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Heapb padoTsI

IpuBuTHE YMEHHUI W HABBIKOB BHIOOpA MOZIENHU JUISl OLCHKH MOTEPH MOLTHOCTH
CHTHaJIa Ha PaJloTpacce, MPOXOIAIIeH B YCIOBHIX rOpo/a.

Coaep:xanue padoThbl

1 CpaBHeHHUe pe3ynbTaTOB, MOMY4aeMbIX NIPH OLIEHKE MOTePh MOIMIHOCTU CHIHA-
JIa TIpY PacpOCTPaHEHUH PaJMOBOJIHBL C UCIIOJIBb30BAaHUEM M3BECTHBIX MOJENEH pa3-
JIMYHON TOUHOCTH.

2 CpaBHUTENbHAs OLIEHKA PE3yIbTaTOB, IMOMYYEHHBIX MIPH pacueTe MOTepb
MOIIHOCTU CHUTHAaJa MPH PaclpoCTPaHEHUU PaJHOBOJIHBI B TOPOACKUX YCIOBHSAX C
nomosio Mozeneit Okamypa-Xara u Yonguma-Hxeramu.

IIporpaMmma noaroToBKu K padore

1 3y4nuTs OrpaHUYECHUST MOJEIEH, UCIONB3YEMBIX UL OLIEHKU IIOTEPh MOIIHO-
CTH CUT'HaJIa IPHU pacpOCTPAHEHUHU Ha 3eMHOM Tpacce.

2 M3y4yuth OCOOCHHOCTH OTPAaHWYCHHH MOJIENel OLIEHKH MOTEPh MOIIHOCTH
CUTHaJIa IPH PACIPOCTPAHEHUH B TOPOJICKUX YCIOBHSIX.

3 O3HaKOMHTbHCA C PACYETHBIMH COOTHOIICHUSMU JUISI MOJIENIEH OLICHKH MOTEPh
MOIIHOCTH CHTHAJIA TIPU PACIIPOCTPAHEHHUH.

4 TIoAroTOBUTHLCS K OTBETAM HA KOHTPOJIBHBIC BOITPOCHI.

5 MoaroroButk OIaHK OTYETA MO PabOTE.

Kpartkoe onucanue reopun

Bo MHOrux 3amadax, OTHOCSIIMXCS K PaJHOTEXHHYECKUM, CTOUT BOHPOC 00
OILICHKE TOTEepb MOIIMHOCTH CHUTHAJla NPU paclpOCTpaHEHHWH. B dacTHOCTH, 3HaHHE
JAHHOW BEIMYMHBI HEOOXOMMO IPH BHIOOpE MapaMeTpoB MepeaaTIMKa WIH IPUEM-
HMKA TIPY NPOEKTUPOBAHUHU PaJHOTPACChI, & TAKXKE B 3a]a4aX, OTHOCSIIMXCS K JJIEK-
TPOMAarHUTHOM 00CTaHOBKE, KOTAa HeoOXoauMa HH(OpPMAIHs O BETHINHE MOITHOCTH
TIOMEXH Ha BXOJe IIPHEMHUKA.

Mopenu, ucnons3yeMsle A7 OLEHKH ITOTePh MOLIHOCTH CHI'HAlIa IIPH paclpo-
CTpaHEHHMH, YCIOBHO Pa3JeisioTCs Ha HECKOJIBKO KJIAcCOB, Kak MOKa3aHo Ha puc.l.

‘ Mogen ]
PacCOpOCTpaHEeHAN
i
¥ I }

CTaTHCTHYECKHE ‘ ‘ IMOHpHIECKHe l ‘ JIyueBkie

[ BoaHoOBOIHBIE | I KomOnaHpOBaHHBIE ‘

Pucynok 1 - Knaccudukarus Mojenei 1o oneHke moTepb MOIHOCTH CUTHANIA
IPH PaCIpOCTPaHEHUN
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Haunbonee mpocThIMH SIBISIOTCS CTaTHCTHUECKHE M SMIUPHUUECKHE MOJEIH.
ITepBBIe TO3BOJIAIOT OLICHUTH TONBKO TOTEPH, OOYCIOBICHHBIC PACCTOSHIEM MEKITY
nepezparomieil ¥ NpUeMHON aHTEHHAMH, 3 0COOEHHOCTH KOHCTPYKIMHU 3JaHUH YIUTBI-
BAaIOTCSI CIIEIMATBbHO BBOAUMBIMH KO3 PHUIIMEHTAMH. DMIMPHYECKHE MOIETH MOTY-
HafoTCS IMyTeM 00OOMmIeHUs OOIBIIOr0 00beMa Pe3yIbTaTOB MHCTPYMEHTAIBHBIX H3-
MEpEeHHH MOIHOCTH IPHHUMAeMOro curHana. JlydeBble M BOJHOBOJIHBIE MOJEIH
MO3BOJIIIOT OOJiee TOYHO YYECTh SBICHHSA MUMPAKIMK OT 3[aHHH W OpPHEHTAINU
ymn. OpHaKko TpeOyroT O0IBIIOro 00beMa TEOPETHISCKIX HCCIECOBAaHUH.

IIpn mpoeKTHPOBaHWH PAagMOTpacC M B 3aJadax OIEHKH BJICKTPOMArHHTHOM
COBMECTHMOCTH B COOTBETCTBUH C PEKOMEHIALMAMHU MeXIyHapOIHOIO COI03a JJIEK-
TPOCBSI3H MIPUMEHSIOTCS KOMOWHHUPOBAHHBIE MOJIEITH, O0BEINHSIONINE MEXTYy COOOM
CTaTUCTUYECKHE U aMIupuyeckue [1-7].

BrI100Op KOHKpETHOIT MOeNny B 00IIeM CIlydae 3aBHCHT OT CIISIYIOIIUX Tpebo-
BaHUM:

- CPOYHOCTH PEIIaeMBIX 3a/1ad;

- TOYHOCTH TIOJTy9aeMbIX Pe3yJIbTaTOB,;

- (hOPMBI TIPETOCTABIICHHS PE3YJIBTaTOB PACUYETOB;

- TIOJIHOTHI M KaYecTBA UCXOJHBIX JAHHBIX O TPYNIHMPOBKE PaTUOIIEKTPOHHBIX
cpencts (POC);

- CTETIeHH JOCTYyNa K dJeKTpoHHo! kKaprorpaduu u ['MC.

[Ipu pacueTe pagroTpacchl, MPOXOIAIIEH B TOPOJCKUX YCIOBUAX, HEOOXOAUMO
YYHUTBIBaTh OCOOEHHOCTH 3aCTPOHKH, a TaKKe HEOTHOPOIHOCTB €€ CTPYKTYPBL.

BEIOTHUM OIIEHKY TOYHOCTH PE3yJIbTATOB, IOMYYAEMBIX C HCIOJIB30BAaHUEM
MEPECUHCIICHHBIX BBIIIE CTATHCTHYSCKUX METOJIOB.

Haubonee npoctoif MoaembIo Ui pacueTa NoTeph MOITHOCTH PaAHOCHUTHANA
SIBIISIETCS. MOJIENb CBOOOAHOTO TpocTpaHcTBa [1]. B cooTBeTcTBHY C HEl moTepu Ha
pamuoTpacce B enubenax OleHHBAIOTCS COOTHOMCHHEM [1]:

L,=-32.4-201g(f)-20lg(R), nb (1)

rae f—yacrora curaana [MI']; R — mnHa pagroTpaccs [KM].

Mopenb, Kak cienyeT u3 aHain3a cooTHomeHHus (1), He MO3BOJNSET y4ecTb
BJIMSHUS penbeha MECTHOCTH, OJHAKO XOPOILO ONpEeAesieT OCHOBHbIE ITOTEPH MOIII-
HOCTH CHUTHAJIa Ha PaJIMOJIMHIH, 00YCIIOBIICHHBIE JIMHON PaIOTPACCHL.

HeoanopomHocTh penbeda yautbiBaeTcss B Moaemn JIu 3a cyet mpecTaBIeHus
CHTHaJa B BHJC MPSAMBIX W OTPaKCHHBIX CHUTHAJIOB. B ympomieHHo# dopme mMonens
JIu onpenensercst cooTHoleHueM [8]:

L,=-129.45-38.41g(R)—201g(h), b 2)

r7ie & — BBICOTA QHTCHHBI 0a30BOM CTAHIIUH [M].

Mogens Kcua-bepronu 6a3upyercs Ha ypaBHEHHSIX BOJHOBOI ONTHKH W T03-
BOJISIET YUECTh IOMUMO IIPSMOI! BOJTHEI OTpaKeHHE OT CTEH 3/IaHUH U TU(PPaKIUIo Ha
KpPOMKax KpbIlll. [Ipy 3TOM HCIONB3YIOTCS AOMYILEHHS O PABHOBBICOTHOCTH 3/1aHUH U
OJITHAKOBOM PAacCTOSHHH MEXIy HHMH, Kak IOKa3aHO Ha puc. 2. OrpaHHYeHHe Ha
4aCTOTHBIN AuanasoH - 1o 2200 MI'n u nansHOCTE. Mogens Kcua-bepTonu no3soms-
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€T paccuuTaTh CPEIHUI YPOBEHb MOTEPh B CiIydae, Korjaa 0a3oBasl CTaHIMS PacIo-
JIO’)KEHA BBIIIIE, HA YPOBHE UITM HUXKE YPOBHS KPBIIIL.

Pucynok 2 - Cxema pacnpocTpaneHus paanoBoiHsl mo Moaenu Keua-beprona [8]

CooTHollIeHHe JJI OLICHKU IMTOTEPh MOIMHOCTH CUI'HAJIa Ha TpacC€ UMECT BU

1.8
A A1 1 Ah, [d
L =-201g| -2 |-201g| =2 | Lo L || 201g| 2352 2o [} | (3
> g(47[Rj g 2%[9 27z+19} g R\ )

rae A=c/ f - nnuHA BOJHBI [M]; c=3-10% - CKOpPOCTh CBETa B CBOOOIHOM IIPO-
cTtpaHcTBe [M/C]; Ahy =hy. —h, - Pa3sHOCTb BBICOT AHTEHHBI U CPEIHETO YPOBH:

[8]:

Kpeitl [M]; Ah,, =k, — h,,. - Pa3HOCTb BBICOT CPEAHETO YPOBHS KPBIII U aHTEHHBI 0a-
30BOi cranimm [M]; 6 =arctg(Ah,, /x); d - cpeHee pacCTOsSHHUE MEk/Iy KBapTaia-
MU [M], 00bryHO MONaraemoe paBHbIM 40 M; x =0.5@ - paccTosiHUE MEXIY aHTEHHOH
MOOMIIBHOH CTaHITNK M KPOMKOH KPBIIIH, Ha KOTOPOI Au(parupyeT BOIHA, IO TOPH-
30HTAM; @ - CpedHsAs INUpPHHA YyIULl [M], OObIYHO monaraercs @=15;

HecmoTpst Ha TO, 9TO MOAENH HE YYUTHIBAET PS/I TAKHX BaXKHBIX MMApaMeTPOB,
KaK, HallpuMep, BUJ CTPOUTENBHBIX MaTepHUaioB, OPUEHTAIMIO YJIMII, OHA JaeT Ipo-
CTOM M yIOOHBIN CIIOCOO MOJMYUEHUS MPEIBAPUTEIBHBIX OLEHOK YPOBHS CPEIHUX TO-
Tepb Ha Tpacce.

PaccmoTpum Ooliee MOAPOOHO MOJETH, WCHOIB3YeMbIe JJIsl OLEHKH TOTePh
MOIIHOCTH CUTHAJIA IIPH PaclpOCTPAHEHNH B TOPOACKUX yCIOBHsIX. JlaHHBIE MOJIENH,
HECMOTPsI Ha OTKAa3 OT y4eTa psijia TAaKUX BaXKHBIX IMapaMeTPOB, Kak, HAIIPUMED, BUI
CTPOUTENBFHBIX MAaTEePHAaJOB, OPUEHTAIMIO YIIUI, JAOT MPOCTOH U YIOOHBIH crocod
MOJTyYEHUsI PEIBAPUTEIBHBIX OIICHOK YPOBHSI CPEIHUX MOTEPh HA Tpacce.

Mopnens MeaMaHHBIX MOTEPh HA Tpaccax Ha3eMHOMN MOABHXKHOU cBsi3u Okamy-
pa-Xara 3aukcupoBaHa B PekoMeHIanusx u coooueHns X Mexx1yHapoaHOTo KOMH-
TeTa 1Mo KOHTPOITIO 3a pacnpenenenueM dactotT (MKKP) u nonoxxeHa B OCHOBY cTaH-
naptHoit monenu COST 321 Xara, pexomenayemoii ETSI. Kak moxazano B 8. 9],
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MPOBEIEHHBIE MPAKTUYECKHUE UCCIIEIOBAHUS N3MEPEHHbBIX 3HAYEHUI YpOBHEH CUTHa-
JIOB TTOJTBEPXKIAIOT XOPOIIYI0 TOYHOCTh C PACCUUTAHHBIMH C UCIIOJIb30BAHUEM MO-
nenu Oxamypa-XaTa. B kauecTBe orpaHMYeHUI MOEIH BBICTYIIAIOT: YAaCTOTa CUTHA-
ma ot 100 1o 1500 MI'1; ganpHOCTE cBsizn — oT 1 1o 100 kM; BeICOTa MOIBEMA aH-
TeHHbl 0a3zoBoi craniuu (BC) 30..200 M; BeIcOTa MoabeMa aHTCHHBI MOOHIJIBHOM
craammu (MC) 1..10 m.

AHallu3 NpUBEAECHHBIX BBIIIE OIPAaHUYEHUM MOKa3bIBAET, YTO JUIS CUCTEM CO-
TOBOW CBSI3M IUAIa30H JODKEH OBITH pacIIMpeH A0 JacToT mopsaka 2000 MI'. Oto
ObUTO cenano B Monenu Yonduma-HMkeramu (BTopoe Ha3BaHUe Mojenu Seamcat)
[10]. [TockombKy COOTHONICHHUS COBIAAIOT C TOYHOCTHIO 10 K03 HHUIHEHTOB, TO 00¢
MoJieny OyJeT aHaIU3UPOBAThCS OHOBPEMEHHO.

IIpu 5TOM B MOJENH MPUMEHSETCS OTHOCUTEIHHO YIOOHAs KIacCHU(PHKALUS
THUTIOB MECTHOCTH:

- KpynHoie 2opooda. JlaHHas 30HA XapaKTepU3yeTCs HATUYHUEM YUPEKICHUH U
WHIYCTPUANBHBIX TPEANPUATHA, OOJBIINM YHCIOM BBICOTHBIX TOCTPOEK M HEOO-
cKkpeOoB. JIBrkeHre aBTOTpaHCIIOPTa KpaiHe 0’KUBIICHHOE MPAKTUIECKH IS JIF0OO0TO
BPEMEHH CYTOK;

- Hebonbwue u cpeonue 2opooa. IINOTHO HAceJICHHAs 30HA C OOJIBIIMM YHUC-
JIOM YUpEeXICHUH, BKIIOYAIOMINX OTJENbHBIE BHICOTHBIE 37aHus. JJopokHOE ABHIKe-
HUE JJOBOJILHO HHTCHCHUBHOE U 3aBHCUT OT BPEMEHH CYTOK;

- npuzopod. bonbiioe 4KCIO CTPOSHUH MPEHMMYILIECTBEHHO NAYyHOrO TUIA, a
TaKXe MOJCOOHBIX COOPYKEHHH (THIA CKIaAa, XpPaHWJIHIIA, HEOOIBIIOTO Mara3yuHa).
‘YMepeHHoe IBUKEHHUE aBTOTPAHCIIOPTA;

- cenvekaa (omkpvimasn) mecmuocmy. HezactpoeHHas 3eMils (OTKPBITOE IIPO-
cTpaHcTBO). HeBo3aenanHas MM 4acTUYHO 00paboTaHHas 3eMysl ¢ HEOOIbLIMMU Aa-
JIEKO OTCTOSIIIUMH TPYIIIaMU CTPOCHHUH.

B cootBeTcTBHMU ¢ Mojenbio Okamypa-XaTa MOTEpH MOINMHOCTH CUTHAlla Ha
Tpacce OnpeAeNsaoTCs cooTHomeHueM [8, 9]:

L, =—(K, + K, lg(f) ~13.821g(h;) — a(hy) + (449 - 6.551g(h ) Ig(R) - K,) . (4)

rae a(h,,.) - TONpaBOYHEI KO3 (GUIUEHT, HCIIOIB3YEMBIil IIPH BBICOTE aHTCHHBI

MOOHIILHOM cTaHIIUH (MOOMIBHOTO aDOHEHTA), OTIMYHOM OT ATATIOHHOM, paBHOH 1.5
M; K,, K, n K, — nonpaBouHble KO3 (UIHUEHTEI, 3aBUCSIINE OT INIOTHOCTH 3a-

CTPOUKH paiioHa U YaCTOTHI.
3Hauenus koddounuenros a(h,,.) u K npusonarcs B Tadn. 1 u 2. 3nayenue

ko3hduienToB K, 1 K, 3aBUCAT OT MOJIEIH.




Ta6muma 1 — 3naueHns nomnpaBouHbIX Kodbdunuentos a(h,,.) u K,
st mopenelt Oxamypa-Xata u Y ondumia-Uxeramu

Twum 3acTpoiiku a(hMC) K,
Cenbckast (OTKPBITasi MECTHOCTB) 4.781g2 (f)-
(.11g(f)=0.7)h,. — | —18.331g(f) + 40.94
Ipuropox —(1.561g(f)—0.8) 21g’(f/28)+5.4
HeGonblume u cpennue ropona 3
Kpynapiit ropox (f > 300 MI'n) 3.21g°(11.75h,,.) — 4.97 0
Kpyrmsiii ropot (/<300 MIm) | 8.291g*(1.54h,,)—1.10 0

Tabnuua 2 — 3HaueHns nonpaBovHbIX ko3 dunueHTroB K, u K,
st Mozeneit Okamypa-Xara u Y onduma-Mkeramu

Moaudukanus Moaenu K

1 2

Mognens Oxkamypa-Xara
(150 < f <1500 M) 69.55 26.16

Mogens Yondura-Hreramu

(1500 < f <2000 M) 46.3 33.9

OnucaHue nopsjika padoTbl

1. Ha nepBom 3Tane uccienoBaHuii He00X0JUMO BBINOJHHUTL Cielyloliue
AeicTBus.

OIeHNUTH TIOTEPH MOIHOCTH CUTHAJIA IIPU PACIIPOCTPAHEHUH Ha TPAcce pasiind-
HOH JUIMHBI C UCITOJIb30BAHMUEM MOJIEJIH B CBOOOIHOM IIPOCTPAHCTBE M Mojenu JIu.

B kauecTBe HMCXOAHBIX JAHHBIX HCIIOJB30BATH BEJIUYUHBI, NPHUBEICHHBIC B
Tabm1.3.

Tabmuna 3 — McxonHbie AaHHBIE 11 MOJICIIMPOBAHUS Ha IIEPBOM 3Tarie

2. Ha BTOPOM I3Talle¢ UCCICTOBAHUA BBINTOJTHAIOTCHA IJIHA CJIydas MPOXO0KIAe-
HHUSA TPACCHI B TOPOJACKUX YCJT0BUSAX.

Ha nannom 3Tamne ucciieoBaHUN aHaIN3 MOEJIEH BBIIOJHSIETCS B ABa dTama:

- OIICHUBAIOTCS TIOTEPH OT MU(PPAKIMK Ha KPBIIIAX 3MaHUN C MCIOIb30BAaHHEM
monenu Keua-beprona;

- OLICHUBAIOTCS MOTEPH TIPH HEOTHOPOIHOCTSIX pelibeda ropoJCKOH 3aCTPOUKH ¢
UCTIONB30BaHUEM Mojenel Okamypa-Xara n Yonduma-Mkeramu.

B kadecTBe NCXOMHBIX JAHHBIX OEpyTCS apameTphl U3 Tadi.4.

Ipu onenke moTeps OT AUGPaKIMU HA KPbIIIAaX 371aHUIl HEOOXOIUMO C HCHOINb-
30BaHHEM COOTHOIIEHHS, OMHChIBaromiero Moaens Kena-beprona, mocrpouts rpadu-
KH 3aBHCUMOCTH IIOTEPh MOIIHOCTU CUTHAJIA OT PACCTOSHMSA, YaCTOTbl U Pa3HOCTU
BBICOT MOOMIBHON CTaHIMM M CPEIHUM YPOBHEM KpbIII. JlaTh aHaNU3 MOIy4aeMbIX
PE3YIbTaTOB.

Tabmmma 4 — MicxoxHble TaHHbIE JUTT MOJISITMPOBAHNS Ha BTOPOM 3Tare

HanmenoBanue mapamerpa 3HaueHue
napameTpa

JlnHa paauoTpaccel R, Km or 0,1 mo 1,5
Yacrota f, MI't 900, 1800
Beicora morbeMa nepenaroneil aHTeHHbI /1, M 50
BbicoTa cpeHero ypoBHsi Kpbiu A, M 45
PasHOCTb BEICOT MOOMIILHON CTAHIMHA H CPEXHUM YPOBHEM KpbI A/, M 44,5,-5
PaccrosHue Mex Iy KBapTanamu d , M 40
PaccTosiHiE MEK/ly aHTEHHOW MOOMIIBHOM CTaHIMU U KPOMKOW KPBIIIH O , M 15

HaumMenoBaHue napamerpa 3HayeHHe napaMeTpa
JmHa pagnoTpaccel R, kM ot 1 10 20
Yacrora f, MI'x 800, 900, 1800, 1900
BeicoTa moypemMa nepenaroniel aHTeHHbl i, M 50

IMocTpouts rpagukn W3MEHEHNS MMOTEPh B 3aBHCHMOCTH OT JUTHHBI pagroTpac-
CBI, YAaCTOTHI [IEPEIAYH, UCII0JIb3YEMOM MOJIEIIN.
CrenaTb aHaIM3 OJYYEHHBIM PE3YJIbTaTaM.

IIpn omeHke MOTeph OT HEOJHOPOIHOCTH 3aCTPOMKH B TOPOJCKHX YCIOBHSAX
HEOOXOIMMO JUTS YacTOT, YKa3aHHBIX B Ta0J.4, U MOJOKEHUS MOOMIIBHOW CTaHIINU B
YCIOBUSIX, Korga Ah,,. =44 M, MOCTPOUTH Tpa)uKH IS CIIyd4acB TPACCHI, COOTBET-

CTBYIOIIUX KPYNHOMY TOPOAY, HEOOIBLIOMY I'OpOLy, IPUTOPOLYy U CEIILCKOW MeCT-
HocTH. J[aTh aHATN3 MOJIy4aeMbIM pe3yJIbTaTaM.

Conepma}me oT4yeTa

1. Ha3Banue paboThbl, €T UCCIAETOBAHUM.

2. PUCYHOK, NOSICHAIOMUN T€OMETPUIO 3aJa4u.

3. I'paduku, MOSCHSIONIAE 3aBUCUMOCTD BEITMYUHBI IOTEPh MOITHOCTH CHUTHAJIA
Ha Tpacce ¢ UCIOIb30BaHUEM MOJEJIN CBOOOTHOIO MPOCTPaHCTBAa U Monenu JIu ais
Pa3NUYHBIX YacToT.

4. I'padmku, TOSCHSIONINE 3aBUCUMOCTD BEMYMHBI ITOTEPh MOIIHOCTH CHTHAA
Ha Tpacce B FOPOJACKUX YCIOBHSX C yUeTOM AU(DPAKLUMOHHBIX OoTeph (Moaens Kcua-
BepTonn) ist pa3nuyHbIX MOJIOKEHUH MOOUIBLHON CTAHIIUU U YacTOT.




5. T'paduku, NOSICHSIIOIHME 3aBUCUMOCTh BEJIMYUHBI IOTEPh MOIIHOCTH CHUTHANA
Ha Tpacce B FOPOJICKHX YCIOBHSAX C Y4E€TOM HEOJHOPOTHOCTH Tpacchl (Momenn Oxa-
Mmypa-Xata u Yosuduma-Vikeramu) st pa3iddHbIX YaCTOT M BAPHAHTOB IUIOTHOCTH
3aCTPOMKHU.

6. BeiBoteI IO pabore.

KoHTpoJibHBIE BONIPOCHI

1) B kakux 3amauax HeoOXoanma UHPOpMAIHS O BEIHMYUHE TOTEPh MOIIHOCTH CHUT-
HaJIa TIPH PAacIpOCTPaHEHUH Ha Tpacce?

2) Kaxue Monenu MCHONB3YIOTCA HPH OLEHKE MOTePh MOLIHOCTH CUIHANA IPU pac-
MIPOCTpaHEHHH Ha Tpacce?

3) Kaxum o6pa3om BeIOMpaeTcs MOJETb IS pacdeTa HOTeph MOIIHOCTH CHTHANIA Ha
Tpacce?

4) Kaxue Moaeny MO3BOJAIOT yYECTh ABICHUS TU(PPAKINK HA KPBIMIAX 3[aHUN IIpU
IIPOXOKICHIH TPACCHI B TOPOACKUX YCIOBHAX?

5) Kakne mapameTpbl TOPOJICKOH 3acTpPOMKHM YYUTHIBalOTCA B Moxemn Kcwa-
Bepronun?

6) YuuTbIBaeTcs I opHeHTauus ynui B Moaenu Keua-beptonu?

7) Kaxue mMonenu mMo3BONSIOT y4eCTh HEOXHOPOTHOCTH TPACCHI, MIPOXOAAIIEH B ro-
POACKHUX yCIOBHAX?

8) Uem ormnmuarorcs monenu Okamypa-Xatel 1 Y onduma-Mkeramu?

9) Kaxue THnBI 3acTpOHKM y4nTHIBalOTCA B Moaensx Oxamypa-Xatel u Youdmumra-
Hxeramu?

10) Kakne Tnna 3acTpoiku IPUBOAAT K OONBIIMM HMOTEPSM MOILIHOCTH CHTHAla Ha
Tpacce, IPOXOAAILEeH B TOPOJICKHUX yCIOBUAX?
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