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(57) IlpemnoxeHa 3JI€KTPOJMTUYECKAs SUYEHKA, KO-
TOpasi BBI3BIBACT HEOOIBIIOE MOBPEXKISHHUE MeMOpa-
HBI ¥ KOTOPAst MOXKET COKPATHTh JIEKTPOIUTHIECCKOE
HaTpsDKEHUE TI0 CPABHEHUIO C OOBIYHBIMH 3JIEKTPO-
JUTHYECKIMH SYEHKaMH. DJIEKTPOIUTHYECKas Sqei-
Ka BKJIIoYaeT B ce0s ynpyruit 3inemenT (10), mpukper-
JIEHHBIH K AJIEKTPOIUTHYECKON pa3AeIuTeIbHON CTEH-
ke (6) mo MeHbIe Mepe B OXHON M3 aHOAHOW Ka-
Meps! (3) nnm xKarogHOI Kameps (5). Ympyruit ue-
MeHT (10) mMeeT ymep>KUBAIOIIYIO NPYXXUHBI YacTb
(30), Brrouatomnnyio B ce0s kpermexHyio dacth (20),
KOTOpasi MPUKpPEIICHa K AJIEKTPOIIMTHIECKON pasze-
JUTEIBHOM CTeHKe (6); mapy MEePBBIX OTIOPHBIX YaCTeH
(31), xoTOpBIe TIPOXOAAT OT KpemexkHoi dactu (20)
B TIPOTHBOIIOJIOKHOM OT AJIEKTPOIUTHUYECKOI pasze-

JUTETHHOHN CTeHKH (6) HApaBJICHUH W KOTOpPhIE pac-
MIOJIOKEHBI MapauIeNIbHO APYT APYTY; BTOPYIO OIOp-
HY0 9acTh (32), KoTopasi COeqHHSCT KOHITBI TaphI Iep-
BBIX ONOpPHBIX yacted (31) apyr ¢ mpyrom; u nBa psi-
na (40) mpyXuH, TPOXOOIIINX B HAIpPaBICHUH, Ta-
paJuIeIbHOM HalpaBJICHUIO MapauIeIbHOTO PacIoso-
KCHUS Taphl MepBBIX onopHBIX yacTeit (31). Kaxmprit
psx (40) mpyXUH COCTOUT M3 OOBEIMHEHUS MHOXE-
CTBa TEPBBIX IUIOCKUX MPYKHUHHBIX 3IIeMEeHTOB (41),
KOTOPBIE OTXOJIAT OT IepBOii onopHoit gacTH (31), BBI-
CTYMAOIIEH B KAYECTBE HAYaJIbHOM TOUKH, U IPOXOAST
B HAIIPABJICHUH OT JEKTPOIUTHUECKOH Pa3IeIUTEIb-
HOW CTeHKH (6), 1 MHO)KECTBO BTOPBIX IUTOCKHX IIPY-
KIHHBIX JJIEMEHTOB (42), KOTOpBIE OTXOIST OT BTOPOM
omopHO# dacth (32), BEICTyMAIONIe B KadecTBE Ha-
JaIbHOW TOYKH, M MIPOXOJAT B HAIPABICHUH OT JJIEK-
TPOIUTHICCKON Pa3IeTUTEILHON CTeHKH (6).
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SJIEKTPOJIMTUYECKAS AYEMKA, COJEPKAINAA YIIPYTUU DJIEMEHT

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Hacrosmee m3oOpereHre OTHOCHUTCS K 3JEKTPOJUTHUECKOHW sUelke, B HYAaCTHOCTH K
ANEKTPOJUTHUYECKON siuelike, comepikaliell ynpyruil 3J€MeHT, KOTOPbIH BbI3bIBAET HEOOJbIIOE
NOBpEXKIEHHEe MEeMOpaHbl, TaKOH Kak MOHOOOMeHHas MeMOpaHa wiu nuadparma, U KOTOPBIHA
MOMKET CHHU3HTh  JJIEKTPOJIMTUYECKOE HANpPsOKEHHE 10  CPAaBHEHUIO C  OOBIYHBIMH
3JIEKTPOJIUTHUECKUMHU SUeHKaMu.

YpoBEHDb TEXHUKHU

B snextposuTHuecKol sueiike, UCIOIb3YEMON MPH 3JIEKTPOJIN3€ BOAHOIO PacTBOpa, Ha
HaNpsDKeHHEe, HeOOXOMMOe IS SJIEKTPOJIN3a, BIMAIOT pasindble gakropsl. [Tomumo mpounx
(akTOPOB Ha HANPSDKEHUE SJEKTPOIUTHUECKOW SUEHKH CYIIECTBEHHO BIIUSIET PACCTOSHUE
MEXIy aHOIOM W  KatogoM. Takum  oOpa3oM, [yl yMEHBLIEHHUS  HAIPSDKEHHS
ANEKTPOJUTHYECKON SUEHKU BEIMYMHY SHEPromnoTpedsIeHHs], HEOOXOIUMYIO ISl 3JIEKTPOJIN3a,
YMEHBIIAIOT MYTE€M YMEHBILIEHUS PACCTOSHUA MEXIYy 3JIeKTpoAaMU. B siexTponauTuueckoit
siuelike ¢ MOHOOOMEHHOI MeMOpaHOU WM MOJAOOHOU suelike, UCTIONB3yeMON MPH DJIEKTPOIIH3E
COJIEBOTO PAcTBOPA, aHOJ, MOHOOOMEHHas MeMOpaHa W KaTOJI PAaCIOJIOXKEHbl O4YeHb OJHM3KO,
9ToOBl YMEHBIIUTH HAMPSDKEHHE JJIEKTPONUTHYeCKOH suerikn. OpHako B OosbIION
3JIEKTPOJIMTUYECKON siUelKe, B KOTOPOH IUIOIIA[b MOBEPXHOCTH 3JIEKTPOAA MOXKET AOCTUraTh
HECKOJIbKUX KBaIpaTHBIX METPOB, B Clydae KOrJa aHOJ U KaTOJ IPUCOEANHEHbI K 3JIEeKTPOJHBIM
KaMepaM JKECTKUM 3JIEMEHTOM, ObUIO TPYAHO MOAOTHATH 3JIEKTPOABI OJM3KO K HOHOOOMEHHOM
MeMOpaHe M YMEHBLIUTh PACCTOSHUE MEXAY 3JIEKTPOJaMH, 4YTOOBI yIep»KaTh €ro pPaBHBIM
3aJlaHHOMY 3HAa4eHHUI0, 0e3 OKa3aHus N30BITOYHOTO JaBJICHUS] HA HOHOOOMEHHYIO MeMOpaHy.

Uro0bI peoosieTh TaKue TPYIHOCTH, OblIa MPEIJIOKEHA SJIEKTPOIUTHYECKAs UeiKa, B
KOTOPOH NMPUMEHSIOT THOKHIA 3JIEKTPOJ MO MEHbIIEH Mepe B KayeCTBE aHONA MIJIM KaToJa, TaK
YTO PACCTOSTHUE MEXAY 3JIEKTPOJAMU MOKHO PETyJIHpPOBaTh.

B mnarenTtHOl nureparype 1 mpemioxeH yOpyruid 3JI€MEHT M THOKUH 3JEKTPOX IO
MEHBIIEH Mepe B OJHOM U3 3JIEKTPOAHBIX KaMmep. YIPYrui 3J€MEHT, ONMCAHHBIA B NATEHTHOU
aureparype 1, iMeeT KOHCTPYKIHIO, BKJIIOYAIOIIYIO B C€0s OTIOPHBIN 3JIEMEHT, PAacIIOIOKEHHBIN
HA 3JIEKTPOJIMTHUECKON pa3feNnTeIbHONH CTEHKE, U MHOXECTBO Map rpeOHe0O0pasHbIX TIOCKUX
NPYXKUHHBIX 3JIEMEHTOB, MPOXOJAALIMX C HAKJIOHOM OT OINOPHOIO JJIEMEHTa, MpUYeM
rpebHeoOpas3Hble MIIOCKHE MPYKUHHBIE 3JIEMEHThI KaKJOHW Mapbl BCTABJIEHBI TaK, YTO COCETHUE
IUIOCKHE TPY>KUHHBbIE BJEMEHTbl B3aUMHO MPOTHUBOCTOST Apyr apyry. Ilpu ycraHOBke
BBILIECONMCAHHOIO YIPYroro 3J€MEHTa MOBEPXHOCTb 3JIEKTPOJAa MOXKET OCTaBaTbCA TJIAAKON

AAXKE MpU HUCIOJIB30BAHUU 3JICKTpOAda C OOJIBIIION MIoIaAbl0 MMOBCPXHOCTU, MPU 3TOM MOKHO
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YMEHBLIUTh MOBPEXIEHINE HOHOOOMEHHOW MeMOpaHbl BCJIEACTBHE OTKJIOHEHHUS IIOJIOKEHUS
3NEKTpoJa W M30BITOYHOTO MABJIEHHs, OKa3bIBAEMOr0 Ha TIOBEPXHOCTb HOHOOOMEHHOMN
MEMOpaHBI.

Cnucok HCTOYHUKOB

ITaTrenTHas auTepatypa

ITatenTHas nureparypa 1: JP 2004-2993 A

PackpriTie cymHOCTH H300peTEHHS

TexHuveckas 3amaqa

OnHako paxke B BJIEKTPOJUTHUECKOH sdeiike C HOHOOOMEHHOH MeMOpaHOH,
NPEJIOKEHHOH B MAaTeHTHOH Jurepatrype 1, OBUIO TPYOHO TMOJHOCTBIO TNPENOTBPATHTH
NoBpeXkIeHHe HOHOOOMeHHOH MeMOpanbl. Kpome Toro, u3-3a GopMsbl ssekTpoaa ObuH clydad,
KOTZla HAaIpPsDKEHHE YBEJIMYUBAIOCH NMPH OOBEAMHEHUH 3JIEKTPOAAa C YIPYTUM 3JIEMEHTOM,
NpeJIOKEHHBIM B MaTeHTHON snutepatype 1. Kpome Toro, st CHuXKEHMs SKCIUTyaTallMOHHBIX
pacxonoB ObLI0 HEOOXOAMMO AOTIOTHUTENBHOE CHIYKEHUE 3JIEKTPOJUTHYECKOTO HAIPSIKEHUS.

2

3amaua HACTOSINEro M300pEeTEeHUs] 3aKIIoYaeTcs B TOM, YTOOBI MPEIJIOKHUTH
SJICKTPOJUTHYECKYIO STYEHKY, KOTOpasi BbI3BIBAET HEOOJBIIOE MOBPEKIESHUE MeMOpaHbl, TaKOH
Kak HMOHOOOMEeHHast MeMOpaHa wiu amadparmMa, W KOTOpas MOKET YMEHBLIUTH
SJICKTPOJIUTUICCKOEC HAIPAXKEHUE 110 CPABHECHUIO C OOBIYHBIMH SJICKTPOJIUTUICCKUMNU STYeHKaMH.

Pemenue 3agaun

B pesymbraTe TINATENBHOTO HWCCIEAOBAHMS MJISI PEIICHUs] BBIEYKA3aHHON 3amadu
n300peTaTeNi YCTAHOBIIIM, YTO 3Ta 3a7a4a MOXKET OBITh PEIleHa MyTeM BBITIOJHEHHUS YIIPYroro
3JIEMEHTa 3aJaHHON KOHCTPYKLMH, PACIIOJIOKEHHOTO Ha 3JIEKTPOJUTUYECKOH pa3feuTeIbHON

2

CTEHKE OJJIGKTPOJUTHYECKONW sYeHKH, H, TakuM o0pa3oMm, H300peTaTeny OCYIIeCTBUIN
HacTosIIee H300peTeHue.

OObexkTOM  HacTOSIEro  M300pPETeHHs]  SABISAETCS — JJEKTPOIMTHYECKas  siueika,
BKJIFOYAKOIIast B ce0sl aHOAHYIO Kamepy, B KOTOPOH PAacCIOJIOKEH aHOJ, KaTOAHYIO Kamepy, B
KOTOPOH pacHojIokKeH KaToM, 3JEKTPOIUTUIECKYIO PAa3AeIUTENIbHYIO CTEHKY, KOTOpasi pasaessier
AaHOJHYI0O KaMepy M KaTOAHYIO KaMmepy, W VIOPYTMH D3JE€MEeHT, MpPUKPEIJIEHHbIH K
3JIEKTPOJIMTUYECKON PAa3AENUTENbHON CTEHKE B IO MEHBLIEH Mepe OAHONU U3 aHOJHOU KaMephl U
B KaTOJHOI KaMmephbl, NMpUYeM YIPYIHil 3JIeMEHT UMeEeT YJEp>KUBAIOIIYI0 MPY>KUHBI 4YacThb,
BKJIFOYAIOLIYIO B ce0sl KPEMeXKHYI0 4YacTh, KOTOpas COCOMHEHA C SJEKTPOJUTHUECKOH
pa3aeIuTeNbHON CTEHKOW, Mapy MEepPBBIX ONOPHBIX YaCTEH, KOTOPbIE MPOXOIAT OT KPEMEeKHOHN
4acTU B MPOTHUBOIIOJOXXHOM OT 3JIEKTPOJIUTUYECKON pa3/eNUTeNbHON CTEHKU HAIpaBlEeHUU U

KOTOpBI€ PACIOJIOKEHBI NapajliebHO APYT APYTY; BTOPYIO OMOPHYIO HacTh, KOTOpas COeAUHSIET

KOHIIBI Napbl MEPBBIX OMOPHBIX 4acTel IPYr ¢ APYrOM; W [Ba psAfa MPYXKUH, NPOXOASIIUX B



3

HAIPaBJICHUH, MapaJUICIbHOM HANpPABJICHUID MapauIeIbHOIO PACIHOJIOXKEHUST Mapbl MEPBbIX
OTIOPHBIX YaCTEH, PH STOM KaXKABIH PsI NPY>KUH COCTOUT U3 OOBEIUHEHNST MHOXKECTBA MTEPBBIX
MJIOCKUX MPY>KUHHBIX 3JIEMEHTOB, KOTOPbIE OTXOAAT OT MEPBOM OMOPHOM 4YaCTH, BBICTYNAKOIIEH
B KAaueCTBE HAYAJIbHOW TOYKHM, W NPOXONAT B HANPABJICHUH, MPOTHUBOIMOJIONKHOM
3JIEKTPOJIMTUYECKON Ppa3AEIUTEIbHON CTEHKE, U MHOKECTBO BTOPBIX IUIOCKUX MPY>KMHHBIX
3JIEMEHTOB, KOTOPBIE OTXOAAT OT BTOPOU ONMOPHON YaCTH, BBICTYNAOLIEH B KAYECTBE HAYaJIbHON
TOYKH, U MPOXOAAT B HANpPABICHUH, IMPOTUBOIMOJONKHOM 3JIEKTPOJUTHUECKON PA3AENIUTEIbHON
CTEHKE.

B cooTBeTCTBUM C BBIIEYKAa3aHHBIM ACMEKTOM KaXKAbIM MEPBBIM MJIOCKUNA MPYKUHHBIA
3JIEMEHT MPEANOYTUTENBHO W30THYT MO HAIMNPABJIEHUIO K APYrOM NMEpBOM OMOPHOM YaCTHU Mapbl
NEPBbIX OMNOPHBIX 4YacTed B TOM MECTE€, KOTOPOE€ HAXOAMTCS HAa pPACCTOSTHUH, PaBHOM
PACCTOSTHUIO OT KPEMNEeXHOM 4acTH A0 MeCTa COESAUHEHUs MEPBOM OMOPHON 4acTH U BTOPOH
onopHoi yactu. Kpome TOro, Kkaxkaplii MepBBIM IUIOCKUM  HNPYKUHHBIA  OJIEMEHT
MPEANOYTUTEIPHO MPOXOAUT MNAPAUIEIBHO HAMpPABIEHUIO, B KOTOPOM IMPOXOJAT IEpPBBIE
OINOPHBIE YaCTH, B HAINPABJIEHUU OT OJJEKTPOJMTHUECKON Pa3feNUTEeNbHOW CTEHKH A0 MECTa,
KOTOPO€ HAXOAUTCS HAa PACCTOSIHUM, PABHOM PACCTOSHHUIO OT KPEMEeXHOM 4acTh 10 MecCTa
COEVHEHUs] MEepPBOM OMOPHOM 4YacTU M BTOPOHW ONOPHOM 4YacTH, a 3aTe€M MNPEANOYTUTEIBHO
W30THYT B HAIPaBJIEHUU APYTOW MEPBON OMOPHON YaCTHU Mapbl MNEPBBIX OMOPHBIX YaCTEH B TOM
MeCTe, KOTOPO€ HAXOAUTCS] HA PACCTOSTHUH, PABHOM PACCTOSIHUIO OT KPEMEKHOM YacTH 10 MeCTa
COEIHEHUSI.

B coOTBETCTBUU C BBILIEU3NIOKEHHBIM aCIIEKTOM KaXKIbIH Psii PY>KUH NPEANOYTUTEIBHO
BKJIFOYAeT B ceOs MPYXUHHBIN OJOK, B KOTOPOM C YepEAOBAHHUEM PACIOJIOKEHO MHOXKECTBO
NEPBbIX IIOCKUX MPYKUHHBIX 3JIEMEHTOB M MHOXECTBO BTOPBIX IUIOCKMX IPYXXKHUHHBIX
3JIEMEHTOB.

B cooTBeTrcTBUM C BBIIIEU3JIOKEHHBIM ACHEKTOM AAJbHUE KOHLBI MEPBBIX IMIOCKUX
NPYKUHHBIX 3JIEMEHTOB U JAJbHUE KOHIBI BTOPBIX IUIOCKMX IPYKUHHBIX 3JIEMEHTOB
NPEANOYTUTENBHO 00Pa3yIOT U30THYTYIO (pOpMy, KOTOpask SBISETCS BBIMYKJIOH B HANPaBJICHUH
OT JJIEKTPOJIUTHYECKON pa3ieIMTENbHON CTEHKH HAa BUJE B MPOJOJIbHOM CEUYEHHUH.

B cooTBeTrcTBUM C BBIIIEU3JIOKEHHBIM ACHEKTOM AAJbHUE KOHLBI MEPBBIX IMIOCKUX
NPYKUHHBIX 3JIEMEHTOB U JAJbHUE KOHIBI BTOPBIX IUIOCKMX IPYKUHHBIX 3JIEMEHTOB
NPEANOYTUTENBHO 00Pa3yIOT U30THYTYIO0 (pOpMy, KOTOpas SIBISIETCS BBIMYKJION B HAIMPaBIECHUU
OT BJIEKTPOJIMTHYECKON Pa3[eIUTENbHON CTEHKH HAa BUJE B MONEPEUYHOM CE€YEHHUH IIOCKOCTBIO,
NEePNEHAUKYJIAPHON MPOJOIbHOMY HANIPABJICHUIO.

ITonesnbie 3¢ dexTh n300peTeHUs

C BBIIIEONMHUCAHHBIM YOPYIr'UM 3JIEMECHTOM 3BJICKTPOJIMTUYCCKAsA sTYeiKa B COOTBETCTBHU C
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HACTOSIIIUM M300pEeTeHHEM MPAKTUYECKH HE TIOBPEKAAeT MeMOpaHy, TaKyl Kak HOHOOOMEHHast
MeMOpaHa wiu nuadparma, 1 OTHOBPEMEHHO MOKET YMEHBLINTh NMOBPEKIACHNUE 3JIEKTPOIOB IO
CPAaBHEHHIO C OOBIYHBIMH 3JIEKTPOJIUTHYECKUMH suelikamMu. Kpome TOro, ¢ mOMOIIBIO
BBIIIEONUCAHHOTO ~ YIIPYroro  3J€MEHTa MOXKET OBITb  COOTBETCTBYIOIIUM  00pa3oMm

OTPEryJIMpOBaHO TMOBCPXHOCTHOC  HAaBJICHUEC, U TaKuM o6pa30M, SJICKTPOJIUTUICCKOC

>
HANPSKEHUE MOXKET OBITh YMEHBIIECHO.

Kparkoe onucanue ueprexei

Ha ¢ur. 1 mnoxa3zaH cxeMaTH4eCKUH BUA B TMOMNEPEYHOM CEUEHHH OJIoKa
BJIEKTPOJUTHUECKUX SUYEEK C 3JIEKTPOJUTHUYECKON sMEeHKON COrIaCHO BapUAHTY OCYLIECTBJICHUS
HACTOSIIEro N300peTeHHS,

Ha ¢ur. 2 — yBeJIMUYEHHBIH CXEMAaTHYECKUH BHUJ B INEPCIEKTHBE YIPYroro 3JEMEHTa
3JIEKTPOJUTHYECKOH SIMeWKH COTJIACHO HACTOSIIEMY U300PETEHUIO;

Ha ¢ur. 3 — cXeMaTHYeCKHH BHI B MPOAOJIBHOM CEYEHHHU ILIOCKOTO MPYKUHHOTO
5J€MEeHTa YIPYroro »JJEeMEHTa 3JIEKTPOJUTHYECKONW sYeWKH  COrJJaCHO  HAaCTOSIILEMY

H300pETEHHIO;

Ha (ur. 4 — BUA B MOTIEPEYHOM CEUEHUU BJOJIb IIOCKOCTH A-A', 0003HaYeHHOH Ha (ur.

Ha (uUr. 5 — yBEJIWYCHHBIH CXEMAaTHYECKHH BUI B MEPCHEKTHBE, MOSCHSIOMUN APyroi
IPUMED YIIPYTrOro 3JIEMEHTA 3JIEKTPOJUTHIECKOHN SYEHKH COTIIACHO HACTOSIIEMY H300PETEeHHIO;

Ha ¢ur. 6 — rpaduK, TOKA3bIBAIINI COOTHOIICHNE MEXKAY BEJTUYHMHON CXKATHS TIIOCKUX
MPY>KUHHBIX 3JIEMEHTOB U JIAaBJICHUEM KOHTAKTHOW NMOBEPXHOCTH B IPUMEPE U B CPABHUTEIILHOM
puMepe,

Ha ¢ur. 7 — rpaduK, TOKA3bIBAIIINIA COOTHOIIEHNE MEXAY BEJTUYHMHON CXKATHS TIOCKUX
MPY>KUHHBIX 3JIEMEHTOB M HArpy3KOW Ha OAWH IJIOCKUIN MPYKUHHBIM 3JIEMEHT B IIPUMEPE U B
CPaBHUTEJIBHOM IIPUMEDE.

Ocy1ecTBieHne N300peTeHHs

BapuaHTbl ocyInecTBIeHHs HACTOSALIETO M300peTeHns OyAayT MOApOOHO ONMUCaHBI HUKE
CO CCBUIKOH Ha YEPTEXKU.

Ha ¢ur. 1 mnoxa3zaH cxeMaTH4eCKUH BUA B TMONEPEYHOM CEUEHUH OJIoKa
3JIEKTPONIMTUYECKUX STY€EK MPUMEHUTENBHO K DJIEKTPOJIUTHYECKON sSUEHKe COOTBETCTBYIOLLETO
BapHaHTa OCYINECTBJICHUS] HACTOsIIIero n3ooperenus. [TokazaHHbIl OJIOK 1 3JEKTPOTUTHUECKHX
sYeeK TpeAcTaBiIsieT coOoi OJOK OHMOJSIPHBIX BJIEKTPOJIUTHYECKHX sUeeK, COMepKaiuii
AHOAHYIO Kamepy 3, KaTOAHYI0 KaMepy 5 U 3JIEKTPOJUTHYECKYIO Pa3[elUTENbHYIO CTEHKY O,
KOTOpast pa3zessieT aHOTHYIO Kamepy 3 U KaToAHyro kamepy 6. Ha ¢ur. 1 snexrponutudeckas

pa3genuTeNbHasi CTeHKa 6 BBIMOJIHEHA ITyTeM OOBbEAMHEHNSI aHOHON Pa3AeUTENIbHON CTeHKH 6a
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U KAaTOAHOHM pas3menuTenbHOW cTeHkn 6b. Tem He MeHee, Hacrosiiee H300pPETEHHE TaKxKe
MIPUMEHHUMO B Cily4ae, KOra UMeeTCsl OAHA €AUHCTBEHHAs! HJIEKTPOJIUTHYECKAs pa3AeIUTeIbHas
CTeHKa. AHOA 2 pachojio)keH B aHOAHONW Kamepe 3 HalNpOTUB 3JIEKTPOJUTHYECKOMN
pasmenutenbHON creHkn 6. Karon 4 pacnonokeH B KAaTOOHOM KamMepe S5 HampoTUB
3JIEKTPOJIUTUYECKON Pa3ACIUTENbHON CTEHKH 6.

®opma anoma 2 u karoga 4 He orpaHuydeHa. Hampumep, MOXXHO HCNOJBb30BAThH
METAJUTUYECKYI0 CETKY, CETOYHBIN 3JIEMEHT M IUIETEHbIN 3JeMeHT. UTo kacaercs karona 4, To
MOXHO MPHUMEHSTh KaTOA, B KOTOPOM Ha MOBEPXHOCTh MOJJIOKKH, BBIIOJHEHHON U3 HUKEIS WU
HUKEJIEBOTO CIUTaBa M HWMEIOINEH BBIIICYIIOMSHYTYIO (OpMY, HAHECEHO SJIEKTPOIHOE
KaTAJIMTUYECKOE BELIECTBO, TAKOE KaK CJOH, COmepXKalluil MeTalsl U3 IUIATUHOBOW IPYIIBI,
CJIOH, COAEpsKalUi CKEJIETHBIA HUKEJEBBbIM KaTalIW3aTOp TUAPUPOBAHMS, WU CJIOW HUKEJS,
coAep KAl aKTUBUPOBAHHBIN yriiepoa. UTo kacaercsa aHoAa 2, TO MOKHO MCHOJIb30BaTh aHOJ,
MOJY4YECHHBIM  MyTEM  HAHECEHUs  JJIEKTPOJUTHUYECKOrO  KATAIUTHYECKOrO  BEINECTBa,
COZAEp KaLIero MeTajul IJIATUHOBOM TIPYNNbl WM OKCHJA MeTaljla IUIATUHOBOW IpPyMIbl, Ha
MOBEPXHOCTh TIOAJIOXKKH, HMEIOINeH BBIEYNMOMSIHYTYI0 (OopMy, KOTOpas BBINOJHEHA U3
TOHKOIUIEHOYHOT'O METaJJIa, TAKOTO KaK TUTaH, TAHTAJ WIN LUPKOHUMN, UIIN U3 UX CIUIaBa.

B Onoke 1 31eKTPONMTHUECKUX SYEeK B AHOTHOW KaMepe 3 pacroJIOKeH 3JEMEHT 7,
VAEPKUBAKOLIUNA aHOA. DJEMEHT 7, YAEP)KUBAIOIIUM aHOJ, COSANMHEH MOCPEICTBOM CBAapKH C
AHOJOM 2 U DJEKTPOJUTUYECKON pa3AenuTeapHONl CcTeHko 6. Tem cambiM, aHon 2 H
SJIEKTPOJIMTUYECKAs] pa3ieNuTeIbHass CTEHKa O 3SJIEKTPUYECKH COEAMHEHBl APYr C APYrom
MOCPENCTBOM 3JIEMEHTA 7, YAEPKUBAIOLIETO aHOA.

B Onoke 1 3neKTPONUTHYECKHX siU€EK B KATOMHOM KaMepe S5 pacroyioKeH YHpyruit
snemMeHT 10. Ynpyruii snemeHT 10 COCTOUT U3 MHOKECTBA YAECPKUBAOLINX NPYKUHBI yacTer 30
U BYX psaoB 40 NPyKUH, BBINOJHEHHBIX HAa KAXKIOW yAEp:KHUBArOLEH npyxuHbl yactu 30.
Ynpyruii aseMeHT 10 KOHTAKTUPYET C BJIEKTPOJUTHUECKON Pa3aeNUTEIbHON CTEHKOMN 6. Psabl
40 mpyXUH KOHTAaKTUPYIOT ¢ KarogoM 4. Takum oOpaszom, katox 4 W 3JIEKTPOJIUTHYECKAs
pasfenuTenbHas CTEHKAa O 3JIEKTPUYECKH COCIUHEHBI APYr C APYIOM NOCPEACTBOM YIPYIroro
snemenTa 10.

DNEeKTPOJIUTUYECKYIO SYeMKYy MOAXOASIIEro BapHaHTa OCYLIECTBJIEHHS HAaCTOSIIEro
n300peTeHust CcOOMPAlOT JJIsl  WCIOJIb30BAaHMSA IIyTEM MOKPBITHS MHOXecTBa OyokoB 1
3NEKTPOJUTHUYECKHX siueeKk MeMOpaHoH 8, Takol Kak HOHOOOMeHHast MeMOpaHa wiu auadparma.

Ha ¢ur. 1 nmokasan npumep, B KOTOpOM ynpyruii snemeHT10 pacrtonoxkeH B KaTOTHOU
Kamepe S5, HO ynpyruii aneMeHT 10 Takke MOXKeT ObITh PacIoJIOKEeH B aHOJAHOM Kamepe 3.

Ha ¢ur. 2 noka3aH yBeNMUEHHBIH CXEMAaTHYECKHH BUA B NEPCIEKTHBE YIPYTroOro

JJIEMCHTA, COOTBETCTBYIOLLIECTO BHGKTpOHHTH‘{eCKOﬁ sTIEHKE COTJIaCHO HACTOALIEMY
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nu3o0pereHuro. Ynpyruid siaemMeHT 10 cocront u3 kpenexkHoil dactu 20 M yAep>KHUBarOLIeH
npykuHbel dactu 30. YaepskuBaromas npyxkuHbl dacTh 30 BKimouaeT B cebs mapy mNepBbIX
onopHbIX 4actedl 31 m BTOpPYHO OmopHyr 4acTh 32 Kpenexnas vacte 20 mpucOeqMHEHa K
MJIOCKON 3JIEKTPOJIUTUYECKON pasaenurenbHol creHke 6. Ilepselie omopuele wactu 31
NPEACTABISIFOT COOOH 3JIEMEHTBI, KOTOPBIE MPOXOIAT OT KpernekHoi sactu 20 B CTOPOHY OT
SJEKTPOJIMTUYECKON pasaenuTenbHOM CcTeHku 6. Ilepeele omopHele 4wactu 31  maphl
PacoIOKEHbI MapajuIebHO APYT APYTY B IJIOCKOCTHU 3JIEKTPOAHOM pa3ieIuTeNbHON CTEHKH O.
Bropas onopHas yacte 32 coenUHsET APYT C APYTOM KOHIBI NAaphl NEPBBIX ONOPHBIX YacTel 31
C MPOTUBOMOJIOKHOM CTOPOHBI OT 3JIEKTPOJUTHUYECKOM  pa3leIUTEIbHON CTEHKH 6.
Y nepkuBaroinast Ipy»kKUHbI 9acTh 30 BBIMOJHEHA MyTeM OOBEANHEHHS TIEPBbIX OTIOPHBIX YaCTeH
31 u BTOPO¥ ONOPHOMN YacTu 32.

B nmpumepe Ha ¢ur. 1 u 2 nepBble onopHbIe YacTH 31 pacroyoKeHbl TaK, YTO MPOXOIAT
MEePIICHANKYJSIPHO BJIEKTPOJUTHUECKON pa3AeUTENbHON CTEHKE 6, HO HACTOALIUN BapHaHT
OCYILECTBJIEHUs] HE OrpaHWYeH TakoW KoHCTpykuueil. OnHa U3 mepBbIX OMNOPHBIX uacTedl 31
MOJKET OBbITh PACIOJIOKEHA IO/ HAKIIOHOM OTHOCHTENBHO APYIroi mepBoi onopHoi yactu 31. B
3TOM citydae o0e mepBble ONMOPHBIC YacTH 31 MOTYT ObITh HAKJIOHHBIMH, JINOO TOJBKO OJIHA U3
NEePBbIX OMOPHBIX Hactel 31 mosker ObITh HakIoOHHOW. Kpome Toro, B mpumepe Ha ¢ur. 1 u 2
KOHIIBI NEPBBIX OMNOPHBIX 4YacTed 31 pacmosokeHbl HA OJHOM M TOM K€ PACCTOSIHUU OT
ANEKTPOJUTHUYECKONH pa3feNUTeNbHON CTeHKH 6, a BTOpasi ONMOpHas 4acTh 32 MPUOIM3HUTENBHO
napajieJbHa 3JEKTPOJUTHUYECKON pa3faeauTenbHOu cTeHke 6. OmHAaKO HACTOALINN BapUaHT
OCYLIECTBJICHUsI HE OrpaHW4YeH TakOoW KOHCTpykumein. KoHubl nepBbIx OmnopHeIx dactel 31
MOTYT OBITb PACIOJIOKEHBI HA PAa3HBIX PACCTOSHUAX OT SJEKTPOJUTHYECKON pPa3IeNUTEeNbHON
CTEeHKHM O, Tak 4TO BTOpas ONOpPHAsl 4acTb 32 HAKJIOHEHAa OTHOCUTENBHO 3JEKTPOJIUTHYECKOU
Pa3eNUTENbHON CTEHKH 6.

Kaxnas ynep:xusaromas npy>kuHsl 4actb 30 comepxkut asa psaa 40 npyxuH. Psaner 40
MNPYKUH MNPOXOJAT B HANpPABJIEHUH, B KOTOPOM MApajUIEIbHO APYT APYTY PaACIOJIOKEHBI IBE
nepsble onopHsle Yactu 31. Jlpyrumu cinosamu, psabl 40 NPy>KUH IPOXOAAT NEPIEHAUKYISIPHO
HAIPaBJICHUIO, B KOTOPOM B yIPyrom syeMeHTe 10 pacnosio:KeHO MHOKECTBO YAECPKUBAOLINX
npy>kuHbI yacteit 30.

Onun psp 40 npyxuH oOpa3oBaH NyTeM OOBEIUHEHHS MHOXKECTBA MEPBBIX IUIOCKUX
MPY>KUHHBIX 3JIEMEHTOB 41 U MHOK€CTBA BTOPBIX IUIOCKUX NPYKUHHBIX 3JIeMEeHTOB 42. Ilepsrie
MJIOCKUE MPYKUHHBIE 3JIEMEHTBI 41 U BTOPBIE INIOCKUE MPYKUHHBIE 3JIEMEHTHI 42 pacOIOKEHBI
B BHUJIe TpeOHS B HANPABJIEHUH, B KOTOPOM MapaJUIeIbHO APYT APYTY PACHOJIOKEHBI ABE TIEPBBIC
ONOpHBbIE 4acTH 31, TO €CTb B HANPABJICHHWH, MEPIEHAUKYJSIPHOM HAIMpPABIECHUIO, B KOTOPOM

PacCIoIOKEHO MHOKECTBO YAECPKUBAKOIUX NPyxkuHbI yacteil 30. B onHoM psiay 40 npyxuH psia



7

MEePBBIX MNIOCKUX MPY>KUHHBIX 3JIEMEHTOB 41 U psiAg BTOPBIX IJIOCKUX MPYKUHHBIX 3JIEMEHTOB 42
napajuiebHbl APYT APYTY.

IlepBble MOCKME TPY>KUHHBIE 3JEMEHTHI 41 OTXOAAT OT mMepBOM OMOpPHOM 4YacTu 31,
BBICTYMAIOLIE B KA4eCTBe HAYAJIBHOW TOYKH, W IPOXOASIT B  HANPaBIEHUU OT
SJIEKTPOJIMTUYECKON PAa3AeNUTENbHON CTeHKu 6. JIpyrumMu crnoBamu, IEpBble IIJIOCKHE
NPYKUHHBIE 3JeMeHTel 41 mpoxomar B CTOpOHY Karoaa. llepseie miiockue mNpy>KUHHBIE
3JeMeHThl 41 OTXOAAT OT BHYTPEHHEHW 4acTH MEepBOM OMOpHOW 4dacTh 31, BBICTyHmamollell B
Ka4yecTBe HauajbHOM TOUKU 41A, U COrHyThHl B CTOPOHY APYroi nepsoil omopHoil dactu 31
(IpyruMu cioBamH, B HAIPABJIEHUU BTOPBIX IJIOCKUX MPYKHUHHBIX 3JIEMEHTOB 42, HAXOASIINXCS
B TOM e psny 40 npyxkwH) B Mecte (B HanbHeleMm HasbiBaeMoM "Toukoi 41B cruba'),
KOTOpPOE€ HAXOAMUTCS Ha PACCTOSIHUHM, PABHOM PACCTOSIHUIO OT KpemexkHoW yactu 20 10 MmecTa
COEIMHEHHUs mepBol onopHod 4vactu 31 u BrOpoil omopHo#t vactu 32. B mpumepe Ha ¢ur. 2
nepBble MJIOCKHUE MPYKUHHBbIE 3J1eMeHTHl 41 mpoXxoAsT OT HavaibHOM Touku 41A napasnenbHO
HAIPaBJIEHUIO, B KOTOPOM MPOXOAUT NepBas OMOpHas 4acTb 31 OT 3JIEKTPOIUTHYECKON
pa3eNnuTeNbHON CTEHKHU 6, B TpeesiaX nepBoi onopHoi yactu 31 no Touku 41B cruba, a 3atem
crubaroTcsl B HANPaBJIEHUHU TUIOCKOCTH BTOPOH OMOPHOH yacT 32 B MeCTe, COOTBETCTBYIOLIEM
touke 41B cruda. Kpome TOro, KOHIIBI MEPBBIX TUNIOCKUX MPYKHHHBIX 31€MEHTOB 41 COTHYTHI B
HAMPAaBJICHUH OT JJIEKTPOJUTHYECKON pa3lelIuTeNbHON CTeHKHn 6 (B CTOpPOHY Karoma B
MOKAa3aHHOM IpUMeEpe), KaK ONMMCAHO BBILIE, B IUIOCKOCTH BTOPOH omopHOH Hactu 32. B cnydae
HACTOSILIETO BApUaHTa OCYILNECTBJIICHUS HadalbHAas TOYKA MEPBbIX IUIOCKUX MPYKUHHBIX
3JI€EMEHTOB 41 MOXKET HaXOAUTHCS HA IPAHULIE MEXAY MEPBON ONOPHON 4acThiO 31 U KpenexHON
yacTeio 20. JinHa MepBhIX TUIOCKUX MPYKUHHBIX 3J1eMEHTOB 41 MOKeT ObITh U3MEHEHa MyTeM
WU3MEHEHUS MOJIOKEHUS] HAYaIbHOW TOYKH.

Bropele mnockue npyKUHHBIE 3JEMEHTHI 42 OTXOOAT OT BTOPOH OMNOPHOW 4YacTu 32,
BBICTYMAIOUIEI B KA4eCTBE HAYAJIBHONW TOYKH, W IMPOXOAIAT B HANPAaBICHUU OT
SJEKTPOJIMTUYECKON PAa3AeNUTEeNbHON CTeHKH 6. JIpyrumMu CJI0BaMH, BTOpBIE IIJIOCKHE
NPYKUHHBIE 3JIEMEHTHI 42 POXOIAT B CTOPOHY KaTona. B mpumepe Ha ¢ur. 2 BTOpbIE TUIOCKHE
NPYKUHHBIE 3JIEMEHTHI 42 MPOXOAAT OT HAYaJIbHOW TOUKHM 42A mpUOTU3UTETHPHO NapajuieIbHO
BTOPOMY OIOPHOMY 3JIEMEHTY 32 B CTOPOHY Psifia MEPBBIX IUIOCKHUX MPY>KUHHBIX 3JIEMEHTOB 41,
KOTOpBI oOpa3yer mapy B TOM ke psiae 40 mpykuH, a 3aTeM CrudarOTCsl B HAIMPABJICHHU OT
SJICKTPOJUTHYECKON pa3fenuTeNibHOd cTeHkn 6 B Touke 42B cruba, Haxopmsiueics B
MPOMEKYTOUYHOM IOJIOJKEHHH. BTOpBIE TIIOCKHE MPYKUHHBIE 3JIEMEHTHI 42 MOTYT UMETh (hOpMYy,
IIPU KOTOPON OHHU COTHYTHI OT HadyajJbHOM TOYKU 42A B HamlpaBI€HUU OT AJIEKTPOIUTHYECKOU
Pa3eNUTENbHON CTEHKH 6.

Mopaynb yOpyrocTu MepBbIX MIOCKUX MPYKUHHBIX 3J1eMeHTOB 41 MoskeT ObITh H3MEHEH
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NyTeM U3MEHEHHsI OOIIel IINHBIL, IJIHHBI HAKJIIOHHOTO YYaCTKa, BEJIMYUHBI Cruda U T.J. IEPBBIX
IJIOCKUX TMPYXKUHHBIX 3JeMeHTOB 41. Moaynps ynpyrocTd BTOPBIX IUIOCKHX MPYXXKHUHHBIX
37eMEHTOB 42 MOXKeT ObITh M3MEHEH NyTeM HM3MEHEHHs OOIIell NJIMHBI, JJIMHbI HaKJIOHHOTO
y4YacTKa, BEJIMYUHBI Cri0a U T.A. BTOPBIX MNIOCKUX MPYKUHHBIX 3JIEMEHTOB 42. Pa3Mepbl mepBhIX
TUTOCKUX MPY’KUHHBIX 3JIEMEHTOB 41 M BTOPBIX TUIOCKUX MPYKUHHBIX 3JIEMEHTOB 42 MOTYT OBITh
COOTBETCTBYIOIIUM 00pa3oM MojoOpaHbl C YYETOM MOBEPXHOCTHOIO JABJICHHUS, OKa3bIBAEMOTO
yOPYTUM 35ieMeHTOM 10, maBsimuM Ha 3JeKTpoa (KaToj B MOKa3aHHOM npumMepe). B HacTosimem
BAPUAHTE OCYLIECTBJECHUS MEPBbIE IUIOCKHE MPYKUHHBIE 3JeMeHTbl 41 NpeAanoYTUTEIBHO
JUIMHHEE, Y€M BTOpPBIE INIOCKHUE NMPYKUHHBIE 3JIEMEHTHI 42.

B HacTrosieM BapuaHTE OCYILIECTBJICHHs NEPBbIE MUIOCKUE MPYXKUHHBIE 3JIEMEHTHI 41 1
BTOPBIE IJIOCKUE MPYKUHHBIE 3JIEMEHTBI 42 PacHoOJIOKEHBI C YePENOBAaHUEM IO MEHBLIEH Mepe
Ha ydacTke B mpenenax psaa 40 mpyxuH. B npumepe Ha ¢ur. 2 nepBbie TUIOCKUE MPYKUHHbIE
37eMeHTHI 41 1 BTOpBIE IJIOCKUE MPYKUHHBIE 3JIEMEHTHI 42 pacMoJiO>KeHbl C YepeAOBaHUEM B
rpynmne 43 mpyKWH, MOKa3aHHbIX Ha ¢urype. Ecnu paccmarpuBaTth rpynmny 43 mpyXuH Kak
OTHENbHBIN OJIOK, 4TO oAuH psix 40 mpyKUH 00pa30BaH MOCPEACTBOM BBICTPAUBAHHS MHOKECTBA
rpynn 43 npyxuH. IlosToMy mnepBble IJIOCKME MPYKMHHBIE O3J€MEHTbl 41 sBIsAtOTCA
HEMPEPBIBHBIMY MEKy COCEAHUMH rpynnaMu 43 npy>KuH.

B xauecTBe anpTEpPHATUBHOIO INpUMEPA, BTOPBIE IUIOCKUE IPYKUHHBIE 3JIEMEHTHI 42
MOTYT OBITh HETIPEPBIBHBIMU MEXKAY COCEOHUMHM Ipynnamu 43 mpykuH, TUOO NepBbIe TUIOCKUE
NpPY)KUHHBIE 3JeMeHThl 41 W BTOpbIE IUIOCKHE NPYKUHHBIE 3JIeMeHThl 42 MOryT OBITh
PacroyIOKEHBI C YepPeNOBAHUEM IO BCeMy psiay 40 npykuH.

B nmpumepe Ha ¢ur. 2 OTHOIIEHNE YHCIIA NIEPBBIX IIOCKUX MPYKUHHBIX 3JIeMEHTOB 41 K
YUCJIy BTOPBIX IUIOCKUX MPY>KUHHBIX 3JIEMEHTOB 42 B mpenenax OAHOW rpynmel 43 Mpy>KHUH
cocranisieT 4:3. OAHAKO 3TO COOTHOLIEHHE MOXKET ObITh 33JJaHO COOTBETCTBYIOIIMM O0pa3oM C
y4€TOM MOBEPXHOCTHOIO [AaBJICHMs, OKa3bIBAEMOIO yOPYruM jsiemMeHToM 10, massmum Ha
3neKTpos (Ha KaTo B MOKA3aHHOM IpUMepe).

Ha ¢ur. 2 nepseie riockue npykKUHHbIE 31€MEHTH 41 U BTOpBIE TUIOCKHE MPY>KUHHBIC
3J€MEHTHI 42 B pamkax OfgHOro psaa 40 mpy>KMH BBIOJHEHBI TaK, YTO MX KOHIbI BCTABJICHBI
apyr B apyra. Takum oOpa3om, kak mokazaHo Ha ¢ur. 1 u 2, eciu CMOTpETh ¢ HApPABJIECHUS, B
KOTOPOM TPOXOIST TMepBble OMOpHble dacTd 31 (HampaBiieHHe, NEPHEHIUKYISIPHOE
HAMPABJICHUIO PACIOJIOKEHUS YIEP)KUBAIOIINX MpPYXUHbI vacteil 30), TO KOHIBI IMEPBBIX
IJIOCKMX TMPYKUHHBIX BJEMEHTOB 41 H BTOPBIX IUIOCKMX MPYXUHHBIX 3JIEMEHTOB 42
MepecekaroTcss Apyr ¢ Apyrom. TeM He MeHee, HACTOSIIIMI BAapUAHT OCYILECTBJICHUS HE
OTPaHWYEH TAKOH KOHCTPYKLHEH, W KOHIbI IUIOCKUX NMPYKUHHBIX 3JIEMEHTOB HE OOS3aTENIbHO

JOJDKHBI IEPECEKATHCA APYT C IPYTOM.
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Tax xax nauHA U popMa MepBBIX UIOCKUX MPYKUHHBIX 3JIEMEHTOB OTJINYAETCS OT JJIMHBI
U (OPMBI BTOPBIX TUIOCKUX MPYKHHHBIX 3JIEMEHTOB, TO OHH OOJaJar0T Pa3IMYHBIMH MOIYJISIMU
ynpyroctu. IlyreM u3smeHeHus: pa3MepoB MPY>KUHHBIX 3JIEMEHTOB, COOTHOLIEHHSI YHCIIa MIEPBBIX
IUIOCKUX TIPYKUHHBIX 3JEMEHTOB K YUCIY BTOPBIX IJIOCKUX MPYKUHHBIX 3JIEMEHTOB U T.A.,
MOXKHO HU3MEHUTb MOJyJb YIPYrOCTHM BCero ymnpyroro osiemeHTa. IloaToMy MOXHO
KOHTPOJIUPOBATH TPpeOyeMOe OBEPXHOCTHOE JAaBJICHHE.

Hanpumep, 94icio ToUeKk KOHTAKTa C 3JIEKTPOAOM (KaToaoM 4 B MOKAa3aHHOM IMPHUMEpE)
MOXKHO YBEJUYUTb IyT€M BBINOJHEHUS IBYX PSAAOB MPY)KUMH Ha OAHONH €IUHCTBEHHOM
yIEPKUBAIOLIEH MpPY)KMHbI 4YacTU. B pe3ynbTaTe, MO CPaBHEHHIO C OOBIYHBIM YIPYTHM
3JIEMEHTOM, OIMCAaHHBIM B IAaTEHTHOM jauTeparype 1, Harpyska, OKas3blBaemasl Ha KaKIbli
TUTOCKUH MPY>KUHHBIA 3JIEMEHT, MOJKET OBITh YMEHBIIEHA, HECMOTPS ke Ha TO, YTO IUIOIIAAb
MOBEPXHOCTH YIIPYTOro 3JIEMEHTA OCTAETCs TOM K€ CaMOH.

VYuurbiBas BBILIEU3JIOXKEHHOE, YIPYTrUi »3JI€MEHT B COOTBETCTBUU C HACTOSIIUM
BAPUAHTOM OCYIIECTBICHHS MOET IMOJABJIATh YPE3MEPHOE IaBJIEHHE Ha MEMOpPaHy M MOXKET
MPEMsITCTBOBATh MOBPEXACHUIO CaMoro 3jekTpoaa. Kpome Toro, myTeM COOTBETCTBYIOLIETO
PEryJIrpoOBaHMs TOBEPXHOCTHOTO MAABJICHHS SJEKTPOJUTHYECKOE HAMPSDKEHHE MOXKET ObITh
YMEHBIIIEHO.

Kpome Toro, 4roObl CHU3UTH SJEKTPOJUTHUECKOE HANPSDKEHWE, MPEATOYTUTENHBHO
PaBHOMEPHO MPIDKUMATh aHOJ M KaTOJ K MeMOpaHe M yAep:KUBaTh 00a 3JIEKTPOJa TaK, YTOOBI
OHM OBUIM IUJIOTHO TMOJOTHaHBI K MeMmOpane. UToObl chenmaTh JdaBJICHHE HA SJIEKTPOJIBI
PaBHOMEPHBIM, HEOOXOAWMO YBEIMYUTH UYUCJIO TUIOCKUX MPYKHHHBIX 3JIEMEHTOB. YTPYTHi
3JIEMEHT B COOTBETCTBMM C HACTOSIIMM BapUAaHTOM OCYIIECTBJIEHUS TaKXKe MOXET CHU3UThb
SKCIUTYaTALlMOHHbIE PACXOJbl, CBS3aHHBIE C JJIEKTPOJUTHYECKON SYEHKOH, MOTOMy dYto 00a
3JIEKTPOJA MOTYT OBITh O0JIEe PABHOMEPHO IMOAOTHAHBI K MEMOpaHe 10 CPABHEHHIO C TATEHTHON
nutepatypoil 1. Kpome Toro, B ynpyrom sjieMeHTe B COOTBETCTBUM C HACTOSIIIUM BapHUAHTOM
OCYILIECTBJIEHUs] MOXXHO YBEJIHYUTh YHCJIO MPYKUHHBIX 3JIEMEHTOB, He TpelOys Kako-immbo
CIIOKHOU 00paboTKH, M, TakuM o0Opa3oM, 3TO TakkKe MNPEANOYTHTELHO C TOYKU 3PEHHS
MIPOU3BOJICTBEHHBIX PACXOJIOB MO CPABHEHMIO C YIIPYTHM 3JIEMEHTOM, ONMCAHHBIM B NMATEHTHOMN
aurepatype 1.

Ha ¢ur. 3 npuBeneH cxemarnyeckuii BHI B pa3pe3e B INPOJOJHHOM HAIpPaBICHUU
MEPBOrO MJIOCKOTO MPYKUHHOTO 3JIEMEHTA, MOKa3bIBAIOIUNA y4aCTOK AajJbHEro KOHLA MEPBOro
MJIOCKOTO TIPY:KMHHOTO 3JieMeHTa, m3o0paxkeHHoro Ha ¢ur. 2. Kak mokazaHo Ha ¢ur. 3, B
NPOJOJIBHOM CE€YeHHH (B HAIPaBIIEHHH, B KOTOPOM TMPOXOIAT MEpBbIE OMOpHBIE 4HacTu 31 B
TUTIOCKOCTH 3JIEKTPOJIMTHUECKOH pa3AeNUTEeNbHON CTeHKH 6), y4acToKk S50 majpHEro KOHIA

MEPBOrO TUIOCKOTO TMPYKHMHHOTO 3jeMeHTa 41 umeer H30THYTYIO (GOpPMY, BBINYKIYIO B
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HaTpPaBJIEHUH (KaTO/a) OT 3JIEKTPOJUTHUECKOH pasnenuTenbHoi crenku 6. Ha ¢ur. 3 m3ornyras
dbopma siBNsIeTCst IyrooOpa3Hoi.

Ha ¢wur. 4 nokazan cxeMaTH4eCKUi BUJ B MOTIEPEUHOM CEYEHHHU BIOJb TUIOCKOCTH A-A',
obo3HaueHHo# Ha ¢ur. 3. Kakx mokazano Ha ¢wur. 4, ygacrok 50 majmpHero KOHLA MEPBOTO
IUIOCKOTO TIPYKHHHOTO 3yieMeHTa 41 mMeeT M30rHyTYI (JOpMy, B COOTBETCTBHH C KOTOPOM
MONEPEYHOE CE€UEHUe, MEPHNEeHIUKYJSIPHOE MPOAOJIbHOMY HANPABJICHHUIO MEPBOrO IIOCKOTO
NPY)KUHHOTO  3yeMeHTa 41, sBIAETCS BBINYKJIBIM B HampasieHHH (Katoma) OT
ANEKTPOJUTHYECKOH pasnenuTenbHol creHku 6. Ha ¢ur. 4 wusornyras ¢opma sBisercs
ayroobpasHoi popMoii.

Kak sicHo BumHO Ha (ur. 2, y4acTOK HaJIbHETO KOHIA Ka)XIOTO BTOPOTO ILIOCKOTO
NPYKUHHOTO 3JIeMeHTa 42 TakKe UMEET TaKyro ke (OpMy, YTO M IEPBbIEC MNIOCKHE MPYKIUHHbIE
3J€MEHTHI 41.

B HacrosmeM BapuaHTe OCYLIECTBJIEHUS YYaCTKM JAJIBHUX KOHLOB IUIOCKUX
NPYKUHHBIX 3JIEMEHTOB MOTYT OBITh HM3OTHYTHI TOJBKO B MPOAOJILHOM HANPAaBICHHUH, a
NOTIEPEYHOE CEUeHHE, TIEPIICHANKYJIIIPHOE MPOJOIBHOMY HAIIPABJIEHUIO, MOXKET ObITh IIOCKUM.

Ha ¢ur. 5 nmpuBenen yBenUYeHHbIH CXeMAaTHYECKHH BHUJ B MEPCIIEKTUBE, TOSCHSIIOIINN
APYroil NpuMep ynpyroro 3jJ1€MeHTa, COOTBETCTBYIOLIETO 3JIEKTPOJIUTUYECKON AUelKe COTJIAaCHO
HacrosimeMy n3o0pereHnio. COCTaBISIOIIMM YacTsM, HUACHTHYHBIM COCTABJSIFOIIUM YacTsIM,
MOKa3aHHBIM Ha (QUTr. 2, MPUCBOEHBI TE XK€ CaMble CChIIOYHBIE MO3UIUU. YTpyrui snement 110
Ha ¢ur. 5 oTimyaercs ot ynpyroro snementa 10, mokazaHHOTO Ha (ur. 2, B OTHOIIEHUH (HOPM
Y4aCTKOB JaJIbHUX KOHLIOB MEPBbIX IIOCKUX MPY>KUHHBIX 3JIEMEHTOB 141 M y4acTKOB NaJbHUX
KOHIIOB BTOPBIX IJIOCKUX MPY>KUHHBIX 351eMeHTOB 142 psanos 140 npyxxun. B ynpyrom snemeHre
110, moka3aHHOM Ha QUr. S5, yIaCTKU AAJBHUX KOHLIOB MEPBBIX IJIOCKUX MPYKUHHBIX 3JIEMEHTOB
141 m y4acTku panbHUX KOHLIOB BTOPBIX IUIOCKMX MPYKHHHBIX 3JIEMEHTOB 142 uMerT
U30THYTYIO0 (pOpMy, B COOTBETCTBHH C KOTOPOH y COTHYTOr'O y4acTKa MUMEETCs yroJ Ha BHIE B
MpONOJIbHOM ceueHnHu. Kpome Toro, momepedHoe cedeHue, NEePIeHAUKYISPHOE MPOAOJIBHOMY
HAIPaBJICHUIO, HE COTHYTO U SIBJISIETCS MIJIOCKUM.

ITpu crubarnm nanbHUX KOHLOB MEPBBIX MUIOCKUX MPYKHHHBIX 3J1€MEHTOB 41 U BTOPBIX
IUIOCKUX TPYXUHHBIX 3JIEMEHTOB 42, Kak MokKa3aHo Ha ¢ur. 2—4, miomangs MOBEPXHOCTU
KOHTAaKTa YMEHBINAETCs, KOIAA KaTOA MNPIXKUMAETCs K ynpyromy asnementy 10, u, Takum
00pa3oM, MOXKHO COKPAaTUTh MOBPEKICHNE KaToAa. B HaCTHOCTH, Tak Kak MOMEpPEeYyHOe CeYCHNUE,
NEePIEHNKYIISIPHOE TPOAOJIBHOMY HAIpPABICHHIO, TaKXKe€ HMEET HM30THYTYI0 (GOopMy, Kak
NOKa3aHo Ha ¢ur. 4, TO IIIOLIAb MOBEPXHOCTH KOHTAKTa MOXKHO YMEHBIIUTH ele OOJblue, U
5TO ABJISIETCSl NMPEUMYILNEeCTBOM. TemM He MeHee, IUIOLIAAb IMOBEPXHOCTH KOHTAKTA MEXIY

KaToJIOM W ympyruMm sjemeHToM 110 Takke MOXeT OBITh yYMEHBINEHA elie OOJblIe MpU
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BBIMIOJIHEHNH (OpMBI, TOKa3aHHOW Ha ¢ur. 5. Popma, nokasaHHas Ha ¢Qur. 5, obmamaer
NPEUMYIIECTBOM, KOTOPOE 3aKJIFOYAeTCs B TOM, YTO JIETKO BBIMOJHUTH OOpabOTKy MEpBBIX
MJIOCKUX MPY>KUHHBIX 3JIEMEHTOB 141 M BTOPBIX INIOCKUX MPY>KUHHBIX 3JIEMEHTOB 142.

B snexTponuTuyeckoll siuefike B COOTBETCTBHM C HACTOSIIIUM H300PETEHHEM pPa3Mephl
ynpyroro sneMmentra 10, a Taxxke NepBBIX IUIOCKUX MPYXKUHHBIX 3JE€MEHTOB 41 M BTOPBIX
MJIOCKUX MPYKUHHBIX 3JIEMEHTOB 42 MOXKHO OMNpEAEeNUTb B COOTBETCTBUU C IJIOLIAJBIO
MOBEPXHOCTHU BJIEKTPOJAOB JBJIEKTPOJUTHUYECKOW sUEMKU W T.A. YHpyruil snemMeHt 10 MoxkHO
BBITIOJIHUTh, HAIIPUMEP, MyTeM MPOOUBKU METAJUIMYECKOTO JIMCTA, UMEIoLIero tommuny ot 0,1
10 0,5 MM, 1 HENPEPBIBHOTO CrUOaHMs C MOMOLIBIO MPECCOBON (HOPMOBOYHON MALITHHBI, U T.1.
Pasmep mnepBBIX IUIOCKMX NPYXKHUHHBIX 3JI€MEHTOB 41 M BTOpPBIX IUIOCKUX MPY>KUHHBIX
31eMeHTOB 42 cocTrasiset, Hanpumep, oT 1 1o 10 mm B mmpuny u ot 20 10 50 MM B AyIMHY.

B BhlIIETIpUBENEHHOM TNpHMEpPE HUMEETCs TOJBbKO aBa psaa npyxuH. OmHako Qopma
yIOPYroro 3J€MEeHTa B COOTBETCTBUM C HACTOSIIMM H300pETEHHEM HE OrpaHUYeHa 3TUM.
Hanpumep, mexny nByms psaamu 40 NpyKUH MOKET OBITh BBIITOJHEH OTACIBHBIN P PYXKUH,
B KOTOPOM JiBa psiia BTOPBIX IUIOCKUX MPYKUHHBIX 3JIEMEHTOB PACIOJIOKEHBbI IPYr HApPOTUB
apyra.

B BhIeOnNMCaHHOM ~ BapWaHTE  OCYINECTBJICHHS  HWCIOJb30BaHA  OWIOJISApHAsS
sJeKTpoJuTHUecKas sueiika. OgHako ynpyruil 3JeMeHT, ONMUCAHHbIA B HACTOSILEM BapHUaHTe
OCYLIECTBJICHUS, MOXHO NNPUMEHSTh B OJTHOIIOJIAPHOM 3JIEKTPOJUTHYECKOH sTUeHKe.

B BBIIIEONTMCAHHOM BapuaHTE OCYIIECTBJICHUS YIPYTUH 3JIEMEHT ObUT PacIiosIOKEH B
KaTOJIHOU KaMepe S5, HO YIPYTHil 3JIEMEHT TakKe MOXKET OBbITh PaCIIONIOKEH B aHOHOM Kamepe 3.

Ecnu ynpyruil 31€MeHT pacHojiOK€H B KaTOAHOW Kamepe S5, TO YHPYrHH 3JIEMEHT
BBITMIOJIHAIOT W3 MaTepuaia, OONafarolero XOpolled yCTOHYMBOCTBIO K KOPPO3UH B Cpene,
MPUCYTCTBYIOIEH B KAaTOJHOW KaMepe 5. B 4acTHOCTH, B KadecTBe MaTrepuaja A YIpyroro
3JIEMEHTA MOXHO MPUMEHATh HUKEJIb, HUKEJIEBBIN CIUIAB, HEPKABEIOIIYIO CTAJIb U T.1.

Ecnu ynpyruii 31€MeHT pacrofiosKeH B aHOJAHON KaMepe 3, TO B KaueCTBe MaTepuaa Jisi
YIPYroro 3J€MEeHTa MO>KHO MPUMEHATh TOHKOILIEHOYHBIH METAJLJI, TAKON KaK TUTAH, TAHTAJ WU
LUPKOHUH, UK UX CILJIaB.

B cnyuae, xorna 5aeKTpOJIUTHYECKYIO STYEHKY B COOTBETCTBUU C HACTOSIIIMM BapHUAHTOM
OCYILECTBJIEHUS] HCTIONB3YIOT JJIs DJIEKTPOJIN3a BOJHOIO PacTBOpA rajuja MEI0YHOr0 METAIIA,
HapuMep AJIs 3JIEKTPOJIN3a pacTBOPA COJIU, TO HACBILIEHHBIM PACTBOP COJIM MOJAKOT B AHOAHYIO
Kamepy 3, BOAY MK CIa0blli BOAHBIN pacTBOP TMAPOKCHIA HATPUS MOJAIOT B KATOIHYIO KaMepy
5, BBINOJHAKT JJIEKTPOJIU3 MPHU 33JaHHOM CKOPOCTH pacmaga, a 3areM pacTBOp Nocie
BJIEKTPOJIN3A VAAISIOT U3 3JICKTPOJUTHYECKON sueliku. lIpu siextposuse pacTBopa COJU C

UCTIOJIb30BAHUEM 3JICKTPOJINTHUECKON sMEeHKH C HOHOOOMEHHOW MeMOpaHOH, 3JIEKTPOIIH3
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BBITIOJIHSAIOT B COCTOSIHUHM, B KOTOPOM JaBJICHHE B KaTOAHOHN KaMmepe 5 moanep:kuBaercs Oosiee
BBICOKHM, Y€M JIaBJICHHE B aHOJHOH Kamepe 3, Tak 4To MeMOpaHa 8 OJIM3KO MPUMBIKAET K aHOIY
2. B Hacrosiem BapuaHTe OCYIIECTBJICHUS KaTOA 4 yAEPKUBAETCSI C MOMOILBK) YIPYroro
sneMeHTa 10, 1, TakKUM 00pa30M, MOKHO BBITIOJHSTD 3JIEKTPOJIN3, KOTa KaTo 4 paclojoXKeH Ha
3aJaHHOM PacCTOSHUM OJIM3KO K MOBEpXHOCTH MeMOpanbl 8. Kpome Toro, ynpyruii snement 10
B COOTBETCTBHMH C HACTOSIIIUM BAPUAHTOM OCYIIECTBJICHUS UMEET OOJIbINYIO CUJTY YIIPYTOCTH, H,
TakuM 00pa3oM, JaXKe €CJIU NaBJIEHHE CO CTOPOHBI aHOJHON KaMephl 3 YBETMYUBAETCS] BO BPEMs
cbos1, To BO3MOXKHA padoTa, MpHU KOTOPOH MOCJE CHATHUS JABICHUS MOANCPKUBAETCS 3aJaHHOE
paccTosiHue.

IIpumepsnr

Hwuxe OynyT nmonpoOHO onmMcaHbl MPUMEPBI HACTOSALIETO N300PETEHUs], HO 3TH MPUMEPHI
NPUBEINCHBl TOJBKO JUII TOTrO, YTOOBI TMOAXOINAIINM 00pa3oM OOBSICHUTH HACTOsSIIIEe
n300peTeHne, U HacTosIee N300peTeHne HUKOUM 00pa3oM He OrpaHHMYEHO 3THMHU IPUMEPaMU.

ITpumep

Yropyruii 37eMeHT Takoro K€ THIA, KaK TOKa3aHHbIH Ha (ur. 2, ObUT M3rOTOBJIEH
MOCPEACTBOM MPOOUBKY U CTUOAHUS JINCTA W3 YUCTOrO HUKeNst Tonmuaon 0,2 MM, TTonyueHHbIe
TakuM 00pa3oM MepBbIe OMOPHBIE YACTH, BTOPBIE ONMOPHBbIE YaCTH, a TAKXKE IMEPBbIe U BTOPBIE
TUTOCKHUE MPY>KUHHBIC 3JIEMEHTBI YIIPYTOro 3JIEMEHTa MOIPOOHO OMUCAHBI HIKE.

Ynpyruii a1eMeHT

Kpenexnas yacts: 9 Mmm

Ilepsas onopHas 4acTe: 12 MM

Bropas onopnas yactb: 47 MM

Uucno MiIocKUxX MNPy KUHHBIX 3JIEMEHTOB Ha €IMHUIY IUIOIaAN TTOBEPXHOCTH 3JIEKTPOAa
(o0mee YHUCIO TEPBBIX IUIOCKUX MPYKUHHBIX 3JIEMEHTOB M BTOPBIX IUIOCKUX MPYKUHHBIX
3neMeHToB): 9600/mM2

IlepBble mockue Npy>KUHHBIE 3JIEMEHTbI

JUtnHa OT HavyanbHOW TOYKM (cchutouHas mo3uuus 41A Ha ¢ur. 2) mo Ttouku cruda
(ccbutounas mosunust 41B Ha ¢ur. 2): 10,5 Mm

JUtnHa mapajuienpHOro yvacTka (y4yacTka, NapajulelIbHOrO BTOPOHM ONOPHOHM HacTH,
ccputovHas o3uuus S1 Ha ¢wur. 3): 4,5 Mmm

JUTMHA HAKJIOHHOTO y4acTKa (y4acTKa, HAKJIOHEHHOIO OTHOCHUTENBHO BTOPOH OMOPHOU
9acTH, CCbUTOYHAs no3unus 52 Ha ¢ur. 3): 13,5 mm

YTroJ HaKkJIOHa HAKJIOHHOTO yyacTka: 40° OTHOCUTENbHO BTOPO OMOPHOMN 4YacTu

Panuyc KpuBHU3HBI JalbHETO KOHLIA B CEYEHUU B MPOJOJIbHOM HAIPABIEHUU: 2 MM

PaI[I/ch KPHUBU3HbI NJAJIBHETO KOHIA B CCUCHMU B HaIllPABJIICHUU, HNCPHCHAUKYIIAPHOM
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MPOAOCJIBHOMY HampasjeHuto: 1,5 Mmm

BTtopsie miockue npykKUHHbIE 3JIEMEHTBI

JUtnHa mapajuienpHOro yvacTka (y4yacTka, NapajulelIbHOrO BTOPOHM ONOPHOHM HacTH,
ccputovHas o3uuus S1 Ha ¢wur. 3): 4,5 Mmm

JUTMHA HAKJIOHHOTO y4acTKa (y4acTKa, HAKJIOHEHHOIO OTHOCHUTENBHO BTOPOH OMOPHOH
9acTH, CCbUTOYHAs no3unus 52 Ha ¢ur. 3): 13,5 mm

YTroJ HaKkJIOHa HAKJIOHHOTO yyacTka: 40° OTHOCUTENbHO BTOPO OMOPHOMN 4YacTu

Pannyc xpuBU3HBI AABHETO KOHLA B CEYEHUHN B MIPOJOJIBHOM HANPABIECHUN: 2 MM

Panuyc KpuBHU3HBI JajbHEro KOHIIA B CEUYEHMU B HAIPaBJIEHWUH, NEPIEHAUKYJIAPHOM
MPOAOCJIBHOMY HampasjeHuto: 1,5 Mmm

CpaBHuTeNbHBIN IPUMEP

Ynpyruii 31eMeHT B CPaBHUTENBHOM IpuUMepe ObLT U3TOTOBJIEH MOCPEACTBOM MPOOUBKHU
U CruOaHMsI JTUCTA U3 YHCTOTO HUKeJNs TOMmuHON 0,2 MM. YTIpyruii 3JIeMEHT B CPAaBHUTEIIBHOM
npuMepe uMeer (GopMy, COOTBETCTBYIOINYIO (Ur. 7 maTeHTHOHW suteparypbl 1. B Hem Ha
yAepKUBAIOLIEH NPYKUHbl YacTU BBINOJHEH OJWUH ps MPYXHUH, B KOTOPOM ILIOCKHE
NPYXKUHHBIE 3JIEMEHTBbI, COOTBETCTBYIOLIHME BTOPBIM IIJIOCKUM IPYKUHHBIX 3JIEMEHTaM,
PacnoyIOKEHbl C 4YepefnoBaHUEM B J1Ba psiAa APYr HAmpoTUB Apyra. JlanbHHE KOHIBI UMEIOT
dbopmy, MmokazaHHYIO Ha (ur. 5, W HaJpbHUM KOHLIAM MOCPEACTBOM O0OpabOTKM HEe TpuAaHa
ayroobpas3Hast GopMa B CEUEHHH B MPOAOJIBHOM HANPABICHUH WJIM B CEUEHHH B HATPABJICHUH,
NEPIEeHIUKYIIPHOM MPOAOJIbHOMY HalpaBjieHHI0. PasMeppl M T.J. IUIOCKHUX TPY>KUHHBIX
3JIEMEHTOB, COOTBETCTBYIOIIMX BTOPBIM IJIOCKUM MPY>KUHHBIM 3JIEMEHTaM, CIAEAYIOLIUE:

Ynpyruii a1eMeHT

Kpenexnas yacts: 9 Mmm

Ilepsas onopHas 4acTe: 12 MM

Bropas onopnas yactb: 47 MM

Hucso MmIOCKUX MPYKUHHBIX 3JIEMEHTOB HAa €IMHUIY IJIOLIANH MOBEPXHOCTH JJIEKTPOAA:
3200/m>

IIpy>KuHHBIE 371€MEHTbI

JImvHa mapajuIeIbHOTO yYacTKa (y4acTKa, MapajuiesIbHOTO BTOPOM OTIOPHOM 4acTh): 7 MM

JUTnHA HAKJIOHHOTO ydYacTKa (y4acTKa, HAKJIOHEHHOTO OTHOCHTENbHO OMOPHOH 4acTH):
28.5 MM

VYTroJ HaKJIOHA HAKJIOHHOTO yyacTka: 20° OTHOCUTENbHO BTOPOH OMOPHOMN YacTu

Pannyc xpuBU3HBI AAIBHETO KOHLA B CEYEHUHU B ITPOJOJIBHOM HANPABIECHUH: 2 MM

Bennunna cxaTus M KOHTAKTHOE MOBEPXHOCTHOE J[ABJIEHUE YIPYroro 3J€MEHTa

U3MEPSUTH C HCIOJB30BAHUEM YIPYTHX 3JEMEHTOB, KOTOpPble ObUIM IMOJIyYeHbI B IpUMEpE H
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cpaBHUTENbHOM npuMmepe. Ha ¢ur. 6 npuseneH rpaduk, moka3plBarOLUINI COOTHOIIEHUE MEXKITY
BEJIMYMHON CKAaTHUsl IUIOCKMX IPYKUHHBIX D3JEMEHTOB U KOHTAKTHBIM TOBEPXHOCTHBIM
JaBJIEHUEM B MpPUMeEpPEe U B CPAaBHUTENbHOM mpumepe. Ha ¢ur. 6 KOHTaKTHOE MOBEPXHOCTHOE
JABJICHUE [0 BEPTUKAJIBHON OCH NPEACTABIEHO C UCIOJBb30BAHUEM 3HAYEHMS HA 4 MM BEJIUYUHBI
CKaTUsl TUIOCKMX MPYKUHHBIX 3JEMEHTOB B KadyeCTBE HadalbHOro 3HaueHus. Ha ¢ur. 7
npuBeneH rpaduK, MOKa3bIBAOIINNA COOTHOIICHWE MEXKIYy BEJIWYMHOH CKATHS IUIOCKUX
MPY>KUHHBIX 3JIEMEHTOB U HArpy3KOW Ha OAWH IJIOCKUIN MPYKUHHBIA 3JIEMEHT B IIPUMEPE U B
cpaBHUTENbHOM TnpuMepe. Ha ¢ur. 7 Harpy3ka mO BEpTHKAJIbHOW OCH TPENCTaBJIEHA C
UCIIOJIb30BAHUEM 3HAYEHMsI HA 4 MM BEJIWYMHBI CKATHUsS IUIOCKUX MPYKUHHBIX 3JIEMEHTOB B
KaueCcTBE HAYAJIbHOrO 3HadueHus. Harpyska Ha OAWH TIUIOCKUM NPY>KUHHBIA 3JE€MEHT
npeacTasisieT coOOOH 3HaYEeHUE, TTOTyYeHHOE JIeIEHHEM KOHTAKTHOTO NMOBEPXHOCTHOTO AaBIICHHS
Ha oO0lI1ee YHUCiIo TIOCKHUX MPYKUHHBIX 3JIEMEHTOB. B ciydyae mpumepa Harpy3ka mpeacTaBisieT
co0oli cpenHee NO MEPBBIM TUIOCKUM MPYKHHHBIM 3JIEMEHTAM M BTOPBIM IIOCKUM TNPYKHHHBIM
3JIEMEHTaM.

Kak mokazano Ha ¢ur. 6, ynpyruii 3JIeMeHT U3 MpuMepa MPOIeMOHCTpupoBan Oojee
BBICOKO€ KOHTAaKTHOE MOBEPXHOCTHOE [ABJIECHUE, YE€M YIPYIUH 3JIEMEHT U3 CPAaBHUTENIBHOIO
npumepa. Kpome Toro, co ccbutkoil Ha ¢ur. 7, MOHATHO, YTO Harpy3ka Ha OAWH IUIOCKHH
MPY>KUHHBIN 3JIEMEHT B IpUMepe MeHbIe. M3 5TUX pe3ysbTaToB CleAyeT, 4TO YIPYTHil SJIEMEHT
U3 pUMepa MOXKET JIyULIe MTOAABISTH MOBPEXKIEHNE MEMOPaHBbI U 3JIEKTPOA.

IIpoBogmiauch  W3MEPEHUS  HANPSDKEHUs MEXKIy  JJIEKTpogaMu mnpu  pabore
3JIEKTPOJIMTUYECKUX SIYE€EK, B KOTOPBIX YIPYrHe BJIEMEHThI U3 NMPUMEpPA U U3 CPABHUTEIBHOTO
npuMepa OBbLTH YCTaHOBJIEHbI B KAaTOOHOW Kamepe. JTOT 3KCIEPHUMEHT ObUI TNPOBEINEH C
UCTIOJIb30BAHMEM NPOCTOH TIETEHON CEeTKH (MaTepuall. YUCTbI HHUKENb, KaTaJlu3aTop: CIIOMH,
cofepKalui MeTaJul U3 TUTATUHOBOM TPYMIIBI) B KaUeCTBE KaTOJMA U C IUIOTHOCTBIO TOKA IPH
pabote 6,0 kA/M’. B pesynbTaTe HampsbKEHHE MEXIy SJEKTpogamMu cocTasuio 2.9 B mpu
WCIIOJIb30BAHUH YIPYIOro 3JIEMEHTA U3 IMPUMEPA, TOTAa KaK HANPSDKEHUE MEXAY 3JIEKTPOJAMHU
Obuto BbIe 2,96 B mpu HCMONB30BAaHUM YIPYrOro 3JEMEHTAa U3 CPABHUTEIBHOIO IMPHMEpA.
MOoOKHO cKa3aThb, 4YTO STOT pe3yabTaT ObUl OOYCHOBJIEH OONBLINM YHCIOM MPY>KUHHBIX
3JIEMEHTOB B YIPYrOM 3JIEMEHTE W3 NpHUMEpPa MO CPABHEHUID C YIPYTUM OJEMEHTOM W3
CPaBHUTENILHOTO MPUMEPA, YTO MO3BOJIIIO OOJIee MIIOTHO MOJOrHATE 3JIEKTPOIbI K MEMOpaHe.

CHOUCOK CCBUIOYHBIX MO3UIIAH

1 - GJIOK BNEKTPONIUTUIECKUX STUEEK

2 - anon

3 - aHOAHAs Kamepa

4 - xaton
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5 - KaToAHas Kamepa

6 - BJIEKTPOJIUTHUECKAs] PA3ACIUTENIbHAS CTEHKA
6a - aHOZHAs pa3feUTeNbHAs1 CTCHKA

6b - KaToHAs pa3neUTeNbHAS CTEHKA

7 - yIEepKUBAIOIIUI aHOX 3JI€MEHT

8 - MmeMOpaHa

10 - ynpyruii s1eMeHT

20 - kpenesxHas 4acThb

30 - ynep:xuBaroLas Npy>KMHbl 4acCThb

31 - nepsas onopHas 4acThb

32 - BTOpast ONOPHAs 4aCTh

40, 140 - psa npyXuH

41, 141 - nepsble MIIOCKUE NPYKUHHBIE 3JI€MEHTHI
42, 142 - BTOpBIE IJIOCKUE NPY>KUHHBIE SJIEMEHTHI

43 - rpynna npy:uH



16
DOOPMVIJIA U30BPETEHHMA

1. DnexTponauTuueckas suelika, coaep:kallas aHOAHYIO KaMepy, B KOTOPOH pacloJiosKeH
aHOJ;, KATOAHYIO KaMepy, B KOTOPOH PACHONIOKEH KAaTOM, SIEKTPOJUTHUECKYIO Pa3AeIUTEIbHYIO
CTEHKy, KOTOpasl pasfessieT aHOJHYK KaMepy M KaTOAHYI0 KaMepy, U YIPYTHH 3JIEMEHT,
MPUKPEIJIEHHBIN K 3JIEKTPOJUTUYECKON PAa3AEIUTENbHON CTEHKE B IO MEHbIIEH Mepe OAHOU U3
AHOAHOW Kamepbl U KATOAHOU KaMephl,

MIpUYeM YIPYTHH 3JIEMEHT HUMeEEeT YAEPKUBAIOLIYI0 MPYKUHBI 4acCTb, BKIHOYAKOLIYIO B
ceOsl KpENeKHYI0 YacTh, KOTOpasi MPUKPEIUIeHa K JIEKTPOIUTHYECKON pa3ieIuTeIbHON CTEHKE;
Napy NEepBbIX ONOPHBIX YACTEH, KOTOPBIE MPOXOIAT OT KPEMEKHONW YaCTU B MPOTHUBOMOJIOKHOM
OT 3JIEKTPOJIUTHYECKON pa3AeIUTEIbHON CTEHKH HANPABICHHMM M KOTOPBIE PACIHOJIOXKEHBI
napajyieIbHO APYT APYTY, BTOPYIO OMOPHYKO 4HacCTb, KOTOpPasi COEAMHSIET KOHLBI Mapbl MEPBBIX
ONOPHBIX 4YacTeHd Apyr C APYrOM, M [Ba psiAa NPYXKUH, NPOXOASIIMX B HANpPABJICHUH,
MapajyIeJIbHOM HaIpPaBJICHUIO NAPAJUIEIbHOIO PACIIOJIOKEHHS aphl NEPBLIX ONOPHBIX YacTeH,

IIPU 3TOM KKABIH Psii MPY>KUH COCTOUT U3 OOBEIUHEHHUST MHOXKECTBA NEPBBIX MIIOCKUX
MPYKUHHBIX 3JIEMEHTOB, KOTOpPBIE OTXOMAT OT MEPBOM OMNOPHOM YacTH, BBICTYHNAMOIIEH B
KaueCcTBe  HAYAJIbHOW TOYKHM, M  IPOXOASIT B  HANPABIEHUH, MPOTHUBOIMOJIONKHOM
3JIEKTPOJIMTUYECKON pa3NeIUTEIbHON CTEHKE, W MHOXKECTBO BTOPBIX IUIOCKHX MPY>KUHHBIX
3JIEMEHTOB, KOTOPBIE OTXOAAT OT BTOPOH ONMOPHON YaCTH, BBICTYNAOLIEH B KA4eCTBE HAYaJIbHON
TOYKH, U MPOXOAAT B HANpPABICHUH, IMPOTUBOIMOJONKHOM 3JIEKTPOJUTHUECKON PA3AENIUTEIbHON
CTEHKE.

2. DnexTpoiauTHueckas sdelika Mo m. 1, B KOTOpPOH KaXIblii NeEpBbIH MIOCKHM

>
MPY>KUHHBIN 3JIEMEHT U30THYT MO HANIPABJICHUIO K APYroil NepBOM ONMOPHON YaCTH Napsbl NEPBbIX
OINOPHBIX 4YacCTeHd B TOM MECTe, KOTOPOE€ HAXOAUTCSl HA PACCTOSIHUU, PABHOM PACCTOSHUIO OT
KpPENne)KHON 4acTH 0 MECTa COCUHEHUS MEPBOl ONOPHON YaCTHU U BTOPON OMOPHOM YacTH.

3. DnextponuTuyeckas sdelka nmo m. 1 wiM 2, B KOTOPOM KakIblil MepBbIil IJIOCKUN
MNPY>KUHHBIA 3JIEMEHT NPOXOAUT MNapajuIeIbHO HANPABICHHUIO, B KOTOPOM MHNPOXOAST MEpPBBIE
OINOPHBIE YaCTH, B HAINPABJIEHUU OT OJJEKTPOJMTHUECKON Pa3feNUTEeNbHOW CTEHKH A0 MECTa,
KOTOPO€ HAXOAUTCS HAa PACCTOSIHUM, PABHOM pPACCTOSHUIO OT KPEMEKHOW 4YacTh N0 MecTa
COEIMHEHUs NTePBOM ONOPHON 4acCTH U BTOPOU OMOPHON YACTH, a 3aT€M M30THYT B HAIPABJICHUH
ApPYrol NepBOM OMOPHOM YaCcTH Iapbl MEPBBIX ONOPHBIX YacTell B TOM MeECTe, KOTOpOe
HAXOJUTCSl Ha PACCTOSIHUU, PABHOM PACCTOSHUIO OT KPEMEeKHOMN YaCTU O MECTa COSUHEHU.

4. DnekTponuTUYecKas siueiika mo JodoMy u3 nm. 1-3, B KOTOPOH KaKIbIi Psit PYKUH
BKJIFOYAET B ceOsl MPY>KUHHBIN OJIOK, B KOTOPOM C YePEeNOBAHHEM JIPYT C APYTrOM PacIOIOKEHO

MHOXECTBO TIC€PBBIX IIJIOCKUX TMPYXHWHHBIX JJEMCHTOB W MHOXCCTBO BTOPBIX IIJIOCKHUX

MPY>KUHHBIX 3JIEMEHTOB.
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5. DnextponuTudeckas sueiika mo godomy m3 mm. 1-3, B KOTOpPOW IanbHUE KOHIIBI
NEPBLIX IUIOCKUX TMPYXUHHBIX 3JIEMEHTOB M JallbHHE KOHIBI BTOPBIX IUIOCKUX MPY>KUHHBIX
3JIEMEHTOB 00pa3ylT H30THYTYIO (OpMy, KOTOpas SIBISIETCS BBINYKJIOHW B HANPABICHUU OT
3JEKTPOJUTHYECKON PA3NIENIUTENbHON CTEHKH HA BU/IE B TIPOIOJIBHOM CEUSHHH.

6. DnekTponauTuyeckas siaelika mo grodoMy u3 nm. 1-4, B KOTOPOH AajbHHE KOHLBI
NEPBLIX IUIOCKUX TMPYXUHHBIX 3JIEMEHTOB M JallbHHE KOHIBI BTOPBIX IUIOCKUX MPY>KUHHBIX
3JIEMEHTOB 00pa3ylT H30THYTYIO (OpMy, KOTOpas SIBISIETCS BBINYKJIOHW B HANPABICHUU OT
3JNEKTPOJUTHYECKOH pa3feUTEbHON CTEHKH Ha BUJAE B TOMEPEYHOM CEYEHHUU IIOCKOCTBHIO,

NEePNEHAUKYJIAPHON MPOJOIbHOMY HANIPABJICHUIO.
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