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JEKTPUYECKHI BBIBOJ, CUCTEMA ¥ OTHOCSIIUECA K HAM
CIIOCOBBI

Onucanue

00/1a¢TL TEXHUKH

HaCTOﬂH_Iaﬂ 3assBKa OTHOCHUTCHA K JJCKTPUYCCKOMY BbIBOIY, CHOCO6CTBy1-OH.I6My MU TAHHIO
BHGKTqueCKOﬁ LCIIH, paCHOHOX(eHHOﬁ Ha TOHKOM OCHOBAaHHMH. HaCTOﬂH_Iaﬂ 3as1BKa OTHOCHTCA

TaKXe K CUCTEME, COAEPKALIEH TAKO! 3JIEKTPUYECKHUI BBIBO.

YpoBeHb TeXHUKH

ITepenaya naHHBIX Yepe3 MOOWIIbHBIE CETH MOCTOSHHO YBEJIHUYHMBACTCS W 3HAYUTEIBHO
BO3pacrer ¢ 5G, 4To moTpedyeT OT OnepaTopoB MOOMJIBHBIX CETeH KalmUTaJbHBIX 3aTpaT. bojee
BBICOKHE TIOJIOCHI 4acToT st SG 03HA4Yar0T OOJbIIE TPYIHOCTEH NJisi BHEAPEHUS MOKPBITUS, B
YaCTHOCTH B TYCTOHACEJCHHBIX TOPOJACKHX paiioHaX, TrAe MOTpedyeTcss MPOMyCKHas
CHOCOOHOCTh U TPUMEHsIOTCs cTporue orpaHuueHust EMF. Baenpenne HeOONbIINX siueeK
OTMHCAHO KaK XOpoIllee pelieHue AJisl YIyUIlIeH!s] TPONMYCKHONW COCOOHOCTH, KOTOpoe TpedyeT
YCTAaHOBKHU OOJIBIIIOTO YMCIa AHTEHH i CTAOMJIBHOTO OCYINECTBJICHHS IMepenaydl U mnpuemMa
3JIEKTPOMArHUTHBIX BOJIH.

Tem He MeHee MHOTO HENOCTATKOB OrPAaHUYHMBAIOT BHEApPeHUE HeOobImuX siueek. Bo-
MEPBBIX, OYEHb TPYJHO HANTH MECTO IJIi HOBBIX AHTEHH. BO-BTOPBIX, MpOKJIagKa BOJOKHA U
SJIEKTPUYECTBA BHE TMOMELICHUHN sABJseTCs aoporocrosuied. HakoHen, ropoackue mnpasuia
MOTYT OIPAaHUYHBATH BO3MOXKHOCTH JIJIsl HEOOIBINUX STUEEK.

Kpome Toro, ¢ nosiBieHreEM TPAaHCIOPTHBIX CPEICTB C BBIXOAOM B UHTEPHET U ABTOHOMHBIX
TPAHCTHIOPTHBIX ~ CPEACTB  KOJUYECTBO HEOOXOAMMBIX OOPTOBBIX AHTEHH IOCTOSIHHO
YBEJIMYMBAETCS, & TIOUCK MOAXOMSIIIUX MECT CTAHOBUTCS BCE CIIOKHEe, ocobeHHo s Wi-Fi, 4G,
5G, DSRC, DTV, FM u . n.

B ciydae TpaHCTIOPTHOTO CPEACTBA AHTEHHBI OOBIYHO Pa3MEINAIOTCS HA OCTEKJICHUH WA Ha
KPBIIIE€ BHYTPH «aKYJIbETO TJIABHUKA», WIH B MOJYJIE€ KPBILIH.

JLis moAKTroUeHus K PyHKIMOHATBHON CUCTEME | IS TUTAHUSI aHTEHHBI MeX Ty KadeaeM u
AHTEHHOM UCIOJIB3YETCsl BBIBO.

B ocHOBe UMEOLINXCS HAa PBIHKE BBIBOAOB JIEKAT METObI MAWKH, KOTOPbIE MPUMEHSIOT MPU
MOAKJIIOYEHUN aHTEHHBI K BbIBOAY. OOHMM U3 JOBOJBHO YacTO HCIOJB3yEMbIX BapHAHTOB
seasercs coenqunutens U FL B xauectBe BbiBOAA. Takue BbIBOABI MPUNAUBAIOT K AHTEHHE IS

moJga4yu Ha HEC ITUTAaHUA.
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AHTEeHHa MOXeT pacrnojaraTbCsi Ha IOJUIOXKKE, HalpuMep Ha CTEeKJe WIH TOHKOM
OCHOBAHUHU.

OpnHako B cilyyae yCTONUMBON K HM3KMM TeMIepaTypaMm IOJIOXKKH, TAKOH Kak TOHKOE
OCHOBaHHME, TMOJIOKKA He CIOCOOHA BBIIEPKUBATH BHICOKYIO TEMIIEPATYPy MaiKu.

Uto0bl u30ekaTh NPOONEMBI, CBA3aHHOW C YCTOHYMBOCTBIO K HU3KHUM TEMIIEpaTypam
TOHKOT'O OCHOBAHHS], BbIBOA MOXXHO NPUKJIEUTh MPOBOASIIUM KieeM. OJHAKO JaHHOE pelleHue
YpeBaTo MpoOJEeMON MEXaHUYECKON CTOHKOCTH, KOTOPOM OCHOBAHWE MOMKET JIUIIUTBHCS, YTO

NPUBEIET K Pa3beAMHEHUAM, TPOOIIeMaM ¢ Ka4eCTBOM, MpobiieMaM CTapeHHs U T. .

CymHocTh H3o0pereHust

Hacrosmee m3o0peTeHne OTHOCHTCS B NEPBOM AaCIEKTe K AJIEKTPHUECKOMY BBIBOIY IUIS
ANEKTPUUECKOTO COENUHEHHs Kalens C 3JEKTPUUECKOW LENbi0, PACIOJIOKEHHOH Ha TOHKOM
OCHOBAHHH, COACPIKAIIEMY:

- COENUHUTENbHYIO 4YacTb, KOTOpas CONEPXKUT LEHTPaJbHbIN IIThIpeK (3) u
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByI0 4acTh, KOTOPAs] COMEPIKUT TUIIEKTPUIECKYIO TIOIJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO
wiomaaky (5) KOJblla, KOTOpas JJIEKTPHYECKH COENUHEHAa C OKPY)KAIOLIUM
METAJUIMYECKUM KOJIBIIOM, U METAJUIMYECKYIO IJIOMAAKY (6) IITBIpbKa, KOTOpas
JNEKTPUYUECKH COEAMHEHAa C [EHTPaJbHBIM IOTHIPPKOM U 3JIEKTPHUYECKH
U30JIMPOBAHA OT METAJUIMYECKOH IUIOIAJKH KOJIbLIA, MPUYeM METaJUTHIecKast
IUIOINAAKA KOJIbIIAa W METaJUIN4ecKas IUIOMIagKa INThIPbKA PACIOJIOKEHbI Ha
HIDKHEH TIOBEPXHOCTH, COCOMHUTENbHAS 4YacThb pAaCIOJIO’KEHAa Ha BepXHEH
MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEPXHEHN MOBEPXHOCTH.

Hacrosmee n3o0peTeHne OTHOCUTCS BO BTOPOM aCIHEKTE K CUCTEMeE, COIeprKalleil TOHKOe
OCHOBAHHE, SJIEKTPUYECKYIO IIETb, PACHOJOXKEHHYI0 Ha TOHKOM OCHOBAaHUH, 3JIEKTPHUYECKHI
BBIBOJ JUUISI SJIEKTPHUECKOTO COSUHEHHS KaOeIsl C SIEKTPHUECKON LIETbI0, CONEP KU

- COENUHHUTENBHYIO 4YacTh, KOTOpas CONEPKHUT LEHTPaJbHBIH IUThIpeK (3) u
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByI0 4acTh, KOTOPAsI CONEPIKUT TUINIEKTPUIECKYIO TIOIJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO
wiomaaky (5) KOJbIla, KOTOpas JJIEKTPHYECKH COEIUHEHAa C OKPY)KAIOLIUM

METAJUIMYECKUM KOJIBLIOM, U METAJUIMYECKYIO IJIOMAanKy (6) IThIpbKa, KOTOpas
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SNEKTPUYECKH COEAMHEHAa C [EHTPaJbHBIM IOTBIPBKOM U 3JIEKTPHUYECKH
U30JIMPOBAHA OT METAJUIMYECKOH IUIOIAJKH KOJIbLIA, MPUYeM METaJUTHIecKast
IUTOINAAKA KOJIbIIA W METaJUIM4ecKas IUIOMIagKa IIThIPbKA PACIOJIOXKEHBI Ha
HIDKHEH TIOBEPXHOCTH, COCOUHHUTENbHAS 4YacTh pAclOIOKEHa Ha BepxXHEH
MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEPXHEHN MOBEPXHOCTH.

Pemenne, omnpeneneHHOE B TIEPBOM AacleKT€ M BO BTOPOM AaCMEKTE HACTOSLIETO
n300peTeHus, OCHOBAaHO Ha TOM, 4TO 0a30Basi 4acTh JOMOJHHUTENBHO CONEPXKUT Cpenactso (8)
NPOHUKHOBEHUS KOJIbIIA, PEAHA3SHAYEHHOE Ul MPOHUKHOBEHUS CKBO3b TOHKOE OCHOBAHHUE.

Pemenne, omnpeneneHHOE B TIEPBOM AacleKTeé M BO BTOPOM AaCMEKTE HACTOSLIETO
n300peTeHNs, OCHOBAaHO TaKK€ HA TOM, YTO AUSJIEKTPUYECKAs TIOUIOKKA U CPEACTBO
NPOHUKHOBEHUS KOJIbIIA HE JIE)KAT B OAHOHN IJIOCKOCTH.

brnaromapsi MpOHUKHOBEHHIO CKBO3b TOHKOE OCHOBAHHE, CPENCTBO MPOHUKHOBEHHS KOJIbLIA,
HE JieKalee B OJHON IJIOCKOCTH C AMAICKTPHUYECKOW TMOIJIOKKOH, MEXaHUYECKH YIepKUBAET
SNEKTPUUECKUI BBIBOA HA TOHKOM OCHOBAHHUH, B TO BPeMsI KaK JJIEKTPUYECKUI BBIBOJ
3NEKTPUUECKU COEANHEH C HJIEKTPUUECKOH LIETBIO.

Hacrosimee n3oOpereHne OTHOCHTCS B TPEThEM AacleKTe K TPAHCIIOPTHOMY CPEICTBY,
coZiep KaIeMy CHCTEMY COTIACHO BTOPOMY aCMEKTY HACTOSIIEro H300pEeTEeHUsL.

Hacrosimiee m3o0peTeHrne OTHOCUTCSI B UETBEPTOM aCIeKTe K CrOco0y coeTMHeHUs Kabens ¢
ANEKTPUUECKON LEMbl0 ISl SJIEKTPUYECKOrO COCOMHEHHUs Kaleys C 3JIEKTPHUYECKOH Ierblo,
PAacIoNOKEHHON Ha TOHKOM OCHOBAHUH, € TIOMOIIBIO 3JIEKTPUYECKOTO BBIBOAA.

Pemenne, onpeneseHHOE B YETBEPTOM AaCHEKTe HACTOSIIEr0 H300pPETEeHHUs, OCHOBAHO HAa
TOM, YTO CIOCOO BKITFOYAET 3JICKTPUUYECKUHN BBIBOJ, COACPIKAIIIHIA;

- COENUHUTENbHYIO 4YacTb, KOTOpas CONEPXKUT LEHTpalbHbIH MThIpeKk (3) u
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByI0 4acTh, KOTOPAs] COMEPIKUT TUIIEKTPUIECKYIO TIOIJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO
wiomaaky (5) KOJbIla, KOTOpas JJIEKTPHYECKH COEIUHEHAa C OKPY)KAIOLIUM
METAJUIMYECKUM KOJIBIIOM, U METAJUIMYECKYIO IJIOMAAKY (6) IITBIpbKa, KOTOpas
SNEKTPUYUECKH COEAMHEHAa C LEeHTPAJbHBIM IOTHIPBKOM U 3JIEKTPHUYECKH
U30JIMPOBAHA OT METAJUIMYECKOH IUIOIAJKH KOJIbLIA, MPUYeM METaJUTHIecKast
IUIOINAAKA KOJIbIIAa W METaJUIM4ecKas IUIOMIAagKa INThIPbKA pPACHOJIOKEHbI Ha

HIDKHEW TIOBEPXHOCTH, COCOUHUTEIbHAS YacTb pAcCIOJIOKEHA Ha BEPXHEH
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MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEPXHEHN MOBEPXHOCTH.

Crnoco0 [OTOJHUTENBHO MpPeAyCMaTpUBaeT Oa30BYI0 HacTh, KOTOpasl JOMOJHUTENBHO
npeaycMaTpuBaeT  cpenctBo  (8)  NPOHUKHOBEHHS — KOJIbLIA, TNPEAHA3HAYEHHOE  JUIS
MIPOHUKHOBEHMsI CKBO3b TOHKOE€ OCHOBaHHE. JludnexkTpudeckas MOMAJIOXKKA U CPEACTBO
MIPOHUKHOBEHMsI KOJIbLIA HE JIEXKAT B OJTHON IJIOCKOCTH.

Pemenue, onpeneneHHOe B 4eTBEPTOM aCIEKTe HACTOSIIEr0 N300PETEHHsI, OCHOBAHO TAKXKe
Ha TOM, YTO CIOCOO BKIJIIOYMAET 3TaNl MPHXKATHSA BJIEKTPHUYECKOTO BBIBOJA U OOECTICUSHHS
MIPOHUKHOBEHMsI CPEICTBA IPOHUKHOBEHHUs KOJbLA CKBO3b TOHKO€ OCHOBAaHHE Haj
SJEKTPUYECKON LENbK Uil JJIEKTPUYECKOrO COEAUHEHHUs LEHTPAJbHOIO INTBIpbKA U
OKPY>KaIOIIEr0 METAJUIMYECKOTO KOJIBLA C SJIEKTPHYECKOH LIETIBIO.

YOUBHUTENBHO, HO 3TO pEUIEHHE COIJIACHO MEPBOMY, BTOPOMY, TPETBEMY H YETBEPTOMY
aCTIeKTaM TIO3BOJISIET TIOBBICUTh MEXaHUYECKYIO CTOWKOCTb, OJHOBPEMEHHO MOBBIIIAsS yI0OCTBO
B oOpamieHuy, cmsrdasi npoOieMbl KadecTBa W MPOOJIEMbl CTapeHHUsl Onaromapsi CpPerncTBy
MIPOHUKHOBEHHUSI KOJIbLIA, IPOHMUKAOIIEMY CKBO3b TOHKO€ OCHOBAHUE, SJIEKTPUYECKOTO BBIBOJA.

W3 3TOoro cremyer, 4To 3JIEKTPHUECKAas CHCTEMa COTJIACHO HACTOSINEMY H300pETeHUIO
MIO3BOJIIET JJIEKTPUYECKU COEANHHUTb Kalelb C 3JIEKTPUYECKON LENblo, PACHOJIOKEHHOH Ha
TOHKOM OCHOBAHHH, TIPOCTBIM, OBICTPBIM H HaJI€KHBIM 00pa3oM.

Hacrosimee wn3o0peTeHne TMOBBIIAET KAueCTBO U JAOJTOBEYHOCTh CHUCTEMBI COTJIACHO
BTOPOMY aCIEKTY.

Kpome TOro, snexTpu4eckuil BBIBOA CHOCOOCTBYET KOHTAKTy C IOBEPXHOCTBIO
3JIEKTPUYECKON LIeTIH U CONIPOTUBJIEHUIO JFOOOMY MEPEMELICHUIO.

COOTBETCTBEHHO, HAcTOsIIee H300pETEHHE YIOBIETBOPSET MOTPEOHOCTh B HAXOXKACHUH
HOBOTO MeCTa Ul Pa3MELICHHsT CUCTEM, OJHOBPEMEHHO TMOBBIMAs ynoOCTBO B OOpalIeHHH H
Ka4eCTBO.

Crnenyer OTMETUTh, 4YTO HAcTOsIIee H3I0OPETEHHE OTHOCHUTCS KO BCEM BO3MOKHBIM
KOMOMHAILMSIM TMPHU3HAKOB, NEPEUUCICHHBIX B (opMyiie H300peTeHHs] WM B ONHMCAHHBIX
BApUAHTAX OCYILLECTBJICHMUS.

XOTd NPUBENEHHOE HIKE ONHMCAHUE OTHOCUTCS K NPUMEHEHUsIM Uil TPaHCHOPTHBIX
CPEACTB, OJHAKO MOJPa3yMEBAETCs, YTO HACTOsIIee M300PETeHHE MOXKET OBITb MPUMEHHMO B
Apyrux oOJacTsAX, TAKUX KaK MPUMEHEHUs Ui TPAHCIIOPTUPOBKH, JPYTUe MOJIb30BATENN OPOT

/W AOPOXKHBIC C.]'Iy>K6bI U IPUMECHECHUS OJIs1 CTPOUTEIIBCTBA.

KpaTtkoe onucanue rpaguyeckux MmaTepuaion
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OTH | Apyrue achekThl HACTOSIIEero u300peTeHus najnee OyayT omucaHbl Oojiee moapoOHO
CO CCBUIKOH Ha MPUJIOKEHHbIe rpaduyeckue MarTepuasibl, HA KOTOPBIX MOKA3aHbI Pa3JIM4HbIC
NpUMEpHbIE BapPUAHThI OCYLIECTBJIEHHsS HACTOSIIEr0 H300PETeHHUs, KOTOpPbIe MPEeIOCTaBJICHbBI
IUIsl MJUTEOCTPALIMK, HO He Ui orpaHudeHus. [ padudeckue MaTepuasbl MPEACTABIAIOT cOOOM
CXeMaTHYeCKOe TNPENCTABJICHHE M BbIMOJHEHbI He B Maciutabe. ['paduueckue MaTepHasbl
HUKOUM 00pa3oM He OrpaHUYMBAIOT HacTosiIee u3oOpereHue. JIonoaHUTeIbHbIe MPEUMYIIECTBA
OynyT OOBACHEHBI C MOMOIIBIO TPUMEPOB.

Ha ¢ur.1 npencraBieHO  cXeMaTU4eCKOe  TpeXMepHOe  HM300pakeHHe  CBEpXy
AJIEKTPUYECKOTO BBIBOJIA COTJIACHO MIEPBOMY aCMEKTy HACTOSIIEro H300peTeHH s

Ha ¢ur. 2 npencraBieHO cxeMaTH4ecKoe TpeXMEPHOe H300paKeHNe CHU3Y AJIEKTPHUUECKOTO
BBIBO/IA COTJIACHO MIEPBOMY aCMEKTY HACTOSLIErO H300pETEeHHSL.

Ha ¢ur. 3 npencraBieHO CXeMaTHUYECKOE TPEeXMEpHOe H300pakeHHe CBEPXy CHUCTEMBI
COIJIACHO BTOPOMY aCIHEKTy HACTOSIIIEro H300peTeH s

Ha ¢ur. 4 npencraBieHO cxeMaTH4eCKOe TpeXMepHOe H300paKeHHe CHU3Y CHUCTEMBI
COIJIACHO BTOPOMY aCIHEKTy HACTOSIIIEro H300peTeH s

Ha ¢ur. 5 npencraBneHo cxemaTudeckoe u3odpaxkeHne cOOKY CUCTEMBI COTJIACHO BTOPOMY
ACTIEKTY HACTOSIIEro H300peTeH s

Ha ¢ur. 6 npencraBieHO  cXeMaTU4eCKOE  TpPeXMepHOe  HM300pakeHHe  CBEpXy
3JIEKTPUYECKOTO BbIBOJIA COTJIACHO MEPBOMY aCMEKTy HACTOALIEr0 H300peTeH s, TPOHUKAIOLIETO
CKBO3b 3JIEKTPUYECKYIO LIeTb, PACMOJOKEHHYI0 HA TOHKOM OCHOBAHUH COTJIACHO HACTOSILIEMY

HU300pETEHUIO.

MoapodHoe onucanue

B HacTosiem nOKyMEeHTe AeNaeTcsl OTChUIKa K KOHKPETHOMY BAPHUAHTY OCYIIECTBJICHUS, U
OH BKJIFOYAET pA3JIMYHbIE HW3MEHEHUs, OKBHUBAJEHTHI W/WJIM 3aMEHbl COOTBETCTBYIOLIETO
BapuaHTa ocyulecTBiieHUs. (OIWHAKOBBIC CCBHUIOYHBIE TO3WLUU HCIOJB3YIOTCS BO BCEX
rpadU9ecKuX MaTepragax JUisi OTChUTKA K OTMHAKOBBIM WJTH MOTOOHBIM I€TAJISIM.

B KkoHTEeKCTe HACTOSIIEro JOKyMEHTa TepPMHUHBL, OOO3HAYAIOIHME TOJIOKEHHE B
MPOCTPAHCTBE WJIM HAIpPaBJIEHUE, TaKUE KaK «BHYTPEHHUIN», «HAPYKHBIM», «HAI», IO,
«BEPX», KHU3» U T. I, OTHOCITCS K HACTOSIIIEMy U300pPETEHUI0O B TOM BHJAE, B KOTOPOM OHO
NMoKa3zaHo B rpaduueckux martepuanax Ha ¢urypax. Tem He MeHee, ClieAyeT NMOHUMATb, YTO
HACTOsIIee HM300pEeTeHHe MOXKET JOMYCKaTh pa3InYHbIe AalbTePHATHBHBIE OPHUEHTALWH, W,
COOTBETCTBEHHO, TaKWe TEPMUHBI HE JOJUKHBI PaCCMAaTPUBATHCSA Kak orpaHuuuBaromue. Kpome

TOro, BCE LHU(PBL, BBIPAKAKOIINE pa3Mepbl, (QHU3NUECKUE XapaKTePUCTUKH, IapameTphbl
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00pabOTKH, KOJTUYECTBA UHIPEIUSHTOB, YCIOBHS PEAKIIUHA U T. I., UCTIOJb3yeMbIe B OMMUCAHUU U
dbopmynie u300peTeHus, ClIenyeT MOHUMATh KaK HM3MEHSEMble BO BCEX CIIydasx TEPMHUHOM
«mpubnuzutenbHo». COOTBETCTBEHHO, €CIM HE YKAa3aHO MPOTUBOMOJIOKHOE, YHCIIOBbIC
BEJIMYMHBI, W3JIOKEHHBbIE B CIIEAYIOMEM OMHCAHUU U (Popmyse HU300peTeHus, MPEACTaBIISIOT
coboii mpuOIIKEeHUs, KOTOPbIE MOTYT U3MEHSATbCS B 3aBHCHUMOCTH OT JKEJIa€MbIX CBOWCTB,
KOTOpble HEOOXOMUMO TMOJYYUTh C TIOMOIIBID HACTOSIIEro u3o0pereHus. B cruemyromem
OIMUCAHUH, €CJAM HMHOE HE YKAa3aHO, BBIPAXKEHHE «IIO CYLIECTBY» O3HA4YaeT HAXOXXICHHE B
npenenax 10 %, npeanodyrurensHo B npenenax S %.

Bonee Toro, HEOOXOMMMO TOHMMATh, YTO BCE JHMAMA30HBI, PACKPBITBIE B HACTOSIIEM
JOKYMEHTE, SIBJISIFOTCS BKJIIOYAIOLIMMHM HA4YaJIbHOE M KOHEYHOE 3HAUCHUS AMAIa3oHa, a TaKkKe
OXBAaTBIBAIOIIUMHU JIFOOOU M BCE BKIIFOUEHHBbIE B HUX MOJAAHANa30Hbl. Hampumep, yka3bIBaeMbIii
nuamna3oH «ot 1 no 10» ciexnyer paccMaTpuBaTh KaK BKIFOYAKOIIHIA JIFOOOH U BCE MOAIUATIA30HBI
MEXIy MUHUMAJIbHBIM 3HaUY€HHEM | U MakCHUMaJIbHbIM 3HadeHueM 10 (BKIIIOUUTENBHO), TO €CTh
BCE TIOJINAITAa30HbI, KOTOPbIE HAYMHAOTCS ¢ MUHUMAJIBHOTO 3Ha4YeHus | wiu Oonee, Hampumep
1-6,1, 1 3aKkaHYMBAIOTCS MakCUMaJbHBIM 3HaueHueM 10 wnu menee, Hanpumep 5,5-10. Kpome
TOr0, B KOHTEKCTE€ HACTOSINEr0 JOKYMEHTAa TEPMUH «OCAXKACHHBIA MOBEPX» WU
«TIPEAYCMOTPEHHBIN MOBEPX» 0003HAYAET KOCAKIECHHBIN Ha» WA «IPETyCMOTPEHHBIN HA», HO
He 00s3aTeNIbHO B CONMPUKOCHOBEHHWU C MOBEPXHOCTHIO. Hampumep, MOKpBITHE, «OCAKISHHOE
MOBEPX» MOIJIOKKH, HE MCKIIOYAECT HAJIUYUS OJHOTO WM HECKOJIBKUX JIPYTUX MOKPBIBAOLIUX
IJIEHOK TaKOro K€ WU JAPYroro COCTaBa, PAa3MEIIEHHBIX MEXAY OCAKACHHBIM MOKPBITUEM U
MOAJIOKKOH.

Ecnu TepMuMH «conepiKallui» HWCHOJNB3YeTCS B HACTOSIIIEM OIMUCAHUU U (opMyJie
u300peTeHus, OH HEe WCKIIIoYaeT Apyrue SJeMEHThl win stanbl.  Mcnons3oBanue (opm
CYUIECTBUTENIbHBIX B €IWHCTBEHHOM 4YHCJI€ BKIIOYaeT (OPMBI CYHIECTBUTENBHBIX BO
MHOJKECTBEHHOM YHCJIE, €CJIM CIEeLHAIbHO HE yKa3aHo Apyroe. B HacTosmeM IOKyMEHTe
«BBITMIOJTHEHHBIH € BO3MOKHOCTBIO (MJIM YCTAHOBJIGHHBIM JJis1)» MOKHO HCIOJB30BaTh B
anmapaTHOM O0€CIeYeHUH W MPOrPaMMHOM OOECIeYeHUH B3aUMO3aMEHSIEMO, HaIpUMep, C
KIMOAXOMAIIMI ISy, «OOJamaroIMil CIIOCOOHOCTBIO K», «3aMEHSIEMbIM HA», «BBITOJIHEHHBIN
IUTST», «CTIOCOOHBIN K» W «IIpeJHA3HAYCHHBINA JIs» B COOTBETCTBUU ¢ cUTyauuel. B moboii
CUTYallUH BBIPAKEHUE (YCTPOWCTBO, BBIMOJHEHHOE C BO3MOKHOCTBIK) OCYLIECTBJICHUS» MOYKET
03Ha4aThb, YTO YCTPOHCTBO «MOXKET OCYLIECTBJISITH» COBMECTHO C APYIMM YCTPOWCTBOM HJIU
KOMITOHEHTOM.

Bonee Toro, TepMUHBI KIIEPBBI», KBTOPOW» U T. 1. B ONMMCAHUH U B (POpMyJie H300pETEHHS

HUCMOJIB3YOTCA JId  YCTAHOBJICHUSA pa3ivuiuda MEXKAY OAWHAKOBBIMU JJIEMCHTAMU W HE
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00s3aTeNbHO JUIA  ONHCAHUS TOCJIEAOBATENIbHOCTH JIMOO BO BPEMEHH, HPOCTPAHCTBE,
pamKupoBaHUM, JUOO JOOBIM aApyruM oOpasoMm. Crenyer MOHUMATh, YTO TaKUM 00pa3oMm
UCIIOJIb30BaHHbIE  TEPMHUHBI  SIBJISIIOTCS  B3aUMO3aMEHsSIEeMbIMH B 3aBUCUMOCTH  OT
COOTBETCTBYIOLIUX OOCTOSITENBCTB, U YTO CYIIECTBYET BO3MOKHOCTDb UCIIOJb30BAHUS BAPHAHTOB
OCYILIECTBJIEHHUs] HACTOSIIIEr0 H300PETEHHsI, ONMCAHHBIX B HACTOSIIIEM NOKYMEHTE, B IPYTUX
MOCJIEZIOBATEbHOCTAX, OTJIMYHBIX OT OMUCAHHBIX WU MPOUJUIIOCTPUPOBAHHBIX B HACTOSIIEM
nokymenTte. Korma onmcaso, 94To COCTABIISIOLINN 3JIEMEHT (HAIpUMep, NEPBbIH COCTABIISIOMUI
saeMeHT) «((PyHKIMOHATBHO WM C BO3MOXKHOCTBIO CBSI3H) CBSI3aH C» WUJIH «COEIUHEH C» IPYTrUM
COCTaBJISIFOIIUM  3JIEMEHTOM (HAlpUMep, BTOPBIM COCTABJIIOLUINM 3JIEMEHTOM), CJIEAYeT
MIOHUMAaTh, YTO COCTABIISIOIIMHA 3JIEMEHT MOKET OBITb COCAMHEH HETOCPEACTBEHHO C APYIHM
COCTaBJISIFOIUAM 3JIEMEHTOM MJIH MOXKET OBITb COENUHEH C JPYTUM COCTABJSIFOIIUM 3JIEMEHTOM
MOCPENCTBOM JPYrOro COCTaBISIFOINETO 3JIEMEHTa (HAampUMep, TPEThEro COCTABJISIOLIETO
3JIEMEHTA).

CornacHo epBOMy acIeKTy HACTOALIETr0 H300peTeHHs, KaK MPOMWLIFOCTPUPOBAHO Ha ¢ur. 1
U 2, 3JeKTPUUECKUH BBIBOA 1 IUISA 3JIEKTPHUYECKOTO COSAMHEHHUS Kabesl ¢ SIEKTPUUIECKON LETbIO,
PAacIIoNIOKEHHON HAa TOHKOM OCHOBAHMH, CONIEPKUT COEAMHUTENbHYIO YacTh C 1 0a30ByIO 4acThb
B. CoennanTeNnbHAS YaCTh MO3BOJISIET COEAUHUTD KaOeb C 3JEKTPUIECKUM BBIBOJIOM, MPH 3TOM
COCIMHEHNE C 3JIEKTPUYECKOH HEeNbl0 00eCeunBaeTCs HEKOTOPBIMU HacTsIMU 0a30BOH HacTH,
KOTOPAasi COAEPKUT AUIEKTPUUECKYIO MOJJIOXKKY 2, HMEIOIIYI) BEPXHIO MOBEPXHOCTh 2.1 u
HIKHIOK MTOBEPXHOCTS 2.2.

TepMuUH «TOHKOE€ OCHOBAHHME» O3HAYAET OCHOBAHWE TOJIMMHOW S5 MM MWIH MEHEE,
MPEANOUTUTENBHO 3 MM HJIM MEHEe.

JvsiekTpuueckasl MOUIOXKKA MOXKET ObITh chefaHa H3 JII000TO  AUAJIEKTPHYECKOTO
MarepHuaa, CocoOHOrO pasMEecTHTh Ha ceOe COeqMHHTENbHYIO 4YacTb. [lompasymeBaercs, 4ToO
«JIUBJIEKTPUYECKHUIT» 03HAYAET, UYTO MOAJIOKKA SIBJISETCS] HEMPOBOISALIEH.

CornacHo HacToseMy H300PETEHHIO AUAJIEKTPUYECKas MOMJIOMKKA MOKET MPENCTaBIATDH
coboit FR4 (snokcunmHoe crekno), PTFE co cTekIsHHBIM MM KepaMUYECKHUM HATOJHEHHEM,
OaKkenmuT,  CIOUCTbIE  MaTepUaibl, HCIOJB3yeMble Ui  BBICOKOYACTOTHBIX  LIETeH,
TepMOIIacTHUHbIe MaTepuaibl, Takue kak PPE, PPO, martepuanbl Ha yrieBOIOpOIHON OCHOBE C
KEePaMUYECKMMHU HATIOJHUTEISIMY, KUAKOKpUCTaundeckue nonumepHeie (LCP) maTepuansr nmm
TEPMOIUIACTHYHBIE MaTepuanbl u3 nonmddupspupkerona (PEEK), wmm moloit  mpyroit
OUBJIEKTPUUECKUN MaTepuall, MPUTOAHbIN AN MPUKPEIJIEHUs] K HEMY COEIUHUTENbHON 4acTu
I TIOACOCAMHEHUs Kabenss M OJHOBPEMEHHO CIIOCOOHBIH (PHKCHPOBATBCS HAa TOHKOM

OCHOBAaHHH.
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CoeauHuTENbHAS YaCTh COEPIKUT LIEHTPANIbHBIN ITHIPEK 3 U OKpYyKarollee MeTaUINIECKOe
KOJIbLO 4.

Kak npowusumoctpupoBaHo Ha ¢ur. 1, coeanHUTENbHAsE 4acTh PACIOJIOKEHAa Ha BEPXHEH
MOBEPXHOCTH 0a30BOH HacTM M MPOXOAUT TO CYLIECTBY NEPHNEHIUKYJISAPHO BEPXHEH
MOBEPXHOCTH, YTO O3HAYAET, YTO LIEHTPAJBHBIA IITBIPEK 3 U OKPYKAKOIIEe METANINYECKOe
KOJIbLIO 4 MPOXOASAT MO CYLIECTBY MOJ MPAMBIM YIVIOM K MEPBONM MOBEPXHOCTHU 2.1 OT mepBoi
nosepxHocTH 2.1 6a30Boit yactu B B HampaBieHWH, POTHBOIOJIOKHOM BTOPOH MOBEPXHOCTH
2.2.

TepMuHBl «UEHTPANBHBIA IITBIPEK» M «OKPYXKAKOINEE METAUIMYECKOEe  KOJBLIO»
UCTIOJIB3YIOTCS UL PA3JIMYCHUs] 3JIEMEHTOB COEAMHUTENIbHOW YacTH, NMPUYEM He O0s3aTeNbHO
IUISL OMICAHUSI KOHKPETHOW KOHCTPYKLMH WJIH JIFOOBIM ApyruM odpaszom. IlogpasymeBaercs, 4To
sl COCNMHEHHUs COEAUHUTENs], BBINOJHEHHOTO C BO3MOXHOCTBIO MOAKIKOYEHUS K
COCIMHHTENBHON YacTH, K KOTOPOH MOIBeAEH Kalenb, HEeHTPAJIbHBIN IITBIPEK U OKpPY’KaroIee
METAJUINYECKOE KOJBLIO MOTYT OBITh JHOOOW TpexmepHOW ¢opMmbl. B mpeamouTuTenbHbIX
BAPUAHTAX OCYLIECTBJIEHUS, HO HE OTPAaHUYUBASCh UMU, U B COOTBETCTBUM C WILTIOCTPALIUAMU HA
durypax NEHTpalNbHBIA IUTHIPEK HMEET TPEeXMEpHYI0 (OpMy INTBIPbKA, a OKpYKaroliee
METAJJIMIECKOe KOJBIIO HMEET TPEXMEPHYI0 (OpPMYy OKPYKAIOLIErOo KOJbLA, OKPY>KAIOLIETO
LITBIPEK.

basoBass wactb B [OMOJHUTENBHO CONEPKUT METAUIMHYECKYHO IUIOINAAKY S KOJbLA,
BJIEKTPUYECKU COEAMHEHHYI0 C OKPY’KAIOIIMM METAIINYECKUM KOJbLOM 4, U METaJUINYECKYIO
MJIOWAAKY 6 INTBIPbKA, DBJIEKTPUYECKH COEAMHEHHYIO C LEHTPAJIbHBIM IOTBIPBKOM 3 H
3JEKTPUYECKU U30JIUPOBAHHYIO OT METAJUIMYECKOH TUIOIANKHI 4 KOJIbLIA.

Mertannuyeckast INIOIIAAKA KOJIbLA U METAJIMYECKAs MJIOMAAKA IITHIPbKA PACIIOIOKEHb] Ha
HIDKHEH NMOBEPXHOCTH. Meramnueckas IUIOIIAAKa S KOJbLAa M MeTaIMdecKas Iuiomanka 6
IITBIPbKA TPOXOIAT OT HIKHEH MOBEPXHOCTH 2.2 0a30BONW HacTH 2 Ui BJIEKTPHUYECKOTO
COCIIMHEHUS C DJIEKTPUYECKOHN LETIBIO.

B HekOTOpBIX BapMaHTax OCYLIECTBIEHHs 0a30Basi YacTb MOXET COJEepXKaTh JBE
METAJUIMYECKUX MJIOIAAKHU S KOJIbLA.

ITonpazymesaercsi, 4TO AJIS 3JIEKTPUIECKOTO COEIUHEHHs KaOessl C DJIEKTPUIECKON LETbI0
LEHTPAJbHBIH IITBIPEK, OKPYKAKOLIEE METAIMYECKOE KOJIbLO, METaUINYeCKas IUIOIIANKa
KOJbLIa WU METAIMYECKas IJIOLIAJKa IUTBIPbKA COAEpP:KAaT MO MEHbIIEH Mepe Ha CBOUX
MOBEPXHOCTAX  NPOBOAALIMN  MaTepuan.  lIpenmoyTUTenbHO  LEHTPAJIbHBIM  IOTBIPEK,
OKPY’KaIOIEe METAJLUIMYECKOE KOJIBLO, METAUIMYECKash TUIOINAAKa KOJbLA M METaJUIMYECKas

Ijaomanaka MMThIpbKa CACIAHbI U3 MPOBOAAIICTIO MaTCpHaia, HAlIpUMEP U3 aJIFOMUHHA, MEIHBIX
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crutaBoB; OepuiutneBor menw; GochopucToil OPOH3BI; JIATYHU, 30JI0TA;, HUKEJS U CIUIAaBOB HA
OCHOBE HHKEJS; MOCepeOPEeHHON WM HUKEJIUPOBAHHOW HEPIKaBEIOIIEH CTalM N JEOOOTO
MPOBOASIIIIETO MaTepHaa, MPUroAHOTO IJIs MOJOOHOTO MPUMEHEHUS.

Cornacno HacrosmeMy n300peTeHuro 6a30Bast YacTh AOMOJHUTEIBHO COAECPIKHUT CPEACTBO §
MPOHUKHOBEHMSI KOJIbLIA, MPENHA3HAYEHHOE IJIsi MPOHUKHOBEHUS CKBO3b TOHKOE OCHOBAHHE.
JusnexTpudeckasi OANIOKKA U CPEACTBO MPOHUKHOBEHUS KOJIbLIA HE JIEXKAT B OJHOM MJIOCKOCTH,
YTO MO3BOJISIET YIEPKUBATH SJIEKTPUUECKHUI BBIBOJ HA TOHKOM OCHOBAHUH.

IMonpaszymeBaeTcs, 4TO CPENCTBO MPOHUKHOBEHMSI KOJIbLIA MOYKET TAK)KE MIPOHUKATh CKBO3b
BIEKTPUUECKYIO LIeTIb, PACTIOJIOKEHHYI0 HA TOHKOM OCHOBAHHUH, U CKBO3b TOHKOE OCHOBAHHE.

B HexoTOpBIX BapuaHTax OCYIIECTBJICHUS COTJIACHO HACTOSIIEMY H300PETEHHIO CPENCTBO
MPOHUKHOBEHMS KOJbLA MPUKPEIJIEHO HEMOCPEACTBEHHO K MUAJIEKTPUUECKON moanoxkke. B
TaKuX  BapUAHTAaX  OCYIIECTBJICHUS  CPENCTBO  IMPOHUKHOBEHHS]  KOJbIA  SIBJISIETCS
MPEANOYTUTEIbPHO  HEMPOBOSIIUM.  DJIEKTPUUECKOE COENUHEHHE SJIEKTPUYECKONW LenHu
BBITIOJTHEHO TOCPEACTBOM  (DM3MUYECKOTO KOHTAKTAa MEKIY OJJIEKTPUYECKON [emblo |
METaJUTMUECKOU MJIOIIAAKON KOJIbLIA, U METAJUTMUECKOM IJIOIIAIKON IIThIPbKA.

B HEKOTOpBIX Opyrux BapHaHTAaX OCYIIECTBJIEHUS COTJIACHO HACTOSILIEMY H300pETEHUIO
CPENCTBO MPOHUKHOBEHHS KOJIbLIA MPUKPEIIEHO HEMOCPEACTBEHHO K METAJUIMUECKON TJIOIAIKE
KOJIbLIA.

Kax npommmtoctpuposaHo Ha ¢ur. 1 u 2, cpencTso 8 mpOHUKHOBEHHSI KOJIbIA MOKET OBITh
NPUKPEIJIEHO HENOCPEACTBEHHO K MeTaimdeckod miomaake S kombua.  Cpeactso
MPOHUKHOBEHUS KOJIbI[A MOMKET TNPEACTABNIATh COOOW YUIMHEHHYIO 4YacTh METaJUTMYeCKOM
IJIOLIA/IKH KOJIbLIA.

[IpennmodTuTeNnbHO B TAKMX BAPUAHTAX OCYLIESCTBJICHHS] CPEACTBO MPOHUKHOBEHHS KOJIbLA
MOJKET OBLJIO 3JIGKTPUYECKH COEAMHEHO ¢ METAJUIMYeCKON IUIOIIAIKON KOJbLia, U CPEACTBO 8§
MIPOHUKHOBEHUS KOJIbLIA SIBJISIETCS] MPOBOISIINM. DJISKTPHUECKast LIEMb MOKET ObITh COSANHEHA
C OKPYKarOIIUM METAJUIMYECKUM KOJIBIIOM 4 OJHOBPEMEHHO Yepe3 CPEACTBO 8 MPOHUKHOBEHUS
KOJIbIIa U METANJIMYECKYIO TUIOLAAKY S KOJbLA.

CpencTBo MPOHUKHOBEHUS KOJIbLIA MOKET OBITh CIAENAHO U3 MaTepuajia ¢ MPOBOJIHUKOBBIM
MOKPBITHEM WJIM M3 MaTepuaja He Ha OCHOBE IIACTUKA WJIH MOKET ObITh CEJIaHO U3 MaTepuaia
Ha TPOBOJSIIECH OCHOBE, HANpUMEP W3 AOMHHHS, MEIHBIX CIUIABOB, OEPHIUIMEBOM MeEIu,
dbocdopucToit OpOH3BI, JTATYHH, 30JI0TA;, HUKEJIS U CIJIABOB HA OCHOBE HHKEJIS; ocepeOpeHHOM
WJIM HUKEJIMPOBAHHON HEeP KaBEIOIIEeH CTau WK JF000Tr0 MPOBOISINEro MaTepuaia, MPUroIHOro
B Ka4eCTBe MPOBOJAHHUKA U OJJHOBPEMEHHO CIOCOOHOTrO MPOHUKATh B TOHKOE OCHOBaHHe. Kpome

TOro, HJjid TMOBBIICHUA TPOBOAUMOCTU W/WIA  MEXaHUYECKOW CTOHKOCTH Ha CpeaACTBO
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NPOHUKHOBEHHUS KOJIbIIAa MOXET OBITh HAHECEHO TMOKPBbITHE HJIM MOXKET ObITh 0OpaboTaHa ero
MOBEPXHOCTb. [IpeAnoYTHTENIbHO B HEKOTOPBIX BAapUAHTAX OCYLIECTBJICHUS CPEICTBO

MPOHUKHOBCHHS KOJIbIIa UMECT TaKOM Ke COCTaB, KaK y MeTaJUTHIECKO IUIOMAAKH KOJIbLA.

B HeKkOTOpBIX BapHaHTax OCYLIECTBJIEHMs Kaxk[as M3 METAIMYECKUX IUIOLMIAAOK KOJbLA
HMMeEET CPEACTBO NPOHUKHOBEHUS KOJbLIA.

B HexkoTOpBIX BapuaHTax OCYILUECTBJICHUs CPEACTBO NPOHUKHOBEHHMs KOJbLA CONEPHKUT
OCTpHe JUIsi TNPOHUKHOBEHMs CKBO3b II0 MEHBIIEH Mepe TOHKOe OCHOBaHHE. bounee
MPEANOYTUTEIbHO CPEACTBO NPOHMKHOBEHMS] KOJbLA CONEPXKUT HECKOJbKO OCTPUEB,
CHOCOOCTBYIOLINX MPOHUKHOBEHHIO CKBO3b IO MEHBIIIEH Mepe TOHKOE€ OCHOBAHHE.

CpencrBo NMPOHMKHOBEHHUS! KOJIbIIA MOKET TakXKe OBITh OOBIYHOHN TPeyrosbHON (HhopMBl,
KpPrOKooOpasHol ¢opMel, 3yduaToit Gopmbl miu 000 (POpPMBI, KOTOpask MOKET OOECIeUnuThb
NPOHUKHOBEHHE CKBO3b IO MEHBLIEH Mepe TOHKOE OCHOBaHHE M OoJjiee MPEeaNnOYTHTENBHO
CKBO3b TOHKO€ OCHOBAHHE U 3JIEKTPUUYECKYIO LIENb, PACIOJIOXKEHHYI0 HA TOHKOM OcHOBaHuH. [1o
MEHbIIEH Mepe 4acTh CTOPOH CPENCTBA MPOHMKHOBEHHS KOJbIA MOXKET OBITh 3a0CTPEHa IS
CHOCOOCTBOBAHUS IPOHUKHOBEHHIO.

CornacHo HacrosiieMy H300pETEHHIO pa3Mephbl CPEACTBA MPOHUKHOBEHHUS KOJIbLIA MOTYT
COCTaBJISITh B AMAINA30HE OT CYOMHJUTUMETPOBBIX, 10 cymecTBy 0,1 MM, 1o 10 cM B mmpuHy U B
mnanaszone oT 0,1 mm 1o 10 cM B BeicOoTy. Kpome Toro, pasmepsl MOryT OBITh aganTHPOBAHBI K
TpeOyeMbIM pabouuM dYacTOoTaM »SJEKTPUYECKOW ILenH, a TaKke K pasMepy TOUeK
3JIEKTPUYECKOTO MOAKIYEHUs K 3JIEKTPUUECKON LIETIH.

B HeKoTOpBhIX BapHaHTaxX OCYIIECTBICHMS COTJIACHO HACTOSIIEMY H300peTeHHI0 Oa3oBas
4acTb MOJKET JOMNOJHUTENBHO COJEpKaTh CPEICTBO 9 MPOHMKHOBEHMsI IUTHIPHKA,
MPEeAHA3HAYEHHOE AJI1 IPOHUKHOBEHMS CKBO3b TOHKOE OCHOBaHUE. JIMdnexTpudeckas NoajIoxKKa
2 U cpeacTBO 9 NPOHMKHOBEHUs INTHIPbKA HE JIEXKAT B OAHOW IUIOCKOCTH, YTO MO3BOJISET
yAEpKUBATD 3JIEKTPUUECKUH BBIBOJ HA TOHKOM OCHOBAaHUM.

«Jlexxampe B OTHOM MIIOCKOCTHY O3HAYAET, YTO CPEACTBO MPOHUKHOBEHHSI KOJIbLIA U 0a3a He
JeXaT B OJHOM IUIOCKOCTH, AAXKE €CIH CPEACTBO NMPOHUKHOBEHHUS KOJbLA MO MEHBIIEH Mepe
YaCTUYHO PACMOJIOKEHO HA HIDKHEW MOBEPXHOCTH, M O3HAYAET, YTO CPENCTBO MPOHUKHOBEHUS
IIThIpbKA 1 0a3a HE JISKAT B OAHOM IUIOCKOCTH, AAXe €CIIH CPEACTBO MPOHUKHOBEHUS LITHIPbKA
[0 MEHBLIEH Mepe YACTUYHO PACIOJIOKEHO HA HIKHEN OBEPXHOCTH.

ITonpazymeBaeTcsi, 4TO CpPEACTBO MPOHUKHOBEHMs INTHIPbKA MOXKET TaKXe IPOHHUKATh
CKBO3b DJJIEKTPUYECKYH) LeMb, PACHOJOKEHHYHO HAa TOHKOM OCHOBAaHUH, U CKBO3b TOHKOE

OCHOBAHHE.
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B HekoTOphIX BapHaHTaX OCYILIECTBJICHHSI COTJIACHO HACTOSIIEMY H300PETEHHIO CPENCTBO
MPOHUKHOBEHMSI IITHIPbKA MPHUKPETUICHO HEMOCPENCTBEHHO K AMAJIEKTPUYECKONU Moayioxkke. B
TaKuX BapUaHTaX OCYIIECTBJICHUS CPEACTBO TNPOHUKHOBEHUS  INTHIPbKA  SIBJISIETCS
MPEANOYTUTEIbPHO  HEMPOBOSIIUM.  DJIEKTPUUECKOE COENUHEHHE SJIEKTPUYECKONW LenHu
BBITIOJTHEHO TOCPEACTBOM  (DM3MUYECKOTO KOHTAKTAa MEXKIY OJIEKTPUYECKON [emblo |
METaJUTMUECKOU MJIOIIAAKON IIThIPhKA, U CPEICTBOM MPOHUKHOBEHMUSI IITHIPHKA.

B HEKOTOpBIX Opyrux BapHaHTAaX OCYIIECTBJIEHUS COTJIACHO HACTOSILIEMY H300pETEHUIO
CPEeNCTBO TMPOHUKHOBEHMS] INTHIPbKA MPUKPEIUICHO HEMOCPEACTBEHHO K METaJUTMYEeCKOM
TJIOMIAKE ITHIPHKA.

Kax npowmnmroctpupoano Ha ¢ur. 1 u 2, cpeacTBo 9 NMPOHUKHOBEHHS INTHIPbKA MOKET
OBITh TPUKPEIUICHO HEMOCPEACTBEHHO K METaJUTMYeCKOW rmomanake 6 mreippka. Cpeactso
MPOHUKHOBEHUS IIThIPhKA MOMKET MPENCTaBJISTh COOOW YAIWHEHHYIO HYacTh METaJUTHYECKOM
MJIOLIAKU IITHIPbKA.

[IpennodTuTeNnbHO B TAKUX BAPUAHTAX OCYIIECTBJICHUSI CPEACTBO MPOHUKHOBEHUS LITHIPbKA
MOJKET OBLJIO 3JIGKTPUYECKH COEAMHEHO ¢ METAJUIMYeCKON IUIOIIAIKON KOJbLia, U CPEACTBO 8§
MPOHUKHOBEHUS KOJIbLIA SIBJISIETCS] MPOBOISIINM. DJISKTPUUECKast LIEeMb MOKET ObITh COSANHEHA
C OKPYKarOIIUM METAJUIMYECKUM KOJIBIIOM 4 OJHOBPEMEHHO Yepe3 CPEACTBO 8 MPOHUKHOBEHUS
KOJIbLIA U METAJUIMYECKYIO TUIOMIAAKY S KOJIbLA.

CpenctBO TPOHUKHOBEHHS] INTBIPbKA MOXKET OBITh CHENAaHO U3 Marepuana ¢
MPOBOJAHUKOBBIM TIOKPBITHEM WJIM U3 MaTepuaja HE Ha OCHOBE IUIACTUKA WM MOXKET OBITh
CAENaHO U3 MaTepuasia Ha TMPOBOJSLIEH OCHOBE, HAMpUMEP U3 AJIIOMUHHUS, MEIHBIX CILUIABOB;
OepuneBoit Menu, Qocdopuctoii OpoH3BI, JAaTyHH, 30JI0TA, HUKEJIS W CIUTABOB HAa OCHOBE
HUKEJIs, TOCepeOpEeHHOW WM HUKEJIMPOBAHHOW HEpIKaBEIOIIeW cTaau Wil JI00ro
MPOBOASINErO MaTepuaia, MPUTOJHOTO B KaUeCTBE MPOBOJHUKA M OJHOBPEMEHHO CIOCOOHOTO
MPOHUKATh B TOHKOE OCHOBaHWe. Kpome TOro, sl MOBBIMIEHUS MPOBOIUMOCTH W/ WK
MEXaHUYECKOW CTOWKOCTH Ha CPENCTBO NMPOHUKHOBEHHS INTHIPbKA MOKET OBITh HAHECEHO
MOKPBITHE WJIH MOXKeT ObITh 00paboTaHa €ro MOBEpXHOCTh. lIpennmouTHUTENbHO B HEKOTOPBIX
BapUAHTAaX OCYIIECTBJICHUS CPEACTBO MPOHUKHOBEHUS IITHIPhKA UMEET TaKOH K€ COCTaB, KaK y
METaJUTMUECKOM MJIOIAIKH M THIPbKA.

B HekoTOphIX BapuaHTax OCYLIECTBJICHHSI CPEICTBO MPOHUKHOBEHMS IITHIPHKA CONEPIKUT
OCTpHe JUisi TPOHUKHOBEHMs CKBO3b II0 MEHBIIEH Mepe TOHKOEe OCHOBaHue. bouee
MPEANOYTUTEIPHO CPENCTBO MPOHUKHOBEHMS INTHIPbKA COAEPIKUT HECKOJBKO OCTPHEB,
CNOCOOCTBYIOLIUX MPOHUKHOBEHHIO CKBO3b MO MEHBIIEH Mepe TOHKOE OCHOBAHUE.

CpencTBo MPOHUKHOBEHHUS IITHIPbKA MOKET TaKKe ObITh OOBIYHOM TPEYroJbHON (HOPMBI, CO
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Cpe3aHHBIM yIJIOM WM Oe3 Hero, (opMbl ¢ BBIEMKaMHU WiIH 0€3 HUX, KPIOKOOOpa3HO# (Gopmsl,
3yOuaroi ¢popMbl win 000N (POPMBI, KOTOpasi MOKET 00ECTeUUTh MPOHUKHOBEHHE CKBO3b IO
MEHbIIEH Mepe TOHKOE OCHOBaHHE W 0oJiee MPEANOYTUTENbHO CKBO3b TOHKOE OCHOBAHHE H
SJIEKTPUYECKYHO LEMb, PACHOJIOKEHHYO Ha TOHKOM oOcHOBaHuu. IIo MeHbInel mepe 4acThb
CTOPOH CpPEACTBa TNPOHMKHOBEHMS KOJbLIA MOXKET OBITh 3a0CTPeHa Ui CIIOCOOCTBOBAHMS
IIPOHHUKHOBEHUIO.

CornacHo HacTosAIIEMY W300PETEHUIO pa3Mephl CPEACTBA MPOHUKHOBEHHSI IITHIPbKA MOTYT
COCTaBJISITh B AMAINA30HE OT CYOMHJUTUMETPOBBIX, 10 cymecTBy 0,1 MM, 1o 10 cM B mmpuHy U B
mnanaszone oT 0,1 mm 1o 10 cM B BeicOoTy. Kpome Toro, pasmepsl MOryT OBITh aganTHPOBAHBI K
TpeOyeMbIM pabouuM dYacTOoTaM »SJEKTPUYECKOW ILenH, a TaKke K pasMepy TOUeK
3JIEKTPUYECKOTO MOAKIYEHUs K SJIEKTPUYECKON LEMH.

Kax nmpowmtroctpupoBano Ha ur. 3, HacTosee n3odpereHue oTHOCUTCS K cucteme 100,
coaep:kaueld TOHKoe ocHoBaHue 12, snekTpuueckyro nenb 10, 11, koTopas pacnoyiokeHa Ha
TOHKOM OCHOBAHUHU.

ToHkOe OCHOBaHHE MOXET MPUHUMATh PasHble BUAbI U (OPMBI, MPH 3TOM €ro pasMepsl
(nMHA W/WIM IIHPUHA) BAPBUPYIOTCS M MOTYT COCTaBIISATH OT MHIJUITUMETPA O HECKOJBKUX
METPOB.

B 3aBHcHMOCTH OT NMpUMEHEHHs] TOHKOe OCHOBaHHe umeer TommuHy (Tts) ot 10 Mkm 1o
3mMm (0,01 MM < Tts <3 mM). B 3aBUCHMOCTH OT NMpHMEHEHHs TOJIIMHA MOXET OBITb paBHA
20 MM, 50 mMkm, 75 MM, 75 MM, 100 mxwm, 125 mxm, 150 MKkM uitu JTr000M IPYyroii KOHKPETHOM
BEJIMUUHE.

B HekOTOpBIX MpennouTUTENbHBIX BapUaHTaX OCYLIECTBIEHUs TOJIIMHA TOHKOIO
ocHOBaHMA cocTanisieT oT 20 MkM 10 250 mMkM (0,02 mm < Tts < 0,25 mm).

CornacHo HacToOsAIIEMy H300pPETEHHIO TOHKOE OCHOBAaHHE MOXKET NPEACTaBISTH COOOH
OAHOCJIOMHYIO WJIM MHOTOCJIOWHYIO CTPYKTYPY U3 OJHOIO WJIH Pa3HbIX MAaTEPUANIOB, HA KOTOPYIO
MOKET OBITh OCAKAEHA SJEeKTpuueckas Ienb. lloapasymeBaeTcs, YTO TOHKOE OCHOBaHHE
BBITIOJIHACT JUTS JIEKTPHUECKON LeH (PYHKLUIO AMSJIEKTPUIECKOH MOAIOKKH.

[IpennouTUTENPHO TOHKOE OCHOBAaHHE TIPEACTaBIsIET COOOW TOHKOE IUIACTHKOBOE
OCHOBaHME. TOHKO€ OCHOBAHHE MOJKET NPEACTaBIATh COOOH JrOOOH AMANIEKTPHUECKHIA
MaTepHall, UCIOJIb3YEMbIH B IIEYATHBIX CXeMax, MIIH 0oJiee THOKUI MaTepual, UCIOIb3yeMbIil B
Ka4eCcTBE TMOKOH MOMAJIOKKH, TAKOH KaK MOJHMMEp, IJIACTHK, CIIOMCThIE MaTePHabl U JHOOO0MH
APyrod MOOXOISIINI MaTepuat, Takod kak nojustuied — PE, nommstunentepedranar — PET,
nosmuctupon — PS, momuamun — PA, nomuBmamnxnopun — PVC, nomukapGonat — PC,

nosunporuien — PP, mommstunendypanoar — PEF. IlpennmoururensHO TOHKOE OCHOBAHHE
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comepxut PET, HO 5TO MOTyT OBITH U JEOOBIE APYTHE TIACTUKOBBIE MATEPUAIIBI, B 3aBUCHMOCTH
OT MPUMEHEHHUs] U METO/a KPEIUIEHHs] TOHKOTO OCHOBAaHHS Ha OOBEKTE, a Takke TpeOyeMoil
JOJTOBEYHOCTH, C YI€TOM BO3/IEHCTBHSI TAKHX BHEIIHUX (PAKTOPOB, KaK COJHLIE, TEMIIEPATypa U
T. I

CornacHo HacrosimieMy H300pPETEHUI0 TOHKOE€ OCHOBAaHME M 3JIEKTPHYECKas LeNb MOTYT
OBITh TIPOM3BENEHBI C HCIOJB30BAHUEM CTAHNAPTHBIX ISl TEYaTHBIX IUJIaT TEXHOJIOTHH,
TpadapeTHON MevyaTH MeTAIM3alMyd Ha TOHKOH IUICHKE, CTPYHHON MedyaTh MeTajuIM3alud Ha
TOHKOH TJICHKE WJIH JIFO0O0M APYroi M3BECTHOW TEXHOJOTUU METAJUTN3alMi TOHKOTO OCHOBAHUS,
MIPEeAHA3HAYEHHON I pa3MeLleHHsI HA TOHKOM OCHOBAHUH 3JIEKTPUYECKON LIEH.

DJeKTpuUecKasi LeTb MOXET coAep:karh ABe dactu 10, 11. DT nBe 4acCTU 3JIEKTPUUECKH
M30JUpoBaHbl. LleHTpanbHBI INTBIPEK COCAMHEH C OAHOM W3 ABYX 4acTel, a OKpy»Karolee
METAJUIMYECKOE KOJIBLIO COETMHEHO ¢ APYrON U3 ABYX YaCTEH.

DnekTpuyeckas LeNb PacloJio’)keHAa Ha TOHKOM OCHOBaHUHU. TepMHH «pacIojiokeH Hay
O3HAYaeT, YTO JEKTPUIECKas LeNb MOKET ObITh HaleuaTaHa MPOBOSLINM CJI0eM, TpadapeTHoi
NevaThio, CTPYHHOM Te4aThlo, OCAKIAEHHEM WM APYTMMH aHaJOTHYHBIMH Ccrocodamu,
NOAXOASAIIMMHU  JUIsl  PACHOJIOKEHUs  JJIGKTPUYECKOM LM Ha TOHKOM  OCHOBAHUM.
DnexTpudeckass Lelb MOXET TaKke OBITh BBIOJHEHA C HCIOJBb30BAHUEM TEXHOJOTHIMA
TPABJICHUS WK JIA3EPHOTO YAAJIEHHs TIOKPBITHUS, MO3BOJBIIOMUX (POPMUPOBATE SJIEKTPUIECKYIO
LIeTlb, CO3aBast HEMPOBOIAIINE 00IACTH. DJNEKTPHUECKAst LeTIb MOXKET TaKke ObITh H3rOTOBJICHA
U3 METAUINYECKONW CeTYaTOW IUICHKH, COCTOALIEH W3 HECKOJbKUX TOHKUX COEJUHEHHBIX
MPOBOAOB, 00pa3yroIuX (GOPMY SIEKTPUIECKON LEH HITH TIEYATHYIO CXEMY.

CornacHo HacToseMy HM300pPETEHUIO SJIEKTPUYECKasl LeNb W3rOTOBJIEHA M3 MPOBOISINErO
Marepuana. B kadecTBe MaTepuajoB MAJid M3TOTOBJICHUS OJEKTPUYECKONW LENH MOTYT
UCTIOJIB30BAThCS  JIIOOBIE MaTepHuajbl C BBICOKOW MPOBOIUMOCTBIO, HAlpuMep, HO 0e3
OTPaHUYEHUS, MEIb, CepedPO, MEAHbIE YEPHIIIA.

B HExOTOpBIX MPEANOYTUTENBHBIX BAPUAHTAX OCYILIECTBICHUs DJIEKTPUUYECKAsd LEeNb MOXKET
npeacTaBissTh  coboil  aHTeHHy. llpeamodTruTenbHO  aHTEHHa  MpeACTaBisieT  cOOOM
MHOTO/IMAIA30HHYI0 aHTEHHY, UCIMOJIB3YEMYIO Jisi TaKuX BUAOB CBsi3H, kak Wi-Fi, FM, AM,
TV, nucranumonnsiii BBox Kimoueit (RKE), ¢Bsi3p mo TenemMaTnyecknM/COTOBBIM 3JIEKTPHYECKIM
uernsM, TakuM kak 2G, 3G, 4G, 5G, cnyraukoBas cesizb, GPS-naBurauus, V2X, DSRC, wm nns
MoObIX APYrUX NPUMEHEHWH B 00JacTH pagvoBellaHus. B BapHaHTax OCYIIECTBJICHUS C
MHOTOJIMANAa30HHON aHTEHHON aHTEHHA MOKET COCTOSITh M3 AByX 4dacten 10, 11: msnyyaromen
yactu 10, kOTOpast NOMKHA NEHCTBOBATh B KAYECTBE HU3JIYYAIOLIErO 3JIEMEHTA, U 3a3€MIIIIOLIEeN

yactu 11, kOoTOpas HOJDKHA ACMCTBOBATh B KauecTBe 3azemJsitolied muHbl. [loapasymesaercs,
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YTO IMANa30H padOYNX YaCTOT AaHTEHHBI 3aBUCUT OT KOHCTPYKLIUU aHTEHHBL

CornacHO BapHaHTy OCYIIECTBJICHUSI TOHKOE OCHOBaHUE mpeacTaBisieT coboit PEN-mieHky
TomuuHON 50 MKM, a 3JeKTpUYecKas Lenb MPEACTaBIsIeT COOOW CON Memu TONIIMHON OT
10 MmkM 10 50 MKM, pacmoJIOKEHHBIH Ha MOBEPXHOCTH TOHKOIO OCHOBAaHHUS U OOpa3yOLIHi
MHOTOJIHAITa30HHYI0 aHTEHHY, B 4YaCTHOCTH aHTeHHy 4G n/unn 5G.

CorynacHO BapuaHTy OCYIIECTBJICHHUS] TOHKOE OCHOBaHHUE mpeactapisieT cobori PET-mieHky
TOJIIUHON MpUOIU3UTENBHO 50 MKM, a 3JIeKTpUYecKasi LeMb MpeAcTaBisier coOoN Ciioll Meau
TommuuHON OT 10 MKkM 10 50 MKM, pacnoJIOKEHHBIM HA MOBEPXHOCTH TOHKOIO OCHOBAHUS U
00pa3yroImnii MHOTOMANA30HHYI0 aHTEHHY, B 4aCTHOCTH aHTeHHy 4G n/nmm 5G.

CorynacHO BapuaHTy OCYILISCTBJICHHs TOHKO€ OCHOBaHHWE MpencTamjsier coboit Pl-ruteHky
TOJIIUHON MpUOIU3UTENBHO 50 MKM, a 3JIeKTpUYecKasi LeMb MpeAcTaBisier coOoN Ciioll Meau
TommuuHON OT 10 MKkM 10 50 MKM, pacnoJIOKEHHBIM HA MOBEPXHOCTH TOHKOIO OCHOBAHUS U
00pa3yrommii MHOTOAITa30HHYI0 aHTEHHY, B 4aCTHOCTH aHTeHHy 4G n/nmm 5G.

CornacHo HEKOTOPbIM BapHaHTaM OCYLIECTBJIEHHUS 3JIEKTpUYecKass LeNb IPerCTaBiseT
co0o¥i CJT0# MeaH TOJIUHONW MPUOTU3UTENBHO 18 MKM HTH NPUOIM3UTEIBHO 35 MKM.

B Takux BapuaHTax ocymecTBieHHs Kabenb (HE IMOKa3aH) 3JIEKTPUYECKH COCOUHEH C
coenuHUTeNbHOU YacTbto C. lleHTpanbHBIM IMTHIPEK 3, COOTBETCTBEHHO, JJCKTPHUUECKU
COEMHEH C u3Nydarouier 4acteio 10, a okpyKarlee METAUIMYECKOE KONbLO 4 3JIEKTPUUECKU
COEAMHEHO C 3a3eMJIAOIIeN 4yacThro 11.

Kak mnpomsumroctpupoBaHo Ha ¢ur. 4 um 5, cucteMa MOXKET COAEpXKaTh OBA CPEACTBA
MIPOHUKHOBEHMsI KOJbLA M CPEACTBO IIPOHMKHOBEHUs IUTHIPbKA, IPOHUKAKOLINE CKBO3b
SJIEKTPUYECKYHO LieNb U TOHKOE OCHOBaHHWe. Kaxkgoe w3 3TUX ABYX CPEACTB MPOHUKHOBEHUS
KOJIbLIA MOXKET OBITh COEIMHEHO C OTENbHOM METAJUIMYECKON TUIOIAAKON KOJIbIIA.

Yacte 8.1 AByX CpPeOCTB MPOHUKHOBEHMS KOJbLa U 4acTb 9.1 cpeacTtBa MPOHUKHOBEHHS
LITBIPbKA, PO CKBO3b OCHOBAHUE, BBIXOJAT U3 MPOTHUBOIOJIOKHON OT MECTa MPOHUKHOBEHUS
noBepxHOCTU. Takue 4acTH MOTYT UMETh BBIEMKH HJIH MOTYT ObITh KPIOKOOOpa3HON (HOPMBI ISt
MPENOTBPALIEHUS BBIAEPTUBAHUS 3JIEKTPUUECKOTO BBIBOAA.

B HexoTOpBIX BapuaHTax ocyliecTsiaeHus yactu 8.1, 9.1, npomeammne CKkBO3b OCHOBAHUE,
i obecreueHns] MEXaHMYeCKOW MPOYHOCTH CHUCTEMBI MOXKHO 3arHyTh K IIOBEPXHOCTH,
MPOTUBOMOJIOKHOW MECTy NPOHUKHOBEHMsI B TOHKO€ OCHOBaHHE. [la’ke ecnu HEKOTOphle U3
4acTel COTHYTb, CPEACTBO IMPOHMKHOBEHHs KOJbLIA U CPEACTBO NMPOHUKHOBEHHMs IUTHIPbKA HE
OyAyT JeKaTh B OJTHOU MJIOCKOCTHU C AUIJIEKTPUUIECKON MMOATIOKKOM.

IIo meHblIel Mepe OJHO CPENCTBO NMPOHUKHOBEHMs KOJbLA U CPEACTBO NMPOHUKHOBEHUS

LOTBIPbKA, MPHU HUX HAJIUYUH, MO3BOJAKT 3aXKATh SJCKTPUYCCKYHO LCIb MEXKAY JJICKTPUYICCKHUM
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BBIBOJIOM U TOHKHM OCHOBaHUEM JUIsi OOECTEYECHUs JJIEKTPUYSCKOTO COENUHEHUS MEXKIY
METAJTNYECKOW TUIOIAAKON KOJbIla W 3a3eMJBSIFOIIEH YacTblo W Juisi  oOecredeHust
BJIEKTPUYECKOTO COCAWHEHUS MEXKAY METANIMYECKOW IUIOUIAAKON IIThIPbKAa U M3JIydaroLIen
YaCThIO.

Hacrosimiee nzobpereHne OTHOCUTCST TaKKe K TPAHCIIOPTHOMY CPEICTBY, COAEpIKAIIEMY IO
MEHBIIEH Mepe OJHY CHUCTEMY, B YaCTHOCTH MHOTOJMAMA30HHYI0 aHTEHHY, COTJIACHO TPEThEMY
ACTIEKTY HACTOSIIEro U300peTEeHus sl yCTAHOBKH SJICKTPHUYECKON 1IN B MECTE, TIe YCTaHOBKA
SAEKTPUIECKOMN LTI TPYIHOBBITIOJIHUMA.

CucreMy MOKHO YCTAHOBHTH B JTIOOOM APYrOM MeECTE, Te JIIOIIM HEOOXOIUMO YCTAaHOBUTH
SIEKTPUYECKYIO LI€Th, B YACTHOCTH AHTCHHBI, PACIOJIOKEHHbIC Ha TOHKOM OCHOBaHNH. CucteMmy
MOXXHO Pa3MECTUTh HA TMOBEPXHOCTH IAHEIN OCTEKJICHUs, HAllPUMEP Ha BETPOBOM CTEKJIE, HA
OOKOBOM aBTOMOOWJILHOM CTEKJIe, Ha KpBbIlle, Ha 3aJHEM aBTOMOOWJIBHOM CTEKJie, Ha
MJJACTUKOBOW YaCTU TPAHCIIOPTHOIO CPEACTBA, HAIPUMEP Ha CHOWJIepe, HAa CPENHEN CTOMKe, Ha
bammiepe u T. 1. Kpome TOro, cucremy MOKHO Pa3MECTHTh MEpPEd TAKHUMH 3JIEMEHTaAMH BO
nu30eKaHNe KPEIJICHHsI CUCTEMbI HEMTOCPEACTBEHHO HAa MX TTOBEPXHOCTH.

BapuaHT oCyIIecTBI€HUsI MpenyCcMaTpUBaeT CHOco0 coeanHeHus kabensi (He Mokas3aH) C
snekTpudeckoil nembto 10, 11 s 3MEKTPUYECKOrO COSOUHEHHs] Kalenst € DJIeKTPUYECKOM
LENbI0, PACHOJIOXKEHHOW HAa TOHKOM OCHOBAaHMHU 12, ¢ MOMOIIBIO 3JEKTPUYECKOro BbiBOAa 1
COTJIAaCHO TIEPBOMY AaCIMEKTy HACTOSIIEro u3o0peTeHus mjisi co3manus cuctembl 100 cormacHo
BTOPOMY aCIEKTy HACTOSIIEro U300peTeHMUS.

Kakx npowmmoctpupoBaHo Ha  ¢ur. 6, cnocod  BKJIIOYAET  3Tal  MPYBKaTHS,
MPeIyCMaTPUBAIOLINHN MPUKATHE DJIEKTPUIECKOTO BbIBOA JIsi 00eCTIeYeHUsT MPOHUKHOBEHUS TIO
MEHBIIEH Mepe OJIHOTO CPEACTBA MPOHUKHOBEHHUS KOJIbLIA CKBO3b TOHKOE OCHOBAHHE Haj
SAEKTPUYECKON LEMbI JUIsl  BJIEKTPUYECKOTO COEAMHEHUs LEHTPAJbHOTO INThIpbKAa U
OKPY’KaIOIIEero METaJUIMUECKOTO KOJIbIA C 3JIEKTPUUYECKOHN LEMbIO.

DTOT 3Tam mpwxkatus 00eCreYrBaeT BO3MOKHOCTh CO3JAHUSI MO MEHbINEH Mepe OIHUM
CPENCTBOM MPOHUKHOBEHUS KOJIbLIA U CPEACTBOM MPOHUKHOBEHUS LITHIPbKA, MPU UX HAJIUYUH,
otBepcths 8.3, 9.3 B TOHKOM OCHOBAHMHM W, B UTOrEe, B BJEKTPUUYECKOW LENMU AN CO3JaHUs
SAEKTPUYECKOTO COCNMHEHHUS] MEXKIY OJJICKTPUUYECKONW LENb0 M COCNMHHUTENBHONW YaCThIO
3JIEKTPUYECKOTO BBIBOJA.

IlonpaszymeBaercsi, 4TO MPU HAIWYUU CPEIACTBA MPOHUKHOBEHUS IITBIPbKA 3TOT 3Tam
MPYDKATUSL Takke 00ecreYnBaeT MPOHUKHOBEHHE CPENCTBA MPOHUKHOBEHMS INTHIPbKA CKBO3b
TOHKO€ OCHOBAHUE.

Croco® MoskeT BKJIIOUATH 3Tam crudaHus s crubanwst dacteidt 8.1, 9.1, mpormenmux
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CKBO3b OCHOBAaHHE M BBIXOMSIIUX U3 TMPOTHUBOMNOJOXKHONH OT MecTa MPOHUKHOBEHHS
MOBEPXHOCTHU. DTOT 3TAIl MOXKET OBbITh BBIMOJIHEH BO BPEMsI 3Tarla MPUKaTHS FITH ITOCIIE HETO.

Oran crubaHus MO3BONSIET H30€KaTh HCIOJIB30BAHUS CIHEHMAIBHOTO KOMIIEHCATOPA
HATsDKEHUsT Kabessl, a Takke MO3BOJISIET YAEP)KHBATb BJIEKTPHUUECKUI BBIBOZ 3JIEKTPUUYECKH
COEIMHEHHBIM C 3JIEKTPUUECKOH LIETbI0 U MPUKPEIUIEHHBIM K TOHKOMY OCHOBAHHUIO.

Crioco® MOKeT BKJIFOYATH 3TaIl ABYXKOMIIOHEHTHOTO (POPMOBAHHUSI, CICAYIOIIMHA 33 3TArOM
OpWXKATHA. JTOT 3Tall BKJIKOYAET TMOASTAN IIOMEINEeHUS CUCTeMbl B (QopMy C AByMs
(OPMOBOYHBIMH  HACTSAMH, TOASTAN 3aKPBITHSA OBYX OSTHUX (OPMOBOYHBIX HYaCTeH IS
00pa3oBaHusl 3aMKHYTOIO MPOCTPAHCTBA BOKPYT CHUCTEMbI U TOASTAN MOAAYH IS JIUThS TOX
JaBJIEHUEM MaTeprajia Ha OCHOBE IUIACTHKA B 3aMKHYTO€ MPOCTPAHCTBO Ui (HOpPMOBAHHS
IBYXKOMITOHEHTHOTO 3JIEMEHTA TMOBEPX IO MEHBIIeH Mepe YacTH CHCTEMBI, MPEANOYTHTEIBHO
MOBEPX 10 MEHBIIEH Mepe YKa3aHHOW 4acTH.

CdopmoBaHHass MyTeM IBYXKOMIIOHEHTHOTO JIUThSl YaCTh MO3BOJIIET CMSITYHUTh MPOOIEMBI
CTapeHHs], TOBBICHTb CTENEHb T'€PMETUYHOCTH CHCTEMBbl NPH OJHOBPEMEHHOM CMSTYCHHUH
npoOieM, CBA3aHHBIX C BBIIEPTHBAHUEM.

Marepuas Ha OCHOBE IIJIACTHKA MOXKET OBITh U3rOTOBJICH U3 TEPMOIUIACTHYHOTO MaTepHana,
noymyperana (PU), mnonuamupa, akpwia, mnojukapOoHara, mnojuokcumeruiieHa (POM),
nomuctupona  (PS), akpunonutpun-Oyramuen-crupona (ABS), mnomunporunena (PP),
nommsTiieHa (PE), Tepmommactuynoro mommypertana (TPU), TepMoruiacTHUHOTO Kaydyka
(TPR), SMOKCHIHONW CMOJBI, aKPHJIOBOH CMOJIBI WJIM JIFOOOro Marepuaia, MOAXOSINEro s
nojgadu B GopMy UL JIUThs IO AaBlieHHeM. TemrepaTypy, HaBJIeHHE MOXKHO afanTHPOBaTh K
KOHKPETHOMY BapHaHTy OCYIIECTBIICHUSI.

Crioco® MoKeT BKIIFOHATh 3Tall COCOUHEHUs, MPEAyCMAaTPUBAIOIIUN COeTUHEHNE Kadens ¢
SNEKTPUYECKUM  BBIBOJOM. OJTOT 3Tal  MOXKET OBITh  BBINOJIHEH TIepel  STaroM
IBYXKOMITOHEHTHOTO (POpPMOBAHMSI MJIM TOCJE HEro, MPH €ro HaJW4YuHh, B 3aBUCHUMOCTH OT
qacTeil CUCTEMBI, MTOJIEIKAIIHNX IBYXKOMIIOHEHTHOMY (POPMOBaHUIO.

BapuanT ocCymecTBieHHs TPEAyCMaTPHBAET MPUMEHEHHUE CHCTEMBI COTJIACHO BTOPOMY
acreKkTy Uil OOeCTeYeHMs IMOJb30BATENI0 MM TPAHCHOPTHOMY CPEACTBY BO3MOXKHOCTH

OCYIIECTBJIATDL CBA3b CO CBOUM OKPYKCHUECM.
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dopmyJia u300peTeHus

1. DOnexrpudeckuii BbiBOA (1) AN BJIEKTPUYECKOTO COENUHEHUs Kabessi ¢ BIeKTPUYECKOM
LIENbIO, PACTIONOKEHHON Ha TOHKOM OCHOBAHUH, COAEP KALU:

- COENUHHUTENBHYIO 4YacTh, KOTOpas CONEPKHUT LEHTPaJbHBIH IUThIpeK (3) u
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByIO0 4acTh, KOTOPAsI COMEPIKUT TUIIEKTPUUECKYIO MOJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO
wiomaaky (5) KOJbIla, KOTOpas JJIEKTPHYECKH COEIUHEHAa C OKPY)KAIOLIUM
METAJUIMYECKUM KOJIBIIOM, U METAJUIMYECKYIO IJIOMAAKY (6) IITBIpbKa, KOTOpas
SJIEKTPUYECKH COEIMHEHAa C LEHTPAJIbHBIM IITHIPbKOM U  3JIEKTPUUECKU
U30JIMpOBaHa OT METAJUIMYECKOH IUIOMIAAKM KOJbLIA, MpUYEM MeTaljndeckast
IUIOLIa/IKa KOJIbLIA W MeTaJlIMueckasl IUIOINajKa IIThIPbKA pPACMOJIOXKEeHbl Ha
HUJKHEN TIOBEPXHOCTH, COEIMHUTENbHAas YacTh pAacIoOJIO)KeHAa Ha BepxHel
MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEpPXHEH MOBEPXHOCTH,

OTJIMYAIOIIHIIC TeM, 4TO 0a30Basg 4YacThb JOIMOJHHUTEIBHO COIEPXKUT CcpencTBo (8)
MIPOHUKHOBEHUs KOJIbLIA, TPeHa3HaueHHOe /Il IPOHUKHOBEHHUS CKBO3b TOHKOE€ OCHOBAHHUE,
U MPH 3TOM JUBJIEKTpUUecKas MOJJIOXKKA U CPEACTBO NPOHUKHOBEHHUS KOJbIIA HE JIEKAT B
OAHOU MIIOCKOCTH.

2. DIeKTpUYECKHU BBIBOA MO M. 1, OTIMYAOIIUIICS TEM, YTO CPEACTBO MPOHUKHOBEHHS KOJIbLA
3JIEKTPUYECKH COEMHEHO C METAJUINUECKON IMJIOLIaKON KOJbIIA.

3. DnexkTpuYecKHud BBIBOJ IO JIOOOMY M3 MPEABIAYIIUX MYHKTOB, OTIMYAIOIIUNACS TE€M, YTO
0a3oBass 4YaCTb [JOMOJIHUTENBHO COAEPKUT CPEACTBO TNPOHUKHOBEHMS  INTHIPHKA,
NpeJHa3Ha4YeHHOe JJisi TPOHUKHOBEHHUs CKBO3b TOHKO€ OCHOBAaHHWE, M IIPU 3TOM
OUBJIEKTPUUECcKasl MOJUIOKKA U CPEACTBO NPOHUKHOBEHHUS IIThIpbKA HE JieXaT B OJHOMN
MJIOCKOCTH.

4. DnexTpudeckuil BBIBOJ MO M. 3, OTJIMYAIOLIUNCS TEM, 4YTO CPEACTBO NPOHUKHOBEHUS
LITBHIPbKA 3JIEKTPUUECKHU COEIMHEHO C METAJUINYECKO MIIOAAKON HIThIPbKA.

5. DnexkTpuueckuil BBIBOA IO JIOOOMY M3 MPENbIAYLUIUX MYHKTOB, OTIMYAIOIIUNCS TEM, UTO
CPEICTBO MPOHUKHOBEHMSI IUTBIPbKA COJEPKUT IO MEHBIIIEH Mepe OCTpHe.

6. DNeKTPpUYeCKUH BBIBOJ IO JIOOOMY M3 MPEABIAYIIUX IYHKTOB, OTJIMYAOIIMNACS TEM, YTO
CPEICTBO MPOHUKHOBEHUSI KOJIbLA COAEPKUT IO MEHbIIIEH Mepe OCTpue.

7. DNEeKTPUYECKUH BBIBOJ IO JIOOOMY M3 MPEAbIAYIIUX NMYHKTOB, OTIMYAIOIIUNACS TE€M, UTO

CPEACTBO MPOHUKHOBEHHSI KOJIbLIA COAEPIKUT 4acTh (8.1), moanekayro crubaHuro.
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Cucrema (100), cogep:kainasi TOHKO€ OCHOBAaHHE, SJIEKTPUUECKYIO LEMb, PACTIONOKEHHYIO Ha
TOHKOM OCHOBAHMH, 3JIEKTPUYECKHH BBIBOJ MJISI 3JIEKTPHUUECKOTO COENUHEHHs Kalens ¢
SJIEKTPUUECKON LENbIO, COAEPKALLHIA:

- COENUHUTENbHYIO 4YacTb, KOTOpas CONEPXKUT LEHTPaNbHBIA MIThIpeK (3) U
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByI0 4acTh, KOTOPAs] COMEPIKUT TUIIEKTPUIECKYIO TIOIJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO
wiomaaky (5) KOJbIla, KOTOpas JJIEKTPHYECKH COEIUHEHAa C OKPY)KAIOLIUM
METAJUIMYECKUM KOJIBIIOM, U METAJUIMYECKYIO TUIOIAAKY (6) IITBIpbKa, KOTOpas
JNEKTPUYUECKH COEAMHEHAa C [EHTPaJbHBIM IOTHIPPKOM U 3JIEKTPHUYECKH
U30JIMPOBAHA OT METAJUIMYECKOH IUIOIAJKH KOJIbLIA, MPUYeM METaJUTHIecKast
IUTOINAAKA KOJIbIIA W METaJUIM4ecKas IUIOMIagKa INThIPbKA pPACIOJIOKEHBI Ha
HIDKHEH TIOBEPXHOCTH, COCOMHUTENbHAS 4YacThb pAaCIOJIO’KEHAa Ha BepXHEH
MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEpPXHEH MOBEPXHOCTH,

OTJIMYAIOIIASICA TeM, 4YTO 0a30Basg 4YacTh JOMOJHUTENBHO COAEPKHUT CpencrBo (8)
NPOHUKHOBEHUS KOJIbIIA, MPOHUKAIOLIEE CKBO3b TOHKOE OCHOBAHHE,

U NPHU ITOM IM3JIEKTPUUECKas TIOJIOKKA U CPEACTBO MPOHUKHOBEHHUS KOJIbLIA HE JIEXKAT B
OAHOU MIIOCKOCTH.

Cucrema 110 1. 8, OTIMHAIOIIASACS TEM, YTO CPEACTBO MPOHUKHOBEHUS KOJIbLA SJIEKTPUIECKU
COEAMHEHO C METAJUIMYECKOM TUIOIAAKON KOMIbLIA.

Cucrema mo m. 8 wiu 1. 9, OTIIMYAKOLIASICS TEM, YTO SJEKTPUYECKAs LEMb MPEICTABISET
cOOOM aHTEHHY, MPEAMOYTUTEEHO MHOTOANANIA30HHYIO AaHTEHHY.

TpancnopTHOE CpEACTBO, CoAeprkallee MO MEHbIIeH Mepe OJHY CHCTeMY IO JIFOOMy H3
nm. 8-10.

Crioco6 coenmHeHus1 Kabenst C SJIEKTPUYECKON LENbi0 U 3JEKTPUYECKOTO COSIUHEHHS
Kabemsi ¢ BJIEKTPUUYECKOW LEMbI0, PACIOJOKEHHOW Ha TOHKOM OCHOBAHHMH, C ITOMOILIBIO
3NEKTPUUYECKOTO BBIBOJA,

OTJIHYAIOLIHIICS TeM, YTO SJICKTPHUECKUI BBIBOJI COEPIKUT:

- COENUHUTENbHYIO 4YacTb, KOTOpas CONEPXKUT LEHTpalNbHBIA MIThIpeK (3) U
OKpPY’KaIOIIee METATHIECKOE KOJBIIO (4);

- 0a30ByI0 4acTh, KOTOPAs] COMEPIKUT TUIIEKTPUIECKYIO TIOIJIOKKY (2), UMEIOIIYIO
BEPXHIOI0 MOBEPXHOCTh (2.1) M HIKHIOI MOBEPXHOCTH (2.2), METAJUIMYECKYIO

wiomaaky (5) KoJsblla, KOTOpas JJIEKTPHUYECKH COEIUHEHAa C OKPY)KAIOLIUM
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METAJUIMYECKUM KOJIBIIOM, U METAJUIMYECKYIO TUIOIAAKY (6) IITBIpbKa, KOTOpas
SJIEKTPUYECKH COEAMHEHAa C LEHTPAJbHBIM IITBIPBKOM M 3JIEKTPUYECKU
W30JIMPOBaHa OT METAIMYECKON IJIOIAAKU KOJbLA, MPUYEM MeTaNIndecKas
MJIOLIAJKa KOJbLA M METAJUIMYeCKasl IUIOINAJKa IITBIPbKA PACHOJIOXKEHbl Ha
HIDKHEH TOBEPXHOCTH, COEJUHUTEIbHAs YacTb PACIOJIOKEHA Ha BEpPXHEH
MOBEPXHOCTH 0a30BOHM YaCTH W MPOXOIUT IO CYIIECTBY NEPHEHIUKYJSAPHO
BEpPXHEH MOBEPXHOCTH,
npu 31oM 0a30Bas YacTh IOMOJHUTEIBHO COAEPIKUT CPEnCcTBO (8) MPOHMKHOBEHHSI KOJIbLIA,
MPEeAHA3HAYEHHOE MJIs1 IPOHUKHOBEHUs CKBO3b TOHKOE OCHOBAHHUE,
NPH 3TOM AUDJIEKTPUYECKas MOJJIOXKKA U CPEACTBO NPOHUKHOBEHUS KOJIbLIA HE JIeXKaT B
OJTHOM MJIOCKOCTH,
U MPH 3TOM CTIOCOO BKJIFOUAET STAll MPYIKATHS JIEKTPUUYECKOrO BbIBOAA Uil OOECTICYeHUs
MIPOHUKHOBEHHsI CPEACTBA IIPOHUKHOBEHHUs KOJbLA CKBO3b TOHKOE€ OCHOBAaHUE Haj
SJEKTPUYECKON LENbI0 Uil 3JIEKTPUYECKOrO COEIUHEHMs] LEHTPAJIbHOIO INTHIPbKA H

OKPYXKAIMETO METAJNIMICCKOTO KOJibLa C BHGKTpH"IeCKOfI LCIbIO.
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