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OIIMCAHUE U30BPETEHUA
2420-570328EA/032
IMMAXTOBAHHBIN CEPIEYHUK U DJIEKTPOABHTATEJIb

OOnacTh TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHne

[0001] Hacrosimee wu300peTeHHEe OTHOCHTCS K INUXTOBAHHOMY CEPIAEYHHKY U K
3JIEKTPOABUTATENIO.

JlaHHas1 3asiBKa NPUTSI3a€T HA NMPUOPHUTET 3asBKU Ha maTeHT (Snonws) Homep 2018-
235855, 3apeructpupoBanHoit 17 nekaOpst 2018 roma, conmep:kumMoe KOTOPOH BKJIFOUYEHO B
HACTOSALIUI TOKYMEHT MOCPEACTBOM OTCHUIKH.

YpOBEHb TEXHUKHU

[0002] TpagumuoHHO, W3BECTEH IIUXTOBAHHBIH  CEPACYHUK, OMUCAHHBIA B
HIDKETIPUBEEHHOM IaTEHTHOM JOKyMeHTe 1. B 3TOM IIMXTOBaHHOM CepAeYHHKE, JIMCTbI
3JIEKTPOTEXHUYECKOH CTaIU PSIAOM APYT C IPYTOM CKIIEUBAIOTCS B HAIIPABIEHUH YKIIAAKU.

Crnucok 6ubmmorpaduIecKux CChLUIOK

ITaTeHTHBIE JOKYMEHTBI

[0003] ITarenTHBINH JOKYMEHT 1

He npomenmas sxcnepTusy 3asiBka Ha nareHT (SAnonus), nepsas myOmukamms Ne 2011-
023523.

CymHocTh n300peTeHus

ITpoGnemsl, paspernaeMbie H300peTeHUEM

[0004] CymecTByeT NpOCTPaHCTBO AJIA YJYULIEHUS B COBEPIICHCTBOBAHUM MarHUTHBIX
CBOICTB TPaJULIMOHHOI'O IIMXTOBAHHOIO CEPACYHHKA.

[0005] Hacrosimee wn3zoOpereHre OBUIO BBIIOJHEHO C YYETOM BBILICYTIOMSHYTBIX
00CTOSITENIbCTB, U €0 LIENbIO SIBJISIETCS COBEPIIEHCTBOBAHUE MATHUTHBIX CBOWMCTB.

CpenctBo perieHus: mpoOIeMbl

[0006] UToObl mocTUraTh BbIIIEyKA3aHHOHN LM, HACTOsIIee M300pEeTeHre Mpeiaraet
CeNyIOLIME CPENCTBA.

(1) IlepBblil aCEKT HACTOSIIIETO M300PETEHHs SIBJISETCS IIUXTOBAHHBIM CEPACUYHUKOM,
BKJIFOYAOLINM B Ce0sl MHOKECTBO JIUCTOB 3JIEKTPOTEXHHUECKOW CTaJIH, YJIO)KEHHBIX MaKeTOM
APYT Ha APYyTra U MOKPBITHIX U30JLUOHHBIM MTOKPHITHEM Ha 00EMX UX MOBEPXHOCTSIX, U KIICEBYIO
4acTb, MPEAYCMOTPEHHYIO MEXIY JIUCTAMU 3JIEKTPOTEXHUYECKOM CTalu PsiioM APYT C IPYroM B
HANpaBJICHUH  YKIAOKH U CKOHQUIYPHPOBAHHYIO,  YTOOBI  NPHUKJIEHUBATh  JIHCTBI
SJIEKTPOTEXHUYECKOW CTalu JpPyr K Apyry, IOpU 3TOM JAOJs IUIOIIAAU CKJIEUBaHUS JINCTa
BJIEKTPOTEXHUYECKOW CTalli MOCPEACTBOM KiieeBOW 4actu paBHa 1% wiu Oonee u 40% wnu
MeEHee.

[0007] Koraa nucThl 3J€KTPOTEXHUYECKOM CTaNU PsIOM APYT € IPYroM B HalpaBlIE€HUU
YVKJIaJKU HE 3aKpeluIAloTCS HEKUM CpeNCTBOM, OHU MOTYT CTaHOBUTHCS OTHOCHUTENBHO
cMmelieHHbIMU. C Apyroifl CTOPOHBI, KOTJA JIMCThl AJIEKTPOTEXHUYECKOW CTajau PsAAOM APYT C
APYTOM B  HAaNpaBlIeHUM YKIAAKU  3aKpeIUIAIOTCA, HANpUMep, KPEemeKkoM,  JIUCTHI

SHGKTpOTeXHI/I‘{eCKOﬁ CTaJId 3HAYUTECIbHO HATATHBANOTCA, H, TAaKHM o6pa30M, MAarHuTHBIC



CBOWCTBA IIMXTOBAHHOTO CEPAEYHUKA MOABEPTAIOTCS 3HAUUTEIbHOMY BO3IEHCTBHUIO.

B muxXTOBaHHOM CepAEYHHKE COTJIACHO HACTOSINEMY HM300pETEHHMIO,  JIHCTBI
3JIEKTPOTEXHUYECKON CTalIM PSIOM APYr C IPYrOM B HAIPABIEHUH YKJIAIKU HPUKIEHBAIOTCS
APyr K JpPYyry IOCPEeNCTBOM KieeBblx uacTed. CrenoBaTeNbHO, BO3MOXKHO OTPaHUYHMBATH
OTHOCUTEJIbHOE CMELEHHE MEXY JIUCTAMH SJIEKTPOTEXHUYECKON CTaIN PsIIOM JIpYT C APYTOM B
HAIpaBJIeHUH YKJIAJKH BO BCEM MHOXKECTBE JIMCTOB 3JIEKTPOTEXHUYECKOHM CTanu. 31ech, JOJs
IUIOIAAN CKJIEMBAHUS JIUCTOB 3JIEKTPOTEXHUUECKOH CTalIMu MOCPENCTBOM KJIEEBOH HacTH paBHA
1% wnnm Gonee. CnenoBaTenbHO, CKICHBAHUE JINCTOB SJIEKTPOTEXHUYECKON CTaJId MOCPEACTBOM
KJICEBOH 4YaCTH  TapaHTHPYEeTCs, MW  OTHOCUTEJIbHOE CMELICHHE MEXAYy  JIMCTaMH
SJIEKTPOTEXHUYECKON CTall PSIIOM JPYr C JPYyroM B HANpPaBJIEHUH YKIAIKH MOXKET OBITh
5(¢(}eKTUBHO OrpaHUYEHO, Jake KOIJa, HaIpuUMep, BBINOJHIETCS HAMOTKa B MPOpPeE3b
IIUXTOBAHHOTO cepaedyHuka. Kpome TOro, mMOCKOJBKY CIOCOO 3aKperIeHHusi JIMCTOB
3JIEKTPOTEXHUYIECKOH CTAJIN HE SIBIIIETCS MPHUKPEIUIEHUEM TIOCPEICTBOM Kpeneska, Kak OIMUCAHO
BbIIIIE, & 3aKPEIUIEHHEM TOCPENCTBOM KJIESIero Marepuana, HaTsbKeHUE, CO3/1aBaeMO€e B JIMCTE
3JIEKTPOTEXHUYECKON CTaiM, MOXET ObITh OrpaHH4YeHO. BcienacTBue BBIMIECKa3aHHOTO, MOTYT
ObITh OOeCTIeueHbl MATHUTHBIE CBOWCTBA IIUXTOBAHHOTO CEPIEUHUKA.

Bnpouewm, cxxumaromee HampspKEHHE CO3HAETCSl B JINCTE BJIEKTPOTEXHUYECKOW CTallH,
KOTZa KiieeBast 4acTb oTBepreBaer. CenoBaTeNnbHO, JHCT 3JIEKTPOTEXHHMUECKONW CTaH MOKET
TaK>Ke HATSTUBATHCS MIOCPEICTBOM KJIISSIIIIEr0 MaTepuaia B KJIeeBO YacTu.

B mMXTOBAaHHOM CepAEYHHKE COIJIACHO HACTOSINEMY H300pPETeHHIO A0S IUIOIIAIH
CKJIEMBAHUS JINCTA 3JIEKTPOTEXHUYECKON CTalM MOCPENCTBOM KieeBol dacTu paBHa 40% unu
MeHee. ClenoBaTeNbHO, HATSKEHUE, CO3/1aBa€MO€ B JIUCTE BJIEKTPOTEXHUYECKOW CTajH
BCJICICTBHE KJIEEBOM 4YaCTH, MOXET OBbITh YMEHBLIEHO N0 HHU3KOro ypoBHs. ClenoBaTenbHO,
Jy4lINe MAarHUTHbBIE CBOMCTBA JUUIS LIMXTOBAHHOTO CEPAEYHIKA MOTYT OBITh OO€CTIeUeHbI.

[0008] (2) B muXTOBaHHOM CepAeYHHUKE, OMHCAHHOM B (1), TOJS TUIOMAnU CKIIEUBAHHSI
MoskeT ObITh 1% wmiu Gonee u 20% uimu MeHee.

[0009] Hons mumommanu ckinenBaHust paBHa 20% wnn meHee. CrieqoBaTeIbHO, HATSHKEHHE,
CO371aBaEMO€ B JIUCTE SJIEKTPOTEXHUUECKOH CTajy BCJIEACTBHE KJIEEBOW YaCTH, MOXKET OBITh
JOTIOJTHUTEIBHO OTPAHHYEHO.

[0010] (3) B muxToBaHHOM cepaedHuke, onmucanHoM B (1) umm (2), kiieeBasi 4aCTh MOKET
OBITH MPEyCMOTPEHA BAOJb MEPUPEPHIHOTO Kpasi JINCTA HJIEKTPOTEXHUIECKOH CTaITH.

[0011] KieeBas wacTh pa3Mmemaercss BHOJb NepUPEpUHHOrO  Kpas  JIHCTa
3IEKTPOTEXHUYECKON CTaJIu. CrnenoarenbHo, Harpumep, BpaLICHHUE JIFCTOB
3JEKTPOTEXHUYECKOH CTald MOXKET OBITh OrpaHH4eHO. TakuMm o0pa3oM, BO3MOXKHO JIETKO
NPUMEHSTh HAMOTKY K MPOPE3H LIMXTOBAHHOTO CEPIEYHHMKA U IOIMOJHHUTEIBHO OOECreunBaTh
MarHUTHBIE CBOMCTBA IINXTOBAHHOTO CEPACYHHKA.

[0012] (4) B mmxTOBaHHOM CepAevYHHKE, OMHCaHHOM B (3), obmacTh Oe3 CKienBaHUS
JHCTa 3JIEKTPUUYECKOW CTajiH, B KOTOPOH KjeeBas 4YacThb HE IPEIyCMOTPEHA, MOXKET OBITh
copmHpoBaHa MeXAy OOJACTHIO CKJIEUBAHUS JINCTA BJIEKTPOTEXHUYECKON CTajH, B KOTOPOH

KJIeeBasi 4aCTh MPENyCMOTpPEHa, U nepruepHitHBIM KpaeM JINCTA HJIEKTPOTEX HHIECKOU CTaJIH.



(5) B mmxXTOBaHHOM CepAEYHHKE, OMUCAHHOM B (4), KJieeBasi 4aCThb MOXKET BKJIIOYATH B
ceOsl MePBYIO KJIEEBYIO YacTh, IPEIYCMOTPEHHYIO BJOJIb BHEIIHETO NepU(pepUitHOro Kpasi JIUcTa
3JIEKTPOTEXHUYECKON cTanu, U o0nacTb 0€3 CKJIeHBAHHUS JIMCTAa AJIEKTPOTEXHUUYECKOH CcTanu
MO3KeT ObITh CHOPMHUPOBAHA MEKIY OOJIACTHIO CKJICMBAHUS JINCTA 3JIEKTPOTEXHUUECKON CTalH, B
KOTOpOH mepBasi KjeeBas 4acTb INPENyCMOTPEHa, U BHEIIHUM NepU(epuilHbIM KpaeMm JHCTa
BJIEKTPOTEXHUUECKOU CTaJIH.

(6) B mHMXTOBaHHOM CepAEYHMKE, ONMUCAHHOM B (4) mim (5), KieeBas 4acThb MOXKET
BKJIFOYaTh B Ce0sl BTOPYIO KJEEBYIO 4YacCTh, MNPEIyCMOTPEHHYI BIOJb BHYTPEHHETO
nepuepuiHOro Kpasi JIUCTa 3JEKTPOTEXHUYECKOW CTanu, U objacTb Oe3 CKJIEWBAHUS JIMCTA
3JEKTPOTEXHUYECKOH CTaH MOXKET OBITh CPOPMHPOBAHA MEXKAY OOJACTHIO CKJICHUBAHUS JICTA
3JIEKTPOTEXHUYECKOHN CTaiy, B KOTOPOW BTOpAast KJieeBasi 4acTh MPEOyCMOTPEHA, U BHYTPEHHUM
nepudepUiHbIM KPaeM JINCTA JIEKTPOTEXHUIECKOH CTaIH.

[0013] JIuCT 3/E€KTPOTEXHUYECKOW CTaiH, (POPMUPYIOIIMIA IIMXTOBAHHBIN CEPACYHUK,
NPOM3BOIUTCS IMOCPENCTBOM BBIPYOKH JIUCTA 3JIEKTPOTEXHUUECKOH CTaIN B Ka4eCTBE MaTepraa
ocHOBaHMS. Bo Bpems mporecca BBIPYOKH HaTSDKEHHE BCIEICTBHE IMIPOLECCa BbIPYOKH
NPUMEHSIETCS K MIMPHHE, COOTBETCTBYIOINEH TOJIIWHE IJIACTHUHBI JINCTA 3JIEKTPOTEXHUUECKOM
crami  OT nepudepuiHOro Kpas JHCTa JJEKTPOTEXHMYECKOH CTalnu BHYTPb JIMCTA
3JEeKTpOoTeXHUYeCKOl cranmu. Ilockonpky mepudepuilHbIl Kpaill JucTa 3JIEKTPOTEXHHYECKOU
CTaJIM YIIPOYHSIETCS MOCPENCTBOM HATSIKEHHS, MAJIOBEPOATHO, UTO NepuepuiiHbId Kpai 1mucTa
3JIEKTPOTEXHUYECKOH cTanu Oyaer neopMHpOBaThCA U JIOKAJIBHO MEPEBOPAYMBATHCA. Takum
oOpasom, nedopmanys JUCTa JIEKTPOTEXHUUECKON CTaJId MaJIOBEPOSTHO AOJDKHA MPOUCXOAUTD,
Jaxe Korja NpUKJIeHBaHUE K NepupepuiiHOMYy Kparo JIMCTa 3JEKTPOTEXHHUYECKOW CTaju He
BbinosiHsieTcs. CrnemoBaTenpHO, Jake korzna obnacte Oe3 ckieuBaHus (popmupyeTcs Ha
nepudepuiiHOM  Kpae  JIMCTa  3JIEKTPOTEXHUYECKOW  cTanmy,  aedopmauus — JIUCTa
HNEKTPOTEXHUYECKOW CTal MOXeT ObIThb oOrpaHudeHa. [IpencraBisieTcsi BO3MOXKHBIM
OTpPaHUYMBATH MPUMEHEHUE HW3JUINHErO HATSUKEHUS K JIUCTY SJEKTPOTEXHHYECKOW CTaju
nocpenctsoM (opmupoBaHusi objactu Oe3 CkyeuBaHUs TakuM crocodom. CrenoBaTenbHO,
MOTYT OBITh TOMOJHHUTEIBHO 00eCreueHbl MATHUTHBIE CBOMCTBA IIMXTOBAHHOTO CEPICYHHKA.

[0014] (7) B mMXTOBaHHOM CEpIEYHHMKE, OMHCAHHOM B KakoM-nbo omHoM m3 (1)-(6),
JHUCT 3JEKTPOTEXHUYECKOH CTald MOXKET BKJIIOYaTh B Ce0sl KOJNBLEBYKHO YAaCThb CITMHKU
CepAeYHHKA M MHOMKECTBO 3yOYaThIX 4YACTEH, KOTOPbIE BBICTYNAIOT W3 YaCTH CIUHKA
CepAeYHHKAa B pAJAMAJIbHOM HANPABICHUH YAaCTH CIHMHKH CEpPACYHHKA U Pa3MELIAloTCs C
UHTEPBAJIAaMH B HATIPABJICHUN YaCTH CITUHKH CEPIECYHUKA.

[0015] (8) B miuxTOBaHHOM CepJeYHHKE, OMUCAHHOM B (7), TUIOMAAb CKJIEUBAHUS YaCTH
CIMHKH CEepAEYHUKA MOCPENCTBOM KJIEEBOH 4acTH MOXKET ObITh paBHA WM OOJIbINE TUIOIIATU
CKJIEMBaHUS 3yOUaTON 4aCTH IMOCPEICTBOM KJIEEBOW YACTH.

[0016] Korna mmpuna (pasMep B OKPY’KHOM HAIpaBiIeHHH) 3yO4UaTON 4YacTH SIBISETCS
OoJee y3K0ii 10 CPAaBHEHUIO C IMUPHHOM (Pa3MepOM B pagualibHOM HANPABJICHNUH) YaCTH CIIUHKU
CepAeYHNKA, MAarHUTHBI TIOTOK KOHLEHTPUPYeTCs Ha 3yOuyaTodl YacTh, M IUJIOTHOCTb

MAarauTHOIrO IoOTOKa 3Y6anOﬁ HaCTu UMECT TCHACHLUMIO YBCINYHNBATDHCA. CJ'IeI[OBaTeJ'IbHO, Koraga



HATSDKEHWE MPUMEHSIETCS K JIUCTY 3JIEKTPOTEXHUUECKOHW CTalld MOCPEACTBOM KIIEEBOHM 4acTH, U
HATsDKEHHE MMEET PAaBHOMEPHYIO BEIMYHHY, BIMSHUE Ha MArHUTHBIE CBONCTBA 3yO4aTOH 4acTH
ABNIIETCS OOJBIIMM IO CPAaBHEHHIO C BIUSHHEM HAa MAarHUTHbIE CBOMCTBA YaCTHU CITMHKH
CepAeyHUKa.

IInomane ckieMBaHMUsA YacTU CIIUHKU CEPAEYHHMKA MOCPENCTBOM KJIEEBOHM 4acTH paBHA
win OoJblle IUIOMATU CKJIEMBAaHHs 3yO4aToll YacTH TIOCPENCTBOM KJIEEBOH YacCTH.
CrnenoBarenbHO, NMPEACTAaBNISAETCS BO3MOXHBIM 00€CHEeYMBATH MPOYHOCTb CKIEHBAHUSI BCErO
IIMXTOBAHHOTO CEepPACYHUKA B YAaCTU CIUHKU CEepPAEeYHHMKAa, B TO BpeMs KaK BIMSHUE Ha
YXYALUIEHHWe MArHUTHBIX CBOWMCTB BCIIEICTBUE HATSIKEHUS KJICEBOW YacTH B 3yOuUaTOW 4acTu
OrPaHUYHBAETCS.

[0017] (9) B mmxTOBaHHOM CepIEeYHUKE, OMMCAHHOM B (8), JIUCT 3JIEKTPOTEXHUUYECKOH
CTaJI MOJKET BKJIFOYATh B Ce0sl KOJIbLIEBYIO YaCTh CIIMHKU CEPACYHHKA U MHOKECTBO 3y0YaThIX
9acTel, KOTOPbIE BBICTYNAIOT BHYTPb OT YaCTH CIIMHKU CEPACYHHKA B PAJUATIbHOM HANPABICHUN
YaCTH CIHUHKH CepACYHHKA M PAa3MELIAOTCS ¢ MHTEPBAIAMU B OKPY>KHOM HAIPABICHUU YacTH
CIIMHKHM CepACYHHMKA, KJeeBas YacThb MOXKET BKJIIOYAaTb B Ce0sl TMEPBYIO KIJIEEBYIO YacTh,
NPEAYCMOTPEHHYIO BIOJIb BHEIIHErO MepU(pepuiHOro Kpast JIUCTA 3JIEKTPOTEXHUUECKOH CTaH,
U BTOPYIO KJIEEBYIO 4YacCTh, IPEIYCMOTPEHHYIO BJOJIb BHYTPEHHErO nepuepuitHoro Kpast JIucra
3JEKTPOTEXHUYECKOH CTajH, MEPBO€ OTHOLIEHHE, KOTOpOE SBISIETCS OTHOIIEHHEM IIHPUHBI
¢dparmeHTa nepBOH KJIeeBOH YaCTH, NMPEIYCMOTPEHHON BIOJNb BHEIIHErO Mepu(pepuitHoro kpas
YaCTH CIIUHKU CEPJEYHUKA, K IUPUHE YaCTH CIIMHKU CepAeYHNKa, MOXKeT ObITh 33% minu MeHee,
U BTOPOE OTHOIIEHHE, KOTOPOE SIBJISIETCS OTHOLIEHHEM IIMPHUHBI (hparMeHTa BTOPOH KIIeeBOM
4acTH, MPEAYCMOTPEHHON BIOJIb OOKOBOrO Kpas 3yO4aTroi 4acTH, K IIUpHHE 3yO4aTod 4acTH,
MoxkeT ObITh 10% nnu mexee.

(10) B muxToBaHHOM CepleuHHUKE, OMMCAHHOM B (9), mepBOe OTHOIIEHHE MOXET ObITh
5% wnm Gonee, a BTopoe OTHOIIEHHE MOXKeT ObITh 5% nin Oonee.

(11) B muxTtoBaHHOM cepnaevHuke, onucanHoM B (9) wmnu (10), mepBoe OTHOLIEHUE
MOJKeT OBITh PAaBHO WJIM OOJIbIIE BTOPOTO OTHOIIEHHSI.

[0018] I1epBoe oTHOMmIEHHE paBHO 33% miu MeHee, a BTOpoe oTHommeHue paBHo 10% wunu
meHee. Korma o0a OTHOLIEHUS SIBISIOTCS BBICOKMMHM, JOJISI IUIOLIATU CKJICHBAHUS CTAHOBHTCS
BbICOKOW. (CrenoBarenbHO, IONI IUIOIAAHM CKJIEHBAHHMA MOXET OBITh YMEHBIIEHA JI0
COOTBETCTBYIOLIETO 3HAYCHHS WU MeHee, Harpumep, 40% HiIn MeHee MOCPECTBOM COXPaHEHHS
00OMX OTHOIIEHUI COOTBETCTBEHHO HEOOJIBIINMH.

3neck, Jaxke Korjaa OHO M3 MEPBOTr0 OTHOLIEHHS U BTOPOTO OTHOLIEHHUS SIBISIETCS OUY€Hb
BbICOKUM (Hampumep, Oomnee 50%), a apyroe siBisieTcsi oueHb HM3KUM (Hampumep, 0%), cama
JOJsT TUIOIIAMN CKJIEMBAHUS MOXKET OBITh OrpaHMYeHa COOTBETCTBYIOIIUM 3HAYEHHEM MU
MeHbIUM. OIHAKO, B 3TOM Clly4ae, CYLIECTBYET BEPOATHOCTb TOTO, UYTO CKIEHBAHHE MOKET
OBITh JIOKAJIbHO HEJOCTATOYHBIM B YaCTH CIIMHKH CEPAESYHUKA WU B 3yOUaTON YacTH.

C npyroii CTOpPOHBI, B IIUXTOBAHHOM CepJEYHUKE, IEPBOE OTHOLIEHHE M BTOPOE
OTHOIIEHHE HIDKE HEKOTOPOro 3HAYEHHS, a OHO U3 OTHOILUEHUH SBIISETCS HE OYEHb BBICOKUM.

CJ'IeI[OBaTeJ'IbHO, NPpEACTAaBISIETCA BO3MOXKHBIM JIETKO obecrneynBaTh MPOYHOCTH CKIICUBAHHS B



KOKIOW M3 YaCTH CIHUHKH CepIeYHHKA W 3yOuaToil 4acTh, B TO BpeMsl Kak IOJIS IUIOIIAIu
CKJICUBAHHSI OTPAHUYMBAETCSI COOTBETCTBYIOIINMM 3HaU€HHEM WM MeHbIIuM. Hampumep, koraa
ob0a ortHOwWeHHUs: paBHBI 5% wuau Ooyiee, MPENCTaBISIETCS] BO3MOXKHBIM JIETKO 00eCredYnBaTh
XOPOIIYIO MPOYHOCTH CKJIIEUBAHMS B KAKIOW U3 YaCTH CITUHKU CEepIeYHHKA U 3y04aToi 4yacTH.

[0019] B uenom, ¢popma 3y04aToit 4acTU OTPaHUYMBAETCS] COTJIACHO, HAMPUMEp, YUCITY
TIOJIFOCOB U YHCITy mpopeseil. Takum 00pa3oM, HeJlerko peryJupoBaTh LIMPUHY 3yO0UaTON 4acTH.
C npyroii CTOpOHBI, BIIIEONHCAHHOE OrPAaHUYEHNUE HE BO3HUKAET B YaCTH CIIMHKHU CEPACYHUKA,
U IIUPUHA YaCTHU CIIMHKU CepIeYHUKA MOKET ObITh JIETKO OTperyjupoBaHa. Kpome Toro, 4acthb
CIIMHKU CepJAeYHHKa JOJDKHA O0eCcredmBaTh MPOYHOCTh IJIsl IIMXTOBAHHOIO CEpIEeYHHKA.
CrnenoBatesbHO, IIUPUHA YACTH CIIUHKU CEPIEYHUKA UMEET CKIIOHHOCTD OBITh IIUPOKOH.

BcenenctBue  BBIIEYNOMSIHYTOrO, MOKHO CKa3aTh, 4YTO INMPUHA YaCTU CIHHKHU
CepIeYHHKA HMMEET CKJIOHHOCTh OBITh IIHPE MO CPABHEHUIO C IIUPUHON 3y04aToil HacTw.
CrnenoBaTenbHO, MAarHUTHBIA TOTOK IIHUPOKO PACCEUBAETCS B YaCTH CIIMHKU CEPIACYHHKA B
MOTNEPEYHOM HAIpPaBJICHUH, U IUIOTHOCTb MAarHUTHOTO TMOTOKA B YaCTH CIUHKU CEPACUYHHKA
UMeeT TeHACHIHIO ObITh OoJiee HU3KOH MO CPaBHEHHIO C IJIOTHOCTBIO MAarHUTHOTO TMOTOKA B
3yOuaroii wactm. CremoBaTenpbHO, Ja)Ke KOTAa HATSDKEHHE BO3HHMKAeT B JIUCTE
3JIEKTPOTEXHUUECKONW CTaJId BCIEACTBUE KJIEEBOW YacTH, U HATSHKEHHE BO3HUKAET B YaCTU
CIIUHKHU CEepACYHUKA, BIIUSHUE HA MATHUTHBIE CBOWCTBA CTAHOBUTCSI MEHBIIUM I10 CPABHEHUIO C
TeM, KOTJ]a HaTsDKEHUE BOSHUKAET B 3y04aTOl yacTu.

Korpma nepBoe oTHOMEHHE paBHO WK OOJIbIIIE BTOPOTO OTHOIIEHUS, MOKHO CKa3aTh, YTO
KJIeeBasi 4aCTb PABHOMEPHO pacIpenesieHa B 4YacTH CIUHKU CEPAEUYHHKA MO CPAaBHEHUIO C
3y04aToil 4acThiO. 37€Ch, KaK OMHCAHO BBIIIE, KOrNa HATSDKEHHE BO3HUKAET B YaCTU CHUHKU
CepJIeYHUKA, BIMSIHUE HA MarHUTHBIE CBOMCTBA MEHBILIE 10 CPABHEHUIO C TEM, KOI'TIa HATSKEHHE
BO3HMKaeT B 3yO4aroit yactu. Takum oOpa3om, BIMsSHHE HA MAaTHUTHBIE CBOWCTBA, CO3/JaBAEMOE
Ha JIUCTE DJIEKTPOTEXHUYECKOH CTaIM, MOKET ObITh OrPAHMYEHO 0 HEOOJBIION BEIUYHHBI, B TO
BpeMsi KaK JOJIsl TUTIOINATU CKJIEMBAaHHsI OOECIEUMBAETCS MOCPENCTBOM YCTAHOBJIEHHS MEPBOTO
OTHOIIEHUSI PABHBIM UJIH OOJIBIIMM IO CPABHEHHUIO CO BTOPBIM OTHOIIEHUEM.

[0020] (12) B mUXTOBaHHOM CepaeYHHUKE, OMUCAHHOM B JroOoM omHoMm u3 (1)-(11),
CpeIHsIs TOJIIMHA KJIeeBOM yacTh MOkeT ObITh 1,0-3,0 MKM.

[0021] (13) B muxToBaHHOM cepaeuHuKe, onucaHHOM B JroboMm u3 (1)-(12), cpennuii
MoAayJsib E yrnpyroctu nmpu pacTsiK€HUH KJIEEBOM 4aCTU MOKeET cocTaBsATh 1500-4500 MITa.

[0022] (14) B muxTOBaHHOM cepiedHuKe, omucaHHOM B yrodom u3 (1)-(13), kneesas
Y4acTh MOXET TMPEACTaBJIATh COOON KJIeeBOH NMpU KOMHATHOW TEMITEpaType KIIesIIuid MaTepua
Ha aKPUJIOBOM OCHOBE, BKJIFOHAOIU B ceOst SGA, M3rOTOBICHHBIN U3 3JIACTOMEPCONEPIKAIIETO
KJIesILIero MaTepyala Ha aKpUJIOBOH OCHOBE.

[0023] (13) Bropoii acmekT HacToOsALEro W300pEeTeHUs MPEACTaBIsIET COOOM
AJIEKTPOABUTATE b, BKJIIOYAIOIINI B CeOsl IIMXTOBAHHBINA CEPIEYHHUK, OMUCAHHOM B JIFOOOM M3
(1)-(12).

[IpeumyiiecTBa H300peTeHHS

[0024] CornacHO HacTOALIEMY H300PETEHUIO, MOYKHO yJIy4IIaTh MArHUTHBIE CBOMCTBA.



Kpatkoe onucanue uyeprexen

[0025] Pur. 1 sBnsieTcss BUAOM B CEUEHUM DBJIEKTPOABUTATENS COTJIACHO BapHAHTY
OCYLIECTBJICHHs] HACTOSAIIEr0 U300peTeHH .

Qur. 2 saBasAeTCs BHUIOM CBEpPXY CTaTOpPa, BKJIKYEHHOTO B JJIEKTPOABUIATEIb,
NOKa3aHHbINA Ha dur. 1.

@ur. 3 sBseTCS BUAOM COOKY CTaTOPa, BKIIOUEHHOTO B 3JIEKTPOABUraTeNb, ITOKA3aHHBIH
Ha ¢wur. 1.

Qur. 4 sgBaseTcs BUAOM CBEPXYy JIMCTA AJIEKTPOTEXHUYECKON CTajlu U KJIEEBOM 4acTH
CTaTopa, BKJIIFOYEHHOTO B AJIEKTPOBUTATEINb, ITOKA3aHHBINH Ha ¢ur. 1.

Qur. 5 gBAAETCS BUAOM CBEPXY JMCTA HJIEKTPOTEXHUYECKON CTajlu U KJIEEBOM 4acTH
CTaTopa, BKIFOYEHHOT'O B 3JIEKTPOABHUIaTEb COIJIACHO TIEPBOMY MOAUGDULIUPOBAHHOMY IIPUMEPY
3JIEKTPOJBUTATENIS, IOKa3aHHOTO Ha ¢ur. 1.

Qur. 6 sABIAETCA BUAOM CBEPXY JHMCTA 3JIEKTPOTEXHUYECKON CTajlu U KJIEEBOM 4acTH
CTaTopa, BKIIOYEHHOT'O B 3JIEKTPOABHUIaTEb COMJIACHO BTOPOMY MOIU(HUIIUPOBAHHOMY IIPUMEPY
3JIEKTPOJBUTATEIS, TIOKa3aHHOTO Ha ¢ur. 1.

@ur. 7 ABNAETCS YKPYIMHEHHBIM BUAOM CTATOPA, IOKA3aHHOTO Ha ¢ur. 6.

Qur. 8 sgBIAETCA BUAOM CBEPXY JMCTA 3JIEKTPOTEXHUYECKOM CTajlu U KJIEEBOM 4acTH
CTaToOpa, KOTOPBIA SBJIAETCA LENbI0 MOACIUPOBAHUS IOTEPh B CTAIM B MPOBEPOUYHOM
UCIIBITAHUY, U SIBJIIETCA BUJOM CBEPXY, MOKA3BIBAIOLIUM COCTOSIHUE, B KOTOPOM JIOJIs IUIOINAAU
ckyensanus pasHa 100%.

Qur. 9 saBaseTCs BUAOM CBEPXY JHUCTA 3JIEKTPOTEXHUYECKOH CTajlu U KJIEEBOM 4acTH
CTaTOpa, KOTOPBIA SBJIAETCA LEJNbI0 MOACIUPOBAHUS IIOTEPh B CTAIM B IPOBEPOUYHOM
UCIIBITAHUH, U SIBJIIETCSA BUJOM CBEPXY, MOKA3bIBAIOLIUM COCTOSIHUE, B KOTOPOM JIOJIsl ILIOINAAU
ckjeuBaHus pasHa 80%.

@ur. 10 ABnAeTcs BUAOM CBEPXY JIUCTA DJEKTPOTEXHUUYECKON CTalu U KJIEEBOW 4acTu
CTaTopa, KOTOPBIA SIBJIAECTCS LENbI0 MOAEIUPOBAHUS IOTEPb B CTAJM B IPOBEPOUYHOM
WCIIBITAHUY, U SIBJISETCA BUJOM CBEPXY, NMOKA3BIBAIOLIUM COCTOSIHUE, B KOTOPOM JIOJIsl IJIOIIAAN
ckJieuBaHus pasHa 60%.

Qur. 11 sABnseTcss BUAOM CBEPXY JIMCTA BJIEKTPOTEXHUUYECKOW CTalIu U KJIEEBOW YaCTH
CTaToOpa, KOTOPBIA SBJIAETCA LENbI0 MOACIUPOBAHUS IOTEPh B CTAIM B MPOBEPOUYHOM
VCIIBITAHUY, U SIBJIIETCA BUJOM CBEPXY, MOKA3BIBAIOLIUM COCTOSIHUE, B KOTOPOM JIOJIsl IIOINAAU
ckyeuBaHus pasHa 40%.

Qur. 12 sABnseTcss BUAOM CBEPXY JIMCTA 3JIEKTPOTEXHUUYECKOW CTalIu U KJIEEBOW 4aCTH
CTaToOpa, KOTOPBIA SBJIAETCA LENbI0 MOACIUPOBAHUS IOTEPh B CTAId B MPOBEPOUYHOM
WCIIBITAHUY, U SIBJIIETCA BUJOM CBEPXY, NOKA3BbIBAIOLINUM COCTOSIHUE, B KOTOPOM JIOJIsl IIOIIAAU
ckjenBaHus pasHa 20%.

Qur. 13 sABisgeTCsT BUAOM CBEPXY JIMCTA 3JIEKTPOTEXHUYECKOW CTalIu U KJIEEBOW YaCTH
CTaToOpa, KOTOPBIA SBJAETCA LEJNbI0 MOACIUPOBAHUS IOTEPh B CTAIM B MPOBEPOUYHOM
UCIIBITAHUH, U SIBJIIETCA BUJOM CBEPXY, MOKA3bIBAIOLIUM COCTOSIHUAE, B KOTOPOM JIOJIsl IIOINAAU

ckjeusBaHus pasHa 0%.



Qur. 14 saBisgeTcs BUOOM CBEPXY JIUCTA BJIEKTPOTEXHUYECKON CTad CTATOPA, KOTOPBIN
SIBJISIETCS LIEJIbI0O MOJEIUPOBAaHUs NMOTEPh B CTajld B MPOBEPOUYHOM MHCIBITAHUM, U SIBISETCA
BUJIOM CBEpXy, IOKA3bIBAIOIIMM COCTOSHHE, B KOTOPOM JIMCT 3JIEKTPOTEXHUYECKOW CTalu
SIBJISIETCS 3aKPEIJICHHBIM U COeIMHEHHBIM.

@ur. 15 saBisiercs rpa@UKOM, MOKA3bIBAIOIINUM PE3YyJIbTAaThl IPOBEPOYHOTO UCIIBITAHHUSL.

BapuaHTbI OCyIIECTBICHUS IS peanu3auy U300peTeHns

[0026] B npanpHelmieM B 3TOM JAOKYMEHTE 3JIEKTPOABUIATENb COIJIACHO BAapUAHTY
OCYIIECTBIIEHHs HACTOSIIEr0 N300peTeHus: OyaeT OMUCaH CO CChUIKOW Ha uepTexu. B BapuaHnrte
OCYIIECTBIIEHHs] JBUTATENIb, B YaCTHOCTH, OJJIEKTPOIBUIATENIb NEPEMEHHOrO TOKa, Oolee
KOHKPETHO CHHXPOHHBIA 3JICKTPOJBUTATENb, U Jake 0Oojiee KOHKPETHO, 3JIEKTPOABHUraTeNb C
BO30Y)KI€HHEM TIIOCTOSTHHBIMH MAarHUTaMd OyJeT TPUBEACH B TNPUMEP B KavyeCTBe
SJCKTPOABUTATEN. IJTOT THI SJEKTPOIBUTATENS HAIJIEKAIINM 00pa3oM MPHUMEHSETCH,
HanpuMep, ISl 3JIEKTPUYECKOT0 TPAHCIIOPTHOTO CPENCTBA.

[0027] Kak noka3ano Ha ¢wur. 1 u 2, snexrpoasurareisb 10 Bkimroyaer B ceds crarop 20,
porop 30, xoxxyx 50 u BpamarensHbiii Basn 60. Ctatop 20 u potop 30 pazmMernarTcs B KOXyXe
50. Crarop 20 mpukpernsercs: K Koxyxy 50.

B HacroslieM BapuaHTe OCYLIECTBIEHHs, B KadecTBe odyekTpoasurarens 10,
UCIIOJIB3YETCsl AJIEKTPOABUIaTENb C BHYTPEHHUM POTOPOM, B KOTOpOM poTtop 30 pacrosioxkeH B
cratrope 20. Tem He MeHee, B KaudecTBe dyeKkTponsurarens 10, MOXKET NpUCTIOCAOIMBATHCS
3JIEKTPOABUIaTENb C BHEIIHUM pPOTOPOM, B KOTOpoM porop 30 pacmosoxeH 3a IpenenaMu
craropa 20. JIONMOJHUTENbHO, B HACTOSIIEM BapUaHTE OCYILECTBJEHUs, dJeKTpoasurarens 10
ABJIIETCS Tpex(asHbIM HJIEKTOJBUTATENIEM NTepeMEHHOro Toka ¢ 12 momocamu u 18 npopessmu.
Tem He MeHee, HampuMmep, HYUCIIO TONIOCOB, YUCIO Mpope3ed, uuciao a3z U T.II. MOXET
HaJUIeXKaIuM 00pa3oM H3MEHAThCA. DyeKTponsurarenb 10 MOXKET BpaIaTbCs CO CKOPOCTBHIO
BpameHnss 1000 0O/MHH TOCPEACTBOM TIPHJIOKEHUS TOKa BO3OYKIEHUS, HMEIOLIEro
s¢pexruBHoe 3HaueHue 10 A u yacrory 100 I' qyis kaxmoit u3 ¢as, Hanpumep.

[0028] CraTop 20 BkrO4aeT B cebdst cepaeuHuk 21 cratopa u 0OMOTKY (He TOKa3aHa).

Cepneunuk 21 cratopa BKIIFOYAaeT B ce0sl KOJBLEBYIO 4YacThb 22 CHHHKH CEpPACYHHKA U
MHOKECTBO 3yOuaThix uactedl 23. B mocienyroieMm, oceBoe HampasjieHHe (HampaBiieHHE
nentpanpHoi ocu O cepneunuka 21 craropa) cepaeunuka 21 cratopa (dactu 22 CHUHKH
CepACYHNKA) HA3BIBAETCS OCEBBIM HAMPABJICHUEM, PaJHabHOE HArpaBiieHUe (HAIpaBJICHHUE,
OpTOoroHasbHOE LeHTpasbHOM ocu O cepaeunuka 21 cratopa) cepaeunnka 21 cratopa (qactu 22
CIIMHKH CEpIeYHHKA) Ha3bIBAETCS PAJAUAIBbHBIM HAIPABICHHEM, a OKPY)KHOE HarpaBJIeHUE
(HampaBJIeHHe BpalleHusi BOKPYT HeHTpaibHOl ocu O cepneunuka 21 craropa) cepaeunuka 21
craropa (4actu 22 CIIUHKHU CePIeYHNKA) Ha3bIBAETCS OKPY KHBIM HAIPABICHUEM.

[0029] Yactp 22 cnuHKY cepaevHuKa GopMupyeTcs B KOJbLEBOH (GopMe B BUIE CBEPXY
cratopa 20, Korga pacCMaTpUBAETCs B OCEBOM HAIPABJICHUU.

MHoecTBO 3y04aThIX 4acTei 23 BBICTYNAIOT U3 YAaCTH 22 CIIMHKU CEePAEUYHUKA BHYTPb B
paguanbHOM HampasieHUH (K LeHTpanbHOM ocu O yacTu 22 CIMHKY CepPIeYHHUKA B PAAHAIBHOM

HarpasiieHuH). MHOeCTBO 3yOuaThIX 4acTeil 23 pacrnonararorcs ¢ paBHBIMH HHTEPBAJaMH B



OKPY’KHOM HampaBlieHMH. B HacrosmeM BapuaHTe ocymecTBieHHs, 18 3yOuareix uacteit 23
MPENOCTABISAIOTCS ¢ UHTEpBAIOM B 20 rpaayCcoB LEHTPAJIbHOIO YIUIA, LEHTPUPOBAHHOIO Ha
neHTpanpHoi ocu O. MHOecTBO 3yOuaThix dacteil 23 GOopMHUPYIOTCS C BO3SMOXKHOCTBIO UMETh
UIEHTHYHYIO (POPMY U UIEHTHUYHBIN pazMep MeXIy COOOM.

OOmotka oOMmateiBaeTcsi BOKpYr 3yOuaroil yactu 23. OOMOTKa MOXKET NpeacTaBiIATh
€000l KOHLIEHTPUPOBAHHYIO OOMOTKY MJIH PaCIIpeeIeHHYI0 OOMOTKY.

[0030] Potop 30 pacnonaraercs B crarope 20 (cepneunuke 21 cratopa) B paauajibHOM
HanpasieHun. Porop 30 Biimouaer B cebst cepaedHuk 31 poropa M MHOMKECTBO MOCTOSIHHBIX
MarHuToB 32.

Cepneunuk 31 poropa QopMmMHPYeTCs C BO3MOXKHOCTBIO HMMETh KOJIBLEBYI (opmy
(3aMKHYTYI0  KOJIbLIEBYKO (opMy), pacCHONOKEHHYI) KOAaKCHalIbHO CcO cratopoMm 20,
Bpawmarensnbiii Ban 60 pacnonaraercss B cepaeuHuke 31 poropa. Bpamarensneiii Banm 60
MPUKPEIISETCS K cepAedHuKy 31 poropa.

MHOXECTBO MOCTOSIHHBIX MArHUTOB 32 MPUKPEIUIIOTCS K cepAaedHuky 31 poropa. B
HACTOSIIIEM BapHAHTE OCYIIECTBJIEHUs, HAOOP M3 JIBYX IMOCTOSHHBIX MAarHUTOB 32 ¢GopMupyer
OIMH MAarHUTHBIA TOJFOC. MHOKECTBO HAOOpPOB MOCTOSIHHBIX MArHUTOB 32 pa3MelIaroTCs ¢
pPaBHBIMU UHTEPBAJIAMH B OKPY>KHOM HalpasjeHuu. B HacTos1eM BapuaHTe OCyIIEeCTBICHUs], 12
Ha0OopoB (24 BCEro) MOCTOSIHHBIX MarHUTOB 32 MPEAOCTABISAIOTCS ¢ HHTEpBaJoM B 30 rpaaycos
LIEHTPAJIbHOTO yIJIa, HIEHTPUPOBAHHOIO Ha LIeHTpasbHOH ocu O.

[0031] B HacrosilieM BapuaHTE OCYILECTBJEHMs, 3JIEKTPOJBUraTeslb C BHYTPEHHUMHU
NOCTOSIHHBIMUA MAarHUTaMH IPUCTIOCAOIMBAETCS] B KAUECTBE HJIEKTPOABUTATENS C BO3OYKIEHUEM
IIOCTOSIHHBIMM MarHuTamMu. MHOXECTBO CKBO3HBIX OTBEPCTHHN 33, KOTOpBIE MPOXOAAT 4epes
cepaeuyHuk 31 poropa B OCeBOM HampasieHMH, (popMuUPYIOTCS B cepiaedHuke 31 poropa.
MHOX€eCTBO CKBO3HBIX OTBEPCTUH 33 MpPeAyCcMaTpPHUBAIOTCSI COOTBETCTBYIOLIUMH MHOKECTBY
NOCTOSIHHBIX MarHutoB 32. Kaxnablli M3 MOCTOSHHBIX MAarHuTOB 32 MNPHUKPEIUIAETCS K
cepaedyHuky 31 poropa B COCTOSHMM, B KOTOPOM OH pPa3MEIaeTcsi B COOTBETCTBYIOILLEM
CKBO3HOM oTBepcTuH 33. Kpensenue kakaoro u3 MOCTOSHHBIX MAarHuUTOB 32 K cepledyHuKy 31
poTopa MOXKET OBITh pPEaJH30BaHO, HANPUMEP, IOCPENCTBOM MPHKJICUBAHHS BHEIIHEH
MOBEPXHOCTHU MOCTOSIHHOIO MarHuTa 32 U BHYTPEHHEN NMOBEPXHOCTU CKBO3HOIO OTBepCTHs 33 C
NOMOIIBIO KJiest WM T.I. B KadecTBe 3JeKTpomBuratesis ¢ BO3OYKIEHHEM MOCTOSHHBIMHU
MAarHuTaMu, 3JIEKTPOJABMUraTelb C MOBEPXHOCTHBIMH ITOCTOSIHHBIMM MAarHUTAMH MOXKET
HCIIOJIB30BAThCS BMECTO 3JIEKTPOABUIATENs ¢ BHYTPEHHUMU NTOCTOSSHHBIMA MAarHUTaMU.

[0032] Kak cepneunuk 21 craropa, Tak u cepaeyHuk 31 poTopa mpencTaBisIFOT COOOM
IIUXTOBaHHbIE CepAeyHUKHU. [IIMXTOBaHHBIA CepredYHUK (POPMHUPYETCS] MOCPENCTBOM YKIAIKH
MHO3K€CTBa JIUCTOB 40 3JIEKTPOTEXHUYECKON CTAJIH.

Tonmuua ykinaaku Kaxkaoro u3 cepaedHuka 21 craropa m cepaeunuka 31 poropa,
HarpuMmep, cocrtasiasier 50,0 mMM. BeewHwmii nuamerp cepaedHuka 21 cratopa, Hampumep,
cocrasisier 250,0 Mm. BHyTpeHHuli auamerp cepaedHuka 21 cratopa, Hanmpumep, COCTaBIISET
165,0 mm. Bremnwuii nuamerp cepaeuHuka 31 poropa, Hampumep, coctasisieT 163,0 mm.

Bnytpennuii nuamerp cepaedynuka 31 poropa, Hanpumep, coctasiser 30,0 mm. Tem He MeHee,



5TU 3HAYEHHs TMPENCTABISAIOT COOOW NpUMEphl, W TOJIIUHA YKJIAAKH, BHEUIHWH IHAMETP U
BHYTPEHHHUN IHaMETp cepAedyHuka 21 craropa W TOJIMHA YKJIAAKHW, BHELIHWM OUAMETP U
BHYTPEHHUI 1OuameTp cepaedHuka 31 poropa He OrpaHM4YeHbl 3TUMM 3HAYEHUSMU. 37€Ch,
BHYTPEHHUI auaMeTp cepieuHuka 21 crTatopa OCHOBBIBA€TCS Ha KOHIIEBOM (parMeHTe
3ybuatoii yactu 23 cepaeunuka 21 craropa. BHyTpenHuit nuamerp cepaeunuka 21 craropa
SIBJISIETCS] IMAMETPOM BOOOpa’kaeMOM OKPYKHOCTH, BITMCAHHON B KOHLIEBbIE (hParMEHTHI BCEX
3y04aThIxX yacrei 23.

[0033] Kaxknpiii u3 auctoB 40 31€KTPOTEXHUYECKON CTaH, (POPMUPYIOIIHNX CEPASYHHK
21 craropa u cepaeyHuk 31 poropa, GopMHpYyeTCs, HAPUMEP, MOCPENCTBOM BBIPYOKH JIHCTA
3JIEKTPOTEXHUUYECKOW CTajJu B KadecTBE Marepuaja OCHOBaHMs. B kawectBe mmcra 40
3JIEKTPOTEXHUUYECKONW CTaJId, MOKET MHCIOJb30BAThCSl WU3BECTHBIN JIUCT 3JIEKTPOTEXHUUYECKOU
cranu. XuMu4ecKkuid coctas aucta 40 31eKTPOTEXHUYECKON CTaJId HE OrPAHUYEH KOHKPETHBIM
oOpasoM. B HacTosmeMm BapuaHTE OCYLIECTBIEHHs], JIHCT 3JIEKTPOTEXHHUECKOW cTamu 0Oe3
OpPUEHTHPOBAHHON  3€PEHHON  CTPYKTypBl  HMCHOJIb3yeTcs B KadectBe Jjmcra 40
SJEKTPOTEXHUYECKOH cTamu. B kadecTBe JMCTa  SJEKTPOTEXHUYECKOH cranu  Oe3
OPUEHTHPOBAHHON 3€PEHHOM CTPYKTYpbI, HANpUMEpP, MOXET HCHOJb30BaTbCA IMOJOCA
3JIEKTPOTEXHUYECKOH cTanyu Oe3 OpHeHTHPOBAHHOH 3epeHHOoN cTpykTypsl mo JIS C 2552:2014.
Opnnaxo, B kadyecTse jucTa 40 3JE€KTPOTEXHUUECKON CTalu TaK)Ke MPECTaBIAETCS BO3MOKHBIM
UCIIOJIb30BAHUE JINCTA 3JIEKTPOTEXHUYECKON CTalu ¢ OPUEHTUPOBAHHOMN 3€PEHHOMN CTPYKTYpOU
BMECTO JIUCTA 3JIEKTPOTEXHUUECKONW cTanu 0Oe3 OpHEeHTHPOBAHHOW 3€peHHOH CTPyKTyphl. B
KAaueCTBE JIUCTA 3JIEKTPOTEXHUYECKOW CTajd C OPHUEHTHUPOBAHHOM 3E€PEHHOU CTPYKTYpOH,
HaIlpuMep, MOXKET HCIOIb30BaThCs IMOJIOCA DJIEKTPOTEXHUYECKOM CTaaud ¢ OPUEHTHUPOBAHHOMU
3epeHHo cTpykTypoit mo JIS C 2553:2012.

[0034] M30ns1MOHHBIE MOKPBITHS MPEAYCMAaTPUBAIOTCSA HAa 00EUX MOBEPXHOCTSIX JIHCTA
40 31eKTPOTEXHUYECKOH CTaJN JUIs TOrO, YTOOBI YJIy4IIATh BO3MOXKHOCTD HCIIOJIBb30BAHMS JIUCTA
SJEKTPOTEXHUYECKON CTajid M MOTEPH B CTAJM LIMXTOBAHHOTO cepaeuHuka. Hampumep, (1)
HEOpraHu4eckoe coenuHeHue, (2) opraHudeckas cmosa, (3) cMecb HEOPraHUYECKOTO
COEAMHEHUs] M OPTaHUYECKOW CMOJBI M T.I. MOTYT OBITh HAHECEHbl KAa4yeCTBE BELIECTBA,
COCTAaBJISIFOLIErO U30JALIMOHHOE NOKpBITHE. [IpuMeprl HEOPraHUUECKOro COEIMHEHNS] BKIIIOUAIOT
B cebs (1) xoMmIuiekCHOe coeanHeHue OuxpomaTa W OOpPHOW KHCIOTHL, (2) KOMIUIEKCHOE
coennHeHue gocdara u AHOKCHUAA KpeMHHS U T.11. [IprMepsl OpraHu4ecKoil CMOJIbI BKIIFOYAKOT B
ceOst STMOKCUIHYIO CMOJTY, aKPHJIOBYIO CMOJTY, aKPHUJICTUPOJIOBYIO CMOITY, MOJU3(PHUPHYIO CMOITY,
CHJIMKOHOBYIO CMOJTY, PTOPHCTYIO CMOJY U T.II.

[0035] UToOr! obecrieunBaTh HU3OJSIMMOHHBIE paboune XapaKTePUCTUKN MEXIY JIUCTAMU
40 >neKTPOTEXHUYECKOW CTalH, YKJIAAbIBAEMBIMU APYT HA APYra, TOJIIMHA HU3O0JSALIMOHHOIO
NOKPBITUS (TONIIMHA B pacyeTe Ha OAHY MOBEPXHOCTh JHCTa 40 3JIEKTPOTEXHHUUECKOH CTalN),
NpeanouTuTeNbHO cocTansier 0,1 MKkM win OoJblITe.

C npyroii CTOpOHBI, HM3OJSILMOHHAS CHOCOOHOCTh HACBHIIAETCS MO Mepe TOro, Kak
U30JIIOHHOE TMOKPBITHE CTAHOBUTCS OOJee TOJNCTHIM. JIOMONHUTENBHO, MO Mepe TOro, Kak

U30JSIIMOHHOE  TIOKPBITHE  CTAaHOBUTCS  Oojiee  TOJCTBIM, KOI(P(ULUMEHT 3amOoJHEHUs
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yMEHbLIaeTcsi, W padoune XapakTEepPUCTHKH B KAueCTBE IIMXTOBAHHOIO CEPACYHMKA
yxyamarorcs. CrenoBaTeNbHO, H3OSIHOHHOE TMOKPBITHE AOKHO OBITh TOHKHUM, HACKOJIBKO
BO3MOXKHO, B  JHaNa3oHe, B KOTOPOM M3OJLSIIMOHHBbIE pabodyMe  XapaKTePUCTHKH
obecnieunBarorcs. TonmmHAa M30ISLMMOHHOTO TOKPBITHS (TOJINMHA B pacueTe Ha OIHY
MOBEPXHOCTD AJIEKTPUUYECKOrO CTaNbHOro jucta 40) mpeanoyTurenbHo coctasisier 0,1 MKM win
Gonbiue u 5 MKM WM MeHble, u Oonee npennourutensHo 0,1 MKM min Oomnbine U 2 MKM HIJIH
MEHBbIIE.

[0036] Korna nuct 40 31eKTPOTEXHUYECKON CTald CTAHOBHUTCS OoJiee TOHKUM, d3(deKT
yJIy4lI€HHUs] TOTEPh B CTAIM MOCTENEHHO HAChIINAeTCs. [JONONHUTENBHO, O MEpe TOrO, KaK JINCT
3JICEKTPOTEXHUYECKOH cTanmu 40 cTaHOBUTCS OOJIee TOHKMM, 3aTPaThl HA M3TOTOBJIeHUE jucTa 40
BJIEKTPOTEXHUUECKOW cTanu  yBenuwuumBaroTcsa. CrhemoBarenbHO, TommuHa Jjucta 40
BJIEKTPOTEXHUYECKOW CTaM MPEeAno4YTHTeNbHO coctapiseT 0,10 MM unu Oojbine ¢ y4eToM
s dexTa ynydimeHus: moTepb B CTAU U 3aTPAT HA U3TOTOBJICHHE.

C npyroit cropossl, koraa JUCT 40 3JIEKTPOTEXHUYECKON CTalH SIBJISIETCS] CIMIIKOM
TOJICTBIM, 00paboTKa BeIpyOKH TipeccoBaHueM JiucTa 40 3JIEKTPOTEXHUUECKON CTaId CTAHOBUTCS
TpynHoii. CrenoBaTesNibHO, € Y4YeTOM Olepalud BbIPYOKHM TpeccoBaHueM Jmcrta 40
3JIEKTPOTEXHUYECKON CTaIH, TONUHA JUCTA 40 3IEeKTPOTEXHUYECKON CTaN MPEANOYTUTENBHO
cocrtasiisieT 0,65 MM UJIK MEHbIIIE.

JIONONHUTENBHO, IO MEPE TOro, Kak JUCT 40 3JIEKTPOTEXHUYECKOW CTaJM CTAHOBUTCS
TOJICTBIM, MIOTEPU B CTAJIU yBeIuuUBatoTCs. Cie0BaTeNbHO, C yU€TOM XapaKTEPUCTUK NOTEPH B
cranu yucra 40 37eKTPOTEXHUYECKON CTalIH, TOJIMMHA JIUCTA 40 3JEKTPOTEXHUYECKON CTalu
MPeanoYTUTENbHO coctapiisieT 0,35 MM uian MeHbine u Oojsiee mpennoututesnbHo 0,20 MM wiH
0,25 mwm.

C yueToM BbIlLIEyKa3aHHBIX aCMEKTOB, TOJMIIUHA KaXXA0ro jaucta 40 3JeKTpOTeXHUYECKOH
crany, Harpumep, cocrasisier 0,10 mm mm Gonbiue u 0,65 MM WM MEHbBIIE, TPEANOYTUTENBHO
0,10 mm wiu Gonbine u 0,35 MM uiu MeHblne u Oonee npeanoyrutebHO 0,20 MM i 0,25 M.
Tommuna mucra 40 3IEKTPOTEXHUYECKOH CTalM Takke BKIOYAET B Ce0s  TONIIHMHY
M30JISIIUOHHOTO OKPBITHS.

[0037] MHoxkecTBO JUCTOB 40 3JEKTPOTEXHUUYECKOH CTAH, (POPMHUPYIOIUX CEPAECHHUK
21 cratopa, CKJeMBaKOTCA mNocpeactBoM kieeBoi uvactu 41. Kneesas uacte 41 sBnsercs
KJIEAIUM MaTepHaloM, KOTOPBIA MNPEAyCMOTpeH Mexay jaucramu 40 3JIeKTpOTEXHUYECKON
YaCTH, COCEHUMH JIPYT C IPYTrOM B HANPaBJIEHUH YKJIAIKU, U OTBEp:KAaeTcs Oe3 pasneneHus. B
KaueCTBE KJEAILIEro mMaTepuasa, HalpuMep, UCMOJb3YETC TEPMOOTBEP:KAAOLIUNCS KIESIIUN
MaTepual MOCPEeNCTBOM MOJUMEPHOrO CBsA3bIBaHUA. B kauecTBe cOCTaBa KIEsIIEero Marepuala,
MOskeT mpuMeHsThes (1) akpuioas cmona, (2) snokcuaHas cmoja, (3) coctas, Comep Kaliuid
AKPUJIOBYIO CMOJIy M B3IOKCHUIHYK) CMOIY, U T.I. B KkadecTBe Takoro Kieslero marepuasia
pPamuKaNIbHO TOJHMEPH3YIOIIMNACS KIESIIUHA MaTepuasl WiIH T.II. MOXET OBITh HCIONb30BaH B
JNOMOJIHEHUE K TEPMOOTBEPXKAAIOINEMYCsl KJesleMy Marepuany, a C TOYKM 3PEeHust
MIPOU3BOAUTENILHOCTH, XKEJIATEIBHO UCIIOJIBb30BATh OTBEPKAAEMBbIH TP KOMHATHON TEMIIEPATYPE

kiesamui Marepuan. OTBep:kAaeMblii MPU KOMHATHON TeMImepatype KIeAIUil Marepuan



11

orBepxknaercs npu 20-30°C. B kauecTBe OTBEp:KAAEMOro NPH KOMHATHOHN Temreparype
KJIEALIEr0 MaTepuasa, AaKpUJIOBBbIM KISSLIMHA MaTepuas SBJISIETCS NPEANOYTUTEIbHBIM.
Tunu4Hble aKpUIIOBbIE KIIESIIUEe MaTepHalibl BKIIOUAIOT B ceOsl aKPUJIOBBIM KJIEALINH MaTepHal
BToporo nokojeHuss (SGA) u T.n. AHa’pOOHBIN KIesIui MaTepual, MTHOBEHHBIH KIIEsIuil
MaTepual U 3J1aCTOMEPCOAEP KAIUUM aKPUJIOBBIM KIESIIUM MaTepual MOTYT HUCIOJb30BAaThCS,
IOKa pe3yJbTaThl HACTOSIEro u3o0pereHus He yxyawaroorcs. Kiesmwmii Marepuann,
YIIOMHHAEMBIH 3/1€Ch, CChLIAETCS HA COCTOSIHUE Meper] OTBEP>KACHHUEM M CTAHOBUTCS KIIEEBOU
4acThiO 41, mocse Toro kak Kjiesluil MaTepruas OTBEPKAAETCS.

[0038] Cpemuuit monyns E ympyroctu mpu pacTsbkeHHM KieeBoM uactu 41 mpu
komHaTHOM Temneparype (20-30°C) cocraBnsier B auamnasone B 1500-4500 MIIa. Korma
cpeanuii monynb E ympyroctu npu pactsokeHud kieeBod yactu 41 menpe 1500 Mlla,
BO3HHKAET Takas mpodjeMa, YTO JKECTKOCTh IIUXTOBAHHOTO CEPAEYHUKA ITOHHMIKAETCS.
CnenoBarenbHO, HUKHUN NpeAeN cpenHero Moayis E ymnpyroctu mpu pacTsbkeHUH KJleeBOM
gactu 41 cocraBmsier 1500 MIla, u Gonee mpennoururensHo 1800 MIIa. HaoGopor, korma
cpeanuil moayap E ynpyroctu nmpu pactskeHuu kieeBod ydactu 41 mpesbimaer 4500 Mlla,
BO3HHKAET Takasi MpodsieMa, YTO M3O0JSLUOHHOE TOKPBITHE, CHOPMUPOBAHHOE HA TIOBEPXHOCTH
aucta 40 >3JIeKTPOTEXHUYECKOW CTaimu, orciauBaercs. ClenoBaTeNbHO, BEPXHUU TMpenel
cpeanero moayJisa E ynpyroctu npu pactsikeHun kieeBoil yactu 41 cocrtasisier 4500 Mlla, u
bonee npenmourutenpbHO 3650 MI1a.

Cpennuii Monyns E  ympyroctu npu  pacTsDKEHHH  M3MeEpsieTCs  NTOCPEACTBOM
pe3oHaHCHOro crocoba. B wacTHOCTH, MOIyJb YHPYTOCTH NPU PACTSDKEHHM H3MEpsieTCsl Ha
ocHose JIS R 1602:1995.

bornee KOHKpETHO, CHaudana HM3rOTAaBIMBAaeTCs oOpaszel AJs U3MepeHHs (He IOKa3aH).
Oror oOpasel; Moiy4aercss CKIECHBAaHHEM JIBYX JHCTOB 40 3JIeKTPOTEXHUYECKOH CTalu C
HIOMOIIBIO KJIESIIEr0 MaTepualia, KOTOPbIH JODKEH OBITh M3MEPEH, U OTBEP)KIACHUS KIIESIIEero
MaTepuaja, 4toObl (opMupoBaTh KieeByro 4acth 41. Korma kiesiuii marepuan uMmeer
TEPMOOTBEPKAAIOLIUNCS TUII, OTBEPIKICHHUE BBINOJIHAETCS TOCPEICTBOM HarpeBa U MOBBILIEHUS
JaBJIEHUs] B YCJIOBHSIX HAarpeBa W TOBBIMIEHUS NaBleHUs B (akTudeckol skcruryatauuu. C
APYrol CTOpPOHBI, KOIJa KJEsIUN MaTepuan sIBJIAETCs OTBEPKIaeMbIM NPU KOMHATHOHN
TEMIIEpaType, OHO BBINOJHIAETCS MOCPEACTBOM MOBBIIIEHUS JAaBI€HUS IIPU KOMHATHOMU
TeMIeparype.

3areM MOAyJb YIOPYTOCTH MPH PACTSHKEHHH 3TOro o0pasla M3MEpsieTCsl MOCPENCTBOM
pe3oHaHCcHOro crocoba. Kak ommcano Bbime, crnoco® H3MEpeHHs MOXYJsl YOPYrocTd MpH
PACTSKEHUU TIOCPENCTBOM PE30HAHCHOTO crocoba BeImojHsieTcst Ha ocHoBe JIS R 1602:1995.
3aTemM, MOAYJb YOPYrOCTH TPH PACTSKEHWH OJHOM TOJBKO KjeeBoW dyactu 41 wMoxer
MOJIy4aThCsl MOCPEACTBOM YAAJIECHUs BIUSAHUS caMOro jaucta 40 3J1eKTpOTEXHUYECKON CTalu W3
MOIyYJsl YOPYroCTH TPU PaACTsDKEHHH (M3MEPEHHOro 3Ha4deHWs) o0paslna MOCPenCTBOM
BBIYMCJICHHUSL.

ITockonbKy MOAyJb YHPYTOCTH IPH PACTSKEHWH, IOJYYEHHbIH M3 o0pasua TakuM

06pa30M, SBJISICTCA PaBHbIM CPCAHEMY 3HAYCHHUIO AJIsI BCEX MIHUXTOBAHHBIX CEPACHHUKOB, 3TO
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3HauUeHue cuutaercs cpefHuM mMoayieM E ynpyroctu npu pactskenun. CocTaB 3a1a€TCsl TAKUM
oOpasom, 4to cpenHuit Moayib E ynpyroctu npu pacTssKeHHM €71Ba JIM U3MEHSETCS! B MTO3HIIUN
VKJIAQAKU B HANpaBJICHUM YKJIAAKU WU B YIVIOBOW IMO3ULUH BOKPYI OCEBOIO HaIlpaBJIEHUs
LIMXTOBAHHOTO cepraevyHuka. CienoBaTenbHO, CpeAHUil MOAyiab E ynpyroctu npu pacTsskeHUuu
MOXET 3aJaBaTbCsd PaBHBIM 3HAYEHUIO, [IOJIYYEHHOMY IIOCPEACTBOM HU3MEPEHUs B
OTBEPKIECHHOM KjieeBOM 4acTu 41 B BepXHell KOHEUHON MO3ULUH IIUXTOBAHHOTO CEPACYHUKA.

[0039] B kauectBe crmocoba CKJIEUBAHUsS, HANpUMep, CMocod, B KOTOPOM KJIESIIIUIt
Marepuan HaHOCUTCA Ha JUCT 40 3JIEKTPOTEXHUUYECKON CTajli U 3aTeM CKJIEMBaeTCs
MOCPEACTBOM OAHOTNO W3 HAarpeBa M MaKeTUPOBAaHMs C)XKaTHEM, HWIM TOrO U JPYroro.
HarpeBatenpHblii 010K MOXeT ObITh JIFOOBIM OJIOKOM JJisi HarpeBa B BBICOKOTEMITEPATYPHOH
BaHHE WJIH 3JIEKTPOIEUH, CIOCOOOM HENMOCPEACTBEHHOTO BO30OYKISHHS U T.11.

[0040] YroObI moy4aTh CTAOMIIBHYIO M TOCTATOYHYIO MPOYHOCTDb CKIICMBAHUS, TOJIIINHA
KJIeeBOH 4acTu 41 MpennouTUTENbHO COCTABIIAET | MKM MIIH OOJIbIIE.

C npyroit cTopoHbl, Korga TojmuHa kjaeeBoil yactu 41 mpesbimaer 100 MM, cumia
CKJICMBAaHMsI CTAHOBUTCS HACBHILIEHHOH. J[OMOJHUTENBHO, MO MEpPE TOro, Kak Kjieesas 4acThb 41
CTaHOBUTCS TOJICTOH, POCTPAHCTBEHHBIN KO3((PHUIIMEHT YMEHBIIAETCS, 1 MArHUTHbIE CBOICTBA,
TaKWe Kak MOTE€PH B CTalM INUXTOBAHHOTO CEPIEYHMKA, YMEHbINAKOTCS. TakuMm obpaszom,
TOJIIMHA KJIeeBOH yactu 41 mpeanoyturenbHo cocrapisieT | MM win Oonbime u 100 MKkM wH
MeHblIIe, a Oosee MpeanoYTHTENbHO 1 MKM uit Oosbine 1 10 MKM WM MEHbIIIE.

B BbIIENpUBENEHHOM OMNUCAaHUHU, TOJIMHA KJIeeBOH 4dacTu 41 O3Ha4aeTr CpemgHIo
TOJILIUHY KJIeeBOU JacTu 41.

[0041] Cpenusis TommuHa kjeeBod dacTu 41 Oonee mpenmoururenbHo cocrasiser 1,0
MKM win Oonpmie u 3,0 MkM miau Menbiie. Korpma cpenmHsisi TonmmMHA KieeBod wactu 41
cocraBisier MeHee 1,0 MKM, TOCTaTOYHAsi CHUJa CKJIEMBAHUS HE MOXKET ObITh oOecredeHa, Kak
onucaHo Bbime. CrenoBaTeNbHO, HIDKHUI Tpeaen CpefHed TOJINMHBI KieeBOoW dactu 41
coctaBysieT 1,0 MkMm, u Oosnee npeanouyrurensHo 1,2 mxm. HaoGopoT, korna cpemHsisi TOJMIIUHA
KJieeBoi yactu 41 craHoBurcs tonme 3,0 MKM, BOSHUKAIOT TaKue MPoOJIeMbl, KaK 3HAYUTENIbHOE
YBEJINYEHUE BETUYNHBI HATsKEHUs TUCTa 40 3JIEKTPOTEXHUUECKON CTalli BCIEACTBUE YCAAKU BO
BpeMsi 3aTBepaeBanusi. CenoBaTeNbHO, BEPXHUM TIpenesl CpeHel TONIINHBI KJieeBoi JacTu 41
cocrasysieT 3,0 MkM, U 60JIee MPEANOYTUTETHHO 2,6 MKM.

Cpenssisi TonmmuHa KjeeBol uacTu 41 sBHIseTcs CcpelHMM 3HAa4YeHHEM i BCeX
LIMXTOBAHHBIX CepAeYHUKOB. CpenHss TONIINHA KJieeBOl YacTu 41 npakTUYeCKH He U3MEHSIETCs]
B MO3ULUM YKJIAJKU B HANPABIECHUU YKJIAAKU U OKPY>KHOH MO3ULIMM BOKPYT LIEHTPAJIBHOU OCH
IMXTOBAHHOTO cepaeuHuka. CrenoBaTenbHO, CPEOHSs TOJNIIMHA KjeeBOW uactu 41 Moxer
3a/1aBaThCsl PABHOM CPEeHEMY 3HAYEHHUIO YHCJIOBBIX 3HAUYEHUH, U3MEPSEMBIX B IECSITH WK Ooee
TOYKAaX B OKPY>KHOM HaIpaBJICHUHU B BEPXHEW KOHEUHON MO3ULUHU [IUXTOBAHHOIO CEpAECYHUKA.

[0042] Cpennss TonmuHa KieeBol 4acTu 41 MOkeT ObITh OTPEryJHpOBaHa, HAIPHMED,
MOCPEACTBOM H3MEHEHHUs] KOJIMYECTBA HAHECEHHOrO KIEsINero mMarepuana. [[OmOJHUTENBHO, B
cly4ae TEpPMOPEaKTUBHOIO KJEsIero Marepuana, CcpeaHuii Mmonaynab E ynpyroctu mnpu

pacTsKEHUU KJIeeBOM 4acTh 41 MOXET peryjupoBaThCsl, HAIIPUMED, MOCPEACTBOM HU3MEHEHUs
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OHOTO MO0 00OMX W3 YCIIOBHI HarpeBa M CO3JIaHHS TOBBIIIEHHOTO NABJIEHUS, MPUMEHSIEMbBIX
BO BpEeMsl CKJICUBAHMsI, U TUIIA OTBEPIKAAIOLIETO areHTa.

[0043] B HacTosilmeM BapuaHTE OCYIUECTBJICHUsS, MHOXECTBO JHCTOB 40
3JIEKTPOTEXHUYECKOH cTany, (GopMupyrOImMx cepaedyHuKk 31 poropa, MPUKPEIIIIOTCA IPYr K
Apyry ¢ ucnojb3oBaHueMm kperuieHuss C (uikaHues). TemM He MeHee, MHOXeCTBO JHCTOB 40
3JIEKTPOTEXHUYECKON CTa, (GOpMUPYIOIINX cepedHuK 31 poTopa, MOTYT NPUKJIEUBATHCS APYT
K APYTy MOCPENCTBOM KJleeBOU yacTu 41.

IMTuxToBaHHBIE CEpACUHUKHU, TaKue Kak cepaedHuk 21 craropa u cepaeunuk 31 poropa,
MOKeT (POPMHUPOBATHCS MOCPEICTBOM TAK HA3bIBAEMOH YKJIaJKU BUTKAMH.

[0044] 3nech, kak moka3aHO Ha ¢ur. 3 u 4, B HACTOSILIEM BaPUAHTE OCYINECTBJICHUS,
auctel 40 53IEKTPOTEXHMYECKOW CTajlu pPSAOM APYr C JIPYroM B HAINpaBI€HUU YKIAIKU
CKJIEUBAIOTCS IPYT € APYTrOM MOCPEACTBOM KjeeBol 4acTu 41. B mnmocTpupoBaHHOM NpuMepe
auctel 40 BSIEKTPOTEXHMYECKOW CTajlu pPsaoM APYyr C JIPYrOM B HANpaBI€HUU YKIAJKU
CKPEIUIIIOTCS TOJBKO IOCPEACTBOM KIEAILIErO0 MaTepuajga U He CKPEIUIFOTCS APYTUMMH
cnioco0amu (HarmpuMep, KPEnesKoM WU T.I1.).

[0045] Kak moka3zaHo Ha ¢ur. 4, nuctsl 40 3EKTPOTEXHUUECKON CTaH PSIOM APYT C
APYyroM B HANpPaBJICHUM YKJIAAKA HE CKIEHBAIOTCS JPyr C JAPYIOM MO BCEM CBOUM
MOBEPXHOCTAM. DTU JUCTHI 40 3JIEKTPOTEXHUUECKOHN CTalM TOJBKO JIOKAJIBHO MPHUKJIEUBAIOTCS
APYT K IpyTy.

[0046] B HacTosilieM BapuaHTE OCYINECTBJICHUs JUCTBI 40 3JEKTPOTEXHUYECKON CTallu
pPsAOM ApPYr € OPYrOM B HANPAaBICHUM YKIAAKU CKJIEUBAKOTCS APYr € APYroM IMOCPEACTBOM
kjneeBoii uactu 41, mnpenycMOoTpeHHONH Bponb nepudepuiiHoro  kpas Jgucra 40
3JIEKTPOTEXHUUYECKON cTanu. B yacTHOCTH, MTUCTBI 40 37€KTPOTEXHUUYECKON CTAlU PSIAOM APYT C
APYTOM B HaNpaBICHUH YKJIAAKU CKJIEHBAIOTCS APYT C APYTOM MOCPEACTBOM MEPBOH KIEEBOMU
yactu 4la u BTOpO# KieeBoii yactu 41b. IlepBas kneeBast 4actb 4la mpenycMOTpeHa BAOJb
BHEIHEro nepugepuiiHoro kpas jaucra 40 31eKTPOTEXHUYECKON CTalu B BUIE CBepXy Jucta 40
3JIEKTPOTEXHUUECKON CTaJIM, KOTJIa paCCMaTPUBAETCs B HAMPABJICHUH yKiaaku. Bropas kieesas
yacte 41b mpenycMoTpeHa BHONb BHYTpeHHero nepudepuitHoro kpas Jsmcta 40
BJIEKTPOTEXHUYECKON CTaM B BUAE cBepxy JucTa 40 3JIEKTPOTEXHUYECKOW CTajii, KOornaa
paccMaTpUBAETCA B HANpaBieHUM YkiIaaku. Kakaas U3 nepBoil U BTOPOH KieeBbIX yacTeil 4la u
41b popmupyercs: B IOIOCKOBOH popMe B BUE CBEPXY.

[0047] 3nmech, monockoBasi popMa Takxke BKIFOYaeT B ceds Gopmy, B KOTOpOH IIHpUHA
NOJIOCHI M3MEHsieTcsl B cepenuHe. Hampumep, gopma, B KOTOpPOH KPYTJible TOYKH SIBISOTCS
HETIPEPbIBHBIMI B OJIHOM HAaINpaBJICHUH O€3 pa3leNeHus, TaKKe BKIIOYEHAa B IOJIOCKOBYIO
¢dopmy, KOTOpast MPOXOOUT B OXHOM HampasieHHH. OgHAKO, TOT (akT, YTO Kieesas 4acThb 41
CYLIECTBYET BIOJb MepU(epuiHOro Kpas, He mpeamnoiaraer (GopMy, B KOTOPOH KiieeBasi 4acTh
41 ABnseTCst HENPEPBIBHON B OAHOM HampasjeHuu. Hanpumep, ciydaii, B KOTOPOM MHOXKECTBO
KJIeeBbIX 4acTed 41 ¢ DNpOMEKyTKaMH pa3MELlaloTCsl B OJHOM HAINpAaBIEHUHU, TAaKXKe
yuutbiBaercs. OgHAKO, B 3TOM Cly4ae, NPEANOYTUTENIbHO, PAacCTOsHUE (IJIMHA B OJHOM

HaNPaBJIEHUH) MEXAY Mapod KieeBblXx uacTedl 41, cocegHMX ApPyr € JAPYroM B OJHOM
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HAIpaBJIEHUH, SBJSIETCS OONBIIMM, M pa3Mep KaKAOH M3 mapbl KieeBbIX dacteil 41 (manuHa B
OJTHOM HAIpaBJICHUH) TAK)KE SBJISAETCS OOJBIINM.

JlononHUTENbHO, TOT (aKT, YTO KieeBas 4dacTb 41 HaxomuTCsl BIONB HepudpepuitHoro
Kpasi, BKJIFOUaeT B ceOsi HE TOJBKO CJIydYail, B KOTOpPOM KiieeBas 4acTh 41 mpenycmorpena Oe3
NPOMEXYTKa OT NepudpepuitHOro Kpas, HO TaKKe ciydald, B KOTOPOM KjeeBas 4dacTb 41
NpeAyCMOTpEeHa C TNPOMEXKYTKOM OTHOCHTENbHO mnepudepuitHoro kpas Jsucra 40
3JIEKTPOTEXHUYECKOH cTaimu. B 3TOM ciyuae, TOT QakT, YTO KieeBas yacTb 41 HaAXOOUTCS BIOJb
nepudepuiiHOro Kpasi, O3Ha4aeT, YTo KjieeBas 4acTh 41 MPOXOOUT MPAKTUYECKU MapauIeIbHO
ueneBoro nepudepuiinoro kpas. pyrumu cioBamu, TOT (aKT, 4TO KiieeBasi 4acTh 41 HAXOOUTCS
BJIOJIb TIepu(epUitHOTO Kpasi, BKIIOYAET B ce0sl He TOJNBKO Clydyaii, B KOTOPOM KJieeBast 4acThb 41
HAXOIUTCS TOJHOCTBIO MapajuieibHO MepuepuiHOMY Kparo, HO TaKke Ciydad, B KOTOPOM
KJeeBass 4acTb 41 uMeeT HakJIOH, HampuMep, 5 TIpaayCoOB WM MEHbIIE OTHOCUTEIbHO
nepugepuiHOro Kpas.

[0048] IlepBas kieeBas yacTb 4la pacmojaraercs BAOJb BHEIIHEro mnepudepuitHoro
kpas naucta 40 snextporexHudeckon cranu. Ilepsas kneesas yacte 41la NpOXOAUT HENPEPBIBHO
1o BCEH OKPY)KHOCTH B OKPY’KHOM HampasieHuu. IlepBas kieeBast yacte 41la ¢popmupyercs B
KOJbIIeBON (popMe B BHIE CBepxXy MEpBOM KieeBoW uacTh 4la, kKOrma paccMaTpuUBaeTCsl B
HAIPaBJICHUH YKJIAJKU.

Bropas kneesas usactb 41b pacrnosjaraercss BAOJb BHYTPEHHEro nepudepuitHoro kpas
mucta 40 snekTporexHHdYeckol cranu. Bropas kieeBas yactb 41b mpoxomuT HENpephIBHO 1O
BCEU OKPY>KHOCTHU B OKPY>KHOM HaIIPaBJICHUU.

[0049] Bropas kieeBast yactb 41b BkrOYaeT B ceOst MHOXKECTBO 3y0O4aThix yacreh 44 u
MHOXKECTBO 4acTeil 45 CHouHKH cepaeyHMka. MHoxecTBO 3yOuaTeix wacteir 44
IPEeNyCMaTPUBAIOTCSl C UHTEpPBaJaMH B  OKPY>KHOM HAIIPaBJI€HUU M  COOTBETCTBEHHO
pacrionararotcsi B 3yOuaThix HacTsax 23. MHOXeCcTBO uacTeil 45 CHHHKH CepaevHUKa
pAacIoyiararoTcsi B 4aCTH 22 CIIMHKU CepACYHHKA U COSNUHSIOT 3y0uaThie yacTu 44 psaoM Apyr ¢
IPYrOM B OKPY’KHOM HampaBJICHUH.

3y0Ouarasi yactb 44 BKJHOYaeT B ceOsi mapy MepBbIX 4acTeh 44a u BTOPYrO 4acTb 44b.
Ilepseie yacTu 44a pacnojararoTCsi C UHTEPBAJIOM B OKpPY:XHOM HampasieHuu. Ilepsrie uactu
44a mpoxomAT B paaualbHOM HamnpasieHuH. Kakmas u3 mepBbIX dacTel 44a mpoxoauT B
NOJIOCKOBOH (hopMe B pajuaibHOM HarpasiieHHH. Bropas sacte 44b coepmHseT mapy mepBBIX
yacteli 44a Apyr ¢ OpyroM B OKPYKHOM HampasjieHun. Bropas yacte 44b mpoxomuT B
MIOJIOCKOBOH (pOpMe B OKPY>KHOM HATPABIICHUH.

[0050] B HacrosimieM BapuaHTe OCYINECTBIEHUs, B BuUAe CBepxy Jjucta 40
3JEKTPOTEXHUYECKON cTany, KieeBas dYacTb 41 mpenycMoTrpeHa O3 TPOMEXYTKa OT
nepudepuitHoro kpast nucra 40 3JEeKTPOTEXHUUYECKON CTalld, HO HACTOsALIee M300peTeHHe He
orpaHuuuBaercs STuM. Hanpumep, xak B cratope 20A  corjacHoO  IepBOMY

MOIU(HUIMPOBAHHOMY TIpUMEPY, IMOKa3aHHOMYy Ha ¢ur. 5, B BuAe cBepxy Jjucta 40

2

SJIEKTPOTEXHUYECKON cranu, kjeeBas duacTb 41 MokeT ObIThb CHaOXeHa NPOMEKYTKOM

OTHOCUTENIbHO nepudepuiinoro kpas nucra 40 snekTporexauyeckoit cranu. T.e., obnacts 43 6e3
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ckienBanust jaucra 40 D3JIEKTPOTEXHUYECKOH CTajau, B KOTOPOM KieeBas 4acTe 41 He
NPeIyCMOTPEHa, MOXeT ObITh copmMupoBaHa Mexay oOnacTeto 42 ckienBaHusi jmcta 40
3JIEKTPOTEXHUYECKOH CTalH, B KOTOPOH KieeBas yacTtb 41 mpeaycMoTpeHa, u nepudepuiHbIM
kpaem Jmcra 40 osnekrporexHuueckodt crammu. OOmacte 42 ckiewBaHust Jjucra 40
3JIEKTPOTEXHUYECKOW CTaJii, B KOTOPOH KJjeeBast 4acTb 41 mpenycMoTpeHa, o3HadaeT o0JacTh
NOBEpXHOCTH JiucTa 40 3JeKTPOTEXHUYECKOH CTajaM, OOpAaleHHOW B HANPAaBJICHHH YKJIAIKU
(mamee B OAHHOM  JOKYMEHTE€ HAa3bIBAEMOW MEPBOM  MOBEPXHOCTBIO  Jmcta 40
SJIEKTPOTEXHUYECKOH CTall), Ha KOTOPOW MPEAyCMOTPEH KIESIIUNA MaTepual, OTBEP KICHHBIH
6e3 pasnenenusi. Obnactb 43 Oe3 ckienBaHus ucTa 40 3JIEKTPOTEXHUUECKOH CTaJIH, B KOTOPOIt
HE TpeaycCMOTpeHa KieeBas 4acTh 41, o3Hayaer oOjacTh MepBOM mMoBepxHOCTU jmcta 40
3JIEKTPOTEXHUUYECKON CTaIM, B KOTOPOU HE MPEAYCMOTPEH KIESIIHUI MaTepuas, OTBEPKICHHbIN
0e3 paszneeHusl.

3nece, TOT ¢akT, 4TO KieeBass 4acTb 41 HaxomuTcsl BAOJb NMepU(EpPUITHOrO Kpas, He
BKJIFOYaeT B ce0sl ciy4ail, B KOTOPOM KjeeBas 4acTb 41 mpemycMOTpeHa C MPOMEXKYTKOM,
NPEBBIIAIOINAM HEKOTOPYK IIHPUHY OTHOCUTENBbHO mepudepuiiHoro kpas sucra 40
3JIEKTPOTEXHUUYECKONW CcTanu. B wacTHOCTH, KieeBas 4yacTh 41 mpeaycMOTpeHa B JHaIa3oHe,
KOTOpBIN HE IpEeBbIIaeT TPEXKPATHBIH pa3Mep, COOTBETCTBYIOIIUN TOJIIMHE MJIACTHUHBI JIUCTA
40 >IeKTPOTEXHUYECKOH CTajH, OT nepudepuitHoro kpast ucrta 40 3IEKTPOTEXHUUECKON CTaH.
Paccrosinne (mmpunHa) Mexny kieeBoi dvacTeio 41 u mepudepuiiHbiM kpaem nucra 40
3JIEKTPOTEXHUYECKOH CTalM MPEANOYTUTENIbHO HEe OOJNblIe TONIIMHBI IUIACTHHBI Jucta 40
3JIEKTPOTEXHUYECKOH CTaly, U MOXKET B 3 pa3a WM MeHee ObITb OOJIbIe TONIIMHBI TUIACTUHBL
Korna paccrosiHue siBisieTCsl HyJIEBBIM, KieeBas dacTb 41 mpenycMoTpeHa Ha nepudepuitHoM
Kpae nucra 40 3JeKTPOTEXHUUECKOH cTau 6e3 Kakoro-audo mpoMexKyTKa.

[0051] B HacrosiieM BapuaHTe OCYIUECTBJIEHHs, (OPMbI BCEX KIEeBbIX 4dacTed 41,
IPEIyCMOTPEHHBIX MeXAy JucTaMu 40 3JIEKTPOTEXHUYECKON CTaIU NP BUIE CBEPXY, SABJIAIOTCS
uneHTudHbIMU. Popma KJieeBoi 4yacTu 41 B Bume cBepxy oO3HadaeT o0y (HopMy KIeeBOi
yactu 41 B Buae cBepxy A aucta 40 3J1eKTPOTEXHUUECKOH CTalu, B KOTOPOM KiieeBas 4yactb 41
NPEeAyCMOTPEHa, KOTJa PaCCMAaTPUBAETCS B HANPaBJICHUH yKiaaku. ToT (akT, 4To BCe KileeBbIe
gactu 41, npeayCMOTpeHHble Mexay JauctamMu 40 3IeKTPOTEXHUYECKON CTalH, HMMEIOT
OJMHAKOBYIO (pOopMy B BHZE CBEpPXY, BKIIIOUAET B ceOsl HE TOJBKO CiIydaid, B KOTOPOM KJIEEBBIE
gactu 41, mnpeayCcMOTpeHHble Mexay JuctamMu 40 3IeKTPOTEXHUYECKON CTalnH, HMEIOT
MOJTHOCTBIO OJMHAKOBYIO (POPMY B BHIE CBEPXY, HO TaKXKe Ciydall, B KOTOPOM OHH HUMEIOT
NPAaKTUYECKH OJUHAKOBYIO (popmy. Ciydaii, B KOTOPOM OHU MMEIOT NMPAKTHYECKU OJHHAKOBYIO
dopmy, sBIsIeTCs Ciay4aeM, B KOTOPOM BC€ KJeeBble 4acTh 41, MpenycCMOTpPEeHHbIE MEXAY
aucramu 40 3JIEKTPOTEXHUYECKOW CTaiw, UMEIT obiyro ¢opmy Ha 95% wiu Oonee B BUAE
CBEpXY.

[0052] B HacTosleM BapuaHTe OCYLIECTBJIEHMs, IO IUIOIIAAu ckieuBaHus jgucta 40
AJIEKTPOTEXHUYECKOU CTaI MOCPEACTBOM KiieeBoi yactu 41 paBHa 1% unmu 6onbie u 40% wiu
MeHblle. B NpoMuIIOCTpUPOBaHHOM MpuUMepe, AO0JsA IUIOINAAW CKJeuBaHus paBHa 1% wunu

Oompiie u 20% wiu MeHblie W, KOHKpeTHO, 20%. Mons mjomaau ckiewBaHusi jucra 40
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3JIEKTPOTEXHUYECKON CTalu MOCPEACTBOM KJIEEBON 4HacTh 41 sBJIAETCS OTHOLIEHHEM ILUIOLIANN
obnactu (obmactu 42 CkjeWBaHWs) B TNEPBOH MOBEPXHOCTH, B KOTOPOW KiieeBast 4acTh 41
NPEeAyCMOTPEHa, K IUIOIIAAM IEePBOM MNOBEPXHOCTH JucTa 40 3JEeKTPOTEXHUYECKON CTaJIH.
ObnacTp, B KOTOpOH mpeaycMoTpeHa KieeBast yacThb 41, npencrasiser coboii obmacts (00macThb
42 ckneuBaHus) TEPBOM IMOBEPXHOCTH JcTa 40 3JIEKTPOTEXHHYECKOH CTanu, B KOTOPOH
IpeyCMOTpPEH KJIEAILINi MaTepual, KOTOpPbIi oTBep:kaeH Oe3 pasaenenus. [lnomans obnacty, B
KOTOPOW NpenyCMOTpeHa kieeBass 4acTb 41, MOXKET MOJydaTbCs, HAMpUMEp, MOCPEACTBOM
¢dororpadupoBanusi mepBoil MoBepXHOCTH JmcTa 40 3JIEKTPOTEXHUYECKOH CTalM MOoCHe
pacciioeHust U OCPEACTBOM aHaIM3a U300pakeHus chororpadgupoBaHHOTO pe3ysibTaTa.

[0053] B HacTositneM BapuaHTE OCYLIECTBJICHMS, AOJIS TUIOLIANHN CKJIenBaHUs jucta 40
BJIEKTPOTEXHUYECKONW CTalM TMOCPEACTBOM KkjeeBo uactu 41 wmexnay gaucramu 40
BNIEKTPOTEXHUYECKOU cTtamu paBHa 1% wim Gonbime u 20% win mensime. B oboux nmucrax 40
BIEKTPOTEXHUYECKON CTalu PsSAOM JpYyr C APYrOM B HampaBleHUHM YKJIAAKU AOJS IJIOLIaIu
CKJieuBaHUs JTUCTOB 40 3JIEKTPOTEXHUUECKON CTalli MOCPeNCTBOM KieeBoi yacTu 41 paBHa 1%
wi Oombme u 20% wnu menbine. Korma kieeebie yactu 41 mpemoCTaBsIFOTCS Ha oOenx
cTopoHax Jjucta 40 3IeKTPOTEXHHUYECKOH CTaju B HaNpaBlieHUH YKJIAaAKH, 0N IUIOIIaau
CKJIEMBaHUs Ha 00enx cTopoHax jmcta 40 3JeKTPOTEXHUYECKOH cTanu paBHbI 1% uimu Oonee u
20% unu MeHee.

IIpencraBnsiercss BO3MOXKHBIM JIETKO OO€CIeYMBaTh IUIOIIAAb CKJIEHBAHHUSA (CBSI3aHHYIO
00J1aCcTh) MOCPENCTBOM CKJIeUBaHUs JUCTa 40 3JIEKTPOTEXHUYECKOW CTAN C TIOMOIIBIO KJIEEBOM
yacTu 41 1o CpaBHEHMIO CO Ciy4aeM, B KOTOPOM JHCT 40 3JIEKTPOTEXHUYECKOM CTajau
3aKPEIUIseTCsI.

[0054] JlonoaHUTENBHO, B HACTOALLEM BapuaHTe OCYIECTBIEHHS, MIIOLIAb CKICHBAHMS
yacTH 22 CHUHKM CepledHUKa MOCPEICTBOM KjeeBOW uactu 41 (manee B JaHHOM JOKYMEHTE
Has3biBaeMasi "mepBoil ruomaneo S1 ckienBaHus") paBHA WM OOJbINE IUIOMIATN CKJICHBAHUS
3yOuaToi yactu 23 MOCPeACTBOM KieeBoi yactu 41 (najee B JaHHOM JAOKYMEHTE Ha3bIBAEMOM
"BTopoi miomanso S2 cknenBanus”). T.e., S1 > S2.

3nech, mepBas miaomanb S| CKIEHUBAaHUS SIBISETCS OOJNIACTHIO YacTH 22 CHUHKU
cepAeYHUMKAa Ha MepBOH MOBEPXHOCTU JucTa 40 SIEKTPOTEXHUYECKOW CTajld, B KOTOpPOH
NPeIyCMOTPEH KIESIIA MaTepuaj, KOTOPO OTBepskaeH Oe3 pasnesienus. Bropas ruomans S2
CKJICMBAHUS SIBJSIETCS OONacTh0 3yO4aroil wactm 23 Ha mnepBod mnoBepxHOCTH jmcta 40
3JIEKTPOTEXHUYECKOW CTalld, B KOTOPOM NPENyCMOTPEH KJIEsSIMi MaTepuas, KOTOpPbIN
OoTBepkeH Oe3 pa3feneHus. AHAJIOTWYHO TUIOIAAU OOJIACTH, B KOTOPOW KJjeeBas 4acTth 41
MpenycMOTpeHa, mepBasi Iuomaab S1 CkieuBaHUsT W BTOpas IUIOMAnb S2 CKJICHBAHUS
NOJIYYAKOTCS, HAampuMep, mocpencTBoM (ororpadupoBaHuss nepBoi MOBEpXHOCTH Jmucta 40
3JEKTPOTEXHUYECKOH CTalM TIOCE pAaCCIOEHUs U MOCPENCTBOM aHaIM3a H300pakeHus
cotorpadupOBaHHBIX PE3yJIbTATOB.

[0055] Ilnomane ckneuBanust gucta 40 >IEKTPOTEXHUUYECKONW CTald MOCPEICTBOM
nepBoil kieeBoii yactu 41a siBnsiercsa S11. Bo Bropoii kneeBoii yactu 41b nomane ckienBanus

aucta 40 3JIEKTPOTEXHUYECKOM YaCTH MOCPEACTBOM 4YacTU 45 CIUHKU CEpACYHUKA SIBIISIETCS
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S12a. Bo Bropoii kieeBoii yactu 41b mnomane ckiaenBanus jucra 40 3JI€KTPOTEXHUYECKOM
yacTu mocpenctsoM 3yOuarodi uwactu 44 sensercss S12b. Ilnomanes cknewBanus jucra 40
BJIEKTPOTEXHUYECKON CTald MOCPEACTBOM MEPBON KJI€eBOM 4HacTu 4la sBIAETCS IUIOLIAIBIO
oOnacTi Ha mepBOM mOBepxHOCTH JucTa 40 3JIEKTPOTEXHUYECKOM CTanu, B KOTOPOM
npenycMOoTpeHa rmepBasi kieeBas 4acTb 4la. Bo Bropoii kieeBoit wactu 41b momans
ckyenBaHus jucta 40 3JeKTPOTEXHUYECKOW CTalM MOCPEACTBOM 4acTu 45 CIUHKU CepAevYHHKa
SIBJISIETCS] TUTOLIABI0 OOJACTH HA YacTh 45 CIIMHKM CepledHUKa NepBOi MOBEPXHOCTH JicTta 40
3JIEKTPOTEXHUYECKOM CTaJI, B KOTOPOM MpeayCMOTpeHa BTOpasi KiieeBasi yacTh 41b. Bo BTOpoii
KJieeBoi yactu 41b ruomans ckienBaHusi aucta 40 3JIEKTPOTEXHUUECKON CTaJd MOCPEICTBOM
3yOuaToi yactu 44 sBJISETCS IUIOMAIbI0 oOnacTu 3yOuaroil yactu 44 Ha MepBOH MOBEPXHOCTH
mucta 40 3IeKTPOTEXHUYECKOH CTaJli, B KOTOPOU NMPEAyCMOTpPEHa BTOpas kKiieeast 4acThb 4 1b.

Korpa Beimeonucannbie S11, S12a u S12b ucnonbsyrores, S1 u S2 mpencTaBistoTCs
CJIEYIOIUMHU YPABHEHUSMU.

S1=S114+S12a

S2=S12b

[0056] Kpome Toro, B HacTOSAILIEM BapUAHTE OCYINECTBJICHUS, IUIOIMANb CKJICHBAHUS
aucta 40 >SIEKTPOTEXHUYECKOW CTald TMOCPEACTBOM MEPBON KieeBoW uactu 4la sBisercs
paBHOI Wn OOJIBIIEH IO CPABHEHUIO C IUIOMAABI0 CKJIeUBaHus JUCTa 40 3JIEKTPOTEX HUIECKOM
CTaJld TOCPENCTBOM BTOpoi kieeBoir wactu 41b. T.e., S11>S12a+S12b. B xkauectse
MPEIBAPUTENILHOTO YCIOBUS B 3TOM Cllydae, HaIpuMep, OJHO wiu Oojiee u3 cienyromux (1) u
(2) moxer ObITh ynomsinyTo. (1) JlnnHa monockl, COPMHUPOBAHHON NMEPBOH KIIEEBOH 4YacCThIO
4la, Oosblie MJIMHBI TOJOCHI, COPMHUPOBAHHON BTOpOH kieeBoil 4acTthio 41b. (2) Illupuna
MOJIOCHI, C(OPMHUPOBAHHOW TMepBOM KJeeBOl uacTeio 4la, Oonble MMUPUHBI MOJIOCH,
cOpMHPOBAHHOI BTOPOU KJIeeBOi yacTbio 41b.

[0057] B cepneunuke 21 cratopa, korga JucThl 40 31EKTPOTEXHUYECKON CTAIH PSIOM
ApPyr C JAPYrOM B HaNpaBlieHUH VYKJIAIKH HE 3aKpeluisiloTCsd HEKUM CpelNCcTBOM, OHH
OTHOCHUTENBbHO cMmemaroTcsi. C apyroi CTopoHbl, Korna JUCThl 40 3JIeKTPOTEXHUYECKON CTau
pPsiIOM Ipyr C APYrOM B HAIPaBJICHUU YKJIAIKHU 3aKPEeIUIIOTCS, HamnpuMmep, MPUKpEIIeHUEM,
auctbl 40 BIEKTPOTEXHUYECKON CTaiud 3HAYUTEIBHO HATATHBAKOTCS, U, TakuM o00pasoM,
MAarHUTHBIE CBOWCTBA CepAeYHMKA 21 cTaTOpa NOABEPTatOTCs 3HAUYUTEIbHOMY BO3AEHCTBUIO.

C npyroit cropoHbl, B cepaedHuke 21 craropa COIJIACHO HACTOSINEMY BapHAHTY
ocy1iecTBIeHus], JTUCThI 40 3JIEeKTPOTEXHUUYECKOH CTalll PsSAOM ApPYT C APYrOM B HalpaBlIeHUU
YKJaJKU CKJIEMBAIOTCsl JAPYr C JAPYroM MocpeacTBoM kieeBoi dactu 41. CrepoarenbHo,
BO3MO)KHO OTPaHMYHBATh OTHOCHUTEJBHOE CMeleHHe MeXAy JucTamMu 40 3J1eKTpOTEeX HUYECKOM
CTald pPsAOM Jpyr C JAPYrOM B HaIpaBJ€HUU VYKJIaJKH BO BCEM MHOXKECTBE JHCTOB 40
3JIEKTPOTEXHUUYECKOH CTalu. 3/ech, A0S IIIOLann cKieuBaHus jaucta 40 371eKTpOTeXHUYeCKOon
CTaJld TOCPencTBOM kieeBol uactu 41 pasHa 1% wmnu Oonee. CiemoBaTenbHO, CKJICHBAHHE
NIOCPENCTBOM KjieeBOi yactu 41 olOecriednBaeTcsi, 1 OTHOCUTENbHOE CMEIEHNE MEXKY JIUCTAMU
40 >1eKTPOTEXHUYECKONW CTaJH PSIOM APYr C APYrOM B HANPABICHUU YKIAIKH MOXKET OBITH

3¢ (}eKTUBHO OrpaHHUYEHO, Aakeé KOTAa BBIMOJHIAETCS HAMOTKa B Npope3b cepaeuyHuka 21
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craropa. Kpome Toro, mockoJjibky crnocod kperuieHust JTUCTOB 40 3JIeKTPOTEXHUYECKOH CTau He
SIBJISIETCST KPEIUIEHUEM TMOCPEACTBOM KPEIeka, KaKk OMMCAHO BBILIE, a KPEIUIEHHEM MOCPEACTBOM
KJISALEr0 MaTepualia, HaTsHKEHUE, Co3aBaeMoe B JIUCTe 40 3JIEKTPOTEXHUYECKON CTalld MOKET
ObITh OrpaHuueHoO. BcnencTeue BBIIIECKA3aHHOTO, MOTYT OBITH OOecmeueHbl MarHUTHBIE
CBOICTBa cepaevyHuka 21 craropa.

[0058] Bripouem, koraa kiesiquii MaTeprual HAaHOCUTCS Ha JIUCT 40 3JIeKTPOTEXHUUECKOM
CTaJld, CKUMArollee HampsDKeHHe co3paercst B yucTe 40 3JIeKTPOTEXHUYECKOW CTald, KOrAa
KJesiiuii MaTepuan otreeprxaaercs. CrenoBaTenbHO, Korma kieeBass dactb 41 ¢opmupyercs
MOCPEACTBOM HAHECEHHUsI KJIesIero marepuaia Ha JUCT 40 3JeKTpOTeXHUUECKOH cTtanu, Juct 40
3JIEKTPOTEXHUUECKON CTAIN MOKET HATATUBATHCA.

Opnnako, B cepaeuHuke 21 craropa COIrJIaCHO HACTOSIIIEMY BapUaHTy OCYLIECTBJICHUS
JOJIs MJIOLAAU CKiIeuBaHus aucTa 40 3JeKTPOTEXHUYECKON CTalu MOCPEACTBOM KJIEEBOU 4acTH
41 pasma 40% wmu wmenee. CnemoBarenbHO, HATSDKEHHME, co3nmaBaemMoe B Jymcte 40
3JIEKTPOTEXHUYECKON CTaM BCIIEACTBHE KJIESIIEr0 MaTepuata, MOXKET OBITh OTPaHUYEHO IO
Hu3koro. CrenoBaTenbHO, MarHUTHBIE CBOWCTBA cepaeyHnka 21 craropa MoOryT ObITh
TOTIOJTHUTEIBHO 00ECTIeUeHBI.

Kpome Toro, nons mmomanu ckiaensBaHuss jucta 40 3J€KTPOTEXHUYECKOH CTald
nocpenctsoM kieeBod uactu 41 paBHa 20% wunmm menee. (CrnemoBaTeNbHO, HATSKEHUE,
co3gaBaeMoe B ucTe 40 3JIEKTPOTEXHUYECKON CTalu BCJIEACTBHE KIEALIEr0 MaTepuana, MOXKET
OBITH TOTIOJIHUTEIBHO OIPAHUYEHO.

[0059] KneeBas uactp 41 npenycmorpeHa Ha o0nactu 42 ckienBaHus, chOpMUPOBAHHON
BIOJIb NepudepuitHoro kpas nucra 40 snekTpoTexHuueckon cranu. CienoBaTenbHO, HAapUMep,
MIPENCTABIIAETCS. BO3MOXHBIM OTPaHUYMBATL BpaleHUe JUCTOB 40 5JIEKTPOTEXHUYECKON CTaIH
PSIIOM ZIpYT C APYTOM B HANpPABICHUU YKJIAAKH. TakuM oOpa3oM, BO3MOXKHO JIETKO IMPUMEHSTh
HAMOTKY K Npope3u cepieyHuka 21 cTaropa M JOMOJHHUTENBHO OOECHeunBaTh MarHUTHBIE
cBorictBa cepaeunnka 21 craropa. CrnemoBaTelbHO, MAarHWTHBIE CBOWCTBAa cepredyHuKa 21
CTaToOpa MOTYT OBbITh JOTIOJTHUTEIHLHO 00€CIIeYeHbI.

[0060] Korma mmpuna W1 (pasmep B OKpY)KHOM HampaBiieHUH) 3yOuaToil dactu 23
SBJIIETCSI OOJiee Y3KOM 1O CpaBHEHUIO ¢ HPUHOH W2 (pasMepoM B paivaibHOM HAINPaBJICHUH)
9yacTu 22 CIHMHKU CepIeYHUKA, MArHUTHBIN IMOTOK KOHLEHTpHUpYeTCs Ha 3yOuaroit bactu 23, u
IUIOTHOCTb MArHUTHOTO TMOTOKa 3y04aroil uacTh 23 HMeeT TEeHIACHLMUIO YBEIHMYHBATHCS.
CnenoBaresnbHO, KOT/la HaTsDKEHHUE MPUMEHSETCs] K CTAaJbHOMY JIMCTY MOCPEIACTBOM KIIESIIEro
MaTepuana, U HaTsSKEHHE MMEET PABHOMEPHYIO BEJIMYUHY, BIMSIHUE HA MAarHUTHBIE CBOWCTBA
3yO4aroit yactu 23 Ooblie, 4eM Ha MArHUTHBIE CBOWCTBA 4aCcTH 22 CITUHKHU CepACUHUKA.

ITepBas omane S1 ckienBaHUs paBHA WK OOJbIIE BTOPOU IUIOMIATU S2 CKICHBAHUS.
CrnenoBaresbHO, TPEACTABISIETCS BO3MOKHBIM 00€CIEUNBATh MPOYHOCTb CKJIEUBAHHS BCETO
cepaedyHuka 21 craropa B 4actu 22 CNMHKM CEpPACYHHMKA, B TO BpeMsl Kak BJIMsIHUE Ha
yXyJALUIEHHe MarHUTHBIX CBOWMCTB BCJIEACTBHE HATSKEHMs KIIEAINErO Marepuaja B 3yOuaToi
4acTH 23 OrpaHU4YUBAETCS.

[0061] 3necp, moka nomis miomanu ckieuBaHus jucta 40 3JEKTPOTEXHUYECKON CTalu
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nocpencTBoM kieeBoil yactu 41 paBHo 1% wmm OGonee um 40% wimm menee, ¢opma BTOPOIt
kjeeBoil yactu 41b He orpanuumBaercs (GOpMOM, MOKa3aHHON B BBIIIEONHUCAHHOM BapHaHTE
ocymectsieHusi. Hampumep, Bropast yacte 44b 3ybuatoil yactu 44 moxer ObITh omymieHa. B
5TOM CJly4yae, BJIMSIHUE YXYLIEHWs MAarHUTHBIX CBOMICTB BCJIEACTBUE HATSDKEHUS KIIEALIErOo
marepHalia BO BTOpoii 4yactu 44b 3yOuaToii 4actu 23, B KOTOPOU MIOTHOCTh MATHUTHOTO MOTOKA
CTAHOBUTCSI BBICOKOM, MOKET OBITh 3aMETHO OrpaHu4eHo. B sTom ciyvae, Hampumep, AOis
IUTOLIAIN CKJIEMBAHMS BCEro Jiucta 40 3JIEKTPOTEXHHMUYECKOH CTaiu MOXeT OblTh obecnedeHa
MOCPEACTBOM YBEJIMYEHHsI OTHOLIEHHS IUIOMafel CKJIeUBaHUs MOCPEACTBOM IEPBON KIIEEBOM
yacTtu 41a.

[0062] Jluct 40 s3iekTpoTeXHUYECKOl craiu, GopMupyromuid cepaedHuk 21 craropa,
NPOM3BOIUTCS BBIPYOKOM JINCTA 3JIEKTPOTEXHUYECKON CTAJIM B KAUE€CTBE OCHOBHOTO MaTepHaa.
Bo Bpemst mpouecca BbIpYOKH HaTSDKEHUE BCJIEACTBHUE MPOLECCa BBIPYOKH TPUMEHSETCS K
LIMPUHE, COOTBETCTBYIOINEH TONINMHE MIACTUHBI JUCTa 40 3JIEKTPOTEXHUYECKOW CTalId OT
nepudepuiinoro kpas jucta 40 3JEKTPOTEXHUYECKOUN CTaM MO HAMPABJICHUIO K BHYTPEHHOCTU
mucta 40 3JIeKTPOTEXHUYECKOH cTanu (37ech, BHYTPEHHOCTh JHcTa 40 3JIeKTPOTEXHHUUECKOU
CTalyl SIBJIETCSl OOJACTBIO MEXIy BHEIIHUM TNepupepuiiHbIM KpaeM M BHYTPEHHUM
nepudepuiiHpiM KpaeM ucta 40 snexkTporexHiuueckon cranu). Ilockonbky nepudepuiiHbiii Kpai
aucta 40 3IeKTPOTEXHUUYECKOHN CTalu YNPOUHSAETCS MOCPENCTBOM HATSKEHUS, MAJOBEPOSITHO,
yro nepudepuiiHplii kpait nmucra 40 3IEKTPOTEXHHUYECKOH craimu aehopMupyercs, 4ToObI
JIOKaJIbHO TepeBOpavyMBaThcs. TakuM obpasom, nedopmanus jiucta 40 3JIEKTPOTEXHUIECKON
CTalll MaJIOBEPOSITHO IOJUKHA IMPOUCXOAMTH, Ja’ke KOrjua NpHUKIeHBaHHEe K mnepupepuiiHoMy
kpato snucta 40 3JeKTPOTEXHUUYECKOH cTajau He BbinojiHsercs. CrenoBaTenbHO, Aake KOraa
obnactb 43 0e3 ckiueuBanus (Qopmupyercs Ha nepudepuitHom kpae Jsucrta 40
3JIEKTPOTEXHUYECKOM CTald Kak B  cepaeyHuke 21 craropa COIJIaCHO  NEPBOMY
MOAM(UIIMPOBAHHOMY TpUMeEpy, NOKazaHHOMy Ha ¢ur. 5, npedopmaums mmcra 40
SJIEKTPOTEXHUYECKOH CTaju MOKeT ObITh oOrpaHuueHa. [IpeacraBisieTcss BO3MOXKHBIM
OTpaHUYUBATh MPUMEHEHHE H3JIUIIHEr0 HaTsDKeHMsI K JUCTy 40 3JIeKTPOTeXHHUYECKOH CTaju
nocpencTsoM (GpopmupoBaHust o0nactTu 43 0e3 ckienBaHus TakuM criocobom. CrenoBaTenbHO,
MOTYT OBITh JOMOJHHUTENBHO OOECTIeueHbl MAaTHUTHBIE CBOWCTBA cepaeuHnka 21 craropa. Korma
paccmarpuBaercss ne(pOpPMALIMOHHOE YNPOYHEHUE BCIIEACTBHE HATSDKEHHUS, CO3/1aBA€MOTO BO
BpeMsi BBIIIEONUCAHHOTO Tmporecca BeIpyOku, mmpuHa obmactu 43 0e3 CKJIeHBaHHUS
MPEAINOUTUTENBHO SIBJISIETCS PABHOM WM MEHbIIEH 10 CPaBHEHUIO C TOJILINHOMN MJIACTHUHBI JIUCTA
40 51eKTPOTEXHUUYECKON CTaJIH.

[0063] O6bem HacTosIIero U300PETeHNsT He OTPAHUYEH BBILICONHCAHHBIMI BapHAHTAMHU
OCYIIECTBIIEHHS, M PA3JINYHbIE MOIU(PUKALIUI MOTYT BHOCUTBCS 0€3 OTCTYIUIEHHUSI OT CYLIHOCTH
HACTOSIIIEr0 M300pEeTeHNsI.

[0064] <Dopma cepmeyHHMKa cTaTOpa HE OrpaHW4YeHa (OpMOH, TMOKa3aHHOW B
BBIIIEONMCAHHBIX BAPUAHTAX OCYINECTBIEHUs. B uyacTHOCTH, pa3Mmepbl BHEIIHEro AMaMeTpa U
BHYTPEHHETO UaMeTpa CEepAEeYHHKA CTaTOpa, TOJIIMHA YKJIAJKU, YUCIO MPOope3el, OTHOLIEHHE

pa3MepoB MEKAY OKPYKHBIM HarpaBJIeHHEM W paJuaibHbIM HamlpaBlieHHeM 3yOuaToi yacTtu 23,
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OTHOIIEHHE Pa3MEPOB B PAJUAIBHOM HANPABICHUH MEXIY 3yO0daTol 4acThio 23 M 4acTbio 22
CIIMHKM CEepAeYHMKAa U T.I. MOTYT IPOU3BOJbHO PACCUUTBHIBATBCS COIJIACHO JKEJIAEMBbIM
CBOMCTBaM 3JICKTPOIABUIATEIIS.

[0065] Hammpumep, uncio 3y04aThix yacTei 23 MoskeT ObITh O0nbLINM, Kak B cTatope 201
COIJIACHO BTOPOMY MOAU(DUIIMPOBAHHOMY IPUMEpPY, MOKa3aHHOMY Ha ¢ur. 6 u 7. Takoli cratop
201 moxeTr OBITh NOAXOASIIUM 00pa3oM NMpHMEHEH B (opMe, B KOTOPOH OOMOTKHM HAaMOTAHBI
pacnpeneneHHbIM oOpasom. Korma oOMOTKM HamaThIBAIOTCS pacHpeieeHHbBIM 00paszom,
mupuHa W1 3yOuaroii wactu 23 uMeeT TeHAEHUUIO ObiTh Oojiee y3KOW MO CPaBHEHHIO CO
cilydaeM, B KOTOPOM OOMOTKH HAMaThIBAKOTCSI KOHLEHTPHUYECKH.

[0066] 3nech, oTHOIIEeHUe MpuHbl W2a (parmenTa (camoii epBoii kiieeBoi yactu 41a
B HACTOSIIIEM BapHaHTE OCYLIECTBJICHUs) MEPBOI KiieeBOl yacTu 41a, MpenyCMOTPEHHOU BAOJb
BHEIIHETo nepudepuitHoro kpast 4acTu 22 CIIMHKU CepAeYHHKA, K mrpuHe W2 JacT 22 CIUHKU
CepJIeYHHKA HA3bIBAETCs IEPBBIM OTHOLIEHUEM.

O6e mmpursl W2 m W2a B TNOJYYEHHH MEPBOTO OTHOLICHHS O3HAYAIOT CpeHee
3HayeHue kaxaon mupuHbl. Illupuna W2 wactu 22 CHMHKM CepleYHUKA, KOIrZa MepBOe
OTHOIIEHHE TIOJTYYaeTCs, MOXKET ObITh, HapUMeEp, CPEOHHM 3HAUYEHUEM LIMPHH TPEX TOYEK C
PaBHBIMH MHTEPBAJAMH B OKPY>KHOM HANPAaBJICHUU B YaCTH 22 CIIUHKHU CepAeYHUKA (TPU TOUKU
yepe3 kaxzable 120 rpaaycoB BOKpyr mneHtpanbHoi ocu Q). JlomonautenbHO, mupuHa W2a
nepBoil kieeBoil yactu 4la, Koraa mepBOe OTHOLIEHHE MOJy4aeTcsi, MOKET OBbITh, HaIpUMep,
CPEeIHHMM 3HAYE€HUEM IIUPUH TPEX TOUEK MEPBOU KJIeeBOM 4acTu 41a ¢ paBHBIMU HUHTEPBAJIAMHU B
OKPY>KHOM HampasJIeHUH (TpU TOUKH yepe3 kaxble 120 rpanxycoB BOKpyT LeHTpanbHOH ocu O).

[0067] Ortnomenne mmpuHsl Wla ¢parmenra Bropoil kieeBod uactu 41b,
NPeayCMOTPEHHOM BIOJIb OOKOBOTO Kpasi 3yOuaToit uactu 23, k urupuHe W1 3yOuaroii yactu 23
Ha3bIBAETCsl BTOPBIM OTHOLIEHHEM. BokoBol kpait 3yOuartoli wactu 23 siBisercss pparmeHTOM
nepudepuiiHoro kpas 3yO4aroi wacTu 23, KOTOpbIH OOpalieH B OKpPY>KHOM HAalpaBJICHUM.
®parmMeHT BTOpOH KieeBou 4actu 41b, mpenycMoTpeHHOH BaOJgb OOKOBOrO Kpas 3yO4daToit
yacTu 23, ABJISIETCS MepBO 4acThio 44a 3yOuaroii uactu 44.

[0068] O6e mupurbl W1 1 Wla B moiydeHUH BTOPOTO OTHOLIEHHS] O3HAYAIOT CPEIHEe
3HA4YEHUE KAKAOU U3 [IHPHUH.

[MMupura W1 3yGuatoii yactu 23, KOrma mojy4aercsi BTOPO€ OTHOLIEHHE, MOXET OBITb,
HAIpuMep, CPEAHUM 3HAYEHUEM IIMPUH TPEX TOYEK C PaBHBIMU HMHTEPBAJIAMH B PaguajIbHOM
HampasJieHUH B 3yO4aroil yactu 23. DTH TPH TOYKH MOTYT OBbIThb, HAIIPUMEP, TPEMSI TOUKAMH,
BKJIFOUAIOIIMMH B ceOsl BHYTPEHHHMH Kpal 3yO4aroll wyactu 23 B pajgualIbHOM HAlpaBJICHUH,
BHYTPEHHHUH Kpail 3y0uaToil yactu 23 B paguaJbHOM HAIPaBICHUU W LEHTpP 3yO4aToil yactu 23
B PaUaJIbHOM HaIPaBJICHUU.

HononautenpHo, mupuHa Wla mnepBoii wactu 44a, korga BTOPOE OTHOLICHHUE
MIOJIy4aeTCsl, MOXKET ObITh, HAIIPUMEpP, CPEIHUM 3HAYEHHEM IIUPUH B KAXKIOH U3 TPEX TOYEK C
pPaBHBIMU MHTEPBAJIaMHU B paguajbHOM HANpPABJIECHUU B NepBON 4dacTu 44a. Tpu TOYKM MOTyT
OBITh, HANIPUMEP, TPEMsI TOUKAMH, BKIIOYAIOIUMH B ce0sl BHYTPEHHUH Kpail mepBoi yactu 44a

(3yOuaroii yactu 23) B pagualbHOM HANpaBJeHUH, BHYTPEHHHUI Kkpall mepBoil uactu 44a
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(3yOuaroii yactu 23) B paauaibHOM HANpaBJICHUH U LEHTP mnepBoi yactu 44a (3yOuaroit yactu
23) B paauaibHOM HaNpaBJICHUH.

[0069] Takoe BTOpo€ OTHOLIEHNE OMpeAessIeTcs U KaXka0i u3 3y04arsix yacre 23. B
HACTOSIIIEM BapUaHTE OCYILIECTBIEHHs BTOPble OTHOLIEHMs IJIsI BCeX 3yOuaThix uacted 23
SIBJSIFOTCSL OMUHAKOBBIMU. 371€Ch, TOT (haKT, YTO BTOPbIE OTHOLICHHS JJIsI BCEX 3yOUaThIX yacTeit
23 SBNAIOTCS OAWHAKOBBIMH, BKJIIOYAeT B ceOsi ciydad, B KOTOPOM BTOpbI€ OTHOLICHUS IS
3yO4aThIX yacTeil 23 SBIAIOTCS PAa3JIMYHBIMHU, HO PAa3HULA MEXIY HUMH SIBJISETCS HEOOJBLION.
Korna pasHuua siBnsiercss HeOOJbIIOW, HAIPUMEP, BTOPOE OTHOIIEHHE JJIsT KAKIOH U3 3y04aThIx
yacTeil 23 comep:KUTCs B AUAINa3OHe B npeaenax +5% OTHOCHTENbHO CPEOHEro 3HAYSHUS s
BTOPBIX OTHOLIEHWH. B 3TOM ciydae, BTOpbIE OTHOIIEHUS Ui BCeX 3yOuUaThIX dYacTed 23
O3HAYAIOT CpellHEee 3HAYSHHE BTOPOI0 OTHOIIEHUS IJIsl KaXKI0H U3 3y04aThiX yacTei 23.

[0070] B crarope 201 mepsoe orHoweHue paBHO 33% wunu MeHee. Kpome Toro, B
WITFOCTPUPOBAHHOM IMIPUMEpE, IIEPBOE OTHOIIEHHE PaBHO 5% wiu Oonee.

HononuurensHo, B cratope 201, BTopoe otHoLIeHue pasHo 10% unu menee. Kpome toro,
B WUTOCTPUPOBAHHOM IIPUMEpE, BTOPOE OTHOLIEHHE paBHO 5% wim Oonee. B Hacrosimem
BapHaHTe OCYIIECTBIICHUS] BTOPbIE OTHOLIEHUS JJIsl BCeX 3yOuaThix yacted 23 pasubl 10% wim
meHee U 5% wnu Oonee.

B crarope 201, nepBoe OTHOIIEHUE PABHO MIIK OOJIbIIIE BTOPOTO OTHOLIECHHUS.

[0071] IlepBoe oTHOIIEHHE paBHO 33% MM MeHee, a BTopoe oTHoLIeHne paBHO 10% wnn
meHee. Korma o0a oTHOmEHUs SBISIFOTCA OONBIIMMU, NOJS TUIOIAAM CKJIEUBAHHS CTAHOBHUTCS
Boimie. CrnenoBarenbHO, MO IJIOMIAAU  CKJIEMBAHMA MOXET OBITh YMEHbLIEHa [0
COOTBETCTBYIOLLErO 3HaUEHUs WU MeHee, Hanpumep, 40% uin MeHee OCPeACTBOM COXPAHEHMUs
00OUX OTHOIIEHHH COOTBETCTBEHHO HEOOJBLIIMH.

3neck, faxe Korjaa OIHO U3 MEPBOr0 OTHOLIEHUs U BTOPOTO OTHOLIEHHUS SIBJISIETCS OUY€Hb
BbICOKUM (Hampumep, Oonee 50%), a apyroe siBiseTcsi oueHb HM3KUM (Hampumep, 0%), cama
JOJsl TUIOIIAAN CKJICUBAHUS MOXKET OBITh OrpaHMYeHa COOTBETCTBYIOIIUM 3HAYCHHEM HIIU
MeHbIIUM. OHAKO, B 3TOM CJydae, CyIIEeCTBYEeT BEPOSITHOCTb TOTO, YTO CKJIEMBAHHE MOXKET
OBITh JIOKAJIbHO HEJOCTATOYHBIM Ha YacTH 22 CIIMHKH CepASYHUKA WU 3yOuaTon yactu 23.

C npyroii cTopoHbI, B cepaeunuke 21 craropa, IepBoe OTHOLIEHHE U BTOPOE OTHOIICHHE
HIDKE€ HEKOTOPOrO 3HA4Y€Hus, a OAHO W3 OTHOIICHWH SBJISIETCS HE O4YE€Hb BBICOKHM.
CrnenoBaresbHO, MPEACTABISIETCS BO3MOXKHBIM JIETKO O0€CHeYHBATh MPOYHOCTh CKICUBAHUS B
KaXTOHM M3 4acTu 22 CIIUHKHU CepAeYHUKA U 3yOuaTol 4acTu 23, B TO BPeMsl KaK JOJIS IUIOLIaIn
CKJICHMBAHMsI OTPAaHUYMBAETCSI COOTBETCTBYIOLIMM 3HAYE€HHEM WM MeHbIIMM. Hanpumep, korga
oba oTHomeHUs paBHBI 5% wuau Oojiee, MPENCTaBISIETCS BO3MOMKHBIM JIETKO 00eCredYnBaTh
XOPOIIYIO MPOYHOCTD CKJICHBAHMSI B KAXKIOH U3 4acTH 22 CIIUHKH CEpIEeYHHKA U 3y0UaTol 4acTu
23.

[0072] B uenom, ¢opma 3yOuaToil wactu 23 OrpaHUYUBAETCS COIJIACHO, HAINpHMep,
YHCly TOJIOCOB M 4YHCIy mpope3ell. TakuM oOpa3om, HEJErKO peryaupoBaTh WHPUHY W1
3yOuaroit yactu 23. C apyroii CTOPOHBI, BHIIIEONHCAHHOE OTPAHUYCHIE HE BO3HUKAET B YaCTU

22 CIMHKU CepAeYHMKa, M mupuHa W2 yacTu 22 CIHMHKHM CEepAECYHHKA MOXKET OBITh JIETKO
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orperyiupoana. Kpome Toro, 4actb 22 CIUHKU CEPIEYHHKA JOJDKHA 00eCMeYnBaTh MPOYHOCTh
nns cepaeunuka 21 craropa. CnenosatensHo, mupruHa W2 yactu 22 CIMHKYU CEpACYHUKA UMEET
CKJIOHHOCTB OBITH IIUPOKOM.

Bcenencreue BBILIEYNIOMSHYTOIO, MOKHO CKa3aTbh, 4YTO LIMpUHA W2 4acTu 22 CHUHKH
CeplIeYHHKAa UMEET CKJIOHHOCTh OBbITh LIMpE MO CPaBHEHHIO ¢ mupuHoi W1 3yOuaroii yactu 23.
CnenoBarenbHO, MAarHUTHBIM MOTOK LIMPOKO PACCEUBAETCS B YAaCTH 22 CIIMHKU CEpAEYHMKA B
MOTIEPEYHOM HaIpPaBJIEHUH, U IUIOTHOCTh MArHUTHOTO MOTOKA B YaCTU 22 CIMHKHU CepAeYHHKA
UMeeT TeHICHLHUIO ObITh 0oJiee HU3KOH MO CPaBHEHUIO C IJIOTHOCTHEO MArHUTHOTO TOTOKA B
3ybouaroii uactu 23. CremoBaTenbHO, JaXke KOTAAa HATsOKEHHE BO3HHMKaeT B Jjmcre 40
3JIEKTPOTEXHUUECKON CTAJId BCJIEACTBUE KJieeBOH YacT 41, v HaTsDKeHHE BOSHUKAET B 4acTu 22
CIIMHKU CEep/EeYHUKA, BIUSHNE HA MAarHUTHbIE CBOICTBA CTAHOBUTCS MEHBIIUM 10 CPABHEHUIO C
TEeM, KOTJla HATSUKEHHE BOSHHUKAET B 3yOuaTol yacTu 23.

Korna nepBoe oTHOIIEHHE paBHO WX OOJIbIIE BTOPOrO OTHOIIEHHSI, MOJKHO CKa3aTh, YTO
KJleeBast 4acTb 41 paBHOMEPHO pacnpeneseHa B 4acTH 22 CIUHKHU CEPAECYHHMKA MO CPABHEHHUIO C
3yOuaroil yactero 23. 3mech, Kak OMUCAHO BBINIE, KOTJA HATSOKEHHE BO3HUKAET B 4acTh 22
CIIMHKHU CEPAECYHMKA, BIMSHUE HA MAarHUTHBbIE CBONCTBAa MEHBIIE IO CPABHEHUIO C TE€M, KOrnaa
HaTsDKeHUEe BO3HUKaeT B 3yOuaToii yactu 23. Takum o0pa3om, BIIHMsIHIE HA MATHUTHBIE CBOHCTBA,
cozmaBaeMoe Ha Jucre 40 BIEKTPOTEXHHYECKOW CTajiM, MOXET OBIThb OrPaHHYEHO [0
HeOOJIBIIOr0, B TO BpeMsl KakK A0 IUIOMAAM CKJEHBAHUS OOECIEeYMBAETCS TOCPEACTBOM
YCTAHOBJIEHHsI TE€PBOTO OTHOLIEHHUS pPABHBIM MJIU OOJBUIMM IO CPAaBHEHUIO CO BTOPBIM
OTHOLLIEHUEM.

[0073] B poTope BBILIEONUCAHHOTO BapHaHTa OCYINECTBJIEHUs, XOTs Ha0Op W3 JABYX
NOCTOSTHHBIX MAarHUTOB 32 (OPMHUPYET OAWH MArHUTHBIN IMOJIFOC, HACTOsIIEe H300peTeHue He
OrpaHMYMBaeTCs 3TUM. Hampumep, OonuH MOCTOSHHBIA MarHUT 32 MokeT (OpMHPOBATh OIHMH
MarHUTHBIN TOJIFOC, MO0 TpU WM OoJiee MOCTOSTHHBIX MarHuTa 32 MoryT ()OpMHpPOBaTH OAMH
MarHUTHBIN MOJIFOC.

[0074] B BbIIICONMMCAHHOM BapUaHTE OCYIIECTBJICHHS, XOTS JJEKTPOIBHUIATENb C
BO30Y’KIE€HHEM MOCTOSTHHBIMM MAarHUTaMH ObUT OTIMCAH B KAYECTBE MPUMEPA 3JIEKTPOABUTATENS,
KOHCTPYKLUSI 3JIEKTPOABUIATENs HE OrPAHUYMBAETCS 3TUM, KaK WJUIFOCTPUPOBAHO HIDKE, U
pa3UYHbIE M3BECTHbIE KOHCTPYKLMHU, HE TMPUBENECHHBbIC B MPHUMEP HUXKE, MOTYT TaKXe OBITh
IIPUMEHEHBI.

B  BbIIEONMCAHHOM  BapuaHTe  OCYLIECTBIEHUS, XOTS  3JIEKTPOABUIATENb C
BO30Y)KI€HHEM MOCTOSIHHBIMH MAarHUTaMH OBUI ONMHCAaH B Ka4yecTBE NpPUMepa CHHXPOHHOIO
SJIEKTPOJBUTATENS, HACTOsAllee W300peTeHWe He OrpaHuumBaercs 3THM. Hampumep,
3JIEKTPOJBUTATENIb MOXET TMPEIACTABIAT COOOH PpEaKTUBHBIH SJIEKTPOABHIaTENb WM
3JIEKTPOJBUTATENb HA 3JIEKTPOMArHUTHOM TOJI€ (IBYXOOMOTOUHBIN 3JIEKTPOABUTATEND).

B BBIIIEONNMCAHHOM BapUaHTE OCYILNECTBJICHUS, XOTS CHHXPOHHBIN 3JIEKTPOABUTATENb
ObUT ONMUCaH B KauyecTBe NpUMepa DSJEKTPOABHUraTessl IEPEeMEHHOrO TOKa, HACTOosIIee
n300pereHne He orpaHuuuBaercs >THM. Hampumep, sieKTponBUraTelb MOXKET INPENCTaBISATH

co0O¥ MHIYKIIMOHHBIHN 3JIEKTPOIBUTATEND.
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B BbII€ONMCaHHOM BapuaHTe OCYILECTBIEHMs], XOTS 3JEKTPOABUIaTEIb NMEPEMEHHOIO
TOKa OBLT OmMHUCaH B KAadyecTBE IPUMEpa HJIEKTPOABHUraTelNs, HACTOsIlee M300peTeHue He
orpaHuuuBaeTcss O3TUM. Hampumep, 3IeKTPOABUraTeNb MOXKET IPENCTaBJIATb  COOOH
3JIEKTPOABUIATEIb TOCTOTHHOT'O TOKA.

B BBIIIEONHMCAHHOM BapuaHTe OCYLIECTBICHHs, XOTS 3JIEKTPOABUTaTeNb ObUI ONHCAH B
Ka4yecTBe INpHMEpa SJEKTPOABHIATENs, HACTOsIIIee H300peTeHHe He OrPaHWYMBACTCS STHM.
Hanpumep, 351eKTpoaBHUraTesib MOXKET MPEACTABISATE COOOH reHepaTop.

[0075] B BbIIEONMMCAaHHOM BapUaHTE OCYIIECTBJICHHS, XOTS CJly4al, B KOTOPOM
IIMXTOBAHHBIN CEPACYHHUK COTJIACHO HACTOSIIEMY H300PETEHHMIO TMPUMEHSETCS K CepIASUHUKY
cTaropa, MPHUBOAMTCS B KAUECTBE MPHUMEPA, OH MOXKET TakKe ObIThb MPUMEHEH K CepACUHHKY
poropa.

[0076] Kpome ToOro, mnpencTaBiseTcs BO3MOXXHBIM 3aMEHSTb KOMIIOHEHTHI B
BBIIIEONMCAHHOM BapHaHTE OCYLIECTBJIEHHMsS] XOpPOLIO H3BECTHBIMH KOMIIOHEHTaMHU IIpH
HEOOXOMUMOCTH 0€3 OTCTYIUIEHHsI OT JyXa HACTOALIEro W300pETEeHUs, W BbIIEONHNCAHHbIE
MOIU(UIUPOBAHHBIE PUMEPHI MOTYT OBITh COOTBETCTBYIOIIUM 00pa3oM OObEIHHEHBI.

[0077] Jlanee, mpoBepOYHBIE HCHBITAHUS (TIEPBOE MPOBEPOYHOE HCIBITAHHE M BTOPOE
NPOBEPOYHOE HCTBITAHUE) U1 MPOBEPKH BBIMIEONHUCAHHOTO NEHCTBUS U PE3YJbTATOB OBLIH
BBINTOJIHEHBI. DTH NMPOBEPOYHbIE UCTIBITAHUS OBLIM BBIMOJHEHBI IIOCPEACTBOM MOAEITUPOBAHUS C
MOMOIIBIO TPOTPAMMHOI0 O0€CIIeueHus], 32 UCKJIIOUEHHEM MPOBEPKU NMPOYHOCTH CKJIEMBAHUS,
KOTOpast Oyzmer ommcaHa rnosxe. B kagecTBe mporpaMMHOro obecredeHus: ObUIO UCIOIb30BAHO
POrpaMMHOE OOeCTeueHHe MOJENUPOBAHMUS 3JIEKTPOMArHUTHOTO TMOJsI HAa OCHOBE MeETOZA
KOHEUHBIX 351eMeHTOB JMAG, npousBenenHoe koproparueii JSOL.

[0078] I1epBoe mpOBEPOYHOE UCTIBITAHUE

@ur. 8-14 nokaseiBatoT cratopel 20B-20G, koTOphIe OBLIM CMOIETUPOBAHBI B 3TOM
IIPOBEPOYHOM HCHbITaHMU. B kaxkaoM u3 cratopoB 20B-20G crarop 20 cornacHo BapuaHTy
OCYIIECTBIIEHHsI, TOKa3aHHOMYy Ha ¢ur. 1-4, Obu1 HCHONB30BaH B KadyecTBe 0a30BOH
KOHCTPYKLMHU, U CIEAYIOIINE MOMEHTbI MU3MEHSIOTCS OTHOCUTENBbHO craropa. T.e., TojmuHa
miacTuHbl Jucta 40 3JeKTpoTexHUYeckor cramu Obuta 3amaHa B 0,25 mm wimm 0,20 mwm.
JIoTOTHUTENBHO, Kak Moka3aHo Ha ¢ur. 8-13, Bo Bcex cratopax 20B-20G, uMeromux aBa TUMA
TOJILIUH TJIACTUHBI, JOJIS IUIOIAAN CKJIEUBAHUSA KaXA0ro U3 JUCTOB 40 3JIeKTPOTEXHUYECKON
CTaJIN TIOCPEICTBOM KJieeBOW 4acT 41 ObLIO CeNaHo OTIIMYAOIUMCS pyT OT Apyra Ha 20% ot
0% no 100% (12 Tunos Bcero).

[0079] Ilorepm B cranu Kaxnoro u3 JUCTOB 40 3IEKTPOTEXHUYECKOM CTaH,
coctaysiroux 12 tunos cratopos 20B-20G, Obutu mosy4eHsl MOCPEICTBOM BBIIIEOMMCAHHOTO
MOAEeIupoBaHus. JIOMONHUTENBPHO, B KadyeCTBE LEIM CpaBHEHMs, Kak B cratope 20H,
NOKa3aHHOM Ha ¢ur. 14, morepu B cTanu sucta 40 3J1eKTPOTEXHIUECKOH cTanu B ctatope 20H, B
KOTOPOM MHOKECTBO JUCTOB 40 3JIEKTPOTEXHUUYECKON CTajH, BCE SBISAIOTCS 3aKpPEIJICHHBIMU,
Taxxke nosydeHel. Uro kacaercs craropa 20H, KOTOpBIN AOIKEH CPAaBHUBATBCS, IOTEPU B CTANIU
OBUTH TIOJMy4YeHBI JJIsl ABYX THIIOB, KOTrJa TONIUHA IiacTuHbl Obiia 0,25 mm wmm 0,20 mMm.

Cratop 20H, KOTOpBII TOJKEH CPaBHHUBATHCS, BKJIIOYAET B ceOsi MHOkecTBO kperuieHuit Cl u
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C2. Kpemmnenust C1 u C2 BxurouaroT B cebs nepBoe kperuienne Cl, mpeaycMOTpeHHOE Ha YacTH
22 CIUHKU CepAedHuKa, U BTOpoe kpervienne C2, mpeaycMOTpeHHOe Ha 3yOuaroi wactu 23.
OtHowenne muomany, 3anumaemoi kperenusasmu Cl u C2, x nepsoii nosepxHocTH jucta 40
3JIEKTPOTEXHUYECKOH CTalN, paBHO NpUOIU3NUTENBHO 3,2%.

[0080] PesynbraTel mokazanbl B rpadpuke Ha ¢ur. 15. B rpapuke nHa ¢ur. 15
TOPU30HTAJIbHAsL OCb SIBJISIETCA AOJIEH IUIOWAAN CKienBaHus jaucta 40 37IeKTPOTEXHUYECKOU
CTaJIi TIOCPEICTBOM KJjeeBoi yactu 41. BeprukanbHast OCh sIBJsieTCs 3HauU€HHEM (OTHOLIEHHEM
NOTEPh B CTAJIH), MOJYYEHHBIM JEJIEHHEM MOTephb B CTau JucTa 40 3J1eKTPOTEXHUYECKON CTaJIH
B KaxoM u3 craropos 20B-20G Ha motepu B ctanu jucta 40 31eKTPOTEXHUYECKOW CTalu B
crarope 20H, koTopriii nowKeH cpaBHUBAThCs (ctatop 20H mMeeT Ty ke TONLIMHY TUIACTHHBI
mucta 40 snexTporexHudeckor cranu). Korma nmorepu B cranu jucra 40 3JIeKTPOTEXHUYECKON
CTalli B KaX70M U3 ctatopoB 20B-20G sABNAOTCS 5KBUBAJEHTHBIMU MOTEPSIM B CTAJIM B CTaTOPE
20H, KOTOpBIN AOJUKEH CPAaBHUBATBHCS, OTHOLICHHE MOTEPh B CTAJH PABHO MPUOIU3UTEIHHO
100%. Korna oTHOIIeHHE MOTeph B CTaJd CTAHOBUTCA MEHbLIMM, MOTepU B crainu jucra 40
3JIEKTPOTEXHUYECKON CTalMu CTAHOBSTCS MEHblIE, U MarHUTHblE CBOICTBa craropoB 20B-20G
SIBJISIFOTCS PEBOCXOHBIMHU.

[0081] B rpaduxe, mokaszanHom Ha ¢ur. 15, 12 Tunos craropos 20B-20G Obun
pa3zeneHbl Ha [BE TPYIMIbL, U Pe3yJbTAaThl KAXKIOH W3 TPyHn ObUIM MOIBITOXKEHBI B Ka4ECTBE
muHelHoro rpaduka. lects cratopos 20B-20G, nMerOmux TOMMUHY macTuHel 0,25 MM JcTa
40 >IeKTPOTEXHUUYECKOW cTany, ObUIM Ha3HaueHbl B KAa4eCTBE NEPBOM TPYMIbL, MU MIECTh
cratropoB 20B-20G, umeromux tonuuHy miaactuHbl 0,20 mm mucra 40 371€KTPOTEXHUUYECKOM
cTany, ObUIM Ha3HAYEHb! B KAUECTBE BTOPON IPYTIIIHI.

[0082] U3 rpaduxka, mokazaHHOro Ha ¢ur. 15, MoxeT ObITh MOATBEPIKAECHO, YTO CTATOPHI
20E-20G, B KOTOpBIX AOJs IUIOIAAM CKJIenBaHUsA JucTa 40 3JIEKTPOTEXHUYECKOH CTalu
NOCPENCTBOM kyieeBOM dvactu 41 paBHa 40% wunM MeHblle, HUMEIOT IOTEPU B CTAH,
SKBUBAJICHTHBIE NIOTEPSIM B cTanu ctatopa 20H, KOTOPEIN AOJIKEH CPABHUBATHCS.

[0083] Bropoe npoBepouHOE UCTIbITAHHE

DTO MNPOBEPOYHOE WHCIIBITAHHE SBJSETCS MPOBEPOUYHBIM HCIIBITAHUEM MJIi TEepPBOro
OTHOLLIEHUSI U BTOPOrO OTHOLIECHMUS.

Kaxnplii U3 CTaTOpOB, CMOAEIHUPOBAHHBIX B 3TOM IMPOBEPOYHOM HCIBITAHUHU, UMEET
KOHCTpyKLuio cratopa 201 cormacHo BTopoMy MOIU(MUIIUPOBAHHOMY NPUMEPY, MOKA3aHHOMY
Ha ur. 6 u 7, B kauecTBe 0a30BOH KOHCTPYKLHHL.

B kaxxpgoM H3 CTaTOpPOB NEPBOE OTHOIIEHHE M BTOPOE OTHOLICHHE ObUTH H3MEHEHBI
NIOCPECTBOM M3MEHEeHHsI (OPMBI KileeBOi HacTh 41, B TO ke BpeMsi coxpansist popmy jucra 40
3JIEKTPOTEXHUYECKON CTanu, Kakoil oHa Obwta. B uwactHOCcTH, mmpuasl Wla u W2a kneeBoit
yactu 41 ObUIH Cy’KeHBI, YTOOBI U3MEHSTDH IIEPBOE OTHOIIEHNE W BTOPOE OTHOLIeHHE. B kakaom
U3 CTaTtopoB Kjeesas dacTh 41 Obula pasmemeHa ©e€3 MPOMEXYTKa OTHOCHUTENBHO
nepudepuitHoro kpas aucrta 40 31eKTPOTEXHUIECKOH CTaH.

[0084] (ITpumeps 1-3 u cpaBHUTENBHBIN npuMep 1)

B xaxngom u3 craropoB M3 npuMepoB 1-3 U CpaBHUTENBHOrO npumepa 1 mnepsoe
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OTHOILIEHHE OBUIO 3a(UKCHPOBAHO, M 3aT€M BTOPOE OTHOLIEHHE OBLIO M3MEHEHO. 3areM,
OTHOILIEHHE 00JIacTeH CKIEUBAHUS U MPOYHOCTDL CKIICHUBAHUA OBLIH NOATBEPKACHBI JIsI KAXKAO0T0
U3 CTaTOPOB.

Tabmuua 1 mnokaseiBaeT pe3yJbTaThl 3HAYEHUN IMEPBOrO OTHOLIEHWS W BTOPOTO
OTHOLIEHHUs, OTHOLIEHUS IJIOLANEeH CKJIEHBAHMs U NMPOUYHOCTU CKJIEUBAHUSA AN KaXKIOIO U3
CTaTOPOB U3 NPUMEPOB 1-3 U cpaBHUTEIBHOTO Npumepa 1.

[0085] Taba. 1

ITpumep 1 IIpumep 2 IIpumep 3 CpaBHUTENbHBIH
npumep 1
ITepBoe otHomeHue|33 33 33 33
(%)
Bropoe otHomenwue|S 7 10 13
(%)
Homnst riommanu|37 38 40 42
ckienBanus (%)
IIpounocts Xopoas Ilpesocxonnas |IIpesocxonnas  |IIpeBocxonHas
CKJIEBaHUsI

[0086] B Tabnuume 1 mpoyHOCTH CKJIEMBAHHS Obljla OLIEHEHA B COCTOSIHUU, B KOTOPOM
MHOXKECTBO 3JIEKTPOABHUraTeNell ObUIM H3rOTOBJEHBI ITOCPEICTBOM HAHECEHHs OOMOTKU B
Ipope3y, MOocae TOro Kak CepAedyHUK cTaTopa Obl1 M3rotoBiieH. IIATh cepaeuHUKOB craTtopa
OBUIN M3TOTOBJIEHBI AJIST KAKIOrO M3 MPpUMEPOB. B 3TO Bpemsi, Koraa HU ONHA U3 YaCTH CIIUHKU
cepedyHHKa M 3yO4aToil 4YacTH HE NOABEPrach BO3JEHCTBUIO BO BCEX IISITU CEPAEYHUKAX
CTaTopa, T.€., U B YaCTH CIIUHKY CEePJEUHUKA, U B 3yOUaTON YaCTH, KOTAa CEPACYHUK CTaTOpa He
ObuT paccioeH (kjeeBas 4acTb ObLIa TMOBPEKACHA, JIUCTHI SJIEKTPOTEXHUYECKON CTaH PSIOM
APYr C OPYyroM OBUIM pacClOeHbl), OHa CYHMTANIACh MPEBOCXOAHOW. B pesynbraTe HaMOTKH,
TOJIBKO B OJIHOM U3 MATU CEPAEYHUKOB CTaTOpa, XOTS pacClOCHHE CepleYHHKa cTaTopa
MPOM3O0ILIO B YAaCTH 3y04aTOl 4acTH, OHA Oblla OllEHeHa Kak Xopomas, korna Gopma 3yduaToit
4acTU He IMOJIBEpIyIach BO3JEHCTBUIO BO BpeMsl 3aBEpLICHUs] HAMOTKHU. B pe3yibrare HAMOTKH B
IBYX WK Oojiee M3 TSITH CEPASYHUKOB CTATOPa, XOTS PACCIOCHHE CEepACYHHKA CTaTopa
MPOU30MLIO B 3yOuUaTOi 4acTu, oHa ObUIa OLIEHEHa Kak mpuemiieMasi, korga (opma 3yduaToit
YacTU HE IMOJBEPIVIaCh BO3NEHCTBHIO BO BpeMs 3aBEpLICHHMs HAMOTKU. Jlpyrue ciydaum Obutn
OLIEHEHbI KaK HeNpUeMJieMble.

[0087] B kaxxaoMm U3 CTATOPOB M3 MPUMEPOB 1-3 U CpaBHUTEIBHOTO MpuMepa | mepsoe
oTHoweHne ObUTo 3a1aH0 B 33%. 3areM, BTOpOE OTHOIIEHHE OBIJIO H3MEHEHO.

Bcnencrsue BblllleyKa3aHHBIX PE3yJbTAaTOB, KOT/la MepBOE OTHOLIEHHE paBHO 33%, noms
omaan ckienBanusi pasHa 40%, maxke xorma BTopoe OTHoIIeHHe paBHO 10% (mpumep 3).
OnHnako, xoraa BTopoe oTHOImeHHe npeBbickiio 10%, Hanpumep, 13% (cpaBHUTENBHBIN PUMED

1), OBIIO MOATBEPKAEHO, YTO JOJIS IUIOLIAMU CKJenBaHUs npeBbicuio 40%. JlomoimHUTENbHO,
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KOrZa BTOpOe OTHOIeHHe ctayno 5% (mpumep 1), ObUIO MOATBEPKAECHO, YTO ObUT CEPIEYHHK
CTaToOpa, B KOTOPOM pacciloeHHe 3yOuaToil 4acTH MPOM3OIILI0, U YTO MPOYHOCTh CKIIEUBAHUS
CJIerKa Mo/BEPIiIach BO3AEHCTBHIO.

[0088] (ITpumepsr 11-13 u cpaBHUTENBHBIN puMep 11)

B xaxpom u3 cratoposB u3 npumepos 11-13 u cpaBHuTensHoro mpumepa 11 BTOpoe
OTHOILIEHHE ObUI0 3a(UKCHPOBAHO, M 3aTEM IMEPBOE OTHOLIEHHE ObUIO M3MEHEHO. 3areM,
OTHOLIEHHE 00J1acTell CKJIEMBAHHS U IPOYHOCTD CKJIEMBAHUS ObLIH MOATBEPKIEHBI I KAXKIOTO
U3 CTaTOPOB.

Tabnuua 2 mOKas3bIBaeT pe3yJIbTaThl 3HAYEHWH TMEPBOTO OTHOLIEHHS W BTOPOTO
OTHOIIEHHUs, OTHOILIEHHUS IJIOLaield CKJIEUBAHMsI U MPOYHOCTU CKJIEUBAHUS A KAXIOTO U3
cTatopoB u3 npumepos 11-13 u cpaBHuTEeNnpHOrO Npumepa 11.

[0089] Tabum. 2

ITpumep 11 ITpumep 12 ITpumep 13 CpaBHUTENBHBIH
npumep 11
IlepBoe otHoeHue|4.9 6.6 33 36
(%)
Bropoe ortnomenue(10 10 10 10
(%)
Homnst rtommanu| 12 13 40 43
cknenBanus (%)
IIpounocts Xopomas Ilpesocxonnas  |IIpesocxonnas  |IIpeBocxonHas
CKJIEVBaHMUsI

[0090] B Tabnuue 2 KpuUTepHsAMHU OLIEHKH AJISI IPOYHOCTH CKJIEMBAHUS ObUIM HAJIMUWE
WM OTCYTCTBHE pACCJIOCHMS BEpXHEH M HIDKHEH TMOBEPXHOCTEW CcepAedYHHKa CTaTopa,
BbI3BAHHOT'O KOHTAKTOM MEXKAY CTATOPOM H KOXKYXOM, KOrja CTaTop 6]:1.]1 BCTABJICH B KOXYVX,
IOCJIe TOrO0 Kak CTaTop ObLT WM3TOTOBJIEH, W CTeNeHb paccioeHus. [Isatb cratopoB Obutn
H3TOTOBJIEHBI JIA Ka’KA0ro U3 npuMeEpoB. Bo BpE€Ms BCTaABKHU CTATOPa B KOXKYX, KOr'’la HU OJHA
N3 4aCTU CIIMHKH CEPACYHUKA U 3y6an01‘/'1 HaCTu HE MOABEPTIaChb BOSI[efICTBPIIO BO BCEX IISITH
craropax, T.€., B 4HaCTU CIIMHKU CEpACYHUKA U B SY6anOﬁ HaCTH, Koraa CEPACYHUK CTaTOpa HE
ObLT pacciioeH (KJieeBasi 4acTh ObUla TOBPEXKIEHA, JIHCTHI 3JIEKTPOTEXHHUECKON CTalld PSIOM
APYT C IPYroM OBLIM PaCcCIIOSHBI), OHA CUUTAIACh MPEBOCXOAHON. BO Bpemst BCTaBKH, TOJIBKO B
OOHOM U3 MATU CTATOPOB, XOTA OTCIOCHUE CEPACUHHUKA CTATOpA MNPOU3OLIIO B YaCTU CIIMHKH
cepAeyHNKa, OHa ObUla OLIEHEHa KakK Xopomas, Koraa Gopma 4acTH CIIMHKH CepAeYHUKA He
MOABEPIiach BO3AECHCTBUI0 BO BPEMs 3aBEPLICHUs BCTAaBKU. BO Bpemsi BCTaBKH, B ABYX HJIU
Ooree U3 MATH CTATOPOB, CIydai, B KOTOPOM pacCiIOeHHE CepAeYHHKAa CTaTopa MPOU3OIIIIO B
3ybuaToii yactu, 1 opMa 4acTH CIIMHKU CepAevHHKAa He Oblla MOABEPrHYTa BO3JAEHCTBUIO BO
BpEMs1 3aBEPIIEHHSI BCTABKU, ObUT OLIEHEH Kak npuemiieMblil. [[pyrue ciyuan OblTH OLIEHEHBI Kak

HEMIPUEMIIEMBbIC.
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[0091] B kaxnom u3 cratopoB u3 npumepos 11-13 u cpaBHuTenbHoro npumepa 11
BTOpOE OTHoLIeHne Obu1o 3a1aHo B 10%. 3aTem, mepBoe OTHOLIEHHE ObIIO H3MEHEHO.

BcnencTeue BbIIEONMUCAHHBIX PE3yJIbTaTOB, KOraa Bropoe oTHouieHne 0buio 10%, mos
omaau ckjensanus paBHa 40%, naxe xorpa BTopoe oTHouieHue Obuto 33% (mpumep 13).
OnHako, xoraa nepsoe OTHOIIeHUe npeBbichio 33%, Hanpumep, 36% (CpaBHUTENBHBIN IPUMED
11), OBLIO MOATBEPIKIEHO, YTO AOJIS IUIOIANN CKIenBaHus npesbicrinao 40%. JIOMOIHUTENBHO,
KOrza nepBoe oTHomeHue crano 4,9% (nmpumep 11), u cratop Obul BCTaBleH B KOXYX, ObLIO
MOATBEPIKIEHO, YTO BEPXHssi MOBEPXHOCTh YAaCTHU CIHMHKH CepAeYHHKAa OblTa pacciioeHa B
HEKOTOPBIX W3 CTATOPOB, W, TaKUM OOpa3oM, MPOYHOCTb CKJIEUBAHMS CJIETKa TOJBEPTriach
BO3JIEHCTBHIO.

[0092] (ITpumep 21)

B crarope u3 npumepa 21 nepsoe oTHoueHue Obut0 6,6%, a BTOpOE OTHOLIEHHE ObLIO
7%. Korna nmons miomanu CKIEHBaHHUS B 3TOM CTarope OblLia MOATBEPKACHA, OHA COCTABHIIA
12%.

[TpoMbIiIeHHAst TPUMEHUMOCTD

[0093] CoriacHOo HacTosIEMY H300PETEHHIO, MOXKHO YJIyYIIaTh MarHUTHBIE CBOHCTBA.
CrnenoBarebHO, MPOMBILUIEHHAS TPUMEHIUMOCTb SIBJISIETCS IIUPOKOH.

KpaTkoe onucanme CCbUIOK C HOMEpaMH

[0094] 10 - snexTponBuraTesb

21 - cepaeduHuK craTopa (IIMXTOBAHHBIN CEPAEYHHUK )

22 - 4acTb CIIMHKH CEpAEUHUKA

23 - 3y0Ouarasi 4acThb

40 - UCT BNEKTPOTEXHUUECKON CTaIN

41 - kneeBast 4acThb

42 - obnacTh CKIIEMBAHUS

43 - objacTh 6€3 CKJIeuBaHUs
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®OPMYVYJIA H30BPETEHUA

1. IIlMXTOBAaHHBII CEPACUHUK, COEPKALIUIL:

MHOX€ECTBO JINCTOB 3JIEKTPOTEXHUYECKON CTaIH, YJIOKEHHBIX IMAKETOM APYT Ha Jpyra C
M30JILIIOHHBIM TMIOKPBITHEM Ha 00€UX UX MOBEPXHOCTSX, U

KJIEEBYIO 4acCTb, IPEAYCMOTPEHHYIO MEKAY JINCTAMH 3JIEKTPOTEXHUYECKON CTAU PAIOM
APYT C IPYrOM B HANpPABICHUU YKJIAAKH U CKOH(PHUIYPUPOBAHHYIO, YTOOBI MPHUKIEHBATH JICTHI
3JEKTPOTEXHUYECKON CTaIU APYT K APYTY,

IIPU 3TOM AOJS IUIOINAAN CKJIEUBAHUS JINCTA DJIEKTPOTEXHUUECKOW CTAIU MOCPEACTBOM
KJieeBoit yactu paBHa 1% umu Oonee u 40% wiu MeHee.

2. IlluxToBaHHBIN CEpAEYHUK MO M. 1, MpU 3TOM AOJs IUIOMIAAU CKJIeuBaHUs paBHa 1%
unu Oonee u 20% umm MeHee.

3. llluxToBaHHBIA CepAEeYHUK MO M. | WK 2, mpu 3TOM KJieeBasi 4acTh MPEIyCMOTPEHA
BIOJb MepruepuiHOrO Kpast JIUCTA SJIEKTPOTEXHIUECKON CTaJIH.

4. IIuXTOBaHHBIH CEPACYHHK IO M. 3, mpHU 3TOM o0OjacTe Oe3 CKJIEHBAaHUs JIHCTa
3JEKTPOTEXHUYECKOH CTaiy, B KOTOPOW KJleeBas YacTb HE NPEeayCcMOTpeHa, (opMupyercs
MeXAy OOJAaCThIO CKIEHBAHUS JIUCTA HJIEKTPOTEXHUUECKOH CTaiM, B KOTOPOW KiieeBas 4acTb
NPEAYyCMOTPEHA, U epuQepruitHbIM KPaeM JINCTA HJIEKTPOTEXHUIECKOH CTalu.

5. ITuXTOBaHHBIA CEPAEUHUK IO I1. 4, TIPH STOM KJIeeBast YaCTh BKIIFOYAET B ceOs MEPBYIO
KJIEEBYI0 4YaCTh, MPENyCMOTPEHHYK BIOJb BHEWIHEro mnepudepuitHoro kpas JHuCTa
3JIEKTPOTEXHUYECKON CTalU, U

obOnacte 0e3 CKIeMBaHUS JIUCTA SJEKTPOTEXHUYECKOH cTanu (opMupyercs Mexay
00JIacTPIO CKJIEMBAHUS JIUCTA 3JIEKTPOTEXHUYECKOH CTajH, B KOTOPOW mepBas KiieeBas 4acTb
NPEAyCMOTPEHA, U BHEIIHUM NepU(epHiHbIM KpaeM JIMCTa SJIEKTPOTEXHUYECKOH CTaJIH.

6. IIluxTOBaHHBIN CEPACYHUK MO M. 4 WK S, IPH 3TOM KJIeeBasi 4aCTh BKJIOYAeT B ceOs
BTOPYIO KJIEEBYIO YacCTh, NMPEAYCMOTPEHHYIO BAOJIb BHYTPEHHEro nepudepuiiHOro Kpas JMCTa
3JIEKTPOTEXHUYECKON CTalH, U

obnacte 0e3 CKIeHBAaHUS JIUCTA SJEKTPOTEXHUYECKOH CcTanu (opMupyeTcs MeKay
00JIaCThIO CKJICMBAHUS JINCTA JJIEKTPOTEXHUUYECKOW CTajd, B KOTOPOH BTOpas KjieeBas 4acThb
NPEAyCMOTPEHA, U BHYTPEHHUM Mepu(epHitHbBIM KpaeM JICTa SJIEKTPOTEXHUIECKON CTaJIH.

7. IIuxTOBaHHBIA CEpOEYHUK MO JroOoMy w3 mm. 1-6, mpu  3TOM  JUCT
3JEKTPOTEXHUYECKON CTaJld BKJIIOYAeT B Ce0sl KOJBIEBYKD YacThb CHUHKU CEpAEYHUKA |
MHOXECTBO 3yO4YaThIX 4YacCTeH, KOTOpPble BBICTYNAIOT M3 YacTH CIHHKH CEepAeYHHKA B
paauanbHOM HAINpPABJIEHUM YacTH CIUHKU CEpACYHUKA M Pa3MEINAKOTCsl C UHTEPBAJIAMU B
OKPY>KHOM HaIIPAaBJICHUH YaCTU CIIMHKU CEPCYHHUKA.

8. IlluxToBaHHBIN CepAEUHUK IO M. 7, MPU 3TOM IJIOIIAIb CKJIEUBAHHUsS YacTU CIUHKU
CepAeYHHNKA TTOCPEACTBOM KJIEEBOI YacTH paBHA MM OOJIbLIE IUIOLIAN CKJIEUBAHUS 3yOdaTon
4aCTHU MOCPEACTBOM KJIEEBOM YaCTH.

9. IlluxToBaHHBI CEepPAEYHUK MO M. 1, MPU 3TOM JIUCT 3JIEKTPOTEXHUUYECKON CTalu
BKJIFOYaeT B ce0s KOJBLEBYIO YacTh CHUHKU CEPAEYHMKA M MHOXKECTBO 3yOuaThIX YacTeH,

KOTOPBIC BBICTYMNAKOT BHYTPb U3 YaCTU CIIMHKU CEPACYHHUKA B paavaibHOM HaAIpPaBJICHUNU YaCTU
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CIIMHKH CEpAECYHHMKA U Pa3MELIAI0TCsl C MHTEPBAJaMU B OKPY>KHOM HAIMPAaBJICHUU YaCTU CIUHKU
CepIEUYHHUKa,

KJIeeBasi 4acCTh BKIJIIOYAET B ce0sl MEPBYIO KIEEBYIO YacThb, NMPEIYCMOTPEHHYIO BIIOJb
BHEIIHEro nepuepuifHoOro Kpast JJMCTa 3JIEKTPOTEXHUUECKOHN CTalli, U BTOPYIO KIIEEBYIO YacCTh,
NPEAYCMOTPEHHYIO BJOJIb BHYTPEHHEro mnepuepuiHOro Kpas JHCTa 3JIEKTPOTEXHUYECKOMH
CTau,

IepBO€ OTHOLICHHE, KOTOPOE SIBJISIETCS] OTHOLIEHHEM LIMPHHBI (pparMeHTa mepBOH
KJICEBOH YacTH, NPEAyCMOTPEHHOW BAOJb BHEINHEro mnepu(epuilHoro kpas 4acTH CIHUHKH
CeplevHMKa, K LIUPUHE YaCTU CIIUHKU CepleuHHKa, paBHO 33% unu MeHee, U

BTOPO€ OTHOLICHHE, KOTOPOE SIBISIETCS OTHOLICHWEM LIMPUHBI (parMeHTa BTOPOM
KJIEEBOH 4acTH, MPEeayCMOTPEHHOH BIOJIb OOKOBOIO Kpasi 3y04aToOl YacTH, K IIUPUHE 3y04aToil
yacty, paBHO 10% unu MeHee.

10. IIInxToBaHHBIN CepAEYHUK MO M. 9, MpU 3TOM MepBO€ OTHOILIEHHE paBHO 5% uiu
Oonee, a BTOpoe OTHOILIEHHE paBHO 5% wiu OoJiee.

11. INuxToBaHHbIN cepaedyHUK o 1. 9 unu 10, npu 3TOM NnepBOe OTHOILIEHHUE PABHO WU
OOJIBIIIe BTOPOTO OTHOIIEHUSI.

12. IITuxTOBaHHBIA CEpAEYHUK MO JroOoMy u3 mm. 1-11, B KOTOpOM CpenHsisi TOJNIIHUHA
kjeeBo yactu cocrapiseT 1,0-3,0 Mkm.

13. ITuxToBaHHbBIN cepaeyuHuk o n. 1 unu 12, B koTopom cpeanuii moayis E ynpyroctu
IIPYU PaCTSKEHUH KieeBoU yacTu cocrasisieT 1500-4500 MlTa.

14. IluxToBaHHBIN cepredyHUK IO Jrobomy u3 nm. 1-13, B KOTOpoM KieeBas 4acTb
npeacTaBisieT coOoi KiieeBOH NMPU KOMHATHOW TeMIlepaType KIesIuii MaTepral Ha aKpHJIOBOH
OCHOBe, conepkamuidi SGA, U3roTOBJICHHBIN U3 3JACTOMEPCOAEPIKAIIEro KIesALero Marepuana
Ha aKpUJIOBOU OCHOBE.

15. DnexkTpoaBUraTelNb, CoAep KA IIMXTOBAHHBINA CepIeUHHK 1o JroboMy u3 mm. 1-14.
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