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IJIABA 1. TATOBbI PACUET

TsaroBblii pacyeT YCTaHABIMBACT CBSI3b OCHOBHBIX KOHCTPYKTHBHBIX
rmapamMeTpoB aBTOMOOWIISA, €T0 arperaroB M MEXaHW3MOB C TITOBO-CKOPOCTHBIMHU
CBOMCTBAaMU aBTOMOOMIIA.

3amaveli MPOEKTHUPOBOYHOTO  pacyeTa TATOBOTO  pacuera  SIBISIETCS
oTIpe/ielICHNE OCHOBHBIX IMapaMeTPOB JABHUTATENs (MaKCUMajbHAash MOIIHOCTH N, ,
YTJIOBasi CKOPOCTh BPAIICHHS KOJICHYATOTO Bajia MIPH MaKCUMaJIbHONW MOIITHOCTH N )

U TpaHCMHUCCHU (TIepeaTOYHbIE 4Yucia IJIaBHOW mepeaadn U, , KOpoOKH mepeaad
U x ), KOTOpbIE 00ECIICYNBAIOT MAKCUMAJIBHYIO CKOPOCTh JBIMIKEHHSI aBTOMOOWIIS IO
OOBIYHBIM JIOPOTAM U BO3MOKHOCTH JBUKEHHUSI TIPU TMOBBIIIEHHOM CONPOTHUBICHUU
JIOPOTH.

1.1 IMOCTPOEHHUE BHEIIIHEN CKOPOCTHOM
XAPAKTEPUCTHUKU JIBUTATEJIS

1. O0mue cBeaeHus

OcCHOBOM 1JIs TATOBOTO pacueTa aBTOMOOWJIS SIBJISIETCS BHEIIHSISI CKOPOCTHAS
Xapaktepuctuka japuratens (puc. 1.1), KoTopwple ITOKa3bIBAalOT HM3MCHCHUS
3¢ (PeKTUBHON MOIIHOCTU ABUTATENs Ng, KPYTAIIETO MOMEHTa M. WU YJICIBHOIO
pacxojia TOIJIMBA (e OT YIJIOBOM CKOPOCTH BpPAIlEHUS KOJIEHYATOrO BaJla ®f .
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Pucynok 1.1 — BHeniHue CKOpOCTHBIE XapaKTEPUCTUKHU ABUTATENEH:
@) MTU3eNbHBINA ABUTaTeINb; 6) OCH3MHOBBIN IBUTATENb

[To ocu abciuce OTKIAIBIBAIOT B MaciiTabe COOTBETCTBYIOLIME 3HAYCHUS
YTJIOBOM CKOPOCTH BpAIICHHS KOJICHUATOTO Bajia IBUTATEIIS:
- ®,y - MUHUMAJbHO YCTOWYNBAs paboTa JBUTATEIIS

- U1 OGH3WHOBBIX JBUTATENEH omin =65—75 ¢
- JUTA QA3ENBHBIX JBUTATENEH omin =75-85 ¢*.
- @y - IPU MAKCUMAJIBHOM KpyTsiieM MoMeHTe (wy = (0,6—0,8)-on );
- ON - TPU MAaKCUMAJIbHOM MOIIHOCTH (HOMHUHAJIbHAS YTJIOBas CKOPOCTH)
OIpENENACTCS 110 POTOTUILY WIIH 1A€TCs B 3aJaHNH;
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- ®,,y - MAKCUMAJIbHOMU NP MOJIHOM MOJa4e TOIUINBA
- IS IBUrateseil 0e3 orpaHuuuTeNe yrioBOl CKOPOCTH — OCH3UHOBBIE
®,,x =(1,05-1,1)-0n, IU3ETBbHBIX Oumay = (1,1-1,15) 0N
- JUIsL IBUTATENEN ¢ OTPAaHUYMUTENIEM YIIIOBOM CKOPOCTH ®,,,, = ON .

2 OnpenesieHue 3HaYeHH I(PPeKTUBHOH MONIHOCTH I XapaKTePHbIX
TOYEK
TOYKA A

[TotpeOHnass MomHOCTh jBHraTeNis N, TpU MaKCUMAJIbHOW CKOPOCTH
aBTOMOOMJIS C pa3peIieHHON (HI(:)J]H(%I?I) M8(.3(:COI>'I (Touka Al) OnpeIeAeTCS:
K - ‘L . ‘L

N =(—2 A MAX L A v MAX). , kBm,
v
1000 1000 N+
e H-c? _
K, - Ko9(pduumreHT o0TeKkaeMOCTH aBTOMOOWIIS, _ - mIomaab J1000BOM
M4 ’ I:A N
MOBEPXHOCTH, M° | Umax - MAaKCHMallbHas CKOpPOCTh aBTOMOOWIA, — |

C

VYo - KOOPGUIMEHT COMPOTUBIICHUS JOPOTH MIPH MAKCUMAIBLHON CKOPOCTH; G, - BEC
aBTOMOOWIISA, H ; Ntp - KOA(PPUIIUEHT MOJIE3HOTO ACHUCTBUS TPAHCMHUCCHH.

[IpubnuxkeHHble 3HaYeHUd Kod(pPuuueHTta OO0TEKaeMOCTH aBTOMOOMIIA
BBIOMPAFOTCS TI0 CIACAYIOIINM KPHTEPHSIM:

- TOHOYHKIA aBTOMOOMIL K,=0,15-0,2;

- IETKOBOI aBTOMOOMJIL ¢ 00TekaemMoit popMoit Ky3oBa K, =0,2-0,32;

- JIETKOBOM aBTOMOOMIIb C He0OTeKaeMoil popmoii ky3oBa K,=0,35-0,6;

- Ipy30BOii 0OpTOBOI aBTOMOOMIL K,=0,5-0,7;

- ¢ Ky30BoM ¢Gypron K;=0,5-0,6;

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

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

- K, yBenuuuBaeTcs Ha 15—25% Ha KaXXAbIi IPULET aBTOIIOE3a.

[1nomaas 1060BOI MOBEPXHOCTH OMPEEsIeTCs MPUOIMKEHHO 10 (hopmyiam

- ISl TPY30BBIX aBTOMOOUJIEH U aBTOOYCOB:
F.=B-H,,
- JIJIs1 JIETKOBBIX aBTOMOOWIICH:
F,=0,78-B,-H,,

rjae B - Kojes KoJjieC aBTOMOOWs, m ; B, - ra0apuTHas IIUPUHA aBTOMOOWJIS
(Hamboubias), u; H, - rabapuTHasi BICOTa aBTOMOOWJIS (HauOObIIas), M.

Bec aBromobOwitst onpenensercs no Gpopmyiie:

Ga=my4-g :[mo +(70+ M) Npec +mrp]'g )

IJIE Mo - Macca CHAPSHKEHHOTO aBTOMOOWIIS, ke ; N, - YUCIO MAaCCaXXUPOB, eo.;
m,, - Macca Tpy3a (711 TPy30BOr0 aBTOMOOUIIS - TPY30MOABEMHOCTD, JIJIS JIESTKOBOTO
aBTOMOOMIISA - 25-50 x2); m; - Macca Oaraxxa OJHOTO Maccaxwpa (sl JETKOBOTO



aBTOMOOWMIIA - 10 e , A1 MEKAYHAPOIHOro aBTo0yca - 21 k2, aBTOOYCOB MECTHOTO
cooOIeHus - 11 k2).

Koadduiment conpoTuBieHuss MOpPOTH MPU MAKCHMAIBHOW CKOPOCTH Wy
BXOJIUT B HUCXOIHBIC JAaHHBIE U 3a/al0T PaBHBIM KOd()(PUIMEHTY COMPOTHBICHUS
KaueHuto f, Mpu MaKkCUMaJbHOM CKOPOCTH aBTOMOOWJISA, pa3BMBAEMOW Ha paBHOM
TOPU30HTAIILHOM Jopore (s achanbToOeTOHHOM - y, =0,007-0,02).

Jus  rpy3oBBIX aBTOMOOMJIEH , 3aJal0T B JHANa30He 3HAYECHHUU
Wy =0,025-0,035.

KIIJ] TpancMmuccuu nrp - MeXaHWYecKuil KO3(PPHUIMEHT MOTeph HA TPEHHUE C
Y4eTOM YHuCIa nap 3y0daThiX mepenady B KHHEMaTHYECKOM cXeMe TPAaHCMUCCHH
POTOTHUIA ABTOMOOWIIS: o

T]TP =T]X.X. .nuu 'nKK '
rae n, , - KIIJI, xapakrepusyromuii morepu xojoctoro xoma (nx.x. =0,96)my - KI1J]
IHHApHYeckol mepenaun ( my =0,985 ); nx - KIIJI xoHwveckol mepenadu
(nx =0,975); n, ¥ n, - 9UCIO MAp, COOTBETCTBEHHO, IIMJIUHIPHUECKUX U KOHHYECKUX
nepenay, OMpeNeNIeMbIX M0 KHHEMAaTHYEeCKOW CXeMe TPaHCMHCCHU MPOTOTHIA
aBTOMOOMJIS.

Jlis aBTOMOOMIIeH, UMEIOMUX B TPAHCMUCCHH THUAPABINYECKUE TEepeaadn

(runpotpanchopmatopsl, ruapomydTsl), KIIJ] TpancMmuiccun paBeH MpOU3BEICHUIO
MEXaHHUYECKOTO My U ruapaBiandeckoro nryy KITI:

Nre =M Nrug -
HauGonbmme 3nHauenuss KIIJ[ rugporpanchopmaropa m,, =0,85-0,92
JOCTUKHUMBI TOJBKO IMPH ONTHUMAJIbHOM IEpPEeaTOYHOM OTHOUIEHHM B TpeJesax

0,7-0,8. KIIJ runpomydThl nry paBeH MepeaaTOYHOMY OTHOIICHHIO Or YIJIOBBIX
H

CKOpOCTEN TypOUHBI @7 U THAPOHACOCA ®y THUIAPOMY(PTHI.
TOYKA B

HomunanbHass MomHOCTE (B Touke B) ompenensercs 1o (Gopmyle
Jlelinepmana:
N

NMAX = ) (6)) L 2 (03] 3 KBm,
a- ( MAX ) + b( MAX ) _ C(M)
ON ON ON

r7e a,b,c - smmupudeckue K03PGUIUEHTHI, XapaKTePU3YIOIINE THIT IBUTATES
- U1t OEH3UHOBBIX ABUTATEIEH a,b,c=1,0;
- g mu3esier a=0,53, b=1,56, ¢=1,09.
TOYKA C

o )31

N =N -|ra-(0)M)+b(0)M )2 —¢( . kBm.

M MAX

oN N @y



TOYKA 11

MOIWHOCT TP MUHUMAIIBHO YCTOWYMBOW YTJIOBOM CKOPOCTH KOJIEHYATOI'O
Bajia aBurareis N,,, OIpEncisieTcs II0 cbopMyne g Touku C, TOJIBKO BMECTO ®m
IIOJACTABJISIETCS 3SHAYECHUE OMIN T

N —N X a.((’OMIN )+b(0)MIN )2 _C((’OMIN )3—| , kBm.
MIN MAX

o, o, Oy
3. Onpenesnenne KPyTAILIEr0o MOMEHTA /IJISl XaPAKTEPHBIX TOYEK

KpyTsamunii MOMEHT nBurartens M,, Il XapaKTEPHBIX TOYEK ONPEAEISIOT IO

COOTBCTCTBYIOIIIUM 3TUM TOYKAM 3HAYCHUAM rx U Ny -
N
=1000- _**
MEX o ! H-wm.

EX

4. OnpejaesieHue yaejJbHOI0 pacxoaa TOILIUBA ¢,

VYaenbHbId  pacxoj ~ TOIUIMBA (,, HAa pEXKUMax, COOTBETCTBYIOIIUX
XapaKTEPHBIM TOYKAM ONPEIEIIAFOT IO hopmyie; 7
g =g . a’—b"( EX )_I_Cr((’OEX )2 e
EX Emin [ ! !
N

ON J kBm-y
- OMIIUPHUYCCKHUC KOB(b(bI/II_[I/IGHTI)I, XAPAKTCPUIYIOIIUC TUII ABUTATCIIA

- UIs OEH3MHOBLIX ABUTaTeNe a' =1,2;b'=1,0;c'=0,8;
- U1 qu3eiien a’'=b'=1,55;¢'=1,0,
9e,. - MUHHUMAJIbHBIN YJIeTbHBIA pacxXo]] TOIUIMBa (MPUHUMAETCA MO MPOTOTHILY),

!

roe a’\b',c

2
xkBm-u
Jnst Oojiee TOYHOTO BBINMOJHEHUSI KPUBBIX 3aBuUcuMocTed Ng = f(owe)
Mg = f(we) U g = f(we) HE0OOXOAUMO OMNpeAeeHUue TEKYIIUX MPOMEXYTOUHBIX
3HayeHuit mo ¢opmynam (1.6-1.8), KoTOpble COCTUHSIOT IJIABHBIMHA OTHOAIONIUMU
JIMHUSIMU.

5. Pe3yabTarsl  pacyera napamMeTpoB  BHeENIHell  CKOPOCTHOM
XapaKTePpUCTHKU ABUTaTeJsl

PacueTHble 3HaUYE€HUs MapamMeTpOB BHEUIHENM CKOPOCTHOW XapaKTEPUCTUKU
JIBUTATEJISI PUBEICHbI B Tabmuiie 1.

Ta6nuna 1 — Pe3ynbratsl pacuera

No 3HaueHUs MapaMeTPOB MpU O ct
/' [TapameTpsl
/11 Oy wx OM wx ON ox, Opax
1 Ny, kBm
2 Mg, H-m
g 2
3 e —
EX xBm-u
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[Tapamerpsl

/o Opin X OM X, ON Ox Opax

4 Gy s —

PACYET HEPEJATOYHbIX YUCEJ AT'PET'ATOB
TPAHCMUCCHUHA

1. Pacuer nepeaaTouYHoro Yucja rJ1aBHOM nmepeaaun

[lepenaTouHoe YMCIO OMPENEISIOT U3 YCIOBUI 0OOecredeHus] MaKCUMaIbHOU
CKOPOCTHU JIBMYKEHUS Ha BBICIIEH pacyeTHOU nepeaaye:

U =36 Opax “ T , (21)
I
VMAX 'UB 'Uﬂ
rac UB -  HICpCAaTO4YHOC YHUCIIO KOpO6KH nepcaady Ha BBICIIEN repecaadc;

U, - MepesaToyHoe YKCIIO0 AOMOJHUTEIBHON (pa3naToO4HON) KOPOOKH Iepejad Ha

. KM
Beiciiel mepenade (U, =1,0); Vy - MakCHMalbHas CKOPOCTb aBTOMOOWIS, — ;
y

®mMAx - MaKCUMaJlbHasl yTJI0OBasi CKOPOCTh KOJIEHYATOro Baja, ¢ ') r, - paanyc KoJyeca
(momyckaeTcst paBHBIM TUHAMUYECKOMY), M.

[lepenatouHoe ynCiIO KOPOOKHU MIEepeiay Ha BBICIICH Tiepenaye:

- JIJIs1 IPSIMOM TIepeIauu JIETKOBBIX aBTOMOOMIIEH KJIACCUUECKOW KOMITOHOBKH U
IPY30BbIX aBTOMOOMJICH C YnCIoM mepenad e 6onee 6 - U;=1,0;

- QNsA  JIETKOBBIX ~ aBTOMOOWJIEW C  TOBBIMIAIOIIUMH  TIEperadyaMu
(nepeHenpUBOAHBIX) M  MHOTOCTYNEHUYAThIX KOPOOOK Tepenay  Ipy30BbIX
aBToMoOmIeH ¢ nenurenem - U, =0,7-0,8;

Panuyc xoneca onpenensieTcsi o BHIPAKEHUIO:

re=(0,5-d + A by, )-1072, (2.2)
rae A - KoddduiueHT nedopmaiuu MuHbI MO HArpy3Kou; b, - IMpHUHA TPOoPUIIs
IIUHBL, M d - BHYTPEHHUH (TOCA0YHBIN) TUaMeTp IIHHBI, M.

3nadenne kodduirenTa aepopMalui MIUHBI 10J] HATPY3KOH BBIOUPAIOT O
CJIEIYIOIUM TIapaMeTpaM:

- IS IHWH TPY30BBIX aBTOMOOWJIEH M aBTOOYCOB, NMArOHAJIBHBIX IITUH
JIETKOBBIX aBTOMOOWIIEN - A;r =0,85-0,9;

- I paguaiabHbIX IIHUH JETKOBBIX aBTOMOOMIICH - A =0,8—-0,85.

BepTukajapHyl0 HArpy3ky Ha OJHO Beaymiee Koieco G, MOJHOCTHIO
I'PYKCHHOTO aBTOMO6I/IHH OIPCACIIAIOT 110 BEIPAKCHUIO!
_9,8:(my +m;) Ak

Gy = : (2.3)
nl[]
TJIe n, - YACTO IIWH Ha BEAYIIEH OCH, ed.; Ax - KOA((UIIMESHT HArPY3KU HA BEIYIIHE
KoJIeca.
KoadduimeHnT Harpy3ku Ha BeIyIlIue Kojeca BRIOUPAIOT IO CIICIYIONUM
napameTpam:



- JIJIs1 JIETKOBBIX aBTOMOOMIIEH ¢ KOJIECHOU (popMysioit 4x2 - Ax =0,5-0,6;

- IS TPY30BBIX aBTOMOOUJIEH ¢ KoJIeCHOU (opMyIon 4x2 - Ax =0,65-0,75;

- JIJIs1 IOJTHOTIPUBOIHBIX aBTOMOOMIIEH - Ax =1,0.

HaiinenHoe pacyeTHbIM IIyTEM MEPEAATOYHOM YHCIO TIJaBHOW TEpenadn
JOJDKHO OBITH HE OoJiee:

- Y JIETKOBBIX aBTOMOOMIEH — 5,0;

- Y TPY30BBIX aBTOMOOUJIEH IPy30M0IbEMHOCTHIO 10 8 ToHH — 7,0;

- Y TPY30BbIX aBTOMOOMIIEH TPy30MObEMHOCTHIO CBBIIIE 8 TOHH — 8,0.

Ecnu 3Hauenune U, OpeBBIIACT YKa3aHHbIE 3HAUYECHUS, TO TJIABHYIO NEpeaady
CJIEMyeT BBITIOJHATH JBOWHOW WJIM IOCJE TJABHOW Tepemaadyd HeoOXOIMMO BBECTHU
KOHEYHbIE Tiepeaauu (KOJIECHbIE PEIYKTOPbI).

2. PacueT mepeaaTo4yHOro 4ymcJjia Ha MepBoi nepeaaye

[lepenatrouHoe uwMciio Ha mnepBod nepenade Ui HAXOIAT MO 3aJaHHOMY
TEXHUYECKUMH YCJIOBHSMU KOA(P(UIMEHTY CONPOTUBIECHUA JOPOTU W, (U3
BBIp@XKEHUSI JJIsl ONpEIeNIeHUss JUHaAMHuYecKoro (akrtopa, mnpeHeOperas CHUIION
CONPOTUBIIEHUS! BO3/lyXa, T.K. OHA HE3HAUMTEJIbHA Ha HEOONBIIUX CKOPOCTIX
JBUKECHHUS ):

Ga -y max -
Myax -Ur Uz e

: (2.4)

1

rie G, - BEC aBTOMOOWJSI C TOJIHOM HAarpy3kod, H ; M, - MaKCHUMAaJbHBII
KpYTAIIUA MOMEHT JBWTaTens, H-m ; W, - MaKCUMaJIbHBIA KOIPDUIUEHT
JOPOYKHOI'O COIIPOTUBIIEHUS, ITPEOJ0JIEBAEMOT0 HA IIEPBOM IIEpeaaye.

MakcuMalbHbIH KoddpureHT JIOPOKHOTO CONPOTHUBIICHHUS,
MIPEOA0JIEBAEMOTO Ha MIEPBOM NEpe1aye COCTABIISECT:

- 1151 JIETKOBBIX aBTOMOOMJIEH ¢ KoJIeCHOU (hopMyJion 4x2 - ymax =0,3-0,45;

- JIJIsl TPY30BBIX aBTOMOOUIIEH - ymax =0,3-0,4;

- 1711 aBTOOYCOB - ymax =0,28-0,33;

- 111 TPY30BBIX aBTOMOOUJIEH ¢ KOJIECHOU (hopMYyJION 6x4 - Yy =0,3-0,4;

- I TIOJHONPHUBOJHBIX ABTOMOOWJIEH TMpHU BKIIOUYEHUH MOHWXKAOUIEH
repenayy AeMyJIbTUIUIMKATOpa - ymax =0,6-0,7.

[lonyuenHoe 3HaueHue Ui NOpPOBEPSIETCA MO  YCIOBUAM  OTCYTCTBHS

OykcoBaHMSI.
J1J1s 3aTHEPUBOIHBIX aBTOMOOMJICH:

Ulﬁ( Ak -Gu @ L \], (2.5)
M Ur-Uy e L-hy '(PJ
JUIS TIPS THETIPUBOHBIX aBTOMOOHJICH:
u<[ mGirco L ) (2.6)
M -Ur-U;ne L+h, '(PJ
rae ¢ - Ko3QPUIHMEHT CUEeIIeHHs IBXKUTeNel ¢ goporoi (pmwax =0,6-0,8);L - Oaza
aBTOMOOWJIAA, ; h,- BBICOTA LIEHTPA MaccC, M.




BbIcOTy 1IEeHTpa Macc BEIOMPAIOT MO CIAEAYIOIIUM [TapaMeTpam:
- TPY’KEHHBII IPy30BOi aBTOMOOMIIb C KOJIECHOM hopMyIIon 4x2 - h, =0,9-1,5
M,
- TPY>KEHHBII TpPy30BOW aBTOMOOWIIb C KOJIECHOW (GopMyloll 4x4, 6x6 -
h,=0,8-14 x;
- JIETKOBbIE aBTOMOOMJIM C ITOJHOH 3arpy3Koi - h, =0,5-0,65 .
B cimydae He BBINOJIHEHUS YCIOBHM, TO Ui JAJIBHEWIIUX pacyeToB
MPUHUMAETCS 3HaYeHHe Ui 0 YCIOBUSM OTCYTCTBUS OYKCOBAHUS.
Kpowme Toro, moiydeHHoe 3HaueHre Ui TMPOBEPSIIOT MO YCIOBHUIM 0OecTieueHUs
HE00X0AMMO MUHUMAJIBHOM CKOPOCTH JABUKEHUS.
MuHuManeHas CKOpOCTb JABUKEHUSA V,,, ONPEIEIACTCS MO BHIPAXKEHUIO:
V. =36-_IOun . (2.7)
MIN u,-u, U P
3Ha4Y€HNEe MUHUMAJIbHAsI CKOPOCTh JIBMXKCHUS V), -

s M -
- JI7I51 TPY30BBIX aBTOMOOMIIEH - V,yy =102 —
C

M
- 17151 TIETKOBBIX aBTOMOOMIIEH - V,,,y =2—3 —.
C
Ecnu  HaiineHHass MHUHUMaJbHAasT CKOPOCTb  aBTOMOOWISI  MPEBBIIIAET
PEKOMEHAYyeMOE 3Ha4YeHue, TO TMEepPelaTOYHOE 4YHWCIO TMOHWKAIONIEH Mepenadu
pa3aaToOuyHON KOPOOKH YTOUHSIOT, MOJB3YSICh BHIPAXKEHUEM:
I " Omin
U =36 .
A u,-U,

3. Bb10op unciia cTyneHei KOpoOku nepeaay

Yucno cTyneHeil TpaHCMUCCUU BBIOMPAETCsl B 3aBUCUMOCTHU OT JHara3oHa
MepeIaToYHbIX Yynucen d .

d="1 . (2.8)

Tabnuua 2 — JluanazoHsl BIOOpA YKCIia CTYTIEHEH TPAHCMUCCUU

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

Z - 9ucTo nepeaay 5 6 8 10 16 20

Jlnst aBTomoOmiiet rpy3onoabeMHocThio 3-10 ToHH Hanbosee pauoHaIbHbBI O
u 6 cryneHuarble, a i aBTOMOOWJEH ¢ OojblIel Tpy30M0AbEMHOCTHIO
MHOTOCTyTIeHYaThie KOpoOku nepenad — 8-20 cryneHei.

Jns aBToMOOWJICH-TSraueid NPUMEHSIOT KOPOOKH Iepefnayd ¢ JICJIUTENIEeM,
uMmeronue ot 8 no 20 cryneHed. Ha aBTOMOOMJISIX MOBBIIMICHHOW MPOXOIUMOCTH
yalie BCEro NpUMEHSIIOT 4 u 5 cTyneH4arble KOpOOKHU Iepefady B COYETaHHH C 2-X
WK 3-X CTYNEHYaTON JOMOJHUTENBHOU KOPOOKOM.




4. Bb10Op neperaToYHbIX YHCeJ MPOMEKYTOYHBIX Mepeaay
[lepenaTounsie yncaa ONpEaEsIOTCS Yepe3 3HaMeHaTeb TeOMETPUIECKON
IPOrpeccHH q:
_ 1
q=z4 — (2.9)

re Z - 4UCIIo Mepenay, eo.
He}l)JezLaTquLIe YHCJIa OCTAIBHBIX TIepead ONpeIesIoTCs o popMysiaM:
_ 1~

Uu =2, U3=U_2; U4=U_3; U T.J. (2.10)
q q q
[lepenaroyHoe 4KCIO 3aJHETO XO4a ONPEIENACTCS 10 BHIPAKECHUIO:
U, =(1,2-1,3)-U,. (2.11)
[lepenaTouynbie yncaa TPAHCMUCCHH:
U =Ug -U, -U,. (2.12)
CkopocTu JBHXKEHHUSI aBTOMOOWJISI HAa BCEX Mepenaydax, COOTBETCTBYIOIIUE
MaKCUMAJIbHOM yTJIOBOM CKOPOCTU BpallleHUs KOJEHYATOTO Bajia ABUTATENS Vuax
(Touka «A»). v
Vimxz -1 :VMA ; V-2 = \%; Vvmaz-a ~ $; U T.I. (213)

CkopocTM  JBMJKEHHS  aBTOMOOWJI,  COOTBETCTBYIOIIME  OCTAJIbHBIM
XapaKTEPHbIM peXUMaM padOThl ABUTATENS (TOUKa «B», «C», «/[») onpenensior mno
dbopmyiie:

Me-®
V, =362, (2.14)

X
rac wx - TCKYIICC 3HAYCHUC yrHOBOﬁ CKOPOCTH BpalICHHUA KOJICHYATOI'O Ballia

asurarens, ¢ '; U, - mepeaaTovYHble YUCIIa TPAHCMUCCHHU Ha KaKI0W Tiepe/iave.

5. PacuerHble mepeaaTOYHbIE YHCJAA TPAHCMHCCHMU M COCTABJIEHHE
KHHEMATHYEeCKOM CXeMBbI

Harpyska Ha Beayliee Kojieco, H Gy =
JIlnHaMuueckuil paanyc BeAyIIUX KOJIEC, m e =
[IepenaToyHOE YMCIIO TJIABHOM NIEPEAAUH U, =

[Tepenatounoe 4uciio HA MEPBOU MEpeIaye:
- 10  YCIOBUIO  TIPCONONCHUA  MAaKCHMAJIbHOTO  CYMMapHOTO ) _
L=
COIPOTHUBJIEHUS IOPOTH Y prax

- 110 YCJIOBHIO CIIEIIJICHUS BEYIIUX KOJIEC C IOPOTOM U, =
3HaMeHaTellb FTeOMETPUUYECKON MPOrpeccuu q=
[lepenaTouynbie yncia KOPOOKHU mepead U TPAHCMUCCHUU TI0 Tiepeadyam

U, = ; Urm = ;

U, = : Upp, = ;

U, = ; Upps = :

U, = ) UTP4 = ;

CoCTaBIsAIOT KHHEMAaTUYECKYIO CXEMY IO TPOTOTHUITY.
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TATOBBII (CHUJIOBOH) BAJAHC W JAHAMWYECKHUHA
PACUYET ABTOMOBHJIA

1. I'pa¢uk TAroBOro 6ajianca apTOMOOMJISA HA BhICHICH Nepeaaye

[IpencraBieHHOE ypaBHEHHE JIBIDKEHUSI aBTOMOOMIISI HA3BIBACTCS YPaBHEHHUEM
TATOBOTO (CHJIOBOTO) OanaHca:

P, =P, +Py+P,, (3.1)
rjge P, - TAroBas CWia Ha BEAyIMX KoJjecax (aBwkurenw), H ; P, - CUia
COIIPOTHUBJICHUS AOPOTH, H , P, - cuna COIIPOTUBIICHUA BO3AYyXa IIpU ABWKCHHUH
aBTOMO6I/IHH, H;, P, -cuna COIIPOTHUBJICHHUA PA3roOHy, H .

KacarennHas cuna Tru Ha ABHIKHUTCIEAX OIPCACIIACTCA 110 (bOpMYJIe:

p = My -Urp Myp ’ (3.2)

T T
rae M, - KpyTAIIMi MOMEHT paBurarens, H-m | U, - MEpeIaTOYHOE YHCIIO
Tpancmuccuy; nre - KIIJI TpancMuceun; ry - paanyc BeIyIUX KOJIEC, .

M
IIpu cxopoctu auxkeHus no 28 — CHIY COIPOTUBIICHHA JAOPOTH p - MOKHO
C

MIPUHUMATh BEJIIMYUHOW MOCTOSHHOW U PABHOM:
Py = Ga Wy, (33)
re yv - TPHUBEACHHBIN KOX(POUIMEHT TOPOKHOIO COMpPOTUBICHUS; G, - BeC

aBTOMOOMIIS, H .
Cwuita cOnpOTUBIICHHS BO3/IyXa IIPH ABMKCHUH aBTOMOOWIIS OIPEACIISICTCS 110

BBIPA>KCHHUIO!:
Py=K;-Fy Vi . (3.4)
Cuna COIIPOTHUBJICHUA PA3TrOHYy OIIPCACIIACTCA IO BBIPAKCHUIO!
— A, .
PI/I_?SBP'Jl (35)

- M .
IJ€ j - YCKOpEHHe aBTOMOOMIS,  ; & - KOO(M(PUIMEHT yueTa BpalalomIuXCsl Mace.

2 BP
C

[Tpu mocTpoeHnn rpaduka CHUIOBOTO OamaHCca CHayamda CTPOSAT TATOBYIO
XapaKTEPUCTHKY aBTOMOOMJIISI — 3aBUCMOCTD TATOBOM CHIIBI OT CKOPOCTH JIBHKCHHSI
aBToMoOmJIsA. [Tpu 3TOM 3HAYCHUS KPYTSAIIETO MOMEHTA JIBUTATENS M, Ha Pa3IUIHBIX
pexuMax palboTel (Touka «A», «B», «C», «/[») TPUHUMAIOTCI U3 CKOPOCTHOM
xapaktepucTuku (puc. 1.1).

3aTeM HaAHOCST 3aBUCUMOCTH CHJIBI CONTPOTUBIICHUS IOPOTH OT CKOPOCTH (eCiu
KOd(DPUITMEHT CONMPOTUBIIEHUS JOPOTH — TOCTOSHHAS BEJIMYMHA, TO YKa3aHHAs
3aBUCUMOCTbH MPEJICTABISIET COO0H MPSIMYIO JIMHUIO, MTAPAJUICTBHYIO0 OCH abCIHCC).

ITocne 3TOr0 OT KpPUBOM, XapAKTEPHU3YIOLIEHW CHUJy COIPOTHUBIICHUS IOPOTH,
OTKJIQJIBIBAIOT BBEPX 3HAYCHHSI CHJIBI COINPOTHBIICHHWS BO3IyXa NPH Pa3IMYHBIX
CKOPOCTSIX JABUKCHUSI.



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

Pucynok 3.1 — TsroBsiit 6ananc aBTOMOOHIIS Ha PSMOI repeaade

— -

V. M/C (KM /1)

Kputeprem mpaBWIBHOCTH pPAacyeTOB CIY>XUT COBIIAJICHHE YHUCIEHHBIX
3HAYEHUH P, U P, +P, B TOUKE «A», COOTBETCTBYIOIIEH MAaKCUMAaJIbHONH CKOPOCTH

JIBMDKEHUSI aBTOMOOWJIS, KaK TIOKa3aHo Ha pucyHke 3.1.
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TJIABA 2. JTMHAMUYECKU PACUYET ABTOMOBWJISA

Pe3ynmpraTroM ~ IHMHAaMHYECKOrO  pacdera  SBIIETCS  yHUBEpCalbHas
JMHAMHMUYECKasl XapaKTePUCTHKA — OCHOBHOM TEXHUUYECKUN JOKYMEHT aBTOMOOMUJIS.

JlnHAMHUYECKON  XapaKTepUCTUKOW aBTOMOOWISI Ha3bIBAIOT TpaduvecKu
BBIPOKEHHYIO 3aBUCHMOCTh JTMHAMHUYECKOrO (pakTopa OT CKOPOCTH JABIIKEHHUS Ha
pa3IMYHBIX nepenadax (puc. 3.2).

Junamuueckuid  QaxTop MpeacTaBisieT co00il OTHOIIEHHE W30BITOYHOU
KacaTeJIbHOM CUJIbl, HEOOXOAMMOM J1JIsl IPEOJI0JIEHHS COMPOTUBIIEHUS JOPOTH, K CHIIE
TSYKECTU aBTOMOOMJISA:

o =" (3.6)

Dy

0,6

0,5

S

'H, |
JeLr _

- - _c ——
0 20 40 60 80 H.% O

e
rJ

PI/ICYHOK 3.2 - yHHBCpC&HBHaH JANHAMHUYCCKasd XapaKTCPUCTHUKA ABTOMOOMIIS

)InHaanecmaﬂ XAPAKTEPUCTHUKA MMOPOKHETO aBTOMOONJIA

JInst moCTpOeHUsI TUHAMUYECKOW XapaKTePUCTUKH TMOPOKHETO aBTOMOOMIIS
OMpENENsIIOT 3HAYEHUS TUHAMUYECKOro (akTopa Ha Kaxaol mnepepade sl 4-X
XapaKTEPHBIX PEKUMOB PaOOThI ABUTATENS (TOUKA «A», «B», «C», «/I»).

Macca mopo>xHero aBTOMOOWIIS paBHa Macce aBTOMOOUIISL Oe3 rpy3a mo IUTIOC

Macca BOIUTENA my; , T.C.:
Mpop = Mg +Mpoy - (3.7)
CrnenoBaTesbHO
Grop =9,8:(mg +mpgy ) - (3.8)
Macca BoauTesst H[puHUMAETCsl paBHOMU 75 ke .

11



[Tpu pacuerax o gopmye (3.6) BMecTo G,MOACTABISIOT Gy, KACATEIBHYIO

CWiIy TSATU P, ompeneisitorT mo ¢opmyne (3.2), conmpoTHBICHHE BO3AyXa P, - IO
dopmyne (3.4), a CKOpPOCTh JIBWXKEHHUS aBTOMOOWIS — 1o Qopmyrne (2.14),
HOJICTaBJIsIsl COOTBETCTBYIOLIUE ITAPAMETPHI.

[TocTpoeHne HAUMHAIOT C BBICIIEH MEepeiadH.

Jljig 3TOro Ha TOPU30HTAIBHOM OCH B BbIOpaHHOM MaclITaO€ OTKJIaJbIBAOT
MaKCUMaJIbHYI0 CKOPOCTh ABHKEHHUS aBTOMOOWIS V,,, (TOUka «4») U CKOPOCTH
JBMKCHUSI Ha IPYTHX XapaKTePHBIX peKuMax padoThl aBuraTens (Touka «By, «Cy,
«/»).

Ha BepTHkanbHOM OCHM Takke B BBIOPAaHHOM MacIITade OTKJIAIbIBAIOT
COOTBETCTBYIOIIME 3HAUCHHs AuHamuueckoro ¢akropa. [logoOHbIM ke crmocoOom
BBITIOJHSIOT IOCTPOEHUE TMHAMUYECKOTO (DaKTOpa U Ha IPYTUX Mepenavax.

YHI/IBepcaJILHaﬂ AUHAMHAYECCKadA XapaKTCpUCTHKA

YHuBepcaibHAs JIMHAMHYECKAsT XApaKTEPUCTHKA CTPOUTCS C  LEJbIO
OTpPENCIICHUS] JUHAMHYECKUX KAadeCTB aBTOMOOWIISI TPH JHO00M CTAaTUCTHYECKOMN
3arpy3Ke Ky30Ba WX CaJOHa.

JIJ1s Tony4eHus: yHUBEPCAIIbHOM JTMHAMUYECKOW XapaKTEPUCTUKU MPOU3BOIAT
JOTIOJIHUTEIIBHBIE TIOCTPOCHUA. B BepxHeW dYacTH MNOCTPOCHHOM JIWHAMUYECKOMN
XapaKTepUCTUKH HAHOCHTCS BTOpas oOCh alcCIucC, Ha KOTOPOM OTKJIaJbIBAIOT
3Ha4YeHUsI Kod((dUIIMEHTA 3arpy3Kd aBTOMOOWIIS WIJIM CTENEHb ero 3arpy3ku H B
MPOLICHTAX:

r =" (3.9)
MAX
mHOP
nimn
r =" "mor 1009, (3.10)
MAX
mIYOP

r7e m, - MOJHAs Macca aBToMoOMIIs (Macca rpy>KeHHOTO aBTOMOOMIIA).

B kpaitneli cieBa Touke BEpXHEW ocu abcuucce KOAG(UIMEHT 3arpy3Ku
aBTOMOOWMJISI paBeH eauHwmIile (/" =1), 9YTO COOTBETCTBYET MOPOKHEMY aBTOMOOHIIIO.
MakcumanbHoe  3HaueHue [,  OTKJIAQABIBAIOT B  TOYKE  KOOpIWHAT,
COOTBETCTBYIOLLIEHN Vyuy -

Touku I,,, U Vyx COCHMHSIOT BEPTHKAILHOW JIMHHEW, KoTopas Oyjaer
SIBJIITBCSL BTOPOW OCBIO OPJWHAT, YTO COOTBETCTBYET IOJIHOCTBIO TPYKECHHOMY
aBTOMOOUITIO.

YMHOXUB 3HAUYCHUS TUHAMHYECKOTO (PaKTopa MOpoKHEro aBToMoOmMIIss Do Ha
I, ,» TOJYY4arOT 3HAYCHUS JTUHAMHUYECKOTO (DAKTOpa TOJHOCTHIO T'PYKEHOTO
aBTOMOOMJIS M OTKJIAJIBIBAIOT UX HA BTOPOUW OCH KOOPIMHAT:

D,=Dy Iy - (3.11)
Ecnu npeneGpednb COMpOTHBIEHUEM BO3AyXa:
Da=Dg - Ly =V - Ly - (3-12)

COOTBCTCTBYIOHII/IG 3HAYCHHUA JUHaAMHYCCKOI'O Q)aKTopa IMOPOXKHETO H
IMOJIHOCTBIO I'PY’KCHHOT'O aBTOMOOMIIS COCIUHAIOT HAKIIOHHBIMU JTUHHUSAMM.

12



Touku mepeceueHrs STUX HAKIOHHBIX JIMHUH C OCTAIbHBIMH BEPTUKAISIMU
0o0pa3yloT Ha KaXKJOW BEpPTHUKAIM MACIITaOHYIO MIKAlTy I COOTBETCTBYIOIIETO
KO3 PUITMEHTA 3arpy3KH Ky30Ba HJIM CAJIOHA aBTOMOOHIIS.

Takum oOpazom, MOCTPOEHHAs yHUBEpCaIbHas TUHAMAYECKAsI
XapaKTEPUCTHKA TTO3BOJISIET ONPEACIIUTh THHAMUYECKHN (PaKTOp MPH JTF000M CTETICHU
3arpy3Kd aBTOMOOUJIS.

Pacuer u nocTpoenne TMHAMMYECKON XapAKTEPUCTUKHA ABTOMOOMJISA
Pe3ynbTaThl pacueTa AMHAMHAYECKON XapaKTEPUCTUKU aBTOMOOUIIS PUBEICHBI

B TadOmure 3.1.

Ta6muma 3.1 - PacyeT quHaMHUYECKOM XapaKTEPUCTUKU aBTOMOOMIIS

No 3HaveHHe MapaMeTpoB IPH o, ct
Ilepenaua [TapameTpsi
n/n Oy | OX | om | OX | On | OX | Oy
Mg, H-m
v,
IlepBas nepenaua c
1 e P, H
11TP1 P,, H
P.—P,, H
D,
Mg, H-m
v,
Bropas nepenaua c
2 UTPZ’ P., H
T]TP2 P,, H
P.—-P,, H
D,
Mg, H-m
v,
Tpetbs nepenaya c
3 Ure » P, H
nTP3 P,, H
P.—P,, H
D,
Mg, H-m
v,
UYerBepras nepenaya c
4 Ure, P, H
T]TP4 P,, H
P.—P,, H
D,
S) IIaras nepenava Mg, H-m

13



Ne 3HaueHUEe MapaMeTPOB IpHU o, ct
I /;1 IIepenaua [TapameTpsl . p p .
MIN X | Om X, | ON X, | Oyax
U, M
™ vV, _
MN+p c
P, H
Py, H
P,-P,, H
D,

AHAJIN3 YHUBEPCAJIbHON JTNHAMUYECKOH XapPaKTEePUCTUKHI

B npouiecce aHanu3a qaroTcs OTBETHI HA BOIIPOCHI:

- HMEIOTCS JIM PACXOXKIAEHUS JTUHAMHUYECKHX KAuyeCTB MPOECKTUPYEMOrO
aBTOMOOMJISL OT MPOTOTHUIIA U KaKue (DaKTOPhI HA ATO MOBIUSIH;

- KAKM€ 3HAYCHUSI KPUTHUYECKUX CKOPOCTEH MOIYUYEHBI IO IEpeAadyaM U No4YemMy
OHU Ha3bIBAIOTCSI KPUTUUECKUMU;

- KaKue MnpeJebHbIe YTIIbl OAbeMa MOXKET MPE0I0JIETh aBTOMOOUIIb C TIOJIHOM
3arpy3kou 1o acalbTUpyeMOMY IIOCCE U CyXOM TPYHTOBOM JOPOTE;

- KaKyl CpeIHIOI0 3KCIUTyaTallHOHHYI) CKOPOCTh HMEET IMOJHOCTBIO
ITPY>KEHHBI  aBTOMOOWJIb, €CJIM  M3BECTEH  MPUBEICHHBIM  KOIPUIIMEHT
CONIPOTHBJIEHUS JOPOTH.
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I'/TABA 3. IKOHOMMUHNYECKASA XAPAKTEPUCTHUKA
ABTOMOBWJIA

I/I3MeplflTeJII/I TOILIMBHOM YKOHOMMYHOCTH

N3mepurenssMu TOTUIMBHOM 3KOHOMHUYHOCTH CaMOrO aBTOMOOWIIS SIBIISIIOTCSA
pacxo0 monnuea 6 TUMPAX HA eOUHUUY npobdeza asmomooduna (IyTEBOU pacxoj
J

100xm

TOILIMBA) Q, U pacxo0 moniued 6 2pammax Ha eOuHuue mpaHcnopmHoll

pabomul g, .
xkBm -y

N3mepurenssMu TOITMBHON SKOHOMUYHOCTHU MPU OLIEHKE JABUTATEIsI MOTYT
OBITb pacxo0 Monauea 6 KUi0z2pammax 3a yac padomost osuzamensn (4acoBon

K2 ) o
Pacxoj TOIIHBA) G,, — W YACBHBII 3 PEeKTUBHBIN pacxo0 monnuea 6 zpammax
y

Ha Kujqioeamm-4yac ., —— -
kBm-u

OnHUM U3 OCHOBHBIX IMOKA3aTeJIed TOIIMBHON 3KOHOMHYHOCTH aBTOMOOMJIS
SBIISICTCS  DKOHOMMYECKasi xapakrepuctuka (puc. 4.1) mokasbIBaroIas, CKOJIBKO
TUTpOB TormBa OH pacxoayerT Ha 100 xw MpONAEHHOTO MyTH NPU PABHOMEPHOM
JIBMKEHUU Ha PAa3HBIX CKOPOCTAX U B PA3JIUYHBIX JIOPOKHBIX YCIOBUSIX.

Q 3, 71/100 kM L

i

0 30 60 90

Fo—
V. i/

Pucynoxk 4.1 — OOuuii BuI 3KOHOMUYECKON XapaKTePUCTUKU

Ha ocu a6CI_II/ICC XAPAKTCPHUCTHUKH OTKJIAAbIBAIOT CKOPOCTH ABHKCHHA, 4 HAa OCHU

OpIMHAT — pacxo/ TOIUIMBA B .
100xm

Ha xapakTepucTke HaHOCST psAJ KPUBBIX PAacxojia TOIJIMBA MPU ABMKCHHUU
aBTOMOOWJII MO JIOpOT€ C TpeMs pPa3IUYHbIMA 3HAYEHUSIMHU KOdPPUIMEHTA
JTOPOKHOTO COMPOTUBIICHUS W1, 2, 3.
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DKOHOMHUYECKAS XapaKTEPUCTHKA CTPOUTCS TSI KAXKIOW TIepeiayun.
[Tpu 3TOM IyTEBOM pacxo]I TOILUIMBA Qg OMPEIEISIETCS IO BRIPAKEHUIO:
100-0
Q = : (4.1)
rae Q - oOmumii pacxoj TOIUIMBA, 7; S, - MPOOET aBTOMOOWIIS, xu.
OOmmii pacxoj TOIIMBA Q ONPEACIIICTCS:

Gy-T
Q :Tﬂ’ (4.2)

rae Gy - 4acoBOM pacxol TOIUIMBA, ke ; T, - BpeMs paOOTHI ABUraTels, v, pr -

Ke .
IJIOTHOCTH TOILIMBA (111 O¢H3MHA pr =0,725 — » AU AU3CIBHOTO TOIIMBA 5, — (0,825
J

Ke

J
YacoBoii pacxo Torumea G, ONPEACIACTC:

Oex 'NEx
G = X _EX 4.3
T 1000 ( )
A€ Qg - TEKYIIMH YAENbHBIA pPacxoj TOIUIMBA B Be , COOTBETCTBYIOIIHMI
xkBm-u

JTAHHOMY PEXHUMY pPabOThl nBuratelsis; Nex - MOIIHOCTBH ABHMraTels B (YHKIMH
CKOPOCTh JABMKCHHS aBTOMOOMIISI B 33JJaHHBIX TOPOKHBIX YCIOBUSIX, kBm.
[IpoGer aBToMOOUIIST S, ONpEAENACTCS:
Sa =Va-Ty, (4.4)

KM
rjae V, - CKOpOCTh aBTOMOOUJIS, —
y

Torma myTeBoi pacxon TOILIHEG Qs OHpeZ[ZGJ'ISI?TCH 10 BBIPAXKEHUIO:
100-Q ' %O%EX)(p )PON g
Q, = :|_ r | - BB (4.5)
S, Vo T, 10-pr -V,

M
HJIk, CCJIU CKOPOCTb aBTOMOOMIIS JacTCA B __
C

Q.= Nex * Oex . (46)
S 36-p -V
T A
HOC.]IE)]OBaTeJIbHOCTb HOCTpoeHI/Iﬂ 3KOHOMI/IquKOﬁ XapaKTepHCTI/IKI/I
DKOHOMHYECKAs XapaKTEpUCTUKA cTpouTcs B CIeqyIOLIEN
MIOCJIACO0BATCIbHOCTU.

OnpenensitoT MOIIHOCTh JBUTaTeNss Ny, , HEOOXOAUMYIO JUISl JBUXKCHHS
aBTOMOOHIIL C pa3sHBIMH CKOpocTsMu (OT V,,, 10 V,,, ) AIi 3aJaHHOTO 3HAYCHUS

Koa(puImeHTa T0pOKHOTO COPOTUBIICHUS o .

K -Fuv® G wy v 1
=(—® AUxi A\Vu X. , KBm. (4.7)

N .
X 1000 1000 MNre
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K&)I(I[OMy 3HAa4YCHHIO CKOpPOCTH JABHKCHU A aBTOMOOMIIS HaxoaAaT
COOTBCTCTBYIOIIMC 3HAYCHUA YACTOTHI BPAIICHUA KOJICHYATOI'O BaJla ABHUIATCIIA My,

UCIIOJIb3YsI CKOPOCTHYIO U IMHAMHYECKYIO XapaKTePUCTUKY WM 110 GOopMyJIe:

VK 'Ux
o, =K~ =X 4.8
., (4.8)

rie ox - TEKyllee 3HAYeHHE YIVIOBOM CKOPOCTH BpallleHHs KOJEHYaTOro BaJla
aBuraTens, ¢t ; U, - MepeJaTovHbIC YuCiia TPAaHCMHUCCHM Ha KaXKIOW Iepenade;
I« - paguyc Koyeca, u.

JI71st oJTyYeHHBIX 3HAYEHHMI 4acTOThI BpallleHUs] KOJIEHYaTOro Baja JBUTATEIIs

®x , COOTBETCTBYIOIIMX XapaKTEpPHbIM TOYKAM Ha BHEIIHEW CKOPOCTHOU
XapaKTEPUCTHUKE JABUTATEIS, OMPEEISIOT 3HAUCHUS YACIBHOTO PAacX0/ia TOITUBA (g,
Ha 3TUX peXuMax mo gopmyre: 1
’ ' (Dx ’ (DX 2 1
g =g -a-b-(")+c-(), : (4.9)
EX eMIN — — I
ON ON KBm -y

rae a', b’, ¢’ - sMoupudecKkrue Kod3PpHUITMEHTHI

- I AU3ENbHBIX ABUTaTeneil a' =b'=1,55, ¢'=1,0;

- U1t OEH3MHOBBIX ABUTraTene «' =12, b'=1,0, ¢'=0,8;
Ooun -~ MHAHUMAIIBHBIM YJIEJIBHBIA PACXOJ TOIUIMBA, NMPUHUMAETCS IO MPOTOTHUILY
(macnopTHBIN yAENbHBINA pacxXo/1 TOIINBA),

xkBm -y

MuHUMaIbHBIN yACNBHBIM pacxoj TOIUIMBA (,,, OOBIYHO MPUHUMAETCS U3
IPOTOTUINA JIBUTATEIIS] WU IJI1 OPUECHTUPOBOYHBIX PACUETOB ONMPEAEIAETCS 10
CPEIHUM CTaTUCTUYECKUM JAHHBIM:

- IS TM3EIBHBIX aBurareneii — 200-260 —=—;
xkBm-u

- 1 0eH3nHOBBIX ABurareneii — 280-340 <
kBm -y

Tekymnii yAenbHBIM pacxold TOILUIMBA (,, , COOTBETCTBYIOUIMN JaHHOMY
pexuMy pabOThI IBUTaTENIs, PACCUUTHIBAIOT MO POopMYyIIE:

9o = Ky - Ky - Oex (410)
rne K, u Ky - KO3POUIUEHTHI, YUYUTHIBAIOIINE BIUSHUE CKOPOCTHOTO W
HaArpy304HOTO PEKUMOB paOOTHI TBUTATEIIS.

Jis Toro, 4troObl MOMYYUTh BeIMUMHY Kod(dduuueHta K, , HEOOXOIUMO
ONpEAETUTh TMPOIEHT HCIOJb30BAHMUS MOIIHOCTH JIBUraTeliss MpH JIBUKEHUH C
pPa3IMYHON CKOPOCTHIO TIO 3aJlaHHOMY 3HAueHHWI0 Kod(d(duiMeHTa COMpOTHUBICHUS
TOPOTH o .

3naueHust Ko3pHUurueHToB K, U Ky MOXHO ONPEICIIUTh IO JIOOOMY M3 TPEeX
CIOCOO0OB:

- 110 BcrioMoraTteabHbIM TadauaMm 4.1 u 4.2;

- 110 SMIIUPUYECKUM IpadrkaM, TOKa3aHHBIM Ha pucyHka 4.1 u 4.2;

- 110 AMIHpHYecKuM popmyriam (4.9-4.11).
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Tabnuma 4.1 — KoadduumeHT u3MeHeHUsT YIAEIbHOTO pacxoAa TOTUIMBA
3aBHCUMOCTH OT CTEIIEHH UCIOJIb30BAHUS MOITHOCTH JIBUTATEIIS

()]
(D—E 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
Tabnuma 4.2 — KoapdunueHT u3MeHeHHus yAeIbHOTO0 pacxoja TOIUIMBA K, B
3aBUCUMOCTHU OT yFJIOBOﬁ CKOpOCTH KOJICHYATOI'O BaJia ABUT'aTCJIA
N, %
" » 70 20 30 40 50 60 70 80 90 100
E
K0 2,11 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

—— —P—

0 02 04 06 08 10 12 14 M,/My
Pucynok 4.1 — I'paduk 3aBUCUMOCTH MOMPaBOYHOTO Kodhurmenta K, ,

YYUTBIBAIOUICTO U3BMCHCHUC YJICJIbHOI'O pacxoaa TOIJINBa
OT YaCTOTHI BpalllCHMA KOJICHYATOI'O Bajla ABUTATCIIA

0.9

30|

0‘5 — i S CE— i §—
- ] /
0 02 o4 06 08 10 N_/Ney

Pucynok 4.2 — I'paduk 3aBHCMMOCTH IONPAaBOYHOTO KOYQPUIIMEHTA K ,

YYUTBIBAOUICTO U3MCHCHUC YJICJIBbHOI'O pacxoaa TOIJINBa
OT CTCIICHHU HUCITIOJb30BaHUA MOIIIHOCTU ABUTATCIIA
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Koadunuent K,, yauThIBarONMiA BIMSIHAE CKOPOCTHOTO PEKHMMa Ha Pacxojl

TOIIJINBA.

K, =1,25-0,99- —Me 410,98 (— e )2_0,24.(— ey, (4.11)
E(NEMAX) E(NEMAX) E(NEMAX )

Koadduruenr Ky, yuuThIBAIOMINI BIUSHUE HATPY30YHOIO PEKUMa HA Pacxojl

TOIIJINBA:

- AJI aBTOMOOMJICH ¢ OCH3MHOBBIM JABHUI'aTCIICM:
NE

KN :3’27_8’22.W+9’13.( NLEH )2 +3,18( N§H )3. (412)
NE NE NE
- JIA aBTOM06HHeﬁ C AN3CJIIBHBIM ABUT'ATCIICM.
Ky=1,2-014- e 18 (Ney2 19 46.( Ne s, (4.13)
NE NE NE

Haitee o Gpopmyiie (4.6) HAXOIAT MyTEBOM pacXoj] TOIUIHBa Qs .
Pe3ynbTaThl pacueToB 3aHOCAT B TAOJIMILy, HA OCHOBE KOTOPBIX CTPOMTCS

OKOHOMHYCCKAA XapaKTCPHUCTHKA.

Kpome 3amaHHOr0 3Ha4€HUs yo =y 2, BbIOMpaeM emie 2 Tuma JOpOr Pa3HOro

KauecTBa, T.€. C pa3INYHbIMU KO3(P(PULIHUEHTaAMH CONTPOTUBIICHUS TIOPOTH

-y1=yo-0,20-yo,
-y3=yo+0,20-yo.

AHaNnOTrHYHBIM 06p330M PaCCUUTBIBAIOTCA H CTPOATCA KPHUBBIC Qs n Ajs

APYTuX Jnopor ¢ koddduimentamu yi 1 3. Ha kaxmoil Takoi KpUBOMl yKasbIBaeTCs
3HaY€HUE COOTBETCTBYIONIETO el Kod(pdulieHTa CONPOTUBIICHUS JJOPOTH \ .

Jns  aHanmM3a OSKOHOMMYECKOM XAapaKTEpUCTUKM HAa HEW NPOBOIATCS

PE3IOMUPYIOIINE KPUBBIE:

- KpUBasl a—a MAaKCHUMAJbHBIX CKOPOCTEW ABHXKEHHS HA Pa3HbIX J0OpPOrax M

KpuBasaA c—c¢ 3KOHOMHYCCKHUX CKOpOCTeﬁ, mpoxosdmasa 4epe3 TOYKH, I'IC Ppacxonq
TOIINIMBA UMCCT MUHUMAJIBHOC 3HAYCHHC.

CrneBa KpUBBIE IKOHOMHUYECKON XapaKTEPUCTUKU OTPAHUYMBAIOTCS JIMHHEH,

COCI[I/IHHIOH_Ieﬁ TOYKH, COOTBCTCTBYIOIIMC MHHHUMAJIIBHO yCTOﬁ‘IHBBIM CKOpPOCTAM
JABHUXKXCHMU .

Tabnuua 4.3 — Pe3ynbrarhl pacuera 5JKOHOMUUYECKOW XapaKTEPUCTUKU aBTOMOOMIIS

o V, ® N Oex - Qen s Qs
Ne 0y, _X Km RW! NEX , = KN 2 2 W
1/ v M 1 ON NE
0| c ¢ H KkBm kBm-u | xBm-u | 100xm

VMAX
Vs,
1 Yo V,
Vv,
Vs
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N gEx 3 gEHl QS 3
NQ V' COX; COX Rw, NEX ] 7Nﬂ KN 2 2 ]Z
v Y . ¢t N H KkBm . kBm-u | xBm-u | 100xkm
I c
Viax
Vv
2 =yo—0,15yo Vo
2 |V V.
Vv,
Vs
Viax
Vv
1=yo+0,15yo| Vo
3|V v.
Vv,
Vs
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I'/IABA 4. PACHET MEXAHU3MA CHEIIJIEHUSA

HCJ’IB 3aHATUA: HN3YUYCHUC MCTOAMKH pacuc€Ta MCXaHH3Ma CHCIIICHHUA
HCO6XOI[I/IMBIX I IIPOCKTHPOBAHUA TPAHCIIOPTHBIX CPECACTB.

3aganue
1. 3yunTh KHHEMAaTUYECKHE CXEMbI (DPUKIIMOHHBIX CIETIIICHUH.
2. Paccunrtarh mapameTpbl PPUKITMOHHBIX HAKITIAIOK CIICTICHHS.
3. PaccunTath neTanu CLEIUICHHUS.

BapuanTsl 3aganus npencTaBieHsl B Tabaumax 9,6.

MexaHu3M  CLEIUIEHUSA IIpEJHAa3HayeH JUIi BPEMEHHOIO  OTKIIFOYCHUS
TPAHCMUCCHUU OT [JBHUIraTeis, C LEIbI0 IEPEKIIOYEHUs Iepefad, OCYIIECTBIICHUS
TOpMOXKeHUA. BpiOpaB W 00OCHOBaB KOHCTPYKUMIO CILEIUICHHS, YEpPTAT €ro
KHHEMATHYECKYIO cxemy (puc. 1).

MAN

o|L
of

IO
=

al NE———— al +—

o

N\
N\

a) 0) 6)
Pucynok 1 - Kunematnueckue cxeMbl QpUKIUOHHBIX CLETIIICHUI:
a, 6 — MHOTOTIPY>KUHHBIE C NTepU(epUitHBIM pa3MelIeHUeM IPY>KUH
(@ — omHOTUCKOBEIE, O — TBYX/IUCKOBBIC);

6 — OJTHOTIPY>KMHHbIE C ThadparMeHHON MPYKUHOU

PacueT HauMHAIOT C pacyeTa CpeAHEro paguyca TpeHUsl Rep, M:

—3 B 'MKMAX 1 (1)
2-m-Po-pn-z-K

rae B - kod3gduuMeHT 3amaca 3aleruieHus; M,,,, - MaKCUMaJlbHOE 3HaYeHUe

KpYTAILIETO MOMEHTA ABUTATEeNs, H-m; P, - JaBleHUE Ha (DPUKIMOHHYIO HAKIAIKY

(Po=015-0,3 Mla); p - kodhGUIUEHT TpeHUs (PUKIIMOHHBIX MOBEPXHOCTEH

CpP

(n=0,25-0,35); z — KOJIMYECTBO MOBEPXHOCTEH TpeHHS (Y OTHOJUCKOBBIX Z=2, Y
JABYXIMCKOBBIX z=4 ); k - KOI(OUIMEHT IUPUHBI (PPUKIIUOHHON HAKIATIKH

(x= RL =0,375-0,63), C TOBBIIIIEHUEM M,,,,, 3HaUeHUe K yBenmnuuBaercs.
cP

3naueHue KodpduimeHTa 3amaca B BBHIOMpPAETCSs C Y4ETOM HEU30EKHOTO
yMeHbIleHHs Ko3(duIrienTa TpeHus: HaKIalIoK B MPOIECC IKCIUTyaTalluH, yCaIKH
HA)KUMHBIX TIPY>KUH, HAJIWYUS PETYIMPOBKH HAXHUMHOTO YCWIIHS, YHCIA BEIOMBIX
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nuckoB. C Apyroil CTOPOHBI, MUKOBBIE HATPY3KH B TPAHCMUCCHUU, HE3ABUCUMO OT UX
MIPOUCXOXKJICHUSI, JOJKHBI OTPAaHUYMUBATHCA NPOOYyKCOBBbIBaHWMEM clerieHus. [lo
aTON mpuurHE KOA(DQPUIMEHT 3amaca CLEIUICHUS He JOJDKEH IPEeBBIIATh
OIPEICTICHHOTO 3HAYECHUS.

CueruieHus: ¢ peryJupyeMbIM JIaBJICHHUEM IMPYXUH W ¢ JuadparMeHHBIMU
npy>KMHaAMH UMEIOT HamOoJiee HU3Koe 3HaueHHe Kod(duireHTa 3amnaca CleruICHUS.
Bosnbiine 3HauYeHHS HMEIOT CIEIUICHUS TPY30BBIX aBTOMOOWJIEH U aBTOOYCOB.
Cpennue 3HaueHus ko3¢ duiiuenTa 3anaca ClerieHHs:

- UIS JIETKOBBIX aBTOMOOMIIEH - B =1,2-1,75;

- I TPY30BBIX aBTOMOOUIIeH - 3 =1,5-2,2;
- g ATC noBeIIEHHOM TpoXoAuMOCTH - 3 =1,8—3,0.

Kosddumment 3amaca cuemsieHuss B 3aBUCUMOCTH OT MAKCHUMAaJbHOTO
KPYTAILEro MOMEHTA JIBUraTelis puBeieH B Tadbnuue 1.

Ta6nuna 1 - Kosdduuuent 3amnaca cuerieHus

Meyax, H - m 100-250 250-600 700-1800

B 1,75 2,2 2,5

Bremnni AUaMCTp (1)pI/IKHI/IOHHOﬁ HaKJIaAKKW OIIPCACIIACTCA 110 BBIPAKCHHUIO!

D =2R +h. (2)
rae b - mmpuHa GPUKIMOHHON HAKIAAKH (b =kRgp).
Beruucnennyro Benmuuny D okpyrisitor cornacHo ¢ [TOCT 1786-88 (Ta6:. 2).

Tabnuna 2 - Beigepkka uz 'OCT 1786-88

Pa3smepsr JaBneHnue Ha Jomyctumas Temneparypa
HaKJIaa0K, MM Tonmuua (GPUKIMOHHYIO Tum HAarpeBaHMUs, e
Buenr. | Buytp. O, mm Hakmazaky Po, HAKJIAIKA 1
D d MITa OCTOSIHHAS Bpemennas
160 110 3,3 0,14-0,25 3 200 300
180 125 3,5 0,14-0,25 3 200 300
184 125 3,5 0,14-0,25 3 200 300
190 130 3,5 0,14-0,25 3 200 350
200 130 3,3 0,14-0,25 5 200 300
200 140 3,5 0,14-0,25 3 200 300
204 146 3,3 0,14-0,25 3 200 300
254 150 3,5 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 50 0,14-0,30 1 200 250
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Ilpumeuanue. Haznauenne TumoB Hakmamok: 1 — ¢popMoBaHHBIC, 3 — TKaHHBIC, 5 —
CHUpAJIbHBIC, HABUTHIE.

Ecny BBIUKCIIEHHOE 3HAYEHHME HE COBIAJLACT HU C OJHUM W3 NPUBEIACHHBIX
CTaHIapTOB, TO BHIOMpAIOT Onwkaiiliee HauOoNbIIee W MPUHUMAIOT  €ro
JICHCTBUTENBHBIM 3HAYCHUEM JUaMeTpa GPUKIIHOHHON HAKIAAKU D, .

B coorBercTBMM €O CTaHAApTOM Ha3HAYalOT BHYTPEHHHMM auamerp d .
JIeHCTBUTENBHOE 3HAYECHUE CPEHErO paguyca TpEHUA:

D, +d
Rep = 4 3)
HopmanpHas cuia, 4TO JEUCTBYET HA IOBEPXHOCTH TPEHHUS:
P = B “Miyx . (4)
H
H-Rep -z

Ecou 3nauenme P, momyuutcs Oombine dyem 9-10 xH , To mis obnmerdeHus
PpabOoTHI 3alEIJICHUS Pa3yMHO YBEIMYUTH YUCIIO TIOBEPXHOCTEH TPEHUSI.

Pacuer neraJien

Haoswcumnou ouck
HaxxuMHOI AHCK OOBIYHO BBIMONHIETCS U3 UyT'yHa, KOTOPBIA MMEET HU3KOE
CONPOTUBJICHUE PACTSDKEHUIO W MPU BO3JCHCTBUM LEHTPOOEKHBIX CHII MOXKET
paspymutca. [IoaToMy OH mpOBEPSIETCS 1O BETUYUHE OKPYKHOU CKOPOCTH:
wo_Tm-ny-D,
wMAX - !
60
rJIe N, - 9acTOTa BPALICHUS KOJIEHUYATOTO BaJla IBUTATENSI IPH M, , Mumn',

()

Lununopuueckasn HAXCUMHAS NPYIHCUHA
[Tpr MHOTOTIPY>KMHHOM CHUJIOBOM JJIEMEHTE CHJIy YIPYrocTd P, (HaXKUMHOE

YCUJIME) KaXKJI0M NPy KUHBI HAXOIAT U3 BBIPAKECHUS:
p ="
T (6)

7€ i;;, - KOJIMYECTBO PYKUH, €0.

B aBTOMOOMIISIX Majoi U cpeHel rpy30MnoIbeMHOCTH Harpy3ka Ha | mpykKuHy
00b1yHO cocTaBiisgeT 60-70 ke, a B aBTOMOOWISIX OOJBIION IPy30MOAbEMHOCTH — 0
100 xe.

Ha nmpouyHOCTh MOpyXMHY pPaCCUMTHIBAIOT MCXOAS M3 PACUETHOTO YCHIIUSA
Puppicy » KOTOPOE BO3HMKAET W3 JAOIMOJHUTENBbHOM Aedopmanmu Af mpyXuHbsl BO
BpEMsI BBIKITIOUEHUS 3alICTIICHUS:

Prppacy. = Prp - K, (7)
rae K- kod(hpUIMEHT, yUUTHIBAIOUINI HEPAaBHOMEPHOCTh HATPYKEHUS MPYKHUH IO
NPUYMHE WX HEOJMHAKOBOM JUTMHBI U sxkecTkocTh (K =1,1-1,2).

3amaeMcst UHAEKCOM IPYKUHBI m (MHAEKC MPYKUHBI MOKHO IPUHUMATH B
3aBHCHUMOCTH OT AMAMETPa MPOBOJIOKH).

m="P _g. 8)
d
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Tabnuna 3 - Unaexcel MpyXKUHBI B 3aBUCUMOCTH OT IMaMeTpa MPOBOJIOKU

JlnameTp MpoBOJIOKH, MM 0,2-0,4 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 OTHOLIEHUS AMAMETPA MPYNKUHBI K AUAMETPY MPOBOJIOKU
MIPY’KUHBI ONPEAEIISIETCS TUAMETP IPOBOJIOKU U TUAMETP MPYKUHBI.

[Ipy>XrHBI CLETUIEHUIA U3TOTAaBIMBAIOTCS U3 JIETUPOBAHHBIX cTaneil Mmapok 651,
S0XDA u np.

OmnpenensieM kK03()PUIMEHT, YUUTHIBAIOIINNA KPUBU3HY BUTKOB U BIIUSHHUE

MIONIEPEYHOU CHUJIBI:
4.-m+2

K : 9
4.-m-2
I[I/IaMeTp IIPOBOJIOKH, U3 KOTOPOI'O U3rOTAaBJIHUBAIOT IIPYKHUHY:
8-P -K-m
d Z 103 IIP.PACY . ’ (10)
n-ltn]

Te T - JTOMyCKaeMoe HampsHKeHUE KPYUeHUs Py uHBI (t 7 = 700-900 Mlla).

[To T'OCT 14963-78 BeiOmparoT auameTpsl mposoiiok, 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; 8,0; 9,0; 10,0;
11,0; 11,2; 11,5; 12,0; 12,5; 13,0; 14,0.

Cpennuii tuameTp NpyKUHBIL:

KecTkocTh IMPY>XHUHBI COCTABJIAACT BCIIMYHHY
7 = PHP.PAC‘J. _PHP (12)
Al

rae Al - nedopmartust npyxunsl (Al =0,003 m).
Yucno pabounx BUTKOB MPY>KUHBIL:
G-d*
n=—— — y
8:Dep-Z
rae G - MOJyJb YIPYTrOCTH MpH KpydeHuu (G =80 2 /la).
[TonHOE KONMMYECTBO BUTKOB NPy KUHBI:
n;=n+(15-2). (14)
Pa3pabateiBas quadparMeHHyIO NMpYKUHY, YEPTAT €€ pacueTHYI0 cxemy (puc.

(13)

2).
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PucyHok 2 - PacueTHas cxema npyXUHHON AuadparMsl

[Ipumenenue  guadparMeHHOM  TPYKHUHBI  CYIIECTBEHHO  yHpPOIIAET
KOHCTPYKIIUIO CLEIICHHS, YMEHBIIIAET €ro rabapuTHbIE pa3Mepbl U Maccy, Tak Kak
BBINOJIHSECT OJHOBPEMEHHO (DYHKIIMU HAKUMHOW MPYKUHBI U PHIYAroB BBIKJIIOUCHUS
cuerieHusi. OHa oOecreunBaeT paBHOMEPHOE PACIIPEEICHUE YCUIHS Ha HAXKUMHOU
JIUCK, @ YIPYTOCTh €€ JICMIECTKOB (PhlYaroB BBIKIIOUEHHUS) — TJIABHOCTh BKIIFOUEHUS
cuerieHusi. Bo  (QpUKIIMOHHBIX CLEIJICHUSX HCIOJNB3YIOTCS JuadparMeHHbIe
IPYXKUHBI C paualibHBIMU Tpope3siMu. OOpa3oBaHHbIE TAKUM O00pa3oM JICTIECTKH U
SABJISIIOTCSL pblUaraMu BBIKJIIOUEHMs cCleIuieHus. JluagparMeHHass npyXkuHA B
CBOOOJTHOM COCTOSIHUHM UMeeT (opMy KOHyca. PaznuuaroT mpy»KuHBI BJIaBIMBAEMOTO
(npsimasi yCTaHOBKa TPY>KHMHBI) M BBITSDKHOTO (0OpaTHas yCTaHOBKA TMPY>KUHBI)
TUIIOB, KOTJa YCWIME Ha HAXUMHOW IUCK MEPEeNaeTCss MO HAPYKHOMY WIH IO
BHYTPEHHEMY JIMaMETPy HEepa3pe3aHHON YacTH KOHYCa, COOTBETCTBEHHO

Tak Kak mocajka BUTKAa Ha BUTOK HE JIOITyCTUMA, TO IIPU NPEAEIIbHON Harpy3Ke
Pppicy.» JOIDKEH OCTABATHCS 3a30p MEKIY BUTKAMU:

5>0,1-d. (15)
ar npy>kuHbI t, B CBOOOJHOM COCTOSTHUM:
t= PHP.PAC‘!. +d +8 . (16)
Z-n
BricoTa mOMHOCTBIO CKATOW NPYKUHBIL:
H; =(n-0,5)-d. an
BricoTta npyXHHBI B CBOOOIHOM COCTOSIHUU
Ho = H; +n-(t—d). (18)
BricoTa npyXuHBI TpH TIpEABapUTENILHON AedopMaruu (110 Harpy3Koi P, )
o= H, = (19)

JlaHHBIC 110 pacyeTy MPY>KUH 3aHOCHUM B TAOJIHILY.
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Tabnuna - Pe3ynpTaTsl pacueTa MpyKUH CLETIICHUS

Cpennuit [Tonnoe MowmeHT
Yucno namMer KOJIMYECTBO Kecrkoers eHUS
nameT
A P A p MPY>KUHBI, P
MIPYKHUH IPOBOJIOKH, MIPYKUHBI BUTKOB (PHUKIIMOHHBIX
ip, €0. d, mm (BuTKA), IIPYKUHBI, Z,__ 3JICMEHTOB,
DcpaMM nn,e(). M MTP’ H-m

MoMeHT npeaBapuUTENbHON 3aTSKKH MIPYKUH:
MHPE,ZZ =0,2- My - O
MaxkcumanbHOE HanpsKeHHe MPYKUHBI AeMiidepa onpezensercs no popmyiie:

MAX _%’ ()

r€ N - YUCJIO BEAOMBIX NUCKOB CLICIUICHUSA, eo.

Ycunue, cxxuMaroniee oJHy MpyXKuHy aeMidepa:
JIEMIT

Pip = _gax 0

11pP
r1e R - paanyc NpUIoKeHHs YCHIUS K TpykuHe, » (R=0,08 u).
[Ipynumas BO BHMMaHUE OOJIBIIYI0 KECTKOCTh MPYKUH JeMidepa,
HaIpsSHKEHUE BBIYUCIAEM 1O (opMyJie, YUUThIBaroled (GopMy cedeHus, KpUBH3HY
BHUTKA U BIIMSIHUE NTONIEPEYHON CHIIBL: 8.7 .D

] 0

T

MAX n-d3
re « - KOd(PUIMEHT, yUYUTHIBAIOMNIA KPUBU3HY BUTKOB M BIUSHHUE IONEPECYHON
CHIIBI; [T ]=700-900 MiTa.

Onpenenenue ko3¢ duumeHTa 3anaca cuenjieHust
PaboTocnocoOHOCTH CLETICHUST ONTPEACIISIIOT M0 KO3 PUIlMeHTy 3amaca:

B=[Bl, )
rae B,[B] - coorBercTBEHHO (akTHUECKMI M JIONyCKaeMblii KOI(QHIMEHTH 3amaca
CUEIJICHUS.

HNcxonnpie JaHHBIC:

- ycunue P, TPYXUHbl MpPU BKIOYEHHOM CIEIUICHUH C IMJIMHIPUYECKOU
(TapenbyaTon) Npy>KUHOU, H ;

- YUCJIO i, MWIMHIPUYECKUX MPYKUH;

- ko3hdumeHT TpeHus p (GPUKLIUOHHOTO JTUCKA MO CTaIW WU YyTyHY
BCYxyt0 (p =0,25-0,35);

- yucmo i map TpeHus (i=2-n, A€ n - YKACAO BEAYIIUMX IUCKOB). Jlis
OJHOJMCKOBOI'O CHEIUICHUS | =2, IJII ABYXIUCKOBOIO - i =4.

- CpeHuM paauyc R, TpeHHs! PPUKIIMOHHOTO KOJbIa, M;

M HAEMIT __

- MAKCUMAaJIbHBIU KPYTSIIUNA MOMEHT M,,,,., H M
- KPYTSIIAA MOMEHT M . TP MAKCUMAJIbHOM MOIHOCTH, H - M ;
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- YacTOThl BpAIICHUS n, , N, KOJEHYATOrO Bajla COOTBETCTBEHHO IIPH
MaKCUMAaJIbHOM MOIITHOCTH M MAaKCHMAJIbHOM MOMEHTE, mun ",

- K03 HULKEHT K,, YBETUYEHUS KPYTAILIETO MOMEHTA,;

- IOIyCKaeMblii Koo duimenT 3anaca [p | cuemienus.

[Topsnok pacuera:

1. MoMeHT TpeHUs CLETICHUS

Mzt =Py i -1 Rep (2)
2. D (hEeKTUBHBIN KpYTALTUN MOMEHT JBUTaTe/s:
Me:K-MNMAX|a+b(_e)—c(_‘*)2 I 3)
L Ny N
rae n, - TEKylmas 4dYacToTa BpalleHus KOJCHYaToro Bajga, muxw' | ab,c -

6e3pa3MepHbie KOIDPUITMEHTHI.
[KT ) Kn '(2_ Kn)_l] .

= 4

K Ky @
(1-a) .

b=_ V7% 5

(1-0,5-K,) ®)

c=05-K, b, (6)

rae K, K, - k03hQUIueHThl, yYUTHIBAIOLINE TPUCITIOCAOIMBAEMOCTh 10 MOMEHTY U
10 4YaCTOTE BPAILICHUS.

Kt =g (7)
NMAX
n
K =™
" (8)

3. KoaddummenT 3anaca crerienus A1 BCEro quana3oHa 4aCTOThI BpaIleHUs
KOJIEHYaTOTO Baja:

B = My _ (9)
M,
4. TIpoBepsietcs BoIoHEHHE ycaoBus (1).
PesynbTathl ocTajabHBIX pacueToB 10 3aBucuMocTsaM (3) u (9) mpu gacrote

BpalllcHUs KOJICHYAaTOro Baja n,,, M0 N, Mux' TOKa3aTh B BHJe rpaduka s
IpuMepa MPeJACTAaBICHHOTO Ha PUCYHKE
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PI/ICYHOK - 3aBucumMoctu M u B OT YaCTOThI BpalllCHUA KOJICHYATOI'O Bajla ABUI'aTCIIA

Pacuem winuyes sedomoco eana cyennenus
Pacuer numnes BeAOMOro Bajla CLEIUICHUS 3aKIIOYACTCS B OIPEACIICHUU
HalpsUKEHUM CMATHS M Cpe3a M IPOBEPKE YCIOBUM NPOYHOCTH. Jlmamerp Baia
OPUEHTUPOBOYHO MO>KHO OIIPEAEIUTH O GOopMyJIE:

o |tztedd]

(20)

re [txe] - momyckaemoe kacaTenbHOE HANpPSHKEHHE KpydeHHs, [tTkp |=25-30 Mila.
CranjapTHble pa3Mephl LUIMIEB  ONPEIENAIOTCS
«CoeIMHEHNs IUTMIIEBBIEY, OCHOBHBIE IAPAMETPHI IPUBEICHBI B Ta0uIIE 4.

no ['OCT 1139-80

Ta6nuna 4 - CranaapTHbIC pa3Mephl IUTUIIEB

Yucio numIes, BryTpenHnuil tuamerp HapysxHb1il tuamerp
lupuna 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

Hampsixenue cmsiTust nuniieB (OTHOIICHUE CPE3aroliel CUIbl K TUIOIIA N
OTACHOTO CEeYEHHUsI) orpeenseTcs no Gpopmye:

8- M,

Ccum

0,75'(D?ZU _dLZU)'ICT ‘Zzu

(21)

rae Dy, - HapyXHbIM AUAMETP LUIMLEB, m; d,, - BHYTPEHHUN JUAMETP LUIULEB, »;
lc; — JJTMHA CTYNUUbL, M; Z,, - YACIIO LUIULEB; M. - CTATUYECKUNA MOMEHT TPEHUSL.

CraTtnyecKnuii MOMEHT TPpE€HUA CUCIUICHHUA OIIPEACIIAIOT 110 (bopMyﬂe:
M c = MeMAX B '
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A€ M, — MAaKCUMAJIbHBIA KPYTSIIUI MOMEHT JABUratens, H-m; B — KodpUIHEHT
3amaca CIEeIICHHUS.

JlnmvHA CTYMHIIBI 3aBUCUT OT KOHCTPYKITUH CIEIUICHHS U €0 pa3MepOB, MOKHO
OPUHATH B pacyeTax l.; =40-60 mm.

JloImycKaeMoe HalpsuKEHUE CMATHUS COCTABIAET [G cu |=200—-300 Mlla.

Pacuetnoe HaIIPpSKCHUC CMATHA  JOJIKHO OBITH MEHBIIIE AO0ITyCKacMoOro
HAIIPSKCHUA. YcnoBue IMPOYHOCTHU:
Oy < [G oM ]
HanpsbkeHue cpesa IUIHIEB MOXKHO ONPEAEINTH 110 popMyIe:

4'MC ,
Ter =
dyler by - 2y

(23)

rae b, - MIMpUHA MIINOA, M.

JlomyckaeMoe HaIpsKEHHE Cpe3a COCTaBIAET [tcp |=60-85 Mila . YciaoBue
IPOYHOCTH:

o <[te]

Pacuem npusooa cyennenus

VY 100CTBO yIpaBiIeHHs CIEIUIEHHEM 00ECIICUMBACTCS MPAaBUIBHBIM BBIOOPOM
MepeIaTOYHOTO YHCIIA PHUBOIA, YTOOBI MMETh:

1. OnTrMasbHYO BETHYMHY TIEPEMEICHHUS MTeAaIn, He Ooree:

— JUTsI IETKOBBIX aBTOMOOUIIEH — Siy =160

— JUI TPY30BbIX aBTOMOOMIEH — S, =190 wum .

2. MakcuMaibHy10 BETUYUHY YCUIINA Ha Teaind, He Ooee:
— U1 CLIEIUIEHUS JJETKOBBIX aBTOMOOMIIEH — P, =150 H;

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

MexaHndeckue MpUBOJIbI (pUC. 3) B HACTOSIIEE BPEMS MPUMEHSIIOTCS TOJIBKO
Ha JICTKOBBIX aBTOMOOMJISX 0CO00 Majoro Kiacca;, Ha TPY30BBIX aBTOMOOMIISX,
aBTOOycax M JICTKOBBIX aBTOMOOMJISIX MAaJIorO0 KJjlacca M BBIINIE ITPUMEHSIOT
THUIAPOIIPUBO/I.

Pucynok 3 - CxeMbl IPUBOJIOB CIETIICHUS:
@ — MEXaHWYECKUH MPUBOJT; O — TUAPABIMYECKUIN IPUBOJT

[Ipu pacuere nprBOJa pacCUUTHIBAIOTCA €r0 NEPENATOYHOE YUCIIO, YCUIIUE Ha
nexanu u xox nexanu. Kpome atoro, onpenenstorcs reoMeTpUIeCKUe pa3Mepbl
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pBIYAroB, IWIMHAPOB W TAr mnpuBoga. OOiee mepenaToyHOE YHCIO TMPUBOAA
CIEIICHUsI C TNepupepUHbBIMU TPYKUHAMU i, BKIIOYACT IMEPEAATOYHOE UHUCIIO
NeAaIn CUEIUICHHS i, , IEPEJATOYHOE YHMCIIO BUJIKM BBIKIIOUEHUS CLEIJICHHS iy ,

MepeIaTOYHOE YUCI0 TUAPABINYCCKOrO IPUBOJA i, U IIE€PEAATOYHOC YHUCIIO PhIYaroB
BBIKIJIIOYECHUS CLHCTUICHUS i) .

igp =lpgg iy ip = b 'd HZ '
I a U b — Iieun negany; ¢ U d — IJICYH BUJIKU BBIKIIOYCHUS, d, M d, — AMAMETPEI

UCIIOJIHUTEIIFHOTO U TJIaBHOTO LWJIMHAPOB T'MAPONPHUBOJA, e M f — Iieun pelyaros
BBIKJTFOUEHHUS CLICTICHUS.

OOmee mnepenaToyHoe YHCIO MPHUBOJA CUEIUIEHUS C JuadparMeHHOM
OpYy>KMUHOM i, BKIIOYaeT MepeJaTOYHOe YHCIIO JICNECTKOB JAva(parMeHHON
OPYXUHBl i, , TMEPEeIaTOYHOE YHWCIO BWIKM BBIKIIOYEHUS CUEIUICHUS i, ,
NEPENATOYHOE YHCIIO THAPABINYECKOTO MPUBOJA i U NEPENATOYHOE YUCIIO IEAAIN
CUCTUICHMS i, -

N

e
f
I7l€ a U b — Ijiedu nefanu; ¢ ¥ d — IJIeYd BUJIKU BBIKJIIOUYEHHUS; d, U d, — THAMETPHI
UCIIOJIHUTEJIBHOTO U TJIaBHOTO LWJIMHIAPOB TMAPONPHUBOJA, e M f — Iiedn pelyaros
BBIKJIIOUEHUS CLEIJIEHUs (JIEIECTKOB TUapparMEeHHON MPYKUHBI).

[lepenarouHoe yucio aua@parMEHHON MPYXUHBI MOXXHO OINPEAEIUTh IO

dbopmyie:

. . . . acd
lnp =Vpgg Ve'lr - 1n :E'd_'d

2,

i = =Dc.-D
T f D-D
E C
JInst COBpEMEHHBIX KOHCTPYKUMH NPHUBOJOB OOLIEE MEPEeJaTOUYHOE YHUCIIO
COCTaBJISIET i, =25—-45 W JOJDKHO OOECIeUMBaTh YCHIIME Ha Ienallb IS JITKOBBIX
aBromoOuneit He 6onee 150 H, nna rpy3oBeiXx aBToMOOMiei He Oonee 250 H. B
cllyyae €CJIM YCHIHWE€ Ha Ieaajlb IIPEBBIIACT YKa3aHHBIE 3HAYCHUS, IIPUBOJ
CUEIUIEHUS] JOJDKeH ObITh cHaOxeH ycuiurteneM. CyliecTBYIOMIME KOHCTPYKUUU
MIPUBOJIOB UMEIOT OOBIYHO CJICAYIONINE 3HAYEHUS TIePEeIaTOYHBIX YHCEI: i, = 3,8—5,5;
i, =1,4-2,2. B pacueTax 0OBIYHO 33JAI0TCS 3HAYCHUSIMU MEPEAATOYHBIX YUCENT iy, i,
, i3, 3aTEM HAXOOAT MEPEAATOYHOC YK CIIO MEAANH CUCTUICHUA |, .
Jlanmee onpenensoT pacueTHOE YCUIIME Ha MeAalb U MOJHbBIA X0/ MeIAIN
CHENJICHUS U IIPOBEPSAIOTCS yCIIOBHA:
PIYEﬂ S|:PI7E27]; SﬂEﬂ S[SﬂEﬂ]'
MakcrumanbHasi BEJIMUYMHA YCWIMS HA IENAJIM CLUEIUIEHUS C YCUIIUTEIIEM HE
JIOJDKHA TIPEBBIIATH [P,,Eﬂ]=150 H, CHLCIUICHUSA C YCHIIMTCIEM [an]: 250 H.

Jomyctumas BelMYMHA XO4a MENAA IS JIETKOBBIX aBTOMOOMJIEN [SHEQ ]=160 MM,

JUIsL TPY30BBIX [S HEn ]= 190 mm.
Ycunue Ha nefanb onpenensercs mno Gopmye:
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P
PHEH :ﬂ’ (24)
lp ~1p Ma1P

roe P - ycunue Ha mnemamu, H;, m,, - KIIJ npuBoma cuenneHus, s

IIE]

MEXaHM4YCCKOro npuBoaa nup =0,7-0,8; 1A rTHApaBIAYCCKOTO IIpuBoaa nizp =0,8-0,9
OOBIYHO CLIETUICHHE MPOEKTUPYETCS TaK, YTOOBI MPHU BBHIKIIOYCHUH HAXKUMHOE

yCHIIMe TIPY>KUH yBeanuuBaiaoch Ha 20 %, T.e.:

Tc'dfzp T ax 'z (25)
P =12-P«. =12: L
> MAX > 8D,
rne Py, — YCWIME TPYKHUHBl TpPH BBIKTIOUEHAN CHCTUICHH, H;, 1y

MaKCHMaJIbHOE HallpsLKEHUe KpydeHus, [la; d,, - AuaMeTp IPOBOJIOKU IIPYKUHBL, M;
T — HAIPSDKEHUE Kpy4eHUs MNpYyXKuHbl, [la; Z,— 4UACIO0 HAXUMHBIX NIPYXUH; D,, —
IAAMETP IIPYKUHBL, M.

MakcuMalibHOE HAPSIKEHUE KPYUECHUST COCTABIISIET [r MAX ]= 700-900 Milla .

[TonHbBIN X0/ Megan MEXaHUYECKOTO MPUBOJIA CKIIAJILIBAETCS U3 CBOOOHOTO
X0/Jla meanu, pabovero xo/a u ynpyrux aedopmaiuii 3JeMeHToB mpuBoaa. [lomHbrit
XO/J1 eI TUAPABINYECKOTO MTPUBOIA PACCUUTHIBAETCS MO (hopMmyJie:

Sy =Scs +S =8;J+As.i . (26)
P

rae S,,, — TOJHBIA XOX INEAany NPHUBOJA CUEIUIEHMS, M; S, — CBOOOIHBIA X0
nefanu, m; S, — pabouuil XoJ mejanu, M; 8§ — 3a30p B MEXaHU3ME BBIKJIIOUCHUS
(Mexny MydTOM M pblYyaraMu BBIKIIOYEHHS), M; AS — XOJ HAXKUMHOTO JUCKA, M; i, —
IIEPEIaTOYHOE YMCIIO PHIUYATr0B BBIKJIFOYEHHS.

Bennunna 3a30pa B MEXaHU3ME BBIKIIOUEHUS:

— JUIA CHEIUVICHUH ¢ TepupepuiHBIMU UIMHAPUYECKUMH TPY>KUHAMH —
0 =1,5-2,0 mm;

— JUISl CLEIUICHUW ¢ UEHTPaJbHOM AuadparMeHHOW Mpy>KuHOH — O =3,5-4,0
MM.

X0 HAXKUMHOTO JTUCKA:

— JUIA OJHOOMCKOBBIX clierieHuit — AS =1,5-2,0 mu;

— JUISL IBYXJMCKOBBIX CUETUIEHUN — AS =2,4—2,8 mm.

Hnousuodyanvroe 3adanue

CtyaeHT BHIOMpAET TOT BapUAHT 3aJ]aHusl, HOMEP KOTOPOTO COBIIAJIaeT CO
CIIUCOYHBIM MOPSIIKOBEIM HOMEPOM, YKa3aHHBIM B CIIMUCKE TPYIIIHI 110 TaOIHIIE .
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Tabnuna 5 — Berbop Mozenu TpaHCOPTHOTO CPeiCTBA

Ne Mogens Ne Mopeinb
BAapUaAHTa ATC BApUAHTA ATC
0 ["'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 borgan A069
8 YPAJI-63685 18 I'A3-33104
9 MA3-6430 19 ITA3-3206

Ta6numa 6 — CBefieHUs 0 MOJACIISIX TPAHCIIOPTHOTO CPEACTBA
I'A3-33086 «3emiasax» YA3-31512

=8

MakcuManbHbIA KPYTAIIMNA MOMEHT M, , MaxkcuManbHbIA KPY TSI MOMEHT M, ,
H-m/( munt) — 413/1500 H-m/( munt) — 168/2200-2500
31JI-433360 I'A3-2705

MaxkcumanbHbIi KPY T MOMEHT M, ,

H-m/( munt) — 401,8/1800-2000
KamA3-4308

MaxkcuManbHbIA KPYTAIIMA MOMEHT M, ,

H-m/( munt) — 220/2500
KpA3-6510
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-
tha

MaxkcumanbHbII prTﬂIHI/II‘/;I‘MOII\/ICHT M,,, MaxkcuManbHbIi Ky TAIUIE MOMEHT M,
H-m/( mur™) — 905/1500 H-m/( munt) — 883/1250-1450

=L
e A TA-R G Yty

| ,. I

KamA3-4310

I'A3-31029

Y T o A . s

MakcuManbHbIN KPYTSIIANA MOMéﬁT M K.P\, MakcumanbHbIi prTﬂmﬁf/'I MOM@I.-IT, M,
H-m/( munt) — 637/1600-1800 H-m/( munt) — 182/2500
YPAJI-63685 MA3-6430

MaxkcuManbHbIi KPyTAIIAA MOMEHT M, ., , MaxkcuManbHbIi KPYTAIIMA MOMEHT M., ,
H-m/( MuH_l) —1274/1100-1300 H-m/( MuH‘l) —1870/1500
YPAJI-5557 I"'A3-3307
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MaxkcuManbHbIi KPyTAIUA MOMEHT M, , MaxkcuManbHbIi KpYTAMMNA MOMEHT M, ,
H-m/( munt) — 882/1100-1300 H-M/( ymun™) — 274,7/2250

TA3-3205 YPAJI-4320-01

MaxkcumanbHbIi Ky TAIUK MOMEHT M., , MaxkcuManbHbIA KpYTAIMNA MOMEHT M,

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

3UJ1-3250 - MA3-4370

MaKcHMaTbHBIi KPYTALIMNA MOMEHT M, , MakcuManbHbIA KPYTAMIMNA MOMEHT M, ,
H-m/( mur) — 350/1300-1700 H-m/( mun™) — 580/1500

KamA3-5320 Borman A069

MaKCI/IaJ'ILHHﬁ KPYTALIMNA MOMEHT M, , MaxkcuManbHbIA KPYTAIIMA MOMEHT M, ,
H-m/( mun) — 834/1200-1400 H-m/( mun) — 284/2000
I'A3-33104 ITA3-3206
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MaxkcumanbHbIi KPY TAIUK MOMERT M, , MaxkcumanbHbIA KpYTAIMNA MOMEHT M, ,

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

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

CTYJCHTA
rpymma TEJL.

3asBJICHHUC.

[Iporry 3akpenuTh 32 MHOU TEMY KypCcOBOM pabOThI
« »

I10 JAUCHUIIIINHE
« ».
u HAa3HA4YUTH PYKOBOJIUTCIICM
CryneHt / /

(monuce) (®UO crynenra) (nata)
PykoBoauTenb / /

(moanuck) (®HO pykoBoamTENSN) (nata)
3apenyromuii Kaheapoit N /

(moamuce) (®UO 3aB. kadeapoit) (nata)
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[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH
POCCHUMCKOM ®EJEPAIINN

®Ir'AOY BO «MOCKOBCKHI MOJUTEXHUYECKHUA YHUBEPCUTET»
YEBOKCAPCKUM UHCTUTYT (PUJTHA)

Kadenpa «TpaHCHIOPTHO-TEXHOJIOTHYECKHE MATITMHbD)

KYPCOBASI PABOTA
10 IMCUHUILINHE
«IIpoeKkTHAs AeATEIHLHOCTb

Beimonuun: cryaeHt 1 kypca

(®.1.0.)
O4YHOM / 3a04HON (OPMBI OOYUEHUS
CMEeLUATbHOCTD
y4. mudp

KOHT. Telie(oH

ITposepu:

Yeooxcapsi 20
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[Tpunoxenue 3

OT3bIB PYKOBOJIUTEJIA
Ha KypPCOBYIO padoTy
CryneHTt

Kadgenpa tpaHcrIopTHO-?)HEPreTUYECKUE CUCTEMBI
23.05.01. HazeMmHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa (MPoPuib KABTOMOOWIN M TPAKTOPLI»)
HanmeHnoBaHue TeMbI:
PykoBoauTen:

1. AKTYyaJIbHOCTb Te€MbI KYPCOBOil padoThbI

2. CooTBeTCTBHE MOJIYICHHBIX PE3YyJ/JIbTATOB 3asiBJICHHBIM LHEJIAM H 3aaYaM

3. XapaRTepuchca HCHOJb30BaHUA B paﬁoTe HCCIEA0BATEC/ILCKOIO HHCTPYMEHTaApUs (ananma,
CHHTE3Qa, CTATHCTHKO-MAaTeMaTHYeCKOM METO10J/I0I'MH, MAKETOB NPUKJIAAHBIX IPOrpaMm U T.II.)

4. CTeneHb cCaMOCTOSITEIbHOCTH NPU PadoTe HA/l KYPCOBOii padoToii (CaMOCTOATEILHOCTD U3JI0KEHUS
1 00001IeHHsI MATEPHAJIA, CAMOCTONATEIbHASI HHTEPNPETANNS MOJyYeHHBIX Pe3yJIbTaTOB,
000CHOBAHHOCTH BHIBO/I0B)

5. Ouenka opopmiienusi padboThbl B COOTBETCTBHH € TPeOOBAaHUSIMH, coiepkamumMucs B MeToaniecKux
YKa3aHUSIX M0 BbINOJHEHHIO KyPCOBOii paboThl (IP0EKTa), pa3padoTAHHBIX M YTBEP:KIEHHBIX

kadeapou

6. 3ameuyaHus 10 MOATOTOBKE M BBINOJHEHHIO KYPCOBOI padoThl

7. KypcoBasi paboTa cOOTBETCTBYET (He COOTBETCTBYET) TPeOOBAHUAM, NPEAbABIAAEMBIM K KyPCOBbIM
(paGoTaM NMpoeKTaM) M MOKeT ObITh (He MOKeT ObITh) PEKOMEHI0BAHA K 3a1UTe

8. Onenka

« _» 20 T (moamuch pyKoBOIUTENS) ®UO pykoBoauTens
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