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MeTtoauuecke yka3aHusl MO MOJIrOTOBKE U 3aIUTE KYypPCOBOIO MPOEKTA MO JAUCHUIUIMHE
«IIpoekTrpoBaHNEe Ha3eMHBIX TPAHCIIOPTHO-TEXHOJOTHYECKUX CPEACTB» pa3paboTaHbl B
COOTBETCTBHH C:

- @eepanbHbIil TOCYJapCTBEHHBIN 00pa30BaTeNbHBIN CTAaHIAPT BBHICHIETO 00Opa30BaHUS —
crienuanauTeT no crnenuaibHoctu 23.05.01 HazeMHble TpaHCTIOPTHO-TEXHOJIOTHUECKUE CPEJICTBA,
YTBEPKJICHHBIN pUKa30M MUHUCTEPCTBA HAYKU U

BhIcIIero oOpa3oBaHusi Poccuiickoii ®Deneparuun Ne935 or 11 aBrycra 2020 rona,
3aperucTpupoBaHHbiii B Muntocte 25 aBrycta 2020 rona, per. Homep 59433 (manee — ®I'OC
BO).

- y4eOHBIM TUTaHOM (OYHOM, 3a04HON (opMm 00yueHus) mo crneruanbHocTH 23.05.01
HazemHbie TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENICTBA;

- paboueil mporpamMMoi aucHMIUIMHBI «lIpoexkTHpoBaHME HA3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHUECKUX CPEACTBY.

ABTOpBI:
®enopos Jlennc Mropesuy, K.T.H., JOUEHT Kadeapbl TPAHCIOPTHO- SHEPTe€THUECKUX
CUCTEM

@HO, yuenas cmenens, yueHoe 36aHue U O0IHCHOCb, HAUMEHOBAHUE Kapeopbl

Metoauueckue ykasaHus oJ00peHbl Ha 3aceaHnuu KadeIphITPaHCIIOPTHO-
sHEpreTUUeckux cucteM (mpotokoi Ne 8 ot 12.04.2025.).

B MeTtonnuecknx yKa3aHHUSX U3JI05KEHBI METOAOJIOTHS U METOAMKA MOJATOTOBKH KYpPCOBBIX
IPOEKTOB, a TaKke TpeOOBaHUS K UX O(QOPMIICHHUIO; JaHbl PEKOMEHJALMU CTYJEHTaM MO UX
3aluTe.

MeTtonnueckue ykazaHusl MpeAHAa3HAYeHbl JJIi PYKOBOAMUTENEH KYpPCOBBIX MPOEKTOB, a
TAaKXKe JJIsl CTYJEHTOB BceX (GopM o0yueHus oOyuarmmxcs no cneuuaibHoctu 23.05.01
HazemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpencTBa B YebokcapckoM MHCTUTYTE ((uimaine)
MOCKOBCKOTO MOJIUTEXHUYECKOTO YHUBEPCUTETA.



ITopsinok BbIOOPA M YTBEPKACHUSA TEMbI KYPCOBOH padoThI

OcCHOBHOM 3aja4eil Kypca SIBISETCS CUCTEMAaTH3alis U 3aKpEIUICHUE 3HAHUM CTYJIEHTOB
110 OCHOBHBIM BOIIPOCAaM TEOPUHU aBTOMOOUIIEH U TPAKTOPOB.

[Ipu BBINOJHEHUU KypCOBOW PaObOThI NPOU3BOJATCS:

pacyeT OCHOBHBIX IIAPAMETPOB TPAKTOPA,

pacyer U MOCTPOCHUE PETYIATOPHON XapaKTEPUCTUKH TU3EIBHOTO JBUTATEIS,

pacyer U MOCTPOCHUE TEOPETUUECKON TATOBOM XapaKTEPUCTUKU TPAKTOPA;

pacyeT M TIOCTPOCHHE TEOPETUYECKOM CKOPOCTHOHM (BHEIIHEH) XapaKTepUCTUKU
JBUTATEIIs,

pacyeT U MOCTPOCHUE TUHAMUYECKON XapaKTepPUCTUKU aBTOMOOKIIS.

Bapuantsl 3agannii (HoMep BapHaHTAa COOTBETCTBYET JABYM MNOCJEIHHM Huppam
mudpa cTyaeHTa).

1. TAroBBIN pacyeT TpakTopa.

Ne Pn, JBuKHTED vl, z don
kH KM/4

1. 2 T'yCCHUYHBIN 4,0 3 cyxas TpyHTOBas Jopora

2. 4 KOJIECHBIN 4K2 4,2 4 eJanHa

3. 6 KoJIeCHBIH 4k4 4.4 5 3aJIC)Kb

4. 9 T'YCEHUYHBIH 4,6 3 CTepHs

5. 12 KOJIECHBIN 4k2 4.8 4 BCIIAXaHHOE I10JIE

6. 14 KOJIECHBIN 4x4 5,0 5 I10JIE TIOJT TIOCEB

7. 17 T'YCEHUYHBII 52 3 CJIeKaBIIasics Mmaxora

8. 20 KOJIECHBIN 4k2 54 4 yKaTaHHAA CHOKHAA
Jopora

9. 23 KOJIECHBIN 4k4 5,6 5 obJeneHenas gopora

10. 26 T'YCEHUYHBII 58 3 OonorHo-Top(stas
[eJINHA

11. 30 KOJIECHBIN 4K2 6,0 4 IIECOK

12. 33 KOJIECHBIN 4k4 6,2 5 rpaBHiiHas 10pora

13. 36 T'YCEHUYHBII 6,4 3 cyxasi TPyYHTOBasl jopora

14. 40 KOJIECHBIN 4K2 6,6 4 LeJInHa

15. 43 KOJIECHBIN 4k4 6,8 5 3aJI€KD

16. 46 T'YCEHUYHBII 7,0 3 CTEepHS

17. 50 KOJIECHBIN 4K2 7,2 4 BCITaXaHHOE I10JIe

18. 53 KOJIeCHBIN 4x4 7,4 5 10JIE TIOJT ITIOCEB

19. 56 T'YCEHUYHBII 7,6 3 CJIeKaBIIasics maxora

20. 60 KOJIECHBIH 4K2 7,8 4 yKaTaHHasi CHEXHas
Jopora

21. 65 KOJIECHBIN 4K4 8,0 5 obJeneHenas gopora

22, 70 TYCEHHYHBIN 8,2 3 00710THO-TOp(sTHAS
[eJINHA

23. 75 KOJIECHBIN 4K2 8,4 4 TIECOK

24, 80 KoJecHbIH 4k4 8,6 5 rpaBHiiHas 1opora

25. 2 TYCEHHIHBIN 8,8 3 cyxasi TpyHTOBas Jjopora

26. 4 KOJIECHBIN 4K2 9,0 4 HeJInHA

27. 6 KOJIECHBIN 4Kk4 4,0 5 3QJIEKD

28. 9 T'YCEHUYHBII 4,2 3 CTEpHSA

29. 12 KOJIECHBIN 4K2 4.4 4 BCITaXaHHOE I10JIe

30. 14 KoJleCHBIH 4k4 4,6 5 I0JIE TIOJ] IIOCEB




31. 17 I'YCEHUYHBII 4.8 3 CJIC)KABIIIASICS MaxoTa

32. 20 KOJIECHBIH 4K2 50 4 yKaTaHHas CHE)KHas
Jopora

33. 23 KOJICCHBIN 4x4 5,2 5 o0JjieieHenas qopora

34. 26 TYCEHUYHBIT 54 3 00710THO-TOpdsTHAS
I[CJIMHA

35. 30 KOJIECHBIN 4K2 5,6 4 IIECOK

36. 33 KOJICCHBIN 4Kk4 5,8 5 rpaBHiiHas I0pora

37. 36 I'YCEHUYHBII 6,0 3 cyxasi TPYHTOBasl jopora

38. 40 KOJIECHBIN 4K2 6,2 4 LEeIUHA

39. 43 KOJIeCHBIN 4x4 6,4 5 3aJIEKb

40. 46 TYCEHUYHBIT 6,6 3 CTEpHS

41, 50 KOJICCHBIN 4K2 6,8 4 BCIIaXaHHOE I10JIe

42, 53 KOJICCHBIN 4x4 7,0 5 I10JI€ TOJI [IOCEB

43. 56 T'YCEHUYHBIH 7,2 3 CIe)KaBIIasICSl TaxoTa

44, 60 KOJIECHBIH 4K2 7,4 4 yKaTaHHas CHEXHas
Jopora

45, 65 KOJIECHBIN 4K4 7,6 5 obJeieHenas 1opora

46. 70 I'YCEeHUYHBIH 7,8 3 00s0THO-TOp(sTHAS
HeNnuHa

47. 75 KOJIECHBIN 4k2 8,0 4 IECOK

48. 80 KOJIECHBIN 4Kk4 8,2 5 rpaBHitHas Jopora

49. 2 T'YCEHUYHBIH 8,4 3 cyxas TPyHTOBasl jopora

50. 4 KOJIECHBIN 4K2 8,6 4 LeInHA

51. 6 KOJICCHBIH 4x4 8,8 5 3aJIeKb

52. 9 T'YCEHUYHBII 9,0 3 CTEpHSA

53. 12 KOJIECHBIN 4K2 4,0 4 BCIIAXaHHOE I10JIE

54. 14 KOJIECHBIN 4Kk4 4.2 5 T10JI€ TI0J] TOCEB

55. 17 T'YCEHUYHBII 4,4 3 ClIeXaBIIasiCs MaxoTa

56. 20 KOJIECHBIH 4K2 4,6 4 yKaTaHHasi CHEXXHasI
Jopora

57. 23 KOJICCHBIN 4k4 4.8 5 o0JjieieHenas gopora

58. 26 I'YCEeHUYHBIH 50 3 00JI0THO-TOp(sTHAS
HeNIMHA

59. 30 KOJIECHBIN 4K2 5,2 4 IIECOK

60. 33 KOJIECHBIH 4k4 54 5 rpaBUiiHAs TOpOTa

61. 36 T'YCEHUYHBIN 5,6 3 cyxasi TPyHTOBas Jjopora

62. 40 KOJIECHBIN 4K2 5,8 4 LeanHa

63. 43 KOJICCHBIN 4k4 6,0 5 3aJIeKb

64. 46 T'YCEHUYHBII 6,2 3 CTEpHSA

65. 50 KOJIECHBIN 4K2 6,4 4 BCITaXaHHOE I10JIe

66. 53 KOJIeCHbIH 4K4 6,6 5 T0JIe IOJT TIOCEB

67. 56 T'yCCHUYHBIN 6,8 3 CISKaBITIASICS TaX0Ta

68. 60 KOJIECHBIH 4K2 7,0 4 yKaTaHHasl CHEKHas
Jopora

69. 65 KoJIecHbIH 4k4 7,2 5 o0jeneHenas gopora

70. 70 T'yCCHUYHBIN 7.4 3 00710THO-TOp(sTHAS
I[eJIMHA

71. 75 KOJIECHBIN 4K2 7,6 4 IIECOK

72. 80 KoJecHbIH 4k4 7,8 5 rpaBHiiHas 1opora

73. 2 T'yCECHUYHBIN 8,0 3 cyxasi TpyHTOBas Jjopora

74. 4 KOJICCHBIH 4K2 8,2 4 eNuHa

75. 6 KOJIECHBIN 4x4 8,4 5 3aJIEKb

76. 9 T'YCEHUYHBII 8,6 3 CTEpHSA




77, 12 KOJICCHBIH 4K2 8,8 4 BCIaXaHHOE I0JIe

78. 14 KOJIeCHBIN 4x4 9,0 5 10JIE TIOJT ITOCEB

79. 17 T'YCEHUYHBII 4,0 3 cJe)KaBlIasicsl Maxora

80. 20 KOJICCHBIN 4K2 42 4 YKaTaHHAs CHEXKHAs
Jopora

81. 23 KoJecHbIH 4k4 4,4 5 oOnenenenas gopora

82. 26 TYCEHUYHBII 4,6 3 Oos0THO-TOp(sIHAS
[eJIMHA

83. 30 KOJICCHBIN 4K2 4.8 4 IIECOK

84. 33 KoJecHbIH 4kx4 50 5 rpaBUiiHas fopora

85. 36 T'YCEHUYHBII 5,2 3 cyxas TPyHTOBasl jopora

86. 40 KOJICCHBIN 4K2 54 4 LIeJIMHA

87. 43 KOJICCHBIN 4x4 5,6 5 3aJI€XKb

88. 46 I'YCEHUYHBII 5,8 3 CTEpPHS

89. 50 KOJIECHBIH 4K2 6,0 4 BCIaXaHHOE MM0JIe

90. 53 KOJIeCHbIH 4K4 6,2 5 ToJIe MOJT TIOCEB

91. 56 T'YCEHUYHBII 6,4 3 CIIEKABIIIASICS [TaX0Ta

92. 60 KOJIECHBIN 4K2 6,6 4 yKaTaHHasi CHe)KHas
Jopora

93. 65 KOJICCHBIN 4k4 6,8 5 o0JeeHenas qopora

94. 70 TyCEHUYHBII 7,0 3 0010THO-TOpdsTHAS
[eJIMHA

95, 75 KOJIECHBIN 4K2 7,2 4 IIECOK

96. 80 KOJIeCHbIH 4K4 7,4 5 rpaBHifHas 1opora

97. 2 T'YCEHUYHBIH 7,6 3 cyxas TPYHTOBasl jopora

98. 4 KOJIECHBIN 4K2 7,8 4 eJanHa

99, 6 KOJIECHBIN 4x4 8,0 5 3aJIEXKb

00 9 I'YCEeHUYHBIH 8,2 3 CTEepHsI

2. JlnHaMUYECKUN pacyeT aBTOMOOUJIS
Ne vmax Konecnasn mr, Z
dopmyaa
KM/4 KT

1. 70 6x6 17000 6

2. 72 6x4 16000 5

3. 74 4x4 15000 4

4. 76 4x2 14000 3

5. 78 6x6 13500 6

6. 80 6x4 13000 5

7. 82 4x4 12500 4

8. 84 4x2 12000 3

9. 86 6x6 11500 6

10. 88 6x4 11000 5

11. 90 4x4 10500 4

12. 92 4x2 10000 3

13. 94 6K6 9500 6

14. 96 6x4 9000 5

15. 98 4x4 8500 4

16. 100 4x2 8000 3

17. 70 6x6 7500 6

18. 72 6x4 7000 5

19. 74 4x4 6500 4




20. 76 4x2 6000 3
21. 78 6x6 5500 6
22. 80 6x4 5000 5
23. 82 4x4 17000 4
24. 84 4x2 16000 3
25. 86 6x6 15000 6
26. 88 6x4 14000 5
217. 90 4x4 13500 4
28. 92 4x2 13000 3
29. 94 6x6 12500 6
30. 96 6x4 12000 5
31. 98 4x4 11500 4
32. 100 4x2 11000 3
33. 70 6x6 10500 6
34. 72 6x4 10000 5
35. 74 4x4 9500 4
36. 76 4x2 9000 3
37. 78 6x6 8500 6
38. 80 6x4 8000 5
39. 82 4x4 7500 4
40. 84 4x2 7000 3
41. 86 6x6 6500 6
42. 88 6x4 6000 5
43. 90 4x4 5500 4
44, 92 4x2 5000 3
45. 94 6x6 17000 6
46. 96 6x4 16000 5
47. 98 4x4 15000 4
48. 100 4x2 14000 3
49. 70 6x6 13500 6
50. 72 6x4 13000 5
51. 74 4x4 12500 4
52. 76 4x2 12000 3
53. 78 6x6 11500 6
54. 80 6x4 11000 5
55. 82 4x4 10500 4
56. 84 4x2 10000 3
57. 86 6x6 9500 6
58. 88 6x4 9000 5
59. 90 4x4 8500 4
60. 92 4x2 8000 3
61. 94 6x6 7500 6
62. 96 6x4 7000 5
63. 98 4x4 6500 4
64. 100 4x2 6000 3
65. 70 6x6 5500 6




66. 72 6x4 5000 5
67. 74 4x4 17000 4
68. 76 4x2 16000 3
69. 78 6x6 15000 6
70. 80 6x4 14000 5
71. 82 4x4 13500 4
72. 84 4x2 13000 3
73. 86 6x6 12500 6
74. 88 6x4 12000 5
75. 90 4x4 11500 4
76. 92 4x2 11000 3
77. 94 6x6 10500 6
78. 96 6x4 10000 5
79. 98 4x4 9500 4
80. 100 4x2 9000 3
81. 70 6x6 8500 6
82. 72 6x4 8000 5
83. 74 4x4 7500 4
84. 76 4x2 7000 3
85. 78 6x6 6500 6
86. 80 6x4 6000 5
87. 82 4x4d 5500 4
88. 84 4x2 5000 3
89. 86 6x6 17000 6
90. 88 6x4 16000 5
91. 90 4x4 15000 4
92. 92 4x2 14000 3
93. 94 6x6 13500 6
94, 96 6x4 13000 5
95. 98 4x4 12500 4
96. 100 4x2 12000 3
97. 70 6x6 11500 6
98. 72 6x4 11000 5
99. 74 4x4 10500 4
00 76 4x2 10000 3
TsArosbie KJIacChbl TPAKTOPOB
Tsaroswiii | HomunanbsHoe TArosoe | Cpennsis Cpennsis macca | BazoBble Moes I TPAKTOPOB
KJ1ace yeusue (Tc) MONIHOCTH TpakTopos (T) KoJecubie I'yceHu4Hnbie
TpakTopoB (J1.c.)
MT3-082,
benapyc-112
0,2 0,18-0,54 10-14 10 0,5 anagzg-osﬁ,
benapyc-132H
0.4 03-05 15-25 To1 Jinma (120,

264E)




T-25, T-30,
0,6 0,54-0,81 22-25 mol,5 benapyc cepun
300
0,9 0,81-1,26 40-50 10 2,6 T-40
MT3-80/82,
14 1,26-18 55-75 702,9 IOM3-6,
benapyc cepuu
900
benapyc cepun | T-54, T-70
2 1,8-2,7 75-90 10 5 1990
T-150K, AT-75, T-150
3 2,7-3,6 1o 90 1o 6,3 benapyc cepun
1500
4 3.6-45 130-165 107.9 benapyc cepun | T-4A, XT3-201
2022
K-700 T-501
5 4,5-5,4 benapyc cepun
3023
5 5.4-6,3 300-400 no 11,6 John Deere | T-130M
9430
Terrion ATM
7 6,3-7,2 7360
K-745, cepus | ZOOMLION
K-9000 ZD160,
T100,
Shehwa
8 7,2-8,5 1o 500 1o 20 TY165-2,
Shehwa T140-
1,
Shehwa SD6G,
YETPA T9
Tunax aBTroMo0MIei 111 IEPEeBO3KHU I'PY30B
Kaacc | I[lonnas Ipororun | ITonnas CHapsokeHHas | Macca Makec. Konecnas
Macca, T Mmacca, T Mmacca, T rpys3a, T CKO- dhopmyna
POCTh,
KM/4
1 Ho 1,2 Oka 0,97 0,645 0,25 130 2x4
Torima
2 Or1,2 1020 BNC-2345 | 1,79 1,040 0,65 110 4x2
3 Ot 2,0 1o 8,0 I'A3-3308 | 5,95 3,710 2,00 90 4x4
4 Ot 8,0 o 14,0 I'A3on 8,70 3,700 5,00 100 4k2
Next
5 Ot 14,0 10 20,0 | KamA3- 15,85 9,800 6,00 100 )
5350
6 Ot 20,0 10 40,0 | KamA3- 22,60 12,400 10,50 95 8x8
6350
7 Csoie 40,0 K3KT- 95,00 25,000 70,00 65 8k8
7428*

* HpI/IBeI[eHa Macca aBToIoe3aa, Tarada M noJIyrnpuicana.




CTpyKTypa u coaepxkaHue KypcoBoOi padoThbl
KypcoBas paboTa nomkHa OTBEUaTh CIEAYIOIIUM TPEOOBAHUAM K CTPYKTYpE:
— BBEJICHHC;
— OCHOBHasl 4acCTh;
— 3aKJIIOYCHUE;
— CIHUCOK HCIOJIb30BaHHOMN JTUTEPATYPHI.
B pabote MOTyT OBITH IPUIIOKEHUS.
Bo BBeieHHM TOTKHBI OBITH YKa3aHbl CIASAYIOIINUE MMOJTOKEHUS:

— aKTYaJIbHOCTh H30paHHOM TeMbl M TpPUYMHBI (0O0OCHOBaHHE) €€ BbIOOpa A
MOJIFTOTOBKU KypCOBOM pabOTHI;

— 000CHOBaHHUE HOBU3HBI N30PAaHHOI TEMBI;

— CTENEHb MCCIEAOBAaHHOCTU (pa3pabOTAaHHOCTH) TEMbl B OTCUYECTBEHHOW W
3apyOeKHOMU IUTEpaType;

— 001IMii 0630p 3aKOHOIATENLHOTO PETYJIUPOBAHUS BOIIPOCOB TEMBI;

— yKa3aHWe Ha LU W 3aJa4Md HCCISIOBaHUs, IpeaMeTa, 00beKTa HCCIeI0BaHMUS,
METOIOB.

Hopsigok opopmiieHUsI KYPCOBOM padoThI

KypcoBas paboTa BBINONHSAETCS Ha KOMIIBIOTEPE HA CTaHAAPTHBIX JucTax A4. TekcT
MeYaTaeTcsl Ha OJHOM cTopoHe nucta. Ha cTpanmie nomxHo pacnonaratbes 28-30 CTpok,
KaXJas W3 KOTOpPbIX coAepkuT 60-65 3HakoB, BKIOYas MNpoOesnbl. MexIyCTpOUHbIN
unrepBai — 1,5, mpudt rexcra — 14 (Times New Roman), B Tabnunax - 12, B oACTpOYHBIX
cHockax -10. Tekct medaraeTcsi CTPOUYHBIMH OyKBaMU (KpOME 3arjlaBHBIX ), BHIPABHHUBACTCS
[0 [IMPHUHE C UCIIOJIB30BAHUEM NIEPEHOCOB CJIOB. Ha TUTYJIBHOM JINCTE HAAUCh: KypCOBas
pabora mneuatatorcs 18 mpudrom. [loguepkuBaHue CIIOB M BbIIECIEHHE HUX KYpPCHUBOM
BHYTpU caMoil pa®oTel He npomyckaercs. OAHAaKo 3arojoBKM W TOA3arojOBKH IPH
NeYaTaHuU TEKCTa MUCbMEHHOM pabOThl BBIACISIOTCS MOMYKUPHBIM MIPUPTOM. AO3aIHbIN
OTCTYM JOJIKEH COOTBETCTBOBATH 1,25 ¢M U OBITH OIMHAKOBHIM 10 BCel pabore.

OpueHTUPOBOYHBIN 00BEM KypCcOBOM pabOThI cocTaBisieT 25-35 crpanuil. B manHbIi
00BbEM HE BXOJAT MPUIIOKEHUS U CIIHCOK HCIOJIb30BAHHBIX UCTOUHUKOB. [lo corimacoBanuto
C mpenojiaBareiaeM 00bEM pabOThl MOXKET ObITh YBEIHUEH.

CtpaHuIlbl, Ha KOTOPBIX H3JIaraeTCsl TEKCT, JMOJDKHBI MMETh IMOJs: JieBoe -20 MM,
mpasoe - 20 MM, BepxHee - 20 MM, HikHEE - 20 MM.

B Tekcre pabotel «BBenmenue», HaszBaHue TIaB, «3akiatoueHue» U «CIHCOK
UCIIOJIb30BaHHOM JIMTEPATYPhI» MeUaTatOTCs (HAYMHAKOTCS) C HOBOW CTPAHUIIBI.

PaccTositHue Mexay 3arojJoBKOM U IOJ3arOJIOBKOM, 3arojOBKOM W TOCJIEIYIOIINM
TEKCTOM, TIOA3aroJIOBKOM M TPEABIAYIIMM TEKCTOM OTHEISIOT JABYMs TMOJYTOPHBIMU
MEKCTPOUHBIMU MHTEPBAJIAMH, a MEXKAY IOJ3arojJ0BKOM M MOCIEAYIOIIUM TEKCTOM - OJHUM
MOJYTOPHBIM MEXCTPOUHBIM UHTEPBATIOM

['maBpl TUCBMEHHBIX paboOT HyMepyroTcs apaOckumu 1ubpaMud U JIOJKHBI
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HAaYMHATBHCS C HOBOM cTpaHuupbl (ucTa). Homep riaBel coctouT u3 yucna: 1, 2 u T.4.

3arooBkH (ITO3aroJIOBKM) pacroJiaraloTcsl [EHTPUPOBAHHBIM (ITOCEpEIMHE TEKCTA)
CII0OCOOOM.

CrpaHuibl TUCBMEHHBIX Pa0dOT JOJKHBI MMETh CKBO3HYIO HYyMEpalLUI0 apaObCKUMU
nudpamMu 1o BceMy TekcTy. HoMep cTpaHuLbl POCTaBISIOT B IPABOM BEPXHEM YTIIIy OIS
CTpaHMIbl Oe3 TOukHM B KoHIE. llepBoil cTpaHuled NHCBMEHHON pPabOThHl SBISETCA
TUTYJBHBIN TUCT. OH He HyMepyeTcs. B paboTte BTOpoii cTpaHuliel SBISETCS COACpKAHHE.

TUTYNBHBIN JUCT NOJDKEH COAEpX aTh HAMMEHOBaHUE Y4YEOHOTro 3aBeACHUS, (POPMBI
o0yueHus, 0003HaUYCHHUE XapakTepa padoThl (KypcoBas), ee TeMy, (haMIIIIO, UMS, OTYECTBO
BBITIOJIHUBILIETO €€ CTYJE€HTa, HOMEp Kypca W TPYIIbl, YICHYIO CTElEHb, JOKHOCTD WM
YYCHOE 3BaHHE HAYYHOTO PYKOBOJUTENS, €T0 (haMHUITNI0 U MHULIHAIIKI, Tpadsl «JlaTa cnaumy,
«JlomycTuth K 3amurey, «Jlarta 3amute», « O1ieHKa», MECTO U 0/l HAUCAHUS paOOThI.

OrnaBrieHre pabOTHI, KOTOPOE CIEAYET IMOCJIEe THTYJIHLHOTO JIMCTa, JOJKHO COJEP)KATh
Ha3BaHUS AJIIEMEHTOB CTPYKTYPHI pabOTHI 1 HOMEPA JIUCTOB, C KOTOPHIX OHW HAYWHAIOTCS.

IHopsimok nmpeacTaBjieHUss KypcoBOil padoThl HA 3aIIIUTY

KypcoBasi pabota, moAarotoBieHHasi CTyJAC€HTOM B OKOHYATEJIbHOU (opMe, TOJDKHA
OBITh MPEICTABIICHA JISJIONPON3BOIUTENIO Kaenphl B CIECTYIONIEM KOMIUIEKTE:
B NMUCBMEHHON (hOpMe B MPOIIUTOM, COpPOIIIOPOBAHHOM WJIM CKPEIUICHHOM Buje — 1
AK3EMILISIP.

JenonpousBoauTtenb Kadeapsl mocie perucrpanuu ¢akra U AaThl claud KypcOBOMU
paboThI MIepeiaeT ee I MPOBEPKU HAYUYHBIM PYKOBOIUTEIIEM.

[lepegadya KypcoBOil paOOThl B 3JEKTPOHHOW (PopMe MOXKET OBbITh OCYLIECTBIEHA
NyTeM HAaMpaBiI€HHUs] €€ CTYJIEHTOM HEMOCPEICTBEHHO HAyYHOMY PYKOBOJUTENO IO
3JIEKTPOHHOM IOYTE.

Ilocne mnocTymiieHus KypcoBOMl palOoThl Ha Kadeapy HayyHbI pyKOBOAMTEIb
MpoBepsieT ee B TeueHue 14 kajaeHJapHbIX JHEH ¢ MOMEHTa MOCTyIUIeHUs Ha kadenapy,
IIOCJIE YEero BO3BpaAlllaeT €€ JAEJIONPOU3BOAUTEIO CO CBOEH peueH3uer. B peuensun
YKa3bIBAIOTCS CIAEAYIOLIUE MTOT0KECHUS:

— HauMEHOBaHHE y4eOHOro 3aBefeHus1, kageapsl, popMbl 00yUeHuUS;
— 0003HaYCHHE XapaKkTepa padoThl (KypcoBas), ee TeMY;
— (haMUIIHIO, UMsI, OTUYECTBO BBITIOJIHUBIIETO €€ CTYIEHTa, HOMEP Kypca U IpyMIIbl;

— YUYCHYIO CTCIICHb, AOJIKHOCTH WM YUYCHOC 3BAHUC HAYYHOI'O PYKOBOAUTCIIA, €TO
(baMI/IJ'H/I}O U MHUIIUAJIbI,

— COOTBETCTBHE IPEJCTABICHHOM KypCOBOM pabOThl OOmMMM TpeOOBAHUSM,
yKa3aHHbIM MeToIMueCcKuX yKa3aHuwu,

— COOTBETCTBUE CTPYKTYPbI KypCcOBOi paboThl TpeOOBaHUSAM, YKa3aHHBIM B pasjene 3
HAcTOAIMX MeToaAn4YeCKNX yKa3aH!H,
— COOTBETCTBUE O(OpPMIIEHHS] KypcOBOM pabOThl TpeOOBAaHUSIM, YKa3aHHBIM B paszjene 4
HAcTOAIMX MeToAnYeCKUX YKa3aHWH,

JIep>KaHUI0 pabOThl), HE MPEMATCTBYIOMINE JOMYCKY PabOThI K 3aIUTE;
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— BBIBOJI O BO3MOXXHOCTH JIOIyCKa KypCOBOMl pabOThI K 3allIUTE;
— BOIIPOCHI K 3aIlIUTE;

— mpenjaraemas ¢dopMa M Jara 3allMThl KypcoBoWl paboThl (ycTHas (O4yHas WU
JTUCTAHIIMOHHAS ).

B ciyuae ecnum moOCTaBlIGHHBbIE HAayYHBIM PYKOBOAMUTEIEM BOIPOCHI HE SICHBI
CTYJIGHTy, OH BIIpaB€ YTOYHUTh MX y HAYYHOTO PYKOBOJUTENS JUYHO BO BpEMS €ro
€KEHEICNbHBIX KOHCYJbTAlMH (IeXKYypCcTB Ha Kadeape) WM JAUCTAHIMOHHO Yepe3
AIIEKTPOHHYIO MOYTY.

B cnyuae popmynmmpoBaHusS HaydHBIM PYKOBOJUTEJIEM BBIBOJIA O HEBO3MOKHOCTHU
JIOIyCKa KypCcOBOM pabOThI K 3allluTe KypcoBas padoTa MOJJIEKHUT MOJATOTOBKE 3aHOBO C
Y4ETOM 3aMEUaHU, YKa3aHHBIX HAYYHbIM PYKOBOJUTEIIEM, U IOBTOPHOMY MPEACTABICHUIO
Ha 3alUTy B TOpsAIKE, MPEAYCMOTPEHHOM pasjieliaMu 3-5, TOMY K€ Hay4YHOMY
PYKOBOJUTEIIO.

IHopsigok 3a1MTHI KYpCOBOM PadoThI
3aiuTa KypcoBOi pabOThl MOXKET MPOBOJUTHCS TOJIBKO HAYYHOMY PYyKOBOJUTEINIO.

3amuTa KypcoBOil paOOThl MNPOBOAUTCS B (opMe, YCTAHOBICHHOM Hay4YHbIM
pykoBoauTeneM. Takxke ¢ corijacusi HaydHOTO PyKOBOJUTENS WJIM MO €ro IpPeJIOKEHHUIO,
BBIPQXEHHOMY B PELEH3MH, BO3MOXHA 3allUuTa KypcoBOW paboThl B ¢opMe T0KiIajna Ha
KOH(EpEHLINN WIX HHOM HayYHOM WJIM HayYHO-IPAKTUYECKOM MEPONPUATUH (TIPU HATUIUH
TAKOT'O MEpONpPUATUS B CPOKH, YCTAaHOBJICHHBIC JJIs JONycKa K Ceccuu), Win B (opme
JOKJaa Ha CTYIAEHYEeCKOM HayyHOM KoH(pepeHuun. B 53ToM cinydae BO3MOKHA
PEKOMEHJalMsl HAYYHOT'O PYKOBOJUTENS K OMYOJIMKOBAHUIO TE3UCOB BBICTYIICHHUS.

[Ipu ycTHOI ¢opMe 3ammThl KypCcOBOM pPabOThI CTYIEHT JOJDKEH IOATOTOBUTH
OTBETHI Ha BOIIPOCHI, IOCTABJICHHBIE €My HAyYHBIM PYKOBOJUTEIEM B PELCH3UH.

Hayunblii pykoBOAUTENb BIPaBe IO CBOEMY YCMOTPEHHUIO 3a/aBaTh CTYACHTY
JOTOJIHUTENBHBIE BOIIPOCHI IS IPOBEPKU YPOBHS U Ka4eCTBA OCBOCHUS UM 3HAHUM T10 TEME
KypcoBOM paboThl, a Takxke JUid JOMNOJHUTEIbHOW TPOBEPKH CAMOCTOATEIBHOCTU
BBITNIOJIHEHMSI KypCOBOU paOOTBHI.

[To utoram 3amUTBl HAYYHBIA PYKOBOIAUTENb ONpPENEISET, MOXKET JIM OBbITh 3allluTa
3ayTeHa, WM TpeOyeTCs MOBTOPHAs 3alUTa.

[lo wroram mnepBoHAYadbHON WM (B clydae ee Heynayu) MOBTOPHOM 3alllUThl
KypCOBOU pabOThI HAYYHBIH PYKOBOAUTENIh CTABUT OTMETKY O 3alllUTE€ KYpCOBOW pabOTHI B
3a4€THOW KHIWKKE CTYJICHTA, B BEIOMOCTH M Ha TUTYJIHLHOM JIUCTE PaOOTHI.

[Tocme 3ammThl peneH3us W KypcoBas paboTa TMOMJICKHUT CKAHHUPOBAHUIO CAMHM
CTYIEHTOM M 3aJMBKe B OIJEKTPOHHYI0 HMH()OPMAIMOHHO-O0pPa30BaATEIbHYIO  CpPEIy
(Onextponnoe  moprdonmo)  YebGokcapckoro  uHcTUTYyTa  (unmanma)  MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEpcuTeTa Mo azapecy http://students.polytech21.ru/login.php, moce
4yero paboTa B MUCbMEHHOW (opMe mepeaaroTcsi CTYACHTOM AeIONPOU3BOAUTENIO Il XpaHEHUS
B apxuse Oumana.
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MeToauueckue YKa3aHnusd 110 BbBINMOJIHEHUIO KYPCOBOI'O IMIPOCKTA

IJIABA 1. TATOBBIN PACUET

TATOBBIM  pacyeT yCTAaHABIMBAECT CBSA3b OCHOBHBIX  KOHCTPYKTHBHBIX
rmapamMeTpoB aBTOMOOWJIS, €Tr0 arperaroB M MEXaHU3MOB C TATOBO-CKOPOCTHBIMHU
CBOMCTBAMU aBTOMOOMIIA.

3amaueli  MPOEKTUPOBOYHOTO  pacdera TATOBOIO  pacyeTa  SBISACTCS
OTpe/ieNiecHUe OCHOBHBIX MapaMeTpPOB JBHUTaTeNs (MaKCHUMallbHas MOIIMHOCTH N, ,
YTJIOBasi CKOPOCTh BpAIICHUS KOJIEHYATOTO Bajla IPH MaKCUMaJIbHONH MOIIIHOCTH N )

U TpaHcMuccud (TIEpelaTOYHbIe YhCia TJIaBHOW mepemadu U, , KOpoOKH mepemad
U 4 ), KOTOpbIe 00eCIIeYrBaIOT MAaKCUMAaJIbHYIO CKOPOCTh JBHKCHHS aBTOMOOHJIS 110
OOBIYHBIM JOpOraM U BO3MOKHOCTH JBUKEHUSI MPU TMOBBIIIEHHOM CONPOTUBICHUU
JOpPOTH.

1.1 IOCTPOEHUE BHEIIHEN CKOPOCTHOM
XAPAKTEPUCTHUKU JIBUT'ATEJIS

1. O01ue cBeaeHus

OCHOBOM MJi TATOBOTO pacdyeTa aBTOMOOWJISL SIBJISIETCSI BHEIIHSSL CKOPOCTHAs
XapaktepucTika jgBurareias (puc. 1.1), KOTOpble TOKa3bIBalOT HM3MCHCHUS
3¢ (PeKTUBHON MOIIHOCTU JBUTATeNss N, KPyTSIIIETO MOMEHTa M, WU YJEIbHOIO
pacxojia TOIJIMBA (. OT YIJIOBOM CKOPOCTH BpaIlEHHs KOJIEHYATOrO Baja o .

Ne xBr Ne.hBl
' “l M_; Nc )
Me Hx ‘. T B Me. Hx *
2o r/xBrey C 2. r/kBrey
| D ;
|
(| I
| T R i L . -
Oppin Oy Wy W . Opin Oy My NDgay ©
a) 6)

Pucynok 1.1 — BHeliHue CKOPOCTHBIE XapaKTEPUCTUKH JBUTATEIICH:
@) TU3eNIbHBINA JBUTATENh; 0) OCH3WHOBBIN IBUTATEIH

[To ocm abcumcc OTKIAABIBAIOT B MacITabe COOTBETCTBYIOUIUE 3HAYCHMUS
YIJIOBOM CKOPOCTH BpAICHUS KOJICHYATOTO Bajla JBUTATEI:
- ®,, - MUHUMaJbHO YCTOWUYMBas paboTa JBUTATEIIS

- U1t OEH3UHOBBIX IBUTATEIIEH omin =65—75 ¢
- U1 QA3ENIBHBIX IBUTATENEH omin = 75-85 ¢*.
- Oy - IPU MAKCUMAJIbHOM KpyTsimeM MoMeHTe (woy = (0,6-0,8)-on );
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- on - OpU MAKCUMaJIbHOM MOIIHOCTH (HOMHUHAJIbHAS YTJOBas CKOPOCTh)
ONPEAEIAETCS 1O NPOTOTUITY WIIU JACTCS B 33/IaHUU;
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- ®,,y - MAKCUMAaJIbHOM IIpY IIOJIHOM NOoJaye TOILINBA
- ISl IBUTATENCH 0€3 OrpaHUYUTENCH YTIIOBOM CKOPOCTH — OCH3MHOBBIC
®,,r =(1,05-1,1)-0n, IU3EIBbHBIX opax = (1,1-1,15)-on
- JUTSL IBATATEJICH C OTPAHUYUTEJIEM YTJIOBOM CKOPOCTH ®,,,, =ON -

2 Omnpenesienue 3HaYeHNH d(PPeKTUBHOI MOIIHOCTH ISl XapaKTePHBIX
TOYEK

TOYKA A

[lotpeOHas MOUIHOCTH JABUTarenss N, TIPU MaKCUMaJIbHOM CKOPOCTU

L

aBTOMOOWJIS C pa3peIieHHON (HEHH%I?I) M8(.3(:COI>'I (Touka Al) oTpeesIeTCS:
K - B} . L

N, =(—2—A WA A MAX)__,KBm,
1000 1000 Moo
rae H -2
K, - ko3(pduireHT o0TeKkaeMOCTH aBTOMOOWIIS, 7; F, - IUIOIIaJb JOOOBOM

M
ITOBCPXHOCTH, M ;  LMAX - MakKCHUMaJIbHas CKOPOCTb aBTOM06I/IJ'I$I, —

C

Wy - KOO(GGUIHUEHT COMPOTUBIIEHUS JIOPOTH NMPU MAKCUMAJIBHOW CKOPOCTH; G, - BEC
aBTOMOOWJISA, H ; M - KOA(PPUIIUEHT MOJIE3HOTO ACHCTBUS TPAHCMHUCCHUH.

[TpuGnmxennble 3HayeHUs KoddduiMeHta O0O0TEeKaeMOCTH aBTOMOOWIIS
BBIOMPAIOTCS M0 CIACAYIOIIUM KPUTEPHUSIM:

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

- IETKOBOI aBTOMOOMJIL ¢ o0Tekaemon popmoii ky3oBa K, =0,2-0,32;

- IETKOBOM aBTOMOOMJIb C HeoOTekaemoi popmoii ky3oBa K, =0,35-0,6;

- Tpy30BOi 00pTOBOI aBTOMOOWIH K, =0,5-0,7;

- C Ky30BOM (pyproH K, =0,5-0,6;

- aBTOOYC KarlOTHOM KOMIOHOBKU K, =0,45-0,55;

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

- K, yBeIM4MBaeTCs Ha 15—25% Ha KaXKJIblii MPUIIET aBTOMOE3/1A.

[Tnomaas 1060BOI TOBEPXHOCTH OMPEEISIETCS MPUOIMKEHHO 0 (hopMyiam

- JIJIsl TPY30BBIX aBTOMOOMJIEH 1 aBTOOYCOB:
F,=B-H,,
- JIJIs JIETKOBBIX aBTOMOOMJIEH:
F,=078B,-H,,

rne B - Kojes KojieC aBTOMOOWNsA, u ; B, - rabapuTHas LIMPUHA aBTOMOOWJIS
(mauOonpiias), m; H, - rabapuTHas BBICOTa aBTOMOOWJIS (HauOobIIast), .

Bec aBTomoOwmtst onpenensiercs no Gopmyiie:

GA:mA'g:[m0+(70+m5)'nnAcc+mrP]'g )

IJIe Mo - Macca CHApSHKEHHOTO aBTOMOOWJIS, ke ; N, - YUCIO TACCaXKUPOB, eo.;
m,, - Macca rpy3a (1Ji1 Tpy30BOTO aBTOMOOHIIA - TPY30T0IbEMHOCTb, JIJISl JIETKOBOTO
aBTOMOOWIISA - 25-50 x2); m,; - Macca Oaraxxa OJHOTO Maccaxkupa (I JETKOBOTO
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aBTOMOOWMIIA - 10 xe, JUISI MEXAyHApOJIHOro aBTodyca - 21 x2, aBTOOYCOB MECTHOTO
cooOmmeHus - 11 xe ).

Koadduiuent conpoTuBieHuss TOPOTU TMPU MaKCHUMAIbHOW CKOPOCTH W,
BXOJIUT B HUCXOJHBIC JaHHbIE U 3aal0T PaBHBIM KO3()PHUIMEHTY COMPOTHUBICHHUS
KaueHuIo f, Mpu MaKCMMalbHOM CKOPOCTH aBTOMOOWJISI, pa3BUBAeMOM Ha paBHOMU
TOPU30HTAIILHOM Jopore (s acanbToOeTOHHOM - y, =0,007-0,02).

Jnsg  rpy3oBBIX aBTOMOOWMJIEH W, 3aJal0T B JMAla3oHEe 3HAYCHWN
Wy =0,025-0,035..

KIIJ] Tpancmuccuu nr - MexaHudeckuil Ko3(pPUIMEHT MOTeph Ha TPEHHUE C
y4eTOM YHcja Map 3yOuaThiX Mepeaady B KHHEMATHYEeCKOW CXeMe TPaHCMHCCHU
POTOTHUIA ABTOMOOMIIS: o

nTP =N X.X. 'T]; .nKK '
raen, , - KI1/1, xapakTepu3yromuii moTepu Xoa0cToro xoaa (nx.x. =0,96 )y - KITJ]
muHApuYeckorn mepemaun  ( ny =0,985 ); mx - KIIJ koHudeckoit nepenadn
(n&x =0,975); n, U n; - 9UCIIO HAp, COOTBETCTBEHHO, IMINHIPUYECKUX U KOHUUECKUX
nepenad, OMpPEeNeNsIeMbIX MO KHUHEMAaTHYECKOW CXeMe TPAHCMHUCCHH MPOTOTHIA
aBTOMOOUIISL.

s aBTOMOOWMIIEH, MMEIOMUX B TPAHCMHUCCHH TUIAPABIMYECKUE Tepeaadn

(runpotpanchopmatopsl, ruapomydTsl), KIIJ[ TpancMuccun paBeH NpOU3BEIEHUIO
MEXaHHYECKOTO Ny ¥ TUIpaBInueckoro nry KIIJ:

N =N Ny -
HauGonbme 3nauenuss KIIJ[ runporpancpopmaropa m,, =0,85-0,92
JOCTIKUMBI TOJBKO MPU ONTUMAIHHOM TMEPEIaTOYHOM OTHOIICHWHM B TIpenesax

0,7-0,8. KIIJ rumpomydThl Ny paBeH MEpenaTOYHOMY OTHOIIECHUIO Or YIJIOBBIX
H

CKOPOCTEU TYpOUHBI @7 U THAPOHACOCA ®x TUAPOMYTHI.
TOYKA B

HomuuanpHas MoIIHOCTH (B Touke B) onpegemsiercs 10  (opMmyiie
Jlerinepmana:
N,

NMAX - o) (&) 2 W
a,( MAX ) +b( MAX ) —C(M)
ON N ON

51 KBm,

rne ab,c - ammupudeckue KodPPUIUEHTHI, XapaKTEPUIYIONTUE TUTT JBUTATEIS
- U1t OEH3UHOBBIX aBUTATEEH a,b,c=1,0;
- g nu3ener a=0,53, b=1,56, ¢=1,09.

TOYKA C

N =N -ra-(‘”M )+b(™M Y2 —g(

M MAX

Ow )3—| , KBm.

Oy Oy SOV
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TOYKA 11

MOHIHOCTL HpH MHUHUMAJIBHO YCTOfIqHBOﬁ yrHOBOﬁ CKOpOCTH KOJICHYATOI'O

Baya jauratens N, omnpeaensercs mo gopmyne miss Todkud C, TOJIBKO BMECTO ®wm
IIOACTABIIAACTCA 3HAYCHUEC OMIN . —|
N =N as (P2 (e B,

MIN MAX L
Oy Oy (ON

3. Onpene.ﬂeHHe KPYTAIIECro MOMEHTA IJISI XapPaKTECPHLIX TOYECK

(’OMIN

Kpyrsamunii MOMEHT aurarens M, Uil XapaKTEPHBIX TOYEK ONPEAEISIIOT IO

COOTBCTCTBYIOIIHUM 3THUM TOYKAM 3HAYUCHUAM Wex U NEX .
NEX
M, =1000- 2

EX

4. Onpenesenue yaeJbHOI0 pacxoaa TOIIUBA

VYneneHBId  pacxon — TOIUIMBA  (,, Ha PEXKUMAX, COOTBETCTBYIOLIUX

XapaKTEPHBIM TOUKaM OLPEACIAOT 110 QOpMyJIe: 7
’ ’ EX ' (’OEX 2 e
g =g -a-b.(7)+c'(C) , :
EX Emin
" (DN O)N J KBm Yy
rae a\b',c’ - saMnupuyeckue Ko3QPHUIIMEHTHI, XapaKTePU3YIOIIHE THIT ABUTATEIIS

- JUIs1 OEH3MHOBEIX ABUTraTelen o' =1,2;b'=1,0;¢c'=0,8;

- 1 au3etied a'=b'=1,55;¢'=1,0,
Je, - MUHUMAQIbHBIA YICTBHBIA PAacXoJ TOIUIMBA (IIPUHUMAETCS IO TPOTOTHILY),
_°
KBm-u

Jlns  Oosiee TOYHOTO BBITIOJIHEHUS KPHUBBIX 3aBucuMocTed Ng = f(we)
Mc = f(we) B g = f(we) HEOOXOAMMO ONpEACICHUE TEKYIIMX IPOMEKYTOUHBIX
3HadeHuil o ¢dopmyaam (1.6-1.8), koTOpbIle COCTUHSIOT TUIABHBIMUA OTMOAIOIIMMHU
JINHUSAMU.

5. Pe3yabraTrhl  pacyera  mapaMeTpoB  BHEIIHel  CKOPOCTHOM
XapaKTEePUCTUKHU ABUIATE s

PacyeTHble 3HAauYeHUs MAapaMETPOB BHEIIHENM CKOPOCTHOM XapaKTEPUCTUKU
JIBUTATENIs MPUBEACHBI B Tabuiie 1.

Tabnuma 1 — Pe3ynbraThl pacuera

Ne 3Ha4YeHHMsI MapaMeTPOB MPH O ct
Wi [TapameTpsl . p p p
MIN X, [y X, ON X, Opyax
1 Ny, kBm
2 Mgy, H-m
9 2
3 y—
EX xBm -y
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No 3HAueHHs IAPAMETPOB IPH ®_ ct
/' [Tapametpsl
/1 O X oM ox ON X, Opax
Ke
4 GTX v T

1.2. PACYET INEPEJJATOYHbIX YUCEJI AI'PET'ATOB
TPAHCMHUCCHUU

1. Pacuer nepeaaToyHoOro 4McJjia rjiaBHoOM nepegaqyu

[lepenaTouHOE YMCIO OMPENENAIOT U3 YCIOBUNM OOECIEUEHUs] MaKCUMAaJIbHOM
CKOPOCTH JBUKEHHUS Ha BBICIIEN pacyeTHOMW repeaaye:

U =36-_ Duax "k |, (2.1)
r
Viax “Us 'Uzl
rie Uy - NepesaTodHOE 4YHMCIO KOPOOKM Ilepeqad  Ha BBICHIEN IIepenade;

U, - IeperaTo4Hoe YHCJIO JOMOJHUTEIBHOM (pa3gaTodyHoi) KOPOOKH Iepenad Ha

. _ KM,
BeIcIIe mepermade (U, =1,0); Vyu - MakCHMaibHas CKOPOCTb AaBTOMOOWIA, — ;
y

®MAX - MAKCHUMAJIbHAsI YIJIOBasl CKOPOCTh KOJICHYATOI o Baja, c'; r, - paauyc KoJjeca
(momyckaercs paBHbIM JUHAMUYECKOMY), M .

[lepenaTouHoe 4MCIIO0 KOPOOKHU MEpeaay Ha BhICIIEH Nepeiaye:

- 11 IPSIMOM TIepeiaun JIETKOBBIX aBTOMOOUJIEH KIaCCUYECKOM KOMITIOHOBKH U
IPY30BbIX aBTOMOOMJIEH ¢ yuciaoM nepenad He 6osee 6 - Uy =1,0;

- 78 JIETKOBBIX ~ aBTOMOOWJIEH C  TOBBILAIIMMH  MepeaadyamMu
(mepeaHEeNpUBOAHBIX) M MHOTOCTYNEHYAThIX KOPOOOK Tmepenad  TIpy30BbIX
aBTOMOOMIIEH ¢ nenureieM - U, =0,7-0,8;

Pannyc koseca onpenesieTcst Mo BIPaXKEHUIO:

re =(0,5-d+Au -by,)-1073, (2.2)
rae A - KoadduuueHT nedopmaiu MuHbI O HArpy3Kou; by, - mmpuHa npodums
IIWHBL, u; d - BHYTPEHHUH (IIOCAI0YHBIN) THAMETP LIUHBI, M.

3Hauenue kodppuuuenta nepopmManuu WUHBI O] HArpy3Kol BBIOMPAIOT MO
CIEAYIOLIUM ITapaMeTpaM:

- s IIMH TPY30BBIX aBTOMOOWMJIE M aBTOOYCOB, JHMAroHaJbHBIX IIMH
JIETKOBBIX aBTOMOOMIEN - Ay =0,85-0,9 ;

- I pauaibHbIX [IUH JETKOBBIX aBTOMOOMIEH - Ay =0,8-0,85.

BeptukanpHyto Harpy3Ky Ha OIHO BeAyliee Kojeco Gy TOIHOCTHIO
TPYKEHHOTO aBTOMOOWIISI OMIPENIEIISIOT 110 BBIPAKCHUIO:
G, = 9,8-(my +m; ) Ax ’ 2.3)
o
TJIe 1, - YMUCJIO IIIMH HAa BEAYIICH OCH, eod.; Ax - KOO(OHUIIMEHT Harpy3KH Ha BETyIIIHC
KoJIeca.
Koaddumment Harpy3kum Ha Beaymme KoJjieca BBIOMPAIOT IO CIIEIYIOIIAM

napaMmeTpam:
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- JIJIs JIETKOBBIX aBTOMOOMIIEH C KOJIECHOUW opMyson 4x2 - Ax =0,5-0,6;

- I TPY30BBIX aBTOMOOMIIEH ¢ KoJIeCHOU (popmMyIion 4x 2 - Ax =0,65-0,75;

- JIJIs1 TOJTHOTPUBOJIHBIX aBTOMOOMIIEH - Ax =1,0.

HalinenHoe pacueTHbIM ITyTeM IME€PEelaTOYHON YHCIO TJIABHOM mepeadu
JOJDKHO OBITH HE Oouiee:

- y JIETKOBBIX aBTOMOOMIeH — 5,0;

- Y TPY30BBIX aBTOMOOUJIEH TPy30M0IbEMHOCTHIO 710 8 ToHH — 7,0;

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

Ecnu 3Hauenue U, TpeBbIIACT yKa3aHHbIC 3HAYEHUS, TO IVIABHYIO Mepeaady
CJIeTyeT BBIMOJHATH JABOWHOM WJIM TOCJE TJIABHOM Mepenadr HeoOXOIUMO BBECTH
KOHEYHbIE Nepeaaun (KOJIECHbIe PEAYKTOPHI).

2. PacueT nmepeaaTo4yHOro 4YMcjia HAa MePBOi nepeaayve

[lepenatounoe uMciaO0 Ha mepBoM mnepenade Ui HAXOAAT MO 3aJaHHOMY
TEXHUYECKHUMH YCIOBUSAMU KOIP(PUIUEHTY COMPOTHUBIEHUS JOPOTH . (U3
BBIPQXKEHUSI JJIsl OINpeAesieHUus JAMHAMHUYECKOro ¢akropa, mnpeHeOperas CUIION
CONPOTUBJIEHUS BO3]yXa, T.K. OHAa HE3HAUYWTEIbHA HA HEOOJBUIMX CKOPOCTSIX
JIBHOKEHU):

Ga-W max - I
Y My Us U mrp

: (2.4)

rae G, - BeC aBTOMOOWIA C TOJHON Harpy3kod, H ; M, - MaKCUMaJIbHbII
KpYTSAIIMHA MOMEHT JBUTATeNsi, H-m ; W, - MaKCUMaJbHBIA KO3(PUIIMEHT
JOPOKHOT'O COMPOTUBIIEHUS, IPEO0JIEBAEMOI0 HA TIEPBOM ITepeiaye.

MakcumanbHbIi KodhUIUeHT JIOPOKHOTO CONPOTUBIIEHUS,
MIPEOJI0JIEBAEMOTr0 Ha MEePBOM Nepeaade COCTABIISIET:

- 1151 JIETKOBBIX aBTOMOOMIIEH ¢ KoJieCHOU (popMysion 4x 2 - ywax =0,3-0,45;

- JIISl TPY30BBIX aBTOMOOUIIEH - yvax =0,3-0,4;

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

- I TPY30BBIX aBTOMOOUJIEH ¢ KoJiecHOU dhopmysioit 6x4 -y, =0,3-0,4;

- Q7S TOJHONPUBOJHBIX aBTOMOOWIEH TMpW BKJIIOYEHUU TOHMKAIOUIEH
repenayy IeMyJIbTUIINKATopa - ymax =0,6—-0,7.

[TonmyyenHoe 3HaueHue Ui TMpoBepseTcs IO  YCJIOBUSAM  OTCYTCTBHUSA

OyKCOBaHUAI.
J{1s1 3aTHETPUBOTHBIX aBTOMOOUJIEH:
Ak -Gy I @ L )
U, < S N (2.5)
MMAX 'Ur 'Uﬂ ‘Nrp L—hﬂ '(PJ
JUIS TICPETHETIPUBOHBIX aBTOMOOMIICH:
b MG L) 26)
MMAX U, 'UZZ ‘Nzp L+hﬂ (PJ

rae ¢ - Ko3(pPUIMEHT CUeIIeHus ABKuTeNel ¢ goporoi (pwax =0,6-0,8);L - 0a3a
aBTOMOOMJISI, m; h, - BBICOTA LIEHTPA Macc, .
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BricoTy 1ieHTpa Macc BBIOMPAIOT IO CIAEAYIOLIUM apaMeTpam:
- TPY’KE€HHBIN IPy30BOi aBTOMOOMIIb C KOJIECHOU (opMyIJIoi 4x2 - h, =0,9-1,5
M,
- TPY>XEHHBII TPYy30BOW aBTOMOOWIIb C KOJECHOW (opMyJond 4x4 , 6x6 -
h;=08-14 x;
- JIETKOBbIE aBTOMOOMJIM C OJIHOM 3arpy3Koi - h, =0,5-0,65 u.
B cmydae He BBINONHEHHA YCIOBUH, TO JUIA JaJbHEHIIMX pacyeToB
MPUHUMAETCS 3HaYeHHE Ui IO YCIOBUSM OTCYTCTBHSI OyKCOBaHUSI.
Kpome Toro, nonydeHHoe 3HayeHue Ui MPOBEPSIOT MO yCIOBUSAM OOECIEUEHUs
HE00XO0AMMOW MUHUMAJILHON CKOPOCTH JIBHKEHUS.
MuHuManeHas CKOpOCTb ABUKEHUS V,,, ONPEICIACTCS MO BIPAKCHUIO:
V. =36-_T« Oun . (2.7)
MIN U1 'Ur U P
3HaueHHEe MUHUMaJIbHAs CKOPOCTh IBHXKEHHUS Vyy, -

~ M -
- LISl TPY30BbIX aBTOMOOMIIEH - Vyy =19—2 —;
c

M
- 17151 TIETKOBBIX aBTOMOOMIIEH - V,,,, =2-3 —.
C
Ecnu  HailiieHHas MHHUMalbHash CKOPOCTb  aBTOMOOWJISI — MPEBBIIIAET
PEKOMEHyeMO€ 3Hay€HUe, TO IMEPellaTOYHOE YHCIO TOHIKAIOIIEH nepenayu
pa3laTOYHOM KOPOOKH YTOUHSIIOT, MOJIb3YSCh BhIPAKEHUEM:
M - Oy
U =36 .
A Ul ‘U r

3. Bb10op uncia cryneHeii KopoOku nepegay

Yucno ctyneHed TpaHCMHUCCHM BBIOUpAETCS] B 3aBUCHMMOCTH OT JHMarna3oHa
[IepeJaTOYHbIX Yyucel d :

d-Y (2.8)

Tabnuna 2 — J[nama3zonsl BEIOOpA YKciia CTYTICHEH TPAHCMHUCCUN

d 5,7-8,5 7,9-9,35 8-10 9,2-18,5 13-194 17-24,7

Z - 9ucIno nepeaay 5 6 8 10 16 20

Jlnst aBTomMoOmIielt rpy3onoabeMHOCThiO 3-10 ToHH Hanbosee pauoHAIbHBI 5
U 6 cCTymnmeH4aTble, a [Js aBToMoOWJied ¢ OoJbllIedl TPy30MOaABEMHOCTHIO
MHOTOCTYyNeH4YaTbie KOpoOku nepeaayd — 8-20 cryneHei.

st aBroMOOuUIEH-TsATaueld MPUMEHSIOT KOPOOKH Tiepenad C JeIUTENIeM,
umeromme oT 8§ mo 20 cryneneil. Ha aBTOMOOWIISIX TOBBIMIEHHON MPOXOAUMOCTH
yalie BCero MpUMEHSIOT 4 U 5 cTyneHuyaTble KOpOOKHM Iepefady B COYETAHUU C 2-X
WIH 3-X CTyNEHYaTON JOMOJHUTEIBHOU KOPOOKOM.
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4. Bp10Op nepeaTo4YHbIX YMceJ] MPOMEKYTOUYHBIX Mepenay
[lepenaTounsle Uncnaa OMPEAETSIOTCS Yepe3 3HaAMEHATelIh FeOMETPHUECKON
IPOrPECCUH g :
_ 1
q=z1_~ (2.9)

rje Z - 4UCIIo nepeaad, eo.
He}l)JezLaTquLIe Yuciia OCTAJIBHBIX TIepeaad ONpeeIstoTcs o popMyiam:
_ 1~

U :
u="-4 Uu =72, U="2; U T.]I. (2.10)
3 4
q q q
HepeﬂaTquoe YHUCJIO 3aAHCTO X0Aa OIMPCACIIACTCA 110 BBIPAKKCHUTO!
U,, =(1,2-1,3)-U,. (2.11)
HepenaTqume qucia TpaHCMI/ICCI/II/I:
U =Uy -U,. U, (2.12)

CKOpoCTH [BH)KE€HHS aBTOMOOWJII Ha BCEX IEeperayax, COOTBETCTBYIOUIUE
MaKCUMaJIbHOW YTIJIOBOM CKOPOCTH BPAILECHHs KOJEHYATOrO Bajla IBUraTels  V,,,

(Touka «A»).

V
_ Viax - _ Ve - = MAXZ-2

VMAXZ -1~ ’ VMAXZ 2 = ’ VMAXZ -3

q q q
CKOpOCTI/I JABUXKXCHMUSA aBTOMO6I/IJIH, COOTBCTCTBYIOIIHC OCTaJIbHBIM

XapaKTePHBIM peXKUMaM paboThl ABUTATENsS (TOUKa «B», «C», «/[») ONpeacisatoT mo
dbopmyie:

; U T.JI. (2.13)

M Oy
VX —3,6-_’ (2_14)
UX
rac wx - TCKYIICC 3HAYUCHUC yrHOBOﬁ CKOPOCTH BpalICHUA KOJCHYATOI'O Bajla
JBUTaTels, ¢ ; U, - mepeaaToYHble YUCIa TPAHCMUCCHU Ha KaKIOW Iepeaaye.

5. PacuerHble mepeAaTOYHbIE YHCIA TPAHCMUCCMH M COCTABJIEHHE
KHHEMATHYEeCKOM CXeMbI

Harpyska Ha BeqyIiee Koieco, H Gy =
JlnHaMuueckuil paauyc BeAyIIUX KOJIEC, m e =
[Iepenatounoe 4ncCIIO TIIABHOW Tepeaayun U, =

ITepenaTouHoe 4nCi0 HA IEPBOM IEepeaye:
- O  YCIOBHIO  TIPCOJMONCHHS  MAKCHMalbHOIO ~ CYMMapHOro |, _
L=
COITPOTHUBIIEHUS TOPOTH Y aax

- 110 YCJIOBUIO CUEIIEHUSI BEAYIIUX KOJIEC C JOPOTOH U, =
3HaMeHAaTeNlb F€OMETPUYECKON MPOrPECCUU q=
[lepenarounsie yrciia KOPOOKH Mepeaay U TPAHCMHUCCHU MO0 TIepeayam

U, = ; Uppy = ;

U, = ; U, = ;

U, = , Upps = ;

U, = : Uppy = )

CocraBnsioT KMHEMATHYCCKYIO CXEMY I10 IIPOTOTHUITY.
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1.3. TATOBBIM (CHJIOBOM) BAJAHC W JUHAMMNYECKUHA
PACYET ABTOMOBWJIS

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

[TpencraBieHHOE ypaBHEHUE IBIKEHUSI aBTOMOOWIISI HA3bIBASTCS YpaBHECHHEM
TATOBOTO (CHJIOBOT0) OajaHca:

P, =P, +Py;+P,, (3.1)
rae P, - TAroBas CWia Ha BeOyLIUMX Kojecax (ABwxkutenu), H ; P, - CWiIa
COIIPOTUBIIEHUSL JOPOTU, H ; P, - CUJla CONPOTHUBIECHUSA BO31yXa IPHU IBWKCHUU
apromoOunsi, H; P, - CUJla CONPOTUBJICHUS Pa3rony, H .

KacarenbHast cuia TArM Ha ABHXKUTENSIX onpeaessercs no popmyJie:

p = My -Urp My ’ (3.2)

T
rne M, - KpyTAIUIMA MOMEHT nBurarens, H-m ; U, - NEpPerIaTo4HOe YHCIO
tpancmuccuu; nre - KIIJI Tpancmuccun; r, - paanyc BEAyImx KOJeC, u.

M
[Ipu cxopoctu nBUKeHus 1o 28 — CHIY COUPOTHBICHHA NOPOTH p - nMOxKHO
c

IIPUHUMATh BEJIMYUHOU MOCTOSSHHOW U PABHOM:

Py =Gu gy, (3.3)
rae yy - TPUBEICHHBIH KOA(DQPHUIMEHT TOPOXKHOTO COMPOTUBJICHUS; G, - BeC
aBTOMOOMIIS, H .

Cuna conpoTHBJICHUS BO3IyXa MPHU ABMKCHUHN aBTOMOOUIIS ONPEIETSETCs IO
BBIPAXKECHHUIO:

P, =K, -F, V.. (3.4)
Cuna conpoTHUBIICHUS PA3TOHY OIPEIEIISIETCS MO BHIPAXKEHHUIO:
_ A .
PI/I_?SBP'Ji (3.5)

- M -
re j - yCKOpEHHe aBTOMOOHIs,  ; O - KOO(QUIMEHT ydeTa BPalalomuXcsl Macc.

2 BP
C

[Tpu mocTpoeHnn rpaduka CHUIOBOTO OajlaHCa CHadajga CTPOSIT TATOBYIO
XapaKTEPUCTHKY aBTOMOOMUJISI — 3aBUCUMOCTD TATOBOM CHJIBI OT CKOPOCTH JIBYKCHUS
aBroMoOmIsL. [Tpu 3TOM 3HAYCHUS KPYTSIIET0 MOMEHTA JBUTATENS M, Ha Pa3IMYHBIX
pexuMax paloThl (Touka «A», «B», «C», «/[») NPUHUMAIOTCI M3 CKOPOCTHOM
xapaktepuctuku (puc. 1.1).

3aTeM HaAHOCST 3aBUCUMOCTh CHJIBI COITPOTUBIIEHUS IOPOTH OT CKOPOCTH (€Cu
KOd(DPUITMEHT CONMPOTUBIEHUS JOPOTH — TOCTOSHHAS BEJIMYMHA, TO YKa3aHHAs
3aBUCUMOCTH MPEJICTABIISICT COO0M MPSIMYIO JIMHHIO, TTApaJIJICIbHYI0 OCH aOCIIHCC).

[Tocne 3TOro OT KPUBOM, XapaKTEPU3YIOLIEH CHUIIY CONPOTHUBIIEHUS TOPOTH,
OTKJIQJIBIBAIOT BBEPX 3HAYCHMS CHJIBI COMPOTHUBIICHHS BO3IyXa TPH Pa3THYHBIX
CKOPOCTSX JIBUKCHUSI.
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\/min VM VN \/max: V. M/c (kM/4)

Pucynok 3.1 — TsaroBsrit 6aranc aBTOMOOWIIS Ha MIPSIMOM repenade

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

JIBMDKEHUSI aBTOMOOMJIS, KaK MoKa3aHo Ha pucyHke 3.1.
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IJIABA 2. JTUHAMUYECKUM PACUYET ABTOMOBWJIS

Pe3ynmpraToM ~ IMHaMHYECKOro  pacdeTra  fBJIETCS ~ yHUBEpCalbHas
JMHAMHMYECKasl XapaKTePUCTHKA — OCHOBHOM TEXHUYECKHUM JTOKYMEHT aBTOMOOMIIS.

JlnHAMHUYECKON XapaKTepUCTUKOW aBTOMOOWJIS HAa3bIBAIOT TpaduvecKu
BBIPAKEHHYIO 3aBUCUMOCTh JUHAMHUYECKOrO (pakTopa OT CKOPOCTH JIBHXKEHUS Ha
pa3IMuHbIX niepeaadax (puc. 3.2).

Junamuueckuid  QpakTop TMpeacTaBisieT co00il OTHOIIEHHE W30BITOYHOU
KacaTeIbHON CHIIbI, HEOOXOAMMOM IJIs MPEOI0JICHUSI COTIPOTUBIICHUS JJOPOTH, K CUIIE
TSKECTH aBTOMOOMUJIS:

(3.6)

Dy
0.6

0,5

'H, |
JeLr _

0 20 40 60 80 H,% O z=3 v

-

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

2.1. InnaMu4yecKkasi XapaKTepPUCTHKA MOPOKHEr0 aBTOMOOMJIsI

JInst moCcTpOoeHUsT JUHAMUYECKON XapaKTEPUCTUKHU MOPOKHErO aBTOMOOWJIS
OMpENENSIIOT 3HAYEHUs TUHAMUYECKOro (akTopa Ha KaxaoW mnepepade s 4-X
XapaKTEPHBIX PEKUMOB PabOThI IBUTATENs (TOUKA «A», «B», «C», «/I»).

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

Macca BOIUTENS myy, , T.C.:
Mpop = Mg + My - (3.7)
CnenoBarenbHO
Grop =9,8:(mg +mpgy) . (3.8)
Macca BoauTeINs IPUHUMAETCSA PABHOM /5 e .
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[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),
MIOJICTaBJISIsl COOTBETCTBYIOILUE ITAPAMETPHI.

[TocTpoeHre HaUMHAIOT C BBICUIEH IEepeayn.

Jljig 3TOro Ha TOPU30HTAIBHON OCH B BBIOPAHHOM MAacCIITa0E€ OTKJIA/IbIBAIOT
MaKCUMaJIbHYIO0 CKOPOCTh JBWKEHUS aBTOMOOWIS V,,, (TOYKa «A4») W CKOPOCTH
JBIKEHUS HA JIPYTUX XAPAKTEPHBIX pexuMax paOoTel ABUTarTens (Touka «B», «C»,
«/»).

Ha BepTukanpbHOW OCH Takke B BBIOpAaHHOM MacmiTade OTKJIaJbIBAIOT
COOTBETCTBYIOIIME 3HAYCHMs JUHamMuueckoro ¢akropa. [logo0HpIM ke crocoboM
BBITIOJHSIOT TIOCTPOEHUE TMHAMUYECKOTO (PaKTopa U Ha APYTUX Mepeaadax.

2.2. YHI/IBepcaJILHaﬂ AUHAMHAYECCKaAA XapaKTCPUCTUKA

YHuBepcaibHAsg JMHAMHYECKAsT XApaKTEPUCTHKA CTPOUTCS C  LEIBIO
OTPE/ICNICHUS] JUHAMUUYECKUX KadyeCTB aBTOMOOWJIS MPU JIFOOOM CTaTUCTUYECKOU
3arpy3Ke Ky30Ba WIH CaJIOHA.

i1 mony4eHus: yHMBEPCAIIbHOM IMHAMUYECKOW XapaKTEPUCTUKUA MPOU3BOJIAT
JIOTIOJIHUTEIIBHBIE TIOCTPOCHUA. B BepxHeW 4YacTH MNOCTPOCHHOW JIUHAMUYECKOU
XapaKTepUCTHUKH HAHOCHUTCS BTOpas OCh a0CHHMCC, Ha KOTOPOM OTKJIAJBIBAIOT
3Ha4YeHUs Kod(dUIIMEHTa 3arpy3Kd aBTOMOOWJISA WM CTENEeHb ero 3arpy3ku H B
MPOLICHTAX:

r =" (3.9)
Max m
Vi(0)
NN
r =" "mor 1009, (3.10)
MAX
mHOP

rzie m, - MOJIHAsI Macca aBTOMOOWIISI (Macca rPy»KEHHOTO aBTOMOOMIIA).

B xpaiineit cieBa Touke BepxHed ocu abcmucc Kod(pGUIMEHT 3arpy3Ku
aBTOMOOWJIS paBeH eauHmIe (/=1), 4TO COOTBETCTBYET MOPOKHEMY aBTOMOOMIIIO.
MakcumaneHoe ~ 3HayeHue [, ~ OTKJIAAbIBAIOT B  TOYKE  KOOPIWHAT,
COOTBETCTBYIOLIEHU V) -

Touku 1,,, U Vux COCHUHSIOT BEPTUKAIBHON JIMHWEH, KoTopas Oymaer
SIBJISITBCS. BTOPOM OCBIO OpAWHAT, YTO COOTBETCTBYET ITOJHOCTBIO TPYKCHHOMY
aBTOMOOMITIO.

YMHOXHUB 3HaUCHUS TUHAMHUYECKOTO (paKkTOpa MOpOoKHETO aBTOMOOMIIS Do Ha
I,y , TOIYyYalOT 3HAYCHHS JUHAMHYECKOTO (DaKTOopa TOJHOCTBIO T'PYKEHOTO
aBTOMOOMJISI M OTKJIAJILIBAIOT X HA BTOPOM OCH KOOP/IMHAT:

D,=Dy- I, - (3.11)
Eciu nnpeneOpeys CONPOTUBIEHHEM BO3LyXa:
Da=Do Ly =Y - Ly - (3.12)

COOTB@TCTBYI-OH_II/IC 3HAYCHUA JUHAMHYCCKOI'O q)aKTOPa IIOPOXKHETO H
IMOJIHOCTBIO I'PY’KCHHOT'O aBTOMOOMIIS COCIUHATOT HAKIIOHHBIMH JIMHUAMM.
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Touku mepecedeHHs ITHX HAKIOHHBIX JIMHUH C OCTaJIbHBIMH BEPTHKAISMU
00pa3yroT Ha KaXIOW BEpTHKAIM MACIITaOHYIO IIKAIy Uil COOTBETCTBYIOIIETO
K03 duIMeHTa 3arpy3KH Ky30Ba WM CaJOHA aBTOMOOHIIS.

Taxum oOpazom, IOCTPOCHHAS yYHHUBEpCaJIbHAsI JTMHAMAYECKast
XapaKTEPUCTHKA ITO3BOJISICT ONPEIEIUTh JUHAMUYECKUN (HaKTOp MPH 000N CTEIICHH
3arpy3Kd aBTOMOOMIIS.

2.3. Pacuer u nmocTpoeHne TMHAMHYECKOH XapaKTePUCTHKHN ABTOMOOWJIA
Pe3ynbTaThl pacuera TUHAMUYECKON XapaKTEPUCTHKH aBTOMOOWIIS IPUBEICHBI

B TaOiuie 3.1.

Ta6muma 3.1 - PacyeT nMHAMUYeCKOM XapaKTePUCTUKHA aBTOMOOMIIS

No 3HayeHue NapaMeTPoB IPH ® , C
9o E
[Tepenaua [Tapamerpsnl
/1 [N (1)x1 M (x)x2 ON (,OX3 Opyax
Mg, H-m
v, X
[TepBas nepenaua c
1 UTP1' P, H
T]TP1 Py, H
P,-P,, H
Dy
M., H-m
v,
Bropas nepenaya c
2 UTPZ’ P., H
nTPZ P,, H
P,—-P,, H
Dy
M., H-m
v,
Tperbs nepenaua c
3 Ure P, H
TlTP3 Py, H
P,—-P,, H
D,
M., H-m
v,
UerBepTas nepegayda c
4 Ure s P, H
11TP4 P,, H
P,—P,, H
Dy
S) IIaras nepenaya Mg, H-m
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1
No 3HayeHue mapameTpoB MpHU ®
y [Tepenaua [TapameTpnl
wn Oy | OX | v | OX | ON | OX 1 Oy
Ve, v,
Nre c
P, H
P, H
P,-P,, H
D,

2.4. AHa/u3 yHUBEPCAJIbHOM JUHAMUYECKOH XapaKTePUCTHKH

B IMpOoHIeCCC 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 NIepegayaM U Mo4eMy
OHM Ha3bIBAIOTCS] KPUTUUECKUMU;

- KaKue mpejebHbIe YTkl TOAbeMa MOXKET MPE0A0JIeTh aBTOMOOWIIb C TTOJTHOM
3arpy3Kkou 1o acajibTUPyEeMOMY IIOCCE U CYyXOW IPYHTOBOM JIOpOTE;

- KaKyl CpEIHIOI0 3KCIUTyaTallMOHHYI0 CKOpPOCTb HMMEET IOJHOCTBHIO

ITPY>KEHHBI  aBTOMOOWJIb,  €CJIM  M3BECTEH  MPUBEACHHBIM  KOYPUIIMEHT
CONIPOTHUBJIEHUS IOPOTH.
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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 , 000 ™ pacxo0 monauea 6 pammax Ha eOuHuue MmpaHcnopmHol
KM

paoompl Q,, .
xkBm-u

N3mepuTensiMu TOIIMBHOW SKOHOMHUYHOCTH IIPH OLICHKE JBUTATEIS MOTYT
OBITh pPaACX00 MONIUGA 6 KUIOZPAMMAX 34 4ac padomwl oeuzamens (4acOBOU

K2 ) o
Pacxoj TOILIHBA) G,, — W YACIBHBIH 3O PEKTUBHBIN pacxo0 monauea 6 zpammax
Yy

Ha Kujioeamm-uac gp, ——— -
kBm-u

OnHUM U3 OCHOBHBIX TMOKa3aTelied TOTUIMBHOM 3KOHOMUYHOCTH aBTOMOOWIIS
ABJISIETCSl DKOHOMMYECKasi Xapakrepuctuka (puc. 4.1) mokasbpiBaroiias, CKOJIBKO
JTUTPOB TormBa OH pacxoayer Ha 100 xw MpONAEHHOTO MyTH NMPU PABHOMEPHOM
JIBMYKEHUU Ha PA3HBIX CKOPOCTSIX U B PA3JIMYHBIX JIOPOKHBIX YCIOBUSIX.

Q 3 nl 00 km
!

_‘i
|
|

I | ! -
0 30 60

2 V KM /4

Pucynok 4.1 — O0uuii BuJ 5)KOHOMUYECKON XapaKTepUCTUKH

Ha ocu 36CI_II/ICC XApPaKTCPUCTHUKHU OTKIAABIBAIOT CKOPOCTH ABHKCHHA, A HA OCH

OpIMHAT — PacXoJ TOIJINBA B .
100xkm

Ha xapakTepucThke HaHOCST psAJ KPHUBBIX pacxoja TOIUIMBA MPHU JBMKECHUU
aBTOMOOHWJII 1O JOpOore C TpeMsi pa3InyHbIMU 3HaYeHUsIMH Kod(dduimenrta
JOPOKHOTO CONMPOTUBICHUS Y1, Y2, V3.
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DKOHOMUYECKAS XapaKTEPUCTHKA CTPOUTCS TSI KAXKIOW TIEpeIayH.
[Tpu 5TOM IyTEBOM pacxoj TOILIUBA Q. OMPEICISICTCS 1O BRIPAKCHHIO:
100-0
Q = : 4.1)
S
Sa
rae Q - oOmumii pacxoj TOIUIMBA, 7; S, - MPOOET aBTOMOOWIIS, xu.
OOmmii pacxoj TOIIMBA Q OINpenemseTCs:
G, T
A
Q=——, (4.2)
pr
rae G, - 4acoBOM pacxol TOIUIMBA, kz ; T, - BpeMs pabOTBl ABHUTATENS, u; pr -

Ke
IJIOTHOCTH TOTUTMBA (1 OeH3uHa pr =0,725 — » AL AU3CIIBHOTO TOIUIMBA /. = (0,825
J

Ke
J
YacoBoii pacxo ToriMBa G; ONPEACIIACTC:

Oex - NEX
G, = Jex Tex 4.3
T 1000 ( )

I€ Qe - TEKYIIMH YJIEIbHBIA pPacxoJ TOIUIMBA B

z , COOTBETCTBYIOILLINN
KDm-4

TaHHOMY PEXHMY pa0oThl aBurarens; N - MOIIHOCTH JBUTATeNs B (PyHKIUHU
CKOPOCTb JIBUYKEHHUSI aBTOMOOWIIS B 33IaHHBIX JIOPOKHBIX YCIOBUSX, kBm.
[IpoGer aBToMOOUIST S, OIpenemnsieTcs:
Sa =Va-T,, 4.4)

Km
rjae V, - CKOpoCTb aBTOMOOUJIS, — -
Yy

Tornma myTeBoi pacxoa TOIIKEBA Qg ONPEJLIHETCA 1O BEIPAKCHILIO:

( EX'gEX)‘( ﬂ)|

100-Q LM P N9
Q = _ r1_ X B (4_5)
S
SA VA .Tﬂ 10'pT 'VA
M
WJIM, €CJIM CKOPOCTh aBTOMOOMJISL JAETCS B
C
Q. =_ & “Oex | (46)
S 36-p -V
T A
3.2. IlocsienoBaTe/ IbHOCTH NOCTPOECHHUS IKOHOMHYECKOI XapaKTepPUCTHKHU
DKOHOMHUYECKAs XapaKTepUCTUKA CTPOUTCS B caeayrouen
IIOCJIEI0BATEIbHOCTH.

OnpenensoT MOIIHOCTh JBurarenss N, , HEOOXOAUMYIO Ui JABUKEHUS
aBTOMOOWJISI C Pa3HbIMH CKopocTsMH (0T V,,, 10 V,, ) IS 3aJaHHOTO 3HAYCHHSI
Kod(ppuieHTa TOPOKHOTO COMPOTUBIICHUS o

K -Fv® Gy v 1
=(—® AUX+ AWU X),_,KBm. (4.7)

N
x 1000 1000 my,
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Ka)I(I[OMy 3HAa4YCHUTIO CKOpPOCTH JABHOKCHUA aBTOMOOMJIA HaxogsaT
COOTBCTCTBYIOIIMC 3HAYCHUA YaCTOThI BPAIICHWA KOJICHYATOI'O BaJla ABUTATCIIA .y ,

WCITIOJIB3YSI CKOPOCTHYIO U JMHAMUYECKYIO XapaKTePUCTUKY WU TI0 (hopmyie:
VU
o, =K =X (4.8)
3,6-r¢
A€ ox - TEKyllee 3HAYCHUE YIJOBOW CKOPOCTH BpAICHUA KOJICHYATOTO Baja
ABUTATEISA, ¢t ; U, - TIepeaaTodyHble YHclia TPAaHCMHUCCHUU Ha KaXIOW Iepenave;
re - paauyc Komieca, m.
JI7s mOMy4eHHBIX 3HAYCHUM YaCTOThI BPAIIEHUS KOJIEHYATOTrO BAJIa JBUTATEIIA

®x , COOTBETCTBYIOIIMX XapaKTepHbIM TOYKaM Ha BHEHIHEH CKOPOCTHOM
XapaKTEPUCTHUKE JIBUTATENIS, ONIPEACIIAIOT 3HAUCHHS YJIEIBHOTO pacxoa TOIINBA g,
Ha 3TUX peXUMax mo Gopmyre: 1
’ ’ (Dx ’ (DX 2 1
g =g - a-b-()+c (), : (4.9)
EX eMIN — — -
(ON (ON KBm Y

rae a', b’, ¢' - sMoupudeckrue KodpPuIueHTsI

- I OU3EJILHBIX aBurarenel a'=b’'=1,55, ¢'=1,0;

- U1t OEH3UHOBEIX ABUTAaTelNe o' =1,2, b'=1,0, ¢'=0,8;
Oaun - MHUHUMAQIBHBIM YJIEJIBHBIM PacxXoJ TOIUIMBA, IPUHUMAETCS MO IPOTOTHUILY
(macnopTHBIN yAENbHBIA PACX0/ TOIUINBA),

xkBm-u

MuHUMaNbHbBIA yJETbHBIM pacxoll TOIUIMBA (,,, OOBIYHO MPUHUMAETCA W3

MPOTOTUNA ABUTATENSA WM I OPUEHTUPOBOUHBIX PACUETOB OINPENECISAETCS IO

CpC€AHUM CTATUCTUYCCKUM JaHHBIM!

- TS TM3EIBHBIX aBurareneii — 200-260 —=—;

kBm-u

- 11 0en3nHOBLIX ABurareneii — 280-340 —<
xkBm -y

Texkymuil yaenbHbId pacxoi TOIUIMBA (,, , COOTBETCTBYIOUIMN JaHHOMY
pexuMy pabOThI TBUTATENS, PACCUYUTHIBAIOT IO (hopMyIie:

Oerr = Ko - Ky - Oex (410)
rme K, u K, - KO3DUIMCHTHI, YYUTHIBAIOIINE BIUSHAE CKOPOCTHOTO M
Harpy304HOTO PEKUMOB paOOThI TBUTATEIS.

Jis Toro, 4troObl MOJYyYWUTh BEIUMYMHY Kod(dduuueHta K, , HEOOXOAUMO
OTPEACTUTh TPOICHT HWCIOJBb30BAHUS MOIIHOCTH JIBHTATENs TpPH JIBIKEHUH C
Pa3IMYHON CKOPOCTHIO MO 3aJlaHHOMY 3HAYeHHUIO0 KOd(p(UIUEHTa COMPOTUBICHUS
JOPOTH VY o .

3HaueHust KOOPOUIMEHTOB K, U K, MOKHO ONpEIEIHTh 110 JI000MY M3 Tpex
CHOCO0O0B:

- 110 BcrioMorareabHbIM Tadauam 4.1 u 4.2;

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

- 110 AMIUpHYecKuM Gopmynam (4.9-4.11).
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Tabmuma 4.1 — Kosddumuent mu3mMeHeHHs yAeIbHOTO pacxoja TOTUIMBA
3aBHCHMOCTH OT CTETICHU UCTIOIB30BaHUS MOIITHOCTH JBUTATEIIS

()
= 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
ON
K, 1,15 1,09 1,04 1,02 1,01 1,00 1,01 1,02 1,04
Tabmumna 4.2 — KoadduimeHT uM3MEeHEHUs YIEIbHOIO pacxoja ToIuiMBa K, B
3aBUCUMOCTH OT yTJIOBOM CKOPOCTH KOJICHYATOTO Bajia JIBUTATEIS
N o
N » 70 20 30 40 50 60 70 80 90 100
E
Ko 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
K'y

——

M, /Dy
Pucynoxk 4.1 — I'paduk 3aBuCUMOCTH IOTPABOYHOTO KO3 duimenta K, ,

YUYUTBIBAOIICTO U3MCHCHHC YACIbHOI'O pacxoJa TOIIIIMBa
OT 94aCTOThI BPAIICHUS KOJICHYATOT O BaJla ABUTATCIIA

0.9 ! — - - . :
0 02 04 06 08 1.0 1.2 14

3.0 |

10 ——Ag——
[ e
0.5 b— ot . $—
0 02 04 06 08 10 N, /Ney
Pucynok 4.2 — I'paduk 3aBUCUMOCTH NONIPAaBOYHOTO KOdpunmenta Ky ,

YUYUTBIBAOIICTO U3BMCHCHHUC YICIbHOI'O pacxo/Jda TOIIJINBa
OT CTCIICHHU UCIIOJIb30BaHUA MOIITHOCTH ABUT'ATCIIA
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KoopduumenT K, yunTeiBaromuii BIMSHEE CKOPOCTHOTO PEKHMMA HAa PACcXOJ

TOIIJIMBA.

K, =1,25-0,99-— & 40,98 (— & )2-0,24.(—E_)3, (4.11)
Ne (Neyx ) E (Newx ) E(Newax )

KoadduiuenT K, , yInTHIBAIONINIA BIUSHUE HATPY30YHOTO PEKMMA Ha PACXOJ

TOIIJINBA.

- 1A aBTOMOOUJIEN ¢ OEH3MHOBBIM JABUTATCIICM.
Ky =327-822- & 1913 (e 2 1318 (e )3, (4.12)
N E N E N E
= JJIA aBTOMOOWIIEN C JAN3CIIBbHBIM IBUTATCIICM
Ky=12-014- e 18 (Ney2 g 46.(Ne s, (4.13)
N E N E N E

Haitee mo Gpopmyiie (4.6) HAXOAAT MyTEBOW pacxo]l TOIUIHBA Qs .
Pe3ynbTaThl pacdyeToB 3aHOCAT B TAOJMIly, HA OCHOBE KOTOPBIX CTPOUTCS

OKOHOMHYCCKAasA XapaKTCPHUCTHUKA.

Kpome 3amaHHOr0 3HaUY€HHUS yo=\y2, BIOUpaeMm eie 2 TUma JOpOor pa3HOro

KAauecTBa, T.€. C Pa3JIMYHBIMU KO3(P(ULUEHTaMU COTPOTUBIICHUS JOPOTH

- y1=y0-0,20yo,
-y3=yo+0,20yo.
AHQJIOTHYHBIM 00pa3oM PACCUUTBHIBAIOTCS U CTPOSTCS KPUBBIE Qg W IS

JIPYTUX J0por ¢ Koddduimentamu 1 U 3. Ha kax ol Takoi KpUBOW yKa3bIBACTCS

3HaYEHUE COOTBETCTBYIOIIETO el K0d((HUIIEHTA COMPOTUBIICHUS JOPOTH \ .

Jnsg  aHamm3a SKOHOMHYECKOM XapaKTepUCTUKH HAa HEHW MPOBOAATCSA

PE3IOMUPYIOIINE KPUBBIE:

- KpUBasl a—a MAKCUMAJIbHBIX CKOPOCTEH NIBMKEHHUS HaA PA3HBIX JOpOrax H

KpuBasad c—c¢ 3KOHOMHYCCKHUX CKOpOCTeﬁ, npoxogdmass 4epe3 TOYKH, I'IC pacXxon]
TOIINIMBA UMCCT MUHHUMAJIbHOC 3HA4YCHUC.

CrneBa KpUBBIE DKOHOMHUYECKON XapaKTEPUCTUKU OTPAHUYMBAIOTCS JIMHUEH,

COCI[I/IHHIOH_Ieﬁ TOYKH, COOTBCTCTBYIOIIMC MHUHHMAJILHO YCTOfIqHBBIM CKOPOCTAM
JABHKCHUSA.

Tabnuua 4.3 — Pe3ynbpTaThl pacyeTa 3KOHOMUYECKON XapaKTePUCTUKH aBTOMOOWUIIS

N Oex » Q5 Qs
No vV, ()¢ EX
H/ \V M 0y, a Km RW’ NEX , N KN 2 2 7
I z ¢’ H kBm . kBm-y | xBm-u | 100xkm
Viax
2
1 Yo v,
v,
Vs
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0 vV, w0 N Oex » 9 Qs
Jlj; v M X, (DZ_ Ry, | Nexo _N& Ky 2 2 7
n - ¢t H KkBm . kBm-u | kBm-y | 100xm

VMAX

5 v2 =yo—0,15yo \2
V

3

\Z

Vs
VMAX

Y1 =yo +0,15yo Vs

3 V
3

\Z

Vs
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I'/TABA 4. PACYET MEXAHU3MA CIEIIVIEHUSA

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

3ananmne
1. 3yunTh KHHEMATUIECKUE CXEMbI (PPUKITMOHHBIX CICTUICHUH.
2. Paccunrtare mapameTpbl GpUKITMOHHBIX HAKIAJIO0K CICTUICHUSI.
3. PaccuuraTh neTanu cleIieHus.

BapuanTsl 3aanus pecTaBieHsl B Tabauiax 9,6.

MexaHn3M  CHEIUIGHHS TpeIHa3HaueH [UIsl BPEMEHHOTO  OTKIIOUYCHHUSI
TPAHCMHUCCHUW OT JIBUTATENS, C IIEJbI0 TMEPEKIIOUYCHHS Tepeaad, OCYIIEeCTBICHUS
TOpMOXKeHHs. BwiOpaB ¥ 000CHOBaB KOHCTPYKIMIO CIEIICHUS, YEPTAT €ro
KMHEMAaTHYECKYI0 cxeMy (puc. 1).

777 77

7, o|L

6)
Pucynok 1 - Kunemarnueckue cxembl (PpUKIIMOHHBIX CLETJICHUM:
a, 6 — MHOTOTIPY>KUHHBIE C NTepU(PEepUITHBIM pa3MeLICHUEM NPYKUH
(@ — omHOTMCKOBEIE, O — IBYXIMCKOBBIC);
6 — OJTHOTIPY>KHUHHBIE ¢ TuadparMeHHOH NpYy>KUHOM

Pacder HaYMHAIOT C pacueTa CpeIHEro paauyca TpeHUs Ry, M:

-M
Rep =3 P Misan ' (1)
2-m-Po-pn-z-k
raie B - koddduuueHt 3amaca 3aunersieHus; M,,,, - MaKCUMaJbHOE 3HAauYCHUE

KPYTSIIEro MOMEHTa JABHUTAaTeNs, H-m; P, - NaBleHUE HAa (DPUKIMOHHYIO HAKIAIKy
(Po=015-03 Mla); p - Ko3(hGUIUEHT TpeHUs (PUKIIMOHHBIX MOBEPXHOCTEH
(n=0,25-0,35); z — KOJIMYECTBO MOBEPXHOCTEH TpeHHS (Y OJHOIAMCKOBBIX Z=2, y
IBYXIUCKOBBIX z=4 ); k - KO3()(OUIMEHT IIUPHHBI (QPUKIIHOHHON HAKIAIKU

(k= b 0,375-0,63 ), C IOBBIIIEHUEM M,,,,, 3HAUCHHE K yBeamunuBaeTcs.
RCP
3nauenue kKodpduimenta 3amaca B BBHIOMpPAETCS C y4YEeTOM HEU30EHKHOTO
YMEHbBILICHHSI KOX(PPHUIMEHTA TPEHHs HAKIAJOK B MPOIECC KCIUTyaTalluu, yCaJKH
HAOKAMHBIX TPYKUH, HATHYUS PETYIMPOBKH HAXHUMHOTO YCWIIHS, YHCIA BEIOMBIX
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nuckoB. C Apyroil CTOPOHBI, MUKOBBIE HATPY3KH B TPAHCMUCCHUU, HE3ABUCUMO OT UX
MPOUCXOXKJICHUSI, JIOJDKHBI OTPAaHUYMBATHCA MPOOYKCOBBIBaHMEM clerieHus. [lo
9TON mpuuMHE KOA(D@PUIMEHT 3amaca CLEIUICHHS He JOJDKeH IPEeBBIIIATh
OIPEJICTICHHOTO 3HAYECHHUS.

CueruieHus: ¢ peryjJupyeMbIM JaBJICHHMEM TPYXKHH M C AuadparMeHHBIMU
npy>KMHaAMH UMEIOT HamOoJiee HU3Koe 3HaueHHe Kod(duireHTa 3amnaca CleruICHUS.
Bonbiine 3HauYeHHMS WMEIOT CICIUICHUS TPY30BBIX aBTOMOOWJIEH H aBTOOYCOB.
Cpennue 3HaueHus KodhpuimenTa 3anaca ClerieHus:

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

- I TPY30BBIX aBTOMOOUEH - B=15-22;
- i1t ATC noBbIIIEHHON MPOoXoAuMOCTH - 3 =1,8—3,0.

Kosddumuent 3amaca cuersieHuss B 3aBUCUMOCTH OT MaKCHUMAaJIbHOTO
KPYTSIIEr0 MOMEHTA JIBUTaTeN sl MpuBeeH B Tabmure 1.

Ta6muna 1 - Kosaddunuenr 3amnaca cuernieHus

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

B 1,75 2,2 25

Buewnuii auameTtp GpUKIIMOHHON HAKIAAKU ONPEEISETCS MO BhIPAXKEHUIO:

D =2R¢ +b. (2
riae b - mmpuHa GpukuonHoN Hakmaaku (b=kRe).
Beruncnennyto Beanuuny D okpyristor cornacao ¢ TOCT 1786-88 (tabu. 2).

Tabnuna 2 - Beinepsxka uz FOCT 1786-88

Pazmepst JaBneHnue Ha Jomyctumas temneparypa
HaKIaao0K, um Tommmaa (PUKLMOHHYIO Tun HarpeBaHus, Ve
Brem. | Buytp. | 0 ,mm Haki1aaky Po, HAKIIKE |
D d Mila OCTOSTHHAS 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 47 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

34




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
JEHCTBUTEIHLHBIM 3HAUCHUEM JuaMeTpa (PpUKITMOHHON HAKIAAKH D, .

B coorBercTBMM €O CTaHAApTOM HAa3HAYAKOT BHYTPEHHUM auamerp d
JIeliCTBUTENBHOE 3HAUEHUE CPETHETO PAUyCa TPEHUSL:

D, +d
Rep = 4 ' 3
HopmanpHas cuita, 4To JEHCTBYET HA MIOBEPXHOCTU TPEHUS:
P = B “Miyux . (4)
H
H-Rep-2z

Ecou 3nadenme P, momyuutcs Oombine dyem 9-10 xH , To mas obierdeHus
pabOoTHI 3aIETICHUS Pa3yMHO YBEIIMUUTh YHCIIO TIOBEPXHOCTEH TPEHUS.

Pacuer gerajneit

Haswcumnou ouck

HaxxuMHOI AMCK OOBIYHO BBIMOJHSAETCA W3 YYyryHa, KOTOPbIA MMEET HHU3KOE
CONPOTUBJIICHUE PACTSHDKEHHIO W TPH BO3ACHCTBUU LEHTPOOEKHBIX CHUI MOMKET
paspymutca. [IoaToMy OH mpoBepsETCS O BETUYUHE OKPYKHOU CKOPOCTH:

o _T-Ny-D,
OJMAX - !
60

TJIe N, - 9aCcTOTa BPAIICHUS KOJIEHYATOTO BaJla ABUTATEIS DU M,,,,, , Mun’.

()

Lununopuyeckas HAACUMHAS NPYICUHA
[Tpr MHOTOTIPY>KMUHHOM CHJIOBOM 3JIEMEHTE CUJy YNPYrocTh P, (HaXXKUMHOE
YCUJIME) KaXI0M NPYKUHBI HAXOAST U3 BbIPAKECHUS:

PnP - _H ’ (6)

TJI€ i,y - KOJIMYECTBO MPYKHUH, €o.

B aBTOMOOMISIX Majioi U cpeaHell rpy30M0IbeMHOCTH Harpy3ka Ha 1 npyxxuny
00b1yHO cocTaBiisgeT 60-70 ke, a B aBTOMOOWISIX OOJIBIION TPy30MOIBEMHOCTH — 0
100 xe.

Ha mnpodHOCTh NpyXWHY pPACCUUTBHIBAIOT HMCXOAS W3 PACUETHOTO YCHIINSA
Pippicy » KOTOPOE BO3HHUKAET M3 JOMOJHUTENbHOW nedopmanuu Af npyXuHbl BO
BpPEMsI BBIKJITFOUEHUS 3aLETUICHUS:

Prppacy. = Prp - K, (7)
rae K - ko3(pQUIHMeHT, YYUTHIBAIOIUN HEPABHOMEPHOCTh HATPYKEHUs MPYKHUH 1O
NPUYMHE UX HEOAMHAKOBOM JJIMHBI U JKkecTKocTH ( K =1,1-1,2).

3amaeMcsl HUHIEKCOM NPYXUHBI m (MHAEKC MPY>XUHBI MOKHO NMPUHHUMATH B

3aBHCHUMOCTH OT IMaMeTpa MPOBOJIOKH).

m="P _g. ©)
d
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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 AMAMETPA MPYKUHBI K JAUAMETPY IMPOBOJIOKU
MPYKUHBI ONPEEISIETCA TUAMETP MPOBOJIOKU U TUAMETP NPy KUHBL.

[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-[tn]

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

ITo 'OCT 14963-78 BeiOuparoT nuameTpsl mpoBoiiok, mm: 0,5; 0,8; 1,0; 1,2;
14, 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 [uameTp npyKUHBI:

KecTtkocTh IPYKHUHBI COCTABJISCT BEJIMYNHY
7 = PHP.PAC‘{. _PHP (12)
Al

rae Al - nedopmarus npyxkusst (Al =0,003 m).

Yuciio pabounx BUTKOB NIPYKUHBIL:
G-d*
n=———— )
8:Dgp-Z

rae G - MOIyJIb yIpyrocTu npu kpydenuu (G =80 27la).

[TomHOE KOTMYECTBO BUTKOB MPYKUHBIL:
n;=n+(15-2). (14)

PaszpabateiBas quadparMeHHyI0 NMPYXUHY, YEPTAT €€ pacCUeTHYI0 cXemy (puc.

(13)

2).
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PucyHok 2 - PacueTHas cxema npyXUHHON quadparmel

[Ipumenenue  auapparMEHHOM  TPYXKUHBI ~ CYUIECTBEHHO  YIPOILAET
KOHCTPYKIUIO CUEIUICHUS, YMEHBIIAET €ro rabapuTHbIE pasMepbl U Maccy, Tak Kak
BBITIOJIHSIET OJJTHOBPEMEHHO (DYHKLIHUH HAKUMHOM MPY>KUHBI U PhIYaroB BBIKIIOYEHUS
cuemieHusi. OHa obecrieunBaeT paBHOMEPHOE pacCHpeesICHUE YCUIMS Ha HAXKUMHOU
JHCK, @ YIIPYTroCcTh €€ JISNECTKOB (PhIUaroB BBIKJIIOUEHUS) — IUIABHOCTb BKJIIIOYCHMSI
cueruieHus. Bo  (QPUKIMOHHBIX CLEIUIEHUSX HCIOJB3YIOTCA —JIuadparMeHHbIE
HOpYXUHBI C pajuaibHbIMU Mpope3siMu. OOpa3oBaHHbIE TAKUM 00pa3oOM JIETIECTKHU U
ABJIIIOTCSL  phlYaraMM  BBIKIIOUEHHs cuemieHus. JuadparmMeHHas mpyXuHa B
CcBOOOIHOM COCTOSIHUU MMeeT (popMy KOHyca. PazinuuaroT npy>XKUHbI BIaBIMBAEMOTO
(npsimMasi yCTaHOBKA MPYXHUHBI) M BBITSKHOTO (0OpaTHash YCTaHOBKA MPY>KHHbI)
TUIIOB, KOTJa YCW/IME Ha HAXXUMHOW AUCK NEpenaercd IO HApyKHOMY WIH IO
BHYTPEHHEMY TMaMETPy HEpa3pe3aHHOW YaCTH KOHYCa, COOTBETCTBEHHO

Tak Kak mmocajika BUTKa Ha BUTOK HE JIOIYCTHMA, TO IIPU MPEAEIIBHON Harpy3Ke
Puppacy.» JOIDKEH OCTaBaThCS 3a30p MEXK1Yy BUTKaAMMU:

6>0,1-d. (15)
[ar npyxuHBI t, B CBOOOJHOM COCTOSIHUU:
t= Porric. d+3. (16)
Z-n
BrbIcOTa ITOHOCTBIO CKATOM NIPYKUHBIL:
H, =(n—0,5)-d. (17)
BricoTa npy>XHHBI B CBOOOJHOM COCTOSIHUM
Ho = H; +n-(t—d) . (18)
BricoTa npy>kHHBI IPU MPEABAPUTEILHOM AehopMmariuu (01 HArpy3Koi P, )
o= Ho = (19)

JlaHHBIE 110 pacueTy MPY>KUH 3aHOCUM B TaOJIHILY.
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Tabmuua - Pe3ynbrarel pacuera NpyKUH CLETIEHUS

Cpennuit [TosHOE MowmeHT
KecTtkocth
Yucio Juamerp JIaMeTp KOJIMYECTBO OVSKHHLL TPEHHUS
PY>KUH IPOBOJIOKH, TIPYKHHBI BHUTKOB Py ’ (PUKIIMOHHBIX
ip, €0. d, wum (BUTKA), HPYXKUHBL, Z,__ 3JIEMEHTOB,
DCP! MM nn,e(). M MTP’ H-m
MOMEHT nipeaBapUTEIHLHON 3aTSXKKU MPY>KUH:
MHPE,ZZ :O’Z'MMAX . O
MakcumanbHOE HaNpsDKEHHUE TIPYKUHBI teMIidepa onpeaensercs mo Gopmyre:
M nPE] B
Mg = 0
n
A€ N - YUCJI0 BEAOMBIX JUCKOB CHUCIIJICHUS, eo.
Ycunue, cxxumaroniee oaHy npyKuHy aemmdepa:
JIEMIT
] MAX
Pip = g, 0

1P
rne R - paguyc NpuIoKeHus ycuius K npyxune, u (R=0,08 u).
[Ipynumas BO BHHMaHUE OOJBUIYIO KECTKOCTh TMPYXKUH JeMidepa,
HaIpsDKEHUE BBIYUCIAEM O (OpMyJie, YUYUThIBAKOMEH (OopMy CEUeHHs, KPUBU3HY
BHUTKA U BIIMSIHUE NTONIEPEYHON CHUIIBL: 8.7 .D

] 0

T

MAX P 'd3
rae « - KOd(pPUIUEHT, YUUTHIBAIONINN KPUBH3HY BUTKOB U BIIUSHHE TOMEPEYHOMN
CHIIBL; [t ]=700-900 MIla.

Onpenenenue kodpuuneHTa 3anaca cuenJIeHus
PaboTocrocoOHOCTH CLICTUICHUS! ONPEICIISIOT 0 KO3 UIIMEHTY 3amnaca:

B=[B], €
rane B.[B]- coorBercTBEHHO (haKTHUECKHMI M JOIMyCKaeMbli KO QHUIMEHTHI 3amaca

CLCIIJICHUS.

HcxoaHbie 1aHHBIE:

- yCWIME P, TPYXUHBI NPU BKIOUYEHHOM CUCIUICHUU C UWJIMHIPUYECKOU
(TapenbyaTton) IpyKUHOU, H ;

- YHUCIIO i, WIMHIPUYECKUX MPYKUH;

- k03hdUIMEHT TpeHus p QPUKUMOHHOTO AMCKA MO CTaIM WIA YyTYHY
BCYXyt0 ( n=0,25-0,35);

- gyucyio i map TpeHus (i=2-n, A€ n - YUACIO BEAYUIMX JUCKOB). Jlst
OTHOJMCKOBOI'O CLEIUIEHUA | =2, IJIsI ABYXIUCKOBOIO - i =4.

- cpeaHuit paanyc R, TpeHUs GPUKIIMOHHOTO KOJIbIIA, M,

- MAKCUMQJIbHBIW KPYTAILLIUA MOMEHT M, . , H - Mm;

- KPYTSILIMIA MOMEHT M ,» IIPU MAKCUMAJIBbHON MOIIHOCTH, H -Mm
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- 4acCTOThbl BpalmicHUA ny , Ny KOJICHYATOro Bajla COOTBCTCTBCHHO IIPpU

MaKCUMaJIbHOM MOIIHOCTHU 1 MAKCUMAJIbHOM MOMCHTC, Mqul;

- KO3 hULKEeHT K, yBEIHUEHUS KPYTALIETO MOMEHTA;
- JomyckaeMblii kodddunment 3anaca [ | cuerienus.
[Topsnoxk pacyera:
1. MOMEHT TpeHHUS CLICTUICHUS
Myt =Py i -pi-Rep (2)
2. D GhEeKTUBHBIN KPYTALITUN MOMEHT JJBHTaTejs:

M =x-M a+b( *)-c( *)? , (3)
e NMAX e e |
I’]N nN J
rge n, - TEKyIlas 4YacToTa BpalleHHs KOJIGHYaToro Bajga, wmux' | ab,c -
0e3pazmepHbie KO3PPUIIUEHTHI.
o= [Kr Ky - 2-Ky) 1], @
[Kn (2-Ky) _1]
p-— 4= 5)
(1-0,5-K,)
c=0,5-K,-b, (6)

rae K;,K, - Ko3QdUIMEHTHI, yYUTHIBAIOIIUE TPUCTIOCAOIMBAEMOCTD [10 MOMEHTY U
10 YaCTOTE BPAILICHHUSI.

KT:K:MKMAX , (7)
NMAX
n
K =" (8)
1 n,

3. KoadduruenT 3amaca crienaeHus s BCEro Jruara3oHa 9acTOThl BpaIleHUs
KOJICHYATOI'O BaJia:
B = Mip _ (9)
M,
4. ITpoBepsiercs BeIMOIHEHUE yCIIoBHS (1).
PesynbTathl ocTaibHBIX pacyeToB 1o 3aBucuMocTsaM (3) u (9) mpm dvactore

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

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

Pacuem winuyes 6edomozo eana cyennenus

Pacyer numnesB BeIOMOro Baja CLEIUICHUS 3aKIIOYACTCSl B OIPENEICHUU
HalpsUKEHUM CMATHS M Cpe3a M IPOBEPKE YCIOBUM IPOYHOCTH. Jlmamerp Basa
OPUEHTUPOBOYHO MOXKHO ONPEAEIUTH 0 (hOpMyJIe:

d ZM, (20)

rze [tk | - HOmycKaeMoe KacaTeabHOe HANPSKEHHUE KPYUeHus., [tkp |=25-30 Mila.
CranpmaptHeie  pasmepsl numneB onpegenstorcss mo [OCT  1139-80
«CoeIMHEeHNS IUTHIIEBBIC», OCHOBHBIE TAPAMETPHI MPUBEICHBI B TabHIIE 4.

Tabnuna 4 - CranaapTHbIC pa3Mepbl HUTUIICB

Yuciio numnes, BayTtpennuii tuamerp HapysxHb1il tuamerp
lupuna 3y6a b, , mm
Z,y, d,, mm D, mu
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- M,
0,75- (D% —d5) ler -2y
rae Dy, - HapyXHBbIM AUAMETp LIIULEB, m; d,, - BHYTPEHHUW AUaMETp LUIALEB, v,
lo; — IJIMHA CTYNHIBL, »; Z,; - YUCJIO HUIMLEB; M, - CTATUYECKUNA MOMEHT TPEHMUS.
CratudecKkuii MOMEHT TPEHUSI CLIETUICHUS OTIPEIEIISIOT 110 popmyiie:
Mc = MeMAX B ' (22)
40
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r7e M, — MAaKCUMaJbHBIA KPYTALIMIA MOMEHT JIBUTaTeNs, H-m; B — KodhUIUeHT
3araca CUEIJIeHUS.

JInvHA CTynuIbl 3aBUCUT OT KOHCTPYKIMH CLETUIEHUS U €T0 Pa3MEPOB, MOKHO
IPUHATH B pacueTax l.; =40-60 mm.

JloImycKaeMoe HalpsHKEHUE CMATHS COCTABISET [ oy |=200-300 Mlla.

PacueTHOCE HAIIPpSOKCHUC  CMATHA  TOJIKHO OBITH MEHBIIIE OOITyCKacMOIo
HAIIPSKCHUA. YcnoBue IMPOYHOCTH:
Ocy S [6 CM]'
Hanpsbkenue cpesa IUIUIEB MOKHO ONPEAEIUTE 110 GopMyJIe:

4'MC ,
Tep =
dy ler -0y -2

(23)

rae b, - miMpuHa HUIALA, M.

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

T <[ter]
Pacuem npusooa cyennenus
Y n00cTBO yrpaBiieHUsl CIIETUICHHEM 00eCceunBaeTCsl MPAaBUIBHBIM BBIOOPOM
NepeIaToYHoOro Yrcia MpruBojia, YTOObI UMETh:
1. OnTuManbHyO BEIUUMHY IepeMeleHus efainu, e ooee:
— JUIs1 JIETKOBBIX aBTOMOOUIIEH — Spgy =160 mm;

=190 mm.
2. MakcuManbpHyI0 BETMUHUHY YCHIIMS Ha Meaand, He Oomee:
— U1 CLIEIUIEHHUS JIETKOBBIX aBTOMOOMIIEH — P, =150 H;
— JUIA CLIEIUIEHHS TPY30BBIX aBTOMOOMIEH — P, =250 H .
Mexanudeckue npuBojbl (puc. 3) B HACTOsAIIEE BpeMs IPUMEHSIOTCS TOJIBKO
Ha JICTKOBBIX aBTOMOOWISIX 0CO0O Majoro Kiacca, Ha TPY30BBIX aBTOMOOWJISX,

aBTOOycax M JIETKOBBIX aBTOMOOWJIIX MaJIOrO0 KJjlacca M BBIIIE MPUMEHSIOT
TUAPOIIPUBO/IL.

— JUIS TPY30BBIX aBTOMOOUIIEH — S,

Pucynox 3 - Cxembl IpUBOOB CIETIICHUS:
@ — MEXaHWYECKUI MPUBOJI; O — TUIPABINYECKUI IPHUBOJ

HpI/I pacydeTe nmpruBoaa paCCUUTBIBAIOTCA Cro nepeaaToIYHoOC 4ncCjio, yCHUJIUC Ha
neaaaim U xXod IIcdaliu. KpOMG 9TOro, omnpecacIAr0TCA IrcOMETPHUYCCKHUEC PasMEPLI
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pBIYaroB, IIMHAPOB W TAr npuBoaa. OOIee MepeaaToyHoe YHUCIO MPHUBOJA
CHEIIeHUsI ¢ TMepupepuiHbBIMU TPY>KUHAMH i, BKIIOYACT IEpPelIaTOuYHOE YHCIIO
nefanu CUCIUICHHS i, , IEPEAATOYHOE YHMCIIO BHMJIKU BBLIKIIOYEHHS CLEIUICHUS iy ,

MepeaTOYHOE YUCIIO THAPABINYECKOTO MIPUBOJA i, M MEPEIaTOYHOE YUCIIO PhlYaroB
BBIKJIIOYECHUS CLHETUICHUS i, .
ip =gy 1g-ip ip = 22222-2 1
bdd f
IZI€ a U b — IJIe4u nejany; ¢ ¥ d — IUIeYX BWIKH BBIKIIIOYEHUS; d, U d, — JUAMETPBI
UCIIOJTHUTEIBHOTO U TJIABHOTO LWIMHAPOB TMAPOINPUBOJA, e U f — Tuieun ppiyaros
BBIKJIFOUEHUS CLICTUICHUSI.

OO6miee mepenaroyHoe YHCIO TMPUBOJA CHEIUIEHUs ¢ JauadparMeHHOM
OPYXKUHOU i, BKJIIOYAET TIEPENATOYHOE YHMCIIO JICTIECTKOB JAuadparMeHHON
OPYXKUHBI i, , TEPEeJaTOYHOE YHUCJIO BWIKM BBIKIIOYEHUS CLEIUJICHUS i,
NepeJaTOYHOE YHCIIO TUAPABINYECKOTO MPUBOJA i, M MEPEIATOYHOE YUCIO NEAAIH
CUCTUICHHS i, -

.. .. . _acd-e
e =g gy iy :EEE?T
I7I€ a U b — IJIeYH Menany; ¢ U d — IUIeYM BWIKH BBIKIIIOUEHUS; d, U d, — JUAMETPBI
UCIIOJTHUTEIBHOTO U TJIABHOTO HMWIMHAPOB THAPOINPHUBOJA, e U f — Iieun ppyaroB
BBIKJIFOUEHUS CIICTUICHUS (JIEMECTKOB AuadparMEeHHON MPY>KUHBI).
[lepenarouHoe wyuciao auaparMEHHOM MPYNKUHBI MOXKHO ONPEACIUTh IO

dbopmye:
i = = D¢c-D
T-f D_-D
E C
JInst  cOBpeMEHHBIX KOHCTPYKIIMI TMPUBOJOB OOINee MepeaaToyHOe YHUCIIO
COCTABJISIET i, =25—45 U JOMKHO OOecleurnBaTh YCWIME HA Tenaib JJIsl JIETKOBBIX
aBToMoOuieit He Oosiee 150 H, nns rpy3oBbIX aBTOMOOWiIeH He Oonee 250 H. B
cllydae €CIM YCWJIME€ Ha TIeJajdb IIPEBBINIACT YKa3aHHBIC 3HAYCHUs, IPUBOJ
CIEIUICHHUS JIOJDKeH OBITh cHaOxkeH ycunuteraeMm. CylIecTBYIOIHNE KOHCTPYKIIUU
IIPUBOJOB UMCIOT 0OBIYHO clIeAyrolIe 3Ha4YCHUs epeaaTOYHbIX YUCe: i, =3,8-5,5;
i, =1,4-2,2. B pacuerax 0OBIYHO 3a/1at0TCS 3HAUYCHUSIMU MEPEIATOYHBIX YUCEI i, , i,
, i, 3aTEM HAXOAT MEPEAATOTHOC YHMCIIO MCAATH CUCTICHUS i, .
Jlanee onpenensroT pacyeTHOE YCWIME Ha MENAlb W TOJHBIA XOJ TIeAauv
CLECIJICHUS U IIPOBEPSIOTCS YCIOBUA:

P”Eﬂ = [PUEﬂ]’ S”EH < [SUEﬂ]'
MakcumanbHas BeJIMYUHA yCUJIMA Ha ncAaid CHCIUICHUSA C YCHIIMTCIICM HC

JIOJDKHA IIPEBBIIIATH [an]zlso H, CHEIJICHUSA C YCHIUTCICM [PHEH]=250 H.

Jlonmyctumas BenuMuyMHA XO4a MENAIUA JJIs JIETKOBBIX aBTOMOOWIIEH [Snm]=160 MM,

JUIs1 TPY30BBIX [SHEﬂ ]= 190 mm.
Ycunue Ha nefans onpeaensercs no popmyie:
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P
PHEH :A ! (24)
I - 1o MNitP

rmae - ycwme Ha neganmu, H, m, - KIIJI npuBogma cueruenus, s

-
MEXaHUYECKOT0 MpUBOaAa nrp =0,7-0,8; A1 THAPABIMYSCKOTO puBoAa nur =0,8-0,9

OOBIYHO CIICTICHHUE TTPOCKTUPYETCS TaK, YTOOBI MPU BBHIKIIIOUCHUHA HAKUMHOE
yCUJIME NIPYKUH yBennunuBanoch Ha 20 %, T.e.:

T 'dfzp T ax a (25)
P =12.Pc =12 "
> MAx > 8-D,,
rie Py, — YCWIME TNpYXHHBl TIDH BBIKIIOYEHHH CUCTUICHHS, H; 1y

MaKCHMaJIbHOE HaIpsDKEHUE Kpydenus, [la; d,, - nuaMeTp IpOBOJIOKU IIPYKUHBIL, M,
T — HaIIpsDKEHUE KPYYEHHUs NpYyXKUHbL, [la; Z, — 4ACIO HAKUMHBIX IIPYXKUH; D,, —
JIAAMETP TPYKUHBIL, M.
MakcumanbHOE HalpsHKEHUE KPYUEHUS COCTABIISIET [r MAX ]= 700-900 Mlla.
[TonHBIN X0 Menanu MEXaHUYECKOro MPUBOJA CKJIAJbIBACTCS U3 CBOOOIHOIO
X0J1a efjanu, pabouero xo/a U ynpyrux aedopmaiuii sueMeHToB npuBoaa. [1omaHbIit

X0/]1 TTeIaJIi TUAPABINYECKOrO MPUBOJIA PACCUUTHIBAETCS 10 hopMmyJie:

Sps = Sep +Sp =2 L AS i (26)

Ip

rae S,,, — TONHBIA XOX INEJanu IPUBOJA CLEIUIEHUS, M, S, — CBOOOIHBIM XOJ
nefanu, M, S, — pabouuil xon menanu, M; 8 — 3a30p B MEXaHU3ME BBIKIIIOUECHUS
(Mexny MyQdTOM M pblYyaraMy BBIKIIOUEHHS ), M; AS — XOJ HAXUMHOTO JUCKa, M; i, —
NEPENATOYHOE YHCIIO PhIYArOB BBIKIFOUYECHHUS.

Bennuuna 3a30pa B MEXaHU3ME BBIKITIOUECHHUS:

— JUIs CUEIUIEHUH ¢ mnepuepuiHbIMU LHUIMHAPUYECKUMH TPYKUHAMH —
0=1,5-2,0 mm;

— JUI CUEIJIEHUH C LEeHTPaJbHOM auaparMeHHON mpyxuHOU — &=3,5-4,0

X0 HA2)KUMHOTO JTUCKA:

— JUIA OHOOMCKOBBIX clierieHuit — AS=1,5-2,0 mwm,
— JUISL IBYXJVMCKOBBIX CUETUIEHUN — AS =2,4—2,8 mm.
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PELLHEH3USA PYKOBOAUTEJIA
Ha KyPCOBOM MPOEKT
CryaeHr

Kadeapa TpaHCOPTHO-PHEPIETUUECKUE CUCTEMBI
23.05.01. HazeMHbIe TPAHCHOPTHO-TEXHOJOTHYECKHE CpeacTBA (MPOPHIb «ABTOMOOHIN U TPAKTOPHD?)
HaunmenoBaHue TeMbI:
PykoBoauTeJib:

1. AKTyalbHOCTH TeMBbI KYpPCOBOii padoThI

2. CooTBETCTBHE MOJIYIYCHHBIX PE3yJbTAaTOB 3asiBJICHHBIM LEJIAM U 3a/la4aM

3. XapakTepucTHKA HCIO0JIb30BAHUS B padoTe HCCIeA0BATEIBCKOI0 HHCTPYMEHTapus (aHAJIM3a, CHHTe3a,
CTATHCTHKO-MaTeMATHYeCKOH MeTO0/10THH, IAKEeTOB MPUKJIATHBIX IPOrPaAaMM H T.I1.)

4. CTeneHb caMOCTOSITEJILHOCTH IIPH PadoTe HAJl KYPCOBOii padoToii (caMOCTOSATEIbHOCTD U3J10KEHHUS U
00001IeHUsI MaTepHasa, CAMOCTOSITEILHASI HHTEPNPeTALHS MOJIy4YeHHbIX Pe3yJIbTATOB, 000CHOBAHHOCTh
BBIBO/IOB)

5. Ouenka opopmieHusi padoOTHI B COOTBETCTBHH ¢ TPeOOBAHMAMM, COAepPKAIUMHUCH B MeToqu4ecKux
YKa3aHHAX 10 BBINIOJIHEHHIO KYPCOBOI padoThl (IpoekTa), pa3padoTaHHBIX M YTBepP:KIeHHbIX Kadeapoi

6. 3ameyaHus 110 MOATOTOBKE M BBHINOJHEHHIO KYPCOBOH PadoThI

7. KypcoBasi paGoTa cooTBeTCTBYeT (He COOTBETCTBYET) TPeOOBAHUAM, NMPeIbsBIsIEMbIM K KYPCOBBIM
(paGoTaM nmpoeKkTaM) M MOKeT ObITh (He MOKeT ObITh) PEeKOMEHA0BAaHA K 3a1HUTe

8. Onenka

«_» 20 1. (moAnuch pyKOBOAUTEIS) ®UO pyxoBoauTens
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