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IJIABA 1. TATOBBI PACUET

TsaroBblii pacyeTr YCTAaHAaBIMBAECT CBS3b OCHOBHBIX KOHCTPYKTUBHBIX
rmapamMeTpoB aBTOMOOWJIS, €r0 arperaroB M MEXaHU3MOB C TITOBO-CKOPOCTHBIMHU
CBOMCTBAMU aBTOMOOMIIA.

3amaueli  MPOEKTUPOBOYHOTO  pacdera TATOBOIO  pacyeTa  SBIACTCS
oTpe/ieliCHNEe OCHOBHBIX IMapaMeTpOB JBUTATENs (MaKCUMajbHAas MOIIHOCTH N, ,

YTJI0Basi CKOPOCTh BPAIICHUS KOJICHYATOTO Bajia MPU MAaKCUMAIILHOW MOIITHOCTH ®N )
U TpaHCMHUCCUU (TepeJaTOYHbIE YuCia TJIaBHOW mepenayu U, , KOpoOKH Tepenad

U x ), KOTOpbIE 00ECEYMBAIOT MAaKCUMAIIbHYIO CKOPOCTh JABUKEHUS aBTOMOOWIIS 1O
OOBIYHBIM JOPOTaM M BO3MOKHOCTH ABM)KCHUS TPH MOBBIIMIEHHOM COMPOTHBICHUU
JOPOTH.

1.1 IMOCTPOEHUE BHEIIIHEN CKOPOCTHOM
XAPAKTEPUCTHUKHU JIBUTATEJIS

1. O01ue cBeaeHus

OCHOBOM AJ1 TSATOBOTO pacueTa aBTOMOOWIIS SIBJIIETCS BHEIIHSSI CKOPOCTHAs
XapakTepuctuka gBuratenas (puc. 1.1), KOTOpble TMOKa3bIBAIOT H3MEHCHUS
3¢ (PEeKTUBHON MOIIHOCTU JBUTATENst N, KPYTSIIIEr0 MOMEHTa M. M YJEIbHOIO

pacxojia TOIJIMBA (. OT YIJIOBOW CKOPOCTH BpAIICHUS KOJIEHYATOrO Bajla Of .
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Pucynok 1.1 — BHeliHue CKOPOCTHBIE XapaKTEPUCTUKH JBUTATEIICH:
@) TU3eNIbHBINA JBUTATENh; 6) OCH3UHOBBIN IBUTATEIh

[To ocu abcumcc OTKIAABIBAIOT B MacTabe COOTBETCTBYIONIUE 3HAYCHMUS
YTJI0OBOM CKOPOCTH BpPAILIEHUS KOJIEHYATOTO Bajia IBUTaTEs:
- ®y,y - MUHUMAaJIbHO yCTOWYMBAs pabOTa JBUTATENS

- 11 OCH3WHOBBIX JIBUTATENIEH omin =65—-75 ¢
1




o -1
- JUISI JU3CJIbHBIX ABUTaTEIen omin = /5-85 € -
- oy - IPA MAaKCUMAJIbHOM KpyTsiieM MoMeHTe (wy =(0,6—0,8)-on );
- on - TP MaKCUMalbHOM MOIIHOCTA (HOMMHAJIbHAs YIJIOBas CKOPOCTh)

OIIPCACIIACTCA 110 IIPOTOTHUITY WJIW AACTCA B 3aIlaHNUH,



- ® - MAKCUMAaJIbHOM ITPH MTOJTHOM NOAAY€e TOILINBA
MAX

- ISl IBUTATENCH 0€3 OrpaHUYUTENCH YTIIOBOM CKOPOCTH — OCH3MHOBBIC
®,,r =(1,05-1,1)-0n, IU3EIBHBIX Opax = (1,1-1,15)-0n

- JUIsSL IBUTATENEH ¢ OTPAaHUYMUTENIEM YIJIOBOM CKOPOCTU ®,,; =N -

2 Omnpenesnenue 3Ha4YeHUH 3(PPeKTUBHOI MOUIHOCTH VI XapaKTePHbIX
TOYEK

TOYKA A

HOTpe6Ha}I MOIIIHOCTh  ABUrareiass N 810) 51 MaKCHUMaJbHOU CKOpPOCTH

L

aBTOMOOMJIS C pa3peIIeHHON (Hl(:)HH()3fI) Mag:coﬁ (TOouka Al) ONpENEISIETCS:
K - B} . R))

N =(—8 A w4 A o MAX)__,KBm,

1000 1000 N
rae H-c?

K, - kK03puUIHuEHT 00TEKAaeEMOCTH aBTOMOOMIA, , ; Fu - IUIOIIAAbL JIOOOBOH
M

IIOBCPXHOCTH, M ; LmMAXx - MaKCHUMaJlbHas1 CKOpPOCTbh aBTOMO6HHH,

M
i
Wy - KOOGGUIUEHT COTPOTUBIIEHUS JTOPOTH MPU MAKCUMAJIBHOW CKOPOCTH; G, - BEC

aBTOMOOWJISA, H ; ne - KOO(PPUIMEHT MOJE3HOTO IEUCTBUS TPAHCMUCCHUHU.

[Tpubnmxennple 3HayeHUs Kod(dduiMeHnTa OO0TEeKaeMOCTH  aBTOMOOWIIS
BBIOMPAIOTCS TIO CACAYIOIIUM KPUTECPHUSIM:

- TOHOYHBIA aBTOMOOMIH K, =0,15-0,2;

- IETKOBOI aBTOMOOMJIL ¢ 00Tekaemon popmoii ky3oBa K, =0,2-0,32;

- IETKOBOI aBTOMOOMJIL C HeoOTekaemoi (popmoii ky3oBa K, =0,35-0,6;

- Tpy30BOii 00pTOBOIT aBTOMOOUIL K, =0,5-0,7;

- ¢ Ky30BOM (yprou K, =0,5-0,6;

- aBTOOYC KarloOTHON KOMIIOHOBKH K, =0,45-0,55;

- aBTOOYC BaroHHON KOMIOHOBKU Kj; =0,35-0,45;

- K, yBeIn4MBaeTcs Ha 15—25% Ha Ka)XJIbli IPULIET aBTOMOE3/1A.

[Tnomans 1060BOM MOBEPXHOCTHU ONPEAENSIETCS MPUOIMKEHHO Mo (hopMyiam
- JUIS TPY30BBIX aBTOMOOMIIEH 1 aBTOOYCOB:
I:A =B-H A4
- JUIsl JIETKOBBIX aBTOMOOMJIEH:
F,=078-B,-H,,
rie B - Kojes KojieC aBTOMOOWNIsA, m ; B, - rabapuTHas LIMPUHA ABTOMOOWJIS
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(mamOoubias), »; H, - rabapuTHas BbICOTa aBTOMOOWJIS (HauOobIIas), m.
Bec aBTomMo0OmIIs onpeaensercs no popmyIe:

GA:mA'g:[mo+(70+m5)'nnACC+mrP]'g )
IIE Mo - Macca CHAPSKEHHOTO aBTOMOOMIS, k2 N, - YHCIO IMACCAXKHUPOB, €l. |

m,» - Macca rpy3a (111 Tpy30BOT0 aBTOMOOHIIS - TPY30I0IbEMHOCTb, JIJIS JICTKOBOTO
aBTOMOOWJIA - 25—-50 x2); m,; - Macca Oaraxka OJHOTO IMaccaxkupa (JJIs JETKOBOTO



aBTOMOOMIIA - 10 2, JUIA MEXKAYHAapOJHOTO aBToOyca - 21 xz, aBTOOYCOB MECTHOTO
cooOmmeHus - 11 xe ).

Koadduiuent compoTuBieHuss TOPOTU TMPU MAKCHUMAIbHOM CKOPOCTH W,

BXOJHUT B HMCXOJHBIC JAHHBIC W 3aJal0T PaBHBIM KOI(DPHUIMEHTY COMPOTHUBICHHUS
KaueHuIo f, Mpu MaKCMMalbHOM CKOPOCTH aBTOMOOWJISI, pa3BUBAeMOM Ha paBHOMU

TOPU30HTAIILHOM Jopore (Jiis achasbToOETOHHOM - y, =0,007-0,02).
Jnst  rpy3oBBIX aBTOMOOWJIEH ., 3aJal0T B JMana3oHE 3HAYCHUU
W =0,025-0,035.

KII[ tpancmuccuu nre - MeXaHUYECKUl KOA(DPUIMEHT MOTeph HA TPEHUE C

y4eTOM 4YHucja Mmap 3yOuarbiX Iepefaady B KUHEMATHYECKOM CXeMe TPAaHCMHUCCHUU
IMPOTOTHIIA aBTOM06I/IJI}II
n_=n__n"n",

P XX, I K

raen, , - KI1/1, xapaktepu3yromuii moTepu Xoa0cToro xoaa (nx.x. =0,96 )y - KITJ]
HUIMHApHYecKoi mepemaun ( my =0,985 ); nx - KIIJI koHuueckoi mepemayu
(ﬂK = 0,975); ny; W ng - 9YACJO Iap, COOTBETCTBCHHO, HTMIIMHAPUYCCKHUX U KOHUYECKHX

nepenay, OMPEISTIEeMbIX MO KMHEMATHYECKOM CXeMe TPaHCMHCCHH TPOTOTHIA
aBTOMOOMIA.
Jlnst aBTOMOOMIIEH, MMEIOMNUX B TPAHCMUCCHUU THAPABIMYECKHE TEpenadn

(runpotpanchopmatopsl, ruapomypter), KIIJ[ TpancMuccun paBeH NpoOM3BEIECHUIO
MEXaHUYECKOTO My M rujipaBiandeckoro nmyy KILJL:

Nre =Ny Nirwy -
HaubGonbmmme  3umauenusst KIIJ[  rumporpancdopmartopa 1, =0,85-0,92
JTOCTIKUMBI TOJBKO TPU ONTUMAIHHOM TMEPEIaTOYHOM OTHOIICHWHM B TIpeaeax

0,7-0,8. KII rumpomydThl /v paBeH MEpEeIaTOYHOMY OTHOIIECHUIO @r YIJIOBBIX
®

CKOpOCTEH TypOUHBI @7 U THAPOHACOCA ®x TUAPOMYQTHI.
TOYKA B

HomuHanbHass MoIIHOCTH (B Touke B) onpeaensercs 10 GopMmylie
Jlelinepmana:

= v
Nyax ol 0 > W 31 KBm,

a( MAX )+b( MAX) _C(M)
ON N ON
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rne @P.C - aMmupudeckue K03pOUIHEHTHI, XapaKTepPH3YIONIIE THIT IBUTaTes

- U11 OEH3UHOBBIX ABUTATENER a,b,c=1,0;
- g nu3ener a=0,53, b=1,56, ¢=1,09.

TOYKA C
i

N =N - a("")+b®My2 —¢(Pv )31, KBm.
M MAX

(DN CON Oy



TOYKA 11

MouHOCTh pY MMHHUMAJIBHO YCTOMYMBOM YIJIOBOM CKOPOCTH KOJIEHYATOr'O
Baja aBurarens N,,, ompezaensercs no gopmyine st Touku C, TOIBKO BMECTO ®wm

HOACTABIACTCA 3HAUYCHUE MIN -
Q)
N =N - a("™)+h(

MIN MAX L
Oy Oy Oy

3. OHpeIleJIeHI/Ie KPYTAIIECro MOMEHTA IJISI XaPaKTECPHLIX TOYECK

Opmiy )2 _C((’OMIN )3—| , KBm.

KPYTHIHI/Iﬁ MOMECHT ABUraTeass M, sl XapaKTCPHBIX TOUYCK OIPCACIIAIOT IO

COOTBCTCTBYIOIIMM 3THM TOYKAM 3HAYCHUAM Wex U NEX .
N
=1000- _**
MEX o ! H-m.

EX

4. Onpenesenne yaeJbHOI0 pacxoaa TOIIUBA

VYneneHBId  pacxon — TOIUIMBA  Q,, Ha PEXUMAX, COOTBETCTBYIOLIUX

XapaKTEPHBIM TOUKaM OLPEACIAOT 110 YOpMyJIe: 7
’ ’ EX ' (’OEX 2 e
g =g -a-b.(7)+c'(C) , :
EX Emin
(DN O)N KBm Yy
rac a',b',C, - BMHI/IpI/I‘leCKI/Ie KO3(1)(1)I/H_H/I€HTBI, XapaKTepI/ISy}OHII/Ie TUIT ABUTATCIIA

- I OEH3WHOBEIX ABUTaTENer o' =1,2;b'=1,0;¢c'=0,8;
- g nu3erier a’'=b'=1,55;¢'=1,0,
Je,, - MUHUMAJIbHBIA YICIBHBIA PAacXoJ TOIUIMBA (IIPUHUMAETCS MO TPOTOTHILY),

5

kBm-y
Jnst  OGojiee  TOYHOTO BBIMOJTHEHUS KPUBBIX 3aBUCUMOCTeH Ng = f(we)

Mg = f(we) U g = f(we) HEOOXOAMMO OMpeACICHUE TEKYIIMX MPOMEXKYTOUHBIX

3HaueHuil o ¢opmynam (1.6-1.8), KoTOpble COCAMHSIOT MJIABHBIMUA OTHOAIOIINMU
JUHUSMH.

5. PesyabraTrhl  pacyera  mapaMeTpoB  BHEIIHeH  CKOPOCTHOM
XapaKTEePUCTUKHU ABUIaTe s



PacuerHble 3HaYeHMsI NapaMETPOB BHEIIHEH CKOPOCTHOM XapaKTEPUCTUKHU
JIBUTATEJISI PUBENIEHBI B Tabmuue 1.

Ta6muma 1 — Pe3ynbrathl pacuera

-1
No 3Ha4eHMs apaMeTpPOB IIPH O, C
/I Hapaverpei ® a a o
MIN X, OM X, ON X, Opyax
1 Ny, kBm
2 Mg, H-m
g 2
3 o
EX xBm -y
-1
No 3HaueHus napaMeTpoB IpU O, ¢
y [TapameTpsrl
wn Opin x, WM x, ON x, Wyax
Ke
4 GTX y T

1.2. PACYET HEPEJATOYHbBIX YUCEJ AT'PEI'ATOB
TPAHCMUCCHUHU

1. Pacyer mepeaTo4HOro 4Mc/ia rjiaBHOM nepeaavyu

[lepenaToyHoe YMCIIO OMPENETSAIOT U3 YCIOBUM 0OECrieYeHUsT MaKCUMalIbHOM
CKOPOCTH JIBUKECHUS Ha BBICILIEW pACUETHOM Iepenaye:

U =36- Ouax Tk | (21)
r
Viax “Us 'Ua
rme U, - TepemaToyHoe 4YHCIO KOpoOKHM TIiepedaad Ha BBICIICH Iepeaade;

U, - IepenaToYHOe YHCIIO JOMOJIHUTEIBHON (pa3gaTodyHoi) KOpPOOKH Iepenad Ha

. _ KM
BoiciIed mepenade (U, =1,0); Vg - MaKCHMallbHas CKOPOCTb aBTOMOOWIS, — ;
y

®mAXx - MAKCHUMaJIbHAs YIJIOBasi CKOPOCTh KOJIEHYATOI 0 Bala, c'; r, - paanyc Kojieca
(momyckaeTcs paBHbIM IUHAMUYECKOMY), M .

[lepenaTouHoe ynca0 KOPOOKH Mepeiad Ha BhICIIEH Tiepeaaye:

- IS IPSIMOM TIepeIaun JITKOBBIX aBTOMOOUJICH KIIaCCUYECKOM KOMITIOHOBKH U
IPY30BbIX aBTOMOOMJIEH ¢ yuciaoM nepeaad He 6osee 6 - Uy =1,0;

- I JICTKOBBIX  aBTOMOOWJIEH C  TIOBBIMIAIOIIMMHU  IIepeIadyaMu
(mepeHenpUBOAHBIX) M  MHOTOCTYNEHYAThIX KOpPOOOK mepenad  TIpy30BBIX
aBTOMOOMIIEH ¢ nenurelieM - U, =0,7-0,8;

Paaunyc xomneca onpenensieTcs no BbIpaKeHUIO:

re =(0,5-d +Aus -by,)-1073, (2.2)

rae Ay - kKoadduiment nedopManuy MUHBI O Harpy3Koi; b, - mupuHa npodus
6




IIUHBL, v; d - BHYTPEHHUH (TIOCAIOYHBIN) TUAMETP LIUHBI, .

3nauenue ko3pduirenta nedhopmManuy MUHBI MO HArpy3KOil BHIOUPAIOT IO
CJIEYIOIIHUM TTapaMeTpam:

- s TIMH TPY30BBIX AaBTOMOOWJIEH M aBTOOYCOB, IUArOHAJbHBIX IIUH
JIETKOBBIX aBTOMOOWIEH - Ay =0,85-0,9;

- I paAuaibHbIX IIWH JETKOBBIX aBTOMOOMIEH - Az =0,8-0,85.

BeptukanbHyio Harpy3Ky Ha OJHO BeAyllee Kojeco Gy TOJHOCTBHIO
IPYKEHHOTO aBTOMOOWIIS OMIPENIEIISIOT 110 BHIPAKCHUIO:

GK _ 9,8'(7’]’10 + ml—v) * 7\4]{ ’ (2.3)
n
m
TJIe n, - YMCJIO IIUH HA BEAYIIEH OCH, ed.; Ax - KO3(DPHUIMEHT HArPy3KH Ha BEAYIIHE

KoJeca.
Koadduurent Harpy3ku Ha BeAyIIHE KOJE€ca BBIOUPAIOT MO CIEAYIOIIUM
napameTpam:



- J7151 IETKOBBIX AaBTOMOOHIIEH ¢ KOJIecHoi (opmymoit 4% 2 - Ak =0,5-0,6;
- JUIS TPY30BBIX aBTOMOOHIIEH ¢ KoNecHO# (hopmymoit 4% 2 - Ak =0,65-0,75;

- JIJIS1 TIOJTHOTIPUBOTHBIX aBTOMOOMIIEH - Ax =1,0.

HaiinenHoe pacdeTHBIM IIyTE€M TMEPEAaTOYHOW YHCIO TJaBHOW Tepenadyu
JOJDKHO OBITH HE Oouiee:

- y JIETKOBBIX aBTOMOOMIeH — 5,0;

- Y TPY30BBIX aBTOMOOUJIEH TPy30M0bEMHOCTHIO 710 8 ToHH — 7,0;

- Y TPY30BbIX aBTOMOOMIIEH TPY30MOABEMHOCTHIO CBBIIIE 8 TOHH — 8,0.

Ecnu 3HadeHnue U, TpeBHINIaeT yKa3aHHBIC 3HAUCHUS, TO TJIABHYIO Iepenady

CJIEAYEeT BBINNOIHATH JBOMHON WM MOCJE TJIaBHOW Mepenadyu HeoOXOAMMO BBECTH
KOHEYHBIE Nepeaaun (KOJIECHbIC PEAYKTOPHI).

2. PacueT nmepeaaTo4yHOro 4mMcjia Ha MepBoOi nmepeaayve

Ilepenarounoe umcio Ha mnepBod mepenade Ui HAXOAAT MO 3aJaHHOMY
TEXHUYECKUMH YCIIOBUSMU KO3(PPUIIMEHTY COMPOTUBIECHUS JOPOTH V. (U3

BBIPQXEHUS ISl OMNpPEACNICHUs JUHAaMU4ecKoro ¢akTopa, MpeHeOperas CUIIOH
COTIPOTUBJICHUS BO31yXa, T.K. OHAa HE3HAYUTEIbHA Ha HEOOJBIMX CKOPOCTIX
JBIDKCHUS )

U = Gawmax - fy | (2.4)

Myax -Ur -U ; mzp

rae G, - BeC aBTOMOOWIS C TOJHON Harpy3kod, H ; M, - MaKCUMaJbHbII
KPYTALIMA MOMEHT JBUTATeNs, H-m ; WYy - MaKCUMAJIbHBIA KO3(PPUIIHEHT

JOPO>KHOT'O COMPOTUBJIEHUS, IPEO0JIEBAEMOI0 Ha TIEPBOM Mepeaye.
MakcumanbHbINi K03 HULIUEHT JIOPOKHOTO CONPOTUBIICHUS,
IPEOI0JIEBAEMOTr0 Ha NIEPBOM MTEpENayYe COCTABIISACT:
- JIJIs JIETKOBBIX aBTOMOOWIIEH ¢ KOeCHOU (GOpMyTIon 4x2 - ymax =0,3—0,45;

- 111 TPY30BBIX aBTOMOOUJIEH - ymax =0,3-0,4;
- 111 aBTOOYCOB - ymax =0,28-0,33;
- I TPY30BBIX aBTOMOOUJIEH ¢ KoJiecHOU dhopmysionl 6x4 - vy, =0,3-04;

- JUIS TIONHOMPHUBOJHBIX ABTOMOOWJIEH TpPH BKIIOYCHUH TOHIKAIOIICH
nepenayn AeMyabTUINTHKATOpa - ymax =0,6-0,7.

[TonmyuenHoe 3HaueHune Ui TPOBEpAETCS MO  YCIOBUSIM  OTCYTCTBHS
OyKCOBaHHUSI.



s Ba,ZLHGHpI/IBO,IIHBIX TOMO6I/IJ’I€I/I
/B Gotco L | (2.5)
LM ‘U, U, mwr L-h; (p}
JUISL IEPETHETTPUBOTHBIX aBTO]\?O6HHCfli
o< MGwe L (26)

(Mo U Uy Lh, o)
rae ¢ - Koa(b(bI/IuHeHT CUCIUJICHUS IBWXKUTEIIEH C IOPOror (([)MAX :0,6—0,8); L - Oa3a

aBTOMO6I/IJIH, M, hﬂ - BBICOTA OCHTPA MaAaCC, .



BrIcoTy 11eHTpa Macc BEIOMPAIOT 10 CIETYIOUIMM ITapaMeTpaM:
- TPY’KEHHBII IPy30BOM aBTOMOOMIIb C KOJECHOH GOPMYTI0i 4x2 - h; =0,9-15

- TPYXXEHHBIM TpPy30BOM aBTOMOOWIb C KOJIECHOM (OpMYJIONl 4x4 , 6x6 -

h,=0,8-1,4 m,
- JIETKOBBIE aBTOMOOMJIM C IOJIHOM 3arpy3KoH - h, =0,5-0,65 .

B cinyyae He BBINOJHEHHS YCIOBUW, TO U1 JAJBHEUIINX pPACUYETOB
IPUHUMAETCS 3Ha4eHHe Ui 0 yCIIOBUSAM OTCYTCTBUS OYKCOBaHMSL.

Kpowme Toro, noigyuenHnoe 3HaueHue Ur MPOBEPSIOT MO YyCIOBUAM OOECIeUeHUs

HEOO0XOAMMON MUHUMAJILHOM CKOPOCTH JIBUKECHHUS.
MuHuManeHas CKOpOCTb ABUKEHUS V,,, OMPEICISACTCS MO BBIPAKCHHIO:

V. =36 Tk Oun . (2.7)

MIN

U,-U.-U,
3Ha‘-ICHI/Ie MHUHHUMAJIbHASA CKOPOCTb ABHIKCHUA VM|N .

s M -
- JI715 TPY30BBIX aBTOMOOMIIEH - Vyyy, =102 —
C

M
- JJIS1 IETKOBBIX aBTOMOOMIIEH - V,,, =23 —-
C

Ecny  HaiiileHHas MUHUMAalbHas CKOPOCTb  aBTOMOOMIISL  IIPEBBILIAET
peKOMeHI[yeMOG 3HAYCHUEC, TO HepeﬂaTOque qucCJIo HOHI/I)KaI'OHleﬁ HepeﬂaLH/I
pa3aaTouHON KOPOOKH YTOUHSIOT, TIOJIb3YACH BHIPAKEHUEM:

PN
U =36 )
y u,u,

3. Bbi0op uHcia cTyneHeil KOpoOKuU nepeaay

Yucno cTyneHed TpaHCMHCCUM BBIOMPAETCS B 3aBUCUMOCTH OT JUarna3oHa
[IEPEIaTOYHBIX YUCET d :

d=Y (2.8)

Tabnuua 2 — J[uana3zonsl BEIOOpA YKciia CTYNEHEeW TPAHCMUCCUN

d 5,7-8,5 7,9-9,35 8-10 9,2-18,5 13-19,4 17-24,7

Z - 4ucno nepeaay 5 6 8 10 16 20

Jlnst aBTOMOOMIIEN TPY301101bEMHOCTHIO 3-10 TOHH HanboJee palMOHAIBHEI 5 U
6 cTymeHuaTble, a a8 AaBTOMOOWIEH ¢ Ooibliel  TPy30MOAbEMHOCTHIO
MHOTOCTYIEHYaTble KOpoOkH nepenay — 8-20 cTyneHen.
10




s aBTOMOOUWIEH-TAraueld MNPUMEHSIOT KOPOOKM Tepenady ¢ JeIHUTeNIeM,
umeromue ot 8 1o 20 cryneneit. Ha aBTOMOOMIISAX MOBBILIEHHONW TPOXOAMMOCTH YaIIe
BCEro NMPUMEHSIOT 4 U 5 cTyneH4YaTble KOPOOKHU Mepeay B COYETAHUHU € 2-X WIH 3-X
CTyIEHYaTOMN JOMOJHUTEILHOU KOPOOKOH.
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4. Bp10Op nepeaTo4YHbIX YMceJ] MPOMEKYTOUYHBIX Mepenay

[lepenaTounsle Uncnaa OMPEAETSIOTCS Yepe3 3HaAMEHATelIh FeOMETPHUECKON
IIPOTPECCHH { :

q=z-4_~ (2.9)

rje Z - 4UCIIo nepeaad, eo.

HC%GII&TOHHBIG quciia OCTAJIBHBIX IICpCaad OIIPCACIIAIOTCS 110 @OpMYﬂaMl
_ 1.

U :
u =71 u="%; U ="3; U T.JI. (2.10)
4
q q q
HepenaToqﬂoe YHUCJIO 3aAHCTO X04a OIPCACIIACTCA 110 BBIPAKCHUIO!
U,, =(1,2-1,3)-U,. (2.11)
HepenaTqume qncCiia TPAHCMHUCCHUHU:
U =Uy -U,. U, (2.12)

CKOpOCTH [BH)KE€HHS aBTOMOOWIIA Ha BCEX IEperaydax, COOTBETCTBYIOLIUE
MaKCUMaJbHOW YIJIOBOW CKOPOCTH BpAlllEHHs] KOJEHYATOrO Bajia JIBUraTeist V.,

(Touka «A»).

Vv ) V . =VMAXZ—2 .
Vs =0 s Vg2 =0, Vwgs ~ ——— U T.M. (2.13)

q q

CKOp oCTHu JABUOXKCHUA aBTOMOOMJIS ) COOTBCTCTBYIOIIIHC OCTaJIbHBIM

XapaKTEPHBIM peXUMaM pabOThl ABUTATENS (TOUKa «B», «C», «/[») onpenensior mo
dbopmyie:
v =36
X U '
X
1€ ®x - TEKyIllee 3HAYCHHE YTJIOBOM CKOPOCTH BpallE€HUs KOJIEHYATOro Bajia

(2.14)

aBurarens, ¢t; U - mepeaaTouyHbIC YKMCIIa TPAHCMHUCCUH Ha KaXKI0W Iepeave.

X

5. PacuerHble mnepexaToOYHble 4YHCIA TPAHCMUCCHM M COCTaBJIEHHUE
KHHEMATHYEeCKOM CXeMbI

Harpyska Ha Bexyliee Koieco, H Gy =
JlnHaMuyecKkuil pagnyc BEAYIIUX KOJIEC, M e =
IIepenaTouyHoe 4KUCIIO0 IIIaBHOM IIepeIadn U, =

ITepenatounoe 4nCI0 HA IEPBOM MEepeIaye:
- [0  YCIOBHIO  TIPCOAONCHHMS ~ MAaKCHMMAJIbHOIO ~ CYMMAapHOroO |; _
=
COIPOTHUBJICHUS TIOPOTH Y ax

- 110 YCJIOBUIO CUEIUIEHHS BEAYLIUX KOJIEC C JOPOroi
3HaMeHAaTellb F€OMETPUYECKON MPOrPECCUU

12
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ATOYHBIC YuCJia KOpO6KI/I nepecaady u TpaHCMHUCCHUU 110 IIepeaadam

U, = ; Uppy = ;
U, = , U, = ,
U, = , Upps = g
U4 = ; UTP4 = 1

CoCTaBISAIOT KHHEMATUYECKYIO CXEMY IO MPOTOTHILY.
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1.3. TATOBBIM (CHJIOBOM) BAJAHC W JUHAMMNYECKUHA
PACYET ABTOMOBWJIS

1. I'pa¢uk TAroBOro 6ajiaHca aBTOMOOMIISA HA BhICHICH NMepeaaye

[IpencraBieHHOE ypaBHEHHE IBYXKCHHSI aBTOMOOMIIS HAa3bIBACTCS YPaBHCHUEM
TATOBOTO (CHJIOBOT0) OajaHca:

P, =P, +Py;+P,, (3.1)

rnie P, - TArOBas cuja Ha BeAyIIUX Koyecax (ABWXKUTENM), H ; P, - cuila

COIIPOTHUBJICHUS IOPOIrH, H ; P, - cuna COIIPOTUBJICHUA BO34yXa IIPH ABUKCHHU
aBTOMO6I/IJBI, H; P, - cuila COIpOTUBJICHUS Pa3roHy, H .

KacarenpHas cujia Tru Ha I[BH)KI?I‘}GHHX OIIpCACIIACTCA 110 (bOpMYJIC:
p =MeYw e ’ (3.2)
T e

rie M, - KpyTSlMidi MOMEHT jBurarensd, H-m ; U, - TMEpeIaToyHOe YHCIIO

tpancmuccuu; nre - KIIJI Tpancmuccun; r, - paanyc BEAyImx KOJeC, u.

M
IIpu cxopoctu nBukeHus no 28 — CHIY COUPOTHBICHHA NOPOTH p - MOXKHO
C

MIPUHAMATh BETUYMHON OCTOSIHHON M PABHOM:
Pp =Gy -yv, (33)
rae yy - MNPUBEACHHbIA KOA(P(GUUIMEHT JOPOKHOTO CONPOTUBIEHUS; G, - BecC

aBTOMOOMIIS, H .
Cuiia conpoOTUBIICHUS BO3/IyXa MPU JBUKECHUU aBTOMOOWJISL ONPEEseTCs Mo
BBIPAXKEHUIO:
Py =Ky- FA 'VI\iAX . (34)

Cuna conpoTHBIIEHUS PA3TOHY ONPENENISAETCs IO BEIPAXKEHUIO:

P,=28.], 35
. j (3.5)

- M -
rJ€ j - yCKOpeHue aBToMoouns, ;O - KOd(QQUIMEHT ydeTa BpaIlaroIIuXcs Mace.

2 BP
c

[Tpu moctpoeHun rpaduka CUIOBOrO OajlaHCa CHayajga CTPOSIT TATOBYIO
XapaKTePUCTUKY aBTOMOOMJISI — 3aBUCUMOCTD TSTOBOM CHIIBI OT CKOPOCTH JIBUKECHUS
aBTomMoOmIis. [Ipu »TOM 3HaYeHMsI KPYTSIIEr0o MOMEHTA ABUTATENs] M, Ha pa3IMYHBIX
pexxumax paboThl (Touka «A», «B», «C», «/[») NpUHUMAIOTCA W3 CKOPOCTHOM
xapakrepucTuku (puc. 1.1).

3aTeM HaHOCST 3aBUCUMOCTb CHJIbI COITPOTUBIIEHUSI IOPOTH OT CKOPOCTH (ecaun

14



KO3((UIMEHT COMPOTHUBIEHUS JTOPOTH — IOCTOSHHAs BEJIWYMHA, TO YKa3aHHAs
3aBHCHUMOCTH MPECTABIIAECT COOOM MPSAMYIO JIMHUIO, TApaUIeTbHYI0 OCH a0CIUCC).

[Tocne 3TOro OT KpWBOM, XAapaKTEPU3YIOIIEH CHIIYy COIMNPOTUBICHHS IOPOTH,
OTKJIQJBIBAIOT BBEPX 3HAYEHUS CHJIBI COINPOTUBICHUS BO3AYyXa MPH Pa3IMYHBIX
CKOPOCTSIX JIBUKECHUS.

15



l ; TPW [
\/min VM VN \,ma\:

Pucynok 3.1 — TsaroBsrit 6aranc aBTOMOOWIIS Ha MIPSIMOM repenade

— -

V. M/C (KM /1)

KpurepueM mpaBUIBHOCTH PACUYETOB CIYXKUT COBHAJCHUE YHCICHHBIX
3HAYEHUH P, U P, +P; B TOYKE «A», COOTBETCTBYIOIIEH MAaKCUMaJIbHON CKOPOCTH

JIBMDKEHUSI aBTOMOOMJIS, KaK MOoKa3aHo Ha pucyHke 3.1.
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IJIABA 2. JTMHAMUYECKHA PACUYET ABTOMOBWJIS

Pe3ynbpraTomM qTUHAMUYECKOTO pacyeTa SBIISIETCS YHUBEPCAIbHAS TUHAMUYECKas
XapaKTepUCTHKA — OCHOBHOM TEXHUYECKUN JOKYMEHT aBTOMOOMJIS.

JlnHAMHUeCKOM  XapaKTePUCTUKOW aBTOMOOWISI HA3bIBAIOT TrpaduuecKu
BBIPOKEHHYIO 3aBUCUMOCTb TUHAMHYECKOTO (hakTopa OT CKOPOCTH JIBHXKEHHUS Ha
pa3nuHbIX niepeavax (puc. 3.2).

Junamuueckuid  QpakTop TMpeacTaBisieT co00il OTHOIIEHHE W30BITOYHOU
KacaTeJIbHON CUIIbI, HEOOXOAMMOM IJIsl MPEOIOJICHUSI COTIPOTUBIICHUS JJOPOTH, K CHIIE
TSKECTH aBTOMOOUJIS:

D,=—_-%8, (3.6)

'H, |
JeLr _

":A"-"—————v
r .
-~

t

—— -©
0 20 40 60 80 H.% O

PI/ICYHOK 3.2 - yHI/IBepCZU'H)HaH JAMHAMHUYCCKasd XapaKTCPUCTHUKA ABTOMOOMIIST

2.1. InnaMu4yecKkasi XapaKTepUCTHKA MOPOKHEr0 aBTOMOONJISI

JInsi mOCTpOEHUsS JUHAMUYECKON XapaKTEPUCTUKHU MOPOKHErO aBTOMOOWJIS
OMPENENSIIOT 3HAYEHUs TUHAMUYECKOro (hakTopa Ha Kaxaol mnepepade sl 4-X
XapaKTEPHBIX PEKUMOB PaOOThI IBUrATENS (TOUKA «A», «B», «C», «/I»).

Macca nmopo>kHero aBTOMOOWIIS paBHa Macce aBTOMOOUIIST Oe3 rpy3a mo IUTIOC

Macca BOAUTEIS my, , T.C.:
Mpop = Mg + My - (3.7)
CrnenoBareibHO
Grop =9,8:(mg +mpgy) . (3.8)

Macca BoauTeIIsI IPUHUMAETCS PaBHOM /5 xe.
17



[Tpu pacuerax o gopmysne (3.6) BMecTo G, MOACTABISIOT Gyp, KACATEIHHYIO
cuiy Taru P, ompenessitor mo ¢dopmyne (3.2), compoTHBICHHE BO3AyXa P, - MO

dopmysre (3.4), a CKOpOCTh JBIDKEHHS aBTOMOOWIsE — 1o Qopmyne (2.14),
MOJICTaBJISISl COOTBETCTBYIOIINE MTApaMETPHI.

[TocTpoenne HaUMHAIOT C BBICILIEH TIEpEIayH.

JI71st 3TOro Ha TOPU3OHTAIBHOM OCHM B BBIOpAHHOM MacHITabe OTKJIaJbIBAIOT
MaKCUMaJIbHYI0 CKOPOCTh JBWXKEHUS aBTOMOOWIS V,,, (TOYKa «A4») W CKOPOCTH

JBYDKEHUS Ha JIPYTUX XapaKTEPHBIX peXuMax paboThl ABUTaTels (Touka «B», «Cy,
«/»).

Ha BepTtukanpHOM oOcCH Takke B BBIOpaHHOM MacmTabe OTKJIaJbIBAIOT
COOTBETCTBYIOIIME 3HAUYCHMs TuHaMuUueckoro (axrtopa. I[lomobHbIM xe crocobom
BBITIOJIHAIOT MOCTPOCHHUE TUHAMUYECKOTO (DaKTOpa M Ha APYTUX Tepeiayax.

2.2. YHI/IBepcaJILHaﬂ AUHAMHAYECCKaAA XapaKTCPUCTUKA

VYHuBepcanbHasg JAUHAMHYECKAs XapaKTEpUCTHKA CTPOUTCS C  LEJBIO
ONnpeaeneHus] AUHAMUYECKUX KayeCTB aBTOMOOWJIA MpHU JHOO0OW CTaTUCTUYECKOU
3arpy3Ke Ky30Ba WM CaJOHA.

JIns moy4yeHusl YHUBEPCAIbHON JUHAMHYECKON XapaKTEPUCTUKU MPOU3BOJIAT
JOIIOJIHUTEIIBHBIE IIOCTPOCHUs. B BEpXHEW 4YacTh NOCTPOCHHOW JIUHAMHUYECKOU
XapaKTEPUCTUKU HAHOCUTCS BTOpAsi OCh aOCIMCC, HA KOTOPOW OTKJIAIBIBAIOT 3HAYCHUS
Ko3(uimenTa 3arpy3ku aBTOMOOUIISL MM CTENEHb €ro 3arpy3Ku /H B MPOLIEHTaX:

r =" (3.9)
o M pop
nIn
r =" "mor 1009, (3.10)
Max m

1iopP
re m, - MOJIHAsl Macca aBTOMOOUJIS (Macca Tpy>KEHHOT'O aBTOMOOMIIS).

B kpaiineil cieBa Touke BepxHed ocu abcuucc Kod(PGUIMEHT 3arpy3Ku
aBTOMOOWJISI paBeH eauHuIEe (/7 =1), YTO COOTBETCTBYET MOPOKHEMY aBTOMOOHIIIO.
MakcumaneHOoe ~ 3HadeHue [, ~ OTKJIAJBIBAIOT B  TOYKE  KOOPJIMHAT,
COOTBETCTBYIOILLIEU V) -

Touku 1,,, U Vv COCHMHSIOT BEPTUKAIBHOW JIMHHEH, KoTopas Oyjaer

SBIIATBCS BTOPOH OCBIO OPJAMHAT, YTO COOTBETCTBYET IOJIHOCTHIO TPYKEHHOMY
aBTOMOOMITIO.
YMHOXHUB 3HaUCHHUS TUHAMHYECKOrO (paKkTopa MOpOKHEro aBTOMOOMIIsA Do Ha

I,y , TOIYyYalOT 3HAYCHHS JUHAMHYECKOTO (DaKTOopa TOJHOCTHIO TPYKEHOTO

aBTOMOOMJISL M OTKJIAJIbIBAIOT X HA BTOPOM OCH KOOP/AMHAT:
18



Da = Do - Lypux - (311)
Eciu npeHeOpeus CONPOTUBIEHHEM BO3IyXa:
Da=Do Lypux =V - Lypux - (3.12)
COOTBGTCTBYI'OHIHC 3HAYCHHUA AHUHAMHWYCCKOI'O q)aKTOpa IIOPOKHETO H
IMOJIHOCTBIO I'PY’KCHHOT'O aBTOM06I/IHﬂ COCOAUHAKT HAKIIOHHBIMHA JITUHUSMUAU.

19



Touku mepeceueHuss dTUX HAKJIOHHBIX JIMHUA C OCTAJIbHBIMA BEPTUKAISIMU
o0pa3yloT Ha KaXJOW BEPTUKAIM MACIITAOHYIO IIKaTy JUIsi COOTBETCTBYIOIIETO
ko3 uIMeHTa 3arpy3KH Ky30Ba WM CaJIoHa aBTOMOOMJIS.

Taxum 06pa3oM, MOCTPOCHHAS YHUBEPCATbHAS JUHAMUYECKAs XapaKTEPUCTHKA
MO3BOJISIET OMPEACIUTh TUHAMUYECKHA (HaKTOp TpH JHOO0OW CTENEeHU 3arpy3Kd
aBTOMOOMIIAL.

2.3. Pacuer u mocTpoeHne TMHAMHYECKOH XapaKTePUCTHKHN ABTOMOOWJIA

Pe3ynbraThl pacuera TUHAMUYECKON XapaKTEPUCTHKH aBTOMOOWIIS TIPUBEICHbI
B tabmure 3.1.

Ta6muma 3.1 - PacyeT nMHAMUYeCKOM XapaKTePUCTUKHA aBTOMOOMIIS

No 3HayeHue NapaMeTPoB PH ® , C -
9o E
ITepenaua [TapameTpsnt
/1 [N (1)x1 oM (,OX2 ON (,OX3 Opyax
Mg, H-m
v, X
IlepBas nepenaua c
1 UTPI’ P, H
T1TP1 Py, H
P,-P,, H
Dy
M., H-m
v,
Bropas nepenaua c
2 UTPZ’ P., H
T]TP2 P,, H
P,-P,, H
Dy
M., H-m
v,
Tpertbs nepegaua c
3 Ure P, H
nTP3 Py, H
P,—-P,, H
D,
M., H-m
v,
UerBepras nepegaua c
4 Ure s P, H
T]TP4 P,, H
P,—-P,, H
Dy
S) IIaras nepenaya Mg, H-m

20




1
No 3HayeHue mapameTpoB MpHU ®
y ITepenaua [TapameTpnl
wn Oy | OX | v | OX | ON | OX | Oy
Ve, v,
N c
P, H
P, H
P,—-P,, H
D,

2.4. AHau3 yHUBEPCAJIbHOM JUHAMUYECKOH XapaKTePUCTHUKH

B IMpOonIeCCC aHajin3a Jar0TCA OTBCTHI HAa BOIIPOCHI:

HMCIOTCA JIM PACXOXKACHUA JTHHAMHYCCKHX KadCCTB IIPOCKTUPYCMOI'O
aBTOMOOMIJISI OT IMPOTOTHUIIA N KAKHC CI)aKTOpBI Ha 3TO IIOBJIUAJIHN,

- KaK1€ 3HAYCHHS] KPUTUUECKUX CKOPOCTEH IMOIYUYEHBI 110 IepegayaM 1 Mo4yemMy
OHM Ha3bIBAIOTCSI KPUTUUECKUMU;

- KaKue mpejebHbIe YTkl TOAbeMa MOXKET MPEOA0JEeTh aBTOMOOWIIb C TTOJTHOM
3arpy3Kkou 1o acajibTUPyEeMOMY IIOCCE U CYyXOW IPYHTOBOM JIOpOTE;

- KaKyl CpEIHIOI0 3KCIUTyaTallMOHHYI0 CKOpPOCTb HMMEET IOJHOCTBHIO

ITPY>KEHHBI  aBTOMOOWJIb,  €CJIM  M3BECTEH  NPUBEACHHBIA  KOI(PPULIHEHT
CONIPOTHBJIEHUS TOPOTH.
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I''/TABA 3. IKOHOMMNYECKASA XAPAKTEPUCTHUKA
ABTOMOBWJIA

3.1. U3MepuTen TONJIUMBHOH IKOHOMHUYHOCTH

N3mepurtenssMu TOTUIMBHOM SKOHOMHUYHOCTH CAaMOIO aBTOMOOWIIS SIBJISIFOTCSI
pacxo0 monnuea 6 TUMPAX HA eOUHUUY npobdeza asmomoounsn (IIyTEBOW pacxoj

J o
TOIUINBA) Qs , T pacxo0 monauea 6 pammax Ha eOuHuue MmpaHcnopmHol
KM

paoompl Q,, .
xkBm-u

W3mepuTenssMu TOIUIMBHOW SKOHOMHYHOCTH IPU OILICHKE JIBUTATEIS MOTYT
OBITh PACX00 MONIUGA 6 KUIOZPAMMAX 34 4ac padomwvl Osuzamensn (4acOBOU

Ke ) )
pacxoj TOIUMBa) G,, — M YIACHbHbIH SQQCKTHBHEIA pacxod monnusa ¢ zpammax
Yy

Ha Kunoeamm-uac g,, — .
kBm-u

OnHUM U3 OCHOBHBIX TMOKa3aTelied TOIUIMBHOM 3KOHOMUYHOCTH aBTOMOOWIIS
ABJISIETCSI DKOHOMHYECKasi xapakrepucTuka (puc. 4.1) mokassiBaroias, CKOJIBKO
TUTpOB TormBa OH pacxoayer Ha 100 xv mpoAEHHOTO MyTH NPU PABHOMEPHOM
JIBMYKEHUU HA PA3HBIX CKOPOCTSIX U B PA3JIUYHBIX JTOPOKHBIX YCIOBUSIX.

Q 3, 71/100 KM L

0 30 60 90
Pucynoxk 4.1 — O6mumii Bu S)KOHOMHYECKON XapaKTePUCTUKU

Ha ocu 36CI_II/ICC XApaKTCPUCTHUKHU OTKIAABIBAIOT CKOPOCTH ABHKCHMA, A HA OCH

J
OpJIMHAT — PacXxo/l TOIUIMBA B :
100xm
Ha xapakrtepucTuke HaHOCAT PAJ KPUBBIX PacxolJa TOIUIMBA IPU JABUKECHHUH
aBTOMOOMJIS 110 JIOPOTE C TPEMSI pa3TIMYHBIMU 3HAYEHUSAMHU KOAPPUIIUEHTA TOPOKHOTO
22



COIIPOTUBJICHUSA Y1, Y2, V3.
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DKOHOMHUYECKAS XapaKTEPUCTHKA CTPOUTCA ISl KaXKI0M NepeadH.
[Ipu 3TOM IyTEBOI pacxo] TOIJIMBA Qg OMPEAENSIETCS M0 BBIPAKEHHIO:

100-

Q =19, (4.1)
S SA

rae Q - oOmumii pacxoj TOIUIMBA, 7; S, - MPOOET aBTOMOOMIIS, xu.
OOmmmii pacxo TOIIMBA Q OIpPEIesACTCS:

G, T

Q=—1"4 4.2)
pT

rae Gy - 4acoBOM pacxol TOIUIMBA, ke ; T, - BpeMs paOOThl ABUTATems, u; pr -

Ke .
IJIOTHOCTH TOIUIMBA (1 OeH3uHa pr =0,725 — » AUTA JU3CJIBHOTO TOILIMBA ) =(,825
J

Ke

J

YacoBoii pacxo ToriMBa G; ONPEACIIACTC:

Oex 'NEX
G = J&x Tex 43
T 1000 ( )
o o e o
rac Oex - TCKYIHI/II/I YI[GJ'IBHBII/I pacxoz[ TOIlJIMBA B B ) COOTBGTCTBy}OHH/II/I
kBm-uy

JAHHOMY pEeXHMY paboThl aBuratens; N - MOIIHOCTh JBHUrareis B (YHKIUU

CKOPOCTbH IBMIKEHUS aBTOMOOWIIS B 33IaHHBIX JIOPOIKHBIX YCIOBUSX, kBm.
[IpoGer aBToMOOUIST S, OIpenemnsieTcs:
Sa =Va Ty, 4.4)

KM
rae V, - CKOpOCTh aBTOMOOMIISL, — .
ll

Toraa myTeBoM pacxo]l TOIUIEBA Qq OHpe,HZQJ'I}I-FTCH I10 BBIPAKEHUIO:

100-Q ‘Eﬁ@ﬁ” N g
Q = :|_ TJ: BX EX (4_5)

s SA VA .Tﬂ 10'pT 'VA

M
HJI, €CJIN CKOPOCTDH aBTOMOOMJIS JaCTCA B __
C

Q = Nex - Oex . (46)
> 36-p, v,

3.2. [locsien0BaTeIbHOCTH MOCTPOEHNUS IKOHOMHUYECKOH XapaKTepUCTUKH
24



DKOHOMUYECKas XapaKTepUCTHKA CTpOUTCS B cleyronien
MOCJIEZIOBATEIBHOCTH.

OnpenensttoT MOIIHOCTh JBHUratenss Ny , HEOOXOOUMYIO Uil JBHXKCHHUSA
aBTOMOOWJISI C Pa3HbIMH CcKopocTsMu (0T V,,, 10 V,,, ) IS 33JaHHOTO 3HAYCHUS

Kod(ureHTa T0p0oKHOTO COPOTHUBIICHUS \ o -
K -Fv® Gy v 1
N =(—8 A X4 A o X)__,KBm. (4.7)

X 1000 1000 My,
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Ka)I(I[OMy 3HAa4YCHUTIO CKOpPOCTH JABHOKCHUA aBTOMOOMJIA HaxogsaT
COOTBCTCTBYIOIIMC 3HAYCHUA YaCTOTBI BPAIICHUA KOJICHYATOI'O Bajla ABUTATCIIA .y,

HUCIIOJIBb3Ys CKOPOCTHYIO U IMHAMHNYCCKYIO XapaKTCPUCTHUKY HIIH 110 (I)OpMyJIei
— Vi -Ux

® , 4.8
" 36, (4.8)

rac wx - TCKYIICC 3HAYCHUC erIOBOﬁ CKOPOCTH BpalICHMA KOJCHYATOI'o0 Balla

ABUratTens, ¢t ; U - mepeaaTodyHble YKCla TPAHCMHUCCHU Ha KaXKIOW Iepeaave;
X
re - paanyc KoJeca, m.

JI71s1 MoTy4YeHHBIX 3HAYCHUH Y4aCcTOThI BPAIICHUS KOJICHYATOrO Bajia JBUTATEIIS
®x , COOTBETCTBYIOIIMX XapakTEPHbIM TOYKAM Ha BHEIIHEH CKOPOCTHOM
XapaKTEPUCTHUKE ABUTATENS, ONPEACISAIOT 3HAYEHUS YAEIbHOTO pacX0/a TOIINBA g,
Ha 3TUX peXHUMax 1o ¢popmyie:

g <9 e yre (>l (4.9)

EX eMIN — -
L ON N J KBm-u

rae ', b', ¢’ - sMnupudeckue KodpHUurueHThI
- U1 IU3EJILHBIX ABUrarenel o' =b'=1,55, ¢'=1,0;

- JUIs1 OEH3UHOBEIX ABHUTAaTelNe o' =1,2, b'=1,0, ¢'=0,8;

Ooun - MHUHUMAQIIBHBIM YJIIEJIBHBIM PacxXxoJ TOIUIMBA, NPUHUMAETCS MO IPOTOTHUILY

(macnopTHBIN yAENbHBIA PACXO TOIUINBA), Z
KDm-4

MuHUMaNbHBIN yIETbHBIM pacXxosl TOIUIMBA (,,, OOBIYHO MPUHUMAETCA W3

IMPOTOTHUIIA ABUTATCIIA WKW OJI1 OPUCHTHUPOBOYHLIX PACUCTOB OIPCACIIACTCA I10
CPCOIHHUM CTATUCTUYICCKUM JaHHBIM:

- U1 qu3eabHbIX asurarenci — 200-260 —<

xkBm-u

- 1 OeH3UHOBLIX aBurareneii — 280-340 <
xkBm -y

Texkymmil yAenbHBIM pacxol TOIUIMBA (,, , COOTBETCTBYIOIIUN JTaHHOMY
pexuMy pabOThl IBUTATENsl, PACCUYUTHIBAIOT 1O (hopMyIie:

Oerr :Km 'KN “Oex (410)
rne K, u Ky, - KO3QQUIHUEHTH, YUYUTHIBAIOIIME BJIHSHUE CKOPOCTHOTO H

26



Harpy304HOTO PEKUMOB pabOTHI ABUTATEIIS.
Jlns Toro, 4roObl MOJIYyYUTh BENWUMHY Koddumuenra K, , HEOOXOAMMO

ONPEEIUTh MPOLUEHT HCIIOJb30BAHUS MOIIHOCTA JBHUraTelsl NpPH JIBHXKEHHH C
Pa3IMYHON CKOPOCTBIO MO 3aJaHHOMY 3HaYeHHUIO0 KOX(p(UIMEHTa COMPOTUBICHUS
JIOPOTH ¥ ¢ .

3HaueHus KOOPOUIMEHTOB K, U K, MOKHO OMpEETHTH 10 JI000MY U3 Tpex
CIIOCOOOB:

- 110 BcrioMoraTeabHbIM TabmunaMm 4.1 u 4.2;

- 110 YMIIUPUYECKUM TpadrkaM, TOKa3aHHBIM Ha pucyHka 4.1 u 4.2;
- TI0 AMIUpHYEcKuM Gopmynam (4.9-4.11).
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Tabmuma 4.1 — Kosddumuent mu3mMeHeHHs yAeIbHOTO pacxoja TOTUIMBA
3aBHCHMOCTH OT CTETICHU UCTIOIB30BaHUS MOIITHOCTH JBUTATEIIS

()]
-t 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
N
K, 1,15 1,09 1,04 1,02 1,01 1,00 1,01 1,02 1,04
Tabmumna 4.2 — KoadbduimeHT uW3MEeHEHUs YIEIbHOIO pacxoja TOoIUiMBa K, B
3aBUCUMOCTHU OT yFHOBOﬁ CKOpOCTI/I KOJICHUYATOI'O BaJia ABUT'ATCJIIA
N_ o
N » 70 20 30 40 50 60 70 80 90 100
E
K" 211 1,67 1,33 1,22 1,11 1,06 1,00 1,06 1,11
K" 1,56 1,38 1,25 1,12 1,09 1,06 1,00 1,06 1,25

i ———— - - . L —
0 02 04 06 08 10 12 14 O,/My

Pucynoxk 4.1 — I'paduk 3aBUCUMOCTH IONPABOYHOTO KOAPPUILIMEeHTa

YYUTBIBAIOIICTO UBMCHCHUC YICIBbHOTO pacXo/a TOIINBA
OT YaCTOTHI BPAalICHUS KOJICHYATOI'O BaJjia ABUIaTCIIA

09

|
3.0 ! - r

P —_ l; i—
- -] /
0 02 04 06 08 0 Ne\ / NeH
Pucynok 4.2 — I'paduk 3aBUCHMOCTH TOMPaBOYHOTO KO3 purmenta

YUYUTBIBAOIICTO U3BMCHCHHUC YICIbHOI'O pacxo/Ja TOIIJINBa
28




HOCTH ABHUI'aTCIIA

29



Kospduuuent K, , YIUTHIBAIOLIMN BIUSHUE CKOPOCTHOTO PEKHUMA Ha PACXOA

TOIIJIMBA.

K, =1,25-0,99-— & 40,98 (— & )2_0,24.(— )3, (4.11)

Ne (Ney ) Ne (Ney ) Ne (Neya )

KoadduruenT K, , yInTHIBAIONINIA BIUSHUE HATPY30YHOTO PEKMMA Ha PACXOJ

TOILIABA;
- IS aBTOMOOWJIEN ¢ OEH3MHOBBIM IBUTATEIIEM:

Ky =327-822- e 1913 (Ne o 318 (Ne g5, (4.12)
NE NE NE
- JJIA aBTOMO6Hﬂeﬁ C IN3CJIIbHBIM ABUTATCIICM:
Ky=12-014- ¢ —1,8.(,\'1\'—; 2+1,46~(I\II\I—BEH 3, (4.13)

E E E
Haitee mo Gpopmyiie (4.6) HaXOAAT MyTEBOW pacxoJl TOIUIHBA Qs .

Pe3ynbTaThl pacueToB 3aHOCAT B TaOJHWIly, HA OCHOBE KOTOPBIX CTPOUTCS
AKOHOMMYECKas XapaKTePUCTHKA.
Kpome 3amaHHOTO 3HAYEHHS o=\ 2, BRIOMpaeM elie 2 TUra JOpOT Pa3sHOTo

KauecTBa, T.€. C Pa3IMYHbIMH KOd()(PHUIIMEeHTaMU COMTPOTUBICHHUS IOPOTH )

-y1=y0-0,20yo,

-y3=yo+0,20-yo.

AHalOrM4HBIM 00pa30M pPACCUYUTHIBAIOTCS M CTPOSTCS KpUBbIE Qg W s
IPYTUX J0pOor ¢ Kodpuimentamu 1 1 3. Ha kaxaoi Takoi KpUBOM yKa3bIBAETCS
3HAUYE€HHUE COOTBETCTBYIONIETO €l KA dUIIMEHTa COMPOTUBIICHUS JOPOTH .

Jnsg  aHamm3a SKOHOMHYECKOM  XapaKTEpUCTUKH HA HEHM MPOBOAATCSA
PE3IOMUPYIOILHE KPUBBIE:
- KpUBas a—a MAaKCHUMaJbHBIX CKOPOCTEN IBM)KEHHUS Ha Pa3HBIX JIOPOrax M

KpUBasA c¢—c¢ 3KOHOMHNYCCKHX CKOpOCTCfI, npoxogdmass 4epe3 TOYKH, I'IC pacxo[]

TOIJIMBA UMEET MUHUMAJIbHOE 3HAUCHUE.

CrneBa KpUBBIE IKOHOMHUYECKOW XapaKTEPUCTUKU OTPAHMYMBAIOTCS JIMHUEH,
COCAMHSIONIEN TOYKH, COOTBETCTBYIOIIME MHUHUMAJIBHO YCTOWYMBBIM CKOPOCTSAM
TIBUKCHHSL.

Tabnuua 4.3 — Pe3ynbpTaThl pacyeTa 3JKOHOMUYECKON XapaKTEPUCTUKH aBTOMOOWUJIS

o vV, ((V)'e NEX Oex » Qe QS J
J:;; v M X, a K, | Rw.,| Neg. N Ky 2 2 b/
1 - ¢ H kBm ; kBm-u | kBm-u | 100xm
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=

<
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I'/TABA 4. PACYET MEXAHU3MA CIEIIVIEHUSA

Heﬂb 3aHATUA: HN3YYCHHC MCTOAMKHM pacd€Ta MCXaHHM3Ma CHCIIICHHA
HCO6XOI[I/IMBIX I IIPOCKTHPOBAHUA TPAHCIIOPTHBIX CPECACTB.

3aganue
1. 3yunTh KHHEMATHIECKHE CXEMbI (PPUKITMOHHBIX CIICTUICHUH.
2. Paccunrtare mapameTpbl GpUKITMOHHBIX HAKIAJIO0K CICTUICHUSI.
3. PaccunTath neTaau CHEIICHUS.

BapuanTsl 3aanus pecTaBieHsl B Tabauiax 9,6.

MexaHu3M  CHEIUIGHHS TpeIHa3HadyeH [Uisl BPEMEHHOTO  OTKJIIOYCHHUS
TPAHCMHUCCHUU OT JIBHTATENS, C IEIbI0 TMEPEKIIOUCHUs Iepeaad, OCYIISCTBICHUS
TOpMOXKeHHs. BwiOpaB ¥ 000CHOBaB KOHCTPYKIMIO CIEIICHUS, YEPTAT €ro
KMHEMAaTHYECKYI0 cxeMy (puc. 1).

- 7
7 lof |o|,_
_ 7
z
a) 0) 8)

Pucynok 1 - Kunemarnueckue cxemMbl (PpUKIIMOHHBIX CLETJICHUI:
a, 6 — MHOTOTIPY>KUHHBIE C NTepU(PEepUITHBIM pa3MeLIeHUEM NPYKUH
(@ — omHOTMCKOBEIC, O — IBYXIMCKOBBIC);

6 — OJTHOTIPY>KUHHBIE ¢ TuadparMeHHOHN MPYKUHOM

Pacuet HauUMHAIOT ¢ pacyeTa CpEeIHETO paanyca TPEHUS Rep, M:

R.—3 B'MKMAX (1)
° 2.m-Po-pu-z-k’

rae B - koddduiment 3amaca 3anerieHus; M,,,, - MaKCUMaJbHOE 3HAYCHUE
KpYyTSIIEr0 MOMEHTa JBUTATeNsl, H-m; P, - AaBJCHUE HAa (PPUKIIMOHHYIO HAKIIAIKY

(Po=015-03 Mla); pn - ko3(hGUIUEHT TpeHUs (PUKIMOHHBIX MOBEPXHOCTEH
(n=0,25-0,35); z — KOJIMYECTBO MOBEPXHOCTEH TpeHHS (Y OJHOAMCKOBBIX Z=2, y
ABYXIHCKOBBIX z=4 ); k - KOX(QQHIMEHT IIUPUHBI (QPUKIMOHHONH HAKIAIKU

(x=—o =0,375-0,63), C MOBBIILICHUEM
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Myux 30 adeHue K yBenmmuuBaeTcs.
3nauenue kodpduimenta 3amaca  BBHIOMpPAETCS C y4YEeTOM HEH30EHKHOTO

YMCHBIICHUA K03(1)(1)I/IHHGHT8, TPCHUA HAKJIAAOK B IIPOLUCCC ISKCILTyaTalluv, YCAaAKH
HaXXUMHBIX IIPYKWH, HAJIM4YHA PETYJIUPOBKHU HAXKUMHOI'O YCWIIMA, YUCJIA BCAOMBIX
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nuckoB. C Apyroil CTOPOHBI, MUKOBBIE HATPY3KH B TPAHCMUCCHUU, HE3ABUCUMO OT UX
MIPOUCXOXKICHUS, JOJHKHBI OTPAaHUYMBATHLCS MPOOYKCOBBIBAaHUEM clietuieHus. [1o aToi
npudrHe Ko3hUIMEHT 3amaca CIEIUICHUS HE JTOJDKEH IMPEeBBIIATh OMpPEIeICHHOTO
3HAUCHUSI.

CueruieHus: ¢ peryJupyeMbIM JaBJICHHUEM IPYXUH W ¢ JauadparMeHHBIMHU
npy>KMHaAMH UMEIOT HamOoJiee HU3Koe 3HaueHHe Kod(duireHTa 3amnaca CleruICHUS.
Bonbiine 3HauYeHHS WMEIOT CICIUICHUS TPY30BBIX aBTOMOOWJICEH M aBTOOYCOB.
Cpennue 3HaueHus KodhPuimenTa 3anaca ClerICHUS:

- IS JIETKOBBIX aBTOMOOMIIEH - 3 =1,2-1,75;

- I TPY30BBIX aBTOMOOUEH - B=15-22;

- it ATC noBbIIEHHON MPOXOAUMOCTH - 3 =1,8-3,0.

Koaddumuent 3amaca crermieHus B 3aBUCHMOCTH OT MaKCHUMAaJIbHOTO
KpPYTSAILETO MOMEHTA JIBUraTelis MpuBecH B Tadauie 1.

Tabnuua 1 - Koaddunment 3anaca crersieHus

Moyax » H - m 100-250 250-600 700-1800

B 1,75 2.2 25

Breunuii auameTp GpUKIIMOHHON HAKIAAKU OMPEIEISETCS MO BbIPAXKEHUIO:

D =2Rg +b. (2
rae b - mmpuaa GpukiuonHon Hakaaaku (b= kRep).
Beruncnennyto Beanmuuny D okpyrisior cornacao ¢ TOCT 1786-88 (tabu. 2).

Tabnuna 2 - Beigepxka uz 'OCT 1786-88

Pa3mepsl JlaBnenue Ha JomycTumast TeMreparypa
Haknagok, mm | TommuHa (PUKLMOHHYIO Tun HarpeBanus, °C
BHSIH' BHng' &\ puu HaKH;;III;Z Po, HaioTai ITocrostHHas Bpemennas
160 110 3,3 0,14-0,25 3 200 300
180 125 35 0,14-0,25 3 200 300
184 125 35 0,14-0,25 3 200 300
190 130 35 0,14-0,25 3 200 350
200 130 3,3 0,14-0,25 5 200 300
200 140 35 0,14-0,25 3 200 300
204 146 3,3 0,14-0,25 3 200 300
254 150 35 0,14-0,18 3 200 350
280 164 3,5 0,14-0,25 3 200 300
300,30 164 4,0 0,14-0,25 1 200 350
340 186 4,0 0,14-0,30 1 200 350
342 186 4,0 0,14-0,30 1 200 350
350 200 4,7 0,14-0,30 1 200 350
380 220 4,7 0,14-0,30 1 200 350
400 240 4,2 0,14-0,30 1 200 250
420 280 5,0 0,14-0,30 1 200 250
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Ilpumeuanue. Haznauenne TtumnoB Hakianok: 1 — dopmoBanHble, 3 — TKaHHBIE, 5 —
CIUpAJIbHBIC, HABUTHIE.

Ecnu BbIUKCIIEHHOE 3HAYEHWE HE COBNAJACT HU C OJHUM W3 MPUBEICHHBIX
CTaHIApPTOB, TO BBIOMPAIOT OmmKaiiee HAWMOONbIIEe W TPUHUMAIOT  €ro
JEHCTBUTEITHLHBIM 3HAUCHUEM JuaMeTpa (PpUKITMOHHON HAKIAAKH D, .

B cootBeTcTBHU €O CTaHOdapTOM HA3HAYAIOT BHYTpeHHI/Iﬁ AUaMCETp d
I{CﬁCTBHTCJ’IBHOG 3HAYCHUC CPCOHCTO pagnyca TpCHUA:

D, +d
Rep = 4 ' 3
HopMaanaﬂ cuia, 4To I[efICTByeT Ha IMMOBCPXHOCTU TPCHUSI:
P = B “Miyix . (4)

H

H-Rep-2z

Ecou 3nadenme P, momyuutcs Oombine yem 9-10 xH , To mas oOierdeHus

paboOTHI 3alleIICHUS PA3yMHO YBEIUYUTh YUCIIO MTOBEPXHOCTEHN TPEHUSI.
Pacuer geraneit

Haswcumnou ouck
HaxxuMHOI AMCK OOBIYHO BBIMOJHSAETCA W3 YyryHa, KOTOPbIH MMEET HU3KOE
COMPOTUBJICHUE PACTSHDKEHUIO W TPU BO3ACHCTBUM LEHTPOOEKHBIX CHUJI MOMKET
paspymutca. [IoaToMy OH mpoBepsETCS O BEIUYUHE OKPYKHOU CKOPOCTH:
H TNy -D,
Oppy = —————— 5
MAX 60 ( )

IJIe N, - 9acTOTa BPAIICHUS KOJIEHYATOTO BaJia IBUTATEIS IPU M, , Mun’.

Lununopuueckas HAiCUMHASL NPYHICUHA

[Ipyr MHOTOIPY>KUHHOM CHJIOBOM 3JIEMEHTE CHUJTy YIIPYTOCTH P,, (HaXKUMHOE
YCUJIHME) KaXKI0N TIPYKUHBI HAXOAST U3 BBIPAKCHUS

PHP - i_H’ (6)
7P
TJI€ i,;, - KOJIMYECTBO MPYKHUH, €0.

B aBTOMOOWISIX MaJIO# M CpeiHel TPy30IT0IbeMHOCTH Harpy3ka Ha 1 mpyxunHy
00br9HO cocTtanisieT 60-70 ke, a B aBTOMOOWISIX 00IBIIION rpy30noabeMHocTH — 10 100
Ke.

Ha npo4yHOCTh NPYXKHHY PACCUUTHIBAIOT HCXOJ W3 PACYETHOTO YCHIIHS
Puppscy » KOTOPOE BO3HHMKACT M3 JOMOJHHUTEIBHOW aedopmaruu Af MpyXKUHBI BO

BPCM: BBIKIIFOYCHUS 3alCTIIICHUS

Prppacy. =Ppp - K, (7)
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rae K - Ko3pPuuueHT, yYUThIBAIOUIMI HEPAaBHOMEPHOCTh HArpyKeHHs MPY>KUH TI0
NPUYKHE UX HEOJUHAKOBOM UIMHBI M xKecTkocTh ( K =1,1-1,2).

3agaeMcsa MHJEKCOM TMPYXKUHBI m (MHAEKC MPY>KUHBI MOKHO MPUHHUMAThH B
3aBUCUMOCTH OT JUaMeTpa MPOBOJIOKH).

m=De _g. (8)
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Tabnuna 3 - Uuaexchl mpyKUHBI B 3aBUCUMOCTH OT JUAMETPa MPOBOJIOKH

JluameTp MpOBOJIOKH, MM 0,2-04 0,45-1,0 1,1-25 2,8-6 7-14

m 16-8 12-6 10-6 10-4 8-4

[Tocne BBIOOpa OTHONICHHS AMAMETpPA MPYKUHBI K JAUAMETPY IMPOBOJIOKU
MPYKUHBI ONPEIEISIETCA TUAMETP MPOBOJIOKU U JUAMETP MPYKUHBI.

[Ipy>XKUHBI CHEMJIEHUN N3rOTABIMBAIOTCS U3 JICTUPOBAHHBIX CTajled Mapok 651,
S0XDA u np.

OmnpenenseM K03(QUIMEHT, YYUTHIBAIOIMINA KPUBU3HY BUTKOB W BIIUSHHC

IIONIEPEYHOU CUJIBI:
4-m+2

K . 9)
4-m-2
JlnaMeTp IPOBOJIOKH, M3 KOTOPOI'O H3TOTABIUBAIOT IIPYKHUHY:
8-P -K-m
d>10° kel : (10)
n-ltn]

IJIC T - TOMyCKaeMoe HaNpsHKeHUE KPyUeHUs IpyKUHbI (17 =700-900 Mlla).

[To T'OCT 14963-78 BeiOMparoT auameTpsl mpososiok, mm: 0,5; 0,8; 1,0; 1,2;
1,4; 1,6; 1,8; 2,0; 2,2; 2,6; 3,0; 3,6; 4,0; 4,5; 5,0; 5,5; 6,0; 6,3; 7,0; 80; 9,0; 10,0;
11,0; 11,2; 11,5; 12,0; 12,5; 13,0; 14,0.

CpenHnii tuaMeTp Npy>KUHbL:

Dep=m-d . (11)
KecTkocTh IPY>XHUHBI COCTABJIAACT BCIIMYHUHY
7 = PIYP.PACL[. _PIYP ’ (12)
Al

rae Al - nedhopmartust npykusl (Al =0,003 m).
Yuciio pabounx BUTKOB NIPYKUHBIL:

G 13
8Dep-Z

rae G - MOJyJIb YIpyroctu npu kpydenuu (G =80 27la).
[TomHOE KOTMYECTBO BUTKOB MPYKUHBI:

n;=n+(15-2). (14)

Pa3zpabatbiBas quadparMeHHyIO NMpYXUHY, YEPTAT €€ pacueTHYI0 cxemy (puc.
2).
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PucyHok 2 - PacueTHas cxema npyXUHHON quadparmel

[Ipumenenue  auapparMEHHOM  TPYXKUHBI ~ CYUIECTBEHHO  YIPOILAET
KOHCTPYKIUIO CUEIUIEHUS, YMEHBIIAET €ro rabapuTHbIE pa3Mepbl U Maccy, Tak Kak
BBINOJIHSECT OJHOBPEMEHHO (DYHKIIMU HAKUMHOW MPYKUHBI U PHIYAroB BBIKJIIOUCHUS
cueruieHusi. OHa o0ecreunBaeT paBHOMEPHOE PACTIPEACIICHHE YCUIINS Ha HAXKUMHOU
JUCK, a YIPYTOCTh €€ JIENECTKOB (PhIYaroB BBIKIIOYEHUS) — IJIABHOCTh BKIIOYEHUS
cuerieHus. Bo  (QPUKIMOHHBIX CLEIUIEHMSIX HCIHOJB3YIOTCA JauadparMeHHbIE
IPY>KUHBI C paualibHBIMU Tpope3siMu. OOpa3oBaHHbIE TAKUM 00pa3oM JICNIECTKU U
SABJISIIOTCSL phluaraMu BBIKIIIOUEHHUA clemieHus. Jluadparmennas mnpyxuHa B
CBOOOIHOM COCTOSIHUM MMeeT (popMy KOHyca. PazinnuaroT npy>XKUHbI BJIaBIMBAEMOTO
(Tpsimasi ycTaHOBKA MPY>KUHBI) U BBITSKHOTO (00paTHAast yCTaHOBKA MPYKUHBI) THUIIOB,
KOrJa yCUJIMe Ha HAXKMMHOM JHUCK NEpPEeaeTcs M0 HaApYKHOMY WIIA 1O BHYTPEHHEMY
IUaMEeTPy Hepa3pe3aHHOM YacTH KOHYCa, COOTBETCTBEHHO

Tak kak mocajka BUTKa Ha BUTOK HE JOITyCTUMA, TO IIPU MPEIETbHON Harpy3Ke
Pppicy.» JOIDKEH OCTABATHCS 3a30P MEXKAY BUTKAMM:

5>0,1-d. (15)
[ar npy»uHbI t, B CBOOOJTHOM COCTOSIHUM:
t= PHP.PAC‘{. +d +8 . (16)
Z-n
BricoTa NONHOCTBHIO CKATOU MPYKUHBIL:
H; =(n1-0,5)-d. a7
BricoTa npy>XHHBI B CBOOOTHOM COCTOSTHUH
Ho = H; +n-(t—-d). (18)
BeicoTa npy>KMHBI IPU MIPEABAPUTEIBHOM eopMariuu (TI01 HAarpy3Koi P, )
H, = H, P;P ' (19)

JlaHHbI€ 110 pacyeTy MPY>KUH 3aHOCUM B TaOJIHILY.
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Tabmuua - Pe3ynbrarel pacuera NpyKUH CLETIEHUS

Cpennuit [TosHOE MowmeHTt
Kectkocth

Yucio Juamerp JIaMeTp KOJIMYECTBO OVSKHHLL TPEHUS
PY>KUH IPOBOJIOKH, TIPYKHHBI BHUTKOB Py ’ (PUKIIMOHHBIX
ip, €0. d, wum (BUTKA), IPYXKUHBL, Z,__ 9JIEMEHTOB,

DcpaMM nn,e(). M MTP! H-m

MOMEHT nipeaBapUTEIHLHON 3aTSXKKU MPY>KUH:
MHPE,ZZ :O’Z'MMAX . O

MaxkcumManbHoe HAIIPSKCHUC ITPYKHUHBI z[eMH(bepa OIIPCACIIACTCA 110 q)OpMYJICI
_ M nPER B O

’
MAX n

MHEW _

raC N - YUCJI0 BEAOMBIX JUCKOB CUCIJICHUS, eo.

Ycunue, cxxumMarolee oiHy IpyXuHy aemidepa:
M AEm
MAX

Pip = gix | 0
1P
rne R - paguyc NpuIoKeHus ycuius K npyxune, v (R=0,08 u).
[IpynumMas BO BHUMaHUE OOJBIIYIO KECTKOCTh NPYXKUH Jemidepa,
HaIpsSOKEHUE BBIYUCIAEM 1O (opMyJsie, YUYUThIBarOLEed (opMy CedeHHs, KPUBU3HY

BUTKA U BIIMSAHUC nonepequﬁ CHIJIBI. 8. P D

] 0

T
MAX
n-d3

rae « - KO3(pPUIUEHT, YyUUTHIBAIOIINI KPUBH3HY BUTKOB W BIIMSHHE MONEPEYHON
cuItbl; [t ]=700-900 MTla.

Onpenenenue ko3 uuneHTa 3anaca cuenJaeHus
PaboTocrocoOHOCTH CLICTUICHUS! ONPEICIISIOT 0 KO3 (UIIMEHTY 3amnaca:

B=[B], €

rae B.[B]- coorBercTBEHHO (haKTHUECKHMI M JOIyCKaeMbIi KO QHUIMEHTHI 3amaca

CIICTUICHUS.
HUcxongHble naHHBIC:
- YCWIME P,, TPYXUHBI NPU BKIOUYEHHOM CUCIUICHUU C UWJIMHIPUYECKOU

(TapenpyaToi) NPYyKUHOU, H ;
- YUCJIO i, HWIMHAPUYECKUX MPYKUH;

- kodhdunmeHT TpeHus p  GPUKIUOHHOTO JMCKA IO CTAIH WIA YyTYHY
BCYxyt0 (1 =0,25-0,35);
- gucyio i map TpeHus (i=2-n, A€ n - YUCIO BEAYIIMX JWCKOB). Jlst
OJIHOAMCKOBOTO CHEIUICHUS i =2, JIJIsl ABYXJUCKOBOTO - i =4.
- cpeHull paauyc R, TpeHUs GPUKIMOHHOTO KOJIbLIA, M,
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- MAaKCUMAaJIbHBIN KPY TSI MOMEHT My » H - M

- KPYTAILIUNA MOMEHT M ;0 TTPY MAaKCUMAIbHOU MOIIHOCTH, H - M |
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- YacTOThl BpallCHUA Ny , Ny KOJCHYATOI0 Bajla COOTBCTCTBCHHO IIpH

MaKCUMaJIbHOM MOIIHOCTHU 1 MAKCUMAJIbHOM MOMCHTC, Mqul;

- K03 duIMeHT K, yBEIHMUYCHUS KPYTSAIIETO MOMCHTA,;
- JoIyckaeMblii kodddunment 3anaca [ | cuerenus.
[Topsnoxk pacyera:
1. MOMEHT TPEHHS CIETUICHUS
My =Py iy -p-i-Rep (2)

P

2. D heKTUBHBIN KpyTALIIUN MOMEHT JJBHTaTejs:

M =x-M a+b( *)-c( *)? , (3)
e NMAX | — I |
I’]N nN J
rae n, - TEKymlas 4YacToTa BpalleHWs KOJIEHYaToro Baja, wmuw™ ; ab,c -
0e3pa3MepHblie KOA((DUIIUEHTHI.
o= [Kr Ky - 2-Ky) 1], @
[Kn (2-Ky) _1]
A k. (5)
(1-0,5-Ky)
c=0,5-K,-b, (6)

rae K,,K, - Ko3QhUIMEHThI, YYUTHIBAIOIIUE MPUCTOCAOIUBAEMOCTD 110 MOMEHTY U

I10 4aCTOTC BpaIlICHHA.

Kr = g 7
NMAX
n
K,=—. 8)

3. Koaddurment 3amnaca crenieHus Iy BCEro Juara3oHa 4acToThl BpalleHus
KOJICHYATOTO BaJjia:
B = Mip _ (9)
M,
4. ITpoBepsieTcs BbINOAHEHKE yCIoBHS (1).
Pesynbrathl octaibHbIX pacyeToB 1o 3aBucuMocTsM (3) u (9) mpu dvactore

BpaIIeHUs] KOJEHYATOro Bajia Ny, OO Ny Muw® TIOKAa3aTh B BUAE Tpaduka Uit

npuMepa MPEACTABICHHOTO HA PUCYHKE
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Pucynok - 3aBucumoctt M ¥ [3 OT 4acTOTHI BpallleHHs KOJICHYATOrO BaJia IBUTATEIIS

Pacuem winuyes 6edomozo eana cyennenus

Pacuer nummneB BeAOMOIro Bajla CLEIUICHUS 3aKJIIOYaeTcs B ONpPENeNICHUU
HaIpSOKEHUN CMATUS M cpe3a U NPOBEPKE YCIOBUI MpoOYHOCTU. Jnamerp Bana
OpPUEHTHUPOBOYHO MOKHO OINPEIEIHUTH 1O (hopmyJie:

d zi/m, (20)

r1e [tke ] - momyckaemoe KacaTeabpHOE HAPSHKEHHE KpydeHus, [tkp |=25-30 Mila.

CranpmaptHeie  pasMmepbl mmmuieB omnpenenstorcs no ['OCT  1139-80
«CoenuHenus UTMIIEBBIC», OCHOBHbBIC TapaMeTphl MPUBEACHBI B TabuIle 4.

Tabmuna 4 - CrangapTHBIC pa3Mepbl NUTHIICB

Hucno uumieB, BuyTtpennuii nuamerp Hapy>xHnb1it tuamerp
Iupuna 3y6a b, , mm
Z, d,,, mm D, mm
6 23 26 6
6 26 30 6
6 28 32 7
6 32 36 6
6 36 40 7
6 42 46 8
6 52 58 9
6 56 62 10
6 62 68 10
6 72 78 12

Hanpspkenue cMsTus HUTUIEB (OTHOIIGHHWE Cpe3arolledl CUJibl K TUIOIIAIN
OTIACHOTO CEUEHUs) ompeesieTcs no popmye:
_ 8'MC

0,75-(D2, —dZ,) ler -2y

, (21)

Gcum

rae Dy, - Hapy>KHbII JuaMeTp UUIMIEB, u; d,, - BHYTPEHHUN NUAMETP LUIUIIEB, M,

lo; — ATTMHA CTYNUIBL, M; Z, - YUCIO UUIMLEB; M, - CTATUYECKUNA MOMEHT TPEHHUSI.
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CraTnyeckuii MOMEHT TPCHUA CHCIIJICHUA OIIPCACIIAIOT I10 q)OpMyJIei
Mc = MeMAX B ’ (22)
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e Mavax — MaKCHMAJIbHBIN KPYTSIIMA MOMEHT nBUratens, H-u; B — koddduipeHt
3araca CUEIJIeHUSI.

JIvHa CTYNHUIIBI 3aBUCUT OT KOHCTPYKIIMH CLETUJICHUSI K €T0 pa3MEpPOB, MOKHO
IPUHATH B pacueTax l.; =40-60 mm.

JlomyCcKaeMoe HalpsHKEHUE CMSATHS COCTABISET [ oy |=200-300 Mlla.

PacueTHOE HAIIPpSOKCHUC  CMATHA  TOJIKHO OBITH MEHBIIIE AOITyCKacMOIo
HAIIPSKCHUA. YcnoBue IMPOYHOCTH:
Ocy S [G CM]'
HanpskeHne cpesa NUINIEB MOKHO ONPEIENTb 110 GopMyJIe:

4-M
T =d ¢ H
cp
w Vet By -2y

(23)

rae b, - mIMpuHa HUIANLA, M.

JloryckaeMoe HampsuKeHHE Cpe3a COCTaBIsieT [tcp|=60-85 Mila . YcioBue
HIPOYHOCTH:

Tep < [T CP]'
Pacuem npusooa cyennenus
Y 100cTBO yrpaBieHHUs CLEIIEHHEM 00€CIeUMBAETCS MPaBUIBHBIM BBIOOPOM
nepeJaToyHOro Yyucia NpuBoja, YTOObl UMETh:
1. OnTuManeHy10 BEIMYMHY NEpEMEILECHUs TIe1alu, He Ooee:
— JUIs1 JIETKOBBIX aBTOMOOUIIEH — Spgy =160 mm;

— IS TPY30BBIX aBTOMOOWIEH — S, =190 am.

TIE]]
2. MakcumanbHY0 BEJIMUMHY YCUJIUS Ha Teiaiu, He Ooee:

— JUIA CLEIUIEHH JIETKOBBIX aBTOMOOMIIEN — P, =150 H ;

— JUIA CLIEIUIEHHUS TPY30BBIX aBTOMOOMIEH — P, =250 H .

Mexannueckue npuBoAbI (pUc. 3) B HACTOSIIIEE BPEMSI TPUMEHSIFOTCS TOJIBKO Ha
JIETKOBBIX aBTOMOOMJISIX 0CO00 MaJIOTO Kjlacca; Ha TPYy30BbIX aBTOMOOMIISX, aBTOOYyCax
1 JICTKOBBIX aBTOMOOMJISIX MAJIOTO KJIacca M BBIIIC MPUMEHSIOT THIPOIIPHBO/I.

Pucynok 3 - Cxembl IPUBOJIOB CIICTUICHHUS
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@ — MEXaHUYECKUN IPUBOJL; 6 — THJIPaBIMYECKUI IPUBOJT

ITpu pacuere npuBOAa pacCUUTHIBAIOTCA €r0 MEPEAATOYHOE YUCIIO, YCUINE Ha
nefanu U xoj neganu. Kpome 3TOro, ompenensitoTcsi T€OMETpUUYECKUE pa3Mephbl
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pBIYaroB, IIMHAPOB W TAr npuBoaa. OOIee MepeaaToyHoe YHUCIO MPHUBOJA
CHEIIeHUsI ¢ TMepupepuiHbBIMI TPYKUHAMH i, BKIIOYACT IEpPEelIaTOuYHOE YHCIIO

IncaaJn CHCINICHHUA iHEﬂ’ nepCaAaTO4YHOC YMCJIO BMJIKH BBIKIHOYCHHA CLCIINICHUA iB,

MepecaaToO9YHOC YUCI0 T'HAPABIMICCKOIO IIPUBOJA i " nepeaaTovYHoOC 4Y1McCJjIO pbr4aroB

BBIKJIFOUCHUS CLHEIJICHUS i .

.. .. . acde
lnp =gy Velr -lp :EE - !

. f
€ a U b — Iieun neganu; ¢ U d — M€Y BUIKU BBIKIIOYEHHUS; d;, U d, — IUaMETPhI
HCIIOJIHUTEIBHOIO U TIABHOIO LWJIMHJIPOB T'MJPONPUBOJA, e U f — 1uteun peryaros
BBIKJIFOUEHUS CLCIUICHUS.
OOmiee mepenaToyHoe YHCIO TPUBOJA CHEIUIGHUS C JauadparMeHHON
NPY>KUHOU i, BKIIOYAECT TMEpPEJATOYHOE YHUCIO JICNECTKOB auadparMeHHOM
NPYXHUHBL i, , M[EPEHATOYHOE YWUCIO BWIKU BBIKIIOYCHUS CLCIUICHUSA i,

nepeaaTo49YHOC 4YrUCJIO THAPABIMYCCKOIO IIPHUBOJA i u NnepeaaToYHoOC 4YrcCjao ncaain

CUCTUICHUS 1,

o
[N
@D

lpp =gy Ngelp -1y =

o |o
aie
Q,:Jr\)
—_

€ a U b —ie4u neaain; ¢ U d — IJI1e4Yd BUIKU BBIKIIFOYEHUS; d;, U d, — AUaMETPhI

UCIIOJIHUTEIBHOTO U IJIaBHOTO LMJIUHAPOB TMIPONPUBOAA, e U f — 1uieun peryaros
BBIKJIIOUEHUS CLETJIEHUS (JIEIECTKOB IUa(parMeHHON NPy KUHBI).
[lepenaTounoe uwuciao nuadparMeHHOM NPYXKHUHBI MOXHO OIpPENeIUTh IO
dbopmye:
i =¢-D.-D,
T f D -D
E C
Jlis  coBpeMEHHBIX KOHCTPYKLMH NPUBOAOB oOlIee MepelaTOuYHOE YHCIO
COCTaBIISIET i, =25—45 W JOKHO oOeclieunBaTh YCWIME Ha Teaaib JJIsl JIETKOBBIX

aBromoOuseit He 6onee 150 H, nist rpy30BbIx aBTOMOOMIIEH He 607ee 250 H. B cnydae
€CIIM YCHJIHWE Ha NeJajlb IIPEBBINIACT YKa3aHHBIC 3HAYCHUS, IPUBOJ CLCIICHUSI
noJKeH ObITh cHaOxkeH ycunuteneM. CyIecTBYIONUE KOHCTPYKITUU

IIPUBOJIOB UMCIOT 00BIYHO clIeAyIolIe 3Ha4YeHUs NepeaaTOYHbIX Yuce: i, =3,8-5,5;

i, =1,4-2,2. B pacuerax OOBIYHO 3aaF0TCS 3HAYEHUSIMHU MEPETATOYHBIX YUCEIT i, ip
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, 1, 3aTEM HAXOIAT NEpEaAaTOYHOC Y CII0 N€aaIn CUCIIIICHUSA iHE/] .

I[anee OIIPCACIIAIOT PACUCTHOC YCHIIMC Ha IICAAJIb H MOJIHBIN Xo4 IIcaain
CHOCINICHHUA U IIPOBCPAIOTCSA yCIIOBUAL

P gy < [PHEﬂ]; S g < [SHEﬂ]'

MaxkcuMmanbHas BeIMYMHA YCWIMSA HA IENand CLCIUICHUSA C YCUIIMTEIEM HE
JIOJDKHA  TIPEBBILIATH [an]=150 H, CUCIUICHUSA C YCHUJIUTEIIEM [an]=250 H.

Jlomyctumas BenuMuyMHA XOJ4a MENAUA JJIs JIETKOBBIX aBTOMOOMIIEN [S,M]=160 MM,

JUISI TPY30BBIX [SHEZZ ]: 190 mm.

Ycunue Ha nefans onpenesnsercs no Gopmyse:
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, (24)

P = P > MAX
R PR R T
rae P, - ycunme Ha nemamu, H; v, - KIIJI npuBoma cuemienus, s

MEXaHUYEeCKOro nmpuBoaa ngze =0,7-0,8; 11 rTHAPABINYCCKOro NpuBoaa nze =0,8-0,9
OOBIYHO CILICTUICHUE MPOCKTUPYETCS TaK, YTOOBI MPH BBHIKIIFOYECHUN HAKUMHOE
yCUJIME NIPYKUH yBennunuBanoch Ha 20 %, T.e.:

T 'deP T i (25)
P =12.Pc =12 "
> MAx > 8-D,,
rae Py, — YCWIME NpPYXHHBl TIpH BBIKIIOYEHHH CUCTUICHHS, H, 1, -

MaKCHUMaJIbHOE HaIpsiKeHue Kpy4denus, [la; d,, - AuameTp MpOBOJIOKH MPYKUHBI, M,

T — HANpsDKEHHWE KPYYEHHUs NPYKUHBL, [la; Z, — YACIO0 HAXKXUMHBIX NPYXUH; D, —
JTUaMETP MPY>KUHBL, M.

MaxkcumasnbHOE HalPsSKEHUE KPYUYEHHS COCTABIISIET [’C MAX ]= 700-900 Mlla.

[TonHbBIN X0/ Tegany MEXaHHYECKOTO MPUBOJIa CKIIABIBAETCS U3 CBOOOIHOTO
X0/Jla menani, pabovyero xoza u yrnpyrux aedopmariuii aneMeHToB npuBoja. [ToaHbi
XO/JT TIeJJaJTA TUAPABINYECKOTO MPUBOA PACCUUTHIBAECTCS MO hopmyie:

O'lur | ag i, (26)

Ip

SHELI =Scp +5p =

rae S,,, — TONHbIM XOA NENalu NPUBOJA CLEIUICHHUS, M, S, — CBOOOIHBIA X0
neganu, m; S, — pabouuii Xoja menand, M; & — 3a30p B MEXaHM3ME BBIKIIIOUCHUS

(Mexy MydTOM M pblyaraMu BBIKITIOUEHHS ), M; AS — XOJ HAXKUMHOTO JUCKA, M; i, —
MIEPEAATOYHOE YUCIIO PHIYATrOB BBIKIFOYECHHS.

BennuunHa 3a30pa B MEXaHU3ME BBIKIIFOUCHUS:

— JUIA CUEIUICHHH ¢ TepuepuilHbIMU IUIMHAPUYECKUMH TPYKUHAMH —
0=15-2,0 uwm;

— JUIS CUETIJICHUH C IEHTPaTbHOM auadparMeHHON mpyx uHOU — O =3,5—4,0

XO0J1 HOKMMHOTI'O JMCKA:
— JIJIS1 OMHOJAMCKOBBIX cletuieHui — AS=1,5—-2,0 wwm;
— JUISL IBYXJMCKOBBIX CUETUIEHUN — AS =2,4—2,8 mm.

Hnousuodyanvroe 3aoarnue
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CTYI[GHT BBI6I/IpaCT TOT BAapHUaHT 3aJaHHWs, HOMECP KOTOPOro COBIIAAA€T CO
CIIMCOYHBIM IOPAJAKOBBIM HOMCPOM, YKA3aHHBIM B CIIMCKC I'PYIIIIBLI 110 Ta6J'II/II_[e 5.
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Tabnuna 5 — Beibop Moaenu TpaHCIIOPTHOTO CPEACTBA

Ne Mopnens Ne Mopnens
BapUaHTa ATC BapHaHTa ATC
0 I"'A3-33086 10 YPAJI-5557
1 VA3-31512 11 I"'A3-3307
2 31J1-433360 12 ITA3-3205
3 I'A3-2705 13 YPAJI-4320-01
4 KamA3-4308 14 31JI-3250
5 KpA3-6510 15 MA3-4370
6 KamA3-4310 16 KamA3-5320
7 I'A3-31029 17 borpan A069
8 YPAJI-63685 18 'A3-33104
9 MA3-6430 19 ITA3-3206

Tab6nuia 6 — CBeieHHs 0 MOJICTISAX TPAHCIIOPTHOTO CPEJICTBA
I'A3-33086 «3emuasax»

YA3-31512

MaxkcumanbHbIi KPYTAIIANA MOMEHT M, ,

H-m/( mun) — 413/1500

3NJI-433360

I'A3-2705

MaxkcuManbHbIA KPyTAIUK MOMEHT M, ,

H-m/( munt) — 168/2200-2500

MaxkcuManbHbIN KpYTAIMNA MOMEHT M, ,

H-m/( mun~t) — 401,8/1800-2000

KamA3-4308

50

MaxkcuManbHbII KpyTAIMA MOMEHT M, ,

H-m/( mun) — 220/2500
KpA3-6510




S
l-hh v BLey

MaKCI/IMaJ'IBHBII/I prTﬂmI/H/I MOMEHT M, , MaxkcuManbHbIi Ky TAIMA MOMEHT M, ,
H-m/( mun~t) — 905/1500 H-m/( munt) — 883/1250-1450

KawA3-4310 ~  _ _ __ TA3:31029

Sk
= - ey
i

’—1

MakcumanbHbIi KPYTALIUN MOMéﬁT M 1< P\, MaKCI/IMaJ'ILHLII/I prTSIIJ_II/II/I MOMEHT, M,
H-m/( munt) — 637/1600-1800 H-m/( mun~t) — 182/2500
YPAJI-63685 MA3-6430

MakcuManbHbIl KPYTALIMH MOMEHT M, , MaxcuManbHbIi KPYTANIMA MOMEHT M., ,
H-m/( munt) — 1274/1100-1300 H-m/( mun) — 1870/1500
YPAJI-5557 I'A3-3307
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MaxkcuManbHbIi KpyTAIMUA MOMEHT M, , MaxkcuManbHbII KPYTAIIMNA MOMEHT M, ,
H-wm/( munt) —882/1100-1300 H-m/( munt) — 274,7/2250

ITA3-3205 YPAJI-4320-01

MakcuManbHbIi KPYTALIUI MOMEHT M, ,, MaxkcuManbHbli KpYTALIMI MOMEHT M, ., ,

H-m/( munt) — 284,5/2000-2500 H-m/( munt) — 637/1400-1700

3UJT-3250 | MA3-4370

MakcHMaTb bt KPYTAIINI MOMEHT M, , MakcuMabHbI KPYTAIIMA MOMEHT M, ,
H-m/( munt) — 350/1300-1700 H-m/( mun~t) —580/1500

KamA3-5320 Borman A069

MakcHMATbHbIH KPYTAIMA MOMEHT M, , MaxkcumanbHbIi KpyTAIMA MOMEHT M, ,
H-m/( mun~t) — 834/1200-1400 H-m/( munt) — 284/2000
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I'A3-33104 ITA3-3206
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MakcuManbHbli KPYTAIIANA MOMEHT M, , MaxkcuManbHbIi KPyTAIIUNA MOMEHT M, ., ,

H-m/( munt) — 420/1400 H-m/( munt) — 314/2250
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ITpunoxxenue 1

3aBeayroniemMy Kapeapor TpaHCIOPTHO-
DHEPreTHUECKUX crucTeM YeOoKcapCcKoro HHCTHTYTA
(bununana) MOCKOBCKOTO MOJIUTEXHUYECKOTO

YHUBEpPCUTETA

CTYyJIEHTa

rpyImma

TCII.

3asBJICHHC.

HpOHly 3aKpCIIUTh 34 MHOU TEMY KYPCOBOI'O ITPOCKTA

«

»

10 ANCHUIIIINHC
«

».

M HA3HAYHUTh PYKOBOJHUTCIICM

CryneHr / /
(monuce) (®UO crynenra)
PykoBoguTenb / /
(monnuce) (®UO crynenra)
3aBenyromuii Kaheapoit / /
(moxruck) (®UO 3aB. kadenpoii)
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[Ipunoxxenue 2

MUHHUCTEPCTBO HAYKH U BBICIIEI'O OGPA3OBAHUA POCCUIICKOMN ®EJEPAIIAN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEKXKIEHUE
BBICIIIEI'O OBPA3OBAHUA «MOCKOBCKHI MOJIMTEXHUYECKWI YHUBEPCUTET»
YEBOKCAPCKHI UHCTUTYT (PUJIUAIT) MOCKOBCKOI'O INIOJIUTEXHUYECKOI'O
YHUBEPCUTETA

Kadeapa TpaHCIOpTHO-DHEPreTHYECKHE CHCTEMbI

KYPCOBOM ITPOEKT
IO JUCIHHUIIJINHEC « HpoeKTI/IpOBaHHe HA3€EMHbIX TpaHCHOpTHO-TeXHOJIOFI/I‘leCKI/IX CpCIlCTB»

HanmMmeHoBaHuEe TEMbI

Per.Homep Brimosann :
CTYJIEHT Kypca, TpYIIIbI
dbopmbl 00yUeHUS

no cnenuanbHocth 23.05.01 Hazemnsble TpaHCTIOPTHO

TEXHOJOTHYCCKHEC CPCACTBA

®.1.0.
JlomymieHa k 3amure Hayunsliit pykoBoauTeNs:
« » 202 _r.
TOJKHOCTb, 3BaHHE
MMOJIHNCH ®.1.0.
3amuTa KypcoBOi paboThI:
Onenka
Jata « » 202 _r.

[Toanuce Hay4YHOTrO PYKOBOJIUTENS

Yebokcaper 202__ .
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[Ipunoxenue 3
OT3bIB PYKOBOJAUTEJIA
Ha KypPCOBYIO padoTy

CryaeHt
Kadenpa TpancnopTHO-3HEPTETUYECKUE CUCTEMBI
Hampanenue moaAroToBKy (CHEUAIBHOCTD) U MPO(UITH (CIICITHATH3AITS)

HaumMmeHnoBaHnue TeMBbI;

PykoBoautens:

JIOJKHOCTB, 3Banue, ©.1.0.

I. AKTyaHBHOCTL TCMBI KYpCOBOI'O IIPOCKTA

2. CoOTBETCTBUEC IMOJIYUYCHHBIX PE3YJIbTATOB 3a4BJICHHLBIM LCIIAM U 3a/la4aM

3. XapakTepucTrka UCIOIb30BaHUs B MPOEKTE UCCIIEA0BATEIHLCKOTO HHCTPYMEHTapHs (aHaIu3a,
CHHTE3a, CTATUCTUKO-MATEMATUUYECKON METO0JIOTHUH, TAKETOB MPUKJIAHBIX IPOrpamMM U T.II.)

4. CteneHb CaMOCTOSITEILHOCTH TIPU paboTe HAJl KypcOBOM paboTOM (CaMOCTOSITEIBHOCTh
U3JI0KEHHS M 0000IIEHUsI MaTepuaia, CaMOCTOsITEIbHASI HHTEPIIPETAIUS TTOJTyYSHHBIX
pe3yabTaTOB, 000OCHOBAHHOCTH BBHIBOJIOB)

5. Onenka oopmiieHus: IPOEKTa B COOTBETCTBUU C TPEOOBAHUSIMHU, COAECPIKALIUMUCS B
MeTonnueckux yKa3aHHUsX M0 BBIIOJHEHUIO KypCOBOM pabOoThl, pa3pabOTaHHBIX U
YTBEPKJICHHBIX Kadeapon

6.3aMedaHus 10 MOATOTOBKE U BBIMOJHEHHUIO KYPCOBOIO MPOEKTa

7. KypcoBoii MpOEKT COOTBETCTBYET MPEAbSIBIIEMbIM TPEOOBAHUSIM U MOXKET OBIThH
PEKOMEHJOBaHAa K 3alIUTe

8. Ouenka

« » 202 . /
(moamnuck paciudpoBKa MOAIUCH
PYKOBOJIUTEJIS)
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