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Resume

In the modern society most actuality has the new field of medicine —
telemedicine. Term — telemedicine — means realization of medical service on a big
distance. Telemedicine has application in all directions and spheres of medicine. We
can define also new technologies of telemedicine: tele-medical advice, tele-education,
tele-monitoring, tele-lecture, tele-seminar, teleconference, tele-council, tele-
symposium.

In general telemedicine — supports exchange of medical data in local, regional
and global telecommunication networks for solving of whole complex of questions
which are connected with health protection (diagnostic, treatment, education, science,
management). During all mentioned operations in the mode of real time in both
directions are transferred conversation, texts, pictures, schemes and tables, static
images (photos, X-ray photography, ultrasound data, biological research of
pathoanatomistic preparations and etc.) and dynamic (endoscopic, surgical and etc.)
video-images.

For definitions of main demands of medicine to the using of computer
networks we can choose stomatology. Stomatology is one of fields of medicine,
where we also can see increasing of spheres of computers’ using. We can note some
raised demands which has stomatology concerning using of computer networks.
Stomatology has demands to date collection, processing and transfer of clinical
information. The most importance has the quality of images and procedures of their
processing. One of the main spheres of stomatology is implantology which sets the
problems of processing of three-dimensional images, which are received by the mean
of computerized tomography. That is why today automated systems of analyses and
processing of images are prevalent.

As stomatology is fast developed branch of medicine constant implementation
of new materials and constructions requests too many calculations. So here it is
impossible to works without computer added design and modeling systems.

Different expert and diagnostic systems have wide spread occurrence in
stomatology. At the same time more and more is necessary to plan actions of
specialist.

At the same time we need to note that stomatology includes too many
specializations. These specializations are deeply connected with each other. And
specialists from one specialization need consultations from specialists of other
specializations. Necessity of computer networks is provided by the necessity of data
transfer between specialists, patients and high request to information transfer, which is
characterized with large value (we mean transfer of two- and multidimensional images
data accuracy of which influence on the size of transferred files).

So it is possible to characterized main aspect of using of computers and
computer networks in medicine by the next:

- connection with world wide network of telemedicine’

- support of diagnostic, treatment, consultations in real time mode,

- using of expert-diagnostic and different information systems,

- using of educational computer programs

Bases of existence of telemedicine are computer networks. At the same time it
is necessary to point out that integral part of telemedicine is holding of
videoconferences. Videoconference — is computer technology which allows people to
see and hear each other, to exchange data and jointly to process them in real time
mode. By the mean of videoconference in real time mode it is possible to hold

X



consultations, different conferences and meetings and demonstrations of educational
computer programs in the real time mode.

World experience shows that there two ways of creation of network for
telemedicine. The first is in the creation of new special computer network. The second
and more often used is merge of already existing in medical institutions computer
networks into one network. These networks may with different character: local
corporative, digital and analog, telephone networks, Internet. It is possible to merge
networks with absolutely different topologies.

It is necessary to say that merge of networks is very complicated question, for
solving of which it is necessary to solving many problems. Here we can add, that
networks of such type are characterized with enough serious problems.
Videoconference creates large information flows. This causes overload, this has
negative influence on quality of service of network. Also there are other difficulties in
the networks in the connection with videoconferences, like: work in real time mode,
work with multimedia files, which have very large size and etc. In this connection it
becomes necessary to realize large scale of events for functioning of given types of
networks on the level responsible to demands of users.

We can say that the situation in the field of health protection in Georgia and
reforms of health protection set into the rang of urgent task — the question of growing
of level and quality of medical service, raising of qualification and efficiency of
doctors work in the conditions of reducing (decreasing) of budget’ financing and in
the conditions of spread of insurance medicine. In this connection it is necessary to
transfer of medical service to another new metrological level with using of fast
developed modern technologies. In this aspect big perspectives has using technologies
of telemedicine, which include management, educational, scientific and other events
in the field of health protection. In this connection it becomes very actual creation of
telemedicine network in Georgia.

The goal of dissertation is learning of computer networks for telemedicine and
which functioning in the conditions of big loan, their modeling and optimization with
the purpose of estimation of quality of their functioning and growing oth their
efficiency.

From all mentioned in the given dissertation are offered and solved next
questions:

- development of system of parameters for estimation of computer network of
big size, which give possibility to estimate efficiency of network functioning in the
conditions of big load.

- development of models on the bases of queue models theory and which give
possibility most precisely estimate parameters of functioning of big size computer
network which works in the conditions of overload,

- optimization of structure of computer network for growth of efficiency.

The give dissertation includes introduction, four chapters, conclusions and the
list of used literature.

In the first chapter there are described main aspects of computer science in
medicine, there is characterized new direction in medicine — telemedicine, definitions
of term telemedicine are given, are discussed main question of using of computer
networks in medicine, there are given examples of application of computers in
medicine. In the same chapter are offered task which are solved in the given
dissertation.



In the second chapter are considered questions of creation and estimation of
networks for telemedicine, in particular, networks which allows holding of
videoconference. Are offered existing variants of networks on the bases of which is
created structure of network for telemedicine for stomatolofy, which may be used
during creation of network of telemedicine in Georgia. The structure of network for
videoconference is developed, which is characterized with overload. So there are
offered main parameters, by the mean of which can be estimated efficiency of network
which works in the conditions of high load. There is offer integrated parameter which
gives possibility to estimate network fully.

In the third chapter there are offered queuing models which may be applied for
more precise estimation of functioning of large computer networks which work in the
conditions of overload. Particularly it is offered model of estimation of data
throughput of computer network of telemedicine, which must support holding of
videoconference — this means the work of network in the conditions of large load.
Also it is offered model of network in which organization of videoconference is
planning through satellite communication.

In the forth chapter there is offered task of computer network optimization. For
this goal it is setted and solved a task of optimization of computer network structure
which gives possibility to deliver information during acceptable period of time with
minimal cost of optimized network.

And finally are given conclusions.
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Beegenue

XOopomIo M3BECTHO, YTO KOMIBIOTEPHBIE TEXHOJOTHH IIHPOKO HCIIOIB3YIOTCS
BO Bcex cepax nmesTenpHOCTH 4yenoBeka. C 3TOH TOYKHM 3pEHHS HE COCTABISET
UCKJIIOYCHUS ¥ MEIUIINHA.

B coBpemenHOM 0011ecTBE BCe OOJIBIIYIO aKTyaJlbHOCTh MPUOOpPETAeT Takas
HOBasg OTpacib, Kak TenemenuiuHa. CaMm TEpMHH TeJIeMEOUIIMHA O3HAYaeT
OCYIIECTBIICHHE MEIMIMHCKOTO OOCIYXXMBAaHUSI Ha OONBIINX  PACCTOSHUSIX.
TenemenumuHa HAaXOAWT CBOE MPHUMEHEHHE BO BCEX HANpaBICHHAX U cdepax
MEIULIUHBL. MOXXHO ONpEAEeTUTh W OCHOBHBIC TEXHOJOTUM TEIEMEIUIIMHbI, Kak:
TEJIEKOHCYJBTAIUs, TEIeoOydYeHHEe, TEIEMOHHTOPUHT, TEJCNEKIUs, TeleCeMUHap,
TEJIEMETUIINHCKOE COBEIAHNE, TENICKOHCHIINYM, TEJIECUMITIO3UYM.

B pacmmmpeHHOM TOHMMaHHMM TeNEeMEIUIMHA — 3TO o0ecredeHne oOMeHa
MEIULUMHCKUMH ~ JaHHBIMM B  JIOKAJIbHBIX, PErHMOHANBHBIX U  TJ00AIBHBIX
TEJIEKOMMYHUKAIIMOHHBIX CETSAX Ui PELICHUs BCErO KOMIUIEKCAa BOMPOCOB OXPaHBI
3I0pOBBSl HAcelieHUs (AMArHOCTHKA, JICUCHHE, OoOpa3oBaHUE, HayKa, YIPABJICHHE).
[Tpu 5TOM B 00€ CTOPOHBI, B TOM YHCJIE B PEKUME PEAUTHHOTO BPEMEHH, TIEPEIar0TCs
peub, TEKCT, PUCYHKHU, CXEMBI U TaOMUIIbI, cCTaTUYecKue u3oopaxenus (dortorpaduu,
PEHTI'€HOBCKHUE, YJIbTPAa3BYKOBBIE JaHHbIC, OMOJIOTMYECKHE UCCIICIOBAHUS MaTOIOT0-
AHATOMHYECKMX TMperaparoB W TMp.) © JAWHAMHYECKHE (DHIOCKOIHYECKHE,
XUPYPTHUECKHUE U JIP.) BUACOU300paKEHUSI.

Jlns onpeseneHUs OCHOBHBIX TPEOOBAHWI MEAMIMHBI, MPEABSIBISIEMBIX K
MIPUMEHEHHIO KOMIBIOTEPHBIX CETeH MOXKHO M30paTh cToMaTooruio. CTOMAaTONOTHs
SBIISICTCS OJTHOM M3 OTpaciieil MEIUIMHBI, U 37IeCh TaKXKe HaOII0JaeTCs paclIupeHHe
cep mpUMEHEHHS KOMIBIOTEPOB. MOKHO OTMETHUThH OIIPE/CICHHBIC MOBBIIICHHBIC
TpeOOBaHMS, TPEABSBIAEMbIE  HMEHHO  CTOMATOJIOTHEH K  NPUMEHEHHIO
KOMITBIOTEPHOU TEXHUKH.

Cromaromnorust BbLACTSETCS 0COOBIMH TpeOOBaHUSMH K cOOpY, 00paboTKe H
nepefade KiIMHHYeckor wHpopmammu. Ocoboe 3HaueHWE 37eCh MpuoOperaeT
Ka4eCTBO M300paKeHUWH W Mpoleaypbl 00paboTKu 3TuX u300pakeHHd. OpHa u3
OCHOBHBIX 00JIaCTEH CTOMATOJIOTMH — UMIUIAHTOJIOTHSI CTABUT OUYEHb CIIOKHBIE 33/1a4H
00pabOTKN TPEXMEPHBIX H300paKEHUH, MOJTYYCHHBIX C TOMOIIBI0 KOMITBIOTEPHBIX
tomorpagoB. IlosToMy, Ha CErOAHSAIIHUA JEHb IIHPOKO PACHPOCTPAHECHBI

ABTOMATU3HUPOBAHHBIC CUCTCMbI aHAJIn3a U O6pa6OTKI/I H306pa)KeHHﬁ.



[Tockonbky cromarosiorust - OBICTPOPA3BUBAIOILASACS OTPACIb MEIULMHBI,
[IOCTOSIHHOE BHEAPEHME M HCIOJb30BAHWE HOBEHIIMX MaTepHalioB U HOBBIX
KOHCTPYKLIMH TpeOyeT MHOXKECTBa pacueToB, MOITOMY 3/1€Ch YK€ MPAKTUYECKU HE
Oo0OWTHCh 0e3 CcHCTeM aBTOMAaTHU3UPOBAHHOTO TPOEKTUPOBAHHS W  CHCTEM
MOJICJINPOBAHMSL.

B cromatosnoruu Bce 6osiee MUPOKOE pacpoCTpaHEHHUE MOTYYaroT pa3InyHbIe
SKCHEpPTHBIE M JUArHOCTHYECKUE CHCTeMbl. BmecTe ¢ 3TuM Bce Oosblie U Oojblie
NPUXOIHUTh PelIaTh 3a7auy MJIAHUPOBAHUS IEHCTBHI CIEIUAIHCTA.

Hapsny ¢ atum, HE0OXOAUMO OTMETHTb, YTO CTOMATOJIOTHS BKIIOYAET B ce0s
MHOXECTBO Y3KHMX CHEelUaIu3aluid. OTH CHEeLUalIU3allud TECHO CBS3aHbl JPYr C
apyroMm. Ilosromy cmenuamucty OJHOW M3  CHeUManu3alui  HeoOXxoanma
KOHCYJbTAllMsl ~ CHEIMAIMCTOB  Apyrux  crneuuanusauuii.  HeobGxomumocTh
MCTIOJIb30BAaHUSI KOMITBIOTEPHBIX CETEeH BhI3BaHA UMEHHO HEOOXOIMMOCTBHIO B OOMEHE
MHPOPMALIMK MEXIy CHELUAINCTAMHM M MAlMEHTAMHU M BBICOKMMH TpeOOBaHUSAMH,
NpeabsSBIsEMBIMU K Hepefaue MH(pOpMaIuK, KOTopas XapakTepusyeTcs OOJbIIUMHU
oObeMaMu (pa3roBop HAET O IMepenavye IMIOCKUX M MHOTOMEPHBIX HM300pakeHui,
TOYHOCTHh KOTOPBIX OTpaxkacTcs Ha 00beMe TiepeaBacMbIX (aiiyion).

CrnenoBarenbHO, OCHOBHBIE  AaCHEKThl IMPUMEHEHHs KOMIIBIOTEPOB U
KOMIIBIOTEPHBIX CETe B MEIUIMHE M, B YaCTHOCTH, B CTOMATOJIOIMU MOXHO
OXapaKTepU30BaTh CIECIYIOIUM 00pa3oM:

- BKJIFOYEHHE BO BCEMUPHYIO CETh TEJIEMEIUIINHBL,

- obecrieueHre JUarHOCTUKY, JIEUEHHsI, KOHCYJIbTALUI B peaJIbHOM BPEMEHH,

-HMCII0JIb30BaHKE 9KCHEPTHO-AUAarHOCTUYECKUX U Pa3INYHbIX
MH(POPMALIMOHHBIX CHCTEM,

- HCTIOJIb30BaHNE YYEOHBIX ITPOTPaAMM.

OcCHOBY CylIECTBOBaHHUS TE€IEMEIULUHBI IPEACTABIAIOT KOMIIBIOTEPHBIE CETH.
Bmecte ¢ 3TUM Hag0 OTMETUTb, YTO HEOTHEMIIEMYIO YaCTh TeJeMeIUIMHbI
NPEJCTaBISAET MPOBEACHUE BUICOKOH(PEPEHIINI B KOMITBIOTEPHBIX CETSIX.

BuneokoHdepeHHst - 3TO KOMIBIOTEpHAsi TEXHOJOTHS, KOTOpas IO3BOJISET
JIOASM BUJETh U CIBILATH JPYr Jpyra, oOMEHHMBATHCS AAHHBIMU U COBMECTHO MX
o0OpabaTbiBaTh B pealbHOM peXuUMe BpeMeHH. biaronaps BUICOKOH(EPEHIHSIM B
pPEeKUME PEaJTbHOr0 BPEMEHHM CTAHOBUTCS BO3MOXKHBIM NPOBEACHHE KOHCYJIbTAIHM,
COBEILIAHUI Pa3HOro XapakTepa U JeMOHCTpalus yueOHbIX MIPOorpaMM ¢ 0Oy4YEeHHEM B

peaJIbHOM BPEMEHHU.
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MupoBOii ONBIT MOKa3bIBAET, YTO JUISI CO3JaHHUA CETH TeJIEMEIULIUHBI
BO3MOYKHO OCYIIECTBUTh JBa moaxoja. [lepBwlif 3akiatodaeTcss B CO3JaHUU HOBOM
CMELMANN3UPOBAHHOW  KOMIBIOTEpHOM  cetu.  Btopoi, Hamboiee  yacto
UCTIONB3YEMBIH, 3aKII0YaeTcs B OOBEIUHEHHWH CYHICCTBYIOIIMX B MEIUIIMHCKHX
3aBEJICHUAX KOMIIBIOTEPHBIX CETEH B O/IHY CEThb. DTU CETH MOTYT ObITh COBEPIICHHOMN
Pa3NUYHBIMU 110 CBOEMY XapakTepy: JIOKaJIbHble KOPIIOpaTUBHbIE CETH, LIU(POBBIE U
aHasoroBble TenedoHHble ceTH, IHrepHeT. Bo3MmoxHO o00beauHEHHE ceTei
COBEPILIECHHO pPa3NMU4YHON Tomosoru. HeoOXoaumMo OTMETUTh, YTO OOBEIMHEHHE
ceTel MpeaCTaBiIsIeT COOOM OAMH U3 CIIOKHBIX BOMPOCOB, U PEUICHUST KOTOPOTO
CTAHOBUTCSI HEOOXOAMMBIM pellieHnEe MHOKeCTBa TTpodiem [1].

3nech K€ MOXKHO J00aBUTh, YTO CETH TAaKOro THIIA XapaKTepU3yHOTCS
JIOCTaTOYHO CEepbe3HbIMU TpolneMamu. [l BHUICOKOH(EpPEHIMH XapaKTepHO
co3laHue OONbIIMX WH(POPMALMOHHBIX TOTOKOB B CETH. B CBOIO odepenp 3TO
BBI3BIBAET MEPErpy3Ky, UYTO OTPULATENBHO JIEHCTBYeT Ha KadecTBO OOCIIy>KHBaHUS
ceTu. Bmecre ¢ 3TUM B ceTu TeneKkOoH(EPEHLMH UMEIOT MECTO U JIPYTHe CIIOKHOCTH,
Takue Kak: paboTa B peaJbHOM BpPEMEHH, paboTa ¢ MyJIbTHUMEAMUHBIMU (ailnamu,
KOTOPBIE XapaKTepPH3YIOTCsA OOJBIIUMH OO0beMaMH, W T.I. B CBsA3M ¢ yKa3aHHBIM
CTaHOBHTCS HY>KHBIM IPOBEICHHUE LIEJIOT0 Psiia MEPONPHITUM, JUIsl TOTO YTOOBI CETH
YyKa3aHHOrO Tuna (yHKIMOHHPOBAIM HA YpPOBHE, OTBEYAIOLIEM TPeOOBAaHUSAM
MIOJIb30BATEIIS.

Hy>xHO OTMETHTB, YTO COCTOSTHHE 37I0POBbsl HaceneHus [ py3un u pedopmsl B
00J1acTH 37paBOOXPAHEHUS B P HEOTJIOKHBIX 3ajjay CTaBST MOBBILICHUE YPOBHS U
KayecTBa MEIUIMHCKOTO OOCTyKMBaHUS, IOBBIIIEHUE KBaTU(UKALMU Bpayel u
3G PEKTUBHOCTH MX TPY/Aa B YCIOBHUSAX COKpAILICHUs OI0PKETHOTO (PMHAHCUPOBAHUS U
B YCIIOBHSX PACIpPOCTPAaHEHHs] CTPAXOBOH METUIMHBL. B CBs3M ¢ 3TUM HEOOXOIUM
Nepexo MEIUIMHCKOro OOCITyKMBAaHUS HA COBEPIIEHHO HOBBIH METOOJOTHMYECKUI
YPOBEHb C NPUMEHEHUEM OBICTPO Pa3BHUBAIOLIMXCS COBPEMEHHBIX TEXHOJOruil. B
3TOM acmekTe OONbIINe MEPCHEKTUBbl HMMEIOTCS y  NPUMEHEHHS TEXHOJIOTUH
TEJIEMEANIIUHBI, KOTOpPHIE BKIIOYAIOT JICUeOHO-IHArHOCTUYECKHE KOHCYJIBTAIIH,
YIPaBIISIIOIIUE, MPOCBETUTENIBCKAE, HAayudHble M JpPyTrUe MEpOIpUATUS B 00JacTu
3paBOOXpaHEHMUA. B CBSI3M € 3TUM aKTyalbHbIM CTAQHOBHUTCS CO3JaHHUE CETH
TeneMeMIUHbI B ['py3un.

Lenpto  maHHON  JAWMCCEPTAllMOHHOM  pa0OTBI  SBISETCS  WM3YYCHHUE

KOMITHIOTEPHBIX CETEH, MPEeAHA3HAYCHHBIX VIS TEIEMEAUIIMHBI U (YHKITMOHUPYIOIIHNX
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B YCJIOBHUSAX OOJBILION HATPY3KH, UX MOJEIUPOBAHUE U ONITUMU3ALINSA C LIETIbIO OLICHKU
KauecTBa (DYHKUIMOHUPOBAHUS U MOBBILICHUS TPOU3BOIUTEIILHOCTH YKa3aHHBIX CeTel
[2,3].

Hcxons u3 Bcero Cka3aHHOTO B IPEJIOKEHHOW TUCCEPTAlMOHHON pabote
MOCTaBJIEHbl M pEUIeHbl CJEIYIONIMEe BOMPOCH:: pa3paboTKa CHUCTEMBl OIICHKHU
3¢ (HEeKTUBHOCTH KOMITBIOTEPHOM CETH OOJBIIOr0 pasMepa, (GYHKIMOHHPYIOMICH B
YCIIOBUSX OOJBIION HArpy3KH, KOTOpasi JaeT BO3MOKHOCTh Hanbosee TOYHO OLIEHUTh
MIPOU3BOUTEIILHOCTh CETH, pa3padOoTKa MoOJeNel, KOTOpble OyAyT IMOCTPOCHBI Ha
OCHOBE armapara TEOPHH MacCOBOTO OOCITY>KUBaHHS, W KOTOpPhIE HAWOOJEEe TOYHO
JaayT BO3MOXKHOCTb OIIEHUTH (DYHKIMOHHPOBAaHHE KOMITBIOTEPHOM ceTH OO0bIIOoit
pa3MepHOCTH, paboTarolieil B YCIOBHSIX TMOBBIIICHHOW HArpy3KH; ONTHMH3AIUSI
CTPYKTYPbI KOMIIBIOTEPHOU CETH C LIE€JbIO MOBBILIECHUS €€ TPOU3BOAUTEILHOCTH.

JanHas nucceprandoHHas paboTa BKJIIOYAET B ceOs BBEICHUE, YETHIPE TJIABHI,
3aKJIOYEHUE U CIIUCOK MCIOJIb30BAHHOM JINTEPATYPHI.

B nmepBoil rmaBe pacCMOTPEHbl OCHOBHBIE  aCHEKThl  NPUMEHEHHS
BBIYMCIIUTEIIbHOM TEXHUKH B MEJUILIMHE, OXapaKTEpPU30BaHO HOBOE HAaIlpaBJICHUE
MEIUIIMHBI —  TEJIEMEIUIIMHA, TPEIJIOKEHBl  OMPEACNICHUS  TEIeMEIUIINHBI,
pacCMOTPEHBl OCHOBHBIE BOIPOCHI HCIIOJIB30BAaHUSA KOMIIBIOTEPHBIX CETEl B
MEIULMHE, MPEIJIOKEHbl IMPUMEpPbl NPUMEHEHUs BBIYUCIUTEIBHON TEXHUKU B
MenuuuHe. B 3Toil ke TJlaBe TOCTaBJICHbl 3a/aud, KOTOpBIE pEIIEHbl B
MIPEJICTABICHHON JUCCEPTAIIMOHHON paboTe.

Bo BTOpoli TnaBe pacCMOTPEHbl BOINPOCHI TMOCTPOCHHS U OLICHKH
KOMIIBIOTEPHBIX CETEH TENEeMEIMLMHbI, B YaCTHOCTH, CETE€d MO3BOJISIOIINX
npoBeqeHue BuaeokoHpepenimii. [IpennoxeHsl cyIecTByONMe BApUAHTHI CeTel, Ha
OCHOBE KOTOPBIX MPEIJIOKEHAa CTPYKTypa CETH ISl TEIEMEAUIIMHBI CTOMATOJIOTHH,
KOTOpasi MOXeT ObITh KCIIOJIb30BaHA MPU CO3JIAaHUU CETH TeleMeIuuuHbl B [py3un.
Pa3paborana cTpykTypa ceTd Ans BUICOKOH(EpeHIMil, ceTh JaHHOTO THUIMa
XapaKTEPU3YIOTCA OIpPEACIICHHBIMU CJIOKHOCTSIMU, MOCKOJBKY 3/1€Cb MUMEET MECTO
MOBBINICHHAsT Harpy3ka. [loaTomy, BBIZICIIEHBI OCHOBHBIE IMapaMeTphl, KOTOPHIMU
MOTYT OBITh OLIEHEHa NPOU3BOAUTEIHLHOCTh OOBEIUHEHHONW KOMIBIOTEPHON CETH
00JbIIION pa3sMepHOCTH, pabOTaroIIas B YCIOBUSAX TOBBIINIEHHON Harpy3ku. BBemeH
000OIIECHHBI TOKAa3aTelb, KOTOPBIM [1aeT BO3MOXKHOCTh KOMILIEKCHO OIEHUTH

MMPOU3BOAUTCIIBHOCTL CCTH.
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B Tperbeli riaBe mpemiokeHbl MOJEIH MAacCOBOTO OOCTY)KHWBaHUS, KOTOPHIE
MOTYT OBITh TPHUMEHEHBI JJisi HauOoJee TOYHOW OIEHKU (YHKIIMOHHPOBAHUS
KOMITBIOTEPHON ceTu OOJIBIION pa3MepHOCTH, paboTaromeil B yCIOBHIX OOJBIION
Harpy3kd. B dYacTHOCTH, Mpeaio’keHa MOJETh OICHKH TPOIYCKHOW CIIOCOOHOCTH
KOMITBIOTEPHOW CETH TEJIEMEIUIIMHBI, B KOTOPOHM IpearoyaracTcsi IMpOBEICHUS
BUJICOKOH(EPEHIINN, YTO MOJApa3yMeBacT pabOTy CETH B YCIOBHAX OOJBIION
Harpy3ku. Bmecrte ¢ 3TUM mpeiockeHa MOJENb CETH, B KOTOPOH MpPOBEIACHUE
KOH(EpEeHIMI OCYLIECTBIIICTCS dYepe3 CIYTHUKOBYIO CBsI3b, W KOTOpas [aeT
BO3MOXXHOCTh OIICHUTH BEPOSTHOCTh-BPEMEHHBIC XaPAKTEPUCTUKH CETH IOJI0OHOTO
THIIA.

B derBepToii riaBe mpemyiokeHa 3ajada ONTHMHU3AIUH KOMIBIOTEPHON CETH
TeJIEMEIUIIMHBI, KOTOpasi JaeT BO3MOXKHOCTh CO3/[aTh CPABHHUTEIHHO ONTHUMAIBHYIO
CTPYKTYpy CEeTH, 00ECIEeUHBAIOIICH OCTABKY ITAKETOB B ONPECITHHBIN MPOMEKYTOK
BPEMEHH. 4YTO HEOOXOJMMO TIPH TMPOBEJICHUH BHJICOKOHUEPCHIIMA B pPEXUME
peasibHOTO BpeMeHu. ONTUMU3alus CTPYKTYpPhl TPOU3BOAUTCS B YCIOBHSX
MHHUMH3ALHUH CTOMMOCTH CETH.

B 3akmrouennu gaHbl OCHOBHBIE BBEIBOJIBI. B 4acTHOCTH, OTMEUEHO, UTO:

- MPOBEICHBI MCCIICAOBAHUS B 00JIACTH MPUMEHEHHUS KOMIIBIOTEPHBIX CETeH B
TEJIEMEIMIIMHE U BBISBICHBI HX OCHOBHBIC MPOOJIEMAaTHYHBIC CTOPOHBI, YCTAHOBIICHBI
OCHOBHBIC TPYJAHOCTH TIpU OOBECIAWHEHUU PA3IUUYHBIX CETeTH B OJHY CETh
TeJIEMEIUIUHEL;

- TPUBEJICHBI PEKOMEHJAIMU I10 CO3JaHHUI0 BBICOKOI((EKTUBHBIX ceTed W
MpeIoKeH 000O0IIEHHBIHN MOKa3aTiIb OLIEHKH 3()PEeKUBHOCTH CETENl;

- TpeUIOKEeHA METOIMKA CO3JaHMs CEeTH TEIEeMEAWIIMHBI, pa3padoTaHa CeTh
TEJICMETUITUHBI JISI CTOMATOJIOTHH U CETh JIJISl IPOBEACHHS BHICOKOH(EPEHITHH;

- TIOCTaBJICHA WM PEIICHA 3a/1aya CO3JIaHus MOJIEICH MacCOBOTO OOCTYKUBAHUS
JUTSL OLICHKH TPOITYCKHOW CIIOCOOHOCTH CETH TEJIEMEIUIUHBI;

- IOCTaBJICHA 1 PCIICHA 3aaa4a ONITUMU3AIUU CTPYKTYPhI CETU TCICMCAUIIUHBI
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1. OcHoBHBIE acneKTsl IpUMEHEeHU KOMIIBIOTEPHBIX CeTeil B

MeIUuITHHE

1.1. Ompeznenexue npegMera TeJIeMeAUIIUHBI

B HACcTOAIICC BpCMA B MeAUIIMHE CPCAU KIACCUYCCKUX CY6KHI/IHI/I‘-I€CKI/IX n

KIMHUYECKUX JUCIHUIUIMH TPOYHO YyTBEpAWIACh KIWHUYECKass WH(POpMaTUKa -
HayLIHO-HpI/IKHaI[HaSI 0Tpaan MCAUIIMHCKOI'O 3HAHUA, HpCI[MeTOM KOTOpOI\/'I SABIISICTCSA
HUCITIOJIB30BAHUC 3J'I€KTpOHHI)IX I/IH(l)OpMaIII/IOHHI)IX TCXHOJ’IOFI/H\/JI B HpaKTHqCCKOﬁ nu
TeopeTnuuecko  meaunuHe. OpHUM U3 TJABHBIX  pPa3[eioB  KIMHUYECKOM
uH(pOpMAaTUKKU SBISETCS TeleMeaulvHa. Yame Bcero moa — TeneMEAUIIUHOMN
HOI[pa3YMCBaIOT OUCTAHIIMOHHOC OKAa3aHUC MGIIPII.[PIHCKOﬁ IIOMOIIIX C IIOMOIIBHO
KOMHBIOTepOB 158 CpeILCTB TGHCKOMMYHHK&HHOHHOﬁ CBA3U.

B coBpeMeHHOM MOHATUM TEIEMEIMIIMHA - 3TO HMCIOJIb30BAHKUE JOCTHIKCHHUM
TEJICKOMMYHUKALIMOHHBIX ~ TEXHOJOTHMH B  3[paBOOXpaHEHHMU. TernemMenuirHa
IIO3BOJISACT ITOOHATH 3(1)(1)€KTI/IBHOCTL JICUCHHUA U JUArHOCTHUKHU HAa KAYCCTBCHHO HOBBIﬁ
ypoBeHb. C TOMOHIbIO TENEMEAMIMHCKMX TEXHOJOTMH MOXKHO, Halpumep,
YIQIEHHOMY OOJIbBHOMY OKa3aTh BBICOKO KBaJU(DUIIMPOBAHHYIO MEIUIIMHCKYIO
nmoMoIls. Bpaun MOTyT NOCTaBUTh IUArHo3, Ha OCHOBAHWU TONYYEHHBIX uepe3
AJIEKTPOHHYIO TIOUTY WJIM TNI00ANbHYIO ceTh VIHTepHeT N300paKeHU peHTTeHOBCKUX
CHUMKOB, KOMIIBIOTEPHBIX TOMOTPAMM, JJICKTPOKApAUOTPAMM, AJIEKTPOIHIIE-
damorpaMM  WIM  JAPYTHMX JaHHBIX  J1aOOpPaTOPHBIX W HMHCTPYMEHTAIBHBIX
UccleoBaHui OonmpHOTO. B CBS3M ¢ TeMm , YTO 3a4acTyl0 OCHOBHAs 4YacThb Y3KUX
CIICOHUAJINCTOB B paSJII/I‘-IHI:IX OGH&CTSIX MCEAUITUHBI pa60TaeT B cneunanmnpOBaHme
MCOUIIUHCKUX HGHTan prHHI)IX FOpOI[OB, 9TO HpI/IBeJ'IO K OHpCZIGJ'ICHHOI\/JI
HMEHTPAIHM3allMd  MEIUIMHCKOW moMomu. OJHAKO JOCTIKECHUS TEJIEeMEIUIIMHBI
YCTPaAHSIOT HEOOXOJUMOCTh B (PM3MUECKOM MPUCYTCTBHH CIICIIUANINCTA HA MECTE.

HO HpeI[CTaBJIeHI/ISIM CIICHUAJINCTOB TCICMCAUIIMHA OCTAaCTCiAa, B HCpByIO
Oqepezu), HHCTaHHHOHHOﬁ HH&FHOCTHKOﬁ, HO €€ IIOTCHIIUAJIBHBIC BO3MOXHOCTH
3HAYUTCIIBHO HII/IpC. CGTGBBIG TCXHOJIOTUAN HpCI[OCTaBJU[IOT BO3MOXHOCTH
JOKyMEHTAIbHOU TIepeau UCTOPUNA OOJIE3HH TPH MepeBojie OONBHBIX M3 KIMHUKH B

KIIMHUKY, OICPATHUBHOC PCHICHUC BOIIPOCOB CTPAXOBaHHUA W OILUIATBI, HOBBIC
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BO3MOKHOCTH TIOBBIIICHHS KBaJM(HUKAIMK Bpaded, MIMPOKOE BHEAPCHHE HOBBIX
MEJMUIMHCKUX  TEXHOJIOTMH W  METOAOB,  JTUCTAHIIMOHHBIC  MEJUIIMHCKUE
KOHCYJIbTAlluHU, KOHCHJINYMBI, TGHCKOH(bepeHI_II/II/I, u TCJIICMAaHUITY ST
(IMCTAaHIIMOHHOE YTIPaBJICHHE aNMapaTypol U Jaxe XUPYypruuecKkue BMEIIAaTeIbCTBa
Ha PaCCTOSIHHH ).

CoBpeMEeHHbIE ~ TEIEMEIUIIMHCKUE  TOAXOAbl  MO3BOJIAIOT  MPOBOJIUTH
yIaJICHHBIC KOHCYJbTAllUM Bpayeld M WX TAIUCHTOB, HAXOISIIUXCA B CaMBIX
OTHaNICHHBIX paiioHax. [Ipu 3TOM A7 mpoBeeHNUS KOHCYIBTAIIMH TSKEIOro OOIBHOTO
Bpad MOXCT IOJIaratbCs HE TOJIBKO Ha CO6CTBCHHLII\/JI OIIBIT. Korz[a Bpad CTAJIKNUBACTCsA
CO CIJIOXHBIM CIIy4aeM B TPAKTHKE, OH COBETYETCS, KOHCYJIbTHPYETCS C KOJUICTaMHu.
OdeHb 4acTO BO3HHMKAET MOTPEOHOCTh OOIIATHCS C KOJUIETaMH HE TOJBKO U3 CBOEH
OOJIbHUIIBL, @ C KOJUIETaMH U3 APYTUX MEAULIMHCKUX OpraHU3aluil Kak B COOCTBEHHOM
CTpaHe TaK W 3a pyOeKOM, IIPH ITOM OOMEHHBASCh MEIUITUHCKOW JOKYMEHTAIUCH,
CHHMKaMH, BHIeOoM300pakeHUsiMu. [Ipu  COBpeMEHHOM YpOBHE  pa3BUTHS
WHPOPMAIIMOHHBIX  TEXHOJOTHMH  CTAHOBHUTCS  BO3MOXHBIM  OOMECHHBATBCS
QJICKTPOHHBIMH BCPCUSAMU TAKUX JOKYMCHTOB, 06H_[3.TI>C$I npu 1mnmomMomu HHTCPHCT,
yCTpanBaTh BUACOKOH(EPECHIINH.

bnaronmapst TeneMeAMIMHCKAM TEXHOJOTHSIM BpaYd W CHEIMAIMCTBI MOTYT
CIyIIaTh JICKIMM W3BECTHBIX YYEHBIX [0 CaMbIM aKTyaJbHBIM IpoOJieMam
3[IPaBOOXPAHEHHUS U MEIUIIMHCKON HAYKH, MOIEPKUBATh MPO(PECCHOHATBHBIE CBSI3U
C BCAYIIMMHU MHUPOBLIMU HAYYHBIMH LHCHTPaMH, a4 TAKKEC CO CBOMMHU KOJIJICTaMU U3
COCE/IHUX pAaHOHHBIX OOJILHUI] HITU C BEIYIIUMH CIICIIUAIMCTaAMU 00JaCTHOTO LIEHTpA.
Kpaiine NpUBJICKATEIbHA BO3MOXHOCTb UCTIOJIb30BaHUS TEXHOJIOTHI
BUJICOKOH(EPEHITHIA, TO3BOISIFOIIMX CTOPOHAM KHBOE OOILIEHUE B PEXKIME BHJICO.

B menoM MOXXHO CKasaTh, 4TO TEJIEMEAMIIMHA - 3TO HAMPABJICHHUE HA CTHIKE
HECKOJIbKUX 00JacTell - MEIWIMHBI, TEICKOMMYHHKAIUK, WH()OPMAIMOHHBIX

TCXHOHOFHﬁ, O6p330BaHI/I${.

OnpeneneHue TEpMUHA KTEIEMEIULINHA

Tepmun «renemenuiuHay, BBeAeHHbI R. Mark B 1974 r. (mo apyrum
naHHbIM, 3T0 caenanx ThomasBird B 1970 r1.), 0OBEeaUHSAET MHOXKECTBO
TEJICKOMMYHUKAIIMOHHBIX W WHQOPMAIIMOHHBIX  METOIOB, TPUMCHSEMBIX B

3/IpaBOOXpPAaHEHHH, a TAKXKE X Pa3HOOOpa3Hble KIMHUYECKUE TPUIOKEHHUS.
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B 6ubmuorpaduueckoit Uarepuer-6aze MEDLINE Tepmun "renemenuruna'
BIIEPBBIC UCIIONIB30BaH B 1974 roxy. B Gonee panHHUX paboTax BCTPEUYAIOTCS TEPMUHBI
«renerno3us» (ogHouMmenHasi pabota J.Gershon-Conen u A.G.Cooley, 1950 r.),
TEJETNCUXUATPUs, TUArHO3 C IOMOIIBIO TEJIEBUJIEHUS, «KOHCYJIbTALUS C MOMOUIbIO
TEJIEBUJICHUSD).

CymiecTByeT  HECKOJIBKO  JIECATKOB  OMNPEACICHUM  TeIeMEIULMHBI,
OTJIMYAIOLIMXCS KaK MO CTENEHW JAeTalu3aluu €€ XapaKTepUCTUK, TaK U IO
COJICPKAHUIO BKIIOYAEMBIX B HEE TEXHOJIOTMI U HAIIPABJICHUM.

H. Bbpayn (pykoBomuTenb TeIEeMEAUIIMHCKOTO TpoekTa B [lopTieHackom,
OperoHn,  wucclelnoOBaTEIbCKOM  IIEHTPE)  ONpelessieT  TeIeMEAMLUHY  Kak
WCIIOJIb30BAHUE  TEJICKOMMYHHUKAIlM  JJI1  TNPEJOCTABICHUS  MEOULUMHCKOU
MHPOpPMALIMKM M YCIYT, KaK «HEYTO CpPEIHEE» MEXAy IHPOCTBIM OOCYKICHUEM
KIIMHUMYECKOTO CIIydasi IBYMsI BpadyaMH 110 Tejae(oHy, U IPOBEICHHEM HHTEPAKTHBHON
BHUJICO-KOHCYJIBTALIMM ~ MEXAY MEIMIMHCKMUMH LEHTPAaMHM pa3HbIX CTpaH ¢
WCIOJIb30BAHUEM CITyTHUKOBOW TEXHOJIOTHH.

Bcemupnass Opranmszamus 3apaBooxpanenus (BO3) B 1997 r. BBena
HECKOJIbKO 0oJiee MIMPOKOE IMOHATHE — MEAMIMHCKAs TeJIeMaTHhKa, YTO O3HA4YaeT
NEeATENbHOCTh, YCIYI'M U CUCTEMBI, CBA3aHHBIE C OKa3aHWEM MEIULUHCKON MOMOIIU
Ha PACCTOSHUHM TOCPEICTBOM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH,
HaIpaBJICHHbIE HA COJEHCTBUE Ppa3BUTHUIO 31PAaBOOXPAHEHHUS, OCYIIECTBIECHUE
ANUAEMUOJIOTMYECKOT0 Ha/A30pa U MPEAOCTaBICHUE MEIUIIMHCKONW MMOMOIIH, a TaKKe
oOydeHue, yrpaBlIeHUE U MPOBEACHUE HAyUHBIX UCCIIEJOBAaHUN B 00JIACTH MEIUIIUHBI.

CymectByeT W Takoe ompeneneHue: «TenemeauniHa — HaNpaBlICHHUE
MEIULMHBI, OCHOBAHHOE HA MCIOJb30BAaHUM COBPEMEHHBIX KOMIBIOTEPHBIX U
TEJIEKOMMYHUKALIMOHHBIX ~TEXHOJOTUM JJI1 aJpecHOro oOMeHa MEIHULHUHCKON
nH(popMaliel MeXly CTielUaTICTaMu C 11eJIbI0 MOBBIILIEHUS Ka4ecTBa U JOCTYITHOCTH
JUArHOCTUKU U JIEYEHUs] KOHKPETHBIX MAalMeHTOB». P 1apyrux omnpeneneHui
TeJIEeMEULMHBl B OCHOBHBIX 3J€MEHTax cXoaHbl. B Tabmume 1.1 mnpuBeneHo
OOJIBIIMHCTBO ONpEACTICHUN TeIEMEeIUIINHBI, Han0O0JIee TOYHO XapaKTePH3YIONINX €€
CyTb.

Hcxons wW3BCEro BBIMIECKA3aHHOTO MOXHO OTMETHTh, UYTO YCTOSIBILIETOCS
OlpeseNeHUs] TOHATUS 'TelneMenuluHA" HE CyIIeCcTBYeT. TeM He MEHee MOKHO
CKa3aTh, YTO HamOoJiee MOJHBIM SIBIISCTCS ONpEAeTeHHEe, NTaHHOE AMEPHKAHCKOH

Accommanuein Tenemeauuuubl: "lIpeagMer TeneMenUIIMHBI 3aKJIIOYAETCS B Mepeaayde
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MEIUIMHCKOH HMH(GOPMALMK MEXAY OTHAJCHHBIMU Ipyr OT Jpyra IMyHKTaMH, T7Ie
HaXOJATCSl TALMEHTHI, Bpadu, Ipyrde MpoBaiaepbl MEIUINHCKON ITOMOIIHU, MEXIY
OTACTBHBIMH  MEAMLMHCKUMH  yUpeXACeHUsIMHU. TenemMenuiMHa IoApa3yMeBaeT
UCTIOJIb30BAaHUE TEIEKOMMYHHUKAIMKA JUIS CBSI3M MEIWIUHCKUX CIEIHAIICTOB C
KJIMHUKaMH, OOJNPHWIIAMM, BpadaMH, OKAa3bIBAIOIIMMH MEPBUYHYIO IOMOIIb,
NalyMeHTaMH, HaXOJSIIIUMHCS Ha PACCTOSHHUM, C IIEJbI0 IUArHOCTHKH, JICUCHHUS,
KOHCyJIbTalMKu 1 HerpepblBHOro o0yuyenus". (Telemedicine Resourses and Services:

American Telemedicine Association// The Univ. of Texas at Austin.-1994.)
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Tabmn. 1.1

Ornpenenenue npeameTa TeJIeMeIUITHHBI

[Tonsarue Hctounnk

No

/11

1 Tepmun «renemenuunHay oobenuuser Baeaen R. Mark B 1974 r. (o nqpyrum
MHOKECTBO T€JIEKOMMYHUKAITMOHHBIX U JaHHBIM, 3TO caenan ThomasBird B 1970
UH(POPMALMOHHBIX METOJIOB, r.)

MPUMEHSEMBIX B 3/IpaBOOXpaHeHuu, a  |[lo naHHBIM SHUMKIONE MU Bukuneaus
TaKXke uX pasHooOpas3Hble kinHuYeckue |http://ru.wikipedia.org/
PUIIOKEHUS.

2 [Tenememumuna (eMedicine) — Te3aypyc 1Mo HHPOPMAITHOHHOMY
HapaBlieHUE MEIULIMHBI, OCHOBaHHOE  |001IecTBY MUHHKCTEpCTBA
Ha WCIIOJIH30BAaHUH TEJICKOMMYHHUKAUN [MH()OPMAIIMOHHOTO Pa3BUTHS
TUTSL aIPECHOTO OOMEHa MEeIMIIMHCKON  pecmyOnuku MomngoBa
WH(POPMAITUEH C IIEeTBI0 TTOBBIICHHS
TOCTYTHOCTHU M Ka4eCTBa MEAUIIMHCKOU
TUArHOCTHKY ¥ JICYCHUS 3a00JICBaHU.

HemnpeMeHHBIM yCTIOBHEM aJIeKBATHOTO
oOMeHa MeIMLIMHCKON nHpopMaruei
SIBJISIETCS COTJIaCOBAaHHAs MOJATOTOBKA
MEIWIIMHCKIX JaHHBIX U 3HAHUH TIPU UX
nepegave rmo KaHajiaM CBS3H.

3 [TememenguiyHa — 3TO UCIOJIb30BaHUE NLM NATIONAL TELEMEDICINE
KOMIIBIOTEPOB, THTEpHET U Ipyrux INITIATIVE Summaries of awards
KOMMYHHUKAITMOHHBIX TeXHOJOTUM it announced october 1996// US National
obecrnieueHus MeqUIIMHCKOM oMoy  |Library of medicine.- 1996.-N3.-9 p.
0OOJIbHBIM Ha PACCTOSTHHH.

4 TenemenuiHa — 3TO UCIOJIH30BAHUE Khandheria B.K. Telemedicine: An

TEJIEKOMMYHUKAITHOHHBIX TEXHOJIOTUI
IS oOecrieueHHsT MEIUIIMHCKOM
UHpOpMAaLIUEH 1 METUITUHCKUM
o0cCITy>)KUBaHUEM MTOTpeOuTeNeH,
KOTOpPbIC HAXOAATCSl HA PACCTOSIHUU OT
MEIUIIMHCKOTO MepcoHana. DTOT TePMUH
WCTIOJIB3YETCS B HACTOSIIIIEE BPEeMs Kak
oOmiee 0003HaUeHUE O0eCTIeUeHUs
KOHCYJIBTAIMI U TIOCTAHOBKH JIMAarHO3a
Ha paccTosiHUU. TeneMeauiaa He
SIBIISICTCS METUITUHCKON
cyOmucuIInHOM (VWn
CyOCTICTIMAIBHOCTBIO), & SBIISIETCS
BCIIOMOTaTeILHBIM CPEJICTBOM JIJISI BCEX
TEPaNeBTHUECKUX U XUPYPTHUECKUX
CIIELUATLHOCTEN. DTO MOHATHE
BKJTIOYAET BCE, HAUWHAS OT Tene(OoHHOM
CUCTEMBI U 3aKaHINBAs
BBICOKOCKOPOCTHBIMH CUCTEMaMHU

LIMPOKOIIOJIOCTHOM NIEPENAYH C

application in search of users//Mayo
Clin.Proc.-1996. — Vol.71.-P.420-421.

27



http://ru.wikipedia.org/

MCTIONb30BaHNEM (UOPOOTITUKH,
CITyTHHUKOB WJIM COYETAHUS TEXHOJIOTHIA
Ha3¢MHOU U CITy THUKOBOU

KOMMYHUKAaIUH.

5 |TenememuuuHa — 5TO MEIUIIMHCKOE Telemedicine: Fad or Future?
00cy>)XKMBaHUE, TPOBOJIUMOE Ha Editorial//The Lancet.-1995.-
paccTosiHUU: n300paxenus nepenarorcs Vol.345N89.- P.42.

TaKUM 00pa3oM, 4TO MAIUCHTY U Bpady
HET HEOOXOAUMOCTH OBITH B OJHOM U
TOM K€ MECTE B OJTHO M TO JK€ BpEeMs.

6 Temememummaa — 310 wHTEerpUpoBanHas (Goldberg M.A. Telemedicine an
cucTeMa OKa3aHUs MEIULIMHCKONU overview// Telemed.J.-1995.-Vol.1,N1.-
ITOMOIIIH C HCII0JIE30BAHUEM P.20-25.

TEJICKOMMYHUKAIMI U KOMITBIOTEPHOM
TEXHOJIOTHH BMECTO TPSIMOTO KOHTAKTa
MEXKTy MEIUKOM U TTAIIHEHTOM.

7 |TenemenuiumHa —3TO OKa3aHUE Bashshur R.L.On the Definition and
MEIULIMHCKON ITOMOIIM OO0JIbHEIM B Evaluation of Telemedicine//Telemed.J.-
0001 TOYKE 3eMHOTO II1apa 3a CUeT 1995.-Vol.1,N1.-P.34-38.

COYETAaHUSI KOMMYHHKAIIMOHHOM
TEXHOJIOTHH C MEIUIIMHCKUM OIIBITOM.

8 [Tenmememunuua — 310 ucnonb3oBanne  Kim D.,Cabral J., Kim Y. Networking
TEeJICKOMMYHHUKAIMI 1 komnbloTepHolt  [Requirement and the Role of Multimedia
TEXHOJIOTMH B COYETAaHUU C OIBITOM Systems in Telemedicine// Image
CIIEIUATTUCTOB-MEANKOB Jtst ooneryenust Computing Systems Laboratory.-Univ.
OKa3aHUsl MEAUIIMHCKOW TTOMOIIIH B Of Washington.-1995.-13 p.
OTHAJICHHBIX pailOHaX.

9 |[TemememuiuHa — dTO «METUIINHA, Aims and Scope// J. Of Telemed. And
MIpaKTUKyeMasi Ha pacCTOSTHUNY. Telecare.- 1995.-Vol.1, N1.-P.1.
[ToaToMy OHa BKJITFOYAET MMOCTAHOBKY
NIarHo3a,ieuyeHue U o0ydeHue.B
[TOCJICAHUE JICCATH JIETHUS MTOSBUINCH
TaKUE BUJIbI 00CITY)KMBaHUS KaK
BUJICOKOHCYJIBTAIIUU U TEIICPATUOIIOTHS,

WHTCHCUBHBIC MCCIICIOBAHUS BEAYTCS B
001aCTH TEICIATOJIOTHH,

10 TTonsTHE TEIEMEAUIINHBI BKIIOYAECT Telemedicine Resourses and Services:
MCITOJIb30BaHUE TeIeKOMMYyHUKammii 171st American Telemedicine Association//
CBSI3M MEIUIIMHCKHUX CHEIIMAJIMCTOB C The Univ. Of Texas at Au stin.-1994 .-
KJIIMHUKaMH, OOJIbHUIIAMH, BpadaMH, 4p.

OKa3bIBAIOITUMH TEPBUYHYIO IOMOIITb,
MMalnMeHTaMM, HaXOIAIIUMHUCS Ha
PACCTOSIHUH, C LIETbI0 JUATHOCTUKH,
JICUYCHUs, KOHCYJIbTAIIMH, HEIPEPHIBHOTO
00y4YeHusI.
11 [Tenemenuumaa — 3TO UCHOJIB30BAHUE Perednia D., Allen A. Telemedicine

MH(QOPMALMOHHBIX H

technology and clinical

28




TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
3paBOOXpPAaHEHUHU, B YACTHOCTH,
OecrieyeHMH MEeIUIMHCKOM ITOMOILBIO Ha
pacCTOSTHUU.

application//JAMA.-1995.-Vol.7,N6.-
P.483-485.

12

TenemenuiiHa — 3T0 OBICTPOE
o0ecrieyeHre METUITTHCKIMHU 3HAHUSIMH
Ha PACCTOSHUU C IOMOIIBIO TEIECBS3H U
UH(POPMAIMOHHOM TEXHOJIOTHH
HE3aBHCUMO OT TOTO, I/Ie HAXOAUTCSI
MAIMEHT W T/Ie TpeOyeTCs HyKHas
UH(pOpMAaLIHS.

Telematics Systems for Health
Care:AIM-92.-Luxemburg: Office for
Official Publications of the European
Communities, 1992.-213p.

13

TenemenuiHa — 3T0 COBOKYITHOCTh
BHeﬂpﬂeMLIX, «BCTpaI/IBaeMI)IX» B
MEAUIMHCKIE HH(DOPMALIMOHHBIE
CHCTEMBI, HpI/IHHHHHaHLHO HOBBIX
CPEIICTB U METOAOB 00pabOTKU JaHHBIX,
06’I)GJII/IH$ICMI>IC B ICJIOCTHBIC
TEXHOJIOTHYECKHE CUCTEMBI,
oOecrieunBaroue co3gaHue, nepeaavy,
XpaHeHUe U 0TOOpaKeHue
WH(POPMALMOHHOTO MPOAYKTA (TaHHBIX,
3HAHWI) C HAUMEHBUTUMH 3aTPaTaMU C
[[EJIbI0 POBEACHUS HEOOXOAUMBIX U
JTOCTAaTOYHBIX JIEYEOHO-
JIMAarHOCTHYECKUX MEPONIPHITHH, a
Tak)Ke 00yueHus, 7S BCeX
HY)KI[aIOIIII/IXCSI B HUX B HY)KHOM MECTC U
B HY>KHOE BpeMsl.

Tenemequimaa. HoBrle
WH(GOPMAIMOHHBIE TEXHOJIOTUN Ha
nopore XXI Beka/ [Tox pen.
P.M.}Ocynoga, P.I.IlononHnKOBA. -
CI10,1998.- 487 c.

14

TenemenuiuHa — NpUKIaIHOE
HaIpaBJICHUE MEIUIIMHCKON HAyKH,
CBSI3aHHOE C pa3paboTKOil U
MPUMEHEHUEM Ha MPAKTUKE METOJIOB
JTUCTAHIIMOHHOTO OKa3aHMsI
MEAUIIMHCKOW TOMOIIN 1 0OMEHa
CrielMaJIu3upoBaHHON MHpOpMaIeit Ha
0a3e UCTOIb30BAHH COBPEMEHHBIX

TCIICKOMMYHHUKAIIUOHHBIX TEXHOJIOTHI

O.C.Meoegeoes. Uto Takoe
TereMequIuHa?
http://www.ctmed.ru/telemed/tm1.html
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TenemenuiiHa MOXKeT OBITh OIpE/CICHA
Kak crioco0 obecriedeHnst Bpauei u
OpraHU3aTOPOB 3/IPABOOXPAHCHHS

W3 npoekTta o0 TeleMeIUIMHbl Y KparHBbl,
Okpy>xHas 11eeBas mporpamma
«TenemenuuuHCcKas cucrema

COBpPEMEHHBIMHU MH(POPMAIITOHHO- 3npaBooxpanenus — 2007»
TEJIEKOMMYHHUKAIIMOHHBIMU CPEJICTBAMH,
B pe3yJbTaTe MPUMEHEHHUSI KOTOPOTO
SIEKTPOHHBIC, BUACO- U ayAHO-

KOMMYHHKAaIIUA UCIIOJB3YIOTCA AJIs:

*  OKa3aHWs JUArHOCTHYECKOH U
KOHCYJIbTATUBHOW MMOMOIIIH,

*  TOBBIIICHUS KBaTU(PUKALIUN
MEJIUITMHCKUX CIICIIAAINCTOB,
HAXOJSIIUXCS BHE Y4EOHBIX
LEHTPOB,

*  ONEPATUBHOIO JAOCTYIA K
nH(pOpMAaIUU pacpeIeICHHBIX
WIH yAaJIeHHBIX 0a3 TaHHBIX;

*  QJIMUHHCTPATUBHBIX IIEJIECH.

PazButne TCIEMCANTTUHBI

IToneITKM HWCHONB30BaHUS KaHAJIOB CBS3M JJISI OKa3aHWsS MEIUIMHCKOM

MIOMOIIM U TIepeayll MEAULIMHCKOW MH(POPMAIIUN HA PACCTOSIHUU MPEANPHUHUMAIINCH

emé B mnepBoll yerBepTH XXB. C HCHOJb30BAHHEM HEAABHO TMOSBUBLICHCA

tenedonnoit cBs3u. Tak, B [IIBeruu B 1905r. Obuta OCyIecTBICHA Mepeaaya CurHaia

ANEKTPOKApAUOTpaMMBl  TIO  TeneOHHBIM JIMHUAM CBs3M, a ¢ 1922r. B

VHUBEPCUTETCKOM TocnuTane [oTTeHOypra Mo paguokaHallaM MPOBOAMIUCH
MEJIUIMHCKUE KOHCYJbTAllUM MOPSKOB, HaXOAUBIIUXCS B IUIaBaHuu, ¢ 1935r.
aHasiornyHasi cimyk6a paboraer B Hrammu. B 1959r. B CIIA Obula mpoBeneHa
TEJICBU3MOHHAS KOHCYJIbTAIUS TCHUXUATPUYECKOTO OONBHOTO, B TOM JKE€ TOIy B
Kanany Ob110 nepenano uo0pakeHue GIrooporpaMmbl JETKUX.

B cepemune XX Bexka B MEAMIMHE BO3HUKIA HOBas OTpacib -

OouopaanoTeneMeTpusi (MM TPOCTO - TEIEMETPHs) - PEerucTpamus, mepemada M
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MOHUTOPHUHT (PU3UOTOTHYECKUX MMapaMETPOB YEJIIOBEKAa HAa PACCTOSHUM KaK B TOKOE,
Tak ¥ B MPOLECCE BBIMOIHEHHUS MM OIpEeAeTeHHON NesTeNbHOCTH. CTpeMUTenbHOoe
pa3BUTHE 3TON OTPACTH CBSI3aHO MPEXKIE BCETO C YCMEXaMH KOCMUYECKHX MpOorpaMmm
CCCP u CIIDA — Heo0X0IUMOCTh MOCTOSIHHOI'O KOHTPOJISl 32 COCTOSIHUEM 37]0POBbS
acTpoHaBTOB. IlepBhIMHM  maramMu  «TEJIEMEAWIIMHBDY  KaK  <«JIMCTAHIIMOHHOMN
IUArHOCTUKM» MOXHO CYHTaTh TEIEMETPUYECKYI0 3amuch (U3HOIOTHYECKUX
MoKa3aTenel y MepBbIX KOCMOHABTOB, a TaK)K€ MEPBbIC JAHHBIE UM METUIIMTHCKUE
COBETHI. Y€ BO BpeMs TMEpPBbIX IIOJETOB y KOCMOHABTOB TEIEMETPUUYECCKHU
peructpupoBaynch DKI' B 0JHOM ¥ JBYX TPYJIHBIX OTBEACHHSIX M ITHEBMOTPaMMBL. B
nanpHeimeM Obuta BBEJCHA PETUCTpAIMS CEHCMOKapAHOTPaMMBbl, pa3padOTaHbI
CHeluagbHble METOABl W amnmaparypa Ui TUCTAHIIMOHHOM pPErucTpaiii OCHOBHBIX
(UBHONOTHYECKUX U OMOXMMHYECKHX MapaMeTPOB OpPraHHM3Ma YeJIOBEKa B YCIOBHUSIX
KOCMHUYECKOTO TIIOJIeTa, I Tepenadd 3TOH WHQPOpMAIMH HAa 3EMIII0 M MPUHSATHS
CBOEBPEMEHHBIX MEP 0 KOPPEKIIMH BO3HUKAIONTUX HAPYIIICHH.

brictpoe pa3BuTHE TEXHOJOTHI pPAaJMOCBS3U TO3BOJWIIO HCIIOJIB30BATh
TEJIEMETPHUIO B CIIOPTUBHOM, adPOKOCMHUYECKONH MEAHIIMHE, AJIT U3YYCHUS COCTOSHUS
3M0pOBbsI HaceneHus u T.A. McmeitaB HeObBanbli moaseM B 1960-x  romax
TeJIEeMEeTpHsl, YBBI, OKa3ajgach MPAaKTHUYECKH 3a0biTa. Ee yaemom cramu JIMIb CTPOro
cnenu(uueckue BUABl JEATEIBHOCTH - HAOMIOJEHHE 3a COCTOSHHEM 3I0POBbs
KOCMOHABTOB, TEOPETHUECKUE UCCIICIOBAHMSI B CIIOPTUBHON MEIUIIUHE.

CoBceM B WHOM BHJC TEJICMETPUS BO3POJWIACH C TMOSBICHHEM HOBBIX
ITUPOKOJIOCTYIMHBIX KOMITBIOTEPHBIX W TEJIEKOMMYHHUKAIMOHHBIX TexHoyioruii. C
MOMOIIBI0 CHUCTEMBI "KOMITBIOTEpP-MOJIeM-TeNnehoHHasT JMHUSA-MOIeM-KOMIIbIOTEp"
CTaJI0 BO3MOXKHBIM HE TOJIBKO MEpeaaBaTh BCE BUABI MEAWIIMHCKOW MH(OPMAIUU U3
OJTHOW TOYKH 3E€MHOTO IIapa B JPYTyl0, HO W TPOBOJUTH KOHCHUJIMYMBI, y3HATh
MHEHHE CBOETO KOJUICTH W3 JPYTOil CTpaHbl WU JaKe C JAPYTroro KOHTUHEHTA; Ooliee
TOTO, MOAKIIOYMB K KOMIIBIOTEPY BHACOKaMepy M MHUKPO(OH, CTajgo BO3MOKHBIM
o0ecrevnTh BHUPTYaTbHOE MPHUCYTCTBUE CHEIHAIUCTA MPU OCMOTpPE TMalMeHTa, B
1a00paTOPUH U JJAXKE OTEPALMOHHOM.

B 60-70-x romax HadaguCh ONBITHBIE PaOOTHI MO TEpeaade METUIMHCKUX
JAHHBIX: TIPOBOJAWIM TEpBble KIMHUYECKHUE WCIBITAHUSA 10 JAMCTAHIMOHHOMN
JIUATHOCTHKE BPOXKICHHBIX TMOPOKOB CepAlla MW Jpyrux 3a0ojeBaHUil ¢
WCIIOJIb30BAHNEM BBIYMCIUTEIIFHBIX MAIlUH, CBS3aHHBIX TeJerpadHbIMHA JIMHUSMHU.

W3BecTHOCTH mosyuyusiu paboThl MO Mepefadye Ha PacCTOSHUE AJIEKTPOKaApAUOTpaMM
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1o TeNe(POHHBIM JUHUSIM JUISI CPOYHON KOHCYJIBTALUU B KapIUOJIOTUYECKUX HEHTPax
C MCTIOJIb30BAHUEM CIICIIUATBHBIX CUCTEM.

B 1965r. amepukanckuii kapauoxupypr M. Jlebaiiku, ucnomssys
CIYTHUKOBBIM KaHal CBSI3M, KOHCYJIBTUPOBAJ XOJ OINEpalud Ha Ceplle,
BeimostHsiemoir B JKenee (IlIBetimapus). C 70-x rr. B CHIA ocymecTBisiachk
nepenavya JaHHBIX Yepe3 CpelCTBa KOCMHUYECKON CBSI3U MEXIYy METUIIMHCKUMU
ueHTpamu Apuszonsl, bocrona, Kanansr.

B konne 1980-romoB Obutn OmmyOJIMKOBaHBI MEPBBIE BOGHHBIE pa3pabOTKH B
00JIaCTH TeIeMEeINIINHBI.

BecbmMa  neMOHCTpAaTHBHBIM ~ MEXKAYHApOJIHBIA  OMNBIT  MPAKTHYECKOIO
MPUMEHEHHUs TeJIeMEeIULIMHBI B €€ COBPEMEHHBIX BapHaHTaX ObLI MOTy4YeH BO BpEeMs
semiieTpsicenuss B Apmenuun (1988). Torma ObUIM HallaKEHBI TEIEMOCTHI (ayIIuo-,
BUIeO W (aKCHMHIbHAS CBSI3b) MEXKIy 30HAMH OCJCTBHS W  BEAYIIUMHU
MeaurmHckuMu nentpamu CIIA mog srugoit CoBETCKO-aMEepUKaHCKOW KOMHUCCHUU TI0
KOCMUYECKOW OMOJIOTHH U MEAUIIMHE. B TeneKoHCYIbTalMsIX U BHACOKOH(PEPEHIIUIX
Y4acTBOBAJIM CHEIUAIMCTBl MOCKOBCKMX KJIMHMK U MeAUIMHCKUX eHTpoB CIIA.
[IpoBoAMINCh KOHCYJBTAIMU OYKOTOBBIX, MCUXUATPUUYECKUX M HEKOTOPBIX APYTUX
TpyII manueHToB. 3a 12 Hemenb paboOTHI TeiaemMocTa B 34 MPOIOJDKABIIUXCS TI0
YeThIpe 4Yaca BHJICOKOH(EpeHIUsIX TMNpuHsiM ydactue okoiao 200 coBeTcKux
(Apmenusi, MockBa,) u 170 aMmepuKaHCKUX CHEIHAIUCTOB. Beero Ob1I10 paccMOTpEHO
npuOan3uTenbHo 200 KIMHUYECKUX ciiydaeB 1Mo 20 MEIWUIMHCKUM CIEHUATbHOCTSIM.
B pesynbrare BHOCHMINCH 3HAUNUTENbHBIE U3MEHEHHUS B TMarHOCTUYECKHM U JIeueOHbIi
MPOLIECC, BHEAPSIINCH HOBBIE JIEUYECOHBIE METOIUKHU, MEpeNaBajoch 3HAUUTEIbHOE
KOJINYECTBO MEIUUMHCKOM uHpopmammu. Tak, Obul u3MeHeH auarHo3 B 33%,
PEKOMEHIOBAaHbI JIOTIOJHUTEIbHBIE JUAarHOCTUYECKHe Mepel B 46%, u3MeHeHa
TakTHKa jedeHus B 21% u BHenpeHbl HOBbIe MeTOIUKY JieueHus B 10% ciydaes.

B 1993 romy rteneMenuuuHa BbIIEIEHA B OTICIBHYI MEXKIyHAPOIHYIO
oubmuorpaduyeckyto pyOpuky. TepMuH «TeneMenauIuHa» CTall 0COOEHHO
MOMYJISIPHBIM UMEHHO B 1990-X rogax.

Tenemenuuuua mnody4ywsia B psAle CTPaH aKaJeMUYECKOe IpPU3HAHUE -
o0Opa3oBaHbl HOBbIE Kadeapsl B YHUBepcUTeTax (Kadeapa TeneMeaUIIMHbI, HapUMep,
B YHuBepcurere r. bengact, BenukoOpuranus). [TosBuimuch crienuaibHble Ky pHAJIb,
takue kak "Telemedicine Journal" u "Journal of Telemedicine and Telecare". XKypnan

"Journal of Telemedicine and Telecare" saBnseTcs akagcMUYECKUM, W3JAETCS

32



Koponesckum Menunnackum oOmiectBoM ¢ 1995 1. B penakimoHHYIO KOJUIETHIO
BxoaaT npencrapurenu u3z CILIA, Utanuu, ABctpanuu, Ucnanun, Kananaer, @pannuu,

BenukoOpurtanuu, SAnonun, Hopseruu, I'perun.

[TpoeKTHI TeeMeTUITHBI

[lepBoil cTpaHOM, MOCTAaBUBIIEH TeIEMEIULMHY Ha TMPAKTHUYECKUE PEIbChI
crana Hopserus, rme wumeercs OONBIIOE KOJUYECTBO TPYMHOMOCTYIIHBIX JUJIS
TPAIUITMOHHOW MEIUITMHCKON MOMOIIM MecT. BTopo#t mpoeKkT ObUT OCYIIECTBIEH BO
OpaHiuu A7 MOPSKOB TPaKJAHCKOTO M BOCHHOTO ()JIOTOB. A CEroHs yXKe TPYJIHO
HA3BaTh 3aMaJHOEBPONEICKYIO, Iie Obl HE PA3BUBAINCH TEIEMEIUIIMHCKUE MPOCKTHI.
Oco0bl1it pazmax ceaHchl «TeaeMeTuIMHb noryunin B CLIA.

B Hacrosiiee Bpemsi BO MHOTMX CTpaHax M B MEXIyHAapPOIHBIX OpraHH3alMsIX
paspabaThIBalOTCSA MHOTOYHCJIEHHBIE TeJIEMEAUIIUHCKUE MPOEKTHI. BO3
pa3pabatbiBaeTcs UAEs CO3/IaHUs TI00aNbHON CETH TEIEKOMMYHUKALUN B MEAHUIIMHE.
Hwmeercs B BUY 3JIEKTPOHHBIN OOMEH HayuyHBIMU JTOKYMEHTaMU M MHQpopmanuel, e
YCKOPEHHBIM MOUCK C JOCTYIOM 4Y€pe3 TEIECKOMMYHUKAIMOHHBIE CETH, NMPOBEICHUE
BHJICOKOH(EPEHIINIA, 3a0YHBIX TUCKYCCUM U COBEIIAHUM, DIIEKTPOHHOTO TOJIOCOBAHUSI.

[lomywyaror  pa3BuUTHE U MEXAYHapOJHbIE CeTH  MEAMIMHCKUX
TEJIEKOMMYHUKAIMI, HampaBJICHHbIX Ha pa3Hble menu: cucrema «Satellifey — s
pacnpoCTpaHEHUs] MEIULIMHCKUX 3HAHWKM B Pa3BUBAOIIMXCS CTpPaHAaX M MOATOTOBKH
kanpoB, «Planet Heres» — mnpennoxxennas BO3 cucrema T00albHBIX HayYHBIX
TEJIEKOMMYHUKAIUH, MEXAYHApOJAHOW HAay4yHOM SKCHEPTH3bl M KOOPJMHALUU
Hay4HBIX IPOrPAMM, IPYTUE CUCTEMBI U CETH.

EBpomneiickoe cooOIIecTBO yKe HECKOJIBKO JIET Ha3aa (puHaHCHpoBaio Oojee
70 MeXIyHapOIHBIX IPOEKTOB, HALIEJEHHBIX HAa PA3BUTHE PA3JIMYHBIX ACIEKTOB
TereMeIuiuHbl: 0T ckopoi oMot (mpoekt HECTOR) no mpoBeneHus eueHus Ha
nomy (mpoekt HOMER-D). I'maBHoO# 3a1aueii MpOeKTOB SIBISIETCS Pa3BUTHE METOJIOB
MEIUIMHCKOW WH(GOPMATHKU, HAICICHHBIX Ha PErucTpainuio U (opMan3aIuio
MEIUIMHCKUX JaHHBIX, UX MOJATOTOBKY K Mepenadye u mnpuemy. PaspabarbiBarorcs u
UCHBITBIBAIOTCS ANTOPUTMBI CXKaTHs HH(POpMAIMK, CTaHAapTHbIEe (opmbl oOMeHa
uH(popMalMell Kak Ha ypOBHE HUCXOJHBIX MaHHBIX (M300paKEHUH, SIEKTPHUUECKUX
CUTHAJIOB, HANPUMEP AJICKTPOKApPAUOTPaMM, U T.[.), TAK U HA YPOBHE HCTOPUU

oonesnn. Uner pa3paboTka aBTOMATH3MPOBAHHBIX PA0OYHUX MECT IO Pa3IMYHBIM
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BpaueOHBIM M JIMAarHOCTUYECKUM CHEIHATbHOCTAM (yJIbTPa3ByKOBas JMAarHOCTHKA,
KOMITBIOTEpHAs TOMOTpadusi, pEHTT€HOJIOTUS, OMOXUMHUS).

Bce pasposHeHHble Ha TMEpBBIA B3IV MPOEKTH HA CaMOM Jefie XOpOILO
CKOOPJIMHHUPOBAHBI, CYIIECTBYIOT TPOEKTHI, HWHTETPUPYIONIHNE BCE KOHKPETHHIC
pazpabotku (Hampumep, ITNACA), a Takke MPOEKTHI, OCYIIECTBISIONINE OICHKU
3¢ (HEeKTUBHOCTH YaCTHBIX MPOEKTOB U pacmpocTpaneHue jdydmux perienuid (STAR).
[IpakTudecku Bce MPOEKTHl AyOnupoBansl, T. €. EDC 3aBeoMo ueT Ha yBelIHueHUE
pacxo0B, 4YTOOBI MOTYYUTh HAWITyUIIHE PELICHHUS.

B Hacrosimee Bpemss B wmupe wu3BecTHbl Oonee 300 TenmeMeIMIIMHCKHX
MIPOEKTOB, KOTOPBIE 10 CBOEMY XapaKTepy JAENSATCS Ha KIMHUYECKHe (I10AaBIIsIOIIee
OOJBIIMHCTBO), OOpa3oBarenbHbIe, HHDOpPMAMOHHBIE U aHanuTthdeckue. I[lo
reorpauecKkoil  pacIpOCTPAHEHHOCTH TPOEKTHI paclajaioTcs Ha: MECTHBIE
(JlokanmpHBIE BHYTPH OJHOTO YyUpexneHus, ux 27%), perunonampabie (40%),
obmenannoHanbubie (16%) u mexayHaponnsie (17%). MHorue npoexTsl SIBISIFOTCS
MHOTOIIeNIEBBIMH, B TIOJOBHHE ciy4aeB (48%) oHU CBsi3aHBI C TeleoOpa30BaHUEM U
TeneoOyueHneM. B KaXJoM UYeTBEpPTOM NPOEKTE HOBBIE KaHAIbl Iepeaadn
nH(pOpMallMK UCHOJB3YIOTCS A HYXKI YOpaBleHUs M aaMuHUcCTpauuu. B 23%
TeJleMeIUIIMHA UCTIONb3yeTCs JUIsl METUIIMHCKOTO OOCITYKUBAHUS KUTEJIEH CEeIbCKUX
U yJIaJICHHBIX PailOHOB.

BonbmIMHCTBO COBPEMEHHBIX TENEMEIUIIMHCKUX CHUCTEM CO3/1aHbl Ha 0Oasze
riodanpHOM KoMmbloTepHOU cetu Internet (MutepHeT). C moMOIbIO TeIeMeAUIIMHbI
CTaJO0  peajbHbIM  OOBCAMHEHHE  JICYCOHO-IPOPHIIAKTHUECKUX  YUPEIKICHUH,
MEIUIMHCKUX y4YeOHBIX 3aBEJCHUN, OTHCNbHBIX CHEIHATUCTOB B  EAHHBIC
MH(POPMALIMOHHO-KOHCYJIbTATUBHBIC " yueOHbIe KOMITbIOTEPHBIE CeTH.
CTONKHYBIIUCH C TPYIHBIM KIMHUYECKHM CIIy4aeM, JII0OOH Bpad MOXKET IMOJyYUTh
COBET y CHENHMAINCTa U3 YIAJCHHOW TOYKM 3eMHOro mapa. CTOMT OTMETUTh, YTO
KpoMme OONBIIOTO KIMHUYECKOTO 3HAa4YeHHs, TeJIeMEeIMIIMHA BeChbMa BBITOJa B
HSKOHOMHYECKOM IUIaHE - OHA IMO3BOJISICT CYIIECTBEHHO CHHU3UTh KOMAaHIUPOBOYHBIE
pacxojsl, TpaThl Ha obOecrnieueHue ciyx0 "Ckopoil momon " u JpyTruX, YMEHBIIUTh
KOJIMYECTBO OCJOXHEHHH (@ COOTBETCTBEHHO CHHU3HMTH pacxoibl Ha IOBTOPHOE
JIEYEeHHUE), COKPATUTh CPOK MPEObIBAHUS MAI[EHTa B CTAI[MOHAPE U T.J.

B coBpemeHHOH TeneMeaUIMHE AKTHUBHO pAa3BUBAETCs HOBas OTpacib -

JMCTAHIIMOHHOE YIIPABJICHUE JUArHOCTUYECKON U XUPYPrHUUECKOM anmnapaTypoun. Yike
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ceiluac co3laHbl pealbHOACHCTBYIONINE XUPYPIHUECKUE HHIOCKOMHYECKHE POOOTHI,
JTUCTaHIIMOHHBIE MUKPOCKOIIBI, O(TAIIbMOCKOTIBI U JIP.

Pacmmmpsiercss reorpadusi y4acTHUKOB pEHICHHUS MPOOJIEeM TeleMeIUIUHBL.
BecbMa akTHBHO y4acTBYIOT B 3TOW pa0OTe ydYEHBIC W CICIHATUCTHI OOJBITHHCTBA
ctpan EBpombl, Agctpamuu, CHIA. Tematuka wuccnegoBaHuii B o0jacTu
TeJeMEIUIIMHBl TaKKe YPe3BbIYaiiHO OOIIMpHA U pa3sHOOOpa3Ha: 0030pbl COCTOSHUS
TeJeMEIUIIMHBI B Pa3HbIX CTpaHaX, peTMOHAX; NH(OPMATHUKA U TeTIEMEIULIMHA, HOBBIE
TEXHOJOTHUHM JUIsl TENEMEIUIMHBI, CEeTH MJii TelIeMeAUINHbI, HWH(pacTpyKTypa
TEJICMEIUIIUHBI, YIIPABICHUE TEJICTIOMOIIBIO, UCTIBITAHUS TEICMETUITTHCKUX CHCTEM,
HNutepuer u Tenemenununa, 3h(HEKTUBHOCTH TEJIEMEIUIIMHBI, COOp M aHaJIU3 MHEHUHN
Bpaueil o TeleMeAWIMHE, OO0ydYeHHEe C TMOMOIIBI0 TEIEMEIUINMHBI, TeIeMeIUulnHa
KaracTpod, TeleMeIulMHA M Pa3BUBAIONINECS CTPAHBI, MOJUTHKA TOCYAApCTB II0
MOMJCPKKE  TEIEMETUIMHBI, MPOOJEMBI JITHKHM W  KOHPUIACHIHAIHLHOCTH B
TeJleMeIuIMHe, TeJNeMEAUIIMHCKIE TMPOTOKONBI U CTaHIAPThl, MPEJCTaBICHUE
nH(pOpMaIMU B TEJIEMEIUIMHCKUX CUCTeMaX, (PaKTOPbI, BIUSIOUINE HA SJIEKTPOHHYIO
nepenavdy JaHHbIX, (GOpPMBI cOOpa KIMHUYECKUX JAHHBIX JJIS OKa3aHUS MEIUIUHCKON
MOMOIIM HA PACCTOSHUH, MEIUKO-FOPUIUICCKUE TMPIIOKCHHAS TEICMETUIIUHBL,
riobanpHas TeJIEMEAULIMHA, TEeJIepaguoiorTusi, TEIepaguoIoTusl s CeJIbCKUX
OOJbHUI], TeNeKOH(EepeHIIMH B  PATUONOTHUH, TEJCTCUXUATpUs, HEOTIOXKHAs
TeJCeTICUXUaTpus, Teneo(TaTbMOJIOTHS, TEJICOTOJAPUHTOIOTHS, TEIICOHKOJIOTHS,
TEJICMEIUIIMHA B AaKYIIEPCTBE W THUHEKOJIOTHH, TEJICTICANATPUsi, TEJICMEIUIINHA B
npoduIaKkTuke,  TEIEXUPYPIHs,  TENepOOOTOXUPYpIHs,  TeleMeAWIIMHAa B
racTPOIHTEPOIOTHH, TEIEKAPIUOIOTHS, JMATHOCTHKA BPOKIEHHBIX TIOPOKOB Cep/lia ¢
MOMOIIBIO TEJIEMEIUIMHBI, TENENnaToJIOTusl, TEeIeMEAUIIMHA B HEe(POMaTolIoTHu,
TeJeuaan3, TeJIeMETUIIMHA B OPTONEAWHM, TpaBMa ©  TEIEMEAWIIMHA,
TEJIEeCTOMATOJIOT U, KOMMYHHKAI[MOHHBIE CUCTEMBI Ui HEMPOXUPYPTUU U YETIOCTHO-
JTUIEBOM XUPYPIHUH, TeNEASPMATONIOTHs, MEKIYHAPOIHbIE CHCTEMbI TEJIeMaTONIOTHH,
MOOUIIBHBIC  TEIEMETUIIMHCKHUE CHCTEMBI, TeJIeMeIulMHa U  0e30MacHOCTb,
TeJeMEIUIIMHA Ha aBUAMHHSX, TSJICMEIUIINHA U IPUHITHE MEIUIIMHCKOTO PEIICHUS
B MOpE€, HHTEepIpeTalus MHKpOIIpEenapaToB Ha OCHOBE Mepenayd H300pa’keHuw,
TeJIeMeIUIMHA ¢ CPEeIHUH MEIULMHCKUNA TepCcoHal, TeleMEeAMIIMHA s
KOHCYJITUPOBaHUS OOJIbHBIX, TEJICKOHCYIbTAUN (aHATH3 OIIMOOK, TPOOIJIEM, OIBITA,

Oynyinee), TeleMeIuIuHA NIl TEPBHYHOW METUITUMHCKON MOMOINN, HETpPEPBIBHBII
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MOHUTOPHHTI  (DPU3MOJIOTUYECKUX TIOKa3aTesed Ha J0My, TeJeMeAMLUHA s
MHBAJINOB, TeJIEMEIUIIMHA IS TOXKUIbIX, IEPCOHANbHAS TeJIeMEIUIIMHCKAs CUCTEMA.
Ycnexu TeneMeIUIMHbI ONPEeIIIOTCS YPOBHEM Pa3BUTHS CHUCTEM CBSI3U U
BBIUMCIIUTENIHOW TeXHUKH. CerojHs OHHU TIO3BOJIIIOT 3aperHCTPUPOBATH JHO00E
n300pa)keHHe B KOMIIBIOTEpPE, MPUIOTOBUTH €ro JAjs IEpeChUIKH, IepenaTh 3a
pa3yMHOE BpeMs, a €ClIid HyXKHO, TO U B peaJbHOM MaciiTabe BpeMEHH, Ha Jitoboe
paccTosiHue, IPUHATh U paciiudpoBaTh 3Ty MH(POpMAIMIO NpaKTHYECKU 0e3 morepu
KayecTBa M IMPEJCTaBUTh IS COBMECTHOTO o0OCyXIeHus. B mocrnegnuit mepuon
3HAYHUTENBHBIC JIOCTIDKEHHUS B TEJIEMEAWIMHE OOYCIIOBJIEHBI TEM, YTO Ha CMEHY
aHAJIOTOBOMY TEJIEBUCHUIO TNMPHUIUIM LU(POBbIE KaHajbl Nepefadyd HUHPOpMaluy,
IIMPOKOE PACIpPOCTPAHEHHUE MOTYUMIIN TTI00aIbHbIE CETEBbIE KOMMYHUKAIUH.

Bmecte ¢ Tem, MHOTHE CYIIHOCTHbIE, HH(POPMALIMOHHBIE, METOI0JIOTHUYECKHE,
OpTraHU3aIOHHBIE, TEXHUYECKHEe H (PUHAHCOBO-IKOHOMHYECKHE AaCIEKThl eIIé
OCTalOTCSl HEpEIEHHBIMU. bojee TOro, JIOKaJbHbIE pEIIEHUs ATUX BOIPOCOB
CTaHOBSTCS Bce 0ojiee TOPOTMMH, a MOTOMY U MaJIONEPCIEKTUBHBIMUA B OTHOIIEHUH
IIMPOKOTO pa3BuTus. Tpedyercs 3HAYMTEIBHO OONBLINIA MacITad B ITOCTAHOBKE ATOM
npoOJIeMbl B IIEJIOM, TaK KaK TOJBKO NPU ATOM MOXXHO OOECIEYHUTh TEXHHUYECKH
O0OCHOBAHHBIE M OJHOBPEMEHHO COLMAIBHO M SKOHOMUYECKH IpUEMIIEMbIE
pereHus.

TenemenunuHa - O5TO HOBBIM BHJ OKa3aHWs CIELUAIM3UPOBAHHOW U
BBICOKOKBAUTH()UITUPOBAHHON  MEIUIIMHCKOW  momomm. 310  HoBag  (opma

opraHu3aiuu 31paBooxpaHenus g XXI Beka.

Ornenka 3¢ (HeKTUBHOCTH MPOCKTOB TEIEMEIUIIUHBI

Jns omeHkn 3((EeKTHBHOCTH peanu3aludl MEPONPHITHI 10 BHEIPEHUIO
PETHOHATIBLHOM TEJIEMEIUIIMHCKOW CETH MOTYT OBITh NPUMEHEHBI CIIEAYIOIIUe
OLICHOYHBIE KPUTEPUH:

o0Imiee KOJMYECTBO TEJIEKOHCYIBTAMH W TENEKOHCHIMYMOB, TPOBEICHHBIX
KHUTENSIM PETHMOHA B OKPYXKHBIX, MEKPETHOHAIBHBIX U (hefepaTbHBIX MEIUIIMHCKUX
LEHTpaX;

KOJINYECTBO KIMHUYECKUX CIIyyaeB, NMPU KOTOPHIX BepH(HKaLUs TUar€osa
(MHCTpyMeHTanbHasT W MOp(OJOTHYECKas)  OCYHIECTBICHa C  IOMOIIBIO

TEAEMEIUIIMHCKUX TEXHOJIOTHIL;
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KOJIMYECTBO YMPABICHUECKUX MEpONPUATHIl (CEJIEKTOPHBIX COBEIAHUH,

KOJIJICTUH, 0aaHCOBBIX KOMHCCHIA), MIPOBEICHHBIX C TIOMOIIBIO
BUJICOKOH(EPEHIICBS3H;
KOJIMYECTBO  MEIUIIMHCKUX  CHCIUAINCTOB,  KOTOPHIM  IPOBEICHA

MEePENOArOTOBKA (CIEIMaIN3alns, yCOBEPIICHCTBOBAHKE), HA OCHOBE TEJICOOYUCHNUS,

CHIDKEHHE  TEePHUHATAIILHOW  CMEPTHOCTH  JOCTHTHYTO€ C  IOMOIIBIO
TEJIEMEUIIUMHCKUX TEXHOJIOTHIA,

CYMMAapHbIi 3KOHOMHYECKHH 3(PQPEKT OT BHEIPEHUS TeIeMEIUIUHCKUX
TEXHOJIOTHUH - CymMMa COKOHOMJICHHBIX CpCACTB 3a CYCT TCICANMArHOCTUKHU U
TeneoOydeHus — TOJKHA TIOKPBITh PacXo/bl Ha (GPUHAHCUPOBAHHE MEPOTIPUSTHIA.

OuHAHCHUPOBAHUE TEIEMEIAUIIMHCKUX TIPOCKTOB M TMPOTPAMM  JIOJDKHO
OCYILIECTBIISATBCSL U3 CPEICTB, MPEAYCMOTPEHHBIX (eaepanbHOil U pernoHaJIbHBIMU
mnporpamMmmamMu Pa3sBUTHA TSIECMCOIUITUHCKHUX TEXHOJIOTUH u BHC6IOIDK€THI)IX
WCTOYHUKOB. [Ipy 3TOM MHUpPOBOW OIBIT TEJIEMEIUIIMHCKUAX MPOEKTOB ITOKA3bIBAET,
9T0 3(PQPEKTUBHOCTh BJIOXKCHUS CPEACTB B PA3BUTHC TEICMEAMIUHCKUX CHCTEM
MPEBOCXOAUT APYIruc moAaxoJbl K PCHICHUIO BAXXHBIX MCIUIHMHCKUX W COHHAJIIBHBIX

po0JIeM, CTOSIINX Tepel 3PaBOOXPAHCHUEM Ha dTale PaJuKaIbHBIX pePOpM.

OCHOBHBIE 3a1a41 1 HalIpaBJICHUA TCIIECMCIUIUHBI

Kak BUIHO W3 BBINIECKa3aHHOTO, TEJIEMEIUIIMHA — JAJIEKO HE HOBOE U YXKeE
OYCHb MHUPOKOe MoHATHE. OJTHUM W3 TJIABHBIX JOCTOMHCTB TEJIEMEIUITUHBI SIBIISETCS
BO3MOXXHOCTh MPHUOIH3UTh BHICOKOKBAIM(UIIMPOBAHHYIO W CIICLHUATH3UPOBAHHYIO
IIOMOIIIb CIICIIUAJINCTOB BGI[yH_[I/IX MCAUITUHCKUX I.[CHTpOB B OTOAJICHHBIC paﬁOHbI nu
CYHI€CTB€HHO COKOHOMMUMTH 3anaTLI IMaIguCHTOB. TGHCMCIII/IIII/IHa ITIOBBIIIIACT
JOCTYITHOCTh BBICOKOCTICITHATU3UPOBAHHON TIOMOIIM TPAKTHYECKH IS JIF0O0T0
MalyeHTa, HEe3aBUCMMO OT MECTa €ro MPOKMBaHUS, PACIIUPSET BO3MOKHOCTHU
MCAUIITNMHCKUX I.ICHTpOB B KOHCy.]IBTaTI/IBHOf/'I pa60Te )41 BHe,[[peHI/II/I HOBBIX HG‘-IGGHO-
ANArHOCTUYCCKUX MCTOHOOB.

Ilenp TeneMenUMUMHBI - TMPEAOCTABICHHE KAa4eCTBEHHOW MEIMIIMHCKOMN
MOMOIIM JTIOOOMY YEIOBEKY HE3aBUCHMO OT €ro MECTOHAXOXICHHS U COIHAIIBHOTO
ITIOJIOKCHUS .

HpCIIMeT TSICMCOULIUHBI - nepenaqa HOCpeI[CTBOM TGHCKOMMYHI/IKaHHﬁ 158

KOMITHIOTEPHBIX TEXHOJOTHHA BCEX BHUIOB MEAUIIMHCKONW WHGOPMAIUU MEXITY
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OTHAJICHHBIMH JPyr OT Jpyra MyHKTaMd (MEAMIMHCKUMH  YUPESIKICHUSIMH,
MaIMEeHTAaMH U BpayaMH, MPEJICTABUTEIISIME 3IPABOOXPAHEHHUSI U T.1I.).

Oxazanue TeleMeAMLIMHCKOW MOMOIIM XapaKTepPHU3YyeTCsl MPEUMYILECTBEHHO
JBYMSI IPU3HAKAMH

1.Bug mepenaBaemoit uHpopManuu  (OMUCAaHWE UCTOpUU  OOJIC3HH,
BUJICOM300PKCHHS HIOCKOMMYECKOW M Y 3-KapTHHBI, PEHTTCHOBCKUX CHHMKOB,
MUKPOCKOITMYECKIX Ma3KOB, TaHHbIC Ta00pAaTOPHBIX aHAJIMU30B U T.I1.);

2. Cnoco6 nepenaun uHpopMayu (TeaeoHHbIC JINHUH, CITyTHUKOBAs U
COTOBas CBSI3b U T.IL.).

31ech JKe MOYKHO MEPEUUCITUTh CIICIYIOINEe OCHOBHBIC 3aa4H TEICMEUIINHBI:

- [IpodmnakTuyeckoe 0OCTy)KUBAaHKE HACCIICHHS,

- CHIXKeHHE CTOUMOCTH MEAMIIMHCKUX YCIIYT,

- O6cnyXMBaHUE yAAJICHHBIX CYOBEKTOB, YCTPAHEHUE U30JISLINUH,

- [ToBBIIIIEHNE YPOBHS OOCITY>)KUBAHHSL.

B kadecTBE OCHOBHBIX HANpPaBICHHN TMPUMEHEHHS TEICMEIUIIMHCKUX
TEXHOJIOTHI MOXHO BBIICTUTh:

BUICOKOHCYJIbTAIIMA OOJIBHBIX B HENSAX JUATHOCTHKH, JICUCHHUS W PEIICHHS
BOTIPOCOB HAIIPABIICHHSI B CIICIIHAIM3UPOBAHHBIC IIEHTPBI;

TeneoOyueHHe B IENAX  OOECHEUeHUs]  HEMPEPHIBHOTO  MOBBIIICHUS
KBaJM(HUKAIMK Bpayeii;

TeJEKOH(PEepEeHIIMNA Ui JAEMOHCTPAlMd M OOCYXKIEHHS HOBBIX METOJIOB
IMAarHOCTHKH U JICYCHHsI O€3 OTPhIBA OT OCHOBHOTO MECTa paboTHI;

TUP2XUPOBAHUE OIBITA BEAYIIMX MEIUIIMHCKUAX IIEHTPOB B TIpOIEcCe
HETMOCPEJCTBEHHOT0 ¥ aKTUBHOTO  OOCYXXAEHUs  OONBHBIX €  BEAYIIUMH
CTIeNATNCTaMH;

JOCTYITHOCTh CIICIUATU3UPOBAHHBIX 0a3 JaHHBIX Ha XPOHUYECKUX OOJBHBIX,
TpeOYIOIUX TOBTOPHOTO KOHCYJBTUPOBAHMS, JICYCHUS M peaOWIUTAIlMd B
VUpPEXKICHUSAX  PaA3IMYHOTO  YPOBHSA  (PErHMOHANBHBIX,  MEXKPETHOHAIBHBIX,
benepanbHbIX);

WH()OPMAITMOHHO-METOUYECKOE OOecreueHne TmyTeM co3fgaHust  Web-
CEpBEPOB, COACPIKALINX JAHHBIC O COBPEMEHHBIX METO/IaX TUATHOCTUKU U JICUCHHS, O
CHEIMATN3aliN POCCUICKUX U 3apyOeKHBIX METUITUHCKUX IIEHTPOB;

ayIMOBH3yallbHAsl TIOAJIEP)KKA  ONEPATUBHOTO TMPHUHATHS  pEIICHUH B

AIMUHUCTPATUBHO-KIIMHUYCCKHUX HCJIAX, BKIO4Yasd MPEEMCTBCHHOCTh OKa3aHUA
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MOMOIIM B CTaHJIAPTHBIX CUTYyalMsIX W MPHUHATHE aJ€KBATHBIX MEp, OTBEYAIOIIUX
MaciiTadam KaTacTpodbl, B YpE3BbIYANHBIX CUTYAIIHUSIX.
MO’KHO IPOBECTHU CIEAYIONIYIO KIaCCU(PUKAINIO TEIEMEIUIUMHCKUX CUCTEM:
I. ITo npukiTaTHOMY MpPU3HAKY:
1. CpeactBa yaaneHHOTO0 KOHCYJIbTUPOBAHHUS, AUATHOCTUKH U OOyUEHHUS:
a) CUCTEMBI yIaJIEHHOTO KOHCYJIbTUPOBAHUS;
0) cucTeMbl yIaJICHHOTO YIPaBJICHHS TUATHOCTHYECKOH U IeueOHOM anmnapatrypoi;
B) CUCTEMBI MHCTPYKTAXa;
') CHCTEMbI JUCTAHIIMOHHOTO OOyYCHHSI.
2. CpenctBa y1aJJeHHOTO MOHUTOPUHTA JKU3HEHHBIX (DYHKITHI
(OuopaguoTereMeTpUIECKIE CUCTEMBI):
a) CUCTEMBI BHYTPUOOJILHUYHOTO MOHUTOPHHTA;
0) cucreMbl BHEOOJILHUYHOTO MOHUTOPHHTA;
B) CUCTEMBI IOMAIIHEN TeJIeMEeUINHbI;
T') CUCTEMBI OHOPAINOTENEMETPUN;
1) TAKTHKO-TEJIEMETPHUUECKUE CUCTEMBI.
II.TTo reorpaduueckoMy IpHU3HAKY:
1.BayTpuOOoIpHIYHEIE.
2.I'opoackue.
3.006macTHbIe (peTHOHATILHBIC).
4. HanmoHasibHBIEC.

5.MexayHapoIHbIe.
HHTepHeT u TenemMeMuuHa

B OCHOBE TEJIEMETUITUTHCKIX yCIIyT JICKUT UCTIOJIb30BaHUE
TCIICKOMMYHUKAITUOHHBIX TEXHOJIOTHH - METOAOB AHUCTAHIIMOHHOT'O OKa3aHUuA
MEJUIIMHCKOM TIOMOIIM W OOMEHa CIeNHATM3UPOBAHHOW HMH(pOpManue Ha Oasze
WH(POPMAIMOHHO-TEIIEKOMMYHHUKAITHOHHBIX TEXHOJIOTHH. TenemenuIHCKHE
TEXHOJIOTUU  SIBJIAIOTCS  CMMOMO30M  TPAJMIMOHHBIX TEXHOJOTHH, TaKMX Kak
MCAUIIMHCKHUC, I/IH(l)OpMaI_[I/IOHHBIG, KOMITIBIOTCPHBIC, TCICKOMMYHUKAIIUOHHBIC U
06pa3OBaTeJIBHBIC TeXHOoJoruu. MIMeHHO MX COBMECTHOE HCIOJIb30BaHHE opoKAACT

COBCPHICHHO HOBBIC TCXHUYCCKUC PCIICHMUS.
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Pemenne 3amady TeneMEAMIIMHBI HEPA3pbIBHO CBSA3aHO C OpraHu3anuen
BUJcoKoH(pepeHmil. BuneokoHndepeHIHs - 7TO KOMIBIOTEpHAsi TEXHOJIOTHs, KOTopast
MO3BOJISIET JIIOASM BHICTh W CHBILATH JAPYTr Jpyra, OOMEHHMBATHCS JAHHBIMH U
COBMECTHO HX 00pabaTblBaTh B pEAJbHOM pEXKHUME BPEMEHHM. OJTO MPOBEICHHE
Hay4YHBIX KOH(EPEHIHMI, KOHCHUIMYMOB, JEMOHCTpAIlMid HOBEHIIEro 000py/I0OBaHUS,
IUCTAaHIIMOHHOE KOHCYJIBTHPOBAHHE U JICUCHUE, HAONIOJCHHE OONBbHBIX BEAYIIUMHU
CHEIHATUCTaMH, THUPAKUPOBAHHWE OMbITA BEAYHIMX MEAULIUHCKUX IICHTPOB,
IMCTAHIIMOHHOE OOYy4YeHHE MECTHBIX CIEIMAJMCTOB HOBEUIIMM TEXHOJIOTHUSM B
00JIaCTH MPAKTHYECKON MEUIMHBI U JHATHOCTHKH.

[Ipu mnpoBegeHHM TENEMEAUIIMHCKIUX KOHCYJIbTAIUKA pealbHOrO0 BpPEMEHU
KOHCYJbTAaHTY U JieyalleMy Bpady HEOOXOJUMO: IOCTaBUTh [WArHo3, BBIOPATh
TAKTUKy JICYCHMS, ONPEACTUTh JONOJIHUTENIbHBIE HCCIEIOBaHUS, KOTOPBIE
HEOOXOIMMO TPOBECTH JUIsl TIOCTAHOBKH JAMArHo3a W T.10. JIs MOCTHMIKEHUs ITHX
nene HeoOXOAMMO: TOATOTOBHUTh, YIMOPSIOYUTH M MPOKOMMEHTHPOBATH BCHO
UMEIOIIUECS JaHHbIE, OMHMCHIBAIONIUE CUTYAIMIO; OTIPABUTH MUMEIOIINUECS JaHHBIE U
yOenuTbCs, 4YTO JaHHBIE IIOJyYeHbl MPUHUMAIOIIEH CTOPOHOM; 00ECIeunuTh
nojyyeHne wH(OpManu ¢ MpHOOPOB WIM HEUU(PPOBBIX HOCHUTENIEH C KAa4eCTBOM,
JOCTaTOYHBIM  JJIsi  MPaBWIBHOM  WHTEpIpeTald  BpauoM, BO3MOXHO C
HCIOJIb30BaHUEM JOTIOTHUTEIHHOTO 000pyaOBaHNUS; OCYUIECTBIISITh
JOKYMEHTUPOBAaHHE  XOJa TEJICKOMMYHHUKAlMd M  CBOEBPEMEHHO TOTOBUTh
3aKITIOYCHUS U IPYTHE JOKYMEHTHI; BECTH apXUB M CTATUCTHKY KOHCYJBTALIUH C TEM,
YTOOBI MOKHO OBIJIO BOCCTAHOBHUTH BCIO IIETIOYKY COOBITHIA.

TenemenuiuHa cBsi3aHa C pa3BUTHEM TioOanbHOM cetn WHTepHeT, uepe3
KOTOPYIO MOKHO, B TIPUHIIMIIE, OCYIIECTBISATh BCE 3a/laul, KOTOPHIE CTaBATCA IMEpe.
teneMeauuuHOW. OJHAKO OTCYTCTBHE TapaHTHPOBAHHOW TOJIOCHI TPOITYCKAHUS
MEXIy YYaCTHHKAMM TEJIEKOHCYJbTAllMM MPUBOJUT K 3aMEIJICHHIO Mepenayu
BU3YaJbHOUW MH(OpPMAIMN U OTPaHUYCHHUIO B Tepenade ayauonH(opmanuu (BIUIOTh
710 IPAaKTUYECKO HEBO3MOXKHOCTH OOIIECHUS U TIepeiadn BUe0(hParMeHTOB BBULY HX
6ompmioro oosema). Kpome toro, MHTEpHET SIBIISIETCSI OTKPBITON CETHIO, a mepeaaya
MEIUIMHCKUX JaHHBIX MAllMEHTOB M MX 00CYXKJIE€HUE B OTKPHITOM JJII BCEX PEKUME
SBIIETCS C MPaBOBOW TOYKMU 3PEHUS] HEIOMYyCTUMBIM. BBeneHMe CTpOroil 3alfuThl
MHPOPMALIUK CBSI3aHO C HEOOXOIUMOCTBIO COONIONEHHUS KOH(UACHIUAIBHOCTH

MEUIUHCKON (JTMYHOMU, O MAIMeHTE) UHPOPMAIIUH.
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[TosToMy  ucnonb3oBaHME  TEINEKOMMYHUKallMii B MeauuuHe (M
YJIOBJIETBOPEHHUE PAa3HOOOPA3HBIX MH(POPMALMOHHBIX MOTPEOHOCTEN CIELUATINCTOB U
YUPEKIACHUN 3ApaBOOXPAHEHUS]) Pa3BUBACTCA MO JBYM OCHOBHBIM HaIpPaBJICHHUSM:
4yepe3 OTKPHITYIO ceTh IHTEpHET | 10 3aKPBITHIM KOPIIOPATHBHBIM CETSIM COOCTBEHHO
TEJIEMEAULIMHBl WJIM B PEXHUME BBIJCICHHBIX HAa BpeMs TEIEKOHCYJbTALlUU
(parMeHTOB CYLIECTBYIOIIUX CETeH B PEKUME «TOYKA — TOYKA» MM «TOYKA —
MHOT'OTOYKa». ITO COOTBETCTBYET Oo0Jiee BBICOKMM TpeOOBaHMAM K Hepenaye
uHpOpMaLUK, O0COOEHHO PEHTIeHOTPaMM, TOMOTPaMM, MHUKPOM300pakeHHH M Tp.
HeoOxoauMbIM yCIIOBHEM TaKXkKe SIBISETCS pa3paboTKa, BHEAPEHUE W COOJIIOJICHUE
CTaHJAPTOB  TMOJIyYE€HHs M  TNPEACTaBICHUS  MEAULUUHCKUX  H300pakeHUil
(pPEHTTeHOPAaIUOIOrMYECKMX, MHUKPOCKOIIMYECKUX, IIBETONEpeAayl  HAKOKHBIX
NposiBJIeHUH 3a001eBaHMiA U JIp. ).

HecmoTps Ha OTMEUEHHbBIE OTPaHUYCHUS, TEJIEMEIUIIMHCKIAE KOHCYIBTAINN C
OINPENICICHHBIMU ~ OTPAaHUYEHUSIMU  OCYIIECTBIAIOTCS U 4yepe3 MHrepHer (c
ucnonb3oBanueM IP-coequnenus). B atux ciydasx, kak MpaBuUio, HE MepeatoTcs B
mporecce  OOCYKIEHHsS  BUACOM300pakeHWs  OONBHBIX,  JIEYAIllero  Bpaua,
KOHCYJIPTaHTa JpyrHe BHUACOMATEPHAIbl, a TOJBKO CTaTUYECKHE TIpaduvecKue
MaTepuaibl, C KOTOPBIMM MOXHO paboTaTh (pUCOBaTh IOBEPX HHUX, OTMeuas
BBI3BIBAIOIINE COMHEHHME YYacTKHM) C MCIIOJb30BAaHMEM TaK Ha3blBaeMOW o0O0Iei
«Oenoit mockm» B pexume NetMeeting. A cama KOHCYJIbTalUsl NOJICPKUBACTCS B
MHTEPAaKTUBHOM T'OJIOCOBOM BApUAHTE.

Hcnonp3oBanne HMHTEpHET M TEIEKOMMYHHMKALIMOHHBIX TEXHOJIOTHH CTaJIO
HEOTHEMJIEMOM YaCThl0 MEIMIMHCKON HAyKM M MPAKTUKH, BIMSIET Ha IOBEICHUE
Bpaueil. Tak BeIOOpouHBIl onpoc 400 amepuKaHCKUX Bpadeil mokasai, 4to 356 u3
HuXx (89%) perynspHo noab3ytoTcss VIHTepHET AJi MOIMOJIHEHUSI CBOUX 3HAHMM, NI
MOBBIICHHS 3PHEKTUBHOCTH padOTHI M N1 KOHTAKTOB ¢ marmentamu. Mudopmarus
u3 MHTepHeT B onpenesieHHON Mepe BIUSEeT Ha JUarHo3bl, KOTOpPbIE CTAaBAT BpayH, U
Ha BBIOOD JIEKapCTB, KOTOPBIE OHU MPOIUCHIBAIOT CBOUM ITaLIUECHTAM.

Yxe k 1999 rony B Uurepuere Obuto 15.000 meauumHCKHX BeO-callTOB,
OXBaTHIBAIOIIMX BCE MEIUIMHCKUE clleluanbHOCTH. Ha HuX myOmukyercss Hemallo
0030pHBIX pabOT ¢ WUIIOCTPALMSAMUH M JAPYrod CHPaBOYHOM METUIIMHCKOMN
uHpopmanuu. B mnnane TenemenuuuHBI WM, TaK Ha3piBaeMoil MHTepHeT —
MEIUIUHBI, OPTaHU3yeTCs MPEJCTABICHNE KIMHUYECKUX CIIy4aeB JUIS TIOJyYEHUS

MHEHUH ClenuaInucToB Bcero Mupa. OAHAKO clielyeT UMETh B BUAY OTCYTCTBHE MPHU
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UCTOJNb30BAaHUU TAKOW TEXHOJOTMM BO3MOXKHOCTH MHTEPAaKTUBHOIO OOMeHa
MHEHMSMHU U OIpeJesIeHHbIE I0PUINYECKHEe BONPOCH! B OTHOIIEHUHU HJIEHTH()UKALUN
KOHCYJIbTaHTOB.

UYepes MHTEpHET MOKHO NMPOU3BOAUTE TPAHCILILUIO MPOLEAYP M ONEPALMM B
oOpa3oBaTenbHbIX LensAX. TeM He MeHee, VIHTepHeT He MOXKET paccMaTpUBaThCs, Kak
OCHOBHasg 0a3a Juid HENpephIBHOIO OOYYEHHUs, HO MOXXHO HCIOJb30BATH €ro
BO3MOXXHOCTH, KaK COCTaBHYIO0 4YacTb A3TOro Ipoluecca. biaronpusitHele ycCloBUS
CO3JIAIOTCS JIUIIIb B TOM CJIy4ae, €ClIi COeMHEHUE He TpeOyeT AITUTEIHLHOI0 BpeMEHH,
T. €. NIPM HAJUYUU KAHAJIOB, OTBEYAIOIIUX JIOBOJBHO BBICOKUM TPEOOBAHUSM, YEMY
COOTBETCTBYIOT B OCHOBHOM OIITOBOJIOKOHHBIE WJIN CITyTHUKOBBIEC JIMHUM CBSI3H.

Tenemenununa B coueTaHuu ¢ VIHTEpHET — TEXHOJIOTUAMHU MO3BOJIMUT OoJjiee
palMOHAJIBHO HCIIOJIB30BaTh HAYYHBIM M IPAKTUYECKUM IOTCHLUA]I MEIULUHBI U

3[IPaBOOXPaHCHUSI.

CrangapTsl TeJIeMeIUIIUHBI

Kommerorepasie cucteMbl cOopa, OOpa0OTKM W aHaIM3a MEAWIIMHCKON
nH(pOpMallK aKTyallbHBI CErOJHS JJIs BCEX CTPYKTYp 3lpaBooxpaHeHHs. Bmecrte c
TE€M, OpHEHTallMs Ha pEIIeHWe Y3KUX, JIOKaJbHBIX BOIPOCOB, OTCYTCTBHUE
CTaHJIAPTHBIX CIIOCOOOB XpaHEHHs, MPEeoOpa3oBaHUS U TMEpenadydl MEIUIIUHCKUX
JaHHBIX B €JUHOM HH()OPMAIIMOHHOM TPOCTPAHCTBE, KaK, BIPOYEM, U OTCYTCTBHE
TaKOBOTO, CTAHOBSITCS CYUIECTBEHHBIMH MPENATCTBUSAMU Ha MyTH 3(G(EeKTUBHON
nH(pOpMaTH3alUY 3APAaBOOXPAHEHUA. B pe3ynbraTte BOSHUKAET IPOTUBOPEUHE MEXKITY
MOCTOSIHHO ~ pacTylIMMH  WH()OPMALMOHHBIMU  TOTPEOHOCTSIMH U yPOBHEM
MH(OPMALIMOHHOTO OOecreueHusl yupexaeHnuil 3apaBooxpanenus. Ha ceronHamnuit
JeHb CleAyeT MPU3HATh, YTO KIIOUEBYIO POJb IS BHEAPEHHS HH()OPMAIMOHHBIX
TEXHOJOTHIl B MEOUIIMHE UrpaeT CTaHAapTu3anus. B mocnenHue aecsTHICTHS
HAauOOJBIINE YCWIHS CICHHATUCTOB [0 MEIUIIMHCKOW HWHPOpPMATHKE OBLIN
COCpPE/IOTOYEHBI B JBYX OCHOBHBIX TMPEAMETHBIX OO0JAaCTSIX: CTaHIapTH3AIHS
MEIUIMHCKOW TEPMUHOJIOTHH U CTaHAAPTU3ALUS Ilepejaud MEIUIIMHCKUX JaHHbIX.

Konnenuust  QyHKIMOHANBHBIX  CTAaHAAPTOB  MOJpa3yMeBaeT  pelleHue
CJIEIYIOIUX OCHOBHBIX 33]1a4 MEAUIINHBI:

1. MenuuuHCKy10 HH()OPMAITMOHHYIO CUCTEMY, B COCTaB KOTOPOUH BXOIUITN ObI

TOJIBKO KOMIIOHCHTHI, p33pa60TaHHLIe OJHUM IMPONU3BOAUTEIICEM, cOo31aThb
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HEBO3MOXKHO. JTO OOBSICHSIETCS TEM, YTO B HACTOSIIEEe BpeMs OOJIbIIOE KOJTUYECTBO
MEIUIIMHCKOW TEXHUKHM OCHAIIEHO KOMIBIOTEPAMH CO CBOMM IPOTPAMMHBIM
obecnieueHueM. Takue mporpaMmbl JTUOO HE HMMEIOT BO3MOXKHOCTH OOMIATHCS C
IpYTMMHU KOMIIOHEHTaMH, JIMOO MOTyT OOLIAaThCS B HEKOM CBoeM Qopmate, Jau0o
MOAICPKUBAIOT TOT WJIM MHOW CTaHAapT oOMeHa mHpopmanuel. BBenenue enuHoro
cTaHmapra oOMeHa wuHQOpMalnMeld TMO3BOIUT PEIIUTh O3TH MNPoOJIEeMbl BHYTPH
MEIUIIMHCKOW HH(OPMAIIMOHHON CHCTEMBI;

2. B HacTOsAmMHA MOMEHT 3aKaHYMBACTCS MEPHOJ aBTOHOMHBIX MEIMIIMHCKUX
KOMITBIOTEPHBIX ~ CHCTEM, KOTOpBIE  CO3/MAIOTCS ~ ABTOHOMHO  OTACIHHBIMHU
MEIUIMHCKUMH TOJpa3eNIeHus MU ISl pellleHusi cBoux 3amad. Hactymaer apyroit
MEepHUOJ - IEPUOJ B3AUMOACHCTBYIONINX MEXKIY COO0M MEIUIMHCKUX KOMIBIOTEPHBIX
cucreM. CTaHIapThl B MEAMLUMHCKUX WH(POPMALMOHHBIX TEXHOJOTHIX MO3BOJISIOT
oOMeHMBAThCS MH(OPMAIEe HE TOIBKO BHYTPH CBOCH CHUCTEMBI, HO ¥ C BHEIIHUMHU
cucTeMaMH. OTO 00€ClneyuT B3aUMOJACHCTBUE PErMOHAIBHBIX MEIUIUHCKUX
YUpEXKIEHUHN C KpYIMHBIMU [IEHTPAaMH, a TaK K€ MECTHBIX LIEHTPOB C MHOCTPAHHBIMU;

3. CranmapTbl CHOCOOCTBYIOT OOJETYCHHIO BHEIAPEHUS B MEIAULUHY
COBPEMEHHBIX  HMH(OPMAIMOHHBIX  TexHoyoruil.  Mcmonp3ys — mporpammHoOe
o0ecrnieueHue, MoAIep KUBAIOIIEe CTAHIAPT, MEIULIMHCKUE YUPEKACHUS OYIyT UMETh
BO3MOXXHOCTh TIOCTETICHHO BHEAPATh WH(OPMAIIMOHHBIE CHCTEMbI, Ha4YHHAs C
OTAENBHBIX OTJIEJIOB, U TIOCTETIEHHO CO3/1aBaTh CUCTEMBI OOJIBIIIOr0 MacIITada;

4. TlporpammHOe OOecriedeHne, MOANCPKUBAIOIIEE CTAHAAPTHI, JOJBIIC HE
yCTapeBaeT, JErKO MOJAEPHU3UPYETCS U OOHOBISETCS, M, KaK IMOKa3bIBAET MPAKTUKA,
pabortaer crabunbHee. K ToMy ke OHO JemieBie, Tak KaK BBEJCHHE CTaHIApTOB

BBI3bIBAET BCILIECK KOHKYpEHLIMU Ha pbiHKe 110.
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ITocTpoeHnue ceteil TeneMeTUIUHbBI

TesleMenMUMHCKAS CHCTEMA - COBOKYIMHOCTh 0a30BBIX Pa0OYMX CTAHIIUH,
OOBEIMHEHHBIX JIMHUSMH CBSI3M, TPEIHA3HAYCHHAs JUIS BBIOJIHCHUS JTaHHOMN
KJIMHUYECKOW MIJIM HAay4HOM 3a/1a4y C MIOMOIIBIO TEIEMEIUIIUHCKUX MPOLIETYP.
[IpocTeiimiuM BUAOM TENEMETUIIMHBI SBISETCS KOHTPOJIb M KOHCYJIbTHPOBAHUE
00JBHOTO MEIUIIMHCKON CcecTpoil ¢ moMmoulplo TeiaedoHHON cBs3u. CroxHas
TeJIeMEIUIIMHCKAsl CUCTEMA HCIIOIh3yeT WHTEPAKTHBHOE BUICO U ayauokaHaibl. OHa
COCTOMT W3 CTaHIAPTHBIX BBICOKOCKOPOCTHBIX TeNe(OHHBIX JIMHUN, HHU(POBBIX
MH(DOPMAITMOHHBIX TEXHOJOTHUM, KOMITBIOTEPOB, MEpUPEPUIECKOTO 000PYI0BaAHUSA,
BOJIOKOHHOW ONTHKH, CIOYTHUKOB CBSI3U, MPOrpaMMHOTO obecriedenus. J{is
MIPOBEJICHUS TEICKOHCYIBTAUN HCIIONB3YIOTCS CaMble pa3HOOOpa3HbIE TEXHOJIOTHH,
Han0oJiee pacTpOCTPAHCHHBIC U3 HUX BUICOKOH(EPEHIIMU (TEIEMOCThI) U Tepeaaya
MeauiuHCKoW uH(opmanmu depe3 Internet B pexkume on-line mnm depe3 e-mail
(3MeKTpOHHYIO TOUTY). Bce TeneMeauIMHCKIE CHCTEMBI COCTOAT U3 COBOKYIHOCTH
0a30BBIX PabOYMX CTAHIMUNA PA3TUYHOW KOMIUICKTAIIMH, COCIUHEHHBIX JUHUSIMU
CBSI3H.

bazoBas pabouas cranmusa (BPC) - »T0 KOMIUIEKC amnmaparypel |
MPOrPaMMHOTO OOECHEYeHHUs, MPEICTABISIONMA co00i MHOrompopuiIbHOE U
MHOT03a7]auHoe pabodee MECTO CIEIUATNCTa ¢ BO3MOXKHOCTSIMH BBOJa, 00paboTKH,
peoOpa3oBaHus, BBIBOJIA, KIIACCU(UKAIIMKA U ApXUBUPOBAHUS OOIICTIPUHATHIX BHJIOB
KIIMHUYECKOW MEIMIIMHCKON MH(OpMaIuU, a TaKkXKe MPOBEACHUS TeICKOH(EPEHITUH.
BPC sBnseTcst crneuuain3upoBaHHBIM MEIUIIMHCKUM amnNapaTHO-IPOTrPAMMHBIM
KOMIUIEKCOM, TMPEAHA3HAYCHHBIM IS UCTIOJIh30BAHUS B MEAUIIMHCKUX YUPEKIACHUSIX,
HAyYHBIX IICHTPaX W YYCOHBIX 3aBEIICHUSX B IEISIX MPOBEACHHS TEICKOH(epeHIHit
Pa3IMYHOTO COJAEP)KAHUSA, OPraHU3alUd M TPOBEIACHMS yNaJCHHBIX MEIMIIMHCKHX
KOHCYJbTAIUi, A pelIeHHs] OpTraHU3aI[MOHHO-METOIUYECKUX BOMPOCOB, TOTYUCHUS
U TIpeloCTaBiCHUs OWOIMOTEYHOM, HAay4yHOH, y4yeOHOW M WHOW METUIIMHCKON
nH(pOpMAIINH, a TAKXKe IS PENICHHUS WHBIX 3a7ad, CTOSIIUX Tepe]] MEIUIMHCKUMHU
YUpEeXKICHUAMHU, OPTraHU3aALUSIMHU, 3aBEICHUSMU U CHCTEMaMHU.

Bce TenemeauuuHcKe cHCTEMBI ACTSATCS HA IBE OCHOBHBIE TPYMIBI: CPEICTBA
YAAJIEHHOTO KOHCYJIBTUPOBAHUS, NUArHOCTUKA U OOYYEHHs, CPEICTBA YIAICHHOTO

MOHHUTOPHHTA KU3HEHHBIX QyHKIHNA (OMOpanoTeIeMETPUIECKIE CUCTEMBI).
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TenemenuuuHckue CHCTEMBl NEPBOHW TPYIIBl COCTOAT M3 psjga 0a30BbIX
pabouux CTaHIOMH pa3IMYHOW KOMIUIEKTAl[MM, COEIMHEHHBIX JHMHUAMU CBS3H.
[IpumeuarenbHO, 4YTO TeEpBas TpyIMIa CUCTEM peanusyercs u Ooyiee MPOCTHIMHU
crocobaMu: C TOMOIIBI0 JBYX IE€PCOHAIbHBIX KOMIIBIOTEPOB, COEIUHEHHBIX
MOJIEMHOH CBSI3bI0, BO3MOXKHO IIPOBEJCHHME CEaHCa YJAJICHHOTO KOHCYJIbTHPOBaHMS
[0 3JEKTPOHHOM MouTe, B YaT-peXuMe, IO ayauoKaHaldy, BUACOTeNePOHY HIU
cucreme ICQ. Ilpu stom mepenaercss mobas uHbopmanus B BUIE TEKCTa WIIU
3aapXUBUPOBAHHBIX Tpauueckux U BuueodainoB. CremyeT OTMETUTb, YTO
NPUMEHEHHE TaKOH MOAM(UKAIMN TEIEMEAUIIMHCKIX CHCTEM TIE€PBOM TPYIITBI
HCKJIFOYAeT BO3MOKHOCTh 00CIIeI0BaHMs MMAI[EHTa B PEXKUME PEaIbHOTO BPEMEHHU.

[TpyHuMnuanpHas cxemMa TEJIEMEAULUHCKON CHCTEMBbI IE€PBOM TIPYIIIbI

n3o0paxkeHa Ha puc.1.1

bPC
KOHCYJIbTaHTa |

BPC aGoneHnra

JINHUA CBA3HU

A

| BPC
KOHCyJIbTaHTa N

DIIeKTpOHHAs MOYTa
AynunokaHan
Buneorenedon

Puc. 1.1. [IpyHuunuansHas cxeMa TeJIeMEAUIIMHCKOW CUCTEMBI IEPBON IPYTIIIbI

Bropass rpynma TeneMEAMIIMHCKUX CHCTEM CIIYXKUT JUJIi JUCTAHLIHUOHHOTO
HaAOJIOCHNUS 32 OOIIUM COCTOSIHUEM U (DYHKIMSIMHA OPTaHOB U CUCTEM O0CIIETyeMOro

B IIPpOLECCE BBITTIOJIHCHUS UM HEKOH aKTUBHOU JACATCIIBHOCTH. Taxwne cucTeMbl OOBIYHO
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COCTOAT U3 TpubOOpa marueHTa (B CyIIHOCTH - 3TO COBOKYIHOCTh JaTYUKOB), JTUHUU
ces13u ¥ BPC (mpubopa) uccnenonaters.

[IpuHnMNManbHasg cxemMa CTPOEHUs CUCTEMBI BTOPOM IPYMNIBI OTPa)K€Ha Ha

pucyske 1.2.
[Ipubop JIuHus cBs3u BbPC (mpubop
HalueHTa > » HCCIeI0BaTeNs)

Puc.1.2. IlpuHnunuanpHas cxema TeleMeIUIUHCKON cUCTeMbl BTOPOM TPYMIIbI

B xauecTtBe moOCTpoe€HHS CeTEH TEIEeMEAUIIMHBI PACCMOTPUM CHUCTEMBI
TEJEKOHCYIbTUPBAHUSI.

CucreMbl  ynajeHHOTO  KOHCYJIbTHPOBAHHS  CIOy»aT Ui OKa3aHUs
BBICOKOKBUTH(DHIIMPOBAHHONW HEOTJIOXKHOW M TUTAHOBOW MEAWIIMHCKOW TOMOIIIH,
KOrJa Bpay M TALMEHT pas3felieHbl reorpaduueckum paccrosiHueMm. (OcoOEHHO
aKTyaJlbHO TMPUMEHEHHE TaKHUX CHCTEM, KOrja Bpad CTaJKUBAETCS C PEAKUMH,
aTUMHMYHO MPOTEKAIOIIMMU WJIM HOBBIMU 3aboneBaHusIMH. C MOMOIIBIO CHCTEMBI
yAaJeHHOTO KOHCYJIbTHPOBAHUS, pa3BepHYTOM Ha oOcCHOBe VIHTEpHET, BO3MOXKHO
MPUBJICYCHHE B KAueCTBE KOHCYJbTaHTA CIEIHMATUCTa W3 JTIOO0OW TOYKH 3€MHOTO
mapa, a Takxke cOOp BHPTyalIbHOrO KOHcWinyMma. [IpocTedmnmum BUIOM yAaIeHHOTO
KOHCYJIbTUPOBAaHUSl  SIBJSIETCSI  KOHTPOJIb U KOHCYJbTHPOBAaHUE  OOJILHOTO
MEIHUIIMHCKONW CECTpOil ¢ moMolIbio TenedoHHoU cBs3u. ClokHas TeleMeIUIMHCKas
CHUCTEMa HCIIOJIb3YeT HMHTEPAKTUBHOE BUJEO M ayauokaHaibl. OHa COCTOUT U3
CTaHIAPTHBIX BBICOKOCKOPOCTHBIX TeneOHHBIX JTMHAH, U POBBIX
MH(DOPMAITMOHHBIX TEXHOJOTHUH, KOMITBIOTEPOB, MEpUPEPUIECKOTO 000pYyI0BaAHUSA,

BOJIOKOHHOM OIITUKH, CIIYTHHKOB CBA3H, INPOIPAMMHOIO obecreyeHus. VY nanennoe
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KOHCYJIbTUPOBAaHHE  MOXXET  IPOMCXOJUTh KaK B  peajlbHOM  BpPEMEHU
(BueokoH(pEPEHIINY ¢ UCTIONb30BaHueM BuaeoTenedoHos, ISDN u 1.1.),

Tak W 3a09HO (TerekoH(epeHIMU ¢ ucnoiab3oBanueM e-mail, FTP-cepBepos).
CoOOTBETCTBEHHO, TETIEKOHCYJIBTAIINN PA3IENIAIOT HA CHHXPOHHBIEC 1 ACHHXPOHHBIE.

[[TabnonHas cucrteMa yAaJIeHHOTO KOHCyJbTHpoBaHus (Cuctema 1) cocTtouT
U3 CIEeIYIOUINX KOMIOHEHTOB:

1) 6a3oBas paboyas cTaHIMS KOHCYJBTaHTA,

2) BCIOMOTaTeNbHbBIN aHATUTHKO-UH(POPMALMOHHBIA KOMITJIEKC KOHCYJIbTaHTa
(bubmmoTeku, pecypcbl IHTEpHET, anmapaTHO-IIPOTpaMMHBIE CPEZCTBA PaCIIH(PPOBKU
Y aHalln3a JaHHbBIX JTOTIOJHUTEIbHBIX UCCIEI0BAHUN);

3) 6a3oBast paboyas cTaHIMs aOOHEHTA;

4) KOMITIEKC JUArHOCTHYECKON amnmaparypsl ¢ MPUCIOCOOICHUIMH [T BBOJA
uHpopmanuu B komnbrotep bPC abonenTa;

5) nuauun cBs3u (TenedOHHBIA KaOelb, CITyTHUKOBAs CBS3b, PAJAHOCBSI3b H
T.1.);

6) uenoBedeckuil (axkTop: Bpau-aOOHEHT, Bpau-KOHCYJIbTAHT, IALUEHT,
BPA4YIIOMOIIHUK, CPEHUN MEIUIMHCKHN IEPCOHAN, TEXHUYECKUN ITEPCOHAL.

CymectByeT W 0OoJjiee YIPOIIEGHHBI BapuWaHT MIAOJIOHHONW CHUCTEMBI
YAAJeHHOTO  KOHCYJIbTUPOBAaHUS, NPUTOMHBIA  JUIIb  JUIsI  ACHHXPOHHBIX
KOHCYJIbTaL[UH.

Taxkas mrabnonnas cucrema (Crucrema 2) COCTOHT U3:

1) cepBepa UnTepHeT;

2) cnenuanu3upoBaHHON 0a3bl JaHHBIX;

3) yenoBeueckoro ¢axkrtopa (rpynmna Bpayei-KOHCYJIbTAaHTOB, MPOM3BOJILHOE
KOJIMYECTBO Bpaueii-a00HEHTOB, TEXHUYCCKUN MTEPCOHAT).

OCHOBHBIM TIa0JOHHBIM CIIEHAapueM ynaajieHHON KoHcyibTanuu (Cucrtema 1)
SIBIISIETCS CJICTYFOIIIHA:

1) 3ampoc Ha MpoBEACHUE ce€aHCa YAAIEHHOTO KOHCYJIbTUPOBAHHS;

2) MOATrOTOBKA JIAHHBIX IMAIIMEHTA B BUJE OPraHM30BAHHOW TPYyNIbl (ailioB B
BPC unu cereBoMm cepepe, cBsi3anHOM ¢ bPC;

3) ofOecnedeHue gocTyma K d3TUM (aiiiaMm co CTOPOHBI TpedyeMoro
KOHCYJIbTaHTAa;

4) n3y4yeHue JaHHBIX MMAlUEHTa KOHCYIbTAHTOM;

47



5) HampaBieHHE KOHCYJbTAaTHUBHOI'O 3aK/IIOUYEHUS M PEKOMEHIAIUil WIu
TAHHBIX 00 UX JIOKATH3AIUH B CETH;

6) HampaBJ€HUE 3alpPOCOB HA MOBTOPHBIE KOHCYJIbTALMH WA I[OBTOPHOE
oOpareHre KOHCYJIbTaHTa K TOICPKUBACMBIM (OOHOBJISIEMBIM) JTAHHBIM TTAIIMCHTA B
COTJIACOBaHHbBIE CPOKH;

7) ipu HEOOXOJUMOCTH - Ha3HAUEHUE KOHCYIBTATUBHON BUACOKOH(EPEHIINY;

Ha puc.1.3. npeacraBnena TUNUYHAS CHUCTEMa TENEKOHCYIbTHPOBaHUSA. A Ha

puc.l.4 npencraBieHa cxema BIOOpa TEXHOJIOTUH TEIEKOHCYJIbTUPOBAHUSI.

bazoBast pabouas ctanIus
AGOHEHT TeJIeMEeTUIIUHBI
KOOPIMHATOP
[TepconanbHbII
KOMIIBIOTEP
JIvnus cBs3u
KOMIIBIOTEPHAS CETh,
WHuTepHeT, cyTHUKOBAs CBS3b,

TeneoHHas TUHUS

KOHCVIJIBTAHT

[lepcoHanbHbIN WK
KapMaHHBIN
KOMIIBIOTED

Puc.1.3.. OGmas (mpuHIKITHAIEHAS ) CXeMa YJaICHHOTO KOHCYJIbTHPOBAHUS
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TEJIEKOHCYJIbTUPOBAHUE

[MpeumyLlecTBeHHO ncnonb3yeTcs
cTaTnyeckas meguumHckas
MHdopMaLma

[MpenmyLLecTBEHHO UCNOMb3yeTCH
OvHamMmyeckas MeauvLmMHcKas
MHdopMauusa

PeHmeaeHozepammel, Lugpossie
gomoepadchuu, mukpoghomozpaghuu,
MPT, momoepammbl u m.d.

TpaBmaTtonorus, optoneaus,
HerpoxXmpyprus, LutonaTonorus,
OHKONOrns

Peub nayueHma, ayckynbmauus,
x00 onepayuu u m.0.

MecuxmaTpus, xmpyprus,
3HOOXMPYPrus, Kapauonorus

ACUHXPOHHbIE
TexHosormm

af1IeKMpPOHHasi rnoyma, aucm
pacchbiriku, gpopym u m.o.

CHHXPOHHbLIe
TexHonorum

8UOEOKOHpEepeHYUS,
oucmaHyuoHHoe
MaHunyuposaHue

Puc.1.4. TexHon0ruM BUAEOKOHCYIbTUPOBAHUS




HpI/IMepLI HCITOJIF30BAaHUS BRIYMCIIMTEIIFHOM TEXHUKU B KOMITBIOTCPHBIX ceTei

B TCIICMCONIIUHC

Tenemeouyuna 6 neveHuu cepoesHo-cocyOUcCmulx 3a00a1e6aHull

B nmocnemHue TrOoABl  TENEMEOUIMHCKUME TEXHOJIOTMHM CTald  aKTHBHO
IPUMEHATHbCA Yy OONBHBIX C CEpACYHO-COCYIUCTBHIMHM 3a00JIE€BaHUSMH, B YaCTHOCTH
JUIE MOHUTOpPUpPOBaHHUA 3ekTpokapauorpaMMsl (OKI) m apTepuanbHOro IaBiIeHUS
(Al). Bce Bunb o6cnenoBanust (CyTo9HbIN U (parMeHTapHbIid KOHTposb AJ] n DKI)
MOJKHO IPOBOJUTH B aMOyJIAaTOPHOM pEXHME, HE OTPbHIBAsICh OT JOMAIIHHUX el U
pabotsl. CymiecTByeT BO3MOXKHOCTh HayaTh 00CIeI0BaHNE NAlMEeHTa Ha ero pabouyeM
MecTe. Ammapar He MemaeT padoTaTh, OTAbIXATh, 3aHMMATBHCS CHOPTOM. Takum
00pa3oM, BO3MOXKEH OIEPAaTUBHBIA TENEMETPHUECKUI M aMOYJIaTOPHBIA KOHTPOJIb
OKI' u AJ] marueHTOB BO BpeMsl WX MpeObIBaHUS B OTITyCKe, HA OTIbIXe, HA pabdoTe,
J0Ma.

[IpoBeneHbl  KIMHUYECKHME  HUCCIEJOBAHMS C  LEIbIO  ONpEACIICHUs
BO3MOXXHOCTEH  TEJIEMEIMLUHBl  IpPU  Pa3IMYHBIX  CEpPAEUHO-COCYIUCTBIX
3a00JIEBAHUX, TAKUX KaK:

OCTpbIM KOpPOHApHBIA CUHIPOM, KapAUOpeaOHIuTaLus, apTepualibHas THIEPTEH3Us,
XpOHHMYECKAs CepACUHasi HEOCTATOYHOCTb, JKEIYJOUKOBbIE TAXMAPUTMUU U KOHTPOJIb
3a paboTOM WMIUTAHTHPYEMOTO KapauoBepTepa-aehuOpmisaTopa, MOTCHIIMAIBHO
3JIOKAYECTBEHHBIC  HApPYyIICHHWs  pUTMA,  MAPOKCU3MAJbHBIE  IIPEACEPAHBIE
TaXUapUTMUH, GUOPMILIALMS U TpENeTaHue MpeICepHii, HEOTIOKHbIE COCTOSHUS.
HccnenoBanust  ObLTM TOCBSIIEHBI ONPEACICHUIO IOKa3aHUM 10 NPUMEHEHUIO
texHoioruil mepenaun OKI' ¢ moMomipio TelIEeKOMMYHHMKAlUil y MalMeHTOB C
CEpACUHO-COCYTUCTHIMM  3a00JICBAaHUSMH, HAXOIAIIMXCS B KIMHUKE C LENbIO
ONTUMM3ALMK OKa3aHUs HEOTIOXHOM momouru. Ha ocHoBanuum oOcnenoBanust 771
MAIUEHTA ONPEIEIEHbl PEKOMEHAAINN TPEX KIACCOB:

I — mepenaya OKI' ¢ nomoribio TEIEMEIUIIMHCKUX TEXHOJIOTUH NTOKa3aHa BCEM
MalUCHTAM;

I — nmepenaya DKI' ¢ momomipio TeIEMEIUIMHCKUX TEXHOJIOTHMH MOKa3aHa
MAalUEHTaM KakK JONOJHUTENIbHbIN METO;

I — nepenaua OKI' ¢ momMoIbIO TEIEMEAUIIMHCKAX TEXHOJIOTUN HE TTOKa3aHa

(Tabm. 1.2).
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Tabnuma 1.2 PekomeHmanuu 1mo UCIoyib30BaHUIO TEIEMEIUIIMHCKUX TEXHOJIOTHH Y

OOJILHBIX C HEOTIOKHBIMH COCTOSHUSIMU

[Maruo; M XapaKTepHCTHEE NALMEHTOE Knace pernmenaiyss Yac1oTa BbIABNEHMA
aic, %
MepkyTaHHaa NnacTka ¥ G0nbHe: B8 WHapKTa Mao- Il B33 047
kapaa
MepkyTaHHEA MNacTHES Y GONBHEL C MHOAPKTIM MAD- I 2 27
kapaa
KETeTEpMsaLMA CEpUA Y BOMEHRE © WU ENMHECKONR Il 14 1,8
fonesHER cepals
KaTeTepmaaa cepaua v BONBHEL © HEPWW EHWAMM Il 13 17
KpOEOOORALEHNA, MCKNYEA MU enHeco Gonests
CEpaLA
A0UTWMA CERLLA © HAEYI EHHEM NP0 EOIHMICTH I g 1.2
MalWeHTEl © WMANAHTMPOEIHHEIM  EOTENEM DHTHE Il B 03
fiE3 MEIEHECEHHOTD MHIaRKTE MADKADAR WM CepRe-
HHOH HEA OCTATO-HOCTH
CERIEHS A HELOCTATOHHOCTE I B 03
CTEHOKARAM A HANPAKEHK A I 3 04
HdiapkT MMOKERLS I 2 a3
MnnnaHTaLAA kapgHoEepTEpa-Led ninnn atons I 1 01
HEXERLA0N0 MHYECHIME AWAHD Il 43 a5

CylLIeCTBEHHBIM  OTpaHUYEHUEM  BHEJAPEHHUS  pe3yJbTaTOB  JAHHOTO
WCCTIEAOBaHUS B TIPAKTUKY SBJSETCS TOT (DAKT, YTO HEKOTOpHIE PEKOMEHIAIUU
chopMyJIMPOBAaHBI HA OCHOBAHUH MaJOro KOJIMYECTBA HAOIIOICHUIA.

Takum 006pazom, B KapJUOJOTHUYECKON MPAKTUKE HAOIIOAAETCS 3HAUUTEIbHBIN
MHTEPEC K TEJIEMOHUTOPUHTY, UYTO MOATBEPKIAE€TCA YBEIMUYEHUEM B TIOCIEIHUE TO/bI
KOJIMYECTBA UCCIIEJOBAaHUN C UCTIOJIb30BAaHUEM JIaHHOM TEXHOJIOTHH.

Kak  cBHIETENbCTBYIOT  pe3yibTaThl  MPOBENEHHBIX  HCCIEAOBaHUMH,
UCIOJIb30BaHUE TeIEMEAUIIMHCKIX TEXHOIOTHIA:

CIOCOOCTBYET YIYYIICHHIO KayecTBa TUATHOCTHKH, ONTHMH3AIMHN JICUCHUS,
YCKOpsIET BpeMs, HeoOXoauMoe A 1moadopa Tepamuu U CO3AAET YCIOBUS IS €€
KOHTPOJIS;

MO3BOJIECT HaYaTh JIeueHUE B OoJiee paHHHE CPOKHU, YIYUIIUTh BEDKMBAEMOCTh
OOJIBHBIX, YMEHBIIUTh KOJIMYECTBO MOBTOPHBIX TOCMUTAIHU3AINIMA, ONIEPATUBHO MEHSITH
Ha3HAYCHHS Y aMOyJIaTOPHBIX MAIMEHTOB;

CHOCO6CTByeT CHHMIKCHHIO CTOMMOCTH JICUCHMUS,
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INPUMEHSETCS KaK B KIIMHUKAX, TaK U B aMOyJIATOPHBIX YCIOBHSIX y OOJIBHBIX C
OCTPBIM KOPOHAPHBIM CHHAPOMOM, CEPAEYHONH HENOCTaTOYHOCTBIO, apTEepHUAILHOMN
TUIIEPTECH3UEH;

IPEIOCTABIIAET BO3MOXKHOCTh nepenaun naHHbIx OKI', mokazatenell ypoBHs
apTepUabHOrO JaBJICHUS, COCTOSIHUA JbIXaHUs, CyOBEKTHUBHBIX XKallo0.

Haubonee mmpokuii auamna3oH A MCIOJIB30BAaHUS TEIEMEIULIMHCKUX
TEXHOJIOTUH — y OOJNBHBIX C OMNACHBIMU JJS JKU3HU, I[AapOKCU3MAJIbHBIMH U
06ecCUMNTOMHBIMH apUTMUAMHU. OJTHAKO MOKa He pa3padoTaHO YETKUX MOKa3aHUM A
BBIJICJICHHUS] TpYyII IMAIMEHTOB C pPa3IW4YHbIMM BHJIAMH HApYyLIEHWM pUTMa U
IIPOBOJIUMOCTH Cep/1ia, KOTOPhIM 11€J1eCO00pa3HO MPOBOJUTH TEIEMOHUTOPUPOBAHUE

OKT'.

TereMe()uuuHa 6 JleYeHUuUUu mpaemamudecKux 3abonesanuil

[ToBbllIeHNe KauecTBa JEUEHHs MAIMEHTOB C TPaBMaMHU M IMOJUTPAaBMaMH -
OlHA M3 OCHOBHBIX MPOOJIEM COBpPEMEHHOro 31paBooxpaHeHus. C MOMOIIbIO
TEJIEMENIIMHBl HE TOJIBKO JEeKypHBIW/JIeUamnii Bpad, HO Ooyiee pacIIupeHHBIN
COCTaB Bpayell IPUHUMAET y4acTUe B JICUCHUH MAIHECHTa.

OcHOBHBIE 3aj]auu, KOTOpBIE JOJKHBI OBITH PELICHBI B JAHHOM Cllydae 3TO
noa60p 00opy1oBaHMs 1 KOMMYHHKAIIMI Ha OCHOBE HOBBIX TEXHOJOTHH.

3aech mpemsiaraeM TOT Ha0Op ammapaTHBIX CPENCTB, KOTOPBIM MOXXET OBITh
UCIIOJIb30BaH JJIs JICYEHUS MTallUeHTOB C TPABMaMHU:

Tenemeaununckas padoyas cranuus (TMPC)

- [IK, SVGA MOHUTOp, KOMILIEKT MYyJIbTUMEIUNHHBIX ycTpoiicTB, CDROM,

- BBICOKOKAUY€CTBEHHBIN CKaHep,

- mudpoBas poTokamepa (¢ BO3SMOKHOCTHIO KOPOTKHUX BUJICO-KITUIIOB),

-TIPUHTEP

- MOZAEM

- Habop J1e4yeOHO-TMarHOCTUYECKON anmnaparTypbl

- IONIOJIHUTEIbHOE 000pYA0BaHUE

- MOOMJIBbHBIN Tene(OH co BCTPOEHHOM kamepoit 1 MMS TexHooruei

Hononuutensubie TMPC 15 ypreHTHO#M TpaBMaTOJIOTHU:

1) Mob6wun 1:
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- MOOWJIBHBIN Tene(oH co BCTpOSHHOH kKamepoit 1 MMS TexHomoruei
2) Mobwun 2:

- KTIK

- muposas poroxamepa st KITK

- Wi-Fi kapra n/mimm MmoowinbpHbIN Tenedon ¢ GPRS

JIMHUM KOMMYHUKaIWA:

- BBIJICTICHHBIN KaHat MHTepHeT (Iy1s1 KpYMHBIX MEAUITUHCKUX YUPEKACHHI)
- KOMMYTHpYEMbIi KaHaln HTepHeT

- GPRS nnmu Wi-Fi Unatepuer

- MOOMIIBHBIH Tenepon+SMS+MMS

B cnydae ckeneTHON TpaBMbI HEOOXOIUMBI:

- uHpopManus — uudpoBsie peHTreHorpaMMel (jpeg), mudpossie Gotorpadun
locus morbi (jpeg), KT, MPT (jpeg/dicom), kOpoTkuii »muKpu3 (TOJIBKO BaxKHas
uH(opMaIus, aHaJIU3bI U T.11.);

- TEXHOJIOTHU - e-mail+ICQ/MSN, SMS+MMS, web-

NPUIIOKEHUS+YPIreHTHBIN BbI30B

YenrocTHO-NMIIEBAs TpaBMa:

- wuHbopmamuss — MUPPOBBIE pEHTreHOorpamMMmbl  (jpeg), HHQpPO-BbIe
¢dotorpacduu locus morbi (jpeg), KOPOTKUIA MHUKPU3 (TOIBKO BakHAs MH(OpMaIHs,
ananusbl U 1.70.), KT (jpeg/dicom);

- TEXHOJIOTHH - SMS+MMS, e-mail+ICQ/MSN, web-

MPUIOKEHUS+yPreHTHBIN BBI30B

B ciydae monutpaBmbl HeoOXoauMa:

- uHpOpManus — HUPPOBBIE PSHTTEHOTPaMMEI (jpeg), udpoBsie hoTorpaduu
locus morbi (jpeg), KT (jpeg/dicom), MPT (jpeg/dicom), kopoTkuii 3nukpu3 (TOIBKO
Ba)KHass MHPOPMAIIUs, aHATHU3BI U T.]1.);

- TEXHOJOTMH —  BHJICOKOH(EpeHIus, e-mail+ICQ/MSN, web-

MIPUIIOKEHUSA+YPreHTHBINA BBI30OB.
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B cnydae yepenHo-M03roBO# TpaBMbI HEOOX0IUMA:

- uapopmanus — KT (dicom), MPT (dicom), kopoTkuit anukpu3 (TOJIBKO
Ba)KHas MHPOPMALKs, aHATHU3BI U T.J.), TU(PPOBBIE PEHTTEHOTPaMMBbI U oTorpaduu
locus morbi (jpeg);

- TexHosoruu - e-mail+ICQ/MSN, BuaeokoHdpepeHIus, web-

NPUIIOKEHUSA+YPIreHTHBINA BbI30B

AGoMHMHaNbHAs/TOpaKalbHas TpaBMa TpeOyerT:

- napopmanms — KT (dicom), KopoTkwii SMUKpU3 (TOIBKO BaKHAS
nHpopmarus, anaaussl U T.1.), MPT (jpeg/dicom), udpoBbie peHTI€HOTPaAMMBI
(peg);

- TexHojoruu - e-mail+ICQ/MSN, BuneoxoHdpepeHius, web-

MIPUIIOKEHUSA+YPreHTHBINA BBI30OB.

HeyprenTHble ciydan 1Jisi TEIEKOHCYJIbTHPOBAHHUS

B Takoro pomga cCiiydadx HUMCCT MCCTO MOATBCPIKICHUC TAKTUKHU JICUCHUA,
OTpe/eNICHUe METOJ0B TPOMUIAKTUKHA OCJIOKHEHUH, COMHCHHS IallMeHTa B
MPaBUILHOCTH JMarHo3a/JIeYeHHsI/Pe3yIbTaTOB, pazbop XKanoo, TTOUCK
aNbTePHATUBHBIX MyTEH pElIeHUS KIMHUYEeCKOW 3amadd. 37ech BO3MOXKHO
MIPUMEHEHHUE:

- Web- HJIK CTICHHUAJIBHBIC ITPUITIOKCHUS, JIMCTHI PACCHIIKH (HO‘ITOBBIC

koH(pepenmmn), e-mail, «second-opiniony.

[Ipu wuCroONBb30BaHUM OTKPBITBIX TEXHOJIOTUH (JIUCTBI PACCHUIKH, (HOPYMBI,
ICQ, MSN u 1.1.) HEOOXOIUMO YACIATH 0C000€ BHUMaHUE KOHPHUICHINATHHOCTH U
AHOHUMHOCTH MEIUIIMHCKONH HH(popMarmu (corjacue IalnueHTa, aHOHHMHU3aIus,

mudpoBanue, HUQPpoBask NOAMUCH U T.1.).

TeﬂeMe()uuuHa 8 JleHeHUuU 4earoCmHo-1uyesoblx 3abo01esanull

IToBrIIEHME KadycCTBa JICUCHMUA IIanucHTOB C Pa3JINIHOTO poaa

3a00/I€BaHUSIMH U TpaBMaMH ‘ICHIOCTHO-JIPILIGBOP'I 001acT - OJHa U3 OCHOBHBIX 3aJa4

COBPCMCHHOT'O 3paBOOXPAaHCHUS. C wucnonbp30BaHUEM CpCaACTB TCICMCAUIIMHBLI HC
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TOJIBKO JEXKypHbIH/Ieuanyii Bpad, HO NPAaKTHYECKH Bpaud BCETO MHUpa MOTYT
MIPUHUMATh YYACTHE B JICUEHUU NALIUEHTA.

OcHoBHbBIE 3371291, KOTOPBIE 3/IeCh HEOOXOAMMO PEIIUTh, 3TO MOA00PATH:

- 00opy0BaHUE M KOMMYHUKAIINH,

- TEXHOJIOTUH.

[IpakTUueckue peleHus 3aKI0YaloTCs B CIEAYIOIIEM.

Tenemenununckas padouas ctanus (TMPC) MoXKeT cOCTOSITh U3 CIEAYIOUINX

yacTeu.

OcuoBHass TMPC m1st 4entoCTHO-JIMIICBON XUPYPTUU U CTOMATOJIOTHH:

- [1IK, SVGA MoHUTOp, KOMIUIEKT MyJIbTUMEANIHBIX ycTporicTB, CDROM;

- BBICOKOKAQYE€CTBEHHBII CKaHep;

- mudposas porokamepa (MuaumManbHo 3,0 mpxl, ontumansHO — 5,0 mpxl);

- TIPUHTED;

- MOJIEM;

- Ha0op J1eueOHO-TMarHOCTUYECKON anmapaTyphl;

- IOTIOJTHUTENFHOE 000PYI0BAHHE;

- MOOWJIBHBIH Tese(OH co BCTpOeHHOH kamepoid 1 MMS TexHomornei.

Jononaurensasie TMPC aiis 4entocTHO-TUIEBOM XUPYPIrUU U CTOMATOJIOT MU
1) MoGwun 1:

- MOOWJIBHBIN Tese(hOH CO BCTPOSHHOH Kamepoit 1 MMS texHomoruei

2) Mobw 2:

- KIIK

- mudposas porokamepa st KITK

- Wi-Fi kapta n/unm moomneHbIi Tenedon ¢ GPRS

JIvHUM KOMMYHUKAIUI:

- BbII€TICHHBIN KaHain MHTepHeT (17151 KpyHMHBIX MEAUIUHCKUX YUPEKICHUN)
- KOMMYTHpPYEMBbIN KaHai MIHTepHET

- GPRS wm Wi-Fi Uatepuer

- MOOWIBHBIN Tenepon+SMS+MMS.
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Jlamee TpEANIOKEHBI MPUOPHUTETHl  PA3IMYHBIX BUAOB  MEIMIMHCKOM
uHpOpMAlMM M TEXHOJOTHH Ul TEJICKOHCYJIBTHPOBAHHS B YEIIOCTHO-JHIIEBOU
XUPYPTUU ¥ CTOMATOJIOTHH.

[Tpu BocianuTenbHBIX 3200JI€BAHUSX:

- napopMmanus — mudpossie dotorpaduu locus morbi (jpeg), Y3U (jpeg),
uudposie pentreHorpammsbl (jpeg), KT, (jpeg/dicom), kopoTkuii 3muKpu3 (TOJIBKO
Ba)kHas MH(POPMAIHs, aHAIH3bI U T.1.), 3aKJIIOUEHHS] CMEKHBIX CIICIIHAINCTOB;

- TexHoJnoruu - e-mail+ICQ/MSN, SMS+MMS, web-nipunoxenus +

YPTEeHTHBIN BBI30B

[Ipu TpaBMaTHYECKUX MOBPEKACHHUSX (B T.4. COYCTAHHAS TPABMA):

- uHpoOpMaLus — HUPPOBBIE PEHTIEHOTpaMMBI (jpeg), udpoBsie hoTorpaduu
locus morbi (jpeg), KT, CKT ¢ 3D pekoncrpykuueii (jpeg/dicom), KOpOTKHIA STTUKPH3
(Tompko BakHas uWHQOpMaIWA, aHAMM3bl W T.J.), 3aKIIOYCHUS CMEKHBIX
CTICIIAJIICTOB;

- rexHosoruy - SMS+MMS, e-mail+ICQ/MSN, web-npunoxxeHus +

YPTEeHTHBIN BBI30B

Bpoxnennsie u npuodbpereHnbie AedexTsl u aedhopmamnmu TpedyoT
CIIEIYIOIIYI0 HH(POPMAITHIO:

- napopmanms — nudpossie pororpaduu locus morbi B 2-3 MPOESKIHAX U TIO
BO3MOKHOCTH B AMHamMuke (jpeg), uudposeie pearrenorpammsl (jpeg), KT, CKT ¢ 3D
pexoHcTpyKIuei (jpeg/dicom), KOpOTKUil SMUKPU3 (TOMBKO BaxkHast UH(popmanus,
aHaJU3bI U T.1.), 3aKII0OUYEHHUS CMEXHBIX CIIELUAUCTOB;

- rexHonoruu - SMS+MMS, e-mail+ICQ/MSN, web-npunoxeHus

Onyxonu U OImyXo0Jenoa00HbIe 3a00JIeBaHUS:

- nuaopmarms — udpossie pororpaduu locus morbi B 2-3 npoekuusx (jpeg),
mugpoBeie peHTreHorpamMmel (jpeg), KT, MPT (jpeg/dicom), KOpOTKHU STHKPHU3
(ToyIbKO BakHasi MHPOpMaNKs, aHaau3bl, JanHbie [11'3, 1 T.11.), 3aKITI0YCHUST CMEKHBIX
CTICIIUAIHCTOB;

- rexHonoruu - SMS+MMS, e-mail+ICQ/MSN, web-npunoxxeHus

JleTckasi 4emroCTHO-IHIIEBast XUPYPrusi:
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- uapopmarus — rudpossie potorpaduun locus morbi B 2-3 npoeknusax (jpeg),
uugposie peHtreHorpammbl (jpeg), KT (jpeg/dicom), kopoTkuii snukpu3 (TOIBKO
BakHas WH(OpMAIMS, aHATTU3bI, CBEACHUS O POJUTENSIX, IEpEHECEHHbIE 3a00JIeBaHN,
MPUBUBKH U T.J.), 3aKIFOYCHUSI CMEXHBIX CIIEIUAINCTOB (TIeraTpa, SHJOKPUHOIOTa,
HEBPOJIOTa, OPTOJIOHTA, JIOTONea U T.1.);

- rexHonoruu - SMS+MMS, e-mail+ICQ/MSN, web-npunosxenus

Bone3nu 3y00B ¥ CTU3UCTOM MOJIOCTH PTa:

- nH(popManys — nU(POBbIE PEHTTCHOTPAMMEBI — TPUIIEITFHBIE CHUMKH 3y0OB,
opronantTomorpamma (jpeg), mudpossie dotorpaduu locus morbi (jpeg), KOpOTKuit
AMHUKPU3 (TOJNIBKO BakHash WH(OpMAIMs, aHATU3bl, U T.JI.), 3aKIIOYCHHUS CMEKHBIX
CHEIHAIMCTOB (TEpaneBTa-CTOMATOJIOTa, OPTOIea-CTOMATOJIOTa, OPTOAOHTA | T.1.);

- rexHonoruu - SMS+MMS, e-mail+ICQ/MSN, web-npunoxeHus

HeyprenTtHble ciay4an Ajsi TEIEKOHCYIbTUPOBAHUS (TIOATBEP)KICHUE TaKTHUKH
JIeYeHUsl, ONpeiesieHHe METOI0B MPOPHIAKTUKY OCIOKHEHUN, COMHEHUS TTAallUeHTa B
MPABIILHOCTH JTMarHO3a/JICYeHUs/Pe3yIbTATOB, pa3bop Kaoo, TTOMCK
abTEPHATHBHBIX MyTEH PEUIeHUs KIMHWYECKOW 3amaun) — web- mnm crenuanbHble
MIPHUIIOKEHUS, JINCTHI PACCHUIKH (MIOYTOBBIE KOH(epeHIun), e-mail, «second-opiniony.

[Ipu uCHONB30BaHUM OTKPBHITBIX TEXHOJOTUH (JMCTHI PACCBUIKH, (HOpyMmBl,
ICQ, MSN u 1.1.) HEOOXOIUMO YACIATH 0C000€ BHUMaHUE KOHPHUICHINATHHOCTH U
AHOHMMHOCTH MEIMIMHCKON uH(opMmanuu (corjacue NanWeHTa, aHOHMMHU3AIWA,

mdpoBanue, nudposas TOJIUCH U T.1.)

1.2.  OcHoBHEIe IIPOOIEMbI NPUMEHEHHUsI ceTell TeeMeTUITHEI

[Ipn co3maHum M SKCIUTyaTalMy CETEM TEIEMEAMLIMHBI MOYKHO BBIJIEIHUTH
OCHOBHBIE MPOOJIEMBI, KOTOpPbIE MpeCTaBlIeHbl Ha puc.l.5. PaccMoTpum Kaxayro u3
HUX.

B nepByto odepenpb, paccMOTpUM NpoOJIeMBbl, CBSI3aHHbIE ¢ Iepeaadeit ayauo
U BUI€0-UH(POPMALIUH.

OpHa 13 I7IaBHBIX POOJIEM COCTOUT B B TOM, YTO KaHaJl CBSI3H, IO KOTOPOMY

nepenaeTcss MH(OpMaIUs, ODKEH OBITh JOCTATOYHO CKOPOCTHBIM, T.€. 00JIa/aTh
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BBICOKOH TPOMYCKHOW CcrocoOHOCThIO, OObIYHBIC Tene(OHHbIE JWUHWUW BIIOJHE
MOAXOJAT AJSl TIepejaun ayAu0 CUTHala, HO KaueCTBEHHYIO Mepefady BHAEO MOTOKa
oHM He obecreynBaroT ( 37€Ch MpaBAa CYHIECTBYIO OOXOIHBIE MYTH - CHCTEMBI
VIUIOTHCHWSI KAaHAJIOB, HO OHU TTPHUMEHHUMBI JTaJICKO HE BCET/Ia).

OOBIYHO 11 TPOBEAEHUS BUACOKOH(GEPEHIUH HCHONB3YIOTCA JHHUU C
MOJIOCOM TpomyckaHus oT 64 x6ut/c o 512 x6ut/c qist kananoB ISDN u go 1 - 1.5
mout/c mst IP - cereit. Ho Hago umeTh B BHUIYy, YTO MpPUEMIIEMOE KAa4e€CTBO BUEO
nojyyaercs Tpu ckopoct mopsaka 200 kOuT/c, a BBICOKOKAaYeCTBEHHOE

n300pakeHNe B XOPOIIUX CHUCTEMaX AOCTHTAeTCs Ipu CKopocTH okoio 300 kOut/c u

BoIe [1].
OCHOBHBIE TIPOOJIEMBI
[IpaBoBsble,
ITepemaua O0OecneueHne Crangaptusa Opranuza IICUXOJIOrn4ec-
ayauo u HEO0OXOTUMBIX st LIUOHHBIE KHE, STUICCKHUC
BUJIEO MOIIHOCTEH BOTIPOCHI POOIEeMBI
uHpopmaril arnmapaTHbIX U
uu MPOTPaAaMMHBIX
pecypcoB

Puc.1.5. OcHoBHbIE IPOGIEMBI TPUMEHEHUS KOMIIBIOTEPHBIX CeTer

B TCIICMCONIIUHC

Bropass mpoGnema - 310 mpoOiema CKOpOCTH 00pabOTKHM ayauo M BUIEO
MOTOKA, T.. KOJMUPOBAHHS TNEpENaHHBIX M JIEKOAWPOBAHUS MOJIYYaeMbIX JaHHBIX.
Jleno B TOM, 4TO B BUACO KOH(EPEHIMAX HCIOIB3YIOTCS CIEIHaIbHBIE W BEChMa
3¢ eKTUBHBIC AITOPUTMBI CKATHS MOTOKA B JIECATKH a TIOPOH U B COTHU pa3. MOKHO
CKa3aTh, 4TO MEPEAAIOTCS HE CaMH ayIM0 U BUJICO CUTHAJIBI, @ TOJIBKO MX Ba)KHEHIIHE

napaMeTpbl, KOTOPBIC IMO3BOJAIOT BOCCTAHABJIMWBATH CUTHAJI HAa HNPHUEMHOM KOHIIC C
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IpUeMJIEMbIM KauecTBOM. Ecim kommbroTep He ycrneBaeT oOpabarbIBaTh MOTOK, TO
MOSIBJISIIOTCST MPOIYIICHHbIE Kaapbl, COOM B pEYeBOM KaHaje U T.I. AJITOPUTMBI
00paboTKM CUTHAjJa BeChbMa TPeOOBATEIbHBI K BBIYMCIMTEIBHBIM pecypcaMm. XOTs U
CYHIECTBYIOT HMX YHCTO MPOTPaMMHBIE pealu3allii, OJHAKO OHH TpeOyroT
3HAYUTENNBHBIX PECYypcoB OT 0a30BOW MIAaTGOPMBI NEPCOHATIBHOIO KOMIbIOTEpa. B
pe3yibTare, Aaxe s CaMbIX COBPEMEHHBIX MEPCOHAIbHBIX KOMIBIOTEPOB CHUIBHO
3aMeIsieTcs paboTa APYruxX MPUIOKEHUH, Aa U MpUEMIIEeMOe KauyecTBO BUAEOCBSI3U
IIOJIy4UTh HE yaaercs [4].

OmHUM W3 OCHOBHBIX BONPOCOB M TPOOIEMOH SIBISIETCS CTaHIAPTHU3AIUS.
[Tomumo yHUDHUKAITIN (cTanmapTU3AIM) BBITyCKaeMOM METUITMHCKOM
JIMAarHOCTUYECKOW W TepameBTMYECKOW amnmapaTypbl, TeJIeMEIULIMHA BBbIIBUTAET
TpeOOBaHUE CTaHIAPTU3ALMK CaMOH MEIWIMHCKONW HH(pOpMAIMH, MPOTOKOJIOB €e
nepesiadu 1Mo CeTsAM M JHMHHUAM TelleKOMMYHHKanuid. [Ipo0GnemMamMu craHmapTH3anuu
MeIuIMHCKOW wuHbopMaruu 3aHumaiorcs MmHorue ¢upmsl B CIIIA u Espore.
CymiecTByeT HECKOJIBKO TMpPENIOKEHUH, TMpekIe BCEro — peKOMEHIAaTeIbHbIN
CTaHmapTt Juisi obmena MeaunumHckod uHpopMmanuedr "Health Level 7" (HL-7),
KOTOpBIi pa3paboran u aerictByeT B CILIA. Ctpansl EBpomelickoro coro3a Hadaiu
pa3paboTKy CTaHAAPTOB Ha Iepefady M XpaHEHHE MEAMLMHCKOW HHpOpMaluu ¢
19951."Good European Health Record project" (GEHR). Cnenyer oTMeTuTh Takxke
CTaHIapT B 00JIacTH nepenaun MeauuuHcekux uzoopaxenuniit DICOM (Digital Imaging
and Communications in Medicine) — WHIYCTpHUAIBHBIA CTaHOAPT IS Tepeaadu
PasuOJIOTHUECKUX U JPYTUX MEAMLMHCKUX M300paKe€HUH MeXAy KOMIIbIOTepaMHu U
Pa3NUYHBIMM MEJULIMHCKUMHU YCTPOMCTBaMU (MarHUTOPE30HAHCHBIH METUIIMHCKUN
ToMorpad, MHUKpPOCKOIBI, PEHTTEHOBCKHE YCTaHOBKM U jp.). Haubombiuee
pacrpocTpaHeHHe TONyYyWsia TpPeThsl BEPCHUS, JIONMYCKAIOMas HCIOJIh30BAHUE
ctanaapTHeIX mpoTokosioB TCP/IP we Tombko Ha mnatdopmax UNIX, HO u Ha
NEPCOHAIBHBIX KOMIbIOTEpax. PaboTkl B 3TOI 006J1aCTH aKTUBHO HPOIOJIKAIOTCS.

OmnpeneneHHyo MpoOieMy TPEACTaBISAIOT OPraHU3alMOHHBIE BOMPOCHI
TeJeMEeUIUHBL. TeneMeTMIIMHCKIE IEHTPBl M MYHKTHI JIOJDKHBI TTOIEPKUBATHCS B
COCTOSIHUM IOCTOSSHHOM TEXHWYECKOM W  OPraHM3allMOHHOW TOTOBHOCTH K
HEMeJUIeHHOMY (Mpd HEOOXOJMMOCTHM) BKJIIOYEHMIO B CHCTEMY M Iepefaue
TeJIeMEMLIMHCKUX JaHHBIX. L{eHTpanbHble MyHKTHI TeJIeMEUIMHBI JOJDKHBI paboTaTh
Ha BCEX CYIIECTBYIOMIMX KaHAJax, C TeM, YTOOBI mepudepusi MOriia UCIIOIb30BaTh TE

KaHaJIbl, KOTOPBIC Il HEE JOCTYMHBI (BOOOIIE WM B JaHHBIM MOMeHT). C To#l ke
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LEeNbl0 OHM JOJDKHBI TakKe HMETh pa3jMuyHOe OKOHEYHOE BHUAC0000pYyIOBaHUE.
IlenTpanpHble MyHKTHl JOJKHBI HAXOJUTHCS B TOCTOSHHOW TEXHHYECKOH U
OpPraHU3AIMOHHOW TOTOBHOCTH K PEaripOBAaHUIO HA CPOYHBIE 3aMPOCHI U3 PETHOHOB.
Jlucrieruepckuii EHTp (B KPYIHBIX TOpOJax IeJIECOOO0pa3sHO CO3MaHHE MHHHUMYM
OJTHOTO — JIBYX IUCHETYEPCKUX IYHKTOB) — B PEKUME KPYIJIOCYTOUHOTO JI€KYPCTBa.
VYyacTBylolue B CHCTEME Hay4HO-HCCIEAOBATEIbCKUE WHCTUTYTHI, KIMHUYECKUE
LEHTPBI U IPYTHe YUPEKICHUS JOKHBI ObITh Ha JEKYpPCTBE MO rpaduKy.

[IpoGnemy mpencTaBisieT pelieHne MPaBOBbBIX, ICUXOJOTUIECKUX U ATHUYECKHUX
BOITPOCOB TCICMCANLIUHEI.

HeoOxoaumo BBecTHM OTBETCTBEHHOCTh 3a pa3MeEIlleHHE B TJ00aJbHBIX U
KOPIOPATUBHBIX ~ CETSX  HEJOCTOBEPHOW WM  HMCKaKEHHOW  mHbOpManuu
MEIHUIIMHCKOTO XapakTepa, a TakkKe 3a NMpeJHAMEPEeHHOE UCKaXeHHe HH(POpMAINH B
X0JIe ee pa3MmernieHus B UHTepHeTe, perucTpannuu, XpaHeHus, 00padOTKH U TIepeIadn.
HeoOxonumMo  ycTaHOBUTH  OTBETCTBEHHOCTh  KOHCYJIbTaHTa (IPU  YCIOBUH
uAeHTU(PUKAIIMK KOHCYJbTaHTa KakK Bpaya, MPOBOJUBIIETO KOHCYJIbTAIMIO U
CIENABIIETO 3aKJIIOUECHUE WU JABIIETO PEKOMEHIIAIMIO) 32 CACaHHOE 3aKIIF0UeHUE
npu YyCJIOBUHA IMPpaBHUJILHOT'O IIOHUMAaHUs JieHamuum BpauomM MOJTYyYCHHBIX
PEKOMEHTaLH.

Cucrema gomkHa oOecmednMBaTh: a) TMEPCOHU(PHUKAIMIO  3aKIIOUYCHUS
(37eKTpOHHAsl MOANHKCH) U TOATBEP)KICHUE WJIEHTUYHOCTH KOMMH, XpaHALIUXCA Yy
KOHCYJIbTaHTa M KOHCYJIBTUPYEMOT0; O) TMOATBEPKACHUE HMICHTUYHOCTH (BKIIOYAs
OLIGHKY KauecTBa M300pakeHHWH) MCXOAHBIX  MaTEpHUajoB,  OTHPABICHHBIX
MEIUIMHCKUM YUPEKIECHUEM WM TAIMeHTOM CaMOCTOSTENbHO M TOJYUYEHHBIX
KOHCYJIbTAHTOM;, B) BO3MOXHOCTbH (1)I/IKCEU_[I/II/I U  OOJTOBPEMCHHOI'O0 XpPaHCHUA
MPEACTABJICHHBIX MAaTCpUaIOB, BBICKA3aHHBIX B IIPOLICCCE 06CY)KI[CHI/IH MHEHHUH H
BBIJITAaHHBIX 3aKIIOYEHUH (peIIeHNH, peKOMEHIAINH ).

OTBeTCTBEHHOCTh 32 KAuecTBO TMepelayd MEAULIHUHCKUX JaHHBIX U
3aKJIFOYCHUS 1o KaHajam CBSI3H HECET KOMITAaHUSI-TIpOBaiiiep
TEJIEKOMMYHUKALIMOHHBIX ~ yCIyr (IpU  yCIOBUM  COOTBETCTBHSI ~ CTaHIapTam
OKOHEYHOT'0 000PY0BAHUS TEIEMEIUIIMHCKOTO IIEHTPa (ITyHKTA).

HeoOxomuMbpiM  yclIOBHEM  TEIEKOHCYNbTALIUW  SIBISETCS  COONIOACHUE
KOH(HIECHIIMAIBHOCTH BCeH HMH(POPMALMU JUYHOTO Xxapakrepa (O COCTOSHUHU
3I0POBBS MALMEHTA) M O MEPErOBOPax Bpadei MO MOBOJY COCTOSIHHUS €TO 3OPOBBSI.

Coxpanenne BpayeOHOM TalWHBI B YCIOBUSAX TEICMEAWIIMHBI HMEET CBOH
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0cOOEHHOCTH. DTO CBSI3aHO C Tepenadyeid pa3HOOOpPA3HBIX MEAMIIMHCKUX JTaHHBIX
MEPCOHAJILHOTO XapakTepa, MOJIy4aeMbIX B TEKCTOBOH W rpadudeckoil ¢opme u B
BUJE W300paXeHUH, a TakkKe C HAIWYUEM allapaTHO-IPOTPAMMHBIX CpPEICTB
npeoOpazoBaHus mepenaBaeMoil mHpopmanuu. K 3Toit pabore moMmMo Bpaded u
APYyTUX MEIUIMHCKUX paOOTHUKOB, 3HAIONIMX IMpaBWJa MEIUIWHCKOW 3THKH,
MPUBJICKAIOTCSI W MHOTHE TEXHUYECKUE CICIHATUCThI. BakHOW 0COOEHHOCTHIO
SIBIISICTCS. HAJIMYUE 3aKPBITOr0 HWH(GOPMAIIMOHHOTO MPOCTpaHCTBa (0a3bl JAaHHBIX),
KOTOpoe 00BbenHsAeT MH(POPMALMOHHBIE MEIUIIMHCKHE PECYpChl MEIYUPEKICHUH U
MIPEAOCTABIIAET K HUM KOHTPOJIUPYEMBIN JOCTYIL.

M3 Bcero  BBINIECKA3aHHOTO  MOXKHO  3aKJIIOYWTh, 4YTO  CO3/IaHUE
TEJIEMEMIIUMHCKON CITY)KOBI TpeOyeT pelleHHs JOBOJIBHO TaKU CEPhE3HBIX MPOOIEeM,

OT KOTOPBIX 3aBUCUT KAaYCCTBO OKa3aHUS TCICMCAULIMHCKHUX CCPBHUCOB.

1.3. IlocTraHOBKa 3amau

CoBpeMeHHOE COCTOSTHHE 37I0POBbsI HACEICHUS M PePOPMBI 3IpaBOOXPAHEHHS
B ['py3un BBIABHTalOT B YMCIIO HEOTIOXKHBIX 3a7ady IOBBIIICHHUS YPOBHS M KauecTBa
MEIUKO-CAaHUTAPHOM  TMOMOIIM, YpOBHS  KBamudukamuun u  dPpdexkTuBHOCTH
JESTeNbHOCTH Bpadeil B YCIOBHSX COKpAalleHHs OIOHKETHBIX ACCUTHOBAaHUM Ha
3paBOOXPAHEHUE M PACIPOCTPAHEHHS CTPAXOBOW MeEIMIMHBI. B 3TOi CBs3M
CTAaHOBUTCS HEOOXOOMMBIM IIE€PeXOJ] Ha HOBBI METOIOJIOTHYECKHH YpOBEHb
MEIUIIMHCKOW TIOMOIIM C HCIOJIb30BAaHHEM OBICTPO pPa3BUBAIOIIUXCS BBICOKUX
TEXHOJIOTUH. bomnbline NepcreKTHBBl B 3TOM IUIAHE OTKPHIBACT HCIOJIb30BAHUE
TEJIEMEANIMHCKUX  TEXHOJOTHH,  BKIIOYAIOMIMX  JIeUeOHO-TUArHOCTUYECKUE
KOHCYJIBTAIINH, YIIPaBJICHYECKHE, 00pa30oBaTe/IbHbIC, HAYYHbIE M NPOCBETUTEIHCKHE
MepompusATHsS B 00NacTH 3IpaBOOXPAHEHHsS, pealu3yeMble C IPUMEHEHHEM
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHI. B cBs3M ¢ 3TUM B HacTosIIee Bpems Bce boee
aKTyaJbHBIM CTAHOBUTCS CO3JaHUE CETH TEJIEMEIUIUHEI B [ py3un.

Kak MpI ykxe oTMeTHiaM B MpeAplaylieM maparpade IMOCTpOCHHE CceTei
TEJIEMETUIMHBI CBSI3aHO C ONpEeNICHHBIMU TpobiiemaM. Emie pa3 MOKHO OTMETHUTb,
4T0 Ha 3((EKTUBHOCTh pabOThl CceTel TeJleMEeIUIMHBI OOoJIbIIoe BO3/CHCTBUE
OKa3bIBAIOT CKOPOCTH Tepefaydl ayauo- W BUACO-WH(pOpMAIMU, obOecreueHue

HEOOXOAMMBIX MOIIIHOCTEH ammapaTHBIX UM MPOTPAMMHBIX PECYPCOB I 00pabOTKH
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nH(popMaIK, CTaHmapTU3aNMsa IepeaaBaeMord WHGOPMAIMH, OpraHU3aIlMOHHBIC
BOIIPOCHI pabOTHI B CETH, MTPABOBBIE, IICUXOJIOTUYECKUE, STUUECKHE MPOOTIEMBI.

3nech MOXXHO J00aBUTH €IIe OAHY K paHee CKa3aHHOMY - 3TO Mpoliema
OOBEIMHEHUS YXKE CYIIECTBYIONIMX CETeHd, K KOTOPBIM TMOJKIIOYEHO OO0JbIIoe
KOJIMYECTBO A0OHEHTOB [5]. M0OXHO, KOHEYHO IMOWUTH IyTEM CO3JaHHs aO0COJIIOTHO
HOBOW CETH TENeMEIUIMHBI, HO MPH ITOM BO3HHUKAIOT CEPhE3HbIE HKOHOMUYECKUE
npobnembl. Tem Oonee, 4TO, Kak MPaBUIO, B TeX MEAMUIMUHCKUX OPTaHU3AIMSX,
KOTOpBIE OOBEIUHSIOTCA B CETh TEIEMEIUIINHBI, YK€ CYIIECTBYIOT CBOU JIOKAIBbHBIE
CETH, B KOTOPBIX UCIOJB3YIOTCS MHOTOYUCIICHHBIC TTPOTOKOJBI. Pa3zHooOpasue ceteid,
a, CJIeIOBaTEILHO, M MPOTOKOJIOB OyIeT UMETh MECTO BCerJa. B kauecTBe apryMeHTOB
MOXHO NpUBECTH caenytomiee [1].

Bo-niepBbIX, ycTaHOBIIEHHass 0a3a CYIIECTBYIOIIMX CETEH YXKE TOCTaTOYHO
BEJIMKA W TMPOJOJDKACT pacTh. B pasIWyHBIX CETSIX HCHOJIB3YIOT pPAa3INYHbIC
npotokoisl — 310 TCP/IP, SNA, DECnet, NovelINCP/IPX, AppleTalk. B nocnennee
BpeMsi Bce Oosee momyispHbIM craHoBUTcs ATM. HakoHen, A CIyTHUKOBBIX,
COTOBBIX M WH(PAKPACHBIX CETei Bce OOJbIE MPUMEHSIOTCS CICIHUATN3UPOBAHHBIC
pPOTOKOJBI. Takast TeHASHIMS OyIeT COXpaHAThCS B Oipkaiiiee Bpems Omaromaps
HaJU4UI0 OOJBIIOr0 KOJWYECTBA YK€ CYIICCTBYIOIIMX CETEH H  IMOCKOJBKY
MIPOU3BOUTENIN CETEBOrO O0OPYIOBaHMS U MPOTPAMMHOIO OOECTICUEHHUsSI CTaparoTCs
HE TEPSITh CBOIO KIIUEHTYDPY.

Bo-BTOpBIX, IO MEpE TOro, Kak KOMIBIOTEPHI U CETHU CTAHOBATCS JCIIEBIIC,
YPOBEHB NMPHUHATHS PEIICHUN CTAHOBUTCS Bce HIKE. [103TOMY, MOKET OKa3aThCs, 4YTO
B Pa3NUYHBIX OTIEICHUAX OJHOW M TOW K€ OpraHu3allid, UCXOIS U3 CTOMMOCTHBIX
CO00paxeHwuid, Oy IyT UCIOJIL30BAHbI PA3TUYHBIE CETEBHIC PEIICHHS.

B-tperbux, pasnuunsie cetu (ATM, OGecnpoBoIHBIE CETH) OCHOBaHbBI Ha
aOCOJIIOTHO HOBBIX TEXHOJOTHUSX, TIOATOMY HENb3s YIUBIATHCS TOMY, UYTO C
MOSIBJIEHHEM HOBOTO O00OpYJOBaHUS MOSIBUTHCS M HOBOE MPOrPaMMHOE OOecrieueHue
U1t Hero. [losiBlIeHrEe HOBBIX TEXHOJIOTHH KOHEYHO YK€ TOBJICUET 32 COOOM CO3/IaHue
HOBBIX IMPOTOKOJIOB.

PaccmoTpumM criepyronime BO3MOXKHBIE B3aMMOJACHCTBHS ceTei: 1. mokaibHas
CeTh -JIOKAJIbHAs CETh, 2. JIOKaJIbHAs CETh — Ijo0albHas CETh, 3. TJIOOAIbHAS CETh —
riobanpHas ceTh, 4. JOKallbHAs CeTh — TIo0anbHasi CETh — JIOKallbHAs CeTh. B cimyuae

O6’I)GI[I/IH€HI/15[ CeTeH B CETh TCICMCAUIIMHBI UMCCT MECTO O6’I)GI[I/IHGHI/II/I MHOXKECTBa
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JOKAJbHBIX CETEeH pa3IMYHOro TUIA, TIJ00AJbHOW CETH C MHCIOJb30BaHUEM
CITyTHUKOBOH CBSI3H.

Cetn MOryT OTiMYaThcs pPAa3NUUYHBIMU Tapamerpamu [6]. B tabmune 1.3.
MIPEICTAaBIICHBI Pa3IMYMsl, KOTOPBIE MOTYT BCTPETUTHCS HA CETEBOM yYPOBHE.

VIMeHHO criaxuBaHHME OJTHUX pa3IMUUi  ABISETCA CaMbIM TPYIHBIM B
oobenuHeHnn ceredl. Korzma makeram NpUXOAWUTCS Iepecedb HECKOJIBKO ceTeld,
OTJIMYHBIX OT MCXOAHOHM, MOXXET BO3HMKHYTb MHOXXECTBO IpPOOJIEM, CBA3aHHBIX C
uHTEepdeiicaMu MeXIy CeTIMU.

Bo-mepBpIX, KOrja MakeTsl M3 OPHEHTUPOBAHHON Ha COEAMHEHHWE CETH
JOJDKHBI TIepecedb HE TPEOYyIOIIyl0 COEIUHEHUs CeTh, MX IMOPAIOK MOXET OBITh
HapyIlleH, YTO MOXKET BbI3BaTh COBEPILEHHO HENPEIBUICHHbIE PE3YIIbTATHI.

Bo-BTophix, yacto Oyzer TpeboBaThcs MpeoOpa3oBaHHe MPOTOKOJIOB. Taxke
NOHaI00UTHCS NpeoOpa3oBaHue anpecoB. llepenaua MHOTOAIPECHBIX MAKETOB 4Yepe3
CeTh, HE MOJAEPKUBAIOLIYI0O MHOTOAJIPECHYIO PACCBUIKY, MOTpeOyeT GpopMHUpOBaHUE
OT/ENbHBIX MAKETOB IS KaXJI0T0 ajpecara.

Paznuuus B MakcUMaJIbHOM pa3Mepe MaKkeToOB, MOXKHO CKa3aTh, MPEICTABIIAIOT
OJIHY U3 OCHOBHBIX MPOOJIEM.

Bomnpoc pa3Huiisl B kauecTBe 00CTyKMBAHUSI BO3ZHUKAET MPH Iepeade MaKkera
C 00s13aTeNbCTBAMU JIOCTABKU PEATBHOTO BPEMEHH I10 CETH, HE IMPelOCTaBISIOIEH
rapaHTUH peaJbHOr0 BPEMEHHU.

O6paboTka omubOOK, yIpaBiIeHHE MMOTOKaMU U 00pb0a ¢ meperpy3KaMu 4acTo
pasnuyaroTcs B Pa3IU4YHBIX ceTsX. Eciu oTmpaBuTeNns M MoJydaTelb OXKUAAIOT, YTO
BCE MaKeThl OyIyT JAOCTaBICHBI 03 OIMOOK M C COXpaHEHHE MOCIE0BAaTEIbHOCTH, a
CeTb MPOCTO HTHOPUPYET MaKEeThl, KOTJa €i YrposkaeT Meperpy3ka, WIN MaKeThl,
HANpaBIBIICh  PA3NIUYHBIMU IYTSMH, TPUXOMAT K IOJNydYaTeII0 COBCEM HE B TOM
HOpsi/IKE, B KAKOM OHU ObUIN OTIIPABJICHBI, TO MHOTHE IPUIIOKEHUS IIPOCTO HE CMOTYT
paboTaTh B TAKUX YCIOBUSIX.

Paznnume B MexaHuzMax O€30MAaCHOCTH, YCTaHOBKE IapaMeTpoOB, MpaBUII
TapuUKaUU W JaXe pa3lWYHble 3aKOHBI, OXPAHAIONIUME TalHY MEPENUCKH B

Pa3IMYHBIX CTPAaHaX, MOTYT MOCITYXHUTh MPUYMHON MHOTHX MTPOOIIEM.
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Tabmuma 1.3. OTauyus Mexay CeTIMH Ha CETEBOM YPOBHE

AcHeKT

Bo3Mo:kHBIE 3HAYEHHS

IIpenaraemelii cepBuc

IIpoToko:sl
Anpecarust
MHoroaapecHasi pacchlIKa

Pasmep makera
KadectBo 00cmyXrBaHMs

O0paboTka omrdok
YnpapieHue NOTOKOM
Boprba ¢ meperpyzkamu

Bbe3omacHocTh
ITapameTpsl

Tapud

OpueHTHpOBaHHBIE HA COCAMHEHHE WIH HE TpeOyromue
COCIIMHEHUS

IP, IPX, CLNP, AppleTalk, DECnet u mp.
[Tnockas wim uepapxuveckas
[IpucyrcrByer 170031 OTCYTCTBYET
ITUPOKOBEIIAHHE)

VY Ka)XoM ceTH eCTh CBOM MAKCUMYyM
MoskeT NpUCYTCTBOBATh WM OTCYTCTBOBaTh. MHOTO

(a TaKxKe

pa3HOBUIHOCTEN
HaIIG)KHaH, yOoopsaagod€HHasd WU HEYTIOPAAOYCHHAA
JIOCTaBKa

Ckonp3siliee OKHO, YIPaBIEHUE CKOPOCTHIO, APYToe WU
HUKAKOTO

[pIpsiBOE BEIpO, CAEPKUBAIOLIEE MTAKETHI U JIP.

[IpaBuna cexperHoCTH, MUGPOBAHUE U T.II.

pasITUIHBIC TalM-ayThl, CTICIH(UKAIINAS TOTOKA U TIp.

[lo BpeMeHM COEIMHEHHUsS, 3a MAaKeT, MOOAUTHO WK

HHUKaK

Kpome Bcero BhleckazaHHOTO, HEOOXOIUMO OTMETUTH, YTO B OOBEAMHEHHBIX
CEeTSIX TEJEMEIUITUHBI, KaK TPABHIIO, MPOBOISITCS BHUICOKOH(PEPEHINH, TOCKOIBKY
BHJICOKOH(EPEHITUSI — 3TO OCHOBA TeJleMeAMIMHBI. OpraHu3aius BHICOKOH(PEPEHITUN
ITOBBIIIAET BUICOKOH(EPECHIINS

KOMHBIOTCpHOﬁ CCTH, TaK KaK

Harpysky

XapakTepu3yeTcss OONbIIMMUA HHPOPMALMOHHBIMUA TOTOKAMH.
Bmecte ¢ 3THM HEOOXOOUMO 3aMeTh, YTO BHJCOKOH(PEPEHIIMH YaCTO

MIPOBOJIATCS Yepe3 CIyTHUKOBYIO CBSI3b, UTO HAKJIaJbIBAET CBOM TPEOOBAHNUS HA CETh.

CpaBHEHHE CIYTHHUKOBOM CBSI3M C HAa3eMHBIMHM BHUJAMHU CBS3H MOXET OBITh
nojie3Ho. He Tak gaBHO Ka3anock, 4To Oyayiee abCONIOTHO 3a CITyTHUKOBOM CBSI3BIO,
HO C TIOSIBJICHWEM OITOBOJIOKOHHBIX KaOesel CUTyalust paauKaibHO H3MEHUIIACK.
HeoxunaHHO ONTOBOJOKOHHBIE KaOenu cTald MOOEAUTEISIMH B KOHKYPEHTHOH
O0oppbe C JApPYrUMHM CpeicTBaMH CBs3U. TeM He MeHee, CIyTHUKU 3aHUMAloT
OTIpEICJICHHYIO TMO3UIIMIO, MpeIaras yCiIyrd, HeJJOCTYIHbIE Il KaOeIbHON CBS3U.
Paccmotpum HekoTopble U3 HUX [7].

Bo-miepBbIX, ONTOBOJIOKOHHBIN Kabenb, O€3yCIOBHO, o0OJiamaeT OoJbiiei
IPOIYCKHOM CIIOCOOHOCTBIO, YeM BCE KOT/Ia-JIMO0 3amyIleHHbIE CITyTHUKU CBSI3U, HO
3Ta MPOMYCKHAsi CIIOCOOHOCTh OKAa3bIBAECTCS HENOCTYNHOW Ui OoJsblIel YacTh
TeleQOHUU  OINTOBOJOKOHHBIE  KaOenu

nosnb3oBarene.  Mcmnone3yemble B
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o0ecreunBalOT  OJHOBPEMEHHYIO  MEXKIYTOpOJHIOI0  CBSI3b  JUII  MHOTHX
MOJIb30BaTeJel, HO HE BBICOKYIO TMPOMYCKHYIO CIHOCOOHOCTh WHAMBHUAYATbHBIM
nojp3oBaresiM. Jlumbs  HeOonblasgs dYacTh IOJIb30BaTeNell MMeeT JOCTyN K
ONTUYECKOMY KaOellto, MOCKOJbKY Ha IyTH Y HUX OKAa3bIBAa€TCSI BUTAs Mapa MECTHOM
tenedonnoit muaun. [Ipu nepenave AaHHBIX MO ATOM JIMHUM C TTOMOIIBIO MOJIeMa Ha
ckopocTu 28,8 KOWT/C MpOMyCKHas CIHOCOOHOCTh HHMKOrAa He Oynaer Bwime 28,9
KOHUT/C, HE3aBUCUMO OT TOTO, KaK OCYIIECTBIISIETCS MPOMEXKYTOUHas CBs3b. Ecim ke
HCIIOJIb30BaTh CIIyTHUKOBYIO CBSI3b, TO JOCTATOYHO YCTAHOBUTH COOTBETCTBYIOLIYIO
aHTEHHY, KaK II0JIb30BaTellb CTAHOBHUTCS a0COJIOTHO HE3aBHCHUMBIM OT Tene(OoHHOMH
nuaun. [lomp3oBaTeny, KOTOPHIM HY’)KHA MPOIYCKHash CIOCOOHOCTH okoyio 40-50
MOUT/C MOTYT apeH0BaTh ONTOBOJOKOHHYIO JIMHHUIO, HO 3TO JAOBOJIBHO JAOPOTO 1a U
JOCTYIHO AAJIEKO HE BCEM U HE BE3JE.

Bo-BTOpBIX, CIyTHHKOBas CBSI3b B OCHOBHOM HCIHOJIBb3YETCSI MOOWJIBHBIMU
nonb3oBarensiMu.  [lomp3oBarenu TpeOyroT TenedOHHYIO CBA3b B Pa3IUYHBIX
MOJIBIDKHBIX cUTyanusix. HazemHble onTuyeckue kaOenu B TaKOH CUTyallud HUYEM HE
MOTYT MOMOYb, TOTJIa KaK CIyTHUKOBBIC JIMHUU C 3TOW 3ajauell crpaBisioTcs 0e3
npobneM. ONTHMaNbHBIM 3/1€Ch MOXET OBITh COBMECTHOE HCIOJIB30BAHUE COTOBOTO
TenedoHa U ONTHYECKOTO Kabes.

B-TpeTbux, CIyTHUKU OKa3bIBAIOTCS MOJIC3HBIMHU TaM, Iie HYKHO 00€CIeYUTh
LIMPOKOBEIIAHNUE.

B-ueTBepThIX, CHOYTHHUKOBas CBsS3b HE3aME€HUMa B TPYAHOJOCTYIHbIX
MECTHOCTSIX, a TAK)KE MECTaX C IJI0XO0 Pa3BUTON HHPPACTPYKTYPOH.

B-mAThIX, HCMONB30BaHUE CIYTHUKOBOW CBS3U MpOINE Tam, TAe TPYIHO
MOJIYYHTh pa3pelieHue Ha MPOKIAIKy KaOes.

B-mecthix, cryTHHKOBasi CBSI3b yJOOHA Tam, TIe KPUTHUECKUM (PAKTOPOM
OKa3bIBACTCSI CKOPOCTh YCTAHOBKHU CBsI3U (apMust M (JI0T BO BpeMsi OOCBBIX JEHCTBUN).

Takum 00pa3om, MOXHO CUUTaTh, YTO Pa3BUTHE CBSI3U CPEACTB CBS3U
3aKJIIOYAETCSI B COBMECTHOM HCIIOJb30BaHUM ONTOBOJIOKOHHOW TEXHUKHU CO
CIlyTHUKOBOM CBS3bI0. B HEKOTOpPBIX CIydasX CIIyTHUKOBOM CBSI3M OTHACTCS
npeanouteHue. Pemraromniee 3HavueHHE OyJeT MMETh SKOHOMHUYECKHHA BOIPOC. XOTS
ONTOBOJIOKOHHBIE Ka0enu 00ecreynBaloT BBICOKYIO MPOIMYCKHYIO CHOCOOHOCTD,
CITyTHHKOBBIE CPEJICTBA CBSA3M OKAa3bIBAIOT UM KOHKYPEHIIHIO B 00JaCTH IICH.

Taxum oOpazom, npu [IOCTPOCHUU U I E HOJTyYEHUs

BBICOKOHpOI/IBBO,Z[I/ITeJ'IBHOI\;I CE€TH TCICMCAUIIUHBI, HCO6XOI[I/IMO Y4E€CTh MHOXECTBO
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dakTopoB. Jlis Toro, 4TOOBI 0OECTIeUnTh TPEeOyeMblid YPOBEHBb (YHKIIMOHUPOBAHUS
00BEIMHEHHON KOMIBIOTEPHON CETH TEIeMEIUIMHBI, CliepBa HEOOXOIUMO PEIIUTh
BOIPOC OLIEHKU CETH BUICOKOH(EpPEHIINU. B CBS3U C 3TUM CTaHOBUTCS HEOOXOIUMBIM
BbIpa0OTaTh CHCTEMY II0Ka3aTesei, AAloIlyl0 BO3MOXKHOCTb OLIEHUTh KadyeCTBO
(GYyHKIMOHUPOBAHMST CETH. 3aTeéM HEOOXOAMMO TMPOBECTH  MOJEIMPOBAHUE
KOMIIBIOTEPHOW CEeTH MJii MaKCUMaldbHO TOYHOW OLIGHKH TMapaMeTpoB CETH
TenemenuiuHel. [locne monydeHus 3HAYeHHWM TMoOKa3aTesel, HE YIOBJIETBOPSIIOMIMX
MOCTABIICHHBIM TPEOOBAHMSI, CTAHOBUTCS HEOOXOJUMBIM MPOBEACHUE ONTHMH3AIIIO
KOMITHIOTEPHOM CETHU C ETIBI0 YIIYUIIeHUH ee KadecTna [8].

[TooToMy B JaHHOW JUCCEPTAIIMOHHOW palbOTEe TIOCTaBIEHbI W PEIICHBI
CIIEYIOIINE 3aJaUH:

1. pa3paboTka cucTeMBbl OIEHKH 3()()EKTUBHOCTH KOMIBIOTEPHON ceTu
00JBIIOTO pa3Mepa, (PYHKIHMOHUPYIOMIEH B YCIOBHUSX HWHTCHCUBHOW HAarpys3KH,
KOTOpasi 1aeT BO3MOXKHOCTh Han0oJiee TOYHO OLIEHUTh MTPOU3BOJUTENILHOCTh CETH;

2. pa3paboTka Mojeneil, KoTopble OyAyT MOCTPOCHBI Ha OCHOBE ammapara
TEOPUH MAcCOBOT0 OOCITY>KHBaHUS, U KOTOPBIE JaAyT BO3MOXKHOCTh Hanbojee TOYHO
OIICHUTh OCHOBHBIC MapaMeTpbl (PYHKIMOHUPOBAHUS KOMITBIOTEPHOU CETH OOJBIIOMN
pa3MepHOCTH, paboTaroIel B yCIOBHSIX MOBBIIIICHHOW HArPY3KH;

3. onTUMU3AUSA CTPYKTYPhl KOMIBIOTEPHOM CETH C LEJbIO MOBBIIICHUS €€

MMPONU3BOAUTCIILHOCTH.
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2. Bompocs! pa3pabOTKH U OLIEHKY KOMIBIOTEPHBIX CeTeH

2.1. K Bompocy oneHKu ceTeli BUieOKOH(pePeHIIHi

B 1memom, BOIPOCH TPOM3BOIAMTENBHOCTH SIBISIOTCS OYEHb BAXXHBIMH B
KOMITBIOTEPHBIX CETSIX. OJTO OCOOCHHO KacaeTcs oObenuHeHHbIX ceredd. Korma
MHOKECTBO KOMITBIOTEPOB OOBEAMHEHO BMECTE, UX B3aUMOJCHCTBHE CTaHOBUTCS
OYCHb CJIOXHBIM M YacTO HENpeicKazyeMbIM. YacTo 3Ta CIIO)KHOCTh NPUBOIUT K
HU3KOHN IPOU3BOJIUTEIBHOCTH.

Oxapakrepu3yeM NpUYUHBI, BIUSIONIUE HA MMPOU3BOIUTEIBHOCTh KOMIBIOTEPHBIX
cerei B 1iesom [1].

OnHOM W3 TPUYMH CHIWKECHHUS TPOU3BOAUTEIFHOCTH SIBIAIOTCS  3aTOPHI,
BBI3BIBAEMBIC BPEMEHHOM IEperpy3kod pecypcos. Ecinv Ha mapmpyTu3aTtop BIPYT
npudyner Oonpline Tpaduka, 4eM OH CIIOCOOEH 00pabaThiBaTh, CO3MAETCA 3aTOp U
MIPOU3BOIUTENLHOCTh PE3KO MaJaeT.

[Tpon3BOAUTENFHOCTh PE3KO Ma/laeT, €CIM BO3HUKACT CTPYKTYpPHBIA IucbanaHc,
HampuMep, TUTA0WTHAs JIMHUS CBS3M MPHCOCIUHEHAa K KOMIIBIOTEPY C HHU3KOH
MPOM3BOAUTENHHOCTh, HE CIOCOOHOMY JOCTaTOYHO OBICTpO  00pabdaThIBaTh
MPUXOMAIIUE TAKeThl, TaK YTO HEKOTOphIE MAaKeThl OYyAYyT TEpATbCA. DTHU MAKEThI
OyayT mepenaBaThCsi TOBTOPHO, 4YTO TMPHUBEAET K YBEIUYCHHUIO 3aJCPXKKH,
HETPOU3BOJUTEIHLHOMY HCIOJIB30BAHUIO IPOIMYCKHON CIIOCOOHOCTH W CHW)KEHHUIO
o011eit MpOU3BOAUTEIILHOCTH.

[Teperpy3ka Takke MOXKET BO3HHMKaTh CHHXpOHHO. Hampumep, ecnu mnaker
COJIEP>KUT HEBEPHBIN aJIpec, TO MOIyUyaTellb BEPHET 00paTHO cooOIIeHne 00 omuoKe,
B pe3yJbTaTe 4Yero NMpOM30HAET TMOBTOpHAs mepenada. Eciam mepemada HEBEPHOTO
Makera TMPOUCXOIUT LIMPOKOBEIIATEIbHO, TO, COOTBETCTBEHHO, 3TO BBI3OBET
naBUHHBIN 3G ekt coobiieHuii 00 ommoKe U MOBTOPHBIX Nepenad. Takoif xe 3pdexT
NPOUCXOTUT TPU  OTKIIOYEHHH DBJCKTPOIHEPTHH, KOI/la TMpH  BKIOYEHUHU
KOMITBIOTEPOB KaX/IbI U3 HUX HAUWHAET 0OpalieHne K cepBepy.

Jlasxe mpu OTCYTCTBUU CHUHXPOHHOW HArpy3KH W HaJMYUHU JIOCTATOUHBIX PECYpPCOB,
MPOU3BOJUTENILHOCTh CETH CHUKAETCS H3-32 HEBEPHBIX CHCTEMHBIX HACTpPOEK.
Hanpumep, KoMIploTep MOKET UMETh MOLIHBIN MPOLECCOP U JOCTATOUYHYIO MaMATh,

HO €CJIM Y HETO BBIACIICHO Majio MaMmsTu noj Oydep. AHaAIOTUYHO, €CJIU MpoIeccam
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00pabOTKH TMOCTYMAIOIUX MAaKEeTOB MPUCBOECH HEJIOCTATOYHO BBICOKUU MPUOPHUTET,
HEKOTOpPBIE MAKEThl MOTYT OBITh MOTEPSHBI.

Takke Ha MPOU3BOJUTEIBHOCTh MOTYT TOBJIMSTH HENPABUIBHO YCTAHOBJICHHBIC
3HAYEHUS TAIMEPOB.

C mosiBIeHUSIMM TUTAaOWUTHBIX CETe MOSBUIMCH HOBBIE MPOOJIEMBI, Kacarolirecs
opranmzanuu  paboThl B  KaHajax MO CTapoMy, YTO HE  3arpyaer
BBICOKOIIPOU3BOIUTENbHBIE KaHAMIBI U3-32 YCTAPEBIINX MPOTOKONIOB. B Takux cimyuasx
IpU aHajgu3e TMPOIYCKHOM CIMOCOOHOCTH TOJIE3HO oOOpamiaTh BHMMAaHHE Ha
MIPOM3BE/ICHNE MPOMYCKHOM CHOCOOHOCTM M BpeMeHM 3aaepxkku. IIpomyckHas
CrocOOHOCTh KaHana ( B OMTax B CEKyHIy) YMHOXKAeTCS Ha BPEMs MPOXOXKICHUS
curHaiga B o0a koHHa (B cekyHna). B pesynpTate moiydaercs €MKOCTh KaHajia B
o6urax. DTO MOXHO HCIIOJIB30BaTh C LIEJIbIO OIIEHKU 3arpy3KH KaHaia, 00JIadaronero
BBICOKOW MPOIYCKHOM crocoOHOCTRIO. Kak MBI ye OTMeTHIH, 3Ta mpodiieMa HMeeT
MECTO IMPH UCIIOJIb30BAHUU CTAPhIX MPOTOKOJIOB B BEICOKOCKOPOCTHBIX KaHaaX.

Eme onna npoGiema mpou3BOAUTENFHOCTH CBSI3aHA C MIPUIIOKEHUSIMU TUIIA BHUJIEO
U ayauo, JUIsi KOTOPBIX BpPEMEHHBIE MMApaMETPhl SBISIOTCS KPUTHYECKHUMU.
OOecneunTh KOPOTKOE CpelHee BpeMsi Iepefadd 3[ech HelOoCTaTOYHO. Tpedyercs
TaKkke o0ecrneynuTh HEeOOJBIIOe 3HAUEHHE €r0 CPeIHEKBAIPaTHYeCKOTO OTKIOHEHUS.
Jlna noctrxeHne oobeux meneit Tpedyercs HeMallo HH>KEHEPHBIX YCHITHH.

B menoM MOXHO cka3aTh, YTO KadeCTBO (DYHKIIMOHMPBOAHUS OMHMCHIBAEMBIX
CEeTel OLIEHHWBAETCS C MOMOUIbIO MoKa3areneil 3(Q(PEeKTUBHOCTH, T.€. XapaKTEPUCTUK,
OTIPECTSIONIUX CTENEHb MPUCIOCOOICHUSI CUCTEMBbl K PEIICHHIO BO3J0XKEHHBIX Ha
Hee 3a1a4 [9].

[Tokazarens 3¢p(HEKTUBHOCTH JOHKEH YUYUTHIBATH BCE OCHOBHBIE OCOOCHHOCTH,
CBOMCTBA CHUCTEMBbI U YCIIOBUS €€ (YHKIMOHHPOBAHHSA, A CJIEJOBATEIBHO JIOJIKEH
3aBHCETh B O0IIEM cly4ae OT M[apaMeTpoB BXOSIIMX IOTOKOB 3asBOK Ha
BBHITIOJTHEHHE PaboT, XapaKTePUCTUK BBITIOIHSAEMBIX pabOT, CTPYKTYPHI U ITapaMeTpoB
anmnapaTHbIX KOMIUIEKCOB M CETH Iepelayd JaHHBIX, a TakKXKe I[apaMeTpoB
XapaKTepU3YIOIIM BO3JICUCTBUE BHEIIHEHW CpEObl Ha CHUCTEMY. Tem cambim
nmokazaTesnib  A((OEKTUBHOCTH  OMpeAenseTrcss mpoieccoM  (yHKIMOHUPOBAHUS
CUCTEMBI, T.€. BISETCS (PYHKIIMOHAIOM OT MPOILECCOB (PYHKIIMOHUPOBAHUS, TaK UTO
MHOXECTBO IPOLECCOB (YHKIMOHUPOBAHMS, DPA3TUYAIOUINXCS YCIOBHSAMH U
pexumamu  paboOThl, OTOOpakaeTcs Ha MHOXKECTBO 3HAYEHHUH  IMOKa3aTels

s dextuBroCcTH [10].
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Taxkum oOGpa3om, mokazarenb 3QPEeKTUBHOCTH (PYHKITMOHUPOBAHKS CETH B 00IIEM

CJIydac MOXKET OBITH MMPpEACTABJICH B BU/IC HCKOTOpOfI 3aBUCHMMOCTH THIIA

F=F(AM,S,V) 2.1)

re A - MHOXECTBO NapaMETPOB BXOMAIICTO B CHCTEMY IIOTOKa 3asBOK Ha
BBITIOJIHCHUEC pa60T (‘II/ICJ'IO U MHTCHCUBHOCTH COCTABJIAIOHIUX IMOTOK 3asABOK pPa3HbIX
KJIaCCOB, THUIIbI U MAapaMCTPbl 3aKOHOB pacCIpCACIICHUA MHTCPBAJIOB BPEMCHHU MCKIY
MOMEHTaMH TIOCTYIUICHUSI PA3JIMYHBIX 3asBOK, IOIyCTHMbIC BpEMEHa OXKUIaHUS
oTBeTa s pa3HbIX a0OHEHTOB M T.A.); M — MHOXECTBO IapaMeTpOB,
XapaKTePU3YIOIIUX  OTHENbHbIE  WH(GOPMAIIMOHHBIE  paOOThI, CBS3aHHBICE C
peain3anuell 3asBOK COOTBECTBYIOIIMX KIACCOB, M OMPEIEISIONINX IMOTPEOHBIE
3aTpaThl PECYPCOB CUCTEMBI [T BHITIOJTHEHHUS ATHX padoT (3aTpaThl HaMsTH, BPEMEHU
mporieccopa M BHEIIHUX YCTPOKMCTB, KaHAJIOB TNepeAayd MaHHBIX H T.O.); S —
MHOXECTBO CHCTEMHBIX IMapaMEeTPOB, OMPEICISIONIMX CTPYKTYPy CETH, CHCTEMbI
nepcaaund JOJaHHBbIX, OTACIIBHBIX KOMIUICKCOB, XAapPAaKTCPUCTHUKU TCXHUYCCKUX U
MporpaMMHLBIX CpE€ACTB CHCTCMbI, aJII'OPUTMbI YIPABJICHUA I/IH(l)OpMaIII/IOHHI)IMPI
nporieccaMd B CHCTEME M T.I., V — MHOXXECTBO IMapaMETPOB, XapaKTEPU3YIOIIHX
BO3/ICHICTBUE BHEIIHEH CpeIbl MOCPEACTBOM 3aJaHHs TOTOKOB BBIXOAA M3 CTPOS
KOMITOHEHTOB CUCTEMBI 11O BO3I[CﬁCTBHCM BHCIHIHUX q)aKTOpOB.

B cBoto ouepens pyHKIIMOHUPOBAHHE CETH CBSI3aHO C pean3alreil COBOKYITHOCTH
B3aUMOJICHCTBYIOIIMX TMPOIIECCOB mepenadyu u oOpabotku wuHpopmanuu. T.e.
OTIPENIENISIETCSl COBOKYITHOCTh B3aUMOJICHCTBYIOIIUX HH(DOPMAIIMOHHBIX IPOIECCOB.
IIpu 3TOM 371€MEHTBI MHOXKECTBA A ¥ M 13 2.1 MO3BOJISIOT ONPEAETUTH IS KaXkKI10T0
3aJjaHHOr0 HaboTa S mapaMeTpbl OTAENBHBIX HMH()OPMAIMOHHBIX IPOIIECCOB,

paccMaTpUuBaACMbIX U30JIUPOBAHHO, d DJICMCHTDLI SuVv MOTYT OBITH MCITOIb30BAHEI JJIsL

XapaKTEepUCTUKM  B3aMMOXKEHUCTBUS ~ MH(OPMAIMOHHBIX  IMPOLIECCOB IMPH  HX
COBMECTHOHN peanu3aluuu B peaiabHOW cucteme. OtTcroa cCleayeT, 4TO OLIEHKa
KauecTBa (YHKIMOHMPOBAHMSI CETH MOXKET OBITh CBEJEHAa K OIEHKE KayecTBa
OpraHu3any HHPOPMALMOHHBIX IIPOLIECCOB B CUCTEME B IIEJIOM.

ITpu BbIOOpE Moka3zaTeneit 3ppekTnBHOCTH (HYHKIIMOHUPOBAHUS CIOXKHBIX CUCTEM,
paboTarouX B YCIOBHUIX BO3JIEHCTBUS CIydaifHBIX MPOIECCOB, OOBIYHO MOIb3YIOTCS

CpCAHUMHU 3HAYCHUAMU COOTBCTCTBYIOIIHX q)YHKHI/IOHaJ'IOB oo BCPOATHOCTAMU
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HEKOTOPBIX CIy4YalHbIX COOBITHH. [l ceTM TakuMU BeJIMUYMHAMU MOTYT OBITh:
cpemHee BpeMsl peanu3allid  HEKOToporo Habopa HHQOPMAIMOHHBIX padoT,
ONPEACIISIEMOIO COBOKYITHOCTBIO IMPOLIECCOB YIIPABICHUSI B CUCTEME; CPEIHEE BPEMS
peaKury CUCTEMBI HA 3aABKH HEKOTOPOTO KJIacca, U3MEPSEMOe, HalpuMep, C MOMEHTa
MIOCTYIUIEHHUs 3asBKM B CUCTEMYy M JI0 MOMEHTa TMOJY4YEHHs pe3yJbpTaTra
WH(MOPMALIMOHHBIX pabOT a0OHEHTOM (3Ty BEIMYMHY WHOTJA elle Ha3bIBaloT
BpEMEHEM JI0BeIeHUsI HHPOpMaIuu 10 a0OHEHTa, 0COOEHHO KOT/1a UCTOYHHK 3asBKHU
U TIOJy4aTellb pPe3yJbTaToB MH(OPMAIMOHHBIX padOT HE COBMAAAIOT); BEPOSITHOCTH
JOBEIICHUST OIPEICICHHON MH(OPMAIMK 32 BpeMsi, HE NPEBHIIIAOIICe 3aJaHHOTO U
T.I.  YKa3aHHbIE  [IOKa3aTeJM  JIETKO  HMHTEPIPETUPYIOTCS B MOHATHSX
nH(pOPMaILIMOHHBIX MPOIIecCOB. B camoMm niene, cpeHee BpeMsl peakilMi CUCTEMBI €CTh
HE YTO WHOE, KaK CpellHee BpeMs pealu3allid COOTBECTBYIOMIETO HHPOPMAITMOHHOTO
MpOLECCa, BBIYMACICHHOE C YYETOM IIOMEX, BO3HHUKAIOIIMX B PE3yJbTaTe
B3aMMOJICHCTBHS C IPYTUMH MH()OPMALIMOHHBIMU MPOLIECCAMU; aHAJIOTUYHO Cpe/iHee
BpeMsl BBINOJIHEHUS 3aJaHHOrO0 Habopa HMH(OPMAIMOHHBIX paboOT oOIpeaenseTcs
MyTeM pacueTa CpeJHEr0 BPEMEHHM peall3allid COOTBETCTBYIOIIETO0 Habopa
MH()OPMAIIMOHHBIX MPOLIECCOB, B KOTOPOM MOMEHTHI MOCTYIUICHUS 3as8BOK B CHCTEMY
OTpaXaloT TOTPEOHOCTH TMPOLECCOB  YIMPABJICHUS; BEPOATHOCTb  JIOBEICHHS
uHboOpMallMl 3a 3aJaHHBIA MHTEpPBaJ BpPEMEHU pACCUMUTHIBACTCS Ha OCHOBE
HEKOTOPOM CTAaTUCTUKH BPEMEHU pealu3alliid COOTBETCTBYIOMIMX WH()OPMAIMOHHBIX
niporieccos [11].

Yacto npu oneHke kayecTBa (GyHKIIMOHUPOBAHUS CEeTel MPUMEHSIOT MOKa3aTely,
HE SBISIONIMECS TOKazaTeasiMu J(PGEKTUBHOCTH, a XapaKTepHU3YIOIIHUe CTeNeHb
UCTIONIb30BAaHUsSI  JJIEMEHTOB CHUCTEMBI (HAampuMep, OTICIBbHBIX  KOMILIEKCOB,
MaplHIpyTU3aTOPOB, KaHAJIOB TMepeJaydl JaHHBIX) U Jpyrue CcBoicTBa. Takou
MOKa3aTelb MOXET BbIpakaThCsi B BUe BekTopa pasmepHoctd N ( rae N — yucio
OLICHWBAEMBIX JIEMEHTOB CUCTEMBbI), KOMIIOHEHTBI KOTOPBIX XapaKTEePU3YIOT 3arpy3Ky
OTJACJIBHBIX 3JIEMEHTOB W BBIYHCIIIIOTCS, HAIPUMEP, KaK OTHOLIEHUS CyMMAapHOIO
BPEMEHU 3aHATOCTH 3JIEMEHTOB B TEUYEHHE HEKOTOPOrO HHTEpBajga BPEMEHU K
JUINTETBHOCTH HTOTO0 MHTEpBaia. YKa3aHHBIM TIOKa3aTelb BecbMa YJI00€H Ipu
aHaJIM3€ CHUCTEMbl JUIsl BBISIBJICHUS Y3KHX MECT W H3BICKAHUS BO3MOXKHOCTEH ISt
nepepacnpeenenus pabodeil Harpy3ku B cucteMe. MccrnenoBanne nHOOPMAIIMOHHBIX
MPOLECCOB HA YPOBHE BBIYMCIUTEIBHBIX KOMILJIEKCOB CBA3aHO C BBEICHHE TaKOIO

IMOKa3aTciisd, KaK IIPOITyCKHas CIIOCOOHOCTD KOMIIJICKCA, OIpEACIIeMOro CpcaHuM

70



YHCIIOM 3asBOK Ha MH()OPMAIMOHHBIE PA0OTHI, KOTOPHIC BHIYMCIUTEIBHBIN KOMILIEKC
crioco0eH 00CIyKUTh B SMHUILY BpeMeHH. B pamkax oOmiell KOHIEIHH, CBSI3aHHO
C OIpEIesIeHUEM U PAaCCMOTPEHHEM COBOKYITHOCTH M()HOPMAIIMOHHBIX MPOIEIICCOB ,
nomo0HbIe TOKAa3aTeI PAacUMTHIBAIOTCS IO pe3yjibTaraM  aHalu3a 3aJaHHOM
COBOKYITHOCTH MH(OPMAIMOHHBIX ~IPOIIECCOB U AJITOPUTMOB  yIIPaBJICHHS
UH()OPMAIIMOHHBIMH MPOLIECAMH, YTO MO3BOJSIET ONPEICIUTh MOTOKH 3alpOCOB Ha
HCIIOJIb30BaHUE KAXKIOTO AJICMEHTA CETH, a CIII0BATEIbHO, BEIYMCIUTD €ro Harpys3Ky,
MPOIYCKHYIO CIIOCOOHOCTD U T.].

I[HSI CJIOKXHBIX CHUCTEM, K KaKUM OTHOCATCA CCTHU TCICMCIAWIMHBI, MMPAKTUYCCKH
HEBO3MOKHO BBIICIUTH CMHCTBEHHBIN TOKa3arellb 3G (EeKTHBHOCTH, TO3BOJISIOMINIA
OXapaKTepH30BaTh HHTEPECYIOUIME TMOJIb30BaTEIsl AaCHEeKThl (DYHKIHOHUPOBAHHS

cucreMmbl. IloaTomMy paccmarpuBarOT HEKOTOPYIO COBOKYIIHOCTb —IIOKa3aTelei

3GGEKTUBHOCTH, KaXIbIH W3 KOTOPBIX XapaKTepU3yeT CTEMEHb JOCTH)KEHUS
CUCTEMON HEKOTOpPOM 4YacTHOM 1enu. IIpu 3TOM YacTHbIE LEIU U COOTBECTBYIOILIUE
nokazaren 3((EKTUBHOCTH TOJDKHBI OBITh COTJIACOBAaHBI B CHCTEMHOM ILIaHE, T.C.
JOCTHKEHHE YaCTHOM LIeNIN JJOJDKHO CIIOCOOCTBOBATh BBIITOJHEHUIO OCHOBHOM 3a7auu
cucteMsl. [Io aHaIOrMM ¢ BBILIEU3I0KEHHBIM MOKHO MOKa3aTh, YTO JIFOOOW YaCTHBIH
[I0Ka3aTellb, SIBJISFOLUICS XapaKTEPUCTUKOMN HEKOTOPBIX aCIIEKTOB
(GYHKIMOHMPOBAHUS CETH, MOXET OBITh pPACCUMTAaH TI0 pe3yjibTaTaM aHajHu3a
COBOKYITHOCTU B3aMMO/IEHCTBYIOLINX NH(OPMALIMOHHBIX IIPOLECCOB, 0TOOPaKAIOIINX

nporecc GyHKIMOHUPOBAHUS CUCTEMBI.

2.2. IIpoexTupoBaHVe BEICOKOIIPOM3BOJUTEIBHEIX CeTeil

3mech  MOXHO TPHBECTH  CIEAyIOIIHE  OOIIMe  PEKOMEHIAIUU  I10
MIPOEKTUPOBAHMIO POU3BOAUTEIBHBIX cucTeM [7,12].

B mnepByio ouepens, HEOOXOOUMO OTMETUTh, YTO CKOPOCTh ILIEHTPAIbHOTO
MPOLIECCOpa UTPaeT HEMATOBAXXHYIO POJIb B TOBBIIIICHUH MTPOU3BOIUTEIILHOCTH CETH.
CkopocTh mporeccopa Aaxe BaXXHEE CKOPOCTH CeTH. MOXHO OTMETUThb, 4TO
HaKJIaJHbIE PACXOJbl ONEPALMOHHONW CHUCTEMBI U MPOTOKOJIA COCTABISAIOT OCHOBHOE
BpeMS 3a/Iep>KKH CETeBOM omepaiuu. Y IBOEHHE IMPOU3BOIUTENILHOCTH Mpoleccopa
HEPEeIKO MOKET MPUBECTH MOYTH K YJBOCHHIO MPOIYCKHON CIOCOOHOCTH KaHama

[13].
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Jlanee MOXHO 3aMETUTh, UTO 00pabOTKa KaKIOTO MaKeTa BBI3BIBACT OOJIBIITHE
HAKJIAJHBl PacXoJbl, KOTOPbIE CBA3aHBl ¢ O0OpabOOTKOM 3arolioBKa W OIpeleTICHHbIE
3aTparhl UAYT Ha 00paboTKy OaiiroB. [loMMMO HakKIagHBIX PAcXOAOB OOpPabOTKH
3aroJioBKa TAaKeT BBI3BIBACT IMpepbIBaHHE Mpoleccopa, 4to B RISK-mporeccopax
HapyImaeT KOHBeWep palboTel, cCHUXaeT 3(PPEeKTUBHOCTH pabOTHI K3IIa, Tpedyer
W3MEHEHHUs KOHTEKCTa pabOThl YIpaBICHHUS NaMSITBIO M COXpPAaHEHHS B CTEKe
3HAYUTENILHOTO YHCIIa PEruCcTPOB mporeccopa. OTCroaa MOKHO CAENaTh 3aKII0UEHNE,
YTO JJIsS COKPAIIEHUS MPOIIECCOPHBIX W MPOTPAMMHBIX PAaCXOJ0B HYKHO COKPATHUTH,
KOJIMYECTBO MMAKETOB.

bonbiryto posib B MOHMKEHUH MPOU3BOIUTEIILHOCTH UIPAIOT MEPEKITIOUEHUS
KOHTEKCTa (M3 peKuMa si7jpa B MOJIH30BATENS U HA000POT), KOTOPBIE 00IATAt0T PSIOM
HEMPUSTHBIX CBOWCTB, HamojoOue ¢ mpepbiBaHusMU. CaMoe HENpUATHOE B HHUX —
notepst k3ma. KonrmuecTBO MepeKIIIoueHN KOHTEKCTa MOXKET OBITh COKPAIICHO NP
MOMOUIM BHyTpeHHero OydepupoBaHHs JaHHBIX BbI3bIBAEMOW  MPOIEAYPOH.
AHaJOTUYHO, Ha TMOJyYarolleld CTOpOHE HEOOMNbIINE MaKeThl CIeAyeT CcOoOHpaTh
BMECTE M TIepeAaBaTh IIOJIB30BATENI0 33 OJWH pPa3, MUHUMHU3HUPYS KOIUYECTBO
MEePEKITIOUECHNN KOHTEKCTa [14].

CokpallleHre KOJIMYECTBA OINEpaluii KOMUPOBAHUS TOXKE IOJOKUTEIBHO
BO3JICHCTBYET Ha MPOU3BOAUTEIHLHOCTh CETH. [10y4eHHBI MakeT 4acTO KOMUPYETCs
TPU WM YETHIPE pa3a. MPEkIe YeM COJACpIKAIUICS B Makere MOAYIb He Oyaer
JocTaBiieH B moiydatenmo. CHadanga MmakeT MPUHUMAETCS CeTeBBIM MHTep(delicoM B
CrienuaIbHBIN anmapaTHeI Oydep, pacnosioKeHHBI Ha CeTeBOM KapTe. 3aTeM MakeT
KOMUpPYeTCsl CUCTeMHBIN Oydep smpa, oTKkyaa oH komupyercs B Oydep cereBoro
YpOBHA, a 3aTeM B Oydep TpPaHCIOPTHOTO YPOBHS. W HAKOHEI OCTaBISETCS K
MoJTlydaTenr0 B  TpaBWIBHO TIOCTPOCHHOW OINEPAIMOHHON CHCTEME JaHHBIC
KOMUPYIOTCA IO OJIHOMY MallTUHHOMY LHKITY.

MOo3KHO IPUBECTH OMpPEICICHHBIE MTPABHIIA, KOTOPBIE OMPENEISIIOT MOI0KEHNE
OTHOCHUTENFHO TIPOMYCKHOH CIIOCOOHOCTH U 3aJIepKKH. BoO-TIepBBIX, BBICOKYIO
MPOITYCKHYIO CITOCOOHOCTh MOXHO TPOCTO KyNHTh. [lyTeM HCIONBh30BaHMS BTOPOTO
napajuIeIbHOTO KaHayla, IPOMYCKHAas CIOCOOHOCTh YIBOUTHCS, HO BPEMS 3aJIEPKKH OT
TOr0 MEHbIIE He cTaHeT.  UYUTOOBl CHU3HTH 3aJCpPXKKYy, CIEAYyeT YIy4IIUTh
mporpaMMHOe 0OecleYeHre TPOTOKOIa, OINEPAlMOHHYI CHUCTEMY WM CETeBOM

uHTepdeiic.
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OTHOCHUTENBHO HArpy3KH MOXKHO CKa3aTh, YTO B CIIy4yae KOMIIBIOTEPHOW CETH
Tydiue u3deraTh neperpy3ku, 4eM O00pOoThCs C yKe BO3HUKIIEH neperpys3koil. Korna B
ceTu 00pa3yloTcs 3aTopbl, IaKEeThl TEPSIOTCS, MPOIMYCKHAas CIOCOOHOCTb
pacTpadyuBaeTcs B MyCTYI0, YBEIIMUMBAIOTCS 3a7epKKu. [Iporiecc BoccTaHOBIEHUS OT
neperpy3ku Tpedyer BpeMeHH U TeprieHus. [ 'opa3ao 6omnee r3hpexkTuBHON cTpaTeruei
SIBJISIETCS IPEeIOTBpalleHue neperpysku [15].

Crnenyer wus0erath TaiiM-ayToB. TaiiMepsl HEOOXOAMMBI B CETSAX, HO HUX
ClIeyeT NMPUMEHATh YMEPEHHO U MUHUMH3UPOBATh KOJWYECTBO TaiM-ayToB. Korma
cpabarbiBaeT TaiiMep, OOBIYHO MOBTOPSIETCS KaKOe-TO JeUCTBUU. Eciu moBTOp 3TOTO
JEHUCTBUS HEOOXOIUM, €TO CIIeyeT TOBTOPUTH, HO MIOBTOPEHHUE JAEHCTBUSA 6€3 0co00i
HaJI00HOCTU — SBJSIETCS PACTOYMTENbCTBOM. UTOOBI M30€KaTh M3JIUIIHEH pabOTHI
TaiiMep HY)XHO YCTaHOBUTh B pPa3yMHBIX Ipelenax — C HEOOJBIIUM 3aracoM,
MOCKOJIBKY OOJIBIIION MHTEpBal TalilMepa MOKET BBI3BATH MOTEPIO MakKeTa. A paHHEe
cpabaTeIBaHUE TaliMepa pacTpayuBaeT BpeMs Ipoleccopa.

IIpu opraHuM3auuu W TNPOBEICHUM BHUJICOKOH(PEPEHIIMH HYKHO YUHUTHIBATh
CIIEAyIOIlee OCHOBHOE TpeOOBaHME: MO CETH BHUACOKOH(EPEHLUH JOIDKHA
nepeaaBaThesl BUACOMH(OPMAIUS B pealbHOM BpeMeHH. [Ipu 3TOM Hy>KHO yUYHUTBHIBATh
CJIO)KHOCTh BHI€OMH(OpMAIMK, KOTOpas BKIKOYAET B ce0sl TEKCTOBYIO, 3BYKOBYIO
uHpOpMaLNIO, H300pakeHUe - MOJABM)KHOE W HemoiBMkKHoe. M3 3Toro cmoiicTBa
BBITEKAIOT OoJjblIue pa3Mepbl BuaeodaiinoB. M3BecTHbl M Japyrue TpeOOBaHUS
nepefadu BHICOWH(OpPMAIMKA - TJIIABHOE W3 HHUX dacToTa KajapoB. Ho Oosbmioe
3Ha4YeHUE UMEET HE TOJIbKO 4acTOTa KaJApPOB, C KOTOPOU NepeaaeTcs: u300pa)KeHne 1iu
¢wibM, HO W pa3Mep HKpaHa, Ha KOTOPOM JOJDKHA OTOOpakaThCsl MH(POpMALUS.
BwMmecte ¢ 3TM HE0O6Xx01uMO 100aBUTh, 4TO 00BEMBbI HH(POPMAIIMK YBEIUYUBAIOTCS B
3aBHCUMOCTH OT KOJIMYECTBA YYACTHHUKOB BHIICOKOH(EPEHINH, TTOCKOIBKY MOTOKH
MHpOpPMALlMM  JOJDKHBI  IepelaBaTbCsl HA  amnmaparypy BCEX  YYacTHUKOB
BUJICOKOH(EPEHIINH.

Bce ykazaHHbIE OOCTOSITENBCTBA B CBOIO OYEpEab INMPEIbSIBIAET OINpPE/IEICHHBIC
TpeboBanuss K cetd. C OTOH MLEIbI0 CTAHOBUTCS BaXKHBIM OMNpEICNICHHE TeX
[apaMeTpoB, KOTOpbIE HAUOOJNBLUIMM O00pa3oM OTpaXarOT KadyeCTBO M YPOBEHb
IIPpOBEICHUS BUACOKOH(EpEHLIMH U Te (HaKTOphl, KOTOpbIE OoJiee BCEro BO3IEHCTBYIOT

Ha HUX.
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B nepByro ouepenb, HEOOXOAMMO ONPEAETUTh OCHOBHBIE IapaMeTpbl U
XapaKTEepUCTUKH CeTH BHMJCOKOH(PEPEHIMH, KOTOpble HYXHO YUYUTBIBaTh IpPHU
CO3JIaHMHM CeTel BUACOKOH(epeHIni 1711 oOecrieueHus ONpeeICHHOTO KauecTBa.

CymecTByeT MHOKECTBO TTapaMETPOB, KOTOPHIMUA MOXET OBITh OIICHEHO Ka4eCTBO
KOMIIBIOTEPHOM CETU. 31eChb MOXKHO IE€PEUUCIIUTh: MPOU3BOJUTEIBHOCTh CETH
(xapakTepuzyeTcsi TakMMM TIOKa3aTelsIMH, KaK BpeMs peakUuH, MpOIyCKHas
CIIOCOOHOCTB,  3aJiep’KKa), HAAESKHOCTh  (Xapakrtepuzyercs  koddduirentom
TOTOBHOCTHU U OTKa30yCTOMYMBOCTBIO),  O€30MaCHOCTb,  COBMECTHUMOCTD,
YIPaBIsEMOCTb, PACIIUPIEMOCTh U MacITabupyeMocTs [16].

Jlnst olleHKU ceTel BUIIEOKOH(EpPEHIIM MOXHO BBIOpATh CIIEAYIOIINE OCHOBHBIC
XapaKTepUCTUKH MPOU3BOAUTEIILHOCTH, KaK NMPOITyCKHAsi CIOCOOHOCTh, 3a/lepiKKa U
Ha/IeXHOCTh. HeoOXoaMMO OTMETHTh, YTO 3HAUY€HHE TOTO WM HHOTO MapameTpa
MOXKET MEHSThCS IS Ppa3IMyHBIX THUIOB BHUACOKOH(pepeHuuii. Hampumep, k
IPOIMYCKHOM CHOCOOHOCTH pa3ivyHble TpPeOOBaHMUS MPEABSBIAIOT CTYyAUNHHBIE,
IPYNIIOBBIE W MEPCOHAJbHbIE BUACOKOH(EpeHLnH. MaKcHUMalbHYIO MPOIYCKHYIO
CIIOCOOHOCTb TpebyeT CTyAMHAs BUJICOKOH(EpEHIINS, NepCOHAJIbHbIC
BUICOKOH(EPEHIIMK B ATO BpeMsi HE TPEOYIOT IMIMPOKYIO MOJOCY MPOITyCKaHHs, a B
IPYNIOBBIX  BUACOKOH(EpPEHLUs HYXHO OO0ECeduTh TaKyl  IPOIYCKHYIO
CIOCOOHOCTh, KOTOpas 3aBUCUT OT TpeOyeMoro KauecTBa BUACOKOH(EpPEHLUH.
MoXxHO 100aBUTh, YTO B psZ€ CIIy4aeB HEOOXOAMMOW XapaKTEPUCTUKON CTAaHOBUTCS
0e30macHOCTb, Hampumep, B CIy4dae MPOBEACHUS  BHUACOKOH(DEpEeHIWi B
TeJIeMeUIIMHe KOH(HACHIIMATbHONW J0KHA OBITh WHGOpPMAIUs O OOJBHOM, €ro
Oosie3HH, JieyalieM Bpaue U T.J.

Jns poctixeHus TpeOyeMoro YpoBHS BUACOKOH(EPEHLIUH HEOOXOIUMBIM
CTaHOBHUTCS MPOBOJIUTH ONPEICICHHBIE MEPONPUATHH C LeNbl0  oOecredeHus
HEOOXOIMMOr0 YpOBHsI yKa3aHHBIX IOKa3aTenel. MOXHO Ha3BaTb MHOXKECTBO
(bakTOpOB, BO3/IEHCTBYIONIMX Ha KauecTBO BuacokoHpepenuuu (puc.2.1.). [Ipusenem
OCHOBHBIE U3 HUX.

B mepByro ouepenp HYXHO OTMETHUTb, YTO OrPOMHOE 3HA4YEHHUE IS
IIPOU3BOUTENBHOCTH CETH BHICOKOH(EPEHIIMH UMEET NMPOU3BOAUTEIBHOCTh BHJIEO-
cepBepa, MOCKOJIbKY Ha HEro JIOXKUTCSI OTBETCTBEHHOCTD I10 YIIPABJIEHUIO IOTOKAMHU B
CeTH, OH JIOJDKEH pelaTh 3aJady KOJUPOBAHMUSA-ACKOAMPOBAHUS MH(DOpPMALUU U ee
cKaTusi, YNPaBIATH TMepenadell KaapoB Ha amnmapaTrypy kiueHtoB [4]. 3xech

pelaronuMy  SIBISIIOTCA TaKWe BOIPOCHI, KaK A(PPEKTUBHOCTh alroputMa padoThI
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BHJICO-CepBepa, pabota ¢ Oydepamm, opraHuzammsi €ro AUCKOBBIX U CETEBBIX
omnepanuu.

Bonbiioe 3naueHne uMeeT BEIOOP CTPYKTYpPhI U (hOpMATOB MyJIbTUMEANA-(DaiIoB.

qDaKTOpr, BJIMAIONIHMEC HAa Ka4€CTBO

BUJICOKOH(DEPCHIINU
MPOU3BOJUTE CTPYKTYpa peanuzanus THTIBI ceTeBble
JIbHOCTB (aitnooit ornepanuit KaHaJIOB, MPOTOKOJIEI
BUJIEO- CUCTEMBI KO/IMPOBaHUsI- CBSI3U U CETH
cepsepa JICKOZIMPOBaHNS,
CKaTHe
nHpOpPMaLIUU

Puc.2.1. OcHOoBHBIE (aKTOPBI, BAUSIOMINE HA KAYECTBO BUICOKOH(EPEHIIUH

He meHbIyro BaXHOCTh MMEET AJITOPUTM KOJIWPOBAHUS-ICKOAUPOBAHHUS U TO,
KakuM oOpa3oM 3TH ONepalliy peaju30BaHbl - MPOTPAMMHBIM WM MPOTPaMMHO-
anmapatHeiM myTeM [17]. Tlog mporpaMMHBIM pelleHHEM MOHHMAETCS peanu3alius
mpoiecca BHIEO- U ayJIUO-KOAUPOBAHMUS W JICKOJAUPOBAHUA C  IMOMOIIBIO
MPOrPaMMHOTO OOCCIICUEHUS, HCITOJIB3YIOMIETO TOJIBKO IEHTPAIBHBIA IPOIECCOP
KoMmIbioTepa. [IporpamMmmHo-annapaTHble pelieHHsi OCHOBBIBAIOTCS HA UCIIOJIb30BAaHUU
MOIIHBIX  CHEIHAJU3UPOBAHHBIX  IPOLIECCOPOB  KOAWPOBAHUS/IEKOIUPOBAHUSI.
CTonMOCTh IPOrPaMMHBIX peaau3alliii MEHbIIIe, YeM allllapaTHbIX, U OHU MOTYT OBITh
YCTaHOBJICHBI TMPAKTUYECKH HA JTFOOOM COBPEMEHHOM IEPCOHATBHOM KOMIIBIOTEPE,
MMEIOIIEM 3BYKOBYIO IUIaTy M O0JIalalolIMM BO3MOXXHOCTBIO BHJEO0-3axBaTa. Ho
HE0oOXOUMOr0 KayecTBa BHJIEO B HHUX JOCTHUTHYTh He yaaercd. Jleno B Tom, 4To
KOIMPOBAHUE BUAEO-TIOTOKA MPEIbSIBISIET BHICOKHE TPEOOBAHUS K BBIYHCIUTEIBHBIM
pecypcam TepMmuHana. [laxke BBICOKAash MOILIHOCTb MPOIECCOpa HE B COCTOSHUU
o0ecrieunTh  KAa4eCTBEHHOE  KOAMPOBAaHWEC W JCKOJWPOBAHHWE  CUTHAJIOB
BUjcokoH(pepeHiuu. Jlns BbIXOAa U3 OTOM CHUTyallud MPHUXOJUTCS BBOJUTH

OIIPCACIICHHBIC OI'PaHUYCHUA HA MMPOLUECCC KOAUPOBAHUS, YTO B O6H.[6M, BOSHCﬁCTByCT
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Ha KauecTBO BuJcOKOH(pepeHIHMH. bomee BBICOKHII ypoBeHb 00ecrneunBarOT
anmnapaTHO-TPOrPaMMHBIE peanu3alliy, KOTOPhIe Ha3bIBAIOT KOJACKAMHU.

OdeHb BaXHBIM SIBISIETCS CKaTue WH(OPMAIINU, MMOCKOJIBKY IO CETH TepefacTcs
BUJICOMH(OpMALIMSI, KOTOPAsi XapaKTEpU3yeTcsi OTPOMHBIMU 00beMaMu MH(GOpMauu
u (QaiioB. ModTOMYy TOAOOp METO/a CXKATHSI OYECHb CHJIBHO BJIHUSET Ha OO0BEM
nepenaBaeMoil nHpopmanuu. M3BeCTHB pa3NuyHbIe CTaHAAPTHI AJI CHKATUS ayIHO-
uHpopMaluu, H300paKEHUW — TOJBMKHBIX M HEMOJABIDKHBIX, KOTOpBIE HarOT
BO3MOYKHOCThH 00€CIICUUTh IOIyCTUMBIM ypOBEHb MPOIYCKHOM criocoOHocTH [18].

B cBa3m ¢ OGonpmmMu o0beMaMu HMHQPOpPMAIUH, TEpeJaBaeMbIMH TI0 CETH,
HEMAaJIOBaXHBIM SIBJISIETCS IOJOOP THUIIA CBSI3M U KaHAJIOB, KOTOpbIe 00Ja/1al0T CBOEH
COOCTBEHHOM MPOITYCKHOM CITOCOOHOCTHIO.

OObryHO TenedOHHBIE KaHABI MPEKPACHO TMOAXOMAT HJs TIepeiaydl ayauo-
CUTHAJIOB, HO KaueCTBEHHYIO Ieperady BHUACO-TIOTOKA OHM HE 00ecreyuBaroT.
OOBIYHO 1711 TIPOBEACHHS BHUACOKOH(PEPEHITUN HMCIOIB3YIOTCS JIMHUH C TOJO0CON
nporyckanus ot 128 kéut/c o 512x6ut/c qs ISDN Buneokondepenuuit u go 1-1,5
mout/c ans IP—cereit. Ho Hamo umeTh B BHAY, YTO NMPUEMIIEMOE KayeCTBO BHUIEO
moJlydaeTcss Tpu cKopoctd mopsaka 200 kOut/c, a BBICOKOKAYECTBCHHOE
M300paXKCHUE B XOPOIIUX CHUCTEMaxX JAOCTUTAETCS MPU CKOpOCTH okoso 300xouTt/c n
Oozee.

Uro kacaercs TUIA CETH, 3[IECh MOKHO OTMETUTh cieaytomiee. ISDN — cetu Gonee
JIOpOTHUE, HO JTAIOT BBICOKYIO HAJEKHOCTb, OBICTPOE COEAMHEHNE U TapaHTUPOBAHHOE
KadyecTBO. [P—cetn xapakTepusyercs mpueMiIeMon [EHOH, HO MEPUOANIYECKH MOXKET
HaOmoaeTcsl yXy[IlIeHHe KadecTBa H300pakeHHs U TpeOyeTcss Ooliee BBICOKAs
MPOMYCKHAsi CHOCOOHOCTh, TOCKOJIBKY 37IeCh IepeaaeTcs OOJbIIOe KOJIMYECTBO
JOTIOTHUTENBHOU  city>keOHoM wuHpopmarnuu. Haubonee onTumanbHBIA YpPOBEHB
OBICTPOACUCTBUS TNPEAOCTABISIOT JIOKAJNbHBIE CETH, HO [UIsl HCIOJIb30BaHUS
UMEIOIIETOCS Y JIOKaIbHOW CEeTH OBICTPOACHUCTBUSA, OHA TOJHOCTHIO JOJDKHA OBITh
BBIJIETICHA Ui BUACOKOH(pepeHnnHu. Bce emie cymecTByeT mpobiema KOPPEeKTHOTO
COCMHEHUS Pa3HOPOHBIX CETeH BUACOKOH(EPEHIINH.

W B 3akiroyeHre MOXHO OTMETUTbh, YTO IPHU MOAOOPE CETEBOTO MPOrpaMMHOIO
o0ecrnedeHnss Hy)KHO y4eCThb, UTO T€ MPOTOKOIIbI, KOTOPble OOBIYHO HCIIONB3YIOTCS B
CeTsIX, He 00ECIIeUnBaIOT MPOBEJCHIE BUICOKOH(EepeH M. B 4acTHOCTH, 3TO MOKHO

ckazath o npotokoisie TCP.
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JlaHHBII MPOTOKOJI HE MOXKET OBITH HCIIONB30BaH ISl MPUIIOKEHUHA PEabHOTO
BpeMeHH Tio crieayroumM npuuuHam: 1) TCP mnpoTokon maeT BO3MOXKHOCTH
YCTaHOBUTbH COEMHEHNE TOJIBKO MEXAY JIByMSI KOHEUHBIMU TOUKAMM, CIEI0BATEIBHO
OH HE MOJXOIUT JIsi MHOTOaipecHou niepenaun; 2) TCP nmpoTokon npemycmMaTpruBaeT
MOBTOPHYIO TMepenady MOTEpsHHBIX KaJIpoB. MPUOBIBAIOIIMX KOTAA MHPHUIIOKEHUE
pEaIbHOTO BPEMEHHU YK€ WX He JKIeT; 3) JaHHBIM MPOTOKON HE MUMEET yJ0OHOTO
MeXaHHU3Ma ISl IPUBS3KU MH(DOPMALMKU O CHHXPOHH3AIMH K KaJlpaM — YTO SIBIISIETCS
JIOTIOJTHUTEHHBIM TPeOOBaHUEM MPUIIOKEHUH peaTbHOro BpeMeHHu. J[pyroil mupoko
ucnonb3dyembiii mpotokosn — UDP — He umeet yactu orpanudenuiit TCP, Ho u oH He
MIPEIOCTABIIAET KPUTHUECKON NHPOPMAIIUU O CHHXPOHU3AIIUH.

[ToaTomMy BO3HHKaeT BOIPOC MPABUIBHOTO TMOAOOpa CETEBOTO MPOrPaMMHOTO
obecrieyeHus. OTy 3a4ady IMpHU3BaH PEIIUTh APYTrod TPAHCHOPTHBIM MPOTOKOI
peampHoro BpemeHn — RTP  (Real Time Transport Protocol). Jlaner mpoTokoi
rapaHTHPYET JOCTaBKY JAHHBIX OJHOMY MJIM HECKOJIBKMM aJpecaTaM C 3aJep:KKOU B
3aJJaHHBIX TpeJeNax, T.€.JaHHbIe MOTYT ObITh BOCIIPOU3BEACHBI B pEATbHOM BPEMEHH.

[Iporokon RTP wucnone3yercs TONMBKO I MEpPENadd IO0Jb30BATEIbCKUX
nanabix. CoBmectHo ¢ RTP  pabGoraer mportokonm RTCP ( Real Time Transport
Control Protocol), ocHOBHas 3ajadya KOTOPOTO COCTOUT B YNPABJICHHH Tepenadei
RTP. Yka3aHHbI NPOTOKOJ BBHIMOJHAET HECKONbKO (yHKuMH: 1) obecrnedeHue u
KOHTpPOJb KadecTBa YycCiIyr M oOpaTHas CBSI3b B Ciy4yae IMeperpysku; 2)

uaeHTU(UKAIMS OTIPABUTEINS; 3) OIICHKA pa3MepOB CEaHca U MacIITabUpOBaHUE.

2.3. IIpoexTupoBaHUe ceTeii TeleMeTUIIUHBI

[Tpr npoeKTUPOBAHUU U CO3AAHUU TEIEMEIULIMHCKON CIy*’O0bl HEOOXOAUMO
pEeuTh psif 3a1a4 u mpodsem [19].

K ocHOBHBIM BompocaM, KOTOpble HEOOXOJUMO PEUIMTh MOKHO OTHECTH
CIIE Y IOILHE:

1. onpenenuTh CTPYKTYpy CIIyKObl, KOTOpas T0JIAKHA BKIIIOYATh!

-TeJeMEJUIIMHCKUN LEeHTp (LEeHTpP, KOTOPbIH (OpMUPYETCs HENOCPEICTBEHHO
B COCTaBE€ BEJYILEr0 MEAUIIMHCKOIO LIEHTPA),

- TEIEMEAUIMHCKUIN AUCTIETYEPCKUNA LIEHTP (KPYIJIOCYTOUHBIM TUCIIETYEPCKUI
IYHKT, B KOTOPOM TIIOCTOSIHHO JEXYpPST BbICOKOKBJIN(UIMPOBAHHBIE Bpaud, M

MEpCOHAT KOTOPOI'O0 BBIITOJJHACT 3aa4d 110 OpraHu3aluun, IMOoAroToBKE U INPOBCACHUTO
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BUJCOKOH(EPEHIIMNH U KOHCWIMYMOB C Y4YacTHEM CIELHAIUCTOB, HAXOASIIUXCSA Ha
TeJIeMEANLMHCKUX MYHKTaX JeUeOHBIX YUPexKICHH),

- TENeMEIUIMHCKUKA KaOuHeT (TeleMeluIUHCKass pabodas CTaHIUs C
pacuIMpeHHBIM KOMIUIEKTOM IH(POBBIX JUATHOCTHYECKHX YCTPOWCTB W HaOOpPOM
TEXHUYECKUX CPEJICTB JIJIsl TPOBEACHHS IMUPOKO(OPMATHBIX BUICOKOH(DEPEHITHTA),

- TeleMEIUIMHCKHE IyHKThl (YNpOLICHHbIM KOMILJIEKT OOOpYIOBaHUS JUIs
TEJIECKPUHUHTA - cOop, ouM(ppoBKa, M OTNpaBKa MEPBUYHONW JMArHOCTHYECKOMN
nHpOpPMAaLIMU B KyphHUpYIOIlee JiIeueOHOe 3aBe/IeHHE),

- TEIEMEIUIUHCKHE padoyre CTaHOWU (KOMIUIEKC ammapaTHOrO M
MPOTPAaMMHOTO  OOCCIIEUYCHHS, TPEACTABISIONINN c000K MHOrompoduibHOE U
MHOI'033JjauHoe paboyee MECTO CIELHUAIUCTa C BO3MOXHOCTSIMM BBOJA, 00pabOTKH,
npeoOpa3oBaHus, BEIBOJIA, KIACCU(UKALUMU U apXUBUPOBAHUS OOLICTIPUHSATHIX BUI0B
KIMHAYECKOH MEIMIMHCKOW WH(OpMamuu ¥ TPOBENEHHS TEIEeMEIUIIMHCKAX
IpoLenyp, KaK MpaBUIIO, HAXOAALIMNICSA BHYTPH LICHTPA)

- ¥ YyJaJeHHble TeJNeMEeIUIMHCKUE paboune CTaHUUM (HaxOIsIIuecs BHE
LIEHTpA);

2. ompenenwTh KaKWe TEIeMEAWINHCKUE YCIYTH IUIAaHUPYETCS OKa3bIBaTh H
KakMe TeJIeMEIUIMHCKUE MEpONpPHATHS IUIAHUPYETCs MPOBOAUTH B CO3JaBaEMOM
TeJIeMEeAULIUHCKOM LIEHTPE;

3. nmanee HEOOXOAMMO OIpPENEIUTh CIUCOK OpTraHU3alfil, C KOTOPBIMH
TUTAHUPYETCS TPOBOIMTH TEJIEMEIUIITHCKIE MEPOTIPUSITHS,

4. pa3paboTaTh CTPYKTYpY CETH;

5. pemmTh BONPOC, CBS3aHHBIM C BBIOOPOM HEOOXOIUMOI0o 000pYyIOBaHUS
(MEIUIIMHCKOT0, KOMIIBIOTEPHOT'O M CETEBOI0);

6. CcIeIyeT PeluTh BOIPOC KAHAJIOB CBSI3M, KAaKWE KaHAJBI CBS3H CYIIECTBYIOT
U JOCTAaTOYHO JIM MX IPOMYCKHOH CHOCOOHOCTH AJIsi NMPOBEACHUS IJIAHUPYEMBIX
TeJIEMEAULIMHCKUX MeponpusTHid. Eciu okaxercs, 4TO CYLIECTBYIOIIME KaHAJIbl HE
obecrieynBaiOT TpedyemMoe KauecTBO Iepenauyd HH(pOpMaIuu, Toraa HeoOXOAUMO
pEIIUTh BOIMPOC PACHIMPEHHs] CYMIECTBYIOIIUX JIMHUHA CBSI3U WM TOJIKIIOYCHUS
JONOJTHUTEIbHBIX.

C yderoM BBIIIECKa3aHHOTO O CTPYKTYpe CIIyKObI CETH, CTPYKTYpy CETH

TCIACMCAUIUHBL I CTOMATOJOIMU B pr31/11/1 B O6]J_l;eM BUOEe MOXHO NPCACTABUTH

cnenyromumM obpazom (puc.2.2) [20].
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CrtomaroJio
THYECKUH
KaOMHET

MNuauBunyans
HBIT
0JIb30BATEIb
(Bpa,
CTYIEHT
MAIMEHT)

BCEMUWPHA CETb
TEJIEMEJIWIINHBI

MHTEPHET

JloxanpHas
cet BY3-a

CEPBEP

/N

JIOKAJIbHAS

CETb

KomnbrotepHslii
Lentp

JlokanpHast
ceTh
CTOMATOJIOTH
YecKou
TIOJIUKITHHUKA

Puc.2.2. CtpykTypa ceT TeleMeaUuIUHbI JI1 CTOMATOIOTHHI

C yderoM Bcex HEOOXOIMMBIX CIyO OHA BBITJISIUT CIEAYIOUIMM 00pa3zoM

(puc. 2.3.) Tenemenumuuckuii L{eHTp BKIIOUYaeT B ceOs cepBep W pabovme CTaHIIUH,

KOTOpBIE OTBEYAIOT 3a MPOCMOTP U JUATHOCTHUKY

HAKOIUIGHHBIX Ha CcepBepe
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nzobpaxenuit. K neHTpy nmpu nmomouiy KaHajgoB pa3IMYHOrO THUIA MOACOEAHHSIIOTCS
yaaneHHble pabovre CTaHIUU, KOTOPBIC BBIMOJHAI (QYHKIUU pabOuMX CTaHIIHMMA, HO
3a mpenenamu Tenemeauuuuckoro llentpa. VYnanennsle palOouue CTaHLIUU
COOCTBEHHO M TIPEACTABIISIIOT COOOM HICI0 TeleMEIUIMHBL.  TeleMeTuInHCKUI
HNucneruyepckuit LlenTp B mr000e Bpemsi CyTOK oOecrneunBaeT 0OCITyKHMBaHUE
3apocoB  OT  TEJIEMEIULMHCKUX IyHKTOB, PACIOJOXKEHHBIX B  paloHax.
OTHOCUTENBHO TEEMEAULIMHCKUX KAaOMHETOB MOXHO CKa3aTh, YTO B TAKOM KayecTBE
MOTYT OBITh MOJKIIOUYEHBI MOJUKIMHUKY, HHIUBHUIyalbHbIC TTOJIb30BaTENN, YUeOHbIE

LIEHTpHI U T.4. [23].

TEAEeMEIUITUHCKUI
JIUCIIETYECPCKUI
yIaJIeHHas
LIEHTP
pabouas T i 11
eJeMeIMUMHCKUN LIeHT
CTaHLUS AL p
cepsep
. 1 C—1--- [ I
. HCKUH ITyHKT
TeJIeMeIMIIMHCKHE paboune
CTaHLMHU
yIajJeHHas s
pabouas
CTaHIIUA
TeJIEMEIUIUH-
CKHH IIyHKT
TEIEeMETUITHHCKHI TEIEeMETUITHHCKHN
KaOHHET KaOHHET

JIOKaJIbHAs1 CETh MCIUIMHCKOI'O
3aBCIACHUA

yIaleHHble paboure
CTaHIUM

Puc.2.3. CTpykTypa ceTH TeleMeIUIIUHBI Ui CTOMATOJIOTHH C yUYE€TOM CITYKO
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2.4. OpraHusamnus BuZleOKOH(pepeHIUH [Ig TeleMeUITHEI

Ecam MBI BepHEMCSI K pACCMOTPEHHUIO CYIIIHOCTH TEIEMEAUIIMHBI, TO 3aMETUM, YTO
€€ OCHOBY COCTaBJIIIOT BHUICOKOHEpeHIMUu. B dacTHOCTH, uCCiemys METOMbI

AUATrHOCTUKU, MOKHO 3aMCTUTD, YTO CYIICCTBYCT UX PA3JIMIHBIC BU/IbL (pI/IC 2.3 )

CBATLIBAHUA

13 Baccepmana
KOMIUICMCHTA)

OTEPHTIAA GHONCHA

Heeagaonanne
CNHOHEL
Jlerpanyasusms TYMHEX

Liproxoaenas

[LIE

Bazodmnoe no

Jlnnrensnoe Bpesa

HMMYHHIIX
CRIROTOTOR

Peakumu wa BBeACHIS

CToOMaTOCKONHA

B HACTOAINCE BPCMA MM B

OGummii ananns
KPOBH

-
zz
¥
g2
28
<
=]

Hamiume

CrepeopenTreHorpah s

Nanwmanns

BpouxuansHas

Ocnonnme

WIEKTPOpeHTTEHOrpadis

Konrtpacthan

PammoBrIROTpads

Kosnbiorepras

Puc.2.4. Metoapl IMarHOCTUKHA B MEQULIMHE
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OpuuMm u3 Haubojiee ONTUMAJIbHBIX METOJOB  JUArHOCTHKHU  SIBIISIETCS
KIIMHUYECKHM, KOTOPBIN 3aKII0YaeTCs B HEMIOCPEACTBEHHOM ompoce OoibHOoro. Ecnmu
Y4eCThb, YTO HAIIUM OOBEKTOM HCCIENOBaHMS SIBIISCTCS TEJIeMEIUIIMHA, a UMEHHO,
KOMIIBIOTEPHBIE CETH TENEMEIULUHBI, TO CJEI0BATENIbHO, PE€Yb JOJDKHA HITH O
JIUCTAaHLIMOHHOW TUArHOCTHKE, WJIM WHA4e JUCTAaHIIMOHHOM orpoce OosbHOro. Jlis
KOHCYJIbTUPOBaHUSI OOJIHHOTO TAKXKE YaCTO CTAHOBHUTCS HEOOXOIMMBIM IPOBEICHUE
KOHCYJIbTAIlUM Ha PACCTOSHUH. MOXHO TMPHUBECTH €Illeé MHOXXECTBO MPHUMEPOB, T
HEOOXO/IUM BH3YQJIbHBIA KOHTAKT Bpayel M OOJIbHBIX Ha PACCTOSHUHM B PEaJbHOM
BpeMeHH. JIJi1 OCYIIECTBIEHUS JAaHHOTO MOAX0Aa HEoOXOJUMO IPOBEJIECHUE
BHJICOKOH(EepeHIINH.

B o011eM M0OHO cka3aTh, YTO IPUMEHEHHE BUICOKOH(EPEHINI 1aeT Cleayolne
IIPEUMYIIECTBA: YBEJINYUBAECTCSI MPOU3BOJUTEIBHOCTh TPYAd, SKOHOMHTCS BpEMs
PYKOBOJICTBA, CTAQHOBHTCS BO3MOXKHBIM OBICTPO M I(PQPEKTHBHO pPACIPENENATh
peCYpChl, YCKOpSIeTCS NpPOLECC MPUHATHS pPEIIeHUM, TMOSBISETCS BO3MOXKHOCTH
MPUHUMATh OOOCHOBAaHHBIC PELICHHUS 3a CYET MPUBICYECHUS TPU HEOOXOAMMOCTH
JIOTIOJIHUTENBHBIX IKCIEPTOB, COKpAIlaeT BpeMsl Ha IEpee3/ibl U CBSI3aHHBbIE C HUMU
pacxobl, yCTPaHSAETCSl yCTaJIOCTh U CTPECCHI.

[IpoBenenue BUACOKOHGEPEHIUN HAILIO MIUPOKOE MPUMEHEHHE MPAKTUYECKH BO
BCEX 00NACTSIX ACSITENbHOCTH YENOBEKa: B TEXHHUKE, HayKe, YIPaBICHUHU, TOPTOBIIE,
pekiname, Ou3Hece, OOpa3oOBaHHMM, IOJUTUKE, IOPUCIPYJCHIIMH, BOECHHOM JIeie,
MEIULMHE.

bonee Toro, Mbl yXe BbIllle OTMETWJIHM, YTO HA CETOJMHSAUIHUMA JI€Hb B MEAUIIUHE
chopMHUPOBANIOCh HOBOE HAIPABICHUE - TEIEMEIUIIIHA, OCHOBOW KOTOPOH SIBISETCS
BUICOKOH(epeHrs. Bo3MOKHOCT CBSI3U MO BUECO MEXKIY BpauaMH M MallMeHTaMHU
MO3BOJISIET COKOHOMHUTH 3HAYUTEIIBHBIE CPENICTBA, HEOOXOIUMBIE JUTSI JICUCHHS JTFOICH
U3 OTHAJIECHHBIX paiioHOB. I[loBbIIaeTCs KauecTBO MEIUIIMHCKOTO OOCTY>KHMBaHUS,
MOCKOJIBKY peIlalolee 3HAaYeHHE 37eCh MPUOOpEeTaeT OMEepaTUBHOCTH MOCTAHOBKHU
IMarHo3a u obecnedeHne BICOKOI((HEKTUBHOTO JeueHHsI O0JIbHOTO, KOHCYJIbTAllUU B
npouecce jgedeHus. Ha ceronHsAmHuM NeHb BO3MOXHBIM CTaJIO JIaXe IPOBEIECHUE
YJAJEHHBIX OIEepaluil ¢ MOAKIIOYCHUEM MEIUIIMHCKOW anmaparypbl K yCTpoHCTBam
BUJICOKOH(EPEHIICBSA3H.

C noMoIpi0 BUACOKOH(PEPEHIUNA MOXKHO MPOBOIUTH COBEILAHUS, KOH(PEPEHINH,
CEMHUHApHI, JIEKIIMHA, OOMEH OIBITOM, BBICTaBKM W T.1. Bce Ooiblle Bo3pacraeT

KOJIMYCCTBO JKCJIAOIHUX  OpraHu3oBaTb, IIPOBECTH W  IPUHATHL Y4YaCTHC B
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BUJICOKOH(EPEHIINN KaK OpraHu3aliil, TaKk ¥ YaCTHBIX JIML. B cBs3u ¢ 3TUM Bce Ooiee
aKTyaJbHbIM CTaHOBUTCS OOBEIMHEHHE PA3JIMUYHBIX THUIOB CETEH - JIOKAJIbHBIX,
rno0anbHbld,  TeNe@OHHBIX M JPYIMX C IENbl0 Y4YacTUs HMX KIHEHTOB B
BuicokoH(epeHnusax. K 3ToMy MOXHO H00aBHTh, YTO OOBEIUHEHUE CETeH caMo TI0
ce0e MpeJCTaBIsAeT BeChbMa CIIOXKHBIM BOIPOC, AJS YCHEIIHOTO OCYILECTBICHUS
KOTOPOT'O JIOJIKEH ObITh pellleH LEebli psa mpodiem.

Paccmotpum Bompoc opranmzanmu BuaeokoHdpepeHuuit [21]. Becwh cmekTp
MHOT000pa3HBIX peIIeHU BUACOKOH(EPEHLUI MOXHO CBECTH K HECKOJIBKUM
TUTIOBBIM: 0a30Bble, C pACIIMPEHHBIM (PYHKIIMOHAIOM M OIIEPaTOPCKOTO Kiacca
(Puc.2.4).

ba3zoBele perieHuss o0ecneunBaIOT IMPOBEACHUE BHUICOKOH(EPEHIICBSI3H MEXITY
moObBIMH IByMs ynaneHHbIMH o¢pucamu. Croa k€ MOXHO OTHECTH oOecredeHue
CBS3U MEXIYy HecKoibkuMu oducamu (HO He Oomee 10). brok pemenuit c
paciIMpeHHbIM (PYHKIIMOHAIOM OOECIEYMBACT IPOBEACHUE BUICOKOH(MEPEHIUN ¢
MIPAKTUYECKH HEOTPAHWYEHHBIM YHCIOM YYacTHHUKOB. K peleHusM omnepaTopckoro
Kjlacca  OTHOCAT  CJIy4ad TPOBEACHHS  BUACOKOH(EpPEHUUH  HECKOIbKUMHU

OpraHM3alMsIMH cpa3y.

Tunossle pelmeHus

BUJICOKOH(DEPEHITHT
bazoBnbie C pacuimpeHHbIM Ornepatopckoro
(YHKIIMOHATIOM KJlacca

Puc.2.5. TunoBsle pemieHUs BUJCOKOH(PEpEHIIUN

CylIecTBYIOT pa3IUYHbIE TUIBI BUACOKOH(PEPEHIMH C TOYKH 3PEHHS UX
opranuzanuu u croumoctd (Puc.2.5). 3nech MOKHO BBIICIUTH TAKME OCHOBHBIC THUITHI

BHJICOKOH(DEpPEHIINIA, KaK: TepCOHANIbHBIE (HACTOJBHBIE), TPYIIIIOBHIE U CTYIUHHEBIE.
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[lepconanbHble BUACOKOH(GEPEHIINN MOIIEPKUBAIOT AUAJIOT ABYX YYaCTHHKOB, U
OHM OPraHMU3YIOTCSl KaK CUCTEMbI IIPOrpaMMHO-aNMapaTHoro tuna. /[is opranuzanuu
BUZICOKOH(EPEHIIMM TAaKOr0 THIA JOCTATOYEH TNEPCOHANBHBIA KOMIIBIOTEp C
MYJIbTUMEIUHHBIMU BO3MOKHOCTSIMU U KaHAJI CBSI3H.

['pynnoBbie BueOKOH(DEPEHIIMH OPUEHTHPOBAHBI HA OOECIIEUEHUE CBSI3U MEXKIY
rpynmnaMu y4acTHUKOB. OHH peanu3yloTcs, NPEUMYIIECTBEHHO, aNMlapaTHbBIMU
CpeICTBaMU M 0a3UPYIOTCS, B OCHOBHOM, Ha CTapIIUX MOJEISAX BHICOTEPMUHAIOB.

A crynuiiHble BUJCOKOH(pEPEHIIMY OPHEHTUPOBAHBI HA MOAJCPKKY CBSI3U OJHOTO
U3 YYaCTHHKOB BHUACOKOH(EPEHIMH C OOJBIION ayJuTOpueH, MPaKTHYECKH OHHU
NPUMEHSIIOTCSL  JUId  TpOBeACHUs JeKIuil. BuaeokoHdepeHIMM AaHHOTO THUMA
MPEJICTABISIOT COOOM CHUCTEMBI BBICHIETO Klacca W PEau3yIOTCS allapaTHBIMU
cpeactBamMu. OHU TpeOYIOT BBICOKOCKOPOCTHBIE JHMHUU M YETKOW periiaMeHTaIuH

CCaHCOB.

Turel BHICOKOHpEPEHITHNA
10 OpraHu3alun

[lepconanbHble I'pynnossie CrynuitHble

Puc.2.6. Tumnsl BUIeOKOH(pEPEHIINI IO OpraHU3aIul

Brlmenepeuncientbple TUNBI BHICOKOH(PEPEHIIMI MOXHO 0XapaKTepH30BaTh
CJ'ICIIYIOHII/IMI/I OCHOBHBIMU HapaMCTpaMI/II I[OCTYHHBJI ay,I[I/ITOpI/ISI nu BapI/IaHT
oOIIeHNs; KAa4eCTBEHHAs XapaKTEPUCTHKA CBSI3U; CTUJb OOIICHUS, HEOOXOIUMBIE
3aTparhl; HEOOXOIUMOE OO0OpPYJOBaHKE, ONTUMAIBLHOE MPUMECHEHHUE, XapaKTCpPHBIC
HpOI[yKTI:I. I/ICCHCILOBaHI/ISI BBIH_IeyKaSaHHBIX THUIIOB BI/II[GOKOHq)CpeHI_[I/Iﬁ IIOKa3bIBAIOT,
YTO HauOOJIbLIIEE PACHpPOCTPAHEHHE IMOJYYUJIM IE€PCOHAIbHBIE M TPYNIOBHIE

BHJICOKOH(EpEHIINH.
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[IpuBenemM OCHOBHBIC CpPaBHHTEIBHBIC XapaKTEPHCTUKU BHINICYKa3aHHBIX THUIIOB
BuzicokoH(pepeHuuid. CryauiiHble BHICOKOH(pEpEeHIMH TpeOyloT CTyIuiiHOe U
CTIELUANIN3UPOBAHHOE 000pYy/J0BaHHE, XapaKTEPUBYIOTCS >KECTKUM PErJIaMEHTOM
MPOBEJICHUSI W TPEOYIOT MaKCUMAIbHYIO TPOIMYCKHYIO CIOCOOHOCTh. BooOmie wux
WCTIONB3YIOT ISl pEIICHUS 3a/1a4, TPEOYIONIMX MaKCHMyMa BO3MOKHOCTEH.

I'pynmoBbie  KOH(pepeHIMH TPeOYIOT CHEIHATM3UPOBAHHOE 00O0PYIOBaHUE,
XapaKTePU3YIOTCS PETIIAMEHTHPOBAHHBIM CTHIIEM OOILEHHS U TPEOYIOT oOecredeHne
NPOMYCKHOM  CIIOCOOHOCTM B 3aBUCUMOCTH  OT  TpeOyeMoro  KadecTBa
BHJICOKOH(EpEHITUH.

Yro kacaeTcsi MEpCOHANBHBIX KOH(EpPEHIHMA: OHHM IPAKTHUYECKH HE TPeOyroT
pUOOPETEHUS CIICIUATN3UPOBAHHOTO 00OPYI0BAHUS M IPOTPAMMHOT0 00CCIICUCHUS,
CTUJIb OOLIEHMS 3/1eCh He(hOpMANbHBIA, U HET HEOOXOJUMOCTH B LIMPOKOW IOJOCE
MIPOIYCKaHUsI.

C TOYKM 3peHHUs TOMOJOTHM TaKKE pa3IMyaloT ONpPEICICHHBIC THIIBI
BUICOKOH(EpeHIUH. 371eCh paccMaTpUBAaIOT BHUICOKOH(EPEHIMH THUIIA «TOYKa-

TOYKA», «TOYKA-MHOTOTOYKa» U «MHOTOTOYKa» (puc. 2.6.).

Turnbl BUACOKOH(pEPEHIIUI
10 TOTIOJIOTHH

Touxka-Touka Touka-MHOroTO4YKa MHuororo4ka

Puc.2.7. Tumnel BUunieokOH(pEPEHINN TIO0 TOMOJIOTHH

bazoBoe pemienne «Touyka-Touka» oOecredrBaeT BUACOKOH(PEPEHIICBSI3b MEXIY
IBYMsSl  TOJNB30BATENSIMH WM JIIOOBIMM ~ JIByMSI  THUIIOBBIMH  CTYJUSIMU,
PaCIOJIOKEHHBIMU B yAAJIEHHBIX O¢ucax. MOXKHO HCIOJIB30BaTh JaHHOE PEIICHUE

st o0ecrieueHrss BHUACOKOH(EPEHIICBA3M B OJAHOM 3JaHUU JUIsI OOeCreueHUs
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BUJICOCBSI3bI0 JIBYX KaOuHeToB. TOIONOTHA «TOYKA-TOUKA» MPUMEHSETCS MpHU
OpraHM3aIlly TPYIIIOBBIX U MEPCOHANBHBIX BUACOKOHpepeHnii. BuneokondepeHnmu
TUTIA «MHOTOTOYKAa» WJIM MHOTOTOYEYHBIE O0ECIEeYMBAIOT OJHOBPEMEHHYIO CBS3b
MEXTy OOJIBIIMM KOJMYSCTBOM CTYIUH W y4acTHUKOB. Hy a Tomomorus «Todka-
MHOTOTOYKa» XapaKTepHa JJIs MPOBEACHUS CTYAMMHBIX KOH(EPEHITHIA.

C TOukM 3peHHs TUNAa CETH H CBA3M, MOXHO BBIJCIUTH CIEAYIONINE
BUJICOKOH(EPEHIINH: B JIOKAIBHBIX CETAX, B TeleoHHBIX ceTsax, ceTsax ISDN, cersax
IP u cmemannsie (Puc.2.7.) [22]. Oxapaktepu3yeM KaxAblid TUI B OTACIbHOCTH.

OTHOCHUTENTPHO BHJCOKOH(EPEHIIMM TI0 aHAJIOTOBBIM TelIe(OHHBIM KaHaJIaM
MO>KHO CKa3aTh, YTO MPOMYCKHAsl CIOCOOHOCTh Tele(OHHBIX JMHUN CBSI3U KpaiiHe
HU3Ka Jaxe IS Mepefadd CHKaThIX BuaeouzoOpaxkeHuil (e Oorxee 33,6 Kowut/c).
[ToaTomy, oueHb HEOOJNBIIOE KOJTHMYECTBO BHIACOKOH(PEPEHIIUH MOIACPKUBAIOT 3TOT
B TonkimroueHus. I[lpaBma, pa3pabaThIBalOTCS CTAHIAPTHI, KOTOPBIC JTOJKHBI
obecrieunTh 00Jiee KaueCTBEHHOE M CTAOMIIbHOE M300pakeHue Mpy MoJ00HONH HU3KOH
CKOPOCTH.

B ISDN-cersix BuaeokoH(pepeHIMH paboTaloT CO CKOPOCThIO mepenaun oT 64
Kout/c mo 2000K6wmt/c. K cersmM momoOHOro THIA MOXHO IOJAKIIIOYATH
BUJICOTEIE(POHBI, BUIEOTEPMUHABI U IEPCOHATIBHBIE KOMIIBIOTEPHI.

OtHocuTenbHO KOH(EPEHIUH B JOKANBHBIX CETSIX MOXXHO CKaszaTh, YTO OHHU
pabotator B pamkax nportokona TCP/IP. Jlpyrue mpoTOKOJBI MJI0X0 MOJAEPKUBAIOT
TakWe 3a/Ja4u BUACOKOH(EPCHIIMH KaK pa3fieiiieMble TPUIOKCHUS, SJICKTPOHHAsS
nocka. Jlyis cTyauiHBIX BUACOKOH(EpeHIM HCToNb3YIOT cTtanaapt ATM, rimaBHas
0COOEHHOCTh KOTOPOI'0 — MOJIAEPKKa Ki1accoB o0ciyskuBanus (QoS).

Uro kacaercsi BUICOKOH(EpPEHIUI B TIIOOATBHBIX CETAX MOXHO OTMETHTh, UTO
3]IeCh KadeCTBO 3aBHCHT OT JOCTYITHOW TOJIOCHI TPOIMYCKAaHUS W HCIIOJIB3YyEMOTO
MIPOTOKOJIa TPAaHCHOPTHOTO ypoBHA. lIpuemiemoe kauecTBO BHICOKOH(EPEHIUU B
r7100aTbHOM CeTH MOKHO TOJYYUTh TOJBKO MPU CKOPOCTH Tepeaadyud He MeHee 64
Ko6uTt/c. 3HaunTenBHYIO POJIb 3[IECh TAKKE UTPAET UCTIOIH3yEeMbIE TIPOTOKOJIBI.

Heo0xomumMo OTMETHTH, YTO B HACTOSIIEE BPEMs BCE OOJBINE IMOSBISIOTCS TaK
Ha3bIBa€Mble CMEIIaHHbIE BUACOKOH(EPEHIINH, B KOTOPHIX 00BEAUHSIOTCS pa3InyHbIe

THIIBI CETEM.
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Turnb! BUICOKOH(pEPEHIIUI
IO THITY CBSI3H M CETH

B B nokanbHBIX B ceTsax B ceTax 1P CMelIaHHbIe
TeneOHHbBIX ceTsIx ISDN
CeTIX

Puc.2.8. Tunsl BU1eOKOHQEPEHIIUN O TUITY CBSA3H U CETH

CrnenoBaTenbHO,  KIACCU(UKAIMIO BUICOKOH(EPEHIIMA MOXKHO MPOBECTH IO
CIEeAYIOIMM Mpu3HaKkam [21]:

1. TO TUMOBBIM pEIICHHUSIM,

2. 1O OpraHu3allui,
3. 10 TOIIOJOTHH,
4

I10 TUITY CBS3H.

2.5. Ilocrpoenue cereii BumeokoHbepeHIIHiT

PaccMoTpuM 0CHOBHBIE BOITPOCHI M TIPOOJIEMBI, CBS3aHHBIC C IPOCKTHPOBAHUEM CETEH
BUJICOKOH(EPEHLINH IS TeIEMEIULINHBIL.

OpHMM M3 OCHOBOIIOJIATalOUIMX KOMIIOHEHTOB TEJIEMEIULMHBI - SBISIETCA
OpraHu3alys 1 NpoBeleHHe BUIACOKOH(pepeHni. BuneokonpepeHus, Kak Mbl yxe
OTMETWJIH, TO KOMIIBIOTEPHAsI TEXHOJOTHUsA, KOTOpas IO3BOJIAECT JIOJAAIM BHIETH U
CIBIIATh APYT Jpyra, oOMEHHMBATbCs JAaHHBIMH M COBMECTHO MX 00pabaThIBaTh B
peanbHOM pekume BpeMeHM. biaronapst BUICOKOH(GEPEHIHMSIM B peXHME PeaJbHOIo
BPEMEHH CTAaHOBUTCS BO3MOXKHBIM IIPOBEJCHUE KOHCYJIBTALMM, COBEIAHUN PA3HOIO
XapakTepa 1 JEeMOHCTpalysl y4eOHbIX IPOrpaMM ¢ 00YUYEHUEM B pealbHOM BPEMEHH.

Jlnis mpoBeieHUsl C€aHCOB BUACOKOH(EPEHIICBA3M HEOOXOJMMO BBIIIOJIHEHHE
JBYX BOKHEUIIIUX YCIIOBUM:

HEOOXOMMO HWMETh COOTBETCTBYIOIIEE OOOPYJOBaHHME M MPOrPaMMHOE

obecrieueHrne BHICOKOH(EPEHIICBA3H
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HY’)KHO HMETb BO3MOXXHOCTb COCIHMHUTBCS C JPYTUMH y4YaCTHUKAMU
BUJICOKOH(EpPEHIMN dYepe3 JroOble KaHalbl CBA3M, OTBEYalolue TPeOOBaHUSAM
BUJICOKOH(EPECHIICBA3H.

[Ipy npoeKTHpOBaHUM CETEH TEIEMEIUIMHBI, B KOTOPBIX JIOJIKHA OBIThH
peanu3oBaHa BO3MOXHOCTb IIPOBEAECHUS BUICOKOH(EPEHINI, BO3MOXKHBI pa3IMyHbIe
MOAXObI K TOMOJIOTMYECKOMY pelieHuto [24].

OTO MOXET ObITh: JIByXTOYEUHAs BHJICOKOH(EPEHIMs, KOTrJa COEIUHSIIOTCS
BCero aBa a0OHEHTa, WU MHOTOTOYEYHAsh BHUJCOKOH(EpPEHIHS C OJHOBPEMEHHBIM
MI0/ICOEIMHEHNEM HECKOJIBKMX YUYaCTHUKOB.

B cBoro odepenb, MHOroToue4Hble KOH(PEPEHIUN MOTYT OBITh CIEIYIOLIETO
TUIIA: MHOTOTOYEUYHbIE BHJICOKOH(PEPEHIMH B JIOKAJIbHBIX CETAX, MHOIOTOYECYHBIE
BUJICOKOH(EPEHIINN B TEPPUTOPHUAIBHO pacpeneseHHbIX [P-ceTax, MHOTOTOUeYHbBIE
koH(pepeHmy B ISDN-ceTsx 1 MHOTOTOUEYHbIE KOH(PEPEHIINU B PA3HOPOTHBIX CETAX
[22].

IIpu opraHu3anuu MHOTOTOYEYHBIX BHUACOKOH(EpPEeHLUUH ¢ ydyacTHeM
HECKOJIBKUX I0JIb30BaTENEH OJTHOBPEMEHHO BO3MOXHO PEaIn30BaTh CIEAyIONINE 1Ba
MPUHLINIIA:

1. ayIno-mOTOKM OT pa3iIUYHBIX YYaCTHUKOB B CETH CMELIMBAIOTCS TAKUM
o0pa3oM, 4TO BCE YYAaCTHMKHM BUAECOKOH(EPEHLUH MOTYT CIbIIIATh Jpyr Apyra, a
BUJICO-TIOTOKHA TEPEKII0YAIOTCS TaKMM O00pa3oM, YTO BCE BHIAT TOJIBKO OJHOTO
Y4acCTHUKA CBS3M, TIPUYEM BBIOOp MOXET OBbITh CcHeNaH I[peacenaTresnemM
BUJICOKOH(EPEHIINHU, ONIEPATOPOM HIIM aBTOMATUYECKH, IO aKTUBHOCTH YYaCTHHKA;

2. B TMepelaBacMOM IO CETH BHUAEO-NIOTOKE BO3MOXKHO KOMOMHHUPOBATh
n300pa’keHHsI HECKOJIBKUX YYaCTHHKOB.

K cern BumeoxoH(depeHIIMM B KayecTBE BHUICOTEPMHHAIOB MOTYT OBITh
MOJKJIIOYEHbl KOMIIBIOTEPHI JIIOOOr0 THIMA, KOTOpbIE OOOPYJOBaHBI CHELHATBHON
cereBoif  mmatoil. Kpome Toro, B cerb MOryT OBITh  IOJKJIIOYEHBI
CIELMAIN3UPOBAHHBIC 3aKOHUEHHBIE YCTPOMCTBA IS BUICOKOH(EPEHIIUH C BUICO-
KaMepoil, MUKPO(hOHOM M BO3MOYKHOCTBIO TOAKIIOUEHHS K TEIEKOMMYHHUKAIIHOHHBIE
CETSM.

Hcxons u3 BCEro CKa3aHHOTO NPOEKTUPYEMYIO CEThb TEJIEMEOULMHBI IS
CTOMATOJIOTUH, C YYETOM CTPYKTYpPbI CIIy>KObI, MOYKHO MpPEICTaBUThH CJEIyIOIIUM

obpaszom (puc.2.8) [25].
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B nmanHO# ceTn mpeaycMOTpeHO mojkiatoueHrne Kk MaTepHery, k nudpoBbIM U
aHaAJIOTOBBIM  TeneoHHBIM JHHUSIM. Kpome TOro, BO3MOXKHO HCIOJIb30BaHHUE
CIIlyTHUKOBOH CBSI3H.

Jnst  opraHW3anMd W TPOBEACHUS BHICOKOH(PEPEHIMA HYKHO HMETh
COOTBETCTBYIOIIEE CTIEMATN3UPOBAHHOE MIPOrPaMMHOE U ammnapaTHOE o0ecreueHue.
Cpenu ammapaTHOTO OOECTIEYEHMH MOKHO BBIICIHTh BUACOCEPBEPHI, IUTIO3HI,
KOJIEKH [26].

Buneocepeppt (MCU -  yCcTpOHCTBO  YNpaBI€HHMs MHOTOTOYEUHOU
KOH(epeHIMel) NCIOIB3YIOTCS ISl OpTraHU3aluy CEaHCOB BHICOKOH(epeHmHu. [Ipu
Y4aCTUM HECKOJIbKMX YYaCTHUKOB B CETH BHACOKOH(PEPEHLUUU IUPKYIUPYIOT
OTPOMHBIE TOTOKM HWH(GOpPMAIlMU, MOITOMY Harpy3ka Ha Kaxaoe paboyee MecTo
Y4acTHHMKA BO3pPACTaeT MPOMOPLIUOHAIBHO YUCIY YYaCTHUKOB KOH(pepeHun. iMeHHO
IUIsL TOTO, YTOOBI 00pabaThIBaTh 3TH OIPOMHBIC IMOTOKHM WH(POPMAIUU U OCBOOOJUTH
BUJICOTEPMHUHANIBI YYaCTHUKOB OT OOJbLIONW padOThl, MPUMEHSIOT BUICOCEPBEPHI.
KOTOpBIE CHUMAIOT 3Ty Harpy3Ky, MOCKOJbKY caMu 00paOaThIBalOT BCE MOTOKU U Ha
TEPMHUHAJIbl Y4aCTHUKOB [TOCBUIAIOT TOJIBKO I0JIaratolIfecs UM MOTOKH.

OpHa U3 caMbIX TPYJIOEMKHUX 3ajjad cepBepa - NEPEKOJUPOBAHUE BUJICO- U
ayIMOCUTHANOB. J[JI1 yCNENIHOrO peleHus 3TOM 3aJadyd HCIOJIb3YIOTCS MOIIHbBIE
npoueccopsl. Ho gaske X MOITHOCTH HEAOCTATOYHO IS peieHus mpoonembl. Kpome
TOT0 HEOOXOJUMO OTMETUTh, YTO YKa3aHHAas IMpoOJieMa OTHOCHUTCS HE TOJBKO K
cepBepy, HO U OCTaJbHBIM BHJIEOTEPMUHAIAM, yYaCTHUKAM BHJICOKOH(EPEHIINH.
[Toaromy, st pemieHHs 3TOM MPOOJIEMBI UCHOJIB3YIOT MPOrPaMMHO-AINIapaTHHIE
peuieHusl.

CrouMOCTh NpPOTrpaMMHBIX pean3allMii MEHbIIE, YEeM annapaTHbIX U OHHU
MOTYT YCTaHOBJIEHBI IPAKTUYECKU Ha JHOOOM COBPEMEHHOM KOMIIBIOTEPE, UMEIOLIEM
3BYKOBYIO IIJIaTy W O0JIaIafoIIMM BO3MOXHOCTBIO BHle03axBarta [27]. Tem He MeHee
HE0OXOUMOr0 KayecTBa BHJIEO B HHUX JOCTHUTHYTh HEe yaaercd. Jlexo B Tom, 4To
KOJMPOBAaHUE BHJICO MOTOKA MPEIbSIBIAET BBICOKHE TPEOOBAHUS K BBIYUCIUTEIHHBIM
pecypcaMm TepMHuHaJa. B COOTBETCTBHM C MPUHATHIM B pamMKkax pekoMmenaanuid H.320
n H.323 cranmaprom xoaupoBanus Buaeo H.261 HeoOxoaumMo 0OecieunTh CyKaTue B
peaIbHOM BpPEMEHHU HCXOAHOTo curHana ¢ koddduuuentom ot 100 mo 1000. Taxe
CTPEMHTEIBHOE YBEIMUYCHHE MOIIHOCTEH MpOIECCOPOB OOIIEro Ha3zHAueHHs HE B
COCTOSIHUM 00€CNEeYUTh KaueCTBEHHOE KOAMPOBAaHUE U JAECKOJMPOBAHUE CHUTHaa

BHJICOKOH(EepeHIINH.
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YroObl Kak-TO peajn3oBaTb ATH (QPYHKUUHM B IPOTPAMMHBIM IIyTEM,
CTAaHOBHUTCS HEOOXOAMMBIM  YCTaHABIMBAaTh OMNPECICHHbIE OrPAaHUYEHUS I
nporecca KOAWPOBAHUS: MCIOJIB30BaTh HU3KYI0O YacTOTy KaJpoB, YIPOILECHHBIE
ATOPUTMBI ~ TIpeoOpa3oBaHUsl  BHIEO, BEAyIIME K YMEHBUICHHIO  pa3Mepa
N300pakeHMs, CHM)KEHUIO YEeTKOCTH M YXYALICHHIO IBeromnepenadd.  MoxkHO,
KOHEYHO, TepeaBaTh M300pa)KeHne YepHO-OeNIbIM U HCII0JIb30BaTh HECTaHJapTHBIE
aJITOPUTMBI, HO MIPU 3TOM HYXHO Y4YECTb, UTO €CJIM CIEAYIOLIUHM KaJIp MOocTymaer Ha
NPOTPaMMHBIM JEKOAEp 10 OKOHYAaHUS OOpabOTKM TEKYIIEro, OH HTHOPHUPYETCS.
Buneonndpopmanus TepsieTcs, M300pakeHHWE pacmanaeTcs Ha YacTH M KapTHUHKA
CTaHOBHUTCS HEyJOBIETBOpUTENbHOU. [loaTOMy mnpu KoaupoBaHUM HEOOXOAMMO
YUUTBIBATh HE TOJbKO COOCTBEHHBIC BBIYMCIMTEIbHbIE BO3MOXKHOCTH, HO U
MIPOU3BOIUTENFHOCTh JEKOJIepa Ha TPOTUBONOJIOXKHOM CTOpoHe. B pesynbrare
MPUEMIIEMOTO Ka4eCTBAa MOXKHO JOCTHYB JIMIIb NPH MAJIEHBKOM pa3Mepe BUACOKaapa
(QCIF) u cpaBHUTEIBHO HU3KOW YacToTe KaapoB (okoio 10).

[IpenmyiiecTBO MPOrpaMMHBIX PELICHUH MPOSBISAETCS MPU HUCHOIb30BAHUU
Y3KOIIOJIOCHBIX KaHaJOB, HAIpUMEp, NPU MOJEMHOM CBSI3U CO CKOPOCTBIO 110 56
Ko6ur/c. IlockonpKy Tmonoca KaHajla  MaJieHbKas, o00beM  HH(pOpMAIHH,
oOpabaTbIBaeMbIii KOJEKOM, TOXX€ HEBEIMK M IPOrpaMMHBIM TEpMUHAl C HUM
ycreniHo crnpasisercs. Ho o kadecTBe BHIEOKOH(EPEHIMH 3/1eCh TOBOPUTH He
NPUXOJUTCSA: 3BYK TJIYyXOHM, CKOPOCTh MeEpelauyd OT HECKOJbKUX BHICOKAIPOB B
CeKYHIy 10 OJTHOTO B HECKOJBKO CEKYHJ, YTO CKOpee HallOMHUHAeT T0Ka3 CIIai/IOB.
Crnenyer Takke OTMETMTb, 4YTO IPOrpaMMHBIE PpELICHUS SABISAIOTCS OYCHb
YIOPOLICHHBIMM ~ aHAJOTaMHM  TOJHOLICHHBIX  almapaTHbBIX pEUIeHHH U 10
(YHKIMOHATIBHBIM BO3MOXKHOCTSAIM. B 11eoM, YHCTO NpOrpaMMHBIC peasn3aluu
BUJICOTEPMUHAJIOB W3-32 OTPAaHMYEHHOCTH WX (YHKIHMOHAJIBFHOCTH W HEBBICOKOTO
KadyecTBa HE B COCTOSIHUM OOeCmedyuTh NpodecCHOHaIbHBIC pelieHus B 00JacTh
BUJICOKOH(EPEHIINH.

Hcxons u3 Bcero BBINIECKA3aHHOTO, KAaK MPaBHIIO, MPUMEHSIOT armapaTHbe
pemieHust - KOAEKH, KOTOpPhIe pEATM3YIOTCS B PAa3IMYHOM BHJE: KaK IUIATHI,
BCTaBsAoLMecs B cBOOOAHBIE cioThl PC, Tak M (yHKIMOHAJIBHO 3aKOHYEHHBIE
pemwenus. Komeku CKUMaOT CHUTHaI M KOJUPYIOT €ro Juis KaHaja CBSI3H M,
COOTBETCTBEHHO, Pa3KUMalOT U ACKOIUPYIOT HAa IPUHUMAIOLIEN cTOpoHE [28].

Jlpyroe cnenuagn3upoOBaHHOE YCTPOMCTBO, KOTOPOE MPHUMEHSIOT B CETIX

BHJICOKOH(DEPEHIINIA - MUTI03bI, KOTOPhle 00ECIeUnBaIOT Mepeaady MHpopmanuy Ha
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CTBIKE Pa3HOPOJAHBIX ceTeld. MBI yk€ OTMETHUJIM, YTO BUACOKOH(EPEHLUS MOKET
IIPOBOJUTHCS B TaK HA3bIBAEMBIX CMEIIAHHBIX CETSAX (HalpUMep, CeTIX TelaepoHUH ¢
KOMMYTallU€l KaHaJIOB M KOMIIBIOTEPHBIX CETAX C KOMMyTalMel nmakeroB). B Takux
cerax wuH(popMamus Tmepemaercs B pa3HbIX (opmarax . VIMEHHO IS CThIKa
Pa3sHOPOIHBIX CETEN MCIOJIB3YIOT IUTIO3BI.

Eme ogHO ycTpOHCTBO 3TO MPUBPATHUK - YCTPOUCTBO, KOTOPOE MPUMEHSETCS
s o0ecreyeHus MOMCKAa CTaHLMHM, LUII030B U TOJKIIOUEHHs K MHOTOTOYEYHBIM
KOH(EepeHIMAM, KOTOPOE TAKKE BKIIOYACT B c€0sl COOTBETCTBYIOIIEE MPOrpaMMHOE
o0ecrieueHue.

Bepuemcs k Bompocy opranmzanuu padoTel cepepa [29]. Kak MBI yxke
OTMETHJIM CEpBEp BBINOJHIAECT OONBLIYI0O pPAa0OTy MO YNPaBIEHUIO IOTOKAMHU
MHOPMALIUU B CETH NPU OpraHU3aluu BHICOKOHpepeHu. Kpome 3Toro Ha cepsep
JOXHUTCSA OONbIIas Harpy3ka H3-32 HEOOXOIMMOCTH KOJIUPOBAHHS ayaHWO-BHICO
uHpopmanuu. Bwmecte ¢ 3TMM HEOOXOOUMO OTMETUTb. YTO B  PEXHUME
BUJICOKOH(EPEHIINN MOXKET OCYIIECTBIIATHCS 00ydYEeHHE MPH MOMOIIU JAEMOHCTPALUU
y4eOHbIX (DUIBMOB OJHOBPEMEHHO Ha paboyMe MECTa BCEX YYAaCTHHKOB ceaHca. B
TaKOM cilydae OOydYeHHE JOJDKHO IMPOW3BOAMUTHCS B peallbHOM BpeMeHH. [loaTomy
CEpBEP BBITMIOJHACT OOJIBIIYIO pabOTy IO Tepeaade OOJIBIIOTO MOTOKA BHIEO KaJIpOB
Ha BCE CTAaHLUH, MOJKIIOYEHHBbIE B CETh BUACOKOH(DepeHUuH. B cBA3M ¢ 3TuUM
BO3HHUKAIOT NPOOJEMbI , TMOCKOJBKY CEpBEp IOJKEH CBOEBPEMEHHO O0ECIECUHUTh
OJTHOBPEMEHHYIO TIiepe/iady KaJIpoB Ha MHOXeCTBO aO0HEHTOB. C IENBIO0 pEIICHHS
IIOCTaBJIEHHOW Nepesi CepBEPOM 3aJauu 3€Ch BO3MOXKHBI PsJi MEPOIPUSATHI.

Bo mnepBbIX, HYXHO M0A00paTh TaKOH aJrOpuUTM IIJIAHUPOBAaHUS pPadoT
mporieccopa, Korga oOH Haubosiee YCHENIHO peldT 3aJady  OJHOBPEMEHHOTO
OOCITy’)KWBaHHsI HECKOJBKHUX YYaCTHHUKOB BHICOKOH(EPEHIIMM U CBOECBPEMEHHO
IIOCTaBUT MM KaJpbl (QuibMa. 3AeCh YCIEIIHO MOXHO MCIIOJIb30BaTh AITOPUTM
IUIaHUPOBaHMUs pabOThl MpOLIECCOpa, OCHOBAHHbBIM Ha HPUHIUIIE PAaBHOMEPHOCTHU
oOcimyxuBanus. B manHOM anroputme BHeceHa (yHKUuUs ImTpada, KOTOpas IaeT
BO3MOYKHOCTH OIPEACIUTH MOCIIEI0BATEIHLHOCTh 00CTYKHBaHUsI aDOHEHTOB.

Bropas mpoGiiema - mombop Takoil opraHu3au MYyJIbTUMEIUIHOTO (haiina
(unpma, KOTOpBIH HY)KHO JEMOHCTPUPOBAaTh B TEUEHHWU BHUJCOKOH(PEpPEHIMH B
pealbHOM  BpEMEHH), KOTOopas [MO3BOJUT Haumbonee dS((EKTUBHO  pemaTh

MOCTaBIICHHBIC Tepen cepBepoMm  3amaun  [30].  MymnbTuaMenuiiabie  Qailiibl
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XapaKTepU3ylTcsl OOJIBIIUM O00BEMOM, TIOCKOJIBKY COJEp)KaT BHUACO, ayduo U
TEKCTOBYIO cocTaBiisitonue [31].

OnHM MOTYT OBITH OPraHU30BAHBI IO IBYM CTPATETUSAM: UCIIOJIb30BaHHE OJIOKOB
HEOOJIBIINX Pa3MEPOB M HCITOJIB30BAHHUE OJIOKOB 00X pasmepoB (Puc. 2.9.).

B mepBoM criywae, ecnm cuuTaTh, YTO CpemHss JiauHA Kagpa 16 K6 a
MakcumanbHas 255 K6, To pasmep Onoka ymaoOHO mpuHATH paBHbIM 1-2 KO, u
OCHOBHAs 3a/1aya - OJYyYUTh UHACKC KaJIpOB, T UMEETCs yKa3aTellb KaXI0To Kajapa
U ero pasmepa. B TakoM cnyuae, ecium Hy)XHO MpPOYECTh i—bId Kaap, KOTOPBI
COICPKHT BCIO BHJIEO, ayauo0 U TEKCTOBYIO HH(OpMAIMIO, HYXXHO HAUTH
COOTBETCTBYIOIIMI AJIEMEHT B MHJEKCE KaJapoB, a 3aT€M CUMTATh BECh KaJp 3a OJIHY
JMCKOBYIO OIepalfio. ITOT METo/a Xapakrepusyercs: OonpmnMu pacxonamu O3Y u

MEHBUIMMHU NTOTEPSMHU JUCKOBOTO IpocTpaHcTsa [1].

Kaaposbiii Paniep Gnoxa brnounsrit
3HAYECTKJIIbBHO MCHBIIIC PasMep 6n01<a
HHACKC Kazpa HHICKC 3HEYUTENBHO 0OJIbLIe

Kajpa

|

@ |
A

3ByKILBast TexcroBast
JIOpOXKKa JIOPOXKKa

a) 0)

Puc. 2.10. JIpa Tuma opranu3anuu Bueo-(aiaos

Bo BTOpoM ciywae, MCHONB3YIOTCS OJMOKM OONBIIMX pPa3MEpOB, B KOTOPBIX
MOTYT PAacIoiaraThCsi HECKOIbKO KaapoB. MHIEKC OIOKOB TakKe HMCIIONB3YeTCs, HO
noOasinsercst ©HPOpMaALUg O HOMEpE Kaapa, ¢ KOTOPOro HayWHaeTcs OJIOK. 31ech
MMeeT MecTo MeHblnee mnorpednenne O3Y, HO OosbliMe TMOTEPU ITUCKOBOTO

MMPpOCTPAHCTBA, ITIOCKOJIBKY 0JI0KH HE 3aII0JIHSIOTCS IMOJHOCTEIO KaJpaMHu.
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J1J1s IOBBIIIEHHS] TPOU3BOJUTENLHOCTH CUCTEMBI B 1I€JIOM OO0JIbIIIOE 3HAYCHHE
MMeeT TMpaBWIbHAsg OpraHu3anus AUCKOBOW maMaTu. B ciydae Buaeo-cepBepa
UCTIONB3YIOT HECKOJBKO JAMCKOB — 3TO MOTyT ObITh RAID - nmucku (oOecrieuuBaroT
OOJIBIIYI0 HAJEKHOCTh, HO HHU3KYIO) NMPOM3BOIUTEIHHOCTH) WM TPOCTO JUCKOBAS
dbepma (c MeHbIIEH HAJIEKHOCTHIO, HO OOJBINEH TPOU3BOAMTEIBHOCTHIO). 37ECh
00JIbIII0C 3HAUCHHE UMEET MOAXO0/ K PacToIOKEHHUIO (aiiioB HA AUCKAX.

B moBbllIeHMH ~ TPOU3BOAUTENBHOCTH  MYJIBTUMEIUHHBIX  CHCTEM
BUJICOKOH(EPEHIIMH OTPOMHYIO poiib urpaer Oydepupoanue [32]. B cmyuae
paccMaTpuBaeMor cHUCTEMbl Oy(epbl aKTUBHO MPUMEHSIOTCS B IMpoIlecce padoThl ¢
pPa3IMYHBIMH yCTpOWCTBaMH (AMCKH, JIeHThI). Kpome Toro, OydepupoBaHue TOHKHO
OBITh MPUMEHEHO B MPOILIECCEe BbIIaYH JAaHHBIX B CETh U MIPHEMa JaHHBIX U3 CETH.

Bydepuzanuss B Buaeo-cepBepe [0bKHAa OBITh NPUMEHEHAa B Ipolecce
MOJATOTOBKH JTAaHHBIX (PEHMOB pa3IM4YHBIX IOTOKOB, KOTOpPBIE II€PENAIOTCs
abonentam. HeoOxomuMocTs Oydepuzanuu 3akitodaeTcs B TOM, YTO IPOIECCHI
BUJICO-CEpBEPA HE JOJKHBI OJIOKUPOBATHCS, KOT/Ia JaHHBIE TIEPEatoTCs B CETh.

Bydepusanus nomkHa ObITH peain30BaHa CIEIyIONIMM 00pa3oM - ouH Oydep
JOJDKEH OBITh CO3/1aH B OINEPAaTUBHOW TaMsATH B OO0JAcTH TOJB30BATENS ISt
M0JIb30BATENBCKOTO TpoIiecca cepBepa, a BTOPOil - B 001acTU sapa ONeparioOHHOMN
CUCTeMBI. JTO HEOOXOJUMO, YTOOBI HE TPOMU3ONLIO OJOKHMPOBAHUE MPOIECCOB

cepBepa BO BpeMs OKuIaHus 0ocBoOOkIeHus Oydepa cepsepa [33].

BHJIe0-CepBep a00HEeHT
MPOoLecC MOJIb30BaTEs
npouecc cepsepa odJacThb
Gydep cepsepa NOJIL30BaTEIs Oydpep aGonenta 1
Oydep abonenTa 2
obJ1acTb Fmmmm—m—m-m-m------ !
Gydep snpa sapa | Oydep sinpa !
1

nepejamomias CeTb

Puc.2.11. bydepuzamus notokos gppeiiMoB
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st 6ydepupoBaHusi MOXET OBITh NMPUMEHEHAa CXeMa, MPEJIOKEHHas Ha
puc.2.10. IlpeaBapurenbHO, HHPOpPMAIHS, KOTOPYIO HYXHO TepenaTh MPU MOMOIIU
CEeTH, B PE3YJIbTaTe OCYIIECTBICHUS AUCKOBOW OMEPAIUU JOJDKHA OBITH pa3MelleHa B
Oydepe cepBepa. 3aTem mpolecc cepBepa oOpamaeTcs K ONCpPAlMOHHON CHCTEME,
yTOOBl JaHHBIC OBUIM T€peJaHbl B CeTh. B pe3ynprare 3TOrO OOparieHus
oTepallioHHasl CHCTEMa CO37acT KOMHIO JAaHHBIX B cBoeM Oydepe - Oydepe sapa.
[ToaTomy mpoliecc cepBepa MOXKET He3aMeATUTENLHO MPOIOJIKUTH CBOIO padboTy. Bo
BpEMSsI BBI30Ba CETEBOTO JpaiiBepa aHHbIe U3 Oydepa sapa nepenuchBaioTcs B 0ydep
CETEeBOTO KOHTpOJUIepa JJIsi HEMOCPEACTBEHHOW Tepenaun B ceTh. U yxe u3 Oydepa
CETeBOr0 KOHTpOJUIepa MPOU3BOAUTCS Iepelradya JaHHbIX B ceTb. Ha cropone
npueMHHMKa (KJIMeHTa) HH(OpMalus MNPOXOAUT TOT K€ MyTh, HO B OOpaTHOM
HaIpPaBIICHUU.

C 1enbro ONTUMATBHOTO UCTIONB30BAHUS OTICPATHBHON MTAMSITH JIOJDKEH OBITh
UCIOJIb30BaH AMHaMHuuyeckuil Oydep. B aTom ciyuae A Kaxaoro MyJIbTUMEAUIMHOTO
MOTOKA, KOTOPBIA COOTBETCTBYET OT/IEIbHOMY a00OHEHTY, u3 OydepHoro mymna
BpeMEHHO (hopMupyetcsi cBoit Oydep.

Kak BUIHO M3 BCETO BHINIECKA3aHHOTO MPOCKTHPOBAHUE CETECH TEICMEIUITNHBI
COTPOBOXKAACTCS IENBIM psifoM mpooOsiem [2]. M, TeM He MeHee, COBPEMEHHBIN
MOAXOJ K 3IpaBOOXPAaHEHUIO, MOXKHO CKa3aTh, HEBO3MOXEH 0€3 COBpPEMEHHBIX

I/IH(bOpMaL[I/IOHHBIX, KOMIIBIOTCPHBIX U TCIICKOMMYHUKAIIMOHHBIX TCXHOJIOT Wi,
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3. MogenupoBaHue KOMIIBIOTEPHBIX CeTell TeleMeAUIIHBI

3.1. Omnpeznenenue mpo6rIeMsI

B mpexpipmymeir rmaBe A HPOBEICHUS BHICOKOH(EpEHLMH HaMH
IpeaioKeHa CTPYKTypa CeTH, KOTopas 00bEIUHSIET MHOXKECTBO YK€ CYIIECTBYIOIINX
pasnuyHBIX MO mpupoje cBoed ceredt (puc 3.1). YiaoBuerBopss TpeOGOBaHUSAM
OpraHu3aIMK ceTeil A BUACOKOH(EPEHIUI BCE JIOKAIBHBIE CETH TOACOEIUHIIOTCS
yepe3 MapIIpyTH3aTOPHI.

Eme pa3 3arpoHem Bompoc (YHKIMOHMPOBAHHS CETH B  PEXKHME
BUJICOKOH(EpeHIMU. 37ech HEOOXOIUMO OTMETHTh, YTO B CETH OOeCleYMBaETCs
nepeaaya BCeX MOTOKOB, FTEHEPHPYEMBIX Ha KaXKJIOM KOMIIBIOTEpPE, BCEM OCTaJIbHBIM
KOMIIBIOTEpaM € LENbI0  TIONYYEeHHS  HM300paKeHUS  BCEX  yYACTHHUKOB
BU/ICOKOH(EPEHIINN Ha BceX MOHHTOpax. CienoBaTelbHO, B JAHHOW CETH HMMEET
MECTO BEChbMa 3HAYMTENIbHBIN MMOTOK HH(MOPMALUH (BKIIOYAIONIEH ayquo W  BHICO
nH(pOpPMAIIHUIO).

Crnenyromuii MOMEHT, KOTOpBIA TakXke HEOOXOIMMO OTMETUTh, SIBISETCS
nepeaada HHOOPMAIH B PeaTbHOM BPEMEHH.

Otcioga MOXHO 3aKIIOYHTh, YTO HAa MapIIPyTHU3ATOPBI JIOKHUTCS OOJbIIas
Harpy3ka, MOCKOJbKY OHH JIOJDKHBI OOECIEYHTH MPUEMIIEMYIO CKOPOCTHh JOCTAaBKU
MHPOpPMALIMK Ha KOMIBIOTEpPHI CeTH. ToXke caMoe MOYKHO CKa3aTh HAcUYeT KaHAJIOB
CETH.

N3 Bcero BBIIECKA3aHHOTO  CIEAyeT, 4YTO Tpouecc (GyHKIMOHUPOBAHUS
JaHHOTO THUMA CETeH  OTJIMYAeTCs  BBICOKOW  CTENEHBIO  CIOXKHOCTH, a
XapakTepu3ymoIlue WX IOKa3aTelH, TaKue, HampuMep, Kak CpeaHHe 3HAuYeHUs
BPEMEHH JIOCTABKH ITaKETOB a0OHEHTOAM PA3JIMYHBIX KaTerOpWi, 3aBHCAT OT BEChbMa
OomnpIoro ymcia GpakropoB. BMmecte ¢ TeM 3HaUMTENbHBIE MaTepUATILHBIC 3aTPAThl HA
CO3JJaHMEe W OKCIUTyaTalMi0 MOJOOHBIX CHUCTEM TOOYKHAIOT K IOJYYCHUIO
KOJINYECTBEHHBIX OLIEHOK Pa3IUYHBIX acIIeKTOB (YHKIMOHUPBOAHUS
pacMaTpHUBaEMBIX CETETH C LENbI0 BRIOOPA PallMOHAIBHBIX WH)KEHEPHBIX PEIICHUN Ha
Pa3IUYHBIX dTarnax MX MPOEKTUPOBAHUS, SKCIUTyaTalliy, MOACPHU3AIMN U PAa3BUTHS

[34].
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97



B »T0i1 cBsI3M 0COOCHHO 0O0JIBIIIOE 3HAYCHHE TTPHOOPETAET MpodIeMa pereHus
KOMIUIEKCa 3a/lady, CBSA3aHHBIX C aHaJM30M U ONTHUMAIbHBIM  CHHTE30M
BBIUMCIIUTENBHBIX ceTeit [35].

K umcnmy  yKka3aHHBIX ~ OTHOCSTCS — 3aJaddl  pacueTa  IOKaszaresei,
XapaKTepU3yIOIINX KayecTBO (PYHKIIMOHUPBOAHUS PACCMATPUBAEMBIX CETEH MpHU
M3BECTHON KOH(UTrypalluu CHCTEMbl M 3aJaHHBIX IMapamMeTpax €€ KOMIIOHEHTOB, a
TaK)Ke M3BECTHBIX MapaMeTpax MOTOKOB 3asIBOK U XapaKTEPUCTHKAX CUCTEMBI. 3afaun
MOoJ0OOHOTO poJa pacCMaTPUBAIOT KakK 3anadyu aHanmm3a. K uX uuciy, Hampumep,
OTHOCSITCSI 33Jla4ll pacyueTa BEPOSTHOCTHO-BPEMEHHBIX XapaKTCPUCTUK Tepeadd U
00pabOTKH pPa3NMYHBIX THUIOB 3asBOK, OIEHKHM BPEMEHHM PEIICHMsS OIpeleieHHbIX
3ama4. TUNHUYHBIE 3a/la4ll CHHTE3a CBSI3aHbI C OINpEAETICHHEM B HEKOTOPOM CMBICTIE
ONTUMAJIbHOW KOH(PUTYypallUd CETH, 4YUCIa ee¢ aO0OHEHTOB U pa3MeIlICHHUS,
TEPPUTOPUATHHON MPUBS3KHU, OMPEACIICHUS TOTOJOTHU U MPOIYCKHON CITIOCOOHOCTH
KaHaJIOB U T.1 [36].

[lepeuncnenHble U MHOTHE ApPyTHe 3a7aud MOTYT ObITh C(HOPMYIHPOBAHBI U
pEIICHBl C WCMIOJIb30BAaHUEM JOCTATOYHO YJOOHOTO METOIAMYECKOro IMOAX0/a,
OCHOBAaHHOTO Ha BBIJCIICHUH W PACCMOTPEHUU COBOKYITHOCTH HWH()OPMAIMOHHBIX
MPOLIECCOB, XapaKTepHU3YyIOIIUX TpeOOoBaHUS IMOJIb30BaTENe K pecypcaM ceTu —
BBIYHUCIUTENBHBIX CPEACTB M CHUCTeMBbl Mepeaayu JaHHbIX. [lomoOHBIM mOaXO[
MO3BOJIIET a0CTParupoBaTh MHOTHE YACTHBIE ACIEKThI, CBA3aHHBIE C OCOOCHHOCTSIMU
peayim3anii KOHKPETHOW ceTH. B pe3yibTare BO3HHMKAET OCHOBA ISl OOOOIICHHS C
€IMHBIX TO3UIMI H3JI0KEHUS KOMIUIEKCa MaTeMaTHMYeCKUX MOJeNied M METOJIOB,
MO3BOJIAIOIIMX pellaTh MUPOKUNA KPYT 3aJad aHaiu3a M CHHTE3a KOMITBIOTEPHBIX

cereii [37].

3.2. AHanu3 NpOmyCKHO# CIIOCOGHOCTH CETH TeJleMeIUITMHEI

B oOmem Buage 3amaya aHaim3a TPOMYCKHOM CIOCOOHOCTH  CETH
TEJIEMEUIIUHBI MOXET OBITh MPEJICTABIICHA B CIICIYIOIIEM BH/IE.

Bynem cuntaTh, 4YTO U3BECTHBI:

TOTIOJIOTUSL CeTHU (PACIHOJIOXKEHUE MapUIPyTH3aTOPOB M COCAUHEHHS MEXITY

HUMH),
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cXeMa OpraHu3alMHi U 00bEM HAKOTTUTENS KaXKI0TO MapIIpyTH3aTOpa,

€MKOCTH COEINHUTEIbHBIX JIMHUH,

QITOPUTM paCIIpe/IeTICHHS TOTOKOB COOOIICHU,

JIOITYCTUMBIC 3HAYCHHSI CPETHETO BPEMEHH JIOCTABKU COOOIIEHUH TI0 CETH.

Heobxogumo  ompeneiauTh MaKCHMadbHO BO3MOXKHBIE HMHTCHCHBHOCTH
MOTOKOB, TMOCTYMAOIUX HAa MapUIpyTU3aTOphl U oOecrevyHnBaronfe 3aJaHHbIe
3HAYEHUS CpPEIHEer0 BPEMEHH IOCTaBKH. [Ipu 3TOM HY)XHO OTMETHTh, UYTO BpEMs
JOCTAaBKH COOOIICHUS OTPEACISETCS BpeMEHEM OOCITYKHBAHHSI B MapIIPyTHU3aTOPE U
BPEMEHEM TepeIauy MO JTUHUSM CBSI3U.

Jnst pemieHuss TOCTABICHHOW 3aJladyd I CETH TEJIEMEIUIIUHBI MOKHO
paccMOTpETh JIBE cleAyromue 3aaaun [38].

Opny 3amady ompeneiauM TakKuM O00pa3oM: OIPENeTIUTh BEPOSITHOCTh
OJIOKUPOBOK M CPEIHEE BPEMCHS 3aJePKKH B MapIIPYyTH3ATOPE, €CJIA W3BECTHBI
3HAYEHMsI TOTOKOB, TMTOCTYIAIOIINX HAa 00CITYy)KMBAaHNE B KK MapIIpyTH3ATOP.

Bropyro 3amauy cdopmupyeM  cleayomuM — o0pa3oM:  ONpEeIeNUTh
MaKCHMaJbHO BO3MOXKHBIE 3HAYCHHSI IMOTOKOB, MpPH OOCITYKHBAHUU KOTOPBIX B
paccMaTpuBaeMor CceTH oOecleuuBaeTcs TpeOdyemoe IOMyCTUMOE CpelHEee BpeMs

JOCTaBKH ITAKCTOB.

Pemenue nepBoii 3agaun

Kak MBI yXe OTMETHIIH, O OLEHKH MPOIMYCKHOM CIOCOOHOCTH CETH, B
NIEPBYIO O4Yepelb, HY)KHO IOIY4YUTh OTBET Ha CIEIYIOLIYIO 3aJady: ONpEeAeIUTh
BEPOSTHOCTH OJIOKMPOBKHU U CpEHEE BpeMs 3aJI€P’KKHU B MapIIpyTU3aTOPE.

Jns  pelieHuss MaHHOW 3aAadydl KaXAbld MapuIpyTH3aTOp U JIMHUU CBSI3H,
UCXOJSIINE U3 HEro, MPeICTaBUM OOBEAMHEHUEM CHUCTEM MAacCOBOTO OOCITYKHBaHUS
ormpeneneHHoro tumna. Ilpu 3ToM B MapuipyTuzaTtope MOXKET OBITh HCIIOJIb30BaHA
mo0as U3 CTPYKTYp opraHu3zanuu OydepHoro HakomuTesns. [ ynpomeHus Moenu
MPENIONIOKUM, YTO B KaXKJIOM MapUIpyTH3aTOpE HCIHOIb3YyeTCsl MOJHOIOCTYITHAs
CTpyKTypa. Hakomurenb coAep HUT OrpaHUYEeHHOE 4yucio OydepoB, Kaxablii Oydep
HAKOIIUTEJIS PACCYUTAH HAa XpaHEHUE OAHOTO coodmeHus [39].

B mapuipyTuzaTop noctynaroT Tak Ha3bIBa€Mble BHEIIHUE IIOTOKU COOOIIEHUN

(moTokHM, TeHepupyeMmble a0OHEHTaAMH JaHHOTO Yy3J1a), KOTOpPbhIE CMEIIUBAIOTCS C
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TPAaH3UTHBIMU (BHYTPEHHHMH) TIOTOKAMH CeTH. [IpeamosokuM, dYTO IOTOKH,
NOCTYNAMONIMe Ha pPa3IUyYHbIe MapUIPYTHAa3TOpPhI, HE3aBUCHMBI, a TaKXe YTO IO
KKIOW COCNMHUTEIBHON JIMHUU CeTH MOXeT mpoxomuts (1, 2, ..., i, ..., n)
KaHaJIOB; TPH TOM BCE /1 TIOTOKOB SIBJISIOTCS ITyaCCOHOBCKMMHU C WHTEHCHUBHOCTBIO
noctymieHuid A; Ilman pacmpeneneHuss MOTOKOB ONpENENeH 3apaHee M 3a1aeTcs
COOTBETCTBYIOLIECH MaTpUIei MapiIpyToB ((GUKCHpOBAHHAS MapIIPyTH3ALHS).

Bpemss mepemaum mo j-oli HMCXOAAWIEW JIMHUM  PACIpelesieHO 10
HKCIIOHEHIMATbHOMY 3aKOHY C IIapaMeTpOM /; U HE 3aBUCHUT OT BPEMEHH Iepenadu
0 JPYTUM JIUHHSM CBSI3H.

Takum o00pa3om, B i-bIii MapHIIPpyTH3aTOp TOCTymaeT [ HE3aBUCHUMBIX
MIyaCCOHOBCKMX TIIOTOKOB (L — YHCIO WCXONSAIIMX JIMHUHA CBSI3M U3 i-TO
MapIIPyTH3aTOPa) C MOCTOSHHON MHTeHCHBHOCTHIO A/ (I=1,. . .,L). CooGuienus [-ro
MOTOKA OOCTY>KMBAIOTCS COOTBETCTBYIOIIEH /[-0M HMCXOMASIICH JIMHUEW B TOPSIKE
HOCTYIUIEHHA C AJIMTEIbHOCTBIO oOciykuBanus /. Ilpu  »ToM mocTymnaromee
coOOIlleHne TPUHUMAETCS Ha OOCIyXHBaHHE, eciau XOTs Obl oguH u3 Oydepos
HAKOMHUTEN [-r0 MapuipyTtuzaropa cBoboaeH. Ecimm Bce Oydepbl 3aHATH, TO
MapUIpyTH3aTOp CUUTAETCS 3a0JIOKMPOBAHHBIM. B 3TOM ciyyae WHTCHCHBHOCTH
CYMMapHOTO HOTOKa, IPUHATOTO Ha OOCIY>XMBaHHUE, WM MPOITYCKHAs CHOCOOHOCTH

MapIIpyTH3aTOpa ONPENENIETCs KaK
A= 0" (1-p, ) coobm/c (1)

rie A 22/1, - UHTEHCUBHOCTb CyMMAapHOTO MOTOKA, MOCTYMAIOLIET0 Ha
=1

00CIy)KMBaHUE B i—blii MapuUIPYyTU3aTOp; P, - BEPOATHOCTH OJOKMPOBKH  i-OT0O

MapIIpyTHU3aTOpPa, EMKOCTh HAKOIUTENS KOTOPOTO COCTaBsAeT N; .
BeposiTHOCT,  OIOKMpPOBKM ~ MapuIpyTu3aTopa JJIi  pacCMaTpHUBAaEMBIX
JIONMYIIEHUA M TOJHOJOCTYITHOM CXEMBbl OpraHu3anuu Oy(epHOro HaKOMUTEIS

OINPEJIETIUM BBIPAKEHHUEM:
P, = F,G(N,), 2)
rae  Py- BEpOsSTHOCTB TOTO, YTO CUCTEMA ITyCTa:
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-1 L l_pl L N.
P, =ZA,»—p ; GIN) =Y 40" ;
=1

4 :H%_pk pl)

k=l

P, - 3arpy3ka [-ii ucXoisuen IMHUK: p, = A f

[Ipu ompezneneHuu MPOMYCKHON CIIOCOOHOCTH KaXIOTO MaplIpyTH3aTopa U
CEeTH B LIeTIoM, OyJIeM TMpearnoararh, 4To B Mpoliecce 00CIyKUBaHUs cOOOIIeHus [ —it
ucxopsuiei auauei (coorBercTByromeld CMO) ero Komnusi COXpaHsSeTcsi B HAaKOHUTEINe

70 TeX TOop, MOKa He OyAET MOJy4eHO MOATBEpP)KICHHE (KBUTAHIUSA) MO MCTEYCHUH

BpeMenn T “* mmm moka He uctedeT Bpems  I'°“. Ecin KBUTaHIMS HA MepeIaHHOE

COOOLIEHHE TIOCTYIIUT A0 UcTeueHus: BpeMeru 1%, To Oydep 0cBOOOKIAETCS, €CIH
KBUTAHIIUS HE MOCTYNHT, a BpeMs I WCTEKIO, TO mepeaada COOOUIEHUS
noBropsiercs. IloBTopHass mepenaya MPOUCXOTUT 1O TeX NOp, Moka He Oyner
ToNydeHa KBUTaHIus. JlomycTuMble 3Ha4eHns BennuuH T °“ u T° GymyT cuuTaThes
3aJJaHHBIMHU.

YuuteiBass CcHeNTaHHBIC BBINIE JOMYIICHUS U BEPOSTHOCTH TOTO, YTO
nepeaaBaeMoe 1o /-oi JTMHUU CBSA3U COOOIICHUE MOXKET UMETh OJHY WJIM HECKOJBKO

OMUOOK (BEPOSTHOCTb 3TOr0 COOBITUS ONpeAenseTcs BeIM4YMHON p, ), cpenHee

Bpemsi T,' peObIBaHUs COOOIIEHHS /IO HAIIPABIECHHUS B i-M MApIIPyTH3aTOPE MOKET

OBITh OIPENIEICHO, KaK:

i 1 +T0ut{f}+p0m_pomﬁ}

= +T* 3)
A=+ L)+ 1Py =1+ P+ 1P

/

B BeIpaxenuu (3) f— BeposSTHOCTh OJOKHPOBKU COCEIHETO MapIIpyTHU3aTOPA,
COCIMHEHHOTO C pacCMaTpUBAEMbIM [-MCXOZAIICH JuHHEH. B 3THX ycrmoBusax

WHTEHCHUBHOCTh OOCTY>KMBaHUS TOTOKa Ha [-i wucxoxasdmied nuHUU OyJeT
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OTPENENATHCS BEJUYUHON 1] = %,i , a 3arpy3ka / -oil JIMHUH — BEIIMYMHOU
i

/11- i i
p, =" . =1T
I / U, 14

Takum oOpazom, OyaeM mpenmojaraTb, YTO MapIIPYTH3aTOPHl CETH
npeactaBisitor oobenuuenne CMO tunma M/M/1 ¢ oOmuM  TMOJTHOIOCTYITHBIM
HAKOIMUTEJIEM €eMKOCTH Nj, BEpOATHOCTh OJOKUPOBKH KOTOPOTO OIPEIENISIeTCS

BbIpaXeHueM (2).

CpenHee 4MCIO 7, W CPEOHEE BpeMs 3aIepKKu D] coobuienuit  [-ro

HaIlpaBJICHUA I-TO MapuipyTu3aTopa OonpeacirsicTCs Kak:

N1
D (1= p " HG(k)
Y=

— Ni
k=0

n, =

(4)

rIe

L
G(k)= Ap/
=1

pi="/ M 5
’ A aa-py O

Takum o6pa3zoM, ucnonb3yst BbipaxkeHus (3.2) — (3.5), MOXKHO ompenenuTh

BEpPOSITHOCTh OJIOKHMPOBKH P, 1 CpelHEe 3HAYCHHUC 3aCPIKKH coobmennit D, Ha

UCXOJSIINX HAIpPaBJICHUAX KaXJIOTO MaplIpyTHU3aToOpa CETH IMpPH YCIOBUH, YTO: BCE
MapUIPyTU3aTOPbl HE3aBUCHUMBI; HM3BECTHBI MApUIPyThl JUIsl KAHAJIOB IMepenayu
COOOIIIEHUH; TPOIMYyCKHAs CHOCOOHOCTh  MapUIpyTH3aTopa  OINpeaenseTcss B
COOTBETCTBUU C BbIpaxkeHueM (1).

AJTOpUTM pacyeTra B ITOM CiIyyae SIBISETCS WTEPAlMOHHBIM U BKJIHOYAET

CJIeyIOIINe OTepaIiH:
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1. Onpenenutb 3HAYCHUS P, W D', mis Bcex i=1,...,M, tne M — uucno

MapuIpyTU3aTOPOB B pPacCMATPUBAEMOU CETH, B IMPEIAIOJIONKEHUU, YTO B KaXIbIH
MapLIpyTHU3aTOp  IOCTYNAalT  TOJBKO  BHEIIHWE TIOTOKM OT  aDOHEHTOB

MapuIpyTH3aTopa.

2. OnpenenuTh 3HAYCHUS P, H D'y (i=1, ... ,M) B IpeaNON0KEHHH, YTO B

KOKIBIA MaplIpyTHU3aToOp MOCTYMAIOT KaK BHEIIHWE, TaK U TPaH3UTHBIE MOTOKHU
COOOIIECHUH, TOJlyYeHHbIE B COOTBETCTBUU C 3a/JIaHHBIM (DPUKCHUPOBAHHBIM ILJIAHOM
pacnpeneneHuss NoTokoB. [Ipu onpeneneHn UHTEHCUBHOCTENW TPAH3UTHBIX ITOTOKOB,
MOCTYNAIOUIMX B COOTBETCTBYIOIIMHA MapUIpyTH3aTOp, HCHOJB3YIOTCS 3HAYEHUS,

MOJTy4Y€HHBIE B MPEABLAYIIECH UTEepaliH.

3. CpaBHUTH 3HAYECHUS D', nnst Bcex i=1, ... ,M, MOJy4YECHHBIE B JaHHOM
WTEpalii, C COOTBETCTBYIOIIMMHM 3HAYCHUSMH, TMOJYYEHHBIMH B MPEIbLAYILIECH
uteparuu. Ecnu 3Tu 3HaYeHHs] OTJIMYAIOTCS HE OoJjiee YeM Ha 3apaHee 3aJaHHYIo

BCIIMYNHY €, TO NPEKPATUTH BBIYUCIICHHA; B IPOTUBHOM CJIy4a€ IMOBTOPUTH OII€pALIUIO

2.
Pemenue BTOpoOit 3a1aun

[Ipu pemeHunn 3amauu OIpeEIEHUS] MAKCUMAJIbHO BO3MOXHBIX 3HAUYEHUI
BHEIIHUX TIOTOKOB, HACBHIIIAIONIMX PACCMATPUBAEMYIO CETh U 00ECIeUMBAIOIINX
3aJJaHHbIE CPEJHHME BEJIWYMHBI 3aJCPXKKU [0 JUHHUAM CBSI3U INpPU Iepejade oT
MCXOJIHOTO JI0 MaplIpyTU3aTOpa HAa3HAYEHMs, MPEACTABUM KaXKIblil MapLIpyTH3aTOp
cetn oowvenuHenneM CMO tuna M/M/1 ¢ oOumM HakoMUTENEeM HEOrpaHMYCHHOMH
emkoctu [40]. Ilpu sTom OymeM mpeamnonarath, 4To JIMHBI COOOIIEHUH HMEIOT
AKCIIOHECHIIMATFHOE pacHpeelIeHhe CO CPEAHMM 3HaueHueM b OuT; TpoImycKHas
CMOCOOHOCTh /[-if MuHMM cBs3HM omnpenensercss BenuunHoit u(/) = C(l)/b coobm./c,
rne C(l) — emkocTh [-i NUHHMM CBSI3U; CpEIHEE BpEeMs 3aJEPKKU COOOIICHUS
OIIpeJIeNIAeTCsl BpEMEHEM TIepeiayy 10 JUHUU CBS3H; 110 KaXX10H JIMHUH CBSI3U MOXKET
npoxoauth (I, . . . , n) KaHaJOB IEpeJadyd COOOIIEHHUS, MPU 3TOM MOCTYIIEHUE
[IaKETOB B 1 KaHaJ Mepeladd COOOLIEHUs SIBJIAETCS ITyaCCOHOBCKUM IIPOLECCOM C

HHTCHCUBHOCTBIO };; CHCTCMa pPACCMATpUBACTCA B CTATHYCCKOM COCTOSHHH. HpI/I
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ATUX TPEITOIOKEHHUSAX, €CIIH 10 [ TUHUW CBSI3U MPOXOAMT (1, . . . ,n) KaHaJ mepenadu

COOOILEHNsI C MHTEHCUBHOCTSMHU MOCTYIICHUS (,,7,,....7,), TO CPEIHs 3aaepiKKa

COOOIICHUH, MPOXOAALINX 110 3TOH JMHUU CBsI3U OyIeT paBHA

B, = ! n
(ﬂ(l)—Z%)

Cpennsisi oOmiasi 3aaepkka COOOIIEHMI Ha BCEM j-OM KaHalle Mepefayud

COOOIICHUH, BKITIOYAIOIIEM JIMHUM CBsI3U (k g2 kysesk, ) , B OTOM Cilydae paBHa

;:Z%

i=l

I[anee 3ala4ya CBOAUTCA K OIPCACIICHUIO MAKCHUMAJIIbHO BO3MOKHBIX

WHTEHCHUBHOCTEH MOCTYIUICHU COO6H.I€HHI>1 Y, A4 BCEX KaHAJIOB IIEpcAadn

COO6H.ICHPII>1 CCTH, O66CH€‘II/IB8.IOH_[I/IX Tpe6yeMoe Cp€AHCEC 3HAYUCHUC 3aJCPIKKU
COO6H.I€HHﬁ 0 CCTH IIPU 3aaHHBIX EMKOCTAX JIMHUM CBS3U U ILJIaHE pacnpeaciiCHuA
IIOTOKOB, T.€. K IOJYUYCHUIO OITUMAJIBHOTO COOTHOLICHUSA MCKIAY HpOHyCKHOfI
CITOCOOHOCTRIO CETH U A0ITYCTUMBIMHA 3HAYCHUAMUA 3aICPIKKH.

[Ipy 5TOM HMHTEHCHBHOCTH MMOTOKA, MOCTymnaromero B [ w0 cBsizu y(/),
paBHa CyMMe MHTEHCHBHOCTHU MOTOKOB J, KaHAJOB Hepenaun coolmenuit (1, . . . ,n),

HUCIOJIB3YIOIUX JAHHYIO JIMHUKO CBA3U:

=37,

Jns  peuieHuss paccMaTpuBaeéMOM  3aJayd  BOCIIOJIB3YEMCSL  METOJAOM
ONTHMAaJIbHOTO pacnpeneneHus e€MKOCTe JUHUH CBSI3U MEXIy
KOPPECHOHIUPYIOLIUMU MapaMH MapIIpyTH3aTOPOB CETH MPU (PUKCHPOBAHHOM ILJIaHE
pacrpeesieHus MOTOKOB.

IlycTe y,— MHCTEHCHBHOCTb IOTOKA MEXIY [—H Mapod MaplIpyTH3aTOPOB,
UCTONb3YIOLIeH /—10 JMHUIO CBsi3U. Toraa i- mapa “HachliaeT’ /-0 JIMHUIO CBS3H,

ecmu y, =x,(r(l)), toe r(l)= ,u(l)—y_/(l) -OCTaBLIAsICSl HEUCIOJIb3yEMOU E€MKOCThb

JUHUK CBA3H, y(/) cCyMMapHas MHTEHCHBHOCTb IOTOKOB MEXIYy JAPYTMMHU Iapamu
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MapIIpyTH3aTOPOB (KpoMe i—if), UCTIONB3YIOLUIMMH 110 JINHUIO CBA3U; X, - HEKOTOPBIN

KOA((UIIMEHT, OMPENesSIONINi HCIONIh30BAHHE €MKOCTU JAHHOW JTUHHWH CBSI3U 1—H

[Iapol  MaplIpyTU3aTOpOB. JIMHMS CBA3M CUMTACTC IEPErpyKEHHOW, €CIu

7i = x,(r()).

TakuM 00pa3oM, i—s Tapa MapIIPyTU3aTOPOB «HACBIIIEHA», €CIU XOTS ObI
OJHa U3 JIMHUN CBA3U, IO KOTOPBIM MPOXOJUT KaHaJI ICpCHaadun COO6U_ICHI/H\/II JJIsL
O6Cﬂy)KI/IBaHI/I$I IIOTOKA C UTHTCHCUBHOCTBIO Vi HAChIIICHA U HU OJJHA HC MCPCIrPyKCHA.
PaCHpe,Z[eJIeHI/Ie €MKOCTEN JIMHUM CBI3U CUYUTAETCA OIITUMAJIbHBIM, C€CJIH BCC
KOPPECTIOHTUPYIOIIUE TIAPhI MAPIIPYTU3ATOPOB HACKIIICHBI.

Jlnst TOoro, 4toObl M30€KaTh PE3KOr0 BO3PACTAHMs BEIMYMHBI B;, KOrja

3HaueHne (x7(/) — 0, BBOAMUM HEKOTOPBIN TMpeaen s HCIOJb30BaHUS EMKOCTH

nuHUM cBsi3u. bynem cuurath, uTo ¥(/) He momkHa npebimath 0,8 (/).

Takum 00pa3oM, HacblllleHHWe i —i Mapbl MapUIPyTU3aTOPOB ONpEIEsAeTCs

BBIPAKCHUCM

7, =min=x (@),

Iel(i)
rae (i) =1{l,l,,...,],} - MHOXXECTBO JIMHHUI CBSA3H, 10 KOTOPBIM ITPOXOIUT I-
KaHay miepemaun coobmieHuit ( Jns oOcmykwBaHUST TIOTOKAa MEXIy 1—d mapou
MapIIpyTU3aToOpoB).

Bripaxkenue (6) uMeeT Takxke Ipyryro GopMmy 3armcu:

7 =min. ")

i1 =1
axak B = V) 5y V)

OueBuaHO, YTO BhIpaxkeHue (7) OmpenenseT 3aBHUCUMOCTb MEXIY CpPEeIHUM
3HA4YEHUEM 3a/IEP’KKU U MPOITyCKHOM CIIOCOOHOCTHIO |- THMHUY CBSI3M.
Hrepanmonnas npoueaypa OnpeaeseHus THTEHCUBHOCTEW BHEIIHUX ITOTOKOB,

o0ecreunBaONINX 33/1aHHBIC CPETHIE 3HAUEHUS 3aJIep>KKU NP TIepegade cooOmeHni

OT UCXOAHOI'0 JO MapIIpyTU3aTOpa HA3HAUYCHUA BKIIIOYACT CIICAYIOIINEC OIICpalluu:

1. OnpeneJme MaKCUMAJIbHO OOITYCTHUMOC 3HAYCHUC C€MKOCTHU JIMHAN CBSI3U

y(l, j), KoTOpast MOKeT OBITh UCIIOJIb30BaHA HA j- UTEPAIUN KaXKI0W HEHACHIIIICHHOM
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Mapo Mapurypatu3aTopoB st BceX [=1, . . ., Loow , T€ Lo — OOIIIEEC YNCIO JTUHUN

CBs3U B CCTH .

D=V L))
y(,j)=x &

rne  y,..(,j)— cyMMapHas  MHTEHCHBHOCTb IIOTOKOB  MEXIy  IapamMu

MapUIpyTU3aTOPOB, KOTOPBIE MCIIOJIB30BAIN | JIMHUIO CBSI3U M OBLTH HACBHILIEHBI JIO j

utepanyy; & - 4UCI0 map MapHIpyTH3aTOPOB, MUCIIONIB3YIONIMX |-THHHUIO CBS3M U eIle

HCHACBIICHHbIX I[Oj HUTCpalnu,

2. OnpenenuTh MHTEHCUBHOCTh BHEIIHUX MOTOKOB 4 ans Bcex h=1,2,. .. H
(rme H — uncino HeHACHITIEHHBIX TTap MapIIpyTH3aTOPOB) KaK

yh me?/(la])

lel(h)

3. Ompenenutb, Kakue Mapbl MapLIPyTU3aTOPOB MEPELUIM B COCTOSIHHE

HACBIIICHHUS ITOCJIC BBIITOJHCHUS OIICpalluu 2, T.C. Iapbl, AJIsI KOTOPBIX

— 1 q
7, =minx, /B,

rae =1, ..., Q - 4UCIIO0 TATOTEIOUMUX Tap MApPIIPYTU3aTOPOB B CETH.

4. CpaBHUTb 3HAUCHHWs MHTEHCHBHOCTEH IIOTOKOB, IIOJYYEHHBIX Ha j-
UTEpalLliU, CO 3HAYEHUSIMU, MOITYYEHHBIMU Ha MpeAslaylleH, (j-1)-# urepauuu. T.e.

IMPOBECPUTH, BCC JIM MMAPbl MAPIIPYTU3AaTOPOB HACBIIIICHBI.

[Tpu sTOM:

a) eclii XOTs OBl OJIHA Mapa MapUIPyTHU3aTOPOB HEHACHIIICHHA, TO MEPEUTH K
BBIMIOJIHEHUIO ONepaluu 1;

0) eciu Bce Mapbl MapIIPyTU3aTOPOB HACKHIIICHBI, TO 3aKOHYUTH PaboTYy.

B mpomecce paboThl ONMUCAHHOTO BBHINIE AITOPUTMA KakJas mapa

MapIIpyTHU3aTOPOB, HACHIIIEHHAs Ha j—d HTepally, OCTAaeTCsl HACBHIIIEHHOW M Ha
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(J+1)-# wurepanmuu, MO3TOMY IIOC]E BBIMOJHEHUs uucia urepauuidU <O OyayT

HACBIIIEHBI BCE TATOTEIOIINE TTapbl MapUIPyTU3aTOPOB.

Kaxas U3 pacCMOTpEHHBIX 3a/1a4 UMEET CaMOCTOATENIbHOE 3HAaYEHHE, a TAaKXKe
MOKET OBITh HCHOJb30BaHA KaK OAMH W3 3TAllOB NpPU PELICHUM 3aJaud aHaIu3a
MIPOITYCKHOM CIIOCOOHOCTH CETH, 3aKJIIOYAIOLIEHCS B ONpEAEIEHUH MaKCUMAaJIbHO
BO3MOJKHBIX MHTEHCHUBHOCTEH BHEIIHUX IIOTOKOB, HACBHIIIAIOIUX AHAIU3UPYEMYIO
ceTb M O0OECHEeYMBAIOIIMX JOMYCTUMbIE BEJIUYMHBl JOCTaBKM COOOLICHUH THpuU
nepenaye OT UCXOAHOIO 0 MApUIPyTU3aTOpa Ha3HAUEHUS, ONPEIEIIIEMbIE BPDEMEHEM
00CITy>KUBaHUSI B MapIIPyTHU3aTOPE U BPEMEHEM Iepeiaddl 10 JHHHSIM CBs3H. B 3TOM
cllyyae JIrOpUTM OIPEeNICHHs] MPOITyCKHOW CIIOCOOHOCTH CeTH C (PUKCHPOBAHHOMN

MapHIpyTU3alKen OyAeT BKI0UaTh CASAYIOINE dTarbl pacueta [41]:

I. Ompenenenne WHTEHCUBHOCTEH BHEIIHMX IOTOKOB, HACHIIIAIONIUX
aHAJIM3UPYEMYIO CETh U 00€CleYMBAIOUINX 3a/laHHble CPEJAHHME 3HAUYEHHUS 3a/IeprKeK
Ipu Tepenade COOOIIEHWH OT HMCXOAHOTO JI0 MaplIpyTH3aTopa Ha3HA4YeHHs IMPHU
YCIOBUHU, YTO 00beM  OydepHOro HAKOMUTENs B KaXKIOM MapIIpyTU3aTOpe
HEOTPAHUYEH, a CpPEJHEE 3HAUCHHUE 3aJICPKKHU OIPEACNAeTCS TOJIBKO BpEMEHEM
nepeAadu 1o JWHUSIM CBsizu. Ha »TOM 9Tame aHanm3a BBITIOJHSIOTCS omepanuu 1-4
aNropuT™Ma, HCIOJB3YEMOTO Ui pEIIeHHs BTOpoM 3adaud. [locine BBITONIHEHUS
JJAHHOTO 7JTama IOoJy4aeM 3HA4YeHUs IOTOKOB, IE€pPEJaBa€MbIX MEXIy BCEMHU

TATOTCHOIIUMHU ITapaMU MapaipyTHUu3aTopoB B paCCManI/IBaeMOﬁ CCTH.

II. Onpenenenne BepOSATHOCTEH OJOKHPOBOK MapIIPyTH3ATOPOB M CPETHUX
3HAYEHUH 3aJIepXKEK, OMpeeNIeMbIX BpEMEHEM OOCITYyKHBaHUS B MapLIpyTHU3aTOpe,
BO3HHMKAIOIIMX MpU Mepeaade MOTOKOB, MOJYYEHHBbIX Ha | 3Tame aHanu3za, npu
3aJlaHHBIX OTPaHUUCHUSAX HA 00beM Oy(epHbIX Hakonureneil B N, MaplIpyTU3aTopax.
DTOT 3Tal aHaIM3a BHITIOJIHIETCS B COOTBETCTBUU C aJITOPUTMOM. HUCHOJIb3YEMbIM IPU

pELLIECHUHU IEPBOM 3aauH.

[II. OnpexneneHue CyMMapHOIO CPEIHEr0 3HAYEHUS 33JEPKKU Ha KaXIOM
KaHajle Tepenadu coobmeHuit - Z, (it Bcex r=1, ..., R, rae R - 4ucio kaHajIoB

nepefayd COOOLICHUH B CETH), BKIIIOYAIOIIETO CpeIHHE BpeMeHa OOCITy)KMBaHUS
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COOOIIIEHUI B COOTBETCTBYIOLUMX MapIIPyTHU3aTOpax M CpPeJAHHUE BpEeMEHa Iepenayu

110 JIMHUAM CBA3H, 110 KOTOPBIM ITPOXOAUT ILaHHLIf/'I KaHaJI riepeaadun COO6H_[CHI/II71.

IV. CpaBHeHue TmONY4YEHHBIX 3HAUYEHUM 7 C JOMYyCTUMBIMH 3HAYCHUEM

DX

odon

. Ecm Z, SD%;; (r=1, ..
)

,R), TO 3aKOHUUTH aHAIU3 CETU; €CIU XOTA Obl OAHO 3HaueHue Z, > DI, To

CpEeAHECIO0 BPpEMCHU NOCTABKU COO6H.[€HHI>1 10 CCTHU -

BO3BpPATHUTHCA kK L 9Tally aHalln3a, YMCHBIIMB COOTBCTCTBYIOLIUC HJOITYCTUMBIC

3HAa4YCHUA cpenHeﬁ BCJIMYHHBI 3aJICPKKU IIPU II€peaavc 110 JIMHUAM CBA3U — D

don *

3.3. MogenupoBaHue CIyTHUKOBOH CeTH

Puc.3.2 Cxema cucTeMbl CIIyTHUKOBOI CBA3H
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Puc 3.3. Mogens pactpesiesieHs eMKOCTH CIIyTHUKOBOTO PeTpaHCIATOPA
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Twabnuma 3.1 YcnoBus fand M IPOCTPAHCTBA COCTOAHUN CAS CHCTEMBI

CIIyTHUKOBOM CBA3K
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4. OnTmMu3anus KOMIBIOTEPHON CETH TejleMeIUIIHBI

4.1. ITocTaHoBKa 3ama4yu

PaccmoTpumM ceTh BuaeokoH(epeHlnid, B 00IeM BUIE MPEACTAaBIECHHYIO Ha
puc.4.1. DnemeHTamu (PU3NUECKONH CTPYKTYphl CETH SBJISIOTCS TEPMHUHAIbHbBIE
KOMIUIEKCBI ¥ a0OHEHTCKME KaHalbl CBS3M. TepMUHAIbHBIE  KOMIUIEKCHI
MPEJCTABISAIOT CO00I HEKOTOpOEe KOJIMYECTBO TEPMHHAIOB, KOTOPHIE OOBEAMHEHBI B
JIOKaJIbHbIE ceTu. B cBoo ouepenp, IoKanbHbIe A00HEHTCKHE CETH B3aUMOIEHCTBYIOT
MeXay co0O0i ¢ TOMOIIBIO MapIIPyTH3aTOPOB, OOBEAMHEHHBIX MAarucTPaJbHBIMU
KaHaJlaMH CBSI3M KOMMYHUKALIMOHHOW ceTH. Kaxaplii TepMUHAJIBHBII KOMILIEKC
MOJIKIIFOYAETCS] K OJJHOMY MapIIpyTH3aTOpPy C MOMOIIBIO KaHala CBA3M a0OHEHTCKOM
KOMMYHMKAIIMOHHOM ceTu. B mo6oii reorpaduyeckoil MmyHKTE, B KOTOPOM HMEETCS
TEPMUHAJIBHBIN KOMIUIEKC, OZTHOBPEMEHHO PA3MELIAETCS U MapIIPyTHU3aTOP.

Bce TepmuHalibHbIE KOMIUIEKCHI, IOJKIIOYEHHBIE K OJHOMY MapLIpyTU3aTopy,
00pa3yIoT 30Hy OOCTYXHBAHHS ATOTO MapIIpyTH3aTOpa. TepMUHAIBHBIE KOMIUIEKCHI
YCTAHABJIMBAIOTCA HEMOCPEICTBEHHO B IIyHKTaX pa3MELICHHs IOJb30BaTelIed CETH,
KOTOpBIE MOCHUIAIOT 3alpochl Ha HMH(MOPMAIMOHHOE OOCIY’KMBAaHWE M IOIYy4aroT
pe3ynbTaThl 00paboTKu 3arpocoB. YacTHBIM ciiydyaeM 0OpaOOTKH 3alpOCOB SBIISETCS
TPAHCHOPTUPOBKA COOOLIEHUH OT OAHOTO a0OHEHTAa CeTH — UCTOYHHUKA K JIPyromy-
nonyyarento. Kak u Tpebyercs npu NpoBeIeHUM BUACOKOH(EPEHLMH, MaKeThl OT
Ka)KJJ0T0 TepMHUHAJIA IEPEJAt0TCs KO BCEM OCTaJIbHBIM TEPMUHAIAM.

[Ipoueccel nepenayn cny>ke0HBIX COOOIIEHHI 3/1€Ch HE pacCMaTPUBAIOTCS.

CoctaB 000pyAOBaHUS TEPMHUHAJIBHBIX KOMILJIEKCOB I10JIaraeM H3BECTHBIM,
pPaBHO KaKk M HX Teorpauueckoe MeCTOMOJOXKeHHe. MapmpyTu3aTopsl MOTYT
pa3MeIaTbes TOABKO B TE€X MYHKTAX, YTO U TEPMUHAIbHBIE KOMIUIEKCHI.

B KOMMYyHUKallMOHHBIX CETAX HCIOIB3YIOTCS JHIIb HEKOMMYTHUPYEMBbIE
KaHajbl CBS3M, NPHUYEM KaxkJas Mapa MapUIpyTH3aTOpPOB, a TaKKe Kaxabli
TEPMHUHAJIBHBIM KOMIUIEKC C MapIIpyTH3aTOpPOM CBOEW 30HBI COEIMHSIOTCA OJHUM
KaHaJoM [0 JBYXTOYEHYHOW cxeme. byaem paccMmarpuBaTh ciy4aid, Koraa mjist
nepenayr MHPOpMAaIMK UCIOIb3YIOTCS MOy IyIIeKCHbIe KaHaibl cBA3U. OJIHAKO HE
IPEJCTaBISAET OOJBILIOrO TpyJa 000OLIUTh OMMCAHHBIE HMKE TOCTAHOBKU 3aay JJIs

AYIUICKCHBIX KaHAJIOB.
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KaHaJ CBsI3H
a0OHEHICKOIt ceTn

TEePMMHAJIBHbIN
KOMIIITEKC

TepMHHAI

TEpMHUHAI

TepMHHAI

MaplipyTu3aTop

TEpMHUHAI

aboHEHTCKas ceTh

TepPMUHAIbHBII
< KOMILIEKC

TepMHHAI

TepMHHAI

TepMHHAI

doresnrAdmden

TepMHHAI

abOHEHTCKas CeTh

TEePMHUHATBHBII
KOMIIIEKC

TEePMUHAIbHBII
KOMILIEKC

TepMUHAIBHBII
KOMILIEKC

TEPMHUHAT

TEPMHUHAT

TEPMHUHAT

TEPMHUHAI

TEpMHUHAI

Puc 4.1. CtpyxTypa ceTy BU€OKOH(pEpEHIIUN B 00ILEM BHIE

PaccmaTtpuBaetca ceTb ¢ KOMMyTauued cooOlieHui (MakeToB), B KOTOPOM
npuHsATa (UKCUPOBAHHAS MapIIPyTHU3aIMs TMOTOKOB cooOmieHuit. CooOrieHus
HamnpaBJSIIOTCA [0 KpaTdyaiemMy IyTH MeXIy HCTOYHUKOM M MosydartesneM. B
KayecTBe Mepbl JUIMHBI JIOOOr0 yyacTka IyTH MCIOJIb3yeTcs reorpaduieckoe
paccrosiHue.

B coctaB 0#HOr0 TEpPMUHAJIBHOIO KOMILJIEKCA MOTYT BXOAWTH HECKOJIBKO
TE€PMUHAJIOB.

[Ipennonaraercs: a) HOMEHKJIATypa TEXHUYECKUX CPEACTB M KaHAJIOB CBA3H,
KOTOpblE MOTYT OBITh HCIIOJNB30BaHBI JUIS TIOCTPOCHHUSI CETH, 3adaHa; 0) Bce
ONPENICNIEHHOW  NPOM3BOJUTEIBHOCTBIO;  B)

MapHIpyTHU3aToOpsl  00JadaroT
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HOMEHKJIaTypa HCIHOJb3yEMbIX KAaHAJOB CBS3M O00OECHEYMBACT MaKCHUMAaJIbHO
BO3MOJKHBIE TPEOOBaHUS K MX IPOIMYCKHOH CHOCOOHOCTH; B) COCTaB TE€XHUYECKHUX
CPEJCTB KaX/10I0 TEPMUHAIBHOIO KOMILIEKCA OIPEIETIEH.

B cooTBeTcTBHM C TPEANONOKEHUSIMH 0) M B) MMEIOTCS YIOPSIOYCHHBIC
MHOXECTBAa JIUCKPETHBIX 3HAYCHUH MPOM3BOJUTEIBHOCTH MapIIpyTU3aTopa U
IIPOIYCKHOM CHOCOOHOCTH KaHaioB cBsi3u. Ilpu 3TOoM OosblieMy 3HauYEHHUIO
IIPOU3BOIUTENILHOCTH COOTBETCTBYIOT OOJIbILIME MPUBEACHHBIE 3aTPaThl Ha CO3aHUE
U OKCIUIyaTalul0 CEeTH. AHAJIOTMYHO, JUIsl KAaHAJOB CBSA3M  OJMHAKOBOM
MPOTSDKEHHOCTH OOJBIIEMY 3HAUYEHHWIO IMPOMYCKHOM CHOCOOHOCTH COOTBETCTBYIOT
00JIbIlIME TPUBIICYEHHBIE 3aTPATHI HA CO3JaHKNE U HKCIUTyaTal[MI0 KaHala.

Jns ennHOOOpa3usi MPOU3BOJAUTENBHOCTh MapLIPyTH3aTOpa U IMPOITYCKHYIO
CIOCOOHOCTh KaHaJOB CBS3W Oy/leM Ha3bIBaThb €MKOCTbIO (ObICTpOjeiicTBUEM), a
M000H MapHIpyTHU3aTOp WM KaHaJl CBA3M — DIIEMEHTOM ceTdu. B olmem ciydae
IIPUBEJICHHbIE 3aTpaTbl HA TI—bI DJIEMEHT CETH OINMUCBHIBAIOTCA BO3pPACTAIOILEH

crynenuatoi pynkuueit G, =G, (C,) , rae C, - eMKOCTb r—Oro 3j1eMenra. byaem
anmpokCcUMupoBath GyHKIHIO G, (C,) IMHEHHON QyHKIMEH (;’r =d, C —-d, ,rne C,-
€MKOCTb JJIEMEHTA, d, - NOCTOSHHAS COCTABIAIONIAs IPUBEICHHBIX 3aTpaT Ha I—bId
DIIEMEHT, d,, - NPUBEIEHHBIC 3aTPaThl Ha C€IUHUILy €MKOCTH 3JE€MEHTa. 3HAYCHHs
d, ud, BHIOHpAIOTCH Takumu, uTO (GyHKUMS G, He mpeBbimaeT GyHKIHO GBI

BCEM JIMANa30He BO3MOXKHBIX 3HaueHul C, .

B kaxxmom siemMeHTe ceTH UCnonb3yercs aucuurinHa oociyxuanus FIFO.
CrenaeM cienyromue JOMyEHUs:
1. nroboii dsmeMeHT ceTh (KaHaT CBS3M WM MapIIpyTH3ATOP)
OTIMCBIBAETCSI CUCTEMON MaccoBOTO oOcimykuBaHus turma M/M/1, Ha
BXOJl KOTOPOHM TIOCTYMAalT 3asBKH, pacHpeiielieHHbIe MO 3aKOHY
[Tyaccona. Bpemst o0cimykuBaHus B TAKOW CUCTEME PACIPEEIICHO 10
SKCIOHEHIIMAJILHOMY 3aKOHY, a JUIMHA OuYepel 3asBOK Ha BXOJE
CHUCTEMBI HE OTPAHUYCHA;
2. JuIMHA COOOILEHUH, MOCTYMAIIIUX B KaHAN CBSI3U U3 KaKOro JuOO
MapuipyTU3aTopa HE 3aBUCUT OT MOMEHTA IMOCTYIUIEHHUS B 3TOT
MapIIpyTU3aToOp JPYTHX COOOIICHWH W SBISETCS CIIy4ailiHON

BEJIMYMHOM, PACOPEACTICHHON M0 SKCHOHEHIHAIBbHOMY 3aKOHY
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(TpenmoioxKeHue 0 HE3aBUCUMOCTH TTOTOKOB cooOmieHuii). B cimydae
OOBIYHOI mepefaud COOOIMIEHUH OT OJHOro a0OHEHTa K JIPYyromy
(2MEeKTpOHHAs TIOYTa) 3TO O3HAYAET, YTO KXKABIA pa3 B TPAH3UTHOM
MapuipyTU3aTope  CIy4alHBIM  00pa3oM  BbBIOMpaeTcs  JJIMHA
nmepeaaBaeMoro  COOOIIeHUsT JUIsi  Tepeladyd B CISAYIOIIHIA
UCXOISIINN KaHaJ CBA3H.

[IpuBeneHHbIE AOMYIIEHUS [IUPOKO MPUMEHSIOTCS TMPU HCCIETOBAHUH
BBIYUCITUTENBHBIX CETEeH, a HMX MPAaBOMEPHOCTh MOJATBEPIKIAETCS pe3yJbTaTaMu
TEOPETUYECKUX M OSKCICPUMEHTAIBHBIX HCCIICIOBAaHU, B OCOOCHHOCTH TIpU HE
CIIMIIIKOM OOJIBIIUX 3HAYCHUSAX Kod(pduIlMeHTa 3arpy3kd KaHaloB cBsizu [42]. B
HEKOTOPBIX CYIIECTBYIOIIUX PadOTax MpeiaracTcsl CUUTaTh 3aJEP’KKY COOOIIEHUMN
(makeToB) B KOMIbIOTEPE MOCTOSIHHOW M Jake MpeHeOperaTh 3TOM BENTWYMHOM, Tak
KaK OHa OOBIYHO 3HAYMTEIHFHO MEHBIIIE 33/ICP>KKH B KaHale cBsi3u[43].

Ha copepxatenbHOM  ypoBHE — 3ajJadya  ONTHUMM3AIMH  pa3MELICHUS
MapIIpyTU3aToOpoB HOPMYIHUPYETCs CIEIYIOIINM 00pa3oM:

Hcxons u3 3a1aHHBIX 3HAYEHUN MHTEHCUBHOCTEH 3alpOCOB MOJIb30BaTENeH K
OOCITy’)KHBaHUIO CEThIO C YYETOM ONHCAaHHBIX JOMYIIEHWA ¥ OTpPaHUYCHUH
ONpeAeNUTh ONTUMAJbHOE MO KPUTEPUI0O MHUHUMYyMa MPHUBEACHHBIX 3aTpaT
CTPYKTYpHBIE MapaMeTphbl CETH: YUCIIO U pPa3MElIeHHe MaplIpyTU3aTOpPOB B IMyHKTaX
CeTH; TMEpPEYeHb TEPMHUHAIBHBIX KOMIUIEKCOB, TOJICOCIMHEHHBIX K KaKIOMY
MapHIpyTU3aTOPy, €EMKOCTh MapIIPyTU3aTOPOB M KaHAJIOB CBs3U. [Ipu 3TOM HOIKHO
BBITIOJIHSITHCS 3aJaHHOE OTPAaHUYCHHE Ha MPEACIIBbHO IOMyCTUMOE 3HaUYE€HHUE CPETHETO

BPEMEHH 3aICP)KKH COOOIICHHS (TTaKeTa).

4.2. Marematudeckast MOJEIb

Z[J'IH (bOMaJ'II/IL’»OBaHHOFO OIMMCAaHUA 3aJa4u pPasMCIICHUSI MapupyTU3aTOpPOB

JIOTIOJIHTENBHO  MOTpedyroTcs — cheayromue  obo3zaueHus: A={i:1=1..,N}-
MHOKECTBO IIYHKTOB pa3MEILIEHUS TEPMHUHAIBHBIX KOMIUIEKCOB; Y ={k:k e A} -
HEM3BECTHOE MHOKECTBO ITyHKTOB pa3MEIICHUsI MapLIpyTU3aTOPOB; Ay - HEU3BECTHOE
MOJMHOXECTBO IyHKTOB Ppa3MEIICHUS TEPMHHAIBHBIX KOMIUIEKCOB, KOTOpbBIE
MOJKIFOYEHbl a0OHEHTCKMMHU KaHaJlaMU CBSI3M K MapLIpyTHU3aTopy B k—M IyHKTe

(4, < A) ; A”- NHTEHCHMBHOCTH NMEPBHMYHBIX 3alPOCOB U3 i-TO TEPMHHAIBHOTO
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©)

1

KOMIIJICKCA, A WHTEeHCUBHOCTh OTBETOB B 1 —BIi TepMI/IHaHLHI)If/'I KOMIIJICKC,

A, ="+ A%, A - MHTECHBHOCTb BTOPHYHBIX 3alPOCOB i—TO TEPMHUHAIHHOIO

KOMIIIeKca K (aiimam j-ro TepmuHambHoro kommiekca (i #, jeA) ); A7

HHTCHCUBHOCTb OTBECTOB Ha BTOPHUYHBIC 3aIIPOCHI 1-To TCPMHUHAJIBHOTO KOMIIJICKCA K

daitmam j-ro TepMuHambHOro Kommuiekca; A, =AY + AT - cpemmss mmma

IEPBUYHOTO  3aMpoca i-TO TEPMUHAIBHOTO KOMIUIEKCA; (4, - CPEIHss [JIMHA
BTOPUYHOTO 3aIpoca 1-TO TEPMHUHAIBHOTO KOMIUIEKCca K (haifyiaM j—TO0 TEPMHUHAIBHOTO
KEOMILIEKCA; y;l;- CpenHsisi JJMHAa OTBETa Ha BTOPUYHBIC 3ampochl i-TO

TEPMUHAJILHOTO KOMIUIeKca K (paillaM j-TO TEpMHUHAIBLHOTO KOMIUIEKca; t*-

TPEJIETBHO J0IYCTUMOE BPEMS 3a/IEPIKKU COOOIIEHUH B CETH; L - PACCTOSTHUE MEXKTY

nynkramu cetu (i, j € A); {0,C",C*,..,CY,...,C" — ynopsaouyeHHOe MHOXECTBO
JTUCKPETHBIX 3HAYEHUH eMKocTeld aOOHEHTCKMX KaHalOB CBSI3W TakKoe, 4YTO
0<CPY <C® ama s=2,...,S;; {0,C{",CP,...C,...,C% - ynopsanouennoe
MHOXKECTBO JUCKPETHBIX 3HAYCHHA EMKOCTeH MaplIpyTH3aTOPOB, TaKOe YTO
0<CP" <CP® mua s=2,...,8; {0,C",CP,..,CY¥,...,CY —  ynopspouennoe
MHOKECTBO JIUCKPETHBIX 3HAYCHHI €MKOCTEH MaruCTpagbHBIX KaHAIOB CBS3M TaKOE,
uro 0 < CE" <CY® nmna $=2,...,S3; . '- cpemHss JUIMHA 3aPOCOB W OTBETOB,
MOCTYMAOUIMX B I—d 3neMmeHt cetd, r=1,...,R ; Ar— CyMMapHasi UHTEHCUBHOCTb
3alpocoB U OTBETOB B I—if 37eMeHT ceTu; C,- HEeU3BECTHASI €MKOCTh I-TO JJIEMEHTaK
CETH.

[Ipr MCHONMB30BaHUU B CETH IOJYAYIUICKCHBIX KAaHAJIOB CBS3M 3HaYeHHE R
onpezensercss cootHomenueM R=N-+Y|+1/2]Y| (|Y|-1), B koTopom MHOXecTBO Y

noyiaraercss M3BeCTHBIM. B o0mem ciydae Y < N, HO3TOMY CHpaBelIiBO

cooTHommeHne R < 2N + %N(N -1).

B 3aBucucMOCTH OT TUHNA I-TO 3€IEMEHTAa BEIMYHHA ,u; ! TPAKTYCTCS KakK

CpeaHee KOJIHNYCCTBO onepaunﬁ JJIsA O6pa6OTKI/I 3arpoca Wi OTBCTa B
MapaIpyTru3aTope UJIN Kak CpCAHCC KOJINYCCTBO 3HAKOB UJIN OaT B 3arpcax u OTBCTaX,

nepcaaBacMbIM 110 KaHaJIaM CBS3H.
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Cpennee BpeMs 33I€pKKU COOOIIEHUN B I—M 3JIEMHTE, KOTOPBIA OMUCKHIBACTCA
MOJIETIBI0 CHCTEMBI MaccoBoro oOciyxuBaHus Tuna M/M/1, omnpexnensiercs

COOTHOILICHHUEM

T.-(M,C,—A,)

npu (M,,C e A,,)>-O , a CpelHee BpeMs peakllyud CeTH Ha 3amnpoc —

COOTHOLICHUEM
1 r=R
T=y 2T
r=1

rac y — CymMmmapHasd HHTCHCUBHOCTD (Tpa(bm() NECPBHUYHBIX 3alIPpOCOB, MOCTYIAOIINX B
CCTh.

i=N (1)
r=2
i=1
I/IHI[CKC T HpI/IHI/IMaCT 3HAYCHUA COTI'JIAaCHO COOTHOUICUAM .

{l kl JU1s1 aDOHEHTCKHUX KaHAJIOB CBS3H MEXKIY TEPMHHAILHBIMHU
S kommexcamn B NyHKTaxX [ € A W MapuipyTU3aropax B IyHKTax k € A

’/‘ E { {k} TS MApIIPITy TH3AaTOPOB B MyHKTax k € A

{ kN TSI MArHCTPANIBHBIX KAHAIOB CBS3M MKy MapIIpyTH3aTOPAMU B
S nynkrax k,l € A.

OueBuaHO, 4TO B J1IOOOM IyHKTE k € A pa3melaeTcs MapIpyTHU3aTop, €CiIu K
9TOMY IYHKTY MPHUKPEIUIETCS XOTS Obl OJMH TEPMHHAJIBHBIWIl KOMILJIEKC, IPUYEM
3TO MOXET OBbITh €IMHCTBEHHBIM TEPMUHAIBHBIA KOMIUIEKC, YCTAaHOBJIECHHBIH B TOM
e CaMOM ITyHKTe.

Beenem NEPCMCHHBIC:

)Lf 1, ecnu i—plif TEPMUHAIBHBIA KOMIUIEKC MOJKIOYEH
ik — aOOHEHTCKUM KaHaJIOM CBSI3HU K j-My MaplIpyTH3aTOPy
0, ecu mHAYE.

I/ICHOHBSy}I BBCACHHBIC 0003HaYCHHS npu (I)I/IKCI/IpOBaHHBIX 3HAa4YCHUAX

NEPEMEHHBIX X, JIETKO PacyuTarh: A, - CyMMapHyl HHTCHCHBHOCTb COOOLICHHH,
noCTynarommx B k- MapuipyTusarop; o, - CPEIHIOK UIMHY COOOIIECHHH,
NOCTyNarmux B k- Mapuipytusarop; A ,;~ CYMMapHYI0 HHTCHCUBHOCTb COOOIICHHUH,

MOCTYNAIOUINX B MaruCTPaJIbHbIM KaHal CBSA3HM MEXIy MaplIpyTH3aTopaMu B k—oM u
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l-om mnynktax ((k #1,k € A,l € A)), 72-,;} - CPCIHIO JUIMHY  COOOIICHHIA,

MOCTYNAIONINX B KaHAJ CBSI3U MEXIy K —bIM H | —bIM MapIIpyTHU3aTOpamu.

3anumeM COOTHOIICHUS AJIg pacdye€Ta YKa3aHHbIX BEJIWMYHH:

(1) (2) )
A=A+ A+ A
i=N
rae AS) = Zﬂfl)Xﬂ{ - CyMMapHass HWHTCHCUBHOCTH IICPBUYHBIX 3aIllpOCOB
i=1
a60HeHTOB K-Iro MapupyTusaropa,

A?=S S A% x.0-x )

i=l j=1,j%i

- CyMMapHasi UHTEHCUBHOCTb OTBETOB Ha BTOPUYHBIE 3aIIPOCHI, IIOCTYIAIOIINAE B K-bII
MapuIpyTU3aTop U3 APYruX MapuIpyTHU3aTOPOB;

AV=S S A%, - x )

i=l j=l,j#i
- CyMMapHas HHTEHCHUBHOCTb BTOPHUYHBIX 3allpOCOB B K-bIi MapIIPyTHU3aTOp,
IMOCTYMIAKIINX U3 IPYTUX MapLIPYTU3aTOPOB.
NHTEHCHBHOCTh TOTOKAa COOOIICHWH B KaHA CB3U MeXay k—wm um l-m

Mmapuipytuzaropamu (k# 1) onpenensieTcst cOOTHOIIEHHEM
(1) () () (4)
A= AT At A T A

(s
rae Akl)’S =1,....,4 - COOTBETCTBEHHO CyMMapHbI€ HMHTCHCHUBHOCTH IIOTOKa

3arpocoB u3 k-ro mapmpyrtuzatopa B l-if, oTBeTOB U3 |-T0 MapmipyTu3atopa Ha
3anpockl  k-ro, 3ampocoB |-ro MapmipytuzaropaB B k—if U OTBETOB MOCJICIHErO Ha

3aIpoCHl.

S o
AHaTUTHYECKUE BBIPAXKCHUS [ Afd) UMEIOT CJIEIYIOIINUN BU:

Akl

(1) NN (1) .
> 2 A X X pkledk =L

=1 i=1,j#i

i=N j=N

(2) (2) .
Akl Vi Xika[’kaleA,kil’

i=1 i=l, j=

~.
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G)
Av =

i=N =

N
AV X, X gkl € Ak,

=1 i=1,j#i

i=N j=N

(4) (2) .
Akl /Lij Xinkj’k’IEA’kil’

i=l i=l, j=

~.

3anuiueM BbIpaKEHUS JUISl CpelHEH [UIMHBI COOOIIEHHH, IOCTYMAOLIUX
COOTBETCTBEHHO B a0OHEHTCKUH KaHaJl CBSA3M MEXIy |-M TepMHHAJIbHBIM
KOMILJIEKCOM U MapILIpyTU3aTOpOM, B k—i MapiipyTU3aTop U B MarucTpaibHbIi KaHas

cBsi3u Mexay k- u |-mM MapupyTH3aropamu:
4 ), T 4@ T
=2 (A0 )

o = A Zuz”)mz > a0, XX,

i=1 j=1,j#i i=1 j=1,j#i

i=N i=N i=N i=N
-1 - 1) 12
ﬂkl:Akl(Zl:Zﬂlyﬂqj Xikal-’-Zl“,Z.'LlZijﬂ"j Xik A,'[+
=1 j=ly# i=l j=1,j#i
SN, 0 LS, ,0
2 .2ty Ay Xu Xyt 2 X oy Ay Xy Xuhhle Akl
== i=l j=1,j#i

Martematuueckas GOpMyJIHpPOBKa 3aladyd  ONTHUMAJIBHOTO  pa3MelIeHUs

MalIpyTHU3aTOpOB 3alIUCBIBACTCA CICAYOIHUM 06pa30M:

1) KOKIBIH TEPMUHAIBHBIA KOMILUIEKC TOJIKIIOYAeTCSI a0OHEHTCKUM

KaHaJIOM CBSA3H TOJIBKO K OJHOMY MapIIpyTH3aTOPY:

izzj‘v‘Xik =1Lk=1,.,N;
i=1

2) 3arpy3ka »JJIEMEHTOB CETH HE [OJDKHA TMPEeBBIIIATh MpeaeabHO
JIOITYCTUMYO
M.C -A,>0,re{r};
3) cpemHee BpeMs 3aJepKKA COOOMICHW B CETH HE JOJIKHO
MPEBBINIATH MPEACTHHO JOIMYCTUMOE 3HAYCHHE
T<t;
4) E€MKOCTH 3JIEMEHTOB CETH MOTYT NMPUHHMATh TOJBKO JHUCKPETHBIC

HEOTPULATCIIbHBIC 3HAYCHWA U3 3aJaHHBIX MHOXCCTB!
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C, e {CI(S)},ie A;keY c A,
C,e{CPVkeYcCA,

C, e{CN k,leY C 4;

5) NEpeMEHHblE X, MOTyT NPUHHUMAaTh TOJIBKO 3HadeHus 0 mmm 1,
iLkcA.

CymMmapHble TpUBEJIEHHBIE 3aTpaThl Ha CO3/aHHWE U OKCIUTyaTaldi0 CETU

JOJIZKHBI OBITH MHHUMAJIbHBIMU:

G = min l::/ kk_lek (CiR)+ ]:Z/:Gk (Ck)+ 22 le (Ckl)

HCpBOC cjlaracéMo€ YYMUTBIBACT 3aTpaThbl Ha A0OHEHTCKHE KaHaJIbl CBsI3H,

BTOpOE — 3aTpaTbl Ha MapUIPyTH3aTOpbl, TPETb€ — 3aTpaThl HA MarucTpalbHbIE

kaHanbl cBsisu. Dynkums G, (C,)=G"(C,,L,) NpUBEIEHHBIX 3aTPaT Ha KaHAI
CBSI3M UMEET CTYNEHUYATbIM XapaKTep U 3aBUCUT OT ABYX apryMEHTOB: eMKocTH G, U
JUIMHBI KaHayia L, .

KayectBennslit xapakrep ¢pynkuun G (C,L) s nByx 3HaueHuit C mokasax

Ha puc.4.2. ®opma ¢ynkuuun G (C,L) npu ¢uxcuposannom C omnpezensercs

CYIIECTBYIOIUMU Tapudamu Ha apeHy KaHAJIOB CBSI3H.
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GV (C,L)
G

G

v

Puc.4.2.3aBucuMoCTb NPUBEIEHHBIX 3aTpaT Ha KaHaJl CBSA3M OT paccTosHus L

u C eMKOCTH

@ynkuus G, (C,) Taxke UMEET CTyNEHYAThI XapaKTep. PaCCUUTHIBACTCS OHA
cieayomuM obpazoMm. Beck nuamna3oH BO3MOMKHBIX 3HadeHMH A, pa3OuBaeTcd Ha
pAaa OAMHAKOBBIX HWHTCPBAJIOB. B OOAHOM HHTCPBAJIC 3HAYCHUC Ak MMPUHHUMACTCA

MOCTOSIHHBIM. J[J151 KayKJJ0r0 MHTEpBaja ¢ y4eTOM XapaKTepa pellaeMbIX B CETH 3a/1ay
ONpENAENAIOTCA COCTaB, OOBEMBbl U BEPOATHOCTH OOpalleHHs K MPHUKIAJIHBIM
nporpaMMam M ¢aiiam, mocjie 4ero pacCYUTHIBACTCS] KOMIUIEKTAIMs U IPUBEACHHbIE
3aTpaThl Ha MapHIPyTH3ATOP.

Ecnu 1 HECKOJIBKUX CMEXHBIX MHTEPBAJIOB pacCMaTpUBAaEMOIo Juana3zoHa

3HAYCHUH A, CTOMMOCTH MapLIPYTH3aTOPa OKa3bIBAIOTCS PABHBIMH, TO B MHOXKECTBO
{C{¥} BxmouaeTcss  Haubosblee 3HAYEHHE C®. B pesynbrate NpoBeICHHS
ONMCAaHHBIX  PAaCYETOB OIIpeIeTIseTCS MHO>KECTBO 3HAYEHHH {1
cooTBeTcTByIoIMe 3Hadenus G, (C).

CpenHee BpeMs 33JICpXKKH COOOIEHUH B CETH ONPECIIICTCS COOTHOMIEHUEM

T=y (L+T,+T),
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rae 1, - cyMmapHas 3aJepxKa cooOIeHHH B aOOHEHTCKUX KaHalax CBS3H;
T,- cymmMmapHas 3ajepXkKa COOOLICHMH B MapuipyTusaTopax; 1, - CyMMapHas
3ajiepKKa COOOIIEHMM B MarucTpajibHbIX KaHalax CBsS3M; 7Y - CyMMapHas
MHTEHCUBHOCTb NIEPBUYHBIX 3alIPOCOB, OCTYNAIOIINX B CETh.

ITpuBenem Boipaxenus aus 1,,v =1,...,3:

i=N R=

T = N(,U,'C iRX iR_ﬁi)l’

=1 R=1

R=N O
2

T.= Z(GRCR_AR)

R=1

T,= ZZ(ﬂ'RlCRl_ARl)_l'

R=1 I=1
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4.3. Pactipenenenue eMKoCTe

Jlnist 3a1aHHOTO pa3MELIeHUsT MapIIPYTU3aTOPOB U pa30MEHUs] TEPMHUHAIBHBIX
KOMIIJICKCOB HAa 30HbBI MOKHO HOJIy‘II/ITI) OIICHKy OIITUMAJIBHBIX IH/ICerTHI)IX 3Ha‘~ICHI/II\/JI
eMKocTed dneMeHTOB ceth C, . Ha OCHOBaHMM OLICHKM €MKOCTEH I-TO JJIEMEHTA
JICTKO HOHy‘-II/ITB OI_ICHKy HpI/IBeI[eHHBIX BanaT Ha 3TOT 3JICMCHT.

MHO)KGCTBO 3H3‘-IGHI/II>1 OLCHOK GMKOCTef/'I 3JICMCHTOB BBIUUCIICTCA B
MPEATNONOKEHHH O TOM, YTO 3HAYEHUsS EMKOCTeH MOTYT BBIPAKAThCS JIIOOBIMU
NEHCTBUTENFHBIMU HEOTPULIATEILHBIMU YHCIIAMU, a TaKXKe O JTUHEHHON 3aBUCUMOCTH
OILICHKHN HpI/IBe,Z[eHHbIX 3anaT Ha DJJIEMCHT CE€THU OT ¢€ro EMKOCTHU COIJIaCHO

cootHowmenntw G, =d, C.—d,, .

JIiist 3alaHHOM CTPYKTYPBI CETH 3ajJ1a4ya ONpe/IeJICHUSI ONTUMAIbHBIX 3HAYCHUHN

oueHok C. Qopmynupyercs B BUiE:

T</.C,20.6=min3 (d, +d,C,)

Pemenue stoii 3a1aun MeToa0M MHOKUTEIEH Jlarpan)ka 1Mo3BOJISIET MOTYYUTh

BbIp@XKEHHE JUIst onTuManbHoro 3uadenns  C, =C, :

Coo= ottt ) VA1t S 2 1]

Ecnu Cmpt » 0 m HE COBNAgaeT C OJHUM M3 JIOMYCTHMBIX TUCKPETHBIX

3HA4YCHUHU JJId 1—T0 3JICMCHTA CCTU, TO EMKOCTb 3TOI'0 3JICMCHTA NPUHUMACTCSA paBHOﬁ
OmmkaiimeMy — OoJibIIeMy  TUCKPETHOMY 3HaueHHMI0. Eciam He  CylIecTByeT
Onmokaiiiero OOJIBLIETO JUCKPETHOIO 3HAYEHHUs, TO paccMaTpuBaeMmasi CTPYKTypa

CETH HCKIIFOYAETCS U3 MHOYKECTBA JOIYCTUMBIX PELICHUIH.
4.4. Meron pelieHus

CdhopmynupoBaHHas 3ajaya ONTUMAJIBHOIO DPAa3MELICHHUS MaplIyTH3aTOPOB
npeacTaBisieT co0oil  HeNMHEHHYI0 3aJady JUCKPETHOTO  MaTeMaTU4eCcKOro
IIPOrpaMMHUpPOBaHUs O0bIION pa3MepHOCcTU. Ha nmpakTuke KOJIMYECTBO MMyHKTOB CETH

MOXET JOCTHUraTh 1010, Jns  pemieHuss 3amad  OPUBEICHHOTO THIA HET
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3¢ (PEKTUBHBIX ANTOPUTMOB TOKWCKA TJIOOATBHOTO AKCTpeMyMa. B cBs3u ¢ 3TuUM 1ist
MOKCKa MPUOJIMKEHHOTO 3HAYEHUS MpeJylaraeM alrOpUTM JIOKAJIbHON ONTUMU3AIUY.
AJTOpUTM TPOU3BOIUT HANpaBJICHHBIH MEepedop BapUaHTOB CTPYKTYphl ceTtu. s
Ka)X/IOTO BapHaHTa ONPEACIISIOTCS ONTUMAIIbHBIE OIICHKH €MKOCTEH JIEMEHTOB CETH,
3HAYEHUs] KOTOPBIX OOECHEeYMBAIOT BBINOJIHEHHWE OTPaHUYEHUN Ha CpelHee Bpems
3aJIepP’KKH MEPBUYHOTO 3allpoca MpU MUHUMAIbHOM 3HAYEHHH OIICHKU MPUBEICHHBIX
3aTpaT Ha ceTh B 1enoM [44]. EMKOCTH 37€MEHTOB CETH NPUHUMAIOTCA PaBHBIMU
COOTBETCTBYIOLIUM OJIMKaUIIUM OOJBIIMM TUCKPETHBIM 3HAUEHHSIM (110 OTHOILICHHIO
K oOlleHKe). M3 Bcex paccMOTpEHHBIX CTPYKTYp B KayecTBE CyOONTHUMAaJIbHOMN
BbIOMpAETCsl  CTPYKTypa, yAOBJIETBOpSIONIAs  3aJaHHBIM  OrPAaHUYEHHUSIM U
JOCTaBJIAIONIAs] MUHUMYM ONTUMH3UpyeMoMy (yHKIHOHATY G.

JlomycTuM, YTO HMMEeTCs METOJ ONTHMAaJIbHOIO pa3MELIEHUS 3aJlaHHOTO
KOJIMYECTBA ( MapIIPyTHU3aTOPOB, =1, . . . , Quax. B pe3yibTaTe pemnieHus 3aaadu
ompenensercss ( 30H, HAa KOTOpble pa30MBAaeTCs MHOXXECTBO TEPMHUHAIBHBIX
KOMIUIEKCOB, a TAaK)K€ MPUBEJICHHBIC 3aTpaThl HA KaHAJbl CBA3M M MapIIPyTH3aTOPHI.
XapakTep 3aBUCUMOCTEH NMPUBEICHHBIX 3aTpaT Ha pa3IUYHbIE COCTABISIONINE CETH U
CYMMapHBIX 3aTpaT OT YKCIa MapIIPyTH3aTOPOB WILTIOCTPUpYETCs Ha puc.4.3.

Kak moxaspIBaloT Mccie0BaHus, 3aBUCMMOCTh CyMMAapHBIX 3aTpaT Ha CETb
MMEET OJIMH 3KCTPEMYM (MUHUMYM) BO BCEM JIMaNa30He 3HAUYEHUH q.

B mpouecce paboThl anropurMa KOJIMYECTBO MApIIPYyTH3ATOPOB HM3MEHSIETCS
OT MHUHHMAJbHOTO (HampuMep, PaBHOTO EIUHHIIEC) 10 3aJaHHOTO MaKCHMAalbHOTO
3HAYEHUS (Quax WIM JO qonr +1. JIJIS1 KaXKI0TO 3HAYEHUS q = Quumm , ..., Quax HIIETCS
JIOKAJIbHO ONTHMAJIbHOE Pa3MEIIeHHe MapHIpyTH3aTOPOB, 3aIOMHHAIOTCS CTPYKTypa
CEeTU U MPHUBEICHHBIC 3aTPATHl HA CETh.

HauanpHoe pa3memieHue ( MapuipyTH3aTOpOB NPOU3BOIAMTCS B HEKOTOPOM
3aJJaHHOM M3 DJBPUCTUYECKUX COOOPaKEHUH MOJMHOKECTBE IyHKTOB ITYHKTOB

Y, € A, TepMuHaNbHbIE KOMIUIEKCHI IPUCOECTUHSIOTCS K OJIM)KaWIIMM IO PACCTOSHUIO

MapuipytuzaropaM. Jlanee mooudepenHO BBIOMPAETCS HAWIY4Ilee MECTOIOJIOKEHUE
Ka)KJ0ro MaplIpyTU3aTopa B Ipenaeiax cBoed 30HbI. JIJig OLIEHKH MOMy4YaeMBbIX MPHU
TakoM Tepedope CTPYKTyp C HCIHOJIb30BAaHUEM METOoAa MHoOXuTenei Jlarpamka
pelaeTcs 3a1a4a ONpeeeHUs ONTUMaIbHBIX HENPEPBIBHBIX 3HauUeHUi eMkocte C,
JUISL BCEX 2JIEMEHTOB CEeTU (pacueT OLEHOK). 3aTeM Kaxkaoe 3HaueHue C, 3aMeHseTcs

OnrxailiyM OONBIIMM JAUCKPETHBIM 3HaueHueM. [Ipu (uxkcupoBaHHOM KOIMYECTBE
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MapILIpyTU3aTOPOB PELICHUE 33a4M 3aKaHYMBACTCA, KOTJa M3MECHEHHE OUCIOKALUU
BCEX MAapLIPyTU3aTOpPOB HE MPUBOAUT K  YIYYIIECHUIO ONTUMHU3UPYEMOIO
¢ynkumonana. OnTumanbHas CTPYKTypa CETH COOTBETCTBYET MHMHUMAJIbHOMY

3HA4YCHHUIO q)yHKIII/IOHa.Ha cpeaun 3Ha'~I€HI/II71, IMOJIYYCHHBIX ITPHU pa3JIMIHOM KOJIMYCCTBC

MapuIpyTH3aTOPOB.
4
G
3
2
1

opt

1- 3aTpaThl Ha a0OHEHTCKHE KaHAIIbI CBSI3M; 2 — 3aTpaThl HA MapIIPYTH3aTOPbI; 3- 3aTpaThl HA
MAarucTpanbHble KaHANbl CBA3H; 4 —CyMMapHbIE 3aTPaThl

Puc. 4.3. 3aBucumocTtu npuBeieHHBIX 3aTpaT G Ha CETh OT

KOJINYECTBA MapIIPyTU3aTOPOB q

VKpylHEHHass cxXema alropurMa BbIOOpa CyOONTHUMAIBHOIO pa3MELIeHUs
MapuipyTU3aTOpoB IMoKa3aHa Ha puc.4.4, cxema aiIropurMa 30HHUPOBAHUS

TEPMHUHAIBHBIX KOMIUIEKCOB M Pa3MEILEHUs ¢ MapLIPyTHU3aTOpoB - Ha puc.4.5, cxema
aIropuT™Ma BbIOOpa pa3MEeLIeHHUs MapIIPyTH3aTOPOB B ¢ (PUKCHPOBAaHHBIX 30HAX — HA

puc.4.6. BpiOop Haummydmero pasMelIeHHs MapIIpyTH3aTopa B CBOCH 30HE
OCYIIECTBIIIETCS. C yYeTOM 3aTparT Ha OOMeH HHQopMaledl ¢ TepMUHAIbHBIMU
KOMIUIEKCAMH CBOEW 30HBI MO a0OHEHTCKMM KaHaJllaM CBsI3W W 3aTpaT Ha OOMEH

uHpOpMaLKel ¢ MapUIpyTU3aTOpaMH APYTHX 30H [0 MaruCTPaIbHBIM KaHaJaM CBSI3U
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(mpu ¢duxcupoBanHoMm pacnonoxxennn BK B apyrux 3o0Hax u QuKkcHpoBaHHOM

3aKPCIVICHUU TCPMUHAJIBHBIX KOMIIJICKCOB BCEX 30H).

Hauaino

3onuposanne TK n
pa3mMerieHue q
MapLpyTH3aTOPOB

q=q+1

Br16op cybonTumanbHOM
CTPYKTYPBI CETH

\ 4

Konen

Puc. 4.4. Cxema anropuTt™Ma pasmelleHUA MapuUIpyTHU3aTopa
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Hauyano

GonT =
IIpukpennenue
TEPMUHAILHOTO KOMILICKCA K
OIMKaNIIM
MapIIpyTU3aTOpam
Beruuciaenne G

A

Her
G < GOHT

4&

Ja

Gom‘: G
Br160op pazmerenns
MapIIpyTH3aTOPOB B ( 30HAX

IIpukpenienue
TEPMHUHAIBHOTO KOMILJICKCOB
OJIVKANIIIUM
MapIIpyTU3aTOPaM.
Brruucnenue G

Komnern

Puc. 4.5. Cxema asropuT™Ma 30HHPOBaHUA AOOHEHTOB U

pasMelleHNA MapIIPyTU3aTOPOB

G — rexy1ee 3Ha4yeHue GpyHkuoHana; Gy, — ONTUMAaIbHOE 3HaYeHUE (DYHKIIHOHATIA

Hawnydmumid nmyHKT i pa3MelleHus: MaplipyTh3aTopa B Mpeaesiax CBOEH
30HBI BBIOUpAETCs MyTeM MOIHOro nepedopa. [lepedop MoxkeT ObITH COKpAIleH IBYMS

cnocobamu. Bo-mepBbIX, pa3MelieHHe MaplIpyTHU3aTopa pa3peuialoT TOJIbKO B
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* *
HEKOTOpOM cOOCTBEHHOM ToaMHOXkecTBe A MHoxkectBa A(A < A). KommuectBo

.
3JIEMEHTOB IOJMHOXECTBA A OOBIYHO CYILECTBEHHO MEHbILIE I10 CPAaBHEHHUIO C
MHOXECTBOM A. Bo-BTOpBIX, 10 pelieHus 3aJadyd U3 3BPHUCTUYECKUX COOOpaKeHUH

JUIA KaXKJI0T0 BO3MOXKHOI'O ITyHKTa pasMEIIEHUs MapuipyTusaropa y € A 3anaroT
HEKOTOPYIO «OKPECTHOCTb» B, C A MyHKTOB, B KOTOPbIC pa3peruaeTcs MepemMeniarh

MapIIpyTHU3aTop B MPOIECCe JIOKATbHOU onTuMu3aui. OOBIYHO KOJTHMYECTBO IMYHKTOB
B TaKOW «OKPECTHOCTH» BBIOMpaeTcsi paBHbIM 4-5. [louck HamaydIero myHKTa s
pas3MelieHusl MapIIpyTU3aTopa, HaXOASIIErocs B MYHKTE Y, OCYIIECTBISETCS CpeIu

ITYHKTOB TOAMHOKCCTBA

B,NnX \y

rae X — MHOXECTBO aDOHEHTOB 30HbI PACCMATPUBAEMOTO MAPIIPyTH3aTOPA.

Anroput™ BbeIOOpa pa3MeIleHHs] MaplIpyTH3aTopa B (PUKCHPOBAaHHBIX 30HAaX
[I0OYEPETHO MPEINPUHUMAET MOMBITKH YIyYIIUTh MECTOIOJOKEHHE KaXKIO0ro
MapluIpyTuzaropa B cBoell 30He. llpu 3TOM HOBOE pa3MelleHHe MapuipyTH3aTopa
BbIOMpaeTcss TakuM  00pa3oM, YTOOBl OBUIM MHHAMAIBHBIMA  CyMMapHBIE
IIPUBEJICHHbIE 3aTpaThl Ha Iepefady COOOINEHUM MeX1y MapIIpyTU3aTOpOM U
aOOHEHTaMM CBOEH 30HBbI, a TAK)KE MEX/Y pacCMaTPUBAEMbIMU MapLIPyTU3aTOPaMHU U
OCTaJIbHBIMU MapIIPyTU3aTOPAMHU.

[Tocne mapuipyTrszaTopa g -ii 30HBI POLECC OBTOPSETCA C MAPLIPYTU3ATOPA
nepBoid 30HBL. Ecnu, HaumHas ¢ JF000TO MapmipyTu3aTopa, ¢ pa3 HE YIaIoCh

VIIyYIINTh 3HAUYEHHE ONTUMH3UPYyeMOTro (yHKIMOHAA, TO TIPOIECC BBHIOOpPA
pasMelleHusi ¢ MaplIIpyTU3aTOPOB B (PMKCHPOBAaHHBIX 30HAX MPEKPAIIACTCs, TaK KaK
JIOCTUTHYT JIOKAJIbHBIA JKCTpeMyM. [l 3TOM MOXKET OKa3aThCsl, YTO HEKOTOPHIE
TEPMHUHAJILHBIC KOMIUIEKCH TPHUKPEIUICHBI HE K OJMKaWIeMy MapIipyTH3aTopy.
JanpHeiimee  ynmydiieHue  (QyHKIMOHAJa MOXET OBITh  JOCTHTHYTO — ITyTEM
MPUKPETJICHUST BCEX TEPMHUHAIBHBIX KOMIUIEKCOB K ONMMKAWIIUM IO PACCTOSHUIO
MapuipyTtuzaropam (puc.4.5.). Eciau nociie u3MeHeHus TPUKPETUICHHUS] TEPMUHATBHBIX
KOMIUIEKCOB (DYHKIIMOHAJT YJYYIIHICS, TO HMMEET CMBICI ITOBTOPHO BBITIOJHUTH

QITOPUTM BBIOOpAa pa3MELIEHUs MapLIPyTU3aTOPOB B ¢ (UKCHPOBAHHBIX 30HAX

(puc.4.6). Ilpouecc BBIYMCICHMH 3aKaHUYMBAETCS, KOTJa W3MEHEHHEM YKa3aHHbBIM
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CIOCOOOM TPUKPETUICHHUSI TEPMUHAIBHBIX KOMIUIEKCOB K MapHIpyTH3aTOpaM He
yAaeTcsl YAy4IIUTh ONTHMH3HPYeMblid (yHKIHOHaN. Ha 3TOM TOMCK JIOKaIbHOTO
AKCTpEMyMa I ¢ MapIIpyr3aTOPOB 3aKaHYMBACTCS, 3HAUCHUE ¢ YBEJIMYUBACTCS HA
CANHULY, 1 PACUCTHI ITIOBTOPAKOTCA.

BaxnpiM MOMEHTOM B paboTe airopuTMa SBISETCS BBIOOP ITyHKTOB
Ha4yaJIbHOTO pa3MelleHus ¢ mapumpytuzatopoB (1< g < N ). [lepen nagaiom paboTsl
aNIropuT™Ma ¢ MapHIPyTH3aTOPOB LIE€JIECO00pPa3HO Pa3MECTUTh MO BO3MOKHOCTH
«PAaBHOMEpPHO» Ha BCEW TEPPUTOPHUU, TIAE HMMEKOTCS TEPMUHAIBHBIE KOMIUIEKCHI B
MyHKTaX,  XapaKTePH3YIOIIUXCS  OTHOCHTEIBHO  OOJBIIMMH  3HAYCHUSIMHU
WHTCHCUBHOCTEH NMEPBUYHBIX 3aIIPOCOB.

Jlnst  BBIOOpa HAYALHOTO pa3MEIICHUST ¢  MapUIpyTU3aTOPOB  MOXHO
UCTOJIb30BaTh IOJMHOXECTBO IyHKTOB CYyOONTHMAIBHOTO pPa3MEUICHHUs q-1
MapuIpyTH3aTOPOB, MOJYUYEHHOTO Ha MPEIbIIYIIeH HTEPAlUH aJlTOPUTMA, K KOTOPOMY
N00aBIISICTCSI HOBBIM MapIIpyTH3aToOp OJHMM W3 CJCIYIOIUX CIIOCOOOB: a) B
MPOU3BOJIBLHOM TMYHKTE; 0) B MyHKTE ¢ HAWOOJBIIEH WHTEHCHBHOCTHIO TMEPBUYHBIX

3alpoCoB; B) B HAWJIYYILIEM IIYHKTE, KOTOPBIN ONpeAeseTcsl HOIHBIM epeOopoM.
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5. 3axiarouyeHue

B nuccepranmonHoii paboTe MoydyeHbl CIEAYIOLUME OCHOBHBIE PE3YJIbTAThI:
[IpoaHanu3upoBaHO  HCHOJIB30BAHME  KOMIBIOTEPHBIX  CETEd B
TeJeMeIUIIMHE, BBISABICHBI IPOOIEeMAaTUYHbIE CTOPOHBI.

HccnenoBanbl po0ieMbl 00beANHEHHSI KOMIIBIOTEPHBIX CETEH B OJHY.
[Ipoananu3upoBaHsbl METO/1bI OLICHKHU 3P PEKTUBHOCTH
(GyHKIMOHUPOBAHUST KOMIIBIOTEpHBIX ceTeidl. B pesynpraTe ananmza

NPeUI0KEH OOIIMIA MMOKa3aTeNb, KOTOPbIM YUUTHIBAET He TOJIBKO HArpy3Ky

KOMBIOTEPHOW CETH U allapaTHbIE CPEACTBA, UCIOJIb3yEMbIE B HEW, HO U
MH(POPMALIMOHHBIE TPOLIECCHl, MPOTEKAaloIlue B CETH, U BHEIIHUE
BO3JICHCTBUS Ha CETh.

[TpuBenens! (GakTophl, BIMAIONME HA KauyecTBO (DYHKIMOHHUPBOAHHWSA, a
Tak’€ PpPEKOMEHJAIMM 110 CO3Jaui0  BBICOKOA((EKTUBHBIX  CETeH
TEJIEMEIULUHBI.

[IpemioskeHa MoOCHEI0BATEILHOCTh BOMPOCOB, KOTOPBIE HEOOXOAMMO
PELINTD IPU CO3JaHUU CETU TEJIEMEIULIMHBI.

PazpaGorana cTpyKTypa KOMITBIOTEPHOW CETH TEJIEMEAULUHBI IS
CTOMATOJIOTHH.

Pazpabotana cTpyKTypa ceTu il BUJICOKOH(PEPEHIIMH TeJIeMeAULIUHBI.
[locraBnena 3ajaya  OLGHKM  HPOIMYCKHOM  CHOCOOHOCTH  CETH
TEIEMEIULMHBI, KOTOpas 3aKJII04aeTcsl B CIEAYIOLIEM: OIPEACIINTh
MaKCHMaJIbHO BO3MOJKHBIE MHTEHCHUBHOCTH IIOTOKOB, IOCTYNAIOIIMX Ha
MapuIpyTU3aTOpbl M O0ECNEeYMBAIOLUIMX 3a/JaHHbIE 3HAYEHUS CPEIHEro
BPEMEHHU JOCTaBKU nakeroB. Ilpu 3TOM cuuTaercss W3BECTHBIMMU:
TOIOJIOTHSI CETH, NapaMeTpbl CETEBOM ammapaTypsl (MapHIpyTU3aTOpPOB U
KaHaJIOB CBA3M), CXEMBbl paclpeiesieHHs IOTOBO MH(pOpPMALUU B CETH,
JIOIyCTUMBIE CPEIHNE 3HAUEHUSI BpPEMEHU JJOCTABKU COOOILEHUH 110 CeTH.
Jns  pemieHust 3aayd  OLEGHKH MPOMYCKHOM CHOCOOHOCTH — CETH
IIOCTaBJICHBI JIBE 3aa4H:

a) OIPEJICJIEHUTh BEPOSATHOCTh OJIOKUPOBOK U CpPE/IHEE BpEMsl 3aJI€PHKKHU B
MapLIpyTU3aTOpe, €CIM  H3BECTHBl 3HAYCHMsS] IOTOKOB  KaXkI0TO

MaplIpyTHU3aTopa,

130



10.

1.

12.

13.

0) ompenenuTh MaKCUMaJIbHO BO3MOXHBIE 3HAUYECHHUS] IOTOKO,MPHU
00CITyKMBaHUM KOTOPBIX B paccMaTpUBaeMO ceTh o0OecreynuBaeTCs
Tpebyemoe JOIMyCTUMOE CpeHEE BpeMs JOCTABKH MMaKETOB.

PazpaGotanel MoOJenmu MaccoBOTO OOCTYyXHMBAaHHUS, KOTOpBIE JAIOT
BO3MOKHOCTh OIICHUTH MPOITYCKHYIO CIIOCOOHOCTh CETH TEIEMEAUITNHBI.
[TocTaBneHa 3ajaya ONTUMU3ALUU CTYKTYpPbl CETHU, KOTOpas 3aKJIIOUYaeTCs
B CIIEAYIOLIEM:

Ucxons  u3 3aJaHHBIX  3HA4YCHUU MHTEHCUBHOCTEM  3aIIpOCOB
MoJIb30BaTelei K OOCTY)KMBAaHUIO CEThIO C YYETOM ONHCAHHBIX
JONYIIEHUA W OTPAaHUYECHUH OMNPEJEIUTh ONTHUMAJIbHOE IO KPUTEPHUIO
MHUHHMMYMa MPUBEJEHHBIX 3aTPaT CTPYKTYPHBIE apaMETPbl CETH: YUCIIO U
pa3MelleHre  MaplIpyTH3aTOpOoB B IMYHKTaX  CETH;  IE€PEUCHb
TEPMUHATIBLHBIX KOMILJIEKCOB, IOJICOC TMHEHHBIX K KOKJIOMY
MapLIpyTU3aTOPy, €MKOCTh MAapIIPyTU3aTOPOB M KaHAJIOB CBs3u. [Ipu
3TOM JOJDKHO BBINOJIHATBHCS 3aJaHHOE OrpPaHUYEHHE Ha MPEIEIbHO
JOIyCTUMOE 3HaYCHHE CPEHETO BPEMEHU 3aACPKKHU COOOIIeHUSs (TTaKeTa).
Pa3paboranbl  anrOpUTMBI I PEIICHUS  IOCTABICHHOW  3a/Ja4u
OINITUMM3AIINU CETH TeJIEMEIUIINHEI

OrnpenenieHbl OCHOBHbBIE 3aBUCUMOCTH CTOMMOCTH CETH OT MOKazarenen

KaHAJIOB ¥ MapLIPyTH3aTOPOB.
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