJpaTHUN Mepepi3 TOPCIOHYy ckiaagaTume 20 X
20 mM. Poboua goBxnHa TOpPCIOHY MpUMaeThCs piBHOIO 1=250 MM.

Kyt pomyctumoro 3akpydyBaHHS OKpeMOi IUIaCTUHM TOPCIOHY MOXHa

po3paxyBaTu 3a jornoMoroto Gopmynu (3.2). [3]

28



(3.2)

{
[@]:E_:b. pax
_ 800x250

0] =0.641 pan=29.4°

78x10% x5

JJis BCTAHOBIJIEHHS! ONTUMAIBHUX PO3MIpiB KOMIIOHEHTIB TOPCIOHHOI MiIBICKU
HEOOXiJTHO BUKOHATH PO3PaXxyHOK KyTOBOI JKOPCTKOCTI CKJIaaeHOro Topciony. Llei

napamMeTp BU3HAYAETHCS BIMOBITHO 10 pO3paxyHKoBoi popmynn (3.3).

M (3.3)

c . Hm/rpan.

© ~57300x0

ne M - 3akpyuyyBaJbHUII MOMEHT TOPCIOHY, BUpaxxeHu y H-Mm;
@ - BeJIMYMHA KyTa 3aKpydyBaHHS TOPCIOHY, BUMIpsHAa B pajiaHax, fKa

PO3paxoBYETHCS 3a T0NTOMOTor0 hopmyn (3.4).

0 Mx]
Gx I

(3.4)
e | - reoMeTpuyHUIl apaMmeTp, M0 XapaKTepu3ye MOMEHT 1HEpIli mepepizy
TOPCIOHY T1J Yac KPYYEHHUX HABAHTAKEHb, BUpaxeHuil y mm*. [{ns ckimageHoro
TOPCiOHY, C(POPMOBAHOTO 3 TUIACTUH MPSMOKYTHOTO TPO(diIt0, 3HAYECHHS MOMEHTY
1HepIli o0UYnCIIOEThCS BIANMOBIAHO 10 (opmynu (3.5), ska OeTaJbHO OMKCaHa B

JiTepaTtypHOMY JpKepedi [2].

I.= nB3b. v’ (3.5)

o .. . .. h
IS K - TaOmmuHuMi KOGqJILIIGHT, 10 3aJICKHUTDH B1J CIIIBBIAHOIIICHHA E’
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HpH% =5 £=0291
. = 4><0,291><53x20 = 2810 mm*
K

3amintoroun y Gopmyii (3.3) 3HaUGHHS @ HOTO BHPA30M, NPEICTABICHUM Yy
dopmyni  (3.4), orpumyemo dopmyry (3.6). Came 1 Qopmyna mg03BOIISIE
po3paxyBaTH KYTOBY OPCTKICTh TOPCIOHY 3 ypaxyBaHHSM HOTO KOHCTPYKTHBHHX

napameTpis.
L. =4x0.291x 5«20 = 2810 m*

KyToBa >KOpCTKICTh TOPCIOHY BU3HAYAETHCS 3a BCTAHOBJIEHUMHU NTapaMETPaMHu:

GxJ
K

‘0 = 573007 (356)

JKopcTkicTh TOPCIOHHOI MIABICKM 3 TMO3AOBXKHIMH BaKEIISIMH 3MIHIOETHCS
3QJIEKHO BiJ] poOOYOro CTaHy MiJIBICKH, OCKUJIBKU BIJICTAaHb MIX BICCIO OO€pTaHHs
MO3JIOBXKHBOTO BaXKeJIsl 1 JIHIEIO NMPHUKIIAJaHHSI HAaBaHTAXKCHHS 3MIHIOETHCS ITiJT 4Yac
eKcruryaTaiii. MakcuManbHe ~ 3HAY€HHS  JKOPCTKOCTI  CIIOCTEPITaeTbes  IMPH
MiHIMaJIbHUX JAedopMaliisax MiaBicKU. 31 301IbIIEHHIM KyTa 3aKpy4yBaHHS TOPCIOHY
KOPCTKICTh IMOCTYIOBO 3MEHIIYETHCSA, JOCATAIOUM CBOTO MIHIMYMY, KOJIH TTO3/JOBXKHIM
BaX11b 3HAXOJUTHCS B TOPU3OHTAIBHOMY mMOJoOXKeHHI. [licns mpoxomKeHHs
TOPU30HTAJIBLHOTO TIOJIOKEHHSI BaKEJIEM KOPCTKICTh TIJBICKM TOYMHAE 3HOBY
3pocTtaT. J[MHaMika 3MIHM >KOPCTKOCTI MIJBICKM Ha PI3HHX eTamax il poOoTH

JeTalIbHO 300pa)keHa Ha PUCYHKY 3.4.
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]
LS
|

Kyroea xapakTeprcTiia
TOPCIOHOI MOBICKH

3 W

Puc. 3.4. I'padiune 300paskeHHs 3M1H )KOPCTKOCTI TOPCIOHHOT IMiJIBICKH 3

HO3I[OB)KHiMI/I BaXXCJIsIMU.

BpaxoByroun 3a3HadyeHe, ONTUMAIbHUM pIIMICHHSIM € BHU3HAUEHHS JOBXKUHU
MO3JJ0BXHBOTO BAXKEJS TAKUM YMHOM, 1100 Y 3aBAHTAXKEHOMY CTaHI IpHUYera Baxuib
nepe0yBaB y TOPU30HTAIBHOMY MOJIOKEHHI, a y CHOPSAHKEHOMY — Y MOXWIOMY. Y
BUIAJIKY yHOpy HIABICKM B Oydep oOMeKeHHS AMHAMIYHOTO XOAY, BaXKUIb TaKOXK
3aliMe MOXWJIE MOJOXKEHHs, ajle y MPOTHICKHOMY HANpsIMKYy BiJl TOPU30HTAIBHOTO.
Takuit KOHCTPYKTUBHUHM TIIX1 TO3BOJISIE MIHIMI3yBaTH 3MIHU KOPCTKOCTI MiABICKH,
3a0e3Meuyroun ii MaiyKe CTalIui XapakTep.

["opuzoHTanbHE pO3TAITyBaHHS MO30BKHBOTO BaXKEJIs TOPCIOHHOT MiIBICKU B
3aBaHTa)XKEHOMY CTaHl Mpuyena i HOro MmoxXuiie MOJIOKEHHS Y CHOPSAJKEHOMY CTaHi,
0 BHHUKAae Tpu Jedopmariii miABICKM mifg Barow BaHTaxy Ah=40 wmwm,
BUKOPHCTOBYIOTBCS SIK OCHOBA I BA3HAUEHHS HEOOX1THOT TOBXKUHH MO310BAKHBOTO
BaXKEJIS.

Kyt 3akpyuyBaHHS TOpCIOHY, KOJM TIO3JOBXKHIA BaXUlb JOCSTae
TOPU30HTAJIBHOTO IMOJIO)KEHHS B 3aBAHTAKEHOMY CTaHI IIPUYENa, pO3paxoBYeEThCA 32

nonomororo ¢opmynu (3.7).
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M. RP_ xL
@, ="2=""9% g (3.7)
2 ¢ c

Q Q

3a norxuHU Baxkesst =155 MM KyT 3akpydyBaHHS! CTAaHOBUTHME.

_2070x0.155

=20,97°
5 53 20.

Hedopmariist npy>KMHHOI MIJABICKH ITiJT 1€I0 Bard BaHTaXy IpHUeria JOPIBHIOE
Ah=40 wmM. IIlo0 3a0e3neynTd KOHCTPYKTUBHY CYMICHICTh 13 MPY>KUHHOIO
M1JBICKOIO, IMPOEKTOBaHA TOPCIOHHA MIJBICKA MOBMHHA CTBOPIOBATH AHAJIOTTYHMMA
piBenb nedopmaitii. Kyr Mk rOpu30OHTaIbHUM MOJOKEHHSM BaXKelNs IMiJIBICKU Y
3aBaHTXEHOMY CTaHI IpUYena Ta HOro MOXWUIUM MOJOKEHHSM Y CHOPSIKEHOMY

CTaHI MOYKHA OOYMCIIMTH 32 BIATOBITHOIO (POPMYJIOLO.

A® = arcsin—k9 = m‘c.‘smﬂ =149°
L 155

Tonmi KyT 3aKkpydyBaHHS TOPCIOHY B TIOJIOKEHHI1 BaKeJs, IO BiJAMOBiJa€

CHOPSII>KEHOMY NPUYEIY, CTAHOBUTHME:

0,=0,-A0 =20,97-14,9 = 6".

MoMeHT, sIKu#t 3aKpyuyy€e TOPCIOH y PO3TIISIHYTOMY IOJO0KEHH1 BasKeIs.

M1 :®1xc®= 6x15,3 =92,9 Hwm.

Cua HaBaHTa)XKEeHHS, PUKJIaJIeHA M1 PSIMUM KyTOM JI0 OC1 BasKeJsl, CTBOpUIIa

MOMCHT, BCJIMYMHA AKOI'O I[OpiBHIOE 3a/IaHOMY 3HAYCHHIO.
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Benuuuna BCPTUKAJIBHOI'O HABAHTAXKCHH:A, IO CTaJla IIPUYUHOIO 3a3HA4YCHOI1

nedopmMaiiii, po3paxoByETHCS 3a JOTIOMOTOIO BIANOBITHOT (DOPMYIIH.

R = R] xcosA® =599 2xcos14.9 =579 H.
noop

! . .
Po3paxoBaHe 3HaUCHHS Rﬁgﬂp siKe cTaHOBUTH 579 H mae BIAXWIeHHS B1X

MOTEePeTHHO OOYUCIICHOTO MOKa3HUKA Rﬁgﬂp 581 H nume 2 H, mio moxxHa BBaXaTu
HECYTTEBUM.

KyT MakcuManbHOro 3akpydyBaHHS TOPCIOHAa IIJBICKH, 3a SIKOIO BaXUIb
JTOXOIUTh 110 Oydepa OOMEXKEHHS JUHAMIYHOTO XOJYy, PO3PaxOBYEThCA 3a

JIOTIOMOTOIO BIZTIOBITHOT (hopMyIIH.

fo . —f 72—
=0 +arcsin(—E= x0 )=20.97+ arcsin('—m) =3288°
max 4 I 155

Pesynbrar, OTpuMaHHii s KyTa 3akpydyBaHHs, O  jopiBHIoe 32,88° i

JIMIIE HE3HAYHO IMEPEBULLYE TPAHUYHO JIOIYCTUME [@] 3Ha4yeHHs 29,4°, Ha OCHOBI

IPUITYCTHMHUX HAaNpyKeHb y Matepiaii topciona, mo [T | cranosnsars 800 MTa.

PosrisitnemMo HanpyXeHHs, sKI BUHUKAIOTh y TOPCIOHI, KOJU BaXKUIb I1JIBICKU
nocsirae  Oydepa oOMEKEHHS IUHAMIYHOTO xoay. s 1bOoro CKOpUCTaEMOCS

dbopmyroro 3.8, HaBeACHOIO Y BIIMOBITHOMY JIiTepaTypHOMY Jixkepeni [3].
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3M(1+ O.GQ)
L 1 I (3.8)
nb=h

ne M - MOMEHT, [0 CIPUYUHSE 3aKpYUyBaHHs TOPCiOHa, BUpakeHu y H-m.
VY BunNajaky, KoJu BaXiIb MIJABICKA JOXOJWUTH J10 ynopy B Oydep, 3HAUCHHS

MOMEHTY 3aKpy4yBaHHSI BUBHAYATUMETHCA SIK:

M  =c_.x® =153x32,88 =503,064 Hu
max ® niax

BianoBinHO, MakcHMMallbHI HANpPYXXEHHS, [0 BUHUKAIOTH Y CTPYKTYPHHUX

CJIIEMCHTAax TOpCiOHa, MO>KHA OOYHCIIUTH 3a HAaCTYITHUMMH 3aJIC’KHOCTAMMU:

2

3x503.064x(1+0‘6x“{} 106 =838, 78 MII
2 % —Y =838.7 Alla.

T .= b
max 4x0.005-x0.020

[lepeBaHTaXE€HHS TOPCIOHHY CKJIAJIE.

T —|T —
A =_max | I><100=—338‘?8 800,100 = 4.8%.
T 800

[lepeBaHTakeHHS TOpCIOHA 3alMIIAETLCSI B Mexax 5%, 10 BIANOBIAAE
JOMYCTUMHUM HOpMaM.

Y Xoal BUKOHAHHS TPOEKTHOIO PO3PAXyHKY TOPCIOHHOI MIJABICKU OyJo
BCTAHOBJIEHO MapaMeTpu poOOYOi 30HM TOPCIOHA Ta BHU3HAYEHO ONTUMAJbHY
JOBKHHY TI03/I0BXXHBOTO BaXKEJs TMIJABICKHM. BH3HAYEHHsS I1HIIMX TE€OMETPUYHUX
XapaKTEePUCTHK  €JIEMEHTIB TMIJBICKM MOXJIMBE Ha eTami il JeTaldbHOro
KOHCTPYIOBaHHS. 3a CBOIMHM MNPYXHHUMH BIACTHBOCTAMHU IPOEKTOBAHA TOPCIOHHA

M1iJIBICKa JEMOHCTPYE XapaKTEPUCTUKH, MOI0HI 0 apaMeTpiB MPY>KUHHOI IT1JIBICKH
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npuyena.

3.3 MeTanbHuii onuc y10CKOHAJEHOI TOPCiOHHOT MiIBiCKH npuyena

YaockoHaleHa TOpPCIOHHA MiABICKAa TMpHYena Mae TMPYXKHI BIACTHBOCTI,
IIGHTUYHI 710 TPY>KUHHOT MiJIBICKH, 3a0€3MeUyI0Yd OJHAKOBI aMILTITYIH X0y KOJIiC.
BTiM, y KOHCTpYKIIIHHOMY acIleKTI TOpPCIOHHa MiABICKa CYTTEBO BIAMIHHA BIiJ
OpYXUHHOI. Y CHUCTEMi 3 JBOMa IUIIHAPUYHUMH NPYKUHAMU TPYKMHHA MiABICKA
BUMaraja MOHTaXy KOJIIC Ha marndax OCHOBHOI OaJIku, TO/A1 K y TOPCIOHHIM T1ABICIT
KOKHE KOJIECO 3aKpilsieHe Ha BJIACHOMY TO3J0BXKHBOMY BaXKeli. 3arajiom, IIe
O3Hayae, M0 MPYKUHHA TiJABICKa (PopMye 3alie’)KHY KOHCTPYKI[IIO, a TOPCIOHHA -
He3alleXKHy. B pamkax He3asie:KHOT MiJIBICKH, KOKHE KOJIECO MOB'Si3aHE 3 paMoro 3a
JOTIOMOTOI0 TTO37TOBKHBOTO BAKEJIS, SKUH KOJWBAETHCS BITHOCHO CBOET oci. Takum
YUHOM, BEPTHUKAJIbHI KOJHWBAaHHS OJIHOTO KOJieCa HE BIUIMBAIOTh Ha KOJIMBAHHS
iHmoro. Ilo3moBXkHINM Baxib TMepedupae BCl HAaBaHTAXXEHHS 3 JOPOTU - SK
BEPTUKAJIbHI, TaK 1 TOPU3OHTAIBHI - Ta Mepefae iX Ha paMy npuuena. BizyanbHe
MPEICTABIICHHS TO3/I0BXHBOTO TIEpepidy YAOCKOHAJIEHOT TOPCIOHHOI MiIBICKU
npuyena BMIIIEHO Ha PUCYHKY 3.5.

Baxinb migsicku 1 npencrapnenuii y Buriisiai I'-o0pa3Hoi 3BapHOi CTPYKTYypH 3
nBOX TpyO posmipamu 48,3x6 Ta 76x3. Ha BepxHiil 4acTHHI IIi€l KOHCTPYKIIIT
PO3TaIlIOBAHO MPUBAPEHY OCHOBY LAy MO3J0BKHBOTO BaXEJs, TOJII K HA HIDKHIN
YaCTHHI 3HAXOJMUTHCS MOHTaXKHA IUIACTHHA JJIsl KPIMJICHHS KoJieca Mpuyena.
[{anda koneca MIITHO MPUETHYETHCA J10 11€1 MJTACTUHY 3 BUKOPUCTAHHSAM OOJITIB
M10, 110 3axuilieHi BiJi MONEPEYHUX HABAHTAXKEHB CIEIIAIbBHUM (h1IKCATOPOM,
CXOXUM Ha Te€, SIK BHUKOHYEThCA KpIIJICHHS mandu Koieca A0 3aaHBOI OCi B
aBToMoOUIsIX. TpyOa 76%3 cTBOpIOE HAJIliHE 3BapHE 3'€IHAHHS 3 OCHOBHOIO TPYOOIO
Bakenst 48,3x6 1 ciyrye minaTdopMmoro NI KpirieHHs ckoOu ymopy Oydepa Ta

KpPOHIITEWHA HI>)KHBOT TOJIOBKM aMOpPTHU3aTOpa.
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76 x 3

Puc. 3.5. [To3moBxHii po3pi3 TOPCIOHHOI MiIBICKH.

OcroBa narnda, npuBapena jo Tpyou 48,3x6, 3abe3nedye mapHipHe KPITUICHHS
MO3JJ0BXHBOTO Ba)KeNsl JO paMH MpUYena 1 CIyTye MICLIIEM BCTAHOBJIEHHS BUIBHOIO
KiHIIS TopcioHa. KOHCTpyKIlig MmapHIpHOTO BYy37a, 10 3'€HY€ MO3A0BXKHIN BaXKiJb 3
pamMor0 TpHuerna, BIJAMNOBIJAE IIAPHIPHUM By3JaM, IO BUKOPUCTOBYIOTHCS IS
KPIMJIEHHS Ba)KEJIIB I1JBICKH.

Ha mandi Baxkensi BcTaHOBJIEHA TOHKOCTIHHA BTYJKA 3 KOJHOPOBOTO METay
TOBXMHOIO 46 MMm. ['yMOBI BTYNKHM, 3a)aTl MIDK TOHKOCTIHHOIO BTYJIKOIO Ta
KPOHILUTEHHOM pamu raiikoro Nel5, 3a6e3neuytoTs 4y 10B€ HEHTPYBaHHS LIApPHIPHOTO
3'€eTHaHHA Ta €(EKTUBHO MOTJIMHAIOTH JUHAMIYHI BIUTUBU BiJ TOPOKHBOTO MOKPHUTTS,
nepeiarydy iX depe3 MO3J0BXKHI Baxenl Ha pamy npuyena. JloBkuHa TOHKOCTIHHOI
BTYJIKM OOMEKY€E CTyMiHb CTUCHEHHSI TYMOBHX BTYJIOK y HIapHIpi.

laiika 15 posmemntoerbes, 1 i ONOKyBaHHA BiJl CaMOPO3KPYYyBaHHS
3MIMCHIOEThCS 3a JonoMoror Oonra 11. Ileit O6oaT crarye oOuaBI MOJIOBUHU
PO3IICTUICHOT Pi3b0OBOI TOBEPXHI Taku 15, mopymryroun KpoK pi3bOM 1 TakuMm
YUHOM 3aro0irarydu ii caMopo3KpydyBaHHIO. B oci Bakelns 3po0jeHO KBaJpaTHUM

OoTBip 13 cropoHor0 20 MM, TpHW3HAYCHUH JII BCTABJICHHS BUIBHOTO KIHIIA
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MOJAYJIBHOTO TOpCiOHAa. MOJYyJNbHUIM TOPCIOH CKIIAJAEThCA 13 UYOTHUPHOX IUIACTUH
TOBIIMHOIO 5 MM Ta mupuHoio 20 MM. [lakeT 13 HUX YOTHPHOX MIACTUH KPIMTUTHCS Ha
KPOHIITEHAX paMu 3a AOMOMOTOIO IacTUH 9 Ta 00JITIB 3 ralikamu. BiibHUN KiHElb
MaKkeTa BCTABIAETHCA Yy KBaJApaTHUM OTBIp OCI MO3JOBXKHBOTO Baxkens. He
nependayeHo KOJHOrO JOJATKOBOIO 3'€IHYBAJILHOIO €JIEMEHTa [JIsl OKPEMHX
IJJACTUH TopcioHa B makeTi. [Ipu oOepTaHHI MO3J0BXKHBOTO Ba)KENs ITiJl BIIMBOM
BEPTHKAIBHUX PEAKIiil JOpOTHM Ha KOJECO, TOPCIOH 3aKPYUy€eTHCS BITHOCHO CBOTO
3aTUCKY, CTBOPIOIOYM TAaKUM UYHUHOM MPYKHY CHIY, IO YpPIBHOBAXY€E PEAKIIIIO
JTOpord. 3TiIHO 3 po3paxyHKaMu, JJisg OajJaHCYBaHHS CWJI, IO JIIOTh Ha KOJECO
npuyena, JOCTaTHbO, 00 MaKeT IJIACTUH TOPCIOHA MaB pobouy AOBKUHY 250 mMM.
TopcioH HaAIHO 3aKpIMJIEHUH HA paMi MpUYena 1 B 0Cl O3J0BXKHBOTO BaXKEIIS, TOMY
HE MOTPIOHO IITYYHO OOMEXYBATH X1 BIIOOIO MIABICKH, HA BIAMIHY BiJ CUCTEMH 3
NpY>KMUHHUMU efleMeHTaMu. Koiu koseco mpuuena 3BHUCA€E, TO3IOBXKHIN Baxkilb
HOBEPTAETHCS JO MOYATKOBOTO IMOJIOKEHHS, 00EpTalounch Ha3ajJ BCbOTO Ha 6°, 10
BiAMOBiAa€e 15 MM BepTUKAIBLHOTO X0y Kojieca. BaxkinBo BiJI3HAYUTH, III0 TOPCIOHHA
MmiBiCKa HE MAa€ 3HAYHUX KOHCTPYKTMBHHMX BIJIMIHHOCTEH Yy TOpPIBHSIHHI 3
NPYKUHHOIO MiJABICKOIO MPHU YCTaHOBLI Oydepa oOMeXeHHsS AMHAMIYHOTO XOIy 1
aMmopTu3aropiB. TakoX TOpPCIOHHA TIJABICKA JO3BOJIMJA 3HU3UTH  BHUCOTY
HaBaHTa)XeHHs npuyena Ha 60 MM, a MPU MOMKJIMBOCTI BCTAHOBJICHHS aMOPTH3aTOPIB

MEHILIOrO PO3MIpY, BUCOTY HABAaHTAXEHHS MOXHA 3HM3UTU 1€ OuIble.

3.4 AHaJi3 MilTHOCTI NMO3/10BKHIX BaKeJIiB TOPCIOHHOT MiABiCKH

[TozmoBxkHI Bakedal y TOPCIOHHIM MiJABICII BITITPAIOTh POJIb HAMPSIMHHUX
eJIEMEHTIB, Yepe3 10 M HeOOXiHO BUTPUMYBATH HaB&HTaKeHHS, TIepenaHi Bi Koumic
npuderna. [li Baxkeni y po3poOiroBaHii TOPCIOHHINM  MIABICII  3a3HAIOTH
0aratoaCneKkTHOTO HABAaHTAXEHHS 1 MOXYTh OJHOYACHO IMiIJABATUCS 3TUHAIBLHUM
MOMEHTaM Yy BEpPTUKAJIbHIM Ta TOPH3OHTAIBHIM IIIOMIMHAX, a TaKOX KPYTHHUM
MomeHTaM. ['padiune BimOOpaKeHHs HaBaHTAXXEHb Ha TO3J0BXKHIA BaXUIb

TOPCIOHHOT M1JIBICKU BMIIIIEHO HA PUCYHKY 3.6.
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Puc. 3.6. I'padik po3noaily HaBaHTaXKEHb Ha MO30BKHIN BaXK1JIb TOPCIOHHOT

T ABICKH.

MakcuManbHH 3ruHaTBHUN MOMEHT y BEPTHUKAJIbHIHM TUIOIIMHI BIMOBIIA€
MIKOBOMY 3HAUYEHHIO, SIKE YTBOPIOETHCS TMPHU HAUOUIBIIOMY KYTI CKpPYYyBaHHS
TOpcioHa (KOJMM Baxijgb jgocsrae ynopy B Oydep OOMEXKEHHS NMHAMIKA XOIY
niaBicku). Lleit MOMEHT, BU3HAUEHUI Y ONEPEIHBOMY PO3/ILI, € KIFOUOBUM

nIapaMeTpoM 1 BKasaHuh K Mgy = 503,064Hm. I1o310BxKHIl BaXK1JIb, BATOTOBJICHUH

13 Tpyou posmipamu 48,3X6, Mae reoMETpUYHI XapaKTEPUCTHKU MEPETUHY,
oOpaxoBaHi 3rijHo 3 ¢hopmynamu 3.9 Ta 3.10.

OCbhOB1 MOMEHTH OTIOPY CEKIIii

oy 4 3
Hﬁ:(;‘) _3[1—a ] CM (3.9)

[TonspHUt MOMEHT OIOpY Mepepizy
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W :mf_i[l—afj'] en’ 10
P16 ‘

ne D - 30BHIiIHIN giameTp Tpyou, cMm; y Tpyou 48,3x6 D nopisHioe 4,83 cm;
k - xoedilieHT, piBHHMI BiJIHOIICHHIO BHYTPIIIHBOIO Aiamerpa Tpyou d

710 30BHIIIHBOTO JiaMeTpa Tpyou D; mns Tpyou 48,3%x6, y sKoi BHYTpIIIHIN

_ 3,63

= 0,75
4,83

. ) d
miametp dg;,=36,3 MM, BiTHOIICHHS f

OCpOBI MOMEHTH CTIMKOCTI JJI NEpepi3y BayKejs, BUTOTOBJIEHOIO 3 TPyOH

po3Mipom 48,3x6.

4933
m _ mr4.83
x(v) 32

(1—0‘754} = 7562 on

[TonsspHUT MOMEHT CTIHKOCTI JIJIST TAKOTO K Iepepizy BaXKes.

- 554.835 . | = 3
¢t 757 | = 24 3
IIP ——1 - (l 0.7° ] 15.124 cmM

MakcumanibHI HOpMaJIbHI HAIpY>KEHHS B TIEpepi3l MO3I0BXKHBOTO BaXKEJs

3

Tpyou 48,3x6 BiJg 3rMHAIBHOIO MOMEHTY, LI0 [I€ y BEpPTUKAIbHIN IUIONIUHI,

BHU3HA4YalOThCA 3a hopmysioro 3.11.

Cg =—==. MIIa. (3.11)

I[JISI 00YHCIICHHS HOPMAJIbHUX HAIIPpY>KCHb BUT'MHY B HCpCTI/IHi ITO3JOB>KHBOT'O
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BaXXeEJsd, I10 Hi,ZIIIaCTBCSI BIINIMBY 3Ir'MHAJIbHOI'O MOMCHTY Y FOpHSOHTaHBHiﬁ HJ'IOH_II/IHi,
HOTpi6HO BCTAHOBUTH MAKCHUMAJBbHEC 3HAYCHHI nonepequ'l' cuiad. MakcumanbHa
IIOIICpCUYHAa CHJIa BHHHKAE Hi,ZI yac OIYHOIro 3HOCY ITIOBHICTIO HAaBaHTAXCHOTO

npudena. BigmoBigHe 3HAYCHHS I11€1 CHIIM MOXXHA PO3paxyBaTH, BUKOPHCTOBYIOUU

dbopmymy 3.12.

max =R¥ xg. H. (3.12)

p2d .
IS R P BaHTa’X Ha KOJICCO ITOBHICTIO 3aBAHTAKCHOT'O IIPUYCIIA, Y HBIOTOHaX;

Bi/ITOBIJIHO JI0 TAHUX,, 1151 BennunHa ckinanae RP = 2256,3 H;
¢ - KOeQIUIEHT TEPTA MK IIMHAMM 1 TOPOKHIM MOKPUTTIM; IS

achaabToO0ETOHHUX MOKPUTTIB ( cTaHOBUTH 0,6.
Ymax =2256,3x0,6 = 1353,78 H.

MakcumannHe 3yCWJJId4 MOMCHTY, IO IPHUKIAJAETBCA 0 II03J0BKHLOI'O

BaXKEJISI B TOPU3OHTAIBHIN TJIOMIMHI, MOKHA OOYUCIUTH, BUKOPUCTOBYIOUU (POPMYITY

3.13.

MP-Y xL.Hu (3.13)

uze max

ne L - moBKHMHA 03JI0BKHLOI0 BaXKeJIsl, M; BCTaHOBJIEHA JoBxkuHa L = 155 MM

=0,155 m;

M?°P =1353,78x0,155 = 209,836 H.

MakcuManbHi HOPMAaTHBHI HANpPY>KEHHS B CIYEHHI MO3J0BKHBOTO BaXKels,

BUTOTOBJICHOTO 3 TpyOu po3mipom 48,3x6, 1110 BUHUKAIOTh BHACTIIOK 3TMHAJIBHOTO
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MOMEHTY y TOPU3OHTAJIbHIH TUIOIIMHI, 00PaX0oBYIOThCS 3T1IHO 3 hopmyioro 3.14.

ﬂ{:ap
__us2
crmp = Wl- . MITa.
- (3.14)
_ 209834 _ o o4,
CTJOP —W T ok g 48 I\_[Hﬂ.

CymapHi HOpMaJIbHI HAlPY>KEHHS 3THHY, 10 BUHUKAIOTh Y Mepepisi
MO3JJOBXHBOTO BaXKeJs, PO3PaxoBYIOThCA 3a Qopmynoro 3.15. V miid dopmymi
BPaXOBYIOThCS 3THHAIIBHI MOMEHTH, K1 JII0Th Y BEPTUKAIbHIN Ta TOPU30HTAIbHIM
IJIOIIMHAX, @ TAKOXK 1XH1M KOMOIHOBaHUI BIUIMB Ha MaTepiall Baxkess. Takui miaxis
JT03BOJISIE BU3HAYUTH KPUTHUYHI 30HU TEpepi3y, 3a0e3Meuytourd TOYHICTh aHali3y

MIIIHOCTI Ta IOBrOBIYHOCTI KOHCTPYKIII M1/l Yac eKCIUIyaTallii B peajJbHUX YMOBax.

g 2
oc=_|c-+0° .
é 20p

(3.15)

o =+/66.522 +27.7482 =72 MITa.

JloTuuHi HampyXeHHS BiJ J1i KPYTHOTO MOMEHTY Ha TMO3JIOBXKHINA BaXKiJb
TOPCIOHHO1 MIABICKM BH3HadaroTbeca 3a (opmynoro 3.16. YV miii  gopmym
BPaxXOBYEThCSA PO3MOJILI HAMpPYKEHb MO Mepepidy TpyOM Ta BIUIMB T'€OMETPUUYHUX
XapaKTEPUCTHK Ba)Kelsl, TAKMX K 30BHINIHINA 1 BHYTpImHINA miametpu TpyOu. lle
J03BOJISIE TOYHO OLIIHUTH HANPYXEHHS, K1 BUHUKAIOTh y MaTepiaii, Ta BUSHAUUTH,

YU BIJAMOBIA€ KOHCTPYKIIisI BUMOTAaM MIITHOCTI ¥ HAJIWHOCTI B YMOBAaxX €KCIUTyaTarlii.

M,
T=T MIla (3.16)
2
Mp -  KpyTHHH  MOMEHT, IO  YTBOPIOETbCA  y  HEPETHHAX
M03/I0B)KHBOTO BayKEJsl, BUMIpIOBaHU y HbIOTOH-MeTpax (Hwm); 17(0 40 MOXKHA

O0YHCIIUTH BUKOPUCTOBYIOUH popmyiy 3.17.
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M =R? xe, Hm. (3.17)
Kp

7€ e - 3MIIIEHHS MO3/J0BXHBOI OCl MO3J0BXKHBOTO BaKENsl BiJ OCi CUMETpil

KOJICCa, M, 3Fi,Z[HO 3 BUKOHAHHUM CKJIaAdJIbHUM KPCCICHHAM TOpCiOHHOT HiI[BiCKI/I c=

0,093 Mm;

ExBiBaseHTHI HANPY>KEHHS, III0 BPaxOBYIOTh yC1 THUIM HABAaHTAKEHb, SIKI JIIIOThH
Ha TMO3JI0BXKHIA BaXlb, pPO3pPaxoBYIOTbCS 3a jgonomororo Gopmymu 18. YV mii
dbopMyIli BpaxOBYIOThCSl SIK HOPMaJibHI HANpYKEHHS BiJl 3TMHAIIBHUX MOMEHTIB Yy
BEPTUKAJIbHIM Ta TOPU3OHTAIBHIN IJIOMIMHAX, TaK 1 JOTUYHI HAMNpYKEHHS, IO
BUHUKAIOTh IiJ JI€0 KPYTHOTO MOMEHTY. Takui MmiAXiJl J03BOJISIE OI[IHUTH
CyMapHUW BIUIMB YCIX HaBaHTaXEHb, 3a0€3MeUyl0Yd TOYHICTh PO3PAXYHKIB 1

HaJIIHHICTh KOHCTPYKIIIi.

O ysg =\ G2 +0.75x7% . MITa
(3.18)

G oe =\ 722 +0.75x13.92 =73 MITa.

Po3paxoBaHi eKBIBaJICHTHI HAIPY>KEHHS 3aJIUIIAIOTHCS B MEXKaX JTOMYCTUMOTO
piBHS IIsi cTajdl Mapku 31C, siKa BUKOPHUCTOBYETHCS IS BHUTOTOBJICHHS TpPyoOH
po3Mipom 48,3x6, 13 rpannyHuM 3HaYeHHsAM y 160 MIla. Ie cBiguuth npo Te, 110
MIIHICTh KOHCTPYKIII TO3JOBXHBOTO Ba)XeJIsl TOPCIOHHOI MIJABICKH TIOBHICTIO
3aJI0BOJICHA Ta JI03BOJIsIE€ 3a0€3MeUnTH ii HalliiHy poOOTY B YMOBax eKCIUTyaTal[liHuX
HaBaHTaXeHb. [IpoBeneH1 po3paxyHKH MIATBEPIKYIOTh, 1110 BUKOPUCTAHUI MaTepial
1 TeOMETPUYHI HapaMeTpu Baxensd €(PEKTUBHO CIPABIAIOTHCS 3 yCiMa AIIOYUMHU

HaBaHTAXEHHSIMHU, 30epiraroun JOCTATHINA 3amac MIIIHOCTI.
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BucHOBKHM 10 TPETHOr0 Po3aiy

1. IIpoBenmeHo po3paxyHOK HaBaHTA)XCHb Ha BICh MpUYENa y PI3HUX CTaHAX
(cTIOpsHKEHUI/TIOBHICTIO 3aBAaHTAKEHUN ).

2. Bu3HayeHO mOYaTKOBY T€OMETPIIO Ta MapaMeTpu pyxy KoJieca, aMILITYILy
X0y, )KOPCTKICTB TiBICKH.

3. Po3pobiieHO MpOEKT MOAYIBLHOTO TOpcioHy (4 mactuHu 5%20 M,
noBxuHa 250 MM).

4. BUKOHaHO pO3paxyHOK JOIYCTUMHUX HANIPYXEHb 1 KPYTHUX JAedopmarlliil.

5. IlpoektoBana minBicka 3a0e3Medyye OJIHAKOBI aMIUTITyAM XOJy KOJIC Ta
HE3aJIe)KHY poOOTY KOKHOTO KOJIeca.

6. MimHicHMIM aHami3 Bakens IOKas3aB, IO CKBIBAJICHTHI HAIpPY)KCHHS HE
nepeBuInytoTh 160 MIIa nms crami 3mic, 3amac MIIHOCTI TIOCTATHIM.

7. JoBeneHo, 110 MOJEpPHI30BaHA TOPCIOHHA IIIJIBICKA € KOHCTPYKTHMBHO

HAJIWHOIO, TPaBWJIBHO PO3pPAaXxOBaHOI Ta 3a0e3rnedye TOKpAIIeHHS XOJ0BUX

BJIACTUBOCTEH IMpUYEMna.
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4 HAYKOBO-JIOCJITHUMN PO3/ILT

4.1 MoaeloBaHHS POOOTH CUCTEMH «ABTOMOOLIb—IIPUYiI)

[Ipommec MopmenrOoBaHHS TIPYHTYEThCS Ha TPOBEICHHI EKCICPUMEHTIB 13
3aCTOCYBaHHSAM  BIPTyaJbHOI  OOYMCIIIOBAJIBHOI ~ MOJENi, SKa  BiJoOpaxae
XapaKTePUCTHKU PEaJbHOTO0 TPAHCHOPTHOTO 3aco0y. OCHOBHMM 3aBIaHHIM €
YIOCKOHAJICHHS TEXHIYHHMX MapameTpiB I1Ie O MOYaTKy MacoBOro BUpoOHHITBA. Ha
ChOTOJHI MOJICTIOBAaHHS € BHU3HAHUM 1HCTPYMEHTOM HAyKOBUX JIOCHIIKEHb 1
HEB1JI’€EMHOIO YACTUHOIO 0araTh0X 1HKEHEPHUX PO3POOOK.

[Tonpu Te, M0 e€KCIEpUMEHTH, MPOBEAEHI B YMOBax peajbHOI €KCILTyaTalli,
JI03BOJISIIOTh  OTPUMATH BHCOKOTOYHI PE3YyJlbTaTH, iX pe3yNbTaTd HE 3aBXKAH
aJIeKBaTHO  BIJOOpaxaloTb BC1  aCMEKTH  JIOBTOTPUBAIMX  pPEAbHUX  YMOB
excruryatamii. lLle mnoB’s3aHO 3 HHU3KOIO OOMEXKEHb, SKI YHEMOXKJIUBIIOIOThH
MOBHOIIIHHY ~ KCTPAloJISIIiI0 OTPUMAaHUX JaHuX. Yepe3 1ie¢ BUKOPHCTAHHSA
KOMIT IOTEPHUX MOJeNIeld cTa€ HEOOXIHUM IS OTPUMAHHS CHUCTEMaTHU30BaHUX 1
CTPYKTYpPOBAHHX BHUCHOBKIB. ¥ paMKaxX TakoToO MigXOAy MOJEITIOBAaHHS 0a3yeThCsl Ha
3aCTOCYBaHHI 17]€ali30BaHOl MaTeMaTHU4HOI MOJIENll TPaHCIOPTHOro 3acoly, sKa
JTO3BOJISIE TOCIIIKYBATH HOTO TIOBEAIHKY 32 PI3HUX YMOB. [16]

Y pamkax UpOTO JOCHIDKEHHS [UIsl PO3paxyHKIB BHUKOPHCTOBYBAJIOCS
nporpamue 3a0e3neueHHs Simpack, sike € 6araToQyHKIIIOHAIBHOIO TUIAT(HOPMOTO JIs
noOyZ0BH BIpTyalbHUX MOJENEN TPaHCHOPTHHX 3aco0iB 1 ix komOiHamii. Simpack
JIO3BOJIIE BPAaXOBYBATH HEJIHIMHI XapaKTEpUCTUKU cucteMm. Po3poOiieHa mojenb
OararotinbHOi cuctremu (MBS) nis aBTOMOOINS 3 TPUYENIOM CKIIAAETHCA 3
YKOPCTKUX €JIEMEHTIB, SIK1 3’€IHaH1 M CO00I0 CHJIOBUMH KOMMOHEHTaMu. J[o Takux
KOMITOHEHTIB HaJeXaTh BUTI NPYXKUHU, TIAPaBIIUYHI aMOPTU3ATOPH, TOPCIOHHI
CTPWKHI, €JIEMEHTH TIABICKH KOJIIC TOIIIO.

Kpim Toro, mporpamue 3abe3neueHHs Simpack 3a0esnedye crerianizoBaHi
MOy JJIs MOJEJIOBAHHS B3a€MOJIi MK HIMHAMHU Ta JAOPOXKHIM MOKPHUTTAM, IO
3HAQYHO MIABHUIIYE TOYHICTh OTPUMAHUX pE3YJbTATIB MPU aHaATI31 JUHAMIYHUX

XapaKTEPUCTUK TPAHCIIOPTHOTO 3aCO0Y.
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4.2 AHaji3 ynpapJliHHS aBTOMOOLIEM 3 NpHYENoM 3 ypaxXyBaHHSM

pi3Hl/IX MOJIOKEHDb BAHTAKY

HenpaBunbHuii po3nojil BaHTaXy Ha ImiaT@opmi MpUdYena € OJHIEI 3
OCHOBHHMX TMPHUYHH JOPOKHBO-TPAHCIIOPTHUX TMPUTOJ, IO BUHUKAIOTH I dac
eKCIUTyaTallli TpaHCIOPTHUX 3aco0iB. HalOiabpIn XapakTepHUMH Il CUTYallli € JJIs
JITKOBUX aBTOMOOWIIB, OCHAIIEHWX OJHOOCKOBUMH Tpuuenamu. J[ms Takux
MPUYEIIB BOIT MOBUHHI JOTPUMYBATUCh BUMOT 100 ONTUMAIbHOTO HABAHTAKEHHS
Ha 3YIMHUA TPUCTPIH, M0 PETIAMEHTYETHCS HOPMaMHU JTIOPOKHLOTO 3aKOHOJIaBCTBA.
OpHak yacTo BOJii HE MOKYTh TOYHO OI[IHUTH 1€ HABAHTAKCHHS, 10 TPU3BOAUTH J0
HaJMIpHOTO a00 HEJOCTATHHOTO BEPTUKAIBLHOTO TUCKY Ha 3UIMHUMA MPUCTPI. [6]

[lepeBaHTa)XE€HHS 3YIMTHOTO TPHUCTPOIO CTBOPIOE 3HAYHUN THCK Ha CHCTEMY
MIJBICKM 3aHBOI OCl aBTOMOOLIS, IO MOXE CIPUYMHUTU ii momkomkeHHs. Ille
OUIBII cepilo3HOI0 € TpolsemMa, KOJM ILEHTP Mac BaHTaXy abo0 BChOTO IpHUYera
3HAXOJMTHCH 103aqy OCl mpuUerna. Y TakuX BUIAIKaxX, 3aJIE)KHO BiJ Bard mpuderna,
BUHUKAE HeOe3NeyHui aucOaianc HaBaHTaXeHHsS. lle mpu3BOAUTH M0 3MEHIIEHHS
HAaBaHTAXXEHHS Ha 3a/IHIO0 BICh aBTOMOO1JISI, 1110 HETATUBHO BIUIMBAE HAa KEPOBAHICTH
TpaHcnopTHOTO 3acoOy. IlomiOHa cuTyallis HEpIIKO CTa€ MPUUYMHOKO CEPHUO3HUX
JIOPOKHIX aBapiif, 0COOIMBO B yMOBaX PyXy IO KPUBOJIHIMHUX JUISHKAX JIOPOTH,
HEPIBHOCTSAX YW NIPU BUKOHAHHI PI3KMX MaHEBPIB [4].

Y mpomy HOCHIIKEHHI MPOBEACHO aHall3 JWHAMIYHOI IMOBEIIHKH CHUCTEMHU
aBTOMOOUTb—MIPHUYIN Yy PI3HUX YyMOBaX, BHKOPHUCTOBYIOUM CHUMYJISILINAHI MOJEN,
po3po0bJIeH1 y mporpaMHoMy 3abe3nedeHHi Simpack.

[Ipu BUBYEHHI TMHAMIYHUX XapaKTEPUCTUK TPAHCIOPTHUX 3aCO0IB OIIHIOIOTH
HU3KY TapaMmeTpiB. OJHUM 13 KJIFOYOBUX TOKAa3HUKIB € CUTHAJIM MNPUCKOPEHHS B
PI3HUX TOYKaX aBTOMOOLISA, MO JO3BOJISIOTH OIIHUTH KOMQOPTHICTH i3au. [HIITNM
BOXJIMBUM TIOKa3HUKOM € CHJIM, IO BIUIMBAIOTh Ha Oe€3meky pyxy. Y ITaHOMY
JOCHTIDKEHH] aHaji3 TMPUCKOPEHbh HE OYB OCHOBHUM, OCKUIBKM BOHHM HE €
Oe3mocepelHbO TOB’A3aHUMHU 3 O€3MEKOI0 pPyXy UM CTIMKICTIO aBTOMOOUIBHO-
npudinHoi koMOiHaiii. OCHOBHY yBary Oyj0o 30CEpeIKeHO Ha BHUBYEHH1 CHJI, SIK1

IIOTH Ha KOJIeca.
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Oco6mmBO TOCHIIKYBANMKUCS OOKOBI CHIJIM, 1[0 BUHUKAIOTh MK ITMHAMH
npuderna i JOpokKHIM MOKpUTTAM. [[s1 aHamizy obupanocst 0lHE KOJIECO - Y IbOMY
BUIAJIKY JIIBE.

Orminka TpaHWYHUX 3HA4YCHh OOKOBHX CHJI € Ba)XJIMBUM aCIEKTOM
nociKeHHs. [ paHnyHe 3HaUYeHHS 0OKOBOT CHJIM BU3HAYAJIOCS SIK HYJIBOBE, OCKUTBKU
I[€ CBIAYMTH MPO IMOYATOK KOB3aHHS KoJieca MO JOPOXKHIA MOBEpPXHI, L0 MOXKE
IPU3BECTH 10 aBapiiiHOi cuTyamii. [HII KpuTepii rpaHUYHUX 3HAYEHb JJI1 OOKOBHX
CWJI Y IIbOMY JIOCIIIJIPKEHH1 HE PO3TJIISIaTCS.

JIns BUKOHaHHSI MOJIC/IIOBaHHSI Oyia oOpaHa JOpPOXKHS MOJIEIb, B3siTa 3 0a3u
JaHUX TporpaMHoro 3abesneueHHs Simpack. Y monens Oynu iHterpoBani CAD-
KOMITOHEHTH (CTBOpPEHI 3a JOMOMOTOI0 CHCTEM aBTOMAaTHU30BAaHOTO IMPOEKTYBAaHHS),
Kl TPEACTABISIIOTh OKPEMI €JIEMEHTH JIETKOBOIO aBTOMOOLIS Ta OJHOOCHOBOIO
npudena. J[o TakMx KOMIIOHEHTIB HaliekaTh Ky30B aBTOMOOLIS, KoJjieca, pama
mpuYena Ta 1HIl CKJIaI0Bi.

VY pamMkax CTBOpeHHsST MoOJeiai OyJd BH3HAUEHI KIIOYOBI MEXaHIYHI Ta
KIHEMaTH4HI 3B SI3KW MK HACTYITHUMH YaCTUHAMU:

34IHUM BY3JIOM IIpUYena Ta Horo pamoro; Ky30BOM aBTOMOOLIS Ta
eJIEMEHTaMH M1JIBICKH; MIJIBICKOIO Ta KOJIECAMHU,

KOJIECAMU Ta JJOPOKHBOIO MTOBEPXHEIO.

Ha puc. 4.1 npeacraBieHo CTBOPEHY 0aratoTiibHy MOJIEIh KOMOTHAITIT

aBTOMOOUTb—TIPUYITI.

Puc. 4.1. Cxema KoH(pirypaiiii TpaHCIIOPTHOTO 3aCO0Y 3 IPUILIETIOM.

Ha pucynky 4.2 1eMOHCTPYIOThCS BUOpaHi rabapuTH KOMILJIEKCY aBTOMOOLIb-
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MIPUYII, TOJI SIK KJIFOYOBI XapaKTEPUCTUKH TATaya mpeacTaBiieHi y Taomuii 4.1.

2515 mm : 1660mm . -

F 3
b &

A

Puc. 4.2. BumiproBaHHsI KOHCTPYKIIIi aBTO 3 MPHUIICTIOM.

Tabnuus 4.1. [TapameTpu OyKCHPYIOYOTO TPAHCIIOPTHOTO 3ac00y.

[Tapametp 3HaueHHs (MM)
JloBxuHa 4,397
Bucota 1,473
[upuna 1,735
Komicha 6aza 2,915

Koncrpykuis npudeny mae 1oBxuny 1,300 mm 1 mmupuny 1,000 mwm. ITig gac
JOCIIIJKEHHSI ~ aHaJI3yBajlUCAd  PI3HOMAHITHI  CIEHapii KepyBaHHS, 30Kpema
3a(hiKCOBAHO 3HAYCHHS 3arajbHUX BEPTUKAIBHUX 1 O0KOBUX cuil. OKpeMO BUBYAIACS
MOBEIHKAa TPAHCHIOPTHOTO 3ac00y Ha KPUBOJIHIMHUX AUISHKAaX, KOJU Ha MHpUYII
3aBaHTaxeHo 220 kr BaHTtaxy. [IIBUIKICTh pyXy CKJIaly CTaHOBHWJIA 55 KM/TOJI, TIpH
bOMY BaHTaXX MII OyTH PO3MILIEHUI Ha MepeHiN, 3aIHId YacTUHI npuyena adbo 3a
HUM. [1]

JlochmipkeHHsT TaKOX  OIHWJIO MaKCHUMaJlbHy IIBHJAKICTH O€3MeYHOro
MPOXOJIPKEHHS KPUBUX aBTOMOOLUIEM 3 ipuuenoM. [{opoxkHiit mpodisib, cTBOpEHUH Ha
OCHOB1 JIOCBIJly HAyKOBIIIB, HE BIJITBOPIOBAB JKOJHY pEaJbHYy JOpory 1 OyB
CIPOCKTOBAaHUM Tak, II0 MII MOPYIIUTH CTAOUIbHICTh PYXy HaBITh B 11€aJbHHUX
ymoBax. Ilpodine goporu, mnpeacTaBieHUd HA TOPU3OHTAJIBHIN  ILUIOIIMHI,
UTIOCTpY€EThCS Ha pucyHkax 4.3 ta 4.4, ne moka3aHO KPUBU3HM HA BIIMOBIIHUX
ninsHKax. BukopucranHs nporpamu  Simpack s BimoOpakeHHsS — Tpacu
JNEMOHCTPYEThCST Ha pUCYHKY 4.5. IIpodine MoaenboBaHOI HOPOrM MICTHTH MHPsMI

ninsHKA 10BXKUHOIO 20 M 1 10 M, mpaBwuii moBopoT 3 paaiycom 30 M, JTiBUI TOBOPOT 3
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paaiycom 20 M, a B KiHIIl MOCJIJOBHICTh 3 JIIBOTO Ta MPABOTO MOBOPOTIB 1Mo 20 M

KOXEH. pUCYHOK 4.3 TIOKa3ye BUJ 3HU3Y Ha LIeH JOPOKHIN TPOodib.

Kit0u0BUM KOMITOHEHTOM OOYHMCIIOBAILHUX CUMYJISILINA PYyXy TPAHCIIOPTHOTO

3ac00y, a TaK0XK KOMILUIEKCY aBTOMOOUIb-TIPUYETI, € MOJIECTIOBAHHS B3a€MO/IIT ITUHU 3

JTOPOKHIM MOKPUTTAM. J[71s1 aHami3y MOCTYMHI YMCICHHI MOJENT ITi€l B3aeMOJl, sKi

TAKOXX IHTErpoBaHi B TporpamHe 3abe3medyeHHs Simpack. VY nposeacHOMY

JOCHIJKEHHI 3aCTOCOBaHO MoJieNb B3aemoii [laiierka, mapameTpu SKOi HajJalTOBaHi

yepe3 TeKCTOBUH (pailnt y crieniaibHOMY BiKHI KOH(Iryparii.

Cxema 3Bepxy (x-y)
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Puc. 4. 3. CtpykTypa Tpacu 300pakeHa y miommuHi XY.

Lo
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Puc. 4.4. Paniyc BUrnHy po3po01eHO01 TOPOKHBOT AUISHKH.

200
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Puc. 4.5. Jlopora a1 BunipoOyBaHb y rmporpami Simpack.

Mopnenb B3aeMoii MIMHA-I0pOTra, 1110 OyJia BU3HAYEHA, OXOIUIIOE TaKl acleKTH,
SK PO3MIpHU IIWH, BEpTUKaJIbHA Ta Ol1YHA KOPCTKICTh IIUH, KOSIIEHTH AeMII(DIHTY,
KoedilieHTH aAre3ii JOPOKHBOI MOBEPXHI TOIIO. Y MOJAENI TPAHCIIOPTHOTO CKIIATy
aBTOMOOUTb-TIPUYETT BUKOPUCTOBYBAIKMCS TPU BIAMIHHI MOJENI IIMHA-J0pOTa: IS
MepeIHIX KOJIC aBTOMOOLUIS, 3aHIX KOJIC aBTOMOOUIS Ta Koyic mpuueny. Mopenb
IIMH TPUYEITy PI3KO KOHTpAcTyBasia 3 MOJEISIMHU IIUH aBTOMOOUIS, TOJ SIK MOJENI
IIMH TepeAHiX Ta 3aJHIX KOJIC BIJIPI3HSUIMCH JHUIIE HE3HAYHUMHU BIJIMIHHOCTSMH B
MOKAa3HUKAX JKOPCTKOCTI Ta KoedilieHTax aemMndiHry, Mo 00yMOBIEHO PI3HUIICIO

B TUCKY MOBITps B mmHax. KoedimieHT TepTs 115 BCiX MojeNel MMrHa-10pora
OyJi0 BcTaHOBJIEHO Ha piBHI 0.75.

Po3rainryBaHHs LIGHTPY Baru BaHTa)Ky B MEpE/IHIN YacTUHI npuyena. B mpuuen
Oyno 3aBaHTaxxeHO BaHTax wmacoro 220 xr. IlopoxHs maca camoro mnpuyena
nopiBHtoe 180 kr, a Bara pa3zoMm i3 BaHTaxeM ckianae 400 kr. IIBugkicts pyxy
KOMITJIEKCY aBTOMOOUIb Ta mpudyin Oyna 3adikcoBaHa Ha TMO3HA4Il 55 KM/TO.
Bantaxx posmimeHo Ha mnepeaHrOMYy KiHIi npuuena. [IpoBeaeHo  anami3
MOPIBHSUIBHOTO  XapakTepy MIACHOI poOOTHM KOMOiHAIli aBTOMOOUIL—IIPUYIN Y
HATypaJbHUX YMOBax 3 pe3ysbTaTaMH, OTPUMaHUMHU 3a JgornoMoror moxeni MBS,
[0 BUKOPUCTOBYBAiacs y IbOMY JOCIIJKEHHI, 3T1JTHO 3 JaHUMH, IPEACTaBICHUMHU

Ha pucyHKax 4.6 ta 4.7.

Puc. 4.6. 306paxeHHs peanbHOT KOH(ITypallii aBTOMOOLIIS 3 IPUUETIOM, Y
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SAKOMY BaHTaXX pO3TalIOBAHO CIICPCIY.

Puc. 4.7. Cumymnsinis 3a gonomororo MBS mi1st aBToM061Is1 3 Iprdeniom, Jie

BaHTaXX 3HAXOAUTHCA y MEePEIHINA YaCTHHI.

VY 11bOMY KOHTEKCTI, AJi1 BU3HAYEHHS 171€aJIbHOTO MICLSL PO3MIIICHHS BAaHTaXy
B IpHUYEII, CHepiry NOTPIOHO BCTAHOBUTH MAaKCHUMAallbHE HABAHTAKEHHS, SIKE MOXE
BUTPUMATU KyJsl TpPEWIEpHOro 34erieHHs aBTomMoOuIs. [lns BuOpanoi Mmopeni
aBTOMOOLISI BCTAHOBJICHO, 1110 MAKCUMAaJIbHE BEPTHKAIbHE HABAHTAXKEHHSI CTAHOBUTH
75 xr, M0 B CUJIOBOMY BHpa3l aopiBHIe 735,75 H, 3 ypaxyBaHHAM NpPUCKOPEHHS
rpasitarii g = 9,81 m/c?. KOHCTpYKTUBHO IIEHTP Barv mnpuyena 3HaxoAuThes Ha 115
MM Tniepen Biccto (y HampsMKy pyxy). BpaxoBytouum rabaputu mnpuyena Ta
aBTOMOOUTBb-TIpHYin (3rimHo puc. 4.2), A8 HAIIOro BHIAAKy 3 BaHTaxkem 220 Kr
MaKCUMaJIbHO MOYJIMBA B1ICTaHb JJisl PO3TAllyBaHHS LEHTPY Baru cTaHoBUTH 471,82
MM Tepe]l OCCl0 Mpuyena. BHyTpiliHIi TpocTip Ky30Ba NpUYerna 1 po3Mipyd BaHTaXKy
JI03BOJISIFOTH PO3MICTUTH BaHTaX TAKUM YMHOM, 11100 LIEHTP Barv npuyena 3HaxoauBCs
Ha 400 mMm mepen Biccro. Ile mpencraBmeno Ha puc. 4.6 Ta 4.7. Takum YHHOM,
NEPEBUIICHHS JIOMyCTUMOTO HAaBAaHTAKEHHS HAa KyJsl 3YEIJICHHS, 110 CTaHOBUTH
735,75 H, ne BinOyBaeTbcs. PesynbraTu aHamizy BEpPTHKAIBHHUX CHJI Ha KOJeci 3
aiBoro OoKy mpuuena (MpeAcTaBiieHl Ha puc.4.8) MOKa3yroTh, 10 aBTOMOOUIb 3
MPUYETIOM 3MIT 0e3MeYHO mMpoixaTh MmoBOpoT. KpiM TOro, BCTAHOBJIEHO, IO
MakcuMmaibHa Oe3nevyHa MIBUAKICTh JUIsl J1aHOi KOH@irypaiii Ha IbOMY IMOBOPOTI
ctaHoBUTh 60,5 km/roa. IIBuakicte 61 KM/Tog MpU3BOAUTH O BTPATH KOHTAKTY
KoJieca 3 JIOpOroro Ta 3aHocy. [lopiBHSHHS BEPTHUKAIBHUX CHJI Ha KOJIeCi mpuyena

P JBOX PI3HUX IIBUIKOCTSIX HaBeAEHO Ha puc. 4.9.
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BepTukanbHa cuna Koneca, nise Koneco (npuyin)

Cwuna, F [kH]
N

0 2 4 6 8 10 12 14
Yac, t[c]
Puc. 4.8. Jliarpama cymapHOi BEpTUKAIBHOI CHIJIM Ha KOJIECO MpUYETIa.

55 kmiron Yac 05.45 ¢ 60.5 km/ron Yac 05.45 ¢

Monepayra cima Koneca, nine xors [npet<in| Nanepe: 5 c
coepauka chna K a.n e E ! IRPEUHD CHNG KONDCS, NS neco (npesin)

F N

[e

Puc. 4.9. Anani3 pi3HuIll y moBeIiHIII TPH MBHAKOCTIX 55 km/rox 1 60,5
KM/TOJI. (JIJ1s1 JTIBOTO KOJIeca), 3 BAHTA)KEM PO3TAIIOBAHUM Y TIEPEIHIN YacTHHI

rpuyerna.

Po3MileHHs IEHTPY Baru BaHTaXy y 3aJH1i YacTUHI Tpeiiepa. Y KOHTEKCTI
aHaJI3y XapaKTEPUCTUK KEPOBAHOCTI KOMOIHAIIIT aBTOMOOLIL-TpEisiep, 1€ BaHTaXK
pO3MIIlIEHO B 3aJHIN 4YacTWHI, oOpaHMii BaHTaX MaB 3aranbHy Mmacy 220 kr, a
MIBUJIKICTh PyXY 3aJIMIIIIIACS CTAJOI0 Ha piBHI 55 km/roa. JlochiakeHHs MTPOBOIMIOCS
Ha TIH K€ I0po3i Ta 3 TUMH XK pajaiycamu noBopoTiB. Pucynku 4.10 ta 4.11
JIEMOHCTPYIOTH MOPIBHSHHS MK PEATHhHOI0 KOMOIHAITIEI0 aBTOMOOUTB-TpErep 1

Mozero MBS 3 BanTaxeM, 1110 3HaXOAUTHCS y 3aIHIM YaCTHUHI.

51



Puc. 4.10. ApTeHTHYHA KOMOIHAIIiS aBTOMOO1TIB-TPEHIEp 3 BaHTAXKEM Y 33 THIM

YaCTHHI.

Puc. 4.11. Moaens MBS aBTOMOO1Ib-TpeisIep 3 BAHTAXKEM Y 3a/IHII YaCTUHI.

Ha migcraBi aHamizy mapaMeTpiB BCTAHOBJICHO, IO KOMOIHAIlisS 3JaTHA
0e3MeyHO TPOXOIUTH IOBOPOTH. Tpeiiep 3a3HaBaB MOMIPHUX TOPH3OHTAIBHHUX
KOJIMBaHb; TMPOTE, MICJIS BUXOAY 3 MOBOPOTY cTabumizalis pyxy KomoOiHaiii Oyna
JocsTHyTa. B3aemoiis 3arajibHOi BEPTUKAJIBHOI CHIIM MDK KOJIECOM Tpeusepa Ta
JOPOKHIM OKPUTTSIM MpecTaBleHa Ha puc. 4.12.

Ile curyamis TiepeBe3eHHS BEIMKOraOApUTHUX BaHTAXIB, KOJIU BOIIH
BUKOPUCTOBYE TPHUYIN JJII TPAHCIOPTYBAHHA JOBIMX OO'€KTIB, HaINpUKIA],
JepeB'ssHuX OpyciB, METaJICBUX JIMCTIB YW CTPWIXKHIB Ta IHIIUX aHAJOTIYHUX
MatepiamiB. Y Takomy pasi IIEHTp Baru WX BaHTAXIB 3a3BUYAi 3HAXOJUTHCS 11032
MeXaMH TIpuyena, sk 1e moka3aHo Ha pucyHky 4.13. Ha pucynky 4.14 npeacrtaBiieHO
0araToTiIOBY  MOJeNIb  KOMOIHalii aBTOMOOUIb-TIPUYIN 13  BaHTaXXeM, IO

pO3TaIHOBaHI/Iﬁ Imo3a MCXXaMH IIPHUYICIIA.
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BepTHkareMa cHm Koneca, nine xoneco [(npwwin)
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Puc. 4.12. [liarpama 3arajapHOi BEpTUKAJILHOI CHJIU KOJIeca Tpeiiepa 3

BaHTa)KEM, 1110 3HAXOAUTHCS Y 3aJIHIM YaCTHHI.

Puc. 4.13. ABTeHTHYHA KOMOIHAIlII aBTOMOOUIH-TIPUYIT 13 IIEHTPOM Baru

BaHTaXy, 010 pOSTaHIOBaHI/Iﬁ 3a MCXKaMHU IIprUYcIIa.

Puc. 4.14. Monens MBS kom0iHarii aBTOMOOIIb-TIPHYIIT 3 IIEHTPOM Baru

BAaHTaXYy, 110 PO3TAILIOBAHUI 32 MEKaMHU MpUYerna.

[TapameTpu BaHTaXy Ta BXIHI JaHl JJISI CUMYJAIIT  3aJUIIAIOTHCS
HE3MIHHHMMHU: 3arajibHa Bara (CyMa Bard CIOPSAIKEHOIO Ta BaHTaxy) CTaHOBUTH 220
KI, a MBHUAKICTh PyXy BCTAaHOBJICHa Ha piBHI 55 km/ron. LleHTp Barm BaHTaxy 3a

MEXaMH TpUYeria MO3HaYeHO YOPHO-KOBTOIO Kysero (puc. 4.14). byno nepesipeHo
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MPOXO/KEHHS KOMOIHAIlli aBTOMOOLIL-TIPUYINT TUM CaMUM MaplHIpyToM, IO ¥ y
nornepeanix Bunaakax. KomOinaris He 3MOriia yCHinrHo mpoixaTu moBopoTH. I1ix yac
MIPOXOJIPKEHHS TEPILIOro MOBOPOTY CTAaBCS 3aHOC, 1 KOMOIHAIll BUixaja 3 JOpPOTH
(puc. 4.15). Ha pucynky 4.15 npeacraBneHo rpadik 3arajibHOi BEPTUKAIBHOI CHITU HA
JIBOMY KoJieci mpu4erny. SIk BUIHO, BepTUKaJIbHa CHJIa KOJIECa y YaCOBOMY MPOMIXKKY
6.5-8 cekyHJI NOpIBHIOE HYJIO, IO CBIAYMTH IMPO BIJCYTHICTh OIYHOI CHJIM, IIIO
npu3BOAUTH A0 3'i3ay mpudena Ha Oik. Ha pucynky 4.16 mokazano rpadix 6iuHOi
CWJIM JIIBOTO 3aJIHBOTO KOJIECa aBTOMOOLIS, L0 JAEMOHCTPYE KOJMBAHHS 3aHBOL
YaCTMHM AaBTOMOOUIS HABKOJO CEpeAHbOrO0 3HAueHHA. Lle cBiguuTh Mpo
HEKOHTPOJHOBAHUM pPYyX 3aJHBOI YAaCTUHU aBTOMOOUIA. BpaxoByrouum 3a3HayeH1
napameTpu (rabapuTu IpUuYena, po3Mipd BaHTaXy, JOIYCTHUME HaBaHTAKEHHS
KyJbOBOI'O IIapHipa Ta Macy BaHTaxy), PEKOMEHAYETbCS BUKOPUCTAHHS TMO3UIT

BAHTAXYy.

L{ac 7; 80 c MNonepeysa CHNa KaNDCA, TEDe XONeCO (MPMYIn)

Puc. 4.15. Jliarpama cuiii Ha J1iBOMY KOJIECl TTpUYerna.

HactynHi nocnimkeHHs y wid obsacti OyayTh CHpSIMOBaHI Ha MPOBEICHHS
CUMYJIAIIN 1711 KOMOIHAI aBTOMOOLTIB 1 MPUYEIiB 3 PI3HUMH XapaKTePUCTUKAMH, a
came JUIsl TPAHCIOPTHHX 3aco0iB Ta mpuyeniB pi3HuX TumiB. OKpiM TOro, iCHye
MOXJIMBICTh BIOCKOHAJICHHsSI 0aratoTUIOBUX MOJEJeH HUISXOM I1HTerparii THy4YKux

eneMeHTiB. Taki Moneni OUIbII ageKBaTHO BIATBOPIOIOTH JEsKI CTPYKTYpHI
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O0COOJIMBOCTI SIK aBTOMOO1JTIB, TaK 1 IPUYEIIiB.

3po3yMizio, IO OTPUMaHI pPE3yJbTaTH 0a3ylOTbCs Ha CUMYJISAIIHHUX
oOuHncieHHsIX. AOM MIATBEPAUTH TOCTOBIPHICTh TaKUX 00UYHCIIEHb, BOHU MalOTh OyTH
BepH(IKOBaH1 NUIAXOM MOPIBHIHHS 3 JaHUMHU EKCIIEPUMEHTAIbHUX TecTiB [9, 29].
Taxi TecTrt MOXKYTh OyTH 3/1IICHEHI 3a IOMIOMOTOI0 PeaibHOi KOMOIHAIliT aBTOMOO1JIb-
npudin ado, SK aJbTepHATHBA, 3 BUKOPUCTAHHIM MOJIEIl Y 3MEHIIEHOMY MacIiTabi
[41].

MonepeyHa cuna koneca, nise koneco (npuvin)

5~ % ~ & @ - % ° i
T [c]

Puc. 4.16. [liarpama 614HO{ cuiTi Ha KOJIECI TIpUYerna, KO IIEHTP Baru

BAaHTaXXy 3HAXOJIUTHCS MO3a]1y.

OO6uaBa Il MiAXOAW MAalTh CBOI IIepeBarm Ta HEMOJIKH, 3aJIEKHO BIJ
KOHTEKCTY. X04a BHMPOOYBAHHS 3 PCATbHUMHU TPAHCIOPTHUMHU 3acO00aMH HAIaIOTh
Oe3mocepeiHi pe3ynbTaTH, J1aHi, OTPUMaHI B XOJlI TECTyBaHHSA 3 BUKOPUCTAHHSIM
MOAENI y 3MEHIIEHOMY MacmTabi, TOoTpeOyIOTh CHEIiaJbHOTO  MPOIECy

NEPpETBOPCHHA  JIA IHoJaJIbIIoro HOpiBHSIHHSI 3 napamMeTpamMm  peaJlbHUX
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TPAHCIIOPTHUX 3acOo01B. 3 oIy Ha Oe3neKy Ta eKOHOMIYHI BUTpPATH, MacIITaOH1
MoOJedal € OUIbII BUTIIHUMH, OCKUIBKA IS TIPOBEICHHS EKCIEPUMEHTIB 13
CIIpaB)XHIMH aBTOMOOUIIMU HEOoOXigHa CcKJIaaHa iHdpacTpykTypa (mopora 06e3

nyOIIYHOTO PyXy, aBTOMOOLI Ta MPHUYII 3 CUCTEMaMH 0e3MeKH y pa3i aBapii TOIIO).

BucHOBKH /10 4eTBEPTOro po3aiay

1. Po3po0ieno MareMaTH4Hy MOJIEb CUCTEMH «aBTOMOOUIb—TIPHYII.

2. 3aICHEHO MOJENIOBAaHHA pyXy 3 YpaxyBaHHSM pI3HUX IOJIOKEHb
BaHTaXYy.

3. AHani3 mokaszaB MOMITHHI BIUIMB PO3IOAUTY Macu Ha MOBEIIHKY IpUYera
Ta CTIMKICTH aBTOMOO1JIS.

4. [IlinTBep/ukeHO, 110 MOJIEPHI30BaHA TOPCIOHHA MIABICKA 3HIKYE
BEPTUKAJIbHI KOJIMBAHHS Ta MOKPAIIY€e KEPOBAHICTb.

5. MogaepHi3aliisi KOHCTPYKIlli MO3WTUBHO BIUIMBA€ HA JUHAMIYHY CTIHKICTh

CUCTEMHU ¥ MIABUIILYE OE3MEKY PYXY.
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5 OXOPOHA ITPAIII TA BE3IIEKA B HAJI3BBUYAHHUX
CUTYAUIAX

5.1.Bumoru 0e3nexy 10 BUPOOHUYHX i JONMOMI’KHMX NPUMIilllEHb
BupoOHuui mnpuMilIeHHs IS BHKOHAHHS 3BaplOBaJbHUX POOIT MOBHHHI

BIJMOBIIaTH BHMOTAaM JiIOYMX OYIiBEJIBHHX HOPM Ta MpPaBWI, CaHITAPHUX HOPM

IMPOCKTYBAaHHSA IIPOMHUCIIOBUX HiI[HpI/ICMCTB Ta IIpaBUJI O6HaHITYBaHH51

€JIEKTPOYCTAHOBOK.
{ & 3
HE BMUKATH,
: nioam |
HEBE3NEYHO ‘
NS KUTTS |
_ HE BMUKATH, |
HATIPYTOI0, "P‘,‘]‘,*o'%'ﬁ“
HEBE3NEYHO
[ KUTTS

a 7 g
Puc. 5.1. [lonepemxyBainbHI MJIaKaTH BiJl ypaXKEHHS MPALiBHUKIB CTPYMOM: a -

3acTepexHi; 0 - 3a00pOHHI; B - I03BUIbHI; T — Harajly BaJbHI.
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3abopoHeHo ObepexHo! MpautoBarty i3 Micue KypiHHR

KOPUCTYBATUCA Mpautoiots 3aCTOCYBaHHAM
BIAKPUTUM KpaHu 3acobie 3axucry

BOrHEM Oprasis cnyxy

NOACHHO-
BANbHKA
HANKC ABO

nos«czmwu PABOTATb CUMBONH
1 30ECb
3abopoHHun Obepexno! Mpauwoeatn Micue
aHak I TyT! pO3TallyBaHHA
3 NOACHIOBANLHUM Hebeanexn nesHoro ob'exTa
Hanucom abo 3acoby
a o 8 2

Puc. 5.2. 3uaku Oe3nexu:

a - 3acTepexHi; O - 3a00pOHHI; B - I03BUIbHI; I — Haraay BajbHi.

Crinu Ta oOnagHaHHS 1EXiB (JUIbHUIIb) 3BaprOBaHHS HEOOXiHO ¢dapOyBaTH B
CIpHii, >KOBTHI a00 OJAKUTHHUI KOJIp 3 AUPY3HUM (PO3CIIHUM) BIJOMBAHHSAM CBITJIA.
Biacranp MK oOnamHaHHSIM, Bl OOJagHAHHS O CTIH Ta KOJOH MPHUMIIICHHS, a
TaKOXX IIMPUHA TPOXOJIB Ta IMPOI3/IB MOBUHHI BIJIIMOBIIATH JiI0OYUM OYIiBEILHUM
HOpPMAaM TEXHOJOTIYHOTO NMPOEKTYBAHHS 3BaproBaibHUX 1exiB. [llupuHa npoxoxdis 3
KOXXHOTO O0KY pOoO0YOro CTOJIy Ta CTENIaXy MOBUHHA OyTH HE MEHIIO0 1 M.

[Tignora BUpOOHUYMX MPUMIIIEHb ISl BAKOHAHHS 3BapIOBaHHs MOBUHHA OyTH
HECMaJIMMOI0, MaTH HU3bKY TEIJIONPOBIIHICTh, PIBHY, HE CIIM3bKY MTOBEPXHIO, 3pYUHY
JUIS OYUHWINEHHS, a TaKOXX 3aJ0BOJBHSATH CaHITAPHO-TITIEHIYHUM BHUMOTaM ¥y
BIJIMOBIHOCTI 3 JIFOYMMU Oy 11BETLHUMH HOPMaMU Ta TIPaBUJIAMH.

BupobHu4i mnpuMinieHHs TMOBHHHI OyTH 0OJagHaHHI 3araJbHOOOMIHHOIO
MPUIUTUBHO-BUTSDKHOIO BEHTHIIAINIEIO, SIKa BIJMOBIAE, a TAKOK BUMOTaM JI0 CUCTEM
OMAJIIOBAaHHSI Ta KOHAMIIIIOBaHHS MOBITps. [1oBITpOOOMIH chifi po3paxOByBaTH Ha
pO30aBJICHHS IIKIAJUBUX PEYOBHH, SKI HE BIOBJCHI MMHUJIOTA30BIOBIIOIYAMHU
npucTtposiMu 10 piHiB ['JIK y BiaAmoBiqHOCTI 31 CTaHAApTAMH].

Poznauy mpumiamBHOro MOBITPA CIif 3A1HCHIOBATH B poO0Yy 30HY HMOXWJIMMHU

CTPYMEHSMH Y HampsiMi po0odoi 30HH. MOXIHBE BUKOPUCTAHHS 30CEPEIHKEHOI
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nojayi 3a JOMOMOTOI0 PEryJIIOBAIbHUX MOBITPOPO3IOI1TIOBAYIB.

VY ckiamanbHO-3BapIOBAILHUX I€Xax CIiJ mepeadadaTd MOBITPSHE OMajeHHS,
CIIOJTydeHEe 3 MPUILIMBHOK BEHTWIIAIIEI. J[01aTKOBO, B pa3l HEOOXITHOCTI, CIIif
BUKOPHCTOBYBATH MOBITPSHO-OMAIIOBANIbHI arperary.

[Ipy 1HTEHCHBHOCTI TEMJOBOTO BUIPOMIHIOBAHHS MPALIOIOYMX, fKa
MEePEBUINYE CaHITQpHI HOPMH MIKPOKJIIMATy BHPOOHHYUX Ta JOTOMIKHHUX
OPUMIILIEHb, 3aTBep/PKEHUX MIHICTEPCTBOM OXOpPOHU 370pOB’S YKpaiHH, CHij
nepeadavyaTy  CcreriadbHI 3aco0u  3axuCTy (€KpaHyBaHHsS JDKepesa, IOBITpsHE
JyIIyBaHHs, 3aCO0U 1HAUBITYAJIBHOTO 3aXUCTY TOIIIO).

[IpupogHe Ta MmTy4yHE OCBITJIIEHHS MLEXIB, IUIOMAJOK Ta poOOYMX MICIb
MOBUHHO OyTH OpraHi3oBaHe.

OcCBITIIEHHS TIpY BUKOHAHHI 3BaplOBaHHsS BCEpPEIWHI 3aMKHYTHX Ta
BaKKOJIOCTYITHUX CEPeNOBUI (KOTJIB, IIUCTEPH, OakiB) MOBUHHO 31MCHIOBATUCS
30BHIIIHIM OCBITJICHHSIM  CBITHJIbBHMKaMM  HampaBjeHoi Jii  abo  MiCIeBUM
OCBITJICHHSIM PyYHHUMH MTEPEHOCHUMH CBITHJILHUKAMH 3 HAIPYTOIO, IO HE TTEPEBUIILYE
12 B. [Ipu 11bo0My OCBITIIEHICTH p0OOUO0T 30HM MOBHUHHA OyTH HE MeHIIo0 30 JIK.

PoGoue wiclie Ha TOTOYHO-MEXAHI30BaHIN YW KOHBEEPHIN CKiIadaibHO-
3BapIOBaJIbHIN JIIHIT MOBUHHE OyTH OOJIaJlHAHE KPICJIOM 3TriTHO a00 CHAIHHSMH 3i
CIIUHKOI0, BUTOTOBJICHUMH 3 HETETUIONPOBITHOTO MaTepiaiy.

PoGora B 3aMKHEHMX YHM OOMEKEHHX IPOCTOpPaX  BHUKOHYETHCS
3BapIOBAJILHUKOM TI1J] KOHTPOJIEM CIIOCTEpiraro4oi ocoOu, sika Mae KBamiQiKamiiHy
rpyny 3 TexHiku 6e3neku Il 1 Buiie Ta moBUHHA 3HAXOUTHUCS 330BHI. 3BaprOBaJIbHUK
MOBMHEH MaTH 3aM001KHUM MOSIC 3 KAHATOM, KIHEIlb SIKOTO TPUMAE CIOCTEPIraroumii
IIpaIliBHUK.

PoGoui Mmicis, po3ramioBaHi Ha BUCOTI ToHaa 1,3 M Hax piBHeM 3emiii abo
IIUTPHOTO TIEPEKPUTTS, TTOBUHHI OyTH 00JaHaHI OTOpPOKaMH Yy BIJMOBITHOCTI 3
BUCOTOI0 He HUxk4Ye 1,1 M, SKI CKIIafaloThCsl 3 TOPYYHS, OJHOTO MPOMIKHOTO
eJeMEeHTy Ta OOpTOBOi AOWIKM MMpUHOW He Byxudorw 0,15 M. Ilpu BukoHaHHI
3BapIOBaJbHUX pPOOIT HA BUCOTI TMOHAJ S5 M TOBHHHI BIJIAIITOBYBATUCS JICH
(TUTOIIAIKK ) 3 HECTIAIMMHUX MaTepialiB y BIMOBIIHOCTI 3 BUMOTAMH.

3a BiACYTHOCTI JiciB  (IJIOMIAJIOK)  €JIEKTPO3BAPIOBAIBHUKM  MOBUHHI
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KOPUCTYBATHUCS 3al001KHUMH TOSICAMH Ta BOTHECTIHKUMU CTpaxyBalbHUMU (hamamu
3 kapabiHamu. OKpiM TOr0, BOHM TOBHMHHI TaKOX KOPUCTYBATHUCA CIEIiaTbHUMU
CYMKaMH JJIsl IHCTPYMEHTY Ta 30MpaHHs HEJIOMAaJIKIB €JIEKTPO/IIB.

[Tpu BcTaHOBIIEHHI OJHOTIOCTOBOIO JKEpela >KUBIICHHS OUIS CTIHM BiJICTaHb
BiJI CTIHM JI0 JDKepera MoBUHHA OyTu He MeHIoro 0,5 M.

Jlomyck 70 BUKOHAHHS 3BapIOBAIBHUX POOIT MOBHMHEH 3A1MCHIOBATUCS MiCH
O3HAMOMJICHHSI 3 TEXHIYHOIO JOKYMEHTAIll€l0 (MPOEKTOM BUKOHAHHS poOOIT) Ta

MPOBE/ICHHSI IHCTPYKTAXy 3 €KCILTyaTallii o0JaHAHHS Ta OXOPOHH IMpalll.

5.2 HapzBuuaiini cutyanii Ta NpMYUHU iX BUHMKHEHHS

Hanzpuuaitna cutyanis (HC) - mopymeHHs HOpPMallbHUX YMOB SKUTTS 1
TUSTIBHOCTI JIIOJIEM Ha OKpeMid Teputopii uM 00’€KTi, CIPUYMHEHE aBapielo,
KatacTpodoro, CTUXIHHUM JIMXOM a00 1HIIOK HEOE3NMEUHOIO MOJIEI0, SIKEe MPU3BEII0
(a00 MOke TpPHU3BECTH) JO HEMOKIMBOCTI MPOKUBAHHS HACEJIEHHS HAa TEPUTOPIi 4u
00’€KTi, BEJICHHS TaM T'OCIOIAPCHKOI MIsUTBHOCTI, MOYKE BUKJIMKATH 3aruOeb JIIOICH
Ta (ab0) mpHU3BECTU A0 3HAUHUX MaTepialbHUX BTPAT.

Mertoto knacudikanii HC € cTBOpeHHsI €épeKTUBHOTO MEXaH13My OLIIHKH IMO/Ii,
0 crajacsi ado0 MOXKE CTaTUCS y MPOTHO30BAaHMM TEPMIH, Ta BU3HAYEHHSI CTYIEHS
pearyBaHHs Ha BIANOBIAHOMY PiBH1 yIIPaBIIIHHS.

3aBasaku knacudikarii HC 3mificHIOETBCS:

3a0€3MeUeHHs] OpraHizalii B3aeMOJIl UEHTPAJIbHUX 1 MICIEBUX OpraHiB
BUKOHABYOI BJIAJ¥, MIANPUEMCTB, YCTAHOB Ta OpraHizaliil y Mpoleci BUPIIICHHS
nuTanb, noB'13anux 3 HC Ta nikBigamicro iX HACIIAKIB;

BEJICHHS JICP)KaBHOT CTATHUCTUKH;

MaruHHe 00po0IeHHs iHpOpMaIlii B aBTOMAaTH30BAaHUX CHCTEMaX YIPaBIIIHHS
E€KOHOMIKOIO JiepKaBH, 3a0e3mneueHHs 1HGOpMAIHOI CYyMICHOCTI 3ajad OpraHiB
PI3HUX PiBHIB YIIPaBIiHHS.

3aranpHuMu o3Hakamu HC e:

HasBHICTh a00 3arpos3a 3aru0eni JiIoJed 4YM 3HayHe TOTIPIIEHHS YMOB iX

YKUTTEIISIILHOCTI,
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3aMoISHHS EKOHOMIYHUX 30UTKIB;

CYTTEBE MOTIPIICHHS €KOJIOTTYHOI PIBHOBATH; ICTOTHE MOTIPIICHHS CTaHy
JTOBKIJLIA.

Jlo ipuymH, K1 CIPUYUHSAIOTH HAJ3BUYANHI CUTYAITli, HAJIE)KATh: CTUXIIHI
SIBHIIA, 0COOTIMBO HeOe3MmeuHi 1HPEKIT;

BIUIMB 30BHINIHIX NPUPOJHUX YUHHUKIB, SKI MPU3BOIATH JI0 CTapiHHS abo
KOpo3ii MarepianiB KOHCTPYKIIHM, CHOpYA, B3HIKEHHS iX (Pi3UKO-MEXaHIYHUX
ITOKa3HUKIB;

MPOCKTHO-BUPOOHUY1 JAedeKkTH cropyd (MOMWIKH T Yac NPOBEACHHS
MOIIYKOBHX pOOIT Ta MPOEKTYBaHHSA, HESKICHE BHUKOHAHHS OYJIBEIIBHHX pOOIT,
HU3bKA SAKICTh OyMiBEIbHUX MaTepialliB Ta KOHCTPYKI[iM, MOPYIICHHS TEXHOJOTIi
BUT'OTOBJICHHS Ta OY1BHUIITBA);

Jlisi TEXHOJIOTIYHUX TPOILIECIB MPOMUCIOBOIO BUPOOHHUIITBA HA MaTepialiv
criopy/[l (HaBaHTa)KEHHSI, IIBUJIKICTh, BUCOKI TEMIIepaTypH, BiOpartii, 11is
OKHCHIOBAYiB);

MOPYIIIEHHS MTPaBWJI €KCILTyaTallli Copy/l Ta TEXHOJIOTTYHUX MPOIIECiB (BUOYXH
KOTJIB, XIMIYHMX PEUYOBHH, BYTJILHOTO MUY Ta METaHY B IIaXTax TOILO);

NOPYILIEHHS MTPaBUJI TEXHIKK O€3MEKH I1]] Yac MPOBEICHHS POOIT Ta
TEXHOJIOTIYHUX ITPOIICCiB;

MOMUWJIKH, TIOB’5I3aH1 3 CUCTEMOIO BIIOOPY KEPIBHHUX KaJpiB, HU3bKUM PIBHEM
¢baxoBoi MIATOTOBKM TPAIIBHUKIB 1 CHEIIATICTIB, iX HEKOMIIETEHTHICTIO,
HEJJIOCKOHAIIICTIO 3aKOHOAAaBYO1 0a3u Ta ii 3aCTOCYBaHHS;

iHII npuunHU abo HemepeadadeHi B3aeMmojii psay mnpuyuH. [IpuitHaro
Kkiacu(ikyBaTH HaJ3BHYANHI CUTYAIlll 32 TAKUMH O3HaKaMu: y c(hepl BAHUKHEHHS (3a
MOXOJ/KEHHSIM), 3a MacIITadOM MOXKJIMBUX HACIIJKIB, 3a Tajly3eBOI0 O3HAKOIO (3a
TUTIOM).

Knacudikaris Hag3BUYaiHMX CHUTyamiii Ha TepuTopii YKpaiHu 3a
MMOXOHKEHHIM 311MCHIOETHCS BIAIIOBIIHO J0:

Jlep>xaBHOoro  kiacuikaTopa HaA3BUYAWHUX CHUTYaIlll, 3aTBEPIKEHOTO
HakazoM [lepxkcrangapty VYkpainu Big 19 mmcromaga 2001 p., JK 019-2001

(kmacudikarris 3a MTOXOHKEHHSM ),
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Knacudikamiitnux oznak HC, 3arBepmxennx HakazoM MHC Vkpainu Big 22
kBiTHS 2003 p. Ne 119 (kmacudikarris 3a 03HaAKaMu);

[TonoxxeHHss mpo Kiacu@ikaiio HaA3BUYAHHUX CHUTYyallld, 3aTBEPKEHOIO
nocraHoBoro KabGinery MinictpiB Ykpainu Bim 24 OGepe3ns 2004 p. Ne 368
(xmacudikariis 3a piBHEM).

3a mepmoro o3Hakoio (“y cdepl BUHUKHEHHS ) HaJA3BUYAWHI CHUTYyaIli
PO3MOAUIAIOTHCS 32 XapaKTEPOM BUHUKHEHHS HA: MIPUPOIHI, TEXHOTEHHI, COIIaJbHO-
MOJIITUYHI 1 BOEHHI.

[Ipuponna Hai3BUYAiiHA cUTYyallls - 0OCTaHOBKA HAa BU3HAYEH1N TepUTOpii ado
aKBaTopii, 10 CKJIajnacs y pa3l BUHUKHEHHS JpKepena MPUPOJHOI HaA3BUYANHOI
CUTyallll, fKa MOXX€ NOTAITU abo0 TMOTATJA JIIOJACHKI KEPTBU, HAHECTH UIKOIY
3JI0POB'I0 JIFOAEH 1 TOBKULIIO, & TAKOXK MPUBECTH 10 3HAYHUX MAaTeplajbHUX BTPAT 1
MOPYIIESHHS JXKUTTEMISIBHOCTI Tto1eh. [20]

Iicepeno npupoonoi  HaozsuuaiiHoi cumyayii - HeOE3MeYHEe TPUPOIHE
sBuIle a00 MpOLEC, BHACIIJIOK SIKOTO Ha BH3HAYEHIH TepUTOpii abo akBaropii
BUHMKJIa a00 MOKE BUHUKHYTH HaJ3BUYaiiHA CUTYAITis.

[IpuponHi Han3BUYaiiHI cUTyalli KIaCU(PIKYIOTbCS 32 BHUAAMH MOKJIUBHUX
MPUPOJHUX SIBUIN, 10 MPU3BOIATH 10 iX BUHUKHEHHS: HEOE3IEUHI T'€OJIOTIUHI Ta
reoi3uyHi, METEOPOJIOTIUHI, TIAPOJOTIYHI MOPChKI Ta TPICHOBOJHI SIBHUIIIA,
Jerpajanis IpyHTIB YU HaJlp, MPUPOHI MOXKEXK1, 3MIHA CTaHY MOBITPSHOrO OacelHy,
iH(DeKIIiHa 3aXBOPIOBAHICTh JIIOACH, CLIBCHKOTOCTIOJAPCHKUX TBApWUH, MAacoBe
YPaKE€HHS CUIBCHKOTOCIOAAPCHKUX POCIUH XBOpOoOamu 1 30yJHUKaMH, 3MiHa CTaHy
BOJIHUX pecypciB 1 6iochepu ToIIO.

Texnocenna naodseuyatina cumyayis - CTaH, IPU SKOMY BHACJIJIOK BUHUKHEHHS
JUKepesla TeXHOTeHHOi HaJ3BUYaiiHOi cutyallii Ha o0'ekti rocnonaproBanHs (OI),
BU3HAYCHIN TepuTopii ab0o akBaTtopii MOPYIIYIOThCS HOpPMajbHI yYMOBHM JKHUTTA 1
TISITEHOCTI JIFOICH, BUHUKA€3arpo3a iX KUTTIO 1 3JI0POB'T0, HAHOCUTHCS KO MalHy
HacCeJICHHS, €KOHOMIIII 1 JIOBKIJIJTIO.

JIxepeno TEXHOreHHOI HaJa3BMYaiiHOI cHTyallli - HeOe3leyHa TEXHOTEHHA
MOJisl, BHACIIOK YOro Ha 00'€KTi, BU3HAUCHIN Teputopii abo akBaTtopii BUHMKIA

TEXHOT'€HHA HaJ[3BUYaliHA CUTYaIIisl.
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Han3Buuaiini cutTyallii TEXHOT€HHOTO XapaKTepy 3a XapaKTepUCTUKAMU SIBUILI,
II0 BU3HAYAIOTh OCOONMBOCTI MAii (PaKTOpiB ypaxkeHHS Ha JOJeH, HAaBKOJUIIIHE
IPUPOJHE CEpENOBUILE Ta CYO'€KTH TOCIHOAAPCHKOI IISIILHOCTI, MOJIUISIOTHCS Ha
aBapii (katactpodu), SKi CyIpOBOKYIOTHCS BUKHIAMH (BUJIMBAMH) HEOE3MEUHUX
pPEUOBHUH, TOXKEKaMH, BUOyXaMH, 3aTOTJICHHSAMH, aBapisIMU Ha 1HKEHEPHUX MEpexax
1 cucTteMax KUTTe3a0e3leUeHHs, PyHHYBaHHSAMU OyiBeIb 1 CHOPYI, aBapisMH
TPAHCTIOPTHUX 3aCO0IB.

ABapis - HeOe3IeuHa 1Mo/Iisi TEXHOTEHHOT'0 XapaKTepy, 1110 CTBOPIOE Ha 00'€KTI,
TEepUTOpIli ab0 aKBaTOpii 3arpo3y AJIA KUTTA 1 3[0pOB'S JNIOAECH Ta MPU3BOAUTH 0
pyliHyBaHHsS Oy[iBelsb, CIOPYZ, OOJaAHAHHS 1 TPAHCHOPTHUX 3acO0IB YW 3aBAa€
IIKOAM JIOBKJLTIO.

Karactpoda - Benuka 3a Maciitrabom aBapis 4 1HILIA MOAIS, U0 HNPU3BOAUTH
JI0 TSOKKHUX, TPariYHUX HACIIJIKIB.

ABapii (katactpodu), 1m0 MOB'sI3aHI 3 BUKUAOM HEOE3MEYHHX PEYOBHH,
JIOAATKOBO MOJAUISIIOTHCSI HA pajlalliifHi, XiMidHi, 010JI0T14YHI 1, KpIM I[OTO, 1€ 3a
BUJIaMH PO3MOBCIOKEHHSI PEUOBUH B HABKOJIMITHHOMY MPUPOJHOMY CEPEAOBHUILI.

HanzBuuaiini cutTyaiii coIliagbHO-TIOJITUYHOTO XapakTepy, SKi TMOB'SA3aHl 3
MPOTUIIPABHUMH JIIIMH TEPOPUCTUYHOTO 1 aHTUKOHCTUTYLIMHOTO, MOAUISIIOTECA Ha
HACTYTHI: 3/IIICHEHHs 200 peanbHa 3arpo3a TEPOPUCTHYHOTO aKTy (30pOoiHUIN Hara,
3aXOIUICHHS 1 YTPUMaHHS BaXJIMBUX O0'€KTIB, SIIEPHUX YCTAaHOBOK 1 MaTepialiB,
CUCTEM 3B'A3Ky Ta TEJIEKOMYHIKAIlll, HalaJ 4d 3aMax Ha eKIMaX MOBITPSHOTO YU
MOpPCBHKOTO Cy/IHA), BHUKpaJ€HHS (cnpoOa BUKpPAJAEHHS) YW 3HUILEHHS CYJAEH,
3aXOIUJICHHS 3apy4YHHKIB, BCTAHOBIICHHS BHUOYXOBHX MPHCTPOIB Yy TPOMAJCHKHX
MICIISIX, BUKpaJieHHs a00 3axXOIUIeHHS 30poi, BUSBJICHHS 3acTapuiMx OO€mpumnaciB
TOIIIO.

Han3uuaitni cuTyaiii BOEHHOTO XapakTepy TIOB'Si3aHl 3  HACIIIKaMH
3aCTOCYBaHHS 30pOi MacOBOTO ypaXe€HHsI a00 3BUYAMHMX 3aC00IB ypa)KeHHS, i Jac
KX BUHUKAIOTh BTOPUHHI (PAKTOPU YpakKeHHs HACEJICHHS BHACIIIOK 3pyHHYBaHHS
ATOMHHMX 1 TiPOCNIEKTPUYHUX CTaHI[IH, CKIAJiB 1 CXOBWII pPaTI0OaKTUBHUX Ta
TOKCUYHUX PEYOBHH, BIJXOMIB, Ha(PTOMPOIYKTIB, BUOYXIBKH, TPAHCIOPTHUX Ta

1HKEHEePHUX KOMYHIKaIlIi TOIIO.
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“3a rally3eBOI0 O3HAKOK~ HaJ3BHYalHI cUTyarii nomiastoTees Ha HC, sxi
MOXYTh OyTH: Ha OYIiBHUIITBI, Ha BHUPOOHUIITBI, B >XUTJIOBIA, KOMYHaIbHIH 1
nmoOyToBiit cdepax oOCIyroByBaHHS HACEJICHHS, Ha TPAHCIOPTI, B CLILCBKOMY
TOCIIOIapPCTBI, B JIICHOMY TOCIIOJIapPCTBI.

Han3u4aiini cuTyairii Ha TpaHCHOPTI JTOJATKOBO TOJUISIOTHCS B 3aJI€KHOCTI
Bi Buay Tpancmopty. Pospizustors HC Ha moBiTpsHOMY, BOJHOMY, Ha3eMHOMY i

i J36MHOMY TPaHCIIOPTaX.
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3AT'AJIBHI BUCHOBKHA

PoGota cTpykTypoBaHa Ta OXOIUIIOE KIJIIOYOBI AaCMEKTH MPOEKTYBAHHS,
BUPOOHMIITBA, JOCTIKCHHS ¥ 3a0e3medeHHs O€3MeKu, IO CBIAYATH Mpo i
KOMIUIEKCHHM XapakTep 1 BIAMOBIIHICTh BUMOTaM MAariCTEpChKOi KBali(ikariiHoi
po0oTH.

JleTanpHUI OMKUC KIFOYOBOTO KOMIIOHEHTY CBIIYUTH MPO TIHOOKE PO3YMiHHS
TEXHIYHUX aCIEKTIB, 1110 € BAXJIMBUM JJI MOAAIBIIOTO TPOEKTYBAHHSI.

OmnucaHo  BUPOOHMYOrO  MpoOIleCy  BioOpakae  3HAHHA  TEXHOJIOTIT
BUTOTOBJICHHS Ta 11 OCOOJMBOCTEH, 110 MIATBEPIKYE MPAKTHUYHY CIPSIMOBAHICThH
poboTu. BKiIIOUeHHS I[LOTO PO3JAUTY CBITYUTH MPO POYMIHHS MPOLIECY MOHTAXY Ta
1HTerpalii KOMIOHEHTIB, 10 € BaXJIMBUM JIJI1 CTBOPEHHSI IIUTICHOT KOHCTPYKIIIi.

[lapameTpu, 10 BIUIMBAIOTh HAa MPOEKTYBAaHHS, (OPMYIOTH OCHOBY IS
TEXHIYHUX PO3paxyHKiB. JlOKJIagHUN OMUC MPOEKTHUX PIIIEHb JIEMOHCTPYE BMIHHS
BUKOPUCTOBYBAaTH Cy4YacHl MIAXOAW B po3poOill KOHCTpykIid. Llei po3ain €
MOKa3HUKOM 1HHOBAIIMHOTO MMiJIX0/y, CIIPSIMOBAHOTO HA MOJIMIICHHS XapaKTePUCTUK
KOHCTpYKIIii. Po3paxyHKu Ha MIIHICTh MIATBEPKYIOTh HAIAHICT 1 JOBrOBIYHICTh
PO3p00JIEHOT KOHCTPYKIIIi.

HaykoBo-mocaiaauii po3aut 1eMOHCTPYE HABUYKH BUKOPUCTaHHS Cy4acHOTO
nporpaMHOro 3a0e3neueHHs] ISl MOJCIIOBAHHS 1 aHai3y JMHAMIKM CHCTEMH.
BpaxyBaHHsi pI3HMX TOJOXKE€Hb BaHTaXy BiIOOpakae yBary JO peadbHUX
eKCIUTyaTalliHuX YMOB.

PoGoTa € cTpyKkTypOBaHOO, JIOTIYHO MOOYJOBAHOI 1 KOMIUIEKCHOW. Y HIH
TapMOHINHO IIO€AHAHI TEOPETUYHI 3HAHHS, NMPAKTHYHI HABUYKHA Ta JOCIIIHHIIBKI
niaxoau. BUkoHaHO AeTanbHUN aHaIi3 KOMIIOHEHTIB, CIIPOEKTOBAHO i OOTPYHTOBAHO
KJTFOUOBI TEXHIUHI PIIICHHS, BPAaXOBAHO MHUTAHHS OE€3MeKu Ta oxopoHu mparii. Lle
CBITYUTH TMPO BHUCOKHHM pPIBEHb MIATOTOBKM aBTOpAa Ta BIAMOBIAa€ BUMOTaM, IO

BHUCYBAIOTHCS 10 KBali(iKaliiiHux poOIT MaricTpa.
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