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O CO3JIAHUM CETEBOIl ABTOMATHU3UPOBAHHON CUCTEMBI
YIIPABJEHUSA I'PY30BbIMHU IEPEBO3KAMM YKPANHBI

JocnipkeHo MUTaHHS 010 CTBOPEHHS €IMHOI aBTOMAaTH30BAaHOI CHCTEMH KepyBaHHS 3aJli3HUYHMMHU BaHTaX-
HUMH TIepeBE3CHHSAMM B YKpaiHi. BukoHaHO aHaii3 mporpaMHO-TEXHIYHOI apXiTEeKTypH, CIOCcOo0iB 3a0e3neyeHHs
€nHOCTI iHpOpMaNiiHOI 06a3u, 3aranbHi MPOEKTHI PilIEHHS, IPOOJIEMH NTEPEX0.Ly A0 HOBOI CHCTEMH.

HccnenoBaHbl BOIPOCH CO3AaHUs SMHOI aBTOMAaTH3UPOBAHHOM CHCTEMBI YIPaBICHHS IPY30BBIMH JKEJIE3HO0-
POXXKHBIMHU NIepeBO3KaMH B YKpanHe. BEINOIHEH aHau3 MporpaMMHO-TEXHHYECKOH apXUTEKTYpHI, CIIOcO00B obec-
TIeYeHUs eIUHCTBA HH(POPMAITMOHHOH 0a3bl, 00IIHe IPOEKTHBIE PEIIeHNUs, IPOOIEMBI TIEpEX0/1a K HOBOH CHCTEME.

It is investigational question in relation to creation of the unique automated control system by railways freight
transportations in Ukraine. The analysis of programmatic-technical architecture methods of providing of unity of
informative base, commons projects decisions transition problems, is executed to the new system.

Benenne

B Texymem romy VYkpanHa crajma IIO-
HACTOSIIIEMY HE3aBUCUMOW B OOJACTH TPY30BBIX
KEJIe3HOIOPOXKHBIX TEPEBO30K B CBS3M C BHEIpE-
HUEM OTEYEeCTBEHHONW aBTOMATHU3MPOBAHHOM cHC-
temel ACK BII V3, 3amenuBmieli 6a3oByro cucte-
My ACOVII, kotopas Obuta pa3paboTaHa emie B
CCCP u compoBoxnanack Poccuiickoit denepa-
nueil. HoBasg aBTOMaTH3MpOBaHHAs CcHCTEMaA
ynpaBieHus Oblla CO3/1aHa Ha OCHOBE TEPEIOBBIX
METOJIOB M CPENCTB yNpaBieHHs 0a3zaMu JaHHBIX
(BM1), 6azamu 3Hanmii (b3), uHPOPMAIMOHHOTO
oOMeHa W yIpaBleHUS BBIYACIUTEIBHBIMHU IIPO-
[leccaMt B pacIipelelieHHBIX cpenax. B Hee cocTaB
BXOAAT 0Oojiee CTa OCHOBHBIX MPOHM3BOJCTBEHHO-
TEXHOJIOTHYECKUX 33/1a4 0 YIPABICHHUIO MPOIleC-
coM TmiepeBo3oK. JlanbHeille nepcrneKTUBhbl pas-
BuTus ACY rpy30BbIMH MEpEBO3KaMHU CBS3BIBAIOT-
Csl ¢ IepexoJIoM K O0IIeceTeBOH, eMHON cHCcTEME
yIpaBleHHsI, KOTOpas MOJKHA OBITH yXe He WH-
dbopManmoHHOM, a HWHGOPMAIHMOHHO-YITPABIIS-
IOLIe CHUCTEMOM TPY30BBIX IEPEBO30K JKEIE3HO-
JIOPO’KHOTO TPAHCIIOpTa Y KPaWHBI.

IHoTpedHoCcTH B co3nannu eaunoii ACY
IPY30BBbIX KeJ1e3HOJOPOKHBIX NIePeBO30K

OcHoBoii equnoii ACY Tpy30BBIX IEPEBO30OK
Vxpzamumsaeimm (Y3) saBiasgercs enuHas wHopMa-
[IMOHHAs 0a3a, ¢ KOTOPOU paboTaroT BCE YUACTHUKH
nepeBo304YHOrO Mpouecca. Equnast 6aza obecrneun-
BaeT OJHOKPATHBIA BBOJ MH(POPMAIIMU B CUCTEMY C
JIATbHEHINM ee UCIIOJh30BAaHUEM BO BCEX TEXHO-
JIOTUYECKHX U YIpaBleHIecKUX mpoueccax [1].

C ToukHM 3peHUs] aBTOMATH3UPOBAHHBIX CUCTEM
MEX]ly TEXHOJIOTUYECKHM U YIPaBICHUECKUM HC-
MOJIb30BaHUEM HH(POPMAILMU CYIIECTBYET OIpeie-
JIEHHOE pa3iiuyiune:

—  TEXHOJIOTUYECKOE HCIOJb30BaHHE UH(OP-
MaIi# MMo/ipa3yMeBaeT ee 00paboTKy JJs BBOJA B
CHCTEMY HOBBIX TIEPBUYHBIX JaHHBIX;

—  yIOpaBJIGHYECKOE HCIOJIb30BaHue HHGMOp-
MaIlui 03HAYaeT MHTCPAKTHUBHBINA KOHTPOJIb U aHa-
mu3 wHbopMaIK ¢ 000K uMeromieiics B 0aze
CTENEHBIO JeTalIn3aluu U 00001IeHus, HO 0e3
BBOJIa B CUCTEMY HOBBIX JJAHHBIX.

Bo3MokHBI /1Ba MoAxo[a K pealu3alud eIu-
HOM WHGOPMAIMOHHOW 0a3Bl paccMaTpHBAEMOM
CUCTEMBI:

— LEHTpaiu3oBaHHOe XxpaHeHue Bced B/l Ha
€/IMHON BBIYMCIIUTEIBHOM YCTaHOBKE, K KOTOpPOU
MOJIKJTIOYCHBI BCE a0OHEHTHI CUCTEMBI;

—  pacmpelelieHHOE XpaHeHHe WH(OpMAaIlH
B/l Ha MHOXECTBEe TEpPHUTOPUATBHO Pa3HECEHHBIX
CEPBEPHBIX Y3JI0B, 0OBEIUHEHHBIX B TJIO0ATBHYIO
OTpAcIEBYIO CETh IIepEIayu TaHHbBIX.

Jns crmydas [EHTPaTu30BaHHOTO XpaHEHUS
JAHHBIX cXeMa (PyHKIMOHUPOBAHUS CHCTEMBI TIpe-
nenbHo mpocta. OgHAKO MPH 3TOM HEOOXOAMMO
YYUTBIBATH PSII TPUHIUNHAIBHBIX HEIOCTATKOB
Takoro noaxonaa. K HIM OTHOCHTCS ciemyrolee:

—  OuYCHb BBICOKHE TPeOOBaHMSI K MPOU3BOIHU-
TEJIBHOCTH I[CHTPAIILHOTO KOMILIEKCA U OCOOCHHO
K €ro MporpaMMHO-TEXHUYECKAM CPEICTBaM IO
TOBPEMEHHOTO XpaHeHHs JaHHBIX. Kak ciemcteue
3TOTO - BBICOKAs CTOMMOCTh PUOOPETEHUS U JKC-
TUTyaTallid TaKOro KOMIUIeKca (3aBUCHMOCTH 3a-
Tpar OT MPOM3BOIUTEIHFHOCTH BBIUYHCIATEIBHBIX
CPEICTB UMEeT HeTMHEHHBIN XapakTep);

15



— OUCHb BBICOKHE TPeOOBaHHS K HAJICKHO-
CTH ¥ <(OKUBYYECTH» IEHTPAIBHOTO KOMILIEKCa,
TaK KaK OH HE MOXET BOCCTAHOBHUTH (XOTS OBI Hac-
TUYHO) TOTEPSIHHBIC TPU aBapUNHOW CUTYyaluu
JTAHHBIE U3 IPYTHX UCTOYHUKOB, IPUYEM Ha BpeMs
BOCCTAHOBJICHUSI BBIYHCIIUTEIEHOTO TpoIecca Ia-
paymzyeTcst He TOJBKO yIPaBICHYECKOe, HO U TeX-
HOJIOTUYECKOE HCIIOJIb30BaHUEe HH(OpMAIUU 110
BceMy ToOJMToHy Y3. Yder 3TuX TpeOOBaHMHA TaK-
K€ TIpeAroNnaraeT pocT 3aTpaT Ha IEHTPaTbHBINA
KOMILICKC;

—  <OKECTKOCTB» CXeMbl ()YHKIIMOHHUPOBAHHUS,
OTrpaHWUYEHHAs MaclITadHMPyeMOCTh CHUCTEMBI TpHU
BO3pacTaHUU HH(OPMAIMOHHBIX TMOTOKOB. [lpum
MIPOTHOZHPYEMBIX TEMIax aBTOMATH3AIlUH JKEJe3-
HOJIOPO’KHOTO TPAHCIIOPTa MOXHO OXKHAATh IO-
TpeOHOCTH B yIBOCHHHU OOBEMOB XPaHUMOU U Tie-
pepabaTbiBaeMoit nHGOpMaIuK Kaxabie 2 — 3 roja
[2]. C npyroii cropoHBI, cdepa BHUUCIUTEIBHON
TEXHUKU U WHPOPMALUOHHBIX TEXHOJIOTUI — OfHA
n3 HauOoJiee JMHAMUYHO pa3BuBaroImuxcs. Bee 1o
BeZIeT K MPAaKTUYECKH HENPEPHIBHOMY IEPECMOTPY
TpeOOBaHUI K TAaKOMY KOMILICKCY M HEO0OXOIHUMO-
CTH €T0 YacTOW MOJICPHHU3AINH WITH Ja)Ke 3aMEHbI;

— YHHKQIGHOCTHh TOJOOHOTO  KOMILIEKCa,
BIIEKyIIas 3a coOo crenuduueckne KBamupuKa-
UOHHBIE TpeOOBaHUS K OOCITyXHBAIOIIEMy IIep-
COHAJy, JJIUTEIHHYI TMOATOTOBKY CIEIMAINCTOB
M0 3KCIUTyaTaIly, JKECTKYI MPUBS3KY K (upme-
MIPOU3BOAUTEINIO.

Bropoii moaxox cBOOOJECH OT MEPEYNCICHHBIX
HepocTatkoB. OIHAKO, AJIST HETO XapaKTepHBI IPY-
THe TIPOOIEMBL:

— Oonee cnoxHas cxema (PyHKIHMOHHPOBa-
Husi, oOecrieunBaromas €JUHCTBO HH(OPMAIUOH-
HO# 0a3bl oTpaciy HE Ha PU3WIECKOM, a JIOTHUE-
CKOM YPOBHE;

—  Ooree BBICOKHH (IO CPaBHEHHUIO C LIEHTPAIH-
30BaHHOW apXUTEKTYpOHl CHCTeMbl) Tpaduk uHpOp-
MAaITMOHHOTO 0OMEHa B TIOOATLHOM OTpPACIICBOM CETH
nepeiaun JaHHBIX, BOSHUKAIONIMK 32 CUYET HEOOXO-
JIMMOCTH JTyOJMPOBAHUSI YaCTH JTAHHBIX HA CMEKHBIX
TI0 BEPTUKAJIA CEPBEPHBIX Y3JIaX CHCTEMBI.

Nneonorus ACK BII Y3 co3naBanach UMEHHO
KaK CpPeACTBO 00ECIIEYeHHUsI JTIOTHIECKOTO EANHCTBA
BJI rpy30BBIX TIEpEBO30K OTpacid MPH MHOTOCEP-
BEPHOW apXHTEKType, YTO HE UCKIIIOYAET BO3ZMOXK-
HOCTH HCIIOJIb30BaHUSI MHOTHX IPOEKTHBIX pellie-
HUU ATOU CUCTEMBI NIPU LEHTPATU30BAaHHON CXEME.

CpaBHMTEJIbHBI AHAJTU3 BADUAHTOB
co31aHus exnHoii ceTeBoii ACY
TPY30BBIMH KeJIe3HO0POKHBIMH NepeBO3KaMH

OcHOBO# enwHCTBa WH(MOPMAIIMOHHOTO 00ec-
nedeHus rpy30Bbix nepeBo3ok B ACK BII V3 sB-
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JIISTCSI TaK Ha3bIBaeMas JIOTMUEcKas 0a3a JaHHBIX
(JIBA) cucremsr [2]. JIB/] sBnsieTcsi BUPTyaIbHOM
0a30i1 JMaHHBIX, MMOCKOJBKY IPEIIoJarajioch, 4To
Hu omuH u3 y3noB ACK BII Y3 ne peanusyer ee
Ha (PM3WYECKOM YPOBHE B TOJHOM oOBeme. [Ipum
ATOM XpaHEHHE M BeneHue Jirodoro arpudyrta JIB/I
JOJDKHO OBITH 00eclieYeHO He MEHee YeM OJIHUM
y3nom. C npyroit ctoponsl, enunas JIbJ] ACK BII
Y3 obecmeunBaeT 0o0Iee MPOCTPAHCTBO WMMEH, B
pamMKax KOTOpPOTO OCYIIECTBISIETCS MEXY3JIOBOH
WHPOPMAMOHHBII 0OMEH.

YnpaBneHUeckoe HCIONb30BaHHe HH(OpMa-
MU TIPU TaKOM TIOAXOJE PeaNn3yerTcsl IMyTeM aB-
TOMATHYECKOTO TMEPEKIIOUEHUsT TOJIb30BaTeieit
MEX]ly CepBEpaMU Pa3HbIX y310B Ha ocHOBe WEB-
TEXHOJIOTHH, B paMKaX CO3JIaHUs oTpacieBoro MH-
TpaHeTa. TeM caMbIM Ka)KIblid MOJb30BaTEIb CUC-
TEMbl B TpPUHIUNE (OTPAHUYMBACTCS TOJIBKO €ro
MpaBaMH) TOy4YaeT HHTEPAKTHBHBIN OCTYN KO
Beceit JIB/J] ACK BIT Y3.

OOecrieueHUE €IUHCTBA TEXHOJIOTHYECKOTO
WCTIIONB30BaHMsI WH(GOPMAIIUH, IO CYTH, CBOJIUTCS
K PEUIeHHI0 €IWHCTBEHHOTO BOIPOCA: KaKHWe JaH-
HBIE, COMPOBOXKIAeMble Ha OIHOM Y3JI€ CHUCTEMEI,
JOJDKHBI TIepefaBaTbess (AyONMpoBaThCs) Ha BBI-
mecrosuui y3en. PemieHue gaHHOTO Bompoca B
ACK BII Y3 onupaercs Ha TOT (GaKT, 4TO KaKI0-
My CEpBEPHOMY Y3]Iy CHCTEMBI COOTBETCTBYET
CBOM «IOAKOHTPOJBHBIINY TEPPUTOPUATBHBIN IT0-
nuroH. [lpenmomaraercsi, 4To0 «HABEPX» JIOJDKHEI
MepeaBaThCs T€ M TOJIBKO T€ JIaHHBIC, TEXHOJIOTH-
YEeCKOe WCIIOJIb30BaHNEe KOTOPHIX BO3MOXKHO Ha
JIPYTOM y3JI€ CHCTEMBI, Ha APYTOM ITOJIUTOHE.

Poct cereBoro Tpadmka mpu TakOM IOIXOJE
BO3HHKACT TOJILKO 33 CUET MOSBJICHHUS HOBBIX «HHUC-
XOJAMINX» TOTOKOB JIAHHBIX, TOCKOJIBKY OOBEMBI
«BOCXOJAIINX» MOTOKOB JIayKe HECKOJIBKO COKpala-
I0TCS (32 CYET COKpAIICHHUSI PACCTOSHUM Tepeaayu U
(UITBTpanUK JaHHBIX HA KaXIOM H3 y3JIOB CETH).

IIpu mocTpoeHUM eaUHOM MOJEIN IMEepeBO30Y-
HOTO TpoIiecca O IEHTPATU30BAHHOM cXeMe TOHSI-
tue JIB][ sBiseTcs M3OBITOUHBIM: OHO CTAHOBUTCS
SKBUBAJICHTHBIM TIOHATHIO Oa3bl JaHHBIX EAWHOTO
cepeepHoro ysna [1]. Bce xe mpu 1r060it cxeme
peanu3anuy eIUHON CUCTEMBI B CHUJIE OCTAIOTCS He-
KOTOpbIe OCHOBHBIE NpoekTHble pemeHus ACK BII
¥3. K HuM B TIepBYI0 04epeb OTHOCSATCS:

—  HepapxuyecKoe CTPYKTYpUpPOBaHHUE (IECKOM-
TIO3HUIIHS) CHCTEMBI HA KOMITOHEHTEI;

—  OOBEKTHO-OPHMEHTHPOBAHHAS  OpTaHM3AINS
OIEPATUBHBIX JAHHBIX HA OCHOBE THITOBBIX MOJCIICH
1 YHADUKAIHS TOCTYTA K HIM;

—  WHTerpanys JaHHBIX BCEX aCIEKTOB MEPEBO-
304YHOTO TIpoliecca B JIOTHYECKH EAWHYIO MH(pOpMa-
IIUOHHYIO 0a3y;



—  peanu3alysl yNpaBIEHYECKOTO MCIOJIb30Ba-
Hus nH(popManmu Ha ocHoBe WEB-TexHomOTHI;

—  peammzausi WHPOPMALMOHHOTO OOMEHa B
cucreme Ha ocHoBe XML-TexHOonoruu.

O nepexoge k eaunoii cereoii ACY
IrPY30BbIMH NepPeBO3KAMM Y KPauHbI

B Hacrosiiee BpeMsi CO3lIaH M 9KCIUTyaTupyeT-
Csl Ha BBIYMCIIUTENBHBIX LEHTPaxX BCEX MIECTH O0-
por Yxpaunsl tunoBoit yzen ACK BII V3 gopox-
HOTO ypoBHs. Pa3BopaumBarorcsi paboThI 1O CO3-
JAHUIO B TOM e WACOJOTHH THIIOBOTO y3Ja CTaH-
[IMOHHOTO YPOBHS (OTJMYHE COCTOWUT TOJBKO B
cocTaBe peajn3yeMbIX (ZYHKIMA W, COOTBETCTBEH-
HO, B COCTaBe M JETAJIM3aLUHU HCIOIb3yEMBIX MO-
neneit). HagaTel paboThl U 1O «KOPHEBOMY» Y311y
cuctembl — ACK BII Y3 rocymapcTBeHHOTO YpOB-
Hs. B cBs3UM ¢ 3TUM, BBIOOp CXEMBI TIOCTPOCHHUS
cucteMbl (OZHOCEpPBEpHass WM MHOTOCEPBEpHas)
CTaHOBUTCS KpaliHe aKTyalbHBIM, TaK Kak OT HETO
3aBUCAT TpeOOBaHUs, MPEABABISIEMbIE KaK K HO-
BBIM y3JlaM, TaK U K Pa3BHTHUIO YK€ CYIIECTBYIO-
IIUX TPOTPAMMHO-TEXHHUECKUX KOMIUIEKCOB.

[IpocToe pacmupeHne JOPOKHOTO TIONHUTOHA
cootBerctBytomero y3nma ACK BIT Y3 mo mac-
mraba BCcel YKp3aTU3HBIIN B MPUHIIAIIE HE CO3/1a-
€T 0COOBIX MPOoOJIEM (€CIM OTBJICULCS OT UPE3BBI-
YallHO OTBETCTBEHHBIX BOIPOCOB BBIOOpa TEXHU-
yeckux cpeactB). HeoOxomumo ToibKO ompene-
TUTh Habop cnemuduueckux QyHKOWMHE A
peaiMzallid Ha YPOBHE JKEJIE3HOAOPOXNKHON aji-
MUHHCTpAIMH, KOTOpBIE OTCYTCTBYIOT Ha Yy3lax
CHUCTEMBI JTIOpOKHOTO ypoBHs. [Ipm mepexome x
OTHOCEPBEPHOMY TIOCTPOCHHIO CHCTEMBI MOYKHO
CYUTaTh, YTO €AMHBIA CEepBEp MPOCTO «ITOTIOIIA-
eT» B cels Bce cepBepa IOpOXKHOro ypoBHS. Ho
TOYHO TaK >K€ OH IOTJIONIaeT M BCE cepBepa JIH-
HeitHoro ypoBHS — ctanuuu, B/, TU (unaue te-
psieTcsl CMBICH BBIOOpa OJHOCEPBEPHOH apXHTEK-
Typbl). Takum 00Opa3oM, MPUXOAUM K TOMY, UYTO
peanm3arus Bcex QyHknui y3imoB ACY nHHEHHO-
TO YPOBHSI IOJKHA OCYLIECTBIATHCS Ha (PU3NUECKH
eJIMHOMH, IEeHTPaTN30BaHHON 0a3e MaHHBIX, YTO HE
MOJKET HE OTPa3UThCAd Ha TPeOOBAHMUSIX KO BCEM
3THM CHCTEMaM.

HcTopudecku CIOXWIACH CHTyauus, MPH KO-
TOpO#l yXke (YHKIMOHUPYET TOCTATOYHO MHOTO
MpakTUIeCKH aBTOHOMHBIX ACY JHHEHHOro ypoB-
Hs1. OgHOMOMEHTHasi BceoOIas MX 3aMeHa Ipak-
TUYECKH HE peajbHa, YTO MOITBEPXKAAET M OIBIT
BHenperus y3i1o0B ACK BII V3 mopoxHoro ypos-
Hs. [loaTOMy peanuzanusi OQHOCEPBEPHON CXEMBI
¢yuakmuonupoBanust ACK BII V3 npennonaraer
HaIA4YMe JOCTaTOYHO MPOAOKUTENBHOTO Tiepe-

XOJTHOTO TEepHoJia, B TE€YEHHE KOTOPOTO EIUHBIN
IEHTPAITBHBIN y3€ll CHCTEMBI OyIeT Mo Mepe ro-
TOBHOCTH «II€pPCXBaTbIBaTh» Ha Ce6ﬂ OTICJIBHBIC
¢ynkuun 3tux ACY. B TedeHue mepexoJHOro me-
puonma B M0OOM Cilydae COXpaHSeTcs MHOTrocep-
BEpHast CXeMa MMOCTPOCHUS CHCTEMBI.

Kak cnenmyer u3 BbIIECKa3aHHOTO, BEIOOp Ba-
puanrta noctpoeHuss ACY rpy30BBIMH NEpEBO3Ka-
MH OTpaciiil SBJISIETCSA JOCTAaTOYHO CIIOKHOM 3a/a-
4eif, TpeOyrolell KOMIUIEKCHOTO ydeTa IoKasare-
Jiell CTOMMOCTH U HAAEKHOCTH, TPYAOEMKOCTH U
JUTTETBEHOCTH TIEpeXoJia OT CYIIECTBYIOIIEro To-
JIOKEHUS, TPYAOEMKOCTH U 3(H(PEKTUBHOCTH HalTh-
Helmero (yHKIMOHANBHOTO Pa3BUTHUS cuCTeMBI. C
JPYTOil CTOPOHBI, OT 3TOTO BHIOOpA 3aBUCIT MHO-
THe TPOEKTHBIE PEIIeHUs] CUCTEeM, pa3pabdoTKa KO-
TOPBIX yke HadaTa. Ha Ommkaifiee Bpems ONTH-
MaQJIBHOH TPEACTABISCTCS CTpaTers pa3paboOTKH
BCEX HOBBIX CHCTEM B CYIIECTBYIOIICH MICOIIOTHH
ACK BII Y3 na enunoii JIB/], kotopyto, B ciryuae
BEIOOpa OJHOCEPBEPHON apXUTEKTYphl, MOXKHO 0€3
MPUHIUITHAIEHEIX TPOOJIeM pealn30BaTh Kak He
TOJIBKO JIOTHIECKH, HO M (PH3UIECKH eIUHYIO 0a3y
naHHbIX. J{ns obecrneyenus: 3Toro nepexona HeoO-
XOJUMBl  COOTBETCTBYIOIIME  BBIYHACIUTEIHHBIC
MOIIIHOCTH IIEHTPAJILHOTO CepBepa.

BoiBoabI

[IpobGiiema co3manus U mepexojia K eNUHON ce-
teBoir ACY ympaBiieHHs TPY30BBIMHU ITEPEBO3KAMH
Ha JKEJIEe3HBIX J0oporax YKpawHbl SBISICTCS aKTy-
ANbHOU U CIOXHOW HAYYHO-TEXHUYECKOM 3aJauei.
Ee pemenne MoxxkeT onmpaThcs Ha pa3BUTHE YHHU-
BEpPCATBHBIX 0a30BBIX MPUHIIAIIOB U METOJOB CHC-
temsl ACK BII V3, xoropast obecrieunBaer TJ0-
0anpHY0 HH(DOPMATH3AINIO TIEPEBO30YHOTO TMPO-
mecca. DPGEKTUBHOCTh M CTOMMOCTH CO3JIaHUS
CIUHOU CETeBOM MOJENHU YNpPaBICHUS TPY30BBIMU
MEPEeBO3KaMH CYIIECTBEHHBIM O0pa3oM CBSI3aHO C
aApXUTEKTYPOH CHUCTEMBI, BApHAaHTAMH €€ pean3a-
LMY, pACCMOTPEHHBIMU B paboTe.
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