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PanionnpoBanue I 'TC

IHean padoThI.

N3yunth criocoObl MPOESKTUPOBAHUS TOPOJICKUX TeNle(OHHBIX ceTel 3-To
kiacca (I'TC 6e3 y31000pazoBaHus).

OcBouthk Metoauky onpezaenenus ynuciaa ATC Ha Teppuropun ropoaa, MecTo-
nosioxkeHus 3TuX ATC u rpaHul] CTAHIIMOHHBIX PAalOHOB.

1.1. uckpernas moaens ['TC

PaﬁOHHpOBaHHC CBA3aHO C IIPOCKTUPOBAHHUECM YHCJIA, éMKOCTI/I, MECCTOIIOJIO-
>keHus u rpanun] gerctBug ATC. PailoHMpoBaHWE HEMMOCPEICTBEHHO 3aBUCHUT OT
tepputopun I ' TC, mIIaHUPOBKH KUIJIOTO CEKTOPA FOPOJIa, PaCIpeACIICHUS TEe-
(1)OHHOﬁ IIJIOTHOCTH 11O CETHU U T. A. BriBectn 3dKOHOMCPHOCTD paCIIpCACICHUA TC-
71e(OHHOM IIIOTHOCTHU MO CETH MPAKTHYECKU HEBO3MOXKHO, TO3TOMY pEILIEHUE 3a-
a4yl PAaOHUPOBAHUS IPOU3BOAUTCS HA JUCKPETHOW MOJIENIN, KOTOPask CTPOUTCS
CJICAYIOIIMM 00pa3oMm.

Ha rutan TeneoHn3npyeMoil 4acTH roposia HAaHOCHUTCSI KOOpJUHATHAS CETKa
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Puc. 1.1. KoopanHaTtHas ceTka Ha KapTe ropoa.

(puc. 1.1), HanpaBieHue ocelt KOOPAUHAT KOTOPOH (X,Y) COBNagaeT ¢ OCHOB-
HBIM HallpaBJICHHEM YJIUIl. B Kax10M KBajpaTe onpenesseTcss Yucio abOHEHTOB.
BuyTtpu kBagpara TenedoHHas IUIOTHOCTh MPUHUMAaETCs paBHOMepHOM. [Lnomaas
KBaJIpaTa KOOPJIMHATHOMN CETKU BHIOMPACTCS UCXO/ISI U3 CICIYIONTUX COOOpaxe-
Hui. Yem oHa MEHbIIIe, TEM TOYHEE MOKHO YUECTh PEeallbHYI0 HEPAaBHOMEPHOCTh
pacnpeneneHus TeaeOHHOM MIOTHOCTH U, CIIEIOBATEIHHO, TTOJIYIUTh 00JIee TOU-
Hoe penieHue 3a1a4yn. OJTHAKO ¢ YBEJIMYCHUEM Pa3MEPHOCTH MOJIYYeHHOM a0o-
HEHTCKOW MaTpHIlbl 00bEM BerunciaeHuit Ha 9BM Bo3pactaer. OObIYHO MUHU-
MaJlbHbIE Pa3MEPHI IJIONIAAN KBaIpaTa KOOPAMHATHOW CETKU MPUHUMAIOTCSA

200x200 m?.
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1.2. Onpenenenue uncna ATC

[Ipu paBHOMEpHOM pacnpeeieH!H Tee(OHHOMN IOTHOCTH MO TEPPUTOPHUHU
ceTu opueHTUpoBoYHOE yuciao ATC MoKeT ObITh OMPEIETICHO C MTOMOIIBIO YIIPO-
meHHou moaenu ['TC |, mosiydeHHOM NpH CHEAYIOMNX TOMYIICHUSX:

- MIPOEKTUPYEMBIH paiioOH MPEICTaBIIECTCS B BUAE KBapaTa, IIomab KOTo-
pOTo paBHOBENMKA IIOLIAIN paioHa;

- TenedoHHAs TUIOTHOCTH TI0 TEPPUTOPHH CETH paciipe/iesicHa paBHOMEPHO;

- CTaHIIMOHHBIC PAaOHBI TPUHUMAIOTCS 32 PaBHBIC KBAAPATHI, B TEOMETPHYC-
CKHX LEHTpax KoTopbix pacnoiaratorcsa ATC;

- aDOHEHTCKUN Kabesb MPOKIIAbIBACTCS MO0 B3aUMHO MEPIICHIUKYIAPHBIM
HaIpPaBJICHUSIM.

O603Ha4YNM:
N— KoJM4yecTBO a0OHEHTOB Ha CETH (HOMEPOB);
L — cTopoHa paBHOBEJIMKOTO KBaJipaTa TEPPUTOPUHU CETHU (KM);
S — KOJMYECTBO CTAHIIUI Ha CETH;
Ccr — 3aTpaThl HAa CTPOUTEIBCTBO OJTHOM CTAHIIMH, KOTOPBIE BKIIOYAIOT B CE0s
CTOMMOCTbD 3/IaHUsI © KOMMYTaIIMOHHOTO 000PY/I0BaHUS;
Can — 3aTpaThl Ha OJHY KM-TIapy aOOHEHTCKOW JIMHUU.

3aTpaThl Ha IOCTPOEHUE CETH, OTHECEHHBIE K €AMHULIE EMKOCTH CETH, BKIIIO-
4aloT B ce0s1 3aTpaThl HA CTAHLIMOHHBIE COOPYKEHUS U CETh ADOHEHTCKUX JIMHUM:

S 1 L
E = 0, > & =C 4,
cm- N 2 an [o 7 (w1

L

rae \/§ — cpeaHss JIMHa aO0OHEHTCKOM JIMHUH.

Kak moka3piBatoT pacu€Thl, BIUSIHUE COSAUHUTEIbHBIX JIMHUN HA KOJUYECTBO
ATC neBenuko, no3toMy B popmysie (1.1) oTCyTCTBYIOT 3aTpaThl Ha CETh COEIU-
HUTEJIbHBIX JTMHUH.

UtoOb! HatiTh onTuMaiibHOE unciio ATC, cieyeT B3sTh NMEPBYIO ITPOU3BO/I-
Hyto oT pynkiuu 3atpat (1.1) mo uncny ATC -- S u npupaBHsaTh €€ HyIt0. Pere-
HUE TIOJIYYCHHOTO YpaBHEHUS JAET CIEIYIONTYI0 GOpMyITy:
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ITpumep 1.

JI71s1 KOOpAMHATHOM CETKH, MPEJICTABICHHOMN Ha puc. 1.2, pa3Mepsl OJJHOTO
KBaapaTa KOTopoi coctaBnsaior 500x500 M2, a unciio aGOHEHTOB YKa3aHO B IEH-
Tpe KBaJipaTa, TpedyeTcss OpUEHTUPOBOYHO onpeneauTs unciio ATC.

HcxoiHble TaHHEBIE:
Cer - 3aTpatel Ha onHy ATC - 200000 y. e.;
Cax - 3aTpaThl Ha KM-TIapy a0OHEHTCKOro Kabens cocTanisior 40 y. e.

Pemienue.

1. EMKoCTB ceTu onpejieisercs Mo cyMMmapHoii abonentckoit émxoctu I'TC u
coctasisier 20000 HOMEpOB.

2. O0mas miowaaps paioHa, UICXOAS U3 YUCIIA KBAAPATOB, COCTABJISET:

P = (500 -500)20 = 5,0 km>

3. IIpu 3aMeHe TEPPUTOPUU CETH PABHOBEIMKUM KBAIPATOM UMEEM JTUHY

€ro CTOPOHBIL:
L=+P =+50=224 .,

4. OntumansHoe unciio ATC onpenensiercs mo (1.2):

2
40 - 2,24 - 20000 /3
S == s i = oA~
0 4 - 200000 1,7~ 2ATC

1.3. Omnpenenenue mectononoxenus ATC u rpaHull cTaH-

MOHHBIX paiioHOB (anroputMm M. Pamnma)

Br16op Mecrononoxxennsi ATC u rpaHull CTaHIMOHHBIX PailOHOB MTPOU3BO-
JUTCS B Hayase 0e3 yuéra 3aTpaT Ha MEKCTaHUIMOHHBIEC IUHUH, a 3aTEM — C y4é-
TOM 3THX 3aTpaT. 3[1ech OyJIeT MPEACTABIECH aJTOPUTM BbIOOPA MECTOIOIOKEHUS
ATC u rpanun ux aercteus 6e3 yuéta MEeKCTAaHIIMOHHBIX CBS3EH.

[Tocne onpenenenns uncna ATC no merony, NpecTaBIeHHOMY B ITyHKTE 1.2,
Ha OCHOBE dBPUCTUYECKOI0 aHAJIN3a IIJlaHa TOpPOoJa CTaHIUHU Pa3MELIArTCs OPUECH-
TUPOBOYHO B MECTaxX ¢ HauOoJIblIeH Tele(POHHON MIIOTHOCTHIO. BhiuepunBatoTcs
I'PaHUIIbl CTAHIIMOHHBIX PalOHOB C TEM, YTOOBI OMPEACIUTh TUI A00OHEHTCKOTO

Kabesls ¥, COOTBETCTBEHHO, 3aTpaThl Ha 1 km/mapy kadeins Cs ;(S = 1 S), rae S -
yuciao ATC .

CymHocts anroputMa M. Pamnmna 3akiio4aeTcst B CIEyOIEM:

(1.2



1. YTouHseTcs TUHUSA pa3jesia MEXIy CTAHIIUSIMU IMyTEM OTHECEHHS YCIOBHO-
ro abOHEHTA, PACIOI0KEHHOTO B IIEHTPE KBaJipaTa KOOPIAUHATHON CETKHU K TOH
ATCs, mist koTopoi Oy1yT MUHUMaJIbHBIMU 3aTpaThl HA AOOHEHTCKUE JTUHUU:

__ K = Cs Is(ij),
rae |,] - KoopanHa- Tbl aDOHEHTA;

Is(i,)) - mouHA a0OHEHTCKUI JINHUH
OT IieHTpa KBajpara ¢ koopauaarami (i, j) 10 ATCs.
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Puc. 1.2. ITpumep Teppuropun s onpenenenus uncia ATC.

[Ipu B3aMHO - NEPHEHAUKYJISIPHON MIIAHUPOBKE YIIUIL ITTMHA aOOHEHTCKOM



JMHUY ompeensieTcs mo hopmyre:
I5(L)) = [1-Xs| + [1-Y4, (1.4)

rae Xs u Ys - koopauHatsel ATC; .

2. B npenenax HaliIeHHBIX TPaHUI] CTAHIIMOHHBIX PallOHOB MPOU3BOIUTCS
cmenieHue ATC B 1IeHTphI TeaePOHHOM MIIOTHOCTH. J1JI 3TOTO OTAEIBHO B KaXK-
JIOM CTaHIIMOHHOM pallOHE HaXOATCS JIBE OCH - TOPU30HTaIbHAast X U BEPTUKAIIb-
Has Y, KaJas U3 KOTOPBIX IEIUT EMKOCTh paiioHa nonojam. Ha nepeceuenuu
3THX OCEU U BBIOMpAETCs MECTOINONOKEHHE cTaHIUK. ClelyeT UMETh B BUAY, UTO
U3-3a JUCKPETHOCTH MOJEIN CETH TOOUTHCS CTPOTOTO paBeHCTBA YKciia abOHEH-
TOB CIIpaBa M clieBa OT OcH X U CBEPXY U CHU3Y OCH Y HEBO3MOxkHO. [Ipu BbIOOpE
ONTUMAJILHOTO MOJ0XKeHUs ocu X (Wi Y) nepeduparorcs o ouepean Kaxaoe
3HaueHue ocu X (Win Y) ¥ pacCYUTHIBAETCS CyMMapHOE YUCIIO ADOHEHTOB CJIEBA U
cnpasa oT ocu X (CHU3Y U cBepxy ocH Y). [Ipu MUHMMaJIbHON pa3HULIE B YUCIIE
a0OHEHTOB BBHIOOP OCU CUUTAETCS ONITUMAaJIbHBIM.

3. Beraucnenus mo 1. 1 u 2 MOBTOPSIOTCS IO TE€X TOP, ITOKa He Oy/1eT BO3HU-
KaTh U3MEHEHUH B KoHpUTypanuu cetH (pazmenicanr ATC 1 rpaHUIBI CTAaHITHOH-
HBIX PailOHOB).

4. ITo OKOHYAaHUU BBIUMCICHUN YTOUYHSETCS TUIl aDOHEHTCKOTo Kabemns U ,
€CJIi OH COOTBETCTBYET BHIOPAaHHOMY B Hauajie pacyéra, TO CIeIyeT ONpPEaeIUTh
CTOMMOCTB CETH U NMPOU3BECTU aHAIOTMYHbIE pacu€Thl 11t unciia ATC Ha ogHy
OoJbIIE U OHY MEHbIIIE BHIOPAHHOTO B Hayase BeluuciaeHui no popmyne (1.2).

BapuaHT ¢ MUHHMaJIbHBIMH 3aTpaTaMHy IPUHUMAETCS 32 OKOHYATEIbHbIN. Ec-
JI TUTT a0OHEHTCKOTO Kaless clieyeT U3BMEHUTh, TO BCe pacy€Thl no 1. 1-3 cieny-
€T MPOU3BECTH 3aHOBO JJIsi COOTBETCTBYIOIIETO THIA KaOes.

5. Pe3ynbTaThl pacu€ToOB BKIIOYAIOT B CEOSI:

- yucno ATC, X MeCcTOIOJIOKEHHE;

- TpaHULBI CTAHLIMOHHBIX PAOHOB;

- &mxocth ATC;

- CPEIHIOI0 MPOTHKEHHOCTh A0OHEHTCKUX JIMHUHN B KOXKIOM CTAHIIMOHHOM
paioHe;

- CTOMMOCTbH C€TU A0OHEHTCKUX JIMHUW U CTAaHITMOHHBIX COOPYKEHUH.

Jlns mpoBeieHUs pacy€ToOB HEOOXOIMMO UMETh IaHHBIC O TUIAaX Kabeyeu u
MX XapakTepucTtukax. B coorBercTBUM ¢ HopMaMu TEXHOJIOTUYECKOTO MTPOEKTH-
poBanus HTII 120-2000 B kauecTBe a0OHEHTCKUX Kalesel peKOMEHIYeTC sl UC-
M0JIb30BaTh TEJIEPOHHbBIE Ka0ETU C MOJUITUICHOBON U30JISIUEN B IOJIUITUICHO-
BOM 000J104Ke ¢ atoMonon3TUiIeHOBBIM 3kpanoM tuna TII o (I'OCT 22498-
88), XapaKTEepUCTUKHU KOTOPHIX TPUBEICHBI B Ta0. 1.1.



Taomuna 1.1.

HaumenoBanue u Huamerp |Kunomerpuueckoe Yucno nap

Mapka kabemnein KUJI, MM |3aTyXaHHE HA YaCTOTE |)KHJI
f= 800 I', nb/xM

Kabens Tenedonnslii ¢ mo- 0,4 1,54 ot 10 mo 1200
JIMATHIIEHOBOU M30JIALIAEN 0,5 1,23 ot 5 mo 900
B IIOJIMDTHWIEHOBOM 000- 0,64 0,95 ot 10 mo 500
JIOUKE C aJTIOMOIIOIUATUIIE-
HOBBIM dKkpanoM TTIIIhn

IIpumep 2.

Haility MecTonoIoKeHUE CTAHLMI U TpaHULIbl AeHCTBUA MKy 1ByMs ATC
metoqoM WM. Panma 6e3 yuéra BAMSHUS MEKCTAaHIIMOHHBIX JTHHUM.

HcxoaHble TaHHbIE:

- aboHeHTcKas Matpuia (puc. 1.2), aemMeHTaMu KOTOPO# SBISIOTCS KOJIMYe-
CTBa aOOHEHTOB, PACCUMTAHHBIE B KaXKJIOM KBaJpaTe KOOPJAUHATHON CETKH;

- pa3mepsl KBaJipaTa KOOPAMHATHOM ceTKU cocTaBisAoT S00x500 M ;

- HOpMa 3aTyXaHusl Ha aDOHEHTCKYIO JJUHUIO cocTaBisieT 6,0 ab;

- KHJIOMETPHUYECKOE 3aTyxaHue aboHeHTckux kabeneii tumna TIII>n mpuse-
JieHo B Tabm. 1.1;

- KanUTaJIbHBIE 3aTpaThl HA OJIHY KM/IIapy aDOHEHTCKUX Kabenel ¢ 1uaMerT-
poM xuit 0,4 mm, 0,5 MM 1 0,64 MM COCTaBIISIFOT COOTBETCTBEHHO 24 y. €., 35 y. €.
n4dy.e.

Pewienue:

1. OpueHTUPOBOYHO B MECTaxX ¢ HauOOJIbLIEH TeNePOHHON MIIOTHOCTHIO Pa3-
memaem e ATC.

Koopaunater ATC 1: X3 =5; Y1 =5.

Koopaunater ATC 2: X5 =9; Y, =5.

['panunbr mexay ATC BeIOUparOTCs TaKUM 00pa3oM, 4TOOBI CTAHITMOHHBIC
pailioHbl OBLITM KOMIIAKTHBIMU (ITyHKTHUPHAs JIMHUS Ha puc. 1.3).,

2. HauOonpmras qiomHa aOOHEHTCKOW JTMHUHU B CTAHITMOHHOM paiione 1 ot
KBaJipaTa ¢ KOOpAWHATAMH | = 2, | = 2 COCTaBJISCT:

It = [i = X + | j— Y| = |2 - 5| + |2 - 5| = 6.

C y4€ToM JUIMHBI 11ara KOOPAUHATHOM CETKH, paBHOTO 250 M:
lmaxt = 6:250 = 1.5 kxm

B cTanmmonHom paiione 2:
Imaxz = 4250 = 1 KM



9

3. [Ipu HOpME 3aTyxaHuUs HA aODOHEHTCKYIO TMHUIO B 6,0 b Kxumomerpruyeckoe
3aryxaHue kaoens B paiione ATC 1 momkHO ObITH HE OoJiee:
a1= 6,0/1.5 =4 nb/xm ;
B paiione ATC 2:
a,=6,0/1 == 6 nb/xm .
Jlns paitonoB ATC 1 1 ATC 2 M0kHO UCTIONIb30BaTh HanboJee AenEBbIN Ka-
oenp tumna T1111>0-0,4.

4.YTouHsieTCs rpaHulla MEK]ly CTAHIIMOHHBIMU paiioHaMHu. J{Jis 3Toro rnooye-
pEnHo nepeduparoTcs BCe KBaAPaThl KOOPAMHATHOM CETKU U B COOTBETCTBUU C
(1.2) atu xBaapatsel oTHOCATCA K Tot ATC, 1151 KOTOpOU 3aTpaThl HA UX MOJ-
KItoueHne 0ymyT MeHbIne. C MeNbio YIPOoIeHus pacy€ToB "B pydHY0" MOXHO
nepeOupaTh JHIIb MOrPaHUYHBIE KBaIpaThl. Hampumep, 3aTpaThl Ha MOIKITIO-
YEHUE OKOHEUYHBIX YCTPOMCTB, PACIIOIO0KEHHBIX B KBaIpaTe ¢ KOOPAUHATAMHU
(6; 8), k ATC 1 cocraBmsitot:

1 _
K ¢4 = 24/4{16-5] + |8-5]} = 24y.e.
3aTparhl Ha MOJKIIIOYEHUE TEX K€ OKOHEUHBIX ycTpoucTB K ATC 2 cocTas-
JISIFOT:

K ;o= 24/4{|6-9] + |8-5]} = 36 y.e.

CrnenosarenbHo, kBajgpat (6; 8) ciemxyer otHectr K ATC 1 u T. A. 171 Bcex
MPUTPAHUIHBIX KBAIPATOB.

Jlenenue Ha 4 B IPUBEAEHHBIX BBIIIE BHIPAKEHUIX OOBICHACTCS TEM, UTO
CTOMMOCTbH 24 y.e. 1aHa JJisl KM/mapbl Kabelisi, a paCCTOSHUS BEIYUCIISUIUCH B KOJIU-

o o1
YCCTBC IIaroB KOOPpAMHATHON CCTKHU IIPU AJIMHC IIara paBHOH A KM.

5. Yrounsiercst mectononoxenne ATC B npenienax rpaHul] CTAHIIMOHHBIX
pPaliOHOB.

J11st aTOTO OMpeenseTcss MeCcTonoaokeHne oceit X u Y B KaKJOM CTaHIIMOH-
HOM paiioHe, KOTOpbIE MTPUOIUZUTEIIBHO OJUHAKOBO JIENAT KOJIUUYECTBO A0OHEHTOB
CJIeBa U CIipaBa OT OcH X U CBEpXY U CHU3Y OcH Y.

Hns ATC 1:

npu X3 = 3 umeem ciea 2100 Homepos, a ciipaBa - 9100 HoMepoB;

npu X; = 5 ciera - 6200 Homepos, crpaa - S000 HoMepoB.

Takum obpazom, X; = 5 sIBASETCS ONTUMATBHBIM MECTOIOJIOKEHUEM TI0 OCH

Amnanoruyso, Y1 = 5 — onTuMaibHOE MECTOIIOJI0KEHHE 10 OCH Y.

s ATC 2: npu X, = 9 umeem cieBa 3600 Homepos, cripaBa - 5200 HOMEPOB;
npu Xz = 11 - cnera 6900 Homepos, cripara - 1900 HomMepoB.

OnTumalnbHOe MoJIokKeHHe 1Mo ocu X OyneT paBHO X = 9, Tak KaK pa3HOCTb
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MEXTy YUCIIOM HOMEPOB JiJIst ocH Xy = 9 clieBa  CTpaBa MEHbIIE, YeM JIJIsT X =
11.

AHaJIOTUYHBIM 00pa30M, OINPEAETSETCS ONTUMAITBHOE TIOJIOKEHUE OCH Y,
paBHoe Y, = 5.

6. Pe3ynbpTaThl pacy€ToB MO BHIOOPY MECTOIOJIONKEHHUS U TPAHULL UX IEUCTBUS
COBIAJIM C OPUEHTHUPOBOYHO BHIOPAHHBIMU B Hayase pacy€ra, mo3TOMY UTEpaly-
OHHBIN MPOILIECC Ha ATOM 3Tare 3aKaHYMBACTCS.

3ananue 1.
Haiitu MecTonosioskeHure u rpanuiibl aeictBusa Mexay 1syms ATC Ha cetn

(puc. 1.2). CtopoHa kBajipaTa KOOPAUHATHOMN CETKH L M B 3aBUCUMOCTH OT Bapu-
aHTa 3a/IaHus TIpecTaBiieHa B Ta0J. 1.3. OcTalibHbIe UCXOHBIE TaHHBIE UCTIOJIb-
30BaTh U3 pumMepa 2.
Ta6numa 1.2.
Homep 1 2 3 4 5 6 7 8 9 |10 | 11 | 12
BAapHUAHTAa
L, m 200 |250 [300 |350 |400 [450 |500 [550 [600 |650 |420 380

JIureparypa.
ABtomatuueckas kommytanust/Ion pegakuueit O.H. UBanosoit. —M.: Paguo u
CBs13b, 1988.
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[IpakTruueckoe 3austue Ne 2

¥Y3noo00pazoBanue na I'TC

Iean padoThI.

N3y4anth criocoObl MPOSKTUPOBAHUS TOPOJICKHUX Tele(OHHBIX ceTel 1-ro u 2-
ro kiaccoB (I'TC ¢ y3noo0pazoBanueM).

OcCBOWTH METOJIMKY OTIPECIICHUS TPAHHUI] Y3JIOBBIX PallOHOB U BBIOOpA Me-
CTOIOJIOKEHHUS y3710B (OnopHO-TpaH3UTHBIX TeldePoHHbIX cTaHimii - OnTC).

2.1. Mogaens I'TC nipu penieHuu 3a1auu y3J1000pa30BaHMUs.

VY3noo6paszoBanue BBoauTcsa Ha ['TC g yKpyHEHuUs My4KOB KaHAJIOB MEXK-
CTaHI[MOHHBIX CBS3€H C LIENbIO YBEIUYEHUS UX UCIIOIb30BAHHUS.

V351000pa3zoBaHue CBA3aHO C OMPEICTICHUEM YK CIIa Y3JI0BbIX pailoHoB (YP) u
TPAaHMI] UX ACHCTBUS, @ TAKKE C BBIOOPOM MECTOMNOJIOKEHHS y3J10B. CXOACTBO 3a-
Ja4 palOHUPOBAHMS U Y37I000pa30BaHUS MMO3BOJISIET UCIIOIB30BATh OJTHU U TE XKE
MpoLEAYPHI 1A UX penieHus. B yacTHoCcTH, n310KeHHBIN B 3ansatuu 1 merox U.
Parima MoxeT ObITh UCTIOJIB30BAH | JIJISl pellieHus 3a1auu y3inoo0pazoanus [ TC.

Oco0eHHOCThIO TPOOIEMBI Y3]1000pa30BaHMsl SIBISIETCA, KaK IPaBUIIO, OXBAT
3HauuTEeIbHO Ooubiiel Tepputopun ['TC, yem npu partonnpoBanuu. Ha 6obimx
IUIOUIA/IAX TEPPUTOPUU TOPOJa OOBIYHO HE OOECIIEUNBAETCS PETYIISIPHOE B3aUMO-
MEPIICHINKYJIIPHOE PACIIOJNIOKEHHE YIIULL, &, CIEA0BATENBHO, U TPACC MPOKIIAIKU
Ka0eIbHOM KaHaTU3alUu.

Haunbosiee TOUHBIM OTpaK€HUEM pealbHON Tene(hOHHON CEeTH ropoa SABIISIET-
cst rpad (puc. 2.1), B kotopoM BepinHamu siBisiroTcs ATC - MecTa BO3MOXKHOTO
pa3MelleHus y3JI0B, a pEOpaMHu - Tpacchl MPOKIAIKN KaOEIbHOU KaHAIU3AI[1H.

B cootBercTBUu ¢ anroputmoM U. Panmna (3anstue 1) ntepaunoHHbIi npo-
LIECC BKJIIOYAET B ce0sl omnpeeseHue rpadull Y P 1 BBIOOp MECTONOIOKEHUS Y3JI0B.
['padoBast Moaenb ceTH MO3BOJISIET CBECTH 3a/1a4y BbIOOPA MECTOTIONIOKEHHS y371a
B 3aJlaHHBIX rpaHuiax YP K 3ajade oTehICKaHuUS MeIMaHHOW BepimuHbI rpada [10].

2.2. Pa3menienue y3mna npu 3aJJaHHbIX TPaHHIaX Y3JIOBOTO paiioHa.

Mecronomnoxxenue y3ina B YP BeiOupaercs ucxoas 13 MUHUMyMa CyMMapHOU
CTOMMOCTH MOAKIIOYeHUS coennHnuTensHoro kabemns Bcex ATC k y3my. Ecnu
BHYTpH Y P rcnonb3yrorcs kabenu ogHOro THIA, TO 3a7a4a CBOJUTCS K onpeesne-
HUI0 MUHUMAaJIbHON CYMMapHO! MPOTSKEHHOCTH KaHAJIOB COEAUHUTEIIbHBIX JIU-
Huii ot Bcex ATC k y3my.

Ha puc. 2.2 npencrasiien rpad cetv 0JJHOTO y3JI0BOro paiiona - G (A, B),

BEPIIMHAMHU KOTOpOTO siBisitoTcst Mecta yctaHoBku ATC: A = {ai}; 1 =1, n,
rie N - YuciIo CTaHIMH ,a péOpaMH - Tpacchl KabenbHOM KaHanm3amuu: B = {<a;
a,->}; i,j =1,n.

Kaxxnoit Bepimne rpada aj IprucBOUM BEC, PABHBIN YHCITY UCXOISIINX U BXO-
IAIAX KaHAJIOB MEKCTAHIIMOHHOM CBsI3U -V , a KaXXJ10My pe6py <a;j @j>- IPOTs-
xEurocth d(a; aj) B KM.
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Puc. 2.1. I'pa¢ TenedonHoi cetu ropoa.

Ecnu npuHATH, 4TO BO3MOXKHOE MECTO PACIIONIOKEHUS y3J1a COBIIAIAET C Me-
cronoyioxkenrem oguou 3 ATC ganHoro YP, To 3agauya cBOAUTCS K OTHICKAHUIO
MenraHbl rpada - a,; , IS KOTOPOH 10 CPAaBHEHHIO CO BCEMH OCTAJIbHBIMH BEPIITH-
HaMHU a; BBIMIOJIHSAETCS YCIIOBUE:

n n
LV dpe) S LV d@a). @
i=| ;:1

MuHuManbHas cyMMapHasi TPOTsHKEHHOCTh KaHAJIOB MPECTaBIIsIeT OO0
MEJIMaHHYIO JJIMHY rpada:

-
n

- min | I Vd@a) |. @2

RO 1<i<n i=ll &

/
(4'.




13

Menuana u MearaHHas JJIMHA OTIPEIEIISIOTCS MPOCTHIM CITOCOO0M, KOTOPHBIi
POJCMOHCTPUPYEM Ha IpuMepe cetu (puc. 2.2).

as
a
as
273
a
3 as
Puc 2.2. I'pa¢ cetu y3noBoro paiioHa.
[Tpumep 3.

Hcnonb3yeM clieayrolye 3Ha4eHHS 00IIero Yuciia KaHajaoB B BEpIIMHAX:
V1 =100; V;2 = 100; V3 = 150; V4 = 200; Vs = 150; Vs = 200 u caeayromryto
MaTPUILY TPOTSHKEHHOCTH MEXKITY Y3JIaMU @ U

2

IR

(2.3)

0
3
2
S 1
2

Vit e
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Pemenue.

[IpeoOpazyem matpuily npotspkéHHocTu D B Matpuity D', aneMeHTbI KoTOpoit
dij mpeacTaBisiFOT cO0O¥ MPOU3BEACHUE JIEMEHTOB MaTpHilbl D (paccTosiHus) Ha
COOTBETCTBYIOIIIME Beca BEPILUH rpada, T. €. Ha YUCIO KaHAIOoB Vi:

0 200 200 300 150 100
200 0 300 200 100 200
oo [300 450 0 300 25 150
600 400 400 0 200 400
25 150 225 150 0 150
200 400 200 400 200 0

(2.4)

O06o03naunM B matpuie D' uepe3 dj cymMMy 2J1eMEHTOB j-TO CTOJIONA U BBI-
YUCIIUM PSJ 3HAUECHUM:

d1 =1525 ) d2 =1600 , d3 =1325 ) d4 =1350 ) d5 =875 , de =1000 .

Torma ecin d'j min - MUHUMaJIbHAS U3 BCEX CYMM, TO a; €CTh Me/InaHa rpada, a
Ro = d'j min— Menuannas miuHa. Tak, s marpuisl (2.4) dj min = ds = 875. Cnemo-
BaTeJIbHO, Me/IhaHa rpada as eCTh HCKOMOE MECTOIOJIOKEHNE TPAH3UTHOTO y3J1a U
MeAMaHHas JUIMHA, paBHas 875 - MUHUMAaNbHAsI IPOTSHXKEHHOCTD B KAHAJIO-
KUJIOMETpax BHYTPUY3JI0BOH CBS3H.

3aganue Ne2
OnpenenuTh MECTONOJIOKEHHE Y3J1a U MEAUAHHYIO ANUHY 1715 rpada (puc.
2.2). PaccTostHUS MEX Ty CTAaHIUSMU MPEACTABICHBI MAaTPUIIEH NpOTsKEHHOCTH D

(2.3), a KOMMYECTBO KAHAJIOB B Y3JIaX MPEJCTaBICHO B Ta0J. 2.1 1151 AecsaTu Bapu-
aHTOB.
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Taomuma 2.1.

Howmep Ba- Bec y31a (4ncio KkaHaJIoB)

punaHrta 1 2 3 4 5 6
1 120 | 130 | 115 | 140 | 180 | 120
2 180 | 100 | 110 | 120 | 135 | 100
3 130 | 200 | 210 | 300 | 250 | 210
4 160 | 170 | 180 | 190 | 200 | 190
5 200 | 210 | 220 | 230 | 240 | 240
6 205 | 300 | 180 | 190 | 175 | 180
14 230 | 100 | 150 | 250 | 180 | 175
8 210 | 220 | 180 | 160 | 150 | 300
9 130 | 125 | 130 | 140 | 180 | 170
10 190 | 310 | 250 | 220 | 210 | 230

JIureparypa.

Atomarnueckas kommytauusi/I[ox pegakuueid O.H. iBanoBoii. —M.: Paguo u

CBA3b, 1988.
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[IpakTnueckoe 3austue No 3

OnTuMu3anusi CTPYKTYpPbl CETH MEKCTAaHIIUOHHBIX

ca3eil [ TC

Ieab padoThlI.

N3yunTh alirOpuT™MBI ONTUMHUA3ALNN MEKCTAHIIMOHHBIX CBI3€U B TOPOJICKON
TenedOHHOM ceTH (BBIOOP MEXKTY MPSIMBIMH M TPAH3UTHBIMU HAIIPaBICHUSIMU
MEKCTAHITMOHHBIX CBS3EH ).

3.1. OO6uue nojgoxeHus

Ha ceTsx ¢ aHaJIOTOBBIMA KOMMYTAITMOHHBIMHU CHCTEMaMH TPOOJIEMBbI OTITH-
MU3AIHU CTPYKTYPbI ceTel MeKCTaHIIMOHHBIX cBsizel (MCC) He BO3HUKAET, TaKk
KaK CXEMBbI CBsI3U KECTKO 3akperieHbl Mexy ATC. Takoe orpaHuueHHE CTPYKTY-
pbl MCC cBsi3aHO ¢ KOHCTPYKTUBHO-TEXHUYECKUMU BO3MOKHOCTSIMHA aHAJIOTOBBIX
ATC.

Buenpenue na I'TC mudpoBoro KoMMyTaliuOHHOTO 000PYI0BaHUS C MIPO-
IPaMMHBIM YIIPABJICHUEM CHUMAET OTPAHUYEHHUS Ha BHIOOP CXEM CBSI3U MEXKTY
ATC, uro no3BossieT 6oJee paroHaabHO cTpouTh ceTd MCC. OnHako Bo3pocIiee
YHCJIO albTePHATUBHBIX BapuaHTOB noctpoenuss MCC tpebyet pa3paboTKH crie-
[[UAJBHBIX METO/I0B ONTUMU3AIIHH.

CoXHOCTB pPEIICHUs 3a/1a41 CBsI3aHa, BO-TIEPBBIX, C BRICOKOUN pa3MepHOCTHIO
3a/1auu, KoTopas omnpezaensercs 0onbmum koaudectBoM nmap ATC u yuciaom anb-
TEPHATUBHBIX BapUAHTOB CBSI3U MEXYy HUMH. BO-BTOPBIX, HETMHEWHON 3aBUCH-
MOCTBIO KOA()(PUIIMEHTA UCTI0JIb30BAHUS KAaHAJIOB B ITyukax oT Harpy3ku (Puc.3.1).

" (391%

l... - i R =

0,8

P = const

L » Y(Opn)
- 80+100

Puc. 3.1. 3aBucumocTs K03 (UIIMEHTA UCTIOIH30BAHUS KAHAJIOB OT HATPY3KHU.
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[pu Henunueitnoit 3aBucumoctu N=f(Y) B myukax Ha TpaH3UTHBIX HAIIpaBIIe-
HUSX HEJIb3S ONPEIEIUTh YACIO KAaHAJIOB, a CIEI0BATEIbHO, U CTOUMOCTB Iepe/a-
4M Harpy3ku Mexay onHoi mapoid ATC He 3Has1, Kak OyIyT CBS3aHbl MEXy cOOOH
npyrue napsl ATC, ucronb3yroniyue JaHHOE TPAH3UTHOE HAIPABIICHHUE.

JUIs1 coKpateHus: pa3MEepHOCTH 3a1a4H [IPEAJIaracTCsl BOCIOJIb30BaThCS TEM
(dakToM, 4yTO Ha peaibHbIX ceTax Harpy3ka Mmexay ATCi u ATCj AByX y37I0BBIX
paiionoB "K" u "L" moxeT nepeaaBaThCs TOJIBKO YEPE3 CBOM TPAH3UTHBIE Y3IIbI
TY “K”u TY “L” (puc. 3.2) u He MoxkeT nepenasarbes yepes y3ael TY "M" u TY
"N" gyxux YP.

DTO0 MO3BOJISIET PELIUTH 3a7a4y ONTUMU3aLUU CTPYKTypbl ceth MCC st
Kaxaou napel YP otaensHo, a mepedupast Bce mapsl YP MOXHO ONTUMHU3UPOBATH U
BCIO CETh B IIEJIOM.

TV “M™” TV “N”

Ty C(K’, Ty “L”

ATC i ATC j

Puc. 3.2. Cxema nepenayu TpaH3UTHBIX TOTOKOB.

B o0mem ciydae cBsa3b Mexy ATC paznudyabix YP MokeT ocymiecTBIsThCs
0 YEeTHIPEM alTbTEPHATUBHBIM Iy TsM: Hanpsamyro (i-]), uepes "cBoit" yzen (i-K-j),
yepes "ayxoi" y3en (i-L-j) u uepes asa y3na (i-K- L-j) (puc. 3.3).

W3noxeHne alropuT™Ma ONTUMH3AIMN TPOBEAEM Ha MIPUMEPE CTPYKTYPBI CETH
C IByMsI aJIbTEPHATUBHBIMU YTSMU: HAMIPSIMYIO M Yepe3 y3ell, PACTIOJI0KCHHBIH B
paiione Bxozsuiei ATC (puc. 3.4).
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Puc. 3.4. [Ipumep onTUMU3auu CTPYKTYPhI CETH.
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3.2. UcxonHble naHHBIE

B kauecTBe UCXOAHBIX JaHHBIX JJISl PELICHUS 3314l ONITUMHU3ALIUN CTPYKTY-
pet MCC (puc. 3.4) ucnosb3yroTcs:

- yucno ATC B YP "K"-ku VP "L"-I;

- TOTOKM Harpy3ku Mexay Bcemu napamu ATC — Y (i= 1,k; j=1,1);

- TPOTSKEHHOCTH Tpacc KabeIpbHOM KaHATN3allMy Ha BCEX yJacTKaxX MepBUY-
Hott cetu - li, Iyj, lij (I1=21,k; j=1,1);

- 3aTparthbl HA KaH-KM CUCTEMBI IIepe/Iauu 110 BCeM y4acTkam Cip, Cj, Cij (I =
1.k; j=1,1);

- 3aTpaThl Ha cTaHIIMOHHBIE coopyxeHus ATC u y3:10B s nepenaun 1 Opi
Harpy3ku -E;

- 3aBUCUMOCTbH YHCJIa KAaHAJIOB OT HArpy3KH MPH 33JaHHBIX MOTEpsxX V =
aY+B, rae o u B - ko3 PUIHEeHTH anMPOKCUMAIIHH.

3.3. PacuérHbie popmMyIbI
3aTpathl Ha OpraHu3anuio cBsa3u Mexry mapoit ATC cocTosT u3 3aTpaT Ha
JIMHEHHBIC U CTAaHIIMOHHBIE COOpYKeHUsI. [1010kKM, UTO 3aTpaThl HA CTAHIUOHHBIC
COOPY’KEHUS ONPEIENIAIOTCS TOJIBKO Ha BXO/SIEM KOHIIE KaXJI0T0 y4acTKa.
CrouMOCTb TIepeIauu Harpy3Ky Ha MPsMOM HarpasieHuH (i-]):

Cij=cij lij (aY+B) + EYi. (3.1)

Pacuér 3atpaT Ha TpaH3UTHOM HanpapiieHuH (i-L-]) mpon3BoauTCs Mo AByM
y4dacTkam: i-L, OTMEUeHHOM MyHKTHPHOM JMHUEH Ha puc. 3.4 u L-j, oTMeueHHOM
crutomrHoM JimHuer. Ha nmepekpéctHom ydactke IL uuciio kaHaaoB aJis iepeaadu
Harpy3ku Yij onpenensiercs UCXOIsl U3 BEJIMYUHBI HCIIOB30BAHUS KAHAJIOB 1iL B

|
0bLIEM ITyuKe, TIEPEArONIeM HarPy3Ky YiJ.Xij . byneBa nepemeHHast Xij IpUHU-
j=1

MaeT 3HadeHue “1”, ecnu Harpyska Y mepena€rces o TpaH3UTHOMY HalpaBlIEHUIO
n "0" - B IpOTHUBHOM CiIy4ae:

{
E_ll’ y.x ij
T =
(3.2)

Ha yuactke Lj nepena€rcst cyMMapHbIil IOTOK HArPY3KH OT BCEX Y3JI0B pac-
cmarpuBaeMoii cetn Ha ATC]j, mo3ToMy ero BeJarMuruHa Belrka u mpebiimaet 100



20

Opa (puc. 3.1). B aToMm citydyae ucnoiab30BaHuE OJHOTO KaHAJIa HA YYaCTKE MOKHO
MIPUHSATH MOCTOSIHHBIM U PABHBIM Mrax =0,8 Dpi.

Takum oOpa3om, 3aTpaThl Ha TPAH3UTHOM HAIPABJICHUU OYAYT ONMPEACTIATHCS
o gopmyiie:

Yij yij

_._._+Y“E+c I ._..._._...+YE
] Li'L I

"iL y J}”max j

b

CiLj = CiL +CL. ¢

J

(3.3)

3.4. Omnucanue alropuTMa ONTUMHU3AIUU CTPYKTYphl cetn MCC

B ocHoBe MeTo/1a ONTUMU3AIIMY JIEKUT TeXHUKA "pod 1 ommobok". B Havaie
pacuéra npeanosaraercs, 4to cBsa3b Mexay Bcemu ATC nByx YP npoxoaut tpan-
3uToM uepe3 y3en L. Torna Ha nepekpécTHOM HamnpaBieHu I-L nepenaéres mak-

|
CHMAIIbHO BO3MOJKHAS HATPY3Ka, PABHAS ) Yij . DTO CTaBUT TPAH3UTHBIN ITYTh B
=1

HaWJIy4ylIMe YCIOBHS IO UCIIOIb30BAHUIO KAHAJIOB, a CIEA0BATENIBHO, U 3aTpaTam
Ha Iepeady Harpys3kH.

PaccmatpuBaercs nepsas rpymnmna nap ATC "i-j" (i=1;j=1,1). B atoii rpymme
BeIOMpacTcs nepsas napa ATC i-j (i=1;j=1). PaccunTeiBaroTcs 3aTpaThl Ha IIepe-
Jayy Harpy3ku Y11 Ha IPSIMOM M TPAH3UTHOM HarpaBieHusX. BeiOupaercs Haubo-
Jiee ICUIEBbIN MyTh.

Ecnu npsamoli myTh €eBie TPaH3UTHOTO, TO €r0 BBIOOP CUMTAETCS] OKOHYA-
TEJIBbHBIM, a Harpy3ka 3tou napel ATC cHUMaeTcs ¢ TpaH3UTa U B TAJIbHEUIIINX
pacyérax He IPUHUMAET Yy4acTHS.

Ecnu naunbosee neméBbIM 0Ka3bIBA€TCsl TPAH3UTHBIN MyTh, TO €r0 BHIOOD CUM-
taercs npoOHbIM. B mamsaru 9BM 3anomunaercs narpyska stoit mapelt ATC — Y1
Y CTOMMOCTD €€ Iepeadn Ha NEPEKPECTHOM yUaCTKE TPAH3UTHOTO HAIIPABJICHUS
"1-L" = Ca,

AHanoruyHeIM 00pa3om nepedupatorcs octanbubie apsl ATC nanHo# rpymn-
nbl. [To okoHuaHuu nepedopa NpPOM3BOAUTCA MPOBEPKA ONMPABIAHHOCTH BbIOOpa
TPaH3UTHBIX HAIpaBJICHUH. /{715 3TOro no cyMMapHoOU Harpy3ke, HaKOIIJICHHOW B
naMmsaTH OBM Ha nepekpECTHOM HaIpaBICHUH, ONIPEAENSAETCA NUCTUHHAS CTOU-
MOCTb 3TOTO y4acTKa:

l
KlL = clLllL(a .E Yljxlj +p) +

Y. %..°F
fe 7l

|
)
j=!

(3.4)
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CTouMOCTh K1|_ CPaBHUBACTCA C CYMMOﬁ CTOHMOCTCﬁ, HaKOIIJICHHBIX B IIaM:-

|
t1 OBM Ha yuactke 1L B mporiecce mepedopa - 21: C1|_X1 i -
J:

Ecimm
/
Z (3.5)

TO BbIOOP TPAH3UTHOI'O HANPABJIEHUS OMPABJAH, & €CJIH - HET, TO BCE PACUETHI
CJIEyET IPOBECTU 3aHOBO, UCXOS U3 TOM MOJEIIN HAIPYy30K Ha IIEPEKPECTHOM
HaIpaBJIEHUH, KOTOpasi 00pa30Balach B pe3yJbTaTe MPOBEAEHHBIX PACUETOB.

VYkazannsle pacu€tsl 111 nepBoit rpynnsl nap ATC nmoBTopsAroTCs 10 TEX MOp,

MoKa He OyJeT BhIMOIHEHO ycioBHe (3.5), 1100 Ha TpaH3UTE HE OCTAHETCSl HUKa-

KOM Harpy3Ku.

Amnajnoruunblie pacuétel mpoBoAsaTcs s apyrux rpynn ATC (i=2,k; j=1).
biok-cxema anropuTma mnpeacTaBicHa Ha puc. 3.5.

[Tpumep 4.
B VP "K" umerorcsa 2 ATC, B YP "L" nmerorcsa 3 ATC.

B pesynbrare pacuéra nepsoii rpymmsl nap ATC i-j {i=1; j = 1,3 } mocne
IIEPBOTO LIMKJIA BO3HUKJIIA CIEAYIOIIas CUTyaluus: Juis nepBbix AByx nap ATC "1-
1" u "1-2" Haubosiee neMEBBIMU OKA3AIUCh TPAH3UTHBIC MTYTH, a JJIsl TPEThEH Ta-
pst ATC "1-3" -ipsimoii myTh.

Tpebyercs:

1. Yka3zatb o 61ok-cxeme (puc. 3.5), yepe3 Kakue OJIOKU POy T BhIYUCIIE-
HUS 110 IEPBOMY LUKy sl Kaxkaou u3 Tpeéx map ATC.

2. OnpenenuTh, JOCTATOYHO JIM OJTHOTO ITUKJIA pacuéra, YTOObI CYUTATH
OKOHYATETLHBIM BBIOOP TPAH3UTHBIX IMyTeH 11 epBbiX nByX map ATC.

3. [lepeuncnuth 010KH, CBI3aHHBIC C TPOBEPKO ONIPABAAHHOCTH BHIOOpA
TPAaH3UTHBIX ITyTEH.

Pemenue.

1. ns nepsoii napst ATC "1-1" nepBslii LKKI pacy€Ta BKIOYAET B ceOst OJ10-
ku: | -2—3—-4—-5—-6—9—-10.

Jns Bropoit mapet ATC "1-2": 4—-5—6—9—10.
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Jlis tpetseit napsl ATC "1-3": 4—-5—6—-7-8.
2. Jlns nepbix aByx nmap ATC "1-1" u "1-2" ogHoro uukia pacuéra HegoCTa-
TOYHO, TaK KaK Harpy3ka Ha MepeKpecTHOM HaIpaBJICHUH B Havaje IUKIa

1
> Y1j HE COBIIAJAET C HAIPY3KOM B KOHIIE, T. €. OKAKETCS HA BEINIMHY Y13
j=1

MeHbIe. CiaeaoBaTeIbHO, YUCIIO KaHAIOB Ha TPAH3UTHOM HAMpaBJICHUU IS TIEp-
BbIX JIBYX Map ATC cienyer nepecuntaTh BO BTOPOM IUKJIE, UCXO/Isl U3 HOBOM Be-
JUYHHBI UCIIOJIP30BAaHUS KAaHAJIOB Ha TICPEKPECTHOM HaAIIPaBJICHUHN

3. [IpoBepka ompaBIaHHOCTH BEIOOpa TPAH3UTHOTO ITYTH BKIIFOYAET CICAYIO-
mue onoku: 11—-12—13.

3amanue Ne3.

KommaectBo ATC B YP "K" 1 "L" coctasnsier coorBercTBeHHO K =2 1 | = 3.

Pe3ynbTaThl pacd€ToB NepBOro HUKIIA s epBor U BTopoi rpyni nap ATC
npeacTaBiieHbl B Ta0i. 3.1. B neBoii yactu Tabi. 3.1 ykazaHsl HOMEpa UHIUBUTY-
aJIbHBIX BAPUAHTOB 3aaHUII.

TpeOyercs:
1. Yka3zatb o 61ok-cxeme (puc. 3.5), yepe3 Kakue OJIOKU MPOUIyT BhIUUCIIE-
HUS TI0 TIEPBOMY ITUKITY JUJIsl Kaxkaout u3 Tpéx map ATC.
2. OnpenenuTb, JOCTATOYHO JIM OJTHOTO ITUKJIA pacuéra, YTOObl CYUTATh
OKOHYATEIHHBIM BBIOOP TPAH3UTHBIX IMyTeH 1 nepBbix 1ByX map ATC.
3. Ilepeuncnuth GJIOKH, CBSI3aHHBIE C POBEPKOM OMPaBIaHHOCTH BbIOOpa
TPaH3UTHBIX MyTEH.

Ta0muma 3.1
Ne Pesynbratel | iukina pacuéra mis nepsoii rpymmsl map ATC i=1; j =
mrara | 1,3
IIepBas napa Bropas mapa Tpetbst mapa ATC 1-3
ATC 1-1 cBszana | ATC 1-2 cBsi3ana CBsI3aHa
1 TPaH3UTOM HaIpPsMYIO HaIpsMYIO
2 HaIMPSIMYIO HaIpPSMYIO TPaAH3UTOM
3 HaIPSMYIO TPaH3UTOM TPaH3UTOM
4 TPaH3UTOM HaIpPSMYIO TPaH3UTOM
5 HaIpPSMYIO TPaAH3UTOM HaIpPsMYIO
Pesynbratel | 1iukia pacuéra mis Bropoit rpymmsl map ATC i=2; J =
1,3
IIepBas napa Bropas mapa Tpetbst mapa ATC 2-3
ATC 2-1 cBsizana | ATC 2-2 cBsizana CBsI3aHa
6 TPaH3UTOM HaIpPSIMYIO TPaH3UTOM
7 HaIPSIMYIO TPaH3UTOM HaIpPsSIMYIO
8 HaIPSIMYIO HaIpPSIMYIO TPaH3UTOM
9 HaIpPSMYIO TPaAH3UTOM TPaH3UTOM
10 TPaH3UTOM HaIpPSMYIO HaIpPsAMYIO
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Puc 3.5. bnok — cxema anroputMa ONTUMH3ALHH.



