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NMpo BOKYyMeHT

XTO CKJIaB IIi BKa3iBKH, 3 4Oro BOHU 3i6paHi Ta ge MexXi iXx 3acToCyBaHHS.

ITi mMeToou4Hi BKa3iBKM ONMCYIOTb IOPSNOK BUKOHAHHS KYPCOBOTO MPOEKTY 3 OHCLUIUIIHU «ABTOMOOiNi»: fKi BeIUYMHU
3aJaloTh, SIKi OOYHMCIIIOITD, Y IKOMY HMOPSAKY i 3a SKUMU (HOPMYIaMHU.

IIoOKyMeHT CKIafileHO 3 OOHOI0 A2Kepejla Pa3oM i3 HaBYaJIbHUM 3aCTOCYHKOM. QPOpMyJH, 3aJIe2KHOCTi, OOWHHII Ta YHCIa
NIpUKJIafiB 6epyThCsl 3 TOIO CaMoro oOYHCIoBada, SKUM KOPUCTYEThCS 3aCTOCYHOK, i He IepenucyloThCs cilofu pykamu. Lle
O3Havae, 1[0 KHUXKKa He MOoxXKe PO3iiTHCS 3 Iporpamolo: IoHHO popMysa 3MiHUTLCS, 3MIHUTLCS 1 HaflpyKoBaHa TYT.

IoBinkoBi Tabnuili IHOro mnocibHMKA HYMepPYIOTh 3a po3nilamMu 3 npedirkcom «M», Hanpukiapn «Tabmuus M.4.1», mo6
Bigpi3HATH iX Bif TaAOGMUIL MOTOYHOTO IPOEKTy. TabGnuili BUXIOHUX BEeIWYUH MaloTh mpedikc «II» i HoMep BigmOBigHOI
dopmynu, manpuknan «Tabmunsg [1.4.20»; momaTkoBa ocTaHHS nudpa pos3pisuse ii po3paxyHku abo rinku. [Ipedikc «II»
ro3Havya€ OOMOMiXKHi Tabnulli mo3Ha4YeHb i MPOEKTHUX MPUUHATE. IlifcTaHOBKa HaleXUTh TOMY caMOMy HOMepy GOpMyIiH,
110 ¥ 3arajbHUYN BUPa3.

ABTOp HOBOi pemakmii — Jlomakid B. O., K.T.H. ABTOpPH NepHIOAZKepe/l — yKjIafadi KJIaCUYHUX METOOUK TSATOBOTO
pO3paxyHKy, Ha sIKi CIMPaloThCS OKpeMi po3[iny; KoxkHa hopMyia CyIpOBOAXKYETHCS IIOCUTIAaHHSIM Ha CBOE [AKepelo.

Mexki 3acTocyBaHHsI. BKa3iBKM OXOIJIIOIOTH IPOEKTHUH PO3PaxyHOK aBTOMOOINS Ha CTamii KypcoBOTO NMPOEKTY. BoHHU He
3aMiHIOIOTh aHi KOHCTPYKTOPCBHKY [MOKYMEHTAllilo, aHi BUIIPOOYBaHHSA: YMCIIA, SIKi TYT 3'SIBISIOTBCS, — IIPOEKTHI OI[iHKH,
npugaTHI Oj1si BUOOPY BY3JIiB i mepeBipKU iX 3a HOIIYCTUMUMU MeEXKaMU.

IIpuknagu. Hackpi3Huil mpukiag Bee OOWH aBTOMOOIb — 3BUYAMHMM, i3 OBUTYHOM BHYTPIIIHBOI'O 3TOPSHHSA. Tam, me
KOHCTPYKIIiSI PO3rajlyKy€EThCs, TOPYY CTOSATH KOPOTKi MPUKJIaAX [AJIST iHIIUX CHUJIOBUX YCTAHOBOK; KOXKEH IT03HAYEHO OKPEMO.
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Mo3HayeHHA BeJINYUH

VkpaiHChKi Ha3BU BEJIUYHUH, 110 BXOOATE ¥ HOPMYIIH LKUX BKA3iBOK.

Tlo3HauyeHHs BeIWYVH HaBeJeHO Pa30M 3 OOUHUIIMU. AKINO OfHA JiTepa BUKOPHCTaHa B Pi3HUX PO3[inax, ii 3MiCT yTO4YHIOE

MOsICHEHHsI 6e3rmocepenHbo 6ist GopMyiu.

Tabnvusa M.1 — MNo3Ha4YeHHsA BEANYNH Y METOANYHMX BKa3iBKaX

Mo3HavyeHHs Benuuunna
Wy max HauOiNbIIA KyTOBA MIBUAKICTH AKepesa TATH
M 5 max HaUOUIbIINY MOMEHT [ZKepesla TATH
Uyemin HallMeHIIle IlepefiaBajibHe YUCII0O KOPOOKH Iepenay
Uy HaubinblIe epegaBaabHe YHCI0 KOPOOKY Iepenayd
ke KoedillieHT 3amacy 3a 4aCTOTO0 00epTaHHS
K 3amac KpUTUYHOL YaCTOTH HaJ POGOU0I0
L, OOBXWHA KapJaHHOTO Baja
d BHYTPilIHIN giameTp Bana
B KoedillieHT 3anacy 34enjieHHs
Cy cTanui Koedil[ieHT KPUTUYHOI YaCTOTH
A,ero HYyJIbOBa IJIOWIA AJIs BiCiKaHHS Bill'€MHOI'O MiTKOPEHEBOI0 BUPa3y
Gy MOAYJIb 3CYBY MaTepiainy Baia
kqeg nepeBifHUN MHOXKHUK pafiiaHiB y rpagycu
w,ax HaibinklIa yacToTa 06epTaHHs Bala
wyr KPUTHYHA YacToTa 00epTaHHs Bayia
Drorp noTpiOHUH 30BHINIHIN giamMeTp Bala
D NPUUHATHAY 30BHINIHIN OiaMeTp Baja
M, pO3paxyHKOBUN MOMEHT Ha Bajly
@ KyT 3aKpy4yBaHHS Baja
Nocig KINBKICTE JTIOfleH y CaJIoHi, pa3oM i3 BofieM
Mocosu NpUUHATa Maca OfHi€l MoguHU
Mg aran Maca 6araxy
M, Maca BaHTaxy
q KoedilieHT BracHoi Macu
Mop KOPHCHE HaBaHTAaXKEHHS
M, BJIaCHa Maca aBTOMOOGis
M, II0OBHA Maca aBTOMOGiIs
G, IIOBHA CHUJIa TSXKIHHA aBTOMOOis
G; CHUJIM TSIXKIHHS, 110 IPUIIafaloTh Ha OCi
ky YacTKa Baru Ha nepepHii oci
fo KoedilieHT onmopy KO4eHHIO Ha MaJIill IMIBUIKOCTI
f KoedillieHT omopy KOYEeHH!0 Ha HaWbiNbIIii MBUAKOCTI
s VXU OPOTHU
6a3a aBTOMOOINA
By BificTaHb MiXK 3agHIMU OCSIMU
® KoeiIlieHT 34ensieHHs Koeca 3 I0POTo0
u NpUHHSATEe 3arajbHe IIepefaToYHe YUCIJIO Ha BUIIiN Iepenadi

P
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BenuuuHa

NPUAHATUN KoedillieHT aepOAUHaMiYHOTO OIIOPY

NpUHHSTA IIJI0IA JIOO0BOI IPOEKIil

npubiHaTH# iHguKaTtopHui KK nBuryHa

HaWbinpIni KoedilliEHT OMOPy AOPOTH 3a MPU3HAYEHHSIM
npuiHATAN Haibinpmmi KK eleKTpoMauiuHu

TIOBHA PeAyKIlis Bifl eJIeKTPOMAIIUHY [0 IepefHixX Koic
IOBHA PefyKIis Bif eJIeKTpOMalluHU [0 3afHiX KOoJIic

NpUWHSATa CTPATeris IepeMUKaHHS ITepenay

MPUHHSATE IepefaTOvYHe YUCIIO BUINOI ITepefadi KOpoOKHu

rnepefaToyHe YKMCIIO PO3[aBajibHOI KOPOOKM Ha BHUIIiN Iepemadi

npurinaTu MexaHiunui KKJII mpuBoma
KoedilieHT 3MUHAHHS IIWHYU i HaBaHTaXKEeHHIM
3ajlaHa KiHIleBa IIBUIOKICTh PO3TOHY

3alaHuY Yac PO3roHy

TYCTHHA MOBITPS IJIsT IPUHHATHX aTMOCHEPHUX YMOB

HOTy}KHiCTB €JIEKTPUYHUX IOTIOMIKHUX CIIOKHBAUiB

KinBKiCTh KOHIYHMX @00 rimoifHWX Iap y MOTOI IOTYKHOCTI

Kj1ac e(eKTUBHOCTI raJibMOBOI CUCTEMH
LMIBUAKICTB MTOYATKY T'aJIbMyBaHHS

KinbKiCTh KapJaHHUX LIapHipiB y IIOTOLI IIOTYKHOCTI

HprIHSITa BHCOTa JEHTPa MacC Haa OOPOrorw

KiNbKIiCTh HUMIHAPUYHUX 3yO4acTUX I1ap y MOTOIl MOTYKHOCTI

KyTOBa IIBUAKICTh XOJIOCTOTO XOAY ABUTYHA
NpUHHSATA HaubinbIna IOTYXKHICTh ABUTYHA
MMaCIIOPTHUYN HaNOiNbIING MOMEHT ABUTYHA
KyTOBa IIBUJKICTh TOYaTKy IOJIUII MOMEHTY

KyTOBa IIBUAKICTH KiHIIS MONHUIII MOMEHTY

KyTOBa IIBUAKICTb KiHIIS TACIIOPTHOTO Aialla30Hy CTaJIol IOTYKHOCTL

KyTOBa IIBUAKICTH 32 HAWGiNbIIOl IOTYKHOCTI IBUTYHA
IpUBHSATa YacTKa MOMEHTY €IMHOTO0 [IXKepeJja Ha IepenHin oci
TyCTHHA IPUHHSTOTO IIanuBa

GayiaHC 3anacy eHeprii 6aTapei 3a UK

4JacTKa TAT0BOI eHepril UKy, IepefaHa eleKTPOMAIIHHOI

eJIeKTPUYHA YacCTKa IolepeqHboi BCTAHOBJIEHOI TOTYKHOCTI ri6pUAHOI yCTaHOBKYU

3afaHa HauOiIbIIa IMBUAKICTE aBTOMOOIIIS
6a3oBa KyTOBa IIBUAKICTH €JIEKTPOMAIINHI
rpaHUYHa KyTOBa IIBUMKICTh €JIEKTPOMAIIUHYI
NPUHHATA OTYXKHICTh €JIEKTPOMAIINHUA

KK]I 3BOPOTHOTO TPaKTy peKyIeparii
Koe®illieHT ypaxyBaHHS 00epPTOBUX Mac

IIXTOMa BUTpPaATa IIaJiiBa 3a HOMiHa/IBHOL HOTy}KHOCTi

KiIBKiCTh LITIIIEOBUX 3’€HAHb Y ITOTOIli IMOTY2KHOCTI
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cepenHs KOJIis mepenHix i 3agHixX KoJiic

Haibinpllle IepefaToYHe YHUCI0 PO3aaBaIbHOI KOPOOKHU

pafiyc moBOPOTY [JIs IIEPEBiPKU CTiHKOCTI

cTaJia CKJIafloBa OIIOPY PYXY 3a BUIPOOYBaHHSAM BUGIroM

NiHIAHUE KoedillieHT omopy PyXy 3a BUIIPOOYBaHHSM BUOIrom
KBafipaTU4YHNN Koe(dillieHT oIlopy pyxy 3a BUIIPOOyBaHHSM BuOIroM
sIBHO NpuiHATHUY 3anacHuil KKJ]I eekKTpoMalluHU 1103a KapToio

MIPUCKOPEHHS aBTOMOOIJIST 3a IIBUAKICTIO Ha KOXKHIH ITepemadi

rpaHUYHa CHUJjla TATH 3a 34YeIJIEHHIM

rpaHUYHe IepefaToyHe YKUCIIO 3a 3YEIJIEHHSIM

cusa TSIXKIiHHS Ha BEIy4HuX OCSX

PO3paxyHKOBE CIIOBiTbHEHHS

cyMapHa CuJjia TSATY NPUHHATUX OXKepesl 3a IIBUAKICTIO
daxkTop omopy noBiTps

eHepris Ha BXOMi MPHUBOAA 3a IUKJI, BitHeceHa no 100 kM

OUHaMiYHHUN (HaKTOop 3a IIBUAKICTIO HAa KOXKHIN mepemadi

IUHaMiYHHuU pafiyc Komeca

KK]I nBUTyHA 3@ 4aCTOTOI0 00ePTaHHS Ta HaBaHTAXKEHHIM
noTpi6He mepefaToOYHE YKUCIIO TOJIOBHOI mepemayi
nepefaToyHe YHMCIIO IePIoi epenadi KOpoOoKu

NPUAHATA KiJTbKIiCTh ITepenad KOpoOKu

PO NPUNHSATUX NTepefaTOuYHUX Yuces

HalOinbllle HaBaHTaXKEHHS Ha OJHY IIUHY

MexaHiyHa eHepris, sKy Ma€ BiggaTu OBUTYH 3a LUKII
OpUiHATe HaubibIle mepegaToyHe YUCII0 TPAHCMicii

KK]I eneKTpoMalllyHY 32 MOMEHTOM Ta YaCTOTOI0 00EpPTaHHST
noTpibHa MOTYKHICTh A2Kepesia Ojisd 3aaHol HaWGimbIIol IIBUAKOCTI
noTpibHe IepefaToyHe YHCIIO 3@ OIIOPOM JOPOTH

cyMapHHuN KoedillieHT onopy goporu

LMIBUKOCTi IepeMUKaHHs Ta AOIYyCTHUMi CMYyTH Ilepefayd
CTaTUYHUY pafiiyc HaBaHTaXKeHOol ININHU

BUTpATa eHeprii 3a MIBUIKICTIO YCTAJIEHOTO PYXY

BUTpATA IaJIMBa 3a IIBUOKICTIO YCTAJIEHOTO PYXY

30BHIIIHSA XapaKTEePUCTHKA ABUTYHA BHYTPIIIHBOTO 3rOPSTHHS
30BHIITIHSA XapaKTEePUCTHUKA TSITOBOI eJIEKTPOMAITNHYI
mexaHiyaui KK TpaHcMicii 3a KinbkicTio ii eneMeHTiB

Ccusla TSTY Bif ABUT'yHa Ha BUIIiH Ilepegadvi

CHa TATH eJIeKTPOMAaIMHU Ha IIepefHix Kojecax

CHJIa TSATHU €JIEKTPOMAIIWHU Ha 3aAHiX Komecax

HalimeHIe mepenaTodHe YHUCIIO MOTOPHOTO PEOYKTOPa 4O KOJICHOI mepenadi

Hatibinblile mepegaToyHe YHCJIO MOTOPHOI'O PeIyKTopa [0 KOJIiCHOI Iepenayvi

NPUIHATA N1apa MOCTiMHOTO 3a4YelsieHHs
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Benuuuna

uyucya 3y06iB i milicHi mepemaTtoyHi yKcia KOpoOKU
NPUHHATHH KyT Haxuiy 3y6iB

NPUUHATA WUPUHA 3y0YacToro BiHIS

NPUHHATHH MOAYIb 3y0iB

CHiIBHUN MOAYJb 3y6iB KOPOOKK

NpUHHATI Tini ynuca 3y6iB

KoedirieHT opieHTOBHOI MizKOCHOBOI BifcTaHi
KiNBbKOCTi KOJIic, mipmunHuKiB i MydT Ha Bamax
BiJHOCHI IIMPUHU €JIEMEHTIiB KOPOOKU

reoMeTpHUYHa MiXKO0ChOBa BifiIcTaHb
MaKCHMaJIbHUH MOMEHT [BUT'YHa BHYTPIITHBOTO 3TOPSHHS

KoediIieHT 3anacy 34enaeHHs

IPUUHATHUYN TOYaTKOBUM THCK Ha HaKJIaOKU

KoeditieHT TepTsa GPUKIINHUX HaKIIagoK

BiIHOIIIEHHS IIUPUHY HAKIAOKY [0 il CepemHbOro pamiyca
KiTBKICTH POOOYUX IIOBEPXOHD TEPTS

PO3paxyHKOBUN MOMEHT 34eIllJIeHHS
NoYaTKOBUH CepefHill pafiyc HakIagku
po3paxyHKOBa IIMPUHA HaKlaaKu

NPUUHATAYN 30BHIIIHIN OiaMeTp HaKJIagKu
NPUUHATAN BHYTPILIHIN AlaMeTp HaKJIagKu
cepenHiyt pobouuil paAiyc IpUHHATOI HaKIagKu
TIJI0IA ONHi€l KiIbIleBOl HaKJIagKHu

nmoTpibHa CHUJla CTUCHEHHS HAKJIAToK

KIiTBKICTh UMIIHAPUYHUX HAaTUCKHUX NIPYKUH
MHOXKHUK IIPOTULIT JOIOMIXKHUX IPYKUH
Koe®ilieHT HepiBHOMIPHOCT] HaBaHTaXKEeHHS IIPYKUH
noTpibHa cuia ogHiel HATUCKHOI IPYKUHYI
cepenHil miaMeTp HUTIHAPUYHOL NPYXKUHU
IOIIyCTUMeE HallpyKEeHHS KPY4YeHHSI APOTY
pO3paxyHKOBa CHJia ONHIEl MPYKUHU
NPUUAHATUN JiaMeTp APOTY NPYXKUHU
momaTkoBa gedopmaliis Ipy BUMUKaHHI
MOJyJIb 3CYBY MaTepiany gpoTy
PO3paxyHKOBHUM IPUPICT CUITU IPYKUHU
KiNTbKiCTh HEPOOOYUX BUTKIB

PO3paxyHKOBA KiJIbKiCTh pOOOYHMX BUTKIB
MPUHHSATA KiTbKiCTh POOOYMX BUTKIB
noyaTkoBa Aedopmaris IpyKUHYU y CKIagaHHi
KOPCTKICTh NPUUHSATOL IPYXKUHU

(akTHyHa cuna NIPy>KUHU y BBIMKHEHOMY CTaHi

(baKTI/I‘{Ha CHJIa CTUCHEHHS HaKJIaJOK IIaKeTOM IIPYyXKUH

OopuHMuA
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BenuuuHa

JOOBXHWHA IIPY2KUHU Y BCTAHOBJIEHOMY BBiMKHeHOMy craHi

ronepenHs CylinbHa OOBXKUHA IPYKUHU NIPU 3MUKaHHI BUTKIB

MPUUHSTA KiJIBKiCTh 3y0iB Beydoi 11ecTepHi roJoBHOI mepenadi

IDOIyCTUMe HalPYXKeHHs 3rUHy 3y0iB TOJI0BHOI Tepenayi
pO3paxyHKOBHY MOMEHT Ha BXO[li TOJIOBHOI Ilepefayi
4yucsa 3y6iB CTyIeHiB rojoBHOI Iepenayi

NPUUHATUN KyT cliipani Beqy4oi mecTtepHi

NPUNHATA JOBXKUHA TBipHOI KOHYyCa

Mopnyib 3y6iB TOJIOBHOI mepenadyi

NPUAHATUN HOPMaJIbHUN MOAYJIb NUTIHAPUYHOIO CTyNeHsS
HOpMaJIbHUY MOAY/Ib KaHAUAATa UMIIHAPUYHOL Tapu
PO3paxyHKOBHY MOMEHT Ha BXO[i HMJIIHAPUYHOTO CTYIIEHS
4yucyo 3y6iB Bey4oil MIeCTEePHI MUIIHAPUYHOTO CTYIIEHS
4uCIo 3y06iB BeeHOT0 KOIeca MUIHAPUYHOTO CTYIIeHST
KyT Haxuly 3y0iB IMUIIHAPUYHOI Tapu

BiIHOILIEHHS IIWPUHY BiHIIA 00 HOPMaJIbHOTO MOIYJIS
KoedinieHT popmu 3yba Bemydol UMTIHAPUYHOI IIIecTepHi
KoedinieHT hopmu 3yba BeIeHOTr0 HUIIHOPUYHOTO Kojeca
IOIyCTHMe HallpPyXKeHHs 3TMHY UWIIHAPUYHOIL mapu
IOIyCTUMe KOHTaKTHe HalpyXKeHHs HUTIHAPUYHOI Tapu
KyT 3a4elIeHHs HUTIHAPUYHOI Tapu

MOZIYJIb IPYKHOCTI MaTepiany 3y64yacTux KoJic
NPUUHATUN KoedillieHT KOHTaKTHOI hopMynu ['epria
npuiHATa 60KOBA XKOPCTKICTh OIHOTO KoJieca

pafiyc mOBOPOTY 3 ypaxXyBaHHSIM BiBeI€HHS IIUH
KoedilieHT 6110KyBaHHs gudepeHIiana

OOIyCTHMe HaIPYKeHHs 3TUHY MiBoCi
IjIede Bif IJIOIIMHYU KoJleca B0 HeOe3IeyHoro nepepisy

Koe(dillieHT IuHaMiYHOTO HaBaHTAXKEHHS ITiBOCi

Koe(illieHT 34enseHHs I TPAaHUYHOI0 HaBaHTaKeHHs MiBOCi

HaUOiNbIIA YacTKa OCLOBOTO MOMEHTY Ha OTHOMY KOJeci
po3paxyHKOBa [IOBXKUHA MiBOCi

PO3paxyHKOBUY MOMEHT OfHi€l miBoci

miaMeTp HaBaHTaxXeHOoi miBoci

IOIyCTUMe HallpyXKeHHS KPy4eHHs po3BaHTaXKeHOol miBoci
NPUAHATUN JiaMeTp pPo3BaHTaXKeHOI miBoci

30BHIINHIN AiaMeTp TapinbyacToi IpyKUHU

IiaMeTp KOHTaKTy 3 HATUCKHUM JUCKOM

BHYTPIiIIHIN AiaMeTp IemoCTKIB NPyKUHA

BHYTPIIIHi# AiaMeTp CyILibHOI YaCTUHU IPYKUHU
TOBIIMHA TapPiIbYacTOl IPYKUHU

IIOoYaTKOBA BUCOTA Tapi/ib4acTol IPYKUHU

MOMYJIb IPYZKHOCTI MaTepiaiy Tapinp4yacTol IpyKuHA

OopuHMuA
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BenuuuHa

KoedinienT ITyaccoHa MaTepiany Tapiib4acTol IpyKUHU
MHOXKHUK KyTa HaxWIy 3a BUOPaHUM METOHAOM

MHOXKHHUK 3THHHOTO 4JIeHa 32 BUOPaHUM METONOM

3HAKOBUH MHOXKHUK TOBIIMHHOI'O YJIeHa 32 BUOPAaHUM METOLOM
MHOXKHUK MOMYJISI IPY2KHOCTi 3a BUOPaHUM METOLOM

CHa Ha BUXKUMHOMY MifIIUITHUKY

norapudmidyHe cepemHE OiaMeTpPiB CYLIIbHOI YaCTUHNI
TIpuiiasiTe 4yucio 3y6iB KOPOHHOI MIeCTipHi KOIiCHOI mepemayi
TTpuiHATHY MOAYJIb KOJIICHOI mepenayi

OPUUHATUN CTaTUYHUYN IPOTUH MiABiCKK

TIPUCKOPEHHS BUIBHOTO NafiHHSA

4acToTa BJIaCHUX KOJIMBaHb IigPEeCOPEeHUX Mac

4acToTa BJIaCHUX KOJIMBaHb HENiIpeCopeHux Mac

HHUKHS MeXKa [KepeJIbHOro fialta3oHy 4acTOTH HeliipeCoOpeHux Mac
BEPXHS MexKa [KepebHOro [iara30oHy 4YacTOTH HellilpecopeHux Mac
NPUAHATUN TUCK MOBITPS B IIUHI [JIs [TOIIEPEIHBOI OLIHKYM TUCKY Ha I'PYHT
BUCOTa HEPIBHOCTI [JIs1 HABYAJIPHOTO ITOPiBHSIHHS

cyMapHa pafiiajibHa JKOPCTKICTh IIUH OCi

HeIligpecopeHa Maca oci

IIONIa KOHTAKTY OGHOTO KOJleca 3 OIIOPHOI0 IIOBEPXHEIO

KIIBKICTB KOJIiC Ha po3paxyHKOBil oci

BifgcTaHb Bif MepegHBOI OCi 10 IEeHTpa Mac

NPUNAHATUN CTaHOAPTHUY ITepepi3 IucTa pecopu

NIPUNHSATA JOBXKUHA PECOPU

po3paxyHKOBe IUHaMiyHe HaBaHTaXKeHHS MiIBiCKU

CyMapHUY CTaTUYHUY i fUHaMiYHUN IPOTUH MinBicKu

NPUUHATUN pafiyc pyJIboBOTO Kojleca

[IpUAHSATE IJIeYe 00KOYYBaHHS KEPOBAHOTO KoJjleca

nputieaTui KKJI pysIb0Boro MexaHizMmy

nputiaaTui KKJI pynboBoro npusoga

CyMapHUI! MOMEHT OIIOpPY ITIOBOPOTY KepPOBaHUX KOJIiC
CUJIOBe IlepefiaBajibHe YHCIIO PYJIbOBOTO KePyBaHHS
NPUAHATUN KOedillieHT PO3IOAiITYy raJbMOBUX CUJT
PO3paxyHKOBUM KOebillieHT 3UeIlJIEHHS [IJIs1 TaJlbMyBaHHS
TPUUHATHHN KoebillieHT TepTs rajabMOBOl ITapu
rajabMOBUI MOMEHT OJHOI'O IIepPeJHbOr0 Kojleca
NPUAHATUN poOoYui Xim rajbMoBoi megasti

NpUHHSATE CHUJIOBE IlepefaBaIbHe YHUCIIO rajJlbMOBOTO IIPUBOAA
npuiaaTui KKJI ransMoBoro npusopa

po3TalllyBaHHs PYyJIbOBOI Tpamnenii BiTHOCHO IlepefHbol oci
NIPUNHSTE BiIHOIIEHHS IJleda Tpallellii 4o JOBXWHU TATU

OOBXKHHa HOHepe'—IHO.I' pyJ'II:;OBOi TATHU
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Mo3HavyeHHn

Z

BenuuuHa

NPUAHATE YuCIIo 3y6iB IecTipHi peHKoBOTO MexaHi3My
NPUHHATA BUCOTa PEUKHU

NPUUHATHH MOAYJb 3y0iB peliKu

cepenHill fiamMeTp UUIIIHAPUYHOL IPYKUHI

MPUUHSATE OJOIyCTUME NOTUYHE HalpyKeHHS NPYXKUHU

PO3PaxyHKOBUH AiaMeTp OPOTY IPYKUHU

NPUHHSATE YUCIIO HEPOOOUUX BUTKIB IPYKUHI
mjiedye BaXeJs TOPCioHa
MPUHHATE JOIyCTUME JOTUYHE HAPYXKEeHHS KPYTJIOr0 TOPCioHa

PO3paxyHKOBU AiaMeTp KPyIIoro TOpCioHa
npuiHATa poboya HOBXKUHA TOPCiOHA
TOBIIMHA IJIACTUHU TOPCiOHA

LUIMPUHA IJIACTUHYU TOPCioHA

YHCIIO IIJIaCTUH TOPCioHa
NPUIHATE NepefasalibHe YHUCIIO KOJIICHOTO pefyKTopa
MPURHATE YUCJIO CaTeIiTiB KOJIICHOTO pegyKTopa

NpUWHATE HONYyCTUMe KOHTAKTHE HaIPyXKeHHs 3y0iB

IpUHHSATA Mi2KOChOBa BiICTaHb KOJIICHOTO PeAyKTopa
NPUUHATAN MHOXKHUK IIOC/IiHOBHOTO 30i/IbIIIEHHS IITUPUHY BiHIIB

MPUAHATE YUCIIO 3y6iB COHAYHOI IIeCTipHi
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Po3anin 1. 3aBaaHHA Ta NOPAAOK BUKOHAHHA NPOEKTY

Bing mpu3Ha4YeHHs aBTOMOOLISA N0 Y3roAKeHUX PO3PaxyHKiB, PUCYHKIB i BUCHOBKIB.

KypcoBuil IPOEKT MOYMHAIOTE i3 3aBOAHHA: IOJIs KOTO i B SKUX yMOBaX IPAIIOE aBTOMOOiIb, sIKe KOPUCHE HaBaHTAXKEHHS BiH
MIEePEeBO3UTH i TKUX TATOBUX BIIACTUBOCTEHM Ma€e mocsArTu. Lli BUMOTH 3amaioTh 4O BUOOPY ABHUTYHA a00 30BHIIIHBOI'O KOHTYPY.
TIpoToTun momomarae oO6TPyHTYBaTHU IOYATKOBI TapaMeTpH, ajie HOoro IaclopT He 3aMiHIOE 3aBHaHHS Ha HOBUU aBTOMOOIIIb.

YV 3amwucui mociigoBHO IMOJAIOTh BUXIAHI AaHi, KOMIIOHYBAaHHS, TSATOBI Ta €HEPreTHYHi BJIACTUBOCTI, pO3pPaxyHOK OOpaHUX
By3/iB i mimcymMKoBuit BUCHOBOK. Crmepiny ¢ikCyiOTh IpU3HAYeHHS, KaTeropilo, 3aBaHTaXKeHHS Ta [OPOXKHiI yMOBU; IIOTIM
BU3HAQYAIOTh MAacCH, OIOPU ¥ IIWHY; MiCJA I[bOTO Y3TOAXKYIOTH CHUJIOBY YCTAHOBKY, Iepemadi Ta pobodi pexumu. Po3paxyHKU
XOMOBOl YaCTUHU ¥ OpPraHiB KepyBaHHS CIHUPAIOTHCS HA Ti caMi Macu Ta reoMeTpilo.

IITlo BBakKalOTh BUXiTHUM IapaMeTpPoOM

711 KOKHOTO YHCJIa 3a3HaydaloTh, YX BOHO 3aJjaHe 3aBHOAHHSM, y35iTe 3 KOHKPETHOTO OKepeja, IPUHHATE aBTOpoM abo
obuucsieHe paximre. [JoBifKoBe 3HAYEHHS MPOTOTUIIA 30epiraroTh pa3oM i3 Ha3BOw0 Moaudikarllii Ta MTOCUIAHHAM Ha 3aluUC YU
CTOPIiHKY. K0 MOBiMHUK MiCTUTD TiJIbKW 3arajbHy BaHTAXKOIIiAMOMHICTb, ITOAINT Ha JIogel, 6arax i BaHTaX He MPUIIHCYIOTh
OOBimHUKY 6e3 OKpeMoi migcTasu.

Bubip i3 mianmazony odopMIIIOIOTH SK NPUUHATTS: Ha3WBalOTh Oiamna3oH, o0paHe 3HAYeHHS Ta IPUYUHY BubGOopy. PopMymy
odopMII0I0TE pa3oM i3 BU3HAYEHHSAM II03HAYEHb, ONMHUIIIMU, IiACTAHOBKOIO Ta KOPOTKUM BHCHOBKOM. fKIIO pe3ynbTaT
yKe CTOIiTh y HifCTaHOBIi, TOBTOPIOBATH MOT0 OKPEMUM IIiANNCOM HE MOTPiOHO.

BapiaHTH CHJIOBOI YCTaHOBKH

Tabnvus M.1.1 — BapiaHTV CMI0BOI YCTAaHOBKM Ta NOTPIOHI NOYaTKOBI pilLeHHSs
BapiaHT LLLo noTPiGHO BU3HAYUTK A0 TATOBOro Po3paxyHKy
IIBUTYH BHYTPIIIHBOTO 3TrOPSSHHS = Bup manuBa, XapaKTepPUCTUKY ABUTYHA, MEXaHIYHUN IIISIX [0 BeAy4YUX KOJIiC

AKyMYJISITOPHHUH €1eKTPoMOo6ins | XapaKTepUCTHKY TAT0BOI €JIEKTPOMAIIUHYU, PeAyKIIifo, 3amac i JonmycTUMuH o0MiH eHeprieio 6aTapel

[TapanenbHU riGpumg SIKi MaIIMHEYM BEAYTH KOjleca Ta SIK 0OMEeKY€ETbCS CIiIbHUM MOMEHT

[TocmigoBHMH TiOPUA EnekTpuyHUM UIIAX TATU ¥ OKpeMul uisax Bim [IB3 yepes3 reHepaTtop

Ti6pup i3 30BHINIHIM Ti caMi KOHCTPYKTUBHI 3B'SI3KM Ta OKPEMO PeXKUM 3i 3MeHIIeHHSAM ab0 NifTpuMaHHIM 3amacy
3apsAKaHHAM eHeprii 6aTapei

Ha3sBa ribpupma He 3apae HOT0 eHEepPreTUYHOr'o pexxuMy. IIpu nmopiBHSAHHI BUTpaTH IajiBa 3a3HA4alOoTh TAaKOX 3MiHY 3amacy
eHeprii 6aTapei; iHaKIe OMHAKOBUY KiJIOMETD LIISIXYy MOZKEe OIIaYyBATUCS Pi3HUMU [OKepejiaMu eHepril. [JoKnanHi yMoBU U
IIpUKJIaJu HaBeIeHO B po3minax 4-8.

Pucynku OyOyioTh 3a NPUMHATHMHM pPO3MipaMu Ta pes3yjbTaTaMH. YMOBHa ¢opMa Ky3o0Ba abo 3y0iB [OMYCKAETHCS SK
MOSICHEHHSI CXeMH, SIKIO ii He Ha3BaHO ITACIOPTHOIO reoMeTpiero. Y ¢diHambHIN 3amucIi 3ajulIaloTh CTAaTUYHI BEKTOPHI
PUCYHKH ¥ Tabnulli, mocTaTHi Aysa nepeBipku 6e3 3aIyCKy 3aCTOCYHKY.
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Po3pin 2. BuxigHi paHi ona npoeKTyBaHHA

Kateropisi, HaBaHTaXkeHHS, IIBUAKICTE i Jopora 3 SBHUMH OOUHUIISIMYU Ta OKepejlaMHu.

Tlepen moYaTKOM PO3PaxXyHKY 3allOBHIOIOTH TAOJIUINO BUXIMHUX HAaHWUX. Macu 3afaioTh y KijlorpaMax, HOBXHWHU — Yy MeTpax;
MIBUIKICTh MOXKHA BBOOUTH Yy KM/ron abo M/C i3 SBHMM IepepaxyHKOM. Maca ! cuia TSXIiHHS € DISHUMU BeIudYWHaMU:

rnepexin [0 CUIM BUKOHYIOTH Yepe3 IMPUCKOPEHHS BimbHOTO maminHg. [laHi pisHux mopudikarit nmporoTuna He 00'€OHYIOTH
NuIne Yepe3 NomiOGHICTh Ha3BU MOMOEITI.

Tabnvusa M.2.1 — Cknag BUXiAHUX AaHUX NPOEKTY

Mpyna BuxigHUX gaHux Wo dikcyoTb

[Tpu3HadeHHs ¥ KaTeropis JlerkoBuii, aBTo0yC ab0 BaHTaXKHUIM; XapaKTep IepeBe3eHHs Ta IpUMHSITa KaTeropis
KopucHe HaBaHTaKeHHS JIropu pa3oM i3 BomieM, 6arax i BaHTaXK; OXKEePeIbHi Ta MPUNHSATI CKIaTHUKU OKPEMO
IMpotoTun Touyna mogudikalisi, Macu, 6a3a Ta Bigomi rabapuTHu 3 IXHIM OXOMKEHHSIM

CusoBa yCcTaHOBKa Turm, eHeproHociii, MexaHi4Hi I eJIeKTPUYHi 3B'I3KU 3 BEOy4YUMU OCSIMU

MakcuMasibHa IIBUAKICTh 3Ha4YeHHSs, OOUHUII Ta YMOBHU AOPOTH, 3a SIKUX il TOTPiOHO AOCSATTH

J1OopoKHi ym0oBHI Mepezka IOpOTH, TOBEPXHS, KoedillieHT KOYEeHHS Ha MaJlill IIBUAKOCTI Ta O3MOBXKHIN yXui

Mepexy poporu ¥ Martepianm noBepxHi 00upalTh He3alexXkHo. Ha3Ba MOKPUTTS He BHU3HAYa€ HOOMYCTUMUX BaroBUX
HaBaHTaXeHb, MpPodino HepiBHOCTel abo Kiacy IIOPCTKOCTi. [OmaTHUM yXWJI O3HAYa€ Mig#oM, Bif'€éMHUH — CIIyCK.
BifgcoTok, BimHOIIEHHS BUCOT i KyT y rpagycax IepeBOIOATh y IIPUNHATE B PO3PaxXyHKY BiNHOIIEHHS, a He IMifCTaBIAITh SIK
OOHAKOBI Yuca.

2.1. KoediuieHT onopy KOYEeHHIO0 Ha MaJIidl IIBHAKOCTi

Tabnuus HuXKYe BigTBOpIOE miamasonu TaOmuii 4 Ha c. 44 kuuru A. K. Bupyni «IIpoekTyBaHHS aBTOMOOITBHHX HOPIr»,
vyactuHa 1. lle miama3oHu caMe OJjisi HaBEeIEHUX CTaHiB MOKpuUTTsA. Hampukiap, 6ine mebGeHeBe IIIOCe HE OTOTOXKHIOIOTH i3
nyxKuM IebeHem abo yuIiIbHEHUM IpaBieM.

Tabnvusa M.2.2 — [liana3oHn KoedilieHTa KOYEHHSA 3a CTaHOM MNOBEPXHi

MoBepxHsa 3a pXepenom HOiana3oH koedili€eHTa KOYEeHHA
AcdanbrobeToHHE ¥ 11eMEHTOOETOHHE TOKPUTTS 0,01-0,02

YopHe mebeHeBe II0Ce 3 PiBHOIO ITOBEPXHEIO 0,020-0,025

Bine me6enese moce 0,03-0,05

BpykiBka 0,04-0,05

['pyHTOBa gopora, cyxa i piBHa 0,04-0,05

['pyHTOBa gopora, HepiBHA IIPU 3BOJIOXKEHHI I'PYHTY 0,07-0,15

ITopora o CHIKHUX IicKax 0,15-0,30

KaTanor mpoekTy TakoXK MIiCTUThb OKpeMi [OBigKOBI 3HaueHHs 3 Tabnuui 2 «PeKoMeHIOOBaHi 3HAYEHHS ONOPY KOYEHHIO»
depepasbHOTO YIIPABIIiHHS aBTOMOOiMbHUX mopir CIIIA. [Ikepeno IUX TOYKOBUX 3HAUYEHb — MOOKYMEHT Y _TPAHCIOPTHOMY
penozutapii CIITA, Tabnung 2. HasgBHICTh OQHOI'0 YKcClIa He 03Havae, I [JIs HbOTO BCTaHOBJIEHO Miana3oH bupyri.

Tabnvus M.2.3 — OKpeMi [0oBiAKOBI 3HAaYEHHS KOeiLliEHTa KOYEeHHs

MoBepxHA KaTanory OKpeMe A0BifKOBE 3HAYeHHSA
Cyxwuii piBHUE achanbTo0ETOH 0,012
VurinbHeHU# rpasii 0,015
IMyxkuii milaHul I'PyHT 0,037
[Tyxkuii mebiHb 0,050
IMyxkwuii rpaBiit 0,100
I'mu6oKUH micoK 0,150

st 3HOLIEeHOTO ab0 HEePiBHOTO acdasbTy B 3aCTOCYHKY € HaB4YajibHe NMPUAHSITTS 0,020. BoHO HE € OKpEeMUM PSIIKOM TaGJIHIl
Bupymi [mns Takoro craHy HOKPUTTSA. fKIIo BuOpaHO BlacHy IIOBepxXxHIO abo BUMipsiHe 3Ha4yeHHs, 3a3Ha4daloTh OKepeio,
YMOBU IIIVH, HaBaHTaXKeHHSI ¥ BUMipioBaHH. [lianma30H CyCimHBOTO 3a HA3BOIO IIOKPUTTSI He BUKOPUCTOBYIOTH SK yOaBaHUN
IOKas.

2.2. YrouHeHHs1 KoedinienTa 3a IBUAKICTIO
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IIIBunKkicHa 3ajeXHiCTh HaBeneHa y bupyni Ha c. 45. [Jo 50 kM/rop BKIIOYHO KoedillieHT npuiiMaioTs ctanuM. Bume 50 i mo
150 KM/ron 3aCTOCOBYIOTH eMIIipUYHY mnonpaBKy. Bume 150 KM/TOf 3aCTOCYHOK IIPOIOBXKYE Ty CcaMy 3aJIeKHICTb 3 SIBHOIO
[IO3HAYKOI0 EeKCTpamoJslii. 3HaueHHs MIBUOKOCTI y wifi dbopmyni migcTaBnsioTh Yy KM/TOf, HaBiTh SAKINO iHIII po3minum
IIpaIfioTh ¥ M/C.

KoediuieHT onopy KOYEHHIO NPU MaKCUMasnbHIN LUBUAKOCTI

BxigHuit kKoedilieHT myis mOBEpXHi Ta KoedillieHT mpu MaKCUMaJIbHiM IIBUOKOCTI 30epiraioTh okpeMo. CaMe yTOYHEHUH
Koe(diIlieHT mepexomuTh y CyMapHUM OOPOXKHIiHM omip po3miny 3 i po3paxyHOK HMOTPiGHOI HMOTYKHOCTi. 3MiHa MaKCHMaJbHOI
IIBUKOCTI IOBUHHA IIepepaxyBaTy 1le! JIaHIIOT, a He JIullle mianuc Ha rpadiky.

Ko 3acTOoCOBYIOThH: MaKcuMaJsibHa IIBUAKICTE He nepeBuilye 50 KM/rom; KoedillieHT KOYEeHHS 3aJIUIITAEThCS JOBiTKOBUM.

B okpemomy npukiani npuiHaTo 40 xm/ropn. JIiHifiHY mompaBKy TYT He 3aCTOCOBYIOTh, TOMY KOe®iIlieHT He 3MeHIIyEThCS
HUXK4Ye I0YaTKOBOIO 3HAa4YEeHHH.

Tabnuusa M.2.1 — BuxigHi BeAMYMHN NPUIAHATOrO pilleHHsA: KoedilieHT onopy KOYeHHIO NPy MakCUMabHi LWBUAKOCTI

Mo3Ha4YyeHHa BenunuuHa OpuHuunA Moxop>xeHHA

fo Koe(dillieHT omopy KOUeHHIO Ha MaJliif MIBUAKOCTL 6e3po3mipHa BXifHI faHi
BeJIMYUHa

Vinax 3ajlaHa HaiGinba MBUAKICTL aBTOMOGISA Mm/c BXinHi ani

Mpuknag — aBToMobiNb i3 MaKCMManbHOW WBMAKICTIO 40 KM/rof,
f=fo
f=f,=0.0150
Oxepeno: [1]
(2.1) Koiu 3acTOoCOBYIOTh: MakcuManbHa MIBUAKICTE Oinbia 3a 50 i He nepesuirye 150 KkM/ron; BUKOPUCTAHO HaBeIeHUH
IKepeyoM iHTepBall.

s HackpisHoro npukiany npuiHaTo 120 km/ronm Ta moyatkoBuy KoedinienTt 0,015 gns yuinbHeHOTro rpasiipo. IToxonkeHHS
II04YaTKOBOI0 KoedillieHTa I ITOXOMKEeHHs MIBUIKICHOI TIOIpaBKU € OKPEMUMH IIifcTaBaMu.

Tabnuua 0.2.1.1 — BuxigHi Benn4nHn go (2.1): KoediuieHT onopy KOYeHHIO Npu MakCUMaibHiA LWBUAKOCTI

Mo3HavyeHHn BenunuuHa OoauHuuA Moxop>keHHn

fo KoebillieHT 0IIOpy KOYEeHHI0 Ha MaJTill IIBUOKOCTL 6e3po3mipHa BXinHi faHi
BeJIM4YHUHa

Vimax 3afjaHa Ha#binpla IIBUOKICTE aBTOMOOGIS Mm/C BXifHi faHi

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA
f=fo(1+0,01(V-50)) (2.1)
f=0.0150(1+0,01(120.0-50))=0.0255

Mxepemo: [1]

(2.1) Ko 3aCTOCOBYIOTh: MakcuMaibHa MBUOKICTh epeBuinye 150 KM/rof; 9uUCIoBe 3HAUYEHHS OTPUMaHO
MIPOOBXKEHHSIM 3aJIe2KHOCTI 3a MeXi AxKepera.

EnexTpuuHuii npukian Ma€ 3agaHi 160 km/ron. [TprunHa eKCTPAmOJIsAilii — IIBUOKICTb, a He €JIeKTPUUYHHUN TUIl ITPUBOIA.
Takwui#i pe3ynbTat noTPeby€e MepPeBipKy 3a NPULATHOIO MOOEJII0 a00 JaHWMU ITUH OJISI IHOTO PEKUMY.

Tabnvusa 0.2.1.2 — BuxigHi BenmyinHm fo (2.1): KoedilieHT onopy KOYEHHI0 NPy MaKCMMasibHi WBUAKOCTI

Mo3Ha4YyeHHa BenuuuHa OopuHMuAa Moxop>keHHA

fo Koe(dilieHT onopy KOUeHHIO Ha MaJlilf MIBUAKOCTL 6e3po3mipHa BXifHI faHi
BeJIMUYUHA

% 3aaHa HauGiIbIIA MIBUAKICTE aBTOMOGIS Mm/c BXinHi naui

max

Mpuknag — enekTpomMobinb
f=fo(1+0,01(V-50)) (2.1)
f=0.0150(1+0,01(160.0-50))=0.0315

e IBupkicTh 160.0 kM/rox nepeBuirye 150 KM/Toq — BEPXHIO MeXKY iHTepBaly, OJIs IKOTO AKepeJIo MoJae II0 3aJIeKHiCcTh. 3HaYeHHs f
OTPUMAHO eKCTPATIOJISIiE€r0 3a MeXi 00J1aCTi 3aCTOCOBHOCTI [izKepera.

Oxxepeno: [1]
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Po3pin 3. AHani3 BUXiaHUX paHUX i KOMMNOHOBAJIbHA cXeMa

Macu aBTOMOGins, PO3IMOMiN Baru IO OCAX, ITOJIOKEHHS IIeHTpa Mac, KoJlicHa ¢popMyra Ta OIip JOpOru.
Po3paxyHOK aBTOMOOI/ISI MOYMHAETHCS HE 3 OBUTYHA, a 3 MAcCH. Bim Hei 3ameXuTh yce mopasblle: MOTPiOHA MOTYKHICTH,
nepeqaBalibHi YKCa, PO3MipH By3JIiB, TajbMa. A Macy Ha IIi# cTafii e HiXTo He 3HA€ — Il OI[iHIOIOTh.

Jlorika omiHKu Taka. BitoMo, mo aBTOMOOis Ma€e mepeBO3UTHU: JIIofel, Oarax, BaHTaxX. lle KOpUCHe HaBaHTAXKEHHS, i BOHO
3a7aeThCs 3aBmaHHAM. Hani 6epyTh IPOTOTUII — yKe BUTOTOBJIEHWM aBTOMOOiNL GIM3BKOr0 NpU3HAYEHHS — i IUTAIOThH, Y
CKinbKM pasziB Moro BjacHa Maca OinbIlla 3a KOPHCHEe HaBaHTaxKeHHd. Lle CHiBBimHOINIEHHS NMEePEHOCSATh Ha IPOEKTOBAHUMI
aBTOMOOLb.

Ouinka rpy0a, i Tako BOHA ¥ 3ajlyMaHa. YTOYHIOBATH ii € CEHC JIHUIIe TOMi, KOJIM CTAaHYyTh BiOMi Macu CKJIagHUKIB, a Ha i
ctapil ix HeMae. ToMy KOXKHE YHCJIO I[bOI'0 PO3[ily — NPOEKTHA OIiHKA, IKY IIEPEBipSI0OTH 3rO0M.

Macu

Bu3HaYeHHA KOPUCHOIO HaBaHTa>KeHHA

KopucHe HaBaHTaXKEHHsSI CKIAHalOTh i3 TOTO, II0 aBTOMOOGINL CIpaBhi mepeBo3uth. 11lo caMe BXOOUTH JO CYMH — 3aJIe’KUTh
Bif MpU3HAYEHHS, i TyT METOAMKA PO3TallyKy€ETHCA.

(3.1) Kostu 3aCTOCOBYIOTH: ABTOMOOi/Ib I€PEBO3UTH JIIOJEH — JIETKOBUM ab0 aBTOOYC.

Macy mope# 6epyTh sIK KiTbKiCTh MiCIlb, Pa30M i3 BOMi€EM, TOMHOXKEHY Ha NMPUUHSATY Macy ofmHiel mogwHu. Barax momaioThb
OKpEeMO.

Tabnvus 0.3.1.3 — BuxigHi BenmynHm fo (3.1): BUsHa4yeHHs KOPUCHOr0 HaBaHTaXKEHHS

Mo3Ha4yeHHa BenunuumHa OpuHuMuAa Moxop>xeHHna
Nocis KiJIBKIiCTB JIIOJIeH y CaJIoOHi, pa3oM i3 BofieM KiJIbKiCTB BXifHi faHi
My cosu NIpURHSATaA Maca OfHiel monuHu KT BXifgHi maHi
Mearax Maca Garaxy KT BXinHI naHi

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA
MK0p=Mn+M6ara)K (3-1)
MK0p=375+249=624 KT

Oxepeno: [2]

(3.1) Koy 3aCTOCOBYIOTh: ABTOMOOiNTb IEPEBO3UTH BAaHTAaXK — BaHTAXKHUN aBTOMOOIb.
TyT HeMae Hi macaXkupis, Hi 6araxy: KOpUCHe HaBAHTAXXEHHS — Ile BAaHTAXKOMiAHOMHICTE i 6inbi Hivoro. [lomaBaTu mO Hel
Macy Bomist 6yo 6 mogBiliHUM 06GJIiIKOM — BOMil y2Ke BpaxOBaHUI y BIACHIN Maci.
Tabnuua 0.3.1.1 — BuxigHi BennynHm o (3.1): BusHayeHHA KOPUCHOIrO HaBaHTaXKeHHs
Mo3Ha4YyeHHA BenunuuHa OpuHMuA Moxop>xeHHA

M,

B Maca BaHTaxy KT BXiOHi gaHi

Mpuknag — BaHTa>XHWI TPUBICHUI aBToMobinb (KaMA3-53215, 6x4)
Myop=M, (3.1)
MKOP=11155 KT

e Kopuchne HaBaHTaxkeHHs 11 155 Kr B3ATO 3 NaCOPTHUX HaHUX IIPOTOTUILY.

Hxepeno: [3]; [4]

(3.1) Ko 3aCTOCOBYIOTH: ABTOMOGi/Th IIEPEBO3UTH i TI0fIeH, i BaHTaXK — BAHTAXKHO-TTaCaXKUPChKUH.

CknapmamTh yci Tpu momaHKu. CaMe TYT BHUAHO, YoMy (opMu pPO3OiIAIOTH: KOXXKHa 3 HUX Oepe PiBHO Ti BeIWYMHU, SKi 1eH
aBTOMOOINb cIIpaBi Be3e, i 2KOgHOI 3aiBOi.
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Tabnuua 0.3.1.2 — BuxigHi Benn4nHn o (3.1): BusHa4yeHHA KOPUCHOIrO0 HaBaHTaXKeHH s

Mo3Ha4vyeHHa BenunuuHa OpuHMuna Moxop>xeHHAa
Nycig KiJIBKICTB JTIOfeN y caJioHi, pa3oM i3 BomieM KIJIBKICTB BXinHI nani
My cosu TIpUHHSATa Maca OfHi€l TIONUHI KT BXigHi maHi
Mﬁaram Maca 6ara>Ky KT BXigHi maHi
M, Maca BaHTaxy KT BximHi gani

Mpuknap — BaHTa)XHO-MNaCa>XUPCbKNn aBTOMObINb
MK0p=MH+M6aTa)K+MB (3.1)
M, ,,=675+60+200=935 kT

KOp

e Cywmapsi 935 kr i 9 oci6 pa3oMm i3 BomieM B3sTO 3 mpoToTUny; 60 Kr 6araxy Ta 200 KI BaHTaxy IPUUHSATO aBTOpPoM, 60 AKepesio TaKoro
TIOAiNy He HOofJaE.

I:xepero: [3]; [5]; [2]

TlopiBHSANTE TPHU MepeIiKu BeNMUYUH Buile. Ilacaxkupcrka ¢hopMa He 3HAE BaHTAXy, BAaHTaxkKHa He 3HAE Hi JTofed, Hi 6araxy,
a KkoMOiHOBaHa 3HA€ BCe — i 1le He 0(DOPMJIEHHS, a caMa MeTOOWKa: BeJIUYHHA, TKOi aBTOMOOiIb He Be3e, He Ma€ BXOOUTH B
10r0 po3paxyHOK HaBiTh HyJIEM.

Bu3Ha4YeHHA BJIaCHOi Macu

BracHy Macy OLiHIOIOTH 4Yepe3 IpoTOoTUN. KoedillieHT BrIacHOI Macu — Ile BiJHOIIEHHS, 3HSITE 3 yXKe BUTOTOBJIEHOTO
aBTOMO0iJIsT 6JTM3BKOTO MMPU3HAYEHHS: JIETKOBUM aBTOMOOIIb BaXKUTh MPUOIM3HO BOBiYi OiibIlle 3a Te, 1110 Be3e, BAaHTAXKHUN —
IpUOIU3HO CTITBKY XK.

Came TyT y pO3paxyHOK BXOOUTH HalOibllla HEBU3HAUEHICTh yChOTO IPOEKTY. [ToMuKa B KoedillieHTi TepeHOCUTHLCS masti Ha
BCe: Ha IOTY2KHICTb, Ha TrajibMa, Ha KOXKEeH BY30JI TPaHCMicil.

Tabnuusa 0.3.3 — BuxigHi Bennymnum go (3.3): Bu3HavyeHHs BAacHOIi Mmacu

Mo3Ha4YyeHHa BenuuuHa OopuHMuAa Moxop>keHHA
q KoediuieHT BnacHoi Macu [Tokasye, y CKinbKy pasiB BracHa Maca aBTomo0insg | 6e3po3MipHa IPHUAHATO
Ginblia 3a KOPHCHe HaBaHTaKeHHS. Moro mpuiiMaioTh 3a IPOTOTHIIOM. BeJIM4YMHa TPOEKTYBAJIbHUKOM
M. KOpHCHE HaBaHTaXXKeHHS KT o6uucieno paxime (3.1)

KOp

Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA
M0=qMKop (3.3)
My=1.800-624=1123 kr

Ixepeno: [6]

Bu3Ha4YeHHA NOBHOI Macu

IToBHa Maca — Ile BjlaCHa Maca pa3oM i3 KOPUCHMM HaBaHTaxKeHHsM. CKiIafaHHS, a He OO4YMCIIEHHS: caMe Iie YHCJIO fati
03Ha4dae «aBTOMOOINIb» ¥ BCiX po3paxyHKax.

Tabnuusa 0.3.4 — BuxigHi BennynnHu go (3.4): Bu3Ha4yeHHs noBHOT Macu

Mo3Ha4YyeHHa BenunuuHa oauHMuAa Moxop>keHHsA
M, BJIACHA Maca aBTOMOOIIsA KT obuucneHno pasime (3.3)
Myop KOPHCHE HaBaHTaXXeHHS KT o6uuncneno paxime (3.1)

Mpuknag — 3BMYaiHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBLOrO 3rOpsAHHSA
M,=My+M,,, (3.4)
M, =1123+624=1747 Kr

xepeso: [6]
Bara Ta ii po3nogin

MoBHa cuna TAXIHHA aBTOMOGINA

Bim Macu mepexomsTb OO CHUIU TSXKiHHS, 60 B DIBHAHHAX PyXy CTOITh CHJIa, a He Maca. llepexim — MHOXEHHS Ha
MIPUCKOPEHHs BIIBHOTO NTaAiHHS.
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Tabnuusa 0.3.5.2 — BuxigHi Benn4nHu o (3.5): MoBHa cuna TsXKiHHA aBToMobinsa
Mo3Ha4vyeHHa BenunuuHa OpuHuusA Moxop>XxeHHAa

M. IIOBHA Maca aBTOMOOiIsa KT oGuucneHo paxime (3.4)

a

Mpuknag — 3BNYaliHWUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA
Ga=M,g (3.5)
G,=1747-9,81/1000=17.14 xH

xkepeno: [6]

MonepenHin po3noain HaBaHTa>XE@HHSA MO OCAX

Bara pos3nominsieTecs MiXK OCSIMH HEPIBHOMIpPHO, i caMe Iled PO3IOMiNl BU3HAa4a€, Ky CUIy TITHM MOXKYTh IlepefaTu Bedydi
KoJieca ¥ SIK rajbMyBaTUMe aBTOMOOiNb.

Lleit KpOK [a€ mepestiK, a He OMHe YUCJIO: CKiIBKOM OCSIM — CTiJIbKOM i cusiaM. ToMy OKpeMoro psmgka «= 3HaYeHHs» B HbOT'O
HeMae, a MificTaHOBKa IT0Ka3ye KOXKHY BiCb CBOIM NOOAHKOM.

Tabnuua 0.3.5.1 — BuxigHi Benn4nHn go (3.5): NMonepefHin po3noain HaBaHTa>KeHHS Mo 0CAxX

Mo3Ha4YyeHHa BenunuuHa oamMHMuA Moxop>XxeHHsa

G, TIOBHA CHUJIa TAXKIHHS aBTOMOOLIs kH o6uncieHo paHimte (3.5)

— TIpURHSATa KOJIiCHa ¢popMyna He YKCJI0Ba TIPUAHATO MPOEKTYBATBHUKOM
BeJINYMHA

ky YyacTKa Baru Ha IepenHid oci 6e3po3mipHa MPUAHATO IPOEKTYBATBHUKOM
BEJINYMHA

Mpuknag — 3BUYanHMn aBTOMOGINb i3 ABUINYHOM BHYTPILUHbOIO 3ropsiHHA

k= 1y, - G=ké,

n-1

(3.5)

G1=0.450-17.14=7.71; G,=0.550-17.14=9.43

Ixepeno: [6]

Mono>xeHHs ueHTpa mac 3a 6asolo

TTonoKeHHS IeHTpa MacC BUIIJIMBAE 3 PO3IOfAiNy Baru: sIKy 4aCTHHY Baru Hece 3afHs BiChb, HACTiNIbKU LIEHTP Mac 3CyHYTHH
Ha3zaj. OGYNCIIOIT BiicTaHb Bifl mepegHboi oci, a pemty 6a3u AicTaroTh BifHIMaHHSIM.

KineKicTh oceil 3MiHIOE caMe PiBHSAHHS, a He JIUIIE YuCjla B HhOMY.

(3.6) Kosim 3acTOCOBYIOTH: [[BOBiCHA CXeMa.

MoOMEHT BiTHOCHO IIepedHbOi OCi CTBOPIOE OMHA 3a[HS BiCb, i PIBHIHHS Ma€ ABa OJOOAHKH.

Tabnvus [.3.6 — BuxiaHi BenmyinHm po (3.6): MonoXeHHs LeHTpa Mac 3a 6a3oto

Mo3Ha4vyeHHa BenunuuHa OpguHuuA Moxop>xkeHHa
G; CUJIY TSIXKIiHHS, II[0 IPUIIafaloTh Ha oci Lle mepestik, a He ofHe YUCJI0: KOXKHIN KH 064HCIIeHo paHime
oci BifmoBimae cBos cua. (3.5)
G, TIOBHA CHJIA TAXKIHHS aBTOMOOins KH 0064KCIeHo paHime
(3.5)
B 6a3a aBTOMOOiIS M BXifHi maHi

Mpuknag — 3BNYaHWUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA

a= , b=B-a
G.B (3.6)
Ga
a= g 43.2 70 =1.485 m; b=2.70-1.485=1.215 m
17.14

e Pe3ynbpTaT 3CyBaETHCS PA30M i3 IPUMHATOIO YacTKO K1 i TUIIAETHCS MONEepenHiM, JOKU He BUKPECIEHO KOMIIOHOBAJIbHY CXEMY.

Ixepeno: [6]

(3.7) Konu 3aCTOCOBYIOTh: TpHUBiCHa cxeMa — 3afHil Bi30K i3 IBOX OCeH.

MeToaunyHi BkasiBkM O BUKOHAHHSI KYPCOBOTO MPOEKTY 3 AncumniiHn «AsTomobini» — pea. 1 16



3aJHIMH OCSIMHU BXOOUTB V PO3PaxyHOK JIMIIIE TYT: Ha ABOBiCHiM cxewmi ii HeMae.

Tabnuua 0.3.7 — BuxigHi BennumnHm o (3.7): NonoxeHHs ueHTpa mMac 3a 6a3owo

Mo3Ha4vyeHHa BenunuuHa OpguHuuA Moxop>xkeHHa
G; CUJIM TSIXKIiHHS, 110 IPUIIAAAloTh Ha oci Lle meperiik, a He ofHe YHUCII0: KOXKHIN kH 06GuucIeHo panime
ocCi BifImoBimae cBosI cuia. (3.5)
G, IIOBHA CHUJIA TSXKIHHS aBTOMOOGINIS KH 064KCIeHo paHime
(3.5)
6a3za aBTOMOOiIS M BXifHi gaHi
B, BificTaHb MiXK 3afHIMU OCAMU Mae CeHC JIullle Ha TPUBICHIN cxeMi — Ha M BXifHi naHi

IBOBiCHIiM il TPOCTO HEMAE.

Mpuknag — BaHTaXKHWU TpUBICHMI aBTOMObINb (KaMA3-53215, 6x4)

a= b=B-a

G,B+G4(B+B,) *
G

(3.7)

a

A= £9 30-3.69469.30-5.01 =3.175 M; b=3.69-3.175=0.514 ™

189.87

° Pe3yHbTaT 3CYBA€THCA Pa3oM i3 l'IpI/II;IHS{TOIO 4acTKoMo K1 i mumraeTbes HOHepeJIHiM, OOKH HEe BUKPECJIEHO KOMIIOHOBAJIbHY CXeMYy.

xxepeo: [6]
KonicHa ¢phopmyna Tta onip soporu

KonicHa chopmMmyna Ta LUNHK

KinbkicTb oce#t BuOUpaoTh He 3 GOPMyIH, a 3 TPAHUYHHUX MAC, YCTAaHOBIEHUX [IpaBuiaMu [OPOKHLOTO PYXy: BiCh MOXKe
mepenaTH JOPO3i nuiie 0OMeKeHe HaBaHTAXKeHHSs, i KO Maca IIePeBUIly€E MeXY, 0CeH NOLA0Th.

JlerkoBi aBToMO06ini Ta Masi aBToOGycu 11iei TabnIULi He IPOXOASTh — YV HUX MBI OCi 3a IpU3HAYEHHSIM.

Lleit KpoK He MA€ OPYKOBAHOT0 HOMepa PiBHSHHS, i 1le He IPOIMYCK: OOYHMCIIOBATH TYT Hi4OTO, BUOIp POOUTHCS 3a
Tabnuiero.

IIpaBuIo BUOOPY. bepyTh HallMeHIIy KiJTbKiCTh OCe¥, 3a SIKOi ITI0BHA Maca He IePEeBUIIYE I'PAHUYHOI /I JOPOTH IiEl
MepexKi; 3a Helo BU3HAaYaloTh KiJIbKICTh IINH.

T'paHUYHi TOBHI MacK BaHTaXKHUX aBTOMO0GimiB 3a IIJJP — 2 oci: 18 1; 3 oci: 25 T; 4 oci: 32 T (moporu HepKaBHOTO 3HAYEHHS)

Ko/ 3aCTOCOBYIOTh: JIerKOBHI aBTOMOGi/Th a0 Masia macaXXupcbka cxeMa 3 [IBOMa OCSIMU.

IIBi oci mpu#HATO 3a KOHCTPYKTUBHOIO rpymnoio. KosmicHa dbopMmyna ¥ 4UCIO IIWH ONMCYIOTh Pi3Hi pedi: y mo3HadeHHi 4X2
HaBe[EeHO KiJIbKiCTh KOJIICHUX MO3UIIiH i Begyuux mo3utliii. Bu6ip Begy4oi oci MOsICHIOIOTE OKPEMO.

Tabnuusa M.3.2 — BuxiaHi BeAMYMHN NPUIAHATOrO pilleHHsA: KonicHa dhopMynia Ta WUHN

Mo3Ha4YyeHHa BenunuuHa OoauMHMuA Moxop>KkeHHA
M, [IOBHA Maca aBTOMOOIsA KT oGuucreno pasime (3.4)
— KaTeropist TpaHCIIOPTHOTO 3aco0y He YKCJIOBa BXifiHi faHi
BeJIM4YHWHa
— Mepeka [0pir, SKOI PYyXaeThCsi aBTOMOOIIb HE 4YHCJI0Ba BXifHi faHi
BeJIM4YHWHa
— THUII JOPOKHBLOTO TIOKPUTTS He YHCJIoBa BXifHi nani
BeJIM4YuHa
fo KoedillieHT omopy KOYeHHIO Ha MaJlill IBUAKOCTL 6e3po3mipHa BXifHi gaHi
BeJIM4YHWHa
— IpuiiHsTa KojlicHa dopmyna He 4UuCJIoBa IPUAHSTO MPOEKTYBAILHUKOM
BeJIM4YHWHa

Mpuknag — 3BUYanHMn aBTOMOBINb i3 ABUINYHOM BHYTPILUHbOIO 3ropsiHHA
noceﬁ=2
Nyeoi=2; 4%X2

ocen

= 4 KinbKicTb

Mxepeno: [7]; [6]
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Ko/ 3aCTOCOBYIOTh: BaHTaXKHUHU aBTOMOOIIB, IJIsT TKOTO KilbKiCTh OCEH IomnepenHbo BUOMPAIOTh 3a MAaco0 Ta 00PaHOoI0
MepezxkKelo TOPOTH.

[I71s1 BAHTAXKHOI'0 IIPUKJIAAY OTPUMAHO TPHUBICHY cxeMmy 6X4 3 mecsiTbMa LIMHAMM: 3amHi KoyicHi mo3uilii 3gBoeHi. KomicHa
dbopmyna Tomy He mopiBHIOE Niubi dizmyHMx mwmH. lle momepenHii BuOIp; mepeBipKa OCHOBUX i TPYIOBMX HaBaHTAaXKEHb Ta
32CTOCOBHOCTI KOHKPETHUX JOPOXKHIX 00MEKeHb 3a/IUIIaE€ThCS OKPEMHUM 3aBIaHHSIM.

Tabnvus M.3.1 — BuxifHi BEANYNHU NPUAHATOrO pilleHHs: KonicHa opMyna Ta WNHN

Mo3Ha4veHHa BenunuuHa OpuHUuSA Moxop>xeHHA
M, IIOBHA Maca aBTOMOOiIS KT ob6uucneHo paxime (3.4)
— KaTeropist TpaHCIIOPTHOTO 3aco0y He 4HCJIoBa BXifHi faHi
BeJIMYHHA
— MepesKa [opiT, KO0 PyXa€eThCsI aBTOMOOIb He YKCII0Ba BXifHI faHi
BeNIMYUHA
— THUI JOPOXKHBOI'O IOKPUTTS He YKCII0Ba BXifHI faHi
BeIMYHHA
fo KoedillieHT 0IIOpYy KOYEeHHI0 Ha MaJTill MIBUIKOCTL Ge3po3mMipHa BXifHi faHi
BeJIMYHHA
— npuiHATa KojicHa popmyra He 4UCJIoBa MPUHHATO NPOEKTYBAIbHIKOM
BeNIMYUHA

Mpuknag — BaHTa)XHWI TPUBICHUIN aBToMobinb (KaMA3-53215, 6x4)

Nyep=mMin {n:M, <M. (n)}

Noce=MIN {N:19.355=<M_ . (n)}=3; 6x4
= 10 KinbKicTh

Oxepeno: [7]; [6]

CyMapHu# onip goporu
CyMapHUM OIIip HOPOTHU MOENHYE ABi Pi3Hi mepemkonu: KO4eHHs KoJIic i migiiom. [lepire 3anekuTh Bil HOKPUTTS, APYyre — Bif
YXUILY.

Pe3ynbraT 6€3pO3MipHUE — Ile YacTKa Bard aBTOMOGINS, SIKy HOBOOUTHCS monaTtu. Came TOMYy MOro 3py4YHO [TOPiBHIOBATH 3
KoedimieHTOM 34YeryieHHs: o0uaBa — YaCTKHU Tiei caMoi Baru.

Tabnvus 0.3.8 — BuxifHi BenmynHm po (3.8): CymapHuin onip goporu

Mo3Ha4vyeHHa BenunuumHa OpuHuuA Moxop>keHHa

f KoedillieHT 0OIIopy KOYEeHHI0 Ha HaMOiIbIIii IIBUOKOCTI 6e3po3MipHa obuucneno panime (2.1)
BeJIM4YUHa

S VXU OOPOTH M/M BXifgHI gaHi

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsHHSA
y=fcosa+sina (3.8)
w=0.0255cos (0.00°)+sin (0.00°)=0.0255

Hxepeo: [8]; [1]

KoMnoHoBaJsibHa cxeMa

Yucna OpOTr0 PO3MiTy ONHCYIOTH IeOMeTpilo, i HOTHM BOHa JIMIIAETHCSA IepelikoM BifcTaHell. CxeMa IOKa3ye Ty caMy
reoMeTpilo Tak, SIK ii 6aYuTh KOHCTPYKTOP: o€ CTOSITh OCi, Ky[u MPHUIlafia€ IeHTP Mac i AKi came po3Mipu 3Bimcu 6epyThb majti.

O0unBa KpeciieHHST HuxXk4de NOOymOBaHi 3 OOYHCIEHHX BHIIE YHCEJI — Ti€l0 €CaMOI0 IIPOrpaMolo, SKa Malioe iX Y
3acTOCYHKY. Lle He imtocTpalis, miaroroBaHa oKpeMo: 3MiHiTh 6a3y ab0 PO3MOMia Bary, i cxeMa 3MiHUTHCS Pa30M i3 HUMMU.
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Burnsg 36oky Hanpsimok pyxy

MepenHs yactuHa — 3agHs YacTuHa
Burnspg 33any
e
Burnag cnepeny
/ | a5
T )
S

hg =0,75m

a=149m b=1,22m F

B=270m w

L

@ Begyui koneca & LleHTp mac

MpuiHATI po3mipn — NPOEKT; rabapuTi 3 mxepenom — npotoTun; 6e3 yicen — cxema.

Pucynok 3.2 — KoMmnoHoBasibHa cXxeMa ABOBICHOTO aBTOMOOiIs: 6a3a, ITOT0KEHHS [IEHTPA Mac 3a JOBXKWHOIO Ta HOTO BUCOTA HAaJ JIOPOTO0.
ABTOpPCHKUI MTapaMeTPUYHUN KOHTYP Ky30Ba: 3BUCH, BUCOTA, IIIMPHUHA ¥ KOJieca MOKa3aHi CXeMaTUYHO; MTACIOPTHI PO3MipH IPOTOTHUITY 3 KOHTYPY He
BU3HAYAIOTHCS.

Ixepero: [6].

Burnsig 36oky Hanpsimok pyxy
MepenHs yacTuHa — 3apaHs YacTuHa
Burnspg 33any

ML

Burnag cnepeny

— ] N /@)__©
: O \ @) ® L
a=3,18m b1=0,51M F

B=3,69m B, =132m w

1,10 m

h =

® Bepayui koneca & LeHTp mac

MpWAHATI PO3Mipy — NPOEKT; rabapuTy 3 [HKEPenom — npoToTum; 6ea Yncen — cxema.

Pucynok 3.3 — Te came [AJist TPUBICHOT'0 aBTOMOGIIS i3 3aAHIM Bi3KOM: OJAETHCS BiACTaHb MiXK 3agHIMU OCSIMU B, i IEHTP Mac 3CyBa€eThCs Ha3af.
ABTOpPCHKUI TapaMeTPUYHUM KOHTYD Ky30Ba: 3BUCH, BICOTA, IIUPUHA ¥ KoJleca II0Ka3aHi CXeMaTUYHO; TAaCIOPTHI pO3Mipu IPOTOTHUIY 3 KOHTYPY He
BH3HAYAIOTHCS.

Ixepero: [6].

TlopiBHSMTE IOJIOKEHHS LIEHTPa Mac Ha OBOX KpecjeHHsX. TpeTs Bick 6epe Ha cebe yacTUHY Baru fgaji 3a 6a3y, i LeHTp mMac
3CYBA€ETHCS Hal3ad — caMe Te, IO paxye piBHAHHA (3.7) i woro He 3Hae (3.6).
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Po3pin 4. TaroBun po3paxyHOK aBToMobinsa

Bin HaBaHTaXXeHHS Ha LIXHY ¥ OMOPIB PyXy 0 XapaKTEPUCTHK [KepeJl, IepefaToYHNUX YUCesT Ta IePeBipKY MIBUIKOCTI.

Po3paxyHOK IMOYMHAIOTH i3 Macu ¥ OChOBUX HaBaHTaXeHb po3rniny 3. [ani Bu3HauamTh po3Mip Kojeca, BTpaTU IpUBOLa Ta
orip moBiTps. JIulile micias HbOTO MOPiBHIOIOTh NOTPIOHY MOTYKHICTh i3 XapaKTEPUCTUKOI0 00paHOoi MallluHU.

CHJIOBY YCTAHOBKY ONHKCYIOTh IBOMa He3aJIeKHUMM O3HaKaMHM: sKi mKepejia eHeprili € B aBToOMOOii Ta sKi 3 HUX MeXaHi4HO
BEOyTh Kojieca. Y MOCJimoOBHOTO ribpupga OBUTYH oOepTae TreHepaTop; HMOro MOMEHT He OOHAIOTh [0 MOMEHTY TSATr'OBOI
eJIeKTpoMaIluHu. Ilim3apsigHuil TiOpuA MoXKe MaTH pPi3Hi MexaHiyHi cXeMu: caMa HasBHICTb PO3ETKHM He BHU3HAYAE
CIIOJIy4€HHS BaJliB.

HaBepmeni HWX4Ye MNpUKIaAXW — HaBYajdbHI NIPOEKTU. 3HAYEHHS, IPUUHATI aBTOPOM, HEe CTalOTh NACHOPTHUMU
XapaKTepUCTUKAMHU Bif TOro, Imjo ix migcraBieHo y dopmyny. Kpusi onmumcyioTs oOpaHuil miKoBUM ab0 TPUBAIUM DPEXKUM;
IOIIyCTUMY TPUBAJICTh IiKa, 6aTapeio Ta iHBEPTOP NepeBipsAI0Th OKPEMO.

4.1. HaBaHTa)keHHA, BUbOip WIMHKM Ta paaiyc Koseca

HaBaHTa>keHHA Ha WUHY

OOYUCIOIOTh HAaBAaHTaXKEHHS Ha KOXKHY IIMHY KOXKHOI 0Ci, a BUOip BemyTh 3a Haubinbimum pe3ynibraToM. Ha omHOCKaTHIN oci
0epyTh OBl IIMHY, HA IBOCKATHIN — woTupu. KimpKicTh MKWH He 3aMiHIOIOTH KiJTbKiCTIO BeAyYHUX KOJIiC: HABAaHTAXKEHHS HECYTh i
HeBeaydi Koeca.

Tabnvus 0.4.1 — BuxifHi BenmynHm fo (4.1): HaBaHTa)KeHHs Ha LWWHY

Mo3Ha4YyeHHA BenunuumHa OpuHUuSA Moxop>xeHHA
G, CHIIM TSIXKIHHS, 10 IPHUIAHaoTh Ha oci Lle meperik, a He ofHe YKCIIo: xkH o6uncneno paxime (3.5)
KOZKHil ocCi BifImoBima€e cBosI cuia.
— MpUUHATA KOJIicHa dhopMyia HEe YUCJIOBa [IPUUHSITO
BeIMYUHA IIPOEKTYBAJIbLHUKOM

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsHHSA

G.. =
"G 4.1)
n

Gu1=7.71/2=3.86; G,,=9.43/2=4.71; G,=4.71 kH

xepeso: [9]

BuMora g0 LWMHM 32 HaBaHTa>XeHHAM i LUBUAKICTIO

Pe3ynbTaT 1[bOI0 KPOKY — BUMOTI'a 0 HECHOI 3JaTHOCTI Ta IMIBUAKOCTI, @ He Ha3Ba rOTOBOI IIWHU. Y 3BOEHOMY BCTAHOBJIEHHI
MepeBips0Th OPYruil iHAEeKC OPOOOBOI0 MMO3HAYEHHS; MEePIIUM CTOCYETHCS OOWHAPHOTO. SKINO BUMOTa BUXOOUTH 3a MeXi
TabIuIli, KpaiHii PSIOOK HE € JO3BOJIEHUM 3aMiHHUKOM.

IIpaBuio Bu6opy. 3a tabnuiamu M.4.1 i M.4.2 npuiiMaloTh HaMEeHIITNH iHIeKC HaBaHTAaXKEHHS Ta HalMeHIIy KaTeropito
MIBUOKOCTI, YUl rPaHUYHI 3HaYeHHS He MEeHIII 3a pO3paxyHKOBi; KOHKPETHY IIMHY I1ePeBipsi0Th 3a II TaCIOPTOM.

Tabnvus M.4.16 — BuxigHi BENNYNHN NMPUAHATOrO pilleHHS: BMMora [0 WWHW 3@ HaBaHTa)XEHHAM i LWBUAKICTIO

Mo3Ha4vyeHHA BenunuumHa OpuHuuA Moxop>keHHa
G HaWOinbllle HAaBaHTAXKEHHS Ha ONHY IIUHY xH obuncieno paxime (4.1)
\% 3aJaHa HauobinpIla MBUOKICTE aBTOMOOIIS M/c BXifgHI maHi

max

Mpuknag — 3BMYaHMI aBTOMOGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsHHSA

UHC=G,, V=V

KaT— " max
G =480 xrc, V.. =120 km/rog=10TpibHO He MeHIIe Hixk MHC 83, kaTreropis M
e TOCT 4754-80 i 5513-86, Ha sKi IOCUIAETHCS AXKEpPeso, IPOEKT He MiCTUTh, TOMY IIiAPO3Mis Iofga€e BUMOTY [0 IIWHYU, a He ITI03HaYeHHs
KOHKPEeTHOI IITMHY 3i cTaHmapTy.

Oxepemno: [10]; [9]

Tabmuui M.4.1 i M.4.2 BinTBOPOIOTE poO0OYY TPAHCKPUIIIIIO AOBiMHUKA 3a pemakiieio B. M. ITpuxongbka (2002), Tabn. 12113,
opykoBaHi c. 205-206. Y TpaHCcKpunIlii BUIIpaBIeHO BCTaHOBNIeHI nomMunku apyky: IHC 72 — 355; 85 — 515; 107 — 975; 115
— 1215; 125 — 1650; 190 — 10600 krc. V psagkax 94 i 152 BimHOBNIEHO caM iHmekc. Lle BuIpaBiIeHHS 3 IepeBipeHoi
IIPOEKTOM TPaHCKPHUIIIil, a He TBepAKEHHS IIPO YUHHICTh IEBHOTO CTaHOApTY.
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Tabnuua M.4.1 — IHoeKc HecHoi 3aaTHOCTI (IHC) Ta HaBaHTa)keHHS OOHIET WWNHN

IHC
0

© 0N o s W N

W W W W W W W W W N N N N DN NN NN N R, R, R, R, R R e
o N oUW, OO 00NN U WN R, OO 0NN YU WwW N, O

39

Krc
45
46,2
47,5
48,7

54,5

77,5
80
82,5
85
87,5
90
92,5
95
97
100
103
106
109
112
115
118
121
125
128
132
136

IHC
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

Krc

140
145
150
155
160
165
170
175
180
185
190
195
200
206
212
218
224
230
236
243
250
257
265
272
280
290
300
307
315
325
335
345
355
365
375
387
400
412
425
437

Tabnvusa M.4.2 — KaTeropis LUBUAKOCTI LWNHN

KaTteropis
Al
A2
A3

KM/ropm,
5

10

15

IHC
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

Krc
450
462
475
487
500
515
530
545
560
580
600
615
630
650
670
690
710
730
750
775
800
825
850
875
900
925
950
975
1000
1030
1060
1090
1120
1150
1180
1215
1250
1285
1320
1360

IHC
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

KaTteropis
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Krc

1400
1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2060
2120
2180
2240
2300
2360
2430
2500
2575
2650
2725
2800
2900
3000
3075
3150
3250
3350
3450
3550
3650
3750
3875
4000
4125
4250
4375

IHC
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199

KM/ropm,
100
110
120

Krc
4500
4625
4750
4875
5000
5150
5300
5450
5600
5800
6000
6150
6300
6500
6700
6900
7100
7300
7500
7750
8000
8250
8500
8750
9000
9250
9500
9750
10000
10300
10600
10900
11200
11500
11800
12150
12500
12850
13200
13600
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KaTeropis KM/rop, KaTeropis KM/rop,

A4 20 M 130
A5 25 N 140
A6 30 P 150
A7 35 Q 160
A8 40 R 170
B 50 S 180
C 60 T 190
D 65 U 200
E 70 H 210
F 80 \% 240
G 90 w 270

CTaTU4YHMKA paaiyc LUMHU 32 NO3HAYEHHAM

CnoyaTky po3mudpoOBYIOTh IIO3HAYEHHS: AiamMeTp oboma Ta MHUPUHY Ipodinio mepeBomsTbh y Ti cami omuHUII. AKIIO
MIO3HAYEHHS MICTUTH BiTHOIIEHHS BUCOTH OO IIMPHHY, BUKOPUCTOBYIOTH CaMe HOTO; 3amacHe Tabiu4yHe 3HAYEHHS TONi He
noTpibHe. KoedilieHT 3MuHaHHS 6epyTh 3@ KOHCTPYKIIEIO IITMHU Ta 3alIUCYIOTh OCHOBY HMOT'0 IIPUHAHSTTSI.

Tabnuua 0.4.2 — BuxigHi BennumHm o (4.2): CTaTUYHUI pafiyC WNHW 3@ NO3HAYeHHAM

Mo3Ha4vyeHHa BenunuuHa OpuHuusA Moxop>keHHa

— TIO3HAYEHHS PO3MIipy ¥ KOHCTPYKIIil IIUHA He 4HCJIoBa BXifHi naHi
BeJINYMHA

Aoy Koe®ilieHT 3MUHAHHS IITWHYU i HaBaHTAXKEeHHIM He YHUCJIOBa MIPUAHSTO [IPOEKTYBAIIBHUKOM
BeJINUMHA

Mpuknag — 3BUYaliHWUA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOpsiHHA
re;=0,5d+AA,B (4.2)
re;=0,5406.4+0.550-0.825-205.0=296.2 mM=0.296 M

e O6GepeMoOK, c. 18: 3HaUeHHs I',, IPU MaKCUMaJIbHOMY [OIIyCTUMOMY HaBaHTayKeHHi cTaH#apTU30BaHi, a popmyna (2.1) gae itoro
HabGIUKEHO.

e O6GepeMoK, c. 18: r ;i Iy 3MIiHIOIOTHCS 3aJIe2KHO Biff HaBaHTaXKeHHs Ha KOJIeCO U TUCKY MOBIiTPS B IINUHI; Iy KpiM TOTO, Iello 3pocTae 3i
3POCTaHHSIM KyTOBOI IIBUOKOCTI KOjleca ¥ 3MEHIITYETHCS 31 3pOCTAHHSAM IePegaHoro KPyTHOTO MOMEHTY.

» OGepeMmok, c. 19, pisusuHs (2.3): pafiyc KoueHHs y BinmbHOMY pexumi r,° = (1,03...1,06)-r,, = 0,305...0,314 m.

e A = H/B npouyuTaHo i3 camMoro rno3HadyeHHs, TOMy 3anacHi 3HadyenHus H/B O6epemka (1,0/ 0,95/ 0,8...0,85) mo mporo HE
3aCTOCOBYIOTHCH.

o [l>Keperso mofae s A, fialla3oH, a He TOYKOBe 3HaYeHHd; IPUUHATO CepeiHy Aiana3oHy SK 3HaYeHHS 3a 3aMOBYyBaHHAM.

Oxepemno: [11]

Tabnvusa M.4.3 — [laHi onsa HabnvxeHoro padiyca 3a ObepemkoMm, ApykoBaHi c. 18-19, piBHAHHA (2.1) i (2.3). 3Ha4YeHHA BiAHOLEHHA BUCOTM
npodinio 3aCTOCOBYIOTh JINLLE TOAI, KON NOro HEMAE B MO3HAYEHHI.

YmMoBa Benunyuua 3Ha4YeHHA
BaHTa>xXxHuU aBTOMOGiIb a60 aBTOOYC, KPiM IIUPOKONPOMIIPHUX IITHH H/B 1,0
JlerkoBui#l aBTOMOOIJIB, JIOMMOBE MO3HAYEHHS H/B 0,95
JIerkoBui aBTOMOOib, 3MilllaHe MTO3HaYeHHs 6e3 SBHOTr0 Ipodiso H/B 0,80-0,85
BaHTaxHi Ta miaroHajbHi JIETKOBi HIMHUA KoeditienT 3aMuHaHHS 0,85-0,90
PapmianbHi 1erkKoBi MIMHU KoedimienT 3aMuHaHHI 0,80-0,85
BinbHe KOYeHHS BigHomeHHs pafiyca KOYeHHS A0 CTaTUYHOIO 1,03-1,06

OuHaMiuyHMKA papiyc Koneca

151 moriepegHLOTO PO3PaxyHKy Ha TBEPAOMY ITOKPUTTI MpUNMaIOTh JUHAMIYHUN pajiyc piBHUM CTaTUYHOMY, K y Imigpo3mimni
2.1.1 Onanacmoka. lle HaGnUKEHHS He OMMCYE 3aJIeXKHOCTI Bifj TUCKY, IIBUAKOCTI Ta MOMEHTY; 3a HasIBHOCTi BUMIipSHOTO
pafiyca KOYeHHS KOPUCTYIOTbCS HUM.
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Tabnvusa M.4.1 — BuxiaHi BEANYNHU NPUAHATOrO pilleHHA: JuHaMiYyHUIM pagiyc koneca
Mo3Ha4vyeHHA BenunuuHa OaunHuuna Moxop>xeHHA

r CTAaTUYHUH pafiyc HaBaHTaXKeHO]I IINHU M o6uucneHo panime (4.2)

CT

Mpuknag — 3BNYalHUA aBTOMOGINb i3 ABMIYHOM BHYTPILLHBOIO 3rOPAHHA
Tp=Ter

rp=re;=0.296 M

HOxepeno: [11]; [9]
4.2. BTpaTtu TpaHcMicii, NoBiTps Ta NoTpibHa NOTy>XXHicTb

MexaHivHun KK] TpaHcMicii

YV mexaHiyHi# TpaHcMicii mepemMHOXKyI0TE KK]II TUX €JeMeHTiB, yepe3 siKi IPOXOAUTDb MOTYKHICTh Ha PO3TIAHYTiM Iepenmadi.
Tlapu, mo oGepTaloThcsi 6e3 ImepefaBaHHS MOTYKHOCTI, OO MTOKa3HWKA CTEINeHs He AomaioTh. 3a OmaHaciOKOM BTpaTaMu y
TiOQIIUITHUKAX y LM OI[HII HeXTYIOTh. [JIg eJIeKTPUYHOro IpuBoma npuviHATud MexaHigynui KKJII € okpeMuMm BXimHUM
pimenHsaM: 151 dopmyna He cTBopioe KKJI enekTpoMamuHy, iHBepTOpa uu 6aTapei.

Tabnvus 0.4.3 — BuxifHi BennyinHm po (4.3): MexaHivyHuin KK, TpaHcMicii

Mo3Ha4vyeHHa BenunuumHa OpuHuuA Moxop>keHHa

k KIiJIBKIiCTh IUIIHAPUYHUX 3y0UacTUX ap y IOTOILi IOTYKHOCTL KiJIBKiCTB BXifHI maHi

1 KiJIbKiCTh KOHIYHUX a60 TillOITHUX Iap y MOTOIli IOTYKHOCTL KiIBKICTh BXifHI maHi

m KiJIBKICTh KapAaHHUX LIapHIPiB y IOTOLI HOTY>KHOCTI KiTBKiCTB BXifHI maHi
KiNBKICTh IITIIBOBUX 3’€IHAHDb Y MOTOLL MOTYKHOCTI KiIBKICTB BXifHi HaHi

Mpuknan — 3BUYaliHWA @aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOpPsIHHA

n,=0,98%0,97"0,995™-0,999P (4.3)
n,=0,98%0,97'-0,995%-0,999'=0.921

» Tabmuns AxKepesa He ofae fianasony \eta {M} Ays LpOro Kjaacy aBTOMOOLIS, TOMY IIePeXPECHY IIepPeBipKy He BUKOHAHO.

xepeo: [9]

Tabnvusa M.4.4 — KK ogHoro enemeHTa 3a OnaHactokoM, nigpo3sain 2.1.2

EnemeHnTt KKA
Luningpuysa 3y6dacrta mapa 0,98
Kowniuna a6o rinoigua napa 0,97
KappanHuii mapHip 0,995
[IninroBe 3’egHaHHS 0,999

daKkTOop onopy NoBiTpsA

IInomry 51060BOi POEKIii MHOXKATh Ha KOe(dillieHT omopy Ta MOJOBHMHY I'yCTHHH HOBiTps. ['yctuna 1,225 kr/m® Bimmosimae
cTaHOapTHiA aTMocdepi Ha piBHI Mops 3a 15 °C; iHimi ymMoBu moTpebyoTh iHmIoro Bxoay. oy, BU3HAYEeHY 3a rabapuTHUM
NPSIMOKYTHHMKOM, He BUOAIOTH 3a BUMIPsSHY J1000By mIpoekiiifo. ®akTop omopy Mae po3MmipHicTe H-c?/M?: MHOXEHHS Ha
KBagparT IIBUAKOCTI B M/C Ja€ CUJIy B HbIOTOHAX.

Tabnuusa 0.4.4 — BuxigHi Benn4mnHm oo (4.4): ®akTop onopy nosiTps

Mo3Ha4YyeHHa BenumuuHa OoouHuuAa Moxop>keHHA

P TyCTHHA TIOBiTPS IJIs IPUMHATUX aTMOChEpPHUX YMOB Kr/m3 BXifHi naHi

Cy OPUUHATHN KoebillieHT aepOgUHAMigHOTO OIIOPY 6e3po3MipHa [PUAHSATO IPOEKTYBAIbBHUKOM
BeJIMYUHA

A IPUUHSATA II0IIA JI060BOI MPOEKIIii M2 MPUUHSATO MPOEKTYBaTbHUKOM

Mpuknag — 3BUYanHMn aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOIO 3ropsiHHA

W=, p CA

2

(4.4)

W=0,51.225-0.320-2.20=0.431 H-c?/m?

o Tabnuis gxepesa He mofae fgiana3zoHy W Asist IbOTo Kjlacy aBTOMOGIIS, TOMY IIepeXpecHy [IepeBipKy He BUKOHAHO.
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Ixepeno: [9]; [12]

MOTY>XXHICTb ANA PyXy 3 MAKCMMaJNIbHOIO LUBUAKICTIO

TloTyHiCTh Ha KOJIecaX BUTPA4YA€ETHCS Ha OIp AOPOTH Ta MOBIiTps; AineHHs Ha MexaHiunuy KK]| nmepeHOCUTH BUMOTY [O

Bxony mpuBoma. Cuiu B KiJIOHBIOTOHAX i MOTYKHICTh Yy KiJloBaTaxX y3TOmXKYIOTh Iepe[ IimcTaHoBKoio. KoedimienT moporu

6epyTh A7 caMe Liel IMBUAKOCTI.

(4.5) Konu 3acTOoCOBYIOTH: KoJleca Befie IBUTYH Yepe3 MeXaHiuHy TpaHCMicito.

KK]I o6yucieHo 3a KiTbKiCTIO €JIeMEeHTIiB IIONepegHbOT0 KPOKy. Pe3ynbTaT — BHMOTa 3a CTAJIOr0 PyXy; MAcIoOpT OBUTYHA

MOZKe 3ajlaBaTH OiNbITy HOTYXKHICTE.

Tabnvus 0.4.5.1 — BuxigHi BenninHm fo (4.5): MoTy>XHICTb ANS pyXy 3 MaKCUMasbHO LWBUAKICTIO

Mo3HavyeHHs Benunuunna OpuHnuA

4 cyMapHU# KoedilieHT onopy goporu 6e3po3mipHa
BeJIMYNHa

G, TIOBHA CHUJIa TSIXKIiHHS aBTOMOOiS kH

Vimax 3afaHa HauOinbIIa MIBUAKICTE aBTOMOGINS m/C

w dakTop omopy nosiTps H-c?/m?

Ny mexaHivaui KK TpaHcMmicii 3a KinbkicTio ii eteMeHTiB 6e3po3MipHa
BeJIMYUHA

Mpuknag — 3BMYaNHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLHLOIO 3ropsiHHSA

N.=
VT WGV WV,

max

10007,

Nv=0.0255-17.14-103-33.33+0.4312-33.33% —33-15 KBT
1000-0.9214

Mxepeo: [9]

Moxop>keHHn

o6yucneHo paxinre (3.8)

o6uuceHo paxinre (3.5)
BXigHi gani
o6yucneHo paxiure (4.4)

obuunceHo pawimre (4.3)

(4.5) Konu 3acTocoBYIOTh: Kosneca Bene enektpoMammta 3 npuniaatuM KKl MexaHiuHOrO mpuBoaa.

(4.5)

Ile TpuBana BUMOIra KPEUCEPCHKOTO PEXKUMY. i mopiBHIOIOTH TAKOXK i3 BEMOTOIO PO3TOHY B PO3Aini 5, He OTOTOXKHIOIOYHU 3

OiKOBUM HOMiHaIOM.

Tabnuusa 0.4.5.2 — BuxigHi Benn4nHn go (4.5): NMOoTYyXHICTb N8 pyXy 3 MaKCUMasibHOK LWBUAKICTIO

Mo3Ha4YyeHHa BenunuuHa OpauHuuA Moxop>xeHHa

W cyMapHu# KoedilieHT onopy goporu 06e3po3MipHa o6uucneno pasnime (3.8)
BeJIM4YHHa

G, TIOBHA CHJIa TSIXKIHHS aBTOMOOINIS KH o6uucieHo pasinre (3.5)

Vinax 3ajjaHa HalbinbIIa IIBUAKICTE aBTOMOGIISA Mm/C BXifHi naHi

w dakTop onopy nosiTps H-c2/m2 o6uucieHo paHime (4.4)

N nputiasaTuil MexaHivaui KK]I npuBoma 6e3po3mipHa MPUHHSITO IPOEKTYBAIBHUKOM
BeJIM4YHHa

Mpuknap — enekTpoMobine

\a WvGanax + vaax 3
1000m,,

N, =65.11 kBT

= 0.0315-17.14-103-44.44+0.4312-44.443
1000-0.9500

e [lna enexTpudikoBaHOro IpUBOJa Ile MiHiManbHa TpUBaa NOTYXKHICTh KPeHCepChbKOro peKuMy; HOMiHalIu MallliH i pO3MOLin

MOTY2KHOCTI Mi2K HUMHU BU3HaA4al0Th OKPEMO.

Ixepeno: [9]; [13]

(4.5) Koyiu 3aCTOCOBYIOTh: [[BUTYH i eJIeKTpOMallliHa MeXaHi4YHO 6epyTh y4acTb y TA3i.

(4.5)

3aranpHa HOTpeGa IIle He BU3Ha4Ya€ 9aCTOK HOTy}KHOCTi OBOX O2Keperlr. YacTKu Ta cXxeMa CIiJIbHOL p060TI/I 3aJalThCAd OKpeMO.
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Tabnuua 0.4.5.3 — BuxigHi Benn4nHm go (4.5): NMOTYXHICTb AN8 pyXy 3 MaKCUMasibHOK LWBUAKICTIO

Mo3HavyeHHn BenuuuHa

v cyMapHu# KoedimieHT onopy goporu

G, TIOBHA CHUJIa TAXKIiHHS aBTOMOOLIS

Vinax 3afaHa HaWOimbIa MBUAKICTE aBTOMOOIIS
w dakTop onopy nosiTps

Ny npuiHATui Mexanivaui KK]I npusona

Mpuknan — ribpug

N. =
v lI/vGanax + WVmax ’

10007,

Ny= 0.0315-17.14-103-44.44+0.4312-44.44°

OpuHuuA

Oe3po3mMipHa
BeIMYHHA

kH
Mm/C
H-c?/m?

6e3po3mipHa
BeJIM4YHHa

1000-0.9500

e [Ins enekTpudikoBaHOTO NPUBOAA Ile MiHiMabHa TpUBaJla NOTYKHICTh KPEHCEePChKOr0 PeKUMY; HOMIiHaIM MalllH i PO3MOLin

MIOTY2KHOCTI MiK HUMHU BU3HA4alOTh OKPEMO.

Ixepeno: [9]; [13]

Moxop>xeHHa

obyucneHo paxinre (3.8)

o6uucneHo pawimre (3.5)
BXigHi maHi
o6uuceHo paxinre (4.4)

TIPUWHSATO IIPOEKTYBAIbHUKOM

=65.11 kBT

(4.5) Koy 3aCTOCOBYIOTH: [[BUTYH 00epTae JIuIle reHepaTop, Kojieca Befle eJIeKTPoOMaIluHa.

(4.5)

Bumora Ha BXOfi TSTOBOTO IIPHBOIA He € TOTOBUM HOMiHAJIOM TeHEPATOPHOI yCTaHOBKHU: MOTPiOHI ii BTpaTH Ta eHEPreTUUHUN

OaaHc.

Tabnvusa [.4.5.4 — BuxigHi BenmyinHm 8o (4.5): MoTy>XHICTb ANS pyXy 3 MaKCUMaslbHO LWBUAKICTIO

Mo3HavyeHHn BenuuuHa

% cyMapHU# KoedinieHT onopy goporu

G, TIOBHA CHTIa TAXKIHHSA aBTOMOOiIT

Vimax 3ajaHa HaibinpIIa IIBUAKICTE aBTOMOGIISA
w dakTop onopy nosiTps

Ny npubiaaTuil MexaHivaui KK]I npuBoma

Mpuknan — nocnigoBHUM ribpug,

N. =

M lI/vGanax + vaax °

1000m,,
N,

= 0.031517.14:10%44.44+0.4312-44 .4

OopuHMuAa

6e3po3mMipHa
BeJIMYUHA

kH
Mm/C
H-c?/m?

6e3po3mMipHa
BeNIMYUHA

1000-0.9500

o [lns enexkTpudikoBaHOT0 IPUBOA Ile MiHiMabHA TPUBaja MOTYXKHICTh KPeHCEePChKOTr0 PeKUMY; HOMiHaIM MaIlUH i PO3MOIin

MIOTY2KHOCTI MiK HUMHU BU3HA4YalOTh OKPEMO.

Mxepeso: [9]; [13]

MonepenHAa MaKcMMaJibHa MOTYXXHICTb ABUryHa 3a N_v

Moxop>keHHs

o6uuceHo paxinre (3.8)

o6uucneHo pawimre (3.5)
BXigHI maHi
o6yucneHo paxinre (4.4)

TIPUAHSATO IIPOEKTYBaJIbBHUKOM

43 =65.11 kBT

(4.5)

IIpaBuwio mnoTpibHe juime o BUOOPY KOHKPETHOTO MOBUTYHA. [JIsT HABYAJIbHOIO MIPUKIIANY IIACIOPTHA IOTYKHICTH
30epiraeTecs, a IONepefHE 3HAUEHHs OPYKYIOTh IIOPYyY [Jisg MOpiBHsHHsS. HaBemeHi HuXKYe BiATBOpIOBaHI NpPUKIIAAU
BUKOPUCTOBYIOTh iCTOPHYHI MHOXKHUKHU KypPCOBOI METOONHKH. Y HOBOMY IPOEKTi 3aCTOCYHOK HATOMIiCTh IIOYATKOBO NPHUHAMAaE

=1,15 s yCTaHOBKHU : Ile 3asBJIeHUI IPOEKTHUH 3aIl 0, He HOPMaTHUB nacnopt. IToTyXHIiCTb i HOMiHaTBH
kn=1,15 CTAHO 3 [IB3: e 3asBne o€ 3anac 15 %, He HOpMa a6o macnopr. ITo C OoMiHa

YacCTOTy MOXKHa 3MIiHUTH; BI/IMipHHy abo sIBHO 3aJaHy IIOJINYKOBY KPUBY aBTOMATUYHUM HlJI[6lp He IIEePEeIIucye.

(4.22) Kou 3aCTOCOBYIOTH: [TOTYKHICTb ri6puAHOI YCTAHOBKY PO3IOATIEHO 3a0aHOI0 eJIEKTPUYHOIO YaCTKOIO.

Yactka [IB3 craHOBUTH 1-X, Bif momepenHbOI BCTAHOBJIEHOI NOTYKHOCTI KkyN,. Lle moyaTKoBUM DPO3MOfiN, SKUH NOTpebye

nepeBipku eHeprobaaHCy.
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Tabnvusa [.4.22.2 — BuxigHi BennyinHm go (4.22): NMonepeaHs MakCcMMasbHa NOTYXKHICTb ABUryHa 3a N_v

Mo3Ha4veHHa BenunuuHa OpouHuusA Moxop>xeHHA
N, noTpiOHA MOTYXKHICTh HKepesia O 3a0aHol HaibiIbInol ITBUAKOCTI KBT o6uucneno panime (4.5)
— CcHCTeMa XKUBJIEHHS Ta HaAgyB OBUTYHA He 4HuCIIoBa TMPUHHATO
BEJIMYMHA TIPOEKTYBAIbHUKOM
— KaTeropist TpaHCIIOPTHOTO 3aco0y He 4ICJIOBa BXifiHi faHi
BeJIMYKHA
Xe eJIeKTPHUYHA YacTKa [10NIePefHb0I BCTAHOBIEHOI IOTYKHOCTI ri6pugHOI Ge3po3mipHa BXifHi nani
YCTAaHOBKHU BeJIMYMHA

Mpuknan — ribpug
PJIB3,p03p=(1 'xe)kNNv (4.22)
Pp1g3 posp=(1-0.50)-1.10-65.11=35.81 kBT

o TlomepepnHiit HOMiHas: KPOK 3aMiHIOE ITACIIOPT ABUTYHA JIMIIE NOTH, JOKHU IIacliopTa HEMaE.

xepeo: [6]
(4.22) Koyiu 3aCTOCOBYIOTH: YCs TSAATOBa NOTYXKHICTh HaAXoOuTh Big [1B3.
MHOXKHUK ky 060UpaloTh 3a TUIIOM [IBUTYHa Ta IpU3HaYeHHSM aBTOMOOis y Tabnuii MeTony.

Tabnvusa [0.4.22.1 — BuxigHi BennyiuHm fo (4.22): NMonepefHs MakCcMMasibHa NOTYXKHICTb ABUrYyHa 3a N_v

Mo3Ha4YyeHHa BenunuuHa oauMHMuA Moxop>KkeHHA

N, noTpibHA MOTYXKHICTh AXKepesia IJIs 3aaHol HaibibIIol ITBUAKOCTL KBT oGuncrneHo pasime (4.5)

— cucTeMa KUBJIEHHS Ta HaAOyB OBUTYHA He 4HCII0Ba NPHUIHSTO IPOEKTYBAIBHUKOM
BeJIMYMHA

— KaTeropist TPaHCIIOPTHOTO 3aco0y He Y1CcJIoBa BXimHi maHi
BEJINYMHA

Mpuknag — 3BUYanHMn aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOIO 3ropsiHHA
P]IB3,p03p=kNNv (4.22)
PHB3'pO3p=1 .10-33.15=36.46 kBT

e ITomepepnHill HOMiHAJ: KPOK 3aMiHIOE ITaCIOPT ABUI'YHA JIMILIE NOTH, JOKU IIaclopTa HeMae.

xxepeo: [6]

MonepepHs PO3paxyHKOBa ﬂOTy)KHiCTb eJIieKTPOMalUuUUuHun

IIng eneKTponpuBofa IONepenHs IOTYXHICTH mopiBHIoe N,, 06e3 MHOxHHKa ickpoBoro [IB3. HowmiHan mnepeBipsioTh 3a
HarpiBaHHSM, PO3TOHOM i MOMYCTUMUMU 00ePTaMHU.

(4.22) Ko 3aCTOCOBYIOTh: 3a[JaHO €JIeKTPUYHY YaCTKY IIOTYKHOCTi TiOpHUAHOI YCTaHOBKH.

EnekTpoMalIuHi BUIIISIOTE YaCTKY X, Bif kyNy; pelliTa npunagae Ha JIB3.

Tabnuus 0.4.22.4 — BuxigHi Benn4ymHmn 1o (4.22): MonepenHs po3paxyHKoOBa MOTYXXHICTb eNeKTpoMaLlnHN

Mo3Ha4vyeHHa BenunuuHa OpauHuuna Moxop>xeHHA
N, noTpi6Ha MOTYXKHICTh AKepesia IJIs 3afaHol Haibinblol MBUAKOCTL KBT o6Guucneno panime (4.5)
Xo eJIeKTPUYHA YaCTKa IOIePefHb0l BCTAHOBJIEHOI IOTYKHOCTI riGpUAHOI Ge3po3mipHa BXinHi faHi
YCTaHOBKH BeJIMYUHA
— CHCTeMa JXKUBJIEHHS Ta HagAyB OBUT'YHA He YKCII0Ba [IPUUHSTO
BeIMYMHA IIPOEKTYBAJIbHUKOM

Mpuknag — riépug
Pe,p03p=xekNNv (4.22)

P, posp=0-50-1.1065.11=35.81 KBt

o [licyist BUOOPY peasnbHOI MalIMHU PO3PAXyHKOBE 3HAYEHHS 3aMiHIOIOTh TACIIOPTHUM IPUUHSATTIM.

Ixepeno: [6]; [13]

(4.22) Konu 3acTocoByIOTh: Koneca Befie eleKTpoMalnHa.

TlonepenHi?t HoMiHan gopiBHIOE MOoTPebi Ha BXOMi IPUBOA; 3arac OJIsi PO3TOHY Ta TEIJIOBUM PEKUM IIEePEBIPAI0OTH OKPEMO.
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Tabnvusa [.4.22.3 — BuxigHi BennynHm fo (4.22): NMonepeaHsa po3paxyHKOBa MNOTYXXHICTb €1eKTPOMaLLVNHN
Mo3Ha4veHHa BenunuuHa OpuHUuSA Moxop>xeHHAa

N, noTpibHa MOTYXKHICTh AXKepesia OJIs 3afaHol HaibinbIIol IBUAKOCTL KBT oGuucneno panime (4.5)

Mpuknag — enekTpoMobine
Pg posp=Ny (4.22)
P =65.11=65.11 kBT

€,po3p
e [licyist BUOOPY peasibHOI MAlIMHU PO3PAaXyHKOBE 3HAYEHHS 3aMiHIOIOTh TACIIOPTHUM IPUUHSATTSIM.

xepeno: [6]; [13]

MonepenHsa YacToTa o6epTaHHA NMPU MAaKCUMaJIbHIN MNOTY>XXHOCTI

IcTopuuHi HaBYaNbHI IPUKIagyu 6epyTh CEpPEOUHY Oialla30HY AXKepesla Ta sSIBHO HAa3WBAIOTh 1l MOoNepenHiM NPUuAHITTIM. [11s
JIETKOBOTO OU3eJII MEeTOOAWYKa Aialla30HYy He Iofa€; y IpHKIagaxXx BUKopucTaHa oruHaioda 3250—4000 o6/xB 3a TpboMa
CepiHUMU [ABUTYHaMU. BoHa He € HODMATHWBHOIO BUMOTOI0. HOBHI IPOEKT y 3aCTOCYHKY BUKOPHCTOBYE OKpeMi CTapTOBi
npodini MI1/M2/M3/N1/N2/N3: pusenbHi HoMiHanmu BigmoBimHo 3800/3500/2200/3500/2400/2100 o06/xB, ickpoBi
5500/5000/4000/5000/4200/4000 o06/xB. Hwuxui pob6oui uactoTrm BimmoBimHOo 800/780/650/780/700/600 o06/xB. Lle
MIPUIIYIIEHHS IPOEKTY; KOHKPETHA IPUNHSATA KpUBa 3alla€ BJIaCHY CMYTY.

Tabnvus M.4.7 — BuxifHi BENNYNHU NPUAHATOrO pilleHHA: MNonepenHa YacToTa obepTaHHA NPYM MaKCMMaJsibHiA NOTYXXHOCTI

Mo3Ha4YyeHHa BenunuuHa OopnuMHMUuA Moxop>XeHHA

— CHCTeMa XUBJIEHHS Ta HaAOyB OBUT'YHA He 4YUuCJIoBa IPUUHATO IPOEKTYBATIbHUKOM
BeJIM4YHUHa

— KaTeropist TpaHCIIOPTHOTO 3aco0y HEe YKCJIoBa BXifiHI faHi
BeJIM4YHWHa

Mpuknag — 3BMYaiHWI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA
wNE[wN,min/' wN,max]/ wy=k, wy
ON= 4404550 =495 ¢! (4727 06/xB)
2

e TlomepepHiit HOMiHas: KPOK 3aMiHIOE ITACIIOPT ABUTYHA JIMIIIE NOTHU, JOKHU IIacliopTa HEMaeE.

Ixepeo: [6]

Tabnvusa M.4.5 — IcTopnyHi nonepeaHi HOMiHaNW AN HaB4aJIbHUX NMPUKIAAIB 3@ KYpCOBOIO METOAMNKOI, APYKOBaHa C. 13

IO BUryH i NpU3HaYeHHs MHOXXHMK YacTtoTa 3a HaubiNbLIOI NOTY>XHOCTI, BigHOLWEHHA rPaHN4YHOI 4YacTOTHU
MOTY>XHOCTI c? 0,0 HOMiHaNbHOI
[CKpOBUiA, TETKOBUM aBTOMOGINTH 1,1 440-550 1,15-1,20

a60 aBTOOYC

IckpoBUMii BaHTa>KHOTO aBTOMOOinst | 1,0 310-330 1,0
3 00MexKyBaYeM

IOu3ens BAHTAXXKHOI'O aBTOMOOLIS 1,0 200-260 1,0

IOusensb IerKOBOT0 aBTOMOOIs 1,0 340—419 (3250—4000 o6/xB), orunaioua 1,0
CepifiHUX IpUKIIaAiB

B icTopruHux nmpuKiagax Ajas aBTo0yca 3 AM3ejieM BUKOPUCTOBYIOTbh BaHTAXKHUM PSI 3a TPYIYBaHHAM TaONIUIll 5 METOOUKH.
ITle mepeHeceHHs 00JIaCTi 3aCTOCYBaHHS 3a3HAYAIOTh y IPUMHSTOMY DillleHHi; BOHO HE € IIOTOYHHM KJIaCOBUM Ipodinem
3aCTOCYHKY. Y mociifoBHoMy ribpupi rpyba oiliHKa He 3aMiHIOE PO3PaxXyHKY reHepaTopa.

4.3. XapaKTepuUCTUKM ABUTyHa Ta €JIEKTPOMAaLUUHU

30BHiLIHA WBUAKICHA XxapakTepucTtuka B3

TloTyXHiCTh i MOMEHT 3B’si3aHi CIiBBigHOIIEHHSIM P=Mu: SKIIO MMOTYXKHICTh 3a[jaHO B KijloBaTaX, y YUCEJIbHUKY MOMEHTY
3’gBnsgeTbCcs MHOKHUK 1000. [In1s1 anpokcuMaliil BBOgATh &=w/wy. Bum KpuBoi BUOUPAIOTh 3a TUM, sKi JaHi Bimomi; rmagkuit

PUCYHOK caM 1o cobi He Joga€e BUMIpSIHUX TOYOK.

(4.7) Koy 3aCTOCOBYIOTh: BimoMmi Hal6inbIa IOTYKHICTh, il YaCTOTa Ta CUCTEMa JKUBJIEHHS; IIOBHOI CTEHI0BOI KPUBOI
HeMae.

3acCTOCOBYIOTh allPpOKCHUMAllil0 3a Koedimientamu Tabmuii M.4.6. KoedimieHT mpu KyOGiyHOMY 4ieHi BU3HAYEHHUN YMOBOIO
PiBHOCTI OTY2KHOCTi HOMiHay 3a OAMHUYHOI BiTHOCHOI YaCTOTH.

MeToaunyHi BkasiBkM O BUKOHAHHSI KYPCOBOTO MPOEKTY 3 AncumniiHn «AsTomobini» — pea. 1 27



Tabnvusa [0.4.7.1 — BuxigHi BennyinHm fo (4.7): 30BHIWHA WBMAKICHA XapakTepuctunka B3

Mo3HavyeHHn BenuuuHa

— CucCTeMa 2KHUBJICHHS Ta HaAOyB OBUT'YHaA

P MPUHHSATA HaWGiblIa TOTYKHICTb OBUTYHA
Wppnax KyTOBa IMIBUAKICTH 3a HaM6iIbIIOl IOTYKHOCTI IBUTYHA

— OCHOBA HOMiHaJly ABUTYHA: IiKOBUY 200 TPUBAIUH PEKUM

— cIioci6 mpueNHAHHS OBUTYHA BHYTPIIIHBOT'O 3TOPSHHS

Mpuknap — 3BMYaHWI aBTOMOGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsAHHSA

OpouHuusA

He 4YHUCJIoBa
BeJIN4YrHa

kBT
c—l

He 4YHCJIOBa
BeJIM4YMHa

He 4YHUCJIoBa
BeJIM4YMHa

P=P_«[AE+BE%*-CE%], E=w/wy, T=1000P/w

£= 80.000000
575.958653

=0.138899

Moxop>keHHa

TPUUHSATO IIPOEKTYBAJIbLHUKOM

BXigHI maHi
BXigHi maHi

NPUAHSATO IPOEKTYBATIBHUKOM

TIPUUHATO IPOEKTYBAIbHUKOM

P=110.000000[0.511162-0.138899+1.617855-0.138899%-1.129017-0.1388993]1=10.910617 kBT

T= 1000-10.910617

80.000000

» HaBeqeHO YMCIIOBi MifCTAaHOBKHY [JIT XapaKTEPHUX TOYOK POOOUUX OiIIAHOK. PemTy ToUoK TabnuuHoi Ta rpadidHol XapaKTEePUCTUKY

=136.382712 H-m

004HCIIeHO 3a Ti€ camoio (OPMYII0I0; MOTYKHICTh P — y KBT, MoMenT T — y H-M, wacToTa w — y pag/c.

e Il mamuHa IIepenae MOMEHT Ha Kojieca.

» KpuBa anrpoKCHMOBaHA 3a CHCTEMOIO XKUBJIEHHS; KoedillieHTH BU3HaYeHO Ha 6apabaHHOMY CTEHT.

o TlacmopTHi 3HaYeHHS NPUHHATO IK KOPOTKOYACH] (IIiKOBi); TpuBasa KpUBa JIEXKUTH HUXKYE.

Oxeperno: [14]

Kou 3acTOCOBYIOTHh: € TabnIullsl BUMIPpSIHUX IIOTYKHOCTEN a0 MOMEHTIB i3 yacToTamu.

(4.7)

OmnopHi ToYKu 36epiraioTh pa3oM i3 MOXOAKEHHSM i ogumHuLsIMU. CaMi 3afilaHi TOYKM He O3HAYalOTh BiMOMOI MOBEMiHKU 3a

MezXKaMHu BI/IMipHHOFO nianasoHy; iHTepHOHHHiIO B HAaCTYIIHUX PO3pPaxyHKaX HAa3UBAIOTb ME€TOOOM IIPDOEKTY.

Tabnvus M.4.9 — BuxifHi BEANYNHU NPUAHATOrO pilleHHNA: 30BHILUHA WBUAKICHa XapakTepucTuka B3

Mo3HavyeHHn BenunuuHa

— BUMIpSHI TOYKHU 30BHIIHBOI XapaKTEPUCTUKY JBUTYHA

— OCHOBa HOMiHAJly ABUTYHA: IIIKOBUM a00 TPUBAIUHN PEKUM

— Criocib IpUeNHAHHS OBUTYHA BHYTPIIIHBOI'O 3TOPSHHS

Mpuknag — 3BMYaHMIA aBTOMOGINb, XapaKTepnuCcTMKa 3a BUMMipamMu

P(w) 3a 3agaHUMK TOYKaMU

OoauHMLA

He YHCJIOBa
BeJIM4YrHa

HEe 4YHCJIOBa
BeJIM4YMHa

He YHCJIOBa
BeJIM4YUHa

PL.x=110.000 kBt (w=575.959 pagp/c)

Thax=216.451 H-M 3a 3aflaHUMHU TOUYKaAMKU

Moxop >keHHs

BXifgHI maHi

TIPUUHSATO IIPOEKTYBAJIbBHUKOM

TIPUUHATO IPOEKTYBAIbHUKOM

o Tabnuid 3afaHUX TOYOK € BUXIGHUMU OAaHUMU; HaBe[leHI MAaKCUMyMH 3HAUOEHO CEPEN TOYOK, a He OTPUMAHO IIiICTAaHOBKOIO B

aIpoOKCUMaLlio.
e Ils MamuHa Iepefae MOMEHT Ha KoJieca.

e KpuBa 3apaHa 3HATUMHU TOYKaAMU; AKEePEJIO TOYOK: ITaCIIOPT ABUTYHA, CTEHOOBI TOYKHU.
o TlacmopTHi 3HAaYEHHS NPUHHATO SK KOPOTKOYACHI (miKOBi); TpuBajia KpUBa JIEXKUTh HUXKYE.

4 KpI/IBa 3a7jlaHa TOYKaMU: MiK HUMU 3Ha4YeHb He iHTepl’IOJ’ILOBaHO, a I1o3a KpaﬁHiMH TOYKaMH ii HeMae.

¢ TIoxOm>KeHHS TOYOK (biKCyE KOPHUCTYyBa4 — CTEH[, IIaCIIOPT OBUTYHA YU iHIIe AzKepero.

4 KpI/IBa 3amaHa TOYKaMM: MiK HUMU 3Ha4eHb He iHTepHOHbOBaHO, a I1o3a KpafIHiMI/I TOYKaMH ii HeMae.

o TloxomKeHHS TOYOK (PiKCye KOPUCTYBa4d — CTEH[I, TAaCIOPT ABUTYHA UM iHINE OKEepeio.

Ixepeno: [2]

Koiu 3acToCOBYIOTH: [lactiopT mogae moyuiio MOMEHTY ¥ OKpeMUH [iara30H CcTajiol MaKCUMaJsbHOI ITOTYKHOCTI.

OnopHUMH € IMOYaTOK i KiHemp NOJHII MOMEHTY, TOYKa HAWOiNbIIOI IOTYXKHOCTI Ta KiHemp ii yTpuManHsS. Mix HuUMHU

3aCTOCOBAHO IIPOEKTHY iHTEPIIOJIAIiI0; HU3bKOYACTOTHA AiJITHKA Ma€ HauOimblly HEBU3HAYEHICTh.
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Tabnvusa M.4.10 — BuxigHi BEANYNHU NMPUAHATOrO pilleHHA: 30BHILUHA WBUAKICHa XapakTepucTuka B3

Mo3HavyeHHn

Pmax

Wy

Wpkin

BenuuuHa

IpUUHSATA HaWOUIbIIa MOTYKHICTh ABUTYHA

KyTOBa IIBUIKICTH 3a HAMOINIBIIOI TOTYKHOCTI ABUTYHA

TACHOPTHUHM HAUOINBIINY MOMEHT ABUTYHA

KyTOBa IIBUAKICTH TOYATKY ITOJIMIli MOMEHTY

KyTOBa IIBUAKICTH KiHIIS MOJIULI MOMEHTY

KyTOBa HIBUIKICTH KiHIF TACIIOPTHOTO Aialla30Hy CTAaJIOl IOTYKHOCTI

OCHOBa HOMiHaJly ABUTYHA: MIiKOBUM ab0 TPUBANIUHN PEXKUM

cIioci6 mpueNHAHHS OBUTYHA BHYTPIIIHBOI'O 3TOPSHHS

Mpuknan — 3BUYanHMN aBTOMODBINIb, XapaKTepucTmka 3 nonueto

P(w) 3a 3afaHUMH TOYKaMH

P

max

OaunHuuA
kBT
C—l

H-wm

He 49HuCJIoBa
BeJINYUHa

He 4YHCJIOBa
BeJIMYMHa

=110.000 kBT (w=418.879 pan/c)

T1ax=320.000 H-M 3a 3afaHUMHK TOYKaMHU

Moxop>xeHHA

BXigHI maHi
BXigHI maHi
BXigHi maHi
BXigHi gaHi
BXigHi gaHi
BXigHI maHi

MPUNAHATO MPOEKTYBAIbHUKOM

NIPUHAHATO MPOEKTYBAIbHUKOM

e Talnuils 3afaHUX TOYOK € BUXITHUMU OAHUMU; HaBeOeHI MaKCUMyMH 3HAWOEHO Cepel TOUOK, a He OTPHMAaHO MIiICTaHOBKOIO B

alrpoKcHUMaliiio.

o IIs MamuHa Ilepefia€ MOMEHT Ha KoJleca.
¢ KpuBa cknanmeHa 3 IacIOPTHUX TOYOK NPSIMUMU Bigpi3KamMu — Iie iHTEepPIOJIALis IPOEKTY, @ He MEeTOf i3 AXKepena.
o TlacmopTHi 3HaYEHHS NPUHHATO K KOPOTKOYACH] (IIiKOBi); TpuBasa KpUBa JIEXKUTh HUXKYE.
e KpuBa cKilaleHa 3 IaCIOPTHUX TOYOK ABUTYHA, a He allPOKCHUMOBaHa: MiK HUMM B35TO NpAMi Bigpi3ku. Lle npo3opa iHTepnomnais Iboro

TIPOEKTY, a He MeTO[ i3 mKepera.
o JlinsHKa A0 IIOJIHII OIKMCaHa HAaUTpyOGille — macnopT 3a3BHUYai He MOAAa€ MOMEHTY Ha HU3BKHX YacTOTaX.

o JIinsHKY CTaJyol HOTYKHOCTi MOOYA0OBaHO 3a IACIOPTHUM [iana30HOM MaKCHMAaJIbHOI IIOTYKHOCTI.

¢ KpuBa CcKlaJeHa 3 IaCIOPTHUX TOYOK OBUTYHA, @ He allPOKCUMOBaHa: MiXK HUMM B35TO OpAMi Bigpi3ku. Lle npo3opa iHTepnosnaiis 11b0ro

NIPOEKTY, a He MeTO[ i3 fAxKepena.
o [linsiHKa [0 IONUIL onKucaHa Haurpyoille — nacrnopT 3a3Buyail He ITofae MOMEHTY Ha HU3bKUX 4YacTOTax.
o JIinsHKY CTaol IOTYKHOCTi MOOYAOBaHO 32 IACIOPTHUM [ianla30HOM MaKCHMAaJIbHOI IIOTYKHOCTI.

xepeno: [2]

Koau 3acTocoByIOTh: [lacnopT BaHTakKHOT'O ABUTyHAa IOJa€ MOMEHT i IIOTY2KHICTB, ajle He fJlana3oH yTPUMaHHA
MaKCHUMAaJbHOI IIOTyKHOCTI.

KpuBy 3aBepuIyl0Th Ha YacTOTi NMACIOPTHOI MaKCHMaylbHOI IIOTYyXKHOCTI. BuramaHui

TOYKOIO 301/TBIIIMB OM MOCTYIHY MIBUOKICTD i 3MiHUB O1 BuOip mepemady.

Tabnvusa M.4.8 — BuxiaHi BEANYNHU NPUAHATOrO pilleHHA: 30BHILUHA WBNAKICHa XapakTepucTuka B3

Mo3HavyeHHs

BenuuuHa

IpUUHSATA HaWOUIbIIa MOTYKHICTh ABUTYHA

KyTOBa IIBUIKICTh 3@ HAMOINIBIIOI TOTYKHOCTI ABUTYHA
TTaCIIOPTHUY HaUOiNMbIING MOMEHT ABUTYHA

KyTOBa IIBUAKICTE MOYATKy IOJIUII MOMEHTY

KyTOBa IIBUAKICTH KiHIIS IOJIULI MOMEHTY

OCHOBa HOMiHAaJly ABUTYHA: MiKOBUM ab0 TPUBAIUHN PEKUM

cmoci6 IpUENHAHHA OBUT'YHA BHyTpiH.IHI:Ol"O 3TrOPAHHA

Mpuknag — BaHTaXKHWUA TPUBICHMIA aBTOMObINb (KaMA3-53215, 6x4)

P(w) 3a 3ajaHUMM TOYKaMU

OpuHuusA
KBT

c1

H-m

Cfl

ct

He 4YHCJIOBa
BeJIM4YMHa

He 4YHCJIOBa
BeJIM4YrHa

P.x=169.000 kBT (w=230.383 pan/c)

T,

max

=814.000 H-M 3a 3agaHUMU TOYKAMU

Moxop>XxeHHA

BXigHI maHi
BXigHI maHi
BXifgHI gaHi
BXiOHI maHi
BXigHi maHi

NPUAHSATO IPOEKTYBATIBHUKOM

NPUAHSATO IPOEKTYBATIbHUKOM

e Tabnuilsd 3alaHUX TOYOK € BUXiIHUMU JaHUMU; HaBeOeHi MaKCUMyMHU 3HalgeHo cepen TOYOK, a He OTPUMaHO IiICTaHOBKOIO B

alrpoKCcUMaliito.
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¢ IIg mMamuHa Ilepefiae MOMEHT Ha KoJleca.

¢ KpuBa cknaneHa 3 IacIOPTHUX TOYOK NPSIMUMU Bigpi3KamMu — Iie iHTEePIOJIALis IPOEKTY, @ HE METOf i3 AXKepena.

o TlacmopTHi 3HaYEHHS NPUHHATO IK KOPOTKOYACH] (IIiKOBi); TpuBasa KpuBa JIEXKUTH HUXKYE.

o KpuBa ckazmeHa 3 IaCIOPTHUX TOYOK ABUTYHA, @ HE allPOKCHUMOBaHA: MiK HUMHU B35TO NPsSMi Binpi3ku. Lle mpo3opa iHTepnonsLis 1s0ro
TIPOEKTY, a He MeTO[ i3 mKepea.

o JlinsHKa mO IIOJIMII OIKMCaHa HaUrpy6ille — macnopT 3a3BHUYai He MOga€ MOMEHTY Ha HU3BKHX 4acTOTaX.

e TloHap npy,, KpUBa He IIPOMOBXKYEThCS: IACIOPT Aiala3oHy MaKCUMaJIbHOI IIOTYKHOCTI He TIofaE.

¢ KpuBa cKilaJeHa 3 IaCIOPTHUX TOYOK OBUTYHA, @ He allpPOKCUMOBaHa: MiK HUMM B35TO OpsAMi Bigpi3ku. Lle npo3opa iHTepnomnsiis 11boro
MIPOEKTY, a He MeTO[ i3 AxKepena.

o JlinsiHKa [0 IONUIL onKucaHa Haurpyoille — nacrnopT 3a3Buyall He ITofae MOMEHTY Ha HU3bKUX YacTOTax.

e IloHap npp,,, Kp¥Ba He IPOAOBXKYETHCSA: NACIOPT Aiana30oHy MaKCUMaJbHOI IIOTYy2>KHOCTI He IIOJae.

xxepeno: [2]

(4.7) Kot 3aCTOCOBYIOTH: [IBUTYH IIpalllo€ Ha F'eHepaTop i He Ma€ MeXaHidyHOro IIISAXY A0 KOJIiC.

30BHIIITHS XapaKTEePUCTHKA ABUTYHA 3AJIUINAETHCS MOTPIOHO0 [OJIsT HOTO POOOYOro pexuMy, ane ii He JO[aioTh OO0 CHUJIU TSITH
KOJIiC.

Tabnvusa 0.4.7.2 — BuxigHi BennyinHm po (4.7): 30BHIWHA LWBMAKICHA XxapakTepuctnka AB3

Mo3Ha4vyeHHa BenunuumHa OpouHuusA Moxop>keHHa

— cHCcTeMa XUBJIeHHsI Ta Ha[AyB OBUTYHa He YHCII0Ba HIPUAHSATO MPOEKTYBATBHUKOM
BeJIMYKHA

Prax TPUUHSATA HaMOi/IbIIa MOTYKHICTh ABUTYHA KBT BXifiHI faHi

Wpppax KyTOBa IIBUAKICTH 32 HAUOGINIBIIOI TOTYKHOCTi ABUTYHA c?t BXifHi naHi

— OCHOBa HOMiHaJly ABUTYHa: IiKOBUY a60 TPHUBaIUH PEXKUM He YKCJIOBa HPUAHSTO MIPOEKTYBAIBHUKOM
BeJINYKHA

— cIioci6 mpueNHAHHS OBUTYHA BHYTPIIIHBOT'O 3TOPSHHS He 4HCJI0Ba HPUAHSTO MPOEKTYBAIBHUKOM
BeJIMYKHA

Mpuknag — NocnigoBHUN ribpug,

P=P,. [AZ+BE*-C&3], E=w/wy, T=1000P/w (4.7)
£= 80.000000 =9-138899
575.958653

P=110.000000[0.511162-0.138899+1.617855-0.1388992-1.129017-0.1388993]=10.910617 kBT

T= 1000-10.910617 =136:382712 Hm

80.000000

» HaBeqeHO YMCIIOBi MiCTAHOBKY [JI XapPaKTEPHUX TOYOK POOOUUX OiNAHOK. PemTy To4oK TabnuuHol Ta rpadivHol XapaKTePUCTUKN
004HCIIeHO 3a Tie camoio HOpMyII0i0; MOTYKHICTh P — y KBT, MoMenT T — y H-M, wacToTa w — y pag/c.

e Il mMamMHa MOMEHTY Ha Kojleca He Ilepefiac: KpUBa HaBe[leHa M1 IIOBHOTHU.

o KpuBa anmpoKCUMOBAaHa 3a CUCTEMOIO XKUBJIEHHS; KoedillieHTH BU3HAYeHO Ha 6apabaHHOMY CTEHII.

¢ [TacmopTHi 3Ha4YeHHs NPUNHATO K KOPOTKOYACHI (MiKOBi); TpuBasa KpuBa JIeXKUTh HUXKYE.

Oxepeno: [14]

IIoTOYHUM MOYATKOBHH PEKHMM 3aCTOCYHKY — sIBHA IMPOEKTHA alPOKCHMalisi. [Jlafika OruHamda ONKCY€E 3POCTAHHS
MOMEHTY, OiIgHKY HOT0 YTPUMaHHS Ta BUXi[ Ha HOMiHaAIBHY MOTYXKHICTh. [lapameTpu dopmu He B34Ti 3 HopM Euro 5/6: Euro
€ Kiacudikarieo BUKUIIB. [IOpOXKHiI OIS MACIOPTHOIO MOMEHTY ¥ MeXX IIOJIMII 3a/JUIIAI0THCS ITOPOXKHIMU; PO3pPaxyHOK
MIOTY2KHOCTi He CTBOPIOE ITACIIOPTHUX JaHUX.

II715s1 TOTOYHOTO TOYaTKOBOI'0 peXUMYy CIiBBigHOmeHH (4.7) 3amaoTh yepe3 P=Tw/1000 i Tpu OiNSHKU MOMEHTY:

o npu wWy=w<w;: T=T_ [c+(1 —c)(3x2—2x3)];
o IPU WSW=wy: T=T;

e IPH wy<w=wy: T=1000[Py-(Py-P,)(1-y)Pl/w.

Tyt T, =k11000Py/wy, wi=awy, wy=bwy, Py=T,w,/1000, x=(w-w)/(w-wy), y=(w-w,)/(wN-w,), p=Kt(1-b)/(1-ktb). s pusens
npuisaTo (kt.a,b,c)=(1,40;0,43;0,62;0,45), nnst 6eH3nHOBOrO 3 HagmysoM (1,50;0,32;0,58;0,40), nns ickpoBoro 6e3 Hag#yBY
Ta npudHaTol moxeni LPG (1,15;0,65;0,72;0,40). Yci ui yucna € BiIKPUTUMU NPUNYIIEHHSIMU OPOEKTY. s iHIIOro manuBa
noTpibHa SBHO 3amaHa abo BuMipsHa KpuBa. Hapanmi B 1poMy mimposmini HaBemeHO OKpeMi icTopuuHi momiHoMiampHi Ta
MMacIoOpPTHI HaBYaJbHi MPUKIIAOH; ixHi GOPMYyJIM HEe € TUIIOBOIO Cy4YaCHOIO OTMHAIOY0I0 HOBOTO IIPOEKTY.
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==O==[1B3: noTyxHicTb P, KBT --O-- [B3: MomeHT T, H'm

JliHis OB3 — aHanitnyHa popmyna; o P, o T — OMNopHi TOYkM po3paxyHKOBOi Tabnuui.

Pucynok 4.1 — IToTyKHiCTb i MOMEHT HaBYaJILHOTO OBUTYHA 3a allpOKCUMAIIi€0; ONOPHi 3HaYeHHS HajleXkaTh TOMY CaMOMY PO3PaxyHKOBOMY
NpUKIangy.
Ixepeno: [14].

Tabnvusa M.4.6 — KoediuieHTn anpokcuMalii Lnium (2019), 3anexHocTi (8)-(9); C=A+B -1

CucrteMa XXUBJIEHHSA A B C KinbkicTb 3paskis
BensunoBHii 63 HaAAYBY, BIOPCKYBAHHS 0,511162 1,617855 1,129017 237

BensuHoBUi i3 Typ6oHaALYBOM 0,295132 2,120719 1,415851 9

Tl'azobanonHe oOmagHauHs [-1I MOKOTiHES 0,570199 1,574281 1,144480 64

'azobanonHe obnagHanHs IV moKomiHESA 0,542335 1,544406 1,086741 23

Iusensb 6e3 HAAOYBY 0,738505 1,194464 0,932969 11

Musens i3 TypOOHAAIYBOM 0,261225 2,568185 1,829410 175

IIi xoedimienT omucyioTh BUOIpKM ABUTYHIB, a He macnopT obOpaHoi mopmeni. [Kepeso Big3Havae HEOOCTATHIO KiIBKiCTh
3pa3kKiB y OGeH3WHOBiM TypOoBaHil i mu3enbHiN Ge3HamOyBHiN rpymnax. s 6eH3WHOBUX TypOOOBUTYHIB BOHO PAAUTh iHIILY
dynkuio; ons Typbommsesns po30iXKHICTH Ha Majux dYacToTax Moxe csaraté 50 %. 3a HasgBHOCTI IacmopTHOI monuii abo
CTEH[IOBUX TOYOK BUKOPUCTOBYIOThH BiIIIOBiAHY TiNKYy.

MakcuMManbHUi KPYTHUA MOMEHT ABUryHa

Haib6inpmuii MOMEHT 3HaAXOOsITh Ha MOOyNOBaHii 30BHIIIHIM XapaKTEePUCTHIl, a He OiJIEHHIM MaKCHMaJIbHOI IOTYXKHOCTI Ha
OOBiIBHY YacToTy. HacToTa MaKCHUMyMy MOMEHTY IOTpiOHa TaKOXK i PO3MIIleHHS CTyHeHiB KopoOku. [Ins BUMipsSHOI
KPHUBOI BUCHOBOK O0OMEXKEHHUH il TOYKaMu Ta 0OpaHUM CIIOCOO0M iHTePIIOJISIIii.

Tabnvusa M.4.5 — BuxigHi BEANYNHU MPUAHATOrO pilleHHA: MakCMManbHUA KPYTHUI MOMEHT ABUTYHa

Mo3Ha4YyeHHa BenunuuHa OpuHuunA Moxop keHHa
P (w) 30BHIIIHS XapaKTepPUCTHUKa ABUT'YHA BHYTPIIIHBOIO 3TOPSIHHS 6e3po3MipHa obuncieno paxime (4.7)
BeJIMYUHa

Mpuknag — 3BUYaliHWA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpPsiIHHA

M =max ,T(w)

K,max

My max=207.8 H-M mpu 3682 xB™

¢ YacroTa MaKCHMaJlbHOTO MOMeHTY 3 682 xB~! — BOHA X 3a/la€ 3HaMEHHUK reOMeTPUYHOI ITporpecii psany nepepay.
e Ile MOMEHT 3a 30BHIIIHHOIO XapaKTEPUCTHUKOIO, TOOTO Ha IIOBHOMY HaBaHTaXKEHHi.

Oxepeno: [14]
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Haibinbwa yacTtoTa o6epTaHHA ABUTYHA

Haii6inbira yacToTa — BepXHS MeXKa NPUUHATOI XapaKTepUCTUKU. BOHaA Bimpi3HSETHCA Big YAaCTOTH 3a MaKCUMAaJIbHOI
MMOTY2KHOCTI ¥ Bif yacTOTH HaMGiNbIIIOoro MOMeHTY. [TacmopTHa Mezka He N03BOJISIE IPOIOBKYBATH KPUBY 3a HEIO.

Tabnvus M.4.4 — BuxigHi BENNYNHN NPUAHATOrO pilleHHA: Hanbinblwa YyacTtoTa obepTaHHS ABUryHa

Mo3HauyeHHa BenunuuHa OopuHuuAa Moxop>keHHa
P (w) 30BHILIHS XapaKTePUCTUKA NBUTYHA BHYTPIIIHBOTO 3rOPSIHHS Ge3po3mipHa o6uncneHo pasime (4.7)
BeJIUYMHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA

w =max w

IO, max wEcharacteristic

W =691.2 ¢!

I, max

o Haiibinbiirta vacToTa CTaHOBUTHL 6 600 xB~1.
e Ile BepxHS MexKa 30BHIIIHBOI XapaKTEPUCTUKHY, & HE YaCTOTa POOOYOTO PEKUMY.

Oxepeno: [14]

30BHIiLLUHA XapaKTepUCcTUKa eNleKTpoaABUryHa

s imearnizoBaHOl eI€KTPOMAUIMHU OO 0a30BOi YaCTOTH MOMEHT CTAJIUi, TOMY IOTYKHICTh 3POCTA€E MPOMOPLIHHO YaCTOTi;
masi MOTYKHICTh CTajia, @ MOMEHT 3MEHIIYEThCS 00EPHEHO YacTOTi. BXimHUMU € MOTyKHicTb, 6a30Ba ¥ HaWbilbIIa YacTOTU
Ta O3HaKa IiKoBOro abo TpuBasioro pexuMy. CTEHOOBY KPHUBY €JIeKTPOMAIIMHU MOXKHA 3aJaTd OKPEMHUMHM TOYKaMu 3
MIOXOAKEHHSAM; TaKy KPUBY He 3aMiHIOIOTh ABOMA ileaTbHUMU OiTsTHKaMU.

(4.23) Koytu 3aCTOCOBYIOTH: IfleanizoBaHa eeKTpoMallliHa 3i cTaluM MOMEHTOM i CTaJioi0 MOTYXKHICTIO.

Bl OingHKY 3a0al0Th HaB4YaJIbHY OTMHAIO4y; BOHU HE € IIOBHOIO KapTOI TeMIIePAaTyPHHUX Ta €JIEKTPUYHUX 00MeKeHb.

Tabnvus 0.4.23.1 — BuxigHi BenmynHm 1o (4.23): 30BHILLHSA XapaKTepUCTMKa eNeKTPoaBUrYHA

Mo3Ha4YyeHHa BenunuuHa OpuHuuSA Moxop>xeHHA

P, TPUNHSTA IOTYXKHICTh €J1IeKTPOMAIINHI KBT BXifHi faHi

wy, 6a3o0Ba KyTOBa IIBUAKICTh €JIeKTPOMAIINHU c! BXinHi naHi

Woax rpaHHYHa KyTOBa IIBUAKICTh €JI€KTPOMAILINHN ct BXifHI faHi

— OCHOBa HOMiHAJly €JIEKTPOMAIIINHMU: MIIKOBUH a60 TPUBAJIUN PEKUM He YHCJIOBa [IPUUHSTO IPOEKTYBATIbHUKOM
BEJINYMHA

Mpuknag — enekTpoMobinb

T, =1000P,, /w,
T=T,, P=Tyw/1000 (w<w,) (4.23)
P=P__, T=1000P/w (w>w,)

max’/

Ty =298.415518 H'm

= 1000-125.000000
418.879020

P(9.163)= =2.734375 kBT

298.415518-9.162979
1000

T(1466.077)= =85.261577 H'm

1000-125.000000
1466.076572

» HaBeqeHO YHCIIOBI MifCTAaHOBKHY AJIT XapaKTEPHUX TOYOK PoOOYUX OiNAHOK. PemTy Touok TabnuyHol Ta rpadivyHol XapaKTEePUCTUKH
004uCIIeHO 3a Tier camoio GOpMyI0I0; MOTYyKHICTh P — y KBT, MoMenT T — y H-M, wacToTa w — y pag/c.

e Ils MamuHa Iepefa€ MOMEHT Ha KoJieca.

o Kpusa nobGynoBaHa sK ABi imeasnbHi OiIISHKU: CTaNIUi MOMEHT i CTajia MOTYKHICTh; 0OMeXKeHHs 3a HarpiBoM BOHA He ITOKas3ye.

o TlacmopTHi 3HAaYEHHS NPUHHATO SK KOPOTKOYACH] (miKOBi); TpuBaja KpUBa JIEXKUTh HUXKYE.

Oxepeno: [13]

(4.23) Koiiu 3aCTOCOBYIOTH: XapaKTEePUCTUKY €JIeKTPOMAaIllnHY BBEEHO OKPEMUMU TOUYKaMMU.

YV 1mpoMy HaBYajbHOMY IIPHKJIaAi TOYKKM IPUHUHSATO aBTOPOM, Io0 IIOKa3aTH peXKUM BBEeNeHHS CTEeHOOBOI TabIuIii.
BumipioBaHHS KOHKPETHOI MalllMHU He 3asBjeHO. [I0TyKHICTh KOXKHOI TOYKU OTPUMYIOTH i3 3alaHOT0 MOMEHTY Ta 4aCTOTH;
MOIeJb ABOX OiNSHOK IX He 3aMiHIOE.
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Tabnuua 0.4.23.2 — BuxigHi BennynHn 0o (4.23): 30BHILWWHS XapaKTepucTka enekTpoaBuryHa

Mo3Ha4veHHa BenunuuHa OpuHuuSA Moxop>xeHHA

— 3aaHi TOUKU XapaKTEePUCTUKY eJIEKTPOMallluHI He 4YHUCJIoBa BXifHI fnaHi
BeJINYMHA

— OCHOBa HOMiHAJly eJIeKTPOMAIIIUHMU: MTiIKOBUH aG0 TPUBAJIUH PERUM He YUCJIoBa [IPUHUHSITO IPOEKTYBAIbHUKOM
BeJIMNYMHA

Mpuknan — TabnmMyHa XapaKTepUCTUKA eleKTPOMaLlnHn
P(w) 3a 3agaHuMHU TOYKAMU (4.23)

PL.x=119.700 kBt (w=420.000 pag/c)
Thax=290.000 H-M 3a 3afjaHUMHU TOYKAMKU

o Tabnuid 3afaHUX TOYOK € BUXIGHUMU OaHUMU; HaBe[leHi MAaKCUMyMH 3HAUOEHO Cepel] TOYOK, a He OTPUMAHO IiICTaHOBKOIO B
arpoKcUMallio.

e [l MamuHa epefae MOMEHT Ha KoJleca.

o KpuBa 3amaHa 3HATUMHU TOYKAMU; A2KEPEJIO TOYOK: HaBYaJIbHA TAOIULsI, MPUHHSATA aBTOPOM [JIsi EMOHCTpPAIlil BBEIEHHS 3HATUX TOYOK;
He NacmopT i He IPOTOKOJI BUMipIOBaHHS.

¢ [JlacmopTHi 3HaYEeHHS NIPUNHATO K KOPOTKOYACHI (IIiKOBi); TpUBajia KpUBa JI€KUTh HUXKYE.

o KpuBa 3amaHa TOYKaMu: Mi2K HUMU 3HA4YeHb He iHTEPIIOIbOBAHO, a I103a KpallHiMu Touykamu ii HeMae.

o [ToxomKeHHS TOYOK (piKCye KOPUCTyBa4Y — CTEHJ, IACIOPT OBUTYHA YU iHIE AKepeJio.

. KpI/IBa 3aaHa TOYKaMMu: MiX HUMU 3Ha4YE€Hb HE iHTepHOJ’IbOBaHO, a Imosa KpalelMH TOYKAMMU il HEMaE.
o [loXOm»XKEeHHSI TO4YOK CbiKCyG KOpHUCTyBa4 — CTEH[, IIaCIIOPT OABUT'YHA YU iHIIE Azxepero.

Oxepeo: [2]

T, H'm
313
< O O 0
235
157
- ..
. _
_______ G
- 78
O I T T T T 1 O
88 3009 5931 8852 11774 14696
n, 06/xB
=== ENeKTPOABUIYH: NOTYXHiCTb P, KBT -=-0-- EnektpoaBuryH: MOMeHT T, H'm

o P, o T — ToukM Tabnuuj; Mk BUMIpSIHUMW TOYKaMU NPOBEAEHO NPsIMi Bipi3Ku.

Pucynoxk 4.2 — [IBi OingHKYU XapaKTEePHUCTUKY TSATOBOI eJIeKTPOMAIINHYU: CTaIMi MOMEHT i cTana MOTYXKHiCTh.
Ixepermo: [13].
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228
152
.. al...
. A
T . 76
g
0 I T T T T 1 O
955 3694 6434 9173 11913 14652
n, 06/xB
=== ENeKTPOABUIYH: NOTYXHICTb P, KBT -=-0-- EnektpoasuryH: MOMeHT T, H'm

o P, o T — To4ku Tabnuui; Mk BUMIpSIHUMU TOYKaMKU NPOBEAEHO NPsIMi Bipi3Ku.

PucyHnoxk 4.3 — 3apfaHi TOYKHM €IeKTPOMAIIIMHY: HaB4YaJibHA Ta0/IUIls aBTopa 6e3 MPOOOBXKEHHS 3a KpaifHi TOYKHU.
Ixeperno: [2].

Tabnvus M.4.10 — HaBYasbHi TOYKM €1eKTPOMALLUNHW; YCi MOMEHTU NPUAHATO aBTOPOM, MOTYXXHICTb 064YNCNEHO 3 HUX

KyToBa wBmupaKicTb, c* MomMeHT, H'M MoTy>XHicTb, KBT
100 290 29

300 290 87

420 285 119,7

650 180 117

950 120 114

1200 90 108

1466,08 60 87,965

MakcuManbHUA KPYTHUA MOMEHT eNeKTPOoaABUryHa

HaBeneHuil po3paxyHOK BUKOPUCTOBYE OBO30OHHY XapaKTEePHCTUKY IIPUKIIANy «eJIeKTpoMoOinb» 3 pucyHka 4.2. Tabnuns
M.4.10 i pucyHok 4.3 HajexKaTb OKPEMOMYy NIPUKIAAYy «TabJIMYHA XapaKTEePUCTHUKA €JIEKTPOMAIIWHU», e II0YaTKOBUMU
OaHUMHU € BBEJEeHi TOYKH. Y IBO30OHHIN Mofesi HaibiIbIIni MOMEHT BU3HAYa€ MMOTYKHICTh Ha 6a30Bill 4acTOTi; BiH cTamuil 1o
uiel wactotu. YacroTa, HagpyKoBaHa IOpydY i3 MakKCHMyMOM, II03HA4Ya€ OOHY PO3PaxXyHKOBY TOUKy Wiel momumi. ITikoBui
MOMEHT IIPUAATHUHN [JISI KOPOTKOTI'0 PO3TOHY JIMIIE IIPOTSTOM IO3BOJIEHOT'0 Yacy.

Tabnvusa 0.4.24 — BuxigHi BennyinHu fo (4.24): MakcMMabHUIA KPYTHUA MOMEHT €NeKTPOABUTYHa

Mo3HauyeHHa BenuuuHa OopuHMUA Moxop >XeHHsa
P, (w) 30BHIITHS XapaKTePUCTHKA TSAT0BOI eJIeKTPOMAIINHI 6e3po3mipHa o6uucneHo pasime (4.23)
BeJIMYMHA

Mpuknag — enekTpomobinb
M,y max=max ,T(w) (4.24)
M

M, max

=298.4 H'm npu 88 x5!

e YacroTa MakCcuMaJbHOIO MOMEHTY 88 xB~1.
e Ile MOMEHT 3a 30BHIIIHBOIO XapPaKTEPUCTUKOIO, TOOTO Ha TIOBHOMY HaBaHTAXKEHHI.

Hxeperno: [13]
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Haibinbwa yacTtoTa 06epTaHHA eNeKTPOoABUTYHA

BepxHST MeXa XapaKTEPUCTUKU eJIeKTPOMAIINHN 00MeXKy€e IIBUAKICTH aBTOMOOINS dYepe3 HMPUUHATY penykKiiio. BoHa He €
MepPeBipKOoI0 OIMyCTUMOTO MOMEHTY, TeMIepaTypu 0OMOTOK a00 HAIpPyry iHBEPTOpa.

Tabnvusa 0.4.25 — BuxigHi BenmyinHm po (4.25): Hanbinblwa 4actoTa obepTaHHA eNeKTpoaBUryHa

Mo3HauyeHHa BenunuuHa OopuHMUA Moxop >XxeHHsa
P (w) 30BHIIIIHS XapaKTEePUCTHUKA TSITOBOI €JIEKTPOMAIINHNI 6e3po3MipHa oGuuncrneno pauime (4.23)
BEJIMYMHA

Mpuknag — enekTpomobine

w, =max

wEecharacteristic® (4.25)

=1466.1 ¢!

M,max

Wy, max

e HaiibGinbira yactota cTaHOBUTH 14 000 xB~1.
e Ile BepxHS MexKa 30BHIIIHBOI XapaKTEPUCTUKHY, & HE YaCTOTa POOOYOTO PEKUMY.

Oxepeno: [13]

MoTpibHa MakcMManbHa YacToTa o6epTaHHA eNleKTPOABUTYHa NepeaHboi oci

g mepemHBOrO IUIAXY IIBUAKICTH KOJIC NMEPEBOOSThL B 00EPTH MAIIWMHK Yepe3 MOBHY PedyKIilo Ta OWHAMIYHUU pamiyc.
TlepeBipsiloTh caMe IEepefgHI0 BiCh; PEAyKILil0 3aJHLOr0 IUIAXYy HEe IiACTaBIsSI0Th 3aMicTh Hei. [IpuKiam HaleXUTh OHIN
MaIlnHi, 10 OiJIUTh MOMEHT MiX OIBOMa OCSIMHU.

Tabnvusa 0.4.6.1 — BuxigHi BennyinHm po (4.6): MoTpibHa MakcMManbHa YacToTa obepTaHHA eNeKTpoABUryHa NepefHboi oCi

Mo3HavyeHHn BenunuuHa OoauHMuA Moxop>keHHs

Vimax 3aaHa HauOimbIla MBUAOKICTL aBTOMOOIIS m/c BXifHi maHi

Ty OuHaMiYHUN pafiyc Kojeca M 004KCIeHo paHime

g front TIOBHA PeAyKIlis Bifl €JIeKTPOMAIIKHH [0 IIePefHiX KOJIic 6e3po3mipHa IPHUAHATO MPOEKTYBATbHHKOM
BeJIMYUHA

P, (w) 30BHIIIHSA XapaKTePUCTHUKA TATOBOI €JIEKTPOMAIIHHU 6e3po3mipHa oGuucneHo pasime (4.23)
BeJIMYUHA

Mpuknag — enekTpoMobinb i3 ABOMa BEAEHUMM OCAMMN

n = .
s 30Viaxly (4.6)

ry

n =13898 xz’!

mmax.front™ 30-44.44-9.700
m-0.296

o JIBuryH BuTpuMye: noTpi6HO 13 898 xB~! mpu 14 000 xB~! moxnuBHX (3anac 1,01).

o TlepeBipsieTbCA JUIIE YACTOTA OOEPTAHHS: YU BUTPUMAE OBUTYH IIOTPIOHUI MOMEHT i UM He IeperpieTbcsi — OKpeMi MUTaHHS.

Oxepeno: [13]

MoTpiGbHa MakcuMasibHA YacToTa o6epTaHHA eNeKTPoLBUryHa 3aaHbOI OCi

[Inga 3afHBOTO MUIAXYy BUKOHYIOTH TaKy caMy KiHeMaTH4YHY IepeBipKy 3i cBoe€o pepykuieio. fxmio nmorpi6Ha dacToTa
IIepeBUIy€e€ NacCHOPTHY, 3ajaHa IMIBUAKICTh HEAOCSAKHA He3aJeXXHO Bif 3amacy MOTY2KHOCTI. [I1s1 ABOIIBUAKICHOTO IPUBOAA
IepeBipsI0Th aKTUBHY Ilepefiady, a He JOOYTOK [IBOX albTePHATUBHUX Ilepenad.

Tabnnus 0.4.6.2 — BuxiaHi BennynHy fo (4.6): NoTpibHa MakcuManbHa YacToTa obepTaHHA eNnekTpPoABUryHa 3aAHboi oci

Mo3Ha4vyeHHA BenunuuHa OpuHUuSA Moxop>xeHHA

Vinax 3afiaHa HauOinbIIa MBUAKICTE aBTOMOOINS M/c BXifHI faHi

[ [UHaMiYHUU pafiyc Kojeca M o6uucIeHo paHimre

Iy rear TOBHA PefyKIlis Bif eJIeKTPOMAIIMHU [0 3aAHIX KOJIic 6e3po3mipHa IPUAHATO IPOEKTYBATIBHIKOM
BeJIMYMHA

Py (w) 30BHIIIHS XapaKTEPUCTHUKA TSITOBOI €JIEKTPOMAIINHN 6e3po3mipHa oGuucreHo paxime (4.23)
BEJIMYMHA
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Mpuknap — enekTpoMobine

n = .
mmax= 30V, i “6)

ry

n =13898 xp’!

mmaxrear— 3(0.44.44-9.700
m0.296

o JIBuryH BuTpuMy€: 10oTpi6HO 13 898 xB~! mpu 14 000 xB~! moxnuBux (3anac 1,01).

o TlepeBipsieTbCA JUIIE YACTOTAa OOEPTAHHS: YU BUTPUMAE OBUTYH IIOTPIOHUI MOMEHT i UM He IeperpieTbcsi — OKpeMi MUTaHHS.

Oxeperno: [13]
4.4. Kaptu KKJ: 3anexHicTb Bip pob6o4oi Touku

Kapta echeKTUBHOCTI ABUryHa

KapTa 3a minieto Binanca BuniuBae 3 6ajlaHCy MOTYKHOCTI Ha Bajly, iHAMKATOPHOIL ITOTYKHOCTI ¥ TepTs. InmukaTtopuuit KK
3aJla€ aBTOP; MOMEHT TepPTs y3TOoAXKYIOTh i3 HOMiHa/JILHOIO IUTOMOIO BUTpaToio. Ha ManomMy HaBaHTaKeHHi BiTHOCHA dacTKa
BTparT 3pocTtae. [IopiBHAHHS 3 eMIIIPUYHUMHU IIO0IIpaBKaMU PO3LUTy 7 € MepeBipKOI0 YyTINBOCTI MO, a He MiATBePAXKEeHHIM
TOYHOCTi 3a He3aJIe2KHUM eKcrepuMeHTOM. CTaja BelIWdYWHA MOMEHTY TEPTS Ta BiCYyTHICTh Mopjesi 30aradeHHs CyMili
00MeXKyIOTh 3aCTOCYBaHHS KapTH.

Tabnvusa [0.4.20 — BuxigHi BenmyinHm po (4.20): KapTa epekTMBHOCTI ABUIyHa

Mo3HauyeHHa BenunuuHa OopuHMuA Moxop>xeHHn

P (w) 30BHIIIHA XapaKTePHUCTHKa JBUTYHA BHYTPIIIHBOI'O 3rOPSHHS 6e3po3mipHa oGuncneHo paxime (4.7)
BeIMYUHaA

[N TIHTOMAa BUTpAaTa [TajuBa 3a HOMiHalbHOI IOTYKHOCTL r/(kBt-rom) BXinHi naui

;i npuniHaTud ingpukatopauid KKJII gBuryHa 6e3po3MipHa IPUAHATO
BeJIMYMHA IIPOEKTYBAJIBHUKOM

— EHnepronociit [TanuBo ab0o eTeKTPUYHA €HePTis, TPUHHSATI O CUIIOBOL He YHCJIOBa BXifHi maHi

ycTaHOBKY; A1 [1B3 Bubip BU3HaYa€ HUKYY TEIUIOTY 3TOPSHHS ITajIuBa. BeIUYUHA

Mpuknag — 3BMYaiHUIA aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA

N= 3600
gnH,
M= p N ( N
‘U—N N
Me™= niPe

-1)

(4.20)

N= 3600 =0.327273

250.00000-44.00000

= 10%110.00000 * 0.400000 1)=42-44132 HM
575.958653  0.327273

Ne(@s Px) = 0.400000-83.529546-10°

83.520546-10°+42.441318-403.171057

M

=0.331991=33.2%

e Y popmynax 6anaHCy NOTy2KHICTh BUpakKeHO y BT: unCI0oBi 3HaYEeHHA XapaKTePUCTUKH y KBT moMHoXkeHo Ha 103, g ny nuToMa
BHTpaTa gy 3amaHa y r/(kBT-rom), a HMXK4a TemnmnoTa 3ropaHHsa H, — y MJIxK/KT.

o [licns BU3HAYEHHS TepTs I0Ka3aHO IigCTaHOBKY AJIs HallKpalllol TOYKK po3paxoBaHOl CiTKu: KyToBa yactota 403,171 pan/c,
MoTyXkHicTh 83,53 KBT. [HIII TOYKU 0OYUCIIEHO 3@ TUM CAMHUM PiBHSHHSIM; pe3y/IbTaTOM € BCS KapTa, a He JIUIle il MAaKCUMYyM.

e TloTyKHIiCTb Ha Bally — IIe iHAMKATOpPHA MOTYKHICTh MiHyC OTYyKHIiCcTh TepTs (Ehsani, piBH. 3.6). [ToginuBimum Ha MOTYKHICTh ITaJINBa,
mictaioTsh 1, = 1;'P/(P + M 'w): y YHCENIPHUKY Te, IO AIAIIIIO 10 Basa, y 3HAMEHHUKY — Te CaMe IUTIOC TepTs, ke 3 obepTamMu pocTe, a
3 HaBaHTaXeHHSM Hi.

e MOMEHT TepTs He HiAraHsIM: H0To Aajla caMa HOMiHa/lbHa TOYKa ABUTYHa — MTp = 42,4 H-M, To6TO 24,4 KBT Ha HOMiHANIBPHUX 00EpPTax.

¢ Mexaniunuit KK]I y HomiHanpHiN Toui Buxonuts 81,8 %. Ehsani nopmae s mosHoro gpocens 75...90 % — 3Ha4YeHHS B MexKax
DOBiOKOBOTO Hiana3oHy; 1ie He € Bajifgallielo KapTu KOHKPETHOI'O ABUTYHA.

e Hatikpaima Touka Kaptu: 33,2 % npu 100 % HaBaHTaXXeHHs ¥ 70 % HOMiHANIBHUX 00€pPTiB — TOGTO Ha BUCOKOMY HaBaHTaXKeHHI 1
HEBHCOKHX 00epTax, K i Ma€ OyTH.

» Ilepesipka: y 35 To4kax Ty caMy KapTy II0OpaxyBajii METOAUYKOIWO (g, = gn-K,,Kg). IBi Momeni mobynoBaHi He3anekHO — OfHA 3

0aJslaHCY MMOTYKHOCTEeH, Opyra MiATOHKO MHOTOYJIEHIB 10 JOCTIOHUX JaHUX, — i HaMbilbIina po30iKHICTh MiXK HUME 23 %. Lle
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pO36iKHICTH MOfeNIel, a He MiATBePIKEeHHS TOYHOCTi. Be3 3agaHoro JOMycKy Ta He3aJleXXHUX BUMiPIOBAHb BUCHOBOK IIPO Y3TOMKEHICTh
He POOJISATE.

* KapTta He moka3ye 30arayeHHs CyMillli Ha TOBHOMY HaBaHTaXKeHHi: JIiHig BilaHca MOHOTOHHA 3a IOTYXKHICTIO, TOMY HaWKpaIllly TOYKY
BOHA KJIafie piBHO Ha ITOBHe HaBaHTaXKEHHS, TOJi K y CIIPaBXKHbOI'O IBUTYHA 3 iICKPOBMM 3anaslioBaHHSIM MiHIMyM BUTpPATHU JIEKUTh
6mu3pK0 80 % — caMe TaM Ky METOOUYKH OIyCKA€EThCSI HUKYe OOUHHUIIL.

Oxepeno: [13]; [15]

KapTa e(heKTMBHOCTi eNeKTPOMaLUNHU

BrpaTtu 06MOTOK HaGIMKEHO 3ajekaTh Biff KBagpaTa MOMEHTY, a BTPaTH B CTajli — Bif yacTtoTu obepTranHs. [IBi cTami momesi
BHU3HAYAIOTh Yepe3 NMPUUHATY HalKpallly TOYKy ¥ yMOBY PiBHOCTI CKNIamoOBUX BTpaT y IiM Toumi. [ToXomKeHHs HaWKpaIIOro
KK]I 3amucyioTh OKpeMo. MexKa KapTH — XapaKTepHUCTHKa Tiel caMol MallMHW; TOYKH 3a OOMYCTUMHUM MOMEHTOM abo
YaCTOTO0 He MOXKHa OT0JIOIIyBaTH POOOYUMH JIUINEe 3aBOIKU OONAaTHOMY 3Ha4YeHHIO (popMymiu.

Tabnvus 0.4.21 — BuxigHi BennyinHm fo (4.21): KapTa epeKTUBHOCTI eNeKTpoMaLLnHN

Mo3Ha4yeHHa BenunuumHa OpuHuuA Moxop>keHHa

P, (w) 30BHIIIIHS XapaKTEPUCTHUKA TSITOBOI €JIEKTPOMAIINHNI 6e3po3mipHa oGuucneno paxime (4.23)
BeJIM4YUHa

Nen ™% npuiHATHNR Haubinemmi KK eeKTpoMalnHu 6e3po3mipHa IPUAHSATO IIPOEKTYBATBHIKOM
BeJIMYMHA

Mpuknan — enekTpomobinb

2 1,5
kMM* _kCTw* - M*(U*(l/n*'I)

2
(4.21)

Mem™= Mw
Mw+kM?+k '

ku= 119.366207-418.879020(1/0.950000-1) =0-09234718
2:119.366207>

k =0.15348060

et~ 119.366207-418.879020(1/0.950000-1)

2-418.879020'°
P=142.102628-879.645943=125000.0000 Bt

P,,=0.09234718-142.102628%=1864.7810 Bt
P.,=0.15348060-879.645943'5=4004.1962 Bt
=0.955154=95.5%

Nem= 125000.0000
125000.0000+1864.7810+4004.1962

e YucnoBa MificTaHOBKA CIIOYATKy BU3HaYa€ 00uABa KoedillieHTH BTPAT i3 TOUKM KasnibpyBaHHs, moTiMm — KK]I HaiKpaloi TOYKu
obuncneHoi citku. MoMeHT 3amano y H-M, wacToTy — y pan/c, o6yTok Mw — y BT; pemrty KapTu 0049HCI€HO aHAJIOTivHO.

e BrpaTtu mamuHu Zheng po3Kiafae Ha [Bi TOJIOBHI CKIa/loBi: 0GMOTKOBI POCTYTh SIK KBagpaT CTPYMY, & CTPYM IIPOMOPLIHHUNE MOMEHTY;
BTPaTH B CTali POCTYTh i3 4ACTOTOI0 NepeMarHivyBanHs, T00To 3 o6epramu. 3Bincu Py, = k'M? + krw” 1,5, 1 KK]II — ne BinHOmEHHS

KOPHMCHOI MOTY2KHOCTI 10 Hel K IJII0C BTPaTH.

o JIBox KoedillieHTiB 3 OAHi€l TOYKYU He OicTaTH, ajie Apyre PiBHSIHHS Ja€ caMa yMOBa MaKCHUMyMY: IPUPIBHABIIYN f0 Hysa noxigay KKII 3a
MOMEHTOM, fAicTaroTh k,-M? = k., w”1,5 — y Touni Hanbinemoro KK/ o6MOTKOBI BTpaTH JOPiBHIOIOTH BTpaTaM y cTaji. lle He IpuiHATO
Ha Bipy, a BUBeneHO 3 popMu BTpaT.

e Touka kanmi6pyBanHs: 119 H-m nipu 4 000 xB8~*, me KK]II 95 %. BrpaTtu Tam 2,63 KBT, i m0oI0BHHA 3 HUX — OOMOTKOBI, ITOJTOBUHA — ¥
cTari.

e ITo kapTi KK mexuTs Mix 59,2 i 95,5 %. Hatiripma Touyka — 10 % momeHnTy ripu 100 % oGepTiB: Manuii MOMEHT Ha BUCOKUX 00epTax,
KOJIM BTPATH B CTaJli €, @ KOPUCHOI IOTY2KHOCTI Ma#xKe HEMAE.

» Came Tomy cranuit KK]I npuBogy — rpy6a 3amiHa: MixK HaWKpaIoo ¥ HalTipmoo TOYKO KapTH Pi3HUI B KijbKa pa3siB 6inbiIa 3a
oxXuOKY, Ky 3a3BUYail IPUIUCYIOTh TAKOMY PO3PaxXyHKY.

o IlokasHuk 1,5 6insg 06epTiB — KoMmIpoMic: Zheng Ha3uBae ricTepe3ucHi BTpaTu (xw) i BUXPOBi (xw?) 0OKPEMO, ajie OOHIEI0 TOYKOIO
KanibpyBaHHs IX He PO3OIIUTH.

o ITocnabieHHS OJIS BUIlE KYTOBOI TOYKU 3MEHIIIYE MOTIK i pa3oM i3 HUM BTPATH B CTaJli; MOAEJb [IbOTO HE BPAaXOBY€E, TOMY Ha HaUBUIIUX
obeprax BoHa 3aHuKye KKII.

o Kapra onucye TsaroBuil pexxuM. Y pekymneparii BTpatu Ti cami 3a dopmoro, ane KKJII Tpeba 6patu 06epHEeHUM BifHOIIIEHHAM, i JOKYMEHT
1IOT'O KPOKY He POOUTE.

Oxepeno: [16]; [15]
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4.5. 3uenneHHA, peayKuia Ta LWAAXU TATU

3yinHa Bara

CkapfaoTh Baru TimbKu Bemyuux oced. KomicHa ¢opmyrna 3apgae ixX KinbkicTb, ane gms cxemMu 4X2 e Tpeba Ha3BaTu
IepefHIo 4Yu 3afgHI0 Bick. Ha mBOBiCHOMY MOBHOMY HpuBOAi OepyTh OOMOBi, He ITOOBOIOIOYM Baru aBTOMOOinsg. CTaTUUYHUN
PO3MOLiN He BPaxOBY€E lIepeHeCeHHsT HaBaHTaXKEeHHSI IIif] 4aCc PO3TOHY.

Tabnuua 0.4.11 — BuxiaHi Bennynum no (4.11): 34inHa Bara

Mo3Ha4YyeHHa BenuuuHa [oJ: "I 1TE | Moxop>keHHA
G; CUJIU TSXKIiHHS, 110 IpUIIafaloTh Ha oci Lle meperik, a He ogHe YuCIIo: KH o6uucieHo pauime (3.5)
KOXKHIiH oci BifnmoBigae cBos cuma.
— TepesIik ocel, 0 IepefaloTh TATY Ha HOPory He 41CJIoBa MIPUAHATO
BeJIMYMHA TIPOEKTYBAJIbHUKOM

Mpuknag — 3BNYaHMA aBTOMOGINb i3 ABMIYHOM BHYTPILLHBOIO 3rOPAHHA
Gsu=ZiepenCi (4.11)
G,,=G,=9.43 kH
* Bepnyui oci: 2. KoedinienT 3uinzoi Baru m = G_34/G = 0,55.
e YacTku ocell CTaTU4Hi: IepepO3MOMiN Bar'u Ha PO3TOHI I Ha mifiioMi He BpaxoBaHo, ToMy G, 3afHIiX Befly4ux ocell y pyci 6inblra 3a 1110
OLiHKY, a NepefgHiX — MeHIIa.

Oxepeno: [17]

Cuna 34ennqieHHA BeAy4Ymux Konic

MHOXKeHHs 34inHOi Baru Ha NOPUHHATHN Koe(dillieHT mae MexKy CHIM, SKy OOpora MOXKe CIPUHHATU 0e3 HagMipHOTro
KOB3aHHA. lle oKpeMa MexKa Biy MOMEHTY OBUTYHA. 3MiHa MOKPUTTS MOTpedye iHmoro koedinieHTa, HaBiTH SKIO aBTOMOOINb
3aJIUNIIUBCS TUM CaMUM.

Tabnvus 0.4.14 — BuxigHi BennyinHm po (4.14): Cuna 34ensieHHs BeAy4nx Konic

Mo3Ha4yeHHA BenunuumHa OpouHuuA Moxop>xkeHHa

G,y cuila TAXKIHHS Ha BEOYUHX OCIX KH obuucneno panime (4.11)

7] Koe(dillieHT 3YerIeHHsT Kojieca 3 JOPOro0 Oe3po3MipHa IPUAHSATO IPOEKTYBATBHUKOM
BeJIM4YHHA

Mpuknag — 3BNYaiHUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOPAHHA
F,=¢ G, (4.14)
F,=0.60-9.43=5.66 xkH

» Mexa cTaTW4Ha: Ilif 9aC PO3TOHY Bara IIePeXOfUTh Ha 3aiHi oci, ToMy B pyci F, 3afiHiX Be[y4ux KoJiic Ginblla 3a IO OLIHKY, & epefHix

— MeHIa.
e KoedinieHT 3ueryieHHs B35ITO CTAJIUM: 3aJI€?KHOCTI Bifl KOB3aHHS 111 MOJIeJIb He OIUCYE.

Oxepemno: [17]; [18]

Tabnuua M.4.7 — KoediuieHTn 34enneHHs 3a bupyneto, §15, Tabn. 6, gpykoBaHa c. 60

MokpuTTa 1 YMOBHM KoediuieHT
Cyxe, 4ucTe; 0COOIUBO CIIPUSATIIUBL 0,7

Cyxe, 4ucTe; HOpMaJIlbHi 0,5

Borore, 6pynHe; HeCIPHUSATIUBI 0,2-0,3
O6nepneHine; 0CoGIMBO HECIIPUSITIIUBL 0,1

KypcoBa MeTomuKa BUKODHUCTOBYE TaKOXK OKpeMe DO3paxyHKOBe 3HaueHHs 0,6. BoOHO He € cepeduWHOI0 KOXKHOIO DsAKa
TabIuIli ¥ He XapaKTepu3ye OOBiIbHE cydacHe MOKpUTTs. s giamasony 0,2-0,3 3HadeHHs 0,25 € IpUHUHSATOI CEPEeOUHOIO, a
He HapPyYKOBaHUM TOYKOBHUM BHMipIOBaHHSIM.

KiHemaTuyHa Me>Xxa nepenaTo4yHOro 4YMcsia Ha BULLIK nepepayi

TlopiBHIOIOTH 3amaHy IIBUIKICTH i3 I'paHMYHOIO YaCTOTOIO0 OXKepejia udepe3d pafiyc Kojeca. I[lo3HaueHHs HaWMEHIIIOTO
IepefaToyHOro 4YHcjla CTOCYETHCS BUINOL Iepefadi B papy. 3a ¢ikcoBaHOI MBUAKOCTI Oifbllle 3arajibHe llepefaToOYHe YUCIIO0
mipBuinye o6epTH OBUTYHA; PiBHICTH y GopMysi Bimmosimae #oro rpaHu4Hii 4YacToTi. IlepeBipka MOTYKHOCTI € OKPEMHUM
3aBepIIaibHUM KPOKOM.
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Tabnuua 0.4.10 — BuxigHi BennynHm go (4.10): KiHeMaTnyHa Mexxa nepefaToyHoro 4

Mo3HavyeHHn BenuuuHa

[ OIUHaMiYHUN pafiyc Kojeca
Vinax 3aJaHa Hauobinplla MBUOKICTE aBTOMOOIIS
Py(w) 30BHIIIHA XapaKTepPUCTUKA ABUTYHA BHYTPIIIHBOI'O 3TOPSAHHSA

Mpuknag — 3BUYanHMn aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOIO 3ropsiHHA

u =
Tp,min~T r

max K

V,

max

u 6

min= §971.2-0.296
33.33

Mncna Ha BULLIN nepepavi
OpuHuuA
M
M/c

6e3po3MipHa
BeJIM4YHWHa

.14

Moxop>keHHa

o6uucieHo paHimne
BXigHI maHi

o6yucneHo paximre (4.7)

(4.10)

e 3a 3agaHoi MBUIKOCTI Ile HaibisbIlle TepefaTOYHe YKCIIO, 3@ IKOT0 IBUTYH He NepeBUIly€e PaHNYHOI YaCTOTH: W = V-U_TP/T K < W ,,.

ITo3HauyeHHA Unp,
noTtyxkHocTel (4.16).
* 3a BUIBHUM PafiiyCOM KOYEHHS Uy,

xxepeno: [6]

MepepaToyHe YUCJIO FOJIOBHOI Nepepayi

min CTOCyeThCS BUINOI Iepefadi B psAAy. Yu BUCTAYUTh OTYKHOCTI Ha ITili MIBUAKOCTI, IepeBipsie GamaHc

min 6yno 6 mo 1,06 pasa GibIIMM; Pi3HUIA ¥ae B 3alac 3a MaKCHMaIbHOO IIBUAKICTIO.

I3 HOTpi6HOl"O 3arajbHOr0 IIepefaToO4YHOro 4Yucjla BHUJIYYaIOTh MHOXKHUKHU KOpOﬁKI/I, AKTHUBHOT'O niar{a30Hy posuaBaanoi

KOpOOKU Ta OKpeMoi KoyicHOl mepepadui. [ToTpiHe 4mcio rojgoBHOI nmepemavi # GakTuyHuil HOOYTOK Winmx 3y0YacTUx map
IIOKa3yioTh oKpeMo. [IpuitHsiTa paKTUIHA PEnyKIlis 3aCTOCOBYETHCS B PO3PaXyHKaX LIBUOKOCTi, TSATH, PO3TOHY, BUTPATH Ta

HaBaHTaXXe€Hb By3J'IiB.

Tabnvusa 0.4.12 — BuxigHi BennyinHm po (4.12): NMepepatovyHe YUCIIO rONOBHOT Nepepayi

Mo3Ha4yeHHa BenunuuHa

Usp TPUNHSTE 3arajbHe IepefaToYHe YHCJI0 Ha BUIiM Iepegadvi
Uy min NpUHHATE IepeJaToyHe YHCIIO BUIOL Iepefayi KopooKu
Upk min TmepefaTovyHe YUCJIO PO3[AaBaIbHOI KOPOOKY Ha BUILIN mepenadi

Mpuknan — 3BU4aliHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBLOIO 3rOpsAHHA

u = , un=JT:

O.motp Urp, motp 0 HJ
uK,min upK,min

Uonorp=  §.142 =6.1420; uy=

1.00-1.000

OpuHUUA
6e3po3mMipHa
BeJIUYHHA
6e3po3mipHa
BeJIM4YHWHa
6e3po3MipHa
BeJIn4YnHa
2y
2y
=6.1111
55
9

Moxop>keHHs

TNPUUHATO IPOEKTYBAIbHUKOM

MPUHHSTO MPOEKTYBAIbHIKOM

TNPUUHATO IPOEKTYBAIbHUKOM

(4.12)

o IoTpiOHa penykiis uo=6,142; npuitHaTi cTyneHi: 55/9, pa3om uo=6,1111. Jilicuuii foOYTOK BUKOPUCTAHO B YCiX TATOBUX LIISIXaX;

TOJIOBHA I1epefaydya He JOOAETHCA IIOBTOPHO.

e Umcna 3y6iB BU3HAYAIOTh KiHEMaTUKy. ['eoMeTpilo, 3TWH i KOHTAKT mepeBipsie po3ain 12; 1e Ine He MiATBEepPAXKEHHS Pecypcy 4u

BUTOTOBJIEHHS.

Mxepeo: [6]; [15]

[71s1 KOKHOI Iepefia4i 3aCTOCOBYETHCS ONUH JIQHILIOT: Uy y=Uy U Uglgoy. SIKINO CTYIIHB BifCYTHIN, HOT0 MHOXKHUK HOPIBHIOE

onuHuUI. [ToBHe mepefaToOYHe YUCIIO BXKEe MICTUTH I'OJIOBHY llepefadvy; IIOBTOPHE MHOXEHHS Ha Hel 6y10 6 IMOMHIIKOIO.
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Tabnvusa M.4.8 — Buwia nepefada 3a KypCcoBo MeTOAMKOW, ApyKoBaHa C. 17

KoMnoHyBaHHA Ta NpU3HaYeHHs MepepaToyHe Yucno
JlerkoBuii i3 3agHiM IPUBOAOM 1,0

JlerkoBuil i3 nepegHiM IPUBOLOM 0,75-0,95
BaHTaxHUH i3 fu3eneM 0,66-1,00
BaHTaxXHUM i3 fU3esieM Ta MNOITbHUKOM ab0 HeMyIbTUILIIKaTOPOM 0,71-0,82
BaHTaxXHWH i3 IPSIMOIO BUIIOIO Iepefadyeio 1,0

Micbkuii a6o IpUMiCbKuUI aBTOGYC 1,0

MixMicbKuit aBTOOyC 0,72-0,78

g Buoi mepemadvi po3maBaabHOI KOPOOKU ITOBHOIPUBIIHUX BAaHTAXKHUX aBTOMOOINIB Te caMe mxkepeno momae 0,917-1,00.
SAKIIo po3maBanbHOI KOPOOKKM HeMae, y OOoOyTKy ii mepegaTOYHe YHCIIO AOPIBHIOE OOWHUII; Ile MO3HAYEHHS BiICYTHHOTO
CTYIIeHS pedyKlii, a He ysiBHa feTab.

MepepaToyHe YUCJIO 3a HAWDINLLLIMM ONOpPOM pgoporu

Huxda mepemada Ma€ 3a0e3MeYyuTH CUIy [OJIs8 HaAWOiMbLIIOr0 IPUHHSATOTO OIOPY [MOPOTH. VY IIifi IMOomepemHid OIiHIl
BUKOPUCTOBYIOTh HaAWOiNBIINMT MOMEHT [HOBUTYHA. [lepefaTouyHe 4YHCIO IEPEeBipSIOTh TAKOXK 3a 3YENJIEHHSM: CaMoIo
PenyKIlielo HeJlOCTaTHIO 3YillHy Bary He BUIIPAaBUTH.

(4.13) Konu 3acToCOoBYIOTh: Mexaniunuit KK]I 064uCIeHo 3a eleMeHTaMu TPaHCMICii.

TIpu3HayeHHs aBTOMOOiIS BU3HAYAE PSAMOK HAMOIIBIIOTO OMOPY HOPOTH.

Tabnvusa 0.4.13.1 — BuxigHi BennynHm po (4.13): MepepatovHe YUCIO 3a HaNbinbLWMM ONOPOM A0pPOrU

Mo3HavyeHHs Benunuunna OpuHnuA Moxop>kKeHHn

Yimax HaMOiMpIMH KoedilieHT OMmopy AOPOTrY 3a MPU3HAYEHHSIM 6e3po3mMipHa IPUAHATO MPOEKTYBATBHIKOM
BeJIM4YUHA

G, IIOBHA CHJIA TSIXKIHHS aBTOMOOIISA kH obuncneHo paxime (3.5)

Iy IuHaMiYHMY pafiyc Kojeca M 00649HCIIeHO paHime

P(w) 30BHINIHSA XapaKTePUCTHUKA ABUT'YHA BHYTPIIIHBOTO 3TOPSHHS 6e3po3mipHa o64ncieHo pawime (4.7)
BeNIMYUHA

Ny mexaHiunwuit KKJI TpaHcMmicii 3a KinbKicTio i eleMeHTiB 6e3po3MipHa obuucieHo patiue (4.3)
BeJIMYUHA

Mpuknag — 3BMYaNHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsiHHSA

qu,)Iop_ Ymax Ga rﬂ

M,

(4.13)

max r’M

u =7.954

.00~ (0.3000-17.14003-10%-0.296219
207.8406-0.92137

e G, 3 po3giny 3 BupaxeHo y KH; MHoxxHEK 10° nepeBoguts #oro y H nepeq migcranoBkoio pa3oM i3 momernToM y H-M i pagiycom y M.
e Ile moTpi6He YHCIIO 3a ONIOPOM [IOPOTH, & HEe aBTOMATHYHO IIPUUHSTA IIeplla Ilepefada: Horo I1e o0MeXKye 34elIeHHS.

xepeo: [6]

(4.13) Konu 3aCTOCOBYIOTh: [IPOEKTYETHCSI MEXaHIYHUM IIIIX ABUTYHA MapajenbHoro ribpupa 3 npuiustuMm KK]I.
ITopaTkoBa eJIeKTPUYHA TAra He MiAMiHIOE BUMOTY [0 IIbOTO LIJISXY: ii BpaXOBYIOTh OKPEMO IIPU CIIiNIbHIN poOOTi.

Tabnvusa 0.4.13.2 — BuxigHi BenmyinHm po (4.13): NMepenatovHe YMCIO0 3a HanbinbLWMM ONOpPoM AOpPOru

Mo3HauyeHHa BenuuuHa OopuHMuA Moxop >xeHHn

Yinax HaUOiMpIMH KoedilieHT Omopy AOPOTrU 3a MPU3HAYEHHSIM 6e3po3mMipHa IPUAHATO MPOEKTYBATIBHUKOM
BeJIN4YUHAa

G, IIOBHA CHJIa TSXKIHHS aBTOMOOIIsS KH obuncneHo paxime (3.5)

Iy IuHaMiYHUH pafiyc Kojeca M 0649HUCIIeHO paHime

P (w) 30BHIIIHS XapaKTepPUCTHUKA ABUTYHA BHYTPIIIHBOIO 3TOPSIHHS 6e3po3mipHa o6uncneHo paxime (4.7)
BeJIMYUHA

Ny npuitHaTui Mexaniunui KKJII npuBona 6e3po3MipHa IPUUHSTO IPOEKTYBATbHUKOM
BeNIMYUHA
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Mpuknan — ribpug

u =
TP-Hop Y max Ga Ty
M

max r]M

Urpnop™ (0.3000-17.14003-103-0.296219

207.8406-0.95000

=7.714

(4.13)

e G, 3 po3piny 3 BupaxeHo y KH; MHOxXHHK 103 nepeBoguTs oro y H mepeq migcTaHOBKOIO pa3oM i3 MoMeHTOM y H-M i pamiycoM y M.

e Ile moTpiGHE YMCIIO 32 OIIOPOM [OPOTH, @ He aBTOMATUYHO IPUHHSATA IIepIla Iepefaya: Horo e o0MeKye 3YelIeHHS.

Ixepeo: [6]

Tabnvusa M.4.9 — Hanbinbwumnin KoedilieHT onopy A0OPOrn 3a KypCcoBOK MeTOAMKO, APYKOBaHa c. 18

MpusHayeHHn
JlerkoBi, BaHTaXHi Ta aBTOOYCH MiXKMiCBKUX CIIOIy4YeHb
[ummi BaHTakHi aBTOMOOiN # aBTOOYCH

[TipBuIIeHa IPOXigHICTH

Me>xa nepenaTo4yHOro 4mcJsia 3a 34enJieHHAM

Diana3oH
0,25-0,35
0,35-0,45
0,45-0,55

BusHauaioTh IIepefgaTo4yHe 4YHuCJIo, 3a sIKOT0O MOMEHT [XKepejla CTBOPIOE 'PAHUYHY CHUJIy 34YEIlJIEHHI. IMomanbme 301/IbIIIEHHST

PenykKIii 3a TUX caMHUX yMOB Befle 10 IPOOYKCOBYBaHHS, a He [0 IPOIOPIiHHOr0 IPUPOCTY KOPUCHOI TATH.

(4.15) Konu 3acTOoCOBYIOTh: MexaHiyHa TpaHcMicis 3 o6uucienum KKJII.

BepyTh cTaTUYHY Bary caMe Begy4HuX OCeli.

Tabnuua 0.4.15.1 — BuxigHi BennyunHn go (4.15): Mexxa nepefaTo4HOro Yymucia 3a 34enjeHHsM

Mo3HavyeHHn BenunuumHa

F, TpaHWYHA CUJIa TSATH 3a 3YEIUIEHHSM

Ty IWHaMiYHUH pafaiyc Kojeca

P (w) 30BHIIIHS XapaKTepPUCTHUKAa ABUTYHA BHYTPIIIHBOIO 3TOPSHHS
Ny mexaHiyHu# KK]I TpaHCcMicii 3a KinbKicTIo i enemMeHTiB

Mpuknan — 3BUYaliHWUiA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBLOIO 3rOpsAHHA

u =
P,
P9~ F,

M,

max nM

Urp™ 5.65621-10%0.296219
207.8406-0.92137

OpuHMuA

kH
M

6e3po3MipHa
BeJIMYUHA

6e3po3mMipHa
BeNIMYUHA

=8.749

Moxop>keHHA

o6uuceHo paxinre (4.14)
o64ucIeHo paHimre

o6yucneHo paxiure (4.7)

o6yuceHo paxiure (4.3)

(4.15)

* Cuny F, GepyTs i3 (4.14); mHOXHUK 10° nepesoguts KH y H. lle Mexa Cuu 3a 34EIUIEHHAM, a He TIOBTOPHE MHOKEHHS TOJI0BHOI

nepepadi.

e MexXy BU3HAUEHO 3i CTAaTUYHOI 34YinHOI Bary; NepeHeceHHsT HaBaHTAXKeHHS IIiJ] Yac PO3ToHy 3MiHIoe ii Iy mepegHboro i 3agHLEOTO

MpUBOAA B Pi3Hi OOKHU.

HOxepeo: [6]; [18]

(4.15) Koyix 3aCTOCOBYIOTH: MexaHiuHUI UIISIX OBUTYHA MapalelbHOTo ribpuna 3 npuiHatuM KKII.

TlepeBipka IIi€l TiJIKK He BPaxOBY€ MOJAaTKOBOTO MOMEHTY €JIeKTPOMAIIMHU; CYMapHy TITy 00MeXKyIOTh OKPeMo.

Tabnuua 0.4.15.2 — BuxigHi BennyunHn go (4.15): Mexxa nepefaTo4qHOro Yymucia 3a 34enjieHHsM

Mo3HavyeHHn BenuuuHa

F, TpaHUYHA CUJIa TSATU 3a 3YEeIUIEHHSM

Ty IUHaMiYHUN pafiyc Kojeca

Py(w) 30BHIIIHA XapaKTepPUCTHKaA ABUTYHA BHYTPIIIHBOI'O 3TOPSHHS
N npubiasaTui MexaHivaui KK]I npuBoma
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OpaunHuuA
xkH

M

6e3po3mipHa
BeJIM4YHUHa

6e3po3MipHa
BeNUYUHA

Moxop>xeHHA

obuwnceHo paimre (4.14)
o64uCIeHo paHilre

o6yuceHo paxiure (4.7)

NPUUHATO MPOEKTYBAIbHUKOM
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Mpuknag — ribpug

u =
TP, @ Flp rH

M

max nM

U0~ 5.65621-10%-0.296219
207.8406-0.95000

=8.486

(4.15)

e Cuny F(p 6epyTh i3 (4.14); mEOXHUK 10° nepeBonuTh KH y H. lle MexKa cuyi 3a 34elJIeHHSIM, a He IOBTOPHE MHOXKEHHS T'OJI0BHOI

mepenayi.

e MeKy BU3HAUYEHO 3i CTAaTUYHOI 34iTHOI Bary; epeHeCceHHs HaBaHTAaXKEHHS IIiJ] 4aC PO3rOHY 3MIHIOE il Iy IepegHboro i 3aHBOT0

MIpUBOMA B Pi3Hi GOKHU.

Ixepesno: [6]; [18]

MpuitHaTe HaubinbLe NnepepaTo4yHe YUCNO TPaHCMicii

HaBuanbHUN IPUKIIAL CTAPOTO METOLY IIOPIBHIOE BUMOTY HOPOTH 3 MEXKEIO 3YeIJIeHHs Ta 6epe MeHIe Yucjio. Y IMOTOYHOMY
ABTOMATHUYHOMY PEXKHMi OKPEMO IepEeBipsioTh 3BMUYAMHMUIN CTApPT Ha PiBHiM mOpo3i Big HMXKHIX 00epTiB Ta pylIaHHS Ha
MPUAHATOMY YXUJi 3 HOCTYyIHUM MOoMeHTOM. O0epTH, MOTPiOHI Ha yXuili, 3HAaXOOAATh 3a XapaKTEPUCTUKOIO ITiCIIs MPUAHATTS

3y6iB. KiHemaTuKa IIOB3y4Y0ro XOOy i3 3aMKHEHUM 3YEIIEHHSM [OOHAETLCS JIUINE 3a SBHOrO BuOOpy uiel Bumoru. KopoTina
meplila Iepefada MoOXKe BUMaratu oOMexKeHHsS MOMEHTY, o0 Kojeca He OykcyBanu. Hecrtauy 3uinHoi Baru 36inblIeHHS

penykKlii He ycyBae.

IIpaBmIO BHOOPY. Y TOTOYHOMY 3aCTOCYHKY IIEPIIy IIepefavyy BU3HAYAIOTh 32 BUMOTaMU JOPOTH, PYIIAHHS Ta MaJioi

IIBUIKOCTI; 34ensieHHsI 00MeXKye peali3oBaHy CHIy Ha Kojecax.

Tabnvus M.4.6 — BuxifHi BEANYNHN NPUAHATOrO pilleHHs: MNpuinHaTe Hahbinblue nepenaToyHe YNCIO TPaHCMiIciT

Mo3HavyeHHn BenuuuHa

u noTpiGHe ImepefaToyHe YUCIIO 3a OTOPOM [HOPOTH

TPp,A0p

0 TpPaHUYHe IlepeflaToYHe YUCJIO 3a 3YeIIEHHAM
Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA

Usp, max=MiN (Urp nop,Urp o)
Upp, max =110 (7.95,8.75)=7.95

e YMOBy 3uenjieHHs BUKOHaHO: 7,95 < 8,75.

OopuHMuA

6e3po3MipHa
BeJIM4YHWHa

6e3po3mMipHa
BeJIUYMHA

Moxop>keHHa

o6yucneHo paxime (4.13)

obyucneHo paxime (4.15)

e M, ., Y34TO 3 30BHIIIHBOI XapaKTEPUCTUKHU: Ile HalOiIbIINuii MOMEHT OBUTYHA, @ He MOMEHT Ha PO3paxXyHKOBil 4acTOTi.

Ixepeo: [6]

Cuna T4ru Ha Konecax: engine-top-gear

MoOMEHT [ABUTYHA IIEPEBOISThL Y CUIIY Ha Kojiecax dyepes3 NpuiHsaTy penykiito, KKII Ta pagiyc. st KOXHOI TOYKM OOHOYACHO
BU3HAYalOTh IIBHUAKICTE aBTOMOOinsd. lle xapakTepHCTHKa KOHKPETHOIO LINAXy Ha BUIIiNM Ilepefadi, a He BCA OrHHam4a

6araToCcTymiH4acTol KOpOOKU.

KoH 3acTOCOBYIOTH: [IBUTYH Befie Kojleca Yepe3 MeXaHiuHy TpaHCMiciio.

HOBHy CHUILy O2Kepella rnepenaHo oro €OVUHOMY IIJIAXY; MEXKY 34YeIllJIEHHA TYT Ille He HaKJIaJeHo.

Tabnvus M.4.11 — BuxigHi BENNYNHN NPUAHATOrO pilleHHs: Cuia TArm Ha KoJsiecax: engine-top-gear

Mo3HavyeHHA BenuuuHa

P (w) 30BHIITHS XapaKTePUCTHUKA OBUTYHA BHYTPIIIHHOT'O 3TOPSHHS

T OUHaAMIiYHUN pagiyc Kojeca

— mepertik 0Cel, II0 epenanTh TATY Ha SOPOory

Usp MIPURHSATE 3arajibHe IepefaToyHe YUCJIO Ha BUINiM nepenayi
Ny mexanivaui KK TpaHcMmicii 3a KinbkicTio ii eteMeHTiB
\% 3aaHa HauOinbIlla MBUAOKICTL aBTOMOOIIST
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OpaunHuuA

6e3po3MipHa
BeNUYUHA

M

He 4YHCJIOBa
BeJINYUHa

6e3po3mMipHa
BeUYUHA

6e3po3MipHa
BeJIMYUHA

m/c

Moxop>xeHHA

o6yuceHo paxiure (4.7)

00YHCIIEHO paHille

TPUNHSITO IIPOEKTYBAJIbBHUKOM

NPUHHSATO NPOEKTYBAIBHUKOM

o6yuceHo paxiure (4.3)

BXigHI maHi
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Mpuknag — 3BMYaHMI aBTOMOGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsHHSA

FT:Tinu’ vzwr,1
rH i
Frmax™ 207.84063-6.111111:0.92137-1.00000 =3950:696 H=3.9507 xH
0.296219

V+= 385.57519-0.296219 —18.68966 m/c

6.111111
V.=3,6-18.68966=67.283 KM/rox

o [ligcTaBnsA0Yy 4YUCIOBI faHi NUIAXy B (4.8), MoKa3aHO TOYKY HAWGIIbIIOl CUMIY; PEIITY TOYOK KPUBOI OOYMCIIEHO TUM CaMUM IIPaBUIIOM.
e Illnax engine-top-gear: AzKepesno «engine» Befde Bick 2 yepe3 nepegaToyHe uuciuo 6,11 3 KK 0,921.

o IIroMy WINISIXY BiIlaHO BCIO CHUIIY A2Keperia.

e JMuuaMmiuHui paniyc oci: 0,296 M (cminbHa IMIMHA TOKYMEHTA).

e 34YenJIeHHS TYT He NePeBipA0Th: KPUBA ITOKA3ye CUITY, SIKy MOXKe IIepefaTH IIPUBOI; JOIIYCTHMY CHITy B3a€MOii 3 TOPOT0I0 BU3HAYAIOTH
OKpEMO.

Ixepeno: [6]
Ko 3aCTOCOBYIOTh: [IBUTYH Ma€ BIaCHUN MeXaHiYHUHN LUIAX y ITapajieJIbHOMY Tibpumi.
TToTik 1BOTO ABUTYHA CKJIaAAlOTh i3 IOTOKOM €JIeKTPOMAIINHU TIJIbKY B Y3TOAXKEHIN cXeMi Ta IPU CIiNbHiN IIBUIKOCTI.

Tabnuusa M.4.12 — BuxigHi BeNMYMHN NPUIAHATOrO pilleHHsA: Cuia TAarv Ha Konecax: engine-top-gear

Mo3Ha4YyeHHa BenuuuHa oauHMuAa Moxop >KkeHHA

P (w) 30BHIIIHS XapaKTePUCTHKA ABUTYHA BHYTPIIIHBOIO 3TOPSTHHS Ge3po3mipHa 004HnCIIeHO paHime (4.7)
BeJIM4YUHA

g% IUHaMiYHUN pafiyc Kojeca M 004KCIeHo paHime

— TepesIik ocel, 10 IepefaloTh TATY Ha HOpPory He 4HCJIoBa MIPUAHATO NPOEKTYBAIILHUKOM
BeJIM4YUHA

Upp TIpUNHSTE 3arajbHe IlepefaToyHe YKCJI0 Ha BUIiM Iepenayvi 6e3po3MipHa [PUUHSITO IIPOEKTYBATTbHUKOM
BeJIM4YUHA

Ny npuiiHaTui MexaHiuaui KK mpuBoma 6e3po3MipHa MIPUUHSATO IIPOEKTYBATIbBHUKOM
BeJIM4YUHA

Vimax 3ajlaHa HAUOisbIIa MIBUOKICTE aBTOMOOIIS m/c BXifiHi faHi

Mpuknag — ribpuna

T Tinus YT
n i
Frmax™ 207.84063-4.555556-0.95000-1.00000 =3036-567 H=3.0366 xH
0.296219
V<= 385.57519-0.296219 —2°-07150 m/c
4.555556

Vi=3,6-25.07150=90.257 xm/ron

o [ligcTaBisAI0YM YMUCIIOBI AaHi NUIAXy B (4.8), MOKa3aHO TOYKY HAWGIIbIIOl CUIM; PEIUTY TOYOK KPUBOI OOUMCIIEHO TUM CAaMUM IIPABUJIOM.
o IInsax engine-top-gear: mxxepesno «engine» Bepe Bick 2 yepes nepegaTouHe yucio 4,56 3 KKII 0,95.

e IIpoMy HUIAXY BigfaHO BCIO CUIIY IKepera.

e JMuuamiunui papgiyc oci: 0,296 M (cminbHa MIMHaA JOKyMEHTAa).

e 34emnJIeHHS TYT He NIePeBipsI0Th: KPUBa IIOKa3ye CUITy, IKYy MOXKe IlepefaTy IPUBOL; AOIyCTUMY CHIIy B3a€EMOfii 3 HOPOT0I0 BU3HAYAIOTH
OKpEMO.

Mxepeso: [6]

Cuna 1Aru Ha Kosecax: motor-rear

Cuily eJIeKTPOMAIIMHY Ha 3afHiX Kojecax 004HCIIIOTD 3a ii BJaCHOI0 XapaKTePHUCTUKOIO Ta penykuieio. Konu MamuHa onHa,
il MOMEHT MOKHA PO3MOMIIUTH MiXK OCSIMH, ajie He BUKOPUCTATH MMOBHICTIO Ha KOXKHIM.

KoH 3acTOCOBYIOTh: €EOVHUY €IeKTPUYHUY X Befe 3aJHI0 BiCh.

Ha 3amH10 Bich IIpUIlafila€ BCSI MPUUHSATA CHJIa MAIIUHU.
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Tabnuusa MN.4.14 — BuxigHi BENMYMHN NPUAHATOrO pileHHA: Cuna Tarv Ha Konecax: motor-rear

Mo3Ha4vyeHHa BenunuuHa OpuHUuSA Moxop>xeHHA

P, (w) 30BHIIIIHS XapaKTEePUCTHUKA TSITOBOI €JIEeKTPOMAIIIHHKI Ge3po3MipHa o6uucneno panime (4.23)
BeIUYUHA

Ty OUHaAMiYHUN paaiyc Kojeca M 004HCIIeHO paHile

— TepesIik ocel, 0 IepefaloTh TATY Ha AOPOTry He 4HCJIOBa MIPUUHATO IPOEKTYBATIbBHUKOM
BeIUYUHA

[y rear TIOBHA PeNyKIis Bifl eIeKTpOMalllHU [0 3aJHIiX KOJIic 6e3po3MipHa IPHUAHSATO IPOEKTYBAIILHIKOM
BeJINYMHA

N npuitHaTui MexaHiuaui KKJII npusona 6e3po3MipHa [IPUUHSTO IPOEKTYBAIbHUKOM
BEIUYUHA

Mpuknap — enekTpomobinb

FT:Tinu’ Vzoorl1
ru i
Frma= 298.41552-9.700000-0.95000-1.00000 =9283-339 H=9.2833 xH
0.296219
V= 9.16298-0.296219 ~0-27982 mic
9.700000

V«=3,6-0.27982=1.007 xm/roq

o [ligCcTaBNIsII0YM YKMCIIOBI HaHi NUIsIXy B (4.8), MOKa3aHO TOYKY HAWGIIbUIOl CUITM; PEIITY TOYOK KPUBOI OOUUCIIEHO TUM CAMUM IIPABUJIOM.
o Illnsx motor-rear: gzkepeno «motor» Bexe Bich 2 yeped nepepatoune uncio 9,7 3 KK 0,95.

o IIroMy HmIISIXYy BiiiaHO BCIO CHUIIY [A2Keperia.

o JMuuamiuHui paniyc oci: 0,296 M (cminbHa MIMHA TOKYMEHTA).

e 34YenyeHHS TYT He NIePeBipsA0Th: KPUBa IT0Ka3ye CUIy, Ky MOXKe IIepefaT IIPUBOI; HOIIYCTUMY CHITy B3a€MOii 3 TOPOT00 BU3HAYAIOTH
OKpEeMO.

Ixepeo: [6]

Koxu 3acTocoByoTh: OfHa MalllrHa Befie IIepefHio ¥ 3aJHI0 OCi.

3apHil nUIAX omepkKy€e YacTKy, IO 3ajMINuiIacs IMicis NpUBHATOl nepepnHboi. Y mpukmnani ne 60 %, a He Opyra IIOBHaA
IOTYXKHICTB.

Tabnvus M.4.15 — BuxifHi BENNYNHN NPUAHATOrO pilleHHs: Cnna TArm Ha Kosiecax: motor-rear

Mo3Ha4YyeHHa BenunuuHa OpuHuusA Moxop>xeHHA

P,(w) 30BHIIIHS XapaKTEePUCTHUKA TATOBOI eJIeKTPOMAIIUHU 6e3po3MipHa obuucreno pauime (4.23)
BEJIMYUHA

Ty IUHaMiYHUN pafgiyc Kojeca M 00YHCIIEHO paHile

— nepesik ocel, 110 epefamThb TATY Ha JOPOTY He 4uCJIoBa IPHUAHATO IPOEKTYBATIBHIKOM
BEJIUYUHA

ig rear TIOBHA PeAyKIis Bifi eleKTpoMallllHU 10 3aJHIiX KOJIiC 6e3po3MipHa MPUUHSATO MPOEKTYBATTbBHUKOM
BEJIUYUHA

N npuHaTui Mexaniyaui KKJII npuBoga 6e3po3mipHa [IPUUHSITO IPOEKTYBAIbHUKOM
BeJIMYMHA

Ugont TIpUIHSATa YaCcTKa MOMEHTY €AUHOTO [zXkKepeJsa Ha epefHil oci 6e3po3MipHa BXifHI naHi
BeJIUYUHA

Mpuknag — enekTpomobinb i3 ABOMa BeAEeHMMU OCSIMU

FT:Tinu’ Vzour;l
rn i
Frma= 298.41552-9.700000-0.95000-0.60000 =5°70-003 H=5.5700 xH
0.296219
V= 9.16298-0.296219 =0-27982 mfc
9.700000

V.=3,6-0.27982=1.007 m/rof

o [ligcTaBNIsI0YX YKMCIIOBI maHi NUIXy B (4.8), MOKa3aHO TOYKY HAWGIIbLUIOl CUIM; PEIITY TOYOK KPUBOI OOUMCIIEHO TUM CAMUM IIPABUJIOM.
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o Illnsx motor-rear: gzkepeno «motor» Bexe Bich 2 yeped nepepatoune uncio 9,7 3 KKII 0,95.

e Ilromy msixy BimmaHo 60 % cunu mkepena.
e [MuuamiuHui paniyc oci: 0,296 M (cminbHa MIMHA TOKYMEHTA).

e 34emnsIEHHS TYT He NIePeBipsI0Th: KPHBaA IIOKA3ye CUIly, IKy MOXKe IIepefaTy IPUBOL; AOIyCTUMY CHIIy B3a€EMOfii 3 HOPOTOI0 BU3HAYAIOTH

OKpeMo.

Ixepeo: [6]

Cuna 1arm Ha Konecax: motor-front

TlepepnHitt mIgx omgHiel IBOBICHOI €JIEKTPOMAIIMHYU OTPUMYE SIBHO IPUUHSATY YACTKy MOMEHTY. Y IpPHUKJIaAi YacTKH IepPenHboi
¥ 3amHBOI ocelt cTaHOBIATE 40 % Ta 60 %. [IBa He3asekHi MOTOPH 3 PiI3HUMH KPUBUMU HOTPEOYIOTH IBOX OKPEMUX AXKeperl.

Tabnvusa M.4.13 — BuxigHi BEANYNHN NPUAHATOrO pieHHA: Cnna TArm Ha kosiecax: motor-front

Mo3HayeHHn BenunuuHa

P, (w) 30BHIIIHSA XapaKTEePUCTHUKA TSITOBOI €JIEKTPOMAIINHY

r IuHaMiYyHUY pafiyc Kojeca

— TIepertik OCeH, II0 epefaloTh TATY Ha LOpory

I front TIOBHA PefyKIlis Bif eIeKTpOMAIIMHU [0 IepefHixX Koic

N npunaATAl Mexaniyaui KK]I npusona
Ugront NPUHHATA YaCTKa MOMEHTY €QUHOTO AxKepeJa Ha IepefHii oci

Mpuknag — enekTpomobinb i3 ABOMa BeAEHNMU OCAMU

OpguMHUUuA

6e3po3MipHa
BeJIMYHHA

M

He YHCJIOBa
BeJIM4YHHAa

6e3po3mipHa
BeJIM4YHWHa

6e3po3mipHa
BeJIM4YHuHa

6e3po3MipHa
BeJIMYHHA

Moxop>xkeHHs

obuucneHo paxinre (4.23)

o64uncIeHo paHimre

MNPUUHATO IPOEKTYBAIbHUKOM

MPUUHATO IPOEKTYBAIbHUKOM

NIPUAHATO IPOEKTYBATIbHUKOM

BXimHi maHi

=3713.336 H=3.7133 kH

=0.27982 wm/c

FT:Tir]u’ vzwr,1
Iy i
Frmax= 298.41552-9.700000-0.95000-0.40000
0.296219
V<= 9.16298-0.296219
9.700000

V«=3,6-0.27982=1.007 xMm/TOq

o TligCcTaBNIsAI0YM YKMCIIOBI AaHi NUIXy B (4.8), MOKa3aHO TOYKY HAWGIIbIIOl CUJIM; PEINTY TOYOK KPUBOI OOYMCIIEHO TUM CAaMUM IIPABUJIOM.

e Illnsx motor-front: maxkepeso «motor» Bene Bick 1 yepes3 nepegaToyHe YUCIIO 9
e IIpomy nuisaxy BigmaHo 40 % cunu gxepena.
e JTuramiunui papniyc oci: 0,296 M (cminbHa MIMHaA HOKyMEHTAa).

,7 3 KKII, 0,95.

e 34YenJIeHHS TYT He NePeBipA0Th: KPUBA ITOKA3Y€E CUITYy, SIKYy MOXKe IIepefaTH IIPUBOI; HOMYCTHMY CHUJTy B3a€MOii 3 TOPOT0I0 BU3HAYAIOTH

OKpeMo.

Ixepeo: [6]

CyMapHa cuna Tarum

Cunu CKJIafal0Th Ha OOHAKOBIN IIBUAKOCTI aBTOMOOIISA Iiciisi IpUBEeAeHHS KOXXHOTO [XKepeja OO0 Kojic. BepxHs oruHaio4a
OOHOYACHOI TOBHOI Bigmadi € MeXel MOKIMBOCTEM MOXKepesl; BOHAa He € TOTOBUM 3aKOHOM KepyBaHHS Ta He BPAxOBYE

aBTOMATHYHO HarpiBaHHS, CTaH 3apsany, oOMexkeHHs 6aTapei ab0 34enIeHHS.

(4.9) Konu 3acTOoCOBYIOTh: Ha Kojeca i€ oIMH MeXaHigyHUM IUIAX ABUTYHA.

CyMa MIiCTUTh OOWH OJAHOK; Ile He CTBOpPIOE IOOATKOBOI TATH.

Tabnvus 0.4.9.1 — BuxigHi BennyunHm po (4.9): CymapHa cuna Taru
Mo3HavyeHHA BenuuuHa

F, CuJla TSATH Bif ABUT'YHaA Ha BUILiN nepemadvi

— CXeMa CIIOJIy4Y€eHHs J2XKepeJl TATU ¥ ocent

— CTpaTeris CHinbHOI poOOTH HKepes TATH
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OpouHuuA Moxop>keHHa
6e3po3MipHa 00YHCIIeHO paHiIe
BeJINYMHA

He 4HCII0Ba BXifIHI faHi

BeJINYMHA

HEe YUCJIOBaA HpI/II;IHﬂTO IIPOEKTYBAJIbBHUKOM
BeJINUYMHA
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Mpuknag — 3BNYaHUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA
Fadopted(v)zzsus(v) Fs,max(v) (4.9)

V.=3,6-18.68966=67.283 KM/rop,
F, 5(V:)=1.0000-3950.6960=3950.696 H=3.9507 kH

¢ Yucnosa mifcTaHOBKa IOKa3ye TOYKYy MaKCUMyMy CyMapHOI KpuBoi. KoxkeH fofaHOK y35TO Ha OOHiM i Ti#l caMmiit mBUAKOCTI V_*;
MaKCUMYyMU OKPEMUX [2KepeJl Ha Pi3HUX IBUAKOCTSAX He NOHal0Th.

e OpHe [XKepeJsio TATU: CUJla IlepefacThCs Yepe3 NPUNUHATUN TPaKT N0 BeAy4dux Koiic. [lomaBaHHS He3aleXXHUX OBUTYHIB TyT HeMae.

e IlpuiinaTa cTparerisa: OgHOYacHa IIOBHOIIOTOKOBA BEPXHS OTMHAIO4a.

e He BpaxoBaHO TEIJIOBOT'O 3HUXKEHHS ITOTYKHOCTI.

» He BpaxoBaHO CIIBHUX 00OMeKeHb KOPOOKY IIepenay.

e He BpaxoBaHO 34elNIeHHS KOJIIC i3 JOpPOrolo: 1ie MexKa AXKepeJsl, a He Mexka pyXy.

e Mix ToOYKaMM KPUBUX y35TO JIHIMHY IHTePIIOJNALIO: Ile MeTOJ IPOEKTY, a He AXKepera.

¢ Yci gxkeperna npaifoloTh OGHOYACHO ytuiiie B Mexkax 14.0...120.6 Kkm/ron; mo3a HUMM YacTHHa [XKepeJl Io3HaueHa sIK HeaKTUBHA.
e [IKepeJio B35TO Ha IIOBHOMY HaBaHTaXKEHHI: Ile MexkKa M0ro MOXKJIUBOCTEH, a He po0oTa peryisTopa.

Mxepeo: [2]
(4.9) Koim 3acTOoCOBYIOTH: Ha KoJjieca i€ equHa TSTOBa eJIeKTpOMallliHa 3aAHbOIL OCi.
EnexkTpuuHu# NPUKIIan He MiCTUTh MeXaHIYHOTO JOJaHKa ABUTYHA BHYTPIIIHBOTO 3TOPSHHS.

Tabnvusa 0.4.9.2 — BuxigHi BennyinHm po (4.9): CymapHa cuna Taru

Mo3HauyeHHa BenuuuHa OopuHMuA Moxop>keHHa

F. CuJla TATH eIeKTPOMAaIlWHU Ha 3afJHiX Kojlecax 6e3po3MipHa 004nCIIeHo paHime
BeJINYMHA

— cxeMa CIIOJIyYeHHS [I2KepeJl TATH U ocel He YUCJIoBa BxinHi gani
BeJIMYMHA

— CcTpaTeris CinbHOI POOOTH [AXKEPETT TATH HEe YHCJIOBa MPUUHSTO IPOEKTYBAIbHUKOM
BEeIUYMHA

Mpuknan — enekTpomobinb
Fadopted(v)zzsus(v) Fs,max(v) (49)

V.=3,6-0.27982=1.007 rM/TOx
F. 5(V:)=1.0000-9283.3388=9283.339 H=9.2833 kH

e YucnoBa mifcTaHOBKA IIOKAa3ye TOYKY MaKCUMyMy CyMapHOI KpuBoi. KoxKeH HomaHOK y35TO Ha OOHiH i Ti#i camiit mBuaKocTi V *;
MaKCHUMYyMH OKPEMUX [IKepeJl Ha Pi3HUX MIBUAKOCTSIX He NOHAloTh.

e OpHe OXepeJio TSATU: CUIa Ilepefa€eThCs Yepe3 IPUUHATUH TPaKT A0 Bedydux Koic. JlojaBaHHS He3alleXKHUX JBUTYHIB TYyT HEMae.

o IlpuiinsATa cTpaTerisa: OJHOYacHa IOBHOIIOTOKOBA BEPXHS OrMHaioda.

¢ He BpaxoBaHO TENJIOBOTO 3HUKEHHS IIOTY2KHOCTI.

¢ He BpaxoBaHO CIiIbHUX 00MeKeHb KOPOOKU Iepenay.

¢ He BpaxoBaHO 3ueNsIeHHS KOJIIC i3 Joporoto: e Mexa [XKepeTl, a He MeXa pPyXy.

» He BpaxoBaHO cTaHy 3apspy 6artapei.

» He BpaxoBaHO 00MexKeHb OaTapei Ta iHBepTOpa.

e Mix TOYKaMM KPUBUX Y35TO JIiHINHY iHTEpNONALi0: Ile MeTOx IPOEKTY, a He [AxKepena.

e Yci gxxeperna npamoioTh OgHOYacHO nuine B Mexkax 1.0...161.2 kM/rofi; mo3a HUMU YacTHUHA [KepeJl IT03HaueHa sIK HeaKTHUBHaA.
e [I2KepeJio B35STO HA IIOBHOMY HaBaHTAXKEHHI: Ije MexkKa M0Tro MOXKJIUBOCTEH, a He poboTa peryisiTopa.

xepeo: [2]
(4.9) Ko 3aCTOCOBYIOTH: MOMEHTH [IBUTYHA Ta €J1eKTPOMAaIIUHU 3BOASITLCSA B CHIIBHOMY IPUBOII.

CyMicHicTh YacTOT i 3’emHyBaJIbHUX Ilepefad IIepeBipsoTh IO [oJaBaHHS CHJ; IIOBHa ONHOYACHA Bifmada € OKpeMo
MIPUMHSTOIO CTpaTeri€.

Tabnvus 0.4.9.4 — BuxigHi BenmyinHm po (4.9): CymapHa cuna Taru

Mo3HauyeHHa BenuuuHa opuHuuA Moxopj>keHHa

F, cujla TATU eJIeKTPOMAIlUHU Ha 3afiHiX Kojiecax 6e3po3MipHa 004HnCIIeHO paHime
BeJINUMHA

F, CcuJjla TSITM Bif ABUT'YHa Ha BUILiN nepepaydi 6e3po3mipHa 0GUYKCIIeHO paHilie
BeJINUMHA

— cxXeMa CIIOJIyYeHHS [2Kepesl TATH U ocel HEe YKCJIOBa BXifHi naHi
BeJINYMHA

— CTpaTeris CIiJIbHOI po6OTH mKepen TATH He YHCJIoBa MPUAHSTO [POEKTYBAIIBHUKOM
BeJINUMHA
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Mpuknag — riépug

Fadopted(v)zzsus(v) Fy max )
Vi=3,6-12.79173=46.050 x™m/Tof
F,(V)=1.0000-9283.3388+1.0000-2588.4119=11871.751 H=11.8718 kH

Yucrnosa nificTaHOBKA ITOKa3y€e TOYKY MaKCUMyMy CyMapHOI KpuBoi. KoxkeH logaHoOK y34TO Ha OfHIiH i Ti#t camiit mBUAKOCTI V_*;
MaKCHMyMH OKPEMUX [ZKepeJl Ha Pi3HUX IMIBUAKOCTSIX He NOHAIOTh.

(4.9)

CxeMa 3'emHaHHs: MOMEHTHe 3'€qJHaHHS: [XKepeJia 3BefleHi B onuH npuson. MoMeHTH cKinagaioTecs B MydTi (Ehsani, pia. (6.2)—(6.3)).

TIpuiinsta cTpateris: OgHOYacHa IOBHOIIOTOKOBA BEPXHS OrMHA04a.

He BpaxoBaHO TEIJIOBOTO 3HUZXKEHHS ITOTYKHOCTI.

He BpaxoBaHO CIiTbHUX 00MeEKeHb KOPOOKY Ilepenad.

He BpaxoBaHO 3uemnieHHs KOJIIC i3 JOporolo: 1je MexKa AXKepeJsl, a He Mexka pyXy.

He BpaxoBaHO cTaHy 3apsany 6aTapei.

He BpaxoBaHo o6MexkeHb GaTapei Ta iHBepTopa.

Mix ToYKaMU KPUBUX y35TO JIiHIMHY iHTepIONAIiIo: Ile MeTOJ IPOEKTY, a He AXKeperna.

Yci pxxeperna npaifloloTh OODHOYACHO Jiuile B Mexkax 18.7...161.2 KMm/ron; mo3a HUMM YacTHHa [AXKepeJl Io3HaueHa K HeaKTUBHA.
Vci mxepena B35TO Ha TOBHOMY HaBaHTaXKeHHI OTHOYACHO: 1ie MeKa MOK/IMBOCTEMN, a He poboTa peryisropa.

Ixepeno: [2]; [13]

(4.9) Ko 3aCTOCOBYIOTh: €UHA eJleKTpoMallliHa AiTUTh MOMEHT MiXK JBOMa OCSIMHU.

CkJamaioTh YacTKU ofHiel MamuHu. CyMa OBOX LIJISIXiB BiMHOBIIIOE 1l TOBHY CUJTy ¥ He IIOOBOIOE ITOTYKHOCTI.

Tabnvusa 0.4.9.3 — BuxigHi BennyinHm po (4.9): CymapHa cuna Taru

Mo3HauyeHHa BenuuuHa OpuHMuA Moxop >xkeHHn

F, cujla TSITY eJIEKTPOMAIIIMHY Ha IIepefHixX Kojmecax 6e3po3mMipHa 004uCIIeHO paHiie
BeJIMYHWHa

F. cujla TSITY eJIEKTPOMAIIMHYU Ha 3afHiX Kojecax 6e3po3mipHa o6uncieHo paHime
BeJIM4YHWHa

— cXeMa CIOJIyYeHHS [I2Kepesl TATH ¥ ocel He 4YKCJI0Ba BXifHi faHi
BeJIM4YHUHa

— CTpaTeris CIiJibHOI po6OTH mKepen TATH He 4uCJIoBa [PUAHSTO IPOEKTYBAIIBHUKOM
BeJIMYNHa

Mpuknap — enekTpomobinb i3 ABOMa BeAEHMMUN O0CAMUN

Fadopted(v)zzsus(v) Fs,max v)
Vi=3,6-0.27982=1.007 KM/TOR
F,(V)=1.0000-3713.3355+1.0000-5570.0033=9283.339 H=9.2833 kH

Yucrnosa HificTaHOBKA ITOKa3y€e TOYKY MakKCUMyMy CyMapHOI KpuBoi. KoxkeH ogaHoOK y34TO Ha OfHIiM i Tilt camiit mBUAKOCTI V_*;
MaKCUMYyMU OKPEMUX [2KepeJl Ha Pi3HUX IIBUAKOCTSAX He NOHal0Th.

(4.9)

CxeMa 3'emHaHHS: PO3OinbHI 0Ci: KOXKHe [I2Kepesio Befe CBOIO Bick. CHUIM CKIAAalThCs Ha PiBHI KoJic, 60 oci MexaHiYHO He MOB'sg3aHi.

TIpuiiasta cTpateris: OgHO4YacHa IIOBHOIIOTOKOBA BEPXHS OrMHamYa.

He BpaxoBaHO TENJIOBOI0 3HUXKEHHS ITOTY2KHOCTI.

He BpaxoBaHO CHiTbHUX 00MeKeHb KOPOOKHM Iepenad.

He BpaxoBaHO 34eneHHS KOJIIC i3 JOPOTroIo: Ile MexKa AXKepeJ, a He MexXKa pyXy.

He BpaxoBaHO CTaHy 3apsay 6aTapei.

He BpaxoBaHO 06MexKeHb OaTapei Ta iHBepTOpa.

Izxkepeno «motor» Befie 2 oCi K OgHa MalllMHa: CUjla AiITUTHCS MiXK HUMU IPUHHSTOIO YACTKOIO, a He MOJABOIOETLCS. [IBi He3anexkHi
MalllMHY 3 Pi3HUMU XapaKTePUCTHKAMU ST MOfieNIb He OIIUCY€E — [JIs HUX NMOTPiOHI OKpeMi gKepera 3i CBOIMU KPUBUMH.

Mix ToyKaM¥ KPUBUX y3TO JIHIMHY iIHTePIIOJNAIiIO: Ile MeTOJ IPOEKTY, a He AXKeperna.

Yci gxxeperna nmpaifooTh ogHOYacHO yuine B Mexkax 1.0...161.2 KkM/rof; mo3a HUMU YacTHHA OXKepesl To3HayeHa sIK HeaKTHUBHA.

Vci pxeperia B3TO Ha IOBHOMY HaBaHTa>KEeHHI OJHOYACHO: Ile MeXXa MOXKJIUBOCTEH, a He poboTa peryssitopa.

xepeno: [2]; [13]

(4.9) Koy 3aCTOCOBYIOTh: [[BUTYH 00€pTa€E reHepaTop, a TATOBUM IIUISTX HAJIEXKUTD JIUIIE eJIeKTPOMAIINHi.

XapaKTepI/ICTI/IKa OBUT'YHA IIPUCYTHSA B l'IpOGKTi, IIpoTe MeXaHIYHOro fofgaHKa MOoro CUJIX Ha Kojecax HeMae.
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Tabnuusa 0.4.9.5 — BuxigHi Benn4nHn go (4.9): CymapHa cuna tarum

Mo3Ha4YyeHHA BenunuuHa OpouHuuA Moxop keHHa

F, cuJjla TATHU eJIEKTPOMAIINHU Ha 3afHiX Kojecax 6e3po3MipHa 004KCIIEHO paHile
BeJIUYUHA

— cxeMa CIIOJIy4eHHS [2KepeJl TATH ¥ ocelt He YHCJIOBa BXifHI maHi
BeJIMYUHA

— CcTpaTeris CHiJibHOI po60OTH OKepen TATH He YUCJIoBa IIPUHUHSITO IPOEKTYBAIbHUKOM
BeJIMYUHA

Mpuknag — nocnigoBHWUR ribpua
Fadopted(v)zzsus(v) Fs,max(v) (4-9)

Vi=3,6-0.27982=1.007 xm/Ton
F,5(Vy)=1.0000-9283.3388=9283.339 H=9.2833 xH

» YmcrnoBa IifcTaHOBKA II0Ka3y€e TOYKY MaKCUMyMy cyMapHOi KpuBoi. KoxKeH mojaHoK y3sTO Ha OfHiM i Ti# camiit mBugkocTi V_*;
MaKCUMyMH OKPEeMUX [KepeJsl Ha Pi3HUX IUIBUAKOCTSX He JONaloTh.

e OpHe [XXepesio TATU: CUJa IepefacThCsa Yyepe3 NPUNUHATUN TPaKT 0 BeAy4dux Koiic. [lomaBaHHS He3aleXKHHUX OBUTYHIB TyT HeMae.

e TIpuitHsiTa cTpaTerisa: OgHO4YacHa IIOBHOIIOTOKOBA BEPXHS OrMHalo4a.

e He BpaxoBaHO TEIJIOBOT'O 3HUXKEHHS ITOTY>KHOCTI.

e He BpaxoBaHO CHiTbHUX 00MeKeHb KOPOOKHU ITepenad.

e He BpaxoBaHO 34elNIeHHS KOJIIC i3 JOPOrolo: Ije MexKa AXKepeJsl, a He Mexka pyXy.

* He BpaxoBaHoO cTany 3apsny 6arapei.

e He BpaxoBaHo o6MexkeHb GaTapei Ta iHBepTopa.

¢ Mix ToYKaMM KPUBUX y34TO JiHINHY iIHTepHIOIAIii0: Ile MeTOM IPOEKTY, a He AXKepera.

¢ Yci gxKepena npaiffoloTh OgHOYacHO nuiie B Mexkax 1.0...161.2 kM/rof; mo3a HUMU YacTHHA OXKepeJl TIo3HadeHa IK HeaKTHUBHA.

e [IKepeJio B35TO Ha IOBHOMY HaBaHTaKeHHI: Ile MexkKa H0oro MOXKJIUBOCTeH, a He po0oTa perynsTopa.

Oxxepeno: [2]

Konu aBTOp 3afa€e 4YacTKOBE BHUKOPUCTAHHSI KOXKHOTO [XKepeja, CyMy OymylOThb i3 MMM YaCTKaMM; IIOBHA OTHHAIOYa
3aJIUIIAETHCSI OKPEeMOI0 Mexker. [ cxeMu, Oe [OKepejla CIIOJIydaloThCs 3a IIBUAKICTIO Yepel3 IJIaHEeTAapHUN MeXaHi3M,
MIPOCTOTO [IONABAHHS [OBOX HE3aJIeXKHUX CHUJI HEOOCTATHHO: IMOTPiOHA KiHeMaTWKa LIHOT0 MeXaHi3My. 3a MexkaMu po0odoi
KPUBOI [I2KepeJio M03Ha4YaloTh HEAaKTUBHUM ab0 HeBU3HAUYEHUM, a He HOBIIbHO ITPOIOBXKYIOTh.

4.6. Pap nepepau Ta 3aBepLuasibHa nepesipka

ABTOMATUYHUN PSSO IOYMHAETBCSA 3 II'siTu poboumx mepemad (mnsg N3 — oOOMHAALSATH), 3aBEPUIYETHCS IIPSIMOIO Ta
PO3ILIUPIOETHCS 3a MOTPeOu IepekpurTs abo migbopy 3y6iB. OKpeMy KpelcepChKy Iepefady HOAAlOTh 3a 3MEHIIeHHSM
BUTPATH I 3aIlacoM IOTYKHOCTi He MeHme 15 %. [i umcio He BKITIOYAIOTH Y T€OMETPHYHY IIPOrPECiio PoGoYMX Iepemad;
MaKCHMaJbHa MIBUAOKICTh MOXKEe [OCATaTUCS Ha IIONEepenHid mepemadi. 3a pyyHoro Bub6opy KpaWHiX 4MCesl 3aJIUIIAEThCS P
MiX 3aflaHUMU KiHIIEBUMHU IlepefadaMu.

3apHik Xim R 3amaloTh OKpEeMUM BiTHOIIIEHHSIM: II0YATKOBO MOr0 MOMAYJIh HOPiBHIOE HiMiCHOMY YHCJIIy IIEPIIoi Iepenadi; BlacHe
4ucio BBoAATh y 1-202. KiHeMaTH4HI IIBUAKOCTI, MOMEHT Ha KoJjlecax i MexXy 34elJIeHHS NIePeBipsaioTh i3 TUM CaMUM IOBHUM
JIQHIIOTOM penykKiii. I HaBaHTaXKeHHS KapOaHHOTO Bajia, IOJIOBHOI Ilepenadvi Ta miBocei 6epyTh Oinblile 3 YHUCEeN MepIIoi
nepepadi tTa R. JJo mpsmoro psfy, po3roHY i manmBHOTO HMKIY R He mopmaroTe. Ll mepeBipKa BimHOIIEHHS He 3aMiHIOE
KOMIIOHYBaHHS Ta PO3PaxyHKy 3y0iB IPOMiKHOI IIeCTepHi 3alHBOT'0 XOAY.

MepepaToyHe YMucCsO NepLUoi Nnepepavi

I3 mpuiHATOr0 HaUbiNBIIIOr0 YKCIAa TPAHCMIcil BUIy4aioTh TOJIOBHY Iepefady, aKTUBHUM [iaa30H po3gaBalibHOI KOPOOKH I
KOJIICHMH pemyKTop. [IJIsS BiICYTHBOTO CTyNIEHS MHOXKHUK [AOpiBHIOe opmuHuIi. Huxkymii fAianasoH pos3gaBajibHOI KOPOOKH
3a1al0Th OKPeMO Ta He MiAMIHSAI0TH HUM aKTUBHUM JOPOXKHIiM Iiama3oH.

Tabnuua 0.4.17 — BuxigHi Benn4nHm o (4.17): NMepepaToyHe YMCN0 NepLloi nepenavdi

Mo3Ha4YyeHHa BenunuuHa OpuHuuSA Moxop>xeHHA

Urp max TpURHSATE Haibinbllle TepegaToyHe YKUCII0 TpaHCcMicil Ge3po3MipHa 0GYHUCIeHO paHimie
BeJIMYHHA

U, noTpibHe mepegaToYHe YUCIIO FOJIOBHOI ITepenadvi 6e3po3MipHa o6uucneno panime (4.12)
BeNIMYUHA

Upx min mepegaToYHe YHCJIO PO3MaBaibHOI KOPOOKY Ha BHUILIN mepengaydi 6e3po3MipHa [IPUUHSTO IPOEKTYBAIbHUKOM
BeJIMYHHA
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

u =
" Uspmax 4.17)
upKuO
Ug= 595 =1.302
1.006.11

xepeo: [6]

KinbkicTb nepepa4y Kopooku

YV HaBuYaJLHOMY IPUKJIaAi YaCTOTU HANOIMBIIIOTO MOMEHTY ¥ BEPXHBOI MeXKi XapaKTEPUCTUKK BU3HAYAIOTh Ilepemnan 00epTis.
TToToyHMY 3aCTOCYHOK BUOWpa€ KinbKiCTh 3a BXKe BU3HAUEHUMHU IIEePIINOI0 Ta BHINOI IlepefadaMy, OOIYCTUMHUM KPOKOM
nepeMyKaHHs, MiHiMaJIbHOIO YaCTOTOIO ITii HABAaHTAXKEHHSM 1 SBHUM I0YaTKOBUM IIpodineM Kiacy. ABTOp MOKe NMPUHHITHU
BJIACHY KiNIbKiCTB; ii mepeBipstoTh 3a Ti€l0 caMOi0 CMYyT00 IIBUAKOCTEH. 3y64YacTi mapu HOoJaTKOBO IePeBipsAIOTh v po3mimi 10.

Tabnvusa [.4.18 — BuxigHi BennyinHm po (4.18): KinbkicTb nepenay Kopobku

Mo3Ha4YyeHHa BenuuuHa OopuHMuA Moxop>keHHA

Uy TnepemaToYHe YUCIIO MEePIoi mepenadi KOpoOKu 6e3po3mipHa obuncieHo paxiure (4.17)
BeNIMYUHA

Uy 1min IPUUHSATE IepefaToyHe YUCJIO BUINOI Tepefadi KOpoOKu 6e3po3mipHa IPUAHSTO MPOEKTYBAIEHHKOM
BeNIMYUHA

P (w) 30BHIIIHS XapaKTepPUCTHUKA ABUT'YHA BHYTPIIIHBOIO 3TOPSIHHS 6e3po3MipHa oGuncneHo paxime (4.7)
BeNIMYUHA

Mpuknag — 3BMYaiHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOrO 3rOpsAHHSA

= = +1
q Wy n lg uK,min'lg U1 (4.18)
Wrnax lgq
9= 385.57519 ~0-597875
691.15038

Moo= 1g(1.000000)-1g (1.301545) T1=1.4516, n=2

1g(0.557875)

¢ ®opwmyna mae 1,45, npuiHATO 2 — OKPYTJIEHHS Bropy.
o Ile omiHKa IEPEKPUTTSI CMyru 06epTiB, a He nepeBipeHuit Bubip cepiiHOl KOpoOKu. OKpeMOo NepeBips0Th PyIIaHHs, MiHiMaIbHy
IIBUAKICTE i3 3aMKHEHUM 34YeIlJICHHSM, HarpiB 3UeIJIeHHs, TATY MiciIs IepeMUKaHb i TPUBaNIuil peXUM MaKCHMaIbHOI IIBUAKOCTI.

Ixepeo: [6]

Psap nepepaTo4yHUX Yucen Kopobku nepepau

II71sT TOTOYHOTO MPOEKTY CTYIIiHYACTOI KOPOOKM IIPOMIiXKHi YHMClIa PO3MIIIyI0OTh T€OMETPUYHO MiX MPUUHSITUMHU KpaWHiMH,
30epiratroyu obuaBa KiHII PAAy Ipu NpsMidi abo MpUCKOpIoodid Builii nepepayi. HaBemenuit mani icropuuysHuil npukiapn i3
NIPSIMOI0 OCTAHHBLOIO Ilepeflauel0 IOKalye OKpPeMUM BUITANOK. PN eIeKTPUYHOTO pefyKTopa Mae€ iHIle IIOXOMAXKEeHHS: Iie
MPUAHSTI PeAyKIlil, a He pe3yJbTaT 3aCTOCYBaHHs (GOPMYJIX OABUTYHA BHYTPIIIHHOTO 3rOPSHHS.

(4.19) Konu 3acTOoCOBYIOTh: CTyniH4acTa KOpoOKa OBUT'YHA 3 IPSIMOI0 OCTAHHBOIO IIepegadero.

Mix meplIol Ta OPSIMOI0 Iepefadel0 PO3MIIIEHO KiNbKiCTh iHTepBasiB Ha OOWHUINI0O MEHIIy 3a KiNnmbKiCTh Hepepad. Y
IIOTOYHOMY 3aCTOCYHKY Ta caMa KinbKicTh iHTepBasiB 3'egHye NpPUMHATI KpaWHI IlepemaTO4yHi dYHClIa TaKOX IIpU
IIPUCKOPIOIOYiN BUIIIM ITepenadi.

Tabnvus 0.4.19 — BuxigHi BennyinHm fo (4.19): Pag nepefaTovyHMX Yncen Kopobku nepepad

Mo3Ha4yeHHA BenunuuHa OpuHuuSA Moxop>xeHHA

Uyq TepefaToyHe YUCIIO NEPIIOol Iepefadi KopoOKu 6e3po3mipHa obuncrneno paxime (4.17)
BEJIMYHHA

n MPUAHSTA KiJTbKICTh ITepefayd KOPpoOKu KiIbKiCTh oGuuncrneno panime (4.18)

Uy min IPUUHSATE TIepefaTouyHe YUCJIO BUINOI ITepefadi KOpoOKu 6e3po3MipHa [IPUHUHSITO IPOEKTYBAILHUKOM
BEJIMYHHA
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Mpuknag — 3BNYaHWUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA
—nl /- nj
Ug=""Vtg ™ (4.19)

U =1.301545 21 =1.301545

—

u,=1.301545

2-
2-2 =1.000000
2-1

e Pap mobGymosaHo miyia 2 mepefad Mix U,y = 1,3 Ta u,,min = 1.

e Psapg mMae n—1 reoMeTpUYHUX iHTEPBaAJIIB MiXK NPUUHATUMYU KPaWHIMU IepefaTOYHNMH YHCIJIaMU.

e OTpuMaHi yncia — BUMOTa A0 KOPOOKY, a He ITepefaToOYHi Yuciia HassBHOI: CePiHUY DAL TUCKPETHUH.
o [Iporpecito 3aCTOCOBaHO [0 CTyHiHYacToi Kopo6ku [IB3; Ha OMHOCXiqYaCTHH PEAYKTOD €JIEKTPOIPUBOMAY BOHA HE MOIIUPIOETHCS.

xepeo: [6]

Ko 3acTOoCOBYIOTh: ENIEKTPUYHNY IPUBOL i3 OMHUM NPUUHSATUM IIepefaTOYHUM YUCIIOM.
TIpuiHATY pemykKIililo MepeHoCsITh [0 psaay 6e3 GopMynu reoMeTpUdHOi mporpecii. [Ipyruii CTyImiHb IOCTiHHOTO pemyKTopa
MHOKUTBCS Ha NepIINY; Apyra NepeMUKHa Ilepefada € ajJlbTepPHaTUBHUM YHUCIIOM.
Mpuknap — enekTpomobinb
u,=9.70
o Ili ypcna OXOIUTIOIOTH IMOBHUH IIIIX €JIEKTPOMaIlWHa-K0IeCco. AKINo € KOJIiCHUH PegyKTop, YUCJIO caMoi KOPOOKHK Ta HaBaHTaKeHHS

Bajla Ilepejl HUM OTPUMYIOTh AiJIeHHSM Ha NPUNHATE KOJIICHe YUCJIO OOUH pas.
o OpHa BuOMpaHa Mepegada 3aJHbOI OCi: TepegaToyHe YKUCJIO OOHE, i BOHO MPUUHSATE B MiApo3mimi 4.3.

e Psig He BUBOMSTH IPOTPECIEI: BOHA PO3CTABIISIE ITepefadi mifl By3bKui pobounii giana3oH B3, a eleKTpoMaliiHa TaKOro Aiara3oHy He
Mae. IlepepgaTousi ynucna TyT NpuiiMae aBToOD, i AKepeJio bOro BUIIAAKy HEe PO3TJIafac.

xepeo: [2]

3BiT MoKa3ye KOpoOKy, pO37aBalibHy, TOJIOBHY Ta KOJIICHY Ilepefadi, IOBHY PEAYKIIiio, IIBUAKICTh IPU MiHiManbHUX 00epTax i
pobouuii miama3oH KOXKHOI mepemadi. [Ticis oKpyr/ieHHs 3y6iB MepeBipsioTh MEPEKPUTTS Ta 00EPTHU IiC/IsA IMepeMUKaHHS.
KinemaTrnyHa Majla IIBUIKICTE HE € MOIEIIIO HarpiBy 34eIlIeHHS.

BanaHc NOTY>XHOCTI y 3apaHi WWBUAKICHIN ToYLi

Ha 3apanilfi mMBUAOKOCTI IOPiBHIOIOTH AOCTYNHY IOTYXkKHICTh yCiX aKTHBHUX IUIAXiB i3 moTpeboio moporu. KimemaTudyno
momycTuMi 00epTu caMi 1o co0i He [OOBOASATH [OCSKHOCTI INBHUAKOCTi. [ TPHUBAJIOTO PyXy HOPIBHSIHHS IIOBUHHE
BUKOPHCTOBYBAaTH TpUBaJli XapaKTePUCTUKY; HaMJINIIOK MiKOBOI MOTYy2KHOCTI € JIUIIle KOPOTKOYaCHUM 3aIacoM.

Tabnvus 0.4.16 — BuxifHi BenmyinHm fo (4.16): banaHc NOTY>XXHOCTI y 3afaHil WBUAKICHIN Toyui

Mo3Ha4yeHHa BenunuumHa OpuHMua Moxop>XxeHHA

N, noTpibHA MOTYXKHICTh AXKepesia OJIs 3afaHol HaibibIIol IIBUAKOCTL KBT o6uucneno paxime (4.5)

F.s cyMapHa CuJa TSATU NIPUUHATHX AKepesl 3a MIBUAKICTIo 6e3po3MipHa obuucieHo pasiute (4.9)
BeIUYHHA

Vinax 3a/laHa HaiGinbIa MBUAKICTL aBTOMOGINSA M/c BXinHi rami

Mpuknag — 3BNYaHUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA

Nagn=
" 2PVinay) (4.16)
Pn()Tp(Vmax)
Naaw= 1007 =330
305

e Ile nuie nepesipKa IOTY>KHOCTi B ofHil Toui. ITyck, 6e3mepepBHiCTh Aiama3oHiB, 06ePTH Micis mepeMUKaHHs 1 JogaTHe
TIIPUCKOPEHHS IO i€l MIBUAKOCTI IePEeBipPSIOTE OKPEMO.
o ITpu 120 KM/ron 6ajaHC IOTYKHOCTI BUKOHY€EThCS: Ha Konecax 100,7 kBt npoTtu noTpi6aux 30,5 KBT.

e YcTraneHUH pyx y HePyXOMOMY IIOBIiTpi: 3yCTpiuHHUY BiTep i mifiioM Clogu He BXOOSATh.
¢ TIOTyKHiCTh HOTIOMiIXKHHUX CIIOKMBaUiB He BilHIMa€EThC.

Oxepeno: [18]

Yucno camoi Kopobku enekTponpusBoaa: HaiMeHLUe

OrosiomieHU eNeKTPUYHUU psf 3afga€ IMOBHY pedyKlilo MOTOp—Koieco. HaliMeHIe 4YMCIO MOTOPHOTO peayKTopa [0
KOJIiCHOI Iepenayi AOpPiBHIOE MiHIMyMy IIbOTO DPSIMY, MOHiNIEHOMY Ha (aKTUYHEe YUCJIO KOJIICHOTO pegyKTopa; 3a BigCYyTHBLOI
KOJIiCHOI Tepepadi MiMbHUK HOPiBHIOE omuHuUIl. Lled cKasnsp BU3HA4Ya€e HaWOiNBIIy 4YacTOTy KapmaHHOro Bana. Oxpewmi
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TOJIOBHA ¥ pO37aBajibHa Iepefadi OO OroJIOIIEHOTO0 MOTOPHOIO NUIAXy He [omaloThCs. lle KiHeMaTH4He pO3KJIafaHHS
BUXITHUX maHuX, 6e3 3asiBU PO NMPUUHSTTS LiTHX 3y6iB MOTOPHOI'O pegyKTopa.

Koau 3acToCcoBYIOTH: OroJioeHnii MOTOPHUM P MICTUTH ITIOBHY PeOyKIIiio [0 Kojieca; HallMeHIlle YUCJI0 OO KOJIICHOT O
penyKTopa MOoTpibHe OIS IePeBipKU YacTOTH Bajia.
¥V npuknani okpeMa KoJicHa Ilepefayda BiiCyTHS, TOMY il YKCJI0 LOPiBHIOE OMMHMUILL.

Tabnuus M.4.3 — BuxifHi BEAINYMHM MPUNHATOrO pilleHHs: Y1cno camoi Kopobky enekTponpueofa: HaMeHLe

Mo3Ha4YyeHHA BenuuuHa OpuHuusA Moxop>XxeHHA
Uy PAI IPUUHATUX IIepefaTOYHUX Yucesl 6e3po3MipHa 06uKCIeHo paHime
BeJINYMHA

Mpuknap — enekTpomobinb

Ug,min= i
ot MmN ;Uyorop-koneco,j

Uhub

Ugmin= g 7000 =9-7000

1.0000
e Basn posrnsagaloTh Ha BUXOAI KOPOOKM Ilepell OKpeMUM KOJIiCHUM penyKTopoM. HaiimMeHIle ynciio BU3Havae Horo Habinbuly 4acToTy,
HaWGinblle — pPo3paxyHKOBUY MOMEHT. BpaxoBaHo BCi orosoieHi BuGupaHi mepenadi e1eKTpOIpUBOIa.

e Ile moTpibHa pemyKilisg KOPOOKHU 3 OTOJIOIMIEHOI MOTOPHOI KiHeMaTuku. KaugupaTtu winux 3y0iB eJIEKTPUYHOT0 PeAyKTopa Iie He
MIPUUHSATI B TATOBOMY LIUISAXY; IX KOHCTPYKTHBHUN PO3PaXyHOK 3a/IUIIAETHCS MTONEpeHiM.

Oxxeperno: [15]

Yucno camoi Kopobku enekrponpuBopa: Haubinbwe

I71s1 HaMGiNbIIOTO MOMEHTY Ha KapAaHHOMY Bajly 6€pyTh MaKCUMYM YCiX OTOJIOIIEHUX TEPEMUKHUX PEAYKIi MOTOP—KOJIECO
Ta OingaTh #oro Ha GaKTU4YHe YUCIIO KOoyicHOI mepepnadi. [Topsimok BBemeHHsS 4YuUCesl He BU3HAYa€, SIKe 3 HUX € HUXKYOIO
nepepgaveo. BigiOpaHuii ckandp HaJeXkWTh Tid caMili KiHeMaTW4HiN cxeMi, 10 ¥ MiHIMyM psmy; KOJiCHa pemykKlis He
IIOBMHHA BAPYre MHOXXUWTH MOMEHT Ha Bajly nepepn Heto. KaumumaTtu 1inux 3y06iB MOTOPHOTO pegyKTopa 3 po3niny 10 e He
MIPUUHSATI B IIed MIIIx.

Ko1H 3acTOCOBYIOTh: OT0JIOIIEeHUI MOTOPHUM PSI MiCTUTDh IIOBHY PEAOYKIIil0 A0 Kojieca; Haibinbllle YUCII0 J0 KOJIiCHOT'O
penykTopa noTpibHe [JIs IepeBipKu MOMEHTY Baja.
¥V npuknani okpeMa KoJjlicHa Ilepefayda BiiCyTHS, TOMY ii 4YKCJI0 OPIiBHIOE OMMHMUIIL.

Tabnvus M.4.2 — BuxigHi BEANYNHU NPUAHATOrO pilleHHA: Y1cno camoi Kopobku enekTponpusoda: HanbinbLe

Mo3HauyeHHsa BenuuuHa [oJ: I ITE | Moxop >XxeHHs
Uy PO IPUUHSATUX IIepefaTOYHUX YuCesl 6e3po3MipHa 064KCTIeHO paHime
BeJIMYnHa

Mpuknag — enekTpomobinb

U max= max juMOTop-Koneco,j
Unub
Ugmax= g 7000 =9-7000
1.0000

e Bay posrnsigaloTh Ha BUXOAI KOPOOKU Ilepel OKPeMUM KOJIiCHUM penyKTopoM. HaiimMeHIre ynciio Bu3Havyae Horo Habinblry 4acToTy,
HaMbinbIle — po3paxyHKOBUM MOMeHT. BpaxoBaHo Bci orosomeHi Bubupasi nepegadi e1eKTporpuBoia.

o Ile moTpiOHa penykKIlis KOPOOKH 3 OTroJIoIeHOI MOTOPHOI KiHeMaTuku. KangupnaTy minux 3y0iB eJIEKTPUYHOTO PEOYKTOpa IIfe He
NPUUHATI B TACOBOMY IIUISAXY; X KOHCTPYKTUBHUN PO3PaXyHOK 3a/IUIIAETHCS IIOEPEeTHIM.

Oxepeno: [15]
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Po3pin 5. Taroso-wWBUAKICHI BlacTUBOCTI aBTOMODiINnA

TIpuckopeHHs Ta PO3TiH MO Mepefgavax, CTpPaTeris mepeMuKaHHs, CTIMKICTh Ha ITOBOPOTi ¥ BUMOTa 10 e1eKTPUYHOI MAIlIuHU.
5.1. AuHaMivHuh paKTOp, NPUCKOPEHHSA, Yac i Wwnax

OvHaMiuyHui cpakTOp aBTOMOGIiNsA

I3 cunmu TSATH BiDHIMAIOTH CHIIy OIIOPY HOBITPS Ta HOiNATH Ha MOBHY Bary. [uHamiuHuil ¢pakTOp MOPIBHIOKTEH i3 KoedillieHToM
OIIOpPY HOPOTU: [OomaTHA PIi3HUIA [ae 3amnac AN IpuckKopeHHs. Kpusi OymoyioTh oKpeMo IO Iepepmadax. HaBemeHui psn
CTOCYETBLCSI MEXaHIYHOI KOPOOKYU OBUTYHA; IOJIs €JIEKTPOIPUBOAA HE BUTANYIOTh BiICYTHIX CTYIEHIB.

Tabnvusa O0.5.1 — BuxigHi BenmyinHm po (5.1): AnHamivHmMi dhakTop aBToMobins

Mo3HauyeHHa BenuuuHa OopuHuuAa Moxop>xkeHHa
U PsIA IPUAHSTUX IIePeIaTOYHUX YHUCEeIT Oe3po3mipHa obuucneno paxime (4.19)
BeJIMYMHA
G, TI0BHA CHJIA TSXKIiHHS aBTOMOOiIsS xkH obumncieno paxime (3.5)
dakTop onopy nosiTps H-c2/m2 o6urcieHo paHie (4.4)
F. cujla TSATH Bif OABUT'YHaA Ha BUILiN nepepaydi 6e3po3MipHa o6uucieHo paHimre
BEJIMYMHA

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILLHbOrO 3ropsAHHSA

— — 2
D=p p o Py=WV

G

(5.1)

a

V=2.979 m/c, D;= 2 =0.19663

3374.13-0.4312-2.979
17140.03

o TlincTaHOBKa IOKa3ye OOHY TOUYKY: nepemada 1, V = 10.73 km/rox. IToBHI KpuBi BCix mepenay HaBeJeHO Ha PUCYHKY 5.1; 11e He ixHi
MaKCUMYyMHU.
o [MuHaMiuHUU GarTOp 6€3PO3MIPHUM, TOMY HOTO MOPIBHIOIOTE IIPOCTO 3 Y: Ae D OibImui 3a Omip AOPOTH, TaM aBTOMOOGINTb PO3TaHSIETHCS.

e Ormip NoBITPS B3ITO B HEPYXOMOMY IIOBIiTPi; 3yCTPiYHUM BiTEp CIOAU HE BXOOUTE.

Ixepeo: [6]

NMpuckopeHHsa aBToMoGinsa

3anac guHaMiyHOro ¢akTopa IIepeBOIATh y IIPUCKOPEHHS 3 ypaxyBaHHSAM o0epToBux Mac. KoedilieHT omopy KO4eHHIO
YTOYHIOIOTH Y KOXKHIM TOYIIi IITBUAKOCTi, TOMY 3HaUYEHHS AJI MaKCUMaJbHOI MIBUOKOCTI HE 3aMOPOXKYIOTh Ha BCbOMY PO3TOHi.
EmMmipuyHui MHOXKHUK i3 KBapaToOM YHCJIa Ilepefaydi OnmuCcye NPUNHATY MOIEJb MeXaHiuHOol TpaHcMicil.

Tabnvusa [.5.2 — BuxigHi Bennyunnm go (5.2): NMpruckopeHHs aBTomobina

Mo3Ha4YyeHHa BenunuuHa OpuHuunA Moxop>xkeHHa

D OuHaMiYHUE GakTOp 3a MIBUAKICTIO HA KOXKHIN nepepadi 6e3po3mipHa oGuucreHo pasime (5.1)
BeJINYUHA

fo Koe(dilieHT omopy KOUeHHIO Ha MaJlilf MIBUAKOCTL 6e3po3mipHa BXifHI maHi
BeNIMYMHA

S YXHUJI OOPOTrr M/M BXifgHI maHi

U P MPUHMHSATUX ePedaTOYHUX YUCeJ 6e3po3mipHa obumncieHo paxime (4.19)
BeJIMYMHA

Mpuknag — 3BMYaiHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOrO 3rOpsAHHSA

J= D-y g
1,04+0,04u,?

(5.2)

— - . - 2
V=2.979 M/c, j1= () 196633-0.015000 '9-81=1.6085 m/c

1,04+0,04-1.301552

e JlincraHoBKa IOKa3ye OOHY TO4YKy nepepadi 1 nmpu 10.73 KM/rof; noBHa 3ajeXkHIcTh j(V) IIo nepefadax HaBefleHa Ha PUCYHKY 5.2.

e Omip goporu nepepaxoBaHO B KOXKHi# Tou1i 3a ii mBuakicTio: y = 0.015...0.026. [Ixkxepeno apykye 0,02 ik yMOBY BilacHOro rpadika, a
He CTaJly BeJIUYUHY.

o 3uamenHuk 1,04 + 0,04u k? BpaxoBye 06epTOBi MacHu: Ha HUKYHUX IIepefadax MaxoBUK 00ePTa€ThCS LMIBUAIIE 3a KOJIeCa, i pO3raHsITH
OOBOOUTHLCS HE JIUIIE aBTOMOOINb.

° HepeMHKaHHH Inmepengavd BBAaXKA€ThCsA MUTTEBUM: YaCy Ha PO3PUB IIOTOKY HOTy}KHOCTi He BPaxoOBaHO.
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xepeo: [6]

Yac i waAax po3roHy

IHTepBany 3 HOJATHUM IPUCKOPEHHSM iHTErpylOTh Yepe3 CepefHE MPUCKOPEHHS CYCimHIX TOYOK, OOHOYACHO O0YHCIIIOIYU
OIIaX. $SIKIo NMPUCKOPeHHS IlepecTae OyTH HOJaTHUM paHillle 3amaHOl IIBUOKOCTI, IIOBHOTO 4Yacy PO3roHy HeMae. Ilimmuc
000B’sI3KOBO Ha3uBa€ (HAKTUYHO OXOIJIEHWH iHTepBaa IIBUOKOCTEH; MOYATOK KPUBOI 3a HEHYJIBOBOI ITBUOKOCTI HE MOIXKHA
BUJABaTH 3a BUMIpSHUMU CTapT i3 MicIis.

Tabnuua 0.5.3 — BuxigHi BennymHm o (5.3): Yac i wnsx posrony

Mo3Ha4YyeHHa BenunuuHa OpuHuuA Moxop>xkeHHA

j TIPUCKOPEHHs aBTOMOOi/IsI 3a MIBUAKICTIO Ha KOXKHIi# rmepemadi Mm/c? o6uucneno pasime (5.2)

Mpuknag — 3BNYalHUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOPAHHA

At= AS At

2(Viy1'vy) ’ T V4V
Jir1Hi 2
=0.5399 c

(5.3)

ATI= (3.8778-2.9794)
1.71948+1.60849
0.5399=1.851 m

AS1= 5 9794+3.8778

2
7=0.5399+1.5250+...+4.2261=16.162 c
§=1.851+8.121+...+129.781=317.25 m

» Tloka3aHo apudMeTHuKy nepuoro iHTepsainy 3 13 i migcymkoBi cymu. Po3arin inTerpyerscs Big 10.73 go 120.61 kMm/rof; #0ro HaKOIUYEHi
yac i 11X HaBeleHo Ha PUCYHKY 5.3. Hynb yacy BigmoBigae mepimiii CHHXPOHHIM ITBUOKOCTI, @ He HEPYXOMOMY aBTOMOOIIO.
e Po3srin moBemeHo mo 121 km/rof.

» Yacy Ha mepeMUKaHHS IIepefad He BPAaX0BaHO, TOMY CIIPaBKHi# pPO3TiH HOBIIUH.

xepeo: [6]

Po3riHHa xapakTepucTuka

HakonuueHi gac i mIIsiX yTBOPIOIOTH XapaKTEPHUCTUKY Po3roHy. KoxkHa ii ToOYKa Ma€ MIBUIKICTb, YaC Ta IPOUAEHUM NIIAX,
TOMy B IpuKJani 36epiraetbcst mepesnik. ImeanbHa OrMHAOYa 0 Iepefadax He MICTUTH 3aTPHUMOK IEePEMUKAHHS; Pe3yJbTaT
3i cTpaTeriero 06YUCIIIOITL OKPEMO.

Tabnvusa M.5.1 — BuxiaHi BeANYNHU NPUAHATOrO pilleHHA: Po3riHHa xapakTepucTuKa
Mo3Ha4YeHHa BenunuuHa OpunHuunA Moxop>xeHHAa

j IIPUCKOPEHHST aBTOMOOIIS 3a MBUIKICTIO Ha KOXKHIM mepemadi M/c? o6uucrneno paxime (5.2)

Mpuknag — 3BUYaliHWA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpsiHHA
(V)=3At,  S(V)=3AS,
1=0.5399+1.5250+...+4.2261=16.162 ¢
§=1.851+8.121+...+129.781=317.25 m

¢ Ta cama piBHicTb (5.3), 0 gae DigCyMKOBH 4ac: TyT il CyMu IOKa3aHO HapOCTal4YUM IIifcyMKoM, 11100 6yJI0 BUAHO, e PO3TriH
YIIOBiJIbHIOETHCS.
e T'padoaHanmiTHUYHUIN METOM: Ha KOXKHOMY iHTepBaJli KPUBY IPUCKOPEHb 3aMiHEHO NIPSIMOI0, TOMY 3TYIIEHHS TOYOK YTOYHIOE pe3yIbTar.

xepeo: [6]
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T, C — Yac po3roHy
17.0

12.7

8.5

4.2

OO r T T T
0 21 41 62

S, M — LWNsSIX PO3rOHY
333

250

167

83

103

123

O T T T T
0 21 41 62

V, km/roq

82 103

123

Pucynok 5.1 — Yac i nuisgx po3rony 3a po3paxOBaHUMU IPUCKOPEHHSIMHU; Oiaa30H MOYUHAETHCS 3 HaMeHIo1 (i3uYHO BU3HAYEHOI IIBUAKOCTI.

Ixepero: [6].
5.2. Nepepayi y 4aci Ta po3riH 3i cTpaTericio

KapTa nepeMukaHHAa nepepay

Mexi poGouyux 00epTiB IIePEeTBOPIOIOTh Y IIBUAOKOCTI aBTOMOOiNS Ha KOXKHiN mepepmadi. [Is 3BUYAWHOI, CIIOPTUBHOI Ta
€KOHOMHOI CTpaTerii MOMEHT IIepeMHUKaHHS 3aJa€ 4YacTka po6odoi cmyru. Lli 4acTKM € HaJalITyBaHHSMH HABYAIbHOTO
npoeKTy. Y pexumi 3a motuBaMu popmatka 2 I'TTI OOH Ne 15 mepeBipsiloTh TaKOXK HAsIBHY IOTYXKHICTh; LIel CKOPOYeHUMU

QJITOPUTM He BiITBOPIOE BCiX MPUIKCIB cepTUudiKaIliiiHOI IpoLenypH.

Tabnvus 0.5.4 — BuxigHi BennyunHm po (5.4): Kapta nepeMuKaHHa nepenay

Mo3HavyeHHA BenunuuHa

Uy PSAO IPUAHATHUX IIePefaTOYHUX YHUCeIT

k TPUNHSTA CTPATEris IepeMUKaHHs nepenayd

Ty IuHaMiYHUY pagiyc Kojeca

Wy KyTOBa IIBUAKICTH XOJIOCTOTO X0y ABUTYHA

ug noTpibHe mepegaToyHe YUCIIO T'OJIOBHOI mepenayi

Up min TepefaTOYHe YHCIIO PO3faBajibHOI KOPOOKM Ha BUIIiM nmepepmadi
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OpuHuuSA

6e3po3MipHa
BeIMYMHA

6e3po3MipHa
BeIMYMHA

M
pag/c

6e3po3MipHa
BeJIMYKHA

6e3po3MipHa
BeJIMYKHA

Moxop>xeHHA

obyucieHo paximre (4.19)

MPUHHSTO MPOEKTYBATILHIKOM

064YHCIIEeHO paHile
BXiOHI maHi

obuucieHo paximre (4.12)

NPUAHSATO IPOEKTYBATbHUKOM
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

V. .=max (
epeM, 4
mepenL wCTpaT,irH wmin,i+1r11 (5 4)

wCTpaT,i=wmin,i+k(w95'wmin.i)/

UilpgUoUpyp  Ui+1UpxUoUhub

Werpar1=80.0000+0.650(691.1504-80.0000)=477.2477 pan/c

Verpar,1= 477.2477-0.29622 =17.7737 wmjc
1.30155-1.00000-6.11111-1.00000
Vinin 2= 72.0000-0.29622 =3.4900 mfc
1.00000-1.00000-6.11111-1.00000
Viepow1=Max (17.7737,3.4900)=17.7737 mjc (x3,6=63.99 xm/rom)

o [limcTaHOBKa ITOKa3ye mepmui nepexin. Mexi Bcix nepexonis: 1 — 2: 63.99 km/ropn. IIBuaKicTs nepexony — Ginbia 3i MIBUAKOCTI 3a
cTpaTeriero Ta MiHiManbHOI IPUAATHOI IIBUOKOCTI HACTYIIHOI Tepenadyi.

e Crparerisa «3BryaiiHa»: IlepeMuKa0Th, IPOUIIOBIIN GIM3bKO ABOX TPETUH POO0OYOI CMyTry — Tak i3OsATh y MicTi 6e3 nmocmixy.

e OGepTu ABUTYHA Ha Iepefayi OMHO3HAYHO 3a[aHi MIBUAKICTIO: W = V-ui~upK~uu~u7hub/r7J1 (6e3 KommicHOTO pepykKTopa Uy,,=1). Tomy Bubip

MOMEHTY IIlepeMHuKaHHa — 1ie Bu6ip CTPATEII, a He BlacTUBiCTh aBTOMOGINISA: Ta caMa KOpo6Ka Ha TOMy CaMOMy aBTOMOGiTi Moxke

IIepeMUKaTUCA 1 paHo, i mi3Ho.

» Mexi po6oyoi cmyru nogae GTR 15, momaTok 2 — HOPMaTUBHUY ajJIrOPUTM IpU3HadeHHs nepefaad gyt WLTP. Hus: n min drive = n, +
0,125-(ny — ny) Onsa nepepad Bullle Apyroi (688 xB~1), n, Ha mepmiiit, 0,9-n, Ha Apyri# (§2(k)). Bepx: n_95_high — naiiBumi o6eprtu, Ha
SIKUX ITOTY2KHICTH Ille He BIlaja HUX)d4e 95 % HoMiHanbHOL (6600 xB™1, §2(Q)).

e Crpareris npoxoouts 65 % i€l cMyry, mepi Hix nepeMkHyTH. YacTky Bim CMYT'H, a He Bim HOMiHaNMpHUX 00€PTiB, y34TO TOMY, 1110
4YacTKa HOMIHa/IbHUX HiY0ro He 3Ha€ Ipo caM ABUTYH: 70 % wy Ha ABUTYHI 3 XonocTuM xomoMm 800 xB~! i Ha gBuryHi 3 1400 xB~*

03Ha4aloTh Pi3Hy MaHepy i34u, a Ta caMa YacTKa CMyTd — Ty caMy.

o CraHJapTHi UMKJIM CTOBHIA «Ilepefadya» He HecyTb — nepeBiperHo Ha WLTP, NEDC, Artemis i EPA, — Tomy KapTy OyAyOTh cami.
PernmamenTt R83 (NEDC) nepenaui He 064MCIIIOE B3araJli: BiH OPYKYye iX TOTOBOIO TabGuIero 3a 4acoM (gomaTok 4a, 1. 6.1.3), i mo iHmoro
aBTOMOOiS TaKa TaOIULs He TePEeHOCUTHCS.

Oxxeperno: [19]; [15]

Tabnvusa M.5.1 — MpuAHATI B NPOEKTI cTpaTerii; Mexi 06epTiB i 3anac NoTy>xHocTi — 3a MM OOH Ne 15, nogaTok 2

CrpaTeris YacTtka pob6ouoi cmyru po YMoBa

nepeMmMKaHHs
EKoHOMHa 0,35 PaHHi nepeMuUKaHHS; ITepeBipKa AOCTATHOCTI TATH
3BuyaiiHa 0,65 ITpoMixKHUN PeRUM
CrnopTuBHa 1,00 Bepx po6ouoi cmyru
3a npunucoM BubOpy IpUmaTHOL He 3apaeTbcsa cTanoro HatiBuma npunaTtHa nepegayda 3a obepramu i
nepenayi TOTYZKHICTIO

HuxHa MexXka Ois mepefad BHUINE APYrol y BUKOPUCTAHOMY HPHUIMCI: n;, =n,+0,125(ny-n,). BepxHa Mexxa IOB’s3aHa 3

mi
HaMOiIbIIOI YAaCTOTOM, [Ie Ie JoCTynHO 95 % HoMiHaAIBPHOI MOTYXKHOCTI. [Ipy mepesipIli MOTyKHOCTI 3acTocoBaHo 3anac 10
%. Yci ni ymM0oBM MaroTh iHIY POJib, HiK mpoekTHi wactku 0,35; 0,65; 1,00. [IIBumgKOCTi 3a IMKJIOM He BU3HAYAIOTh Iepenavy

6e3 XapPaKTEePUCTUKHU KOHKPETHOI'O IBUT'YHA.

Po3riH 3a KapTol0 NnepeMUuKaHHA

Yac iHTerpymoTh no GpakTHYHO BUOpaHUX Nepefadax i3 HOJaBaHHSIM TPUBAJIOCTI IepeMHKaHb. 3a3HAYAlOTh IIOYATKOBY Ta
KiHIIeBY IIBUIKOCTi, cTpaTerito i yac ogHoro nepemukanus. [lignuc «0-100» gomycTUMUM TiTBKM SKIIO PO3PaxyHOK CIIpaBmi
MIOYMHAETHCA 3 HYJIA Ta HoxoguTh Ao 100 KM/ron; miACyMOK KOPOTIIOTO iHTEPBally Ma€ BIaCHUM MifIIuC.

Tabnvusa 0.5.5 — BuxigHi BennyinHm po (5.5): Po3riH 3a KapTolo NepeMumKaHHs

Mo3HavyeHHn BenuuuHa OoauHMuA Moxop >keHHs

J TPUCKOPEHHS aBTOMOOISA 3a MBUAKICTIO HA KOXKHIN mepemayi m/c? oGuucrneno panime (5.2)

k TPUNHSTA CTPATEris IepeMUKaHHs nepegayd 06e3po3MipHa TIPUHHATO MPOEKTYBAJIBHUKOM
BeJIMYUHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA

Tp=f0v dv +nnepeMtnepeM (5.5)
IV, w(v)) '
A= 4 10000 =0-06217 c
1.60849

1,=13.72022+1-0.500=14.220 ¢
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o Tlepmmii inTepBan: nepepaya 1, Big 0.000 mo 0.100 M/c. InTerpan 3amineno cymor AV/j Ha 278 inTepBanax; 13.72022 ¢ — cyma 4dacy
PYXy, 0O SIKOi OKpeMO I0faHo dacC IIepeMUKaHb.

¢ Crparerisa «cnoptuBHa»: 1 nepeMukasb go 100 KM/rofi, 4ac caMoro nepeMuKaHHs npuiHATO 0.5 C.

e V mokyMeHTi 00paHO CTpaTeTio0 «3BUYaliHa»; 11l PO3TiH OKPeMO 00YUCIIEHO 3a CTPATETIE€I0 «CIIOPTUBHAY.

e Big 0 mo mepuroi CHHXPOHHOI TOYKY 3aCTOCOBAHO siBHE HAOJIMXKEHHS: CTajla MOYaTKOBA IIPUCKOPIOBAIbHA 3MATHICTh IEPIIOl epeaadi 3i
KOB3aHHSAM 3uelUleHHs. HarpiBaHHS 3ueneHHs IIUM iHTerpajoM He IlepeBipeHo.

* 3a MexaM¥ po60oYUX MIBUAKOCTEH iHINX Ilepefad IPUCKOPEHHS He IPOAOBXKYIOTh. Lle nonepeHiil po3paxyHoK, He TaClIOPTHE
BunpoOyBanHsa 0-100.

Oxepeno: [15]
5.3. CTi#KicTb Ha NOBOPOTi

KpuMTuyHa WIBUAKICTH HA NOBOPOTi

1t TpUUHSATOrO pagiyca MOPiBHIOIOTH MEXKY IIOIIEPEYHOT0 KOB3aHHS 3 MeXKeI0 MePeKUaHHs; MeHIla € BU3HA4YaIbHOIO B IiA
moperi. IToTpibHi cepemHst Kois, BUCOTa IleHTpa Mac i KoediiieHT 3uemneHHs. Po3paxyHOK HaOIMXKEHUMH: He BPaxOBAaHO
KpeH MigBiCKY, NOIEpeyHUM YXWJI i OMHaMiYHUN NIepepo3IOofil HaBaHTaXkeHHsS. BiH omHAKOBO IHOTPIOHUM OIS OBUTYHA,
eneKTpoMo6ins i ribpuma, ane He € IepPeBipKOIO BCiX peKUMiB KEPOBAHOCTI.

Tabnuvua 0.5.6 — BuxigHi BennymHm o (5.6): KpuTnyHa WBMAKICTb Ha MOBOPOTI

Mo3Ha4YyeHHa BenunuuHa OpauHuuA Moxop>xeHHa

R pafiyc IoBOpOTY A NepeBipKU CTiHKOCTI M BXifHi faHi

ch cepenHs KOJIis mepenHix i 3agHix KoJic M BXifHI maHi

hg TIpURHSITA BUCOTA IIeHTPa Mac Haf JOPOTo0 M BXifiHi faHi

@ Koe®iIieHT 349ensieHHs Kojieca 3 JOPOT 00 6e3po3mipHa IPUAHSITO NPOEKTYBATILHUKOM
BeJIMYNHA

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA

Vnep=\/ gRKCp 4 Vkoss=VgRo, VKp=min (Vﬂep’VKOBa)

2h,

(5.6)

Vier=V 9,81-50.00-1.500 =25-862 mic

20550
Vs =V9,81-50.00-0.600=17.155 mj/c
Vi p=min(25.862,17.155)=17.155 m/c (3,6:17.155=61.76 xm/ron)

¢ 3a Ii€ Mopessiio HUXK4Ya Mexka KoB3aHH4 (61.8 km/rox mpotu 93.1 KM/rof 3a mepeKuIgaHHIM).
¢ Ile nopiBHSHHA KBa3iCTaTUYHUX MeXK, a He Oe3neyHa MBUAKICTh pyxy. Hacmigku KoB3aHHS, TepexinHi pekuMu, KpeH IiABicKu Ta
B3a€EMOIii0 3 IIepelKofaMy TyT He OIliHeHO.

e ABTOMOGiJIb y34TO TBEPAUM TiJIOM: KPEH IigBICKU 3Milllye TePEeKUAaHHS Ha HUXKYY IIBUOKICTb.
e KoedilieHT 3ueryeHHs CTaluN: 3a7Ie3KHOCTI Bil KOB3aHHS 1151 MOLEJIb He OIHCYE.

xepeo: [6]
5.4. MOTY>XHICTb AJIA 3a4,aHOro PO3roHy esieKTpoMobinsa

Bub6ip NOTYy>XHOCTi MalLIMHKM 3a PO3rOHOM i Kpercepom

[I71s1 OMHOTO TSATOBOI'O €JIEKTPOIBUIYHA ITOPIiBHIOIOTH MBI BUMOTU: CTajlly KpelcepcbKy Ta po3riHHy. PiBHsHHS Excani (5.12)
BUKOPUCTOBYE 3aJaHi KiHIIEBY IIBUAKICTH, YaCc PO3TOHY, 6a30By ILIBUAKICTh MAIIWMHU Ta CTAIMU KoedillieHT 06epTOBUX Mac.
Yactku 2/3 i 1/5 BUHUKAIOTH 3 yCePeOHEHHS OMIOPiB [JIS NPUNUHSATOrO Ipodinto V=Vf\/ﬁ, a He € IOOBITbHUMM 3allacaMu.
KoeditieHT KO4YeHHSI TyT cTajul, sk y BuUBefdeHHi. IIoTyXKHiCTh Ha KoJjlecax IIOPiBHIOIOTH i3 MOTYXKHICTIO Ha KoOJecax;
MacCHIOPTHY IOTYXKHICTh MallIMHU IIOIIEPEOHBO 3MEHIITYIOTh Ha BTPATH il IUIAXY.

(5.7) Kosix 3aCTOCOBYIOTH: €IMHA TAr0Ba MAalllMHA €JIEKTPOMOOII.

TTpuitMatoTs GifibIly BUMOT'Y PO3TroHY abo Kpeiicepy. [lepeBipsaioTs, mo 6a30Ba IIBUAKICTh HE IEPEBUIIYE KiHIIEBOI Ta MiKOBUM
peXKUM TPUBA€E NOCTATHLO NOBTO.
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Tabnvusa [0.5.7.1 — BuxigHi Bennyiunnm go (5.7): Bubip NoTy>KHOCTi MalUnMHW 3a PO3rOHOM i Kpencepom

Mo3Ha4YyeHHA BenunuuHa OpauHMua Moxop>xeHHA
N, noTpibHa MOTYXKHICTh AKepesia IJIs 3afaHol HaibinblIol MBUAKOCTL KBT o0uucneHo pasime (4.5)
M, TI0BHa Maca aBTOMOOiIsA KT obuucieHo pasime (3.4)
w dakTop omopy moBiTps H-c2/m? obuncneHo paxime (4.4)
fo Koe(diIlieHT 0mopy KOUYeHHIO Ha MaJlill IIBUAKOCTI 6e3po3MipHa BXifHi HaHi
BeJTUYHHA
Ve 3afaHa KiHIeBa MIBUKICTb PO3TOHY M/c BximHi gaHi
ty 3afjaHui yac PO3TrOHY c BXinHi gaHi
6 Koe(ilieHT ypaxyBaHHS 00€pTOBUX Mac 6e3po3mipHa BXifHi HaHi
BeNIMYHHA
F,x CyMapHa CHJa TATU OIPUAHSATUAX OXKEePel 3a MIBUOKICTIO 6e3po3MipHa o6uncneno paxime (4.9)
BeNIMYHHA

Mpuknap — enekTpomobinb

Pi= gpp (VE+VD+ 5 MgfiVit | pCpAVE 5.7
3 5 '

2t

a

P,=70.8+4.8+3.7=79.3;kBt

e Mamuny BudHadyae PO3I'TH: 79,3 kBT npotu 61,9 kBT Ha Kpelicep.
o Ilpu#iHATOI MOTykHOCTi BucTadae: 121,2 kBT Ha KoJecax, 3anac 1,53.
e Poarin 0...100 km/rop 3a 12 c; 6a3oBa mBUAKICTE 46 KM/TOL.

o PiBHsauHs (5.12) 3acTocoBaHe TaMm, e €OUHE TATOBE IXKEPEJI0 — OfHA eJIeKTprUuHa MamuHa: y BEV a6o mocniqoBHoMy riopumi/REEV.
Insa OB3 i 6araToKepenbHOro IapajiebHOro ribpuaa norpibHa iHia Mogeib PO3TOHY.

o [loTyKHiCTh Ha KOJlecax: BTpaTH IpUBOAYy Tpeba BpaxyBaTy OKPEMO, KOKeH IUIax 3i ceoim KKII.

* KoedimieHT 06epTOBUX Mac y35TO CTAJIUM, 5K y AKepeJli; HaclpaB.i BiH 3a/JeKuTh Bif nepegadi.

Oxepemno: [13]

(5.7) Kou 3aCTOCOBYIOTh: EIMHA TSATOBA MalllMHA ITOCIiAOBHOTO ribpuaa; OBUTYH MEeXaHIYHO Bifl'€MHAHUM Bif KOJIiC.

Po3riHHy NOTYXKHICTh Nepefae ejieKTpoMalnrnHa. 3abe3nedyeHHs i1 eHeprielo 6aTape€ed Ta TeHepaTopoM € HACTYIIHOIO
OKPEMOIO IIEPEBIPKOI0.

Tabnuvua 0.5.7.2 — BuxigHi Benn4nHm go (5.7): Bubip noTy>XHOCTi MalnHM 3a PO3roHOM i Kperncepom

Mo3Ha4YyeHHa BenunuuHa OpuHMuA Moxop>keHHsA
N, MoTpi6Ha MOTYXKHICTH [ZKepeia s 3aaHol HauOGiIbIIO] IIBUAKOCTI KBT obuucieHo paxire (4.5)
M, TI0BHA Maca aBTOMOOGims KT oGuucreno paxime (3.4)
w daxkTop omopy noBiTpsa H-c?/m? obuncrneHo paxime (4.4)
fo KoedilieHT onopy KOYEeHHIO Ha MaJliil IIBUAKOCTL 6e3po3MipHa BXifHi gaHi
BeNIMYMHA
Vi 3afaHa KiHIeBa MIBUMKICTb PO3TOHY M/c BXifgHi maHi
ty 3aflaHu Yac PO3roHy c BXinHi gaHi
6 Koe(illieHT ypaxyBaHHSI 00€PTOBUX Mac 6e3po3mipHa BXifHI naHi
BeNIMYMHA
F.s CyMapHa Cuja TSTd NPUAHSATHX AXKepesl 3a MIBUAKICTIO Ge3po3mipHa oGuuCIIeno paHire (4.9)
BeJIMYKHA

Mpuknan — NocnifoBHWA ribpua

P= gpp (VE+VD+ 5 MRVt | pCpAVE 5
2t, 3 5 '

P,=70.8+4.8+3.7=79.3;KBT

e Mamuny BudHauae PO3I'TH: 79,3 kBT npotu 61,9 kBT Ha Kpelicep.
o TIpuitHsATOI IOTYKHOCTI BucTadae: 121,2 kBT Ha Konecax, 3anac 1,53.
e Poazriu 0...100 kM/rof 3a 12 c; 6a30Ba MBUOKICTE 46 KM/TOf.

o PiBHsguHs (5.12) 3acToCcOBaHe TaMm, [ie EAUHE TATOBE IXKEPEJio — OfHA eJIeKTpHuHa MamwnHa: y BEV a6o mocnigoBHoMy riopumi/REEV.
Insg OB3 i 6araTogKepebHOr0 IIapaiebHOro Tibpuaa noTpibHa iHIlla MOAEh PO3TOHY.
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o TloTyXHICTh Ha KoJiecax: BTPAaTu IPUBOAY Tpeba BpaxyBaTy OKpPeMo, KOXKeH Iax 3i ceoim KKII.
o KoedimieHT 06epTOBUX MacC y35TO CTalUuM, SIK y AXKepeJli; HaclpaB/i BiH 3a/JIeKuUTh Bif mepegayi.

HOxepemno: [13]

st mapanenbHOro riopumga s Gopmyna OgHiel MamIMHKU He BU3HA4Ya€ PO3TiH 3i CHiIbHOIO POOOTOI0 OBOX mKeper. [ToTpibHa
sIBHA CTpATerisi po3mominy IMOTYKHOCTi Ta 3aJIeskHOCTi 000X mxKepesn Bif dacy. [ 4BOX He3aJleXXHUX eJIeKTPOMAIIUH iXHi
00MezKeHHS TaKOXK 3afal0Th OKPEeMO.
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Po3pin 6. F'anbMoOBi B1ACTUBOCTI

CrioBi/TbHEHHS, BJlaCHE TaJIbMOBUY Ta ITOBHUN 3yl'II/IHKOBI/Iﬁ LIJIAX OJI51 l'[prIHi{TOl"O CTaHy OOPOTrH.

TanbMyBaHHSI OLIHIOIOTH 32 3YEIJIEHHSM i TaJbMOBMM IIPUBOIOM He3ajeXkHO Big CHmoco0y CTBOPEHHS TATU. [Is
enekTpoMobinsg abo ribpupma pekynepalis He CKacoBye moTpebu y (QPUKIIHHUX TajgbMax: eJIeKTPUYHUM TPakT MOXKe
o6MexXKyBaTHCSI 3apsfoM, TeMIepaTypolo Ta IIBUAKiCTI0. Lledt pos3min He NpHINCYe pekylepallil rapaHTOBAHOTO BHECKY B
aBapiiiHe CIIOBITbHEHHS.

CnoBifilbHEeHHA aBTOMODINsA

HNopmaTHUY yXWJI O3HA4YAE IiANOM, SKUM [oloMarae 3yNUHI; Big €éMHUNI — CHOYyCK, KU 1 3aBakae. 3HAK YXUIy BXKe
MICTUTBCS B MOT0 CHUHYCi, TOMy APYTU¥ NOBINBbHUM 3HAK He HomaloTh. OIip KOYEHHIO yTOYHIOITH 3@ WMIBUIKICTIO IOYATKY
rarbMyBaHHS. 3a HEJOJAaTHOTO CIIOBIIbHEHHS CKIHYEHHOT0 3yIIMHKOBOI'O LIJISIXY I MOZEJb He [a€.

Tabnuusa 0.6.1 — BuxigHi BennymHm go (6.1): CnosinbHeHHsA aBToMobins

Mo3Ha4YyeHHa BenunuuHa OpuHUuSA Moxop>xeHHA

(7] KoedillieHT 3YeryIeHHs Kojleca 3 JOPOTroo 6e3po3MipHa [IPUUHSITO IPOEKTYBAIbHUKOM
BeJIMYMHA

fo KoedillieHT 0IIOpYy KOYeHHI0 Ha MaJlili MIBUIKOCTL 6e3po3MipHa BXifHi HaHi
BeJIMYMHA

S YXUJI OOPOTu M/M BXifHI gani

V. WIBUAKICTH IOYATKYy albMyBaHHS M/C BXimHi maHi

Mpuknag — 3BMYaiHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOrO 3rOpsAHHSA

Jen=(@cosa+f(V)xsina)g (6.1)
Jen=(0.60-cos (0.000000)+0.019500+sin (0.000000))-9,81=6.08 wm/c?

e Kyt yxuny a = 0.000000 pap mifcTaBieHo 3i CBOIM 3HAKOM: Bii'€MHUM KyT O3HAYa€ CIIyCK.
* KoedilieHT KOUeHHS ITepepaxoBaHo OIS MIBUAKOCTI mo4yaTky ranbmyBaHHsg 80.0 km/rom: f = 0.0195.
e KoedilieHT 3uerieHHs B3ATO IPUAHATHN [TUM IIPoeKTOM: @ = 0.60.

° KOG(I)iLIiGHT 3YeIlJIEHHS BBAXXaA€ETHCA CTAJIUM IIPOTATOM YCBOI'O raJIbMyBaHHS.

xepeno: [6]; [1]

FanbMOBUMK i 3yNMHKOBUMA LLUNAX

T'anbMOBUM LIISIX IOYMHAETHCS IICJIE PO3BUTKY TrajiIbMOBOI CHJIM; IOBHUM 3YIUHKOBUM OOOA€E BigCTaHb peakxilii Bomis Ta
CIpallbOBYBaHHSI NIpuBoda. Jac HaApOCTAHHS TaJlbMOBOTO MOMEHTY BPaXOBaHO IIOJIOBMHOIO MOT0 BeIUYUHU. [l09aTKOBY
MIBUOKICTh Iepeq IifICTaHOBKOIO IIEPEBOMSATh Y METPU 3a CEeKYHAY; MHOXKHUK e(eKTUBHOCTI 3aCTOCOBYIOTEH 10 TajIbMOBOTO
LIIAXY, @ He [0 BChOT'0 Yacy peakiiii.

Tabnvus [0.6.2 — BuxiaHi BenmyinHm fo (6.2): FanbMoBUIA | 3yNMUHKOBUIA LUNAX

Mo3Ha4vyeHHa BenunuuHa OpouHuuSA Moxop>XxeHHA
Jem PO3pPaxyHKOBE CIIOBiIbHEHHS M/c? o6yucieHo paHime (6.1)
V. IIBUIKICTh IOYATKy rajbMyBaHHS M/C BXimHi maHi
— TUI TAaJIbMOBOTO IIPUBOJA He YHCJIOBa BXigHI maHi
BeJIMYUHA
K, KJ1ac e(heKTUBHOCTI raJIbMOBOI CUCTEMU HE 4YHCJI0Ba BXifHi naHi
BeJIMYUHA

Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOIMO 3ropsiHHSA

5= 2 Sayn=(tp+t+0,5t)VHKS, (6.2)
Zen
Sr= 22.22222% =40:629 M
2:6.07729

Sayn=(0.80+0.20+0,5-0.50)-22.22222+1.200-40.629=76.53 M

e 3a 1.25 c mo movaTKy rajJbMyBaHHS aBTOMOOIIE IPOXOAUTDH 27.8 M — 1ie peakllis BOAis ¥ CIIpalbOBYBaHHS IIPUBO/A, & HE TaJIbMyBaHHS.
e Hopm I'OCT 25478-82 y HOKyMEHTi HEMa€: METOOUYKA Ha3WBAE CTAHOAPT, ajle YHCes He APYKye. BHeciTh MexXy 3i cTaHOapTy, mo0
3p0oOUTH MOPiBHSIHHS.

e Hopm I'OCT 25478-82 0oKyMeHT He TpUMae€: MeTOOUYKa Ha3UBa€ CTaHapT, ajle Horo 4ucesl He IPYKye, TOMY MeXKY BHOCUTh YuTad.
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o Ilepepo3mnofiny Baru Iiff Yac rajbMyBaHHs He BPaXOBaHO: IIePefHi Kojeca HaBaHTaXKyIOTHCS OiIbIe 32 CTAaTUYHY YacTKY, 3agHi —

MeHIe.

xxepeo: [6]

Tabnnus M.6.1 — JaHi KypcoBoi MeTOANKHN, NiApo3Aain 3.2, ApyKoBaHa C. 24; ckaH «KypcoBoW NpoekT+», apKyL 13

Benuuunna

Yac peaktiil Bomist

Yac crnpalboByBaHHS IPUBOAA
Yac crnpalboByBaHHS IPUBOAA
Yac HapoCTaHHS MOMEHTY
Koedimient epexTuBHOCTI
Koedimient epexkTuBHOCTI
[ITBUAKiCTE TOYATKY II€PEBipKU

[IBuAKicTh MOYATKy NepeBipKu

YmMmoBa

TIpudHATHYN Y METOOUIT
TigpaBmiyuHui
TTHeBMaTUYHUN
TIpuiHATHN Y MeTOOUII]
JlerkoBuii aBTOMOGib
BaHTaxHU# aBTOMOOiTH
JlerkoBuit aBTOMOGib

BanTaxHuit aBToM06inib a60 aBTOOYC

3HavyeHHs

0,8c

0,2c

0,6 c

0,5c¢

1,2

1,4

22,2 m/c, npubnu3xHo 80 KM/rof

16,7 m/c, mpubnusuo 60 KM/Tox

II71s1 BUCHOBKY IIPO BiIMOBigHICTH MOTPiOHI KOHKPETHI rpaHUYHi 3HAYEHHS CIIOBiIIbHEHHS ¥ 3YMHHKOBOTO LIJISIXy Ta YMOBU
crannmapty. KypcoBa meTtonuka nmocunaetrscsi Ha [OCT 25478-82, ane mepeBipeHa TPaHCKPUIIS He MICTUTH HOTO TabGIHIL
HOpM. ToMmy BimCyTHICTH 3afjlaHOI HOPMHU O3HA4Ya€ «BiAMOBIOHICTH He IepeBipeHOo». HaBemeHi HMPOEKTHI po3paxyHKU He
MiATBEPAXKYIOTH BiATIOBiIHOCTI Cy4YaCHUM BHMOTaM OMOJIOTAIlii.
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Po3pin 7. NanMBHa Ta eHepreTu4iHa €eKOHOMIYHICTb YCTaJIGHOro pyxy
Kpusi BuTpaTH 3a IMIBUOKICTIO Ha TOPU30HTAJIBHIN HOPO3i Ta iXHi KOHTPOJIbHI TOYKH.
I KOKHOI ITBUOKOCTI 3HAXOASTh OIIpP PYXy Ta MOTPiOHY MOTYKHiCTh. [OpU30HTANIPHA OPOTa O3HAYAE HYJIHLOBUN YXUJ, ajle

He CTaJIM{ OIip KOYEHHIO: IIBUAKICHY ITONMPaBKy O0YMCIIIOIOTE Y KOXKHiN Toulli. [TamuBHa XapaKTEePUCTUKA ABUTYHA Ha BUIIIN
rmepenadi Ta eHepreTUYHa XapaKTEePUCTHUKA eJIeKTPOoMOo0iist MaroTh pi3Hi GizuyHi Momerti i pi3Hi omuHUALI.

7.1. OBUryH BHYTPiLLHbOro 3ropsiHHA

ManuBHa XxapaKTepUCTUKa YCTaJIeHOro pyxy

3a 30BHIMIHLOIO XapaKTEPUCTHUKOIO 3HAXOMOSATh AOCTYIIHY MOTYXKHICTH i KoedimieHT ii BUKOpHUCTaHHSA. [TMTOMOIO BUTPATOIO
HOMiHAJTPHOI TOYKY HEe MOJXKHA OIHCATH YaCTKOBE HaBaHTAXKeHHS 6e3 MompaBoK. [0 KpUBOI BKIIIOYAIOTH JIUINIE IIBUAKOCTI, o€
IBUTYH IIpalloe y BifoMoMYy Hiama30Hi Ta MOXKe MiATPUMyBaTU 3afaHUN PyX.

(7.1) Kosim 3aCTOCOBYIOTh: YCTalleHUH PyX NuIe 3a paxyHok aBuryHa; KK TpaHcMicii o64ucieHo.

ITe xapakKTepUCTUKA Ha BUIIiH mepenadi 63 IIMKI0OBUX PO3TOHIB i mepeMuKaHb.

Tabnuua 0.7.1.1 — BuxigHi Benn4nHn go (7.1): NMannBHa xapakTepuUCcTUKa ycTaneHoro pyxy

Mo3Ha4YyeHHa BenumuuHa OopuHMuAa Moxop>keHHA

P (w) 30BHIIIHS XapAaKTePUCTHKA ABUTYHA BHYTPIIIHLOTO 3TOPSTHHS Ge3po3mipHa 004HuCIIeHo paHime (4.7)
BEJIMYUHA

fo KoedillieHT 0IIOpYy KOYEeHHI0 Ha MaJTiil MIBUIKOCTL 6e3po3MipHa BXifiHi faHi
BeNIMYUHA

G, TI0BHA CHJIA TSIXKIiHHS aBTOMOOisS kH obuucieHo pasiue (3.5)

w dakTop onopy nosiTps H-c2/m2 o6uucieHo pasime (4.4)

Ny mexaHiunwmit KKJI TpaHcMmicii 3a KinpKicTio ii e1eMeHTiB 6e3po3mipHa obuncneHo paxime (4.3)
BEJIMYUHA

Uy TpUNHSTE 3arajbHe IepefaToyHe YKCJI0 Ha BUIiM epenayvi 6e3po3mMipHa [IPUAHSTO IPOEKTYBAIIBHUKOM
BeJINYUHA

Ty OUHaMiYHUM pafiyc Koneca M o64ncIeHo paHime

— OCHOBa NIPUMHSATTSA IUTOMOI BUTPATH NaauBa He YHUCII0Ba BXifiHI flaHi
BEJIMYUHA

anN MUTOMAa BUTPATa [TajMBa 3a HOMiHaIbHOI ITOTYKHOCTI r/(kBT'rom) BXinHi naui

Pu TYCTHHA IPUUHSATOTO ManuBa r/cMm3 BXifHi gaHi

Mpuknag — 3BMYaiHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

Q= 9nK,Kg PytPy)

(7.1)
3/6'104nTppn

V=5.000 m/c: Qs= 270.00-1.10275-2.58112 (257.100+10.780)=8.275 1/100 km

3,6:10%-0.92137-0.750

e YucnoBuY MPUKIAL BiAnoBigae nepirii npupaTtHii Toywi npu V = 18.00 km/roa. TToBHY XapaKTepUCTUKY HaBeIeHO Ha PUCYHKY; il
MiHIMyM BU3HAQ4Ya€ETHCS OKPEMO Cepefl YCiX 00YUCIeHUX TOUOK.

o KpuBy no6ymoBaHO Oy TOPH30HTAIbHOL JOPOTH JIMIIIE TaM, e ABUTYH MOXKe MiATPUMYBaTH yCTaleHul pyx; f yTOYHeHO s IMIBUOKOCTI
KO2KHOI TOYKH.

Oxepeno: [6]; [1]

(7.1) Ko 3acTOCOBYIOTH: OIiHIOETHCSI ABUTYHOBUY LIISAX MTapasiefibHOro riopuna 3 npuiaatuM KKII.

KpuBa He € CyMapHOIO BUTPATOl0 Trifpupaa Ipu [OOBUMBHIN y4acTi eJIeKTpOMAIIWHH. [[JI TAaKOTO IMOPIBHSHHS HOTPiOHUN
eHepreTUYHu 6asaHc po3miny 8.
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Tabnuua 0.7.1.2 — BuxigHi Benn4nHn o (7.1): NannBHa xapakTepuUCcTuKa ycTaneHoro pyxy

Mo3Ha4YyeHHA BenunuuHa OpuHMuA Moxop>xeHHA

P (w) 30BHIIIIHA XapaKTepUCTHUKA ABUTYHA BHYTPIIIHBOIO 3TOPSAHHSA 6e3po3mipHa o64ncieHo paime (4.7)
BeNIMYUHA

fo KoedillieHT 0IIOpy KOYeHHI0 Ha MaJlili IIBUIKOCTL 6e3po3mMipHa BXifHi faHi
BeJIM4YUHA

G, IIOBHA CHJIa TAXKIHHS aBTOMOOIIA xkH obuncneno paxime (3.5)

w ¢daxTop omnopy noBiTps H-c2/m? oGuucineno pasime (4.4)

Ny npubinaTuil MmexaHiuaui KK mpuBoma 6e3po3MipHa [IPUUHSTO IPOEKTYBATIBHUKOM
BeNIMYUHA

Uy NpUUHATe 3arajabHe IlepefjaToOYHe YUCJIO Ha BUIIIN Ilepefadi 6e3po3mipHa IPUAHATO MPOEKTYBAIbHUKOM
BeIMYUHA

[ [uHaMiYHUN pafiyc Kojeca M 004KCIIeHO paHilne

— OCHOBA IIPUUHSTTS MUTOMOI BUTPATH IIajKBa He YHUCII0Ba BXifHI faHi
BelIUYUHA

N NHTOMAa BATpATa [TajuBa 3a HOMiHaIbHOI IOTYKHOCTL r/(kBt-rom) BXinHi naui

Pu TYCTUHA IPUAHSTOTO IajuBa r/cm3 BXifiHi faHi

Mpuknag — ribpupa

Q= gNKwQ Ky (PW+PW)

(7.1)
3/6‘104%an

V=7.000 m/c: Q4= (257.100+21.129)=7.666 1/100 xm

270.00-1.09763-2.38462
3,6-10*0.95000-0.750

e YucnoBu¥ NpuUKIan BignoBigae nepiriit npupaTHii Toywi npu V = 25.20 kM/ron. IToBHY XapaKTepHUCTUKY HaBeleHO Ha PUCYHKY; il
MiHIMyM BU3HA4Ya€eTHCSI OKPEMO Cepefl yCiXx 00YNCIeHUX TOUOK.

o KpuBy moGymoBaHO [Jjisi TOPU30HTAIBHOI JOPOTH JIKIIIE TaM, ie ABUTYH MOXKe MiATPUMYBaTH yCTalleHu# pyx; f yTOYHeHOo s IIBUOKOCTI
KOXKHOI TOYKH.

HOxepeno: [6]; [1]

ITo3HauuBMM 2=w/wy i B=N,./N;, BAKOPUCTOBYIOTb IIOIIpaBKH KUIBCbKOI KypCOBOI MeTOOUKH, Hmigpo3xin 2.3.7, opyKoBaHi c.
50-53, piBusHHS (2.81)-(2.83):

K,=1,25-0,99z+0,982%-0,242°,

Ilnist 6eHsuHOBOrO fBUrYHA: K=3,27-8,22B+9,13B%-3,18B5.

IOns pusens: Kz=1,20+0,14B-1,80B%+1,46B°.

LIi eMIipUYHi IOIPABKH € OKPEeMUM MeTOJOM Bif KapTH BTPAT po3finy 4. IxHio icTopuuny o6macTs 3acTocyBaHHs 36epiraoTs
IIpU IlepeHeCeHH] Ha iHIuY ABUTYH; NOBiIbHA €KCTPaNoAlisa no3a pobodye HaBaHTaXKeHHs He JO3BOJIeHA.

Tabnvusa M.7.1 — HomiHanbHa NMTOMa BUTpaTa 3a KUiBCbKOK KYpPCOBOIO MeToAuKoto, c. 50

Twvn aBuryHa Mutoma BuTpaTa, r/(kBTt'ron) OcHoBa

Kap6ropaTopHuit 330-360 [ianma3oH Axepena

IOu3ens 220-240 Iiama3oH mxepena

CyyacHu#i 6eH3UHOBUM i3 BIOpCcKyBaHHsAM @ IloTpi6Hi maHi gBUTYHA VuiBepcanbHOTO fianma3oHy B IepeBipeHOMY AXKepeil HeMae

Tabnvusa M.7.2 — BnacTvBOCTI NanvBa, NPUNHATI B PO3paxyHKOBIA Mmoaeni

Manuso FycTtuHa, r/cm3 Hu>xya Tennota 3ropsHHa, MIOX/Kr
Bensun 0,75 44,0
Iu3enbHe ajauBoO 0,83 42,5

T'ycTuHU TOJaHO B KUIBCHKiMl KypcoBiii Meromuili, c. 51. TemsoTu 3ropsHHS € OKPEMUMHU TAOIUYHUMM BXOOAMM IPOEKTHOI
MOJIeJli Ta He IPUIUCYIOTHCS IiXt MeToguyIli. [Jis1 iHImoro ckiamy nanauBa MoTPiOHi BiAmoOBiAHI B1acTUBOCTI. YV OesIKUX ra30BUX
peXuMax 3aCTOCYHOK BUKOPHUCTOBYE OEH3WHOBI BJIACTUBOCTI SIK SIBHO Ha3BaHe HAOIWKEHHS; JITPOBUH Pe3ybTaT TOHI HE €
[IaCIIOPTHOIO BUTPATOIO Tasy.
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KoHTpoJibHa BUTpaTa nasimea

KoHTpOJIPHOIO € HaWMeHIIa BUTpaTa cepen Gi3smyHO OOMYCTUMHUX TOYOK MMOOYHOBaHOI KpuUBOi. Pa3oM i3 HEIO MOBimOMIISIOTH
IIBUAKICTh i BUKOPUCTAHUY fAiana30H. MiHIMyM 3a UCKPETHOIO CITKOIO € OIliHKOIO B MeXaX IPUMWHSATOr0 KPOKYy, a He OKa30M
r7100aIbHOTO OITUMYMY OyIb-SIKOTO PEXKUMY 131TH.

Tabnvusa M.7.2 — BuxiaHi BEANYNHU NMPUAHATOrO pilleHH:A: KoHTposibHa BUTpaTa naansa

Mo3Ha4YyeHHa BenunuuHa OauHuunA Moxop>xeHHA
Qy(V) BUTpATa IaJuBa 3a IMIBUIKICTIO YCTAJIEHOI'O PYXY 6e3po3MipHa oG4ucrneno paxime (7.1)
BeJIM4YHWHa

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA
Qgmin =MminyQy(V)
Qgmin=Mmin {8.275, 8.365, ..., 15.918, 16.034}=8.275 n1/100 kM, V=18.0 xm/rog,
e MinimMmym o6paHoO 3 ycix 15 mpuoaTHUX TOYOK XapaKTEePUCTHUKHU. Y IifACTAHOBII HaBeeHO KpalHi 3HaYeHHS ¥ TOYKY MiHIMyMy;
IPONyIIeHi Mi2k HUMU 4HCJla II03HaYeHO TPUKPAIKOIO.

o HalimeHIa BUTpaTa NpuUIafac Ha HAMHUIKYY ITOPaxXOBaHy MBUAKICTh. ['paHMYHA TOYKa BUOIPDKY HE BU3HAYAE MTOJI0KEHHS CIPABXKHbOT'0
MiHIMyMy; HM2K4i IIBUAKOCTI Ha IIiil Tepefadi He epeBipeHo.

Oxepeno: [15]
7.2. EneKkTpomobinb

EHepreTMyHa xapakTepucTUKa YyCTaJIEHOro pyxy

Ha ropu3oHTaNbHI# [0pPO3i €JIeKTPUYHY MOTYKHICTh BM3HAYAIOTh i3 MOTPiIOHOI MOTYKHOCTI Kojic i mpuitHsToro KKII,
OOHAloYM [HOIMOMIXKHI crmoxwuBaui. [liTeHHS Ha IIBUOKICTH MEPEBOAUTH IOTYXKHICTH y BHUTpATy Ha UIIAX. 3a HYJIHOBOI
mIBUOKOCTI BenuunHa Ha 100 KM He BM3HAuYeHa, XO4a [OMOMIXKHI CIOXKUBaydi MOXKYTh IIpalffoBaTH. Y LiM ycTaneHit momeri
KK]I cranuii; KapTy e1eKTPOMAallIuHU B iHTerpyBaHHI IUKITY PO3TIANal0Th OKPEMO.

Tabnuusa MN.7.3 — BuxiaHi BEANYMHN NPUAHATOrO pilleHHA: EHepreTnu4yHa XxapakTepucTuka ycTaneHoro pyxy

Mo3Ha4YyeHHa BenunuuHa OpauHuuA Moxop>xkeHHa

fo Koe(il[ieHT OMopy KOYEHHIO Ha MaJliii MIBUAKOCTI 6e3po3mipHa BXifHi HaHi
BeJIMYHHA

G, IIOBHA CHJIa TSXKIHHS aBTOMOOisa kH o64rcIeHo pasime (3.5)

w dakTop omopy noBiTps H-c?/m2 o6uuncreHo pasime (4.4)

N nputiaaTuil MexaHiuaui KK]I npuBoma 6e3po3mipHa TPUAHSATO MPOEKTYBAIbHUKOM
BeIMYHHA

Pron TIOTYXKHICTh €JIEKTPUYHUX [ONOMIKHUX CIOXKUBa4yiB kBT BXifHI faHi

Mpuknag — enekTpomMobinb

&= 100 ( p_ *Pron)
36V o

V=3.000 m/c: e;= +0.000)=7.631 kBt'Tom/100 kM

100 0.78294
3.63.000 0.95000

» YncnoBuH IpUKIIAA Bifmosigae nepmii npupaTHii Touni npu V = 10.80 km/ron. [ToBHY XapaKTepPHUCTUKY HaBeIeHO Ha PUCYHKY; Il
MiHIMyM BU3HAQ4Ya€ETHCS OKPEMO Cepefl YCiXx 00YUCIEHUX TOUOK.

o Ile eHepris Ha BXO[i MPUBOAY Ha TOPU30HTANbHIN nopo3si 3a cranoro KKII; f yrouHeHO Oy MIBUAKOCTI KOKHOI TOYKHM, KapTy BTpPaT
eJIeKTPOMalIVHU He 3aCTOCOBaHO.

Oxepeno: [1]; [2]

HawmeHwia BuTpaTa eHeprii

MiHiMyM eIeKTPHUYHOI XapaKTEePHUCTUKU 3aJIE2KUTh i Biff MOIOMIXKHOI IMOTY?KHOCTI: IOBiITbHUM PyX PO3MOAiNsi€e ii Ha MEHIIUN
uiax. Pa3om i3 yumciom BKalywooTh mBuAKiCTh, KK]II Ta BKIodeHi croxkuBadi. EHepris Ha BXOAl ImpuBoAa He MOOPIBHIOE
aBTOMATHUYHO €HePrii 3 pO3eTKHU, OCKIIbKY 3apsaHi BTpaTU TyT He 3aJaHi.

Tabnavusa M.7.1 — BuxiaHi BEANYNHU NMPUAHATOrO pilleHHA: HanMeHwa BuTpaTa eHepril

Mo3Ha4yeHHa BenunuuHa OpuHuusA Moxop>xeHHA
ey (V) BUTpATa €Heprii 3a MIBUAKICTIO yCTaIeHOTO PyXy 6e3po3MipHa 0G4KCIIEHO paHilre
BeJIMYUHA
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Mpuknap — enekTpoMobine

€smin =Minyey(V)

e =min {7.631, 7.833, ..., 44.330, 47.292}=7.631 kBt-Tom/100 kM, V=10.8 Km/TOQ

smin

e MinimyMm o6paHO 3 ycix 24 IpUOATHUX TOYOK XapaKTEPUCTUKU. Y MiICTAHOBIi HaBeLeHO KpaliHi 3HaYeHHS ¥ TOYKY MiHiMyMy;
TIIPOIYyIIeHi MiXK HUMU 4HCJla I03Ha4YeHO TPUKPAIKOIO.

* HalimeHIa BUTpaTa NpUIafiac Ha HAMHUIKYY ITOpaxoBaHy MBUAKICTh. ['paHWYHA TOYKa BUOIPKY He BU3HAYa€ MIOJI0KEHHS CIPaBXKHbOI'0
MiHIMyMy; HU2K4i IIBUAKOCTI Ha Ll Tepefadi He IlepeBipeHo.

Oxepeno: [15]
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Po3nin 8. EHepria Ta BUTpaTa 3a i34,0BUM LUKJIOM

IMmiopT TpaekTopii, iHTerpyBanHs pob6oTH, MeXKi IIOKPUTTS ITaauBoM i 6anmaHc ribpumaa.

Iukn 3amae mOTPiOHY IIBHUOKICTH y 4aci. PO3paxyHOK 3HAXOOWUTH MOTPiIOHY MOTYKHICTh, IMEPEeBips€ OOCTYIHICTL pPo6OYUX
TOYOK i IificymMOBy€ eHepriio. TpaekTopid Ha PUCYHKY € 3aBOAHHSAM, a He BUMIPAHOI ab0 aBTOMATUYHO HOCSTHYTOIO
IIBUMKICTIO aBTOMOOins.

8.1. BuxinHun cbann ta onip pyxy

®aii MICTUTh Yac y CEeKyHAax i IIBUAKICTH i3 3a3HaueHHAM KM/ron abo m/c. Heo0oB’sI3KOBUM TPETiil CTOBIENHL YXUIIy Mae
npsMO Ha3WBAaTU OOWHUIN: BiCOTKH, BimHOINIEHHS, Trpamycu abo papgianu. Yac CyBOpo 3pOCTa€, IIBUAKICTH HEBid €éMHa.
QaKTUYHUN KPOK MoxkKe OyTH HepiBHOMipHUM. HeHa3BaHUI CTOBIEIb YXUJTy HE MOXKHA TPAKTyBaTH HaBMaHHS.

IJIsT TPOEKTHOTO OIIOPY BUKOPUCTOBYIOTH NPUUHATI Macy, KoedillieHT KoueHHs Ta (aKTOp HOBITPA 3 IONEepenHiX po3mismis.
Iyt BUGITY 3amaioTh He3amexkHO F(v)=F,+F,v+F,v?, ne F, Mae ogunumio H, F; — H-c/m, F, — H-c?/M?, a IIBUAKICTH — MJ/C.
KoedinienTn MaroTh BiinoBimaTH KOHKPETHOMY BUIIDOOYBaHHIO Ta MOTO Maci; HYJIbOBe 3HAUEHHS TAKOX € OrOJIOIIeHUM
pe3ynbTaToM ab0 IPUUHATTIM.

CkragoBi IOTyxKHOCTI Ha Kojecax: P, =[F(v)+6ma+mgsinajv. [IpUCKOpPeHHsI OTPUMYIOTh i3 CyCifgHIX TOYOK MIBUAKOCTI i

akTryHOI pi3HuIi yacy. [JogaTHA IOTYXKHICTh O3HAYa€ TATY, Bil'€MHa — raJbMyBaHHS.

Tabnvus M.8.1 — Lnknu, wo 36epiratoTbCs B NMPOEKTI; Lie XapakTepucTmnka ainis, a He NOBHa nNpoueaypa BUNPoOyBaHHS

daun TpuBanicTb 3acTocyBaHHSA
NEDC.csv 1163 ¢ 3agmaHa TPAEKTOPIis cTaporo i3goBOro IUKITY
WLTC Class 3 v53.csv 1800 c TpaexkTopist Kinacy 3; usx 6;1u3bKo 23,26 KM, Ha#binbina mBuakicts 131,3 km/rog

TpuBanocTi Ta KOHTPOJIBHI umucia nepeBipsioTh 3a ¢aimamu Data/Vehicle/cycles. Bubip TpaekTopii WLTC cam mo cobi He
BinTBOpIOE mpouenmypu WLTP: motpi6ui BumpoOGyBambpHa Maca, omip Bubiry, IOYaTKOBHEM CTaH, KOHIWIIIOHYBaHHS Ta
BigmoBimHUM npunuc nepenad. [IopiBHAHHSA 3 IaCIIOPTOM Ma€ CIIOYaTKy Y3TOOUTH 1i YMOBH.

EHeprifa 3a i34,0BMM LUKIJIOM

Ha rtsarosux Bifgpi3kax BpPaxOBYIOTh BTpPaTH IIPSAMOTO IIOTOKY; Ha TrajlbMyBaHHI IIOBEPDHEHY €HEprilo BigHIMalOTh BifA
BUTpPa4YeHOi; MNONOMiKHe HaBaHTaXKeHHS IOMAal0Th 3a Bech 4dac ¥oro poboru. Komm rampMoBa IOTYXKHICTh 306epiraerhes 3i
3HAKOM MiHYyC, 1l iHTerpasn qomaioTh sIK Bim'eMHUM BHeCOK. Hari OingaTs eHepriio Ha GaKTUYHO MPONUOEHUH IIISIX i IPUBOASATE
mo 100 xm.

(8.3) Koyt 3aCTOCOBYIOTh: 3BUYaWHUM aBTOMOOiNL 6€3 TATOBOI €IeKTPOMAIIWHU; ITIPOEKTHUH OIIip PyXYy.

V ¢isuynomy nanuBHOMY OajaHCi TAakoro aBTOMOOiINsS pekymepallisi TATOBOI eHeprii BimcyTHs. ENeKTpUYHiI OOMOMIiXKHI
cnoxuBadi moTpeOylOTh OKpeMOi Mofesli reHepaTopa; HYJIb OOIOMIXKHOI IOTYXKHOCTI O3Haya€ siBHe HeBpPaxXyBaHHS IIbOTO
HaBaHTAXEHHS.

Tabnuua [0.8.3.1 — BuxigHi Benn4nHm go (8.3): EHepris 3a i300BUM LUKIJIOM

Mo3Ha4yeHHa BenunuuHa OpuHuusA Moxop>xeHHA
— TOYKH ITUKITy: 9ac, IIBUOKICTE Ta yXUN i3 3a3HaYeHUMH OJUHUIISIMU He 4YHCII0Ba BXifHi HaHi
BeIUYKHA
— OCHOBA OIIOPY PYXy B IIMKJIi: IPOEKTHI faHi ab6o BUOIr He 4YHCJIoBa BXinHi maHi
BeJIUYKHA
M, TIOBHA Maca aBTOMOOiIst KT obuncieno paxime (3.4)
Ny mexaHivau# KKJI TparcMmicii 3a kinekicTio ii emeMeHTiB 6e3posmipHa obuncieHo pawime (4.3)
BeJIMYKHA
6 Koe(ilieHT ypaxyBaHHS 00€PTOBUX Mac 6e3po3mipHa BXifHI naHi
BeJIMYKHA
Pron TOTYXKHICTb €JIEKTPUYHUX [ONOMIKHHUX CIIOKUBa4iB kBT BXifHi naHi
fo KoedillieHT OIIOPYy KOYEeHHI0 Ha MaJTill IIBUOKOCTL 6e3po3MipHa BXifHI faHi
BeJIMYKHA
G, TIOBHA CHUJIa TAXKIHHS aBTOMOO1ISA kH o0uucieHo pasimre (3.5)
w dakTop onopy nosiTps H-c2/m2 obyucneHo paxime (4.4)
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

Ee=" g Ursop  dt4/Pron dtl ex= 4005

3,6-106 n

AEp=" 9.946-1.0000

0.921373-3,6-108

S

I

=0.000003 kBt'Toq

E,=4.891864-0.000000+0.000000=4.891864 kBt'TOn

®n= 100-4.891864
23.262389

=21.029 kBTt'Tom/100 kM

(8.3)

e YV dopmyni noTyxKHicTh 3amano y BT, wac — y c; minenHs Ha 3,6-10° nepeBonuth K y KBT'roA. S1j — mOBXKWHA IIUKIIY B KM. Y YHUCJIOBi

CyMi IIOC/IiIOBHO HaBeJeHO TATOBY €HEPrilo, IOBEPHEHY eHepriio Ta eHeprilo JOIMOMIXKHUX CIIOXKHUBaYiB 3a BECh IIUKIL.
e [Ipukinap iHTerpyBaHHs IIOKa3ye AogaTHy TATY Ha iHTepsaii 11.00...12.00 ¢ npu cepepHii mBugkocti 0.028 M/c; mifCcyMoK 0XOIIIIOE BCi
1800 inTepBanu.

e IMukn «WLTC class 3» iHTerpoBaso 3 #0T0 pakKTHYHUM KPOKOM Hacy.

e [ns OB3 11e MexaHiYHa eHepris Ha BXO[i TpaHCcMicil, a He BUTpaTa IajiuBa: KapTa IXTOMOI BUTPATH ¥ aJITOPUTM IIepPeMHUKAHHS Iepenayd

He 3aCTOCOBaHi.

e PesynbTat He € ceprudikanirinum WLTP: He BinTBOpeHO BUIIPOOYBaibHy Macy, KOHOUIIIOHYBaHHS, 6ajaHC 3apsny Ta MPUINC

IIepeMUuKaHHdA r1epenad.

Oxepemno: [20]; [1]; [2]

(8.3) Kom 3acTocoByI0Th: EnekTpomMo6ins i3 kapToo KK MammmHuy Ta MPOEKTHUM OIIOPOM.

Mexaniuyauii KK]I nepeMHoxyioTh i3 KK]I MamuHu y BigmoBimHi#i po6ouiii Toumi. KK]I pekymepailiii B:ke ONHCYE BeCh
3BOPOTHUM TPAKT i HE MHOXKUTHCS BOPYTe Ha Ty camMy KapTy.

Tabnuusa [.8.3.2 — BuxigHi Benn4nHn o (8.3): EHepris 3a i340BUM LUKIJIOM

Mo3Ha4vyeHHa BenunuuHa OpuHuuSA
TOYKM IIUKIIy: 4YacC, IIBUOKICTh Ta YXUII i3 3a3HaYeHUMYU OOUHUIIIMU He 4UCJIoBa
BeJIMYMHA

v

pom

Tpex

fo

OCHOBa OIIOPY PYXY B LIMKJIi: IPOEKTHI maHi a6o BuOIr

He YHUCJIOBa

BeNIUYUHA

TIOBHA Maca aBTOMOOiIs KT

npuitHaTui MexaHiuaui KK npusoga 6e3po3MipHa
BeNUYMHA

KoedillieHT ypaxyBaHHS 00€PTOBUX Mac 6e3po3MipHa
BeJIMYMHA

TIOTY2KHICTh €JIeKTPUYHUX JONOMIXKHUX CIIOKHUBa4iB kBT

KK]I 3BOPOTHOTO TPaKTy peKylepariii 6e3po3mipHa
BeJIMYMHA

KoebillieHT 0IIOpy KOYEeHHI0 Ha MaJTill IIBUOKOCTL 6e3po3mipHa
BeJIMYUHA

TIOBHA CHJIA TSXKiHHS aBTOMOOis xkH

dakTop onmopy nosiTps H-c?/m?

KK]I emeKTpoMalInHY 32 MOMEHTOM Ta YaCTOTOI0 00epPTaHHS 6e3po3mipHa
BeJIN4YMHA

Mpuknag — enekTpoMobinb

E= ;| Upso p 6y <oPullpex dt4/Pon d

3,6-10° n(M,w)

AEw= " 9.946-1.0000

&= 1008, - N7

0.435537-3,6-10°

Moxop>xeHHAa

BXiOHI maHi
BXigHi maHi

obuucneno paximre (3.4)

MPUUHSATO IPOEKTYBATIBHUKOM
BXiOHI maHi

BXigHI maHi

BXigHi maHi
BXigHi maHi

obuucneHo paxinre (3.5)

o64ucieHo paxiue (4.4)

obuucieHo paximre (4.21)

LY (8.3)

S

jig

=0.000006 xkBt'TO[

E=5.476888-0.563061+0.000000=4.913827 xB1ron

éx= 100-4.913827
23.262389

=21.123 kBT'Tom/100 kM

/Meu(M,w)+(1-5)

e ¥V dopmyni noTyxkHicTh 3agano y BT, yac — y c¢; ginenHs Ha 3,6-10° nepeBoguth 1K y KBT-TO. SIT — MOBXKHUHA I[UKITy B KM. Y YUCIIOBiN

CyMi IIOCJIiIOBHO HaBEeIEHO TATOBY €HEPrilo, IOBEPHEHY €HePrilo Ta eHeprilo AONOMIKHUX CII0KUBaviB 3a BECh LIUKII.
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o TIpukiapn iHTerpyBaHHS IOKa3ye OOOaTHY TATY Ha inTepsasi 11.00...12.00 ¢ npu cepepniit mBuakocti 0.028 M/c; migcyMoOK OXOIJIIOE BCi
1800 inTepBanu.

e ITuxn «WLTC class 3» iHTerposaso 3 #0ro pakTUYHUM KPOKOM Hacy.

e KK tsaru Tyt HE cTanuii: MexaHidyHa YaCTHHA JIUIIAETHCS CTAJION, @ MAlllMHHA 0ePeThCs 3 KapTu PO3Oiny 4 y KOXKHilM To4li 3a
MoMeHTOM i o6epramu Mamuau. KK]I TpaHCMIcii B IbOMy OKYMEHTI CyTO MeXaHiuYHMH — 3y09acTi mapy, IMapHipy, MUTiu, — TOMY
MHOXKEHHS Ha KapTy He paxye Ti caMi BTpaT# ABidi.

o Cepepnniit KK]I MaluHy 3a IIUKJ, 3BaKEHUHN 3a KOPUCHOI po60oTo0: 87.3 %. Lle ¥ € LiHa 3aMiHM KapTH OAHI€I0 CTaJIO: Ha IUKII
MallrHa GinbIIicTh Yacy nmpauioe Ha MaJloMy MOMEHTI, e BOHa HaWripmia.

 Pekyneparist Kpi3b KapTy MauHy HE IPOXOAUTE: IOBEPHEHY EHEPIii0 PaxylOTh CTANIUM I)pqy, 60 B mokyMmeHnTi e KK]I ycboro
3BOPOTHOTO TPAKTY, i MHOXKHUTH HOT0 Ha 1), 03Ha4aso 0 mopaxyBaTd MaIlXHy OBidi.

e Pesynbrar He € cepTudikauirinzum WLTP: He BigTBOpeHO BUIIPOOyBalIbHY Macy, KOHOUITIOHYBaHHs, 6ajlaHC 3apsay Ta IPUIINUC
IepeMUKaHHS IIepenay.

Oxepeno: [20]; [1]; [2]

(8.3) Ko 3aCTOCOBYIOTH: YacTKy TSITOBOI €Heprii mepemae eleKTpoMallliHa ITapaaeabHoTo ribpumga.

[IpuiiHsiTa YacTKa eJIeKTPUYHOI TATW BU3HAYAE, sSIKA YaCTHHA IPSIMOTO MOTOKY IPOXOOUTH Yepe3 KapTy eIeKTPOMAIIUHU.
[IBUTYHOBUI NOTIK He IIOBUHEH OTPUMYBATH BTPATU MAIIUHU, YePe3 Ky BiH He IIPOXOOUTD.

Tabnvusa 0.8.3.5 — BuxigHi BennyinHm po (8.3): EHepris 3a i340BUM LNKIIOM

Mo3Ha4vyeHHa BenunuuHa OpuHULSA Moxop>xeHHA
— TOYKH ITUKJIIY: Yac, IBUIOKICTh Ta YXUJI i3 3a3HAaYEHUMU OOUHULISIMU HE YHCJI0Ba BXifHi faHi
BEJINYMHA
— OCHOBa OIIOPY PYXY B LIMKJIi: IPOEKTHI maHi abo BUOIT He YHCJIOBa BXifHi gaHi
BeJIMYMHA
M, TI0BHA Maca aBTOMOOims KT o6uucneno paxime (3.4)
Ny npubiaaTuil MexaHivaui KK]I npuBoma 6e3po3mMipHa [IPUUHSITO IPOEKTYBAIbHUKOM
BeJIMYMHA
6 KoedillieHT ypaXyBaHHS 00€PTOBUX Mac Ge3po3mMipHa BXifHi faHi
BeJIMYMHA
Pron TIOTYZXKHICTb €JIEKTPUYHUX [OMOMIKHUX CIIOKHUBa4iB KBT BXifHi fnaHi
Mpex KK]I 3BOPOTHOTO TPaKTy peKyleparrii 6Ge3po3MipHa BXifHI faHi
BeJIMYMHA
fo KoedillieHT 0IIOPYy KOYEeHHI0 Ha MaJlili MIBUIKOCTL 6e3po3MipHa BXifHi fnaHi
BEJIUYUHA
G, IIOBHA CHJIa TSXKIHHS aBTOMOOIIA kH obyncneHo paxime (3.5)
w dakTop omopy nosiTps H-c2/m2 o6uucieHo paxirme (4.4)
Nem KK]I e/leKTpOMAIINHYU 32 MOMEHTOM Ta YaCTOTOK 00epTaHHs 6e3po3MmipHa obunciexo panime (4.21)
BeJINYMHA
X YacTKa TATOBOI eHepril UKy, IepefaHa eleKTPOMAaIINHOI0 Ge3po3MipHa BXifHi faHi
BeJIUYUHA

Mpuknag — ribpua
E= 1 Ueso p 0t pcoPillpex At/ Pron L ew= 19pp 1= My 8.3)
- S/Mem(M,w)+(1-s)

=0.000004 xBtTon

3,6-10° n(M,w) S

AE=" 9.946-1.0000

0.662770-3,6-108
E;=5.451979-0.563061+0.000000=4.888919 xBt-Tog
=21.016 kBT'Tom/100 kM

e~ 100-4.888919
23.262389

e YV dbopmyni noTyxKHicTb 3agano y BT, yac — y c¢; minenHs Ha 3,6-10° nepeBoguth 1K y KBT'TOH. SII — OOBXKHUHA IUKITy B KM. Y YHCJIOBIiH
CyMi IIOCJIiIOBHO HaBeJeHO TATOBY €HEPrilo, IOBEPHEHY eHepriio Ta eHeprilo JOIMOMIXKHUX CIIOXKHKBaYiB 3a BECh I[UKIL.

e [Ipukinap iHTerpyBaHHs IIOKa3ye JogaTHy TATy Ha iHTepBaii 11.00...12.00 ¢ npu cepepHii mBugkocTi 0.028 M/c; mifCcyMoK OXOIITIOE BCi
1800 inTepBanu.

e I[Muxn «WLTC class 3» inTerpoBaso 3 #0oro pakKTHYHUM KPOKOM Hacy.

o KKI tsaru TyT HE cranuii: MexaHidyHa YaCTHHA JIUIIAETHCS CTAJION, @ MalllMHHA OepeThCs 3 KapTu po3fdiny 4 y KOXHil Touli 3a
MoMeHTOM i o6epramu MawmnHu. KK TpaHCMicii B IbOMY IOKYMEHTI CyTO MeXaHi4HUM — 3y64YacTi mapH, IapHipy, MUTiu, — TOMY
MHOZKEHHS Ha KapTy He paxye Ti caMi BTpaTu OBidi.
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e Cepeqnniit KK]I MallliHY 3a UK, 3BaXKEHUH 3a KOPHUCHOI po00To0: 81.5 %. Lle # € miHa 3aMiHM KapTH OAHIE€I0 CTaJIO: Ha IUKIT
MallrHa OiNbIIiCTh Yacy Mpaloe Ha MaJloMy MOMEHTI, e BOHa HaWripia.

e MarmuHa Befe 60 % TAry; pemTy Befe OBUTYH, i Ha Hel BTpaTu MalllMHU He HaKUOaloTh. ToMy TSroBa eHepria posminena: 3.55 kBrroxn
yepe3d mamuHy i 1.90 kBT'ronm yepe3 Baj ABUTYHA.

» Pekyneparis Kpi3b KapTy MamuHu HE IPOXOAUTE: IOBEPHEHY EHEPIiio PaxXyloTh CTANIUM I, 00 B mokymeHTi e KK]I ycboro
3BOPOTHOT'O TPakKTy, i MHOXKHUTH HOro Ha 1, 03Ha4aso 0 mopaxyBaTd MallXHy ABidi.

e PesynbTaT He € ceprudikanirinum WLTP: He BinTBOpeHO BUIIPOOYyBaibHy Macy, KOHOUIIIOHYBaHHS, 6ajaHC 3apsAny Ta MPUINC
epeMUKaHHs epemad.

Oxepeno: [20]; [1]; [2]
(8.3) Kosim 3acTOoCOBYIOTHh: EneKTpoMo06ine; omip pyxy 3amaHo KoedirieHTamMmu BuOiry.

st memoHcTpaluii Metony aBTop npuiHsaB Fo = 160 H, F1 = 0,6 H-c/m, F2 = 0,38 H-c?>/m2. lle HaB4anbHi BXxOOoW, a He
MIPOTOKOJI BUOITY peasbHOr0 aBTOMOOIIsI; ¥ BJACHOMY IIPOEKTI iX 3aMiHIOIOTh JaHUMU BUMIPOOYBAHHS 3a OTOJIOIIEHUX YMOB.

Tabnvus 0.8.3.3 — BuxigHi BennyinHm po (8.3): EHepris 3a i340BUM LUKIIOM

Mo3Ha4YeHHa BenunuuHa OpuHuusA Moxop>xeHHA
— TOYKHU ITUKIIY: Yac, IIBUIKICTh Ta YXUII i3 3a3HaYeHUMU OJUHULISIMU He 4HCII0Ba BXifiHi AaHi
BeNIMYUHA
— OCHOBa OIIOPY PYXY B LIMKJIi: IPOEKTHI maHi abo BUOIr He 4uCJIoBa BXifHI KaHi
BeNIUYMHA
M, IIOBHA Maca aBTOMOO0iIs KT oGuncneHo paxime (3.4)
N npuitHaTui Mexarniuaui KKJII npusona 6e3po3MipHa [IPUUHSTO IPOEKTYBAIbHUKOM
BeNIUYMHA
6 KoedimieHT ypaxyBaHHs 00€PTOBUX Mac 6e3po3mipHa BXifHI fnaHi
BeJIMYMHA
Pnon TIOTY2KHICTh €JIeKTPUYHUX JONOMIXKHUX CIIOXKHUBa4iB KBT BXimHi maHi
Mpex KK]I 3BOPOTHOTO TPAKTy peKylepariii 6e3po3mipHa BXifHi faHi
BeJIMYMHA
F, cTasna CKJIajmoBa OIOpy PyXy 3a BUNIPOOyBaHHSIM BUOIroM H BXinHI naHi
Fy NiHIMHEEN KoedillieHT onopy pyxy 3a BUIIPOOyBaHHSM BHOIroM H-c/m BXinHi fnaHi
F, KBafIpaTUYHUH KoedillieHT omopy pyxy 3a BUIPOOYBaHHSIM BUOIroM H-c?/m? BXifHi naHi
Nem KK]I eTeKTpoOMallIMHN 32 MOMEHTOM Ta YaCTOTOI0 0GepTaHHS 6e3po3MipHa oGuucineHo paxime (4.21)
BeNIMYUHA

Mpuknan — i300BUA LMKN 3a KoedilieHTamun Bubiry

Eu= 1 [pr>0 PK dt+fPK<0PKnpeK dt+fP110n dt], ey~ 100Eu ’ n= N (8.3)
3,6:10° n(M,w) Sy /MM, w)+(1-5)
AETp= 7.249-1.0000 =0.000004 xBTTOQ

0.508262-3,6-10°
E,=4.369414-0.669542+0.000000=3.699872 kBt-rop

€= 100-3.699872 =15.905 kBt'ron/100 KM

23.262389

e YV dbopmyni noTyxHicTh 3agano y BT, yac — y c¢; ginenHs Ha 3,6-10° nepeBoguth K y KBT'TOH. SII — OOBXKUHA I[UKITy B KM. Y YHCJIOBIiN
CcyMi IIOCIifOBHO HaBe[leHO TSATOBY €Hepriio, IOBepPHEHY eHepriio Ta eHeprilo JONOMIXKHUX CIIOXKHWBaviB 3a BECh LIUKII.

e TIpuknap iHTerpyBaHHs IIOKa3ye OogaTHY TATy Ha iHTepBani 11.00...12.00 ¢ npu cepepHiii mBuakocti 0.028 Mm/c; migcyMOK OXOIJIIOE BCi
1800 inTepBanu.

e IMukn «WLTC class 3» iHTerpoBaHo 3 #0oro pakKTUYHUM KPOKOM Hacy.

e KK tsaru Tyt HE cTanuii: MexaHiYHa YaCTHHA JIUIIAETHCS CTAJION, @ MAaIllMHHA 6epeThCs 3 KapTH PO3Hiny 4 y KOXKHilM To4li 3a
MoMeHTOM i o6epramu MawmnHu. KK TpaHCMIicii B I[bOMY JOKYMEHTI CyTO MeXaHi4HUN — 3y64YacTi mapy, IapHipH, HUTiU, — TOMY
MHOZKEHHS Ha KapTy He paxye Ti cami BTpaTu ABidi.

e Cepepnnitt KK]I MaluHY 3a IIUKJ, 3BaKEHUH 3a KOPUCHOI po00To0: 85.6 %. Lle ¥ € miHa 3aMiHM KapTH OAHI€I0 CTAJIO: Ha IUKII
MammwuHa OibLUIiCTh Yacy Impalfoe Ha MajJoMy MOMEHTI, e BOHa HaWripIa.

* Pexyneparis Kpi3b KapTy MamuHy HE NpoXoauTh: IOBEPHEHY €HEPriio PaxyloTh CTATIUM I]ex, 60 B moxymeHTi ne KK]I ycroro
3BOPOTHOTO TPAKTY, i MHOXKHUTH HOT0 Ha ), 03Ha4aso 0 mopaxyBaTH MallXHy IOBidi.

e Pesynbrar He € cepTudikauirinzum WLTP: He BigTBOpeHO BUIIPOOyBalibHY Macy, KOHOUIIIOHYBaHHs, 6ajlaHC 3apsiy Ta IPUIIKUC
repeMUKaHHS Iepenay.

Oxkepeno: [20]; [2]
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(8.3) Koy 3aCTOCOBYIOTH: KpUBY ITOTYKHOCTi €J1IeKTPOMAaIlIMHU BBefeHo Toukamu, a KapTy KK]I He 3agaHo.

OpHa 30BHIMHSA XapakTepucTuka He BudHadae KKIJI. Iy 1poro mpukiany aBTop okpemo mpuiHaB ctanuy KK mamunau
0,85; yepe3 HBOTO IIPOXOOUTH yCS AOOATHA TATroBa pobora. lle HaB4YanbHe mpunymeHHs, a He KK, oTpuMaHui 3i 3HATUX
TOYOK. 3a BiICYTHOCTi KapTu oOMesKeHHs ii po6ouoi 061acTi TakKOXK He € MOKA30M BimllpallfoBaHHS IIUKITy: IOTPiOHA OKpeMa
rnepesipKa OOCTYIIHOI'O MOMEHTY ¥ 4aCTOTH 3a IPUNHSTOIO XapaKTePUCTUKOIO.

Tabnvus 0.8.3.4 — BuxigHi BennyinHm po (8.3): EHepris 3a i340BUM LUKIIOM

Mo3Ha4YeHHa BenunuuHa OpuHUuSA Moxop>xeHHAa
— TOYKHU IIUKIIY: Yac, IIBUIKICTh Ta YXUII i3 3a3HaY€HUMU OOUHULIIMU He YHCII0Ba BXifiHi AaHi
BeNIMYUHA
— OCHOBa OIIOPY PYXY B LIMKIIi: IPOEKTHI maHi a6o BuOIr He 4uCJIoBa BXifHi nani
BeNIMYUHA
M, IIOBHA Maca aBTOMOOiIsS KT oGuwucneHo panime (3.4)
N npuitHaTui MexaHiuaui KK npusoga 6e3po3MipHa [IPUUHSITO IPOEKTYBAIbHUKOM
BeNUYMHA
6 Koe(illieHT ypaxyBaHHs 00EPTOBUX Mac 6e3po3MipHa BXinHi nasi
BeJIMYMHA
PHOH TIOTY2KHICTh eJIEKTPUYHUX OOIIOMIZKHUX CIIOXKUBadiB KBT BXimHi maHi
Mpex KK]I 3BOPOTHOTO TPaKTy peKyIeparrii 6e3po3MipHa BXifHi faHi
BeJIMYMHA
fo KOedillieHT OMOPy KOYEHHIO Ha MaJiiil IBUAKOCTL 6e3po3mipHa BXiHI maHi
BEJINYMHA
G, TIOBHA CHJIa TAXKIHHS aBTOMOOLIsS KH obuucieHo paximre (3.5)
w ¢dakTop omopy nosiTps H-c?/m2 o6uucieHo pasime (4.4)
Nen o ssBHO npuiiHaTuM 3anacHuil KKJI enekTpoMaminay mo3a KapTowo 6e3po3mipHa BXifHi nani
BEJIMYMHA

HpI/IKﬂaD, — TabnnyHa XapaKTepucTukKa esieKTpomMallnHn
E= 1 Ussop, d6+fe<oPdlpec dt+Pron dtl, €= 1005

3,6-10° n Su

(8.3)

AE. =0.000003 xkBT-TO[

™" 9.946-1.0000
0.807500-3,6-10°

E,=5.581711-0.563061+0.000000=5.018651 xBT-rop

=21.574 kBt'ron/100 km

1= 100-5.018651
23.262389

e ¥V dopmMmyni noTykHicTh 3agano y BT, yac — y c; ginenss Ha 3,6-10° nepesogutsk Ik y KBT'TOA. SI — HOBXHWHA IIUKITy B KM. Y YMCIIOBIl
CyMi IIOC/IiIOBHO HaBeJEHO TATOBY €HEPTilo, IOBEPHEHY €HePriio Ta eHeprilo JOIMOMIXKHUX CIIOXKUBa4iB 3a BECh IIUKIL.

o IIpuknap iHTerpyBaHHs IIOKa3ye AogaTHy TATY Ha iHTepsaii 11.00...12.00 ¢ npu cepepHii mBuakocti 0.028 m/c; mifCcyMoK OXOIIIIOE BCi
1800 inTepBanu.

e ITukn «WLTC class 3» iHTerpoBaHo 3 #0T0 pakKTHYHUM KPOKOM Hacy.

e PesynbTaT He € cepTudikanitinum WLTP: He BinTBOpeHO BUIIPOOYBAIbHY Macy, KOHOUILIIOHYBaHHS, GalaHC 3apsay Ta MPUIIHUC
IepeMUKaHHS Nepenay.

Mxepemno: [20]; [1]; [2]

fxmo KapTa okprBa€e He Bci Touky, 3anacHuY KKJI MoxkKHa 3acTocyBaTH JIUIIEe sIK OKPeMO 3alaHe IPUIYIIEHHS i3 T0Ka30M
YaCTKM eHeprii, o6uncaeHoi Tak. [TepeBUIIeHHS TPAHUYHOTO MOMEHTY YU YaCTOTH — IIPUYNHA HE3OiNCHEHHOCTI, a He [03Bin
Ha migcTaHoBKY 3anacHoro KKIJI. V 3BiTi BimoKpeMIi0I0Th IOBHE MOKPUTTS, IPUNHSATUN 3allaCHUM peXUM Ta BiMOBY.

8.2. MNanuBo: cTasia NnUTOMa BUTpaTa Ta poboui Toukmu

OuiHKa nasauea 3a CTaJsIo0l NUTOMOIO BUTpaToOlO

O1iHKa 3a CTaj00 IMMUTOMOIO BUTPATOIO NEPEBOOUTh MexaHiuHy poOOTy OBUTYHA B Macy ¥ 00’eM manuBa. BoHa He OIHUCYE
XOJIOCTOTO XOHNy, NIporpiBaHHs, 30araueHHs cyMimi uyu 3MiHM e(peKTHBHOCTI 3a PeXUMOM. Ii He OroJOIIyIOThL aHi
TapaHTOBAHOIO BEPXHHOIO, aHi HUKHBOIO MEXKEI0 PeasibHOI BUTPATHU: HAIPSIM IIOXUOKHU 3aJ€KUTh Bifl MPUNUHSITOTO 3HAYEHHS
Ta HeBPaX0OBaHUX IIPOILECIB.

(8.4) Koyim 3acTOCOBYIOTH: OIliHKA 3BUYAWHOTO aBTOMOOIJIS 32 OFHI€I0 MPUUHSITOI0 IUTOMOIO BUTPATOIO.
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EHeprisa Mae HajekaTu OBUTYHY, @ He OyTH 3MilllaHOIO CYMOIO ITajuBa i 6atapei.

Tabnuusa [0.8.4.1 — BuxigHi BennynHm go (8.4): OuiHka nanmea 3a CTasiolo NMMTOMOIO BUTPATOO

Mo3Ha4YyeHHa BenunuuHa OogmMHMUuA Moxop>keHHA

ey, eHepris Ha BXOAi MpPHBOJA 3a IUKJI, BimHeceHa mo 100 kM kBT-TOm/100 oGuucneno paxime (8.3)
KM

In HTOMAa BUTpaTa MajluBa 3a HOMiHaIbHOI IOTYKHOCTL r/(kBtrom) BXinHI naHi

Pu TyCTHHa IPUUHSATOIO NajuBa r/cm3 BXifHi faHi

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA

&= Eg, 100
p'103 Sy

(8.4)

Qu= 489.250 = 100 =7/-01 n/100 kM

0.750-10° 23.26

e 3a 1uKI ABUTYH Binpgae 4.89 kBT-ron MexaHiyHol eHeprii Ha 23.26 kM. [TOMHOXKUBIINM Ha TUTOMY BUTPATy ¥ MOIITUBIIN Ha T'YCTUHY,
micraroTth 1.63 1.

e ¥V (8.4) nuToMa BUTpaTa CTajla i JOPiBHIOE 3HAYEHHIO B HOMiHa/IbHiN TouIli. LIg cIpolleHa OLiHKa He BPaXOBY€ 3MiHY PEeXXUMIiB ABUTYHA
Ta IIaJXUBO Ha XOJIOCTOMY XOny.

e V §8.5 0KpeMo iHTerpymTh ITaJMBO 3a llepefadyaMu, 00epTaMu i HaBAaHTAaXKEHHSIM; IS MOMEJIi 3 PYIIAHHSIM BPaxOBYIOTh TaKOXK
TIPOTPITHH XOJIOCTUH Xif i KOB3aHHS 34eIyieHHs. ToMy pe3ynbTaT (8.5) Moxke BigpisHaTucs Bix (8.4). Lle po3paxyHKOBi OLIiHKY, a HE
ceprtudikaniiina sutparta 3a WLTP.

» He € cepTudikamiliHO0 BUTPATO0: HEMAE Hi OIIopy 3 BUOITy, Hi IPUINCAHOTO aJITOPUTMY IEPEMUKAHHSI, Hi BaryBaHHs ¢a3s.

Oxepemno: [15]

(8.4) Koiu 3acTocoByI0Th: OIliHKa NaJIWBHOI YaCcTUHU TiOpuma micis 6amaHcy 6aTapei.

CrnoyaTtky BifOKpPeMIIIOI0Th POOOTY, IKy Ma€ BUKOHATU ABUTYH. [I0BHY eHeprito aBToM006iNs He MHOXKATh Ha IUTOMY BUTPATY
OBUTYHa 0e3 IbOTro Momily.

Tabnvus 0.8.4.2 — BuxigHi BennynHm po (8.4): OuiHka naavBa 3a CTasIol NMTOMOIO BUTPATOO

Mo3Ha4yeHHa BenuuuHa OpuHUUA Moxop>XxeHHA

ey eHepris Ha BXOMi IpUBOJA 3a IIUKJI, BimHeceHa o 100 KM kBT1'T0Om/100 obuyncneHo paxime (8.3)
KM

In IUTOMa BUTpaTa MaauBa 3a HOMiHaJIbHOI IOTY2KHOCTI r/(kBtrom) BXifHi fnaHi

Pu TYCTUHA IPUAHSTOTO HaJuBa r/cMm3 BXinHi maHi

Mpuknag — ribpupa

Q= Eg, 100
p'103 Sy

(8.4)

Q= 489.250 ~ 100 =/-01 n/100xM

0.750-10° 23.26

» 3a nukJ gBUTYH Binmae 4.89 kBT-rom MexaHiuHOI eHeprii Ha 23.26 KM. [TOMHOXKUBIIYN Ha IUTOMY BUTPAaTy ¥ IOAIIMBIIN Ha T'YCTHHY,
mictaroTh 1.63 1.

e V¥ (8.4) nuToma BUTpaTa cTajla i OPiBHIOE 3HAYEHHIO B HOMiHaJbHil To4li. 15 cIpolleHa OIfiHKa He BPaxOBY€ 3MiHY PeXKHMIiB IBUT'YHaA
Ta [TaJXBO Ha XOJIOCTOMY XOAY.

e V¥ §8.5 okpeMo iHTerpyoTh [1aJIMBO 3a llepefadyaMy, o0epTaMu ¥ HaBaHTaXKEHHSM; IJIS MOMeJIi 3 PYIIaHHIM BPaXxOBYIOTh TAKOXK
MIPOTPIiTUH XOJIOCTUH Xif i KOB3aHHS 34elieHHsA. ToMy pe3yrbrarT (8.5) Moxe BinpisHsaTucs Bing (8.4). Lle po3paxyHKOBI OLIiHKY, a He
ceptudikaniiina BurpaTta 3a WLTP.

e He € ceprudikaniiinoro BUTpPaTO: HeMa€ Hi oropy 3 Bubiry, Hi IpUIKXCAHOr0 aJrOpuTMy IIepeMUKaHHs, Hi BaryBaHHS (das.

Oxepeno: [15]

BuTpaTa nasiMBa 3a UMKJIOM i3 nepegavyaMm

s KOXKHOTO iHTepBajly 3a Ilepefadyel0 3HAXOAATh 00epTH, IMOTPiOHY MIOTYXKHICTh Ta TOYKY KapTH OBUTyHA. [laluBO
iHTerpyoTh 3a paKTUYHUM HYacoM. Y IOTOUYHiM Mopesi KapTa BTpaT po3aiiny 4 € po604Y0i0 OCHOBOIO; EMIIipUYHI ITONIPAaBKU 3a
obepTaMy Ta HaBAHTAXKEHHSIM OOYHCIIIOIOTH K OKpeMe 3icTaBleHHs. 3MiHa CTpaTerii mepeMuKaHHS 3MiHIOE Po0O0Yi TOYKH,
TOMYy Mae OyTU BUOMMUM BXOIOM IIPUKIIALy.
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Tabnuua 0.8.5 — BuxigHi BennunHm o (8.5): ButpaTa nanuea 3a LUUKIOM i3 nepenavyamu

Mo3Ha4YyeHHA BenunuuHa OauHuuA Moxop>xeHHA

e, eHepris Ha BXOMi IpuBoAa 3a IIUKJI, BimHeceHa 1o 100 kM kBT-Ton/100 obuncieHo paxiue (8.3)
KM

Viepen LIBUOKOCTI IEPEMUKAHHS Ta HOIYCTUMI CMyTH repenay Mm/c o6uucneno panime (5.4)

Ui PSIA IPUAHSATUX IIePeIaTOYHUX YHUCEeIT 06e3po3MipHa obuncneno panime (4.19)
BeJIMYNHa

[N TIHTOMAa BATpAaTa [TajuBa 3a HOMiHalbHOI IOTYKHOCTL r/(kB1°TON) BXinHi naui

P TYCTHHA NIPUWHSTOTrO MajauBa T/cm3 BXifiHi faHi

Ne KKJI gBuryHa 3a 4aCTOTOI0 06epTaHHs Ta HaBaHTa*KeHHSIM 6e3po3mipHa o6uucreHo panime (4.20)
BeJIMUYMHa

Mpuknan — 3BNYaliHWUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpAHHA

Amg, = , =
namt ge,'NHOTp, iA ti Qu 1 OOZiA Myan,i (8.5)
3600 10%0S 1op
Am =0.59726 T

man~ 312.9116-6.87144-1.0000
3600

Myan=...+0.569726+0.86272+...+1.23106+...=1731.26896 T

=11.3299 11/100 kM (87.6% 1mnsxy)

Q= 100-1731.26896
103-0.7500-20.374083

e Ha KoxXHOMYy iHTepBaJli IepeBips0Th NOTYKHICTh BUOpaHOI Iepefiadi 3 ypaxyBaHHSIM IPUCKOPEHHs. [ IPOEKTHUX CTPATETIN 3a
noTpebu epexonsiTh Ha HUXKYY llepefady; IPUINCAHUN alTOPUTM IIepeMUKaHHs He MigMiHgI0Th. Pymanss — KBasicTalioHapHe:
00epTH MOXKYTh IIEPEBUIIYBATH XOJIOCTi, TEIIJIO 3YETIJIEHHS BKJIIOYEHO B €HEPTilo IBUTYHA; IHEPLiI0O PO3KPYYYBaHHS OABUTYHA OKPEMO HE
MOJe/II0I0Th.

e Y migcra”oBLi ge 3agano y r/(kBt-rox), Nomotp — y kBT, At — y ¢, p — y r/cM?3, SnOKp — y KM. [lineHHs Ha 3600 rmepeBoAuTh CEKyHIOU B
TOAuHU, a MHOXKHUK 1000 nepeBoguTh CM? y JIIiTPH.

e Tlokazano oguH Tarosui iHTepsan 15.00...16.00 c; cyma nanuBa BKIIoda€e BCi 1682 po3paxoBaHUX iHTepBasliB, a HODMyBaHHS —
20.374083 kM IOKPUTO]I BificTaHi.

o Tyt nutoma BuTpata Bxke HE craina, i 6epe ii po3nin He 3 monpaBok, a 3 KapTu ebeKTUBHOCTI po3piny 4. Kapra nepeMukaHb fae 06epTu
OBUTYHA B KOXKHIl TouIli nuKiy, niHig Binanca — KK]I mpu nux obeprax i IboMy HaBaHTaxKeHHi, a g, = 3600/(n-H,) mepeBoguTh HOTo ¥
rpamu. PisHuns 3 nonpaBKaMu He B apudMeTHIli: y KapTi 06epTu I HaBaHTaXKeHHsI BXOOSATh 9K GisuuHi Benuuuny, a K i Kg €
MHOTOYJIeHaMH, NifirHaHuMu 00 OBUT'YHIB CBO€EI mo0u.

e Ti caMi TOYKH LUKy, ITIOPAXOBaHi IOIpaBKaMy METOOUYKH, HatoTh 10.96 1/100 kM npotu 11.33 3a KapTo — po36ixkHICTE 3 %. Lle
TIOPiBHSHHS [BOX PO3PaxyHKOBUX MOMieJIell Ha TUX CaMUX iHTepBasax.

e Cepe[qHs MUTOMa BUTPATAa 3a LIMKJI, 3BaXKeHa 3a po00TOI0 ABUTYHA, Buiinuia 424 r/(kBt-rom) — npoTtu 250 y HOMiHambHIi# Touwi. ¥ §8.5
BUTpATA 3aJIEKUTh Bifl 00ePTiB i HABaHTaXKEHHS, a iHepIlis — Bif nepenadyi; §8.4 BUKOPUCTOBYE CTaly MUTOMY BUTPATY.

o CrTpareris mepeMuKaHHs «3BUYalHa» BU3HAYA€E Ilepefady, 00epTH ¥ HaBaHTAXKEHHs OIBUT'YHA B KOXKHOMY iHTepBai. 3MiHa cTpaTerii
3MiHIO€ po00Yi TOYKY Ta pO3paxoBaHy BUTPATY.

e 655 C UMKy OBUTYH HE TSATHE: raJIbMyBaHHS ¥ CTOSTHKY. BUTpATy Ha X0JIOCTOMY X0y IIe# PO3[iJl He paxye — mxKeperio ii He mopae. Ile
118 c aBTomo6ine TATHE, ane nepenada He TpuMae 06epPTiB: Ie PYIIaHHS 3i 3UEIJIEHHSM, SKOT0 PO3MiJ He MOMEJIIOE, i manuBa 3a i
CeKyH[M BiH TeX He paxy€e — TOMY pe3ynbTaT TyT 3aHUXKEHUN.

e § y3siTO 3a Iepefayelo KOXKHOTO KPoKy, Big 1.08 mo 1.11; nosne 6 cTocyeThCst NUIlle OGHOCTYIIIHYACTOTO HIISIXY.

e PesynpTaT cTOCyeThCcs 88 % mursaxy nukiny (20.37 3 23.26 KM), a He BChoro 1uKiy: 118 ¢ aBTOMOGib TSATHE, aje nepefgada He TPUMAE
00epTiB — 1le pyIIaHHS 3i 3YenIeHHSIM, SKOI'0 PO3[IUI He Mofeoe. 3HaMEHHUKOM y35TO caMe IIOKPUTY BifCTaHb: MOOINTUTY Ha ITOBHY
o3Havano 6 momilraTy BicTaHb, 3a Ky [TajMBa He paxyBasiy, i 3HaK ITOXuOKU 3asekas Ou Bif TOTO, e caMe [ipKa IIpuIaia.

e Ile He BuTpaTta 3a WLTP: Tam omip 6epyTh i3 Bubiry, nepegadi — 3 IPUMIHCAHOTO aJITOPUTMY, a a3y 3BaXKYIOTh.

e Butpara TyT [TACTIOPTHOTI'O popny: BOHA OMHCY€E€ aBTOMOOIIL Ha MPUIUCAHOMY LIUKJIi, @ He B JKUTTi. PO3pUB MixK HUMU BUMIpSIHUN 3a
JKypHaJlaMU 3aIllpaBOK BJIACHUKIB: [1JIs1 O€EH3WHOBOTO OIBUTYHA peajibHa BUTpaTa Bulla mpubnu3no Ha 14 % i pocte (8 % y 2018 poi, 14
% y 2022). [TacmopTHe YHUCJIO — CTaHOapTHU30BaHa BenuuuHa, ska TUIIOBO 3anuxkye cepenHio o ¢GoTy peanbHy BUTpaTty. Lle
BJIACTUBICTBH CYKYITHOCTI, a He MeXa [J1 OKpeMOl MaIllMHU: B OIIA[JINBUX PyKaX BOHA MOXKE BUSBUTHUCS ¥ HUKYOIO 3a IIACIIOPTHY.

Oxepeno: [15]; [21]
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Linkn: WLTC_Class_3_v53.csv.

LLBnAKiCTb 3a4aHO LMKIOM; (hakTUYHO AOCArHYTY LWBUAKICTb TYT HE MOOENIO0Th.

Eneprisi: 4,89 - 0 + 0 = 4,89 kBt-rog; wnsax 23,26 kM.

3a nepepayamu i pexvimamu asuryHa (§8.5): 2,308 n + 20,374 km x 100 = 11,33 n/100 km; nokputo 87,6 % Lunsxy.
Buaineni Tnom iHTepBanu: nanveo He nopaxoBaHo. XONOCTUI Xif, i ranbMyBaHHs NPUIRHATO 6e3 BUTpaTu.
CnipolleHa oujiHka 3a ctanoi nutomoi Butpatn (§8.4): 7,01 n/100 km.

Pucynok 8.1 — 3amanwui 1ukyi1 WLTC Ta HakKoIKH4YeHe [TaJIMBO Ha IOKPUTHX iHTepBaax; HEIIOKPUTA YacTHHA MOTpeGye OKpeMoi IIepeBipKu.
Ixepero: [2].

TlincymMOK BHUTpaT¥ CYNpPOBOMAXKYIOTH YacOM i HUISXOM HOKpPUTOI dYacTuHu. CTOsSIHKa Ta TajbMyBaHHS He O3Ha4aloTh
ABTOMATHYHO HYJIbOBOI BUTpPATH OBUTyHa: 0e3 MOMAEJNi XOJIOCTOrO XOAy ¥ BificiueHHs ManuBa IIi iHTEepBalM JIMIIAIOTHCS
OKpeMHuM oOMexkeHHSM. fKINo nepenada He 3abe3ledyye IOTPiOHOI MOTYKHOCTI a60 TO4YKa JI€XKHUTH 11032 XapaKTEePUCTUKOIO,
MIPONIYyCK He 3aMiHIOITh HyleM. Pe3ynbTaT Ol TOKPUTOI YaCTUHY He Ha3UBAIOTh IIOBHOIO BUTPATOIO ITUKITY.

8.3. Tiopwup i nig3apagHum ridpupg

Po3snopain eHeprii uMKAY MIDK A BUT'YHOM i eJIeKTPOMALUUHOIO

YacTka eNeKTpuYHOi TATH Ta OanaHc eHeprii GaTapei € mBoMa He3aJeXKHUMH DpilleHHAMU. Benmka dYacTka poboTH
eJIeKTPOMAIIVHY ITle He 03Ha4a€ BEeJIMKOl BUTPATH €Heprii 3 po3eTKU: y peXuMi HiATPUMaHHS 3apsany 10 poOOTy 3PeIToro
3abe3neuye OABUTYH Yepe3 NMPUNUHATUN TPaKT IepeTBOPeHH:. 3HaK OajaHCy Ta MexXy 00Ky GaTapei 3agaioTh sIBHO.

(8.6) Koyim 3acToCcoBYIOTH: [lin3apsaauuil 6eH3MHOBUY TiOpU NigTPUMYy€e ITOYaTKOBUM 3anac 6aTapei.

TIpuitHsiTo 4acTKy enekTpuyHoi Tsaru 0,6 Ta OGamaHc Gartapei O kBr-rom. [IKepejioM eHeprii eeKTPUYHOI TiNKU B I[bOMY
crpoiieHoMy 0ajlaHCi € ABUTYH; CaMOi HasiBHOCTI €IeKTPOMAIIIMHY HEIOCTATHELO I eKOHOMIl eHepril 3 pO3eTKH.

Tabnvus 0.8.6.2 — BuxigHi BenmynHm po (8.6): Po3noAin eHeprii LMKNY MiXK ABUFYHOM i eN1eKTPOMaLLMHO0

Mo3HauyeHHa BenuuuHa OoOpuHMuA Moxop >xeHHn

ey, €Hepris Ha BXOIi IPUBOJa 3a LMK, BinHeceHa 10 100 kM KBTTom/100 o6uncneHo paxime (8.3)
KM

X JacTKa TATOBOI eHepril IMUKIIy, IepefaHa eJIeKTPOMAIINHOIO 6e3po3mipHa BXifiHi faHi
BeJIM4YUHA

AWegor faraHc 3amnacy eHeprii 6aTapei 3a UK KBT'TOR BXifiHi flaHi
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Mpuknap — ribpug i3 niaTpuMaHHsaM 3apany baTtapei

Eon=Eq1p on-EvextEnons Exex=E Egop=min (E,

TP,eJT "~ peK mom’ —Mex D, OB

max (0,-AWg,r)),  Ep=Eext

en’ pis:] Mex

E EﬁaT

e

(8.6)
Noar
E,,=3.554198-0.563061+0.000000=2.991137 xBt-rop
E\ex=Erp s=1.897782 xB1ron

Eg.r=min (2.991137,max (0,-(0.000000)))=0.000000 kBT-Trof,

E .=1.897782+ 2.991137-0.000000 =4.888919 kBrropg

1.0000

e MexaHiUHYy Ta eJIEKTPUYHY TSATOBY €HEPriio B3siTO OKpeMo 3 iHTerpyBaHHs (8.3), 60 ixui KK]I pi3Hi; CripHY eHeprito MoBTOPHO Ha
YaCTKYy X He JiNgTh.

o CrTpareriio KepyBaHHs foKyMeHT HE Buramye: 4acTKy elIeKTPOMAIINHY U 6anaHC 3apsify 3aJa€ aBTOP IPOEKTY, 60 Iie KOHCTPYKTOPChKEe
pillleHH$, a He HaCJiOK onopy goporu. Pemra — apudmeTrka.

e BanaHnc 3apsgy HynboBuil — 1e pexum [TIITPUMAHHSYA 3APANNY: GaTtapes 3aKiHYY€E IUKIT 3 THM CaMHM 3aIlacoM, 3 SIKUM I104asa,
OT2Ke BCIO €HEPriio 3pemITolo gas ABUTyH. CaMe Tak BUMIpIOIOTh BUTPATY TiOpuaa, SKUH He 3apsAKaloTh Bif Mepexi.

e 3299 kBrrop, aki fana enexkrpomamuna, 0.00 B3siTo 3 6aTapei, a 2.99 BUPOOUB ABUI'YH.

o Ile He ceprudikaiifina nmpoueaypa: y Hifi 4aCcTKy BU3HA4a€ aJiTOPUTM KepyBaHHS aBTOMOOissi, a HE OfiHe YUCJIO, i pe3yibTaT 3BaXKyI0Th
o dasax.

o TlacmopTHa BUTpaTa Iig3apsmgHOro ribpuma TUmoBo 3aHukeHa HE Ha BiICOTKH, a B pa3y, i MHOXKHUK 3aJIEKUTh Biff CYKYITHOCTI: oI
nacrnopTa 3a NEDC ue 220...240 % y npuBaTHuUX aBToMO0GimiB i 360...410 % y cnyxk00Bux, ajist nmacnopTa 3a WLTP — y Tpu-11'siTh pasis.
IIprunHa He B MOfeli ¥ He y BUMIpIOBaHHi: Iporenypa nepenbadace MogeHHe 3apsiaKaHHs, @ YacTKa PyXy Ha eJeKTPHIl B AilCHOCTI
6u3pK0 45...49 % y npuBaTHuX MamuH i 11...15 % y cnyk60Bux. Ta camMa KOHCTPYKIIiS ¥ TOM caMUi ITacIoOpT — iHIA 3BUYKA
3apsmKaTy; TOMY 1€ YHCJIO Mipsie BOMisl, @ He aBTOMOOiIb, i OMHUM YKCJIOM BUTPATa TAKOl MAITUHU HE ONHUCYETHCH.

Hxeperno: [2]; [21]

(8.6) Koyin 3aCTOCOBYIOTH: TOl caMuil mig3apsigHuM riOpUI 3aBepIIy€e MUK i3 MEHIIUM 3arnacoM GaTapei.

YacTka enekTpuyHoOi Taru 3anumaetbes 0,6; aBTop 3amae OamaHc —1 kBr-rom. OgwH KijnoBaT-roguHa HAAXOOUTH i3 3amacy
OaTtapei, ToMy moTpi6Ha pobGoTa ABUTYHA 3MEHIIYETHCS. [10o4aTKOBMI i KiHIIEBHI 3amac 00OB’SI3KOBO BKA3yIOTh Pa3oM i3
niTpaMu nanauBa.

Tabnvus [.8.6.1 — BuxiaHi BennynHm fo (8.6): Po3noain eHeprii LMKNY MiXK ABUFYHOM i e1eKTPOMaLLMHOK

Mo3Ha4yeHHa BenunuumHa OopunHuuA Moxop>xkeHHA

ey eHepris Ha BXOMi IPKUBOJa 3a LMK, BigHeceHa g0 100 kM KBTtTom/100 o6Guncneno panime (8.3)
KM

X YaCTKa TATOBOI eHeprii UKy, epefaHa eJIeKTPOMAIIHHO 6e3po3mipHa BXifHI faHi
BeIUYHHA

AWegr 6araHc 3amnacy eHeprii 6aTapei 3a UK kBT'TOR BXifHI faHi

Mpuknap — ribpun i3 BUTpadaHHAM 3apagy baTapel

Eop=E. en-FoextEgon Eaex=E Egpp=min (E,

Tp,eN1 ~ peKk or” X TP,AB’

max (0,-AWg,1)),  Ep=Eyext

en pis:] Mex

E EﬁaT

e

(8.6)
Noar
E,,=3.554198-0.563061+0.000000=2.991137 kBt-roq
Eyex=Erp s=1.897782 xBt'roOR
Eg.,=min (2.991137,max(0,-(-1.000000)))=1.000000 kBT'ToOL
Ex=1.897782+ 4, 991137-1.000000 =3-888919 xBrrOR

M

1.0000

e MexaHiYHYy Ta eJIEKTPUYHY TSATOBY €HEPTii0 B3sIiTO OKpPeMo 3 iHTerpyBaHHs: (8.3), 60 ixui KK]I pi3Hi; CIiIpHY €Heprioo MoBTOPHO Ha
YacTKy X He [iJISTE.

o Crtpareriio KepyBaHHs foKyMeHT HE Buramye: 4acTKy eleKTPOMAIINHY ¥ 6anaHC 3apsfy 3aJa€ aBToOp IPOEKTY, 60 e KOHCTPYKTOPChKe
pillleHH$, a He HaCJigOK omnopy goporu. Pemta — apudmeTuka.

» Barapes 3a 1uki Biggana 1.00 kBr'rog — 1e pexxum PO3PANY. CrinbKu eHeprii mpuixano 3 po3eTKY, i IOPiBHIOBAaTH TaKy BUTPaTy 3
BUTPATOIO 3BUYaMHOr0 aBTOMOGIIST MOZKHA JIWIIIE Pa30M i3 IIUM YHCIIOM.

e 32.99 kBt'rop, siKi mana enexkrpomamuna, 1.00 B3sT0 3 6atapei, a 1.99 BUpoOUB OBUTYH.

o lle He ceprudikarmiiiza nporenypa: y Hill YaCcTKy BU3HA4Ya€ aJlfOPUTM KepyBaHHs aBTOMOOifs, a He OfHe YHCIIO, i pe3yIbTaT 3BakyIOTh
o dasax.

e [lacmopTHa BUTpaTa IifA3apsimHOTO ribpuaa TUMoBo 3aHukeHa HE Ha BigCOTKY, a B pa3y, i MHOXKHUK 3aJI€KUTh Biff CYKYITHOCTI: IJIs
nacropta 3a NEDC ne 220...240 % y npuBaTHHX aBTOMOGiTiB i 360...410 % y cimyx060Bux, Ans nacnopra 3a WLTP — y Tpu-n'sith pasis.
TIpuyvHa He B MOJeJi i He y BUMIPIOBaHHi: Ipoieaypa nependbadae MoOAeHHE 3apsaKaHHs, a YacTKa PyXy Ha eJIeKTPHUI B OiCHOCTI
61u3pK0 45...49 % y npuBaTHuX MamuH i 11...15 % y cnyxk60Bux. Ta caMa KOHCTPYKIIisl ¥ TOM caMUi [TacIOpT — iHIa 3BUYKa
3apsaKaTy; TOMY Il YHCJIO Mipsie BOMisl, @ He aBTOMOO1Ib, i OMHUM YHCJIOM BUTPATa TAKOl MAITUHU HE ONUCYETHCH.
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xepeno: [2]; [21]

YV pexumi migTpuMaHHS 3apsAnmy 3anac 6aTapel Ha IOYaTKy M HaNpPUKiHIL ogHakoBui. s min3apsimHOro ribpupaa B pexuMi
pO3psy 3MEHIIEHHS 3amnacy 0arapel € OKpeMHM €HEepPreTUYHUM BHECKOM; JIiTpu manuBa 0e3 I[bOTO BHECKY He OIIUCYIOTh
BUTpaAT aBTOMOOissa. BuTpaTa 3 po3eTKM NONATKOBO 3aJIe’KUTh Bif 3apsOHUX BTpaT, IKUX 3MiHa 3amnacy OaTapei caMa o cobi
He MicTuTh. Ilicns po3psioy To¥ caMuil aBTOMOOLTE TEPEXONUTh A0 iHIIOTO PEeXUMY; KOPOTKY II0I3AKY 3 IIOBHOIO OaTapeeio He
IIEPEeHOCATH Ha OOBIY IO0I3OKy 0e3 3apsamKaHHs.

3BeneHa BUTpaTa 3a LUKJIOM

MexaniuHy po60Ty OBUTYHAa IIEPEBOAATE y XiMiUHy eHepriio nanusa dyepes Horo npuiiHatuil KKI. O6’eMm nanuBa BU3HA4YalOTh
4yepe3 TYCTHHY ¥ HUXKYY TeIUIOTYy 3TOpsHHs. Ilopspm 3 JiTpaMu IIOKa3yloTh BUKOPHCTaHY eHeprilo Gartapel Ta cyMy Ha
orojomeHi#i Mexi o067miky. Taka cyMa He € IepBUHHOIO eHepri€io IaluBHO-eHEepPreTUYHOro JlaHIfora: BHUA0OyBaHHS,
BUPOOHMUIITBO, JOCTaBKa Ta 3apsifiHi BTpaTH CIOOU He BXOOATh.

(8.7) Koyix 3aCTOCOBYIOTH: [IaTMBHO-eHEPTETUYHUH MTiICYMOK Iif3apsigHOTO ribpuna 3 He3MiHHUM 3amacoM Oarapei.

Pe3ynbTaT XxapakKTepuU3ye MiATPUMAHHS 3apsily Ha [IbOMY LMKIIi. BiH He MepeHOCUTLCST Ha PeKUM po3psaay GaTapei.

Tabnuua [0.8.7.2 — BuxigHi Benn4nHn go (8.7): 3sefeHa BUTpaTa 3a LUKIOM

Mo3Ha4YeHHa BenunuuHa OpuHuuA Moxop>xkeHHa

E. MeXaHiYHa eHepris, Ky Ma€ BigmaTu OBUTYH 3a LIUKII KBT'TOq oGuucneno paxime (8.6)
[N, IUTOMAa BUTpaTa [TajuBa 3a HOMiHaJIbHOI IOTYKHOCTI r/(kBT'TOM) BXifgHI maHi

Pu TyCTHHa IPUUHSATOTO NajuBa r/cM3 BXifHi naHi

AWgr 0aJslaHC 3amacy eHeprii 6aTapei 3a LUK KBTTOR BXifHi naHi

Mpuknag — ribpup i3 niaTpuMaHHAM 3apsay 6aTtapei

Epan= E, " Qi0= 100-E,,,-3,6 * Eg.r,=max (0,-AWg,.), Easom,100= 100(E,, +E,.) o
Ne I‘IuPSLI Su
Enun= 4 gggog =14.938363 xBrron
0.327273
Qo= 100-14.938363-36 /0099 1/100 kM

44.000-0.7500-23.262389
Eg.,=max (0,-(0.000000))=0.000000 xBt-rof,

E ) =64.2168 kBT-Ton/100 kM

pazom,100=  100(14.938363+0.000000
23.262389

o T'i6pupn He Mae ofHiel BUTpaTu — BiH Mae€ [Bi, i TOKM BOHU JIMIIAIOTHCS ABOMA YKUCJIAMH B Pi3HUX OJMHUIISX, IIOPIBHATH HOTO Hi 3
6eH3MHOBUM aBTOMOOineM, Hi 3 enekTpoMoGisieM He MozxkHa. CrinbHo Mipoto cinyrye IIEPBUHHA EHEPT'IA: Te, 3a 1110 3aniaTUiIu, —
niTpu B 6aKy ¥ KijTOBaT-TOOMHU 3 PO3ETKU.

e 3BepHiTh yBary: npu CTAJIOMY KK]I mBuryHa riopup y pexkuMi IigTpruMaHHs 3apsiay [T0Ka3ye Ty caMy BUTPATY, 110 ¥ 3BUYAWHUN
aBTOMOOINE i3 TUM caMuM OBUTYHOM. Lle He xuba PO3PaxyHKy — IIe Te, L0 3 TAaKOI MOJEJIII0 TiIbKY ¥ MOXKe BUUTH: OaTapes caMa
eHeprii He gomae, BOHA JIUIIIE IePePO3IOLiNsie ii B Yaci.

o CrnpaBxHs Buropa riopuna xuse came B KAPTI EOEKTUBHOCTI. [IBUryH Ha 4BepPTi HaBaHTaXXEeHHS BUTPadae 01u3bpK0 415 r/KBTTOx
3amicTp 250, To6TO #ioro KK]I mamae 3 33 mo 20 BimcoTkiB. EnekTpoMaliuHa qO03BOJISIE He TIPAIIOBATH B I[il 30Hi: ABUTYH a6o
BUMUKAETHCS, ab0 e Ha BUTigHINIOMYy HaBaHTaxkeHHi. [1[o6 Burogy mo6ayuTy YUCIOM, 3afanTe KOedillieHT BUKOPUCTAHHS IIOTYKHOCTI
peuryHa — i KK]I y Bupasi Bullle 3MiHUTbCSA Pa3oM i3 HUM.

 Jlitp manusa Hece p-H, eneprii; KK]I nuryna 32.7 % Kaxe, CKinbKH 3 Hei goxonuTs fo konic. Came Tomy KK]I TyT He KocMeTH4Ha
noppobulis: 6e3 HbOro CyMy CKJiagaTu He Oyiio 6 i3 woro.

» BajaHc 3apsify HY/JIbOBUMU, OTKe 3 PO3ETKH He 3aixasio Hidoro, i BCs mepBUHHA €Hepris — lie majauBo. Butparta Takoro ri6pupaa gOpiBHIOE
BHUTpATi 3BUYaNHOIr0 aBTOMOOGINS 3 THM CaMHMM OBUTYHOM: OaTapes JIUIIe ITIepepo3Nofinuia eHeprilo B yaci, a He goparna ii.

o Ile He «eKBiBaJIeHTHa BUTpATa NajuBa» cepTUdiKalilHUX IPOLIEAYP: TaM €JIEKTPUKY IIePEeBOOATH Y JIITPH 3a IPUIHCAaHUM KoedimieHTom
i 3BaxyI0Th a3y, a TyT 00UABI BEIUYUHHU JIUIIAITECS CO00I0.

Oxepeno: [15]

(8.7) Koy 3aCTOCOBYIOTh: [laTMBHO-€eHEPTreTUYHUH MiACYMOK TOTO caMoro riépuaa 3a po3psany 6atapei Ha 1 kBT rom.

3MeHIIIEeHHS JIiTPiB CyIPOBOAXKYETLCS OKPEMOIO BUTPATOI0 3amacy Oartapel. [loka3ymoTbh 00MABa BHECKM; 3apsOHi BTpaTU OO
HaBeIeHOTO eJIEKTPUYHOI'0 BHECKY HE BXOOSATh.
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Tabnuua 0.8.7.1 — BuxigHi Benn4nHn go (8.7): 3sefeHa BUTpaTa 3a LUKIOM

Mo3Ha4veHHa BenunuuHa OpuHuuA Moxop>xkeHHa

E, MeXaHiYyHa eHepris, Ky Ma€ BifiaT OBUTYH 3a LIUKJI KBTTOR oGuucneno pasime (8.6)
an IUTOMa BUTpaTa [lanuBa 3a HOMiHaJIbHOI IOTYKHOCTI r/(xBT'Tonm) BXinHI maHi

Pn TyCTHHa IPUUHATOIO NajuBa r/cm? BXifHi naHi

AWgor 6aaHc 3amnacy eHeprii 6aTapei 3a UK KBT'TOR BXifHI maHi

Mpuknag — ribpup i3 BUTpavaHHAM 3apsgy baTapei

Enan= EHB s Q100= 100.Enanl3'6 s EﬁaT=maX(0,-AW5aT), EP830M,100= 100(EH6n+E6aT) (8 7)
Ne H,pS, S,
Enan= 3 gggg19 =11.882807 xBr-Ton
0.327273
Qo= 100-11.882807-36  =°-5725 M100 kM

44.000-0.7500-23.262389
Eg..=max (0,-(-1.000000))=1.000000 xBt-rof,

E =55.3804 kBt-Tom/100 kM

pasom, 100~ 100(11.882807+1.000000)
23.262389

o Ti6pun He Ma€ ofHiel BUTpaTU — BiH Mae€ [Bi, i TOKW BOHU JIMIIAIOTHCS ABOMA YKUCJIAaMH B Pi3HUX OJUHUIISAX, IIOPIBHATH HOTO Hi 3
OEeH3WHOBUM aBTOMOOiEM, Hi 3 eTeKTpoMoGisieM He MoxkHa. CrinbHO0 Mipoio ciyrye IIEPBUHHA EHEPTIA: Te, 3a 110 3aIlJIaTUIIH, —
JIiTpHU B 6aKy ¥ KillOBaT-TOOUHH 3 PO3ETKH.

e 3BepHiTh yBary: npu CTAJIOMY KK]I mBuryHa riopup y pexkuMi migTpUMaHHS 3apsify [T0Ka3ye Ty caMy BUTpPATY, 110 ¥ 3BUYAWHUN
aBTOMOOIIE i3 TUM caMuM OBUTYHOM. Lle He xuba PO3PaxyHKy — IIe Te, 110 3 TAKOI0 MOJEJIII0 TiTbKY ¥ MOXKe BUUTH: OaTapes caMa
eHeprii He gofae, BOHA JIUIIIE IePePO3IOLiNsie ii B Yaci.

o CupasxHs Buroga riopuna xuse came B KAPTI EOEKTHUBHOCTI. [IBuryH Ha 4BepTi HaBaHTaXKeHHs BUTpadae 61u3pKo 415 r/kBr-rox
3amicTp 250, To6TO #ioro KK]I napmae 3 33 mo 20 BimcoTkiB. EeKTpoMaliuHa qO03BOJISIE He TIPAIIOBATH B I[il 30Hi: ABUTYH a6o
BUMUKAETHCS, ab0 Hoe Ha BUTigHINIOMYy HaBaHTaxKeHHi. [I{o6 Burogy mo6ayuTy YUCIOM, 3afaiTe KOedillieHT BUKOPUCTAHHS IMOTYKHOCTI
neuryHa — i KK]I y Bupasi Bullle 3MiHUTHCS Pa3oM i3 HUM.

 Jlitp manusa Hece p-H, eneprii; KK]I muryna 32.7 % Kaxe, CKinbKH 3 Hei goxonuTs fo kKonic. Came Tomy KK]I TyT He KocMeTHYHa
noppobuts: 6e3 HbOT0 CyMy CKJiagaTu He Oyiio 6 i3 goro.

e 3 pos3erku 3aixano 4.30 kBr-ron/100 kM — 8 % yciel mepBuHHOI eHeprii. [TopiBHIOBaTH TaKy BUTPATY [IajuBa 3 BUTPATO 3BUYAWHOTO
aBTOMOOIJIST MOXKHA JIUIIIE PA30M i3 I[UM YHCIJIOM.

¢ lle He «eKBiBaJIeHTHa BUTpaTa NajuBa» cepTudikalilHUX MPoLeayp: TaM eJIeKTPUKY IIePeBOASATh Y JIITPH 3a NIpUNucaHuM KoedimienToMm

i 3BaKyI0Th a3y, a TyT OOU/BI BEJIUYNHHU JINIIAIOTHCST COOOI0.

Oxepeno: [15]

st mocnigoBHOTrO Ti6pHpaa NMOTPiOHI BTpaTH reHepaTOPHOI YCTAaHOBKY, €JIEKTPUYHOr0 TPaKTy M OaTapei Ta pexum poboTu
mBuryHa. KiHeMaTu4HM IPUKIAL 1IHOT0 IPUBOAA B PO3Mini 4 He CTBOPIOE BiACYTHHOTO MATUBHOTO OayiiaHcy. [IJIs MamuBHOTO
elleMeHTa aHaJIoOTiYHO IOTPiOHI BjlacHa KapTa IIepeTBOpioBada Ta MacoBa BHUTPaTa BOOHIO; OEH3WHOBY IIUTOMY BUTPATy OO
HBOTO He 3acCTOoCOBYIOTh. QOpMyNnM IbOTO pO3AiNly [aloTh HaBYalbHY OIIHKY 3a $BHO 3aJaHUMH [OaHUMH, a He
cepTudikalifHu pe3yabTaT OJIs BCiX eleKTpUudiKoBaHUX CXEM.
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Po3pin 9. 3uenneHHs

Binm po3paxyHKOBOTO MOMEHTY OO HaKJIafoK i HATUCKHOI'O IIPUCTPOIO; IIepeBipKa Iepefadi MOMEHTY Ta MIITHOCTI geTanen.

34yenyIeHHsT PO3PAXOBYIOTh IiC/IsT BUOODPY XapaKTEPUCTUKM [OBUTYHA Ta CXeMH TpaHcMicii. Cmepiry BCTAHOBIIIOIOTH, YU
rnepefae ABUTYH BHYTPIIIHBOTO 3TOPSIHHS MOMEHT IO KOJIiC i sSIKM¥i MpUCTpiil 3abearneuye pymanHs. HaBemeHa meTomuKa
CTOCYETBLCSI CyXoro (pukIiiHoro 3deruieHHs. Mokpa GaratomuckoBa MydrTa, rimpoTrpaHcdopMaTop i moaBifiHe 34enieHHS
IoTPeOYIOTh BIIACHUX MOJEJIEH.

Tabanusa M.9.1 — 3acTocyBaHHA PO3paxyHKY CyXOro 34enieHHs 40 Pi3HUX CUI0BUX YCTaHOBOK
CunoBa ycTaHOBKa M TArOBUW LUAAX 3acTocyBaHHS po3ainy

[IBUTYH BHYTPIIIIHBOTO 3TOPSIHHS, Cyxe GpuKIiiiHe | Po3paxyHOK HaK/IafK¥ Ta BUOPAHOTO HATUCKHOTO IPUCTPOIO
3YeIIeHHS

[TapanenbHul ri6pun, 30KpeMa 3apsaXKyBaHul Bin | Jlumie sBHO BUOpaHe Cyxe 3YelJIEHHS MEXaHiYHOTO LIIIXy ABUTYHA
Mepexi

TMocnigoBHMM ri6pUn [IBuryH o6eprae reHepaTop; Cyxe IIyCKOBe 3UellJIEHHS KOJIiICHOTO IIpUBOfa He
moTpi6He
AKyMyJISITODHUH €1eKTPOMOOinb EnekTpoMamuHa pyLIae 3 HyJIbOBOI YacTOTH; KoedillieHT 3amacy 34elsieHHs 0

PenyKTopa He HOHOalTh

HasiBHicTh GaTapel Ta MOIKJIMBICTH 30BHIIIHLOTO 3apsfaxKaHHA caMmi mo cobi He BH3HAYAIOTh KOHCTPYKIiI0 MydTu. [Ins
ribpuma HeoOxigHa KiHeMaTW4YHa cXeMa. BiOCyTHICTb HpuUOATHOI MOAesi IO3HAYalOTh SIK HE3aCTOCOBHICTh; HYJIBOBUU
PO3paxyHKOBUM MOMEHT He € 3aMiHOI0 TAKOT'0 BUCHOBKY.

Bubip MeToaM4YHOI OCHOBM W (DPUKLIAHUX HAKJAa[ oK

o po3paxyHKy NpUMMalOTh OJHY OCHOBY. UHcCIla pi3HUX OKepeJl He 3MillyloTh: Ipodinb BU3Hadae KoedillieHTH, IIPaBUIIO
BMOOPY HaKJIAAKM ¥ mepeBipku npyxuH. CepenuHa [Oiana3oHy € HaBYAJBHUM NPUUHATTSAM aBTopa. s peaybHOro
MaTepiany moTpiOHi macmopTHi maHi BUpOoOHUKA 3a BiAMOBIGHUX TeMIIepaTyp i MIBUOKOCTEH KOB3aHHS; iCTOPUYHI TabMuIl He
3aMiHIOIOTh IIUX JaHUX.

Tabnnus M.9.2 — MopiBHAHHSA MOYaTKOBUX AaHWX i NpaBun BUOOPY 34ernseHHs 3a MeToAnKaMum

BenuuuHa a6o npasuno KypcoBa MeTopguuka, C. OnaHaclok, c. 28-32
37-40
Koedimient 3anacy 3uenneHus 1,75...2,50 Jlerkosi 1,20...1,75; BanTaxHi 1,50...2,20; migBuimeHoi

npoxipnocrti 1,80...3,00

KoedinieHT TEpTsa 0,25...0,65 0,25...0,50
[TouyaTkosuii TuCK, MIla 0,15...0,30 0,14...0,30
BigHOIIEHHS MUPUHN HaKJIaAgKU JI0 0,375...0,620 0,38...0,63
CeperHbOTro pasiyca

Bub6ip TabnuuHOr0 30BHINIHLOTO AiaMeTpa Haunbnuxyuil 6impmmi Ha#bnuxanit
ITopir pekomeHpanii migcumioBava, H 9000 9000

Po3paxyHKOBMMA MOMEHT 34enJieHHA 3a KoediuieHToM 3anacy.

MakcuManbHUM MOMEHT OBUTyHa MHOXKATh Ha IPUHMHATUN KoedimieHT 3amacy. OTpUMaHUA MOMEHT € BHMOIOIO [0
34eIUIeHHs. Moro 3aCTOCOBYIOTH IIOCJIIMOBHO OO TeOMeTpii Hakjagku ¥ MepeBipKHM 3@ATHOCTI 3i6paHOTO IPHUCTPOIO
rnepegaBaTH MOMEHT.

Tabnavusa [0.9.1 — BuxigHi BennyinHm fo (9.1): Po3paxyHKOBMI MOMEHT 34ernJieHHs 3a KoedillieHTOM 3anacy.

Mo3Ha4YyeHHA BenunuuHa OpguHuuA Moxop>xeHHA

My M hax MaKCHMaJIbHUH MOMEHT OBUTYHa BHYTPIIIHBOTO 3rOPSIHHS Hwm 004HCIIEHO paHilTe

B xoe(illieHT 3amacy 34enneHHs 6e3po3MipHa BXifHI faHi
BeJIM4YUHA

Mpuknag — 3BMYaiHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOrO 3rOpPsAHHSA
M,=p-M, (9.1)
M,=1475-207.841=306,6 Hm

HOxepeo: [6]; [9]
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MonepenHin cepenHin papiyc Tepta 3a 4ONYCTUMUM TUCKOM Ha HaKJMaAKy.

TTouyaTkOBU cepenHifI paniyc BHU3HAYAIOTh 3a PO3PaxyHKOBHM MOMEHTOM, IMUTOMHM THCKOM, TePTsAM, YUCJIOM IIOBEPXOHb
TEePTsA Ta BiTHOCHOIO IIMPUHOI HaKJIAaOKH. s OMHOOWCKOBOTO 3YEIJIEHHS IIpanroTh oBi HOBerHi; YHCJIO IIOBEPXOHb HE

OOPiBHIOE YUCIIy HATUCKHUX IIPYKUH.

Tabnvusa [0.9.2 — BuxigHi Bennyunm fo (9.2): NMonepeaHin cepeHin paaiyc TepTs 3a AOMNYCTUMMM TUCKOM Ha HakNaAaKy.

Mo3Ha4YyeHHa BenunuuHa OpuHuuA Moxop>xkeHHa
qining NPUUAHSTAN I0YATKOBUM TUCK Ha HAKJIA[KU MIla BXigHi paHi
n KoedillieHT TepTs QPUKIIHHUX HaKIaoK 6e3po3MipHa BXifHI faHi
BeJIM4YUHaA
Ky BifHOIIEHHs IIMPUHY HaKJIagKU [0 ii cepeqHboro pafiyca 6e3posmipHa BXifHi naHi
BeJIM4YHUHa
z KiJIBKiCTb pOOOYHMX MOBEPXOHB TEPTS 6e3po3mipHa BXifHI naHi
BeJIM4YHUHa
M. PO3PaxyHKOBUM MOMEHT 34YeIlJIEHHS HwMm o6GuuceHo paximre (9.1)

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsHHSA

Rprelim=3\/ Mp
(2'H'qlining'2'kw'u)
—3 —
Rprelim_ 4 306.565 —0,0837 M

(2:1:0.22:2:0.505-0.375)

xepeno: [6]; [9]

LnpuHa ppMKLiINHOI HAKNA[KHU.

(9.2)

Po3paxyHKOBY IIUPUHY OTPUMYIOTH i3 NMPUHUHSATOI BiGHOCHOI IIMPHUHU Ta IIOYATKOBOTO CEpPegHbOro papiyca. Lle mpowmixkHa

reomMeTpis misi HO6OPY HaKIAOKHU.

Tabnvusa 0.9.3 — BuxigHi BenmyinHm fo (9.3): LUnprHa pukLinHoi Haknagku.

Mo3HavyeHHn Benunuunna OpunHuuA Moxop >KeHHs
Ky BiNHOIIEHHS IMMPUHU HaKJIagKu [0 il cepegHboro papiyca 6e3po3mipHa BXigHi gaHi
BeJIM4YHHa
Rprelim TIOYaTKOBUY CepenHill pafiyc HakIagKu M obuncneno paxime (9.2)

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA
bliningzkw'Rprelim
bhning=0.505-0.0836609=0,0422 M

Hxepeno: [6]; [9]

MonepenHin 30BHIWHIN AiaMeTp HaKnapKu.

(9.3)

TlomepenHiti 30BHIiMIHIM giaMeTp BM3HAYae Micie momrykKy B Tabmwumi. Ilicis BuOOpY CTaHOAPTHOI HAKJIAgKu ii GakTHUUHI
BHYTPIIIHIM i 30BHIIIHIM AiaMeTpu CTalOTh HOBUMHU BUXIDHUMU OAHUMU; IIOIEpenHi PO3Mipu A0 HACTYIHUX IIEPEBIpOK He

IIEPEeHOCATE.

Tabnvusa 0.9.4 — BuxigHi BenmyinHm po (9.4): NMonepefHil 30BHILWHINA AiaMeTp HakNaAKu.

Mo3Ha4yeHHa BenuuuHa OpuHUUA Moxop >XxeHHA
Ryrelim TI0YaTKOBUY CcepefHil pafiiyc HaKIagKu M obuncreHo pasime (9.2)
bjining PO3paxyHKOBa ITMPUHA HAKIa[IKU M oGuucrneno panime (9.3)

Mpuknag — 3BMYaNHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHLOIO 3ropsiHHSA
Dprelim=2 'Rprelim + blining

D =2-0.0836609+0.0422487=0,2096 m

prelim

Mxepeno: [6]; [9]

(9.4)

Tabnuust Hux4e BigTBOpioe mepeBipenud Butar i3 'OCT 1786-88 y Ttabnuui 11 Omnanxacioka. Lle icTropuuni aszbecTosi
HaKJIaJKM, HaBeMeHi [/ BIATBOPEHHS HaBYaJIbHOIO MeTOAy. TpuBasa JomycTHMa TeMIeparypa Bcix paakiB — 200 °C. [OIna
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Cy4JacCHOI KOHCTPYKIII 3aCTOCOBYIOTh HACHOPT BigmoBimHoi 6e3a30ecToBOi HAKIAOKW, SIBHO 3a3HAYAIOYM IHITY OCHOBY

IPUNHATTS.

Tabnvusa M.9.3 — [loBiAKOBI pO3Mipy Ta AOMYCTUMI PeXXUMU PPUKLIAHNX HAaKIaaoK

30BHilWWHIA piameTp, MM BHyTpilWHi# piameTp, MM ToBLWIUHA, MM Tuck, MMa KopoTko4yacHa Temnepartypa, °C
160 110 3,3 0,14...0,25 300
180 125 3,5 0,14...0,25 300
184 125 3,5 0,14...0,25 300
190 130 3,5 0,14...0,25 350
200 130 3,3 0,14...0,25 300
200 140 3,5 0,14...0,25 300
204 146 3,3 0,14...0,25 300
254 150 3,5 0,14...0,25 350
280 164 3,5 0,14...0,25 300
300 164 4,0 0,14...0,25 350
340 186 4,0 0,14...0,30 350
342 186 4,0 0,14...0,30 350
350 200 4,7 0,14...0,30 350
400 220 4,2 0,14...0,30 250

Onsa psgka 254 x 150 MM KypcoBa Mertomudka mnomae BepxHik Tuck 0,18 MIla, Omanaciok — 0,25 MIla. IlepeBipky
BUKOHYIOTb 3a oOpaHuM mxKepesioM. CaM BuGip HaWGIMKYOT0 PsgKa HE rapaHTye MOTPiOHOI HECy4ol 3MaTHOCTI: SKIIO TUCK

IIepeBUIEHO, TPUMMAIOTh iHIITy TeOMEeTPil0 ¥ MOBTOPIOIOTH HACTYIHI KPOKHU.

LincHMM cepenHin paaiyc TepTa 3a NPUAHATAMM AiaMeTpPaMHu.

Po3paxyHKOBU cepenHill pafiyC YTOYHIOIOTH 3a OBOMa NPUMHATUMHU OiaMeTrpamu. lle paniyc mpukiamaHHS pPe3yIbTyHOdoi

CUJIU TePTs B 3aCTOCOBaHiN Momesi.

Tabnvusa 0.9.5 — BuxigHi BennyinHm po (9.5): QiicHUI cepefHii paliyc TepTs 3a NPUNHATUMN AiaMmeTpaMu.

Mo3Ha4YyeHHa BenunuuHa OpuHuuA Moxop>keHHa
D, NIPUUHSATUYN 30BHIMHIN AiamMeTp HakIagKu M BXigHi maHi
d, IPUUHSATUN BHYTPIIIHIN HiaMeTp HaKnIagKu M BXifHi naHi

Mpuknap — 3BMYaHWI aBTOMOGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsAHHSA
R =
¢ (D,t+dy)
4
Re= (0.254+0.15) =0.101 ™
4

xepeno: [6]; [9]

Mnowa KinbuA opHiei ppuKLIAHOI HaKNapKu.

(9.5)

Tlnoma KinbIleBOI HAKJIQAKW BU3HAYAE CEPENHid MHUTOMUM THUCK. TyT OOYMCIIOETHCS IIJIOIIA OFHi€l MOBEPXHi; YHCIIO

IIOBEPXOHDB y2Ke BPaXOBYEThCSA y HOPMYJIi MOMEHTY.

Tabnvusa [0.9.6 — BuxigHi BenmyinHm fo (9.6): MNMnowa Kinbus ogHIEl PPUKLINHOT HaKNaaKu.

Mo3Ha4YyeHHa BenunuuHa OopuHuuAa Moxop>keHHsa
D, TIPUUHSATUY 30BHIIIHIN AiaMeTp HaKIagKu M BXifHI faHi
d, NPUHHATUN BHYTPIIIHIN giaMeTp HaKJlaJKu M BXigHi naxi

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHBOrO 3ropsHHSA

Alining= (D, D,-dydy)
4

Alining= 17.(0.254-0.254-0.15-0.15) ~0-033 ™*

4
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xepeno: [6]; [9]

MoTpibHa HOpMasbHa cuJsia Ha NOBEPXHAX TEpPTH.

Heo06xigHy OChOBY CHUIIy 3HAXOOSATh i3 PiBHAHHSA (QPUKIIHHOIO MOMEHTY. 3POCTaHHs pPo00YO0ro paaiyca abo 4yucjia mOBEPXOHb

3MEHIIIy€E HOTpi6Hy CHUILY. Il HOpiBHIOIOTL i3 MOKJIUBOCTSIMH 06paH0ro HATUCKHOI'O IIPUCTPOIO Ta IPHUBOJA BUMUKAHHS.

Tabnvus 0.9.7 — BuxifHi BenmyinHm po (9.7): MoTpibHa HOpManbHa CUla Ha NOBEPXHAX TepTS.

Mo3HavyeHHs BenunuunHa
M, PO3pPaxyHKOBUM MOMEHT 34eIlJIeHHS
u KoedilieHT TepTs GPUKIINHUX HaKIaTo0K
z KinbKiCcTh po60YMX TOBEPXOHD TEPTS
R, cepenHiit po6ounit pagiyc IpUUHATOI HaKIagKu
Mpuknag — 3BMYaiHMI aBTOMOGINb i3 ABUITYHOM BHYTPILUHBOrO 3ropsHHSA
P, =
M
(R¢2)
P= 306.565 =4047,1 H

(0.375-0.101-2)

xepeno: [6]; [9]

IDiRCHMM TUCK Ha (PPUKLiIAHY HAKNA[KY.

OpuHnusA Moxop>keHHs
H-Mm ob6uucrieHo paxime (9.1)
6e3po3mipHa BXifHI faHi
BeJIM4YKHAa
6e3po3MipHa BXifHI naHi
BeJIM4YKHa
M obyuceHo paxiure (9.5)
(9.7)

QaKTUYHUNE THUCK 3iCTaBISIOTH i3 MeXXaM{U caMe NIPUNHSATOrOo psangka. l[lepeBUIlleHHSI BePXHLOI MeXKi BHMarae 3MiHU

KOHCTDPYKLii. 3HaUeHHs HUXKYe DEKOMEHOOBAHOTO Aiala3oHy BKa3ye Ha 3amac IJIoml Ta norpebye IOSICHEHHS, aje He

O3Ha4a€ IepeBaHTazKeHH HaKJIaJKH.

Tabnvus [0.9.8 — BuxifHi BenmyinHm po (9.8): LiiCHUIN TUCK Ha PUKLIAHY HaKNaaKy.

Mo3Ha4yeHHa BenunuumHa OpuHMuA Moxop >xeHHA

Ajining TIJT0IIA OMHI€ET KiNTbIIeBOl HAKIJIaJKKU m?
P, moTpiObHa CUja CTUCHEeHHS HaKJIafoK H
Mpuknag — 3BMYaNHWIA aBTOMOBINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsiHHSA
Qactual™
Pl‘l
Alining

Qactval™  4047.06
0.0329993

xepeno: [6]; [9]

MakeT LMAIHOAPUYHUX NPYXKUH

o6yucneHo paxinre (9.6)

o6yuceHo paxiure (9.7)

(9.8)

=0,1226 Mlla

KinbkicTh pyKuH, iXHil cepenHil AiaMeTp i po3MillleHHs TPUHUMAaIOTh i3 KOMIIOHYBaHHS. 3a HEOOXiMHOIO CUIOI0 BU3HAYAIOTh

MOTPIOHUY OPIT, a HiC/is IPUNUHSATTSA OPOTY Ta KiJIBKOCTI BUTKIB IepeBipsiioTh paKTUYHE CKIamaHHs. [loTpibHa cuia i cuia,

SIKy PO3BUBAa€ BCTAHOBJIEHA IPYXKHUHA, € PI3HUMU BeIUYUHAMU.
Tabnvusa M.9.4 — MapamMeTpy LUAIHAPUYHUX HATUCKHUX NPY>XXUH 32 METoANKaMn

MapameTp NpPy>XuH

MHOXKHUK CHUJIH, II0 BPAXOBY€E IIPOTUII0 JOIIOMIXKHUX IIPYKUH

KoedinieHT HepiBHOMIPHOCTI HaBaHTaXKEeHHS

HonycTuMe HalpyXKeHHA KpydeHHs apoty, MIla

Mopyns 3cyBy mopoty, I'Tla

Xig BUMHKaHHS OJHOLUCKOBOIO / BOOUCKOBOIO 34EIJIEHHS, MM

Hepo6ou4i BUTKHU
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Cuna, Wo Npunagae Ha oaHY HATUCKHY MPYIXKUHY.

Cusly HATHUCKAHHS PO3MOOISIOTh MiXK NpyxRuHaMmu. Y mnpodin OmaHacioka AOAATKOBO BPAxXOBYIOTH OIP BiOTSKHUX i
BiATUCKHUX IPYKUH; y KypcoBoMy Ipodini nporo momaHka HeMae. YUCI0 NIPYyKUH Ma€e OyTH HOOATHUM IiJTUM.

Tabnvusa 0.9.9 — BuxigHi BenmyinHm po (9.9): Cuna, Wo npunagace Ha ofHY HaTUCKHY NPYXUWHY.

Mo3HauyeHHa BenunuuHa OopuHMUA

P, moTpibHa CUjIa CTUCHEHHS HaKJIaJoK H

z,pring KiJBKICTh OUTIHAPUYHUX HATUCKHUX IPYKUH 6e3po3MipHa
BeJIMYUHa

celease MHOXKHUK IIPOTUTII MONOMIXKHUX IIPYKUH 6e3po3MipHa
BeJIM4YMHa

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOIO 3ropsHHSA

p spring = P

Crelease™t'n

Z spring

P =359,2 H

spring™  1.065-4047.06
12

Oxepeno: [6]; [9]

Po3paxyHKOBa cusa NPY>XUHU MNPU BUMUKAHHI 34ensieHHs.

Po3paxyHKOBe HaBaHTAXXEHHS NPYXUHU 30iMbIIyIOTE KoedilliEHTaMKU MeTomy, IO
HepiBHOMIpHiCThL. 3a HUM BH3HA4UalOTh MiHiMalbHUN OPiT.

Tabnvusa 0.9.10 — BuxigHi BenmyinHm po (9.10): Po3paxyHKOBa CuJsia MPYXXUHU NPU BUMUKAHHI 34EMJIEHHS.

Mo3HauyeHHa BenuuuHa OpuHUUA

k,neven KoedinieHT HepiBHOMIPHOCTI HaBaHTaXKEHHS IIPYKUH 6e3po3mipHa
BeJIMYKHA

P pring noTpiOHa cuja OfHI€l HATUCKHOI IPYXKUHU H

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA

Pdesign=1 'Z'kuneven'Pspring
Pdesign=1 .2:1.15-359.177=495,7 H

xepeno: [6]; [9]

MoTpiOHMI piaMeTp APOTY NPY>XMUHU 3@ AONYCTUMUM HaAMNMPY>KEHHAM KPY4eHHS.

Moxop>XeHHs

o6yucneHo pasximre (9.7)

BXifgHi gaHi

BXiOHI maHi

(9.

9)

BPaXOBYKOTh BHMHUKAHHS Ta
Moxop>keHHn
BXimHi maHi
o64ucieHo paximre (9.9)
(9.10)

TToTpi6HUY miaMeTp OPOTY 3HAXOOATH 3a OOMYCTHUMHUM HANPYXKEHHSIM KpydeHHs. ami mpuiiMaioTh OOCTYIHUM OiaMeTp He
MeHIIe oTPi6HOoro Ta GiKCyTh HOTo AKepesio; po3paxyHoK i3 ApoOOBUM MOTPIOHUM giaMeTpoM liie He € BUOOpPOM BUPOOY.

Tabnvusa 0.9.11 — BuxigHi BenmyinHm po (9.11): MoTpibHniA giameTp APOTY NPY>XUHM 3@ AONYCTUMUM HaMNPy >KEHHAM KPYYEHHS.

Mo3HavyeHHs Benunumnna OoauHuusa Moxop>kKeHHsn

D pring CepepnHil fAiaMeTp UMIIHAPUYHOIL IPYKUHI M BXifgHi maHi

Tllow [ONyCTUME HaIpyzKeHHS KPy4eHHs APOTy MIlIa BXifHi faHi

Pgesign pPO3paxyHKOBa CHUJIa OfHi€l IPYKUHU H obuucreno paxime (9.10)

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsAHHSA
d 3y
8'Pdesign'Dspring

(I Taniow)

required —

—————————_
drequired=" g.495.664-0.03 ~0:0036 M
(11-800)

xepeno: [6]; [9]

FpaHuqHa cuna, 3a AKoi Hanpy>XeHHA ﬂplﬂﬁHﬂTOl’O APOTYy CcAra€e gonycrumoro.

(9.11)

3BOPOTHUHM PO3B'SI30K Ti€i caMoi YMOBH MILIHOCTi Ha€ OOMYCTUMY CUJTY OJIS BXKe IPUHUHSATOrO OPOTYy. Lo moOymoBy IIPOEKTY

MIOPiBHIOIOTH i3 HaNGiMbIIIO0 (HAaKTUYHOIO CUJIOI0 IPU BUMUKAHHI.
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Tabnvusa [0.9.12 — BuxigHi BennyinHm Ao (9.12): NpaHnYHa cuna, 3a AKOi Hanpy>XKeHHA NPUNHATOro0 APOTY CAra€ AOoNyCTMMOro.

Mo3HayeHHA BenunuumHa OopuHMuAa Moxop>keHHA
Dgpring cepenHil miaMeTp HUMTIHAPUYHOIL IPYKUHU M BXiOHi gaHi
d,ire NPUUHATUN JiaMeTp OPOTYy NPYXKUHHU M BXigHi maHi
T,llow IOIyCTUMe HalpyXKeHHs KPy4eHHs OPOTy Mlla BXifHI faHi

Mpuknan — 3BMYaliHWUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOPAHHA

P =
allow™ 11d 6" drwire Jwire Tallow (9.12)

(8'Dspring)

P =670,2 H

allow™ 17.0.004-0.004-0.004-800
(8-:0.03)

. L[e CIiBBIIHOIIIEHHS BUBOOUTH CaM IIPOEKT: A2Kepejia He OPYKYITh #oro B TaKOMYy BUTTISAOL.

Oxepeno: [15]

MpupicT cunm NPpy>XKHOCTIi NPU BUMUKAHHI 34enJIeHHA.

TIpupicT cumy MiK TOYATKOBUM i PO3PaAXyHKOBHM CTaHAMHU PA30M i3 XOOOM BHUMHUKAHHS 3ada€ HOTPiOHY MHOOATIUBICTH
NIPYKUHU.

Tabanus 0.9.13 — BuxiaHi BennynHy Ao (9.13): NMpupicT cnav NpyXHOCTi NPy BUMUKAHHI 34enIeHHS.

Mo3Ha4vyeHHa BenunuuHa OpuHuusA Moxop>xeHHA
P pring noTpibHa cuia ogHiel HATUCKHOI MPYKUHI H obuucneHo pasime (9.9)
Pgesign po3paxyHKOBa CHJIa OfHi€el IPyKUHU H oGuncneno pasxime (9.10)

Mpuknan — 3BUYaliHWA @aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOIO 3rOpAHHA

dP, P, (9.13)

spring=Pdesign'
=495.664-359.177=136,5 H

spring
dP

spring

Oxepeno: [6]; [9]

Poboua KinbKicTb BUTKIB HQTUCKHOI NPY>XUHMU.

Po3paxyHKOBe 4HCJI0 poGOYMX BUTKIB BH3HAYAIOTH i3 MOTpiGHOro mpupocTy cunu. [Ticjis KOHCTPYKTUBHOTO OKPYTJIEHHS
KOPCTKICTh OOYHUCIIIOIOTH TIOBTOPHO 3a IMIPUUHSITUM YUCJIOM, 60 OKPYTJIEHHS 3MIiHIOE CUJIOBY XaPaKTEPUCTHUKY.

Tabnvus 0.9.14 — BuxigHi BenmyinHm fo (9.14): Poboya KinbKiCTb BUTKIB HATUCKHOI NPY>XXUHW.

Mo3HauyeHHa BenuuuHa OopuHMuAa Moxop>keHHn
Dgpring CepenHil mAiamMeTp UUIIHAPUYHOL IPYKUHI M BXigHI maHi
d,ire IPUWHATUN [iaMeTp OPOTY NPYKUHU M BXifHI maHi
travel mopmaTkoBa gedopMaliisa Ipyu BUMHUKaHHL M BXifHI faHi
shearyodulus | MOAyJb 3CyBy Marepianay OpoTy MIla BXifHI maHi

dP pring PO3PaxyHKOBHUH IPUPICT CUIIN NPYKUHU H obuncreno paxime (9.13)

Mpuknan — 3BNUYaliHWA @aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBLOIO 3rOPAHHA

n L=
working™  travel-d et shearyoqus

(B'dPspring'DspringB)

(9.14)

Mworking= 0.003-0.004%-85000 ~2414

(8-136.487-0.03%)

xepeno: [6]; [9]

MoBHa KiNbKiCTb BUTKiIB HATUCKHOI NMPY>XUHU.

o poGoumx BUTKIB momaloTh HepobOoui KiHIeBi. 3arajgbHe YHUCIIO IMOTPiOHE OJIsT KPEecCJIeHHs IPYXKWHU; BOHO He MimMiHsE
poboUe YHCIIO0 B PO3PAXyHKY KOPCTKOCTI.
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Tabnvusa [0.9.15 — BuxigHi BennyinHm fo (9.15): MoBHa KiNbKiCTb BUTKIB HATUCKHOT MPY>XXUHW.

Mo3Ha4YyeHHa BenunuuHa OauHuuA Moxop>xeHHA

dead oils KibKicTh HEPOOOUYUX BUTKIB 6e3po3MipHa BXifHi gaHi
BeIMYUHA

nyorking po3paxyHKoBa Ki/IbKiCTb po60YUX BUTKIB 6e3po3MipHa o64ncieHo paxime (9.14)
BeJTMYUHA

Mpuknag — 3BUYaliHWA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOpPsiHHA
Niotal™ nworking+deadcoils

Niora=2.21429+1.75=3,964

Mxepeno: [6]; [9]

XKopCTKiCTb NPUAHATOI HATUCKHOI NPY>XUHMU.

(9.15)

KopcTkicTh 3i0paHOi IPYKUHM BH3HAYAIOTh 3a IPUMHATUMU AiaMeTpaMy ¥ poOOYMMM BUTKAMHU. 3aJIeXKHICTh € BJIACHOIO

IIePEeBipPKOI0 MPOEKTY, OTPUMAHOIO 3 PiBHAHHS Hedopmallii IpyKUHU. Y Ci HOBKUHU MiACTABIISIOTh B Y3TOAXKEHUX OOUHUIISAX.

Tabnvus [0.9.16 — BuxigHi BenmynHm 1o (9.16): XopCTKiCTb NPUNHATOT HATUCKHOI MPYXXUHW.

Mo3Ha4YyeHHa BenuuuHa OopuHMuA

Dgpring cepenHil miaMeTp MUMTIHAPUYHOIL IPYKUHU M

d,ire NPUUHATUN [iaMeTp OPOTYy NPYXKUHU M

shearodulus | MoOmynb 3CyBy MaTepiamay gpoTy MTIla

n,dopted TPUUHSATA KiTBKiCTh pOOOYUX BUTKIB 6e3po3mMipHa
BEJIMYMHA

Mpuknan — 3BUYaliHWA @aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpsAHHA

Co. =
SPHng™ - shearyoquius 'dwire4

3
(8'Dspring : nadopted)

C 50370,4 H/m

spring™  85000-0.004* ~
(8:0.033-2)

e lle cniBBigHOIIEHHS BUBOJUTE CaM IIPOEKT: AKepesia He IPYKYIOTh HOTO B TAaKOMY BUTJISIL.

Oxepeno: [15]

Cuna, AKy CTBOPIOE OAHAa Npy>XUHa npu poboyin pedopmauii.

Moxop>keHHn

BXifgHI maHi
BXigHi maHi
BXigHi maHi

BXigHi gani

(9.16)

TToyaTkoBy medopmariito 6epyTh i3 reoMeTpii CKilagaHHS: Pi3HUII BiTPHOI Ta BCTAHOBJIEHOI JOBXKUH. [JOOYTOK KOPCTKOCTi I

niel medopmatii Jae CIpaBXKHIO CUIIy IPYKUHU Y BBIMKHEHOMY CTaHi.

Tabnvusa 0.9.17 — BuxigHi BenmyinHm po (9.17): Cuna, Ky CTBOPIOE OfHa NPY>XUHa nNpu pobodin pedopmalii.

Mo3Ha4YyeHHa BenuuuHa OopuHMuA Moxop>keHHA
finstalled noyaTkoBa gedopMallis IpyKUHYU y CKIafaHHL M BXifHi faHi
C,pring KOPCTKICTh IPUHHATOI IPYKUHI H/m obuucieHo paxiute (9.16)

Mpuknan — 3BNYaliHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpsiHHA

P developed=Cspring’finstalled
Pyevelopea=50370.4-0.0075=377,8 H

e Ile crmiBBigHOIIEHHS BUBOJUTH CaM IIPOEKT: AKepeia He OPYKYIOTh HOTO B TAKOMY BHUTJISI[II.

Oxepeno: [15]

Hanbinbwa cuna Npy>XMHU — NpyM BUMUKaHHI 34eNnNIeHHA.

(9.17)

Tlpy BUMUKAHHI OO ITOYAaTKOBOI medopMarii gomaroTh Xim. Halbineiny oTpuMaHy CHUIIY IEePeBipsAIOTh 3a AOMYCTUMOIO CHUIIOIO

OPOTYy Ta 3allaCoOM XOoy OO0 3MUKAHHSA BUTKIB, SIKIIIO BiJIHOBiJIHy l"eOMeTpiIO 3a4aHo.
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Tabnvusa [0.9.18 — BuxigHi BennyinHm fo (9.18): Hanbinblia cnaa npyxXMHNM — Npy BUMUKaHHI 34emnaeHHs.

Mo3Ha4YyeHHA BenunuuHa OpuHuuA Moxop>xeHHA

travel momaTkoBa medopMallis Ipy BUMUKaHHI M BXifHi faHi

finstalled noyaTkoBa gedopMallis IpyKUHYU y CKIafaHHi M BXifHi gaHi

Cgpring KOPCTKICTh NPUUHSTOL IPYKUHU H/m o6uucreHo paximre (9.16)

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHBOrO 3ropsAHHSA
Pmaximum=cspring'(f;nstalled+travel) (9.18)

P, =50370.4-(0.0075+0.003)=528,9 H

maximum
e lle cniBBigHOIIEHHS BUBOJUTE CaM IIPOEKT: AXKepesia He OPYKYIOTh HOTO B TAKOMY BUTJISA[L.

Oxxepeno: [15]

HasiBHa cusia CTUCHEHHSA Ha NOBEpPXHAX TepTA.

QakTUYHI CUIM BCiX NPYXKUH IiICYMOBYIOTH i BpaXOBYIOTh IIPOTHMIIO0 MONOMIKHUX €JIeMeHTIB 3a THUM caMuM IpodineMm, Io
BHUKOPUCTAHO Ha IIOYaTKy PO3PaxyHKYy. Lle cuna, mocTynHa HaKilagKaM y NPUUHSTIA KOHCTPYKIII.

Tabnuua 0.9.19 — BuxigHi BennynHm go (9.19): HasBHa cuna CTUCHEHHS Ha NOBEPXHSAX TepTS.

Mo3Ha4YyeHHa BenumuuHa OopuHMuAa Moxop >keHHA
z,pring KiNIBKICTh OUTIHAPUYHUX HATUCKHUX IPYKUH 6e3po3mMipHa BXifHi faHi
BeIMYHHA
c.elease MHOXKHUK TIPOTHU/il TOTIOMIKHUX IPYKUH 6espo3mipHa BXifHi fami
BeIM4YHHA
Pseveloped (akTHyHa cula IPYXKUHU y BBIMKHEHOMY CTaHi H o64nceHo paxime (9.17)

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILLUHbOrO 3ropsAHHSA

P .=
net 2'spring'Pdeveloped (9.19)

Crelease

P =4256,7 H

net= 12.377.778
1.065

e Ile cniBBimHOIIEHHS BUBOOUTH CaM IIPOEKT: AXKepesla He APYKYIOTh HOr0 B TAKOMY BUTIJISML.

Oxepeno: [15]

MoOMEeHT, AKMM 34enJIeHHA nepepa€ HaasBHOK CUJIOKO NMPYIXKUH.

3aBepliajgbHa II€peBipKa IIOBEPTAETLCS OO MOMEHTY: INPUUWHSTA TeoMeTpis ¥ ¢GaKTHYHA CHIa MaloTh 3a0e3MeduTH
mjoHalMeHIlle PO3PaxXyHKOBUN MOMEHT. fKINO yMoBa He BUKOHYETHCS, 3MIHIOIOTh NIPYXKWHU, CKIamaHHS abo HaKlIamky #
IIOBTOPIOIOTH IIEPEBIPKYU CUJIN, TUCKY Ta MIITHOCTI.

Tabnvusa 0.9.20 — BuxigHi BenmyinHm fo (9.20): MOMeHT, KW 34ensIeHHS nepefac HasiBHOI CUJIOK0 MPYXUH.

Mo3HauyeHHa BenuuuHa OpuHMuA Moxop >xeHHn
R, cepenHilt po6ounil pafiyc IpUUHATOI HAaKIagKU M o6uucreHo pauime (9.5)
u KoedimieHT TepTs GPUKIINHUX HAaKJIaJOK 6e3po3mMipHa BxingHi gaHi
BeJIMYMHA
z KiJTbKiCTbh pOOOYHMX MOBEPXOHB TEPTS 6e3po3MipHa BXifHi faHi
BeJIMYUHA
P.et (daxTHYHA cHJIa CTUCHEHHS HaKJIafloK ITaKeTOM IIPYKUH H obuucieHo paxiure (9.19)

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOrO 3ropsHHSA
Mcapacity=p'Pnet'Rc'Z (9.20)

M =0.375-4256.65-0.101-2=322,4 H-™m

capacity

Mxepeno: [6]; [9]

DaKTU4YHUM TUCK HaKJIaA KM Big HAafABHOI CU/IM NPUAHATONO NakeTa NPy>XuH 3a (9.8).

TlipcTraBnsdlouyu HasBHY CHUIIy ITakeTa IpyxkuH i3 (9.19) y cmiBBigHomeHHs (9.8), OTpUMyEMO TUCK IPUNHSTOIO CKJIaNaHHS:
4 =Prasy/A. Ilnomy Haknanku 6epyTs i3 (9.6). Lleit THCK OPIBHIOIOTE i3 IPUUHSATOI MEXKEeI0 OKPEeMO Bif| IOIePefHBOI0 TUCKY
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3a mOoTpibHOIO cuioo. [JocTaTHil MOMEHT 3a (9.20) He yCyBa€ mepeBaHTaKeHHS HAKIAIKKU HAAMIPHOIO CUJIOI0 IPYZKUH.

Tabnuvusa M.9.1 — BuxigHi BeNMYMHN NPUAHATOr0 pilleHHsA: PakTUYHNA TUCK HaKNaAKW Bif HAssBHOT CUAM NPUAHATOrO NakeTa Npy>XuH 3a (9.8).

Mo3Ha4YyeHHa BenunuuHa OopuHMuA Moxop>keHHA
Ajining IIJI0IIA OfHiel KiblleBol HaKJIagKu M2 obuwuceHo pawimre (9.6)
P.et (akTHYHa cuTa CTUCHEHHS HAKJIAfOK MAKETOM IIPYKUH H ob6uncneno paxime (9.19)

Mpuknan — 3BNUYaliHWA aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA

q =
developed Pne "

A lining

Adeveloped™ 4256.65 =0,129 MIla

0.0329993
 lle CHiBBiHOIIEHHS BUBOOUTH CaM IMPOEKT: AKepesia He APYKYIOTh HOr0 B TAKOMY BUTJISI/I.

Oxepeno: [15]

NMonepepnHs CcyuifnibHa JOBXWHA NPY>XUHU 3 NPUAHATUMU POBOYMMU BUTKaMMU.

Tlicnist TpudHATTS PoOGOYOTO YKCIa BUTKIB IOBEPTAIOThCS Mo mpuHIuIY (9.15): momaioTh HepoOodi BUTKU. [ MOmepemHboi
TeOMETPUYHO! OLIHKH IIPOEKT OKPYIJIIOE L0 CyMy Bropy AO LiJIOr0 A MHOXKWTH Ha AiaMeTp APOTY: Lgy,=/ng,+nyeq,ld. Lle
KOHCepBaTUBHA yrofia IPOEKTY IIPO CYLIJIbHY HOBXKHUHY, a He ITacllOpTHa XapaKTePUCTUKA IPYXKWHK YU ITepeBipKa TeXHOOoril
il BUTOTOBJIEHHS.

Tabnnus M.9.3 — BuxifHi BEANYMHM MPUNHATOrO pilleHHs: NonepeaHa cyuinbHa A0BXWHA MPY>XUHWU 3 MPUAHATUMUN po6O4MMU BUTKaMU.

Mo3Ha4vyeHHa BenuuuHa OpuHuuA Moxop>xkeHHa

d,ire NPUUHATUN [iaMeTp OPOTY IPYKUHU M BXifHI naHi

dead oils KiJIBKiCTh HEPOOOYUX BUTKIB 6e3po3mipHa BXifHI maHi
BEJIMYMHA

n,dopted IPUHHSATA KiTbKiCTh pOOOYUX BUTKIB 6e3po3mipHa BXifHi naHi
BeJIMYMHA

Mpuknap — 3BMYaHUA @aBTOMOBINb i3 ABUMYHOM BHYTPILLHBOIO 3rOpAHHS
Leoia= |-nadopted"'deadcoils] “dyire

Leiq=12+1.751-0.004=0,016 m

e Ile cniBBimHOIIIEHHS BUBOOWUTH CaM IIPOEKT: AXKepesla He APYKYIOTh HOr0 B TAKOMY BUTJISML.

Oxepeno: [15]

3anac AO0BXXWHMU 0,0 3MUKAHHA BUTKIB npum BMMUKaHHI 34ensieHHA.

I3 BCTAHOBIEHOI MOBXWHU MPYKUHHU BiMHIMAIOTh AOMATKOBHUM Xii BUMUKAHHS Ta CYIIIbHY OOBXWHY, OOYMCIIEHY BHIIE:
Spum=Lycr-Af-Leyy. YCI TPU [OBXKUHY IIfCTABISIOTh Y MeTpax. [JomaTHUA pe3ysbTaT 03HAYAE 3aIUIIOK XOAY [0 3MUKAHHS B
MeXKax i€l reoMeTpPUYHOI MOMeni; HyJIbOBUH abo Big'€eMHUHI pe3ynbTaT He NPOXOOUTH INepeBipky. Komu BCTaHOBIEHOI
IOBXKUHU HEMae, 3arac 3ajIUIIaeThCs HellepeBipeHuM — MOoTo He 3aMiHIOITh HYJIbOBUM 3HaUYEHHSIM.

Tabnvusa M.9.2 — BuxiaHi BeANYNHU NPUAHATOrO pilleHHA: 3anac AO0BXUHN A0 3MUKAHHA BUTKIB MPU BUMUKaHHI 34enieHHs.

Mo3Ha4vyeHHa BenunuuHa OauHuuna Moxop>xeHHA
travel momaTkoBa medopMallis Ipyu BUMUKaHHI M BXiOHi gaHi
Linstalled IOBXKWHA NPYXKUHU Y BCTAHOBJIEHOMY BBIMKHEHOMY CTaHi M BXifHi HaHi

Ljolid TonepenHs CylijbHa NOBXUHA IIPYKUHU IPU 3MUKaHHI BUTKIB M 064KCIIeHO paHile

Mpuknag — 3BNUYanHMn aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOIO 3ropsiHHA

s L -travel-Lg,iq

release —~installed

s =0.034-0.003-0.016=0,015 ™

release

° L[e CHiBBiJIHOH_IeHHﬂ BUBOOUTH CaM IIPOEKT: KepeJjla He OPYKYIOTh #oro B TaKOMYy BI/IFJ'IHJIi.

Oxepeno: [15]
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Tapinbyacta npy>xuHa

TapinbyacTa IpyXWHa € anbTepPHATUBHUM HaTHCKHUM IIPUCTPOEM. Ii He CK/TamaioTh i3 IolepegHiM MakeToM y PO3pPaxyHKY

cunu. Ha KpecneHHI pO3pi3HAIOTH 30BHIIIHIW [AiaMeTp, OiaMeTp KOHTAKTy 3 HaTHCKHUM OUCKOM, BHYTDIIIHIM AiaMeTp

CYLiIbHOI YaCTUHU Ta OiaMeTp KOHTAKTYy 3 BUKUMHUM MiAITUITHUKOM.

Tabnvusa M.9.5 — MovyaTKoBa reoMeTpist Tapisib4acToi MPY>XUHU 3a METOANKAMN

MPUAHATTA ANA Tapifib4acToi NPY>XUHU

BigHOIIEHHS 30BHIITHBOTO JiaMeTpa A0 BHYTPILIHBOTO AiaMeTpa CYLiIbHOL
YaCTUHU

BigHOmIEHHS 30BHIIIHBOTO JiaMeTpa A0 BHYTPIIIHBOTO AiaMeTpa MeTI0CTKIB
BimHOWmeEHHS 30BHINIHBOTO AiaMeTpa A0 TOBIIMHU
BimHoIIEHHST BUCOTH OO0 TOBHIMHU

ToBIIMHA OJIS JIETKOBUX / BAHTA*KHUX aBTOMOOIIIB, MM

KinpkicTh Ien0CTKiB

HonycTtuMe HanpyxkeHHs, MIla

Mopynb npyxHocTi, I'Tla; koedinienT I[TyaccoHa

Kypcosa
MeToaMYKa

1,2...1,5

2,5..3,5
75...100
1,5...2,0
2..2,5/3...

8...20

1400

210; 0,26

Cuna, I10Tpi6Ha Ansg BUMUKaAHHA 34YenJieHHA 3 Tapiﬂb‘-laCTOIO NMPY>XUHOIO.

OnaHaclok

1,2...1,5

2,5..3,5

75...100

1,6...2,8

OkpeMuii fiana3oH He

oaHo

OkpeMuil miana3oH He

moJaHo

1400

210; 0,26

Cuily Ha BUXKUMHOMY IiAUINITHUKY BU3HA4YalOTh i3 piBHOBaru BaxKes. KOHTaKTHUU AiaMeTp Ma€ jexkaT! MiXK BHYTPIlIHIM i

3oBHimHIM. HynsoBe abo Bifg'eMHe Iylede 03Hadya€e HeIIpUAaTHY FeoMeTpio, a He CKiHUYeHHY CHUJIy BUMUKAaHHS.

Tabnvusa 0.9.21 — BuxigHi BenmyinHm po (9.21): Cuna, noTpibHa AN BUMUKAHHSA 34EMJIEHHS 3 Tapifib4aCToo NPY>XXUHOIO.

Mo3HavyeHHn BenuuuHa

P, noTpifHa CHUJla CTHUCHEHHS HaKJIafloK

D uter 30BHINIHIN AiaMeTp Tapinb4acTol IPyKUHU
D ontact miaMeTp KOHTaKTy 3 HATUCKHUM JUCKOM
Dinner BHYTPIIIHIN giaMeTp NeJ0CTKIB NIPyKUHU

Mpukiag — TapifibyacTa Npy>xvHa 3a OnaHaclokoM

Prelease= Pn'(D D

outer™

contact)

(Dcontact'Dinner)

p

release™ 4047.06-(0.254-0.2)

(0.2-0.079375)

Mxepeno: [6]; [9]

OoauHuuA

H

M

=1811,7 H

Moxop>keHHn

064YHCIIEHO D
BXigHi nani
BXigHi gani

BXiOHi maHi

JlorapudMiyHe cepefHE 30BHILLHLOIrO M BHYTPILLHbLOrO AiaMeTpiB CyLiIbHOI YaCTUHM.

aHimre (9.7)

(9.21)

Jlorapudwmiune cepemHe OBOX HOiaMeTpiB CYIJIbHOI YaCTHUHU BXOOUTH y NEpPeBipKy HampykeHHs. OOuABa OiamMeTpu OOOATHI,

30BHIIIHIN GiNbIINY 38 BHYTPIITHIHN.

Tabnvusa [0.9.22 — BuxigHi BennyinHm po (9.22): JlorapudmiyHe cepefHE 30BHILLHBLOIO M BHYTPILLHLOrO AiaMeTpiB CyLiSIbHOT YaCTUHW.

Mo3HavyeHHn BenuuuHa

D,uter 30BHIiIHIN giamMeTp TapinbyacTol IPYyKUHU

Dyisc BHYTpIIIHIN AiaMeTp CyIinbHOI YaCTUHU NPYRKUHU
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M

M

Moxop >keHHs

BXigHi maHi

BXigHi gaHi
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Mpuknag — Tapifb4yacTa nNpy>KnHa 3a OnaHaclokoMm

HOxkepeno: [6]; [9]

D, =
log (Douter'Ddisc)

n(p )

outer
D disc

Diog= (0.254-0.189552)

In (

0254 )
0.189552

Hanpy>keHHs B NenloCcTKax Tapinb4acToi NPy>XuHMU.

=0,2202 m

(9.22)

KHUKKM OLiHIOIOTH Pi3Hi TOYKYU Iepepi3y Ta gaioTh pi3Hi Koedinientu. Ilepimit fogaHoOK CHiNbHUM; 3HaK TOBLUIMHHOTO YJIeHa

Ta MHOXKHUKH OPYyroro 6epyTh LinKoM i3 BuOpaHOro mpodimto. I[IpumyIneHHs, IO BigMiHHICTH 3HaKa IMOB'sS3aHa 3 TOYKOIO

mepepisy, € iHTepIpeTalieo NPOEKTY, a He MOSCHEHHIM AXKepeJl.

(9.23) Konu 3acTOCOBYIOTH: [lepeBipka TapinbyacToi IPYKKUHU 3a KYPCOBOIO METOOUYKOIO, C. 40.

OkpeMuil NOPiBHANBHUYM NpPUKIIAMA 3a/UIIa€ CUJIy HAaTHUCKAHHS CHibHOI (puknifinoi wactunHu 3a OnanaciokoM i Ti cami

OPUUHSATI po3Mipu npyxRuHu. [[JIg IepeBipKuU Iiel TpyKUHU 3aCTOCOBYIOTH IIITIKOM KOediIlieHTH KypCOBOl METOOUYKM: TOYKA

IIOCepenyHi OCHOBU NEJIIOCTKY IIpU JedopMaliil 1o IIJI0CKOT0 CTaHy.

Tabnvus 0.9.23.1 — BuxigHi BenmynHm fo (9.23): Hanpy>XeHHs B NeNtoCcTKax TapinbyacTol Npy>XMHW.

Mo3HavyeHHA

D,uter
Dinner
Dgisc
tspring
hgpring

E aterial

npaterial

c,Ipha

cpending

c;hickness

cpodulus

P elease

D,og

BenuuuHa

30BHINIHIN AiamMeTp TapinbyacTol IPyKUHU
BHYTPIIlIHi} AiaMeTp MeI0CTKIB NPYKUHA
BHYTpIIIHIN AiaMeTp CyIinbHOI YaCTUHU NPYKUHI
TOBIIWHA Tapillb4acTol IPYyXKUHU

IIo4YaTKOBa BUCOTA TapillbyacTol IPyKUHU

MOJYJIb NIPY2KHOCTI MaTepiany Tapinb4acTol IPyKUHU

koediuienT [IyaccoHa MaTepiany TapinpyacTol IpyKUHU

MHOXHUK KyTa HaXuJly 3a BI/I6paHI/IM MeTOOooOM

MHOZKHHK 3TMHHOTI'O 4YJIeHa 3a BI/IﬁpaHI/IM MeToaoM

3HAKOBUYM MHOXKHUK TOBIIMHHOTO 4JIeHa 3a BI/I6paHI/IM MeToaoM

MHOKHUK MOAYJIS IPYZKHOCTi 32 BUOPAHUM METOLOM

CHJIa Ha BUXKHUMHOMY l'IiJII.HI/IHHI/IKy

norapudmiyHe cepenHE AiamMeTpPiB CYIiIbHOI YaCTHHU
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OpuHuuAa

M
M
M
M
M
MITa

6e3po3MipHa
BeJIMYUHA

6e3po3MipHa
BeJIMYUHA

6e3po3mipHa
BeNUYUHA

6e3po3mMipHa
BeJIMYUHA

6e3po3mipHa
BeNMYUHA

H

M

Moxop>xkeHHA

BXigHi gaxi
BXigHI maHi
BXiOHI maHi
BXifgHI maHi
BXigHi maHi
BxigHi gaxi

BXifHi maHi

BXigHI maHi

BXigHI maHi

BXigHi gaxi

BXigHI maHi

ob6uwncneHo paimre (9.21)

obuucieHo paxiure (9.22)
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Mpuknag — TapifbyacTa NpPy>XXMHa 3a KYPCOBOK METOANYKOI

Os

pring= 2P

+

release Daisc

( tspring2 : (Dinner+Ddisc ))

+

(Chending” (Plog=Dise) " ( Co Nepring

2
)“+Cihickness’ tspring' ( ¢ h

)) “Crodulus E

spring

material

(Douter'Ddisc) (Douter'Ddisc) (9.23)
Ddisc
(1 ']JmateriaIZ)
Ospring™ 2-1811.74-0.189552
(0.00252-(0.079375+0.189552))
=403 MIla
(0.5-(0.220207-0.189552)-( 1-0.005 )2+-0.5-0.0025-( 1-0.005 )
(0.254-0.189552) (0.254-0.189552)
0.189552
-1-2.1-10%°
(1-0.26%)

e Ile criBBigHOIIEHHS BUBOOUTH CaM MIPOEKT: [AKepeia He IPYKYIOTh HOTO B TAKOMY BUTJISI[II.

Oxepeno: [15]

(9.23) Konu 3acTOoCOBYIOTh: [lepeBipka Tiel camoi TapinbyacToi npyxunu 3a OmaHaciokoMm, c. 32.

BukopuCTOBYIOTE KoedilieHTn piBHAHHSA ONaHacioKa [OJIsT CEPeNuHU IIeNTIOCTKIB pPOo3pi3aHoi dYacTHHM 3a HauOimbInoi
medopwmariii. OmHAKOBa reOMeTpisi Ta CUJla i3 momnepenHiM IPUKIaAoM Jal0Th 3MOTY OAUYUTH caMe Pi3HUIII0 ABOX METOIiB.

Tabnuua [.9.23.2 — BuxigHi BennyuHn 1o (9.23): Hanpy>XeHHs B NentocTKax TapisibyacToi NPyXUHNU.

Mo3HavyeHHs
D,uter
Dinner

Dgisc

tspring
hgpring

E aterial

Hnpaterial

c,Ipha

cpending

cihickness

cpodulus

P elease

Djog

BenunumnHa

30BHIIIHIN giaMeTp Tapinb4yacTol NPyKUHU
BHYTPIIIHIN giaMeTp NeJI0CTKiB NPyKUHU
BHYTPIIIHIN AiaMeTp CyIinbHOI YaCTHHU NPYKUHU
TOBIIWHA TapiNibyacTol NIPyKUHU

TIoYaTKOBa BUCOTa TapilbyacTol IpyKUHU

MOJYJIb NIPYKHOCTI MaTepiany Tapinib4acToi IpyKUHU

koediuienT [TyaccoHa MaTepiany Tapiap4acTol NPyKUHU

MHOXKHUK KyTa HaxuJly 3a BI/I6paHI/IM MeTOoOooOM

MHOZKHHK 3riHHOTI'O 4YJIeHa 3a BI/I6paHI/IM MEeTOOoOM

3HAKOBUM MHOXKHUK TOBIIMHHOTO YJieHa 3a BI/IﬁpaHI/IM MEeTOAOM

MHOZKHUK MOJYJISI IPY2KHOCTI 32 BUOpaHUM METOLOM

CUJjila Ha BUXKUMHOMY l'IiJIH.II/Il'IHI/IKy

norapudmivyHe cepenHE AiaMeTPiB CYLiIbHOI YaCTHHU
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OaunHuuA
M

M

M

M

M

MTIla

6e3po3MipHa
BeIMYUHA

6e3po3mMipHa
BeJIM4YHHa

6e3po3mipHa
BeJIM4YHUHa

6e3po3MipHa
BeIMYUHA

6e3po3mMipHa
BeJIM4YHWHa

H

M

Moxop>xeHHA

BXigHI maHi
BXigHI maHi
BXigHi gani
BXigHI maHi
BXigHi naxi
BXigHi maHi

BXigHi maHi

BXigHi maHi

BXifgHI maHi

BXigHi maHi

BXifHi maHi

obuuceHo paxinre (9.21)

obyuceHo paxinre (9.22)
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Mpuknag — Tapifib4yacTa nNpy>KnHa 3a OnaHaclokoMm

(o +

spring= 2P D . -F .
release ' disc (Cbending'(Dlog'Ddisc)'( coh )2+Cthickness'tspring'( coh )) Cmodulus E material
(tspring2' (Dinner+Ddisc)) — g —g
(Douter'Ddisc) (Douter'Ddisc) (9.23)
Ddisc
(1 'pmateriaIZ)
Ospring™ 2-1811.74-0.189552
(0.00252-(0.079375+0.189552))
+ 5 =858,3 MlIlla
(0.5-(0.220207-0.189552)-( 2:0.005 )2+1-0.0025( 2.0.005 )
(0.254-0.189552) (0.254-0.189552)
0.189552
-0.5-2.1-10*°
(1-0.262)

¢ lle criBBimHOIIIEHHS BUBOOUTH CaM IIPOEKT: IXKepeja He APYKYIOTh KOT0 B TAaKOMY BUTJISAII.
Oxepeno: [15]
Tabnuua M.9.6 — KoedilieHTV nepeBipkn HanNpy>XeHHS Tapinb4acToi NPYy>XUHN

KoediwieHT napaMeTpu3oBaHOro 3anucy Hanpy>xeHHs Kypcosa meToauika OnaHaclok

MHOXKHUK KyTa HaxXuiIy 1 2

MHOXKHHUK 3TrHHHOTO 4YjIeHa 0,5 0,5

MHOKHHUK TOBIIMHHOTO YJIeHa -0,5 +1

MHOKHUK MOIYJISI IPY2KHOCTI 1 0,5

LWnium MaToO4YMHM ¥ Baxkesii BUMUKAHHA

1li mepeBipKkM BUKOHYIOTH IIPU [eTajlbHOMY IIDOEKTyBaHHi 3udemyieHHsd. Po3Mmipu muminis, mjaedi BaxKesiB i MOMEHT OIIOPY
Hebe3MnevyHoro nepepisy 3HiMamTh i3 KOHCTPYKIii. 3a BaxymamoBum, c. 62-63, o711 MaTOYMHYU 3aCTOCOBYIOTH cTaii 35 a6o 40X
i3 TepMOOOPOOKOIO, [OBXKWHY MATOYMHM OPI€EHTOBHO INPUNMAIOTH PIiBHOI 30BHIMIHROMY OiaMeTpy wiminis. [ BaKeJliB
BUKOPUCTOBYIOTh KOBKUH YaByH ab0 MaJjio- YU CepeqHbOBYTIIEleBY CTallb; KOHTAKTHI KiHIli 3MIITHIOIOTE.

Lniun MaTOYMHU BEOEHOro amuckKa

IIIniny nepeBipsAOTh Ha 3MUHAHHS Ta 3pi3: momycTuMmi mianalonu Bigmosiguo 15...30 1 5...15 MIla. V Bupasi 3pisy IpumtHATO
cepenHill miaMeTp, OTXKe B 3HAMEHHMKY CTOITh CyMa 30BHIIIHBOTO ¥ BHYTpilIHbOro aiametpiB. Lle sBHO 3adikcoBaHe
BUIIPABJIEHHs HaApPyKOBaHOro y BaxjamoBa MiHyca, oTpuMaHe 3 PiBHOBAaru MOMEHTY Ta IJIOII 3pi3y; oOupBa pe3ynbTaTu
CIIiZl PO3Pi3HATH.

Tabnuusa 0.9.24 — BuxiaHi BennynHm 0o (9.24): lWniunm MaToYnMHM BeAeHOoro amcka
Mo3Ha4YyeHHa BenunuuHa [oJ: "I 1TY | Moxop>keHHA

M, PO3PaxyHKOBUN MOMEHT 3UEIJIeHHS H-m oGuucneno paxime (9.1)

Mpuknag — cneuianbHi NepeBipKU 34eneHHs

O-y= , T..=
o 8Mmax P 4Mmax (9.24)

(dHZ‘dB2)Zlm (dH+dB)ZILHbUJ
Ocy=18.2 Mlla, 7,,=13.7 Mlla

e [omycTuMmi Hanpyru: 3MuHaHHs 15...30 MIIa, 3pi3 5...15 MIla (Baxmamos, c. 62). MaTouuny poGisiTh 3i ctami 35 a6o 40X i3 HaCTyIIHO0
TepMo0o6po6KOIOo, a il MOBXKUHY O€pyTh PIBHOIO 30BHIITHEOMY AiaMeTpy ILTiliB TEPBUHHOIO Baja.

e ¥V Bupasi 3pi3y Tyt I[1JIFOC, a BaxyiamoB gpyKye MiHyc. [IepeBipsgeThcs agBoMa crioco6amu. TOTOXKHICTh: MOMEHT ITepefaloTh Z IUTIIB Ha
cepefHbOMY pafiyci, oTke T = 2M/(dcp~z-b~l), a ne i € 4M/((d,+d,)-z"1'b). Hacnigok: i3 MiHycoM y 3HaMeHHUKY CTOiTh mofgBoena BUCOTA
ITina 3aMiCTh CepefHbOro fgiaMeTpa, i 3pi3 BUXOOuTh y KinbKa pasiB Ginpmmi 3a 3MuHaAHHSI — TyT 146 MIla nmpotu 18.2. Aye 3pi3 ige mo
IMWUPUHI mutina, a 3MuHaHHS 110 #oro BUCOTI, i mmpuHa 3aBxkau Ginbiia: 3pi3 MycuTh OyTH MeHIIUM. 3a HaAPYKOBAaHUM BUPa30M
Oynb-siKa CIIPaBKHS MaTOYMHA IIOPYIIYE BIaCHY MeXKYy [AXKepeJsia B KijlbKa pasis.

e BigxuneHHs Bif AXepesa: y 3HaMeHHUKY BUpa3y 3pi3y B34To (d, + d;), a He HappyKoBaHe (d, — d).

Oxeperno: [22]
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Ba>xkeni BUKJIIOYEHHSA 34enJieHHA

HamnpykeHHs 3TWHY BaKejs BU3HA4alOTh 3a CHJIOIO, IIepefaTOYHUM BiMHOUIEHHSIM IIJiedel, KiJTbKiCTIO BaKeJliB i MOMEHTOM
oropy nepepisy. Homyctumud mianmazon 320...400 MIla. 36inbineHHs mepepisy mepeBipsioTh pa3oM i3 mOTPiOGHUM XOomoMm
BUKMMHOTO MiAITAITHUKA Ta 3a30PaMu.

Tabnuusa 0.9.25 — BuxiaHi BennymHm 0o (9.25): Baxkeni BUKJIIOYEHHS 34enieHHs

Mo3Ha4yeHHa BenunuuHa OauHMuA Moxop>xeHHA

obuwnceHo paHimre (9.7)

P noTpi6Ha cujla CTUCHEHHS HaKJlagoK H

n

Mpuknag — cneuiaNbHi NepeBipKn 34ensieHHsA

Ousr= p | u=

__TpE — (9.25)
uzW,,, f

u=4.00: 0,,,=81 MIla

o Hanpyru 3ruHy BaxesiB He noBuHHI nepesuinyBatu 320...400 MIIa (BaxytamoB, c. 63). Baxeni po6iaTh i3 KOBKOTro 4aByHY ab60o Majo-
YU CepelHbOBYTJIEIeBOI CTaIi.

e u =1/f — mepemaToYHe YKUCIIO BaxkeJs: y CKiNbKY pa3iB BiH MHOXKUTE Xifg MydTU BUKIIOUEHHS ¥ OITUTH CUITYy Ha Hil.

o Hati6ineIne 3HOWYOTHCS caMe BHYTPIITHI KiHIi BaXkeiB, y SKi BOIUPA€ThCI BUKUMHUM IiANTUITHUK, — TOMY iX lIEMEHTYIOTh ab0
a30TYIOTh, @ 3BEPXY CTaBJISATh YIIOPHE KiJbIle.

Oxxeperno: [22]

TemoBa mepeBipka norpebye poboTu OyKCyBaHHS, PO3MOMiy TEIJIOTH ¥ TEeIJIOEMHOCTI merarnei. HaBemeHi mxkepeia
3a7aiTh TeMIlepaTypHi Mexi HaklamoK, ajie He HalOTh y BHUKOPHUCTAHMX pO3[ilax IIOBHOI Mopfeni HarpiBaHHS. Tomy
TEMIIEPATYPHUM PANOK TaOIUIli HE € JOKA30M TEIJIOBOI IPare3maTHOCTI.
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Po3anin 10. Kopobka nepepnay i peaykrop esnieKrponpueoaa

Bin 3apmaHuX epefaTOYHUX YHUCEeII A0 LiuX 3y6iB, CIIBHOTO MOIYJIs, IePEBIPOK MIITHOCTI ¥ po3MipiB KapTepa.

BuxigHUMM [aHUMU € XapaKTePUCTHKA BUOPAHOrO [OXKepejia TATM Ta IepefaTodyHi 4Yucia Horo muiaxy. s OBUTYHA
BHYTDIIIHLOTO 3TOPSHHS PSAN Iepefad IPUXOOUTH i3 TATOBOTO PO3PaxyHKy. [JIsg eJleKTpoMallMHK OepyTh NIPUUHSATY
penykiiito; il He BUBOIATH i3 By3bKOro po60doro mianasoHy ABUTYHA BHYTPIIIHBOTO 3TOPSHHS.

YV maparsnenbpHOro, 30KpeMa 3apsiAKyBaHOTo, ribpupga siBHO BUOHPAIOThH KOPOOKY ABHUTYHA ab0 pPEegyKTOp eJIeKTPOMAIIUHU.
TlocnimoBHUM ri6pun Mae eleKTPUUYHUN KoicHuM nuisx. CTyneHi pegqyKTopa IpalioloTh IOCIIOBHO Ta IEPEMHOXKYIOThH CBOI
BIOHOIIIEHHS; IEPEMUKHI Ilepefadi € aTlbTepHAaTUBHUMU IInsiXxaMu. lle pi3Hi KOHCTPYKTHUBHI O3HaKHU.

KiHeMaTu4yHa cxeMa # Yyucna 3y6iB

YV mBoBasbHIM cxeMi Ipalioe ogHa mapa. Y TPUBaJIbHIM — Iapa MOCTIHHOr0 3aYeIlyIeHHs Ta ITapa BUOpaHOI mepemadi; mpsMa
nepegada 3'egHye Banu 0e3 pobGotu umx map. OOHOCTYNEeHeBUHM eJIEeKTPUYHUM pPEenyKTOp BiOMoBigae MBOBabHIN cxewi,
OBOCTYIIEHEBUHM — TpUBaJbHi#. Yucna [T NONEpegHbOr0 BUOOPY Ta MEPEeBipKM BiAXWUIIEHHS HABEOEHO 3a KYPCOBOIO
MeTOOuYKoIo, c. 44-47, Ta OnanaciokoMm, c. 33-37.

Tabnvusa M.10.1 — [osigkosi napameTpun Bubopy 3ybyacTux nap Kopobku nepenay

MpuAHATTA 3Ha4yeHHA ¥ yMoBa

IlepemaTo4yHe YUCJIO MOCTIHHOTO 3a4YelIeHHS 1,8...2,5; 3aCTOCOBYETHCS IO TPUBAILHOI CXEMU

Yucro 3y6iB Bemydoi mectepHi 1iel mapu 17...23

Cyma 3y6iB y mapax OpHaKOBa 3a CIiJIbHOTO MOAYJis, KyTa HaXujly Ta llapajieJIbHUX BajliB
JomnycTuMe BiiXUJI€HHS AiliICHOTO IlepefaTOYHOr0 YKcya Mopnymb BiTHOCHOTO BimxuseHHs He Oinbine 5 %

Y noTOYHOMY aBTOMATHYHOMY IIPOEKTi Ile ITOYATKOBI peKoMeHparllil. Ko cminbHOI cymMu 3y0iB HEIOCTATHBHO, IIPOEKTHUMN
anroputMm 30inmbirye i go psay 3 MinimyMm 17 3y0aMu Ha KOXKHIiM mecTepHi ¥ Kojeci, He mocabiioloyn BUMOT [0 IIEpIIoi,
BHIIO] Iepefiay i MOMyCTUMOro KpoKy. 306ibIneHHs mo3a 17...23 He IPUIUCYIOTh KHUXKKaM; TabapyuTH Ta MiIlHICTb IPUHHSATOI
KOHCTPYKIIIi IIepeBipsioTs oKpeMo. BracHuil He3pificHeHHUN Bubip 30epiraeThcs 3 MOSICHEHHSIM BiIMOBH.

KanpupaTtu yucen 3y6iB KOpobku nepepay (e He NPUHHATI)

ITini gywmcma 3y6iB moOMpAIOTH 3a CHITBHOIO CyMOI0, OOYMCIIIOIOTH HiNiCHI IepemaTO4Hi YHCia Ta IePeBipAIOTh BiOXUIIEHHS.
BaxkaHo YHUKATH CHiJIbBHOTO OiIbHUKA Yucesn 3y06iB y mapi. Mane 4yucio 3y6iB, 30KpemMa HUXK4Ye PeKOMEHOOBAHOTO [iana3oHy,
He BUIIPABOOBYIOTH CAMUM BUKOHAHHSM YMOBH 3a BiIXUIEHHSIM.

(10.2) Kosu 3aCTOCOBYIOTH: TpuBajibHa KOPoOKa MEXaHIYHOT0 MUIAXY OBUTYHA BHYTPIIITHBOTO 3TOPSHHS.

KoxxHa IepeMuKHa Iiepefada Ma€ CBOIO pPO0OOYy Iapy ¥ CHibHY Mapy IIOCTiHHOTO 3adveryieHHs. [licias OKpyTrJIeHHS
NepeBipsa0Th KOXKHY Iepefady OKpeMo.

Tabnvus 0.10.2.1 — BuxigHi BenmyinHm po (10.2): KananaaTtn Ymucen 3y6iB Kopobkun nepenay (Lie He NPUAHATI)

Mo3Ha4yeHHa BenunuuHa OopuHuMuA Moxop)>keHHa

Uy PSiO IPUHHATHX IePefaTOYHUX YUCEeIT 6e3po3mipHa o6uucneno pasime (4.19)
BeJINYMHA

— TPUUHSATA KiHEMAaTHYHA CXeMa KOPOOKH He 4HUCJIOBa IIPUHUHSITO IPOEKTYBAIBHUKOM
BeJINYMHA

u, TPUHMHSTA ITapa MOCTIHHOTO 3a4YenieHHS 6e3po3MipHa IIPUAHSATO TPOEKTYBATBHIKOM
BeJINYMHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOIO 3ropsHHSA

T2y Zs (10.2)
Zl Zin
3763
U= g3 * g4 =1:32308
20 39

» Cywma 3y6iB y KOXHi# mapi omHakoBa: 63. Lle ymoBa napasejbHOCTI BaJliB 3a OMHAKOBUX MOMYJIS ¥ KyTa Haxuiy 3y0iB.
e MoMeHT ife yepe3 OBi mapu: MOCTIMHOrO 3a4elyIeHHs U caMoi nepenadi. ITpssMa nepenaya IecTepeHb He BUKOPUCTOBYE 30BCIiM.

o IcTOpHMYHUY HaBYAIbHUM NMPUKIIAL 306epirae 3aganuit Tarosuil psaa. Lini 3y6u HUXKYe € TIoIepeqHiMu KaHOUAaTaMu; IXHi BiTHOIIIEHHS He
TIPUUHSATI ¥ TATOBOMY IINISAXY M He 3aCBiAYYIOTh 3aBEPIIEHY KOHCTPYKIIiO.

* 3y6iB He OyBae IpPoOOBUX, TOMY PO3PaxyHKOBe IlepefjlaToYHe YHCJIO TOYHO He BiATBOPIOETHCS: METOAUKA [03BOJISIE€ BiAXUIIEHHS 10 5 %.

e € mapu 3i cuinbHUM OiTPHUKOM. ITopagy YHMKATH KPAaTHOCTI 3aCTOCOBAHO ITiCiIst BUMOT IO Linux 3y06iB, KpaHix mepegayd i KoKy psamdy.

xepeno: [6]; [9]
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(10.2) Konu 3aCTOCOBYIOTh: [IBOCTYIIeHEBUI PEAYKTOP €JIeKTPOMAIINHK a00 MTOCIiqOBHOTO ribpumna.

OO6upaBi mapm DIpaIioloTh OOHOYACHO. Benuke 3arajbHe BiTHOIIEHHS PO3MONUIAIOTh MiXK CTyHeHAMHU, I[00 YHUKHYTHU
TeOMETPHUYHO HEeIpUAATHOI Manmo3y0oi IecTepHi. 3a OKpeMol KOJiCHOI penyKiii I1iib KOPOOKH [OOPIBHIOE OTOJIOLIEHOMY
3araJbHOMY BifHOIIEHHIO, IIOAUIEHOMY Ha KoiicHe. llili mapu eneKTpUYHOTO PEOyKTOpa € IMOIEepefHIMH KaHOugaTaMH:
OTOJIOIIIeHe BigHOIIEHHS TSTOBOTO IIJISXYy BOHM aABTOMATHYHO HE 3aMiHIOIOTh, i 3aBEpIIEHOI KOHCTPYKII Liei KpPOK He
3acBiguye.

Tabnvusa [0.10.2.2 — BuxigHi BennynHm po (10.2): KaHanaaTtn 4ymicen 3y6iB Kopobkun nepenay (Lie He NPpUAHATI)

Mo3Ha4yeHHa BenuumHa OopuHUUA Moxopj>keHHa

Uy pSIA IPUWHATHUX IIePefaTOYHUX YHCell 6e3po3MipHa o6uucneno paime
BeJIM4YHUHa

— TPUAHSATA KiHEMAaTHYHA CXeMa KOPOOKK HEe YHCJIOBa NPUAHSATO IPOEKTYBATILHUKOM
BeJIM4YHUHa

u, NpUKHATa Napa MOCTIMHOro 3a4elyIeHHsA 6e3po3mipHa IPUAHSATO IPOEKTYBATBHIKOM
BeJIM4YHUHa

Mpuknag — enekTpomobinb

u,.= .
Y2 e (10.2)
Zl Zin
>7=70
b= 53" 53 971972
17 17

* Cywma 3y06iB y KOXHi# mapi omHakosa: 70. Lle ymoBa napaseabHOCTI BaJliB 3a OMHAKOBUX MOMYJIS ¥ KyTa Haxuiy 3y0iB.
¢ MoMeHT ife yepe3 OBi mapu: MOCTIMHOTO 3a4elyIeHHs U caMol nepenadi. ITpssMa nepenaya IecTepeHb He BUKOPUCTOBYE 30BCIiM.

o IcTOpMYHUY HaBYANIbHUM NMPUKIIAL 306epirae 3aganuit Tarosuil psaa. Lini 3y6u HUXKYe € TIoNepeqHiMu KaHOUAaTaMuy; IXHi BiTHOIIIEHHS He
IPUUHSATI ¥ TATOBOMY IINAXY ¥ HE 3aCBiAYYIOTH 3aBEPIIEHY KOHCTPYKIIiO.
* 3y06iB He OyBae OpPoOOBUX, TOMY PO3PaxyHKOBE ITepefaTOYHe YKUCIJIO TOYHO He BiITBOPIOETHCS: METOOUKA O3BOJISIE BiIxXuieHHs 10 5 %.

HOxkepeno: [6]; [9]
(10.3) Koyix 3aCTOCOBYIOTH: [[BOoBajibHa KOPoOKa ab0 OMHOCTYIIEHEBHUH PEAYyKTOP i3 ogHier0 po60oY0I0 mapoio.

TlepemaTouHe 4YHCIIO BHU3HA4Ya€ OE3IIOCEPEOHBO BiMHOINEHHS 3y0iB [ABOX Koiic. [JOmaTKOBOTO MHOXKHHKA IOCTiHHOTO
3aveIyieHHs B Iili cxeMi HeMae.

Tabnuua 0.10.3 — BuxigHi Bennynum go (10.3): KananpaTtn Yucen 3y6iB Kopobku nepenay (e He NpUnHATI)

Mo3Ha4vyeHHA BenunuuHa OpuHuusA Moxop>keHHA

U PSAN IPUUHATHX TlepefaTOYHUX YHuCes 6e3po3mMipHa oGuucreHo pasime (4.19)
BeJINYMHA

— MPUAHSTA KiHEMaTUYHa cCXxeMa KOPOOKHU He 4YHUCJI0Ba MIPUAHSTO [IPOEKTYBAIIBHUKOM
BeJINUYMHA

uy NIPUKHATA Iapa MOCTIMHOTO 3a4YeNIeHHs 6e3po3mipHa TPUAHATO MPOEKTYBATbHUKOM
BeJIMYUHA

Mpviknag — ABoBasibHa Kopobka nepenay

T Zy (10.3)
Zli
$7=63

U= 55 =1.33333
27

e CymMa 3y0iB y KoxXKHill mapi ogHakoBa: 63. Lle yMoBa IapanebHOCTI BaJliB 3a OJHAKOBUX MOAYJIS U KyTa Haxuy 3y0is.

* MoMeHT ifie yepe3 OofHYy [1apy, TOMY IIepefaTo4YHe YUCJIO — IIe IPOCTO BigHOIIEHHS 3y0iB.

o IcTOpuMuYHUI HaBYabHUU HNPUKian 36epirae 3amanuil TArosuit psap. Llini 3y6u HUXKYe € IonepeHiMy KaHOugaTaMy; ixHi BITHOLUIEHHS He
NIPUUHATI y TATOBOMY IIISXY M He 3aCBiI4yIOTh 3aBepIleHy KOHCTPYKIIiIO.

» 3y6iB He OyBae IpPoOOBUX, TOMY PO3PaxyHKOBe IlepefaToOYHe YHCJIO TOYHO He BiITBOPIOETHCS: METOOUKA [O3BOJISIE€ BiAXUIIEHHS [0 5 %.

e € mapu 3i cuibHUM OiTbHUKOM. ITopafy YHUKATU KPATHOCTI 3aCTOCOBAHO ITiCiIsi BUMOT IO Linux 3y6iB, KpaHix mepegayd i KoKy psamy.

xepeno: [6]; [9]
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NepBUHHWIA Ban BTOPUHHWIA Bar

] npsva

NOCTINHE 3a4ernseHHs

NPOMIKHUIA Ban

Pucynoxk 10.1 — KiHemMaTu4YHa cxeMa TPUBaJIbHOI KOPOOKK HACKPi3HOTO mpuKiany. [loka3aHo LIISIXY ITepefaBaHHs MOMEHTY; MacinTaby 3y6iB i
KOHCTPYKTHBHUX PO3MIpiB CxeMa He 3ajae.
Ixepero: [6].

nepBUHHWIA Ban

BTOPUHHWI Ban

PucyHok 10.2 — AnbTepHaATHBHA ABOBaJIbHA CXEMa TOT'O CaMoro Npukiany. Ha BuOpaHill mepenadi MOMEHT IIPOXOOUTE Yepe3 OgHYy pobody mapy.

Ixepero: [6].

Mopaynb i MiyHicTb 3y6iB

Mopynb BU3HAYAIOTh 3a 3TMHOM KOXHOI HaBaHTaxkeHOI napu. KoeodinieHT 3amacy cyxoro 34enjieHHsS BPaxOBYIOThH TillbKH B
MeXaHiYHOMY LUISXY, O€ BOHO €. EJeKTpUYHUN PEenyKTOp BUKOPUCTOBYE MOMEHT €JIeKTPOMAIINMHHU 0e3 LhOT0 MHOXKHUKA.

BubpaHuii MeTOn BU3HAYAE KyT HAXWIY, LINPUHY ¥ KOHTAKTHUHN KOe®illieHT.
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Tabnavusa M.10.2 — KyTun Haxuny 3y6iB i LUMPUHW BiHLIB 3@ MeTOAUKAMN
MeTopa i KOHCTPYKLiA
KypcoBa MeToguuKa: JIETKOBUY aBTOMOO1/Ib
KypcoBa MeTonuyKa: BaHTaXKHUM aBTOMOOINTb
OnaHacIoK: JTeTKOBUM, TPUBa/JIbHa CXeMa
OnaHacIoK: JIeTKOBUH, IBOBaJbHA CXeMa

OmnaHacioK: BaHTaXXHUH aBTOMOOi/TE a60 aBTOOYyC

KyT Haxuny 3y6iB, rpan

25...
20...
22...
20...
18...

35
30
34
25
26

LLinpuHa BiHUA, MM
15...25
20...25
15...25
15...25
20...40

Koediuient dhopmu 3yba 6epyTh i3 Tabnuui 12 3a HaWbGIMXKYIUM IPUBEOEHUM 4duciIoM 3y06iB. [I7s1 Koco3y6oi IecTepHi #oro
3HAXOOSTh OiMeHHSIM (akKTHUYHOTO YKcia 3y0iB Ha KyO KOCHHYyCa KyTa Haxuiy. 3a MexkaMu TaOIuIlli pe3ybTaT 3aIUIIaEThCS

nonepenHiM i moTpebye OKPeMoro o0r'pyHTYBaHHS.

Tabnuua M.10.3 — KoediuieHT hbopmu 3yba 3a npuBeneHUm Yucaom 3y6is

MpuBeneHe yucno 3y6is KoediuieHT hopmu
16 0,101
17 0,102
18 0,104
19 0,105
20 0,106
21 0,108
22 0,110
23 0,112
24 0,114

MpuBeneHe uncno 3y6is

28
30
32
35
37
40
45
50
60

KoediuieHT hopmu
0,117
0,120
0,123
0,128
0,131
0,136
0,142
0,145
0,150

HomycTuMi HanpyKeHHs 3ruHy 6epyTh 3a Tabnuieio 13 060x MeTonouK. Baxkka rpymna BigoBigae BaHTaXKOIiAHOMHOCTI ITOHAL
5000 Kr; oy TPaHUYHOTO BUNAAKY 30€piraroTh IpaBuiio o6paHoro npodisio i 3a3HaYaiTh KaTeropito.

Tabnvusa M.10.4 — [JonyCTUMi Hanpy>XeHHA 3ruHy 3yb4acTunx nap
Po6oua napa
INepia nepemayda ¥ 3apHii xifg

ITocrTiliHe 3a4YeIyIeHHS Ta pelllTa rnepefayd

HopMmanbHui Moaynb 3y6iB LIecTepeHb

Jlerka rpyna, Mla

750...850

350...450

Baxxka rpyna, MlNa
500...650

175...275

[na Bcix map OpUHMAOTh OOUH MOLY/Ib, He MEHIMWH 3a HauOinmpmwmi moTpiOHu#. OKpPYTIeHHS BUKOHYIOTH Yropy OO

OOCTYIIHOTO CTAHAAPTHOro psany. Yutay mMae 6a4uTH mapy, 10 BU3HAYUIIA MOAYJIb, i BiAPi3HATH pPO3paxXyHKOBUN MiHIMyM Bif

HprIHHTO]"O 3HA4YEeHH.

Tabnvus 0.10.5 — BuxigHi BenmyinHm po (10.5): HopManbHUin Moy b 3y6iB WecTepeHb

Mo3HauyeHHa BenuuuHa OopuHMuA Moxopj>keHHa
Z;; yucna 3y6iB i gificHi mepemaToyHi Yucia KOpoOKHU 6e3po3mipHa o6uucneno pasime (10.2)
BeJIM4YHWHa
B TPUAHSATUN KyT HaXUIy 3y0iB 6e3po3MipHa TIIPUNHSATO NIPOEKTYBaJIbHUKOM
BeJIM4YHUHa
B IpUUHSATA MMUPUHA 3yO64acToro BiHIA MM MPUUHATO IPOEKTYBATIbBHUKOM
m IPUUHSATUNR MOAYb 3y06iB MM TMIPUHHSATO MPOEKTYBATIbHIKOM
Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHBOrO 3ropsAHHSA
m=103V .
2M,, 05,08 B
nzyBk,
= 3 o =
m=10°V 2-306.565-c0s (30.000°) 2.967 mm
m-20-0.1200+(20.000-1073)-(400.00-105)
m,=103 =1.970 MM

2-659.115-cos (30.000°)

1-39-0.1500-(20.000-103)-(800.00-10°)
Myorp=max {2.967, 1.970}=2.967 MM

manﬁH
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e ml — moTpiGHUI MOYIh IIAaPU «IPUBOJA IIPOMIXKHOT'0 Bajia». Y MigCTAaHOBI IMUPUHY IIePEeBEOeH0 3 MM Y M, Hanpyry — 3 MIla B Ila;
30BHimMHIA MHOKHUK 1000 moBepTae MOOYIb Y MM.

e m2 — MOTPiGHUI MOMYJIb IIAaPH IIEPIIOi epenadi». Y MiiCTaHOBII ITUPHUHY ITIEPEBEEH0 3 MM Y M, Hanpyry — 3 MIla B I1a; 30BHimIHi#
MHOXKHHUK 1000 moBepTae MOAYJIb y MM.

e Mopyib OfWH Ha BCIO KOPOOKY: PiBHICTH CyM 3y6iB y mapaxX MOXKJIMBA JIAIIE 3a OJHAKOBOTO MOIYJIS, TOMY IPUUMAIOTh HAUOIIbIINM i3
TOTPiOHUX.

o Ha6inpmuit moTpibeH miIs mapyu «IIPUBOfa IIPOMIiXKHOTO Baja».

» KoedimienT ¢popmu 3yba B3sITO 3 AUCKPETHOI TAONUI 3a HAWOIUKYNM IPUBEIeHUM YUCIIOM 3y0iB.

HOxepeo: [6]; [9]

Tabnvusa M.10.5 — CtaHBapTHI paan MmoayniB 3ybyacTux nepenad

Pap mopynie 3HaA4YeHHA, MM
ITepeBaxHUM 2;2,5;3;4;5;6;8;10; 12; 16
IOomaTKOBUM 2,25; 2,75; 3,5; 4,5; 5,5; 7; 9; 11; 14; 18

Kypcosa metopuuka Hasusae 'OCT 9563-60, Onaraciok — OCT 37.001.223-80. Tyt BiATBOPEHO iCTOPUYHI pAAY AXKepes A
HaBYaJIbHOTO HO0GOpY.

KoHTakTHi Hanpyru B 3y6ax

KoHTaKkTHY mepeBipKy BeOyThb MiCIs NPUMHATTA MoAayisa. Mopyne npyxaHocTi crtami 210 ITla, kyT 3avemnenHs 20°.
KonTakTHU# Koedinient mopiBHioe 0,418 y kypcosiit meToguuni Ta 0,4118 B Onanacioka. ['pannuni mianasonu: 1500...3000
MIla gnsa npsmo3dy6ux i 1000...2500 MIIa mnst Koco3y6ux Koitic. ITepeBuIlieHHsT BEpXHbOi MexKi moTpebye 3MiHM reomeTpii Ta
IIOBTOPHOI IIE€PEBiPKHU.

O6unBa mxxepena APYKYHOTh pisHUII0 obepHeHUX papiyciB, xoda [/ 30BHIIIHBOTO KOHTAKTy KjlacHyHa Mopenb [epiia
BUKOPUCTOBYE CyMy. Po3paxyHOK BigTBOPIOE HaApPYKOBaHUM 3aluC i OKpeMoO IOBigoMisie pe3ynbTaT i3 cymolo. Ilio
Po30iKHICTh HE MOKHA ITPUXOBYBATH IIPU BUCHOBKY IIPO ITPAle3gaTHICTh.

Tabnvusa [0.10.6 — BuxigHi BennyinHm fo (10.6): KoHTakTHi Hanpyrun B 3ybax

Mo3Ha4YyeHHa BenunuuHa OpuHuuA Moxop>keHHa

m CIIiNTbHUM MOZYJb 3y6iB KOPOOKU MM obuncrneno patime (10.5)

B' IPUUHATUN KyT HaXUIy 3y0iB 6e3po3mipHa TIPUMHSATO IPOEKTYBAIbHUKOM
BeJIUYUHA

— BuOpaHa MeTOOUKa PO3PaxyHKy KOPoOKU He 4HCJIOBa IPUAHSATO MPOEKTYBATBHIKOM
BeJIUYUHA

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

Og=kcosp'v PE (7 -1 (10.6)
Bpsinacosa 1y Ty ’

8849.767-210000 C ; - 5 )=559.91 MIla

37.3210-sin(20.00°)-cos (20.00°)  34.6410 74.4782

0,,=0.4180-cos (30.000° )V

¢ [lepeBipeHO napy «IIpHBOfa IPOMIiXKHOIO Bajla» — HallHaBaHTaXKEHiIlly 3 TUX, 110 PaxXyiOTh.
» KoedimienT 0.418 — 3 BubpaHoro MeTony: KHUXKKH APYKyoTh 0,418 1 0,4118.

e OOuABI KHUXKKHU OPYKYIOTh ¥ Oy2KKax MIHYC: (1/ro1 — 1/ro2). KitacuyHsa Teopisi I'epiia oy 30BHIIIHBOTO 3a4ENIEHHS A€ ITI0C. TyT
IIOpaxoBaHO HAAPYKOBaHe; 3 IJIFOCOM BUMIio 6 927 MIla.

xepeno: [6]; [9]
KoMnoHyBasnbHi po3Mipu

Mi>kocboBa BigCTaHb 3a reoMeTpi€lo KoJic

BigcTraHp MiX ocsiMM BH3Ha4ya€ NMPHUIMHATa reoMeTpis Komic. i He MoxKHa JOBIMLHO 3MEHIINTH, 3aJUIIMBIIM MOMY/b i YUCa
3y06iB He3MiHHMMU. KypcoBa MeTOAMYKa BKa3y€e TEOMETPUUHUH IIJISIX; sIBHA PIBHICTH € MOOYAOBOIO IIHOTO IIPOEKTY.
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Tabnuua 0.10.7 — BuxigHi Benn4num go (10.7): MikocboBa BiACTaHb 3a reOMeTpIE KOJiC

Mo3Ha4veHHa BenunuuHa OpuHuuA Moxop>xkeHHa

A OpuUUHATI 1ini yucra 3y6is He Y1CJIoBa NPUAHSTO IPOEKTYBAIBHUKOM
BeJIUYUHA

m CIIiNTBHUH MOTYJb 3y6iB KOPOOKU MM oGuucreno pasime (10.5)

B' IPUUHATUN KyT HaXUIy 3y0iB 6e3po3mipHa TIPUWHSATO IPOEKTYBATbHUKOM
BeIUYUHA

Mpuknap — 3BMYaiHUA @aBTOMOBINb i3 ABUMYHOM BHYTPILLHBOIO 3rOpsAHHS

W= m(Z,+2Z,)

2cosf!

(10.7)

aw= 30.63 =109.1 mm
2cos30°

» KypcoBa MeTomMuKa IIPU3HAYAE caMe LieH IIISIX — BiCTaHb MiX OCSIMHU BUBOZSTEH i3 pO3MipiB IIIeCTepeHb, — ajie OKPeMOro PiBHSHHS HE

IPYKYE.
» Bigcranb ogHa Ha BCIO KOPOOKY: cyMa 3y06iB y mapax ogHaKOBa, TOMy KOXKHa IIapa [a€ Te caMe YHCIIO.

e PiBHiICTH — CTaHmapTHA reOMeTpis eBOJIbBBEHTHOI'O 3aUelNsieHHs, a He BUpa3 i3 KHWKKU. KHUXKIi HalneXXUTh BKa3iBKa, IKUM IUISIXOM iTH.

Oxepeno: [15]

Mi>xocbOBa BigCTaHb 3@ MOMEHTOM

OpieHTOoBHY OI1iHKYy OmaHacioka 3a MOMEHTOM Ha BUXiIHOMY BaJly BUKOPHUCTOBYIOTH SIK He3aJiexkHe 3icTaBieHHs. KoedirmieHT
ctaHoButh 8,9...9,3 mnma nerkosux i 8,6...9,6 mnus BaHTAXXKHUX aBTOMOOLTIB Ta aBTOOyciB. ®OpMysIy OKEpeao Hae IS
TPUBAJIBHUX KOPOOOK; [JI ABOBAJIBHOI CXEeMHU TaKOl IIepeBipKU BOHO He 3apa€. Po30ixkKHICTH i3 reoMeTpielo MOsICHIOIOThH [0
BUKOHAHHS KpeCJeHHs.

Tabnuua 0.10.8 — BuxiaHi sennymum no (10.8): MixkocboBa BifCTaHb 32 MOMEHTOM

Mo3Ha4yeHHa BenuumHa [oJ: I ITE: | Moxop >XxeHHA

Uy PSI IPUUHSATUX IEPENaTOYHUX YUCEIT 6e3po3mipHa obuncneno paxime (4.19)
BeJIM4YHUHa

Ko Koe(dilieHT Opi€eHTOBHOI Mi2KOCHOBOI BificTaHi 6e3po3mipHa TPUHHSATO MPOEKTYBATLHUKOM
BeJIM4YHWHa

Mpuknan — 3BMYaliHWUiA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBLOIO 3rOpsAHHA
awzktx3\/MBI/IX’ MBHX=Memaxu1 (108)
a,=9.10%275.0=59.2 MM

« M,, =207.81.323 =275.0 HM

e ko =8.9...9.3 — nerkosi aBToMOOiIi.

o PiBHsgHHS (53) HaAPyKOBaHe JIUIIE [JIsI TPUBAJIPHUX KOPOOOK Iepenady.
e Ile opieHTOBHE 3HAUEHHS: KHUXKKA M caMa IIUIIe «OPiEHTOBaHE».

Mxepeo: [9]

OCbOBUI PO3Mip KOPOOKHM

OcCrLoBHii PO3MIp CKNIamaloTh i3 IMMPUH 3y049acTHX KOJMIC, MgIIMMHUKIB i MybT. Ix KimpkocTi 4MTanTh i3 KOHKPETHOI
KiHEeMaTUYHOI CXeMHU; eJIeKTPUYHOMY PenyKTopy 0e3 ImepeMUKaHHS He IPUMINCYIOTh CHHXPOHi3aTopu. ®opmysa OnaHacioka
Ila€ BHYTPIIHIM KOMIIOHYBaJIbHUM PO3Mip 6€3 TOBIIMHM CTiHOK i (JiaHIliB.

Tabnvusa 0.10.9 — BuxigHi BenmyinHm po (10.9): OcboBuit po3mip kopobku

Mo3HauyeHHa BenuuuHa OpuHUUA Moxop >xeHHA

m,n,c KiTBKOCTi KoJtic, MgmunHuKis i MydT Ha Bamax He 4KCJI0Ba IPUAHATO MPOEKTYBATBHUKOM
BeJIMYMHA

B,B.H BiHOCHI IIMPUHYU €JIEMEHTIB KOPOOKH HE 4YHCJIOBa [IPUHUHSTO IPOEKTYBATIbHUKOM
BeJIMYMHA

a,, TeoMeTpUYHa MiXKOChOBa BiICTaHb MM obuucneno paxime (10.7)
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Mpuknag — 3BNYanHUA aBTOMOBINb i3 ABUFYHOM BHYTPILLHBOIO 3rOPAHHA
I=mB+nB+cH (10.9)
1=2-24.0+4-26.2+1-67.1=220 MM

e Tyt m — ne KIJIBKICTb 3y6uyacTux KoJlc, a He MOAyJ/ib: y KHUXKKHU Ta caMa JiiTepa O3Ha4ya€ pi3He B CyCigHIX PiBHSIHHSIX.
o IlMupuHYU B3STO CepeguHaMu 4acTok: B = 24.0 MM, B = 26.2 MM, H = 67.1 mM.

e Po3wmip no kaprepy, 6e3 CTiHOK i ¢aHIliB: cupaBkHI KOPoOKa [OBIIA.

o PiBHsaHHS (54) gpyKye nunre OnaHacioK, TOMY Ilei KPOK He 3a/JIeXKUTh Bif BUOpaHOro MeTony KOPOOKHU: KypcoBa MeTOAUYKA 0ChOBOTO
PO3Mipy OKpeMUM BHUPA30M He IIOJaE.

o KinpKkocTi mpounTaHo 3 KiHeMaTuuHOl cxeMu (pucyHok 10.1) 3a yuciaoM nepepady; sIKIIO KOHCTPYKILiA Bif Hel BigcTymae, BHECITH ix
BPYYHY.

xepeno: [9]

Tabnvus M.10.6 — OpIiEHTOBHI LUMPUHW efleMeHTiB KOPObKM nepenay

EnemeHT Opi€eHTOBHA LUMPMUHA AK YacTKa MIDKOCbOBOI BiacTaHi
3y6GuacTe KOIeco 0,19...0,25
TTigIIUITHUK 0,20...0,28
3y6uacta MydTa cuHXpoHi3aTopa 0,45...0,78

TIpomopuii ockoBUX po3MipiB HaBemeHo 3a OmaHaciokoM, c. 33, piBHsHHS (54). Jlirepa, 10 O3HAYa€ KiNbKICTH KOJIC Yy
dbopmyni moBxkuHYU, HE € MonmyeM 3y0iB. ITicis monepegHbLOr0 KOMIOHYBAHHS YTOUHIOIOTH CTiHKYM, OIIOPY, MaCTH/IbHI KaHAIU
Ta PEMOHTHI 3a30pY; 1Ii PO3Mipy He BUIIJINBAIOTH i3 HaBeJeHUX IIPOIIOPILii.
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Po3pin 11. KapaaHHa nepepaya

Haii6inbuia @ KpuTUYHA dYacToTu obGepTaHHs, mepepi3 Bama 3a 'OCT, po3paxyHKOBHU MOMEHT, HAIpPyrd KPYy4YEHHS Ta KYyT
3aKpy4YyBaHHS.

KappanHa nmepenada criojiydae KOpoOKy Iepefay i3 roJI0BHOIO ITepefayelo ¥ MyCUTh BUTPUMATHU ABi pPi3Hi HeOe3neku. [lepura
— BTpaTa CTiMKOCTi Ha BHCOKil 4acTOTi 00epTaHHsI: TOHKUY NOBTUH BAJI Ha IEBHIN YacTOTi MOYWHAE BUTHMHATUCS HeHati
CuJIbHillle, 1 11T YacToTa He 3alleXUTh Bifi TOro, IKUU MOMEHT BiH Ilepefae€. [Ipyra — mepeBaHTakK€HHsI MOMEHTOM: BaJl
CKPYYY€ETHCS, @ HafMipHe 3aKpy4YyBaHHS IICy€ PiBHOMIpHICTH 06epTaHHA ¥ cami IapHipH.

ToMy po3min paxyiooTh y ABa 3axopu. Coepiry — YacTOTH, i 3a HUMM moOupaioTh mepepid i3 psamy OCT. Ax motiMm, Komu
nepepi3 BigoMuii, — MOMEHT i TIepeBipKU Ha MIIHICTh Ta JKOPCTKICTb.

3axopn nepLIUi: 4YacToOTU 1 Nepepis

Haibinbwa yacTtota o6epTaHHA KapaaHHOro Basjaa.

Haiibinbira yactoTa oOepTaHHS Baja HACTA€ TOMi, KOMW OBUTYH 00epTAEThCsS HAWIIBUIOIIE, a KOPOoOKa Iepemay 3HUKYE
obepTu HaWMeHIle — TOOTO Ha BUIliM mepemadi. KoedimieHT 3amacy mipifiMae Iie YHCIO Ile TPOXW BHINE: Bajl Mae
BUTPUMYBAaTH He TiIbKM PO3PaxyHKOBUU PEKUM, a I KOPOTKOYaCHI IIepEeBUIIIEeHHS.

Tabnvusa 0.11.1 — BuxigHi BenmyinHm po (11.1): Hanbinblwa YactoTa obepTaHHA KapAaHHOro Bana.

Mo3HauyeHHa BenuuuHa OopuHMuA Moxop>keHHa

Ha#binblla KyToBa IIBUAKICT mKepena TAru Po3min 4 o6upae MaimHy, sska = ¢! BelutKHa, Ha3BaHa B
iHImoMy poagini

WsI'C Wy max

Befle KoJieca, i Ha3uBae il BeTMYWHY He3aIekKHO Bifl TOro, ABUTYH Iie YU

€JIEKTPOMOTOP.
U In U oo HalMeHIIe IlepefaBalbHe YUCIJIO KOPOOKH nepenay Ha Buimiit mepenadi 6e3po3mipHa BEIUYMHA, Ha3BaHa B
KOpOOKa 3HMKYE 00epTH HailMeHIIle — caMe TaM Bal 00ePTaEThCa BeJIMYMHA inmomy posini
HaWIIBU/IIE.
k,mega k, Koe(imieHT 3amacy 3a 9acToTo 00epTaHHs 6e3po3MipHa TIPUAHATO
BeJIMYMHAa IIPOEKTYBAJIbBHUKOM
Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA
w =
max k )
W sre (11.1)
Unmin
= —_ -1
Wmax= 1.15-691.15 = /948 ¢
1
°c w — 2KepeJsio TATH, w. — KapJaHHUH Bajl. Y TEKCTOBi# po3mudpPOoBIi aAXKepesa IIi T0O3HaYeHHs IepecTaBIeHi MiCI[sIMH; TyT BOHHU
amax max
AK Y APYKY.

e Muox#nuK 1.1...1.2 — 3amac Ha Te, 110 AXKepeJIo TATU MOXKe IePeKPyTUTU HOMiHaIl.

Ixepeo: [6]

KpuTuyHa yactota ob6epTaHHsa Bana.

KpuTuyHa "yacToTa — Ta, Ha AKifl Ban yTpadae CTiHKicTh. Ii 6epyTh i3 3amacoM Hap po60OYO0I0: MiK HUMH MYCHTb JIHIIMTHCS
BimcTaHs, iHaKIIe Bajl pauioBaTUMe HaATo OJIM3BKO [0 HeOe3ne4yHol 30HU.

Tabnvusa 0.11.2 — BuxigHi BenmyinHm po (11.2): KputuyHa Yactota obepTaHHS Bana.

Mo3Ha4yeHHa BenuuumHa OpuHuuA Moxop>xkeHHa

Kes K, 3arac KpUTUYHOI 4aCTOTH Haf PoGOYO0I0 6e3po3mipHa MPUHHSTO IPOEKTYBAIBHUKOM
BeIUYUHA

wpax HanbinbITa yacToTa 00epTaHHs Bajla c?t oGuucneno paxime (11.1)

Mpuknag — 3BMYaHMI aBTOMOGINb i3 ABUIYHOM BHYTPILUHBOrO 3rOpsSHHSA
Wi =K o5 Winax (11.2)
W, =1.6-794.823=1271,7 ¢!
e 3amnac K,,, = 1.2...2 Hag po6040I0 4aCTOTOIO: Ha KPUTHYHIN BaJl HoYKMHAE OUTH, i mpaiopaTu Oinsg Hel He MOXHa.

Ixepeo: [6]
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MoTpiOHMIA 30BHIWIHIA AiaMeTp 3a KPUTUYHOIO HAaCTOTOIO.

3Bifcu BUINIMBa€ MOTPiOHMYM 30BHiMHIM miameTp. ®opmyra po3B's3aHa BiMHOCHO [miameTpa: 3aJaHO KPUTHYHY YaCTOTy #
IOBXWHY, 3HAUTH Ilepepi3, aKui ii 3a0e3neduTs.

ITlinkopeHeBUY BHpa3 MoXKe CTaTH Bifi'eMHHUM, i Ile He IOMUJIKA: TaK OyBa€, KOIU KPUTHUYHY 4YacToTy 3abesneudye Oymb-gKa
ctinka. Tomi moTpi6HOTO HiamMeTpa SIK 0OMeKeHHS IIPOCTO HeMag, i mepepi3 moOupaloTh 3 iHIINUX MipDKyBaHE.

Tabnvusa 0.11.3.2 — BuxigHi BenmyinHm o (11.3): MoTpibHMiA 30BHILLHIA AiaMeTp 3a KPUTUHHOI 4aCTOTOH0.

Mo3HavyeHHn BenunuuHa OoauHuuA Moxop>keHHn

L,L, [OBXKMHA KapAaHHOIO Baja M MPUAHSATO IPOEKTYBATIbBHUKOM
dnd BHYTPIiIIHI#M giameTp Baja MM NIPUIHATO IPOEKTYBAIbHUKOM
Cy cTanui KoedilieHT KPUTUYHOI YaCTOTH MM/C BXifHi faHi

A,ero HYyJIbOBa IJIOIIA A1 BificiKaHHS Bifi'€MHOT0 IIiIKOPEHEBOT0 BUPa3y MM? BXifHi gaHi

Wy KPUTHYHA YacTOTa 0OEepTaHHS Baja ct o6uucreHo pasime (11.2)

Mpuknan — 3BUYaliHWUiA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpsHHA

Dporp=vmax (A, ( WL 2 )2-diy%) (11.3)
— .

w

DnoTp=‘/maX(0,( 1271.72-0.9> )2-71%)=57,174 MM
1.13-10%7

e ITe BUMOT'A, a He po3Mip: HafpPyKOBaHUii BUpa3 po3B's3aHo mono D. CaM po3Mip 6epyTh HACTYIIHUM KPOKOM i3 HaBEIEHOI0 Py
T'OCT 13758-89. fkIIo X0fieH ITOBHUM Iepepi3 He IPOXOAUTh YCi TP IepeBipKy, IPOEKT SIBHO IT0O3HaYa€ 1103aTabNIuyHy IonepenHio
TpyOy. [lepebip KaHOAUOATIB HE € BUPA30M.

e Hynb TyT 03Haydae, 110 KPUTHYHY YaCTOTy IIepeBHInye Oyab-sKa CTiHKa Tabmuni: migkopeHeBU# BUpa3 Bif'eMHUY, i Ile He IOMUIIKA, a
CTaH HU3bKOOOEPTOBOTO IIPUBOSA.

o Koedimient 6utts gxepemno gpykye sk 1,13-107 mig minimetpu. ¥V CI Toii camuit koediuieHTt gopisxioe 1,13-10* m/c, i apky1 nuire #oro
3 opuHUIEI0: 6e3 Hel BUpa3 He CXOAUTHCS 3a PO3MipHICTIO.

Ixepeno: [6]

30BHILWWHIN AiaMeTp KapAaHHOro Baja

TloTpi6HUI miameTp MavikKe HIKOIU He 306iraeTbCcsd 3 TUM, SKUM CHpPaBHi BUTOTOBJISAIOTH. TpyOu poOISATH 3a CTAaHOAPTHUM
PAIOM, i KOHCTPYKTOP 6epe 3 HhOTO HaWbGIuKUNN IPUOATHUHN PSIOOK — He MEHIINH 3a MOTPiOHUH, 60 MEeHUINHi He BUTPUMAE,
i He HabaraTo OiIbIIKM, OO IIe 3aiBa Maca.

Ile eguHUil KPOK PO3Tiny, KU He € GOPMYI0I0: TYyT HIYOT0 HEe 00YUCIIIOITh, TYT NPUNMAIOTh TabaIuuHe 3Ha4YeHHd. Came
TOMY HOT'0 paxye He apkyil engdoc, a KO 3aCTOCYHKY — 00YHCIIIOBa4Y BUpPA3iB HE BMi€ BiiTIOBilaTu Ha IUTAHHS «SIKUH PSIIOK
PAOY TiOXOOUTH».

IIpaBuIo BUOOPY. bepyTh HAaMEHIIUH PSIIOK PSAMY, 30BHIIIHIN AiaMeTp STKOTO He MEHIIUH 3a NOTPiOHMM; BHY TPIlIHIN
IiaMeTp psfKa 3aja€ CTiHKY.
T'OCT — 45/49...51, 55/59...62, 71/74,6...76, 85/90...92, 110/114...116 MM

Tabnvusa 0.11.3.1 — BuxigHi BenmyinHm o (11.3): 30BHiWHIN fiaMeTp KapAaHHOro Bana

Mo3HavyeHHs BenunuunHa (o . LTI ITE | Moxop>xeHHsn

Drorp TOTPiOHUI 30BHIIIHIN giaMeTp Bana MM oGuucneno paxime (11.3)

din d BHYTpIiIIHiN AiameTp Bana MM TIPUUHATO IPOEKTYBAIIbHUKOM
M, PO3paxyHKOBUM MOMEHT Ha Bajy H™m oGuucneHo paxime (11.4)

Mpuknan — 3BMYaliHUA @aBTOMOGINb i3 ABMIYHOM BHYTPILLHBOIO 3rOPAHHA
(d,D)eT'OCT 13758-89: D=Dy, T<[T], ¢/L=[¢/L] (11.3)
d=71 mm, L,=900 mM: D=57.2=74.6 MM
o TIpuitHsiTo mOBHUM nepepi3z d=71 MM, D=74.6 MM 3a TphOMa yMOBaMH: KpUTHUYHA YyacToTa, T=27.3 MIla < 300 MIla, ¢/L=0.52°/m < 6°/
M. Yci nepeBipku KaHAUAATIB 00YKCIIIOE TOM caMuii apkyIn engdoc.

» Bubip o6MexkeHO HaBeJeHUM PsAnoM TpyO. IlepeBipku € momepenHimMu; 3BapHi mBY, BTOMa, 6aaHCYBaHHS ¥ OIIOPH OKPEMO He
nepesipeHi.

xepeo: [6]
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3axon Apyrun: MOMEHT i nepeBipKu

Po3paxyHKOBMA MOMEHT Ha KapAaHHOMY BaJy.

Po3paxyHKOBUII MOMEHT — HaiGimbpmmil, SKMi Bal KONHM-HeOymb mmoHece. Moro OGepyTh Ha HUXKUill oepemadi, me

nepenaBajbHe YUCIIO Haubinblie.

A ocp 3BigKH 6epeThbCsI caM MOMEHT, 3aJIeKUTh Bil KOHCTPYKIII, i TYyT MeToOUKa pO3raiyXKy€eThbCH.

(11.4) Konu 3acTtocoByIOTh: Koneca Befje OBUTYH BHYTPIIIHBOTO 3rOPSIHHS Yepe3 3UellJIeHHS.

34eryIeHHS Nepeja€ MOMEHT TEPTSAM, i 3pUB IILOTO TEPTSI 00MeXKye Te, 110 B3araii Moxe npoitu pmani. Koedimient 3amacy B

TOKa3ye, y CKiNbKM pas3iB 34YelsieHHs 3[aTHe IepefaTu Oinblle 3a HOMiHAJIbHUN MOMEHT OBUTYHA, — i caMe Le 306iblIeHe

3Ha4YeHHA OOXOOUTh OO Balla.

Tabnvusa 0.11.4.1 — BuxigHi BennyinHm fo (11.4): Po3paxyHKOBMIA MOMEHT Ha KapAaHHOMY Bany.

Mo3Ha4vyeHHA BenunuuHa OpouHuuSA
Mrc M 1nax | HaUOIMbIINI MOMEHT AXKeperia TATH Hm
Uq Uy Hakbinblle nepefaBaabHe YUCI0 KOPOOKY Iepenay 6e3po3MipHa
BeJIMYMHaA
B koedinienT 3amacy 34yenneHds [lokasye, y CKiJIbKY pa3iB 3YeIyieHHs 6e3po3MipHa
37aTHe nepefaTty Oinblile 3a HOMiHaJIbHUM MOMEHT [IBUTYHA. BeJIMYUHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA
Mp=ﬁ'Msrc'u1
Mp=1.475-207.841'1.30155=399 H-w™

o MomeHT GepyTs Ha IIEPIIIH mepemaui: came Ha Hifl BaJl Hece HaHGimbIIe.

xepeo: [6]

(11.4) Konu 3acTocoByI0Th: Kojieca Befie TATOBUM €JIEKTPOABUTYH 0€3 3YEIlJIeHHS.

Moxop>XeHHA

BeJIMYMHa, Ha3BaHa B
iHImoMy poagimi

BeJIMYMHA, Ha3BaHa B
iHIIIOMy po3gimi

TPUUHSATO
MIPOEKTYBAIBHUKOM

(11.4)

34yenyieHHs B Iil CXeMi HeMa€, OTKe HeMa€ ¥ TOoro, mo o0MeKXyBajio 6 MOMEHT TePTSM. [IBUTYH IOJa€ CBill HaMOiIbIIMiI

MOMEHT IIPSAMO, i ZKOITHOTO MHOXKHMKA 3aracy B GopMyJii He 3'SBISIETHCH.

MHOXUTH Ha OOWHULIIO Oyyio 6 Tipie, HiXK He MHOXUTHU: yuTad no6ayuB 6u B GOPMyJIi BEIUYUHY, SIKOI B IIbOTO aBTOMOOIISA

IIPOCTO HEMa€E.

Tabnuus 0.11.4.2 — BuxigHi BennymHm no (11.4): Po3paxyHKOBUA MOMEHT Ha KapAaHHOMY Basy.

Mo3Ha4vyeHHa BenunuumHa OaunHuuA Moxop>xkeHHA

Mrc M 1nax | HaUOINMBIINN MOMEHT [Keperia TATH H-™m BeNIMYMHA, Ha3BaHa B iHIIOMY PO3Mimi

Up Uy Halbinbile nepefaBanbHe YUCI0 KOPOOKY Iepenay 6e3po3mipHa BeJIMYMHA, Ha3BaHa B IHIIOMY po3aini
BeJIM4YNHAa

Mpuknap — enekTpomobinb
MpzMsrc'ul
Mp=298.416'9.7=2894,6 Hw™m
e MowmeHT 6epyTh Ha [EPIIIN nepenaui: caMe Ha Hifi Basl Hece HaiiGinblie.

xepeo: [6]

Hanpyru Kpy4YyeHHs B KapAaHHOMY BaJy.

(11.4)

Tlepira mepeBipka — Ha MinHicTh. Hampyru KpydeHHs B TpyO4acTOMy mepepisi 3pocTaloTh OO0 30BHIIIHBOI MOBEPXHi, TOX

PaxyrTb CaMe TaM.

Tabnvus 0.11.5 — BuxigHi BenmynHm po (11.5): Hanpyru Kpy4eHHs B KapLaHHOMY Basly.

Mo3Ha4yeHHa BenunuumHa OpuHMuna Moxop>xeHHAa

M, PO3paxyHKOBUHM MOMEHT Ha Bajly Hw™ oGuucrneno panime (11.4)
dnd BHYTpIIIHi¥ miameTp Baia MM MIPUUHSTO IPOEKTYBAIBHUKOM
Dyut D TNIPUHHATUH 30BHIMIHIN fiaMeTp Bana MM obuncexo paxime (11.3)
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Mpuknag — 3BNYanHUA aBTOMOBINb i3 ABUFYHOM BHYTPILLHBOIO 3rOPAHHA

=
16-M, Dy (11.5)

(- (Dout4'din4) )

™= 16:399.008-74.6 27269 Mlla

((74.6%71%))

e [Ixxepeno BuMarae 100...300 MIla.
e Hanpyra Huzxde 100 MIla He nepesuiye gonyctuMy. [lepepi3 TakoxK Ma€ 3af0BOJIbHATH KPUTUYHY YacTOTY ¥ JKOPCTKICTh; OOHY
IPUYHNHY 3anacy 6e3 IOPiBHSHHS BCiX yMOB He BU3HA4alOTh.

Ixepeno: [6]

KyT 3aKkpy4YyBaHHA Bana.

Ipyra nepeBipka — Ha XOpCTKicTh. HaBiTh MIIHWIN Bajn HeNpHUOATHUN, SKIIO BiH HaATO MigmaT/IWBUMN: 3aKpydyBaHHS
CIIOTBOPIOE PiBHOMIpHICTL 00€pTaHHS M HOBAHTAXKYE MIAPHIpH.

Tabnvusa 0.11.6.2 — BuxigHi BennynHm po (11.6): KyT 3akpydyBaHHA Basa.

Mo3Ha4YyeHHa BenuuuHa OopuHMuA Moxop >keHHA

M, PO3pPaxyHKOBUM MOMEHT Ha Bajly Hw™m obuucrneno panime (11.4)
L,L, [OBXKNMHaA KapAaHHOTO Bajia M TIPUHHSATO TPOEKTYBATBHUKOM
dnd BHYTpIIIHi¥ miameTp Baia MM NIPUWHSATO IPOEKTYBAJIbBHUKOM
Dyut D TIPUUHSATUN 30BHIIIHIN AiaMeTp Basa MM ob6uwnceHo pasimre (11.3)

G MOJyJIb 3CYyBy MaTepiay Baja ITa BXifHI faHi

kqeg TepeBifHUN MHOXKHUK pafiaHiB y rpamycu rpag BXifHI faHi

Mpuknan — 3BUYaliHWiA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOIO 3rOpsiHHA

v= KaogMy-L,

( GS'H'(Dout4'din4) ) (11.6)

32

9= 57.2958-399.008-0.9 04712 TPaR

( 8.10*10.11.(74.6%-714) )
32

e Mexa — 6° Ha KOXXeH MeTp JOBXKWHU, TOMY I1ePeBipsI0Th caMe KyT Ha MeTp, a He KyT yChOoro Baja.

e Mopynb 3cyBy B3siTo 80 ['Tla — 3arajibHOBXKUBaHE 3HAYEHHS [JIT KOHCTPYKIIHHUX cTanmel. [Ixkepeno npykye 85 I'Tla; KyT o6epHEHO
nponopuiiHuii G, ToMy pi3HULISA He TYOUTHCS B OKPYTJIeHHSX. Lle pillleHHs IPOEKTY, HE OKepera.

xepeo: [6]

KyT 3aKpy4yBaHHA Ha MeTp AO0BXWHU Bana.

TIuToMe 3aKpydYyBaHHS 3BOOUTH MIOMEPENHE YKUCIIO N0 ONHiel MOBXKUHY ¥ POOUTH BalK Pi3HOI HOBXKUHU MOpiBHIOBaHUMU. Came
M0ro 3iCTaBNIAIOTH i3 OYCTUMOIO MeXelo.

Tabnavusa [0.11.6.1 — BuxigHi BenmyinHm o (11.6): KyT 3akpyd4yBaHHA Ha MeTp AOBXWUHMW Bana.

Mo3Ha4YyeHHA BenunuuHa OpuHuusA Moxop>keHHa
LV LE [OBXKHMHA KapJaHHOI'O Baja M TIPUWHSATO IPOEKTYBAJIbHUKOM
] KyT 3aKpy4YyBaHHS Baja rpan obuucnesno paxime (11.6)

Mpuknag — 3BNYaHUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA

PL=
@ (11.6)
L

v
OL= 0471232 =0,5236 rpag/m
0.9

¢ Mexka — 6° Ha KOXKeH MeTp JOBXKHUHHU, TOMY II€PEBipsI0Th caMe 1[I0 BeJIMYUHY, @ He KyT yChOr 0O Baja.

xepeso: [6]
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Po3pin 12. Nl'onoBHa nepepaya
KinemaTuyHUY TOAin penyKilii, 3ruH 3y6a, KOHTAKTHI HANIPYKEHHS ¥ y3TO[KeHHs reoMeTpil KoHiYHOoi abo rimoigHoi mapu.
Po3min cToCcyeThCs OKpeMoi TOJIOBHOI mepemadi BUOPAHOTO MEXAHiYHOr0 HIIsXy. B iHTETpOBAaHOMY €JIEKTPUYHOMY IPUBOMI

penykKilisi Moxe OyTH IMOBHICTIO 3amaHa pedykTopoM po3miny 10. [TogaBaTu [0 Hei Ife OJHY T'OJIOBHY Iepemady Ta BAPYTe
MHOXKUTY MOMEHT He MOXKHa. [I714 IapasesbHOTo ri6puna creplly BKa3yloTh, [0 SKOT0 TSTOBOI0 IUISXY HaJIEKUTh BY30JI.

Tun nepepadyi, MOMeHT i uucna 3y6is

Po3paxyHKOBUMA MOMEHT Ha BeAyuii WecTipHi

Po3paxyHKOBUM MOMEHT Ha BXOIi roJjIoBHOI INepepmadi OepyThb Bif [XKepejla TATH 4Yepe3 HUXKYY Iepefady KOpPOOKU 3
ypaxyBaHHSM 3alacy CyXxoro 3HelJIeHHS, sIKI0 BOHO HaJIeKUTh IbOMY IIISAXY. 3a HUM ePEeBIpsAI0Th MIKOBY MIIIHICTh apH.

Tabnvusa [0.12.1 — BuxigHi BenmyinHm fo (12.1): Po3paxyHKOBMIA MOMEHT Ha BeAYYii LWeCTipHi

Mo3Ha4yeHHa BenuuuHa [oJ: I ITE | Moxop>keHHA

Mg My oy MaKCHUMaJlbHUI MOMEHT [JBUT'YHaA BHYTPIITHEOTO 3TOPSHHSA Hm 004KCIIeHO paHiie

Uy DS IPUUHSTUX IEPENaTOYHUX YUCE]T 6e3po3MipHa oGuucneHo paxime (4.19)
BEJINYMHA

Upy min mepenaToYHe YHCJIO PO3[aBalibHOI KOPOOKU Ha BUIIIN Iepemadi 6e3po3MipHa [IPUAHSTO IPOEKTYBAIIBHUKOM
BeJIMYMHA

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsAHHSA
MpoaperMKmaxuxlupK (12.1)

Myosp=1.475-207.8-1.302-1.000=399 H-m

Ixepeo: [6]

Yucna 3y6iB rosioBHOI nepepauyi

B opunHapwHill TONOBHIM Iepefgadyi Bce IepefaTodHe YUCJIO peai3ye KOHiIYHaA Ilapa. Y IOABiMHIM MeToAguKa IIpUMiMae
BigHOINIEHHSI KOHiIYHOTrO cTymeHs1 1,7, a pemrty 3abe3neuye HWIHAPHUYHUYE CTyniHb. Yucna 3y0iB OKPYTJIIOIOTH OO0 Linux i
IIOBTOPHO BU3HAYAIOTh [AiMICHY PENyKIIil0 KOXKHOTO CTyIIEeHS.

(12.2) Kosn 3acTOoCOBYIOTH: OUuHapHa rojloBHa liepegayda.

Koniuna ab6o rimoigmHa mapa peanilye Bech HNOTPiOHMM CTYHiHb 3HUXKEHHS 4YacTOTH obepraHHs. OOupmBa wimi umcia 3y6iB
IIePEeBipSIOTE MIiCNIsA OKPYTIEHHS.

Tabnuua 0.12.2.1 — BuxigHi BennyuHn go (12.2): Yucna 3y6iB ronosHoi nepenadi

Mo3HauyeHHa BenuuuHa OopuHuuA Moxop>xkeHHa

— IPUUHSATUN TUII aBTOMOOiNA j1sg BUOOPY Iiama3oHiB He YHCJIoBa MPUAHSTO [IPOEKTYBAIIBHUKOM
BeJIMYUHA

— TPUUHSATUN TUII TOJIOBHOI ITepemayi He 4HUCJIoBa HPUAHSTO IPOEKTYBATIBHUKOM
BeJIMYUHA

Z, IpuiHATa KinbKicTh 3y0iB Befydoi IIecTepHi roJoBHOI Iepenadvi 6e3po3mipHa IPUAHSATO IPOEKTYBATbHHKOM
BeJIMYUHA

Mpuknag — 3BMYaHMI aBTOMOGINb i3 ABUINYHOM BHYTPILUHLOrO 3ropsSHHSA

uy= z,” b6=arctg Z, 12.2)
Z Zy
U= 55 =6.11111
9
b=arctg 4 =9.293°
55

e OpuHapHa nepefaya: yce rnepefaToyHe YHUCIIO Hece KOHiYHa mapa.
o JI:xkepeso momae Zi1 = 5...11 (MeHIIi 3HaYEHHS — OJIsI BAaHTAXKHUX aBTOMOOIITIB).

xepeo: [6]

(12.2) Koytu 3acTOCOBYIOTH: [lofiBiliHA T'OJIOBHA epefiadya 3 KOHIYHUM i MUIIHIPUYHUM CTYIIEHSIMHA.
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Ilini umcma 3y6iB 000X CTyHEHIB HaBeNEHO y YHUCJIOBi# mimcTaHOoBLi. [T00yTOK (GaKTHYHUX BiOHOIIEHL BU3HAYAE MPUUHSATY
TOJIOBHY Ilepefady; NMOTpi6He YHCIO 3ajIMIIaeTbCs OKPeMOI0 BHMMOrowo. s KoHiYHOI Ta IUIiHAPUYHOI Iap BU3HAYaloTh
BJIQCHI MOAyJIi I BUKOHYIOTb IIePEeBipKK KOHTAKTY Ta 3TUHY IIPU IXHIX MOMeEHTax.

Tabnvusa 0.12.2.2 — BuxigHi BenmynHm po (12.2): Yucna 3y6iB ronoBHoi nepepadi
Mo3HavyeHHn BenunuuHa

— TIIPUHHSATUYN TUI aBTOMOOLIS [y BUOOPY Aiama3oHiB
— TIPUHHSATUYN TUII TOJIOBHOI Iepenayi

Z, TPUUHSATA KiTBKICTh 3y0iB BeAy4oi IeCTepHi rOJI0BHOI ITepenayvi

Mpuknaa — noABiiHa ronoBHa nepegaya

U=z, z, - 6=arctg Z,

OpuHuuA

He 4YHCJIOBa
BeJINYHWHa

He 4YHCJIOBa
BeJIN4YHHa

6e3po3mipHa
BeJIMYMHA

Moxop>keHHsA

TPUWHSATO IPOEKTYBAIbHUKOM

TIPUHHSATO MPOEKTYBAIbHUKOM

TPUWHSATO IPOEKTYBAIbHUKOM

1 (12.2)
Zy Z3 Z
U= 15 " 55 =6.11111
9 15
f=arctg 4 =30.964°
15
o IlopBifiHa mepepmava: Ojis KOHiYHOI mapu noTpibHo 1.7, 3a minumu 3ydbamu npuiiaaTo 1.6667; nuningprysa Mae 3.6667. 3aransHe
noTpi6He uo = 6.1420.
e [Ikepeno nogae Zi: = 5...11 (MeHII 3HaYEeHHS — [JIs BAaHTAXKHUX aBTOMOOIITIB).
Mxepeso: [6]
Tabnvusa M.12.1 — [loBigKOBIi NapamMeTpu NMPOEKTYBaHHA rOJIOBHOI Nepeaadi
MpuAHATTA Diana3oH abo npaBuno pxepena
Yucrno 3y6iB BeAy4oi KOHIYHOI mIeCcTepHi 5...11; MeHII 3HaYEHHS OIS BaHTAKHUX aBTOMOOIJIiB
OpieHTOBHE 3arajbHe IepeflaTOYHe YUCIIO0 JIETKOBOTO aBTOMOOIIsA 3,5...4,5 3a BaxnamoBum, c. 178
Opi€HTOBHE YHCJIO BAHTAXKHOI'0 aBTOMOOGIS 5...7 3a BaxyiamoBum, c. 178
IToBxkuHa TBIpHOI MOYATKOBOTO KOHYyCa 90...150 MM
[IIupuHa 3y049acToro BiHIIST 3a3Buual TpeTuHA [OBXKUHU TBipHOI
IomycTuMe HalpyKEeHHS 3TUHY 420...550 MIla; MeHIIIe Ipu KOHCOJIbHIM OIIOPi BEAy4oi IecTepHi

Hagepeni BigHomenus 3,5...4,5 i 5...7 € nepeBipkoio npasponopi6HocTi. He3BuYHUN pe3yibTaT BUMara€e 3BipUTH 3aJaHy

MaKCHMaJIbHy IIBUIKICTh, 9aCTOTy 00epTaHHS [OXKepejia ¥ BUIly Iepemady KopoOku. lle He mimcTaBa caMOBiIBHO 3aMiHUTHU

PenyKiiio, siIKy MoTpe6y€e TATOBUM PO3PAXYHOK.

Moaynb i nepeBipka reomeTpii

Mopaynb 3y6iB 3a Ginbwum pagiycom

Mopynb Ha 30BHIIITHbOMY TOPIIi KOHYCa BU3Ha4alTh 3i 3runy. Koediuient ¢hopmu 6epyTh 3a IpUBEgeHUM YUCIIOM 3y0iB i3 Ti€i
camoi Tabmumi 12, mo HaBemeHa B po3nimi 10. [IpuitHsaTa mOBXKHMHA TBIpHOI 3afa€ IIMPUHY BiHIS, TOMY ii 3MiHa BIUIMBA€E Ha

pe3ynbTaT i moTpedy€e MTOBTOPHOI IePeBipKH.
Tabnuua 0.12.3 — BuxigHi BennynHm go (12.3): Moaynb 3y6iB 3a 6inbluvM pagiycom

Mo3HavyeHHn BenuuuHa

o IOIyCTUMe HalpyKeHHs 3TUHY 3y0iB roJIOBHOI Ilepemadyi
Mosp PO3paxyHKOBUM MOMEHT Ha BXO[Ii TOJIOBHOI Ilepemadi

Z ypcna 3y6iB CTyIeHiB rojoBHOI mepenadyi

B NPUUHSATUN KyT CHipasti Begy4oi mecTepHi

L TpUMHSITA JOBXKWHA TBIPHOI KOHyCa
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OopuHuuAa
MITIa
H-wm

6e3po3mipHa
BeJIMYHWHa

rpan

MM

Moxop>keHHn
MPUUHSATO IPOEKTYBATBHUKOM

o6uuncneHo panimre (12.1)

o6uuceHo paxinre (12.2)

NPUAHATO MPOEKTYBAIbHUKOM

TIPUNHSTO IIPOEKTYBaJIbBHUKOM
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

mreq,iz\/ -103M. o A=1-
6-10°M;cos B; 2 (12.3)
my,Z,L(1-2%)o L
A=1- g 10,5 =0.666667
111.4630
Mroq1=V 6-399.008:10%cos (50.000°) =3.3432 mm
11:0.1280-9-111.4630-(1-0.666667°)-485.00
Mroq 2=V 6-2438.383-10%-cos (20.000) =3.7341 mm

m:0.1500-55-111.4630-(1-0.666667°)-485.00
Mpq=max(3.3432, 3.7341)=3.7341 mm

m,=4.00 MM (IPUNHATO MiCJIs NepPeBipoK)

e ¥V dopmyni Mi 3agano B H'M i mEHOXXHUKOM 1000 nepeBenero B H-mM; Lib — y MM, 0 — y MIla. Iapekcu 1 i 2 no3HavaioTs Begydy i
BelleHy llIeCTepHi; M1 — po3paxyHKoBu# MoMeHT (12.1).

e IToTpiOHO 3a 3ruHOM m = 3.73 MM; npuiHaTo 4.00 MM i3 nonepenHiM Kpokom 0,25 MM, miciis mepeBipKu KOHTaKTYy. L i b mepepaxoBaHo
3a NpUUHATUM MopyJieM. lle HaBuanpHUY Migbip eKBiBaJIeHTHUX KOHYCIB, He ITOBHA IepeBipKa rimoigHoi reometpii 3a ISO/AGMA.

» KoeginienT popmu 3y6a B3sTO 3 Tabiuul 12 3a IpuBeieHOI0 KUIBKICTIO 3Y0iB Z,, = 34.3 — 3 Tiel camoi Tabui, mwo # y pospini 10.

Ixepeo: [6]

I KOHIYHOTO 3aYeIyIeHHs KyTH CIlipasni 060x kKoiic omHakosi: 30...40°. [Ins rinoinHoro 3a BaxiamoBuwM, c. 177, mpuiiMaioTh
40...50° y Bemyd4oi Ta 20...30° y BemeHoOi IecTepHi. BigHolIeHHsS KOCHHYCIiB IUX KyTiB BU3Hauda€ 30ilblIeHHS miameTrpa
BEyYOi MIeCTePHi. Horo pekoMenpmoBaHa Mexa 1,2...1,5: GiyibIlia [AyIs1 JIETKOBHX, MEHINA M/ BAHTAKHUX aBTOMOOLTIB.

TTicnist po3paxyHKY IIOPIBHIOIOTH MPUUHSTY TBipHY 3 TBipHOIO, II[0 BUIJIMBAE 3 OTPUMAHUX MOMOYJISA Ta Yucen 3y0iB. SKIO BOHU
He Y3TO[XKeHi, ImonepenHs reoMeTpis He 3aMKHeHa: NOTPIOHO YTOYHUTH BUXiOHI po3Mipu Ta IOBTOPUTHU Po3paxyHOK. Came
BUKOHAHHS YMOBU 3a HaIIPYyXKEHHSIM IIbOT'O He BUIIPABJISE.

KoHTakTHi Hanpyru B 3ybax ronoBHoi nepepaui

KoHTaKTHY NepeBipKy BeOyTh 3a MIKOBUM PO3PaxXyHKOBHM MoMeHTOM. Baxmamos, c. 181, mogae 1000...1200 MIla, Ginbie
3HA4YeHHS [JId rinoigHoi mepemayi, Ta crami 15XH3A, 20XH3A, 20XHMA, 30XTI'T.

YV 3acTocoBaHOMY 3amuci 3HAMEHHUK MICTUTh IIMPHHY BiHISA 3a BaxyjamMoBUM, a He [OBXKUHY KOHTAKTHOIL JIiHil 3 KypcoBoi
MeTomuuku. [ rinoigHoi mapu BpaxoBaHO pi3Hi KyTu crmiparni Ta 36inbiareHui giameTp Bemydoi mectepHi. O6ungBa BigcTynmu
MaioTh OyTH BUOUMUMHU IIOPYyd i3 pes3yabTaToM. Ha BigMiHy Bim HapmpykoBaHoi dopmynu po3miny 10, TyT mxKepeso
BUKOPUCTOBYE CYMy KPUBUH.

Tabnvus 0.12.4 — BuxigHi BennyinHm fo (12.4): KoHTakTHi Hanpyru B 3ybax rofioBHoi nepepadi

Mo3HavyeHHn BenunuuHa OoauHuuA Moxop>keHHn
m, MOJyJIb 3y6iB roJI0OBHOI Tepefadi MM obuncieHo paxiute (12.3)
Mposp PO3paxyHKOBUM MOMEHT Ha BXO[Ii TOJIOBHOI Iepemayi Hw™m oGuucrneno panime (12.1)

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHLOIO 3ropsiHHSA

00,=0,418V

(
PE 1 (12.4)
bsinacosa 1y Te

0,,=0,418V )=1000.77 MIla

17114.353-210000 ( 1
37.1543-sin(20°)-cos (20°) 57.1774 642.8328

e Mexka — 1000...1200 MIIa (BaxnamoB, c. 181; Ginblii 3HaYeHHST — AJIs TinoigHux nepepad, ctami 15XH3A, 20XH3A, 20XHMA, 30XI'T).
MeTopuyKa OPYKYy€e caMy JIMIIEe HUKHIO MeXy IIbOTO [lialia3oHy.

o TlepeBipky BenyTh 3a PO3PAXYHKOBHM MOMEHTOM — IiKOBUM, a HEe TUM, 3 SKUM Ilepefada IIpaIfoe IocTinHo. ToMy monepenHs mapa
YaCTo JIATa€E BUINE Aiana3oHy, i Ile BKa3iBKa momaTy 3y6iB Bedydil mecTepHi, 301IbIMHTH MOLYIh 200 ITOOBXKUTH II0YATKOBUHI KOHYC, a
He 03HaKa ITIOMUJIKY B YUCJIaX.

o Tlepemaua I'IITOIMHA: kyTu cnipani pisHi, i Bemyua mecTepHs B 1.462 pa3sa Ginbiua, Hixk fana 6 KOHiYHA T€OMETPist IPH TOMY CaMOMy
nepefaToyHoMy uncii (Baxymamos, c. 177: u, = k-Do/do). Came depes 1ie BoHa i MilHima: 6inbmmii fiaMeTp — MeHIIIa OKpy»KHa Cujla Ha
3y0i.

* YV 3HaMeHHUKY cToiTh HIIMPWUHA BIHILI{A. MeTonu4ka OPYKY€E TaM Bo = (ricp + racp)-sin «, i mumpuna BiHIg B ii BUpa3 He BXOOUTH y3arasi
— a lle HeMOJKJIMBO: HAIlpyra KOHTAKTYy [Tafia€ 3i 3pOCTaHHAM IIJIONI KOHTAKTY, i IIKpIIa IIeCTepHS Buxoguia 0 y Hel
HATIPY2KEHIIIOIO 3a Byxk4y. 3a Haf[pyKOBaHUM 3HaMEeHHHUKOM TyT Buinuio 6 973 MIla. Baxnamos (c. 181) npykye To# camMuil Bupas i3
TUM caMuM Koediuientom 0,418, ane 3 b — «IIUPUHON HIECTEPHU>.

o TyT KHUXKKa APYKYyeE B nyxkKax [1JIFOC, a B po3nini 10 mns munisgpuysoi napu — Mminyc. O6unBi napu 30BHimHI, ToX (i3uka B HUX Ta
caMa. [TOKyMeHT paxye HaJpyKoBaHe B KOXKHOMY Micli # Ha3uBa€e po30iKHICTE.
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* BimxuneHHs Bif miKepena: y 3HaMeHHHUKY B35TO IIUPUHY BiHIM b (Baxiamos, c. 181), a He HaAPyKOBaHY METONUYKOIO «HOBXKUHY
KOHTAKTHOI JIiHii» Bo = (ricp + r2cp)-sin a, 3a KO0 IIMPIIA IIeCTEePHS BUXOAHUIa 6 HAIPYKEHIIIO0 3a BYXKYY.

e BimxuneHHs Bif mKepesa: TinoigHy Imapy paxyioTh i3 pisHUMU KyTamu cripasti # 36insieHo0 B k pasiB Bemydoro mectepHeio (Baxiamos,
c. 177). MeTonuuka 1ii€el reoMeTpil He mofae, X04 i Ha3uBae€ TiNnoigHi KyTu.

Mxepeo: [6]; [22]

3a mepeBUIIeHHST MeXi 30iblIyoTh 4ucyio 3y06iB Begydoi HIecTepHi, Momysib ab0 IMIUPUHY BiHIS Yyepe3 reoMeTpilo KOHyca i
TIOBTOPIOIOTH 00MOBiI mepeBipku. OCTAaTOUYHUY BHCHOBOK BKJIIOYA€E MILIHICTh, OiliCHE mepegaTodyHEe YUCIO Ta Y3TOOXKEHICTh
po3MipiB, a He NTullle OHEe KOHTAKTHE HAalPYyXKeHHS.

MepesBipka 3ruHy 060x KoJiic roJIOBHOI nepepau4i

3a IPUUHSATUM MOLYJIEM IIePEBIPSIOTh 3ruH 000X Koic o6epHeHHSAM Tiei camoi GopMmynu, 3a sIKOIO migOupanau MOOyJib. s
BEIEHOTO Kojleca MOMEHT 30ibIIyioTh Ha (akTUUHe BigHOIIEHHs 3y0iB 0e3 3MEHIIeHHS Ha BTPAaTH. [10Ka3yioTh OOUABI
HaIpyry, BH3HadasjibHe KOJIeCco, MOIyCTUMY Hamlpyry ¥ 3amac. lle momepenHsl mepeBipKa eKBiBaJIleHTHUX KOHYCIB, IO He
3aMiHIO€ TIOBHUM PO3paxyHOK Pecypcy.

Tabnvusa 0.12.5 — BuxigHi BenmyinHm po (12.5): MepeBipka 3ruHy o6ox KoJiic ronoBHOI nepepavi

Mo3Ha4YyeHHa BenunuuHa OopuHuuAa Moxop>keHHnA

m, MOAyyb 3y0iB TOJNIOBHOI mepenadi MM oGuuncreno paxime (12.3)
Mposp PO3paxyHKOBUM MOMEHT Ha BXO[Ii TOJIOBHOI Ilepemadyi H™m o6uucieHo pasime (12.1)

Z yucia 3y6iB CTYyIeHiB rOJIOBHOI ITepemavi 6e3po3mipHa oGuucneno panime (12.2)

BeJIM4YUHA

By MPUUHATUN KyT CIipasi Begyd4oi IecTepHi Tpang MIPUUHSATO MPOEKTYBATbHUKOM
L IpUUHSATA HOBXKUHA TBIPHOI KOHyCa MM MPUUHSTO MPOEKTYBATbHUKOM
o IOIlyCTUMe HaIpyXKeHHs 3TUHY 3y0iB rojoBHOI nepenayi MIIa TIPUAHSATO MPOEKTYBAIIBHUKOM

Mpuknag — 3BUYanHUA aBTOMOBINb i3 ABUIYHOM BHYTPILLHBLOIO 3rOPAHHA

Ogi= , O =max(0g1,0; =[O0
Fi 6'103M1COSB1 Emax ( F1 F,2) [ F]

— (12.5)
my,Z,L(1-A3)m,?
Ir1= 6-399.008:10%cos (50.000°) =338.611 Mlla
11:0.1280-9-111.4630-(1-0.666667°)-4.00002
IE2= 6-2438.383-10%cos (20.000°) =422.663 MIla

m0.1500-55-111.4630-(1-0.666667°)-4.0000?
OFmax=Max(338.811,422.663)=422.663 MIla

Ofmax =[0p]=485 MIla
o Koediuientu popmu: y1 = 0.128, y2 = 0.150; ymoBa 3ruHy BUKOHYEThLCS, 3amac 1.15.
o Ile mepeBipKa MPUHAHSATOrO MOAYJIS 3a 00epHeHOo!0 Gopmyior (12.3); MoMeHT y dhopmysti mepeBoasTh 3 H-m y H-MM MHOXKHMKOM 1000.
o [lomepenHs mepeBipKa He € TIOBHUM PO3paxyHKOM KOHiYHOI abo rimoigHoi nepepmaui 3a ISO 10300.

Mxepeso: [6]; [15]
LUuniHapuyHMK cTyniHb NOABIMHOI Nnepepayi

MepeBiploBaHM HOPMaJIbLHUA MOAYNb LUAIHAPUYHOI CTYMNEHi.

Mopnynps mpyroi mapu BUOMPAIOTH i3 MPUUHSATOrO PANY IiCNIs IepeBipoK ii KOHTAKTy Ta 3ruHy. MOMEHT yxKe MICTHThH 3amac
3YenJieHHs i 30i/IbIIeHHS KOHIYHOIO I1apoio; IOBTOPHE MHOXKEHHS Ha i KoedinieHTu He noTpibHe. [IlupuHa BiHIs, KyT 3y0iB
Ta AONYCTUMi HANpyTr¥ € SIBHUMM IIOIepPefHIMM IPUIVINEeHHSIMU, SKi IMOTpiOHO yTOYHUTHM 3a MaubOyTHIM MaTepianoMm i
PEeXUMOM.

Tabnvusa [0.12.6 — BuxigHi BennyinHm fo (12.6): MepeBiptoBaHNN HOPMaibHUN MOAY/b LWIIHAPUYHOI CTYMEHi.

Mo3Ha4YyeHHa BenunuuHa OpuHuunA Moxop>xkeHHa

mgandidate HOPMaJIbHUHM MOAYJIb KaHAUOATA HUJIIHAPUYHOL Tapu MM BXifiHi maHi

Mposp PO3PaxyHKOBUI MOMEHT Ha BXO[i I'OJIOBHOI Iepenaydi H-™m oGuucrneno paxime (12.1)

Z yucsa 3y6iB CTyIeHiB rOJI0OBHOI ITepefavi 6e3po3MipHa o6uncneno paxime (12.2)
BEJIMYHHA
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Mpuknan — NoABiiHa rosoBHa Nepefaya
Mmy=Mgang (12.6)
m,=(5 MM)=5 MM

e M3 =665HM; b=50.0Mym; B =25.0°%ys=0.106, ya = 0.150.

o IToTpi6HO 3a 3ruHOM m = 4.63 MM; npuitHaTo 5.00 MM i3 mepiroro psngy mxKepena micis nepesipok (12.7), (12.8).

e Ile momepepHii migbip 3a CTaTUYHUM 3TMHOM i KOHTAKTOM, He TIOBHa IepeBipka 3a ISO 6336. MaTepias, TepMo0o6poOKy, pecypc,
TOYHICTb, IPOdiNk i HaBaHTaXKEHHS 110 IIUPHUHI TOTPIGHO IPUUHSITHA OKPEMO.
o IlpuBeneHe YuCIIO 3y0iB BUXOAUTH 3a TaOJIUII0; BUKOPUCTAHO HAMOINKYIY KpaloBy GopMy SIK SIBHe IIONepenHe HabIuKeHHs.

Oxepeno: [15]

KoHTakTHa Hanpyra uMaiHAPUYHOI CTyNeHi.

711 30BHIMHBOI NMIIHAPUYHOI IIapy BUKOPUCTOBYIOTH CyMy KPUBHMH 1 IIUDHHY BIiHIL B KOHTakTHiM dopmymni. Lle
Bigpi3HsA€ThCS Bim icTopuuHOro 3amucy poaminy 10; IpUHHATY iHXEHEepPHY MOAedb Ta ii NPUIMYIIEeHHS HaBEeOeHO SIBHO.
Pe3ynbTaT NOPiBHIOIOTH i3 HOMYCTHMOIO0 KOHTAKTHOIO HAIIPYTOO Ili€l mapu.

Tabnvusa 0.12.7 — BuxigHi BenmyinHm po (12.7): KoHTakTHa Hanpyra LWiaiHOPUYHOI CTYMNeHi.

Mo3HauyeHHa BenunuuHa OpuHuuA Moxop>xkeHHa
M, PO3PaxyHKOBUM MOMEHT Ha BXO[i HUIIHAPUYHOTO CTYIIEHS H™m BXimHI maHi
Zs Yuciio 3y0iB BeAydoil MIecTepHi MUTIHAPUYHOTO CTyIIEeHS 6e3po3MipHa BXifHi naHi
BEJIMYMHA
Z, YucIio 3y0iB BeIEHOr 0 KoJjieca UJTIHAPUYHOTO CTyIIeHS 6e3po3mMipHa BXifHI maHi
BENIMYHUHA
B KyT Haxuiay 3y0iB UMJIIHAPUYHOIL Tapu rpapg BXimHi HaHi
ky, BiIHOIIIEHHS IIUPUHU BiHLST 4O HOPMAJIbHOT'O0 MOMYJIS 6e3po3MipHa BXifHi naHi
BENTMYUHA
KyT 3a4eIlVIEHHS IUTIHAPUYHOI Tapu rpan BXinmHI maHi
E MOJIYJIb TIPY2KHOCTI MaTepiany 3y04acTUx KOJIic MIla BXifHI naHi
ky MPUAHATHN KoedillieHT KOHTAaKTHOI dhopmynu 'epia 6e3po3mipHa BXifHI naHi
BeJIMYHHA
m, TPUUHATHAN HOPMAJIbHUN MOAY/Ib UMTIHAPUYHOTO CTYIIEHS MM oGuucrneno panime (12.6)
Mposp PO3PaxyHKOBUHM MOMEHT Ha BXO[i I'OJIOBHOI lepenayi H™m o6uucneno pasnime (12.1)
Z yucia 3y6iB CTyneHiB rooBHOI ITepenavi O6e3po3MipHa oGuucrneno paxime (12.2)
BeJIMYKMHA

Mpuknan — NoABiiHa rosnoBHa Nepepaya

oy=ky-cos (B)-V ( M, )-E ( 1 + 1 )
C mpez, ) Comzg ) myz, ) (12.7)
(2-cos (B)) (2005 (B) (2-c0s (B))
(ky-my-sin (a)-cos (a))
oy=0.418-cos (25°)-V ] i n T-962,9 MIla
i ( (665.014 H) ) (210000 MITa) 1 1
( (5 Mmm)-15 ) ( (5 mm)-15 ) (5 MM)-55 )
(2-cos (25°)) (2-cos (257)) (2-cos (25°))

(10+(5 MM)-sin (20°)-cos (20°))

e Ms =665 HM; b=>50.0Mm; B =25.0°%ys=0.106, ya = 0.150.
e F,=16072 H; rs = 41.38 MM, 12 = 151.71 Mm; mexka 1000 MIla; 3amac 1.04.

e Ile momepepHii mig6bip 3a cTaTUYHUM 3rMHOM i KOHTAKTOM, He IIOBHA IlepeBipka 3a ISO 6336. MaTtepiasn, TepMoo6poOKy, pecypc,
TOYHIiCTb, IPOdinb i HABaHTAXKEHHS 110 IIUPUHI MOTPIOHO MPUIHSATH OKPEMO.
o [IpuBeneHe ywucio 3y0iB BUXOOUTH 3a TAOJIMII0; BUKOPUCTAHO HalOIMK4y KpaoBy HopMy sK sBHe IOllepenHe HaOIUuKeHHS.

xepeno: [6]; [22]; [15]

Hanbinbwa Hanpyra 3ruHy LUAIHAPUYHOI CTYMNEeHi.

IlepeBipsioTh 3TMH BeOydYOoro Ta BeleHOro KOJic »pyroi mapu 3a II BJIaCHUM MOMEHTOM, MOZYJeM, IIMPHUHOI Ta
koedimienTamu popmu. BUCHOBOK MOABiHOI TOJIOBHOI mepemadi Moxke OyTH MO3UTUBHUM JIMIIE IIIC/IA HEePEBipKU 060X
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ctymneHiB. I1imbip 3anMIIaEThCS HaBYAJbHUM: MaTepias, TepMOOOPOOKY, TOYHICTh, CIIEKTP HABaHTAXKEHb, OIIOPU Ta PEcypc
MOTPiOHO MiATBEPOUTH OKPEMO.

Tabnvus [0.12.8 — BuxigHi BenmynHm po (12.8): Habinblwa Hanpyra 3rnHy LUAIHAPUYHOT CTYMNEHI.

Mo3HavyeHHn
M3

Z3

V3

A2

BenuuuHa

PO3PaxyHKOBHUH MOMEHT Ha BXO[i HUIIHAPUYIHOTO CTYIEHS

4ucio 3y6iB Bemy4oi mecTepHi MUIiHAPUIHOTO CTYIEHS

YUCJI0 3y61B BEeIeHOoro Kojieca LII/IJIiHJIpI/I‘IHOFO CTyIleHs

KyT Haxuiy 3y0iB IMIIHAPUYHOI Tapu

BiIHOLIEHHS HIMPUHHU BiHIA OO HOPMAaJIbHOI'O MOAYJA

koediuierT dpopmu 3yba Bemydoi HMTIHAPUYHOI IIeCTEePHi

KoedinieHT popmu 3yHa BeIEeHOT0 NMIIHAPUYHOTO KOJleca

NPUNHSATAN HOPMaJbHUM MOAYJIb UTIHAPUYHOTO CTYyIIE€HS
PO3paxyHKOBUM MOMEHT Ha BXO[Ii TOJIOBHOI Iepemayi

yucia 3y6iB CTyIeHiB rojI0BHOI Tepemavi

Mpuknan — NoABiiHa rosoBHa Nepegaya

Oxxeperno: [15]

OpounHuuA
H-wm
6e3po3mMipHa

BeJIM4YHUHa

6e3po3mipHa
BeJIM4MHA

rpan

6e3po3mMipHa
BeJIMYUHA

Oe3po3mMipHa
BeIMYKMHA

6e3po3mMipHa
BeJIMYUHA

MM
H-m

6e3po3mMipHa
BeJIM4YHWHa

op=max ( 2-Mj-cos (B) 7 2:( My Z, )-cos () )

(10 Z3y3-ky mymy?)

Z3

(H'Z4'y4'kb'mn'mn2)

Moxop>xkeHHn

BXifmHI maHi

BXigHI gaHi

BXifHI maHi

BXiHI maHi

BXifiHI gaHi

BXimHI maHi

BXigHI gaHi

obuyucneHo paxiue (12.6)
o6uuceHo paxime (12.1)

o6yuceHo paxine (12.2)

(12.8)

Op=max(  5.(665.014 Hm)-cos (257 2-( (665.014 Hony-55 )7005(257) )=193,1 MIla

(1:15-0.106-10-(5 MM)-(5 Mm)?)

15

(11r55-0.15-10-(5 Mm)-(5 Mm)?)

Ms = 665 H-M; b = 50.0 mm; B = 25.0°%; y3 = 0.106, ya = 0.150.
o3 = 193.1 MIla, 04 = 136.4 MIla; mexka 225 MIla; 3amac 1.17.

Ile nomepenHi# mipgbip 3a CTaTUYHUM 3TMHOM i KOHTAKTOM, He ITOBHA nepeBipka 3a ISO 6336. MaTtepian, TepMmoo6pobKy, pecypc,
TOYHiCTb, IPOdinb i HaBaHTAXKEHHS T10 IIUPUHI MOTPIOHO MPUIHATH OKPEMO.
IIpuBeneHe yucno 3y6iB BUXOAUTH 3a TaOIUI0; BUKOPUCTAHO HaWOINXK4Yy KpatioBy GpopMy SIK siBHe IOlepefHe HaOIuKeHH.
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Po3pin 13. AudepeHuian

HpHﬁHHTTH THUITY u KOG(biI.IiSHTa 6HOKyBaHH${ Ta BU3HAYEHHs HaNOiIbIIOl YaCTKX OCHOBOTO MOMEHTY Ha OOHOMY KOJIeci.
Mexaniuauii gudepennian 3abe3neuye pi3Hy 4acToTy 00epTaHHS KOJjic oci. Lle#l po3mis 3aCTOCOBYETHCS OO CUMETPUYHOTO
MiXKoIicHOTO mudepeHIiaza He3alexXHO Bifl TOTO, Y XKUBUTH HOT0 JBUTYH BHYTPIIIHBOTO 3TrOPSHHS a00 eleKTpOMallnHa.

[ He3aJeXKHWX MOTODIB y Kojlecax MexaHidyHOro mudepeHIliana HeMae€; €JeKTPOHHUU DPO3MONil MOMEHTY IoTpebye
OKpeMol Mofesi KepyBaHHS.

Tabnvusa M.13.1 — KoediuieHTH 6/10KyBaHHA MexaHiYHUX AndepeHLuianis

Tun pudepeHuiana KoediuieHT 6710KyBaHHA 3a KYPCOBOIO METOAUYKOIO
KoniyHMI Manoro BHyTPIilIHBOTO TEPTS 0...0,2

[TigBUIIEHOTO TEPTS 0,2...0,6

CaMo0I0KiBHUH 0,6

CepenuHy BigIIOBIMHOIO mialta30Hy MOXKHA IPUMHSATU OJIsT HABYAJIBHOTO IPHUKIany. [Ixkepeno tabnuli Ta GopMynu — KypcoBa
MeTonuuKa, migpo3nin 4.1.5, npykoBaHi c. 52-53. [TacopTHe 3HaYeHHS Mae€ IlepeBary, KOJIu BOHO BiloMe pa3oM i3 pexkXuMoM
yoro Bu3HadyeHHs. KoedillieHT 6710KyBaHHS TYT He € KoedillieHTOM 34ellJIeHHs IIUHU.

Po3noain MOMEHTY MiXK BeAy4uMmu KoJsiecaMmm

IOnst cumeTpuuHoro mudepeHiliana BHYTPIIIHE HepemaToYHe YKCJIO AOPIBHIOE omuHuUIl. Pe3ynbTaT 3ama€ Oilbllly 4acTKy
OCBOBOTO MOMEHTY, $SIKy BHKOPHCTOBYIOTH IIPHM PO3PaxXyHKy OfHieli miBoci. 3a HynIbOBOro OJIOKYBaHHS 4YaCTKU PiBHI;
MOZKJIMBIiCTb ITEPEemaTH TATY BCi€l0 BicCIo 06MeXKYy€E KOJIECO 3 TipUIUM 3YEIJIEHHSIM.

Tabnuusa 0.13.1 — BuxigHi Bennynum go (13.1): Po3noain MOMEHTY MixK BeAy4MMun KoJsiecamm

Mo3Ha4YyeHHa BenunuuHa [oJ: "I ITY | Moxop>KkeHHA

— TPUNHSATUHN THUII MiXKKOJIiCHOTO qudepeHIiana He 4YUCJIoBa [IPUUHSITO IPOEKTYBAJIbHUKOM
BeJIUYUHA

Ky KoedilieHT 610KyBaHHS gudepeHIiana 6e3po3MipHa [IPUHUHSITO IPOEKTYBAIbHUKOM
BeIUYUHA

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsAHHA

Ky=
UtKs (13.1)

1+U
Kv= 14+0.40 =0-700

1+1

o Nudepenmian cumerpuynui, Tomy U = 1.

e Twum: migsumieHoro tepts, Kg = 0.2...0.6.

e IIpu Kz = 0 Komeca AicTaloTh IIOPiBHY, TOMY KOJIECO Ha CIIM3bKOMY BU3HA4a€ TATY BCi€i oci: OinbIle 3a #0oro 34emnneHHs BiCh He
rnepenacTs.

xepeo: [6]

751 KiTbKOX BEOYyYMX OCEeM CIIeplly BM3HAYalOTh MOMEHT KOXKHOi oci. HacTka MixkKoiicHoro pmudepeHIiana He PO3NOAiise
3arajbHUY MOMEHT MiX OCSMHU.
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Po3pin 14. NpuBoa Beay4unx Kosic

HaBaHTazxkeHi ¥ po3BaHTaxKeHi miBoci; Bubip AiameTpa 3a XxapaKTepPHUMH PeXKUMaMU Ta IepeBipKa KPYTUIIFHOI JKOPCTKOCTI.

Tun niBoci BM3HayYa€e OIOpHA cxeMa MaTouuHM. HaBaHTakeHa MiBBiCh Ilepefa€e MOMEHT i cIpu¥Mae 3TUH Bif HOPOXKHIX
peaxiiiii. Y po3BaHTaXKeHill cxeMi 3rMH HEeCyTh IIiAIIUITHUKN MAaTOYMHU Ta OajKa MOCTA, a IiBBiCh IIepefa€e KPyTHUN MOMEHT.
Ha kpecnenHi 060B's13K0BO ITI0Ka3yIOTh €JIEMEHTH, 5IKi 3a0e3I1euyloTh PO3BaHTaXKeHHS.

Tlneye Bim MJIOIMIMHM Kojleca OO He0e3MeYyHOro Iiepepisy U [MOBXKUHY Big ¢raHis [mo cepemuHu IUTiniB 6epyTh i3
KOMIIOHYBaHHS. HaBaHTa)KeHHS Ha KOJIECO IOXOOUTH i3 PO3MOMiNy Baru IO ocsX. st 6araToBiCHOrO eIeKTPUYHOTOo abo
ri6pugHOro IPHUBOIA MEePEBIPAIOTH BiATIOBIAHY Bich i ii A2Kepeyio MOMEHTY.

Tabnnus M.14.1 — [loBiAKOBi NnapamMeTpu NpvBoAa BeAYUYUX KOJIiC

MpuiHATTA Hiana3oH
IonycTuMe HalpyKeHHs 3rMHY HaBaHTaxKeHoi niBoci 100...140 MIla
KoedimieHT 3ueneHHs OJ1si TPAHUYHOTO PEXUMY 0,8...0,9
KoedimienT puHaMivHOTO HaBaHTAXKEHHS JIETKOBOT'O aBTOMOOGIIIS 1,7...2,0
KoedimieHT puHaMivHOTO HaBaHTAXXEHHS BAaHTA?KHOTO aBTOMOOiIsS 2,0...2,5
IonycTuMe HalpyKeHHs KPy4eHHs po3BaHTaXkeHoI miBoci 500...700 MIIa
I'paHuYHUN KYT 3aKpy4dyBaHHs Ha OOUHUILIO JOBXKUHU 9 rpang/m

HaBaHTaxXyBabHi peXXUMHU U Aialla30HU HaBeIeHO 3a KypCOBOIO MeTOOUYKOI0, minpo3xnin 4.1.6, npykoBa#i c. 53-55.

HiaMeTp HaBaHTa>keHoi NiBoCi

Il HaBaHTaXKeHOl MiBOCi BM3HAYAIOThH [iaMeTpU 3a TPbOMa peXXWMaMM: CIUTbBHUN 3TrUH 1 KpydeHHS IpHU TA3i, 3rUH Bifn
rpaHuYHOl OOKOBOI CHJIM, 3THH NPU AWHAMIYHOMY BEPTHKAJIbHOMY HaBaHTaXXeHHi. IIpuiiMaioTh HaWOiNbIIMK pe3ynbTaT i
Ha3UBalOTh PEXKUM, 110 Horo BU3HaUUB. ONUH TATOBUM PeXUM He OXOILIIOE BCIO IIepeBipKy HaBaHTaKeHOI miBoci.

Tabnvus 0.14.1 — BuxigHi BennynHm po (14.1): diameTp HaBaHTa>kKeHoi NiBoCi

Mo3Ha4yeHHa BenunuumHa OopuHMUA Moxop>XxeHHA
o [ONyCTUMe HalpyzKeHHs 3THUHY IIiBOCi MIlIa [IPUUHSITO
IIPOEKTYBAJIbBHUKOM
b mjiede Bif IUIOIIKWHYU Kojleca 0o HeGe3MeYHoro nepepisy M TIPUAHSATO
IIPOEKTYBAJIbBHUKOM
— TIpUHSTa OIIOPHAa cXeMa MiBoci He 4YHhCJIoBa TIPUHHSTO
BeJIMYUHA IIPOEKTYBAJIbHUKOM
Yn Koe(dillieHT fuHaMiYHOTO HaBaHTAXKEHHS MiBOCi 6e3po3MipHa MPUAHATO
BeJIMYMHA IIPOEKTYBAJIbHUKOM
G, CHJTU TSIXKIHHS, 110 MPUIAAATh Ha oci Lle mepertik, a He OHe YUCII0: kH o6uucneno pasime (3.5)

KOXKHiM oci BigmoBifgae cBos cuna.

Drax Koe(dillieHT 3YerIeHHs [JIg TPAaHUYHOTO HaBaHTAaXKEHHS HiBoCi 6e3po3MipHa TPUUHSATO
BeJIMYUHA IIPOEKTYBAJIbHUKOM
Ty IUHaMiYHUN pafiyc Kojeca M 00YHCIIeHO paHile

Mpuknag — 3BMYaiHUIA aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA

d;=3 32M, / d=max (d

mfo]

d

Tara/dﬁiqnar HepemKona)

(14.1)

d 3y =47.79 MM

TATA

32-103-V(4713.5:0.080)%(1+0.850%)+(4713.5-0.850-0.296/1.000)>
m-120.0

32-103-4713.5(0.080+0.850-0.296)
m-120.0

doima="V =51.01 Mm

d 3y =38.98 MM

nepemkonga

32-10%-4713.5-1.850-0.080
m120.0
d=max(47.79,561.01,38.98)=51.01 mm

 Tpu pPexXWMH NaloTh TPH [iaMeTpPH; [ZKePeso BemuTh y3saTu BIJIBIIWHI. Tyt BusHavanbHui — «60KOBa CHJIa: JIUIIE 3THH.
e Hanpyru sruny npuiiasato 120 MIla 3 gianasony 100...140 MIla.

xxepeo: [6]
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HiameTp po3BaHTa>KeHOi niBoCi

I71s1 po3BaHTAXKEHO] ITiBOCi CII0YaTKy BU3HAYAIOTH HiaMeTp i3 MiIfHOCTI mpu KpydeHHi. [ToTiM 3icTaBnsii0Th #OT0 3 AiaMeTpowMm,
MOTPiOHUM 3a [OONYCTUMUM KyTOM 3aKpydyBaHHs. [IpuiimMaloTh OUIBINMIY; NpUKIAA IMOKA3ye BUIAMOK, y SIKOMY PO3Mip
BHU3HAYA€ caMe XKOPCTKICTh, TOMY IiICYMKOBUM OiaMeTp IIePEeBUIIYE CUIOBUYN MiHIMyM.

Tabnvusa [.14.4 — BuxigHi BennyinHm fo (14.4): [liameTp po3BaHTa>kKeHoi MiBoCi

Mo3Ha4YyeHHa BenunuuHa OpuHuunA Moxop>xkeHHa
[T] IOMyCTHMe HalpyKeHHS KPy4YeHHs PO3BaHTaxKeHoi miBoci MIla HPUAHATO
IIPDOEKTYBAJIbHUKOM
G; CUJIY TSXKIHHS, II[0 TPUIlafaloTh Ha oci Lle mepestik, a He ofHe YUCJIIO0: KH o6uucrneno panime (3.5)
KOXKHil OcCi BifIloBizae cBosI cuia.
Prax Koe(dimieHT 34eneHHs AJII 'PAHUYHOI0 HaBaHTaXKeHHS MMiBoci 6e3po3mipHa IIPHAHSATO
BeJIMYMHAa IIPOEKTYBAJIbBHUKOM
Ty IuMHaMiYyHUY pafaiyc Kojeca M 064YKCIIeHO paHilie
Mosp pO3paxyHKOBUI MOMEHT ofHiel miBoci Hm obuucneno panime (14.5)

Mpuknag — 3BMYaHWI aBTOMODINb, XapaKTepnucTMKa 3 NOAULLED

M, = M , d= 3y d
P maX( ZK(pmaer:l anB) maX( 16MKP 6) (14.4)
Ugon oft]
M,,=max (4713.5-0.850-0.296/1.000,1706.87)=1706.87 H-m
3 —
d=" 16.1706.87-103 =24-38 MM
1-600.0
— 34 —
de=10" 35.1706.87.180 =33.78 MM

m*-85-10%-9
d=max(24.38,33.78)=33.78 MM
» Po3BaHTaxKeHa IIiBBiCh He Hece 3TMHY — HOT0 6epyTh Ha cebe MigIMUIHUKNA MaTOYUHY, TOMY JIHIIAETLCS caMe KPydeHHs.
e JlonmycTumi Hanpyru KpydeHHs npuiiasato 600 MIla 3 500...700 MIla.

e Poawmip 3agana 2KOPCTKICTD, a He MinHicTh. 3a Hanpyramu Buctaduio 6 24.4 MM, ajie TOAi miBBiCh 3akpyTunacs 6 moHan 9°/M, siKi
II03BOJISIE I2KepeJsio. YMoBa KOPCTKOCTi BuMarae 33.8 MM — 1ie i B3gTO.

e JI>xepeJio BUMara€e oKpeMo BKa3aTH, sKi eJJeMeHTH KOHCTPYKIIil po3BaHTaXKyIOTh IIiBBICh Bifl 3TUHY.

xepeo: [6]

Po3paxyHKOBMMA MOMEHT Ha MiBOCi

MOMEHT [0 OOHOTO KoJjieca IIPOXOAUTH Yepe3 PenyKIliio BUOpPaHOTro IUIAXY ¥ YacTKy gudepeniiana. i yMOB MIlTHOCTI Ta
KOPCTKOCTi 3aCTOCOBYIOTh Y3TOIKEHUM PO3PaXyHKOBUM MOMEHT; SIKIIO IIOPiBHIOIOTH MOMEHT Bil [XKepeja ¥ I'DaHUYHUMN 3a
3YeIUIeHHSM, CJIifl SBHO BKa3aTV BU3HAYaJIbHUU PEeXKUM.

(14.5) Konu 3aCcTOCOBYIOTh: MexaHiuyHUN JIAX ABUTYHa BHYTPIIIHBOI'O 3rOPSTHHA 13 CyXUM 34YeIIeHHSIM.

BUKOPHCTOBYIOTh MAaKCUMaJIbHUM MOMEHT ABUTYHA, MEPIIy mepemadyy KOPOoOKH, aKTUBHUM [ialla30H PO3[aBaJIbHOI, TOJIOBHY
rnepefavy Ta 4acTKy MOMEHTYy mudepeHliana. 3amac 34YelUIeHHS HaJIeXKUTh IIbOMY IIUIAXY M Ma€e Ty caMy OCHOBY, IO B
po3mimi 9.

Tabnvusa 0.14.5.1 — BuxigHi BenmyinHm po (14.5): Po3paxyHKOBMIA MOMEHT Ha MiBOCi

Mo3HauyeHHa BenuuuHa OpuHMuAa Moxop >KkeHHn

M My ax MaKCHUMaJbHUI MOMEHT IBUTYHA BHYTPIIIHBOTO 3TOPSIHHSA Hw™ O0YHCIIEHO paHilTe

Uy DS IPUUHSATUX EPEOaTOYHUX YUCE]T 6e3po3mipHa obuncneno panime (4.19)
BEJINYUHA

Ky HanO6inblIa YacTKa 0CHOBOTO MOMEHTY Ha OFHOMY KOJeci 6e3po3mipHa obuncieHo paxiue (13.1)
BeJIMYUHA

u, moTpiOHe mepegaToyYHe YKCIIO0 TOJIOBHOI mepemaydi Ge3po3mipHa oGuucneno paime (4.12)
BEJIMYUHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA
Mp03p=ﬁMKmaqu1upKu0KM (14.5)

Mosp=1.475-208-1.30-1.000-6.11-0.700=1707 H-m

e Ky 3 po3miny 13: caMe BiH BHUpilIy€, CKiTbKK 3 0OCLOBOI'0 MOMEHTY HiCTaHEThCS OMHOMY KOJIecy.

MeToaunyHi BkasiBkM O BUKOHAHHSI KYPCOBOTO MPOEKTY 3 AncumniiHn «AsTomobini» — pea. 1 109



xepeo: [6]

(14.5) Konu 3aCTOCOBYIOTh: EJIEKTPUUYHUE KOJTiCHUY LIISIX 6€3 CyXO0ro 34ensieHHs, 30KpeMa II0CITiIoBHUY ribpum.

MoMeHT 6epyTh i3 XapaKTEePUCTHUKH eJIeKTPOMAllIWHU. MHOXKXHUK 3aracy 3I4YelVIeHHS BiACYTHIM 3a KOHCTPYKIi€. fAKIIo
PenyKIlisl BKe BKJII0Ya€ TOJIOBHY Ilepenayvy, ii BpaXoByIOTh OOUH pa3; JOJATKOBa ONWHUIIS B 3allMCi He € HOBUM CTyIIE€HEM.

Tabnvusa [.14.5.2 — BuxigHi BennyinHm o (14.5): Po3paxyHKOBMI MOMEHT Ha MiBOCi

Mo3HauyeHHa BenuuuHa [oJ: I ITE | Moxop >xeHHs

P, (w) 30BHIIIHSA XapaKTepPUCTHUKA TAT0BOI eJIeKTpOMallIuHI 6e3po3mipHa o6uncrneHo pasime (4.23)
BeJINYMHA

Uy psif IPUWHATHUX IepefaTOYHUX YHCell 6e3po3MipHa 004HCIIEHO paHile
BeJINYMHA

Ky Halibinbllla YacTKa 0CbOBOTO MOMEHTY Ha OHOMY KoJjeci 6e3posmipHa o6unceno pasimre (13.1)
BeJIMYMHA

Mpuknap — enekTpomobinb
Mp03p=BMKmax Uk upKuO]<M (145)

M,05,=1.000-298-9.70-1.000-1.00-0.700=2026 H-m

e Ky 3 po3miny 13: came BiH BUPIlly€, CKIJILKK 3 OCLOBOI'0O MOMEHTY HiCTaHeThCS OMHOMY KOJIecy.

. Koe(biuieHTa 3alacy 34eIlJIieHHA [5 TYT HEMAE: B €JIEKTPUYHOI'O IIPUBOa HEMa€ 34YEIIJIEHHA. ,]Z[)Kepeno TAaKOI'O BUIIQJKY He€ PO3rjdnac.

xkepeo: [6]

KyT 3akpy4yBaHHSA niBoci

KyT 3akpydyBaHHS BU3HAYalOTh 3a NPUUHATUM AiaMeTPOM, NOOBXKWHOIO M MOAyjieM 3CyBy. [lonpHUE MOMEHT OIIOpY
medopmallii 3a7eKUTh Bil Y4eTBEPTOTO CTEMEeHs [iaMeTpa, TOMY HaBiTb HeBejuKe 30iNblIeHHS [diaMeTpa IMOMITHO 3MiHIOE
pe3ynbTaT. YMoBa 9 rpani/M CTOCYETHCS 000X KOHCTPYKTUBHUX THUIIiB.

(14.6) Konu 3acToCOBYIOTh: HaBaHTaxkeHa IiBBich i3 miaMmeTpoM, BUOpaHUM 3@ TPhOMa CHUJIOBUMU PEeXKUMaMHU.

Ilo mepeBipKy BXOOUTH AiaMeTp HaBaHTaXKeHOI miBoci. [lonmycTuMui 3aranbHUM KyT HOPiBHIOE TUTOMIiM MeXi, TIOMHOXKeHIN Ha
(paKTUYHY TOBXKUHY.

Tabnvusa [0.14.6.1 — BuxigHi BennyinHm o (14.6): KyT 3akpydyBaHHA NiBOCI

Mo3Ha4YyeHHa BenunuuHa OpuHMuna Moxop>xeHHAa

? pO3paxyHKOBa AOBXKUHA MiBOCI M IPUHHATO IPOEKTYBAIIBHUKOM
Map PO3paxyHKOBUM MOMEHT ofHiel miBoci HwM o6uucseHo pasime (14.5)

d miaMeTp HaBaHTaXKeHOI MiBOCi MM o6uucneno panime (14.1)

Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOIMO 3ropsiHHSA

0= : s Jo= g
Moot 180 »~ nd (14.6)
¢, =« 32
_ _ 4
]p— 151.012% =664805.75 MM
32
0= =1.04"

1706.87-10%-0.600-10° * 180
85-10%-664805.75 big

e Mexa — 9° Ha MeTp AOBXKUHU. Y KapfaHHOro Basa (po3zin 11) BoHa inma — 6°/M; 11e pi3Hi By3/1u i pi3Hi BUMOTH.
o ITutoMme 3akpyuyBanHsa 0/ = 1.038° / 0.600 m = 1.731°/m. 3araspHuil KyT y rpagycax i KyT Ha MeTp — Pi3Hi BeITUYUHU.

xepeo: [6]

(14.6) Koiu 3acToCOBYIOTh: Po3BaHTaxeHa ITiBBiCh i3 miaMeTpoM, IlepeBipeHUM 3a KPYYeHHSIM i JKOPCTKICTIO.

o mepeBipKM BXOOUTH BJIACHUM [OiaMeTp poO3BaHTaxKeHOi miBoci. IlepeHeceHHs AiaMeTpa HaBaHTAXKEHOI KOHCTPYKIIii
o3Hadvaso 6 mepeBipKy iHIOTO By37a.
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Tabnvusa [.14.6.2 — BuxigHi BennyinHm o (14.6): KyT 3akpydyBaHHA NiBOCI

Mo3HavyeHHn BenuuuHa

? po3paxyHKOBa AOBXKHKHA IiBOCI
Mosp PO3paxyHKOBUI MOMEHT OfiHi€l miBoci
d IPUUHSATUN [iaMeTp pO3BaHTaxKeHOoI miBoci

Mpuknan — 3BUYanHMN aBTOMODBINIb, XapaKTepucTmka 3 noanueto

OpuHMuna

32

0= Myt 180 0 P nat
G, «
= = 4
Jo= 1.33.750% =127838.35 mn
32
0

= 1706.87-10%-0.600-10%

180 =5.40

85-10%-127838.35

I

Moxop>xeHHA
HpHﬁHﬂTO IIPOEKTYBAJIbLHUKOM

obuuceHo paxinre (14.5)

obuucieHo paxinre (14.4)

(14.06)

¢ Mexa — 9° Ha MeTp AOBXKUHU. Y KapfaHHOro Basna (po3zin 11) BoHa inma — 6°/M; 1e pi3Hi By3/1u i pi3Hi BUMOTH.
o ITutoMme 3akpyuyBauHsa 0/ = 5.400° / 0.600 m = 9.000°/m. 3araypHUM KyT y Ipagycax i KyT Ha MeTp — Pi3Hi BeTu4UHU.

Ixepeo: [6]

st crani nputHATO Monynb 3cyBy 85 I'Tla {{cite:course-methodic}}.
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Po3pin 15. KepoBaHicTb i NOBOPOTHICTDb

Mexka 6GOKOBOTO KOB3aHHS KepoBaHUX KOJIiC, BIIJIUB BilBeIeHHS IINH i KpUTHUYHA IIBUIKICTH 3a HaAJIUIITKOBOI TIOBOPOTHOCTI.

ITi oninkM 3ayezxarTth Bin 6a3u, Barwm Ha OCSAX, 3UEIJIeHHS Ta OOKOBOI 2KOPCTKOCTI IMMH. BOHM 3aCTOCOBYIOTHCSI [0 [ABHUTYHA
BHYTPIIIHBOT'O 3rOPSIHHS, €JIEKTPUYHOI0 I riGpuoHOro MpHBOAA B MeKaxX Ti€li camol mMpuHHSATOI Mopesi Koiic. Po3mogin mac
OaTapel abo arperartiB Mae OyTu BxKe BpaxXxOBaHUMU y KOMIIOHYBaJIbHiM cxeMi. AKTUBHE KepyBaHHS MOMEHTOM i cTabini3ariio
PyXy HaBef[eHi PiBHSAHHS HE MOOEIOI0Th.

KpuTuyHa LWWIBUAKICTb 3 YMOBM KEPOBAHOCTI

Ons xkyTtiB 5, 10, 15, 20, 25, 30, 35 i 40 rpam o64MCIIOOTD IIBUAKICTS, IMIiCIIS SKOI KEpOBaHi Kojeca MOYUHAIOTh KOB3aTH BOIK.
Pe3ynbTaT € KPUBOIO, a HEe OOHUM OOMEXKEHHSM [OJisi BCix moBopoTiB. KoedillieHT 3yemnmneHHs Ma€e NEPEBUIIYBATHU OIip
KOYEeHHIO; Bifl'€eMHUM IMigKopeHeBUM BUpa3 O3Ha4Ya€ BiACYTHICTh PO3B'SI3KY [JIA 1ILOTO KyTa, a He HYJIbOBY IIBUAKICTE.

Tabnvusa [0.15.1 — BuxigHi BenmynHm o (15.1): KputnyHa WBNAKICTb 3 YMOBM KEPOBAHOCTI

Mo3Ha4YyeHHa BenunuuHa OpuHUuSA Moxop>xeHHA

B 6a3a aBTOMOOIIS M BXifHi mani

fo KoeillieHT oIIopy KOUeHHIO Ha MaJlili IBUAKOCTI 6e3po3mipHa BXifHi nani
BeJINYMHA

@ Koe®iIieHT 349ensieHHs Kojieca 3 JOPOT 00 6e3po3mipHa IPHUIHATO MPOEKTYBAIBHIKOM
BeJIMYMHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA

Viep=V( j2= -fl)gLcos6
@~ Vgt DI (15.1)

tgo

Viep(5.00)=V( 5=5575 5757 -0-018)-9.81-2.700-Cos (5.007) =14.511 wfc

tg(5.00°)
=3,6-14.511=52.24 xm/ron

VKep(40,00°)=\/( V0.700%-0.018 -0.018)-9.81-2.700-cos (40.00 ) =4.069 m/c

tg(40.00°)
=3,64.069=14.65 xMm/TO[

e Buie 3a 110 MBUAKICTh KEPOBaHi Kojleca KOB3alOTh Y0iK, i MOBEPTATH iX Jasii He 3MiHIOE HAIIPSIMY PyXy — caMe TOMY Iie MexXa
KEepOBaHOCTi, a He IIPOCTO IIle OfHA IIBUAKICTE.

xepeso: [6]
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Vkep, km/rog

41

27

0t T T T T

0 7 14 21 28
0, rpag

35

42

Pucynok 15.1 — KpuTuyHa MIBUOKICTE 3a YMOBOIO KEPOBAHOCTI [1J11 BOCEMU KYTiB MOBOPOTY KoJjic. KoxkHa To4yKa BignoBigae po3paxyHKy 3a

NPUHAHATAMU 34YeIJIeHHSIM, OIIOPOM KOYEeHHIO Ta KOJIiCHOI0 6a3010.
Ixepero: [6].

BinBepeHHs WMH i paaiyc noBopoTy

Iianma30HU JKOPCTKOCTi ¥ IOPSAAOK IIePeBipKU HaBEOeHO 3a KypPCOBOIO METOOUYKOI0, Imigpo3min 3.4, mpykoBaHi c. 26-28.

Tabnvusa M.15.1 — BokoBa XXOPCTKICTb OAMHAPHOr0 KoJjleca 3a rpymnoto aBTomobins

Tun aBToMob6ins BokoBa >XOPCTKICTb OA4HOIro oAMHapHoro koneca, H/rpag
JlerkoBuit 500...1000
BaHTaxHum 800...1500

I KOXKHOI 0Ci MiICYMOBYIOTE KOPCTKOCTI ii Komic. I'paHuYHY GOKOBY CHIy B HaBYaIbHi#i Mopesi mpuiiMaoTs 1K 0,4 0oOyTKy
KoedillieHTa 34enyeHHs Ta Baru Ha oci. [ifleHHs Li€l cuiu Ha CyMapHY >KOPCTKICTh Ja€ KyT BimBemeHHs. Opuuuiss H/rpan
BUMAarae SBHOTO IepeBefeHHS KYTiB MpH MiACTaHOBILI B TpUroHoMeTpuyHi GyHKHil. [Ins npukianmy paaiyca cepemHill KyT

noBopoTy — 20 rpag.

Papiyc noBopoTy ¥ TUN NOBOPOTHOCTI

Papmiyc enacTuyHUX KOJIiC TOPIiBHIOIOTH i3 reOMEeTPUYHUM pamiycoM 6e3 BimBepmeHHs. Binbiui pagiyc BigmoBigae HemocTaTHIN,
MEHIIUH — HA[JIUIIKOBIM IIOBOPOTHOCTi, pPiBHUN — HEWUTpasbHiN. [IKepeysio He 3ama€e [OOIYyCKy HEWTPAJIbHOCTI, TOMY
pe3ybTaT CYIPOBOAXKYIOTh BillHOIIIEHHSAM pafiyciB i He IPUXOBYIOTh MaJly Pi3HUIO 3a JOBIIBHUM OKPYTJIEHHSIM.

Tabnuua 0.15.2 — BuxigHi Benn4num go (15.2): Pagiyc noBOpoTy 1 TUMN NOBOPOTHOCTI
Mo3HavyeHHA BenuuuHa

— IPUUHSATUAN TUIT aBTOMOOIS A1 BUOOPY miala3o0HiB

HpHﬁHHTa GOKOBa }KOpCTKiCTb OOHOIO KoJieCa

KOXKHiH OCi BigIoBifa€e cBOS CHJIA.
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CUJIY TSXKIHHS, IIT0 IPUIIafaloTh Ha oci Lle mepestik, a He ogHe YUCIIO:

OpuHUUSA

He 4YHCJIOBa
BeJIn4YrHA

H/rpan

xH

Moxop>xeHHA

TPUUHSATO
MIPOEKTYBAIbHUKOM

TIPUNHSTO
MIPOEKTYBAIbHUKOM

obuucneHo paximre (3.5)
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3rOpPsSHHA

Re= L . R=p
tg(6-6,)+tgb, tgo
Re= 2.700 =7.367 M
tg((20.00-1.440)°)+tg(1.760°)
R= .99 =7418m
tg(20.00°)

(15.2)

e IloBopoTHiCTE HamgnuIKOBa: R, MeHmm 3a R, TO6TO aBTOMOGILIL BXOOKUTE Y TOBOPOT KPyTillle, HiK HOro CIpsMyBalu.

e BipnomenHsa R e/R = 0.9931.

e [IzKepeJio He NOJa€ AONYCKY, 3a IKUM IIOBOPOTHICTh BBasKalOTh HEUTPAIbHOIO, TOMY IIOPiBHSIHHS TOYHE: HAaCKiIbKU JajeKo Bif

HeUTpanbHOI — moka3sye BigHOmeHHS R e/R.

Ixepeno: [6]

KpuTU4yHa WIBMAKICTbL 3 yMOBUM GOKOBOro BigBeneHHsA

CymapHy 60KOBY 2KOPCTKIiCTh MifICTaBIAI0OTh y H/Tpam, ToMy Pi3HUINO BiIHOIIEHb Bard A0 KOPCTKOCTI MHOXKAaTh Ha 11/180 gms

nepeBeeHHsI rpanyciB y pafiaHu. Pe3ynbTaT y M/C MHOXKaTh Ha 3,6 O IopmaHHS B KM/ron. KpuUTWYHY IIBUOKICTH 3a

BigBEIEHHSAM BH3HAYAIOTh TIIBKM 3a OOHATHOTO 3HAMEHHHWKAa, TOOTO MOJIsi HAMJIMIIKOBOI ITOBOPOTHOCTI B Wit Mopmemi. 3a
HEeIOCTaTHHOI a60 HeHTpaIbHOI TOBOPOTHOCTI TAaKOT'0 CKiHUEHHOT'0 KOPEHST HEeMae. Horo BiCYTHICTH HE 03Ha4Ya€ 6E3MeYHICTh

3a OyOb-s1KOl IIBUAKOCTI: 3a/IMIIAETHCS MeKa 3YEIVIEHHS Ta iHIi mepeBipKu pyXy.
Tabnvus 0.15.3 — BuxigHi BenmynHm po (15.3): KputuyHa WenaKicTb 3 yMmoBu 60KOBOro BigBeAeHHSA
Mo3HavyeHHn BenuuuHa
B 6a3a aBTOMOOIIA

R pafiyc IOBOPOTY 3 ypaxXyBaHHSM BilBeOeHHS IITUH

e

G.

i CUJIM TSXKIiHHS, IO IPUIIafAloTh Ha oci Lle meperiik, a He ofHe YHUCII0: KOXKHIN

OCi BifIIOBizia€e CBOS CUia.

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA

VBiJ:[B=\/ gL
( - )
G, G, big
ZKBUIZ Z'I<131111 180
Vi =Y 9.812.700 =36.443 m/c

Co94270 " 77130 =«
15000 15000 180
=3,6-36.443=131.20 xm/roq

OopuHuuAa

xkH

Moxop>keHHa
BXimHi maHi

o6uncieHo paHimnre
(15.2)

o6uncieHo paHimne
(3.5)

(15.3)

» CyMmapsi KoedinieHTH onopy 60KOBOMY BifBeOEHHIO TyT 3amaHo B H/rpan. Tomy pisuumio G2/2K Bin2 — Gi/ZK Binl, BupaxkeHy B

Trpagycax, MHOXKaTh Ha 11/180 1oy mepeBefieHHS B pafianu. I[IBUAKICT CIIOYATKY OAEPXKYIOTh y M/C, a [JIsi KM/TOI MHOXKaTh Ha 3,6.

e Il1o mMBUOKICTH PaxyIOTh JIUIIE [AJIST HaJIUIITKOBOI IIOBOPOTHOCTI: 3a HEOOCTAaTHHOI 3HAaMEeHHUK HeJOOaTHUH, i BTpaTH CTiMKOCTi 3 poCcTOM

IIBUKOCTI HE HACTaE.

xxepeo: [6]

3HalileHa KpPUTHWYHA IIBUIOKICTh ITOBUHHA NEePEBUIIYBaTH 3amaHy MakcuMaibHy Ha 20...30 % 3a KypcOBOIO MeTOOUYKOIO.

fKmo 3amac HeJoCTaTHilM, YTOYHIOIOTh PO3MOIIJI Baru, BIACTUBOCTI IMIMH i KOHCTPyKUito miaBicku. Ilicns 3MiHM nmapameTpis

MMOBTOPIOIOTH OOMABI OIIHKY KEPOBAHOCTI, a He JIMIIIe OCTAaHHIO HePiBHICTE.
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Po3pin 16. NnaBHicTb X0AY

V3romxeHHS IPOTWHY MiABICKY, BIACHUX YacTOT i IIBUAKOCTEN IIPOi3Ay HEPIBHOCTEH.

Ky30B, macaxupu, BaHTaX i 3akpilJieHI Ha Ky30Bl arperaTtu yTBOPIOIOTH IigpecopeHy Macy. Koneca, muHH Ta 4YacTHHAa
IeTajel MOCTIB i mifgBiCKM yTBOPIOIOTL HemigpecopeHy Macy. Lli mBi rpynu Maroth pisHi BnmacHi uwactotu. CrodaTky
NPUUMaOTh CTAaTUYHHUU IPOTMH IJIs 3aJaHOol I'Pymu aBTOMOOiIS, MOTIM mepeBipsiOTh YACTOTH i 3HAXOHOSATH WIBUIOKOCTI, 3a
SIKMX IOPOXKHST HePiBHICTh 30yIXKy€e pe30HaHC.

Tlopsimok omHakoBUM Ajisi aBToMOOins 3 [I1B3, eekTpomo6isnst Ta ribpuaa i3 30BHIIIHIM 3apsAKaHHIM. BigMiHHICTE 3aKIageHo
B Macax i KoMHIoHyBaHHi. TaroBy 0OaTapelo, BCTAHOBJIEHY Ha Ky30Bi, BiIHOCSATh OO IiApeCcCOPeHOi Macu; MOTOP-KOJIEeCco
noTpebye oKpeMo OOT'PyHTOBAHOI HemigpecopeHoi Mmacu. CaM HaIKUC «eJIeKTPoMoOiIb» He 3ajac Iiiei Macu.

16.1. Bu6ip CTaTHYHOI 0 MPOTHHY

Ixxepeno Tabnuni — «MeToguyHi BKa3iBKM OO KypPCOBOTO IIPOEKTY 3 PO3PaAXyHKY aBTOMOOINSA», migpo3nin 3.5, opyKoBaHi cC.
28-30. Lle pekoMeH0BaHi IPOeKTHI mianaszonu. CepenuHa fiana3oHy € SBHUM II10YaTKOBUM IIPUUHSATTSAM, sIKe YTOYHIOIOTH 3a
KOHCTPYKIIi€I0 MiIBiCKU.

Tabnuua M.16.1 — PekomeHO0BaHi MPOrMHM Ta YacTOTU MiAPEeCcoOpeHnx Mmac

Fpyna aBTOoMOGins CTaTUYHUIA NPOruH, M Ba>kaHa 4yacToTa nigpecopeHux mac, Iy,
JlerkoBui 0,15-0,25 0,80-1,30
BanTaxHu# i Micbkuit aBTo0yC 0,08-0,13 1,30-1,80
MiXMiCbKHI aBTOOYC 0,12-0,18 0,70-1,35

MeHIli TPOTMHU [AXKEpeJio PeKOMEeHAYE OJisi 3aJHboi migBicKu, OinbIni — Oyisi mepemHboi. Po3paxoByoTh oOpaHy HigBiCKYy;
OOHE yCcepenHEeHe YUCJIO He MOBOOUTH y3TOMKeHHS 000X oceil. Y mpuKIIani IpUHHATHN IPOTUH IIEPEXOnuTh V po3nin 18 6e3
IIOBTOPHOTO HE3aJIeXKHOI'0 BUGODY.

YacToTa BJIaCHUX KOJZIMBaHb ninpecopeuux Mac.

CTaTUYHHUN NPOTMH 3aJaloTh y MeTpax. Ilicis o64YuciIeHHsT BIaCHY YaCTOTY IOPiBHIOIOTH i3 psgkKoM Tabmumi amis Tiei camoi
rpynu aBToMoOinsa. Buxinm 3a miamasoH o3Hauae moTpely MEPerjIsTHYTH JKOPCTKICTh a0 MPUUHATHUN IMPOTHH, & He MifCTaBy
IIPUXOBaTHU pe3yJibTaT. Momenb He BpaxOByE TYT OeMI(dyBaHHS ¥ 3B'SI30K BepTUKaJIbHUX KOJIMBAHb i3 IMO3[OBXKHIM KUBKOM
Ky30Ba.

Tabnvus 0.16.1 — BuxigHi BenmyinHm po (16.1): YactoTa BNacHMX KOMBaHb NigpecopeHnx mac.

Mo3HauyeHHa BenunuuHa OpuHMuA Moxop >xeHHn
fit for TPUNHSATAN CTaTUYHUMN IPOTHH IifABiCKYU M TIPUUHSATO MPOEKTYBATIbLHUKOM
g TIIPUCKOPEHHS BIJIBHOTO IadiHHS M/c? BXifHI maHi

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHLOrO 3ropsHHSA
bn=
g (16.1)
fst ’
(2-m)

= =L115Tn
9.81

0.2
(2-m)

e Yacrora 1.11 I'm mexkuth y Mexkax 0.8...1.3 I'l;, 3a 9KUX IJIaBHICTH BBaXKalOTh 3a/I0BIJIBHOIO.
xepeo: [6]

16.2. YacToTa HenmigpecopeHux Mac

3a HasABHOCTI cyMapHOI pafianbHOl KOPCTKOCTi IIMH OCi Ta II HemifmpecopeHOl Macu 3aCTOCOBYIOTH (popmyiy. 2KopCTKicTh
3apmaioTh y H/M, Mmacy — y Kr. fKIIo nux maHuX HeMae, axkepeso Ha c. 29-30 mo3BoJisse IPpUUWHATHA YacTOTY 3 Hianma3oHy 6,7-
8,5 I'll; Take IPUUHSATTS HE € BUMIPIOBaHHSIM JKOPCTKOCTI IITUHU.

YacTtoTa BJlaCHMX KOJIMBaHb HenigpecopeHux Mac

TinKu pO3Pi3HAIOTH PO3PaxXyHOK 3a BiMOMHMHU XapaKTEPUCTUKAMU i NPUMHATTS OOBIMKOBOI dacToTH. B 060X BHIIAgKax
OTPUMAaHY YaCTOTY BUKOPUCTOBYIOTh [aJli IPY MOLIYKY Pe30HAHCHUX IIBUAKOCTEH.
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(16.2) Kotu 3acTOCOBYIOTH: 2KOPCTKICTh ITMH i HEMIiAPECOPEeHy MacCy He 3aaHo; IPUNHSATO CEPEONHY OKEePEeIbHOTO
IOianasony 6,7-8,5 I'm.

3HaueHHs 7,6 I'm mae cratyc npuiiHaToro. dopmyna i yucioBa MigCTAHOBKA L€l TiJIKM MTOKA3yIOTh CEPEONHY ialla30HY;
KOPCTKICTB IITKH i Macy He BiIHOBIIIOIOTH i3 6aKaHOTO pe3yIbTaTy.

Tabnuua 0.16.2.1 — BuxigHi BennyunHm go (16.2): YactoTa BNacHMX KOJIMBaHb HeMigpecopeHmnx mac

Mo3HauyeHHa BenuuuHa oauHuuAa Moxop>keHHa
Vg min HUXKHS MeXa [KepeJbHOro fiana3oHy 4aCcTOTU HelliApecoOpeHux Mac I BXifHI maHi
Dy max BEePXHs MeXa [KepeIbHOTro fiana3oHy YaCTOTH HellilpecopeHux Mac i BXifHI faHi

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsAHHSA

Dg=

D +v

2

B, min

B max (16.2)

V= g 7485 =7/-60 T
2
o CyMmapHy KOPCTKICTh IIIMH i Hemigpecopery Macy oci He 3afmaHo. IIpuiHATO cepenuHy IXKepeJbHOro aianasony 6,7...8,5 I'ny; 1e
IomepenHs HOBiAKOBa YacTOTa, a HE Pe3yJIbTaT PO3PaXyHKY 3@ KOPCTKICTIO IITHH.
e 3Ha4eHHd B3ATO 3 Oiama3oHy 6.7...8.5 I'1l, a He mopaxoBaHO 3 JKOPCTKOCTI IIMH.

xxepeno: [6]

(16.2) Ko 3acTOCOBYIOTh: BimoMi cymapHa KOPCTKICTh ITKMH OcCi Ta il HellimpecopeHa Maca.

It HaBYaAbHOI migmcTaHOBKH aBTOP 3amaB 180 000 H/m i 75 xr. Lle imrocTpaTHBHI BXOOW, a He MACIOPTHI maHi BUOPAHOTO
MIPOTOTHIIA. Y BIACHOMY IPOEKTI iX 3aMiHIOIOTh TaHUMU BUIIPOOyBaHb a00 BKa3aHOT0 mKepea.

Tabnuua 0.16.2.2 — BuxigHi BennyuHm go (16.2): YactoTa BNlaCHMX KOJIMBaHb HeMiapecopeHnx mac

Mo3Ha4YyeHHa BenunuuHa OpaunHuuA Moxop>xeHHA
2Cy, cyMapHa pafiiajibHa KOPCTKICTh IIMH OCi H/m BXifHi faHi
m,, HelligpecopeHa Maca oci KT BXimHi gaHi

Mpuknap — OKPeMo 3aAaHi XOPCTKICTb WWH i HenmigpecopeHa Maca

V.= v
b1 2C (16.2)
2 my,
»»= 1 Y 180000 =780 I
2m  75.00

e 2KopcTtkicts 180 000 H/m i Macy 75 Kr IpUHHATO aBTOPOM JIXIIE [JIsI HaBYaJIbHOTO IPUKIaAy; TacClIOPTHUX BUMIPIOBaHb TYT He
3asiBJIEHO.

xepeno: [6]; [2]

Pe30HaHCHiI LUBUAKOCTI pyxy

Pe3oHaHCHY IIBUAKICTH BU3HAYAIOTH OKPEMO [JIsi IigpecopeHux i HemigpecopeHux Mac. TaGnuyHU# pe3ynbTaT MiCTUTH
OOBXMHY XBWJI Ta ABi BimmoBigHi mBupmkocTi. Hxkepeno posrnsmae xBuii 0,5-5 M. [oOyTok wactotu B 'l Ha HOBXKUHY B
MeTpax ga€ M/c; Ojisi KM/Tof pe3ysbTaT MHOXKaTh Ha 3,6. KoxkXHa 3 4OTHUPHOX MiCTAHOBOK HAa3WBa€ BU[ Mac, HOBXKUHY XBUII,
4acTOoTy i MIBUAKICTE. Lle MOKIUBI pe30HAHCHI peKUMU, a He IPOTrHO3 aMIUIITyI¥ Ha peaibHil J0po3i.

Tabnvus 0.16.3 — BuxigHi BenmynHm fo (16.3): Pe30HaHCHI WBMAKOCTI pyxy

Mo3Ha4yeHHa BenunuumHa OpuHMuA Moxop>xeHHA
v, JacToTa BJIaCHUX KOJIMBaHb IIi[peCOPeHUX Mac T'm obuncexo paxime (16.1)
vy YacTOTa BJIACHUX KOJIMBAHb HEIIiIPecopeHux Mac T obuucieHo patiute (16.2)

Mpuknag — 3BMYaiHUIA aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA
Vo u=3,60,S, V, 5=3,60;S [km/ron] (16.3)
Vle(S=0.5 M)=3,6-1.11465-0.5=2.01 x™m/Tofq
VprB(S=0.5 M)=3,6-7.60000-0.5=13.68 kmMm/Ton

Vo u(§=5.0 M)=3,6-1.11465-5.0=20.06 x™M/TORk
V,5(5=5.0 M)=3,6-7.60000-5.0=136.80 km/ron
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o Pe3oHaHC HacTae, KOJIX YaCTOTA, Ky HaB'sI3y€ HOpora, 306iraeThCs 3 BIacHOW0. [JOBXKUHY XBHUJIi HEPiBHOCTI mKepeso Gepe 0.5...5 M.
IHmeKC H 03Havae€ migpecopeHi, B — HeIigpecopeHi Macu; MHOXKHUK 3,6 IepEeBOAUTH M/C Y KM/TOI.

xepeo: [6]
16.3. IToKka3HUKH iHTEHCHBHOCTi KO/IUBaHb

YV pxepeni Ha c. 30 TOKAa3HUKHU 3alMCAHO 4Yepe3 4acToTy B I'il 6e3 MHOXKHUKA 21. Huxde 306epekeHO caMe IIi HaBYaJIbHi
ingmekcu mpu Bucoti HepiBHOCTI 0,05 M. ix He cnig OTOTOXKHIOBATH 3 TOYHHMU aMIJIiTygaMU I[IOXiTHUX TapMOHIYHOTO
nepeMileHHs: s rapMOHIKKM MOTpifHA KyToBa YacToTa w=2mv. Taka BiAMiHHICTH BIUIMBAa€ Ha YHCJIa i Ma€ 3aJMINATUCS
BUIOUMOIO Y BUCHOBKY.

HaB4yasibHUW NOKA3HUK LUBUAKOCTI KOJIMBaHb 3a A>XXepesioMm.

Tlepmnii moKa3HUK IIPOIOPIiMHUYN dYacToTi. BiH [03BOJIsSi€ IOpPiBHIOBATHM BapiaHTH 3 OJHAKOBOIO IIPUUHSATOIO BUCOTOIO
HEepiBHOCTI B MeXKax 3alucy axepena.

Tabnvusa 0.16.4.3 — BuxigHi BenmyinHm fo (16.4): HaB4asibHUI NOKa3HUK WBMAKOCTI KOJIMBaHb 3a [)KEPEesioMm.

Mo3HauyeHHsa BenunuuHa OpuHMUA Moxop >XxeHHs
Z, BHCOTa HEPiBHOCTI /11 HaB4Ya/IbHOTO MOPiBHAHHSA M BXinHI naHi
v, YacToTa BJIACHUX KOJIMBAHb IIiIPECOPEHUX Mac I'm obuncrneno paxime (16.1)

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA
I=Zyv, (16.4)
I,=0.05-1.11465=0,0557 m/c

 TloxasHUK fizKepena Z,, BUKOPUCTOBY€E YacToTy B ['1. [IJIs aMIIiTy Ay IIBUAKOCTI TapMOHIYHOTO PyXy OTpi6eH MHOXKHUK 21I; HaBeJleHu

TIOKa3HUK He € IIi€10 aMIJIiTy0l0.

xepeo: [6]

HaB4yanbHUI NOKa3HUK NPUCKOPEHHSA KOJZIMBaHb 3a A)KEpesioM.

Ipyruil moKa3HUK 3POCTa€ MIPOIMIOPILINHO KBaJpaTy YacTOTHU. [IOpiBHIOIOTH jullle pe3ylabTaTH 3 OJHAKOBUM BU3HAYEHHSIM
YaCTOTH Ta aMIUIITYOU; Iled HaBYaJIbHUM ITOKAa3HUK He € CAaMOCTIMHOIO ITePeBipKOI0 IOMYCTUMOI'0 BIIUBY BiOpallii Ha JTIOOUHY.

Tabnvusa 0.16.4.2 — BuxigHi BenmyinHm fo (16.4): HaB4asnbHUIA NOKa3HUK NPUCKOPEHHS KOJIMBaHb 3a@ OXKEPEesioM.

Mo3HauyeHHa BenuuuHa OopuHMUA Moxop >XxeHHsa
Zy BUCOTa HEPIBHOCTI [JI1 HaBYaJIbHOT O NOPiBHAHHS M BXinHi naHi
v, YaCcToTa BIIACHUX KOJIMBAHb IIiIPECOPEHUX Mac o obuncrneno pasime (16.1)

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsSHHSA
I,=Zyv,? (16.4)
Ia=0.05-1.114652=0,0621 m/c?

e Bucory HepiBHOCTI B3sT0 0.05 M, sIK BeNIUTh AKepesno. [TokasHuk Z 0v? 3 yacToTo0 B I'll HE € aMIIIiTy/10}0 TapMOHIYHOTO IPUCKOPEHHS:
1St Hel oTpibeH MHOXKHUK (211)2.

Ixepeo: [6]

HaB4YasibHMM NOKa3HUK Pi3KOCTi KOJIMBaHb 3a A)KepeJsioM.

TpeTili MOKA3HUK XapaKTepU3ye YyTIUBICTH OO YACTUX HEPIBHOCTEH i 3pocTae SK KyO YacTOTH. Y BUCHOBKY HABOHOATH
MIPUMHSTY BUCOTY HEPIBHOCTI Ta 3acTepeskeHHs 100 YacTOTH, HaBefeHe nepel ¢bopMyJiaMu.

Tabnvusa 0.16.4.1 — BuxigHi BenmynHm fo (16.4): HaB4asibHUIA NOKA3HUK Pi3KOCTI KOIMBaAHb 3a [XKEepPesioM.

Mo3Ha4YyeHHA BenunuuHa OpouHuusA Moxop>XxeHHA
Zy BHCOTa HEPIiBHOCTI /I HaBYaJIbHOTO IIOPiBHAHHS M BXifHi naHi
v, YacTOoTa BJIACHUX KOJIUBaHb IiIPECOPEHUX Mac I'n o6urcieHo parime (16.1)

Mpuknag — 3BMYaHWI aBTOMOGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsHHSA
L=Zyv,? (16.4)

[;=0.05-1.1 1465%=0,0692 wm/c?
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» IlokasHuK mxeperna Z Ovd 3pocTae K Ky6 YacCTOTH IPU CTaJill BUCOTi HEPiBHOCTI. [ aMIIiTyAu TPETHOI MOXiqHOI rapMOHIYHOTO
nepeMileHHs MOTPiGeH NOJaTKOBUM MHOXKHUK (211)%; OLIHKY BIUIMBY BiOpallil Ha JTIOOUHY LIeHd TOKa3HUK He 3aMiHIOE.

xepeo: [6]
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Po3pin 17. MNpoxipHIicTb

TlepeBipKa mmifiioMy, KOCOTOpY, 34ilTHOL Baru Ta TUCKY KOJIiC Ha I'PYHT.

IIpodinery npoxigHICTE BU3HaA4Ya€ reoMeTpis: MPOCBIT, 3BUCH, KyTH B'I3Ay ¥ 3'I34y Ta po3TallyBaHHs arperaris. OmopHyY
IPOXigHICT, BU3HAYAIOTH 3YEIJIEHHS, HaBaHTaXXEHHS BeOy4YuX KOJIC 1 KOHTaKT i3 r'pyHTOM. [lapaMeTpuuHUN KOHTYP
aBTOMOOins IOKa3ye KOMIIOHYBaHHS, ajie HeBimomi 3BUCH abo KyTH He IIepeTBOPIOIOTHCS Ha IACIOPTHI [aHi julle uepes
HasBHICTb PUCYHKA.

I71s1 po3paxyHKiB OepyTh CUJIM Baru ¥ IIOJIOKEHHS IIeHTpa Mac i3 po3giny 3, puHaMiyHUN pafgiyc Kojeca — 3 BuUOOpy IIUH, a
IOPOKHI KoedillieHTH 3aaloTh IJIsI OGHOI'0 Y3TOAXKEHOro ClieHapito. MeTonu4Hi Bupa3u HaBedeHO y AXxKeperi, miapo3ain 3.6,
Imics po3paxyHKY IIJIaBHOCTI X0omy.

Haubinbwun nigom, AKM aBToMobinb gonae

OO0YUCITIOIOTE OKPEMO KYT IOYATKy OYKCYBaHHS Ta KyT IIO3LOBXKHBOTO IEpPeKUmaHHSA. [JOMyCTHUMICTE y Iili Momesni o6Mexye
MeHIMHA KyT. TyT a — BIACTaHb Bifi IEPERHBOL OCI IO LeHTpa Mac, b — Bif LeHTpa Mac #o 3apHboi omopu, L — Gasa, hy —
BHCOTA IleHTpa Mac. Bupas KoB3aHHS i3 yacTkolo a/L BimmoBimae 3apHiit Bemyuwilt omopi. [Ijis iHITOro mpuBOXa CIIif BUBECTHU
peakiii camMe Begy4yux OCed; mepecTaHOBKA HA3BU CHUJIOBOI YCTAHOBKM TAaKOl 3MiHM He 3aMiHIOE. Pe3ynbTaT HE BPaxoBYE
HecTadi TAroBOro MOMEHTY Ha oOpaHill mepemaydi — il epeBipsa0TL OKPEMO 3a TATOBOIO XapaKTEPUCTUKOIO.

Tabnuusa 0.17.1 — BuxiaHi BennynHm no (17.1): Hanbinbwunin nigiom, skuih aBtomobinb nonae

Mo3HavyeHHn BenunuuHa (o} LT ITE | Moxop>keHHn

B 6a3a aBTOMOOIIS M BXifHi maHi

a BimcTaHb Bif mepenHbol OCi Mo IeHTpa Mac M o6uucreHo pauirme (3.6)

hg TIpUMHSITA BUCOTA IIeHTPa Mac Haf JOPOTo0 M BXifiHI faHi

fo KoedillieHT omopy KOYEHHIO Ha MaJliif IBUAKOCTI 6e3po3mMipHa BXifHi faHi
BENIMYUHA

@ KoedillieHT 3YenIeHHs Kojeca 3 IOPOT00 6e3po3MipHa [IPUAHATO IPOEKTYBAIBHIKOM
BeJIMYUHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsiHHSA

A opz=arctg oa/L-f 180

1-phyL o
Apep=arctg b 180 (17.1)
hy @

g
O max =MIN (aKOB3’ anep)

Uoma=aTCtg () 700.1.485/2.700-0.0180 ) 180 =23-17

1-0.700-0.550/2.700 big
=65.64"

Unep=aTCly 7 775 * 180

0.550 b
Aoy =miN (23.17,65.64)=23.17"

o [ligiiom oomexye 3YEIIJIEHH: Bemyudi Koneca 3ipByThCs B OyKCyBaHHS paHillle, Hi2k aBTOMOOiIb TepeKUHeTLCS Ha3af.

xkepeo: [6]

Hanbinbwiunm KyT Kocoropy

TTopiBHIOIOTH 6OKOBE KOB3aHHS Ta IoNepedyHe nepekumaHsg. Jlitepa B y 1ift dopmysi maxkepesa 03HA4Ya€ KOJIiio, a He KOJIiCHY
0a3y KOMIIOHYyBaJIbHOI cxeMH. BucoTy 1meHTpa Mac 6epyTh Ajis TOTO CaMOr'o 3aBaHTaxeHH:. Lle cTaTuyHa oIjiHKa 0e3 ymapy
KojiecoM 00 mepemrkony, 6iYHOTO IPUCKOPEHHS B IIOBOPOTi Ta OCimaHHSA I'PYHTY; BOHA He 3aJa€ eKCIUIyaTaliiHO 0e3nmeuyHui
KyT PyXy.

Tabnvus 0.17.2 — BuxigHi BenmyinHm po (17.2): Hanbinbwmnii kyT Kocoropy

Mo3Ha4vyeHHa BenunuuHa OaunHuuA Moxop>xkeHHa

Kep cepenHs KOJis mepenHix i 3agHix KoJic M BXifHi gaHi

hg MPUUHSATA BUCOTA LIEHTPA Mac Hal JOPOTrOi0 M BXifiHi faHi

7] Koe(dillieHT 3YerIeHHsT Kojleca 3 JOPOTro0 Oe3po3mMipHa IPUAHSATO MPOEKTYBAIIBHUKOM
BeJIMYUHA
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3rOpPsSHHA

Bross=arctg ¢- 180

T
Buep=arctg p - ;g9 (17.2)
2hg jod
'Bmax =min (onsalﬁnep)
Bross=arctg (0.700)- ;5 =34.99"

I

Bnep=arctg 1.500 180 =53.75

2:0.550 &
B ooy =min (34.99,53.75)=34.99°

e V craTuuHil Momesni paHilie HacTae 60KOBe KOB3aHHS. MOT0 HACIIMIKiB IIPK pycCi Ta B3aEMO/Iii 3 IIEPEIIKO0I0 11 OIliHKa He BU3HAYae.

xxepeo: [6]

KoediuieHT 34inHOi Baru

3uinHa Bara AOPiBHIOE CyMi HaBaHTaXKeHb yCix Bedydux oceil. [I7si Beoydoro 3afgHBOTO Bi3Ka CKIafaloTh o0uABL oci; Ans
MMOBHOTO MPUBOAA — BCi Bemydi omopu. [I;KepebHa mepeBipka cj1abKoro I'pyHTY mpuiiMae omip KoueHHo 0,04, yxun 0,06 i
3yenyieHHsa 0,22. Lle okpeMwuil cueHapii, SKUM He CJIii HEMOMITHO 3MilTyBaTU 3 KOe(dilliEHTOM CyXOro IOKPUTTS. YMOBa
IlepeBipsie 3amac 34imHOI Baru mjIs MOYaTKy PyXy, @ He IOBHUM OajlaHC IOTYKHOCTI.

Tabnvusa 0.17.3 — BuxigHi BenmyinHm po (17.3): KoedilieHT 34inHOi Barm

Mo3HauyeHHa BenuuuHa OopuHMuA Moxop>xkeHHn
G; CUJIM TSIXKIHHS, 110 IPUIIafaloTh Ha oci Lle meperiik, a He offHe YHUCII0: KOXKHIN KH 004KCIIEHO paHille
oci Bimmosimae cos cuna. (3.5)
G, TI0BHA CHJIA TSXKIiHHS aBTOMOOisS xkH o6uHCIIeHo paHime
(3.5)

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHbOrO 3ropsAHHSA

K, = , K, = .
¢ G oI (17.3)
G, ®
Ke= 94270 =0-550=  p440.06 =0455
17140.0 0.22

o IlepeBipka Ha crnabkomy rpyHTi: f = 0.04, i = 0.06, ¢ = 0.22 — caMe Li 3HAaYEHHS Ha3UBa€ AXKEPEJIO.
e YMOBYy 3a 34illHOIO Baroxo BUKOHAHO. [JOCTaTHICTh TATOBOIO MOMEHTY [JIsI IOYATKy PyXy IepPeBipsAI0ThE OKPEMO.

Ixepeo: [6]

TUCK Ha ONOPHY NOBEPXHIO

Tuck BU3HAYalOTh I OfHiel oci. ¥V 3HaMEHHUKY CTOSTH KiJBKIiCTh II KOJC i IUIoIla KOHTAKTy OOHOI'O KoOJjieca, TOMY
HaBaHTaXXeHHS BCiel MalllMHU CIOAM He MigcTaBisiioTh. OOYHCIEeHHS 3a BiIOMTKOM i HAaGIMKEHHS 3a TUCKOM Y IIMHI MaloThb
pi3Hu piBeHb OGI'PYHTOBAHOCTI.

(17.4) Konu 3acTOoCOBYIOTH: [10111y BinOuTKa HE 3alaH0; TUCK Ha I'PYHT HaOIMXKEHO MPUPIBHSHO OO 3a0aHOr0 TUCKY
TOBITPSA B LINHI.

IxxepenvHe HabnuxkeHHA mae 210 klla y npomy npuknani. BoHo He BU3HAa4Ya€e pO3NOMiNy KOHTAKTHOTO TUCKY M He 3aMiHIOE
BUMIipIOBAHHS BimOMTKA Ha KOHKPETHOMY I'PYHTI.

Tabnvusa 0.17.4.1 — BuxigHi BenmynHm o (17.4): Tuck Ha onopHy NOBEPXHIO
Mo3Ha4YyeHHa BenuuuHa OoauMHMUuA Moxop>KeHHA

P IPUWHSATUN TUCK MOBITPS B IINHI [JIS IONEepegHbOl OiHKY TUCKY Ha I'PYHT klla BXifHi faHi

Mpuknap — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHbOrO 3ropsHHSA
Po=Pu (17.4)
Po~=PL=210.0 xIla

o JlaHUX IPO IJIONTY BifOWTKa HEMAE, TOMY THUCK Ha OIOPHY ITOBEPXHIO IPUPIBHSHO OO THCKY IOBITPS B IIKHI, IK BEJIUTH JIKEPEIO.
o THCK IOBITPS B UINHI € OKPEMUM IIPOEKTHUM IIPUNYIIEHHSIM; YTOYHITH HOr0 3a IIMHOIO Ta HAaBAHTaXKEHHSIM OCi.
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e Tuck HpHpiBHHHO OO0 TUCKY B WUHI — e HabIuXKeHHS [2Kepeia, a He IIOpaXOBaHa BeJIn4YKuHa.

xepeo: [6]

(17.4) Konu 3aCcTOCOBYIOTh: 3a7laHO HaBaHTaXKeHHS OCi, KITBKICTh KOJIiC Ta IJIONITy KOHTAKTy OOHOI'0 KoJeca.

751 mpukiany IpUBHATO ABa Kojeca ¥ mtomy 0,025 M2 Ha KOXKHe; HaBaHTaXKeHHS IIOXOOUTS i3 PO3paxyHKY 3amHboi oci. [Ipu
3[IBOEHUX IIMHAX PaxyloTh GaKTUYHEe YUCIIO KOHTAKTIB i y3romKyIoTh ILIOIY caMe 3 TaKUM BU3HAYEeHHSIM KoJeca.

Tabnvus 0.17.4.2 — BuxigHi BenmynHm 0o (17.4): TUCK Ha ONOpHY NMOBEPXHIO

Mo3Ha4vyeHHA BenunuuHa OpuHuuA
G; CUJIM TSIXKIiHHS, 10 IPUIIafaloTh Ha oci Lle meperiik, a He ofHe YHUCII0: KOXKHIN KH
OCi BifImoOBiziae CBOS cUia.
F. TIoIa KOHTaKTy OOHOIO Kojleca 3 OIIOPHOIO II0BEPXHEI0 m?
N, KiJIBKICTB KOJIiC Ha pO3paxyHKOBIil oci 6e3po3MipHa
BeJINUMHA

an/IKJ'Ia,D, — 3ajaHa nJjowa KOHTaKTy Konic

Po= z [xI1a]
1000n,F,
Po= 9427.0 =188.54 xIla

1000-2-0.02500

Moxop>keHHa

o6uucieHo paHimnre
(3.5)

BXifgHI maHi

BXimHI maHi

(17.4)

e IImomry 0,025 M? Ha KOJeCco IPUWHSTO aBTOPOM [IJIsl IPUKJIaAy; HaBaHTaKeHHs B35ITO 3 PO3PaxyHKY 3aJHbOI OCi IIbOTO caMoro

aBTOMOOIIS.

Oxkepeno: [6]; [2]
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Po3pin 18. XopoBa cucrema

Bin HaBaHTaXXeHHS Ha KOJIECO Ta MOTPIGHOr0 MPOTUHY A0 MPYKHOI XapaKTePUCTUKH U Iepepi3y pecopu.

O6rpyHTYBaHHSI XOHOBOI CHCTEMH IIOYWHAIOTH i3 HeCiBHOI cucTeMwu, MOCTiB, mimBickm Ta Komic. Ijs pamu a6o HecCiBHOTO

Ky30Ba OIMCYIOTH IIJISIX IIepefadi CHU i po3TallyBaHHs omop. HJisi migBicku oOMpalOTh 3ajieKHy YU He3aJIeXKHY CXeMy Ta
NpyXKHUM eneMeHT. HaBeneHu HUXK4e PECOPHUYM PO3PaxyHOK 3aCTOCOBYIOTH JIMIIIE TaM, Ie IIPOEKTOM CIIpaBfi epenbadeHo
JINCTOBY PECOPY; IPYKUHY i TOPCIOHU PO3TIIHYTO y po3mini 22.

18.1. HaBaHTaXXeHHsI ¥ epeMilleHHsI

Ixepeno piama3oHiB — MeTOOWYHI BKaliBKH, migpos3min 4.2.3, mpykoBaHi c. 58-60. CTaTuuHe HaBaHTaXKEHHS OIHOTO

MIPY2KHOT'O eJIeMeHTa 3HAXOAATh i3 BiIMOBIMHOI OCHOBOI CHIM 3 ypaxyBaHHSIM YHCJIA OO i IpUHHATOI KiHeMaTuKu. BoHO Mae
CTOCYBATHCSI TOT'O CAMOTO eJIEMEHTA, IJISI IKOr0 00paHo IPOTUH Y po3mini 16.

Tabnvusa M.18.1 — [1oBiAKOBIi MHOXHWUKN HaBaHTaXXEeHHA NPYXHOro eflemMeHTa

YMoBa abo napameTtp

IOuHaMiuHe HaBaHTaXXeHHS Ha TBepaomy l'IOKpI/ITTi BiTHOCHO CTaTUYHOI'O

[IvHaMiyHe HaBaHTaKEHHS Ha I'PYHTOBIN NOPO3i BiTHOCHO CTAaTUYHOIO

HaBaHTaxkeHHs BBIMKHEHHS OOOATKOBOTO IIPY2KHOTO eJIeMeHTa BiIHOCHO CTaTUYHOTO

[IuHaMiYHUN OIPOTHH JIETKOBOT'O aBTOMOOI/ISI BITHOCHO CTATUYHOI'0

IrHaMiYHUHE IPOTUH aBTOOyCA BiTHOCHO CTaTHYHOT'O

IyrHaMiYHWUM IPOTUH BAaHTAXKHOT'O aBTOMOOIJISI BITHOCHO CTaTUYHOTO

PeKOoMeHA0BaHMW MHOXXHUK

2-3
3-4
0,6-0,7
0,5-0,7
0,7-0,9
0,8-1,0

ITopozKHIO TPYNy 3aAaioTh SBHO. I'paBiii, micOK i I'PyHT He CJIiIl MOBYKM BiIHOCUTHU IO achanbTy. AKINO IOKPUTTS He MOXKHA

KnacudikyBaTy, criodaTKy YTOYHIOIOTH BUXiHI maHi.

XapakTepucTuka npy>XHUX BJlaCTUBOCTEN NiABiCKMU

3a cTaTU4YHMM HaBaHTa)KeHHSIM 3HaXONdATh OUHaMiyHe HaBaHTa’Ke€HHsS Ta TOYKYy BBIMKHEHHS [OOOATKOBOTO HPYXKHOIO
eneMeHTa. Ha xapakTepucTuIli «HaBaHTaXKeHHSI — IIPOTUH» IT03Ha4YaloTh yci Tpu cTaHu. CepenuHU HaBefeHUX Miala30HiB €

[I0YaTKOBUM BHOOPOM [JIsi IPUKIIANY, a He pe3yIbTaTOM BUIPOOYBAHHS MiMBiCKU.

Tabnnus 0.18.1.1 — BuxigHi BennymHu fo (18.1): XapakTepucTuka rnpy>xHUX BAacTUBOCTEN NiABiCKN

Mo3HavyeHHA

G.

i

fSthT

BenuuuHa

TPUNHSTI JOPOXKHI yMOBH
MPUAHSTHN THI aBTOMOOIIS [J1sT BUOOPY AiarmasoHiB
CHUIM TSXKIHHA, IO IPUIIafaoTk Ha oci Lle neperik, a He OfHe YUCIIO:

KOXKHil oci BimmoBifgae cBos cuia.

TPUNHSATUN CTaTUYHUYN IPOTUH MiABiCKU

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHLOIO 3ropsiHHSA

Zoaw=(2.. ) Ze,  Zy=(0,6...0,7)Z,

Zow= 3,4 4713.51=16497.28 H
2

Zo= 5 g40.7 “4713.51=3063.78 H
2

OpuHUuSA

He 4YHCJIOBa
BeJIn4YrHaA

He YHUCJIOBa
BeJIM4YrHA

xkH

o JIMHaAMiYHUIN ITPOTUH = 120 MM — gacTka 0.5...0.7 Bif cTaTUYHOTO, IPUKHSITOTO B po3misi 16.
OUH

e [yt TPYHTOBUX HOPIr i 6e3mopikKs mxepesno 6epe Gifblly YacTKYy.

Moxop>xeHHA

TPUUHSATO
MIPOEKTYBAIbHUKOM

TIPUNHSTO
MIPOEKTYBAJIbHUKOM

obyucieno paximre (3.5)

TPUUHSATO
MIPOEKTYBAIbHUKOM

(18.1)

e CraTUYHUU IPOTUH TYT TOM CaMUH, III0 MPUNHATO B POo34isni 16 3aA71s I1J1aBHOCTI XO4Y: 3MIHUTH MOT0 TYT O3HA4Ya€ 3MIiHUTH U MJIaBHICTb.

Ixepeo: [6]

CyMapHUM NPOrMH NiaBiCKKU

o BXKe MPUUHSATOrO CTAaTUYHOrO MPOTHHY OOHAIOTh AMHAMIYHUM IIPOTMH 3a Ipynoio aBToMob6insg. CymMapHe mepeMillleHHs
noTpibHe Ay1a ImepeBipKu Micisa migBicKu, BigOiMHUKIB i YMcna BUTKIB IPYKUHU. 3MiHA CTaTUYHOTO IPOTHHY B LIbOMY PO3Mimi

BUMarae IIOBTOPHOI IepeBipKU YacTOTH ¥ po3aini 16.
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Tabnvusa [.18.1.2 — BuxigHi BennynHm o (18.1): CymapHuUin NporuH niasickm

Mo3Ha4veHHa BenunuuHa OpouHuuA Moxop>xkeHHa

fet for TIPUUHSATUN CTaTUUYHUN IIPOTUH MIiIBiCKU M TIPUHHATO MPOEKTYBAJIbBHUKOM

— IPUUHSATUN TUII aBTOMOOiNA A1 BUOOPY Iiana3oHiB He 4YuCJIoBa TIPUMHSATO IPOEKTYBAIbHUKOM
BeJINUMHA

— TIPUNHSATI JOPOXKHI yMOBU He YHuCJIoBa MPUAHATO MPOEKTYBAIbHUKOM
BeJINUMHA

Mpuknag — 3BMYaiHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsAHHSA
f=fCT+f):[I/IH' f]:(I/IH=kffCT (181)

fama= (540 7 0-20000=0.12000 m

2
f=0.20000+0.12000=0.32000 Mm=320.00 MM

e uHamiuHa yacTka k¢ = 0.5...0.7 Bif cTaTUYHOIO NMPOTUHY — 3a TUIIOM aBTOMOOisIs; IPUUHSITO CEpPenuHY.
e [luM IpPOTrHMHOM IIpy2KHWHAa CTUCKAETHCS [0 YIIOPY, i caMe BiH 3ajia€ YKCIIO BUTKIB y po3mini 22.
e CraTUYHUN IPOTUH TOU CaMHH, 110 IPUUHATO B po3fini 16 3am1sa NIaBHOCTI X0Ay: 3MiHUTU HOTO TyT O3Ha4Ya€ 3MiHUTH U IJIaBHICTh.

xepeo: [6]
18.2. [ToBkuHA ¥ Hepepi3 TUCTOBOI pecopH

st momepegHbOTO BUOOPY MOBXKWHU AXKepesio Ha ¢. 60 3agae 4acTKy KoJjicHOi 6a3u. [ mepemHbol pPecopu JIErKOBOTO
aBTOMOOIISI OKPEMOT'O PSIKA HEMAaE; BiICyTHIN PSINOK He MOXKHA 3aMiHUTH 3aJHBOI0 PeCOPOI0 6e3 MOSICHEHHS KOHCTPYKIIii.

Tabnvus M.18.2 — [loBioKOBI psAamn LOBXUH pecop BiAHOCHO 6a3n aBToMobiNs

Po3TaluyBaHHA pecopu [loB>XXMHa pecopm fAK YacTka 6asu
3aHsI, IerKOBUI aBTOMOOLIb 0,40-0,55
[lepenHsi, BAaHTaXXHUU aBTOMOOIb 0,26-0,35
3aHsI, BaHTaXXHUN aBTOMOOIIb 0,35-0,45

TIpuitmatoTs 6-14 nuctiB i BimHOmMEHHS IMUPUHU H0 ToBIIMHU 6-10. KoedimienT ¢opmu KiHIliB nucTtiB ctaHoButh 1,25-1,35
mist BaHTaxkHUX i 1,35-1,40 mist merkoBux aBTOMOOINIB. YV MpHKIIaAi BUKOPUCTAHO MOMAYJIh MpyKHOCTI cTami 210 000 MIla.
HecumeTpuuHa pecopa notpedye OKpeMo 3aJaHUX JOBXKWH KOPOTKOI'O Ta [OBroro mnuedei.

Il71s1 HECUMETPUYHOI PECOPH 3aCTOCOBYIOTh fCT=SZCT112122/(3E]2Lp), me L,=I;+l,. Lle IPOTHH y TOUIL CTATHIHOL 30CEPEKEHO]
CHM MiX JBOMA MIApHIpHAMH omopaMu. IlifcraHoBka x=a, L=a+b y po3s'ssoxk UW ME354, c. 3.20, mae |y(a)|=Pa’b?*/(3EIL);
KoedinieHT hopMu NTUCTIB § 3aNUIITAETHCS MIONTPABKOI HaBYaJbHOI METOOWKU. BunpaBiieHo BifICyTHI KBampaTu Ijiedel: BOHU
3a0e3me4y0Th PO3MIPHICTS [y y MM* i mepexin fo cuMeTpudHoro supasy npu l;=I,=L/2. Bankosa aHajoris Npuiyckae mMaii
KyTH, cTane EJy i HexTyBaHHS 3CyBOM; IIOAATJIMBICTh KPillJIeHb, TEPTs Ta HEJHIMHUN KOHTAKT JIUCTIB y Hill He IepeBipeHo.
University of Washington, ME354.

Mepepi3 nucrta pecopm

CnoyaTKy i3 mHOTpPiOHOTO WPOTMHY 3HAXOMASTh CYMapHUN MOMEHT iHepIlii /HCTiB; 3a NPUHUHATUMU YHUCIOM JIKCTIB i
BiJHOIIIEHHAM WIIUPUHM OO TOBUIMHU 3HAXONOATh TOBIIWMHY, ITOTIM MIMPUHY. [JlakeT MoAeIoi0Th IK OKpeMi JTMCTH, SKi CHiTbHO
HEeCyTb HABAaHTAXKEHHS: IXHi MOMeHTH iHepIi momaroTe. HampykoBaHUM y MeTOOWYIN BHpPa3 i3 KyOGOM CyMapHOI TOBIIMHU
BifmoBimaB O6u CylinbHiM Oanii. BunpasieHHsS y3TrOmXyeThcsi 3 ¢opMmysiolo BaxmamoBa Ha c¢. 299. O6ywucieHa TOBIIMHA i
IPUMHATUYN PSAAOK CTaHOAPTHOTO IIepepi3dy — [Bi pi3Hi BeIUYUHH, IKi HABOOSATH OKPEMO.

Tabnvus [0.18.2 — BuxiaHi BennyunHm po (18.2): Mepepis nucta pecopu

Mo3Ha4yeHHa BenunuumHa OoOpuHuuA Moxop>xkeHHA

hxb MPUUHATUN CTAHOAPTHUY IIepepi3 IucTa pecopu He 4YHCJIoBa [IPUHSTO IPOEKTYBAIBHUKOM
BeJIMYUHA

Lp HpHﬁHfITa JOBXKXUWHAa peCOpI/I M HpHﬁHHTO IIPOEKTYBAJIbBHUKOM

Z o pPO3paxyHKOBe OMHAMIUHEe HaBAHTAXKEHHS MiABiCKU H o6uucrneno panime (18.1)
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA

fer=6 Zcer3 ’ Js= nnbh3

48E]s 12
h="% b=kyh (18.2)
12]5 ’ b
kbnn
= = 4
Js= 1.375.4713.51-1282.503 =6781.54 Mm
48-210000-200.000
4,7  _
"= 12678154 =204
8.00-10

b=8.00-5.647=45.180 Mmm

» Tlaxet pecopu — ne nucty, o KOB3AIOTb ogun no ogHOMYy, To6TO N 6asiok mapanensHo: Jy = n;-b-h3/12. Metopnuka Apykye Jy =
b(hn,)3/12 — cyuinsHy 6anKy BUCOTOIO B YBECh ITaKeT, — a CyIiabHa 6asika B pa3u KOPCTKillla 3a TOH caMuil MeTasl, PO3[iJIeHni Ha
JIUCTH.

o Ilina pisHuI: 3a HaAPYKOBaHOIO (HOPMYJIIOIO JIUCT BUXOOUTH 1.8 MM — yTpHUYi TOHIINY 3a HaUTOHIKY y Tabnuni 16, mo sakoi Ta cama
MeTOoOu4YKa BeJIUTh HOTro 3BipATH. 3a makeToM i3 nucTiB — 5.6 MM, i BiH y Ta6Gnuio moTparise.

 Baxyramos (c. 299) mofae IporuH CUMeTPUYIHOI pecopd sk f;, = 8P_p-l p%/(4E-n,-b-h®) — piBHO n nucTiB mapanentHo, — i came 3BifcH
B35TO IOKA3HUK IIPH N,

e TIpuitasaTo 10 nucrtiB i b/h = 8; mxxepeno nogae 6...14 nucTtiB i b/h = 6...10.

e 3a rabmuuero 16 6epyTh MUCT 6X55 MM (JIETKOBi, aBTOOYCH i BaHTaXkKHi Ha 6a3i IerKOBUX).

e BingxuneHHs Bif OXKepella: HakeT paxyloTh sK n, nucTis IIAPAJIEJIBHO (Jy = n,'b-h3/12), a He K cyninbHy 6aikKy, mo ii APyKye
MeTtopudka. Tak camo nopae Baxmamos, c. 299.

Ixepeno: [6]; [22]

HaBepeHi HuK4Ye psAOu BiATBOPIOIOTH Tabauio 16 MeTOOMYHMX BKa3iBOK, c. 61, me BoHa mopmaHa sk Butar 3 OH 8027-86. Lle
I2KepenbHUuM psif [JIsd HaBYaJIbHOTO BHOOPY; ITOCUJIAHHS Ha HHOTO HE HiOTBEPAXKYE YMHHOCTI HOPMATUBHOTO JOKyMeHTa abo
IIOCTa4YaHHS KOXKHOTO Iepepisy.

Tabnvus M.18.3 — [loBigKOBI psamn nepepisis IMCTOBMX pecop

F'pyna pecop LWupuHKM nucra, MM TOBLLUHM NIUCTaA, MM

JlerkoBi Ta moGymoBaHi Ha ix 6a3i aBTOOYCH ¥ BaHTaXHi 45; 55 4,5;5;6;6,5 7;7,5

ABTOOyCH 3 HeyHi(hIKOBaHUMHU pecopaMu 65; 75; 90 7;8;9;10; 12

BanTaxHi aBTOMOGii ¥ aBTOGYCH 55; 65; 75; 90; 100 6; 6,5; 7; 8;9; 10; 11; 12; 14; 16

ITicnst BuGOpPY Iepepily MOBTOPHO MEPEBIPAIOTH MOTO KOPCTKICTh, MPOTHH i po3MmimtenHs. 36ir i3 TabnuyHUM PO3MipoM cam
c060I0 He TOBOAUTH MIITHOCTI, MOBroBiwHOCTi a60 HOCTATHHOT'O XOAY MigBiCKHU.
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Po3pin 19. PynboBe KepyBaHHA

IlepenmaBasbHi YKCIa, MOMEHT OIIOPY ITOBOPOTY Ta 3YCHJLISI BOMiS.

Po3paxyHOK BUKOHYIOTH [JIs IOBOPOTY KEPOBAHUX KOJIIC HEPYXOMOTO aBTOMOOiISI — HaBaHTaKEHOT'0 PEKUMY IJISI PYJIBEOBOTO
npuBofa. BUXimHUMU € HaBaHTaXKEeHHsI KePOBaHOI 0oci, pafiyc Koyeca, mjiede 0O0KOYyBaHHS i PO3MipH pyJILOBOTO MeXaHi3My.

Inst enekTpoMoOing 4y ri6pupma MeTon He 3MIHIOETHCS: 3MIHHMTHCS MOXKYTh OCbOBE HaBaHTAXKEHHS, TeOMeTpis Ta CIocib
OigCUIeHHS.

Iliana3oHU HaBedeHO 3a METOOUYHUMHU BKaliBKaMu, nigpospinu 4.3.1-4.3.2, gpyKoBaHi c. 65-66.

Tabnuua M.19.1 — [loBiAKOBi Aiana3oHn NapaMeTpiB py/IbOBOro KepyBaHHS

MapameTp HO>xepenbHUX AianasoH
KyT nmoBopoTy pyJIbOBOT0 Kojleca 540-1080°

KyT moBopoTy KepoBaHOI'0o Kojeca 35-40°

Papmiyc pynboBoro Kosueca 0,20-0,25 m

[Trneye 06KOYYBAHHS JIETKOBOTO aBTOMOOIIST 0,03-0,06 m

[Ineye 06KOYYBaHHS BaHTAXKHOT'O0 aBTOMOOis 0,05-0,12 m

CunoBe nepepaBajibHe YUCIIO 100-300

KK]I pysbOBOTO MeXaHi3My 0,70-0,90

KKI]I py7b0BOTO IIpUBOIA 0,65-0,95

I'Iepep,aTqui YuUcJsia pysibOBOro KepyBaHHs

KinemaTuuyHe INepenaBajibHe YHUCJIO IIOKa3y€ BiMHOIIEHHS IIOBOPOTY KepMa OO IIOBOPOTY Kojleca. [l CHUJIOBOTO dYHCIA
DOJaTKOBO BPaxoOBYIOTh pajiyc KepMa Ta Ijlede 00KOUyBaHHs. Benuke nmepefgaBajibHe YUCIIO 3MEHIIYE IOTPiOHEe 3yCUILIs, ajle
306iTbIIy€E MOTPIOHUYM PyX KepMa; BUOip mepeBipsitoTh 3a 060Ma BJIaCTUBOCTSIMU.

Tabnuua 0.19.1 — BuxigHi Bennymnum o (19.1): NepenaToyHi Yncna pysibOBOro KepyBaHHSA

Mo3Ha4vyeHHa BenunuuHa OpuHuuA Moxop>keHHa

Ry« MPUUHATUN pafAiyc pyIboBOTO Kojieca M MPUAHSTO [POEKTYBAJIbHUKOM

— IPUWHSATUN TUII aBTOMOOiNs A1 BUOOPY Iiama3oHiB He 4YuCJIoBa TIPUMHSTO IPOEKTYBAIbHUKOM
BeJINUMHA

(o} IpUiHATe IJlede 00KOUyBaHHS KePOBAHOIO Kojleca M HIPUAHSATO MPOEKTYBAIBHUKOM

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsHHSA

U= _ ., U=U
Y Y PO Ry (19.1)
Uy= 479 =21.600
37.50
U,=21.600 ; 5,5, =108.00
0.0450

 Jlxepeno Bumarae U, y mexax 100...300.

» Bupa3s 6e3 BTpaT Ha TepTsi: BOHO BpaxoBaHe Hajli, y 3yCHJUIi Ha KepMi.

Ixepeo: [6]

[I7151 omlopy MOBOPOTY Ha MiCIli BUKOPHCTOBYIOTh OKpeMul KoedimieHT f;,: 0,03-0,06 Ha TBepmoMy mokputTi Ta 0,10-0,30 Ha
6e3mopixkki. BiH He mOpiBHIOE KOedilliEHTy OMOPy KOYEHHIO IIPU MPSIMOJIiHIHHOMY pyci 3 po3giny 2. KoedimieHT 3yennenus
IJIsE IBOT0 pO3paxyHKy npuviMaroTsk 0,6-0,8, a paxiyc kos3arHsa — 0,12-0,15 gpuHamMigyHOTO pafiyca Komneca.

MoMeHT onopy NOBOPOTY KepPOBaHUX KOJIiC

CyMapHHUH MOMEHT OIIOPy OOYMCIIIOITH /I KePOBAHUX KOJIC. Y MiACTAaHOBLI Ma€ CTOSATH CHJIa BarM Ha KepOBaHiM oci B
HBIOTOHAX; 3HAYEHHS Y KiJIOHBIOTOHAX IIONEPENHBO IIEePEeBOHSATh. MHOXKHUK 1,25 € HaOmuKeHHSIM MeTOOUKHU. [IpuitHsATi
paniyc KoB3aHHS ¥ myiedye 00KOYYBAHHS 3aJIMIIAIOTH Y BUXIAHUX HAHUX, 1100 pe3yabTaT MOXKHA OyJI0 IOBTOPUTH.
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Tabnavusa [.19.2 — BuxigHi BenmyinHm o (19.2): MoMeHT onopy NOBOpPOTY KEPOBaHMX KOJiC

Mo3HavyeHHn BenuuuHa

G; CUJIU TSIXKIHHS, 110 IPpUIIafaloTh Ha oci Lle meperiik, a He OffHe YUCIIO: KOXKHIN

oCi BigmoBimae cBOsI cHIIa.

r OUHaAMIiYHUN pagiyc Kojeca

Mpuknap — 3BUYaiHUA @aBTOMOBINb i3 ABUMYHOM BHYTPILLHBOIO 3rOPAHHS

Z'1\41(1(51 ’25G(fHOBC+(erOBB)

Twoss=0.1350-0.29622=0.03999 ™m

KOB3

OauHuuna

Moxop>xeHHa

o64nCIeHo paHimre

(3.5)

064uCIeHo paHile

XM, ,~1,25-7713.01(0.0450-0.0450+0.700-0.03999)=289.41 H-m

(19.2)

* fuos = 0.045 — omip KodyeHrH!o pu nosopoTi Komic HA MICIII. Ile HE Toit KoedinieHT f, 3 sKMM aBTOMOGLIb KOTUTBCA B PO3[iIi 2: KOIeco

TYT HE KOTUTHCS, @ PO3BEPTAETHCS, CTUPAIOYY IIPOTEKTOP. [[2KepeJio Iofae AJist HbOTO BIIaCHI MeXi, 1 pi3HUIA csarae m'siTu pasis.

e Papiyc KoB3aHHA Iy, = (0.12...0.15)r,.

xxepeo: [6]

3ycunnsa Ha pyJibOBOMY KoJseci

Brpatu BpaxoByioTh okpemuMmu KK]I mexaHi3My Ta nmpusopma. OTpuMaHe 3YCHIUIS CTOCYETHCS PO3paxyHKYy 0e3 HOomaTKOBOIO
mincunenHs. [xepenbHa Mexa 400 H o3Havae moTrpely B MifAcuiIoBadi; BOHA He € B IIbOMY OOKYMEHTi 3asBOIO IIPO
BiATIOBiAHICTH cyyacHMM BuUMoOTaM cepTudikarii. AKiio mipcuimioBayd mependadeHo, HOro XxapakKTePUCTUKY, €eHEPTOKUBIIEHH S

Ta MOBEAiHKY IIPU BiAMOBi 06T PYHTOBYIOTH OKPEMO.
Tabnvusa 0.19.3 — BuxigHi BenmyinHm po (19.3): 3ycmnns Ha py/ibOBOMY KoJeci
Mo3HavyeHHn BenunuuHa

R TPUHHATUN Pafiyc pyIbOBOro Kojieca

P.K
Mo nputiatuii KK]I pysIb0BOro MexaHi3My

Mp.n nputiastuil KK py/1p0BOT0 IpuBOaa

IM, CyMapHUHM MOMEHT OIIOPY IIOBOPOTY KePOBaHUX KOJIiC
U CHJIOBe IlepefaBalibHe YHCIIO PYJIbOBOTO KepyBaHHSA

Mpuknag — 3BNYalHWUA @aBTOMOGINb i3 ABUIYHOM BHYTPILLHBOIO 3rOPAHHA
P =
.K
p M,

anp.anIlRp.K

PK™ 289.41

21.600-0.800-0.800-0.2250

OoauHMUA

M

6e3po3MipHa
BeJIUYHHA

6e3po3MipHa
BeJIMYMHA

HwMm

6e3po3MipHa
BeJIMYHHA

=93.05 H

Moxop>keHHn

MIPUHHSTO MPOEKTYBAIbHIKOM

TPUUHSATO IIPOEKTYBAJIbBHUKOM

NPUAHSATO IPOEKTYBAIbHUKOM

o6yucneHo paximre (19.2)

ob6uucneHo paxime (19.1)

(19.3)

e 3ycunns He nepesuinye 400 H — nmopir noTpe6u B mifcUIeHHI 3a UM KpuUTepieM mxepera. OctaTouHui Bubip mificumtoBada moTpedye

BUMOT [10 BCiX peXUMiB KEpYBaHHS.

e 3yCHIIS PaxyroTh Oy MoBopoTy Komic HEPYXOMOTI'O aBTOMOGisS — e HaBaXK4Wi BUTIATIOK.

xepeo: [6]
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Po3pin 20. N'anbMiBHa cucrema

Posmnopin ransMoBuX CuJI, BUOIp MexXaHi3My Ta IONEpenHs OIliHKa IIPUBOLaA.

ITounHaloTh i3 KiHeMaTH4YHOI CXeMHU, PO3NOAily KOHTYpiB, THIly rajJibMOBUX MeXaHi3MiB i mpuBopa. Po3paxyHOK HHXK4Ye
MOB'SI3y€ PO3MOAiN CUII i3 NepeMillleHHSAM HaBaHTaXKeHHS MiX ornopaMH, 3HaXOOUTb MOMEHT OJHOTO Kojleca Ta IIPUBOOHY
cuny MexaHizmy. s emeKTpuyHOro ¥ ri6pmpgHoro aBToMo0insg peKkymepaillilo BpaxOBYIOTh y OajlaHCi eHeprii okpemo.
HasiBHiCTH pekymnepallii He € IiICTaBOI0 aBTOMATHYHO 3MEHIIYBaTH PO3PaXyHKOBY 30ATHICTh PPUKLINHUX rajbM: CIOYaTKY
3a7al0Th OOIIYCTUMY CTpaTerilo CIiJIbHOIO raJbMyBaHHS Ta CTaH, y SKOMY peKyliepallis He[fOoCTyIIHa.

20.1. Peakmii 1oporu i po3momii CHI

[Ixepeno — wMeTonouuHi BKasiBku, mimpo3pminu 4.4.1-4.4.2, npykosaHi c. 70-74. Koedimnient K, o3Hauya€ BigHOIIEHHS
MepeaHbol TalbMOBOI CUJIM OO 3aAHbOI. [ JTEerKOBOTO aBTOMOOIIsS Ta BAHTAXXHOTO 3 OJM3BKUMU IIJIeYMMa LIEHTPa Mac
npuiiMaioTs 1,5-1,6; Oy 3a3HAYEHOTO Y AXKepesii BaHTaxKHOTO Bunaaky a>b — 0,6-1,0. O6panuii KoedilieHT epeBipsa0Th
3a (HaKTUYHOIO FT€OMETPIi€I0, OCKINMBKY PSTOK TabIHIli caM CO00I0 He TapaHTYE 3OifiCHEHHOT0 PO3MOMiTy.

Iyt 1BOX OCce¥l BUKOPUCTOBYIOTH 3BUYaMWHy 0aly. [Is TpuBiCHOTO aBTOMOOiIsS 3 PiBHOMiIpHO HaBaHTAXKEHUM 3aAHIM BiZKOM
IpU¥MaloTh 3afHIO OIOPY B IIEHTPi Bi3Ka: ekBiBaseHTHa 6a3a mopiBHioe B+B,/2. Bin Hel BigHiMaroTh BifcTaHb Bif mepegHbOi
OCi mo IeHTpa Mac, OTPUMYIOYHU 3afHE Iyiede. Take 3BedeHHS MOoTpebye came MPUMHSATOI PiBHOCTI HaBaHTaXKeHb ABOX 3aHiX
ocetii.

Po3paxyHkoBumu KoediLieHT 34enneHHs U peakuii goporu

Po3paxyHKOBUM KoedilliEHT 34YeNeHHS BUBEOEHO 3 BiIHOIIEHHS [OHUHAMIYHUX peakiiii omop. [IpyKOBaHUN YHUCEIbHUK
METOOWYKHM MIiCTUTH HOOYTOK KoedilieHTa Ha pi3HULIO IJIedel; Micis BUBEOEHHsS KoedillieHT MHOXKUTH TiIbKU IEPEOHE
njede. BumpaBiieHHS 3acCTOCOBYIOTH IIOCJIiIOBHO, HAaBiTh KONMM QOPYKOBaAHWY BHUpa3 Hae popaTHe uywmcio. Ilopyu i3
KoedilieHTOM BH3HAYAlOTh peakilii mepefHLOro Ta 3agHBOTO Kojiic. Mexka 34emnsieHHs 0,8 € IPUHUHATOI MeXeio IIbOro
PO3paxyHKOBOTO CIleHapil0 CyXOoro IMOKPUTTS; BOHA He O3Ha4a€ yHiBepcasibHOl BEePXHbOI MeKi [JIs BCiX ITKH i mopir.

Tabnvusa [0.20.1 — BuxigHi BenmyinHm fo (20.1): Po3paxyHKOBMI KoediLliEHT 34enneHHa N peakLii goporu

Mo3HauyeHHa BenuuuHa OoauHMuAa Moxop>keHHa

— IPUUHSATUN TUII aBTOMOOiNA 1 BUOOPY Hiama3oHiB He YHCJIoBa MPUAHSATO [IPOEKTYBAIIBHUKOM
BeJIUYUHA

a BiZICTaHb Biff IepeaHbOol OCi IO LIeHTpa Mac M oGuucrneno paime (3.6)

K. NPUUHATHN KoebillieHT pO3MOAiNy raJIbMOBUX CHII 6e3po3mipHa MPUAHSATO IPOEKTYBAIIBHUKOM
BeJIMYUHA

G, TI0BHA CHUJIA TSXKIiHHS aBTOMOOisS xkH obuncreno pasxime (3.5)

h TpUMHSITA BUCOTA IIeHTPa Mac Haf JOPOTo0 M BXigHI maHi

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOrO 3ropsHHSA

Ppo™  Kab

Zn= G, . b+(pp03phg ) (20.1)
2 L
Zp=

Ga . a'(pp03phg
2 L

Poosp™ 1.550-1.485-1.215 ~0-774866,

(1.550+1)-0.550

Z, =5209.225 H,

17 17140.032 * 1.215+0.774866-0.550
2 2.700

Z =3360.791 H

7 17140.032 * 1.485-0.774866-0.550
2 2.700

* [I3KepeJio APYKYE Qpoqp = K.(a - b)/((KT+1)hg)‘ Il51s1 boro aBTOMOOGinsa Takui Bupas mae 0.298 3amicts 0.775: y HpoMy K, 3ary6us
MHOZKHUK IIPH a.
o Xwuba BupHima TaM, ge a < b, To6TO B 3BUYAHOr0 ITepPeiHbOBAXKKOT0 aBTOMOO1IS: yncenpHuK K (a — b) cTae Bin'emHuM. Aje Bupas

XUOHUM i IpK a > b — MPOCTO TOBEPTAE iHIle JOAAaTHE YUCIIO.
e BuBefeHHs 3 peakllili, sKi mopjae Ie caMe Axepeno Huxde: K. = Z t1/Z 12 = (b + ¢h_g)/(a — ¢h_g). Po3s'ss3aBmm mopo ¢, gicTaeMo

(Kya — b)/((KT+1)hg) — HUM i BelyTh po3paxyHOK. YnuTau MoxKe IIepeBipuTH Iepexin y aBa pPAOKHU.
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e TyT a — BigcTaub Bifg nmepenHboi oci mo nerTpa mac (1.485 M), b — mo 3apuboi (1.215 Mm); Ti cami, 1110 B po3aini 3.
¢ BimxuneHHd Bif OXKepesa: HaOpyKOBaHUU BUpa3 @posp = K.(a — b)/((KT+1)hg) nmae 0.298; yxuTo BUBeeHul i3 peakuiu (K -a —
b)/((K+1)hy) = 0.775.

xepeo: [6]
20.2. Tan1bMOBHM MexaHi3M

TToTpiGHUI MOMEHT BU3HAYAIOTh 3a PEAKIN€I0 OOHOTO KOJIeca, PO3PaxyHKOBUM 3UEINICEHHSAM i IMHAMiYHUM pafiycoM Kojeca.
Iamni opupiBHIOIOTH IOTPIOHUM MOMEHT OO MOMEHTY TE€PTS 00paHOro MeXaHi3My Ta 3HAaXOASATh MOr0 MPUBOAHY CHITy. 7 BCix
HaBeIeHUX cxeM KoedillieHT TepTs HaKmagku npuiimaioTts 0,30-0,35.

Tabnvusa M.20.1 — [loBiAKOBI 3a71€XKHOCTi MOMEHTY TEepTS rajibMOBUX MeXaHi3MiB

MexaHi3Mm Bupas MoOMeHTy TepTa
I1CcKOBUI MTp=P;1RCpn
Bapa6anHuii i3 piBHUME CHUIaM¥ Ta Pi3HUMU KyTaMK OXOIIEHHS M. ,=phRg 2Pa

a2 11°b?
BapabaHHu# i3 fBOMa IPUBOJHUMHU CHUJIIaMU M ,=phRg 2P

a-ub
BapaGaHHuii 3 ONHIEI0 IPUBOJHOIO CUIIOK0 M= ph®Rg P

(a-pb)?

Tabnuns BinTBOpPIOE 3anmexkHOCTI migpo3miny 4.4.1 mxkepena. Y OUCKOBiM cxeMi 3amaloTh CEepenHidl pamiyc TepTs Ta YHUCIIO
po6ouux moBepxoHb. Y OGapaGaHHUX cxeMax JIiTepu a, b, h mo3Ha4aTh MicLieBi IIedi MexaHi3My, a He IIjiedi LleHTpa Mac
aBTOMOOiNA. 1715 moNepegHbOro NpuKiany IpuiHaTo a=b=0,8Rs, h=Rg; KyTu OXOIIEHHS 3a [AKepeJioM CTaHOBIATL 60-140°.

3HaMEHHUKHU MAIOTh 3a/IMIIATUCS HOJATHUMU: HAaOIUKEHHS 00 CaMO3aKINHIOBAHHS HOTp86y€ nepernany TeOMeTpﬁ.

FanbMOBUW MOMEHT i NPUBOAHA CUJla MeXaHi3My

YV nmpukiamax HUK4Ye HaBaHTAXKEHHS aBTOMOOiNsA 30epexkeHO0, a 3MiHEHO KOHCTPYKIiI0 MexaHizMy. ToMy mOTpPiOHUNE MOMEHT
KoJjileca OOHAKOBWI, MpoTe IOTpPi6Ha HpuBOgHA cuia pisHa. Lle [03BOIs€ MOPIBHATH MeXaHi3Mu 0e3 HigMiHM BUXiOHOTO
pexuMmy.

(20.2) Konu 3acTOCOBYIOTh: [IpUWHATO IUCKOBUY MeXaHi3M i3 3ajaHUMU cepefHiM pafiycoM TepTs Ta YHUCJIOM IIOBEPXOHb.

YV npuknapi pamiyc TepTts popiBHioe 0,11 M, yucno noBepxoHb — pnBa. Lli reomeTpuyHi nmapamMeTpu IIPUUHATO OIS
HaBYaJIbHOTO BUOODY, a He NIepeHeCceHO 3 ITaclopTa IPOTOTHUIIA.

Tabnvusa 0.20.2.1 — BuxigHi BennyinHm po (20.2): FanbMOBUIA MOMEHT | MPUBOAHA CUa MexaHi3My

Mo3HauyeHHa BenuuuHa opuHMuA Moxopj>keHHa

Pposp PO3PaxyHKOBUM KOoebilliEeHT 3UeNIeHHS OIS raJlbMyBaHHS 6e3po3MipHa o6Guncneno panime (20.1)
BeIUYHHA

Ty OUHaMiYHUM pafiyc Koneca M 004YnCIIeHO paHime

— TPUNHSTA KOHCTPYKIIisl TaJIbMOBOTO MeXaHi3My He YUCJIoBa IIPUHHSITO IPOEKTYBAIbHUKOM
BeJIMYMHA

u MPUUHATUHR KoedillieHT TepTs raJbMOBOI ITapu 6e3po3MipHa MIPUAHSTO [IPOEKTYBAIIBHUKOM
BeJIMYMHA

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUTYHOM BHYTPILUHLOIO 3ropsHHSA

M‘r=(pp03pz'rrd/
szMv (20.2)
P= :
MTp
HRpn
M.=0.774866-5209.225-0.296219=1195.673 H-M,

p= 1195.673143 =16722.701 H

0.325000-0.110000-2

* MOMEHT TepTs MeXaHi3My NPUPIBHIOIOTH 10 TanbMoBoro: M., = M,. 3Bificu 3HaXOAATh NPUBOAHY CUly P MexanisaMy. [Tonepenss omiHka
TIefaabHOIO0 3yCHIUIS 32 CYMapHOIO raJIbMOBOIO CHJIOI0 @aBTOMOOINISI He 3aMiHIOE y3TOAKEHHS Iiel CHIN 3 MWIIHAPaMy, BaXkKelsIMU Ta
TifiCUTIOBa4Y€eM.

» KoedimienT teptst Haktagku | = 0.3...0.35; KyT oxomeHHs B = 60...140°.

o IInsa 6apabaHHUX MexaHi3MiB mtedi 6epyTs a = b = 0.8R 6.
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xepeo: [6]

(20.2) Konu 3acTOCOBYIOTh: [IpuitHsaTo 6apabaHHUi MeXaHi3M i3 piBHUMU IIPUBOOHUMU CUJIaMH ¥ Pi3HUMU KyTaMu

OXOIIJIEHHS.

PoGouwnii pamiyc 6apabana y npukiani cTaHoBuTh 0,16 M. Cuily 3HaX0OsITh 00€PHEHHSIM BiAIIOBIMHOTO BUPa3y MOMEHTY TEPTS

3 TAOIHIN.

Tabnvus 0.20.2.2 — BuxigHi BenmyinHm po (20.2): FanbMOBUIA MOMEHT | MPUBOLHA CUNa MexXaHi3My

Mo3Ha4YyeHHa BenunuuHa OpuHuuA

Pposp PO3PaxyHKOBUM KoebilliEHT 3UenIeHHs OIS raJibMyBaHHS 6e3po3MipHa
BeJINUYMHA

[ [UHaMiYHUU pafiyc Kojeca M

— IpUWHSATa KOHCTPYKIIiS raJIbMOBOTO MeXaHi3My He 4HCJIoBa
BeJINYMHA

u TPURHATUHN KOeillieHT TepTs raJbMOBOI apu 6e3po3MipHa
BeJINUMHA

Mpuknap — 6apabaHHi ranbMa 3 pPiBHUMY NPUBOAHUMY CUSTAaMU

M =@yapZTar
M, =M.,
P= M@
2nhRga

M.=0.774866-5209.225-0.296219=1195.673 H-Mm,

p= 1195.673143+(0.128000%-0.325000%-0.1280002%)

2-:0.325000-0.160000-0.160000-0.128000

Moxop keHHa

ob6uuceHo panime (20.1)

o6uncieHo paHimre

NPUAHSATO IPOEKTYBATBHUKOM

NPUAHSATO IPOEKTYBATIbHUKOM

(20.2)

=8226.001 H

* MoMeHT TepTs MeXaHi3My IPUPIBHIOIOTH 10 TalbMOBOro: M, = M.. 3Bifcu 3HaXOOATH MIPUBOAHY cuiny P mexaHi3zmy. [lonepenHs ouiHKa

II€OaJIbHOTO 3YCHUJIIJIA 3a CYMapHOIO raJibMOBOI CHIIOIO aBTOMOOIIS He 3aMiHI0E Y3TOOXKEeHHS miei cunu 3 LII/IJ'IiHJIpaMI/I, BaxeJIssMHU Ta

IIigcuIoBaYeM.
o Koedinient teptst Hakmagku 1 = 0.3...0.35; Kyt oxonmnenHs B = 60...140°.
o JInsa 6apabaHHUX MexaHi3MiB mtedi 6epyTs a = b = 0.8R 6.

xxepeno: [6]

(20.2) Konu 3acTOoCOBYIOTh: [IpuitHaTo OapabaHHUY MeXaHi3M i3 fBOMa IPUBOOHUMU CUJIAMU.

36epexeHo papiyc Gapabanma 0,16 M i Ti cami mpuiiHATi Micuesi miedi. BigMiHHICTb TPUBOOHOI CHUJIM TOXOOUTH i3

KiHEMaTUYHOI CXeMHU MeXaHi3My.

Tabnvus 0.20.2.4 — BuxigHi BenmynHm fo (20.2): FanbMOBUIA MOMEHT | MPUBOLHA CUa MexaHi3My

Mo3HavyeHHn BenunuuHa (o . VLT ITE |

Pposp PO3paxyHKOBUM KoedillieHT 34eneHHs A rajlbMyBaHHSA 6e3po3MipHa
BeJIM4YUHa

Ty IuHaMiYHUM pagiyc Kojeca M

— NIpUWHSATa KOHCTPYKIIis raJIbMOBOTO MeXaHi3My He 4YUCJIoBa
BeJIM4YUHa

u TPUNHATUHN KOeillieHT TepTs rajJbMOBOI apu 6e3po3MipHa
BeJIMYUHa

Mpuknag — 6apabaHHi ranbMa 3 ABOMA aKTUBHUMY KOJIOAKAMU

M. = (pPOSPZTrd’
MTp=MT,
P= M, (a-ub)

2].1hR6

M.=0.774866-5209.225-0.296219=1195.673 H-Mm,

p= 1195.673143-(0.128000-0.325000-0.128000)

2-0.325000-0.160000-0.160000

=6208.303 H

Moxop >keHHs

o6yucneHo paxime (20.1)

o6uucieHo paHimre

NPUAHSATO IPOEKTYBATBHUKOM

TIPUUHSATO IIPOEKTYBAJIbLHUKOM

(20.2)

* MOMEHT TepTs MeXaHi3My NPUPIBHIOIOTH 10 TanbMoBoro: M, = M.. 3BificK 3HAXOAATh NIPUBOAHY CUly P MexaHizMy. [lonepenHs omiHKa

IIeJaJIbHOI'0 3yCHUJLJIsA 3a CYMapPHOIO I'aJIbMOBOIO CHUJIOIO aBTOMOOIIS He 3aMiHI0E Y3TOOXKEeHHS miei cunu 3 LII/IJ'IiHHpaMI/I, BaxeJIsIMHU Ta

IiCcuUIIoBaYEM.
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o Koedinient tepts Hakmagku 1 = 0.3...0.35; Kyt oxonsnenHs B = 60...140°.
o JIns GapabaHHUX MexaHi3MiB mtedi 6epyTs a = b = 0.8R 6.

xepeo: [6]
(20.2) Koyix 3aCTOCOBYIOTH: [IpuiiHATO 6apabGaHHUN MeXaHi3M 3 OOHi€I0 IPHUBOIHOIO CHIIOIO.

TTigcuaoBabHY [OiI0 CXeMH OIHIOIOTH 3a II BJIacHOIO ¢opmysioo. MeHIa o604KucIeHa IPUBONHA CUJIa HE CKACOBYE IIEPEBipOK
CTiWKOCTi TEPTsI, TEMIIEPATYPH ¥ HAAIHHOCTI KOHCTPYKIIii.

Tabnvus [0.20.2.3 — BuxigHi BenmynHm po (20.2): FanbMoOBUIA MOMEHT | MPUBOAHA CUa MeXaHi3My

Mo3Ha4vyeHHa BenunuuHa OpuHuuA Moxop>keHHa

Poosp PO3paxyHKOBUM KoeDilliEHT 34YeNIeHHS AJIs TaJIbMyBaHHS 6e3po3MipHa oGuucrneno panime (20.1)
BeIUYHHA

Ty IWHaAMiYHUU pafiyc Kojeca M 06GYHCIIeHO paHime

— IpUFHSATA KOHCTPYKIiS TaJIbMOBOT'0 MeXaHi3My He YKCII0Ba IPUAHSATO MPOEKTYBATBHIKOM
BeJIMYHHA

u MPUUHATUHR KoedilliEHT TepTs raJbMOBOI ITapu 6e3po3MipHa NIPUAHATO IPOEKTYBATbHUKOM
BENIMYHHA

MNpuknag — 6apabaHHi ranbMa 3 04HUM NPUBOAOM KOJIOA0K

M. = (ppoapz'rrd/
MTp=MT’

= M, ,(a-ub)?
uh?Rg

P (20.2)

M.=0.774866-5209.225-0.296219=1195.673 H-M,

P=1195.673143-(0.128000-0.325000-0.128000)%> ~6704.967 H

0.325000-0.1600002-0.160000

e MOMEHT TepTs MeXaHi3My IIPUPiBHIOIOTH OO raJbMOBOI0: MTp = M. 3Bifcu 3HaXoOsATh IPUBOJHY culy P Mexanismy. [TonepenHs oLiHKa

TeganbHOTO 3YCHIULSA 32 CYMapHOIO TaJIbMOBOIO CHUJIOI0 aBTOMOOGITIS He 3aMiHIOE Y3TOAKEHHS Iiel CHIM 3 IIIIHAPaMH, BaXKeIsIMU Ta
migcuIoBaYeM.

o Koediuient tepts Hakmagku 1 = 0.3...0.35; Kyt oxomnyenHs B = 60...140°.

e JInsa 6apabaHHUX MexaHi3MiB mtedi 6epyTs a = b = 0.8R 6.

xepeo: [6]
20.3. T'aIbMOBHH IIPHUBO

Hiana3onu Tabnuili HaBemeHO 3a migpo3pginiom 4.4.2 mxkepena, c. 73-74. Pobouwmii xim memasi Ta Xif KOJOAOK 3afaioTh B
OOHAKOBHUX onuHUIIX. CHUIIOBE MepefaBajibHE YHCIIO Ha I[bOMY eTalli MOXXKHA IPUUHSTH 3 Aialla30HY; OCTATOYHi miaMeTpu
UMTiHAPIB i IIedi BakesiB MaoTh 3a6e3nevYyBaT NPUUHSTE YUCIIO.

Tabnvus M.20.2 — MoYyaTKoOBI NapamMeTpu ranbMoOBOro Npusoaa

MapameTp JlerkoBu# aBToMo6Ginb BaHTa>kHMiA aBTOMOGiNnb
PobGouwnii xif nemasni, MM 70-75 80-100

ITepeMimieHHs KOJIOOKU, MM 5-6 5-6

CuJIoBe 4MCIIO TigpaBligYHOT O IPUBOAA 30-40 50-60

KK]I rimpaBiivHOTO IpUBOOA 0,95-0,97 0,95-0,97

CusioBe 4YUCJIO IHEBMaTUYHOTO IIPUBOJA 100-600 100-600

KK]I mHeBMaTUYHOI'O IPUBOAA 0,92-0,95 0,92-0,95

FanoMoBuW NpuBOA i 3ycunnsa Ha nepani

KinemaTuyHe 4HCIIO IIOB'SI3y€e IepeMillleHHs, cujioBe — 3ycujuisd. Huxdye HaBemeHo obupBa TUNM IIpuBopa. lle momepenHs
OLliHKa 3a IPUNHSATUM IepefaBajibHUM YHCJIOM i CyMapHOI0 TaJIbMOBOIO CHJIOI0 aBTOMOOins. IloBHe y3romKeHHS 3
MIPUBOOHUMHU CUJIAMU KOHKPETHUX MeXaHi3MiB moTpebye OKpeMoi CXeMu IUJIiHAPIB, BaXKesliB i migcuiIoBadya; HaBeIeHe YUCIIo
He IIiAMiHIOE TaKOTO PO3PaxyHKYy.

(20.3) Konu 3acTOCOBYIOTh: [I[pUWHSTO rigpaBIivyHui IPUBOM; MOT0 TeOMETPUYHE CUJIOBE YUCJIIO 3aJIeKUTh Bifl BiTHOIIIEHH S
IIJIOLI ITMJTIHAPIB i mievel mepati.

YV HaB4asbHI¥ MiICTAHOBLI BUKOPUCTAHO CEPENUHY Hialla30HYy CHUJIOBOTO YMCJIA [JIs JIETKOBOTO aBTOMOOiNs. SIKINO pe3yibTaT
IepeBuInlye pobouwnii fiana3oH, y BUCHOBKY 3a3Ha4daloTh HOTPeOy 3MiHUTH IpuBOL a60 OGI'PYHTYBATH HifCUIEHHS.
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Tabnuua 0.20.3.2 — BuxigHi sennyuHn go (20.3): FanbMoBuUI NprBOSA i 3ycuansa Ha negani

Mo3Ha4veHHa BenunuuHa OpouHuusA
— IPUUHSATUN TUII aBTOMOOiNS Oj1s BUOOPY Iiana3oHiB He 4HuCJIoBa
BeJIMYUHA
Pposp PO3paxyHKOBUM KoedillieHT 34eneHHs Ay rabMyBaHHSA 6e3po3MipHa
BeJIM4YUHa
G, TIOBHA CHJIa TSAXKiHHSA aBTOMOOiNIa kH
Shen.pos TIpUAHATHH pobounii Xif rasbpMoBoi negarti MM
U, TIPUNHSITE CUJIOBE IlepefiaBajibHe YHCJIO TaJIbMOBOTO IIPUBOIA 6e3po3MipHa
BeJIMYUHA
Nap npuriaaTui KKJI ragsMoBOro npuBopa 6e3po3mipHa
BeJIMYMHA
Mpuknag — 3BUYanHUn aBTOMOGINb i3 ABUIYHOM BHYTPILLUHbOIO 3ropsiHHA
nen.pod
nKSK
+Up,max ’
2P,
UpMap
U= 72.500 =6.590909,
2:5.500
U,= =35.000000,
P~ 30.000+40.000
=395.275 H

13281.233

35.000000-0.960000

Moxop>xeHHA

TIPUUHSATO IIPOEKTYBAJIbLHUKOM

ob6uucieHo panimre (20.1)

obyucneHo paximre (3.5)
MPUAHATO MPOEKTYBATIbBHUKOM

TNPUUHATO IPOEKTYBAIbHUKOM

TNPUUHATO IPOEKTYBAIbHUKOM

(20.3)

* U, IpuiHATO 5K CEepefuHy AianasoHy AXKepera; [e BUOIp epefaToYHOro 91Cia, a He Pe3ysibTaT PO3PaxyHKy reoMeTpil IpuBoia.

e n, =2 — KiJIBKIiCTb KOJIOJOK y CyMi IlepeMillleHb; yCi XOOu IifcTaBIeHo B MiliMeTpax.

o [Ipu po6oyomMy rajbMyBaHHi A2Kepeio qo3Bose P,

e Tlonapm 400 H mgxkepeio BeIUTh CTaBUTHU IIiICUITIOBAY.

100...150 H, npu aBapitinomy — mo 500 H.

 TigpaBniunuit 1puBoL: Ny, = 0.95...0.97; U, = 30...40 mmnst nerkosux i 50...60 [1st BaHTAXKHUX.

o 3ycumns 395 H 6e3 migcunioBada epeBUIye OPiEHTUD POGOYOro raIbMyBaHHS.

Hxepero: [6]

(20.3) Ko 3aCTOCOBYIOTh: [IPUIHSITO MTHEBMAaTUYHUN IIPUBOM BAHTAXXHOT0 aBTOMOOI/IS 3 BiOMOBIigHUMHU Aialla30HaAMU

cunoBoro uucina ta KKII.

Peakmii [yt mporo MPHUKIIAAYy OTPUMAHO 4Yepe3 eKBiBaJIeHTHY 3agHIO OIOPY TPUBICHOTO aBTOMOOins. [liama3oH CHIIOBOTO
4uclia THEBMaTUYHOTO IPUBOMA He IIEPEHOCSTH Y TiipaBIiuHy cxemy.

Tabnvusa [0.20.3.1 — BuxigHi BenmyinHm fo (20.3): FanbMOBUIA NPUBOL i 3yCUA Ha nepani

Mo3Ha4YyeHHa BenunuuHa OoauMHMUuA

— IPUUHSATUN TUII aBTOMOOiNA 1 BUOOPY Hiama3oHiB He 4HuCJIoBa
BeJINYMHA

Pposp PO3paxyHKOBUM KoeDillieHT 34eryIeHHs AJIs TajlbMyBaHHSA 6e3po3MipHa
BeJIMYUHA

G, TIOBHA CHUTIa TAXKIHHS aBTOMOOiIS kH

Shen.pos TIIPUAHATHH pobounii Xif ranbMoBoi negarti MM

U, IPUWHATE CUJIOBe IlepefiaBajibHe YUCIIO raJbMOBOI0O IPUBOAA 6e3po3mipHa
BeJINYMHA

Nup nputiastuil KK]I ragibMOBOT0 IPUBOIA 6e3po3MipHa
BeNIMYUHA
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Mpuknag — BaHTaXXHUIA TpUBICHMIA aBTOMObINb (KamMA3-53215, 6x4)

Uk= S

’
nen.pod
nKSK

U,= ,
p Up,min + Up,max

2

Pren= sp_

Up/np

Ux= 90.000
2-5.500
U= 100.000+600.000
2

Pren= 261966.582

350.000000-0.935000

- U, MPUUHSATO SIK CEPeuHY Aianas3oHy OXKepesa; e BUOip mepeqaToyHoro Yucia, a He pe3yabTaT PO3PaxyHKy reoMeTpil mpuBofa.
e n,= 2 — KiILKICTb KOJIOOK y CyMi IlepeMillieHb; yCi XO[u IifcTaBIeHo B MilliMeTpax.

o IIpu po6oyoMy raabMyBaHHi gxKepeno go3sonse P, < 100...150 H, npu aBapiitnomy — o 500 H.

nenm —

» Bes migcumoaya 801 H > 400 H. [TonepenHs oKpyTjieHa peKoMeHpalis X 6.5 gae 6mu3bko 123 H; ocTaToyHMY mifcuIoBay

TIepeBipAIOTH 3@ TACIIOPTOM.
 ITmeBmaruunui npusop: U, = 100...600, n,, = 0.92...0.95.

=8.181818,

=350.000000,

=800.509 H

(20.3)

e KpaTHicTh nmifcunioBaya — romnepenHs MPOEKTHA PeKOMEH/Iallisl; OCTaTOYHUN By30JI IePEeBipsI0TH 3a TaCIIOPTHUMY XapaKTepPHUCTUKaMU

11 pe3epByBaHHSIM.

Ixepeo: [6]

Ixepeno HaBoouTh 100-150 H mst po6oyoro ranemyBanHs, 500 H gmst ekctpesnoro ta 400 H sk MexXKy, BUIle SKOi TOTPibeH

migcumioBad. Y mifi momepepnnifi momesni 100-150 H e minboBuM pobouum 3ycuiisiM, a nepesuilieHHs 400 H Bka3dye Ha
noTpeby migcunenHs. 3HayeHHs Mixk 150 i 400 H He crig Ha3uBaTHU 3a0OBUIPHUM JIHIIIE Yepe3 HelePeBUIIEHHS APYTol MexKi.
TeMmepaTypHUN PeXMM, 3alac PiAWHM YU IOBITPS, CTOSHKOBE rajibMO Ta BiIMOBa KOHTYPY OOT'PYHTOBYIOTHCSI OKPEMUMU

nepeBipKaMU IIPOEKTY.
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Po3pin 21. PynboBun npueop,

Po3wMmipu Tpamneriii, 10BOPOT BHYTPIITHBOTO ¥ 30BHIITHBOTO KOJIiC i TeoMeTpiss pedKu.

Y moBOpPOTi BHYTPIIIHE KOJI€CO IMOBUHHO MIOBEPTATHUCSA Ha Oinmbmunii KyT. Tpameniro o6uparmTh Tak, mo0 GaKTUYHUHE 3B'SI30K
KyTiB HaOJIMKABCS OO0 TEOMETPUYHOT'O0 PYyXy KOJIC HABKOJIO CHiIBHOTO IleHTpa. AHi aHiMallis, aHi KpacuBa cxeMma He €
IepeBipKOI0: BUCHOBOK CIIMPAETHCS Ha TAOJIUITIO KYTiB, 3aMUKaHHS MeXaHi3My Ta YMCJIOBE PO3XOAXKEHHS.

Ixepeno — MeTOnMYHi BKas3iBku, migpo3xin 4.3.3 i kinenp 4.3.2, npykoBaHi c. 66-69. [lo3HaYueHHS YyTOYHEHO: M., — IIJede

™
Tpanerii, m, — MOAyNb peiikyu; M — BiICTaHb MiXK WBOPHAMY, M, — PO3Mip peiiKku 10 ponukax. Lle pisHi BenuuuHy.

P
21.1. IToyaTkoBa reoMeTpis

Tabnvusa M.21.1 — Mo4YaTKOBi reOMeTPUYHI NapaMeTpu pyJIbOBOro Npmeoaa

MpuiHaTUA napameTp 3HauyeHHs abo pianasoH
KoediuieHT po3TalryBaHHs 3agHbOI Tpamnernii 0,7

KoedinieHT po3TamyBaHHs epegHboi Tpanemii 1,0

BigHOIIEHHS TJIedYa Tpamellii 0 JOBXKUHU TATH 0,12-0,16

KyTu BHYTPIIIHBOTO KOJIeca AJis IepeBipKu 5; 10; 15; 20; 25; 30; 35; 40°

BigcTanp MiXK NIIBOPHSMU 3HAXOOSATh i3 KOJil Ta mOBXWH mHand. [iIs TOPOIgHUX IITWH [OXKEpPeJio OO3BOJISE IIOIEPETHbBO
MPUPIBHATH [OOBXKUHY Handu OO0 INUPUHU Npodinio muHU. lle KOHCTPYKTUBHE HAOGIHMKEHHS, SKe 3aMiHIOITh PO3MipoM
peanbHOTO By371a, KOJIX BiH BiJOMUMU.

OCHOBHi po3Mipu pyJibOBOI Tpanewuii

3a 6a3010, KOJIi€I0, MOBXKWHOIO Landu Ta NPUAHSITHM PO3TAIIyBAaHHSIM 3HAXOOSAThb KYT BaXKeJiB, MOBXKWUHY TATH U IjIede
Tpaneiii. [Ticna no6ymoBu epeBipsSIOTh 3aMUKAHHS: JOBXKUWHA TATY Pa30M i3 IBOMa rOPU30HTAILHUME IIPOEKIIIMH BaKeJliB
Ma€ BIATBOPIOBATH BifiCTaHb MiX IIBOPHSAMH.

(21.1) Konu 3acTOCOBYIOTH: [lomepeyHy TSATY PO3TAIIOBAHO MO3aAy HePemHbOoil 0Ci; MPUUHITO KoedillieHT po3TalryBaHHS
0,7.

Lle moyaTKoBa CXeMa HACKPi3HOro NIpPHKIamy. 1i YMCIOBI pO3MipH IepexomsaTh y IepeBipKy KyTiB 6e3 IOBTOPHOTO
He3aJIe2KHOT0 KPEeCJIeHHS.

Tabnvusa [0.21.1.1 — BuxigHi BenmynHm o (21.1): OCHOBHI po3Mipu pybOBOI Tpanewii

Mo3Ha4YyeHHa BenunuuHa OpouHuusA Moxop>xeHHA

ch cepenHs KOJIig mepenHix i 3agHixX KoJic M BXifHI maHi

B 0a3a aBTOMOOIIST M BXifHI maHi

X pO3TallyBaHHS PYJIbOBOI Tpamenii BITHOCHO ITepenHboi oci 6e3po3MipHa IPUAHSATO POEKTYBATBHIKOM
BeJIMYMHA

mTp/n TPUUHSTE BiIHOIIEHHS IIJleYa Tpalellii 10 JOBXKUHU TATH 6e3po3MipHa MPUAHSATO IPOEKTYBAIIBHUKOM
BeJINUMHA

Mpuknag — 3BMYaiHMI aBTOMOGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsHHSA

M=B-21,, ctgb= M n= M
2xL 1+2 cos6 (21.1)

my,

n

M=1.500-2-0.195=1.110 m

=arctg 5.09.70.2.700 * 180 =73-63508
1.110 o
n= 1110 =1.02883 m

1+2-0.1400-cos (73.63508°)
m.,=0.1400-1.02883=0.14404 m

e BigHomeHnHs nneya po taru m tp/n = 0.12...0.16; MHOXHUK po3TamryBaHHs X = 0.7 npu 3amHii Tpanenii i 1 npu nepepHiit.

e Bupa3s mis n HesIBHUM Nullle Ha BUTJISL: IOMHOXKUBIIY Ha 3HaMEHHUK, [iCTaioTh N + 2m Tp-cos 6 = M — npocTy reoMeTpito Tpanenii, y
SKifl KOXKHe 1jiede Bigbupae My, COS 0. [Ipsima nepeBipka: M — 2m _Tp-cos 6 = 1.029 m.

* [OBXUHY TOBOPOTHOI Hanu [, IpU TOPOIHUX IIMHAX [AKEPEJIO HO3BOJIsIE MPUAHATH PiBHOIO IUPUHI NPOdITI0 WuHY B,

xepeo: [6]
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(21.1) Konu 3acTOCOBYIOTH: [lonepeyHy TATY PO3TalllOBaHO Iepeq IIepefHbOI0 BiCCo; MPUWHATO KOoedillieHT po3TallyBaHHS
1,0.

3MiHa po3TalryBaHHS 3MiHIOE reOMeTpilo ¥ KiHeMaTu4HY mnepeBipky. IIpocTe m3epkanbHe BimoOpakKeHHS 3adHbOI CXeMHU He
3aMiHIOE HOBOT'O PO3PaxyHKY.

Tabnvusa [0.21.1.2 — BuxigHi BenmyinHm o (21.1): OCHOBHI po3Mipu pybOBOi Tpanewii

Mo3HauyeHHa BenuuuHa OopuHMUA Moxop >xeHHs

ch cepenHs KOJIis mepenHix i 3agHix KoJic M BXiHI maxi

B 6a3a aBTOMOOIIS M BXifHi mani

X pO3TallyBaHHS PYJIbOBOI Tpamenii BiTHOCHO ITepenHboi oci 6e3po3MipHa MPUAHSTO POEKTYBAIIBHUKOM
BeJINYMHA

mq,/n TPUUHSTE BiTHOIIEHHS IjIeda Tpamnenii 1o JOBXKWHU TATH 6e3po3mMipHa [IPUAHSATO TPOEKTYBATBHIKOM
BEJINYMHA

Mpuknap — NepenHe po3TallyBaHHS PybOBOi Tpanewii

M=B-21,, ctgb= M n= M
2xL 1+2 cosf (21.1)

mTp

n

M=1.500-2-0.195=1.110 m

O=arcty 5.1.00-2.700 * 180 =78-38433
1.110 n
n= 1110 =1.05076 m

1+2-:0.1400-cos (78.38433")
m,,=0.1400-1.05076=0.14711 M

e BignomeHnHs nneya po Taru m_tp/n = 0.12...0.16; MHOXHUK po3TamryBaHHs X = 0.7 npu 3amHii Tpanenii i 1 npu nepenHiit.
e Bupa3s s n HesIBHUM JNullle Ha BUTJISL: TIOMHOXKUBIIY Ha 3HaMEHHUK, [iCTaloTh N + 2m Tp-cos 6 = M — npocTy reoMeTpito Tpanenii, y

SIKil KOXKHe Iyiede BigOupae m,,-cos 6. TIpsima mepesipka: M — 2m_tp-cos 6 = 1.051 m.

 JoBXKWHY OBOPOTHOI Hamndu I, Mpu TOPOINHUX IIMHAX AZKEPEeJIo MO3BOJIs€ MPUNHATH PiBHOW MUPUHI TPOdIiNto mMuHY B,

Ixepeo: [6]

MepeBipka Tpaneuii 3a KyTaMu NOBOPOTY KOJiC

TeopeTuyHUY 30BHINIHIN KyT 3HAXOOSATh 3 YMOBM CIILHOTO IleHTPa NOBOPOTY. ®akKTUYHUMN KYT OTPUMYIOTH i3 3aMUKaHHS
YOTUPHUJIAaHKOBOTO MeXaHi3My IIpu cTajiil moBxkuHI Taru. lle uyucrnoBe BUKOHaHHS rpadidHol mobymoBH, SKYy HKepeso
MIPOIIOHYE POOUTH 3 KpoKOoM 5° y Maciitabi He apibrime 1:10. [Ixepeno BuMmarae 36iry mo 20° Ta po3xX0onKeHHs He Ginblne 2-
3° mani. YucnoBu# Kputepint «36iry» 0,5° y 3aCTOCYHKY IPUHUHSATO MPOEKTOM; CaMe AXKEepesio TAKOTO JOIIYCKYy He 3afa€.

(21.2) Kosin 3acTOCOBYIOTH: [lepeBipsieThCcs po3paxoBaHa 3aJHs Tpalellis B yCboMy psfi KyTiB 5-40°.
Y BUCHOBKY HaBOAAThH Halbisbllle PO3XOMAXKEHHS Ta KyT, IIPU IKOMY BOHO BUHHKae. OKpeMo IepeBipsAIoTh OilgHKY mo 20°.

Tabnvusa 0.21.2.1 — BuxigHi BennyinHm po (21.2): MepeBipka TpaneLii 3a KyTaMy NoBOPOTY KoJliC
Mo3HauyeHHa BenuuuHa OpuHMUA Moxop >XxeHHs

n OOBXKHKHA IIONIEePEeYHOl PYJIbOBOL TATH M o6urcnero pasime (21.1)

Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA

Ctga3OBH-CtgaBH = M

L (21.2)

A A pax =MAax |adJaKT_aTeOp I

M= 1.110 =0.4111

L 270
Ad=]31.2662-31.9593|=0.6931° (a,,=40")

o [Ixepeno nepesipse Tpaneniro KPECJIEHHAM: y macmtabi He meHmte 1:10 moBepTaloTh BHYTPIITHE KOeco 4yepe3 KOoxKHi 5° i
BUMIpPIOIOTh KyT 30BHIIIHBOTO. [IOKYMEHT PO3B'sA3y€ Te caMe PiBHSHHS 3aMHKaHHS YOTHPUIAHKOBOTO MeXaHi3My TOYHO — KiHIIi BaXkeJliB
MYyCSITh JIUIIATUCS Ha BificTaHi n ofuH Bim ogHoro. Lle He iHmME MeTOf, a Te caMe BUMIpIOBaHHS 6e3 MOXUOKY JTiHIAKHU.

o KpuTepiit mxeperna: mo 20° 3a/1eKHOCTI MalOTh 30iraTucs, Haji po3XomKeHHs He Oiibiie 2...3°.

e Tyt go 20° po3xomxkeHHs He nepesulye 0.33°, gami — 0.69°.

xepeo: [6]
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(21.2) Konu 3acTOCOBYIOTh: [lepeBipseThcst po3paxoBaHa IlepegHs Tpalenis 3 ii BTacCHUMM NOBXUHaAMM Ta 10YaTKOBUM
KyTOM.

SIKIII0 KpUTepi He BUKOHAHO, Pe3ylIbTaT 3a/IMIIAl0Th Y TaOUIli Ta 3MiHIOIOTh I'€OMETPil0 3 ITOBTOPHOIO epeBipkoi. HeBmara
IMoYyaTKOBa CXeMa TaK0XK € KOPUCHUM PO3PaxyHKOBUM IIPUKIIAIOM.

Tabnvusa [0.21.2.2 — BuxigHi BennyuHm go (21.2): Mepesipka Tpaneuii 3a KyTaMmy NoBOPOTY KOJIiC
Mo3HauyeHHa BenuuuHa [oJ: I ITE | Moxop >xeHHs

n OOBZKUMHA ITOIIEPEeYHOI PYJILOBOL TATH M o6uuncneno panime (21.1)

Mpuknap — NepefHe po3TallyBaHHS PybOBOi Tpanewii

Ctgas.oBH'CtgaBH = M

2 (21.2)
A A pax =Max |ad)aKT_aTeOp I

M = 1.110 =04111

L 2.70
A, =130.2368-28.5328|=1.7040" (a,,=35")

o [Ixepeno nepesipsie Tpaneniro KPECJIEHHAM: y macmtabi He MeHmIe 1:10 moBepTaloTh BHYTPIIIHE KOTeco Yyepe3 KOoXKHi 5° i
BHMIPIOIOTH KyT 30BHIIIHLOTO0. [IOKYMEHT PO3B'sI3y€ Te caMe PiBHSHHS 3aMUKaHHS YOTUPUJIAHKOBOI'O MeXaHi3My TOYHO — KiHIIi BaXKeJliB
MYyCSITh JIUIIATUCS Ha BificTaHi n omuH Bim ogHoro. Lle He iHmME MeTof, a Te caMe BUMIpIOBaHHS 6e3 MOXUOKM JTiHIAKHY.

o KpuTepiit mxeperna: mo 20° 3aeXHOCTi MalOTh 30iraTucs, Hajli po3XoaKeHHs He Oinbiie 2...3°.

e Tyt go 20° po3xomkeHHs He nepesulye 0.95°, gami — 1.70°.

e To 20° 3aiexkHOCTi He 36iraloThcs: po3xomKkeHHs 0.95°.

xepeo: [6]
21.2. PeiKOBHH MexaHi3M

IIpuitmatoTs Monynb pediku 3,0-3,5 MM, yucio 3y0iB mecTtipHi 6-10, BucoTy petiku 20-80 MM i Kyt npodinio 20°. Koedirmient
BUCOTH T'OJIOBKM fopiBHIOE 1,0, pamianbHOTO 3a30py — 0,25. 3a HUMU BUCOTa 3y06a CTAaHOBUTH 2,25 MOIyJIsi, a TOBIIWHA 3y6a
[0 OiMUIBHIN HpsAMiA — MOJTOBUHY KPYroBOoTro Kpoky. Yucio 3y6iB mecTipHi Ta uucio 3y0iB y3moBxK pPoO0YO0i periku He
3MIIIYIOTE.

PelKOBUIA py/IbOBMA MeXaHi3M

Kpoxk 3y0iB 3HaXOmsATh i3 MOOyJsisi, HOTPiOHUN Xim — i3 IJieya Tpamelii Ta MaKCHMaJIbHOTO KyTa Kojieca. [liciss oKpyriieHHs
yuca 3y0iB pedKu IOBTOPHO 3HAXOOATh (aKTUYHHUU Xif i MOpPiBHIOIOTH ¥Horo 3 moTpibHMM. Bupas i3 cuHycom mopasifiHOTO
KyTa 3aCTOCOBYIOTH A0 45°: micnis 1iel Mexi BiH yXKe He € 3pOCTal4yo0i0 MOMAEJUI HOTpi6HOTo Xomy. Po3mip mo ponukax
BUKOPUCTOBYIOTbH SIK KOHTPOJILHHUH Po3Mip npodinio, a He K MiKIITBOPHEBY BiACTaHb.

Tabnvus 0.21.3 — BuxiaHi BenmyinHm fo (21.3): PeinkoBuiA pybOBUIA MEXAHI3M

Mo3Ha4yeHHa BenunuumHa OpuHMuAa Moxop >xeHHA

Z, TIPURHSATE YUCIIo 3y0iB mecTipHi pelkoBoro MexaHiamy 6e3po3mipHa IPUAHSATO MPOEKTYBATbHUKOM
BEJIMYUHA

H TIPUNHSITA BUCOTA PEUKU MM MIPUHAHSATO IPOEKTYBATIBHUKOM

n IOBXKHHA ITOTI€PEeYHOI PY/IbOBOIL TATH M o6uucieHo pasime (21.1)

m, IPUUHATAN MOLOYJb 3y0iB periKu MM MIPUUHSTO TPOEKTYBAIBHUKOM

Mpuknag — 3BMYaiHMI aBTOMODGINb i3 ABUINYHOM BHYTPILUHBOrO 3ropsAHHSA
P,=mm,,  L;;=10000A38In (20,,y) [MM]
Zoon= 1 05, L=(Zy70,5)P, (21.3)

T10IT

P,

n
P,=1-3.25=10.21018 MM
Lyon=1000-0.14404-sin (2-37.50°)=139.1288 MM

Znon= 139.1288 +0,5=14.1265—>Zﬂp=14

10.21018
L=(14-0,5)-10.21018=137.837 MM

e V OpyKy Ta cama yiiTepa m o3Hadae TyT [BI pi3Hi BenuuuHu: Monyms peiku (3,0...3,5 Mm) i mieue Tpamnerii OAs (coTHi Minimerpis). ¥

Bupasi L = OAs'sin2a_max HAeThCst Ipo Iiede, a B P, = mm — npo Mofysib. TyT BOHE PO3BEfeHi: my, i myy,.

» Bucora 3y6a h = (2h* a + c*)m, = 7.31 MM npu h* a = 1 i c* = 0.25; ToBIMHA S y=0,5mm p =5.11 mm.
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* Posmip mo ponukax M,,,, = 50.58 MM mpu BucoTi periku H = 50 MM i KyTi rojioBHoro mpodinio o = 20°. ¥V ApyKy BiH Tex 3BeTbCs M —
SIK i BimCTaHb MiXK IITBOPHSIMHU TpaIerlii.
e 3y6iB mectepHi Z: = 8; mxkepeno mnogae 6...10.

xkepeo: [6]
[lJ1s1 KOHTPOJILHOTO KPECTIeHHsI pedKu nxepeno fae My,,=H+0,85my(1/sina+1)-[n/(4tana)+1]Jm,. TyT a — KyT npodinio

3y6a. Yci mOBXKUHU MinCTaBIAIOTh Y MiniMeTpax. Ha pucyHKy Tparmellii moKa3yoTh OCi IITBOPHIB, BaXKeJli, TATY ¥ 00ugBa KyTH;
y IamnepoBiil Bepcii JOCTaTHbO CTATUYHOTO IMOJIOKEHHS Pa30oM i3 TabIuleto IepeBipKu.
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Po3pin 22. NMpy>XuHa n TOPCiOH

Po3mipu npyxKHUX eleMeHTiB 3a HaBaHTakKeHHAM 1 IPOrMHOM MiBiCKU.

Ipy:XuHa, KPyT/IKMH TOPCIiOH i MakeT MJIacCTUH — ajbTePHATHBHI KOHCTPYKTHUBHI pilleHHs. X HOPIiBHIOITEL 3a ONHAKOBUM
pPO3paxyHKOBUM HAaBaHTAXEHHSIM i MMOTpPiOHMUM IepeMileHHsM, a y GiHaJbHOMY KOMIIOHYBAaHHI 3aJIMIIAIOTh OOpaHy
KOHCTPYKUito. HaBaHTaxXeHHsS Ta CyMapHUY IIPOTUH HAAXOOATh i3 po3miny 18, ToMy ix He migOmpaloTh 3aHOBO 3a 0azKaHUM
OiaMeTpoM JeTari.

BuxigHi 3aneXHOCTI HaBejeHO y MeTOOUYHUX BKa3iBKax, Imigposnin 4.2.3, opykoBaHi c. 63-64. HanpyKeHHS Ta BUIIPaBIeHHS
CTeleHsT KOpeHs 3BipeHo 3 BaxmamoBuM, c. 302-303. Ha pucyHKax OOINyCKAaEThCS yMOBHa (opMa KiHIiB, aje pobGoda
IOBXKUHa, IJlede ¥ AiaMeTp MaloTh BiATIOBimaTy pPO3paxyHKY.

Tabnvusa M.22.1 — BuxifHi napaMeTpu po3paxyHKy MPY>XWHU 1 TopcCioHa

BenuyuuHa MpuiHAaTa ocHoBa

IomycTuMe HalpyKEeHHS IPYKUHYU IIPK CTaTUYHOMY HaBaHTaXKeHHI 500 MIla, Baxmamos, c. 302
JonmycTuMe HalpyXKeHHS NPYXKWHU IPpU OUHAMiYHOMY HaBaHTaKeHHi 800 MITa, Baxnamos, c. 302
IomycTuMe HanpyKeHHs KPYTJIOro TOPCioHa 800-1000 MIIa, Baxmamos, c. 303
JomnycTuMe HalpyzKeHHs MJIaCTHHYacTOro TOPCioHa 900 MIla, Baxmamos, c. 303
Hepo6Go4i BUTKY MIPYKUHU 1,5-2,0, MeTOogUYHi BKa3iBKH, C. 63
HiaMeTp UIIIIIbOBOTO KiHII BiTHOCHO po00Y0ro giamMmeTpa TOpcioHa 1,2-1,3, meToguy4Hi BKa3iBKH, c. 64

Y mpuknapi mopynb 3cyBy nputiaaro 80 I'Tla. V BuxigHiti meropmuuii HagpykoBaHo 85 ['Tla; mepexin mo 80 I'Tla € sBHUM
NPUUHATTIM IPOEKTY, @ He BUIIPABIEHHSIM 3a pe3yJIbTaTOM IepeBipKKM KOHKPETHOro MaTtepiany. [omycTuMmi HanpyXKeHHS
3aCTOCOBYIOTH Pa30M i3 BigMmoBigHUM MaTepiasoM, TepMOOOPOOKOIO Ta BUOM HaBaHTAXKEHHS.

22.1. InringpuyHa NpyKUHA

LUuniHapuyHa npy>XKuHa nigBicku

3a OUHAMIiYHUM HaBaHTaXXEHHSIM IIigBICKM, 3aJaHUM CepefHIM [iaMeTpoM IMPYKHHU Ta HOIYCTUMHUM HaIpPYKEeHHSIM
3HAXOOATh miaMeTp mpoty. CepenHiii miaMeTp — Iie miamMeTp Oci OPOTY, a He 30BHIiMIHIM rabapuT IpyRUHU. Y HAAPYKOBAHOMY
mkepesi 6isist KOpeHs MPOMYIEeHOo MOKAa3HUK: MiIKOPEeHeBUH BUPa3 Ma€e PO3MipHiCTh Ky6a JOBXKUHU, TOMY HOTpPiOGeH KyOiuHui
Kopiase. Ile Takoxk BuUmIuBaE 3 GopMyIu HanpyXKeHHs BaximamoBa Ha c. 302. Iy guHaMiYHOTO HaBaHTAaXKEHHS TYT 00paHO
800 MIla; HampykoBaHi B MmeTonuulli 100 MITa He BUKOPUCTOBYIOTh MOBYKY SIK TOTOXKHUU BUIIAMIOK.

Tabnvusa [0.22.1.2 — BuxigHi BenmynHm o (22.1): UnniHgpryHa npy>xvHa niaBicku

Mo3Ha4YyeHHa BenuuuHa OoauMHMUuA Moxop>keHHA

Z o pPO3paxyHKOBe OMHAMIUHE HaBAHTAXKEHHS MiABICKU H o6uucneHo paxime (18.1)

D¢y cepenHill miaMeTp MWIIHAPHUYHOI IPYXKUHU M BXigHi naHi

[Tlap NIPUAHATE NOIYCTUME NOTUYHE HaNPyXKEeHHS NPYKUHI MIla TIPUAHATO MPOEKTYBATBHUKOM

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsiHHSA
d=%
8PHpDCp
o]

=0.018471 m=18.47 MM

(22.1)

-3
d=" 5.16497-0.120
11-800-10°

 [xepeno npykye KBAIIPATHUM xopius. ITinkopeHeBui Bupa3 Mae po3MipHicTs M3 — H-M mopinuTu Ha H/M?, — i KBagpaTHHI KOPiHb
maB 6u M”™ 1,5, TOOTO He MOBXKUHY. 3a HaAPYKOBAaHUM BHUHIILIO 6 2.5 MM, i I1e 4uciIo HiYoro He o3Havae. KopiHb KyGiuHUM.

o Ile He 3porap 3a po3MipHicTio. Baxnamos (c. 302) nopmae Ty caMy Ipy2KUHY 4epes Hanpyry: T = 8P_np-D cp/(nnd?). Po3s'a3asmu moxno d,
micTaloTh PiBHO KyOiUHUM KOPiHb i3 TOT0 CaMOro MigKOPEHEBOr0 BUPa3y — OTKe MOKA3HUK Y METOOUUII IIPOCTO 3aryOUBCS IIPU APYIN.

e IlpuiiaaTo [t] = 800 MIla; 0CHOBY IPHUIHATTS 3a3Ha4eHO B pimenHi. Baxmamos (c. 302) nopae [1.,] = 500 MIla npu cTaTHYHOMY
HaBaHTaxeHHi, [7,] = 800 MIla npu guramivHoMy. [IpyKuHy paxyioTe Ha guHamiuHe (P, = Z, ), Tomy po6o1e — fpyre.

¢ Metoguuka apykye 100 MIla. Hux4e gonycTuMe HalpyKeHHs 30iIbllye noTpibHUM niaMeTp APOTY, a IpU CTaJloMy IIPOTUHI 3MiHIOE
4yucso BUTKIB. TyT o6paHo iHIIy [zKepenbHy OCHOBY [OIYCTHMOIO HaNPyKEeHHs; 3[iiCHEHHICTh IPY2KUHU IePEeBIpSAIOTH 3a il
TeoMeTpi€r, MaTepiaaoM i pekuMoOM pPOOOTH.

o BinxuneHHs Bif mKepea: HAOPYKOBAHUM KBaOpPATHUM KOPiHb 3aMiHEHO KyO0iYyHUM — 3a PO3MIpHICTIO MiAKOPEHEeBOr o BUpa3y i 3a
BupasoMm T = 8P-D/(nnd?®) y Baxnamosa, c. 302.

o Binxunenus Bif mkepena: npuiHaTo [1] = 800 MIla 3amicts 100 MIla, siKi ApyKye MeTomuUYKa. [T0XOMKEeHHS IPUUHSATOTO 3HAaYEHHS
3a3HaYEeHO OKPEMUM DillleHHSIM.
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xepeno: [6]; [22]

Yucno BUTKIB NPY>KUHU

Yucmo po6GoyYMX BUTKIB BH3HAYAIOTh 3a MOTPIOHMM CyMapHMM IIPOTHHOM, VyXKe OO0YHMCIIEHHWM [OiaMeTpoM [pOTy,
HaBaHTAXEHHSM, CepefgHiM miamMeTpoMm i MomysneM 3cyBy. [opaBiiu HepoOOYi BHUTKH, OTPHUMYIOThH ITOBHe 4ucio. Herinui
pe3ynbTaT € IIONEePEeNHLOI0 T'eOMETPUYHOIO OINHKOI; IiC/lIsg KOHCTPYKTUBHOTO IIPUWHSATTS NepeBipsAioTh (GaKTUYHY
KOPCTKIiCTh i 3amac [0 3MHKaHHSA BUTKIB. IIpoeKTHUHE opieHTUP 4-14 poGouMx BHUTKIB € CHUTHAJIOM [Jisi IEepeBipKu
KOMIIOHYBaHHS, a He yHiBepcaIbHOI HOPMaTUBHO 3a00POHOM0 iHIIOI KOHCTPYKII.

Tabnvus 0.22.1.1 — BuxigHi Benmy4nHm fo (22.1): Yncno BUTKIB NPYXKUHK

Mo3Ha4yeHHa BenunuumHa OopuHuuA Moxop>keHHa

d PO3paxyHKOBUM AiaMeTp APOTY IPYKUHU M obuncreHo paxime (22.1)

f CyMapHMH CTaTUYHUM i [UHaAMIYHUN TPOTHUH MigBiCKU M obuucneno paxime (18.1)

Z PO3paxyHKOBe AMHAMiYHe HaBaHTaXKEHHS IMiIBiCKH H oGuucrneno panime (18.1)

D¢y cepenHil miaMeTp HUMTIHAPUYHOIL IPYKUHU M BXigHi maHi

Ny Ny TPUUHSATE YUCIJIO HEPOOOYNX BUTKIB MIPYKUHU 6e3po3MipHa MPUAHSTO IPOEKTYBAIIBHUKOM
BeIUYUHA

Mpuknag — 3BMYaHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLUHBOrO 3ropsAHHSA

M= fggt - M=t Muenp

. (22.1)
8P,,De,

™= 0.32000-80.0-10%0.0184714 ~13-065

8-16497.28-0.1200°
n,=13.065+1.75=14.815 BUTKiB

e Po6oui BUTKM [la€ IPOTUH, HEPOOOUi JOJAIOTH OKPEMO: HUMHU IIPYKHUHA CIIMPAETHCS Ha YalllKH, i B poOOTi BOHU He 6epyTh y4acTi.
e [IpuitHsaTo 1.8 HePOGOYUX BUTKA.
o f=fiu t for; HEPOGOUWX BUTKIB 1.5...2.

xepeno: [6]; [22]
22.2. Kpyriui TOpCioH

Kpyrnum TopcioH

MoMeHT TOpCioHa [OPiBHIOE UHaAMiYHOMY HaBaHTaXKE€HHIO, IOMHOXKEHOMY Ha Iledye BaxKeJsisl. 3a MM MOMEHTOM 3HaXOHsTh
miamMeTp po6oYoil YacTHUHU. AK i msi mpyXWHHU, KyOiYHUY KOPiHb HigTBEPAKEHO PO3MipHIiCTIO Ta (GOPMYJIOI HApPyKEeHHS
BaxmamoBa Ha c. 303. [diana3zoxn 800-1000 MIla B 11boMy AzKepeJsli CTOCYETBHCS PO3TNAHYTUX TOpcioHHUX ctaneid S50XPA Ta
45XHMA; #0ro He TOIIMPIOIOTH Ha OyAb-IKU MaTepian 6e3 00T pyHTYyBaHHS.

Tabnvusa [0.22.2.1 — BuxigHi BenmynHu fo (22.2): Kpyramin TopcioH

Mo3Ha4YyeHHa BenuuuHa OopuHMuA Moxop>keHHA

Y- PO3paxyHKOBe AMHaMiuyHe HaBaHTaXKeHHS MifBicKu H oG4ucrneno paxime (18.1)

hg mlede BaXKeJs TOPCioHa M BXifHi HaHi

[t], NIPURHSATE OONyCTUME NOTUYHE HAlPYyXKeHHS KPYTJIOro TOpCcioHa MTIla IPUAHATO TPOEKTYBAIBHIKOM

Mpuknag — 3BMYalHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILUHLOIO 3ropsiHHSA

3y -
d= 16M,, * Myp=Zuuho

[ 1]
M, ,=16497.28:0.3000=4949.18 H-m
d=% 16-4949.18 =0.030368 m=30.37 MM

(22.2)

m:900.0-10°

o Kopiub TyT KyOiuHUMit 3 Tiei camoi mpuuuHy, 110 ¥ y npyxusi: 16 M kp/(n[t]) Mae po3MipHicTs M3. 3a HaAPYKOBaHUM KBaipaTHUM
Buinuio 6 5.3 MM. Baxnamos (c. 303) nomae T = 16M_kp/(11d®) — To¥ caMuii BUpas, po3B'si3aHU 100 HANPYTH, i KyGiYHUN KOPiHb
BUIIMBAE 3 HHOT'O IIPSIMO.

o IIpuitaro [t] = 900 MIla; ocHOBY IPUUHATTS 3a3Ha4yeHo B pimmenHi. Baxnamos (c. 303) onucye Topcionu 3i crani 50XOA, 45XHMA,
IJIST SIKUX [TKp] = 800...1000 MIIa. MeTtonuuka apykye 100...250 MIIa. Lle pi3Hi ocHOBY BUGOpY; IPUHHSITE HAIPyKEHHS IIOTPiGHO

Y3roguTu 3 KOHKPETHUMU MaTepiaJ’[OM, TepMOOﬁpOﬁKOIO " PexXKruMOM HaBaHTaXKeEHHI.
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 Iminposi kinni d; = (1.2...1.3)d = 36.4...39.5 Mm, i Axxeperno BenuTh 6patu ix PI3BHUMU: d,;; # d,,, o6 TOpCioH He MoxKHAa OyiI0
TIOCTABUTH IIOBEPHEHUM HE TUM KiHI[EM.

o BigxuneHHs Bif [Kepesia: HAOPYKOBaHWM KBapaTHUN KOPiHb 3aMiHeHO KyO0iYHUM — 3a PO3MipHICTIO i 3a BUupa3oMm T = 16M/(nid?) y
Baxmnamoga, c. 303.

¢ Il>kepesnbHiI 0CHOBU pi3Hi: Baximamos nopmae 800...1000 MIla, meToguyuka — 100...250 MITa. ITpuitasite 3HadeHHsa 900 MIla Mmae okpeMe
pimeHHs.

Ixepeno: [6]; [22]

KyT 3aKkpy4yBaHHA TOpcioHa

ITicna Bubopy miaMeTpa OOYMCIIIOIOTH KyT 3aKpydyBaHHS 3a PoO0YOI0 MOBXKUHOIO i IOISPHUM MOMEHTOM iHeplii Kpyrioro
nepepisy. ¥ dopmyi ]p=nd4/32, OOBXKUHHU 3a7al0Th y MeTpax, MOAYJIb 3CyBy — y HacKaJsax. BUBOAATH MOBHUM KYT i KyT Ha
MeTp. [IXKepenbHy MeXy 15°/M TyT aBTOMaTWU4YHO He 3aCTOCOBAHO MiCIs 3MIiHM OCHOBHM HOONYyCTHMOIO HaNpyXKEHHS; Iie
0O3HAYa€ BiCYTHICTh IEepeBipKU 3a Ti€l0 MexXKelo, a He [OBEeIEeHHs OOMYyCTUMOCTI OyOb-gIKOTO OTPUMAHOTrO KyTa. I[IoTpiGHY
pobouy medopmariro Ta 3amac BU3HAYAIOTh I IPUUHATOrO MaTepiany ¥ KOHCTPYKIIii.

Tabnvusa [0.22.2.2 — BuxigHi BennyinHm fo (22.2): KyT 3akpy4yBaHHA TOpCioHa

Mo3Ha4yeHHa BenunuuHa OauHuuA Moxop>xkeHHn

d PO3paxyHKOBHH iaMeTp KPYTJIOTO TOPCioHa M 00unCIIeHo paHie (22.2)

Z PO3paxyHKOBe NWHAMIUYHEe HaBAHTAXKEHHs MiABiCKU H oGuucneno panime (18.1)

hg TJIede BaxXeJsisi TOpcioHa M BXifHi ganHi

1 TpuiiHsATa poboYya MOBXKUHA TOPCiOHA M NPUAHSATO NPOEKTYBAJIbHUKOM

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUIYHOM BHYTPILUHLOrO 3ropsHHSA

#= Mt 180

(22.2)
GJ, big
P= 4949.181.2000 © 180 =50.941
80.0-10%(-0.030368%32) I
Wh= 55 947 =42451 °m
1.2000

» KyT 3akpydyBaHHS pOCTe IIPSIMO 3 POO0OYOI0 MOBKUHOO: JOBIIMH TOPCiOH 3a TOW caMWil MOMEHT 3aKpy4yeThCs Oinblle, i camMe UM HOTO
# migOuparmTh.

» MeToguyKa HaBOAUTH Mexky 15°/m. ITiciis Bu6Gopy iHIIIOI OCHOBM JOIYCTUMOI'O HANPyKEHHS 0TpuMaHo 42.5°/M. ¥V nbomy BapiaHTi
TIepeBipKy 3a APYKOBAHOIO MEXKeI0 He 3aCTOCOBAHO. Lle He MOBOAUTH JOIIYCTHMOCTI KyTa: oTpibHa mepesipka po6oyoi nedopmarii,
MaTepiany Ta JOBrOBiYHOCTI KOHKPETHOTO TOPCiOHA.

o TlepeBipKy 3a IKepenbHOIO Mexkelo 15°/M TyT He 3aCTOCOBaHO. [JOMyCTUMICTh PO3Pax0BaHOTO KyTa OKPEMO He IiiTBEePAXKEHO.

Mxepeno: [6]; [22]

InminpoBi KiHII OpuUMMalOTh TOBIIMMHM 3a po00YYy YaCTHHY; Pi3HI po3Mipm KiHIIB MOXyTh 3a0e3meYuTHd OOHO3HAYHE
ckytagaHHs. Ha cxeMi moKas3yoTh po60dy OOBXKUHY MiXK 3aKPINIEHHSIMHY, a HE 3arajibHy OOBXKUHY pa3oM i3 uuiinamu. KyToBa
aHiMallis Moxe IOsiCHIOBaTU AedopMallito, IpoTe IepeBipKa CIUPaEThC Ha HaBeeHU MOMEHT, JKOPCTKICTh i KyT.

22.3. ITaCTUHYACTHH TOPCiOH

MnacTuH4YacTUX TOPCIiOH

7151 3amaHoro IMakeTa 3HAXOOSITh HANPYKEHHS ¥ MOPiBHIOITH #oro 3 900 MIla. ¥V ¢opmyni h € MeHIIIOI0 CTOPOHOI, TOOTO
TOBIIMHOIO IJIACTUHH, @ b — IUPHUHOIO. YV IIOSICHEHHI BUXIOHOIO TEKCTY Ii CTOPOHU II€peCTaBJIEHO; TYT BUKOPUCTAHO
TeoMeTpil0 MNPSIMOKYTHOI'O Ilepepi3y, y3romKeHy 3 CaMHUM BuUpPa3oM. YHCIO TJIaCTUH Ma€ OyTH I[IIUM HOHAATHUM.
HaBaHTaXeHHS$, IJIede Ta BU3HAYEHHS MOMEHTY 3alMIIaloTh TAKUMHU CaMUMU, K Y PO3PaxXyHKy KPYyTJIOrO TOPCioHa.
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Tabnuua [.22.3 — BuxigHi Benn4nHm go (22.3): NMnacTnuHYacTuin TOPCioH

Mo3Ha4veHHa BenunuuHa OpuHUUSA Moxop>xeHHA
Y- pO3paxyHKOBe AUHaMiuyHe HaBaHTaXKEHHS MifBiCKU H obuucneno paime (18.1)
hg Tyiedye BakeJsl TOpCcioHa M BXimHi maHi
h TOBIIKMHA IUIACTUHU TOPCiOHa M BXifIHI maHi
b IIWPHHA IIJIAaCTUHU TOPCiOHa M BXimHi maHi
n, YKCJIO IIJIACTHUH TOPCioHa 6e3po3mipHa BXifHi naHi
BeJIMYUHA

Mpuknag — 3BMYaiHUIA @aBTOMOGINb i3 ABUTYHOM BHYTPILLUHLOIMO 3ropsiHHSA

T=3M,
xp 1+4+0,6h/b (22.3)
n h%b

T= 2 040.103 , =454 MIla
3-4949-103(1+0,6- 1, )

60.0
6-10.0%60.0

o [Ixxepeso mianucye h Ta b K «MOBKUHU BifAIOBITHO BIJIBIIIOT i MEHIIIOT ctopia». [Ipouutanuit HaBnaku — h sk TOHKA ctoposna, b gx
IIUPOKa — HaAPYKOBAHUM BUPa3 TOTOXKHUYU KJIACUYHOMY PO3B'SA3Ky KPYUeHHS NpaMoKyTHuKa T = 3M(1 + 0,6t/a)/(n-a-t?): e Ta cama
dbopwmyra, mepenucana iHakiie. OTKe MEPENIyTaHO MiAIKC, a He popMyny, i TyT il YUTaIOTh TAK, K BOHA HAIMCAHA.

« Baxyamos (c. 303, puc. 10.30, B) mo3nayae b ax mupuHy mnacTusy, h sk Topmuny. Lle migTBEpIKYE TPUIHATE YUTAHEA PO3MipiB. HMoro
dbopmyra mae To¥ camuii 3HaMeHHUK n-h?-b, mpoTe iHIMKE TOTPABKOBUY MHOXKHUK, 3a3HaYEHUN HUXKYE.

o IlompaBKOBUM MHOXKHUK Y OBOX KHUKKax Pi3HHH: MeTogudKa Opykye (1 + 0,6h/b) — me knacuuHuil po3s'sa3ok CeH-BeHaHa, — a
Baxyiamos (1 + h/b), To6T0 3 3anmacom. TyT y35TO KIaCUYHUH, K ¥ METOTUIKH.

e Ilina OyKBaJIbHOTO YUTAHHS HMigNuUCy: Hanpyra Buiiina 6 316 MIla 3amicts 454 MIla — Ha 30 % meH1te. TopcioH 3maBaBcst 6 MinHiUM,
HiX BiH €, i came B To# 06iK, y IKUM IOMUJISTHCS HE MOXKHA.

e OOuwncreHi Hanpyru He MOBUHHI nepeBuyBaTy 900 MIla.

e [Inst kpyrioro Topciona npuiHaTo 800...1000 MTIla, g nmnactuHdactoro — 900 MIla. ITopiBHSAHHS IIUX BeJIMYUH He 3aMiHIOe BUOOPY
MaTepiany ¥ nepeBipku gedopmariiii 060X KOHCTPYKILiH.

HOxkepeo: [6]; [22]

VY mipcyMKy IOpiBHIOIOTH iaMeTpH, MOBKUHY, IOTPIOHMUYM IPOCTIp i IPUHHATY OCHOBY MIiIIHOCTi. 3a/I0BiJIbHE HANPYXKEHHS HE
3aMiHIO€ ITepeBipOK MOBTOBIiYHOCTI, CTIMKOCTI IPYKUHYU, KiHIIEBUX 3'€JHAHB i MOXKJIMBOCTI MOTPIOHOTO XOMY HiABiCKHU.
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Po3pin 23. KonicHi nepepaui

TlonepenHitt BubGip mepegaBanibHOTO YKCia, 3y6iB i po3MipiB KOIiCHOTO pemyKTopa.

KosmicHut pemyKTOp II€PEeHOCHUTh YaCTUHY 3arajbHol pemykuii mo kosneca. lle Moxke 3MEHMMTH MOMEHT Vy [eTassX,
pPO3TAIIOBAHUX OO HHOTO, ab0 JaTu MOTPiOHEe KOMIIOHYBaHHS MOCTY. HasiBHICTh €JIEKTPOABUTYHA caMa 1o co0i He BU3HAYaA€E
noTpebu y KOicHiY mepenadi: ii oOr'PyHTOBYIOTh KiHEMaTUYHOIO CXEMOIO Ta PO3IMOIIIOM ITIepefaBaibHUX YUCEIT.

MeTomguyHi BKa3iBKH, migpo3min 4.1.6, apykoBaHi ¢c. 55-57, maioTh mo4yaTKOBUY BUOIp 3y0iB, ITUPHUH i CTAHOAPTHUX PO3MipiB.
HaBepmeHnuit po3paxyHOK € mnomnepenHiMm. [ ocTaTOYHOI NJlaHETAapHOI KOHCTPYKIII [OJAaTKOBO Y3TOOXKYIOThH (GaKTUYHE
nepemaBajibHe YHCJIO IIC/IST OKPYTJIeHHs 3y0iB, TeoMeTpilo 3adellieHb, MOXKJIUBICTb PiBHOMIPHOTO CKIafaHHS CaTemiTiB i
MIilHICTh geTanen.

23.1. 3y6om Ta mepeaaBajibHE YHCIIO

3y6u KoslicHOro pegykropa

Ixepeno BUMarae moHarMeHme 12 3y6iB coHsiuHOi mecTipHi. IIpUHAHSATE YKCIIO KOPOHHOI IIECTipHI MOXKe BiIpi3HATHUCS Bin
II0YaTKOBOI'0 HOOYTKYy, ToMy GaKTU4YHY PenyKIilo BU3HA4aloTh 3a HPUUHATHMH 3yO0aMu. KpaTHOCTi KOpPOHHOI IIecTipHi
KIZTBKOCTI caTesiTiB He[OCTaTHBO: 3a CHinpHOTo Mopynsa 6e3 Kopekwil nmpodinto Z.=(Z,-Z ,)/2 Mae OyTu JONATHUM IiIHM, a
(Zy+Z,)/n, — ninuMm. LI mepeBipkM y3rofxXKylOThb CHIBBICHICTE 1 pIBHOMipHe CKJIafaHHS; 3a30p MiX caTeliTamu,

inTepdepeHnitito, migpizaHHsa Ta MiIHICTh IePEBIPSIIOTH OKPEMO.

IIpaBuiIo BUOOPY. OGUNCIUTH ITOYAaTKOBE YHUCJIO 3y0iB KOPOHHOI MIeCTipHi, BUOpaTH Iimui KaHAUAAT i mepeBipuTy MiHiMyM
3y0iB COHSTYHOI, loJaTHE IIijie YKCJIo 3y0iB caTesliTa Ta YMOBY PiBHOMIPHOTO CKJIalaHHS; HECYMiCHUI KaHOUOAT He
mpu¥MaTH.

Tabnuua 0.23.1 — BuxigHi Benn4num go (23.1): 3ybu KonicHoro penyktopa

Mo3Ha4YyeHHa BenunuuHa OpuHUusA Moxop>xeHHA

Up TIPUNHSTE IlepefaBajibHe YHUCIIO KOJIICHOTO penyKTopa 6e3po3mipHa IPHUAHATO IPOEKTYBATIBHIKOM
BeJINYMHA

n. TIPUNHSTE YUCIIO CaTesIiTiB KOJIiCHOr0 pefyKTopa 6e3po3MipHa [IPUUHSTO IPOEKTYBATIbHUKOM
BeJINYMHA

Zo IPUUHSATE YUCIIO 3yOiB COHSYHOI mecTipHi 6e3po3MipHa IPHUIHATO IPOEKTYBAIIBHIKOM
BeJINYMHA

Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsHHSA
Zw212,  Z=Z,(Uy1) (23.1)
Z,=18(3.00-1)=36.0-36

o lleHTpasbHa IMIECTipHS Mae He MeHIIe 12 3y6is.

o [licyist OKpPYTJIEHHS 3a IIPaBUJIOM METOOWYKHY IIepeBipeHo wini 3y0u caTenita Z¢ = (ZK — Zno)/2 = 9 Ta piBHOMipHEe po3MimieHHs: (Zno +
ZK)/nc = 18. Camoi KpaTHOCTi ZK KiNTbKOCTi caTeniTiB HemocTaTHbo (KHK, §17.1).

o IIpuitHaTi 3y0U HamTh Up = 3 3aMiCTh 3afjaHOro 3 — Iie IliHa OKPYyTJIeHHS.

» IlepeBipeHo numre mini yncia 3yoiB Ta ha30By yMOBY CKIafaHHs. 3a30p MixX cycimHiMu caternitamu, mifpisanHs, iHTepdeperniio,
PO3IOfiNT HaBAHTAXKEHH i MiI[HICTh TOTPiOHO IIepeBipUTH OKpeMO.

Mxepeo: [6]; [23]
23.2. MixkochbOBa BiiIcCTaHb

Y mpykoBaHOMy Bupa3si mimposminy 4.1.6 € Hey3romXeHi OOMHUII Ta He HIifTBepAXKeHa [OJIs IPHUKIIamy OIliHKa po3Mipy. Y
IIPOEKTi 3aCTOCOBAHO OKPEMO [TO3HAYEHY aHasIorito: 3anexHicTs OnaHacioka Ha c. 33 [Jis IonepenHbol MiXKOChOBOI BigcTaHi
3aCTOCOBaHO OO MOMEHTY Ha onuH carenit. Koedimient npuiimaiots 8,6-9,6; MoMeHT mipcraBnsioTh y H'M, a pesynbrar
OTPUMYIOTH y MiniMeTpax. IlepeHeceHHs 3aJIe’KHOCTI Ha KOJICHUHM PenyKTOp € IIPOEKTHUM IIPUNYIIEHHSM, SKe He 3aMiHIoe
KOHTAKTHOTO PO3PaxyHKy 3a4yeIlIeHHS.

MonepenHs HUXKHA MeXXa MiXKOCbOBOI Bif,CTaHi KONiCHOI nepepayi

Psim HaBemeHO y METOOUYHUX BKa3iBKax Ha C. 56. SKmo HauOIuxK4ye 3HAUYEHHS JIeKUTh HUXKYE PO3PAX0OBAHOI HUKHBOI MeXi,
6epyTh HacTynHe Oinble. JKIO PO3PAXyHOK MIEPEBUIIYE BECh PSIM, HOTO KpaWHil PSIOK He HMigTBEPAXKY€E BUKOHAHHS YMOBH.
Y 3Bipni 3 mpykoBanuM Bupa3oMm 1000 MIla Bukopuctano 3amicTe HagpykoBaHux 1000 I'Tla; me okpeMe BUIIpaBIIEHHS
OOWHULI, IKe caMe 10 co0i He MOBOAUTH IPABUIbHOCTI BCHOTO APYKOBAHOI'O BUPA3Yy.

IIpaBuIo BHOOPY. 3HAUTH IOIEPENHIO BifCTaHb 3a MPUUHSATOI 3aJIEKHICTIO Ta BUOpPATH Ieplle 3HAYEHHS OXKEPEIbHOr0
psny, He MEeHIIe Bii po3paxoBaHOTO.

MeToaunyHi BkasiBkM O BUKOHAHHSI KYPCOBOTO MPOEKTY 3 AncumniiHn «AsTomobini» — pea. 1 141



40; 50; 63; 71; 80; 90; 100; 112; 125; 140; 160; 180; 200; 225; 250; 280; 315 MM

Tabnvusa [0.23.2 — BuxigHi BenmyinHm fo (23.2): MonepefHs HUXHS MeXa Mi>KOCbOBOI BiiICTaHi KoiCHOI nepenadi

Mo3Ha4vyeHHa BenunuuHa OpuHuuSA Moxop>xeHHA

Mosp PO3paxyHKOBUM MOMEHT OfHi€el miBoci Hm obuncreno panime (14.5)

Up TIIPpUHHSATEe NlepefaBajlibHe YUCIIO KOJIICHOTO pefyKTopa 6e3po3MipHa MPUAHSTO MPOEKTYBAIIbHUKOM
BeJINYMHA

n, TIPUUHSTE YUCIIO CaTeJliTiB KOJIiCHOTO pefyKTopa 6e3po3mipHa IPUAHSTO MPOEKTYBAIHUKOM
BeJIMYMHA

[o] MPUAHSTE OOIyCTUME KOHTAKTHE HAIPYXKEeHHS 3y06iB MIla [IPUUHSITO IPOEKTYBAIbHUKOM

Mpuknag — 3BUYaliHWIA aBTOMOGINb i3 ABUIYHOM BHYTPILLIHBOIO 3rOpsiHHA

a, =k >V
"o My (23.2)

C

n

~ 3.
a,=9.1°V 1707
3

=75.4-80 MM

e Mixko0CBOBY BifjcTaHb PaxyloTh 3a paBunoM OmaHackoka (c. 33): a,, = ku~\3/M, k, = 8.6...9.6. IlepeHeceHHs IpaBuUiIa AJT KOPOOKHU
nepenfay Ha KOJICHUN PeNyKTOP — IIPOEKTHA aHaJIOTis A T0YaTKOBOTo BUOOPY po3Mipy, a He 3aBepllleHa KOHTaKTHa IlepeBipKa Iiel
IjlaHeTapHOI mepenadyi.

e MowmeHT Kitanyth HA OOUWH CATEJIIT: 1 707 / 3 = 569 H-m. [In1a miei monepeqHboi OMiHKY NIPUWHATO PiBHUN ITOAITT MOMEHTY MixX
caTejliTaMu; HEPiBHOMIPHICTh HaBaHTaXKEHHSI TOTPEOYE OKPEMOl ITePEBIPKU.

» HapgpykoBaHui y MeTOAMYIl BUpa3 d,, = Ka(Up—1)\/(QK_HM_HO/(H_CW_a[0]2)) maB 6u 370 MM — y 4,9 pasa Ginbine. [IpuynHy
PO306iKHOCTI — CcTasy, IOKa3HUK KOPEHS YU iHIlle MPUIyIeHHsS — TYT He BCTaHOBJIeHO. CaM po3Mip He JOBOOUTH HENPUAATHOCTI Oyab-
sIKOI KOHCTPYKIIil; o6uBa 4uciia HaBeeHo I IepeBipKu NPUNHSITOr0 METONY.

o [Ixxepeno apykye [o] = 1000 I'Tla; y mopiBHsANbHIN nigcTanosni npuiiaaTo 1000 MIla. Lle sBHO 3a3Ha4YeHe BUIIPABIECHHS ONUHUIIL HE
MiATBEPAKYE PEIITy APYKOBAHOTO BUPA3y.

o Psap mixxockoBuX Bigcranein: 40, 50, 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 225, 250, 280, 315 mM. Hair6nuxde no
po3paxyHKoBoro — 71 mm; y3sto 80 MM, 60 a,, — HUXKHS MeXa.

e BigxuneHHs Bif OKepesa: Mi2KOCbOBY BiflCTaHb PaxyloTh 3a IpasuioM OnaHacoka d,, = kaf/(MfrIO/nfc), a He 3a BUPa30M MiApo3mainy
4.1.6. HagpykoBauui Bupa3 gae 370 MM nmpoTtu 75 MM. 3aCTOCOBHICTb IPUHHATOI aHasIorii moTpedye OKpeMoi mepeBipKu KOHKPETHOTO
penykTopa.

* BipxunenHs Bif mkepena: y 3Bipui [0] mpounTaso sik 1000 MIla, a He 1000 I'Tla.

e BigxuneHHs Bif mxkepesa: HaubGauXK4Ye 3HaYEeHHS psaay 71 MM MeHIIe 3a po3paxyHKoBe 75.4 MM, TOMy B3siTO HacTynHe — 80 MM.
JI2Kepeso BeIUTh OKPYTIIIOBATH [0 HaWGIMKYOro, aje camMe BOHO XK IHIIE d,, = ..., 1 HallbmuKye 3HU3Y 110 HEPiBHICTH mopymIye.

Oxkepeno: [6]; [9]
23.3. Monynb 3a4eniIeHHSI

Mopaynb Konic peaykropa

Psp y3sTo 3 Tabnuii 15 MeToguYHUX BKa3iBOK i BUKOPUCTAHO TaKOXK y po3aini 10. [I1s1 HepyXoMoi KOPOHHOI IIIeCTipHi, BXoay
4epe3 COHSYHYy ¥ BHUXOHY d4epe3 BORUIO U, gar=1+Zy/Z,,. CriBBicHa reomerpis pmae a,=m(Z,,+Z\)/4, TOMYy
Myorp =40y min/(ZnotZy), @ Dypo=4ay, gax/Up paxr- BUPa3 2a,/(U,+1) CTOCYETHCST OKPEMOI 30BHIIIHBOI [IApX Ta HE ONUCYE L0
[IOBHY TIJIaHETApHY penykiito. [IpuiHATHNE MOAYJb BU3HAYA€ BCi mimuibHI miameTrpu K mZ, GakTUUHY BifACTaHb i MIUPUHU
BiHIIiB; (haKTWYHA BimcTaHb Mae OyTH He MEHIIOI0 3a HomepenHio mink. Lle momepepnHilt reoMeTpwyHud minbip, SKUN He

MiOTBEPHKY€E KOHTAKTHY U 3rMHAJIbHY MiIHICTh, iHTepdepeHIlito, 3a30pu Ta pecypc.

IIpaBuiIo Bu60py. OGUUCIUTH MOTPIOHUE MOAYJIb i3 IJIaHeTapHOI reoMeTpii Ta MiHiMaIbHOI Mi2KOCHOBOI BifcTaHi, moTiM
BUOpATH IEPIINH MOOYJIh A2KEePEIbHOTO PSIAy He MeHIe MOTPiGHOTo; 3a HUM IlepepaxyBaTu GaKTUYHI AiaMeTpu i BiCTaHb.
2;2,25; 2,5; 2,75; 3; 3,5; 4; 4,5; 5; 5,5; 6; 7; 8; 9; 10; 11; 12; 14; 16; 18 mm

Tabnvus [0.23.3 — BuxigHi BenmyinHm po (23.3): Moaynb KoJlic pefykTopa

Mo3Ha4vyeHHa BenunuumHa OpuHuuA Moxop>keHHa

a,, IpUHHSATA MiZKOChOBa BifICTaHb KOJIICHOTO peayKTopa MM obuncieHo pasime (23.2)

Zo TIPUUHSATE YUCIIO 3y6iB COHSYHOI mecTipHi 6e3po3mipHa HPUAHSATO IPOEKTYBATIBHUKOM
BeJINYMHA

Zy [puiiHsiTe 4nciio 3y6iB KOPOHHOI IIECTIPHI KOIICHOI mepenadi Ge3po3mipHa o64ncieHo parime (23.1)
BeJINYUHA
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Mpuknag — 3BMYaHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3rOpPsSHHA

mHOTp= 4a s = oTp

w,min (23.3)
YA VAN

Muorp= 4.80.00 =2-93—6 MM

18+36

e Ixepeso OApykye D, = 2271'10/(Up + 1) — 3 YMCJIOM 3YEIB y uncenbHEKY. Lle He miameTp 3a po3MipHicTO. 3aMiHa Z, Ha BiCTaHb
BUIIPABJIsi€ PO3MipHICTH, ane hopmyna 2a7w/(Up + 1) HanleXkUTH 30BHINIHIN ITapi, a He TPUUHSATIN NJlaHeTapHiM cxeMi.

¢ [lo-mepiie, po3MipHICTh: Zano/(Up+1) — 4uKCTe yucmuo, a D, — aiameTp. ITo-apyre, HacmigoK: Momynb Buiimos 6u m = D_mo/Z_no =
2/(Uy+1) = 0,5 MM — opHaKoBu# A7st OyAb-KOI lepefjadl 3 TaKUM [epefaTOuHUM YHCIIOM, X0U [JIsl JIETKOBUKA, X0U [JIsl CAMOCKHMAA. A
MizKOChOBa BifiCTaHb, TOpaxoBaHa PSIIKOM BHIIlE, He 3Hagobuiacs 6 y3araii.

e 75 mIaHeTapHOI CXeMH a,, = m(Zno + Zc)/2 = m(Zno + Zx)/4. Ilputinatuit Monynb fa€ adpakTt = 81 MM, Do = 108 MM, Dc = 54 MM,
Dk = 216 MM. BigHomenHs 3y06iB He 3MiHIOETECST: UdakT = 3.

o TIpUHHATO NMEePIINH MOAYJIb PSAAY He MEHINNH 3a NoTpiOHuY; GaKTUYHI fiaMeTpH, MixKOCHOBY BifICTaHb i IIMPUHU ITIepepaxoBaHo MiCIs
IBOTO IIPUNHSTTS.

o BigxunenHs Bif mKepesa: 3aMicTh yucnia 3y6iB y hopMysti AiaMeTpa BUKOPUCTAHO PO3MipHY F€OMETPi0 IPUHHSTOTO IJIaHETAPHOTO
3a4eIsIeHHs; 30BHIIIHIO Tapy He 3MillyIoTh i3 j1aHeTapHUM IlepefaTOYHUM YHCIJIOM.

e Mopyis BU3HAYEHO 3a [IOIIEePEeIHBOI0 TeOMETPUYHOIO BUMOTO0. IIepeBipKy KOHTaKTy, 3STUHY, HigpidanHus, inTepdepenuii it pecypcy

KOJIICHOT'O PeIyKTOopa He BUKOHAHO.

Oxepeno: [6]; [23]; [15]
23.4. llupunu BiHLiB

Tabnvusa M.23.1 — LLnpuHa BiHLS KONICHOI Nepefaydi 3a nepefaBaibHUM YNCIOM

MpunHAaTe nepepaBasibHe YUCNO KoedilieHT LUMPpMHM BifHOCHO MDKOCbLOBOI BiacCTaHi
He 6inbie 6,8 0,5
IMowuap 6,8 0,4

Tlopir 6,8 i MHOXKHUKHM HaBeOeHO Ha C. 56 mxepena. IIupuHy KOXKHOTO HACTYIHOTO BiHIs 36impiryioTs y 1,04-1,05 paza. ¥V
MPUKIIafi OPUUHATO CepeguHy IbOr0 [iama3oHy; OOYMCIEHi IIWPUHU 3alMINAlOTh IIONEepPegHIMM, IIOKM He 3aJaHo
0OT'PYHTOBAHUM TEXHOJIOTIYHUM P,

LLinpmHM BiHLIB KONICHOI nepepayi

Big dakTuuHOI MiXKOCHOBOI BigCTaHi, yTBOPEHOI MPUUHSITUM MOAYJIEM i LinmuMu 3y0aMu, IepPeXOnsTh A0 IIUPUHU KOPOHHOI
miecTipHi, motiM cateniTa ¥ COHAYHOI IIecTipHi. BigcTtadp i3 momepemHBOro PO3paxyHKy € HUIKHLOIO IO, a GaKTUIHA
ROPiBHIOE My (Z,+Z,)/4. YCi Tpu WIMpWHM HalexkaTb OBHOMY HAGOpy reoMeTpii; 3MiHIOKYHM MOAyNb, 3y0u ab0 MHOXKHHK
LMIMPUHHY, IX IepepaxoByIOTh Pa30M.

(23.4) Konu 3acTOCOBYIOTh: [IpuitHaTe epenaBabHe YUCIIO He IepeBuInye 6,8; koedinieHT mupunn gopisuaioe 0,5.

Hackpi3Huil npukian Mae npuiiHate ducno 3. Ha 1ipoMy eTami HaBeoeHO MIOCIiTOBHO 004UCIIeHi mupuHy, 6e3 3asgBU PO ixX
OCTaTOYHY CTaHOapTHU3allilo.

Tabnuua 0.23.4.1 — BuxigHi BennyunHn 1o (23.4): LUnpuHW BiHUIB KONiCHOI Nepeayi

Mo3Ha4vyeHHa BenunuuHa OpguHuuA Moxop>xkeHHA

m TIpUAHSATHE MOIYJIb KOJIICHOI IIepenayi MM obuncneno paxime (23.3)

Zy TIpuitHsiTe yucnao 3y6iB KOPOHHOI IecTipHi KonicHOI epemayi 6e3po3mipHa obuncieno panime (23.1)
BeJIMYUHA

Zo IPUUHSATE YUCIIO 3y0iB COHSIYHOI mecTipHi 6e3po3mMipHa MPUHHSITO IPOEKTYBAIBHUKOM
BeJIMYUHA

Up NIPURHSTE NepefaBalibHe YHUCIIO KOJIICHOTO pefyKTopa 6e3po3mMipHa IPUAHSTO IPOEKTYBATBHUKOM
BeJIMYUHA

b./b, TIPUHHATUN MHOXKHHUK IIOCJIiTOBHOTO 301/IbIlIeHHsI IIUPUHY BiHIIIB 6e3po3mipHa TPUHHSATO MPOEKTYBATbHUKOM
BeJINYUHA
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Mpuknag — 3BMYaiHMI aBTOMODGINb i3 ABUINYHOM BHYTPILLUHBOrO 3ropsHHSA

Yoaxr™ m(z_ +7,) ’
4

by=Valgar bo=(1,04...1,05)b,, byy=(1,04...1,05)b,

Agaxr™ 6.00000-(18+36) ~51-00000 v

4

b,=0.50000-81.00000=40.50000 Mmm
b.=1.04500-40.50000=42.32250 MM

b,,=1.04500-42.32250=44.22701 mMm

(23.4)

o [lupuHU pPo3paxoBaHO 3a (GaKTHUYHOIO BifcTaHHIO 81 MM Mic/Is DPUUHSATTSI MOIYJIA U Linux 3y6iB; IONIepeqHo HUXKHIO MexXy 3 (23.2)

IIOBTOPHO HEe HprIMaIOTb 3a roToBy I"eOMeTpiIO.

4 H_[I/IpI/IHI/I TOCJIiIOBHO 00YUCIIEHO 3a HpPIfIHHTPIM MHOZKHHKOM. OprI‘J’IeHHH 00 OKpeMoro TEXHOJIOTiYHOTO pAny TyT HEe BUKOHAHO; TaKUuu

psn i octaTouyHi po3mipy noTpi6HO 06T'PYHTYBATH P KOHCTPYIOBaHHI.

e Koedimient mupunu y, = 0.5: gxepeno nogae 0.5 npu U,=6.8i 0.4 npu GinbIIOMY.

Ixepeo: [6]

(23.4) Konu 3acTOCOBYIOTh: [IpuiiHsTe nepemaBaibHe yuciio 6inbiie 6,8; koedinieHT mupunu mopisuioe 0,4.

I OKpeMOro MPUKIIAAy IPUHHATO 4ucio 7. Tol caMuii MOMEHT i TOH caMuil OOYMCIIIOBaY HO3BOJISIIOTH IIOOAYUTH CaMe

HACJIiMOK 3MiHM PsifiKa TaGJIMI.

Tabnuua 0.23.4.2 — BuxigHi BennyunHmn 1o (23.4): LUnpuHu BiHLIB KOMICHOI Nepeadyi

Mo3HavyeHHn BenuuuHa

m TIpuitHATHH MOIYJIb KOJIICHOI lepenayi

Zy TIpuitHsTe yucuo 3y6iB KOPOHHOI IecTipHi KonicHOI epemayi
Zo IPUUHSATE YUCIIO 3y0iB COHSYHOI mecTipHi

U, TIPUHNHSTEe IlepefaBajibHe YHUCIIO KOJIICHOTO pefyKTopa

b./b, TPUNHSATUN MHOXKHUK ITOC/IiHOBHOTO 30iIbIIeHHS IINPUHYU BiHIIiB

Mpuknag — KonicHa nepejada 3 BeJIMKUM rnepegasasjibHUM 4NCoOM

dpaxr™ m(z, +7,)
4

Aoaxr= 2.75000-(18+108)
4

b,=0.40000-86.62500=34.65000 Mmm
b.=1.04500-34.65000=36.20925 MM
b,,=1.04500-36.20925=37.83867 MM

OpouHuuA
MM

6e3po3MipHa
BeJIMYUHA

06e3po3mMipHa
BeIMYHHA

06e3po3MipHa
BeJIM4YUHA

6e3po3mMipHa
BeJIMYUHA

by=Wlgaxs Do=(1,04...1,05)b,, byy=(1,04...1,05)b,

=86.62500 Mm

Moxop>xkeHHa

o6uuceHo paximre (23.3)

o6uunceHo paximre (23.1)

NPUHHSATO IPOEKTYBATTBHUKOM

NPUHHSATO IPOEKTYBATBHUKOM

NPUHHSATO IPOEKTYBATTBHUKOM

(23.4)

o [upuHU po3paxoBaHo 3a (paKTUYHOIO BifcTaHH!0 86,63 MM Imic/Is IPUUHATTS MOy U Linux 3y0iB; IOoIepeqH0 HUXKHIO MeXy 3 (23.2)

IIOBTOPHO He HpI/IfIMaIOTb 3a roToBy l"eOMeTpiIO.

o H_II/IpI/IHI/I TOCJIiTOBHO 00YUCIIEHO 3a HprIHHTPIM MHOZKHHKOM. Oprl"J'IeHHH OO0 OKpeMoro TEXHOJIOTiYHOT'O pAny TyT HEe BUKOHAHO; TaKu#

PSf i ocTaToOYHi po3Mipu MOTPiGHO OOTPYHTYBATH IIPU KOHCTPYIOBAHHI.

 KoeoimienT mupunn y, = 0.4: mxepesno nopae 0.5 npu U, < 6.81 0.4 mpu GinbIomy.

xepeo: [6]

diHanbHUN PUCYHOK PEeNyKTOpa IMOBUHEH IOKa3yBaTU COHSYHY IECTipHIO, CaTeJliTH, KOPOHHY IIECTipHIO, BeOy4dy ¥ BemeHYy

JIAaHKW Ta NPUUHSATI po3Mipu. ZAKINO cxeMma BimoOpa’kae JHIle IONepenHi YMOBHI KOHTYpH, il TaK i Ha3WBalOTh; KiJbKiCTh

HaMaJboBaHUX 3y0iB HE BUAIOTH 3a nepeBipeHu podouuit mpodink.
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MiacyMkoBa nepeBipKa Xo0A0BOI HaCTUHU Ta O0(POPMJIEHHA pe3yJsibTaTiB

SIK MepeTBOPUTH OKPEeMi PO3PaxXyHKH Ha Y3TOMKeHe PillleHHST KyPCOBOTO MIPOEKTY.

Ilicnst po3miniB 16-23 ckilagaloTh KOPOTKY BiMOMICTh NPUMHSATHX KOHCTPYKIIM i mepeBipok. [I1s KOXKHOTO By3Jjia BKa3yIOThb
BUXi[THe HaBaHTAXKEHHS, MPUUHSITI PO3Mipu, pe3ynabTaT MEepeBipKu i MOTpiOHE yTOYHEHHs. ANbTEPHATUBHUIN BapiaHT, KU
He BHKOHAHO 3a KpHUTEpieM, 3ajulIaloTh y IOPIBHAHHI 3 IMOSCHEHHSAM IPpUYMHY; HOro He BKIIIOYalOTh y GiHanbay
KOHCTPYKIIIIO JIAIIe Yepe3 HasiBHICTh YMCIIOBOTO PE3YyIbTaTy.

Tabnuusa MN.2 — Y3rog)xeHHs pe3ynbTaTiB NigCyMKOBOI MepeBipku

Mepesipka Lo mae y3rom>xyBaTucsa

Macu Ta onopu CraH 3aBaHTaXxKeHHsI, OCbOBI CUJIH, BeAydi OCi, IEHTP Mac i eKBiBaJleHTHa OIlopa Bi3Ka

IInaBHicTh i IpyXkHIi OnuH CTaTUYHUM NPOTUH y po3finax 16 i 18; ogHi HaBaHTaXKeHHS Ta CyMapHUH Xifm y po3pinax 18 i 22

eJIeMeHTH

KepyBanHs HaBaHTaxkeHHsS KepOBaHOI oci, myiedye 00KOYyBaHHS, reoMeTpis Tpanenii, psng KyTiB i moTpibHUM Xim
perku

Tanema Toit caMmuii CTaH 3aBaHTaXKeHHs, peakilii KoJic, o6paHuil MexXaHi3M, IIPUBOJ i IBHO 3afiaHa POJIb
TigCHUIeHHS

KomicHa nepepmaua TIpuitasaTi 3y6u, pakTuyHe mepefaBabHe YUCI0, MOLY/Ib, JiaMeTPH, CKIIafaHHS Ta NepeJaHuii MOMEHT

Pucysnku Po3paxyHKOBi po3Mipu, mOBiIKOBi rabapuTy NpOTOTUIIA ¥ YMOBHI ITpornopii MawTh pi3Hi mosicHeHi
migcTaBu

YV mosicHIOBaJIbHIN 3amMCIi OO KOXKHOI (GopMyu HABOOSATH IO3HAYEHHS, OOWHUIN, A2Kepesio abo BUBENEHHS, IMiICTAaHOBKY M
BUCHOBOK. $IKIIIO YMCJIO BXKE CTOITh y IiICTAHOBI, AyO/IOoBaTH HMOro psimkoM «Pe3ymbraT» He HMOTPiOHO. [ MPUUHSTOrO
rnapameTrpa IopalooTh Tabnuio abo pmiamas3oH, ob6paHuUM pPSAOOK i nmpuyuHy BubOOpy. s BUIPaBJIEHHS IepIIoaXKepesia
3a3HayvaloTh 3MICT BUIIPaBJIeHHS Ta IiICTaBy; BjlaCHe IPUIYIeHHS He Ha3UBalOTh JaHUMHU [KepeJla.

IHTepakTHBHA BepCisi MOXKe ITOKa3yBaTH IIepeMillleHHsT MeXaHi3My, 3MiHy mmapaMeTrpa abo IMOCIIigOBHICTH TOYOK II€PEBipKH.
ITannepoBa BepcCisi MOBUHHA 3aJIMIIATUCSI CaMOAOCTATHBOK: CTaTHYHUU BEeKTOPHUU PUCYHOK, IIANNC, HO3HAYEHHs U 4YUCII0Ba
TaOJuIlsT MalOTh IOSICHIOBATH TOM caMuil cTaH. HeBimoMmi HOpMaTuBHI po3Mipu, HEBUKOHAHI NEpeBipKM Ta NPUNHSATI
CIIPOIIEHHS 3alUIIa0Th BUIUMUME B 000X BepPCiix.
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