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"PyROBOACTEO N0 ONGHKE AMEAMMYECKMX IIRpaMeTpOB
TPYOOTPAHCIODTHHX SBTONOE8Z0B", paapadoTaBHO8 BO
Te xa0opaTOpNoR MEXAHHSAIAM N &PTOMATNSAINN
CTYPONTEALCTE] ¥ nposozaoB (A~p Texm.mayr A.H.Tans-
naxnm, EEx . E.A.COMAHNM, KAHAHNRRTAMEN TOXH, B8
0, .nnomﬁom X B.® . HurOXeRK0, mEXeHspaux X.I,Listi-~
HOM , MH.H.Kocruxopoit), OCBeNAOT BOIPOCH BIANMO-
XolcTBMH 3BEHHEB NOABMXHOT'O COCTABA M ANANHHOMEDHHX
2py0 B npogecce HX TPAECNOPTHPOBER 0T X6XE6BEOX0pOX-
HHX CTAHOMH H NPNYAXOB A0 YYACTKOB CTDONTSARCTBA
MATNCTPRIBEHX TPYyOONpPOBOAOE.

PYROBOACTEO COZEPXNT MSYOAMXY NO OlJ6HKE XKHA—
MEYOCKIX X3DaRTOPMCTEEK MCHONB8YOMHX ¥ BHOBD CO8Z8-

BAGMHX TPYCOTDAECHODTHHX A&PPONO63Z0B (NAOTEBOSOB H
TpyC0OBO80OB) ; 000006 BHIMSHHNG B HGM YAEGE8HO BHOODY
ONTRMAXHHHX lge:mn TPRHCNOPTEPCBEE AXNHEOMODHHX
2Py0 H COKIRR CNSINAXMBNPOBSHHHMH &8BTOYPARCHODTHH—
MH CPEeACTBAMN.

BCcocODnSEME HAYUHO—-MCCIGROBATEARCKNN NHCT no CTpom—
TEASCTBY MATECTDANRHNX TPYOONDOBOAOR mﬁ'ﬁ), IS
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, PYROBOZCTBO i P 3II-78
BHMHCT 10 OHEHKG XMBAMEYECKNX NAPAMETDOB |~
| TPYOOTPaHCHOPTHMX &BTONOEBAOB | FaspadoTaHo

! i HIepDEBHo

1. OBHRE DOJOXEHMA

I.I. [leperosky *py6 (Cexnuit) B OCHOBEOM OCYNECTBIANT BHE
AOpor 0oO0xsro noAn30BAHNA.

I.2. Cneiiupuaecxue OCOGEHHOCTK I'pysa, & TAKXE JOPOXHHE K
KANMAT MYECKRS YCAZOBKA ONDOXGNFNT AONONHXTOAREHE TPeCOBAHKA K
XOBCTDYKUMN HOXBMXHOI'0 COCTaBA ZXf NEPOBOBKM AANHEOMEDHHX TDYO.
STM TpeOOBaHNS CBPOXHTCH K TOMY, ¥I0 ABTONOGBAA AOAXKHH:

OuTh HRZIeXHH B BKCNIYATAUNXE;

EMOTH HOBHNOHENE ZMHAMMYECKNE KAayeCTBa, MAHGBPEHHOCTH H
NPOXOZHMOC?E,;

HMeTH HaZexHHE YBABOUYHHE CPAXCTBA AAA BAKPenieHuds r'pysa
HA& ABTONOEesZe.

1.3. /ing yaoGcTea NOXE3OBAHMA HACTORNMM PyKOBOACTBOM HE-
X6 IpABEAGHH OUBACHGHEA OCHOBEHX YCIOBHHX OOO3HAUGHEE, RCNOIL~
30BAHHHX B {OpMyZax H DNCYHKAEX,

OCHOB 000 BEA

A, ¢ Agm Ay - rosPPMIMERTH NPONOPINOBANLHOCTH;

Ay 5 As 3 Ag @ Ay - xosddunmenrTH, onpezexsemHe Be-
JKYAHOM yriaa HAKAOHER ONOPHOR NOBEPXHOCTH OOKOBOH CTORKHM KOHHN-
K8 NAeTERP0S8 K I'OPHBOHTAABHOR ILKOCKOCTH;

{ - pacCcTOfAEMe 07 LieHTpPA NOXPOCCODEHHHX MACC ABTOMOGKIR
A0 ero nepeanel OCK;

a*- paccTOfiHde 0T I 6HTPA MACC B6JOMOI'0 3BEHA XO ROHMUKA
aBTOMOCKASA ;

a ; B g - NOCPTOAHHHE KOBPQMIMEHTH,

Bueceno xagdoparu- ; JrBepxzeno BHMMCTou

CpoOK mu%nm
puelt MexaEwsanxM ; 17 oxeadpr 1977 r. 1 nEpapa I97 r,
M ABPTOMATHSALKM

CTPONTEAECTBA | !
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d, 3 Qp; Gy & (y; - woR)fUNMeHTH, B3ABMCAWEE OF Be-
HEYMEH KPYrOBHX ¥ I'MIEDOCIRYSCEMX QyHKIHR;
Op~ paccrosnNe MeXAY OCHMM KOXeC NPNIENa~DOCHYCKA:
By—- cpeaHsad HBAADATMYHEAS BHCOTE HOPOBHOCTH XODOIM:
8 - paccrosHMe OT [EeHTPA NOAPECCOPEHHHX MACC &BTOMO OGN~
15 X0 er9 sagHerc Mocra;
F"~ paccrosHEe 0T HEHTPA MACC BEXOCMOr0 SBEHA &BTONOESZ3
710 YCIOBHOR ONOpDH Ipuuena~pPOCIYCEA;
54,- EMDMBA ONODHOX YACTH KOHEXA &BTONOE]AA;
(, - moedduuuen?, SABMCHNMI 0T BEANUMHH CYXOr0 TDEHMH B
80HEe KOHTAKTA rpysa K KOHHKA aBTOMOORIA;
(- XeCTKOCTH NEPEAHEro CTONOPHOrO KAHATA TPyGOTPAHC -
NOPYHOT'O ABTONOSBAA;
G”,r- XeCTHOCTH TATOBOT'O KAHATA NEETEBOSA;
(p~ RECTHCCTS NOZBECKM NEPEAHEIO MOCTA APFTOMOCMIH;
Cp,~ XeCTROCTH NOABECKM BAAHOI'0 MOCTA &BYOMOCWAA;
Cpy= XeCTROCTH NOZBECKH NPKUSNA-DPOCHYGKA;
[w,~ X6CTKOCTH WMH MEPEAHEr0 MOCTA ABTOMOGHISA;
Cw,~ xeCTHOCTH HMH BaXHETO MOCTA ABTOMOCWIN;
Cy .~ XeCTHOCTDS EMH NPRNENa-POCINYCKA;
- pacCTOAHMEe OF BEPTHMHRANBHOK OCH TPYyOOTPaHCHODPTHOIO
apToN0e3a O BEDTHMKANBHOR OCX €ro0 EOJecC,
d, - paccTOsSHME OT LEHTPE MACC BEAOMOTO SBEHA aBTONOE3AA
0 JCROBHOR ONOPH DpPHIENna-pOCHYyCKE,
dpa- paccTOAKEME8 OT BepTHXANBHOR OCH HaeTeBosa 7O pPECCOP
NOZBECKA IpUUENa-pOCNYCKA;
£ - wWOAyL® yUpYrocTH CTAMK;
E,,c-— MOAYAD YOPYrOCTH NEepesiHero CTOMNOPHOrO KaKaTa Tpyoso-
PPAHCOOPTHOT0 ABTONOESAA;
Eﬁr- MOXYIh YLEPYrocTM TAMOBOI'O KaHATA MAETEeB0B84;
£ - OCHOBaH¥e HATYPAABHOIO AOTapupaa;
Funy~ TIPORONBEAR COCTARASDNAR CHIN HHEDUKK BEAOMOTC 3Bexa
aBTOHOE3Aa ;
funy~ monepeusas cocTAamIAIWAA CAIN MHEDLUM BEXOMOrd aBeHa
aBTONOE3AA ;
f¥p = NIOMAZD TONEPEVHOrO CeYeHdA NePexHEro CTONOPHOrs
KaHATa ABTOHOE3XA;
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Fi
BOBE ;
Fmp=- CHES YPeHNA MEKAy ONODOi RPTOMOGHAS N IDysOM;

fg - BEANUNHR HAYANBHOTO OpOrxCa Tpyou (Ceiidm) HAX Xe-
BOR Oonopoit;
fp = JyrOA NOBOPOTA XEBOTO KOHNA TPYOH (CemyMH);
fi{ = wacToTa CQOCTBEHEHX BOPTHKAXBHHX EONeCRHER Tpydo-
T*PAHCNOPTHOrO ABTONOBBAA N I'PYsa;
fx - mosbguuMeET CONPOTNBAGHMH KAYSHMD NNH ABTONOEBZA;
fmo ~ KOSQQMIMEHT YPOHENA 2TDYOH NO ONOpe ABTOMOCKEA;
g, - ANBAMNYOCKAS CEEd, AeliCTByD#af OF TPYOH (cexunxn)
HA ONODPY 8BYOMOOHAS;
{J - yomxopesme CPOGOXHOI'O nayeHN: ]
H - pacerosENe 0T OGH XpeHa NOXPECCOPEHHHX MACC BEXOMO-
I'0 3BeHA ABTONO6SKA A0 reoMeTDEYeCKOR OCN rpyaa;
l - paccTOfHEE OY AHENA MpRUENA-POCHYCXA A0 IOBEQXHOC—
TR ZODOTN;
N, - BHCOTA HOHTPA NACC BEAOMOTO SBeHA ?PyGOTPAHCIOPT-
HOI'0 ABTONOSRAA;
1y - paccrosiHEe OT OCH XpeHA MOXPECCODERHHX MACC BejO-
MOT'O BBEHAa aBTONOeags X0 LOBTPA MACC NpKLNENA~POCHYCEA M I'Py3a;
Ny~ mpoduis XePOR KOXEE AOPOTHM;
fzm- npofrxE npapoil EOXEE XODOTH:
AL - npesumeHue Xepo#f XOXedl AOPOTE HAZ Ipamolt;
J - MOMEeHT KHEPHMN CevyeHmA TPyOH (Cexuyud):
Jy - MOMGH? NHEDIME NOZPECCOPEEHHX MECC BeAOMOr'0 BBeHA
aBTONO63AA
.7,_,, ~ MOMGHT MEEPIMM BEAOMOTO SBEHA NNETEP0B3 OTHOCK -
TeIBLEO BepPTEXKAARHOR ocrk F , npoxoasmelt gwepes LBHTD MACC
NpHIeNa~pOCNYCKA M I'pysa;
K - OTHONGHEE MACCH BEXOMOI'0 3BEHA K MACCE THATAva:
H? -~ KOQ(UINEHT BEPTMKAXBHOM XMHAMNWHOCTN ABTONOGSAA;
Ky ; H» x K3 - xosjiunmenTH AeMnOHPOBAEMA KOXela-
KMl B NOABECRAX NAeTER034;
ﬁy’ i Ky, K Kp, = EOB)EMUMEHTH ZeMNJMPOBAHNA KOIeda-
HElf B EEHAX aBTONOGR’AA,
Ky - orHOpeHNME® KOB)IMUNGHTOB, YYATHBAORMX HIMEESHHE
MACC NpPMI[eNa-POCNYCKA M aBTOMOCWNA 33 CyeT HHEPHMN XX Bpamap—
MMXCH MACC;

r = NAORAZE HONOPSYHOrO CousHMA TATOBOI0 KaEATA NNOTO~-
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i - pumAa TPyOH (CeHIME);

L, - casa apTOMOOMNS;

£, - nepexEmit cBeC rpysa;

£, - MexONOpHAR ANMHA I'pysa,

£; - sazHMlil CBEC I'pysa;

£y - nMHEA HEPOBHOCTH ZOPOTK:

;- zAMHER TATOBOTO KAHATA NIETEBOSA;

Mz~ umacca NojgpecCOpPeHHENMX YacTeRl Gas0BOr0 aBTOMO OIS :
Mp- macca TOZpecCOpPEHHHX YacTel BejOMOTO SBEEA aBTO-

/T - NOTrOHRAA M&cca TDYOH;
My; M w /My - MACCH HEMOZPECCOPEHHNX wacTed aBro-

/My~ uacca TPyOH (CeKUMK), NPEXOAAMAACH HA KOHMK GBTO-
HOGSAA ;
Mp - wacca BEXOMOr0 SBOHA ABTONOE3AA;
My - uacca aBTOMOCHNS;
Fy 3 P9 x Pg - sopuoeEHe CulH, NPANIOXEEEHE K KOXECAM
aBYONOEBAA
P - topuOBHHe CHINH, ZeHCTBynNKe H4 EDZeCa IpMena-poc-
nycka, = 3 ;
F. -~ »opMO3HHE CHIH, AeliCTByOMMe HA KOZeca APTOMOGHEA,
Pr = Py+ Pp;
PN Pp; @ Pz = CHAM CONPOTHBGHMA EAVEHMD ABTONOE3RE;
[;‘fJ ~ ZONyCxAEMAd yASNBHAA HAIPYSKA EA BAPYXHYD NOBEpX-
HOCTH TPYyGu (CORUME);
{§ - ycmnMe HaTAXSHHA TeDEeAHBrO CTONOPHOTO ESEATE ABTO-
noeaza;
gy~ MARCHMANBHOE YCMIME BATAXEHHA NEPEAHEr0 CTONOPHO-
I'0 xaHara TPyOOTPAHCNOPTHOrO &BTONOE2AA;
Q' - younse HRaTAXEHUA TATOBOrO KAHATA IEETEBOBA;
¢, - nonepeyHaA CHIa, AeHCTBYDHAA K& NEPEAHOD OCH Npu-
yena-pocHycxa;
, - nonepevHad CKI3, ZEHCTHEYDEAR HA SEAHDD OChH IPHIe-
na—-POCIYCEA ;
g - MAKCHMAJBASA BHCOT& Nepu¥OARYecCHON EepOBHOCTE J0-
POTH;



9, i 92+ §3 i Gy + 5 % Gs — PEANUMHH HEPOB-
gEocTelf xoporx nox coonmnmm RONECOM ABTOHOESZA;

R - xOppeNsimOEH8S (YEKUMA DPOAONBHOI'O NPOJHAR AODPOI'K:

Ky}, = ROPPeASNROHES S QYHKNMA WONEDEYHOTO NMPOPUAA ZODOTM;

Ppc PAAMYC EPYT'OBOIO YY8CTKa OCHOBHON TPAERTODHN XBH-
XCHNS ABTON0O63XA;

Fp - pagxyc mopopoTa LEHETPA MACC BEJOMOTO BBEHA RBTO -
noesxa;

R n = PAANYC NOBOPOTA [EHTDA MNDRIOensa—-pOCOYCXA SBTOII0681A ;

{ — BAPYRHHE papKyc TPyCH (CexmNK);

§ - mepeMemelMe I'pysa OTHOCMTSABHO KOHEEA SBTOMOCMAR
B CTOPOHY NPEXOXPaHNTEXBHOI'0O HMTA;

S*- mepeMemeEie Ipysa OTHOCHTOUIBHEO KOHMEA A&FTOMOCWASR
B CTODORY TArOoBO-CIEIZHOr0 NpEOOpa TAIAYA;

9y~ AARBEA NEPHOZNYEeCKO# EEDOBHOCTH XODOTH;

54— BEXNYMEA CXBMTd 8pryMerTa KODPEAANMORHOE (YRKIINK:

I ; 5* ; S5 X 5; - Toxymue BHAYEHMA NepeMemexui
rpysa omocuelm KOHRKS ABTOMOOKNA H3 NEPBOM X BTOPOM PTANAX
TOPMOXEHHN :pyﬁorpaacnoprmro 8BTONO6BAA ;

Wprcre ™ Imax MAKCHMAXLHHEG SHAUGHER NepeMemenui rpysa
OTHOCMTEAHHO HOHEKS ABTOMOOHAA HA II6DBOM aTalle TODMOXGHMA AP~
TON0B3x4

3; = AAMER KPYTOBOI'O yUACTER EDNBOXMHENHOTO }BUXEHHS
aBTONOEe3XA :

NPDOXOXLHAA COCTABASODEHAR CHIN TArM ABTOMOONASA ;

T2 - nonepevyRas COCTABAAUMAA CENH THAI'N aBTOMOOKAA;

I - BpeMA ZBMXEHNS ABTOHOESAA;

BpeMs nepsoro (XMESMMYOCKOIO) 9TaNa TODMOXGHME aB~

ip~ BpeMS BTOpPOro (CTATMYECKOI'0) PTalna TODMOXGHMH aB-

Al - BpeME CABMT@ KOPDOASLMOHHOR QyHKLMH:
(fa - BAYAABHAR CKOPOCTH XBEXCHMF 2BTONOESXA NPH EXOAE

', - BAYANBHAA CEOPOCTH TODMOKEHMA ABTONOGBAA;
Va7 MAXCEMANEHAR CKOPOCTH ABMEGHWA QBTONOESAA C IPYSOM;
U, - Texymee szavexue CKOPOCTH XBUKCHHA ABTONOESAA;



Vmin - uMHNMAXBEAS CHOPOCT: AENEGHMA aBTODOGSZA B NpO -
necce ero HOBOPOTA:
Vis ® Ui, - DEDXHRA X HEXHAS TPAHNN EDRTMYECKOR CxO-
POCTN ;meam aBTOTIOE3AA ;
4oy~ POBOHARCEAS CEOPOCTH AEMREHNS 8BTONOESAA;

5, X Vs , ~ BBAUAHNS CHOPOCTN NGDOMENEHEN IPysa OTHO-
CHTEXBHO EOHHKX& ABTOMOOKAS B KOKIS NEPROr0 STANA TODNOXGHESA
aBTONOB3AA ;

Wc, - npozoxBEAA COCTABNRONAS YCEODOHAS LOHTPA MACC Be~
AOMOI0 BBEHA 8BTONOGZAR;

Wey— nonepeusas COCYABEANNAS YCEOPGHNA L{EHTPA MACC Bo-
AOMOI'0O 3BEHA ABTONOE37A;
; x Xp - EOOPANHATH {EHTPA MACC BBTOMOCNAA N HPNIENA-
POCTIyCKA ;
Y(x,4)- =exymee sHawemme npormca rpysa;
S(ay); S@sp); U@r); UlAsg) ; V(Ay) 3 V(ay) ;
T{d)n T(0sp) - BeANuREH, ONpeAeAsEMHE XNHeMHHMHN KOMGEHA-
AMAMK KDYTOBHX N TENepCoxNyoecxXmx $ryHmaqail;

Zp ~ EOODENHATS NEHTDPA NOAPECCOPEHHNX MACC aBTOMOGKNS;

2;; 2> 1 Z3 ~ BeDpTHEAXBHHE OTKAOHGHRA NOXPECCOpPEH~-
HHX MACC NAETEBOB3A 0T NOJOXeHMA DABHOBECHSE COOTBOTCTBOHHO HAZ
nepegHel, saxHel INOABECKAMN ABTOMOGKAR X NOABeCHKOR HNpmiena—

POCHYCEA 4
Z*¥ ; Z; m 23 - peamyue ZOpOTN Ha OCK 3BTONOEBAR;
E’ 4 — BEPTMXANRHOE OTEAOHGHME OCH I'pysa 0T NOJOXGHNA
PaBHOBOCHSH;
d - yroa NONEePeYHOrO KPEHA BEAOMOTO 8BEHA 8BTONOE3AA 3
d;, ~ yroX NPOAOXBHHX YTAOBHX KONSCaHKZ Kys0oBa aBTOMO-—
oA 5
Xgem JTON HAKEOHA TATOBOI'0 KAHATA IAE?EBO38 K I'OPHBOH-
TSABROR OHEOCEOCTH
O, 5 X250 5 P1s 3 P2y u B3, - summpuyecxae Daf~
(MOHeHTH, XAPaKTEepNSYOAMS HPDOPHAS AOPOrH;
I+ = YroX CREIZHBAEMA ABTONOEBZA NPH KPEBOIMEECHHOM
ABEXCHRH ;
A, ; A, ¥ A3 - BepTHRaxBHHE OTEHOHEHMS Ocel arTo-

7
MOURIR N NpKNENA-POCHYCKA 0T NONOXEHHA DABHOBOCKA



d x 0', - KODPPHINEHYH, YUHYHBADRNE MSMEHEHME MACC
ABTOMOCHENA X NDNIEena-pOCNYCKA 83 CYET HHSPLMM BDSNADNNXC S
MACC ABTONOERAA;

£ - yroX BAEEOHA ONOPHEOM NMOBEPXHOCTH GOXOBOX CTOHENM
KOHNXA NNE6?6B03& K FOPNBOHTAABHON NAOCHOCTN;

$sn= yrom momoOpOTA BEAOMOT'O 3BEHA ABTONOGBARA BOKPYD
6I"0 LeHTpa MACCg

¥y - HavanpEAR asa BOSMyNADESH cCuiH, ZelcTByvEeR oF
AODOrN HA KOAeCa aBTONOESAA;

¥, - BayaEBBas §asa NONEPEYHO-YI'EOBHX KOXGCAHNHK Bex0—
MOT'0 BBEHA ABTONOGRZA;

Y/ . - yrox onupasEMs TPYOH B NONEPEYHON NIOCKOCTN EA N
XNHXDNYSCKYD ONOPY aBTONOSBAA;

&) = COOCTBEHHA8A KPYI'OBAf UACTOTA BEPTHEAIBEHX KOASGA—
Huk ABTONOESAR C I'PYysSOM;

w, - YrEOBAK CROPOCTH NOBOPOTA BEZOMOTC 3BEHS &PTONO-
68%a OTHOCMTEARHO OCH BDANGHNA KOHNKA APTOMOONANA;

(/s - wacTOTA NPMAOXSHNA BOBMYNSDNSR CUXH OT ZODOrN K
KOXOCAM aBTONOESXA;

(J, - COGCTBEHHAR YACTOTA NONEPEYHO-YTAOBHX KOXeGAHi
NPRUSTIA—~POCHYCKA ¢

G&)pp- yrAOBAA CROPOCTD KPYrOBOIO ABMECHMA BOZOMOT'O 3Be-
HAa APTYONOE3xA Ha MOBODPOTE;

Wy ¥ )} - 4ACTOTH MBMeHEHNS YCMINl ERTHXEEMA B NEpeX-
HeM CTONODHOM N TATOBOM KAHATAX IXETEBO3A.

2. CXEMA ONMPAHMA AAMHHOMEPHHX TPYB
i CEXIMZ NPH NEPEKBO3KE

2.1. llpaHATas XUHEMATHYOCKAH CxeMa TPy OOTPAHCNOPTHHX 4P~
TONO83A0B NPEAYCMATPHBAET ABYXONODHOE ONMpaHNe GARNOYHOIO Ipy-
58 HA ABTONOESX C ABYMH KOHCOAAMM (CBECAMM).

2.2, Jauny nepepHelt moBcoxx rpysa (€,) onpegensmr wc-
XOAA N3 KOHCTPYKTMBHHX NAapaMeTDOB 0A30BOT'0 ABTOMOCHAA K OEA
cocrapxfer 0,8-1,5 M.

2.3. lamry sapmet xomcoxax rpysa (€3) x paccrosHme
MELXy OmopaMm aBronoesza (f,) onpexexsnT x3 ycaopul ero reo—
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MOTDHYOCKOHM BINCHBAGMOCTM, HOMNNAXBLHOE HAI'DYSKE K& TArAY K

HaUpAXSHAOT'O COCTOAEMA NADOCBOSHMHX AXNRHOMEGDHHX TPYC B ONaC -~
HHX COYeHHAX.,

2.4, 8 ycROBMA OGecneverRs HBAMMGHBENX YCMANI B ONACHMX
CeUeHNAX TPyOH (Cerqum) pasMep (£3) CAeAyer BAXOANTH IO
popuyne

53":(0,,""63)&. (I)

2.5. ipx nepepoaxe *Py0 (Cexnuii) EEPMEY ONOD ARTONOEBXOB
HOOUXOZEMO BHONMDATH N3 YCAOBHA O06CHEYEHNA ZONYCKAGMMX HATIDy-
S0E HA AKTNKODDOSMOHHOS NOKDHTNE Ipysd, KCHOXSBYR CXGXYDAYD
saBucmMoces |1 ] :

____L______
b = ! g5e (¥, +sin¥)lpl - )

3., PEXih IIEPEBO3KM IKHHOMEPHHX TPYB

Poc™ cropocrell ABUXSHHEA TPYyGOTPAEBCHOPTHMX ABTONOAXOB
NPMBOAMT X YBOAMUYEHHND ZANHIMNYECKHX HArpyBOK HE YSAH N XOoTAIN
HeCYMMX KOHCTDPYKU MR MANNH, & TAKES H& AOPOBOSMMHE Ipys.

SEAYKTENBHHOG YCUANA BOSHERADT B KOHCTPYKOEN aBTONOS3AA
H ?Tpydax (CexnMfax) npR BSPTREANGHHX H NONEPEYHO~YIAOBHX KOAS~-
CaHNAX, KPNBROXKECHHOM ZABMEKEHUHM ABTONOS3X3 K NPN 6r0 TOPDNMOXE-
HMK.

BEPTHKAZBHHE KOXEBAHMA TPYBOTPAHCIIOPTHHX
ABTOLIOESOB E NPOAOABHOM MHOCHKOCTH

5.1. lipe xBEXGHKN 0O AOPOTEM H MOCTHOCTE aPTONOE3N CO-
BeépEaeT CAOXHOE KOXGOATSABRHOE ABKKEENS, KOTOpPO6 CONpOBOXZA-~
OTCH BOBSHMXHOBGHNEM XMEGHHHX ¥ YraOEMX yCROpeEMM. DTN yCKO-
PEHNS OPHBOXAT K NeperpysKaM B HecyMelR! CHCTOME MANKRH.
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XapaKrep CHIOBOTO BOBAGHCTBMA HA HECYHME KOHCEDYKUMM B
SHAYMTSALHON CToNeHM ONpPeXeXANT BEPYHKAALHHE KONe0aHNS SBEHI—
eB aBrol0esfd H AXHMBEROMEPHOrO rpysa (pmc.l). STH xOXeGaHNSA
BANANT HA XOAT'OBOYHOCTH BAGMEHTOB KOHCETDYKIMHN aBTOPOOBX8 X HA
CKODOCTH 6I'0 ABMXEGHNA,

5.2, MAKCHMANHHNG BSBAYEHMA SMILINTVAH BEDPTMEAALHHX EKOX60a—~
HM# aBTONOESA3 C AXMHHOMEDHOR 2*DyOOR BACHDZADTCHA B T6X CAyYA-
fiX, KOI'AA 4acTOTa BOSMYHEHNA COBNaZaeT C HusEell wgacrorofft col—
CTBEHHHX K0JAeOaHMH CHCTOMH: AaBTONO68K ~ I'pYys.

Pacyer coO6crBeHHOd POPMH OCHOBHOI'O TOHA HOASCAKRH# rpysa,
COOTRETCTBYDEEH fopMe ero craruyeckoR zefopuanuum, uenecoolpas—
HO BHIIOAHATE COTAACHO BHPAXGHMD:

Y(X y) = sin ('—:—X—QX)ZJ, ’ (3)

Tr'aAe I~
g - abc-ff?..
l, 4
3.5, AHAIIMS NAPAMOTPOB CBOCOARHX BOSPTHMEAABHHX KOXeOaHER

TpyOOTPAHCOODTHOT'O ABTONO6SJAA C I'PySOM 063 YueTa A6MIGMpPOBAHKSA
B fioOAB6CKE M NMHAX TPAHCHODTHOrO CPEXACTBE DPOKOMEBHAYETCA NPOBO-
AMTE HA OCHOB6 CAeNYyOREX AMDOEpOHUNANBHHX yPaBHeHMH BTOpDOTO
NOPAAKA:

.. , & 19 . .

Z, + 2y, (1 - ) V32, V8, =0;

2

X <

. (L)g; b y .
iy + 8,05 (1 - F52 )+ 1,2, +V,2,=0, )

2, t B, Wa +V, 2, Vg By =0,



b j-(fz "'t;) éif 3-!1 Az
28 }_(821‘53)6’05 7 "};.._‘Xf’USZ— 4-:2_—1;?(

 F(egt85) LT T g°
X Sin ———i———‘-’)+ =y Sim ”]-*- {(221&83)3%’3};

— — SN
/ 4

g, = (Lt)~6]  (e2te5)187, ) g o
27 7e, 32 8 ST

< oy 2T(E2E) L 27, l}
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3.4. YacTHye DeMEHNH CHCTEMH YPDABRHEEHWH BEpTHXANBHHX KO-~
Jebauxit apronoeszA (4) SGNMCHBAKT B BMZE:

33 =A’ cos(wWit +gDa);

3, = Az cos(wt +0,); )
Zy=Az CcOS(WT +@,);

COGCTBEHEYD YACTOTY XaJNefanRmE ONpesZessmT M8 axredpanqgec-—
KOr'0 NMOAMHOMA BMXA:

]—6,ajz+§2a)4-55a)6=0 6)

UCHOMHE BHBYSHMA YACTOY COOCTBOHEHX nOleSaHME aBTONOesja
K Tpysa W =4F £ ABAANTCA ROPHAMM noxusona (6). lpu
OnpeAclGHMM STHX RODHEH NOJHHOMA DEROMEGHAYETCA HECIIOJH30BATH
JoBl.

3.5, RauGoxee noARepXeHH ACHCTRAD BODTHHAABEHX KOAeGampmil
OCeTOHRPOBAHHNG ZANAEHOMEDHEHE TPYOH., BraronpuaATHHEe pPexHMH
TPDAHCTIOPTRPOBKA STUX TLYO  EBHIMpan® B cIepyniell nocieaora—
PONBHOCTHS

OnpeRednn? 30KE PE8B30HAHECHWX vacCTOT ROZEUBRHRK TPYOOTPEHC—
NOPTHOTO aBTONOE3Zd C I'DYysOM UM yROpOueHBHH chexTp wacToT
co0ceBesHuX wonelansd (go I2-1I5 Ta);

OnpezRAANT QORRCTX KPATHUOCKUX CKOPOCTEH ABEXEHMR aBTO~—
noesxa, IPH 8TOM BePXHAR T}f M HMZHAR Z/";‘” rpad Mk
KPHTHUOCHKMX CRODOCTSH ABMRSHMA CJOTHETUTBBHHO pamu[Z] :

By, =368y fi 13 [Hm/4];
O =36 Cy ;=3 [sm o)

YCTSHABXHBAOT I'DRHMYHHE SHAYCHHA HEPEBOLAACHHX YACTO. h
CKOpOCTEM ABMEEHHA &BTONOE3ZA.

T4



3.6. iff NPOBEREHNA NpPeABEDNTEABEHY MEXGEEDHEHX PRCYETOB
IO ONpezeleREnr HE2EeK YaCTORH COCCTREMHiX KOJKeGasmHf gZEXMRAEO -
MEPHOR PPYOH ;IR LareTa PPy0 (CEELHH) DEKOMEEZYSTCH NDEMEHNATS
MET0A HaYABHWX NRpaMerpos [ 3], [pMNep pacuera ASHAHW METOL0M
NpuBSAsH B NpEX.L.

3.7. lpr npousccTEOR NpOBSPKE RONCPPYKIHE TpycorpaHCHnOpT—-
HOI'0 aBTOROESAA HA BEPTHKAALHRE RAI'DYSEM HX MACCy Heo GXOAKMMO
BBOAA?TS ¢ XOoDGALMSBTOM ZMHSMAYHOCTR ,5(9- = 2,3.

BONEPEYHO-YIACBHE K)JIEBAHUA
TFYBTPAHCHOPTHHX ABTONOEILOB

5.8. CHeHBAIMEXPOBAHENEG SBTOTPAHCNOLTHLHS CPOACTBA AJNfA
NOPEeROAKM RAMHHOWSLHHX TPYO B CTAMUEE OT SBTOMOOMNe#® ® apro -
noeafo8 OORero HoBHAYEHAMA, BKCILIyaTHPYDT, B OCEOBHOM, IO
IPPYETOBHM ZODOIEM K MSCTBOCTE. TaK KaK Ha GBTOMOOMNE TDPY¥0O -
TPAHCHOPTROrO &BTONOERZA EET COAGNBHOIO yCTPOiCcT:EA C TDeMs
CTelleHAMN CBOOCAH, TO DT0 He NOSPOJHRET NDPMMEBHTH XAAA Pacyera
napaMeTPOB NonepeuHOK YCTONYNBOCTR TPYOGOTDABCNODTHHX JRTONOED~
AOB CyNeCTByOMMe METOZMEH II0 ONPeACNEHMD KPeHA CefenpbdHX aBr0-
NNOB3X0B.

JCTAHOBACHO, WY0 MAKCHMANBHHR YION NONEPEevHOr'd Xpeds Be-
XZOMOr0 8BeHA TpYOOYDAHCHODTHOrO apronoceaga {(npiljen—-pOCHYCE X
rpys; B I,3-1,4 pasa npemumaet Yrox NONEpeYHOro KPeHa ABFOMO-
Ounfi. B CBASK C 8THM I'DM OLGHKEe nonepeudoff ycroHuuBOCTH &8BYO~-
noesxa CAGAYET ONDGHEANTHh IpexZe BCETO YroX NONepeyHOI'e KPeHa
NpROen2-poCHYCKR.

3.9. llonepsyHo~yraoeye XxoAeOAHMF BeZOMOIr0 SBEHA ABTONO-
eaxa (pmc.2), COCTORMETO N3 NPMOENA~POCHYCKAE M NEP EBOSEMOTO
rpysa, xaparrepEsyer AR(iOepPeHUMSABHO6 YPABHEHME

O + @i =~ Cpsign& +ai (s ~4) (7)

TAC

Fy

2
2 r_ Wy Wy 2
(w L3 ), wpt-zed)

» &2
! &}3

I5



Jrn
G As As]
+3;:{H’[(005§"5m§ ,/Im,a ;{; 'f(cw; *fm; 35/2{")5;‘] ’
wE <2 8y, d; A,,-Sz/zZ;‘(Hf,f?p ;A5=5£/7§*f,@£’£?5 ’

*CISZyﬂd' =
ggH ’rAg z]{/??ﬁ As
+ = _m(smg-fmpmsg + ) - T "
inte oot B <0
x 2
¢t U3 J
75 = wge” ) oF = Oy, d.

3.I0., Yron nonepevydHOro KpeHa BeAOMOIO 3BeHa TPyOOTpaHC -
NOPTEOr0 aBTONOESAA NP 6I'0 ABKZGHMM NO AOpPOT6 ¢ CHHYCOMUAANE-
HuMi HEPOBHOCTHME {, ~ §, = ¢ cos(wW,t +¥,) paccuurHBa-
DT MO Cheayomuu GOPMYJNAM,IOJyUEHHHM IIDK pEUWEHMY ypabHu=ua(7):

C, , o 1J
o = COS5. 6 +Sinco -t t - ~11 4+
W 1-( ? 7 g Zgn)
+ as 9 fr-a) t +q208Ln G W7 ¢ ke \'J
- 49, ' — _
(8)
x
NnpA 0s z,‘-s&)n,
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I'paguMr WBMEHEHMA YTIa KDEHR BEJOMOTQ 3BeHa TPyOOTpaHCHOpT-
HOrO aBronoesxns [IBSI ¢ cekuMel =pyo L. = 24 M M ZAMaANGTPOM
1220 MM B npoLecCe 6I'0 ABHXSHMA [0 ZOPOre C NEepHOAMYGCKUMM
CHHYCOMASJNBLHHMM HEDOBHOCTHAME S, =12 M K q =(0,I5 M OpH-
BELZGH HE PHC.S.

rpad
gl

o~ T - I

Puc .3, 3aBMCHMOCTE yT'A8 NONEPEYHOI'O KPEHA BEAOMOIr0O 8BSHA
TPyOOTPABECHIOPTHOI'O aBTONoe3fa OT AXMHEH HNEDHOANYE -
CROM EEPOBHOCTH ZOPOTN Sy

3.I1. MaxCcHKairHH#d yIOoJl NONEPeYHOIO XpeHa PaMH BEejOMOIO
3BEHa &BTONOE3A3 ONpexeqddT H8 BHPAXEHKA

aj; g oS @ A L
= — J2C8 .
“mx (d"e cos a.;‘f wn""'a f g(,)n (10)

B Tex ciyvadx, KOraa NOCTOAHHAA BeNIKMYAHA, Xapakrepusye—
Xaf Cyx¥u TpeHHEeM TDYyOR NO ONOpe &BTOMOOMNA,DABHA HYAD
(GI = ), MAKCHLBJIBEHHA YTOX NONEePeyHOro XpeHa NOZpPeCCOPEHHHX
MACC NpHNena-poCHyCKa C I'PYSOM BOSpAacTaeT K paBesH

/
2 is-4
Kmax = w* (I1)
18



3.12. PeBOHAHCHYD CRODOCTH ABMXCHMS 4BTONOESAR, NPH KOTO~
poi BSNTIIMTYZAA TONEePevYHO~YIUOBHX KONGOaEME BEZOMOT0 B8BEeHa Oyaer
HMETH MSHCHMANHEOE BHAYCHMS, ONDEAElNANT N0 opMyne

8
Uipes = 55 o. (12)

3.13. ZecTROCT® DPECCOP BEAOMOT'0 3BEHA TPYSOTDARCIOPTHOIO
aBTONOE3Za CieyyeT BHOHPDATH M8 YCAORMAR, YTOCH BEIEYRHA pes0 -
HAHCHOR CHOPOCTH JABMXGHHSA 8BTONOEsxa OHIA COIBile BEIMYMEH MAK-
CMMAZNBFHOR CEODOCTH 6r'0 ABUMXEHMR C NOJHOE HAarpyskoif, %.e€.

o = C_?ag,_df(/qr ~ vamax)
g (vE A, 0657 Feg,d?)’ )

E!’TM’X n

I'X6

Ap=GyH [(msg-fm Smg) +(cas§+fmp.:.m§‘)-—— +M; g/zq)J.

KPUBOJKMHENHOE JBAXEHEE TPYBOTPAHCIIOPTHNX
ABTOTO E3JI0B

3.14. [epeB0osKa AARBHOMGDHHX CeRUNME TpYO ARHHOM 24-36 M
NPE CTPOETEARCTBE MATMCYPANBHEHX TDYOONPOBOZOR CBASAHA C ZBU—-
XCHEHEM 50 XDHBOJNBOHRHHM yvuacTKaM,

ABTONOB8A~NAETEB0Q8 OTAMYILECH 0T AHAAOTRYHHX TPAECINPT~
HHX CDECTB TeM, NP0 TAIOBOE YCKIME OFT TAraY3d K NDHIENy-poc-
NNYCKY Bepegaercs B OCHOBHOM 4YeDes NOSPEBOBHMHN I'DYySs -~ CEXIEM.
OT0 OCYCIAOBAMBRET BHAYMTOALHNEG HATPY3KH B MECTAX KOHTAKTA
TPYOR CO CTOHXaME IBBHHEB 8BTONOSBAR ND KPpMBOIMHEHHOR TpPROR-
TOPMH H AGAXKHO OHTH yYTEHO NIDH IPOCKTRDOBRENR CREUHALESNDO -~
BAHHHX QABTONOESA0EB, NPGAHABHAYERHHX AAA NEPE6POIKH AAKHEOMEp—
HHX TPyO, B YOM YKCI6 C 34AEHTHHM NOKPHTKEM.

Kax 43BecTHO (4] , reOMETDPHYSCKMM TIOKABATENEM MAHEBPEH—
HOCTH ABTONOE3ZA NPM PO KDEBORAMHEHHOM JBMXEHMM SBIRETCH Ij-

I3



35
3z, .
30 §~28|
NEEE
95 E lk ‘L <
y‘ 4
20 :75 1‘ 15 l‘
S ‘.@‘
75 LQIZ _‘ ) "m.h_

71

Unphkr s61XOIHAr0 mpae3nad {Bax), M

UInpuHa BX0NHOrQ 71208308 (56.\'),”

HA
P¥c.+. I'a0cpaTHHE paBMepH 7TO0NOCH KPABOJMHEHHOIrO ABHAEH

OABHLHX
BTONOE3ZA I'DK NpOE3xe NpAMOYr
TPYCOTPIHCOPTHOI'O & nomapgroa:

y O~HONOT'PSMMA BNMCHBAHUA
AMOYT'OJBHOI'O INIPOE3AR;
AmoReNa g%monggana B MPAMOYT'ONBHHK nNpoesx
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CapNTHAA MOIOCA ABEXEHMH, T'ISBHHE BHEMEHT KOTOopO# - OCHOBHAH
rpaerropmd (pmc.4).

OCHOBHO¥ Tpaerropmel ABUXGHMS HABHRAOTCH TPASKTODPNA CpEex-
Hell TOUKM MexXZy MOCTAMH 8871Hed Telexkxk aBTOMOOMNA. [IpozoamHaAA
0CH aPTOMOCMIA BAIDABNEHA NO KACATOIEBHOR K OCHORBHOR TpREKRTO -
PHE KPDHBOINHEESRHOrO ABMEGHHA B 9TOH TOUKe.

OCHOBHAsS TPAGKTOPMA ABRXCHKA ABTONOE3XAa COCTONMT H3 TpeX
YY3CTHOB: BXOZHOI'O, KPYI'OBOT'O M BHXOAHOIO.

[BEXKEHNE NO EXOZHO¥ TPREKTOPHM OOYCHOBIEHO U3MEHEHMEM yI-
A8 NOBOpPOTA JNpABIfiGMHX KONEC aBTOMOOMIA, pPazuyca NMOBOpPOTa aB-
TOD0E3Z8 ¥ NepcMeEeHMEeM MIHOBEHHOT'O UEeHTpa NOBOPOTA K3 OECKD ~
HEYHOCTH K NDSXENBHOMY BHAUYEHMD, liepoMensiue TAMAYR HA Kpyro-
BOM YYacTKe HBIAETCH YCTAHOBMBMMMCH ABMXKGHEHCM M NDOMCXOZKT
IPK NMOCTOAHHOM yrie MOBOPOTA yNpPaBIAEMHX KOIEeC aBTOMOGHIA.

BHXOAHOR YYSCTOK TPAEKTODHRM TArAYAa XAPAKTEPHIYETCA YMEHE:~
meHKeM yIria NOBOPOTa YNPABIACMHX KOJeC ABTOMOOHIA H Niepeueme -
HHMEM MI'HOBEHHOT'O I[eHTPA ITIOBOPOTa B OCSCKOHEUHOCTE,

3.I5, Pacuer can (puc.5), AelHCTBYOMKX HA OCH B8ZOMOIQ
3B6HU , AMA CHAyvYad ZBUERCHMA TPYOOTPAHCNOPTHOI'0 aBTONOE3ZAd IO.
KPYT'OBO¥ TPAEKTOPMM C NMOCTOAHHHM DAXKYCOM CIexyeT BHIOJHATSH,
MCXOAA M3 33 BHC MNOCTeH:

l}aSUZJ’f, 6# |
d,=~Je, ¢, bn rregs, (_" +05) FUHy(En *45)x (I4)

D"QSL J‘T T

d,=~dp, = 2,5, tﬁf;(}?ﬁ '@5)"513 _0‘5‘) (I5)

3.16. CROpoCTH pABUXEGHMA aBTOnOEe3a (puC.6) ANA AAHHOIO
pPacyeTHOr0 CAYYaAH M3MEHSETCH [0 ClejyoOEeMy SaKOHY:

saMeAIeHEOEe ABAKCHHE:

vy =K, cth(a K, ¢ +Azcz‘/z 4 (I6)
JCKODEHEOE ABUXEHHE:
Vg =Hytg(ayhy I}mm)! (17)

21



rane X . ond '
; -yt [ TPy
K ¢éZcosy, 7 sttt
5.17., YocxopeHMe ILeHTPA MACC BeAOMOTO 3BEHA 4BTONOERZA

CKIAAHBAETCH M8 JCKOPEHHMA TOUKK ONOpPH Tarava ( m48 ), a
TAKE € OTHOCHTEJIBHOT'O YCKOPECHHA I'pysa K NpUllena-pocnycka, Be-
JIMYUHY BTOTO YCHODEHHH B NPOGKUMAX HA OCH X N Y OnpeenmT M8

CHeAYDEMX YPSBHGHMHE:

Puc.5., CxeMa cul, NDPUIOKXEHHHX K BeJOMOMY 3BeHY TDPyOOTpaHC-
NOLTHOI'O &BTONOEsja NPM XBAXEHMHE ero Ha NOROpOTe

22



saMeIieHHOE JBMKSHME 8BTONOEe3xa!

8*sin’y
’ 2 7 '
ch ="l}aC’05J" -l}g g; ’
: (18 )
Y Sg sin 2,
yCROPeHHOe ZBUXeHHEe ABTONOE3XRA.
- 8%sin®
2
Wey = Vg cos §, = U — 7 I ;
‘ (19)

. 67 s SURLY,
Wey = Vg “gz's'mﬁ*”‘” 20,

Puc.6. SABUCHMOCTE CHOPOCTM ABUXEHHUSN ABTON0e371a 0T AJIUHH
NOBOPOTA

B3AUKOLZHCTBAE 3BFHLER TPYBOTPAHCNOPTHHX
ABTOTIOK340B B NPOLOJNBHOM HAIIPARIEH MR

3.18. B npouecce zBUXEHHA aBTONOE34a NPOMCXOZAUT HeNpepPHB-
HOE CHIOBOC B3AaMMOZCHCTBME MeXZy €I'0 3BEHBAMM, OCYCIAOBJISHHOE

23
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TOPMOXECHMM
WX HA BBOHERA ABTONOE3ZA NPK TOPM

Cui, AeACTBYD

Pac.?7. Cxeua




HECOBIAACHNEM YCHODEHMR LEeETPOB MACC ABTOMOOWIA ¥ NpHlena-poc-
NMyCcKa C I'Py30M. HauGombmme NPOACABHHE CKIN BO3HMKANT NPH TOp-
KOECKMHM aBTONOE6348 (DHC.7).

3.19. XapaxrepHHe TODMOSHHE AMArDAMMH ABTONOE3AA, yCTa ~
HABIMBADHME BABHCHUMOCTH HAPACTEAHMA TODMOBHHX CUA HA OCHAX aB~
TOMOOKIA M NPHOEeNa-pocnycxa, NpuBeRSHH HA puc .8,

)
g Pr=Ps
/ Pr= Py "'Pz
/
/
/
/
fa ol tC' . t
j 6) ‘— | dman | ﬁ)ma_
Pi E,,iPE_ g _____E."_:._ff.’_._.___
/
/ PT:R&"P,; / PT = F)j + PZ.
f/ |
£/
/
/
/
/
t

Lo Zo Ze Lt:ﬂ G r

Puc.8. XapaKTc{HHe TOPMO3HHE NMArDAMMH 3BTONOE3AO0B:

a-"CUHXPOHHAAM aMarpaMMa TODMOXEHUA BBEHLEB aBTONOesga.
O B B — "lUprselenHne" AMGLDALYN TUpNULEAMA 3B0HBEB 4BTVIOGSAY
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Hcxoad 8 BTHX zuArpamu, auddepemnuanpHHe ypaBHEHEHR NpPO—
AOEBHHX OCGBHX IlepeMasecBNA I'DyS& N0 ONOpe TAraYa MMenT BNA:
UPH NOAOXMTEXBHOR ACNHXDOHHOC TR

- 7 az‘f'/ B f ] e {

S-”_;;}[pr—pn(af"' /(/(4)]“%((I—FQ)+—”_;§K
7 7 7

X(7+ ﬁi(,,)[m g /zjr -j;)—Q(H a,'z + -/—’-‘-:-;)]/.

(20)

NPH OTPHIATOABHOR ACHHXPDOHREOCTN

7 x¥+ry Gfx 7 o3
S¥y mrg[p -A, (&, + ;&)_ K(E-l)—- (7+
7 d
+m)/m”g Ef—fﬁiﬂ?f[casamm(-&% +7)+ (21)
t 5]

3.20., JouaMA B CTONODHOM N PHI'OBOM KAHATAX ABTOIOE3XA B
Npoecce ero TOPMOXEHNA NPONOPXNOERALHEH OTHOCHTGNBLHOMY Nepe -
MemeHMD rpysa (npma.2) ¥ COOTBOTCTBEHHO DABHH :

Q-UH8 X 9’“0;5*1-

IPNYGM X6CTKOCTH XAHATOR OHDEXCAADY N0 QOPMYZAM:

7
C’;= _EHTFh'r ] (23)
42

3.21. llepeMomedse r'pysa HA NepBOM sY¥ane TOPMOXEGHMH, KOI-
K4 TOPMOSHHE YCHMINA HAPACTANT BA OCHX ABTOMOOKMIA H NpEIena -
pocnycka (CM.puc.B8,a), MOXeI OMTH noayyeso npM J<f =7

no gopuyxe
26



Cr 8

= 2 COSW, b, - 35’2 Wrt, + (Bt Hor );
A r
, o (24)
*
I-—C:,";z C’DSGJTt w;.J SHZG.)fo‘I‘f T?(B t +cr))

a NepeMeNcHRe I'Dy3a HA PTODOM pranme ropMoxenMs 0< f,< Ip
NPX MOCTOAHHHX TOPMOSEHX CHNAX Ha OCHX &BTONO6348 ONPEAEARETOCH
32 BHC HMOCT B0

4 SinWris 4
i — -—_—?:1 e T = __ZI ’
51 =(S g W Jeosirt, oy TR
(25)
c?f # 5’7
’ 4
J‘ (5'- —-——-;)(:0.5 t;({,zsma?,z}ﬁ H¥E

. = h(]-— )+ (]'f' /ﬁ{q)m”?(hqr —‘f”
L= %G‘ )" (” )/” f(h‘{‘,‘fﬁ );

ff'/’uf . X ff'/&a.r .
dg = ——————; Re=———,
€y * nJmo~ly.rf; 7 ﬂfm,a" qrf;
*
f;':fﬁ _fm,ar’ J =fﬂ'}fMpf by, =tr * 51,
* A - 7 d;_)‘f‘}
5'77"5'7 N7y 5=,”_;,401m “ﬂn(“z KK U/
7 ax+l ] . A,
L",}}:‘p[f!m"ﬂn(a:'* KKy )]}ﬂm='{";
Fr
J”nr'};f K=my:m. Ky=0,:8

2t



3.22, UBMeHEHKE YCHANM 3 NefehHEM CTOMNODHOM H TAT'OBOM
KaHaTax aBTONOS3ZA NPK SI'0 TOPMOXEeEKM HOCMT KOoJIeO8TENBHHR xa--

paxrep ¢ yacToToii:
IPH MNOJNOXUTEALHOA ACMEXDPOHHO2TH

—_— /.__\
G g I ) ] ;f?)
T mra‘ ( /ﬂflj (az -}"I{-T / (26)
IDd OTPHIUATERLHOU ACHHXPOHHOCTH
. Oy Az ;1 7 by (27)
w'r -~ — "'(: F — ) C’USGH,,?(/qF—; + — )
ﬂ?rtf‘ H/{4 dz /Iq?—

4. LOPOXHHE YCIOBUA

4.1. HauGonee 4acTo BCTpPEYyanHKecHd ANMHH FOPOXBHX HEpOB-—
HOCTell peROMERZYeTCs NPHHMMATL EA OCHOBE 00ClefOBaHMA ZODOT
AJiM 10 De3VbTarTak JCPOXHHX HCINTAHKA 'TpyCOTPAHCIOPTHHX MA-
HMAH o

LAA NpeABaDATEAREHX pacyefToR CIeAyeT NO0JAR30BATECH Cle—
AYCIMMK SHaveHMAMH ZJIAE HeDOBHOcTe £, :

IAA popor ¢ ac$anprOCeTOHHHM HOKpHTMeM — fy = I1,5-1,9 u;

RAA ZOPOT C OYNHEHHM NOKPHTHaM ~ £y = I,4-1.6 M;

A PPyHTOBHX gopor - fy = I,3-I.5 um.

... 'PYHTOBHE AODOT'M IO BHCOTE HEPOBHOCTESl pasAeAfidICH
Ha TpM knaccal 5 ) :

NEePBHA KIACC -~ AOPOTM C M3JIHMH HEPOBHOCTAMM, ¥ KOTODHX
CPexHAA KBaJpaTHYyHSH BHCOTA HepomHocTH Sy, < I0 cum;

BTOPOK KIACC ~ AOPOTI'd CO CpepHed KBajpATAYHOY BHCOTOM
HepoBHocTs S, = [0-20 cu;

TPeTi KJIacC - AOPOr'M CO CpeAHed UBAAPATHYHOM RECOTOHK
HepoBHOCTK B, > 20 cM.
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4,5, OCEOBHHMM BEDOSSITHOCTHHMHN NOKABATONAME, XapaKTepH3yD-
HMMM MHKPONDOQMXE ZODOT'H, SABIADTCH CHACAYOEME BEIMUMHH: MaTe -
MATHYSCKOE OXMAAHME, ANCINOPCHA H KOPpPeAANROHHAA (QYHKIHA,

HopumpOBaHHEHE EOpPPeNfAMOHHHE (YHKI[MM IDOAOINBHOrO NPOPKAR
TPYHTOBHX AOpPOI', ONpEAGIAADERE NPOTAXS6HHOCTE: BEPOATHOCTHOM
BBANMOCBASN BHCOT HEPOBHOCTEHR 1O ZAKHEe ZOPOXHOI'0 yd4acTKa, KOC-
TATOYHO YZOBIASTEBOPKTEABHO MOXHO AINNPOKCHMMPOBATH BHDAXEGHHAMH :

~ Xy, Uglat]

R =€ 'GGS(/@,A'I}'H-Af) (28)

KK Az 4 VaMﬂ "dsdb"gldﬂ 29)

(
R=ge t5,€ C05(f,, 2 4t).

KospgsuuesTs S;, ® B,, B NPEBEAEHHHX BHPaxeHMAX
(28) 1 (29) xapaxTepHSyNT BEINYKHY NEPHOZUYECKMX COCTABIAD -
OEX MEKPONPOQHIA AOPOTE M ANA IPYHTOBHX AOPOr' PABHK

JIMHY NepHOZMYSCHO# HEePOBHOCTK ONpexeNfnT M3 clegypiell
SABUCHMOCTH:

2F
€H=éﬂ'dt=. — ) (30)
By
4.4. HopuMpoBanHHEe KOpPPeASIMOBHHE JYHKI[MM NOMNEpPeYyHOI'o
npofuns TPYHTOEMX ZOPOr Afl = f,.8 — A4, Al PO RC MMk~

pyoTCH BHDAXKGHHEM

f. =8, e-quA E’alﬂt!’_ 8, e-dsA 7}”'&?1606(/334-%'4#). (31)

Koeppuumenr O3,  ANA NONEPEVHOr'0 MEEPONDOJMNA BTHX
10pOT COCTARIAET Bsyg =0,2 -0,5%,

Tanmuike HOPDMHMPDOBAHHHE KODpelAlMOEHHE (QYHKLEM NpOPHXA
I'PYHTOBOR ZROpPOrR NDEBEefEeHH B NpHi.3.
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lipunoxsuue I

NPUMEP PACSETA METOZOM HAYAJNBHHX IIAPAMETPOB
CORCTEEHHHX KOXEBAHME TPYBOTPARCIOPTHOIO

ABTONOESAA M CEKIMM (pac.9)

Puc .9, Pacyerran cxelMa COCCTBEHHHEX BSPTHKA&IBHHX KOAcGaHER
TPy GOTPIECNTOPTHOT'O aBTONOESAA C I'PYBOM

UCXOZHHE A3HHHE:

Mexonoproe paccrossxe - £, = 18 u;
aum CBEC = 53 = 6 T

MOMEHT HHEDIMM CEYEeHMR TP ANaMEeTPON I
| mnnoﬁpc:enn I2 mM -mJ = 83?%2-10

Macca TPyoH - M = 330 Kr/M;

NPEBEACHHEA A XOCTHOCTH IOABECKH 6
H EMH 33pHero MoCTa aBTOMOCGMERE Cp, = 1,710 H/M;

NPHBEAEHHAA XECTKOCTH INOXBECKN 6
H NKE NIpWlena pocnycka  (pg = 2°:10% H/M;

MOZYED yNPyTOCTH CTEIM E = 2,1-10II H/u.

i3 ypaBHeHxl MSIHGaONEIr0 MOMEHETA ¥ Nepepesupapgell CuiH

ANA rpysa HAX DpapoR onopoit [ 3 ] momyuus Bupaxenun, sasecAmMe
0T BeIMUMHH BAUAIBHOTO NpOTHOE  f, M yraa nosopora f,
ero XeBOro KOHGA

anfa + pg f'; =J, (32)

« I
Iy fo 1 Uy fo =0,
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b
TA® a, = _a_;'_t_f.‘? [5 (a m) -ny (O(w)] [” 2 T((Xza) "U(aé’ﬂ)] )

dg-fﬂ diasfg _
-~y [U(a,) = T(00) | o)) = o [T (o)
XK,p- Aop £
-1,8(0,))] T()] — ’;22 [V(%)“”;U(%)JV(%)],
Kzp-L, FT Kpg ET
;0= -?G =5 [HZ T(®yp)- W“za_]r(qm) _'f'__x
0 03 2
&f C3-EJ A0 ET |
X v(“;a) S(Gzo) ﬁ Z/-(ara) T(aza)" £ S(am) V(am}:

Koy ET G,‘,EJ

Toy = '_'é_;"'—“"" [_5 (“ra) /Ty V(am)][”.? 5(“30) T(aza):,

3

f‘r(am)-n,s (ch)JS(O(w) ) d!;:;i,fg [V( 1o ) = MU (g )J Uld g0l

Ko Kap '
—mggz-g,;—[v(am - r(am)]v(«m

XN € E.?
T
3553
3
Co. €3 Cos €3
xv(azﬂ); n]':: E..; E; = : ‘

f/ m- 4wt o
o, = 2_—5 . (1'20-'—--2; £z ,

S(a;,)=gs5(Cha;, +casay); T(a;)=05(Shay +sind,);

Aygp ' Xpg - £ET

X
£y 85 V(Xyp)

X S(Xgp) — S (am) U(aza)"'

Uia i) =G5 (Chayy ~cosa,, ); Via,, ) =05 (8ho;,-sinay,).
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CacTeMa OXZBODPOZEHX ypaBHeHMR (32) uMeeT pemeEMA OTAMYHHE
OT HyAd B TOM CIy4yae, €CIM AST6DMMHAHT, COCTaBIGHHHHA Ks ROBd-
$UOHERTOB NpW HEMEBECTHMX f, ¥ f, , paBeH Hyan, #s sTo-
I'0 YCHOBHA MOAYUKM
ﬂ=g” 022 "‘0,202, =0. (33)

AOpHK BSTOr0 ypaBHEHMA YACTOT ONDEZENANT METOAOM Ipod.
COrZacHO 3TOMY METOZY SAA&ZMMCHE BHAYGHHEM d,, [6] s AN KO-
TOpOro onpegerdms ko3PUIMEHTH U, o Uiz , doy 8 U3y
lloacraBnas sHAYSHMA STHX KOOPUNMEHTOR B yparHeHue (33), mo -
ZYQdM B NpaBO# JacTK BMECTO HYAS HOKOTOPYD BEAMYMHY A . B
TOM CRyyae, e©CAK BHOPDAHHOC HAMM BHAYEHHE (,, COOFYBETCTRYST
KODEO ypaBHeHKs (33), BenwumBEA A  (OyzeT papsa Hyap, JIos7o-
My,3a82aBafACh PAAOM SHAUYEHME (,, M HMeA KaxzuB Das no ypas—
HeHmD (33),cO0TBETCYBYDEHee 3HAYeHEEe A , |, NOAYYHM BOBMOX -
HOCTH NOCTPONTH rpafux sasEcumocts A or (O, , 48 KOTO-
poro onpexexsM aHayeEue (,, , coorBexrcTEyOmee 4 = 0, org
SHAYEHNE o,, R OyAer xopHeM ypamBHeAEA (33). Coraacxo [6]
DPREEMAaeM O, = 2,94, [lakee onpeRel BeIMUHHY «(,, N0

§o puyxne Ly o P
dzﬂ r—— o S - 0'98-
Co

loacra BIAA YRCIEGHHHE BHAYGHMH, OnpezaneM xosdfuuMenTH
My Mg, Oy 5 @2, 37,822

no~5866; n,=0247; a,=2389-10%

@,y = ~3076+10% @,,=3926-10°% a,,=54%6%10°,
B 2TOM Cayyae YMCIGHHHO BEAUGHHA BOANUMHH ZETEDMMEAHTA
A = -9,779-1016

llogropsAn pacyer AAA Xp=1,57u d, =1,9, HaxoquM
COOTBeTCTByDNME 8HaueEMas 4 , 0 ncayueHEHM TpeMm sHaueHMAM
BTOr'0 NapaMerpa CTPOMM IpPadMK, IO KOTOPOMY OnpepenAeM BelMIU—
BY ®,p=I1,9mpx 4 =0. Jro snavesme d,, u Oyaer
ROpHEM YpaBHeHNMA (33).

Yacrory coGCTBEHENX HSI'HOHNX ROJNeOaHMR aBTONOesZa H Cex
Ii¥ TPYO onpepexsieM 1o Hopuyans

2
S R ER Y )

L 2y e
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IpmaoxeExke 2

NPUMEP MSMBHEHMA YCHAMA BATHAXEHHKA
B KAHATAX JIIETEBOSA IIPH EIV
SKCTPEHHOM TOPMOAEHMH (pmc.IO)

Q x

300

I WS M M et

Puc . IO, SaBmCuMMOCT: YCHANA HBATHEGHMA CTONODHOTO KAHATA OF
BpeMeHM Topwmoxenmn naerenosa [IBYI ( 77 = 2,1 u/c; rpys -
CexuMs AZMHOM L = 24 M M ANAMGYDOM 1220 uM):

I-Te0peTNqeCcKad KDHBAH: Z2-DKCI6PMMBHTAXRHAN




A

[Ipunoxexnus 3

[IPUMEP HOPMWPOBAHHNX KOPPEIALMOHHHX OYHKIMA NPO®MAA T'PYHTOBOH ZOPOTM (pmc.II u I2)

10 - R

|

10

Son

il

Puc.Il. HopMMpOBAHHNE KODDENALMOHHEE (YHKUMM NPOZONBHOTO NpPOfHAA rpyHTOBO
AOPOTH:

I-a1eBaA KOnef;

-[paBad KOJEH
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