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I'puzopvee A.B., Mameuenko M.B. Komnonenmut cemegvlx npoyeccopos. Paccmompenwi
OCHOBHble ~KOMNOHEHMbl  apXUMmeKmypbl CemesviXx NpoYeccopos, Ux npeoHa3HaueHue u
cocmasnarowue. Onucansvl 00wjue NPUHYUNBL pabomuvl HEKOMOPbLIX KOMNOHEHMOS.

OO0mas nocTtaHoBKa NMpodJieMbl

CymiectByeT 0ONBIIOE MHOXKECTBO apXUTEKTYP CETEBBIX IMPOLIECCOPOB, MPEIHA3ZHAYCHHBIX
JUIsT OOCTY)KMBaHWs HE MEHee OOJBIIOr0 MHOXKECTBA TOMOJIOTHIA ceTeil. s Toro, 4ToOBI
noo0paTh ONTUMAIILHYI) apXHUTEKTYpPy CETEBOrO Mpoleccopa i TOW WIM WHOW CETH,
HEO0OXOUMO BBIJICIUTh €r0 OCHOBHBIC KOMITIOHEHTHI M HCCIIE[0BaTh MX (yHKIWHU. [lomydeHHBIC
JaHHbIC B JajbHEWIeM OyayT TMPUMEHEHBI [UIS CO3JaHHUS OSKCIEPTHOW CHUCTEMBI IO
MIPOSKTHUPOBAHHIO APXUTEKTYP CETEBBIX MPOIIECCOPOB JIJISl PA3IMIHBIX TOTIOJOTHH CETEH.

O030p 0OCHOBHBIX KOMIIOHEHT aPXHUTEKTYPhbl CeTeBbIX MPOLECCOPOB

MamsaTH

Hcnonp3yercss Ha HECKOJIBKUX YPOBHSAX B Ipoleccope W BHe ero. [lpenHasnauena nis
XpaHeHHsI KOHTEHTa MPOrpaMM U PETUCTPOB, Oydepusaniu MaKeToB, XPAaHEHUS MMPOMEXYTOYHBIX
pe3yJbTaTOB M pa3IMYHbIX JaHHBIX, MOJYYEHHBIX B Ipouecce o0opaboTku. CKOpPOCTh IOCTyNHa K
MaMSTH JIOJKHA COOTBETCTBOBATH CKOPOCTH 00paboTKHM makeToB. OCHOBHBIE (PaKTOPHI: CKOPOCTH
J0CTyTa U pa3Mep.

Wcnonb30BaHne BHYTpEeHHEH NaMsATH Oojee MpuemieMo Uid 00ecreyeHUs] CKOPOCTH, HO
BO3HUKAIOT OrpaHUYEHMs Ha ee pa3Mmep. [loaToMy yalle Bcero UCosb3yeTcs CBsA3Ka BHyTPEHHEN U
BHEIIIHEN MTaMSITH.

Buyrpennue coenunenus (Iunbr)

Hcnonp3yrorcss Ui mepesadyd  JaHHBIX — MEXIY  (DYHKIMOHANBHBIMHA  OJIOKaMH,
uHTepdeiicaMn BX0Ja/BbIX0/A, IUIAHUPOBIIMKAMU. ApPXMTEKTypa BHYTPEHHUX LIMH — OAMH W3
HanOoyiee BaXHBIX (PAKTOPOB, OIPEICISIONINX IPOU3BOJAUTEIFHOCTh CETEBBIX IPOIECCOPOB.
JlomkHbl  oOecnieunBaTh OOJIBLIYIO IPOMYCKHYH CHOCOOHOCTh JAHHBIX BHYTPH CETEBOTO
nporeccopa. CyImecTByeT TpuU TPOOJIEMBI: a) 3aHUMAIOT OOJIBIIYIO 00JIacTh YuWma; 0) MHOTO
MOTEHIMAJIBHOTO «IIyMa», KOTOPhIH HEOOXOIUMO YyUYEeCTh NPOEKTHPOBIIUKY YMIIA; B) OCIOKHEHHE
Mpo0JIeMbl CHHXPOHHU3ALMU IPU JUIMHHBIX MYTAX B pe3yJbTaTe OOJBIIOro pa3Mepa Yura.

Buemnue unrepgeiicobl

Hambonee BakHbiMH wuHTepdelicaMu SBISIOTCS HWHTEPPEHCH BXOAHBIX W BBIXOJHBIX
[IaKeTOB, MaMsATH, ajJpecyemas MaMATh, HEOOXoauMmas ISl XpaHEHUs CTATUCTHKH, CUETYMKOB, U
MPOCMOTPOB TabnuI. BHemHMe WHTEPQEHCH CO3MAIOTCS C MOMOIIBI0 BHYTPEHHUX CXEM WU
BHEIIIHUX YHUIOB (CBA3aHHBIX C CETEBBIM mporeccopoM). OHHM MOTYT OBITH pa3/ieleHbl Ha JIBE
rpynnsl: 1) uHTEpdelchl COeTMHEHUsT MEXIY YCTPONCTBAaMU CeTeBOI 00paboTKH; 2) UHTEpQEICh
C HECEeTeBbIMU YCTpoWcTBaMH 0OOpabOTKH, cojepkaliue UHTepQeiichl BHEIIHEH MNaMsTH,
COIPOLIECCOPOB U XOCT-KOMITBIOTEPOB.
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HNHuTrepdeiicsl nakeToB

[IpencTaBnsgioT cCoeAMHEHHUS MEXTy JTIOOBIMH YCTPOWCTBAMH CETEBON 00paOOTKHU: CETEBBIMU
IIpOIECCOpPaMHU, MHOTOBXOJOBBIMM CHUCTEMaMH KOMMYTallMHM, COIpolieccopaMu, HUHTepdeiicamu
¢bu3nveckoro ypoBHs u (hpeiiMepamu.

B ciywae coenuHeHHss MEXIy CETEBBIMH MPOLIECCOPAMHM M MarucTpaibio (usnyeckuii
YPOBEHbB), CETEBbIE MPOLIECCOPBI OOBIYHO COAEPHKAT BCIO MAKETHYIO JIOTUKY HA YPOBHE YIPABJICHUS
nepeaavei MaHHBIX, a Guznueckue nHTepdenchl saBiusoTcs BHemHUME. MHorma cxemsl MAC [1]
YPOBHsSI MOTYT OBITh HaWJEHBI BHE CETEBOro mporeccopa. B mobOom ciydae, Bce uHTEpheEnCh
O0OBIYHO peanu3yloTcs ¢ Hcrnojb3oBaHueM [P OJI0KOB (BHYTpHM CETEBOTO IMpoIleccopa), HIH
creun(pUIHON UHTETPaIbHON CXEMBI, KOTOpasi COAEPKUT HEOOXOMMbIe UHTEP(HEHCHI.

IloroxoBble wuHTepdelickl ceTeBO 00padOTKM W paclMpsieMblii  MHTepdeic
CHCTEMHBIX IAKeTOB

CymectByer 2 craHmapra, ONKCHIBAIOIIMX MAKETHbIE HMHTEP(EHCH: TOTOKOBBIC
unTepodeiics cereBoit 00padotku (NPSI); pacmupsemslii untepdeiic cucremubix nakeros (SPI-S)

Ob6a  ompemensiror  cneuudukanuio  (peiMBopka  MHTEp(EHCOB  IBYXTOUYEUHOU
MapLIpyTU3alluyd JAaHHBIX C IOAJEPKKOW aapecauuud W KoHTposs mnotoka. NPSI ompenenser
COCIMHEHUS MEXJTy YCTPOMCTBAMH CETEBOM 00pabOTKH, CKOPOCTh mepeaaun qaHHbeix B OC-192[1].
NPSI Taxoke conepkut 3 riiaBHble Ipynibl HHTEp(HEHcoB: HHTEpEicbl MHOTOBXOI0BOW CUCTEMBI
KOMMYyTaIuu, nHTepdeics Ppeitmepa, naTepdeiicsl ceTeBoii mpoueccop-compoueccop. SPI-S Obut
BBeleH mociae NPSI u, B mpunmune, 3amenun ero. Taike naHHBIA uHTepdeiic sBrsercs
npuemHukoM SPI umHTepdeiicoB. D10 0000MICHHBIN IBYXTOYEUHBIH HHTEp]ENc, HE SBISAETCS
crieun(pUIEeCKUM Ui HEKOTOPBIX (U3NYECKUX MHTEp(EHCOB U MPOIMYCKAIOLIEH MOJIOCH], KOTOPBIN
MO3BOJISIET TPOU3BOJAUTE AJAPECALUI0 MYJIbTH-(QPEHMOBBIX KaHAJIOB, MHOTOBXOJOBBIX CHCTEM
KOMMYTAIIMU U ceTeBbIX MpoueccopoB. SPI-S onpenenser TpeboBaHus K ypOBHIO KaHala nepeaadn
JAaHHBIX, KOTOpBIE OTHOCATCS K (peiMHHTrYy, aapecanuy, MOMCKY HEMNOJaJ0K, YIPaBICHUUIO
IIOTOKOM.

UTOPIA (Universal Test & Operations PHY Interface for ATM)

UTOPIA — ¢usnueckuil nHTepdeiic yHUBEPCATbHOIO TECTHPOBAHUSA M ONEpaluil IMpH
ACHHXPOHHOM CIroco0e rmepenadd AaHHbIX. OmnuceiBaeT HWHTEpQEHC MyTH MaHHBIX MEXKIY
MarucTpanblo ¢ acHUHXpoHHOW mepenadedd naHHeix (ATM [1]) u ycTpoicTBaMu (PHU3UIECKOTO
ypoBas (PHY [1]) . Omnpenensier, kak s9EWKU B JCUCTBUTEIBHOCTH OTCBHUIAIOTCS OT KaHaja
nepeaayy JaHHbIX K YUIaM (U3UUECKOro ypOBHs U HA0O0POT.

Hureppeiic cucremubix nakeros (SPI) n ¢pusnyeckuii ypoBeHb NAKeTOB CHHXPOHHOM
ontuuyeckoii cetu (SONET)

SPI onpenenser unrepdeiic, KOTOPbIN HaNpaBIsSIET MaKeThl MEKIY (PU3NYECKUM YPOBHEM U
YPOBHEM Hepefay JaHHbIX, coriacHo cranaapram OIF [2]. SPI — ¢peiimep makeroB SONET,
JBYCTOPOHHUI uHTep(eiic, KoTopblidi nMeeT ABa noxoxux yposHs: SPI-3[1] u SPI-4[1], xoTopsie
apistores nocnenosarensimu POS-PHY[1] tpersero yposus m POS-PHY uwerBeproro ypoBHs
coorBercTBeHHO. POS-PHY wunrepdeiic tpersero yposus (SPI-3) cocrout u3 8 mim 32 curHaioB
JUISL JAHHBIX, 8 KOHTPOJIBHBIX CUTHAJIOB, 8 ONLMOHAIBHBIX MYJIbTUKAHAJIBHBIX CUTHAJIOB CTaTyca U
OJIHOTO CHUTHAJIa TaKTa, KOTOPbIE SIBJIAIOTCS OOLIMMHU JJisi BCEX HANPABICHUH M MPEACTaBISAIOT
coboit TTL curnansl. [1] Hutepdeiic derBepTOoro ypoBHS (PU3MUECKOTO YPOBHS MAKETOB
CUHXPOHHOU ontuyeckoil cetu (naeHTuuHblid SPI-4.2) cocrout u3 16 LVDS [3] map s naHHbIX 1
HECKOJIbKUX CUTHAJIOB KOHTPOJIS, TAKTA U CTaTyCa, Ha Ka)K[10€ HaIlpaBJICHUE.

IEE 802.3 Ethernet nnrepdeiicol

IEEE 802.3 [1] ompenmenser Heckonbko Ethernet wunrtepdeiicoB, cKOpocTb KOTOPBIX
pamkupyercs ot | Mout/c nmo 10I'6ut/c. 3a Beicime ypoBHU Ethernet orBeuaeT mporpammHoe
obecrieyeHue cereBoro mporeccopa. Jlanuple MHTEP(ENCHl AOIKHBI BKIIOYATh: HE3aBUCAIIUNA OT
cpensl uatepdeiic (MII), koropsrit uconb3yeres it 10 u 100 Mout/c Ethernet, ruradbutHeiii He
3aBucsmUid OoT cpeabl uHTepdeiic (GMII), u nmecaTu TUraOWTHBIN HE 3aBUCAIIMA OT CpeIbl
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unrepdetric (XGMII), ucnonszyromuiics nist 10 I'out/c Ethernet.

MII u GMII

Hurepdeiicet MII u GMII nonydenst u3 IEEE 802.3 MII u GMII cranmapTtoB u ObLIH
MPUHATHI pa3padboTurkaMu ceTeBbiX mporeccopoB. Reduced MII (RMII) u Reduced GMII (RGMII)
nmu TBI (RTBI) — uaTepdeiicl, KOTOphIE CHIKAIOT KOJUYECTBO KOHTAKTOB, HEOOXOIUMBIX IS
coequneHnss MAC u PHY. RMII cokpaiaer konmuecTBO KOHTaKTOB uHTepdeiica ot 16 B MII mo 7
Ha KaXJbli MopT, B TOo BpeMs kak RTBI cokpamaer makcumym B 28 koHTakTOB 70 12. CymiectByer
2 pexuma onepupoBanus ani GMIL: RGMII u RTBI pexumpl, KOTOpble ONpenestoTCs
cnenuduuabiM  BxoaHbIM curHaioM. Serial MII u GMII (SMII u SGMII) cneuudukamnmun
omyo6nukoBanHbie Cisco Inc. (ENG-46080 u ENG-46158 coorBercTBeHHO). IX OCHOBHas umes -
HCIIOJIb30BaTh 2 KOHTAKTa Ha KaXAbIH MOPT U, IPU HEOOXOAMMOCTH, COEAUHATh Heckoibko PHY
yctpoiicTB ¢ onHuM MAC ypoBHEM, B CHHXPOHU3AIIUU C OJHUM TaKTOM.

Crnennduxanus 0000menHoro uarepgeiica kommyraropa (CSIX)

Crannapt CSIX nepsoro ypoBHs (CSIX-L1) onpeaensier 1BycTopoHHUI HHTEpdENc MexTy
MeHe/pKepaMu  Tpaduka (M CeTeBBIMM MPOIECCOPAMM) M MHOTOBXOJOBBIMH  CHUCTEMAMHM
kommyTanuu 111 ATM, IP, MPLS, Ethernet u Tak nanee. [lanHas cnenudukanus ompenenser
¢usnueckuii uaTEpdeiic u 3aronoBok aupekTHBs (CSIX ¢dpeiiM, mmu CFRAME), koTopsiii HeceT
nH(poOpMaIIMI0O O TOM, Kak cienyer oOpabaTeiBaTh (hpeiiMbl (TO €CTh KOHTPOJIUPYET TMOBEIACHHE
uHTEepdeiica MexX Iy MEeHeKepoM TpaduKka U MHOTOBXOJOBOM CHCTEMON KOMMYyTauuu). Kaxmprii
MOJTy4YEeHHBIN (ppeiiM KiIaccuPUIUMpyeTcs U MEpeHAIpaBisIeTCs 4Yepe3 MHOTOBXOJOBYIO CHUCTEMY
kommyTanuu B cootBercTBUM ¢ CFRAME.

HuTrepdeiicsl rocryna

WNuTepdeiice mocTyna, B KOHTEKCTE CETEBBIX MPOIECCOPOB — UHTEP(DENCH CO CKOPOCTHIO
Menee 1 I'6ut/c. OHU BKIIOYAIOT B ce0S MHOXKECTBO THIOB HHTEp(ENCOB M HCMONB3YIOTCA B
OCHOBHOM CETEBBIMU IIpolieccopaMu JocTyna. l[lakeTHble JaHHbIE, KJIETOYHbIC JaHHbIE U
nocleI0BaTeNNbHbBIE JaHHBIE UMEIOT Pa3InuHble HHTEP(Echl NoCTyIa.

XocT-nHTepdeichl

[Toutn Bce ceTeBble MPOLECCOPHI UMEIOT HMHTEpPQEHChl C XOCT MpOoIEecCOpaMu s
Pa3IUyYHBIX 3aJaHuil, HaIpUMep, UHULUANIU3AlUHY, KOHPUTrypauuu, oOpabOTKU MAaKEeTOB, 3aJaHUM
yOpaBleHUsI M OTYeTa, MOJACPKKUA U APYTruxX (PyHKUMHA, ANE KOTOPBIX CETEBOM MpOIECCOp He
ONTUMHU3HMPOBAH (WM HE CITOCOOCH BBIMOIHSITH BOOOIIE). HEeKOTOpBIE ceTeBbIe MPOIIECCOPHI UMEIOT
BCTPOEHHBIN MpOIleCCOP, KOTOPBIH BBIMOJIHSAET HEKOTOphIE 3aqaHus MmoaoOHoro poaa. Ho maxe B
3TOM CiIy4ae, XapaKTepHO CYIIECTBOBAaHUE BHEIIHETO XOCT MPOIeccopa.

Korna xoct mporeccop moJcoeIuHEH, €r0 HEOOXOAUMO CBS3aTh C CETEBBIM MPOILIECCOPOM;
9TO MOXET OBITh CIIeJaHO C TOMOIIBI0O HEKOTOPOro coOCTBEHHOro MHTep(eiica, mutepdeiica c
3aIlIOMUHAIONINM YCTPONHCTBOM, WJIM CTAaHAAPTHOTO HUHTEpdeiica CIOIb3yeMOro B XOCT-CUCTEMAX.

HNuTtepdeiicsl namsaTu

CerteBoil mporieccop MOXKET ObITh COETMHEH C HECKOJIbKUMU OJIOKaMU MaMSITH MapaljieNbHoO,
MPUMEHSTh OJIHY U Ty K€ aJIpECHYIO IIMHY U OJHU U T€ K€ CUTHAJIBl KOHTPOJIS JUIsl BCeX OJIOKOB,
CO3/1aBaTh IIMHY JAaHHBIX MPOU3BOJIBHON IIUPUHBI, KOTOPas OTPAaHUYMBACTCS CyMMOM MaMsITH IIUH
JAHHBIX MOJKIIOYEHHBIX YUIOB. Pasmep mamsiTu, B CBOIO OYEPE/b, ONPENEISIETCS Pa3sMEPOM YHUIIOB
U MX KOJMYECTBOM, a TakKe IIUPUHOW aJpEecHOW INHUHBI, KOTOpas HCIONb3YeTCs CETeBBIM
nporeccopom. Korma wmcnonedyercss Error Correction Code (ECC) B8 DRAM [1], HeoOXoauMbI
JIOTIONTHUTENNbHBIE yuTibl A5 xpaHneHus ECC OuToB, a mIMHA JaHHBIX JOJDKHA ObITh MPUKpEIJICHA K
ECC 6uram, KkoTOpHBIE, B CBOIO OUYEPEh, COSTUHEHBI C OUTaMM JTAHHBIX.

LA-1

Look Aside (LA-1) — 3to mHTepdelc 0JHOBPEMEHHOTO MapajuIeIbHOTO MOUCKA IEPBOTO
nokoneHus. Ero nenp — coeaunenue namsaté (B ocHoBHOM CAM [1]) u comporieccopoB, wiu
a1000ro ycTpoWcTBa, KOTOpoe o00ecleuyuBaeT pasrpy3Ky CETeBOro Ipoleccopa U SBISIETCS
CMEeXHBIM ¢ HUM. LA-1, no cytu, sBnsercs SRAM unrepdeiicoM ¢ HEKOTOPHIMH MOIUDUKALIAIMU,
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MpeJHA3HAYCHHBIMU JJIs1 TOAKIIOUEHHs] CONPOLIECCOPOB, TAKUX KaK CONPOLECCOp MEePEeMEHHOU
3aJepKKH JIOCTYIa, CONpPOIIECCOp HE BAIMIHBIX OTBETOB M TaK Janee. AJpecHas IIMHA
UCIOJb3YETCs Ul PETUCTPALlMK aipecallii IIPU HEOOXOJUMOCTH, B CJIydae yCTaHOBIICHUS CBSI3U C
COIPOLIECCOPOM, M MPOMCXOXKACHUS BHYTPEHHETO «PYKOMOXATUs» ISl Mepelayd HeoOXOIUMOro
KOHTPOJII U PE3yJbTaTOB B/M3 comporieccopa. LA-1 ucnonb3yer oTaenbHbie 16-OMTHBIE ITHHBI
nanabx yteHus u 3anucu (SI0) u BMecte ¢ 200 MI't DDR unTepdeiicom.

MexaHu3M KOHTPOJISI H CHHXPOHU3ALUH

JlaHHBIN MEXaHU3M — TO, YTO JENIaeT CETeBON MPOIECCOp pabOTOCIOCOOHEBIM, O0Jiee TOTO OH
onpenieNnsieT, Kak OH JAO0JDKeH paborarb. CXeMbl KOHTPOJS M CHHXPOHU3ALUM 00€CHeYMBaIOT
KOppeKkTHOe (YHKIMOHMpPOBaHUE Ipoueccopa. B KoHBeWepHbIX KOHQUIypalUsaX MeXaHU3M
KOHTPOJIs1 00pabaThiBaeT BCE MPOMEXKYTOUHBIE PE3YIIbTAThl, TAKMM 00pa3oM obecrieunBasi TIaBHBIN
Nepexo], MEXIy KOHBEHEpHbIMHM ONEepalus MM M TMOJy4ass BBIFOJY JaXe B CUTyalUsax
HecOaTaHCUPOBAHHOTO HCIIOJIb30BaHMs 3TanoB o0pabotku. B mapamiensHON KoH(UTypammu
JAHHBIM MEXaHU3M OTCIIeKHMBAET MOPAJOK CJIEIOBAHUS MAKETOB M KOPPEKTHOE MCIOJIb30BaHUE
PECYpCOB CETEBOTO Mpolieccopa.

DyHKIMOHAIbHbIE OJ0KH

[louckoBele cucTeMBbl U TpapUK MEHEIKEphl — OCHOBHBIE 00padaTHIBAIOIINE SIIEMEHTEHI,
KOTOpbIE B OCHOBHOM, pacIoJlaraloTcsi BHYTpPU ceTeBoro mnporeccopa. Ho cyiectByer Takxke
MHOKECTBO peaJIn3aliii MOMCKOBBIX CHCTEM M MEHEKEPOB TpaduKa, pacroioKEHHBIX BHE €T0 U
paboTaroLMX KaK COMPOLIECCOp MM MPUCOEAMHEHHBIX KaK YCTPOMCTBO C OTOOpa)K€HHEM MOPTOB.
BHenpenue 3TuX JByX THIIOB MPOIIECCOPOB B CETEBOW IMPOIECCOP JAaET BECOMOE MPEUMYIIECTBO,
Kacarolieecss CKOpOCTH IepeMEelIeHUs IaHHBIX, U TpeOyeT HaJMyue HECKOJIbBKMX KOMIIOHEHTOB
cucTeMHOro ypoBHs. JIr0o0oil ceTeBOl mporeccop AODKEH MMETh (YHKIMOHAIBHBIA OJOK ISt
yJIyUIIEHUs] CBOMX BO3MOXHOCTEeH. CyIIecTBYEeT MHOKECTBO JOMOJHUTEIbHBIX (PYHKLHMOHATIBHBIX
6soxoB. Hanpumep, 00paboTunku KOHTposIbHbIX cyMM nakeToB (IP u TCP), koHBepTOpbI KOHTEHTa
nakeTa U3 OJHOTO MPEICTaBIECHUS B APYroe, MEHEIKephl OJHOBPEMEHHO MapajieIbHOTO MOMCKa,
MEHEeKEepPBI TaMsITH U TOMY TIpOYHeE.

BceTpoenHbie npoueccopsl

HexkoTtopbie ceTeBble MpOIECCOpPBI COAEPIKAT BCTPOEHHBIE Iporieccopbl. Takne kak ARM,
PowerPC, MIPS wunu npaxe koH(puUrypupoBaHHble siipa mpoleccopoB (Hanpumep, Tensilica),
KOTOpPBIE OCYIICCTBIISIIOT TMOJACPKKY OCHOBHBIX (DYHKIIMI CETEBOro mpoleccopa U 00paboOTKy
HEKOTOPBIX OIeparuii.

BriBoaBI

CeteBble MpOLIECCOPBl MMEIOT JOCTAaTOYHO CIIOKHYIO apXUTEKTYpPy, HACUHUTHIBAIOLIYIO
00JbII0E KOJIMYECTBO Pa3IMUYHBIX 3JEMEHTOB. /{151 MOCTpOEHMs 3KCHEPTHOM CUCTEMBI, KOTOpas
Oyzaer moadupaTh ONTUMAIBHYIO apXUTEKTYpy CETEBOrO MpOLEeccopa, ObUINM BbIIEIEHBI 3JE€MEHTHI
ApXHUTEKTYPhl U UX HA3HAUYEHUE, YTO B TATBHEHIIIEM TOMOKET IPH BHIOOPE ONITUMAIIBHOTO CETEBOTO
poreccopa UCXO0s U3 TOMOJIOTUU CETU M TpeOOBaHUH, TPEICTABIECHHBIX K €€ paboTe.
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