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CYCIIEH3UH OT KHJIKUX KOMIIOHEHTOB, ITPU ATOM (QHIIBTP-NIPECC COIACPIKUT CUCTEMY CHKATHUS, COETUHEHHYIO
C HENOIBWXHON NPIKUMHON IUIMTOH (UIBTp-TIpecca M COACPKAIlyl0 1O MEHBIIEH Mepe OIWH
JIEKTPUYECKUN MTPUBOJ, CXKATHSI, COAECPKAILNHN TUIaHETapHBIA BUHTOBOW y3€J1, U CUCTEMY IIepEeMELICHHUS,
COCJIMHEHHYIO CO CMEIIaeMO MPHKUMHON TUTUTON (QUIBTp-TIpecca U COACPIKAIIYIO M0 MEHbBIIECH Mepe
OJIMH AJIEKTPUYECKUI IPUBOJA NEPEMELICHUS, CONEPKALUI y3€ll peeuHoll nepeaadu, NpuyeM cUcTeMa
CKaTHsI )KECTKO COSIMHCHA C CUCTEMOM MepeMeIIeHIs ¢ 00pa3oBaHUEM, IS KaXKIOW COOTBETCTBYIOIICH
mapbl TPUBOJOB CXKaTHS M IPHUBOIOB MEPEMEIICHHS, OOIIEro MPUBOJHOIO 3BEHA, IMPOXOASIICTO
JIMHEMHO OT HENOJBMHOW INPHKUMHOM IJIUTHI K CMEIIAEMON IPUKUMHON IIJIUTE BIOJb MPOIOJIBHOIO
HanpaBieHus. M300peTeHne 0THOCUTCS TaKKe K KOMIDIEKTY MOICPHU3AIUH TSI (PIITBTP-TIpecca, Coco0y
3aMEHBI CYIICCTBYIOIICH CHCTEMBI CXKATHs M MEpPEeMEIICHUs s QUIBTP-Tpecca, a TakKe K CIocoly
yHOpaBIeHUS PUIBTP-TIPECCOM.
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PWIBTP-IIPECC U KOMIUVIEKT MOJAEPHU3AIINU C)KATHA U
HNEPEMEIEHUA ®PUIBTPOBAJIBHBIX IVIUT AJISA ®UJIBTP-IPECCA

OBJIACTh TEXHHKH, K KOTOPOM OTHOCHUTCS U30BPETEHHE

Hacrosiimee wm3oOpereHne OTHOCUTCA K (PHIIBTP-TIpECCYy M KOMIUIEKTY MOJEPHHU3ALUH
CKaTHsI U TIepeMeleHnsT (PUIbTPOBAIBbHBIX ILIAT Auist prbTp-nipecca. Hacrosimee nzodperenue
TaKXKe€ OTHOCHTCSI K CIIOCO0Y yIpaBieHHst (PHIBTP-IIPECCOM B CIIOCO0Y 3aMEHBI CYLIECTBYIOIIECH

CUCTEMBI CIKaTHs U TIepeMeleHus B (UIIbTp-Tpecce.

YPOBEHb TEXHUKHU

Cornacao ogHOMY CIOCOOY (PUITBTPALIUH CYCIIEH3HH, COIEPIKAIINUX OTHOCHTEIBHO BBICOKUE
KOHLICHTPAL[MH TBEPIbIX BEINECTB, HCIONb3YIOT YCTPOHCTBO, M3BECTHOE Kak (HbTp-mpecc,
KoTOpOe paboTaeT Mo MPUHLUHUMY (QUIBTPALK BbITECHEHHEM. B (pubTp-nipecce HCMOMb3YIOT Psi
(HITBTPOBAIBHBIX ILJIUT, PACTIONOKEHHBIX PSIIOM APYT C APYTOM, MPU 3TOM Ha (PUIIBTPOBAJIbHBIE
IUTUTHI OKA3bIBAIOT IABJICHUE 3aKPBIBAHHs, O0ECMEUUBAIOLIEe TePMETHYHOE COCAMHEHHE IUIUT
apyr ¢ npyrom. CyCrneH3H0, TaKyl0 Kak MHHEpajbHas CYCHEH3Usl WIM IIyJIblla, BBOAST Yepes3
BIIyCKHOE OTBEPCTHE, U OHA 3aIIOJIHSET BCE OTAENbHbIE IPOCTPAHCTBA, (PUIIBTPOBAIbHBIE KAMEPHI,
MEXy KaKIOH mapoi (pHIIbTPOBAJIBHBIX TUTUT, U YaCTh JKUAKOTO KOMIIOHEHTA, TIPEICTABISIIOLIYIO
cobol (uubTpar, yAAISIOT. 3aTeM MPHUBOASIT B JeHCTBUE (PUIBTPYIOIIHE MeMOpPaHBbI
(UIBbTPOBANIbHBIX KaMep ISl MPECCOBaHUs OT(UIBTPOBAHHOrO ocanka. Ilocie 3Toro BBOIST
CXKaTbIil BO3AYX WM ra3, JUOO JKUAKOCTh IJIsi BbIBENEHHs OoJjiee KUAKOrO KOMIIOHEHTA MyTeM
BBITECHEHHUS, B PE3YJIbTATE YErO OCTAETCs TBEPAOE BELIeCTBO. TBepAbIil (GUIBTPAT HATIPABJISIOT K
BBIITYCKHOMY OTBEpPCTHIO, /i€ MPOUCXOAMT ero Bbirpy3ka. Ocaliok M3 TBEPAbIX YaCTHII,
OCTABLIMICS B KaXKIOM OTAEJIbHOM MPOCTPAHCTBE MOCJE BBIMOJIHEHHOTO LHKJIA (DUIBTPALHH,
TOJIKEH OBITh YAANEH B XOZ€ MOATOTOBKH K CICAYIOIEMY UKy (PHITBTPALHH.

TpanunuoHHble (UIBTP-NIPECCH, KaK MPABHIO, YKOMIUIEKTOBAHbI THUIPABIMYECKUMHU
LIJIMHAPAMHU, TIPeIHa3HAYEHHBIMH JJIsl BHIIOJHEHHS OMepaLuil MepeMeLIeHns] 1 3aKPbIBaHHS B
¢unbTp-npeccax. B mokymenre W02009/079673 onmcan Takol (uUIBTp-TIpecc, ComeprKarquit
(UIBTPOBAJIbHBIE TUIUTHI, U MPHKUMHYIO IUIHTY, KOTOPYIO MOXKHO NepeMellaTh MOCPEACTBOM
TUAPABIMYECKOTO LIIJIMHAPA, YCTAHOBJIEHHOIO HA OTAENBbHON CKONB3ALIEH KapeTke, U KOTopas

o0ecrieunBaeT mprkaThe (UIBTPOBAJBHBIX IUIUT APYr K JPyry B Iporecce (QpuibTpaLum.
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Cxonp3siast KapeTka MOXKeT MepeMeIaThCs IOCPEACTBOM IPUBOJHOTO y3J1a, YCTAHOBJIEHHOIO Ha
TIAHHOM KapeTke, TeM caMbIM, 00ecreunBasi OTKPbIBAHHE U 3aKPbIBAaHUE y3J1a (PUIBTPOBAIBHBIX
IUJINT.

TpaguuuoHHBIE CHUCTEMBl NEPEMELIEHUs] U CKaTHs HMEHT psAj HEeJOCTaTKOB. Takum
o0pa3oM, B JTaHHOH 00JIACTH TEXHUKH CYIIECTBYET NOTPEeOHOCTh B ycOBepIIeHCTBOBaHUH. Kpome
TOT0, MHOTHE (PUIIBTP-TIPECCHI, KOTOPBIE YKe UCTIONb3YIOTCS HA PA3JINYHBIX O0bEKTaX, HAIPUMED,
B TOPHONOOBIBAIOIIEH NPOMBIILIIEHHOCTH U T.JA., (YHKIHMOHUPYIOT YAOBJIETBOPUTEIBHO BO

MHOI'UX OPYTHUX aCIICKTax.

CYINHOCTD U30BPETEHM A

3amaueil HacTOSIIEro N300PETEHUs SBISIETCS YMEHBIICHNE, OTPAHUYEHHIE UIIH YCTPAaHEHHE
OOHOro WiHM Oojiee M3 BBILIEYKA3aHHBIX HEAOCTATKOB B JAHHOW OOJIACTH TEXHHKH, & TaKXkKe
OTHENbHBIX HENAOCTATKOB MJIKM JIOOOH KX KOMOWHALIMHM, M pELIeHHe MO MeHbIIeH Mepe
BBILIEYIOMSHYTOH MPOOJIEMBI.

CornacHo nepBoMy acrlekTy, YKa3aHHbIE U APYTHe MPOOJIEMBbI PELIEHbI IIOJTHOCTHIO WIIH T10
MEHbIIEH Mepe YaCTHYHO MyTEeM IPUMEHEHUs KOMIUIEKTa MOJEPHU3ALMUN CXKaTuil U
nepemeneHns GUIbTPOBAIBHBIX TUIUT U QUIBTP-TIpecca,

npudeM (QUIBTP-IpecC COAEPIKUT HEMOMBI)KHYIO NPWKUMHYIO IUIMTY, CMEIIaeMYIo
OPWKHUMHYIO TUIMTY W (UIBTPOBAJIbHBIE IUIUTHL, OPHUEHTUPOBAHHBIE NEPIEHIUKYJISIPHO
NPOJOJIBHOMY HAIPABJICHUIO (QUIIBTP-IIpEcca, MPU STOM YKAa3aHHBIH KOMIUIEKT MOAEPHU3ALMH
COIEPIKUT

HEMOJBI)KHYIO ONOPHYK) KOHCTPYKLMIO, BBIIOJHEHHYH) C BO3MOXKHOCTBIO COCIMHEHUS C
HEMOJBY)XHOW NMPUKUMHOM IUIUTOH,

CMEIIAEMYI0 OMOPHYIO KOHCTPYKLUIO, BBINOJHEHHYIO C BO3MOXHOCTBK) COEAMHEHHUS C
YKa3aHHOM CMeIaeMON NPUKUMHOM IUIUTOH,

CHUCTEMY C)KaTHsl, COEIMHEHHYIO C HEMOABUKHON OMOPHON KOHCTPYKIMEN U COAEPKAIIYIO
IO MEHBIIEH Mepe OAMH JJIEKTPUYECKUN MPUBOJ CKATHUsA, COAEP KA MJIAHETAPHBIA BUHTOBOU
y3€eJ1, IPUYEM CHCTEeMa CXKAaTHUsl BBITOJIHEHA C BO3MOXHOCTBIO MOAAYM JABJICHUS 3aKPBIBAHUS K
(UIBbTPOBANBHBIM TUTUTAM, U

CUCTEMY MEpPEMELIECHUs], COCAUHEHHYI) CO CMELAeMON OMNOPHOM KOHCTPYKLHUEH U
COZEpKAIIYIO [0 MEHbIIEH MEPE ONMH 3JIEKTPUIECKUI MPUBOJ IEPEMELEHNUs], COAEPKALIUN y3€
peedHon nepenayu,

IIPY 5TOM CHCTEMA CXKaTHsI JKECTKO COEIMHEHA ¢ CHCTEMOH NepeMeLIeHNs ¢ 00pa30BaHHEM,

AJIA Ka)K)_IOI\/'I COOTBeTCTBYIOH_Ieﬁ nmapbl NpUBOAOB CXKATUA U MPUBOAOB NEPEMCIICHUS, O6I.I.[€FO



MPUBOAHOIO 3BEHA, MPOXOMALIErO JHWHEHHO OT HENOABH)KHOW ONOPHOM KOHCTPYKLMH K
CMEIIaeMOU OMOPHON KOHCTPYKLMHU BAOJb MPOAOIBHOIO HAIIPABJICHUS.

IIpennoskeHHbI KOMIUIEKT MOAEPHU3ALMU MOXKET HMETb IPEUMYLIECTBA, MOCKOJBKY
HIO3BOJISIET 3aMEHHUTD TPAAULIMOHHBIE YCTPONUCTBA (PHIIBTP-TIpecca, MpeAHa3HAUE€HHbIE TSI COKaTUS
U TepEeMELICHUs], YCTPOMCTBOM AJIA CXKaTHsl M MEPEMEINEHUs] C IMOJHOCTBIO 3JIEKTPUYECKUM
npuBonoM. Takum o0pazom, OoJblIe He HY3KHO MPUMEHSTh THAPABINYECKUE CUCTEMBI, B KOTOPBIX
IUIA TIepEeMELIeHHs] CMeIaeMOl MPUKUMHON TUIUTBHI UCTIONB3YIOT THAPABINYECKUE LUIHHIPDL.
3amMeHa ruipaBINueCcKON CUCTEMBI SJIEKTPUUECKOI CUCTEMON UMeeT psAf peumyLiecTs. Bo Bpemst
nepemMeneHnss (PUIbTPOBAIBHBIX IUIUT B TPAIULUOHHBIX (UIBTP-TIpeccax mansi padoTsl
TUAPABIMYECKUX LWIMHAPOB HCIONB3YETC HM30BITOYHOE KOJUYECTBO MAcia, MOCKOJBbKY Ha
NPOTSDKEHUH BCErO XOAa THAPABINYECKHE LMIMHAPHI paboTalOT ¢ OAMHAKOBOW MOIIHOCTBIO.
Kpowme Toro, ucrnonb3oBaHue OOJIBIIOrO KOJMYECTBA Macjia HAHOCUT BPeJ OKpYJKarollel cpene,
TUAPABIMYECKOE MACIO SBJSIETCS OPOTOCTOSINUM, a oOOpalieHue ¢ MacioM Tpedyer
JIOTIOJIHUTENIbHBIX TpyAo3aTpar. bonee Toro, B ciydae yTeukd Macja KOHEYHbIH NPOAYKT,
MPEICTABIISIFOIIINA COO0H OTPUIBTPOBAHHBINA OCAIOK, MOXKET OBITh 3arpsi3HeH. TakuM 00pa3om,
NPEJIOKEHHBIN KOMIUIEKT MOJEPHH3ALUH OCOOEHHO BBITOAECH TEM, YTO JJisi ero paboTel He
TpeOyeTcst Macyo u, CIeOBATEIbHO, OH SIBJISETCS SKOJIOTHYECKH O€30MacHbIM ISl OKpYIKaroIei
Cpenbl.

B TpaguumoHHBIX  QUIBTp-Tpeccax  Mpouenypa  OTKPBIBAaHHS U 3aKpbIBAHUS
(UIBTPOBANBHBIX IUIUT OTHHMAET MHOTO BPEMEHH, MOCKOJBKY OOJbIIOe KOJIUYECTBO Macia
HY>KHO IepeKavynBaTh MO TPyOOIPOBOAAM U TPYOKaM Ui MOAAYH B THAPABINYECKUE LIVITHHIPHL.
B 4acTHOCTH, OTKpbIBaHHE U 3aKpbIBaHHE (PHIBTPOBAIBHBIX TUIUT C UCTIOJIb30BAHHEM LIMJIHHIPA
11 3aKPBbIBaHMS OTHUMAET 3HAYUTENbHOE KOJIMYECTBO BPEMEHH, ITOCKOJIbKY YKa3aHHbBIN LUITHUHID
NpeAHa3HAYEeH NI CO3/IaHUSl BBICOKOTO IABJIEHUS 3aKPbIBAHUS, a HE OBICTPOTO MEpeMeIeHus
nopiuHs. Kpome Toro, eciu st OTKpBhIBaHUS (PHIIBTPOBAIBHBIX TUTUT UCTIONB3YIOT LHJIHHIAP AJIS
3aKpbIBaHUS, O0BEM HAJIABIMBAHUS OTPAHUYEH, TOCKOJIBKY MOKET OBITh BBIITOJIHEH TOJBKO OUH
OrpaHUYEHHBIN XOA IIUHAPA. JIMMHHBINA X0 IIMHAPA Takke TpeOyeT OONBIIOro KOJINIecTBa
Macia, U OOJbIIME IJIOMIAAN TMOPIIHEBOTO IITOKA LMJIMHAPA AJIS 3aKPBIBAHHS TMOIBEPIKEHBI
3arpsi3HEHUIO BCJIEACTBHE BBINAJEHUS OTQHIBTPOBAHHOTO oOcanka. bojee Toro, IIMHHBINA
NOPIIEHb CO3/1aeT MEXaHWYECKHe MPOOJIEMBI, TOCKOJIbKY BEC TOPLIHSA MOXKET IPHUBECTH K
OTKJIOHEHHIO MJIM U3THOAHUIO TTOPLITHS.

Opnako nnsi QuibTp-ipecca, OOOPYIOBAHHOTO — MPEIJIOKEHHBIM  KOMILIEKTOM
MOZIEpHU3ALNH, KaK IepeMelleHne (QUIbTPOBAIbHBIX IUIUT, TAK U OMNepanus MX 3aKpbIBAHUS

OCYHIECTBIIAIIOT C HUCIIOJIB30BAHUEM JJICKTPUYCCKOr'O IMpUBOAA. Taxum O6p&30M, 3HAYUTCIIbHO
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COKpAILEHO BpeMsi, HEOOXOIMMOe JUTsl 3aBEPIIEHHS TIOJTHOTrO padoyero HUKIa. ITO CBA3AHO C TEM,
YTO CMellaeMas TMPWXKHUMHAs I[UINTa [OPUBOAUTCA B JEHCTBUE OTHEJBHOM CUCTEMOM,
npeAcTaBisIomell coOol cucreMy ImepeMelieHus, Koropas obOecrednBaer 0Oojee BBICOKHE
CKOPOCTH TPU MepeMelieHnd QUIbTPOBATBHBIX IIUT MEXKIY OTKPBITHIM MMOJIOKEHUEM, B KOTOPOM
NPOUCXOAUT WX OYUCTKA, U 3AKPBITBIM TMOJOKEHHEM, W HAoOOpOoT. B 4acTHOCTH, CKOPOCTH
CMeLIaeMOi MPHKUMHOU TUTHTBI MOKET ObITh PEryJIHPYEeMOi U MEPEeMEHHOM, TaK YTO yKa3aHHas
TUTUTA MOKET MEePeMeNaThCsl BIOJIb OOKOBBIX 0alOK (PUIbTp-Tpecca ¢ pa3IudHONW CKOPOCTHIO B
3aBHCHUMOCTH OT OOCTOSITEIIbCTB.

Kpome Toro, mpu 3ameHe TPaAULIMOHHBIX PELIEHUH, MCTOJb3YEeMbIX B CYIIECTBYIOIIHX
bunapTp-npeccax, Ojaromapsi MPeNIOKEHHOMY KOMIUIEKTY MOJEPHU3ALMNA MOXKET OBbITh
o0ecrieyeHa CyIecTBeHHast SKOHOMUS SHEPTHH, TIOCKOJIbKY M CHUCTEMa NEPEMELICHHsI, U CUCTEMA
CXKATHs UMEIOT SJIEKTPUYECKHi TmpuBoA. Emie OaHUM NpeuMymecTBOM MPEeasIOKEHHOTO
KOMIUIEKTa MOJEPHH3AINU, UCIONBb3YEeMOro B (DHIIbTp-TIpEcce, SIBISIETCS TO, YTO KOJHYECTBO
(UIBTPOBAIBHBIX IUIUT MOXKET OBITh MPAKTHYECKH HEOTPAHUYEHHBIM. DTO CBSI3aHO C TE€M, YTO
nepeMernieHne  (QIIbTPOBAJBHBIX  BBIMIOJHSIOT C  TOMOINBID CHUCTEMBI  TEPEeMEIIeHUs],
BBITIOJIHGHHON Ha 0ase y3na peedHoll mnepenmaud. J[aHHOe pelieHHe MO3BOJISIET YCTAHOBUTH
npuBogHOW OJyiok (OJOKHM) Ha CMelmaeMol OMOPHOW KOHCTPYKIMH, YTO, B CBOI O4Yepelb,
TIO3BOJISIET MEPEIBUTaTh CMEIAEMYI0 MPHKUMHYIO TUIUTY C BBICOKOH CKOPOCTBIO BJIOJIb OOKOBBIX
Ganok. ITockonmbKy NpHUBOMHOW OJNIOK COAEPIKUT 3JEKTPOABHraTelb, TO IO CPABHEHUIO C
TPAIULMOHHBIMH (DUIIBTP-TIPECCAMH, B KOTOPBIX MAJISI MEpeMeIeHus] (PUIbTPOBAIBHBIX TUIUT
HCIIONIb3YIOT THAPABINYECKUE UINUHAPBI C OTPAHUYEHHON MOLTHOCTBIO, OJJABAEMYI0 MOLITHOCTD
U CKOPOCTh TIEPEMEIIEHHsI MOKHO JIETKO PEryJUPOBaTh COMMIACHO KOJMYECTBY (DUIBTPOBAIBHBIX
TUTHT.

Jlpyroe mpeumymiecTBO MPeaiOKEHHOrO KOMITJIEKTa MOAU(PHUKAIUNA COCTOUT B TOM, YTO
YCUJIMSI, OKa3blBaeéMble HAa CMELIAEMYI0 OINOPHYIO KOHCTPYKLUHMIO (W, CIIeIOBaTENbHO, Ha
CMeIaeMyI0 MPIKUMHY O IUTUTY) CUCTEMOH MepeMeleHus, OyayT KOJUTHHEAPHBI B POCTPAHCTBE
YCUJIMSIM, OKa3blBAEMbIM Ha CMEINAeMyI OMNOPHYK KOHCTPYKLMIO (M, CJIEOBATENbHO, Ha
CMeIaeMyI0 MPIKUMHYKO TUINTY) CUCTEMOHN CxkaTusi. JJaHHOe NpeuMyInecTBO 00eCrnevunBaeTCs
Onmaronmapsi T€OMETPHYECKON KOH(pHUryparmuu oOIIero MPUBOIHOTO 3BEHA, KOTOPOE MPOXOIUT
JUHEHHBIM 00pa3OoM OT HEMOJBIKHOW OMOPHOW KOHCTPYKLMU K CMEIIaeMOil OMOPHOM
KOHCTPYKIIH BIOJIb IPOJIOJILHOTO HAIIpaBieHus. B pe3ynbraTe MOKHO yIyHIIUTE U 00€30TIacHTh
YIIPaBJICHUE CMELIEHUEM CMEIaeMON NMPUKUMHON IIUThL. Kpome Toro, 310 nNo3BOIsET CUCTEME
nepeMerieHrs padoTaTh B KaueCTBE MeXaHH3Ma OJIOKMPOBKH, C MPEAOTBPAILEHUEM CMEIICHHS

CMEILaeMOM OMNOPHOW KOHCTPYKLIMM OTHOCUTEIBHO CHUCTEMBbI IepeMelneHus. bnaromaps



OJIOKMPOBAHUIO IBIKEHHUS y3J1a PEEUHOH Mepenayuu, HampuMep, ¢ IOMOIIBI0 MPENyCMOTPEHHOM
TOPMO3HOM CUCTEMBI, IEUCTBYIOLIECH HA YKAa3aHHbBIN y3€J1, CMeLlaeMasi IPUKUMHAs IUINTa MOXKET
yIep>KUBaThC B (PUKCHPOBAHHOM ITIOJIO)KEHHUH OTHOCUTENIBHO CHUCTEMBI INEPEeMEIleHUs BIOJb
TOYHO TOMW K€ JINHUH, BAOJIb KOTOPOH HANpaBJICHbl YCUIINA, OKa3bIBAEMbIE CUCTEMOH CXKaTHsl BO
BpeMsi CKaTUsl QUITbTPOBAIBHBIX ILJIHT.

JlpyrumM npeuMyleCTBOM MPEAJIOKEHHOTO KOMILIEKTa MOAEPHU3ALUU SBJIETCS TO, YTO
HaJMure OOIIMX TPUBOIHBIX 3BEHBEB YIPOINAET H3TOTOBJCHHWE KOMILUIEKTAa, a TaKXKe ero
YCTAaHOBKY Ha ¢uibTp-nipecce. [laHHOe mnpenMymecTBo OOYCIOBIEHO TEeM, YTO CHCTEMa
nepeMeneHnss U CUCTeMa CXKaTHs OyAyT SIBISThCSA IO CYLIECTBY ABTOHOMHBIMH, TO €CTb,
NPEJIOKEHHBIN KOMIUIEKT MOJIEPHU3ALIUH MOXKET paboTaTh U O3 YCTAHOBKH Ha (QHUIBTP-TIpecce.
ITocKOJIBKY CHCTEMa CIKATHsI HANPSMYK0 COENMHEHa ¢ CHCTEMON NepeMeIleHHs] B BHe O0Iero
NPUBOJIHOTO 3BEHA, MEXAaHUUECKHE YacTH, 0Opa3yromue yKkazaHHoe odliee MpUBOJHOE 3BEHO, HE
TOJDKHBI OBITh (Pr3MUecKuM 00pa3oM COEOUHEHbI C (QUIBTP-TIPECCOM. IJTO O3HAYAET, YTO
MEXAaHMYECKHUE YaCTU TAaKXKe MOTYT ObITh HM3TOTOBJIEHbI U COOpaHbI BMECTE C OIOPHBIMU
KOHCTPYKIUSIMH B OTCYTCTBUU (pUIIBTp-TIpecca.

TepMuH «COEAUHEHHBIN» CIEAYET TOJKOBATh B IIMPOKOM IMIOHUMAHUU, B TOM CMBICIIE, YTO
JAHHBII TEPMUH HE HCKJIIOYAET HCIOJIb30BAHUS TPOMEXYTOYHBIX DSJIEMEHTOB WM Y3JIOB,
PACTIOIOXKEHHBIX MEKAY COCAUHAEMBIMU JIEMEHTAMU. DTO 3HAYUT, YTO B HEKOTOPBIX BAPHAHTAX
BBINTOJIHEHNsI HETIOJIBUYKHASL OTNOPHAsl KOHCTPYKLUS MOXKET OBITh BBINOJIHEHA C BO3MOXKHOCTBIO
HENOCPEACTBEHHOIO MPHUKPEIUIEHUs] K HEMOABM)KHOW MPWKUMHOW IUINTE, HAIpUMep, C
UCIIONIb30BaHHEM OOJITOB MJIM BUHTOB. B abTepHATHBHBIX BAPHAHTAX BBIIIOJHEHHSI HEMOABIIKHAS
OMOpHAsi KOHCTPYKIMSI MOXKET OBbITh BBINOJHEHA C BO3MOXKHOCTBIO HEMOCPEICTBEHHOI'O
NIPUCOEUHEHNs] K JOINOJHUTENBHOMY 3JIEMEHTY WIH Y3Jy JONOJHUTEIbHBIX 3JIEMEHTOB,
PacnoIOKEHHOMY MEXy HENMOABM)XHOW OMOPHOM KOHCTPYKLIMEHW U HEMOABWXXHOW MPH>KUMHOU
nuToNd. Takue NONOJHUTENBbHBIE 3JIEMEHTHI WIH y3€] AONOJHUTENbHBIX 3JIEMEHTOB MOKHO
WCIIOJIb30BaTh, HAIIPUMED, [JIs1 YTJIOBOM PETyJUPOBKU HEMOABHUKXHONW NMPUKUMHOM MIUTHL TO ke
CcaMO€ OTHOCHUTCS K CMEILa€MOI ONMOPHOM KOHCTPYKLIMH U CMELAEMON MPU>KUMHOMN IIJIUTE.

OOfmee npuBOJHOE 3BEHO HA NEPBOM KOHLIE COCAUHEHO C HETOABHXKHOW OMOPHOM
KOHCTPYKLMEHN, & HA BTOPOM KOHIIE COEIMHEHO CO CMEILIAEMO ONMOPHOM KOHCTpyKUMen. Takum
oOpaszom, oOlnee NMPUBOAHOE 3BEHO CBSI3BIBAET HEIOIBIIKHYIO OIOPHYIO KOHCTPYKLHIO CO
CMeIaeMoil OmopHOW KOHCTpykiued. He creayer cuurath, uTo oOIlNee MPUBOIHOE 3BEHO
COZEPIKUT BCE YaCTU CHCTEMBI CXKAaTUS W/WIN cucTeMbl nepeMerenus. OO1ee NprUBOIHOE 3BEHO
IpeAcTaBisieT cOO0M reOMeTPUYECKYIO JIMHEHHYIO YIUTMHEHHYIO YacTh, OOPa30BaHHYIO YaCTAMU

CHUCTEMBbI C3KATHUs WU CUCTEMBI NEPEeMEIICHUS. I[pyme YaCTH CUCTEMBI CXKATHS U/ U CUCTEMBI
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nepeMeleHNs] MOTYT ObITh PACIIONIOKEHBI B IPYTOM MECTE.

Kaxnass wu3 HENOABMXKHOW NPWKUMHOW IUIMTBI M CMEIIAEMOW NPWXKUMHOW IJIUThI
PAacIoNOKeHa TAKUM 00pa3oM, YTO MPOXOIUT IO CYLIECTBY BEPTHKAJIBHO. DTO MOAPA3yMEBAET,
4YTO Kakaas (pUiIbTpOBaibHAs IUIMTA U3 (PUIBTPOBAIBHBIX IUIMT TAKXKE PACIIONIOKEHA TaKUM
00pa3oM, YTO MPOXOAUT MO CYIIECTBY BEPTUKAIBHO.

Cucrema cxatusi, CBsI3aHHas C CHCTEMOH IepeMeIleHUs, MOXKET COAepKaTb CUCTEMY
C)KaTHsl, HEMOABUKHO WJIM JKECTKO MPUKPETUIEHHYIO K CHCTeMe NepeMeLeHHsI.

Cucrema cxaTusi ¥ CUCTEMa MepeMEIEeHUs] MOT'YyT 00pa30BBIBATh 110 MEHbBIIEH Mepe YacTh
CMEINAIOIIEro yCTPONCTBa (UIBTp-TIpecca. YKa3aHHOE CMEIIAIolee YCTPOMCTBO MOXKET
CBSA3BIBATb HEMOJABW)XHYIO OINOPHYK) KOHCTPYKLMIO CO CMEIA€MON OMNOPHON KOHCTPYKLMEH.
CMmermaromiee yCTPOMCTBO MOKET OBITh BBITIOJHEHO C BO3MOXKHOCTBIO IMOJIBOJIA KHHETUYECKOH
SHEPrUU K CMELIAeMON OMNOPHOM KOHCTPYKLUHUHU IJIs MEPEeMELIEHUs CMELaeMON NPWKUMHOU
IUTUTHI BJIOJIb MPOZIOJIBHOIO HampasieHus. JpyruMu clioBamMH, CMeLIarollee YCTPOHCTBO MOXKET
COJIEP>KaTh CUCTEMY C3KaTHUsS U CUCTEMY IlepeMeLEeHUs.

HenonswxkHas onopHasi KOHCTPYKLUS MOKET COAepkKaTb OAMH 3JIEMEHT, HO B KauecTBe
aNbTEPHATHBBI MOJKET COZIEPIKaTh OoJjiee OHOrO ayeMeHTa. CMmelaemMast OTIOpHasi KOHCTPYKIIHS
MOXET COAEPIKATh OAMH 3JIEMEHT, HO B KAUeCTBE aJIbTEPHATHUBBI MOKET COAEePkKaTh O0iee OHOTO
3JIEMEHTA.

@unbTPOBAIBHBIE IUIUTHI MOTYT OBITh OPUEHTHUPOBAHBI MO MPSIMBIM YIJIOM OTHOCUTEJIBHO
IPOAOJBHOIO HANpPAaBJIEHUS W PACHPENENEHbl BAONb MPOAOJBHOIO HANpPaBICHUS MEXAY
HETIOJIBYDKHOM NMPYKMMHOMN TUTUTON M CMeIaeMOH NPIKUMHOM TUTUTOH (UIIbTp-Tpecca.

Cucrema CokaTHsi W/MJIH CUCTEMa TIePEMELISHHSI MOTYT OBITh BBIITOJHEHBI C BO3MOXKHOCTBEO
CMELICHHs CMELIaeMOM MPUKIUMHOM TUTUTHI IyTeM NpeoOpa30BaHus BPAIaTeIbHOTO IBUKECHUS B
JIMHENHOE JIBU)KEHHE.

Cucrema cCxaTusi MOXET OBITh BBINOJIHEHA C BO3MOMKHOCTBEO —MpeoOpa3oBaHUs
BpAaLLATEJIbHOTO JIBUKEHUS B yCHIINE, IeHCTBYIOlIee B 0CeBOM HarpaBieHHH. CUCTeMBbI CxKaTHs
MOXET OBITh BBITIOJIHEHA C BO3MOKHOCTBIO IIPE00Pa30BaHMs BPAIIATENIbHOTO IBUKEHHS B TATOBOE
yCuiMe, AENCTBYIOLIEE B OCEBOM HAIIPAaBJIEHUH, WU TOJIKAOIIEE YCUIINE, NEHCTBYIOIIEE B OCEBOM
HanpaBJIEHUU.

Cucrema nepemMenieHUst MOKET OBITh BBITTOJHEHA ¢ BO3MOKHOCTBIO CMEILEHHS CMEIaeMOi
NPWKUMHON TUTUTHI B OTBET HA BPALIAaTEIbHOE JBMIKEHUE 10 MEHBILIEH Mepe OIHOro 3y04aToro
KOJIECA y3JIa PEEYHOU NepeavH.

Cucrema cxatus MOXET OBITh BBIOJIHEHA C BO3MOXKHOCTBIO CMEINEHUs CMeIaeMoi

HpH)KHMHOﬁ IJIUTHI NYTEM IEPEMEILIICHUSA YKaSaHHOﬁ IJIUTHI B OTBET HAa BPALIATCJIBHOC ABUKCHUEC



MJIAHETAPHOIO BUHTOBOIO y3JIa.
Cucrema coxaTHsi W/UIHM CUCTEMA NIEpEMEIEHUs] MOXKET ObITh BBITIOJHEHA C BO3MOKHOCTBIO
MOABOJA KMHETUYECKOW JHEPrud K CMELIAeMOM OINOPHOM KOHCTPYKLMH Uil CMEILECHUs
CMEILAeMOM MPWKUMHOM IUIUTBI BAOJb NPOJAOJBHOIO HANPABJICHUS, MyTEM CO3JAHUS YCUIIUS,
AEMCTBYIOLIErO Ha CMELIAEMYI0 OMIOPHYIO KOHCTPYKLIMIO B OCEBOM HAlpPaBICHUMU.

[InaHerapHblli BHHTOBOH y3€l  BBIIIOJHEH C  BO3MOJKHOCTBIO — MPeoOpasoBaHHUS
BpPALIATEIbHOTO JABIKEHHS B JIMHEHHOE ABM)KEHHE M OCOOCHHO MOAXOAMT ISl UCTIOJb30BAHUS B
TaKUX OOJIACTAX MPUMEHEHHUs], KOTOPbIE OTIIMYAIOTCS BBICOKOH TOYHOCTBIO, OBICTPONEHCTBHEM,
BBICOKUMH HAarpy3KaMmH, IJIUTEIbHBIM CPOKOM CIY>KOBI M HHTEHCHBHOCTBIO, HANpPUMEp, IS
UCTIONb30BaHMsI B ruibTp-nipecce. COOTBETCTBEHHO, BpAIATEIbHOE BUKECHUE, MEPEaaBaeMoe
IJTABHOMY Pe3b0OBOMY Baily, MpeoOpas3yercsl B yCHIIue, AEHCTBYIOIIee B OCEBOM HAIlPABIICHUM.
Takum oOpazom, Tpedyemoe naBiIeHne 3aKpbIBaHUS, HEOOXOMMOE ISl CIKaTHs (PUITbTPOBAJIbHBIX
IUTUT, MOXKET OBbITh OOECIIEYEHO SJIEKTPONPUBOAHBIMU CPENCTBAMH BMECTO T'HIPABIMYECKUX
LWJINHJPOB.

CwMmeliaemasi OmMoOpHasi KOHCTPYKLUS MOXKET COAepXkaTb IO MeHblled Mepe OAMH
HaNPaBJIAIOLINHI 3JIEMEHT, IPEeJHA3HAYEHHbIN [ B3aUMOAENHCTBUS NIPU CKOJIB3ALIEM ABUXEHUU
C COOTBETCTBYIOLIUM OJJHUM U3 OOLINX MPUBOJHBIX 3BEHbEB. Y KA3aHHBIN 110 MEHbIIEH Mepe OUH
HANpPAaBJISIOLUINN 3JIEMEHT MOXKET UMeThb LMIuHApudeckyro ¢opmy. Ilo meHbiiel mepe omuH
HAIpPaBJISIIOLINHA 3JIEMEHT MOKET UMETh CKBO3HOE OTBEPCTHE IS IpHeMa OOIIero MpHUBOIHOTO
3BeHa. Ilo MeHbIIeH Mepe OIMH HANpPABISIOIUN SJEMEHT MOXeT OBIThb PacIONiOXKEH Ha
CMeLIaeMOil OMOPHOW KOHCTPYKLUH TakuM 00pa3oM, 4TOOBI MOAAEpKUBATh (PUKCHPOBAHHOE
yIJOBOE COOTHOIIEHHWE MeXAy OOIMMM MPUBOAHBIM 3BEHOM U CMEIIAEMOUW OMOPHOMH
KOHCTPYKLIMEH HE3aBUCUMO OT IIOJIOKEHUSI CMELIAeMOM OINOPHOW KOHCTPYKLMU BIOJb
MIPOJOJIBHOIO HAIIPABJICHUS.

Cwmeriaemast IpHKUMHAS [IJIUTa MOXKET MEPEHOCUTHCS ONTIOPHOM KapeTKOH, BBITOJHEHHOMN €
BO3MOJKHOCTBK) JIMHEMHOIO CMEUIEHUs BAOJb MPOAOJBHOro HampasieHus. llepemermnenue
OMOPHOW KAapeTKH MOKET ObITh O00ECHeYeHO TPYNIOH OMOPHBIX KOJEC, KATSAIIHMXCS [0
NPOXOISIINM B MPOAOJILHOM HampasiieHHH OOKOBBIM Oajnkam (unbTp-npecca. CrnenoBaTenbHo,
OMNOpHAasi KapeTKa MOXKET MNOAAEPKUBATL U MIEPEHOCUTh CMEIAEMYIO NP>KUMHYIO TUIUTY. Takum
o0pa3oMm, MOHSTHO, YTO CMellaeMasl OMNOpHAas KOHCTPYKIMS MOXKET ObITh CKpeIuleHa WU
COEIMHEHA HENMOCPEACTBEHHO CO CMELAeMOM MPUKUMHOHN IUIUTOM, KOTOpasi, B CBOK O4Yepelb,
MOKET IEPEHOCUTBbCSI ONOPHOM KapeTKOW. B kadecTBe albTepHATHUBBI, CMELIaeMasi ONOpHas
KOHCTPYKIUSI MOXKET OBbITh CKpEIUIeHa WIM COSANHEHA HETTOCPEICTBEHHO C OTIOPHOM KapeTKOH.

CornacHo HEKOTOPBIM BapHUaHTaM BBIMIOJHCHUA CUCTEMA CXKATHUA COACPIKUT ABAa MPUBOAA



CKaTHsl, a CUCTEMA TMEePEMELIEHUsI CONEPIKUT J1Ba MPUBOA MEPEMEILECHUs], KaXXIbIi U3 KOTOPBIX
PacIoJIOXKEeH TaKuM OOpa3oM, YTO MPU YCTAHOBKE Ha (PUIIBTP-TIPECCe COOTBETCTBYIOLINE JIBA
OOIMX TPUBOAHBIX 3BEHA, OOPA30BAHHBIE COOTBETCTBYIOIIUMU IapaMU IMPUBOIOB CXKATHUS U
NPUBONIOB TEpeMeIleHus, OyayT pPachoJIOKeHbl Ha MPOTHBOMOJOXKHBIX OOKOBBIX CTOPOHAX
¢unpTpa mpecca.

DT0 MOKeT OBITh MOJIE3HBIM, TOCKOJIBKY TMO3BOJISIET OOecreduTh Ooyiee paBHOMEPHOE
pacrnpeneneHue yCHUIHN 10 CPAaBHEHUIO ¢ BAPHAHTAMU BBITIOJHEHHS, B KOTOPBIX MPEAYCMOTPEHO
TOJIBKO OJTHO O0Illee MPUBOIHOE 3BeHO. bojiee paBHOMepHOe pacnpeeieHne YCUIUA TTO3BOJISIET
UCTIOJIB30BaTh OoJiee JIETKHe U MPOYHbIE MEXAHUYECKUE JIETANN, 4 TAKXKE CHUKAET BEPOSTHOCTD
3akuHUBaHMs. KpoMe TOro, MCmojib30oBaHUE 0ojiee 4eM ONHOro OOINero MPUBOMHOTO 3BEHA
MO3BOJISIET YIPABJISITH MPUBOAHBIMU 3BEHBSIMH MO OTHEIbHOCTH. Jlaxke ecnmu pabdora QuibTp-
rpecca MpeArnoiaraeT CHHXPOHHOE MPUBEAEHNE B IEUCTBUE MPUBOIHBIX 3BEHBEB IS YACP KAHUS
CMELIaeMOI MPUKUMHOM IUIUTBI NapajIeIbHO HEMOABHKHON MPUKUMHOM IIJIMTE HA MPOTSKEHUU
BCETO MepeMeIIeHHs], MOTYT BOSHHKHYTb CUTYaLUH, KOraa ObUTo ObI 11e1eCO00pa3HbIM MPUIIOKHTD
OoJbIliee yCUIIHe, HCIIONb3Ysl OMHO U3 OOIIHMX MPUBOIHBIX 3BEHBEB, a HE IPYroe, Harmpumep, 1o
NpUYUHE HEPABHOMEPHOTO pAaCIpenesieHUs] CYCIeH3UH MEXAy (rIbTPOBaJbHBIMU TLTATAMH,
b0 ecyu (UIBTPOBAIbHBIE TUTUTHI B COCTOSTHUH MX MPIJIETaHUS IPYT K APYTY UMEIOT HEMHOTO
Pa3HyIO TOJIIMHY BIOJIb MMPOIOJIBHOTO HAPABJICHHUS.

CornacHO HEKOTOPBIM BapUaHTaM BBINMOJHEHUS, CHCTEMa CXXaTUsl CONEP>KUT YEThIpe
MIPUBOJA CXKATHsL, & CUCTEMA MEPEMELIEHUs] COEPKUT YEThIpe MPUBOJAa NEPEMEILEHUS], KasK bl
U3 KOTOPBIX pACIOJNOXKEH TakuM OOpa3oM, 4YTO TMpH YCTAHOBKE Ha (UIbTp-TIpecce
COOTBETCTBYIOILIHE YEThIPE OOIIUX MPUBOIHBIX 3B€HA, 0Opa30BaHHbIE COOTBETCTBYIOLIEH MapOi
MPUBOIOB CKATUSI M MPUBOAOB MepeMeIleHus, OyIyT B3aUMHO OTCTOSITb APYT OT Ipyra Kak B
OOKOBOM, TaK M B BEPTUKAJIBLHOM HAMPABJIECHUH, 00pa3ys Mapy HUKHUX OOIIMX MPUBOIHBIX
3BEHBEB U MaPy BEPXHUX OOIIMX MPUBOTHBIX 3BEHBEB.

CrienpaucTy B TAHHOW OOJIACTH TEXHHWKHU TMOHSATHO, YTO JAHHBIE BAPUAHTHI BBITOJIHEHUS
UMEIOT NIPEUMYIIEeCTBa, MOAOOHBIE TPEUMYIECTBAM PaHee ONMUCAHHBIX BAPHAHTOB BBITIOJHEHUS,
B KOTOPBIX MMEETCsI IBa OOIMX MPUBOMHBIX 3BeHA. MICMOIb30BaHIE YeThIPEeX OOMIMX MPUBOTHBIX
3BEHbEB OOECIeunBaeT eme Oojiee paBHOMEPHOE paclpelesieHne YCWIHH, 94eM B BapHaHTax
BBITIOJTHEHUSI C IBYMsI OOIIUMU TIPUBOAHBIMH 3BEHbsIMU. Kpome Toro, 4eTbipe 00X MPUBOTHBIX
3BEHA, €CJIM OHU PadOTAIOT MO OTHAEIBHOCTH, MOTYT O0ECIeunTh elle 0oJjiee BBICOKYIO CTETICHb
CBOOOABI B OTHOIICHWH YCWIHHA, MPUKIAABIBAEMbIX K (UJIBTPOBAIBHBIM IUTUTAM B 30HE,
PacCTONIOKEHHONW psiioM ¢ OOMIMMH TPUBOAHBIMU 3BeHbsIMH. OIHAKO IaHHBIE BapUAHTHI

BBITIOJIHEHUSA MOTYT JOIIOJTHUTCJIBHO obecrneynBaTh npenumMymeCcTBO, COCTOALIECEC B TOM, YTO, KOr'la
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NPEJIOKEHHBIN KOMIUIEKT MOJEPHHU3ALMH YCTAaHOBJIEH Ha (puubTp-mpecce, oOLIre MPUBOJHBIE
3BEHbsI PACIIONIOKEHBI Oosee ynoOHBIM 00pa3oM. BepxHss W HIDKHSS mapbl OOLIUX MPUBOIHBIX
3BEHbEB HE MPEIATCTBYIOT AOCTYIY K (PUIBTPOBAIBHBIM IJINTAM CBEPXY UM C OOKOBBIX CTOPOH
¢unbTp-npecca.

CornacHO HEKOTOPBIM BapUAHTAM BBITIOJIHEHUS, MIPEJIOKEHHBIN KOMIUIEKT MOIEPHU3ALIUN
JOTOJHUTEJBHO  COAEPIKUT CHUCTEMY  OJIOKUPOBKH, BBINOJHEHHYED C  BO3MOKHOCTBEO
OJIOKMPOBAHUSI CMEIIAEMOW OINMOPHOW KOHCTPYKLUU OTHOCHTEIBHO CHUCTEMbI MEPEMEIEHHS.
Cucrema OJOKMPOBKH MOJKET SIBJISITBCSI YaCThIO CHCTEMBI nepemenienns. Cucrtema OJIOKMPOBKU
MOKET COAepKaTb TOPMO3HYIO CHCTEMY, BBIIIOJIHEHHYIO C BO3MOXKHOCTBIO MPENOTBPALICHMUS
nepeMeLIeHHs y3Jia peeUHO nepenayu. B kauecTBe anbTepHATHBBI, CHCTEMA OJIOKHUPOBKH MOJKET
SIBJISITHCS OTJEJIbHON YaCThIO MPEAJIOKEHHOIO KOMIUIEKTa MOJEPHU3ALNH W/ WK QUITBTP-TIpecca.

Cucrema OJIOKHPOBKM MOXKET COAEpKaTh IO MEHbIIEH Mepe OIHO 3aluparolnee
YCTPOMCTBO, MPEIHA3HAUYCHHOE Uil CO3JaHUs 3alUparolero B3aUMOAEHUCTBUS C 3alOpPHOMU
YaCThIO 110 MEHbINEH Mepe OHOTO O0IIero MPUBOAHOTO 3BeHa. Kajkaoe 3amuparoriee yCTpoicTBO
MOXET COAepKaThb (PUKCHPYIOLIMHA 3JIEMEHT, KOTOPBIH BBICTYIAE€T B HAINPABICHUH 3aIOPHON
YaCTH COOTBETCTBYIOIIEro OOILIEro MPHUBOAHOTO 3BEHA, NMPUYEM 3arlOpHAs YacTh BBIMOJHEHA C
BO3MOXKHOCTBIO B3aMMOJEHCTBHS C (PUKCUPYIOIIUM 3JIEMEHTOM, C CO3/IaHHEM 3aliparoInero
AEUCTBUS MEXAY YKa3aHHOHN 3alOpHON YacThO0 U (PUKCUPYIOIIUM 3JIeMeHTOM. PUKCUPYIOMU
HJIEMEHT MOXET OBbITh BBIIIOJHEH B BHIE IUTAHTH HJIM CTEPIKHS, MPOXOSIIEr0 B MPOIOIBHOM
HanpaBieHUU. DUKCUPYIOLIMI 3JEMEHT MOXKET COAEp:KAaTb BBIEMKY WM  KaHAaBKY,
PACIIONIOXKEHHYI0 HAa CaMOM JaJlbHEM KOHIE YKA3aHHOTO 3JIEMEHTA. 3alopHas 4acTb MOXKET
NPEACTaBJISTh COO0H yriyOneHne sl B3auMONeHCTBH ¢ (PUKCUpYIOIIUM 3jeMeHToM. Crcrema
OJIOKMPOBKH MOJKET OBITh PACIIOJIOKEHA Ha CMEIaeMOl OMOPHON KOHCTPYKLMH. 3arlOpHAs 4acTh
MOXKeT OOpa30BbIBATH YaCTh CHCTEMBbI C)KaTusl. B 4acTHOCTHM, 3amopHas YacTb MOXKET
00pa3oBbIBATH YaCTh BTOPOTO 3JIEMEHTA MPUBOAA CXKATHS. B KauecTBe aJbTepPHATHBBI, 3aMIOPHAS
94acTh MOXET 0Opa30OBbIBATh YaCTh CHCTEMBI NepeMeleHHsl. B TaHHOM ciydae 3aropHasi 4acTb
MOXeT OOpa30BbIBATH YaCTh NEPBOTO 3JIEMEHTAa MPHUBOAA IepeMerneHus. Takum oOpaszom,
cucreMa OJOKMPOBKH MOXKET OBITh BBIMOJIHEHA C BO3MOJKHOCTBIO 3alUPaHUsl CMeEIaeMoin
OTOPHOM KOHCTPYKIIMM OTHOCUTENBHO MIEPBOIO 3JIEMEHTA NPUBO/A NEPEMELLEHHS.

CornacHO HEKOTOpPBIM BapHaHTaM BBIMOJHEHMs], AJs KaKAOW COOTBETCTBYIOINEH MHapbl
NPUBOJOB CKaTUs U IPHUBOJAOB IEpEMELICHMs] NPEJIOKEHHbIH KOMIUIEKT MOJEPHHU3ALUU
JOTIOJTHUTENbHO COAEPIKUT ONHY WM OoJjie€ JIOTOJHUTENBHBIX OINOPHBIX KOHCTPYKIIH,
BBINTOJIHEHHBIX C BO3MOXKHOCTBIO TMPHUKPEIJIEHUs K (UIBTP-TIPEcCy TakuM 0Opa3oM, YTOOBI

noaacpPKuBaTb COOTBETCTBYIOINYIO I1apy IMIPHUBOAOB CXaThs MW IMNPUBOAOB INEPEMCIICHUA B
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MPOAOIBPHOM HAIpaBJIEHUHU MO BCcell myuHe QubTp-npecca. Kaknas u3 yka3aHHBIX OJHOW HJIH
0oJiee OTIOJHUTENIbHBIX OMOPHBIX KOHCTPYKIIMI MOMKET HUMETh OJHO WM Oojiee CKBO3HBIX
OTBEPCTHH ISl pa3MeIIeHHs] COOTBETCTBYIOIIEro 001mero npuBogHoro 3seHa. COOTBETCTRYOIIEE
o0liee TPUBOAHOE 3BEHO MOXKET OBITh PACHOJOXKEHO C BO3MOMKHOCTHIO CKOJIbXKEHUSI B
COOTBETCTBYIOILIIEM CKBO3HOM OTBepcTHH. CrHenuaaucT B JaHHOW OONACTH TEXHUKU JIETKO
MOWMET, YTO TakKasi KOHCTPYKLHUS MO3BOJISIET CMeIaTh OOIlee MPUBOIHOE 3BEHO OTHOCHTEBHO
buiabTp-mpecca B MpOIECcCce IMepPeMelleHUss CMelaeMOl  OMOPHOM  KOHCTPYKIHMH  C
UCTIOJIb30BAHUEM CHUCTEMBI CIKATHUS.

Hcnonb3oBanue OqHON v OoJiee JOTOTHUTETbHBIX OTIOPHBIX KOHCTPYKIUH MOKET ObITh
MPEINOYTUTENIbHBIM  JUJIT  MPENOTBpalleHus u3ruba OOIMMX MPUBOMHBIX 3BEHBEB IMOJ
coOcTBeHHBIM BecoM. Crenuanucty B JaHHOH OOJacTU TEXHUKU OYEBHIHO, YTO 3HAYUMOCTH
yKa3aHHBIX MpodJieM OyaeT 3aBHCETh OT pa3MepoB GuibTp-npecca. Takum 00pa3oM, BO3MOXKHO,
YTO KOMIUIEKT MOJEPHHM3ALMH JJIsi KPYMHOrabapuTHOro (GuibTp-mpecca, KOTOPBIN JOKEH
padoTaTh B OTHOCUTEIHHO OOJIBIIIOM AHAMTA30HE PACCTOSIHUN MepeMEIleH s, MOTPeOyeT HATUIus
HECKOJIbKUX JOTIOJHUTEIbHBIX OMOPHBIX KOHCTPYKLIMM, TOT/Ia KAK KOMIUIEKT MOJAEPHHU3ALIUN JJIs
buapTp-mpecca MEHbBIIEro pa3Mepa MOXKeT BoOOIIe He HYXKIOAThCs B  KaKUX-JTHOO
JOTIOJTHUTEbHBIX OTIOPHBIX KOHCTPYKIUSX.

Cucrema nepeMeleHus MOXKET COAEPIKATh SJIEKTPUUECKUE MPUBOJIHBIE CPENICTBA COTJIACHO
KOJIMYECTBY MPUBOAOB mnepemMenieHus. OIHAKO BCEro JIMLIb OAHO 3JIEKTPUUYECKOE MPUBOIHOE
CPEICTBO TAKXKE MOXKET MPUBOJUTD B AEHCTBHE HECKOJILKO IPUBOJIOB NepeMelieHus. B BapuanTax
BBIMOJIHEHHS, UMEIOLUX OoJjiee OAHOrO MPHUBOJA MEPEMEINEHUs, CUCTEMA MePEMEIIEHHsS] MOKET
obecrnieunBaTh pa3Hyr paboOTy MPUBOIOB NEpeMeleHHs], YTOObI OKa3bIBaTh Ha (PUIIBTPOBAJIbHBIE
TUTUTBI YCUJTUSL PA3JINYHON BeNWYUHBL B TakoM ciydae (GUIbTpOBasibHbIE TUIUTBI MOTYT OBITH
PAcCMOJIOKEHBI MO HAKJIOHOM W OPUEHTHPOBAHBI HE B BEPTHKAJIBHOM HAIpaBJIEHUU, JTHOO
CMEIIEeHbI B IPOIOJIbHOM HAIPaBJICHUH BAOJIb OOKOBBIX 0AJIOK B COOTBETCTBUH C MPUJIOKEHHBIMU
ycunusimu. [Ipenmy1necTBo MOKET 3aKJIF0UaThCS B TOM, YTO K MTPUBOIAM MOXKHO JIETKO TTO/1aBaTh
pa3HOe 3HAaYeHHE MOLTHOCTH. TakuM 00pa3oM, MOKHO PETYIHPOBATH CKOPOCTh KAJKIOTO MPUBOJIA
MO OTIENBHOCTH U, TEM CaMbIM, YMEHbBINATh BpEeMs IIUKJIAa U 00eCTeunBaTh ONTUMAIbHOE W/WJITH
PaBHOE JIaBJICHHE Ha 3Tare 3aKPbIBAHUS TUIHT.

CornacHO HEKOTOPBHIM BapHUAHTAM BBINMOJHEHUSI CUCTEMa MEPEMELIEHUsT TOTOJHUTEIBHO
COINEP’KUT OAWH WM OoJiee MPUBONHBIX OJIOKOB, IMEPEHOCUMBIX CMEIAaeMOW OIOPHOM
KOHCTPYKLMEN JJIsl MOABEACHUSI KUHETUYECKON SHEPIuu K cucteMe nepemenieHus. Kaxapii us
YKa3aHHBIX OJHOTO MM OoJiee MPUBOAHBIX OJIOKOB MOJKET COAEPIKaTh 3JIEKTPOABHUraTeNb. JDTO

3HAYUT, YTO NMPUBOAHOIN OJIOK MOKET OBbITh PACIONOKEH Ha CMEIaeMOl ONOPHON KOHCTPYKLIUU
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TakuM 00pa3oM, YTO MEpPEeMeIIaeTcss BMECTe C YKa3aHHOW KOHCTPYKIHEH. DTO MOXKET ObITh
11e51ecO00Pa3HbIM, TOCKOJIBKY IMO3BOJISIET UCIOIb30BATh MEHEE CJIOXKHYIO chcTeMy nepenauu. Kak
YIIOMHHAJIOCh paHee, CUCTeMa NepeMeleHust OObIMHO paboTaeT B JUaNa3OHe 3HAUYUTEIbHO Ooee
JUTMHHBIX PACCTOSIHUI NEpEeMELIeHUs, YeM CHUCTeMa CkaTtus. Takum oOpa3oM, mpu mepeHoce
OIHOTO WJIH OOJiee MPUBOAHBIX OJIOKOB Ha CMEIAeMOH OMIOPHOW KOHCTPYKIIMU YKa3aHHbIE OIMH
i Oosiee MPUBOIHBIX OJIOK MOTYT BCE BPEMsl HAXOAUTBHCS B CHCTEME KOOPAMHAT CMEIIaeMOM
NPYKUMHOMN IJIUTHL

CornacHO HEKOTOPBIM BapUaHTaM BBIIMOJIHEHMSI, KaXIbIi PUBOA CXKATUS U3 YKA3aHHBIX I10
MEHBIIEH Mepe OAHOTO NPUBOJA CXKATUS CONEPHKUT

NEPBBIN 3JIEMEHT, PACHOJIOKEHHBIN C BO3SMOKHOCTBIO BPAllleHUs] B HETIOJBUKHON OMOPHOU
KOHCTPYKLUH, U

BTOPOM 3JIEMEHT, COEIWHEHHBbI C YKa3aHHBIM MEPBbIM 3JIEMEHTOM IOCPEACTBOM
MJIAHETAPHOIO BUHTOBOIO y3J1a C BO3MOXKHOCTBIO CMELIEHUs BAOJIb IPOJOIbHOIO HANIPABJICHHUS B
OTBET HAa BPALNATEIbHOE ABHUKEHUE YKA3aHHOIO MEPBOI0 3JIEMEHTA MPUBOAA CXKATUS BOKPYT
YKa3aHHOT'O IPOAOJIBHOIO HANIPABJIEHHUS.

B pesynprare Moker ObITh OOECIEYEHO NPEMMYINECTBO, MOCKOJBKY BTOPOH 3JIEMEHT
NPUBONIA CKATUsI MOXET OBbITh B JIFOOOH MOMEHT 3a(pUKCHUPOBAH OTHOCHTEIBHO CHCTEMBI
nepeMeIeH:s. JTO 3HAYUTENIbHO YIPOLIAeT KOHCTPYKLHIO U obecrednBaeT Oojee yCTOHInBOe
MEXaHIYEeCKOe COCANHEHNE MEXy CUCTEMOIl CXKaThsl U CUCTEMOH mepeMelleHus yepe3 olmmue
IIPUBOIHbIE 3BEHbSI.

IIepBBIM 3J1EMEHTOM NPUBOAA CXKATHUS MOKET ABJIATHCA NPUBOJHON BaJl CUCTEMBI CXKATHSI.
IIpuBOogHON Bam CHUCTEMBI CKaTUsl MOXET BpallaTbCs BOKPYT CBOEH OCH IOCPEACTBOM
NPUBOJTHOTO OJIOKA CUCTEeMBI CxkaTusi. OCh MPUBOAHOTO BaJia CUCTEMBI CXKATHS MOXKET TPOXOIUTh
B/IOJIb MPOAOJBHOTO HarpasyieHHs. [IpruBOAHON OJOK CHCTEMbI CXKaTHS MOXKET MPEACTaBIATH
coboii anekTpoasuraresb. [IpuBOIHON Bajl CHCTEMBI CXKATHSI MOKET OBbITh BBITIOJIHEH C Pe3b0OOii.
JTO O3Ha4aeT, uYTO MPHBOAHON BaJl CHUCTEMbI CXaTus padOTaeT Kak Baj IUIAHETAPHOM
POJINKOBUHTOBOM MEpeAayH.

BTopoii 3neMeHT npuBOa C:KaTUsl MOKET UMETh LUIMHAPUYECKOE MTONEPEUHOE CEYEHUE U
NPOXOOUT JIMHEWHbIM 00pPa3oM BJOJIb MPOAOJIBHOTO HampasieHus. BTopoil snemeHT mpuBoaa
CKaTUsl MOKET MMETh INEPBBbIM KOHEL W BTOPOH koHew. Ha mepBoM KOHILIE BTOPOW 3JIEMEHT
MIPUBOZA CXKATHUsL MOXKET COAEPKATh MOy LWIMHAPUYECKYH 4acCTb, UMEIOILIYK OTBepCcTHE. B
OTBEPCTUH MOKET OBITh YCTAHOBJIEH MPUBOJHOMN BaJl CUCTEMBI CxkaTusl. [IpBOAHON Bal CUCTEMBI
COKATHsI MOKET OBITh PACIIONIOKEH COOCHO CO BTOPBIM 3JIEMEHTOM npuBozaa cxkartus. [lomas

LIWINHAPUYECKAass 4YacTb MOXKET HMEThb BHYTPEHHIOI pe3pb0y. DTO O3Ha4yaer, 4Yro Mmojas
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LTHHAPUYECKAst YaCTh MOXKET padOoTaTh Kak ralika IlaHeTaApHON POIMKOBHHTOBOH MepenadH.

IInanerapHplii BUHTOBOM Y3€JI MOXKET COJAEPXKAaTb POJIUKH, PACIOJOKEHHBIE PaguajbHO
BOKPYT NPUBOAHOIO Baja CUCTEMBI COKaTHUsl U 3aKJIIOUEHHBIE B MOJYH LMJIMHAPUYECKYIO 4acCThb
BTOPOT'O 3JIEMEHTa NPUBOAA CxkaThs. Pe3p0a MPUBOAHOrO Bajia CUCTEMBI CXKaTHsl, KaK MPaBHUIIO,
UJIEHTUYHA BHYTPEHHEH pe3b0e MOoJIoH LMIMHIPUYEeCKOH uacTu. Poimku OOBIMHO HMEIOT
OHOXOZOBYIO pPe3b0y C BBIMYKJIBIMH OOKOBBIMU MOBEPXHOCTSIMH, KOTOPbIE OTrPAaHUYHBAIOT
TPEHUE NPU KOHTAKTE POJIMKOB C IPUBOAHBIM BAJIOM CUCTEMBI CoKATHS U MTOJION LUIMHAPUYECKON
YaCThIO BTOPOTO 3JIEMEHTA MpUBOAA CxkaTusl. [Ipu CBOEM Kpy4EeHHUHU POJIUKU OOBIYHO COBEPIIAOT
00OpOTBI BOKPYI' MPHUBOAHOTO Bajla CHUCTEMBbl CKATHsI, U TMOITOMY HMX 4YacTO HAa3bIBAIOT
NJIAHETAPHBIMU POJIUKAMH.

B xayecTBe anbTepHAaTHUBBI, IJIAHETAPHBIH BHHTOBOH Y3€J MOXKET COAEP:KATh LIAPUKH,
PacnoyIOKEeHHbBIE PaJUaIbHO BOKPYT IPUBOJHOIO BAJIa CHCTEMBI C3KATHs U 3aKJIFOYEHHBIE B MOJIYIO
LUIMHAPUYECKYI0 4acTb BTOPOrO 3JIEMEHTA NPHUBOAA CxkaTus. IlmaHeTapHBI BUHTOBOH Yy3el,
BBITTOJIHEHHBII C HCIMOJB30BAHMEM LIAPUKOB, B LEJIOM padoTaeT TakuM ke oOpa3oM, Kak U
MJIAHETAPHBIA BUHTOBOW Y3€I1, BBINOJHEHHBIN C POJUKaMHU. BTOpON 3JIEMEHT NMpPUBOJA CHKATHSA
BBITIOJIHEH C BO3MOXXHOCTBI) HaX0KAE€HHUsI B IOCTOSIHHOM YTJIOBOM MOJIOXKEHUU OTHOCUTENIBHO OCH
IPUBOJHOIO Baja CUCTEMbI CXXaTHsl. JTO O3HA4aeT, YTO BTOPOM 3JIEMEHT NPHUBOJAA CXKATHS HE
BpaIllaeTCsi BOKPYI OCH MPUBOJHOIO Bajla CUCTEMBbI cxkaTus. Korma mpuBOIHON Bajl CUCTEMBI
CKaTHsl BPALIAETCsl BOKPYT CBOEH OCH, OH BXOAMT B 3aLCIUICHUE POJUKAMH, KOTOPBIE, B CBOIO
ouepeb, BXOAST B 3aLEIUIEHUE C MOJION LIUINHAPUYECKON 4aCThI0 BTOPOTO 3JIEMEHTA NMPUBOAA
ckarus. Crienuanucty B JaHHOW OONACTH TEXHHKH IOHATHO, YTO BTOPOH 3JI€MEHT INPUBOIA
cokaTHst OyIeT JIMHEHHO CMEeIIAThCsl OTHOCUTENIHO MPUBOAHOTO BaJla CUCTEMbI CHKATHS, MTPOX OIS
B/IOJIb OCH NPUBOJHOTO Baja (TO €CTh, BAOJb NPOAOJBHOrO HampasieHus). IIpuBomHOI Ban
CHUCTEMBI C)KAaTHsl PACHOJOXKEH C BO3MOKHOCTBK) BpALEHWs B HEMNOABUXKHON OMNOPHOU
KOHCTPYKIUH. DTO 03HAYAET, YTO MPUBOAHOHN BaJI CUCTEMBI C)KAaTHsI HE Oy/IeT CMEIaThCs BAOJb
CBOEH OCH H, CJIEIOBATEIBHO, BIOJIb NPOAOJIBHOIO HAIIPABJICHUS.

BTopoil snemeHT npuBOAAa CKATUSL MOXKET COAEPXKATb HA CBOEM BTOPOM KOHLE
COEMHUTENIbHYI0 YacTh. YKa3aHHAs COEAMHUTENIbHASI YacTb MOKET OBITh BBIIIOJHEHA B BUAE
KOpIyca, MPOXOSALIEro B MPOAOJbHOM HanpasyieHun. CoeMHUTENbHAs 4aCTh MOKET COAepKaTh
HECKOJIBKO KOMITOHEHTOB, COEIMHEHHBIX JPYr C APYroM ¢ OOpa3OBAaHUEM COEAMHEHUS MEXKIY
CHCTEMOMN CIKaTHsl U CUCTEMOH OJIOKMPOBKHU. YKa3aHHbIE KOMIIOHEHTbI MOTYT OBITh COEUHEHBI
APYT € APYTOM pa3beMHbIM oOpa3zom. Kopryc coeqmHUTENbHOM YaCcTH MOKET OBITh BBITOJIHEH B
BUJI€ IUJIMHIPUYECKONH 0OOIOYKH MM YaCTUYHO LEeJIbHOr0 KoMIoHeHTa. Kopmyc MokeT umersb

Apyroe OKpY>KHOE IIONEepeYyHOe Ce4YeHHe, HanpuMep, KBaJApaTHOE WIM BOCBMUYTOJIBHOE.
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CoenunurenbHass YacTb MPEANOYTUTENBHO PACHOJIOXKEHAa KOHLIEHTPUYECKUM  00pa3om
OTHOCHUTEJIbHO NPUBOIHOIO Bajla CUCTEMBI CHKATHUS.

Cucrema coxaTHst MOXKET COAEpPKaTh ONUH WK 0OJiee MPUBOAHBIX OJIOKOB ISl MTOJIBEACHUS
KMHETUYECKOW HHEPTUU K CMELIAeMON ONMOPHON KOHCTPYKLMM JJIsl MIEPEMELIEHUs] CMEeLIaeMOu
NPYOKUMHOM TUTUTBI BIIOJIb IPOIOJIBHOTO HANIPABJICHNS. Y Ka3aHHbIE OMH WK OoJiee MPUBOIHBIX
OJIOKOB MOTYT COZIEp KaTh OAMH WK O0Jee SJIeKTPOIBUTATEIICH.

CornacHO HEKOTOPBIM BapHaHTaM BBIMOJTHEHUSI, K&KABIA MPUBOJ MepEeMEIeHUs] COAEPIKUT

3JIEMEHT, MPENCTABISIOMMNA CO00M 3yOUaTyr0 pelKy M JKECTKO COCAMHEHHBIH CO BTOPHIM
3JIEMEHTOM MPUBOAA CXKATHSL, U

nepenavy, COAepIKallyr 3y0daToe KOJeCO M YCTAaHOBJICHHYIO Ha CMEIaeMOW OMOPHOH
KOHCTPYKIIHH,

IpUYEM YKa3aHHBIN 3JIEMEHT ITPUBOJIA NEpPEMELIeHHs PACcTIONOkKeH OTHOCUTENBHO Nepeaayin
NPUBOZA TEPEMELICHUsT TaKUM 00pa3oM, 4YTO 3y04aroe KOJeCcO HaXOOUTCS B 3aLETUICHHH C
3yOuaTol perKoi.

Takast KOHCTPYKIMS MOXKET OBITh MPEANOYTHTEIbHOHN, ITOCKOJIBKY IO3BOJISIET MOJYYUTh
o0Imue NpUBOIHBIE 3BEHbS, MPOXOSIINE JTMHEHHBIM 00pa30M BIOJIb IPOAOIBHOTO HANIPABJICHUS,
¢ obecrieueHNeM KOHCTPYKTUBHOM LIEJIOCTHOCTH 1 OTHOCUTEIBHO HU3KOW CTOMMOCTH.

CornacHO HEKOTOpPBIM BapUaHTaM BBINOJHEHUs, Ilepefada MPUBOJAA IEpPeMeleHUs
COIEPIKUT

NPOXOAALIMY B OOKOBOM HANpaBJICHUH BEPXHUI NMPUBOAHOW Baj, HA KaKAOM KOHIE
KOTOPOT'O YCTAHOBJIEHO COOTBETCTBYIOIIEE 3y04YaToe KOJIeCco, MpeIHa3HAY€HHOE ISl 3aLeTUICHHSI
C COOTBETCTBYIOLIEH 3y0UaTOM pelKoi COOTBETCTBYIOIIErO OJJHOTO U3 BEPXHUX OOLIUX JIHHEHHBIX
MIPUBOIHBIX 3BEHBEB, U

NPOXOASIIUNA B OOKOBOM HANpPAaBJIEHWH HIDKHUN TNPUBOMHOW Baj, HAa KaKIOM KOHLIE
KOTOPOT'O YCTaHOBJIEHO COOTBETCTBYIOIIEE 3y0UaToe KOJIeco, MPeIHA3HAU€HHOE IS 3aLIeTUICHHSI
C COOTBETCTBYIOIIEH 3y0UaToi pelikoii COOTBETCTBYIOIIErO OAHOTO U3 HIKHUX OOIIMX JTMHEHHBIX
MIPUBOJHBIX 3BE€HBEB,

NpUYeM BEPXHHUH U HIKHUHA MPUBOJAHBIC BaJIbl pa0OTAIOT CHHXPOHHO.

[IpenmMy1iecTBOM TaKOW KOHCTPYKIIMH SIBJISIETCS] BO3MOYKHOCTh MOJIY4EHHUsT OoJiee pOCTOi
nepenayu.

[Tpoxopsimuii B OOKOBOM HAIIPaBISHUH BEPXHUIN IPUBOAHOM Bl U MPOXOASIINI B OOKOBOM
HanpaBJ€HUU HWKHUI NPUBOAHON Bajl MOTYT NPUBOAUTHCSA B AEHCTBHE COOTBETCTBYIOILHUM
NPUBOIHBIM OsokoM. Kakplii mpUBOAHOM OJIOK MOXKET CONEpsKaTh dJeKTpoaBUraresb. Kaxmbrii

NPUBOJIHONW OJIOK MOKET OBbITh pACIONIOKEH HAa CMEIIAaeMOH OINOPHOW KOHCTPYKLMH TaKuUM
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oOpazom, 4To0bI OH ObLT OOpaleH K COOTBETCTBYIOIIEMY IPUBOIHOMY Bajly M3 MPOXOJSINETrO B
OOKOBOM HAINpaBJIEHHH BEPXHErO MPUBOJHOIO Bajia M MPOXOASLIEro B OOKOBOM HampaBJICHHU
HIDKHErO MPUBOAHOrO Bayna. Kakaplii mpuBOgHON OJNIOK MOXeT o0ecrnedyrBaTh mepenady
KUHETUYECKOW SHEPruM K COOTBETCTBYIOLIEMY TMPUBOJHOMY Bajy IOCPEIACTBOM CHCTEMBI
nepenayy MpUBOIHOTO OJIOKA, TAKOH Kak KOpoOKa repeaad.

CorjacHO HEKOTOPBIM BapUaHTAM BBITOJIHEHHSI, JIEMEHT TIPUBO/IA IIEPEMEIIEHUS SIBJISIETCS
HUTHHAPUYECKUM U UMEET 3y0UaTyro peiiky, BHIIOJHEHHYIO KaK €IMHOE 1eJ0e B HIYKHEN YacTH
YKa3aHHOTO 3JIEMEHTa U HAMPABJICHHYIO KHU3Y.

[TperMy1ieCTBO TaKOW KOHCTPYKIHMHM 3aKJIIOYAETCS B TOM, YTO MOXKET OBITh YIMPOIIEeHa
reoMeTpudecKasl KOHPUrypauus.

DeMeHT MPHUBOJA TIEPEMEIIEHUST MOKET MPOXOIAUTDb JIMHEHHO MEXIY MEPBBIM KOHIIOM U
BTOPbIM KOHLIOM YKa3aHHOTO 3JIEeMEHTa. B YCTaHOBICHHOM Ha (UIBTP-TIPECCe COCTOSHHU
3JIEMEHT MPHUBOA MEPEMELICHUS] MOXKET MPOXOAUTh JIMHEHHO K 33IHEMy KOHLY (QuibTp-mpecca.
DJIeMEeHT MPHUBOJIA MEPEMELIEHHsI MOXKET MPOXOIUTh BAOJb IMPOJOIbHOIO HATIPABJIECHHS. DJIEMEHT
NPUBOZAA MEPEMELICHUs] MOXKET ObITh KOAKCHAJICH C OChIO MPHBOAHOTO Baja MPUBOA CHKATHSL
ITepBbIii KOHEIl 3JIEMEHTA TMPUBOJA MEPEMEINEHHS] MOKET OBITh JKECTKO COEIUHEH CO BTOPBIM
KOHLIOM BTOPOTO 3JIEMEHTa MpUBOAa C:kaThs. [1epBblii KOHEI] 3JIeMEeHTa MPHBOAA MEePEMEISHHS
MOKeT OBbITh KECTKO MPHUKPEIIeH KO BTOPOMY KOHIy BTOPOTO 3JIEMEHTAa MPHUBOAA CHKATHSL.
ITepBbIii KOHEI[ 3JIEMEHTA TIPUBOJIA MIEPEMELLCHHS MOKET ObITh JKECTKO MPUKPETIEH KO BTOPOMY
KOHILy BTOPOTO 3JIEMEHTa MPHBOJA CXKATHSI MOCPEICTBOM COCAMHUTEIBHOTO 3JeMeHTa. Takoiu
COEAMHUTENIbHBIN 3JIEMEHT MOKET MPECTABIIATH COOOM MOJYI0 LIMIMHIPUIECKYO KOHCTPYKIIHIO,
TIepPBbIi KOHEL[ KOTOPOI MOKET 00ecieunBaTh MPHEM BTOPOIO KOHIA BTOPOTO 3JIEMEHTa MPHBO/IA
CKaThsl, a BTOPOH KOHEI MOKeT OOecrevuBaTh MPHEM IMEPBOrO KOHIA 3JIEMEHTAa MPUBOIA
TIepEMELICHHSI.

Cucrema mepeMelneHrss MOKET AOMOJHUTEIbHO COAEpIKaTh OMOPHOE CPEACTBO PEeUYHOIN
niepenayy, BHIIOJIHEHHOE C BO3MOXKHOCTBIO PErYJIMPOBAHMS PACCTOSHUS MEXKIY 3yOuaToil peitkoi
U OCBIO BpaleHHsi 3y04aToro koieca, ¢ 00€CIedYeHneM BO3MOXKHOCTHU 3alleIUIeHHs 3y04aToro
KoJieca C 3yOduaToil pelikoil sjaemeHTa mpuBoAa nepemerneHus. ONOpPHOE CPEINCTBO PEeUHOM
nepesaym MOXKET COAEp KaTh OMOPHYK) paMy M OMOPHBINA POJIMK, 3aKPEMJIEHHbIA HAa YKa3aHHOMN
paMe C BO3MOXKHOCTBIO BpaileHus. ONOpHOE CPEeACTBO pPEeeuHOW Mepefayd MOXKET ObITh
PAcIOJIOKEHO Ha CMEIIaeMON OMOPHON KOHCTPYKIMM TaKUM 00pa3oM, 4ToObI 3y0UaToe KOJeco
BPALIAJIOCh MAPAJIENIbHO OTIOPHOMY POJIUKY M OBLIO YAAJIEHO OT YKa3aHHOTO POJIMKA, TaK YTOOBI
MeXIy 3yOuaThIM KOJIECOM M OIOPHBIM POJHKOM ObLT 0Opa3oBaH 3a30p, B KOTOPOHW BXOIUT

3JIEMEHT NPHUBOAA MEPEeMEINeHus Al B3aUMOJEHCTBUS Ha OAHOHM CBOEH CTOpoHE ¢ 3yOuaroit
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PENKOM, a Ha IPOTUBOMOJIOKHON CTOPOHE — C OMOPHBIM POJIUKOM.

Kpome TOro, mpenjo:keHHbIH KOMILUIEKT MOAEPHM3ALUU MOXKET COAEPKATb CPEACTBa,
NpeAOTBpALIAOLINe BpalleHHe OAHOW uiu Oojee dacTeil OOIIero MpUBOJHOIO 3BEHA BIOJb
YKa3aHHOT'O IPOJOJIBbHOTO HaNpaBieHus. Takoe BpalieHne MOXKeT ObITh BBI3BAHO MEXaHUYECKUM
BO3ACHCTBUEM OT MPHUBOJA CUCTEMBbl CXKaTUsA. YKa3aHHBIE CPENCTBA, MNPEAOTBPALLAOLINE
BpALIeHHE, MOTYT OBbITh BBITIOJIHEHBI C BO3MOXKHOCTBIO BO3IEHCTBHSI Ha 00IIee IPUBOTHOE 3BEHO
B Pa3JIMYHBIX MTOJIOKEHUSX, HAIPUMEP, HA BTOPON 3JIEMEHT IIPUBOAA CXKATHUS, HA NIEPBBII SJIEMEHT
NIPUBOZA NEPEMEILECHNs] WU Ha JONOJHUTEJbHBIA 3JIEMEHT, KOTOPBIH PAaCMOIOKEH Ha 4acTH
o0Imero NMpUBOJHOTO 3BEHA 0€3 BO3MOJKHOCTH BPAINEHHUS WM B3aMMOJEHCTBYET C YKa3aHHOU
4aCTbIO.

Cpencrea, mpemoTBpalIaOIIUe BpaIleHHe, MOTYT COAEpXkKaTb (PUKCHUPYIOIIUN 3JIEMEHT,
NPUKPETUICHHBIN K paMe. YKa3aHHbIH PUKCUPYIOIUI 3JI€MEHT MOKET OBITh COSUHEH C OIHOM
i OoJiee 4acTsIMH OOIIEro MPUBOAHOTO 3BeHA. PUKCUPYIOLIHIA 3JIEMEHT MOKET OBITh BBITTOJIHEH
C BO3MOXKHOCTBIO OCEBOT'O CMELIEHHsI OHOHN MIIH OoJiee YacTel 001ero mpuBOAHOTO 3BE€HA, TAKHX
KaKk BTOPOM 3JIEMEHT IPHUBOAA CXKATUSl U MEPBBbIM 3JIEMEHT NPUBOAA NEPEMEILEHHs], BIOJb
MIPOJOJIBHOIO HAINIPABJIEHUS B OTBET HA MEPEMELEHHE ONIOPHON KOHCTPYKLIUH C UCIOJIb30BAHUEM
CUCTEMBI CIKATUS.

Tak:xe BO3MOXKHO, YTO CHCTEMa OJIOKHPOBKM AONOJHHUTEIBHO paboTaeT Kak CPErCTBO
NPENOTBPALICHUS] YKA3aHHOTO BPAIUEHMSI, TIOCKOJIbKY €€ (PUKCHUPYIOLIMH 3JIEMEHT MOXET ObITh
IPUCTIOCOOJIEH [T BBITOTHEHUsI OJIOKMPOBKHU C MTOMOLIBIO 3aIIOPHON YacTH 001LIero MpUBOAHOTO
3BEHA, KOTOpasi MPEISTCTBYET BPALEHNIO OAHOM 1 OoJiee 4acTel yKa3aHHOTO 3BEHa.

Kpome Toro, BO3MOXKHO, 4TO OfHA WU Oojiee NOMOJHUTEIbHBIX OMOPHBIX KOHCTPYKIIHMH
TaKXK€ BBIMOJHSAOT (PYHKUHMU CpPeacTBa NPEAOTBPALICHHsS BpALICHUS. OJTO MOXKET OBITh
o0ecreyeHo, Hampumep, C MOMOIIBI0 OAHOrO WM 0Oojiee CKBO3HBIX OTBEPCTHUH, HWMEFOIINX
HEKpYTJIOe ONEPEYHOE CeYeHUE, HApUMep, KBaAPATHOE NONEpeUHOe ceueHue. JlaHHoe pelenne
NOJPAa3yMEBAET, YTO YaCTh OOIIEro NPHBOAHOTO 3BEHA, BBIMOJIHEHHAs C BO3MOXKHOCTBIO
MPOXOXKJIECHUSl 4epe3 YKAa3aHHOE CKBO3HOE OTBEPCTHE, TaKKe MAODKHA HMETb HEKPYIJoe
MONEPEYHOE CEUEHHUE.

CornacHo BTOPOMY acekTy, MPEIOKEH CIIocod 3aMeHbI CYIIECTBYIOIIEH CUCTEMBI CXKATHUS
U TIepeMeIIeHuUs ISl QUIbTp-Tpecca, BKIFOYAOLITHIIA

IEMOHTaX CYIIECTBYIOIIEH CUCTEMBI CKATUS U IepeMeIeHus puibTp-npecca,

CO37aHUE KOMIJIEKTa MOACPHU3ALUN COTJIACHO MIEPBOMY aCIEKTY,

COCIMHEHWE WM TNPUKPEIUICHUE YKA3aHHOM HEMOABUXKHOW OINOPHOW KOHCTPYKLIMHM K

yKa3aHHOHN HEeTOABIKHON MPKUMHON TutUTe (PUIIBTP-TIpecca, U
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COCIMHEHWE WM MPUKPEIUIEHHE YKa3aHHOM CMELIaeMON ONOPHOM KOHCTPYKLHUHU K
yYKa3aHHOH CMeIaeMoi MPYKUMHOM rtuTe GuibTp-mpecca.

CornacHO TpeTbeMy acHekTy, MpeaIOKEHO IPUMEHEHHE KOMIUIEKTa MOJEpHU3ALUH,
BBITNIOJIHEHHOI'O COTJIACHO MEPBOMY aCIEKTY.

CornacHO 4eTBEPTOMY AacCHeKTy, NpemiokeH (QuiIbTp-mpecc AN OTHAENeHUs TBEPIbIX
KOMIIOHEHTOB CYCIIEH3MHM OT JKUJKHX KOMIIOHEHTOB, IMpPH STOM YKa3aHHBIA (PUIBTP-TIPecc
COZIEPKUT

pamy,

HEMOJBYKHYIO MPUKUMHYIO IUTUTY, COEAUHEHHYIO C PaMOH,

CMELIAEMYI0 MNPUXKHUMHYIO IUINTY, BBINOJHEHHYIO C BO3MOXXHOCTBIO CMELICHHs BJOJIb
NPOZIOJILHOTO HaIpaBJIeHUs PUiIbTp-mpecca,

(¢unbTpOBaNIbHBIE  TUIMTHL, OPHEHTHUPOBAHHBIE  MEPIEHANKYJSIPHO  MPOAOIBHOMY
HaTNPaBJICHUIO (PUIIBTP-TIPECCa,

CHUCTEMY CKaTUsl, COEMHEHHYIO C HEMOABUKHON MPYKUMHON TJIMTON U COIEPIKALIYIO IO
MEHBbIIEH Mepe OAUH B3JIEKTPUYECKHM NMPUBOA CXKATUs, COAEP>KAIUUN IIAHETAPHBIM BUHTOBOU
y3en, U

CUCTEMY NIEPEMEILEHMUs], COeIUHEHHYIO CO CMEIAeMOU NPUKUMHOMU IUNTUTON U COAEPIKALIYIO
[0 MEHBbUIEH Mepe OAUH BJIEKTPUYECKUN MPUBOJ MEPEMELICHUs], COAEPKAIUUM y3€Jl pPEeeYyHOU
nepenayu,

IIPU 3TOM CHUCTEMa CKATHS KECTKO COeIMHEeHA C CHCTEMOH NepeMeleHus ¢ 00pa30oBaHUEM,
IUISl KQKIOW COOTBETCTBYIOLIEH Mapbl MPUBOAOB CXKATHS U MPUBONOB MEPEMEIIeHuUs, 00Iero
MIPUBOJHOTO 3B€HA, MPOXOAAIIETrO JUHEHHO OT HEMOABHKHON NMPUKUMHOM IUIMTBI K CMELIAeMOU
MNPWKUMHOMN IJIUTE BAOJIb YKAa3aHHOTO POAOJIBHOIO HAIIPABJIEHUS.

Crnenuanucty B AaHHOW OOJACTH TMOHSITHO, YTO (DHIBTP-TIPECC COTJIACHO YETBEPTOMY
acrekTy oOiajzaeT MO MEHbIIeH Mepe TeMU K€ IMPEHMYIIECTBAMH, YTO M IPEUMYIIECTBa,
ONMCAHHBIE paHee JJIsl KOMIUJIEKTa MOAECPHU3ALUH, BBIIOJHEHHOIO B COOTBETCTBUM C NEPBBIM
acriektoM. To jke caMoe OTHOCHTCS M K 3aBHCHUMBIM IYHKTaM (pOpMYJIbl H300pETEHHs, €CITU HE
YKa3aHO HUKAKUX JOMOJHUTEIbHBIX YTOUYHEHUH.

CwMmelaemasi  OnopHasi KOHCTPYKLMSI MOXKET MOAAEPKUBATbCS YKa3aHHOM pamMoil c
BO3MOJKHOCTBK) MEpeMelleHus: Ha Hel. B kaudecTBe anbTEpHATUBBL, CMeELaeMas OINOpHas
KOHCTPYKLUSI MOKET MOAAEPKUBATBCS OMNOCPENOBAHHO, HANPUMEP, C MOMOILIBIO YKa3aHHON
OMNOPHOU KapeTKU.

Pama ubTp-nipecca MmokeT conepskaTh OOKOBBIE Oanku. bokoBbIe OaaKu MOTYT MPOXOIUTH

JUHENHHBIM 00pa3oM BIOJb MPOJOJIBHOIO HarpaslieHus GuibTp-npecca. bokoBbie Gamku MOryT
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NEWCTBOBaTh B KauyeCTBE OMOPBI i (UIBTPOBAJBHBIX IUIUT. bBOKOBBIE Oanku MOTyT
JOMOJIHUTEIbHO CIIY>)KMThb B KAaueCTBE OMNOPbl [JIsl CMELIAeMON OINOPHOM KOHCTPYKLIUH,
HETIOCPEACTBEHHO W/MIIH Yepe3 OTOPHYIO KapeTKy.

CornacHO HEKOTOPbIM BAapUAaHTaM  BBINOJHEHUS, MNPEAJIOXKEHHBI  (UIBTP-TIpecc
JOTIOJIHUTEIIbHO CONEPIKUT

HEMOJBI)KHYIO OMNOPHYHK) KOHCTPYKLHIO, COEIMHEHHYK) C HEMOABUYKHON MNPUKUMHOU
TUIUTOW ¥ C CUCTEMOM CHKATHS, U

CMELIAEMYI0 OTMOPHYI0 KOHCTPYKLIUIO, COEIMHEHHYIO CO CMEIIAeMOl MPYKUMHON TIJIUTON
U C CUCTEMOM NepeEMELIECHUS.

CornacHO HEKOTOPBIM BapUaHTaM BBINOJIHEHUsI, CUCTEMA CXKaTHsl COAEPKUT ABa MPUBOJA
CKaTHsl, a CUCTEMa MEepPEMELIeHUsT CONEPKUT 1BA MPUBOJAA MEPEMEILEHHNs], KaXIbIi U3 KOTOPBIX
pacrioNo’keH TakuM 00pa3oM, YTO COOTBETCTBYIOIME JBa OOLIMX TNPUBOJHBIX 3BEHA,
00pa3oBaHHbBIE COOTBETCTBYIOLINMH ITAPAMH MPUBOAOB CXKATHS M IPUBOOB IEPEMEIIEeHNUs, Oy Ay T
PACIIONOKEeHBI Ha IPOTHBOMOJIOKHBIX OOKOBBIX CTOPOHAX (HIIBTP-TIpecca.

CornacHO HEKOTOpPBIM BapHaHTaM BBIMIOJHEHUS, CHUCTEMA C)KAaTHUs COAEPXKUT YeTbIpe
MIPUBOJA CXKATHsl, & CUCTEMA MEPEMELIEHUsT COAEPIKUT YEThIpE NPUBOJA NEPEMELLECHHUs], KasKIbIi
U3 KOTOPBIX PACHOJIOXKEH TaKUM 00pa3oM, 4TO COOTBETCTBYIOIIME YEThIpe OOLINX JIMHEHHBIX
NPUBOJIHBIX 3BEHA, 00Opa30BaHHbIE COOTBETCTBYIOIIUMH MapaMU NMPUBONOB CXKATHUS U MPUBOIOB
nepeMeIneHrs, OyayT OTCTOSTh JAPYr OT Jpyra Kak B OOKOBOM, TaK M B BEPTHKAJIBHOM
HarnpasJeHuy, oOpas3ysl Mmapy HWKHHUX OOLIMX MPUBOIHBIX 3BEHbEB U IMapy BEPXHUX OOLIHMX
IIPUBOAHBIX 3B€HBEB.

CornacHO HEKOTOPBIM BapUaHTaM BBIMTOJTHEHMSI, KaXAbIH MPUBOA CXKATHSI U3 YKA3aHHBIX I10
MEHBIIENH Mepe OAHOTO MPUBOJA CXKATUSL CONEPIKUT

NEPBBIN SJIEMEHT, PACIOJIOKEHHBIN C BO3SMOKHOCTBIO BPAllleHUs] B HETIOJBUKHON OMOPHOU
KOHCTPYKLUH, U

BTOPOM 3JIEMEHT, COEIWHEHHBbI C YKa3aHHBIM [E€PBbIM 3JIEMEHTOM IOCPEACTBOM
IUITAHETAPHOT'O BUHTOBOTO y3J1a TAKMM 00Pa30M, YTO B OTBET Ha BPALIATEIbHOE IBHIKEHHE ITEPBOTO
3JIEMEHTa TPHUBOAA CXKATHsI BOKPYT MPOAOJIBLHOTO HANpaBlIeHUs] 00eCIeunBAETCs BO3MOKHOCTD
CMELIEHUs] YKAa3aHHOIO BTOPOrO 3JIEMEHTA NMPUBOJA CKATHUs BAOJb YKAa3aHHOTI'O NMPOAOJIBHOTO
HaIPABJICHUSI.

CornacHO HEKOTOPBIM BapHAHTaM BbIMIOJHEHUS], KK MPUBOJ NEPEMELIEHHS CONEPKUT

3JIEMEHT, MPEACTABISIIOIINN COOO0N 3y0UaTyro peiKy 1 )KeCTKO COETUHEHHBIN C YKa3aHHbBIM
BTOPBIM 3JIEMEHTOM IIPUBOAA CXKATUSA, U

nepenady, COAEPIKAIIYo 3y04aToe KOJeCO M YCTAHOBJICHHYIO HA YKA3aHHOW CMeIaeMoin
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OMNOPHOU KOHCTPYKLIUH,

MIPUYEM YKa3aHHbIN 3JIEMEHT MPUBOJIA IEPEMELIEHUs PACIIOIOKEH OTHOCUTENBHO Nepefadn
NPUBOZIa TEPEMELICHNsT TakKuM 00pa3oM, 4YTO 3y04aroe KOJeCcO HAaXOOUTCA B 3aLEIUICHHH C
3yO4aTol peikoi.

CornacHo IATOMY acCHeKTy, MPEAJIOKEH CIIoco0 yIpaBieHus! GUiIbTp-mpeccom,

NpUYEeM YKa3aHHbIH QUIBTP-TIPECC COOEPIKUT

HETIO/IBIDKHYIO MPYKUMHYIO TUTUTY, CMEINAEeMyI0 MPUKUMHYIO TUTMTY U (DPUIBTPOBAJIbHbIE
TUTUTBL, OPHEHTHPOBAHHBIC TIEPIICHIUKYJIIPHO MPOJOJbHOMY HAIPABJICHUIO (PUIIBTpP-TIpecca,

CHUCTEMY C)KaTHsl, COEIMHEHHYIO ¢ HEMOABMKHON OMOPHON KOHCTPYKLMEN U COAEPKAIIYIO
10 MEHBLIEN Mepe OIMH 3JIEKTPUYECKUN MPUBOJ CKATHUsA, COAEPIKALINN IJIAHETAPHBIM BUHTOBOU
y3eJ, IPUYEeM YKa3aHHAs CUCTeMa C)KaTHsl BBIIOJHEHA C BO3MOXKHOCTBIO IOJA4YU JABJICHUS
3aKpbIBaHUS K (PUIIBTPOBAJIbHBIM TUIUTAM, U

CUCTEMY MEpPEMELIECHUs], COCAUHEHHYK) CO CMELIaeMON ONOPHOW KOHCTPYKLMEW U
COZEpKAIIYIO 1O MEHbIIEH Mepe OANH 3JIEKTPUUYECKUI IPUBOJ IEPEMELLEHNUs], CONEPKALIUN y3€el
peedHon nepenayy,

NPUYEM CHCTEMa CHKATHS JKECTKO COeIMHEHA C CUCTEMOH IepeMeleHHs ¢ 00pa3oBaHUEM,
IUIL KaXIOM COOTBETCTBYIOINEH Mapbl MPHUBOJA CXKATUA U IPHUBOAA IEPEMEINEeHHs], OO0Iero
MIPUBOJHOIO 3B€HA, MPOXOASALIETO JUHEHHO OT HEMOABWXKHON MPUXKUMHOM IUIUTHI K CMEIIAEMOU
MPKUMHOMN IIUTE BAOJIb YKa3aHHOTO IIPOAOJIBHOIO HAIIPaBJICHUS,

IIPY 3TOM YKa3aHHBIN CIIOCO0 BKIIOYAET

CMEILEHUE, MOCPEACTBOM CUCTEMBI MEPEMELIECHMs], CMEIaeMON NPWKUMHON IUIUTHI IO
HaNpaBJIEHUIO K HEIMOJBIKHOM NPWKUMHOM IUIMTE M3 OTKPBITOrO IMOJOKEHHUS, B KOTOPOM
yKa3aHHble (QUIBTPOBAIIBHBIE IJIUTHI B3AMMHO OTIEJIEHBI IPYT OT APYTa, B 3aKPBITOE MOJIOKEHHE,
B KOTOPOM yKa3aHHbIE (DHIIBTPOBABHBIE TUTUTHI B3AUMHO MPWJIETAIOT APYT K APYTY,

OJIOKMpPOBaHUE, MOCPEICTBOM CHCTEMBI OJIOKUPOBKH, CMEINAeMOW MPHKUMHOM TUTUTHI
OTHOCHUTEJIBHO CUCTEMBI NTEPEMEILCHMUS,

Nojlayy CyCIEH3UH, COJEpKallell CMEeChb TBEPABIX U JKUAKMX KOMIIOHEHTOB, B IOJIOCTH,
oOpazoBaHHbIE MEXAYy OOpalIeHHBIMH Jpyr K JAPYry TOBEPXHOCTSIMH CMEXKHBIX —Tap
(UIBTPOBANBHBIX TUTUT U3 YKa3aHHBIX (PUIIBTPOBAJIbHBIX Map;

CMELIeHHe, MOCPEACTBOM CHCTEMbl CXKAaTUs, CMEIA€MOH MNPHXKXUMHOM IUIMTBEI IO
HaNpaBJIEHUIO K HEMOJBIKHOM NPWKHMHOHM IUIMTE U3 3aKPBITOrO MOJIOKEHHUS B IOJIOXKEHUE
COKATHSI I YMEHbIIEHUs 0011ero 00beMa MoJOCTeH, B pe3yJIbTaTe Yero Mo MeHbIIeH Mepe YacThb
KUJKOTO KOMIIOHEHTA BBIHY>K/I€HA MEePEMEIIAaThCsl U3 MOJNIOCTEN B (PMIIbTPOBAJIbHBIE TUIUTHI AJIS

OTACJICHUS TBEPABIX KOMIIOHCHTOB OT YKaBaHHOﬁ 10 MEHbIIEeH MEPE HaCTU ) KUAKUX KOMIIOHEHTOB
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CYCII€H3UH.

JlaHHBIN crIocOO MMeEeT onpeAeseHHbIE TPEUMYILIECTBA 110 CPABHEHUIO C TPAJAULMOHHBIMU
criocobamu. brarogapst co3paHuio 1ByX OTAENbHBIX 3TAIOB MEPEMEIEHHs, Pa3IeNeHHbIX APYT OT
Apyra 3TanoM OJIOKMPOBKH, MPENJIOKEHHbIH CIOCO0 MO3BOJIAET 3HAUYNUTENIBHO COKPATHTh BPEMs
CMELIeHNs] CMEINaeMON MPY>KUMHOMN IJIUThI U3 OTKPBITOTO MOJIOKEHUS B 3aKPBITOE MOJIOKEHUE 10
CPAaBHEHHMIO C M3BECTHBIMH pEIIEHUSMH, B KOTOPBIX MPEAYCMOTPEHO MepeMelleHHe
TUAPABIMYECKUM  crmocoboM. briaromapss sTtamy  OJOKUPOBKM — TeXHUYECKHH S QeKT,
o0ecreyrBaeMblil IPEJIOKEHHBIM CITOCOOOM, 3aKIIFOYAETCs] B TOM, YTO CHCTEMA CIKATHSI MOXKET
BO3JIEHCTBOBATh HA (DUIBTPBI HE3ABUCHMO OT CHCTEMBI MEPEMELICHHs. JTall CXKATHUSI BbI3bIBAET
CMEIeHIEe Ha CPaBHUTEJILHO HEOONbILIOE PACCTOSHHUE, HO IPU 3TOM IEHCTBYIOT 3HAYUTENBHO
Oonee BBICOKME YCHJIHMS II0 CPaBHEHHIO C omepanuedl nepememeHus. Cucrema CkaTus
CKOH(UTYpUPOBaHA UIA BBINOJIHEHUS NaHHOW 3a/1a4M, TOCKOJIbKY NMPHUBOIBI CHCTEMBI COKATHS
MOTYT OKa3bIBaTh 3HAYUTEIBHO OOJIbIIIEE YCUITUE, YEM MTPUBOJ CUCTEMBI NIEPEMEIEHUSI.

CorimacHo HEKOTOPBIM BapHAHTAM BBIOJHEHMs, CUCTEMa C)KATHUS HEAKTUBHA BO BpPEMs
YKa3aHHOTO CMELICHUsI CMEIIaeMOM MPIKUMHOHN IUTUTHI U3 OTKPBITOTO MOJIOKEHUS B 3aKPBITOE
NOJIOXKEHHUE, BBITIOJIHIEMOTO C UCIIOJIb30BAHUEM CUCTEMBbI ITEPEMEIEHUs, U

cHUCTeMa TePEMEIIEeHUs] HEAaKTUBHA BO BpEeMsl YKa3aHHOTO CMEIIEHUS CMelaeMoi
OPWKUMHOM TUINTBI M3 3aKPHITOTO TIOJIOKEHUs] B TMOJIOKEHHE CXKATHs, BBINOJHAEMOIO C
UCTIOJIb30BAHHEM CHCTEMBI CHKATHSI.

IIpeuMyleCcTBO TAaKOrO PpELIEHUS 3aKJIHYaeTCsl B TOM, YTO KaxKias CHUCTeMa MOXKET
paboTaTh HE3aBUCHMO OT APYTOH CHCTEMBI.

CoriacHO HEKOTOPBIM BapHAHTAM BBIMTOJHEHHSI, STall CMELICHHUsI CMEIIaeMOM MPHKUMHON
IUTUTHI TTOCPEICTBOM CHUCTEMbI NMEPEMEINEHHsI W/MJIN 3Tal CMEIICHUS yKa3aHHOH CMelnaeMoin
NPWKHUMHOM TUTUTHI TOCPEACTBOM CHCTEMBI CXKATHS BKJIIOYAET MPeoOpa3OBaHKE BPAIATEIbHOTO
IBW)KEHUS B ITHEWHOE JIBIKEHHE.

CornacHO HEKOTOPBIM BapHAHTAM BBIOJHEHMS, 3TAll CMELICHHUST CMEIaeMON P KUMHON
IUTUTBI TTOCPEICTBOM CHCTEMBI IMEPEMEINEHUs] BKIIIOYAET CMEIICHHE YKa3aHHOH CMelaemMoin
NPWKUMHOH TUTUTHI B OTBET Ha BpalLlaTelbHOE ABM)KEHUE MO MEHBLIEH Mepe OJHOro 3y0uaToro
KOJIeCa y3J1a PeedHON Iepesayn.

CornacHO HEKOTOPBIM BapPHAHTAM BBIITOJHEHHS, 3Tall CMELIEHUsI CMEIaeMOH MPIKUMHON
TUTUTBI TOCPEICTBOM CHCTEMBI CXKATHS BKIIFOYAET CMEINEeHHe YKa3aHHOH CMeIaeMoi MPKUMHON
IUTUTBI B OTBET HAa BPAIATEIbHOE ABI)KEHUE IIJIAHETAPHOTO BUHTOBOTO y3J1a.

CornacHo HEKOTOPBIM BapUaHTaM BBINIOJHEHHs, CHCTEMA CXKATUS COAEPKUT J1BA MPUBOIA

CKaTtuda, a CUCTEMA MEPEMCIICHUA COACPIKUT ABA NPUBOAA NEPEMCIICHUS, KaKIIbIN U3 KOTOPbIX
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pacIioNo’keH TakuM 00pa3oM, YTO COOTBETCTBYIOLIME JBa OOLIMX TNPUBOJHBIX 3BEHA,
00pa3oBaHHbIE COOTBETCTBYIOIIMMH NAapaMy MPUBOJA CXKATUS U MPUBOAA MEepeMeIeHus], OyayT
PAacIoNOKeHb! Ha MPOTUBOMOJIOKHBIX OOKOBBIX CTOPOHAX (QUIBTP-TIpecca,

IpUYEM YKa3aHHOE CMELICHHE CMELAeMON MPUKUMHOM IUIUTBHI MOCPEACTBOM CHUCTEMBI
NEepEeMELIeHNs] BKIFOYAeT CMEIEHNE YKA3aHHOM CMEINaeMOil MPUKUMHOW IUIUTBHI B PE3yJIbTaTe
CHUHXPOHHOH paboThl YKa3aHHBIX JIBYX MPUBOJIOB MEPEMEIIECHHS,

IIPU 5TOM YKa3aHHOE CMeELIeHHE CMeLIaeMON MPUKUMHOHN IJIUTHI OCPEICTBOM CHUCTEMBbI
CXKATUsl BKJIIOYAET CMELICHHE YKAa3aHHOM CMEINaeMONW MNPWKUMHOW IUIUTBI B PE3yJbTaTe
CHHXPOHHOH padoThl YKa3aHHBIX IBYX MPUBOJOB CXKATHSI.

CornacHO HEKOTOpPBIM BapHaHTaM BbBIIIOJIHEHUS, CHUCTEMa C)KaTHUs COHEPXKUT 4YeTbIpe
NPUBOJA CXKATUs, & CUCTEMa MepeMELIeHHs COIEPKUT YeThIpe NMPUBOJA MepeMEIeHNUs, KaKbli
U3 KOTOPBIX PACHOJOKEH TaKUM 00Opa3oM, 4TO COOTBETCTBYIOIIHME YEThIpe OOLIMX JIMHEHHBIX
NPUBOJIHBIX 3BEHA, OOPa30BaHHBIE COOTBETCTBYIOIIUMH MapaMH MPUBOAOB CXKATHsI U MPUBOOB
nepemMenieHys, OyayT B3aUMHO OTCTOSITh JIPYT OT JIpyra Kak B OOKOBOM, TaKk M B BEPTUKAJIbHOM
HANpaBJIeHUH, O0pasysl mapy HIDKHUX OOIIMX IPUBOAHBIX 3BEHBEB M IMApy BEPXHUX OOIIMX
IIPUBOJHBIX 3BE€HBEB,

IpUYEM YKa3aHHOE CMEIIEHHE CMELaeMON MPUKUMHOM IUIUTHI MOCPEACTBOM CHUCTEMBI
MEPEMEILEHNs] BKJIIOYAET CMELICHUE YKAa3aHHOM CMELaeMOM MPUXKUMHOM IUIMTBI B PE3YJIbTATE
CHHXPOHHOH pa0bOThl YKa3aHHBIX YEThIPEX MPUBOIOB IEPEMELICHNUS,

P 3TOM YKa3aHHOE CMELICHHE CMELIaeMOl NPWKUMHOW IUIUTBI CUCTEMOM CHKaTus
BKJIIOYAET CMEIIECHHE YKA3aHHOW CMeIlaeMON MPUKHUMHOHN IUIUTHI B PE3yJIbTaTe CUHXPOHHOU
pabOThI yKa3aHHBIX YETHIPEX MPUBOIOB CHKATHUS.

CoriacHO HEKOTOPBIM BapUAHTaM BBIMOJIHEHUS], MPEIJIOKEHHBIH CIIOCO0 TOMOIHUTETBHO
BKJIFOYAET

CMELIeHUE, TMOCPEACTBOM CHUCTEMBbl CXXaTHs, CMELIAeMOW NPWKUMHOW IUIUTHI B
HamnpaBJ€HUU OT HENOJBMKHOM NPWKUMHOM IUIMTHI W3 TIOJIOKEHUS CXKATUS B 3aKpbITOE
MOJIOKEHUE,

pa30JIOKHPOBaHHE, IMOCPEACTBOM CHUCTEMBI OJIOKHMPOBKH, CMEIIAEMON MPYKUMHOHN TUTUTBI
OTHOCHUTEJIbHO CUCTEMBI NIEpEMELIeHMs], U

CMeIl[€HUe, IOCPEACTBOM CHCTEMbl IEpEMEIEHUs, CMELaeMOi NPUKUMHOM IUIUTHI B
HanpaBJI€HUU OT HEMOABM)XHON MNPUXUMHON IUIMTHI U3 3aKPBITOTO IMOJIOXKEHUS B OTKPBITOE
MOJIOXKEHUE, C B3AUMHBIM OTAEJIEHHEM (PHIIBTPOBAIBHBIX IUIUT APYT OT APYra IJisi OTKPBIBAHUS
HOJIOCTEH U, TEM CaMbIM, BBITPY3KH OCTABIIEHCS YaCTH CYyCIEH3UH U3 (PUIIbTp-TIpecca.

O¢ddexTsl 1 MpU3HAKK BTOPOTO, TPETHETO, YETBEPTOI'O U MSITOrO ACMIEKTOB B 3HAYUTEIILHON
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CTENEHU AHAJIOTMYHBbI TE€M, KOTOpPbIE OMMCAHBI BBILIE MPUMEHUTEIBHO K MEPBOMY ACIEKTY.
BapuaHThI BBINOJHEHMS], YIIOMSIHYThIE B OTHOLIEHUHU MEPBOrO aCleKTa, B 3HAYUTEIbHONU CTENEHU
COBMECTHUMBI CO BTOPBIM, TPETHbUM U YETBEPTHIM ACIIEKTAMMU.

Takske cienyer OTMETHTD, YTO KOHLEMIMU H300PETeHHsT OTHOCSATCSI KO BCEM BO3MOKHBIM
KOMOWHALIMSM TIPU3HAKOB, €CJIU SIBHO HE YKa3aHO UHOE.

JlononHUTENbHAS 00J1ACTh MPUMEHHUMOCTH HACTOSIIETO H300PETEH s CTAHET OUEBUTHON U3
NPUBEACHHOTO HIDKE MoApoOHOoro omucanus. OOHAKO ClenyeT MOHMMATh, YTO MOAPOOHOE
ONMUCAHWE W KOHKPETHbIC MPUMEPBI, XOT M OTHOCATCA K NPEANOYTUTENIbHBIM BapUaHTaM
BBITTOJIHEHHUST U300PETEeHUs], MPUBENEHbl UCKIIOYUTEIBHO B KAUeCTBE MJUTOCTPALIUH, ITOCKOJIBKY
Ha OCHOBAHHWH JIAaHHOTO MOIPOOHOT0 OMMCAHUS CIIELUANCTAM B JAHHOW 00JIaCTH TEXHUKU CTAHYT
OUYEBUIHBI PA3JINYHBIC H3MEHEHUS] M MOIU(DUKAIMH, HE BBIXOJSIINE 32 PAMKH 00beMa JaHHOTO
H300peTeHMs.

Takum oOpa3zom, crieayer MOHMMAaTh, 4YTO MJAaHHOE H300peTeHHEe HE OrpPaHUYeHO
KOHKPETHBIMH KOMITOHEHTAMU OIMCAHHOTO YCTPOWMCTBA WJIM 3TalldaMH OIUCAHHBIX CIIOCOOOB,
MIOCKOJIbKY TaKH€ YCTPOMCTBO U CIIOCO0 MPEANONaraloT u3MeHeHus. Takxke CleayeT MOHUMATh,
YTO TEPMHUHOJOIHUs, UCNIOJb3yeEMasi B JAHHOM OKYMEHTE, NIPEAHA3HAYEHA JIMIIb JJIsl ONUCAHUS
KOHKPETHBIX BapHAHTOB BBIMOJHEHUs, a He ausg orpaHudeHus. Creayer OTMETUTb, YTO
UCTIONIb3yeMbl€ B ONUCAHUHM U IpuiaraeMoil Qopmyne usoOpereHust (GpOpMbl €IMHCTBEHHOT'O
YHCiIa U CJIOBO «YKa3aHHBIN» O3HAYAIOT HAJIMYKME OFHOTO WM OOJiee 3JIEMEHTOB, €CJIH KOHTEKCT
SIBHO He JUKTyeT MHOe. Takum oOpa3oM, HampuMmep, CChLIKA Ha MPHU3HAKH yCTPOWCTBOY» HIIU
«OJI0K» MOKET MoJpa3yMeBaTh HECKOJIbKO YCTPOWCTB M ToMy mopobHoe. Kpome Toro, cnosa
«ComepIKaIIUiy, «BKIFOYAIOIIHIY, KCOCTOSIIUINY U aHAJOTHYHbIE (POPMYJIMPOBKH HE UCKJTFOYAIOT

HaJIU4UA APYrux 3JIEMCHTOB UJIA 3TAIIOB.

KPATKOE OITMCAHUE YEPTEXEU

BruneykasanHele, a TakKe [ONOJHUTENbHbIE 3a]ayd, IPU3HAKK M MPEUMYyLIECTBA
HACTOSIIEr0 N300PETEHNs CTAaHYT OoJiee MOHATHIMH U3 PUBEACHHOTO HIDKE MIUTFOCTPATUBHOTO
HEOTPAaHMYUBAIOIIETO MOAPOOHOTO ONMMCAHUS BAPUAHTOB BBIMOJIHEHHS HACTOSIIETO H300pETEHHS
CO CCBIJIKON Ha MPUJIAraéMble YEPTEXH, Ha KOTOPBIX OJAMHAKOBBIMH HOMEpPAaMHU MO3ULIUI MOTYT
ObITh 0003HaUEHBI TOAOOHBIE HTIEMEHTHI.

@ur.]1 mpencrasisier BUI B aKCOHOMETPUU (QHIBTP-TIpecca COTJIACHO M300PETEHHI0, TPU
5TOM CMeLIaeMasi ININTa HAXOAUTCSI B OTKPBITOM MOJIOKEHUH.

@ur.2 npencraBiseT BUI B aKCOHOMETPHUH UIIBTp-TIpecca, n3odpaxkeHHoro Ha ®ur.1, npu

9TOM CMEIacMasl IJINTa HAXOAUTCS B 3aKPbITOM IMOJIOXKEHUH.
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@ur.3 mpencTaBisieT BUI B AKCOHOMETPUH YacTel CUCTEMBI IepeMeleHus PuibTp-mpecca,
n3obpaxeHHoro Ha @ur. 1.

dur.4A npencraBisieT BHI B AKCOHOMETPUM CHUCTEMbI OJIOKMPOBKU (DUIBTp-TIpecca,
n300pakeHHOro Ha Pur. 1, mpu 3TOM cucTeMa OJIOKMPOBKH HAXOIUTCS B HEAKTHBHOM ITOJIOKEHHU .

@®ur.4B mnpencraBiseT BHUI B aKCOHOMETPUU CHUCTEMbI OJIOKHMPOBKH (UIBTP-TIpECCa,
uzo0paxkeHHoro Ha Pur.l, mpu 3TOM cuctema OJOKHMPOBKHM HAXOAMTCS B IOJIOKEHUU
OIOKMPOBAHUSI.

®dur.5 npencrasisieT BUJ B aKCOHOMETPUM YacTel MPUBOJA CIKATHUS, BXOASILIETO B CUCTEMY
cxatus GuIbTp-npecca, n3o0paskeHHoro Ha dwur. 1.

Our.6A rmnpencTaBisieT BHA B aKCOHOMETPUU KOMIUIEKTa MOJEPHU3ALMM CXaTUS U
nepemMeneHnss (pUIbTPOBANBHBIX IUIMT s (PUIbTp-Tipecca, n3oOpaskeHHoro Ha @ur.l, ecnu
CMOTpETH C NEPBOr0 KOHLA YKa3aHHOT'O KOMILIEKTA.

®ur.6B npencrasnseT BUA B aKCOHOMETPUH YKa3aHHOTO KOMILIEKTa MOIEPHU3ALIMHU CXKATHS
U nepeMelneHus GUIbTPOBAIBHBIX TUTUT, H300paKeHHOro Ha Pur.6A, eciim CMOTPETh CO BTOPOTO
KOHIIa YKA3aHHOT'O KOMILIEKTa.

@dur.7 mpeacTaBiIseT TEXHOJOTHUECKYIO CXeMy crocoda ympaBieHHs (QHUIBTP-IPEeccoM
COTJIACHO M300PETEHHIO.

@ur.8A-8E mpenctaBisAoT BUABI COOKY NBYX M3 YKa3aHHbIX (DPHIBTPOBAJIBHBIX IUIUT B

Pa3HbIX MOJIOKCHUSX.

IMOJAPOBHOE OITMCAHUE

Janee HacTosiiee M300peTeHre OnMmucaHo Ooyiee MOaPOOHO CO CCHUIKOM Ha MpujiaraeMbie
YEpTEKU, HAa KOTOPBIX MPEACTABJICHBbI MPEANOYTUTENIbHbIE HAa AAHHBI MOMEHT BAapUAHThI
BBITTOJIHEHHS M300peTeHns. TeM He MeHee, HacTosIee H300peTeHne MOXKET ObITh PEeaTM30BaHO
BO MHOTHX pa3HOOOpa3HBIX BUAAX M HE JOUKHO CUUTATbCS OTPAHUYCHHBIM BapHAHTAMHU
BBINIOJIHEHHUs], U3JIOKEHHBIMU B TAHHOM JIOKYMEHTE, CKOpee, YKAa3aHHbIe BAPUAHTHI BBIIIOJIHEHMUS
JOCKOHAJIBHO U LEJOCTHO OCBELIAIOT T€My M B IOJHOM Mepe AOHOCAT A0 CHELUaTUCTOB
uHpopmaruro 06 obpeme n3odpeTeHus.

Hacrosimee wu3oOperenne otHocutcss Kk ¢ubTp-mipeccy 100 u  kommuiekty 200
MOJepHHM3ANH 1Jisi ykasaHHoro ¢uibTtp-mipecca 100. Co ccpuikoit Ha @ur.1-5 Hacrosimero
OMHCaHUsl HWKE paccMoTpeH (uibTp-mipece 100, mpenHa3HAYEHHBIA IS OTASICHHS TBEPABIX
KOMITOHEHTOB cycrneH3uu 808 OT KUAKUX KOMIOHEHTOB 810, mpeanodTuTeNsHO MUHEPATIbHOU
CYCIEH3UU WJIH MHUHEpaTbHON mysbnbl. Co cCbUIKONW Ha DUr.6 HACTOSINETrO OMHCAHUS HUXKE

obcysxknaercs koMruiekT 200 MOmepHU3aLMU COKATHS U MEepPeMeIleHus, PeaHa3HAYeHHbIN ISt
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TpaaUuLUOHHOTO (uibTp-nipecca. KommnoneHTsl komruiekta 200 MOIEpHH3AIMU TaKKe MOTYT
SIBJIATBCS 4acThio (rubTp-mipecca 100 cormacHo Hacrosimemy uzoOpereHuro. s mpuMepHOro
BAPUAHTA BBINOJHEHUs, OMUCAHHOIO B JaHHOM JOKYMEHTE, BCE KOHCTPYKTHUBHBIE MPU3HAKU
komIutekta 200 MoOzepHH3aLMU TaKkke MNPHUCYIIN paccMarpuBaeMoMmy ¢uibTp-nipeccy 100.
OnHako cnenyeT MOHUMATh, YTO AaHHbIH (PUIIBTP-TIpecC IPUBEIEH JHIIb B Ka4eCTBe npumepa. B
APYTUX TPUMEPHBIX BAPUAHTAX BBIMOJHEHHs (PUIBTP-TIPEcca COrJIACHO HU300PETEHUI0 MOXKET
OTCYTCTBOBaTb OIMH WJIM OOJiee BJIEMEHTOB, BXOMALINX B MPEJIOKEHHBIH KOMILIEKT 200
MOJIEpHU3ALMH.

@ur.1 wuroCTpUpPYeET BUI B aKCOHOMETpHH rubTp-mipecca 100, nmpu 3ToM GuibTp-mipecc
100 mpoxogut BROAL mpoaoabHOro HampasieHus 101, ot ceoero mepensHero koHma 103 1o
3agHero koHna 105. Ha @ur.1 punsrp-npecc 100 n3obpaskeH B OTKPBITOM COCTOSTHHH.

Qunsrp-npecc 100 comepxut pamy 102, mMeromyr 3anHHe KOHLEBble CTOMKH 104,
pacnoyioKeHHbIe Ha 3aHeM KoHLe 105, u nepenHue KOHLUEBbIE CTOMKNU 114, pacnonoxeHHble HA
nepenHeMm koHue 103. Pama 102 1ONONHUTENBHO COAEPKUT MNPOXOASIIME B IMPOAOIBHOM
HarpasyieHuH OokoBble Oanku 106, coenuHsOIMNeE 3aAHUE KOHLEBBIE CTOMKHN 104 ¢ mepenqHuMHu
KOHLIEBBIMU CTOMKaMu 114.

Ounbrp-npecc 100 KOMOTHUTENBHO COAEPKUT HEMOABHKHYIO NMPMXKUMHYIO IuTy 108,
coenuHeHHyr0 ¢ pamou 102 nHa mepemnem konue 103. dunbrp-mpecc 100 Takke comepKuT
cMemaemMyr nprwxkuMHyro 1ty 110, nognep:xuBaemyro pamod 102 W BBIIOJHEHHYIO C
BO3MOKHOCTBIO IIEPEMELICHUs] BIOJIb IPOAOJIBHOrO HanpasieHus 101.

Qunbrp-ipecc 100  IOMONHUTENBHO  CONEPXNKHUT  (QUIABTPOBANbHBIE TUIATHI 112,
noanepkuBaeMble pamoit 102. @unbTpoBasbHble INIUTHI 112 OprueHTUPOBaHbI O NPSIMBIM YTIJIOM
K mnpononpHOMy HampasieHuto 101. ®@unbptpoBanbHble muTel 112 pacnpeneneHel BAOJIb
NPOAONBbHOrO HampasyeHus 101 mMexxny HemoABMKHOW NMPHKUMHON mumtoi 108 u cmemaemoi
npwkuMHOH muutoit 110. Tlepsast kpaiinss QuIbTpOBATbHAS TUTUTA, PACIIONIOKEHHAS! PSIIOM C
HEMOJABW)KHONW MprkuMHON niuuToi 108, coenuHeHa ¢ yka3aHHOM mumTod. Bropas kpaliHsas
(bUIBTPOBAIbHAS TUINTA, PACIIOJIOXKEHHAs] PSIIOM CO CMemaeMol MpKUMHOW TumTor 110,
COeMHEHa C yKa3aHHOW MiuuToi. Bce ocranbHble (QUIBTPOBANBHBIC IUIUTHI U3 YKa3aHHBIX
buapTpoBaIbHBIX AT 112 COeAWHEHBI, COOTBETCTBEHHO, C JaHHBIMH KpaHHUMH
(UIBbTPOBANILHBIMYU TUITUTAMH, & TAKXKe IPYT C APYTOM, HAIIPUMED, MOCPEICTBOM Lienel, oOpasys
MHOT'OCJIONHYIO KOHCTPYKIIHIO.

Ha ®ur.1 ¢punstp-nipecc 100 nzobpaskeH B OTKPBITOM COCTOSTHUH. Haxozmsich B OTKPBITOM
COCTOSTHUH, GUIBTPBI PUIBTPOBATBHBIX IUT 112 pacnosnoxkeHbl Oyy4ud B3aMMHO OT/J€JI€HHBIMU

apyr ot apyra. B otkpeirom cocrostauu Guibtp-npecca 100 moxkeT ObITh 00ecredeHa BhIrpy3Ka
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Marepuaia, Kak Oyer TonoJHuTeNbHO onucaHo nanee. Ha @ur.2 ¢unsrp-npecc 100 nzobpaxken
B 3aKPBITOM COCTOSIHUH. Haxonsch B 3aKpbITOM COCTOSIHUM, (PUIBTpOBajbHbIE IIMTHI 802 U3
yKa3aHHbBIX (PHIIBTPOBAJIBHBIX TUIUT 112 pacronoskeHbl ¢ B3aUMHBIM IPUJIETaHUEM APYT K IPYry
U TOTOBBI K CoKATHIO.

Kaxnast punprpoBanbHas mumta 802 u3 GpriibTpoBaibHbIX AT 112 nmeer yriyoienue (He
NOKA3aHO), PACIOJIOKEHHOE B KAKIAOH M3 JBYX OOKOBBIX IOBEPXHOCTEH HAHHOW TLTUTBL
VYraybnenue punprpoBanbHO el 802 obpasyer monocts 804 (kak m3obpaxeHno Ha @ur.8B)
BMECTe C COOTBETCTBYIOIIUM yriyOjieHueM cocennedl QuibrpoBanbHOM mautkl 802, koraa
¢dunbTpoBaNbHbIE IIHTHI 112 B3anMHO npuiterarot apyr k apyry. Kaxxnas ¢punprpoBaibHast muimTa
802 m3 ¢unbTpoBaNbHBIX TUUT 112 JOMONHUTETHPHO CONEPKHUT BIYCKHOE OTBepcTHe (HE
MOKa3aHO) 1Jisl mpueMa cycrnieH3nu 808, TBepible KOMIIOHEHTBI KOTOPOH JTOJI?KHBI OBITh OTHENIEHBI
OT KHJIKHX KOMIIOHEHTOB 810, a Taxyke rpymmy BBIIYCKHBIX OTBEPCTUH (HE MOKA3aHBI), uepes
KOTOPbIE MOTYT BBIXOAHUTD KHUIKHE KOMITOHEHTHI 810 (kak m3obpaxeno Ha @ur.8D).

QunbTp-npecc 100 JOMOTHUTENBHO COAEPKUT CcMeInaroliee yecTpoicteo 116. CMmeraromee
yCTPOMCTBO 116 BBINOJHEHO ¢ BO3MOKHOCTBIO CBSA3BIBAHMSI HEMOJBUKHON MPUKUMHOM TJIATHI
108 co cmemaemoii npuwxkuMHoi mntoi 110. CMewaromiee yctpoiictso 116 copepkut cucreMy
118 nepemeruenus u cucremy 120 cxarusi.

Cucrema 118 mepemeuienuss comepkut y3en 222 peedyHO nepenadu, KOTOpBIH Oonee
noapodHo m3obpaxken Ha ®Pur.3. Cucrema 118 mepemeleHus BBIMOJHEHA C BO3MOXHOCTBIO
CMEIEeHUs1 cMeIaeMoil npuwkuMHOW miuuthl 110 m3 orkpeiroro nojoxenus P1, B koTtopom
¢dunbTp-pecc 100 HAXOAUTCS B OTKPBITOM COCTOSTHHH, B 3aKpbITOE MOJOKeHue P2, B kKoTopom
¢dunbTp-npecc 100 HAXOAUTCS B 3aKPBITOM COCTOSIHUH, U HA00OPOT.

Cucrema 120 cxaTusi CONEPXKUT IUIAHETAPHBIH BUHTOBOHW y3en 507, xoropeiii Ooinee
nonpobHo u3odpakeH Ha ur.5. Cucrema 120 c:xaTHs BBINOJHEHA C BO3MOKHOCTHIO CMEIICHHSI
cMemaemMon npukUMHON muTel 110 u3 3akpeiToro nonoxenus P2 B nonoxenue P3 cxxatus u
HaoOopor. Ilonoxkenue P3 cikartus usobpaxkeno Ha Pur.S. Cucrema 120 cxatus KeCTKO
coenuHeHa ¢ cuctemoil 118 mepememenus, Tak 4toObl oOecreynTh OOpa3oBaHUE OOLIUX
MPUBOAHBIX 3B€HbEB 140, KOTOpBIE MPOXOAAT JIMHEHHO OT HEMOABUKHON MPH>KUMHON MIUTel 108
K cMeraeMoi nprxuMHON tunte 110 Bronb npononbHoro Hamnpasienust 101. Takum obpasom,
cucrema 118 mnepememenust u cuctema 120 cxkatust Moryr paboTaTb COBMECTHO, YTOOBI
obecrieunBath cMmeleHne (GpuiubTpoBaNbHBIX MUT 112 ¢uuptp-npecca 100 nns orneneHus
*KuaAkux KomrnoHeHToB 810 cycmensun 808 oT TBepabix kommnoHeHTOB. Cucrema 118
nepeMenieHus Oyner omnrcana Oosee moapobHo co cebuikoit Ha Pur.3 u 4. Cucrema 120 cxxatus

Oyzner onmcana OoJiee moaPOOHO CO CChLIKOM Ha Pur.S.
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B npumepHOM BapuaHTe BbINOJHEHHs cucTeMa 120 cxxaTus COaepKuT YeTeIipe npusoaa 502
cxarusi, U cuctema 118 nepemerenus conepkut yeteipe npusoga 202 nepemewenus. Kaxabiii
U3 MPHUBOAOB PACIIOJNIOKEH TaKUM 00pa3oM, YTO COOTBETCTBYIOLIUE YEThIpe OOIIMX JMHEHHBIX
NpUBOAHBIX 3BeHa 140, oOpa3oBaHHBIE COOTBETCTBYIOIIMMH Napamu NMpuBOnoB 502 cxxatust U
npuBonoB 202 nepemMerneHus, OyayT B3aUMHO OTCTOSITh APYT OT ApPyra Kak B OOKOBOM, Tak W B
BEPTUKAJbHOM HampaBjeHUH, oOpa3ys mapy HUKHUX OOLIMX MPUBOIAHBIX 3BeHbeB 140b u mapy
BEPXHHUX OOIIUX MPUBOJIHBIX 3BeHbEB 140a.

QunbTp-npecc 100 4OMOTHUTENBHO COAECPKUT HEMOABMKHYIO OMIOPHYIO KOHCTPYKLMIO 122
U CMEIIAEMYI0 OTOPHYIO KOHCTPYKIHUIO 124, KOTOpbIe Jydlle BCero nokasansl Ha Our.6A u 6B.
HenoaswxkHast onopHast KOHCTpyKUuUsA 122 coennHeHa ¢ HEMOABKHON MPUAKUMHON miuToit 108
Ha mepenHeMm koHme 103 ¢unbTp-ipecca 100. HemonmBuikHasi omopHas KOHCTpyKmwsi 122
coenunena ¢ cucremor 120 cxarmsi. Cmemmaemasi onopHasi KOHCTPYKLusi 124 coenuHeHa CO
cmeraeMoil npuxkumHoi muutoi 110. CMmemnaemas onopHass KOHCTpykuust 124 coeauHeHa C
cucremMoit 118 nepemernenus.

OunbTp-nipecc 100 HOMOJHUTENBHO CONEPKUT OMOPHYIO KapeTky (He TOoKa3aHa),
BBINIOJIHEHHYIKO C BO3MOKHOCTBIO JIMHEHHOIO NMEpeMEeLIeHusl BAOAb MPOAOIbHOIO HAMPABICHUS
101. OnopHas kapeTka MOXET IepeMellaTbCsl MOCPEACTBOM OMOPHBIX KOJIEC, KOTOpPble MOTYT
KaTUTbcsd 1O OokoBbIM Oankam 106 ¢unbrp-npecca 100, npoxopsmum B NPOAOJIBHOM
HarpaBieHun. Takum oOpa3oM, OMOpHasl KapeTka MOANEP)KMBAET U INMEPEHOCHT CMEIaeMYyIo
npwkuMHy0 mauty 110. B 1aHHOM NpUMepHOM BapUaHTE BBINOJHEHHUs CMeEIlaeMasi OMOpHast
KOHCTpPYKIUs 124 mnpukperuieHa HEMOCPEACTBEHHO K CMellaeMon mprxkuMHON muurte 110,
KOTOpasi, B CBOIO O4Yepelb, YyCTAHOBJIEHA HAa YKAa3aHHOMN OMOPHOU KapeTke.

OunbTp-npecc 100 Takke COOEPXKUT OOHY WM OoOjiee IOMOJHUTENbHBIX OMOPHBIX
KOHCTpyKIuit 602, 604. B 4yacTHOCTH, yKa3aHHBbIE OJHA WK 0oJiee AOMOMHUTEIBHBIX OMOPHBIX
KOHCTpYKIHit 602, 604 BKIIOUaeT OJHY MK 00Jiee KOHIIEBBIX OMOPHBIX KOHCTPYKLUiT 602 1 ogHy
wi Ooyiee OOKOBBIX OMOPHBIX KOHCTPYKIuH 604, OmgHa wim Oojiee KOHLEBBIX OMOPHBIX
KOHCTpYKIHi1 602 1 ox1Ha niw 60iee GOKOBBIX OMOPHBIX KOHCTPYKIHH 604 JKECTKO MPUKPETIICHBI
Kk ¢unerp-peccy 100. OgHa wimu OGoyee KOHLEBBIX OINOPHBIX KOHCTPYKIHH 602 3KECTKO
npukperuieHsl k pame 102 punsrp-npecca 100. OnHa nmm 6osee GOKOBBIX OMOPHBIX KOHCTPYKLIUH
604 >xecTkO mpUKperuieHbl K OokoBbiM Oanmkam 106 ¢unbrp-npecca 100. Ogna wiu Gonee
OOKOBBIX OMOPHBIX KOHCTPYKIHH 604 mpeaHasHa4deHbl IS MOAAEPKAHUS OOIMUX MPUBOAHBIX
3BeHbeB 140, mpoxoasammx B mpoxosbHoM Hampasieanu 101 mo amuae gunbtp-mpecca 100. Bo
BpeMsi paboTel cucteMbl 120 cxxatust BTopoi sneMeHT 506 mpuBOAa CXKaTHs U COEINUHEHHBIHN C

HUM 351eMeHT 204 npuBoja nepeMerieHus OynyT JUHEHHO MepeMeInaThcsi BAOIb MPOAOIBHOIO
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HanpasyieHus: 101. YUtoOr! oOecneunTh faHHOE MepeMeleHne OTHOCUTENBHO pambl 102 punbtp-
npecca 100, B kaxa0H U3 ogHON MM Ooee JOMOMHUTENbHBIX OMOPHBIX KOHCTPYKIHH 602, 604
uMeeTcst OHO MiH OoJiee CKBO3HBIX oTBepcTHii 603, 605 ny1si mpruemMa COOTBETCTBYIOIIEro O0IIero
npuBonHoro 3BeHa 140. CoorBeTcTByMOIIEE OO0IIee MPUBOAHOE 3BEHO 140 pacmonokeHO ¢
BO3MOKHOCTBIO CKOJIBXKEHHs B COOTBETCTBYIOLIEM CKBO3HOM oTBepcTuu 603, 605. B pesynbrate,
o0mmee npuBonHOE 3BeHO MoxeT 140 cMmemarbesi oTHOCUTENBbHO (pubTp-nipecca 100 BO Bpewms
CMELIEHUs] CMEIaeMOl ONMOpHONW KOHCTpykuuu 124 nmocpenctsoMm cuctemsl 120 cxxartusa. s
o0JyierueHust CMELIeHHs KaK10e CKBO3HOE oTBepcTre 603, 605 KaXK10# TOMOIHUTEIbHON OTIOPHOM
KOHCTpykuuu 602, 604 ocHaleHO NOAIIMIIHUKAMH, HanpuMmep, TAKUMH KaK MNOALIUITHUKH
JIMHENHOTO NEePEMEILEHHUs].

Ha ®wur.3 Gonee moapoOHO NMpOMILTIOCTPUPOBAHBI YyacTH cuctemsl 118 mepememenns. B
JAHHOM MpPUMEPHOM BapUaHTE BBLINOJIHEHUs cucteMa 118 mepemelnieHUs COAEPIKUT YEThIpe
npusoza 202 nepemewmenusi. Kaxapiii u3 npusoaos 202 nepeMelnennst COAepKUT 31eMeHT 204 u
nepenauy 206. Kaxnpni snement 204 npuBona nepemMelneHus: NpOXOAUT BAOJb MPOAOIbHOIO
Hampasienus: 101 u sxecTko coenuHeH ¢ cucteMon 120 cxxaTust Ha COOTBETCTBYIOIIEM OJJHOM U3
gyeTelpex nmpuBonoB 502 cxxatus (kak Oyzer ommcaHo nanee). Ilpu stom snemenT 204 mpusona
nepeMeIneHrst NpeacTaBisieT coboit 3yOuaryro peiiky 224, a mnepemada 206 mnpuBona
nepeMerieHrs Conep kut 3ybuaroe koneco 226. DnemeHT 204 mpuUBOAA MEPEMELIEHHUS] MOXKET
UMETh [IMJIMHAPHYECKYIO POpMy, Kak n3o0paskeHo Ha Our.3, u coaepkuT 3youaryo peiiky 224,
BBIMOJIHEHHYIO KaK €IMHOE 11eJI0€ B €r0 HUKHEH YacTH, Tak 4To 3y0varas pelika 224 HamnpaBjieHa
KHu3y. OneMeHT 204 npuBOAa INEpeMELIeHUs PacIoOJOXEeH OTHOCHUTENbHO mnepepadn 206
YKa3aHHOTO MPUBOJA TaKUM O0pa3oM, YTO 3yOuaToe Kojieco 226 HaXOAUTCS B 3aLEIUICHUH C
3yOuaToii peiikoii 224.

ITepenaua 206 npuBOAa NMEpeMeLIeHHs TOTOJHUTEIBLHO CONEPIKUT MPOXOASIIUN B OOKOBOM
HanpaBJIeHUN BepxHUi mnpuBogHOil Ban 208. Bepxuuii mpuBomHoi Banm 208 Moxer ObITh
BBITTOJIHEH C BO3MOYKHOCTBIO YCTAHOBKH Ha KaXKIIbI CBOH KOHEL COOTBETCTBYIOLIETO 3yO4UaToro
KoJyeca 226, mpeqHa3HAYeHHOTO JIJIsI 3aLIeTUICHHUS ¢ COOTBETCTBYIOLIEH 3yOuaTol pelikoit 224.

ITepenaua 206 npuBOAa MEpPEMELISHHS TOMOJHUTEIBHO CONEPIKUT MPOXOASIINN B OOKOBOM
HaTpaBJICHUHU HUKHINA puBOAHOH Baj 210. Hukawuil npuBoaHo# Bas 210 MOkeT ObITh BBITIOJTHEH
TaKUM 00pa3oM, YTO Ha KaXKIOM €ro KOHIIE PACIOJIOKEHO COOTBETCTBYIOLIEE 3yOUaToe KOJEco
226, npenHa3HauYEHHOE JJIs 3aleTUICHUS ¢ COOTBETCTBYIOIIEH 3yOuaToii peiikoit 224.

Cucrema 118 nmepemelnieHus AOMOJHUTENBHO COAEPKUT YEThIpE ONMOPHBIX cpeacTtsa 215
peeunol nepenadn. Kaxxnoe u3 onopHbIX cpeacts 215 peedHon nepenayu COAEPKUT ONOPHYIO

pamy 216 u onopHbIii ponuk 218. OnopHelii poauk 218 npukpenser ¢ BO3MOKHOCTbIO BPaLIEHMUs
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K ornopHoii pame 216. OnopHoe cpencTso 215 peednoli nepenadn MOXKET OBITh PACHIONIOKEHO Ha
cMelaeMoi ornopHoi KoHCTpyKuuu 124 (He nmokasaHa Ha @wur.3) tak, uro 3yduaToe koneco 226
PacroyIOXKEHO ¢ BO3MOKHOCTBIO BPALLEHHUs MapauIeIbHO OMIOPHOMY pOJIMKY 218 U ynaneHo ot
YKa3aHHOT'O POJIMKA TAKUM 00pa3oM, YTO MeXAy 3yO4aThiM KOJecoM 226 U ONOPHBIM POJHKOM
218 oOpa3oBaH 3a30p, B KOTOpPOM pasmemeH sjeMeHT 204 npuBoAa NepeMerneHws s
B3aUMOJICHCTBUS ¢ 3yOuaToil peikoil 224 Ha ONHOW CTOPOHE W ISl 3alEIUICHUS] C OMOPHBIM
ponukoMm 218 Ha mpotuBomonoxHoi ctopoHe. OmnopHble cpeactBa 215 peeuHol mepenayu
NPEAYCMOTPEHBI JJIsl TOrO, YTOOBI TMOAAEp:KUBaTh 3yeMeHT 118 mpuBoma mepemMerneHus u
yIEepPKUBATh €r0 B YCTOHYHBOM IMOJIOKEHUU OTHOCUTENTLHO 3y0UaToro koneca 226.

Cucrema 118 mepemerieHHss MOMOJHHUTENBHO CONEPXKHUT JABa MPUBOAHBIX Oinoka 220.
IMpusonubie Oj0ku 220 BBIMOJHEHBI ¢ BO3MOXKHOCTBHIO IMEPEHOCA MOCPEACTBOM CMEIaeMOi
ONMOPHOW KOHCTPYKUMU 124 pansd noaBeneHUsT KUHETUYECKOW »JHepruu K cucrteme 118
nepemeneHns. Kpome Toro, kaxublii MpuBOAHOM 010K 220 BBIIMOJIHEH ¢ BO3MOXXHOCTH Mepeaadn
KMHETHYECKOW JSHEPrMU K COOTBETCTBYIOILIEMY IPUBOAHOMY Bajly IMOCPEACTBOM CHCTEMBI
nepenavyd MPUBOAHOTO OJIOKa, Takoi Kak kopoOka 212 mepemau. Kak m3obpakeno Ha Pwur.3,
cucrema 118 nepemernenus nmeer e KopoOku 212 nepenad, mpuKperuieHHble K miure 214.

Ha ®wur.3 Ttaxxke mnokasaHo, 4To cucreMa 118 mnepemelieHust BBINOIHEHA C JBYyMs
npuBonHbIMU Onmokamu  220. Takum oOpaszom, wuzobpakeHHas Ha Pur.3 cucrema 118
nepeMeIneH sl COAEePKUT ABa MPUBOAHBIX Osoka 220 u yersipe npusoaa 202 nepemernenus. B
JaHHOM Cllydae BepXHUH MPUBOAHON Ojiok 220 MOXKET MPUBOAUTH B AEUCTBHE MPUBOABI 202
nepeMeNIeHrs, CoAep Kalie BepXHUi npuBogHON Ban 208, a HIKHUI npuBomHOi Ojok 220
MO>KeT IPUBOAUTH B AeiicTBUE NpUBOA 202 nepeMelleHysi, COAep KA HUKHUNA TPUBOIHOMN BaJl
210. BepxHuii 1 H>kHUN TpUBOHbIE Basibl 208, 210 MOryT NPUBOAUTECS B IEHCTBUE CUHXPOHHO.
OpnHako, B KayecTBe ajbTEPHATHUBBI, BEPXHUIl M HWXHUI mpusomHble Banbl 208, 210 moryt
paboTaTh HE3aBHCUMO IpyT OT Apyra. HesaBucumyro apyr ot npyra padoTy ABYX NMPHUBOIHBIX
6510k0B 220 MOYKHO IPUMEHSTh, KOTTIa IIPU UCIIOJIB30BAHUN OHOH M3 Map MPUBOJOB CYLIECTBYET
HEOOXOIMMOCTh B PUJIOKEHUH HECKOJBKO OOJIBIEro YCHIIHS, YeM MPH HCIIOJIb30BAaHUH JPYTOH
napbl puUBOAOB. Hampumep, BO3MOXKHO, YTO BO BpeMsi CMelleHUs] (PUIBTPOBAIBHBIX UT 112
COIPOTHBIIEHHE TATOBBIM W/MJIHM TOJIKAIOLINM YCHIIUSAM, KOTOPOE€ MOTYT OKa3bIBaTh JAaHHBIC
TUTUTBI, HA BEPXHEM KOHIIE SIBJISIETCS] O0Jiee BBICOKMM, Y€M Ha HUYKHEM KOHLIE.

Cucrema 118 mnepememeHust MOXKeT OBITb BBINOJHEHA C BO3MOXKHOCTBIO CMEIIECHUS
cMemaeMon npukUMHON muTel 110 Boons npononpHOro HampasieHus 101 x HemoaBUXKHOU
nprwxkuMHOM ruute 108, u3 oTkpeiToro nonoxkerus P1 B 3akpriToe nonoxenue P2, mim Hao0opoT.

CwMmenenue cMmeniaeMoi NprUXKUMHON TUTHI 110 1o HanpaBaeHUIO K HEMOABM)KHON IMPUKUMHON
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wte 108 mpuBeneT kK COMDKEHUIO APYT € ApyroM (GuUiabTpoBambHBIX IUIKT 112 M 3aKpBIBAHHIO
yKazaHHbIX IUUT. (CMelleHue cMenaeMol MNpukuUMHONW mumTel 110 B HampaBieHUHM OT
HEMOABWKHOW NP KUMHOW rmuuThl 108 mnpuBener Kk OTOABUTAHMIO Jpyr OT JApyra
¢unpTpoBaNbHEIX TWIMT 112 W OTKpBIBAHMIO YyKa3aHHBIX IUMT. CMelieHue cmenaeMon
nproKUMHOM mmuThl 110 nocturaercs Oiaropapst KHHETUUECKOH SHEPTUH, ITOJy4aeMOi OT OHOTO
i 6ojiee MPUBOAHBIX 0J10KOB 220.

bnaromapss TakoMy ycTpoWcTBy cuctema 118 mepememnieHuss MoxeT oOecreYnBaTh
CMeLIeHUE CMeIaeMON NPHKUMHON THTHI 110 ¢ BBICOKON U peryinupyeMoi CKOPOCTBIO, & TAKXKE
3¢ dexTuBHOE CMeleHne OOJBIIOro KOoJnYecTBa (YUIbTPOBaIbHBIX IIHT 112 Bromp OGOKOBOH
Oanxu 106.

Ha ®ur4A-4B wu3obpaxkena cucrema 401 OJIOKUPOBKH COTJIACHO HACTOSIIIEMY
n300pereHn0. B moka3aHHOM NMPUMEPHOM BapHaHTE BbIMOJNHEHHs cucTtemMa 401 OIOKHPOBKH
ABJIsIETCS 4acThio cucteMsl 118 mepemermenus. Cucrema 401 GIOKUPOBKY CONEPIKUT MO MEHbLIEH
Mepe OJTHO 3anuparouiee ycTpoicTso 402 1 o MeHbIel Mepe OAHY 3anopHyro 4acTb 404. Kaxxnoe
3anuparoiee ycTpoiictso 402 COmepsKUT 10 MeHbLIeH Mepe oauH (uKcupyromuil snemeHTt 400,
o0ecreunBarOIINi 3amuparoiiee B3aNMOIECHCTBIE C COOTBETCTBYIOLIEH 3amOpHOI 4acThio 404.
OQukcupyromui 31emeHT 406 MOXKET COAepkKaTh BBIEMKY WM KaHaBKy 408, pacroNOKEHHYHO Ha
CaMOM KpalHeM KOHLE AJaHHOTO 3JIEMEHTA.

@ur.4A uzobpaxaer cucremy 401 OJIOKMPOBKH, HAXOAAIIYIOCS B He3a0JIOKHPOBAHHOM
nojioxkenuu. Ha @ur 4B cucrema 401 OnoknpoBkH n300paskeHa B 3a0JI0KUPOBAHHOM MOJIOKEHHH.
Cucrema 401 ONOKMPOBKM TMpenHa3HaueHa sl OJOKMPOBAHUS CMEINAaeMOW OMOPHOMH
KOHCTpYKIMH 124 orHocutenpHO cucreMbl 118 mnepememenus. Cwmemaemas oOnopHas
KOHCTpYKIUs 124 MoskeT ObITh 3a0510KHupoOBana, korna Gpuinbtp-npecc 100 HAXOAUTCS B 3aKPBITOM
TIOJIO’KEHUH, KaK n300pakeHo Ha Dur.2.

Ha ®ur.4A-4B Taxke mzobpaskeHa cMelnaeMasi OropHasi KOHCTpykuust 124. B manHOM
BapuaHTe BbIMONHEHUsT cuctema 401 ONOKUPOBKH pacMoONOKeHa HAa CMEMaeMOW OMOPHOU
KOHCTpyKUuH 124.

Kpowme toro, Ha @ur.4A-4B n3o0pakeHa apyrast 4aCTb CMEINAeMON OITOPHON KOHCTPYKIIMH
124, a umenno Hampasisromue saeMeHTsl 128, Hanpasnsaromue snemenTsl 128 BBINOIHEHBI €
BO3MOKHOCTBIO  CKOJIB3SIIIIETO B3aMMOIEHCTBHS C COOTBETCTBYIOIIMM OJHHUM M3 OOIIMX
NPUBONIHBIX 3BeHbEB 140 (B JAaHHOM NpHMEPE — C COOTBETCTBYIOIIUM 3j1eMeHTOM 204 mpuBona
nepemernennsi). Hampapisirorue 31eMeHTsl 128 UMEIOT MIHMHAPHYECKYI (opMy U CKBO3HOE
orBepctue 129 nna pasmewenus snemenra 204 mpuBoma nepemerneHus. Hanpasnsromue

aneMeHTHI 128 pacronoskeHbl Ha CMeIaeMOi OMOPHOM KOHCTpYKIUH 124 Takum 00pa3oM, 4ToObI
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NOA/IePKUBaTh (PUKCUPOBAHHOE YIJIOBOE OTHOIIEHHWE Mexay osiemMeHtoM 204 mnpuBozaa
NEepPEMEIeHUs U CMELaeMOM ONOPHOM KOHCTpyKuMeW 124, He3aBUCMMO OT TOJIOKEHUs
YKa3aHHOW KOHCTPYKLIMHU BAOJb NPOJOIBHOrO HanpasaeHus 101,

Ha ®ur.5 uzobpaxenn! o0muii Bun ¢punbtp-npecca 100 B monoxkenun P3 cxxarus, koraa
yKa3aHHBIH (QUIBTP-IIPECC HAXOANUTCS B CXKATOM COCTOSIHUY, M IPUMEPHBIH BAPHAHT BBITOJTHEHUS
cucrembl 120 ckarus. M3oOpakennas Ha Dur.5 cucrema 120 cxxaTvsi COAEPIKUT YeThIpe
snexTpudeckux npusoga 502 cxxaTHs, KaKAblM M3 KOTOPBIX COAEPKUT COOTBETCTBYIOLIUI
NJIaHETapHbINA BUHTOBOH y3en 507.

Kaxnpiii npusoxa 502 cxxaTust JOMOJHUTEIBHO COAEPIKUT NepBbIil dseMeHT 504 u BTOpOU
snemeHT 506. Ilepsblii sneMenT 504 npuBoaa CkaTusl, TAaK)KE€ HA3bIBAEMBIN MPUBOAHBIM BAJIOM
MIPUBOZA C3KATHsI, PACIIONIOXKEH C BO3SMOKHOCTBIO BPALlEHNs] B HEMOJBWKHON NPHXKUMHOH MIJIUTE
108. Bropoii snement 506 npuBoja C:KaTHs COCAMHEH C YKa3aHHBIM IEPBBIM 3JIeMEeHTOM 504
NPUBOJIA CIKATHUS TIOCPEACTBOM TUIAHETAPHOI'O BUHTOBOTO y3ia 507 TakuM 00pa3oMm, YTO B OTBET
Ha BpallaTeJbHOE ABHXKEHUE NepBoro sineMeHntra 504 BTopoil sneMeHT 506 cMemaeTrcsi BIONIb
npononbHOro HanpasieHust 101. Takum oOpa3om, MIaHeTapHbIi BUHTOBOH y3e 507 BBINOIHEH C
BO3MOXKHOCTBIO NTPe0Opa30BaHus BPALIATEIbHOTO IBUKEHUS B JINHEHHOE IBIKEHHE.

IInanerapuenii BUHTOBON y3en 507 comepxur posuku 508. Pomuku 508 pacnosiokeHbl
pagvaibHO BOKPYr NpUBOAHOrO Bajma 504 CcHUCTEMBI CKaTUg W 3aKJIOYEHbl B  IOJYIO
LIMJIMHAPUUECKYIO acTh 510 Broporo snementa S06 mpuBona cxkarusi. Pesbba npuBogHOro Basia
504 cucrembl ckaThs, Kak MPAaBHUJIO, UISHTUYHA BHYTPEHHEH pe3bOe MOJIOH LMIMHAPHYECKOM
gacth 510. OOBIMHO PpOJMKH HMEIT OAHOXOAOBYIO pe3b0y C BBINYKIBIMH OOKOBBIMH
MOBEPXHOCTSIMU, KOTOPBIE ONPAHUYUBAIOT TPEHUE MIPU KOHTAKTAX POJIMKOB C MPUBOAHBIM BaJOM
504 cuctemspl CxkaTus U MOJIOW MUIMHAPUYECKONU 4acThio 510 BTOporo snemenra 506 npusona
cxatust. [Ipu cBoeM kpydeHuu posuku S08 0OBIMHO COBEPIIAOT OOOPOTHI BOKPYT MPHBOIHOTO
Bajna 504 cuctemsl CKaTUs U MO3TOMY MX 4aCTO HA3BIBAIOT IJIAHETAPHBIMU POJIUKAMM.

Kak onucano Belle, Ha OHON CTOpOHE cucTtema 120 cxkaThsi COeNMHEHA C HEMOABUKHON
npwkumMHOM rumrtod 108, a Ha aOpyrol CTOpOHE COEAWMHEHA C HENOABMXKHON OMNOPHOU
koHCTpyKLumen 122. Korna punbrp-npecc HaXOAUTCs B 3aKPbITOM NOJOXKEHNU P2 11 akTHBHpOBaHa
cucrema 401 6moxkupoBky, crucremMa 120 cxxaThsi MOJKET OKa3bIBaTh CXKMMAIOLIIEE, TIHYIIEE YCUITHE
Ha ¢ubTpoBasbHbIe TUIUTHI 112. Biarogaps nmpuiokeHUIo TSHYINETO YCHIns (pUIbTpOBaIbHbBIE
wmThl 112 Moryt ObITE mpHIKaTHl APYT K APYry, U oOmuil o0beM mosocteii 804 MoxeT ObITh
YMEHBLIEH.

Kaxxnpiit u3 npuBonoB 502 cxxaTsi MOXKET ObITh JKECTKO COEAMHEH, COOTBETCTBEHHO, C

KaXIpIM npuBosoM 202 mepemerneHus ¢ oOpa3zoBaHHEM OOILIEro NPUBOAHOIO 3BeHa 140,
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MPOXOMALLErO JUHEMHO OT HEMOABUXKHOM MPHKUMHOW IIUTEI 108 kK cMemaeMon MpUKUMHOU
nmre 110 BIone NpoaoIpHOrO HaIpaBJIeHUs.

Cucrema 120 cxxatus MOXeT cofep:kaTb OAMH WM Oosee MPUBOAHBIX OMOKOB 512 mums
NOJBENCHHUS] KNHETHYECKON 3HEPIHH K CMEILIaeMON ONMOPHON KOHCTPYKUMH 124 ansa cMerneHus
cMernaeMoi nprkuMHON tuThbl 110 Bross npoponpHoro HampasneHust 101. Onun wim Oosee
NPUBOJIHBIX OJIOKOB 512 MOTYT conepsKaTh OIUH MK OoJiee SJIeKTPOBUTATENEH.

Kak m3o0pakeno Ha @wur.1-5, punprp-npecc 100 conepxkut cucremy 118 nepemernenus,
cucremy 120 cxarust u cuctemy 401 OmokupoBku. Cucrema 401 OJIOKMPOBKH BBINOJHEHA C
BO3MOYKHOCTBIO OJIOKUPOBAHHS CMEIaeMON MPHKUMHOM IIUThI 110 B 3akpeITOM monokeHnn P2
nepes yIUIOTHEHHEM IUIUT ¢ UCNOJIb30oBaHueM cucteMbl 120 cxkatuda. Ilpu akTuBauuy CUCTEMBI
401 Onokuposku ¢unbTp-mipecc 100 Oyaer HAXOAUTHCS B 3aKPBITOM COCTOSIHUH, a CMeInaeMast
OMNOpHasi KOHCTpyKUus 124 pacronoxeHa B 3aKpeITOM nosoxkeHuu P2. ITocne Toro, kak cucrema
401 OnokupoBkH OblTa aKTUBUPOBAHA AJs1 OJIOKMPOBAHMS CMEIIAEMON OMOPHONW KOHCTPYKLUHU
124 otHOCHTENBHO 3NeMeHTa 204 mpUBONIA MEPEMEINEeHHUs], MOKET ObITh aKTHBUPOBAHA CHCTEMA
120 cxxatust nist OKa3aHWs TSHYINEro YCHIIUS AU CKaTus (puinbTpoBaibHBIX TWMT 112 1, Tem
CaMbIM, MPWXKATHUA UX APYT K APYTY U T€PMETUYHOTO YIUIOTHEHUS, YTOOBI TapaHTUPOBATh, YTO
npouecc GpuabTpanru MOKeT ObITh BBIIOJTHEH O€3 00pa30BaHUs YTEUKH.

Co ccpukoii Ha Dur.7 HIDKE ONHCaHa TEXHOJOrn4Yeckas cxema criocoba 700 ymnpasieHus
¢unbTp-npeccom 100. Crnocob6 700 Bkjrouaer ciexayromue dTambl: dTan S702 cMelieHus,
BBINOJIHAEMBbIIN IOCPEACTBOM CUCTEeMBI 118 mepemerienus, cMemaeMol NpU>KUMHON muThl 110
N0 HATPABJICHUIO K HENoABWXHOU nprokuMHON tumte 108. Takum obpasom, Ha sTame S702
CMeLIaeMyl0 MpwKUMHYKO mnTy 110 cMewmaroT U3 OTKpbITOro mosioxkeHus P1 B 3akpwiToe
nojioxkenue P2. B otkpeitom nonoxenuu Pl gunbrpoBanbHbie el 802 u3 GUIBTPOBATBHBIX
it 112 B3aUMHO OTAENEHBI APYT OT APYra, & B 3aKPBITOM IOJOKE€HUU P2 yka3aHHBbIE IUIUTHI
B3aMMHO TpHJEraloT npyr kK npyry. Ha ®ur.8A wusobpaxkeHO OTKpbITOe mojoxenne Pl.
Uzobpakensl aBe QuubTpoBanbHble TMThl 802 u3 ¢unbrpoBanmpHbIX MmauT 112, mpu 3TOM
yka3aHHble (puibTpoBasbHBIE TUIHTHI 802 oTmenensl apyr ot apyra. Ha ®ur.8B u3obpaxkeHo
3akpbIiToe nojoxenne P2. U3obpaxkeHs! aBe GpuibTpoBanbHble INTH 802 U3 (GUIBTPOBATBHBIX
T 112, npu 5TOM yKa3aHHbIe GUIBTPOBAIBbHBIE TUTNTHI 802 B3aMMHO MPUJIETAIOT APYT K APYTY.

Kpome Ttoro, B xome sranma S702 cmelieHus: cMmeliaeMoi NprkuMHOM muutel 110 u3
OoTKpbITOro mnojioxkeHuss Pl B 3akpeiToe nonoxkenue P2 ¢ ucnonp3oBaHuem cuctembl 118
nepemMenienys, cucrema 120 cxxatus HeakTHBHA. JTtan S702 cMeleHns CMelaeMoN MPH>KUMHOM
nmtel 110 mocpenctBom cucreMbl 118 mnepemerieHuss BKIIOYAET CMELIEHUE CMELIAeMOU

NpwKUMHOW TumMThl 110 B OTBET Ha BpallaTeNbHOE IBMXKEHHE IO MEHBLIEH Mepe OAHOrO
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3yOuaroro koseca 226 y3mia 222 peeqHoro nmpuBoja.

Hanee, Ha sTane S704 oOecneunBarOT OJIOKUPOBAHNUE CMEIAEMON MPUKUMHOM umuThl 110
nocpenctsoM cuctemel 401 Onokuposku. Ha stanme S704 cmemraemasi nprxumaas mmra 110
3a0JIOKMPOBaHAa OTHOCUTENBHO cHcTeMblI 118 mepemernenust.

ITocne sToro, Ha sTane S706 cycnensuto 808 mopatoT B nosoctu 804, 0Opa3oBaHHBIE MEXAY
oOpalieHHbIMH IpYT K Apyry noBepxHocTssMu 803 cocemuux nap GpunbTpoBaibHbIX T 806 13
¢unbTpoBanbHbIX TWIMT 112. Cycnensus 808 MoskeT conepKaTh CMECh TBEPIbIX KOMIOHEHTOB 812
U KUIKUX koMroHeHToB 810, kak onucaHo Bbime. Ha ®@ur.8C nokaszana nopaya cycrnensuu 808
B nosioctu 808, oOpa3oBaHHbIe MEXNY (UIBTPOBATIBHBIME TUTUTaMH 802 M3 (QHIBTPOBAIBHBIX
T 112.

3areM, Ha sTane S708 cmewaroT cMellaemMyro NpukuMHyr0 uty 110 mocpenctsom
cuctembl 120 cxxaTusl B HaNnpaBJIeHUH K HEMOJBIKHOM nprskuMHo# nimre 108. Ha stane S708
CMELIAaeMYI0 NPWKUMHYIO TuTy 110 cmemaroT U3 3akpeiroro noyoxenus: P2 B nonoxenue P3
ckarusa. Cmemaemyro mpmwxkuMHY0 oty 110 cmemaror B monoxkenwe P3 cxxaTusi, 4ToOBI
YMEHbIINTh 00BbeM mojocteld 804, B pe3yibraTe 4Yero Mo MeEHbIIeH Mepe YacTb SKUAKHX
KOMITOHEHTOB 810 BBIHY/IeHa nepemeInaThest U3 nonocreii 804 B ¢punbpTpoBaibHbIe TIIUTH 802
IUTsl OTAEJIEHUs] TBEPABIX KOMIIOHEHTOB 812 cycnieHn3uu 808 OT MO MEHbIIEH Mepe 4acTH KUAKUX
koMrnoHeHTOB 810. Ha ®@ur.8D npencrasneno nonoxenue P3 cxkatus. Ha ueprexxe nmokaszaHo, Kak
4acTb JKMAKUX KOMIIOHEHTOB 810 mpuHYIMTENbHO mnepeMewaroT wu3 mnojocred 804 k
¢unbTpoBanbHbIM TwiMTaM 802, YacTh KUIKUX KOMIOHEHTOB 810 MOXKET BBIXOAUTH OT
BHYTPEHHEH CTOPOHBI QUIBTPOBATBHBIX TUIUT 802 Uepe3 BBIMYCKHYIO CUCTeMY (He MOKa3aHa).

Kpome Ttoro, B xome srama S708 cmerieHus cMmeuniaeMoil MprkuMHOM muuTel 110 w3
3aKpbITOro nosioskeHusi P2 B monokenue P3 cxxartus ¢ ucnosip3oBaHueM cuctemsl 120 cxkatus
cucrema 118 nepemernenus HeakTuBHa. Jtan S708 cMmeleHUs CMeLaeMON MPUKUMHOM TUIUTHI
110 mocpenctsoM cuctemsl 120 cxxaTus BKJIKOYAET CMELIEHHE YKA3aHHOM CMeELaeMoi
MPWKUMHOMN IUIUTHI B OTBET HA BPALIATENbHOE ABUKEHUE INIAHETAPHOIO BUHTOBOIO y3J1a 507,

BelmeonucaHHable 3TaIbl WITFOCTPUPYIOT MPOLECC 3aKPbIBAHUS (PHIBTP-TIpEcca, MPH 3TOM
CMELIAeMYI0 MPWKUMHYIO TUTY 110 cMewmaroT u3 oTkpeIToro nonoxenus P1 B nogoxenue P3
CKaTHsl, C KOHEYHBIM PE3yJIbTATOM OTAENECHUs TBEPABIX KOMINOHEHTOB 812 cycnensun 808 ot no
MEHbLIEH Mepe YacTH KUAKHX KoMIoHeHToB 810. Jlanee OyneT onmucaH nMpoLecc OTKPBIBAHUS, B
X0A€ KOTOPOro CMEIIAeMYK NPHXKUMHYK uTy 110 cMemaror u3 nonoxkenuss P3 cxarus B
OTKpBITOE noJsiokenue P1.

Crnoco6 700 mononHuTENbHO BKIOYaeT 3tan S710 cMelleHus cCMelaeMoil NMpHKUMHON

el 110 OT HENnOABMKHON MPUKUMHON MIUTEI 108, BBIMOIHAEMBIN IOCPEACTBOM CUCTEMBI 120
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cxatus. B Takom ciydae, cmemaeMyro npuwkuMHyr0 miauty 110 Ha stane S710 cmemaror us
nosioxkeHust P3 coxatust B 3akpbITOE MOJI0KEeHHE P2.

ITocne storo, Ha stanme S712 BBIMOSHSIOT Pa30JOKMPOBAHHE CMEIIAEMOM MPUKHUMHOM
wmtbl 110 nmyrem npeaktuBaumu cucremsl 401 Omokuposku. Ha stame S712 cmemaemas
nprokumHas mmrta 110 pa3dnokupoBaHa OTHOCHTEIBHO cucTeMsl 118 nepemernenus.

HNanee, Ha stane S714 cmemnaemas npwxkumHas tumta 110 Moxker ObITh CMeleHa,
NOCPENCTBOM cUCTeMBI 1 18 nepemMelienusi, B HalIpaBJIE€HUU OT HEMOABUKHON MPUKUMHOM IJTUTHI
108. B TakoMm ciydae cMmemaeMyr nprxuMHyro ity 110 Ha stame S714 cmewaror us
3aKPBITOTO MOJIOKEHUs1 P2 B OTKpbITOE mososkenue P1, utoOpr obecnieunts B3aMMHOE OTAEICHUE
¢unbTpoBaNbHBIX TMT 112 npyr oT apyra, OTKpeITh mosnoctd 804 U, TeM cambIM, BBITPY3UTh
octaBiyrocst yacte 812 cycnensun 808 u3 ¢uubprp-npecca 100. Ha ®ur.8E wuszobpaxkenHo
OTKpBITOE NoNoxkeHue P1, B KOTOpOM NPOUCXOOUT BBIFPy3Ka OCTaBlIelcs YacTu 812 cycneH3un
808.

CornacHoO OTHOMY HEOTrpaHUUYUBAIOLEMY NIPUMEPY, B KOTOPOM CHUCTEMA CIKATHUS CONEPIKUT
nsa mnpusopa 502 cxkatus, a cucrema 118 nepememenus copep:kut asa npusopa 202
nepemenienys, 3tan S702, S714 cMmelenus cMmemaeMoi npxkuMHoi miautel 110 nmocpencrsom
cucremsl 118 nepemenieHns BKIOYAET CMEIIEHUE YKA3aHHOM IUINTHI B PE3YJIbTaTe CUHXPOHHOU
padotel nByx mnpuBonoB 202 mepemerienus. Kpome TOro, mpu HCHOJb30BAHUN JIaHHOTO
ycrpoiictea, stan S708, S710 cmewmenus cmemaeMon npukuMHOW muuThl 110 mocpeactsom
cucreMmbl 120 cxaTHsi BKJIIOYAET CMELIEHUE YKA3aHHOH CMEIaeMON NPUKUMHON IUIUTBI B
pe3ysbTaTe CHHXPOHHOH padoThl ABYX NpuBoAoB 502 cxxatusi. [Ipu 5TOM KakIablid M3 MPUBOIOB
502 cxxatus u mpuBonoB 202 nepeMereHus pacroyiosKeH TaKUM 00pa3oM, YTO COOTBETCTBYIOLIHE
aBa OOLIMX MPUBOAHBIX 3BeHA 140, 0Opa3oBaHHbBIE COOTBETCTBYIOIIUMH MapaMu MPUBOAOB 502
ckaTust ¥ puBooB 202 mepemenieHust, OyAyT PacrioOXKEeHbl HA POTUBOMIOIOKHBIX OOKOBBIX
croponax ¢unbTp-npecca 100.

CornacHo pyromMy HeOrpaHHYMBAIOIIEMY [TPUMEPY, B KOTOPOM CHUCTEMA CXKATHs COIEPIKUT
yeTelpe npusoaa 502 cxkatus, a cucrteMa 118 mepemelneHuss coaepKUT deTelpe npusoja 202
nepemenienys, 3tan S702, S714 cmelenus cMmelaeMoi nprxuMHoi miautel 110 nmocpencrsom
cuctemnl 118 mepemenieHns BKIOYAET CMEIEHUE YKA3aHHOM IUINTHI B PE3YJIbTaTe CUHXPOHHON
pabotel deTbipex npuBonoB 202 mepememenusi. Kpome TOro, mpu HCMOJb30BAHUU JTaHHOTO
ycrpoiicta, stan S708, S710 cmemeHus cMmemaeMoil nprkuMHOM muTel 110 mocpeacTsoM
cucteMbl 120 cxkaTusi BKJIFOYAET CMEIIEHUE YKAa3aHHOM CMELAeMON NPWKUMHOW IUIMTHI B
pe3ysbTaTe CUHXPOHHOW pabOThI YeThIpex NpuBonoB 502 cxxatus.

IIpu 5TOM Kaxabi U3 mpuBoaoB 502 cxatus u npuoaoB 202 nepeMeleHus PacioOKeH
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TaKUM O00pa3oM, YTO COOTBETCTBYIOIIHME YeThIpe OOIMX JMHEWHBIX NPHUBOAHBIX 3BeHa 140,
o0pa3oBaHHbIE COOTBETCTBYIOIIMMH MapaMu mnpuBogoB 502 cxatus U npuBogoB 202
nepemelieHys1, OyayT B3aUMHO OTCTOSITh IPYT OT APYra Kak B MOMEPEYHOM, TaK U B BEPTUKAIBHOM
HaIpaBJIeHUH, 00pasyst Mapy HWKHUX OOLIMX MPUBOAHBIX 3BeHbEB 140a 1 mapy BepXHUX O0IIUX
NPUBOAHBIX 3BeHbeB 140b.

Ha ®ur.6A u 6B m3o0paxeH xkommiekT 200 MOIEpHH3ALMU CXKATHUS M TMEPEMEINEHHsI
buIBTpOBANBHBIX TUHT st puibTp-mipecca 100. Jlanee mo TekcTy koMruiekT 200 MomepHU3ALH
CKaTHsI U TepeMelleHus] (QUIbTPOBATBHBIX TUIUT OyIeT HAa3bIBaThbCA MPOCTO MPEMJIOKEHHBIM
koMiiektoM 200 mopepHm3auuu. Kak ynoMHMHanoch paHee, NPenOKeHHbIM KomrmuiekT 200
MOJIEpPHU3ALUYU TOAXOANT AJIl UCMOIb30BAHUS B KAUECTBE 3aMEHbI TPAAULIMOHHBIX CMEIIAFOIINX
yCTpOHCTB, npuMeHsieMbIX B pubTp-nipecce 100. IIpomre rosopsi, punerp-npecc 100, koTopbIii
yke OblT MoApOOHO OMUCAaH B JAHHOM JTOKYMEHTE, COIAEPKHUT NPEeAJIOKeHHbIH KoMruiekt 200
MozaepHu3anuu. Takum 00pa3oM, OOJIBITMHCTBO MPU3HAKOB U (PYHKIIMOHAIBHBIX BO3MOYKHOCTEH
npemsioskeHHOro kKomruiekta 200 MonepHU3aluy yke ObUIM ONHMCaHbl B OTHOIIEHUH (PHIIBTP-
npecca 100. ITostomy nydme Bcero OyaerT AOMONHUTH HACTOSIIEE OIMUCAHHE MOAPOOHBIM
YKa3aHUEM TOTrO, Kakue MPU3HAKU BXOAST B NMPEAJIOKEHHbIN KOMIUIEKT 200 MomepHU3auuu, a
KaKue HeT.

IIpennoxennbii komruiekT 200 MOAEpHU3ALUH COAECPIKUT HEMOABHXKHYI) OINOPHYHO
KOHCTPYKLUIO 122, BBIMOJHEHHYIO C BO3MOXKHOCTBIO COCIMHEHHUs] C HEMOABMKHOU MPUKUMHOU
wmTol (He TmOKas3aHa), W CMEIAeMYI0 OIOPHYI0 KOHCTPYKLUIO 124, BBINOJIHEHHYIO C
BO3MOKHOCTBIO COSTMHEHUSI CO CMELIaeMOi MPIKUMHON TUTUTOH (HE MOoKa3aHa).

IIpennoxennbiii koMmiekt 200 MOAEepHU3ALMHN AOMOIHUTENBHO COAEPKUT CMEINAoIIee
ycrpoiictBo 116, koTopoe panee ObUT0 MOAPOOHO onucaHo B oTHOmeHNH puibTp-npecca 100 co
ccpuikoi Ha Pur. 1-5.

IIpennoxenublii koMuiekT 200 MOAEPHU3ALUH BBIIIOIHEH C BO3MOXHOCTBIO YCTAHOBKHU Ha
TPaIULIUOHHBIN (PUIIBTP-TIpece WK B KauecTBe komruiekta 200 MOAEpHU3ALMH JJIsi OMTUCAHHOTO
¢dunsTp-nipecca 100. B paccMOTpeHHOM NMPUMEPHOM BapUAHTE BBITIOJHEHHS] MOHTAX KOMILIEKTa
200 MonepHU3aLUH OyJET BBIMOJIHATHCS CIENYIOIINM 00pa3oM.

HenonmwkHyt0 OMNOPHYIO KOHCTPYKLIMIO 122 TPUKPEIUBIIOT, Hampumep, Oonramu, K
HENOABWXHONU npr>xkuMHOM mute 108. HenonsuikHas onopHast KOHCTPYKUMs 122 coaep:KuT aBa
OTIOPHBIX 3JIEMEHTA, HO MOXET UMETh JF000€ KOJIMYECTBO 3JIE€MEHTOB.

CMmemaeMy0 OMOPHYIO KOHCTPYKLUIO 124 MNPHUKPEIUISIOT, Hampumep, OoiTramu, K
cMemaemMon npuxkuMHou nure 110.

Onny nnm Oojee AONMOJHHUTENIBHBIX ONOPHBIX KOHCTpykumi 602, 604 xommiaekta 200
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MOZIEpHU3ALMH MTPUKPEIUIAIOT K COOTBETCTBYIOIUM 4YacTsM punbrp-npecca 100. B wactHoCTH,
ofHy uiau Ooyiee KOHIIEBBIX OIOPHBIX KOHCTPYKIMH 602 xomruiekra 200 MonmepHM3aLUU
NPUKPEIUIIIOT K pame 102 ¢punbrp-nipecca, a ogHy min 6onee OOKOBBIX OMOPHBIX KOHCTPYKLUI
604 npukpersiroT kK 60KoBbIM Oankam 106.

ITpusonb! 502 coxaTHst MPUKPEIUIAIOT K HEMOABUKHON ONIOPHOM KOHCTPYKLIMHU 122, ecnu OHU
HE TPUKPEIUIeHbI MPeIBapUTENbHO MPU MOCTaBke. DyieMeHThl 204 mpuBoma mNepeMeLieHUs
pacroyararoT TaK, 4TOObI OHU BXOJWIIN Yepe3 OJHY MU 00Jiee KOHIIEBBIX OMOPHBIX KOHCTPYKLIUH
602 B HampapJsIOLIHE dJeMeHThl 128 cMelaemMoii OMOPHON KOHCTPYKIMM U OOHY WK OoJjiee
OOKOBBIX OMOPHBIX KOHCTpYKumi ©604. Dnementsl 204 mpuBO#a TNEPEMELICHUS SKECTKO
NPUKPETUIIOT K puBoziaM 502 cxartus, ¢ oOpa3oBaHHEeM OOIIUX MPUBOIHBIX 3BeHbEB 140 Mexy
ABYMsI OIIOPHBIMHU KOHCTpyKLUusMu 122, 124,

Crnenpanucty B TaHHOH OONACTH MOHSATHO, YTO HACTOsIIIEe H300peTeHne HUKOUM 00pa3om
HE OrpaHUYeHO OMMCAHHBIMU BbILIE IPEANOYTUTEIbHBIMU BapMaHTaMy BbInogHeHus. Hanpotus,
B pamMKax o0bemMa mnpuiaraeMoil (opMysbl HM300pETeHHs BO3MOXKHBI MHOTOYHCIICHHbIE
mMoaudukanuu 1 n3MeHeHns. Kpome Toro, nocie u3y4eHus uepTekell, ONMCaHus ¥ MPUIaraeMoit
dopmynbl M300pETEHUs] CIEMUANUCT B JAHHOH OOJNACTH TEXHHKH CMOXKET OCMBICIHTh U
BBITNIOJIHUTh U3MEHEHMsI B PACKPBITBIX BAPUAHTAX BBIMOJHEHUS NP MPAKTUYECKON peann3aluu

3asIBIIEHHOTO U300peTeHMUSI.



PCT/EP2020/086109 MIIK®: BO1D 25/12, BO1D 25/19,
BO1D 25/164, B21D 43/05

PWIBTP-IIPECC U KOMIUVIEKT MOJAEPHU3AIINU C)KATHA U
HNEPEMEIEHUA ®PUIBTPOBAJIBHBIX IVIUT AJISA ®UJIBTP-IPECCA

OBJIACTh TEXHHKH, K KOTOPOM OTHOCHUTCS U30BPETEHHE

Hacrosiimee wm3oOpereHne OTHOCUTCA K (PHIIBTP-TIpECCYy M KOMIUIEKTY MOJEPHHU3ALUH
CKaTHsI U TIepeMeleHnsT (PUIbTPOBAIBbHBIX ILIAT Auist prbTp-nipecca. Hacrosimee nzodperenue
TaKXKe€ OTHOCHTCSI K CIIOCO0Y yIpaBieHHst (PHIBTP-IIPECCOM B CIIOCO0Y 3aMEHBI CYLIECTBYIOIIECH

CUCTEMBI CIKaTHs U TIepeMeleHus B (UIIbTp-Tpecce.

YPOBEHb TEXHUKHU

Cornacao ogHOMY CIOCOOY (PUITBTPALIUH CYCIIEH3HH, COIEPIKAIINUX OTHOCHTEIBHO BBICOKUE
KOHLICHTPAL[MH TBEPIbIX BEINECTB, HCIONb3YIOT YCTPOHCTBO, M3BECTHOE Kak (HbTp-mpecc,
KoTOpOe paboTaeT Mo MPUHLUHUMY (QUIBTPALK BbITECHEHHEM. B (pubTp-nipecce HCMOMb3YIOT Psi
(HITBTPOBAIBHBIX ILJIUT, PACTIONOKEHHBIX PSIIOM APYT C APYTOM, MPU 3TOM Ha (PUIIBTPOBAJIbHBIE
IUTUTHI OKA3bIBAIOT IABJICHUE 3aKPBIBAHHs, O0ECMEUUBAIOLIEe TePMETHYHOE COCAMHEHHE IUIUT
apyr ¢ npyrom. CyCrneH3H0, TaKyl0 Kak MHHEpajbHas CYCHEH3Usl WIM IIyJIblla, BBOAST Yepes3
BIIyCKHOE OTBEPCTHE, U OHA 3aIIOJIHSET BCE OTAENbHbIE IPOCTPAHCTBA, (PUIIBTPOBAIbHBIE KAMEPHI,
MEXy KaKIOH mapoi (pHIIbTPOBAJIBHBIX TUTUT, U YaCTh JKUAKOTO KOMIIOHEHTA, TIPEICTABISIIOLIYIO
cobol (uubTpar, yAAISIOT. 3aTeM MPHUBOASIT B JeHCTBUE (PUIBTPYIOIIHE MeMOpPaHBbI
(UIBbTPOBANIbHBIX KaMep ISl MPECCOBaHUs OT(UIBTPOBAHHOrO ocanka. Ilocie 3Toro BBOIST
CXKaTbIil BO3AYX WM ra3, JUOO JKUAKOCTh IJIsi BbIBENEHHs OoJjiee KUAKOrO KOMIIOHEHTA MyTeM
BBITECHEHHUS, B PE3YJIbTATE YErO OCTAETCs TBEPAOE BELIeCTBO. TBepAbIil (GUIBTPAT HATIPABJISIOT K
BBIITYCKHOMY OTBEpPCTHIO, /i€ MPOUCXOAMT ero Bbirpy3ka. Ocaliok M3 TBEPAbIX YaCTHII,
OCTABLIMICS B KaXKIOM OTAEJIbHOM MPOCTPAHCTBE MOCJE BBIMOJIHEHHOTO LHKJIA (DUIBTPALHH,
TOJIKEH OBITh YAANEH B XOZ€ MOATOTOBKH K CICAYIOIEMY UKy (PHITBTPALHH.

TpanunuoHHble (UIBTP-NIPECCH, KaK MPABHIO, YKOMIUIEKTOBAHbI THUIPABIMYECKUMHU
LIJIMHAPAMHU, TIPeIHa3HAYEHHBIMH JJIsl BHIIOJHEHHS OMepaLuil MepeMeLIeHns] 1 3aKPbIBaHHS B
¢unbTp-npeccax. B mokymenre W02009/079673 onmcan Takol (uUIBTp-TIpecc, ComeprKarquit
(UIBTPOBAJIbHBIE TUIUTHI, U MPHKUMHYIO IUIHTY, KOTOPYIO MOXKHO NepeMellaTh MOCPEACTBOM

THIPaBINYECKOrO LWJINHAPA, YCTAHOBJIEHHOIO Ha OTAEJIbHON CKONb3sIIEH KapeTke, U KOTopas
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o0ecrieunBaeT mprkaThHe (UIBTPOBAIBHBIX IUIUT APYr K IPYyry B Iporecce (QpuibTpanum.
Cxounp3siiast KapeTka MOXKeT IepeMeIaThCs TIOCPEACTBOM IIPUBOAHOTO Y371, YCTAHOBJICHHOTO Ha
TAHHOM KapeTke, TeM caMbIM, 00ecreunBasi OTKPbIBAHHE U 3aKpbIBAaHUE y3J1a (PUIBTPOBAIBHBIX
TUTAT.

B EBpomnetickoii matentHoit 3asiBke EP 3 473 319 Al onmucan y3en GUiIbTPOBAIBHBIX TLTHT
U cr1ocod OTACICHUA TBEPABIX KOMIIOHECHTOB CYCIICH3HH OT JKUAKHUX KOMIIOHCHTOB.

TpaHI/ILII/IOHHbIe CUCTEMBI TICPEMEIICHUA W CXKaTHd HMCIOT PAd HEOOCTATKOB. Takum
o0pasom, B JaHHOH 00JIACTH TEXHHUKH CYLIECTBYET NOTPeOHOCTh B yCOBEPIIEHCTBOBAaHIH. Kpome
TOT0, MHOTHE (PUIIBTP-TIPECCHI, KOTOPBIE Y3Ke UCTIONB3YIOTCS HA PA3JINYHBIX O0bEKTaX, HAIPHMED,
B TOPHONOOBIBAIOIIEH NPOMBIIUIEHHOCTH U T.JA., (PYHKIHOHHPYIOT YAOBJIETBOPUTEIBHO BO

MHOT'UX JPYTHUX aCICKTax.

CYINIHOCTD U30bPETEHM A

3amaueil HacTOSIIEro N300PETEHUs SBISIETCS] YMEHBIICHNE, OTPAHUYEHNE UIIH YCTPaHEHNE
OJHOro WiM OoJiee M3 BBILIEYKA3aHHBIX HEAOCTATKOB B JAHHON OONACTH TEXHUKH, a TaKXKe
OTAENbHBIX HENAOCTATKOB MJIM JIOOOM MX KOMOWMHAIMKM, M pELIeHHe IO MeHbIIeH Mepe
BBILIEYOMSHYTOH MPOOJIEMBI.

CornacHo nepBoMy acrlekTy, YKa3aHHbIE U APYTHe MPpOOJIEeMBbl PELIEHbI IOJTHOCTHIO UIIH T10
MEHbIIEH Mepe YaCTUYHO IyTEeM IPUMEHEHUs KOMIUIEKTa MOJEPHU3ALMUU CXKaTUid U
nepeMerneHus (PHIbTPOBAIBHBIX TUINT JUIsl (PHIIBTP-TIpecca,

npudeM (QUIBTP-TIPECC COAEPIKUT HENMOABIIKHYIO TPIDKUMHYIO IUINTY, CMELIaeMyIo
NPWKUMHYIO TUIUTY W (UIBTPOBAJbHBIE IUIUTHI, OPUEHTUPOBAHHBIE MEPIEHINUKYJISIPHO
NPOZIOJIbHOMY HATPABJICHUIO (QHIIBTP-MIpecca, P STOM YKAa3aHHBIH KOMIUIEKT MOACPHH3ALUU
COZEPKUT

HEMOJBI)KHYI0 ONOPHYHK) KOHCTPYKLMIO, BBIIOJHEHHYH) C BO3MOXKHOCTBIO COCIMHEHUS C
HEMOJBW)XHON NMPUKUMHOM IUIUTOM,

CMELIAEMYI0 OMNOPHYIO KOHCTPYKLUIO, BBINOJHEHHYIO C BO3MOXKHOCTBK) COEAMHEHUS C
YKa3aHHOM CMEIaeMON NMPUKUMHOM IUIUTOMH,

CHUCTEMY C)KaTHsl, COEIMHEHHYIO ¢ HEMOABMKHON OMOPHON KOHCTPYKLMEN U COAEPKAIIYIO
[0 MEHBIIEH Mepe OAMH JJIEKTPUYECKUNM MPUBOJ CKATHUs, COAEP KALIUI IJIAHETAPHBIA BUHTOBOU
y3€eJ1, IPUYEM CHCTeMa CKAaTHUsl BBITOJIHEHA C BO3MOXKHOCTBIO NMOAAYM AABJICHUS 3aKPBIBAHUS K
($UIbTPOBANBHBIM TUTUTAM, U

CUCTEMY MEpPEMELIEHUs], COCAUHEHHYK) CO CMELIaeMOW OINOPHOM KOHCTPYKLHMEH U
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COZEPKAILYIO 10 MEHBIIEH MEPE ONUH JJIEKTPUIECKUI MPUBOJ MEPEMELEHNUs], COAEPKALUN Y3€l
peedHol nepenayu,

IIPU 5TOM CHCTEMA CIKaTHsI )KECTKO COEIMHEHA € CHCTEMOH IepeMeleHns ¢ 00pa3oBaHHEM,
IJIST KKIOW COOTBETCTBYIOIIEH Mapbl MPUBOJIOB CXKATHs M MPUBOJOB NEPEeMEINeHHs, O0IIero
IPUBOJHOTO 3BEHA, MPOXOASIIEr0 JHUHEHHO OT HENOABM)KHON ONOPHONH KOHCTPYKLUHU K
CMEILIaeMO OMOPHON KOHCTPYKIUU BAOJb MPOAOJbHOTO HAPABICHUS.

IIpennokeHHbI1 KOMIUIEKT MOAEPHU3ALMU MOXKET HUMETh IPEUMYLIECTBA, MOCKOJbKY
NIO3BOJISIET 3aMEHUTh TPAIUIIMOHHbIE YCTPOICTBA PUIIbTp-TIpecca, MPeIHA3HAYEHHBIE TSI COKATHSI
U INEepeMelIeHNs, YCTPONUCTBOM AJIsl CKaTHsl U NEPEMEINECHMs] € IMOJHOCTBIO 3JIEKTPUYECKUM
npuBonoM. Takum 00paszom, OobIIe He HY>KHO MPUMEHSTh THAPABINYECKHE CHCTEMBI, B KOTOPBIX
IUIsl IepEeMELIeHUs] CMELIAeMON MPUKUMHOHN IUIMTHI UCMOJB3YIOT TMAPABINYECKUE LIUIUHAPBHL.
3ameHa ruipaBInuecKol CUCTEMBI AIEKTPUUECKOM CUCTeMO UMeeT psif penmyliecTs. Bo Bpemst
nepemMenieHnss (UIBTPOBAIBHBIX IUIMT B TPAIULUOHHBIX (UIBTP-TIpeccax ansi padoTsl
TUAPABIMYECKUX LWIMHAPOB HCIONB3YeTCs HM30BITOYHOE KOJUYECTBO MAcia, MOCKOJBKY Ha
NPOTSDKEHUH BCEro XOAa THAPABINYECKHE LMIMHAPHI paboTal0T ¢ OAMHAKOBONW MOILIHOCTBIO.
Kpowme Toro, ucrnonb3oBanue OOJIBIIOr0 KOJINYECTBA MAciia HAHOCHT BPeZ OKpY’Karollel cperne,
TUAPABIMYECKOE MACIO SBJSIETCS JOPOTOCTOAINMM, a oOpamieHue ¢ MaciaoMm Tpedyer
JOTOJHUTENbHBIX TPyAO3aTpar. bosnee TOro, B cily4ae yTEYKH Macja KOHEUHbIA MPOAYKT,
NPEACTABISIIOINIA COO0I OT(GUIBTPOBAHHBIN OCAOK, MOXKET OBITh 3arpsi3HeH. Takum o0pasom,
NPEeIOKEHHBI KOMIUIEKT MOAEPHU3ALMH OCOOEHHO BBITOAEH TEM, YTO AN ero paboThl He
TpeOyeTcst Macio |, CIeIOBATENbHO, OH SIBJISIETCS] SKOJIOTHUECKH O€30MacHbIM ISl OKPY KaroI et
Cpensl.

B TpaguumMoHHBIX  QUIBTp-Tpeccax  Mpouenypa  OTKPBIBAHHS U 3aKPbIBAHHS
(UIBbTPOBANIbHBIX IIUT OTHUMAE€T MHOTO BPEMEHH, MOCKOJBbKY OOJIbIIOE KOJIMYECTBO MAacia
HY’KHO TepeKavnBaTh 110 TPYOOIpoBOAaM U TPyOKaM sl OAAYH B TUAPABINIECKUE LIMUTUHAPBL.
B dacTHOCTH, OTKpBIBaHHE M 3aKpbIBAaHHE (PHIIBTPOBAIBHBIX TUIUT C UCTIOJIb30BAHUEM LIFITMHIPA
JUTs1 3aKPBIBAHNS] OTHUMAET 3HAYUTENBHOE KOJIMYECTBO BPEMEHU, TOCKOJIbKY YKA3aHHBIA LIUIMHIP
NpeAHa3HAYeH ISl CO3/IaHUSl BBICOKOTO IABJIEHUS 3aKPbIBAHUS, a HE OBICTPOTO NMEpeMeIeHus
nopiuHs. Kpome Toro, eciu 11st OTKpBhIBaHUS (PHIIBTPOBAIBHBIX TUTUT UCTIONB3YIOT LFUIMHAP AJIS
3aKpbIBaHUs, 00BEM HAJIABIMBAHUS OTPAHUYEH, IOCKOJBKY MOYKET OBITh BBIITOJIHEH TOJBKO OUH
OrpaHUYEHHBIN XOA MUIUHAPA. JIMMHHBIA X0 LIIIHHAPA TaKke TpeOyeT OONBIIOro KOJINIecTBa
Macia, U OOJbIIME IJIOMIAN IMOPIIHEBOTO IMITOKA LMJIMHAPA AJIS 3aKPBIBAHHS IOIBEPIKEHBI

3arpsA3HCHHUIO BCJICACTBUEC BbIIIAACHUSA OT(I)I/IJ'II:;TpOBaHHOFO ocCajaka. bonee TOrO, JUTMHHBIN
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NOpPIIEHb CO3/1aeT MEXaHWYECKHe MPOOJIEeMBl, IOCKOJIBKY BEC IOPLIHA MOXKET IPHUBECTH K
OTKJIOHEHHIO MJTH U3THOAHUIO TTOPLIHSL.

OnmnHako 1 QuubTp-mpecca, OOOPYNOBAHHOTO — NPEAJIOKEHHBIM  KOMILJIEKTOM
MOZIEPHU3ALNH, KaK NepeMelneHne (QUIbTPOBAIbHBIX IUINT, TaK W ONEpaulus UX 3aKPbIBAHUS
OCYIIECTBIISIIOT C HCIIOJBb30BAaHHEM HJIEKTPUYECKOro NpuBoaa. TakuMm oOpa3oM, 3HAYUTENBHO
COKpAILEHO BpeMsi, HEOOXOIUMOE JUIsl 3aBEPIISHHS TIOJTHOTO paboyero HUKiIa. DTO CBA3aHO C TEM,
YTO CMellaeMasi TMPWKUMHAs IUIUTa NPUBOAUTCS B JACHCTBUE OTHEJIbHOM CHUCTEMOM,
MPENCTABIISIIOINE COOOM CHUCTEMy TiepeMelleHus], KoTopasi oOecrneuuBaeT Oojiee BBICOKHE
CKOPOCTH TP MEePEeMEIIeHNH (PUIBTPOBATBHBIX ITHT MEXTy OTKPBITHIM IOJIOKEHUEM, B KOTOPOM
NPOUCXOAUT UX OYUCTKA, U 3aKPBITBIM IOJIOXKEHHEM, U HaoOopoT. B wacTHOCTH, CKOpOCTBH
CMeLIaeMOi MPHKUMHON TUTUTBI MOKET OBbITh PETyJIHPYEMOM U MEpeMEHHOH, TaK YTO yKa3aHHas
TUTUTA MOXKET MePeMelaThCsl BIOJIb OOKOBBIX 0alOK (GPUIbTp-Tipecca ¢ pa3IMyHONW CKOPOCTHIO B
3aBHCHUMOCTH OT OOCTOSITENBCTB.

Kpome Toro, mpu 3aMeHe TPaAMLMOHHBIX PEIIEHHH, WCMOJIB3YEMBIX B CYIIECTBYIOLINX
bunabTp-npeccax, Ojaronmapsi MPEeNIOKEHHOMY KOMIUIEKTY MOJEPHU3ALHMA MOXKET OBbITh
o0ecrieyeHa CyIecTBeHHast SKOHOMUS SHEPTHH, TIOCKOJIbKY M CUCTEMA NIePEMELIIEHHSI, U CUCTEMA
CKaTHsl HMEIOT JJEeKTpuuecKud mnpuson. Eine OJHUM NpenMyLIeCTBOM MPEANIOKEHHOTO
KOMILUIEKTa MOJAEPHHU3ALMHU, UCIONb3YEeMOro B (DUIBTP-TIpECcce, SBISETCA TO, YTO KOJIUYECTBO
(HIBTPOBANBHBIX IJIUT MOXKET OBITh MPAKTHYECKH HEOIPAHUYEHHBIM. JTO CBSI3aHO C TEM, YTO
nepeMeleHre  (pUIbTPOBAJBHBIX  BBINOJHSIOT C IOMOINBIO  CHCTEMbl —IEepEeMeIleHHs,
BBINIOJIHEHHON Ha Oase y3ia peedHoil mepenmauu. JlaHHOE pelleHHe MO3BOJSIET YCTAHOBHTH
npuBoAHON Oyiok (OJIOKM) Ha CMelaeMol OMOPHOW KOHCTPYKIMH, YTO, B CBOK O4Yepelb,
MIO3BOJISIET MEPEBUTATh CMEIIAEMYI0 MPIKUMHYIO TUTUTY ¢ BBICOKOHM CKOPOCTHIO BIOJIb OOKOBBIX
Oanok. IlockonmpKy TPHUBOIHON OJIOK CONEPIKUT 3JIEKTPOABHIraTeNb, TO IO CPABHEHUIO C
TPAIULIMOHHBIMU (DHUIIBTP-TIpeccaMu, B KOTOPBIX ISl TIEpeMeIleHus] (PUIBTPOBAIBHBIX TUIAT
UCTIONIb3YIOT THAPABINYECKHE [IFITHHIPBI C OTPAHUYEHHON MOIIHOCTBIO, TIO/1aBAEMYI0 MOLITHOCTb
U CKOPOCTh NEPEMEIEHHsT MOKHO JIETKO PEryJIMpOBaTh COrJIACHO KOJIMYECTBY (PHIIBTPOBAIBHBIX
TUTAT.

Jlpyroe mpenMyInecTBO MPEAJIOKEHHOrO KOMILIEKTa MOAM(PHUKALNUA COCTOUT B TOM, YTO
YCUJIMSI, OKa3blBaeéMble HAa CMELIAEMYI0 OINOPHYIO KOHCTPYKLUHMIO (M, CIIeIOBaTENbHO, Ha
CMELIAeMYIO IPIKIMHYIO TUTUTY) CUCTEMOMH IepeMeLeHns], Oy Iy T KOJUTMHEAPHBbI B IPOCTPAHCTBE
YCUJIMSIM, OKa3bIBAEMbIM Ha CMEIAeMyI0 OMNOPHYK KOHCTPYKLMIO (M, CJIEOBATENbHO, Ha

CMeIaeMy0 MPIKUMHYIO TUIHTY) CUCTeMOHN CxkaTusi. JJaHHOe NpeuMyIecTBO 00eCrednBaeTCs
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Onmaronmapsi reOMeTpHUYECKON KOH(pHUrypamuyu oOINero MPUBOIHOTO 3BEHA, KOTOPOE MPOXOIUT
JUHEWHBIM O0pa3OoM OT HEMOJBIKHOM OMOPHOM KOHCTPYKIUU K CMEIIaeMOil OMOpPHOM
KOHCTPYKIUH BAOJIb IPOIOJBHOIO HAIIpaBieHus. B pe3ynbraTe MOXKHO yJIyUIINTh U 00€30MacUTh
yIpaBJI€HHE CMEIIEHUEM CMeLIaeMON NPKUMHON MUThl. KpoMe Toro, 3To mo3BoJseT cucTeMe
nepeMerneHrs padoTaTh B KauecTBE MeXaHM3Ma OJIOKMPOBKH, ¢ MPEIOTBPALICHUEM CMEIeHHs
CMELIaeMOIl OMOPHOW KOHCTPYKLMH OTHOCUTEIBHO CHUCTEMbI TiepeMelneHus. braronmaps
OJIOKMPOBAHUIO IBIXKEHHUS y3J1a PEEYHOH Mepeaayuu, HampuMep, ¢ IOMOIIBIO MPeIyCMOTPEHHOM
TOPMO3HOM CUCTEMBI, IEUCTBYIOLEH HA YKa3aHHbIN y3€I1, cMellaeMasl PUKUMHAs TIJIUTa MOKET
yIEPKUBAThC B (PUKCUPOBAHHOM IIOJIOKEHHH OTHOCUTEJIbHO CHCTEMbI MEPEMEINEeHUs] BIOJb
TOYHO TOM K€ JIMHUH, BJOJIb KOTOPOM HAIPaBJIEHbl YCUIINs, OKa3bIBAEMbIE CUCTEMOM C3KaTHsl BO
BpeMs1 CKaTHsl (PUIBTPOBAIBHBIX ILJIHT.

JpyrumM npeuMyIleCTBOM MPEAJIOKEHHOTO KOMILIEKTa MOAEPHU3ALUU SIBJIAETCS TO, 4TO
HaMMure OOIIMX TPUBOAHBIX 3BEHBEB YIPOINAET H3TOTOBJICHHE KOMIUIEKTAa, a TaKXe €ero
YCTAaHOBKY Ha ¢uubTp-nipecce. [laHHOE mnpenMymecTBo OOYCIOBIEHO TEM, YTO CHCTEMa
nepeMeleHnss U CHUCTeMa CXKaTHs OyAyT SIBISATBCS MO CYIIECTBY ABTOHOMHBIMH, TO €CTb,
NPEAJIOKEHHBIN KOMIUIEKT MOJIEPHU3ALIUN MOXKET paboTaTh U O3 YCTAHOBKH Ha QUIBTP-TIpecce.
ITockonbKy cHCTEMa CXKaTHs HANPSMYIO COEIMHEHa ¢ CHCTEMON IepeMeIleHHs B BHae o0Iero
IPUBOJIHOTO 3B€HA, MEXaHUYECKUE YaCTH, 00pa3yrolue ykazaHHoe olliee MPUBOJHOE 3BEHO, He
JOJDKHBI OBITh (PU3UUECKUM O00pa3oM COeAMHEHbI ¢ (PUIbTp-peccoM. DTO O3HAYAET, 4YTO
MEXaHWYECKHEe YaCTH TaKKe€ MOTyT ObITb H3TOTOBJIEHBI M COOpaHbl BMECT€ C ONOPHBIMHU
KOHCTPYKLHUSIMH B OTCYTCTBUU (puibTp-mipecca.

TepMHUH «COEAMHEHHBIIY CIEeNYET TOJKOBATh B IIMPOKOM IMOHUMAHHUH, B TOM CMBICIIE, YTO
JAHHBII TEPMUH HE HCKJIOYAET MCIHOJIb30BAHUSA MPOMEXKYTOUYHBIX 3JIEMEHTOB WM Y3JIOB,
PACTOIOKEHHBIX MEXKAY COSIUHSAEMBbIMU 3JIEMEHTAMU. DTO 3HAYUT, YTO B HEKOTOPBIX BapHaHTaX
BBITTOJIHEHHSI HETIOJIBUYKHASI OTIOPHASI KOHCTPYKIIMST MOYKET OBITh BBINMOJIHEHA C BO3MOYKHOCTBIO
HEMOCPEACTBEHHOIO IMPUKPEIJIEHUsT K HENOABW)XXHOW MNPHXXUMHOW IJIMTE, HANpuUMep, C
UCTIOJIb30BAaHHEM OOJITOB MJTH BUHTOB. B aJlbTepHATHBHBIX BAPUAHTAX BBITIOJIHEHHS HETIOIBUKHAS
OMOpHAsi KOHCTPYKLHSI MOXKET OBITh BBINOJHEHA C BO3MOXKHOCTBIO HEMOCPEICTBEHHOT'O
MPUCOECUHEHNs] K JAOMNOJHUTEIBHOMY 3JIEMEHTY WIH Y3Jy JONOJHUTEIBHBIX 3JIEMEHTOB,
PacnoJIOKEHHOMY MEXy HEMOABMXKHOW OMOPHOM KOHCTPYKLMEHW U HEMOABHXXHOWU MPH>KUMHOU
nuTOU. Takue NONMOJHUTENBHBIE JJIEMEHTHI WM y3€Jl AONOJIHUTENbHBIX 3JIEMEHTOB MOXKHO
UCIIOJIb30BaTh, HAIIPUMED, [JIs1 YTIIOBOM PEryJIMPOBKH HEMOABHKHOU NMPUKUMHOM IIIUTHL TO ke

CcaMO€ OTHOCHUTCS K CMELa€MOM ONOPHOM KOHCTPYKLIMM U CMELAeMON MPHKUMHOMU IUTUTE.
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OOmee npuBOJHOE 3BEHO HAa IEPBOM KOHLE COEAUHEHO C HEMOABMXKHOW OMOPHOM
KOHCTPYKLMEHN, & HA BTOPOM KOHLIE COEAMHEHO CO CMELIAeMON ONOPHOM KOHCTpyKuuen. Takum
oOpa3zom, oOlnee NMPUBOAHOE 3BEHO CBSI3bIBAET HEIMOJBHKHYIO OIOPHYIO KOHCTPYKLHIO CO
cMelaeMoil omopHoOi KoHCTpykuueil. He crmemyer cumrath, 4ro OOllee MPUBOJHOE 3BEHO
COZIEPIKUT BCE YACTHU CHCTEMBbI CXKaTHS W/IIIH CUCTEeMBI Iepemerienusi. O0iee npuBoJHOE 3BEHO
npeAcTaBysieT COO0 reOMEeTPUYECKYIO JIMHEHHYIO YIJTMHEHHYIO YacTh, OOPa30BaHHYIO YaCTIMHU
CHCTEMbI CIKaTHsI W/WJIA CUCTEMBI ITepeMereHusi. JIpyriue 4acTu CUCTEMBbI CXKATHS 1/ HITH CUCTEMBI
nepeMeLIeHHs MOTYT OBbITh PACIIONIOKEHBI B IPYTOM MECTE.

Kaxnass w3 HENOABMKHOW NPW)KUMHONW IUIMTBI M CMEIIAEMOW NPWKUMHOM IJIMTHI
PACIIONOKeHa TAKUM 00pa30M, YTO MPOXOIUT IO CYLIECTBY BEPTHKAIBHO. DTO MOAPA3yMEBAET,
YTO KaXaas (QrIbTpOBaJIbHAS IUIMTA U3 (PUIIBTPOBAIBHBIX IUIMT TAK)KE PACIIONIOKEHA TaKUM
00pazom, 9TO MPOXOIUT IO CYLIECTBY BEPTHKAIBHO.

Cucrema cxatusi, CBsi3aHHas C CHCTEMOH IepeMellEeHUs, MOXKET COAepXkaTb CHUCTEMY
CKaTHsl, HEMOJABMKHO UJIM JKE€CTKO MPUKPEIJIEHHYIO K CUCTEME NEePEMELIEHUS.

Cucrema cxaTusi U CUCTEMa NepeMEIeHUsI MOr'yT 0Opa30OBbIBATh 110 MEHbBIIEH Mepe 4acTh
CMEINAIOLIEro yCTpocTBa (UIBTp-TIpecca. YKa3aHHOE CMEINAIoliee YCTPOMCTBO MOXKET
CBSA3BIBATb HEMOABWXXHYIO OINOPHYK) KOHCTPYKLIMIO CO CMEIAEMOM OMOPHOM KOHCTPYKLMEH.
CwMermaroniee yCTpOMCTBO MOKET OBITH BBIMOJIHEHO C BO3MOKHOCTBIO ITOJIBOJIA KMHETHYECKOMN
SHEPrUU K CMELIAeMOW ONOPHOW KOHCTPYKLUUU Ui MEPEMELIEHUs CMELaeMON NPUKUMHOU
IUTUTHI BJIOJIb MIPOAOJIBHOIO HampasiaeHus. JpyruMu clioBamMH, CMELIAIoLIee YCTPOHCTBO MOXKET
cozep:kaTb CUCTEMY CKATUS U CUCTEMY MEePEMEILEeHMUS.

HenonsuwxkHass onopHasi KOHCTPYKLMS MOXKET COAEPKAaThb OAWH 3JIEMEHT, HO B Ka4eCTBE
aJIbTEPHATHBBI MOXKET COZIEPKaTh OoJjiee OMHOTO dyieMeHTa. CMelaemMast OTIOpHasi KOHCTPYKIIHS
MOXKET COAEPIKATh OAMH JIEMEHT, HO B KAYECTBE aJIbTEPHATHUBBI MOKET COAEPKATh O0JIee OTHOTO
3JIEMEHTA.

OuUIbTPOBATIBHBIE TUTUTHI MOTYT ObITh OPUEHTHPOBAHBI O] MPSIMBIM YTIIOM OTHOCHUTEJIBHO
MPOJOJIBHOIO HANPABJICHUsT W PACHpEAeNeHbl BIOJNb MPOAOJBHOIO HAIPAaBIEHUS MEXAY
HETIOABWKHON MPHKUMHOM TJTUTON M CMeIaeMO MPYKUMHOM ITUTON (GUIIBTp-TIpecca.

Cucrema coxaTHsi W/MIM CUCTEMA TIEPEMELIEHHSI MOTYT OBITh BBIITOJHEHBI C BO3MOYKHOCTBIO
CMELICHHS CMEIIaeMON MPHUKUMHOM TUTUTBI Iy TEM IPeoOpa30BaHusl BPAIATEIbHOTO IBUKEHUS B
JIMHENHOE JIBU>KECHUE.

Cucrema cxaTusi MOXeT OBITh BBIMOJHEHA C BO3MOMKHOCTBIO —MpeoOpa3oBaHUs

BpalaTCJIbHOTO ABUXKCHUSA B YCUIIUEC, I[efICTBYIOH_Iee B OCCBOM HaIlIpaBJICHUH. CucreMnbl CxKaTHS
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MOXET OBITh BBITMOJIHEHA C BO3MOXKHOCTBIO IIPE00Pa30BaHMs BPAIIATENbHOTO IBUKEHHS B TATOBOE
yCUJIHe, AEUCTBYIOLIEE B OCEBOM HAIIPaBJIEHUH, N TOJIKAOIIEE YCUIIUE, EHCTBYIOIIEE B OCEBOM
HaIIPaBJICHUU.

Cucrema nepeMereHust MOXKeT ObITh BBITIOJHEHA C BO3SMOKHOCTBIO CMEIEHHsI CMEeIaeMOit
NPYOKUMHOM TUTTBHI B OTBET HA BPAIATEIbHOE JBIDKEHHE 10 MEHBIIEH Mepe OJHOro 3y0uaToro
KOJIECA Y3J1a PEEYHON NepenavH.

Cucrema cxxatus MOXKeT OBITh BBIOJIHEHA C BO3MOXKHOCTBIO CMEINEHUsS] CMeIaeMoin
NPWKUMHOMN IUTUTBI yTEM MEePEMELEHNs] YKa3aHHOW IUIMTHI B OTBET HA BPALIATEIbHOE IBHKEHUE
MJIAHETAPHOI'O BUHTOBOIO y3J1a.

Cucrema coxaTHsi H/MJIH CUCTEMa NIEPEMEIEHHUs] MOYKET ObITh BBITIOJHEHA C BO3MOKHOCTBIO
MOABOJAa KMHETHYECKOW 3HEPrud K CMELIaeMON ONOPHOH KOHCTPYKLMH [Jisl CMEINEeHUs
CMEIaeMON MPUXKUMHOHN IUIMTHI BAOJBb NPOAOJBHOIO HAINpPABJIEHUS, MyTEM CO3JaHUs YCUIIUS,
JENCTBYIOLIErO HA CMELIAEMYH) OMOPHYH KOHCTPYKLHIO B OCEBOM HAIPABJICHUH.

[InanerapHeli BHMHTOBOH y3€Nl  BBIIIOJHEH C BO3MOXKHOCTBIO — MPeoOpa3OBaHMUS
BPALIATEIBHOTO JABIDKEHHS B JIMHEHHOE ABIDKEHHE M OCOOCHHO MOIAXOANT ISl UCIIOJIb30BAHMUS B
TaKUX OONACTAX MPUMEHEHHUs, KOTOPble OTIIMYAIOTCS BBICOKOH TOYHOCTBIO, OBICTPONEHCTBHEM,
BBICOKUMH Harpy3kamH, IJIUTEIbHBIM CPOKOM CIY>KOBI M MHTE€HCHBHOCTBIO, HANpHUMeEp, IS
UCTIONBb30BaHusl B QuubTp-nipecce. COOTBETCTBEHHO, BpallaTEIbHOE JIBUXKEHUE, MEPEaaBaeMoe
IJIABHOMY Pe3bOOBOMY Baily, MpeoOpasyercss B yCuiue, AeHCTBYIOIEe B OCEBOM HAIlPaBIICHUM.
Takum obpazom, TpeOyemoe naBieHne 3aKkpbIBAaHUS, HEOOXOMMOE ISt CKATHS (PHIIBTPOBAIBHBIX
IUTUT, MOXET OBITh OOECIeYeHO 3JIEKTPONPHBOIHBIMU CPEACTBAMH BMECTO TI'MAPABINYECKUX
LIUHAPOB.

Cwmemraemast omnopHass KOHCTPYKLMSI MOXKET COAepaTb IO MeHbIIeH Mepe OIuH
HAIPABJISAOLUN 3JIEMEHT, IPEeAHA3HAYEHHbIN sl B3aUMOACUCTBUS NIPU CKOJIB3SALIEM IBHKCHUU
C COOTBETCTBYIOIUM OJJTHUM U3 OOIINX MPUBOJAHBIX 3BEHBEB. Y Ka3aHHBIHN [0 MEHbIIEH Mepe OIUH
HANPABJSIIOLINA 3JIEMEHT MOXKET UMeTh LMIUHApH4Yeckylo ¢opmy. ITo meHbliel mepe omguH
HANPABJISTFOLINI 3JIEMEHT MOJKET MMETh CKBO3HOE OTBEPCTHE IUIS MpHeMa OOIIero MPUBOIHOTO
3BeHa. [lo MeHbIIeH Mepe OIWH HANPaBISIOMUN 3JIEMEHT MOXKET OBITh pACIONIOKEH Ha
CMEIIaeMOIl OMOPHOW KOHCTPYKLUHU TakuM 00pa3oM, 4TOOBI MOANEPKUBATh (PUKCHPOBAHHOE
yIJIOBOE COOTHOIICHHWE MeEXAy OOIMUM MPUBOAHBIM 3BEHOM H CMELIAeMOW OIMOPHOM
KOHCTPYKLIMEH HE3aBUCUMO OT IIOJIOXKEHHUs] CMELIAeMOW ONOPHOW KOHCTPYKLUUU BIOJb
MIPOJOJIBHOIO HANIPABJICHUS.

CwMmeliaemast IpH>KMMHAs IJIMTa MOXKET NEPEHOCUTHCS ONTIOPHOI KapeTKOH, BBIIOJIHEHHOMH C
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BO3MOXXHOCTBIO JIMHEMHOIO CMELIEHHs BAOJIb IPOAOJBHOrO HampasieHus. llepemernenue
OTOPHON KapeTKH MOKeT ObITh O00eCleYeHO TPYIION OMOPHBIX KOJIeC, KaTSALIUXCA IO
MPOXOASIIIUM B MPOJOJIbHOM HarpaBiieHHH OOKOBBIM Oankam (ubrp-npecca. CiaenoBaTenbHO,
OMNOpHAas KapeTka MOXKET MOAAEPKUBATD U NMEPEHOCUTh CMEIIAEMYIO0 IPKUMHYIO TUIUTY. Takum
o0pa3om, MOHSTHO, YTO CMellaeMasi OMNOpHAas KOHCTPYKLHS MOXKET ObITb CKpeIuieHa WU
COEMHEHA HEeMOCPEACTBEHHO CO CMeIaeMON MPHKMMHOMN TUIMTOM, KOTOpasi, B CBOIO O4Yepenb,
MOKET IEePEHOCUTBbCSI ONOPHON KapeTKoW. B kadecTBe ajbTEepHATHUBBI, CMeELaeMasl OINOpPHast
KOHCTPYKIIUSI MOKET OBbITh CKpeIJieHa UJTH COSTMHEHA HETTOCPENCTBEHHO ¢ ONTIOPHOM KapETKOM.

CornacHo HEKOTOPBIM BapUAHTAM BBITIOJIHEHUSI CHCTEMa CHKaTHsl CONEPIKUT JBa MPUBOAA
CXKaTus, a CUCTeMa MEePEMEILECHUS] COACPKUT JIBa MPUBOJA NMEPEMEIICHUs, KaKAbI U3 KOTOPBIX
pacMoJIOKeH TaKuM OOpa3oM, YTO MPHU YCTAHOBKE Ha (PUIIBTP-TPpEcce COOTBETCTBYIOLIWE JIBA
OOIIMX TPUBOAHBIX 3BEHA, OOpPA30BaHHBIE COOTBETCTBYIOIIMMHU MMapamMu MPUBOIOB CXKATHS U
MPUBOZOB TMepeMeleHus;, OyAyT pPacloNiOKEeHbl Ha MPOTHBOIIOJIOKHBIX OOKOBBIX CTOPOHAX
¢dunbTpa nmpecca.

D10 MOXeT OBITh MOJIE3HBIM, TOCKOJBKY TMO3BOJISIET OOecreduTh Ooyiee paBHOMEPHOE
pacrpeneneHue yCHINM M0 CPABHEHUIO ¢ BAPUAHTAMU BBINOJHEHUS], B KOTOPBIX NPEAyCMOTPEHO
TOJIBKO OJTHO O0Illee MPUBOIHOE 3BeHO. bojiee paBHOMepHOE pacnpeneieHne YCUIHA TT03BOJISIEeT
UCTIOJIB30BaTh OoJiee JIErKhe U MPOYHbIe MEXaHUYECKUE JIETANH, a TAKXKEe CHUKAET BEPOSTHOCTD
3akiuHUBaHMs. Kpome TOro, ucnosb3oBaHue Oojiee 4eM ONHOro OOINero MpHUBOJHOTO 3BEHA
MO3BOJISIET YIPABISATh MPUBOIHBIMU 3BEHBSIMH MO OTAeNbHOCTH. axke eciau pabora (uibTp-
rpecca NpeAnoyiaraeT CHHXPOHHOE MIPUBEAEHUE B IEHCTBUE MPUBOAHBIX 3BEHBEB IS YA KAHUS
CMeLIaeMO MPHUKUMHOM IJIUTBI NapajieSIbHO HEMOABKHON MPHUKUMHOM MJIUTE HA MPOTSKEHUH
BCET0 MEPEMEIIEHHS], MOTYT BOSHUKHYTh CUTYaLIUU, KOra ObUTo ObI 11€1eCO00pa3HbIM MPUIIOKUTh
OoJblliee yCUIHe, HCIONB3Ysl OMHO M3 OOIMUX MPUBOIHBIX 3BEHBEB, a HE MPYroe, HAMPUMep, 1O
NpUYUHE HEPABHOMEPHOTO pAaCIpeNesieHUs] CYCIEeH3UH MeEXAy (QIbTPOBaJbHBIMU TUTATAMH,
b0 eciu GUIBTPOBATBHBIE TUTUTHI B COCTOSTHUH UX MPUJIETAHUS IPYT K APYTY UMEIOT HEMHOTO
Pa3HYIO TOJILIUHY BAOJb MPOAOJBHOIO HAMPABJICHUS.

CornacHO HEKOTOPHIM BapUaHTaM BBIMOJHEHUS, CHCTEMa CXKAaTHSl COIEPIKUT YEThIPEe
MPUBOJA CXKATHUS, & CUCTEMA NMEPEMEILLEHHUS COICPKUT YEThIPE NMPUBOJA NMEPEMEILECHUS, KaXKIbIi
U3 KOTOPBIX pACHOJIOKEH TakuM o00pa3oM, YTO TIPU YCTAHOBKE Ha (QUIBTP-TIpecce
COOTBETCTBYIOLIHE YEThIpe OOIIUX MPUBOIHBIX 3BE€HA, 0OPa30BaHHBIC COOTBETCTBYIOLIEH Mapoi
MPUBOAOB CXKAaTHS M MPUBOAOB MEepeMEIleHus, OyIyT B3aUMHO OTCTOSITb IPYT OT JIpyra Kak B

OOKOBOM, Tak M B BEPTUKAJIBHOM HAINpaBJIEHWH, 0Opasysl mapy HIDKHUX OOIIMX MPUBOIHBIX
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3BEHbEB U MaPy BEPXHHUX OOIIUX MPUBOAHBIX 3BEHBEB.

Crnenuanucty B JaHHOM 00JacTH TEXHUKH MOHATHO, YTO JAHHbIE BAPHAHTHI BHITIOJTHEHHS
UMEIOT NPEUMYLIECTBa, TOOOHBIE IPEUMYILIIECTBAM PaHee ONUCAHHBIX BAPHAHTOB BBINOJHEHMUS,
B KOTOPBIX MMEETCs 1Ba OOIIMX MPUBOAHBIX 3BeHA. VICONb30BaHNe YeThIpex OOLIMX MPUBOIHBIX
3BEHbEB oOOecreunBaer euie Oojiee paBHOMEPHOE pacHpeseNieHHe YCHJIMI, YeM B BapHaHTax
BBITTOJIHEHHSI C IBYMS OOIIUMH MPUBOAHBIMU 3BeHbsiMH. Kpome Toro, yeTbipe 00X MPUBOJHBIX
3BEHA, €CJIM OHU paboTalOT MO OTHAEIBHOCTH, MOTYT 00ecneduTh eme Oosiee BBICOKYIO CTETeHb
cBOOOIBI B OTHOLICHWM YCHJIMH, NPHUKIAIbIBAEMBIX K (UIBTPOBAIBHBIM IUIMTAM B 30HE,
pACIIONIOKEHHON psSAOM C OOMUMH TNPUBOAHBIMEH 3BeHbsIMU. OJHAKO JaHHBIE BapHUAHTHI
BBITTOJIHEHHSI MOTYT IONOJTHUTEIBHO O0ECIIEYNBATD MPEHMYIECTBO, COCTOSIIEE B TOM, YTO, KOTJa
NPEJIOKEHHBIN KOMIUIEKT MOJEPHHU3ALMH YCTAaHOBJIEH Ha (prubTp-mpecce, oOLe MpUBOIHBIE
3BEHbsI PACIIONIOKEHBI Oosiee ynoOHbIM 00pa3oM. BepxHsist M HIDKHSS Mapbl OOIUX MPUBOIHBIX
3BEHBEB HE MPEISATCTBYIOT AOCTYNY K (PHIBTPOBAIBHBIM IUTUTAM CBEPXY MJIH ¢ OOKOBBIX CTOPOH
buabTp-npecca.

CornacHO HEKOTOPBIM BapHAHTaM BbITIOJHEHUS, TPEAJIOKEHHbIM KOMILJIEKT MOJEPHU3ALNH
JOTOJTHUTENIBHO ~ COAEPKUT  CHUCTEMY  OJIOKHPOBKH, BBIIOJIHEHHYED C  BO3MOKHOCTBIO
OJOKMPOBAaHUS CMEILIAEMOW OINOPHOM KOHCTPYKLUH OTHOCHTEIBHO CHUCTEMbI IEPEMEINEHUS.
Cucrema OJOKMPOBKH MOJKET SIBJISITBCS YaCTbIO CUCTEMBI nepeMerienns. Cucrema OJOKUPOBKU
MOJKET COAepkKaTb TOPMO3HYHK) CHCTEMY, BBINOJHEHHYIO C BO3MOXKHOCTBIO MPEIOTBPALICHUS
nepeMeIeHNs y3Jia PeeqHO! nepenadu. B kauecTse aabTepHATHBBI, CUCTEMA OJIOKMPOBKH MOKET
SIBJISITBCS] OTAENIBHOM YaCThIO NMPEJIOKEHHOTO KOMIUIEKTa MOJIepPHU3aLNHU 1/ Wi (pUiIsTp-npecca.

Cucrema OJIOKUPOBKM MOXKET COIEp’KaTh IO MeEHbIIEeH Mepe OIHO 3aluparolnee
YCTPOWCTBO, MPENHA3HAYEHHOE I CO3AAHUS 3amUparollero B3aUMOACHCTBUS C 3allOpPHOMU
YaCThIO 110 MEHbIIEH Mepe OTHOTo 00IIero MPUBOIHOTO 3BeHa. Kakaoe 3anuparomiee yCTpoiCcTBO
MOXET COAepKaThb (PUKCHPYIOLIMHA 3JIEMEHT, KOTOPBIA BBICTYNAE€T B HANPABICHUU 3aIOPHOU
YaCcTH COOTBETCTBYIOIIEro OOILIero MPUBOAHOTO 3BEHA, NMPUYEM 3arlOpHAsl YacTh BBIMOJHEHA C
BO3MOYKHOCTBIO B3aMMOJEHCTBHSI ¢ (PUKCHUPYIOIIUM 3JIEMEHTOM, C CO3/IaHHUEM 3alHparolIlero
IEWCTBUSL MEXKAY YKa3aHHOH 3alOPHON YacThiO0 U (PUKCHUPYIOIIUM 3JIEeMEHTOM. PUKCHUPYIOMUT
3JIEMEHT MOXET OBbIThb BBINIOJHEH B BHIE IITAHTHU HJIM CTEPIKHS, MPOXOASAILIETO B MPOIAOIBHOM
HanpaBjieHUH. DUKCUPYIOLIUI 3J€MEHT MOKET COAep)KaTb BbIEMKY WM  KaHAaBKYy,
pacMoJIOKEeHHYI0 Ha CaMOM JajibHEM KOHIIE YKA3aHHOIO 3JIEMEHTA. 3alopHasl 4acTb MOXKET
NPEACTaBIATh cOO0H yriyOneHne il B3auMOIEHCTBHS ¢ (PUKCUPYIOIINUM 3JieMeHTOM. Crcrema

OJIOKMPOBKH MOXKET OBITh PACIOJIOKEHA Ha CMEIaeMOl OMOPHON KOHCTPYKLIMHU. 3arlOpHasi 4acTh
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MOXKET O6p&30BbIBaTb qJacTh CHCTEMBI Cxkatus. B HaCTHOCTH, 3alopHass 4YaCTb MOXKET
O6pa30BbIBaTb 49aCTbhb BTOPOI'O 3JIEMCHTA IMMPUBOJAA CXKaTHUS. B xadectBe AJIBTCPHATUBLI, 3alIOpHasa
4acTh MOXKET 00pa3oBbIBaTh YaCTh CHCTEMbI MepeMelieHrs. B naHHOM ciiydae 3amopHasi 4acThb
MOKeT 00Opa30BbIBATH YaCTh MEPBOTO 3JIEMEHTa MPHUBOAA mepeMerneHus. Takum oOpazom,
cucreMa OJIOKMPOBKM MOXKET OBITh BBIMOJHEHA C BO3MOJKHOCTBIO 3alHUPaHUsT CMEIaeMoin
OTOPHOM KOHCTPYKIIMH OTHOCUTEBHO TIEPBOIO 3JIEMEHTA MPUBOJA MEPEMELICHHUS.

CornacHo HEKOTOPBIM BapuaHTaM BbIIIOJIHEHUA, IOJIA Ka)KI[OfI COOTBeTCTByIOH.leﬁ napsbIl
MPpUBOAOB CXAaTUA W TMPUBOAOB TMEPEMEIICHUA HpeI[HO)KeHHbeI KOMIUIEKT MOJCPHU3allUU
JOTIOJIHUTEJIPHO CONEPIKUT OXHY WU Oojiee JOMOJHUTENbHBIX OIMOPHBIX KOHCTPYKIUH,
BBIMTOJIHEHHBIX C BO3MOXKHOCTBIO TPHUKPEIUICHHS K (UIBTP-TIPECCY TaKUM OOpa3oM, YTOOBI
NnoAACPKUBATE COOTBETCTBYIOINYIO I1apy IMIPHUBOAOB CXATHUA W TMNPUBOAOB NECPEMCIICHUA B
IPOZIOJIbHOM HampaBJIeHUHU MO Bcell niuHe ¢uibTp-npecca. Kakaas u3 yka3aHHbIX OJHOW WK
60.]'[66 AOMOJIHUTECIIBHBIX OIIOPHBIX KOHCTPYKLII/II\/'I MOXET HUMETh OIHO WU 60.]'[66 CKBO3HBIX
OTBEPCTHUH I Pa3MELICHUsI COOTBETCTBYIOLIETO O0IIero mMpuBOAHOTO 3BeHa. COOTBETCTBYIOLIEE
o0Iee NPUBOAHOE 3BEHO MOXKET OBITH PACHOJOXKEHO C BO3MOXHOCTBIO CKOJIBXKEHUS B
COOTBETCTBYIOLIIEM CKBO3HOM OTBepcTHH. CHEeUalucT B JaHHOH OO0JACTH TEXHUKH JIETKO
MOWMET, 4TO TakKasi KOHCTPYKLHUS MO3BOJISIET CMeLaTh O0Ilee MPUBOIHOE 3B€HO OTHOCHTEIBHO
¢unbTp-mpecca B MpoLECCe IEPEeMEIIeHUs CMeIaeMON ONOpPHOW  KOHCTPYKLHUH C
HCTIOJIb30BAHUEM CUCTEMbI CXKATHSI.

Hcnonb3oBanue OfHOM WK 0OJIee JOMONHUTEIBbHBIX OMOPHBIX KOHCTPYKIUI MOXKET ObITh
NPEANOYTUTENIbHBIM  JUIT  TPEAOTBpalleHuss u3ruda OoOMMX TPUBOAHBIX 3BEHBEB IO
CO6CTB6‘HHBIM BCCOM. CHeI_II/IaJII/ICTy B I[aHHOfI O6.]'IaCTI/I TE€XHUKH OYEBUAHO, YTO 3HAYUMOCTDH
yKa3aHHBIX MPoOieM OyAeT 3aBUCETh OT pa3MepoB GuibTp-ripecca. Takum oOpa3oM, BO3MOKHO,
YTO KOMIUIEKT MOIEPHHM3ALMH JIJIsi KPYMHOrabapuTHOro (UIIbTp-mpecca, KOTOPBIN OJKEH
paboTaTh B OTHOCUTEIBHO OOJIBIIIOM JAHAMA30HE PACCTOSIHUN MepeMeleHus, moTpedyeT HaIudus
HECKOJIbKUX OOMOJIHUTCIIBHBIX OIMMOPHbBIX KOHCTPYKHHﬁ, TOrAa KaK KOMIUICKT MOACPHU3ALUN JIA
buapTp-mpecca MEHbIIEro pa3Mepa MOXKeT BooOlme He HYXIATbCS B  KaKUX-JTHOO
AOMOJIHUTEJIbHBIX OMOPHBIX KOHCTPYKLUAX.

Cucrema nepeMeLeHnst MOJKET COZIePIKaTh HIEKTPUUECKHE TIPUBOJHBIE CPEICTBA COTTIACHO
KOJIMYECTBY MPUBONOB mepemeneHusi. ONHAKO BCEro JIUIIb OHO 3JIEKTPUYECKOE MPHUBOIHOE
CPEACTBO TAKKE MOXKET IMIPUBOAUTD B HeﬁCTBHe HECKOJIBKO MMPUBOAOB NNEPEMECIIICHUA. B BapHuaHTax
BBITTOJIHCHHA, UMCHOIIUX 60.]'[66 OAHOTO NMpUBOJAA MEPEMEIICHUA, CUCTEMA NNEPEMEILLCHNA MOXKET

ofecrnieunBaTh pa3Hy padoTy MPUBOIOB NEpeMelIeH s, YTOObI OKa3bIBaTh HA (PMIIBTPOBAIIbHBIC
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IUTUTBl YCUJIUST Pa3INYHON BeIM4YUHBL B TakoM ciy4yae (puiIbTpOBaJbHbIE TUIUTBI MOTYT OBITH
PAcCIIONOKEeHBI MOJ] HAKJIOHOM HWJIM OPHUEHTHUPOBAHbI HE B BEPTUKAJIBHOM HAIpPaBJIEHUH, JTHOO
CMELIEeHbI B IPOJIOJIbHOM HANPABIEHUHU BJIOJIb OOKOBBIX OaJIOK B COOTBETCTBHUH C MTPUIIOKEHHBIMU
ycunusaMu. 1IpenMyInecTBo MOXKET 3aKIH0YaThCs B TOM, YTO K IPUBOAAM MOXKHO JIETKO MOJaBaTh
pa3HOe 3Ha4eHHe MOIMHOCTH. Takium 0O6pa3oM, MOXKHO PeryJMpoBaTh CKOPOCTh KAKAOTO IPUBOAA
IO OTZAEJBHOCTH M, TEM CAMbIM, YMEHBIIATh BPEeMs LIMKJIA U 00ECIeunBaTh ONTUMAJIbHOE H/HUJIH
paBHOE JaBJICHHE Ha dTame 3aKpbIBAHUS ILTUT.

CornacHO HEKOTOpPBIM BapHaHTAM BBIMIOJIHEHUS CHUCTEMa IepeMeIleHUs] AOMOJIHUTENbHO
COACP)KUT OAMH WM Oojiee NPHUBOAHBIX OJIOKOB, MEPEHOCHMBIX CMEINAaeMOW OIOPHOM
KOHCTPYKLMEN AJ MOABEAECHUSI KUHETUYECKON SHEPruu K cucteMe nepemeuienus. Kaxxapnii us
YKa3aHHBIX OJHOTO MK O0Jiee MPUBOAHBIX OJIOKOB MOJKET COAEPIKATh 3JIEKTPOABHUIaTENb. JTO
3HAYUT, YTO NMPUBOAHOHN OJIOK MOXKET OBbITh PACIONOKEH Ha CMEIaeMOl ONMOPHOH KOHCTPYKLIUU
TakuM 00pa3oM, YTO TEpPEeMeIIaeTcsi BMECTE C YKa3aHHOW KOHCTPYKIHEH. DTO MOXKET OBITh
11es1ecO00pa3HBIM, TIOCKOJIBKY MO3BOJISIET UCTIONB30BATh MEHEE CIIOKHYIO cHcTeMy nepenadn. Kak
YIIOMHHAJIOCh paHee, CHCTeMa MepeMeIeHns1 OObIMHO paboTaeT B [uana3oHe 3HAUUTENbHO Ooee
IUIMHHBIX PACCTOSIHUM INEpeMeINeHus, 4eM CUcTeMa Ckatus. Takum oOpas3om, mpHu mepeHoce
OJTHOTO WJIH OoJiee MPUBOIAHBIX OJIOKOB HA CMELIAEMOM OIOPHON KOHCTPYKIMM YKa3aHHBbIE OJJUH
i Oosee NPUBOIHBIX OJIOK MOTYT BCE BPEMsl HAXOAUTBHCS B CHUCTEME KOOPAMHAT CMEIaeMOn
IPWKUAMHOMN IIJIUTHI.

CornacHO HEKOTOPBIM BapUaHTaM BBIITOJIHEHMS, KKl IIPUBOJL C3KATUS U3 YKAa3aHHBIX IO
MEHbIIEH Mepe OHOTO MPUBOAA CKATHSI COACPHKUT

NIEPBBIN 3JIEMEHT, PACHOJIOKEHHBIN C BO3MOXXHOCTBIO BpPallleHUs] B HETIOJBUKHON OMOPHOU
KOHCTPYKILIUH, U

BTOPOM 3JIEMEHT, COEIMHEHHbI C YyKa3aHHbIM II€PBbIM 3JIEMEHTOM IOCPEICTBOM
IJIAHETAPHOT'O BUHTOBOTO Y3J1a C BO3MOKHOCTBIO CMELLEHHS BAOJb MPOIOIbHOIO HANPaBIEHHs B
OTBET Ha BpallaTeJbHOE JABIDKEHHE YKA3aHHOIO IEepPBOr0 3JIEMEHTa NPHUBOJA CXKAaTHUsl BOKPYT
YKa3aHHOT'O IIPOAOJIbHOIO HaNpaBIeHHs.

B pesynprare Moker ObITH OOECIEYEHO NPEMMYINECTBO, MOCKOJBKY BTOPOH 3JIEMEHT
NpPUBONA CKATHUsI MOXeET OBbIThb B JIEOOOH MOMEHT 3a(UKCUPOBAaH OTHOCHUTEIBHO CHCTEMBI
nepeMeneHrs. JTO 3HAYUTENbHO YIPOIaeT KOHCTPYKLIUIO U obecreunBaeT Oonee yCTOHunBOe
MEXaHUYECKOE COEAMHEHNE MEXIy CHCTEMOH CXKaThs M CUCTEMOI MepeMelneHus uepes oomme
NIPUBOJHBIE 3BEHBS.

HepBbIM SJIEMCHTOM IIPpUBOAA CKATUSA MOXKET ABJIATHCA HpHBOI[HOfI BaJI CUCTEMDbI CXKaTHs.
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IIpuBOgHON Baj CHUCTEMBI CXKaTUs MOXET BpallaTbCs BOKPYI CBOEH OCH IOCPEACTBOM
NPUBOIHOTO OJ10Ka cucTeMBbI CokaTusi. OCh MPUBOAHOTO Bajla CUCTEMBI CXKATHS MOXKET IPOXOUTh
BOJIb MPOAOJBHOTO HarpasieHus. IIpuBoAHON OJOK CHCTEMBI CHKATHSI MOXET IpPENCTABIAThH
cobotii anekTpoasuratesib. [IpuBOIHON Bajl CHCTEMBI CKATHSI MOKET OBbITh BBITIOJHEH C Pe3b00il.
DTO O3Ha4aeT, YTO MNPHUBOAHOW BaJl CHCTEMbI CXaTHs padoTaeT Kak Baj IUIAHETAPHON
POJINKOBUHTOBOM NepeAayH.

BTopoii 31eMeHT npuBOa CKaTUSL MOKET UMETh LIUJIMHAPUYECKOE MTONEPEUHOE CEUEHUE U
NPOXOOUT JIMHEWHbIM O00pa3oM BJOJIb MPONOJBHOIO HampasieHus. BTopoil sneMeHT mpuBoaa
CXKaTUsl MOKET MMETh INEPBBbIM KOHeL U BTOpPOW koHew. Ha mepBoM KOHIE BTOPOW 3JIEMEHT
MIPUBOZA CIKATHUsI MOXKET COAEPKATh MOJYI0 LWIMHAPUYECKYH) 4acTh, UMEIOLIYI0 OTBepcTHe. B
OTBEPCTUH MOJKET OBITh YCTAHOBJIEH MPUBOAHOMN BaJl CUCTEMBbI CxkaTusl. [I[prBOAHON Bal CHCTEMBI
CKaTHsI MOKET OBITh PACIIONIOKEH COOCHO CO BTOPBIM 3JIEMEHTOM NpuBozaa ckarws. [lomas
LIHHAPUYECKAasT 4YacThb MOXKET HMMETh BHYTPEHHIOI pe3p0y. DTO O3Ha4yaer, 4Yro Mojas
LIUTHHIPHYECKAs YaCTh MOXKET padOoTaTh Kak raiika riiaHeTapHOH POJMKOBUHTOBOH Mepesayu.

IInanerapHplii BUHTOBOM Y3€JI MOXET COJAEPXKAaTb POJIUKH, PACIOJOKEHHBIE PagUaIbHO
BOKPYT NPUBOAHOIO Baja CUCTEMBI CXKATHUs M 3AKJIIOYEHHBIE B MOJYH LMJINHAPUYECKYIO 4aCThb
BTOPOT'O 3JIEMEHTa NpuBoAa cxkatus. Pe3pda MpUBOAHOIO Baja CUCTEMBI CXKATHA, KaK MPABUIIO,
UJIEHTUYHA BHYTpEHHeH pe3pOe monoil munumHapuyeckoid uactu. Ponmuku OOBMHO HMENOT
OZTHOXOZIOBYIO pPe3b0y C BBIMYKJIBIMH OOKOBBIMU TOBEPXHOCTSIMH, KOTOPbIE OIPAaHUYHMBAIOT
TPEeHHE IIPU KOHTAKTE POJIMKOB C IPUBOHBIM BaJIOM CUCTEMBI C3KATHUS U MOJION LIMIMHAPUIECKON
YaCTbIO BTOPOTO 3JIEMEHTa NPUBOAA CxkaTHs. IIpn cBoeM Kpy4eHUH POIMKU OOBIYHO COBEPLIAIOT
00OpOTHI BOKPYI' MPHUBOAHOTO Bajla CHUCTEMbl CKATHsI, U TMOITOMY HMX 4YacTO HAa3bIBAIOT
MJIAHETAPHBIMU POJIMKAMHU.

B xayecTBe anbTepHATHUBBI, IJIAHETAPHBI BUHTOBOW Y3€J MOXKET COAEpXkKaTh IIAPUKH,
PacnoyIOKEeHHbIE PaJUaIbHO BOKPYT IPUBOJHOTO BaJIa CHCTEMBI C3KATHsS U 3aKJIFOYEHHBIE B MOJYIO
LUINHAPUYECKYI0 4acTh BTOPOrO 3JIEMEHTA NpUBOJA CxkaTus. IlmaHeTapHBI BUHTOBOH Yy3el,
BBITTOJIHEHHBIN C HCIMOJB30BAHUEM LIAPUKOB, B LEJOM paboTaeT TakuM ke o0pa3oMm, Kak |
MJIAHETAPHBIA BUHTOBOW Y3€I1, BBINOJHEHHBIN C POJUMKaMHU. BTOpON 3JIEeMEHT NMpUBOJA CHKATHS
BBITNIOJIHEH C BO3SMOXHOCTBI) HaX0KI€HHsI B IOCTOSIHHOM YTJIOBOM MOJIOXKEHUU OTHOCUTENIBHO OCH
IIPUBOJHOIO Baja CUCTEMbI CXaTHsl. JTO O3HA4aeT, YTO BTOPOM 3JIEMEHT MPUBOAA CXKATUS HE
BpaIlaeTCsi BOKPYI OCH MPHUBOJHOIO Bajla CUCTEMBbI cxkaThus. Korma mpuBOIHON Bajl CUCTEMBI
CKaTHsl BPALIAETCsl BOKPYT CBOEH OCH, OH BXOAMT B 3aLCIUICHHE POJUKAMH, KOTOPBIE, B CBOIO

ouepenib, BXOAAT B 3alETUICHHE C MOJION HUIMHAPUYECKON YaCThIO BTOPOTO 3JIEMEHTA MPUBOIA
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cxkarus. CennaimucTy B JaHHON OOJacTH TEXHUKH IMOHSTHO, YTO BTOPOW 3JIEMEHT MPHUBOAA
ckatus OyJeT JTMHEHHO CMeIaThCsl OTHOCUTENIbHO MPUBOAHOIO Bajla CHCTEMBI CXKATHS, IIPOX OIS
BIOJIb OCH IPHUBOJHOrO Bajia (TO €CTh, BIOJb MPONOJILHOTO HampasyieHus). [IpuBonHoi Bai
CHUCTeMBI C)KaTUsl PACIOJOXKEH C BO3MOMKHOCTBIO BpalleHUs] B HEMOABIKHOM OMOPHOU
KOHCTPYKLUH. DTO O3HAYAET, YTO MPUBOAHON BaJl CUCTEMBI C)KAaTHsI HE Oy/IeT CMEIaThCs BAOJb
CBO€M OCH U, CJIEOBATENHLHO, BJIOJIb TIPOAOJBLHOIO HAMTPABIIEHHUSI.

Btopoii 3nemMeHT mpUBOmA CXKATHS MOKET COIEPKaThb HA CBOEM BTOPOM KOHIIE
COEIMHUTENIbHYI0 YacTh. YKa3aHHAs COEIUHHUTENbHAS YaCTb MOXET OBbITh BBITIOJHEHA B BHUJIE
KOpIyca, MPOXOISIIEro B MPOAOJbHOM HamnpaByieHnd. CoeqUHUTENIbHAS YaCTh MOXKET CONePIKaTh
HECKOJIbKO KOMIIOHEHTOB, COIUHEHHBIX APYr C APYroM ¢ 0Opa3OBaHUEM COENMHEHUS MEKIY
CUCTEMOH CIKaTUsl U CHUCTeMOH OJIOKHMPOBKH. YKa3aHHBIE KOMIOHEHTBI MOTYT OBITh COETUHEHBI
APYT ¢ IPYroM pazbeMHbIM 00pa3oM. Kopryc COeTMHUTENbHON 4acTH MOKET ObITh BBITIOJTHEH B
BUJEC LMJIMHIPUYECKON O0OOJIOYKH WM YaCTUYHO IeJIbHOTO KOMITOHEeHTa. KopIyc MOKeT UMeTh
Apyroe OKPYKHOE IMONepeyHOoe CeYeHHe, HamnpuMep, KBAJAPATHOE WIH BOCBMHUYTOJIBHOE.
CoenuHuTEeNbHAST YaCTh MPEANOYTHTEBHO PACIONIOKEHa KOHLIEHTPUYECKUM  00pa3oMm
OTHOCHTEJILHO MPUBOTHOTO BaJia CUCTEMBI CIKATHSI.

Cucrema cxkatusi MOJKET COIep KaTh OAMH MK 0OJiee MPUBOAHBIX OJIOKOB ISl TIOBEACHHS
KMHETUYECKOM SHEPrUM K CMELIAaeMON OMOPHOM KOHCTPYKLMHU ISl NEPEMELIEHUs] CMELIaeMOn
NPWKUMHOM TUIMTHI BIOJIb MPOAOIBHOTO HAMIPABICHUs. Y Ka3aHHbIE OJUH WK 00Jiee MPUBOIHBIX
OJIOKOB MOTYT COZIEp>KaTh OAMH WK O0Jiee SJIeKTPOIBUTATEICH.

CornacHO HEKOTOPBIM BapHAaHTaM BBIMIOJHEHHS, K&KABIA MPUBO MEpEMEIeHUsI COAEPIKUT

3JIEMEHT, MPENCTABIISIFOIINKI cOO0N 3y0UuaTyro peiKy U »KEeCTKO COeIMHEHHBIH CO BTOPHIM
3JIEMEHTOM TPUBOJA CXKATHSI, U

nepenaydy, COAepsKalyr 3y04uaToe KOJIECO M YCTAHOBJIIEHHYHO) Ha CMeEIIaeMON OIMOPHOM
KOHCTPYKIIHH,

pUYeM YKa3aHHBIA 3JIEMEHT MPUBOJIA NMEPEMEIIEHHS PACIIONOKEH OTHOCUTENILHO Tiepeaadu
NMpHUBOA MEpPEeMEeIeHUsT TaKUM 00pa3oM, 4To 3yOuaToe KOJecO HAXOAWTCS B 3aleTUIEHUU C
3yOuaTol perKoi.

Takasi KOHCTPYKIUSI MOXKET ObITh MPEANOYTHTEIBbHOMW, MOCKOJBKY MO3BOJISIET MOJTYYHTh
oOIIre MPUBOIHBIC 3BEHbSI, MPOX OASIIINE JIMHEHHBIM 00Pa30M BIOJIb MPOIOIBHOTO HATIPABJICHHSI,
¢ obecrieueHueM KOHCTPYKTHBHOM LEIOCTHOCTH U OTHOCHTEIbHO HU3KOW CTOUMOCTH.

CornmacHO HEKOTOPBIM BapHWAHTAM BBITIOJHEHHs, Tiepefada MPUBOJAA IEePEeMeIleHUs

COZIEPIKHUT
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npoxofsamui B OOKOBOM HAmpaBJICHWU BEPXHHUI NPUBOMHONW Baj, Ha Ka)KIOM KOHIIE
KOTOPOT'O YCTaHOBJIEHO COOTBETCTBYIOIIEE 3y0UaToe KOJIeco, MpeIHa3HaueHHOe IS 3aLeTUIeHHS
C COOTBETCTBYIOLIEH 3yOUaTOl pelKoi COOTBETCTBYIOIIETO OAHOTO M3 BEPXHUX OOLINX JIMHEHHBIX
IPUBOAHBIX 3B€HBLEB, U

NPOXOAALNHA B OOKOBOM HANpPaBIEHHHM HIDKHUI TPUBOJHON Baj, Ha KaKAOM KOHLE
KOTOPOT'O YCTAHOBJIEHO COOTBETCTBYIOIIEE 3y04YaToe KOJIeco, MPeIHA3HAY€HHOE IS 3aLeTUICHHSI
C COOTBETCTBYIOIIEH 3y0UaTol peiikoii COOTBETCTBYIOIIETO OAHOTO M3 HHKHUX OOIIMX JTUHEHHBIX
MIPUBOJHBIX 3BEHBEB,

NpUYeM BEPXHHUH U HIKHUHA MPUBOAHBIC BaJIbl Pa0OTAIOT CHHXPOHHO.

[TpenmMy1iecTBOM TaKOW KOHCTPYKIIMH SIBJISIETCS] BO3MOYKHOCTh MOJIY4EHHUsT OoJiee POCTOi
nepenayu.

[Tpoxopsimuii B OOKOBOM HAIPaBICHUH BEPXHUI PUBOIHON BaJl U MPOX OASLINHA B OOKOBOM
HanpaBJi€eHUU HUIKHUI NPUBOAHON BajJl MOTYT NPUBOAUTHLCA B JEHCTBHE COOTBETCTBYIOLIMM
npuBOAHBIM OJiokoM. Kaknblit mpUBOAHON OJIOK MOKET COMEPsKaTh 3JIEKTPOABUTaTe b, Kaskabiii
NPUBOIHONW OJIOK MOKET OBbITh PACIOJNIOKEH Ha CMEINaeMOW OMOPHONH KOHCTPYKLUHU TaKHM
o0pazom, 4ToObI OH ObLT OOpaleH K COOTBETCTBYIOIIEMY IPHUBOIHOMY Bajly U3 MPOXOJSLIETO B
OOKOBOM HamNpaBJIEHWH BEPXHETrO IMPHUBOIHOIO BaJla M MPOXOAALIEr0 B OOKOBOM HAaIPaBIIEHHU
HIDKHEro mnpuBogHoro Bana. Kaxaplii mpuBogHON ONOK MOXeT oOecrneuuBaTh Iepenaqy
KUHETUYECKOW 3HEPrMM K COOTBETCTBYIOIIEMY IIPUBOJHOMY Bajly IOCPEACTBOM CHCTEMBI
nepenayvy MpUBOIHOIO OJIOKA, TAKOH Kak KOpoOKa repeaad.

CornacHo HEKOTOPBIM BapUAHTAM BBIITOJIHEHMS], 3JIEMEHT IIPUBOJIA IEPEMELIEHNUS SBIISIETCS
LWTHHAPUYECKUM U UMeeT 3y04aTyro peiiKy, BHIIOJHEHHYIO KaK €IHHOE LeJIoe B HU)KHEH YacTH
YKa3aHHOT'O 3JIEMEHTA U HaIPaBJIEHHYIO KHU3Y.

[TpenMy1IecTBO TakOW KOHCTPYKIMH 3aKJIIOYAETCS B TOM, YTO MOXET OBITh YNpOLIeHA
reoMeTprudecKasl KOHPUrypanus.

DNeMeHT MPUBOJA MepPeMELEHNs] MOKET MPOXOAUTh JUHEIHO MEXAY NEPBbIM KOHLOM U
BTOPBIM KOHLIOM YKa3aHHOTO 3JieMeHTa. B yCTaHOBIEHHOM Ha (UIBTp-TIpecce COCTOSIHUU
3JIEMEHT MPHUBOJA NIEPEMEIEHUS MOXKET MTPOXOAUTD JIMHEHHO K 3aJHEMY KOHLY (puibTp-mpecca.
DneMeHT NpUBOJA NEPEMELEHHS] MOXKET IPOXOAUTD BAOJb IPOJOJBHOIO HANPABIEHUS. DJIEMEHT
NPUBOJIA MEPEMEIEHUS] MOXKET OBbITh KOAKCHAJIEH C OChIO NMPHBOAHOTO Bajia MPHBOAA CIKATHSL.
IlepBblii KOHEI 3JIEMEHTa MPUBOJA MEPEMEINEeHUs] MOXKET OBITh JKECTKO COEIMHEH CO BTOPBIM
KOHILIOM BTOPOTO 3JIEMEHTa MpUBOAA cxkaTus. IlepBblil KOHELl 3JIeMeHTa IPUBOJA MepEMEILCHUs

MOXeET OBITh KECTKO NPHUKPEIUIEH KO BTOPOMY KOHIy BTOPOTO 3JIEMEHTa IPHUBOAA CIKATHSL
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ITepBblit KOHEI] 3JIEMEHTA PUBO/IA NIEPEMEIEHHSI MOXKET ObITh JKECTKO MPHUKPEIUIEH KO BTOPOMY
KOHIy BTOpPOTO 3JIEMEHTa NPUBOAA CXKATHsI MOCPEACTBOM COEOUHUTENIBHOIO 3JeMeHTa. Takoi
COEAMHUTENbHBIN 3JIEMEHT MOJKET MPECTABIATH COOOH MOIYI0 LIUIMHAPUIECKYIO KOHCTPYKIIHIO,
HepBbIi KOHEL] KOTOPOH MOXKeT 00ecieunBaTh IpUeM BTOPOTO KOHIA BTOPOTO 3JIEMEHTA MPHBOAA
CKaTHs, a BTOPOH KOHEIl MOKeT oOecreduBaTh NMPHEM IEePBOrO KOHIA 3JIEMEHTa IPUBOIA
nepeMeIeHus.

Cucrema nepemeleHrss MOXKET JOMOJHUTEIbHO COJEP:KaThb OMOPHOE CPENCTBO PEedHOM
nepeavyr, BHIMOJHEHHOE C BO3MOKHOCTBIO PETYJIMPOBAHUS PACCTOSIHUS MEXKy 3y04aToil perKoit
U OCBIO BpalleHHsi 3y04aToro koieca, ¢ 00ecred4eHneM BO3MOXKHOCTHU 3alleIUIeHHs 3y04aToro
Kojieca C 3yOdUaToil peilikoil sjemMeHTa mnpuBoAa nepememeHus. OMOpHOE CPEACTBO pPeeYHOU
nepeaayu MOXKET COAEpKaTh OMOPHYID paMy M OMOPHBIM POJIMK, 3aKPEIJIEHHbIM HA YKa3aHHOU
paMe ¢ BO3MOXKHOCTBIO BpamieHus. OIOpHOE CPEeNCTBO PEeYHOH mepenadyd MOKET ObITh
PACIOJIOXKEHO Ha CMEIIaeMON OMOPHON KOHCTPYKIMM TaKUM 00pa3oM, 4ToObI 3y04uaToe KOJeco
BPAIIAJIOCh MAPAIUIEIbHO OTIOPHOMY POJIUKY U OBUIO YAAJIEHO OT YKa3aHHOTO POJIMKA, TaK YTOOBI
MeKIy 3yOuaThiM KOJIECOM M OIMOPHBIM POJHKOM ObLT 00pa3oBaH 3a30p, B KOTOPOW BXOIUT
3JIEMEHT NPHUBOAA MEPEMEINeHUs Il B3aUMOJEHCTBUS HAa OJHOHM CBOEH CTOpOHE C 3yOuaToit
PENKOH, a Ha MPOTUBOMOJIOKHOU CTOPOHE — C OMOPHBIM POJIUKOM.

Kpome ToOro, npeasoskeHHbI KOMIUJIEKT MOAEPHU3ALUU MOXKET COAEpKaTb CPENCTBA,
NpeAOTBpAIlaole BpallleHHe OJHOW Miu Oojee dacTeil OOIIero MpUBOJHOIO 3BEHA BIOJb
YKa3aHHOT'O IPOJOJIBHOTO HaNpaBieHus. Takoe BpalieHne MOXKeT ObITh BBI3BAHO MEXaHUYECKUM
BO3JICHCTBMEM OT IIPUBOJA CHUCTEMBI CXXaTUs. YKa3aHHbIE CPEIACTBA, NPEIOTBPAILAIOIINE
BpALIEHHE, MOTYT OBbITh BBITIOJIHEHBI C BO3MOXKHOCTBIO BO3IEHCTBHSI Ha 00IIee PUBOTHOE 3BEHO
B PA3JIMYHBIX MOJIOKEHUSIX, HATIPUMED, Ha BTOPOH 3JIEMEHT ITPUBOAA CXKATHsI, Ha MEPBBINA 3JIEMEHT
NpUBOAA TNEpeMeIleHNs] WIM Ha JONOJHUTENbHbIN 3JIEMEHT, KOTOPBI pacrojio’KeH Ha 4acTH
o0Imero NMpUBOJHOTO 3BE€HA 0€3 BO3MOJKHOCTH BPAINEHHUS WM B3aMMOIEHCTBYET C YKa3aHHOU
4acTbIO.

Cpencrea, mpemoTBpalIaOIUe BpaIleHUE, MOTYT COAepkKaTb (PUKCHUPYIOIIHUH SJIEMEHT,
NPUKPETUICHHBIN K paMe. YKa3aHHbIH (PUKCUPYIOIUI 3JI€MEHT MOKET OBITh COEMHEH C OIHOM
i OoJiee 4acTsIMH OOIIEro MPUBOAHOTO 3BeHa. PUKCUPYIOLIHIA 3JIEMEHT MOKET OBITh BBITTOJIHEH
C BO3MOKHOCTBIO OCEBOT'O CMELIEHHsI OHOHN MIIH OoJiee YacTel 001ero NpuBOAHOTO 3BE€HA, TAKHUX
KaK BTOpPOM 3JIEMEHT INpHUBOAA CXXAaTHUA WM NEpPBbI 3JEMEHT INPUBOAA IEpPEeMElleHMs], BAONb
IIPOAOIBHOIO HANIPABJIEHHS B OTBET HA MEPEMELEHNE ONTOPHON KOHCTPYKLUHU C UCTIOIb30BaHUEM

CHCTEMBI CXKATHA.
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Takke BO3MOXKHO, YTO CHCTEMa OJIOKHPOBKM JONOJHHUTENIBHO paboOTaeT Kak CPEeACTBO
NPEAOTBPALIECHNS YKa3aHHOTO BPAILLEHMs, NTOCKOJIbKY €€ (PUKCUPYIOIIUI 3JIEMEHT MOXET OBITh
NPUCTIOCOOJIEH /IS BBIMTOJTHEHUSI OJIOKMPOBKH € MTOMOILBIO 3aITOPHOM 4aCcTH OOIIEro NpuBOJHOTO
3BEHA, KOTOpasi MPEIsTCTBYET BPALEHNIO OAHOM 1 OoJiee 4acTel yKa3aHHOTO 3BEHa.

Kpome Toro, BO3MOXKHO, YTO OfHA MM OoJiee JOMOJHHUTENbHBIX OMOPHBIX KOHCTPYKIIMH
TaKXK€ BBIMOJHSAOT (YHKUUU CpeacTBa NPEAOTBPALICHHsS BpALIEHHUs. OJTO MOXKET OBITh
o0ecreyeHo, Hampumep, C MOMOIIBI0 OAHOrO WM 0Oojiee CKBO3HBIX OTBEPCTHH, HWMEIOIINX
HEKPYTJIOe NONEPEYHOE CeYEHUE, HAIIpUMep, KBapaTHOE MONepedHoe ceueHne. Jlannoe perienue
NOJPA3yMEBAET, YTO YaCTh OOIIEro NPUBOJHOTO 3BEHA, BBIMOJIHEHHAs C BO3MOXKHOCTBIO
MPOXOXKJIECHUsl 4epe3 YKa3aHHOE CKBO3HOE OTBEPCTHE, TakKe MAODKHA HMETh HEKPYIJoe
MONEPEYHOE CEUEHHUE.

CornacHo BTOPOMY acCIeKTy, MPEIIOKEH CIIOcO0 3aMEeHBI CYIIECTBYIOIIEH CUCTEMBI CKATHUS
U MepeMeIIeHus 1Iisl QrIbTp-mpecca, BKIFOYAIOLTHIA

JAEMOHTaX CYIIECTBYIOIIEH CUCTEMBI CKATHS U IepeMelneHus puibTp-npecca,

CO37aHNE KOMIIJIEKTa MOACPHU3ALUN COTJIACHO MEPBOMY aCIEKTY,

COCIMHEHHE WIH TNPUKPEIJICHUE YKA3aHHOM HEMOABUXKHOW ONOPHOW KOHCTPYKLIMHM K
yYKa3aHHOH HEeTOABIKHOHN MPKUMHON TUtUTe (PUIIBTP-TIpecca, |

COCIMHEHHE WM MPUKPEIUIEHUE YKa3aHHOM CMELIaeMON OINOPHOM KOHCTPYKLHUHU K
yKa3aHHOH cMelaeMoi MPKUMHOM muTe GpuiibTp-mnpecca.

CornmacHo TpeTbeMy AacHekTy, MNpeIOKeHO MNPUMEHEHHE KOMIUIEKTa MOAEpPHHU3ALNH,
BBITNIOJITHEHHOT'O COTJIACHO NMEPBOMY ACIIEKTY.

CorjacHo 4YeTBepTOMY AacCHeKTy, MPemioKeH (QUIbTP-TIpecc Ui OTHENEHHs] TBEPIbIX
KOMIIOHEHTOB CYCIIEH3MHM OT JKUJKHX KOMIIOHEHTOB, IMpPH 3TOM YKa3aHHBIA (DUIBTP-TIpecc
COZEPKUT

pamy,

HEMOJBW)XHYIO MPUKUMHYIO IUTUTY, COEAUHEHHYIO C PaMOU,

CMELIAEMYI0 MNPUXKHUMHYIO IUINTY, BBINOJHEHHYIO C BO3MOXXHOCTBIO CMELICHHs BJOJb
NPOZIOJILHOTO HarpaBJieHus PUiIbTp-mpecca,

¢unbTpOBaNbHBIE  TUIMTHL, OPHEHTHUPOBAHHBIE  MEPIEHANKYJSIPHO  MPOAOIBHOMY
HaTNPABJICHUIO (PUIIBTP-TIpECCa,

CUCTEMY CKaTUsl, COEAUHEHHYIO C HEMOABUKHON NPWKUMHOMN IJIMTON U COIEPIKALLYIO IO
MEHbILIEH Mepe OAUH 3JIEKTPUYECKUM MPUBOJ CKATHs, COAEP KALIMN IUIAHETAPHBIM BHHTOBOU

y3el, "
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CUCTEMY NEPEMEILEHMs], COeIUHEHHYIO CO CMEIAeMOU NPUKUMHOMN INIUTON U COAEPIKALIYIO
[0 MEHBbUIEH Mepe OAMH JJIEKTPUYECKHUN NPUBOJ NEPEMELIECHUs], COAEPKAIUUM y3€Jl pPeedHOU
nepenayu,

IIPU 3TOM CHUCTEMa CKATHSI XKECTKO COEANHEHA C CHCTEMOIT IepeMeleHus ¢ 00pa3oBaHUEM,
IJIsT K&KIOW COOTBETCTBYIOIIEH Mapbl MPUBOJOB CXKATHsA M IPUBOJOB NEPEMEINeHHs, O0IIero
MPUBOJIHOTO 3BEHA, MPOXOAILETO JUHEHHO OT HEMOABHKHOW MPUKUMHOM TUTMTHI K CMEIaeMOoMn
MPWKUMHOMN IJINTE BAOJIb YKa3aHHOTO MPOAOJIBHOIO HAIIPaBJIECHUS.

Crnenuanucty B AaHHOW OOJIACTH MOHSITHO, YTO (DHIBTP-TIPECC COTJIACHO YETBEPTOMY
acrekTy oOiazaeT MO MEHbIIeH Mepe TeMU K€ IMPEHMYIIECTBAMH, YTO M IPEUMYIIECTBA,
OMNMCAHHBIE paHee JJIs1 KOMIUIEKTa MOAECPHU3ALUH, BBIIOJHEHHOIO B COOTBETCTBUM C NEPBBIM
acriektoM. To jke caMoe OTHOCHTCS M K 3aBHCHUMBIM IYHKTaM (OpMYJIbl H300pETEHHs, €CITU HE
YKa3aHO HUKAKUX JOMOJHUTEIbHBIX YTOUYHEHUH.

CwMmelaemasi OnopHasi KOHCTPYKLMSI MOXET MOAAEPKUBATbCSl YKa3aHHOM pamMoil c
BO3MOJKHOCTBK) MEpeMelleHus: Ha Hel. B kaudecTBe anbpTEepHATUBBL, CMeELaeMasl OINOpHas
KOHCTPYKLUSI MOKET MOAAEPKUBATHCS OMNOCPENOBAHHO, HANPUMEDP, C MOMOIIBIO YKa3aHHON
OMOPHOU KapeTKu.

Pama ubTp-nipecca moskeT conepskath OOKOBbIE Oanku. bokoBbie 0aaKu MOTYT IPOXOAUTH
JMHEHHBIM 00pa3oM BIOJIb MPOJOJBHOIO HaIpaBlieHUs! GuiIbTp-npecca. bokosbie Ganku MOryT
NeWCTBOBaTh B KAyeCTBE ONOPbI s (UIBTPOBAIBHBIX IUIMT. bBOKOBbIE Oajaku MOTyT
JOTMOJIHUTEIbHO CIIy>)KMTh B KaueCTBE ONOPbI AJI CMEINAeMON ONOPHONH KOHCTPYKLHH,
HETIOCPEACTBEHHO W/WJIK Yepe3 OTIOPHYIO KapeTKy.

CorjmacHO HEKOTOPbIM  BapHaHTaM  BBITIOJHEHUS, TMPEAJIONKEHHBIH  (QUIBTP-TIPecc
JOTIOJIHUTEBHO COAEPKUT

HEMOJBW)KHYIO OMNOPHYHK) KOHCTPYKLHIO, COEIMHEHHYK) C HEMOABUYKHON MNPUKUMHOU
TJIATOW ¥ C CUCTEMOM CKATHS, U

CMELIAEMYI0 OMOPHYI0 KOHCTPYKLUIO, COEIMHEHHYIO CO CMELIAeMON MPUKUMHOMN TUIUTON
U C CUCTEMOM NepeMELICHUs.

CornacHO HEKOTOPBIM BapHaHTaM BBIMOJHEHUs], CUCTEMA CXKaTHsl COAEP>KUT ABa MPUBOJA
CKaTHsl, a CUCTEMA MEPEMELIEHUs] CONEPKUT 1BA MPUBOAA MEPEMEILECHHUs], KaXXIbIi U3 KOTOPBIX
pacrioNo’keH TakuM 00pa3oM, YTO COOTBETCTBYIOIIHE JBa OOLIMX TNPUBOJHBIX 3BEHA,
00pa3oBaHHbBIE COOTBETCTBYIOLINMH ITAPAMHU MPUBOAOB CXKATHS ¥ IPUBOOB MIEPEMELIeHUs, OyAyT
PACIIONOKEeHBI Ha IPOTUBOMOJIOKHBIX OOKOBBIX CTOPOHAX (UIIBTP-TIpecca.

CornacHo HEKOTOPBIM BapHUaHTaM BBIIIOJHCHUS, CUCTEMaA CXATUA COACPKUT YCThIPE
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MIPUBOJA CXKATHsL, & CUCTEMA MEPEMELIEHUs] COAEPIKUT YEThIpE MPUBOJA NEPEMELLECHHUs], KasKbIi
U3 KOTOPBIX PACHOJIOXKEH TaKuM 0Opa3oM, 4TO COOTBETCTBYIOIIME YEThIpe OOLIMX JMHEHHBIX
NPUBOJIHBIX 3B€HA, 00Opa30BaHHbIE COOTBETCTBYIOIIMMH MapaMy NMPUBOOB CXKATHUS U NMPUBOIOB
nepeMelneHrs, OyayT OTCTOSITh JAPYr OT JApyra Kak B OOKOBOM, TaKk M B BEPTHUKAJIbHOM
HarpasJeHuH, oOpa3ysl mapy HIKHMX OOIIUX NPHBOIHBIX 3BE€HBEB M IAPy BEPXHMUX OOIIUX
MIPUBOHBIX 3BEHBEB.

CornacHO HEKOTOPBIM BapUaHTaM BBIMOJIHEHMS], KaXKAbIH MPUBOA CXKATHSI U3 YKA3aHHBIX I10
MEHBIIEH Mepe OAHOTO NPUBOJA CXKATUS CONEPKUT

NIEPBBIN 3JIEMEHT, PACIOJIOKEHHBIN C BO3SMOXKHOCTBIO BPALlEHUs] B HEMOABU)KHONW ONOPHOU
KOHCTPYKLUH, U

BTOPOM 3JIEMEHT, COEIVHEHHBbI C YKa3aHHBIM MEPBbIM 3JIEMEHTOM IOCPEACTBOM
IUTAHETAPHOT'O BUHTOBOTO y3J1a TAKUM 00Pa30M, 4TO B OTBET Ha BPALIATEIbHOE IBHYKEHHE IEPBOTO
3JIEMEHTa TPHUBOAA CXKATHsI BOKPYT MPOAOJIBHOTO HANpaBlIeHUs] 00eCIeunBAETCS BO3MOKHOCTh
CMELIEHUs] YKA3aHHOIO BTOPOrO 3JIEMEHTA NPUBOJA CKATUs BAOJb YKAa3aHHOI'O NMPOAOJIBHOTO
HaIPABJICHUSI.

CornacHO HEKOTOPBIM BapHAHTaM BbIMOJIHEHUS], KK MPUBOJ NIEPEMELIEHMS CONEPIKUT

3JIEMEHT, MPEACTABISIOINN COOO0N 3y0UaTyro peiKy U )KeCTKO COETUHEHHBIN C YKa3aHHbBIM
BTOPBIM 3JIEMEHTOM IIPUBOAA CXKATUsA, U

nepenady, CoOAepKalyr 3y04aTroe KOJeco W YCTAHOBJICHHYIO Ha YKa3aHHOH CMeIlaeMoil
OTOPHOHN KOHCTPYKLIHH,

IIPUYEM YKa3aHHBIN 3JIEMEHT IPUBOJA NEPEMELIEHHS PACTIONOAKEH OTHOCUTENIBHO NIepeaayin
NPUBONA MEPEMELICHUsT TaKUM 00pa3oM, 4YTO 3yOuaTroe KOJIeCO HAaXOOUTCS B 3aLETUICHHH C
3yOuaTOl perKoi.

CoriacHo msATOMY acreKTy, MPEIJIOkKEH Croco0 yrpasyieHust QUIBTP-TIPECCOM,

NpUYEeM YKa3aHHbIH QUIBTP-TIPECC COMEPIKHUT

HETIOZIBIDKHYIO MPIKUMHYIO TUTUTY, CMEINAeMy0 NMPKUMHYIO TUIMTY B (UIBTPOBAJIbHbIE
TUTUTBL, OPUEHTHPOBAHHBIEC IEPIICHIUKYJIIPHO MPOJOJIbHOMY HAIPAaBJICHUIO (PUIIBTpP-TIpecca,

CHUCTEMY C)KaTHsl, COEIMHEHHYIO C HEMOABMKHON OMOPHON KOHCTPYKLIMEN U COAEPKALIYIO
IO MEHBIIEH Mepe OAMH JJIEKTPUYECKUI NPUBOJ C:KATHUsA, COAEP KA IJIAHETAPHBIA BUHTOBOU
y3€J, IPUYEM YKa3aHHAs CUCTEMa C)KaTUsl BBINOJHEHA C BO3MOXXHOCTBIO IOJAYU JABJICHUS
3aKpbIBaHUS K (PUIBTPOBAIBHBIM [UIUTAM, U

CUCTEMY MEPEMELIEHUs], COECAUHEHHYK) CO CMELIaeMOW OINOPHOM KOHCTPYKLHMEH U

COJIEp KaLIYIO IO MEHbILEH Mepe OIMH 3JIEKTPUUECKUI IPUBOJ NEPEMELIEHHs], COEP KA y3e

3AMEHAIOIIWM JIUCT



19

peedHon nepenayy,

MPUYEM CHUCTEMA CXKATHs JKECTKO COEIMHEHA C CHCTEMON NepeMelleHust ¢ 00pa3oBaHUEM,
IUIA KaKJIOM COOTBETCTBYIOLIEH Mapbl MPUBOAA CXKATHUS U TMPUBONA IEpeMeLIeHHs, OOLIero
MPUBOJHOTO 3B€HA, MPOXOASLIErO JUHEHHO OT HEMOJABHKHON MPUKUMHOM IUIUTHI K CMEIaeMOU
MPYKUMHOM IJIUTE BAOJIb YKa3aHHOTO ITPOJAOJIBHOIO HAIIPaBJIEHUS,

TIPU 5TOM yKa3aHHBIN CIOcO0 BKIIIOYAET

CMEIIeHNe, MOCPEACTBOM CHCTEMbl TNEPEMEIleHHs, CMEIaeMOd MPUKUMHOMN TUTUTBI IO
HaIpaBJICHUIO K HEMOJBIDKHOW NPWKUMHOM TUTUTE W3 OTKPBITOrO TMOJIOXKEHHUS, B KOTOPOM
yKa3aHHble (PUIIBTPOBAIIbHBIE TUTUTHI B3AUMHO OT/EJIEHBI IPYT OT IPYra, B 3aKPBITOE MOJIOKEHNUE,
B KOTOPOM yKa3aHHbIe (DHIbTPOBAJIbHBIC TUTUTHI B3AUMHO MPUJIETAIOT IPYT K APYTY,

OJIOKMPOBAaHUE, TMOCPEICTBOM CHUCTEMbI OJIOKUPOBKH, CMEINAeMOH NPWKUMHOW TUTATHI
OTHOCUTEJIbHO CHCTEMBI NTEPEMEIICHHUS,

Moja4yy CYCIIEH3UH, CONEpIKAIlel CMECh TBEPABIX U KUAKUX KOMIIOHEHTOB, B TOJIOCTH,
oOpa3oBaHHbIE MeXNy OOpalleHHBIMH JAPYyr K JPYry T[OBEPXHOCTSIMH CMEKHBIX Tap
(UIBTPOBANBHBIX IUIHT U3 YKA3aHHBIX (DHIbTPOBAJIBHBIX Tap;

CMEIIEHNE, TOCPEACTBOM CHUCTEMbl CXKaTUS, CMEIIAeMON TMPWKUMHON IUIUTHI IO
HAIPaBJICHUIO K HEMOABM)XHOW MPIKUMHOM IJIMTE U3 3aKPBITOrO TMOJIOKEHUS B TOJIOKEHHE
CKaTusl A1 YMEHbLIEHUs 001ero o0bema rmojiocTe, B pe3yJsbTaTe 4ero 1o MEeHbIIEH Mepe 4acThb
JKUJIKOTO KOMIIOHEHTA BBIHYKJ€HA IMePEeMeINaThbCsl U3 MoJocTel B (PHIbTPOBAIBHBIC TUTHTHI JIJIs
OTJEJIEHUs] TBEPIBIX KOMIIOHEHTOB OT YKa3aHHOM 110 MEHbILIEN Mepe YaCTH JKUIKUX KOMIOHEHTOB
CYCIIEH3UH.

JlaHHBIN cOCOO MMEET OmpeneeHHbIE MPEUMYIIECTBA MO CPABHEHHUIO ¢ TPAAULIMOHHBIMU
cniocobamu. biaromapsi CO3qaHuIO IBYX OTAEIbHBIX ATATNIOB MEPEMEIIEHHS, Pa3AesIEHHbIX IPYT OT
Apyra 3TarnoM OJIOKUPOBKH, MPENJIOKEHHBIN CIIOCO0 MO3BOJISIET 3HAYUTEIPHO COKPATUTD BPEMsI
CMEIIEHUS CMeIaeMO MPUKUMHOM TUIUTHI U3 OTKPBITOTO MOJIOKEHHSI B 3aKPBITOE TIOJIOKEHHE T10
CPaBHEHUIO C M3BECTHBIMHU PEIICHUSIMH, B KOTOPBIX NPENyCMOTPEHO TEPEMEIICHHE
TUAPABIMYECKHUM  criocoboM. brnaromapss stamy  OJOKHMPOBKM — TeXHUYECKHH  3(QexT,
obecrniedunBaeMblil MPENJIOKEHHBIM CITOCOOOM, 3aKITIOYAETCS] B TOM, YTO CHCTEMA CIKATHSI MOXKET
BO3IEHCTBOBATh HA (PUJIBTPBI HE3ABUCHUMO OT CHUCTEMbI MEPEeMEeLIeHUsI. DTal CKaTUsSl BbI3bIBACT
CMEIeHNEe Ha CPaBHUTENIbHO HEeOOJNbIIOE PacCTOSHUE, HO MPHU 3TOM NEWCTBYIOT 3HAYHTEILHO
Oojsee BBICOKHME YCWIHS IO CpPaBHEHHMIO C onepauuei mnepemernenus. Cucrema cxaTus
CKOH(pUTYpHUPOBAaHA IS BBIOJHEHUS] JAHHON 3aJa4H, MOCKOJIbKY MPUBOIBI CHUCTEMBI CXKATHSI

MOT'YT OKa3bIBaATb 3HAYUTECIBHO Oonbliee yCUIUE, 4EM MPUBOA CUCTEMBI IIEPEMECIIICHUA.
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CornacHO HEKOTOpPBIM BapHaHTaM BBIIIOJIHEHUS, CUCTEMA C)KAaTHUs HEaKTUBHA BO BpeMs
YKa3aHHOT'O CMELICHUs] CMEIAeMON MPUKUMHOM TUIMTBI U3 OTKPBITOrO IMOJIOKEHUSI B 3aKPBITOE
MOJIO’KEHHE, BBINOJIHSAEMOrO C UCIIOJIb30BAHUEM CUCTEMBI NIEPEMELLECHHUS], U

CHUCTEMa TMEpPEeMEIEeHUsT HEaKTUBHA BO BpeMs YKA3aHHOIO CMEIIEHHs CMeLaeMOM
INPWKUMHON IUIMTBI W3 3aKPBITOTO MOJOXKEHWs B IOJOXKEHHE CXKAaTHUs, BBIIOJIHSIEMOrO C
HCIIOJIb30BAHUEM CUCTEMBI CHKATUS.

IIpenMyInecTBO TAakOro pPELICHMs 3aKJIHYaeTcss B TOM, YTO KaX[as CHCTEMAa MOXKET
paboTaTh HE3aBUCUMO OT IPYTOH CHCTEMBI.

CornacHO HEKOTOPBIM BapHaHTaM BBIIIOJIHEHUS, STall CMELIeHHs CMeIaeMOi MPUKUMHON
IUTUTBI TTOCPEICTBOM CHUCTEMbI NMEPEMEINEeHHsI W/HIN 3Tall CMEIICHUS YKa3aHHOH CMelaeMoin
NPWKAMHOH TUTUTHI TOCPEACTBOM CHCTEMBI CXKATHsI BKIIIOUAET PE0oOpa30BaHUE BPAIIATEIbHOTO
JBUKEHUs B JINHEWHOE ABUXXEHUE.

CornacHO HEKOTOPBIM BapuaHTaM BBIMIOJIHEHHS, 3Tall CMELIeHHs CMeLaeMON MPH>KUMHOM
IJIMTBl TOCPEACTBOM CHCTEMBI NEPEMELIECHHs] BKJIKOYAET CMEIICHHE YKa3aHHOW CMEeLaeMOMn
NPWKAMHOM TUTUTHI B OTBET Ha BpAILIaTeNIbHOE ABM)KEHUE 110 MEHbIIEH Mepe OIHOro 3y04aToro
KOJIECA y3JIa PEEYHOU MepeavH.

CornacHO HEKOTOPBIM BapHAHTaM BBIIIOJIHEHUS, STall CMELIEHHs CMEIAeMOM MPUKUMHON
IIJIUTBI IOCPEACTBOM CUCTEMBI C3KAaTHsI BKIIFOYAET CMEILEHHUE YKA3aHHOM CMELaeMOM MPUKUMHON
IIJIMTBI B OTBET Ha BPAILATEJIbHOE ABUKEHUE IIIIAHETAPHOIO BUHTOBOIO y3J1a.

CornacHoO HEKOTOPBIM BapUaHTaM BBIIIOJHEHMs, CUCTEMA CXKATUSl COAEPKUT J1BA MPUBOAA
CKaTusl, a CUCTEMA NEePEeMEIleHUs] COAEPKUT J1Ba MPUBOAA MEPEMEINEHNUs, KAaXIbIi U3 KOTOPBIX
pacrioyio’keH TakuM 00pa3oM, YTO COOTBETCTBYIOLIME JABa OOMIMX TNPHUBOJAHBIX 3BEHA,
00pa3oBaHHbIE COOTBETCTBYIOIIMMU MapaMy MPUBOJA CXKATUS M MPUBOAA MEPeMeLIeHUs1, OyayT
PAacCIIONIOKEHBI Ha IPOTHBOMOJIOXKHBIX OOKOBBIX CTOPOHAX (UIIBTP-TIpecca,

IpUYEM YKa3aHHOE CMELIEHUE CMEIaeMON MNPUKUMHOW IUIUTHI MOCPENCTBOM CHCTEMBI
NepeMEIeHNs] BKJII0YAeT CMELIEHUE YKAa3aHHON CMEeIaeMOl MPUXUMHON IUIUTHI B PE3YJIbTATE
CHHXPOHHOH padoThl YKa3aHHBIX JIBYX MPHUBOJIOB MEPEMEIICHUS,

IIPU 3TOM YKAa3aHHOE CMEILIEHUE CMELIAeMON MPUKUMHOHN MJIUTBI MOCPEACTBOM CUCTEMBI
CXKAaTUsl BKJIIOYAET CMELICHWE YKA3aHHOW CMEINaeMOW MNPHXKUMHOW IUIUTBI B PE3yJbTaTe
CHHXPOHHO padOoThl YKa3aHHBIX IBYX MPUBOJOB CXKATHS.

CornacHO HEKOTOpPBIM BapUaHTaM BBINOJHEHUS, CHUCTEMA C)KAaTHUs COAEPXKUT YeTbIpe
MIPUBOJA CXKAaTHsl, & CUCTEMA MEPEMELIEHUs] COAEPHKUT YEThIpE NPUBOJA NEPEMELLECHHUs], KasKbIi

U3 KOTOPBIX PACIOJIOKEH TAaKHUM OOpa3oM, UYTO COOTBETCTBYIOLIHE HEThIpe OOLIMX JIMHEHHBIX
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NPUBOIHBIX 3B€HA, O0Opa30BaHHBIE COOTBETCTBYIOIINMH MapaMU MPUBOMOB CXKATHS U MPUBOIOB
nepemMenieHys, OyayT B3aUMHO OTCTOSITh IPYT OT JIpyra Kak B OOKOBOM, TaKk M B BEPTUKAJIbHOM
HanpaBJIeHUH, 00pasysl mapy HIDKHHUX OOINMX IPUBOAHBIX 3BEHBEB U IAPy BEPXHUX OOIIMX
IIPUBOJHBIX 3BEHLEB,

IpUYEM YKa3aHHOE CMELICHHE CMELAeMON MPUKUMHOM IUIUTHI IMOCPEACTBOM CHUCTEMBI
NepeMEILeHNs] BKJIIIOYAeT CMELIEHUE YKAa3aHHON CMEeLaeMOil MPUKUMHON IJIMTHI B PE3YJIbTATe
CHHXPOHHOI padOoThl YKa3aHHBIX YEThIPEX MPUBOAOB MEPEMELICHHUS,

MPU 3TOM YKA3aHHOE CMEIIECHHE CMEINaeMON MNPUKUMHON IUJIUThI CHUCTEMOM CXKaTus
BKJIFOYAET CMEIIECHHE YKa3aHHOW CMEINAaeMON MPWKUMHOHN IUIUTHI B PE3yJIbTaTe CUHXPOHHOU
paboThI yKa3aHHBIX YETHIPEX MPUBOMIOB CHKATHSI.

CornacHO HEKOTOPBIM BapUAHTAM BBIMOJIHEHUS], MPENJIOKEHHBIH CITOCO0 OMOIHUTEIBHO
BKJIFOYAET

CMELIeHHe, MOCPEACTBOM CHUCTEMbl CXaTWsi, CMELIAeMOW NPWKUMHOW IUIUTBI B
HAIPABJICHUU OT HENOABW)XXHOW NPWKMUMHOM IJIMTBI W3 IMOJOKEHUs CXAaTUsl B 3aKPbITOE
MOJIOKEHUE,

pa30JI0KMPOBaHHE, IMOCPEACTBOM CHUCTEMBI OJIOKHMPOBKH, CMEIIAEMON MPYKUMHOHN TUTUTBI
OTHOCHUTEJIbHO CUCTEMBI NIEPEMELLIEHUS, U

CMEILIEHUE, IMOCPEACTBOM CUCTEMbI MEPEMELIEHUs], CMELaeMON NPUKUMHOU IUIMTHI B
HAIIPABJICHUU OT HENOABMIKHOM NPUKUMHOW IUIMTBI U3 3aKPBITOrO IOJOXKEHUs B OTKDPBITOE
HIOJIO’KEHHE, C B3aMMHBIM OTZeJIeHHEeM (PUIBTPOBAIBHBIX IUIUT APYT OT APyra AJsl OTKPBIBAHHS
HOJIOCTEH 1, TeM CaMbIM, BBI'PY3KH OCTABIIEHCS YaCTH CYCIIEH3UH U3 (HIBTp-TIpecca.

D¢ dexTs! u MPU3HAKU BTOPOTO, TPETHETO, YETBEPTOrO U MSATOrO ACMEKTOB B 3HAUYUTEIbHON
CTENEHU AHAJOTMYHBI TEM, KOTOpPbIE OIHCAHbl BbILIE MPUMEHUTEIBHO K INEPBOMY AaCIEKTY.
BapuaHTb! BBINONHEHMS], YIIOMSHYTBIE B OTHOLIEHUH NIEPBOTO aCMEKTAa, B 3HAUUTENIbHON CTENEHU
COBMECTUMBI CO BTOPBIM, TPETBUM U YETBEPTHIM aCIEKTAMMU.

Takske crenyer OTMETHTh, YTO KOHLENIMHU H300PETEHHsT OTHOCATCSI KO BCEM BO3MOKHBIM
KOMOWHAIMSM MPU3HAKOB, €CJIN SIBHO HE YKa3aHO UHOE.

JlononHUTENbHAS 00J1ACTh MPUMEHHMOCTH HACTOSALIETO H300PETEHHSI CTAHET OUEBUAHON U3
NPUBEACHHOrO HIDKE MmoapoOHoro omucanus. OOHAKO clenyeT MOHMMATh, YTO MNOAPOOHOE
ONMCAHUE W KOHKPETHBbIE IPUMEPBI, XOTS M OTHOCATCS K NPEANOYTUTENIbHBIM BAapHUAHTAM
BBITTOJIHEHHUSI U300PETEHUs, MPUBENIEHBI UCKIIOYUTEIBHO B KA4€CTBE MILTIOCTPALMH, TIOCKOJIBKY
Ha OCHOBAHUH IaHHOTO MOPOOHOT0 ONMCAHMSI CTIELIUAINCTAM B TAaHHOW 00J1aCTH TEXHUKHU CTaHYT

OYCBHUIHBI PA3JIMYHBIC UBMCHCHUA U MOI[I/I(I)I/IKaL[I/II/I, HE BBIXOIAIUE 3a paMKHU obbema JAHHOTO
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N300peTeHMs.

Takum oOpa3zom, crieayer IOHMMAaTb, 4YTO JaHHOE H300peTeHHe He OrpaHHyYeHO
KOHKPETHBIMH KOMITOHEHTaMU OIMCAHHOTO YCTPOWMCTBAa WJIM 3TallaMU OIMUCAHHBIX CIIOCOOOB,
HIOCKOJIBKY TaKHE YCTPOMCTBO M CIIOCOO MPENnojaraloT u3MeHeHus. Takke clienyer MoHUMATh,
YTO TEPMHUHOJIOIHUs, UCNIOJIb3yEMasi B JAHHOM IOKYMEHTE, IIPEAHA3HAYEHA JIMIIb 1JIs1 ONUCAHUSA
KOHKPETHBIX BapHAHTOB BBIMIOJIHEHMs, a He il orpaHudeHus. Creayer OTMETUTb, YTO
UCTIONIb3yeMble B ONMUCAHUHM W MpriaraeMod Qopmyne u3odOpereHus GoOpMbl €THMHCTBEHHOTO
YHCIIa ¥ CJIOBO «YKA3aHHBII» O3HAYAIOT HAJIMYHME OJHOTO WM OOJiee 3JIEMEHTOB, €CJTH KOHTEKCT
SIBHO HE NUKTyeT WHOe. Takum o0pa3oMm, HampuMep, CChLIKA HA MPHU3HAKU «YCTPOWCTBO» HITU
«OJIOK» MOJKET MOozpa3yMeBaTh HECKOJIBKO YCTPOHMCTB M ToMy mopobHoe. Kpome Toro, ciosa
«Comep KAy, KBKITFOYAIOIIHIY, «COCTOSIIUNY U aHAJOTHYHbIE ()OPMYITHPOBKH HE UCKITFOYAIOT

HaJIU4uA APYrux 3JIEMECHTOB UJIU 3TAIIOB.

KPATKOE OITMCAHUE YEPTEXENU

BrineykasanHbele, a TakKe ONOJHUTENBHBIE 3aJayd, IPU3HAKK M NPEUMYyLIECTBA
HACTOSIIETr0 N300PETEHNs CTAaHYT OoJiee MOHATHIMU U3 PUBEAEHHOTO HIDKE MIUTFOCTPATUBHOTO U
HEOTPaHMYHUBAIOINETO MOAPOOHOIO ONMMCAHUS BAPUAHTOB BBIIMOJIHEHHSI HACTOSIIErO H300peTeHHS
CO CCBIJIKOM Ha MPWJIaraéMble 4EpPTEKH, Ha KOTOPBIX OJMHAKOBBIMU HOMEPAMHU MO3ULUM MOTYT
ObITh 0003HAUEHBI TOJOOHBIE 3JIEMEHTBI.

@ur.1 mpencrapisier BUI B aKCOHOMETPUU (HHUIBTP-TIPECCA COTJIACHO H300pETEHHI0, MPHU
5TOM CMellaeMasi ININTa HAXOAUTCS B OTKPBITOM MOJIOKEHUH.

@ur.2 npencTaBiseT BUI B AKCOHOMETPUHU (PUIIbTp-TIpecca, n3odpakeHHoro Ha ®wur. 1, mpu
3TOM CMelIaeMasi ININTAa HAXOAUTCS B 3aKPBITOM MOJOKEHUH.

@ur.3 npencTaBisieT BUI B AKCOHOMETPUHU YaCcTel CUCTEMBI IepeMelneHus: PuibTp-mpecca,
u3o0pakeHHoro Ha @wur. 1.

®ur.4A npeacraBisieT BHI B AKCOHOMETPUHM CHCTEMbI OJIOKUPOBKH (UIBTp-TIpEcca,
n300pakeHHOro Ha Pur. 1, mpu 3TOM cucTeMa OJIOKUPOBKU HAXOAUTCS B HEAKTUBHOM ITOJIOKEHHH.

@ur 4B mnpencraBisieT BUI B aKCOHOMETPUU CHCTEMbI OJIOKHMPOBKH (PHIIBTp-TIpecca,
n3o0paxkeHHoro Ha Pur.l, mpu 3ToM cuctemMa OJOKHPOBKM HAXOAWUTCS B IOJIOKEHHH
ONMOKMpPOBaHUS.

@ur.5 npencrasiaseT BUI B AKCOHOMETPUH YaCTeH MPUBOAA CKATHSI, BXOASIIETO B CUCTEMY
cxaTtust punbTp-npecca, n3oopaxenHoro Ha Pur. 1.

Qur.6A mpeAcTaBIsieT BUI B AKCOHOMETPUU KOMIUIEKTAa MOJAEPHU3ALMU CXKATUs U
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nepemMenieHnss (QUIbTPOBANBHBIX IUIMT s (QuiIbTp-Tipecca, nzoOpakeHHoro Ha @ur.l, ecnu
CMOTPETH C MEPBOr0 KOHILA YKa3aHHOI'O KOMILIEKTA.

®ur.6B npencrasnseT BUA B AKCOHOMETPHUH YKa3aHHOTO KOMILIEKTA MOAEPHU3ALIUNU CXKATHS
U nepeMelieHust GUIbTPOBAIBbHBIX IUINT, H300paskeHHOro Ha Pur.6A, eciiu CMOTpPeTh CO BTOPOTrO
KOHILIA YKA3aHHOTO KOMILIEKTA.

@ur.7 mpeacTaBiseT TEXHOJOTMYECKYIO CXeMy crocoba ynpasieHus (QHiIbTp-IpeccoM
COTJIACHO M300PETEHHIO.

@ur.8A-8E mpenctaBisaroT BUIbI COOKY NBYX M3 YKa3aHHBIX (PHIBTPOBAJIBHBIX IUIUT B

Pa3HbIX MOJIOKCHUAX.

ITOJAPOBHOE OITMCAHUE

Janee Hactosiee n300peTeHne OmUcaHo OoJiee MOAPOOHO CO CCHLIKOW Ha MpHUjIaraeMbie
YepTeXkd, Ha KOTOPBIX IPEJCTABJIEHbl MPEANOYTUTENbHbIE HAa JaHHBII MOMEHT BapHaHTHI
BBITTOJIHEHHS N300peTeHus. TeM He MeHee, HacTosIee N300peTeHne MOXKET ObITh PEaTM30BaHO
BO MHOTHX pa3HOOOpasHBIX BUAAX M HE JOJUKHO CUYHUTATHCS OrPAaHUYEHHBIM BapHUAHTAMHU
BBITNOJHEHUS], U3JI0KEHHBIMU B IaHHOM JAOKYMEHTE, CKOpee, YKa3aHHble BApUAHTHI BBINOJIHEHUS
JOCKOHAJIBHO M LEJOCTHO OCBELIAOT T€My M B IOJHOM Mepe AOHOCAT A0 CHELUaIUCTOB
uHpopmaruro 06 obpeme n3o0peTeHus.

Hacrosimmee wu3oOperenne otHocurcss K Quibtp-npeccy 100 u  xommuekty 200
MozepHusauu Aysi ykasanHoro ¢uibtp-npecca 100. Co ccbuikoii Ha @wur.1-5 HacTosimero
OMHUCAaHMsI HWKE paccMoTpeH (unbTp-nipecc 100, mpeaHa3sHAYEHHBIH I OTAEICHHs TBEPIbIX
KOMITOHEHTOB cycrneH3uu 808 OT KUAKUX KOMMIOHEHTOB 810, mpeanodTuTesbHO MUHEPATIbHOU
CYCIEeH3UU WJIM MHUHEepalbHON mynbnbl. Co CChUTKONW Ha PUr.6 HACTOSINETrO OMHCAHUS HUXKE
obcyxnaercs kommuiekT 200 MOAepHHU3AMU CKATHS U TEePEeMELIeHHs, TPEeIHA3HAYCHHBIA IS
TpaIULUOHHOTO (uibTp-nipecca. KommnoneHTsl komiiekta 200 MOIEpHH3AIUU TaKKe MOTYT
SIBIIATBCS 4acThio (rubTp-nipecca 100 cornmacHo HacTosieMy n3oOpereHuro. s mpuMepHOro
BapHUaHTa BBINOJHEHUs, OMMCAHHOTO B JAHHOM JOKYMEHTE, BC€ KOHCTPYKTHUBHbBIE MPU3HAKU
komiuiekta 200 MOAepHU3aLMU TaKKe MPUCYIIU paccMmarpuBaemMomy ¢GuibTp-mipeccy 100.
OpnHako cienyer NOHUMAaTh, YTO JaHHBIN (PUIBTP-TIpecC MpHUBeNeH JUIIb B Ka4ecTBe npumepa. B
APYTUX TPUMEPHBIX BAPUAHTAX BBINOJHEHHS (PIIBTP-IPEcca COTJIACHO HU300PETEHHIO MOXKET
OTCYTCTBOBaTb OIMH WJIHM OOJie€ 3JIEMEHTOB, BXOAALINX B MpPEIOKEHHBIH KOMIUIeKT 200
MOJEpHU3ALUH.

@ur.1 nirocTpupyeT BUI B aKCOHOMeTpHH (puubTp-nipecca 100, npu 3ToM GuibTp-mpecc
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100 mpoxomut BROJAL mpopoabHOro HampasieHus 101, or ceoero mepenHero konua 103 no
3anHero koHna 105. Ha ®@ur.1 punsrp-npecc 100 n3obpaskeH B OTKPBITOM COCTOSTHHH.

Ounbrp-nnpecc 100 conmepxxkur pamy 102, umeromyro 3anHue KOHLEBbIe CTOKH 104,
pacnoyiokeHHble Ha 3a7HeM KoHLe 105, u nepenHue KOHLUEBbIE CTONKHU 114, pacnonoxkeHHbIe HA
nepenHemM koHue 103. Pama 102 1ONOSHUTENBHO COAEPKUT NPOXOASIIUE B IMPOAOJBHOM
HarpaByieHun OokoBbIe Oanku 106, coenuHsOMNe 3aHUE KOHLEBbIE CTOMKN 104 ¢ mepenqHuMU
KOHLIEBBIMU CTOMKamu 114.

QunbTp-npecc 100 KOMOTHUTENBHO COAEPKUT HEMOABMKHYIO NMPMKUMHYIO MauTy 108,
coenuHeHHyro ¢ pamoi 102 nHa nepemnem konue 103. @unbrp-mpecc 100 Takke comepKuT
cMemaemMyr npwxkuMHyr mmry 110, nognep:xuBaemyro pamod 102 W BBIIOJHEHHYIO C
BO3MO>KHOCTBIO ITEPEMELICHUS BOJIb POAOIbHOrO HanpasaeHus 101.

Qunbrp-npecc 100  IOMONHUTENBPHO  CONEPXKHUT  (PUIABTPOBaNbHBIE TIUIATBI 112
noaaepxkuBaeMble pamoi 102. @uinbTpoBasbHble INIATHI 112 OpueHTHPOBaHbI NOA NPSIMBIM YIJIOM
K nponoipHOMy HampasiaeHuto 101. ®unbptpoBanbHble muTel 112 pacnpenenenel BAOJb
MPOAOJNBHOrO HampasyeHus 101 Mexny HenoABWKHOW NPHKUMHOMN rumTon 108 u cmemaemoi
npwkuMHOH muutoit 110. Ilepsast kpaiinss QuiabTpoBaibHAs IUTNTA, PACIIONIOKEHHAS! PSIIOM C
HEMOABW)KHOW MpHkUMHOW muTo 108, coenuHeHa ¢ yka3aHHOM rumTon. Bropas kpaliHsas
buIbTpOBAIbHAS TUINTA, PACIIOJIOXKEHHAsI PSIIOM CO CMelaeMol NpKUMHOW TumTor 110,
COeMHEHAa C yKa3aHHOW miuToil. Bce ocrtanbHble (QuIbTpOBaNbHBIE IUIUTHI U3 YKa3aHHBIX
¢unbTpoBaNbHbIX MAMT 112 CcoenMHEHbI, COOTBETCTBEHHO, C JaHHBIMH KPalHUMH
(HIBPTPOBANLHBIMY IUIMTAMH, a TAKXKE JPYT C APYroM, HApUMep, NOCPEACTBOM Liernel, oOpasys
MHOT'OCJIOMHYIO KOHCTPYKIIHIO.

Ha ®ur.1 ¢punstp-nipecc 100 nzobpaskeH B OTKPHITOM COCTOSTHUH. Haxomsich B OTKPBITOM
COCTOSTHUH, PUIIBTPBI PUIBTPOBATBHBIX TUTUT 112 pacnosioxeHbl Oyy4d B3aMMHO OTJEIEHHBIMU
apyr ot apyra. B otkpbeirom cocrosiHum rueTp-npecca 100 moxer ObITh 0OecneueHa BeIrpy3Ka
Marepuaia, Kak OyeT TONoJHUTENbHO onucano nanee. Ha @ur.2 ¢unprp-npecc 100 nzobpaken
B 3aKPBITOM COCTOSIHUH. Haxonsch B 3aKpBITOM COCTOSIHUH, (PUIBTpOBajbHbIE IUIHTHI 802 13
YKa3aHHBIX (PHIIBTPOBAIBHBIX TUIUT 112 pacrososkeHbl ¢ B3aNMHBIM MPUJICTAHUEM APYT K IPYTy
Y TOTOBBI K CoKATHIO.

Kaxxnas ¢punbrpoBanbHas mmrta 802 u3 GuiasTpoBanbHbIX it 112 nMeet yriayoneHue (He
MIOKA3aHO), PACIOJIOKEHHOE B KAKAOH W3 JBYX OOKOBBIX ITOBEPXHOCTEH MAHHOW ILIUTBHL
VYraybnenue punprpoBanpHON el 802 obpasyer nosocts 804 (kak m3obpaxeHo Ha Pur.8B)

BMECT€ C COOTBETCTBYIOIIUM yriyOJieHHeM cocenHedl (uibrpoBasibHON mmuthkl 802, korma
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¢unbTpoBanbHbIe IIHTHI 112 B3anMHO npuiterarot apyr k apyry. Kaxxnas ¢punprpoBanbHast mnTa
802 m3 ¢unbTpoBaNBbHBIX IUUT 112 JOMONHUTETHHO CONEPKHUT BIyCKHOE OTBepcTHe (He
IIOKa3aHO) AJis npuemMa cycrieH3nu 808, TBep/ble KOMIOHEHTBI KOTOPOH OJIKHBI OBITh OTAEIEHbI
OT JKHJIKHMX KOMIIOHEHTOB 810, a Tax)ke rpymmy BBIIYCKHBIX OTBEPCTUH (HE MOKAa3aHbI), uepes
KOTOpbIE MOTYT BBIXOAUTD KHUIKUE KOMITOHEHTHI 810 (kak m3obpaxeno Ha ®ur.8D).

OunbTp-nipecc 100 JOMOTHUTENBHO CONEPKUT cMelnaroiee yecrpoictso 116. Cumemmaromiee
yCTpOMCTBO 116 BBINOJHEHO ¢ BO3MOKHOCTBIO CBSA3bIBAHUSI HETOJBUKHON MPUKUMHOM TLTATHI
108 co cmemaemoit npwkumHOM muTon 110. CMemaroiee ycTpoictBo 116 comepKut cucremy
118 nepemerenus u cucremy 120 cxarus.

Cucrema 118 mepemerienust cComepuT y3en 222 peeqHOH mnepenayd, KOTOphld Ooee
nonpobHo m3o0pakeH Ha Dur.3. Cucrema 118 mepemerneHusi BBIOJHEHA C BO3MOXKHOCTBIO
CMelleHusl cMelmaeMon nprwkuMHOW muuTtel 110 u3 orkpeiroro nonoxenus Pl, B kotopom
¢unbTp-npecc 100 HAXOAUTCS B OTKPBITOM COCTOSTHHH, B 3aKpPbITOE MOJIOkeHHe P2, B KOoTOpoM
¢unbTp-npecc 100 HAXOAUTCS B 3aKPBITOM COCTOSIHUH, U HA00OPOT.

Cucrema 120 cxaTusi CONEP)KUT IUIAHETAPHBI BHUHTOBOHM y3en 507, xoTopeiii Oomnee
nonpobHo m3odpaxkeH Ha ur.5. Cucrema 120 c:xaTHsi BBINOJHEHA C BO3MOKHOCTBIO CMEIICHHSI
cMemaeMon npukUMHOM IuTel 110 m3 3akperroro nonoxenust P2 B nonoxenune P3 cxxarus u
HaoOopor. Ilonmoxxenune P3 cxkarus umzobpaxeno Ha Pur.S. Cucrema 120 cxartus KeCTKO
coenuHeHa ¢ cucremod 118 mepememenus, Tak 4toObl oOecreunTh OOpa3oOBaHME OOLIMX
NPUBOAHBIX 3B€HbEB 140, KOTOpPBIE MPOXOAAT JIMHEIHO OT HEMOABUKHON NPHUKUMHON TINUTHI 108
K cMeraeMoii npuxuMHoM tmute 110 Bronb npononbHoro Hanpasienus: 101. Takum obpasom,
cucrema 118 mepememenuss u cucrtema 120 cxkaTtus MOryT padOTaTh COBMECTHO, YTOOBI
obecrieunBath cMmelieHue (GpuabTpoBaibHBIX MUT 112 dunbrp-npecca 100 nns oTneneHus
)kuakux kommoHeHToB 810 cycmensuum 808 or TBepabix kommoHeHToB. Cucrema 118
nepemMenieHus Oyner omnrcana doyee moapoObHO co cebutkoii Ha Pur.3 u 4. Cucrema 120 cxxatus
Oyzner omucana Oojiee MOAPOOHO CO CChUTKOM Ha Dur.S.

B npumepHOM BapuaHTe BbINOJHEHUs cucTeMa 120 cxxaTus cogep:kut yeteipe npusona 502
cxarusi, U cuctema 118 nepemernenus conep:kut detelpe npusoaa 202 nepemewenns. Kaxapiii
U3 MPHUBOAOB PACIIOJNIOKEH TaKUM 00pa3oM, YTO COOTBETCTBYIOIIUE YEThIPE OOIIMX JMHEHHBIX
npUBONHBIX 3BeHa 140, 0Opa3oBaHHBIE COOTBETCTBYIOLIMMU HapamMH nmpuBoaoB 502 cxatus u
npuBonoB 202 nmepemernneHust, OyIyT B3aUMHO OTCTOSITh APYT OT Apyra Kak B OOKOBOM, TaK U B
BEPTUKAJbHOM HamNpaBJIeHUH, 00pa3ysl mapy HUKHUX OOILIMX NMPUBOAHBIX 3BeHbeB 140b u mapy

BEPXHMX OOIIMX MPUBOIHBIX 3BeHbeB 140a.
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Ounbrp-npecc 100 4ONMOTHUTENBHO COAEPIKUT HEMOABUXKHYHO OMIOPHYIO KOHCTPYKLMIO 122
U CMELIAEMYI0 OTMOPHYIO KOHCTPYKIUIO 124, KOTOpbIE Jy4llle BCero nokasanel Ha Our.6A u 6B.
HenoasmxkHast onopHast KOHCTpyKUusA 122 coenuHeHa ¢ HEMOABWKHON MPHUKUMHON muToin 108
Ha mepenHem konue 103 ¢unbTp-mpecca 100. HemoxBmikHasi omopHas KOHCTpykuusi 122
coenuHeHa ¢ cucremod 120 cxxartus. Cmeliaemasi OnopHasi KOHCTPyKims 124 coenuHeHa co
cMmeraemort nprwkuMHOM tummTon 110. Cmenmaemast onopHasi KOHCTpyKuust 124 coenwHeHa C
cucreMoil 118 nepemernenusi.

OunbTp-npecc 100 MOMOJHUTENBHO COMEPKUT OMOPHYK KapeTky (He TOoKa3aHa),
BBINIOJIHEHHYIKO) C BO3MOKHOCTBIO JIMHEHHOrO NepeMeLIeHusl BAOAb MPOAOIbHOIO HAMNPAaBIECHUS
101. OnopHas kapeTka MOXXeT IepeMellaTbCsl MOCPEACTBOM OMOPHBIX KOJIEC, KOTOpPble MOTYT
KaTUTbCs 1O OokoBbIM Oankam 106 ¢ubTp-npecca 100, npoxomsiiquM B MPOAOJBHOM
HanpaBieHUH. TakuMm o0pa3om, OMOpHas KapeTka MOANEPKHBAECT M MEPEHOCHUT CMEIaeMYI0
npwkuMHy0 muty 110. B gaHHOM npuMepHOM BapuaHTE BBINOJIHEHUs CMeELaeMasi ONOpHas
KOHCTpYKIMs 124 mnpuKpenjeHa HEMOCPEACTBEHHO K CMellaeMol npwxkumHON mmute 110,
KOTOpasi, B CBOIO O4Y€pelb, YCTAHOBJICHA HA YKa3aHHON OMOPHOU KapeTKe.

OwmnbTp-ipecc 100 Takke COOEPKUT ONHY WM Oojiee IOMOJHUTENbHBIX OIMOPHBIX
KOHCTpyKIuii 602, 604. B yacTHOCTH, yKa3aHHbIE OJ[HA UM 0OJiee NOMOJHUTEIBHBIX OIOPHBIX
KOHCTpYyKIuit 602, 604 BKIIOUaeT OJHY MK O0Jiee KOHLIEBBIX OMOPHBIX KOHCTpYKIuUil 602 1 ogHy
win Oonee OOKOBBIX OMOPHBIX KOHCTpykuui 604, Omna wnm Oojee KOHLEBBIX OMOPHBIX
KOHCTpyKLmit 602 1 oiHa niu 0osiee GOKOBBIX OMOPHBIX KOHCTPYKIUH 604 5KECTKO MPUKPEILICHBI
Kk ¢unbrp-npeccy 100. Ogna wiu Ooyiee KOHLEBBIX ONOPHBIX KOHCTPYKIHMH 602 3KECTKO
npukperuiersl k pame 102 punbrp-npecca 100. OnHa umm 6osiee GOKOBBIX OMIOPHBIX KOHCTPYKLIUH
604 >xecTKO MpUKpervieHbl K OokoBbIM Oanmkam 106 ¢unbrp-npecca 100. Ogna wiu Gonee
OOKOBBIX OMOPHBIX KOHCTPYKIHHA 604 mpeaHa3sHaueHbl ISl MOAACPKAHUS OOIIUX MPUBOIHBIX
3BeHbEB 140, mpoxoasammx B mpoxosbHoM Hampasieranu 101 mo amuae gubtp-mipecca 100. Bo
BpeMs1 paboTel cucteMbl 120 cxxkatust BTOpoi ayeMeHT S06 mpuBOAa CXKAaTHUS U COSIMHEHHBIN C
HUM 351eMeHT 204 mpuBoaa mepeMerieHuss OyyT JUHEHHO MepeMeInaTbcsi BAOIb MPOAOIBHOTO
HanpasieHus: 101. YUtoOr! oOecneunTs JaHHOE MepeMeleHne OTHOCUTENBHO pambl 102 punbtp-
npecca 100, B kaxnol U3 ogHOH mim OoJiee JOMOMHUTEIbHBIX OMOPHBIX KOHCTPYKIH 602, 604
uMeeTCst OTHO Witn OoJiee CKBO3HBIX oTBepcTHit 603, 605 st mpruemMa COOTBETCTBYIOIIEro O0IIero
npuBonHoro 3BeHa 140. CootercTByromee oOmiee NpUBOAHOE 3BEHO 140 pacronokeHo ¢
BO3MOXXHOCTBIO CKOJIBXKEHHUSI B COOTBETCTBYIOLIEM CKBO3HOM oTBepcTun 603, 605. B pesynbrarte,

o0mmee npuBonHOE 3BeHO MoxeT 140 cmermarbess OTHOCUTENbHO pubTp-nipecca 100 Bo Bpems
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CMELIEHUs] CMEIAaeMOl ONMOpHOU KOHCTpykuuu 124 mocpenctsom cuctemsl 120 cxxatusa. s
o0yerueHus CMeLIeHNs Kaka0e CKBO3HOe oTBepeTre 603, 605 kak10# NOMOIHUTENBHON OTIOPHOM
KOHCTpykuu 602, 604 OCHalEeHO NOAIIMITHUKAMM, HAmpUMep, TaKUMH KakK MOALIUITHUKU
JMHEWHOTO NepEeMEIIEeHMUSI.

Ha ®ur.3 Oonee nmogpoOHO MPOMILUTIOCTPUPOBAHBI YacTH cucTeMbl 118 mepemermnenus. B
JAHHOM NIPUMEPHOM BapHaHTE BBINOJHEHHUs cucTema 118 mepemeleHust CONEPIKUT 4YEThIpe
npusoza 202 nepememenus. Kaxxapiii u3 npusoaos 202 nepeMeleHns COAepKUT s1emMeHT 204 u
nepenauy 206. Kaxnpni snement 204 nmpuBona nepeMeIneHus: NpOXOAUT BAOJb MPOIOIbHOTO
HamnpasieHus 101 u sxkecTko coenuHeH ¢ cuctemont 120 cxxaTus Ha COOTBETCTBYIOILEM OHOM U3
yeTeipex nmpuBonoB 502 cxkatus (kak Oyxer ommcaHo panee). Ilpu stom snemenT 204 mpusona
nepeMelieHrss NpeacTaBisieT coboit 3yOuaryro peiiky 224, a mnepemada 206 mnpuBona
nepeMenieHrst Conep kUt 3ybuaroe komeco 226. DnemeHT 204 mpuBOAa MEPEMEISHHUS] MOXKET
UMETh LWIMHAPUYECKYIO GopMy, Kak n3odpaxkeHo Ha Pur.3, u comepkut 3youaTyro peiky 224,
BBITIOJITHEHHYIO KaK €IMHOE LIEJI0e B €r0 HIDKHEH YacTH, Tak 4To 3yOuaTasi peiika 224 HampasjeHa
KHI3y. OyeMmeHT 204 mpuBOAa MEpPEeMELIEHUs PaCIOJIOKEH OTHOCUTENbHO mnepenaun 206
YKa3aHHOT'O MPHUBOJA TAaKUM 00pas3oM, 4TO 3yOuaToe Kojieco 226 HaxXOAWUTCS B 3aLEIUICHUH C
3ybuartoii peiikoii 224.

ITepenaua 206 npuBOAa MEpPEMELICHHS JOTIOIHUTEIBHO CONEPKUT MPOXOASIIUN B OOKOBOM
HanpaBJIeHUN BepXHUH mnpuBogHON Ban 208. Bepxuuit mpuBomnoii Bam 208 MoeT ObITh
BBITIOJIHEH C BO3MOXKHOCTBIO YCTAHOBKH Ha KaXK/bIHi CBOW KOHELl COOTBETCTBYIOLIEro 3y04aToro
KoJieca 226, mpeqHa3HAYeHHOT'O JIJIsl 3aLeTUICHUS C COOTBETCTBYIOLIEH 3yOuaTol perikoit 224.

ITepenaua 206 npuBOAa NMEpeMeENICHHS TOTOJHUTEIBLHO CONEPIKUT MPOXOASIIN B OOKOBOM
HATNpaBJICHUH HIDKHUH puBoaHOW Baj 210. Huxawmii npuBoaHo Bai 210 MOKeT OBITh BBITTOJIHEH
TaKUM 00pa3oM, YTO Ha KaXKJIOM €ro KOHIIE PACIOJIOKEHO COOTBETCTBYIOLIEE 3y0UaToe KOJeco
226, npenHa3HAuYEHHOE IS 3aleTICHUS] ¢ COOTBETCTBYIOIEH 3yOuaToii peiikoit 224.

Cucrema 118 nmepemelnieHrs AOMOJHUTENBHO COAEPIKUT YEThIpE OMOPHBIX cpeacTsBa 215
peeunoi nepenadu. Kaxxnoe u3 OnopHbIX Cpeacts 215 peeuHON nepenadu COAEPKUT OMOPHYIO
pamy 216 u onopHbIii ponuk 218. OnopHslii ponuk 218 npukpernied ¢ BO3MOKHOCTBIO BpaLeHMUs]
K ornopHOii pame 216. OnopHoe cpenctBo 215 peedynoil nepenaun MOXKET OBITh PACIIOJIOKEHO HA
CMeInaeMoil ormopHoi KOHCTpyKUuu 124 (He nmokasaHa Ha @wur.3) Tak, 4ro 3yduaToe koyeco 226
PacnoyIOXKEHO ¢ BO3MOKHOCTBIO BPALLEHUsI MMAPAJUIEIbHO OMOPHOMY pONIMKY 218 u ynaneHo ot
YKa3aHHOTO POJIMKA TAaKUM 00pa3oM, 4TO MEXIy 3yOdaThiM KosecoM 226 U OMOPHBIM POJIHUKOM

218 oOpaszoBaH 3a30p, B KOTOPOM pasMelieH sjeMeHT 204 mpuBoma NepeMelneHus s
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B3aUMOZIEHCTBUS € 3yOuaToil pelikoil 224 Ha ONHOW CTOPOHE W IS 3aleIUIEHUS C OMOPHBIM
ponaukoMm 218 Ha mpotuBomonokHoi crtopoHe. OmnopHble cpeacTBa 215 peedHoll mepenavu
NPEAyCMOTPEHBl sl TOro, 4TOOBI MOAAEp:KUBaTh 3yeMeHT 118 mpuBoma mnepemMerneHus u
yIEPKUBATh €r0 B YCTOWYHBOM MOJIOKEHUH OTHOCHTEIBHO 3y04aToro koseca 226.

Cucrema 118 mnepememnieHuss JOMOJHUTENBHO COIEPIKUT 1BAa NPUBOAHBIX Onoka 220.
ITpuBonubie Oj0ku 220 BBIMOJHEHBI ¢ BO3MOXKHOCTBI) IMEPEHOCA MOCPEACTBOM CMEIaeMOk
OMOPHOW KOHCTPYKUMU 124 pans mnoAaBeneHUsT KUHETUYECKOW »sHepruu kK cucreme 118
nepemeneHus. Kpome Toro, kaxmblii MpuBOAHOM 010K 220 BBIMOJIHEH ¢ BO3MOXHOCTH MEpeaavn
KMHETUYECKOW BSHEPrMM K COOTBETCTBYIOIIEMY IPHUBOJHOMY Bally IMOCPEACTBOM CHCTEMBI
nepenadyyd MPUBOAHOTO OJIOKa, Takoi kKak kopoOka 212 mepenau. Kak m3obpakeno Ha @wur.3,
cucrema 118 nepemernenus nmeet nBe KopoOku 212 nepenady, mpUKperuieHHble K mure 214.

Ha ®ur.3 Ttakxke nokasaHo, 4To cucrteMa 118 mnepemeleHuss BBINOMHEHA C JBYMs
npuBonHbIMA Onmokamu 220. Takum oOpasom, wuzoOpakeHHass Ha Pur.3 cucrema 118
nepeMeleHns] COIEPKUT ABa MPUBOAHBIX Oyoka 220 u uyersipe npuBoaa 202 nepemerneHus. B
JAHHOM Cllydae BEpXHUH MPUBOAHON OJiok 220 MOXET MPUBOIWUTH B AEWCTBHE TpHUBOABI 202
NepeMeIIeHNs, ColepiKalue BepxXHUH npuBogHOW Ban 208, a HWKHMI NMPUBOXHONW Ojok 220
MO>KET IPUBOAUTH B AercTBUE NPUBOA 202 nepeMereHusi, CoAepKaliuil HU>KHAN IPUBOAHON BaJl
210. BepxHuii 1 HU>KHUAN NpUBOAHBIE Basibl 208, 210 MOryT NIPUBOAUTLCS B IEHCTBUE CUHXPOHHO.
Opnako, B KauecTBe aJbTEPHATHBBI, BEPXHUI M HWXKHUI mpusogHble Banbl 208, 210 moryr
paboTaTe He3aBUCUMO JpyT OT Apyra. HesaBucumyro apyr ot apyra paboOTy ABYX MPHUBOIHBIX
6510k0B 220 MOKHO MPUMEHSITh, KOTIa MPU UCTIOJIB30BAHUU OHOM M3 Map MPUBOIOB CYLIECTBYET
HEOOXOIMMOCTh B PUJIOKEHUU HECKOJIBKO OOJIBIEro YCHIIHS, YeM MPH HCIIOJIb30BAaHUH JPYTOH
napbl MpUBOAOB. Hanprumep, BO3MOXKHO, 4TO BO BpeMsi CMelleHus] (PUIbTPOBAIbHBIX IUT 112
COIPOTHBJIEHHE TATOBBIM H/MJIHM TOJIKAOIINM YCHJIUSIM, KOTOPOE€ MOTYT OKa3bIBaTh JAaHHBIC
TUTUTBI, HA BEPXHEM KOHIIE SIBJISIETCS] O0Jiee BBICOKMM, Y€M Ha HI)KHEM KOHLIE.

Cucrema 118 mnepememeHust MOXeT OBITh BBINOJHEHA C BO3MOYKHOCTBIO CMEIICHUS
cMemaemMon npukKUMHON mutel 110 Brones npoponpHOro HampasieHus 101 k HemoABUXKHOU
npwkuMHOM ruute 108, u3 oTkpeITOro nosoxkerns P1 B 3akpeiToe nmonoskeHue P2, i Hao00poT.
Cwmerenue cMmeniaeMoi nNpukKUMHOMN MUTHI 110 1o HanpaBaeHUIO K HETIOABM)KHON NPUKUMHON
wmte 108 mpuBeneT kK COMDKEHUIO APYT € IpyroM (GUIbTpOBambHBIX IUIUT 112 U 3aKpBIBAHHIO
yKazaHHbIX IUUT. CMelleHue cmelniaeMoi MNpukuMHON muuTel 110 B HampaBieHUHM OT
HEMOABWKHOW NP KUMHOW rmunThl 108 mnpuBener K OTOABUTAHMIO JpPyr OT JApyra

¢unbTpoBaNbHBIX MIUT 112 W OTKPBIBAHMIO YKa3aHHBIX MuT. CMelleHne CMelaeMoil
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npwkuMHOM ruTsl 110 gocturaercs Onarogapss KHHETUYECKOH SHEPTUH, TOJIY4aeMOM OT OHOTO
i OoJiee MPUBOAHBIX OJ10K0B 220.

brnaromapss Takomy yctpoiictBy cucrema 118 mnepememeHus: MoxeT o00ecrnednBarh
CMeIleHUE CMeLaeMON MPUKUMHOMN IINTBI 110 ¢ BBICOKON U peryaupyeMoil CKOPOCTBIO, a TAKXKE
s¢dexTuBHOE CMeleHne OONbLIOro KoJaudecTBa (GUIBTPOBAIBHBIX IUUT 112 Baoab OGOKOBOI
Oanxu 106.

Ha ®ur4A-4B wusobpaxkena cucremMa 401 ONOKUPOBKH COTJIACHO HACTOSIIEMY
n300peTeHni0. B moka3aHHOM MPUMEPHOM BapuaHTe BhIMONHEHUs1 cuctema 401 OIOKHUPOBKH
SBJIsIETCS 4acThio cucteMsl 118 nepememenus. Cucrema 401 OJIOKUPOBKU CONEPIKUT IO MEHBIIEH
Mepe OHO 3anuparoinee yeTpoictso 402 1 mo MeHbLIeH Mepe OZIHY 3anopHyto yacteb 404. Kaxxnoe
3anmparoigee ycTpoicTBo 402 ComepkKuT Mo MEeHbIIeH Mepe OauH PUKCUPYIOIUi seMeHT 400,
o0ecTeYnBarOIINil 3aMuparoliee B3aNMOICHCTBIE C COOTBETCTBYIOLIEH 3amOpHON 4acThio 404.
Qukcupyromuil 31emeHT 406 MOXKET COoepkKaTh BBIEMKY WJIN KaHaBKy 408, pacroNoOKEeHHYH0 Ha
CaMOM KpalHeM KOHLIE JAHHOT'O 3JIEMEHTA.

@ur 4A uzobpaxaer cucremy 401 OIOKUPOBKH, HAXOASINYIOCS B HE3aOJOKHUPOBAHHOM
noyioskeHun. Ha @ur.4B cucrema 401 OokupoBku n300paskeHa B 3a0JIOKUPOBAHHOM TTOJIOKEHUH.
Cucrema 401 OnOKMpOBKM TmpenHa3HaueHa il OJOKUPOBAHUS CMEINAaeMON ONMOPHOH
KOHCTpyKuuu 124 orHocurenpHO cucreMbl 118 mnepememenus. Cmemaemas oOnopHas
KOHCTpyKLus 124 MoskeT ObITh 3a0m0KupoBaHa, Korna ¢puibtp-npecce 100 HAXOIUTCS B 3aKPHITOM
HOJIO’KEHHH, KaK n300paxkeHo Ha Dur.2.

Ha ®ur4A-4B Take mzobpaskeHa cMelnaeMasi OnopHasi KOHCTpykuusi 124. B manHOM
BapuaHTe BbIMOJHEHUsT cucremMa 401 OJNOKMPOBKH pACHOJIOXKEHA HAa CMELIAeMOW OMOPHOM
KOHCTpyKUuu 124.

Kpowme toro, Ha @ur.4A-4B n3zo0paskeHa apyrast 4acTh CMEINAaeMON OMOPHOH KOHCTPYKIIHH
124, a umenHo Hampasisrowmue saeMeHTsl 128, Hanpasnsromue snemeHTsl 128 BBINOIHEHBI €
BO3MOKHOCTBIO  CKOJIB3SIIIIETO B3aMMOIEHCTBHS C COOTBETCTBYIOIIMM OJHHUM U3 OOIIMX
NPUBONHBIX 3BeHbEB 140 (B JAHHOM MpHMEPe — C COOTBETCTBYIOIIUM 3jieMeHTOM 204 mpuBona
nepemvenienrsi). Hampasmsirorue 31eMeHThl 128 UMEIOT WIHHIPHYECKYI (OopMy U CKBO3HOE
otBepctue 129 nna pasmenieHuss sneMeHta 204 mpuBojga nepemelneHus. Hampasisromue
3neMeHTHI 128 pacronokeHbl Ha CMEIaeMOi OTIOPHON KOHCTPYKIUH 124 Takum 00pa3oM, 4ToObI
NOA/IEePKUBaTh (PUKCUPOBAHHOE YIJIOBOE OTHOIIEHHWE Mexay osiaemeHtoM 204 mnpuBozaa
NepeMeIeHrs U CMELIaeMOM ONOpPHOM KOHCTpyKUMeW 124, He3aBUCMMO OT TMOJIOKECHUs

YKa3aHHOW KOHCTPYKLIMHU BAOJb NPOJOIbHOrO HanpasjaeHus 101,
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Ha ®ur.5 uzobpaxensr o0muii Bua ¢puisrp-npecca 100 B monoskenun P3 cxxarus, xoraa
yKa3aHHbIN QUIBTP-TIPECC HAXOIUTCS B CXKATOM COCTOSIHUU, U TIPUMEPHBIN BAPHUAHT BBITTOJIHEHUS
cucrembl 120 cxkarusa. M3oOpaxenHas Ha Pur.5 cucrema 120 cxaTHs CONEPIKUT YETHIPE
3JeKTpudecKux mnpusojga 502 cxkaThsl, KaKAblH U3 KOTOPBIX COAEPKUT COOTBETCTBYHOLIMI
IJIAHETapHbIN BUHTOBOH y3en 507.

Kaxnpiii mpusoa 502 cxaTusi JOMOJHUTEIBHO COAEPIKUT MepBbIil sseMeHT 504 1 BTOpOU
snemeHT 506. Ilepsblil snemenT 504 npuBona CKaTus, TAK)KE HA3bIBAEMbIN MPUBOAHBIM BAJIOM
MIPUBOZA CKATHUsI, PACIIONOKEH C BO3SMOKHOCTBIO BPALllEeHUs] B HEMOJBWKHOMN NMPUKUMHOM IUIUTE
108. Bropoii snement 506 npuBojaa C:kaTUsl COEAMHEH C YKa3aHHBIM IEPBBIM 3JeMeHTOM 504
NPUBOJIA CIKATHUS IOCPEIACTBOM TUIAHETAPHOIO BUHTOBOTO y3sa 507 Takum 00pa3om, 4TO B OTBET
Ha BpalllaTeJbHOE ABHXKEHUE NepBoro saeMmeHta 504 BTopoil sneMeHT 506 cMemaercss BIOJb
nponosbHOro HanpasieHust 101. Takum oOpa3om, MIaHeTapHbIi BUHTOBOH y3e 507 BBINOJIHEH C
BO3MOYKHOCTBIO MPe0Opa30oBaHusl BPALIATEIBHOTO IBUKEHHUS B JINHEHHOE IBIKEHUE.

IInanerapnenii BUHTOBON y3en 507 comepxkut posuku 508. Ponuku 508 pacnonoxeHsl
paauanbHO BOKpPYr npuBOAHOro Bama 504 cuCTeMbl CXAaTUS W 3AKJIIOYEHbl B IMOIYIO
LTHHAPHYECKYIO YacTh 510 BTOporo anementa S06 npusoaa cxkatust. Pe3p0a mpuBogHOTroO Baja
504 cuctembl CkaTHsl, KaK MPaBUIIO, UAEHTHYHA BHYTPEHHEH pe3bOe MONoi LUIMHAPHUUECKON
gacti 510. OOBIYHO PpONMKHM HMMEIT OJHOXOAOBYIO pPe3b0y C BBIMYKIBIMH OOKOBBIMH
MOBEPXHOCTSIMU, KOTOPBIE OFPAHUYUBAIOT TPEHUE MTPU KOHTAKTaX POJIMKOB C MPUBOAHBIM BaJIOM
504 cuctembl CcxKaTUs U MOJION LUIMHAPUYECKON 4acTeio 510 BTOporo snemenra 506 mpusona
cxkatust. [Tpu cBoeM kpydeHuu posuku 508 0OBIMHO COBEpINAOT OOOPOTHI BOKPYT MPUBOJHOTO
Baja 504 cuctemsl CKaTUS U MO3TOMY MX 4aCTO HA3bIBAIOT IJIAHETAPHBIMU POJIMKAMM.

Kak onucano Bblllle, Ha OHOM CTOpOHE cucTtema 120 cxxaTusi CoOeMHEHA C HEMOABUXKHON
npwkumMHOM tumrod 108, a Ha apyroll CTOpOHE COEAMHEHA C HEMOABMUXKHON OMNOPHOU
koHCTpyKIuen 122. Korna punbTp-npecc HaXOAUTCs B 3aKPbITOM NOJOXKEHNH P2 1 akTHBHpOBaHA
cucrema 401 6mokupoBky, cucreMa 120 cxxaThst MOJKET OKa3bIBATh CXKUMAOLIEE, TSHYIIEE YCHITHE
Ha ¢uibTpoBasibHBIE TUIUTHI 112. Biarogaps nmpuioKeHUIO TSHYINETO YCWIUs (pUIbTPOBaIbHBIE
wmThl 112 MOryT OBITE IpHIKaThI APYT K APYry, U o0mui o0bveM mosocteii 804 MokeT ObITh
YMEHBIIEH.

Kaxxmeiit u3 npuBonoB 502 cxkaThsi MOXKET OBbITh JKECTKO COEIMHEH, COOTBETCTBEHHO, C
KaXapiM mpuBopoM 202 mepemerneHusi ¢ oOpazoBaHMeM OOIIEro NPUBOXHOrO 3BeHa 140,
MPOXOMALLErO JUHEMHO OT HEMOABUXKHOM MPHKUMHON IIUTEI 108 kK cMemaeMon MpUKUMHOU

nmre 110 BIone NpoaoIpHOrO HaNpaBJIeHUS.
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Cucrema 120 cxxatus MOXeT comep:kaTb OAMH WM Oojee MPUBOAHBIX ONOKOB 512 mms
MOABENCHNUs] KUHETUYECKOU SHEPTUH K CMELIAeMON ONOPHOU KOHCTPYKUUHU 124 11 cMelneHus
cMentaeMoil nprxkuMHoN ruTel 110 Brone npononbHoro Hampasinenus 101. Oxpun unu Oonee
NPUBOAHBIX OJIOKOB 512 MOTYT cozepsKaTh OAMH WK OoJiee SJIeKTPOABUraTENeH.

Kak n3o0paxeno Ha ®ur.1-5, punbtp-npecc 100 comepxur cucremy 118 nepemernenus,
cucremy 120 cxarust u cuctemy 401 OmokupoBku. Cucrema 401 OJIOKMPOBKM BBINOJHEHA C
BO3MOKHOCTBIO OJIOKUPOBAHMS CMEIAaeMON MPHKUMHOM TnThI 110 B 3akphITOM MOJIOXKeHUU P2
nepesn yIUIOTHEHHUEM IUIUT ¢ UCIosb3oBaHueM cucteMbl 120 cxxatus. Ilpu akTuBauuy CUCTEMBI
401 OnokupoBku ¢unbTp-mipecc 100 Oyaer HAXOIUTHCS B 3aKPBITOM COCTOSIHUH, & CMeIaeMast
OMNOpHasl KOHCTpyKuus 124 pacnonoxeHa B 3aKpeITOM nosoxkeHuu P2. ITocne Toro, kak cucrema
401 OnokupoBKH ObLTa aKTUBUPOBAHA JJIs1 OJIOKMPOBAHMS CMEIIAEMON OMOPHON KOHCTPYKLUHU
124 otHOCHTENBHO 3NeMeHTa 204 mpUBONA MEPEMEINEHHUs, MOKET ObITh AKTUBUPOBAHA CHCTEMA
120 cxxatust nist OKa3aHMs TSHYIIErO YCHIIUS AU CKaTusl (puiabTpoBaibHBIX TWMT 112 1, Tem
CaMbIM, MIPWXKATHSA UX APYT K APYTY U T€PMETUYHOIO YIUIOTHEHUS, YTOOBI TapaHTUPOBATh, YTO
npouecc GuIbTpauu MOKET OBITh BBIITOJHEH O3 00pa30BaHUs YTEUKH.

Co ccpukoii Ha @ur.7 HIDKE ONMUCaHA TEXHOJOrH4Yeckas cxema criocoba 700 ymnpasieHus
¢unsTp-npeccom 100. Crnoco6 700 Browaer cienyromue stambl dtan S702 cMeieHus,
BBITIOJIHAAEMBIN NIOCPEACTBOM CUCTEeMBI 118 mepemMelnenus, cmemaeMon NpuKUMHOM uThl 110
IO HANpaBJICHUIO K HENMOABIKHOM mprokuMmHON muute 108, Takum oOpasom, Ha stame S702
CMeIaeMylo MpwkUMHYIO miauTy 110 cMewmaroT u3 oTkpbiToro mnojoxkenuss Pl B 3axpeiToe
nosnoxxerne P2. B otkpbirom nonoxxenun P1 ¢punprpoBanbhbie mmTsl 802 13 GUIBTPOBAIBHBIX
it 112 B3aUMHO OTAENEHBI APYT OT APYra, a B 3aKPbITOM MOJOKEHUU P2 yka3aHHbBbIE IIUTHI
B3aMMHO TpHUJIEraloT napyr k napyry. Ha ®ur.8A wusobpaxkeHO OTKpbITOEe mnojoxkenue Pl.
Uzobpakensl aBe ¢uuibTpoBanbHble TMThl 802 m3 QunabTpoBampHbIX mauT 112, mpu 3TOM
yka3aHHble (QrbTpoBasbHBIE TUIUTHI 802 ormenensl apyr ot apyra. Ha ®ur.8B uzobpaxeno
3akpbIToe nojoxenne P2. U3o0pakeHs! aBe GpuibTpoBanbHble TWINTHL 802 U3 (UIBTPOBATBHBIX
T 112, npu 3ToM ykazaHHbIe PUIbTPOBaNIbHBIE TUTHTHI 802 B3aUMHO MPHUJIETAIOT APYT K APYTY.

Kpome Ttoro, B xome stanma S702 cmelieHus: cMmeliaeMoi NprkuMHOM muuthl 110 u3
OTKpbITOro mnojioxkeHuss Pl B 3akpeiToe nonoxkeHue P2 ¢ ucnonp3oBaHuem cuctembl 118
nepemMenieHys, cucrema 120 cxxatus HeakTHBHA. Jtan S702 cMeleHns] CMelaeMOoN MPH>KUMHOM
Tl 110 mocpenctBom cucreMsl 118 mnepemernieHuss BKIIOYAET CMELIEHUE CMELIAEeMOU
NpwkUMHOW TummThl 110 B OTBET Ha BpallaTeNbHOE ABMXKEHHE IO MEHBbLIEH Mepe OAHOro

3yOuaroro koseca 226 y3ia 222 peeqHoro npuBoja.
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Hanee, Ha sTane S704 oOecneunBarOT OJIOKUPOBAHNE CMEIAEMON MPHKUMHOM tuThl 110
nocpencteoM cucteMel 401 Onokuposku. Ha stanme S704 cmemraemasi nprkumaas mmra 110
3a0JIOKUPOBaHA OTHOCHUTENBHO cucTeMsbl 118 nepemernienus.

ITocne sToro, Ha sTane S706 cycnensuto 808 moparoT B mosoctu 804, 0Opa3oBaHHBIE MEXAY
oOpaleHHbIMHU APYT K ApYyTy noBepxHocTsiMU 803 cocenHux nap GpuiabTpoBasbHBIX WIUT 806 13
¢unbTpoBanbHbIX TWIMT 112. Cycnensus 808 MoskeT comepKaTh CMECh TBEPIbIX KOMIOHEHTOB 812
U KUIKUX KoMroHeHToB 810, kak onucano Beime. Ha ®@ur.8C nokaszana nopaya cycrnensuu 808
B nosioctu 808, oOpa3oBaHHbIe MEXNY (UIBTPOBATIBHBIME TUTUTaMH 802 M3 (PHIBTPOBAIBHBIX
T 112.

3areM, Ha sTane S708 cmewarT cMeliaemMyro NpuwkuMHyr0 uty 110 mocpenctsom
cuctembl 120 cxxaTus B HanpaBlIeHUH K HEMOJBIKHOM mprskuMHo# niure 108. Ha stane S708
CMELIAaeMYI0 MPHWKUMHYIO TuTy 110 cmemaroT U3 3akpbiToro noyoxenust P2 B nongoxenue P3
cxkarusa. Cmemaemyro mprwxkuMHy0 oty 110 cMmemaror B monoxkenwe P3 cxxaTusi, 4ToOBI
YMEHbIINTh 00BbeM mojoctel 804, B pe3yibraTe 4Yero Mo MeEHbIIeH Mepe 4YacTh JKUAKHX
KOMITOHEHTOB 810 BBIHY/IeHa nepemernaThes U3 rnonocreii 804 B ¢puibpTpoBaibHbIe TIIUTH 802
IUTsl OTAEIEHUs] TBEPABbIX KOMIIOHEHTOB 812 cycnen3uu 808 OT MO MEHbIIEH Mepe 4acTH KUAKUX
xoMrnoHeHTOB 810. Ha ®@ur.8D npencrasneno nosoxenue P3 cxkatusa. Ha uepresxe nokaszaHo, Kak
4acTb JKMAKUX KOMIIOHEHTOB 810 mnpuHYIMTENbHO mnepeMewaroT wu3 nojocred 804 k
¢unsrpoBasibHBIM TIMTaM 802, YacTh KMOKUX KOMIOHEHTOB 810 MOXKET BBIXOAWTH OT
BHYTPEHHEH CTOPOHBI PUIbTPOBaIBHBIX IIHMT 802 yepes3 BBITYCKHYIO CUCTEMY (HE NOKa3aHa).

Kpome Ttoro, B xome stama S708 cmerneHus: cMmeuiaeMoi MprkUMHOM muTel 110 u3
3aKpbITOro nosiokenusi P2 B nmonoxkenue P3 cxxarus ¢ ucnosp3oBaHueM cuctembl 120 cxxatus
cucrema 118 nepemerenus HeaktuBHa. Jtan S708 cMmeleHUs CMeIaeMON MPUKUMHOM TUTUTHI
110 mnocpencteoM cuctembl 120 cxxaTus BKJIKOYAET CMELIEHHE YKA3aHHOM CMeLaeMoiu
MPWKUMHOMN IUIUTHI B OTBET HA BPALIATENbHOE ABUKEHUE INIAHETAPHOIO BUHTOBOIO y3J1a 507,

BelmeonucaHHable 3TaIbl WITFOCTPUPYIOT MPOLECC 3aKPbIBAHUS (PHIBTP-TIpECcca, MPH 3TOM
CMELIAeMYI0 MPWKUMHYIO TUTY 110 cMewmaroT u3 oTkpeIiToro nonoxenus P1 B nonoxenue P3
CKaTHsl, C KOHEYHBIM PE3yJIbTATOM OTAENECHUs TBEPABIX KOMINOHEHTOB 812 cycnensun 808 ot no
MEHbLIEH Mepe YacTH KUAKHX KoMroHeHToB 810. Jlanee OyneT onmucaH mpoLecc OTKPBIBAHUS, B
X0J€ KOTOPOro CMEIIAeMYK NPHXKUMHYK uTy 110 cMemaroT u3 nonoxkenuss P3 cxarus B
OTKpBITOE noJsiokenue P1.

Crnoco6 700 mononHMTENbHO BKiIOYaeT 3tanm S710 cMelieHus cMelaeMoil MPHKUMHON

uThl 110 OT HenOABMKHON MPUAKUMHON NIUTEI 108, BBIMONHAEMBIN IOCPEACTBOM CUCTEMBI 120
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cxatus. B Takom ciydae, cmemaeMyro npuwkuMHyr0 miauty 110 Ha stane S710 cmemaror us
nosioxkeHust P3 coxatust B 3akpbITOE MOJI0KEeHHE P2.

ITocne storo, Ha stanme S712 BBIMOSHSIOT Pa30JOKMPOBAHHE CMEIIAEMOM MPUKHUMHOM
wmtbl 110 nmyrem npeaktuBaumu cucrembl 401 OmokupoBku. Ha stame S712 cmemaemas
nprokumHas mmrta 110 pa3dnokupoBaHa OTHOCHTEIBHO cucTeMsl 118 nepemernenus.

HNanee, Ha stane S714 cmemnaemas npwxkumHas tumta 110 Moxker ObITh CMeleHa,
NOCPENCTBOM cUcTeMbI 1 18 nepemMelienusi, B HalIpaBJE€HUU OT HEMOABUKHON MPUKUMHOM IJIUTHI
108. B TakoMm ciydae cMmemaeMyr nprxuMHyro ity 110 Ha stame S714 cmewaror us
3aKPBITOTO MOJIOKEHUs1 P2 B OTKpbITOE mososkenue P1, utoOpr obecnieunts B3aMMHOE OTAEICHUE
¢unbTpoBaNbHBIX TMT 112 npyr oT apyra, OTKpeITh mosnoctd 804 U, TeM cambIM, BBITPY3UTh
octaBiyrocst yacte 812 cycnensun 808 u3 ¢uubprp-npecca 100. Ha ®ur.8E wuszobpaxkenHo
OTKpBITOE NoNoxkeHue P1, B KOTOpOM NPOUCXOOUT BBIFPy3Ka OCTaBlIelcs YacTu 812 cycneH3un
808.

CornacHO OTHOMY HEOTrpaHUYUBAIOLEMY NTPUMEPY, B KOTOPOM CHUCTEMA CXKATHUS CONEPKUT
nsa mnpusopa 502 cxkatus, a cucrema 118 nepememenus copep:kut asa npusopa 202
nepemenienys, 3tan S702, S714 cMmelenus cMmemaeMoi npxkuMHoi miautel 110 nmocpencrsom
cucremsl 118 nepemenieHns BKIOYAET CMEIIEHUE YKA3aHHOM IUINTHI B PE3YJIbTaTe CUHXPOHHOU
padotel nByx mnpuBomoB 202 mepemerienus. Kpome TOro, mpu HCHOJb30BAHUN JTaHHOTO
ycrpoiictea, stan S708, S710 cmewmenus cmemaeMon npukuMHOW muuThl 110 mocpeactsom
cucreMmbl 120 cxaTHsi BKJIIOYAET CMELIEHUE YKA3aHHOH CMEIaeMON NPUKUMHON IUIUTBI B
pe3ysbTaTe CHHXPOHHOH padoThl ABYX npuBoAoB 502 cxxatusi. [1pu 5TOM KakIblid M3 MPUBOIOB
502 cxxatus u mpuBonoB 202 nepeMereHus pacroyiosKeH TaKUM 00pa3oM, YTO COOTBETCTBYIOLIHE
aBa OOLIMX MPUBOAHBIX 3BeHA 140, 0Opa3oBaHHbBIE COOTBETCTBYIOIIUMH MapaMu MPUBOAOB 502
ckaTust ¥ puBooB 202 mepemenieHust, OyAyT pacnojOKEeHbl HA IPOTUBOMOJIOKHBIX OOKOBBIX
croponax ¢unbTp-npecca 100.

CornacHo pyromMy HeOrpaHHYMBAIOIIEMY [TPUMEPY, B KOTOPOM CHUCTEMA CXKATHs COIEPIKUT
yeTelpe npusoaa 502 cxkatus, a cucrteMa 118 mepemelneHuss coaepKUT deTelpe npusoja 202
nepemenienys, 3tan S702, S714 cmelenus cMmelaeMoi nprxuMHoi miautel 110 nmocpencrsom
cuctemnl 118 mepemenieHns BKIOYAET CMEIEHUE YKA3aHHOM IUINTHI B PE3YJIbTaTe CUHXPOHHON
pabotel deTbipex npuBonoB 202 mepememenusi. Kpome TOro, mpu HCMOJb30BAHUU JTaHHOTO
ycrpoiicta, stan S708, S710 cmemeHus cMmemaeMoil nprkuMHOM miuTel 110 mocpeacTsoM
cucteMbl 120 cxkaTusi BKJIFOYAET CMEIIEHUE YKAa3aHHOM CMELAeMON NPWKUMHOW IUIMTHI B

pe3ysbTaTe CUHXPOHHOW pabOThI YeThIpex NpuBonoB 502 cxxatus.
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IIpu 5TOM Kaxnabi U3 npuBoaos 502 cxatus u npuoaoB 202 nepeMeleHus pacioaOKeH
TaKUM O0pa3oM, YTO COOTBETCTBYIOIIME YeThIpe OOIIMX JMHEWHBIX NPHUBOAHBIX 3BeHa 140,
o0Opa3oBaHHbIE COOTBETCTBYIOIIMMH MapaMu npuBogoB 502 cxatus U npuBogoB 202
nepemMerneHus, Oy1yT B3aUMHO OTCTOSITh IPYT OT APYra Kak B MOMEPEUHOM, TaK U B BEPTUKAIBHOM
HaIpaBJIeHUH, 00pasyst Mapy HWKHUX OOLIMX MPUBOAHBIX 3BeHbeB 140a 1 mapy BepXHUX 00IIUX
NPUBONIHBIX 3BeHbEB 140b.

Ha ®ur.6A u 6B m3o0paxen xkomrmuiekT 200 MOIEpHU3ALMU CXKATHUS M TMEPEMEINEHHs
GuIBTPOBANBHBIX KT it puibTp-mipecca 100. Jlanee mo TekcTy koMruiekT 200 MomepHU3AMH
CKaTHsI U TepeMeIleHus] (PUIbTPOBAIBHBIX IUIUT OyIeT HAa3bIBAThbCA MPOCTO MPEJIOKEHHBIM
koMiiektoM 200 mopepHmsauuu. Kak ynoMHMHanoce paHee, NPenOKeHHbIM KOMIuiekT 200
MOJIEpPHU3ALUHU TOAXOANT AJIl UCTOJAb30BAHUS B KAYECTBE 3aMEHbI TPAAULIMOHHBIX CMEIAKOIINX
yCTpOHCTB, mpuMeHsieMbIX B pubTp-nipecce 100. IIpomre rosopsi, punerp-npecc 100, koTopbiii
yke OblT MoApPOOHO OMUCAaH B JAHHOM JTOKYMEHTE, COINEPKHUT NPEemsIOKeHHbIH KoMruiekt 200
MozaepHu3anuu. Takum 00pa3oM, OOJIBITMHCTBO MPU3HAKOB U (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH
npeasioskeHHOro kKomruiekta 200 MonepHU3aLuM yke ObUIM OMHCaHbl B OTHOLIEHUH (QHIIBTP-
npecca 100. ITostomy nydme Bcero OyaerT AOMONHUTH HACTOSIIEE OIMUCAHHE MOAPOOHBIM
YKa3aHUEM TOTrO, KaKue MPU3HAKU BXOAST B NMPEAJIOKEHHbIN KOMIUIEKT 200 MomepHU3auuu, a
KaKue HerT.

IIpennoxxennbnii kommuekT 200 MOAepHM3aLUMM COMAEPKUT HEMOABIDKHYIO OIOPHYIO
KOHCTPYKLUIO 122, BBIMOJHEHHYIO C BO3MOXKHOCTBIO CO€IUHEHUSI C HEMOABUKHOU MPUKUMHOU
WwMTONH (HE TOKa3aHa), W CMEIAEeMYIK) OIOPHYI KOHCTPYKLUIO 124, BBINOJHEHHYIO C
BO3MOYKHOCTBIO COSTUHEHHUSI CO CMELIIaeMOi MPIKUMHOMN TUTUTOH (HE MOKa3aHa).

IIpennoxennbiii koMmiekt 200 MOAEepHU3ALMHN AONOIHUTENBHO COAEPKUT CMEINAoIIee
ycrpoiictBo 116, koTopoe panee ObUTO MOAPOOHO onMcaHo B oTHOmeHNH pubTp-npecca 100 co
ccpuikoi Ha Pur. 1-5.

IIpennoxennblit koMmiekT 200 MOAEPHU3ALUH BBIIIOIHEH C BO3MOXHOCTBIO YCTAHOBKHU Ha
TPaIULIUOHHBIN (PUIIBTpP-TIpece WK B KadecTBe komruiekta 200 MOAEpHU3AMH JIsi OMTUCAHHOTO
¢usTp-nipecca 100. B paccMOTpeHHOM NPUMEPHOM BapUAHTE BBITIOJHEHHS] MOHTAXK KOMILIEKTA
200 MonepHU3aUH OyJET BBIMOJIHATHCS CIENYIOIINM 00pa3oM.

HenonsmwxkHyt0 OMNOPHYIO KOHCTPYKIMIO 122 TPUKPEIUIIOT, Hampumep, Oonramu, K
HEMOABWXHOU NprkuMHOMN runte 108. Henonsu:xHast onopHast KOHCTpyKUus 122 conep:xur asa
OTIOPHBIX 3JIEMEHTA, HO MOXET UMETh JF000€ KOJIUYECTBO JI€MEHTOB.

CMmerraeMy0 OMOPHYIO KOHCTPYKLHUIO 124 MNPHUKPEIUISIOT, Hampumep, Oodramu, K
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cMemaemMon npuxkuMHou mure 110.

Onny nnm Oojee AONMOJHHUTENIBHBIX ONOPHBIX KOHCTpykumi 602, 604 xommiaekta 200
MOZIEpHU3ALNH NIPUKPEIUIAIOT K COOTBETCTBYIOIUM 4YacTsM punbrp-npecca 100. B wactHoCTH,
onHy wiu Oojiee KOHIIEBBIX OINOPHBIX KOHCTpYKImH 602 kommiekta 200 MopepHU3aLMH
NPUKPEIUIIOT K pame 102 ¢unbTp-nipecca, a ogHy min 0ojee OOKOBBIX OMOPHBIX KOHCTPYKIIMH
604 npUKperIsTIoT K O0KOBBIM Oasikam 106.

ITpuBoas! 502 coxaThst IPUKPEIUIIOT K HEMOABUKHOM ONMOPHOM KOHCTpYKIMH 122, eciii OHU
HEe TPUKPEIUIeHbl MpeIBapUTENbHO MpPU MOCTaBke. JyieMeHThl 204 mpuBoAa mNepeMeLieHUs
pacroyararoT TakK, 4TOOBI OHU BXOJMIIN Yepe3 OJHY HJIH 00Jiee KOHIIEBBIX OMOPHBIX KOHCTPYKLIUH
602 B HampapJsIOLIHE dJeMeHThl 128 cMelaemMoii OMOPHON KOHCTPYKIHMH U OOHY WiH Oojiee
OOKOBBIX OMOPHBIX KOHCTpYKmmi ©604. Dnementsl 204 mpuBO#a NEPEMELICHUS KECTKO
NPUKPETUIIIOT K puBozaM 502 cxxartus, ¢ oOpazoBaHHeM OOIUX MPUBOIHBIX 3BeHbEB 140 Mexmy
ABYMsI OIIOPHBIMHU KOHCTpyKLIusiMu 122, 124,

Crnenmanucty B TaHHOH OONACTH MOHSATHO, YTO HACTOsIIIEe N300peTeHne HUKOUM 00pa3om
HE OrpaHUY€HO OMMCAHHBIMU BbILIE IPEANOYTUTEIbHBIMUA BapuaHTaMy BbinoaHeHus. Hanportus,
B pamMKax oObeMa mpuiaraeMoi (opMysbl HM300pETeHHs BO3MOXKHBI MHOTOYHCIICHHbIE
mMoaudukanuu u u3MeHeHus. Kpome Toro, nocie u3ydeHus yeprexkell, ONMCaHus 1 IpuaraeMoi
dopmynbl HM300peTeHUs] CIEMUANUCT B JAHHOH OOJIACTM TEXHHKH CMOXET OCMBICIUTh U
BBITNIOJIHUTh U3MEHEHMsI B PACKPBITBIX BAPUAHTAX BBINOJIHEHUS MPHU MPAKTUYECKOHN peanus3anuu

3as1BJICHHOTO M300peTeHNs.
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®OPMYVYJIA H30BPETEHUA

1. KoMmiekT MOiepHU3aLUH CXKATHUA U TTepeMeleHNs (GUIIbTPOBAIbHBIX TUIUT AJis GUIIBTP-
npecca,

npudeM (QHIBTP-TIPECC COAEPIKUT HENMOABIIKHYIO TPIDKUMHYIO IUINTY, CMELIaeMylo
NPWKUMHYIO TUIUTY W (QUIBTPOBAJbHBIE IUIUTHI, OPHEHTUPOBAHHBIC MEPIEHAUKYISIPHO
NPOZIOJIbHOMY HATpaBJICHUIO (PHIBTP-NIpecca, MPU STOM YKa3aHHBIH KOMILUIEKT MOJEPHU3ALNH
COZEPKUT

HEMOJBW)KHYIO ONOPHYK) KOHCTPYKLMIO, BBINOJIHEHHYIO C BO3MOXXKHOCTBIO COEQUHEHUS C
YKa3aHHOM HENMOJBM>KHON MPW>KUMHOMN IIUTOM,

CMELIAEMYI0 OMOPHYIO KOHCTPYKLHIO, BBIIOJIHEHHYIO C BO3MOXKHOCTBIO COCIMHEHMs C
YKa3aHHOM CMeIaeMON MPUKUMHOM IUTUTOH,

CHUCTEMY C)KaTHsl, COEIMHEHHYIO C HEMOABM)KHON OMOPHON KOHCTPYKLIHMEN U COIEPIKALIYIO
[0 MEHBLIEH MepPe ONMH JJIEKTPUYECKUN NMPUBOJ CXKATHUs, COAECP KALUI MJIAHETAPHBIM BUHTOBON
y3€J1, IPUYEM CHCTEMa CXKAaTHUsl BBIIIOJIHEHA C BO3MOXXHOCTBIO MOAAYM JABJICHUs 3aKPBIBAHUS K
(UIBTPOBANBHBIM IUTUTAM, U

CUCTEMY MEPEMELIEHUs], COECAUHEHHYK CO CMELaeMOW ONOPHOM KOHCTPYKLHEH H
COZEPKALUYIO IO MEHbIIEH MEPE OIUH JJIEKTPUUECKUI MPUBOJ IEPEMELLEHUs], COAEPIKALUN Y3€
peedHou nepenayuy,

IIPU 5TOM CHUCTEMA CXKATHsI KECTKO COEIMHEHA C CHCTEMOM MepeMeIeHust ¢ 00pa3oBaHUEM,
IJIsT KKIOW COOTBETCTBYIOIIEH Mapbl MPUBOJAOB CKaTHUS M MPUBOJOB IepeMeleHus, oOIero
MPUBOJHOIO 3BE€HA, NPOXOISAIIErO JHUHEHMHO OT HEMOJABM)KHONW ONOPHOM KOHCTPYKLUHU K
CMELIAeMOM ONTOPHON KOHCTPYKLIUU BJIOJIb YKa3aHHOTO MIPOOJIBHOTO HANPABIEHUS.

2. KommuiekT MOAepHU3aLuy 10 1.1, B KOTOPOM CHCTEMA CKaTusl COACPIKUT ABA MPUBOJA
CKATHUsl U CUCTEMA MEePEMEILeHUs] COAEPKUT ABa NPUBOAA NMEPEMELIEHUs, KaKAbIi U3 KOTOPBIX
pAacIoNOKeH TaKUM 00pa3oM, YTO NMPHU YCTAHOBKE HAa (PUIIBTP-IIPECCe COOTBETCTBYIOLIME IBA
Oo0ImMX TPUBOAHBIX 3BEHA, OOpPA30BaHHBIE COOTBETCTBYIOINEH Mapoil NPUBOAOB CKATHA H
NPUBONIOB TEPEeMEIeHUs, OyAyT pPAacHoJIOKEHbl Ha MPOTHBOMOJOXKHBIX OOKOBBIX CTOPOHAX
buapTp-mpecca.

3. Kommiekt MopepHM3auuu MmO M.1, B KOTOPOM CHUCTEMa CXKATUsl COHEP>KUT YEThIPE
MIPUBOJA CXKATHSL M CUCTEMA MEPEMELIEHUS] COAEPKUT YEThIPEe MPUBOAA MEPEMELLECHHUs], KaXKAbIN
U3 KOTOPBIX pACIIONIOXKEH TakUM OOpa3oM, YTO TMPHU YCTaHOBKE Ha (QUIBTp-Ipecce
COOTBETCTBYIOIINE YEThIpe OOIINX MPHUBOAHBIX 3BE€HA, 0OPa30BaHHBIE COOTBETCTBYIOIIEH Mapoil

NPUBOJIOB CXKATHUsl U MPUBOJOB IEepeMeleHrs], OyayT B3aUMHO OTCTOATh APYT OT JApyra Kak B
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OOKOBOM, Tak M B BEPTUKAJIBHOM HAINpaBJIEHWH, 0Opasysl mapy HIDKHHUX OOIIUX MPUBOIHBIX
3BEHbEB U Mapy BEPXHHUX OOIIUX MPUBOIHBIX 3BEHBEB.

4. KoMIuiekT MOIepHU3ALUH 1O IF0OOMY U3 I1LI1. 1 -3, TOTIOTHUTENBHO COAEP KA CUCTEMY
OJIOKMPOBKY, BBINIOJHEHHYID C BO3MOJKHOCTBIO OJIOKMPOBaHMS CMEIIaeMOH  OIOPHOH
KOHCTPYKLUH OTHOCUTEJIbHO CUCTEMBI IEPEMELICHUS.

5. KoMIjieKT MOmepHHU3aIuu 1Mo JIo00My 3 I1.I1.1-4, TOMOJHUTENBHO CONEPIKALIUM, s
KaXJIOM COOTBETCTBYIOLIEH Mapbl MPUBOJOB CXKATHUS M MPUBOIOB MEPEMELICHHUsI, OHY U OoJiee
JOTIOJIHUTEJIbHBIX OMOPHBIX KOHCTPYKLMH, BBIMOJHEHHBIX C BO3MOXKHOCTBIO NMPUKPEIUICHUS K
¢bunbTp-npeccy, 4ToObI NOAAEPKUBATh COOTBETCTBYIOLIYIO MAPy MPUBOAOB CXKATHUS M MPHUBOJOB
nepeMeLIeHH s MTOTePEK MPOAOIBHOTO HAMIPABISHHS MO BCell JuinHe QruibTp-mpecca.

6. Kommuiekt MoznepHu3anuu no JrodoMy u3 m.1.1-5, B KOTOPOM cHUCTeMa MepeMeIneHus
JOTOJHUTENBHO COAEPIKUT OAWH WM OoJiee MPUBOIHBIX OJIOKOB, MEPEHOCHMBIX CMELIaeMOil
OMNOPHOU KOHCTPYKLMEH 1JIs1 NOJBEICHNs] KHHETUYECKON SHEPTUU K CUCTEME NePEMELIEHUS.

7. KoMIutekT MOepHH3AaIHH 110 JIFOOOMY M3 I1.11. 1 -6, B KOTOPOM KaXIIbIif IPUBOJ CXKATHUS 3
YKa3aHHbIX [0 MEHbIIEH Mepe OJHOr0 NPUBOJA CKATUSA COMAEPKUT TEPBBbIM BJIEMEHT,
PacoJIOKEHHBIN ¢ BO3MOXXHOCTBIO BPALlEHHUs! B HETIOJABM>KHON ONIOPHOM KOHCTPYKLIMH, U BTOPOU
3JIEMEHT, COEAUHEHHBbIM C YKa3aHHbIM IEPBbIM 3JEMEHTOM IOCPEACTBOM YKAa3aHHOIO
MJIAHETAPHOIO BUHTOBOIO y3J1a C BO3MOXKHOCTBIO CMELLEHHs! BAOJIb TPOOIbHOIO HAIPABJICHHUS B
OTBET HAa BPALIATEIbHOE IBUKEHUE YKA3aHHOI'O MEPBOrO 3JIEMEHTAa IPUBOAA CXKATUS BOKPYT
YKa3aHHOT'O MPOOJIbHOIO HAIIPaBJIECHUSI.

8. KoMmmiekT MopepHHU3auu 1o 1.7, B KOTOPOM KaKIbIi IPUBOA MEPEMELEHUsT COAEPKUT
SJIEMEHT, TPEACTABISIFOIUNA COOOH 3y0uaTyr0 peHKy M JKECTKO COEQUHEHHBIH CO BTOPBIM
3JIEMEHTOM NPUBOJIA CIKATHS, U Mepeady, ConepKamyo 3y0yaToe Kojeco U YCTAHOBJICHHYIO Ha
CMELIAeMON OMOPHON KOHCTPYKLMM, NPUYEM YKAa3aHHBIH 3JEMEHT MPUBOAA IEPEMELIECHHUs
PACIIONIOKEH OTHOCUTENbHO MepeAaydl YKa3aHHOrO MPHUBOJA TaKMM o0pa3oM, 4To 3y0Odaroe
KOJIECO HAXOMUTCS B 3aLETUICHUH C 3y04aTol pelKou.

9. KOoMIUIEeKT MOJEpHU3aLMH MO MM.8, 3aBUCALIEMY OT I1.3, B KOTOPOM Mepeaada NpuBoAa
nepeMeeHNs] COACPKUT MPOXOAALINA B OOKOBOM HAIpPaBICHHHM BEPXHUI NMPUBOIHOW BaJ, Ha
KaXXJIOM KOHIIE KOTOPOTO YCTaHOBJIEHO COOTBETCTBYIOINEE 3y0UaTOoe KOJIECO, MPEeAHA3HAYCHHOE
IUTS 3aLeTUICHUS] ¢ COOTBETCTBYIOIIEH 3y04UaToil peKoi COOTBETCTBYIOIIETO OJHOTO U3 BEPXHUX
O0IMX JTMHEWHBIX TPUBOAHBIX 3BEHBEB, W MPOXOMALINA B OOKOBOM HANPAaBICHUU HIDKHHUIM
NPUBOJIHON BaJ, HA KQXKOM KOHIIE KOTOPOTO YCTAHOBJIEHO COOTBETCTBYIOLIEE 3y0UaToe KOJIeco,
NpeaHa3HAYeHHOE IS 3aleIUIEHUs] ¢ COOTBETCTBYIOIIEH 3y04aToil pelKkol COOTBETCTBYIOIIETO

OOHOI'O M3 HHXHHX O6I_I_[I/IX JIMHENHBIX MNPUBOAHBIX 3BCHLCB, IPUYEM BerHI/Iﬁ U HIOKHUM



NPUBOJIHBIE BaJIbl pa0OTAIOT CHHXPOHHO.

10. Kommuiekt MopgepHU3anuu 1o m.8 win 9, B KOTOPOM 3JIEMEHT MPUBOAA NMEPEMEILECHUS
ABJISIETCS IWJIMHAPUYIECKUM U ero 3y0daras peiika BbIOJIHEHA KaK eJUHOE LIeJIOe B HIKHEH 4acTu
YKa3aHHOTO 3JIEMEHTA U HaIllpaBJIeHa KHU3Y.

11. Crioco0 3aMeHbI CYLIECTBYIOIIEH CUCTEMbI CXKaTHsI M epeMeIeHus 111 QUIbTp-Tpecca,
BKJIFOYAIOIIU I

JIEMOHTAX CYIIECTBYIOLIEH CHCTEMBI CKATHUS M IepeMelneHus puibTp-npecca,

UCTIOJIb30BaHUE KOMILJIEKTA MOJEPHHU3ALMH IO JIFoOoMy u3 1.1 1-10,

COEIMHEHNE WJIHM TPUKPEIJICHNE YKAa3aHHOW HEMOABM)KHOW ONOPHOM KOHCTPYKLUHU K
YKa3aHHOHN HETOJBMKHOHN MPIKUMHOHN TUTHTE (QUIIBTP-TIpecca, U

COCIMHEHNE WM TPUKPEIUIEHWE YKAa3aHHONW CMEINaeMOW OMNOPHOM KOHCTPYKLHMH K
YKa3aHHOH CMeIaeMOi MPKUMHOM IuinTe QHIIbTp-mpecca.

12. TIpumeHeHne KOMILIEKTa MOJIEPHHU3AIMH 110 JTFoOoMy u3 1.11. 1-10 Ha punmbTp-mpecce.

13. @unbTp-npecc AN OTAENEHUS TBEPABIX KOMIIOHEHTOB CYCHEH3UH OT >KUIAKUX
KOMITOHEHTOB, COAEP KaLUN

pamy,

HEMOJBIKHYIO MPUKUMHYIO IUTUTY, COEAUHEHHYIO C PAMOH,

CMEIIAEMYI0 NPUKUMHYIO IUIATY, BBIIOJHEHHYIO C BO3MOKHOCTBK) CMELIEHHUs BJIOJIb
IPOZIOJIBHOTO HaIpaBJieHus (pUiIbTp-npecca,

¢uIpTpOBANBHBIE  IUIMTBI,  OPUEHTHPOBAHHBIE  MEPIEHAMKYISIPHO  HPOAOJIBHOMY
HarpaBJIeHUIO QuIbTp-TIpecca,

CHUCTEMY CKaTHUsl, COEUHEHHYIO C HEMOABM)KHON MPUKUMHON TJIUTON U COAEPKaIIyIO 1O
MEHbILIEH Mepe OJUH B3JIEKTPUYECKUM MPUBOJ CXKATHS, COAEP KAIUUN IIAHETAPHBIM BUHTOBOU
y3eJ, IPUYEeM YKa3aHHAas CHCTeMa C)KAaTHs BBIIOJHEHAa C BO3MOXKHOCTBIO NOJAYU AABJIEHUS
3aKpbIBAHUS K (PHIIBTPOBAIBHBIM IUTUTAM, U

CUCTEMY NIEPEMEILEHMs], COeIMHEHHYIO CO CMEIIaeMON NPU>KUMHOM IJIUTON U COAEPIKALITYIO
N0 MEHbUIEH Mepe OAMH B3JIEKTPUYECKHN NMPUBOJ NEPEMELICHUs], COAEpKAIUMMI y3esl peedHOU
nepenayu,

IIPY 3TOM CHCTEMA CXKATHsI JKECTKO COEIMHEHA C CHCTEMON NepeMeleH sl ¢ 00pa30BaHHEM,
IUIS KQKIOW COOTBETCTBYIOLIEH Mapbl MPUBOAOB CKATHsl M MPUBOAOB MEPEMEIIeHHUs, O0Iero
MPUBOJHOIO 3B€HA, MPOXOASALIErO JUHEHHO OT HEMOABHKHON MPUXKUMHOM TUIMTHI K CMELIAeMOU
MPYKUMHOMN IJIUTE BAOJIb YKA3aHHOTO MPOAOJIBHOIO HAIIPABJICHUSI.

14. ®unptp-nnpecc 1o n.13, AONOJHUTENBHO COAEPIKALUIUNA HEMOABWXHYK ONOPHYIO

KOHCTPYKILIMIO, COCIMHEHHYIO C HEMOABUKHON MPWKUMHOW IUIMTOM U C CUCTEMOM CXKATHs, U
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CMELIAEMYH0 OMOPHYI0 KOHCTPYKLHUIO, MEXAaHUYECKH COEAUHEHHYIO CO CMEIAeMOU MPU>KUMHOU
IJIUTON U C CUCTEMOM NEPEMELIECHHUS.

15. @unpTp-nipecc no n.13, B KOTOPOM CUCTEMA CXKATUS COAEPIKUT ABA MPUBOAA CXKATHUS U
CUCTEMa MepeMEILEeHUs] COAEPKUT [1BA IPUBOAA NIEPEMELIECHUs], KaXKIbIi U3 KOTOPBIX PACIIOIOXKEH
TaKUM O00pa3oM, 4YTO COOTBETCTBYIOIIME JABa OOLIMX MPUBOAHBIX 3BEHA, OOpa30BaHHbBIE
COOTBETCTBYIOLIMMH ITAPaMH IPUBOJIOB CXKATHUS U IIPUBOJIOB NIepeMeIeH s, Oy Iy T PaCHOIOKEHbI
Ha MPOTHUBOIOJIOKHBIX OOKOBBIX CTOPOHAX (PUIBTP-TIpecca.

16. @unbTp-npecc no 1. 13, B KOTOPOM CUCTEMA CHKATUsI COAEPIKUT YEThIpE MPUBOJA CHKATHUS
U CHUCTE€Ma MEpPEMELIECHUsI COMAEP>KUT 4YeThbIpe INMPUBOAA NEPEMEIUEHHUs], KaXAbIH U3 KOTOPBIX
PACIIONOKeH TaKMM 00pa3oM, YTO COOTBETCTBYIOINME YEThIpe OOIIUX JIMHEHHBIX MPUBOIHBIX
3BeHa, 00pa30BaHHBIE COOTBETCTBYIOLIMMH ITAPAMHU MTPUBOIOB CKATHS U IPUBOJIOB MIEPEMELICHUS,
OyAyT OTCTOSITH APYT OT ApPyra Kak B OOKOBOM, TaK U B BEPTHKAJIBHOM HANpPAaBJICHUH, 0Opa3ys
napy HIDKHUX OOILIMX MPUBOAHBIX 3BEHBEB U MAPy BEPXHHUX OOIIUX MPUBOAHBIX 3BEHBEB.

17. ®@unpTp-npecc mo moOoMy u3 M.1.14-16, B KOTOPOM KaKAbIii NMPUBOX CXKATHA U3
YKa3aHHBIX [0 MEHBIIEH Mepe OAHOr0 MPHUBOAA CXKATUA COAEP>KUT NEPBBIM SJIEMEHT,
PacoJIOKEHHBIN ¢ BO3MOXXHOCTBIO BPALleHHUs! B HETIOJABU>KHON OMOPHOM KOHCTPYKLUH, U BTOPOU
3JIEMEHT, COEAUHEHHBbIM C YKa3aHHbIM IEPBbIM 3JEMEHTOM IOCPEACTBOM YKAa3aHHOIO
IUIAHETAPHOT'O BUHTOBOTO y3J1a TAKUM 00pa30M, 4TO B OTBET Ha BPAILaTEIbHOE IBUKEHUE IEPBOTO
3JIEMEHTA MPHUBOJA CXKATHUsI BOKPYT NPOAOILHOTO HANpaBJeHUs] 00ECIeunBaeTCss BO3MOKHOCTD
CMELIEHUs] YKAa3aHHOTO BTOPOrO 3JIEMEHTA MPUBOJA CXKATUsA BAOJb YKAa3aHHOTO IMPOMOJIBHOIO
HaIpaBJICHUS.

18. @unbTp-npecc no .17, B KOTOPOM KakKIbIil IPUBOJ NEPEMELIECHUS COAEPIKUT SJIEMEHT,
NPEACTABJSIIOIUI cO0OH 3yO4aTyr0 pewKy M JKeCTKO COCOUHEHHBIH C yKa3aHHBIM BTOPBIM
3JIEMEHTOM NPUBOJIA CIKATHS, U Mepenady, CoIepsKaiyo 3y04aToe KojIeco H yCTAHOBJIEHHYIO Ha
YKa3aHHOM CMELIaeMOil ONOpPHOM KOHCTPYKLMM, IPUYEM YKa3aHHbIA JJIEMEHT NPUBOJA
nepeMeleHNs] PACIOJIOXKEH OTHOCUTENIbHO Tepelay NMPUBONA MEPEMELICHNsT TAKHM 00pa3oMm,
91O 3y0UaToe KOJIEeCO HAXOMUTCS B 3aLCTICHUH ¢ 3yO0UaTol PerKoi.

19. Criocob ynpaBnieHust pUIbTP-IPECCOM,

NPUYEM YKa3aHHBIH QUIBTP-TIPECC COMEPIKHUT

HETIOZIBIDKHYIO MPIDKUMHYIO TUTUTY, CMEINAeMYI0 MPKUMHYIO TUTHTY B (PUIBTPOBAJIbHbIE
TUTUTBI, OPUEHTHPOBAHHBIE IEPIICHIUKYJIIPHO MPOAOIBHOMY HANPaBJIEHUIO (PIIIBTpP-TIpecca,

CHUCTEMY C)KaTusl, COCIMHEHHYIO C HEMOABUKHON OMOPHON KOHCTPYKLIMEN U COAEPIKALIYIO
10 MEHBLIEH MEPE OAMH JJIEKTPUYECKUM NIPUBOJ CKATHUsA, COAEPKALIUNI IJIAHETAPHBIA BUHTOBOU

y3€J, NpUYeM YKasaHHass CUCTEMa CiKaTHhs BBIIIOJHCHA C BO3MOKHOCTBKO MOAAYU HABJICHUS



3aKpbIBaHUS K (PUIBTPOBAIBHBIM IUIUTAM, U

CUCTEMY IEPEMELIEHUs], COEAUHEHHYK CO CMELaeMOW ONOPHOM KOHCTPYKLHEH H
COZEPKAIUYIO IO MEHbIIEH MEPE OIUH JJIEKTPUYECKUI IPUBOJ EPEMELIEHNUs], COAEPKALUN Y3€l
peedHol nepenayu,

IpUYEM CHCTEMa CXKATHUS KECTKO COeIMHEHA C CUCTEMOH INepeMeleHns: ¢ 00pa3oBaHHUeM,
IUIT KaXXIOM COOTBETCTBYIOINEH Mapbl MPHUBOJA CXKATHS U TMPHBOAA MEPEMEINeHUs], OOLIero
MIPUBOJHOIO 3B€HA, MPOXOIALIErO JUHEHHO OT HEMOABUKHON MPUKUMHOM IUIMTHI K CMELIAeMOU
MPWKUMHOMN IJIUTE BAOJIb YKA3aHHOTO MPOAOJBHOIO HAIIPaBJIEHUS,

IIPY 5TOM yKa3aHHBIN Cr1oco0 BKIIFOYAET

CMELIEeHUE, MOCPEACTBOM CHCTEMBbl NEPEMEINECHUs, CMEIaeMON NPWKUMHOW IJIUTBI IO
HAIPABJICHUK K HEMOJABW)XHOW MNPWXUMHOW IUINTE W3 OTKPBITOrO IOJIOXKEHUs, B KOTOPOM
yKa3aHHbIE (PUIBTPOBAIBHBIE IIUTHI B3AMMHO OTIENIEHBI IPYT OT APYTa, B 3aKPBITOE MOJIOKEHHE,
B KOTOPOM yKa3aHHbIE (PUIBTPOBABHBIE ITUTHI B3AMMHO MPHJIETAIOT APYT K IPYTY,

ONOKMpPOBaHUE, MOCPEACTBOM CHUCTEMBI OJIOKUPOBKH, CMEIAeMON TNPIKUMHON ILTHTHI
OTHOCHUTEJIBHO CUCTEMBI NTEPEMELLICHMUS,

Nojayy CyCIIEH3UH, COIAEpIKAIled CMECh TBEPABIX U KUAKUX KOMIIOHEHTOB, B IOJIOCTH,
oOpazoBaHHblE MeXAy OOpaleHHBIMH Jpyr K JPYry TOBEPXHOCTSIMH CMEXHBIX Iap
(UIBTPOBANBHBIX IUIUT U3 YKAa3aHHBIX (PUIIBTPOBAJIBHBIX T1ap,

CMELIEHUE, TOCPEACTBOM CUCTEMbl CXKAaTHs, CMELAeMOH MPHXKUMHOM IUIMTBI IO
HaNpAaBJIEHUIO K HEMOABM)KHON MPMXKUMHOM IUIUTE, U3 3aKPBITOTO MOJOXKEHHS B IMOJIOKEHHE
COKaTHSA I YMEHbLISHUsT 0011ero o0bemMa MoJjIocTel, B pe3yJIbTaTe 4ero 1o MeHbLIeH Mepe 4acTh
JKHJIKOTO KOMIIOHEHTa BBIHYKICHA MEePEeMeIIaThCsl M3 MOJIOCTEH B (PMIBTPOBAIbHBIC TUIUTHI IS
OTEeJIEHNUs] TBEPAbIX KOMIIOHEHTOB OT YKa3aHHOH 10 MEHbIIIEN Mepe YaCTH JKUJKUX KOMIIOHEHTOB
CYCIIEH3UU.

20. Crocod® mo m.19, B KOTOPOM CHCTeMa C)KaTUSl HEAKTHMBHA BO BPEMsl YKa3aHHOTO
CMELIEHUs] CMEIAaeMON MPY>KUMHON IJIUTBI U3 OTKPBITOTO MOJIOKEHUsS B 3aKPBITOE MOJIOKEHHUE,
BBITIOJIHEMOIO € UCIIOJIb30BAHUEM CUCTEMBI IEPEMELIEHUS], U CUCTEMA NTePEMELIEHUs] HEaKTHUBHA
BO BpeMsl YKA3aHHOI'O CMELIEHUs] CMELaeMON MPUXKUMHON TUIMTBI U3 3aKPBITOrO MOJIOKEHUs B
MOJIOKEHUE CHKATHSI, BBIMOIHIEMOIO C UCIOJb30BAHUEM CUCTEMBI CIKATUS.

21. Cnocob no .19 mnm 20, B KOTOPOM 3Tal CMEIEHUs] CMEeINaeMON MPYKUMHON TUTUTBI
MOCPEACTBOM CHCTEMBI IE€PEMEINEeHUs] W/WIM 3Tall CMEIEeHUs YKa3aHHOH CMelaeMoil
NPWKUMHOH IUTUTHI IOCPECTBOM CHCTEMBI CXKATHs BKJIIOYAET MPeoOpa3OBaHKE BPAINATENIBHOTO
JIBUKEHUS B JINHEWHOE ABUXKECHUE.

22. Cnoco® mo m2l, B KOTOpPOM 3Tan CMEUIEHHs CMeEINaeMON MPWKUMHON IUIUTHI
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MOCPEACTBOM CUCTEMBI IEPEMELIEHUS BKIFOYAET CMEILEHUE YKa3aHHON CMEIaeMON MPUKUMHOU
IUTUTHI B OTBET HA BpAIATeNIbHOE JIBIKEHUE 110 MEHbIIEH Mepe OIHOro 3y04aToro kKoieca ysnia
peedHol nepenayu.

23. Cnmoco6 mo m.21, B KOTOPOM 3Tam CMELIEHHs CMELIaeMOH NPYKUMHOH TIUIUTBHI
MOCPEACTBOM CUCTEMBI C)KAaTHUs BKIIFOYAET CMEIEHNE YKa3aHHON CMELaeMON MPUKUMHOMN TUIUTHI
B OTBET Ha BPAILATEIbHOE IBH)KEHHUE MJIAHETAPHOTO BUHTOBOTO Y3J1a.

24. Cnoco0 no mrobomy U3 1.1.19-23, B KOTOPOM CHCTEMA CXKATUSI COAEPIKUT JIBA IPUBOJA
CXKATHUsl U CUCTEMA NMEPEMEILECHUs] COAEPKUT ABa NPUBOAA MEPEMELIEHUs, KaKIbIi U3 KOTOPBIX
pacIoNio’keH TakuM 00pa3oM, YTO COOTBETCTBYIOIIME JBa OOLIMX TNPUBOJHBIX 3BEHA,
00pa3oBaHHBIE COOTBETCTBYIOIMMH MapaMy MPUBOJA CXKATUS M MPUBOAA MEPEeMELIeHUs1, OyayT
PAaCIIONOKEeHBI Ha POTHBOMOJIOXKHBIX OOKOBBIX CTOPOHAX (QUIBTP-TIpecca,

IPUYEM YKA3aHHOE CMELIEeHHE CMEIA€MON MNPUKUMHON IUIMTBI MOCPEACTBOM CHCTEMBI
MepPEMEILCHNs] BKIIOYAeT CMELIEHNE YKAa3aHHOM CMELIaeMON MPUKUMHOW IUIUTBI B PE3yJbTaTe
CHHXPOHHOH padoThl yKa3aHHBIX ABYX MPUBOJOB MEPEMEINEHHS,

IIPU 3TOM YKa3aHHOE CMELIEHHE CMELAeMON MPUXUMHOHN IJIMTHI MOCPEACTBOM CUCTEMBI
CXKAaTUsl BKJIIOYAET CMELICHHWE YKAa3aHHOW CMEINAaeMONW MNPUKUMHOW IUIUTBI B PE3yJbTaTe
CHHXPOHHOH paOOoThI yKa3aHHBIX ABYX IPUBOOB CKATHUS.

25. Cnocob mo mobomy u3 m.am.19-23, B KOTOPOM cHCTEMa CKATHsI COIEPIKUT YEThIpe
MIPUBOJA CXKATHUSL U CUCTEMA MEPEMELIEHUs] CONEPIKUT YEThIPE NMPUBOAA MEPEMELIEHUs, KaXKIbII
U3 KOTOPBIX PACIIOJIOKEH TAKMM O0pa3oM, YTO COOTBETCTBYIOIIME YeTbIpe OOLIMX JIMHEHHBIX
NPUBOAHBIX 3BEHA, 0Opa30BaHHbIE COOTBETCTBYIOIIUMH MapaMH NPUBOAOB CXKATUS U MPUBOAOB
nepemMenieHus, OyayT B3aUMHO OTCTOSITh IPYT OT Ipyra Kak B OOKOBOM, TaK M B BEPTUKAJIbHOM
HANpaBJIeHUH, 00pasysi Mmapy HWKHUX OOIIMX IMPUBOAHBIX 3BEHBEB W MApy BEPXHUX OOIIMX
MIPUBOJHBIX 3BEHBEB,

IpUYEM YKa3aHHOE CMEIIEHHE CMELAeMON MPUKUMHOHM IUIMTHI MOCPENCTBOM CHCTEMBI
MEepPEMEILeHNs] BKIIIOYAeT CMELIEHUE YKAa3aHHOM CMeELIaeMON MPUKUMHON IUIUTBI B PE3yJbTaTe
CHHXPOHHOH padoThl YKa3aHHBIX YETHIPEX MTPUBOAOB MEPEMELICHHUS,

IIPU 3TOM YKa3aHHOE CMEILIEHHE CMEIAeMON MPUKXUMHOHN IJIMTHI MOCPEACTBOM CUCTEMBI
CXKATUsl BKJIIOYAET CMELIEHUE YKA3aHHOW CMEINaeMOW MNPUKUMHOW IUIMTBI B PE3yJbTaTe
CHHXPOHHOH padoThI yKa3aHHBIX YEThIPEX MPUBOIOB CXKATHS.

26. Criocob o rodomMy u3 .. 19-25, TOmOTHUTETFHO BKITFOYAKO LU

CMELIEHUE, TMOCPEACTBOM CHUCTEMBbI CXKaTHsl, CMEIAeMOW MPUKUMHON IIIMTBI B
HaNpaBJI€HUU OT HEMOJBM)KHOW NPUKUMHOM IUIMTBI U3 IOJIOKEHUS CXKATUS B 3aKPbITOE

TMOJIOKEHHE,
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pa3bIIOKUPOBaHKE, TTOCPEICTBOM CHUCTEMbI OJIOKHPOBKH, CMEINAeMON MPYKUMHOMN TUTUTBI
OTHOCHUTEJIbHO CUCTEMBI IEPEMELLEHNS, U

CMELIEHHUE, IMOCPEACTBOM CHUCTEMbl INEPEMEIECHUS, CMELAeMONW MNPUKUMHON IUIMTHI B
HAIPAaBJICHUU OT HEMOABMXKHON NPUKUMHON IUIMTBI U3 3aKPBITOTO IMOJOKEHUS B OTKPBITOE
MOJIOXKEHUE, C B3aUMHBIM OTJEJIeHUEM (PHIbTPOBAIBHBIX IIUT APYT OT APyra AJisi OTKPbIBAHHS

MOJIOCTEH U, TEM CaMbIM, BBITPY3KH OCTaBLIECHCS YaCTH CYyCIIEH3UU U3 (PUIIBTP-TIpecca.



N3MEHEHHAS ®OPMYJIA U30BPETEHUA

(M3MeHEeHHAas1 HA Me:KAYHAPOAHOM CTaAHH)

1. Kommiekr (200) MonepHU3aMu CXKaTHA U MepeMeIleHust (GUiIbTPOBAIBHBIX UIUT AJIS
¢unbTp-mipecca (100),

npudaeM ¢unbrp-nipecc (100) comepKUT HEMOABMKHYIO NPWXKUMHYIO tumty (108),
cMmetraemyro npwxkuMHy0 ity (110) u gunbrpoBanbhbie mutsl (112), opueHTHpOBAaHHBIE
MEPNEeHANKYJISIPHO MponosibHOMy HampasieHuto (101) dunbrp-npecca (100), mpu >ToM
yKa3aHHbIH KOMIUIEKT (200) MOepHHU3aLUN COAEPIKUT

HETIOZIBIDKHYIO ~ OMOPHYK KOHCTPYKImio (122), BBIMOJHEHHYHO C BO3MOXXHOCTBIO
COEIMHEHM C YKA3aHHOM HEeMOABMXXHON nprkuMHoMN rumroit (108),

CMEIaeMYE0 OTIOPHYIO KOHCTPYKUHIO (124), BBIIOTHEHHYIO ¢ BO3MOXKHOCTBIO COSIUHEHHUSI
C YKa3aHHOHW cMelaeMoi nprkuMHoOH mmutoit (110),

cucremy (120) cxxatusi, COGIUHEHHYIO C HETOABIKHOW ONMOPHOH KOHCTpykuuen (122) u
COZepIKALIYIO IO MEHbIIEH Mepe OnuH 3yeKkTpudeckuil mpuon (502) cxaTusi, comepKalui
IUlaHeTapHbI BUHTOBOW y3en (507), npuuem cucrema cxarus (120) BeImonHEeHa C
BO3MOXKHOCTBIO ITOJIa4H AaBJIEHHE 3aKPbIBaHUSA K (PHIBTPOBaNbHBIM IutuTaM (112), u

cucremy (118) mepemerneHus, COENMHEHHYIO CO CMEIIAeMON OMOPHOH KOHCTPYKLHUEH
(124) n copepsxainyro Mo MeHblIEH Mepe OAMH 3yekTpudeckuil npusox (202) mepemerneHus,
conep kamuii y3en (222) peeuHoit nepenayu,

oTnuyaromuiicss Tem, 4yto cucrema (120) cxkatus kecTko coenuHeHa ¢ cuctemoit (118)
nepemMenIeHns ¢ 00pa3oBaHUeM, JUIsl KAKAOH COOTBETCTBYIOIIEH napbl mpuBoaoB (502) cxaTus u
npuBonoB (202) mepemernenus, odmero nmpuBogHoro 3seHa (140), mpoxonsiero JUHEHHO OT
HETIO/IBIDKHON OMOpHOH KOHCTpykumu (122) x cMernaemoli onopHor koHCTpykiwH (124) Brosb
yKa3aHHOTO NponosibHoro HampasneHus (101).

2. Kommuekt (200) monepuusanuu 1o 1.1, B kotopoM cucrema (120) cokaTHsi COTEP>KUT
nBa mpuBoma (502) cxxatust m cucrema (118) mepemernenust comep:xut asa mpusoma (202)
NepeMeeH s, KaXKIbIH M3 KOTOPBIX PACIOJOXKEH TaKuM O0pa3oM, YTO NPU YCTAHOBKE Ha
¢unbTp-nipecce (100) coorBercTByromue nBa oOmux NpuBORHBIX 3BeHA (140), oOpa3zoBaHHBIE
COOTBETCTBYIOLIEH mapoi mpuBomoB (502) cxarust u mpusomos (202) mepememenus, OyayT
PAacIoNOKeHbl Ha IPOTUBOMOJIOKHBIX OOKOBBIX CTOpOoHax ¢uibTp-mipecca (100).

3. Kommuekt (200) mopepHuzaimu no 1.1, B koropom cucrema (120) cxxatus conep>kuT

yeTbipe npusoza (502) cxxarus u cucrema (118) nepemenienus conepkut yersipe npusoza (202)

3AMEHAIOIIMNI JTUCT
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nepeMeleHns, KaXIbIi M3 KOTOPbIX PACHOJIOXKEH TaKUM OOpa3oM, YTO IPH YCTAHOBKE Ha
¢unbTp-npecce  (100) cooTBercTByMOmME UeThIpe OOWMX NpUBOAHBIX 3BeHa (140),
oOpa3oBaHHbIE COOTBETCTBYIOIIEH mapoil mnpusomoB (502) cxatus u  npusBogoB (202)
nepeMerneHns, OyayT B3aUMHO OTCTOSITb IPYT OT Ipyra Kak B OOKOBOM, TaK M B BEPTUKAJIBHOM
HarnpaBJeHuH, oOpasysl mapy HIDKHHX OOIIMX NpPUBOAHBIX 3BeHbeB (140b) M mapy BepxHHX
o0ImMX MPUBOAHBIX 3BeHbeB (140a).

4. Komriekt (200) MoaepHu3auuu mo jJrdoMy u3 .. 1-3, JOMOTHUTETPHO COMEP KALIMIA
cucremy (401) ONOKHPOBKH, BBIMTOJHEHHYIO C BO3MOXKHOCTBIO OJIOKMPOBAaHHS CMELIaeMOil
onopHoi KoHCTpyKLuH (124) otHOCUTENBHO crcTeMbl (118) nepemermenust.

5. Kommyiekt (200) MonepHHU3aUH MO JEOOOMY U3 .11 1-4, TOMOTHUTENBHO COMEpPIKAIIHA,
IUISL KaXKIOM COOTBETCTBYIOINEH napel mpuBoaoB (502) cxxarus u npusonos (202) nepemMerenus,
OIHYy WM OoJiee MOTONHUTENbHBIX OMOPHBIX KOHCTPYKLMUH, BBIMTOJHEHHBIX C BO3MOXKHOCTBIO
npukperieanss K ¢unbTp-npeccy (100), yrobbl mommep:kUBaTh COOTBETCTBYIOLIYIO Tapy
npuBonoB (502) cxkarus U npuBoAos (202) mepeMemeHus monepeKk npoAOIbHOrO HAINPABICHHS
(101) o Bceit nmuHe GunpTp-mnpecca (100).

6. Kommuiekr (200) momepHusauuu mo jobomy u3 m.a.l-5, B kotopom cuctema (118)
nepeMeleHrsl IOMOJHUTEIbHO COAEPKUT OAWH WM Ooyee MNPHUBOAHBIX OsokoB (220),
NEPEeHOCUMBIX CMeINaeMol OnopHOW KoHcTpykuueid (124) and moaBeneHus KUHETUYECKOH
sHepruu k cucreme (118) nepemenienus.

7. Kommiekt (200) mMopepHHM3auu 1O MoOOMy M3 ILIL1-0, B KOTOPOM Ka)KABIH HPUBOX
(502) cxarust M3 yKa3aHHBIX MO MEHbLIeH Mepe omHoro npusoma (502) ckaTusi CONEPIKUT
nepBbIi 351eMeHT (504), pacnoNoKEHHBIN ¢ BO3MOKHOCTBIO BPAIEHUsI B HETIOABMIKHON OTIOPHOM
koHCTpyKIuH (122), u Bropoii ssemeHT (506), COEMUHEHHBIN C YKa3aHHBIM MEPBBIM 3JIEMEHTOM
(504) mocpencTBOM YKa3aHHOTO IUIAHETAPHOrO BHUHTOBOrO y3na (507) ¢ BO3MOXKHOCTBIO
CMELIeHHUs BJAOJb NPONOJbHOro HampasieHus (101) B oTBeT Ha BpamaTeIbHOE IBUKEHUE
yKa3aHHOTrO rmnepBoro snementa (504) mpuBoma cCXKaThs BOKPYT YKAa3aHHOTO MPOIOJIbHOTO
HanpasyeHus (101).

8. Kowmmnekr (200) momepHusamuu 1o 1.7, B KOTOPOM Kaxnablii mnpuson (202)
nepeMeneHns conepkuT sneMeHT (204), mpencrasnstommii coboit 3yduaryro periky (224) u
KECTKO COEAMHEHHBIH CO BTOPBIM 3yeMeHTOM (506) mpuBoma cxkatusi, u mnepemady (206),
comepkamyro 3youaroe kojieco (226) i yCTAaHOBJIGHHYIO Ha CMEIaeMON OMOPHOW KOHCTPYKLIHH
(124), mpuuem yka3aHHbIN 35eMeHT (204) mpuBOAA MEpPeMELIeHUs PACIIONOKEH OTHOCUTEIBHO

nepenaun (206) yka3aHHOTO MPHUBOJA TAKHUM 00pa3oM, uTo 3yduaToe koseco (226) HaxOnUuTCs B
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3aleTUIeHUH ¢ 3y0UaToil peiikoii (224).

9. KommnexT (200) MmonepHu3anuu 1o 1.8, 3aBUCAIIEMY OT I1.3, B KOTOpoM nepenada (206)
NPUBOJIA TEPEMEIIECHUS COAEPIKUT NMPOXOAAIINN B OOKOBOM HAlpaBJIEHUN BEPXHUI NMPUBOAHOM
BaJt (208), Ha KaXKIOM KOHILIE KOTOPOTO YCTAHOBJIEHO COOTBETCTBYIOLIEe 3yOuaToe koseco (226),
NpeAHa3HAYeHHOe JUIsi  3aleIIeHusT C COOTBETCTBYIOLIeH 3yOuartoit  peiikon  (224)
COOTBETCTBYIOLIETO OJHOTO M3 BEPXHUX OOMIMX JIMHEHWHBIX MPUBOAHBIX 3BeHbeB (140a), u
NpoXOnsAmui B OOKOBOM HAIpaBIeHMUM HWKHUH mpuBomHOW Baj (210), Ha KakAOM KOHIE
KOTOPOrO YCTAaHOBJIEHO COOTBETCTBYIOIEe 3yOuaToe koseco (226), mpeaHa3HAYEHHOE IS
3alETUIEHUs] C COOTBETCTBYIOLIEH 3yOuaroil pelikoil (224) COOTBETCTBYIOINETO OJHOTO W3
HIDKHUX OOIIMX JIMHEHHBIX NPUBONHBIX 3BeHbEB (140b), mpuueM BepXHMH € HIDKHHUH
npuBonHbIe Basbl (208, 210) paboTaroT CHHXPOHHO.

10. Kommnekt (200) monmepam3anuu no m.8 win 9, B koTopoM 3jemeHT (204) mpusona
nepeMeleHns SIBISIETCS] IMIMHAPUIECKUM U ero 3yOuaras pefika (224) BIMOJHEHA KaK eIUHOE
1IeJIOe B HIDKHEH YaCcTH YKa3aHHOTO 3JIEMEHTA U HAIIPaBJIeHa KHU3Y.

11. Crioco0 3amMeHbI CYIIECTBYIOIIEH CHUCTEMbI CXXATHUS U TMEpEeMeIleHus AN (PUIbTp-
npecca (100), Bxiroyaromui

JIEMOHTaX CYIIECTBYIOIIEH CUCTEMBI CKaTUs U nepemereHust punbrp-npecca (100),

ucnojip3oBanue komruiekra (200) MmogepHuzanu o yrodomy us m.a. 1-10,

COEMHEHHUE WM NMPUKPEIJICHne YKa3aHHOIN HeMoABUKHON ONopHON KOHCTpykuuu (122)
yKa3aHHOW HeNOABIDKHOM nprkuMHON mumte (108) ¢punbrp-npecca (100), n

COeMHEeHHe WIN MPUKPEIUIeHNEe YKa3aHHOW cMelnaeMoil ornopHoil koHcTpykuuu (124)
yKa3aHHOH cMerraemoit npwkumHol mute (110) dunsrp-npecca (100).

12. ITpumenenne xomruiekra (200) monepHu3auu no aodomy u3 m.a.1-10 Ha GuibTp-
npecce (100).

13. @unbrp-tipecc (100) mist oTHeNeHUs] TBEPAbIX KOMIIOHEHTOB CYCIEH3MH OT KUIKHX
KOMITOHEHTOB, COAEP KaLUN

pamy (102),

HETIOZIBIDKHYIO PHKUMHYI0 mty (108), coenuHennyro ¢ pamoii (102);

CMELIaeMyI0 NPIKUMHYI0 1mauTy (110), BBIMONHEHHYI0 C BO3MOXKHOCTBIO CMEINEHHUS
BIOJIb NTpoposbHOro Hanpasienus (101) punsrp-npecca (100),

¢unbTpoBanbHbie TIMTEL (112), OpUEHTHPOBAHHBIE MEPIEHAMKYJSPHO MPOIOJIBHOMY
HanpasyeHuro (101) punpTp-mpecca (100),

cucremy (120) cxxaTusi, COSAUHEHHYIO C HEMOABMKHOW mNprkuMHON tumroit (108) wu
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COZIEPIKALIYIO 110 MEHbIIEH Mepe OnuH snekTpudeckuil mpuson (502) cxatusi, comepsKalui
IUIaHeTapHbI BUHTOBOH y3en (507), mpuuem ykaszaHHas cucrteMa (120) cxxaTus BBINOJNHEHA C
BO3MOXKHOCTBIO ITOJIA4H JABJIEHUS 3aKpbIBaHUA K (GUIBTPOBAJIBbHBIM mmutam (112), u

cucremy (118) nepemerenusi, COGTUHEHHYIO CO CMelaeMoi MpKuMHOM tuuToi (110) u
COIEpIKAIyl0 IO MEHbIIeH Mepe OAuH diekTpuueckuil mnpuson (202) mnepemerneHus,
conepskamuii y3en (222) peeuHoil nepenayuy,

oTHyaromuiicss Tem, uto cucrema (120) cxatusi kecTko coenuHeHa ¢ cucremoi (118)
nepemMenIeHnst ¢ 00pa3oOBaHUEM, TSl KAKAOH COOTBETCTBYIOIIEH mapbl mpuBoaoB (502) cxaTus u
npuBonoB (202) mepemerienus, odmero npuBogHoro 3seHa (140), mpoxonsero JUHEHHO OT
HenoABIDKHON mpmwkuMHON TumuTel (108) k cmemaemoii mnprwkumHoH tummre (110) Bmonb
yKa3aHHOTO nponospHoro HampasneHus (101).

14. @unprp-npecc (100) mo m.13, TOMONHUTENBPHO COAEPIKAIINN HETIOABHIKHYIO OMOPHYIO
KOHCTpYKIHIO (122), coenuHEHHYI0 C HEeMOABIKHON NprkuMHOM muntoi (108) u ¢ cucremoii
(120) cxatusi, 1 CMELIAEMYI0 OTMOPHYIO KOHCTPYKIMIO (124), MEXaHWYECKH COCOMHEHHYIO CO
cmenraemoii nprwkumMHo# mutoit (110) u ¢ cucremoti (118) nepememenust.

15. @unsrp-npecc (100) mo m.13, B xoropom cucrema (120) cxatusi COmEpKHUT IBa
npuBona (202) cxarus u cucrema (118) mepememmenus comepxur asa npusoma (202)
nepeMeLeH s, KaXIbIi U3 KOTOPBIX PACHOJIOXKEH TaKUM 00pa3oM, UYTO COOTBETCTBYIOINHUE J1BA
obmux npuBoaHbIX 3BeHa (140), 0Opa3oBaHHBIE COOTBETCTBYIOIIUMHU Mapamu NpuBoaoB (502)
ckatus ¥ npuBonoB (202) nepemerneHus, OyyT pacHoIoKeHbl Ha MPOTHBOIOJIOKHBIX OOKOBBIX
cropoHax ¢uibTp-nipecca (100).

16. @unbrp-npecc (100) mo m.13, B kotopom cuctema (120) ckaThsi CONEPIKUT YEThIpE
npuBona (502) cxarusi u cucrema (118) mepememenust comepkut uerbipe npusoma (202)
nepeMeleH s, KaKIbli M3 KOTOPBIX PACIONOKEH TAaKMM O0pa3oM, YTO COOTBETCTBYIOLIHE
YeTbIpe OOLINX JTMHEHHBIX MPUBOAHBIX 3BeHa (140), 00pa3oBaHHBIE COOTBETCTBYIOIIUMH TAPaAMHU
npuBonoB (502) cxxatust 1 mpuBoaos (202) nepemerieHus, OyAyT OTCTOATh APYT OT Ipyra Kak B
OOKOBOM, Tak M B BEPTUKAJIBHOM HAINpPABJICHWH, O0Opasysl Mmapy HIDKHUX OOIIUX MPUBOIHBIX
3BeHbeB (140b) u mapy BepXHMX OOIINX MPUBOIHBIX 3BeHBEB (140a).

17. @unsrp-npecc (100) mo modomy u3 m.m.14-16, B koropom kakaelii mpusox (502)
CKaTHsI M3 YKA3aHHBIX 0 MEHbIIeH Mepe omHoro npusoga (502) cxkaTHs COOEPKUT IMEpBBIN
snemeHT (504), pacmoJIOKEHHBI C BO3MOMKHOCTBIO BPAIICHUS B HEMOJBIKHOW OIOPHOH
koHCTpYKIMH (122), u Bropoii anemeHT (506), COEMUHEHHDBIH C YKa3aHHBIM MEPBBIM 3JIEMEHTOM

(504) mocpencTBOM YKa3aHHOIO IUIAHETAPHOTO BUHTOBOTO y3ia (507) takum oOpa3om, 4To B
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OTBET Ha BpallaTeJIbHOE MABIDKEHHE mepBoro sjeMmeHTta (504) mpuBoma C)KaTus BOKPYT
npononpHoro HampasyieHusi (101) oOecreunBaeTcss BO3MOXKHOCTb CMEINEHHUS YKa3aHHOTO
BTOpOro 35eMeHTa (506) nmpuBoza C:kaTHsl BAOJb YKa3aHHOTO MPOAOJIbHOro HanpasieHus (101).

18. ®@unerp-npecc (100) mo m.17, B koropoMm Kaxaeli mpusox (202) mepemerneHus
comepkut saeMeHT (204), mpencrapisiomMii  cOOOH 3yOuatyro peidiky (224) u KeCTKO
COEMHEHHBIN C YKa3aHHbIM BTOPBIM 3jieMeHTOM (500) mpuBoma cxkartus, U nepenady (200),
comeprkamyro 3ydouaroe koieco (226) U yCTAaHOBJIEHHYIO HA YKA3aHHOW CMEIIaeMOI OMOPHOM
KOHCTpyKIuH (124), mpuuem ykaszaHHbIl 35eMeHT (204) mpuBO#a NepeMelIeHHs PacoOKeH
OTHOCUTENIbHO mepenaun (206) mpuBoaa mepeMeLieHnss TAKUM 00pa3oM, 4TO 3y0daToe KOJIECo
(226) HaxonuTCs B 3aLIETUICHUH ¢ 3yOUaToii peiikoii (224).

19. Cniocob (700) ynpasnerus ¢puibtp-npeccom (100),

npudeM yka3aHHbli puisTp-nipecc (100) conepxut

HETIOZIBIDKHYIO TprkuMHY0 miuty (108), cmemaemyro nprwkumHyro tmty (110) u
¢unbTpoBanbHble  mMTHl  (112), OpHEHTHpOBaHHBIE NEPNEHIUKYJSIPHO  MPOIOJIBHOMY
HanpasieHuro (101) punbTp-mpecca (100),

cucremy (120) cxxatusi, COGIUHEHHYIO C HETOABH)KHOW ONMOPHOH KOoHCTpykumen (122) u
COZIEpPIKALIYIO 10 MEHbIIEH Mepe OnuH 3yekTpudeckuil mpuson (502) cxatusi, comepsKalui
IUIaHeTapHbIN BUHTOBOH y3en (507), mpuuem ykaszaHHas cucrteMa (120) cxxkaTtus BBITOJNHEHA C
BO3MOXKHOCTBIO ITOJIA4H JAaBJIEHUS 3aKpbIBaHUA K (GUIBTPOBAJIbHBIM mmuTam (112), u

cucremy (118) mepemelneHusi, COEAMHEHHYI) CO CMEIIAeMOM OMOPHON KOHCTPYKLUEH
(124) u copmepskamiyro MO MEHbLIEH Mepe OAMH 3JeKTpudeckuilt mpusoxa (202) mepemerneHus,
comeprkaiuii y3en (222) peeqHol nepenayw,

IIPY 5TOM yKa3aHHbIH criocob (700) Bimouaer

cmertenne (S702), nocpencrsom cuctemsl (118) mepemenienns, cMenaeMoi NPH>KUMHON
Tkl (110) Mo HampaBiIeHUIO K HENMOABMKHOW mprkuMHOW mute (108), U3 OTKpBITOro
nonoxxenus: (P1), B kotopoMm ykasaHHble (UIbTpOBajbHbIE TUIUTHI (112) B3aMMHO OTHAEEHBI
APYyT OT Ipyra, B 3aKkpbiToe mojoxkenue (P2), B KOTOPOM yka3aHHbIE (PUIBTPOBAIBHBIE TUTUTHI
(112) B3auMHO MpujeratoT Apyr K Apyry,

omokupoBanue (S704), mnocpenctBom cuctembl (401) ONOKMPOBKHU, CMelaeMOU
nprxkuMHON Tk (110) orHOCHTENBHO cuctemsl (118) nepemernenus,

nonady (S706) cycnensun (808), comepskalneil CMeCh TBEPAbIX KOMIIOHEHTOB U KUAKHX
komrioHeHTOB (810), B momoctu (804), oOpa3oBaHHbIe MeXny OOpaleHHBIMH APYT K APYTY

MOBEPXHOCTSIMU CMEKHBIX nap (punbrpoBanbHbIX AT (803) M3 yKa3aHHBIX (PUIIBTPOBAJIBHBIX
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cmenterue (S708), mocpencreoMm cuctemsl (120) cixaTusi, cMeIaeMoi NpUKUMHON TUTUTHI
(110) nmo HampaBieHUIO K HEMOABMXKHON mprkuMHOM rumte (108) U3 3aKphITOro MOJOKEHHS
(P2) B monoskenue (P3) cxxatust 1ist yMeHblieHus oomero oobema nojiocreii (804), B pesynbraTe
Yero 1o MeHbIIeH Mepe 4acTb JKUAKOro KomroHeHTa (810) BbIHYKIeHa IepemMernaTbCsi u3
noyiocteii (804) B ¢unbTpoBanbHble WNThl (112) mis oTHeaeHHs] TBEPAbIX KOMIIOHEHTOB OT
YKa3aHHOH 1O MEHbLIEH Mepe YacTH KUIKHX KOMIOHEHTOB (810) cycnensuu (808),

oTHyaroImuiicss Tem, uto cucreMa (120) cxatusi kecTko coenuHeHa ¢ cucremoi (118)
nepemMeneHns ¢ o0pa3oBaHUeM, Ui Kaxaoi mapel npusona (502) cxarus u mpuona (202)
nepeMenieHus, odmero npuBogHOro 3BeHa (140), MpOXOAsIIero JIMHEHHO OT HEMOIBIIKHOM
npwkuMHOH TuMTel (108) k cmemaemoi npwkumHOH mmre (110) Bmomp yka3aHHOTO
npononbHOro HanpasyeHus (101).

20. Cnoco6 (700) mo m.19, B kotopom cucrema (120) cxartus HEaKTHBHA BO BpeMs
YKa3aHHOTO CMeINeHHs cMeraeMoi nprkuMHO# tuuThl (110) u3 otkpeitoro nmonoxkenus (P1) B
3akpbIToe nosnoxenue (P2), BeimonHsieMoro ¢ ucrnonb3oBanueM cuctemsl (118) nepememenus, u
cucrema (118) mepemelieHuss HEaKTHBHA BO BpPEMs YKAa3aHHOTO CMEIIEHUs CMeL[aeMOil
npwkuMHOH mmmThl (110) w3 3akpeitoro mnonoxenus (P2) B monoxenue (P3) cxkarwms,
BBINOJIHSIEMOT'O C UCNOJIb30BaHueEM cuctemsl (120) coxaTus.

21. Cnoco6 (700) mo m.19 mmu 20, B xotopom stan (S702) cmemeHuss cmeniaeMoin
nprwkumMHOH mmTel (110) mocpenctBom cucrems! (118) mepememenus w/wnu stan (S708)
CMELIeHHsT CMEIIaeMO YKa3aHHOH cMmemaemoil mnpwkuMHON tutel (110) mocpencTsom
cucrembl (120) cxxartusi BKIHOYaeT NpeoOpasoBaHHE BPAINATEIBbHOrO IBMKEHHUS] B JIMHEHHOE
IBWKEHUE.

22. Cnocob (700) mo m.21, B kotopom 3tan (S702) cMelneHus: CMeIaeMoi MpKUMHOM
wmthl (110) mocpencrBom cucrembl (118) mepemerneHus BKIIIOYAET CMEIEHHE YKa3aHHOW
cMmelaeMoil npwkuMHo# mauTel (110) B oTBeT Ha BpallaTeabHOE ABHXKEHME IO MEHbIIEH Mepe
OIHOTO 3yOuaroro koseca (226) y3na (222) peeyHol nepeaayu.

23. Cnocob (700) mo m.21, B KOTOPOM 3Tam CMEIICHHs] CMEIAeMON MPUKUMHOU TUTUTHI
(110) mocpenctBoMm cucrembl (120) cxaTusi BKIFOYAET CMELIEHHE YKa3aHHOH CMelaeMoil
npwKuMHON muThl (110) B OTBET Ha BpallaTeJbHOE JBUKEHHUE MJIaHETaApHOIO BUHTOBOTO y3J1a
(507).

24. Cnocob (700) mo modomy u3 nm.1m.19-23, B kotopom cucrema (120) cxxatus CORepKUT

nBa mpusoma (502) cxxatust u cucrema (118) mepemernenust comepxut asa npusoma (202)
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nepeMeleH s, KaKIbIi 3 KOTOPhIX PACIOJIOXKEH TaKUM 00pa3oM, UYTO COOTBETCTBYIOINHUE J1BA
obmux npuBoaHbIX 3BeHa (140), oOpazoBaHHBIE COOTBETCTBYIOIIMMHU Napamu mnpusona (502)
cxaTust U npusona (202) nepemenenus, OyIyT pPacoioKeHbl Ha MPOTUBOMOIOKHBIX OOKOBBIX
cropoHax ¢unpTp-nipecca (100),

npudeM ykazanHoe cmetienue (S702) cmemaemori npwxkuMHOM mnThl (110) mocpencrsom
cuctemsl (118) mepemenieHus: BKIIIOYAET CMEIIEHHE YKa3aHHON CMEIaeMOl MPYKUMHOM TUTUTHI
(110) B pe3ynbTaTe CHHXPOHHOW Pa0bOTHI YKa3aHHBIX ABYX MPUBOAOB (202) nepemMerneHus, u

npu S5TOM YykasaHHoe cmemenue (S708) cmemaemoit mnpmwkumHON muThl (110)
nocpenctBoM cuctembl (120) cxxkaTHst BKITIOYAET CMEIIEHNe YKA3aHHON CMEIaeMOi MPHKUMHOM
Tkl (110) B pe3ynbTaTe CHHXPOHHON PabOThI YKa3aHHBIX ABYX MpHUBOAOB (502) coxaTus.

25. Cnocob (700) mo modomy u3 m.m. 19-23, B kotopom cuctema (120) cxxatust CORepIKUT
yeTbIpe npusoza (502) cxxarust u cucrema (118) nepemewmienns conepkut derbipe npusozaa (202)
nepeMeleHrs], KaKAblii M3 KOTOPBIX PACIONOKEH TAaKHUM O0pa3oM, YTO COOTBETCTBYIOLIHE
geThIpe OOLINX JTMHEHHBIX MPUBOAHBIX 3BeHA (140), 00pa3oBaHHBIE COOTBETCTBYIOIIUMH TAPaAMU
npuBonoB (502) cxarus u nmpusonos (202) nmepemerneHusi, OyAyT B3aMMHO OTCTOSITh APYT OT
apyra kKak B OOKOBOM, TaKk M B BEPTHKAJbHOM HampaBieHUH, oOpas3ys mapy HIKHHX OOIIMX
NpUBONHBIX 3BeHbeB (140b) u mapy BepxHMX 0OIMX NPUBOAHBIX 3BeHbEB (140a),

npudeM ykazaHHoe cMetieHue (S702) cmemaemoii npuxuMHoM Tl (110) mocpencTeom
cucremsl (118) nepemerieHus BKIIOUAET CMELIEHNE YKa3aHHON CMeLaeMO MPUKUMHOM TUTUThI
(110) B pe3ynbTaTe CHHXPOHHOI padOThl YKa3aHHBIX YeThIpeX NpuBoAOB (202) nepemMemeHus, 1

npu 5TOM YykasaHHoe cmernenue (S708) cmemaemoit npwkumHON muThl  (110)
nocpenctBoM cuctembl (120) cxxkaTHsl BKIIIOYAET CMEIIEHNE YKA3aHHON CMEIaeMOi MPHKUMHOM
Tkl (110) B pe3ynbTaTe CHHXPOHHOW Pa0OThI YKa3aHHBIX YeThIpeX MpUBOIOB (502) CokaTwHsL.

26. Crioco6 (700) mo mrobomy u3 11.11.19-25, HOTONHUTENBHO BKITFOYAFO I

cmenterne (S710), mocpencreoMm cuctemsl (120) cxxaTHsi, CMEIIaeMOi MPUKIMHON TUTUTHI
(110) B HampaByIeHUH OT HEMOABIKHON MprKUMHON T (108) 3 monoxkenus (P3) cxxarus B
3akpbIToe nonoxkerne (P2);

pasbnokupoBanue (S712), mocpenctBom cuctembl (401) ONOKUPOBKH, CMeIaeMOM
npwkuMHOH T (110) orHOCHTENBHO cuctemsl (118) mepemernenus, u

cmemterne (S714), nocpencreom cuctemsl (118) nmepemenienns, cMenaeMoil NPH>KUMHON
wmTel (110) B HampaBieHWMM OT HEMOABIDKHOW NpwKUMHOM mumthl (108) m3 3akpeiToro
nojnoxenus (P2) B orkpeiroe nonoskenue (P1), ¢ B3auMHbIM oTAeNeHHEM (QUIBTPOBATBHBIX TUIUT

(112) npyr ot apyra mist oTkpeiBaHusi nosocteil (804) u, TeM cambIM, BBIFPY3KH OCTaBIIEHCS
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yactu cycnensnuu (808) u3 ¢punbTp-mpecca (100).
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