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Bapunant Nel.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapunant No2
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAKH YKJIOHOB CMEHHUTH Ha OOpaTHEIC).

Homep JlnHa VYKII0H |
0 Kpussie
anemenTa | anemenTa (M) | (Yoo)
1 1700 0 cTa"Hmug A
2 1200 -5
3 1000 -6 a = 60°
4 7800 -9
5 800 0 R=1000;S=700
6 1800 +3
7 2000 +4 a = 58°
8 1500 0
9 900 -3
10 800 -11
11 1000 0 ctanimsa K
12 600 +5 R=700;5=450
13 7300 +10
14 500 +4
15 600 0
16 500 -2 a = 58°
17 800 -5
18 1200 +12
19 1850 +4
20 1000 0
21 1200 -2 R=1500;S=1000
22 1800 -6
23 2000 -1 ctaHuus b




Bapuant No3.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapuant Ne4
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Howmep JlHa Yki0H | K

37E€MEHTA | 2eMeHTa (M) Cloo) PHBRIC
1 1900 +1 CTaHIINI A
2 600 -5 R=800;S=600
3 900 -7
4 1200 0
5 8200 -8
6 1200 -10
7 500 0 a = 64°
8 850 +2
9 1100 +6
10 1100 0 R=950;S=600
11 1000 -4
12 800 -6
13 1800 0 cranmusa K
14 1200 +12
15 7500 +10
16 600 0
17 1200 -2 a = 60°
18 1800 -6
19 700 0
20 450 +6 R=1100;S=300
21 1300 +2
22 350 +4 a = 48°
23 1700 0 crannusa b




Bapuant No3.

JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.

Bapunant Ne6

JIBr>keHMe nmoe3na oT CTaHIMu b k cranuuu A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHBIE).

Homep

JlnmmHa

VKIIOH |

3JIEMEHTa | DIeMeHTa (M) Cloo) Kpuseie
1 1700 0 cTaHousa A
2 400 -2 o = 56°
3 800 0
4 2000 +10
5 6500 +9
6 1100 0 R=800;5=450
7 500 -6
8 600 -5
9 900 -4
10 1500 0 a = 60°
11 1200 -2
12 1700 -1,5 cta"usg K
13 600 0 R=1500;5=500
14 500 +2
15 1750 +1,5
16 1100 +2 o = 48°
17 900 0
18 1550 -8
19 6800 -7
20 1550 0 R=1000;5=500
21 750 -4
22 1200 -3
23 1900 0 craHuusa b




BapuaHT Ne7.
JIBM>KEHHE 110€3/1a OT CTaHIIMK A K CTaHIIUM b.
BapuaHT Ne§.
JIBr>keHMe moesaa ot ctanuuu b k cranmun A
(3HAKH YKJIOHOB CMEHUTH Ha OOpaTHBIE).

Howmep JlnHa YxJI0H | K
37eMeHTa | daeMeHTa (M) Cloo) PHBBIC
1 1850 0 cTanmga A
2 750 +2 R=1200;S=600
3 1200 +11
4 1200 0
5 8000 +10,5
6 600 +2 o = 48°
7 2000 0
8 1150 -6
9 2050 -4 o = 52°
10 550 0
11 600 -10
12 1700 +1,5 cranus K
13 400 +4
14 800 +2 a = 60°
15 600 0
16 9000 -8
17 400 -4 R=800;S=350
18 600 0
19 1200 +3
20 800 +5 R=1200;S=700
21 1000 +4
22 800 0
23 1700 -1 crannus b




Bapuant No9.

JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.

Bapuant NelO.

JIBr>keHMe nmoe3na oT CTaHIMu b k cranuuu A
( 3HaKU YKJIOHOB CMEHUTh Ha 0OpaTHBIC).

Homep JlnnHa YKJIOH | K

3J€MEHTA | 271eMeHTa (M) Cloo) PHBRIC
1 1650 -1 CTaHIINSI A
2 750 -2
3 600 -4 R=1300;5=800
4 7500 -9
5 1250 -11
6 600 0 o =62°
7 800 +4
8 600 +6
9 1000 +2 R=900;5=600
10 1300 0
11 700 -4
12 950 -6
13 1700 0 crannus K
14 400 +7
15 800 +4 o = 48°
16 1600 0
17 500 -6,5
18 1000 -4 R=1100;S=700
19 600 0
20 1300 +10
21 7300 +9
22 2000 0 a = 60°
23 1800 +1 craunusa b




Bapuant Nel 1.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapunant Nel2.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K
3J€MEHTa | 2IeMeHTa (M) Cloo) PHBRIC
1 2000 0 CTaHIINSI A
2 550 -3 o = 54°
3 700 -5
4 950 -4 R=1600;S=900
5 1200 0
6 1800 +2,5
7 2100 +2
8 1700 0 R=1000;S=500
9 6800 -11
10 1000 -12
11 800 0
12 1400 -1,5 ctanimsa K
13 750 0
14 600 +2 a = 48°
15 800 +10
16 7200 +9
17 450 +1 R=1200;S=400
18 600 0
19 1200 -6
20 1000 -4
21 800 -3 o =56°
22 400 0
23 1800 -1,5 craduus b




Bapuant Nel3.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapunant Nel4.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K

3J€MEHTa | dIeMeHTa (M) Cloo) PHBRIC
1 1600 -2 CTaHIINSI A
2 800 -4
3 750 -6
4 1000 0 R=800;5=600
5 550 +2
6 700 +1,5 o = 46°
7 900 0
8 7600 -7
9 900 -8
10 1500 0
11 1100 +5 R=1300;5=750
12 800 +3
13 450 0
14 1500 -2 cranmus K
15 700 -4 a = 60°
16 650 -5
17 400 0 R=800;5=400
18 1500 +10
19 7100 +9
20 2000 0
21 750 -6 a =52°
22 1200 -4
23 1800 0 craunusa b




Bapuant NelS3.
JIBM>KEHHE moe3a OT CTaHIMU A K cTaHIMU b.
Bapuant Nel6.
JIBM>KeHHME 1moe3aa OT CTaHuu b K craHium A
(3HaKW YKJIOHOB CMEHUTh Ha OOpaTHBIE).

Howmep JlnuHa YKJI0H | K
3JIEMCHTA | DJIEMEHTA (M) (’/oo) pHBHIE
1 1700 -2.5 cTaHOusa A
2 2400 -1,5 o =56°
3 800 -3,5
4 1600 0
5 1850 +12,5
6 500 +3,5
14 6800 +10
8 1600 +1,5 ctanug K
9 800 0 R=1500;S=600
10 1200 -9
11 1000 0 a = 60°
12 800 +6 R=650;S=450
13 600 +4.5
14 500 0
15 7350 -7
16 1250 -2
17 2500 0
18 1700 +2 R=1300;S=600
19 1600 0 cranuug b




Bapuant Nel7.
JIBM>KEHHE 1T0€3/1a OT CTaHIIMKU A K CTaHLUU b.
Bapunant NelS8.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K
37eMEHTa | 3eMeHTa (M) Cloo) PHBRIC
1 1800 -1,5 CTaHIINSI A
2 1800 -3 R=800;S=1000
3 2000 -5
4 1600 0 a = 54°
5 2000 +9
6 7000 +7
7 400 0
8 500 +6 R=700;S=500
9 1700 +1,5 ctanimsa K
10 400 +5 a = 46°
11 400 +3
12 600 0
13 1450 -10
14 800 0
15 1400 +4 R=700;S=400
16 800 +3
17 700 0
18 6500 -8
19 1850 0
20 1650 +1
21 1500 +2 a=152°
22 1200 +4
23 1900 0 craunusa b




Bapuant Nel9.

JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.

BapunanTt No20.

JIBr>keHMe nmoe3na oT CTaHIMu b k cranuuu A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep

JlimHa

VKJIOH |

AJIEMEHTA | AJIEMEHTa (M) Cloo) Kpupere
1 1600 0 cTaHiua A
2 1000 +2 R=800;5=400
3 1800 0
4 800 -4 a = 50°
5 1000 0
6 600 -5 R=1500;S=400
7 7800 -8
8 1700 -2 crauug K
9 1500 -10
10 1500 0 R=1500;S=450
11 1500 +12
12 8000 +9
13 1800 +5 o = 58°
14 1300 0
15 800 +4
16 2000 0
17 1700 +1 ctanuusa b




Bapuant No21.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapunant No22.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K
37€MEHTa | 2eMeHTa (M) Cloo) PHBRIC
1 1800 0 CTaHIIA A
2 1500 -3 R=1500;S=900
3 7400 -7
4 1250 -9
5 800 0
6 1200 +5,5 R=1000;S=500
7 600 +4,5 o = 48°
8 400 0
9 800 -4 R=900;S=350
10 1000 0
11 1800 +2,5 ctanimsa K
12 500 0
13 450 -2 R=1200;S=300
14 500 -4 a = 60°
15 600 0
16 1750 +11
17 6800 +9
18 1000 +3
19 2500 0
20 1400 -2
21 2000 -1,5 ctaHius b




Bapuant No23.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
Bapunant No24.
JIBr>KeHHUE 1oe3/1a OT CTaHMU b k cTanum A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K
37eMEHTa | 3eMeHTa (M) Cloo) PHBRIC
1 1800 0 CTaHIINA A
2 800 -1
3 1000 -4 R=900;S=400
4 1400 0 o =56°
5 7500 -9
6 1500 -10
7 650 0 R=800;S=300
8 900 +5
9 1300 +1
10 2000 +2 craurug K
11 900 0
12 1000 -3
13 750 0 a = 48°
14 2000 +11
15 7500 +9
16 800 +1,5 R=975;S=400
17 1600 0
18 2750 -4
19 850 -3
20 1750 -1,5 craunusa b




Bapunant No235.

JIB>KEHHE 110€3/1a OT CTaHIMU A K CTaHLuU b.

Bapunant No26.

JIBr>keHMe nmoe3na oT CTaHIMu b k cranuuu A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Howmep

JlnmHa

VKI0H |

snemenra | snementa (M) | (oo) Kpupere
1 1900 -1 cTaHuga A
2 800 0
3 600 -2 R=1000;5=600
4 2000 0 a = 48°
5 1550 +9
6 6800 +8
7 600 0
8 800 -4
9 1100 -3
10 500 0 a = 60°
11 700 +4
12 900 +3
13 1500 +2 ctauusg K
14 800 0 a =58°
15 750 -1,5
16 7100 -8
17 1200 -10
18 600 0 R=900;S=450
19 800 +3
20 1000 +1,5
21 700 0 R=1500;S=600
22 1200 -2
23 2000 0 cranumsa b




Bapuant No27.
JIBM>KEHHE 1T0€3/1a OT CTaHIMU A K CTaHLUU b.
BapunanTt No28.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa Yxi10H | K

snemenTa | amemenTa (M) | (Yo) PHBRIC
1 1700 0 CTaHIIA A
2 600 -2 R=1200;S=500
3 800 -1,5
4 1100 0 a = 60°
5 1200 +10
6 7000 +8
7 800 0
8 500 -6 R=900;S=450
9 1300 -4
10 800 -5
11 600 0
12 1500 +1,5 ctanimsa K
13 750 +2 a = 56°
14 600 +4
15 1250 0 R=I 500; S=1000
16 6500 -7
17 1500 -8
18 1100 0
19 800 +2 a = 50°
20 1500 +1
21 600 +3
22 500 0
23 1800 -2 craHiusa b




Bapuant No29.
JIBM>KeHHE 1oe31a OT CTaHUMU A K CTaHLIuU b.
BapuanT Ne30.
JIBr>KeHHE oe3/1a OT CTaHuU b k cTanmun A
(3HAaKU YKJIOHOB CMEHUTh Ha 0OpaTHEHIC).

Homep JlnvHa YxJ10H | K
snemenTa | snementa (M) | () PHBRIC
1 2000 +1 CTaHIINSI A
2 600 0
3 400 -4 R=1200;S=350
4 800 -3
5 1200 0 o = 56°
6 7200 7
7 1500 -8
8 1100 0 o =52°
9 800 +2
10 500 +4
11 1600 0 ctanimsa K
12 550 -4
13 900 -3 R=800;S=450
14 650 -2,5
15 1100 0
16 1350 +9
17 6900 +8
18 900 +1,5 o = 46°
19 500 0
20 700 -2 R=1000;S=600
21 1550 -1
22 1200 -2
23 1800 0 craunusa b




IIpakTuueckoe 3ansaTue Nel

Tema: PacueT u moctpoeHue TATOBBIX XapaKTEPUCTHK JIOKOMOTHBOB.
Heasb: [IpakTryecku NpOU3BECTU PACUYET U MMOCTPOUTDH TATOBBIE XaPAKTEPUCTUKU JJIOKOMOTHBOB.

OcBauBaemble NpoeccHOHATbHbIE KOMIIETEHINN:
I1K 1.1. OkcnmyaTupoBath MOABUKHOM COCTAB JKEJIE3HBIX J0POT.
ITIK 1.3. O0ecneunBaTh 0€30I1aCHOCTH ABUKEHHMS IOABMIKHOIO COCTABA.

Iopsinok BbINOJIHEHUS PA0OTHI.

1 ITocTpoUTH TATOBYIO XapAKTEPHCTHKY JIOKOMOTHBA.

Baxwuelinie xapakTepUCTUKON JIOKOMOTHBA SIBJISIETCS TSATOBasi XapaKTEPUCTHUKA, KOTOPAst
npencTaBisier coboil rpaguuecKkyro 3aBUCUMOCTh KacaTeNbHON CHIIBI TATH JIOKOMOTHBA F, oT
CKOPOCTH JIBIDKCHHS V.

TsroByio xapakTepucTuky JsokomotuBa F, = f(V) paccuutsiBatoT wucxoas u3
AIIEKTPOMEXAHUYECKUX XapaKTEPUCTUK TATOBOTO 3JIEKTPOABUIATENSl, OTHECEHHBIX K 0001y
KoJeca.

OCHOBHBIMHU 3JIEKTPOMEXaHUUYECKUMHU XapakTepuctukamu TOJl, oTHECEHHbBIMH K 0001y
JBIKYIIMXCS KOJIEC, SIBJISIFOTCS: 3aBUCUMOCTh CKOPOCTH JABUKEHUS JOKOMOTHBA OT Toka TO/]

V = f(l,) (ckopocTHas XapaKTepHCTUKA) M 3aBUCUMOCTb CHJIBI TSTH, pEaM3yeMON OTHOMN
JIBIDKYIIEHCST KoJleCHOM mapoi, oT Toka T Fy, = f(1,).

OnekrtpoMexaHuueckue xapaxkrepuctuku TOJl, npuBenenst B “IIpaBmiiax TAroBbIX
pacuetoB s moe3aHou padotsl” (ITTP).

Hcxons w3 3agaHusi  HA  NPAKTUYECKyl0  paboTy, HEOOXOAMMO  BBIYEPTHUTH
AIIEKTPOMEXAHUYECKYIO XapakTepucTuky TO/l Ha MUIITUMETPOBYIO Oymary.

s moctpoenus 3aBucumoctu F = f(V) HeoOXoauMo 3a1aThCsi HECKOIBKUMHE (IIECThIO-
CeMbI0) 3HAYCHMSMU TOKa SJIEKTPOJBUIaTesl M MO 3JIEKTPOMEXaHHYECKUM XapaKTepUCTHKaM
OTIPEAEIUTh COOTBETCTBYIOIINE 3HAYEHUSI CUIIBI TATH Fy; M CKOPOCTH ABMXKEHUS V.

[TonHast kacaTenpHas CUiIa TATH OTIpeNeNseTcs 1o GpopmyIie:

Fx =m Fyy 1.
rae: M - KOJIMYECTBO JIBUTATEIEH.
[TonryueHHble TaHHBIE 3aHECTH B TaOMLy 1.
Tabmuma 1
Cuna tsaru Kacarenpnag cuna
CxkopocTs V,
Tox I, A AIEKTPOJBUTATEIS TATH JIOKOMOTHBA Fo,
KM/4
Fi KH kH

1 2 3 4




Hanubie ctonmOmoB 2 u 4 T1abmunbl 1 SBASIOTCS KOOPAWHATAMU TOYEK TSATOBOM
xapakTepucTuku. HaHecs TOukM Ha IUIAaHIIET ¢ cUCTeMOM KoopauHaT Fy - V U coenquHuB ux
IUTaBHOM JIMHUEH, [TOJydaeM TATOBYIO XapaKTepUCTHKY jtjokomoTuBa F.=f(V).

2 IlocTpouTh OrpaHUYeHNe MO CUENJIEHUIO KOJIECa C PeJIbCOM.

Ha mocTtpoeHHYyI0 TSTOBYIO XapaKTEpUCTUKY HEOOXOAMMO HAHECTH OTPAaHHYCHUE CHIIBI
TSTU 110 CLEIICHUIO KOJIEC C PEIbCAMU U 110 KOHCTPYKIIMOHHOM CKOPOCTH.

OrpanuueHne CWIBI TATH 10 CHEIUICHHIO KOJIeca peJIbCOM MpEACTaBIseT CcoOoi
HanOOJIBITYIO KacaTelIbHYIO CHIIY TATH, KOTOPas MOXKET ObITh peai30BaHa JOKOMOTUBAMH IIPH
OTCYTCTBUH OyKCOBaHHS.

HawnGomnbmias cumna Tsru onpenensercs no Gpopmyie:

Fen=Pen'Wk 2
rae: Fo, — HanOonbIas cuiia TIru JOKOMOTHBA, JOIYCTHUMAs 110 YCJIOBHIO CLIETIIICHUS
KoJiec ¢ penbcamu, KH;
P — cuienHoOl Bec TOKOMOTHBA, KH;

Y — pacueTHbIN KO3()(PUITUECHT CIIeTITICHHS.

3rauenust Wy U1 pa3TUIHBIX CKOPOCTEH BIYKEHUS PACCUUTHIBAIOTCS COTJIACHO
dbopmynam I1TP.

PeBynBTaTBI pacde€ToOB 3aHCCTU B Ta6J'II/II_Iy 2.

Tabmuua 2
Pacuernbiit ko3 punueHT Cuiia TAru JTOKOMOTHBA
Cxopocts V, kM/4
cuerienus, Py no cueruienuto Fe,, kH
1 2 3

[TocTpoeHne TATOBOM XapaKTEPUCTUKUA M OTPAHUUYEHUS MO CHEIJICHHI0 M MaKCHUMalbHON
CKOPOCTH TMPOU3BOAAT HA OIHOM IUIAHIIETe MULTUMETPOBOM OyMaru co CIeAyIOUUMU
Maciradamu:

Ckopoctb V: 1 km/u=1 mm

Cuna taru F.: 50 xH=1cwMm.

B Touke mepeceueHusi TATOBOW XapaKTEPUCTUKU U XAPAKTEPUCTUKU OrPAHUUYEHUS IO
CIIETIJICHUIO OMpEeeIsieM CKOPOCTh BBIXOJIa HA aBTOMATHYECKYH) XapaKTEPUCTUKY (pacueTHYIO
CKOPOCTh) U PAaCUYETHYIO CHIIY TSTU. B TOUke mepecedeHus XapaKTePUCTHKU OTPaHUYCHUS I10
CLEIUICHUIO C OChIO OPJAMHAT OMPEACIISIEM CUITY TATH JIOKOMOTHBA MPHU TPOTaHUH.

3 Caesats BbIBOJ 1O padore.



IIpakTuyeckoe 3ansaTeNe2
Tema: CnpsmieHue U npuBeacHHE TPOPUIIS yTH.
Heus: [IpakTuyeckn HAyIUTHCS TPOU3BOIUTH CIPAMIICHUE TPOQHIIS ITYTH.

OcBauBaemble Npo¢ecCHOHATbHbIE KOMIIETEHIIUN:
IIK 1.1. DkcrmryatupoBaTh NOABUKHOW COCTAB YKEJIE3HBIX JOPOT.
[IK 1.3. Ob6ecneunBars 0€30I1aCHOCTE ABUKEHUS ITOIBUKHOI'O COCTAaBA.

Iopsinok BbINOJIHEHUS PA0OTHI.
1 CnpsimiieHue 3j1eMeHTOB PO uIsi MyTH.

[Tpy BBINOJSHEHUHN PAcUETOB CBS3aHHBIX, C ABMKEHHEM I10€3/]a, YUCIIO FJIEMEHTOB NpoduIs
IIyTH YMEHBIIAKOT 3a CUYET CHPSAMIICHUS JJIEMEHTOB, IIPM KOTOPOM HECKOJBKO 3JIEMEHTOB C
pPa3siIMYHBIMM YKJIIOHAMU 3aMEHSAIOT OJHHMM YKIOHOM — CIPSAMJICHHBIM Y4acCTKOM, HUMEKOLIUM
JUTHY Sc, paBHYIO CyMME JUUTHH, CTIPSIMIIEHHBIX JIEMEHTOB!

Sc:81+82+83+. . .+Sn l

Takast 3aMeHa M03BOJISIET YIIPOCTUTh PACUETHI.
CrpsiMJIeHHBIN YKIIOH onpenensercs mo gpopmyse:

IS, i.S.
-/ _i181+i282 +""+inSn zl' I ZII i

C

S, +S,+....+8S, Z”:'Si S,

2 HpOBepKa AOMYCTUMOCTH CIIPSAMJICHUSA 3JIEMECHTOB l'[pO(l)I/[J'IH IMyTH.

CrpsimieHHe 3J€MEHTOB BHOCHT IOTPEIIHOCTh B pacyeThl, BO3pAaCTAOIIYI C
YBEJIMUYEHUEM pa3HUIIbI B KPYTH3HE COCEJHUX 3JIEMEHTOB U B JUIMHAX 3JIeMEHTOB. UTOOHI B
pacuerax He JAOMYCTUTh OOJBIIMX MOTPELIHOCTEN MPU ONpPEAETEHUN CKOPOCTHU JBHKEHUS U
BpPEMEHHU XOJa Moe3/a MO y4acTKy, CHOPSAMIISTH MOXKHO TOJBKO OJM3KHE MO 3HAYCHHIO U
3HaKy 3JieMeHThl npopuiast nytd. C 3TON LIENbI0 MOCie CHOPSIMIECHUS 3JIEMEHTOB IPOBOJST
HPOBEPKY JOIMYCTUMOCTHU CHPSAMIIEHUS 110 (pOopMyIIe:

$;<2000/|4i | 3

rae Sj— JUIMHA CIPSAMIIIEMOTO dJIEMEHTa PO YTH, M;
Al — a0COTIOTHAS Pa3HOCTh MEXKTy YKJIIOHAMHU CIIPSMIICHHOTO y4acTKa U IPOBEPSEMOTO
JJIEMEHTA, O/oo-

Ai =] [ic| - ii]| 4

Takoil mpoBepKe MOJIBEPTarOT BCE IIEMEHTHI, BXOIAIINE B CIIPSAMIICHHBIN y4aCTOK.
VYcil0BHBIE JOMYCTUMBIE CHPSIMIIEHUS BBINIOJIHAIOTCA B Clly4yae CIPSAMIICHUSL JUIMHHBIX
AJIEMEHTOB MPHU MEHBIIEH Pa3HOCTH MEXAY YKIOHAMH, CJIEJOBAaTEIbHO, W TMPU MEHBIINX
3HAYCHUSX Al, KOPOTKHX DJIEMEHTaX JIOMYCKACTCS MX CIPSMIICHUE MPH OOJbIIel Pa3sHOCTH B
YKJIOHAX.

CrpsiMIIeHHIO TTOATIeKAT TOJIBKO JIEMEHTHI C YKIOHAMH OJTHOTO 3HAaKa.



OnemMeHTHl Tpoduias IMyTH, HAa KOTOPBIX pacHojiaraloTcsl CTAaHIUHU, C IPUIEraloIuMU

AIIEMEHTaMU IYTH TIEPETOHOB HE CIIPSMITSIFOTCSL.

He crnenyer BkitouaTh B TPYMIBI 3JIEMEHTOB, MOJUIEkKAIIUE CHPSIMICHUIO, pacueTHBIN
MOJbEM, a TaKXKe HanboJiee KpyToil MoAbeM ydacTKa.

3 OnpenesieHue GUKTUBHOIO NMOAbEMA OT KPUBBIX.

KpuBsle, Haxoas1muecs: Ha MyTH CIPSMIIAIOTCS B TUIaHE, 3aMEHss X (PUKTUBHBIM MOIHEMOM
Ig HUMEIOUIUM KPYTU3HY, HA KOTOPOM CO3AA€TCA JOIOIHUTEIBHOE CONPOTHUBIICHUE ABUKCHHUIO,
pPaBHOE JIOTIOJIHUTEIEHOMY CONPOTUBJICHUIO OT KPUBBIX. 3HAK KPYTU3HBI (DUKTUBHOTO IMOIBEMA
OT KpUBOH i é’ BCEI'/1a MIOJIOKUTEIbHBINA. JTO 00513aTENIbHO HAJI0 YUUTHIBATh PU BBIUMCIICHUSX.

DUKTUBHBIC MOIBEMBI OT KPUBBIX OMPEACIISAIOT 10 (hopmyiaMm:
Ecnu kpuBas 3anana paguycom R u 1nuHON Sy,

. 700, S,
i’ =—— P 5
Sc i=1 I:Qi
Ecau KpHBas 3alaHa HECHTPAJIbHbIM YIJIOM O
12,2
i i’ =— Z a 6
Sc i=1

4 Onpenesienne NPUBEIEHHOT0 YKJI0HA CIPSIMJIEHHOT0 MPOQUJIs MyTH.
./ Il
Anrebpanueckyo CymMMy YKJIOHA |, M ()MKTMBHOTO HOJbeMa |, Ha3bIBAIOT NPHBEJCHHBIM

YKIIOHOM I¢.

[TpuBeneHHbIH yKIIOH onpeaensercs o popmyIe:

i =i, +il 7

PesynbTarsl cipsimiieHus 3aHecTy B Tabnuny 1.

Tabmuma 1
o
e e «
z 2 - ° 5 5 s &
n = o =} E = SJR3) >
m Jant & o 58 o 8 = s 3
I o ) %) z = =S~ g ££.38 £ .
5| £ | 2s| ¥ | g9 2 20 | el | B
z g &S >N g g &g ~ ® . S E
(D) S o a = = N OX < = 0
2| & | g% = | B 5 E 2% | E23 | E3
o 5 5 2 S & s © £ @ & 5 g5
2 | 5 | & : s B 28 =5 | gL | 3
z g S =i = > E & = ol
S 2 e = E > g = =
= < ~z t':::[ > = 5‘%
= & ] 5

5 Cpenarnb BbIBOA O padoTe.



IIpakTHuyeckoe 3anaTueNe3

Tema: PacueTr Macchl cocTaBa Ipu ABWKEHUH MO PACUETHOMY MOJIBEMY C PACUETHOM CKOPOCTHIO
U TIPOBEPKOM €€ 10 YCIOBHIO TPOTaHUS Ha MObeMe KPYTH3HOW OoJiee ueM pacueTHbIH, a
TaKKe 0 JJINHE IPUEMOOTIIPABOYHBIX ITyTEH.

HCJILI HpaKTI/I‘ICCKI/I HAaY4YUTHECA OIIPCACIIATE MACCy COCTaBa U IMPOU3BOANUTE €€ IIPOBCPKY I10
Pa3JINIHBIM YCIIOBUSAM.

OcBauBaemble NpPo¢ecCHOHATbHbIE KOMIIETEHIIUN:
IIK 1.1. DkcrmryatupoBaTh NOABUYKHOW COCTAB YKEJIE3HBIX JOPOT.
IIK 1.3. O0ecneunBars 0€30IMaCHOCTD ABMKEHUS ITIOABHUKHOIO COCTaBa.

HOpﬂ)IOK BbIITOJTHCHU A paGOTLI.
1 HpOBeCTI/I AHAJIN3 l'IpO(l)I/IJ'lﬂ INYTH U YCTAHOBUTH BCJIMYNHY PACUYECTHOI'0O IMoabemMa.

PacuetHbIM moOgbeMOM Ha3bIBaeTcs HauOojee TPYAHBIM i JABWXKEHHUS B JaHHOM
HalpaBI€HUU 3JEMEHT MpopuiIs IyTH, HAa KOTOPOM JIOCTUIAaeTCs pacueTHas CKOpOCTb,
COOTBETCTBYIOILIAsl pacUeTHOM cuje TATrU JiokomotuBa. Ecnu Hanbonee KpyToi MOABEM UMEET
0O0JIBIIYIO MPOTSKEHHOCTb, U MPH JBHKEHUH 10 HEMY CKOPOCTh OyJIEeT CHHXKAThCS U JOCTUTHET
YCTAaHOBUBIIETOCS HAMMEHbBILErO0 3HAYEHHS, PAcCUYETHOM CKOpOCTH, TO Takoi MOAbEM U
OpUHUMAOT 3a pacuyeTHeld. Ecnu  HauOonee KpyTod moxbeM HMeeT HEOOJBLIYIO
IPOTSKEHHOCTh, U HA MOJAXOJaX K HEMY PacIllONOXEHbI 3JIEMEHTBI, Ha KOTOPBIX IOE3/] MOXET
pa3orHaThCsl U CO3JaTh 3a1ac KWHETUYECKON SHEPTUH, TO TAKOH MOJbEM HE MOXKET ObITh MPUHST
3a pacdyeTHbIi. B 3TOM citydae 3a pacueTHbIN cleayeT NPUHSTh ObEM MEHbILENH KPYTU3HBL, HO
OobIICH MPOTSKEHHOCTH, HA KOTOPOM MOXKET OBbITh JIOCTUTHYTA pacueTHast ckopocTb. Homep
3JIeMEeHTa NPOQuIIsl, BETUUUHY PACUETHOTO MOIEMA U €r0 JJIMHY CIIeAYEeT yKa3aTh B OTUETE.

2 Pacuer Macchl COCTABA.

Macca cocTtaBa — OAWH U3 BaKHEUIIIHX HOKaSaTeHCﬁ, BIMAKOIIMKX Ha Sq)(i)eKTI/IBHOCTB pa6OTBI
JKCIIEC3HOAOPOIKHOI0 TpaHCIIOpTa. VBenuueHne Macc COCTABOB IT03BOJISCT IIOBLICHTD IMPOBO3HYIO
CHOCO6HOCTB, CHHM3UTHh Ce€0ECTOMMOCTh M IOBBICUTH SKOHOMHYHOCTh NEPCBO30K, YIYUIIUTH
HCIIOJIb30BAHUE CUJIbI TATH U MOLIHOCTH JIOKOMOTHBA, CHU3UTH PaCXo/[] BHCKTqueCKOfI OHCPIrun
HJIM TOIJIMBA HaA TATY IMOE3HO0B. HOBTOMy MacCy Irpy30BOro CoCTaBa paCCUUTBIBAOT UCXOAA U3
ITOJIHOI'O MCITIOJIBb30BaHMUA CHJIbI TATH.

I[J'ISI BBI6paHHOl"O pacyYCTHOIro NoaAbEMa paCCHYUTHIBAOT MACCY COCTaBa I10 (I)OpMy.]'IeI

_ ka -(W{) +ip)PcH g

(Wo +1,)-9

rie Fqp — pacueTHas cuia TSAru IokoMoTHBa, H;
P, —ClIemHO# Bec JIOKOMOTHBA, T;
W, - OCHOBHOE YJIEJIbHOE COIPOTUBIICHUE IBIKEHUIO JIokoMoTHBa, H/kH;
WO/ !~ ocHoBHOE yAeIbHOE COMPOTUBIIEHNE ABMKEHUIO cocTaBa, H/kH;
Ip— KpyTH3HA pac4eTHOTO IOIbeMa, %o0;
g — yckopeHue cBoOoHOTO maaenwus; g=9,81 M/,

/ i .
BemmunHbl @, ¥ @, ONpEAensrOT A pac4eTHON CKOPOCTH JOKOMOTHBA V.
OcHOBHOE yJIeIbHOE COMPOTUBIIEHUE IBUKEHUIO JIOKOMOTHUBOB BBIUUCIISIOT O (hopMyIam:



J171s1 371eKTPOBO30B Ha 3BEHHEBOM ITYTH

W, = 1,9+0,01V+0,0003V> 2
I[J'ISI OJICKTPOBO30B Ha 0ECCTBIKOBOM IIyTH
W/ = 1,9+0,008V+0,00025V/> 3

OcHOBHOE YACIBHOEC COIIPOTHUBJICHUC ABMXXCHUIO COCTaBa BEIYUCIIAIOT 110 (bOpMy.TIaMZ
AJIs1 3BEHBEBOI'O IIYTH Ha IMMOAIIMUITHUKAX Ka4CHUA

4 — X OCHBIC BAI'OHBI
3+0,1V +0,0025V?

w, =0,7 + 4
qo4
6 — TU OCHBIE BarOHEBI
2
W(,),6 _07+ 8+0,1V +0,0025V 5
q06
8 — MU OCHBIE BarOHEbI
2
Wé/s 074 6+0,038V +0,0021V 6
qo8
JUTs OECCTHIKOBOTO MYTH HA MOIIAITHIUKAX KaYCHUS
4 — X OCHbIE BarOHBI
V 2V?
W(’,’4 _07+ 3+0,09V +0,00 7
qo4
6 — TU OCHBIE BarOHBI
V 2V?
Wé/e _07+ 8+0,08V +0,00 8
qu
8 —MU OCHBIE BaroHsl
2
Wé/s _074 6+0,026V+0,0017V 9
q08
rze: Joa,fos, Qo — Macca, IPUXOISIIASACS Ha OJJHY KOJIECHYIO TIapy COOTBETCTBEHHO 4 -, 6 - 1
8 — ocHOro Barona, T/0Ch;
q, . Js . q
q04:f1q06:€6’q08:§8 10
rae: (s, Js, Js — Macca OpyTTO COOTBETCTBEHHO 4 -, 6 - U § — OCHOTO BaroHa, T.
OO011ee OCHOBHOE YICITLHOE COTIPOTHRIICHHE ABMKCHHUIO COCTaBa OMPEACIIAIOT 1o hopmyie:
Wy =0 Wy + B Wog +y Wog 11

re: o, B, Y — COOTBETCTBEHHO JIOJIH 4 -, 6 — 1 8§ — OCHBIX BarOHOB B COCTaBe IO Macce.
Brruucnennyro maccy cocrapa ciaeayer B cooTBeTcTBuM ¢ npaBusiamu [ITP okpyrauts 10
50 mm 100 T.

3 IIpoBepka pacCYMTAHHON MAacChl COCTABA M0 JJIMHE IPHEMOOTIIPABOYHBIX IIyTeM.

HaHHafl IMPOBEPKa MPOU3BOAUTHECA C LEJIBIO, OMPEACIINTD MOMECTUTHCA JIU }IaHHBIfI COCTaB B
npeaciiax MOJIE3HOMH JJIMHBI TPUEMOOTIPABOYHBIX HYTCﬁ. B IMPOTUBHOM CJIy4dyac OH 3aiiMeT



CTPEJIKH, YEM YCIOXKHUT pabOoTy pa3/ieIbHOTO MMYHKTA U C/IEIAEeT HEBO3MOXHBIM OOIOH, a TaKkKe
CKpELIEHUE NT0€3/10B Ha OJJTHOIYTHBIX YYaCTKaX.
YroObl BBINOJHUTH IPOBEPKY, HEOOXOIUMO ONPENETUTh YHUCIO BArOHOB B COCTaBE, [UIMHY
II0€3/1a ¥ COIOCTAaBUTh 3Ty JUIMHY C 3aJaHHOM JJIMHOM IMPUEMOOTIIPABOYHBIX ITyTEH CTaHIUU.
Yucio BaroHOB B COCTaBE I'PY30BOT0 M10€3/1a ONPENEISOT 0 (hopMyam:

8 — ocHBIX

m, = e 12
U

6 — OCHBIX

m, = £ 13
O

4 — oCHBIX

m, =% M 14
a,

JmuHBI BArOHOB MPUHUMAIOTCS: 4 — OCHOrO — 15M, 6 — ocHOro — 17M, 8 — ocHOro 20M.
OO6mryro 1muHy moeszaa, ¢ yuetoM 3amaca 10M Ha HETOYHOCTh €ro YCTaHOBKHU, ONIPENIETISIOT 110
bopmyre:

L,=20'mg+17'mg+15my+L,+10 15
rae: L, — 1uHa TOKOMOTHBA, M;
[TpoBepka BOZMOKHOCTH YCTaHOBKH T10€3/1a Ha MPUEMOOTIIPABOYHBIX ITYTAX

BBITIOJTHSIETCS 110 COOTHOILICHHIO:

Ly < Lyon 16
rae: Lyon — ATMHA IPUEeMOOTIPABOYHBIX ITYTEH, M.

Ecnu nnuHa moe3na MeHblIE WIM paBHA JJIMHE MPUEMOOTIPABOYHBIX IyTeH, TO Macca
cocTaBa He Koppektupyetcs. Eciin e BpIYMCICHHAs JUIMHA [10€3/1a OJyYHIach OOJbIIe JATMHbBI
IIPUEMOOTIIPABOYHBIX MTyTEH, YKa3aHHOH B 3aJJaHUH, TO Macca COCTaBa YMEHbIIAETCS TaK, YTOObI
JUIMHA T10€3/1a PaBHAJIACH JJIMHE TPUEMOOTIPABOYHBIX MTyTEH.

4 IlpoBepka Mo ycJI0BHIO TPOTAHMS COCTABA HA NO/IbeMe KPYTU3HOIi 00/1b1e YeM
PacyYeTHDII.

[Tepen mpoBeneHWEM MPOBEPKH HEOOXOIUMO YyKa3aTh HOMEp 3JIEMEHTa, €ro KPyTH3HY H
JUMHY./{aHHas IpoBepKa MPOU3BOJUTHCS C LIEJIbI0, ONPEACTUTH BO3MOKHOCTh TPOTaHHS COCTaBa
Ha MOJAbEME KPYTH3HOU Oojiee 4eM pacyeTHbIH, T. K. €CTh BEpOSTHOCTh OCTAHOBKH IO€3/]a Ha
naHHoM moabeme. Ecim Macca cocTaBa Mo yCIOBHSIM TPOTaHUS Mcrp OKaXKeTCsl OOJIbIIEe MAcCChl
cocraBa M., PACCYUTAHHOMN IO YCIIOBHIO JBM)KCHUS Ha PACUETHOM TOIBEME, TO TIOE3]T MOXKET
TPOHYTBbCSI C MECTa OCTAaHOBKH. B Tom cimydae, korma Mcrp<M,, TporaHHe HEBO3MOXKHO.
Heo0xomuMo Tpou3BeCTH KOPPEKTUPOBKY MAacCChl COCTaBa M. DTy MPOBEPKY MacChl COCTaBa
MPOBOAT 110 popMyIIE:

LR 17

(w,+i)g
rae: Firp — CHIla TATH JOKOMOTHBA IIPU Tporanuu, H, KoTopyro onpesensioT u3 TaroBoii
XapaKTePUCTHUKH TI0 OTpaHHYUBaroNeH JIMHUU Fy, ipu V=0;

Wip — YAEIBHOE CONPOTUBIIEHUE COCTaBa (OCHOBHOE H JIONOJIHUTENBHOE) IPU TPOTAHUH,
H/xH;

lrp — HOBEM, 0/00;

g — YCKOpeHHE CBOOOHOTO TTa/ICHHUS], M/

P, — cuenHoii Bec JOKOMOTHUBA, T.

VY enbHOE COMPOTUBIIEHUE COCTaBa MTPU TPOTAHUU OIPEAETSAIOT 1o hopmyie:

M ey



W, = oW, + BW o+ v W, 18

rae: W, W, W~ YIEIbHOE CONPOTHBIIEHHE COCTABA IIPH TPOTaHUH COOTBETCTBEHHO
4 - 6 —u 8 — OCHBIX BAlOHOB.
28
W, =—— 19
q, +7

rae: g, — Macca, IpuxoJsiascs Ha OJIHY KOJIECHYIO ITapy JaHHOM IrpyIbl BArOHOB, T, JaHHAs
Macca onpenensiercs mo ¢opmyse 10.

5 Cneaartpb BbIBOJ 11O padoTe.



IIpakTuyeckoe 3ansaTueNed

Tema: PacueT u mocTpoeHue AuarpaMMbl YIAETbHBIX YCKOPSIFOITUX, 3aMEJISOITIX CHJT.

HCJILI HpaKTI/I‘IeCKI/I HaYYHUTLCA PaCCUUTBIBATL U CTPOUTH AHAI'PaMMbl YCKOPSIOIIUX,
3aMCAJIAIOIINX CHIJI.

OcBauBaemble Npo¢ecCHOHATbHbIE KOMIIETEHIIUN:
IIK 1.1. DkcrmtyatupoBaTh NOABUKHOW COCTAB YKEJIE3HBIX JOPOT.
IIK 1.3. O0ecneunBars 0€30IMaCHOCTD ABMKEHUS ITIOABUKHOIO COCTaBa.

ITopsinok BbINOJIHEHUS PA0OTHI.

JI1st IOCTPOCHHUS AUATPAMMBI YICTbHBIX YCKOPSIOIIUX, 3aMEJISIOIINX CHJI IPEIBAPUTEIHHO
COCTaBJIsIETCS TabJUIa JUIS TPEX PEKHUMOB BEICHHS I0O€3[a 0 MPSMOMY TOPHU30HTAIbHOMY
y4acTKy MyTH:

- s pexuma Tsaru fi-wo=f1(V);

- Ui pexxumMa Beioera Wo,= f(V);

- IS PEKMMa TOPMOYKEHHSI:

a) TP CITY)KEOHOM PEryJIMPOBOYHOM TOPMOKEHHUH Wy + 0,5 6,= f3(V)

0) P SKCTPSHHOM TOPMOXKCHUHU Wy + 6,= T4(V)

Tabnuma yckopsoOmMX, 3aMELIIONMX CHJI 3amojiHAeTca il ckopocted ot 0 1o
KOHCTPYKLIHOHHONH Viouerp depe3 10 ™/, kpome 3TOro HeoOXOAMMO BHECTH BEIHYMHBI
CKOpOCTefI, COOTBCTCTBYIOIIINX XAapPaKTCPHBIM  TOYKAM  XapaKTCPHUCTHUKU 3aJaHHOI'O
JOKOMOTHBA: CKOPOCTh BBIXOJIa HA aBTOMAaTHYECKYIO XapaKTePHUCTHKY, PACYETHYIO CKOPOCTb.

B Ta6JII/IIly 3aHOCAT 3HAa4YCHUA CHJIbI TAT'M JIOKOMOTHBA FK JUIA 3aJaHHBIX CKOpOCTef/'I.
3Ha4yeHUs1 CWIbl TATU ONPEACISIOT MO PAacueTHON TATOBOM XapaKTEPHCTUKE JOKOMOTHUBA.
Tsroas xapakTepUCTHKa pacCuuTaHa B pakTHuecKoil padore Nel.

1 Pacuer YCJIOBHOI'O YA€JBHOI'0O CONMPOTUBJICHUSA ABU/KCHUIO JIOKOMOTHBA U COCTaBa B
peKUME TATH.

OcHoBHOE YACIBbHOC COMMPOTUBIICHUC ABUKCHUIO JIOKOMOTHBA ITPU JABUIKCHUU 11O TOKOM
Wé U OCHOBHOC YACIIBHOC COIIPOTUBJICHHUEC JBHXCHUIO COCTaBa W(/)/ OIPCACIIAOT 110

(GopMynaM, IpUBEIEHHBIM B IPAKTHUECKOM paboTe Ne3.
B oruere HeOOXOMMMO yKasaTh TIpHMep pacuera juis ckopocreit V=10 u V=20 “/,,
OCTaJIbHBIE PaCyeThl 3aHECTH B TAbIHILy 1.

/ 7 o
Benuuunst WO n WO , OIIPCACIIOT AJId CKOPOCTCHU HAYMHAA C 10 kM/4 ¥ BbIIIC. 3HAYCHUS

3TUX BeTU4MH Ipu V=0 NpUHUMaIOT COOTBETCTBEHHO TaKUMH *ke, Kak npu V=10 km/u.

2 PacueTr 0CHOBHOTIO YAE€JABHOI0o COINPOTUBJCHUA IBHKCHUIO JIOKOMOTHBA U COCTaBa B
pe:xuMe BbiOera.

OcHOBHOE yAENbHOE COMPOTHUBIECHUE JOKOMOTHBA B pEXHME BblOera Ui pa3lIudHBIX
3HaYEHHUI CKOPOCTHU OINPEAETSAIOT o popMysam:

HpI/I ABHUKCHUU 110 3BBCHBCBOMY ITIYTHU

w, = 2,4+0,011V+0,00035V/? 1

IIPU JIBUKEHHUH 110 O€CCTHIKOBOMY MYTH



w, =2,4+0,009V+0,00035V? 2

OcHOBHOE YACIBbHOC COIPOTUBJICHUC JBUKCHHIO COCTaBa B PCIKHUMC BBIOETA MNPpUHHUMAIOT
TaKUM K€, KaK IpH ABUXCHUHU B PCKUMC TAIAT'U. BenmunHbl W, 1 WOX , OIpCACIAOT IJid

ckopocteli HaumHas ¢ 10 Y/, u Boime. 3Havyenus >TuX BeauuuH npu V=0 NIpPUHUMAIOT
COOTBETCTBEHHO TaKMMH ke, Kak mpu V=10 /...

3 Pacuer yaejibHbIX TOPMO3HBIX CHJI 10€3/1a.

VY nenbHbIC TOPMO3HBIE CHITBI ITOE3/1a ONPENEIISIOT 1o (hopmyIe
¢, =1000-¢,, - 3, 3
I7ie: @, - PACUETHBIA KOIQPUIMEHT TPEHHUS KOJIOJOK O KOJIECO;
8, - pacueTHbIil TOpMO3HOH KO PuIHEHT cocTaBa.

PacuetnbIit KOYPHUITUSHT TPSHHS ONPEILSISIOT 110 GopMyJIam:
[Tpu 4yryHHBIX KOJIOJKAX:

V +100
=0,27- 4
Yo 5V +100
HpI/I KOMITO3UIIMOHHBIX KOJOOKAX:
V +150
0,36 5
P 2V +150

3HaueHUSA q)kp BBIYUCIIAOT A BCCX BECINYNH CKOpOCTeﬁ, Bkiroyas V=0.

BenuunHy ¢y, ONpenenstoT ¢ TOYHOCTBIO IO TPETHEro 3HaKa MOCIIE 3aIlSTOM.

PacuetHbIil TOpMO3HON KO3 PUIIMEHT cOCTaBa OMPELNSIOT 10 hopMyIie:

_0XK, (K pg -y + K pg - Ng + K g g

, 6
M -9 M -9
rae Ng,Ne,Ng 9HUCIIO 0oceil COOTBETCTBEHHO B rpyniax 4 = 6 — 1 8 — OCHBIX BarOHOB COCTaBa:
n,=m,-4 7
Ng =M; -6 8
Ng =Mg -8 9

rIe: My,Mg,Mg — KOJIMYECTBO BATOHOB COOTBETCTBEHHO 4 -, 6 — U & — OCHBIX.
Kp4, Kps, Kpg — pacyeTHble CHIIBI HasKaTHs TOPMO3HBIX KOJIOJO0K COOTBETCTBEHHO Ha OCh
4 -, 6 —n 8 — ocHOro Barosa (npu uyryHHbIx kononakax Kps = Kps = Ky = 68,5 kH/ ocb,
a Ipu KOMIIO3UIMOHHBIX Konojkax Kps = Kps = K3 = 41,5 kH/ ocs);
O - 10751 TOPMO3HBIX OCEH B COCTaBe.
[Ipu onpeneneHnn pacuyeTHOTO TOPMO3HOTO KOd(PPHUITMEHTa TPY30BbIX IMOE3/I0B Ha CITYCKaXx JI0
20 0/00 Macca U TOPMO3HBIE CPEICTBA JJOKOMOTHBA OOBIYHO HE YYUTBHIBAIOTCS; ITO YIPOIIAET
pacyeTsl U HE CHUKAET UX TOYHOCTb.
B oryere npuBeCTHM BBIUMCIEHUS JUIsl JIBYX 3HAYEHUU CKOPOCTEH, OCTalbHBIE PE3YNbTAaThl
pacueToB 3aHeCTH B Tabnuiy 1.
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Ha ocnoBanuu Tabnuibl 1 cTpouM auarpaMMy YAENbHBIX YCKOPSIOIIUX, 3aMEUISIFOIINX CHIL.
CtpouM 3aBUCUMOCTH:

fik-wo=F1(V); Wox= F2(V) 1 Wex + 0,5 61= f3(V).

[TocTpoenue quarpaMmbl MPOU3BOIAT HA OJTHOM IUTAaHIIIETe. BIE€BO OTKIaABIBAIOT
YCKOPSIIOIIME CHIIBI, & BIIPaBo — 3amestoniue. [locTpoeHus: BECTH B CIEAYIONUX MaciTabax:
VY eapHbBIE CUIBI 1 H/xH = 6MmMm
CxkopocTb 1 km/9a = Imm.

4 Cneaatb BbIBOJ 110 padoTe.



IIpakTuyeckoe 3ansaTueNeS

Tema: Penienre TOpMO3HOM 3a/1auu U ONPEAEICHNE MAKCUMAJIBHO JOMYCTUMOM CKOPOCTH
JBIKEHUS 110€3/1a 10 HOMOTPaMMe.

He.m:: HpaKTI/I‘-IeCKI/I OIpCACINTbL MAKCUMAJIBHO JOITYCTHUMYIO CKOPOCTh JABUKCHHA 110€3/1a 110
Y4acCTKy, I[IPpH 3aaHHBIX TOPMO3HBIX CPCACTBAX U ITPUHATOM TOPMO3HOM IIYTH,
Fpa(l)I/I‘-IeCKI/IM MCTOJOM U OIPCACIIMTL MAKCUMAJIbHO JOIMYCTUMYIO CKOPOCTb ABUKCHU A
moe3aa 1o HoMorpamMmme.

OcBauBaemble Npo¢ecCHOHATBHbIE KOMIIETEHIIUN:
I1K 1.1. OkcnmyaTupoBath MOJABUKHOM COCTAB JKEJIE3HBIX J0POT.
[1K 1.3. ObecneunBaTh 6€30MACHOCTH ABMKCHHUS MTOIBIKHOTO COCTaBA.

HOpH)IOK BbIINOJTHCHUSA.

Pexxum TOpMOXKEHUS SBISIETCS Ba)KHEHIIMM B oOecriedyeHUH 0€30IaCHOCTH JIBMIKEHUS MOE3/0B,
TOPMO3HBIM pacyeTaM YJeNsoT OOJIbIIOE BHUMAHHUE, M CBOJIAT MX K PEIIEHHI0 TOPMO3HBIX
3aja4.

B nanHO#i mpakTthyeckod paboTe HEOOXOAMMO pPAaCcCUUTaThb MAaKCHUMAaJIbHO JOIYCTUMYIO
CKOPOCTh JBM)KEHHS Ha YKJIOHE, HUMEIOUIEM HauOOJIbIIYI0 KPYTU3HY, HMCXOJS M3 YCIOBUS
OCTAQHOBKM I10€3a B IMpeJesiaXx 3aJaHHOr0 TOPMO3HOIO IyTH, MPU 33JaHHOM 3HAYEHUU
pacyeTHOro TOpMO3HOTrO K03 dHUIKEHTa cOCTaBa.

Orta 3a/1a4a B IPaKTUYECKOH paboTe peraercs rpaguueckum crocoooMm.

[Tpu pemieHny TOpMO3HOM 3a/1a4M YUUTHIBAEM, YTO JUIMHA TOPMO3HOTO ITYTH paBHA!

- Ha CIyCcKax KpyTU3HOHU 110 6 %00 BrIFOUHTENIBHO — 1000 M;

- Ha CITycKax KpyTH3HOit 6oiee 6 oo — 1200 M.

[TonHBII TOPMO3HOU MYTh BBIPAXKAETCS PABEHCTBOM:

Si=SitS, 1

I'ne S, — myTh NOATOTOBKM TOPMO30B K JIEMCTBHIO, Ha MPOTSXKEHHMH KOTOPOrO TOPMO3a
[0€3/a YCJIOBHO IPHUHMMAIOTCS HENEHUCTBYIOIIMMHU (OT MOMEHTa YCTaHOBKM pPYYKH KpaHa
MAaIIMHHUCTA B TOPMO3HOE IIOJIOKEHHUE /10 BKIIIOUEHHSI TOPMO30B II0€3/12);

S, — HIeHCTBHUTENBHBII TOPMO3HOH ITyTh, Ha MPOTSHKEHUH KOTOPOTO IOE3J IBIKETCS C
JICHCTBYIOIIMMH B MOJHYIO CHJIY TOPMO3aMH (KOHEI[ IyTH S, COBMAJACT C HAYAJIOM HYTH Sy).

PaBenctBo 1 mo3BossieT UCKATh AOMYCTUMYIO CKOPOCTh KaK BEIMUYHHY, COOTBETCTBYIOIIYIO
TOYKE IMepeceueHus] TpapUuecKuX 3aBUCUMOCTEH MOJATOTOBUTENBHOIO MyTH Sy H
JEHCTBUTENILHOTO TOPMO3HOTO IMYTH S; OT CKOPOCTH JABIKEHHS ITO€3/1a B PEXKUME TOPMOXKEHUSI.

1 ITocTpouTH 3aBUCUMOCTD [1€HiICTBUTEILHOT0 TOPMO3HOIO IIyTH OT CKOPOCTH
ABHKEHUS.

[To maHHBIM TaONMIBl yAETHHBIX PABHOJACHCTBYIOIIMX CHI (MIpakTHYeckas padora Ned)
CTpoUM TpapUUEeCKyl0 3aBHCHMOCTh VACIHBHBIX 3aMEIUISIONIMX CHJI TPU  IKCTPCHHOM
TOPMOXEHHH OT CKOPOCTH @, +6; = f(V), a psaAOM, ClpaBa YCTaHABIMBacM B
COOTBETCTBYIOIINX MacmTabax cucreMy koopauHat V-S. Ocu ckopocteit V B 00enx cucremax
KOOPJMHAT JOJIKHBI OBITH MapalIeNbHbl,  OCH YACNbHBIX CHI (@, +6; ) U MyTH S NexaTh Ha
OJIHOU IIPSIMOM.

JIJ1st TOCTpOCHMSI MPUHUMAFOT CIICAYIONTUE MACIITAObI:

VY ienbHbIEe CUITBI 1 H/xH = 2mMm

CxopocTh 1 km/9 = 2MM



ITyTh 1 kM = 240MMm

Ha xpuBoit o, +6; = f (V) OTMEYacM TOYKH, COOTBETCTBYIOLINE CPEAHUM 3HAYCHUSAM

CKOPOCTEH BBIOPAaHHOTO CKOPOCTHOT'O MHTEpBaja:
- s ckopocteit oT 0 1o 50 KM/4 MpUHUMaeM WHTEpPBaAJI CKOPOCTEH 5 KM/4
- s ckopocTeit oT 50 KM/4 10 KOHCTPYKIITMOHHOM CKOPOCTH MHTEpBaJl cKopocTen 10
KM/4.
COOTBETCTBEHHO CpEIHKE 3HAYCHHSI CKOPOCTEH MPU MHTEpBaye S km/4 OynyT 2,5;7,5;12,5 u
T.1. KM/49; a ipu uaTepBatie 10 km/9 55;65;75 u 1.1, kM/4.
UYepes 3TH TOUKHU U3 TOYKHM M Ha OCH, COOTBETCTBYIOIIEH KPYyTHU3HE CAMOT0 KPYTOTO CITyCKa,
npoBoauM ayuu 1, 2, 3 u T.1. (puc. 1).
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Puc. 1

ocrpoenue kpusoit V = f(S,) HaunmHaem u3 TOukM A, Tak Kak HaM HM3BECTHO KOHEUHOE
3HaYeHHE CKOPOCTHU IMPH TOPMOXKEHHH, PaBHOE HYI0. M3 3TOI TOYKM MPOBOAMM (C TIOMOIIBIO
JMHEWKH W yroJbHHUKA) NEPIICHANKYISP K JIydy 1 10 KOHIIa MepBOro HHTEpBaJa, T.€. B Ipeaeax
or 0 10 5 xM/4 (otpe3ok AB). U3 Touku B mpoBogum meprneHauKyasp K Jydy 2 10 KOHLA
BTOPOT0 CKOPOCTHOro uHTepBaja oT 5 no 10 xm/u (orpezok BC) u T1.n. Hawano xaxnoro
HOCJIEAYIOIIETO OTPE3Ka COBMAAET C KOHIIOM MpEbIAyIIero. B pe3ynpTare mosrygaeM JJIoMaHyto
JIMHAIO, KOTOpasi MPEICTaBIsIeT COOOW BBIMPSMIIEHHYIO TpapUUeCcKyr0 3aBUCHMOCTh CKOPOCTH
3aTOPMOKEHHOTO M0€3/1a OT MPONUICHHOTO ITyTH.

2 Pacuer n MOCTPOCHHE 3ABUCHMOCTHA MOATOTOBUTEJIABbHOIO IMYTH OT CKOPOCTH.

[TocTpoeHne 3aBHCHMOCTH IMOJATOTOBHTENBHOTO TOPMO3HOTO IIYyTH S; OT CKOPOCTH
MPOM3BOIUM IO IBYM TOYKaM, JJIsl YeT0 MOACYUThIBaeM 3HaueHus S, ipu V=0 u npu V=V

Kkoncmp "

3HadeHue MOATOTOBUTCIIBHOTI'O ITYTU OIIPEACIIAIOT 1O (I)OpMy.]'IeZ

S =0,278V.t, 2

rzae:V, - CKopocTh B Hayasie TOPMOXKEHUS, KM/;

t - BpeMs MOATOTOBKH TOPMO30B K JICHCTBHIO, C.

Bpems moaroToBKku TOPMO30B K JICHCTBHUIO, B 3aBUCUMOCTH OT KOJIMYECTBA OCEH B COCTaBe
OTIpeNeNAI0T 1o (hopMysam:

g coctaBoB juinHOM 200 oceit U MeHee

t =7

n

_10i,

6r

s coctaBoB giuuHou ot 200 oceit no 300 ocert



15i,

t =10- 4
6r
JUIS cocTaBoB JuIMHON Oonee 300 oceit
t =108 5
6T

rze: i, -KpyTu3Ha yKIJIOHA, /Il KOTOPOTO peraeTcsi TOpMo3Has 3aj1ayqa, %o0;
6, - yAeIbHas TOPMO3HAas CUJIa IIPU Ha4aJIbHOU ckopocTu Topmoxkenus V, , H/kH.
I'paduueckyro 3aBUCUMOCTh MEeXAY S, W V, CTpOMM B TeX XK€ BBHIOpAHHBIX MacuITadax.
3HayeHue S, BBIYMCIEHHOE JUIsI CKOPOCTH, PaBHOW KOHCTPYKLIMOHHOHM, OTK/IaJbIBaeM B

MacimTabe BrpaBo ot ocu OV Ha “ypoBHE” KOHCTPYKIITMOHHOM ckopocTu. [Tomydaem Touky K.
CoenuHUB 3Ty TOYKY C HA4ajdOM KOOPJMHAT MOJYyYUM 3aBUCUMOCTH MOJIFOTOBUTEIBHOTO IMYTH
oT ckopoctu. [locTpoeHne mpoBOASAT Ha TOM JK€ IJIAHIIETE, HAa KOTOPOM Oblja MOCTpOeHa

3aBUCUMOCTh V = f(S H). Touka mepeceueHus 3aBucuMoctu V = f(S ﬂ) U 3aBHCUMOCTH

V= f(S H), 3T0 Touka N, ompenensieT MaKCUMaJIbHO JOMYCTUMYIO CKOPOCTh JBWKeHHUs. [[is

JAHHOM CKOpPOCTH JBMD)KEHUS HEOOXOAWMO OIPENeNUTh ACHCTBUTEIBHBIA TOPMO3HON MYyTh U
OyTh TOATOTOBKM TOPMO30B K JeWctButo. [lns storo HeoOxoaumMo w3 Toukd N,
COOTBETCTBYIOIIEH MAaKCUMaJIbHO JOIYCTUMOM CKOPOCTH, OIYCTUThH IEPIEHIUKYJSIp Ha OCh
nytu S.

[TyTh NOArOTOBKM TOPMO30B K JAEUCTBUIO 3TO 0Tpe3ok O N, a neiicTBUTEIBHBII TOPMO3HOU
MyTh — OTPE30K N'A.

3 OnpeneJuTb MAKCUMAJIBHO 0NYCTUMYIO CKOPOCTH IBH:KEHUS 10€3/1a, HA YKJIOHE
Hau0o0JIb1Iell KPYTH3HBI, 10 HOMOTpaMMe.

Jlnst onpenesieHUsT MakCUMAaJIbHO JOIYCTUMOM CKOPOCTHM JABHXKEHHUS IO YYacTKy IIpU
3aIaHHOM 3HAYEHUH PAcYeTHOTO TOPMO3HOTO Kod(pduimenTta cocrasad, HEOOXOIUMO, MO

HOMOI'paMMC, Ui YKIJIOHa UMCIOLICTO HaI/I6OJ'II>I_Hy'IO KpYTU3HY, OT 3aIaHHOT'O 3HAYCHUA 19p , Ha

ocHn 8.6CI_[I/ICC, BOCCTAHOBUTH TIICPIICHAUKYIIAP A0 BCIWYUHBI TOPMO3HOI'O IIYTHU ST, Ha
MNEPECCYCHUH ITOJTYIHUM MAKCUMAJIIbHO JOIMYCTUMYIO CKOPOCTH ABUKCHUS.

4 Cnenatb BbIBO/ 10 padoTe.



IIpakTHuyeckoe 3anaTueN26

Tema: [TocTpocHHE KPUBBIX CKOPOCTH JIBFDKEHHUS M BPEMEHH XOJ1a IMoe3/1a rpagiaecKuM
meronoMm MIIC.

Hean: [IpakTruecku NOCTPOUTH KPUBBIE CKOPOCTHU JABUKEHUS U BPEMEHHU X0/1a Moe3/1a Mo
3aIaHHOMY y4acTKy rpadudeckum merogom MIIC.

OcBauBaemble NPoeccHOHATbHbIE KOMIIETEHIMN:
I1K 1.1. OkcnmyaTupoBaTh MOJABUKHOM COCTAB JKEJIE3HBIX J0POT.
ITIK 1.3. O0ecneunBaTh 0€30I1aCHOCTH ABUKEHHMS IOABMIKHOIO COCTABA.

IMopsiiok BHIMOJIHEHHUST PAGOTHI.
1 ITocTpouTh KPUBYIO CKOPOCTH IBHKEHHS 10€3/1a N0 3aJaHHOMY YYaCTKY.

B coorBerctBuu ¢ IITP npu BbINOJHEHUH TATOBBIX PacyeToB, IMOE3]l PaCCMAaTPUBAETCS Kak
MaTepuanbHas TOYKA, B KOTOPOM COCPENOTOYEHA BCS Macca Ioe3[a U K KOTOPOH IMPHIIOKECHBI
BHEUIHME CWIbI, [JEHCTBYIOIIME HA pPEAIbHBIM I0€3A. YCIOBHO NIPUHMMAIOT, 4YTO 3Ta
MaTepuanbHas TOYKa PaCIOJIOKEHA B CEPEIUHE MOE3/1a.

KpuBas ckopocTu CTpouTcs IS JBHKEHHS 1IO€34a B OAHOM HAIIPaBICHHUH, UCXOIs U3 TOTO,
yTo moe3z otnpasisieTcst co cranuuud A (B), mpoxoauT 6e3 ocranoBku craHimio K u gemaer
ocTaHOBKY Ha ctaHuuu b (A). IIpu 3Tom Hago cobmoAaTh yciaoBHs, YTO CKOPOCTh IO€3]a IO
BXOJIHBIM CTpEJIKaM CTaHI[MH, Ha KOTOPOU MIPEeyCMOTPEHA OCTAHOBKA, HE JI0JI)KHA IPEBbIIIATh
50 kM/4 BclleICTBHE BO3MOXKHOI'O pUeMa Ha OOKOBOI MyTb.

ITocTpoeHne KpUBOM CKOPOCTH HaYMHAIOT OT OCH MEPBOW CTAHIUM, KOTOPAsl PACIIOIAraeTCs
B CEpPEIMHE MEPBOro ieMeHTa. Ocu MPOMEKYTOYHOM M KOHEYHOW CTaHLMHU Paclojararorcs B
CepeIMHE COOTBETCTBYIOIIMX AJIEMEHTOB MPOGWIS MyTH, HA KOTOPBIX PACIONararoTcs JaHHBIC
ctaniuu. [locTpoeHNs HAUMHAIOT, UCITIOJIB3YS PEIKUM TATH, 33JaBasICh UHTEPBAJIOM CKOPOCTEN
10 xM/4 10 BBIXOAA HA aBTOMATHYECKYI0 XapaKTepUCTHKY, IOCJA€ JO BbIXOJAa Ha
aBTOMATHUYECKYIO XapaKTEPUCTHKY UHTEPBaJl CKOPOCTH OepyT 5 Km/u.

[TocTtpoeHue BemyT cieayroliuM oOpa3oM: Ha JuMarpamMMe YAENbHBIX YCKOPSIOIUX CHII
BBIOMPAIOT TOUYKY, CPEIHEr0 3HAUYEHUS] CKOPOCTHU Il JAaHHOTO MHTEpBajia ckopocTeil. Bropyto
TOYKY OepyT Ha OCH yIEIbHBIX CHJI, B 3aBUCMMOCTH OT TOTO, Ha KaKOM 3JIEMEHTE Ipoduis
HaxoauMmcsl (CIycK, MojbeM, Iulomazaka). IIpuknaapiBaroT JUHEWKY K JaHHBIM TOYKaM, K
JIMHENKE NPUKIAABIBAIOT YTOJIBHUK OJHOM CTOPOHOM MPSMOI0 YIUIa, BTOpas CTOPOHA yrOJIbHUKA
MOKa)KET HAMpaBJeHHE IMEePBOro OTpe3ka KpuBOoM ckopoctd V(S). YToJbHUK CMEIIAT 0
JUHENKe N0 OCH MEepBOM CTaHILUHU, U MPOBOJAT OTPE30K B MHTEpPBAjJEe BHIOPAaHHOTO MHTEpBaja
CKOpocTH. JlanpHeWne NOoCTpOEHUs NMPOU3BOAAT aHAJIOTMYHO ONMMCAaHHBIM Bele. IIpu atom
HAYaJIo MOCJIEAYIOIEr0 OTPE3Ka COBMANAET C KOHIIOM IIPEIBIAYIIEro, KOHIBI OTPE3KOB KPUBOU
ckopoctu oOo3HayaroTcs nuppamu. Ilpoekuu oTpe3koB Ha OCh abCIUCC MOKAa3bIBAIOT IYTh,
MPOXOJUMBIN MOE370M IIPU U3MEHEHNUU CKOPOCTH.
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[Ipy [OOCTHXKEHUM MAaKCHUMAallbHO JIOMYCTUMOM CKOPOCTH JBIJKEHUSI HEOO0XOIMMO
BBIKJIFOYUTH TOK, U MEPEUTH B PEKUM BbIOEra WJIHM PEryJIMpPOBOYHOrO TOpMOkeHUs. Eciau mpu
nepexo/ie B peXHUM BbIOEra, CKOPOCTh ABMKEHHsI OyleT YBEIMYUBATHCSH, TO HEOOXOAUMO
IPUMEHUTD PETYINPOBOYHOE TOPMOKEeHNE. CHUKEHUE CKOPOCTU IPU TOPMOKEHUU IPUHUMAEM
15 — 20 xm/4. Ilepexos B peskuM BblOera MpH MOCTPOSHUU CBOJUTHCS K HCIOIB30BAHUIO KPUBOM
yIIENbHBIX 3aMEeJUISIONINX CUJI TIPU BbiOere W,, (V) BMECTO KPUBOH yJIENbHBIX YCKOPSIOLIUX CHUII

npu tare f, —w, (V), HA4YMHAsg C TOM CKOPOCTH, IMPU KOTOPOH mepeuuiu Ha BbiOer. [Ipu sTtom

IpUHUMaeM UHTepBai ckopocTd \V =10 km/4.
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Pucynok 2
[Tpr BKIIOYEHWH TOPMO30B (MpPOBEpKa JNEHUCTBUS HAa 3()PEKTUBHOCTH, CICIOBAHUE HA
OCTAaHOBKY), HEOOXOJUMO TMEPEeUTH Ha KPHUBYI 3aMEUIAIONUMX CWJI TIPpU  CIY)KEOHOM
TopmoxkeHuu W, + 0,56, (V) 3ajaBasch HHTEPBAIAMH CKOPOCTEH MOCTpOouTh KpuByto V(S) mpu

TOPMOKEHHHU. [Ipr CKOPOCTSIX OT MaKCUMAaJIbHO JIOMYCTUMOM 10 50 KM/4— MHTEpBall CKOPOCTH
npunumaeM 10 km/4, a ipu ckopocTax oT S0 km/4 10 0 KM/94— MHTEpBaJl CKOPOCTH MPUHUMAEM S5
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Pucynok 3

ITocTpoeHne KpHBOW CKOPOCTH BEOYT C YCIOBHEM, YTO CKOPOCTh II0€31a HE JOJDKHA
IPEBBIIIATh MAKCUMAIIBHO JIOMYCTUMYIO.

OO0s13aTeBbHO CIIEAYET UMETH B BHJTY, YTO TPH BBITOJHEHUN TATOBBIX PAaCUeTOB HEOOXOIUMO
CTPEMHTbCS K OoJiee MOJIHOMY HCIOJIb30BAHUIO TATOBBIX CBOMCTB M MOIIHOCTH JIOKOMOTHBA C
TEM, 9TOOBI BpeMs IBMKCHHUS T0e€3/]a MO MeperoHaMm ObLI0 MUHHMAaIbHBIM. [Ipn moctpoennn
KPUBOH CKOPOCTH HEOOXOJMMO YYHMTHIBaTh MPOBEPKY TOPMO30B Ha 3((HEKTUBHOCTH, KOTOpas
BBITIOJHAETCS, IPU JOCTHKEHUH Toe310M ckopoctu 40 — 60 KM/4 Ha IJIOMIAJKE WM CITYCKE.
[lpyu nBUXKEHHMH T0O€3/1a M0 3aTSHKHOMY CITYCKY JKENaTeNIbHO CKOPOCTh MOJAEPKUBATh
noctossHHOW. [loaToMy HEoOXoauMO ee peryaupoBaTh, HCIOJB3YsSd MOOYEPENIHO PEKUMBI
ciy)eOHOro TopMOkeHHsi U BbiOera. IIpu stom momywaercs muiooOpasHast nunus V(S). B
JTAHHOM Clly4yae, JOINyCKaeTCs CTPOMTh KPHUBYIO CKOPOCTH B BHJIE€ TOPU3OHTAJILHOM JIMHUH,
IPOBOJUMOM HMKE YPOBHS JIOITYCTUMON CKOPOCTH Ha BEJIMUYMHY NonpaBku AV ,KoTopasi 3aBUCHUT
OT BEJIMYMHBI YKJIOHA. BeTMunHbI MONpaBoOK NpuBeAEHBI B Tabiuie 1.



Taomuma 1

AVxM/4, Tpy ABMKEHUU TIO CITYCKY (C Y4ETOM KPHBOA) %%
Tun noe3na
6 8 10 12 14 16 18
Ipy30BOM 4 4 4 4 5 6 7 8

[Ipu rpaduvecKkux TMOCTPOEHUAX HEOOXOJUMO YUYUTHIBATh, YTO BXOJHBIC CTPEIIKH
pacnionaratorcss Ha anuHe (Lpon/2) oT ocu cranmmu. KpuBasi cKOpOCTH HM300pa)kacT ABUKCHHE
IIEHTpa Macchl moe3na. Korma JTOKOMOTHB BXOJUT Ha BXOJHBIE CTPENIKH, IIEHTP MAacChl Moe3ja
HAXOJHUTHCSI OT HUX Ha PACCTOSHUHU, PAaBHOM TOJIOBHHE JTMHBI oe3na (L,/2). B manHoM citydae
CKOpoCTh 50 KM/4 JUIsl TOYKH, NU300pakaroluil IIEHTP MacChl M0e3/1a, TOJDKHBI BBIACPKUBATHCS
Ha pyOexe IJie pacloiOXKeHbl CTPelKH, a Ha paccrosauu (L,/2) 0T MecTa pacmojoKeHUs
BXOJIHBIX CTPEJIOK.

2 [MocTpouTH KPUBYIO BPEeMEHH X071 M0e3/1a M0 32IaHHOMY Y4YacTKY rpaduiecKum
merogom MIIC.

[TocTpoeHue KprBOH BpeMeHH B (DYHKIIMH ITyTH MPOU3BOIUM IO KPUBOW CKOPOCTH.

[TocTpoeHHast KpUBasi CKOPOCTH COCTOUT U3 OTPE3KOB, KOTOPBIC PACTIONATA0TCS B TPAHUIAX
UHTEpBaJIa CKOPOCTEH M COSMHEHBI IPYT C ApyroM. /i MOCTPOCHUs MEPBOrO OTPe3Ka KPUBOKH
BpeMEeHH B (DYHKIMM TyTH OEpyT CPETHIOI CKOPOCTh HAa IEPBOM OTPE3KE KPUBOM CKOPOCTH,
MIEPEHOCSAT 3Ty CKOPOCTh HA BEPTUKAIBHYIO JIMHUIO, TPOBEACHHYIO Ha PACCTOSIHUU A , OT Havaya
koopauHatr. K ToukaM cpemHero 3HA4YCeHHUS CKOPOCTH M Hadala KOOPAWHAT TPHKIABIBAIOT
JIMHEWKY, a YTOJIbHUK - K HEH C TaKUM PacdeToM, YTOOBI IPOBECTH OTPE30K MEPICHINKYIISIPHOM
JUHUY Yepe3 TOUKY Hadayia KOOPAHMHAT B mpefenax AS; oTpe3ka MyTH MPOHJICHHOTO IMOe3/I0M B
mpeenax HHTepBayia ckopoctu. Jlanee, st BTOpOTO MHTEpBAJIa CKOPOCTH OIPENEIsieM CpeIHee
3HAYCHUEC CKOPOCTH M COCJMHHUB HA4Yal0 KOOPIMHAT C TOYKOW CPEIHEro 3HAUYCHHUS CKOPOCTH
BTOPOTO MHTEpBaia. [lepmeHauKyasp K dTOW JIMHUHM MPOBOAAT 4Yepe3 KOHEI[ OTpe3Ka IEePBOTO
3HauUEHUs BPEMEHH B Mpejenax MyTH OrPAaHUYEHHOTO KOHIIOM BTOPOTrO MHTEpBajia CKOPOCTH.
[TocTpoeHus MPOU3BOMAT IS BCETO ydacTka. [Ipu MOCTpOCHUH KPUBOH BPEMEHH CIICAYET UMETh
B BHJy, UYTO 9Ta KpuBas Hapactawomas. [loaTomy, 4yToObl He MMETh JieJa C OYeHb OONbIIUM
JUCTOM OyMarw, NpH JOCTHKEHWUW OPAWHATHI, paBHOW 10 MHH., KPHBYIO BpPEMEHHU CIICIyeT
o0opBaTh, TOUKY OOpHIBA CHECTH IO BEPTUKAIM BHHU3 Ha OCh a0OCIUCC H MPOJOIKUTH
MOCTPOCHHUE KPWUBOH CHOBa OT HYyJs. Takum oOpa3om, KpuBas BPEMEHH OOpBIBAETCS depes
kaxasle 10 MuH. Y Todek mepeceueHUs: KpUBOW BPEMEHH C OCAMH DPa3AeNbHBIX MYHKTOB
3aMKCHIBAIOTCS BPEMEHA XO0Ja IMOe3/la MEXIYy JIBYMS COCCIHUMHU pa3/ebHBIMU ITYHKTAMH, C
TouHocThio 70 0,1 muH. Bo3ne ocu mocneaHeil CTaHIIMU, CTAaBUTHCS JOMOJTHUTEIBHO, BpeMs
X0J1a TI0 BCEMY YYacTKYy.

AS5 AS[; b}

-t

K1 a_ As, 043y As; 45,
=%

!

Pucynok 4

KpuBble CKOPOCTH M BpEMEHH XOa M0e3/1a CTPOSATCS Ha JINCTe MIJIJIMMETPOBOM Oymaru, B
HIOKHEM 4YacTu KOTOpOM clie[lyeT pachojOKUTh 3a/laHHbIM Mpoduib WIM IJIaH ydacTKa, Haj
HUMH CHpPSMJICHHBIH TpOQHIb, MO KOTOPOMY CTPOHMTCS KpuBas ckopoctu. Kpome Toro,



HEO0OXOIUMO BHHM3Y YKa3aThb KHJIOMETPOBble OTMETKH. KuIoMeTpoBble OTMETKM HAYMHAIOT
YCTaHaBIUBATHCS OT OCH MEPBOU CTAHLIUH.
Bce noctpoenus BeqyTes B ClAeIyIONIMX MacIiTabax:

V nenbHBIE CUIEI 1 H/xH = 6MmMm

CkopocTh 1 km/ga = IMmm
I1yTh Ixkm =20MMm
[TocrosinHas Bpemenu A = 30mMm

Bpewms Imun = 10MMm

3 Caeaars BbIBOJ IO padore.



IIpakTuyeckoe 3ansaTueNe7

Tema: [TocTpoeHre KpUBBIX TOKA.
Heasp: [IpakTruuecku NOCTPOUTH KPUBYIO MOTPEOICHHS TOKA 3aJaHHOT'O JJOKOMOTHBA.

OcBauBaemble NPoeccHOHATbHbIE KOMIIETEHIMN:
I1K 1.1. OkcnmyaTupoBath MOABUKHOM COCTAB JKEJIE3HBIX J0POT.
ITIK 1.3. O0ecneunBaTh 0€30I1aCHOCTH ABUKEHHMS IOABMIKHOIO COCTABA.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTbI.

HOCTpOCHI/Ie KPHBBIX TOKa INOABUIKHOI'O COCTaBa MPOBOJAT € HCIIBIO HAXOXKICHHUA TOKOB IIPpU
JABMDKCHHMMU I10€3Ja C pPa3sIM4YHbIMH CKOPOCTAMH, KOTOPBIC H606XOI[I/IMBI JJI1 OLCHKHU
HCIIOJB30BaHUA MOIIHOCTH TAT'OBBIX BHGKTpOHBI/II‘aTeHeﬁ, a Ha 3JICKTPOIIOJABUKHOM COCTaBC U
AJIL OIIPCACIICHUSA pacXoJda 3HEPTHU Ha TATY IOC3H0B. IIo TOKY, MPOXOJiAlICMY I10 00MOTKaM
TATOBOI'O OJJICKTPOABUTATCIIA HJIM TI'CHEpAaTropa, U BPCMCHHU, B TCUYCHHUEC KOTOPOro HIPOXOAHT
,I[aHHLIﬁ TOK, OIIPCACIIAIOT HAI'PEB UX 0OMOTOK.

1 ITocTpouTh KPUBYIO MOTPEOIEHHS TOKA 3JIEKTPOBO30M MOCTOSTHHOTO TOKA.

Tok, moTpedssieMblil IEKTPOBO30M [UIsl JIFO00H CKOPOCTH, B3SITOW MO KPUBOW CKOPOCTH
V = f(S), ONpEJEISIOT C MOMONIBIO TATOBBIX XapakTepucTHK aekrpososal, = (V).

[TocTpoeHre BBIMONHSAIOT CIEAYIOIUM oOpa3oM. J[is Touek u3noMoB kpuBou V = f(S) (Ha
IpaHUIAX HpUpaLeHUsT CKOpOoCcTH AV) IO TOKOBBIM Xapakrepuctukam |, = f(V) HAXOMST
Toukd |,, KOTOpbIE OTKJIAIBIBAIOT B MacmTade B COOTBETCTBYIOMIMX To4yKax myTH. CoeanHUB

MIOJIy4YEHHBbIE TOYKM MpPSAMBIMU JIMHUSAMH, IIOJy4arOT KpPUBYKO TOKa. TaM rae JIOKOMOTHUB
JBIDKETCs 0e3 Toka (pexHM BblOera, TOpMOXKEHUS) KpUBYIO OOpPBIBAIOT U MPOBOSAT BEPTUKAIBLHO
BHM3 JI0 HYJIsI. BKIIFOU€HHE TOKA MOKa3bIBAIOT BEPTUKAIBHOM JIMHUEH OT HYJIS 10 3HAYEHUS TOKA,
COOTBETCTBYIOILETO CKOPOCTH JIBMXKEHUS 10e3/1a B JaHHOM Touke. KoHIIbI 00pe3koB 0003HaYaroT
mupaMu, COOTBETCTBYIOIMMH 1M (pam KpuBoii ckopoctu V = f(S), IIPU PE3KUX U3MEHEHUSX
3HaueHUsl TOKa, 0€3 M3MEHEHMsI IyTH, TOYKAa M3MEHEHHOro 3HAa4eHMsI TOKa 0003HA4aeTcs co
LITPUXOM.

2 HOCTpOI/ITb KPHUBbLIC l'[OTpeﬁJ'leHI/Iﬂ TOKA TATOBBIMH ABUI'aTCJIAMHU U IJIEKTPOBO30M
MEPEMECHHOT0 TOKA.

[TocTpoenne kpuBOW aKTUBHOT'O TOKA 3JIEKTPOBO3a JUJIS JTFOOON CKOPOCTH, B3SITOW 1O KPUBOK
ckopoctu V = f(S), BEIYT C MOMOIIbI0 TOKOBOM XapaKTEPUCTHKH JIEKTPOBO3a (AKTUBHBIN TOK)
lyg =T (V ) Jlannass kpuBas OyJeT HCIOJB30BAThCS TPH pacdyeTe pacxoja AJIEKTPUUIECKOM

SHEPIHH.
YroObl B pAajbHEWIIEM MPOM3BECTH pacdyeT HarpeBaHMs IJEKTPUUECKUX MAIluH, I
3JIEKTPOBO30B IIEPEMEHHOI0 TOKAa HEOOXOJMMO IOCTPOUTh KPHUBYIO IOTPEOJCHHUsS TOKa

JIEKTPOJIBUTATeNAMU OT TpoiiaenHoro mytu |, = f(S). JlaHHasg kpuBass CTPOMTBHCA Ha
OCHOBaHMH TOKOBOH XapaKTEpMCTHKH osyekTpojpurarens |, = f(V) COOTBETCTBYIOILIETO

3JICKTPOBO3a. HOCTpO@HI/ISI IMPOU3BOJAT AHAJIOTHYHO IMOCTPOCHUIO KpHBOfI TOKa JJICKTPOBO30B
IIOCTOSHHOI'O TOKA.



[TocTpoeHne KpUBBIX TOKA BBIMIOJIHAETCS B CIEIYIOMIMX MaclITabax:

- JIA 3JIEKTPOB030B MOCTOAHHOI'O TOKA:

BJI-11 (3 cekuun), BJI-10” IMM=20A;
BJI-10, BJI-11 (2 cexuunu), BJI-82, BJI-82" IMM=15A,;

- JIJIs1 3JIEKTPOBO30B NePEMEHHOI0 TOKA:
I : IMM=2A;

| I IMM=6A.

3 Caesath BbIBOJ 1O padore.



IIpakTuyeckoe 3anaTueNe§

Tema: [IpoBepka pacueTHOM Macchl COCTaBa MO YCIOBUIO HArPEBaHUS JIEKTPUUECKUX MAIIUH
JIOKOMOTHBA.

Heas: [IpakTuyecku onpenenuTh NpeBbIICHHE TEMIIEPaTyphl HanOoJiee HarpeTol YacTH
JNEKTPAYECKOM MAIIUHBI HAJl TEMIIEPATYPON HAPY>KHOTO BO31yXa U CPABHUTH C
JIOITYCTUMBIM HarpeBoM OOMOTOK IO KJIACCY M30JISIIHH.

OcBanBaemble NpogecCHOHATIbLHbIE KOMIIETEeHIMU:
IIK 1.1. DkcrmryatupoBaTh NOABUKHONU COCTAB YKEJIE3HBIX JOPOT.
[IK 1.3. O0ecneunBars 0€30IMaCHOCTD ABMKEHUS ITIOABMUKHOIO COCTABa.

Iopsinok BbINOJIHEHUS PA0OTHI.

HarpeBaHnue 31€KTpUYECKUX MAIIUH 3aBUCUT OT IIOTEPh MOLIHOCTH, MPOJOJIKUTEIBHOCTH
HarpeBaHusl ¥ UHTEHCUBHOCTH OXJIAXKICHUS.

YroObl YMEHBIIUTh HArpeB 4YacTe TArOBBIX OSJICKTPUYECKMX MAIIHWH, UX OXJAKIAIT
BO3/[yXOM, IOCTYIAIOIINM CHApPYy>KU C IIOMOIbIO BEHTUJISATOPA.

IIpn manom HarpeBe M30JSALUH, €€ U30JSALUOHHBIE CBOMCTBA COXPAHSAIOTCS JIOJITO, a IIPU
BBICOKMX TEMIIEpaTypax HPOUCXOAUT MHTEHCUBHBIM TIpoOIECC €€ CTapeHuss U MOTepU
U30JIAUOHHBIX CBOMCTB. OOMOTKHM TSTOBBIX 3JEKTPUYECKUX MAIIMH JOIMYCKAIOT HAarpeB J0
pa3HbIX TEMIEpaTyp B 3aBUCHUMOCTH OT Kjacca uzojsuuu. llpu OonbiioM TOKe OOMOTKHU
3JIEKTPUUECKON MAIlIMHBI HAarpeBarOTCs 0 MPEAENIbHO JOMYCTUMON TeMIlepaTypsl ObICTPO, a IpU
MaJiOM TOKE MEJJICHHEE.

ITpu paccMOTpeHMH MPOLECCOB HarpeBaHUs TeN yA0OHEe MOJb30BaThCs HE TEMIIEpaTypoi
Tela, a NPEBBIIIEHHEM €ro TeMIepaTypbl HaJ TeMIEepaTypol OKpy:Kawollero Bo3ayxa. B
3aBHCHUMOCTH OT KJIacCa M30JISILMU JOMYCKAIOT pa3InYHbIe MPEBBILICHUs TeMIepaTyp 0OMOTOK
AIIEKTPUYECKUX MaIINH. DTH MPEBBILICHUS TEMIIEpaTyp MPUBEACHbI B Ta0IMIIE 1.

Tabmuna 1
[IpenensHO AOMYCTUMBIE IPEBBILICHNS TEMIIEPATYpP YacTen
0
TAroBbIX dnekrpuueckux Maum Hag t, < 40" Cnpu
YacTH TIroBOi 3JEKTPUUECKON 0
MALIHHDI IPOJIOJDKUTENBHOM M YaCOBOM pexkumax, C
Kiacc n3onsuun
B F H
OOMOTKH SIKOpST 120 140 160
Karymku nontocos 130 155 180
Komnexrop 95 95 105

[IpoBepky HarpeBaHHsI SIEKTPUUYECKUX MAIITUH BBITIONHSIIOT, OMPEAEIsisl TPEBBIIICHNE
TEeMIEepaTypbl HauboJiee HAarpeTol 4acTh — OOMOTKH SIKOPS WIM KAaTYIIKH TJIaBHBIX IOJIOCOB,
WM TOTIOJTHUTEJIBHBIX MOJIFOCOB HaJl TEMIIEPaTypOi Hapy»KHOT'O BO3TyXa.

B cooTBercTBMM C 3aKOHOM HarpeBaHHsl OJHOPOJHOTO TBEPAOrO TeEJla MPEBBILIEHUE

TEMIIEPATYPEI T ,0 C , 1P HOMUHAJIBHBIX YCJIIOBUAX OXJIAXKIACHUA ONPCACIAIOT 11O q)opMlee:
r=7,,t/T +7,(1-,t/T) 1

rac: At - MHTEpBaJI BPpEMCHH, MUH, B TCUCHHUEC KOTOPOI'O I10 00MOTKaM niaer HEN3MEHHBIN

CpeaHUN TOK.



[Ipu nBYKEHWU TOKOMOTHBA B PeXUME BbiOera (0€3 ToKa) MPOUCXOIUT OCTHIBAHHE OOMOTOK.
Temmepatypy 0OMOTOK B peXUMe BbIOETa ONPEIEISIOT 0 hopMyie:

r=7,(1-,t/T) 2
IJie: T, - HauyaibHOE MPEBBIIIEHHE TEMIIEPATYPhI JUIS PACUETHOTO MPOMEKYTKA BpeMeHH, ° C

T - TemIoBas NMOCTOSIHHAS BpEMCHHU, MHH, COOTBCTCTBYIOIAsA TAKOMY YCIOBHOMY
BpPEMCHH, B TCUCHUC KOTOPOr'o Harpejaacb 061 0OMOTKA BHGKTqueCKOfI MalIWuHBI JO
yCT&HOBHBLHCﬁC?I TCMIICPATYPHI IIPU MMOJIHOM OTCYTCTBUHU TCIIJIOOTAAYH.

HpI/I 9TOM AOJIKHO CO6J'IIO,Z[3TI)CH YCJIOBHUE, YTO OTHOILICHUE

/T <01 3

M3 1nodydeHHbIX MPEBBILIEHUH TEMIEpaTyp dNEKTPUYECKUX MalllMH  BBIOMPAIOT
HauOOJIBIIYIO U 3aT€M NPUBOJAT €€ K pacueTHOW TeMIepaType HapyKHOro Bo3ayxa. PacuetHoe
NPEBBIIIEHUE TEMIIEPATYPhl ONPEACISIOT 10 popmyie:

7, =K K, 4
rae: K - koadduuueHT ce3oHa, npuHUMaeMsblii jeToM paBHbIM 1,0, a 3umoii 1,1;
K, - KOOQpHUIHEeHT Hapy>KHOTO BO3IyXa.
3HaueHust KO3PPUITMCHTA HAPY)KHOTO BO3/TyXa MPUBEICHBI B TabIHUIIE 2.

Tabnuma 2
3navyenue ko3 dunmenta Hapyaoro Bo3nyxa K, = mpu pacueTHoOH
OOmoTKH 0
TemIepaType HapyxHoro Boznyxa t,” C
DACKTPIHACCIIX 0 5 10 | 15 [ 20 [ 25 [ 30 | 35
MaIlliH
MIOJTFOCOB 0,9 092 | 094 | 09 | 0,98 1 1,02 | 1,04
SAKOPS 094 | 095 | 09 | 098 | 0,99 1 1,01 | 1,02

1 IlpousBecTH pacyeT HarpeBaHus JIEKTPHYECKUX MAIIUH.

Pacuer HarpeBaHMsI DJJIEKTPUYECKMX MAallUH IPOU3BECTU U JIETHETO IIEpHoAa C
TEMIIEpaTypON HApPYKHOTO BO3yXa tyg!

- JUISI 3JIEKTPOBO30B MEPEMEHHOI0 TOKa  lys= +15 oc;
- IS DJIGKTPOBO30B MTOCTOSTHHOTO TOKA ts= +20 OC;

[Ipn oTnpaBiieHNH CO CTAaHLMK HAYaJIbHOE MPEBBILICHUE TEMIIEPATypbl 7, NpUHUMAIOT +15
°c.

Ilo xkpuBO# TOKa MOABMKHOTO COCTaBa OINPEAEIAIOT HAYAJIbHOE U KOHEYHOE 3HAaYEHHE TOKa
(ToukHu mepeioMa KpPUBOIMl CKOPOCTH), TOCJTE YEro ONpeAeNsioT cpeqHee 3HaueHue Toka. Ilo
KpPUBOI BPEMEHHU ONPEIENIEM NIPOMEKYTOK BPEMEHHU, B TEYEHHE KOTOPOTO IPOTEKAET AAHHBIN
TOK 1O OOMOTKaM »JJIEeKTpUYeCKOW MamuHbl. [l0 KpHUBBIM TEMJIOBBIX XapaKTEPUCTHK
NIEKTPUYECKUX MAIlMH HaxoAT 3HAYEHUs TEIUIOBBIX mapamerpoB 7, u T . Ilocme ero

HEOOXOUMO OmpeneuTh oTHomieHue At/T, mpu 3TOM HEOOXOaMMO COOJIOIAaTh ycaoBUE 3.
Jlanbie HeoOX0AMMO TIPOU3BECTH PACUETHI COTJIACHO TaduIie 3.
IIpu pacuere kaxm0il mocineayromed CTPOKH TaOIUIbI 3HAYEHUE 7, OepeTcs Kak 3HaueHHue

7 B npenpinymei crpoke. [locne 3amonHenus Tabauibl BeIOMpaeM HaumOoOJbllee MPEBHIINICHNE

TeMIepaTrypbl OOMOTKH 3JIEKTPHYECKOM MAIlMHBI, U PACCUUTHIBAEM pPACUETHOE IPEBBHIIICHUE

TeMIEepaTypbl OOMOTKH IPU pacUE€THOI TeMIiepaType HapyXHOTo Bo3/lyXa o (gopmyse 4.
[TonydeHHyt0 TEMIepaTypy CpaBHUTH C JOIYCTUMON TEMIIEpaTypoi H30sa1uu knacca F.



[Ipu ompeneneHun CpeHEr0 TOKA AJIEKTPUUYECKUX MAIIMH HEOOXOJUMO YYUTHIBATh YHCIIO
NapauIeJIbHBIX BETBEH Y AJIEKTPOBO30B IIOCTOSIHHOT'O TOKA.

Tab6muna 3

[av]

= | o

S

§’§ <£ <§ <§~ En o§ ﬂ 1—§ wﬂ,oc To(l_gjyoc 7,°C
SE| T T | ~T|lg|l ] T T T

&

1 2 3 4 5 6 7 8 9 10 11

2 Cnenatb BbIBOJ 10 padoTe.



IIpakTuyeckoe 3ansaTue Ne9
Tema: OnpeneneHue MOITHOTO U YAEIBHOIO pacXxo/a 3JIEKTPUUECKON S3HEPTUU HA TATY MOE3/10B.

Heanb: [IpakTyecku ONpenesUTh MOIHBIN U YACIBHBIA PACX0/ JIEKTPUUECKON SHEPTUH
JIOKOMOTHBAaMH.

OcBauBaemble NpoeccHOHAIbHbIE KOMIIETEHIMN:
I1K 1.1. OkcnmyaTupoBath MOABUKHOM COCTAB JKEJIE3HBIX J0POT.
ITIK 1.3. O0OecneunBaTh 0€30I1aCHOCTH ABUKEHHMS IOABMIKHOIO COCTABA.

HOpﬂ)IOK BbIITOJTHCHU A paGOTLI.

B nepuon nycka mMexanuueckas paOoTa JOKOMOTHBA 3aTPayMBAETCS HA MPEOJOJICHUE CUII
CONPOTUBIICHUS JBWKEHUIO W Ha CO3JlaHHE 3amaca KUHETHYeCKOW »sHepruu. Yacte
noTPeOJIIEMON JIEKTPUUECKON dHEPIUU MPU MYCKE 3IEKTPONOIBUKHOTO COCTaBA MOCTOSHHOTO
TOKa TEPSAETCS B IYCKOBOM PEOCTATe, a TAK)KE B TATOBBIX JIEKTPOABUTATEISAX U NIepesaye, a npu
NEPEMEHHOM TOKE - B TATOBBIX JJIGKTPOJBHUTaTeNsiX, Iepepade W IpeoOpa3oBaTebHOU
ycraHoBke. Ilpu pacdere mOMHOrO pacxoda »JIEKTPUYECKOM SHEpruu, mnoTpedisemMon
AJIEKTPOIIOJBUKHBIM COCTAaBOM, €€ IOAPA3IAEISIIOT Ha OTIEIbHBIE COCTAaBJIAIOIINE: JHEPIHs,
pacxoayemasi Ha JBHKEHHE M0e3/1a U Ha COOCTBEHHBIE HYK/IBL.

HaubGonee TouHo pacxoa sHEpruu Ha ABMXKEHUE M0€3/1a ONPEAEISIOT MO KPUBBIM TOKa U
BpeMEHH B (PYHKIIUU MyTH TpadoaHATUTHIECKIM METOIO0M.

1 Onpeneauts pacxoj 3JIEKTPUYECKOH FHEPIHH 3JIEKTPOBO30M IOCTOSHHOI0 TOKA.

I[Io xpuBemm |, = f S u t= f S IIOACUUTHIBACTCA acxod OJHEpruM, 3ar aueHHOH
2 s
3JICKTPOBO30OM Ha MEPEMCIICHUC MTOC3aa M0 YHACTKY U OTHECEHHOH K TOKOIIPUCMHHKY.

I[J'IH pacucTa JSJICKTPOIHCPIUU 110 KpHBOﬁ TOKa OHNpCACIAOT CpCAHCC 3HAUYCHUC TOKa
HOTpe6J'I$[eM0rO OJICKTPOBO30OM B OHpeI[eHeHHBIﬁ IMPOMEIKYTOK BPpEMCHU. HauvannHoe 1 KoHeYHOE
3HAYCHHUEC TOKA NPUHUMAIOT 110 MEPCIIOMHBIM TOYKaM KpI/IBOI\/’I |3 = f (S) . IL]'I?[ OTOro MHTCpBAjIa
HOTpe6J'IeHI/I5I TOKa ONpPCACIAIOT BpEMHI.

I[aHHBIe 3aHOCAT B Ta6HI/IHy 1.

Tabmuna 1
H Cpennuii Tox
omepa 3JIEKTPOBO3a Bpewmst , t, mun loepat, A mun
YYaCTKOB | y
2CP)
1 2 3 4

Pacxong QJICKTPOSHEPTHUU 3anaquHOﬁ Ha TATY MOC310B ONIPCACIAIOT 110 q)OpMy.HCI

Al = Uaz(lacp ‘A t) 1
60-1000

rae: U, - HampsbkeHHe Ha TOKOTIpHeMHHUKe 3eKTpoBo3a, B, U ;= 3000 B;



| ,cp - CPeNHEe 3HaueHHWe Toka amsa otpeska |, = f(S), B mpemenax koToporo BenMUHHY

TOKa MOKHO TPUHATh NOCTOSHHOM M PaBHOM MOJyCyMME TOKOB B Hauyajle M KOHIIE
YKa3aHHOT'O OTpe3Ka, A;

At - COOTBCTCTBYIOH_[I/Iﬁ IIPOMEKYTOK BPEMCHH, B TCHCHHUE KOTOPOI'o BEJIIMYHMHA TOKa

MIPUHUMAETCA MOCTOAHHOM, MUH.

Jlis ompeneneHus IMOJIHOTO pacxoja JJIEKTPUUYECKOW HSHEPrud HEeoO0XOAMMO K pacxomy
DHEPrUM Ha TATY IMOE370B JOOABUTH PACXOJ JJICKTPOIHEPTHMH Ha COOCTBEHHBIC HYKIIbI
3JIeKTpoBO3a (Ha paboOTy BCHOMOTATEIbHBIX MAIllWH, MUTAaHHUE LIeTIel OCBEIIEHHUs, OTOIUICHUS U
yrpaneHus). Ero onpenensior mo cpenHeil moTpeOasieMon st STUX LEJIeH IeKTPOIHEPTHH U
MOJIHOMY BPEMEHH PabOThI AJIIEKTPOBO30B.

Cpennue 3HauEHHS] PACXO/OB DIIEKTPOIHEPTUH HAa COOCTBEHHBIC HYXKJBI 3JIEKTPOBO30B
MOCTOSTHHOTO TOKA MpUBEEHBI B TabmuIe 2.

Tabmuna 2
CpenHuii pacxoJl 3JIEKTPOIHEPTrun
Cepus 251eKTpOBO3a Ha cOOCTBEHHBIE HYX/IbI I, KBT
'9/MUH
BJI - 10, BJT1-10°, BJI -11(2 cekuumn) 2,08
BJI-11 (3 cekiun) 3,12
BJI -82, BJI — 82" 4,17
Pacxo asiekTposHeprun Ha COOCTBEHHBIC HYX/IbI ONPEACIISIOT 110 (opMylie:
A =r-t 2

rae: I - cpeIHUN pacxoj AJIEKTPOIHEPTUN Ha COOCTBEHHBIE HYK/bI JIEKTPOBO3a B €IUHHILY
BpeMeHHU, KBT u/mMuH;
t=t;+t, — moxHOE BpeMst pabOThI AIEKTPOBO3a Ha 33/IaHHOM Y4acTKe, MUH.
[TonHBINA pacxo/ AIEKTPOIHEPTUH ONIPEACIISIOT o (hopmyIe:
A=A + A 3
VaenbHeIM  pacxoJOM JJIEKTPOSHEPIMM Ha JIBJKEHHME T1I0€3/1a Ha3bIBalOT  PacxXo
ANIEKTPOIHEPTHH, OTHECEHHBIH K €IWHUIIe TEePEeBO30YHOM paboThl — K 1T Maccel cocTaBa u
MPOIEHHOMY PacCTOSIHUIO B | KM.
VY enpHBIM pacxod 3JIEKTPOIHEPTUHM C YUETOM pacxojia SJIEKTPOIHEPTHU Ha COOCTBEHHBIE
HYXKJIbI OTIPEEIISIOT 10 PopMyIIe:
1000A
a=——
Q-L
rae: Q- Macca cocrasa, T;
L- miMHa y4actka, JUisi KOTOPOTO BBINIOJIHEHBl TSTOBBIE pacyeTbl, KM (pacCTOSTHUU
MPUHUMAETCSI OT OCH TIEPBOI CTAHITUH 10 OCH KOHEYHOM ).

2 OnpeaeauTsb pacxo 3IEKTPHYECKOI IHEPIUH 3J1EKTPOBO30M IEPEMEHHOI0 TOKA.

Jns onpeneneHus pacxoaa dJIEKTPHYECKOH DHEPIHH IOJIB3YIOTCS KPMBOM aKTHBHOIO TOKA
I = f(S) u npomsBonAT 3an0THERNE TAGTHIIB 3.



Tabmuma 3

Cpennee
Tok B Hauane | Tok B KOHIIE 3HAYCHHE
Homepa y4JacTKa ydJacTKa aKTHBHOTO Bpewmst laagp - AL
o> A o A
Y4aCTKOB dan » da 2 TOKa |y, A | AL, MUH A MuH
1 2 3 4 S 6

3anonHeHue TaOIUIbl TPOBOAAT MO AHAJIOTUU C 3aMOJHEHHWEM TaOJIULbI JJIs 3JIEKTPOBO30B
MOCTOSIHHOTO TOKA.
Pacxoj aneKTposHEepruu Ha TATY MOE3/10B PACCUUTHIBAIOT 110 GopMyJIE:

A = UQZ(Idacp A t)
60-1000

rae: U, - HampsbkeHue B KOHTakTHOM cetu, B, U ,=25000 B;

I dacp ~
COCEJTHUMU TOYKaMU IIEPEIoMa KPUBOH, A;
A 1- COOTBETCTBYIOIINI NIPOMEKYTOK BPEMEHH, KOTOPBIN OIPEIENIEeTCA 110 KpuBoH { = f(S)

cpejlHee 3HAYCHHME AKTMBHOTO TOKA JUls OTpeska KpuBoil |y, = f(S) mexuy

Pacxon »snexTposHepruu Ha COOCTBEHHBIE HYXKABI OMNPENCNAIOT TakXke Kak W Ut
AJIEKTPOBO30B ITIOCTOSIHHOT'O TOKa, 110 (hopmye 2.

CpenHue 3HaY€HHUs PACXOAOB DIEKTPOIHEPTUU HA COOCTBEHHBIE HYXKIBI JIIEKTPOBO30B
MEPEMEHHOTO TOKA TPUBECHBI B TAOIHUIIE 4.

Tabnuia 4
Cpennuii pacxo/| 3JEKTPOIHEPTUU Ha COOCTBEHHBIC
Cepus 21eKTpoBO3a HYKJIBI [,
KBT u/MuH

BJI - 80 4,83

BJI - 80", BJT -80° (2 cexin) 5,50

BJI -80° (3 cekuumn) 8,25

BJI-80° 5,83

BJI -85 5,33

[ToJTHBII pacXo1 AIEKTPOIHEPTHH ONPEICSIISIOT TAKXKE KaK M JIJIS AJIEKTPOBO30B TIOCTOSTHHOTO
TOKa, Mo ¢popmyie 3.

YaenpHBI pacxoj] AJIEKTPOIHEPTHH ONPEACNSIIOT TakkKe KaKk W Uil DJIEKTPOBO30B
MOCTOSTHHOTO TOKa, 10 hopmyie 4.

3 Caeaarts BbIBOJ IO padore.



