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3a3zeMAeHMe B KPOCCOBbIX U
B MAaLWMWHHLIX 3aAax

IIpaBwia opraHu3alMy 3a3eMJICHHSI B KPOCCOBBIX M B amIlapaTHBIX UMEIOT IIPSIMYIO
CBSI3b ¢ KayecTBOM mepenaun curHaiaoB 1o CKC cereBsiM 000opyaoBaHUEM. 3a3eMiie-
HUE HeOOXOIUMO IIS:
e obecreyeHusT 3alIUTHI OOCITYXUBAIOIIETO IMEPCOHANa OT MOPaKEHUS SJIEKTPU-
YEeCKUM TOKOM;

e 3alIUTHI CETEBOTO OOOPYIOBAHUS U KaOEIbHBIX KAHAJIOB CBSI3U OT BHEIIHUX ITO-
MeX U JUI CHUXeHUs ypoBHI DMU;

« obecreyeHUsT HaJeXKHOTO TTPOXOXKIESHUS CUTHAJIOB [UISI HEKOTOPHIX BUIOB CETE-
BOTO 00OpYIOBAaHUS.

TIpuHIUIIBI OpraHU3allMy 3aIIUTHOTO 3a3eMJICHUSI oIpeseseHsl B «[IpaBuiax ycT-
POMCTB 2JIeKTpoycTaHOBOK» (ITYD) [71].

B CKC myis 3ammThl OT BO3AeicTBUS BHeNTHeT0o DMU MOryT mMpuMEHSIThCS 3Kpa-
HUpOBaHHBIC Kabesu, 3a3eMJICHHBIE C OJTHOTO WJIM C JABYX KOHIIOB. D(P(HEKTUBHOCTH
JIEMCTBUS 9KpaHa 3aBUCUT OT «YUCTOTHI» 3¢MJIM, TO €CTh OT HOCTOSIHCTBA €€ IMTOTCHIIM -
aja Ha BceM TpoTskeHnH. DYHKIIMY 3eMJIM OOBIYHO BBHITIOTHSIET IMWHA 3a3€MJICHMSI.
BBuIy OTIIMYHOTO OT HYJIST CONMMPOTUBICHUS IIIMHBI TOKW, CTEKAIOIINe Ha 3€MJII0, MOTYT
MIPUBOIUTD K KOJIEOAHUSIM €€ TTIOTeHIIMaIa. 3a CYET ITOTO IPU HEJOCTATOUHOI 3 heK-
TUBHOCTHU 3a3eMJICHMSI SKpaH BUTHIX AP MOXET MPUBECTH Jaxke K oOpaTHOMY Jeii-
CTBUIO — K YXYIIIIEHUIO KauyeCcTBa CBSI3MU.

711 HU3KOYaCTOTHOTO CETEBOTO 000pYIOBaHMSI, pabOTAIOIIIETOo MO cxeMaM HebaaHC-
HOI Tiepenadu, MOTeHIIMAI 3eMJIM IPUHUMAETCS paBHBIM HYJII0. OTHOCUTENHHO HETO
U3MEHSIIOTCSI YPOBHU BCEX IepeaBaeMbIX CUTHAJIOB, a caMa 3eMJIST MCIIOIb3YeTCs IUIs
3aMBIKaHMSI KOHTYPOB ITPOTEKAHUSI CUTHAIBHBIX TOKOB. [IOHSATHO, 94TO KOJIEOAHUS YPOB-
Hell TIOTeHIIMAJIOB 3eMJIM Ha JBYX KOHIIAX KaHaja CBSI3W OTHOCUTEJIBHO APYT Apyra Mo-
TYT IPUBOAUTH K cOOSIM B CBs3M. bojiee TOro, mpu 3HAYMTENIHHON aMIUIMTYIE TaKUX
KonebaHuil (HampuMmep, TPU BO30OHOBJICHUM ITOAAYM DJIEKTPOIHEPTUM C TOPOJCKOI
TMOICTAHIINY TTOCJIE €€ OTKIIIOUEHHUS) BO3MOXKHO IOBPEXICHUE TTPUEMOTIEPEIAIOIINX YC-
TPOICTB ceTeBoro obopyaoBaHus. Hampumep, n3BECTHBI ClIydyau, KOTAA 110 3TOU MPUIH-
He BBIXOAWJIU U3 CTPOSI BCE CETEBBIE aaNTephl, MOAKITIOUEHHBIE K cerMeHTy cetu Ethernet
Ha TOHKOM KOaKCHaJbHOM KabeJie C 3a36MJICHHBIM 3KPaHOM.

Wcxons u3 mepeyrciIeHHBIX BBIIIE COOOpaXXeHW MpU MPOEKTUPOBAHUU 3a3eMile-
Huss CKC Hapsiny ¢ obecriedeHUEM 3JIEKTPOOE30TIaCHOCTU JOJKHBI IPUHUMATHCSI BO
BHUMAaHUE TaKKe BOIIPOCHI MOJYYeHUSI BBICOKOTO KadecTBa CBsI3U. Ha mpakTuke 1o
3TOMY TOBOJY MPUXOAUTCS CTAIKUBATHCSI C CAMBIMU Pa3HBIMU TOIXOAAMU DIEKTPU-
KOB, CBSI3UCTOB, clieliuaiucToB B obiactu JIBC. OgHu COBETYIOT CHUXATh COTIPOTUB-
JIEHWE TJIABHOTO 3a3¢MIISIIONIETO KOHTYpa 3MaHUS ITyTeM YBEIWICHUS TUTOIIAIN TTOTIe-
PEYHOTO CEYEHUST IIPOBOTHMKOB, APYTHME PEKOMEHIYIOT MOBBIMIATH 3((GEKTUBHOCTD
HETIOCPEACTBEHHO 3JIeMEHTA 3a3¢MJICHUST, 00CCIIEIMBAIOIIETO KOHTAKT C TPYHTOM (yBe-
JIMYeHUE eTo IUIOIAIN, UCKYCCTBEHHOE 00eCTIeueHNe MMOCTOSTHHOM TTOBBIIIIEHHON BIIaXk-
HOCTU TpyHTa). TpeTbu B JOMOJHEHUE K IITATHOMY MPOEKTUPYIOT TaK Ha3bIBaeMOE



(YHKIIMOHAJIPHOE, WINM CHTHaJIbHOE, 3a3emyieHHe. Ero ceTb MMeeT IMOAKIIOYEHHE K
OCHOBHOMY 3a3eMJISIIOIIEMY KOHTYPY BCETO B OIHOM MeECTe, KOTOPO€ HaxXOAUTCS B
HEIOCPEeICTBEHHO# OJIM30CTH OT MECTa BBOJA B 3IaHUE HYJIEBOU IIIMHBI C TTOJACTAHIIUN
/WA 3JIEMEHTOB, MMEIOINUX KOHTAaKT ¢ TPYHTOM. YeTBepThle YTBEPXKHAIOT, YTO MX
CBSI3HOE O0OpYIOBaHWE MMeEEeT TaJbBaHWYECKYIO Pa3BsI3Ky M MpobiieMa 3a3eMIICHUS
HeakTyaJIbHa.

OnBIT MOKAa3bIBAET, YTO TOJHKO MOJIHASI COBOKYITHOCTh MEP IT0 00ECIIEUeHUIO BBICO-
KOKaYeCTBEHHOTO 3a3eMJICHUS TTO03BOJISIET TTOJIYIUTb, HApsIy ¢ HAJACXKHOW 3aIlUTON OT
TIOPAXEHUS BJIEKTPUUECKMM TOKOM, TaKKe€ BBICOKOE KadyeCTBO Iepenauyu mHpopMa-
muu. JJonoaHUTEIbHBIM O0CTOSTEIBCTBOM, 3aCTaB/ISIIOIIMM OOpalllaTh caMOe Cephe3-
HOe BHUMaHME Ha BOIPOCHI 00ECTIeUeHUsT 3a3eMJICHUS, SIBIISIETCSI IIMPOKOE PacIpo-
CTpaHEHHUE CETEeBOTO OOOPYIOBAHUS C MCIIOIb30BAaHUEM 3e€MJIU JUIS TIepelauyd CUTHA-
JIOB: KabeJbHOE TeJeBUACHUE, TeIeKOMMYHUKAIMOHHAS alaparypa ¢ HeOaJlaHCHOI
rnepenayeii, a Takxke HeOOXOAMMOCTh 00eCTIeYeHUSI HOpMaJIbHOTO (DYHKIITMOHUPOBAHUS
CHUCTEM, TIOCTPOCHHBIX Ha KabeIsiX ¢ 9KpaHOM.

Huxe B kadyecTBe MHpOpMAIIUX IPUBOISITCS OCHOBHBIE TPeOOBAHUS U PEKOMEH-
mauuu crangapra TIA/EIA-607 mo opraHu3aiiuy 3a3eMJIEHNS B KPOCCOBBIX U allla-
patHbIX. Mmes, 3aj0XeHHast B 3TOT CTaHAApPT, 3aKJI0YaeTcsl B TOM, YTO B JTOTIOJTHE-
HUE K CHCTeMe 3allMTHOrO 3a3eMiieHus (my1st Poccuiickoit Depepalinyl Mo HAM ITO-
HUMAaeTCsI 3a3eMJICHUE, BBIIIOJIHEHHOE B COOTBETCTBUM C TpeboBaHusimu [1YD) B
KPOCCOBBIX U alllapaTHBIX CO3AAeTCS BTOPOH TEeIeKOMMYHMKAIIMOHHBIN KOHTYp 3a-
3eMJIEHUsI, MHOT/IA ellleé Ha3bIBaeMbIii KOHTYpOM pabouero 3azemieHust (puc. 152),
KOTOPBII TTO3BOJISIET JOTIOJTHUTEIBHO YPaBHSITh Pa3HOCTh MOTEHIIMAIOB MEXIy TeX-
HUYECKUMU TTOMEIEHUSIMU.

TeneKoMMyHUKALIOH-
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TEMBl 3a3€MJISIOMIUX

T wocs leeened ‘Odgg;gzzgsue snekTponoB. Kpome Toro,

\ J 3 OH MOXKET OBITH TOITOJTHI-

_ TE€JIbHO IOAKIIOUEH K

sasemmmouieco kom0 000 HEMY Yepe3 3a3eMJICHHbIE
—_L_anexmpoda 0bopydosanus METAJUIMYECKUE KOHCT-
I'PIII — rnaBHBLI pacpeleJUTeNIbHbII IUT 30aHuUs; pykunu snanus. Cerepoe
TTI3 — raBHast IWIacTHHa 3asemieHus; MII3 — maructpanrs- ~— 00OPYIOBaHUE B KPOCCO-
Has mnHa 3a3emiienust; [13 — ruractuna 3azemtenust; IHOC —  BBIX M alIlapaTHBIX TOJI-
IIIMHA 3a3€MJICHUA K OCHOBHOU CUCTECME 3a3€MJICHUA JKHO MNOAKJIYAaThCSI K

CETH 2JIEKTPOIUTAHUS ye-
pe3 pO3eTKM C 3a3eMiIsi-
IOIMMA KOHTAaKTaMU, IPUIEeM TTOCJIEHNE CBSI3aHBI C OCHOBHBIM 3a3eMJISTIOIIUM KOH-
TypoM. 3a3eMJISTIOIINI KOHTAKT BIJIKW TaTbBAHUUIECKM CBSI3aH C KOPIIYCOM CETEBOTO
00opymoBaHUs. 3a CYET ITOTO TEICKOMMYHUKAIIMOHHBIN KOHTYP 3a3eMJICHUS MOXET
WMETh TOTIOJTHUTEIPHBIC TTOMKITIOYCHUSI K OCHOBHOMY M pab0TaTh MapaUIeJIbHO C HHUM.

IIpuMeHEeHUE TEIEKOMMYHUKAIIMOHHOTO KOHTYpa obecreunBaeT 3¢ OEeKTUBHOE BBI-
paBHMBaHWE ITOTCHIIMAIOB 3¢MJIM B KPOCCOBBIX U aIlllapaTHBIX JAPYT OTHOCUTEIHLHO
npyra. OMTHOBpeMEHHO OH TapaHTHUPYeT HaleXHOEe 3a3eMJICHHE CeTeBOTO 00OpymOBa-
HUSI HE3aBUCUMO OT COCTOSTHMSI OCHOBHOTO 3a3eMJISIOIIETO KOHTYpA.
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Puc. 152. Cxema TeJIeKOMMYHMKAIIMOHHOTO KOHTYpa 3a3eMJICHUS



TenekoMMYHUKAITMOHHBIN KOHTYP 3a3¢MJICHUSI COCTOUT U3:

e HECKOJIbKMX IUIACTUH 3a3¢MJICHUsI, OJJHA U3 KOTOPHIX SIBJISIETCS TJIaBHOI;

e MAarucTpaJbHBIX U MEXMATMCTPAIbHBIX IITMH 3a3eMJICHMUS;

e IIIMH MOAKJIOYEHUSI K OCHOBHOI CUCTEME 3a3eMJICHUSI.

Bce mpoBogHMKY 1 TMOKME IITMHBI, UCTIOIb3YeMbIE B TEJIEKOMMYHUKAIIMIOHHOM KOHTY-
pe 3a3eMJIeHUSsI, JOJDKHBI OBbITh M3TOTOBJIEHBI U3 MEIU, UMETh M3OJISIIUIO U CeYeHUE He
MeHee 6 AWG (mmamerp 4,12 MM, IDIoIans mmonepevHoro ceueHud 13,3 mm2). HanbGomnee
o0I1Iee MpaBWIO, IIPUMEHSIEMOE K BBIOOPY CEUCHUST 3TUX IPOBOTHUKOB, INIACUT: COIIPO-
TUBJIEHME MEXIYy TOUKaMU 3a3eMJIeHUS He JOJKHO TpeBaiiath 1 Om [42]. Bee coennne-
HUS TUIACTUH 3a3eMJICHUSI ¢ MAaTMCTPAIbHBIMU IIIMHAMY BBITIOJTHSIIOTCST CBAPKOM.

I'naBHasg maacTuHa 3a3emjeHusl MpeJHAa3HAYEHA JUISI TIOAKIIOUEHMST K HEil Marucr-
PAJIBHBIX IIIWH 3a3€MJICHUS, IITMHBI TTIOAKIFOYEHUSI K OCHOBHOM CHUCTeMe 3a3eMJICHUS 1
pPAcCIOJIOKEHHOTO PSIIOM CeTeBOro obopyaoBaHus. Kpome Toro, K Heit JOJKHBI OBITh
TOIKITIOUEHBI BCE MTPOXOISIIINE MUMO METATNUECKIE KOHCTPYKIIUY KaOeIbHBIX KaHa-
JIOB — TPYOBI, MOUIOHBI, JOTKU ¥ T.1. KOHCTPYKTUBHO TJIaBHAS TJIaCTUHA 3a3eMJICHUS
TIPEICTaBISIET COOOM METAJUTMUECKYIO TUTACTUHY TOJIIMHON He MeHee 6 MM M MWHU-
MabHOM mmpuHo# 100 MM. JITMHA TIACTUHBI OMPENessIeTCsI MECTHBIMU YCIIOBUSIMU.
OHa cHabxaeTcs OTBEPCTUSIMU [JIST KPETUICHUS K 3JIEeMEHTaM KOHCTPYKIMY 3MaHUS U
IUTST TIOMKITIOUEHUST 3a3eMJISTIOIINX MTPOBOIHUKOB CETEBOTO 00OPYAOBAHUS (HAIIpuMep,
C TIOMOIIIbI0 BUHTOBOTO 3aXMMa).

Br16op MecTa pacmosiokeHus TIaBHOM IIJIACTUHBI 3a3eMJIEHMS OTIpeNesIeTCs yTeM
KOMIIpOMUCCA MEXIY CTpeMJIEHUEM NMPUOIU3UTh €€ K MECTY BBOZIA B 3[JaHKE BHEIIHUX
MarucTPaJIbHBIX TEJICKOMMYHUKAIIMOHHBIX Kabesaeld 1 MUHUMU3AINEN JTMHBI TTHBI
TOJKJIIOUEHUSI K OCHOBHOW CHUCTEME 3a3€MJICHMUSI.

ITo BO3MOXHOCTHM IJIaBHAs IJIACTMHA 3a3eMJICHUS TTOAKIIOUAETCS K OMMXKANIIUM 1
XOPOIIIO 3a3eMJIEHHBIM METAJUIMYeCKUM KOHCTPYKIIMSIM 3MaHUSI.

ITnacTuHbl 3a3eMJIeHHs PACTIONAraloTCsl B KPOCCOBBIX U amnmapaTHbIX. OHU coeuHe-
Hbl C MAaTUCTPAJIbHBIMU IIMHAMM 3a3eMJICHUSI M TIpeIHa3HAYEeHBbI IJIS MOIKITIOUEeHUS
3a3eMJISTIOIIUX IIPOBOTHUKOB CETEBOTO O0OPYAOBAaHMSI, MOHTAXHBIX IIKa(OB, a TaKXKe
METAUTMYECKUX KOHCTPYKIIUI KaOeJIbHBIX KaHAJIOB.

KoHCTpyKTHBHO T1acTWHA 3a3€MJICHUSI aHAJIOTMYHA TJIABHOM IUIACTUHE, TOJBKO €€
MUHMMaJIbHasl IMAPUHA JOJKHA COCTABJISITh HEe MeHee 50 MM.

KenareapHo, YTOOBI OMHA WM HECKOJIBKO IUIACTUH 3a3eMJIEHUST ObUTU TIOAKIIOYEHbI K
PACTIONOXKEHHBIM PSIIOM U XOPOIIIO 3236 MJICHHBIM METAUTMIECKUM KOHCTPYKIIMSIM 3IaHMSI.

MarucTpajibHble MAHBI 3a3eMJIEHHS COCTUHSIOT TIACTUHBI 3a3eMJICHMSI B KPOCCO-
BBIX C TJIABHOM TUTACTUMHON 3a3eMiieHus. K ogHOI MarucTpajbHOU IIUHE MOXET OBITh
TIOJKJTIOUEHO HECKOJBbKO TUIACTUH 3a3eMJICHUSI, HAXOASIIMNXCS B Pa3HBIX KPOCCOBBIX. B
OOJIBIIIOM 3[aHUM TOITyCKAeTCsl HATUYMEe HECKOJBKMX MAarucTpajibHbBIX IIIMH 3a3eMiIe-
HUSI, PACXOMSIIIIMXCS 3BE3701 OT TJIaBHOM IIaCTUHBI 3a3eMiieHus1. [1pu BbIOOpE cxeMbl
MPOBOAKKY MarucCTPaJbHBIX IIMH 11€J1eCO00pa3HO, C OAHON CTOPOHBI, MUHUMU3UPO-
BaTh MX JUTMHY, a C IPYroil — MPUOJIU3UTH €€ K CTPYKTYpe IOACUCTEMBI BHYTPEHHUX
maructpaieit CKC.

CieyeT OTMETUTD, YTO CHCTEMY BOJOIPOBOIHBIX TPYO 3MaHUS HEIb3ST MCIIOJIB30-
BaTh B KQU€CTBE MAaruCTPIbHBIX IIUH 3a3€MJICHUS.

MexMarucTpalibHble IUHbI 3a3eMJIEHUs] VCIIONIb3YIOTCS TSI JOTIOJTHUTEIBHOTO BbI-
paBHUBAHUS TTOTEHIIUAIOB MaruCTPaJbHBIX IIIMH 3a3eMJIeHMSI. B MHOTOSTaXXHBIX 31a-
HUAX C IBYMS WIM 00jiee BEPTUKAIBHBIMUA MaTrUCTPAIbHBIMUA IMMHAMM 3a3eMJICHUS
OHU JOJIKHBI OBITH CBSI3aHBI MEXKITy COO0M MEeXXMarucTpabHBIMU IITMHAMU Ha BEpPXHEM
aTaxe W HIDKe, He peXe 4eM Ha KaXJIOM TPEeThbeM JTaxke.

IITuna noaK/I0YEeHNsI K OCHOBHO# CHUCTeMe 3a3eMJIeHHs1 COCIUHSIET TJIaBHYIO IIaCTU-
HY 3a3eMJIEHUSI C OCHOBHOM CHCTEeMOI 3a3eMieHuUst 31aHusi. Ee ceueHue A0KHO OBITh
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He MEHBIIIUM, YeM Y MaruCTPaJbHBIX IIIMH 3a3eMyIeHus. [lonkimodeHne ciemyer Impo-
W3BOAUTH HETIOCPEACTBEHHO Ha IPOBOTHMK K CHUCTEME 3ariyOJICHHBIX 2JIEKTPOIOB,
UMEIOLINX XOPOIIUMN 3IEKTPUIECKUNA KOHTAKT C TPYHTOM.

OtmetuM Takxke, yro ctaHmapt EN 50173 tpebyet, 4ToOBI pa3HOCTh IMOTEHIIMAIOB
MEXy JByMsI TOUKaMU TOJKJIIOUEHUS 3a3eMyIeHusT He npesbiiana 1 B. B tex curya-
LIUSIX, KOT/a BBITIOJTHEHUST 3TOTO YCIOBUS MPOCTBIMU CPEACTBAMU TOCTUTHYThH HE yaa-
€TCSI, TSI CBSI3U JOJIKHBI MCTIOB30BAaThCS TOJBKO BOJIOKOHHO-ONTUIECKHNE CUCTEMBI C
MMpUMeHEeHNEM Kabesiell, B KOTOPBIX OTCYTCTBYIOT METAJUTMYSCKIE DIIEMEHTHI.

Kpome obecrnieueHus 3alIUTHOTO 3a3eMJICHMSI B IpPaKTUKE ITOCTPOCHMST KaOeIbHBIX
CHUCTEM YacCTO BO3HUKAET HEOOXOAMMOCTh 3a3eMJIEHMSI SKpaHa Kabesell U3 BUTHIX MHap.
Cranngaptel mo CKC He 30T YeTKUX peKOMEHAAIMIA TI0 BBITIOJTHEHUIO 9TOTO 3a3eMJie-
HMS, TaK Kak 3Ta ImpobsieMa Moka He M3yvyeHa B MOJHOM oObeMe. Mcxomst U3 cBoero
MPaKTUYECKOTO OTIBITA, aBTOPHI PEKOMEHAYIOT TIPUAECPXKUBATHCS CIASTYIONTUX TIPABIIL:

e B amnmapaTHBIX ¥ KPOCCOBBIX 9KPaHBI JOJIKHBI 3a3eMJISIThCSI Ha TeJIEKOMMYHUKA-

IIMOHHBINA KOHTYpP 3a3eMJICHUS,;

e DKpaHbl Kabesell oICUCTeMbl BHYTPEHHUX MATUCTPaJIeil JOJIKHBI 323 MJISIThCS

¢ 000UX KOHIIOB B ammapaTHBIX U KPOCCOBBIX;

e DKpaHbl TOPU3OHTAIBHBIX Kabesel TOCTAaTOYHO 3a3eMJISITh TOJBKO C OAHON CTO-

POHBL — B KPOCCOBBIX (IO CX€Me C OTHOCTOPOHHUM 3a3€MJICHHEM).

IIpokoMMeHTHpYeM TocienHee moJjiokeHue 6oiee nmoapobHo. [lomo6HOE yTBEepXK-
JIEHWE CBSI3aHO C TeM, UTO 3a3eMJICHHE CO CTOPOHBI PabOUYMX MECT peabHO MOXET
OBITH BBITIOJIHEHO TOJIBKO HA IIHUHY «IPSI3HOTO» 3allIUTHOTO 3a3€MJIEHUSI, YTO MOXET
MPUBECTH K MPSMO TTPOTUBOMOJIOKHOMY 2hdEKTY: CHIKEHUIO 3 GEKTUBHOCTH IKpa-
Ha 1 KauecTBa cBsi3u. [103TOMY 5KpaHUPOBAaHHBIE MOJYJIbHbIE Pa3beMbl PEKOMEHIYET-
Csl IPUMEHSITh TOJBKO Ha CETeBOM OOOpPYIOBaHWM, YCTAHOBJIEHHOM B KPOCCOBBIX U
anmapaTHBIX, a He Ha pabounx MecTax. ITomHOe S5KpaHUpOBaHUE BCETO TPaKTa Iepema-
Y{ CUTHaJa OT pazbeMa 0 pa3beMa OKOHEYHBIX IITHYPOB BO3MOXKHO TOJIBKO B CiIydae
MPUMEHEHUSI Ha pabouYnX MECTaX CHEIUATbHBIX OKOHEYHBIX IITHYPOB C TaJibBaHUYEC-
KHM pPa3pbIBOM 3KpaHa, pacCMOTpeHHBIX B naparpade 3.4.1.1. OgHako gaHHAast pa3Ho-
BUIHOCTb IIHYPOB KpaifHe MajJo pacrpoCTpaHeHa Ha POCCUNCKOM pPBIHKE.



