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HekoTopble BapHaHThI BBIMOIHEHHS! HACTOSIIETO H300pETEHHS MPEeIaraloT cnocod aBTOMaTHYECKOro YIpaBICHHS
BBIPAOOTKOIl YACTUYHO MPSAMBIM M YaCTHYHO OOPATHBIM XOJIOM, OCHOBaHHBIH Ha MPeoOpa3oBaHUH IMAPABIMYECKHUX
U3MEPEHHH, U CHCTEMY aBTOMATHYECKOTO YIPAaBJICHUS BHIPAOOTKON YaCTUYHO NMPSAMBIM M YaCTHYHO OOPATHBIM
XO7IOM, OCHOBaHHYIO Ha NMPeoOpa3oBaHUH I'MAPABIMYCCKUX U3MepeHHil. Yka3zaHHas CHCTEMa COICPXKUT yCTPOHCTBO
(3) aBTOMaTHYECKOTO TPSMOTO U OOPATHOTO XO/a, OCHOBAHHOE Ha MpeoOpa3oBaHUM THIPABINYECKUX H3MEPEHHU.
VYkazaHHas cCUCTEMa TaKKe CONepHT ABurarens (14), macisaabiid nummHAp (9) W/HiaH IEKTPUIeCKUil TeHepaTop
(20). YkazaHHOe aBTOMAaTW4ecKoe yCcTpoHcTBO (3) B3aMMOAEHCTBYET C KOMAIOUIMM JBHraresieM (6) W XOIOBBIM
neurareneM (1), oOpa3ys aBTOMarM4ecKuil MEXaHU3M NPSMOrO M OOpPaTHOTO XOIa JIBUTATeNs, OCHOBAaHHBIA Ha
npeoOpa3oBaHNM TUAPABIMYECKHX HM3MepeHHid. Korma komarommii asurartenb (6) BCTpedaeTcs C MOBBIIICHHBIM
COIIPOTHBIICHUEM, JIaBICHUE B KOMAIOLIEM JBUraresne (6) MCHOBEHHO BO3DACTaeT M IPEBBIIACT yCTAHOBICHHOE
3HA4YCHHUE, TMAPABIMYECKOE MACIIO MOCTYNACT B HAIIPABICHHBII KianaH (2) ¢ THAPaBIMYECKMM PHBOAOM U TOJIKAET
IITOK KJamaHa, 4yToObl XOHOBOM ABurarens (1) Hadam BpaliaTbcs Has3al W BBIMOMHSUT OOpaTHBIM XOZ, COCTOSIHHE
CBEPXBBICOKOTO JABJICHUS KOMAIOIIero ABurarens (6) cOpachiBaercsi, 4TOOBI BOCCTAHOBUTH HOPMAJIbHOE 3HAYCHHE
JIABJICHHS JUIS COBEPIICHHUs BO3BPATHO-IIOCTYNATEIBHOTO YAPHOTO BO3ACHCTBYS, LITOK HAIIPABJICHHOTO KianaHa (2)
C TU/IPABINYECKUM NIPUBOJOM OTBOIMTCS B MCXOIHOE IIOJIOXKEHHUE, U XOOBOM JBurareinb (1) HauMHAeT BpallaThes
BIEPEN /ISl IPOABMXKEHUS BIEPEN. O0ecrnieunBaercs HenpepbIBHAs M CTa0uibHas paboTa yKa3aHHOH CHCTEMBI
ABTOMATHYECKOI'0 yIPaBJICHUSA BblpaGOTKOFI YaCTUYHO NPSAMBIM W HaCTUYHO O6paTHl>IM XOIOM U OCYHICCTBIACTCA
HempepbIBHas paboTa aBTOMATHYECKOTO YCTPOMCTBA MPSMOrO M OOpPaTHOrO XO/a, YTO MOBBIMIAET 3PHEKTHBHOCTD
paboThL
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CIIOCOB ABTOMATHYECKOTI'O YIIPABJIEHUS BBIPABOTKONH YACTHYHO
MPSIMBIM M YACTHYHO OBPATHBIM X0O/IOM, OCHOBAHHBI HA
MPEOBPA3OBAHUHU I'HJIPABJIMYECKHUX U3MEPEHHU I, I CHCTEMA
ABTOMATHYECKOTI'O YIIPABJIEHUS BBIPABOTKON YACTHYHO ITPAAMbBIM U
YACTUYHO OBPATHBIM XO10M, OCHOBAHHAS HA TPEOBPA3OBAHUU
T'UJIPABJINYECKHUX U3MEPEHUI

OBJIACTb TEXHUKH

PackppiTHEe OTHOCHTCS K O0JIACTH MAIIMHHOTO OOOPYAOBAHUS H, B YACTHOCTH, K CITOCOOY
ABTOMAaTHYECKOTO YIPABJICHUS] BBIPAOOTKOH YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBaHHOMY Ha MPeo0pa3OBaHUM THAPABINYECKUX U3MEPEHHUH, U K CHCTEME aBTOMATHYECKOTO
yIpaBiIeHUs] BBIPAOOTKOW YAaCTUYHO MPSIMBIM M YAaCTHYHO OOpATHBIM XOJOM, OCHOBAHHOH Ha

npeodpasoBaHUU THUAPABINISCKUX U3MEPEHUH.

YPOBEHb TEXHUKU

CooTBercTByIOIIAsl KOMAKOIIAs M OSKCKABATOPHAs LIAXTHAas YCTAHOBKA CHOCOOHA
obecrieunBaTth OBICTPYIO HOOBIMY W KONAHHE, HCIONB3YS PEKUM NOOBMM M KOMAHHUS C
BO3BPATHO-TIOCTYIATENbHBIM yIAPHBIM BO3JEHCTBHEM H/WIM HCIONB3Ys PEXUM JOOBIMH U
KOMAHUSI C TEJECKOMMYECKUM MACISIHBIM LIHJIMHAPOM, MPU 3TOM 3P (PEKTUBHOCTH AOOBIYU U
KOMAaHKs MaTephaja BbICOKA, HO JOOBIYHAS TOJIOBKA M KOMAOINAsi TOJIOBKA YaCTO SIBJISIFOTCS
HquHHOfI OCTaHOBKHU MHJIKM HJaXE TMOBPECKACHHUA I[O6I:;ILIHOFO réLeparopa HJIN OBUTATEIIA
neperpyskor u3-3a J00bMH M KOMaHHsl Oojiee TBEPAOro Marepuaja, OCOOCHHO KOMaroias
MallHa € BO3BPATHO-INIOCTYMNATCIIbHBIM YAaPHBIM BOSI[GI\/'ICTBI/IGM N 5KCKaBaToOp € BO3BpPATHO-
NOCTYIATEeNIbHBIM  yIAPHBIM BO3JEHCTBHEM C BBICOKOM CKOPOCTBIO JOOBMH MaTepuaa,
crocoOHBI TOOBIBATh M KOMATh TBEPAbIH Marepuan Bbime F4, mosToMy Komarommash MallnHa C
BO3BPAaTHO-NIOCTYNATCIIbHBIM YAapHbIM BOSI[GI\/'ICTBI/IGM u SKCKaBaTop Cc BO3BPATHO-
NOCTYNATECJIbHBIM Y AaPHbIM BOSI[GI\/'ICTBI/IGM SIBIIIOTCST  HanboJiee NnepeaoBbIM, HAYYHbIM U
MPAKTUYCCKUM O60pynOBaHI/IeM JJIA I[O6I:;ILII/I H KOIIaHUs, IMOCKOJIbKY KOMNaromass MalllrHa C
BO3BPAaTHO-NIOCTYIATCIIbHBIM YAapHbIM BOSI[GI\/'ICTBI/IGM u OKCKaBaTop C BO3BpAaTHO-
NOCTYyNAaTCJIbHBIM YAAaPHBIM BOSI[GI\/'ICTBI/IGM HHOI'Ja OCTAHABJIMBAKOTCs, KOrAa yHAapHBIC 3Y6b5[

YyIIHMPAIOTCS B CTEHKY MaTepHaia, HOObIBAOIINN U KOMAIOINN ABUraTellb U XOIOBOH JIBUTATENb
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CTOpArOT M3-3a MEPErpy3KH;, 4TOOBI PeIINTh MPOOIEMY CrOpaHUsl JBUraTels U3-3a MEperpysKy,
XOAOBasi MOLIHOCTb M MOINHOCTb BO3BPATHO-NOCTYIATEIBHOTO YAAPHOIO BO3AEHCTBUS
5KCKaBaTopa ¢ BO3BPATHO-MOCTYNATEIbHBIM yAapHBIM BO3ACUCTBUEM M KOMNAMOIIEH MAILIUHBI C
BO3BPAaTHO-MIOCTYNATEIbHBIM YAAPHBIM BO3JEHCTBUEM 3aMEHSIOT HA MPUBOA TMAPABINYECKOTO
ABHUTATeNIsl WIN INPHUBOJ TEJIECKONUYECKOr0 MACISIHOIO IMJIMHAPA, HO JOOBIYHAS TOJIOBKA M
KOMAINasi roJIOBKa IMPUBOAA THUAPABIMYECKOTO ABUraTeNlss WJINW IMPUBOAA TEJIECKOIMMYECKOTrO
MAaCJAsSHOTO LWIMHApPA YacTO JaBsAT HAa CTEHKY Marepuaja, MOPUBOAA K IEPEXOJHOMY
U30BITOYHOMY JABJICHHUIO, TAK YTO ABUTaTeNIb U MACJISIHbIA LIMJIMHAP OCTAHABIMBAIOTCS, IPHYEM
JABUTATENb U MACISIHBIN LFUIMHIP BBI3BIBAIOT Ne(QOPMALIUIO YIUIOTHUTEIBHOTO 3JIEMEHTA U TOMY
noJOo0HOTO W3-3a W30BITOYHOTO JIABJICHWST M BBICOKOH TeMIepaTrypbl, NpUYEM Jaxe
NOBPEXKACHHBIE, KOTTIa MaTeprall, JOOBITBIA U BBIKOIIAHHBIA MAIIMHOMW, CONEPKUT MAJIO TBUIH U
UMeeT HHU3KOe SHEpromnoTrpedieHne, IBUTaTeIb U MACHSHbIA IMJIMHIP BCE PAaBHO MOTYT OBITh
MOBPEXKACHb YacCTO MOBTOPSIOUIMMHUCS HW30BITOYHBIM JaBJICHHEM W OCTAHOBKOH, NpHYEM
HEHY’KHO€ MMOBPEXIEHUE TUIPABINIECKON CUCTEMBI TAK)KE MOXKET OBITh BBI3BAHO MEPE3AyCKOM
ABUTATENs] ¥ MACJISTHOTO LIWJIMHAPA, MPH 3TOM BpeMsi, padoyasi CHjla U MaTePHAIbHBIE PECYPCHI
TPaTATCS BIOYCTYIO, 3()(EeKTHBHOCTb MPOU3BOICTBA CEPBHE3HO CHIDKAETCS, a YIy4YLIeHHE
sHeprocOeperaromux M MPUPONOOXPAHHBIX IOKAa3aTeNed Komarolield MAalluHbl ¢ BO3BPATHO-
MOCTYIATEIbHBIM YIAApPHBIM BO3AEUCTBHEM M JKCKaBaTopa € BO3BPAaTHO-NOCTYNATEIbHBIM
yIApHBIM  BO3ICHCTBHEM CEPbE3HO 3aTPYAHSETCS, pexyluas | Bbelpybaromas dacTb
COOTBETCTBYIOLIETO MEPEIBIDKHOIO M M3MENbYAOLIero SKCKaBaTOPa_JJis INAXThl CIIOCOOHBI K
WU3MEHEHHIO MOIIHOCTH JBHUratenss W OOECIeYeHUIO BO3MOXKHOCTH OTPE3HOMY POJIHKY
BpallaTbCsi M M3MENb4YaTb IMOPOAY NOCPEACTBOM IEPENaTOYHOIO MEXaHM3Ma, KOorjaa
BCTPEYAIOTCS KaMEHHBbIM Yroib M Mopoja Bbllle F4, MOCKOJbKY BpalarOLIUNCA PEKyLIUN
JABUTATENIb UMEET YBEJWYCHHbIH KPYTALIMA MOMEHT U padoTaeT mpu mNeperpyske, IBUTATENb
4acTO CrOpaeT, 4YTO BbI3bIBAET IIPUOCTAHOBKY IIPOM3BOACTBA, M IIOCKOJIBKY JBUraTelb
WCIIONIBb3Y€ETCsl AJIsl IPUBEJICHUs B IBIDKEHUE PEKYIIEeH YaCTH JJIsl BPALLEHUs U PE3KU MaTepuala,
9TOOBI 3AIMUTUTh PEXYINHE 3yObsl OT TOBPEXKAEHUS, CKOPOCTb BPALICHHS OTPE3HOTO POJIHKA
CHIDKAETCS 10 CKOPOCTH, KOTOpasi He MpeBbIaeT 45 000pOTOB B MUHYTY, & CKOPOCTh BPALIEHUS
ABUTaTeNsl CcocTaBysieT Okojo 1500 oOGOpoTOB B MMHYTY, NMPH 3TOM CKOPOCTb BpAIEHHUS
MIOCTETIEHHO CHIDKAETCS A0 CKOPOCTH, KOTOpas He mpeBblmaer 45 oOOpPOTOB B MHHYTY uepes
nepeaToOuHbIi MEXaHU3M; YTOOBI COKOHOMUTB MPOCTPAHCTBO, NMEPEABIKHON U U3MENIbYA0 LU
5KCKaBaTOP B KAYECTBE MEPEAATOYHOrO MEeXaHu3Ma AJi Mepeadi MOIHOCTH K BPaLIAr0IEMyCsl
POJIUKY MOXET MCIOJIb30BaTh KOPOMBICIIO, IIPUYEM BCE 3TO MPUBOAUT K TOMY, YTO KOPOMBICIIO

ABJIIETCSI OTPOMHBIM U OJIOKHPYET MNPOCTPAHCTBO MJsl TPAHCIIOPTHPOBKHM YIJIA U CHUXKAET



3¢} PexTUBHOCTD TPAHCHIOPTHPOBKU YIJIS, & MOCKOJIBKY KOPOMBICIO TepeaaeT MOLIHOCTh 4uepes
nepeaTOYHbIi MEXaHU3M, KOIJa MOIIHOCTh MepefaeTcs K BpaIlaloleMyCsl POJHKY, HOJDKHA
ObITh OOecIieueHa napajuiebHOCTh IPUBOAHOIO Bajla BPALIAIOIIErOCs POJIMKA IPUBOIHOMY BaJly
NePEeIaTOYHOrO MEXaHU3Ma KOPOMBICIA, TOATOMY HEOOXOAMMO, YTOOBI pa3Mep COeTUHHUTEBHOM
YaCTH KOPOMBICJIA U BPALIAOINEroCs: POJIMKA ObUT CIIUIIKOM OOJIBIION, CTOMMOCTD IMPOU3BOICTBA
BO3PACTaeT, a TMPOCTPAHCTBO Ui TPAHCIOPTHPOBKU YISl CKpeOKOBOro KOHBeiiepa

3a0JIOKMPOBAHO COETMHUTENIBHOIN YaCThIO KOPOMBICTIA U POJIUKA.

CYIIHOCTD U30BPETEHUA

Hekotopble BapuaHTBI BBIMOJIHEHUS] HACTOSILNETO HM300peTeHus: 00eCneunBarT CHocod
ABTOMATHYECKOI'O YIpaBJeHHs BbIPaOOTKOI YaCTUYHO MPSMBbIM U YaCTUYHO OOPAaTHBIM XOAOM,
OCHOBAaHHBI Ha MpPeoOpa3OBaHUM  TUAPABIMYECKHX  H3MEPEHHH, TMpH4YeM  Crocod
ABTOMATHYECKOI'O YIPABJICHHUSI BbIPAOOTKOW YACTUYHO MPSIMBIM M YaCTUYHO OOPAaTHBIM XOIOM
BKJIFOYAET:

BO-TIEPBBIX. YCTAHOBKY aBTOMATHYECKOTO YCTPOWCTBA MPSMOro M OOPAaTHOrO XOja,
OCHOBAHHOTO Ha NPeoOpa3OBaHUM THAPABIMUYECKUX H3MEpPEHHil, oOecreueHus BO3MOXKHOCTH
(dopMHUpOBaHUS aBTOMATHYECKOTO YCTPOMHCTBAa MPsIMOrO W OOpPATHOrO XOAa, OCHOBAaHHOTO Ha
npeoOpa3oBaHUM TUAPABJINYECKUX H3MEPEHMI, IOCPEACTBOM HAINpPABIEHHOIO KJarnaHa ¢
TMIPAaBIMYECKUM TPUBOJAOM M TOMY IOAOOHOro; WM OOecredeHHus BO3MOXKHOCTHU
(dbopMUpOBaHUS aBTOMATHYECKOIO YCTPOMCTBA MPSIMOTO M OOpPAaTHOrO XOAa, OCHOBAHHOTO Ha
npeoOpa3oBaHUM THAPABIMYECKUX HW3MEPEHMH, MOCPEACTBOM KIANaHa IMOCIEeOBATEIbHOCTH U
HATMPABJIEHHOTO KJIAllaHa ¢ THAPABIMYECKUM IPUBOJOM M TOMY MOAOOHOTO; MM OOeCredeHus
BO3MOXKHOCTH (POPMHPOBAHUSI aBTOMATHYECKOTO YCTPOHCTBA MPSMOro M OOpPaTHOTO XO&a,
OCHOBAaHHOTO Ha TPeoOpa3OBaHUM TUAPABIMYECKHUX HW3MEPEHHUH, MOCPEICTBOM KJaraHa
NIOCJIEIOBATENBHOCTH, PEAYKIIMOHHOTO KJIallaHa U HANpaBJIEHHOTO KJAMaHa C THAPABIMYECKUM
NPUBOZIOM W TOMY TNOAOOHOro; WU OOecredeHuss BO3MOXKHOCTH  (pOPMHPOBAHUS
AaBTOMATHUYECKOTO yCTPOICTBA MPSMOrO U OOpaTHOTO XOZa, OCHOBAHHOTO Ha MpeoOpa3oBaHUU
THOPABIMYECKUX  W3MEPEHHWH,  TOCPEACTBOM  AaKKyMyJIsITOpa  JHEPruH,  KJarnaHa
NOCJIEIOBATEIbHOCTH W HAINpPABJIGHHOTO KJAllaHa C THUAPABIMYECKHUM TPUBOAOM H TOMY
noAO0HOTO; MM O0ECreYeHnsT BO3MOXKHOCTH (DOPMHUPOBAHHS aBTOMATHYECKOI'O YCTPOHCTBA
IpsSIMOTO U OOPAaTHOrO XOAa, OCHOBAHHOTO Ha MPEOOpa3OBaHUH THAPABINYECKUX H3MEPEHHH,
MIOCPEACTBOM aKKyMyJIITOpPa SHEPTUH, KJIanaHa MoCae0BaTeIbHOCTH, PEAYKIHOHHOTO KJIarnaHa
Y HaIIPaBJIEHHOT'O KJIANaHa C TUAPABINYECKUM MPUBOIOM U TOMY MOJOOHOTO;

BO-BTOPBIX! obecrieueHns1 BO3MOKHOCTH BSaHMOI[efICTBI/IH ABTOMAaTH4YCCKOI'O yCTpOﬁCTBa
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IpPsSIMOTO U OOPATHOTO X0/1a, OCHOBAHHOT'O Ha MPeoOpa3s0OBaHNUU THAPABINYECKUX M3MEPEHHH, C
KONAIOIIUM JIBUTATEJIEM M XOJOBBIM [IBUTATENEeM U TOMY HOAOOHBIM IJIs1 (POpPMHUPOBAHUS
aBTOMAaTMYECKOIO0 MEXaHM3Ma MpsIMOro M OOpaTHOrO XOjAa JBUTaTeNs, OCHOBAaHHOTO Ha
npeoOpa3oBaHUM  THAPABIMYECKUX  W3MepeHHui; win  o0ecrieueHus  BO3MOXKHOCTH
B3aUMOJIEHCTBUSI ABTOMATUYECKOrO YCTPOHCTBA MPSIMOTO M OOPAaTHOTO X01a, OCHOBAHHOTO HA
npeoOpa3oBaHUM THAPABIUYECKUX H3MEPEHH, C KOMAKOLIMM JBUTATENIeM U MAaCISHbIM
LIJIMHAPOM KOPOMBIC/IA U TOMY TOAOOHBIM JJisi (POPMHUPOBAHHS aBTOMATUYECKOTO MEXaHU3Ma
TEJIeCKONMMYECKOr0 MACISHOTO IMJIMHAPA, OCHOBAHHOTO Ha MPeoOpa3OBaHUU TUAPABIMYECKHX
U3MEPEeHUIl  BO3BPATHO-TIOCTYNATENBHOTO  YAAPHOTO  BO3ACHCTBUS, WM  OOECIedeHUs
BO3MOKHOCTH B3aUMOJEHCTBUSI aBTOMATHUYECKOrO YCTPOWCTBA MPsIMOrO M OOpaTHOro XOpa,
OCHOBAHHOTO Ha NPeOOPa3OBaHUHM THAPABIMYECKHUX HM3MEPEHHH, C KOMAOIIMM MAaCISTHBIM
LIIMHAPOM M MACJISIHbIM LMJIHMHAPOM KOPOMBICIA W TOMY NOAOOHBIM At (HOPMHpPOBAHHS
aBTOMAaTUYECKOTO MEXaHM3Ma TeJNeCKOMNYECKOro MaciAsSHOrO LWIMHIAPA, OCHOBAHHOIO Ha
npeoOpa3oBaHUM THIPABINYECKUX H3MEPEHUI KOMaHMs, OOECHeYeHHs MEHbIIEr0 3HAYCHUS
JaBIIEHUs] ABTOMATHUYECKOTO YCTPOHCTBAa MNPSIMOIO M OOpaTHOro XOna, OCHOBAHHOTO Ha
npeoOpa30BaHUM THAPABIMUYECKUX U3MEPEHHH, YeM 3HAUEHUE NaBJICHNUs KOIMAOLIEro ABUraTeIs
B COCTOSHUM H30BITOYHOIO JAaBJEHUS;, WIM OOECNeUYeHUs MEHBIIEro 3HAUYeHUs aBJICHUS
aBTOMAaTUYECKOTO MEXaHM3Ma TeJNEeCKOMNYECKOrO0 MAaCASHOrO LWIMHIAPA, OCHOBAHHOIO Ha
npeoOpa3oBaHUM  THAPABINYECKUX  HM3MEPEHHH  BO3BPATHO-NOCTYNATEIBHOTO  YAAPHOTO
BO3JEICTBUS, YeM 3HAUeHHE IAaBJICHHMs KOMAIOLIEro ABUIaTeNsl B COCTOSHHU H30BITOYHOTO
IaBIEHUS, WIM OOECHEeYEeHUs MEHbLIEr0o 3HAYEeHUs IABJICHHUS aBTOMATHYECKOTO MeXaHU3Ma
TEJIeCKONMMYECKOr0 MACJSHOTO IMJIMHAPA, OCHOBAHHOTO Ha MPeoOpa3OBaHUU THUAPABIMYECKHX
U3MEpPEeHHI KOMaHus, 4eM 3HaueHUe NaBJIeHHs] KOMAaroIlero MacasiHOro UJINHAPA B COCTOSIHUU
U30BITOYHOTO JIABJICHUS,

B-TPETbUX: KOTJa KOMAOUINI IBUraTelb BCTPEYAETCs C TOBBILIEHHBIM CONPOTUBIIEHUEM,
JaBJIEHHE KOMAKIIEro ABUTaTeNlsi MTHOBEHHO YBEJIHMYUBAIOT, YTOOBI MPEBBICUTH YCTAHOBJIEHHOE
3HauU€HUE JaBJEeHMs, TUIPABINYECKOE MacjlO0 IOCTylaeT B HalpaBlIeHHBbIH KiamnaH ¢
TUJIPaBIMYECKUM MPUBOAOM, LITOK KJIANaHa TOJKAETCs TaK, YTO XOAOBOH JBUraTelb HadHMHAeT
BpamatbCss B OOpPaTHOM HAIPABICHWH, COCTOSHHE CBEPXBBICOKOIO JABJECHUS KOIAKOIIETO
ABUTATeNss CcOpachlBalOT, dYTOOBI BOCCTAHOBUTH HOPMAJbHOE 3HAYCHWE JABJICHUS IS
COBEpLICHHs] BO3BPAaTHO-NIOCTYNATENBHOTO YAAPHOIO BO3AEMCTBUs, U IITOK HAIpPaBJIEHHOIO
KJIallaHa C TWPABJIUYECKUM IMPUBOJIOM IPUBOAUTCA B UCXOAHOE COCTOSIHUE, TaK YTO XOJOBOM
ABUTaTeIb HAYMHAET BPALATbCSA BIeped sl NPOABUXKEHMs BIEpEA; WM, KOrJa KOMAIOIIUN

ABUTATCJIb BCTPEHACTCA C IMOBBILICHHBIM COINPOTUBJIICHUEM, HOABJICHUC KOIANOLICTO ABUIATCIIA



MTHOBEHHO  YBEJIMYHBAIOT, 4YTOOBI MPEBBICUTb YCTAHOBJIEHHOE 3HAYEHHE JaBJICHUS,
TUAPABINYECKOE MACIO MOCTYNAeT B HANPABJICHHBINM KJIAaNaH C THAPABIUYECKUM IPUBOIOM
yepe3 KJamnaH IMOCIEeN0BAaTeNbHOCTH, INTOK KjanaHa TOJIKAETCsl TaK, YTO XOJOBOH JBHUraTelb
HaYMHAeT BpalIaTbCsi B OOpPAaTHOM HANpPABJIEHUH, COCTOSIHUE CBEPXBBICOKOTO IaBIICHUS
KOTAIOIIEro ABUraTesst COpachlBarOT, YTOOBI BOCCTAHOBUTH HOPMAJIbHOE 3HAUEHHUE NABJICHUS JUIS
COBEpPIIEHUsI BO3BPATHO-MOCTYIATENBHOIO YAAPHOTO BO3JEHMCTBHUS, XOAOBOM JIBUraTelb
HAa4YMHAET BpaLAaTbCs BIEpPeA IJs NPOABWKEHUS BIEPEN, U KIaNaH IMOCIEN0BATEIbHOCTH
B3aUMOJIEHICTBYET C HANPABJICHHBIM KJIAMAHOM C THIIPABIMYECKAM MPUBOAOM JUJIsi OOecTeueHHsI
TOYHOCTH BOCCTAHOBJIEHHSI MPSIMOrO M OOpPaTHOTO XONIa XOIOBOTO JABHIATeNsl, WJIHM, KOTAa
KOMAIOIIUNM JBUraTelb BCTPEYAETCs C MOBBIIEHHBIM CONPOTHUBJICHHEM, NABJIEHUE KOMAOIIEro
JBUTATENI] MCHOBEHHO YBEJIMYMBAIOT, YTOOBI MPEBBICUTh YCTAHOBJICHHOE 3HAYCHUE JABJICHUS,
TUAPABINYECKOE MACIO MOCTYNAaeT B HANPABJICHHBIH KJIANaH C THAPABIWYECKUM MNPUBOAOM
yepe3 KjamaH MOCIENOBAaTeNbHOCTH M PENyKLHMOHHBIN KJlanaH, IUTOK KJIAMNAaHA TOJIKAETCS Tak,
YTO THIPABJIMYECKOE MAC]IO MOCTYNAeT B IOJOCTh OOPAaTHOrO XOIa MACISTHOTO LMJIMHApA
KOPOMBICJIA, U O0ECIeYNBAETCsl BBIIOJHEHNE IITOKOM IIFUIMHIAPAa OOPAaTHOrO XOAd, COCTOSTHHE
CBEPXBBICOKOTO JIaBJIEHHUs] KOMAIOLIEr0 JABUraTelsi cOpachIBalOT, 4YTOOBI BOCCTAHOBUTH
HOPMAJIbHOE 3HA4YE€HUE [aBJICHUs AJIsI COBEPLICHHUs] BO3BPATHO-NIOCTYMNATENBHOrO YIApHOrO
BO3JIEUCTBUsI, KJAMNaH IMOCIEAOBATEIBHOCTH M PENyKLMOHHBINA KJAlaH B3aUMOAEUCTBYIOT C
HANpaBJIEHHbIM KJIAIAHOM C TUAPABIMYECKUM TPUBOJAOM Ui OOECIedeHUs TOYHOCTH
BOCCTAHOBJICHUSI NPSIMOTO M OOPAaTHOrO XOAa MACHSHOTO LWJIMHAPA KOPOMBICHA, a TaKXkKe
obecrieueHnss BO3MOKHOCTH PEryJMPOBKH CKOPOCTH OOpAaTHOrO XOAa M PACCTOSIHUS INTOKA
LWIMHAPA, KOTAA MACHSHBIA LWJIHHAP KOPOMBIC/A HCIBITBIBAET COCTOSIHHE H30BITOYHOTO
NABJIEHUS;, WM, KOTJa KOMAIOIIMI JBUraTeIb BCTPEUYAETCS C MOBBILIEHHBIM CONPOTUBIIEHUEM,
JaBJIEHHE KOMAKOIIErO ABUTaTeNsi MTHOBEHHO YBEJIHMYUBAIOT, YTOOBI MPEBBICUTH YCTAHOBJIEHHOE
3HAQYEHUE JABJIEHUs, THUAPABIMYECKOE MAacCjlO IIOCTYyNaeT B HANpPaBIEHHBIM KjamaH C
TUAPABINYECKUM IPUBOJOM 4Yepe3 aKKyMyJSATOp SHEPruM, KjamaH MOCIENOBaTENbHOCTH U
PEeAYKLUMOHHBIM KJIamaH, IOTOK KjamaHa TOJKAaeTCsd TakK, YTO THAPABIMYECKOE MAacio
o0ecrieunBaeT BO3MOXKHOCTb BpAaLICHHWs XOJOBOTO JBHraTreisi B OOpPAaTHOM HaIpaBJICHUHU,
00ecTeunBaOT BO3MOXKHOCTh COPAChIBAHUSI COCTOSTHHUSI CBEPXBBICOKOTO IABJICHHS KOMAIOINETro
ABUraTens, OOECNeunBalOT BO3MOXKHOCTh BpAIEHUs] XONOBOTO JIBUTATENs BIEpen UL
NPONABIDKEHNsT BIepeA, M O00eCHeYyMBAIOT BO3MOXKHOCTb B3aUMOAEWCTBHUS AKKYMYJISITOPA
SHEpruy, KjanaHa nocjieq0BaTeIbHOCTH U PEAYKLIMOHHOIO KJIANIaHA C HAIPABJIEHHBIM KJIATAHOM
C THUAPABINYECKUM IIPUBOJIOM, UYTOOBI OOECHEYUTh CKOPOCTb M TOYHOCTb BOCCTAHOBIICHHS

OpsAMOr0 M OOpaTHOro Xoja MACSIHOTO IIMJIMHZApPA KOPOMBICHA, a TakXke OOeCHeyuuTh
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BO3MOXKHOCTH PETYJIHPOBKU CKOPOCTH OOPATHOTO XONa M PACCTOSHMA IITOKA LIIMHAPA, KOTrJa
MACJISTHBIN [IMIIMHIIP KOPOMBICIIA HCTIBITHIBAET COCTOSIHUE N30BITOYHOTO JIABJIECHUS.

B omHOM WUTIOCTPaTUBHOM BapUaHTE BBIOJHEHHs CHOCOO aBTOMATHYECKOTO
ynpaBjieHus1 BbIPAaOOTKOH YaCTUYHO MPSMBIM M YACTMYHO OOPAaTHBIM XOAOM, OCHOBAHHBIH Ha
npeoOpa30oBaHUM MHAPABINYECKIX H3MEPEHNH, TONOIHUTEIBHO BKIIFOYAET CIIEAYIOIIUE HTAIBL. B
COOTBETCTBHH C TBEPIOCTBIO MaTepuania, KOTOpPbIi HEOOXOOUMO BBIKOIATh, OMNPEAEISIOT
HOPMAJIbHOE 3HA4YEHUE [ABJICHUs KOMAaHMsS KOMNAIOLIEro NBUraTelsl U PEryJUpPYIOT 3HA4YECHHE
JaBJIEHUs] XOIOBOTO JIBUTATENS TAKMM O0pa3oM, YTOOBI OHO COOTBETCTBOBAJIO HOPMAJIBHOMY
3HAYEHUIO JABJICHUs] KOMAHMs KOMAIOUIEro JBUraTessl; KOr/a 3HAUYCHHE AABJICHHUs KOMAKOLIETro
IABUTATENS] TOJDKHO OBbITh YBEIMYEHO TMPU BO3AEHCTBUU HA TBEPABIH MaTepHal, YBEIHMYUBAIOT
3HAYEHHE AABJIEHHSI aBTOMATHYECKOT'0 YCTPOMCTBA MPSMOT0 B 0OPaTHOTO X0/1a, OCHOBAHHOTO Ha
npeoOpa3oBaHUN THAPABINYECKUX H3MEPEHHH, Tak 4TOObI OHO COOTBETCTBOBAJIO 3HAYEHHIO
JABJICHUs] KOMAIOLIEro ABUIaTessl;, KOraa KOMAKLIUN ABUIaTeslb KOMAeT YPEe3MEPHO TBEPbIN
MaTepual, AaBJIeHHE KOMALIEro ABUTATENs MPEBBIAECT YCTAHOBJICHHOE 3HAYCHHE NABJICHUS,
aBTOMATHYECKHH MEXaHHU3M TMPsIMOrO M OOpaTHOro XOAa MABHUraTels, OCHOBAHHBIA Ha
npeoOpa3oBaHUM TUAPABINYECKHX H3MEpeHHuil, obecrneunBaeT BO3MOXKHOCTb BpAIlEHHS
XOJIOBOTO JBUTaTeNsi B OOPaTHOM HANpaBJIEHUU JI BBINIOJHEHHUs OOPAaTHOTrO XOZa, MPHU 3TOM
KOMAOIIHUN ABUIaTeb HE NMOBPEKAAET KOMAOIIYIO YaCTh U3-3a TOrO, YTO KOMAK LUK JBUTaTEIb
HE OCTAHABJIMBAETCS] U30BITOYHBIM JIABJICHHEM M3-33 KONAHHS YPEe3MEPHO TBEPIOro MaTepuala,
a ONpeneseHre TBEPAOCTU BBIKOIIAHHOIO MaTepraa BbIMOJHAIOT ABTOMATHYECKUM MEXaHU3MOM
npsIMOrO M OOpPaTHOro XOna JBUraTels, OCHOBAHHBIM Ha MpPeOoOpa3OBaHUHM T'MAPABINYECKHX
W3MEPEHUI, M KOMawIlas 4YacTb 3apaHee 3allulleHa, WM B 3aBUCUMOCTH OT TBEPAOCTH
MarepHuaiia, KOTOpPbli HEOOXOOMMO BBIKOIMATh, OMPEENSIOT HOPMAJIbHOE 3HAUYEHHUE JaBJICHHUS
KOMAHUS KOMAIOMIEro JBUTATENsI W O0ECHEeYMBAIOT BO3MOJKHOCTb COTJIACOBAHUS 3HAYEHHSI
NABJIEHUsl MACJSHOTO LUJIUHAPA KOPOMBICIA C HOPMAJIbHBIM 3HAYEHHEM [ABJICHMs] KOINAHUs
KOMAIOIIEro ABUraTeNs; KOrja KOMAKIIUNA JBUraTelb KOMAeT YPe3MEPHO TBEPAbIl MaTepual,
3HAYCHHE [ABJICHUS KOMAIOIIEro ABUraTeNli MIHOBEHHO YBEIWYHBAIOT, YTOOBI IMPEBBICHTH
YCTaHOBJICHHOE 3HAYE€HUE ABJICHUs], aBTOMAaTHYECKUI TEJIECKONMMYECKUI MEXaHU3M MACJIsTHOTO
LIUIMHZIPA, OCHOBAHHBI Ha NPeoOpa3OBaHUM T'HIAPABIMYECKUX HW3MEPEHUH, obecreunBaeT
BO3MOYKHOCTh BBITTOJTHEHHST MACIISIHBIM IIFUJIMHIPOM KOPOMBICNA OOpPAaTHOTO XO/a, KOMAroIIWH
IBUTaTeNlb HE IOBPEXAAEeT KOMAKLIYK YacTh M3-3a TOTO, YTO KOMAKOUIWN [BUraTelb HE
OCTaHABJINBAETCS M30BITOYHBIM JABJICHHEM H3-32 KOMAHWS 4YPEe3MEPHO TBEPAOIrO MaTepuaa,
IIPUYEM OINPENEIeHUEe TBEPAOCTH BBIKONMAHHOIO MAaTepHala BBIMOJHAIOT ABTOMAaTUYECKUM

MECXaHU3MOM TECJICCKOMMUYECKOIr0 MAacCJIdHOro LHOUIWHApPAa, OCHOBAHHBIM Ha npeo6pa3013aH1/H/I
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TUAPABINYECKUX U3MEPEHUM, U KOMAKIIAas 4acTh 3apaHee 3allvIIeHa; WJIW B 3aBUCUMOCTHU OT
TBEPAOCTH MaTepuaya, KOTOPbI HEOOXOIUMO BBIKOMATh, OMPENENSIOT HOPMAJIbHOE 3HAUEHUE
TOKa KOMAaHUs KOMAIOIIEro reHepaTopa U 00eCeunBalOT BO3SMOXKHOCTb COTJIACOBAHUS 3HAYEHUS
JABJICHUSI XOAOBOIO [JBUrAaTelsl C HOPMAaJbHbIM 3HAYEHHEM TOKA KOMAaHUs KOIMAKLIEro
reHepaTopa;, KOorja KOMAroLIMN TeHepaTop KOoMaeT Ype3MEPHO TBEpAbI MaTepuall, JaBJICHHE
XOJIOBOTO JBHUTaTeNisi MTHOBEHHO YBEJIMUYMBAIOT, YTOOBI MPEBLICUTh YCTAHOBJIEHHOE 3HAYEHUE
JaBJIEHUs, AaBTOMATUYECKOE YCTPOHCTBO MpsIMOrO M OOpaTHOrO XOAa, OCHOBAaHHOE Ha
npeoOpa3oBaHUM TUAPABIMYECKUX U3MEpPEHUi, oOecredynBaeT BO3MOMKHOCTb BpAIICHHUS
XOJIOBOTO ABUTATENsi B OOpaTHOM HAMPABISHWH sl BBITOJHEHHUs OOpPaTHOro Xopda, Korma
KOMAKLIUI NeHepaTop KOMAaeT Ype3MEPHO TBEPAbIA MaTepuall, TOK YBEIHMUYUBAIOT U KOMAOLIUN
rE€HepaToOp HE OCTAHABJIMBAETCS W3-3a MEPErpy3KH, XOAOBOW JIBUTAaTEb MTHOBEHHO HAUMHAET
BpaIaTbCs B OOPAaTHOM HAMpPaBJICHUH I BBITIOJHEHUS] OOPAaTHOTO XOIa, WM KOOI
FeHepaTOp HEe TMOBPEXKAAeT KOMAMOLIYID 4YacTh, IIOCKOJBKY KOMAKIUN TIE€HEepaTop He
OCTaHABJIMBAETCS TMEPErpy3KOM H3-3a KOMAHUS YPE3MEPHO TBEPAOrO MaTepuana, IpUYEM
ONpeAesieHue TBEPAOCTH BBIKOMAHHOTO MaTepHUasia BBIMOJHSIIOT aBTOMATHYECKUM YCTPONUCTBOM
NPSIMOTO U OOPaTHOTO XO/a, OCHOBAHHBIM Ha MPeoOpa3sOBaHUM THIPABIMYECKUX MU3MEPEHUH, U
KOIaroIast 4aCThb 3apaHee 3allULIEHA.

B ogHOM MIIIOCTPaTUBHOM BapUaHTE BBINOJHEHUS CHUCTEMA aBTOMATUYECKOIO
yIpaBjieHus] BbIPaOOTKOW YaCTHYHO MPSIMBIM M YaCTHYHO OOpATHBIM XOIOM, OCHOBaHHAsl Ha
npeoOpa3oBaHUM THIPABIHYECKUX H3MEPEHUH Ui AOCTHKEHHs Crocoda aBTOMATHYECKOTO
yIpaBJIeHUs] BbIPAOOTKON YaCTUYHO MPSIMBIM M YaCTUYHO OOPATHBIM XOAOM, OCHOBAaHHOTO Ha
npeoOpa3soBaHUM TUAPABIMYECKUX WM3MEPEHHUH, CONEPIKUT. aBTOMATHYECKOE YCTPOMHCTBO
psIMOro ¥ O0OpPaTHOrO XOZa, OCHOBAHHOE Ha MPeoOpa3oBaHUHM THAPABIMYECKUX H3MEPEHUN U
TOMy TMOHOOHOE, TNpPUYEM CHCTEMa aBTOMATHYECKOIO YIpaBjeHHs] BbIPAOOTKOH YaCTUYHO
NpsIMbIM M YaCTHYHO OOpAaTHBIM XOIOM, OCHOBAaHHAs Ha TpPeoOpa3OBaHUU THIPABIHMYECKUX
U3MEPEHH, TOMOJHUTENBHO COAEPKUT ABUTATENb, MACISHBIN [WJIMHADP WU/ WU 3JIEKTPUIECKUMI
TeHEpaToOp M TOMY NOAOOHOE; ABTOMATHYECKOE YCTPOHCTBO MPSIMOTO M OOpPaTHOrO XOpa,
OCHOBAaHHOE Ha TMPeoOpa30BaHUU TUIPABINYSCKUX HW3MEPEHH, CONEPIKUT HAaIMPaBICHHBIN
KJIaTaH ¢ TUAPABIMYECKUM TMPUBOIOM U TOMY MONOOHOE, MJIM aBTOMATUYECKOE YCTPOWCTBO
npsiMOro ¥ 0OpaTHOrO XOJa, OCHOBAHHOE HAa MPeoOpa3OBaHWH THIPABIMYECKUX H3MEPEHU,
COAEPKUT KJIaMaH MOCJIEA0BATEIbHOCTH U HAIIPABJICHHBIN KJIANaH C THAPABINYECKUM PUBOIOM
U TOMYy NOAOOHOE, MJIM aBTOMAaTUYECKOE YCTPOMCTBO MPsIMOrO U OOPaTHOTO X071a, OCHOBAHHOE
Ha MpeoOpa3OBaHUM TUAPABIMUECKUX H3MEPEHUN, COINEPXKUT KIIalaH MOCIeNOBATEIbHOCTH,

pe)_IYKI_II/IOHHHﬁ KJj1arnaH Hu HaHpaBHeHHbeI KjamaH € THUAPABIUYCCKUM IMPHUBOAOM H TOMY
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nofo0HOe, WM aBTOMAaTHYECKOE YCTPOMCTBO NPSMOrO M OOpaTHOrO XOAa, OCHOBAaHHOE Ha
npeoOpa3oBaHUN TUAPABINYECKUX H3MEPEHUH, COMAEP)KUT aKKyMYJSTOpP OSHEPruu, KIianaH
NOCJIEOBATENbHOCTH U HANPABJIEHHBbIM KJANaH C THUIPABIMYECKUM MPUBOJOM M TOMY
nogoOHOe; WM aBTOMATHUYECKOE YCTPOWCTBO MHPSMOrO M OOpPaTHOrO XOAa, OCHOBAHHOE Ha
npeoOpa3oBaHNM THAPABINYECKUX H3MEPEHUH, COAEPIKUT aKKyMyJISITOP OSHEpPIruH, KiarmaH
MOCJIEIOBATEIbHOCTH, PEAYKLUOHHBIN KJanaH W HANpaBJICHHbIH KJamaH C THAPABINYECKUM
NPUBOIOM U TOMY MOAOOHOE, MPU STOM JBUTATEIb COAEPIKUT KOMAOIIUN JBUTATENb H/HUJIH
XOJIOBOH IBUTATENIb M TOMY NOAOOHOE, MACJSHBIA LWIUHAP CONEPXKUT MACISHBIA LIMIHHID
KOPOMBICJIAa W/WJIA KOTIAFOIIUN MACIISIHBIA IJIMHIP W TOMY MOAOOHOE, MPUYEM aBTOMATHYECKOE
YCTPOWCTBO MPSIMOTO M OOpaTHOTO XOAa, OCHOBAHHOE Ha MPEoOpPa3OBaHMU THUAPABIMYECKHX
U3MEpEeHUi, B3aUMOAEWCTBYET C KOMAIOIIMM JABUTaTeleM W XOJIOBbIM ABUIaTelIeM U TOMY
noJO0HBIM Tak, YTOOBI cHOPMHPOBATH ABTOMATHYECKMHA MEXAHWU3M JIBUTATENs MPSIMOTO H
o0paTHOro Xona, OCHOBAaHHBIH Ha TNPEOOPa3OBAHUHM THIPABINYECKUX HW3MEPEHUH, WIN
aBTOMAaTHYECKOE YCTPOMCTBO MPsIMOTO M OOpaTHOrO XOAa, OCHOBAHHOE Ha INpeoOpa3oBaHHUU
TUJIPaBIMYECKUX H3MEpPEHUH, B3aMMOAEHCTBYeT C KOMAOIIMM JABUIaTeleM U MacisHbIM
IIUIMHAPOM KOPOMBICIA U TOMY MOAOOHBIM, dYTOOBI C(HOPMHUPOBATH ABTOMATHUYECKHIA
TEJeCKONMYECKUI MeXaHHW3M MAaCsIHOIO LIWIMHAPA, OCHOBaHHBI Ha MpeoOpa3oBaHUU
TUAPABINYECKUX H3MEPEHUH BO3BPAaTHO-MOCTYNATEIbHOIO YIAPHOTO BO3ACUCTBUS, WIIU
AaBTOMATHUYECKOE YCTPOMCTBO MPSIMOrO M OOpPAaTHOrO XO7a, OCHOBAaHHOE Ha MpeoOpasoBaHHU
TUPABIMYECKUX M3MEpPEHUl, B3aUMOAEHCTBYeT C KONAKOUIUM MACASHBIM LWIMHAPOM H
MAaCJISIHBIM LIFUTMHIIPOM KOPOMBICJIA U TOMY ITOJOOHBIM, YTOOBI ChOPMHPOBATH ABTOMATHYECKUH
TEJeCKONMMYECKUII MEeXaHW3M MAaCJSIHOrO LIWIMHAPA, OCHOBaHHBIH Ha MpeoOpa3oBaHUU
TUJIPaBIMYECKUX H3MEPEHUM KOMaHusA, MPH 3TOM JAaBJIeHHE aBTOMAaTHYECKOrO YyCTpOMCTBa
JABUTATENs] MPSIMOrO M OOpPaTHOTO XOZa, OCHOBAHHOTO Ha NMPeoOpa3sOBAHMU THUAPABIMYECKHX
U3MEPEHUH, MEHbIIE, 4YeM 3HA4eHUe [AaBJICHUs KOMAKILIEro [ABUTaTeNlss B COCTOSHUM
U30BITOYHOTO JIaBJICHUS;, WM JaBJIEHHE aBTOMATHYECKOTO TEJIECKOIMUUECKOro yCTPOHCTBA
MACIITHOTO LWJIMHAPA, OCHOBAHHOTO Ha TNPeoOpa3OBAHMM TUAPABINYECKUX H3MEPEHUH
BO3BPAaTHO-MOCTYNATENbHOIO YAAPHOIO BO3AEHCTBUSA, MEHBIIE 3HAYEHUS AABJICHUS] KOMAKOILEro
IBUTATENs] B COCTOSHUM M30BITOYHOTO IABJIEHUs, WJIM JAaBJICHHE AaBTOMATHYECKOTO
TEJECKONMMYECKOrO YCTPOMCTBA MACIISIHOTO LIWIMHAPA, OCHOBAHHOTO Ha MpeoOpa3oBaHUU
TUJIPaBIMYECKUX WU3MEpPEHUN KOMaHWs, MEHbIe 3Ha4eHMsl NaBJEHMs] KOMAKOLIEro MAacisHOrOo
LIUIMHAPA B COCTOSHUM W30BITOYHOrO MAABJICHHS,IIPUYEM, KOIZa KOMAKOIIUI JBHUraTesb
BCTPEYAETCsl C MOBBILIEHHBIM CONPOTUBJICHUEM, NABJIEHUE KOMAIOLIErO IBUIaTeNsi MTHOBEHHO

YBCIINYUBACTCA, YTOOBI MMPEBBICUTH YCTAHOBJICHHOC 3HAUCHUEC NAaBJICHUS, THAPABINYICCKOC MACJIO
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MOCTYTaeT B HAINPABJICHHBbIN KJIAMaH ¢ TUAPABINYECKIM MPHUBOAOM, INTOK KJIallaHa TOJIKAETCS
TaK, YTO XOJOBOW IBUTaTeJb HAYMHAET BPAIaTbCsS B OOpPATHOM HANpPaBJIEHUH, COCTOSHHUE
CBEPXBBICOKOIO JaBJICHHsI KOTMAIOIIEro JBUraTeiisi CcOpachIBaeTcs, YTOObI BOCCTAHOBHTH
HOpMaJbHOE 3HAY€HUE MaBJICHUs MJIi COBEPLIEHUS BO3BPATHO-TIOCTYIATENIBHOIO YAAPHOTO
BO3JEHCTBHUSI, a INTOK KJalaHa HaMpaBJIeHHOIO KJjalaHa C THAPABINYECKUM MPHUBOIOM
MPUBOJUTCSI B UCXOQHOE COCTOSTHHE, TAK YTO XOMOBOM JBUraTe/lb HAYMHAET BPAIAThbCs BIEpPE
IUTsl TIPOABWKEHUsI BIIEPEI; WJIM, KOTJIa KOMAIOIIMKA JBUTaTElb BCTPEUYAETCS] C TMOBBIIIEHHBIM
COMPOTHBJIEHUEM, JaBJIEHUE KOMAKOIIEro MBUTATEIs] MIHOBEHHO YBEJMYMBAETCS, YTOOBI
MPEBBICUTh YCTAHOBJIEHHOE 3HAYEHUWE JABJIEHUs, TUAPABINYECKOEe MAcjO TOCTyMmaeT B
HaTPABJIEHHBIN KJIATIaH ¢ THAPABIMYECKUM MTPUBOIOM Yepes3 KJaNaH MOCIeI0OBATEIbHOCTH, IITOK
KJIaTlaHa TOJIKAETCS TaK, YTO XOJOBOW JBHUTaTellb HAYMHAET BpallaThCs B OOpaTHOM
HANPABJIEHUU JUIS BBITIOJIHEHUST OOpPAaTHOTO XONa, COCTOSTHUE CBEPXBBICOKOTO JaBJICHHSI
KOMAIOIIEero ABUTATENsT COPAachIBAETCs, YTOObI BOCCTAHOBUTh HOPMAJIbHOE 3HAUEHHUE IaBJICHHSI
IUTsI COBEPIISHUs] BO3BPATHO-IIOCTYIATENILHOTO YAAPHOTO BO3IEHCTBUSI, XOIOBOH IBUTATElb
HAYMHAET BpAIIAThCsl BIEpPeN MU MPOABIDKEHUS BIEpeN, a KJamaH TIOCIeI0BaTeIbHOCTH
B3aMIMOACICTBYET C HANPABJICHHBIM KJIAAHOM C TUAPABIUYECKAM TMPUBOJAOM H TOMY
nonoOHbIM, YTOOBI 00€CIeYNTh TOYHOCTb BOCCTAHOBJIEHHS MPSIMOTO W OOpPaTHOro Xoxa
XOIOBOTO JIBUTATeJs, WJIH, KOTAAa KOMAIIIUN JABUTaTelb BCTPEYAETCS C IOBBIIICHHBIM
COMPOTHBJIEHHEM, [aBJIEHHE KOMAIOIIEro JBUraTeNii MIHOBEHHO YBEJIUYMBAETCS, YTOOBI
MIPEBBICUTh YCTAaHOBJIIEHHOE 3HAUEHUE JaBJIEHHs, TUAPABINYECKOE MAcjiO TIOCTyMaeT B
HaIPaBJIEHHBIA KJIalmaH C THIPAaBIMYECKUM IMPUBOIOM uepe3 KJAIMaH IOCJIeNOBAaTeIbHOCTU U
PenyKLUHMOHHBIN KJIalaH, IITOK KJIalmaHa TOJKAETCS TaK, YTO FHAPABINYECKOE MACiO TIOCTYIAET B
MOJIOCTh OOPAaTHOrO XOJAa MACJISTHOrO LHMJIMHAPA KOPOMBICHIA, W INTOK LUJIMHIPA BBIMOJHSET
oOpaTHBI XOJ, COCTOSIHHE CBEPXBBICOKOIO IABJICHHS KOMAKOIIEro IBUTATENsl COpachIBAETCS,
9TOOBI BOCCTAHOBUTH HOPMAJIbHOE 3HAUEHWE JABJCHHS [JII COBEPIIEHHsS BO3BPATHO-
MOCTYMATEJIbHOTO YIAapHOTO BO3ICHCTBHS, KJANaH IOCIENOBATEIbHOCTH M PEIyKIIHOHHBIN
KJIaTiaH B3aUMOJEHCTBYIOT C HAINPABJIEHHBIM KJIAMIAHOM C TUIPABINYECKUM MPUBOJIOM U TOMY
nonoOHbIM, 4YTOOBI 00€CIeYNTh TOYHOCTh BOCCTAHOBJIEHUS MPSIMOTO W OOpaTHOro Xoxaa
MACJITHOTO LIMJIMHIPA KOPOMBICHA U O0eCMeYUTh BO3MOXHOCTb PETYJHUPOBKH CKOPOCTH
OoOpaTHOrO XOJa WM PACCTOSHUSI INTOKA IMUIMHAPA, KOTAA MACISHBIA LUJIHHIP KOPOMBICITA

HCIBITHIBAET COCTOSIHHME H30BITOYHOIO JaBJICHHA, WJIN Koraa KOl'IaI-OH_II/Iﬁ JABUTATECJIb

2
BCTPEHACTCA C MOBBILICHHBIM COMPOTUBJICHUCM, AABJICHUC KOMNAKOMIECIO ABUIaTCjid MIHOBCHHO
YBCIIUYIUBACTCA, 4TOOBI MNPEBLICUTh YCTAHOBJICHHOC 3HAUCHUEC AABJICHUS, TUAPABJINYICCKOC MACJIO

MOCTYIIA€T B HAIpPaBJIEHHBIM KJANaH C TUAPABIMYECKUM IPUBOJAOM 4Yepe3 aKKyMYJATOP
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SHEPTUH, KJIATaH MMOCIeOBATeIbHOCTH U PENyKIIMOHHBIN KJIalaH, ITOK KJIalaHa TOJKAeTCs Tak,
YTO THIPABIMYECKOE MAacio O0eCreynBaeT BO3MOXKHOCTh BpPALIEHHUs] XOAOBOTO JBUTATENs B
OOpaTHOM HAIPaBJICHUH, COCTOSIHUE CBEPXBBICOKOTO JAaBJICHHS KOMAIOIIEro JABUTATES
cOpachIBaeTCsi, TAK YTO XOJOBOH JBHMraTejb HAYMHAET BPAIIATHCS BIEPE U MPOIABUKEHUS
BIIEpeN, a aKKyMyJsITOp 3HEPruH, KJamaH IOCJIeNOBaTeJIbHOCTH M PeNyKLHUOHHBbIA KJamaH
B3aMMOZEIMCTBYIOT C HAIPaBJIEHHbIM KJIAMIAHOM C THIPABIMYECKAM MPUBOIOM M TOMY
nomoOHBIM, YTOOBI OOECTIEUUTh CKOPOCTh U TOYHOCTh BOCCTAHOBJICHHS MPSIMOTO U OOPaTHOTO
XO0Jla MAaCJSTHOTO LIMJIMHAPA KOPOMBICTA U 00eCeYnTh BO3MOMKHOCTh PETyJIMPOBKH CKOPOCTU
0o0OpaTHOrO XOJa M PACCTOSHHUS INTOKA IMJIMHAPA, KOTAA MACISHBIA LUJIMHIP KOPOMBICITA
HCIBITHIBAET COCTOSIHIE U30BITOYHOTO AABJICHUS.

B omHOM WUTFOCTPAaTUBHOM BapHWaHTE BBITIOJHEHUS, B 3aBHCHMOCTH OT TBEPAOCTH
MaTepuaja, KOTOpbli HEOOXOAMMO BBIKOIATh, OMPENENSIeTCS HOPMAIbHOE 3HAUEHUE JaBJICHHUSI
KOTAHUs KOTAIOIIETrO JBUTATENS] U PEryJIUPYEeTCs 3HaU€HUE NaBICHUs XOIOBOIO IBUTATENS TaK,
9TOOBI OHO COOTBETCTBOBAJIO HOPMAJbHOMY 3HAYEHHWIO JABJICHUS KOMAHUS KOMAIOIIETO
ABUTATENIs, KOTAA 3HAYCHHE JABJICHHS KOMAIOIIEro ABUTATENS JOUKHO OBITh YBEJIHUYEHO IMPU
BO3JCHCTBUM HAa TBEPAbI MaTepHall, YBEJIUYCHHE 3HAYCHUs JABJICHHS aBTOMATUYECKOTO
yCTPOHCTBAa MPSIMOTO M OOPATHOTO XOJa, OCHOBAHHOIO Ha MPeoOpasOBaHUM THAPABIMYECKHUX
W3MEPEHH, BBIMOJHSAETCS TAaK, YTOOBI OHO COOTBETCTBOBAJIO 3HAYCHHIO IABJICHUS KOTMAIOIIEro
ABUTATENs, KOTAA KOMAIOIIUN JBUTATEIb KOMAeT YPEe3MEPHO TBEPAbI MaTepHal, a IaBleHHE
KOMAIOLIEr0 JBHUraTeNsl MPEBbINAET YCTAHOBJICHHOE 3HAYeHHE, aBTOMATHUUYECKHH MeXaHU3M
npsAMOTO M OOpaTHOTO XOJa IBUTATENsl, OCHOBAHHBIM Ha MPEOOpPa3OBAaHUHM THIAPABINYECKUX
u3MepeHuii, olecrevyrBaeT BO3MOKHOCTh BpAIEHHsS XOMOBOTO JIBUTATeNsi B OOpaTHOM
HaTPABJIEHUH JJIS1 BHITIOJHEHHS] OOPATHOTO X0/, MPHU 3TOM KOMAKOIIHIA IBUrATENb HE JIOMYCKaeT
MOBPEXKAEHUsT KOMaKIneld dYactu Ojaromapss TOMy, 4YTO KOMAOUIWH JBUraTeib He
OCTaHABJIUBAETCS] M30BITOYHBIM JaBJICHUEM H3-32 KOMAHUS 4YPE3MEPHO TBEPIAOrO MaTepuala,
npuyYeM OfpenesieHHe TBEPAOCTH BBIKOMAHHOTO MaTepuajia JOCTHTaeTCsl aBTOMATHYECKHM
MEXaHH3MOM TMPsIMOTO K OOpaTHOrO XOJa JABHUraTeNs, OCHOBAHHOTO Ha MPeoOpa3OBaAHUU
THJIPABIMYECKUX U3MEPEHHH, U KOMAIoIIas 4acTh 3apaHee 3allUINeHA, VUM B 3aBUCUMOCTU OT
TBEPAOCTU MaTepHuasa, KOTOPbIi HEOOXOMUMO BBIKOIATh, ONMPENEISIeTCs] HOPMAJIbHOE 3HAUEHUE
JABJICHUS] KOIMAHMSI KOIMAIOIIEro ABUraTessi, U OOECIIeUMBAETCS BO3MOKHOCTH COOTBETCTBUS
3HAUEHUS] JaBJICHUS MACJITHOTO IMUIMHApPAa KOPOMBICJA HOPMAJIBbHOMY 3HAYEHHIO JaBJICHUS
KOTAHUs KOIMAKIIEro ABUTATENs], KOrAa KOMAKIIUN JBUraTelb KOMAeT YpPe3MEPHO TBEpPIbIi
MaTepuaj, 3HauY€HHE MAaBJICHUS KOMAIOLIEro ABUTaTesi MIHOBEHHO YBEJIUYUBAETCS, YTOOBI

MNPEBLICUTH YCTAHOBJICHHOC 3HAYCHUC NAaBJICHU, ABTOMATUYECKUI TEJIECKOIMMYECKUN MEXaHU3M
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MAcCJITHOTO LWJIMHAPA, OCHOBAHHBIM Ha MpeoOpa3oBaHUU T'MAPABIMYECKHUX HW3MEPEHUH,
o0ecrieunBaeT BO3MOXKHOCTD BBITIOJHEHHSI OOPAaTHOTO XOAa MACIsSHBIM LIMJIMHAPOM KOPOMBICIA,
IPU 3TOM KOMAKOIIUI JBUraTesb HE AONMYCKAeT IMOBPEXAEHUs Komarolled udactu Omaronmaps
TOMY, YTO KOTAIOUIUI JABUraTeNlb HE OCTAHABIMBAETCS M30BITOUHBIM JABJICHUEM H3-32 KONMAHUS
Ype3MEepHO TBEPAOrO MaTepuaia, MpU4YeM OINpeAesieHHe TBEPIOCTH BBIKOIAHHOTO MaTepuaja
JOCTUraeTCs aBTOMAaTHUYECKHMM MEXaHU3MOM MAacCJsIHOrO  IIMUIMHAPA, OCHOBAHHOTO Ha
npeoOpa3oBaHUM TUAPABIMYECKHX W3MEPEHUH, M KOMAIIIas 4acTh 3apaHee 3allHIICHA; WU B
3aBUCHMMOCTH OT TBEPAOCTH MaTepuaja, KOTOPbIH HEOOXOOWMO BBIKOIATh, ONPENesIeTCs
HOpPMaJIbHOE 3HAYEHHE TOKA KOTMAHHs KOMAKIIEro TeHepaTopa U 00eCneunBaeTcss BO3SMOKHOCTb
COOTBETCTBUS 3HaUEHUsI AABJIEHUS XOI0OBOIO ABUraTesss HOPMAJIbHOMY 3HAUEHHIO TOKAa KOMAaHMUS
KOMAIOLIero reHepaTropa, Koraa KOMAaroIlHMil reHepaTop KOMaeT 4pe3MEPHO TBepAblil MaTepual,
ZaBJIEHHE XOJOBOTO ABHUraTelNsl MTHOBEHHO YBEIMYHBAETCS, YTOOBI MPEBBICUTH YCTAHOBJIEHHOE
3HAYEHHE JIABJICHUs], aBTOMATUYECKOE YCTPONUCTBO MPSMOT0 U OOPATHOTO X01a, OCHOBAHHOE Ha
npeoOpa3oBaHUN TUAPABINYECKUX H3MEPEHHUH, obecrneunBaeT BO3MOXKHOCTb BpAIIEHHS
XOJIOBOTO IBUTaTeNss B OOpPAaTHOM HANpaBJIEHUH MJI BBIOJHEHUS OOpPaTHOTO XOAa, KOraa
KOMAIOUINI JBUraTeNlb KOMAeT Ype3MEPHO TBEP/bIil MaTepual, TOK YBEJINUNUBAETCS U KOMAIOIINUN
reHepaTop He OCTAHABJIMBAETCS H3-3a MEPErpy3KH, XOAOBOH JBUraTellb MTHOBEHHO HAUMHAET
BpalaTbCcss B OOpaTHOM HANPABIEHUU JUISL BBIMOJHEHUS OOpPAaTHOTO XOAa, M KOMANOIIUid
T€HEpaTop He MOBPEXIAeT KOMAOLIYK 4acThb Ojlarofaps TOMY, YTO KOMNAIOUIMHM reHepaTop He
OCTAHABJIMBAECTCsS TMEPErpy3Kod H3-3a KONAHWs YpPEe3MEpPHO TBEPAOrO MaTepuasa, MNpUu4eMm
OTpeAeNIeHNe TBEPAOCTU BBIKONMAHHOIO MaTepHaja JOCTUIaeTCsl ¢ MOMOIIBIO aBTOMAaTUYECKOTO
YCTPOWCTBA MPSIMOTO U OOPAaTHOTO XOAA, OCHOBAHHOTO Ha MpPeoOpa3OBaHUU THUAPABIMYECKHX
M3MEPEHUH, U KOMaroIas 4acTh 3apaHee 3allHileHa.

B opgHOM wWIMIOCTpaTMBHOM BapUaHTE BBIMIOJHEHUS CHCTEMa aBTOMAaTHUYECKOIo
yIpaBJIeHUs] BbIPAOOTKOW HYAaCTHMYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOIOM, OCHOBAaHHAs Ha
npeoOpa30BaHUM THIPABINIECKUX H3MEPEHUN, CONEPIKUT KOPIYC MALTHHBI M KOTIAOIIYIO YacThb,
NpUYeM CHCTEMa aBTOMATUYECKOTrO YIIPABIEHHs BBIPAOOTKON YACTUYHO MPSIMBIM M YaCTUYHO
o0paTHBIM XOIOM, OCHOBaHHas Ha MpeoOpa30BaHWU THIPABIUYECKUX H3MEPEHHH, COREPIKUT
THIPABIMYECKYI0 KOPOOKY, THIPaBIMYECKHH HACOC M ABHUraTellb HAcoca M TOMY MOAOOHOE,
pAacIoNOKEHHbIE B KOPIYCE MAIUWHBI, TMPUYEM THIPABINYECKas KOpPOOKa, THIPABINYECKUN
HACOC M ABHUraTeslb Hacoca U TOMy MoAoOHOe 00pa3yIOT CHIIOBYIO YacTh KOPIyCa MAIIWHBL, MPH
5TOM OAWH KOHELl WMJM JiBa KOHLA KOpIlyCa MAIIMHbl MMEIOT KOMAIIIYK YacTb U TOMY
nof00HOe, THAPABINYECKUH HACOC IMOTIIOIIAET KUAKOCTh, KOTOpasi npeodpa3yercss B UCTOYHHUK

OHEPruy, Komaromas 4YacTb COACPKUT KOHaI-OH_II/Iﬁ ABUTATCJIb HIIH KOMAIOINKN MAaCJISTHBIN
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LWJIMHP WIA KOMAOIIMHA FeHepaTop M TOMY MOJOOHOE, KOPIYC MAIlWHBI COAEPIKUT XOHOBOM
KPOHIUTEHH U TOMYy MOAOOHOE, MPUYEM XOJIOBOH KPOHILITEWH MMEeT XOAOBOH JBUTaTeNb HIIU
XOJIOBOH T€HepaTop MU TOMYy IONOOHOE, KOPIYC MAIlWHBl COAEPKUT KOPIYC MALIUHBI C
HEMOJBWKHOW AJIMHHOM CTPENON WM KOPIyC MAIlMHBI C TEJIECKONUYECKOW CTPEIOoW WU
KOPIyC MAIIUHBI C HENOCPEACTBEHHO MPUCOCAUHEHHON KONALeH 4YacTbl0 HIM TOMY
nomoOHBIM, TPU O3TOM KOPIYC MAIIMHBI C TEJNECKONMUYECKOH CTPENOoH  COHEepPIKUT
TEJIECKONMMYECKOEe KOPOMBICIO U TOMY TMOAOOHOE, TENECKOMMYECKOe KOPOMBICIO COAEPIKUT
MACIISTHBIA LWJIMHAP W TOMY MONOOHOE, MACHSHbIA IIMJIMHAP KOPOMBICIA COIEPIKHUT
TEJeCKONMYECKUI MACISIHBI LWJIMHAP WWIM TIOBOPOTHBIM MACHSHBIA LWIMHAP W TOMY
nogo0HOe, MPUYEeM aBTOMATUYECKOE YCTPOHCTBO MPSIMOrO U OOpaTHOTO XOAa, OCHOBAaHHOE Ha
npeoOpa3oBaHUM THAPABINYECKUX U3MEPEHHUH, YCTAHOBIEHO HAa TEJIECKOIMNYECKOM KOPOMBICIE
WM YCTAHOBJIEHO Ha KOPIyCe MAIlMHbl WM YCTAHOBJEHO HAa KOMAKOIIEH 4YacTH, NEepeIHUi
KOHEIl TEJIECKOMMMYECKOr0 KOPOMBICIA HMEET KOMAIIIYI0 TOJOBKY M TOMY MOJOOHBIM,
aBTOMAaTHYECKOE YCTPOMCTBO MPSIMOTO M OOpPaTHOrO XOAa, OCHOBAHHOE Ha MpeoOpa3oBaHUH
TUAPABINYECKUX W3MEPEHUH, YIPaBJsieT MACHISHBIM LUIMHAPOM KOPOMBICIA WIHM YNPAaBISAET
XOAOBBIM JBHUraTeleM, KOIZa yCUIHE TEJNEeCKOMUYECKOrO0 KOPOMBICIA, BBITSIHYTOIO U
YIHMPAIOIIErocsi B Marepuai, OOJblle, 4YeM pacTATHBANOLIee YCHJINE MACISTHOTO LMJIMHIPA
KOPOMBICJIa M BO3HHMKAET H30BITOUYHOE MAaBJIEHHE, ABTOMATHYECKOE YCTPOHCTBO MPSIMOTO H
0o0paTHOro XO/a, OCHOBAaHHOE Ha MPeoOpa3oBaHUU THAPABINYECKUX U3MEPEHUH, BBIIOJHEHO C
BO3MOJKHOCTBIO OOecIieueHHst IPOTEKaHNs TUIPABINYECKOr0 Macja B MOJOCTh OOPAaTHOTO Xona
MaCsIHOTO  LWJIMHApPA  KOpPOMbICAa M O0ECHEeYeHHs  BO3SMOXKHOCTH  BBIIIOJIHEHHS
TEJIECKONMMYECKUM KOPOMBICIIOM OOpaTHOTO XOJa, MPUYEM B 3TOT MOMEHT MPOUCXOTUT cOpOC
U30BITOYHOTO JABJICHHUS B TOJIOCTH MPSIMOTO XOJa, TMIAPABIMYECKOE MAaCIO NepeMelaeTcss B
MOJIOCTh MPSIMOTO XOJa, W TEJECKOMUYECKOE KOPOMBICJIO BBITATMBAETCS BIEPEN;, WU, KOrAa
YCHJIFE KOPIIyCa MAIIMHBI, MPOABUTAOIIErOCs BIIEPE M YIHPAIOIIErocsi B MaTepHual, OoJblie,
YeM YCWUJIME XOAOBOTO IBUTATENIl W BO3HUKAET M30BITOUYHOE MaBJIEHHE, aBTOMATHYECKOE
YCTPOWCTBO MPSIMOTO M OOpaTHOrO XOAa, OCHOBAaHHOE Ha MPEoOpPa3OBaHUU THUAPABIMYECKHX
U3MEPEHHUH, YIpaBisieT XOAOBBIM JBUTATENEM [UJIsl BBIMOJIHEHHST WM OOpaTHOrO XOna,
U30BITOYHOE JaBlieHHE cOpachIBAe€TCs, W XOAOBOW IBUTATENIb NMPOJABHUIAETCS BIEPEN;, WIH B
3aBHCHMOCTH OT TBEPAOCTH MaTepuaja, KOTOPBbIH HEOOXOOWMO BBIKOIATh, ONPENeNsIeTCs
HOpPMaJIbHOE 3HAuU€HHE MaBJIEHHMs] KOMAHMsS KOMAIOINEro JBHUraress, U 00ecrednBaeTcs
BO3MOKHOCTb COIVIACOBAHUs 3HAYEHUs JABJICHHs MACJSHOTO LMJIMHAPA KOpPOMBICIA C
HOPMAJIbHBIM 3HAYE€HHEM [aBJICHUs KOMNAHWsS KOMAOLIEro JBUraTessi, KOIJAa KOMAIOIIHUH

ABUTATCJIb KOMACT YPE3MEPHO TBGpI[beI MaTepuall, a 3HAYCHUEC JaBJICHUS KOMAOMIETO ABUTATCIIA
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ABIIIETCS M30BITOYHBIM, aBTOMATUYECKUN TENECKOMUYECKH MEXaHHW3M MACJSTHOrO IIMUIMHIPA,
OCHOBAaHHBIM Ha MpeoOpa3OBaHUU THIPABINYECKUX H3MEPEeHUH, 00ecneunBaeT BO3MOXKHOCTb
BBIITOJIHEHHUS] MACJISIHBIM LIMJIMHAPOM MOBOPOTa KOPOMBICIAa OOpaTHOro XOza, KOMAroLIUii
ABUTATEIb HE TOBPEXAAaeT KOMAKILIYI 4YacTh, TaK KaK KONAKOUIUN JABUraTelb He
OCTAaHABJIMBAETCS] M30BITOYHBIM AABJICHNEM H3-3a KOMIAHUS YPEe3MEPHO TBEPAOro MaTepuaa, pu
5TOM ONpeneNieHue TBEPAOCTH BBIKOMAHHOIO MaTepuana JOCTUIaeTcsl aBTOMATHYECKUM
TEJeCKONMMYECKUM MEXaHHU3MOM MACJISIHOTO LMJIMHIpPA, OCHOBAHHBIM Ha MpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUM, U KOMAIOINAsl 4aCTh 3apaHee 3allMILEHA.

B omHOM WUIIOCTPaTUBHOM BapUAaHTE BBIIOJHEHUS aBTOMAaTHYECKOE YCTPOWMCTBO
npsIMOTO M OOpaTHOTO XOAa, OCHOBAaHHOE HAa NMpeoOpa3OBAHUU THAPABINYECKUX H3MEPEHUH,
COIEPKUT HArHeTaTeNlb WM AKKyMYJSITOp SHEPTMH M TOMY NOAOOHOE, MpUYeM KOraa
UCTIONB3YEeTCS HarHeTaTeNlb, OH YCTAaHOBJEH BO BBINIYCKHOM TPyOONpPOBOAE HAcOCa WM
YCTAQHOBJIEH BO BIIYCKHOM MAacJIONPOBOAE MJIi ABUTATENs WM YCTAaHOBJIEH BO BIYCKHOM
MAcCJIOIPOBOAE THAPABINYECKOrO LIMJIMHAPA WIM YCTAHOBJIEH B aBTOMAaTUYECKOM YCTPOWCTBE
npsSIMOTO M 0OPaTHOTO X0J1a, OCHOBAHHOM Ha IpeoOpa30BaHNU THAPABIMUECKUX U3MEPEHUH, U B
TOMY NOAOOHOM, WJIM K€, KOTJa HCIIOJIb3YETCS aKKyMYJISITOP SHEPTUH, OH YCTAaHOBJEH BO
BBIITyCKHOM TPYOONpPOBO/i€ HACOCA UJIH YCTAHOBIIEH BO BITyCKHOM MAaCJIOMPOBOJE JJIs IBUTATEINS
WUJIM YCTAHOBJIEH BO BIIyCKHOM MAacJIONPOBOJE T'MAPABINYECKOrO LWJINHAPA WM YCTAHOBJIEH B
AaBTOMATHUYECKOM YCTPOWCTBE MPSIMOrO M OOpaTHOrO XOIa, OCHOBAHHOM Ha MpeoOpa3oBaHHU
THAPABJINYECKIX U3MEPEHUH, 1 B TOMY ITOJOOHOM.

B ogHOM MUTIOCTPAaTUBHOM BapHUAHTE BBINOJIHEHHMs] KOPIYC MAIIWHBI HAXOMUTCS C
KOMAIIIEH YacTbi0 B HEMOABMU)KHOM COEAMHEHUH WM CKOJB3SILIEM COEAUHEHUU U TOMY
NOJO00HOM, MPUYEM KOPIYC MAIIWHBI COAEPKUT KOHCTPYKIMIO HETIOABHXKHON KOMAKOINEH YacTH
WJIA KOHCTPYKLIUIO MOJBEMHOM KOMAIOMIEH YaCTH U TOMY MOAOOHOE, MPH 3TOM KOMAKOIIas YacTh
COIEPKUT KOHCTPYKLMIO ISl KPEIUIEHUs! MOJABECKU KOPIyCa MAIUIMHBI WIM KOHCTPYKLUIO IJIs
NOABEMA MOJIBECKH KOPITyCa MALIMHBI, U TOMY MOAOOHOE, MpUYeM KOHCTPYKLIUS HETTOIBHKHON
KOMAIIEH 4acTU KOPIyCa MAIIWHBI ChEMHO NPHUKPEIIEHA K KOHCTPYKLUU KOMAKIIEH 4acTh
IJIs1 KpeIJIeHusl MOABECKM KOpIyCa MAIlMHBbL, KOHCTPYKLMS NOABEMHONW KOMAKOIIEH YacTu
KOpIyCa MalllMHbl B3aUMOJEHCTBYET ¢ KOHCTPYKLIMEN KOMAKOIIEH YaCTH AJisl MOABEMA NTOABECKU
KOpITyCa MAIIWHBL, U TOMY NMOAOOHOE, KOHCTPYKIHS HETOABMKHON KOMAOLIEH YacTH KOpIyca
MAaIIUHbl WM KOHCTPYKIMs MOABEMHON KOMAOLIEH 4acTH KOpIyca MalluHbl UMEET MNpsSMOI
HAIpPaBJSIIOIUNA PEbC, & COOTBETCTBYIOINAs KOHCTPYKLMS KOMNAKOLIEH 4YacTU ISl KPEIUICHHUs
MOABECKM KOPIyCa MAlUWHbI WU KOHCTPYKLMS KOMAKOILIEH 4YacTU AJId MOABEMA IOABECKU

KOpITyCa MAIIMHBI UMEET MPsIMON HAIPABISIOIIUN keno0 M TOMY MOA0OHOe, MpUYeM MpsiMOi
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HANpPaBJSIOMUN PEeNbC CHEMHO MPHUKPEIUIEH K MPSIMOMY HANpaBISIOIIEMY KeJoly, Tak 4TO
KOMAmIIasi 4YacTb COENMHSAETCS C KOPIYCOM MAIIMHBI, WM KOHCTPYKLUS HENOABMKHOM
KOMAIOIIEH 4aCTHU KOpIlyca MAllWHbl WIM KOHCTPYKLHs MOJABEMHON KOMAKIIEH 4acTH KOpIlyca
MAILIMHbl COAEPKUT MAaJICHbKUH-BEPXHUH OOJBLION-HUKHUI KIMHOBHIHBIN HAIPaBJISIOIIUI
peNbC, a COOTBETCTBYIOINAsl KOHCTPYKLIMS KONAIOIIEH YaCcTU AJIsl KPEeTUIEHUs] MOABECKU KOpITyca
MAIIUHbl WJIM KOHCTPYKLHMS KOMNAroLIed 4acTH IJIsl MOAbeMa IOABECKH KOpIyca MAallMHbI
COIEPKUT MAJICHbKHI-BEPXHUH OOJBIION-HIKHIA KJIMHOBUAHBIA HANPABJISIOMINHA JKeI00 U
TOMY  MOAOOHOe, TpPUYEeM  MAJICHbKUI-BEPXHHUI  OONBINOW-HUKHUM  KJIMHOBUIHBIN
HANPaBJSIIOIUHA JKeJI00 ChbEMHO MPUKPEIUVIEH K MAJCHbKOMY BEPXHEMY OOJIBIIOMY HUKHEMY
KJIMHOBUJTHOMY HAIPABJIAIOLIEMY pEIbCy MO AEHCTBUEM CHJIBI TSDKECTH KOMAOLIEH 4acTy,
NpUYeM MaJIeHbKUH-BEPXHUH OOJBIION-HIKHUH KIMHOBHIHBIA HAIPABISIFOIINN k€100 TUIOTHO
CbEMHO TIPUKPEIUIEH K MAaJICHbKOMY BEpPXHEMY OOJIBLIOMY HIDKHEMY KJIMHOBHIIHOMY
HANPaBJIIOIEMY PENbCy, KOMAroIlas 4acThb JKECTKO IMOABELIEHa Ha KOpPIyCce MAaIlnHbI 0e3
BCIIOMOTATEJIbHOTO 3JIEMEHTa, YTOOBl YBEJNWYHTb YAAPHYK TNPOYHOCTH, WM KOHCTPYKLIHUS
NMOABEMHON KOMAKILIEH YacTU KOPIyCca MAallMHbl YCTAHOBJIEHA HA KOHLIEBOM 4acTHU KOpIyca
MAIIUHBl N0 HANpPAaBIEHHUIO K YrOJBHOM CTEHKe, MOoaJexalneld no0blde, WM YCTaHOBJIEHA Ha
nepefHeld 4YacTH KOpIyca MAIIMHbI U TOMY IOJOOHOE, a COOTBETCTBYIOLIAsl KOHCTPYKLIUS
KOMAIOIIEH 4acTU IJIs1 MOABbEMa MOABECKU KOPIyCa MAallUHbI YCTAHOBJIEHA HAa KOHLIEBOU 4acCTH
KOMAIOIIEH YaCTH IO HANPABJICHUIO K KOPIYCY MalIWHbI WJIM YCTAHOBJICHA HA MEPENHENU 4acTH
KOpIyca MAalLIMHbI M TOMYy IOXOOHOE, WM, KOTZa MCHOJB3YEeTCS CKOJNb3SIee COeTUHEHUE
KOpIyca MallMHbI U KOMAKOLIEH 4aCTH, KOPIYC MALIUHBI C BO3MOXKHOCTBIO CKOJIBKEHHUSI CHEMHO
MPUKPEIUIEH K KOMAIULIeH 4acTH, U KONArLas 4acTb MOAHMMAETCS MOJ JEeWCTBUEM BHELIHEHN
CHUJIBbI, KOHCTPYKLIMS MMOABEMHOMN KOMAIOLIEN YaCTH KOPIyCa MAIIUHBI COAEPKUT OTBEPCTHE IOA
HANPSDKEHHBIH INTH(QT KOHCTPYKLMH KOMAOMIEH YacTH Ui TOABEMa IOJIBECKH KOpIyca
MAIIUHBl M HANPSDKEHHBIH IMTHPT KOHCTPYKLMU KOMAKOLIEH YacTH ANl MOABEMa IOABECKU
KOpITyCca MAaIIMHBI U TOMY TOAOOHOE, TIPU 3TOM HANpPSKEHHBIH ITH(T KOHCTPYKIMH KOMArOIIEH
YacTH JJIs IOAbe€Ma MOJBECKH KOPITyCca MAaLIMHBI MpeacTasiser coboit T-o0pasHbli mTudT mim
npsSMO ITU(T C HEMOABIKHONW 000HMON M TOMy 1O00OHOE; KOoraa ucnoib3yercst T-o0pa3HbIit
mWTAPT, HUWKHAA 4acTh T-00pasHOro mrHdTa BCTABISAETCS B OTBEPCTHE TOJ HAINPSDKEHHBINR
WTAPT KOHCTPYKLUHU KOMAOLIEH YacTH U MOABEMA TOABECKH KOPIyCa MAIIUHBI, a BEPXHSI
gacTte T-o0pasHoro mrugta Cb€MHO NPHKPEIUIAETCS K KOHCTPYKLMH KOTAKOIIEeW 4YacTH JJis

noagr€Ma IMOABCCKU KOpIyCa MallWHbI, WKW, KOrga HCIOJb3YyETCA HpHMOﬁ MTH(bT C

2

HETIOAABIDKHONW 00OWMOM, mpsAMO WTH(T ¢ HENMOABIKHOW O0OMMOHM comepkuT mWTUdT ANt

BCTABJIEHUs] B OTBEPCTHE HAINPABISAIOIIErO pesibCa M HANPSIKEHHYIO HETIOABIDKHYIO 000MMY
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KOMAMIIEH 9acTH M TOMY NOAOOHOE, HIKHAA 4YacTb IITHU(TA Ui BCTABIEHHS B OTBEPCTHE
HAINpPaBJIAIOLIEr0 Pebca BCTABISAETCS B OTBEPCTHE IOJ HANPSDKEHHBIN INTH(PT KOHCTPYKLUHU
KOMAOLIEeH 4acTU Ui MOABbEMa IOJBECKU KOPITyca MAIIMHBI, & BEPXHSSA 4acTh IWITH(TA 1is
BCTaBJICHHUs] B OTBEPCTUE HAIPABJIOLIEIO PENbCa ChEMHO MPUKPEIUISETCS K HANpPsDKEHHOU
HETIOJIBM)KHON 000IMe KOTaroIei YacTH, TaK YTO Hapy’KHast YaCTh HANPSDKEHHON HENOABHIKHON
O0OWMMBI KOMAOLIEH YacTH ChEMHO MNPHUKPEIUIAETCS K KOHCTPYKIMHM KOMAOLISH YacTH IS
NOAbEMa TOABECKH KOPIyCa MAIUWHBI, OTBEPCTHE IOJA HANPSDKEHHbIH MTHQT KOHCTPYKIUH
KOMAMOIIEH YacTH JJIsi MOABbEMa MOJABECKH KOpPIyCa MAIIMHbI TOAJNEPKUBAeT M (pUKCHpyeT
IITAPT U1 BCTABJIEHHWSI B OTBEPCTHE HANPABISIIOIErO peyibca, INTU(T Ui BCTABICHHS B
OTBEPCTHE HANPABIIIOWETO pejibca (UKCUPYET HANPSDKEHHYK HEMOIBIKHYIO — 000HMY
KOMAINEH 4aCTH, KOHCTPYKLHUsI KOMAKOIIEeN 4acTH AJisl MOABbEMa MOABECKH KOpIyCa MAallHWHbI
JKECTKO VAP KUBAET IITU(T Il BCTABJIEHHUS B OTBEPCTHE HANPABISIFOIIETO PEIbCa MOCPEICTBOM
HANPSDKEHHOW HETMOJBIKHOW OOOWMBI  KOMAKOIIEH 4YacTH, NP O3TOM YCUJIHE KPEIUIeHHUS
KOMAWINEH YacTM M KOpPIyCa MAIIWHBl YBEJIWYMBAETCS, WIM KOPIYC MAIIMHbBI HMEET
THIAPABIMYECKUN IMIMHAP JUId IOJbEMa KOMAINel 4YacTH M TOMYy NOAOOHOe, NpHYeM
KOHCTPYKLMSI KOMAOEeW 4YacTu Mg MNOAbeMa IOABECKM KOPIYCa MAIIUHBI CBEMHO
INPUKPEIVIEHA K KOHCTPYKLMM NOJBEMHOM KOMAKOLIEH 4YacTH KOpIyCa MAIUMHBI, TaK YTO
KOMNAaIasi 4acTh MOJBEIIEHa Ha KOPIyCe MAIUMHBI, KOTAAa KOMAroInas 4acTh AOJDKHA OBITh
NOAHATA, TUAPABIMYECKUH LIWJIMHIADP JJIs MOABEMa KOMANOIIEeH 4acTh Croco0eH obecrnevynBaTh
BO3MOKHOCTb CKOJIbKEHHUS] KOHCTPYKLMHU KOMNALIed 4acTH AJid NMOABEMa MOJBECKH KOpIyca
MAallMHbl BBEPX OO HEOOXOOUMOH BBICOTHI MAJ MO3ULMOHMPOBAHMS BJOJb KOHCTPYKLIUH
MOABEMHON KOMNAIOIIEed 4acTH KOpIlyca MAIlMHbI, WM, KOTJa AJisd MOABEMA KOMAKIIEeH 4acTh
UCTIONIB3YEOTCSI MaJICHbKHH-BEPXHHUHA OONbLIIONH-HIKHIA KJIMHOBHIHbIA HAMPABISIOLUINA PESbC U
MaJIEHbKUH-BEPXHUH OOJBINON-HIKHUN KJIMHOBUIHBINA HAMpPABISIFOIINAN JKeJN0o0, MaJeHbKHIA-
BEPXHHUHA OOJBINIOH-HIKHUN KIMHOBHUIHBIA HANPABJSIOMNA Jkeno0 CHavana MOJHHMAETCS B
COOTBETCTBHH C TMOJIOKEHHEM, JO KOTOPOro HEOOXOOUMO TOAHATh, PEryJUPOBOYHAS
HETIOABIDKHASI BCTaBKA YCTAaHABIUBAETCS B MAJCHBKOM BEPXHEM OOJIBLIIOM HU)KHEM
KJIMHOBUIHOM HATpPABJSIIOLIEM JKelo0e, NpPUYeM pPeryJMpOBOYHAs HETOABIDKHAS BCTaBKa
pacronaraercst MeXKy MaJeHbKHM BEPXHUM OOJBLINM HIDKHUM KIMHOBUIHBIM HAIPABIISFOIIUM
PETbCOM M MaJICHbKHM BEPXHHUM OOJIBIIUM HIKHUM KJIMHOBHIHBIM HAIPABIISIOLIAM KEJIOOOM,
94TOOBI NPENOTBPATHTD CKOJBKEHHE MAaJIEHbKOIO BEPXHETO OOJBIIOrO HHKHETO KIIMHOBHIHOTO
HANpaBJSIIOEro >keaoda BHU3, TaK YTO KOMAKOLIas 4YacTh IUJIOTHO 3aKIMHUBAETCA M|
MO3ULIUOHUPYETCS, & BBICOTA KOMAHUS KOMAKLIEH YaCTH YBEJIUYUBAECTCSI.

B onHom WJUTIOCTPAaTUBHOM BapUAHTE BBINIOJIHEHUSA, KOTrJa KOPIyC MalllMHbI COCAUHEH C
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KOMAIIIEH YaCTbI0 IOCPEACTBOM BEPTUKAJIBHOIO IMOABEMHOIO MEXAaHU3Ma, CHUCTEMa
aBTOMAaTHYECKOI'O YIPABJIEHUs] BbIPAOOTKONW YaCTUYHO NMPSIMBIM M YAaCTHYHO OOPAaTHBIM XOAOM,
OCHOBAaHHAas Ha TNPeoO0pa3OBaHUM T'MIAPABIMYECKUX H3MEPEHUIl, COAEPKUT YCTPOHUCTBO
OJIOKMPOBKM KOMAOLIEH YacTH, PACIOJIOKEHHOE Ha KOPIyCe MAIIMHBI, NPUYEM YCTPOHMCTBO
OJIOKMPOBKM KOMAMOWIEH YacTH COAEPKUT OJIOKUPATOp NepeNaTOuyHOro MeXaHW3Ma WM
ITA(PTOBOM 3aMOK WJIM 3aMOK 3yOuUaTOro psija, WM TPOCOBBIA 3aMOK, MJIM 3aMOK ILIETTHOM
nepeayn, Wik 3aMOK TIOCTOSIHHOTO AABJIEHHSI, MJIH OOJTOBOM 3aMOK, MJTH 3aMOK C TMPYKUHHBIMHU
3KUMaMH, WIM PEryJUpyeMbli 3aMOK C HEMNOJBM)KHON IMOAYLIKOH, WJIM 3aMOK CO BCTaBHBIM
mtudTom T-00pasHOro THMA, MM 3aMOK C HAPSKEHHOW HETIOIBIKHON 0OOMMOI MM 3aMOK ¢
000WMOI ¢ ITHU(PTOBBIM CTEpPKHEM, MM OJOKUPATOpP KJIalaHa THUAPABIMYECKOro OanaHca
JaBJICHUs U TOMY MOAOOHOE.

B opaHOM WUIIOCTPaTUBHOM BapUaHTE BBINOJHEHUs KOHIEBas 4YacTb XOAOBOIO
KPOHIUTEHA MMeEeT XOMOBOM IIAPHUPHBIM HAKOHEYHMK, KOPIYC MAIIWHBI C HEMNOJBHUXKHON
JUTMHHOMN CTPEJION CONEPKUT KOPOMBICIIO U TOMY MOAOOHOE, KOPOMBICIIO COAEPIKUT IIAPHUPHBINA
HAKOHEYHUK M OIOPHBIH KPOHIITEHH U TOMY MOAOOHOE, KOPOMBICIO TaKXe CONEPIKUT
BHYTPEHHUH [MJIUHIP BO3BPATHO-TIOCTYIATENBHON yAapHOH KOPOOKH IAPHUPHOH OTMOPHI H/HITH
HAPY>KHBIA LUJIMHAP BO3BPATHO-TIOCTYATENbHON yIapHOH KOPOOKH [APHUPHOH ONOPBI U TOMY
nofo0HOe, KOorzna BHYTPEHHHH IMJIMHIAP BO3BPATHO-TIOCTYNATENBHONW yAapHOH KOpPOOKH
IIAPHUPHON OMOPBI YCTAHOBJIEH Ha KOPOMBICIO, BO3BPATHO-MIOCTYMATENbHAS yapHas KopoOka
COZEPIKUT COCAMHUTEIBHBIN HAPYKHbBIH LMIIMHIP U TOMY NOZOOHOE; KOTAa HapY KHbBIA LIMIIUHAD
BO3BPATHO-IIOCTYIATENIbHON yIapHOH KOPOOKH LIAPHUPHOH OMOPBI YCTAHOBJIEH HA KOPOMBICIIO,
BO3BPATHO-TIOCTYMATENbHAsl yaapHas KOpoOKa COJEpPKUT COENUHUTENbHBbIH BHYTPEHHUH
LIMHAP U TOMY MNOAOOHOE, LIAPHUPHBIH HAKOHEYHHUK KOPOMBICIA YCTAHOBJIEH HA 3aJHEM
KOHLIE OMTOPHOIO KPOHUITEMHA U HIAPHUPHO COEAMHEH ¢ XOAOBBIM LIAPHUPHBIM HAKOHEYHHUKOM,
HAPY>KHBIN LIJIMHAP BO3BPATHO-TIOCTYIATEIbHON YAapHOW KOPOOKH IIApHUPHOW OMOPHI H/HIIH
BHYTPEHHUH LMJIMHAP BO3BPATHO-TIOCTYNATEIbHON yIapHOH KOPOOKM INApHUPHON ONOpbI
YCTAQHOBJIEH HAa IEpeAHEM KOHIE OMNOPHOIO KPOHILITEHHA, COEIUHUTENbHBI BHYTPEHHUUN
LIUIMHP BO3BPATHO-TIOCTYNATEIBHON yAapHOH KOPOOKH YCTAHOBJIEH B HAPYKHOM LIMJIMHAPE
BO3BPATHO-TMIOCTYMATEIbHON yOApHOH KOPOOKH IUIsl TPUCOEIUHEHUS YIOPHOW BTYJIKH, WU
COEAMHUTENbHBI BHYTPEHHUH IIMJIMHIP BO3BPATHO-TOCTYIATENbHOW YAApHOH KOPOOKH
YCTAHOBIIEH B HAPYXHOM LWJIMHAPE BO3BPATHO-TIOCTYNATENbHON YAapHOW KOPOOKH Juis
NPUCOCIUHEHNs] BTYJKHM BpALEHUs, C OJHUM KOHLIOM II0 HAMNpaBJIEHUIO K BO3BPAaTHO-
NOCTYINaTeNbHOH yAapHOW KOpOOKe BHYTPEHHEro LWIMHAPA BO3BPATHO-IOCTYNATEIbHON

yIapHOH KOpPOOKHM IIApHUPHOHM OMOpPBI;, WM HAPYXKHBIH LMIUHAP BO3BPATHO-TIOCTYNATEIbHOM
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yIapHOW KOPOOKHM IIAPHUPHOW OIMOpPbI HMEET COENUHUTENBbHBIA SJIEMEHT BO3BPATHO-
NOCTYINaTeNbHOH  yJapHOH KOpPOOKHM, TpHUYeM COCAMHUTENbHBIA 3JIEMEHT BO3BPATHO-
MOCTYTATEJIbHON yIapHOU KOPOOKU COETMHEH C BO3BPATHO-TIOCTYIATEIBHON YIapHONH KOPOOKOit
WIN UWHTErPUPOBaH C  BO3BPATHO-TIIOCTYNATENbHOH  yHapHOH  KOpOOKOH, BO3BpATHO-
NOCTYTATEeNbHBIN yAApHBIN OMOPHBIH KPOHIUTEHH MMEET IOJIOCTh T'HIAPABINYECKOW TPyObl,
NpUYeM THAPABJINYECKas TpyOa MPOXOIAHUT 4Yepe3 MOJIOCTh THAPABIMYECKONH TPYObl BO3BPATHO-
MOCTYNATEIbHOrO YAAPHOTO OMOPHOrO KPOHINTEHHA M COeOUHEHa C KOMAKIIUM IBUTATEJIEM,
KOMAIOUINI JBUraTelb YCTAaHOBJIEH BO BHYTPEHHEM LIUJIUHAPE BO3BPATHO-TIOCTYIATENbHOMN
yIapHOI KOPOOKM HIAPHUPHOW OMOPbI U COCAUHEH C COSAMHUTENIbHBIM PhIYAroM INATYHA, HIIN
KOMAIOUINM  JABUraTelb YCTAHOBJIEH CHApy’>Kd BHYTPEHHEro IWIHMHApPAa BO3BPATHO-
MOCTYTATEeIbHOW yIapHOW KOPOOKH IIApHUPHOW OMOPBl M COEOUHEH C COEOUHHUTENIbHBIM
pBIYaroM LIaTyHa, KOPOMBICIO HUMEET TeJIeCKONMUYEeCKUN MAacCisiHbIH LMIUHAP U TOBOPOTHBIN
MAacJIsIHbI LMJIMHAP, NPUYEM OJMH KOHell TeJeCKONMUYECKOro MACHSHOIO LUIMHIApPAa U OAUH
KOHeL[ MOBOPOTHOTO MAaCHSHOTO LMJIMHApPA LIAPHUPHO COEAWHEH C KOPOMBICIOM, a Jpyroi
KOHEI[ TeJEeCKONUYECKOr0 MAcCHIsHOrO LUJAMHIApPAa U IOBOPOTHOIO MACHSHOIO LWJIMHIpPA
IIAPHUPHO COEMHEH C KOPITyCOM MAIIMHBI, THAPABINYECKas TPyOa yCTaHOBJIEHA B KOPOMBICIIE
WIM YCTaHOBJIEHA CHApY>KU KOPOMBICHA, TEIECKOMMYECKUNH MACSAHBIM LUWINHADP YCTaHOBJIEH B
COEAMHUTENILHOM BHYTPEHHEM LMJIMHApPE BO3BPATHO-TIOCTYMATENbHON YyAapHOW KOPOOKH WU
YCTaHOBJIEH CHApy>XM COEIUHUTENBHOTO BHYTPEHHErO LMJIMHAPA BO3BPATHO-NOCTYNATEIbHON
yoapHOW  KOpOOKH, TpHYeM  COEIUHUTENbHBIi  BHYTPEHHHH  IMJIMHAP  BO3BPATHO-
NOCTYTATEeNbHON YAAPHOH KOPOOKH BBITAJIKUBAETCS JUIsl PACTSDKEHHUSI OTHOCUTENIBHO HApY KHOTO
LUJIMHIPA BO3BPATHO-TIOCTYIATENIbHON YAaPHON KOPOOKH.

B 0mHOM WILTFOCTPATMBHOM BapHUAHTE BBIMOJIHEHHUS THIPABINYECKAsT KOPOOKA CONEPIKUT
KOPITyC M TOMY MOAOOHOE, KOPIYC THIPABINYECKON KOPOOKH COAEPIKHUT BITyCKHOE OTBEPCTHE
IUTL SKUAKOCTH M BBITYCKHOE OTBEPCTHE IS JKUAKOCTH U TOMY MOAOOHOE, TMIPaBIHMYECKast
KOpoOKa COHNEPKUT OAHY WM HECKOJbKO PpAa3JeNUTEeNbHbIX IUIACTUH MUl JKHIKOCTH,
YCTaHOBJIEHHBIX MEXKIY BIYCKHBIM OTBEPCTHEM ISl KUKOCTH U BBINYCKHBIM OTBEPCTHEM IS
JKUAKOCTHU, IPUYEeM OAMH KOHEL[ Ka)XON U3 OJHOM UM HECKOJbKUX pa3[eNUTeIbHBbIX IJIACTHH
I SKUAKOCTH TEPMETHYHO COEOUHEH C KOPIYCOM THIAPABIMYECKOH KOPOOKM Ha KOHLE
BBIITYCKHOT'O OTBEPCTHS AJs JKMJIKOCTH, & APYTrof KOHell KakI0H W3 OJHON WJIM HECKOJIbKUX
pa3AeNUTeNbHbIX MJIACTUH AJIS KUJKOCTH UMEET NMPOTOUHBIN KaHa AJIs )KUAKOCTU WU CKBO3HOE
OTBEPCTHE, INPH 3TOM OOECNEeUNBAETCS NPHUHYIUTENbHOE NMPOTEKAaHWE >KUIKOCTH B KOPIYC
TMIPAaBIMYECKOW  KOPOOKM HAa  MAaKCUMaJbHOM  pAacCTOSHUM  Onarojapst  yCTAHOBKE

pasz[eJmTeanoﬁ IJIACTUHBI JIA KUAKOCTH, MOJIOCTh C ABYX CTOPOH OT YKaBaHHOﬁ Ka KON U3
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OJTHOW WJIM HECKOJIbKUX Pa3feNUTEeNbHbIX IUIACTUH IJI JKUIKOCTU BHYTPH HUMeeT TpyOy aus
OXJIAKAKOLIEH BOAbI W/WIM TOJOCTh JUIS OXJaXAawoledl Boabl, mpudeM Tpyda ans
oxJaxnarouie Boasl uMmeer U-oOpasHoe coenuHeHue, 4Todbl 00pa3oBbiBaTh psAn U-o00pa3HbIX
TpyO s oxjaxkparomeit Boabl, U-oOpasHas HWkHss 4acth psga U-oOpasHbix TpyO miis
OXJAXKIAKOLIEH BOAbl YCTAaHOBJIEHA IO HANPABJIEHUK) K HIDKHEW IUIaCTUHE KOpIyca
THIPABIMYECKOW KOPOOKH, WJIM, KOrZa KOPIyC THIPABJINYECKOH KOpPOOKH BHYTPU HMEET
ruapasianyeckyto TpyOy, U-oOpasHast HuxkHsAs yacThb psina U-oOpasHbIX TPyO s OXJIasKIaroIm e
BOIbI HampaBjieHa BBepx, U-00pa3Hblli TNOPT CBEMHO TPUKPEIUICH HAa BEPXHEHW YacCTH
THIPABIMYECKOW TPYOBl Uit yAOOHOH pa3Oopku M OOCIYKMBAHUS, KOPIYC THIPABIHYECKOM
KOpOOKH BHYTPH MMEET KPEMEKHBIH 3yeMeHT U psina U-o0pasHbIX TPyO U OXJIaKJaroInen
BOJIbI, TIPUYEM KPENEKHBbIA 3JeMEHT il psana U-oOpasHbIXx TpyO AN OXJIaXKOaroIed BOABI
YCTAHOBJIEH B HIDKHEH YaCTH KOPIyCa THAPABINYECKOH KOpPOOKM W/HMIIM YCTAHOBIEH Ha
pasfeNuTeNbHON IUIACTUHE JUIsl SKUAKOCTH, BIYCKHOE OTBEPCTHE [JIsl SKUAKOCTH HMeeT
oOpaTHpli (QUABTP AN KUOKOCTM U TOMY MNOAOOHOE, JXHIKOCTh IIOCTYIAaeT B KOPIYC
THIPABINYECKON KOPOOKH M3 BITyCKHOTO OTBEPCTHS IJIS JKHIKOCTH uepe3 oOpaTHbIN QUIbTP IS
KUJIKOCTH, WJTH K€ JKHJKOCTh HETOCPEACTBEHHO IOMANaeT B KOPIYC THAPABINYECKONH KOPOOKH
U IPOTEKaeT BJOJb YKA3aHHON OJHOM MM HECKOJNbKUX Ppa3leUTENbHBbIX IUIACTUH JJIs
KUJIKOCTU NPU OJIOKMPOBAHUN YKA3aHHOW OJHOW MJIM HECKOJBKUX Pa3[eNUTENbHBIX TUIACTUH
1151 5KUJKOCTH, U NMPOTEKAET K BBITYCKHOMY OTBEPCTHIO JIsl KUIKOCTU Yepe3 MPOTOUHbIN KaHA
ISl KUAKOCTH Pa3feNIUTENbHON IUIACTHHBI MM 4Y€pe3 CKBO3HOE OTBEPCTHUE Pa3AEIUTENIbHON
IUIACTUHBI, IPUYEM YKa3aHHAs KaKJash U3 YKa3aHHOW OJHOM MJIM HECKOJbKUX Pa3AeIUTENbHbBIX
TUTACTHH JJIS )KUAKOCTU MPEAOTBPAILAeT NPSMOI MOTOK JKUAKOCTU U3 BIIYCKHOTO OTBEPCTHUS IJIS
JKUAKOCTU K BBITYCKHOMY OTBEPCTHIO ISl JKUAKOCTHU, NPU 3TOM SKUAKOCTH MPUHYAUTEIBHO
LUPKYJIUPYET B KOPIyCE THUAPABJINYECKON KOpoOKH, TpyOa IJIsl OXJaXAAKoLIed BOIAbI W/WIN
MOJIOCTb JJIs OXJIXKAAIOIIeN BOJbI UCIIONb3YETCs ISl OXJIAXKIEHUS JKUIKOCTH, KOTJa KUIAKOCTh
NPOTEKaeT OT OXHOTO KOHIA K JPyroMy KOHLy, mnpudeMm psn U-oOpasHeIx Tpyo mus
OXJIAKJAIOIel BOAbI yBEIMUMBAET IUIOINAAb OXJAXAEGHHUA U YIydllaeT [OKa3aTelu
CTaOMIIBHOCTH OXJIAXKCHHUS.

B opgHOM wmIOCTpaTMBHOM BapuaHTE BbLIMIOJHEHUS CHUCTEMa aBTOMAaTHUYECKOIo
yIpaBiIeHUs] BbIPAOOTKOW HYAaCTHMYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOIOM, OCHOBAaHHAs Ha
npeoOpa3oBaHUM THIPABIMYECKUX HW3MEPEHUH, COAEpKUT CKPEOKOBBIM KOHBEHEp U TOMY
nogo0HOe, YCTAaHOBJIGHHBIM Ha HWJKHEH YacTH KOpPIyca MAIIMHBL, XOJOBOH KPOHIUTEHH
COAEPIKUT HIKHIOK IIACTUHY M TOMY NMOJOOHOE, CHJIOBAasl 4acThb KOPIyCa MAIIHWHBI COAEPIKHUT

HUKHIOKO TIIACTHUHY U TOMY HO)IO6HO€, 4acThb HMJKHEW ILIACTHUHBI XO0a0BOI0 KpOHLHTeI‘/'IHa u
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HIDKHSS TUIACTMHA CHJIOBOM 4YacTH KOPIyca MAIIWHBL, NPOTHUBOMOJIOXKHAS CKPEeOKOBOMY
KOHBelepy, MMeeT KaHajl yrojbHOW MPOXOAKH, NMPU 3TOM KOJUYECTBO TPAHCHOPTUPYEMOTO
MaTepuasa yBeIUYMBAETCs, NN HUXKHsIS MJIACTUHA XOAOBOIO KPOHIUTEITHA U HUJKHSS IUIACTHHA
CHJIOBOH HacTH KOpIyca MAaIlWHBbI YCTAHOBJIEHBI BOJIM3M CKpeOKOBOrO KOHBeWepa, BbICOTA
KOpIyCa MAlIWHBbl YMEHBINAETCS A1 KONaHUsl HU3KOPACIIONOKEHHOIO MaTepuana;, Ui KOpIyc
MAaIIUHbl YCTAHOBJICH B BBIMYKJIOW (OpMe, AJIMHA Y3KOH BBIMYKJIOH YacCTH BBIMYKJIOH (HOpMBI
NpUOIU3UTENIHO PaBHA JUIMHE KOPIYCYy KOpPOOKM KOmarolned 4acTu, JAJIMHA KOpIyca KOpOOKH
KOTAoIIeH YacTH YKOPOU€Ha Uil YMEHBIIEHUs Beca KOMAKoLIell YacTH, IHUpoKas JJIMHHAS 4acThb
BBIMYKJION (opMbl OObIIe, YeM y3Kas BBINYKJIas YacThb BBINYKJIOH (OPMBI, CHIa OMOPbI U
NPOTUBOyAApHAas TIpaBUTALMsl KOPIyCca MAallIWHBL, MAEWCTBYIOIIME HA KOMAMIIYK YacTh,
YBEJIMYUBAIOTCS, 4 MONEPEYHOE PACTATMBAIOLIEe YCHINE KOMAMOLIEH 4acTH, JEHCTBYHOLEE Ha
KOPITyC MAaIlIMHBI COOTBETCTBYIOIIUM 00pa3oM YMEHBIIAETCs, INHPHHA BBIMTYKIOH YacTH
BBIMYKJION (pOpMBI MPHONM3UTENBHO PaBHA LIMPUHE CKPEOKOBOrO KOHBEWEpa, HIKHSS YacTh
BBINTYKJION YacTH BBIMYKJIOH ()OPMBI YCTAHOBJIEHA BOJH3U CKpeOKOBOrO KOHBeHepa, MM KaHal
YTOJIbHOW MPOXOAKH YCTAHOBJIEH MEXIY HIKHEH YaCThIO BBINYKJIONH YacTH BBITYKJION GOPMBI U
CKpeOKOBBIM KOHBEHEPOM, MaTepHall, BbIKONMAHHBIA KOMAIOIIEH YaCcThIO, TPAHCIIOPTUPYETCS M3
o0JracTi KonaHus CKpeOKOBBIM KOHBEHEPOM Uepe3 BBIMYKJIIOE MOJI0e MPOCTPAHCTBO.

B opgHOM WIMIOCTPaTUBHOM BapUaHTE BbBIMOJHEHUS CUCTEMa aBTOMATHYECKOIO
yIpaBJeHUs] BBIPAOOTKOW YaCTUYHO MPSMBIM M YAaCTUYHO OOpAaTHBIM XOIOM, OCHOBAaHHAs Ha
npeoOpa3oBaHUM THUAPABIUYECKHX H3MEPEHHH, CONEPXKUT OJEMEHT JJIsl  PaCHbUICHUs
OXJIXKIEHHOH BOAOH M TOMy NHOAOOHOE, YCTAHOBJIEHHBIH HAa KOPOMBICIE HJIM Ha BO3BPATHO-
NOCTYMAaTEeIbHONW yOapHOW KOpoOKe WM Ha KOPIyCce MAIUMHBL, TPUYEeM JJIEMEHT st
pacrhbUIeHHsT OXJIAKICHHOW BOJOW CONEPXKHUT TPyOy A PaclbUICHHUs] OXJIAXKIEHHOH BOIOW
W/WJIK PacTbUINTENb U TOMY MOAOOHOE, TIPU 3TOM TpyOa JUIsl pacIbUICHHsT OXJIAXKIEHHON BOIOH
NPOXOIUT Yepe3 TNOJOCTh THIPABIUYECKOH TPyObl BO3BPATHO-NIOCTYNATEIBHOTO YIAPHOTO
OMOPHOTO KPOHINTEHHA W COeqUuHEHa C TpyOOH IUIsl OXJIaKAAroINel BOIbL, WU Tpyda Juis
pacIblUIeHHsT OXJIAKACHHONW BOJIOM COEMHEHA ¢ KOMAIOLIEeH YacThI0, W TPyOa sl paCIbUICHUS
OXJIAYKIEHHON BOJOW YCTaHOBJIEHA HA KOPITyCE MAIIUHBI U TOMY ITOOOHOE.

B onHOM MIUTIOCTPAaTUBHOM BapHUaHTE BBITIOJHEHUS KOPITYC MAIIUHBI COAEPKUT pabouyro
wiatpopMy yrpaBieHus, npudeM padouas miardopMa YIPaBJIEHUs COAECPKUT pPadOUyro
miarGopMy yHIpaBJIeHUsT KOPIYCOM MAIIMHbI W/WiIM padouyro 1iatGopMy AUCTAHIHOHHOTO
yOpaBI€HUs W TOMY IMOJOOHOE, MpPH S5TOM, KOrJa HCIosip3yercss pabodas muardopma
yIpaBJI€HUs KOPIYCOM MAIIWHBL, padodas ruiardopma YIPaBICHUS KOPIYCOM MAIIWHBI U

FI/II[paBJ'II/ILIeCKI/II‘/'I HaCOC YCTAaHOBJICHBI CJIEBA U CIIpaBa WJIH YCTAHOBJICHBI CICPEAN U C3aU, WUJIH,
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KOIJla MCIOJb3yeTcs: paboyasi miathopMa TUCTAHIIMOHHOTO yIpasiieHus, padodas ruiatdopma
IUCTAHIIMOHHOTO YIpPAaBJIEHHs yCTAHOBJIEHA Kak pabouas muargopma AMCTAHIIMOHHOTO
YIPaBJIEHUS C 3JIEKTPONPUBOIAOM HJIM YCTAHOBJIEHA Kak padouasi miuatdopma AUCTAHLUOHHOTO
yOpaBIeHUs] C THAPABIMYECKUM TPUBOAOM; Korma pabouas matgopma yhpaBieHHs WU
THAPABJINYECKH HACOC YCTAHOBIICHbI ClieBa M CIpaBa, Mexay padoued raTtdopmoit
yIPaBJIEHUS] U TUAPABIMYECKMM HACOCOM YCTAHOBJIEHA YCHIIEHHAst peOpHCTas TUIACTHHA U TOMY
nonoOHOoe, MpHYeM yCUJIeHHass peOpucTasi TMIACTHHA BBIMOJHEHA ¢ BO3MOXKHOCTBIO YCHJICHUS
YHapOYCTOﬁHHBOCTH U TPOYHOCTH Ha PacCTAXKEHUE KOpIyCa MaAllWHbI, IPHU 3TOM CUCTEMA
ABTOMAaTHYECCKOTO YIIPaBJICHUA Bpra6OTKOfI YaCTUYHO MNPAMBIM U YaCTUYHO O6paTHbIM XOO0M,
OCHOBaHHAas Ha TNPeoO0pa3OBaHUM THIAPABIMYECKUX H3MEPEHUH, COHEPIKHUT YCTPOHUCTBO
AUCTAHLOUOHHOI'O YIPABJICHUA THUAPABINYCCKUM TMPUBOAOM H TOMY HOI[O6HOC, npruyieMm
YCTPOWUCTBO AMCTAHLIMOHHOIO YMNPABJICHUs TMAPABIMYECKUM MPUBOAOM COIEPKUT YCTPONUCTBO
AUCTAHOUOHHOTO YMHPABJICHUA THAPABIUYCCKUM MPUBOAOM 3aKPLITOroO TUIA HIIN yc’I‘pOfICTBO
AUCTAHIUOHHOT'O YIIPABJCHUA THAPABINYCCKUM MPHUBOAOM OTKPLITOI'O TUIIA U TOMY HOI[O6HO€;
KOorga HCMOJIb3yCTCA YCTpOfICTBO AUCTAHLUOHHOI'O YIPAaBJCHUA THAPABIUNYCCKUM IIPUBOIOM
3aKpPbITOroO THIIA, YCTpOﬁCTBO AUCTAHLIUOHHOI'O YIPABJICHUA TUAPABINYCCKUM MPUBOAOM
3aKPBITOTO THUMA COIAEPKUT THAPABIMYECKHA HACOC 3aKPBITOTO THIIA, TUAPABINYECKYIO TpPyOy,
HArHETATeNbHbIM HACOC, NMJIOTHBIM KkianmaH u  padouyro miaTgopMmy AUCTAHIIMOHHOTO
yOpaBJIeHUS] C TUAPABIMYECKHM TMPUBOIOM 3aKPBITOTO THUIIA U TOMY MOAOOHOE, MpHYeM
ruapaBinyeckas TpyOa COeIuHEeHa C MWIOTHBIM KJIAMaHOM M THAPABIMYECKUM HACOCOM
3aKPBITOTO THIA U TOMY NMOAOOHBIM, HATHETATEJbHBINA HACOC U MUJIOTHBIM KJIaNaH yCTaHOBJIEHBI
Ha paboueii aThopMe TUCTAHIIMOHHOTO YIPABJIEHUS C THAPABIUYECKUM TIPUBOIOM 3aKPBITOTO
THIIA, MMJIOTHBIN KJIallaH COACPIKUT XOI[OBOfI MIJIOTHBIN KJIAIIaH U MUJIOTHBIN KJIanaH Bpry6KI/I u
TOMY MONOOHOE, MPUYEeM XOIOBOW MUJIOTHBIN KJIaTlaH yIPABJISIET XOMOBOH CKOPOCTBIO KOpIyca
MAIIWHbI, MHJIOTHBIA KJIaaH BbIPYOKH YIPAaBIsET KOJUYECTBOM BbIpyOaeMoro marepuaia
KOMAOIIEH YaCThiO, WIIM, KOTMa HCIOJb3YEeTCs YCTPOWCTBO AMCTAHIIMOHHOTO YIIPaBIIECHHS
TUAPABINYECKUM IPUBOAOM OTKPBITOrO THMNA, YCTPOHCTBO AHMCTAHLIMOHHOIO YIPABJICHHUS
THIPABIMYECKAM TPUBOJIOM OTKPBITOTO THIA COAEPXKUT PEryJUpyeMblii 1Mo o0beMy
FI/II[paBJ'II/ILIeCKI/Iﬁ HAaCcOC OTKPBLITOTO THIIA, LIYBCTBI/ITe.]'II:;HI:;II\/'I K Harpys3ke MHOFOXOI[OBOI\/'I
PeryJNUPYIONMUI KJIaNaH, THAPABINYECKYI0 TPyOy, HarHETaTeNIbHbIN HACOC, MUJIOTHBIA KJIalaH u
pabouyro miaThopMy IHCTAHLIMOHHOTO YHPABJIEHUS C THAPABIMYECKUM MPUBOIOM OTKPBITOTO
TUNA W TOMY IMONOOHOE, MpPUYEeM THApaBIWYeCKas Tpyda COeNMHEHa C MHOTOXOJOBBIM
YOPaBJIAKIINUM KJIAIIAHOM, IMWJIOTHBIM KJIAIIAHOM W THUAPABIUYCCKMM HACOCOM HU TOMY

no0OHBIM, HArHETATEIBHBIN HACOC U MIJIOTHBIN KJIANaH YCTAaHOBJIEHBI Ha padoueli muiatdopme
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AUCTAHLIMOHHOIO YIPABJIECHUS] C THAPABIWYECKMM IPUBOAOM OTKPBITOIO THWIIA, MUIOTHBIA
KJIaTaH COAEP KUT XOAOBOM MUIOTHBIH KJIanaH U MUJIOTHBIN KJ1anaH BeIPyOKH U TOMY OAOOHOE,
IIPUYEeM XOAOBOM MUJIOTHBIA KJIAMaH YIPAaBJAET XOMOBOM CKOPOCTBIO KOPIyCa MAIIUHBI,
NIJIOTHBIM KJIamaH BBIPYOKM YINpaBisieT KOJWYECTBOM BbIpyOaeMoro mMarepuajia KOMarolien
4aCThIO, YCTPOUCTBO JUCTAHLIMOHHOTO YNPAaBJICHUs FMAPABIMYECKUM MPUBOAOM JUCTAHLIUOHHO
YIpPaBJIsieT SKCKABATOPOM IYTEM YIIPABJEHUS TUAPABINYECKUM MPUBOJIOM, KOTOPOE SIBISIETCS
NpOCTbIM, O€30MacHbIM W  HANEKHbIM, C BBICOKOW 3((QEKTUBHOCTBIO W  OTIMYHOH
TEXHOJIOTHYHOCTBIO.

Knanan nocienoBaTenbHOCTH W HAINpPABIEHHBIN KjanmaH ¢ I'MAPABINYECKUM NPUBOAOM
UCTIONIB3YIOTCSI B y3Jie COOPKH WMJIM UCIIOJIb3YEOTCSI MyTeM (POPMHPOBAHUS MOCIEN0BATEIBHOTO
KOHBEPCHOHHOIO BCTABHOIO KJjalaHa, WIM KIJIANaH IOCJIENOBATENbHOCTH, pPENyKLHOHHbIN
KJIATlaH ¥ HaNpaBJIEHHBIN KJIAMAH C THAPABINYECKUM MPUBOJOM HCIOJB3YIOTCS B y3Jie COOpKH
WUIA UCTIONB3YIOTCS MyTeM (POPMHUPOBAHHS PENYyKLIMOHHOTO PEBEPCHBHOIO BCTABHOIO KJIAIAHA,
WUIM aKKyMyJISITOp 3HEPruH, KJANaH [OCJIe0BATEIbHOCTH, PEAyKLHOHHBIA KjlanaH |
HANpaBJIEHHBIH KJaNaH C TUAPABIMYECKHM IPHBOAOM HCIIONB3YIOTCS B y3Jie COOPKH HIIH
UCTIONB3YIOTCST TyTeM (OPMHUPOBAHMS TOCJIENOBATENBHOTO PEAYKLUOHHOTO PEBEPCUBHOTO
BCTAaBHOI'O KJIAIIaHA C HAKOIUIEHUEM SHEPIHUH.

Kopryc MamuHbl AOMOJHUTENBHO COAEPKHUT MOABEMHBIA THAPABIMYECKUN LIWJIMHIP
KOMAOIIEH YaCTH U TOMY MO00HOE, MPUYEM MOIBEMHBIN T'UAPABIMYECKUN IMIUHAP KOMAKoLIeH
YaCTU COAEPKUT OAMHAPHBIM MOABEMHBIN TMAPABINYECKUN LUIMHAP KOMAKLIEH 4acTH WU
ABOMHON TOABEMHBIM T'MAPABIMYECKUN LUIUHAP KOMAKWIEH 4YacTH, NpU 3TOM, KOrna
UCIIONIb3Y€ETCsl IBOWHON MOJBEMHBIN TMAPABIMYECKUN LMIMHAP KONAKOLIEH YacTH, KOMAKIast
YaCThb COAEPYKUT KOMAKUIUN ABUraTeNb, ABOHHONW MOABEMHBIA THAPABIMYECKUN LUIUHAP
KOMAIOIIEH YaCTU CONEPIKUT JIEBBIN MOABEMHBIN MMAPABINYECKUNA HUINHAP KONAKOLIEH YacTu U
NPaBbIii TOABEMHBIA THIPABINYECKUN LMIMHAP KOMAIOIIEH YacTH U TOMY IMONOOHOE, MpHYeM
JEBbII TOABEMHBIA T'MAPABIWYECKUM LWJIMHAP W MPaBblii MOABEMHBIM T'MAPABINYECKUI
LUJIUHAP YCTAHOBJIEHBI C ABYX CTOPOH KOMAKOILIEro ABHUraTelsi, KOPNYyC MAllWHBI UMEET JIEBbIN
HAIpPaBJSAOIUNA 3J€MEHT IMOABECKU KOMAKIEed 4YacTH W MPAaBblil HANPABISAIOIIUI 3JIEMEHT
MOJBECKU KOMAMOIIEH YaCTH U TOMY MOJOOHOE, KOMArOIasl YacTh UMEET JIEBbIH HANPaBIISIFOIIUN
3JIEMEHT MOABECKH KOpIlyCa MAIIWHBI M COOTBETCTBYHIOINUNM €My IIPaBbI HANpPaBJSIOLIHN
3JIEMEHT TOABECKH KOPIyCa MAIIMHBI U TOMY IOXOOHOE, KOPIYC MAILIUHBI TaKXXe COAEPIKHUT
JIEBYK0 HAMNPABJIAIOLIYIO INTAHTY sl MOABEMAa KOMAKILIEH 4YacTU W IMPAaBYH HAMPABIIIOLIYIO
IITAHTy U MOJBbEMa KOMAMIEH 4YacTH U TOMY NOAOOHOe, MpHyYeM JieBas HaIlpaBIISIOINast

mTaHra ajsa [noabEeMa KOHaIOH_Ieﬁ HaCTu MOpOXOAUT HACKBO3b MU COCAHWMHCHA C JICBBIM
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HAIPaBJSIOLIUM 3JIEMEHTOM MOABECKU KOMAOLIEH YaCTH U C JIEBBIM HAIIPABJISIOLIUM 3JIEMEHTOM
MOABECKM KOPIyCa MAallMHBI, a MIpaBas HAMPaBJSAIOLIAs LITAaHra s NOABbEMa KOMAKLENH 4aCTH
MIPOXOAUT HACKBO3b U COEAMHEHA C MPAaBbIM HAINPABJSIOLIUM 3JIEMEHTOM MOJBECKU KOMAOIIEH
YaCTU U C IIPABbIM HAMPABJSAIOLINM 3JIEMEHTOM MOIBECKU KOPITyCa MALINHBI, JIEBbIN MO BEMHbBIN
TUPABIMYECKUN LUIMHADP KOMAKOINEH 4acTU U MpPaBbli JIEBbIH MOABEMHBIM T'MAPABINYECKUIN
LUJIUHAP KONAKIIEH YaCTU YCTAHOBJIEHBI MEXKAY JIEBBIM HAIMPABJISIOIIUM 3JIEMEHTOM MOABECKU
KOMAIOIIEW YaCTH U MPABBIM HAIMPABISAIOIINM 3JIEMEHTOM IMOABECKH KOMAKOLIEH 4acTH, NPUYEM
JIEBBII MOABEMHBIA TUAPABIMYECKHNA LMIMHAP KOMAKOMIEH YacTH YCTAHOBJIEH BOJIM3H JIEBOTO
HAIPaBJISAIOLIErO 3JEMEHTA MOABECKHM KOMAIOLIEH YacTH, NPaBblii MOABEMHBIN M'MAPABINYECKUN
LIJIMHAP KOMAOIIEeH YacTH yCTAaHOBJIEH BOJM3M IPABOrO HAIPABISIOLIETO 3JIEMEHTA MOJBECKH
KOMAINEH YaCTH, OAWUH KOHELl JIEBOrO MOABEMHOIO TMAPABIMYECKOrO LMIMHAPA KOMAKOLIEeH
YaCTH 3aKPEIUIeH Ha KOPIyCe MALIMHBI WIM 3aKPEIUICH Ha KOMAIOLIEe 4aCcTH, KOr[a OAUH KOHell
JEBOr0 MOABEMHOIO T'MIPABIMYECKOrO LMJIMHAPA KOMAMOIIEH 4YacTH 3aKPeIUIEH Ha KOPIyC
MAIIUHBL, MOABEMHAsl KOMAKWlas 4YacTb HMEET JIeBbII COEJUHUTENBHBII HAKOHEYHUK
MOABEMHOIO MAaCJSTHOTO LWIMHAPA, KOTAa OJUH KOHEL MPaBOro MOABEMHOIO MUAPABINYECKOrO
LUJIMHAPA KOMAKLIEH 4YacTH 3aKPEIIEH HAa KOPIyCce MAallMHBIL, MOABEMHAs KONAroIas 4acTb
UMEET IPaBblil COEAUHUTENbHBIM HAKOHEYHUK IMOABEMHOIO MAC/IsIHOTO LMJIMHAPA, JIEBBIA
NOABEMHBINH THAPABINYECKUN LUJIMHAP KOMAKOIIEeH YacTH CONEP’KUT COCOUHUTENbHBIA ITH(T
JEBOTO TMOJBEMHOTO MACISHOrO LMJIMHIApPa M TOMY IOAOOHOE, TNPaBblii MOABEMHBIN
THAPABJINYECKUH LMJIMHAP KOMAIOUIEH YacTH COAEPXKUT COENUHUTENbHBIH MTHQPT MPaBOro
HNOABEMHOTO MACJITHOTO IIMJIMHAPA U TOMY TOAOOHOE, IPUYeM COSIUHUTENbHBIN ITH(T JIEBOrO
MOABEMHOIO MACJISIHOTO LUJMHAPA NPOXOAUT HACKBO3b M COEAMHEH C JIEBBIM IOABEMHBIM
TUAPABINYECKUM LWJIMHAPOM KOMAKOUIEH YaCTU U C JIEBbIM COCOUHUTEIbHBIM HAKOHEYHHKOM
NOJBEMHOTO MACJITHOTO IMUIMHIPA, COEAMHUTENIbHBINA ITU(T MPABOr0 MOIBEMHOTO MACJISTHOTO
LUJIUHAPAa NPOXOAUT HACKBO3b M COEOUHSETCA C MPaBbIM MOABEMHBIM T'HAPABINYECKUM
LUJIUHAPOM KONAKIIEed 4YacTH U C MPAaBbIM COEAUHUTENBHBIM HAKOHEYHHUKOM MOABEMHOIO
MAaCJITHOTO IHMJIUHIPA, TPU 3TOM, KOTrZla HEOOXOOUMO MOAHATH KOMAOLIYIO YacTh, KOMAKOIIAs
4aCTb OJHOBPEMEHHO MOJHUMAETCA JIEBBIM IOABEMHBIM T'MIPABINYECKUM LUIUHAPOM
KOMAWIIEeH 4YaCTH U MPaBbIM MNOABEMHBIM THAPABIMYECKUM LMJIMHAPOM KOMAKOINEH 4YacTH,
IpPUYEM JIEBbI HANPABJSIFOLIIUMNA 3JEMEHT TMOABECKHM KOpIyCa MAallHWHBI IEePEMELaeTCs
CKOJIbXKEHHUEM BBEPX BIOJIb JIEBOM HANpPABIAIOIIEH WITAHTW AJ1 MOABEMA KOMAKOIIEW 4YacTH,
MIPaBbIi HANPaBJSIOIUNA JJIEMEHT MOJABECKHM KOPITyCa MAaIIHUHBI MEPEMEIIAETCs] CKOJIbKEHUEM
BBEPX BJOJIb NMPABOM HAINpPABJSIOLIENH IITAHTU AJI1 MOABEMA KOMAKOIIEH YacTH, NPUYEM JIEBas

HallpaBJIAOIIAs MITaHra AJisi IOABEMA KOHaIOLLIefI HaCTH U IpaBasi HAIIPaBJIAKOIIAA IITAHra JJI
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NMOJIbeMa KOTAIOIIEH YaCTH BBIMOJHEHBI ¢ BO3MOXKHOCTBIO (PMKCHUPOBATH HAMPABJICHHE BJIEBO-
BIIPABO CKOJIb3SIIIEN KOMAILIEH YaCTH, IIPU 5TOM JIEBbIM MOJABEMHbIN MMAPABINYECKUN UIHHIP
KOMAKIIEHW 4YacTH M IMpPaBbli MNOABEMHBIM TMAPABJIMYECKUM LWIMHADP KONAKOUIEH 4YacTu
NOJAEPKUBAIOT TMOJBEMHYIO KOMAKOINYK YacTh, 4YTOOBI 0O0ECMeYUuTh CTAOWIIBHBIN MOIBEM
KOMAOIIEH YacTH, BBICOTA KOMAHUs KOMAIOMIEeH YacTH yBEJIWYMBAETCS WM TTyOWHA KOTaHHS
KOMArOLIEeNH YaCTH YBEJIUUUBAETCA.

MacnsHplli LUIMHAP COAEPKUT TEJECKOMUYECKU MACisiHbIA LWJIUHAP KOPOMBICHA
W/WIM MACJISIHBIA LMJIMHIP TOBOPOTAa KOPOMBICIA W/WIIM TMONBEMHBIA MACISIHBIA LUAJTHHID
KOPOMBICJIA, TTPUYEM aBTOMATHYECKOE YCTPOUCTBO MPSIMOTO M OOPATHOIO X011a, OCHOBAHHOE Ha
npeoOpa3oBaHUU THIPABIMYECKUX U3MEPEHHI, YCTAHOBJIEHO HA TEJIECKOMMYECKOM KOPOMBICTIE
WM YCTAHOBJIEHO Ha KOPMYyCE€ MAlIWMHbI UJM YCTAHOBJEHO HA KOMAOLIEW 4YacTH, NepeaHui
KOHEL[ TEJECKOMUYECKOr0 KOPOMBIC/IA OCHAIIECH KOMAauled TOJIOBKOM, aBTOMAaTHYECKOE
YCTPOHCTBO TPSIMOTO U OOpPaTHOrO XOJa, OCHOBAHHOE Ha TpeoOpa3OBaHUM TUIAPABIUIECKUX
WU3MEPEHUI, YIpPaBJseT MAC/SIHBIM LUJUHAPOM KOPOMBICJIA WJIM XOAOBBIM JBUraTeIeM, KOraa
yCUIINE TEJECKOMMYECKOTO KOPOMBICIIA, BBIIBHHYTOTO M YIHPAETCS B MaTepHall, OOJbIIe, YeM
yCWIINE PACTSDKEHUS MACSTHOTO LHJIMHAPA KOPOMBICTA, M BO3HUKAET M30BITOYHOE JaBJICHHE,
ABTOMAaTUYECKOE YCTPOMCTBO MPSIMOIO M OOPAaTHOTO XOHa, OCHOBAHHOE Ha MpeoOpa3oBaHUH
THJIPABIMYECKUX HM3MEPEeHUMN, BBIIOJHEHO C O0ecrnedYeHueM BO3MOXKHOCTH TePeMeIleHHs
THIPABIMYECKOrO0 Macja B MOJOCTh OOpPaTHOrO XOJa MACHSIHOTO IMJIMHAPA KOPOMBICTA |
obecrieyeHns: BO3MOXKHOCTH BBITIOJTHEHUS] OOPATHOrO XOJa TEJECKOMUYECKUM KOPOMBICIIOM, B
5TOT MOMEHT NPOHCXOOUT COpPOC U3OBITOYHOrO JAaBJICHHS B TOJOCTH MPSIMOTO XOJAa,
TUAPABJINYECKOE MACJO TMepeMeIlaeTcss B TMOJOCTh MPSIMOTO XOJa, M TEJECKONMUYEeCKOoe

KOPOMBICJIO BBITATUBACTCA BHCPEHN, WU Korga ycCuJIME€ KOpmnyca MalluHBI, KOTOprfI

,
NPOJIBUTAETCsl BIIEPEA M YIIHPAETCS B MaTepuall, OONbIIe, YeM YCHIIUE XOIOBOTO IABUTATENs, U
BO3HHMKAET M30BITOYHOE NABJICHHE, AaBTOMATHYECKOE YCTPOHCTBO MPSIMOTO W OOpPaTHOrO XOna,
OCHOBaHHOE Ha MPeoOPa3OBAHMU THIPABJIMYECKUX H3MEPEHUH, YIpPAaBISIET MepeMeLIeHUEM
XOJOBOTO JIBHUTATeNll B OOpPAaTHOM HampaBiieHUH, H30BITOYHOE MAaBlIEHHE COpachIBaeTCsl M
XOJIOBOH JBUTaTeNb MPOJABUraeTcsl BIEpEeA, WIM B COOTBETCTBHU C TBEPAOCTBIO MaTepuaa,
KOTOPBIII HEOOXOOMMO BBIKOIATh, OIpPEAENseTcss HOPMAaJbHOE 3HAUEHUE NABJICHUS KOIAHUS
KOMAOIIETr0 IBUTATENs, 3HAUSHHNE ABJICHUS B MACISTHOM LIMJIMHAPE KOPOMBICIA MOXET OBbITh
COTJIACOBAHO C HOPMAaJIbHbIM 3HAa4Y€HHEM JaBJIEHUS KOMAHUS KOMAIOLIEro ABUraTels, KOoraa
KOIAoIasi FOJIOBKA MOBOPAYMBAETCs BJIEBO U BIPABO U KONAET YPE3MEPHO TBEPJbI MaTepual,

a4 3HAQUCHUE OaBJICHHsA KOIIAIICTO ABUIAaTCIIA ABJISACTCA I/136I:;ITOLIHIJIM, aBTOMAaTHYECKUU

TEJNEeCKONMYECKUI MEeXaHHW3M MAaCJsIHOTO LIWIMHAPA, OCHOBaHHBI Ha IpeoOpa3oBaHUU
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TMIPABIMYECKUX H3MEPEHHUH, BBINOJIHEH C OOeCleYeHneM BO3MOXKHOCTH  BBITIOJHEHHS
MACJISTHBIM IIMJIMHAPOM TIOBOPOTA KOPOMBICJIA OOpaTHOrO XOia, KOMAIOIIUI JBUraTelb He
MOBPEXKAAET KOMAOIIUNA 3JIEMEHT H3-3a TOrO, UYTO KOMAKOLIUN JBUraTeslb HE OCTAaHABIMBAETCS
U30bITOUHBIM JABJICHHEM H3-3a KONAHWs YpPe3MEepHO TBEPAOrO MaTepHaja, IpH OSTOM
ONpeAeNieHne  TBEPAOCTH  BBIKONAHHOTO  MaTepuajga  AOCTUIaeTCs  aBTOMAaTHYECKUM
TEJeCKONMMYECKUM MEXaHH3MOM MACJISIHOTO LMJIMHIpPA, OCHOBAHHBIM Ha MNpeoOpa3oBaHUU
THIPABIMYECKUX M3MEPEHUN MPU BBIMOJIHEHUH MPSIMOTO U OOpPAaTHOTO YIapHOTO BO3ACHCTBUS,
pe3aHuu BJIEBO U BIIPABO, & TAK)KE MPOLIECCA BBIKANbBIBAHUS BBEPX U BHU3 KOMAOIIEH rOJIOBKOM,
IPU 5TOM KOMAOINasi 4acTb, MACJSIHBIM LMIMHAP KOPOMBICHIA, XOJOBOW IBUTAaTelb U TOMY
nopoOHOe 3aIUINEHbI 3apaHee.

ITone3neple 3(pPeKTsl HEKOTOPBIX BAPHAHTOB BBHIMOJHEHUS] HACTOSIIETO H300pETEHHs
CJIENYIOIIHUE.

1. ObGecrieunBaeTcsi BO3SMOKHOCTh MEHBIIETO JABICHHS aBTOMATUYECKOI'O yCTPOHCTBA
npsIMOTO U OOpPaTHOTrO XOJa IBUTATENs, OCHOBAHHOI'O Ha MpeoOpa30BaHWUU THAPABINYECKUX
U3MEPEHUH, YeM 3Ha4YeHHE [aBJICHHS KOIMAIOIIEro IBUTATeNsl B COCTOSHUM H30BITOYHOTO
JaBIEHUs, WIA O0ECreunBaeTCsl BO3MOXKHOCTb MEHBIIETO JaBJIEHUS aBTOMATUYECKOTO
TEJIECKONMMYECKOr0 YCTPOMCTBA MACISIHOIO LWJIMHAPA, OCHOBAHHOTO Ha IpeoOpa3oBaHUU
TUJIPABIMYECKUX M3MEPEHUN BO3BPATHO-MOCTYNATEIbHOIO YAAPHOTO BO3ACWUCTBUS, 4YEM
3HaUeHHE [ABJIEHUS KOMNAIOINEro JBUTaTeNli B COCTOSHUM W30BITOYHOIO JaBJIEHUs, WIN
obecrieunBaeTcsi BO3MOXKHOCTb MEHBIIEr0 AABJICHUS ABTOMATHYECKOTO TEJIECKOIMUYECKOro
yCTpOICTBA TMIPABIMYECKOrO LIWIMHIAPA, OCHOBAHHOIO Ha NMpeoOpa3OBaHUU THUAPABIMYECKHUX
U3MEpPEeHHH KOMaHus, 4YeM 3HaueHUe NaBJIeHUs] KOMAroIlero MacjassHOro LIUJIUHAPA B COCTOSIHUU
U30BITOYHOTO JIABJICHMS, KOTJAa KOMAIOIIMK JIBUraTelb BCTPEYAETCS C  IOBBILIEHHBIM
CONPOTHBJIEHHUEM, JaBJICHHE KOMAIOIIEro JIBUraTeNii MIHOBEHHO YBEIUYHBAETCS, YTOOBI
NIPEBBICUTh YCTAHOBIIEHHOE 3HAauU€HUE JaBJIEHUs, THUAPABINYECKOEe MAacjio TIOCTyNaeT B
HalpaBJIEHHBbIH KJamaH C TUAPABIMYECKUM IPHUBOAOM, INTOK KJjarnaHa TOJKAeTCcsl TakK, 4To
XOJIOBOH JIBUTATENIb HAUWHAET BPAIIAThCs B OOPATHOM HAIPABJICHUH, COCTOSIHIE CBEPXBBICOKOTO
JaBJIEHHUs] KOMAOIIEro ABHraTelsi cOpachlBaeTCs JIsl BOCCTAHOBJICHHS HOPMAJBHOTO 3HAYEHUS
JaBJIeHUs] AJi1 COBEPIIEHUS BO3BPATHO-NOCTYIATEIbHOIO YAAPHOIO BO3JAENHCTBUS, M INTOK
HaNpaBJIEHHOrO KJjarnaHa C TUApPaBINYECKUM IPUBOAOM MPUBOAUTCS B MCXOJHOE COCTOSTHHE,
MOSTOMY XOJIOBOM ABHUraTelb HAUMHAET BpallaTbCs BIEpes Ul NPOABM)KEHUs BIEpEN; WY,
KOIr7la KOMAIIIMHM JABUraTelb BCTPEUAETCS C TMOBBIEHHBIM COMNPOTHBJICHUEM, [aBJICHHUE
KOMNAIOWIEr0 JBUraTelsi MIHOBEHHO YBEJMYMBAETCS, YTOOBI MPEBBICUTH YCTAHOBIEHHOE

3HAQUCHUEC MOaBJICHUS, THUAPABINYCCKOC MaACJIO TIIOCTyIa€T B HanpaBneHan‘i KJjarmnaH ¢
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TUJIPaBIMYECKUM NIPUBOZIOM Yepe3 KJlamaH IMOCIe0BaTebHOCTH, IITOK KJIAaNaHa TOJNKAETCs TaK,
YTO XOJOBOH JBUraTeNb HAYMHAET BpalaTbCs B OOPaTHOM HANpPAaBJIEHUH, COCTOSHHE
CBEPXBBICOKOTO JIaBJICHUS KOMAIOIIEro JABMrareis cOpachiBaeTcs sl BOCCTAHOBIICHHS
HOPMAJIbHOTO 3HAYEHHUs [ABJIEHUS [JIs1 COBEPILUIEHUS BO3BPATHO-NOCTYNATENBHOIO YAAPHOTO
BO3JEICTBYs, XOOBOM JBUraTe/lb HAUMHAET BPAILAThCs BIEPEN Il IPOABUIKEHUS BIIEPEN; WIH,
KOrZla KOMAIINMKM JBUTaTelb BCTPEUAETCS C TIOBBILEHHBIM COMPOTHBJICHUEM, JaBJICHHUE
KOMAIOIIEr0 JIBUraTelsi MrHOBEHHO YBEJUYMBAETCS, YTOOBI MPEBBICHTh YCTAHOBJICHHOE
3HaU€HUE [aBJICHMs, TUAPABINYECKOE MacjlO IIOCTylaeT B HaIpaBJICHHbIN KlamaH C
TUJIPaBIMYECKUM IPUBOJIOM 4Yepe3 KJamaH MOCIeNOBAaTeNbHOCTH U PEeNyKLHOHHBIN KIalaH,
IITOK KJIalaHa TOJIKAETCS] TAK, YTO THAPABIMYECKOE MACIO IMOCTYMAeT B MOJOCTh OOPaTHOTO
XOJa MACJITHOTO LWJIMHApPA KOPOMBICTA, M IITOK IMJIMHIAPA BBINOJHSAET OOPAaTHBIA XOf,
COCTOSIHME  CBEPXBBICOKOTO  JIaBJIEHHMs  KOMAWOIIEro JBHrareist  cOpachlBaeTcss s
BOCCTAHOBJIEHMsI ~HOPMAJbHOIO  3HA4YE€HMsI JAaBJ€HUS JJd  COBEpLIEHHUs  BO3BpPATHO-
MOCTYNATEJbHOTO yJapHOIO BO3JEHCTBUS, WJIM, KOTZAa KOMAIOLIWI JBUraTelb BCTPEUAETCs C
MOBBILIEHHBIM CONPOTUBIIEHUEM, AAaBJI€HHE KOMAIOIIEro JBUTraTellsi MTHOBEHHO YBEJIWYUBAETCS,
9TOOBI MPEBBICUTH YCTAHOBJIIEHHOE 3HAUYEHHUE NABJICHUS, THAPABIMYECKOE MACJO IMOCTYIAeT B
HaNpaBJIEHHBbIM KJamaH C TUAPABIMYECKMM IPHUBOAOM 4Yepe3 aKKyMyJATOp 3HEpPruH, KjamnaH
NOCJIEOBATENbHOCTH U PEAYKLMOHHBIM KJamaH, INTOK KJIanaHa TOJNKAaeTcss TakK, 4TO
THAPABJINYECKOE Macyio o00ecredynBaeT BO3MOXKHOCTb BpAIEHHs XOJOBOTO IBHIraTeNls B
oOpaTHOM  HampaBJeHUH, O0eCHeYrMBaeTCs  BO3MOXKHOCTb  COpachlBaHMS  COCTOSIHUS
CBEPXBBICOKOT'O IABJIEHUS] KOMAIOLIEro JIBUraTelsi cOpachlBaeTcs, NMPU 3TOM OOECIIeYMBAETCS
BO3MOXKHOCTbH BPALIEHHsI XOJIOBOT'O IBUTATENIsl BIIEPE] JIsl MPOABUIKEHUSI BIIEPEN.

A: Knanan mnocnenoBaTeIbHOCTH B3aUMOJAEHCTBYET C HANpaBlIeHHBIM KJIAlaHOM C
THIPABIMYECKUM MPUBOAOM JIJIsi 00€CTeueHUs] TOUHOCTH BOCCTAHOBJIEHUS TIPSIMOTO U OOPaTHOTO
XO0Jla XOZOBOI'0 ABUTATENS HIIM 00ECTEUeHUs] TOUHOCTH BOCCTAHOBJIIEHHSI MIPSIMOTO U OOPaTHOTO
X0/1a TeJIECKOMUYECKOr0 MAacJISIHOTO LIMJINHAPA.

b: Knanan mnocnenoBaTeNbHOCTHM U PEAYKLHMOHHBIM KJamaH B3aUMOJAEHUCTBYIOT C
HANpaBJICHHbIM KJIAIAHOM C THUAPABIMYECKUM TPUBOAOM Uil OOECTEeYeHHsT TOYHOCTH
BOCCTaHOBJICHUSI TPSIMOTO M OOPAaTHOTO XOAA JABHTAaTeNsl WM TEJECKOMUYECKOrO MAaCISTHOTO
LWUIMHAPA, & TakXkKe Ui OOeCHeyYeHHs] BO3MOKHOCTH PETYJIHUPOBKH CKOPOCTH U PACCTOSHHS
BOCCTaHOBJICHHSI TPSIMOr0 M OOpPaTHOrO XOZa, KOrJa ABHUraTellb HAXOOUTCS B COCTOSHUH
M30BITOYHOTO JABJICHUS, WIM sl OOecreueHHs: BO3MOXKHOCTH PETYJHPOBKH CKOPOCTH H
PacCTOSIHUS BOCCTAHOBJIEHHSI MPSIMOTO U OOPATHOrO XO07a, KOTJa TEJIeCKONMNYEeCKUNH MacIsTHBIN

HUJIMHAP HAXOOUTCA B COCTOSIHUN U30BITOYHOIO JaBJICHUA.



26

B: AKKyMyJIsSTOp SHEpruM, KjamaH IOCIENOBATENbHOCTH M PENyKIMOHHBIN KIanaH
B3aUMOJIEHCTBYIOT C HAIPABJIEHHBIM KJIAIIAHOM C THAPABINYECKUM MPUBOAOM JUIsl OOeCIIeueHus
CKOPOCTH U TOYHOCTH BOCCTAHOBJIEHUSI MPSAMOrO M OOPaTHOro XOAa MAaCJSIHOTO LMJIMHApA
KOPOMBICJIA, & TakXe ANl 00eCnedeHns] peryaupoBKA CKOPOCTH M TOYHOCTH BOCCTAHOBIICHUS
npsAMOro M OOpaTHOro Xojaa INTOKA IWJIMHApPA, KOIJA MACHAHBIA IWJIMHAP KOPOMBICIA
HAXOIHUTCSl B COCTOSIHUM HM30BITOYHOIO AABJEHUs, MPH 3TOM aKKyMYJISATOP SHEPTHH, KaraH
NIOCJIEIOBATEIbHOCTH U HAMPABJICHHBIN KJIalaH ¢ THAPABIMYECKUM MPUBOAOM U TOMY MOTOOHOE
B3aUMOJEHCTBYIOT Uil o0ecrnedeHus: CTaOMIbHOCTH padoThl JBUTATeNsl M MOBBIIECHUS
s dexTuBHOCTU PAOOTHI TUAPABINIECKON CUCTEMBI.

I': brnaromapst yCTaHOBKE aBTOMATHYECKOIO YCTPOMCTBa MPSIMOrO M OOpaTHOro XOpa,
OCHOBAHHOTO Ha MpeoOpa30BaHUHU THAPABINYECKUX U3MEPEHHH, 00eCIIeunBaETCsS BO3MOKHOCTD
BBIITOJIHEHHSI TEJIECKOMUUECKUM MACISIHBIM LIFUIMHAPOM OOPaTHOTO XOna MpHU Neperpyske, Hiu
e obecreunBaeTcsi BO3MOJKHOCTD BBITIOJIHEHHSI IBUTATEIEM OOPAaTHOrO XOZa MPH Meperpyske,
TEJIECKONMMYECKUI MACIISTHbIN LMJIMHAP WIN ABUraTellb MTHOBEHHO COPACHIBAIOT PACTATHBAIOLIEE
YCHJIE€ CBEPXBBICOKOTO JABJICHMS, THIIPABIMYECKOE MACJIO TMOJAETCS B IMOJIOCTb PACTSKEHHS
TEJIECKOMMYECKOrO MACISTHOTO IIMIMHIPA, WM THAPABINYECKOE MACIO MOCTYIAeT BO BITyCKHOE
OTBEPCTHE MJII Maciia XOIOBOIO IBUTATENs, U INPU 3TOM JOCTUTAETCS aBTOMAaTHYeCKas
HenpepbiBHass paboTra mpsMOro M OOpaTHOrO XoOja, OCHOBaHHAas Ha mpeoOpa3oBaHUU
THAPABJINYECKUX H3MEPEHUII.

JI: Pabouee cocTosiHME, TPH KOTOPOM TEJNECKOIMYECKUI MACISHBIA LUIMHAD HIH
ABHUTaTeNIb YaCTO OCTAHABIMBAETCS HA IUINTEIBHOE BPEMs H3-3a MEPErpy3KH, TaK YTO CEPhE3HOE
MOBPEXKIACHUE HE MOXET ObITh YCTPAHEHO, M3MEHSETCs, U CPOK CIYKOBI TEJIECKOMUYECKOTO
MACJISTHOTO LMJIMHPA WA ABUTATeNIs] 3HAUUTEJIbHO YBEIHYNUBACTCS.

E: T'mgpaBnuueckoe MaciO HCMIOJb3YETCS B KAdeCTBE WCTOYHMKA CHUTHAjda JJis
BBITIOJTHEHMSI TTPeoOpa3OBaHUsT SHEPTHH, NEUCTBYIOIIEr0 TakKUM 0O0pa3oM, 4ToObI 00eCreduTh
ABTOMATHYECKOE M3MEPEHHE, aBTOMATHYECKOEe NpeoOpa3oBaHUE 3HEPIHH, ABTOMATUYECKYIO
Oydepuzanuro M aBTOMATHYECKOE BOCCTAHOBJIGHHE pPa0OThl KOMAKOILIEro YCTPOHCTBA W
HKCKaBaTOpa, MPU 3TOM OPUTHHAIBHOE 3JIEKTPUUECKOE YIIPABICHHE KOMAKLINM YCTPONCTBOM U
HKCKAaBATOPOM 3aMEHSIETCS] CHUCTEMOW aBTOMATHYECKOTO YIPaBJIEHUs BBIPAOOTKOW HYaCTHYHO
OpSIMBIM M YaCTHMYHO OOpAaTHBIM XOJOM, OCHOBAHHOW Ha MpPeoOpa3OBaHUH THAPABIMYECKUX
U3MEpEHUH, PU STOM CHUCTEMA aBTOMATHYECKOTO YIpPaBJeHHs BbIPAOOTKOH YaCTHYHO MPSIMBIM
U 4aCTUYHO OOpaTHBIM XOAOM, OCHOBAaHHAs Ha NMPeoOpa30BaHUU T'MAPABIMYECKUX U3MEPEHUH,
HUMEET MEHbINE 3JIEMEHTOB, 3aHUMAeT MAJICHbKII 00bEeM, UMEET MPOCTYI0 KOHCTPYKIIHIO, UMEET

BBICOKYIO YIapOYCTOMYHMBOCTb, CHJIBHYIO 3aIUTy OT TEPEerpy3o0kK, BBICOKHH KO3 PUIHEHT
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0€30MacHOCTH, HU3KYK0 CTOMMOCTb HM3TOTOBJIEHMS, YPE3MEPHO MAJyH CTOUMOCTh U 00BbeM
00CIy>KUBaHUs, & TAK)KE JITUTEIIBHBIN CPOK CITYKOBI.

2. B cooTBercTBUM € TBEPAOCTBIO MaTepHaja, KOTOPbIH HEOOXOOUMO BBIKOIATH,
ONPENEISAOT HOPMAJIbHOE 3HAYEHUE AABJICHUsS] KOMAHUS KOMNAKOIIEro IBUraTels, a 3Ha4eHHE
JaBJIEHUS] XOIOBOTO JBUTATENsl PETYJIMPYIOT TaKMM O0Opa3oM, 4TOOBI OHO COOTBETCTBOBAJIO
HOPMAaJIbHOMY 3HA4Y€HHUIO JIaBJICHUsI KOMAHUsl KOMAIOIIEro ABUraTelis, MPUYeM, KOIrja 3Ha4eHHe
JaBJIEHHUs] KOTAIOIIErO JABHraTelNsl JOJKHO ObITh YBEJNMYEHO MPH yAAPHOM BO3IEHCTBHHM Ha
TBEPIbI MaTepual, 3HAYCHHE NABJICHUS CUCTEMbl aBTOMATHYECKOTO YIPABJICHUS BBIPAOOTKOM
YaCTUYHO TMPSIMBIM M YacTUYHO OOpaTHBIM XOAOM, OCHOBAaHHOW Ha mpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUN, YBEJINYUBAETCA, TAK YTO OHO COOTBETCTBYET 3HAUYECHUIO J1aBJICHUS
KOMAIINEro ABUraTelNs, NMpPUYeM, KOIAa KONAKIUN JBHUraTelb KOMAeT YPE3MEPHO TBEP.bIN
MaTepual, AaBJIeHHe KOMAOLIEro ABUIATelNs MPEBBIAET YCTAHOBJICHHOE 3HAYEHUE AABJICHUS,
ABTOMATHYECKHI MeEXaHU3M TMpPsIMOr0 M OOpaTHOrO XOAa MABHUraTels, OCHOBAHHBIA Ha
npeoOpa3oBaHUM TUAPABINYECKUX HU3MEPEHUH, o00ecrneunBaeT BO3MOXKHOCTb BpAIIEHHS
XOJIOBOTO JBUTATENs B OOPaTHOM HANpaBJICHUU JISl BBIIOJHEHHUsT OOPAaTHOTrO XOZa, MPHU 3TOM
XOAOBOW JIBUraTeb HE MOBPEXKAAECT KOMAKOLUN 3JIEMEHT, TaK KaK KOMAKOLIUN JBUraTelb HE
OCTaHABJINBAETCS M30BITOUYHBIM JABJICHUEM H3-32 KOMAHUS YPE3MEPHO TBEPAOIrO MaTepHuala, a
ONpeaeeHNue TBEPAOCTU BBIKOMAHHOIO MaTepuaja JOCTUrAeTCsl aBTOMAaTHYECKUM MEXaHU3MOM
npsSIMOrO U OOpPaTHOrO XOna JBUraTels, OCHOBAHHBIM Ha MpPeOoOpa3OBaHUM TMAPABINYECKHX
WU3MEPEHU, IPU 3TOM KOMNAKIIas 4aCTh 3apaHee 3allMIIEeHa, WX B COOTBETCTBUM C TBEPAOCTBIO
Marepuana, KOTOPBI HEOOXOAMMO BBIKOIATh, ONPENENSIOT HOPMAaJbHOE 3HAUeHHE aBIICHUS
KOMAaHUSl KOMAIOINEro JABUraTessi, O0OeCneYMBAalOT BO3MOXKHOCTb COTJIACOBAHMS 3HAUYEHHUSI
NABJIEHUSl MACJSHOTO LUJUHAPAa KOPOMBICIA C HOPMAJIbHBIM 3HAUYEHHEM [aBJICHUs KOMAHUS
KOMAIIIEro ABUraTelNs, MpPUYEM, KOrAa KOMAKILIWNA JBUraTelb KOMAeT 4YPEe3MEPHO TBEP.bIN
MaTepHual, 3HAYeHHE MABJICHHsI KOMAIOIIEro JBHIraTelsi MCHOBEHHO YBEJIHMYHBAETCS, YTOOBI
MIPEBLICUTL YCTAHOBJIEHHOE 3HAYECHHE [ABJICHUs, aBTOMAaTUYECKUN TEJIECKONMUYECKUN MEXaHU3M
MACIITHOTO LWJIMHAPA, OCHOBAHHBIH Ha MpPeoOpa3soBaHUHM TUAPABIMYECKHUX H3MEPEHUH,
o0ecrieunBaeT BO3MOXKHOCTb MACISIHOMY LIJIMHZAPY KOPOMBICHIA BBIMOJHATH OOpPaTHBIN XOf,
KOMAIIINUNA JBUraTelb HE MOBPEXKAAET KOMAOIIUM 3JIEMEHT, TaK KaK KOMAKOUIUN ABUTATENb HE
OCTaHABJINBAETCS M30BITOUYHBIM JIABJICHUEM H3-32 KOMAHUS YPE3MEPHO TBEPAOIO MaTrepuana, a
OmnpeneneHue  TBEPAOCTH  BBIKOMAHHOIO  MaTepuajga  JOCTUIAaeTCs  aBTOMATUYECKHUM
TEJECKONMYECKUM MEXaHHU3MOM MAcCJISIHOTO LMJIMHIpPA, OCHOBAHHBIM Ha IpeoOpa3oBaHUU
TUAPABINYECKUX WU3MEPEHUN, U KOMArIas 4acTh 3apaHee 3allMINEHA; WU B COOTBETCTBUH C

TBEPAOCTHIO MaTCpHaJIa, KOTOprﬁ HeO6XOI[I/IMO BBIKOIIATh, ONPEACIIAIOT 3HAUCHUC HOPMAJIbHOT'O
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TOKa KOTIaHHUS KOMAIOIIEro reHeparopa, 00ecrevnuBarOT BO3MOXKHOCTh COTJIACOBAHUS 3HAUYEHUS
JaBJIEHUs] XOJOBOTO JIBUTATENsl C HOPMAJIbHBIM 3HAYEHHEM TOKAa KONAHMSA KOIMAOLIETo
reHepaTopa, NpHUyYeM, KOrAa KOMAOIIMUN JBUraTeNb KOMAaeT 4Ype3MEpPHO TBEpAbI Marepual,
JaBJIEHHE XOJOBOTO JBUraTeNIsi MTHOBEHHO YBEIMYHMBAETCS, YTOOBI MPEBBICUTH YCTAHOBICHHOE
3HAYEeHHUE JABJICHUs], aBTOMATHYECKOe YCTPOMCTBO NPSIMOrO M 0OpPaTHOrO XO1a, OCHOBAHHOE Ha
npeoOpa3oBaHUM TUAPABIUYECKMX HW3MEPEeHHH, CHOCOOHO o0ecneunBaTh BO3MOKHOCTD
BpALICHUs] XOOBOrO JBHUraTelisi B OOPAaTHOM HANPAaBJICHUHU JIsl BBIIOJHEHUS] OOpPAaTHOTO XOJa,
KOTZla KOMAKOLINI TeHepaTop KOMaeT YpPe3MEpPHO TBEPIbIH MaTepual, TOK YBEJIUYUBAOT U
KOMAIOIIUI reHepaTop He OCTAHABJIMBAETCS M3-3a MEPErpy3KH, XOAOBOH JBUTATEb MIHOBEHHO
HA4YMHAET BpAIATbCsi B OOpPaTHOM HAMPABJICHWM Ui BBINOJHEHHs OOpaTHOro Xoxa, u
KOMAMOIUI TeHepaTop HE MOBPEXKIAET KOMAKUINI 3JIEMEHT H3-3a TOrO, YTO KOMAOIIUN
T'€HEPaTOp HE OCTAHABIMBAETCS MMEPETPY3KOH M3-3a KOMAHUS YPEe3MEPHO TBEPAOrO MaTepuana, a
OTIpeeIeHNe TBEPAOCTH BBIKOTIAHHOTO MaTepHaia JOCTHIaeTCsl aBTOMATUYECKUM YCTPOHCTBOM
IpsSIMOTO M OOPATHOTO XOJa, OCHOBAHHBIM Ha MPeoOpa3OBaHUN THAPABIMYECKUX U3MEPEHUH, U
KOMA0IIasi YaCTh M XOAOBAsi YacTh 3AIMUIIEHBI 3apaHee, IPU 5TOM YBEIHMUNUBAETCS OOIUN CPOK
ciy>k0bI ¥ 3¢ EKTUBHOCTD pabOTHI BCEH CUCTEMBI.

3. I'mppaBnuyeckass KopoOKa, T'MAPAaBIMYECKUH HACOC M TE€HEpaTop Hacoca U TOMY
nogoOHOe CUCTEMBI aBTOMATHYECKOTO YIIPABICHHUS BbIPAOOTKOM YaCTUYHO MPSIMBIM M YaCTUYHO
OoOpaTHBIM XOZOM, OCHOBAHHOW Ha MpeoOpa3sOBaHUM TUIPABIMYECKUX H3MEPEHHUil, oOpasyroT
CHJIOBYIO 4acTb KOPIyCa MAIIWHBI, NMPHYEM TMIPABIMYECKUN HACOC MOIJIOMIAET JKUAKOCTb U
npeoOpa3yeT JKUAKOCTb B MCTOYHHUK JHEPruM, aBTOMATHYECKOE YCTPOMCTBO MPSIMOTO H
00paTHOro XOAa, OCHOBAHHOE HAa NPeOoOpa3OBAHUHM THAPABJINYECKUX H3MEPEHHMH, YIpPaBJsieT
TEJIECKOMTUYECKHM MAC/ISIHBIM IMJIHHIPOM KOPOMBICJIA WJIH YIPABISIET XOMOBBIM IBHraTEsIEM,
KOTZla YCUJIME TEJECKOIMUYECKOTO KOPOMBICNA, BBITSHYTOTO W YIHMPAIOMIEroCs B MaTepHal,
Oosblne, uYeM YCWJINE BBITSTUBAHUS BIEpPEN TEJIECKOMUYECKOrO MACISHOTO LMJIMHAPA
KOPOMBICJIa, U BO3HHKAET HM30BITOYHOE NABJICHHE, aBTOMATHYECKOE YCTPOHCTBO MPSIMOTO M
0o0paTHOro Xoma, OCHOBAHHOE HAa NPEOOpa3OBAaHUHM THAPABINYECKUX H3MEPEHHH, YIpPaBIsieT
nojaveil TUAPABIMYECKOrO Macjia B MOJOCTh OOPAaTHOrO XOAa TEJIECKOMHMYECKOrO MACISTHOTO
LIUIMHAPA KOPOMBICHA, OOECTIeYMBAETCS BO3MOXKHOCTb  BBIMIOJHEHUS  TEJIECKOMHYECKUM
KOPOMBICJIOM OOpPaTHOTO XOZa, B 3TOT MOMEHT M30bITOYHOE ABJICHHE B TIOJOCTH MPSIMOTO X012
cOpachIBaeTcsi, aBTOMAaTHYECKOE YCTPOHCTBO MPSIMOrO M OOPAaTHOrO XOAa, OCHOBAHHOE Ha
npeoOpa3oBaHUM THIPABINYECKUX H3MEPEHUl, OOecreYnBaeT BO3MOXKHOCTh IE€PEMEINeHUs
TMIPAaBIMYECKOrO Macjia B IIOJIOCTh MPSAMOTO XOZAa, M TEJIECKOIMHUYECKOe KOPOMBICIO

BBITATUBACTCSA BICPEH, WM, KOrga YyCHUJIHUE KOPIIyCa MAIIWHBI, KOTOpasd BBITATMBACTCA U
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yIHMpaeTcss B MaTepuaj, OoJblie, YeM YCHJINE ABUTATeNsl U BO3HUKAET M30BITOYHOE /IaBIICHHUE,
aBTOMAaTHYECKOE YCTPOMCTBO MPsIMOTO M OOpaTHOrO XOAa, OCHOBAHHOE Ha MNpeoOpa3oBaHUU
TUJPABIMYECKUX W3MEpPEHUH, YMpaBisieT MoAavedl TUAPAaBINYECKOr0 Macjia B IOJIOCTb
oOpaTHOro xopma JBUraTens, OOECIEeYMBAETCS BO3MOXKHOCTH BBINOJHEHUS] JIBUTATeNeM
oOpaTHOro xoxa, B 3TOT MOMEHT H30BITOYHOE JaBI€HHE B IMOJOCTH MpPSIMOro XOja
cOpachIBaeTcsi, TaK 4YTO THIPABIMYECKOE MAaciO TepeMelaeTcss B IMOJIOCTb MNPSMOro XOJa,
JBUTATENb NIEPEMEIIaeTCsl BIepea, BO3BPATHO-NIOCTYATENbHBIN YAApHbIN ABUraTeNb MPUBOIUT
B JICHCTBHE COEAMHUTENIbHBIM pbMAr INATYHA M TOMY MOJOOHOE, COCIUHHUTEIbHBIA phblYar
maTyHa MPUBOAUT B JEWCTBHE KOMAIOIIYIO TOJOBKY JJii COBEpLIEHHsS €0 BO3BPATHO-
MOCTYNATEJIbHOTO  YJAPHOTO BO3AEHCTBUSA, WM BO3BPATHO-NOCTYNATENbHBIA  yAAPHBIN
MacJsiHbIl LUJIUHAP TNPUBOAUT B JEHCTBHE KOMAIOLIYI0 TOJOBKY MJi COBEpLICHMs €ro
BO3BPATHO-MIOCTYMATEIbHOTO  ynapHOro  Bo3aehcTBusi.  [IpemmymectBeHHble 3 (exTsl
SKCKaBaTOpa CUCTEMBI 3aKJIF0UAIOTCS B CIEYIOIIEM.

A. DddexTuBHO pemaercs nmpodiemMa OOIBIIOro HEAOCTATKA, 3aKTIOYAIOLIErOCs B TOM,
YTO peXyllas M BbIpyOaroImas 4acTh CYIIECTBYIOLIETO 3KCKaBATOpa AJI JOOBMHU ITOJIE3HBIX
HCKOMAEMbIX H3MEHSeT MOIINHOCTb JBHratelst W o0ecrneunBaeT BO3MOMKHOCTh BpaLEHHS
OTPE3HOT0 POJIMKA IJIi U3MEJbUYEHHUs] U BBIPYOAHHUS MOCPENCTBOM IEPENaTOYHOIO MEXAaHU3MA,
MIOCKOJIbKY, KOTJla BCTPEYaeTCsl KAMEHHBIM yrojb U nopoga csbime F4, kpyTamuid MOMEHT
BPALIAIOIIETrOCs PEXKYIIEro JBUTATeNsl yBEINIMBACTCS Al padOThI B YCJIOBUSIX NEPErPy3KH, 4TO
4acTO BBI3bIBAET CTOPAHUE ABUraTeNlsd U MPUBOAMT K MPUOCTAHOBKE MPOM3BOACTBA, IIPU 3TOM
5 PEeKTUBHOCTD POU3BOACTBA OTPAHMYUBAETCSL.

b. Pemaercs mnpoOnema OONBIIOrO HEAOCTATKA, 3aKJIIOYAIOIIErocs B TOM, YTO
CYLIECTBYIOIIUN SKCKaBaTOp C BO3BPATHO-NIOCTYMATEIbHBIM  YAApHBIM  BO3AEHCTBHEM
UCTIOJIB3YEeT JBUTATeNb M MpHUBENEHUS B JeHCTBHE COEAMHUTENBHOrO phlyara MIaTyHa,
KOTOpBbIi MPUBOAUT B JAEICTBHE YAApHYK TOJIOBKY Ul COBEpLICHMs] €K BO3BpPaTHO-
NOCTYMAaTEIbHOTO YAApHOTO BO3JEHCTBHSI, a IIOCKOJBKY JABHrarelb He HuMeeT OydepHbIX
XapaKTePUCTHK, TaK)KE€ YacTO TPOUCXOAMUT TMOBpEXIeHHe nBuratenss Hu 3(PHEeKTHBHOCTH
IIPOU3BOJICTBA OIPaHUYEHA.

B. IlockonbKy ABHraTenab UCIONB3YETCs AJIl NMPUBENCHUs B AEMCTBUE BPALIAOLIErOCs
pOJMKAa WM KOMAKIIEH TOJOBKU sl BBIpyOaHHs, KOJHMYECTBO OPUTHHAIBHBIX 3JIEMEHTOB
3JIEKTPUYECKOTO YIPABICHUS YMEHBIIAETCS, OOBEM BJIEKTPHUECKON YIPaBISIOMENH KOPOOKH
YMEHBIIAETCS], YIPOIIAETCs CUCTEMA YIPaBJIeHUs] OOOPYAOBAHUEM U IOBBIIIAETCS HAZEKHOCTD
CUCTEMBbI YIIPABJICHHUS.

I'. Pemaercst mpobiema, 3aKJIIOYAIOLIAsICsl B TOM, YTO KOIMAOINAsl FOJIOBKA, IPUBOAUMAsT B
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ABUXKCHUC TUAPABINYCCKUM JABUTAaTCIICEM, YaCTO YIIHUPACTCA B CTCHKY MaTCpHaja, YTO BbI3bIBACT
NEPEXOAHYIO MEPEerpy3Ky MHaBJICHUEM, M KOMAIOWIMWN JBUraTelb W XOAOBOM JBUraTelb
BBIHY K/I€HbI OCTaHABJIMBATHCS.

J. Brnaromapsi yCTaHOBKE aBTOMATHHYECKOTO YCTPOMCTBAa MPsIMOrO M OOpaTHOrO XOna,
OCHOBAHHOTO Ha TPeOoOpa3OBaHUM THUAPABIMYECKUX H3MEPEHHId, KOIrJa KOMAIIas T'OJIOBKa
YIHUPAETCsl B CTEHKY MaTepHalia, TaK YTO KOTMAoINasi TOJIOBKa HE MOXKET COBEpIIaTh BO3BPATHO-
MOCTYMATEIbHOTO YIAPHOTO BO3AEHCTBHSI, TENIECKOMUYECKOE KOPOMBICIIO BBIMOHSIET OOPATHBIH
Xon, CBEPXBBICOKOEC ycuiue BIAaBJIUBAHUA MTHOBCHHO BbICBO60}I(L[aeTC$I BO3BpPATHO-
NOCTYNATENIbHBIM  YAAPHBIM MAC/IIAHBIM HUJIHHAPOM, THAPABIUNYCCKOE MACJIO IIOCTYHIAacT B
BOSBleTHO-HOCTyrI&TCJIbeIfI YHaprIﬁ MACJITHBIA HUJIIMHAP U KOoMaroIgas roJJoOBKa NpuBOAUTCA B
NeHCTBHE  JJII  HENPEePhIBHOIO  COBEPINEHUS  BO3BPATHO-TIOCTYMATEIBHOTO  YAAPHOTO
BO3ACHCTBUS.

E. FI/II[paBJII/ILIeCKaﬂ CUCTEMA HUCHOJB3YETCA JId AOCTHUXKCHUA aBTOMAaTHYECKOU
PEryJUupOBKHU TIPAMOTO U O6paTHOFO X044, HEIPEPBIBHOTO KOIMAHUA W BbIKAIIbIBAHUA
OKCKaBaTOPOM C BO3BPATHO-NOCTYMNATCJIBHBIM  YAAdPHBIM BOSI[efICTBPIeM, a TakKXxe OJs
AOCTUIKCHUS TUAPABIMYCCKOIO0 aBTOMATHUYCCKOIO KOIMAHUA W BBIKAIIbIBAHUA 3KCKABATOPOM C
BO3BpPATHO-NIOCTYNATCIIbHBIM YIAPHBIM BOSI[efICTBPIeM.

XK. Mensiercst pabouee COCTOSTHHE, HPU KOTOPOM HAa KAMEHHOYTOJIBHYIO CTEHKY C
BBICOKOW TBEPAOCTBIO U HAa KAMEHHYIO CTEHKY U TOMY IMOAOOHOE BO3IEHCTBYET KOMAroINast
MAallMHa C BO3BPATHO-TIOCTYIATENIbHBIM YIApPHBIM BO3JEHCTBHEM U 3KCKaBaTOP C BO3BPATHO-
MOCTYMaTeIbHbIM  YAAPHBIM  BO3AEHCTBHEM, yJapHas TOJOBKA YacTO OCTAHABIMBAETCS
MOIBEMOM Ha JJIUTENIbHOE BPEMsl, U CEPbE3HOE IMOBPEKICHHE MOKET He HAKAIIUBATHCS, MPH
STOM 3HAYMTEJBHO YBEJIMYUBAETCS CPOK CJIyKObI BO3BPATHO-MOCTYNATENILHOTO YAAPHOTO 3y0a,
UCKJIFOYAeTCsT BOSHUKHOBEHHE COCTOSHUS, MPH KOTOPOM JBHraTelb HAcOCa HA JITUTENbHOE
BpEMsi OCTAHABIIUBAETCS M3-3a TEPErPy3KH, U CPOK CIY:KOBI CUJIOBOM YCTAHOBKH 3HAYUTENIBHO
YBCIINYUBACTCA.

4. Korma ucCmosib3yeTcsi HarHeTaTellb, OH yYCTAHOBJIEH Ha BBITYCKHOM TPyOOmpoBOIE
HACOCAa WJIM Ha BIYCKHOM MACJIONPOBOAE JBHUTraTeNisi MM Ha BIYCKHOM MAacCJIOMPOBOMAE
THJIPABIMYECKOTO LUJIMHIPA UJIH HAa aBTOMAaTUYECKOM YCTPOWMCTBE MPSMOro U 0OpaTHOrO XOAa,
OCHOBAHHOM Ha npeo6pa3013aHI/H/I TUAPABINYCCKUX HSMGPGHHﬁ; WM, KOraa MHCIOJIb3YyETCsA
AKKyMYJIITOpP JSHEPrHH, AKKyMYJSITOD SHEPrHH YCTAHOBJIEH Ha BBITYCKHOM TpyOompoBoze
HACOCA WM YCTAHOBJIEH HA BIYCKHOM MacCJIOMPOBOE ABUTATENS] I YCTAHOBJIEH Ha BITYCKHOM
MAacCJIONPOBOZI€ TUAPABINYECKOrO IIJIMHAPA I YCTAHOBJICH HAa aBTOMATHYECKOM yCTPOMCTBE

NpsSMOTrO M OOpaTHOrO XOAa, OCHOBAHHOM Ha NpeoOpa3OBaHUU T'MAPABIMYECKUX HU3MEPEHUH,
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NpUYeM HarHeTaTeslb WM aKKyMYJSITOP SHEPTHH HCIIONB3YIOT, YTOOBI M30€KaTh HEOCTATKOB,
KOTOpbIe 00Jer4aroT cOpoC Harpy3kH, KOrjaa KOMAaroLUil IBUraTesb, SKCKaBaTOPHBIN IBUraTelNb,
XOJIOBOM JBUTATeNlb M MACJSHBIA LUIMHAP U TOMY NMOJOOHOE CTAJKUBAIOTCSA C IOBBIIIEHHBIM
CONPOTHBJIEHHEM, TIO3TOMY padOTa TMAPABINYECKON CHCTEMbI YIpaBieHUs! Oonee cTrabuibHa U
HAJIEKHA.

5. KoHCTpyKkLMs HENMOABMXXHOW KOMNAWIIEH YacTU KOpPIyca MAIIUHBI CBEMHO
MPUKPEIIeHA K KOHCTPYKLMHU KOMAOUIEH 4acTH AJi NOABEMa MOJBECKU KOPIyCca MALINHBI, WIH
KOHCTPYKLMSI IOABEMHONM KOMAIOLIEH YacTH KOpIyca MallUuHbl B3aMMOJEHCTBYET C
KOHCTPYKLMEN KONArled 4YacTh s MOAbeMa IOABECKH KOpPIyCa MAalIMHBL, MPAMOU
HANPaBJSIIOIUN PENbC CHEMHO MPHUKPEIUIEH K MPsIMOMY HANpaBJSIOMEMY Keinoly, dToObl
KOMAIIasi 4YaCTh COCOUHSIIACH C KOPITYCOM MAIIWHBI, MaJCHbKHH-BEPXHUNA OONBIION-HIKHUN
KJIMHOBU/IHBIH HANpaBISIOIUN JKeI00 CBEMHO TPUKPEINIEH K MaJEHbKOMY BEPXHEMY
OOJBIIOMY HIDKHEMY KIMHOBHUAHOMY HAIPABILSIIOIIEMY PENbCy MO ACHCTBHEM CHIIBI TSKECTH
KOMAMIIEH YacTH, MaJCHbKUNH-BEPXHUH OOJBIIOW-HIDKHUN KIMHOBHIHBIA HAMPABISIFOIINAN
KeNnoO IKECTKO ChEMHO TMPHKPEIUIEH K MaJEHbKOMY BEPXHEMY OOJBIIOMY HIDKHEMY
KJIMHOBUJHOMY HAIIPaBJISIOIIEMY PEJIbCy, KOMAKOIIAsl 4acTh HANEXKHO IMOABELIEHA HAa KOpIyCe
MalluHbl 0€3 BCIOMOTaTeNbHOrO 3JEMEHTA, YTOOBl YBEIUYUTh YAAPHYIO MPOYHOCTb, WU
KOHCTPYKLUSI MOABEMHON KOMAOIIEH YacTH KOpIlyca MallMHbl YCTAHOBJIEHA HA TOPLE KOpIIyca
MAaIlUHbl MO0 HANPABJIEHMIO K YrOJBbHOHM CTEHKe, MozJyexalneld no0blde, WM YCTaHOBJIEHA Ha
nepeaHen 4acTU KOpIyca MAalIUHbI, IPUYEM COOTBETCTBYIOLIAs] KOHCTPYKLUS KOMAKOLIEH YacTH
I TOAbEMA IMOABECKM KOpIyCa MAlLIWHBbl YCTAHOBJIEHA HA TOpPLE KOMAKLIEH 4YacTU IO
HAIIPaBJEHUIO K KOPMYCy MAIIWHbI WM YCTAHOBJIEHA HA MepeaHEeN 4acTH KOPIyCa MAalluHBI,
WM, KOTJA HCIIONB3YETCsl CKOJB3sIlee COESAUHEHHE KOpPIyca MAllMHbl U KOMAKIIEeW YacTHy,
KOPIIyC MalIMHBbI C BO3MOKHOCTBIO CKOJIBXKEHHUS] Chb€MHO NMPUKPEIUIAIOT K KOMALIEeH 4acTy, a
KOMAIIIYK YacTb MOAHUMAKOT IOA ACHCTBUEM BHEIIHENW CHUJbL, KOrjga ucmnoasdyercs T-
oOpaszublii mTH(T, HIWKHAS dYacTh T-oOpasHOro mrudTa BCTABISIETCS B OTBEPCTHE TIOA
HANpPSDKEHHBIH INTH(QT KOHCTPYKIMH KOMAKOLIEH YacTH Ui TOAbEMa IIOABECKH KOpIyca
MAIlUHBL, & BEPXHIOK YacTh [-00pasHOro mTH(Ta CHEMHO NPUKPEIUITIOT C ITOMOLIBIO
KOHCTPYKLMU KOMAKIIEH 4YacTH [Jsl MOABEMA IOABECKM KOpIyCa MALIWHBI, WIH, KOraa
UCTIONB3YeTCA MPAMOM MMTUQT C HENMOABIKHOW OOOWMOM, HIDKHIOK YacTh wTH(TA IS
BCTaBJICHUsI B OTBEPCTHUE HAIPABIISIFOLIErO PElbCa BCTABSIOT B OTBEPCTUE MOJ HANPSKEHHbIN
ITUPT KOHCTPYKLUHU KOTAKOIIEH YacTH AJIs MObeMa MOABECKH KOPITyCa MAIINHBI, & BEPXHIOK0
4acTh IWTHU(TA A1 BCTABJIEHHS B OTBEPCTHE HANPABISIIOLIETO PEIbCa CHEMHO NMPUKPEIUISIOT K

HaNPSDKEHHOM HETIOIBIKHOM 000lMe KOMAroIIei YacTH, TaK YTO HapYy>KHAs YaCcTh HAIMPSDKEHHON
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HETIOABIDKHON 00OIMBI KOTAroIield 4acTH ChEeMHO NMPHUKPEIUIAETCS] K KOHCTPYKIUH KOMAOIIEH
4acTH IJI1 NMOABEMA MOABECKH KOPIyCa MALIUHBI, MPU 3TOM OTBEPCTUE IOA HANPSKEHHbIN
IITUPT KOHCTPYKIMM KOMAKOIIEH dYacTh sl IOAbeMa IOJBECKH KOPIyCa MAIIHUHBI
noanepkuBaeT U (pukcUpyer mWTU(T IJsI BCTABIECHHS B OTBEPCTHE HANPABILSIFOIIETO PEbCa,
WTU(T [ BCTABIECHUS B OTBEPCTHE HANPABISIOIIETO pesibca (PUKCHPYET HAINpPsKEHHYIO
HETIOIBIDKHYIO OOOHMY KOMAIOLIeH YacTH, KOHCTPYKIMS KOMAIOLEH 4YacTH Al MOAbeMa
MOJBECKH KOpPIyCa MAIMHBI IUIOTHO YIEPKUBaeT WWTHUQT Al BCTABJICHUS B OTBEPCTHUE
HATPABJISIONIETO PENIbCa MOCPEICTBOM HAMPSIKEHHOW HEMOABUKHON 00OHMBI KOTAKOIIEH YacTH,
IIPU 5TOM NPOYHOCThb KPEIUIEHUs KOMAIOUIeH 4acTU M KOPIyCa MAlIWHbl YBEIUYUBAETCS, WU
KOpPIYC MAIIMHBl HMMEeT TUAPABIMYECKUN LMJIUHAP [AJd NOAbEeMa KOMNArolled 4YacTy,
KOHCTPYKLMIO KOMAKIIEH 4YacTH s IOABEMAa IOABECKH KOPIyCa MAaUIMHBI CBEMHO
MNPUKPEIUISIIOT K KOHCTPYKLUH IMOABEMHON KOMAKIIEH 4YacTH KOPMyCa MAIIHWHBI, TaK 4YTO
KOMAIIasi 4acTh MOJBEIIEHa Ha KOPIyCe MAIIWHBI, KOTAa KOMAoIIas 4acThb JOJDKHA OBITH
NOJHATA, THAPABIMYECKUH MWIMHAP U1 T[OXBbEMa KOMAKIeH dYacThu o00ecrneunBaeT
BO3MOYKHOCTh CKOJIB)KEHUSI BBEPX Ha TPeOyeMyI BBICOTY KOHCTPYKIMH KOMArOINeH 4acTu AJIs
MOABEMA MOJABECKU KOPITyCa MALIWHBI AJIs NO3ULMOHUPOBAHUS BIOJIb KOHCTPYKLIMHA OJXBEMHON
KOMAIIIEH YaCTU KOPIyCa MAIUMHbI, WJIH, KOTAa AJs NOAbEMA KOMAOIIEH YaCTH MCIOJIBb3YIOT
MaJIeHbKUH-BEPXHUN OOJNBbINON-HIDKHUN KJIMHOBUAHBIN HANPaBIAIOMUN PEeNbC U MaJeHbKHI-
BEpXHUI OONBLIOH-HIDKHUN KJIMHOBHIHBIM HAMpPABJSIIOLINIA JKeo0, CHavana MOJHUMAOT
MaJIeHbKUH-BEPXHUH OOJBLION-HIDKHUH KIMHOBUIHBIN HANPABISIFOLINH 3KeJI00, B COOTBETCTBHU
C TMOJIOXKEHHEM, Ha KOTOpOoe HEOOXOAMMO IOAHSTh, PETryIMPOBOYHYIO HEMOABIIKHYIO BCTAaBKY
YCTAHABJMBAIOT B MAJEHbKOM BEpXHEM OOJbIIOM HUKHEM KIMHOBHUIAHOM HAIPaBJISIOLIEM
xKeyo0e, PeryJIMpOBOYHYI0 HETMOABIIKHYIO BCTABKY PACIONIATAOT MEXKAY MAaJeHbKHM BEPXHHUM
OOJBIINM HIKHEM KJIMHOBHIHBIM HAPABJISIOIIUM PEIbCOM U MAJEHBKUM BEPXHHM OOJBIIUM
HIDKHUM ~ KJIMHOBUJIHBIM ~HANPABJSIIOLINM  KeJI000M, 4YTOObI TPEAOTBPATHTH CKOJIBYKEHUE
MaJIEHbKOTO BEPXHEro OOJBIIOr0 HMYKHETO KJIMHOBHIHOTO HAIPABISFOINETO KejoO0a BHU3, TaK
YTO KONAWINAs YacTh IUIOTHO 3aKJIWHUBAETCA W MO3ULMOHHUPYETCsS, a BBICOTA KOIMAHHUS
KOMAIOIIEH YaCTH YBEJINYNBAETCH.

6. VYcrpoiicTBO OJOKHMPOBKM KOMAKOLIEH YacTH HWMEET MNPEUMYIIeCTBO IS,
3aKIOvaroIeecs B 00eCHeueHNH HaleXHOH OJOKUPOBKHM KOMAKOMEH YacTH C KOPIyCOM
MAIIUHBI, HE AOMYLIEHUs MEePEeMELICHNs] KONMAKLEH YaCTH BBEPX W BHU3 WUJIM BJIEBO U BIIPABO
OTHOCHUTEJIBHO KOpIlyCa MallMHbBl INPU YAAPHOM BO3AEMCTBUM HA MaTepuaj, IpU 3TOM
CTa0MJIPHOCTD W HAJEKHOCTh KOMAMOINEH YacTH M KOpIyca MallMHbI B pabodeM Imporecce

MOBBIIIACTCA, 4 4aCTOTAa BO3HUKHOBCHUA HCUCIIPABHOCTH MIPHU KOIMMAHUU YMECHBIIACTCH.
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7. IllapHUpHBIA HAaKOHEYHHMK KOPOMBICJIA YCTAHOBJIEH Ha 3aJHEM KOHLE OINOPHOIO
KPOHIUTEiHA M INIAPHUPHO C XOAOBBIM LIAPHUPHBIM HAKOHEYHHMKOM, HapYy>KHbIA LUJIMHIP
BO3BPATHO-IIOCTYIIATENIbHOW YyAapHOH KOPOOKM ONOpBI YCTAHOBJIEH HA IEpeaHeM KOHLE
OIOPHOTO KPOHIUTEHHA, BHYTPEHHHH LMJIMHAP BO3BPATHO-NIOCTYIIATEIBHOW YIApHOH KOpPOOKH
LIAPHUPHON ONOpPBI YCTAHOBJIEH B HapyXHOM LWINHAPE BO3BPATHO-MOCTYNATENbHON yAAPHOU
KOpOOKH IIAPHUPHOM OMOPBI U MOBEPHYTHIM OTHOCUTENIbHO HAPYKHOTO LMJIMHJPA BO3BPATHO-
NOCTYMATEebHOW ~ YAapHOW KOPOOKM IMIAPHUPHOHW OMOpbI, TUApaBIWYeckas Tpyda s
o0ecrieyeHns BO3BPATHO-IIOCTYIATEIBHOIO YAAPHOTO BO3JEHUCTBHS MPOXOAMUT HYepe3 MOJOCTh
THIPABIMYECKOW TPyOBl OMOPHOTO BO3BPATHO-MOCTYINATENBHOTO YAAPHOTO KPOHINTEHHA
KOpPOMBIC/Ia M COEIMHEHA C KOMAKINIUM JABHUraTeseM, KONAroIIWil JBUraTteilb YCTAaHOBIEH BO
BHYTPEHHEM IMUIMH/APE BO3BPATHO-MOCTYIATEIbHONW yIApHON KOPOOKM LIAPHUPHOW OMOpPBI U
COEAMHEH C COEIMHUTENbHBIM PBIYaroM INaTyHa, JUOO KOMAKOUIWA ABHUraTelb yCTAaHOBIIEH
CHApY>XKH OT BHYTPEHHEr0 NWIMHAPA BO3BPATHO-TIOCTYMATENBHOW yIAapHOH KOpPOOKH
LIAPHUPHOHN OMOPBI U COEAUHEH C COEAVMHUTENbHBIM PblYaroM LIaTyHAa, ABa KOHIA OJABEMHOIO
MAacCJIsIHOTO LIMJIMHAPA LIAPHUPHO COEAMHEHBI, COOTBETCTBEHHO, C KOPOMBICIOM U C KOPIyCOM
MAIIUHbI, THAPABINYECKUN KJIAMaH AJI NOJbeMa KOPOMBICHIA YIIPABJISIET MOABEMHBIM MACIISHBIM
LWJINHAPOM, MOABEMHBIH MACHSHbIH LWUIMHAP NPUBOAUT B JAEHCTBHE KOPOMBICIO, YTOOBI
YBEJIMYUTb BBICOTY KOMAHUsA, KOMAKOLIUN [BUraTeslb HANpsIMyI0 COEIUHEH C IIaTyHOM
BO3BPATHO-IMIOCTYMATEIbHON  yIapHOW CHJIOBOH KOpPOOKH, THAPABIMYECKUN JBUTATENb
UCHOJB3YIOT [JI1 COBEPLIEHUs] KOMNArlledl YacTH BO3BPATHO-NOCTYNATEIbHOTO YAAPHOTO
BO3JIEMCTBUS IS BBIOJHEHUsI BBIPYOKM TakuM oOpa3oM, 4ToObl M30ekaTb YCTAHOBKH, IPU
KOTOpOH TMOCHe TOro Kak CKOpPOCTh BpalleHusi, mnpumepHo 1500 oOOpoTOB aBHraTes,
YMEHBLIAETCS uepe3 KOpOOKyY mepeaay, CKOpOCTb BPALEHHsI EPEaeTCsl Ha OTPE3HOHW POJIHK HITH
nepenaeTcsi Ha COENMHUTENbHBIM phlUar INaTyHa W MCKJIIOYAETCSl CIOXKHAs KOHCTPYKLIMS,
3aKJIFOYAIOINASACS B TOM, YTO KOPOMBICIO HCHOJB3YeTCs B KadecTBE KOPOOKH mepenad,
MOIIHOCTb MeEpeNaeTcss Ha BpAaLIAOIIMNIICS POJUK HJIM BO3BPATHO-NOCTYNATENbHYIO YAApPHYIO
KOpoOKy 0e3 M3MEHEHHUs UIMHBl KOPOMBICNA, a IIMPHUHA U BBICOTA KOPOMBICIA 3HAYUTENIBHO
YMEHBLICHBI, MPOCTPAHCTBO, B KOTOPOM YIOJjb IOCTYNAeT B CKPEeOKOBBII KOHBEHEp ¢ OOKOBOM
YacTH W HIDKHEH 4YacTH KOPOMBICNA, yBEeNW4YMBaeTcs, 3(PQeKTHBHOCTh TOHAYU  YIJIA
YBEJIMYUBACTCS, YTO OOECIEeYNBAET BO3MOXKHOCTb HCKIFOUHUTH JKECTKYK) KOHCTPYKLHIO, B
KOTOPOH 00s3aTeNbHO MPUBOAHON BaJl BPALIAIOIIETrOCs POJIMKA MapajliesieH MPUBOIHOMY Bay
NEepeaTOYHOr0 MEXaHU3Ma KOPOMBICHA, MOCKONBbKY KOPOMBICIO NEpPeNaeT MOIIHOCTb 4epe3
NepenaTouHbli MEXaHU3M, pa3Mep COEIUHUTENbHON YacTH KOPOMBICIA U BPALIAOIIET0 POJIMKA

YMCHBIICH, KOPOMBICJIO IMPOCTO B U3IOTOBJICHUU U HUMECT HU3KYHO CTOUMOCTD, Tpe6OBaHI/Ie,
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4yTOOBI MPUBOAHON BaJl KOMAKOINEro ABUrateis ObUl MEpNeHANKYJSIPEH BbICOTE KOPOMBICHA,
ocnabIiseTcsi, a CPOK CIYKOBI yriieqoObIBAIOLICH MAIIUHBI yBETHUUBAETCSI.

8. OnHa WM HECKOJIBKO Pa3AeNUTENbHbIX IJIACTUH IUIS SKUAKOCTH M TOMY HOAOOHOE
YCTAHOBJIEHBI MEXKIY BIYCKHBIM OTBEPCTHUEM JJISI JKHIKOCTH M BBIMTYCKHBIM OTBEPCTHEM st
JKUIKOCTH KOpPITyCa THAPABINYECKOH KOPOOKH, pUYeM OJUH KOHEIl Pa3IesIUTeIbHON MIIaCTHHBI
IS KMIOKOCTH TEPMETHYHO COENMHEH C KOPIYCOM THIPaBIMYECKOH KOpPOOKH Ha KOHIIE
BBIMTyCKHOTO OTBEPCTHS UL SKHAKOCTH, W JPYroM KOHEN pPa3AeMTENbHON IJIACTUHBI ISt
JKUIKOCTH HMEET MPOTOYHBbIA KaHajd IJisl SKUIKOCTH WM CKBO3HOE OTBEPCTHE, MPH 3TOM
JKUIKOCTh MPOTEKAeT B KOPMYC THAPABIMYECKOH KOPOOKM HAa MAaKCHMAJbHOM PaCCTOSHHH
Onaronapst yCTaHOBKE pa3fesUTEeNIbHON IIACTHHBI Ui JKUAKOCTH, TOJOCTh HA JIBYX CTOPOHAX
pa3aeNUTeNbHON TIACTHUHBI IS JKUAKOCTH BHYTPH UMEET TPYOy sl OXJIaXKJAr0 el BOIbI W/ HITH
MOJIOCTh JUIS OXJIAKIAIOIIEeH BOABI, Tpyda sl oxnaxparomed Bombl umeeT U-oOpa3Hoe
coennHeHUe, yToObl 00pa3oBaTh psin U-o0pasHbIX TpyO Il OoXnaxparouieid Boabl, npudeM U-
oOpa3Hasi HIKHsISL 4acTh psga U-oOpa3HbIX TpyO Ui OXJIaXKAAIOINeN BOABI YCTAaHOBJIEHA IO
HANpAaBJCHUIO K HIDKHEH IUIACTHHE KOpIyca THMAPABINYECKONH KOpOOKH, WM, KOrJia KOpIyC
THIPABIMYECKOM KOPOOKH BHYTPH MMEET T'MIpaBinuecKyto TpyOy, U-oOpa3Hasi HIIKHSISI 4acTh
psna U-o0pasHbIXx TpyO Ui OXJaxgarolued BOABI ChEMHO INPHKPEIUIEHA CBEPXY B BEpXHEH
YacTH THIPABIMYECKON TpyObl g yAOOHOW pa3doOpku M OOCHyKMBaHUS, a KOPIYC
THAPABJINYECKONH KOPOOKHM BHYTPH MMEET dJIeMEeHT KperuieHus i psipa U-oOpasHeIx TpyO s
OXJIKOAIOLIeH BOIBI, NPHYEM OJJEMEeHT KpemieHus st psima  U-oOpasHbx TpyO uis
OXJIAXKAIOLIEeH BOIbI YCTAHOBJIEH B HU)KHEH 4YacTH KOPIyCa TMIAPABIMYECKOW KOPOOKH H/MJIH
YCTAHOBJIEH HA pa3leIUTENbHON IUIACTHHE UIS SKUAKOCTH, MPHYEM SKUAKOCTh TMOCTYMAeT B
KOPIyC THAPABIMYECKON KOPOOKM M3 BIYyCKHOIO OTBEPCTHS AJISI JKHUAKOCTH 4epe3 OOpaTHBbIMA
(GuIbTp IS JKUAKOCTH U MPOTEKAET BIOJb Pa3AeIMTENbHON IIACTHHBI IS SKUAKOCTU TIOL
OJIOKMPOBKOW Pa3IENUTENbHON IUIACTHHBI JJISL SKHAKOCTH M TPOTEKAET K BBIMYCKHOMY
OTBEPCTHIO JJIs JKUIKOCTH 4epe3 MPOTOYHbIN KaHA JIs KUAKOCTU Pa3AeUTEeNIbHON MIaCTHHBI
WIA 4Yepe3 CKBO3HOE OTBEPCTHE PAa3NEUTENbHOW IJIACTUHBI, TPH 3TOM Pa3fesuTeNbHAas
TUIACTHHA JUISl JKHIKOCTH TPEIOTBPAIIAeT MPSIMON MOTOK KMIKOCTU M3 BITYCKHOTO OTBEPCTHS
IUTSL SKUAKOCTH K BBIMTYCKHOMY OTBEPCTHIO ISl KMIKOCTH, TO €CTh JKUIAKOCTh LIUPKYJIHPYET B
KOpITyCe TMAPABIMYECKOH KOPOOKH MO KPyry, TpyOa A OXJIaKAAKoLIed BOABI W/WIN MOJOCTh
IV OXJIQXKJAIOINEH BOABI HCIIONB3YETCSl JUI OXJIKAEHHUS SKUAKOCTH, KOrZa >KUAKOCTh
INPOTEKaeT OT OJHOrO0 KOHIA TPYOBl M OXJaXAarolmedl BOABI W/WIM TOJOCTH IS
OXJIQXKAIOLIeH BOJBI K JPYrOMYy KOHIY TPYObI A OXJaXKHaroIed BOABI W/WJIM TOJOCTH AJIS

OXJIaXKaroLIe BOMbl, pu 3ToM psint U-00pasHbIX TpyO A OXJIaXAaroLied BOIbI YBEINYUBAET



35

IUIOIIAAb OXJAKIACHHs, & UMEHHO, OObeM THIPABIMYECKOW KOPOOKM YMEHBINAETCS M CPOK
CITy>kOBI THAPABIMYECKON CHCTEMBI YBEITMUNBAETCS.

9. HwxHsisi 4acTh KOpIyca MallMHbl MMeeT CKpeOKOBBbIM KOHBeWep, 4acTh HIDKHEH
IUIACTUHBI XOAOBOTO KPOHIUTEHHA W HIKHSS IJIACTMHA CUJIOBOM YacTH KOPIyCa MAllWHBI,
IPOTUBOIIOJIOXKHBIE CKPeOKOBOMY KOHBEHepy, BBICTYNAIOT BBEpX, oOpa3ysl KaHal YroJbHOMH
NPOXONKH, TPAHCIOPTHPYEMbIi OOBEM BBIKOIIAHHOTO MaTepualia yBEJIUYHBAETCS, I JKe
HIDKHSIST TUTACTHHA XOJOBOIO KPOHIITEMHAa M HIDKHSAS IUTACTHHA CUJIOBOM YacTH KOpITyca
MAIlUHBl YCTAHOBJEHbI BOJNM3U CKPeOKOBOTrO KOHBeHepa, BBICOTA KOPIyCa MAIIHHBI
yMEHbIIAETCs i1 KOMaHUS HU3KOPACHOJOXKEHHOro MaTepualja, WM KOPIyC MalliHbI
YCTAHOBJIEH B BBINYKJIOH (opMe, UIMHA Y3KOH BBINYKJIOH YacTH BBINYKIOH (OpPMBI
npuOIM3UTENPHO paBHA JUIMHE KOPITyca KOPOOKM KOMAMOLIeH 4acTH, JAJIMHA KOpIyca KOpOOKH
KOMAarolie YacTh yKOpOY€eHa Uil yMEHbBIIEHUs Beca KOMArolleil 4acTH, [HUpoKas JJIMHHAs 4acTb
BBIMYKJION (hopMbl OoNbIe, YeM y3Kasi BBINYKJAs 4acTh BBIMYKIOW (POPMBI, YCUIIHE OMOPBI U
yZapoyCTOWUMBas CUJa TSDKECTH KOpIlyca MallUWHBI, AEHCTBYIOLIME HAa KOMAMOIIYH) YacThb,
YBEIMYUBAIOTCSA, & NOMEPEYHOE PACTATMBAIOIIECE YCHIIME KOMNAOLIEH 4acTH, JEHCTBYIOINEE Ha
KOPITyC MAIIWHBL, COOTBETCTBYIOIIUM OOpa30oM YMEHbBIIAETCS, INUPHHA BBINYKJIOW YacTH
BBINYKJION (OpMBI MPHONMU3UTENBHO PaBHA LIMPUHE CKPEeOKOBOrO KOHBEWEpa, HIKHSS 4YacThb
BBINTYKJION YacTH BBINYKJIOH (OPMBI yCTAHOBJIEHa BOJMM3U CKpeOKOBOrO KOHBeHepa MM KaHal
YTOJIbHOW NMPOXOAKH YCTAHOBJIEH MEXY HUKHEN 4acThIO BBIMYKJION 4aCTH BBIMYKJIONH (POPMBI U
CKpeOKOBBIM KOHBEHEPOM, MaTepHaj, BBIKOMAHHBIM KOMAIOIIEHl YacTbiO, TPAaHCIIOPTHPYETCS
CKpeOKOBBIM KOHBEHepOM M3 00JIaCTH KOMAHUS Yepe3 BhIMYKJIOE MOJI0e MPOCTPAHCTBO, MIHPOKAs
JUTMHHASI 9aCTh BBIMYKJIOW (OpMbI OOJIbIIE, YeM y3Kasl BBIMYKJIAs YacThb BBIMYKJIOH (HOpMBI, BeC
KOpIyca MaIlUHbl YBEJIUYMBAETCS, JUIMHA KOMAaKIled YacTH YMEHBIIAeTCs, XO[OoBas
yCTOWYMBOCTh KOPITyCa MALIMHbI YBEJIHMUNBAETCS, BEC yIapHOW YaCTHU yMEHbIIAETCs, UIMHA U
BEC BCEH MAIIMHBI YMEHBINAKOTCS, CTAOMIBHOCTh U 3(eKTHBHOCTD PabOTHI BCEH MAIIMHBI
YBEJIMUYNBAIOTCS.

10. KopombICiio W/uiy BO3BPaTHO-TIOCTYTATENbHAS YAapHAast KOpoOKa MMEET SJIEMEHT ISt
pacmbUIeHHs OXJIAXKAEHHOH BONOW M TOMY NOAOOHOE, mpudyeM Tpyda Uil pacHbUICHHUS
OXJIAKIEHHOW BOIOW MPOXOAWT dYepe3 TMOJOCTh THAPABINYECKOW TpyObl BO3BpATHO-
MOCTYIATEIbHOIO YAAPHOTO OMOPHOTO KPOHIITEHHA U COeNUHEeHa ¢ TPpyOOoil i oxsiakaaromein
BOXIBI, NPHU 3TOM IIOJIOCTh THIPABINYECKOH TPyOBl BO3BPATHO-MOCTYMATENBHOIO YIAPHOTO
OMOPHOro KpoHIITeHHa 3((EKTUBHO 3alUINAET THAPABINYECKYI0 TpyOy u TpyOy nns
OXJIQXKAAOLIEeH BOABI, YBEIMIUBACTCA KOI(PGHULUEHT HCIIONB30BAHUS MIPOCTPAHCTBA, Onarogaps

€My BCsi MallliHa HUMECT IMPOCTYH0O U KOMIIAKTHYHO KOHCTPYKLUIO, HMEET MCHBLIC JICTKO
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NOBpEXIaeMbIX  dacTed, TpeOyer Majo oOciyXuBaHUs, HaznexxHa B pabore W
BBICOKO3((EKTUBHA.

11. Korma pabouas mimardopma ympabieHHs U THAPABINYECKHA HACOC YCTAHOBJICHBI
cleBa W chpaBa, Mexay paboueil miuardopmoil ympaBieHHs W THUAPABIMYECKHM HACOCOM
YCTaHOBJIEHA YCUJICHHAs1 peOpHcTas MIacTUHA, a YCUJIeHHas: peOpucTas MiiacTUHA BBIMOJHEHA C
BO3MOKHOCTBIO YCHJIEHUST YAAPOYCTONYMBOCTH U MPOYHOCTH HA PACTSDKEHUE KOPITYyCa MAIlUHbI
U TIOBBIIIEHHUS CTAOWMJIBHOCTH PA0OTBI M CpPOKa CJyKObl KOpIyca MAIIUHBI, MPUYEM, KOrna
UCTIOJIB3YEeTCSl  YCTPOWCTBO  JUCTAHIIMOHHOTO — YIPABJIEHUS TUAPABIUYECKHUM  PHUBOIOM
3aKPBITOTO THUIIA, TUAPABIMYECKAst TPyOa COSNMHEHA C MUJIOTHBIM KJIAIAHOM 3aKPBITOTO THIA U
THIPABIMYECKUM HACOCOM 3aKPBITOTO THUIIA, MUJIOTHBINA KJIalMaH 3aKPBITOrO THUIA YCTAHOBJICH HA
paboueii TuiaThopMe NHCTAHLIMOHHOTO YIPABJICHUS THIPABINYECKUM IMPUBOAOM 3aKPBITOTO
TUIA, XOAOBOH MWJIOTHBINA KJIamaH 3aKPBITOTO THIA YIPABISET XOAOBOH CKOPOCTBEIO KOpITyca
MAaIIWHBI, MIJIOTHBIN KJIAlaH yMNPaBIeHHUs] BHIPYOKOH 3aKPBITOTO THIA YIIPABISIET KOJUYECTBOM
BbIpyOaeMoOro wmarepuajia KOMAKINEeH YacThbi0, WM KOIZa HUCIONB3YeTCsl  YCTPOWCTBO
OUCTAHLIMOHHOTO YTPABJICHUS TUAPABINYSCKAM MPHUBOAOM OTKPBITOTO THUIIA, THAPABINYECKAS
TpyOa OTKPBITOTO THUIIA COSTUHEHA C PEryJUPYIOLIUM KJIAITAHOM, YYBCTBHTEJIBHBIM K Harpys3ke,
MUJIOTHBIM KJIATTAHOM OTKPBITOTO THIIA U TUAPABINYECKIM HACOCOM OTKPBITOIO THIIA, MAJIOTHBIH
KJIaTIaH OTKPBITOrO TUIA YCTAHABIUBAIOT Ha pabodeil raTghopMe NUCTAaHITMOHHOTO YIIPABJICHHS
THJIPaBIMYECKUM TPUBOAOM OTKPBITOrO THIIA, XOJOBOW MIJIOTHBIH KJalmaH OTKPBITOrO THIIA
yIpaBiIsieT XOJOBOH CKOPOCTHIO KOPIyCa MALIWHBI, MUJIOTHBIA KJanaH YIpaBleHHs! BBIPYOKOM
OTKPBITOTO THMA YIPABJIseT KOJMYECTBOM BhIpyOAeMOro marepuaia KOMaroIueHd 4YacThio,
YCTPONCTBO HMCTAHIMOHHOI'O yMOPABJIEHUS TUAPABIUYECKHMM MPUBOAOM JUCTAHIIMOHHO
yIOpPAaBIISIET SKCKABATOPOM IMYTEM YIMPABJICHUS THAPABIUYECKUM MPUBOIOM, MOITOMY OMEpPaTop
NpU KOMAHUHM HAXOIUTCS AAJIeKO OT pa3pyllaeMO MOBEPXHOCTH, OOECIeYMBAETCS JIMYHAS
0e30MacHOCTh OnepaTopa, OCOOEHHO MPHU KOMAHUHU HU3KOPACTIONOKEHHOTO PYAHOTO IJIACTa, JUIs
paboThI MPU KOMAHUH YEJIOBEKY HE HYKHO BXOAHTb B 32001, HHTEHCUBHOCTb TPYJa KOMAOMIErO
YeJioBeKa CHUXKAeTCs, 3(P(PEKTUBHOCTh KOMAHWS IOBBIIIAETCS, MUCTAHIIMOHHOE YIpPAaBIICHHUE
TUJIPABIMYECKUM TIPUBOAOM SIBJISIETCSI MMPOCTHIM U HANEKHBIM MO CBOEH KOHCTPYKIIMH, UMEET
BBICOKYIO  3()()EeKTHBHOCTb, BBICOKYKO QJaNTHBHOCTE U  O0JamaeT MPOTHBOB3PBIBHOM
0€301MacHOCTBIO.

12. bnaromapss yCTaHOBKE MOCJEAOBATEIIBHOTO KOHBEPCHOHHOIO BCTAaBHOIO KJAMaHa,
PEeNyKLHMOHHOTO PEBEPCUBHOIO BCTABHOI'O KJIANAHA U PENyKLUHMOHHOTO PEBEPCHBHOIO BCTABHOTO
KJIaTlaHa TOCJIEOBATEIPHOCTH C HAKOIUIEHUEM JHEPruH, WHTETPUPOBAH KAKIBIA 3JIEMEHT

aBTOMAaTHYECKOI'O YCTPOMCTBA MPSIMOrO M OOPAaTHOrO X0, OCHOBAHHOIO Ha MpeoOpa3oBaHUU
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TUAPABINYECKUX  WU3MEPEHUM, TMPUYEM  BBIFOAHO  YCTAHABJIMBATb  KAXABIM  3JIEMEHT
aBTOMAaTHYECKOI'O YCTPOICTBA MPSIMOIO M OOPAaTHOrO XO/1a, OCHOBAHHOI'O Ha NpeoOpa3oBaHUU
TMIPAaBIMYECKUX U3MEPEHUil, B HEOOJBIIOM MPOCTPAHCTBE, IIO3TOMY aBTOMATHYECKOE
YCTPOICTBO MPsIMOrO M OOpaTHOrO XOZa, OCHOBAHHOE HAa NpeoOpa3OBaHHM THUAPABIMYECKHUX
U3MEPEHUI, BHELIHE BBIMVIAAUT YHUCTBIM M AaKKypaTHBIM, KOMIAKTHBIM IO KOHCTPYKLUH,
MPOCTBIM U OBICTPBIM B YCTAHOBKE, CTAOUJIBHBIM B padoTe, 0€30MaCHBIM U HAJEKHBIM.

13. Ilpu ucnonbp30BaHUU JBOMHOTO MOABEMHOIO THAPABINYECKOTO LIMJIMHAPA KOMAIIe
YaCTH JIEBBbIM NOJBEMHBIN I'MAPABINYECKUN LIMJIMHAP KOMAKOLIEH YaCTH U NMpPaBblil MOJBEMHBIN
TUAPABINYECKUA LUIUHAP KONAKILIEH 4YacTU YCTAHOBJIEHBI C JABYX CTOPOH KOMAKOLIErO
JBUTATEJNs], IPUYEM JieBas MOABEMHAs HAIMpPABJAIOLIAs IITAHrA KOMAKOINEW 4YacTH IMPOIMyLIeHa
4yepes3 U COCIMHEHA € JIEBBIM HANPABJISIFOLIUM 3JIEMEHTOM MOJBECKH KOMAKIIENH YaCTH U C JIEBBIM
HAIpPAaBJISIOUM 3JIEMEHTOM MOJBECKH KOPIyCa MALIMHBL, a paBasi MNOAbEMHAsI HAPAaBJIAIOLIAs
LITAHra KOMAKINEH 4YacTH MPOMNyILIEeHA 4Yepe3 M COeNMHEHAa C IPaBbIM HAMNPABISIOILIUM
3JIEMEHTOM MOABECKH KOMAKOLIEH 4YaCTH M C MPABbIM HANPABJSIOLIUM 3JIEMEHTOM MOJBECKU
KOpIlyCa MAIlMHbI, IPX 3TOM JIEBbIM MOABEMHBIN F'MAPABINYECKUN LUIUHAP KONAKLIEH 4YaCTH U
MPaBbIi MOABEMHBIN I'MAPABIMYECKUI IMJIMHIAP KOMAOLIEH YaCTU YCTAaHOBJIEHBI MEXAY JIEBBIM
HAIPaBJISIOLUM 3JIEMEHTOM MOABECKH KOMAIOLIEH 4aCTU U NPaBbIM HAMPABJIAIOLIUM 3JIE€MEHTOM
MOABECKM KOMNAOIEH YaCTH, JIEBbIA MOJBEMHBIA TMAPABIMYECKUN LWJIMHAP KOMAIOIEH 4acTu
YCTaHOBJIEH BOJIM3M JIEBOTO HAINPABISIIOLIETO 3JIEMEHTA MOABECKU KOMAIOINEH YacTH, a MpaBblid
NOABEMHBIH THAPABINYECKHH IMJIMHAP KOMAIOUIeH YacTH YCTAHOBJIEH BOJNM3M TIPaBOroO
HANPAaBJIAIOLIErO 3JIEMEHTa TOABECKM KOMAILIeW 4YacTH, NPU 5TOM OAWH KOHEL JIEBOTO
MOABEMHOIO TUAPABIMYECKOrO LWIMHAPA KOMALIEH YacTH 3aKPeruleH Ha KOPIyCe MallWHbI
WM 3aKpeIyieH Ha KOMAKIeW 4acTH, & OJMH KOHEL JIEBOTO MOABEMHOIO THAPABIMYECKOTO
LUJIUHAPA KOMAKLIEH 4acTU 3aKpeIUIeH Ha KOPMyCe MAIIMHBI, MPUYEM MOABEMHAs KONAK0IIast
4aCTb UMEET COCIMHUTENbHBI HAKOHEYHMK JIEBOIO MOABEMHOIO MACISHOIO LWIMHAPA, KOrna
OZIMH KOHEL[ NPAaBOro MOABEMHOIO F'MAPABINYECKOr0 HUINHAPA KOMAOLIEH 4YaCTH 3aKPeIUIeH Ha
KOpIlyCE€ MAlIWHBIL, MOABEMHAsS KOMAKINAs 4aCThb UMEET COeAUHUTENbHBIM HAKOHEYHUK MPABOIO
NOABEMHOTO MACJSTHOIO LWJIMHAPA, MPUYEM COEAMHUTENbHBIA IITH(T JIEBOTO MOABEMHOTO
MACJsHOTO LUJUHAPAa MNPOXOAUT 4Yepe3 M COCNIUHEH C JIEBbIM MOABEMHBIM MACISIHBIM
LUJIUHAPOM KOMAKLIEH YaCcTH U C COCIUHHUTEIbHBIM HAKOHEYHUKOM JIEBOTO IMOABEMHOIO
MAaCJITHOTO LWJIMHAPA, COCAMHUTENBHBIA MTHQT MPaBOro MOJBEMHOTO MACISTHOTO LMJIMHAPA
MIPOXOHUT Y€pPe3 U COCAUHEH C MPABbIM MOABEMHBIM MACIISIHBIM LUIMHAPOM KOMAKOIIEH YaCTH U
C COENVHUTENBbHBIM HAaKOHEYHHMKOM IIPABOr0 IOABEMHOIO MACJISHOIO LWIMHAPA, KOraa

Konaromas 4aCcTb JOJIDKHA OBITh MNOAHsATAa, KOMAKINYy0 9aCThb OAHOBPEMEHHO IMOAHUMAIOT JICBBIM
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NOABEMHBIM T'MAPABIWYECKUM LMJIMHAPOM KOMAOLIE 4YacTU U IPAaBbIM I[OABEMHBIM
TUAPABINYECKUM LWIMHAPOM KOMAIINEH YacTH, MPHUYEM JIEBbI HANpPABISAIOIIUN 3JIEMEHT
MOABECKM KOPIyCa MAIIMHbI U MPaBblii HANPABJIAIOLIUN 3JEMEHT MOABECKH KOPITyCa MALIUHBI
CKOJB3ST BBEPX BAOJb, COOTBETCTBEHHO, JIEBOI NMOABEMHON HAMIPABJIAIOIIEH HITAHTY KONAKOLIEH
4aCTH U NPaBOH MNOABEMHON HANPABISAKOLIEH INTAHIM KOMAKILIEH 4YacTH, MNPUYEM JIeBas
MOABEMHAsT HAIPABJAIOINAsl LITAHra KOMAKIIEeH 4acTHU W IpaBas NMOABEMHAsl HANpPABISAIOINAs
IITAHTa KOMAKOIIEeH 4YacTH CIOCOOHBI (PUKCUPOBATh HANPABJICHUE BIIEBO-BIIPABO CKOJB3SIIEH
KOMAIOIIEH YaCTH, JIEBbI MOABEMHBIN I'MIPABINYECKUN [MJIMHAP KOMAKOIIEH YaCTU U IMPABBIN
NOABEMHBIM T'MAPABINYECKUNA LUJIUHAP KONAKINEW 4YacTH NOAAEPKUBAIOT IMOAHATYIO
KOMAMIIYI YacTh, YTOObI 0O0ECHEeYNTh YCTOWYHMBBIA MOABEM KOMAMOIIEH YacTH, MPHU 3TOM
YBEJIMYMBAETCS] BBICOTA KOMAHMS KOMAKOLIEH YacTH WM YBEIHMYUBAECTCS TJyOMHA KOTAHUS
KOMAINEH 4aCTH, KOHCTPYKLMs MOABEMHON KOMAOLIEH 4YaCTH MAallWHBI B3aUMOJAEHCTBYET C
KOHCTPYKLIMEH KOmaroIei 4acTu Ui OoAbeMa MOJIBECKU KOPIyca MAIIWHBL, YTO 00ECreunBaeT
BO3MO>KHOCTb YCTPAHEHHUs CJIOXKHOTO JIETKO PACKAYUBAEMOIrO KOPOMBICIIA, KOTOPOE YCTAHOBIIEHO
c mepenHell OOKOBOro Kpasi KOpPIyCa MAIIMHBI, HAKJIOHHO TOAJEPKUBAIOTCS MACISTHBIM
IIUIMHAPOM M INAPHUPHO 3aKPEIUIeHO Ha KOpIyce MAIlWHbl, U H30eXaTh pacKauMBaHUS
HAKJIOHHO MOJJAEP>KMBAEMOI0 KOPOMBICIA OT MOIJIOIIAEMONU SHEPruy aMOPTU3aLMK KONAKLIEH
rOJIOBKH, KOTOpasi COBEPIIAET BO3BPATHO-IIOCTYIATEILHOE YIapHOE BO3AEHCTBUE HA MaTepUall,
IIPU 5TOM BBITOJTHO 00€CIEeUNTh HaJIe)KHOE MOIBEIINBAHNE BO3BPATHO-TIOCTYIATEIbHON YIapHOH
KOMAOIIEH YacTH Ha KOPITyCe MALIMHBI, YTOOBI JIETKO BpaliaeMasi U packauyuBaeMasl IIapHUpHAst
KOHCTPYKLMSI OblJa HMCKIFOYEHAa W3 KOPIyCa MAIIMHbI W KOMAWEeH YacTH, MU YTOOBI
COEAMHUTEJIbHASl TIOBEPXHOCTh KOPIyCa MAIIMHbI M KOMAIOIIeH 4YacTH MPencTaBiisiia CoOOM
IUIOCKOE COEAMHEHHUE, TMPH 3TOM IUIOCKOE COeNUHEHHE OOeCHeyMBAeT KOPIYCYy MAIIHHBI
BO3MOXKHOCTh UMETh OOJIBINYIO IUIOIAAb JJIsi OOeCHeueHUs] CHpPSMIICHHOW MOBEPXHOCTH IS
KOMAIIIEH YaCTH, IPUYEM PacKauMBAHUE KOMAOILIEH YaCTH, BbI3BAHHOE NMPOTUBOAECUCTBYIOILEH
CHJIOH BO3BPATHO-TIOCTYMATEIBHOTO YIAAPHOTO BO3MEHCTBHS Komaromed dvactu, 3(dekTuBHO
YCTPAHsETCs, YBEIWYMBAETCS CTENEHb BBIIPAMICHHs KOPIyCa MALIUHBI OTHOCUTEIBHO
KOMAMOIIEH YacTH, YBENUYMBAETCA KOX(PQUIMEHT HCIONb30BaHMS KHHETUYECKOH SHEPruu
KOMAHUs, KHWHETUYECKasi JHEPrusi COXPAHSETCS, YMEHBIIAETCsl IOBPEXACHUE 3JIEMEHTOB,
BBI3BAHHOE PACKAYMBAHUEM, YMEHBINAETCS 00bEM TEXHUYECKOrO OOCIYKMBAHUS U TOBBILIIAETCS
3¢ PexTUBHOCTD KOTIaHUSI.

14. ABromMaTmueckoe yCTPOWCTBO MpPAMOro H OOpaTHOro Xona, OCHOBAHHOE Ha
npeoOpa30BaHUH THAPABINYECKUX U3MEPEHHH, YCTAHOBIEHO HAa TEJECKOINYECKOM KOPOMBICIE

Hjn yYCTAHOBJICHO Ha KOPIIYC€ MalllMHbI WKW YCTAHOBJICHO Ha KOTMaro e qacCTu,
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aBTOMAaTHYECKOE YCTPOHCTBO MPsIMOrO M OOPAaTHOrO XOZAa, OCHOBAHHOE Ha IpeoOpa3oBaHUU
TMIPABIMYECKUX M3MEPEHUMN, YNpaBiIsieT MACJSHBIM IMJIMHIPOM KOPOMBICNA WJIHM YIPABISET
XOJIOBBIM JBHraTelieM, KOrja YyCHUJIME TEeJEeCKONMUYEeCKOr0 KOpPOMBICHA, pPACTIHYTOrO U
YIUPAIOIIErocsi B MaTepuaj, Oonblie, 4YeM YCHIME PACTSDKEHHS MACISHOTO IIMUTHHIpPA
KOPOMBICJIa, ¥ BO3HUKAET H30BITOUHOE AABJIEHUE, ABTOMATHYECKOE YCTPOMCTBO MpPSIMOro U
00paTHOro X01a, OCHOBAaHHOE Ha MPEeoOpa30BaAHUU THAPABINYECKUX H3MEPEHHH, BBITOJHEHO C
BO3MOKHOCTBIO OOECTIeYeHMsI MOJA4YM THAPABINYECKOrO Macia B IOJIOCTh OOpaTHOro Xona
MAaCJISTHOTO LIMJIMHAPA KOPOMBICITIA 1 O0ECTIEYEeHHUS BBITIOHEHUS TEJECKOTNYECKUM KOPOMBICIIOM
00paTHOro X0/a, MPUYEM B 3TOT MOMEHT MPOUCXOAUT COPOC M30BITOYHOTO AABJIEHHS B IMOJIOCTH
NpsSIMOTO  XOZAa, THAPABIMYECKOE MAaCiO TepeMelaercs B TOJOCTh MPSIMOTO XOoha, a
TEJECKONMMYECKOEe KOPOMBICIIO BBITATHUBAETCS BIIEPEN; WJIM, KOTAA YCHIIME KOPIyCa MAIIWHBL,
KOTOpasi MPOABUTAETCS BIEPEN WU YIHPAeTCs B Marepual, OoJblie, YeM YCHIIHE XOZOBOTO
IBUTATENs] W BO3HUKAeT H30BITOYHOE [aBJEHHE, aBTOMATHUYECKOE YCTPOHCTBO MpPSIMOTO M
0o0paTHOro XoIa, OCHOBAHHOE HAa NPeoOpa3OBaHUHM TUAPABJINYECKUX H3MEPEHHH, YIpPaBISET
BBIITOJIHEHHEM XO/IOBBIM JIBUTATEIEM OOpPaTHOrO Xofa, N30BITOYHOE JIaBJIeHHE COpachIBaeTCs, U
XOJIOBOH JIBUTATENb IPOABHUIAeTCs BIIEPEA;, WM, B 3aBUCHMOCTH OT TBEPAOCTH MaTepuaa,
KOTOPBIN JOJDKEH OBbITh BBIKONAH, OMPEAENSIOT HOPMAJbHOE 3HAU€HHE JAaBJICHUS KONAHWS B
KONAIOLIEro ABUraTelns, OOeCHeYMBAIOT BO3MOMKHOCTb COTJIACOBAHMS 3HAUEHUS JaBJICHUS
MACJITHOTO LMJIMHAPA KOPOMBICTIA C HOPMAJIbHBIM 3HAUEHUEM JIaBJICHUS] KOMAIOLIEro JABUraTels,
KOTZla TOJIOBKA KOIAaHHWs IOBOPAYMBAETCSl BJIEBO M BIIPABO U KOIMAET 4YPE3MEPHO TBEPABIi
Marepuas, a 3HAa4eHHWEe JaBJICHWS KOMAMOWIEro JABHUIATENs  SBISETCS  HM30BITOYHBIM,
ABTOMATHYECKHI TEJNEeCKOMMYECKHI MEXaHH3M MACJSIHOTO LWJIMHAPA, OCHOBAHHBIA Ha
npeoOpa3oBaHUM THIPABIUYECKUX HM3MEPEHUN, 00eCredynBaeT BO3MOYKHOCTb BBITOJTHEHUS
MAaCJISTHBIM  IIFJIMHAPOM TIOBOPOTa KOPOMBICJIA OOPAaTHOrO XOAA, KOMAKOLIUI JBUTATENb HE
NOBPEKAAECT KOMAKOIIHMKA 3JIEMEHT, TaK KaK KOMAOIIMH JBUTATENIb HE OCTAaHABIUBAETCS
U30BITOYHBIM JIaBJICHMEM H3-32 KOMAHHWsS YPE3MEPHO TBEPAOro MaTepuasa, OIpenesieHue
TBEPJIOCTH BBIPBITOIO MaTepHalia JOCTUTAETCSI ABTOMATHYECKUM TEJIECKOMMMIECKUM MEXAHU3MOM
MAaCJITHOTO LMJIMHAPA, OCHOBAHHBIM HAa NPeoOpa3OBaHUHM THUAPABIMYECKHX W3MEPEHUH, TpH
BBIITOJIHEHUH UM IPSIMOTO U OOPATHOTO yIaPHOTO BO3MEHCTBHS, JIEBOI M MPAaBOH PE3KH, a TAKXKe
NPOIIECCOB KOMAHMs MaTepralia BBEPX M BHU3 KOMAOIIEH rOJOBKOH, MPH 3TOM KOTAKOIIAst YacTh,
MAaCISTHBIA LUJIMHAP KOPOMBICHA, XOAOBOHM ABHraTeslb U TOMYy NOAOOHOE 3apaHee 3allHIICHBI,
AaBTOMATHYECKYIO 3aIIUTy OT Meperpy3kd NpPU BBINOJHEHWH NPSAMOTO M OOpaTHOro Xoja
BBIMOJIHSAIOT HAa MAcCJSTHOM LWIMHAPE MOABEMa KOPOMBICTA, MACISHOM IMUJIMHIAPE IMOBOPOTA

KOpOMBICJIa 151 TCJICCKOITNYCCKOM MacCJIAHOM HUIINHAPEC KOpOMBICJIa C NMOMOIIBIO
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ABTOMATHYECKOTO TEJECKOMUYECKOr0 MeXaHH3Ma MACHSHOrO LHWJIHHIAPA, OCHOBAaHHBIM Ha
npeoOpa3oBaHUM TMIAPABIMUYECKUX H3MEPEHHH, NPU 3TOM MCKIOYAETCs IOTEpsl BPEMEHH,
paboueii CUsIbl U SHEPTHH, KOTOPbIe ObLTH BBI3BAHBI MEPE3AMyCKOM HU3-3a OCTAHOBKH, BHI3BAHHOM
Neperpy3Koii, MCKIIIOYAeTCsl Cephbe3HOe MOBPEKIACHUE KaKIOrO 3JIEMEHTa KOMAKOLIEH 4YacTu |
HKCKABaToOpa U3-3a IPOTUBOACHCTBYIOINEH CHJIBI HENpepbhlBHOH paldOTBl B  COCTOSIHUH
I/IS6BITO‘{HOFO JaBJICHUS, YMeHbLHaeTCSI O6’beM TEXHHUUYCCKOIO O6CHy}KI/IBaHI/I$I, CHUKXACTCA
UHTEHCUBHOCTh TPYJa OINEepaTopa M 3HAYUTEIBHO MOBBIIAETCS 3PPEKTUBHOCTD pabOThl U CPOK
CJTy>KObI BCeW MaIIIMHBI.

OmnpeneseHne TBEPOOCTH  BBIPBHITOIO  MaTepuaia  JOCTHUTAETCST C  [TOMOIIBIO
ABTOMATHYECKOTO YCTPOMCTBA MPSIMOTO M OOPATHOrO X0a, OCHOBAHHOTO Ha MpeoOpa3oBaHUU
THIPABIMYECKUX W3MEPEHHI, W KOMarolias 4acTh 3apaHee 3alldileHa, CUCTeMa He TpedyeT
PY4YHOTO yOpaBieHUs U CHOCOOHA KOMarh aBTOMATHYECKH, HACTOsIee U300peTeHne
obecrevnBaeT BO3MOXHOCTDH TMOBBIIIEHUS JaBJIeHUsT Oe3 cOpoca JaBlieHUs, KOTrJa KOTAFOIIHIA
IBUTATE]Ib BCTPEYAETCS C UYPE3MEPHO TBEPABIM MATEPUANOM, W OOeCNedYrBAeT BO3MOKHOCTH
HereprBHOFO l'[pO)lBI/DKeHI/Iﬂ Kopnyca MalllMHbI, LITO6I:>I HpI/IBOI[I/ITb B HeﬁCTBHe KOl'IaIOHIy}O
HaCTb OJis1 BBIIIOJIHCHHUSI KOIIAHUWS ITOCJIC BBIITOJIHCHUSA O6paTHOFO X0o4da Ha YCTaHOBJ'IeHHOG
pacCTOsiHUE, MO3TOMY 3KCKaBaTop 00JamaeT MperuMyInecTBAMK, JOCTHKEHHSI aBTOMATUYECKOTO
KonaHusi Oe3 KOpPOOKHM aBTOMAaTHYECKOTO »JJIEKTPUYECKOTO YIpaBjieHusi, Ooyiee BBICOKOI
HAJIe’KHOCThIO, 00Jiee BBICOKOW 3((PEKTUBHOCTHIO, OTCYTCTBUEM KAaKOTO-THOO OMHOTO JIETKO
MOBPEKIAEMOr0 3JIEMEHTa aBTOMATUYECKOrO JJICKTPUYECKOrO YIpaBlieHHus, Ooyiee BBICOKOI
0€30MacHOCTbI0O U aBTOMATHUYECKOW NOOBIMEN YIJIS MOJ THAPABJINYECKUM YIPaBICHUEM, MPH
STOM JIIOOble JBUTATEIM M DJIEKTPHYECKHE YCTPONCTBA HE CrOparOT IMPH BO3HUKHOBEHUH
NEPErPy3KH, CKPBITOM OMACHOCTH OT MCKPBI HE CYIIECTBYET M B3PHIB aOCOIOTHO MPENOTBPAIIEH,
XOOOBBIE U KOINIAKIIHWE 4YaCTU O6eCHeLII/IBaI'OT HJ'IaBHbeI HYCK, a SKCKaBaTOp SIBJSICTCA
YHapOYCTOﬁqHBbIM, C KOHTpOHeM HpOTI/IBOBpaH_[eHI/Iﬂ, BJIaro- " BOI[OHerOHI/IHaeMbIM,
aHTI/IKOppOSI/IOHHbIM, 3alUIINICHHBIM OT HeraBI/IJ'IbHOFO HUCIIOJIB30BaHHUsA, C BBICOKHM ypOBHeM

0€30macHOCTH U MPOAOJLKUTEIBHBIM CPOKOM CITYKOBI.

KPATKOE OITMCAHUE YEPTEXEM

@dur.]  uzoOpakaeT  TUAPABIMYECKYID  NPUHOUIHAIBHYKD  CXEMYy  CHCTEMBI
AaBTOMAaTHYECKOT'O YIPABJICHUS] BbIPAOOTKONW YaCTUYHO MPSIMBIM M YAaCTHYHO OOPATHBIM XOAOM,
OCHOBAHHOM Ha MPeoOPa30BaAHNU THAPABIMUECKUX U3MepeHuil B BapnanTte Boinmonnenus 1;

dur.2  uzobpaxkaeT  TUAPABIMYECKYI0  NPUHLUIIHAIBHYHO  CXEMy  CHCTEMBI

ABTOMATHYCCKOTO YIIPaBJICHUSA Bpra6OTKOﬁ YaCTUYHO MNPsAMBIM U YaCTUYHO O6paTHbIM XO0O0M,
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OCHOBAHHOI Ha MPeoOPa30BaHUM THAPABIMUYECKUX U3MepeHuil B BapnanTte Boinonnenus 2;
dur.3  uzobpaxkaeT  TUAPABIMYECKYI0  NPUHLUIHAIBHYHO  CXE€My  CHCTEMBI

aBTOMAaTHYECKOI'O YIPaBJIEHUs] BbIPAOOTKON YaCTUYHO MPSIMBIM M YAaCTHYHO OOPATHBIM XOAOM,

OCHOBAHHOI Ha MpeoOpa3oBaHNU MHIPABINYECKNX U3MepeHnii B Bapuanre Boimonnenus 3;

@ur4  uzobpakaeT  TIHAPABINYECKYI)  NPUHLUIHAIBHYIO  CXEMy  CHUCTEMBI
ABTOMATHYECKOTO YMPaBJICHUs] BbIPAOOTKOW YaCTUYHO MPSIMBIM U YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHO¥ Ha MPeoOpa3OBaHUK THAPABIMYECKUX U3MepeHuil B Bapuante BoinonHenus 4;

@dur.5 wuzo0pakaeT  TUIPABIMYECKYI)  NPUHLMUIHAIBHYK)  CXEMYy  CHCTEMBI
ABTOMATHYECKOT'O YIPABJICHUS] BbIPAOOTKOW YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOIOM,
OCHOBAHHOM Ha MPeoOpa30OBaHUK THAPABIMYECKUX U3MepeHuil B BapuanTte BoimonHenus 5;

@ur.6 wu300paxkaeT CTPYKTYPHYKO CXEMy CHCTEMbl aBTOMATHYECKOIrO VIPABICHHUS
BbIPAOOTKOH YaCTWUYHO TMPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeoOpa30BaHUM THIPABINYECKUX M3MEPEHHH, copepsKallel KOPIyC MAlIUHbI ¢ HETIOABHKHON
IJIMHHOMW cTpenol, B Bapuanre Beinonnenus 6;

@ur.7 wu3o0paxkaeT CTPYKTYPHYIO CXE€My CHUCTEMbl aBTOMATHYECKOTrO VIPABICHHUS
BbIPAOOTKONW YaCTUYHO TMPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeoOpa3oBaHUU THAPABINYECKUX M3MEPEHUH, copeprKaiell KOPIyC MaIlUHbI ¢ HETIOABIKHOM
INJIMHHOMU cTpenol, B Bapuanre Beinonnenus 6;

@ur.8 wu3obpaxkaeT CTPYKTYPHYIO CXE€My CHCTEMbl aBTOMATHUYECKOTO VYIIPaBIEHHS
BBIPAOOTKONW YaCTHYHO NPSMBIM M YacTUYHO OOpaTHBIM XOIOM, OCHOBAaHHOH Ha
npeoOpa3oBaHUM  TMAPABIMYECKMX  M3MEPEHHH, copepikamieldl  KOpPIyC  MAIIMHBI  C
TEJIECKOMUYECKON cTpenioli B Bapuanre Breinmonnenus 7,

@dur.9  wuzobpakaeT  TUAPABIUYECKYI)  NPUHLMIHAIBHYK)  CXE€MY  CHCTEMBI
ABTOMATHYECKOT'O YIPABJICHUS] BbIPAOOTKOW YACTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOIOM,
OCHOBAHHOM Ha MPeoOpa3OBaHUK THAPABIMYECKUX U3MepeHuil B BapuanTte BeimonHenus 8;

@ur.10  u3o0parkaeT  TUAPABIMYECKYID  NPUHIMIIHAIBHYIO  CXE€MY  CHCTEMBI
AaBTOMAaTHYECKOTO YIPABJICHUS] BbIPAOOTKONW YACTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHOM Ha MPeoOpa30BaHUM MMAPABIMUECKUX U3MepeHuil B Bapnanrte Beimonsenus 9;

@ur.11 wu3obpaxkaer CTPYKTYPHYK) CXeMy KOHCTPYKIIMH XOJOBOTO IIaPHUPHOTO
HAKOHEYHUKA, YCTAHOBJICHHOIO B KOHILIEBOM 4YacTHM XOAOBOrO KpOHUITeNiHA B Bapuanre
Brinonuenus 10,

@dur.12 wnzobpaskaer CTPYKTYPHYK CXE€My KOHCTPYKLHH XOJOBOTO IIAPHUPHOTO
HAaKOHEYHUKA, YCTAHOBJICHHOIO B KOHLIEBOM 4YacTHM XOAOBOrO KpoOHWITeNHa B Bapuanre

Bemonxenus 10;



42

@ur.13 uzolOpakaer CTPYKTYPHYIO CXeMy KOHCTPYKLHMH TIIOJIOCTH THUAPABIMYECKON
TpyOBI BO3BPATHO-TIOCTYNATENBHOTO YAAPHOIO OIOPHOTO KPOHIUTEHHA, YCTAaHOBJIEHHOTO B
Bapuanrte Brinonnenus 10,

@ur.14 uzobpaxkaeT CTPYKTYPHYIO CX€My KOHCTPYKLMH COEAMHEHHs KOpPOMBICIA H
BO3BPATHO-IIOCTYNATENbHOH yapHoi kopoOku B Bapnante Bomonnenus 10;

@ur.15 wuzobpakaer CTPYKTYPHYK CXeMy KOHCTPYKLHMH COEJUHHTEIBHOTO phblYara
1aTyHa, MPUBOAMMOrO B AEHCTBHUE KOMAOLIUM JBUrareneMm B Bapuante Breimonnenus 10;

@ur.16 wuzobparkaer CTPYKTYPHYK CXEeMy KOHCTPYKIMHU KOpITyCa THUIPABIMYECKON
kKopoOku B BapuanTe Bommonnenus 11;

@ur.17 n300pakaeT CTPYKTYPHYIO CXEMy 3JIEMEHTa MJISi PACHbUICHHS OXJIAKICHHOM
BOJIOH, YCTaHOBJIEHHOTO B Bapuante Bemonnenus 12;

@ur.18  u3o0parkaeT  TUAPABINYECKYID  NPUHIMIIHAIBHYIO  CXE€MY  CHCTEMBI
ABTOMAaTHYECKOTO YIPABJICHUS BbIPAOOTKONW YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHOM Ha MPeoOpa30OBaHUM THAPABIMUYECKUX U3MepeHul, B Bapuante Bemonnenus 13;

@ur.19 wu3o0pakaeT  TUAPABINYECKYID  NPUHIMIIHAIBHYIO  CXE€MY  CHCTEMBI
ABTOMAaTHYECKOT'O YIPABJICHUS BbIPAOOTKONW YaCTUYHO NMPSIMBIM M YAaCTHYHO OOPATHBIM XOZAOM,
OCHOBAHHOM Ha MpeoOpa3oBaHUU THAPABINIECKUX U3MepeHuil, B Bapuanrte Brimonnenus 14;

@ur.20 wnzo0paskaer CTPYKTYPHYKO CX€MY CHCTEMbl aBTOMAaTHYECKOTO VIIPaBJICHUS
BbIpAOOTKONH YaCTUYHO TMPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOM Ha
npeoOpa30BaHUM THIPABIUYECKUX U3MepeHu, B Bapuante Brimonnenus 15;

@ur21  u3obpaxkaeT  TUAPABIMYECKYI0  NPUHOUIHAIBHYIO  CXEMy  CHCTEMbI
ABTOMATHYECKOTO YMPaBJICHUsS] BHIPAOOTKOW YACTUYHO MPSIMBIM U YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHO¥ Ha MPeoOpa3OBaHUM THAPABIMYECKUX U3MepeHuii, B Bapuante Boimmonnenust 15;

@dur.22 wuzodpakaer CTPYKTYPHYK CXEMY CHCTEMbl aBTOMATHYECKOTO VYIIPABJICHUS
BbIPAOOTKONW YaCTUYHO TMpPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeobpa3oBaHUU TUAPABINYECKUX U3MepeHuii, B Bapuante Brimonnenus 16;

@dur.23 wnzodpakaer CTPYKTYPHYK) CXE€MYy CHUCTEMBbl aBTOMATHYECKOTrO YIPAaBICHHUS
BbIPAOOTKOH YaCTUYHO TPSIMBIM W YaCTUYHO OOpaTHBIM XOIOM, OCHOBaHHOH Ha
npeobpa3oBaHUU THUAPABINYECKUX U3MepeHuii, B Bapuante Brimonnenus 16;

@dur.24 wnzodparkaer CTPYKTYPHYK) CXEMY CHCTEMbl aBTOMATHYECKOTO VIIPABICHUS
BbIPAOOTKOH YAaCTUYHO TMPSIMBIM M YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeobpa3oBaHUU TUAPABINYECKUX U3MepeHuil, B BapuanTte Beimonnenus 17,

@dur.25 wnzo0paskaer CTPYKTYPHYKO CXEMY CHCTEMbl aBTOMATHYECKOTO VIIPABJICHUS

BbIpAOOTKOH YaCTUYHO TMPsIMBIM M YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
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npeobpa3oBaHUU THUAPABINYECKUX U3MepeHuii, B Bapuante Brimonnenus 18;

@dur.26 wnzodpaskaer CTPYKTYPHYKO CXE€MYy CHUCTEMbl aBTOMATHYECKOrO YIPAaBIECHUS
BbIpAOOTKOH YaCTUYHO TMpPSMBIM UM YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOMH Ha
npeoOpa3oBaHUM THIPABIUYECKUX U3MepeHul, B Bapuante Brimonnenus 19,

@ur.27 wuzo0paxkaeT CTPYKTYPHYIO CX€My CHCTEMbl aBTOMATHYECKOTO YIPaBICHHS
BbIPAOOTKOW YaCTMYHO TMpPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeoOpa3oBaHUU TUAPABINYECKUX U3MepeHuii, B Bapuante Brimonnenus 19;

@ur.28 wuzodpakaer CTPYKTYPHYK CXE€My CHUCTEMbl aBTOMATHYECKOTrO YIPAaBICHHUS
BbIPAOOTKONW YaCTMYHO TMPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBAaHHOH Ha
npeoOpa3oBaHUU TUAPABINYECKUX U3MepeHuii, B Bapuante Brimonnenus 20;

@ur.29 wuzodpakaer CTPYKTYPHYK CXEMYy CHUCTEMBl aBTOMATHYECKOTO YIPAaBICHHUS
BbIPAOOTKOH YaCTWUYHO TMPSIMBIM W YaCTUYHO OOpaTHBIM XOJOM, OCHOBaHHOH Ha
npeoOpa3oBaHUU TUAPABINYECKUX U3MepeHuil, B Bapuante Brimonnenus 20;

@ur.30 n300pakaeT CTPYKTYPHYIO CXE€MY Y3KOH BBINYKJIOH YacTH BBITYKJIOH (OpPMBI B
KOPITyCe MALINHBI M ITMPOKOH JIIMHHOM 4acTH BBIMYKJIOH (opMbl B BapuanTte Bomonnenus 21;

@dur.31 uzolOpaskaer CTPYKTYPHYIO CXEMy HANpaBJSIOMEH CHUCTEMbI ISl IMOABEMA
MOABECKH MACJISIHOrO LuiauHApa B Bapuanre Beinmonnenus 22;

@ur.32 n300paxkaeT CTPYKTYPHYIO CXE€MY CHUCTEMBI IJIs MOABbEMAa IOABECKU MACIHSHOTO
HUIMHApa B Bapuante Beinonnenus 22; u

@ur.33 u3obpakaer CTPYKTYPHYIO CXEMYy TEJIECKOMUYECKOr0 MAC/STHOTO LMIMHAPA
KOPOMBICJIAa U MACJITHOTO LIMJIMHJIpa MOBOPOTAa KOpoMbIcia B Bapuante Beinonnenus 23.

Ha ueprexax: 1 — xonoBOlN ABUraresnb, 2 - HalpaBiIEHHBIN KJANaH C FHAPABINYECKUM
NPUBOZIOM, 3 - aBTOMATHYECKOE YCTPOWMCTBO NPSMOro M OOpaTHOrO XOAa, OCHOBAaHHOE Ha
npeoOpa30BaHUM THIPABINYECKUX U3MEPEHUH; 4 - MHOTOXOZOBOH PEeryJUpYIOMUi KianaH; 5 -
TUAPABINYECKUN HAcCOC, 6 - KOMAUIMN JOBUraTedb, 7/ - KJamaH MOCIENOBaTEeNbHOCTH, 8 -
PEAYKLMOHHBIN KjanaH, 9 - MaclsHbI LUIUHAP Kopombicaa, 10 - akkymynsaTop sHepruy; 11 -
KOMAKoIIasi TOJIOBKA; 12 - BO3BPaTHO-TIOCTyNAaTeIbHAs yAapHast KopoOka; 13 - komaromasi 4acTs,
14 — npBurarens;, 15 — XOmOBOM KpOHIITEWH, 16 - kopmyC MamuHbL, 17 - ruapasinyeckas
KopoOka; 18 - Kopmyc MalIuHbI C HETTOBUKHOHN JUTMHHON CcTpesiol; 19 - cuioBast 4acTh Kopmyca
mamuHbl, 20 - gurarens Hacoca;, 21 - pabGouas mardopma ympasieHus, 22 - MacisTHBINA
LWIMHAP C BO3BPATHO-MOCTYMATENbHBIM YAAPHBIM BO3JAEHCTBUEM, 23 - TEJIECKONMUYECKUN
MACJISIHBIM LUJUHADP KOPOMBICHA, 24 — TEIEeCKONMUYECKOe KOPOMBICIO, 25 - KOpPIyC MALIUHBI C
TEJIECKONUYECKOU CTPesIoN; 26 — HarHeraTesb, 27 - XONOBOW LIAPHUPHBIM HaKOHEYHHUK, 28 —

BHYTPEHHUH LIWIMHAP BO3BPATHO-NIOCTYNATENBHON YAApHOH KOPOOKU MIAPHUPHOH OMopsl; 29 —
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OMoOpHBIA KpoHITEHH;, 30 — MOJOCTh TUAPABIMYECKOH TPYOBI BO3BPATHO-NOCTYMATEIHBHOTO
YAApHOIO ONMOPHOrO KPOHWITENHA, 31 - KOPOMBICIIO, 32 - IIAPHUPHBIA HAKOHEYHUK KOPOMBICIIA,

33 - mNOABEMHBIM MAaCHSHbIA LUWIMHAP, 34, COEJUHUTENbHBIA JJEMEHT BO3BPAaTHO-

>
HOCTYNATEeNIbHON yapHOH KOpPOOKM;, 35 — COeAMHUTENbHbIH HAPYKHbIA LFJIMHAP BO3BPATHO-
NOCTYTATEeNIbHON yAapHOH KOpOOKH, 36 — COCOMHUTENbHbIH pblYAr MIATyHA, 37 - HIDKHSI
IUTACTHHA KOPITyca THAPABINYECKON KOpoOKH; 38 - BepXHss 4acTh, CheMHO NMPUKPEIUIEHHAs K
runpaBianyueckoil Tpyoe; 39 — psn U-oOpasubix TpyO mis oxjaknmaromed Bombl, 40 - kopmyc
THIPABINYECKON KOpOoOKM; 41 — BBIMYCKHOE OTBEPCTHE ISl JKUAKOCTH, 42 - pasneiuTenbHas
IUTACTHHA JUTSA JKUAKOCTH, 43 - TpyOa i oxyakaaromeil Bonbl, 44 — KpeneKHbIHA 3JIEMEHT psia
U-obOpa3Hbix TpyO uisi OXJaxKpmaromed BOXbI, 45 - TPOTOYHBIA KaHAJT Uil JKUIAKOCTU
Pa3IeNUTENbHON TUTACTHHBL, 40 — BIYyCKHOE OTBEPCTHE JJIS JKUAKOCTH, 47 — oOpaTHbIi QuibTp
IJIs1 JKUJAKOCTU, 48 - MPOCTPAHCTBO YIOJIBHOW NPOXOAKH, 49 - HIXKHAA IUIACTHMHA XOAOBOIO
kpoHimnTeitHa, 50 - kaHan yrojgpHOW mpoxonkw; 51 - ckpeOkoBbIN KOHBeHep; 52 - Tpyba mis
pacnbUIeHHs] OXJIA>KACHHON BOAOW; 53 — KOMArIUN reHepaTop; 54 — KOHCTPYKLMs KONAroIIen
4aCTH JJIs1 KPEIUICHHs MOABECKU KOPIyCa MAIMHBL, 55 — KOHCTPYKUUS KONAKOLIEH 4acTU Ui

MOAbEMA IOABECKH Ky30Ba MAIUWHBI, 56 - NPsIMOM HANpPaBISIKOLIUN penbe;, 57 - npsMou

HampaBJSIOIUN  xkenod; 58 -  ManeHbKHii-BepXHUH  OOJBIIONW-HIKHUNA — KJIMHOBUIHBIN
HanpaBJsoIui  xkenod, 59 — ManeHbKuH-BepXHUH OONBIION-HMKHUN — KJIMHOBHUIHBIN
HaIMpaBJsAoWUi  penbc, 60 — mnepenaTodHblii MeXaHW3M JBUrarens; 61 - KOHCTPYKLMs

HEMOJBUKHONW KOMAIOLIEH 4acTH KOpPIyCca MAUIMHBL, 62 - KOHCTPYKLUS NOJABEMHON KOMAOLIEH
4acTH KOpIlyca MalllMHbI, 63 — 4acTh, 3aMUparolas yAapHYH 4acTh U KOPIyC MAallUHBI, 64 —
HANPSDKEHHBIH INTH(QT KOHCTPYKLMH KOMAKOIMIEH YacTH Jis TOABEMa IOIBECKH KOpIyca
MAIIWHBL, 65 - OTBEPCTHE TMOA HAMPSUKEHHBIH IMTH(PT KOHCTPYKIHMM KOMAKOINEH YacTH JJIs
NoAbEeMa TOIBECKH KOpIyCa MAIIHHBIL, 06 — OJOKUpYOIIee YCTPOHCTBO AJisi COAEHCTBUS
HAKOIJIEHUIO SHEPIUU BO3BPATHO-MIOCTYNATENbHON yIapHOH 4acTy, 67 - THAPAaBINYECKUN HacOC
3aKkpeITOro tumna; 68 - miuargpopmMa MUCTAHIIMOHHOTO YIPABJIEHUS THIPABJINYECKUM MPUBOIOM
3aKpBITOr0 THma;, 69 - MWIOTHBIA KiamaH 3akpeitoro Ttuma, 70 - ruapaBiudeckas TpyOa
3akpeiToro tumna; 71 - miaargpopma JUCTAHIIMOHHOTO YIPABJICHHS THIPABINYECKAM MPHUBOIOM
OTKPBITOrO TUNA, 72 - yCTPOMCTBO AUCTAHLMOHHOIO YNPABJICHUs TMAPABIMYECKUM MPUBOIOM
OTKPBITOTO THMA, 73 - TUAPABINYECKHUN HACOC OTKPBITOrO TUMA, 74 - pEeryJUpYIOLIUN KJanaH,
YyBCTBUTENbHBIN K Harpyske, 75 - ruapaBindeckas TpyOa OTKpBITOro Tuma, 76 - MHJIOTHBIA
KJIAallaH OTKPBITOrO THUMA, /7 - COEAUHUTENbHAs IUIACTMHA MACJISHOrO LMJIMHApAa KOpImyca
MAIIUHBbI, 78 - HUKHSAS TUIACTHHA CUJIOBOM YaCTH KOPIyCa MAIIMHbL, 79 - y3Kas BbINyKJIas 4acThb

BBINYKJIOH (opmbr, 80 - mupokas AJUHHAS YacTh BBINYKJIOH (opMmbl; 81 — kopmyc KOpoOKu
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KOMAIIEH 4acTu; 82 - MOJABEMHBINA MMAPABINYECKUNA LWINHAP KONAKOLIEeNH 4acTu;, 83 — JIeBbIU
NOABEMHBIM TMAPABIWYECKUM LMJIMHADP Komawomen dacth, 84 — mnpaBblii NOABEMHBIN
TUAPABINYECKUNM LUIUHAP KONAKILIEH 4acTH; 85 - JIEBbIH HAMNPABJIAIOIIUN 3JIEMEHT MOABECKU
KOMarIel 4actu;, 86 — mpaBblil HAMPABIAIOLINI 3JIEMEHT MOJBECKM Komaroie udactu; 87 -
JIEBBbI HANpPAaBJSIOLIMK 3JIEMEHT MOABECKM KOpIyCa MAallMHbI, 88 - IpaBblil HANPABJIAIOLIUN
SJIEMEHT TMOJBECKH KOpIyca MalluHbl, 89 - JeBas NOAbEMHAas HAIpPaBJAKOINAs LITAHra
Konaried dactu;, 90 — mpasasi MOABEMHAsT HAIpPABJAOLIAs IITAHra Komaromew dactu;, 91 —
COEAMHUTENIbHBIA MTHQT JEBOr0 MOABEMHOIO0 MACIISTHOTO IIMUIMHAPA, 92 — COeNMHUTENbHBIN
IITAPT MPABOTO MOIBEMHOTO MACISTHOTO LWIHHIPA; 93 —COeNNHUTENbHBIII HAKOHEYHHK JIEBOTO
MOABEMHOIO MaCJISIHOTO LUIUHAPA;, 94 — COeAUHUTENbHBII HAKOHEYHUK IPABOTO MOABEMHOIO
MACJISTHOTO LHUIMHAPA;, 95 —MacasHbII HUINHAP NOBOPOTA KOPOMBICHA;, U 96 - HEMOCPENCTBEHHO

COCAMHECHHDBIEC KOPITYC MAIIMHbI U KONIAOIAA YacCTh.

ITOJAPOBHOE OITMCAHME BAPUAHTOB BBITIOJIHEHUW A

Bapuant Beinonnenus 1

Kak mnokazano Ha @ur.l, Bapuant Bemonnenus 1 mnpexncraBisier coboil cucremy
aBTOMAaTHYECKOTO YIPABJICHUS BbIPAOOTKONW YaCTUYHO NMPSIMBIM M YaCTUYHO OOPATHBIM XOIOM,
OCHOBAHHYIO Ha MPeoOpa3OBaHUM T'HMIPABINYECKUX W3MEPEHUH, CONEpIKAIlyI0 aBTOMATUYECKOe
yCTpOICTBO 3 mpsIMOro U OOpaTHOrO XOJa, OCHOBAHHOE Ha MpPeoOpa3OBaHUU THMAPABIHYECKHUX
U3MEPEeHUH, IPU 3TOM CHUCTEMa aBTOMATHYECKOTO YIPABJICHHs BbIPAOOTKON YaCTUYHO MPSIMBIM
Y YaCTUYHO OOpaTHBIM XOAOM, OCHOBAHHAsl Ha NPeOOpa3OBAHUM THUAPABIMYECKUX H3MEPEHUHH,
TAKKe COIAEPIKHUT JABHraTeib 14 u TOMy MogoOHOE, a aBTOMAaTHYECKOE YCTPONCTBO 3 MPSIMOTO U
00paTHOro Xo01a, OCHOBAHHOE Ha MNpPeoOpPa3OBAaHMU THIPABIUYECKUX H3MEPEHUH, CONEPIKUT
HAIPaBJEHHBIN KJanaH 2 ¢ FUAPABIMYECKUM MPUBOAOM, IBUraTenab 14 COOEp>KUT KOMAXOLIUH
ABUTATENb O U XOOBOW JABUTaTeNb | ¥ TOMY MOIOOHOE, aBTOMAaTHYECKOE YCTPONUCTBO 3 MPsIMOTO
U o0paTHOro Xona, OCHOBaHHOE Ha MpPeoOpa3OBaHUM THAPABINYECKUX HM3MEPEHUH,
B3aUMOJIEHCTBYET C KOMAIOIIUM ABHraTejeM 6 U XOIOBbIM ABHraTeneM 1, arodbl copMupoBaTh
AaBTOMATHYECKH MEXaHH3M IMPSIMOTrO W OOpaTHOro xona nBurartens 14, OCHOBaHHBIH Ha
npeoOpa3oBaHUM THAPABJINYECKUX HM3MEPEHHH, NpPUYeM 3HAYEHUE JaBJICHUS YCTPOWCTBA
NPsSIMOTO U OOPAaTHOTO XOAa, OCHOBAHHOTO HAa NMPe0oOpa3OBaHUM THAPABINYECKUX H3MEPEHHH,
MEHbIIE 3HAYCHMs AABJICHHsI KOMAIOINEro IBUTATeIst 6 B COCTOSTHUM M30BITOYHOTO IaBJICHUS,
OpU  3TOM, KOrJa KOMAKIIMKA JABHratelb 6 BCTpedaercs C UYpe3MEepHO OONbLINM
CONPOTHUBJICHUEM, 3HAYEHUE [ABJICHHs KOIMAIOLIEro ABHUrareiss 6 MCHOBEHHO YBEIUYHMBAETCS,

4TOOBI MNpEeBBICUTh YCTAHOBJICHHOC 3HAYCHHUC AABJICHUS, THAPABINYCCKOEC MACJIO IOCTYIACT B
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HaIPaBJEHHBIM KJanaH 2 C TUAPABJIWYECKMM IPUBOAOM, LITOK KianaHa TOJKAETCA TaKUM
o0pa3oM, 4TO XOZOBOI ABUTaTENb | HAYMHAET BPAIIaThCs B OOPaTHOM HaNpPaBJIEHUH, COCTOSTHHE
CBEPXBBICOKOTO JIaBJIEHUsl KOMAKOLIero asuratens 6 cOpacbiBaeTcsi, 4YTOOBI BOCCTAaHOBUTH
HOPMAJIbHOE 3HAYE€HUE JaBJIEHUs MJIsi COBEPIIEHUs] BO3BPATHO-NIOCTYMNATENIBLHOIO YIapHOrO
BO3JCICTBYs, U IITOK HANPaBJICHHOIO KJjamaHa 2 ¢ MMAPaBIMYECKUM MPUBOJAOM NPUBOAUTCS B
HUCXOJIHOE COCTOSIHME, TaK YTO XOAOBOW JABUraTesnb | HauMHAET BpaIlaTbCs BIEpEN IS
MIPOJBMKEHHUsI BIIEpeN], MPUYEM B KA4eCTBE UCTOYHUKA SHEPTUU UCIONB3YETCs TUAPABINYECKUN
HAcOC S5, KOTOpbIA O0ECreYnBaeT CUCTEME MOIIHOCTh 4epe3 MHOTOXOIOBOH pPeryHpYOLIHid
kjanaH 4, obecreunBasi HEMPEPBIBHYIO U CTAaOWUIIBHYIO padOTy CHUCTEMBI aBTOMATHUECKOTO
yIpaBJICHUS] BbIPAOOTKOW YAaCTUYHO TPSIMBIM M YACTHYHO OOPAaTHBIM XOJOM, OCHOBAHHOH Ha
npeoOpa3oBaHUM THAPABIMYECKUX HM3MEPEHHH, MNPH 3TOM OCTHTaeTCs aBTOMAaTHYECKas
HerpepbiBHass paboTa 1o BEIPAOOTKE YACTUYHO NPSMBIM M YaCTUYHO OOPATHBIM XOIOM M
noBbImaeTcs 3P PeKTUBHOCT PadOTBHL.

JBuratens 14 npencrasisier coO0H KOMAOIIMIA ABUTATEb O WM XOJOBOW ABUTATENb 1.

Cucrema aBTOMAaTHYECKOTO YINPABJICHUs BBIPAOOTKONH YaCTUYHO MPSMBIM U YaCTHUYHO
00paTHBIM XOIOM, OCHOBAaHHAsI Ha MPeoOpa30BaHNN THAPABIMUECKUX U3MEPEHUH, IPECTABIISAET
co0OM MaCIsTHBIN LIUIMHAP W/ I TeHePaTop.

Bapuant Beinonnenus 2

Kak mnokazano Ha @ur.2, Bapuant BeinosHenuss 2 mpencrtaBiseT cOOOW CHUCTEMY
ABTOMATHYECKOTO YIPaBJICHHUs BbIPAOOTKON YaCTUYHO NMPSMBIM M YaCTUYHO OOPATHBIM XOIOM,
OCHOBAHHYIO Ha NMpeoOpa3oBaHUU TUIPABIMYECKUX U3MEPEHUI, COAEPIKAIlyI0 aBTOMATHYEeCKOe
YCTPOWCTBO 3 MpPSIMOrO W OOpPaTHOTO XOna, OCHOBAaHHOE Ha MPeoOpa3sOBaHUM THAPABIMYECKHX
U3MEPEHUH, IPU 3TOM CHUCTEMa aBTOMATUYECKOTO YIPABJIEHUS BBIPAOOTKON YaCTUYHO MPSIMBbIM
U YaCTHYHO OOpaTHBIM XOZOM, OCHOBAaHHAs Ha MPeoOpa3OBaHUMU TMIPABIMYECKUX H3MEPEHUH,
TAK)Ke COAEPIKHUT OBUTATENb 14 M TOMy MOAOOHOE, aBTOMAaTHYECKOE YCTPOMCTBO 3 MPSIMOTO H
o0paTHOro Xoxa, OCHOBAHHOE Ha MPeoOpPa30BAHMU THUIPABIUYECKUX H3MEPEHUH, CONEPIKUT
KJIaraH 7 MOCIEAOBATEeNbHOCTH M HANPABJICHHBIM KjamaH 2 ¢ TUAPABJIMYECKUM IPUBOAOM H
TOMY TOAOOHOe, NBHUraTeNib 14 COmEepPKUT KOMAIOMIMK ABUTaTelb 6 U XOIOBOW ABUTaTeNlb | U
TOMY TMONOOHOE, aBTOMATUYECKOE YCTPOWCTBO 3 MPSMOro M OOpPaTHOTO XOAa, OCHOBAHHOE Ha
npeoOpa30BaHUM THAPABIMYECKIX U3MEPEHUH, B3AUMOJEHCTBYET C KOTAOIINM JBUTATENEM 6 U
XOIOBBIM JBHrareiaeM 1, 4ToObl CPOPMHPOBATH ABTOMATHYECKUN MEXAHU3M MPSMOTO HU
oOpartHoro xona asurarens 14, OCHOBaHHBIN Ha NMpeoOpPa30BaHUN THAPABINYECKUX U3MEPEHUH,
3HaYeHHE JIaBJICHUS] yCTPONCTBA MPSIMOro U 0OPAaTHOrO X0J1a, OCHOBAHHOT'O Ha MpeoOpa3oBaHUU

TUAPaBINICCKUX H3MepeHHﬁ, MCHBIIEC 3HAUYCHHUA HOAaBJICHHA KOINAOIIECro ABHUIATCIIA 6 B
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COCTOSIHUM M30BITOYHOTO AABJIEHMS, KOTJa KOMAOLUI ABUraTeNb O BCTPEYAETCS C YPE3MEPHO
OOJNBIINM CONpPOTHBIEHHEM, 3HAYEHHWE MaBJIEHUS KOMAIOINEro JBUraresns 6 MIHOBEHHO
YBEJINYUBAETCS, YTOOBI MPEBBICUTH YCTAHOBJICHHOE 3HAUEHNE JAaBJIEHU, THIPABINYECKOE MACIIO
NOCTYNAaeT B HAMNpAaBIEHHBIM KjamaH 2 C TUAPABINYECKMM IPUBOAOM Yepe3 KiamaH 7
MOCJIEA0BATENbHOCTH, LITOK KJalaHa TOJKAETCsl TaK, YTO XOAOBOM JBUrareab | HauuHaeT
BpalmaTbCss B OOpPaTHOM HAIpPABICHHU, COCTOSHHE CBEPXBBICOKOTO JABJCHUS KOMAKOLIETO
nBuratenss 6 cOpachIBaeTCsi IJIsl BOCCTAHOBJIEHHSI HOPMAJIbHOTO 3HAYEHUS] JABJICHUS IS
COBEPLIEHUS] BO3BPATHO-MIOCTYIATENBHOTO YAApPHOTO BO3JECUCTBUs, XOAOBOM ABUrarenap |
HAa4YMHAEeT BpallaTbCsl BIepen AJs MPOJABM)KEHMsI BIIEpEd, a KJamaH /7 IOCJIeN0BAaTEIbHOCTH
B3aUMOJZICMCTBYET C HANPABJICHHBIM KJIANaHOM 2 C TUAPABIWYECKMM MPUBOAOM IJIA
o0ecrieueHns TOYHOCTH BOCCTAHOBIIEHHS MTPSIMOTO M 0OPaTHOTO X0a XOAOBOTO ABUTATENS 1.

Knaman 7 nocnenoBaTeNpHOCTM M HANPABJICHHBIA KjanaH 2 € TUAPABIMYECKUM
NPUBOIOM HCHOJB3YIOTCS B y3Jieé COOPKM WM HCHOJB3YIOTCS NyTeM (OPMHUPOBAHHS
MOCJIEIOBATEIbHOTO KOHBEPCUOHHOIO BCTABHOI'O KJIAMAHA.

B ogHOM MITFOCTPAaTHBHOM BapHaHTE BBIOJHEHHs JIBUTaTeNb 14 mpexacrasisier coOoit
KOMAIINUN JBUraTe b O WU XOAOBOW ABUraTeNb 1.

B o0mHOM WUIIOCTPaTUBHOM BapUaHTE BBIMOJIHEHUs CUCTEMA aBTOMATUYECKOIO
yIpaBieHus: BbIPAOOTKOM YaCTMYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOJOM, OCHOBAaHHAas Ha
npeoOpa30BaHUM T'HAPABIMYECKUX U3MEPEHUH, PEACTaBIseT COOON MACHAHbIM LUIHHIADP W/ WK
reHepaTop.

Bapuanrt Beimonnenus 3

Kak mnokazano Ha ®ur.3, Bapuant Beimonnenuss 3 mnpexncraBisieT coOOil cUCTeMy
ABTOMATHYECKOTO YIMPABJICHUS] BHIPAOOTKOW YACTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHYIO Ha MPeoOpa3OBaHUM THIPABINYECKUX U3MEPEHUH, CONEPIKAIIYI) aBTOMATUYECKOE
YCTPOUCTBO 3 MpPSIMOrO U OOpPaTHOTO XOna, OCHOBAHHOE Ha MPeoOpa3sOBaHUM THAPABIMYECKHX
U3MEPEHUH, IPU 3TOM CHUCTEMa aBTOMATUYECKOTO YIPABIEHUS BBIPAOOTKON YaCTUYHO MPSIMBbIM
U 9aCTHYHO OOpaTHBIM XOAOM, OCHOBAaHHAs Ha MpeoOpa3oBaHUM THAPABIMYECKHX M3MEPEHUH,
TaK)Ke COAEPIKHUT OBUTATENb 14, MACNIsSHBIA LUUIMHAP U TOMY MOJOOHOE, WM aBTOMAaTUYECKOE
YCTPOWCTBO 3 MpPsIMOrO U OOpPaTHOrO XOna, OCHOBAHHOE Ha MPeo0pa3OBaHUM THAPABIMYECKHX
U3MEPEHHUN, COAEPXKUT KjamaH 7 TOCAEAOBATENbHOCTH, PENYKLHUOHHBIA KjamaH 8 W
HANpaBJIeHHBIH KJamaH 2 ¢ THAPABIMYECKUM MPHUBOAOM M TOMY INOAOOHOe, nBurarens 14
COAEPKUT KOMAMOUINHN JBUraTesb 6 W XONOBOH IBUTaTeldb | M TOMY IMONOOHOE, MACISHBIH
LWJIMHAP COAEPKUT MACISIHBIN LIIMHAP 9 KOPOMBICHA W/HIIN KOMAIOIUI MAaCIsHbIN LIUIMHAP,

aBTOMAaTHYECKOE YCTPOMCTBO 3 MpsIMOro M OOPAaTHOrO XOAa, OCHOBAHHOE Ha INpeoOpa3oBaHUU
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TUAPABINYECKUX H3MEPEHUH, B3aMMOJECHUCTBYET C KOMAKIIUM JABUraTejeM 6 U MAaCISIHbIM
WIMHAPOM 9 Kopombicia i (POPMHUPOBAHMSI ABTOMATHYECKOTO MEXaHWU3Ma NPSMOTrO H
0oOpaTHOro XoJa MACJISTHOTO LMJIMHIPA, OCHOBAHHOTO Ha MpeoOpa3OBaHUU THIIPABIMYECKUX
WU3MEPEHUM BO3BPATHO-NOCTYIATEIBHOTO YAAPHOTO BO3AEHCTBUS, MPUYEM 3HAUEHUE JIaBJICHMUS
ABTOMATHMYECKOTO MEXaHM3Ma TMpPsSIMOro M OOpaTHOTO XOAa JBUTATeNs, OCHOBAHHOIO Ha
npeoOpa3oBaHUM TUAPABIUYECKUX HM3MEPEHUM, MEHbIIE 3HAYEHUs MNaBJIEHUS KOIMAIOIIETO
JIBUraTesist 6 B COCTOSSHHUU M30BITOYHOrO NABJEHHUS, WM 3HAYEHUE NABJIEHUS aBTOMATHYECKOIO
MEXaHM3Ma TMpsIMOro W OOpaTHOrO0 XOAa MACHSHOTO LMJIMHIAPA, OCHOBAHHOTO Ha
npeoOpasoBaHUM  THAPABIMYECKUX  H3MEPEHH  BO3BPATHO-TIOCTYMATEIBHOTO  YAAPHOTO
BO3JEICTBYSI, MEHBIIIE 3HAYEHHS JABJIEHUS] KOMAOIIErO IBUTraTesl 6 B COCTOSIHUM U30BITOYHOIO
NABJICHUS, WJIM 3HA4Y€HUE JaBJECHHs aBTOMATUYECKOIO TEJECKONMUYECKOrO YCTPONCTBA
MACJISTHOTO LIMJIMHIPA, OCHOBAHHOT'O Ha MpeoOpa30BaHUH TUAPABINISCKUX U3MEPEHUH KOTaHMsI,
MEHbBIIIe 3HAYEHUsS] JABJICHUS KOMAOMEro MACHSHOTO IFUIMHAPA B COCTOSHUU H30BITOUYHOTO
JABJICHUS, KOTJA KOMAKOLIMK ABUraTeSlb 6 BCTPEYAETCS C MOBBIIICHHBIM COMNPOTUBJICHUEM,
3HAYEHUE JABJICHUS] KOMAIOLIETO JBHUraTeNisi 6 MIHOBEHHO YBEJIHMYUBAETCS, YTOOBI MPEBBICUTH
YCTAHOBJICHHOE 3HA4Y€HHME MABJICHUS, TUIAPABINYECKOE MAcCj0 IOCTYNaeT B HAIMPAaBJICHHBIN
KJIanaH 2 ¢ TUAPABIUYECKHUM MIPUBOAOM Yepe3 KJlanaH 7 MOCIeA0BaTEIbHOCTH U PEAYKLIMOHHbIN
KjianaH 8 W TOMy mOAOOHOe, INTOK KJamaHa TOJIKAETCS TaK, YTO THAPABIHMYECKOE Macyo
MOCTYIAeT B MOJIOCTh OOPATHOrO XOJa MAC/SIHOTO IIMJIHHAPA 9 KOPOMBICHA, U INTOK LIMJIHHAPA
BBIMOJIHSIET OOpATHBIM XOI, COCTOSIHHE CBEPXBBICOKOT'O MAABJICHHs KOMAKOIIEro ABHraTens 6
cOpacbiBaeTCsi IJisi BOCCTAHOBJIEHHS HOPMAJIBbHOTO 3HAYEHHUS JaBJICHUs] U1 COBEPIIEHUS
BO3BPATHO-TMOCTYNATEIbHOTO YAAPHOIO BO3JEWUCTBUA, KJAmaH 7 TOCIEI0BATENIbHOCTH U
PEAYKLIMOHHBIN KJlanaH 8 B3aUMOJEUCTBYIOT C HANPABJEHHbIM KJIANaHOM 2 C THAPABINYECKUM
NPUBOJOM, 4YTOOBI O0ECMEeYUTh TOYHOCTh BOCCTAHOBJIEHUS TPSMOrO u OOpPaTHOro xona
MACJISTHOTO LIMJIMHIPA 9 KOPOMBICIIA, a TaKKe O0ECTIEYUTh BO3MOXKHOCTD PETyJIMPOBKU CKOPOCTH
0o0paTHOrO XOIa W PACCTOSHUS INTOKA LWJIMHAPA, KOTIAa MACHSHBIN LHIHHAP 9 KOPOMBICTA
HCIIBITBIBAET COCTOSIHHE U30BITOYHOIO JABJICHMUSI.

Knanan 7 nocnenoBaTtenbHOCTH, pEAYKLIUOHHBIN KJIallaH 8 W HANpaBJIEHHBIN KjamnaH 2 ¢
THJIPABIMYECKUM TPUBOJAOM HCIONB3YIOTCS B y3Jie COOPKH WM HUCIOJB3YIOTCS MyTEM
(dbopMUPOBaHUS PENYyKLUOHHOTO PEBEPCUBHOIO BCTABHOTO KJIATIAHA.

B omHOM WILTIOCTPaTHBHOM BapUaHTE BBITIOJHEHHs ABUTATENb 14 mpencraBiisieT coOoi
KOMNAIOLIMKM ABUTaTENh O UM XOJOBOM ABUTaTENb 1.

B ogHOM MIIIOCTPaTUBHOM BapUaHTE BBINOJHEHUS CHUCTEMA aBTOMATUYECKOIO

yIpaBiIeHusl BbIPAOOTKOM YaCTMYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOJOM, OCHOBAaHHAs Ha
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npeoOpa30BaHUM MHIPABINYECKUX U3MEPEHUH, IPEACTABIsIET COOO0M reHeparTop.

Wnu xe, aBTOMaTH4yeckoe yCTPOHCTBO 3 IPsAMOro M OOpaTHOrO XOAa, OCHOBAHHOE Ha
npeoOpa3oBaHUM THAPABINYECKUX H3MEPEHUH, B3aMMOAEHCTBYET C KOMAIOLIUM MACISTHBIM
LWJIMHAPOM M MAaCJISTHBIM LIWJIMHAPOM 9 KOpOMBICHA, 4TOOBI CHOPMUPOBATH aBTOMATHYECKUN
TEJIECKOITMYECKHH MEXaHU3M MAC/SIHOTO IIWJIMHAPA, OCHOBAHHBIM Ha INpeoOpa3oBaHUU
TUIPABINYECKUX U3MEPEHUN KOMAaHMs, MPUYEM AABJICHUE aBTOMATHUECKOTO TEJIECKOMUYECKOTO
YCTPOWCTBA MPSIMOTO M OOpaTHOrO XOJa MACISIHOTO —IIMJIMHIAPA, OCHOBAHHOTO —HA
npeoOpa3oBaHUM TUAPABIUYECKUX M3MEPEHHH KOMAHWS, MEHbLIE 3HAYCHHsS JaBIICHHS
KOMAOIIETr0 MACIISTHOTO LIMJIMHAPA B COCTOSHUU N30BITOYHOTO AABJICHHSI.

Bapuant Breinonnenus 4

Kak mnokazano Ha ®ur.4, Bapuant Brwimonnenuss 4 mnpencrapisieT coOOM cUCTeMy
ABTOMAaTHYECKOT'O YIPABJICHUS] BbIPAOOTKONW YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHYIO Ha MPeoOpa3OBaHUM THIPABINYECKUX U3MEPEHUH, CONEPIKAIIyI0 aBTOMATHUYECKOe
YCTPOWCTBO 3 MpsIMOTO U OOpPaTHOTO XOAa, OCHOBAHHOE Ha MPeo0pa3OBaHUM T'MAPABIMYECKHX
U3MEPEHUH, IPU 3TOM CHUCTEMa aBTOMATUYECKOIO YIIPABIEHUS BBIPAOOTKON YaCTUYHO MPSIMBIM
U YaCTUYHO OOpaTHBIM XOAOM, OCHOBAaHHAs Ha MpPeoOpa30OBaHUU T'MIPABIMUYECKHUX M3MEPEHUH,
TAK)K€ COMEP)KUT ABUraTenb 14, MacisHbIH LWIMHIAP U TOMY NOAOOHOE, aBTOMAaTHUYECKOE
YCTPOWCTBO 3 MpsIMOrO U OOpPaTHOro X0na, OCHOBAaHHOE Ha MPeo0pa3OBaHUHU TMAPABIMYECKHX
U3MEPEHUN, COAepKUT akkymyJyArop 10 »sHepruu, xjanan 7 DOCIEIOBATENBHOCTH,
pPEeNyKLMOHHBIN KjamaH 8 W HampaBJ€HHBbIM KJanaH 2 ¢ TUAPABINYECKHMM IPUBOAOM U TOMY
nono0Hoe, ABUraTesb 14 COmep:KUT KOMAKOLIUI JBUraTeib 6 W XONOBOW JBUTraTelb | U TOMY
no00HOe, MACIISTHBINA LIMJIMHAP CONEPKUT MACIHSHBIA UMIHHADP 9 KOPOMBIC/IA W/UIH KOMAKO NN
MACJISTHBIN IIMJIMHP, aBTOMAaTUYeCKOE YCTPOMCTBO 3 MpsIMOro U OOpaTHOrO X01a, OCHOBAHHOE
Ha npeoOpa3oBaHUU TUAPABIMYECKHX M3MEPEHH, B3AUMOJECHCTBYET C KOMAKLIMM JBUraTelIeM
6 M XOHOBBbIM ABHrareieM | Tak, 4ToObl CPOPMHPOBATH ABTOMATUYECKUN MEXaHU3M MPSMOTO U
oOpartHOro xona aBurarens 14, OCHOBaHHBIM Ha NMpeoOpa3OBaHUU THAPABINYECKUX M3MEPEHUH,
WIA JK€ aBTOMATHYECKOE YCTPOHCTBO 3 MpsIMOrO M OOpaTHOrO XOJa, OCHOBAHHOE Ha
npeoOpa30BaHUM TUAPABINYECKIX W3MEPEHHUH, B3aUMOACHCTBYET ¢ KOMAIOIIUM ABUraTesieM 6 U
MaclITHBIM ~ LWJIMHAPOM 9 KOpoMmbicia, 4ToObl  COPMHPOBATH  ABTOMATHUYECKHI
TEJECKONMYECKUI MEeXaHHW3M MAaCIsHOrO LWJIMHIpPA, OCHOBAaHHBIH Ha MNpeoOpa3oBaHUU
TUAPABINYECKUX W3MEPEHUN BO3BPATHO-MOCTYNATEIbHOIO YAAPHOIO BO3AEHUCTBUS, MNPUYEM
3HaYeHHE IABJIEHUS AaBTOMATHYECKOrO YCTPOMCTBA MpPSIMOro M OOpaTHOrO XOJa MABHIraTels,
OCHOBAHHOTO Ha NPeOoOpa30BaHUM THIPABINYECKUX H3MEPEHHH, MEHbIIE 3HAUEHHs JaBJIECHUS

KOMNarwimero ABUTaTCIIA 6 B COCTOSIHUM HM30OBITOYHOIO AaBJICHHA, WKW 3HAYCHHUE HaBJICHHUA
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aBTOMAaTUYECKOTO TEJECKOMUYECKOro YCTPOMCTBA MACJSTHOIO LMJIUHAPA, OCHOBAHHOIO Ha
npeoOpasoBaHUM  THAPABIMYECKUX  H3MEPEHHH  BO3BPATHO-TIOCTYMATEIBHOTO  YAapHOTO
BO3ICIICTBYSI, MEHbBIIIE 3HAUEHUS JaBJICHUs KOMAIOIIero ABUraTesis 6 B COCTOSIHUHM U30BITOYHOTO
JaBJIEHUs], KOTJA KOMAOLINI JBUTaTeNlb 6 BCTpedaeTcss ¢ HM30OBITOYHBIM COMPOTHBIICHHEM,
3HAYeHHE MaBJICHHs KOMAIOIIEro JABHrateisi 6 MIHOBEHHO YBEJIMYMBAETCS, YTOOBI MPEBBICUTH
YCTAHOBJICHHOE 3HA4Y€HHE MIaBJICHUs, THUAPABINYECKOE MAacjO TMOCTYyNaeT B HaIpaBJIE€HHbIN
KJanaH 2 ¢ TUAPABIMYECKUM IPUBOAOM uepe3 akkymyjsarop 10 sHeprum, knanmaH 7
MOCJIEIOBATEIBHOCTH M PEAYKLMOHHBIN KJlanaH 8 U TOMy MoaoOHOe, IITOK KJaraHa TOJKAETCs
TaK, 4TO TUAPABIIMYECKOE MACIIO 00ECIIeYnBaeT BO3MOKHOCTD BpAILEHUs] XOOBOTO JBHUraTes |
B OOpaTHOM HamNpaBJIEHUH, COCTOSHUE CBEPXBBICOKOTO MABJICHUS KOMAKOIIEro JBHUraTeis 6
cOpaceiBaeTcs, XOIOBOW ABUTATEIb | HAYMHAET BPAIIAThCs BIEPE JIsl TPOABHKEHHS BIIEPE, U
akkymyssaTop 10 sHepruu, knanaH 7 DOCHENOBATEIbHOCTH W PEAYKLMOHHBIM KiamaH 8
B3aMMOJEHCTBYIOT C HANpPAaBJIEHHBIM KJIATIAHOM 2 ¢ TUIAPABIMYECKUM IMPUBOIOM TaK, YTOOBI
o0ecrnevnTh CKOPOCTh MU TOYHOCTb BOCCTAHOBJICHHS MPSIMOTO W OOpPAaTHOTO XOIa MAaCISTHOTO
WIMHAPA 9 KOPOMBICIA, a Tak:ke 00eCTeYnTh BO3SMOKHOCTh PETYJIHUPOBKH CKOPOCTH OOPATHOTO
XOJla U PACCTOSIHUS LITOKA LWJIMHIAPA, KOTAAa MAC/AHBIA LWIMHAP 9 KOPOMBICIA UCIBITHIBAET
COCTOSIHHE U30BITOUHOTO JABJICHHS.

Axkymynsatop 10 sHepruu, kjianaH 7 MOCA€A0BATENbHOCTH, PEAYKLUOHHBIN KianaH 8 u
HampaBJIeHHbIA KJamaH 2 ¢ TUAPABIMYECKHM MPUBOIOM HCIONB3YIOTCS B y3Jie COOpKEe WIIH
UCTIONB3YIOTCST TyTeM (OPMHPOBAHUS PENYKIIMOHHOTO PEBEPCHBHOIO BCTABHOTO KJanaHa C
HAKOIUICHUEM SHEPTUH.

CucremMa aBTOMATHYECKOI'O YIIPABJIEHHS BBIPAOOTKOW YAaCTUYHO MPSMBIM U HYACTHYHO
oOpaTHBIM XOIOM, OCHOBaHHAasi Ha MPeoOpPA3OBAHUU THIPABIMYECKUX H3MEPEHUN, TaKKe
NpEeACTaBIsieT COOOH reHepaTop.

B omHOM WITIOCTPaTHMBHOM BapUaHTe BBITIOJHEHHs ABUTATENb 14 mpencraBiiseT coOoi
KOMAKLIWN ABUTaTeNb 16 Uiau XOA0BOM ABUTaTeNb 1.

Bapuant Breinosnnenus 5

Kak mokazano Ha ®ur.5, Bapuant Beimonnenus 5 mnpexncraBnsieT coOoil cucremy
ABTOMAaTUYECKOTO YIPaBJICHUs BbIPAOOTKON YaCTUYHO MPSIMBIM M YAaCTHYHO OOPATHBIM XOIIOM,
OCHOBAaHHYIO Ha MPeoOpa3OBaHUM THIPABINYECKUX U3MEPEHUH, CONEPIKAIIYI0 aBTOMATUYECKOe
YCTPOHCTBO 3 MPsSIMOTO U OOPaTHOTO XOAa, OCHOBAHHOE Ha MpeoOpasOBaHUM THAPABINIECKIX
U3MEPEHHI, TIPH 3TOM CHUCTEMa aBTOMATHYECKOIO YIPaBJIeHHUs BHIPAOOTKON YACTUYHO MPSMbBIM
¥ YaCTHUYHO OOpaTHBIM XOJOM, OCHOBaHHAsl Ha MpeoOpPa3OBaHUU THUAPABIMYECKUX H3MEPEHH,

TAKKE€ COACPIKUT ABUTATECIIb 14, MaCJISTHBIHN HWIMHAPp WU TOMY HOI[O6HO€, ABTOMAaTH4YCCKOC
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YCTPOWCTBO 3 MpsIMOrO U OOpPaTHOrO XOna, OCHOBAaHHOE Ha MPeo0pa3OBaHUHU TMAPABIMYECKHX
U3MEPEHUN, COAEPKUT akkymyysarop 10 »sHepruu, ximamad 7 MOCIENOBATEIbHOCTH U
HaNpPAaBJIEHHBbIA KJamaH 2 ¢ TUAPABIMYECKUM MPUBOJOM W TOMYy IMOAOOHOe, nBUrarens 14
COZIEP>KUT KOOI BUraTeNb O U XOAOBOW ABHraTesb | 1 TOMy nogoOHOe, aBTOMAaTHYECKOe
yCTpoOiicTBO 3 mpsIMOro U 0OpaTHOroO X0Ja, OCHOBAHHOE HA MpPeoOpa3OBaHUU THUAPABIHMYECKHUX
U3MEPEHH, B3aUMOIEWCTBYET C KOMAKIIUM JBHUraTesieM 6 M XOIOBBbIM JBHrartesnieM 1, 4ToObI
cOpMHUPOBATh ABTOMATUYECKHI MeXaHH3M TMPSMOro u oOpaTHOro xonma naBuratens 14,
OCHOBAHHBIH Ha TPEOOPa3OBaHUM THUAPABIMYECKUX H3MEPEHHH, MPUYEM 3HAUYECHUE MaBIICHHS
AaBTOMATHYECKOTO YCTPOWCTBA MPSMOro M OOpPaTHOTO XOnxa MABHraTelis, OCHOBAHHOTO Ha
npeoOpa3oBaHUN THIAPABIMYECKUX WM3MEPEHHH, MEHbIIEe 3HAUYEHUs MaBIIEHHs KOMAOLIETO
aBUraTens 6 B COCTOSHUU W30BITOYHOTO JAaBJICHUs, KOTJa KONAIIUI ABUraTesb 6 BCTPEUALTCs
C MOBBIICHHBIM CONPOTHUBJICHUEM, 3HAYEHUE JABJIEHUS KOMAOLIEro ABUraTens 6 MIHOBEHHO
YBEJIINYUBAETCSI, YTOOBI MPEBBICUTDH YCTAHOBJICHHOE 3HAYSHHE JaBJICHUS, THIPABINIECKOE MACIIO
MOCTYNIA€T B HANpPABJIEHHBIA KJIANaH 2 C THUAPABIMYECKUM IMPHUBOJAOM 4Yepe3 KiamaHn 7
MOCJIEIOBATEIbHOCTH, LITOK KJalaHa TOJIKAETCsl TAaK, YTO XOJOBOM IBUrareiab 1 HaduuHAeT
BpalmiatbCss B OOpPaTHOM HAINpPaBICHUU JJIsI BBINOJHEHUS OOpPaTHOrO XO4a, COCTOSIHHE
CBEPXBBICOKOTO JaBJIEHUs] KOMAIOLIEro aABHrarenss © cOpachlBaeTcss Uil BOCCTAHOBIICHHS
HOPMAJIbHOI'O 3HAa4Y€HUsl AABJICHUS U1 COBEPILUEHUs] BO3BPATHO-IOCTYIATEIBHOIO YIAApPHOIO
BO3JICUCTBUsI, XONOBOU ABUraTesb | HaUMHAET BpallaThCsl BIEPEA Ul MPOABUIKEHUs BIEpPEN, a
KJlanaH 7 TOCJNENOBAaTeIbHOCTH B3aUMOJEHCTBYET C HANpPABJIEHHBIM KJamaHoM 2 C
THAPABJINYECKHUM TIPUBOAOM, YTOOBI OOECIeYUTh TOYHOCTh BOCCTAHOBJIEHHS NPSIMOTO U
00paTHOro X0/a XOI0BOro ABUraTess 1.

B ogHOM WITFOCTPAaTHBHOM BapHaHTE BBINOJHEHHs JIBUTaTeNb 14 mpexacrasisier coOoit
KOMArOLIUNA ABUTaTeNb 6 UJIU XOA0BOM ABUTATEND 1.

Cucrema aBTOMAaTHYECKOTO YIMPABJICHUS BBIPAOOTKOH YaCTUYHO MPSMBIM M YaCTUYHO
0o0paTHBIM XOZOM, OCHOBaHHAsl Ha MPeoOpa30BaHNUU THAPABINYECKUX H3MEPEHUN, TAK)KE MOXKET
MPECTaBISITh COOOH reHepaTop.

B coorsercTBun ¢ Bapnantom Bemonnenus 1, Bapuantom Beinonnenus 2, Bapuantom
Bemonnenuss 3, Bapuantom Bremonnenus 4 u Bapuantom Breimmonnenuss 5, packpeitue
n300pereHust obecrneynBaeT Crnoco0 aBTOMATHYECKOTO YIPABIEHHsS BbIPAOOTKOW YaCTUYHO
OpsSMbIM M YaCTUYHO OOpPATHBIM XOJOM, OCHOBAHHBIH Ha NPeoOpa3OBaHUU THUAPABIMYECKHX
U3MepeHuii, coorBeTcTBeHHO. Crioco0 aBTOMATHUECKOrO YIIPaBJIEHUs] BBIPAOOTKON YaCTUYHO
OpsSMbIM M YaCTUYHO OOpPATHBIM XOJOM, OCHOBAHHBIH Ha NpeoOpa3oBaHUU THUAPABIMYECKHX

I/ISMepeHI/II\/'I, BKJIFOYACT CJICAYIOLICC!
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Bo-nepBrIX, yCTaHABINBAIOT ABTOMATHYECKOE YCTPONUCTBO 3 MPSMOro U 0OpaTHOTO X073,
OCHOBaHHOE€ Ha IMpeoOpa3OoBaHWU TUAPABIMYECKUX H3MEPEHUH, TpUYeM  YKa3aHHOE
ABTOMATHUYECKOE YCTPOMCTBO 3 MpsIMOro U OOpaTHOrO XOAa, OCHOBAHHOE HAa MpeoOpa3oBaHHU
THAPABJINYECKHX H3MEPEHUH, MOXeT ObITh C(HOPMUPOBAHO MOCPEACTBOM HAINPABICHHOTO
KJIallaHa 2 C TUAPABIMYECKUM MPHUBOJAOM, WM K€ YKa3aHHOE aBTOMAaTUYECKOE YCTPONCTBO 3
NpsSIMOTO U OOpaTHOTO XOJAa, OCHOBAHHOE HAa MPeoOpa3OBaHMU THAPABIUYECKHX HM3MEPEHUH,
MOKeT ObIThb C(HOPMHUPOBAHO MOCPEACTBOM KJjlarnaHa 7 TMOCJIENOBATENIbHOCTH U HANPABICHHOTO
KJIallaHa 2 C TUAPABIMYECKUM IPHUBOAOM, WIM K€ YKAa3aHHOE aBTOMAaTUYECKOE YCTPOWCTBO 3
NpsSIMOTO M OOpaTHOTO XOJAa, OCHOBAHHOE HAa MPeoOpPa3OBaHMU THAPABINYECKUX H3MEPEHUH,
MOeT ObITh C(OPMHUPOBAHO MOCPEICTBOM KJIalaHa 7 TMOCIENOBATENBHOCTH, PEAYKLUOHHOTO
KJIallaHa 8 W HAMpaBJEHHOIO KiamaHa 2 C TUAPABIMYECKUM MPHUBOAOM, WU XK€ YKa3aHHOE
AaBTOMATHUYECKOE YCTPOMCTBO 3 MPSIMOrO M OOPAaTHOTO XOAA, OCHOBAHHOE Ha NpeoOpa3oBaHHU
THIPABIMYECKUX H3MEPEHHH, MOXKET ObITh C(POPMHPOBAHO MOCPEACTBOM akkymyJsitopa 10
SHEpPruy, KjiamaHa 7/ MOCJIENOBAaTEIbHOCTH W HANPABJICHHOIO KJalNaHa 2 C THAPaBINYECKUM
NPUBOZIOM, HWJIM XK€ YKa3aHHOE aBTOMATHYECKOE YCTPOMCTBO 3 MpsSMOro M OOpaTHOro Xona,
OCHOBAHHO€ Ha INpeoOpa3sOBaHUN THUAPABIMYECKHX H3MEPEHHH, MOXET ObITb CHOPMHPOBAHO
MOCPEACTBOM akkymyJsisaTopa 10 sHeprum, kjanaHa 7 MOCIEAOBATENbHOCTH, PEAYKLMOHHOIO
KJIallaHa 8 ¥ HAMNPAaBJIEHHOIO KJIANaHa 2 ¢ THAPABIMYECKUM IIPUBOAOM.

Bo-BTOphIX, O0€CmeunBarOT  BO3MOXKHOCTb  B3aUMOJEHCTBUSI ~ aBTOMATHYECKOTO
ycTpoiicTBa 3 mpsiMOro U 0OpaTHOrO XOJa, OCHOBAHHOTO Ha MPeoOpa3oBaHUU THAPABIMYECKHUX
U3MEpEeHUH, ¢ KOMAIIIUM JBUraTejaeM O U XOIOBbIM ABHrareieM 1 ¢ Tem, 9ToObl ¢hopMHPOBATH
ABTOMATHYECKHI MEXaHU3M MpsIMOrO W 0OpaTHOro xonxa nBuratens 14, OCHOBaHHBIA Ha
npeoOpa3oBaHUM THAPABIMYECKUX HM3MEPEHHMH, WM K€ 00eCrneunBalT BO3MOXKHOCTh
B3aUMOJIEHCTBUSI aBTOMATUYECKOTO YCTPONCTBA 3 MPSMOro U 00OpaTHOro X0na, OCHOBAHHOTO Ha
npeoOpa3oBaHUM TUAPABINYECKUX H3MEPEHUH, C KOMAIIMM ABUraTelieM O M MacCisTHbIM
LIUIMHAPOM 9 KOpPOMBICTA C TeM, 4TOObI COPMHPOBATH ABTOMATUYECKHH TEJIECKOMUYECKUN
MEXaHU3M MAaCJITHOTO IIWUIMHIPA, OCHOBAaHHBIH Ha MNpeoOpa3soOBaHUM THAPABINYECKUX
U3MEPEHUIl BO3BPATHO-MOCTYIATENBHOTO YAAPHOTO BO3IACHCTBHUS, WM Xe O00eCHeuuBarOT
BO3MOKHOCTh B3aMMOJAEHCTBHsI aBTOMAaTUYECKOTO YCTPOHCTBa 3 MpsIMOro M OOpaTHOro Xona,
OCHOBAHHOTO Ha NPeoOpa3OBaHUM THUAPABIMYECKUX HM3MEPEHHH, C KOMAKOLIMM MACISTHBIM
WUIMHAPOM M MAaCJISIHBIM  IIFUJIMHAPOM 9 KOpoMbIciia € TeM, 4TOOBl Cc(HOpMHpPOBAThH
ABTOMATUYECKUNH TEJNEeCKONMMYECKUM MEXaHM3M MACJsTHOTO LUJWHAPA, OCHOBAHHBIM HA
npeoOpa3oBaHUN TUAPABIMYECKHX W3MEPEHUH KONaHMsA, MpU4YeM OOECIeYHBAIOT [aBJICHUE

ABTOMAaTUYCCKOI'O yCTpOﬁCTBa npsamMoro u O6paTHOFO Xo0aa ABUTATECIIsA, OCHOBAHHOI'O Ha
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npeoOpasoBaHUN TUAPABIUYECKUX H3MEPEHHH, MEHbINe 3HAYCHUs JaBJICHUS KOMAIOIIEro
nBuraressi 6 B COCTOSSHUM M30BITOYHOTO JABJICHUS, WU jkKe€ 00eCMeYnBaIOT 3HAUCHHUE JaBJICHUS
aBTOMATUYECKOTO TEJECKOIMMYECKOr0 YCTPOMCTBA MACISHOIO LMJIMHAPA, OCHOBAHHOIO Ha
npeoOpa3oBaHUM  THAPABIMYECKHX  HM3MEPEHHH  BO3BPATHO-NMOCTYMATEIBHOTO  YAAPHOIO
BO3EUCTBUSI, MEHBIIIe 3HAYSHHS JABJICHUS] KOMAIOIIEro ABUraTesisi 6 B COCTOSHUU U30BITOYHOTO
JaBJIEHUs, WK e O00eCleYrBAIOT 3HAYEHHE MABJIEHUS aBTOMATUYECKOTO TEJIECKOIUYECKOTO
YCTPONCTBA MACJSIHOIO LWJIMHIAPA, OCHOBAHHOIO HA MpeoOpa3sOBaHUM TUAPABIUYECKHUX
W3MEPEHUM KOMaHWs, MEHbLIE 3HAUYCHHUS [aBJICHUS KOMAIOLIEro MACJSHOTO LUJIMHApPA B
COCTOSTHUU M30BITOYHOTO JABJICHHSI.

B-tperpux, korma 3KckaBaTOp © BCTpEYaeTCs C TMOBBILIEHHBIM COMPOTUBJIEHUEM,
JaBJIeHWe KOMAIOIIero JBHUTraTeNis © MrHOBEHHO YBEJIMYMBAKOT, YTOOBI MPEBBICUTH
YCTAHOBJICHHOE 3HA4Y€HHE MOAaBJICHUs, THUAPABINYECKOE MAcjO MOCTYyNaeT B HaIlpaBJE€HHbIN
KJIanaH 2 ¢ TUAPABINYECKUM MPUBOAOM, IITOK KJanaHa TOJKAeTCs TakK, YTO XOJOBOU ABUTrATENb
1 HauymHaeT BpamaThCsi B OOPATHOM HAIMPABJICHUH, COCTOSTHHE CBEPXBBICOKOTO JABJICHUS
KOTMAIOIIEero ABUTaTeNst 6 cOpachiBaeTCsi, 4TOOBI BOCCTAHOBUTH HOPMAJIbHOE 3HAUEHUE JABJICHHS
JJIsl COBEPLIEHHsI BO3BPATHO-NIOCTYIATEIbHOIO YAAPHOIO BO3AEHCTBUS, U IITOK HANIPABJIEHHOIO
KJIanaHa 2 ¢ TUAPAaBINYECKUM MPUBOAOM MPUBOAUTCS B UCXOJHOE COCTOSIHUE, TAK UYTO XOAOBOMU
JBUraTesb | HAYMHAET BPALLAThCs BIIEPEN MU NMPOABUKEHUS BIIEPEN, WM, KOrAA KOMArOIUMMI
JBUTATENIb O BCTPEUAETCS C MOBBIIIEHHBIM CONPOTUBIIEHUEM, JABJIEHNE KOMAOILEro IBUraTess 6
MTHOBEHHO  YBEJIMYHMBAIOT, UTOOBI MPEBBICHTb YCTAHOBJIEHHOE 3HAYEHHE JIABJICHUS,
TUPABIMYECKOE MAcCiIO MOCTYIAaeT B HAIPABJEHHBIN KjanaH 2 ¢ TMIPABIWYECKUM IMPUBOAOM
yepes KjamnaH 7 MOCieNOBaTeIbHOCTH, IITOK KJalaHa TOJKAETCS TaK 4TO XOJOBOM JABUTrarenb |
HAQYMHAET BpaIlaTbCss B OOpPAaTHOM HAMpPaBJIEHUH, COCTOSHUE CBEPXBBICOKOTO IaBJICHHSI
KOTMAIOIIEero ABUraTeist 6 cOpachIiBa€TCs AJisi BOCCTAHOBJIEHUS] HOPMAJIbHOTO 3HAUEHUS aBJICHHSI
JUJISl COBEPLUECHHS] BO3BPATHO-MOCTYNATEIbHOIO YIApPHOTO BO3ACMCTBHS, XOAOBOW NBUraTeNb |
HAa4YMHAET BpallaTbCsl BIOEpeN AJii MPOABWKEHUsA BIEPEN, W KJamaH 7 MOCIeIOBAaTEIbHOCTH
B3aUMOJICHCTBYET C HANpaBJECHHbIM KJIamaHOM 2 C TUIPABIUYECKUM MPUBOAOM IS
obecriedeHrss TOYHOCTH BOCCTAHOBJICHHUSI TIPSIMOTO M OOPAaTHOTO XOJa XOIOBOTO ABUTATENsS 1
WJIM, KOTJa KOMAKLIHUIA ABUraTeIb 6 BCTPEUYAETCS C MOBBIIIEHHBIM CONPOTHUBJIEHUEM, 1aBJICHUE
KOMAIOIIero JBHUraTeNii 6 MrHOBEHHO YBEJIUYHUBAIOT, YTOOBI MPEBBICUTH YCTAHOBJIEHHOE
3HAUEHHE [aBJICHUs, TUAPABIMYECKOE MAcjiO TMOCTYNMaeT B HAMNPABJCHHBIM KJjamaH 2 ¢
TUAPABINYECKUM MPUBOJAOM 4Yepe3 KianaH 7 MOCAEeN0BATEIbHOCTH U PENyKIIMOHHBIN KJanaH 8,
IITOK KJIarnaHa TOJIKAETCS TaK, YTO THAPABIMYECKOE MAC]O IMOCTYMAeT B MOJOCTh OOpaTHOro

XO0Jla MACIITHOIO LMJIMHApPAa 9 KOPOMBICHA, U ILITOK LMJIMHAPA BBINOJHSIET OOpaTHBIM XOf,
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COCTOSIHHE CBEPXBBICOKOTO [aBJIGHHS KOMAIOLIero paBurarens O cOpachlBaeTcs, YTOOBI
BOCCTAHOBUTb HOPMAJIbHOE 3HAYECHHUE NABJICHUS ISl COBEPLIEHUs] BO3BPATHO-MOCTYNATEIbHOTO
YAApPHOrO BO3AEHCTBUsA, KJamaH 7 IIOCIENOBATEIbHOCTH U PEAYKLUMOHHBIM KijamaH 8
B3aUMOJICHCTBYIOT C HANpPABICHHbIM KJIAMAHOM 2 C TUAPABIMYECKUM IIPHUBOAOM, YTOOBI
obecreunTh TOYHOCTh BOCCTAHOBJICHHS MPSMOrO M OOPAaTHOTO XOJa MACISHOrO LMJIMHApa 9
KOPOMBICJIA, & TAK)KE OOECTIEYUTh PEryJIMPOBKY CKOPOCTH OOPATHOTO XOJa U PACCTOSHUS IITOKA
LWIMHAPA, KOTJa MACISIHBIA LHJIMHAP 9 KOPOMBICIA MCIBITBIBAET COCTOSIHUE H30OBITOYHOTO
JaBJICHUs], WM, KOTAA KOMAOMIUN ABUraTeNlb 6 BCTPEUAETCS C COMPOTUBJICHUEM H30BITOYHOTO
JaBJIEHUs], aBJICHUE KOMAIOINEro IABUTATENsI 6 MIHOBEHHO YBEJIMYMBAKOT, YTOOBI MPEBBICHTH
YCTAHOBJICHHOE 3HAYEHHE [ABJICHMs, TI'MIPABINYECKOE MAaCJIO IOCTYNaeT B HANpPaBJICHHbIN
KJamaH 2 ¢ TUAPABIMYECKUM IMPUBOAOM uepe3 akkymyssarop 10 sHeprum, knanaH 7
MOCJIEIOBATEIbHOCTY M PEAYKLUOHHBIM KjiamaH 8§, INTOK KjamnaHa TOJKAeTCs TakK, 4YTO
THIPABIMYECKOE Macyio O0ecrneYrBaeT BO3MOXKHOCTb BpAILIEHHs XOAOBOro nsurareist 1 B
oOpaTHOM  HampaBJeHWH,  OOECIEYMBAIOT  BO3MOXKHOCTb  COpachlBaHUSI  COCTOSIHHUS
CBEPXBBICOKOTO JABJIEHHs KOMAIOMIEro ABUTATeNs 6, 00eCreuynBarOT BO3MOXKHOCTH BpAIIECHUS
BIIEpE] XOAOBOro ABUTATENs | il MPOABUXKEHUS BIIEPEN, IIPU 3TOM akkyMysstop 10 sHeprumy,
KJIallaH 7 TOCJIENOBAaTEIbHOCTH M PEAYKLUMOHHBIA KJjamaH 8 MOIyT B3aUMOJEHCTBOBATH C
HANpaBJIEHHbIM KJIAMIAHOM 2 C TUAPABIMYECKUM IPHUBOAOM, YTOOBI OOECHEYUTHh CKOPOCTb U
TOYHOCTb BOCCTAHOBJICHUSI MPSMOTO M OOpPaTHOrO XONa MACISTHOTO LIWIMHAPA 9 KOPOMBICHA, a
TakXke 4YToOBl O0ECHeYnTh pEeryJHpOBKY CKOPOCTH OOpaTHOrO XO4a W PACCTOSHUS LITOKA
LWJIMHAPA, KOTAAa MACISHBIA IIIMHAP 9 KOPOMBICIA HCIHBITBIBAET COCTOSHHE H30BITOYHOIO
TABJICHUS.

Bapuant Beinonnenus 6

Kak nokazano Ha ®@ur.6 u @ur.7, Bapuant BeinosHeHus: 6 mpencrasisier codoi cucremy
ABTOMATHYECKOT'O YIPABJICHUS] BbIPAOOTKOW YACTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAaHHYIO Ha MpeoOpa3oBaHMM THAPABINYECKUX H3MEPEHHUH, coiepikamyr Kopmyc 16
MAIIUHBl ¥ KOMAIIYI 4acTh 13 M TOMy momoOHOE, MpH 3TOM CHCTEMa aBTOMATHYECKOTO
yIpaBJICHUS] BbIPAOOTKOW HYAaCTHYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOIOM, OCHOBAaHHAs Ha
npeoOpa3oBaHUM THAPABIMYECKUX HW3MEPEHHH, COAEPIKUT TUAPABINYECKYI0 KOpoOky 17,
rUIpaBIndeckuii Hacoc 5 u nBurarenb 20 Hacoca W TOMYy MOAOOHOE, YCTaHOBJICHHBIC HA
Kopriyce 16 MammHbL, NpUUeM THApaBiInyeckas KopoOka 17, ruppaBnudeckuii Hacoc S, H
nasuratens 20 Hacoca M TOMy NoAo0HOE 00pa3yT CHIIOBYIO 4acTh 19 Kopmyca MalluHBIL, MPH
5TOM JBa KOHLIA CWJIOBOM 4acTu 19 kopmyca MamMHbBl MMEKT KOMAMINYI 4acTb 13 u Tomy

nopoOHOe, THAPABIMYECKUII HAacOC S5 MOIVIOMIAeT KHUAKOCTb, KOTOpas IpeoOpasyercss B
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UCTOYHMK SHEPIUH, KONAKIIAsl 4acThb 13 MMeeT KOMaroLui ABUraresb 6, koprnyc 16 mamuHb
COIEPIKUT XOIOBOH KPOHIITEHH 15 1 ToMy mogo0HOe, XOIOBOH KPOHILITEHH 15 mMmeeT X0n0BOMH
ABUraTenb | WM XOAOBOM reHepaTop M TOMYy Mof0OHOe, KOopryc 16 MaIlnHbI CONEPIKUT KOPIYC
18 MaIMHBI ¢ HEMOABM)KHOW JJIMHHOW CTPeJIoH M TOMy MomoOHOe, Kornma ycuiue kopryca 16
MAlIMHbI, KOTOpasl NPOIABHraeTCsl BIEpeN W YIHUpaeTcs B MaTepual, OOJbIle, 4YeM YCHIIHMe
XOJIOBOTO JABHraressi 1, U BO3HHKAaeT M30BITOYHOE AABJIEHHE, aBTOMATHUECKOE YCTPOWMCTBO 3
NpsIMOTO U OOpaTHOTO XOAa, OCHOBAHHOE Ha MPeoOpa3OBaHMM THUAPABIMYECKHX H3MEPEHUH,
ynpasisier oOpaTHBIM XOIOM XOIOBOTO JABHMrareist |, M30OBITOYHOE HaBlieHHE COpachIBAeTCH,
TUAPABINYECKOE MACIO MEPEMELIAETCsl B IMOJIOCTh NPSMOr0 XOAa M XOAOBOW ABUTaTENb |
NepeMeIaeTcs Blepea, KOnarnas 4acTb 13 COAEepKUT. BO3BPATHO-NOCTYNATENbHYIO YAAPHYIO
KopoOky 12 u xomarouryro royoBky 11 u ToMy nogoOHoe, konaromas rojoBka 11 ycraHosieHa
HAa JIBYX KOHLIAX BO3BPATHO-TIOCTYNATEIbHOHN yIapHOH KOpoOKH 12, BO3BPaTHO-NIOCTYATENbHAS
ynapHasi KopoOka 12 MMeeT COeQUHUTENbHBIN pbluar 36 IaTyHa, KOMAKMUN ABUTATENbh O
MPUBOAUT B JIEUCTBHE COCIMHUTENBbHBIN pbar 36 MaTyHa, COEAUHUTENbHBIN pblyar 36 maTyHa
NPUBOAUT B ACHCTBHE KOMAKIIYIO TrOJOBKY 11 1715 coBeplieHuss BO3BPAaTHO-MOCTYNATEIbHOIO
YAApHOIrO BO3JEUCTBUs, KOrJa KONarouas rojoska 11 ynupaercs B CTEHKy MaTepuala Tak, 4ToO
Komaromass rojoeka 11 He MoOXeTr coBepuIaTh BO3BPATHO-NOCTYNATEIbHOE M YIAPHOE
BO3/EHCTBHE, ABTOMATHYECKOE YCTPOMCTBO 3 MpPSIMOro M OOpaTHOro XOia, OCHOBAaHHOE Ha
npeoOpa3oBaHUM THAPABINYECKUX M3MEpPEeHHUH, 00ecreunBaeT BO3MOXKHOCTb BBITOJHEHHS
XOZOBBIM J1BUTaTeNeM 1 oOpaTHOro X0na.

B HEKOTOpBIX BapHaHTaxX BBINOJIHEHHs OAUH KOHEL| CHJIOBOM 4acTH 19 kopmyca MalluHbI
UMeeT BO3BPATHO-TIOCTYMATENbHYIO YAApPHYIO KOpoOKy 12, wimm komaromasi rojoska 11
YCTaHOBJIEHA HAa OJTHOM KOHIIE BO3BPATHO-IOCTYATENbHOMN yaapHOi KopoOku 12.

Kopnyc 16 mamunb! conep:kut padouyro miardgopmy 21 ynpasieHHst 1 TOMy TOA0OHOE,
pabouas maargopma 21 yrnpaBieHHUs] U THAPABIMIECKHI HACOC 5 YCTAHOBJIEHBI ClieBa U CIIpaBa
WK CTIepEeNH WU C3a1u, koraa pabodas rutatdopma 21 yrmpaBieHus v rTUAPaBIMYECKH HACOC 5
YCTaHOBIIEHBI CJIEBA U CIIpaBa, Mexay padboueii maardopmoii 21 ynpasieHus: 1 TUAPABINIECKUM
HACOCOM 5 YCTaHOBJICHA VCHJIEHHas peOpucTas IJIaCTHHA, NMPUYEM YCUJICHHas pedpuctas
IUTACTHHA CIOCOOHA YCHIINTh YAApOyCTOHYMBOCTh U NMPOYHOCTh HA pacTsDKeHHe Kopmyca 16
MAIIUHBIL.

OcranpHoe Takoe ke, kak B Bapuante Brinonnenus 1.

Bapuant Beinonnenus 7

Kak mnokazano Ha ®ur.8, Bapuwant Bremonnenuss 7 mnpexncraBisieT cCOOOW CUCTeMY

ABTOMATHYCCKOTO YIIPaBJICHUSA Bpra6OTKOﬁ YaCTUYHO MNPsAMBIM U YaCTUYHO O6paTHbIM XO0O0M,
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OCHOBAHHYIO Ha IpeoOpa3soBaHMU THAPABINYECKUX W3MEPEHMH, conepskamyr Kopmyc 16
MAaIlMHbl ¥ KOMAIOIIyI 4acTh 13 M ToMy momoOHOE, MpH 3TOM CHUCTEMa aBTOMATHYECKOTO
yIpaBieHus: BbIPAOOTKOM YaCTMYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOJOM, OCHOBAaHHAas Ha
npeoOpa3oBaHUM TUAPABIMYECKUX HW3MEPEHUl, CONEPXKHUT THIPABIMYECKYI0 KOpoOky 17,
THAPABJINYECKUH Hacoc S5 u apurarens 20 Hacoca M TOMY NOAOOHOE, MPUYEM THAPABIMYECKAs
KopoOka 17, ycraHOBJIEHHAs HA KOpIyce 16 MallluHbIL, TUAPABINYECKH HacOC 5 u nBuraTesb 20
Hacoca (OPMHUPYIOT CHJIOBYKO 4acTh 19 kopryca MammdHbl U TOMY MOAOOHOE, OIUH KOHEIl
CHJIOBOH YacTu 19 KopIyca MaliiHbl UMEET BO3BPATHO-TIOCTYMATEIbHYIO YAAPHYIO KOpOOKy 12,
THIPABIMYECKUI HACOC 5 MOTJIOIAET KHUIKOCTh, KOTOpasi npeodpa3yercsi B UCTOYHUK SHEPTHUH,
BO3BPATHO-TMIOCTYMATEIbHAS yAapHas KOpoOka 12 umeeT MacisiHbIA LUIHHIAP 22 ¢ BO3BPATHO-
MOCTYINATEIbHBIM YIapHBIM BO3EHCTBHEM, KOPNYC 16 MalIMHBI CONEPKUT XOAOBOW KPOHIUTEHH
15 u Tomy momoOHOE, XOmOBOH KpOHIUTEHH 15 MMeer XOmoBOW ABHrareib | WM XOIOBOH
reHeparop, Kopnyc 16 MamuHBI COAEPKUT KOPIyC 25 MaUIMHBI C TEJIECKONMUYECKOW CTPEIIOH,
KOpIyC 25 MaILIHUHBI C TEJIECKOMUYECKON CTPEION COAEPKUT TEIECKOMUYECKOE KOPOMBICIO 24,
TEJIECKOMUYECKOE KOPOMBICJIO 24 CONEPKUT MACHSHBIA LMJIUHAP 9, MacisHbld LuiIuHAp 9
KOPOMBICJIa COAEPIKUT TEJECKOMNYECKUHA MACISHBIA LIMIUHAP 23 KOPOMBICIA W/HIIN MaCIsTHBIN
WIUHAP 95 MOBOPOTa KOPOMBICIIA, ABTOMATHUYECKOE YCTPOMCTBO 3 MpsIMOro M 0OpaTHOrO X0/a,
OCHOBAaHHOE€ Ha IpeoOpa3oBaHUM  T'MAPABIMYECKUX  HM3MEpPEHHH, YCTAaHOBJIEHO Ha
TEJIECKOMUYECKOM KOPOMBICIIE 24 MM YCTAaHOBJIEHO HA KOpIyce 16 MalIWMHbI WX YCTAaHOBJIEHO
Ha konarouieit yactu 13, nepeaHuii KOHel TeJIeCKOMMUECKOro KOpombicia 24 nMeeT KONy
rosioBky 11, aBTOMaTHueckoe yCTPOMCTBO 3 mHpsSMOro M OOpPaTHOrO XOjAa, OCHOBAaHHOE Ha
npeoOpa3oBaHUM THUAPABIMYECKHX HW3MEPEHUH, ympaBiseT MAC/IsHbIM LIMHAPOM 9
KOPOMBICJIA, KOT/1a YCUIIME TEJIECKOMUYECKOrO KOpOMBICIa 24, pacTAHYTOrO U yIUPAIOLIErocsl B
Marepual, OoJblle, YeM YCHJIME PACTSIKEHUS MACISTHOTO IIMUIMHIPA 9 KOPOMBICIA U BO3HUKAET
U30BITOYHOE JIaBJICHHE, aBTOMATHYECKOE YCTPOHUCTBO 3 MPSIMOTO U OOPATHOTO X0/1a, OCHOBAHHOE
Ha TpeoOpa3oBaHUM TUAPABINYECKUX W3MEPEHUH, BBITOJHEHO ¢ BO3MOXKHOCTBIO OOECTIeUeHHs
NoJauy THAPABINYECKOrO Macjia B TOJOCTh OOpPaTHOrO XOAa MACHSHOro IMiIuHApa 9
KOpOMBICNIA, W OOECTeYeHHs] BO3MOJKHOCTH TEJIECKOIMMUECKOMY KOPOMBICTY 24 BBIOJHSTH
oOpaTHBIi XOI, MW B 3TOT MOMEHT H30BITOYHOE [aBJIEHHE B TOJOCTH MpPSIMOTO XOIa
cOpacbIBaeTcsi, THIPABIMYECKOE MAclIO TEepeMelIaeTcss B IOJOCTh MPSIMOrO XOoma, |
TEJIECKOMNYECKOE KOPOMBICIO 24 BBITATMBAETCS BIEpPEN, KOMArollas 4acTb 13 COmepKuT
BO3BPATHO-TMIOCTYMATEIbHYI0 VAApHYI KOpoOKy 12 u komaromryro rojioBky 11, komarommas
roioBka 11 ycraHoBieHa Ha OIHOM KOHLIE BO3BPATHO-IIOCTYNATENbHON yaapHOH KopoOku 12,

BO3BPATHO-IIOCTYIATeNbHAs yAapHas KopoOka 12 mmeer MacisHbIA [UIUHIAP 22 C BO3BPATHO-
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MOCTYNATEJIbHbIM  yJAapHBIM  BO3JEUCTBUEM, MACJsiHbIM LWIMHAP 22 C  BO3BpPAaTHO-
MOCTYIATEIbHBIM YAAPHBIM BO3AEHUCTBUEM NPUBOAUT B AEHCTBHUE KOMAIOLIYIO rOjOBKY 11 mus
COBEPIUEHHUs BO3BPATHO-TIOCTYIATEIbHOIO U YIaPHOIO IBMXKEHMsI, KOTJa KOMaroIas rojaoska 11
yOMpaeTcss B CTEHKY MaTepuaja, TaKk 4TO Komarowas rojoska 11 He MoxeT cosepluaTh
BO3BPAaTHO-MOCTYNATEIbHOE U yIApHOE IBHKEHUE, aBTOMATHYECKOE YCTPONCTBO 3 MPSMOIO H
00paTHOro X01a, OCHOBAaHHOE Ha MPEeoOpPa3OBaAHMU THAPABINYECKUX H3MEPEHUH, BBITOJHEHO C
BO3MOKHOCTBIO 00€CTIEUeHUs! BHITIOTHEHHUS TEIECKOTNYECKHM KOPOMBICIIOM 24 00paTHOro X0/a.

OcranpHOe Takoe ke, kak B Bapuanrte Brimonnenus 1.

Bapuant Beinonnenus 8

Kak mnokazano Ha ®ur9, Bapuwant Bremonnenuss 8 mnpencraBisieT coOoil cuctemy
ABTOMAaTHYECKOT'O YIPABJICHUS BbIPAOOTKONW YaCTUYHO MPSIMBIM M YaCTHYHO OOPATHBIM XOIOM,
OCHOBAHHYIO Ha NPeoOpa3OBaHUM THIPABINYECKUX W3MEPEHUH, B KOTOPOW aBTOMATHYECKOE
YCTPOWCTBO 3 MpPsIMOrO U OOpPaTHOrO XOna, OCHOBAHHOE Ha MPeo0pa3OBaHUM THAPABIMYECKHX
U3MEPEHUH, CONEPKUT HAarHerarenb 26 M TOMY NOAOOHOE, NpUYeM, KOTAa HCIONb3yeTCs
HarHeTaTeNb 20, HarHeTaTeNlb 26 YCTAaHOBJICH Ha BBITYCKHOM TPyOOMPOBOAE Hacoca.

Harnerarens 26 Takyxe MOXXeT ObITh YCTAHOBJIEH HA BITyCKHOM MAacCJIONPOBOJE IBUTATEIS
14 unm yCTaHOBJIEH HA BIIyCKHOM MAacCJIONPOBOAE MMAPABIMYECKOrO HUIUHAPA UIH YCTAHOBIIEH
Ha AaBTOMAaTUYECKOM YCTpOHCTBE 3 TpsAMOro M OOpaTHOro XoOAa, OCHOBAaHHOM Ha
npeoOpa30BaHUM MHIPABINYECKUX U3MEPEHUH, U TOMY NOJJOOHOM.

OcranbHoe Takoe ke, kak B Bapuanrte Boinonnenus 1.

Bapuant Beimonnenus 9

Kak mnokazano Ha @ur.10, Bapuant Brimonnenust 9 npexacrasisier cobol cucTemy
ABTOMATHYECKOTO YMPABJICHUS] BHIPAOOTKONW YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHYIO Ha NPeoOpa3OBAaHUM THIPABIUYECKUX H3MEPEHUH, B KOTOPOW aBTOMATHYECKOE
YCTPOHCTBO 3 MpPsIMOrO U OOpPaTHOTO XONa, OCHOBAaHHOE HAa MPeoOpa3OBaHUU THIPABIMUECKUX
U3MEpPEHUH, COmepKUT akkymyssatop 10 sHepruum M TOMy MomoOHOE, KOTAa HCHOJIb3YeTCs
akkymyJsssTop 10 sHepruu, akkymyssarop 10 3Heprun yCTaHOBJIEH HA BIIyCKHOM MAcCJIONPOBOAE
nsurarens 14.

Axkymymstop 10 sHepruM TakKe MOXKET OBbITh YCTaHOBJIEH HA BBITYCKHOM
TpyOONpoOBOZE HAcoca WJIM YCTAHOBJIIEH HA BIYCKHOM MACJOINPOBOAE THUAPABIMYECKOTO
[JUIMH/IPA WJIM YCTAaHOBJEH HAa aBTOMATHYECKOM YCTPOMCTBE 3 MpsMOro M oOpaTHOro xona,
OCHOBAHHOM Ha NMPeoOpa3oBaHUM M'MIAPABIMUYECKUX U3MEPEHU, U TOMY OAOOHOM.

OctanpHOe Takoe ke, Kak B Bapuante Beinonnenus 1.

Bapuant Beinonnenus 10
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Kax mokazano na ®@ur.11-15, Bapuant Breimmonaenus 10 mpencrasisier co0oit cucremy
aBTOMAaTHYECKOI'O YIPABJIEHUs] BbIPAOOTKONW YaCTUYHO NMPSIMBIM M YAaCTHYHO OOPAaTHBIM XOAOM,
OCHOBAHHYIO Ha NpeoOpa3OBaHUM THIPABINYECKUX HU3MEPEHUN, B KOTOPOH KOHIIEBas 4YacThb
XOZIOBOTO KpOHIUTEHHA 15 MMeeT XOHOBOH LIAPHMPHBIA HAKOHEYHUK 27 U TOMY MOROOHOE,
Kopnyc 18 MaluHBI ¢ HEMOABM)KHOW JUIMHHOHM CTPENON COAEpPKUT KOpOMbICIO 31 u TOMy
no00HOe, KOPOMBICIIO 31 COmEep KUT IAPHUPHBIA HAKOHEYHHK 32 W OTIOPHBIA KPOHIITEHH 29 u
TOMY MNOAO0HOE, KOpOMBICHO 31 TakkKe COAEPKUT BHYTPEHHUH IMHAP 28 BO3BPATHO-
MOCTYNATEbHOW YAAPHON KOPOOKH IIAPHUPHOIN OMOPLI U TOMY MONOOHOE, KOTJa BHYTPEHHUH
UTMHAP 28 BO3BPATHO-TIOCTYNATEIBHON yIapHOH KOPOOKH IIApHUPHOH OMOpPHI YCTAHOBJIEH Ha
KopoMmsbiciie 31, BO3BPaTHO-TIOCTyNATENbHAS yAapHas KOpoOka 12 cOmep>KUT COeAMHUTENbHBIN
HAPY>KHBIA HUIUHIP 35 U ToMy ogoOHOe, IapHUPHBIA HAKOHEYHUK 32 KOPOMBICTIA YCTAHOBIIEH
Ha 3a/lHEM KOHILIE OMOPHOrO KPOHIUTeNHA 29 ¥ MAapHUPHO COEAUHEH C XOAOBBIM IIAPHUPHBIM
HAKOHEYHUKOM 27, BHYTPEHHMH LHJIMHAP 28 BO3BPATHO-TIOCTYMATENbHOW YAApHOW KOPOOKH
LIAPHUPHOM OMOpPBbl yCTAHOBJIIEH HA NEpPeAHEM KOHIIE ONOPHOro KpoHuTenHa 29,
COEAMHUTENbHBI BHYTPEHHUH LMIMHIP BO3BPATHO-TIOCTYNATEIbHON ymapHOW KOpoOku 12
YCTaHOBJIEH B COCAMHUTEIBHOM HAPY>KHOM LIMJIMHApPE 35 BO3BPATHO-MOCTYNATENbHOU YAAPHOU
KOpPOOKM [l TNPHCOENUHEHHUs YNOPHOW BTYJIKHM, NPUYEM OAWH KOHEIL B HaIpPaBJICHUU
BHYTPEHHETO IMIIMHIPA 28 BO3BPATHO-NOCTYIATENBbHON yAapHOH KOPOOKH LIAPHUPHOM OMOpPHI
UMEeT COCIMHUTEIbHBIH 3JIEMEHT 34 BO3BPATHO-TIOCTYNATENbHOW YAApHOH KOPOOKH, mpHYeM
COEIMHUTENbHBIN 3JIeMEeHT 34 BO3BPATHO-TIOCTYMATENbHON YAApHOH KOPOOKH COEOUHEH C
BO3BPATHO-TMIOCTYMATEIbHOW  ylapHOH KOpoOkOH 12 MIM WHTErPUPOBAH C  BO3BPATHO-
NOCTYMATEebHOW yAapHOW KOpoOKo# 12, omopHbIi KpoHIITeHH 29 umeer mnojocts 30
THIPABIMYECKON TPYOBI st 00ecreueHus: BO3BPATHO-TIOCTYNATEIbHOTO YAPHOTO BO3EHCTBUS,
ruapaBinyeckas TpyOa sl BO3BPATHO-TIOCTYMATENBHOTO YAAPHOTO BO3ACHCTBHUS MPOXOAUT
yepe3 nojiocth 30 ruapaBindeckoll TPyObl BO3BPATHO-TIOCTYNATEIBHOIO YAAPHOTO OMOPHOTO
KPOHIITENHA U COEAMHEHA ¢ KOMAOLIUM JIBUraTesaeM 6, KONMArIIUi ABUraTeib 6 yCTaHOBJIEH BO
BHYTPEHHEM IIMUINHAPE 28 BO3BPATHO-NOCTYMATEIbHON yAAPHOH KOPOOKH MIAPHUPHON OMOPHI U
COEIMHEH C COCIMHUTENbHBIM pbl4aromM 36 IIATYyHA, WX KOMAKOIIMI ABUraTesb O yCTAaHOBJICH
CHAapY>XH BHYTPEHHEro LIWIMHApPAa 28 BO3BPATHO-TIOCTYNATEIBHON yIapHOH KOpPOOKH
LIAPHUPHOHN ONOPBI U COEIMHEH C COCAMHUTENBHBIM PblYaroM 36 maTyHa, KOpoMbICso 31 umeer
NOABEMHBIM MACHSHbIA LWIUHAP 33, OAMH KOHEL MOABEMHOIO MACASHOrO LWIMHApa 33
LIAPHUPHO COEAMHEH C KOPOMBICIOM 31, a Ipyroi KOHel NOABEMHOIO MaCAsSHOIrO HWInHApa 33
IIAPHUPHO COEAMHEH C KopmycoM 16 MammHbl, ruapaBiddeckas TpyOa yCTaHOBIEHa B

KOpoMbIcie 31 nin yCTaHOBJIEHA CHapy>kU Kopombicia 31.
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HUnmu xe xopombiciio 31 MOXET COAEpKAaTb HAPYKHbIA LUIMHAP BO3BPAaTHO-
NOCTYIATEeNbHON yIapHO KOpoOkM 12 mapHUPHON ONMOpel U TOMY NOJO0HOE, KOTAa HAPY KHBIH
LIJIMHJP BO3BPATHO-NOCTYNATEIbHON yaapHONH KOpoOkH 121apHUPHON ONOpHI YCTAaHOBJIEH Ha
Kopombiciie 31, BO3BPaTHO-TMIOCTyMATEIbHASL yAapHas KOpoOka 12 COmep>KUT COeAMHUTENbHBIN
BHYTPEHHUH LIIMHIP M TOMY NMOAOOHOE, IIAPHUPHBII HAKOHEYHHUK 32 KOPOMBICIA YCTAHOBIICH
Ha 33/1HEM KOHLIE OMOPHOr0 KPOHIITENHA 29 M MIApHUPHO COEAUHEH C XOAOBBIM IIAPHUPHBIM
HAKOHEYHUKOM 27, HApy>KHbI LMJIMHIP BO3BPATHO-TIOCTYMATENbHONW yaapHOH KOpoOku 12
LIIAPHUPHON OMOpPbl yCTAHOBJIGH HA TME€peIHEM KOHLIE ONOPHOr0 KpoHIuTelHa 29,
COEMHUTENIbHBI BHYTPEHHUIH IMJIMHIP BO3BPATHO-TIOCTYNATENBHON yaapHOH KopoOku 12
YCTAHOBJIEH B HAPYKHOM LIMJIMHApPE 35 BO3BPATHO-TIOCTYNATEIBHON YAApHOW KOPOOKH IJIst
BpalleHUss 1 My(QTOBOTO COCAMHEHHS, OJUH KOHEL KOTOPOTO, HAIpPABICHHBIA K HApy>KHOMY
LIJIMHPY BO3BPATHO-MOCTYMATENbHON yOAapHOH KOpoOKkM 12 ImapHUPHON ONOpBI, HMEEeT
COEAMHUTENbHBIN 3JIEMEHT 34 BO3BPATHO-TIOCTYNATEIBHON yIapHOH KOPOOKH.

OctanpHoe Takoe ke, kak B Bapuante Brinonnenus 1.

Bapuant Beinonnenus 11

Kak moka3zano Ha @ur.16, Bapuant Bemonnenust 11 mpexncrasisier coboii cucremy
aBTOMAaTHYECKOTO YIPABJIEHUS BbIPAOOTKONW YaCTUYHO NMPSIMBIM M YAaCTHYHO OOPATHBIM XOAOM,
OCHOBAHHYIO Ha NpeoOpa3OBaHUM T'HAPABINYECKUX HM3MEPEHUH, B KOTOPOW T'MIPaBIMUYECKast
kopoOka 17 comepxkur koprnyc 40 u Tomy mnomoOHoe, kopmyc 40 ruapaBiIMYeCKONH KOPOOKH
COZIEP>KUT BIIyCKHOE OTBepcTUe 41 A )KUIKOCTH U BBITYCKHOE OTBEPCTHE 46 ISl JKUAKOCTU U
TOMY NOJOOHOE, OHA MJTH HECKOJIBKO Pa3AeIUTENbHBIX TUIACTUH 42 ISt )KMKOCTH YCTAHOBJIEHA
MEKIY BIYCKHBIM OTBepCcTHEM 41 NSl "KUAKOCTU U BBIITYCKHBIM OTBEPCTUEM 46 ISl SKUIAKOCTH,
IIpUYEeM OJMH KOHEI| pa3AesUTEIbHON IUIaCTUHbI 42 NI JKUAKOCTU IE€PMETUYHO COECIHMHEH C
koprycom 40 ruapaBIu4YeCcKol KOPOOKH Ha KOHIIE BBIMYCKHOTO OTBepcTUs 41 IS JKUAKOCTH, a
IPYrol KOHEL MMeeT NMPOTOYHBbIN KaHad 45 WU CKBO3HOE OTBEPCTHE ISl KUIAKOCTH U TOMY
nogo0HOe, JKUAKOCTh NMPUHYAUTEIBHO MpOTeKkaeT B kKopmyc 40 ruapaBindeckoil KOpoOKH Ha
MaKCHMaJIbHOM PAacCTOSIHMM OJjlarofapst YCTAaHOBKE pa3[EeNUTENIbHOW TUIACTUHBI 42  auis
JKUJKOCTH, MOJIOCTD C ABYX CTOPOH Pa3AeNUTEIbHON TUIACTUHBI 42 17151 )KUAKOCTH BHYTPU UMEET
TpyOy 43 s oxjakmarouieil Bonmbl, mpuueM TpyOa 43 mist oxyaxknaromeid Boasl umeer U-
00pa3Hyl0 HEMPEPhIBHYIO KOHCTPYKIHIO, 4TOObI 0OpazoBath psin 39 U-obpasHbix TpyO mis
OXJIAXKAKOLIeH BOABI U TOMy mnogoOHoe, mpuueM U-oOpasHas HwxkHsA 4dacth psaga 39 U-
o0pa3HbIX TPYO Ui OXJIAKAAIOLIEH BOABI YCTAHOBJIEHA 10 HANPABJIEHUIO K HIDKHEH IUIACTHHE
37 xopmyca ruipaBIn4ecKoil KOpOoOKH, UiH, Koraa kopnyc 40 ruapaBinyeckoi KOpOOKH BHYTPU

uMeeT ruzapasindeckyro TpyOy, U-oOpasHas HiwKkHsAsS 4acTh psaa 39 U-oOpasHbix TpyO ans
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OXJIXKIAIOLIEeH BOBI ChEMHO NPUKPEIIEHAa CBEPXY B BEPXHEH 4acTH 38 ruipaBIndecKoi TpyObl
s ynoOHON pa30opku u 0oOCIyKMBaHUs, NMPH 3TOM Kopryc 40 ruppaBindeckoil KOopoOKu
BHYTPU UMEET KpenexxHbIl 3yeMeHT 44 nns psina U-oOpa3HbIX TpyO IJIsl OXJTaXKAAroInel BOABIL,
NpUYeM KpemexHblii sneMeHT 44 nns pspa U-oOpasHbIX TpyO s OXJIaXIArOINed BOJBI
YCTAHOBJIEH B HIDKHEH 4acTh kopmyca 40 ruapaBiIndeckoidl KOpOOKH W/WIM YCTaHOBJEH Ha
pa3eaUTeNbHON TIACTHHBI 42 1JISl SKUAKOCTH M TOMY MOJOOHOE, MPUYEM BIIYCKHOE OTBEPCTHE
46 nust JKUAKOCTH UMeeT oOpaTHBIA GribTp 47 Ui KUIKOCTH, JKUAKOCTh MOCTYIAET B KOPIYC
40 ruapaBIMYECKOH KOPOOKH M3 BIYCKHOTO OTBepCTHs 46 Ui JKMIAKOCTH 4epe3 OOpaTHBIN
bunetp 47 ANA KUIKOCTH, WU K€ >KUIKOCTb HEMOCPENCTBEHHO MOCTymaeT B kopmyc 40
THIPABIMYECKON KOPOOKH M MPOTEKAET BAOJb Pa3IeIUTEIbHON MiIacTUHBI 42 ISl KUAKOCTH
npu OJIOKMPOBAHUH Pa3AETUTENbHON TIACTUHBI 42 ISl )KUIKOCTH U MPOTEKAET K BBITYCKHOMY
oTBepCcTHIO 41 1 KUAKOCTH 4Yepe3 MPOTOUHBIA KaHal 45 s KUAKOCTH pa3AeuTeSbHON
MJIACTUHBI WJIA Y€Pe3 CKBO3HOE OTBEPCTHUE PA3ACIUTEIBHON IIACTUHBL, IPUYEM PAa3AEIUTENIbHAS
nnactTuHa 42 Anid JKUAKOCTU MPEAOTBPALIACT MPSIMOE MPOTEKAHUE XUAKOCTH OT BIIYCKHOIO
orBepcTust 46 AJA KUAKOCTU K BBITYCKHOMY OTBEpCTHIO 41 A >KUOKOCTH, KUAKOCTb
NPUHYOUTEIBHO LUPKYyIUpyeT B Koprmyce 40 ruapaBinueckol KopoOku, Tpyda 43 nmns
OXJIXKAOLIEH BOJBI M/UJIH MOJOCTh AJIS OXJIAKAAIOLIEH BOMIBI HCIIONB3YIOTCS ST OXJIAKACHUS
JKUIKOCTH, KOIZa >KUAKOCTb MPOTEKAeT OT OAHOrO0 KOHLA K ApPyroMy KoHuy, a psg 39 U-
o0pasHpIX TPyO ANl OXJNAKIAKOLIeH BOJAbI YBEIMYHBAET IUIOLIAAb OXJIKICHUS U yJIydIIaeTr
NIOKA3aTeJH CTAOMIIBHOCTH OXJIAJKACHUSL.

B opHOM WIIIOCTPAaTMBHOM BAapHAaHTE BBINOJIHEHHWs MOJOCTb C OBYX CTOPOH
pa3nenuTeNbHON MIACTUHBI 42 N1 *KUAKOCTH BHYTPU UMEET MOJIOCTh JUISl OXJIAKJAIOLIEH BOJBL.

OcranpHOe Takoe ke, kak B Bapuanrte Brimonnenus 1.

Bapuant Beinonnenus 12

Kak mnoka3zano Ha ®ur.17, Bapuant Bemmomnenust 12 npencrasniser cobol cuctemy
ABTOMATHYECKOT'O YNPABJICHUS] BbIPAOOTKONW YaCTUYHO MPSIMBIM U YACTHYHO OOPAaTHBIM XOAOM,
OCHOBAHHYIO Ha MPeoOpa3OBaHUM THIPABINYECKUX M3MEPEHMH, MPUYEM OTJINYHMe OT BapuaHTta
BeimonHEeHHsT 5 COCTOMT B CleAyrOIIEeM: KOpPOMBICIO 31 W/miM BO3BPaTHO-TIOCTyNATEIbHAS
ynapHas KopoOka 12 nmeer 3j1eMeHT AUl paCHbUICHUS] OXJIAKISHHON BOON U TOMy MOAOOHOE,
pUYeM 3JIEMEHT Ul PACTIbUICHHS OXJIAXKIEHHOW BOAOW COIEPKUT OXJIAXKNAIINYI0 TpyOy 52
IUTS PACIBIIICHUS OXJIAXKIE€HHON BOJOW W/WJIN PacbUINTENb U TOMY MOAOOHBIE, TpudeM Tpyda 52
IUIs PacTIbUICHHUs OXJIAKAEHHOH BOAOH NPOXOIUT uepe3 mosocTh 30 THapaBIduecKOd TpyObl
BO3BPATHO-IMIOCTYIATEIFHOTO YAAPHOTO OMOPHOIO KPOHINTEHHA U CoequHeHa ¢ TpyOoit 43 s

OXJIAXKOArOIEeN BOBI.
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OcranpHOe Takoe ke, kak B Bapuante Brinonnenus 1.

Bapuant Beinonnenus 13

Kakx mokaszano Ha @ur.18, Bapuant Bemonnenus 13 mnpencrasisier coOoi cucremy
ABTOMATHYECKOTO YMpaBJIeHUs] BbIPAOOTKOW YaCTUYHO MPSIMBIM U YACTHYHO OOPATHBIM XOAOM,
OCHOBAaHHYIO Ha MpeoOpa3oBaHUU THAPABIMYECKUX M3MEPEHHI, B KOTOPOM, B COOTBETCTBUU C
TBEPAOCTHIO MaTepHaa, KOTOPbIi TOKEH ObITh BBIKOIAH, ONPENENsieTCs] HOPpMAJIbHOE 3HAUEHHE
JIaBJIEHUS] KOIIAHMS KOIAIOIIEro ABHUraTeNss O, a 3HaueHUe MAaBJIEHHS XOJIOBOro ABHUrareis 1
perynupyercsi TakuM o0pa3oM, 4TOOBI OHO COOTBETCTBOBAJIO HOPMAIBHOMY 3HAUEHUIO JaBJICHHUSI
KOMaHUsl KOMarollero JAsurarens O, yCTaHABAMBACTCA 3HAYEHHE JABJIEHUS CHUCTEMBbI
ABTOMAaTUYECKOTO YCTPOMCTBA 3 MPSMOro ¥ 0OPaTHOrO XO/a, OCHOBAHHOTO Ha MpeoOpa3oBaHUM
TUAPABINYECKUX HM3MEPEHMI, MaKCHUMAJIbHOE 3HAYEHHE MaBJICHUS KOMAKLIEro ABHUraress 6
YCTaHaBJIMBAETCS BbILIE MAKCUMAJIbHOIO 3HAYECHUS JABJICHUS XOJOBOIO ABUraress 1, HanmpuMmep,
3HAYEHHE NABJICHUS XOAOBOro asuratess | ycraHasnuBaercs paBHbiM 28 Mlla, a 3HaueHue
JaBJICHUSl KOMAKoUIero aAsuraress 6 ycraHasiauBaeTcs paBHbiM 30 MIla, HopmanbHOE KOmaHue
BBINIOJIHAETCSI B COCTOSIHMM, B KOTOPOM 3HAYEHHUE MaBJICHUs KOMAKOUIEro JBHUraresss 6 He
MIPEBBILIAET 3HAYCHUE AABJICHHUS] XOJ0BOIrO ABUraresis 1, Koraa KONMarolui ABUraTeap 6 Konaer
YpEe3MEPHO TBEPABIM MaTepuaji, 3HAYCHHE [aBJEHUs KOMNAKOLIEro ABUrareiss 6 IPEeBbILIAET
MaKCHUMaJIbHO€ 3HaudYeHHE JaBJICHWUS XOJOBOIO ABHUraresis 1, a MMEHHO, 3Ha4€HHE NaBJICHUS
KOIAIOIIEro ABUraTesist 6 Haxoaurcs B Auana3zoHe oT 28 1o 30 MIla, aBToMaTHYeCKuii MEXaHU3M
npsiIMOTO M 0OpaTHOTO Xxona ABHraressi 14, OCHOBaHHBIN Ha MPeOOPa3OBAaHUH THAPABINYECKHX
U3MEPEHUil, BBIMOJHEH C BO3MOXKHOCTBIO OOECTeYeHHs BpALIeHUs XOMOBOrO aBHrarens 1 B
oOpaToM HamnpaBjieHHM [JIsi BBIMIOJIHEHHS OOpPATHOrO XOJAa, KOrAa KOMArIIUM ABUTraTelb 6
KOMaeT 4Ype3MEpHO TBEpPAbI MaTepuaj, JaBJIeHHE TIOBBIAETCS, YTOObI TMPEBBICUTH
MaKCHUMaJIbHOE 3HAUY€HHUE AABJICHUs] XOJOBOr0O ABUTraTess 1, MpuU 3TOM KOMArOIIMi ABUraTeNb 6
HE OCTAHABJIMBAETCS M30BITOUYHBIM MaBJIEHUEM, a XOIOBOM [BHUIATElb MTHOBEHHO HAYHHAET
BpAINAThCS B OOPATHOM HATPABJICHUU JJISI BHITOJIHEHUSI OOPATHOTO X0/, KOMAOIIUI ABUTATENb
6 He MOBPEXKIAETCs, TaK KaK KOMAKOMUN JBUTAaTeNlb O HE OCTAHABIIMBAETCS HM30OBITOUHBIM
NABJICHUEM U3-32 KOMAaHUs 4YPE3MEPHO TBEPAOrO MaTepuaja, a HU3MEpPEHHE TBEPAOCTH
BBIKOTIAHHOTO MaTepHajia JOCTUTAeTCs aBTOMATHYECKMM MEXAaHM3MOM TPSMOTO U OOpaTHOTO
xoma nBurarens 14, OCHOBaHHBIM Ha MpeoOpa3OBaHWM THAPABINYECKUX W3MEPEHUH, U
KOMArLIas 4acTh 13 3apaHee 3allHIleHa.

Cucrema He TpeOyeT pydHOro yIpaBJIeHHs U CIIOCOOHA KOIMATh aBTOMATHYECKH, IPHYEM
HacTosiee N300peTeHne CrocoOHO odecneunBaTh NOBBIIIEHNE aBIeHUs Oe3 cOpoca aBJeHus,

KOrZla KOMAWUIMH ABUraTreslb 6 BCTPEYAETCsl C YPE3MEPHO TBEPABIM MaTE€pPUAIOM, W
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o0ecrieunBaTh BO3MOXKHOCTb HENIPEPBIBHOTO NepeMELIeHHsT BIepex Kopmyca 16 MammuHsbl,
NPUBOJUTH B JIEHCTBHE KOMAIOINYIO YacTh 13 [ KOMaHuUs MOCJe BBIMOJHEHHsI OOpaTHOrO Xoaa
Ha YCTAHOBJIEHHOE PACCTOSIHUE, IO3TOMY Y SKCKAaBaTOPa €CTh MPEUMYLIECTBA, 3aKJII0UAOIIHUECs
B aBTOMATHYECKOM KOMAaHWU 0e3 aBTOMAaTHUYECKOrO 3JIEKTPHUYECKOro Oyoka ynpasieHus, Oonee
BBICOKOI HaJeKHOCTH, Ooyiee BBICOKOH 3((EKTHBHOCTH, B OTCYTCTBUH KaKOro-JuOO OIHOTO
JIETKO TOBPEXIAEMOr0 3JIEMEHTa C aBTOMATUYECKHM DJJIEKTPUUYECKHM YIpaBjieHueM, Ooee
BBICOKOW O€30MmacHOCTM M aBTOMATUYECKOH HOOBMM YIJII C TOMOLIBK THIPABIUYECKOTO
yIpaBJICHUS, TpU4eM JEIOOble JBUTATEIH M JJIEKTPHYECKHE YCTPOWMCTBA HE CrOpar0T, KOrjaa
BO3HMKAET INEPErpys3ka, He CYLIECTBYET OMACHOCTH OT CKPBITOM HCKPBL, U B3PBIB IOJHOCTBIO
NPEAOTBPALIAETCS, XOAOBbIE M KOMAKLHMe 4acTH 13 MOryT oOecne4ynTh IUIAaBHBIA 3aIycK, H
5KCKaBaTOp SBJSIETCS YAAapOYCTOMYMBBIM, C KOHTPOJIEM MPOTHUBOBPALLECHHUs, BJAro- H
BOZOHENPOHULIAEMBIM, aHTUKOPPO3UOHHBIM, 3alIMINEHHBIM OT HENMPABUJIBHOIO MCMHOJIb30BAHMS,
C BBICOKMM YPOBHEM 0€30MaCHOCTH U MPOJOJDKUTENbHBIM CPOKOM CITYKOBI.

KoHcTpyKkuus Takke COOTBETCTBYET CIIOCO0Y: B COOTBETCTBUH C TBEPAOCTHIO MaTepHaa,
KOTOPBII JOJUKEH OBITh BBIKOMAH, OMPENENSIOT HOPMAJIbHOE 3HAYEHHE JABJICHUS KOTAHUS
KOMarIero asurarens 6, o0ecnevyuBarOT BO3MOXKHOCTb COTJIACOBAHUS 3HAUEHUS IaBIICHHS
XOAOBOro ABUraressi 1 ¢ HOpMajJbHBIM 3HAYEHUE AABJICHUS KOMAHUs KOMAKOLIEro ABUraTess O,
YCTaHABJIUBAIOT 3HAYEHUE [ABJICHHUs CHUCTEMbl aBTOMATHYECKOIO YCTPOMCTBA 3 MpPsIMOTO U
o0paTHOro XOma, OCHOBAaHHOTO HAa  NPeoOpa3OBaHUM  TIHIPABIMYECKUX  HU3MEPEHUH,
o0ecreunBaoT BO3MOXKHOCTDb NPEBBIMICHUS] MAKCHUMAJIbHbIM 3HAYEHHEM IaBJICHHs KOMAIOLIEro
aBuraresiss 6 MakCHMMAJbHOTO 3HAYEHUS NABJIEHWs XOMOBOro naBuratenst | m oOecrieunBaroT
BO3MO>KHOCTb HOPMAJIbHOI'O KOIAHUsSI B COCTOSIHUM, B KOTOPOM 3HA4Y€HUE JABJICHUsI KOMAOILETO
ABUTATENsl 6 HE NPEBBIIIAET 3HAYEHUE AABJIEHUS XOAOBOIO ABUraTess 1, KOrja KOMAroLUN
ABUTaTENb 6 KOMAeT Ype3MEPHO TBEPABIN MaTepuall, 3HAYCHNUE ABJIECHUs KOMAOLIErO JBUraTes
6 TIpeBBIIAET MAaKCUMaJIbHOE 3HAYEHHUE AABJIEHUS XOAOBOIO JBUrarens |, aBTOMaTHYECKUI
MEXaHU3M TMpPSIMOTO W OOpaTHOro xonxa naBurartenss 14, OCHOBaHHBIH Ha MpeoOpa3oBaHUU
THIPABIMYECKUX U3MEPEHUH, 00ecreunBaeT X0JOBOMY ABUraTeNF0 1 BO3SMOKHOCTh BPAIAThCS B
OOpaTHOM HampaBJIEHUH AJI BBIOJHEHUS OOPATHOTO XONa, KOrja KOMAroIIWN JBUTATENb 6
KOMaeT Ype3MEepHO TBEPHbIH MaTepuals, MAABICHHE YBEJIWYHMBAIOT, YTOOBI TMPEBBICUTH
MAaKCUMaJbHOE 3HAYEHUE [AaBJICHUs XOAOBOIO ABUTATeNs |, M KONAKOIIMKM ABUraTtenb 6 He
OCTaHABJINBAETCA W3OBITOUHBIM JaBJIEHHUEM, XOIOBOH JBUTaTelnb | MrHOBEHHO HAYMHAET
BpaLIaThCs B OOPATHOM HANPaBJICHUH JJIsI BBIMOJHEHU OOPATHOTO XO/1a, KOMAIOLIUI IBUraTeNb
16 He moBpexmaeTcs, Tak KakK KOMAIOIIUN JBHUraTesib 16 HE OCTAaHABIMBAECTCS H30BITOYHBIM

AABJICHUEM H3-3a4 KOMMAHUS YPE3MEPHO TBEPAOrO MaTCpHuaja, BBIIIOJHAKT U3MEPEHUE TBEPAOCTHU



63

BBIKOTIAHHOT'O MaTepHaja aBTOMATUYECKUM MEXaHH3MOM IMPSIMOTO U OOPaTHOTO XO4a ABUTATEIS
14, ocHOBaHHBIM Ha MNpeoOPa3OBAHMU THUAPABIMYECKUX H3MEPEHUH, W Komarouias 4actb 13
3apaHee 3allulIeHa.

OcranbHoe Takoe ke, kak U B Bapuanre Beimonnenust 1.

Bapuanr Beimonnenus 14

Kak mnokaszano Ha ®Dur.19, Bapuant BemmonHenust 14 npencrasiser coOoi cuctemy
ABTOMAaTUYECKOTO YIpaBJIeHHsI BbIPAOOTKON YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOJIOM,
OCHOBaHHYIO Ha MPEoOpa30BaHUM THIPABIMYECKUX U3MEPEHHH, a KOTOPOH, B COOTBETCTBHUH C
TBEPAOCTBHIO MaTepHaa, KOTOPbIii HEOOXOIUMO BBIKOIATh, ONPENESISETCS] HOPMAJIbHOE 3HAUEHUE
JABJICHUS] KOMAHUs KOMAKOLIEro ABUraTesiss 6, a 3HAUEHWE AaBJICHHUsS MAaCIHOrO LIMJIMHApPA 9
KOPOMBICJIa MOJKET OBITb COTJIACOBAHO C HOPMAJbHBIM 3HAYEHHEM JABJICHHS] KOTAHWSI
KOMAKLIEro ABUraTess O, yCTAaHABJIMBAETCA CUCTEMHOE 3HAU€HUE AABJEHHS aBTOMATUYECKOIO
yCTpOHCTBa 3 mpsIMOro U OOPaTHOTO XOAa, OCHOBAHHOIO Ha MpeoOpa3oBaHUM THAPABINIECKUX
W3MEPEHU, MPUYEM MAKCUMAJIbHOE 3HAYCHHE [ABJICHUS KOMAKOLIEro JBUraress O BbIlIe
MAaKCHUMAaJIbHOTO 3HAUEHUS AABJICHUS B MACISTHOM LIUJIUHIAPE 9 KOPOMBIC/IA, 3HAUCHHUE 1aBJICHUS
MacCJIIHOTO LUIMHApa 9 Kopombicia ycraHasiauBaercss Ha 28 Mlla, a 3HaueHue naBieHUs
Konarouero asurarens 6 ycranasnusaercs Ha 30 MIla, HopManbHOE KONaHHE BBITOJIHSAETCS B
COCTOSIHMM, B KOTOPOM 3HAY€HHUE JABJICHHs] KOMAKOLIEro ABUraTessl 6 HE MPEBBIIAECT 3HAYCHUE
NABJIEHUST MACJISIHOTO LUJUHApPAa 9 KOpPOMBICTA, KOIZAa KOMAKIUM ABurareab O KOMaer
Ype3MEpPHO TBEPJbIM MaTepuall, 3HAYEHUE MAaBJICHUS KOMNAIOLIEro ABUTATENst 6 MpPEeBBbILAET
MaKCUMaJlbHOE 3HA4YE€HHUE JMaBJICHUS THJPABIMYECKOrO MACJISHOIO LWIMHAPA, a HMEHHO
3Ha4YEHWE NABJICHUs KOIAMOIIEro NBUraTeNs 6 HaxomuTcs B auamnasoHe oT 28 mo 30 Mlla,
ABTOMATUYECKUH MEXaHU3M MPSIMOTO U OOPAaTHOrO XO[a MAC/ISTHOTO LMJIMHAPA, OCHOBAHHBIN Ha
npeoOpa3oBaHUM  TUAPABIUYECKUX HM3MEPEHUH, CrmocoOeH o0ecnednuTbh BO3MOXKHOCTH
BBITIOJTHEHMsT OOpPAaTHOTO XONa MACISHBIM IWIMHAPOM 9 KOPOMBICA, KOTAA KOTAFOIIHIMA
JBUTATENIh O KOIMAET Ype3MEPHO TBEPIbIH MaTepua, AaBJICHUE TOBBIIAETCS, YTOOBI MPEBBICUTH
MAaKCUMaJIbHOE€ 3HAUC€HHE [aBJICHUS THUIAPABINYECKOrO MACJSIHOTO LWJMHIPA, W KOMAOLIUN
aBUTaTe b O HE OCTAHABJIMBAETCS W30OBITOYHBIM JaBJICHUEM, THIPABIMYECKUNA MACISTHBIN
VWIMHAP HEMENJIEHHO BBITIONHSET OOpaTHBIA XOM, KOMAIOUIMI IABUTATEIh O HE MOBPEKAAET
KOMAIOIIYI YacTh 13, Tak KaKk KOMAIOIIMA JBUTATENb © HE OCTAHABIUBACTCS H30BITOUHBIM
JABJICHUEM W3-3a KONAHMUS YPE3MEPHO TBEPAOro Marepuajga, HU3MEPEHUE TBEPIOCTH
BBIKOMIAHHOI'O MaTepuaja [OCTUIraeTCs AaBTOMATUYECKHUM TEJIECKONMMYECKUM MEXaHU3MOM
MaCJITHOTO IWJIMHIpPA, OCHOBAaHHBIM Ha MpeoOpa3OBaHWU THIAPABIMYSCKUX HM3MEPEHUH, |

KOMAaroLIasl 4acTh 13 3apaHee 3allMILeHa.
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KoHcTpykuus Takke COOTBETCTBYET CIIOCO0Y: B COOTBETCTBUU C TBEPJAOCTHIO MaTepHaa,
KOTOPBII HOJDKEH OBITh BBIKONAH, OMPENENSIOT HOPMAaJbHOE 3HAYEHHE NABJIECHUS KOTAHUS
KOMALero asuratens 6, 00eCneuynBaIOT BO3MOKHOCTb COIJIACOBAHMS 3HAYEHUS aBJICHUS
MAacCJISIHOrO LIMJIMHAPA 9 KOPOMBICHIA ¢ HOPMAJIbHBIM 3HAY€HHEM AABJICHUS KOMaHUsl KOMAIOIIEro
ABuraresnsi 6, yCTaHaBIMBAKOT 3HAYEHUE NABJICHUS CUCTEMbl aBTOMATHYECKOrO YCTPOMCTBA 3
NPSIMOTO U OOPATHOTO XOAa, OCHOBAHHOTO Ha MpPeoOpa3sOBaHUM THAPABIUYECKUX HM3MEPEHUH,
00eCcreynBaOT BO3MOKHOCTh MPEBBIMICHUS MAKCHMAJIbHBIM 3HAYEHUEM JABJICHHs KOMAKOILIETO
ABUraTesnst 6 MakCUMAJbHOIO 3HAYEHUs NABJICHMs] MAcCJsIHOTO LMJIMHApPA 9 KOpOMBICHA, U
00eCcTeYynBaOT BO3MOXKHOCTh BBITIOJIHEHUS] HOPMAJIBHOTO KOMAHUSl B COCTOSIHHH, B KOTOPOM
3HAYEHUE NaBJICHHUs KOMAKOLIEro ABUraTeNss 60 HE NPEBBIIAET 3HAYCHHE NABJIEHUS MACISHOIO
LWJIMHAPA 9 KOPOMBICIIA, KOT/1a KOMAOUIUMN IBUTaTeNb 6 KOMAET YPE3MEPHO TBEPAbII MaTepuall,
3HAQYEeHHUE JABJICHUs KOMAILIEro ABUraTeNs 6 MPEBbIIaeT MAKCUMAIbHOE 3HAYECHHUE NABJICHUS
MACJISTHOTO LUIMHAPA 9 KOPOMBICHIA, aBTOMAaTUYECKUN TEIECKONMNYECKUI MEXaHU3M MAacCJsTHOTO
LIUIMHZPA, OCHOBAHHBIM Ha NPeoOpa3OBaHUM THAPABIMYECKUX W3MEPEHUH, obecreunBaeT
BO3MOKHOCTh BBITIOJTHEHUSI OOPaTHOTO XOAa MACHSHBIM IWUIMHAPOM 9 KOPOMBICHIA, KOTAa
KON IBUTATENDb 6 KOMAeT Ype3MEPHO TBEPbIH MaTepHall, JABJICHUE YBEIUIHBAIOT, YTOOBI
NPEBLICUTh MAKCUMAJIbHOE 3HAYEHUE JABJIEHUs MACJIsIHOTO LWIMHApPA 9 KOPOMBICIA, H
KONAIOWMI JBUTraTeNb 6 HE OCTAaHABJIMBAETCS W30BITOUYHBIM JaBIIEHHEM, MIHOBEHHO
00ecreunBaoT BBINOJHEHUE MACIISIHBIM LIMJIMHAPOM 9 KOpOMBICIAa 0OPaTHOrO X0/, KOMAIINH
ABuratenb 16 He MOBpeXIaeT KOMAKLIYI0 4acTh 13, Tak Kak KOMAOIIMN ABUratenb 16 He
OCTAaHABJIMBAETCS M30BITOYHBIM JABJIEHHEM M3-32 KOINAHHs YPE3MEPHO TBEPIOro MaTepHuala,
BBIIIOJHSIFOT ~ WM3MEPEeHHsT  TBEPIOCTH  BBIKONAHHOIO  MaTepuaja  aBTOMAaTHYECKUM
TEJeCKONMMYECKUM MEXaHHU3MOM MACJISIHOTO LMJIMHIpPA, OCHOBAHHBIM Ha MNpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUI, U KONAoIIas 4acTh 13 3apaHee 3alHIIeHa.

OcranpHOe Takoe ke, kak B Bapuanrte Brimonnenus 1.

Bapuant Beinonnenus 15

Kak mnokazano Ha @ur.20 u ®ur.21, Bapuant Bemonnenus 15 npencrasisier coboit
CHCTEMY aBTOMAaTHYECKOT'O YIPABJIEHUs BLIPAOOTKONW YaCTUYHO MPSIMBIM M YaCTHYHO OOpaTHBIM
XOIIOM, OCHOBAHHYIO Ha NpeoOpa30oBaHWU TUAPABIMYECKHMX W3MEPEHHN, B KOTOPOW, B
COOTBETCTBHH C TBEPAOCTBIO MaTepuasa, KOTOPBIH IOJUKEH OBITh BBIKOIAH, ONpPENessieTCs
HOPMAJIbHOE 3HAYEHHE TOKA KOMAHMS KOMAOLIEro reHeparopa 53, 3HaueHHe JaBJIEHUs XOA0BOIO
ABUTaTeNst 1 COMOCTaBIAETCS C HOPMAJIBHBIM 3HAYEHUEM TOKA KONAHUs KOMAIOLIEro reHeparopa
53, yCTaHaBJIMBAETCS CUCTEMHOE 3HAYEHHUE NABJICHUS aBTOMATUYECKOrO yCTPOMCTBA 3 MPSMOro

u 0o0paTHOro XoIa, OCHOBAHHOTO Ha MpeoOpa3oBaHUU THAPABIMYECKUX H3MEPEHUH, Koraa
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KOMAIIIUKM reHepatop 53 KOMAeT Ype3MEepHO TBEPAbIM MaTepuall, AAaBJICHHE XOAOBOIO
aBuratens | MrHOBEHHO YBEJIMUYUBAETCS, YTOObI MPEBBICUTh MAKCUMAJIbHOE 3HAYEHNE JaBJIECHUS
XOJIOBOTO IBUraTeNs 1, aBTOMaTH4eCKOe YCTPOUCTBO 3 MPsIMOro U OOPAaTHOTO X0/1a, OCHOBAHHOE
Ha TmpeoOpa3oBaHUU THIAPABIMYECKUX H3MEPEHHH, CMOCOOHO 00eCneuuTh BO3MOXKHOCTb
BpALIEHHsI XOJOBOro IBUrareist 1 B oOpaTHOM HampaBJIeHHU Uil BBITOJHEHUs] OOPaTHOTO XOAa,
KOIZla KOMAKUIMH reHepaTop 53 KOmaeT 4pe3MEepHO TBEPAbIM MaTepual, TOK YBEJIUYMBAETCS,
9YTOOBI MPEBBICUTH MAKCUMAJIbHOE 3HAUEHHE NABJICHUS XOIOBOTO IBUTaTeNss | M KOMAaroIui
reHepatop 53 He OCTAHABIMBAETCS M3-3a MEPErpy3kH, XOAOBOH ABUraTelb | MIHOBEHHO
HAUMHAET BpAIUATbCsl B OOpPAaTHOM HANPABICHWU ISl BBINOJHEHHs OOpaTHOrO Xoma, |
KOMAKIIUA TreHepaTop 53 He MOBpPEeXAaeT KOMAKINYK 4YacTh 13, MOCKOJNBbKY KOMAOLIUN
reHepatop 53 He OCTaHAaBIMBAETCS W3-32 MEPErpy3KH, BBI3BAHHONW KOMNAaHHEM YpE3MEpPHO
TBEPJOr0 MaTepuasa, BBINOJHAETCA ONPEAENeHNe TBEPAOCTH BBIKONAHHOIO Marepuana ¢
MIOMOIIBI0 aBTOMATHYECKOTO YCTPOWMCTBA 3 MPsIMOrO M OOpPaTHOTO XOJa, OCHOBAHHOTO Ha
npeoOpa30BaHUH FHIPABINYECKUX U3MEPEHNH, M KOTA0Ias 4acTh 13 3apaHee 3amquineHa.
KoHcTpyKuus Takke COOTBETCTBYET CIIOCO0Y: B COOTBETCTBUH C TBEPAOCTHIO MaTepHaa,
KOTOPBI JOJUKEH OBITh BBIKOIAH, OMNPENesA0T 3HAYeHHE HOPMAJbHOTO TOKA KOIAHUS
KOMAILIEro reHeparopa 53, o0ecrnednBar0T BO3MOXKHOCTb COTJIACOBAHUS 3HAYEHUS HABIICHHS
XOAOBOrO JBUraTessl CO 3HAaY€HUEM HOPMAJIbHOTO TOKA KOIMAHUS KOMAKIIEro reneparopa 353,
YCTaHAaBJIUBAIOT 3HAYEHUE CUCTEMHOIO AABJEHUS aBTOMATUYECKOrO YCTPOWCTBA 3 MPSIMOrO U
oOpaTHOro Xozma, OCHOBAaHHOTO Ha MNpPeoOpa3OBaHUU  THAPABINYECKHX  H3MEPEHUH,
o0ecrieunBalOT BO3MOXKHOCTb TIPEBBIIIEHNUS MAaKCHUMAJIbHBIM 3HAYEHHEM TOKa KOIAOIIEro
reseparopa 53 MakCHMaJbHOTO 3HAYEHHUS NABJICHUS XOJOBOro ABHraTtens 1, u o0ecreuyuBarOT
BO3MOJKHOCTb BBIIIOJJHEHUSI HOPMAJbHOI'O KONAHUS B COCTOSIHUMH, B KOTOPOM 3HAY€HHUE TOKa
KOMAIILEro reHeparopa 53 He MpeBbIIaeT 3HAYEHUE NaBJICHMs XOJOBOrO ABHMrarens 1, koraa
reHepatop 53 KOmaHus KOMaeT 4Ype3MEpHO TBEPAbI MaTepuall, 3Ha4YE€HHE TOKA KOMAOILIEro
reHeparopa 53 TMpeBBIAET MAKCUMAJIbHOE 3HAYEHHE [aBJIEHUs XOAOBOrO JABUrarens |1,
aBTOMAaTHYECKOE YCTPOMCTBO 3 MPSIMOro M OOPAaTHOrO XONa, OCHOBAHHOE Ha IMpeoOpa3oBaHUU
THIPABIMYECKUX W3MEPEHUH, o0ecrneunBaeT BO3MOKHOCTh BPALIeHHUs XOAOBOTO ABUTATENs | B
OoOpaTHOM HaIpaBJIEHUU IS BBITOJHEHUS OOpPaTHOrO XOJa, KOrja KOMAKIIui reHepatop 53
KOMAeT Ype3MEepPHO TBEPABIH MaTepHaj, TOK YBEINYHUBAIOT, YTOOBI MPEBBICUTH MAKCHMAJIbHOE
3HAYEHHE JABJIEHUs XOOBOIO JABUraTess 1, U KONarouui reHepaTop 53 He OCTaHABJIMBAETCS U3-
3a Teperpy3kH, XOIOBOM JBUTarenb | MrHOBEHHO HAUMHAET BpaIaTbCsi B OOpPaTHOM
HANpaBJIEHUN JUIs BBINOJHEHHUs OOPAaTHOrO XOfa, KOMAIIIUN reHepatop 53 He MOBpeXnaeT

KOMAIIYIO 4acTh 13, Tak Kak KOMArOLUH reHepaTop 53 He OCTaHABJIMBAECTCS U3-3a MEPErPY3KH,
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BBI3BAHHOM KONAHUEM YPE3MEPHO TBEPAOrO MaTepHuasa, BBINOJIHSIIOT HU3MEPEHUE TBEPAOCTH
BBIKOIIAHHOTO MaTepHaj C MOMOINBI0 aBTOMATHYECKOTO YCTPOHMCTBA 3 MPSAMOro M OOpaTHOro
XO0/la, OCHOBaHHOE Ha TPeoOpa3OBaHUM THIPABIUYECKUX H3MEPEHHH, W KOMarlnas 4actb 13
3apaHee 3aIIMIIEHA.

OcranbHoe Takoe ke, kak B Bapuanrte Boinonnenus 1.

Bapuant Beinonnenus 16

Kak nokazano Ha ®ur.22 u Pur.23, Bapuant Bemonnenus 16 npencrasisier coboit
CHCTEMY aBTOMAaTHYECKOT'O YIPABJIEHUs BHIPAOOTKOW YaCTUYHO MPSIMBIM M YaCTHYHO OOpaTHBIM
XOJIOM, OCHOBAaHHYIO Ha MpeoOpa3OBaHUM T'MIPABINYECKUX HU3MEPEHUH, COAEPIKALIYI0 KOPIyC
16 MamuMHBI M KOMAOIIYI 4acTh 13 M TOMy mogoOHOe, MpHYeM CHCTEMa aBTOMATUYECKOTO
yIpaBJICHUS] BbIPAOOTKOW HYAaCTHYHO MPSMBIM M YAaCTHYHO OOpATHBIM XOIOM, OCHOBAaHHAs Ha
npeoOpa3oBaHUM THAPABIMYECKUX HW3MEPEHHH, COAEPIKUT TUAPABINYECKYI0 KOpoOky 17,
TUIpaBIndecKuii Hacoc 5 u nBurarenb 20 Hacoca W TOMY NOJOOHOE, YCTaHOBJICHHBIE Ha
Kopriyce 16 MamuHBIL, NpUYeM THIpaBiIuueckas kopoOka 17, ruapaBindeckuil Hacoc S5 u
nsuratens 20 Hacoca M TOMy NoAo0HOE 00pa3yrT CHIIOBYIO 4HacTh 19 Kopmyca MallWHBI, MPH
5TOM [Ba KOHL@A CHJIOBOM 4acTtu 19 kopmyca MalmiMHbI HMMEIOT KOMAKUIYH 4YacTb 13,
T'HIPABIMYECKUI HACOC 5 MOTJIOIIAET KHUIKOCTh, KOTOpasi npeodpa3yercss B HCTOYHUK SHEPTUH,
KOMAINas 4acTh 13 MMeeT KOMAIUN ABUraTeNb 6, KOPIyC 16 MalIMHBI CONEPXKUT XOAOBOU
KpPOHIITEHH 15 m TOMy momoOHOe, XO040BOH KpoHIITEHH 15 mMMeeT X0onoBOi aBuratens | wiu
XOJIOBOW T'€HEpaTop M TOMY MOA0OHOe, Kopmyc 16 MalIMHBI CONEPIKUT KOPIYyC MAIIuHbI 18 ¢
HETIOABIDKHOW JIMHHOW CTpEeJoil W TOMy MOAOOHOE, KOraa ycuiue Kopryca 16 MaiiuHbI,
KOTOPBII MPOJBUTAETCS BIIEPEA M YIIUPAETCS] B MaTepual, OOJble YeM ycuiue asuratens 14, u
BO3HHMKAET U30BITOYHOE JaBJIEHHE, aBTOMATHYECKOE YCTPOMCTBO 3 MPSIMOTrO U OOpaTHOrO XOna,
OCHOBAHHO€ Ha NMPeoOpa30BAHUN THIAPABIMYECKUX M3MEPEHMH, YIpaBiseT apurareiaeMm 14 mis
BBINOJIHEHHsI OOPAaTHOTO X072, M30BITOYHOE AaBiieHHE COpAchIBACTCS, TMAPABIMYECKOE MACIO
nepemMelaercss B IOJIOCTb MNPsAMOro XOAa, W JaBurarens 14 mnepememaercss Bhepen B
COOTBETCTBHH C TBEPIOCTBIO MaTepuaia, KOTOPbIH HEOOXOIMMO BBIKOMATh, OINPENENIeTCs
HOpPMaJIbHOE 3HAuU€HHE [aBJIEHUS KOIAHWs KOMAmoIuero aswrareiss 6, obecnednBaercs
BO3MOJKHOCTb COIJIACOBAHHUsl 3HAYEHUS JABJIEHUS TUAPABIMYECKOrO MAaCISHOIO LWIMHAPA C
HOPMAJIbHBIM 3HAUYE€HHEM [aBJICHHUs KOMAHMWS KOMAOINEro HABUrarens 6, yCTaHABIUBAETCA
3HaYeHHE NABJIECHUS aBTOMATHYECKOrO YCTPOMCTBA 3 CHUCTEMBI NPSIMOrO M OOpaTHOrO XOAa,
OCHOBAaHHOTO Ha TMpeoOpa3soBaHUU TUAPABIMYECKHX W3MEPEHUH, NpPHYeM MAaKCHMaJbHOE
3HAQYEHUE NaBJICHHUs KOMAKOLIEro ABUraress 6 BbIIE MAaKCUMAJIbHOTO 3HAYEHUs OABJIECHUS B

TUAPABINYCCKOM MACJITHOM LHUWIMHAPE, U HOPMAJIbHOC KOMAHUE BBINIOJHACTCA B COCTOSAHUU, B
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KOTOPOM 3HAY€HHME [ABJICHUs KOMAIOLIEro ABUraTess 6 HE INPEBBILNAECT 3HAYCHHUE NaBJICHUS
TUAPABINYECKOrO0 MACISHOIO LUJIMHAPA, KOrAa KOMAOLUK JBUrareib 6 KOMAeT 4YpEe3MEpPHO
TBEPAbI MaTepuaj, 3HaAY€HHE AABJICHUs] KOMAIOLIEro ABUrareliss O MPEBBbILAECT MaKCUMAJIbHOE
3HAUYE€HUE  JaBJ€HUs  TUAPABINYECKOrO  MAcCsAHOrO  LWIMHAPA,  aBTOMATUYECKUN
TEJIECKOITMYECKHH MEXaHW3M MACsIHOTO ILWIMHAPA, OCHOBAaHHBIM Ha INpeoOpa3oBaHUU
THIPABIMYECKUX H3MEPEHH, O00ecrneYnBaeT BO3MOJKHOCTb BBIIOJHEHUS THUAPABIMYECKHM
MAaCJISTHBIM LIMJIMHAPOM OOpPaTHOTO XOJa, KOTAa KOMAKLIMHA JBUTAaTeIb O KOMAeT Ype3MEepHO
TBEPIbI MaTepual, AABJICHHE YBEJINYMBAETCS, YTOOBI NMPEBBICUTh MAKCHMAJIbHOE 3HAUYEHUE
JABJIEHUs THAPABINYECKOrO MACASHOIO LWIMHAPA, W KONAKIMUWH JABUrarenb 6 He
OCTaHABJINBAETCS M30OBITOYHBIM IAaBJIEHUEM, THAPABIMYESCKHNA MACISHBIA LUJIHMHAP MTHOBEHHO
BBITIOJTHSIET OOPATHBIN XOJ, KOMAKIUN JBUTATENh 6 HE TIOBPEXkKAaeT KOMAKINYI0 YacTh 13 u3-3a
TOT0, YTO KOMAKOIINI JBUTATENb 6 HE OCTAHABJIMBAETCS N30BITOUHBIM JAABJIEHUEM HU3-32 KOTIAHHS
YpEe3MEPHOr0 TBEPAOrO MaTepuana, W3MEpPEeHHe TBEPAOCTH BBIKONAHHOIO MaTepuala
BBIMIOJIHAETCST C MOMOINBI) aBTOMATHYECKOIO TEJIECKONMMYECKOr0 MEXaHH3Ma MACIHSHOrO
LIUIMH/IPA, OCHOBAHHOTO Ha MpeoOpa3oBaHUN THAPABIMYECKHX U3MEPEHUH U KOMAroInas 4acThb
13 3apanee 3amminena. Bo3BpaTHO-mocTynaTeabHas yAapHas KONarolias 4acTh 13 COmep KUt
BO3BPATHO-IIOCTYNATENbHYIO yIApHYIO KOpoOKy 12 u konaromyro rojsosky 11 u Tomy nogoGHoe,
IIpUYeM Komaromas rojoska 11 ycraHoBieHa Ha ABYX KOHL@AX BO3BPATHO-NOCTYINATEJBHOU
ynapHoi KopoOku 12, BO3BpaTHO-TIOCTYIIATEbHAS YAapHAs KOpoOKa 12 uMeeT COeNMHUTEIbHBIN
pplyar 36 maTtyHa, ABUraTenb 14 MpUBOAUT B ABUKEHHE COEAMHUTENbHBIN pplyar 36 LIaTyHa,
COEIMHUTENIbHBIN pbiuar 36 maTyHa OPUBOAUT B JEHCTBHE KOMAKOINYK TroioBky 11 s
COBEPILEHUsI €K0 BO3BPATHO-NIOCTYNATENBHOIO YAAPHOIO ABMXKEHUS, KOT/Ia KOMAKOLIasl roJIOBKA
11 ynupaercs B CTEHKy MaTepuana, Tak 4YTO KOMNAroIlas rojoBka 11 He MOXeT BBIOJIHSTH
BO3BPATHO-IMOCTYNATENbHOE YAAPHOE BO3JCUCTBUE, aBTOMATHYECKOE YCTPOMCTBO 3 MPSIMOTO U
00paTHOro X0/1a, OCHOBAHHOE Ha MpeoOpa30BaHUU THIPABINYECKHX MU3MEPEHHH, 00eCreunBaeT
BO3MOKHOCTb BBITIOJIHEHUS ABUTaTeieM 14 obpaTHOro xoza.

OcranpHoe Takoe xe, kak B Bapuanrte Brinonnenus 1.

Bapuant Beinonuenus 17

Kak mnokaszano Ha ®ur.24, Bapuant BemonHenust 17 mnpencrasisier coOol cucremy
ABTOMAaTHYECKOTO YIPABJICHUS] BbIPAOOTKONW YaCTUYHO MPSIMBIM M YACTHYHO OOPATHBIM XOAOM,
OCHOBAaHHYIO Ha MpeoOpa30BaHUU T'HIPABINYECKUX W3MEPEHHH, B KOTOPOH Kopmnyc 16 MalrmHb
HAXOJUTCS B HETIOJBMKHOM COEIMHEHHH WMJIM B CKOJB3ALIEM COCOUHEHUH M TOMY NMOJOOHOE C
KOMarwlIuen 4vactero 13, xopnmyc 16 MamuHBI COAEP:KUT KOHCTPYKLUIO 61 HEMmOABUXKHOU

KOMAIIEH YacTH KOpIyCa MallMHbl WM KOHCTPYKLMIO 02 MOABEMHOM KOMNAOLIEH 4YacTH
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KOpITyca MAIlWHBl U TOMYy MOAOOHOE, KOMarmas 4acTb 13 COmep>KUT KOHCTPYKUMIO 54 nis
KPEIUIeHUs] MOJBECKU KOPITyCa MALIMHbI UM KOHCTPYKLUIO 55 1 mogbeMa MOABECKHU KOpIyca
MAllUHbI, MPUYEM KOHCTPYKLMs 54 KONAKOINEeW YacTU Ui KPEIUIeHWsl IOABECKU KOpIyca
MallMHbl CBEMHO MPUKPEIUIEHA K KOHCTPyKUuu O] HEeNoABM)KHOM KOMaroleld YacTy,
KOHCTpyKLusl 62 NOABEMHONM KOMAKLIel 4YacTH KOpIyca MAUIMHbI B3aUMOAEHCTBYET C
KOHCTPYKLMEHN 55 KOMaroien 4acTu 151 NOAbeMa MOABECKU KOPITyca MalIMHbl, KOHCTPYKLHs 61
HEMOABMKHOM KOMAKINEeH YacTU KOPMyCa MAaLIMHbl WM KOHCTPYKLMsS 62 NOXBEMHON
KOMAWINEeH YacTU KOpPIyCa MAIIMHbBl MMEEeT MPsIMOM HaNpaBisAOIIUNA peabc 56, a
COOTBETCTBYIOIAsi KOHCTPYKLMUs 54 KOMAIOLIEH 4YacTH [Js KPEIUIEHHWs MOABECKU KOpmyca
MAIIWHBl WIM KOHCTPYKLMS 55 KONArLeHd 4YacTH AJsl MOABEMA MOJABECKH KOPIyCa MAallWHBI
UMeeT MPSMON HANpPaBJISIOLINHA keno0 57, mpudeM MpsiMOH HANpaBISIOIUN pelbe 56 CheMHO
NPUKPEIUIEeH K TMpPsAMOMY HaIlpaBisIOIieMy >kenoOy 57 Tak, 4YTO Komarmomas dbacTtb 13
COEMHSIETCs] C KOpPIMycOM 16 MalnuHBI, WU K€ KOHCTPYKLHs 6] HENOABMKHOM KOMarouen
4aCTH W KOHCTPyKUMs 62 MOABEMHOM KOMAOLIEH 4YacTH KOPIyCa MAIUUHBI COAEPKUT
MaJICHbKUI-BEpXHUH  OOJBIIONW-HIDKHUN — KIMHOBUAHBIA  HAMPABJSIFOIINK  penbec 59, a
COOTBETCTBYIOINAsT KOHCTPYKLUsl 54 KOMAOLIEH 4YacTH [JIsl KPEIUIEHHWs IMOABECKU KOpIyca
MAIIUHbl WIA KOHCTPYKLMS 55 KONArOLIEeH 4YacTH AJsl MOABEMA MOJABECKH KOPIyCa MAalIWHBI
COIEPKUT MAJEHbKUNH-BEPXHUH OONBIION-HIKHUN KIMHOBUAHBIM HAINPaBISIOIINUN Kenol 58,
NpUYeM MaJICHbKUH-BEPXHHUH OONBLIOH-HIDKHUN KJIMHOBHIHBIN HAMpPaBISIOMMN kenod 58
CbEMHO TPHUKPEIUIEH C MOMOIIBI0 MAJIEHbKOTO BEPXHEro OOJBLIOrO HIKHErO KIMHOBHUIHOTO
HaNPAaBJIAIOLIEro penbca 59 mox AeicTBUEM CHIIbI TSHKECTU KOMAMOLIEH 4acTu 13, MajeHbKui-
BEPXHHUI OONBUIOH-HWKHUNA KJIMHOBHIHBIA HANpPaBJSIIOIIUN keno0 58 TMJIOTHO ChEeMHO
NPUKPEIUIEeH K MaJIEHbKOMY BEPXHEMY OOJIbIIOMY HUKHEMY KJIMHOBHUIAHOMY HAINpPaBJISIOLIEMY
penbcy 59, xomaromas 4YacTh 13 mpovYHO TmonBelIeHa Ha kopmyce 16 wmamuHbl Oe3
BCIIOMOTATEJIbHOTO 3JIEMEHTA TaK, YTOObI YBEJIMYUTH YAAPOYCTOHYMBOCTb, KOHCTPYKLHUS 62
MOABEMHON KOMAIOIIEH YacTU KOPIyCca MAlIWHbI YCTAHOBJIEHA HA 3aJHE CTOpoHE kopmyca 16
MAIlUHBl B HAMpPABICHWU YTOJbHON CTEHKH, MNOJIeKamedl noOblue, WM YCTaHOBJIEHA Ha
nepenHel 4acTu Kopnyca 16 MaliuHbl, IpUYeM COOTBETCTBYIOINAs KOHCTPYKLUsA 55 konaromen
4aCTH AJis1 NOABEMA MOJBECKU KOPIyCa MAalIWHBI YCTAHOBJICHA HA 3aJHEW CTOPOHE KONArollen
4acTu 13 Mo HampaBleHUIO K KOPIYCy MAallMHBI 16, WIM yCTaHOBJIEHA HA NEPEIHEH 4YacTH
KOpIyca MaluHbl 16, KOpnyc MaluHel 16 uMeeT ruAPOLMJIMHAD AJIs MOABEMA YIAPHOH YacCTH,
KOHCTPYKLUsI 55 KOomamoumen 4acTu Uisi NOABEMA IOABECKM KOPIyCa MAILIMHBI CBHEMHO
MPUKPEIVIEHA K KOHCTPYKUMH 62 MOABEMHOM KOMAOIIEW 4acTH KOpIyCa MAIUMHBI TaK, 4TO

KOMaromas 4acTe 13 moasemeHa Ha kopnyce 16 MammHbl, KOrjga kKomnaromasl 4acTb 13 moskHa



69

OBITh MOAHATA, THAPOLMIMHApP Ui NOAbEMAa yAApHOH 4acTH OOEeCreYrBAaeT BO3MOXKHOCTB
CKOJIbXKEHUSI KOHCTPYKLUA 55 KOMAOIIEeH YacTh IS MOAbeMa MOABECKH KOPITyCa MAILIUHBI BEPX
Ha TpeOyeMyI0 BBICOTY ISl pa3MeIleHusl BAOJAb KOHCTPYKIHMH 62 MOABEMHON KOMaroLel YacTu
KOpIyca MallMHBI, NPU 3TOM, KOrAa s NOABEMAa Komaroued vacTu 13 HCHoib3yroTcs
MaJIeHbKUH-BEPXHUH OOJbLION-HYDKHIH KIMHOBHIHBIN HAMIPABISIIOLIMN pebc 59 U MalleHbKHIA-
BEPXHHI OOJNBIIONH-HWKHUN KIMHOBUAHBIA HAMpPABISIOMMNA kenod 58, MaleHbKUH-BepXHUN
OOJBIIOW-HIKHUHM  KJIMHOBUIHBIA HANpPaBJSIOUINE keno0 58 cHavana mnogHUMAaeTCs, B
COOTBETCTBUHM C TMOJIO)KEHHUEM, HA KOTOpOe HEOOXOAMMO MOIHATH KOMAKLIYK) YacTh, B
MaJICHbKUH-BEPXHUH  OONBINON-HM)KHUH ~ KJIMHOBHIHBIA  HAmpaBiSIOINMKA  kenod 58
YCTaHABIIMBAETCS PEryJMPOBOYHAS HEMOIABM)KHAS IPOKJIAAKA, NPHUYEM pPEryJupoBOYHAas
HETIOIBIDKHAST TPOKJIQIKA PACIIONAraeTcsi MKy MAaJCHbKMM BEPXHHUM OOJIBIINM HH)KHUM
KJIMHOBU/IHBIM HAIPABISIIOIIUM PEIbcOM 59 M MaJeHbKHUM BEPXHUM OONBIIMM HWKHUM
KJIMHOBU/IHBIM HAIPABIISIOIINM JKeJI0O0M 58, uTOOBI MPEenOTBPaTUTh CKOJNBXEHNE MAJEHbKOTO
BEPXHEro OOJNBIIOr0 HIDKHErO KJIWHOBHAHOTO HANpaBISIOLIEro »xenoda 58 BHU3, Tak dYTO
KOMaroIas 4acThb 13 MIIOTHO 3aKJIMHUBAETCS U MO3ULMOHUPYETCs], @ BBICOTA KOMAHUS KOMAOIIEH
4yacTu 13 yBenuuuBaercs.

Wnu, xorma xopmyc 16 MamuHbI HCHONB3YETCSl AJIA CKOJB3SLIErO COCIMHEHHUs C
Komarolen d4acTterd 13, kopmyc MamuHbl 16 ¢ BO3MOXKHOCTBIO CKOJIBKEHHSI CBEMHO
MPUKPEIUISIETCsT ¢ MOMOIIBI Komawoumen vyactu 13, a komaromast 4actb 13 mogHuMaercs ¢
MOMOMUIbIO BHELIHEH CHUJIBI.

OcranpHOe Takoe ke, kak B Bapuanrte Brimonnenus 1.

Bapuant Beinonnenus 18

Kak mokazano na @wr. 25, Bapuant Breimonnenus 18 mpencrasisier coOoit cucremy
ABTOMATHYECKOT'O YIPABJICHUS] BbIPAOOTKOW YACTUYHO MPSIMBIM U YACTHYHO OOPATHBIM XOAOM,
OCHOBAHHYIO Ha MpeoOpa3OBaHUU THIAPABINYECKUX H3MEPEHHUH, B KOTOPOW KOHCTPYKIUS 62
MOABEMHON KOMAOIIEeH 4acTH KOpIyCa MAIlMHbI COAEPKUT OTBEPCTHE 65 MOA HANpPSKEHHbIN
IWTAPT KOHCTPYKIHUHM KOMAIOINEH 4YacTH JUId MOAbeMa IMOJABECKH KOpIyca MAILIUHBI |
HANpPSDKEHHBIH IMTH(PT 64 KOHCTPYKUMU KOMAOLIEH HYacTH IJIl TMOABEMa IOJBECKH KOpIyca
MAaIIUHBl ¥ TOMY NMOJOOHOE, KOTa KOHCTPYKLMS 55 KOMaroLed 4acTu il OAbEeMa TMOABECKH
KOpITyCa MAIIWHBI JOJDKHA OBITh MOJHSTA, HANPSDKEHHBIH ITH(T 64 KOHCTPYKIMU KOMAroInen
4acTH U1 MNOABEMA MOABECKH KOpIyca MaIlWHBI pPa3MeLlaeTcss B OTBEpCTUH 65 mof
HANpPSDKEHHBIH INTH()T KOHCTPYKLMH KOMAKOIIEeW YacTH AJis TOABEMa IIOBECKHU KOpIyca
MAIIUHBI TaK, YTOOBI BBICOTA HANPSIKEHHOro ITHU(TA 64 KOHCTPYKLMU KOMAIOLIEH YacTH AJs

noaAbprEMa MOABECKH KOPIyCa MAalllMHbI COOTBETCTBOBAJIA BBICOTEC HO)_'[HI/IMaeMOI\/’I ynapHof/'I qacCTH,
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KOTOPYIO HEOOXOJUMO MOIHSTH, PU 3TOM HaNpsDKEHHBINA ITUPT 64 KOHCTPYKLUMH KOMAOIIEH
YacTH Ui MOABEMA MOABECKH KOPITyCca MAIIMHBI coAep:kuT T-00pasHblil mWTHT Win npsMoin
ITUPT C HEMOJABMXKHOM 000MMOM, npuuem, korna ucrnoib3yercs T-o0pasHblil WTH(T, HIDKHASA
4yacTh T-00pasHoro mTHdTa BCTABISIETCS] B OTBEPCTHE HANPSDKEHHOTo TH(TA 64 KOHCTPYKLUH
KOMAKOIe 4acTu sl MOoAbEeMa IOIBECKH KOpPIyCa MAIIHMHBI, a BEpPXHss 4dacTb T-00pasHoro
TUPTA CHEMHO MPUKPEIUISIETCS K KOHCTPYKLIMU 55 KOMAKoLIeH YyacTu AUl OAbeMa MOABECKH
KOPITyCa MALIUHbI, HJIH, KOTJIa UCIIONb3YETCs MPSIMOM WTH(T ¢ HEMOABWKHON 000HMON, npsiMoi
IWTAPT C HEMOABIDKHOW 00ONMOI comepkUT INTU(T Jisl BCTaBJIEHHS B OTBEPCTHE
HANPABJIIOLIETO peNibca M HAMPSDKEHHYIO HETIOBIDKHYO OOOMMY KOMAroIied 4acTH, MpHYeM
HIDKHSISL 4acTh WITHQTA JUTSL BCTABJICHUS B OTBEPCTHE HAIPABISIOIIErO pesibCa BCTABISIETCS B
OTBEPCTHE HAINPSDKEHHOTO ITH(TA 64 KOHCTPYKIUH KOMAIOIIEH YacTH Ui MOAbEMa TMOABECKH
KOpITyca MAIIWHBI, & BEPXHSS YacTh WWTH(TA AN BCTABJIEHUS B OTBEPCTHE HANPABISIFOINETO
pelibca CheMHO MPUKPEIUISETCs] K HANPsKEHHONH HEMOJBIKHOW 00OHMe KOMAroIIel 4acTH, Tak
YTO HAPYXXHAs YaCThb HAINPSDKEHHOH HETONBIIKHON O0OHMBI KOMaromeld 4YacTH CBhEMHO
MPUKPEIJISeTCs] K KOHCTPYKIUH 55 Komaroliel 4acTy JJ1s IoAbeMa MOABECKU KOPIlyca MalllUHbI,
IPU 3TOM OTBEPCTHE HANPsDKEHHOro mrTuTa 64 KOHCTPYKUMN KOMAKOLIEH YacTH ISl MOAbeMa
MOJIBECKHU KOPITyCa MAIIMHBI MOANEPKUBAET U PUKCHpyeT ITU(T sl BCTABJIEHUS] B OTBEPCTHE
HANpaBJSAIOLIEr0 penbca, INTU(PT s BCTABJIEHHS B OTBEPCTHE HAINPABJSIOLIETO peNbca
(buKCHUpyeT HaNpsOKEHHYIO HEMOABIKHYIO 000HMy Komaromed 4YacTd, KOHCTPyKIus S5
KOMAIOIIEeH 4acTH AJsl MOAbeMa TOABECKU KOPITyCa MAIIMHBI HAIEKHO YAEPKUBAeT WTHOT uis
BCTaBJICHUs] B OTBEPCTHUE HAIPABIIOLIEIO PeyibCa MOCPENCTBOM HANPSKEHHOM HENOABHKHOM
00OMMBI KOMAOLIEH YaCTH, MPU 3TOM MPOYHOCTb KPEIJIeHUs] Komaromed yactu 13 u xopmyca
MalIuHbI 16 yBeNTUInBaeTCH.

Korma xopmyc 16 MamimHbl HaXOOUTCS B BEPTHKAJIbHOM MOIBEMHOM COEIWHEHUU C
Konaromeil vacteto 13, kopmyc 16 MammHbI MMeeT OJOKMpYOIIEee YCTPOHCTBO 66 mus
CONEWCTBUSl HAKOIUIEHHIO JHEPrHMH BO3BPATHO-NOCTYNATENbHOW YAAPHOW YacTH, NpPUYEM
ONokupyrolee yCTpoWcTBO 66 NIl CONEWCTBUS  HAKOIUJIEHWKD JSHEPTUU  BO3BPATHO-
NOCTYMATEeNIbHOW YAApHOHW YacTH COHEPIKHUT OJIOKMPATOpP MEpPeNaTOYHOrO MEXaHW3Ma MU
mTA(PTOBOH 3aMOK WJIM 3aMOK 3yOuUaTOro psija, WM TPOCOBBIH 3aMOK, HJIM 3aMOK LIEITHOH
nepesayn, WM 3aMOK TIOCTOSIHHOTO AABJICHHS, MUIM OONTOBON 3aMOK, UJIH 3aMOK C MPYKHHHBIMU
3aKUMaMH, WIM PEryJUpPyeMblld 3aMOK C HEMOJABM)KHOM IMOAYLIKOH, WJIM 3aMOK CO BCTaBHBIM
mtudpTom T-o0pasHOro THMA, MM 3aMOK C HANPSKEHHOW HETOABMKHONH 0O00HWMOMN HMIIH 3aMOK C
000MMO ¢ INTU(PTOBBIM CTEP)KHEM U TOMY ITOAOOHOE.

OcranpHoe Takoe ke, kak B Bapuante Breimonnenus 1.
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Bapuant Beinonnenus 19

Kax nokazano Ha @ur.26 u Pur.27, Bapuant Bemonnenus 19 npencrasisier coboit
CHCTEMY aBTOMAaTHYECKOT'O YIPaBJIEHUs BLIPAOOTKON YAaCTUYHO MPSIMBIM M YaCTHYHO OOpaTHBIM
XOZIOM, OCHOBAaHHYIO Ha NpeoOpa3sOBaHUM TUAPABIMYECKHX H3MEPEHUH, COAEpIKaIlyIo
YCTPONCTBO AMCTAHLMOHHOIO YIPABJIECHUS THAPABJINYECKUM IMPUBOAOM, NMPHUYEM YCTPONCTBO
OUCTAHLMOHHOTO  YNPABJIEHUs]  THIAPABIMYECKUM  MPUBOJOM  COAEPKUT  YCTPONCTBO
OUCTAHLIMOHHOTO YIIPABJIEHUs TUAPABIMYECKUM IPUBOAOM 3aKPBITOrO THUIIA, MPUYEM, KOraa
UCIIONIB3YETCsl  YCTPOWCTBO ~ AUCTAHLMOHHOIO YMPABJICHMS TUAPABIMYECKUM IPUBOJIOM
3aKpBITOTO THMA, YCTPOHCTBO [AMCTAHLIMOHHOIO YNPABIECHHUs TUAPABIMYECKUM IPUBOAOM
3aKPBITOTO THIIA COAEPIKUT TMAPABIMUYECKUI HACOC 67 3aKPBITOTO TUMA, THAPABIHMYECKYIO TPyOy
70 3aKkpbITOrO THWIIA, TMIJIOTHBIA KiamaH 69 3akpbitoro tna u padoduyr miardopmy 68
OUCTAHLUOHHOIO yIPABJIEHUS TUAPABIMYECKUM MPUBOJAOM 3aKPBITOrO THUMNA, IPU 3TOM
rugpasiandeckas Tpyda 70 3aKphITOro THUIMA COCAMHEHA C MHUJIOTHBIM KJIATTAHOM 69 3aKpBITOTO
THUNA U THIPABINYECKUM HACOCOM 67 3aKpBITOrO THUIA, MUJIOTHBIN KJanaH 69 3akpbITOro TUma
yCTaHOBIIEH Ha paboueil mnargopme 68 TUCTAHIIMOHHOTO VIPABJICHUS THIPABINYECKAM
MPUBOAOM 3aKPBITOrO THUIA, MWIOTHBIM KiamaHn 69 3akpbITOrO TUNA COAEPXKUT XOMOBOH
IIJIOTHBIA KJIAIaH 3aKPBITOrO THIA W MHJIOTHBIA KJanaH BBIPYOKH 3aKpbITOTO THUIIA, MPUYEM
XOAOBOW NUJIOTHBIM KJANaH 3aKpbITOrO THUIA YIPAaBIsIET XOAOBOM CKOPOCTBIO Kopmyca 16
MAllMHbl, & TMWIOTHbIH KJAamaH BbIPYOKM 3aKPBITOrO THINA YIPABISIET KOJIUYECTBOM
BbIpyOaeMoOro Marepuana Komaroleil 4acTeio 13, mpu 3TOM YCTPOWCTBO AHUCTAHIIMOHHOTO
YIPaBJICHUs] TUAPABJIUYECKUM IMPUBOAOM IUCTAHLMOHHO YIIPABJSET 3KCKAaBaTOPOM IyTEM
yIOpaBI€HUs] TUIPABIMYECKUM IMPUBOAOM, IPH HTOM CHCTEMAa IMPOCTa U HAAEKHA IO
KOHCTPYKLIMH, OTJINYAETCS BBICOKOH 3(P(PEKTUBHOCTHIO M BHICOKOH aIanTHBHOCTBIO.

OcranpHOe Takoe ke, kak B Bapuanrte Brimonnenus 1.

Bapuant Beinonuenus 20

Kak mnokazano Ha @ur.28 u Pur.29, Bapuant Bemonnenus 20 mpencrasisier coboit
CHCTEMY aBTOMAaTHYECKOT'O YIPABJIECHUs BLIPAOOTKONW YaCTUYHO MPSIMBIM M YaCTHYHO OOpaTHBIM
XOIIOM, OCHOBaHHYIO Ha MpeoOpa3oBaHMM TUAPABINYECKHX H3MEPEHHH, COAEPIKALIYIO
YCTPOWCTBO JUCTAHLIMOHHOIO yIPaBJAEHUS T'MAPABIMYECKUM MPUBOAOM, MPU 3TOM YCTPONCTBO
AUCTAHLUOHHOIO YIPABJICHUS TUAPABIMYECKUM TMPHUBOAOM COAEPKUT YCTPOHCTBO 72
OUCTAaHLUOHHOIO YIMPABJICHHUsS THAPABINYECKUM MPHUBOJOM OTKPBITOrO THIMA, NPHUYEM KOrAa
UCIIOJIB3YETCsl YCTPOWCTBO 72 NMCTAaHLMOHHOIO YIPABJIEHUs] TUAPABIMYECKUM IPUBOAOM
OTKPBITOrO THUIA, YCTPOMCTBO 72 NUCTAHLUUOHHOTO YIPAaBJIEHUS TMAPABINYECKUM IMPUBOIOM

OTKPBITOTO THUNA COINEPXKUT THMAPABIMYECKHN HACOC 73 OTKPBITOrO THUMA, YYBCTBUTEJIBHBINA K
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Harpy3ke peryJupyroomuil kinanad 74, rHApaBIUYecKyro TpyOy 75 OTKPBITOro TUIIA, MUIOTHBIN
KjamaH 76 OTKpbITOro THma u pabouyro riatpopmy 71 AUCTAHLMOHHOTO YIIPaBIEHUS
T'MIPABIMYECKUM MPUBOAOM OTKPBITOIO THIA, NPUYEM THApaBiIudeckass Tpyda 75 OTKpBITOro
TUNA COEJUHEHA C YYyBCTBUTEJIbHBIM K HArpy3Ke PEryJUpYIOLIUM KJIamaHoM 74, MUJIOTHBIM
KJIAIAaHOM 76 OTKPBITOrO THUNA W THAPABIMYECKUM HACOCOM 73 OTKPBITOTO THUMA, MUJIOTHBIN
KJamaH 76 OTKPBITOrO THUMA YCTAaHOBJEH Ha paboueil mmatdopme 71 HHCTAHIMOHHOTO
yIpaBJIeHUs] TUAPABIMYECKOTO MNPHUBOJAA OTKPBITOIO THUMNA, MPUYEM MWJIOTHBIA KjamnaH 76
OTKPBITOrO THUMA COAEPKUT XOMOBOM MUIJIOTHBIM KJIAllaH 3aKPBITOrO TUMNA W MUJIOTHBIA KjanaH
BBIPYOKH 3aKpBITOTO THIIA, MPUYEM XOJOBOH MIJIOTHBIA KJANaH 3aKPBITOrO THUMA YIPABISET
XOJIOBOH CKOPOCTBIO KOpIiyca 16 MamuHbL, a NMWIOTHBIA KJanaH BBIPYOKH 3aKPBITOTO THIIA
yOpaBIIeT KOJMYECTBOM BbIpyOAaeMOro marepuaja Komawoomed dYacTbio 13, mpu 3ToM
YCTPOWCTBO AMCTAHLMOHHOIO YyIPABJICHUS THAPABINYECKUM IPUBOAOM JUCTAHLMOHHO
yIpPaBJIsieT 3KCKABaTOPOM IYTEM YMPABJICHUs TMAPABINYECKUM MPUBOAOM, MPHU 3TOM CUCTEMA
NpocTa M HAAEXKHA MO KOHCTPYKLMH, OTJINYAETCS BBICOKOH 3((EKTUBHOCTBIO M BBICOKOM
aAanTUBHOCTBIO.

OctanpHoe Takoe xe, kak B Bapuante Brinonnenus 1.

Bapuant Beinosnnenus 21

Kax mnokaszano nHa @ur.30, HWXKHSS 4acTb KOpmyca 16 MaliuHBL, Kak MOKa3aHO B
Bapuante Boinonnenus 21, numeer ckpeOKoBbIil KOHBelep 51, mpudeM XomoBOH KpoHLITEHH 15
COZIEP>KUT HIDKHIOK IUIacTUHY 49, cuiosas 4yacTe 19 kopmyca MallMHBI COAEPIKUT HUXKHIOK
MJIacTUHY 78, 4acTh HUXKHEH IIacTUHbl 49 XOMOBOrO KPOHULITEMHA M HUKHASA IJIacTUHA 78
CHJIOBOM YaCTH KOPITyCa MAIIMHBI, PACIOJIOKEHHAsi HANpOTHUB CKpeOKOBOro koHeeiiepa 51,
uMeeT KkaHan S50 yroiapHOM MNPOXOAKH, KOJUYECTBO TPAHCIOPTUPYEMOTO BBIKONAHHOTO
MaTepuana yBEJIUYMBAETCs, WIH K€ HIKHAA IUIaCTHUHA 49 XOMOBOTrO KPOHIUTEMHA U HUXKHSAA
IUTACTHHA 78 CHJIOBOH YaCTH KOPITyCa MAIWHBI YCTAHOBJIEHBI BOJMM3U CKpeOKOBOIO KOHBEHeEpa
51, BeicOTa KOpmyca 16 MalMHBI yMEHBbIIEHA Ul KOMaHWs HU3KOPACIIONIOXKEHHOIO MaTepuala,
WM Kopryc 16 MalmMHBI YCTAHOBJIEH B BBIMYKJIOH (opMe, MpHUYEM JUTHHA Y3KOH BBIMYKIIOH
YacTH BBINYKJIOW (GopMbl 79 mpuONU3HUTENbHO paBHA AiMHE Kopryca 81 kopoOku komaromei
yacTu, JuuHa Kopryca 81 KOpoOKHM KOmaromed 4YacTH yMEHbLIeHa [JIsl CHIDKEHUsl Beca
Komarome yactu 13, mupokas IIMHHAS 4YacTh BBINYKJIOH (opmbl 80 Oombime, uem y3kas
BBINTYKJIasl YacTh BBIMYKJIOW (popMbI 79, ycuire omopsl U MPOTUBOYIApHAs IPABUTALHMS KOpIyca
16 MamuHbl, AEHACTBYIOLIME HA KOMAKIIYK YacTh 13, yBEIMYMBAIOTCA, a IONEPEYHOE
pacTsaruBarollee YCHJIME KOMarlled dvactu 13, nedcTByroliee Ha KOpHyc 16 MaluHel,

COOTBETCTBEHHO YMEHBINAETCS, INPH OSTOM LIMPHUHA BBINYKJIOH YacTH BBINYKJIOH (HOPMBI
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npuOIMkeHa K MHpUHe CKpeOKOBOro KOHBeWepa 51, HUKHSAS 4acTh BBIMYKJIOH YaCTH BBITYKJIOH
¢dbopmbl ycraHoBjeHa BONMM3M CKkpeOkoBoro koHseiepa 51, wiam kaHan S50 yroinbHON MPOXOAKH
YCTAHOBJIEH MEXAY HIKHEH YacTbIO BBIMYKJIONW YacTH BBINYKJIOH (OpPMBI U CKPEOKOBBIM
KoHBeliepoM 51, a Mmarepuan, BBIKONAHHBIN KOMAarwoIled dYacTer0 13, TpaHCHOpTHpyeTcs
CKpeOKOBBIM KOHBeHepoM 51 u3 001acTH KOMaHusI Yepe3 BhIMYKJIOe MOJI0e MPOCTPAHCTBO.

OcranpHOe Takoe ke, kak B Bapuanrte Beimonnenus 1.

Bapuant Beinonnenus 22

Kak nokazano Ha @ur.31 u ®@ur.32, kopnyc 16 mamuHbl, Kak Noka3aHoO B Bapuanre
Brimonnenus 22, Taxxe COAEP>KUT MOABEMHBIN T'MAPABIMYECKUN HUINHAP 82 KOMAKOLIEeH YacTHy,
NpUYEeM NOABEMHBIH THAPABIMYECKUN LMIUHAP 82 KOmaroled 4acTU COAEP>KUT OJMHAPHBIN
MOABEMHBIN TUAPABINYECKUN HWIIUHAP 82 UJIM ABOHHON MOABEMHBIN TMAPABINYECKUN LIWJIUHIP
82, mpuyeM ABOMHOW MOABEMHBIM I'MAPABINYECKUI LMIUHAP 82 KOMAMIIEH 4YacTH COAEPKUT
JIEBbI MOABEMHBIM T'MAPABIUYECKUM LUIMHAP 83 M NpaBblii NOIABEMHBIA TMAPABINYECKUI
UUIUHAP 84, MpU 3TOM JIEBBIM MOABEMHBIN T'MAPABINYECKUN LUIUHAP 83 KOMAKIIEeH 4acTh U
MPaBblil MOABEMHBIN TMAPABIMYECKUNA LUIUHAP 84 KOMAroUed 4acTH yCTaHOBJIEHBI C ABYX
CTOPOH KOMAIIEro ABUraTess 6, KOprnyc 16 MallMHBI UMEET JIEBbIM HANPABJISIOLUNA 3JIEMEHT
85 moABECKM KOMAOIIEeH YaCTH U MPABbIM HAIIPABJISIOIIUM 3JIEMEHTOM 86 MOABECKU KOMAOLIEH
YaCTH, KOMNarolas 4acTh 13 uMeeT JIeBbI HANpPABISAKOIINN 3JeMEHT 87 IMOABECKU KOpIyca
MallIUHbl U COOTBETCTBYHOLIUN €My IpaBblii HAMNPABISIOLIMNA 3J€MEHT 88 IMOABECKHU KOpIIyca
MAaIIUHBI, KOPIyC 16 MalIMHBI TAKXKE COAEPKUT JIEBYIO MOABEMHYI0 HANPABJISAIOLIYIO IITAHTY 89
KOIAIOIIeH YaCTU U MPABYI0 MOJBEMHYIO HAIMPABJAIOIIYIO MTaHry 90 Komaromei 4acTu, npuieM
JeBas MOABEMHAs HANPABJBIIOLIAs IITAaHra 89 Komarowed 4acTh MPOXOAUT U COEOUHSETCS C
JIEBBIM HAIPABIIAIOIINM 3JIEMEHTOM 85 MOJABECKU KONAIOLIEH YaCTU U JIEBBIM HAIPABISAIOIINM
3JeMEeHTOM 87 MOABECKU KOpPIyca MAllWHBI, MpaBas MNOJbEMHAas Hampasistomas mranra 90
KOMAIIIEH YaCTU MPOXOAUT COEAUHSETCS C MPaBbIM HAINPABJSAIOLUM 3JIEMEHTOM 86 MOABECKU
KOMAIIEH YaCTU U C MPaBbIM HANpPABJSAIOLIUM 3JIEMEHTOM 88 MOABECKHM KOPIyCa MAIUWHBI,
JIEBBI MOABEMHBIN THAPABIMYECKUN LUIMHAP 83 KOMAKINed 4YacTH W MPaBblii MOABEMHBIN
TUAPABINYECKUA HUIMHAP 84 KOMArolel 4acTH YCTAHOBJICHBI MEXKIY JIEBBIM HAINPaBIISIOIIUM
3JIEMEHTOM 85 MOABECKHU KOMAIOLIEH YaCTH U MPAaBbIM HAMPABJISIOLUM 3JIEMEHTOM 86 MOJIBECKU
KOMAIIIEH 4aCTH, MPUYEM JIEBbI MOABEMHBIN MMAPABINYECKUNA HUIUHAP 83 KOMAroLer 4acTu
YCTAHOBJICH BOJIM3H JIEBOTO HAIPABJISIIOIIETO SJIeMeHTa 85 MOIBECKH KOMAOIIeH YacTH, MPaBbIi
NOABEMHBIH TUAPABINYECKUNA LWIMHAP 84 KOMarouied 4YacTH YCTaHOBJIEH BOJHM3H IPABOTO
HAIPAaBJISIIOLLETO 3JIEMEHTa 86 MOABECKH KOMAKOLIEH YacTH.

OnuH KOHeLl JIEBOr0 MOJBEMHOI0 THUAPABIMYECKOro MWIMHApPA 83 KOMawlled 4acTu



74

3aKpeIUIeH Ha Kopryce 16 MaluHbl WM 3aKpEIUIeH Ha KOMAarolle JacTu 13, a qpyroi KoHen
JIEBOr0 MOABEMHOIO THAPABIMYECKOrO LUIMHAPA 83 KOMAKOILIEH YacTH 3aKPEIUIEH Ha KOpIyce
16 mammHbl, npuyeM MOABEMHAS KOMAroIIas 4acTh 13 UMeeT COeNMHUTENbHbI HAKOHEYHUK 93
JIEBOTO MOABEMHOI0 MACIASHOTO LMJIMHApA, TOrAa Kak APYrodl KOHEL MPaBoro MOABEMHOIO
TUJPAaBIMYECKOr0 LWIMHApPAa 84 KOmawolied 4YacTH 3aKpeluieH Ha Kopmyce 16 MalluHBI,
MOABEMHAs KOTAKOIIAs 4acTh 13 MMeeT COeNUHUTENbHbIN HAKOHEYHUK 94 MpaBoro nogbeMHOIO
MACJSTHOTO LMJIMHAPA, JIEBBIH MOABEMHBIM TUAPABIMYECKUN LMIMHAP 83 KOMaruel 4acTu
COIEPKHUT COEAMHUTENbHBIA WTU(PT 91 JIeBOro MOABEMHOTO MACJSHOTO IMJIMHAPA, TMPaBbIi
MOABEMHBIA THAPABIMYECKUN LMUIMHAP 84 KOMmaroliel YacTh COAEPKUT COECIUHUTEIbHbIN
wtudT 92 NPaBOro MOABEMHOIO MACISHOTO LMJIMHAPA, COEAMHUTENBbHBIH MMTUQT JEBOTO
MOABEMHOIO MACJIIHOIO LWIMHApPA 33 NPOXOAUT 4Yepe3 U COEAUHEH C JIEBBIM IMOABEMHBIM
TUAPABINYECKUM LIMJIMHAPOM 83 KOMAaroUled 4acTU U C COCIMHUTEJIbHBIM HAKOHEUHUKOM 93
JIEBOTO MOJBEMHOI0 MACIISTHOTO LMJIHHAPA, COSAMHHUTENbHBIA MTHHT 92 MpaBOro nogbeMHOTO
MAaCJIsHOTO LWIMHAPA MNPOXOAUT M COEAWHEH C NPAaBbIM NOABEMHBIM T'MIPABINYECKUM
LUIUHAPOM 84 KOMarIel 4aCTU U COCIUHHUTEIbHBIM HAKOHEYHUKOM 94 mpaBoOro mogbeMHOIO
MACJISTHOTO IMJIMHAPA, IPUYeM, KOraa KOomMarommas 4acTb 13 nojpkHa ObITh MOAHATA, KOMAMOIas
4acTh 13 OJHOBPEMEHHO MOJHUMAETCS JIEBBIM MOJBEMHBIM TMAPABIWYECKUM LUIUHAPOM 83
KOMAIIIEH YaCTU U MPABbIM MOJBEMHBIM T'HAPABINYECKUM LIUIMHAPOM 84 KOMAKINEel 4acTH,
JIEBBIM HANPABJISIFOLIUN 3JIEMEHT 87 MOABECKU KOPIyCa MAIlWHBI CKOJB3UT BBEPX BAOJb JIEBOU
NOJBEMHON HaNpaBJSAIOIIEH WTaHTu 89 KonaroIel YacTH, MPaBblil HANPABISAIOLIUN 31€MEHT 88
MOJBECKH KOPIyCa MAIIUHbI CKOJIB3UT BBEPX BJOJb PABON MOJBEMHON HANIPABJIAIOLIEH IITAHTHU
90 xonaroiel 4acTu, MpU 3TOM JieBasi MOABEMHAsl HAIMIPaBJAOLAs [TaHra 89 Konaroiel 4acTu
U TpaBas NOABEMHAs Halpapjswomas mTaHra 90 Komarmoled YacTU BbBIIIOJHEHBl C
BO3MOJKHOCTBEO ~ (DUKCAI[MU HAMpaBJIEHHWs] BJIEBO-BIPABO KOMawoIned dactu 13, JieBbIi
NOABEMHBIA TUAPABIMYECKUN LUIMHAP 83 KOHarled 4YacTU U MPaBblii  MOABEMHBIN
TUAPABINYECKUN HWIMHAP 84 KOMarouel 4acTu MOAAEPKUBAKOT MOAHATYH) KOMAOLIYK) YacThb
13, uToOBI OOeceunTh CTAaOMIIBHBIN MOABEM KOMAroLIed 4acTu 13, mMpu 5TOM BBICOTAa KOTIAHHS
KOMaroe yactu 13 yBennMuuBaeTCsl WM YBEJIUYMBAETCA TIyOMHA JOOBIMM KOMAroIIeld 4acTh
13.

OcranpHoe Takoe xe, kak B Bapuante Brinonnenus 1.

Bapuant Beinonnenus 23

Kak mnokazano Ha ®ur33, cucrema aBTOMATUYECKOTO YIIPABIEHHS BBIPAOOTKOMN
YaCTUYHO TPSIMBIM U YaCTUYHO OOpaTHBIM XOIOM, OCHOBaHHas Ha IpeoOpa3oBaHUU

TUAPABINYECKUX U3MEPEHUH, Kak Moka3aHo B Bapuanre Breinonnenus 23, copepkut kopryc 16



75

MAalIUHbl M KOMAKLIYK 4YacTb 13, kopmyc 16 MalMHBI COAEPKUT KOPNyC MaluuHbl 18 ¢
HEIMOABUKHOW JUIMHHOW CTPEJIOW WM KOPIYC 25 MAIlIMHBI C TEJIECKONMYECKOW CTPEJION, WIH
KopIyc 96 MallMHBI, HEMIOCPEACTBEHHO COCUHEHHBIN C KOMAOLIENH YacTh0, IPUUEM KOPIYC 25
MAaIIUHBI C TEJNECKOMUYECKON CTPENION COAECPHKUT TEeJIEeCKOMUYECKOe KOPOMBICIO 24, MaCIsSHBIN
LWJIMHAP COAEPKUT TEJEeCKONMWYECKUH MACISHBIA ILMIMHAP 23 KOPOMBICHIA /M MAaCisHBIA
WIMHAP 95 MOBOPOTA KOPOMBICIIA, ABTOMATHYECKOE YCTPOMCTBO 3 MPSIMOTO M OOPaTHOTO XOa,
OCHOBaHHOE€ Ha MNpeoOpa3OBaHMM  THAPABIMYECKUX  HM3MEPEHHH, YCTAaHOBJIEHO  Ha
TEJIECKOMTUYECKOM KOPOMBICHIE 24 MJIM YCTAHOBJICHO HA KOPITyCe MallWHbl 16 UM yCTAHOBJIEHO
Ha Konarouied yactu 13, nepenHuil KOHel TeIeCKOMUUECKOTO KOPOMBICia 24 UMEET KOMAroIyIo
roioBky 11, aBTOMaTHuYeckoe YCTPOHCTBO 3 mpsMOro M OOpPaTHOrO XOna, OCHOBAHHOE Ha
npeoOpa30BaHUM THAPABIMYECKUX U3MEPEHUH, YIPABIIET MAC/ISTHBIM LITUIMHAPOM 9 KOpOMBICTA
WIN YNPaBJIsAE€T XOAOBBIM [BHUrarejleM 1, KOrna yCuide TeJeCKONMMYECKOro KOpOMbICna 24,
PaCTSHYTOrO M YIHPAIOIIErocsi B MaTepHal, OoJblie, 4eM YCHIIME PACTSDKEHHs] MAaCISTHOTO
IIUTMHZPA 9 KOPOMBICTA, ¥ BO3HUKAET M30BITOYHOE AABJIEHHE, aBTOMATUYECKOE YCTPOKHCTBO 3
npssMOTO M OOpaTHOTO XOAa, OCHOBAHHOE HAa MpeoOpa3OBaHUU THAPABINYECKUX H3MEPEHUH,
BBIITOJIHEHO C BO3MOJKHOCTBIO OOECIeYeHHs NOAa4yd TUAPABINYECKOrO Macjia B IIOJOCTb
0o0paTHOro xoja MACITHOTO MMJIMHApPAa 9 KOpPOMBICHA, M OOECNeYMBAET TEIECKOMMYECKOMY
KOpOMBICTY 24 BO3MOKHOCTb BBINIOJIHEHMs OOpaTHOro Xoja, IPUYeM B 3TOT MOMEHT
M30BITOYHOE JaBJIEHHE B IIOJIOCTH MPSIMOro Xoia cOpachlBaeTcs, THIPAaBINYECKOE MAacio
NepeMeLaeTcss B MOJIOCTh MPSIMOTO XOAAa M TENECKONMUYECKOe KOPOMBICIO 24 pacTAruBaeTcs
BIIEpENl;, UJIH, KOTAA YCHIINE KOpIyca 16 MalluHbIL, KOTOpas MPOABUraeTCs BIEPE U YIIUPAETCS B
marepuai, OOJblIe, YeM YCUJIME XONOBOrO IBUTATes |, U BOSHUKAaET M3OBITOUYHOE NABJICHUE,
ABTOMATHYECKOE YCTPOMCTBO 3 MPSIMOro M OOPaTHOrO XOna, OCHOBAaHHOE Ha MpeoOpa3oBaHUU
THIPABIMYECKUX M3MEPEHUH, YIPABIsieT XOJOBBIM JIBUTaTeIeM | JUIsl BBIMOJHEHHsS OOpPaTHOTO
x0J1a, M30BITOUHOE aBJIeHHE COPAChIBAETCS, U XOAOBOH BUTATENb | POIBUTAeTCs BIIEPEH, UIIH
B COOTBETCTBHM C TBEPIOCTBIO MaTepHaja, KOTOPbI HEOOXOIWMO BBIKOMATH, OMPENEISIeTCS
HOpPMaJIlbHOE 3HAuUeHHE [aBJICHUS KOIAHWs KOMAmoIlero aswrareist 6, obecnednBaercs
BO3MOJKHOCTb COIJIACOBAHUsl 3HAYEHUs [ABJIEHHUs MACJIsIHOTO LUJIUHApPA 9 KOpPOMBICIA C
HOPMAJIbHBIM 3HAQY€HUEM JaBJIEHUs KONAHWs KOMAKOLIEro IBUrarenas 6, KOrAa KOMAarollas
rojioka 11 mosopauuBaeTcss BI€BO U BIPABO ISl KOMAHUS YPE3MEPHO TBEPIOIrO Marepuania, a
3HaYEHHWE JaBJICHUs KOMAIOLIEro ABUraTenss O sBIAETCS W30BITOYHBIM, ABTOMATHUECKUH
TEJeCKONMYECKUIT MeXaHHW3M MAaCSIHOTO LIWIMHAPA, OCHOBaHHBIH Ha MpeoOpa3oBaHUU
TMIPABIMYECKUX H3MEpeHUl, crnocoOeH obecrnedynBaTh BO3MOXKHOCTH BBITIOJHEHHUS] OOpaTHOro

XOJla MACJISIHBIM LIMUIMHAPOM 95 mOBOPOTAa KOPOMBICIIA, KOMAKIIUN ABUraTelb O HE MOBPEXKIAET
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KOMAIOIIYIO 4acTh 13, MOTOMY YTO KOMAIOIIUN ABUTATEIh O HE OCTAHABIMBAETCS M30BITOUHBIM
JABJICHUEM M3-32 KOMNAHHUS YPE3MEPHO TBEPAOrO MaTepuana, OINpEAeIeHUe TBEPAOCTU
BBIKOIIAHHOI'O MaTepuana JOCTHUIaeTCsi AaBTOMATHUYECKUM TEJIECKONMUYECKUM MEXaHU3MOM
MAaCJSIHOTO LMJIMHAPA, OCHOBAHHBIM Ha MpPeoOpa3OBaHUM THAPABIMYECKHX H3MEPEHUH Ipu
COBEpUICHUH BO3BPATHO-NOCTYNATEIbHOIO YAAPHOIO BO3JEHCTBUS, PE3KE BJIEBO M BIIPABO, a
TaK)ke€ B Ipoleccax KOMaHUs maTepuaja BBEPX M BHHU3 Komarolueid rojioBkoit 11, mpu 370
KOMawInas 4acTtb 13, MacisHbIl LMJIUHAP 9 KOpOMBICIA M XONOBOW JBUrareiab 1 U TOMy
no00HOE 3aIUIIEeHbI 3apaHee.

OcranpHOe Takoe ke, kak B Bapuante Brimonnenus 1.



P®OPMYVYJIA H30BPETEHUA

1. Crioco6 aBTOMAaTHYECKOTO YIpPaBlieHHsI BbIPAOOTKON YaCTUYHO MPSIMBIM M YaCTHYHO
OoOpaTHBIM  XOZOM, OCHOBAaHHBI Ha MpeoOpa3OBaHUU TUAPABIMYECKHX U3MEPEHHH,
BKJIFOUARO LU

BO-TIEPBBIX

YCTaHOBKY aBTOMATHYECKOI'O YCTPOMCTBA MPSIMOrO M OOPATHOTO XOJa, OCHOBAHHOTO Ha
npeoOpa3oBaHUU TUAPABINIECKUX U3MEPEHHUIA,

obecrieueHrne BO3MOKHOCTH (HDOPMHPOBAHMS YKA3aHHOTO YCTPOWCTBA TMOCPENCTBOM
HAIMPaBJICHHOTO KJIanaHa ¢ TUAPABINYECKUM MTPUBOJIOM, WU

obecrieueHrne BO3MOXKHOCTH (DOPMHPOBAHMS YKA3aHHOTO YCTPONCTBA TMOCPENCTBOM
KJIariaHa MoCJeA0BaTEIbHOCTH U HAMPABJAEHHOIO KJ1anaHa ¢ TUAPABINYECKUM MPUBOIOM, UITH

obecrieueHrne BO3MOKHOCTH (HDOPMHPOBAHMS YKA3aHHOTO YCTPONCTBA TMOCPENCTBOM
KJlaraHa [OCJAEAOBAaTENbHOCTH, PEAYKIMOHHOIO KJjamaHa W HAaIpaBJICEHHOIO KJamaHa C
TUAPABIMYECKUM MPUBOIOM, WU

ofecrieueHrne BO3MOXKHOCTH (HOPMHPOBAHMS YKA3aHHOTO YCTPONCTBA TMOCPENCTBOM
AKKyMyJISITOpa JHEPruM, KJjamaHa IIOCIEAOBAaTEIbHOCTH M HAIPABJICHHOIO KJjamaHa ¢
TUIPABIIMYECKUM MPUBOIOM, WU

obecriedeHre BO3MOXKHOCTH (POPMHPOBAHUSI YKA3aHHOTO YCTPOWMCTBA TMOCPEACTBOM
AKKyMyJISITOpa SHEpPruM, KJjamnaHa IIOCJIeAOBATEIbHOCTH, PEAYKLUMOHHOIO KjamaHa |
HaIPaBJICHHOTO KJIaraHa ¢ TUAPABINYECKUM MTPUBOIOM,

BO-BTOPBIX:

obecrieueHrne BO3MOKHOCTH B3aUMOIEHCTBHUS YKa3aHHOTO YCTPOHCTBA € KOMAKLIUM
IBUTATEJIEM M XOJOBBbIM JBHUrarejeM s (OPMHUPOBAHUS aBTOMATUYECKOTO MeXaHU3Ma
ABUTATENIS] MPSMOTrO W OOpPaTHOrO XOJa, OCHOBAHHOTO HAa MPEOOpa3OBaHHUM THIPABIMYECKUX
WU3MEPEHUN, WU

obecrieueHrne BO3MOKHOCTH B3aUMOICHCTBHUS YKa3aHHOTO YCTPOHCTBA € KOMAKOIIUM
ABUTATEJIEeM W MACJSIHBIM IWIHHAPOM KOPOMBICTA JJIsi (POPMHUPOBAHUS aBTOMATUYECKOTO
TEJICCKOTIMYECKOTO MEXaHW3Ma MACJSHOrO [MJIMHIPA, OCHOBAHHOTO Ha MpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUIN BO3BPATHO-MTOCTYNATEIBHOIO YAAPHOTO BO3AEHCTBHSA, WU

ofecrieueHrne BO3MOKHOCTH B3aUMOZIEHCTBHUSI YKa3aHHOTO YCTPOHCTBA € KOMAKLIUM
MAaCJITHBIM ~ LWJIMHAPOM MW MAaCsiHBIM — IFUIMHAPOM  KOpOMbBICTa JUisi  (DOPMHPOBAHHS

ABTOMATHUYECKOTO TCJIIECKOMUYICCKOr0O MEXaHM3Ma MacCJIIHOTO LUIWHApPA, OCHOBAHHOTO Ha
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npeoOpa30BaHUM MHIPABINYECKUX U3MEPEHUH KOMIaHUs,

o0ecrieyeHrne MEHBIIEro 3HAYEHUs NaBJIeHUs YKAa3aHHOTO YCTPONCTBA, YeM 3HAUEHUE
JIaBJIEHHsI KOTIAIOIIEro ABUraTes sl B COCTOSIHUU U30BITOYHOTO IABJICHUS, WU

obecrieyeHre MEHbBLIETO 3HAYEHUS JaBJIEHHS AaBTOMATHYECKOTO TeJECKOMHMYECKOro
MEXaHU3Ma MAaCJISTHOTO IWJIMHIApPA, OCHOBAHHOTO Ha NpeoOpa3OBaHMM T'MAPABINYECKUX
U3MEPEeHUI BO3BPATHO-NOCTYMATEIbHOIO YIAPHOTO BO3AEHMCTBUS, 4YeM 3HAUYEHUE aBJICHUS
KOMAOLIETO JBUTATENS B COCTOSHUN M30bITOUHOTO AABJICHHS, UIH

o0ecrieyeHne MEHBIIEr0 3HAYEHUS JAaBJICHUS AaBTOMATHYECKOTO TEJIECKOIMUYECKOTO
MEXaHHU3Ma MACISHOTO LWJIMHApPA, OCHOBAHHOTO Ha TNPeoOpa3OBaHUM THAPABJINYECKUX
M3MEpEeHU KOMaHus, YeM 3HaueHHUe JaBJIeHUs KOMAroIlero MacjasHOro LUJINHAPA B COCTOSIHUU
U30BITOYHOTO JIABJICHUS,

B-TPETbUX:

KOIrJla KOMAloIIMi JBUraTelb BCTPEYAETCs C IMOBBILIEHHBIM COMNPOTUBIEHUEM,
MTHOBEHHO€ YBEJIMYECHHUE JABJICHUS KOMAKOIIETO JBUTATENs, YTOOBI MPEBBICUTh YCTAHOBJICHHOE
3HauU€HUE JAaBJIEHUs], MPU 5TOM THAPAaBIMUYECKOE MAciO MOCTYNAaeT B HANpaBJIEHHbIN KiamaH ¢
TUJIPaBIMYECKUM MPUBOAOM, LITOK KJIANaHA TOJKAETCS TaK, YTO XOAOBOH JABUraTellb HaYMHAET
BpalatbCss B OOpaTHOM HAIPaBIEHUH, COCTOSHHE CBEPXBBICOKOIO JABJIEHUS KOIAOLIETO
ABUraTenss cOpachIBaeTCsi, 4YTOOBl BOCCTAHOBUTb HOPMAJbHOE 3HAYEHHWE JABJCHUS IS
COBEpLICHMs] BO3BPATHO-MOCTYNATEJbHOIO yaapa, MW IITOK HANpPaBJIEHHOIO KJjalaHa C
TUIPABIMYECKUM MPUBOAOM NPUBOJUTCS B UCXOAHOE COCTOSHME, TaK YTO XOAOBOH ABUIATENb
HA4YMHAET BPALIAThCs BIEpes I IPOABI)KEHUS BIIEPEN; UIIU

KOTJla KOMAmIIMH JBUTaTelb BCTPEYAETCS C IMOBBILIEHHBIM CONPOTUBIIEHUEM,
MTHOBEHHOE YBEJIMYCHHUE JABJICHUS] KOMAKOLIEro JBUTATENs, YTOOBI MPEBBICHTh YCTAHOBJICHHOE
3HauU€HUE NAaBJICHUs, MPU STOM T'HAPABIMUYECKOE MAciO MOCTYIMAeT B HANpaBJEHHbIN KIanaH ¢
TUJIPaBIMYECKUM IIPUBOJIOM Yepe3 KJlarnaH MOoCIel0BaTeNbHOCTH, IITOK KJIallaHa TOJIKAeTCs TakK,
YTO XOJOBOH JBUraTesllb HAYMHAET BpamaTbCs B OOpPaTHOM HANpaBJICHUH, COCTOSIHUE
CBEPXBBICOKOTO JIaBJICHHs KOMAIOINEro JABHrareist cOpachlBaeTcsi, 4YTOOBI BOCCTAHOBUTH
HOpMaJbHOE 3HAYe€HHE JaBJIEHUs [JIs1 COBEpLICHMs BO3BPATHO-NOCTYMNATENbHOIO ylapa,
XO/IOBOM JBUraTelb Ha4yMHAET BpallaTbCs BIEpeN A NPOABWKEHUs BIEpel, M KJalaH
MOCJIEI0BATENbHOCTH  B3aUMOJEICTBYET C HAIpPaBIE€HHBIM KJIalaHOM C TUAPABINYECKUM
NPUBOZIOM JUIsl OOECTIeYeHHsI TOUHOCTH BOCCTAHOBIIEHHSI MPSIMOTO M OOPAaTHOTO XOJa XOIOBOTO
JBUTATENIs, WIN

KOIrJla KOMAIIIMH JBUraTelb BCTPEYAETCS C IMOBBILIEHHBIM CONPOTUBIEHUEM,

MIHOBCHHOE€ YBCJIMYUCHUEC NABJICHUS KOMAKOLICTO ABUTATEIIA, Y4TOOBI MNPEBLICUTH YCTAHOBJICHHOC



S3HAQUCHUE OAaBJICHHUs, IIPU 3TOM THAPABJIIMYCCKOC MACJIO IIOCTYMACT B HaHpaBJ’IeHHbIﬁ KJIaraH C
TUAPABINYCCKUM IIPHUBOAOM HYEPE3 KJlAllaH IMOCJIICAOBATCIbHOCTU H peIIYKI_II/IOHHbII‘/'I KJ1ariaH,
IITOK KJIamaHa TOJIKAETCSl TaK, YTO THUAPABIMYECKOE MACIO IMOCTYMaeT B IMOJIOCTh OOPaTHOrO
XOlla MAaCJISTHOTO LMJIMHApPA KOPOMBICTA, W OOeCTeYMBAeTCsl BBINIOJHEHHE OOpaTHOrO XOza
IITOKOM ILMJIMH/IPA, COCTOSIHUE CBEPXBBICOKOT'O TABJICHHUS KOTAOLIEro ABUraTeNsl COpachIBaeTCsl,
LITO6I>I BOCCTAHOBUTb HOPMaJIbHOC 3HAYUCHUEC HaBJICHHUA OJIA COBCPUICHUSA BO3BPATHO-
NOCTYMATeNbHOrO  yaapa, KiamaH I[OCIEI0BaTeIbHOCTH W PEAYKIMOHHBIM  KJamaH
BSaHMOHeﬁCTBYIOT C HaIlpaBJICHHBIM KJIalTaHOM C T'MAPABINYCCKUM IIPHUBOAOM IJIA O6CCH6LI6HI/I$I
TOYHOCTH BOCCTAHOBJIEHUSI IMPSIMOTO M OOPATHOTO XOHIa MAC/ISTHOTO IHJIMHAPA KOPOMBICA, a
Takke OOeCTeYeHHss BO3MOXKHOCTH PETyJUPOBKU CKOPOCTH OOpaTHOrO XOma U PacCTOSIHUS
ITOKAa HUJIMHApPA, KOraa MAaCJISTHBIA HUWIMHAP KOPOMBICJIA UCIIBITBIBACT COCTOAHHUE I/136I:>ITOLIHOFO
JIABJICHUS, NN

Korga KOHaIOH_[I/Iﬁ JABUTATECIIb BCTPECHUACTCA C TIOBBIIIICHHBIM CONIPOTUBJICHUEM,
MI'HOBCHHOE€ YBCIIMUCHUEC OABJICHUSA KOMAKOLICTO ABUTATCIIA, LITO6I:;I MMPEBLICUTH YCTAHOBJICHHOC
S3HAUCHUE OAaBJICHHUsA, IIPU 3TOM THAPABJIIMYCCKOC MACJIO IIOCTYMNACT B HaHpaBJ’IeHHbIﬁ KJ1araH C
TUAPABINYCCKUM IPUBOAOM HYEPE3 AKKYMYJIATOP OSHEPIruH, KiallaH IOCICAOBATCIIBHOCTU U
pPEenyKIMOHHBIN KJIanaH, INTOK KjarmaHa TOJKAeTCs TaK, YTO TUAPABIMYECKOE MAcCIo
06ecnqu/IBaeT BO3MOXHOCTb BpallCHUsA XOAOBOI'O HAOBHUIATCIISA B O6paTHOM HarpaBJICHUH,
obecrieuynBaeTcsi BO3MOXKHOCTb  COpachiBaHHsI CBEPXBBICOKOTO  COCTOSIHUSI — KOTMAOLIETO
ABUTATeNs, O0ECIeYnBaeTCs] BO3MOKHOCTh BpALIEHHs] XOJOBOTO JBHIaTeNIsl BIEpen s
NPONBIDKEHUsT BIEpel, M OOECIeYMBAeTCs BO3MOXKHOCTb B3aUMOIEWCTBHUSI aKKyMYJISITOPA
SHEPTHH, KJIalaHa MOCIEN0BATENIbHOCTH U PENYKIIMOHHOTO KJIallaHa ¢ HAalpaBJIEHHBIM KJIallaHOM
C TUAPABIUYECCKUM IMPHUBOAOM IJIA o6ecnequI/I${ CKOpPOCTH M TOYHOCTH BOCCTAHOBJICHUA
npsIMOTO M OOpaTHOrO XOda MAC/THOTO IIMJIHHIPA KOPOMBICTA, a Takke O0ecreveHust
BO3MOKHOCTH PETYJIMPOBKUA CKOPOCTH OOPATHOTO XOAa M PACCTOSIHHS INTOKA MIJIMHAPA, KOTaa
MAaCJISTHBINA HUIUHAP KOPOMBICIIA UCIIBITHIBACT COCTOAHUEC I/136I:;ITOLIHOFO JaBJICHUS.

2. Crioco0 o 1.1, B KOTOpOM,

B 3aBUCHUMOCTHU OT TBEPAOCTU MaTc€pHraia, KOTOprfI HeO6XOI[I/IMO BBIKOIIATh, OMPEACIIAOT
HOPMAJIBHOE 3HAYCHHUE MOABJICHHUA KOIMMAHUA KOMNAIIETO ABUIATCIA U PEryJIMPYHOT 3HAYUCHUEC
AaBJICHUA XOAOBOI'O ABUTIATEIIA TaAKHUM o6pa30M, LITO6I:;I OHO COOTBETCTBOBAJIO HOPMAJbHOMY
3HAYCHUIO JaBJICHHA KOIIaHUA KOINMAOIIETrO ABUTaTeIA,

KOrga 3HAYC€HHUE MOAaBJICHUA KOMNAKIIECro ABUTATCIIA MOOJDKHO YBEJIHWYUBATBHCA IMIPU
COBCPUICHUHN YAAPHOI'O BOS)IGI‘/'ICTBI/UI Ha TBepI[beI MaTepHrajl, YBCJIMUYUBAOT 3HAYCHUEC NaBJICHUSA

yCTPOHCTBA MpsIMOTO W OOpPAaTHOTO XOAa CUCTEMBbI, OCHOBAaHHOIO Ha MpeoOpa3oBaHUU
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TMIPABIMYECKUX HM3MEPEHHH, Tak 4YTOObl OHO COOTBETCTBOBAJO 3HAYEHHUIO JABJICHUS
KOMAILIEero JBUraTes,

KOTZla KOMAIOIIMN ABUraTesb KOMAeT Ype3MEepHO TBEPAbIH MaTepual, O0eCledHBaroT
NPEBBILICHUE ABJICHUEM KOMAKLIEro [BHUraTesls YCTAHOBJICHHOIO 3HAYEHMs [ABJICHMS,
ABTOMATHYECKHI MEXaHU3M TPSMOro U OOpaTHOTO XOJa JBUraTelsis, OCHOBAaHHBIH Ha
npeoOpa3oBaHUM TUAPABIMYECKUX HW3MEPEHHUi, o0ecrneynBaeT BO3MOXHOCTh BpAIICHUS
XOJIOBOTO JBUTATENsi B OOPaTHOM HAMPABJICHUU IJISl BBIMIOJHEHHUsT OOPATHOrO XOZa, MPU STOM
KOTAIOLINI IBUraTeNlb He MOBPEXKIAET KOMAOMIYIO YaCTh U3-3a TOr0, YTO KOMAKOLUN JBUTAaTENb
HE OCTAHABJIMBAETCS W30BITOYHBIM JABJICHUEM M3-32 KOMAHUS YPE3MEPHO TBEPAOrO MaTepuaa,
a orpenesieHre TBePAOCTH BBIKOIAHHOIO MaTepraa BbIMONHAIT aBTOMAaTHUECKUM MEXaHU3MOM
npsSIMOTO U OOpaTHOTO XOJAa ABHraTelsi, OCHOBAHHBIM Ha MpPeoOpa3sOBaHWUU THAPABIMYECKUX
M3MEpEeHUI, U KOMaro1as 4acTh 3apaHee 3allUlleHa; UIn

B 3aBUCHMOCTH OT TBEPAOCTH MaTepHaa, KOTOPbIii HEOOXOAMMO BBIKOMATb, OMPENEISIOT
HOpPMaJIbHOE 3HAUEHHUE JABJICHUS KOMAHUS KOMAIOINEro JABHUraTessi, 00ecrneunBasi BO3SMOKHOCTb
COTJIACOBAHUS 3HAYEHMsI JABJIEHHsI MAaCSTHOTO LIMJIMHAPA KOPOMBICIIA C HOPMaJIbHbIM 3HaYeHHEM
JaBJIEHUs KOMAaHMs KOMAIOLIEro ABUIaTeNsl, KOrja KOMAKWUN JBUraTelb KOMAeT UPEe3MEpPHO
TBEpAbIl MaTepHuall, 3HaU€HUE IaBJICHMs KONAIOLIEro ABUIATeNlsl MIHOBEHHO YBEJIWYHUBAIOT,
9YTOOBI MPEBBICUTH YCTAHOBIIEHHOE 3HAYEHUE MABIIEHHS, aBTOMATHYECKUI TeIeCKONUYeCKU
MEXaHU3M MAacCJISIHOTO I[MJIMHIPA, OCHOBAaHHBIH Ha MNpeoOpa3oBaHUU THAPABINYECKUX
u3MepeHuii, 00ecreYnBaeT BO3MOXKHOCTb BBIIIOJHEHUS] MACJISIHBIM IIMJIMHAPOM KOPOMBICIIA
00paTHOro XO0na, KOMAMIIUN IBUTATENb HE TMOBPEKAAET KOMAMIIYK 4YacTh W3-32 TOTO, YTO
KON IBUraTe b HE OCTAHABJINBAETCS M30BITOYHBIM JIABJICHUEM HM3-3a KOTIAHUS YPE3MEPHO
TBEPAOrO MaTepuaia, IpUyYeM OIpelesieHHe TBEPIOCTH BBIKONMAHHOIO MaTepuaja BBIIOJHSIOT
aBTOMAaTUYECKUM TEJIECKOMMYECKUM MEeXaHU3MOM MAaCISHOrO IMJIMHAPA, OCHOBAaHHBIM Ha
npeoOpa30BaHUM THIPABINYECKUX U3MEPEHHH, M KOTIAIOIIAs YaCTh 3apaHee 3aIlUIICHA, HITH

B 3aBUCHMOCTH OT TBEPAOCTH MaTepHaa, KOTOPbIii HEOOXOAMMO BBIKOIATh, OMPENEISIIOT
HOpPMaJIbHOE 3HA4Y€HHE TOKa KOMAaHMs KOMAKIIEro IeHepaTopa, obecrnednBas BO3MOXKHOCTB
COTJIaCOBAHUS 3HAuU€HHUs JaBJEHUs XOAOBOI'O JBUraTesss C HOPMalbHbIM 3HAa4€HHEM TOKa
KOIMAaHMs KOMAa0ILEero reHeparopa,

KOT'Jla KOMAIOINN reHepaTop KOomaeT Ype3MepHO TBEpAbIil MaTepuall, JaBjieHHe X0I0BOro
JBUTaTeNs MCHOBEHHO YBEJIMYHBAIOT, YTOOBI NMPEBBICUTH YCTAHOBJICHHOE 3HAYEHHE IABIICHMUS,
aBTOMAaTHYECKOE YCTPOMCTBO MPSIMOrO M OOPAaTHOrO XOAa, OCHOBAHHOE Ha INpeoOpa3oBaHUU
THIPABIMYECKUX M3MEPEHUH, 00ecreYrBaeT BO3MOXKHOCTb BPAIIEHHsI XOJOBOTIO IBUTaTeNs B

00paTHOM HarpaBJIEHUH IS BBIMOJIHEHUs] 0OPaTHOrO X014,



KOT'JIa KOTIAIOIIHMIA FeHepaTop KOMaeT Ype3MEePHO TBEPAbIH MaTeprall, TOK YBEJIMIUBAIOT U
KOMAIOIUINI reHepaTop He OCTAHABJIMBAECTCS M3-3a MEPEerpy3KH, XOIOBOU JBUTATE]Ib MTHOBEHHO
HAQUYMHAET BpAaLIaThbCs B OOpPAaTHOM HAMpPaBJCHUH Ui BBINOJHEHUS OOpAaTHOrO XOojaa, H
KOTAIOUINI FeHepaTop He MOBPEXIAeT KOMAIOLIYI0 YacTh, OCKOJIbKY KOMAIOUINI reHepaTop He
OCTAHABJIMBAETCS W3-3a MEpPerpy3kH, BbI3BAHHON KOMAHHWEM Ype3MEpPHO TBEPAOro Marepuala,
npuyYeM OTpeesieHHe TBEPAOCTH BBIKONAHHOTO MaTepHasia BBIMOJHSIIOT aBTOMATHYECKHM
YCTPONCTBOM MPSIMOTO M OOPaTHOrO XOJa, OCHOBAHHBIM Ha MPeoOpa3sOBaHUU THUAPABIUYECKHUX
U3MEPEHUH, U KOMAIOIAsl YaCTh 3apaHee 3alHIIeHa.

3. Cucrema aBTOMATUYECKOTO yIPABJIEHUSI BbIPAOOTKONW YaCTUYHO MPSIMBIM U YACTHYHO
oOpaTHBIM XOJIOM, OCHOBAaHHAas Ha MPEOOPa3OBAHUHU THAPABIMYECKUX W3MEPEHUU, IS
peamu3anuu  Crocoda aBTOMATUYECKOTO VIPABJIEHUS BBIPAOOTKOW YACTHYHO TPSIMBIM U
YaCTHYHO OOpaTHBIM XOJIOM, OCHOBAHHOT'O Ha MPE0Opa30OBaAHUY THAPABIUYCCKUX U3MEPEHHUIA, MO
m.1,

nprdeM yKa3aHHash CHCTeMa CONEPIKHT aBTOMATHYECKOE YCTPOWCTBO TPSMOTO U
00paTHOro X0a, OCHOBAHHOE Ha MPeoOpa3sOBaHUN THIPABIHYECKUX U3MEPEHUH,

NpUYeM YKa3aHHAs CHUCTEMa TaKXKe CONEPIKHUT JBHUraTellb, MACJSTHBIA LIWJIHHIP W/ UM
3JIEKTPUYECKUN T€HepaTop,

IIPH 3TOM:

yKa3aHHOE YCTPOMCTBO CONEPKUT HAIIPABJICHHBIN KJIaaH ¢ TUAPABINYECKIM MPUBOIOM,
1051

yKa3aHHOE YCTPOICTBO CONEPKUT KJalmaH TOCIEeNOBAaTEIbHOCTH U HAIpPaBJIeHHbBIN
KJIATIaH ¢ THAPABIMYECKUM MTPUBOIOM, HJIH

YKa3aHHOE YCTPOMCTBO COAEPIKUT KJIAIaH MOCIEAOBATEIbHOCTH, PENYKLIIMOHHBIN KJIalaH
Y HaNpaBJICHHBIN KJIATaH ¢ THAPABIMYECKUM MPUBOAOM, HIIU

YKa3aHHOE YCTPOUCTBO CONEPIKUT AKKYMYJISITOP SHEPIHH, KJamaH MOCIeI0BATEIbHOCTH
Y HaNpaBJICHHBIN KJIATIAH C THAPABIMYECKUM MPUBOIOM, WIIH

YKa3aHHOE YCTPOHCTBO CONEPIKUT aKKyMYJIATOP SHEPTHH, KJIAMaH MOCIeOBATEIbHOCTH,
pPEeNyKLUMOHHBIN KJIallaH U HATIPABJICHHBIN KJIANaH ¢ THAPABIHYECKAM TIPUBOIOM,

IPH 3TOM YyKa3aHHBIH JBHUTaTelb CONEPIKUT KOMAIOIIUN JBUTATEIb W/HIH XOHIOBOH
JBUTATE]Ib, MACJISTHBIN LIMJIHHIP COMEPKUT MACISIHBIA LIMJIUHAP KOPOMBICTA H/MJTH KOTAFO LM
MACJIIHBbIA LIVUTUHAP,

NpU4YeM yKa3aHHOE YCTPOMCTBO B3aUMOJEHCTBYET ¢ KOMAIOIIUM JIBUTATEIEM H XOJIOBBIM
naBurareneM, 4rodbl cHOPMHPOBATH ABTOMATHUECKHH MEXAHU3M MpPSIMOrO M OOpaTHOro Xona

JBUraTelNsl, OCHOBAHHBIN Ha MPe0oOpa30BaHUH MMIPABINYECKUX U3MEPEHUH, NN



6

YKa3aHHOE YCTPOWCTBO B3aUMOJEHUCTBYET € KOMNAIOILIMM JBUrATEIEM U MACISHBIM
LWIMHIPOM KOPOMBICHA, YTOOBI CPOPMHUPOBATH ABTOMATHUECKHI TEJIECKOMUYECKHI MEXaHU3M
MaCJITHOTO IIWUIMHApPA, OCHOBAaHHBIM Ha NpeoOpa3oBaHUU TUAPABINYECKUX H3MEPEHUI
BO3BPATHO-MOCTYNATENbHOIO YAAPHOTO BO3AEHCTBUSA, UIIN

YKa3aHHOE YCTPOMCTBO B3aUMOIENUCTBYET € KOMAKILIMM MACJSHBIM LMWJIUHAPOM H
MACJISIHBIM IHJIMHAPOM KOPOMBIC/IA, 4TOObI ChOPMUPOBATH aBTOMATHYECKUN TEIECKOMUYECK Uit
MEXaHM3M MACJISTHOTO LWJIMHIPA, OCHOBAHHBIM Ha mpeoOpa3oBaHUM  THAPABIMYECKUX
W3MEPEHUM KOTaHus,

pUYeM JaBJIEHUE YKA3aHHOTO YCTPOMCTBA MPSIMOTO U 0OPaTHOrO X0/a, OCHOBAHHOTO HA
npeoOpasoBaHUM TUAPABIUYECKUX HW3MEPEHHI, MEHbIe 3HAYEeHHs JaBJICHUS KOMAKOIIEro
JBUTATENIS] B COCTOSTHIH U30BITOYHOTO JaBJICHUS, WU

JABJIEHUE AaBTOMATHUYECKOIO TEJIECKOMUYECKOr0 yCTPOWCTBA MACHISHOIO LIMJIUHADA,
OCHOBAaHHOTO Ha MPeoOpa3OBaHUU THIPABIMYECKUX H3MEPEHUN BO3BPATHO-NOCTYNATEBHOTO
YAAPHOTO BO3AEHCTBHS, MEHbIIE 3HAYEHUs JAABJICHUS KOMAIOLIErO ABUraTeNsi B COCTOSHUHU
30BITOYHOTO IABJICHUS, HITH

JABJICHUE AaBTOMATUYECKOTO TEJIECKOMUYECKOr0 YCTPOMCTBA MACHISHOIO LMJIMHIPA,
OCHOBAaHHOTO Ha TPeoOpa30oBaHUM THAPABIMYECKUX H3MEPEHUN KOMAHWS, MEHbINE 3HAYCHMUS
JABJICHUS KOTAIOLIEr0 MAaCISTHOTO HIJIMHAPA B COCTOSTHUM N30BITOYHOTO JaBJICHUS,

IIpUYeM, KOrja KOMAKILIWNM IBUIraTeIb BCTPEYAETCS] C MOBBILIEHHBIM COINPOTUBIICHUEM,
JaBIEHHE  KOMAKOLIEro JABHUraTejsi MIHOBEHHO  YBEJIUYHMBAETCS, 4YTOObI  MPEBBICUTH
YCTAHOBJICHHOE 3HAYEHUE [ABJICHMs, TMIPABIMYECKOE MAaCJO IOCTYNaeT B HAMNpPaBJICHHbIN
KJIanaH ¢ TMJIPABJIMYECKHUM MPUBOJOM, LITOK KJIAlaHa TOJKAETCs TakK, YTO XOJOBOW ABUTrATENb
HAQYMHAET BpaIlaTbCsi B OOpPAaTHOM HAMPaBJIEHHH, COCTOSIHUE CBEPXBBICOKOTO HaBJICHUS
KOTAIOIIEero ABUTATENs] COpPAChIBAETCS, YTOOBI BOCCTAHOBUTH HOPMAJIbHOE 3HAYEHHE NaBJICHUS
JUJIsSl COBEPLIEHHUS] BO3BPATHO-MOCTYIATEIBHOTO YAAPHOTO BO3/ICUCTBHUS, a LUTOK HAMPABIEHHOIO
KJIanaHa ¢ TUAPABIMYECKUM MPUBOAOM MPUBOAUTCA B UCXOAHOE COCTOSIHHE, TaK YTO XOIOBOM
JBUTaTeJIb HAUMHAET BPAILAThCs BIEpe sl MPOABUKEHUS BIIEpeNl, UIIN

KOrJa KOMAKIIUKM ABUraTelb BCTPEUAETCS C MOBBIIIEHHBIM CONPOTUBJIEHUEM, /1aBJICHUE
KOMAIOIIEero JBUTATEsi MIHOBEHHO YBEJIMYUBAETCS, YTOOBI TIPEBBICUTH YCTAHOBJIEHHOE
3HAUEHHE [aBJICHUS, THAPABIMYECKOEC MAaCJIO IOCTYNaeT B HAMNPABJICHHBbIM KJamaH C
TUAPABINYECKUM MPUBOAOM YEpPE3 KJIarnaH MOCAEA0BATEIbHOCTH, IITOK KJIAMaHa TOJKAETCS Tak,
YTO XOJOBOW IBUTaTeJhb HAYMHAET BpAIIAThCsl B OOpPAaTHOM HAMPABJIEHWUU IJISi BBITIOJHEHHS
00paTHOro X072, COCTOSIHUE CBEPXBBICOKOTO AABJIEHHS KOMAIOINEro JBUTATelNsl COpachIBaeTCs,

yTOOBI BOCCTAHOBHTH HOPMAJIbHOC 3HAYCHUE HaBJICHHUA Jis1 COBCPLICHHS BO3BpPATHO-
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MOCTYNATENbHOTO YAAPHOTO BO3JEHCTBHS, XOIOBOH IBUraTelb HAYMHAET BPAINATHCS BIIEPE IS
NPOJBIKEHNsl BIEpeN, a KJamaH I1OCJIe0BAaTebHOCTH B3aUMOJEHCTBYET C HAIpPaBIEHHBIM
KJIAIIAHOM C THUAPABIMYECKUM NPUBOJIOM, 4YTOObI 0O0€CreYuTh TOYHOCTh BOCCTAHOBJIEHUS
IPSIMOTO M OOPATHOTO XOZIa XOJOBOTO ABUIATENS, NIH

KOrZla KOMAIOIIUN ABUraTesb BCTPEUAETCs C MOBBIIIEHHBIM CONPOTHUBIIEHUEM, AABJICHHUE
KOMAIOIIEr0 JIBUraTelsi MrHOBEHHO YBEJUYMBAETCS, YTOOBI MPEBBICHTh YCTAHOBJICHHOE
3HAYCHHE JaBJICHUs, TUAPABIMYECKOE MACJIO T[OCTYIaeT B HAMNpaBlIEHHBIH KJamaH C
THIPABIMYECKUM TPUBOIOM Yepe3 KJANaH MOCIeIOBATENIbHOCTH U PENYKIMOHHBIN KJIalaH,
IITOK KJIAITaHA TOJKAETCsl TAK, YTO THAPABIMYECKOE MACIO MOCTYHAaeT B IOJIOCTh OOpPaTHOrO
XOJa MACJITHOTO LWJIMHAPA KOPOMBICHA, M IITOK LMJIUHIAPA BBINOJHSAET OOpaTHBIA XOf,
COCTOSIHUE CBEPXBBICOKOTO JIABJICHHMs KOIAKOLIEro JBUTATeNIst cOpachiBaercs, YTOOBI
BOCCTAHOBUTH HOPMAJIbHOE 3HAUEHHE IABJICHUS IJI1 COBEPIIEHUS] BO3BPATHO-TIOCTYNATEIBHOTO
yIApHOTO  BO3JAEHCTBHS,  KJAmaH  IIOCJIEAOBATENIbHOCTH M PENyKLHOHHBIA  KJAmaH
B3aUMOJIEHCTBYIOT C HANpaBJICHHBIM KJIAIAHOM C THAPABIWYECKUM TPHUBOAOM, HYTOOBI
o0ecrneunTh TOYHOCTh BOCCTAHOBJIEHHS NPSIMOIO M OOPAaTHOTO XO/a MACISTHOTO LMJIMHAPA
KOPOMBICJIA, U 00ECTIEYNTh BO3MOXKHOCTD PETYJINPOBKH CKOPOCTH OOPATHOTO XO/a U PACCTOSTHHS
IITOKA [UIIMH/PA, KOTJa MACIISIHBIN [UJIMHIP KOPOMBICIIA UCIIBITBIBAET COCTOSIHUE M30BITOYHOTO
TaBIIEHUS, WIN

KOTZla KOMAIOIIUN ABUraTeib BCTPEUAETCS C MOBBIIIEHHBIM CONPOTHBIIEHUEM, AABIICHHE
KOMAIOIIEro JBUTaTelsi MIHOBEHHO YBEIWYMBAETCS, YTOOBI IIPEBBICHTH YCTAHOBJIEHHOE
3HaUeHWE JaBJICHUs, TUAPABIMYECKOE MAcjJO IIOCTyIaeT B HANpaBleHHbIH KJamaH C
THIPABIMYECKUM TPHUBOJAOM HYepe3 aKKyMYJIATOP OSHEPTuH, KJAmaH MOCIeIOBATEIbHOCTH |
PEeOYKIMOHHBIN KJIalaH, INTOK KJalaHa TOJKAETCS TaK, YTO TUAPABIMYECKOE MAacIo
o0ecrieynBaeT BO3MOMKHOCTb BpALICHHs XOJOBOTO JBHrateisi B OOpPaTHOM HaNpaBJICHUHU,
COCTOSIHME CBEPXBBICOKOTO JABJICHUS] KOMAIOIIEro ABUraTelisi COpachIBAETCs, TAK YTO XOJOBOH
JABUTATENIb HAYMHAET BPAINAThCS BIEPEN JJISl MPOABMKEHHUS BIEPEN, a aKKYMYJSITOP SHEPIHH,
KJIATaH TOCNIEIOBATEIbHOCTH M PEAYKLMOHHBIA KJanaH B3aUMONEHCTBYIOT C HAIpPaBICHHBIM
KJIAMIAHOM C TUAPABIMYECKHUM TPUBOIOM, dYTOOBI 00€CHeYuTh CKOPOCTh M TOYHOCTH
BOCCTaHOBJIEHHUS] TIPSIMOTO U OOPATHOT'O XO/a MACISTHOTO LMJIMHAPA KOPOMBICHA, U 00eCIeunTh
BO3MOYKHOCTh PETYJIUPOBKH CKOPOCTH OOPAaTHOrO XOJa M PACCTOSIHUS IITOKA LFJIMHIAPA, KOTAa
MACJISTHBIN [IMIIMHIP KOPOMBICIIA HCIIBITHIBAET COCTOSHNE H30BITOYHOTO JABJICHUS.

4. Cucrema 1o 1.3, B KOTOpOi

B 3aBHCUMOCTH OT TBEPAOCTH Marepuaja, KOTOpPbIH HEOOXOAMMO BBIKOIATh,

onpeac/sICTC  HOPMAJIBHOEC 3HAYCHUE  HABJICHUA  KOINIAHUA  KOMNAKOIICrO  ABUIrAaTeId U



peryiaupyercss 3Ha4eHHE JaBJEHUS XOJOBOrO JBUTATENs, YTOOBI OHO COOTBETCTBOBAJIO
HOPMAJIbBHOMY 3HAYEHUIO JaBJIEHUS] KOMAaHUsl KOMAOLIErO ABUraTellsd, IPUYEM:

KOrZla 3HAa4YeHHE [aBJIEHUS KOIAIOIIEro JABMraTessl IOJDKHO OBITh YBEJNIWYEHO IIpU
BO3JCICTBUM HA TBEPABI MaTepual, yBeJIUYeHHe 3HAUYE€HUs JaBJICHHUs YKa3aHHOIO YCTpPOMCTBa
npsIMOTO M OOpaTHOTO XOZa CHUCTEMBI, OCHOBAHHOTO Ha MPeoOpa3sOBaHUM THIPABIMYECKUX
WU3MEPEHUM, BBINOJHAETCA TaK, YTO OHO COOTBETCTBYET 3HAUEHMIO [ABJEHUs KOMAIOILEro
JBUTATES,

YKa3aHHBI aBTOMATHYECKHH MEXaHU3M MpPSIMOrO M OOpaTHOro XOAa ABUraTeNs,
OCHOBAHHBIH Ha MPEOOpPA30OBAHMM THUAPABJINYECKUX H3MEPEHHUH, BBIMOJHEH C BO3MOXXHOCTBIO
BpALIEHUsI XOOBOTO JBHUraTelNisl B OOPATHOM HANPAaBJICHUHU Uil BBIIOJHEHUs] OOPAaTHOrO XOJa,
KOIZla KOMAOUMM ABUraTeNlb KOMAeT Ype3MEPHO TBEPABIM MaTepuall, a JABJIE€HUE KOMAOILEro
JNBUTATENsl NPEBBINAET YCTAHOBJICHHOE 3HAYEHHE, IPH O5TOM KONAKINMKA [BUraTellb HE
ZOTyCKAeT TMOBPEXIEHUs] KOomarolnel 4actu Onaromapsi TOMy, 4TO KOMANOIIUN ABHraTeNlb HE
OCTaHABJINBAETCS M30BITOYHBIM TABJICHHEM H3-32 KOMAHUS YPE3MEPHO TBEPAOIrO MaTepuaa,
IPUYEM OIPEAENICHHEe TBEPAOCTH BBIKOMAHHOIO MaTepHajla AOCTUraeTCsl aBTOMAaTUYECKUM
MEXaHU3MOM IMIPSAMOr0 M OOpaTHOrO XOJa [BUTaTeNs, OCHOBAaHHBIM Ha IpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUMH, U KONAOIIasl YacThb 3alUIIEHA 3apaHee; UiIn

B 3aBHCUMOCTH OT TBEPAOCTH Marepuaja, KOTOpPbIH HEOOXOAMMO BBIKOIATh,
ONpENENsAETCS HOPMAJIbHOE 3HAYEHUE JAaBJICHUs KOINAHUsA KOMAKLIEro JABUTATeNsd W
obecrieunBaeTcsi BO3MOXKHOCTb COOTBETCTBHUSI 3HAYEHUS JaBJIEHHs MACISHOTO LMUIMHIpPA
KOPOMBICJIa HOPMaJIbHOMY 3HAYE€HUIO AABJICHUS KOMAHUsI KOMAIOIIETO ABUTaTellsl, IPUYEM:

KOI'/la KOMArOUIUI ABUTaTeNb KOMAET YpE3MEPHO TBEPABIN MaTepual, 3Ha4eHNUe JaBJICHUs
KOMAIOLIEr0 JIBUraTelsi MrHOBEHHO YBEJMYMBAETCS, YTOOBI MPEBBICHTh YCTAHOBJIEHHOE
3HAYEHUE [ABJICHUs, ABTOMATUYECKUN TEJNECKONMMYECKUH MEXaHW3M MACISHOIO LIMJIUHIPA,
OCHOBAaHHBIH Ha MPeoOpa3OBaHUU THIPABINYECKUX H3MEPEHUH, 00ecneunBaeT BO3MOXKHOCTB
BBIITOJIHEHHUSI OOPATHOrO XOZa MACIHSHBIM LMJIMHAPOM KOPOMBICTA, TMPH 3TOM KOMAKOIIHUI
IBUTATENb HE JIOMYCKAeT TMOBPEKACHHUS KOMarolled yactu Ojaromapsi TOMy, YTO KOMArOIIUN
IBUTATENb HE OCTAHABJIMBACTCS M30BITOUHBIM JABJICHHUEM H3-32 KOMAHUS YPE3MEPHO TBEPAOTO
MaTepuana, IpHUYEM OIpPEAeNIeHHEe TBEPAOCTH BBIKONMAHHOIO MaTepuasa JOCTUIaeTCs
AaBTOMATHYECKHIM MEXaHM3MOM MAaCJsTHOTO IIMJIMHIPA, OCHOBAHHBIM Ha MpeoOpa3oBaHUU
TUAPABINYECKUX U3MEPEHUM, U KOMAKOIAsi YaCTh 3apaHee 3alMILEHa, UIH

B 3aBHCUMOCTH OT TBEPAOCTH Marepuaja, KOTOpPbIH HEOOXOAMMO BBIKOIATh,
OTIpeNeNseTCs] HOPMAaJIbHOE 3HAUEHHE TOKA KOMAHUs KOMAKOLIEero reHepaTropa, 1 00ecreunBaeTcs

BO3MOXXHOCTb COOTBCTCTBUS 3HAYUCHUA NABJICHUA XOOAOBOTO ABUTATEIISI HOPMAJIbHOMY 3HAYCHUIO



TOKA KOMAaHMs KONAKLIEro reHeparopa, Npu4eMm:

KOI'Z1a KOMAIOLIUI TeHepaTop KOMAaeT Ype3MEPHO TBEPAbIA MaTepual, JaBJI€HUE XON0BOro
JBUTaTeNlsi MTHOBEHHO YBEJIMYHUBAETCS, YTOOBI MPEBBICUTh YCTAHOBJIEHHOE 3HAYEHUE JIABJICHUS,
YKa3aHHOE aBTOMATHYECKOE YCTPOWCTBO NPSMOrO M OOpPaTHOro XOjia, OCHOBAaHHOE Ha
npeoOpa3oBaHNM THAPABINYECKUX U3MEpEHHil, olecrnedynBaeTr BO3MOXKHOCTb BPAIEHUS
XOJIOBOTO JIBUraTesi B 0OpPaTHOM HAINpaBJICHUU IS BBITIOJIHEHHUs] 0OPaTHOro X0/a,

KOI'/1a KOMAIOIINM IBUTaTeb KONAET Ype3MEPHO TBEPABIN MaTepuall, TOK YBEINYNBAETCS,
Y KONAKOIHUNA MeHepaTop HE OCTAHABJIMBAETCS U3-3a NEPErPy3KH, XOJOBOH ABUIATENIb MTHOBEHHO
HAUMHAET BpAIUATbCsl B OOpPAaTHOM HANPABICHWU ISl BBINOJHEHHs OOpaTHOrO Xoma, |
KONAMOIIUI TeHepaTop HE MOBPEKIAET KOMAOLIYI YacTh Onarofapsi TOMy, YTO KOTAFOLIHIA
reHepaTop He OCTAHABIMBAETCS M3-3a MEPErpy3KH, BBI3BAHHON KOMAHUEM YPE3MEPHO TBEPAOIO
MaTepuana, IpUYEeM OIpeAeNeHHe TBEPAOCTH BBIKOIMAHHOIO MaTepuajga JOCTUIAeTCs C
NOMOIIBI0  YKA3aHHOTO YCTPOWCTBA TMpPsIMOTO M OOpPaTHOrO XOJa, OCHOBAHHOTO Ha
npeoOpa30BaHUH FHIPABINYECKUX U3MEPEHHH, 1 KOMAIOIIAs YacTh 3apaHee 3aIlHIIeHa.

5. Cucrema no 1.3, coaep:kalias KOpIyc MallMHbI U KOMAOLIYIO 4acTb,

NpUYeM YKa3aHHAs CHUCTEMa COAEPKUT TUAPABJINYECKYI0 KOPOOKY, THAPABINYECKHUN
HAacOC W ABUrATeNIb HACOCA, PACIOJNOKEHHBIE HAa KOPIYCE MAILUWHBI, MPUYEM THUAPABIAYECKAs
KOpoOKa, T'HIpaBIMYECKUN HACOC M ABHUraTelb Hacoca OOpa3yloT CHJIOBYKO YacTh KOpIyca
MAIIUHBI,

OIMH KOHEL] WIM JBa KOHLIA KOpPIyCa MAallUHbl MMEIT KOMNAUIY) YacTb,
T'HAPABJINYECKHH HACOC TMOTJIOIIAET JKUAKOCTh, KOTOpas mpeoOpasyercsi B UCTOYHHMK SHEPTHH,
KOMAIoIasi 4aCTh COAEPKUT KOMAIOIIMI JBUIaTelb WM KONAKOLUNA MACHASHBIA LWIMHAP WU
KOMAIOILIUM TeHepaTop, KOPMYC MAIIUHBbI COJNEPKUT XOAOBON KPOHILITEHH, KOTOPbIA HMEET
XOAOBOW ABUTATeNb WM XOAOBOW I'€HEPATOpP, KOPIYC MAIIMHBI COAEPKUT KOPIYC MAIIUHBI C
HEMOABUKHOW [JIMHHOM CTpPEeIOW MM KOPNYC MAIIMHBI C TEJECKONMUYECKOW CTPENION WU
KOPIIyC MAIlMHbI ¢ HEMOCPEACTBEHHO MPUCOCIMHEHHON KOMAIOLIEN 4acThlO, IIPU 3TOM KOPIYyC
MAalIUHbl C  TEJIECKONMWYECKOW  CTPEJIOM  COMAEPKUT  TEJIECKONMUYECKOE  KOPOMBICIIO,
TEJIECKOMNYECKOE KOPOMBICIO COAEPKUT MACISHBIN LUWIMHAP, MACIsIHbIA LUJIUHADP KOPOMBICHA
COIEPKUT TENECKOMNYECKHH MACISHbIA IWJIMHAP W/WIM MACISHBIA IIMJIMHIAP IOBOPOTA
KOPOMBICJIA,

NpU4eM YyKa3aHHOE aBTOMATHYECKOE VYCTPOWCTBO MpPsIMOrO M OOpaTHOro Xona,
OCHOBaHHOE€ Ha MpeoOpa3oBaHUM  T'MAPABIMYECKUX  HM3MEPEHHH, YCTAaHOBJIEHO  Ha
TEJIECKOMUYECKOM KOPOMBICJIE WJIM Ha KOPIyCE€ MALIWHBbI UM HA KOMAIOIIEW 4acTH, NEepeIHUN

KOHELl TeJIECKOMMYECKOr0 KOPOMBICIA MMEET KOMAIOLIYI0 TOJIOBKY, W YKa3aHHOE YCTPOHCTBO
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YHOpaBAa€T MAaCJITHBIM HUJIMHAPOM KOPOMBICJIA WU YIIPABJIACT XOAOBbIM JBUTATCIIEM,

YKa3aHHOE aBTOMAaTHUYECKOE YCTPOMCTBO BBINOJIHEHO C BO3MOXKHOCTBIO OOeCHedYeHus
NPOTEKaHMs THUAPABIMYECKOrO Macjia B MOJOCTh OOpPaTHOrO XOJa MACISTHOTO LIMUIMHIpPA
KOPOMBIC/Ia M O0ecreueHnss BO3MOXKHOCTH BBINOJHEHUS] TEJNECKOMMYECKUM KOPOMBICIOM
o0paTHOro X072, KOTAa YCUIINE TEIeCKOITNYECKOro KOPOMBICIA, PACTSHYTOrO M YITHUPAIOIIErocs
B MaTepuaJ, OOJIbIle, YeM YCHIIHE PACTSDKEHUST MAC/ISTHOIO LIMJIMHIPA KOPOMBICTIA, ¥ BO3HUKAET
I/136BITO"IHOG AaBJICHUE, U B OTOT MOMECHT IIPOHUCXOAUT C6pOC I/136I:;ITOLIHOFO OJaBJICHUSA B IIOJIOCTU
NPSIMOTO XO/1a, THAPABIMYECKOE MACJIO TIOCTYMAET B MOJIOCTh MPSIMOTO X0/a U TEJIECKOMMYECKOe
KOPOMBICJIO PACTSITUBAETCSI BIIEPEN, HITH

KOrZla yCWiue KOpIyCa MAalIMHBbL, KOTOPBIA MNPOJABUIaeTCs BIEpPEA U YNHPAETCS B
marepuas, OOJblie, YeM YCHJIME XOIOBOTO JBUIaTeNsl M BO3SHHMKAET H30BITOYHOE [aBJICHHE,
YKa3aHHOC aBTOMAaTHYECKOEC YCTpOI\/'ICTBO YOPaBJIA€T XOAOBBIM ABUTAaTCICM IJIS BBIIIOJIHCHUA UM
oOpaTHOro xoma, W30BITOYHOE NaBJICHHE COPACBIBACTCS, W XOJOBOH JIBHTraTellb MPOJBHIAETCSI
BIIEPEA, WK B 3aBUCHUMOCTHU OT TBEPAOCTHU MaTcpuala, KOTOprfI HeO6XOI[I/IMO BBIKOIIATD,
OTpenessieTCs HOPMaJlbHOE 3HAYCHHWE JABJICHUs KOIMAHMS KOMAIOIIEro JBUTATeNs, |
obecrieunBaeTcsi BO3MOXKHOCTb COIJIACOBAHMSI 3HAYEHHs JAABJICHUS MACISIHOTO LIMJIMHIpPA
KOpOMBICJIa C HOPMAJIbHBIM 3HAUCHUEM NAaBJICHUA KOIIaHW KOMAOIICTO ABUTATEIIA,

Koraga KOHa}OH_[I/Iﬁ ABUTATCJIb KOMACT 4YPE3MEPHO TBepI[beI MaTtepual, a 3HAYCHUC
JaBJICHUS] KOMAIOLIEro JABUIATENs SIBJISETCS M30BITOYHBIM, aBTOMATHYECKHH TEJIeCKONUYECKUH
MEXaHU3M MACJSIHOTO IIMJMHAPA, OCHOBAHHBIH Ha MNpeoOpa3sOBaHMU T'MAPABINYECKHX
U3MepeHui, obecreunBaeT BO3MOKHOCTD BBITIOJIHEHHs OOPATHOTO XO/1a MACJISTHBIM LIMUIMHIPOM
MIOBOPOTA KOPOMBIC/IA, KOMAOLIMN JBUTaTe]b HE TMOBPEXIAET KOMAMOIYK YacTh, TaK Kak
KOHaIOH_II/Iﬁ ABUTATEIb HE OCTAHABJIUBACTCSA I/136I:;ITOLIHI:;IM AaBJICHUEM H3-3a KOIMaHUA YPE3MEPHO
TBEPIOro Marepuaa, pu 3TOM OIMpeAeSeHHe TBEPJOCTH BBIKOMTAHHOTO MaTepHaja JOCTUIaeTCs
ABTOMATHYECCKHUM TEJIICCKOMUYECKUM MEXAaHU3MOM MaC/IAHOI'0 LHUJIMHAPA, OCHOBAaHHBIM Ha
npeoOpa3oBaHUK THAPABIHUECKIX U3MEPEHHIA, 1 KOMAIOIIAs YacTh 3apaHee 3allHIIeHa.

6. Cucrema mo 1.3, B KOTOPO#l yKa3aHHOE aBTOMATHUYECKOE YCTPOMCTBO MPSIMOrO H
o0paTHOro Xoma, OCHOBAHHOE Ha MPeoOpa3OBaHMU THAPABINYECKUX H3MEPEHUH, COAEPIKUT
HarHeTaTeNb WIA aKKYMYJIATOP SHEPrUu, IPUYEM

KOT/Ia MCIIOJIb3YeTCsl HarHeTaTe b, OH YCTAHOBJICH Ha BBIITYCKHOM TpyOONpPOBOE HACOCA,
WIM Ha BIYCKHOM MacJONpOBOAE MJIsl MABHraTeNisi, WIM Ha BIYCKHOM MAacClOMpPOBOAE
TUAPABINYECKOrO LUJINHAPA, WU HA YKa3aHHOM YCTPONCTBE, WU

KOorga HUCHOJB3YETCA AKKyMYJIATOP OSHCPIUH, OH YCTAaHOBJICH Ha BbIITYCKHOM

TpyOONpoBOAE HAcOCAa, MM HAa BIYyCKHOM MACJIOINpPOBOAE Ui ABHUraTeNs, WIM HA BIIyCKHOM
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MAacCJIONPOBOAE T'MAPABIMYECKOrO IWIMHAPA, WK HA YKA3aHHOM YCTPOUCTBE.

7. Cucrema 1o 1.5, B KOTOPOI KOPIyC MalIMHBbI HAXOJUTCS B HEMOJBUKHOM COEIMHEHUN
UJIU CKOJIB3SILEM COEIUHEHUHN C KOMAIOLIEH YaCThbI0 U COAECPIKUT KOHCTPYKLMIO Ui KPEIJIeHUs
KOMArLIeH 4aCTy WM KOHCTPYKLMIO MOJABEMHON KOMAOLIEH YacTH, IIPU 3TOM KOMAOLIasl 4acThb
COIEPKUT KOHCTPYKLIMIO JUIsl KPEIUIEHUs! MOABECKU KOPIyCa MAIUMHbI WIA KOHCTPYKLIMIO IS
NOABEMA MOABECKH KOPITyCa MAIINHB,

KOHCTPYKLMSI HEMOABMKHON KOMArOLIEH 4acTH KOPIyCa MAallUHbI Ch€MHO NPUKpPEIUIeHa
K KOHCTPYKLUU KOMNAOLIEH YacTU AJIs1 KPEIUIEHUs MOABECKU KOPIyCa MAaIlWHBI, KOHCTPYKLIMS
MOABEMHON KOMAKOUIEN YaCTH KOPMYyCa MAIIUHbI B3aUMOAEHCTBYET C KOHCTPYKIMEH KOMaroLen
4acTH AJI NOABEMA NOJBECKU KOPITyCa MAIIMHbI, KOHCTPYKLHs HEMOABM>KHON KOMAOIIEH YacTH
KOpIlyCa MAaIlIMHBI WU KOHCTPYKLUS MOABEMHON KOMAOUIEH 4aCTH KOPIyCa MAIIWHBI UMEET
NPsIMOM HAIpPaBJSIOWUNA peIbC, & COOTBETCTBYIOLIAsl KOHCTPYKLMS KONAKOWIEH 4YacTH MAJis
KpEeIUIeHUs] MOABECKM KOpIlyCa MAUIWHbl WJIM KOHCTPYKLMS KOMAIOLIEHM 4YacTH IJsl NOABbEMa
NOJBECKM KOpITyCa MAIIWHBI HMMEET TPSMOM HAMpPAaBISIOIIMNA JKeNoO, TpUYeM MpsIMON
HANPaBJSIIOIUN PEebC ChEMHO TMPHUKPEIUIEH K MPSMOMY HANPaBISFOIIEMY KeJo0y Tak, 4TO
KOIAroIast 4aCTb COEIMHEHA C KOPIyCOM MAllWHbI, WU

KOHCTPYKLMSI HEMOJABM)KHOM KOMAIOLIEH 4YacTH KOPIyCa MAllWHbl WJIA KOHCTPYKLUS
NOABEMHONM KOMAroIel 4YacTH KOpIyca MAallUHbl COAEPKUT MaJCHbKUN-BEPXHHUH OOJBbINON-
HVDKHUN KJIMHOBUAHBIM HAINpPaBISIOIUN PENIbC, & COOTBETCTBYIOIIAsi KOHCTPYKLIMs KOMAOLIEH
4aCTU JUIsl KPEIUIEHUs] MOJBECKM KOpIyCa MAIIMHBl UM KOHCTPYKLMS KOMAMOINEH 4YacTHU IS
NOABEMA MOJABECKH KOpIyCa MAIIMHBI COMAEPKUT MAaJIeHbKHH-BEPXHUI OOIbIIONH-HUKHUM
KJIMHOBUJIHBI HANPABJSIIOIUN KeJ00, MpUYeM YKa3aHHBbIA KIMHOBUIHBIA HAMPABIISIIOIINAN
KeJoO CHEeMHO TPHUKPEIUIEH K YKA3aHHOMY KJIMHOBHAHOMY HANpPABISIOMEMY PENbCy MOJ
NENUCTBUEM CHJIBI TSDKECTHM KOMAKOLIEH 4YacTH, IIPU 3TOM YKAa3aHHbIA  KJIMHOBHUIHBIN
HANPaBJSIIOIUN  keo0 IJIOTHO CBEMHO TPHKPEIUIEH K YKa3aHHOMY KJIHMHOBHUIHOMY
HANPaBJIIOLEMY PENIbCy, KOMAroIlas 4YacTh IUIOTHO MOJBEINEHAa Ha KOpIyCce MAaIluHbI 0Oe3
BCIIOMOTATEJIbHOTO 3JIEMEHTa, 4YTOOBl YBEJNWYUTh YOAPHYIO NPOYHOCTb, WM YKa3aHHAs
KOHCTPYKLMsSI KOPIyCa MaUIWMHBl AJIsI NOABEMA KOMAOLIEH 4YacTU YCTAHOBJIEHA HA KOHLEBOU
YacTH KOpIyCa MAIIMHBI MO HAMPABJICHUIO K YrOJBHOW CTEHKE, MOoyIekKaleil pa3padoTke, Win
YCTaHOBJICHA HA MEePENHEN 4YaCTU KOPIyCa MALIUHBI,

COOTBETCTBYIOIAs KOHCTPYKLUSl KOMAKOLIEH 4acTU s MOAbEeMa IMOABECKH KOpIyca
MAlINUHbl YCTAHOBJIEHA HA KOHLIEBOM YaCTH KOMAKOIIEW 4YacTHU IO HANPABICHUIO K KOPIYCY
MAIIWHBI, WIM YCTAHOBJICHA HA MEPEIHEN YacTH KOPIyCa MAaLIMHBbI, WIH, KOIZa HUCIOJb3YyETCs

CKOJIb3A1IEC COCAMHCHHUE KOpImyCa MalllWHbl U KOHaIOLHeﬁ 4aCTH, KOpnyC MalluHbl C
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BO3MO)KHOCTBIO CKOJIBKEHUSI CbEMHO NPUKPEIUVIEH K KOMAarolled 4acTH, M KOMNAarollas 4acTb
MOJAHUMAETCS MO ACHCTBUEM BHEIIHEH CHUJIBI,

npUdeM KOHCTPYKLMsI IMOABEMHOH KOMaroleld 4acTH KOpPIyca MAalIUHBl COAEPKUT
OTBEPCTHE MO/ HANPSDKEHHbIH MTU(T KOHCTPYKIMU KOMAMOLIEH YacTH Ui MOABeMa TMOABECKU
KOpIyCa MAalLIMHbI U YKa3aHHbIH HANpPsDKEHHbIA ITHQT, MPU 3TOM YKa3aHHBIN HANPSKEHHBIH
wtudT npencraiser coboit T-oOpasHblii mWTUGT WM NpsIMON IMTHPT € HEMOABHIKHON
000MMO},

npuYeM, Korjaa ucnojb3yercst T-oOpasHeiii wTudT, HIXKH:SA 9acTh T-00pasHoro mrudTa
BCTAaBJIEHA B OTBEPCTHE IO/ HANPSDKEHHBIH MMTHU(QT KOHCTPYKLUMH KOMArOINeH YacTh IS
NoAbEeMa TOABECKH KOPIyCa MAIIWHBI, a BEpxHSAsA dacTh T-oOpa3Horo mrudra ChEMHO
MPUKpeIJieHa K KOHCTPYKLMH KOMAoLel YacTH s IOAbeMa MOJIBECKH KOpPIyCca MaIlIUHbI, UITH

KOTJla UCTOJIB3yeTCsl MPsIMON ITH(T ¢ HEMOIBHKHOW OOOWMOI, OH COHNEPXKHUT ITU(T
IUT BCTABJICHUSI B OTBEPCTHE HANPABIIOLIETO PEJIbCa U HAMPSDKEHHYIO HEMOABHIKHYIO 000iMy
KOMAMIEH YacTH, MpUYeM HIDKHSIS YacTb I[MTH(TAa Ui BCTaBJIEHUS B OTBEPCTHE
HANPaBJSIIOLIET0 PeNbca BCTABJIEHA B OTBEPCTHE IOA HANPSDKEHHBIH INTH(PT KOHCTPYKLUHU
KOMAMOIIEH 4acTH U MOABEMA IMOIBECKU KOPIyCa MAIIMHBL, a BEPXHsAA 4acTh wmrTudrta At
BCTaBJICHMUsI B OTBEPCTHUE HANpPABJSIIOLIETO pPeNibca CbEMHO MPUKPEIUIEHA K HalpsiKeHHOH
HETIOAABIDKHON 000MMe KOTarolIel 4YacTy, TaK YTO HApY KHAsl 4aCTh HANPSDKEHHON HETOABIIKHON
00OMMBI KOMAaroLIeH YacTU ChEMHO MPHUKPEIUIEHA K KOHCTPYKLUH KOMAKoLedl dYacTH s
NOABEMA TIOABECKH KOPIyCa MAIIMHBI, OTBEPCTHE IOJ HAMPSDHKEHHBIH MWTHQT KOHCTPYKLHH
KOMAIOIIeH 4YacTH Ui MOABEMa IOJABECKH KOpIyCa MAIIMHBbI MOAAEPKHBAET M (PUKCHPYET
IWTAPT I8 BCTABJIEHHUS] B OTBEPCTHE HANPABJSIIOIIErO peyibca, INTU(PT Ui BCTABICHHS B
OTBEPCTHE HAMPABJSIIOWETO pebca (UKCHPYET HANPsDKEHHYI0 HEMOJABIDKHYK —000iimMy
KOMAroel 4acTu, KOHCTPYKLMSI KOMAroLel 4acTH Il MoJbeMa MOABECKH KOPIyCa MallHUHBI
IUIOTHO YJEP’KUBAET HANPSDKEHHYIO HEMOIBMKHYIO O0OHMY KOMAKIed YacTu MOCPEACTBOM
HANPSDKEHHOW HEMOABWKHONW OOOWMBI  KOTAMOINEW 4YacTH, MPU OTOM KPEMeKHOE YCUJIHE
KOIMAarolle YacTu U KOpIyca MallluHbl yBEJIUINBAETCS, NN

KOpPIyC MAalMHbI MMeeT TUAPABIMYECKUM LWIMHAP Uil MOAbEeMa KOMarolieill 4JacTw,
KOHCTPYKLMSl KOMAaloIled YacTu [ [OAbEMa I[OJBECKM KOpIyca MaIlUHbl CBEMHO
NpUKpEIJieHa K KOHCTPYKLMM NOABEMHON KOMarollell 4acTH KOpIlyca MaIlMHBI, TaK YTO
KOIAOIIasl 4acTh MOABEIIEHA Ha KOPITyCe MALINHBI,

KOT/Ia KOTAroIasl 4acTh JOJDKHA OBITh MOAHATA, THAPABIMYECKUI IUIMHAP I TOAbEMa
KOMNAOIIEeH YacTh crocodeH 00ecreunBaTh BO3MOKHOCTD CKOJIBKEHUSI KOHCTPYKLIUN KOMAOIIEH

HaCTu MJid I1IOABEMA IIOABECKM KOPIyCa MaAllWHBI BBEPX OO0 HeO6XO)_II/IMOI\/’I BBICOTBI JJIA



13

MO3ULIUOHUPOBAHUS BOJIb KOHCTPYKLUU MOABEMHON KOMAIOLIEH YaCTU KOPIyCa MAallUHbI, WIH

KOrja JJjsi MNOAbEMa KOMAMIIEHM 4YacTU WUCIHOJIBb3YKOTCA YKAa3aHHBIM KIWHOBUIHBIN
HANPABIISIOIIUNA PeNbC M yKa3aHHbIH KIWHOBHUIHBIN HAIMpPaBISIOMUN JKeI00, yKa3aHHBIHI
KJIMHOBUHBIA HANPABJISIOIINHN Jkeno0 CHavasla MOAHUMAETCS B COOTBETCTBUH C IOJIOKEHHUEM,
IO KOTOPOTrO HEOOXOAMMO MOAHATh KOMAOLIYIO YaCTh, PEryJUPOBOYHASI HETIOJBI)KHAS BCTaBKA
YCTaHABJIMBAETCS] B YKA3aHHOM KJIMHOBHIHOM HAINpaBISIOLIEM jkenobe, MpuueM yKa3aHHas
BCTABKa PACMOJIAraeTcsi MEXAY YKa3aHHbIMM KIMHOBUAHBIMH HANpPABISIOLIMMU PEJNbCOM U
XKeJoOOM, YTOOBI MPENOTBPATHTh CKOJBKEHHE YKA3aHHOTO KJIWHOBUIHOTO HAIPABISIOIIErO
Keyo0a BHU3, TaK YTO KOMAKOINAS YaCTh IUIOTHO 3aKJIMHUBAETCS U MO3ULIOHUPYETCS, a BBICOTA
KOIaHUsl KOMAKOLIEH YaCTH yBEIMYUBAETCS.

8. Cucrema no 1.1, B KOTOpOH, KOrja KOpIyC MallMHbl COEIUHEH C KOMAOLIEH YacThIO
MOCPEACTBOM BEPTUKAJIBHOIO IMOABEMHOIO MEXAHU3Ma, YyKa3aHHAas CHUCTEMa COAEPKUT
YCTPOWCTBO OJIOKMPOBKHU KOMAIOINEH YacTH, PACIHOJOXKEHHOE HAa KOPIyCEe MAIIWHBI, MPUYEM
YCTPONCTBO OJIOKMPOBKH KOMAIOIIEH YacTH COAEPIKUT OJIOKHPATOP MEPEAATOUHOTO MEXaHU3Ma,
WM ITUPTOBOM 3aMOK, WJIM 3aMOK 3yOuUaToro psifa, WM TPOCOBBIN 3aMOK, HIIM 3aMOK LIETTHON
nepeayn, Wi 3aMOK TIOCTOSIHHOTO AABJICHHS, MJIM OONTOBON 3aMOK, UJIH 3aMOK C MPYKHHHBIMU
3aKUMaMH, WIM PEryJUpPyeMblid 3aMOK C HEMOJABW)KHOM IMOAYLIKOH, WJIM 3aMOK CO BCTaBHBIM
mtudTom T-00pazHOro THMNA, MM 3aMOK C HAIPSDKEHHON HETMOABIDKHONW 000OMMOM, MM 3aMOK €
o0oiMOl ¢ ITH(TOBBIM CTEp)KHEM, MM OJOKMPATOp KJamaHa THAPaBINYECKOro OanaHca
JABJICHUS.

9. Cucrema 1o 1.5, B KOTOPOH KOHILEBasl 4aCTh XOAOBOIO KPOHIUTEHHA UMEET XOIO0BOM
LIAPHUPHBIA HAKOHEYHUK, KOPIYC MAIUMHBI C HEMOJABM)KHOW IJIMHHOW CTPENION CONEPIKUT
KOPOMBICJIO, KOPOMBICJIO COJEPKUT IUAPHUPHBIM HAKOHEYHUK M ONOPHBIA KPOHILUTENH,
KOPOMBICIIO TAaK)X€ COAEPKUT BHYTPEHHUI LMJIMHIAP BO3BPATHO-NOCTYNATENbHON YyIapHON
KOpOOKH LIAPHUPHOW OMOPbI M/MIIM HAPYKHBIA LIUJIMHAP BO3BPATHO-TIOCTYNATENIBHON yIApHOM
KOpOOKH HIAPHUPHOH OIOPHI,

KOTJa BHYTPEHHUH LUJIMHIP BO3BPATHO-TIOCTYATENBHON yAapHOH KOPOOKH IapHUPHOM
OIOPbI YCTAHOBJIEH HAa KOPOMBICJIE, BO3BPATHO-TIOCTYNATEIbHAS YAApHAst KOPOOKa CONEPIKUT
COEIMHUTEINbHBIN HAPY>KHBIN LUINHID,

KOTZIa HApYXKHBIH LIWINHAP BO3BPATHO-TIOCTYIATENBPHONW YAApHOH KOPOOKH INapHUPHOM
OTOpPbI YCTAHOBJIEH Ha KOPOMBICJIE, BO3BPATHO-TIOCTYNATEIbHAS YAApHAst KOPOOKa CONEPIKUT
COEIMHUTEIIbHBIN BHYTPEHHUN LIWIUHIP,

LIAPHUPHBIA HAKOHEYHMK KOPOMBICJIA YCTAHOBJIEH Ha 3aJHEM KOHIE OINOPHOIO

KpOHI.HTBfIH& U IMapHUPHO COCANHEH C XOAOBbIM IAPHHUPHBIM HAKOHCUHUKOM,
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HApY>KHBIN LIUJIMHIP BO3BPATHO-NIOCTYNATENPHON YAapHOH KOPOOKH IIAPHUPHOM OMOPHI
W/WM BHYTPEHHUH LWJIMHIP BO3BPATHO-TIOCTYNATEIbHON yAapHONH KOPOOKH MAPHUPHOH OMOpPHI
YCTAQHOBJIEH Ha IEPEAHEM KOHIE OINOPHOIO KPOHIITEHHA, COEIMHUTENIbHBIA BHYTPEHHUU
LWJIMHAP BO3BPATHO-NIOCTYIATENBHON YAAPHOH KOPOOKM YCTAHOBJIEH B HApPY>KHOM LMJIMHAPE
BO3BPATHO-IIOCTYIATENbHON YIaPHOW KOPOOKH ISt COSAMHEHMSI YIIOPHOI BTYJIKH, WIN

COEMHUTENIbHBIA BHYTPEHHUH LIJIUHIP BO3BPATHO-TIOCTYNATEIBHON YAapHOW KOPOOKH
YCTAHOBJIEH B HAPYKHOM LWJIMHAPE BO3BPATHO-NIOCTYNATENIbHOW YOAPHOW KOPOOKU Jyist
COCNMHEHMs] BTYJKHM BpallEHUs, C OJHHUM KOHIIOM I[I0 HAMNpPaBJI€HUIO K BO3BPATHO-
NOCTYIATEeIbHOW YAApHOW KOpOOKE BHYTPEHHEr0 LMJMHAPA BO3BPATHO-NOCTYMATEIbHON
yIapHOH KOPOOKH MApHUPHOH OMOPHI, UITH

HAPY>KHBIH LWJIMHADP BO3BPATHO-TIOCTYNATEIBbHON YAAPHOH KOPOOKH IApHUPHON OIOPHI
UMEET COENUHUTENbHBIH 3JIEMEHT BO3BPATHO-TIOCTYMATENBHON YOApPHOW KOPOOKH, NpHYeM
COEAMHUTENbHBI 3JIEMEHT BO3BPATHO-MOCTYIATENILHOW yHapHOH KOPOOKM COENMHEH C
BO3BPATHO-IIOCTYNATEIbHON YAapHOH KOPOOKOH MM HHTETPUPOBAH C HEH,

OTOPHBIA KPOHINTEHH WMEET IMOJOCTh THIPABINYECKOH TPyObl mansi obecneueHwus
BO3BPAaTHO-MIOCTYNATEIbHOIO YAApPHOIO BO3AECHCTBUSA, IPUYEM BO3BPATHO-NOCTyNATENIbHAS
ylapHas TUApaBIdYecKass TpyOda NPOXOOUT Uepe3 NOJOCTb BO3BPATHO-TIOCTYNATENBHOTO
yIapHOTO OIOPHOrO KPOHIUTEWHA AJIs THIPABINYECKOM TPyObl M COEAMHEHA C KOMAKOLINM
JBUTaTeJIeM, KOMNAKOLIUN JBUraTelb YCTAHOBJIEH BO BHYTPEHHEM LWIMHAPE BO3BPATHO-
MOCTYMATEebHONW YAApHOH KOPOOKH MIAPHUPHOW OMOPbl M COEAMHEH C COENUHUTEbHBIM
pBIYaroM IIaTyHA, WK KOMAKOIIUN ABUIaTelb YCTAHOBJIEH CHAPYKU BHYTPEHHErO LMJIMHAPA
BO3BPATHO-MIOCTYMATEIbHOW ~ YAapHOH KOPOOKM IIAPHUPHOW OMOPbl U COENUHEH C
COEIMHUTENIbHBIM PbIYaroM LIaTyHa,

KOPOMBICJIO MM€ET TEJNEeCKONMMYECKUN MACIsIHbIM LWIMHIAP W NOBOPOTHBIM MAacCHsTHBbINA
LUJIUHADP, NPUYEM OAMH KOHELl TEeJeCKOMUYECKOrOo MAcCJsHOrO LWIMHAPA U OAWH KOHeEl
MOBOPOTHOIO MACJSHOTO LMJIMHApPA LIAPHUPHO COEIMHEHBI C KOPOMBICJIOM, & PYroil KOHell
TEJIECKONMUYECKOr0 MACISHOIO LWIMHAPA M MOBOPOTHOIO MACJSTHOTO LWJIMHIApA IIAPHUPHO
COEIMHEH C KOPIyCOM MAIlIHHBI,

ruapaBiInyeckass TpyOa yYCTaHOBJIEHA B KOPOMBICIE WJIM YCTAaHOBJIEHA CHAPYXKH
KOPOMBICJIA, TEJIECKONUYECKUH MACJsHbIM LUIUHADP YCTAHOBJIEH B COEAUHUTEIBHOM
BHYTPEHHEM IMUIMHJAPE BO3BPATHO-TIOCTYNATENbHONH yOApHOW KOPOOKM WM YCTAaHOBIIEH
CHapy>Kd COEQUHUTEIBHOTO BHYTPEHHEr0 UWIMHAPA BO3BPATHO-NOCTYNATEIbHOM yIapHON
KOpPOOKH, TpHUYEM COEIMHUTENbHBIH BHYTPEHHUH IWJIMHAP BO3BPATHO-IOCTYNATEIbHON

YI[apHOfl KOpO6KI/I MOABEPIKCH BbITAJIKUBAHUIO MJIsI PACTAXKECHUA OTHOCUTECIIbHO HAPYXKHOI'O
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LWIMHIPA BO3BPATHO-TIOCTYNIATENILHON YAaPHOU KOPOOKH.

10. Cucrema no 1.5, B KOTOpO# ruzpaBindeckas KOpoOka COAEPIKUT KOPIYC, KOTOPBI
UMeeT BIIyCKHOE€ OTBEpPCTHE ISl >KMAKOCTH M BBITYCKHOE OTBEPCTHE IS KMAKOCTH, IMPUYEM
THApaBJINYECKass KOPOOKa CONEP’KUT OOHY MM HECKOJIbKO Pa3AeIUTENbHbIX IUIACTUH JUIS
JKUAKOCTU, YCTAHOBJICHHBIX MEXKAY BIIyCKHBIM OTBEPCTHEM [JIsl JKMIKOCTH M BBITYCKHBIM
OTBEPCTUEM IS JKUAKOCTH, IPUYEM OJUH KOHEI| KaXXAOW M3 OJHOM WM HECKOJbKUX
pa3aenuTeNbHBIX IJIACTHH U KUAKOCTU FE€PMETHYHO COEIMHEH C KOPIyCOM T'MIPaBINYECKON
KOpOOKHM Ha KOHIIE BBIMYCKHOTO OTBEPCTHS I JKMIOKOCTH, a IPYrOil KOHeI KaKAOW H3
yKa3aHHON OJIHOI WJIM HECKOJIbKUX Pa3fesUTeNbHbIX MIACTHH IS XKUIKOCTH UMEEeT IIPOTOYHBIN
KaHaJI AJIs1 >KUJIKOCTU UM CKBO3HOE OTBEPCTHE,

npu 3TOM oOecneunBaeTcss NPUHYANTEIBHOE MPOTEKaHWE JKUAKOCTH B KOpIIyCe
THIPABIMYECKOH  KOPOOKM HAa  MAakCUMAJbHOM  PAacCTOSHUHM  Onaromapsi  YCTaHOBKE
pas3aeNuTeNbHON MIIACTUHBI AJIS KUJIKOCTH,

MOJOCTh € JBYX CTOPOH OT YKa3aHHOW KaKIOW M3 OJHOW WM HECKOJIbKUX
Pa3IeNUTENbHBIX IJIACTUH IJIS JKUIKOCTH BHYTPU MUMEET TPpyOy AJisl OXJIaKOaroImeld BOAbI W/ Win
NOJIOCTh JJIsl OXJIAKIAIOIIEH BOBI, MpHUeM TpyOa 11t oxnaxnaromel Boasl nmeer U-oOpa3Hoe
coenuHeHne, 4ToObI 0Opa3oBbBaTh psimy U-oOpasHbix TpyO mnst oxyaxnaromed Boxasl, U-
oOpa3Hasi HIKHsS 4acTh psga U-oOpasHbIX TPyO Ui OXJIKAAIOIIEH BOIbI YCTAaHOBJIEHA IO
HAIpaBJIEHUIO K HIDKHEH IIaCTHHE KOpITyca TUApaBIndeckoi KOpOOKH, HIIN

KOT7Ia KOPITyC THAPABIMYECKOH KOPOOKM BHYTPH HMEET THIApaBIMdeckyro TpyOy, U-
oOpa3Hast HYOKHsSL 4acTh psifa U-00pasHbIX TpyO Aust OXJIaKAaroIneil BOAbI HANpaBlieHa BBEPX,
U-00pa3Hblil MOPT CheMHO MPUKPETIICH Ha BEPXHEH YacTH T'MAPABIMYECKON TPYObI A yAOOHOH
pa3bopku u OOCHYKHBAHHS, KOPIYC THUAPABIMYECKOW KOPOOKM BHYTPH HMEET KPENeKHBIH
aneMeHT 1t psina U-o0pas3HbIX TPYyO AJIs OXJIKIAIOIIEH BOIBI, MPUYEM YKA3aHHBIN KPETeXKHbIN
3JIEMEHT YCTAaHOBJICH B HIKHEHW YaCTH KOPITyCa THAPABINYECKON KOPOOKH W/WIIM HA YKa3aHHON
OJTHOIN WJIM HECKOJIbKUX Pa3AeNUTeNbHbIX IJIACTHHAX Ul JKUAKOCTH, BIIyCKHOE OTBEPCTUE IS
KUJIKOCTH HMMeeT OOpaTHBI (WIBTP ISl JKUAKOCTH, SJKHUAKOCTh TIOCTYHaeT B KOPIYC
THIPABIMYECKON KOPOOKH M3 BITYCKHOTO OTBEPCTHS ISl XKUIKOCTH Yepe3 oOpaTHBIN (GHiIbTp A
JKUJIKOCTH, WM K€ JKHIKOCTb HEIOCPEACTBEHHO MOMANaeT B KOPIYC THAPABINYECKONH KOPOOKH
U TPOTEKAaeT BAOJb OAHON WM HECKOJbKUX pasfeNUTENbHbIX IUIACTHH JUIsl JKUAKOCTU IPH
OJIOKMPOBAHNHN YKa3aHHON OHOM WJIM HECKOJIbKUX Pa3[eNUTEIbHBIX TUIACTHUH JUISA )KUAKOCTH, U
IIPOTEKAET K BBITYCKHOMY OTBEPCTHUIO AJIsl SKUIKOCTH Yepe3 MPOTOYHbINA KaHal I KUJKOCTH
pa3aenuTeNbHON IUIACTUHBI WK Y€Pe3 CKBO3HOE OTBEPCTUE PA3AEIUTENbHON MJIACTUHBL, TPUYEM

YKa3daHHas1 KaxKaasi U3 OI[HOﬁ HJIN HECKOJIBKUX Pa3ACIUTCIIbHBIX IIJIACTUH MJIs1 KUAKOCTU
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NpPEeNoTBpallaeT MNPsAMOM IOTOK JKUAKOCTH U3 BIIYCKHOTO OTBEPCTHsl MJIsl JKUAKOCTH K
BBIITYCKHOMY OTBEPCTHIO JUJISl XKMJKOCTH, MPU 3TOM KHUJIKOCTb MPUHYAUTEIBHO LIUPKYJIUPYET B
KOpIlyce TUApABIMYECKOW KOpoOkM, TpyOa ajsd OXjaxjaaromeid BOAbI W/WUIM TOJIOCTh JJIs
OXJIAKIAOLIEH BOJABI UCIOIb3YETCs ISl OXJIAKIACHUS XKUIKOCTH, KOTAA KUIKOCTb IPOTEKAET OT
OIHOTO KOHIIA K APyromy KoHLy, mpudeM psng U-oOpasHbIX TpyO AN OXJIQXKOAIOLIEH BOJBI
YBEJIMYHMBAET IUIOLIA(b OXJIAXKIAECHHS U YIy4LIaeT MOoKa3aTesu CTaOUIbHOCTH OXJTAXKIEHUSI.

11. Cucrema mo 1.5, comepskainas CKpeOKOBBINM KOHBEWHEp, YCTAHOBJICHHbIM B HIDKHEH
4aCTH KOPITyCa MAalIMHBIL, IPUYEM XOAOBOW KPOHIUTENHH COAEPKUT HIDKHIOK IUIACTUHY, CUJIOBAst
4acTb KOpIyCa MAlIMHBbI COAEP>KUT HUXKHIOK IUIACTHHY, 4aCTb HMJKHEH IUIACTUHBI XOJOBOTO
KPOHIUTEHA M HWKHAA IUJIACTMHA CHJIOBOM YaCTU KOpIyCca MAIUMHBI, MPOTHUBOIOJIOXKHAS
CKpeOKOBOMY KOHBeiiepy, HMeeT KaHajl YroJbHOH TNPOXOAKH, TPH 3TOM KOJHYECTBO
TPAHCIIOPTUPYEMOIr'0 MaTEPHUAIA YBEIUUYUBAETCS, WIH

HIDKHSS MJIACTMHA XOAOBOIO KPOHILITEMHA W HIDKHSAS IUIACTUHA CUJIOBOM 4acTH KOpIIyca
MAIlUHBbl YCTAaHOBJIEHbI BOMM3M CKpeOKOBOrO KOHBeiiepa, M BBICOTA KOPIyCa MAaIIHHbI
YMEHBIIAETCs AJIs1 KONaHUsl HU3KOrO MaTepuana, uin

KOPIYC MAalIMHbI YCTAHOBJIEH B BBINYKJIOHW (opme, M IJIMHA Y3KOH BBIMYKJIOH YacTH
BBINYKJION (YOpMBI MPUOTU3UTENHHO PaBHA JAJMHE KOPITyca KOPOOKH KOMAroIel 4acTu, MpruieM
JUTMHA KOpIyca KOPOOKH KOMAIoLIeH YacTH YKOpOUeHa JIJIsl YMEHbIIEHHsI Beca KOOI JacTy,
IIUPOKasl JJIMHHAs 4YacTb BBIMYKJIOH (GopMbl Oonblle, 4eM y3Kas BBINTYKJAs 4acTb BBINYKJIOH
¢dopMbl, OmOpHas CHiIa U NMPOTUBOYIAPHAS I'PABUTALMSI KOPIYCAa MAIIMHBI 10 OTHOIIEHHIO K
KOMNAKLIeH YaCTH YBEJIMYUBAIOTCSA, a MONEPEUHOE PACTArMBAIOLIECE YCUINE KONAKLIeH 4acTu 10
OTHOLIEHHUI0O K KOPIYCYy MAIIWHBI OTHOCHUTENIBHO YMEHBIIAETCS, LIMPHUHA BBIMYKJIOW YacTH
BBINMYKJION (POPMBI MPHONIMU3UTEIBHO PaBHA LIMPUHE CKPEOKOBOrO KOHBEWEpa, HUKHSISI YacTh
BBINYKJION YacTH BBIMYKJIOW ()OPMBI YCTAHOBJIEHA BOJIHM3U CKpeOKOBOrO KOHBEHepa, MM KaHal
YTOJIbHOW MPOXOAKH YCTAHOBJICH MEXIY HIKHEH YacThIO BBIMYKJIONW YaCTU BBIMYKJIOH GOpPMBI U
CKpeOKOBBIM  KOHBEHEpOM, TMpHYEeM  MaTepuas, BBIKOMAHHBIA  KOMAKOIIEH  YacThio,
TPAHCIIOPTHPYETCsT M3 OONACTH KOMaHUS CKPeOKOBBIM KOHBEHEPOM dYepe3 BBIMYKIOE MOJoe
MIPOCTPAHCTBO.

12. Cucrema mo 1.5, comepskamasi 3JIEMEHT /Uil PACTbUICHUS OXJIAKTAOIIEH BOJBI,
YCTAHOBIIEHHBIN HAa KOPOMBICJIE, M HA BO3BPATHO-IIOCTYIATENbHONW YAAPHONH KOPOOKe, Wl Ha
KOpITyC€ MAIIMHBI, MPHYEM 3JIEMEHT [JIsl PACIbUICHUS CONEPKUT TpyOy sl pacmbUICHHUS
OXJIXKIAIOLIEeH BOABI /MM PACIBUINTENb, IPU 3TOM YKa3aHHas TpyOa MPOXOAUT Yepe3 MOJIOCTh
TMIPABINYECKOW TPyOBl BO3BPATHO-MOCTYIATENBHOIO YIAAPHOIO OINOPHOTO KPOHIUTEHHA U

coeArHeHa ¢ TpyOO# Ay oxjaxparomed BOAbI WM TpyOa IJIsl pPacHblIEHUs OXJIKIAroInen
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BOJIBI COEJMHEHA C KOMAMLIEH 4acThbio, WIM TpyOa Ul PaCHbUICHUS OXJIAXAAOLIEH BOJABI
YCTaHOBJIEHA HAa KOPIIyCe MAILUHBI.

13. Cucrema mo m.5, B KOTOPOH KOPIyC MAIIMHBI COAEPKUT pabouyro miaardopmy
yhnpaBieHus, mpuueM pabouas IIaTopMa YIPaBIeHUS COAEPKUT padouyro riaThopmy
YIIpaBJIeHUS] KOPITyCOM MAIIWHbI 1/Wii pabouyro miatopMy IUCTAHIIMOHHOTO YIPABIICHHS,

NPU 3TOM, KOTZia MCIOJIb3yeTcs pabodas raTgopma yrnpaBiieHUs KOPIyCOM MAIIHHBI,
pabouasi TiaTdopma yrpaBieHHss KOPIYCOM MAIIMHbI U THIPABINYECKUHA HACOC YCTAHOBJICHBI
CJIeBa U CIpaBa WUJIM YCTAHOBJIEHBI CIIEPEU U C3aH, UIIN

KOrjma Hucmosb3yercss pabodass tuiargopma AUCTAHLIMOHHOIO YIpaBjeHHs, pabodas
wiatpopMa  IUCTAHLMOHHOTO  VIPABJICHUS  YCTAHOBIEHa Kak pabouas ruatdgopma
IUCTAHIIMOHHOTO YIIPABIEHHS C 3JIEKTPOIIPUBOAOM HJIM YCTAaHOBJIEHA Kak pabouas ruatdopma
JVCTaHLIMOHHOTO YNPaBJIEHUsI C TUAPABIMUECKUM MTPUBOJIOM,

xoraa pabodas miuargopma yrnpaBiIeHUs U THAPABINYECKUN HACOC YCTAHOBJIEHBI CIIEBA U
crpaBa, Mexay pabodeli miaathopMoi yrnpaBieHHs] U TUAPABINYECKIM HACOCOM yCTAHOBIIEHA
ycujieHHass peOpucras IUTACTHHA, KOTOpas BBIMOJIHEHA C BO3MOXKHOCTBIO — YCHUJICHHUS
yAapOyCTOWYMBOCTU U MPOYHOCTH HA PACTSKEHUE KOPITyCca MALINHBI,

IpU 3TOM YKa3aHHas CHUCTEMa COAEPXKUT YCTPOMCTBO MUCTAHLMOHHOTO YIPAaBJICHMUS
TMIPABIMYECKUM TIPUBOJOM, KOTOPOE MPEACTaBIAeT COOOH YCTPOHCTBO AMCTAHIIMOHHOTO
yIpPaBJI€HUs] THAPABIMYECKUM MPUBOAOM 3aKPbITOrO THUNA WM YCTPONCTBO AMCTAHLIMOHHOIO
yIIPaBJIE€HUs THAPABINYECKUM IPUBOAOM OTKPBITOIO THUIIA,

npu4deM,  KOrZJa  UCHOJBb3YyeTCs  yCTPOMCTBO — AMCTAaHLMOHHOIO  YIPaBJICHUS
TUJIPaBIMYECKUM MTPUBOJOM 3aKPBITOTO THUIA, OHO CONEPIKUT THAPABIMUECKUN HACOC 3aKPBITOTO
TUMA, TUAPABIMYECKYI0 TpyOy, HArHeTaTeJdbHBIH HACOC, MWJIOTHBIA KJamaH U padouyro
wiaTpopMy IUCTAHLMOHHOTO YIIPABJIEHUS C THAPABIMYECKHUM MPHBOAOM 3aKPBITOrO THIIA,
NpUYeM CHAPABINYecKas TpyOa COeUHEHA ¢ MIOTHBIM KJIAMAHOM U TMIPABIMYECKUM HaCOCOM
3aKpBITOTO THWIIA, HATHETATENbHBI HACOC W NHJIOTHBIA KJIalaH YCTaHOBJIGHBI Ha paboueit
wiatpopMe IOUCTAHIMOHHOTO YIPABICHUS C THUAPABIMYECKHM MPUBOAOM 3aKpPBITOrO THIIA,
MUWJIOTHBIN KJIanaH COAEP>KUT XOAOBOM MWJIOTHBIA KJamaH W NUJIOTHBIM KJamnaH YIpaBJICHUs
BBIPYOKOH, TpUYeM XOAOBOW MWJIOTHBIM KJAaH YIIPABISET XOJOBOH CKOPOCTBIO KOpIyca
MAIIWHBI, & MHJIOTHBIA KJIANaH YIpPaBIeHHUs BbIPYOKOH yIpaBisieT KOJHMYECTBOM BbIpyOaemoro
MaTepuana KOMarUel 4acThio, WIH

KOIJla MCHOJb3yeTCs YCTPOMCTBO AMCTAHLIMOHHOIO YIMpPaBJ€HUs] TUAPABINYECKUM
NPUBOZIOM OTKPBITOTO TUIA, OHO COIEPKUT PEryJIHPYEeMblid Mo 00beMy THAPABINYECKUN HACOC

OTKPBITOrO THUIA, YYBCTBUTENbHBIA K HAarpy3ke€ MHOIOXOAOBOW PEryJUPYHOLIUN KJIAMaH,
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THIPABIMYECKYI0 TPyOy, HarHeTaTeNbHbIH HACOC, MIJIOTHBIA KJAamaH U pabodyro riathopmy
OUCTAHLMOHHOTO VYIPABJIEHUs] € TUAPABIMYECKUM MPUBOAOM OTKPBITOrO THIIA, NPUYEM
ruapaBianyeckas TpyOa coeluHeHa C MHOIOXOZOBBIM PEryJHPYIOIIMM KJIAaHOM, MUJIOTHBIM
KJIAIAaHOM M TUJPABJIMYECKUM HACOCOM, HArHeTaTeIbHbII HAcOC W MUJIOTHBIM KJamaH
yCTaHOBJIEHbI Ha pabodell muargopme IUCTAHLIMOHHOTO YIIPABICHUS C T'HAPABINYECKUM
NPUBOAOM OTKPBITOTO THUINA, NWIOTHBIM KJamaH COAEPKUT XOMOBOM IUJIOTHBIM KIJAlaH U
NWIOTHBIA KJIATIaH YIIpaBJIEHHUs] BBIPYOKOH, MpUYEM XOMOBOW MWJIOTHBIM KJIANaH YIMPaBJISET
XOJIOBOH CKOPOCTBIO KOPITyCa MAIIMHbBI, MHJIOTHBIA KJIAMaH YIPaBJICHHsS BBIPYOKOW yIpaBIsieT
KOJINYECTBOM BhIPyOaeMoro Marepuaia KOmarmei 4acTbo,

YCTPONCTBO AUCTAHLMOHHOIO YIPABIEHUS TUAPABINYECKUM IPUBOAOM IUCTAHLIUOHHO
yIpaBJsieT S3KCKABaTOPOM IyTEM YIPABICHUS ¢ THAPONPUBOAOM, KOTOPOE SIBJISIETCS] MPOCTBIM,
0e30MacHbIM U HaJIeXKHBIM, C BBICOKOH 3(p(peKTHBHOCTBIO U OTIMYHON TEXHOJIOTUIHOCTHIO.

14. Cucrema o 1.3, B KOTOpPOH

KJIallaH TOCJIEN0BATEIbHOCTH M HANPABJICHHBINA KJAaH C I'MAPABJIMYECKUM MPUBOAOM
UCTIONB3YIOTCSI B y3Jie COOPKH WJIM UCTIONIB3YIOTCSI MyTeM (DOPMHUPOBAHMSI MOCIEIOBATEIBHOTO
KOHBEPCHOHHOI'O BCTABHOI'O KJIalaHa, Uin

KJIallaH MOCJIeIOBATEIbHOCTH, PENYKLUUOHHBIM KJalaH W HANpPaBJICHHBIA KJANaH ¢
TMIPABIMYECKUM TPUBOJAOM HCIONB3YIOTCS B y3Je COOPKHM WM HCHONB3YIOTCS IyTEM
(dopMHUpOBaHUS PENYKLIMOHHOTO PEBEPCUBHOIO BCTABHOI'O KJlanaHa, Win

AKKyMYJIATOp 3HEpPruy, KJamnaH IOCAEAOBATEeIbHOCTH, PEAYKLHOHHBIM KJIanaH U
HANpaBJICHHbIA KJIAaNaH C TUAPABIMYECKHUM MPHUBOAOM HCIIONB3YIOTCS B y3Jie COOPKH WJIH
UCTIONB3YIOTCST TIyTeM (HOPMHUPOBAHHS TOCIENOBATENBHOTO PEAYKLUOHHOTO PEBEPCUBHOTO
BCTABHOI'O KJIAIIaHA C HAKOIUIEHUEM SHEPIHUH.

15. Cucrema no 1.3, B KOTOPOIH KOPITyC MAIIMHBI JONOJHUTENBHO COAEPIKUT MOABEMHBIN
TUAPABINYECKUA LUJIUHAP KONAKIIEH 4YacTH, KOTOPBIA COAEPKUT OAUHAPHBIA NOIBEMHBIN
TUAPABINYECKUN LUJIUHAP KOMAKIMIEH 4YacTH WM ABOWHOW MOABEMHBIA THUAPABIUYECKUN
LWIMHJP KOMAKLIENH YaCTH,

MpU 3TOM, KOTAA MCIOJb3YETCs [BOMHON MNONBEMHBI THUAPABIMYECKUN LIWJIUHIP
KOMAKOLIEeH 4YacTH, KOMArolas 4acTb COACPKUT KOMAIOLIUN IBUraTellb, ABOWHOW MOABEMHBII
TUAPABINYECKUN LIWIMHAP KOMAKOIIEH YaCTH COAEPKUT JIEBbIM MOIBEMHBIN TMAPABINYECKUN
LWJIMHIP KOMALIEH YaCTH U MPaBblii MNOJBEMHBIN M'MIPABINYECKUN [IUJUH]P KONAKIIEH YaCTH,
MIPUYEM JIEBbIM NOABEMHBIA THAPABINYECKUN IWINHAP U NPAaBblii MOJABEMHBIN I'MAPABINYECKUN
LUJIMHAP YCTAHOBJIEHBI C IBYX CTOPOH KOMAOIIEro JBUraTels,

KOpnyC MallWuHbI UMECT JIEBBIN HaHpaBJ'IﬂI-OH_II/Iﬁ QJIEMCHT IMOJABCCKH KOTIaroIel 4acTu U
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MIPaBbIi HANPABJISFOLINI 3JIEMEHT MOABECKH KOMAKLIEH 4acTH, KOMAILasl 4aCTb UMEET JIEBbIN
HAIpPaBJSIOIUNA 3JIEMEHT IOJABECKU KOpIlyCa MAIIUHBI U COOTBETCTBYIOIMMN €My IpaBbli
HAIPaBJSIOLNN 3JIEMEHT MOABECKU KOPIYyCa MAILUHBI,

KOPIlyC MAaIIWHbI JONOJHUTEIBHO COAEPXKUT JIEBYIO TOABEMHYIO HAIPaBJSIOLIYIO
IITAHTy KOMAOIIEH 4acTH U MPAaBYK MOABEMHYH) HANpPABJSAIOLIYIO IITAHTY KOMAMOIIEH 4YacTH,
IpUYeM JieBas MOABEMHAs HAMNPABIAIOLIAS IITAHra KOMAOLIEH 4YacTU MPOXOAUT HACKBO3b U
COEIMHEHA C JIEBbIM HAIPAaBJSIOIIUM 3JIEMEHTOM IOABECKH KOMAIOLIEH 4YacTU U C JIEBBIM
HAIPaBJSAIOUM 3JIEMEHTOM IIOABECKH KOPIyca MAllWHbI, NpaBas MOABEMHAs HANPABIIIOLIAS
LITAHra KOMAKIIEeH 4YacTU MPOXOAMT HACKBO3b M COEIMHEHA C MpPaBbIM HAIPABISIOLINM
3JIEMEHTOM MOJBECKH KOMAKOLIEH 4YacTH M C MPABbIM HANPABJSIOLIUM 3JIEMEHTOM MOJBECKU
KOpIyCa MallHHBI,

JIEBBIN MOABEMHBIN T'MAPABIMYECKUI LIWJIMHAP KOMAOLIEH YaCTU U MPAaBbIi MOABEMHBIN
TUAPABINYECKUA LUIUHAP KOMAKIIEW YacTU YCTAaHOBJICHBI MEXAY JIEBBIM HAINPaBISIOIIUM
3JIEMEHTOM MOJBECKM KOMAKINEH YaCcTH M IMPaBbIM HANpPaBJSAIOIIMM 3JIEMEHTOM MOJBECKU
KOMAOIIEH 4acTH, MPUYEM JIEBbIA MOABEMHBIM TMAPABIMYECKUN LWJIMHADP KOMAMOLIEH 4acTh
YCTAHOBJIEH BOJIM3U JIEBOTO HANPABIFOINErO 3JIEMEHTA MOABECKH KOMAKOIIEH YacTH, MpaBbli
NOABEMHBIM TMAPABIMYECKUI LMIMHAP KOMAKOLIEH YacTH YCTaHOBJEH BOJW3M IPABOTO
HaIpPaBJSIIOLIErO 3JIEMEHTa IOABECKH KOMAKOIIEeW 4YacTH, MpPUYEM OJUH KOHEL[ JIEBOro
MOABEMHOIO TUAPABIMYECKOr0 LWIMHAPA KOMAKOLIEH YacTU 3aKPEIUIEH Ha KOPIyCe MAallWHbBI
WM 3aKPEIJIeH Ha KON LIeH 4acTy,

KOIJla OAMH KOHELl JIEBOTO MOABEMHOIO I'MAPABJINYECKOrO LMINHAPA KOMAKOIIEH 4acTH
3aKpeIUIieH Ha KOPIyCe€ MAIlMHBL, MOABEMHAs KOMNAKIas 4YacTh HMEET COEAUHUTEIIbHBIN
HAKOHEYHUK JIEBOIO MOABEMHOIO MACISIHOTO LWIMHAPA, KOIZa OAWH KOHEL IIPaBoro
MOABEMHOIO TMAPABINYECKOrO LUIMHAPA KOMAKIIEH YacTH 3aKPEIUIeH Ha KOPIyCe MAIIWHBI,
NOABEMHAsT KOMAKIIas 4acTb HMEET COECIUHMUTENbHbIH HAKOHEYHUK IIPABOr0 MOABEMHOIO
MACJISTHOTO LWJIMHIPA,

JEBbII TMOABEMHBIM TMAPABIWYECKUN LWIMHAP KONAKOLEH 4YacTH  COAEPKUT
COEAMHUTENbHBIA INTU(PT JIEBOrO MOABEMHOIO MACIHSHOIO IMJIMHAPA, MPAaBbIA IMOIBEMHBIH
THIPABIMYECKUI LWIMHAP KOMAKOLIEH YacTH CONEPKUT COENUHUTENbHBIH ITH(T mpaBoro
NOABEMHOTO MACISIHOTO LWJIMHAPA, MPHYEM COCAUHHUTEbHBIN INTU(T JIEBOr0 MOIBEMHOTO
MAaCJsHOTO LWJIMHIApPA MPOXOAUT HACKBO3b M COEAUHSETCS C JIEBBIM IOABEMHBIM
TUAPABINYECKUM LWIMHAPOM KOMAOLIEH YaCTU U C JIEBBIM COCAUHUTENbHBIM HAKOHEYHHKOM
NOABEMHOTO MACJISIHOTO LWJIMHAPA, a COEJUHUTENbHBIM MMTUQT NPaBOro IMOIXBEMHOIO

MaCJIIHOTO LUJIUHApPA TM[IPOXOAUT HACKBO3b W COCAUHACTCA C IIPpaBbIM MNOABCMHBIM
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TUAPABINYECKUM LIMJIMHAPOM KOMAOIIEH YacTHU U C MPaBbIM COCIMHUTEIbHBIM HAKOHEUHUKOM
MOABEMHOIO MACJISIHOTO LIMJIMHAPA,

IpU 5TOM KOrja HeOoOXOOUMO TOMHSTh KOMAOLIYD YacTh, OHAa OJHOBPEMEHHO
MOJAHUMAETCS JIEBBIM MOABEMHBIM TUIPABIMYECKUM LUJIUHAPOM KOMAKOIIEH YacTH U MPaBbIM
MOABEMHBIM T'MAPABINYECKUM LMJIUHAPOM KOMAKOIIEH 4YacTH, MPUYEM JIEBbIM HANpaBIIsSIOIIUN
BJIEMEHT TIOABECKHU KOpPIyCa MAIlWUHbl TMEPEMELIAeTCs CKOJbKEHUEM BBEPX BIOJb JIEBOU
MOABEMHON HAIpPABJISIFOLIECH INTAHTM KOMAKOLIEeH 4YacTH, IpaBbli HAIPaBJISIOLIUNA 3JEMEHT
MOABECKU KOpPITyCa MAIIWHBI MEPEMEIIAIOT CKOJbKEHUEM BBEPX BIOJb IMPaBOW MOABEMHOMU
HaIpaBJISIIOLIEH [ITAHTY KOMAOUIEH YacTH,

MpUYeM JieBas MOABbEMHAs HANpaBjsAollas LITaHra KOMAawUled 4YacTh U Mpasas
NMOABEMHAs] HAINpaBJsAOLIAs IITAHrA KOMAKIIEH YacTH BBIIOJHEHBI C BO3MOKHOCTBIO
(UKCHPOBATh HAMIPABJICHHUE BJIEBO-BIPABO CKOJIB3SMIEH KOMAKOIIEH YacTH,

IIPU 3TOM JIEBBIM MOJBEMHBIN TMAPABINYECKUN LUIWHAP KOMAKOLIEH 4YacTU U MPaBbIi
MOABEMHBIM THUAPABIMYECKUN [WIMHAP KOMAKOLIEH 4YacTU NOAACPKUBAIOT MNOIABEMHYIO
KOTMAIOIIYIO YaCTh, YTOOBI 00€CIeYnTh CTA0MIBHBIN MOIBEM KOMAKOIIESH YaCTH, BBICOTa KOTIAHHSI

KOHaIOHleﬁ HJaCTH YBCIIUYIUBACTCA UIINU FJ'IY6I/IHa KOITaHUA KOHaI-OH_Ieﬁ HaCTH YBCIINYUBACTCA.
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Cnoco6 aBTOMaruM4ecKoro ynpasneHus Bblpa60TKOﬁ YacTU4YHO
npAMbIM U YaCTUYHO 06paTHbIM XO[IOM, OCHOBaHHBII1 Ha
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