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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

CMMMETPUYHDIE KABEJIN CBA3U

1 DneMeHTbl KOHCTPYKLIMM CUMMETPUUHbIX Kabenen
CBAI3U

1.1 PewueHue TMNOBbLIX 3agau

1. [eomeTpuyeckne pasmepbl Kabe-
J19 3@BUCAT OT ANAMETPA PyIiribl, 06pasy-
roLesi OCHOBOIONIAraroLy0 EANHNILY KOH-
CTpyKUmH. B criydae rnapHovi CKpyTku Tos1-
LYNHE, NpUOAaBIISEMAs KaXAbIM [TOBUBOM K
ANamMeTpy Kabess, 6yAeT paBHa CDEAHEN LMPHUHE MPOCTPaHCTBAE, 3a-
HUMAEMOro napou. Y B 1O Xe Bpems 3Ta TOJYMHA HE ByAET paBHa
LBOVIHOMY ANAMETPY U30/IMPOBAaHHON Xwu/ibl 2d;. BblBeCcTu @opmysy
415 pacyeTa TO/IYMHbI [10BUBE (AMAMETPAa TPyIinbl) 475 [8pPHOH
CKDYTKH.

TonwuHy nosuBa, cocTosLLe-
ro U3 NpPOBOAHMKOB MapHON CKPYTKM
dh, Nerko HamTW, onpeaenuB KaTeTbl
NpSIMOYro/IbHOr0  paBHO6eAPEHHOrO
TPeyrosibH1Ka, rUMOTEHY30M KOTO-
poro SIBNSIETCS PacCTosiHWe, paBHOe
AnaMeTpy M30/IMPOBAHHOMO NMpPOBOA-
HUKa d.

Mo Teopeme [udaropa (cm.

PUCYHOK): d} =x* +x* =2x*. OTKyAa

-/

[lMaMeTp NapHOI CKPYTKMU:

NER G

2. BriBecTvt gpopMy 1y 4715 PACHETA TO/ILMHBI [TOBUBA (ANAMETPA
TPYIIbl) 4715 3BE3JHON CKDYTKU.

d, =2n +x:d1+x:d1+i:dl(l+LJ:1,7ldl.
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- T "

TonwuHy nosuBa, CO-
| CTOSILEro M3 NPOBOAHMKOB
| napHoit ckpyTkn d, nerko
HaWTW, ONpeaennB rUNoTeHy3y

d; | MpsIMOYrofibHOro  paBHoben-

| PEHHOrO Tpeyronbhuka, kare-

TaMn KOTOPOro SIBNSIKOTCA pac-

| CTOSIHMS,, paBHble AMaMETpy

- ~  M30/MPOBAHHOrO MPOBOAHMKA
a.

Mo Teopeme [udaropa (cM. puUCyHOK): x> =2d}. OTkypa

xX= x/Edl .
[nameTp 3BE3AHOM CKPYTKMU:
d =2r+x=d +x=d +2d, =d1(1+ﬁ)= 2,41d, .

3. BO CKOJ/IbKO pa3 OT/IMHAETCS TOJIUNHE [10BUBOB, COCTOSLUNX
U3 ABYX PasHbIX TUIIOB Py MPOBOAHUKOB, €C/IU B EPBOM C/1y4ae
UCII0/Tb30BaHa NMapHasi CKPyTKa, BO BTOPOM — 3BE3AHASA? Ha CKO/IbKO
U3MEHNTCS 3TO COOTHOLUIEHME B C/Iy4ae AOrOJTHUTE/IbHOIO O6XMUMa
OYMaXxHOU U30/19LMN?

Mcnonb3ys gaHHble, nonyyeHHble B 3aga4ax 1 n 2, umeem:
d, 171d,

n

d, 24ld,

3
TakuM 06pasoM, TOMLIMHA MOBMBA, COCTOSILIErO M3 MPOBOAHM-
KOB MapHol ckpyTku, 6yaet B 0,71 pa3a MeHblle TOMLWMHbLI MOBMBA
3BE3AHOW CKPYTKMU.
Mpwn AONONHUTENBHOM OBXUME:
d, 0965d, 0965

L= =———-0,71=0,75.
d, 0909, 0,909

3

=0,71.

Mpy AononHMTENBHOM O6XMMe TO/LMHA MOBWUBA, COCTOSILLErO
M3 NPOBOAHWMKOB MapHOW CKPyTKK, 6yaeT B 0,75 pa3 MeHblle TOMLU-
Hbl MOBWBA 3BE3AHOM CKPYTKMU.

4. Ha cko/sbKo npoLeHToB oT/myaercs
A/IMHE TPOBOLAHUKOB, UCIIO/Ib3YEMBIX BO BTO-
Ft pPOM M YETBEPTOM  [10BMBax  Kabess
d 71 100x2x0,5. LLar ckpyTru xxmn 100 MM,
1

5
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[vameTp U3011MpoBaHHOMO NPOBOAHUKA:
d=d+2A=0,5+2-0,05=0,6 mm.

OvameTp rpynnol (napsbl):
d,=171d, =1,71-0,6 =1,026 mm.

[JnameTp UeHTpanbLHOro NoBuBa Npu N=2:

1

. 180°
sin——

D =1,026/1+ =1,026[l+ : !

s1n(90°)

CpeoHue avaMeTpbl (AMAaMETp OKPY>XHOCTM, MPOBEAEHHbIN ve-
pe3 LEeHTpbl CeYEHNst FPynn COOTBETCTBYIOWMNX MOBMBOB):
-ana 2 nosuBa D, =D+d, =2,052+1,026=3,078 mm ;

-ana 4 nosmBa D, =D+5d,=2,052+5-1,026 =7,182 mm.
KoathhnuMeHTbI YKpYTKM NMPOBOAHNKOB:

2 2
- Ans 2 nosuea: y, :\/an(%j =\/1+3,142(3i(())—7()8j =1,005;

2 2
- Ans 4 noemBa 7y, :\/an(%j :\/1+3,142(%j =1,025.

[NMHa CKpYYEHHBIX XMW1 B MOBKMBaX MO OTHOLUEHWIO K AJIMHE
Kabens L:

- BTOpOM L, =%,L =1,005-L;
- yeTBepToM L, =y,L =1025-L.
[nvHa >kun B 4eTBEPTOM MNOBMBE MPEBLIWAET ANNHY XWN BO

BTOpPOM MNOBWBE Ha ﬂzl’02$-100% =101,99% .

L, 1005-L

} =1,026-2 = 2,052 mm.

5. Havdtn paccrosHns mMexay LeHTpamu nap
TIPOBOAHNKOB,  HAXOAALUNXCA BHYTDU  YETBEDKU
MKC-7x4x1,2. Onpegesmrs AuamMeTp 3BE34HOU
rpyrns.

>  YKazawHwme: raposi rpoBOJHVIKOB B YETBED-
Ke Ha3bIBatOTCA IPOTUBOIMNO/IONHO PAacrioso-
JKEHHBIE POBOJHUKM BHYTDH YETBEPKU.

[VaMeTp VM30MPOBaHHOMN XMUIbi:
6
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A

2 Hampasuisionye cpesibl 3J1eKTPOCBSA3U

d=d+28+2A=12+2-08+2-0,05=2,9 mm.
PacctosiHne mMexay mnapaMu COOT-
BETCTBYET BE/IMYMHE X.
Mo Teopeme Mudaropa: x*=2d;. ,

OTkyna
x=+2d, =141-d, = 4,09 an.
OnameTtp 3BE3AHOW rpynnbl

d, =241d, =699 mu.

1.2 3apaum ansa caMOCTOATESIbHOIO peLueHUs

1. OnpeaemTs, CKOTbKO K/IOrpamMmM MEAN U CBUHLIG HaxoasaTcs
B CTPOUTE/IbHOU [/TnHE kabensa TI™ 10x2x0, 5.

2. Havitu paccrosHne Mexay LEHTpaMu rapbl rpOBOAHMUKOB,
HAXOAAUMXCS BHYTDU YETBEPKN B Kabene C KOpAE/IbHO-OYMAaxHOM
uzonaumert MK 4x4x1,2 u onpeaeinTs AUaMETP 3BEIJHOM rPyIifibl.

3. Havitn paccrosHne Mexgy LEHTPaMu rapbl poBOLHNKOB,
HAXOAAUMXCS BHYTDU YETBEPKN B Kabene C KopAE/IbHO-OYMAaXHOM
uzonaumest MKTII 4x4x1,2 n orpesemTs ANaMETD 3BE34HON PYIifibl.

4. Havitn paccrosiHme Mexzy LEeHTPpamMu napbl POBOAHMUKOB,
Haxo4aILUNXCs BHYTDH YETBEDKM B KAbE/Ie CO CII/IOWHON 10/INITIIIE-
HoBoU nzonaumesi MKIIB 4x4x1,2 u onpese/mTs ANameTp 3Be34HOH
rpyrnei.

5. Havt pacctossHme Mexzy LeHTPaMu rapel rpoBOAHUKOB,
HaxXo4sUMXCS BHYTDU YETBEPKY B KABESIE C OPUCTO-IT0/IUITIIEHOBOH
uzonaumer MKTIT 1x4x1,2 n onpegemTs ANaMETD 3BE34HON PYIIibl.

6. Ha cKo/IbKO MPOLIEHTOB OT/IMHAETCS PACCTOSIHNE MEX]Y LIEH-
TPAMU  11apbl  NPOBOAHMKOB YETBEPOK Kabeneud MKIIM 4x4x1,2 u
MKTII 4x4x1,05?

2 MNepBuYHbIE NapaMeTpbl Nepeaaumn
2.1 PewueHue TMNOBLIX 3agau

1. Onpegesmts, HAcKo/IbKO U3MEHUTCS COMPOTUB/IEHUE CUM-
7



CRM Cb YnpaBJsieHUe JUCTAaHIIMOHHOI'0 06y4YeHHs U MOBbIIEHUS KBaIUPUKALIUU

Hanpassidwomue cpefibl 3/1eKTPOCBA3U

METPUYHOU Lierm B Kabene MKCI 4x4x1,2, ecin B riepBoM c/iyyae o
HEU OpPraHn30BaH CTaHAAPTHbLIN KaHalsl TOHA/IbHOVM YacTtoTbl, BO BTO-
POM 6bl/Ia MCII0/Ib30BaHa cucTema repegaqmn K-60, B TpeTbem ciyqae
— UKM-30. Pacyers! ripoBogUT, Ha BEPXHUX YACTOTaxX MEPELABAEMbIX
CUIrHAJIOB.
[MamMeTp N30/ IMPOBAHHOM XUSIbl:
d=d+25+2-2A=12+2-0,8+2-0,05=2,9 mm.
PaccTtosHue mMexay LeHTpamMy NpoBOAHUKOB:
a=~2d,=1,41-2,9=4,09 an .
ConpoTueneHune npoBoaHMKa NOCTOSHHOMY TOKY:
4000p  4000-0,0175
nd®  314-(1,2)
3HaueHusa kr ans 3agaHHbIX YacToT:
- TY (4 KTL) 0,0105d// =0,0105-1,2-+/4000 = 0.8 .

- K-60 (252 KTL) 0,0105d+/f =0,0105-1,2-4/252000 =63 .

- UIKM-30 (2048 KI') 0,0105d+/f =0,0105-1,2-+/2048000 =18,0 .

3HaueHuns dyHkunin F(kr), G(kr), H(kr) onsi 3aaaHHbIX 4acToT:
- TY: F(kr)=0,002; G(kr), H(kr) MOXHO He paccyMTbiBaTb, T.K. Nepe-
Aaya MAET Ha HM3KOW YacToTe.
- K-60: F(kr)= 1,498; G(kr)= 0,985; H(kr) = 0,586.

- UKM-30: Flkr)= */5’1"3 _ ‘/5'28‘3 —5614;

R, = =15,48 Om/xm .

G(kr) = ﬁkr_lzﬁ';8_1=3,057;
_ 132k-5 242 3/218-5 242
k) = l:\/_krl kr}oz{x/_ligl 18}069

ConpoTuBneHne AONONHUTENBHbLIX MOTEPb HA BUXPEBble TOKU B
cocegHnX npoBoaax u MEeTasInYeckon obonouke:

-TY: Ry =R, f[KF“] =(7,5+ 14‘/ S0 =04 Ol

- K-60: Ry, =R, 1, L =(75 252 _ 413 Onlron.
V" 200 V 200
VKM-30: R, = R, 01| [KF W _ (75414 ‘/200408 68,8 O/ .

AKTMBHOE  COMPOTUB/IEHME LIENM MEepeMeHHOMY TOKY (Koad-
8
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uumeHT p=5)
-TY: R=2Ryy[l+ F(kr)]+ R, =2-15,48-1,02-[1+0,002]+ 3,04 = 31,64 +

+3,04 =34,680m /xm ;

pG(kr)(d/ a)’
|- H(kr)(d | a)’

2
5-0,985(41’029]
x| 1+1,498 + ’

12\

- K-60: R= 2R0;{1 + F(kr)+ } R, ==2-1548-102x

+24,13=9298+24,13=117,110m/xm ;

1—0,586-(
pG(kr)(d/a)*

-~ WKM-30 R=2Ry 1+ F(k
"X[ R a)

}LRM ——2.15,48-1,02x

2
5-3,057-(43’59}
x| 1+5,614+ 7/ |+68,8=253,04+ 68,8 =321,84Om/ on.
120,69 2

PasHuLUa nokasaTeneu:
- Mexay TY n K-60: AR=117,11-34,68=82,43 Om/xm;
- Mmexay K-60 n UIKM-30: AR =321,84-117,11=204,73 Om/xm;
- Mexay T4 n UIKM-30: AR =321,84—-34,68=287,16 Om/xm .

2. OripegesmTs, BO CKO/IBKO Pa3 YMEHBIUNTCS BHYTDEHHSIS HH-
AYKTUBHOCTE CUMMETPUYHON e B Kkabesrne MKCI 4x4x1,2, ec B
1EPBOM CJ/IyHae 1o HeV opraHn30BaH OAMH CTaHAAPTHbIU KaHasl To-
HA/IbHOW YacTOTbl, @ BO BTOPOM C/ly4ae 6bl/ia MCII0/Ib30BaHa CUCTEMA
nepegayqn K-300. Hemy 6ygyT ripy 3TOM paBHbI O6LNE 3HAYEHUS NH-
AYKTUBHOCTH L[AHHOU CUMMETPUYHOM Lerm? Pacyets! rpoBoguTs Ha
BEPXHUX YACTOTaX MEDELAGBIEMbIX CUIMHAEIIOB.

M3 peweHns 3agaun 1 umeem cregylowme napameTpbl Lenu:
AVAMETP W30MMPOBAHHOW XWNbl: d, =2,9 mm ; PacCTOsiHUE MeXxay

LleHTpaMn NpOBOAHUKOB a = 4,09 mm .
3HayeHus kr ang 3agaHHbIX 4aCToT.
- T4 (4 KTL): 0,0105d4/f =0,0105-1,2-+/4000 = 0.8 .
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- K-300 (1300 kIw): 0,0105d\/?=0,0105-1,2'\/1300000 =1437.
3HaueHune dyHkumn Q(kr) aAnsg 3agaHHbIX YacToT:
- TY: Q(kr)=0,999.
- K-300 Qtkr)= ﬂ :ﬁ =0,197.
kr 1437
BHYTpEHHSS MHAYKTMBHOCTb Ha 3afiaHHbIX YacToTax:
T L,=05-%-u,0(kr)- 10 =0,5-%-0,999-107* I'n/xm .
-K-300 Z,=0,5-%-u,Q(kr)- 107 =0,5-%-0,197-10* I'n/xm.
OTHOLEHNE BHYTPEHHUX MHAYKTUBHOCTEN:
Ly 05-%-0999-107
Licso 05-%-0,197-107
TOHanbHON YacTtoTe 6yaet B 5,071 pa3 6osbLue.
MHAYKTUBHOCTb Ha ABYX YacToTax:

=5,071, T.e. BHYTPEHHAS MHAYKTUBHOCTb Ha

4,09 - 12

LA urQ(kr)} 107 =1,02- 4lnT2+ 0,999 [x
.

a

- TY: L:x[4ln

>

2
x10™ =8,20-10"* = 0,820-107 = 0,820 Ml /KM ;

. 4,09-12
+urQ(kr)]104 =1,02- 4lnT2+0,197 x

>

a—

- K-300: L= X[4ln

B
2

x10™ =0,739 mln/xm .

3. OnpegesmTs, HACKO/IbKO OT/IMYAOTCS EMKOCTU MAEATIBHOU 1
DPEASIBHON CUMMETDMYHBIX Liened kabens MKCI 4x4x1,2, ecm ux na-
PaMETPbI COBNAAAOT.

M3 peweHuns 3agaun 1 umeem cregylowme napameTpbl Lenu:
AVAMETP W30MMPOBAHHOW XWNbl: d, =2,9 mm ; PacCTOsiHUE MeXxAay

LleHTpaMn NpOBOAHUKOB a = 4,09 mm .
AvameTp rpynnbl d, =2,41d, =2,41-2,9=6,99 yum .
EmkocTb naeanbHom uenu:

10
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107 1,25-107°
C, = = = =192 n 101
ne=" 36m4=" 36 bt
r r 0,5-1,2

MonpaBoyHbI  KOIDMULMEHT, XapaKTepusylolmii  61mM30CTb
NPOBOJIHMKOB 3BE3[IHON CKPYTKU

2 2 2
—d) - 2,9-12) -4
¥ - (d, +d, ar)2 “_ (6.99+29-1, )z ,092 0637
(@, +d —df +da* (699+29-1,2) +4,09
EMKOCTb peanbHOM Lenu:
c - xe, 10 1,02-1,25-10°
py - .
361{‘“"} 361n| 209-0:637
r 0,5-1,2
Pa3Huua emkocTel C,, —C,=2412-1972=44u®/xm .

=24,12uD/Kkm .

4. Onpegenmts, BO CKOJIbKO pa3 OT/IMYaeTcs poBOAUMOCTb
US0SIAUMM  CUMMETPUYHOYM  riapbl B Kabensx MKCI 4x4x1,2 u
MKT 4x4x1,2. Ha kabensx paboraer cucrema riepegaqdn K-60. Pacye-
Tbl [IPOBOANTD HA BEDXHEN M HIKHEU YACTOTaX.

PaccunTtaem napameTpbl Lene.
MKCr-4x4 (U3 3amaun 1): AOvaMeTp  M30/IMPOBAHHOM  XXWibl
d =29 mm;  PpaccTosHMe  Mexay  LUeHTpamMuM  MpOBOAHWKOB

a=4,09 um; AVaMeTp rpynnbi d, =699 um; €MKOCTb
C=2412u®/xm.
MKT-4x4:

AVNAMETP U30/IMPOBAHHOM XXWUJbl:
dy=d+25+2-2A=12+2-081+2-2-0,17=3,5 um .
PaccTosiHne mMexay UeHTpaMu NpoBOAHMKOB
a=+2d,=1,41-35=4,94 un.
AvameTp rpynnbl d, =2,41d, =2,41-3,5=8,44 ym .
MonpaBoYyHbIN KO3DDULMEHT:
(d,+d -df -a® (844+35-12) —4,947

¥ = - =0,651.
Vo (d,+d, —d) +a®  (8,44+3,5-12) +4,94°

11
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-6 -6
EmkocTb: C = xe 107 _ 1,02:135-10 =22, 78u®@/xm .

361n["‘"} s61n +94:0.651
r 0,5-1,2

3HauyeHus tgsd:
a) MKCr
- HWXHSS YacToTa (12ku) 3-107%
- BepxHsg yacToTa (252 k) 12-10%;
6) MKI
- HWXHSS YacToTa (12ku) 55-107%
- BepxHag yactoTa (252 ki) 160-10™.
O6a kabensi — maructpanbHble. R,; = 10 000 MOM-KkM.

MpoBOANMOCTb:
a) MKCr
- 126U G =——+ 0 Crgd =;6+2-3,14.12.103 :24,12:107 -3
R, 10000-10
x107* = 0,55 uxCm/xm
- 252 klu: G=L+0)Ctg6:;6+2~3,14-252-103 -24,12-107 x
R 10000-10

x12-107* = 4581 mxCm/km ;
6) MKI

-12kMy: G =Ri+mag6: +2-3,14-12-10°-22,78-107 -55x

10000-10°

%107 =9,44 uxCm/xm ;

- 252 klu: G=L+thg6:;6+2~3,14-252~103 -22,78-107° x
R 10000-10

x160-10* =576,81 mxCm/xm .
OTHoLWeHne I'IpOBO,CI,VIMOCTGVI:

GMKF 12 — % — 17,16 , GMKF 252 — 576,81

GMKCF 12 0755 GMKCF 252 45’81

=12,59.

2.2 3apaum [ CaMOCTOSITENIbHOIO pelleHMsA

1. Onpegenmts, HACKO/IbKO U3MEHUTCS COMPOTUB/IEHNE CUM-
MeTPuYHOU Lerm B kabesne MKI™ 4x4x1,2, ecm B riEpBOM C/Iy4ae 1o
HEY OpraHM30BaH OAMH CTaHAADTHBIM KaHasl TOHA/IbHOU YacToTbl, BO
BTOPOM UCII0/1b30BaIacks cuctema nepegaun KPP-30, B TpeTsem ciy-
4ae - K-60. Pacyersi npogogurblzﬁa BEPXHUX YaCTOTaX.
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2. OripegesmTs, Hacko/IbKO U3MEHUTCS COMPOTUBIIEHNE CUM-
METPUYHOU erm B Kkabesne MKCI 4x4x1,2, ec/m B NepBoM C/ly4ae Ka-
be/ib HaxoauTcd B Cpege ¢ Temnepatypoyi t=20°C, Bo BTOpoM -
t=-30°C o cummeTpuydHoHA Lern paboTaer cuctema nepegayu K-60.
Pacyers! poBOAUTE HA BEDXHEN W HWKHEN H4acTOTe NEpesaBacmMoro
cUrHasna.

3. Onpegesmts, BO CKOJIbKO pa3 USMEHNTCS BHYTDEHHSIS UHAYK-
TUBHOCTb CUMMETPUYHOU Lierm B kabesne MKI™ 4x4x1,2, ecim B NEPBOM
CIYYae 1o Heu OpraHu30BaH OAMH CTaHAAPTHbIM KaHasa TOHA/IbHOMU
4acToThl, @ BO BTOPOM C/ly4ae Obl/ia MCII0/Ib30BaHa CUCTEMA TEPEAAYN
K-60. Yemy 6y[yT ripu 3T0M PaBHbI OOLUNE 3HAYEHMUS MHAYKTUBHOCTYU
JAHHON CUMMETDUYHOM Lernu? Pacyersi rpoBoanTb Ha BEDXHUX Ya-
CTOTax rePELaBAEMbIX CUIMHA/IOB.

4. OnpenemmTb, HACKOIbKO OT/IMYAIOTCI EMKOCTYU UAEATbHON 1
DPEASIBHON CUMMETPUYHBIX Lienev kabesns MK 4x4x1,2, ecim ux napa-
METPbI COBNAAAOT.

5. Onpege/mts, BO CKO/IbKO pPa3 OT/IMHAETCA [1POBOAUMOCTL
UBOIAUM  CUMMETPUYHOVM  riapbl B Kabesrsx MK 1x4x1,05 wu
MKTI™ 1x4x1,2. Ha kabensx paboraer cucrema repegayqv K-60. Pacqe-
Tb! IPOBOANTL HA3 BEDXHEH YacToTe.

6. OnpegesmTs, YeMy paBHbl M BO CKOJIbKO pa3 OT/IMY3IOTCS CO-
[IPOTUB/IEHNS CUMMETPUYHBIX LIENEH MEPBOrO U BTOPOIro 0BUBAa Ka-
bens MKTI 7x4x1,05. Ha kabesnsix pabotaer cucrema rnepegayn K-60.
Pacyersi npoBoanTb HAa BEPXHEN YACTOTE.

7. OnpegesnnTs, YeMmy pPasHbl 1 BO CKO/IbKO pPa3 OT/IMYaroTcs co-
MPOTUB/IEHNS] CUMMETPUYHBIX LIENEH EPBOro M BTOPOro I0BHBA B
Kkabensax MKII 7x4x1,05 n MKTIA 7x4x1,05 coorBeTcTBeHHO. Ha ka-
bensax paboraer cucrema nepegayn KAMA. Pacuets! npoBoAuTs Ha
BEPXHEH YaCTOTE CUCTEMbI IEDELAYH.

3 NMepBuyHbIE NAapaMeTpPbl Nepeaavyn BO34YLWHbIX JIMHUN
3.1 PeweHue TMNOBbLIX 3aAaud

1. Ornipegesintb, HACKO/IbKO U3MEHUTCS COMPOTUB/IEHNE CUM-
Mé'TpM‘JHOﬁ yerim BO3,£7yLUHO//7 JIMHUN CBA3M, eC/in B [EPBOM CJTy4ae
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LEMNb HAXOANTCS B CDEAE C TEMIEDPATYpou t=+30°C, Bo BTOpOM — C
remnepatypou t=-30°C. [lo cummMeTPUYHON LIEMN U3 CTA/IbHBIX [1POBO-
40B AnamMeTpom 4MM paboTaeTr cuctema rnepegayv B-3-3. Pacuersi
TIPOBOANTH Ha BEPXHEN U HIDKHEN YaCTOTax MePefaBaeMbiX CUrHa/IOB.

KoathhrLMEHT BUXPEBbLIX TOKOB:
- 4Ty k =0,075,/f =0,075/4000 = 4,74, oTkyna kr=9,5;

- 31 Ky k=0,075// =0,075/31000=13,20, oTkyna kr=26,4.
3HaueHunsa koadduumeHTa F(kr):
-4 kl'y Alkr)=2,62;

-31 KMy Fhr) = ‘/5’;"3 - 1’41‘246’4‘3

=8,56
ConpoTuBneHue uenu NoCToOSHHOMY TOKY:
4000p 4000-0,138
R, = 2 2
nd 3,14-4
ConpoTuBneHne nepeMeHHOMy TOKY npu TemnepaType +20°C:
- 4kTU R =2R,[1+ F(kr)]=2-10,99-(1+2,62)=79,55 Om/xnm ;

- 31 KTy R =2R,[1+ F(kr)]=2-10,99-(1+8,56)= 210,08 Om/xm .
ConpoTuBneHue nepeMeHHOMY TOKY rpu TemnepaType +30°C:
- 4KTU R, = Ry [1+ a4 (1 —20)]= 79,55 - [1+0,0046 - (30 — 20)] = 79,55 x
x[1+0,046]=83,21 Om/xu
=31 KMy R, = Ry [l + 0, (£ —20)]= 210,08 [1+0,0046 - (30 —20)| = 210,08
x[1+0,046]= 219,74 Om/xcnm .
ConpoTuBneHue nepeMeHHOMY TOKY npu TemnepaTtype -30°C:
- 4KTU R, = Ry [1+ 0, (1 —20)]= 79,55 - [1+0,0046 - (- 30— 20)| = 79,55 x
x[1-0,23]= 61,25 Om/xn
=31 KU R, = Ry [1+ . (1 —20)]=210,08-[1 +0,0046 - (- 30— 20)] =
=210,08-0,77 = 161,76 Om/xm .

PasHuL@ conpoTUBNEHWIA
- Ha HWXXHeWN yacToTe AR =83,21-61,25=21,96 Om/xm ;

- Ha BepxHen yactoTte AR =219,74-161,76 = 57,98 Om/xm .

=10,99 Om/Kxm .

2. OnpegesnnTs, HACKOIbKO U3MEHUTCS UHAYKTUBHOCTL 1EDBOV
cuMMETPUYHON eru ripo@uisa NO3 B BO3AYIHON JIMHUN CBS3M, EC/U
B [1EPBOM C/Iy4ae HA HEU UCII0/Ib30BaHbI CTa/IbHbIE MPOBOAA ANAMET-
POM 4 MM, & BO BTOPOM — Megz,%/e14 T0r0 Xe guamerpa. [lo cummer-
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DPUYHON Liery paboTaeT cucTeMa nepegayn B-3-3. Pacyer ripoBoguTs
Ha BEDXHEN M HYKHEN YaCTOTaxX CUCTEMbI [IEPEAAYN.

PaccTosiHne Mexay npoBoAaMu nepsoi uenu npocunsa NO3
pasHo 20 cMm.

KoaddpuumeHT BMXPEBbIX TOKOB A8 CTaslbHbIX MPOBOAOB — U3
3ajaum 1:
- 4kly;: kr=9,5;
- 31 kl'u: kr=26,4.

[ns MeaHbIX NPOBOAOB

- 4Ty & =0,021f =0,021/4000 =133, oTkyna kr=2,7;

- 31 KTy & =0,021f =0,021/31000 = 3,7, oTkyna kr=7,4.

3HaueHusa koaddumumeHTa Q(kr) onsa cTanbHbIX NMPOBOAOB
- 4 kl'y Q(kr)= 0,296;
22 2141 .
31k Q(kr) =222 o " 204 =0,107,
A1 MEAHBIX MPOBOAOB:
-4 kl'u Q(kr)= 0,888;
- 31 kl'u Q(kr)= 0,379.
MNHAYKTUBHOCTb ANsi CTallbHbIX NMPOBOAOB:

-4«kMy L :[4ln£+p,,Q(kr)} 107% = [4111 2010 +130~O,296]104 =
r

=5,69 mln/xm;

-31kMy L =[4ln£+urQ(kr)]104 =[
r

=323 mln/xm;
ana MeaHbIX NpoBOAOB:

-4ky L= [4ln£+prQ(kr)]104 =[41
r

=193 mlu/xm ;

20- 1O+130 0107} 107 =

n 202'10 + 0,888]104 =

20-10

-31 kY L= [4ln£+p,rQ(kr)]104 =[4ln +0,379]104 =
r

=1,88 mln/xm .

Pa3HML|,a B MHAYKTUBHOCTW:
-4 kly AL=5,69-193=3,76 mln/xm;

-31kly AL=3,23-1,88=135mln/xm.
15
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3. Onpegesints, HaCKo/IbKO OT/IMYaroTCsd emMkoctu 12 u 13 cum-
METPUYHBIX LEne rpoguss NO4 B BO3AYIIHOM SIMHWUY CBA3M, €C/TU Ha
HEU UCII0/Ib30BaHbI CTa/IbHBIE MPOBOAA ANAMETPOM 4 MM,

PaccrosHne mexay nposogamu 12 uenun npoduns N24 pasHO
20 cM, Mexxay nposogamu 13 uenun — 60 cmM.

EmkocTtun
—6 —6
12 yenb: C= 0" _ 1020'10 =6,03 n®/Kkm;
36In% 36l
r ,5-4
-6 -6
13 uenb: C= 10 = 1060-10 =487 u®/xm .
36In% 36l
r 0,5-4

PasHocTb emMKkocTel AC =6,03-4,87 =1,16 u®/xm .

4. Oripege/mTs, HACKO/IbKO OT/IMYEIOTCS POBOAUMOCTU U30/1S-
U CUMMETPUYHON LIEMU BO3ILYLLIHON JIMHUN CBSA3M HA BEPXHEH u
HIWDKHEN YacToTe cuctembl rnepegayn B-3-3. Pacyer npoBoanTs B
CYXYI0 U CbIPYIO 110rogy.

B cyxylo noroay
-4y G=G,+nf =0,01-10°+0,05-107-4-10° = 0,21 uxCm/ xm .
-31kMy G=G,+nf=0,01-10°+0,05-107-31-10° = 1,56 mxCm/xcm .
B ceipyto noroay
-4 kY G=G,+nf =0,05-10°+0,25-107-4-10° =1,05 uxCm/xcm .
-31kMy G=G,+nf=0,05-10°+0,25-10"-31-10° = 7,8 mxCm/xm .

Pa3HOCTb NpOBOAMMOCTEN:
-4 kly AG=1,05-0,21=0,84 uxCm/xm .

-31kly AG=7,8-1,56=6,24 uxCm/xm .

3.2 3apaum AN CaMOCTOSITE/IbHOIO pelleHu s

1. OnpegesmTs, BO CKOJIbKO pPa3 YBEMYUTCS COMPOTUB/IEHUE
CUMMETPUYHON LIEMU BOILYILIHON JIMHUMU CBA3M, EC/IU B [IEDBOM C/TyHae
Ha HEW UCIIO/Ib30BaHbl MEAHBIE MPOBOAE ANAMETPOM 4 MM, & BO BTO-
POM — CTaJIbHbIE TOrO XXe AUaMETPa. [10 CuMMETDUYHOM Lienmu paboTa-
ET aucTema nepegayn B-3-3. Pacyets! npoBoanTs Ha BEDXHEN 1 HIK-

16
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Heu yacrorax repegaBacMbix CUrHasios.

2. Oripegesints, HAacko/IbKO U3MEHUTCS COMPOTUBIIEHNE CUM-
METPUYHOM LIEN BO3ZYLLIHON JINHNUU CBSI3M, €C/iN B IEPBOM C/IyYae Ha
Heu paboraer cuctema riepegayn B-3-3, a Bo Bropom — B-12-2. B ye-
11 UCIIONIL3YIOTCA MELHBIE NPOBOAa ANAMETPOM 4 MM. PacyeTsi rpo-
BOAUTb HA BEPXHEU M HIKHEN YaCTOTax NEPEABAEMbIX CUMHAIIOB.

3. Oripege/mTs, HAcko/IbKO U3MEHUTCS COMPOTUBIIEHNE CUM-
METDUYHOU LIEMU BO3AYILIHON JIMHUN CBS3M, €/ B [1EPBOM C/TyYae
Lernb HaxoquTcs B CPEJe C TeMrepatypor t=+25°C, Bo BTOpoM — C
remnepatypou t=-20°C. [lo cumMMeTPUYHON LIEMN U3 CTA/IbHBIX [1POBO-
40B AnameTpom 4MM paboTaeTr cuctema rnepegayn B-2-2. Pacuersi
MIPOBOANUTD HE BEDXHEN M HYDKHEH YACTOTaX MEPEAABAEMbIX CUMHA/IOB.

4. OnpegesmTb, HACKOIbKO M3MEHUTCS COMPOTUB/IEHNE CHUM-
METPUYHOM LIEMU BO3LYLIHON JIMHUN CBS3M, €C/i B 1EPBOM C/Ty4ae
LENb HAXOANTCS B CDEAE C TEMEDPATYPou t=+30°C, BO BTOpOM — C
remrepatypout t=-20°C. [lo cuMMETPUYHOU Leru U3 MEAHBIX [1POBO-
A0B ANaMETPOM 4mMM paboTaeT cuctema rnepegayn B-12-2. Pacyersi
MPOBOANTL HA BEPXHEH M HIKHEN YacTOTax NepegaBacMbiX CUIrHA/I0B.

5. Onpegesmrs, HACKOIbKO U3MEHUTCS MHAYKTUBHOCTbL EPBOU
cuMMETPUYHON Lerm ripo@uisa N1 B BO3AYIHON JIMHUN CBS3H, EC/TU
B [1EPBOM C/Iy4ae Ha HEU UCIIO/Ib30BaHbI CTa/IbHbIE MPOBOAA ANAMET-
POM 4 MM, & BO BTOPOM — MELHBIE TOro Xe Anamerpa. 1o cummeTpny-
HOU Lerm paboTaer cuctema rnepegaymn B-3-3. Pacyer rpoBoguTs Ha
BEDXHEN 1 HUKHEU YacTOTaxX CHUCTEMbI [TEPEAAYH.

6. OripegesinTs, Hacko/IbKO OT/INYarOTCS MHAYKTUBHOCTU 8 U 9
CUMMETPUYHBIX Lerned rpoguss NO3 B BO3AYILIHON JIMHWU CBS3Y, €CliU
Ha HEU UCIo/Ib30BaHbl MEAHbIE poBoga AnameTpom 4 mm. [lo cum-
METPUYHOU Lernu paboTaeT cuctema repegaqm B-12-2. Pacyer rpoBo-
ANTb H3 BEDXHEU M HUKHEN YACTOTAX CHUCTEMbI [TEPEAAYH.

7. OnpegesnTs, HackosIbKo OT/IMYEIOTCS MHAYKTUBHOCTU 4 U 5
CUMMETDUYHBIX LiEered npogwis N92a B BO3AYIHON JIMHUN CBS3H,
ec/m Ha HeH UCIIo/Ib30BaHbl CTasIbHbIE MPOBOAA ANaMeTPOM 4 mM. [To
CUMMETPUYHOM Lieru paboTaeT cucTemMa rnepegaun B-2-2. Pacyer rpo-
BOAUTL HA BEPXHEN 1 HUXKHEN YacTOTax CUCTEMbI IEPEAAYH.

17
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8. Onpefennts, HaCKO/IbKO U3MEHUTCS MHAYKTUBHOCTH EPBOH
cuMMETPUYHON eru ripo@uisa N1 B BO34YLWHOM JIMHUN CBS3M, EC/U
110 CUMMETPUYHON LIEMU B IIEPBOM C/Ty4Yae paboTaeT CUCTEMAE Iepe]a-
yu B-2-2, a Bo BTOpoM — B-3-3. Ha JimHuM UCro/Ib30BaHbI CTa/lbHbIE
11P0BOAE ANaAMETPOM 4 MM. PacyeT rpoBoauTs Ha BEDXHEU W HIKHEN
YacToTax cUCTEMbI [EDELEYH.

9. OnpegemTs, HACKO/IBKO OT/IMHatoTcs eMkoctu 12 v 13 cum-
METPUYHBIX LEneH ripoguns No4a B BO3AYLIHOU /IMHMN CBS3U, €C/TH
Ha HeH MUCII0/Ib30BaHbI CTa/IbHBIE MIPOBOAAE ANAMETPOM 4 MM,

10. Onpegesints, BO CKOJIBKO pa3 OT/IMYEIOTCS POBOANMOCTH
UBONI[LIMN CUMMETPUYHON LIEMU BO3LYLLHON JIMHUN CBSI3H, EC/IN B 1ED-
BOM C/lydae 1o Hew paboraer cuctema rnepegayn B-3-3, a Bo BTO-
poM — cuctema nepegaqm B-12-2. Pacyer rnpoBoAuTb Ha BEDXHEH U
HVWKHEN 4acToTax B Cyxyro rorogy.

4 BropudHble napaMeTpbl nepegayuu
4.1 PewneHue TUNOBLIX 3a4au4

1. OnpegemmTs MUHUMATIbHOE M MAaKCUMA/TIbHOE 3HAYEHUS BOJT-
HOBOIO COMPOTUBIIEHNS 3/IEKTDOMArHUTHOM BOJIHE, IPOXOAALLEN 110
CUMMETPUYHOM nape kabesns MKCI 4x4x1,2, ecim kabesib paboTaer ¢
cucremovi nepegaym K-60.

DKCTpeMasibHble 3Ha4yeHMsl BOSIHOBOrO COMpOTMBAEHMS 6yayT
HabnoaaTbCs Ha BEPXHEN U HDKHEN YacToTax CMCTEMbI Nepedad. Ans
pacyeTa BTOPWYHbLIX MapaMeTpoB Mepefayn paccynTaeM repBUYHbLIE
napameTtpol R, L, C, G.

M3 3agay 1, 3 1 4 Tembl 2 («lNepBM4yHbIE NapaMeTpbl nepeaa-
Un») MeeM:

-aKTUBHOE COMpPOTMB/IEHME MEpPEeMEHHOMY TOKY Ha 4yactoTte 252 kly,
R=117,11 kl'y;

- eMKoCTb C= 24,12 HD/KkM;

- MPOBOAMMOCTb M30N5UMKM Ha YacToTte 12 kl'y G = 0,55 MKCM/KM;

- NPOBOAMMOCTb M3015UMM Ha YactoTe 252 kl'y G = 45,81 MKCM/KM.

TaknuM 06pasoM, HeOOXOAMMO HaWTK 3HAYeHWe R Ha 4acToTe
12 kl'y n L Ha obeunx yacToTax.

M3 3apgaun 1 TeMbl 2 TaKKe UMeeM:

- AMAMETP M30NIMPOBAHHOM XWUnbl: d, =2,9 wm ;
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- PACCTOSAHNE MeXAY LieHTPaMn NpPOBOAHWUKOB a = 4,09 i ;

- AMaMEeTp rpynnbl d, = 6,99 mum

- CONPOTMB/IEHNE NPOBOAHMNKA NMOCTOSAHHOMY TOKY R, =15,48 Om/km .
3HaueHusa kr ans 3agaHHbIX YacToT:

- 12 kluy: 0,0105d\/7=0,0105~1,2~\/12000 =14.

- 252 KI'W: 0,0105d,4/f =0,0105-1,2-4/252000 = 6,3 .

3HauYeHNss Heo6XOAMMbIX TabnMUHbIX (PYHKUMA AN 3aAaHHbIX
4acToT:
- 12 kl'y F(kr)=0,02; Q(kr) = 0,99; G(kr), H(kr) MOXHO He pacCYuTbl-
BaTb, T.K. Nepefaya MAET Ha HU3KOW YacToTe;
- 252 kl'u Q(kr) = 0,443.

ConpoTuBneHne AONOSIHUTENbHBIX NOTEPb Ha BMXPEBble TOKM B
COCefHMX MPOoBOAaxX M MeTanIMyeckon obonouke:

fxla] 12

-12kly R, =R = 7,5+14,/—=5,270M/KM.

U‘ M M 200 200 ( ) 200
AKTUBHOE COnpoTuBJIEHNE LENN NEPEMEHHOMY TOKY

- 12Ky R=2Ryy[l + F(kr)]+ R, =2-15,48-1,02-[1+0,02]+ 5,27 =

=32,21+5,27 =37,480m/ km .

MHAOYKTUBHOCTb:
ur 4,09- 12
- 12 Ky L=x[4ln +u,,Q(kr)]1o-4 =1,02- 4lnT2+0,99 x
r s
2
%10 =0,819-107 = 0,819 I/ xu ;
ur 40912
- 252 KTy L=;{4ln + p,,Q(kr)]lo-“ =1,02- 4lnT2+0,443 x
r s
2

x10™=0,764-10" = 0,764 ml'n/xm .

TakuM 06pasoM, Obinn NosyyeHbl ceaylowme 3HavyeHus nep-
BMYHbIX MApaMeTpPOB:
-12kly R= 37,48 kl'y; L = 0,819 MmIH/kM; G = 0,55 MKCM/KM;
- 252 kly R = 117,11 kl'y; L = 0,764 MIH/kM; G = 45,81 MKCM/KM.
Emkoctb C = 24,12 HD/KM.

Paccuntaem Bo/IHOBOE CONPOTUBAEHUE.
- 12 kl'u — HY. Ucnonb3yeM nonHyto opmyny
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;- [R+ioL | 37,48+i-2:3.14-12:10°-0819-10°
* VG+ioC 10,5510 +i-2-3.14-12-10° -24,12-10
_\/ 37,48+61,72-i

0,55-107° +18,18-107* i
BOCI'IOJ'Ib3yeMC$| (bopMynaMM pacyeTa A1 KOMMMAEKCHbIX YNCEN.

1,72
Fovenmen = 375487 +61,72% =7221, O urorumens = A1CLE 617 =58,73°,
o ; 37,48

>

~(0.55-10°F + (18.18-10} =18.18-10",

rSHaML’HamGJﬂ

18,18-107
=arctg———=89,98°;
(PJ’HHJ’I@HQ”I@,W g 0’55 . 1076
TOrga
72’21 . 658,7301' 72’21 58‘73"789‘98"1_ s e
Ze :\/18,18-10'4-e89~98°" V181810 © T s192Te
- 252 kl'y — BY:

-3
Z, = ‘/5 = w =0,17797-10° =177,97 Om.
C V241210

2 OnpegesinTb KO3Qh@UUNEHT 3aTyXaHUs CUMMETPUYHOU LIEMI B
Kabene MKCI 4x4x1,2, ecim kabesib paboTaeT C CUCTEMON NEPesayn
K-300. [lokazate, BO CKOJ/IbKO pa3 roTepu B META/IE OO/blUE U/
MEHBLUE MOTEPH B AUIJIEKTDUKE. PacyeTsl poBOAUTE Ha BEDXHEU U
HVKHEN YacToTax repEaqH.

[na HaxoxaeHus koadduumeHTa 3aTyxaHuMs Ha 4actoTax 6o-
nee 40 kl'y HeobxoAMMO 3HATb BCE 3HAYEHMS MEPBUYHBLIX MapaMeT-
poB.

M3 3apgau 1, 2 Tembl 2 («[lepBMYHbIe MapaMeTpbl nepeaaqn»)
nMeeM:

- UHAYKTMBHOCTb Ha YactoTte 1300 kl'u L = 0,739 MIH/KM;
- eMKoCTb C= 24,12 HD/KkM.
KpomMe Toro, U3 npeabiaywein 3agauu:
- AViaMeTp M30/IMPOBAHHOM XWUNbl: d, =2,9 mu ;
- PacCcTosiHME MeXy LeHTpaMu NPOBOAHWUKOB a = 4,09 mum ;
- AMAMEeTp rpynnbl d, = 6,99 mum
- COMpPOTMBIIEHME NPOBOAHNKA MNOCTOAHHOMY TOKY R, =15,48 Om/xm .
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

3HayeHus /(/’,CI,J'IFI 3alaHHbIX 4aCToT:
- 60 KU 0,0105d+/f =0,0105-1,2-4/60000 = 3,1.

- 1300 KTu: 0,01054/f = 0,0105-1,2-+/1300000 = 14,36 .

3HayeHuss HeobXxoaMMbIX TabNMUHbIX (YHKUMA ANs 3afaHHbIX
4acToT:
- 60 Kkl'y: F(kr)= 0,351; G(kr)= 0,425; H(kr) = 0,362; Q(kr)= 0,83.
- 1300 KTg: F(ke) = \/513’—3 _ 5-14236—3

=4,327,

V2kr=1 2-1436-1
8

G(kr) = e

=2414,

kL Woke=s 02| o
4 2kr-1 ’

ConpoTuBneHne AonNONAHUTENbHbLIX NOTEPb HA BUXPEBLIE TOKU B
cocegHnx npoBoaax u MeTa/Inyeckon obonouke:

fxl] f 60
-60 kly: R, =R =(7,5+14),/— =11,78 Om/xm ;}
U Ky M 200 200 ( ) 200 M KM

f[xl) 1300
-1300 kl'y: R,, =R =(75+14),|—— =54,81 Om/xm .
U Ry M 200 200 ( ) 200 M KM

AKTMBHOE COMpOTMB/IEHME Lenn nepemMeHHOMy TOKy (Koaddu-
UMeHT p=5)
pGkr)(d / a)*

-60 KlMy: R=2R.y| 1+ F(kr)+
°X{ (kr) 1- H(kr)(d ] @)

2
5-0,425- 12
4,09

1,2
4,09

}+RM ==2.1548-1,02x

x|1+0,351+

+11,78 =48,63+11,78 =60,410m / xm ;

2

1—0,362(

pG(kr)(d ] a)’

- 1300 kl'y: R=2R |1+ F(kr)+
"7{ (&r) 1- H(kr)(d | a)>

}+RM ==2-1548x

1,2

5-2,414-(

2
4,09j

— | +54,81=203,06 + 54,81 =
1,2

4,09

x1,02-| 144,327 +

1—0,675-[
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

=257870m/km .
MHAOYKTUBHOCTb:

4,09 - 12

—r +u,Q(kr)]10'4 ~1,02-|4ln——2 ¢
p 1.2

a

- 1300 kl'y: L :x{4ln

5

2
+0,197]-10™ = 0,738 wl'n/xum .
3HauyeHus tgsd:
- 60 kly: 7-10°*
- 1300 ky 20-10™*
npOBOLI,VIMOCTb mn3onauun.

1 1
-60KMY: G=—+ 0Cigd=———
R, 2770000 10°

x7-10™ =6,36 uxCm/xm ;

+2-3,14-60-10° - 24,1210 x

- 1300 KT G=L+mCtg8=;+2-3,14~1300-103 24,12 %
R, 10000-10°

x107-20-10™ =393,83uxCn/ km .
KoadhduUMEHT 3aTyxaHns

- 60 Ky a—ﬁ\/§+§\/z_ 60,41 [24,12-107° . 6,36-10°° )
2V 2\c 2 Vo0,803-107° 2
f -3
_9 —6
- 1300 KkIu: QZEJE+EJZ:257,87 2412107 39383-10°
2L 2\cC 2 0,738-107° 2
-3
wa—gﬁ; 113_9 =0,737+0,034=0,772 Hn/xm =6,709 05/ kxm .

MepBbiii UNEH B 3TUX BbIPAXEHUSX XapaKTEpW3YeT MoTepu B
MeTasnne, BTOPOW — MOTEPU B ANINEKTPUKE.

Ha 60 kI'y COOTHOLIEHWE NoTepb oo _ 0166 _ 276 .
aduaﬂe}cmpuk 0’0006
Ha 1300 kl'y cooTHOLEeHMe noTepb —SLvemans_ :% =21,68.

OusIeKmpuK

3 Onpegemts, HACKOILKO OT/IMHAIOTCS KOIQD@PUUMEHTs! @a-
22



CRM Cb YnpaBJsieHUe JUCTAaHIIMOHHOI'0 06y4YeHHs U MOBbIIEHUS KBaIUPUKALIUU

Hanpassidwomue cpefibl 3/1eKTPOCBA3U

3bl CUMMETPUYHBIX Lerned B kabesnax MKCI 4x4x1,2 u MK 4x4x1,2,
e Kabesm paboTaroT ¢ cucTeMovt nepegadm MKM-30. Pacyetsi ripo-
BOANUTb HA BEPXHEU YACTOTE CUCTEMbI IIEPELAYH.

[nsa pacueta koathdumumeHTa dasbl Ha Yactote 2048 kI Heob-
XOAMMO 3HaTb NepBUYHbIE NapaMeTpbl L u C

NapameTpbl kabens MKCI (13 npeablaywmx 3aaay TeMbI):
- AVaMeTp M30/IMPOBAHHOM XWUNbI: d, = 2,9 mm ;

- paccTosiHMe MeXay LUeHTpaMy NPOBOAHWUKOB a = 4,09 mw |
- CONPOTMBNEHNE NPOBOAHMKA MOCTOSHHOMY TOKY: R, =15,48 Om/xm ;
- eMKOCTb C,cr =24120D kM .
MNapameTpsbl kabens MKT:
- AVAMETP M30NPOBAHHON XKUSIbI:
d=d+26+2-2A=12+2-081+2-2-0,17=3,5mum ;
- paccTosiHMe MeXAay LEHTpaMy NpOBOAHWNKOB
a=+2d, =141-35=4,94 uu;
- AMaMeTp rpynnbl d, =2,41d, = 2,41-3,5=8,44 mm ,;
- MOMNpaBOYHbIN KO3PULIMEHT:
(d,+d, —d) -a®  (8,44+35-12) —4,94°
Y (d,+d —d) +d>  (8.44+35-12) +4,94°
xe, 10 1,02-135-10°°
son] Y] 2] 224051
r 0,5-1,2

- COMpPOTUBIIEHWE MPOBOAHMKA MOCTOSIHHOMY TOKY COBMajaeT C Kabe-
nem MKCI: R, =15,48 Om/km

3HauYeHne Ar Ans 3a4aHHOM 4YacToThl (OAMHAKOBO Anst 06oux
kabenen):

- 2048 KTW: 0,0105d4/f = 0,0105-1,2-+/2048000 = 18.

f

3HaueHns dyHkumn Q(kr): Q(kr) = W2 _ =0,157.

=0,651;

- eMKoCTb C,,r =

=2278uD/Kkm ;

NHAOYKTUBHOCTb:

40912
+u, Q(kr)} 107 =1,02- 41nT2+0,157 x

-MKCT: L= x{4ln
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CRM m ananIeHI/Ie AUCTAHIIUOHHOTI O 06y‘I€HI/I$I W NMOBBbIIIEHU A KBaHI/ICl)I/IKaLLI/II/I

Hal’[paBﬂﬂ}OLLU/Ie CpeAbl 3JIEKTPOCBA3U

x10™ = 0,734 mlu/xm;

49412
+p,,Q(kr)]104 ~1,02- 41nT2+0,157 x

>

a—r

- MKT™: L:){4ln
r

x10™ = 0,823 mlu/Kkm .

KoadhdpuumeHT dasbi:

- MKCT: B=oVLC =2-3,14-2048-10% 4241210 - 0,734-10° =;

=54,12 pao/xm ;

-MKF: B=oyVLC =2-3,14-2048-10° - /22,78 10 - 0,823 10" =

=55,69 pao/xm;

Pa3HocTb kKoadpduumneHToB ¢assbl
Bumr = Bumer =55,69-54,12=1.57 pao/xm.

4 OnpegesmTb, HACKOJ/IBKO ObICTDEE ABMXXETCSH BbICOKOYACTOT-
HAs COCTaB/ISIOLYAsT CUIHA/NA 110 CDaBHEHMIO C HU3KOYACTOTHOMU CO-
CTaB/ISIOLYEN 10 CUMMETPUYHON Liern B Kabene MKCI 4x4x1,2, ecm
Kabesib paboTaeT ¢ cucteMon riepegayqn K-60.

Bocrnonb3yeMcs pesynbTaTamMi pacyeToB U3 3agaun 1:
AKTMBHOE COnpoTuBJIEHNE LENN NEPEMEHHOMY TOKY
-12kly R =37,480m/xm .

-252klMy R=117,110m/xm
NHAOYKTUBHOCTb:

-12kly L=0,819 mlu/xm.

-252 kl'y L =0,764 mlu/xm .
EMKocTb C =24,121®D/km .

npOBOﬂMMOCTb mn3onauun.
- 12kl G =0,55 uxCm/xcm .

-252 kl'y G =4581 mxCm/xm .

ANns pacyeToB CKOPOCTM PacnpoCTPaHEHUS BOCMOJb3yeMCS
cneayowmmMm dhopmynamu:

- 12 kTy v:%, roe B =\/%[\/(R2 + o0’ )G +m2c2)+(m2LC—RG)} ;
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CRM Cb YnpaBJsieHUe JUCTAaHIIMOHHOI'0 06y4YeHHs U MOBbIIEHUS KBaIUPUKALIUU

K

Hampasuisionye cpesibl 3J1eKTPOCBSA3U

252 Ky v=. |- |
\Vzc

Ha 12 «klu: B=\/%[\/(R2 + 22 sz +m2c2)+(w2LC—RG)} =

=0,349 pao/xm, TOrAA
S 2-314-12-10°
B 0,349
Ha 252 kl'u:

v:‘,Lz _31 - =232,95-10°kum/c .
LC 0,764-107-24,12-10

Pa3HOCTb cKOpoCTeit:
AV =v,,, —v,, =232,95-10° —215,93-10° =17,02-10° xm/c .

=215,93-10° xu/c .

4.2 3apaum ANns CaMOCTOSTE/IbHOIO peLueHunst

1 Onpenesmrs MUHUMATIbBHOE M MaKCUMA/IbHOE 3HAYEHMS BOJT-
HOBOIO COMPOTUB/IEHNS 3/IEKTDOMArHUTHOM BOJIHE, TPOXOAALLEN 110
CUMMETPUYHOM nape kabens MK 4x4x1,2, ecm kabesib paboTaer ¢
cucremou nepefaqmn KAMA.

2 Oripege/mTs 3HaYEHNe BOJIHOBOIO COMPOTUB/IEHNUS I/IEKTPO-
MarHuTHOM BOJIHE, TPOXOASLLEN 10 CUMMETPUYHOU Uer Kabens
MKT™ 1x4x1,2. Pacyersl rpoBoanTb 47151 TOCTOSIHHOMO TOKaA.

3 Onpegenutb Ko3@h@UUNEHT 3aTyXaHHUs B CUMMETPUYHON LiEmm
B Kabesie MKCI 4x4x1,2, ec/in B IEPBOM C/Ty4ae Kabesib HaxoanTcs B
cpege ¢ Temnepatypori +20°C, BO BTODOM — B CDEAE C TEMIIEDATYPOU
-30°C. [lo cummeTpudHou e paboTaer cuctema nepegaqsn K-60.
Pacyer rpoBoANTbL Ha BEPXHEN W HUMKHEH YacToTax MepesaBacMbixX
CUrHasios.

4 OnpegesinTb KospouUNEHT @assl CUMMETDUYHON LIEMM B Ka-
bene MK 4x4x1,2, ecrim kabenb paboTaeT ¢ cuCTEMOU nepegaqsm K-
60. PacyeTs! rpoBoanTE Ha HIKHEN YaCTOTe CUCTEMBbI ITEDEAAYH.

5 Onpegenmts, Hacko/Ibko OT/IMHAETCS CKOPOCTH ABWWKEHUS
HU3KOYACTOTHOVM COCTaB/ISIOLLEN CUrHAAa 110 CUMMETPUYHON Ler B
Kabesnie MKCI 4x4x1,2 OT CKOpOCTU [BMXXEHMS HU3KOYACTOTHOM Co-
CTaB/ISIOLYEN CUrHasa o CUMMETPUYHON Leru B kabene MK 4x4x1,2,
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Hampasuisionye cpesibl 3J1eKTPOCBSA3U

ecm Kkabesm pabotaroT B cucteme nepegayn K-60.

6 OripesesinTb, HACKO/IbKO OT/IMHAKOTCS BOJIHOBbIE COMpOTHUB-
JsieHns B kabene MKCI 4x4x1,2 oT Kosg@uuymeHTa 3atyxaHus B Kabe-
ne MKCI 4x4x1,05, ecim kabesnn paboTaroT B CUCTEME MEPEAIYH
UKM-30. PacyeTs! npoBognTh Ha BEDXHEN YacTOTE CUCTEMbI TEPEAA-
Yy,

7 Onpegemmts, HACKOIbKO OT/IMYAETCS CKOPOCTb [ABWKEHNS
HU3ZKOYACTOTHOV COCTABJISIIOILEN CUIHAMEa 110 CUMMETPUYHON Ler B
Kkabene MK 4x4x1,2 OT CKOPOCTU [ABVKEHUS HU3KOYACTOTHOM CO-
cTaBasgoLes — curHana o CUMMETPUYHOM — uernu B Kabene
MKT 4x4x1,05, ecm kabesm pabotarT ¢ cictemoi nepegayn K-60.
Pacyersl npoBoaNTs Ha BEDXHEN U HIWKHEU YacTOTax NEPEaBacMbixX
CUrHasios.

8 OnpegenTs MUHUMAIBHOE U MAKCUMA/IbHOE 3HAYEHUS BOJT-
HOBOIO COMPOTUB/IEHNS 3/IEKTDOMArHUTHOM BOJIHE, IPOXOAALYEN 110
CUMMETPUYHOM riape kabesns MKCI 4x4x1,05, ecrim kabesib paboTaer ¢
cucremovi nepegaym K-60.

9 OnpegesmTs MUHUMAIbHOE U MAaKCUMA/IbHOE 3HAYEHUS BOJI-
HOBOIO COMPOTUB/IEHNS 3/IEKTDOMArHUTHOM BOJIHE, IPOXOAALYEN 110
CuMMETPUYHOY riape kabesis MKCALLIn 4x4x1,2, ecim kabesib pabora-
er ¢ cucremou riepegaqm K-60.

5 BropuuHble napaMeTpbl Nnepefavym BO3AYLIHbIX JIMHUA
5.1 PeweHue TMNOBbLIX 3aAaud

1 Onpegents MUHUMA/IbHOE U MaKCuMasabHOEe 3HaYeHUs BOJI-
HOBOIO COMpOTUB/IEHNS] S/IEKTPOMArHUTHOM BOJIHE, IMPOXO4[LLUEN 110
nepBou uer rpogmisa NO1 BO3AYyIWHON JIMHUM CBS3U U3 CTA/IbHBIX
[IDOBOAHNKOB ANAMETPOM 4 MM, ec/in Kabeslb paboTaeT ¢ CUCTEMOV
nepegayun B-3-3. Pacyer rnpoBoguTb 4/15 CyXOu 1orogel.

[lnsi pacyeTa BOMHOBOrO Ha BEPXHEMN U HWDKHEN YacToTe cucTe-
Mbl nepegayn B-3-3 HeobxoamMMo 3HaTb BCe NepBMYHbIE MapaMeTpbl
nepegauu.

PaccTtosiHme mexay nposogamm uenun 1 npodwuns N21 cocras-
nset 60 cMm.
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Hal’[paBﬂﬂ}OLLU/Ie CpeAbl 3JIEKTPOCBA3U

M3 3apay 1, 3 n 4 Tembl 3:
-4 kly: R = 79,55 Om/kM, G = 0,21 MKCM/KM;
- 31 kly: R = 210,08 OmM/kM; G = 1,56 MKCM/KM;
- C = 4,87 HO/KM.

Kpome Toro, 3HaueHust koacdduunenta Q(kr):
- 4 kl'y Q(kr)= 0,296;
22 _2141

ke 264

MNHAYKTUBHOCTb AN CTaslbHbIX NPOBOAOB:

-4kMy L =[4ln£+urQ(kr)]104 =[4ln 60-10 +130~0,296}><
r

-31klu Q(kr) = =0,107 -

x10™ =6,13 mlH/xm;
60-10

-31«kly L:[41n£+urQ(kr)]104 :[4ln +130~0,107}><
r

x107™ =3,67 mln/xm .
BonHoBoOe conpoTuBaeHue:

] R+ il 79,55 +i-3,14-4-10° -6,13-10°
-4klu: Z, = = - 3 ;=
G+ioC \0,21-107° +i-3,14-4-10° - 4,87-10"

~ \/ 79,55 +i-153,99 \/173,3z.exp(62,68°i) -

0,21-107° +i-1,22-107*
=1190,28 - ¢ Om;

) R +iol 210,08 +i-3,14-31-10° -3,67-10
-31klu: Z, = = . : _ =
G+ioC \1,56-10° +i-3,14-31-10° - 4,87-10"
- \/ 210,08 +i-714,48 \/ 744,72 - exp(73,61°%)

1,56-10° +7-9,48-10* | 9,48-10* - exp(89,91°%)
=886,28-¢ %" Om.

1,22-107* - exp(89,9%%)

2 Onpege/mts KOSP@UUNEHT 3aTyXaHns B MEPBOH LIEMU IpPo-
@uss NO2 n3 CTasibHbIX IPOBOLHNKOB ANAMETPOM 4 MM, ec/ Kabesib
paboTaeT B Cyxyro rorofy ¢ cuctemMos nepefaymn B-3-3. Kak nsmeHnT-
Cq 3TOT [10K33aTe/lb, €0/ 3aMEHNTL TPOBOAA MEAHbIMU C TEM XE
AnamMeTpom? Pacyer rpoBOAUTE Ha BEDXHEN M HWKHEH YacToTax re-
DEAABAEMOro CUrHasa.

PacctosiHne mexay nposogamm uenn 20 cMm. Bocnonb3yemcs
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

[AaHHbIMK, NOYYEHHBIMM MPU peLleHnn 3ada4y TeMbl 3:
C = 6,03 HD/KkM;
4 kl'u: G = 0,21 MKCM/KM; 31 kly: G = 1,56 MKCM/KM;
ANS CTanbHbIX MPOBOJOB:
-4 kly: R = 79,55 Om/kM; L = 5,69 MIH/KM;
- 31 klu: R = 210,08 Om/kM; L = 3,23 MIH/KM;
A1 MEAHBIX MPOBOAOB:
-4 kly: R = 3,42 OM/kM; L = 1,93 MIH/KM;
- 31 klu: R = 8,04 Om/kMm; L = 1,88 MIH/KM.
KoadduuwmeHT 3aTyxaHus
CTasibHble NPOBOAHUKM:

-4 klu: o :\/%[\/(Rz +0)2L2XG2 +0)2C2)—(c02LC—RG)} =

= \/%[\/2,68 -10*-2,29-10°° — 0,02} =0,04 Hn/xm;

- 31 Kkl az\/é[\/(Rz + 0’ )G +w2C2)—(m2LC—RG)} =

1
= \/E[\/4,4 -10° -1,38-107°° — 0,74} =014 Hn/xm;
MeaHble NPOBOAHUKN:

-4 o= \/%MM 10’ )67 +0°C?)- (0’ LC - RG)}

1
= \/5[\/2,36 -10°-2,29-10°* - 7,34- 10*3} =0,003 Hn/xm ;

- 31 Kkl a:\/é[\/(Rz + 0’ )G +w2C2)—(m2LC—RG)} =

= \/%[\/1,34 10°-1,38-107° — 0,43} =0,008 Hn/ xm .
Pa3HocTb KO3 PUUMEHTOB 3aTyXaHus:
-4 klu: Ao =0,04-0,003=0,037 Hn/xm ;

- 31 kly: Ao =0,14-0,008 =0,132 Hn/xm .

3 Onpegemts KO3Q@PUUNERT (asbl B YETBEPTOU Lern rpogu-
719 N92a u3 CTasibHbIX NPOBOAHNKOB AMAMETPOM 4 MM, ec/m Kabesib
paboTaeTr B CyXyto r1orogy ¢ cuctemovi nepegaun B-3-3, Kak uzMeHuT-
CS 3TOT [10K33aT€/b 4/15 CUCTEMbI NEPEAayM B-2-2? Pacqer rpoBognTs
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K
g

Hanpassidwomue cpefibl 3/1eKTPOCBA3U

HA BEDXHEU M HIKHEN YaCTOTAX NEPEAABAEMOIo CUIHA/IA.
PacctosiHne Mexay npoBoaamu AaHHou uenu 20 cMm. Bocnonb-
3yemcs AaHHbIMU, MOSyYEHHBIMW NPU PELLEHMM 3a4a4 TeMbl 3:
C = 6,03 HO/KM.
B-3-3
- 4kly: R = 79,55 OmM; L = 5,69 MIH/kM; G = 0,21 MKCM/KM.
- 31 kly: R = 210,08 OmM; L = 3,23 MIH/kM; G = 1,56 MKCM/KM.
B-2-2:
- 4,5 kl'u: R = 83,44 Om; L = 5,48 MIH/KkM.
- 25,7 kl'u: R = 191,77 Owm; L = 3,36 MIH/KM.
PaccunTtaem nposogmMmMocTb nsonsaumm ans B-2-2:
-4,5kMy G=G,+nf =0,01-10°+0,05-107-4,5-10° = 0,24 uxCm/xn;

-25,7kly G=G, +nf =0,01-10°+0,05-107-25,7-10° =1,3 mxCm/xm .
KoadduumeHT dasbl ang B-3-3:
-4 KTy B= \/%[\/(RZ 10 )G + 0’ C? )+ 0LC - RG)} =

=0,15 pao/xm ;

- 31 klu: B=\/%[\/(R2 +w2L2XG2 + m2c2)+((,)2LC—RG)} =

=0,87 pao/xm .
KoadduumeHT dasbl ang B-2-2:

- 4,5 kl'y; B:\/%[\/(kﬂ Jr(»ZLZXG2 +w2C2)+ (szC—RGﬂ =

=0,17 pao/xkm;

- 25,7 «lu: B:\/%[\/(Rﬂ + 0’ |G? + 02C? )+ (szC—RG)} =

=0,74 pao/xm .
Pa3Huua nokasartenen:
- HWXKHUWE YacToThl: AB=0,17—-0,15=0,02 pao/xm ;
- BepxHue YacTtoTbl: AB =0,74—-0,87 =-0,13 pao/xm .

4 Onpegemts, HACKOIbKO OT/IMYAETCS CKOPOCTb [ABWKEHNS
HU3KOYACTOTHOVM OT BbICOKOYACTOTHOM COCTaB/ISIOEN CUrHaa 1o
yerBepTou Lerm ripoguis N°2a uz CTasibHbIX NPOBOAHMKOB AUAMET-
poM 4 MM, ecrin Kabesib paboTaeTr B CyXyro 10rogy C CUCTEMOV EPE-
Aaun B-3-37?
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MNpn pacyeTe CKOPOCTU ABWMKEHUS KakK HVI3KO‘-IaCTOTHOl\;1, TaK U
BbICOKOYACTOTHOW COCTaBASIIOLLEN CneKTpa HeobXx0AMMO MO/b30BaTLCA

dbopmynon v =% .

Bocnonb3yeMca aaHHbIMK, MONyYEHHLIMU NPU pelleHuu 3aaad

TeMmbl 3:
-4xkly: B=0,5 pao/xm; -31klu: B=0,87 pao/xm.
3
cawry v=0o23E 410 47008 ke
B 0,15
3
31y v= Q= 23S0 s 00 108 ke
B 0,87
PasHuua ckopocTen Av=223,77-10° —167,47-10° =
=56,3-10° xu/c.

5.2 3apaum Ans cCaMOCTOSITENIbHOIO peLleHuns

1 Onpegenrs MUHUMATIBHOE U MaKCUMAE/IbHOE 3HAYEHUS BOJI-
HOBOIO COMpOTUB/IEHNS] S/IEKTPOMArHUTHOM BOJIHE, IPOXOA[LUEN 110
nepBovi yerm rpoguaa NO1 u3 MEAHBIX MPOBOAHUKOB ANAMETPOM 4
MM, [UIS1 CYXOU 1 CbIpOY 1orogsl. Kabesib paboTaeT C cCTeMON repe-
Aaun B-3-3.

2 Onpege/mts KOS@P@UUNEHT 3aTyXaHns B NEPBOH LIEMU po-
pung NO2 u3 MegHbIX MPOBOAHUKOB ANAMETPOM 4 MM, ec/im Kabesib
paboTtaer B Cyxyto rorogy ¢ cucrtemori niepegaun B-12-2. Kak usme-
HUTCS [AaHHbLIU [OKA3aTEMb B ChIPYIO 110rogy? Pacyer rnpoBoAguTb Ha
BEDXHEN 1 HMKHEU YacTOTax MEPEAABAEMOIO CUIHA/IA.

3 Onpege/mts KO3@h@UUNEHT @pasbl B NSTOH uernu rpopuis
N92a mu3 CTasibHbIX MPOBOAHUKOB ANaMETPOM 4 MM, ecrin Kabesb pa-
6OTAET B ChIPYIO 110rogy C CUCTEMOV repegayn B-3-3. Kak usMeHuTcs
J3HHbIM [MOK33aTe/ b, €C/M 3aMEHUTL POBOAA MELHBbIMU C TEM Xe
AnamMeTpomM? Pacyer rpoBOAUTE Ha BEDXHEN U HWKHEH YacToTax re-
PEAGBAEMOro CUrHa/ia.

4 Onpegemts, HACKObKO OT/IMYAETCS CKOPOCTb [ABWKEHNS
HU3BKOYACTOTHOM COCTAB/ISIIOLEN CUIHA/IA 110 IEPBOY Lern rnpogus
NO2  u3 MEAHbIX NMPOBOAHNKOB ANGMETPOM 4 MM, €C/IN B NEPBOM CJ/1y-
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yae Kkabesb paboTaer ¢ cucremosi nepefayn B-3-3, a Bo BTOpomM — C
cucremovi B-12-2? Pacyer rpoBoanTe ripu Cyxou rnoroge.

5 Onpege/mts, HAcko/IbKO OT/IMYAETCH CKOPOCTb ABWKEHNS
HU3KOYACTOTHOM OT BbICOKOYACTOTHOM COCTaB/ISIOEN CUrHaa 1o
nepsovi yerm rnpoguns NO2 u3 MegHbIX MPOBOAHUKOB ANAMETDOM 4
MM, €C/M Kabesib paboTaeT B ChiPyro 1orody ¢ CUCTEMOY riepegayn B-
12-2?
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KOAKCWUAJIbHbBIE KABEJIN CBA3M

1 NMepBuyHbLIE NApaMeTpbl Nepefaumn
1.1 PewwieHne TUNOBLIX 3aAa4

1 CpaBHUTb PacqeETHbIE [aHHBIE COMPOTUB/IEHUS KOaGKCUA/IbHON
napel B kabene MKT-4 1,2/4,6, rosiy4eHHbIE 10 M0/IHbIM U YIIPOLEH-
HbIM opmysiaM. Ha kabene paboraer cucrema repegayqn K-300. Pac-
YETbI IPOBOANTE HE HIKHEU HYACTOTE MEPELGBAEMbIX CUIHA/IOB.

YnpouleHHas dopmyna ans AOBYyX Me[JHbIX NMPOBOAHNKOB:

R=0,08357 -+ |=0,0835v60-10° [ L + -1 | = 21,49 0w/
d D 12 46

PacyeT no nonHon dopmyne.
BHYTpEHHWN NPOBOJIHUK:
- 3HaueHme kr =0,0105d,/f = 0,0105-1,2-4/60000 = 3,1, F(kr)=0,351;

- COMPOTMBIIEHME MOCTOSIHHOMY TOKY:
Ry, =2000p, _ 4000-00175 _ y5 45 031y ;
nd 3,14-1,2

- COMPOTMBIIEHNE NEpEMEHHOMY TOKY:
R, =R, [1+ F(k,r,)]|=1548-[1+0,351]= 20,92 Om/xnm
BHELUHWI NPOBOAHMK:
- KO3(pDMUMEHT BMXPEBbLIX TOKOB k = 0,021\/7 =0,021-4/60000 = 5,14,

oTKyAa u =+/2kt =1,41-5,14-0,1 = 0,725 .
- COMpOTUBIIEHNE MNEPEMEHHOMY TOKY
10° {kb shu+sinu — 4r, +t } 10°

— 0 — = X
" 2nro, |2 chu—cosu 8(r, +t), | 2-314-23-57
| 5140794066 4-23+0.
1,41 1,28-0,75 8-(2,3+0,1)-2,3
ObLee conpotuBneHme R=R, + R, =2092+11,98 =32,9 Om/xm .
PasHOCTb conpoTuBEHUn: AR =329-21,49 =11,41 Om/xm.

TakuM 06pasoM, Npu pacdeTe Mo YnpoLleHHoW cdopMyre 6bino
nony4eHo 3HayeHue, Ha 11,41 OM/KM MeHbllee, YeM Mo MNoHoN ¢op-
Myne.

}:11,98 Om/xm .

2 [pu sKCriziyaraumm Marvuctpasm, Ucrosie3yrolyed kabens MKT-
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4 1,2/4,6, 6b1/1a M3MEHEHA CXEMA AUCTAHLMOHHOIO MUTaHUs, B pe-
3Y/IbTATE YEr0 HArPsSIKEHUE MOCTOSHHOMO TOKE ObI/IO IOAKITIOHYEHO K
BHYTPEHHEMY Y BHELIHEMY TMPOBOAHNKAM O4HOU KOAKCUA/IbHOM Napebi.
Havitvt conpoTmBIeHne HOBOV LIErn ANCTaHLMOHHOIO IMUTaHMS.

ConpoTuBieHne BHYTPEHHEro MPOBOAHMKA MOCTOSHHOMY TOKY
(3 3agaumn 1): R,, =15,48 Om/xm.
ConpoTuBfieHne MOCTOSAHHOMY TOKY BHELLUHEro MpPOBOAHMKA,
R R

NMOBEPX KOTOPOro HANIOXEH 3KPpaH: R, :ﬁ, rae
M + 3
- COMpPOTUBI/IEHME BHELLHEro MeaHOoro npoBoAHuKa
- 1000p, _ _ 1000-0,0175 1186 Ont/ion
" n(D+t) 314-(4,6+0]1)-0,1
- COMpOTUBIIEHME 3KPaHa
= 1000-0,138 =45,78 Om/xm ;
3,14-(4,6+0,1+0,1)-0,1-2
11,86-45
Torga R, = 11864578 _ 9,42 Om/xm .
11,86 + 45,78

O6LLee CONpOTMBIIEHWNE KOAKCHUAlIbHOW Mapbl MOCTOSIHHOMY TOKY
R, =R,, +R,, =1592+9,42=249 Om/ 1.

3 CpaBHUTL PacyETHbIE AaHHBIE UHAYKTUBHOCTH KOGKCHA/TbHOU
napel B kabene BKITALLIn-1 2,1/9,7, rosyYeHHbIE 10 1O/IHLIM U YITpo-
LEHHBIM GopMysiaM. Ha kabesie paboraer cucrema riepegayn K-120.
Pacyersi npoBoAUTL HA HIKHEN HYaCTOTE NEPELEBAEMbIX CUIHAIIOB.

YnpouleHHas ¢opMyna pacyeTa MHAYKTUBHOCTM, €C/IU BHYT-
PEHHWUIA MPOBOAHUK MEAHbBIV, BHELLIHWUIA — aNtOMUHWEBBIN:

1333 172 21( ).10_4_ 1333 . In .
BIWIZ J_ D V60000 -2,1 /60000 -9,7

+ 211{9;)]104 =339-10"* In/xm.

>

MonHasa dopMyna pacyeTa NHOAYKTUBHOCTU.
BHYTPEHHWIN MPOBOAHUK:

- 3HaueHne kr=0,0105d+/f =0,0105-2,1-4/60000 = 5.4, Q(kr)=0,516;
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- L, =%urQ(kr)~10'4 =%-1-0,516~10‘4 =0,258-107* I'n/km.

BHeLUHW NpOBOAHMUK:
- k=0,0164/f =0,0164-/60000 = 4,02, oTKyAa
u=~2kt =1,41-4,02-0,8 = 4,531.

L= 10° k&, shu-—sinu _ 10° 4,02 y
* 211,06 20 chu —cosu  2-3,14-4,85-34,36 1,41-2-3,14- 60000
(36A+0I8 (535107 I/
46,5+0,18

BHelHAa MeXNPOoBOAHNKOBaA UHAYKTUBHOCTb:

L,=2u, 1n(§j-10'4 = 2-1-ln(£]-10"4 =3,06-10"" I'n/xm.

>

O6Last UHAYKTUBHOCTb:

L=L,+L,+L, =0258-10"+0,735-10" +3,06-10* =3,39-10" I'nu/xm.
PasHOCTb UHAYKTUBHOCTEMN:

AL=339-10"-339-10" =0 I'n/xm .
TaknM 06pa3oM, Npu pacdeTe Mo YrnpoLIeHHOM 1 NosHol dop-

Mynam 6binn nony4yeHbl OAMHAKOBbIE C TOYHOCTbIO A0 OKpPYrneHus
3Ha4YEHUA.

4 [pu usrorosieHmm napwl 418 kabens KM-4 2,6/9,5 6bu1 cboi
B HabUBKE W3O0/ISLNOHHBIX Wanb. B pesysibTate 3Toro pPaccrosiHue
MEXAY LWarbamu CTano pasBHbIM 35 MM. OnpeaesinTs, HACKO/IbKO 13-
MEHU/IACH EMKOCTb KOGKCHUA/IbHOM apsl.

EMKOCTb KOaKCHasibHOM napbl C HOpMaﬂbHOVI N30/sIUMEN:
g, -10°  113-107

18 ln(D) 181n 25
d 2,6

EMKOCTb AedeKTHOV napsbl:
- & NONM3TUNEHA paBHa 2,1, Bo3ayxa 1;
-5, = gb+eya _ 1-35+2,1-2,2 ~107:
a+b 2,2+35

C= =4845 n®/xkm .
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_g,-10°  1,07-10°

181n[Dj 181n 9,5
d 2,6

PasHocTb emkocTel: AC =48.45-107° —45,66-107° =279 nd/km .

TaknuM 06pa3oM, eMKOCTb Mapbl C HeCTaHAApTHOW M3onsumen
YMeHbLUMNAach Ha 2,79 HO/KM.

=45,66 HD /KM .

5 Onpegemts, HACKO/IbKO OT/IMYAIOTCS IPOBOAUMOCTY MU30/15-
L KOGKCHalIbHbIX 11ap B KOMOMHUPOBaHHOM kabesne KM-8/6, ecim o
KoakcnasibHou nape 2,6/9,5 MM paboraer ciucrema nepegaymn K-1920,
a ro nape 1,2/4,6 mm — cucrema riepegaqyn K-300. Pacyersi ripoBo-
ANTb HA3 BEDXHEU YACTOTE EPEAABAEMbIX CUIMHAIIOB.

MNpoBOANMOCTb M30ASLUMM cpeaHen naphl (2,6/9,5).
- eMkocTb C = 48,45 HO/kM (3apava 4);
- Ha vacroTe 8500kL;: tg5~0,7-10™%;

S G-y a)cfgas:;ﬁ 2-3,14-8500000- 48,45-107° - 0,7 x
R, 10000- 10

x107™* =181,03 mxCwm/ xm .

MNpoBoAMMOCTb M30naumMmn ManorabaputHon napsl (1,2/4,6).
- 3KBMBaNEHTHas AWSNEKTPUYECKass MpPOHWULIAEMOCTb  M30MALMK
e=1,22;

g, -10° 122107

- eMKOCTb C = DY - =50,44 n®/xm ;
ISIn(] 181n 4,6
d 1,2
- Ha vacroTte 1300kIy;: tgd~1,2-10%;
- G=L+0)Ctg6=;+2-3,14~1300000~50,44-10"9 1,2 %

R, 10000-10°
x107™ =49,42 mxCm/ rm.
Pa3HocTb I'IpOBO,CI,VIMOCTeﬁ n3ondauunnm:
AG =181,03-10°-49,42-10° =131,61 mxCnm/xm .

TakuM 06pa3oM, MPOBOAUMOCTb W30MAUMM CpeaHel napbl Ha
131,61 kCM/kM 60nblle MPOBOAMMOCTM W30NSLMM MasiorabapuTHOM
napbi.
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1.2 3apaum AN CAaMOCTOSITENIbHOIO pPeLlUeHust

1 CpaBHUTb PacqETHbIE [aHHBIE COMPOTUB/IEHUS KOaGKCHA/IbHON
napsl B kabesie BKITALLM-1 2,1/9,7, nosiy4eHHbIE 10 10/IHbIM U YITpO-
weHHbIM gopmysiam. Ha kabese paboraer cuctema repegayn K-120.
Pacyersl NpoBOANTE HA HIWKHEN YaCTOTE MEPELAABAEMbIX CUIHA/IOB.

2 CpaBHUTB PaCYETHBIE AaHHBIE COMPOTUBIIEHNS KOAKCHAITbHOM
napel 2,6/9,5 kabenss KM-8/6, rosiyq4eHHbl€ 110 rosIHbIM U YIlpOLEH-
HbIM @opmysiaM. Ha kabene paboraer cucrema nepegayv MKM-1920.
Pacyersl npoBoAgUTb HA 0/TyTaKTOBOM YacToTe.

>  YKazaHme: rioslyTaKToBas 4Yacrora fpUMEDPHO PaBHa 10/I0BUHE
CKOPOCTH EPEAAYN CUCTEMbI EDEAAYN. Hanpumep, ecim cko-
pocTb repegaun 2,048 Mbut/c, 1O no/lyTakToBas 4acrora ripu-
bmsntesibHo pasHa 1,024 Mry.

3 [pu 3KCriziyaraymm MarvicTpasm, UCrosb3yroued kabens KM-4
2,6/9,5, bbls1a U3MEHEHA CXEMA ANCTAHLMOHHOIO MUTaHNS, B pPe3y/ib-
7aTe Yero HarpsyKeHue roCTOSSHHOro TOKa Obl/iO MOAK/IIOHYEHO K BHYT-
DEHHEMY U BHELIHEMY [PDOBOLHUKAM OfHOV KOAKCUA/IbHOU apel.
Havitn conpoTtus/iermne HOBOM Liern AUCTaHLMOHHOMO [TUTaHMS.

4 CpaBHUTB PacYETHbIE [AHHbIE MHAYKTUBHOCTU KOaKCHA/IbHOM
napbi B kabesie MKT-4 1,2/4,6, rosyyeHHbIe 110 r0/IHbIM U YIpPOLEH-
HbIM @opmysiaM. Ha kabesne paboraer cucrema nepegayn K-3000.
Pacyersl MpoBOANTE HA HIWKHEN YaCTOTE MEPELAABAEMbIX CUIHA/IOB.

5 CpaBHUTe paCHYETHBIE AAHHBIE NHAYKTUBHOCTU KOGKCHE/IbHOU
napel 2,6/9,5 mm kabens KM-8/6, rioslyHeHHbIE 110 10/IHbIM U YIipo-
jeHHbIM @opmysiam. Ha kabesre paboraer cucrema repegayqn NKM-
1920. Pacyetsi npoBoguTe Ha roJlyTaKTOBOM YacToTe.

6 [lpu U3roToB/IEHUN KOaKCUA/IbHOV apbl 415 Kabens KM-4
2,6/9,5 6bl/in UCrIO/Ib30BaHbI U30/ISLHNOHHBIE LIAHObI HECTAHAGPTHOMO
marepmana ¢ =3,1. OrpegemTs, HAacKkoIbKO U3MEHU/IACh EMKOCTh
KOaKcuasibHoU napel.

7 [pu uzrorosnerHmm napwi 415 kabens KM-4 2,6/9,5 6bu1 cboi
B HAOMBKE M3O/ISLMOHHBIX LWanb. B pesysibTare 3Toro pacCcrosHue
MEXAY LWaribamu CTano pasBHbIM 35 MM. OnpeaesinTs, HACKO/IbKO 13-
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MEHNIACH MPOBOANMOCTb U30/ISLIMN KOGKCUA/IbHOV napel. 1o kabesio
paboraer cucrema nepegaqn K-1920. Pacqetsi rnpoBoguTs HA 0J1y-
TAKTOBOM YacToTe.

8 Onpegesimts, Hacko/IbKO OT/IMYAIOTCS TPOBOANMOCTY U30/151-
LM KOGKCHalibHbIX 11ap B KOMOMHMPOBaHHOM kabesne KM-8/6, ecim o
KoakcnasibHou nape 2,6/9,5 MM pabortaer cucrema rnepegaymn K-1920,
a no nape 1,2/4,6 mm — cucrema nepegaqin MKM-480. Pacyers! ripo-
BOAUTB HA 10/1YTaKTOBOM YacToTe.

2 BropuuHble napaMeTpbl nepefaum
2.1 PewueHue TMNOBLIX 3agau

1 Onpegesmrs, HacKo/IbKO OT/IMYAIOTCS BOJIHOBBIE COMPOTUB-
JIEHUST KOGKCNA/IbHbIX 1ap B KOMOUHUPOBaHHOM Kabene KM-8/6, ecin
10 KoaKkcnaibHou rnape 2,6/9,5 mm pabotaetr cucrema nepegaqn K-
3600, a no nape 1,2/4,6 mm — cucrema nepegayn K-300. Pacyetsi
NIPOBOANTE HE BEPXHEN YaCTOTE MEPEJABAEMbIX CUIHA/TOB.

CpeaHsisa napa, K-3600 (17600 kl'u):

7 =Lz Ml oL 3966 | L1023 931 00
o e, d 2314 L1326

”

ManorabaputHas napa, K-300 (1300 kl'u): Z, :\/% .

M3 3apaun 5 N306: C =50,44 n®/xm .

Ha uvactoTe 1300 kI'y, L = @(l+i)+2ln[2) 107 =
d D d

Jr
S 333 LU o 20| 107 = 2.81-10 Fw/won
1 /1300000 1,2 4,6 12

4
\/7 281024 64 0m.
50,44-10°
Pa3HOCTb BONMHOBbLIX COI'IpOTMB)'IGHVIVI:

AZ, =74,64—73]1=154 On.

TaknuM 06pa3oM, BOJSIHOBOE COMPOTMBIIEHWE MasiorabapuTHOM
napbl Ha 1,54 OM 60/bllE BOSTHOBOTO COMPOTUBIIEHWSI CPEAHEN MNapbl.
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2 CpaBHUTb PACHETHBIE AAHHbLIE 3aTYXaHMU KOGKCUA/IbHOM Napsl
B Kkabene MKT-4 1,2/4,6, rosiy4eHHbI€ 110 [10/IHbIM U YIIPOLYEHHbBIM
gopmysiam. Ha kabese paboraer cuctema repegayqn K-300. Pacuersl
MIPOBOANUTE HE BEPXHEN YaCTOTE MEPEJABAEMbIX CUIHA/IOB.

MonHasa dopMmyna: Ansi pacyeta HeobxoaMMO 3HaTb BCe nep-
BUYHbIE MapaMeTpbl Nepeaayy napbl.

=0, —+—|=0, —+—|=100,03 Om/xm ;
R =0,0835 cli ; 0,0835,/1300 000 112 416 100,03 Om/

> >

L=281-10"Tu/xm (13 3agaum 1);
C =50,44 u®/xm (3apava 5, N306);
G= RL+ 0Ctgd=10""+2-3,14-1300-10° - 50,44-107° -12-107* =

Uus

=49,42 mxCm/km }

-9 -6
o560 E\/§+§\/Z _ 8,69 100,03 |50,44 194 L 4942107
2V 2\c 2 Y 28110 2
-4
x [ ZELI0 g 690,67 = 5.84 (xB/in).
50,44-10

YnpolueHHasa dopMyna:

6,05
o= J(l + %) 107 +9,08/ /e, 1g5-10 =

lnB d

6,05,/1300000-1,22 ( 1 1 . L
= — +—|-107 +9,08-1300000,/1,22 -1,2-10™* x
X 12 46
a0
1,2

x107° =5,97 (,IIE/KM)
Pa3HoCTb KO3PULMEHTOB 3aTyXaHus:
Ao =597-5,84=0,13 05/km.
TaknM 06pa3oM, Mo YNpoLLEHHON (opMyne 3HauYeHne koacdu-

UMeHTa 3aTyxaHus nonyumnock Ha 0,13 agb/km 6onbwimM, yem no non-
Hol chopmyne.

3 OnpegemTs, BO CKOJIbKO Pa3 OT/IMHAETCS KOIPPUUNEHT Pa-
3bl KOAKCHUAJTbHbIX 1P B KOMOMHUPOBaHHOM Kabesne KM-8/6, ecin rio
KoakcuasibHou nape 2,6/9,5 MM pabotaer  cucTeMa - epenayun
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UKM-1920, a rio nape 1,2/4,6 mm — cuctema nepegaqmn K-300. Pacqe-
bl IPOBOANTL HA BEDXHEH YACTOTE IEPEAABAEMbIX CUIMHAIIOB.

CpegHas napa, IKM-1920 (140 000 klu):

VE. JL13
B=w—>=2-314-140000000—_——=3115,34 pad/xm .
c 300000

Manora6apuTHas napa, K-300 (1300 kw): B =wvLC .
L=281-10"Tu/xn (U3 3apaum 1); C=5044 n®/xm (3apava 5
npeaplaylien Tembl).

B =wVLC =2-3,14-1300000-1/2,81-10 -50,44-10~° =30,74 pad/xnu .

OTHoweHue ko3 dnumeHToB dasbl:

BI/IKM—19200 — 311 5934
BK—}OO 3O>74

TaknM ob6paszoM, koapduuneHT dasbl cpeaHein napsl B 101,3
pa3a 6onblue koadhduUneHTa dasbl MasiorabapuTHON Napsbl.

=1013.

4 OnpegesmTb, HACKOJ/IBKO ObICTDEE ABMXXETCH BbICOKOYACTOT-
HAs COCTaB/IAIOLAS CUrHA/IE 110 CDABHEHMIO C HU3KOYACTOTHOM CO-
CTaB/ISIOLYEN 10 KOGKCUA/IbHOV riape B kabesne KM-4 2,6/9,5 mm, ecrim
Kabesib paboTaeT ¢ cuctemMon riepegadn K-1920.

¢ 300000

Je,  JL13
HY (312 klW): v:‘/% .

1333(1 1 DY| o | 1333 (1 1
L=|—/—|—+—|+2In|— || 107" =| ———| —+— |+
Jrla » d V312000026 9.5

+ 21n(§—’2ﬂ 1074 =271-10" T/ xm ;

>

BY (8500 kIL): v=

=282216,26 xm/c.

g, -10°  113-10°

181n(DJ 181In) %5
d 2,6

=48,45 nd/Kkm ;
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y= L= - = 27605834 o/ c .
LC 271107 48,4510

PasHuLa ckopocTen: Av=28221626-27605834=6157,92 xm/c.

2.2 3apaum [y CaMOCTOSITE/IbHOIO pelleHus

1 Onpegesmts, HAacKo/IbKO OT/IMYAIOTCS BOJIHOBBIE COMPOTUB-
JIEHUST KOGKCHA/IBHBIX 11ap B KOMOUHUPOBAaHHOM Kabene KM-8/6 n
MKT-4 1,2/4,6, ecym ro koakcwasibHou nape 2,6/9,5 mm kabens KM-
8/6 paboraer cucrema nepegaqsn NKM-1920, a o nape 1,2/4,6 mm
Kkabesis MKT-4 — cuctema riepegayqm MKM-480. Pacyetsl npoBognTs Ha
11071yTaKTOBOM YACTOTe.

2 OnpegemTs, HAacKo/IbKO OT/IMYAIOTCS BOJIHOBBIE COMPOTHB-
JIEHNST KOGKCUA/IbHBIX 1P B KOMOUHUPOBAaHHOM Kabene KM-8/6 n
BKTTIALLIn-1 2,1/9,7, eciim 1o KoakcnasnabHou nape 2,6/9,5 mm kabens
KM-8/6 paboraer cucrema nepegayn MWKM-1920, a no kabesio
BKTTIALLn-1 — cucrema nepegqaun K-120. Pacyersi rnpoBoaNTs Ha BEPX-
HEU YacToTe NepesaBacMbix CUrHasIos.

3 CpaBHUTL PacyETHbIE AaHHbBIE 3aTYXaHHUS KOGKCUA/IbHOM 8pbl
B KOMOWMHUPOBaHHOM Kabesne KM-8/6, rosyHeHHbIE [0 1O0JIHbIM U
yrpoLeHHbIM @opmysiam. 1o KkoakcnasieHou nape 2,6/9,5 MM pabora-
er cuctema riepegayun MKM-1920. PacyeTsl IpoBOANTL Ha I10/1yTaKTo-
BoW yacrore.

4 CpaBHUTB PACYETHbIE AaHHBIE 3aTyXaHHUS KOAKCHA/TbHOU 1apbl
B Kabesne BKTIALLN-1 2,1/9,7, no/iyHEHHbIE 110 MMO/IHBIM U YIpPOLEH-
HbIM Qopmysiam. Ha kabene paboraer cuctema nepegayn K-120. Pac-
YeTsl MPOBOANTE HA3 BEPXHEU YacTOTE EPEAABAEMbIX CUIMHA/IOB.

5 Onpegesmts, BO CKO/IbLKO pPa3 OT/IMYAETCH KOIQP@uUneHT a-
3bl KOGKCHUA/IbHBIX 11aP B KOMOUMHUPOBAaHHOM Kabene KM-8/6, ecm o
KoakcuasibHou nape 2,6/9,5 mm paboraer cucrema riepegayn K-3600,
a no nape 1,2/4,6 mm — cucrtema riepegaqsn MKM-480. Pacqers! ripo-
BOANTb HA BEPXHEN HACTOTE NEPELABAEMbIX CUIHAIIOB.

6 Onpegesints, BO CKO/IbKO pa3 OT/IMYAETCS KOIPOUUNEHT Pa-
3b/ KOAKCHUAJTbHbIX 1P B KOMOMHUPOBaHHOM Kabesne KM-8/6, eciim rio
KoakcuasibHou nape 2,6/9,5 mm paboraer cucrema riepegayv MKM-
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1920, a no nape 1,2/4,6 mm — cucrema riepegaqymn UKM-480. Pacqersi
TIPOBOANUTB HA 10/TYTAKTOBOY YacToTe.

7 OnpegesmTb, HACKOJ/IbKO ObICTPEE ABMXXETCH BbICOKOYACTOT-
HAs COCTaB/ISIOLYAsT CUIHA/NIA 110 CDaBHEHMIO C HU3KOYACTOTHOU CO-
CTaB/IsoLesi 10 KoakcuasibHovi rape B kabene BKIIALLn-12,1/9,7,
ecm kabesib paboTaer ¢ cucremort nepegayn K-120.

8 OnpegemTs, HaCKO/IbKO ObICTDEE ABMKETCS BbICOKOYACTOT-
HAs COCTaB/IAIOLAS CUrHAIE 110 CDABHEHMIO C HU3KOYACTOTHOM CO-
CTaB/IsoLes 110 KOaKCHa/IbHOV rape B kabene MKT-4 1,2/4,6, eciim
Kabesib paboraet ¢ cucremout nepegaun K-300.

3 BAnsiHMe COOTHOLLUEHUS1 pa3MepoB NPOBOAHUKOB Ha
napameTpbl nepegaum

3.1 PewueHue TMNOBbLIX 3aA4au

1 Onpegemts, KakuM 4O/IKHO ObITb PACCTOSSHNE MEXAY 10/M-
STUIEHOBBIMU  LIAHOGaMN TO/MUMHON 2,2 MM B KOaKCHaslbHOM rape
2,6/9,4 MM C BO/IHOBbIM HOPMUPOBAHHBIM COMPOTUBIEHNEM B 75 OM.

D 94
OTHOLLIEHNE pa3MePOB NPOBOAHMKOB: ;=R:3’6' Mpu TakoMm

COOTHOLWIEHMM aAnameTpoB ans Z = 75 OM ¢,=1,05.
dopMyna Ans BbIYUCNEHUS SKBUBANEHTHOM AMSNEKTPUYECKON
o o e,b+e,a
NpoHML@eMOCTU MNpu  LWanboBon un30nALMN €, :—b' oTKYAa
a+

HaldeM paccTosiHMe Mexay Laibammu nsonauuu, b:
ga+eb=¢gb+e,a,

(ga—gg)b:(gd—ga)a,

b — (80 _83)61 .
€,—-¢,
OTtcrona nMeem b = % =46,2 um .

2 Kakoe MUHUMA/IbHOE 3aTYXaHWe MOXET ObiTb JOCTUrHyTO B
KOaKCHa/IbHbIX 11apax Ha BEDXHEH YacToTe annaparypsl K-3600, eciim
U3BECTHO, YTO ANAMETP BHYTPEHHEIO MPOBOAHNKE paBeH 2,6 MM, 06a
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TIPOBOAHNKA MEAHBIE, @ BOJTHOBOE COMPOTUB/IEHNE paBHO 75 Om?

MuHMManbHOE 3aTyxaHWe B KOaKCMasbHbIX Mapax AOCTUraeTcs
npw cooTHoweHnn D/d=3,6 mM. OTctoga D =3,6d =3,6-2,6 =9,36 um .

Mpn cooTHOWeHNN anameTpoB 3,6 BOJIHOBOE COMPOTUBIIEHNE B
75 OM pocturaeTcs npu g,=1,05.

BepxHsas 4yactotTa cuctembl nepegaum  K-3600 paBHa
17 600 kI'y, Ha Takoin YacToTe KO3(DULMEHT 3aTyXaHWNs paBeH

2174 fe, 1107 21,7,/17600000-1,05-107°

" D - 9,36

=9,97 06/ km .

3.2 3apaum ons CaMOCTOSITE/IbHOIO pelleHusA

1 Onpegemmts, Kakmm [ODKHO ObiTb PACCTOSIHUE MEXAY 10/~
STWIEHOBBIMU  LWaNbamu TO/MYMHON 2 MM B KO3AKCHa/IbHOM rape
2,6/9,4 MM C BOJIHOBbIM HOPMUPOBAHHbBIM COMpPOTUB/IEHNEM 75 OM.

2 Kakoe MUHUMAE/IbHOE 3aTYXaHMe MOXET ObiTb [OCTUrHyTO B
KOaKCHasIbHbIX 11apax Ha roJlyTaKTOBOM YacToTe annapartypsl MKM-30,
e U3BECTHO, YTO [AMAMETD BHYTPEHHEIO [IPOBOAHUKE paseH
2,6 MM, 06a ripOBOAHMKA MEAHbIE, @ BOSIHOBOE COMPOTHUB/IEHNE PaBHO
75 0m?

3 Havitu Ko3@@uLMeHT @aspl M CKOPOCTb PAacripOCTPAHEHMS
S/IEKTDOMArHUTHOM 3HEDMMU B KOGKCHA/IbHOM KAbene C MELHbIMU
[IPOBOAHUKaMY, PACCYUTAHHOM Ha MEPEAAYy CUrHa/ioB ¢ MUHUME b~
HbIM 3aTyXaHNeM, eciin Kabesib MMEET HOPMUPOBaHHOE BO/IHOBOE CO-
rnpotusseHne 75 OM. Pacyer rpoBoAUTs HAa BEDXHEU YACTOTE CHUCTE-
Mbl riepegaqmn MKM-1920.

4 U307191ns KOAKCHA/IbHOU 11aphl BbIMTOSIHEHE B BUAE MOIUITH-
JIGHOBOY CrINpasu M UMEET OTHOCUTE/IbHYIO AUISIEKTPUYECKYHO MPOHM-
yaemoctb 1,1. Havitu BHYTDEHHM AUaMETP BHELLIHErO MEAHOIO Ipo-
BOAHUKAE 1PU YCII0BUM, YTO AUAMETD BHYTPEHHEIO MEJHOIO MpPOBO4-
HUKa paBeH 2,6 MM, eCiu Kabesib UMEET HOPMUPOBAHHOE BOJIHOBOE
conporussieHne 75 Om.

5 Onpegenrs, KakumM [O/MKHO ObITb PACCTOSSHNE MEXAY 10/IM-
STUIEHOBBIMU  LIAHOaMU TOMMUMHON 2,2 MM B KOAKCHasIbHOM rape
2,6/9,4 MM C BOJIHOBbIM HOPMUPOBAHHBIM COMPOTUBIIEHNEM B 50 Om.
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6 Onpegenits, HACKOIbKO [O/DKHO H3MEHUTHCS PACCTOSHUE
MEXAY MOSIMITUIIEHOBBIMU LLIGHOaMN TONIYMHON 2,3 MM B KOGKCHalTlb-
HOW 1Iape C BHYTPEHHNM MELHBIM MPOBOAHNKOM KabesIs], PacCYUTaH-
HOMO Ha MUHUMA/IbHOE 3aTYXaHUE, ECITN BHELIHNI MEAHBIN MPOBOAHUK
3@MEHUTD HA a/IIOMUHNEBDIN. BOSIHOBOE COMPOTUB/IEHNE KABES HOP-
MUPOBAaHO BE/IMYMHON 75 OM.

43



CRM Cb YnpaBJsieHUe JUCTAaHIIMOHHOI'0 06y4YeHHs U MOBbIIEHUS KBaIUPUKALIUU

Hanpassidwomue cpefibl 3/1eKTPOCBA3U

ONTUYECKME KABEJIN

1 Harpy3ka Ha pacTsKeHue
1.1 PewseHue TMNOBbLIX 3a4au4

1 Hacko/nibko musMeHwIacs [OryCcTuMasl Harpyska Ha pactsxe-
HME KOHCTPYKUMU OnTu4eckoro Kabesins OK-50-2-5-8, ecm nipu ero
U3rOTOBJ/IEHMN 38MEHWIN MATEPUAST LIEHTPA/IbHOIO YIIPOYHSIIOLYErO
marepmnana ¢ Hutest CBM Ha keBrap? Paccuntats [OryCTUMOE PAaCTS-
JKEHME Kabesisi B 060ux CITyYasx.
[pun pacyere ucriosib308aTe CIELYIOLYNE 3HAYEHNS.
e gHewHuli Auamemp UYeHMPAnbHO20 YAPOYHAIOUW,E20 3fe-
mMeHmMa 3,7 MM npu MoaAuuHe noausuUHUIXA0pUdHoli obo-
no4ku 0,5 mm;
®  MoawuHa ggmopornaacmosoli mpybKu onmu4eckozo Mmooy
0,5 mm;
®  MmonuwuHa eHewHel noausmuneHosoli obonoyxku 1,5 mm;
®  HapyxHblli Ouamemp Kabensa 13 mm;
e  Ko3aghpuyueHm Jonycmumozo npooosibHO20 PACMAMEHUSA
Kabens 6=0,01.

Kabenb comepxut 8 onTuuecknx Moayneir. Tak Kak kabenb
BTOpPOI pa3paboTky, AMAMETP €ro OMnTUYECKOro MOoAy/si COCTaBsSiET
2,5 MM.

DNEMEHTbI KOHCTPYKLMK, K KOTOPbIM MPUKI[bIBAETCA Harpys-
Ka:

- CW/IOBOTO 3/1EMEHTa;

- 060JI0UKM CUNOBOrO 3/IEMEHTA;

- TpybKM ONTUYECKOrO MOAy”S;

- BHELWHel 060/104kM Kabensi.

CwnoBoii aneMeHT 6e3 060104KK:

- pnametp: d, =3,7-2-0,5=2,7mm;

- nnowaap: S, =’ =3,14-(0,5-2,7) =3,14-1,35> =572’ =
=5/72-10"%m";

- NOMYCTUMOE pacTsHKeHMWe 3eMeHTa u3 Hutei CBM:

F,, =0,01-1-6500-107-5,72-10° =3718 H ;

- AOMNYyCTUMOE pacCTsAXEHUNE 2JIEMEHTA U3 KeBJlapa.
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Fpprp = 0,01:1-12500-107 -5,72-10° = 7150 H .

0O60/104Ka CMNOBOrO 3/1IEMEHTA:
- nnoowaape: S, = (Tcr2 -, )= 0,25'75'(d2 -d; ): 0,25-3,14 x

e snymp anes ~ Penymp
x(3,72 =2,7%) = 5,020 = 5,02-10° n?;
- OOMNYCTUMOE PacTsHKEHME NONMBUHUIXIOPUAHON 060104YKM:
F,. =001-1-300-10"-5,02-10° =150,6 H ;
O6onoyka 0AHOro ONTUYECKOro MoAyNs:
- AnameTp moayns 6e3 obonoukun: d, =2,5-2-0,5=1,5um
- nnowaaw: S,, =025-n-(d2,, —d2,,, )=025-314-(2,5> ~1,5%)=
=3,14mm* =3,14-10° n*;
- [OMYyCTMMOEe pacTshkeHne hToponIacToBoi 060/104KM OAHOMO MoAY-
na: F, =0,01-cos35°-225-107-3,14-10° =565 H .
O6onouyka kabens:
- AnameTp kabens 6e3 obonoukn: d, =13 -2-1,5=10mm ;

- nnowae: S, =025-7-(d2,, —d2,, )=0.25-314-(13* —=10)=

anew ™ D auymp
= 54,160m> = 54,1610 0°;
- [I0NYCTUMOE PacTsKeHne NoNU3TUIEHOBON 060OUKN:
F,_=001-1-15-10"-54,16-10° =81,2 H .

PasHMUa B AOMNYCTUMOM PacTshKEHWUM Kabens npu cMeHe mate-

puana cuioBOro aneMeHTa byeT onpeaensaTbCs COOTHOLWEHNEM:
F, F,, =7150-3718=3432 H .

keenap cem

[lonyctumoe pacTskeHne Kabens ¢ CNoBbIM 3/1EMEHTOM U3 HU-
Ten CBM: F =3718+150,6+8-56,5+81,2=44018 H

[lonycTumoe pacTsbkeHue Kabens ¢ KeBapoBblM CUMNOBbIM 3/1e-
MeHTOM: F =7150+150,6+8-56,5+81,2=78338 H

2 HAacko/ibKo M3MEHUTCS PagmyCc CEDALIEBUHBI LIEHTPA/IbHOMO
VIIPOYHSIIOLErO 3/IEMEHTA, U3rOTOB/IEHHOH u3 Hutes CBM, kabesns
OK-50-2-3-8, ec/in Tpebyercs rosiydnTb KOHCTPYKUNIO C MUHUMA/TbHO
LOMYCTUMbIM /15 JIMHEUHBIX KaOEeIer PacTsarvBaroLLMM YCUITUEM.

[lpn pacyere ucrio/ib30BaTe KOHCTPYKTUBHbLIE PAasMEpPhl U3 3a-
Aaun 1.

leomeTpuyeckune pasmepsbl kabeneit OK-50-2-3-8 n OK-50-2-5-8
O/ZIMHAKOBbI, BOCMOJIb3YEMCSl pe3yfibTaTaMy NMpeablayLlein 3aaaum.
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MWHUMaNbLHO AONYCTUMOE pacTAruBalollee ycunue ana nuHen-
HbIX kKabenei Tnna OK-50 1200 H

3HadeHve nnowaan CeYEHUs CepALEBUHbI KOHCTPYKLUMU C MU-
HUMaNbHO AOMYCTUMBIM ANS JIMHENHbIX Kabenen pacTarMBaroLLmM

YCUITUEM!

1
S =— |2 _SkES
apm Eap", [ 5 z PN

Foo 1 1200 150,6+8-56,5+812)
6500-107 | 0,01 0,01

i=1

L(lzoooo ~68380)-10° =0,79-10° x> = 0,79.um” .

~ 65000

HoBbIi paanyc cepaueBUHbI:

S
r:1’ P = 0,79 =0,50 mm
T 314

Crapbliii paauyc cepauesuHbl (Mo 3aaade 1):

;
2

_4_27

= =1,35mm
2

Pa3zHuua paauycos cepaueBuHbl: Ar=0,5-135=—-0,85mumu.
T.0. paguyc cepaueBnHbl yMeHbNTCA Ha 0,85 mMM.

1.

2 3apaum 41 CaMOCTOSITEJIbHOIO peLueHus

1 Hackonibko musMeHwIacs [oryCcTuMasl Harpyska Ha pactsxe-
HUE KOHCTPYKUMN ONTU4eckoro Kabesns OK-50-2-3-8, ecim ripy ero
U3rOTOBJIEHNU BHELLHWA AUAMETD 0OO/IOYKM UIMEHS/ICS B MPEAEIaX
HOpMbI? Paccyutats [OryCTUMOE PacTSIKEHNE Kabesis B 0boux ciyda-

AX.

[lpu pacyerte ucrosb30BaTe CIELYIOLNE 3HAYEHNS:

BHELLIHMA [NaMETP LIEHTPA/IbHOIO YIPOYHSIIOLErO 3/ie-
MEHTa 3,7 MM 1P TOJILYUHE [TOSIUBUHUIIXIIOPUAHOU 060-
J7104km 0,4 MM,

TO/IUYNHE DTOPON/IACTOBOM TPYOKU OMTUHYECKOrO MOAY/IS
0,55 mm;

TOJILYMHE BHELIHEN TO/TUITUIIEHOBOU 060/104KM 1,6 MM,
HAPYKHBIV gnameTp kabess 13 mm;

KO3QDPDUUNEHT [OrYCTUMOro poJo/IbHOMO PacTsKEHUS
Kkabesng 5=0,01.

2 Kaxovi ob6bem rufgpo@obHOro 3aroiHuTes s MoTPEBYETCS A/
3aro/IHEHNs] CBOBOAHOIrO BHYTPEHHENO MPOCTPaHCTBa 1 kM Kabesns
OK-50-2-5-8?
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[lpu pacyere ucrio/ib308ath CIEAYIOLUNE 3HAYEHNS:

BHELLIHMY AMAMETP LIEHTPA/IbHOMO YIPOYHSIIOUErO 3/1e-
MeHTa 3,7 MM,

TO/IUYMHE DTOPON/IACTOBOM TPYBKU OMTUYECKOrO MOAY/ IS
0,5 mm;

TOJILYMHE BHELIHEN MTO/TUITUIIEHOBOU 060/104KM 1,5 MM,
HAPYXKHBIV AUaMeTp kabessa 13 Mm.

3 Hackosibko u3MeHW/1ach AOMYCTUMAas Harpys3ka Ha pacTsxe-
HUE KOHCTPYKLm orTudeckoro kabesinss OK-50-2-3-8, ecim ripu m3ro-
TOB/IEHMN KaBE/IS1 3aMEHWTN MATEPUAEIT LIEHTPASIbHOIO YIPOYHSIIOLErO
anemeHTa ¢ Hutest CBM Ha crasib? Paccuutars [OMYyCTUMOE PacTsixe-
Hue Kkabesns B 060ux C1yHasx.

[pun pacyere ucriosib308aTe CIELYIOLYNE 3HAYEHNS.

BHELLHMA ANaMETP LIEHTPA/IbHOMO YIPOYHSIIOLEro 3/ie-
MeHTa 3,6 MM 1Py TOJIUYUHE TOSTUBUHU/IXIIOPUAHOU 060-
Js104km 0,55 mm;

TO/IUNHE DTOPONIACTOBOH TPYOKU ONMTUHECKOrO MOAY/IS
0,45 mm;

TOJILYMHE BHELIHEN MTO/TUITUIEHOBOU 060/104KM 1,8 MM,
HAPYKHBIV gnameTp kabesns 13 mm;

KO3QPDUUNEHT [OrYCTUMOro pogo/IbHOMO PacTsIKEHUS
Kkabesng 5=0,02,

4 CpaBHUTBL [OMYCTUMYO Harpy3Ky Ha PacTsKEHNE KOHCTPYK-
L ontnveckoro kabeng OK-50-2-3-8 n OK-50-2-3-4.
[lpn pacyere ucriosib30BaTh CIELYIOLUNE IHAHEHNS!

BHELHWH ANAMETD LIEHTPA/IBHOIO  YITPOYHSIOLErO 3/1e-
MeHTa 3,7 MM 1Py TOJIUYUHE TOSIUBUHU/IXIIOPHUAHOU 060-
J104km 0,5 MM,

TO/IYMHE DTOPON/IACTOBOM TPYOKHU OMTUYECKOro MOAY/IS
0,5 mm;

TO/IUNHE TTOSTUBUHUIIXTIOPUAHON TPYOKU KOpAEssa 3arosi-
Herus 0,5 mm;

KopAesm 3ar10/IHEHNS BbIMO/THEHB! U3 CTEKION/IACTHKA,
TOJILYMHE BHELIHEN MTO/TUITUIIEHOBOU 060/104KM 1,7 MM,
HAPYKHBIV gnameTp kabess 13 mm;

KO3QDPDUUNEHT  [OrYCTUMOro poJo/IbHOMO PacTIKEHUS
Kkabeng 5=0,02,
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llpoBeputs,  6yger /M BblJEDXUBATL  KAOE/b

OKCHM-10-01-0,22-24 (6,0) Tpebyemyto Harpy3Ky Ha PacTSXEHUE,
rpu TO/IYMHE C/1051 apamMugrbix Huted 0,2 mm? A ripu TosmymHe 0,25

MM?

[lpu pacyere ucriosib308ath CIEAYIOLLNE 3HAYEHNS:

BHELLHMA [NaMETP LIEHTPA/IbHOIO YIPOYHSIIOLUErO 3/ie-
MEHTA 3 MM 1Py TOJILUNHE 10/TUBUHUIIXIIOPUAHON 060/104-
Kk 0,5 mMm;

HAPYXKHBIV ANAMETD ONTUYECKOro Moaysisa 3,0 Mm;
TO/IYNHE TPYOKU OMTUHECKOrO MOAYJIS U3 10/IMOYTUIIEH-
repegranara 0,5 mm;

TO/IUMHE BHYTPEHHEN rO/IN3TUIEHOBOY 060/104KkM 0,4 MM,
TOJIUNHE BHELLHEN MO/INITUIIEHOBOM 000/104KM 2 MM,
HAPYXXHBIV AnamMeTp Kkabess 14 mm;

KO3G@UUNEHT [OMYCTUMOro po[osIbHOr0 PacTsikKeHUs
Kkabesns 6=0,01.

6 Paccyntatb MUHUMAEJIBHYIO TOJIUNHY C/I0S apaMULHbIX HUTEN
419 Kkabens OKCHM-10-01-0,22-24 (6,0) co cregyrowmm rnapamer-

pamu.

BHELLIHMA ANaMETP LIEHTPA/IbHOIO YIPOYHSIIOUErO 3/ie-
meHTa 3,5 mm;

HAPYXXHBIV ANAMETD ONTUYECKOro MoAy/Is 2,4 MM,
TO/IYMHE TPYOKMU OIMTUHECKOIrO MOAYJIS U3 10/IMOYTUIIEH-
repegranara 0,4 mm,;

TOJIUNHE BHELLHEN MO/INITUIEHOBOM 000/104KM 2 MM,
HaPYXXHBIV guameTp kabess 14,8 mm;

KO3G@UUNEHT [OMYCTUMOro po[osIbHOr0 PacTsikKeHUs
Kkabesns 6=0,01.

[lpm pacyerax rpeHebpeYs BKIGAOM BHYTDEHHEN MoM3Tu/ie-
HOBOWU 060/104KY.

7 Paccuntatbe u CpaBHUTL [OMYCTUMYIO Harpy3Ky Ha pacrsxe-
HME KOHCTPYKLMM OrTMHECKOro kabesiss OK-50-2-3-4 n OK-50-3-3-4.
[lpn pacyere ucrosib30BaTh CIELYIOLUNE IHAHEHNS!

BHELLIHMA [NaMETP LIEHTPA/IbHOIO YIPOYHSIIOUErO 3/ie-
MEHTa 3,5 MM ripu TO/IYUHE TOSIUBUHUIIXIIOPUAHOU 060-
J104km 0,55 mm;

TO/IUYMHE PTOPON/IACTOBOM TPYOKHU OMTUYECKOro MOAY/IS
0,45 mm;
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o TO/IUYMHE [TOSTUBUHUIIXIIOPUAHOU TDYOKHM KOpAE/sS 3ariosi-
Herus 0,5 mm;

KopAesn 3ar0/THEHNS BbINIO/THEHB! U3 CTEK/ION/IACTUKA,
TOJIUNHE BHELLHEN M0/IN3THIEHOBOV 000/104KkM 1,5 MM,
HAPYXXHBIV AnameTp kabess 13 mm;

KOS@DUUNEHT [OIMYCTUMOro pPo[OSIbHOMO PacTsiKEHUS
Kabesns 5=0,02.

2 OCHOBHbIE napaMeTpbl
2.1 PelueHue TMNOBLIX 3agau

1 Onpege/mTs 4nc/io MO4, PacripoCTPaHSIOUUXCS B ONTUYe-
CKOM BOJIOKHE Kabesns tmurna OKK-50-01-4 npu n,=1,490, A=0,01.
HackosibKo U3MEHNTCS YUCTIO MOJ IPpU UIMEHEHMN ANamMeTpa cepaLie-
BUHBI ONTOBOJIOKHA B IPEAENaxX HOPMbI?

B kabene ncnonb3yeTcs rpagveHTHOE OMTOBOIOKHO C AMaMeT-
poM cepaueBuHbl 50+3 MkM. Kabenb ncnonb3lyeTcs Ha AnvHE BOJHbI
1,3 MKM.

[N HaxoXAeHus uncna Mof, pacnpoCTpaHSoLWMXCS B ONTOBO-
NOKHE, HeobxoAMMO 3HaTb MoKasaTesnb NpPenoMaeHus cepeavHbl BO-
NOKHA Nn;. U3 copMynbl Anst HAaXOXAEHUS OTHOCUTENIbHOMO 3HAYeHus
nokasartesns NpenioMAeHNs] UMeeM:

1-2A°

2 2
_mhon
2n!

2
n o= |—2 1505,
1-2-0,01

Yucno Mo npu AnameTtpe cepaueBnHbl 50 MKM:
2 2
N :l(%w/nf —njj =%(%§0/2«/1,5052 —1,492J =165 .

Ecnu anameTp cepaueBuHbl M3MEHAETCA B NMpeaenax HopMbl, TO
MWUHMMalbHbIN AMaMeTp paBeH 47 MKM, MakcuMasbHbI 53 MkM. Toraa

A => 2An} =n} —n; => nf(l—ZA)zn% =>n =

4yncno Moa.
2 2
N47=%(2%1/n12—n§j =i(%ﬁ7/2w/1,5052—1,491 =145.
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2 2
1(2 1(2-3,14-53/2
N53:Z(%1/nf—n§J =—(’—/1/1,5052—1,492J =185.

4 1,3

T.0. MpY U3MeHeHWN AuameTpa CepALEBUHbI OMTUYECKOro BO-

JIOKHa B npegenax HOpMbl YMCI0 PacrnpoCTPaHSOWMNXCS MO4 MEHSIET-
cs Ha 40.

2 OnpegesinTs, BO CKOJ/IbKO pa3 OT/IMYAETCS BEJTMYMHA HOPMU-
POBAHHOM 4acToTbl B ONTUHYECKOM BOJIOKHE Kabess tuna OKK-50-01
OT HOPMUPOBAHHOM YacTOThl B OMTUYECKOM BOJIOKHE KAOE/Is Tura
OKK-10-01 ripy n;=1,510, A=0,01.

AN HaxoXAaeHWs HOPMUPOBAHHOM YacTOTbl HEO6XOAMMO 3HaTb
elle nokasaTeNb MPEeSIOMSIEHNS O60MOUKM OMNTUYECKOrO BOJIOKHA.

Haingem ee u3 opMynbl AN HAXOXXAEHUS OTHOCUTENIbHOTO 3HAYeHUs
nokasaTtens NPenoMIeHNs

2 2
n.—n
A =12—22 => n2(1-2A)=n2 => n, =n,/(1-24).
n
[TokasaTtenb npenoMneHna 060/104KM ONTUYECKOrO BOSIOKHA:

n, =n\J(1-2A) =1,51,/(1-2-0,01) =1,495..

HopmMupoBaHHas 4actoTa B kabene tuna OK-50-01:

2 2.314.50/2
V:% 2 = 23145002 ST hose _os 64

1,3
HopMupoBaHHas yacTtoTa B kabene Tuna OKK-10-01:
2 2-314-10/2
yo2ma oy 234002 fSnT s s,
A 1,3
CoOTHOLLEHME YacToT:
25,64
T RS
5,13

3 Ornpegesmts, HAacKo/IbKO OT/IMYAETCS BE/IMYNHA YHCTTOBOU
anepTypbl B OMTOBOJIOKHE Kabens tuna OKK-50-01 ot uncioBovi
anepTypwl B OMTOBOJIOKHE Kabesns turia OM3KI-10-1. B oboux tvriax
ontuyeckux BosiokoH A=0,01; 4715 OB B kabene OKK-50-01 n;=1,505,
419 OB B kabesne OM3KI-10-1 n;=1,510.

[ANs onpeaeneHnst YACIOBOM anepTypbl HEO6X0AMMO 3HaTb elle
roKasaTesib NPESIOMSIEHNS 060/TIOUKM ONTUUYECKOrO BOSIOKHA.
OKK-50-01:
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n, = n\J(1-2A) =1,505/(1-2-0,01) = 1,49

OM3Kr-10-1:

n, =n\J(1-2A) =1,51,/(1-2-0,01) =1,495

Torpa yicnoBas aneprypa
OKK-50-01:

NA=1n? —n? =4/1,505* =1,49* =0,212.
OM3Kr-10-1:
NA=1[n? —n? = /1,517 ~1,495% =0,2123.

Pa3Huua uncnosbix aneptyp coctasnsieT 0,0003.

4 HackosibKo U3MEHUTCS KPUTUYECKAS 4acToTa B ONMTUHECKUX
BOJIOKHax kabesiss turia OK/T-01 ripu u3MEHEHUN NapamMeETPOB CEDG-
LEBUHBI B PEJENaX HOPMbI? PaccynTath 3HaYEHUE KPUTUHYECKOA Ya-
CTOTbI 4/19 CTAHAGPTHOIMO ANAMETPa CEPALIEBUHBI ONTTUYECKOIrO BOJIOK-
Ha. 3Hayerns napametpos OB: n,=1,490, A=0,01. Tur BosiHbI HE.

Ana HaxoXAeHUst KPUTUYECKOW YacToTbl HEobXoAMMO HaWTu
3HayeHue n;:

2 2
n, =\/ mo_ LA 50,
1-2a \1-2-0,01

OnTuyeckoe BOMOKHO oaHoMopoBoe. lMepsas Moga BosnHbl HE
ABNSIETCA OCHOBHOM M CyLLEeCTBYeT Bceraa. Bropas Mopa obpasyetcs
npu 3HaveHuu P,,, = 3,832.

Ecnu amameTp cepaueBUHBI ONMTOBOJIOKHA MPUHATL paBHbIM 8,5

MKM:
/= P, c _ 3,832-300000000 2031041y
ndyn} —n}  314-8,5-10°4/1,505% —1,49°
Ecnv amameTtp cepaueBuHbI OMTOBOJSIOKHA 7,5 MKM:
/= P, c _ 3,832-300000000 Z230-10% 1y .
ndyn} —n}  3,14.7,5-10°/1,505> =1,49?
Ecnv amameTtp cepaueBuHbI OMTOBOSIOKHA 9,5 MKM:
P 2-
1 e 3,832-300000000 182101y |

nd\n? —n2  314-9,5-10°y/1,505> —1,497

Mpn n3MeHeHun AnaMeTpa cepaueBuHbl B npeaenax HopMbl
KpUTUyeckas Yactota ymeHbwutcsa 48 Tru,.
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5 HacKo/IbKO U3MEHNTCS KPDUTUYECKAS A/IMHA BOJIHbI B ONTHUYeE-
CKUX BOJIOKHAxX Kabesns twria OK/T-01, ecri U3MEHNTCS NEPEAIBAEMBbIN
U BOJIHbI M BMECTO Ep; nepegaercs HE;;? SHayerns rnapametpos
OB: n;=1,504, A=0,01.

[nsa HaxoxaeHus KpMTquCKOVI OJTUHbI BOJ/THbI 3HATb €LE NOKa-
3aTesb NpenoMsieEHNA 060/104KMN ONTMYECKOrO BOJIOKHA.

ny =n/(1-2A) =1,504,/(1-2-0,01) = 1,489 .
[ns BonHbl Egy

nd nt =8 15047 1 489 = 1,56k

> " 2,405-1,504
,El,nﬂ BONHbI HE;;

Dy = nd n? —n? __ 385 S04 14897 154 auon .

P n, 2,443 1,504

nm

Kputnyeckast AnnmHa BosHbl yMeHbwuTcs Ha 0,02 MKM.

2.2 3apaum fsis CaMOCTOSITE/IbHOIO pelleHus

1 Onpegemrs Yuciio Mof, PacripoCTPaHAIOWNXCS B OnTude-
CKOM BOJIOKHE Kabess tuna OK-50-2-5-4 npm n,=1,5 A=0,012.
HacKo/IbKO U3MEHNUTCS YUCIIO MOA 1IPU USMEHEHUN ANAMETPa cepaLe-
BUHbI ONTOBOJIOKHA B NPEAEIaX HOPMbI?

2 OrpenesinTs, BO CKOJIbKO pa3 OT/IMY3ETCS BETNYNHE HOPMU-
DOBAHHOM 4acTOTbl B OMTUYECKOM BOJIOKHE Kabesnsa twna OKK-50-01
OT HOPMUPOBAHHOM HYacToThl B OMTUYECKOM BOJIOKHE KAbe/s Tura
OK/16-01-0,3 npu n;=1,51, A=0,011.

3 Onpegesmts, HACKOIbKO OT/IMYAETCS BE/MYMHE YNCIIOBOM
anepTypbl B ONTOBOJIOKHE Kabens turna OKK-50-01 or yncioBov
anepTypsl B ONTOBOJ/IOKHE Kabesns turna OK/16-01-0,3. B oboux tmnax
onTudeckux BOJIOKOH A=0,011; gn9 OB B kabese OKK-50-01
n;=1,503, ang OB B kabese OK/Ib-01-0,3 n;=1,508.

4 Hackosibko U3MEHUTCS KPUTUHECKES 4YacToTa B ONMTUYECKUX
BOJIOKHax kabesns tvria OKJIC-01 ripy u3MEHEHMM 11apamMeTpoB ceps-
LIEBMHBI B MPEAENIaX HOPMbI? PaccunTaTb 3HaYEHNE KPUTUYECKOU Ya-
CTOTbI 4/15 CTEHABPTHOro ANAMETPa CEPALIEBUHBI ONTTUYECKOIrO BOJIOK-
Ha. SHa4derns napameTpos OB: n,=1,480, A=0,01. Turl BosiHbl HE;;.
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5 HackosbKo U3MEHSITCS KPUTUYECKAS YacToTa U KPUTUYECKAS
A/IMHA BOJIHBI B OINMTUYECKUX BOJIOKHAax Kabesns twna OK/1-01, ecm
U3MEHUTCS TEPEAABAEMbIV THIT BOJTHBI M BMECTO Ey; nepenaerca EHyy?
SHaqyerns napametpos OB: n;=1,5, A=0,011.

3 3atyxaHue
3.1 PeweHue TMNOBbLIX 3aAau

1 Hackosibko u3MeHSTCS COBCTBEHHbIE 0TEPH B ONTUYECKOM
BOJIOKHE, €C/m NeEpeaaya curHanos GyAeT OCYLECTB/IATLCS He B Tpe-
TbEM, @ B [1EPBOM OKHE PO3PayHOCTH. [1apamMeTpsl ONTUYECKOro BO-
JI0KHA N>=1,490, A=0,01, tg5=10"".

KOBd)(bMLI,VIeHT NpeNoMneHna cepaedyHmka onTnUYECKOro BOJIOK-
Ha

2
n = |—22 505,
1-2-0,01

TpeTbe OKHO Mpo3payHOCTM COOTBETCTBYET AJIMHE BOJIHbI
1550 HM (unm 1,55 mkm), nepsoe — 850 HM (0,85 MKkM).

CobCTBEHHbIE MOTEPU B ONTUYECKOM BOJIOKHE CKNaAbIBaloTCs U3
noTepb Ha nornoweHne (MaTepuanoM U Ha MpUMECU) M NoTepb Ha
paccesiHue.

TpeTbe OKHO NPO3pavyHOCTY:

- 0bLme noTepu Ha NOroLweHue:

mn, tgd 3,14-1,505-107"

o, =8,69 =8,69 ——=0,26-10" 05/ km;
1,55-10
- NOTEpU Ha paccesiHue:
K 038

=0,1405/xu;

(04 =
" (Men])t 155°
- COBCTBEHHbIE NOTEPMU:
a,=0,26- 107 +0,14=0,14 05 /xm .
MepBoe OKHO NPO3pPaYyHOCTM:
- obwme NoTepmn Ha NormnoLeHmne:
—-11
i, tgd 8,69 3,14-1,505 130
0,85-10"
- NOTEpU Ha paccesHue:

a, =8,69 =0,48-10" 05 /xm;
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K
o, = - = 0’84 =1,5305/xm;
(\[mren])t 0,85
- CO6CTBEHHbIE MOTEPU:
a, =0,48-10" +1,53=1,53 05/ xum.
T.0. Npu nepeHoce nepefadn C TPeTbero B NepBoe OKHO Mpo-
3payHoOCTM COBCTBEHHbIE NOTEPU yBENnyaTcsa Ha 1,39 ab/km.

2 Kakoe [Oro/IHNTEIbHOE 3aTyXaHne CIeYeT OXuaaTe B KBap-
LIEBOM OfTTUYECKOM OfTTOBOJIOKHE, €C/IU 110 HEMY XOTAT NEPEAATL CUT-
Ha/ibl € f/mHamu BoJiH 2, 2,5 u 3 Mkm?

[lononHuTeNnbHbIE MNOTEPU HA 2 MKM:

-6
o=Ce ™ = 0,9 exp —% =0,60305/Kkm .
OMOSIHUTENbHbIE NOTEPU HA 2,5 MKM:
a 2,5
e 0,8-107°
a=Ce =0,96Xp —W 20,645()5/1014-
[ononHuTenbHbIE NOTEPU HA 3 MKM:
-6
a=Ce™** =0,9exp —% =0,68905 /km .

3 Kakoe [oro/IHUTEIbHOE 3aTyXaHNe CIIELYET OXUAaTh B KBap-
LIEBOM OITTUYECKOM BOJIOKHE, €C/TN 1Py U3roTossieHmn kabesis OKK-
50-01-4 BO3HUKIIM [OMOSIHUTEIBLHBIE MUKDPOU3INObI. [TapameTpisl orntu-
YEeCKOro - BOJIOKHa #  Mukpousrmbos:  A=0,0053, N,=100,
¥.=0,0025 MM, E,=6,9-1°H/F, E.=6,2-10"°H/m.

OnTtnyeckoe BookHO kabens OKK-50-01-4 umeeT amvameTtp OT-
pakatoLein 060n04km 125 MKM, AMaMeTp cepaueBuHbl 50 MKM.

i a4 E 3/2 , (50/2)4
Y o 20910025 —>12
MUKpo 3 Hy” A3b6 (ECJ 0,00533 . 1256

69108 3/2
X[WJ =0,4505/km .

4 [lpn cpawymBaHm CTPOUTE/IbHBIX A/IMH ONTUYECKOIO Kabesis
OKK-10-01 B 04HOM 13 BOJIOKOH [IPOU3OLL/IO PaAaNasbHOE CMELYEHNE
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TopyoB Ha 1 MkM. OrnpeaesinTs BOIHUKLLINE TPU 3TOM [OM0SIHUTE Ib-
HbIE [I0TEPU.

JvameTp cepaueBMHbl OMTOBOMOKHA kabens OKK-10-01 co-
ctasnset 10 MKM.
Toraa fONONHUTENBbHBIE NOTEPU COCTaBAT:

d 10
A; =10lg——=101g— =0,46 05 .
5 gd—S g9

5 [pn coequHeHmn CBETOBOAHOIO COEANHUTE/ILHOIO LWHYpPA B
KPOCCOBOM OIMTUYECKOM LLIKAPY C JIMHEHHBIM OMNTUYECKUM KAOE/IEM
OKK-50-01 ripou30LL/io Yr/loBOE CMELYEHNE TOPLIOB BOJIOKHA Ha 3°.
OnpegesinTb BO3HUKILME TPU 3TOM [OMOJIHUTE IbHBIE oTeEPH. [lapa-
merpel OB: n;=1,505, A=0,01.

Ana HaxoXAEHUs AOMONHWUTENbHLIX MOTEPb B 3TOM Clydae
HeobX0AMMO 3HaTb 3HaYEHWEe anepTypHOro yrna.

PaccunTaeM nokasaTesib NpenioMneHnss 06010UKM ONTUYECKOro
BOJIOKHA

n, =n\J1-2A) =1,505,/(1-2-0,01) =1,49 .

Yucnosas anepTtypa:

NA = Jnf —-nl = \/1,5052 —1,49> =0,212, OTKyAa anepTypHbI yron
0 = arcsin(NA) = arcsin(0,212) = 0,214 pao = 12,3
[ononHuTtensHble norepu

:10@&

4, =101
°T g o 123-3

=1,2105 .

6 C TeqYeHneM BPEMEHN B PA3bEMHOM COEANHUTENE CTaHLINOH-
HOro ontn4yeckoro kabesis OKC-50-01 rpou3oLLio 0CeBoe CMeLeHne
TOPLIOB ONTUYECKOIrO BOJIOKHA HA 25 MKM. OnpefesinTy BO3HUKLINE
rpy 3TOM [OIO/THUTE IbHbIE T0TEPH. [lapameTpsl ONTUYECKOro BO/IOK-
Ha n»=1,49, A=0,01.

[vnameTp cepaueBUHbI OMTOBOSIOKHA [aHHOro kabens cocrae-
nsaet 50 MKM.
Heob6xoAMMO HaTK 3HaueHne anepTypHOro yrna.

2
n = |—EY 505
1-2-0,01
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MapameTpbl COBNaAaloT C NpeabiayLien 3aaadel, cnepoBaTenb-
HO, anepTypHbIlA yron paBeH 12,3°.
JononHuTenbHble NoTepu
2d I 2-50

4y =10lg—"——— =10
" ENd sge,  ©2.50-25-1g(123°)

=0,24, 0F .

3.2 3apaum Ans CaMOCTOSITENIbHOIO peLleHus

1 Hackosibko M3MEHATCS COBCTBEHHbIE 1oTepu B ONTUHECKOM
BOJIOKHE, €C/IN EPEAAYa CUIrHa/I0B ByAET OCYLYECTB/IATLCS HE B Tpe-
ThEM, @ BO BTOPOM OKHE [1pO3pPavYHOCTH. ﬂapaMEpr/ OornTn4ecKkoro Bo-
JI0KHa n>=1,495, A=0,011, tgs=10".

2 KaKkoe [0ro/IHUTENIbHOE 3aTyXaHne CIELYET OXu[ars B OrTH-
YecKkux BOJIOKHax kabens tuna OK/IC-01, ecm o HeMy XOTAT riepe-
Aarb CUrHa bl ¢ /mHamu BosiH 1,8, 2,3 u 2,9 Mkm?

3 Kakoe [OrosIHNTEIbHOE 3aTyXaHne CIEAYET OXuaaTe B KBap-
LIEBOM O[TTMHECKOM BOJIOKHE, E€C/IN IPH U3roToBeHN Kkabenss OK-50-
2-3-8 BO3HUKI/IN [OIMOSIHUTE IbHBIE MUKPOU3INOBI. [TapameTpsl onTuye-
CKOro BOJIOKHa M Mukpousrnbos: A=0,005, N,=200, y.,=0,0025 mm,
E,=6,9-10°H/’, E.=6,2-10"°H/i.

4 [lpn cpalymBaHmy CTPOUTE/bHbIX 4/MH ONMTUYECKOroO Kabess
OK-50-2-3-8 B 04HOM 13 BOJIOKOH IPOU3O0LL/IO PaaNa/IbHOE CMELEHNE
TOpLOB Ha 5 MKM. OrnpenesnTs BO3HUKLUNE [IPpU 3TOM L[OMOSHUTE b=
HbIE [10TEPH.

5 [pn coequHeHmn CBETOBOAHOIO COEANHUTE/ILHOIO LWHYpPA B
KPOCCOBOM OIMTUYECKOM LLIKAPY C JIMHENHBIM OINTUHYECKUM KAOE/IEM
OK-50-3-3-8 nipou3oLL/io yrriioBoe CMELYEHNE TOPLIOB BOJIOKHA Ha 8°.
OnpegesinTb BO3HUKLIME TPU 3TOM [OMOJIHUTE IbHBIE oTepH. [lapa-
metpbl OB: n;=1,5, A=0,009.

6 C TeYEHNEM BPEMEHHN B PA3bEMHOM COEAUHUTESE CTAHLIMOH-
HOro onrtn4eckoro kabesas OKC-50-01 ripon3oLu/io 0CEBOE CMELEHNE
TOPLOB ONTUYECKOrO BOJIOKHA Ha 15 MKM u yr/ioBoe cMelyeHne Top-
OB BOJIOKHa Ha 5°. OripefesmTs BO3HUKLLINE TPU 3TOM [OM0SIHUTE Ib-
Hble r1oTepy. llapameTpbl ONTUYECKOro BOIOKHE Ny=1,49, A=0,009.
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4 fincnepcuna
4.1 PewieHue TMNOBbIX 3agau

1 Ha mexcrarymorHou BOJIC riposioxeHs! 4Ba THra Kabeiew —
C rpagueHTHBIMU 1 CTYIEHYATHIMU MHOrOMOJOBBLIMU ONTUYECKUMY BO-
JI0kHaMu. OrpeEAEsINTb, BO CKOJIBKO Pa3 OT/IMYAETCH VILIMPEHUE UM-
nyibcoB B 3tux Kabensx. [mHa BOJIC pasHa 9 «m; n,=1,490,
An=0,015,

KO3(b(bMLI,V|eHT NpenomMneHna cepaedyHmka onTnYeECKoro BOJIOK-

Ha
n, =n, +An=1490+0,015=1,505.

OTHOCUTENbHOE 3HaYeHue nokasaTtens NPENOMNEHNSA:

n’—n; 1,505 -1,49°

= == —=0,01.

2n, 2-1,505

B ontuyecknx kabensx C MHOMOMOAOBLIMWM  BOSIOKHaMu
Hanbonbluni BKNag B YWnpeHne nMmnynbCoB BHOCUT MOAOBasA AnUcCnep-
cusa.

A

MexxMopaoBast gucnepcus:
- CTyneH4aTbin npodunb: L=5-7 kM => [>/,
_mA 1,505-0,01
Tooo = \/_C— 300000 V9.5 = 0,337 mxc.
- rpap,meHTHbm npodwnb: L=10-15 kM => L<L,
A I 1,505-0,01°
" 2¢ 2300000
OTHoOLLEHME AMCMEpPCUin:
0,337-10°°
2,258-107°
YwmnpeHne nMnynbcoB B Kabene co cTyneH4YaTblMM MHOrOMOAO-

BbIMW OMNTMYECKMMW BONOKHaMKU 6yaeT B 149,1 pa3 6onblue, YeM B
kabene c rpa/IMEHTHbIMW BOMIOKHAMM,

9=2,258nc.

T

=149,1.

2 Bo CKO/IbKO pa3 H3MEHUTCS BE/IMYNHAE ANCIIEPCHN CUIHA/IA B
BOJIC, rioctpoeHHou Ha ocHoBe Kabess OKJ/1-01, eciim 3aMeruTs yc-
TOYHUK U3/TYHEHUS C SIA3EPHOIO Ha CBETOANOAHbIM C A/IMHON BOJIHbBI
0,85 mkm. LlmHa BOJIC 63 km.

OKN-01 — kabenb ¢ ogHOMOAOBLIMM BOJSIOKHaMu. [ns onpeae-
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K
g

Hampasuisionye cpesibl 3J1eKTPOCBSA3U

NEHVs1 AMcnepcuM HeobXoaMMO paccuMTaTb XPOMaTMYECKYl aucnep-
cuo (MaTepuanbHas, BOMHOBOAHas, npodwunbHas). Kabenb npeaHa-
3Ha4yeH ans paboTtbl Ha AMHE BOAHbI 1,55 MKM.
MatepuanbHag aucnepcms:
- nasepHbii UA:
Toum =A-L-M(L)=1-63-(~18)=—1134nc =—1134uc;
- cBeTOAMOAHbIN MN:
Ty =AN-L-M(L)=20-63-125=157500 nc =157,5uc .
BonHoBoAHasa avcnepcms
- NasepHsbIn UN:
T, =Ak-L-B(L)=1-63-12=756nc =0,756uc ;
- cBeToAMoaHbIn UN:
T, =Ak-L-B())=20-63-5=6300nc=63uc.
MpodwmnbHasa ancnepcms
- nasepHbii UA:
1, =Ah-L-TI(0)=1-63-5=315nc=0315 nc;
- cBETOAMOAHbIV MA:
1,,=AL-L-TI(0)=20-63-0=0 uc.
XpoMaTtunyeckasa ancnepcus:
- nasepHbii UA:
T = Toam T Tee T T,y = —L,134+ 0,756+ 0,315 =-0,0631c ;

xp Mmam

- cBeToamoaHbIn NN:
Top = Toam + Tes T T, =157,5+6,3+0=163,8nc.

xp mam

OTHOLLEHWNE AMCNEPCUN:

1638 _ —-2600.

—-0,063

Jlmcnepcyst Npy UCNONb30BaHUM CBETOANOAHOMO UCTOYHMKA M3-
nyyeHus 6yget B 2600 pa3 6osbLue.

4.2 3apaum AN CaMOCTOATE/IbHOIO peLueHns

1 Ha mexcraruymorHou BOJIC riposioxeHs! 483 THa Kabeiew —
C rPafNEHTHbIMU U CTYIMEHYATHIMU MHOMOMOAOBbIMU ONTUYECKUMYU BO-
JI0kHamy. OripefesmTs, BO CKOJIbKO pa3 OT/IMYEETCH YILUMPEHNE UM-
y/IbCOB B 3Tux Kabesnsx. LmHa BOJIC pasHa 11 kM, n,=1,492,
An=0,01.
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HaHpaBJIHPOIJ_U/Ie cpeanbl 3JIEKTPOCBA3HU

2 Bo CKO/IbKO pa3 U3MEHUTCS BE/INYUHAE ANCIIEPCHN CUIMHAE B
BOJIC, rnocTpoeHHo¥ Ha ocHoBe kabens OM3KIT, eciim 3aMeHUTb UC-

TOYHUK U3JTYHEHNS C JIA3EPHONO HA CBETOANOAHBIN C A/IMHON BOJIHbI
0,87 mkm. LimHa BOJIC 48 km.
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

CMNMPABOYHbIE MATEPUAJIbI

O6wme Tabnuubl
Tabnvua 1 — ddbdekTUBHBLIN AMAMETP rpynn Npv 6yMa)KHON U3onsuUm
CkpyTka MapHasi | 3Be3gHasi | [BoiiHas [BoiHas | BocbMepoyHas
napHas 3Be3Hast
DeKTUBHII! 09654, 10,9094, |0,9564d, (09804, |0,9834,
lanameTp

Tabnuua 2 — CBoWCTBa METANOB

Menpb ANIOMUHWIA Cranb CBuHey,
YaenbHoe conpotueneHve npu0,0175 0,0295 0,138 0,221
t=20°C, OM-MM?*/M
MnoTHOCTb, r/cm® 8,9 2,7 7,8 11,4

Tabnuua 3 — lononHuTeNnbHble CBEAEHMS O MeTannax

Matepuan k= oo, um kr g, M/(OM-MM2)

Meno 0,021+ f[Ty] 0,0105d+/ f [1y] >0

fAnioMikmi 0,0164+/ /[ 1y] 0,082d+/ /[ Iy] 34,36

Cranb 0,075 £[Ty] 0,0375d+/ f[1y] i

Tabnuua 4 — 3HadeHust KoadruneHToB £, G, H, @ B 3aBUCUMOCTH
OT 3HaYeHus Ar

kr F(kr) Glkr) H(kr) Q(kr)
0 0 0 0,0417 1
0,1 0 0 0,0417 1
0,2 0 0 0,0417 1
0,3 0 0 0,0417 1
0,4 0 0 0,0417 1
0,5 0 0,001 0,042 1
0,6 0,001 0,002 0,044 1
0,7 0,001 0,004 0,045 0,999
0,8 0,002 0,006 0,046 0,999
0,9 0,003 0,01 0,049 0,998
1 0,005 0,015 0,053 0,997
1,1 0,008 0,022 0,058 0,996
1,2 0,011 0,031 0,064 0,995
1,3 0,015 0,041 0,072 0,993
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K

Hampasuisionye cpesibl 3J1eKTPOCBSA3U

1,4 0,02 0,054 0,08 0,99
1,5 0,026 0,069 0,092 0,987
1,6 0,033 0,086 0,106 0,983
1,7 0,042 0,106 0,122 0,979
1,8 0,052 0,127 0,137 0,974
1,9 0,064 0,149 0,154 0,968

2 0,078 0,172 0,169 0,961
2,1 0,094 0,196 0,187 0,953
2,2 0,111 0,221 0,206 0,945
2,3 0,131 0,246 0,224 0,935
2,4 0,152 0,271 0,242 0,925
2,5 0,175 0,295 0,263 0,913
2,6 0,201 0,318 0,28 0,901
2,7 0,228 0,341 0,298 0,888
2,8 0,256 0,363 0,316 0,874
2,9 0,286 0,384 0,333 0,86

3 0,318 0,405 0,348 0,845
3,1 0,351 0,425 0,362 0,83
3,2 0,385 0,444 0,376 0,814
3,3 0,42 0,463 0,388 0,798
3,4 0,456 0,481 0,4 0,782
3,5 0,492 0,499 0,41 0,766
3,6 0,529 0,516 0,42 0,749
3,7 0,566 0,533 0,43 0,733
3,8 0,603 0,55 0,44 0,717
3,9 0,64 0,567 0,45 0,702

4 0,678 0,584 0,46 0,688
4,1 0,715 0,601 0,466 0,671
4,2 0,752 0,618 0,474 0,657
4,3 0,789 0,635 0,484 0,643
4,4 0,862 0,652 0,49 0,629
4,5 0,863 0,669 0,497 0,616
4,6 0,899 0,686 0,505 0,603
4,7 0,935 0,703 0,51 0,59
4,8 0,971 0,72 0,516 0,579
4,9 1,007 0,738 0,524 0,567

5 1,043 0,755 0,53 0,556
5.1 1,078 0,772 0,535 0,545
5,2 1,114 0,79 0,54 0,535
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5,3 1,149 0,808 0,545 0,525
5,4 1,184 0,826 0,55 0,516
5,5 1,219 0,843 0,554 0,507
5,6 1,254 0,861 0,558 0,498
5,7 1,289 0,879 0,562 0,489
5,8 1,324 0,896 0,566 0,481
5,9 1,359 0,914 0,571 0,473
6 1,394 0,932 0,575 0,465
6,1 1,429 0,959 0,579 0,458
6,2 1,463 0,967 0,582 0,451
6,3 1,498 0,985 0,586 0,443
6,4 1,533 1,003 0,59 0,436
6,5 1,568 1,02 0,593 0,43
6,6 1,603 1,038 0,596 0,424
6,7 1,638 1,055 0,599 0,418
6,8 1,673 1,073 0,602 0,412
6,9 1,708 1,001 0,605 0,406
7 1,743 1,109 0,608 0,4
7.1 1,778 1,126 0,611 0,394
7,2 1,813 1,144 0,614 0,389
7.3 1,848 1,162 0,617 0,384
7,4 1,884 1,18 0,62 0,379
7,5 1,919 1,198 0,622 0,374
7,6 1,954 1,216 0,624 0,369
7,7 1,989 1,233 0,627 0,364
7.8 2,024 1,251 0,63 0,36
7.9 2,059 1,269 0,632 0,355
8 2,094 1,287 0,634 0,351
8,1 2,129 1,304 0,637 0,347
8,2 2,165 1,322 0,64 0,343
8,3 2,2 1,339 0,642 0,339
8,4 2,235 1,357 0,644 0,335
8,5 2,27 1,375 0,646 0,331
8,6 2,306 1,393 0,647 0,327
8,7 2,341 1,41 0,649 0,323
8,8 2,376 1,428 0,651 0,32
8,9 2,411 1,446 0,653 0,316
9 2,446 1,464 0,655 0,313
9,1 2,481 1,481 0,657 0,309
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9,2 2,517 1,499 0,658 0,306
9,3 2,552 1,516 0,66 0,302
9,4 2,587 1,534 0,662 0,299
9,5 2,622 1,552 0,664 0,296
9,6 2,658 1,57 0,666 0,293
9,7 2,693 1,587 0,667 0,29
9,8 2,728 1,605 0,668 0,287
9,9 2,763 1,623 0,669 0,284
10 2,799 1,641 0,67 0,282

2 k=3 V=1 | 1[32k=5 242 202
>10 4 8 4 m kr kr

CuMMeTpuuHble kabenu cBa3m

Tabnuua 1 — 2bdekTUBHbIN AMAMETP Nap C BO3AYLWHO-6yMaXHOM

nsonsaumen

CkpyTka MapHas

3Be3gHas | /[lBoiHas [BoiHas | BocbMepo4Has
napHas 3Be3gHast

BdbdekTnBHbIi 0,965 d,

lavameTp

0,909d, [0,956d, |0.980d, [0,983d,

Tabnuua 2 - ConpoTUBAEHNE AOMNONHUTENLHBIX NOTEPb Ry 200, OM/KM

B kabene [NoBuBOB

Yucno MoTtepu B nosuBaxloTpu oT cBUHUOBOW  [[loTepu OT antoMUHUEBON
YETBEPOK [CMEXHBIX YeTBEPOK ANsSi0607104KM 418 NOBUBOB [060104KM ANS NOBMBOB

1 2 3 1 2 3 1 2 3

1 0 22 8,1

4 7,5 14 5,2

1+6 8 7,5 15 55 06 P

1+6+12 |8 75 75 o 0 1 0 0 0,4

Tabnuua 3 — 3HauyeHus1 TeMnepaTypHOro KoadhuLMeHTa
conpoTtusnexus (pacyet R)

MaTtepuan NnpoBOAHMKOB TeMnepaTypHbIii KO3DOUUMEHT CONPOTUBAEHMS
(X‘R
Meab 0,0039
Cranb 0,0046
BumeTtann 0,0041
IATIIOMUHUI 0,0037

Tabnuua 4 — XapakTepUcT1KM M30SLMN CIIOXKHOW CTPYKTYPbI

Twvn n3onaunmn

& | tg5°10™* npu uacTote, Kkl
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Hanpassidwomue cpefibl 3/1eKTPOCBA3U

10 100 250 550
KopaenbHo-6yMa)kHast 1,3-1,4 55 113 160 280
KopaenbHo-cTupodekcHas 1,2-1,3 3 7 12 20
MNonuatuneHosas (cnmowHast)  [1,9-2,1 2 6 3 14
MopucTO-NONnaTUNEHOBas 1,4-1,5 3 8 12 20
BannoHHo-nonMaTUIEHOBas 1,2-1,3 2 6 (&) 12

Tabnuua 5 — 3HaueHns NornpaBoOYHOMO TEMMEPATYPHOMO

koadhdumumeHTa (pacyer G)

Bua nsonaumu 7 npu TeMnepatype, °C

5 10 15 20 25 30 35 | 40

bymakHas

246 11,82 1,35 1,00 0,74 0,55 0,41 0,30

CTupodiekcHas 1,02 1,01 1,00 1,00 1,00 0,99 (0,99 10,98

Tabnnua 6 — KOHCTPYKUMS CUMMETPUYHBIX Kabensix cBa3m

Tun kabens

KOHCTPYKTUBHbIE 0CO6EHHOCTM

MKT

MarucTpanbHblif; U30n15UMS KopaenbHO-Tpy6yaTas, 6yMaxHas:
inmameTp 6ymaxkHoro kopgens 0,81 mMm,

2 neHTbl kabenbHoi GymMarn K-17 TonwmHol 0,17 mMm;
KoapduumeHT ykpyTkum 1,02;

lobonoyka kabens cBMHLOBas

MKMA

MarucTpasnbHblii, 3018UMs KOpPAEbHO-TPybYaTas, MonnsTMIeHoBast:
NOMMSTUNIEHOBLIN KOpAEenb AnameTpoM 0,65 MM,

TpybKa U3 CNIOWHOro NOAN3TUIEHA TONWMHOM cTeHku 0,23 MM;
KoaphmuneHT ykpyTkun 1,02;

lobonoyka kabens anoMnHneBast

MK

MarucTpanbHbIi, U30MsUMS KOpAEbHO-Tpy6buaTasi, MoNMaTUIeHoBas:
NOMMSTUNIEHOBLIN KOpAEb AnaMeTpoM 0,65 MM,

TpybKka 13 CNIOWHOro NONM3TUNEHA TONLWMHOM cTeHku 0,23 MM;
Ko3phmumeHT ykpyTkun 1,02;

lobonoyka kabens cBMHLOBas

MKTB

MarucTpanbHbliA, M30MsUMs CROLWHas NMONSTUEHOBas:
[TONWMHa n3onsumm 1,1 mm;

Koa(phmumeHT ykpyTku 1,02;

lo6on104Ka kabens “3 NOIMBUHUAXIOPMAHOIO MiacTUKaTa.

MK

MarucTpanbHblii, M30MsUMs CAOLWHAs NOPUCTO-NONMITUNEHOBAS:
[ronwmHa m3onsiumm 1,05 mm;

Ko3phmumeHT ykpyTku 1,02;

lo6on104Ka kabens 13 NOMBUHWAXIOPMAHOIO MacTUKaTa.

MKC

MarucTpanbHbIi, KopAenbHO-TpybyaTas cTupodnekcHas:
inameTp kopaens 0,8 MM,

TonwmHa ctupodnekcHoi neHTsl 0,05 MM;
KoadbduumeHT yrkpyTku 1,02;

lobonoyka kabens cBMHLOBas
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MKCALLIn

MarucTpanbHblii, M30naUMs KOpAenbHO-Tpy6YaTas cTupodiekcHas:
inameTp kopaens 0,8 MM,

TonwmHa ctupodnekcHoi neHTsl 0,05 MM;

KoaduumeHT ykpyTku 1,02;

lobonoyka kabens anoMuHneBas

MKCI

MarucTpasnbHblii; U30N15UMS KOpAEbHO-TpybuaTas, CTupodnekcHas:
innameTp kopgens 0,8 mm,

TonwmHa ctupodnekcHoi neHTsl 0,05 MM;

KoaphmumeHT ykpyTku 1,02;

lo6onoyka kabens cBMHLOBas

T

Fopoackoit; nsonsaums Tpy6yaTo-6yMaxHas:

1 neHTa TenedorHon 6ymarv KT TonwmHon 0,05 MM;
Luar CKpyTku xun 70 mm;

lobonouka kabens CBMHLOBaSs, TOMLLUMHA 2 MM;

cTponTenbHas anvHa 500m

Tabnnua 7 — XapakTepucTMKM CUCTEM Nnepeaayu

AHanoroBble CUCTEMbI Nepeaaym

HassaHue JInHeliHbIN cnekTp, KMy
K-60 12-252
K-300 60-1300
KPP-30 12-252 n 312-552
KAMA 12-252 n 312-552

Lindposble cuctembl nepeaaym

Ha3BaHue CkopocTb nepegayun Kbut/c

MKM-30 2048

Tabnuua 8 — TeMnepaTypHbI KO3 DULMEHT 3aTyxaHus ans kabenen

MKC 4x4
F«ru | 10 | 30 | 50 | 70 | 90 | 110 | 130 | 150 | 170 | 190 | 210
0,10° | 3,71 | 2,92 | 2,45 | 2,28 | 2,18 | 2,14 | 2,11 | 2,09 | 2,06 | 2,04 | 2,02

Bo3aylliHbie INHUKN

Tabnvua 1 — K pacyeTy npoBoAMMOCTM M30/SILIMKN BO3AYLIHbIX IMHW

Moropa 3HayeHnsi NnapamMeTpoB
Gy, 10, CM/km n, -10°
cyxas 0,01 0,05
Cbipast 0,05 0,25

Tabnuua 2 — XapakTepUCcTUKA CUCTEM NMEpPeaayn BO3AYLLUHbIX JTIMHWIA

CBA3U
Cuctema nepegaym JInHelHbIN cnekTp, KMy
B-2-2 4,5..25,7
B-3-3 4..31
B-12-2 36...143
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N

HanpaBnﬂ}oume CpeAakbl 3JIEKTPOCBA3U

ITpoghune Ne la

TIpoguns Ne 3
PucyHok 1 — Mpocunv onop NnHWIA cBA3K (Havano)
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——lsobar-
1ozl

Ipoghuns Ne 3a

Ipoghune Ne §
—l-| 52 F&I-(—
7 Z
i

.

Ipoghune Ne 6

Ipoghuns Ne 4a

TTpochuns Ne 6a
PucyHok 1 — Mpocunv onop nnHWiA cBa3K (MPOAOIIKEHUE)
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[ i
Sk
%Eélg 7
-?—I‘qr > 7e
Ipocpuns Ne 9
HT-Yo0-15-75

B

Ly
!

Ipoguas Ne 7a Hpogpuns Ne 10
50 !-1—- YT-s0-15-75
7 2 5K 75,
= X 11 fal - ﬁ‘!
F.0 ¥ ) S ‘
\F' S 58 & 7 né
a3 £ ] 1 Qﬂ

-
-

14 i vAn*2
8 i—@’ﬂ T

5 i:‘ 7 IR 5 g
g, w : %

Tpoduns Ne 8 Hpodpune Ne 11
PrcyHok 1 — Mpodunm onop nnHUiA cBA3K (OKOHYaHKE)
69



CRM m ananIeHI/Ie AUCTAHIIUOHHOTI O 06y‘I€HI/I$I W NMOBBbIIIEHU A KBaHI/ICl)I/IKaLLI/II/I

Hal’[paBﬂﬂ}OLLU/Ie CpeAbl 3JIEKTPOCBA3U

KoakcuanbHblie kabenu

Tabnuua 1 — XapaKTepUCTUKN U30N18LMM CITIOXXHOW CTPYKTYpb!

Tun  Ka-Tvn nsonaumm €3 Va/Ve  [tg53:10-4 npm f [MI'y]
bens 1 5 10 |60
2,6/9,5 [MonuatnneHoBsas Lwiaiba 1,13 8,9 o5 105 0,7 0,8
2,6/9,5 |MNonustnneHosasi cnvpanib 1,1 6 0,4 0,7 10,5 0,6
1,2/4,6 |banoHHO-NOAMITUIEHOBas 1,22 9 1,2 13 15
2,1/9,7 [NopucTo-nonnaTuaeHoBas 15 50 2 3 3 -
5/18 KopaenbHo-cTupodieKkcHas 1,19 |12 0,7 08 |1 1,2

Tabnumua 2 — KOHCTPYKUMS KoaKcuasbHbIX Kabenen ceasn

Tvn kabens

KOHCTPYKTMBHbIE 0CO6EHHOCTU

MKT-4

MaructpanbHbii, ManorabapuTHbIN KOaKCUanbHbIiA;
NPOBOAHWKM MefHble, TOMLWMHA BHELUHEro NpoBoaHuka 0,1 MM;
M30/15UMS BO3AYLUIHO-NONU3TUNIEHOBaS!, 6anioHHOMo TMNa;
BKpaH U3 ABYX CTaslbHbIX NEHT ToMWMHON Mo 0,1 MM.

BKMALLIN-1

B0HOBbIN, OIHOKOAKCUABHBbIN;

BHYTPEHHWIA NMPOBOAHWK MeAHbIN; BHELIHWIA — atOMUHUEBBIN;
TONLMHA BHELLHero npoBogHuka 0,8 MM;

M30/15UMS CNOLLHAs, U3 MOPUCTOrO NONUSTUIIEH];

BHELLUHWI NPOBOAHVK SIBMSIETCS SKPAHOM.

KM-4

MarucTpasnbHbli, cpeaHnit;

NPOBOAHWKW MeAHble, TOMLMHA BHELHEro NpoBoaHuKa 0,26 MM;
M3onsums Wwarbosas: TOMWMHA MNOMMSTUNEHOBLIX LWakb 2,2 MM,
paccTosHMe Mexay wakbamu 25 MM;

BKpaH W3 ABYX CTasbHbIX JIEHT TonwmHon 0,15 MMm.

KM-8/6

MarucTpanbHblii, KOMBMHUPOBAHHBIN:

8 cpenHmx koakcuanbHbIX nap (2,6/9,5);

6 ManorabapuTHbIX KoakcuanbHbIx nap (1,2/4,6).

CpeaHvie napbl: MeAHble MPOBOAHWKM, TOMWMHA BHELLHErO -
0,26 MM;

n3onsumst Wwarbosas: TOMWMHA MNOMMSTUNEHOBLIX LWakb 2,2 MM,
paccTosiHMe Mexay Wwaibamu 25 MM;

BKpaH U3 ABYX CTaslbHbIX NIEHT TonwwmHoM 0,15 MMm.
ManorabapuTHble napbl: MegHble NPOBOAHWKW, TOJLUMHA BHELLUHE-
ro-0,1 mm;

M30NUMs BO3AYLIHO-NOANITUNEHOBASs, HanoOHHOro TUNa;

BKpaH W3 ABYX CTaslbHbIX IEHT TOMWMHOMN N0 0,1 MM.

Tabnumua 3 — Cuctembl nepegayn

AHanoroBble CUCTEMbI Nepeaad
HasBaHue JIHeMHbIV cnekTp, KMy
K-60 12-252
K-120 60-552 1 812-1 300
K-300 60-1 300
K-420 312-2 044 n 2 852-4 584
K-1920 312-8 500
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Hal’[paBﬂﬂ}OLLU/Ie CpeAbl 3JIEKTPOCBA3U

K-3600 812-17 600
K-5400 4332-31 100
K-10800 4332-60 000
Lindposble cnctembl nepegay

HasBaHue CkopocTb nepeaaym Kbut/c
MKM-30 2 048
MKM-480 34 000
MKM-1920 140 000

Tabnuua 4 — ONTMManbHbIe COOTHOLIEHUS! AMAMETPOB NPOBOAHUKOB
ANs pa3fiNyHbIX METANI0B BHELIHEro NpoBOAHMKa
Npv MegHOM BHYTPEHHEM

MaTepuan BHELHero npoBoAHMKa Meab  |AntoMuHuiA~ CTanb  [CBuHel  |LUnHK
IOTHOLWEHMe AMaMeTpoB 3,6 3,9 4,2 5,2 4,3
Tabnuua 4 — 3HadeHns1 Z, B 3aBUCMMOCTM OT &, Npy 0/d=3,6

s 1,05 1,15 1,25 1,45 1,54

Z 75 67 61 53 50

Tabnuua 5 — CoOTHOLLEHNE MeXAY €, U D/d npyu HOPMUPOBAHHOM

BENNYMHE BOJIHOBOIO cor

oTuBNEeHns Z = 75 Om

€3

1,0

1,05

1,1

1,2

1,3

1,4

1,5

2,3

D/d

3,5

3,6

3,7

3,9

4,2

4,36

4,5

6,8

Tabnumua 6 - OnTManbHble COOTHOLEHMS ANaMETPOB NPOBOAHUKOB

D L .
— Z, =,= CBOIACTBa KOHCTPYKLMK
d C
3,6 76,6 MuHUMYM 3aTyxaHus
V 83
2,72 59,9 MaKCMMyM 3N1EKTPUYECKON NPOYHOCTM Ha Npoboi

1,65 MaKkcuMyM nepefaBaeMoii MOLLHOCTU
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Hanpassidwomue cpefibl 3/1eKTPOCBA3U

onTuueckue kabenu

Tabnuua 1 — MNapameTpbl MaTepuasnos 3/IEMEHTOB ONTUYECKOro

kabens
Matepuan YaenbHblii Bec, r/cm’ Mogaynb ynpyrocti x107, MNa
Cranb 7,9 20000
Meab 8,71..8,9 12000
KBapueBoe BOMIOKHO 2,48 8600
ANIOMUHUN 2,70 7000
MNonuatunex 0,92...0,93 15...25
Monuatunex Hu3kon | 0,92 20...30
nnotHoctu (M3HM)
MonustuneH cpeaHen | 0,93 40...70
nnotHoctu (M3CM)
MonustuneH Bbicokoi | 0,95 100
nnotHoctu (M3CMN)
dToponnact 2,1..23 225
MNonuesnHunxnopug 1,3..1,7 300
Monuctnpon 1,04...1,06 120...150
MNonuypetaH 1,1..1,25 0,5...10
HelifloHOBOE BOIOKHO 1,14 600...1300
KeBnaposoe BOIOKHO 1,44 12500
BonokHo CBM 1,25 6500
Creknonnactuk 2,0 500...600
MNonnbyTtnnentepedtanar | 1,31 160
Monvamung 1,06 170
MonvkapboHat 1,20 230
ApamMnHoe BOMIOKHO 1,45 10000
MBX nnactukat 1,3 6
Crekno 2,5 7000

OonTnyeckuit kabenb Tuna OK

MapKunpoBKa JIMHENHBIX ONTUYecknx kabenein tmna OK: OK-a-
b-c-d,
roe a— AMaMeTp cepALeBMHbI ONTUYECKOrO BOMIOKHA, MKM;
b — HoMep pa3paboTku kabens
2 — BHELLUHWI AWAMETP OMNTMYECKOro Moayns 2,5 mMm;
3 - BHELWHWIA AMAMEeTpP ONTUYECKOrO MoayNs 2 MM;
C— k03 PUUMEHT 3aTyxaHus, ob/kMm;
d— 4nCno oNTUYeCKUX BOSIOKOH B kabene.

KOHCTPYKUMSI NIMHENMHBIX ONTUYECKMX Kabenei Tuna OK-50:
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1 — LUEeHTpanbHbIA YNPOYHSIIOLLNIA SNIEMEHT;
2 — ONTUYECKOE BOJSIOKHO;

3 — BHYTpUMOAYJbHbIN TMAPODOOHbIN 3a-
NOSIHUTEND;

4 — 0605104Ka ONTUYECKOrO MOAYNS;

5 — rnpgpocobHoe 3anonHeHne cepaeqHu-
Ka;

6 — BHeLHsI 0605104Ka.

® CKpPYTKA cepAeyHMKa MOBMBHasA BOKPYr LLEHTPaNbHOro
YNPOYHAIOLLErO SN1EMEHTA;
® B KaXAOM ONMTUYECKOM MOAY/e COLEPHKUTCA TONbKO O4-
HO rpagueHTHOE ONTUYECKOE BOJIOKHO.

Hapy»Hbit avametp kabens 13,0+1,0 MM, TOJILUMHA BHELLHEW
nonuaTuneHoson obonoukmn 1,7+0,2 MM.

Ecnn kabenb copepxnT 4 ONTUYECKUX MOAYSS, OHW CKpy4un-
BalOTCA B CepAeYHMK BMeCTe C KOpAensMu 3anonHeHus. [Auamertp
KopAens paBeH AnaMeTpy ONTUYECKOro Moayns.

[onycTumasi Harpyska Ha pacTskeHWe JIMHEWHOro kabensi Tu-
na OK: 1200 H.

Pabouast annHa BonHbI 0,85 MKM.

onTtuyeckum kabenb Tuina OKCHM

MapkunpoBka Kabens onTM4YecKoro NoABECHOr0 CaMOHECYLLEro
OKCHM-a-b-c-d (e):
a— QVMaMeTp MOAOBOrO MOJisl, MKM;
b— matepuan LIeHTpanbHOro CMI0BOro 3neMeHTa
01 — cTeknonnacTtuk;
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HanpaBnﬂ}oume CpeAakbl 3JIEKTPOCBA3U

Cc— KO3 PUUMEHT 3aTyxaHus, ob/km;
d— 4MCNo ONTMYECKMX BOJIOKOH B Kabene;
€ — [AonycTMMas Harpyska Ha pacTskeHue, kH.

LleHTpanbHbiA
CUMOBOM
ANEMENT -

M
CTEXNONNaCTHE \\-““--._

Obonouka
o~ M3 a
-

_—— ApamugHse

Moayne HIATH

T BalmWTHbIA

e
Mapodiobiem ~ wiRanT

KomMnayHn

Tabnuua 2 - MoaynbHas KOHCTpykumsa kabens OKCHM-a-b-c-d (e)
(n — KONMYECTBO MoZyNEeN, M — KOMIMYECTBO BOJIOKOH
B KakgoM mogyne):

Kon-Bo BOOKOH nm Kon-Bo BOOKOH nm
4 14 18 1-2+4-4
6 1-2+14 20 54
8 2:4 24 6-4
10 1-2+24 32 4-8
12 34 36 1-4+4-8
16 4-4 48 6-8

onTuueckui kabenb TMna OKK

OnTtnyeckme kabenn mapkm OKK npegHasHayeHbl Afis Ucrosb-
30BaHWs Ha AnnHE BOSHbI 1,3 MKM. [naMeTp oTpaxkatoLlein 060104KK
OMNTUYECKUX BOMOKOH 12543 MKM.

OnTtuyeckme kabenn OKK n3rotoBnsitoTca B ABYX BapyaHTax:

e Ha OCHOBE rPagVMEHTHOro OMTOBOJIOKHA C AMAMETPOM
cepaueBnHbl 5043 MKM;
e Ha OCHOBe OAHOMOAOBOrO OMTOBOJSIOKHA C AWAMETPOM
MOA0BOMO NSATHA 10+1 MKM.
Mapkuposka:
OKK — onTnyeckuit kabenb Ans NPOKIaAK1 B KaHanM3auum;
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Hampasuisionye cpesibl 3J1eKTPOCBSA3U

OKKO — T0 e c 6poHelt B BUAE METANININMYECKON ONNETKM;

OKKC - T0 e c 6poHelt 13 CTeKSIONNACTUKOBbIX CTEPXKHEN;

OKKAK - T0 e B antOMUHMEBOW 060/104KE U C BPOHEN U3 Kpyr-
NbIX CTanbHbIX MPOBOJIOK.

Pabouasi anvHa BosHbl kabens Tnna OKK-50: 1,3 MKM.

OnTnyeckum kabenb Tuna OKJ

JInHeliHble kabenu Mapkn OKJT npeaHa3HayeHbl Ans 0AHOMOAO-
BOW CBSI3W Ha AnMHe BONHbI 1,55 MKM. OgHOMOAOBOE CTyneH4YaToe
OMTMYECKOe BOIOKHO MMEET cneaytowme napameTpsbl:
e AvaMeTp mMoaosoro nons 8,5+1,0 MkMm,
e avameTp 060n04kM 125+3 MKM.
MapkupoBka kabenein OKJ1:
OKJ1 — onTuyeckunin kabenb NMNHENHBIN;
OKJ1C — 70 e ¢ 6poHeit U3 CTEKITOMNIACTUKOBbLIX CTEPXKHEN;
OKJ1B - TO e ¢ 6poHeit U3 NEHTOUYHON CTanu;
OKJIK - T0 e C 6poHeit U3 KPYr/biX CTa/bHbIX MPOBOJIOK;
OKJAK - TO e B a/IloMMHMEBON 060/104Ke U C BpOHE U3 Kpyr-
NbIX CTanbHbIX NPOBOJIOK.

OonTuyeckuit kabenb TMNna OM3KIr

OM3KI — onTMYeckuit MarucTpasbHbli U 30HOBLIN Kabenb Ans
MpoKIaaku B rpyHT. MNpeaHasHayeHbl A1 UCMOSb30BaHNs Ha AfIMHE
BOJIHbI 1,3 MKM.

MapkupoBka kabens OM3KI-a-b-c-d,
roe  a-— Avamertp cepAueBUHbI OMTUYECKOro BOMTOKHA, MKM;

b — HoMep pa3paboTku kabens

C— KO3 PUUMNEHT 3aTyxaHus, Ab/Km;

d— 4ncno onTnyecknx BOMIOKOH B Kabene.

Kabenb coaep>XutT oAHOMOAOBLIE CTYNEHYATbIE BO/IOKHA.

Tabnuua 3 - 3HaueHus1 kopHel dyHKUMIA Beccens ans pasnuyHbIX

TUMOB BOJTH
n 3HayeHue Pom Mpy m Tvn HanpaBnsieMon Mofbl
1 2 3
0 2,405 5,520 8,654 E, H
1 0,000 3,832 7,016 HE
1 3,832 7,016 10,174 EH
2 5,136 8,417 11,620 EH
2 2,443 5,535 8,661 HE
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Tabnuua 4 — YaenbHas matepuanbHas gucnepcust

A, MKM 06 {08 |10 |12 |13 |14 | 155 ]| 16 | 1,8

M(A), nc/(HM-KM) 400 | 125 | 40 10 -5 -5 -18 -20 | -25
Tabnuua 5 — YaenbHasi BONHOBOAHAA Ancnepcms

A, MKM 06 | 08 [ 101213 |14 ]| 155 |16 | 1,8

B(A), nc/(HM-KM) 5 5 6 7 8 8 12 14 16
Tabnuua 6 — YgenbHas npodwabHas gucnepeust

A, MKM 10 | 1,1 (121314 [15| 155 |16 | 1,8

MN(A), nc/(HM-kM) 0 1,5 2 2,5 4 5 5,5 65| 75
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OTBETbl K 3A4AYAM

> MN3-3a OKpyrneHus npu pacyeTtax npuBeAeHHbIe KOHTPOJSIbHbIE
3Ha4YeHNUA MOryT HETOYHO COBMaAaTb C NMNONYyYE€HHbIMU CTYAEHTaAMU
AOaHHbIMW.

CuMMeTpuuHbIe Kabenu cBa3mn
1 dneMeHTbl KOHCTPYKLMM CUMMETPUYHbIX Kabenen cBa3mn

1 Bec meau: 106,8 kr, Bec cBMHUA: 433,2 Kr.

2 PacctosiHue Mexay LUeHTpamu napbl 4,94 MM, AMaMeTp 3BE3AHOM
rpynnel 8,44 mm.

3 PacctosiHMe Mexay ueHTpamu napbl 4,17 MM, AMaMeTp 3BE3AHON
rpynnel 7,13 MM,

4 PaccTtosiHne mexay ueHTpamu napbl 4,79 MM, AMaMeTp 3Be3AHOW
rpynnbl 8,19 Mm.

5 PacctosiHMe Mexay ueHTpamu napbl 4,65 MM, AnMaMeTp 3Be3AHON
rpynnbl 7,95 mm.

6 OTHoweHne Mexay ueHTpamu napbl 105%

2 MNepBUUHbIE NAapaMeTpbl Nepegaum

1 3HaueHuns R: 34,68 OM/km (4 kl'u), 112,52 Om/km (252 kl'y), 163,87
Om/km (553 kl'u);

pasHocTb KPP-30 1 TY 129,19 Om/kmM, KPP-30 1 K-60 51,35 OmM/kmM, K-
60 1 TY 77,84 OM/KM.

2 3HayeHuss R npm 20°C: 37,32 Om/km (12 «klu), 112,52 Om/km
(252 klw);

3HayeHns R npum -30°C: 30,04 Om/km (12 kluy), 90,58 Om/kM
(252 kl'y);

pa3HocTb R: 7,28 Om/km (20°C), 21,94 Om/km (-30°C).

3 3HaueHue L: 0,909 MIH/kmM (4 kl'u), 0,852 (252 kl'w);

oTHoweHwne L: 1,07.

4 3HaveHus C 18,95 HO/kM (naeanbHas), 22,78 HO/KM (peanbHas);
pa3HocTb C 3,83 HD/kM.

5 3HaueHns G 276,81 MKCM/kM (1,2 MM), 612,21 MKCM/kM (1,05 MM);
oTHoweHne G: 2,21.

6 3HayeHuss R: 116,63 Om/kM (nepBbit nosms), 120,56 OM/kM (BTO-
pon);

oTHouweHne R: 1,03.
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7 3HaueHuss R, kabesrb MKII 162,94 Om/km (NepBblii MOBMB),
168,84 Om/kM (BTOpOWA);

3HaueHus R, kabesb MKIIA: 161,65 Owm/km (nepBbili  MOBMB),
162,94 Om/kmM (BTOpOWA);

oTHoweHune R: 1,009 (ans nepsbix noBueos), 1,036 (ans BTOPLIX).

3 MepBuYHbIE NAapaMeTpbl Nepeaayy Bo3AyLHbIX JIMHWUIA

1 3HaueHms R pana cranbHbiX nNpoBogoB: 79,55 Om/km (4 k),
210,08 OM/km (31 kI'w);

3HayeHns R gns MegHbix nposodoB: 3,42 Om/km (4 kI'y), 8,04 OM/kM
(31 klw);

oTHoweHue R: 23,26 (4 kl'y), 26,13 (31 kly).

2 3HadeHus R gns B-3-3: 3,42 OM/kM (HWXHSIS YacToTa), 8,04 OM/KM
(BepxHsif);

3HayeHuns R ana B-12-2: 8,62 OM/kM (HmxHss), 16,30 OM/kM (Bepx-
HSR);

pa3HocTb R: 5,2 OM/KM (HWxKHSS), 8,26 (BepxHSis).

3 3HaueHnns R ana 25°: 85,36 Om/km (4,5 kl'u), 196,18 OM/kM
(25,7 k'u);

3HaveHns R pna -20°: 64,91 Om/km (4,5 klu), 156,48 Om/km
(25,7 kl'w);

pasHocTb R: 20,45 OMm/km (4,5 kl'y), 39,7 OM/km (25,7 kI'u).

4 3HaveHus R ansa 30°: 9,02 Om/km (36 k'y), 17,05 Om/km (143 kIw);
3HayeHus R gnsa -20°: 7,03 Om/km (36 ky), 13,30 Om/km (143 kl'u);
pasHocTb R: 1,99 OM/kmM (36 kI'u), 3,75 Om/km (143 kl'y).

5 3HauveHuss L ana crtanbHbiX nposogos: 6,13 MIH/kM (4 klu),
3,67 MI'H/km (31 kl'u);

3HayeHns L ana  MegHbix nposogoB: 2,37 MIMH/kM (4 Klw),
2,32 MIH/km (31 klMy);

pa3sHocTb L: 3,76 (4 k'), 1,44 (31 kl'u).

6 3Hauenuss L ana 8 uenu: 1,88 mIH/km (36 kly), 1,86 MIH/kM
(143 klw);

ana 9 uenu: 2,32 MMH/km (36 kly), 2,30 MMH/kM (143 klMy);

pa3sHuua: gns obemx yactot 0,44 MIH/KM.

7 3Havenus L pna 4 uenn: 5,48 mMIH/km (4,56 kl'u), 3,36 MIH/KM
(25,7 x'u);

ans 5 uenu: 5,64 mu/km (4,56 klry), 3,53 MMH/km (25,7 Ku);
pa3snuua: 0,16 mMIH/km (4,56 k'), 0,17 MIH/km (25,7 KI'w).

8 3Hauenus L pana B-3-3: 6,13 MIH/KM (HMXHAS 4acToTa),
3,67 MIH/KM (BepxHAS);
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ans 5 uenn: 5,92 MMH/km (HWxHas), 3,80 MIH/KM (BepXHAS);
pasHuua: 0,21 MMH/KM (HWXKHSS), -0,13 MIH/KM (BepXHSS).

9 3HauveHus C 6,03 HO/kmM (12 uenb), 5,54 (13 uenb);

pa3HocTb 0,49 HD/KM.

10 3Hauenuna G ans B-3-3: 0,21 MKCM/KM (HWXHSS 4acToTa),
1,56 MKCM/kM (BepxHsIS);

3HayeHus G ans B-12-2: 1,81 MKCM/kM (HWXHSA), 7,16 (BepxHSs);
oTHoweHne G: 8,62 (HmxHAS), 4,59 (BepxHas).

4 BTopuMuHble NnapaMeTpbl nepepaym

1 199,76-e%°/0Om (12 kTn), 192,8 Om (552 kIL).

2 3,39:10° Om.

3 3Hauenme a npu 20°C: 0,1 Hn/km = 0,87 gb/km (12 «Klw),
0,33 Hn/km = 2,89 ab/km (252 kl'u);

3HadeHue a npu -30°C: 0,71 ab/km (12 kl'u), 2,6 ab/km (252 k'y)

4 0,35 pan/km.

5 3naueHune v; 215,93-10° km/c (MKCI), 215,31-10% km/c (MKT);
pa3HoCTb: 620 KM/C.

6 3HaueHus Z;: 174,45 Om (1,2 mMm), 184,69 Om (1,05 mm);
pasHocTb 10,24 Om.

7 3nauenus B: 215,31-10% km/c (1,2 Mm), 209,31-10% km/c (1,05 MMm);
pa3HocTb 6000 kMm/c.

8 258,05-%7°/0Om (12 kly), 199,03 Om (252 kI'w).

9 3HaueHue a: 0,15 Hn/km, 0,71 Hn/km;

pa3HocTb 0,56 Hn/kmM.

5 BropuuHble NapaMeTpbl Nepeaaymn Bo3AYLUHbIX JIMHUA

1 3HaueHus Z, B cyxylo norogy: 698,18-e1%°7 Om (12 «kIu),
690,26-%%"0m (31 kI');

3HaueHns Z, B cbipylo norogy: 698,17-eY Om (12 «Iwu),
690,28-e %%/ 0m (31 kL)

2 3HadeHue a B cyxyto norogy: 0,008 Hn/km (36 kl'y), 0,017 Hn/km
(143 kl'u);

3HayeHue a B ceipyto norogy: 0,01 Hn/km (36 kI'y), 0,025 Hn/km (143
Kru);

pa3Huua 0,002 Hn/km (36 kl'u), 0,008 (143 kl'w).

3 3HadeHne P ana cranbHbix nposogoB: 0,14 pag/km (4 kW),
0,85 pag/km (31 kl'w);

3HayeHue B ana meaHbix nposogos: 0,09 paa/km (4 k'y), 0,65 paa/km

(31 klw);
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pasHuua: 0,05 paa/km (4 kl'y), 0,2 paa/km(31 kly).

4 3HaueHve v: 292,96-10° km/c (B-3-3), 296,99-10° km/c (B-12-2);
pa3HocTb 4,03-10° km/c.

5 3naueHue v: 297-10° km/c (36 kL), 298,6:10% km/c (143 kTu);
pasHocTb 1,6-10° km/c.

KoakcuanbHble kabenu cesizun
1 NepBuuHbIE NapaMeTpbl Nnepeaaum

1 3HaueHne R: 12,47 Om/kM (ynpoleHHas ¢opmyna), 13,61 OM/kMm
(nonHas ¢opmyna);

pa3HocTb 1,2 OM/KM.

2 3HauyeHue R: 342,23 Om/km (ynpoulieHHas cdopmyna), 339,56 Om/kMm
(nonHas ¢opmyna);

pa3HocCTb 2,67 OM/KM.

3 5,21 OM/Kkm

4 3nauenve L: 3,26-10% TH/kM (ynpoweHHas dopmyna),
3,13-10*'H/kM (nonHas dopmyna);

pa3HocTb 0,13-10™ MH/km.

5 3HaueHue L: 2,6-10™ MH/km (ynpolieHHas dopmyna), 2,610 MH/km
(nonHas ¢opmyna);

pa3HocTb 0 MH/KM.

6 3HaueHns C 48,45 HO/km (cTaHpapTHas wusonaums), 50,16 HP/kM
(HecTaHgapTHas);

pa3HocTb 1,71 HO/KM.

7 3HadyeHms G 64,65 MkCM/kM  (CTaHAapTHas  m3onsums),
198,96 MkCM/KM (HecTaHaapTHas);

pa3HocTb 134,31 HO/KM.

8 3HaueHus G 64,65 mkCM/kM (cpeaHsas napa), 807,74 MkCMm/km (Ma-
norabaputHas);

pa3HocTb 743,09 HO/KM.

2 BropuuHble NapaMeTpbl nepegaun

1 3HaueHuns Z: 73,1 Om (KM-8/6), 72,95 (MKT-4);

pasHocTb 0,15 Om.

2 3HaueHuns Z: 73,1 Om (KM-8/6), 75,83 (BKMNALLRN-1);

pa3HocTb 2,73 Om.

3 3Hauenns a: 20,84 gb/xm (nonHas dopmyna), 20,88 ab/km (ynpo-
LLEHHas);
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pa3HocTb: 0,04 ab/kMm.

4 3Hauennsa a: 3,35 ab/km (nonHas d¢opmyna), 3,23 ab/km (ynpo-
LLEHHas);

pa3HocTb: 0,12 ab/kMm.

5 3Hauenuns B: 391,64 paa/km (K-3600), 786,14 paa/km (MIKM-480);
OTHoLeHue: 2,01.

6 3HauveHuns B: 1557,67 pag/km (MKM-1920), 393,07 pag/km (UKM-
480);

OTHOLLEeHue: 3,96.

7 3Ha4eHwne v 242147,43 km/c (1300 kl'y), 232670,36 km/c (60 kIy);
pa3HocTb 9477,06 kMm/c.

8 3HaueHue v; 265604,77 km/c (1300 kl'y), 246634,05 km/c (60 KIw);
pa3HocTb 18970,72 km/c.

3 BAiMsiHMe COOTHOLUEHUSA pa3MepoB NPOBOAHMKOB Ha
napaMeTpbl nepegaum

142 mm.

2 2,40 pb/km.

3 3003,04 paa/km n 292770,02 km/c.

4 9,62 MM,

52,28 mm.

6 48,3 MM (MeaHble NpoBoAHWUKM), 10,35 MM (BHELIHWIA atlOMUHKE-
Bbli1); pa3HOCTb: 37,95 MM.

OonTuuyeckue kabenu
1 Harpy3ka Ha pacTsxeHue

1 3HaueHuns F. 4401,8 H (cTtapble napameTpbl), 4985,7 H (HoBbIe);
pasHuua 583,9 H.

2 42,66-10°M°.

3 3Hauenus F. 7724,3 H (CBM), 20981,3 H (cTanb);

pasHuua 13257 H.

4 3HayeHus F. 8822,2 H (OK-50-2-3-8), 9681 H (OK-50-2-3-4);
pa3Huua 858,8 H.

5 3Hauenuns F 5675 H (0,2 mm), 6874,2 H (0,25 mM);

TonwwuHa 0,2 MM He yaoBneTBopsieT TpeboBaHusM, 0,25 - ynoBneTso-
psieT.

6 0,193 mm.

7 3HaveHuns £ 4036,1 H (OK-50-2-3-4), 3711,1 H (OK-50-3-3-4);
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pasHuua 325 H.

2 OcHOBHbIE NapaMeTpbl

1 163 (50 mkmM), 144 (HWXKHSS rpaHMUa HOpMbl), 184 (BepxHsis);
pasHuua 40 mog.

2 3Hauenuns Vi 27,29 (OKK), 3,89(0OKJIb);

COOTHOLIEHME 7.

3 3HaueHne NA: 0,2254 (OKK), 0,2258 (OKJ1B); pasHuua 0,0004.
4 1,310y (8,5 mkm), 1,47-10Tu (HMXKHSS rpaHML@ HOPMbI),
1,16-10"Ty (BepxHss);

pasHuua 31 Tlu.

5 Eoi: 1,2:10*Tu u 1,67 MkM;

EHy; 1,91-10™Tu v 1,05 Mkm;

pasHuua: 71 Ty n 0,62 MKM.

3 3aTtyxaHue

1 3HaueHne noTepb Ha paccesHue: 0,14 ab/kMm (TpeTbe OKHO Mpo-
3pauHocTu), 0,28 ab/km (BTOpOE);

pa3Huua 0,14 ab/kMm.

2 0,577 pb/km (1,8 mkM), 0,636 ab/km (2,3 Mkm), 0,689 ab/km
(2,9 MkmM).

31,08 ab/km.

40,46 nb

55ab

6 2,39 ab (3a cuet yrnosoro cMelleHus), 0,14 ab (3a cyet oceBoro
cmelleHuns), 2,53 (oblwme fononHUTeNbHbIE NOTEPH).

4 Amncnepcuna

1 3HaueHne MexmoaoBol aucrnepcun: 0,26 MKC (CTyneH4aTblid npo-
¢unb), 1,287 Hc (rpaaneHTHBbIN);

oTHoweHwne 201,9.

2 3HauyeHue xpoMmaTudeckon aucnepcun: 0,264 Hc (nasep), 124,8 Hc
(cBeToamon);

oTHoweHwue: 472,7.
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