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MOHUTOPUHI COCTOAHUSA IITAXTHOM ITEYU

O6nactp n3obpereHus

Hacrosimee uso0peTeHne OTHOCUTCS, MO CYIMECTBY, K MOHUTOPUHTY COCTOSHUS
METAJUIYPTUUYECKUX MeUel, a UMEHHO IIaXTHBIX U AOMEHHBIX nedeil. Hacrosmee
n300peTeHne OTHOCUTCS, TIPEKAE BCETO, K MOHUTOPHUHTY COCTOSIHUS XOJIOUIbHBIX

SJIEMCHTOB ITOCJIEC UCTUPAHUA 3allTUTHOTO CJIOA B nepe):[HeI‘/'I INJIOCKOCTHU XOJOAHUIIbHBIX

3JIEMEHTOB.
YpoBeHb TEXHUKHU

Kak xopo1mo u3BecTHO, MIaXTHAs Medb padoTaeT 1Mo NPUHLUUNY IPOTHBOTOYHOTO
peakTopa, B KOTOPOM HUCXOASIIUN NOTOK IIUXTOBBIX MATEPHUAJIOB BCTYNNAET B KOHTAKT
C BOCXO/SIIIUM MTOTOKOM TOPsIYUX ra3000pa3HbIX MPOAYKTOB CrOpaHus ¢ OOJbIINM

cofep:kaHUeM MOHOOKcHUAa yriuepoaa. TBepable MUXTOBbIE MAaTEpHabl, COCTOSLUE U3
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KEeJe30COoAepIKAIUX MaTepUatoB (CKeJe3Hast pyaa, arJioMepaT | OKaThIIIN), KOKCa U
GIOCYIOIIUX MaTEPHAIOB, 3arPyKAOT CAMOTEKOM B KOJIOIIHUK MEYH, MIPH 3TOM
BO3yX, 00bI4uHO oOoramenHbiit Oy, a UHOTa U BCIOMOTaTeIbHBIMH BUIaMU TOTLJINBA,
nonarT yepe3 Gpypmsul BOMU3M mona neun. JKUAKUNA ropssunil METaT U JKUAKUN ITaK
BBINYCKAIOT Y€Pe3 pPeryisipHble HHTEPBAJIbl BPEMEHHU 4epe3 HECKOJIbKO JIETOK,
PAcCMOJIOKEHHBIX y MOAA MEeYH.

IMTaxTHBIE Me4YU, Npexae BCEro AOMEHHbIE NTeUH, NPEeANOUTUTEIbHO,
SKCIUTYATHUPYIOT B THOKOM, CTaOUIbHOM U 3 (HEKTUBHOM pPEKUME C BBICOKOH
NPOU3BOAUTENBHOCTHIO 1 HA MAJIOM VIEJIBHOM pacxojie TOMINBA ¢ o0ecredeHueM
OONBIION MPOAOJIKUTEIBHOCTH KaMIIaHUH (TIeUH).

JIOMEeHHYI0 Ieub 3a4acTyI0 Ha3blBAIOT «UEPHBIM AIUKoM». OnHa U3 MPUYHUH, NO-
BUIIUMOMY, OOyCJIOBJIEHA TPYAHOCTBIO HAOOAEHUS UIIU CJIEXKEHHS 32 TEM, UYTO
NPOUCXOAUT BHYTPHU nedn. PakTHUECKH, B JOMEHHON MeYH COCYIECTBYIOT TPH (Pa3bl
— ra3oo0pa3Hasi, TBEpAOTENbHAS U KUAKas. Peakuuu NpoTeKaroT HEPABHOMEPHO B
paauasbHOM HANpPABJIEHUH, TEXHOJOTHUYECKUH NMPOLIECC CONPSI)KEH C BAPUATUBHBIM 110
BPEMEHH PACXOJ0M MaTE€pHANOB, a U3MEPsAEMbIe NapaAMETPhl BCETAa HAXOASATCS B
JUHAMHKE B CPelle, XapaKTEepU3yeMON BbICOKOU TeMIEPaTy PO, BBICOKUM JaBICHUEM
1 3aIBbUIEHHOCTBIO.

IIpu 5TOM MO 30HAAM U U3MEPHUTENBHBIM MPUOOpPAM AJIsl JOMEHHBIX Ieueil 3a
NOCJEHHUE AECITUIETHS JOCTUIIIN OOJBIIOrO MPOTrpecca Ha OCHOBE pa3paboToK B
00J1aCTH 3NMIEKTPOHUKH, ONTUKHU U KOMIIBIOTEPHBIX TeXHOJIOTUH. C HCTIOIb30BAHUEM
KOMIIBIOTEPOB B HACTOsALIEE BPEeMs CTAJ0 BO3MOXKHBIM JIy4lle OTCJIEKUBATD
pa3nu4HbIE NapaMeTpPbl AOMEHHON MEeYHU, MOCKOJIbKY KOMIBIOTEPHI HE TOJBKO
MO3BOJIAKOT BBIBOAUTH HA DKPAaH NEPEMEHHBIEC TAPAMETPhI, HO U UCIOJBb3YIOT TAKXKE
ycTosBLINECS (pacUeTHBIE) MOAEIN U CPABHUBAIOT PAa3JIMYHBIE MTEPEMEHHBIE
napaMmeTpbl, GOPMHUPYIOT 0a3bl JaHHBIX JJIsI XpAaHEHUS EPEMEHHBIX IMapaMeTPOB U
OTCJIEKUBAIOT AUHAMHUKY UX U3MEHEHUs BO BpeMs Texmpouecca.

OCHOBHBIMHU AATYMKAMU MOHUTOPHUHIA TEXHOJOTUYECKUX MMapaMETPOB SBISIIOTCS:
- npoOOOTOOPHHUKH AABJIEHUS, pa3MeENIaeMble B KOJBIIEBOM BO3IYXONPOBOAE IS
MOHHUTOPHHTIA 1aBJI€HUs NyThs, & TAKXKE HA Pa3JIMYHBIX BHICOTHBIX OTMETKaxX B
JOMEHHOMW MeYu AJi1 MOHUTOPHUHIA Fa30NPOHULIAEMOCTH WUXTHI U ONPEeIeHUs 30HbI

KOTe3HH,
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- TepMOTapbl, yCTAHABJINBAEMbIE B OTHEYITOPHOH (PyTEPOBKE B PA3NUUHBIX TOUKAX
(B mone W maxTe) AJIsi MOHUTOPUHTA COCTOSIHUSI OTHEYIIOPHBIX MaTePHAJIOB U
JIOKaJbHBIX BapUalluil TEMJIOBOTO peXuMa,

- 30H/Ibl, CTALHOHAPHO YCTaHABJIMBAaEMble HAJl YPOBHEM IIUXTHI ISl U3MEPEHUS
TEMIIEPATYPhbl Ta30B U ONpEAENeHUs CXeM paclpeiesieHus ra3oB B IIUXTE,

- 30H/Ibl, BCTABJsIEMble HU)KE YPOBHSA CXOJa MIMXThI 1JIsI MOHUTOPUHIA
TeMIepaTyphl U COCTaBa ra30B BHYTPU IIAaXThI MeYH,

- perucTpaTopbl TPAEKTOPUH, U3MEPAIOLINE TPAEKTOPUIO CXOJa IMINXTHI C
pacmpeaeauTeNbHOrO JIOTKAa BO BpeMsl IpoLecca 3arpy3Ki,

- panuanbHble MpoduIeMeprl Ha KOJOIMHIKE, U3MEPSIOmue Npod b
MOBEPXHOCTU YPOBHS 3aChINIH HIUXTOBBIX MaTEepHUaJIOB,

- JaTYUKU ABUXKEHUS IIUXTHI IS MOHUTOPUHTA CXOJa IMIUXTHI.

Takum 0O6pa3oM, Ha CEronHs UCMOJIb30BAHNE TIIATEIBHO MPOPAOOTaHHBIX
30HI0OB M U3MEPHUTEIbHBIX MPHUOOPOB MO3BOJISET MPEIOCTABISTh ONEPATOPY JOMEHHOHN
nevy MoJje3Hyo NH(pOpMaIuo 0 COCTOAHNH Texmnponecca. Jua oOecnedeHus
HaJle)KHOHM HKCITyaTalluu JOMEHHOM MeUYH CYIIEeCTBEHHBIM SIBJISIETCS COOp Pa3UuuHBIX
SKCIJIyaTallMOHHBIX MapaMeTPOB C MOMOIIBIO UCIOJb30BAHUS 3TUX Pa3JIUUYHBIX
NEePBUYHBIX U3MEPHUTEIbHBIX MpeoOpazoBaTeseil, 4TOObI OnepaTop UMeN YeTKOe
NpeACcTaBleHue O KapTHHE TeXIpolecca B JOMEHHO Meuu.

Takum oOpa3zom, coBpeMeHHasl TOMEHHas redyb 000pyHoBaHa OONBIIUM
KOJIMYE€CTBOM 30HJOB M KOHTPOJIbHO-U3MEPHUTENbHBIX MPUOOPOB, KOTOPHIE B
HEMPEPBIBHOM pekrMe 00eCIeunBalT nepeaady TEXHOJOTHUECKUX JaHHBIX HA
LEHTPAJbHBIN MOCT YIPABJIEHUs JTOMEHHOH MEUYbIO.

IToMUMO TEXHOJOTHYECKUX MMapaMeTPOB, HEOOXOAUMO OTCIIEKHUBATh apaMeTPhI
COCTOSIHUS, KOTOPbIE OTPaXKalT, HAIIPUMEP, COCTOSIHNE UCTUPAHUSA KOMIIOHEHTOB B
pabodeM MpOCTPAHCTBE MeYU. DTO OCYLIECTBIISIIOT IIOCPEACTBOM IIPOBEPOK U C
MOMOIIBIO AaTYukoB. Hanpumep, U3BECTHO, YTO COCTOSIHME XOJIOJAUJIBbHBIX 3JIEMEHTOB
OTCJIEKUBAIOT C MOMOLIBIO YJIbTPA3BYKOBBIX 30HOB.

Kax u3BeCTHO U3 KOHTEKCTAa, FOPH Me4YU NoJBepraeTcs: BO3AeHCTBUIO BBICOKUX
TEMIEPATyp U JKECTKUX HKCILUIYaTalMOHHBIX ycloBUM. ClnenoBaTenbHO, 1JIsl 3aLUTHI
CTEH MeYu U OrpaHUYeHHs TeNJI00TBOAA Yepe3 3TU CTEHbl CTEHbl BHYTPEHHETO
NpPOCTPAHCTBA MeUn CHAaOXKarT PyTEepOBKON M3 OTHEYNOPHBIX MaTtepuanos. Ha
COBPEMEHHBIX MeYaxX OTHEeYNOpPHble MAaTepUasbl MPUKPENIAOT K XOJIOAUIbHbBIM

JJICMCHTAaM, 0003Ha4YaEMBIM KaK IJIUTOBBIE XOJOOAUNJIBbHHUKH.
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ITepBOHaYaNbHO, TAKHE XOJOAMIbHBIC 3JIEMEHTHI IPEACTABIISIIN COOOH NUTHIE
YYTYHHBIE IUIUTHI C OTIUTBHIMHA B HUX OXJIAXKAAOIMUMU TpyOkamu. B kauectse
aJbTEPHATUBBI JIUTHIM YyT'YHHBIM TUTUTOBBIM XOJIOJUJIBHUKAM ObLIH pa3paboTaHbl
MEJHbIE TIJTUTOBBIE XOJOAUIbHUKHU. TakuM 00pa3oM, B HACTOSILIIEE BPEMS
XOJIOAUJIbHBIE 3JIEMEHTHI JJIs1 METAJJYPTUYE€CKUX Me4ell N3rOTaBINBAIOT,
CJIEA0BATEIbHO, U3 MEIHU, MEIHOIO CILIaBa UJIH, KAK COBCEM HEAABHO, U3 CTAJIH.

DyTepOBKa U3 OTHEYNOPHBIX KUPIMHUYEH, TOPKPETUPOBAHHBIN OTHEYOPHBIN
MaTepHuas WU CJION MOJYUYEHHBIX TEXHOJIOTHYECKUX OTJIOKEHHUH 3a4a0T 3allUTHBIN
CJIOH, PacCIoOJIOKEHHBIH Mepea ropsiyeil CTopoHOH Kopmnyca (XOJOAUIbHIKA) MO THITY
IJWUTBL. DTOT 3aIUTHBIN CION MOJIe3€H B MJIaHEe 3aIIUThl XOJOAUIBHOTO 3JIEMEHTA OT
nedopmanuy, BeI3bIBAEMOH JKECTKUMH 3KCIIIYaTAIIUOHHBIMH YCIOBUSIMH,
JOMUHHUPYIOIUMHU BHYTPH MEYH.

B 3aBUCHUMOCTH OT PEeXUMOB JKCIJIyaTallMu JOMEHHOH Me4YH, 3a4aBa€MBbIX
OTEPaTOPOM, 3AIHUTHBIN CJIOH MOKET U3HAIINBATHCS, TJIaBHBIM 00pa3oM, B pe3yIbTarTe
UCTUPAHUS NOA AEHCTBUEM CXOIsIIeH MUXTh (KOKCa, pyabl U T. 11.). Ha npaktuke
NeYd MPH 3TOM B OTAEJBHBIX CIydasx TaKKe 3KCIUTyaTHUPYIOT 0€3 3TOro 3aluTHOTO
CJIOs1, YTO MPHUBOAUT K 3PO3UHU IJIACTHHYATHIX pedep Ha ropsiuei CTopoHe
(XomoaunbHUKA).

ITostomy ans npenynpexaeHus (He 3aNJaHUPOBAHHOTO) TEXHUYECKOTO
o0CyKMBaHUS M PEMOHTA LIEJIeCO00Pa3HO OTCIEKUBATH COCTOSHUE, TO €CTh U3HOC
XOJIOAUJIBHBIX 3JIEMEHTOB. BBUAY KE€CTKUX 3KCIIYaTAllUOHHBIX YCJIOBHUH, OMUCAHHBIX
BBIIIE, TOKA HE MPEICTABISIETCS BO3MOKHBIM MOHTHPOBAHHUE CJIIOKHOTO nmpubopa
BHYTpH neuu. I1o Tol ke caMol NpUYNHE U MOCKOJBbKY BHYTPH €YU MOCTOSIHHO
HaxoauTcs (LIUXTOBBIN) MaTepuall, BU3yalbHas MPOBEPKA COCTOSHUS XOJIOAMIbHBIX
3JIEMEHTOB MOXET 0Ka3aThCsl HEBO3MOXXHOM.

CornacHo ypOBHIO TEXHUKH, YK€ OBIIN NMPEATOKEHbl PEIIEHHUS] Ha 3TOT CUET.
Hanpumep, B noxymenTte JPS61264110 packpbiTa CyIIHOCTb IJIUTOBOTO
XOJIOAMJIbHHUKA, BKIOYAKOMEro B ce0sl CHCTEMY MOHUTOPHUHTA COCTOSIHUS C
HUCTIOJb30BAHUEM YIIBTPA3BYKOBOTO 30H/A, KOHTAKTUPYIOUIETO € 3aJHEN MIOCKOCTBIO
KOpITyCa XOJIOAUJIbHUKA JJIsT OOHAPYKEHHS €r0 S3PO3UU. ITO KaAXKETCS TPOMO3IKUM
TEXHUYECKUM PEeLIEHHEeM, 4TOOBI PeaN30BaTh €ro B peajnusx JOMEHHOHN MeUH.

B eme onrom nokymente WO 2016/023838 packpbiTa CYIHOCTh IUIUTOBOTO
XOJOAUIbHHUKA, BKIOYAKOMETO B ¢e0sl CHCTEMY MOHUTOPHUHTA COCTOSIHUS. [1MuTOBBIH

XOJIOAUJIbBHUK COOCPKUT HECKOJIBKO 3aKPBIThIX KaMEP MMOA AABJICHUECM,
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pacrpeneaeHHbIX M0 pa3JIMYHbIM TOUKaM BHYTPH Kopnyca XxojoAaulbHuka. C Kaxaou
KaMepoH MoJ NaBJICHUEM COEUHEH NATUHMK JaBICHUS 11 OOHAPYKEHHUS OTKIOHEHHS
OT CIPaBOYHOIO JaBJECHHUs, KOI[a NaBJIEHUE B KAMEPE CTPABIMBAECTCS B PE3YJIbTATE
HUCTUPAHUA YACTHU KOPIyca X0oJnoauiabHukKka. [Ipu ToM, 4To penienue, ONUCAHHOE B 3TOM
JOKYMEHTE, ABJAETCS yIOBJIETBOPUTEIbHBIM C TEXHUUECKONW TOUKU 3PEHUS, OHO
TpeOyeT onpeaeneHHbIX TOATOTOBUTENbHBIX PA0OT B 3aBOJCKUX YCJIOBUAX, UTO MOXKET
yBEJIHUUYHMBATh CTOMMOCTDb U3TOTOBJIEHUS.

B WO 2013/009824 packpsITa CyIIHOCTb KOHCTPYKIHHU U3 TIMTOBOTO
XOJOAUJIbHUKA U KUPIIUYHOHN KJaJKH, B KOTOPOH C MPOXOXKAEHUEM CKBO3b INIMTOBOTO
XOJIOAMJIBHUKA VJTH PSAIOM C TUIUTOBBIM XOJOAUIBHUKOM H/HJIM OXHUM WU
HECKOJbKUMH KHPIUYAMHU PACTIONIOKEHbI HHINKATOPBl HCTUPAHUS W/ UM TEPMOTIAPHI.
K okOHeuHBIM BbIBOIAM CHCTEMBbI TEPMOIAP U UHAUKATOPOB UCTUPAHUS
NpUCOEIMHEHBI Ka0enu nepenadn JaHHBIX Ui Nepefadnu JaHHBIX Ha EeHTPaJIbHbINA
MOCT YIpaBJieHusl, TaK YTO BO BpeMsl AKCIUTyaTalUU €YU CUUThIBA€Mble TaHHBIE
MOTYT MepenaBaTbCsl HENPEPbIBHO B «PEaJbHOM BPEMEHU». DTa TEXHOJOTHS
MOHUTOPUHIAa UCTUPAHUs SBJISIETCS NTOBOJBHO CJIOXHOW, MOCKOJBKY OHA OCHOBAHA Ha
OUHAMUYECKOH pedIeKTOMETPHUH.

Taxxxe B WO 2013/009824 packpbiTa CYIIHOCTD JIa3€pHON CHCTEMBI
CKAaHMPOBAHHS U KapTorpagupoBaHUs JJIsI aBTOMATHYECKOT'O CKAHUPOBAHHUS U
KapTorpadpupoBaHUsl BHYTPEHHETO MPOCTPAHCTBA MEUYH U OTCJIECKUBAHUS U3HYTPHU
COCTOSIHMS NJUTOBBIX XOJOAUIBHUKOB U OTHEYNOPHBIX kupnuueil. Cucrema
KapTorpapupOBAHUS UCTIONB3YET SHEPTETUUECKHE BOJIHBI, TAKHUE KaK BOJHBI
Ja3ePHOr0 U3JIYYEHHs CO CTOPOHBI OJI0Ka mpuemonepenaTynka. YToObl OCymeCTBUTH
Takoe KaprorpadpuposaHue, nogobHoe cneunpuuroe oOOpyaoBaHUE, KaK BIIOJHE
MOHATHO, MOXKET MCIIOJb30BAaThCSl B JIOMEHHOMN MeUYH B PEAKUX CUTyaLUsIX, KOraa
JOMEHHAs Me4Yb OCTAHOBJIEHA, a IMXTAa COILLIA HA HU3KUH YPOBEHD 3aCHIIH.

B US 3,532,797 packpbiTa CYLIHOCTb UCIIOJb30BAHUS TOKOMPOBOASAIIMNX
KOHTYPOB IJIs OOHAPY KEHUs] HCTUPAHHs OTHEYNOPHOH ¢pyTepoBku. Kaxkabiii KOHTYP
MOMEIEeH B COOTBETCTBYIOLIYIO TPYOKY M3 OKCHIa alIOMUHHS, a TPYOKH CBSI3aHBI B 11O
CYILIECTBY UMJIMHAPUYECKUH My4OK TPYO, B IIaXMATHOM NOpSAKE. 3alaHHBIC U3
MPOBOAHUKOB KOHTYPBI BBIMOJHEHBI U3 POBOJOKHU, UMEIOIel TOUKY IJIaBJIE€HUs B
npenenax TOYKHU IJIaBJICHUS NEYHOH (PyTEPOBKH, TAK YTO KOHTYPbI PaCIUIaBISIOTCS,
koraa GyTepoBKa 0XUXKAETCS UIU pacIiaBiaseTcsa. PacrnongokeHne TOKONPOBOAAIUX

KOHTYPOB B IIAXMATHOM MOPAAKE MO3BOJIACT O6H21py>KI/IBaTb H3HOC B PA3JIMYHBIX
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TOUYKax mo riayoune. [Ipu 3TOM KOHCTPYKIUS AATYUKOB UMEET CKOpee

BKCHepHMeHTaHbeIﬁ XapakKTep, a UX MOHTAX AOBOJIBHO FpOMOSI[KI/IfI.

Lenp nuszobperenus

Ilenp HacTOAmEro N300PETEHNS 3aKJII0YAETCA B yCOBEPLUIEHCTBOBAHUU
MOHHMTOPHUHIA COCTOSAHUS IIAXTHBIX MeYe.

KoHnkpeTHas nenb H300peTeHHS 3aKI0YAETCS B YCOBEPIISHCTBOBAHIHU
MOHHMTOPHUHIA COCTOSHUS XOJOAUIbHBIX 3JIEMEHTOB, @ UMEHHO COCTOSHHUS UX

UCTUPAHMUSA.

CymHocTs n300peTeHus

Hacrosmee n3obperenne HCXOAUT U3 COOOpakeHUH, KaCalINXCsl MOHUTOPHUHTA
COCTOSIHUS IIAXTHBIX U JOMEHHbIX neveil. Kak oTMedanoch Bbilile, B JOMEHHYIO Me4b
3aBOJST HECKOJbKO NaTYMKOB M 30HOB JJII OTCJIEKHUBAHUS TEXHOJIOTHYECKUX
napamMeTpoB, TAKUX KaK JaBJEHHE, TEMIIepaTypa, pacupenesieHue WHXThl. DTH
npuOOpbI B HEIPEPHIBHOM PEKHME MepeaatoT Ha LEeHTPaTbHbIH MOCT yIpaBIeHHs
JOMEHHOH MeYbl0 TEXHOJOTUYeCKHe JaHHbIe, KOTOpble HEeOOXOAUMBI 1Jisi 00ecneyeHusl
3 dhexTUBHON U HaEKHOU pabOTHl TOMEHHOMW TMEeYH.

Ha ycTaHOBKY 3THX 30HIOB M JaTYMKOB JJIsl OTCJEKHBAHUS TEXHOJIOTHYECKUX
napaMeTpoB YXOAUT MHOT'O BpEMEHH U 3aTpavyrBaeTcs 3HAYUTEIbHbIH 00beM paboT.
[TockoNbKY AATYUKH HEOOXOOUMBI [JIsl HEMPEPBIBHOW Mepeaayu JaHHbIX IJIs
o0ecriedeHus SKCIIyaTalul JOMEHHOMN medu, TO TpedyeTcsi He TOJbKO YCTaHABIMBATH
IATYUKH BHYTPH MEUYH, HO U TaK)Ke MPOKJIaaAbIBaTh KaOEJbHYIO pa3BOIKY depe3
BHELIHIOK 00e4aliKy mevu A0 LEeHTPAIbHOIrO MOCTa YIPaBISHHUS.

KaGenpHas pa3Bonka, B CBOK ouepelb, CO34aeT MpoOIeMbl BO BpeMsi OCTaHOBA
JOMEHHOH Mevu JJisl TEeXHHYeCKOro 00CIy KUBaHUs, MPEKae BCEro, Koraa
PEMOHTHUPYIOT CJIOW OTHEYNOPHOH KJIaJKH UJIH 3aMEHSIIOT MJIMTOBBIE XOJOAHIbHUKH.

B nijiaHe MOHUTOpPUHTA COCTOSIHUSL aBTOPBI HACTOSILIET0 H300peTEeHHUsI
NpeaiaratoT BMECTO MPOBOAHONM NMepeaavyu UCMOab30BaTh OECMPOBOAHYIO Mepenayy
JaHHBIX OT AaT4YMKOB. Mcnonb3oBaHue OeCIpOBONHON Mepeaayd JaHHbBIX B
OTHOILIEHHH IIAXTHBIX MeYel Ha MePBbIH B3IJIS MOXKET MOKA3aThCA HEMOAX OSUM

pPECLICHUEM . UMEECTCA MHOI'O METAJIJIMIYCCKUX KOHCTPYKLII/II\/'I, OKPYXKAKIMUX MOOYJb



10

15

20

25

30

-7 -

OecrnpoBOHON Mmepenavy, a SKCIIyaTallHOHHbBIC YCIOBHUSA XKECTKHUE (TeMIepaTypHas
HarpysKka/mbljieBasi Harpy3ka/nmpensaTcTBue B Buae obedaiiku nmedun). K Tomy ke, MoxeT
0Ka3aTbCs MpoOIeMaTHIHON 3aMeHa aKKyMYJIATOPHBIX OaTapei BO BpeMs
SKCIUTyaTaluy Meuu.

Tem He MeHee, HCIIOJIB30BaHUE OECTTPOBOHON MepeaaYd UMeeT CMBICH IJIs
nepenayvy AaHHBIX OT NaTYUKOB MOHUTOPHUHIA COCTOsIHUA. B oTnuune ot
TEXHOJIOTHYECKHUX MapaMeTPOB, BBIOOPKA KOTOPBIX HEOOXOOMMAa B HENPEPBIBHOM
pexxume s oOecredeHus SKCIIyaTally MeqH, apaMeTpbl COCTOSIHUS, TaKHe Kak,
HaIlpuMep, COCTOSIHHE UCTHUPAHUSI OTHEYITOPHON (PyTEPOBKH UIIN XOJOAUIBHBIX
3JIEMEHTOB, He TPeOYIOT TAaKOTO HENMPEPBIBHOTO OTCaeKuBaHus. [lapaMeTpsl
COCTOSIHHSI MOYKHO MPOBEPSITh BHIOOPOYHO UJIU NMEPUOAUYECKH HA OCHOBE BPEMEHHBIX
MHTEPBAJOB B AMaNa30He OT HECKOJbKUX 4aCOB 10 HECKOJNbKUX nHell. Ha npakTuke
napamMeTpbl COCTOSIHUS MOJKHO MPOBEPATDH Yepe3 Kakable HECKOJbKO YacOB UM pa3 B
IeHb. DTOT KOPOTKUH nepuon QyHKIIUOHUPOBAHHS B TEUCHUE JHS MMO3BOJISIET
COXPaHUTh AOJTOBEYHOCTh aKKYMYJISITOPHBIX OaTapeii u obecrneunBaeT pabouuii
pecypc B HECKOJIBKO HEeeNIb/MeCsLIEeB, TAK YTO 3aMEHY aKKYMYJIATOPHBIX OaTapei,
BITOJIHE BO3MOJKHO, HE MPUAETCA MPOU3BOIUTD B IEPUOIBI MEXAY OCTAHOBAMHU (IIE€UH).

U nocnenHee, HO HE MEHEE Ba)KHOE — UCIOJb30BaHUE MOYJIeH OeCrpoBOIHOM
nepenavu Ajs nepenadvy AaHHBIX OT JaTYHMKOB U 30HAO0B MOHUTOPHUHIA COCTOSHUS
MO3BOJHUT U30€KaTh 3aTPATHBIX MO BPEMEHHU U TPOMO3JKUX OMEpaIuil ¢ BBITOJHEHUEM
kabeTbHON Pa3BOAKH U, CIEAOBATENbHO, 3HAYUTEIbHO YMEHBIUIUT BPEMS OCTAHOBA
LIaXTHOU MeYH.

CornacHo mepBOMy acCHeKTy HacTosee N300peTeHne npeaiiaraeT MaxTHYIO
neyb, IPEeXAe BCEro JOMEHHYIO NeUb, BKIOUAIOMYIO B ce0s:

- METAJUIMYECKUH KOXKYX, 330 UI BHEIIHIO CTEHY MEYH,

- 3aLIUTHBIA CIIOH, (MO MEHbIIEH Mepe, YaCTUYHO) 3aIUIIAIIUNA BHYTPEHHIOKO
MOBEPXHOCTb BHELIHEH CTEHDI,

- [0 MEeHblIel Mepe OJMH 30H]I MOHUTOPUHIA COCTOSIHUS, PACIIOJOKEHHBIN
BHYTPHU BHELIHEH CTEHbI U B Ipeaeax 3allUTHOTO CJI0s AJsS MOHUTOPUHTIA €T0
COCTOSIHUS,

IpUYeM MO MeHbIllel Mepe OAUH 30HJ MOHUTOPHHIA COCTOSIHUS COEIMHEH C
OeTeKTOPHBIM MonyJieM (34), GYHKIIMOHAIBHO COETUHEHHBIM C MOIYJIEM

OecrnpoBOHON Mepenavyu, KOTOpbIe 3aNUTAHbI OT aKKYMYJISITOPHOH OaTapen u
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pacmosoKeHbl 3a MpeaesiaMi BHEIIHEeH CTeHbI JJisl epeJayd JaHHBIX MOHUTOPHHIA
COCTOSIHUS,

NpUYeM BHELIHSS CTEHA COAEPIKUT OTBEPCTHE AJIisl IPOBOAHOTO COSUHEHUS
MEKAYy 30HJOM (-aMH) MOHUTOPHUHTA COCTOSHUS U MOAYJeM OeCrpOBOAHON Mepeaayn,
a Ha BHEIIHEH MOBEPXHOCTH METAJITMYECKOr0 KOXKyXa ra30HeNPOHNULIAEMBIM 00pa3oM
yCTaHOBJIEH KOPOO, 4TOOBI 3aKPbIBATH OTBEPCTHE.

Kak cieayer u3 Bblllie HUTHPOBAHHOTO YPOBHS TEXHHUKH, B PACX0KEM
NPEACTABICHUHN I 3TOH 00JaCTH TEXHUKH CIIENYeT UCIOJIb30BaTh TOKOMPOBOASIIINE
IATYUKH MOHUTOPUHTA UCTHPAHUS M JATYHKH OTCIEKUBAHUS TEXHOJOTHYECKUX
napameTpos (TepMomnapsel). Hacrosimee ke n3o0peTeHne npeooaeBaeT 3To
TeXHU4YecKoe npenybexaeHue, npeajaras UCIOJb30BATh [JIs1 30HIOB MOHUTOPHHIA
COCTOSIHHSI MOAYJIH OECTIPOBOAHON mepenayu.

Uzo0pereHne UCXOAUT U3 MOCHLIA, YTO pabOTAIOIIHNe HA aKKYMYJISITOPHbBIX
Oatapesx Moaysiu OeCIpOBONHON Mepeaadyu MTPUTOIHBI [JIsl Tepenaun JaHHBIX OT
IATYUKOB COCTOSIHUSI/UCTHPAHMS, TIOTOMY YTO 4aCTOTA U3MEPEHHI TAKOBBIX MaJia 1o
CPABHEHHIO C JaTUMKAMH OTCJICKHBAHUS TEXHOJIOTHYECKUX MapaMeTPOB U MOCKOJbKY
UX MOKAa3aHUs He TPeOYIoTCs s Lefeld MPOU3BOACTBEHHOTO MPOIecca.

Hcnonb3oBanue 30HA0B AETEKTUPOBAHUS UCTUPAHHS B KOMOUHALMK C MOAYJISIMHU
OecnpoOBOAHOM MepeaaYy 3HAYUTEIbHO YIPOINAeT YCTAHOBKY AaTYMKOB UCTUPAHHS U
pPEeKOMEHAYeTC s, MPEeKae BCEro, Npu MOASPHU3AIUHN CYLIECTBYIOIINX TOMEHHBIX
neyeii. Kak cTaHOBUTCS MOHATHBIM, JOCTATOYHO BOCIHOJIb30BATHCS MPEUMYIIECTBOM
oTBepcTHUs B oOeuvalike meuu, 4TOObl MPOTAHYTh HAPYIKY MPOBOJ OT JAaTYMKA U
COEMHHTH €T0 C AETEKTOPHBIM MOAYJIEM/MOAYJIeM OeCIpOBOAHON Mepeaayn.

HcnonpzoBanmne Monyieit 6ecnpoBOAHON nepeaayu s nepenayu JaHHBIX OT
IATYUKOB U 30HIOB MOHUTOPHHIA COCTOSIHUS MO3BOJIUT U30€KaTh 3aTPATHBIX 1O
BPEMEHH, TPOMO3JAKUX U JOPOTOCTOSIIUX ONEPaLii C BHIMOJTHEHUEM KaOeJbHOM
Pa3BOAKHM H, CJIEAOBATENIbHO, 3HAUYUTEJbHO YMEHBLUIUTh BpeMsi OCTAHOBA IIAXTHOMN
ne4yd. B BapuaHTax KOHCTPYKTHBHOI'O BBIMIOJIHEHUS JETEKTOPHBIH MOAYJb BBIMOJHEH C
BO3MOYXHOCTBIO OCYIIECTBJIEHUS OLEHKH COCTOSHHUS C TOMOILIbIO 30HAA (-OB)
MOHHUTOPHHIA COCTOSIHUSI Yepe3 MpeaBapUTeIbHO 3aaHHbIE HHTEPBaJbl BpEMEHH, HO
He OoJiee OTHOTO MJIM ABYX pa3 B JA€Hb.

[IpeanodTuTeapHO, MOAYJIb OECIIPOBOAHON Mepenayuu, NeTeKTOPHbIH MOAYIb
aAKKyMYJISITOpHasi OaTapesi pa3MelleHbl BHYTpH Kopoba. st ynydineHus cBssu

aHTEHHA MOAYJs OECIPOBOAHOHN Mepeaayn MOXKET MPOCTHPATLCS HAPYKY U3 Kopoba.
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Takum oOpa3oM, HeTEeKTOPHBINH MOAYJb/MOIYIb OECIPOBOIHON Nepenadn 3alHIIeH OT
JKECTKHUX JKCIJIyaTalMOHHBIX YCJIOBHUI B TOMEHHOHN Me4YU, HO MPHU 3TOM sIBJIsIeTCS
OOCTYIHBIM BPEMs OT BPEMEHH, €CJIU OTKPBITh kKopod. HecmoTps Ha TOT PakT, 4yTo
IETEKTOPHBIH MOAYJIB/MOAYJb OECIPOBOAHON Mepeaayu pa3MelleH B 3aKPbITOM
MeTaJlInYecKoM Kopobe, OeCrpoOBOAHYIO mepenadyy obecneunBarT 0aaroaaps Tomy,
YTO AaHTEHHAa BBIBEAEHA M3 KOopoba HapyxKy.

B BapuaHTax KOHCTPYKTHBHOT'O BBIITOJHEHUS KOPOO BKIIIOYAET B ce0s1 CTAIbHOM
TpyOUaTHIN 3JIEMEHT, OAUH KOHEL KOTOPOTro PACIOJIOKEH TaK, YTOOBI OXBAThIBATH
OTBEPCTHE B METAJIMYECKOM KOXyXe (IMe4n) U IPUBAPEeH K BHEIIHEH MOBEPXHOCTH
METAJUIMYECKOTO KOXKYyXa, MPHYEM MPOTHBOIOJIOXKHBIA KOHEN TpyOdaToro 3JeMeHTa
MJIOTHO 3aKPBIT KPBIIKOI.

Kak mpaBuio, 3alMUTHBINA CIOH MOJKET BKJIIOUYATh B C€0sl XOJIOAMIbHBIE 3JIEMEHTHI
U/WIH OTHEYNOPHYIO (PyTEepOBKY. 30HIBI MOHUTOPUHTA COCTOSTHUSI MOTYT
3a7eNBIBATHCS B XOJIOAUJIbHBIE 3JIEMEHTHI U/ OTHEYNOPHYIO PyTEPOBKY.
BripajkeHue «X0J10AUIbHBIN 3J1€EMEHT» MUCIOJb30BAHO 3/1€Ch B CMBbICIE,
NoApPa3yMeBarmeM J000€e XOJOIUIbHOE YCTPOHCTBO, KOTOPOE MOXKET OBbITh
HCMOJIb30BaHO B pabodeM NMPOCTPAHCTBE MAXTHOW WU JOMEHHOW MeYH, BKIKOYast
XOPOUIO U3BECTHbIE XOJOAUIbHBIE MINTHI UJIN MIUTOBbIE XOJOIUIBHUKH.

MOHUTOPUHT COCTOSHUS XOJOAUIbHBIX 3JI€EMEHTOB, IPEANOYTUTENbHO,
obecrednBarT MOCPEACTBOM KOHCTPYKTUBHOTO BBIMOJHEHUS, U3JI0KEHHOTO B 1. 7
dbopmynbl nzobpeTeHusi. 30HI MOHUTOPHUHTA COCTOSHUS BKJIIOYAET B ceOst OAUH HIIH
HECKOJIbKO TOKONPOBOASAIIUX KOHTYPOB, PACIOJIOKEHHBIX Ha MPeIBapUTEIbHO
3aaHHBIX 3aTNyOJIEHHUIX MO MepeaHed MIOCKOCThIO KOPIYCa XOJOAUIbHON TIINTHI,
MpHUYEM KaXIbli KOHTYP COEMHEH C MapOi KOHTAKTHBIX BBIBOJOB HA 3aJHEU
MJIOCKOCTHU KOpIlyca TakK, YTO MO U3MEHEHUIO dJIEKTPUUECKON XapaKTepUCTUKHU
KOHTYypa (-0B) BCJIEACTBHE HCTHPAHUS MOXKET ObITh OOHAPYKEH U3HOC
TOKONPOBOAAIINX KOHTYPOB. DTy KOHCTPYKIHIO 30H/1a MOHUTOPUHIa COCTOSIHUSA
TaK)K€ MOXHO 0003HAYUTh KaK NETEKTOPHBIH 30HA UCTUPAHHUS.

30HJ MOHUTOPHUHTA COCTOSIHUS C TAKUMHU TOKOIPOBOASLIUMU KOHTYPaMH MOXHO
AHAIU3UPOBATh JETEKTOPHBIM MOAYJIEM, COEIUHEHHBIM C KOHTAaKTHBIMU BbIBOJAAMU, HA
OCHOBE Pa3JIMYHbIX 3JIEKTPUUECKUX MPUHIIUIIOB — U3MEHEHUsl HalPS)KEHUs], TOKAa UIIU
CONPOTHUBJIEHHUS.

IIpennoyTuTeNnbHO, AETEKTOPHBIM MOJYJb BBHIMOJHEH C BO3MOXXHOCTBIO aHAlN3a

COCTOSHMS 3AMKHYTOM 3JIEKTPUYECKON LENH KaXKA0r0 TOKONPOBOASIIEr0 KOHTYypa.
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Takoit aHanu3 MOXKET OBITH JIETKO OCYIIECTBJIEH, TOCKOJIbKY OH HEe TpeOyer
npeaBapuUTENbHON KaTuOPOBKU M HE MOABEPIKEH BO3AECHCTBHUIO TEMIIEPATYPHBIX
BApUALUH.

BrimenpuBeneHHbIN U Ipyrue BapUaHTHl KOHCTPYKTUBHOT'O BBIMOJHEHUS
U3JIOJKEHBI B MPIJIATa€MbIX 3aBUCHUMBbIX yHKTaxX (Gopmyssl n300peTeHus.

CornacHo Apyromy acrnekTy mpeaMeTOM HaCTOSIIEro H300peTeHus SBISIETCS
XOJOAUIbHAS IUINTA JJI1 METAJIYPTrUYEeCKON MeYn MIIM MAaXTHON MevYH, KaK U3JI0KEHO
B 1. 10 ¢popmynbl nzobperenns. OHa BKiIrOUaeT B ce0s KOPIycC ¢ nepeaHen
MJIOCKOCTBIO U MPOTHUBOJIEKAIIEH 3aJHEH MIIOCKOCTHIO, MPUYEM IPHU SKCILTyATALUH
nepenHss NIOCKOCTh oOpalneHa B CTOPOHY BHYTPEHHEro MpocTpancTea neun. Kopmyc
UMEET B HEM IO MEHbLIEH Mepe OIHMH KaHaJ Ui XJIaJAareHTa AJs UHPKYJISAIUuU
OXJIAKIar0 e TeKydel cpearl, HanmpuMep Boabl. Ha nmepenHei cTopowe,
NPEeANOYTUTENbHO, UMEIOTCA Yepeayrmuecs pedpa U KaHaABKH.

CrnenyeTr OTMETUTBH, YTO B KOPIYC 3a/€JIaH MO MEHbINEH Mepe OOUH NeTEeKTOPHBIN
30HA UCTHUPAHHS Js1 OOHAPYIKEHUsS ero UCTUPaHUs. J[eTeKTOpHBII 30HA UCTHPAHHS
BKJIFOUAET B C€0s1 HECKOJIbKO TOKOMPOBOISIIINX KOHTYPOB, PACMOJIOKEHHBIX Ha
NpeaBapUTENIbHO 3aJaHHBIX 3arNyOJeHHUAX O] MepeaHel MIOCKOCThIO KOpIyca U
3JIEKTPUUECKH U30JUPOBAHHBIX OT HETO, MPUYEM KaKIbIH KOHTYP COEAMHEH C Mapoi
KOHTaKTHBIX BBIBOJOB HA 3aJJHEH MJIOCKOCTH KOPIyCa TaK, YTO MO H3MEHCHHIO
3JIEKTPUUECKON XapaKTEPUCTUKU KOHTYpPa (-OB) BCIEACTBUE HCTUPAHUSA MOXKET OBIThH
oOHapykeH U3HOC Kopmyca.

XonoaunbHAas MUIUTA OTIHYAETCS Aaliee TeM, 4TO:

- TOKOTPOBOJSIINE KOHTYPbI BBIIIOJHEHbI B BUJI€ TOKOMPOBOASIINX JTUHUN HA
njare,

- KaXXJ bl TOKOMPOBOASIIHI KOHTYP OMUCHIBAET MO cymecTBy U-00pa3Hyro
¢dbopMy, IpH 3TOM KOHTYPHI BCTABJIEHBI IPYT B APYra,

- TOKOTPOBOISIINE KOHTYPbI MPOCTHPAIOTCS MO CYIIECTBY OT 3aHEH CTOPOHBI B
HaMpaBJICHUHU TOJLIUHBI KOPIyCa TaK, YTO KOHLEBas CEKLHUs, oOpas3yromas
UCTHPAEMYIO CEKIHI0, KaXKI0T0 KOHTYPa PaclojoKeHa Ha MPeIBAPUTEIbHO 3aJlaHHOM
paccrosinuu (d1, d2, d3) oT nmepenHel MIOCKOCTH (IJIUTHI),

- 30HJ pa3MeIleH B CKBO3HOM PACTOYHOM OTBEPCTHH WJIH B TIIyXOM PACTOYHOM

OTBEPCTHUHU B KOpIIyCE,
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- 30HJ BKJIIOYAET B ce0s1 NIITMHAPUYECKHI KOXKYX, OXBATBIBAIOIIHH JIATY C
TOKONPOBOIAIUMHU KOHTYPaMH, MPHYEM LIIUHAPUUECKUI KOXKYX UMeeT Gopmy,
COBIAAAKIYI0 ¢ POPMOI paCTOUYHOTO OTBEPCTHS,
- HUJIMHAPUYECKUH KOXYX M3TOTOBJIEH U3 TOTO K€ MaTepuasa, 4To U KOpIyc
XOJIOAUJBHOMN MJIUTHI.

Jlpyrue BapuaHTbl KOHCTPYKTHUBHOI'O BBIMOJIHEHHUS 3TON XOJOAUIbHON MINUTHI
U3JIOKEHBI B 3aBUCHUMBIX yHKTax 11-14 ¢popmynsl n3obpeTeHus.

CornacHo eme OAHOMY aCIEKTy MPEIMETOM U300pETEHUS SIBISETCS

OETEKTOPHBIA 30H HCTUPAHUS, KaK HU3JIOKEHO B 1. 15 ¢popmMynbl n3obpeTeHus.

KpaTtkoe onucanue ueprexen

Huske Ha OCHOBE MPUMEPOB MPUBEACHO OMMCAHNE HACTOSIIETO U300PETEHHS CO
CCBUJIKOM Ha MpuJiaraeMble YePTEKH, TAE:

@ur. 1: BHUA B IONEPEUYHOM pa3pe3e BaApUaHTA KOHCTPYKTUBHOIO BBINOJIHEHUSA
MPEeIOKEHHON XOMOAUIBHON TIIIUTHI, 000OPYyIOBAHHON NaTYUKAMH MOHUTOPUHTA
COCTOSIHUS U YCTAHOBJICHHOW HA BHEILIHEN CTE€HE NOMEHHOH MeyH,

@ur. 2: cXeMaTHU4YHbIA BUJ AETEKTOPHOIO 30HAAa UCTUPAHUS, 3a€JTAaHHOTO B
HE HaAXOAUBIIYIOCS B HKCILUIyaTallUU XOJOAUJIBHYIO MJIUTY,

@ur. 3: cXeMaTU4YHbIA BUJ JETEKTOPHOIO 30HAa UCTUPAHUS, 3a€TAaHHOTO B
YAaCTUYHO U3HOLIEHHYI XOJOAUNBHYIO TUIUTY,

@ur. 4. BHUA B aKCOHOMETPHUH, WLIIOCTPUPYIOIIUNA B NOMEPEUHOM pa3pese
MOHTAa’ JNETEKTOPHOTO 30HAa UCTHPAHUS ¢ MOAU(PUIUPOBAHHBIM KOKYXOM,

@ur. 5:  BUI JETEKTOPHOTO 30HJAA UCTHpaHus MO GuUr. 1 B TOKOMIIOHEHTHOM
n300pakeHuw,

@ur. 6. BHUA APYroro BapuaHTa KOHCTPYKTHUBHOIO BBIMNOJHEHUS NE€TEKTOPHOTO
30HJIa UCTUPAHUS B TOKOMIIOHEHTHOM U300paKeHUH,

Qur. 7.  nmeranuposka no ¢ur. 1, mokaspiBaroIas KOpood I pa3MelIeHus
OETEKTOPHOTO MOAYJIsA, U

Qur. 8: BHUA B IONEPEUYHOM pa3pe3e XOJOAUIBbHON MIIUTHI,

MOI[epHI/ISPIpOBaHHOfI NpeATOXKEHHBIM JCTCKTOPHBIM 30HOAOM UCTUPAHUA.

ITonpobHOe onucaHne NPEeANOYTHTEIHPHOTO BAPHAHTA KOHCTPYKTUBHOTO

BBIMMOJIHEHUA
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Kak Obu1O paccMOTpeHO BhIIIE, COBPEMEHHAs SKCIUTyaTalHsl JOMEHHON MmevYu
OCHOBAHA, KaK MPAaBUJIO, HA UCIOJb30BAHUU TEXHOJOTNYECKUX JTAHHBIX, MOJYYEHHBIX
JaTYUKAMU U 30HIaMU TEXHOJIOTHYECKUX MapaMeTPOB, PACIOJOKEHHBIMHU B
Pa3JIMYHBIX TOYKAX B MEYU.

B nononHeHHe K OTCIEKUBAHUIO TEXHOJOTHYECKUX MapaMeTpOB, HEOOXOTUMBI
JATYUKH MOHUTOPHUHTA COCTOSIHUSI, YTOOBI OLIEHNBATH COCTOSIHHE UCTUPAHHS
KOMIIOHEHTOB JOMEHHOH nedu. /lanee B KOHTEKCTE HACTOSAIIEro n3o0pereHus Oyner
NPUBEAECHO ONMHUCAHUE MOHUTOPHUHIA COCTOSIHUSA B JJOMEHHOW ME€YH B YBA3KE C
3asBJIEHHBIM PELIEHHEM Ha MpenMeT OOHapYIKeHUs UCTUPAHUSA B XOJOAUIbHBIX
3JIEMEHTAaX, & UMEHHO B XOJIOAMIbHBIX InTax. CHavana OynyT ONMMUCaHbl KOHCTPYKIUS
U YCTaHOBKA JETEKTOPHOI'O 30H/AA UCTUPAHHUs, a 3aTeM (PYHKLUHUOHAIbHOE ClIapUBAHHIE
¢ MoayJieM OecrpoBOAHOHN Mmepenayu s Nepenadyd JaHHBIX, HAPUMED, B LEHTP
yIpaBJEHHS WM B CUCTEMY XpaHEeHUs U/ miu 00paboTKN JaHHBIX OO Ha 3aBOJICKOM
njomanke, 1100 B «obmakey (riodanbpHast CETh).

IIpennoyuTUTENbHBIN BAPUAHT KOHCTPYKTUBHOIO BBIMOJHEHUS XOJOAUIBHON
muThl 10, 060pynOBaHHON CpencTBAMU IJIi MOHUTOPUHTA COCTOSIHUS, MTOKA3aH HA
¢ur. 1. XononmnpHas naura 10 ycTaHOBIeHa Ha BHeIHeH creHe 11 (mnm obeualike)
JOMEHHOU ne4yu. Takas BHEUIHssA CT€HA TPAAULIMOHHO 3371aHa NTOCTABJIEHHBIM CTONMS
METAJUIMYECKUM KOXKYXOM, KaK MMPaBUiIo, U3 cTaju (MOKa3aH TOJNbKO YACTUYHO),
KOTOpPBIH Ha cBOel BHYyTpeHHeH nmoBepxHOCTH 11.2 cHabxeH OrHeynopHOU
(byTEepOBKOM, MOKPHIBAIOIIEH BHEIIHIOW CTEHY U o nevu (Ha ¢ur. 1 ais npocToTsl
NOKa3aHa TOJIBKO YaCTh OTHEYNOPHOH QyTepOoBKH, 0O003HAUEHHAS CCBHIIOYHBIM
obo3naueHneM 15). XomoauabHbIe MINTHl PACTIONIOKEHBI MeKy cTeHol 11 obOeualiku
U OrTHeynopHO# pyTepoBkol 15 mis meneit oxaakaeHUs, OHU 3aKPETJIeHbl aHKEPHBIMHU
npucnocobnenusmu 11.1.

Ha ¢ur. 1 mokazana Toibko 4acTh XonoauiabHOU mauThl 10. Kak u3BecTHO U3
YPOBHS TEXHUKH, XOoJoauibHas munta 10 Bkitovaer B ceds kopnyc 12, KOTOPHIH, Kak
npaBuio, chopMoBaH U3 cisida, TO €CTh U3TOTOBJICH U3 JINTOW WJIU KOBAHOUW OOJIBAHKH
U3 MeIU, MEJHOTO CIJaBa, JUTeHHOro uyryHa uian cranu. Kopnyc 12 coaep:xut no
MEHBLIEH Mepe OIUH 3aJeJaHHbIA KaHal 14 nis TpaguLMOHHOTO XJIaareHTa, YTOObI
obecrednBaTh TEIJIOOTBOAAIUH 3aIMUTHBIA 5KPaH MEXKIY BHYTPEHHUM
npoctpancTBoM neun 11.2 u crenoit 11 meun. OXjaxxgamomyno TEKy4yo cpeny (kak

NPaBHIIO, BOAY) HANPABISIIOT HAa HUPKYJISALUIO B KaHalax 14 nis xjamareHTa depes
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COOTBETCTBYIOLINE COEAUHUTENbHBIE NaTPyOKu 14.1, pacnonokeHHbIE C
MPOXOKACHUEM Uepe3 cTeHy 11.

Kopnyc 12 umeeT nepenHOw0 MIOCKOCTh 16, KOoTOpas oOpalieHa B CTOPOHY
BHYTPEHHErO0 MPOCTPAHCTBA €YU U NPOTHUBOJIEKAIIYIO 3aJHIOK MIOCKOCTh 18,
KOTOpas MpH 3KCIyaranuu odpamena k crene 11 meuwn.

Kak nmokasano Ha ¢ur. 1, nepennss niaockocTth 16 kopnyca 12,
NPEANOUYTUTENBHO, UMEET CTPYKTYPUPOBAHHYIO IOBEPXHOCTD, IIPEXKAE BCETO, C
YepenyoIUMUCcs IacTUHYaThIMU pedpamu 20 u kanaBkamu 22. Korna xononuipHy0
mwiuty 10 MOHTHPYIOT B Ie4H, KaHaBKHU 22 U pebpa 20 pacronararoT, 1Mo CyIIEeCTBY,
TOPU30HTAIBHO, YTOOBI 00ECTIEYNTh KpeneKHbIe MPUCIOCcOoONeHUs oA GYTEPOBKY U3
OTHEYIOPHBIX KUPMUYEH.

IIpu sxcnnyaTanuy TOMEHHON nedn pyTepoBKa U3 OTHEYNOPHBIX KUPIUYEH
MOABEPraeTcs 3pO3UM NOA AEHCTBUEM CXOMSILIEro IUXTOBOTO MaTepuana, NIpuBOAs K
TOMY, YTO XOJOAUJIbHBIE NJIUTHI OKA3bIBAIOTCS HE3AUIUILEHHBIMU U OTKPBITBIMU K
BO3EHCTBHIO KECTKUX 3KCIIYaTALlMOHHBIX YCIOBUNM BHYTPU NJOMEHHOMU MEYH.

Kak pesynpTaT, B 3aBUCUMOCTHU OT YCJIOBUM 3KCIIyaTallMd JOMEHHON Me4un
MO>KET BO3HUKATh HCTUPAHUE XOJOAUIBHBIX MJINUT, TAK YTO KEJIATEIbHO
OCYIIECTBJATh TUarHOCTUPOBAHUE COCTOSAHUS UCTUPAHUS XOJOAUIbHBIX IJINT.

Jst IMarHOCTUPOBAHUS COCTOAHUS TAKUX XOJIOAUJBHBIX IJIUT B HUX 3a7€JaHO
HECKOJIBKO J€TEKTOPHBIX 30HI0B UCTUPAHUS.

CoOTBETCTBEHHO, B 3TOM KOHCTPYKTHBHOM BBIMIOJIHEHUU Kopnyc 12 conepxur
HECKOJIBKO CKBO3HBIX PACTOYHBIX OTBEPCTHH 26, KOTOpPBIE PACCBEPJICHBI B
HamnpaBJICHUU NEePHNEeHAUKYISAPHO NepeaHel miockoctu 16 kopnyca 12. luameTp
PaCTOUHBIX OTBEPCTHH 26 3a7aH C TAKUMH pa3MepaMu, 4TOOBI MPUHUMATh B HUX
NETEKTOPHBIE 30HABI 24 UCTUPAHUS.

KoHCTpyKLIMIO JETEKTOPHOTO 30HAa 24 UCTUPAHUS MOXHO Jy4lle YACHUTD 1O
CXE€MaTHUYHBIM BUJ1aM Ha GUr. 2 1 3, KOTOPBIE COOTBETCTBEHHO MPEACTABISIOT
COCTOsIHME HE HaXOAUBIIENCS B 3KCIJIyaTAlUH XOJOAUIBHON IIUTEl U COCTOSHUE
YaCTUYHO U3HOWEHHON XOJOAUIBHON MJINUTHIL.

30H7 24 BKIOYaET B ce0s1 HECKOJIBKO TOKOMPOBOASIIINX KOHTYPOB 28, B JaHHOM
cily4dae — TpH.

Kaxaplii TOKONPOBOAAIINUM KOHTYP 28 COEUHEH C MapOl KOHTAKTHBIX BBIBOJOB
30, pacmonoKeHHBIX NPU SKCIJIyaTallMu Ha 3aHel miaockocTu 18 kopnyca 12.

Kaxapiii TOKONPOBOAAIIUN KOHTYP 28 NPOCTUPAETCS B HANIPABJIEHUH TOJIIIUHBI
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KOpIlyca ¢ BBIXOJOM Ha 3aJJaHHOe 3ariyOsieHne moxa nepenHei miockocteio 16. bonee
KOHKPETHO, KOHLIEBAsl CEKLUA KaXA0ro KOHTypa 28 pacmnojoKeHa Ha
COOTBETCTBYIOIIEM 3aaHHOM paccTosiauu d1, d2, d3 ot mepennedi mnockoctu 16.
Takas KOHIEBasi ceKIMs 00pa3yeT UCTHPAEMYIO CEKLHIO 32, pACCYUTAHHYIO Ha
U3MEHEHHEe COCTOSHUS U/UJIM YHOC MU3-32 UCTHPAHUS 11O XOIY TOrO, KAK HCTHPAETCS
nepeaHssi NI0CKOCTh XOJOAUIBHON ININTHL. B mMpakTH4eCcKOM NpUMEHEHUH!
TOKONPOBOASAIINE KOHTYPHI 28 KOMOMHUPYIOT C OMOPHOH IJIATON MIIM TJIACTHHOH,
OTAENSAT U U30JHUPYIOT APYT OT Apyra.

OO6uas KoHPUTrypaLHs TOKOMPOBOIAIINX KOHTYPOB 28 HE UMEET BaXKHOTO
3HAYEHUs JUIsl AETEKTOPHOrO 30HAa 24 UCTUPAaHUS NIPU YCJIOBHUU, YTO UCTUPAEMBIE
CeKI MU 32 BBIXOAST HA COOTBETCTBYHINNE 3aJaHHbIC 3HAUYEHUsI PACCTOSHUS OT
nepenHeil muockoctu 16. B KOHCTPYKTHBHOM BBINTOJHEHUU Ha pur. 2 KOHTYpHI 28
uMeroT U-00pa3Hyro KOHQUTYpaIUio ¢ IBYMS NapajielbHbIMU JUHUSAMH,
MPOCTUPAKIUMHUCA OT KOHTAKTHBIX BbIBOJAOB 30 Ha 3amgHel mIocKocTH 18 u
COEMHEHHBIMH MeXIy co00M TpeThell monepeuHol nuHnel, obpasyomei
HCTUPAEMYIO CEKLMIO 32 Ha NPEeABaPUTEIbHO 3aJaHHOM PAaCCTOSHUU OT NEpeaHel
iockoctu 16. Tpu koHTYpa 28 NpoOIOKEHBI HA HeCyLlel naaTe 42, BCTaBJIEHBI IPYT B
Apyra U U30JUPOBaHBI APYT OT ApYyra.

Tako# 30HA ¢ TOKONPOBOAAIIMMHU KOHTYpPaMH Ha Hecyllel njaaTte 42 MoXeT
JIETKO U3rOTaBJINBAThCs, HAIPUMeEp, KaK MedaTHas IiaTa.

Ha ¢ur. 2 xonogunpHas mumnta 10 He n3HOoUmeHa. 30HA 24 MPOCTUPAETCS MEXKAY
NepeaHen MIOCKOCThIO 16 U 3anHel MIOCKOCThIO 18 xonoaunpHON manThl 10.

Ilo xony skcnayaTaluyu MaTepuaa BHYTPH Me4YU YAAPSIETCs U TPETCS O
xonoaunbHble TUIATHL 10 1 5 PeKT BBICOKOMHTEHCUBHOTO UCTHPAHUS OTPBIBAET KYCKH
XOJOAUJBHBIX MIKT. Ha kopnyce 12 X0n0AuAbHON NINUTHI NOSABJSIOTCA MPU3HAKHU
UCTHpPaHUs, MOKa3aHHbIC MYHKTUPHOW NIuHUEH Ha Qur. 3. JleTekTopHBIH 30HA 24
UCTHpPaHUs ucTupaercs smecte ¢ kopnycom 12 muutsl 10. Korna npoduns ncrupanus
OOXOIHT 10 IIyOHHBI, COOTBETCTBYIOMEH paccTossHuio d1, ncrupaemast cexuus 32
BHEIIHETO TOKOMPOBOAALIETO KOHTYpa NPEPHIBAECTCS U B HEM HE MOXKET
LUPKYJIUPOBATh HUKAKOU TOK.

C nporpeccupyomuM pa3BUTHEM UCTHPAHUS OH JOCTUTAeT UCTUPAEMBIX CEKLUI
APYTUX TOKOMPOBOASIINX KOHTYPOB (Ha paccTtossauu d2, a 3atem d3), mpu 3ToM
HUCTHpPAEMBbl€ CEKLIUU MPEPBIBAIOTCS, TOJBKO €CJIU XOJOAUIbHAs MJINTA OKAa3ajach

HCTepTOfI B UX KOHKPETHOM MECCTOMOJIOKCHUH.
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IIpoBepsis HeTOCTHOCTD BCEX TOKONMPOBOASIIUX KOHTYPOB 28, B TAKOM Clly4dae
NPEeACTABISAETCA BO3MOXHBIM CAENATh 3aKJIOYEHHE 00 OCTATOYHON TOJIINHE
XOJOAUJIBHOW TIUTHI (3Hast koopAauHaThl d1, d2 u T. o. s pa3nUYHBIX
TOKONPOBOISAIIUX KOHTYPOB).

KonTakTHbIe BEIBOABI 30 KOHTYPOB 28 MOIYT COEUHATHCS C JETEKTOPHBIM
MonyneMm 34 nposogamu 36. B BapuaHTax KOHCTPYKTHUBHOTO BBIMOJHEHUS
JE€TEKTOPHBIM MOAYJIb MOXET HEMOCPEACTBEHHO COEUHATHCS C KOHTAKTHBIMH
BBIBOJIAMH, JIHOO JK€ MEXKAY NETEKTOPHBIM MOJYJEM U KOHTAKTHBIMH BBIBOAAMH MOTYT
UMEThCSI IPYyrue KOMIOHEHTHI.

JIeTeKTOpHBIA MOAYAb 34, NPEANOYTUTEIBbHO, BBIIIOJHEH C BO3MOXKXHOCTBIO
AHAJIN3a COCTOSIHUS 3AMKHYTOH 3JIEKTPUYECKON Lenu Kaxaoro kourypa 28. Ecnu ans
TOKONPOBOAALIETO KOHTYPa 28 KOHCTATUPYETCs COCTOSIHUE 3aMKHYTOH LI€NH, TO TOK,
MOJAHHBINA HAa COOTBETCTBYIOUINE KOHTAKTHBIE BBIBOABI, MOXKET LIUPKYJIUPOBATh Yepes
HEero. OTO MOATBEPKAAET LETOCTHOCTD Lenu. TakuM o0pa3oM, MOXKHO CIOeNaTh
3aKJIIOYEHHUE, YTO XOJIOAUIbHAS IINTA HE NOBPEXAECHA UM UCTEPJacCh Ha
COOTBETCTBYIOLIYIO TIIyOUHY.

JleTeKTOpHBIA MONYJb 34 MOKET OBITh BBITIOJHEH ISl OLIEHKH
COOTBETCTBYIOIINUX TOKONPOBOAAILINX KOHTYPOB 4epe3 3aJaHHbIe HHTEPBAJbl BPEMEHH,
HanpuUMep 4epe3 KakAble HECKOJbKO YaCOB WU, NPEANOYTUTENbHO, OJUH Pa3 B JI€Hb,
YTOOBI 3KOHOMUTD SHEPTHIO.

JleTekTOpHBIA MOAYAb 34 yCTaHOBJIEH HA 3alHEN MJIOCKOCTHU XOJOAUJIBHOU
IUTUTHI UK ajiblie Ha YAAJeHUH OT Hee, KaK 3TO OyJaeT pacCMOTPEHO Jajiee Mo
tekcty. Ha ¢ur. 1 nerekTopHsIil MOayap 34 moMenieH B 3aKpbITHIH Kopob 38 3a
npeaenaMu cteHsl 11 neuun. JleTekTOpHBIA MOAYJIb 34 COEIUHEH B 3TOM Ciydae ¢
TpeMs 30HAaMu 24 nposogamMu 36, NPOXOASIUMH 4Yepe3 OTBepcTue B cTeHe 11 meun.

ObparuBuiuce Teneps K GUr. 5, yBUAUM BO3MOXKHYIO KOHCTPYKLIHIO
IETEKTOPHOTro 30HAa 24 UCTUpaHUs, HCIOJAb30BaHHOTro Ha ¢ur. 1. Kak yka3piBanoch
BBIIIE, TOKONPOBOASIINE KOHTYPHI 28 ONUparOTCs, Kak NPaBUIO, HA IO CyLIE€CTBY
JKECTKYIO HECYINYIO, TaKylo Kak miata 42 unu niaactuHa. OHa MOXeET JIETKO
MU3rOTaBJINBATHCA MO TEXHOJOTUU NPOU3BOACTBA MEYATHBIX IJIAT, HAIPUMED C
MOMOUIBI0 MOKPOTO HJIM CYXOrO TPAaBJICHHS IJIAThI, IJIAKUPOBAaHHON Menpto. Ilmarta 42
MO>KET U3TrOTaBJINBATHCA U3 3MOKCUIAHON CMOJBI MU APYrOro NOAXOASILErO
Matepuaia. TeXHOIOTHS MeyaTH MOYKET TaKKe MCIIOJIb30BAaTHCS s (OPMHUPOBAHHS

TOKOMNPOBOAAIINX KOHTypOB/TOKOHpOBOI{ﬂH_II/IX AOPOKEK. OTKprTaﬂ NMOBCPXHOCTDH
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TOKONPOBOISAIIHUX JTOPOKEK MOKET ObITh H30JHPOBAHA MOKPBITHEM H3
3JEKTPOU3OJSILHOHHOTO MaTepHuala (HAaHOCHMOTO PACIbIJIEHHEM, TOKPACKOH WU
JaMuHUpOBaHUEM). TaMm, rae jKelaTeabHO, MOTYT U3TOTABJIMBATHCS MHOTOCIOHHbBIE
CTPYKTYPBI, B KOTOPBIX Pa3JH4YHbIE TOKONPOBOASIINE KOHTYPBI HapallleHbl MOBEPX
ApYyTux.

DTO TOJABKO MPUMEPHL, sl GOPMHUPOBAHUS TOKOIPOBOISILINX JOPOKEK HA
HeCyILIeH maaTe MOXKHO HCTIOIb30BATh JOOYI0 MOAXOASAIIYIO TEXHOJIOTHIO.

Kak craHer moHATHBIM U3 QUT. 5, NETEKTOPHBIN 30HA 24 UCTUPAHUS,
NPEANOYTUTENbHO, BKIIOYAET B ce0s MUINHIAPHUIECKUH KOXKYX, OXBATHIBAIOIIUN COOOH
nedatHyroo miaty 42. [IunuHEApuYecKuil KOXKyX HMEET BHEIIHIOK (opMy,
COBMANAKINYI ¢ GOpMON pacTOYHOTrO OTBepCTHs 26 B kopmyce 12.

IunuHApUYECKHUH KOXKYX COCTOUT U3 ABYX NMOJYLUJIUHAPUUYECKUX HaCTeH 44,
MEXAYy KOTOPBIMHM 3a)kaTa nedatHas muarta 42. JIpe nonyuuanHapuYecKue 4yactu 44
MNPUKATHL APYT K APYTY, 3a)KMMas B CEPEeAUHE MeUaTHYI0 miaTty 42 Tak, 4To
oOpasyercs nmIMHApUUYEcKas Gopma, BIUCHIBAIOINASACS BHYTPb PACTOYHOTO OTBEPCTHS
26. Jlse nonyuuianHApUYECKUE 4aCTH 44 MOTYT yA€pKUBATHCA BMECTE C
UCIIOJIb30BAHUEM JIFOOBIX MOAXOAAMNX (PUKCHPYIOIIUX MPUCTIOCOOIEHNH, HampuMep,
HEe MOKAa3aHHBbIX BUHTOB WM Kjes. CkpyduBaHUE WU CKJIEUBaHUE MPU 3TOM He
SABISAIOTCS 00s3aTebHBIMH. JlOCTATOUHBIM MOXET OBITh MPOCTO cOOpPaTh NBE
MOJYLIUJINHAPUUECKHE YaCTH C MEYATHON MIaTONW MEXAy HUMU U BBECTH UX B
PacTOYHOE OTBEPCTHE B KOPIyCEe XOJOAUIBbHOMN MIUThL. B BapuanTax
KOHCTPYKTHUBHOI'O BBINIOJIHEHUSI B MECTAX COMPSIKEHUSI MEXAY YaCTsIMU
KOKyXa/Te4yaTHOHN NiIaToi MOXeT ObITh IPENyCMOTPEH, HAIPUMED, CIOH U3
TENJOMPOBOIHON NACTHI.

UTo06b1 0becrednTh XOpolIee OXJakIeHue U He BIUATh Ha MpOodUIIb H3HOCA,
4acTH 44 KOXyXa, NPEeANOYTUTEIbHO, U3TOTABIUBAIOT U3 TOrO K€ CAMOr0 MaTepuala,
YTO U KOpNyC 12 XONOAMIBHON IJIUTHI, TO €CTh YacTU 44 KOXyXa MOTYT OBITh
U3TOTOBJIEHBI U3 MEAW MJIM MEHOTO CIjIaBa. B mpuHOUIe, 4acTH KOXKyXa MOTYT OBITh
U3TOTOBJIEHBI U3 MAaTEPHAJIOB, KOTOPBIE OYAYT AaBaTh TaKUE K€ MU COMOCTABUMBIE
XapaKTEPUCTUKN/CKOPOCTh HCTUPAHUS., TIPEANOYTHTEIBHO, CleayeT n3deraThb
MaTepHuaNoB, KOTOPBIE TBEPKE MaTepUana kopnyca. bonee Msarkue matepualibl MOKHO
HUCIOJB30BaTh B CIy4YasiX, KOTAa paCTOYHOE OTBEpPCTHE 26 NOBOJBHO Y3KOE€.

Jna nenei pacnooKeHHsl IO MECTY Kax/Jaas NOJyLUUJINHAPUYECKas 4acTb 44

MOJKET BKJIFOUATh B ceOsl 3amieduk 46 Ha KOHIE, TPUXOISIIEMCS Ha 3aJHIOI0
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MJIOCKOCTh Kopriyca 12 (Ha TOM ke KOHIIE, HA KOTOPOM €CTh KOHTaKTHBIE BBIBOIBI 30).
3anneunku 46 00pa3yOT CEKLUHIO OONBIIETO THAMETPa, KOTOpask yIIHPAETCs B
OTBETHYIO paJHaJbHYIO MOBEPXHOCTH 48 (¢pur. 4) Bo BXogHOM ceueHun 48
MOHTAaHOTO PACTOYHOI'O OTBEPCTHUS 20, NPEAyCMOTPEHHOTO B Kopryce 12.
3anneunku 46 1 ONMOpPHasi MOBEPXHOCTb 48 OMpenessItOT MOJOKEHNE PACTIONOKEHUS
30Hza 24 B HaNpaBJIEHUH TOJIIUHBI kKopryca 12.

MOKHO OTMETHTB, U4TO Ha GUTr. 4 3aaHAS MIOCKOCTh 18 comep ut BbITOUKy 50, B
KOTOPOU paccBepiieHo oTBepcTre 26. Jta BeiToUka S0 mpeaycMaTpuBaeT MECTO s
pasMelleHus, HalpuMep, AeTEeKTOPHOTO MOAYJISl UM APYroro KOMNoHeHTa. Takas
BBhITOYKA 50 He sABHsieTCs 00si3aTeIbHON 1 OHA (PaKTUYECKH HEe MPEeayCMOTPEHA B
KOHCTPYKTHBHOM BBIIOJIHEHUH Ha Qur. 1, rme KOHTaKTHbIE BBIBOABI 30 pacroioXKeHbl
MO CYUIECTBY HapaBHE C 3aJHEN MIOCKOCThIO Kopnyca 12.

Ha Toii e ¢ur. 4 mokazaHo NOMOJTHUTEIbHOE PUKCUPYIOIIEe TPUCTIOCOOIeHUE,
KOTOpO€ BKJIIOUYaeT B ce0st BUHT 52 ¢ maiiboii 53, BCTaBleHHBIH B pe3bO0OBOE
oTBepcTUe 54 psipom ¢ 30HA0M 24. CBOOONHBIN KOHEL YKPYITHEHHOH ceKkuuu (Ha
KOJKYX€ 30H[a, TaM, T'I€ 3aIMlJICUNKH ) NOABEPTHYT MEXaHUYECKOH 0OpadoTke as
BBINOJIHEHUs] OJTHON WJIM BYX aKCHAJIbHO NPOCTUPAIOIUXCS MIOCKUX FpaHel,
3aJaI0LIMX COOTBETCTBYIOIIHNE pagualbHble MOBEpXHOCTH 56. Kak mokaszaHo Ha ¢wur. 4,
maiba 53 (1, Mo BO3MOKHOCTH, TOJIOBKAa BUHTA) ITOCJIE YCTAHOBKHU MEPEKPHIBAET
panuaibHYIO MOBEPXHOCTh 56, Omokupyst 30H1 24 mo mecty. binaronaps stoi
KOHCTPYKLIMH BUHT 52 mpeaynpexkaaeT 0CeBOe U BPallaTeJbHOE NNEPEMEIIEHUE
KOXyXa 30H1a 24.

AnbTepHATHUBHAS KOHCTPYKLHS JETEKTOPHOTO 30HIAa UCTHPAaHUs, 0003HAYEHHAs
CCBUTIOYHBIM o0o3HaueHneM 124, mokasana Ha ¢ur. 6. UageHTHIHbIE UK ONMHAKOBBIE
3JIEMEHTHI 0003HAYEHBI 3/16Ch TEMHU YK€ CAMBIMHU CCBUIOYHBIMH O00O3HAYEHUSIMHU C
nobasnenuem yucna 100. Ilo cpaBHEeHHIO C 30HAOM 24, epBOE OTJIHYHE 3aKITHOYAETCS
B Pa3BOAKE TOKOMPOBOAAIUX NUHUHN. [leuaTtnas nnata 142 Brirovaer B ceds 3ajaHHOE
KOJIMYECTBO, @ UMEHHO TpH, U-00pa3HbIX TOKONMPOBOAAINX KOHTypa 128,
BCTABJIEHHBIX APYT B Apyra. Tokonposoasimue KOHTYphI 128 He ABIAOTCSA
3JIEKTPUYECKU aBTOHOMHBIMH, & COBMECTHO UCHOJB3YKT OJUH U TOT XK€
3a3eMISIIOI M KOHTAKTHBIA BBIBOX 157, yMeHbInast o01iee KOTUIEeCTBO KOHTAKTHBIX
BbIBOZOB 130.

JApyroe otnuuue COCTOUT B TOM, YTO NOJYyLUJIUHAPUYECKUe yacTu 144 conepxar

AKCHUAJBbHO NPOCTUPAKINYIOCS BBITOUKY 158, OTKPBITYIO Ha KOHIIE, € BBICTYNAKT
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KOHTAaKTHBIE BBIBOJBI U MO pa3MepaM PaCcCUUTAHHYIO JUIS pa3MeELIeHUs IeYaTHON
riatel 142,

B BhIIIENPUBEAEHHBIX BAPDUAHTAX KOHCTPYKTUBHOIO BBIMOJHEHUS AETEKTOPHBIN
30HA 24 uctupanus, 124 nokasaH npoCTUpPAOUIUMCS IO BCEH TOJIIUHE Koprnyca 12,
TO €CTb SIBJISIETCS YCTAHOBJIECHHBIM B CKBO3HOM PacTOYHOM OoTBepcTuu 26. Ilpu sToMm
NETEKTOPHBIA 30H HCTUPAHUS MOXKET UMETh MEHBIIYIO JUINHY U OBITh BCTABJICHHBIM B
IIyX0€ paCTOYHOE OTBEPCTHE.

B npyrux, He MOKa3aHHBIX BAPUAHTAX KOHCTPYKTHUBHOTO BBINOJIHEHUS
JE€TEKTOPHBIN 30HA UCTUPAHUS MOXKET PAaCNojaraTbCs B KOPNyCe XOJOANUIBHOMN IINUTHI
0e3 UCMONb30BaHUs KOXKYXa, OyIyUH NPU 3TOM 3aJTUTHIM MaTEPUATOM-HAIOJIHUTEIEM.
Hanpuwmep, co cTOpOHBI 3aHEH MIOCKOCTH XOJOAUIBHON MINTHI MOXKET OBbITh
pPaccBepIICHO IIIyX0e pacTOYHOE OTBEPCTHE, 3aNOJHSAEMOE BIIOCIEACTBUHU
MaTepHajJoM-HaIOJIHUTENEM, HanpuMep OeToHOM. JleTeKTOpHBIH 30H UCTHPAHHS,
COCTOSIIIMI U3 MJIATHI, HECYLIeH Ha cebe TOKOMPOBOAAIINE KOHTYPhI, BCTABIISIIOT 3aTEM
B INIyX0€ PaCTOYHOE OTBEpPCTHE. B TAKOM KOHCTPYKTHUBHOM BBINTOJHEHHUH MJATY,
NPEANOYTUTEIBHO, PACIIONATAIOT IO MECTY TaK, YTOOBI OHA IO X0y
JKCIUIYaTalHOHHOTO Mpollecca HaXOAMJIach B BEPTUKaAJIBbHON miockoctu. M Haobopor,
Korna miata 42 ¢ TOKOMPOBOASILIIUMHI KOHTYPaMH IPEayCMOTpPeHa B KOXKyxe (30Ha),
Kak Ha ¢ur. 4, 300, NPEANOUYTUTEIHLHO, PACTOJAraloT TakK, 4ToObI miata 42 mo Xoay
3KCINTYaTALlMOHHOIO MPOLecCa Jieajla B TOPU3OHTAIbHON MIOCKOCTH.

Tenepr oOpaTumMcs K 3JeKTponpoBoake 30H10B 24. Kak mosicHEHO BbIIIE,
HECKOJIBKO 30HI0B 24, KaK NPaBuUJIO, 3a[€JbIBAIOT B KOPNYC 12 XOI0AUIBHON IJIUTHI B
Pa3IMYHBIX MeCTaX, MPUXOMSAIIUXCA Kakaoe TH00 Ha KaHaBKy, 1udo Ha pedpo (cMm.,
Hanpumep, ¢pur. 1). AHaIU3 HEJOCTHOCTH KOHTYPOB 28, Kak MpaBuiIo, OCYIIECTBISAIOT
NEeTEKTOPHBIM MONyJieM 34, OTAeNIbHBIM OT COOCTBEHHO 30Ha. JleTeKTOPHBIN MOy b
34 MoxeT OBbITh CBSI3aH C OJTHUM HJIM HECKOJIBKMMHU 30HAaMHU B 3aBUCUMOCTH OT
BBIOOpA TEXHOJIOTUH U3TOTOBJIEHHS. [leTeKTOpHBIN MOAYIb 34, KaK MPaBuUIIO,
BKJIIOYaeT B ce0s miaTy BHIOOPKHU NaHHBIX, UMEIOIYI0 HECKOJbKO KOHTAKTOB MOA
BBOJIBI/BBIBOJIBI, KOTOPOE OMNpEeNesieT KOJUYEeCTBO COEAUHEHUN C TOKOIPOBOASIIUMU
KOHTYpaMmu. JleTeKTOPHBII MOIYJIb, MPEANOYTUTENIBHO, BKJIIOYAET B ce0s
MPOLIECCOPHOE YCTPONCTBO, BBIIOJIHEHHOE C BO3MOXXHOCTBIO OCYLIECTBJIATh aHAJIN3
KaXJ0ro TOKOMpoBoAsimero koutypa 28. Ilpu 3Tom TakoBoe (MpoieccopHoe

YCTPOKUCTBO) HE SIBJISIETCS 00S3aTENIbHBIM, U TETEKTOPHBIA MOIYJIb MOMKET
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HCIIONIb30BATHCS MPOCTO KaK MHTep(delic, a aHaIu3 OCYIIECTBISAIOT Ha IEHTPAIbHOM
MOCTY YIpaBJ€HUs JOMEHHO! MeYbo.

B KOHCTPYKTHBHOM BBINOJHEHUH 1O ¢ur. 1 30HaBI 24 Ha ONHON U TOM Ke
XOJIOAMJIBHON TUTUTE COEANHEHBI 3JIEKTPOIPOBOAKON ¢ OOLUIUM AETEKTOPHBIM MOAYJIEM
34 (mpoBozaa 36 OT COOTBETCTBYIOIIUX 30HIOB MPOXOAST K AETEKTOPHOMY MO IO
34). CobOCTBEHHO NeTEKTOPHBIN MOAYIb 34 pa3MelieH B kopode 38 3a mpenenamu
obeuvaiiku 11 meun. bosee geTanbHO 3TO MPOMILIIOCTPUPOBAHO HA (ur. 7.

Kopo6 38 Bkirouaet B ce0s cTanbHON TpyOUaThiid 3meMeHT 38.1, oquH KOHen
KOTOPOT'O PACIOJIOXKEH TaK, YTOObI OXBATHIBATh OTBepCcTHE 40 B METAIINYECKOM
koxyxe 11 (rmeun) u mpuBapeH repMeTHYHBIM 00pa30M K BHEIIHEH MOBEPXHOCTH
MeTaundeckoro koxkyxa 11. [IporuBononoxHselii KoHen Tpyd4aToro snementa 38.1
IJIOTHO 3aKPBIT KpbIIKOH 38.2. B nanHOM ciydae kpblka 38.2 NIpUKPy4YeHa K
Kkpyriomy ¢nanny 38.3, npuBapeHHOMY K TpyOuaTomMy ssuemeHnty 38.1. Mexnay
oOpaIeHHBIMH APYT K JPYTY MOBEPXHOCTAMH KPBIIKH U (JIaHI[a TOMELIeHA
KoJsblieBast mpokyaaka 38.4. Takum oOpasom, kopob 38 obecrneynuBaeT JOYOK AJIs
JOCTyIa B Ne4Yb Yepe3 OTBEPCTHE, NIPU 3TOM SBISETCSA F€pPMETUYHO 3aKPBIThIM, KOTAa
JOMEHHas MeYb HAaXOAUTCS B PEXKUME 3KCIIyaTauu, 4ToObl n30eKaTh NOTeEph
JaBJIEHUS.

MO3KHO OTMETHTB, UYTO TaAKOH KOpoO 38 M3BECTEH U3 YPOBHS TEXHHUKH,
UCIONB3YSACh, IPEXe BCEro, Al A0CTymna K TepmonapaM. CChlIOYHON CCBIOUHBIM
obo3nauenuem 60 Ha pur. 7 o603HaUEHA TepMonapa, TPaAAULUOHHBIM CIIOCOOOM
BMOHTHPOBAaHHAsI B 3aTHIOI0 CTOPOHY XOJOAUJIBHOM MINUTHI, YTOOBI OTCJIEKUBATD €€
temneparypy. Tepmomnapa npocTupaercs: B KOpoO st 00JierueHus MaHUTTY TUPOBAHUS
C He# U 3aMeHbI B CIydae HEOOX OJMMOCTH.

HeobxonumMo OTMETHTD, UTO AETEKTOPHBIA MOAYNb 34 (YHKUIHOHAIBHO
COeNNHEeH ¢ MoayJjeM 62 0ecrpoBOAHON Mepenadu AJs nepeaadn Ha EeHTPaJbHbIN
MOCT YNIPAaBJIEHUSI JTOMEHHON MEYbI0 NAHHBIX O COCTOSIHUU Kopmyca 12 XOn0auabHOU
IJIUTBI, ONPEAEJEHHbIX C TOMOIIBIO AETEKTOPHBIX 30HAO0B 24 UCTUPAHUSA.
HeTtexkTopHbINH MOAYab 34 1 MoAyJIb 62 OeCIpOBONHON Mepeaayr 3aUThIBAIOTCS OT
aKKymyJnsaTopHou Oatapeu 64. AHTeHHa 66 MOy O€CTIPOBONHON Mepeaayu,
NpeANOoYTUTENbHO, IponyleHa yepe3 kopob 38 u3 pacuera BrIXO4a 3a IMpeaebl
kopoba 38 (u crens! 11 meun). B moka3aHHOM KOHCTPYKTHBHOM BBIIIOJTHEHHH B

pacTouHoM oTBepcTur 38.5 B KphIluke 38.2 mpeaycMOTpeHa caJbHUKOBAas HAaOMUBKA 65,
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U aHTeHHa 66 HampaBJieHa dyepe3 pacTouHoe oTBepctue 38.5. [IpoBon (He mokaszaH) OT
TepMmonapsbl 60 Takxke, Kak NPaBUIJIO, IPOXOAUT UE€PE3 5TO paCTOYHOE OTBepcTHEe 38.5.

H3o00peTeHue B JTaHHOM Cliy4yae Al yCTAHOBKU 30HOB MOHUTOPHHIA COCTOSTHHS
UCIIONb3yeT MPEUMYIIECTBO HMEIOIIUXCS JTIOYKOB I JOCTYMa, TO €CTh KOpoOos 38
Ha oOeuaiike noMeHHOH neun. JleTekTopHBIA Moaysb 34 yCcTaHOBJIEH B kopobe 38, 3a
npeaeNaMu CTeHBI Me4H, a nposojaa 36 yIoOHBIM CTOcOOOM MOTYT OBbITh MPOMY I EHBI
yepe3 oreepctue 40.

HcnonbszoBanue Monysisi 62 0eCrpoBOIHON Mepenadyu UCKITIOYaeT mepeaady
UH(GOPMAIIUH O JUTMHHON W JOPOTOCTOSIIIEH 3JIEKTPOMPOBOIIKE, COSTUHSIONIEH
OTJAeNIbHbIE 1E€TEKTOPHbIE MOAYJIHU 34 C LIEeHTPAJIbHBIM ITIOCTOM YIIpaBieHUs. ITO
obecrieunBaeT 3HAUUTEIbHOE IPEUMYILECTBO B IJIAaHE COKPALICHUsI BPEMEHU OCTAHOBA
NeYy Ha TEXHUYECKoe 00CIy KUBaHHUE.

DYHKIUOHUPOBAHHUE MOAYJIS 62 OeCIpOBONHOMN nepenaun MOXeT ObITh OCHOBAHO
Ha M000# moaxoasueld TEXHOJIOTHH/CTaHIapTax 0ecnpoBOAHON CBA3M, Hanpumep Wi-
Fi, Bluetooth, 3G, 4G, LTE, Laura u T. 1.

B otnuuue oT 30HA0B AJiA OTCIIEXKHUBAHUSA TEXHOJIOTHYECKUX NMapaMeTpOB,
UCIIONb30BAHUE MOAYJIEH, 3aMMUTHIBAEMBIX OT aKKYMYJISITOPHBIX OaTtapel, MMeeT CMBICI
B OTHOLIEHUU MOHUTOPHUHIA COCTOSIHUSA, TOCKOJbKY HEMpPEPbIBHBINH MOTOK JaHHBIX B
3TOM ciydae He TpeOyercs. JeTeKTOpHBII MOAYIb 3aIpOrpaMMHUPOBAH Ha
BBITIOJIHEHUE aHAJIN3a COCTOSHUA/M3HOCA XOJOANUIbHON NINTHI OJUH UJIU J1BA Pas3a B
neHb. Takas Majasi MO BpeMEeHU BKJIIOUEHHUs Harpy3Ka Ha AE€TEKTOPHbIE 30HABI
COCTOSIHUSI OO€CIeunBaeT JIIUTEIbHYI0 padoTy Ha aKKyMYJISITOPHBIX OaTapesx.
CpabaTpiBaHME aKKYMYJIITOPHBIX OaTapeli MoxkeT ObITh OCHOBAHO Ha JIFOOOM
NOAXOAsAIIENH TEXHOJOTHH.

ObparuBuInch, HaKOHeL], K GUr. 8, yBUANM 37€Ch MOKa3aHHOE KOHCTPYKTHBHOE
BBITMIOJIHEHHUE, UIITIOCTpUpYyoimee 3P pekTHBHOCTh N300peTEeHUs sl MOASPHU3 AU
CYyLIE€CTBYIOIIMX JOMEHHBIX neueil. MaeHTHUHble UM OJUHAKOBBIE 3JIEMEHTbI
0003Ha4YEeHbI TEMH € CChUIOYHBIMH 0003HAYEHHUSIMU, 4TO U Ha ¢ur. 7. us
MOHUTOPHUHIA U3HOCA XOJOAUIBHON MINUTHI 10 1OCTATOYHO BBICBEPIUTH OTBepcTHE 40
B oOeuaiike 11 meun u yepe3 U3OIAUMOHHBIN cioi 13 Mexay obevalikoii 11 u
xonoaunbHON nautoit 10. 3aTeM BhICBEPINUBAIOT CKBO3HOE PacTOYHOE OTBepcTHEe 26 B
KOpIyce XOJOANIbHON MJINTHI B HANIPAaBJIEHUHU IO €€ TOJIINHE OT 3aJHel CTOPOHHI K
nepenneii cropone. Camo co0ol pazyMeeTcsi, 4TO CKBO3HOE OTBEPCTHE BbICBEPIHBAIOT

B pa3dBCAaHHOM MECTE AJId UCKIIIOUCHUSA BCKPBITHUA BHYTPCHHETO OXJIAXKIAKOIIET O
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kaHana. Ha ¢urype Tak:xke MOXHO pacmo3HaTh Kopob 38, KoTopsiii obecrednBaet
3aeJIbIBAEMBIH JIDYOK AJISA AOCTYyMNa K oTBepCcTHIO 40.

3aTeM B CKBO3HOE OTBEpPCTHE BCTABJAKT AETEKTOPHbIN 30HA 24 UCTUpaHUH,
npeacTaBieHHbIN Ha ¢ur. 6 u 7. BHyTpeHHNH nuaMeTp CKBO3ZHOTO OTBEpPCTHUA 26 H
BHEIIHUM JUaMeTp 30HAa 24 NMPUMACOBaHbI TaK, YTO MOCAAKA OCYILECTBISAETCS C
HeOonbmuMm 3a3o0pom. IIposon 35°, coeqUHEHHBIN ¢ OAHUM KOHIIOM TE€YaTHOW TJIAThl B
30HJ€, MPOTSATUBAIOT Yepe3 orBepcTue 40 u yepe3 cTeHKy kopoda 38. B nanHOM
ciaydae nposoa 35’ nmpoxoauT uepes oTBepcTue 38.5 B kpbilike 38.2, KOTOpOE
YIJIOTHEHO CaIbHUKOBOW HAOUBKOI 65.

MO>KHO OTMETHUTD, YTO 30H[ 24 ABISETCS yAEPKUBAEMBIM 10 MECTY C MOMOUIBIO
NPY>KUHBI CKaTUA 72, paCHOJIOKEHHON B OHY JUHHUIO C OCBIO 30HAA 24 u
YIUPAKIIENHCs OJHUM KOHILIOM B 3aJHIOI0 CTOPOHY KOXYyXa 30HAA, a APYTUM KOHLIOM —
BO BHYTPEHHIOIO CTOPOHY KpbIku 38.2. DT0 obecneunBaer, 4To 30HA 24 ocTaeTcs
MOJIHOCTBIO BCTABJIEHHBIM B PACTOYHOE OTBEPCTUE TAK, YTO KOHLBI TOKOMPOBOASAIIUX
KOHTYPOB HaXOAATCS B U3BECTHOM MOJNOXKEeHUU. [0 cpaBHEHUIO C IpyruMu
(UKCHPYIOIMUMH TPUCTIOCOOIEHUSAMH, TAKUMHU KaK BUHTBI, HCIIOJb30BAHUE TPy KUHBI
72 uMeeT MPEeuMyIleCTBO, 3aKJII0YA0IIeecs B TOM, YTO OHA HE TpedyeT
TOOTOJHUTEIbHON MeXaHUYeCKOW 00pabOTKH MJIM MOATOTOBKH X OJIOAUIBHOHN TJTUTHI.
Ecnu xenatenpHO, B IpyKUHY 72 MOKET OBITh BCTABJIEHA HANPAaBJISIOMIasi BTYJIKa 74
Ha 4aCTHU NPOXOAUMOIO MNPYKUHON PACCTOSHUS.

IMpoBox 35’ moacoeAUHSIIOT 3a mpeaenaMu rnedu Kk 0yoky 70, cocrosimemy u3
IETEKTOPHOrO MOy 34, Moayst 62 6ecnpoBOAHON Mepenauu U aKKyMyJISITOPHOH
Oarapeu 64 U pacroNiOKEHHOMY B MeTaJLIM4eCKOM Koxkyxe 70.1. Monaynp 62

OecnpOBONHON mepenavy NOoACOEAUHAIOT K aHTEeHHE 66° 3a npenejaMu Koxyxa 70.1.
y
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OOPMVIJIA U3OBPETEHUA

1. IMaxTHas nme4b, IpeXae BCEro JOMEHHasl Medb, BKJIOYAIas B ceos:
- MeTauTnIecKkuit Koxkyx (11), 3agar0muii BHEIIHIO CTEHY MEYH,
- 3aIIUTHBIN CJIOH, 3aUINAIOINNA BHYTPEHHIOI MOBEPXHOCTh BHELIHEN CTEHHDI,
- 10 MeHbIIel Mepe oauH 30HA (24) MOHUTOPHUHTA COCTOSIHUS, PACIIOIOKEHHBIN
BHYTPH BHEIIHEH CTEHBI U B MpeaesiaX 3alUTHOTO CJIOS IJI1 MOHUTOPHUHTA €ro
COCTOSTHUS,

NpUYeM IO MEHbIIEH Mepe OJMH 30HA MOHHUTOPUHIA COCTOSIHUS COETUHEH C
IeTEKTOPHBIM MoayJieM (34), pyHKIIMOHANBHO COCIMHEHHBIM ¢ MoayJieM (62)
OecrnpoBOHON Mepenavyu, KOTOpbIe 3aNUTAHbI OT aKKYMYJISITOPHOH OaTapen u
PaCTIOJIOKEHBI 32 MpeeslaMi BHEIIHEH CTeHbI AJIS Mmepeaayn JaHHbBIX MOHUTOPHUHTA
COCTOSIHHS, U

npuueM BHemHsAs cteHa (11) comepskut orBepcTue (40) myist MPOBOIHOTO
COEMHEHUs MEXIY IO MEHbUIEH Mepe OOHUM 30HAOM (24) MOHHUTOPUHTA COCTOSHUS H
MonyJyiem (62) 6ecnpOBONHON mepenayu, a Ha BHEIIHEHW MOBEPXHOCTH METAJIJIUYECKOTO
koxyxa (11) rasoHenpoHnnaeMsiM 00pa3omM ycTaHoBJIeH Kopob (38), 4ToOs

3aKkpbIBaTh oTBepcTHE (40).

2. IaxTHasg meub No 1. 1, mpu4yeM AeTEKTOPHBIH MOAYJb (34) BBIMOJIHEH A
OLIEHKH COCTOSIHUS MOCPEACTBOM MO MEHbIIEH Mepe OAHOTO 30HAa MOHUTOPUHTA
COCTOSIHUA Yepe3 MpeaBapUTEIbHO 3aJaHHbIE HHTEPBAJIBI BPEMEHHU, HO He Oouee

OOHOTI'0 UJIK ABYX pa3 B ACHb.

3. IllaxrtHas meub mo n. 1 unu 0. 2, mpudemM MoayJb (62) GecnipoBOTHON
nepenavu, 1eTEKTOPHBIN MOAyb (34) u akkyMysaTopHas OaTapest pa3MeleHbl BHYTPU
kopoba (38), a antenHa (66) moayns (62) GecripoOBOAHON mepenayu MPOCTUPAETCS

Hapyxy u3 kopoda (38).

4.  IHaxtHas neub no 1. 1. 1, 2 unu 3, npuuyem xkopod (38) BkarouaeT B ceds
cTanbHOU TpyOuaThiii 31eMeHT (38.1), ONMH KOHEI KOTOPOTO PACMONOKEH TaK, YTOOBI
OXBaThIBaTh OTBEepCcTHE (40) M MPUBAPEH K BHEIIHEH MOBEPXHOCTH METAJITHIECKOTO
KOJKyXa, IPUYeM IIPOTUBOIMOJOXKHBIA KOHel TpyO4aToro snemenTa (38.1) ninoTHO

3aKpBIT KpbIIKOi (38.2).
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5. IMaxTHas neyp N0 OJHOMY U3 MNPEALIECTBYKIINUX NYHKTOB, IPUYEM
3alIUTHBIA CIOH BKJIOYAaET B ceOst XonoaAmiIbHbIe 31eMeHTHl (10) u/unu orHeynopHyo
¢yTeposky (15), a 30HABI (24) MOHUTOPUHTA COCTOSIHUS 3aJ€JIaHbl B XOJIOIMIbHbBIE

3JIEMEHTHI U/UIU OTHEYIOPHYIO QPYTEpPOBKY.

6. IlaxTHas ne4pb mo M. 5, MPUYEM XOJOAUIbHBIC 31eMeHTHI (10)
NPUKpPENJIEHbl K BHYyTPEHHEH MOBEPXHOCTH BHelHeH cTeHsl (11), a 30HabI (24)

MOHUTOPUHTA COCTOSIHUS 3a7eJlaHbl B KOpHyC (12) XOIOAUIbHBIX 3JIEMEHTOB.

7. laxTtHas ne4p no n. 6, npudem 30HA (24) MOHUTOPUHTA COCTOSHUS
BKJIIOYAET B C€0sl HECKOJBbKO TOKOTPOBOAAIINX KOHTYPOB (28), pacmoJIOKEHHBIX Ha
npeaBapUTENbHO 3aJaHHBIX 3aray0IeHHUsIX MO MepeaHel MIOCKOCThIO KOopIyca U
3JEKTPUUECKH U30JIMPOBAHHBIX OT HErO, MPUYEM KaKIbIH KOHTYP COEAMHEH C Mapoi
KOHTAaKTHBIX BbIBOJOB (30) Ha 3amHel MIOCKOCTH KOPIyca TakK, YTO IO U3MEHEHHUIO
3JEKTPUUECKON XapaKTEPUCTHKH KOHTYpa (-OB) BCJIEACTBUE HCTUPAHUS MOXKET OBbITh
oOHapysKeH H3HOC KOpmyca,
npuYeM:

- TOKONPOBOJSAIINE KOHTYPHI BbIMTOJIHEHBI B BUJE TOKOMPOBOASIIINX JUHUI Ha
njare (42),

- Ka)XKIbI TOKOTIPOBOASLIINN KOHTYP (28) onmuceiBaeT no cymecTsy U-00pa3Hyro
dbopMy, Mpu 3TOM KOHTYPBI BCTABJIEHBI PYT B APYra,

- TOKONPOBOASAIINE KOHTYPHI (28) MpOCTHPAIOTCS MO CYIIECTBY OT 3aAHEN
CTOPOHBI B HAINPABJIEHHUH TOJIINHBI KOPITyCa TaK, YTO KOHIEBAas CEKLUs, oOpasyromas
UCTHPAEMYIO CEKLHIO, KaKOr0 KOHTYPa PacloJIOKeHa Ha MPEIBAPUTEIbHO 3aJJaHHOM
paccrostuuu (d1, d2, d3) ot mepenHeit mIOCKOCTH,

- 30HA (24) pa3MenieH B CKBO3HOM PaCTOYHOM OTBEPCTUH (26) MU B IIIYXOM
PacCTOYHOM OTBEPCTHH B KOpPITyCe,

- 30HA (24) BKIOYaeT B ce0sl HMIMHAPUUIECKUHA KOXKYX, OXBATBIBAIOLIUN TJIATY C
TOKONPOBOIAIUMHU KOHTYPaMH, MPHYEM LIIUHAPUUECKUI KOXKYX UMeeT Gopmy,
COBIAJAMYI0 ¢ (OPMOH PAaCTOYHOTO OTBEPCTHS, U

- HUJIUHAPUYECKUH KOXKYX U3TOTOBJIEH M3 TOTO K€ Marepuana, 4ro u kopnyc (12)

XonoaAmIbHON TIUTHI (10).
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8. IIlaxTHas meyb 1o m. 7, MpUYEM OETEKTOPHBIA MOAyJb (34) cOennHEH ¢
KOHTAKTHBIMHU BbIBOJaMU (30) U BBIOJIHEH JJIsI OLEHKH 3JIEKTPUUECKUX
XapaKTePHUCTUK KaKIOro KOHTypa (28), mpeskae BCero OJHOrO U3 MapaMeTpoB —

HAIMpsAXKECHUA, TOKA UKW COIIPOTUBIICHUA KAXAOI0O KOHTYpaA.

9. IlaxTHas nme4p mo M. 8, MPUYEM IETEKTOPHBINH MOAYJb (34) BBIOIHEH IS
OLIEHKH COCTOSIHUS 3aMKHYTOH 3JIEKTPUUECKON LENH KaXXA0T0 TOKONPOBOASIIErO

KOHTYpa (28) Ha OCHOBE U3MEPEHHS COMPOTHBIICHUS.

10.  XonoaunabHBIA 3JI€MEHT UIsI METAJUIYPTUUECKON MeYH UM IIaXTHOH MeuH,
BKJIFOHAIOLUH B CeOs:

- kopryc (12) ¢ mepenHei miaockocTrio (16) u mpoTuBoIekKamel 3aaHen
I0CKOCThIO (18), mpuuem Kopmyc UMeeT B HEM IO MeHbInell Mepe OauH
oxyaxkaarmuil kanan (14), mpuuemM mpu SKCIIyaTaluHu MepeaHssl MIOCKOCTh
obpaineHa B CTOPOHY BHYTPEHHET'0 MPOCTPAHCTBA MMEYH U, IPEANOYTUTENBHO,
cHa0’keHa YepeayrmuMIcs pedpaMu 1 KaHABKaMHU, U

- 110 MEHbIIEH Mepe ONNH NEeTEKTOPHBIN 30HA (24) ucTupaHus, 3aeJaHHbIA B
kopnyc (12) nnst oOHapyKeHHUsI er0 HCTUPAHUS,

OTJIMYAIO IUICA TE€M, YTO AETEKTOPHBIN 30HN (24) UCTUPAHUS BKJIIOYAET B ceOs
HECKOJIbKO TOKOTIPOBOASAIINUX KOHTYPOB (28), pacrnoyioKEeHHBIX Ha NMPEIBAPUTEITBHO
3aJaHHBIX 3aTTyOJIEHHUAX O] MepeaHe MIOCKOCThIO KOPIyCa U 3JIEKTPUUECKHU
W30JIMPOBAHHBIX OT HEro, MPUYEeM KaXKJblil KOHTYpP COEMHEH C Napoi KOHTAaKTHBIX
BbIBOZIOB (30) Ha 3amHEH MIOCKOCTH KOPIyca TaK, YTO MO U3MEHEHUIO 3JIEKTPUUECKON
XapaKTEPUCTUKU KOHTYpa (-OB) BCIEACTBUE UCTHPAHUS MOXKET OBITh OOHapyIKeH
U3HOC KOpmyca,

npUyeM:

- TOKOMPOBOJSIINE KOHTYPHI BBIIIOJHEHB! B BUJI€ TOKONPOBOAAIINX JUHUN Ha
miate (42),

- KaXAbIil TOKOTPOBOAAIUN KOHTYP (28) omuceiBaeT mo cymecTBy U-o0pa3Hyro
¢dbopmy, Mpu 3TOM KOHTYPbI BCTABJIEHBI PYT B APYra,

- TOKOTPOBOISAIIHNE KOHTYPHI (28) mMpOCTUPAIOTCS MO CYIIECTBY OT 3aAHEN
CTOPOHBI B HAINPABJIEHHUH TOJIINHBI KOPITyCa TaK, YTO KOHIEBAas CEKLUs, oOpasyromas
HUCTUPAEMYIO CEKIHIO, KaXXA0T0 KOHTYpa pacrnojiokeHa Ha MpeaBapUTeIbHO 3aJaHHOM

paccrostuuu (d1, d2, d3) ot mepenHeit mIOCKOCTH,
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- 30HA (24) pa3MeleH B CKBO3HOM PaCTOYHOM OTBEPCTHH (26) UIIM B TIIyXOM
PacCTOYHOM OTBEPCTUH B KOpPITyCe,

- 30HA (24) BKJIOYaeT B ce0s NMIIMHAPUYECKHUI KOXKYX, OXBATBIBAIOIHH MJIATY C
TOKONPOBOIAIUMHU KOHTYPaMH, MPHYEM HIITUHAPUUECKUI KOXKYX HMeeT GopMmy,
COBNAJAOIYI0 ¢ (OPMOIl PpACTOYHOTO OTBEPCTHS, U

- HUJIMHAPUYECKUH KOXKYX U3TOTOBJICH U3 TOrO XK€ MaTepuana, yto u kopmyc (12)

XOJIOAUNBbHOMN IIJIUTHI.

11. XonopunpHas nuuta 1o n. 10, npudem BCTaBJIE€HHBIE APYT B Apyra
KOHTYPBI U30JUPOBAHBI APYT OT APYra MU UCHOJb3YIOT OOIYIO CEKLHIO,

obpasyromyw BeTBb U-00pa3HOro KOHTYpA.

12. XonopunpHas muuta no n. 10 wnu 0. 11, npuueM QUINHAPUYECKUN KOXKYX
COCTOUT M3 ABYX MOJYLUUJIHHAPUIECKUX dacTei (44), a miarta ¢ TOKONPOBOIAIIUMHU

KOHTYpPaMH YAEPKUBAETCS MEXAY ABYMs NOJYLUINHAPUIECKUMU YACTSAMH.

13. XononunbrHas muuta mo m. m. 10, 11 unu 12, npudem 3081 (24) BCTaBJIEH C
npeaBapUTENbHBIM HATSATOM B PACTOUHOE OTBepCcTHE (20), MpekKae BCETo MOCPEACTBOM
NPYKUHHOTO 3JeMeHTa (72), ynuparmerocs: B 3aJHUI KOHELl KOXKyXa 30HAa U CTEHKY

kopoba (38).

14. XononunbHas mauta mo ogHoMmy u3 m. m. 10-13, Bkirouaromas B ceOs
IeTEKTOPHBIH MOAYJNb (34), COeNMHEHHBIH C KOHTAKTHBIMHU BbiBoAaMu (30) u
BBITIOJTHEHHBIH IJI51 OLEHKH 3JIEKTPUUECKUX XapaKTEPUCTUK KaXAOTo KOHTypa (28),
IpeXXJe BCero OJHOrO U3 MapaMeTPOB — HANPSKEHHS, TOKA WU COMPOTHBICHUS

KaXJ0ro KOHTypa.

15. JlerexkTopHbIN 30H] (24) UCTHPAHUS, BKIIOYAIOIUN B ce0s1 HECKOJIBKO
TOKONPOBOISAIINX KOHTYPOB (28), 3aJaHHBIX B BUAE TOKONMPOBOISIIINX JUHUHI Ha TJ1aTe
(42), mpuyeM KakaAbli TOKOMPOBOASLIINNA KOHTYp (28) onuckiBaeT no cymecTBy U-
obpa3Hyto (GopMy, U IpUYEeM KOHTYpPbI BCTABJIEHBI APYT B IpYyra,

NpUYEM:

- 30HA (24) BKIOYaeT B ce0s NMIIMHAPUYECKHUI KOXKYX, OXBATBIBAIOIIHH MJIATY C

TOKONPOBOAALUIUMH KOHTYPAMHU, NIPUUEM LUINHAPUYECKUN KOXKYX UMeEeT NepeaHUN
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KOHeI, 3aJJHUI KOHEelL U MO0 CYI[EeCTBY HUJIUHIPUIECKYI0 (GOPMY, COBIANAIOIIYIO C
¢dbopmMoOli pacCTOYHOTO OTBEPCTHUS B XOJOAUIBHON MINTE, B KOTOPOE OH JOJIKEH OBITh
BCTAaBJIECH,

- KOXYX WU3TFOTOBJIEH U3 MEIU WX MEIHOrO CIJIaBa,

- TOKOMPOBOISIINE KOHTYPHI (28) mpoCTUPAIOTCS MO CYIIECTBY OT 3aJHEr0 KOHLA
KOXYyXa B IPOJOJBbHOM HaIPABJIEHUH KOXYXa TaK, UTO KOHLEBAsl CEKLHUS,
oOpasyroomas HCTHPAeMYI0 CEeKLHI0, KaXA0ro KOHTYpa PacloJioXKeHa Ha
MpeABAPUTENBbHO 3aJaHHOM PACCTOSIHUM OT MEPEeAHEro KOHIA,

- KaXIblil KOHTYDP COEIUHEH C MapOl KOHTAKTHBIX BbIBOJAOB (30) Ha 3aJlHEM KOHIIE
KOJKyXa TaK, 4YTO MO U3MEHEHHIO 3JIEKTPUUECKON XapaKTePUCTUKU KOHTYpa (-OB)

BCJIEICTBUE UCTHPAHUS MOXKET ObITh OOHAPYIKEH U3HOC 30HA.
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