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MOCTPOMKH MO [MOJYHEHHOH MOJENH TOBEPXHOCTH TPAeKTOPHH (pelepoBaHus, HCIONL3YIOTCH CAEAYIOUINE OMLIHA:
«CoBMelteHie citeTeM Koopanna™ i «Ysen, Bepmiuna, Touka (C).

}lil-’l\fc HEODXOIMMO HAZHAYMTL TOYKY Y OCHOBAHHA NOBCPXHOCTH, NMOMCHATL HANPABJICHHUA ocei KOOPp/AHHAT

nepeittin 8 CAM/CAPP, Buibupars ¢peseposky no 3 ocam “@pezeposka 3X» |U’\ BOMTH B 3aKnanky «Mecro 06-
padotku», 100aBHTH TIOBEPXHOCTD, 3a4aTh NOBEPXHOCTh, YCTAHOBHTL AuaMeTp (pedbl. 3aiias B MEHIO Onepalmu
(xwmknyr no 005 ITPOICPAMMHAS aBa paza), B oGopyiosanie BBOAHM “YyebHblii CTAHOK”, B MOCTIPOLECCOPI
- 410. [Ins pacuera TpaeKTOPHH IBMKCHHA MHCTPYMEHTA HYKHO HAXKMHUTE KHOMKY Hal «[Mpoueccop» Ha naHeu
«lIpoueccopy. [lpn suinosinenuu komManae «lpoueccopy» OyAeT BU3YAIH3HPOBAHA TPACKTOPHS IBHAKEHHA HHCTDY-
MEHTOB u nosnuTes auastor «[lpoueccopy» ¢ cocdbuenuem «Yeneuxoe oiiiontenue» (Puc. 5).
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' e —— Jlis  Bbi3oBa  rionyyeHHOH
IIpU[‘pZIMMhI HCOG,‘(U,'I_HM(‘ Ha-
xartb  kuonky  «llpocmoTp
yOpasasiomed  nporpamMmbi»

B, nporpamma noseutcs B
Gnioknote. TakuM obpasom, Bce
TpH 31ana 8 CAD/CAM cucreme
ADEM wu nocrrpolieccope ye-
MeuwHo BhinoaHeusl. [py BBONE
3TOH MporpaMmel B KOMIbIOTEP-
uelit umutatop STEPER CNC
NoyMHM Moieib oOpaboTanHoil
MOBEPXHOCTH NONYyCHEpsI.

B nannoii nporpamme 3ajana
oaHonpoxoaHas obpaboTka.

Jins  wopmanwhoii paborul
HHCTPYMEHTA PEKOMEHYETCS
MEHBIUMIH Lar CTPO4YeK M MHO-
ronpoXoaHoCThL 00paboTrH.

Takum obpaszoM, HCnosib3ys
MHHH(PE3EPHbLIH CTAHOK € KOM-
nptoTepHoil cuctemort HITY
CcHCTEMO# CKaHHpOBaHMA,
CAD/CAM ADEM u noctnpo-
LLeccop MOKHO 00ecneuuTs MOJIHBIA aBTOMATH3MPOBAHHON LMK/ NOAIOTOBKH M NPOM3BOACTBA H3JAC/IHIL, a TaKKe
NOArOTOBKY CNELMATHCTOB N0 THOKMM aBTOMATH3HPOBAHHLIM [POH3BOACTBAM.

TEXHOJIOTHHU CBA3H 3G
Mazbrko A. 10.
Kybanckuii zocydapemeennblii mexHonocudeckull Yugepcumern

CoBpeMeHHBIH MHP O4eHb ANHAMHYEH W NOCTOAHHO paipusaeTcs. Kaxkiplii 1eHs wiobpeTaeTcs UTO-TO HOBOE BO
Beex 00/IacTAX HC/N0BEUECKOH AEATENLHOCTH, T03BOJAKIONIEE YAOBICTBOPHTE HENPEPLIBHO pacTyllie norTpedHocTH
mozeit. OcoBeHHO CHITBHO TO 3aMeTHO B cepe TeXHHUECKHX pa3padoTok M OCTHAEHNIT.

B nocneaHee Bpems YAC/IAETCA MHOIO BHUMAHHA COTOBOII CBA3M, K KOTOPOI npeibasasiores Bee Gojee BbICO-
KHe TpeDOBaHHA W3-32 IWMPOKOH pactipocTPaHEHHOCTH MODHILHLIX Tene(OHOB i NX pacTyuieil HeoOXoaumocTy B
HesloBedecKoH Kn3Hu, B ganHoi crathe OyoyT paccMOTPEHb! BOIMOKHIOCTH MOCHEAHMX TEXHOIOTHIT ceTeil COTOROI
CBASH W NEPCNEKTHBLI HX pa3zsuTHA B PoccHd. 24 okTadpa 2006 r. nponsouwio 3HaMeHaTensHoe coObITHE - 3ace/ia-
nue [ocynapersenHoi komuceny no paanodactotam (KKPY) Muncsasu P&, Ha kotopom nakoHeu-1o ObLto npu-
HATO PELIEHHE O BhIACACHHH YACTOTHBIX Juana3oHos 900, 1800 u 1900 MI'u ana passepruiganns ceteil 3G (Third
Generation) tpeTbero noxonenus. UMTS (Universal Mobile Telecommunication System) cotosoii ces3n 8 Pocciu.
OcHOBHOE OT/IHYHE TPETHErO MOKONEHHA COTOROI CBA3H OT CYIECTRYIOLIEIO BTOPOTO - NepeAada AaHHbIX Ha BLICO-
KiiX ckopocTax (10 2,4 Mout/c). Bueapenuto HOBBIX TEXHOJIOIHIT cOTOBOIT cBA3M B Poccun meumaeT KOH(IMKT vac-
TOTHBIX JHAMNA30HOB, AHAIN3 3arPyKEHHOCTH YactoT B uuTepsasie 2 I'Tu, kotopwlii Ob1 pekoMenoBan MexkayHa-
POAHBIM COIO30M IEKTPOCBA3H Aisi paboThl omepatopo 3G, HoKasal, YTO NP CO3AAHMM CeTeil TPETbEro MoKose-
HuA B Poccui BOZHHKHYT Npo0iieMbl HECOBMECTHMOCTH HOBBIX CHCTEM ¢ padoToii ciyx0, yKe 3aHUMAIOILHUX TOT
AManazoH 4acTot. [1pose/ieM aHaNH3 TeXHHYECKHX XapaKTePHCTHK 1 0COOCHHOCTEI OCHOBHBIX CTAHJAPTOB COTOBO
CBA3H HOBOIO MOKONEHHS, PACCMOTPHM MPEHMYLILECTBA M HEOCTATKH KaXk10ro H3 HUX.

|. Texunomornst UMTS - nacnennnk GSM; nonyunna saubonbliee pacnpoctpatenne 8 EBpone u, ckopee Beero,
oyaer rnasHoit 3G-rexnonorueil B Poccun. Kpynueiiwne poccuiickne KOMNaHMK-0epaToOpbl COTOBOMH CBA3N, TakHe
kax «Beimnienkom» («buaaitun), «MTC» u «Meradou», yike nonyusin JHUEH3NN, NO3BONAIOUIME BHEAPATL ITY
FeXHOJIOTHIO Ha TeppuTOpHH PoccHM, 1 Teneps aKTHBHO NPOBOLAT dKCNepUMeHTh 1 cozaaroT UMTS-ceTn B Kpyn-
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HeflMx ropojax crpassl, Taknx xak Caukr-IletepGypr u Mocksa, npoBepss, HACKOJIbKO BOCTPEOOBAaHLI HOBbIE
texHonorun. WCDMA (Wideband Code Division Multiple Access)- cranaapr, Jiexauuii B ocHose ceteit UMTS,
HMeeT MHOKECTBO TEXHOJOIHH, YAYYLIAIONIMX XapakTepHCTHKH ero paborel. OnHOH M3 raBHLIX HAACTPOEK
WCDMA ssnserca HSDPA (High Speed Downlink Packet Access). PaccmoTpiim Ha ee ocHose cyuHocts UMTS,

HSDPA - TexHONOrnA BbICOKOCKOPOCTHON Nepesauy AaHHbIX 0T 0a30Bo# cTaHUMM K aDOHEHTCKOMY TepMHUHANY
- MAKCHMaJILHO NOJIyMeHHOE 3Ha4eHHe ckopocTi 14,4 Mout/c. Kpome Toro, aannan Haactpoiika nossonser s(der-
THBHO UCIOJIb30BATH NPEIOCTABJICHHLIH e THanazoH paadoyacToT - Ha OJHOM KaHane MoryT paborarh cpasy He-
CKOJIBKO NOBL30BATENEH, 4TO NO3BOAAET 0O0WTHCE Oe3 BhIACACHHA OTACLHOI THHMK ANs Kakaoro. JaHHbie nepe-
NIAK0TCA ¢ NOMOLIBIO M30LITOHHOIO Koja (A obHapyxeHus ownbOK) Nocie10BaTe/IbHOCTLIO CHMBONOB, KX bl
M3 KOTOPBIX MOKET COAEPAKATL B 3aBMCHMOCTH OT MOAYJALUMOHHOM cxeMbl w60 asa (QPSK-Quadrature Phase-
Shifting Keying), imbo yerpipe 6ura Hudopmaimu (16-QAM-Quadrature Amplitude Modulation). I'lpu Henpasuib-
HO#l nlepenade aanHbiX TexHoaorua Fast Hybrid ARQ (Fast Hybrid Automatic Repeat Request) nocbliaer HyxHble
NAaKeThbl 3aHOBO, Yepeays HX A8 Gobluei 3¢ @exTuBHOCTH ¢ yaadno nepenaBaeMbiMu Habopamu cumosios. Tlpa-
BUJILHOCTb NEPEaauu Terneps OTCAeKHBaeTes Kak 6a30Boil cranumedt, Tak U camum Tesedonom.

Haa ycosepivencrsosannem HSDPA paboraior muorue opranusaumu. Nokia, Hanpumep, npeuiaraer ceteByio
HH(PACTPYKTYPY C peasibHOit CKOPOCTLIO nepeaayu aanubix 3,6 MOuT/c 01 6asoBoil craHumuy K aBoHEHTCKOMY YCT-
poictay. Ha naunbiit moment HSDPA- pewenns Nokia npumensiores 6osee yem B 20 ceTsix cOTOBOI CBA3M B MH-
pe.

[Tepe/iaua AaHHBIX MOKET OCYLIECTBIATLCA HA BCCX KOMMEPYCCKH AOCTYNHbIX yacrorax UMTS -cnekrpa, mc-
Noib3yeMbIX MOOMIBHBIMMK OnepaTopamu Beero mupa. Jluanason 2100MIMu asaaerca oCHOBHBIM juiA GoblIHHCTRA
Esponeiickux 3G - cereii. /luanazon 850MI'y nenonbayerca B Hosbix UMTS-cerax Cebeproit v Jlatunckoii Ame-
puku 1 B Kapubckom pernone. Juanazon 900MI'n 3apesepsuposan s Hyx i ceteit GSM, HO oxuaaercs, 4To B
Oyaywem oH ctanet goctyned u ans UMTS. Ilonoca uactor, koropas OyieT BhlaejeHa B Haileil cTpake, npeano-
JIOWHUTEBHO [103BOJIMT 3a4€HCTBOBATL MO ABA YAaCTOTHLIX AMana3zoHa wupkneil 75 Ml (8 nonoce 1800 MI'w) nau
35 MI'u (B nosnoce 900 MI'n).

UMTS niontocthbio coBMecTHMa ¢ GSM, 4TO N03BOAMT HCIIO/B30BATL OAHOBPEMEHHO TEXHOJOTHH BTOPOro M
TPETHETO MOKOJCHHUA M NEPEPACHPEACIHATh HX B 3ABUCHMOCTH OT HAarpysku ceteil u 30HbI NOKpLITHA. B UMTS npe-
aycmoTpera textosiorusa QoS (Quality of Service), koTopas no3sosser KOHTPOJIMPOBATL CKOPOCTD NEPECHIIKH JaH-
HbIX B 3aBMCHMMOCTH OT COJAEPKaHUA nepenasaeMoil HGopmauuu (npoctoi TenedoHHblif pasrosop, 3arpyska daii-
JoB M3 Internet ¥ T.4.) ¥ YpOBHA KadecTsa curHasa. [osoxkuTenbHoi YepToil TEXHONOIMH ABJIAETCA TO, 4TO 30HA
MOKPLITHS CETH, B KOTOPOH MOMKHO MONYYHTh NPHIHYHYIO CKOPOCTh CBA3M, NPAKTHYECKH PaBHA JaibHOCTH OXBaTta
curhanom 0a30BOi CTAHLIHH, @ MHHYCOM - TO, HTO BbICOKAA CKOPOCTh JOCTYITHA TONBLKO Uif NOJYYEHUA AAHHbIX, &
ISt OTNIPABKH Henonb3yeres crangaptrioe s WCDMA 3navenue - 384 KOut/c. C Bbixoaom texnonorun HSUPA
(High-Speed Uplink Packet Access) 9107 Hea0CTaTOK A0akeH ObiTh yeTpaneH, a komOusauns HSDPA u HSUPA
Gynet nazpisarocd HSPA (High-Speed Packet Access).

2. Hpyroii Tun ceteit - CDMA2000 (B Poccui 0CHOBHEIM ONepaTopoM COTOBOH CBA3H 3TOrO THNA BLICTYHAeT
«SkyLink»). Haubosnce npumeyarciibHOM TEXHOIOrHEH Ha ero ocHose spasercs EV-DO (Evolution Data Only).
OHa 1103B0NAET YBENHUHTL CKOPOCTH Nepeaayy ganubix 1o 2,4 Mout/c B cetax CDMA-450, TeM caMbiM NPHYHCISA
31oT hopmar k paspany 3G. B EV-DO sddexrusHo vcnonsiverca BulleIeHHbINH 119 Hee 4acTOTHLIH AHANasoH,
KaHa/l mepejiayn AaHHbIX BKIIOYAET B ce0A ABA pasjiMiHbIX 110 CKOPOCTH NOTOKA NepechijlaeMoil HHopMaUuu: oT
onepatopa Kk aboneuty (ckopoctsb o1 38,4 Kbut/c no 2457,6 Kéut/c) u B o6paTHomM Hanpasienuu (ckopocts o1 9,6
K6ut/c a0 153,6 Kbur/c). Takoe pa3ieneHue CleNaHo M3-3a TOTo, 4TO, Kak npaeuno, aboHent nockiiaer uudopma-
IIMK Ha NOPALOK MEHbINE, YeM NMpuHUMaeT. [Toatomy s Kakloro notoka paspaboraHa NOAXOAALLAN TCXHONOTHA
fepesadi JaHHbIX Ut Toro, utoObt 00beM 00Lero KaHana 8 Kaxablii MOMEHT BpeMeHH ObL NOJIHOCTLIO 3aHAT. B
noToke, HecylleM MH(poOpMaUHIic OT onepatopa K aboHEHTY, nepechlika AanHbiX OCyIUecTBAAeTCs B Buie Hadopa
NaKeToB MNHMTENLHOCTBIO 26,67 mc, pasaenensoro da 16 ciortos. Oneparopckas CTaHLMA aBTOMATHUECKH Onpeje-
JIi€T COOTHOLIEHHE CHIHANA M MOCTOPOHHETO LIyMa, 3aBHCAUIEE H OT paccTosiHua Mex 1y 6azoBoi cTanumed u abo-
HEHTOM, H, YUHTBIBAs 3a/IaHHYIO CKOPOCTS, NEPEAaeT O/IMH NAKET 3a BPEMS, PABHOC KOJHYECTBY HEODXOAHUMBIX ClO-
1086 (07 | 10 16). Cnoco6 nepeaauu AaHHbIX OCHOBAH Hd MCMONbL3OBAHMH METOA KOJUIEKTUBHOIO JOCTYNa ¢ Bpe-
MEHHBIM Pa3leNeHHeM KaHai0B (KaKiblH aDOHEHT NoMyHaeT COBOKYIHOCTS BCEX NEPECHIIAEMBIX B AaHHbIH MOMEHT
AKETOB B MPEENax 30Hbl HOKPLITHA CETH, HO NPUEMHHK MOXCT PACKOAHPOBATL TOJALKO HHOOPMALMIO, NOCHAHHYIO
emy). [lpu nepenaye naHubiX OT aOHEHTA K 0a30BOH CTAHUMK MCTIONLIYETCA OMH KaHan /Ui 00CayKUBAHUA cpasy
HECKOJIbKUX TIO/IL30BATENEH CETH, MOTOMY YTO €ro NponyckHas crnocoGHocTL obecneuHBaeT KOM(POPTHOE HUCIIONb-
30BaHKE CTAHOAPTHBIX YCAYT, MPEIOCTABIACMbIX ONEPaTOPOM, taxe OoibluUM YrcioM notpedureneit (MaKcumMym -
59). Texnonorus EV-DO noiepkuBacT MArKHii XIHA0BEP, 03BOJSIOLIMI 10JIB30BATENLCKOMY TEPMHHAIY Hepe-
KJIOYaThCA Mexcly 0a3oBbIMM CTAHUMAMM O3 pHCKa OOPLIBA CBA3M M 3HAYMTENILHOIO CHIKEHHs CKOPOCTH Nepe/a-
uu AaunbiX. CMeHa CTaHUMM MPOHCXOAHT MOCTENCHHO: COOTHOLICHHE PACCTOAHNN OT TejedoHa nonb3oBaTens 1o
TEPMHHAJIOB NOCTABIIMKA YCIIyl 00paTHO NMPONOPUHOHAILHO COOTHOILEHHIO 00beMOB HHGOPMALIMHK, NOJNYYEHHBIX H
rnepeaHBbIX STHM Teaed)OHOM TIpH B3auMoaeicTBuy ¢ HuMH (Tepmunanamu). Tak kak crangapt EV-DO-pesynyrar
pasuTis TexHonorun CDMA-450, o B 310# cetu 3G cMoryT HOpMaibHO paboTaTh HE TOJILKO COOTBETCTBYIOLLHE
eif TeneoHsl, HO M Te annaparsl, KOTOpbie ObUTH pa3padoTaHbl [UIS BTOPOro NOKONEHNS COTOBON CBAIM, XOTA OHH
He ByayT NOAUEPKUBATH HOBBIE YHKLIMH 3TOr0 NPEACTABUTEIIS TPETLETO MOKOJICHUS.
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3. WiMAX (Worldwide interoperability for Microwave Access) npeacrasnser coboii uenoe ceMeicTo cTaH-
NapTos ¢ wupuHoOi kanana ot 1,5 no 20 MI'u. Heofxoaumo noHnMarh riaBHyto 0COGEHHOCT 3TON TEXHOIOIHH: B
orauarn o1 UMTS u CDMA2000, apasoiuxcs npecTaBuTeaMy ceMelcTBa TEXHHYECKHX pELIeHHH COTOBOI
cos3n, WiMAX-31o crangapr GecnpoBonnoii cetn (kak u Wi-Fi), npeanaznavennstiii s nepefayy naHHbIX Ha
DoIbIIMe PACCTOAHHA W ONHOBPEMEHHO rojuiepxusaromii Gpynxiio VolP (Voice-over-1P), kotopas u nenaet ero
NpAMbIM KOHKypeHTOM paccmoTpenHsix Beime HSDPA u EV-DO. B mione 2004 roga MHCTHTYT MHKEHEPOB 10
anektponuke W anexrporexnuke (IEEE) npunan cneunduxauun 802.16d, koTopsle npeiycMaTpuBaoT HCNoib30-
sanne WiMAX uacrornoro nuanasona 2-11 I'l'u ¢ nomomisio Tpex paszubix (puznyeckux yposueit (PHY): nepsuiii,
ocHorHON-256-toueunsiit FFT (FFT - Fast Fourier Transform) OFDM. OcranbHele jiBa CTAHNapTa JONONHUTE b~
Heie: SC (Single-Carrier) - B nem ncnonssyercs, kak n 8 CDMA, oana Hecymias yacrora u 2048 OFDMA (Or-
thogonal Frequency Division Multiple Access)-ucnonssyer HOBbIH METOL MYJIBTHILIEKCHPOBAHNSA KAHAJIOB CBA3H M
npencrasnset coboi ymyumenustit FDMA (Frequency Division Multiple Access) - Texionoruio, npumensemMyio s
GSM BMmecte ¢ BpeMeHHBIM yrutoTHenueM (TDMA). Henonbzosanue Takoro mupokoro 4acToTHOrO ManaioHa He
BbITbIBAET KOHMINKTA C APYrUMM TexHosoruamu (nanpumep, Wi-Fi u UWB), kotopsie Toxe paGotawor Ha ITHX
HacToTax, TaK Kak KOJMpopaHue v nepenaya nanusX B WiMAX ocyuiecTsieHs! o HOBbIM NPUHLKNAM, OTIHYAIO-
UIMMCA OT YKe CYIIeCTBYIOUHX. B 1aHHOM CraHiapTe Takke npuMeHseTca TexHonorus QoS s HazHAYeHHA Kax-
AoMy abOHEHTY MOLYJIAUMOHHON CXEMbl M KOHTPOJS MPENOCTaBfseMOro “o0bema” 4acTOTHOrO KaHasla B 3aBMCH-
MOCTH OT cosepkanus Tpaduka. [Mocne kax ol nepenasHON TPYNNs! NAKETOB MOKET HITH Nay3a 1A BOIMOKHOM
CMEHBI PEIKHMA CBA3H.

VuukanbHoit ocobennocthio WIMAX ABnseTcs BOIMOKHOCTL OOMEHa JaHHBIMH MeXIy TEPMHHAIAMH, KOTO-
pbi€ HE¢ HAXOMATCA HA JIMHHH BUIUMOCTH ApYr npyra. Jina aoctinkenns takoro a¢dexta 6buin paspaGoTarsl TEXHO-
JIOTHH, MO3BONAIOLIHE OTHOATL CHIHAY (PHIMUECKHE NPENATCTBHA U NPaBIIIBHO 00pabaThiBaloUIHE €ro OTpaKEHHSA
OT pasinyHbIX 00BeKTOB. TakKe NaHHbIe MOTYT ObITh MOC/AAHDLI OT OJHOMH CTRHLIMM K HENOCTYIHOMH APYroii ¢ nomo-
[IBIO 1ONOJHHTEILHBIX TEPMHUHATOB, HMEIOUMX KOHTAKT ¢ 000MMH MMy HKTaMu 00MeHa HHDOPMALIMH.

OnucanHble BbIlIE TPH OCHOBHBIE TEXHONOIHH MUMEKOT Psil XapAaKTEPUCTHK, aHAIH3UPYS KOTOPbIE, MOKHO clle-
J1aTh BbIBOA O TOM, KaKOH W3 CTAHIAPTOB JIy4IIE NOAXOIHT K HCNOIb30BaHMIO B Poccuu.

MonoxurenpHoit ocoGennoctbio EV-DO suaserca Huskas ceGecToMMOCTL BHEPEHNs TOi CeTeBoil TexHoo-
IMH B OKCIUTYATaUMIO, BE/b [UIA 3aMyCKa 3TOro cravaapra HeoOXoaumo auinb 100aBETH HEGONLILOE KOIHYECTBO
mojyneit paciiupenns na padoueit cranumn CDMA-450 n yeranosuth cooTBeTcTBYIOUICE NPOrpaMMHoe ofecne-
4eHHe Ha KommyTatop. B crmyuae e ¢ UMTS nocrasiiMkam yciayr coToBOil CBA3M NPUAETCH MEHATH 10YTH BCe
obGopyaosatiie, Hernob3oBasiueecs uis paboTe! ceTefi BToporo noxosnenus. [ina nocrpoenus cetu WiMAX, anano-
roB KOTOpOii paHbuie He Obio, TOkE HEOGXOAMMO CTPOUTL GAZ0BbIE CTAHLMH M YCTAHABIIMBATL KOMMYTAIIHOHHOE
obopynosanue. lns TpocTeiX MmoJib3oBaTesiel COTOBbLIX TenedOHOB 3TH 0COGEHHOCTH OYEHb BAKHhLI, BE/b YEM
Qosiblue JeHer MOTPATHT OMNEPATOp CBA3ZH HA BHEAPCHUE HOBBIX TEXHONOTHH, Tem Gosee BLICOKHMH 1oToM OvayT
€ro UeHbl Ha npegocTasienus yeuyr B ceth 3G.

OOWwMM HENOCTATKOM BCEX TPEX ABIAECTCA 3HAUUTEILHOE CHHXKEHHE MPOMYCKHOH CNOcOBHOCTH CBA3H TpPH
DONbUIOM PacCTOAHMM MEX1y TepmuuanoMm M 6azosoit cranumedi. IpencrasHreny onepaTopos, BHEAPSIOWHX ITH
TEXHOMIOIHH, PEKJIAMHPYS CBOMH TOBAp, PAcCKa3bIBAIOT NOTEHUHAILHBIM MOKYATEIAM O TEOPETHYECKH N0JIY4EHHBIX
AAHHBIX, O/IHAKO HA MPAKTHKE BBIXOIAT COBCEM JApYrHe, HU3KHE, pesynbTaThl. Ha ckopocTh niepenaun wHpopMalnu
B ceTH WIMAX BiusieT conpoTHBICHHE BO3LYXa, TaK KAK ITOT CTAHIAPT HCMONL3YET 0Y€Hb BBICOKHE 4acToThl. Y
HSDPA Ha auctanumn B 6 KM npornyckiaa crocoGHocTs cHWwKaetca yxe a0 1 MOUT/c ¥ MeHee M3-3a HH3KOTO
ypoBHs curnana. He nyuwe obcroat u y EV-DO. Ho pabotsi no ycoBepiieHCTBOBAHHMIO TEXHOIOTHIA HE OCTARHABITH-
BAIOTCA, HH/KEHEPBI KPYNHEHIMX KOMNAHUHA CTpeMATCA NPUONH3HTL peanbHele nokasaTenH cereit 3G K uaeab-
HbIM: 30He NOKpbITHA B 30 kM npu ckopoctH B 75 Mbut/c y WIMAX 1 14,4 MGUT/C npu TakoM ke paccTOAHHK Y
HSDPA u EV-DO. Cepbe3snbiM nemoctatkom WiIMAX 1o cpaBHeHHIO ¢ ABYMA APYTHMM PAacCMarpHBACMBIMH TeX-
HOJIOTHAMH SBJIIETCS CPABHHTENBHO HeDonbinoe uucno (0Kono c1a) OAHOBpeMeHHO obOpaGarsbiBaeMmblx (a3oBoi
CTaHIMel MoMb30BaTE/ILCKUX TEPMHHAIOB. Y MpeIcTaBUTEeNiei COTOBOM CBA3M TakMX npobnem He BO3ZHMKAeT, Tak
KaK UX CETH M3HAYAILHO 3aTA4YHBANNChL NMOJ B3aHMoJeiicTBHe ¢ GONBIUNM YHCAOM TCPMHHANOB. 3aTO y cTaHiapTa
6ecnpoBOAHOl CeTH OYeHb XOPOLIHE TIEPCNEKTHBLI Pa3BHTHA B KaYE€CTBEHHOM M KONHYECTBEHHOM HAmMpaBlieHAH:
ITO W MCMONL30BAHHE HOBBIX, eule Oojiee BRICOKHX 4acToT, U NMpHUMeHeHHe Gonee 3QHEKTHBHBIX MOAYISLMOHHBIX
cxeM H Texuosiornii. M camoe rnasHoe npeumyuiectro WiMAX wis mpocTiX nons3oBaTesici 3aKkIi04aeTca B TOM,
yto VolP-tpadmk 6ecrnipoBONHEIX CETAX ropa3lo JeeBIe, YeM Nepechlika JaHHbIX C MOMOLLK) CTAHAAPTOB COTO-
BO# CBA3H.

MbI BUINM, 49TO KaAas W3 PACCMOTPEHHBLIX TEXHONOMHi UMEET PAl NOCTOMHCTB, 1103BOJAIONIMX BHEAPAThL CETH
3G BO MHOrHX pa3BHUTBIX cTpaHax mupa. B Poccun noka Gonee Bcero aHCOB 3anony4yuTh JTHAHPYIOLIEE M10JI0XKe-
HHUE M0 pacmpocTpaHeHno y normynspHoro B Eepone cranaapra HSDPA. Ho u EV-DO CDMA2000, 1 WiMAX
00nanaloT BecbMa XOpOUIHMH TEXHHYECKHMH XapaKTepPHCTHKAaMM, Tak 4To Gmkalilume rosl Hac XAeT Xopoluas
KoHKypeHTHas Gopnba Ha peIHKE YCIIYT CBA3H. A TeM BPEMEHEM Ha IOPH3O0HTE Y)Ke Masuar cranaaptsl 4G, KoTto-
phle, BO3MOXKHO, 00beIMHAT B ce0e NONOKHTEIbHbIC CTOPOHBI KaK COTOBOI, Tak U 6eCrpoBOAHOI CBA3M.
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AHAJIN3 IMTOKA3ATEJIE MOBWIBHOCTHU MOXAPHbBIX ITOJIPA3/IEJIEHUH
ABTOMOBWIIBHOT'O M XXEJIE3HOOPOXHOTI'O TPAHCITOPTA

Mamuzynun M. P., Kpynenun C. C.
Vpanscruii cocyoapemeennsiii ynugepcumem nymet coobujenus

Bee meponpuaTis 1o opraid3algH TYLMICHHS NOXKAEPOB B NOPOJax M HACEACHHBIX MYHKTAX HANPAaB/ICHbI HA CBOCBPECMCHHOE
npHOLITHE MOXKAPHEIX MOApa3ICNeHUil K MECTY BO3ropaHHs W BBEJeHME B JciicTBMe oruerylammux cpeiacrs. oxkaper B
COBPEMEHHBIX 3/1@HHUAX M COOPYKEHMAX NOATBEPKAAOT, uTO BiMAnMe hakTopa BpeMenu Bee Gonbiie Bospacraer, T.¢., KpaiiHe
BaAHA MOOHILHOCTb.

[on mobuabkocmero 3nech Mbl GyaeM NOHMMATL CNOCODHOCTL MOXKAPHBIX MOJApasAeieHHH OicTpo JeHcTBOBATL HA BCex
JTanax TymeHHsa noxapa.

I1ps opraHu3auHy TYIIEHHUA 110)Kapa 04eHb BaKHO CO31aTh YCAOBHA, 1103BOJAIONIHE NEPBOMY MOKAPHOMY NOIPa3/ieIeHHI0
ﬂp“ﬁhﬂ'b HA MCCTO H BBECTH CpeICTBA TYUIEHHA B HavansHOM CTaIMH noxapa, Korda Jans JHEBHIALHK FOpEHHA Tpt‘,ﬁ)’l(‘JTCH
MHHHMAILHBIC CHJILI H CPCACTBA.

Ilepuoa Bpemenu ¢ MoMeHTa OOHAPYKEHHA N0 Ha4ala TYIICHHS, T.€. BpeMA CBOGOIHOrO PasBHTHA NOKAPA T., MOKHO
ONpeaeIHTL N0 Gopmyne

Ten ™ Toou t Tt Torps

VIE: Tog = BPEMS C MOMEHTA BO3HUKHOBEHHS 1103apa JI0 ero 0OHAPYKEHHS, MHH;

Ton - BPEMS CIICI0BAHMUA HA NOWKAP, MMH;

Ty - Bpems Goenoro passepruiauus (0T npubHITHS 40 BLIXO/A HA GOEBYIO MOIMIMIO M 110144y OTHETYINALUMX CPC/ICTR),
MHH. ’

Cornacno tpebosanusm CHull «Ilnannposka u 3actpofika ropojios, NOCEIKOB K CENLCKHX HACCICHHBIX ITYHKTOBY U YcTasa
cnyxOb mowapHoi oxpansl [[Tossuk 1990: 1] umcno noxkapHeIX uacTeli ropoAckux (POpPMHPOBaHMI MOXkapHOH oOXpaitbl
onpejensercs ¢ y4eToM TOro, 4ToOdbl NMyThL CHEAOBAHMS MOXapHOH YacTH B cBOeM paiioHe Bbie3na He npesbinian 5 km. [Tpu
TAKOM PAa3sMEleHHH OMAPHBIX HacTel noxaprniX opMupoBanuit oun MoryT npubuite Ha noxap 3a 8-10 MuH ¢ MoMmeHTa
BLI30BA.

Paimep noxapa uaute Bcero Bblpaxkaercs uepes cro nuowans S, Ha Puc. 1 nokasano [[losaux 1990: 1] npumephoe
H3MEHEHHE TUIOLIALH PACHPOCTPAHAIOIErOCH M0XKapa B npouecce ero cBo00AHON0 PasBHTHA JI0 IOKAIH3AUMH (BPEMCHH OT T4,
0 koHua rpafuxa). C yBeHueHHeM Mloimany noxapa pacter # yuiep6. Ecnu yuiep6 ot noskapa Y, 0THECTH K MAKCHMAJIBHOMY
IHAYENHIO [LUTOILAIN NI0Kapa, TO NOAYYHM YAenbHbIH yiep6, T.e. yiuept, npuxoasumiics Ha | M owanm noxapa.

M3 Puc. 1 Buawo, uro nanGonsiuan nons yuiepba oT noxapa NPHXOAHTCA HA TAK HA3LIBACMOE BPEMS MPOBCACHHA GOEBHIX
JeHcTRH ﬂOJl])B.ZiIlCI[EHHﬁ.. T.€. BPCMA C MOMCHTE NMOJAYH CHIHATA TPCBOTH 10 MOMCHTA NOKAIH3ALKK NOXapa. OHCBH..'_I,HU. 410
nposeacHne Goesbix AcHCTBHH noapas/icicHuii NOKAapHOH OXpaHbi HAa BCEX TANax MOArOTOBKH K TYLICHWIO H CAMO TYIUEHHE
noxapa Heo0X0IUMO NMPOBOAHTE B BO3MOKHO KOPOTKHC CPOKH.

B csoio ouepeib, speMsi MpoBeacHHs GOeBLIX JAeHCTBMIl 10/1pasIeNeHnii BKIIOYACT: Teypay = BPEMA CBOGOANONO Pa3BHTHSA
NOXKAP; T, - BPEMS CHICIOBAHHA NOJPA3ACACHAS HA NOKAP; Tgy - BpeMs GOEBOrO PAIBEPTHIBANKS: T, = BPEMS JIOKATMIAUHM, Teoey
- BPeM# COCPEI0OTOYEHHS CHJI H CPEIICTB Ha NoXape.

3Jiech PAaccMaTpHBAOTCH CTATHCTHYCCKHE c]:alcropu. KOTOpBIC MO3IBOAAKYT CASHATE HCKOTOPBLIC BLIBOJLI O 1OKA3ATC/IAX
MOGHMILHOCTH Pa3IMYHBIX TIOKAPHBIX NOAPA3ACICHHIL.

OcHosHas UE/lb 3TOr0 HCCACAOBAHMA - CPaBHCHHC KOJIM'MECTBCHHBLIX H KAQUECTBCHHBIX noxasareiei p&ﬁo’!‘bl MoXapHbIX
no/pasieHeHnii  KCNe3HOAOPOXKIOro  TpaHcnopra (nokapHeld  noe3a) W nokapHelX  noapasaencHuit  Ynpasneuus
rocyaapeTBeHHol npoTHBonoxapHoii cnywGel (YITIC).
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Ten. T6./p.
Tep. paz Thok.
Teocp

Puc. 1. ['pachux usmenenus nnowgadu nosicapa u e2o vujepba om npodoaxcumeasnocmu
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