1. IIpoexTHpoBaHue M pacyeT peibCOBOM KOJIEeH

B nmanHOM pasnene KypcoBOTO IMPOEKTa OMPEAeNsioTcs HEeoO0XOAMMOoe
BO3BBIILICHNE HAPYKHON PEJIbCOBOM HUTH, LIMPUHA PEIBCOBOM KOJEU B KPYrOBOM
KPUMBOM NpHU pPa3HbIX BHUJAX BIMCHIBAHMS IOJBUYKHOIO COCTaBa, Pa30MBOYHBIE
napameTpsl EPEXOJHON KPUBOM, KOJIMYECTBO U MOPSAOK YKIAJKU YKOPOYEHHBIX
PENIBCOB HA BHYTPEHHEN PEIbCOBOM HUTH.

HcxoaHupIiMu JaHHBIMU JUTSL BBIIIOJIHEHMS TIEPBOM YaCTU KypCOBOI'O IPOEKTa
SBJISTFOTCSL:

- TUI TIOJIBMYKHOTO COCTaBa;

- paanyc KpUBOH, M;

- YIoJI II0BOPOTA JIMHUH, TPaL.;

- BEC, KOJIMYECTBO M CKOPOCTh JBH)KCHHUS CKOPOCTHBIX, IMACCAXKUPCKUX M
I'PY30BBIX I10€3/10B, T.

HpI/IMGp 3aJaHus IIPCACTAaBJICH JaJICC:

Bec noesna Komn. moe3nos CKop. ABHXK.

Tun noas. en. | Paauyc | Yron nos.
Ckop | Iacc | I'py3 | Ckop | Ilacc | I'py3 | Ckop | Ilacc | I'py3

BJI60 1001 20 634 986 | 3426 2 5 12 139 75 53

1.1 Omnpenenenue BO3BbILIEHUS HAPY/KHOIO PeJibCa B KPUBOM

[Ipu ABMKEHUM 3KHUIIAXa MO KPUBOM MOSABIAETCS LEHTPOOEKHAs cuiia. JTa
CUJIa CO3J1aeT IOIOJIHUTEIBLHOE JABICHUE KOJIEC Ha HAPYKHYIO PEJIbCOBYIO HUTh, B
CBS3M C Y€M PEJIbChl Ha HEl M3HAIIMBAIOTCA ObICTpee, BOZHUKAIOT OTOOM HUTEH,
YBEIIMUMBAETCS HAIPSKEHHUE B PENIbCAX, MACCAKUPHI MCIBITHIBAIOT HENPUSTHBIC
omrymeHus. C 1enablo HeUTpaau3aluy BPEAHOTO BIUSHUS LIEHTPOOEKHOM CHIIbI Ha
NyTh W Ha TACCA)KUPOB HApyKHAs peIbCcoBas HUTh IPUIOJHUMAETCS
(BO3BBINIAETCS]) HaJ BHYTpeHHEW. Bo3BbIlIEHHWE HApPYKHOTO pelbca B KPUBOM
3ajaHHOTO paauyca R mpousBoaum mno gopmyse:
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rie K — k03(pGUIMEHT YBEIWYEHUS, BO3BBIINICHHUS HAPYXHOTO pEbCa,
YUUTBHIBAIOIINN CMEIICHUSI LEHTpAa TSIKECTH SKWIaXa B CTOPOHY KpuBou. B
KYpCOBOM IIpOEKTE NpuHuMaem K=1;

Uep — CPENHEKBAJAPATHUYECKass CPEAHEB3BCIICHHAS II0 TOHHAXY CKOPOCT,
KM/4;

R — pagnyc kpuBoOi, B M;

Vep = (1.2)

I 1; - YUCJIO TOE€3/I0B OJIMHAKOBOI'O BECA, JABMXKYIIUXCS C OJMHAKOBOM
CKOpPOCTBIO, B IIIT.;

Q; — macca noe3JioB, B T.;

0; — (haKTUIECKHUE CKOPOCTH JBUKEHHUS TIOE310B, KM/,

ITomydyeHHOE BO3BBIIICHUE HAPYKHOTO peiibCa MPOBEPSAEM MO YCIOBUIO

oOecrieueHus: KoM(popTabeTbHOCTH €3/Ibl MACCAKUPOB MO (popmyJe:
po= 128 Ve g5, (1.3)
Umax — MAKCUMaJIbHAs! CKOPOCTh MOE3/I0B.
3a OKOHUATENBHOE 3HAYCHNE BO3BHIIICHUS IPUHUMAaEM O0JIbIlee U3 ABYX, HO
He Oosee 150 MM. BennuuHy pacyeTHOro BO3BBIILIEHUS OKPYIJISIEM A0 3HAYEHUS

KPaTHOTO SMM B OOJIBIIIYIO CTOPOHY.

1.2  Onpeaesenne oNTUMAJbHOH IIMPHUHBI KOJIEH

1.2.1 J[syxocnas menedxcka

Onpeoenenue onmumMantbHOU WUPUHBL KOJIEU.

[Ipu onpeneneHnu oNTUMAILHON MIUPHUHBI KOJIEU 32 UCXOJIHYIO MPUHUMAIOT
cxeMmy cBobOomHoro BmmchiBanus. Ha pucynke 1.1 mpencraBieHa cxema TakoTo

BIIMCBIBAHUA JJIA I[BYXOCHOI\/JI TCIICXKKH.
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Pucynok 1.1 Cxema cBOOO/IHOTO BIUCBIBAHUS JIBYXOCHOM TEJIEKKHU B KPUBYIO

JUIsl TBYXOCHOM TEJIEKKHU NPUHLUIINAAIBHAS CXEMa COXPAHSETCS TAaKOM XKe
(06e3 cpemneit ocu). Toukoit O o0o3HAueH WEHTp BpauieHUs Tenexkku. [lpu
cBOOO/IHOM BITMCHIBAHUM OH HAXOAMUTCS Ha 3aJHEW OCH U BHYTPEHHEE KOJIECO 3TOM
OCH CBOMM I'peOHEM KacaeTcsi BHyTPEHHEW HUTH KPUBOM, HE B3aMMOJICHCTBYS C HEH.
OnTuManbHasi IIUPUHA KOJIEH, Sonm MM ONPEAENsieTcs o popmyJe:

Sonm = Qmax‘l‘ﬁt - 7]]+4, (14)

I71€ Gmax — MAKCUMaJIbHAs IIMPHHA KOJECHOW Maphl (ISl JIOKOMOTHUBOB U
TETIOBO30B Gmax=13509 mm);

[, — cTpena u3ruba, MM, HapyKHOTO pelkca pu xope AB;

4 — TOMYCK Ha CYKEHUE KOJIEH.



Tabnuna 1.1 [TapameTpsl X0JOBBIX YacTeil MOABUKHOTO COCTaBA

[Tonepeunsie pazderu
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DJIEKTPOBO3bI IEPEMEHHOTO TOKA
BJI 60 120 62,5 3 460 1,0 15,5
BJI 60 100 62,5 3 460 1,0 15,5
BJI 80,BJI80* 110 62,5 2 300 1,0 -
BJI&2™ 110 62,5 2 300 1,0 -
D 110 62,5 3 467 0 0
o 160 62,5 3 484 0 0
qCq4r 160 62,5 3 460 1,3 1,3
K 100 62,5 3 495 - -
BJI65 120 62,5 2 290 1 -
DJIEKTPOBO3bI TOCTOSIHHOT'O TOKA
BJI23 100 60 3 440 0 14
BJI8 80 60 2 320 2,9 -
BJI10 100 62,5 2 300 1,0 -
YCl 120 62,5 2 333 0 0
qyexmyce2r 160 62,5 3 460 0 0
S (0X] 120 62,5 2 333 0 0
YqC200 220 62,5 2 320 0 0
Ten1oBo3nI
D27 140 52,5 3 420 1,5 14
T33,TD30 100 52,5 3 420 1,5 14
2TD10J1 100 52,5 3 420 1,5 14
2TD10B 100 52,5 3 370 1,5 14
210116 100 52,5 3 370 1,5 14
2TDO121 100 52,5 3 440 1,5 14
TOII10 140 52,5 3 420 1,5 14
TOII160 160 52,5 3 460 0 19
TOII70 160 52,5 3 430 1,5 14
TOII75 160 61,0 3 430 1,5 14
Tr'102K 120 61,0 2 250 1,5 -
f . (A+b)2 (1.5)
H™ g 7 '

rac A— PACCTOSAHUEC OT HCHTPA O BpalllCHHA TCICIKKH 10 FCOMCTpI’I‘IﬁCKOﬁ ocHu

MepBOM KOJIECHOM Taphl, paBHOE B JAHHOM ClIy4ae JJIMHE ®KeCTKoU 0a3nl L, MM;



R — paguyc xpusou, mM;
b — paccTosiHHE OT OCH NEPBON KOJECHOM Mapbl 10 TOYKU KacaHus rpeOHs

KOJIEca C peIbCcoM, onpenesnsieMoe o Gopmyie:

_ A(r+t)tgr
"~ R+S/2—(r+t)tgt’

(1.6)

TJi€ ¥ — paJinyc Kojeca, MM;

! — pacCcTosiHUE OT TMOBEPXHOCTH KaTaHHUs JO TOUKH MPUKATHS TPeOHS K
OOKOBOIi TpaHM TOJIOBKH pefibca (TyOrnHa KacaHus); IpUHUMAETCs paBHBIM 10 MM;

T — yroJl HaKJI0Ha paboueil TOBEPXHOCTH I'peOHs KoJieca K TOpU30HTY, paBHBIN
JUUISE HOBOT'O BaroHHOT0 Koseca 60°, 11 JIOKOMOTHBHBIX OaHmaxken — 70°;

S=1520 mm.

3HaueHust BeJIUYUH L, r, #;, IpeacTaBiieHbl B Tabnume 1.1.

[TomyyeHHoe 3HaueHue S,,, CpaBHUBAIOT C HoOpMmaTuBHBIM [S]. Ecau
Sonm < [S], TO IPUHUMAIOT HOPMATUBHYIO IIUPUHY Koneu. Ecnu xe S,,, okaxercs
oonpiie [S], To HEOOXOAUMO OMPENETUTh MUHUMAIBHO JIOMYCTUMYIO IIHUPUHY
KOJIEH.

Onpeoenenue MUHUMATLHO OONYCIMUMOU WUPUHBL KOJIEU.

B 3TOM citydae 3a UCXOIHYIO MPUHUMAIOT CXEMY 3aKJIMHEHHOTO BIIUCHIBAHUS

(cm. puc. 1.2).

Pucynok 1.2 Cxema 3aKkJIMHEHHOTO BIUCHIBAHUS ABYXOCHOM TEJICKKH B KPUBYIO



VYuuThIBasi, 4TO 3aKIMHEHHOE BIMCHIBAHHE HE JOIYCKAETCs, K MOJIy4YEeHHOM
0 ATUM CXEMaM MUPHUHE S; TPUOABIAIOT BETUINHY 3a30Pa Omin/2 MEKITY OOKOBOM
paboueil rpaHblo penbca U rpedHeM Kojieca (Ominx = 5 MM JJIs1 BarOHHBIX KOJIEC,
Omin = 7 MM JJI1 JOKOMOTHBHBIX KoJiec). J{isi AByxocHO# Tenexku (cm. puc. 1.2)

MUHUMAJIBHO OOITYCTUMYIO IIUPHUHY KOJICU Smin, MM, OIIPCOCIIAIOT U3 BBIPAKCHHA:

S3 = Qmax"'fy _f;;_Zﬂ]+ émin/2+4, (17)
rae f, U fe — crpensl u3ruba Hapy>KHOM M BHYTPEHHEM HUTEHW KPHUBOH,
OTCUMTBIBAEMBIE COOTBETCTBEHHO OT XopA AB m CD, npoBeneHHBIX yepe3 TOUKH
KaCaHMs KOJIEC C HAPYKHOM U BHYTPEHHEW HUTSAMMU;
4 — NOMYCK HA CYKEHUE KOJIEU.

Benuunnbl ux onpeaenstores o popmysiam:

L+2b)?
fo =2 (1.8)
L—2b)?
f =2 (1.9)
b = %tgr. (1.10)

1.2.2 Tpexocnas menedcka

Onpedenenue onmumanbHOU WUPUHBL KOTEU.

OnTtumanbHas UIMPUHA KOJEU, Somn MM OIpenessercss 1mo ¢GopMmyle,
aHAJIOTMYHON (opMysie MPU ONPEACICHUH ONTHUMANbHOW IIMPUHBI KOJIEU IS

JIBYXOCHOM Tenexku (pucyHok 1.3):

Sonm = qmaxTt fH - 7]1+4, (1.11)



Pucynok 1.3 Cxema cBOOOIHOTO BIIMCBIBAHUSI TPEXOCHOM TEJIEKKU B KPUBYIO

[TomyyenHoe 3HaueHue S,,, CpPaBHUBAIOT C HOpMaTuBHBIM [S]. Ecnu
Sonm < [S], TO IPUHUMAIOT HOPMATUBHYIO IIUPUHY Koseu. Ecin ke S,n, OKaxkeTcs
oonbiie [S], To HEOOXOAMMO ONPEAETUTh MUHUMAIBHO JOMYCTHUMYIO IIUPHUHY

KOJICH.

Onpeoenenue MUHUMATLHO OONYCMUMOU WUPUHBL KOJEU.
JI71s1 TPEXOCHOM TENEXKKH CJIeIyeT pacCMaTpUBaTh JBa Clydasl.

1. TpexocHas Telexka He UMeeT pa3deroB (pucyHok 1.4).

qmn

»:

L

-~ ‘

Pucynok 1.4 Cxema 3akJIMHEHHOTO BITUCBIBAHUS TPEXOCHOM TEJIEKKHU B KPUBYIO 0e3

MOTIEpEYHBIX pa3deroB oceit



B sTom ciiydae TpexocHas Tenexkka Oyjaer 3akiauHeHa B Toukax A, B u C u

IMUpHUHA KOJICH Smin OIIpCACIIUTCA BbIPAKCHUCM:

6min
Smin = Qmax+fH+4+TS [S]

2. TpexocHas Tenexka uMeet pazoeru (pucyHok 1.5).
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PI/ICYHOK 1.5 Cxema 3aKIMHEHHOT'O BIIMCHIBAHUS TpeXOCHOﬁ TCJICI)KKH B KPUBYIO C

CymmMa paz0eroB ornpeaenurcs no Gopmysie:

XN =N+ 1y,

['ne 1, - pa3ber kpaltHUX OCel TEICKKHU, MM;

7,- pa3z0er cpeaHel OCH TEJICKKH, MM.

MONepeYHbIMU pa3deramu ocei

(1.13)

Ecmu Y5 > f;, To Tenexka Oyner 3aknuHeHa B Toukax A, B, C u D. [llupuna

KOJIEU S, B 3TOM CITy4ae ONPEETUTCA BhIPA)KCHUEM:

5min
Smin = Gmax T fu — 5 +4+TS [S]

(1.14)

Ecmu Y < f;, To Tenexka Oyner 3aknuHeHa B Toukax A, B u C. [llupuna

KOJIEU S, B 9TOM CITy4ae ONPEIETUTCSA BhIPA)KEHUEM:

6min
Smin = Qmax'l'fH'l'Ll’-l'TS [S]

(1.15)



[Tomyuennoe 3Ha4eHHE S,y HEOOXOAUMO CPABHUTH C HOPMATUBHOM IIUPUHON
koJien [S] nns mpunsitoro paauyca R kpupoil. Ecnu Sy, < [S], To npunumaercs
HOpMAaTHBHas MIUpHUHA KoJier. Bo Bcex cllyyasix MUHUMAJIBHO JONyCTUMAas IIUPUHA
KOJIEH Syin HE JOJDKHA MPEBBIIATh MAKCUMAIBHYIO IIUPHUHY S)4x, YCTAHOBICHHYIO
[ITO u paBHyro 1535 mm. Ecin ke mo pacueraM OKaXeTcsl, UYTO Spin > [Smax |, TO
HEOOXOJMMO YBEJIMYUTh paauyc KpuBoM, a mpu R < 150 M mpegycMoTpeTh

YCTaHOBKY KOHTPPEIBHCOB.

1.3 IIpoexTupoBaHMe NnepexoAHbIX KPUBBIX

[IpsiMble U KpyroBble KpUBBIE BO M30€KaHHWE BHE3AIMHOIO BO3HUKHOBEHHUS
LHEHTPOOEKHOW CHIIBI IUIABHO COIPSTalOT C NOMOUIbIO nepexoanbix KpuBbix (I1K).
OCHOBHOE Ha3HAYEHUE TMEPEXOJIHbIX KPHUBBIX 3aKIIOYAECTCS B O0ECHEYEHHUH
IUIABHOT'O M3MEHEHMsI LEHTPOOEKHBIX CUJI IPU BXOAE U BBIXOJAE JKUIAXa W3
kpyrosoi kpuBoil (KK). Ha ux mpoTskeHuu oCyIIecTBISIOTCS TUIaBHBIE OTBOJBL,
BBI3BAHHBIC HAPYKHOW PEJIbCOBOM HUTHIO U YIIMPEHUEM KOJIEU B KDYTOBOM KPUBOM.

JlnuHa mepexoaHON KpUBOHM [y ompenenseTcs U3 yCJIOBUS PaBHOMEPHOTO

OTBOJAa BO3BBIIIICHUA:

lo=

%, (1.16)

re h — pacueTHOE BO3BBILICHUE, MM;
[ — HOPMATHUBHBIN YKJIIOH OTBOJIa BO3BBIIICHUS, BHIOUPACTCS B 3aBUCHMOCTH

OT CKOPOCTH JIBMXKCHUS 1TOE3/10B 1o Tadmuiie 1.2.

Tabnuna 1.2 JlonmyckaemMble yKIOHBI OTBOJIa BO3BBIIICHUS HAPYKHOTO Pelibca B KPUBBIX

MakcumanbHBIN YKJIOH JIOHYCKaeMaSI CKOPOCTH ABMXXCHHA IMOC3/10B, KM/4
OTBOJA BOSBLIMICHHUS (0), [Taccaxupckux ['py30BBIX
MM/M

0,9 200 90

1,0 180 90

1,1 160 90

1,2 140 90

1,4 120 90

1,5 110 90

1,6 100 90




MaxkcuManbHBIN YKIOH Jlonmyckaemasi CKOPOCTh JBHXKEHHS TTO€3/I0B, KM/4
OTBOJA BOSBBILLICHILS (i), [Taccaxkupckux I'py30BBIX
MM/M

1,7 95 85

1,8 90 80

1,9 85 80

2,1 80 75

2,3 75 70

2,5 70 65

2,7 65 60

2,9 55

3,0 50

3,1 40

3,2 25

6ounee 3,2 3aKkpbITHE IBUKEHUS

Pacuetnas qyiriHa epexoIHOM KPUBOM OKPYTJISETCS B OOJIBIIIYIO CTOPOHY 110
3Ha4YeHus kpaTtHOro 10 m.

OmnpenernseM yros IOBOpOTa JIMHHUM B IIpeieax NEPEX0IHOU KpUBOM:
l

¢ =5 (pan) (1.17)
[Iposepsiem Bo3MoxkHOCTH pa3ouBku [1K no 3aBucumocTsim:
20< p (1.18)
L= R(f—2¢) > 30 (1.19)
OnpenenseM 0000LIEHHBIN TapaMeTp MEPEX0IHON KPUBOI
C=R-I (1.20)
Koopaunats! x 1 y onpeaenseM 1o popmyiie:
X = 1 (1.21)
3
Ve ® o2 (1.22)

Pacuer npomexxyrounbix koopaunat [1K Begercs B Tabnuunoit popme.
1o pe3ynpTaTaM pacdyeToB CTpoUM rpaduk NepexoHON KPUBOIl.
[Tpumep pacyeTa nmpomMexyTOUHBIX KoopauHAT u rpaduka [1K mpeacrasnen

JaJIec:



X y 7
0 0
10 0.00238095
20 0.01904762 6
30 0.06428571
40 0.15238095
50 0.29761905
60 0.51428571
70 0.81666667 4
80 1.21904762 =
90 1.73571429 L}
100 2.38095238
110 3.16904762
120 4.11428571 2
130 5.23095238
140 6.53333333

Ilepexoanas KpuBas

0 20 40 60 80 100 120 140

1.4 Pacyer umcja U NOPSAKA YKJIAJAKH YKOPOYEHHBLIX pPejJbCOB Ha
BHYTPEHHeH HUTH KPUBOH

B cBs13u ¢ TeM, 4TO B IIpezienax KpUBBIX painyC BHYTPEHHEN PEIbCOBOU HUTH
HECKOJIbKO MEHBIIIE PaanyCca HAPYKHOW PEIbCOBOM HUTH, TO JJIMHA BHYTPEHHEU
HUTYU MEHbBIIE HAPYKHOU PEJIbCOBOM HUTH.

J1J1st KOMIIEHCAIH 3TON pa3HUIILI U 00ecTieueHUs YKIAJAKU PeTbCOBON HUTEH
C IOJIOKEHUEM CTBIKOB IO OAHOW HOPMAaJH K MPOJOJIBHOW OCH ITyTH IO BHYTPEHHEN
HUTHU KPUBOM YKJIAJIBIBAOT YKOPOUEHHBIE PEIBCHI.

B  Buay  HEBO3MOXHOCTH  OOECHEYUTh  TOYHOE  PACIHOJIOKEHHE
«TOHAYTOJIBHUKY» CTBIKOB IO BHYTPEHHEW W HAPYKHOU HUTAM JOIycCKaeTcs 3a0er
Ha BEJIMYMHY He OoJiee MOJIOBUHBI IPUHATOTO CTAHJAPTHOTO YKOpOUeHHs K.

B kypcoBoMm mpoekTe 115t BbIOOpa BeMMUUHBI K; PYKOBOJCTBYIOTCS JUTMHOIO
peinbca U BEJIMYMHON R KpUBOM.

B PO npu ainne penbea 25M NPUHATHI CAEAYIONIUE TUIIBI YKOPOUCHHUS:

K;=80 MM, K»,=160 mm;

MunumanbHas  BeJIMYMHA  cTaHgapTHoro  ykopouenuss K;=80 MM
cootBeTcTBYeT R>500 M, a mpu R<500 M — K»=160 mm.

PaccmoTpum  pacuer  KOJIMYECTBA  PEIBCOB  HOPMAJbHOW  JUIMHBL,

YKJIaJIbIBAEMBIX HAa HAPYKHYIO PEIBCOBYIO HUTD.



Touka HIIK; nmemur penbc Ha OBe 4YacTH, I'lE€ d; — OTO YacTb peibca
HaxXoJAIIErocs B NPSIMOM YYacTKe, d; — 3TO 4YacTh pejbca, HaxXoAsAllascs B
MEPEXOTHON KPHUBOM.

B yueOHbIX 1ensix a; npuHuMaeM B nipenenax 1-24 m (a,=5 m), Torna

a;=25,01 —a; (1.23)
a;=25,01 -5=20,01 (m)

OmnpenernseM KOJIMYECTBO PEIbCOB HOPMAJIbHOM JUIMHBI HA HApYKHOW HHTH,
YKJIaJbIBAEMBIX B TIpezenax 19 mepexoqHoi KpuBoii o Gopmysie:

n; = (L—az)/25,01(1rt.) (1.24)
n; = (120-5)/25,01 = 4,6 (wur.)

Ocrarok npu aenenun 0,6 ectb b, — 3TO YacTh JJIMHBI TIOCIEIHETO PEIbCa
nepexoaHou kpusoi. b;=25,01-0,6=15 (m).

b, — NIWHA TIOCJIENHEro peiibca IEepEeXOJHOM KpUBOM, Iepelieamas Ha
KpPYTOBYIO KPUBYIO.

b, =25,01 —bi, (M) (1.25)
b,=25,01-15=10,01 (m)

OnpenensieM KOIMYECTBO PEIILCOB B MPEAEIax KpyroBOM KPUBOM:

n: = (L — b2)/25,05 (1ut.) (1.26)
n.=(345-10,01)/25,01 = 13,39 (1ur.)

Ocrarok nipu aenennu 0,39 ecTb ¢; — 4YacTh JJIMHBI MOCJIEAHErO pelibCca
KpPYrOBOW KpPHUBOM, HaXOAUM C; — JJIMHY ITOCJIEIHETO pejibca KPyroBOM KPHUBOW,
nepenieiiyio Ha BTOPYIO EPEXOIHYI0 KPUBYIO.

c;=25,01-0,39 = 9,75 (m)
c2=25,01-9,75 =15,26 (m)

OrnpenensieM KOJIUYECTBO PEJILCOB HOPMAJIbHOW JJIMHBI HA HAPYKHOW HUTH,
YKJIaJbIBAEMBIX B TIpeseax 22 mepexoqHoi KpuBoii o Gopmysie:

n; =(L— C3)/25,01 (1uT.) (1.27)
nz = (120 -15,26)/25,01 = 4,19 (ur.)



Ocrarok npu aenenuun 0,19 ectb d; — 4acTh JIJMHBI MOCIEIHETO peEbca
BTOPOU MepexoHoil kpuBoi. Haxonum d> _ BTOpas 4acTh peibca, HaXOQAascs Ha
IIPSIMOM YYacTKe ITyTH.

d,;=25,01-0,19 =4,75 (m)
d,=25,01-d,, (m)
d.=25,01 -4,75 =20,06 (m)

[IpoBepsieM mNpaBUIBHOCTH pacdyeTa M YKIAAKUA KOJWUYECTBA PEIBCOB
CTaHJAPTHOM JIJIMHBI:

N = (a; + Ly + 21, + d2)/25,01 (1ur.) (1.28)
N =(20,01+345+2-120+20,06)/25,01 = 25 (1ut.)

JUist onpeieneHus KOJM4eCcTBa U MOPAIKA YKIIAJKH YKOPOYEHHBIX PEJIBCOB I10

BHYTPEHHE HUTH B Ha4aJie ONpeIeIsieM CYMMAapHOE YKOPOUEHUE BHYTPEHHEN HUTH

Ha paCCManI/IBaCMOI;'I CUCTCMC KPUBBIX I10 (bOpMYHGZ
S
By =— Ly + L) (MM), (1.29)

rae Sy — pacCTOSIHUE MEXIY OCSIMHU TOJIOBOK pesibcoB (1600 Mm).
N,=E,/K (1.30)
riae E, -mojgHoe cyMMapHOe YKOPOUEHHUE B MIpeiesiax BETKH,

K — cranmapTHOE yKOpOUEHHE.

[Tpumep pacuera mopsiaka YKIaJKH YKOPOUEHHBIX PEILCOB MPEACTABICH B
tabmure 1.3.

Jlns pacyera yKOpOU€HHUs B IpeJeiiax MEPEXOIHON KPUBOW IPUMEHSETCS
dbopmyna:

E. = S, i (131)
oK — 0 2C ) .

rae L, ydactok IIK oT Hauasia niam koHIa ee, BKJIKYas pelibe, AJ1si KOTOPOTro
OIIPENENACTCS YKOPOUCHHUE,
[nc-1~y4dacTok IIK oT Havana uim KOHIA ee, 3a BBIYETOM JJIMHBI OTOTO PEbCa.
Jlna pacuera yKOpOUYeHHs B KPYTOBOM KpHBOW MpUMEHseTcs (hopMya:

Ey =So(L/R) (1.32)



3a0er uam OTCTaBaHUE CYUTAETCA MO GopmyJie
3,=3.1TE - K, (1.33)

rjae 3, — 3To 3a0er B pacCMaTpUBa€MOM CTHIKE;

3,.1-9T0 3a0€r B MPEABIAYIIEM CTHIKE CO CBOUM 3HAKOM, («», «-»);

E — pacueTHOe yKOpOYEHHME peibca WM €ro 4aCcTH Ha paccMaTpUBaeMOM
YYaCTKE;

K — ctannapTHOE YKOpOUYEHHUE PENbCa.

Ecou ) (3,,+E) He mpeBbllIaeT MOJOBUHBI CTAaHAAPTHOTO YKOPOUCHHS, TO
BenuunHa K B 1aHHYIO0 (pOpMyIly HE BBOJMUTCS, U B 3TOM CIydyae Ha BHYTPEHHIOIO

HUTD YKIIAJAbIBACTCs HOpMaHBHBIﬁ PpeIIbC.

Tabnuua 1.3 Pacuer uncna 1 nopsjika yKJIaJKi YKOPOUEHHBIX PEIbCOB

=
< M S
I'panuier &38| E4 PacueTHbIE YKOPOYEHUS 3aeru wmm Hopsnox
3JIEMEHTOB 5 8 = 2 S ICMOHTOR IIVTH. MM OTCTaBaHUs YKIaIKU
nyru Biane | T & | N 5 yrd, CTBIKOB, MM perbcoB
Q.
[Ipsimas 1(ar) - - - -
HIKC ey | s 1,6(5% — 02)/120=0,3 0.3 HOpM
2 |2501 1,6(30,012 - 52)/120=11,7 O’3+1121’7= HOPM
312501 1,6(55,022—30,012)/120=28,4 12*_2389’46'80: yKOp
4 [2501]| 1,6(80,03%—55,02%/120=45,0 '39’56245: HOPM
5 12501 | 1,6(105,042 — 80,03%)/120=61,7 | > ’4+_6112’2'80= yKOp
1,6(120,04° —
KIIK; 6(n | 15 105,04%)/120=45.0 -12,9+45+ Jxop
HKK 6(b2) | 10,01 1,6(10,01/0,95)=16,9 16,9-80 = -31
7 12501 1,6(25,01/0,95)=42,1 -3 lff 21’1: HOPM
KKK 11,1+42,1-
8 |25,01 1,6(25,01/0,95)=42,1 80 = 26.9 yKOp
9 |25,01 1,6(25,01/0,95)=42,1 '26’§;‘;2’1: HOPM
15,3+42,1-
10 | 25,01 1,6(25,01/0,95)=42,1 S0 236 yKOp
11 | 2501 1,6(25,01/0,95)=42,1 '22’?;‘2.2’1: HOPM




122501 1,6(25,01/0,95)=42, 1 _;%’5;%’2 yxOp
13| 25,01 1,6(25,01/0,95)=42,1 ‘18";,472’” HOpM
14 2501 1,6(25,01/0,95)=42, 1 %%7:412412 yxOp
15 | 2501 1,6(25,01/0,95)=42, 1 ‘14’3;’492’1: HOpM
16 | 2501 1,6(25,01/0,95)=42,1 2269:4-21’(}_ yKOp
17 | 2501 1,6(25,01/0,95)=42,1 ‘10;; 21’1: HOpM
18 | 2501 1,6(25,01/0,95)=42, 1 38?(’)1:42,’; —
19 2501 1,6(25,01/0,95)=42, 1 N ’83,*6‘%1: HOpM
20€) | 9,75 1,6(9,75/0,95)=16.4 36,3416 4+
HIBG e 11526 | 1,6(15,262 — 02)/120=3,1 3’153?; _ P
21| 2501 | 1604027~ 1526120=185 | “H2I5T | wopu
22 | 2501 | 166528~ 40271202352 | 492 wopu
23 2501 | 1,6(90,29765,282)/120=51,9 23’05:511’;19 " | yxop
K 24 2501 | 1,6(115,32—90,29%)/120=68,6 18’316?1’?)' yKop
25 | 475 | 16012005~ 11535/120=149 | TOHEI= 1 wopy
[Ipsimast 25(cb) | 20,06 - - -

Ny= 12 — yncno yKopoYEHHBIX PEJIbCOB
BriBoa: B KpHUBOM JaHHOTO pajuyca Ha BHYTPEHHIOIO PEIbCOBYIO HUTH
yKJaJbIBaeTCs 12 yKOPOUEHHBIX PEILCOB.

Cxema packiagki YKOPOUEHHBIX PEIBCOB MMOKa3aHa Ha pUCYHKe 1.6.



Apyeobas kpubas

— — (KOPOHEHHBIE PE/ICH /V
V——— - pemcer odsimod dnume y

Pucynoxk 1.6 Cxema packyiaiki yKOPOUCHHBIX PEITbCOB




