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BBITTOJTHEHO C BO3MOXXHOCTBIO IPHCOSANHEHNS K TPyOOIIPOBOIY [T TEKyUIeH Cpeabl BHYTPH YKa3aHHOTO
TpyOOIIpOBOIa W MOXKET COAEPKATh MHOXXECTBO OTKPHIBAIOIIMX SJIEMEHTOB, OTPaHHYHBAFOIINX
OTBEPCTHS JUIsl TIPOXOXKACHUS TTOTOKA TEKydel Cpefbl uepe3 yKa3aHHble OTBepcTus. KiamaHHBINA y3en
TaK)Ke MOXET COZIEpKaTh IOABIKHOE CPENCTBO, COAEpIKaIlee MHOKECTBO 3aKPBIBAIOIIHNX JJIEMEHTOB,
COOTBETCTBYIOIINX YKAa3aHHBIM OTBEPCTHSIM, TPH 3TOM KaKIBIH 3aKpPHIBAIOLINIA 3JIEMEHT MOXET OBITh
BBITIOJTHEH C BO3MOXXHOCTBIO CKOJIBKEHHUS JUIsi KOHTaKkTa C COOTBETCTBYIOIIMM OTBEPCTHEM IS
YMEHBIIICHUS WIH IPEIOTBPAIICHHS IIOTOKA TEKYUYeH Cpe/ibl 4epe3 COOTBETCTBYIOIIEE OTBEPCTHE, TPHIEM
3aKpBIBAIONIMK 3JIEMEHT BBINIONHEH C BO3MOXKHOCTBIO pAaCHpelelCHUs YCWIHSA TEKydeH cpemsl 1o
MOBEPXHOCTH 3aKPHIBAIOIINX DJIEMEHTOB.
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KJIATIAHHBIN V3EJI

YPOBEHb TEXHUKU
O06nacTh TEXHUKHU

[0001] OnucanHoe u300peTeHne OTHOCUTCS K KJIATaHHBIM Y3J1aM.

Onucanne ypoBHSI TEXHUKH

[0002] B pa3HbIx 00JACTsIX MPUMEHEHUST UCIIONIb3YIOTCS Pa3HOOOpa3HbIe KIIATIAaHHbBIE Y3JTbI
IUIsl PEryJMpOBaHMs IMOTOKA TEKy4del Cpeibl, BKIIOYAs >KUAKOCTH, rasbl, TEKy4due TBEpIbIe
Cpenbl, )KUIKUE U Ta30Bble CMECH U T.J., MPOXOAALIETro Mo Tpydomnposonam wmiu tpydam. Takue
KJIalaHbl MOTYT BKJIFOYAaTh OOpaTHBIE KJAMaHa, TIOBOPOTHBIEC KJIAMAHBL, TapeIbuaThle KJIANaHbI
WIM T.OIL, KOTOpble OOECHEeunBAIOT MPOXOXKIAEHHE COAEPKUMOro, MPOTEKAOIIEro 10
Tpybonposony. Hampumep, mnpoctoli oOpaTHbI KiamaH MOXKET OBITb BBINOJIHEH IyTEM
00pa3oBaHUs TOABIIKHOTO CPENCTBA, KOTOPOE MOXKET MPENCTABIATh COOOW TUCK, MOIKATBIN
NPY>KUHOH K (pIIaHIy, KOTOPBIA MPOXOIUT 110 epuMeTpy Tpybomnposoaa. Pasmep nucka meHbine
BHYTPEHHETO AMaMeTpa TpyOompoBoaa, HO OOJbIe OTBEPCTHs, OrPAaHUYEHHOro (hiaHmeM, Tak
YTO B MEPBOM MOJIOKEHUH TUCK Oyokupyer 100% moToka, mpoXoAsimero mno TpyoompoBony.
3areM, KOI/la MpOTEKarollas TeKy4das cpefa MpeofoJIeBaeT yCUJINE MOAXKATOW MPY>KUHBI, AUCK
nepeMelaeTcss B CTOPOHY OT OTBEPCTHsl BO BTOPOE IMOJIOKEHHE, 00ecreunBas BO3MOXKHOCTb
nepeMelIeHys TOTOKa 110 ePUMEeTPY JUCKa U 110 TpyOonpoBoay.

[0003] [lpyro#i Tun kiamaHa IpeacTaByiser cOOO MOBOPOTHBIA kianaH. IToBOpOTHBIN
KJIallaH COMAEPXKUT TOJIBMKHOE CPEACTBO, pasMep U (¢opMa KOTOPOrO COOTBETCTBYIOT
BHYTPEHHEMY IUAMETPy TPyOOINpOBOJAA HACTOJIBKO, YTOOBI B NIEPBOM MOJIOKEHUU O0ECHeunTh
100% OnokupoBaHue TOTOKAa cpenbl B TpybonpoBome. IloaBHIKHOE CpencTBO UMEET
MIOBOPOTHYIO OCb, KOTOpasi MPOXOOUT MEPHEHAUKYSIPHO OCH TOTOKa B TpybompoBone H
NPOXOAUT MO JAUaMETPy WU JJAJIHHE TMOABUXKHOIO CpENCTBA, TaK YTO BCE CPEACTBO
MOBOPAYUBAETCSl BOKPYT MOBOPOTHOH OCH. IIOBOpDOTHBIN KjamaH Tak:ke COAEPKUT 3alOpPHOE
CPENCTBO, KOTOPOE yAEPKUBAET YKA3aHHBIN KJIAallaH Ha MeCTe, NPEeNoTBpallas MOBOPOT BOKPYT
noBopoTHO#1 ocu. Korma HeoOxomumo obecneunTh MPOXOKACHHE TOTOKA 4Yepe3 MOBOPOTHBIN
KJIalaH, TIO/IBIJKHOE CPEACTBO MOXKET OBITh IOBEPHYTO ONEPATOPOM BPYYHYIO BOKPYT
nosopoTHoil ocu. Ilpu mosopore Ha 90° BO BTOpOE NOJIOKEHHE MEPUMETP MOABHKHOIO
3JIEMEHTa PAacIioylaraeTcsi Ha OAHOH JIMHUM C OCBIO IIOTOKa B TpybOompoBoze, obecneunBast
npumepHo 100%-i1 moTok uepe3 TpyOompoBoxa. 3areM, Npu HEOOXOOUMOCTH, ITOABHIKHOE
CPEACTBO MOXKET ObITh BPYYHYIO IOBEPHYTO OOPAaTHO B YKa3aHHOE MEPBOE IMOJIOKEHUE, YTOOBI

CHOBa 3a0JIOKHPOBATh MPOXOXKIEHUE IMOTOKA 0 TPyOOIpoBOAY.
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[0004] XoTs MOBOPOTHBIE KJAMaHbL, Kak MpaBuiio, 3((eKTuBHbI mpu OIOKHMPOBAHUU
NOTOKA TEKy4del Cpelbl, OHU MMEIOT MHO)KECTBO HelOoCTaTkoB. Koraa moTok Tekyuel cpensbl
BHYTPHU TpyOONIpPOBOAA MPOXOAUT C OJHONW CTOPOHBI MOBOPOTHON OCH, BOKPYT IPOCTPAHCTBA IS
HIOBOPOTa 00pa3yeTcss MOMEHT CHIIbI, OIPENeNIieMblil PACCTOSIHUEM MEKy MOBOPOTHOM OCHIO U
yCHJIUEM, CO3/1aBa€MbIM TeKydel cpenoil. Takoli MOMEHT CHJbl IPUBOAUT K BO3HUKHOBEHHIO
JOTIOJIHUTENIbHON Harpy3Ky Ha 3arOpHbII MEXAHU3M U CO BPEMEHEM MOJKET IMPUBECTU K OTKa3aM
JaHHOTO MEXaHU3Ma. B 3Toil CBs3H, yKa3aHHBI MOMEHT CHJIBI 1a)KE MOJKET BbI3BaTh HEOOJIBILIOE
CMELIeHHEe MOJBIKHOTO CPENICTBA, MPUBOSIIEe K 00pa30BAHUIO OTBEPCTUSI MEKAY CPEIACTBOM H
BHYTpEeHHeU cTeHkol Tpydonposona. Takum oOpa3oM, B pe3ysIbTaTe MepeMereHus OIBUKHOTO

JJIEMEHTA MOXKET HpOHSOfITH MPOTECYKaA.

CYIIHOCTDb U30BPETEHHA

[0005] B omHom wnu Ooyiee BapuaHTAaX BBIMOJHEHUS TPENJIOKEH KIANMaHHBIA y3e,
KOTOPBIA MOXKET CONIEPKaTh HETOABUKHOE CPENCTBO, COAEPIKAIEee MHOMKECTBO OTKPBIBAKOLINX
3JIEMEHTOB, KOTOpbIE OTPAHUYUBAIOT OTBEPCTHUSA, PACIIONIOKEHHBbIE BOKPYT LIEHTPAJIbHOU OCHU
HETMOJIBMYKHOTO CPEACTBA JJIsl TPOXOXKIAEHUS TEKyUel Cpeibl Yepe3 3TH OTBEPCTHUSI, U MOJBUIKHOE
CPEICTBO, COAEPIKALIEE MHOXECTBO 3aKPBIBAKOILINX 3JIEMEHTOB, COOTBETCTBYIOIIUX YKa3aHHBIM
OTBEPCTUSIM, TIPU 3TOM KaXKIbI 3aKPbIBAIOLIUN SJEMEHT BBINOJHEH C BO3MOKHOCTBIO
COBMELIEHUS] C OTBEPCTHSIMU HEIMOABUKHOTO CPEACTBA B TNEPBOM MOJOXKEHUH, TPUYEM
HEMOJBM)XHOE CPENCTBO CONEPKUT MHOMKECTBO 3aKPbIBAIOIIMX  3JIEMEHTOB, KOTOpbIE
PACTIONOKEHBI MEXKIY OTBEPCTHSIMH HETOIBHIKHOTO CPEACTBA M UMEIOT TaKOi pasmep u Gpopmy,
9YTOOBI TMEPEKPHIBATH OTBEPCTUS HEMOABHIKHOIO CPENCTBA, KOrNa TMOABUXKHOE CPENCTBO
HAXOJUTCSI BO BTOPOM TOJIOKEHUH.

[0006] B ogHOoM wmim Oojiee BapuaHTaX BBIMIOJHEHHS MPENJIOKEH y3eJI, KOTOPbIH MOKET
conep:kaTb HEMOIBIKHOE CPENCTBO, BBIMOJHEHHOE C BO3MOXXHOCTBHEO B3aMMOIEHCTBUS C
TPyOONPOBOOM BHYTPH YKa3aHHOTO TpPyOONMpOBOAAa M HMEIOINee CHUCTEMY OTBEPCTUH ISt
MPOXOXKJICHUS 4Yepe3 HUX TEKydel Cpeabl, U TMOABHXKHOE CPENCTBO, HMEKOIIEE CUCTEMY
OTBEPCTHH, COOTBETCTBYIOIIYIO CHCTEME OTBEPCTHH HEMOABMXKHOTO CPEACTBa, MPU 3TOM
MOABM)XHOE CPENICTBO BBIMOJHEHO C BO3MOXKHOCTBIO TMEPEMEIICHHS] U3 MEPBOro MOJIOKEHUS, B
KOTOPOM CHCT€Ma OTBEPCTHIl TOABHXKHOTO CPEACTBA COOTBETCTBYET CHUCTEME OTBEPCTHUM
HETIOABIKHOTO CPENCTBA, oO0ecmedmBasi MPOXOXKICHWE TeKydel Cpeabl dYepe3 CHCTEeMY
OTBEPCTUM HEMOJBIKHOIO CPEACTBA, BO BTOPOE IOJIOKEHHE, B KOTOPOM CHCTEMa OTBEPCTHI
MOJABW)XHOTO  CPEACTBA COOTBETCTBYET CHCTEME OTBEPCTHIl HEMOJABMIKHOTO CPEACTBa,

INPEMNATCTBYsl IMPOXOXKACHUIO TEKy4el Cpenbl 4Yepe3 CUCTEMY OTBEPCTHH HENOABUXKHOIO



CpencTBa.

[0007] B omHoM wiu Ooyiee BapuaHTAaX BBIMOJHEHUS TMPENJIOKEH KIANmaHHBIA y3ell,
KOTOPBIA MOXET COZEp:KaThb HETOABUKHOE CPENICTBO, COAEPIKALee MHOXKECTBO OTKPBIBAKOLINX
SJIEMEHTOB, OrPAHUYMBAIOLIMX OTBEPCTHUS, BbIIIOJIHEHHbIE BOKPYI LIEHTPAJIBbHON OCH
HEMOJBW)XHOTO CPEACTBA JJIsl IMPOXOXKACHUS TEKydel Cpeabl uepe3 NaHHble OTBEPCTHUs, U
MOJIBIDKHOE CPENICTBO, COAEprKalllee MHOXKECTBO 3aKPbIBAIOLINX 3JIEMEHTOB, COOTBETCTBYIOIIUX
YKa3aHHBIM OTBEPCTUSIM, TMPU OSTOM KaXKABIM 3aKPBbIBAIOLIANA 3JIEMEHT BBINIOJIHEH C
BO3MOKHOCTBIKO COBMEIIEHHUSI C OTBEPCTHSIMH HETIOJBMIKHOIO CPEJCTBA B MEPBOM IOJIOKEHUH,
MpUYeM  HEMOABH)XHOE CPEIACTBO COAEPKUT MHOXKECTBO  3aKPBIBAIOIIUX  3JIEMEHTOB,
PaCIOJIOKEHHBIX MEXIYy OTBEPCTUSMH HETOABWKHOTO CPEACTBA M MMEKOIINX TAaKOW pa3Mep U
dbopMy, KOTOpbIe ODECIEeYUBAIOT MEPEKPHITUE OTBEPCTUN HEMOABUKHOTO CPENCTBA, KOTrAa

MOABUKHOE CPEACTBO HAXOAUTCS BO BTOPOM IMOJIOKCHUHN.

KPATKOE OTTMCAHUE YEPTEXENU

[0008] [anHOe M300peTeHHe cTaHeT Oojiee MOHITHBIM TOCIE MPOUYTEHUs] MPUBEISHHOTO
Jajee OMHMCAHHUS HEOTPAHWYMBAIOIIUX BAPUAHTOB BBIMOJHEHHUS CO CCHUIKOM Ha MpUjIaraeMble
YEPTEKU, HA KOTOPBIX:

[0009] @ur.1 cxemaTHuHO U300paKAET KIIAMIAHHBINA y3€J1 BHYTPH TPyOOIPOBOAA,

[0010] ®wur.2 uzobpakaer BUA Criepeau HEMOABHUKHOTO CPEICTBA KJIAMIAHHOTO Y31,

[0011] @wur.3 uzoOpakaet BUJ CrIEpeaH MOABHKHOTO CPENCTBA KJIAMAHHOTO Y3J1a;

[0012] ®ur.4 uzobpakaet BUJ ClIEpeH KJIAMAHHOTO y3J1a B IEPBOM IMOJIOKEHHUH;

[0013] ®wur.5 uzobpaskaet BUI CriEpeau KJIAMaHHOIO y3Jia BO BTOPOM TOJIOKEHUH,

[0014] ®ur.6 uzobpaskaer BU CIIEpeay HEMOABHUKHOTO CPECTBA KJIAMAHHOIO Y3J1a,

[0015] ®wur.7 uzobpakaet BUI CriEpeIu MOJBUMKHOTO CPEICTBA KJIAMAHHOTO Y31,

[0016] ®wur.8 uzobpaskaer BUA Criepeau KIAMaHHOTO y3Jia B IEPBOM TOJIOKEHUH,

[0017] ®wur.9 uzobpakaet BUI Criepeu KJIAMaHHOTO y3Jia BO BTOPOM TOJIOKEHUH,

[0018] @wur.10 uzobpakaeT BUL CiepeIn HEMOABIKHOTO CPEACTBA KJIAMTAHHOTO Y3714,

[0019] @wur.11 uzobpaskaeT BUI Ciepean MOABIKHOTO CPEACTBA KJIAMIAHHOTO Y3714,

[0020] @wur.12 uzobpaskaeT BUL CIEpEaH KJIAMTAHHOTO y3Jj1a B IEPBOM IOJIOKESHHH, U

[0021] @wur.13 uzobpaskaeT BUL CIEpEAH KJIAMMAHHOTO y3J1a BO BTOPOM IMOJIOKEHUH.

ITOAPOBHOE OITMCAHUE
[0022] BapuaHTbl BBINOJHEHUS [AHHOTO HM300pETeHMs], OIMCAHHOTO B HACTOSINEM
JOKYMEHTE, OTHOCATCS K KJIAamaHHOMY y3Jy. KiamaHHBIM y3€aq COAEP>KUT KaKk HENOABHXKHOE

CpE€ACTBO, TaK W IMOABUKHOC CPCACTBO, KOTOPOEC OINMUPACTCA Ha HETIOABHUXKHOEC CPEACTBO.
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HenonsuxHOE CPencTBO MOXKET COAEPXkKAaTb MHOXKECTBO OTKPBIBAKOLIUX 3JIEMEHTOB, KOTODPbBIE
BKJIFOYAIOT CHUCTEMY OTBEPCTUH, O0ECIIeYMBAIOLINX MPOXOXKIEHHE Yepe3 HUX TEeKydeH Cpembl.
ITonBU>XHOE CPENCTBO COAEPIKUT 3aKPHIBAIOIIUE JJIEMEHTbl M, IOAOOHO HEMOJIBHKHOMY
CPEICTBY, BKJIKOUAET CUCTeMY OTBepcTuil. Kpome TOro, mOABMIKHBIN 3JIEMEHT BBIIIOJHEH C
BO3MOKHOCTBIO IOBOPOTA BOKPYT LIEHTPAJIBHON OCH, KOTOpas HAXOAWUTCS Ha OJHOW JIMHUU C
OCBI0 TIOTOKa TeKydel cpenbl B TpyOompoBome. B mepBOoM MOJOXKEHMHM OTBEPCTUS
HETIOZIBIDKHOTO CPEICTBA M OTBEPCTHUS MOJBHIKHOTO CPEACTBA COBMELICHBI, OOECTIeYrnBast MyTh
IUIsl TIOTOKA TEKy4el Cpenbl dyepe3 OTKPBIBAKOIINE 3JIEMEHTBl HEeNmoABMKHOrO cpeacrsa. Korma
MOBW)KHOE CPEACTBO NMOBOPAYUBAETCS BO BTOPOE MOJIOKEHHUE, €r0 3aKpbIBAKOLINE 3JIEMEHTHI
COBMEULIAKOTCA C COOTBETCTBYIOLIMMHU OTKPBIBAIOIIMMH 3JIEMEHTAMH HEMOJBM)KHOIO CPEACTBA,
NPEnATCTBYsl NPOXOXKACHUID IOTOKA TEKydel cpeabl 4depe3 kiuamaHHbl y3en. Ilockonbky
HOPMAJIbHOE YCHUJIME, MPUJIOKEHHOE KaK K HENOABUXKHOMY CPEIACTBY, TaK U K MOJBUKHOMY
CPEeINCTBY, COBIIQAAET C OCBK) IOBOPOTA, BOKPYI YKAa3aHHOH OCH HE BO3HHMKA€T HUKAKOIO
BPAILIATEJIbHOIO YCUIIMS, HE3aBUCUMO OT TOrO, MPOTEKAET JIM TeKy4as Cpefa ¢ OMHOW CTOPOHBI
TpyOONpOBOAa WJIM C IPYroil ero CTOpoHbL. B pe3ynmbrare, MO CPaBHEHHIO C TOBOPOTHBIM
KJIallaHOM, MOMEHT CHJI OTCYTCTBYET, M3HOC MOXKET OBITh YMEHBIIEH, a TEXHHUYECKOe
o0cny’>KuBaHHE, PEMOHT U 3aMEHA YIPOILEHBL

[0023] Ha ®wur.] wu3oOpaxkeH kimanaHHbiii y3en 100, pacronoskeHHBII BHYTPH
TpyOomposoaa 102 u mpucoenuHeHHbIil Kk HeMy. KnananHblil y3en MOXeT ObITb NMPHCOEIMHEH
TpyOOIIPOBOAY MyTEM CBAPKH, C MOMOIIBIO KPEMEKHBIX AETalel, 3a)KMMOB, IyTeM IPECCOBOM
NOCaaKH, KOMOMHAIMM YKA3aHHBIX BAPUAHTOB MU T.II. TpyOONpoBOA MOMKET NpEenCTaBISThH
co0oii TpyOy, TpyOUaThIi 3JIEMEHT, KaHaJl, IPOXOMA U T.A. U MOKET UMETh JIto00i pasmep, Gpopmy
WM TONEPEYHOE CEYeHUe, BKJOYas KPyIioe, KBaapaTHOe, npsMoyrojpHoe uiau T.1. Ilo
TpyOOMpoBOaY MepeMenaeTcsi Tekydasi cpena 104, koropast mpoTekaer BAOJb ocu 106 Tekyuei
cpenbl. Tekydast cpema MOKET NPEACTABISITH COOOW JKHUAKOCTh, Ta3, KOMOMHALIMIO TBEPAOTO
BEIECTBA M JKMIKOCTH, KOMOWHAIMIO JKMIAKOCTH W ras3a, BOAY, Macyio, map u T.A. B omgHOM
npumepe TpyOONpOBOA MMEET KPYIJIOE MOMEPEUHOe CEYeHHE, a OChb TEKy4Yel Cpeibl MPOXOIUT
O LIEHTPY JIFOOOTO KpyTra, 00pa3yrIero TpyoomnpoBo.I.

[0024] KnanaHHblfl y3e1 MOXET COAep:kaTh HENMOABI)KHOE cpencTBo 108 u moxaBuikHOE
cpeactso 110. HenoaBmkHOE CPEeACTBO MOXKET OBITH NMPHCOSTUHEHO K TPYOOIPOBONY, B TOM
qHciie TPUKPEINIEHO K TPyOONMpPOBOLY IMyTeM CBAapKH, C TOMOINBIO KPEMEeXKHBbIX AeTajel,
3aXKMMOB, IYT€M MPECCOBOM IMOCAaAKM WiX T.N. HemogBukHOE CPEencTBO MOXKET COAEpKAThb
MHOKECTBO OTKPBIBAIOLINX 3JIeMeHTOB (Pur.2-13), KOTOphIe BKIIOUAIOT MHOKECTBO OTBEPCTHI

(®ur.2-13), obpa3yromux KaXaplii OTKPHIBAIOLIUHN 3JIEMEHT. YKa3aHHbIE OTBEPCTHSI MOTYT OBITH



UMETh NYrooOpas3Hyro, NPSMOJMHENHYI0, MHOTOYTOJbHYIO WM MOAO0OHYI0 dopMy. YKa3zaHHbIE
OTBEPCTHUS TAKXK€ MOTYT OOpa30OBBIBATh CUCTEMY. B 3aBUCHMMOCTH OT pazmepa, GOpMbI U CXEMBbI
PACTOJIOXKEHHUs] WM CXEM DACIONOXKEHHs] OTBEPCTHI depe3 HENMOABH)KHOE CPEACTBO MOXKET
IIPOTEKATh OINpPENEICeHHOE KOINYECTBO TeKydeil cpenbl. B onHOM mpumMepe yepe3 HEMOABHXKHOE
cpenctBo MoxkeT mnporekaTtb 50-75% 0T BO3MOXKHOW TeKydel Cpenbl, MPOTeKaroIel Io
TpybomnpoBoay, no cpaBHeHHI0 co 100%, ecnu Obl HEMOABHIKHOE CPEACTBO OTCYTCTBOBAJIO
BHyTpU TpyOompoBozna. B eme oxnnom npumepe Oomnee 75%, HO menee 100% OT BO3MOXKHOI
TeKyuell Cpenbl, KOTOpash MOXET MPOTeKaTh MO TPyOONpOBOAY, MOKET MPOXOOUTH Yepe3
HEMNOBUKHOE CPEICTBO.

[0025] ITonBHKHOE CPENCTBO CONEPKUT MHOKECTBO 3aKPBIBAIOIINX 3JIeMeHTOB (Pur.2-13)
¢ MHOecTBOM otBepctuii (Pur.2-13) Mexnay 3akpblBAOLIMMH 3jieMeHTaMu. Kakasii
3aKpBIBAIOIIUI 3JIEMEHT UMeEeT TakoW pasmep u ¢opMmy, 4TOOBI 3aKPBIBATh HIIM MPOXOIHTH
MOBEPX COOTBETCTBYIOLErO OTKPBIBAIOIIErO 3JIEMEHTA HETIOABH)KHOIO CPECTBA. AHATOIMYHBIM
o0pazom, KaXk0e OTBEPCTHE B MMOIBUYKHOM CPEACTBE MOXKET OBITh IO MEHbIIEH Mepe YaCTUIHO
COBMEIL[EHO C COOTBETCTBYIOIIUM OTBEPCTHEM HEMOJBUKHOTO cpencTsa. IlogBukHOE CpencTBo
UMeeT LEeHTPAIbHYI0 Och 112, KOoTOpasi CoBmanaeT ¢ OCbl0 TeKy4eil cpensl B TpyOomposone. B
YaCTHOCTH, MOABIXKHOE CPEICTBO BHIIOJHEHO C BO3MOKHOCTBIO [TIOBOPOTA BOKPYT LIEHTPAJIbHOM
ocu. IlockonbKy LeHTpajbHasl OCh COBMAAAET C OCBKO TEKy4ell Cpeabl, MOABUKHOE CPEACTBO HE
UCIBITBIBAET MOMEHTAa CHJIbL, ACWCTBYIOLIEr0 BOKPYI LEHTpalbHON ocu. B pesynbrare
OTCYTCTBHMsI MOMEHTA CHUJI MOJABUXKHOE U HEMOJBHIKHOE CPEACTBA MCHBITHIBAIOT TOJBKO YCUIIHE
OT TE€Ky4eH CpeAbl, YTO YMEHbIIAET U3HOC, CO3/1aBA€MbIil MOMEHTOM CHJI, & TAK)KE HCKIHYAeT
OTKa3bl, KOTOPBIE MOTYT OBITh BBI3BAHBI YKA3aHHBIMH MOMEHTAMH.

[0026] Korma momgBMKHOE CPEACTBO HAXOIUTCS B TEPBOM TOJIOKEHHH, 3aKPBIBAKOLINE
3JIEMEHTBl  MEPEeKPbIBAIOT  COOTBETCTBYIOLINE  OTKPBIBAIOIIHUE SJEMEHTbHI, IPErsITCTBYS
MIPOXOXKACHUIO MOTOKA TeKy4ell cpeabl uepe3 HemoABHkHOe cpenctso. Ilpu 3Tom moxaBukHOE
cpenctBo OJiokupyet nporekanue donee 99% wunu npudmmsutTensHo 100% Tekydeit cpensl yepes
HETIOZIBIDKHOE cpencTBo. Ecnmm OnokupoBaHo mporekanue npuoOmmsurenasHo 100% Ttekydei
cpenpl uepe3 HEMOJBUXKHOE CPEACTBO, CUUTAETCs, YTO IMOABUKHOE CPEACTBO HAXOAUTCS B
3aKpbITOM MosiokeHnH. Korna noasu:kHOe CpeCTBO OBOPAYNBAETCsl BOKPYT LIEHTPAIbHOMN OCH,
OTBEPCTHsI TMOABMXXHOTO CPEACTBA HAYMHAIOT COBMEINATHCS C OTBEPCTUSMM HEMOJBUKHOIO
cpeacTBa, o0ecrieynBasi HA4ajIoO MPOXOXKACHUS TeKydel cpenbl depe3 HEMOABHKHOE CPEICTBO.
Korpa nopsuHOE CpeAcTBO JOCTUraeT BTOPOTO MOJIOKEHHUS, Yepe3 HEMOJBUXKHOE CPEACTBO
IIPOXOAUT MAaKCHUMAJIbHOE KOJIMYECTBO TE€Ky4eil Cpeabl, U CUUTAETCS, YTO MOJBUXKHOE CPEIACTBO

HaXOoAUTCs B OTKPBITOM IMOJIOKEHUU.
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[0027] B omHOM mpuMepe yKa3aHHOE BTOPOE IOJIOKEHHE MOJXKET MPEACTaBISATh COOOM
MOBOPOT MOJBUXKHOIO cpenactsa Ha 90°, mpu 3TOM BC€ OTBEPCTHsI MOABH)KHOIO CpEACTBA
COBMELLEHBI C COOTBETCTBYIOIIMMHU OTBEPCTUAMHU HEMOABIKHOIO CpeAcTBa. B onHOM npumepe B
pe3ysbTaTe COBMELIEHHs OTBEPCTHi 3a0JIOKMPOBAHO MpoTekaHue meHee 50% Tekydel cpeabl
4yepe3 HENOABIKHOE cpeacTBo. Korzna moaBHKHOE CPEACTBO NMEPEMEINAeTCsl U3 YKA3aHHOIO
NIEPBOrO B YKa3aHHOE BTOPOE TMOJIOKEHHUE, KOJUYECTBO TEKy4el Cpeabl, 3a0JOKUPOBAHHOH OT
MIPOXOXKACHUST Yepe3 HEMOABI)KHOE CPEICTBO, MOXKET cocTaBysATh OT MeHee 50% no 99%. B
YaCTHOCTH, TOTOKY TeKy4del cpenbl 4epe3 HEeNMOJIBM)KHOE CPEACTBO NPENATCTBYET TOJIbKO
marepuaj, oOpa3yromuil ykasaHHble oTBepcTusi. Takum obOpasom, pasmep, dopmMa U cxema
PACIIONIOKEHHs OTBEPCTUH OMPENENA0T KOJUUECTBO TeKyUeH cpenbl, 3a0JJOKMPOBAHHONW BHYTPH
Tpybonposona. B ogHoM mpumepe 3abmokupoBano Todbko 10% Tekyueil cpenpl, MpoTeKaromen
Yyepe3 HEMOABIDKHOE cpeacTBo. Kpome Toro, B OZHOM HpUMepe MOXKET OBITh BBINOJIHEH
OTPaHUYUTENbHBIN 3JIEMEHT, TaK YTO MOJBUXHOE CpPEACTBO MOXKET MEepPEeMeLIaTbCsl TOJbKO
MEXAY YKa3aHHBIMH IEPBBIM U BTOPBIM IOJOKEHUSIMH M, TAKUM 00pa3oM, MOBOPAYMBATHCS
Tobko Ha 90°. B kauecTBe anbTepHATHBBI, NMOJBUIKHOE CPEICTBO MOXET MOBOPAYMBATHCS HA
360°. B HEKOTOpbIX BapuUaHTax BBINOJIHEHMs, €CJIU [OJABI)KHOE CPEACTBO  MOXKET
noBopaunBatecsi Ha 360°, MoryT ObITh OOecreueHbl MHOKECTBEHHBIE TOJIOKEHHUS MOBOPOTA, B
KOTOPBIX TIOABI)KHOE CpeAcTBO Osokupyer npuOimsutenbHo 100% moTtoka Tekydel cpenbl,
NPOXOASLICH Yepe3 HeMOABIKHOE CPEACTBO. AHAJIOTHYHBIM 00pa3oM, MOTYT ObITh 0O€CTIeYeHBI
MHO’KECTBEHHBIE ITOJIOXKEHUS [TOBOPOTA, B KOTOPBIX IMOABUIKHOE CPEACTBO MOXKET 00eCeunBaTh
IIPOMYCKAHNE MAaKCUMAJIbHOTO KOJUYECTBA OTOKA Yepe3 HEMOABUIKHOE CPENICTBO.

[0028] TlomBmkHOE CpPENCTBO TakKKe MOXKET conmep:kaTb MexaHu3M 114 CKOJIbKeHus,
KOTOPBII MPOXOAUT OT TMOABIIKHOTO CPEACTBA K HAPYXKHOW HacTH TpybompoBoma. MexaHu3m
CKOJIbJKEHHUS] TMO3BOJIAET ONepaTopy BPYUHYIO IOBOpPAa4YMBaTh IOJBHUXKHOE CPEICTBO BOKPYT
LEHTPAJIbHOH OCH CHapyHu TpybompoBoma mis Tekyded cpenbl. Takum oOpasom, cuiaMu
oreparopa WM C TIOMOIIBIO BHEIIHEro MEXaHHYECKOTrO CPEACTBa MOXKET ObITh obecredeH
MOBOPOT KJIANIAHHOTO y3J1a U3 YKa3aHHOTO MEepPBOro B YKa3aHHOE BTOpOeE MoJjiokeHue. B kadecTse
aNbTEPHATHBBI, B IOJIBMKHOE CPENCTBO MOXKET OBITh BCTPOCHO CPEINCTBO CBSI3U, TaK YTO
nepeMelIeHre MOIBIKHOTO KJlallaHa BHYTPU TPYOOINPOBOAA IJIsI TEKY4el Cpeibl MOXKET ObITh
o0ecre4eHo MOCPENCTBOM AMCTAHIMOHHOTO YIIPABJIEHUS C TOMOLIBK) MArHUTHOTO TOJS HUIH
UHBIM 00pa3oM. MeXaHu3M CKOJBXEHHsS MOXKET COAEepkKaTb OTrPAHUYHUTEIbHBIE SJIEMEHTHI,
NPEMATCTBYIOIINE IOBOPOTY MOJABMIKHOTO CpPEACTBA 3a INpeenbl YKa3aHHBIX IEPBOro WM
BTOPOT'O TOJIOKEHUH. B KkauecTBe anpTepHATHBBI, MOXKET OBbITh MCIIONB30BAHA Pa3MeTKa WU

npocras C€XeMa CO CBETOBOM WHAMKAaLMEeH 11 OoToOpaskeHMs, Korjma 3a0JIOKMpOBAHO



7

npoxoskaenue npudbausurenbHo 100% Tekyuell cpenbl yepes3 HEMOIBUKHOE CPENCTBO, U KOraa
MaKCUMAJIbHOE KOJIMYECTBO TEKy4el Cpeabl IPOTEKAeT 4Yepe3 HEMOABHXKHOE CpenacTso. B
KQXJIOM Cilydae IJisi omeparopa kjamaHa oOecreueHa WHAMKALUA MOBOPOTHOIO IOJOXKEHHUS
MOABMKHOTO CPEACTBA OTHOCUTENILHO HEMOABUXKHOIO CPENCTBA.

[0029] Ha ®ur.2-5 npomUTIIOCTPUPOBAH MpPHUMEP KJIANAHHOTO y3j1a C HEMOABMKHBIM
cpeactBoM (®ur.2), mnoaBwKHBIM cpenctBoM (Pur.3) U B3aUMHOE  pACHOJIOKEHUE
HEMOJBW)XHOTO CPENCTBA U IMOABUXKHOIO CPENCTBA OTHOCHUTENBHO APYr ApPyra INpu MOBOPOTE
MOJBMKHOTO CPEICTBAa BOKPYT LEHTPAJIBbHOW OCH U3 MepBOro mnoyoxkeHus (Pur.4) Bo BTOpOE
noyioskenue (®@ur.5). HecmoTps Ha TO, YTO TONBHIKHOE CPEIACTBO TPEACTABIEHO Kak
MOBOPAYMBAIOIIEECs] BOKPYI LIEHTPAJIbHONH OCH, B APYIMX MpUMepax IMOABUKHOE CPEINCTBO
BBIITOJIHEHO C BO3MOKHOCTBIO CKOJIB)KEHHs] B OOKOBOM HANpPAaBJICHUU U3 YKA3aHHOTO MEPBOTO
MOJIOXKEHUS B YKA3aHHOE BTOPOE MOJIOKEHUE.

[0030] Ha ®wur.2 u3obpaken nmpumep HemoaeukHOro cpeactsa 200. B omHoM BapuaHTe
BBIITOJIHEHUST  HETMOABI)KHOE CPEACTBO MPEACTaBIsieT COOOW  HEMOABM)KHOE  CPEACTBO,
nokazanHoe Ha @ur.l. Hemogsu:kHOE CpencTBO MOXKET UMETh TaKOH pa3mep U (GopMy, KOTOpbIE
o0ecreynBarOT €ro NMpUcOoeqUHEeHNe BHYTpH TpybompoBona. B ogHOM BapuaHTe BBIMOIHEHUS
HETIO/IBIDKHOE CPEJCTBO MOXKET OBITh BBIMIOJHEHO KPYIWIBIM C OKPYXXHOH wacThio 202,
MIPOXOAALIEH BOKPYT LEHTpaIbHONU ocu 204. BOKpYr LEHTPaJIbHOU OCH BBIIIOIHEHO MHOXECTBO
OTKPBIBAOLIMX  3JeMEHTOB 200, KOTOpble OrPaHWYMBAIOT IyrooOpa3Hble OTBEPCTHSL.
HenonsuwkHoe cpeacTBO MOKET BKJIOUaTh yeThipe kBagpanta 208A-D, mpuuem nyroobpasHoe
OTBEPCTHE B NEPBOM KBAJPAHTE CMELIEHO OTHOCHUTEIBHO COOTBETCTBYIOIIErO IyrooOpa3HOro
OTBEPCTHUSI BO BTOPOM KBaJpaHTe. B KaIoM KBaApaHTE MOXKET ObITh HECKOJIBKO AYrOOOpa3HbIX
OTBEPCTUH, MPU 3TOM AYrooOpasHble OTBEPCTHsSI Pa3HECEHbI OTHOCUTENBHO APYr OT Jpyra B
paavalbHOM HAIpPABIEHUU OT LEHTPAJbHON OCU. B ONHOM BapuaHTE BBINOJIHEHUS PaguaIbHOE
pPacCTOSIHUE MEXIy BCEMH AYrOoOOpa3HBIMH OTBEPCTHSIMH MOXKET OBbITb OIMHAKOBBIM, a B
KayeCTBE AJbTEPHATHUBBI B APYIOM BAPHUAHTE BBINOJHEHUs DPAJHAIBHOE PACCTOSHUE MEXKAY
BCEMH AYrooOpa3HBIMH OTBEPCTHSIMH MOXKET ObITh Pa3UYHbIM. TakuM oOpa3oM, MHOKECTBO
Ayroo0OpasHbIX OTBEPCTUI MOXKET OOPa30BBIBATH CHCTEMY BOKPYT LIEHTPAJIBHON OCH.

[0031] Ha ®wur.3 uzobpaxen mpumep noaBuxkHOro cpeacrsa 300. B omHoM BapuanTe
BBITTOJIHEHHS TTOJIBIKHOE CPENICTBO MPEACTABISET COOOM MOABHIKHOE CPENCTBO, N300paskeHHOE
Ha @ur.1. [omBmKHOE CPEACTBO MOXKET UMETh TAKOH pasmep W (popmy, 4ToOBI OOECTIeYHThH
BO3MOXKHOCTb €TI0 NPUCOETUHEHHs BHYTPU TPyOONIPOBOAA U COOTBETCTBOBATh pa3Mepy U Gpopme
OTBETHOT'O HETIOABIIKHOIO CpeAcTBa. B yacTHOCTH, MoABIKHOE cpencTBo Ha Pur.3 MoxeT ObITh

OTBE€THBIM IJIsI HEIIOABUKHOI'O CPEACTBA HaA ®ur.2. AHATOrHIHO HEMMOABMKHOMY CPECACTBY Ha



@dur.2 MoIBUKHOE CPEACTBO MOKET OBITh BBIITOJIHEHO KPYIJIBIM U UMETh OKPYKHYIO 4acTh 302,
MPOXOIALLYIO BOKPYT LeHTpaabHOU ocu 304. BOKpyr LEHTPaIbHON OCU BBIIIOJHEHO MHOXKECTBO
3aKpBIBAOLIUX 3J1eMEHTOB 300, KOTOpbIE PACHOJIOKEHbI MEKAY AYyrooOpasHbIMH OTBEPCTUSIMHU
307. HenomBmkHOE CpPEACTBO MOXET BKJOUaTh ueTbipe KBaapaHta 308A-D, mpu sTom
3aKpBIBAIOLIUN 3JIEMEHT B IEPBOM KBAJIPAHTE CMELIEH OTHOCHUTEIBHO COOTBETCTBYHOLIEIO
3aKPBIBAIOLIETO 3JIEMEHTA BO BTOPOM KBaJpaHTe. B KakIoM KBaaApaHTE MOKET OBITh BBIMOJIHEHO
HECKOJIbKO 3aKPBIBAKOLIUX 3JIEMEHTOB, IPUYEM 3aKPBIBAOLINE 3JIEMEHTBI OTCTOAT APYT OT Apyra
B PaZaJIbHOM HAIIPaBJIEHUH OT LIEHTPAJIbHOM OCH.

[0032] B omgHOM BapuaHTE BBITIOJIHEHHUS] pagUAIbHOE PACCTOSTHUE MEXKIY BCEMHU
3aKPBIBAIOIIUMH 3JIEMEHTAMH MOKET ObITh OJMHAKOBBIM, & B KAUECTBE AJIbTEPHATUBBI B APYTOM
BAPUAHTE BBIMOJHEHUS] PAJUATIBHOE PACCTOSHUE MEXKAY BCEMM 3aKPBIBAKOIIMMHU 3JIEMEHTAMU
MOXeET OBITh pa3iu4YHbIM. TakuM OOpa3oM, MHOKECTBEHHBIC 3aKPBIBAIOLINE 3JEMEHTBl MOTYT
00pa3oBbIBaTh CHCTEMY BOKPYI LEHTPAJIbHOW OCH. B dacTHOCTH, Takas CHCTEMa MOKET
COOTBETCTBOBATH CUCTEME OTBEPCTHUH U 3aKPBIBAKOIINX 3JIEMEHTOB HEMOJABUKHOIO CPEICTBA, TaK
YTO B NEpBOM MoyokeHUH (Pur.4) MHOKECTBEHHBbIE AYrooOpasHbIE OTBEPCTHUS IMOIBUYKHOTO
CpeacTBa MOTYT OBITh COBMEIIEHbI C MHOXKECTBEHHBIMH JyrooOpa3sHbIMH OTBEPCTUSMHU
HETIOZIBIDKHOTO CPEICTBA, @ BO BTOPOM MosioskeHUH (Pur.5) MHOKECTBEHHBIE 3aKPbIBAIOIINE
SJIEMEHTBl  IMOJBIKHOTO CPEACTBA MOIYT OBITb COBMELIEHBI C  MHOXKECTBEHHBIMU
AyrooOpa3sHbIMM ~ OTBEPCTUSIMH ~ HEMOIBIDKHOTO  cpeacTBa.  XOTS  HA  Yeprerkax
MIPOUJUTFOCTPUPOBAHbI YKA3aHHBIE [IEPBOE U BTOPOE IMOJIOKEHUs, MEXAY YKa3aHHBIMU IEPBbIM U
BTOPbIM TIOJIOKEHUSIMH O0€CII€YeHbl TpeTbe, YETBEPTOe U JApPYrHe IMOJOXKEHUs. OTH
JOTIOJTHUTENIbHBIE  TOJIOXKEHUsT O0ECMEeYMBAIOT HYAaCTHYHOE OTKPBIBAHHE  OTKPBIBAIOLINX
SJIEMEHTOB W MOTYT OBITh HCIOJNB30BaHbI JJII W3MEHEHHs TOTOKA, MPOXOISLIEro 4Yepes
KJIaMIaHHBIN y3eJ1.

[0033] B BapuanTe BbIMOJHEeHUss Ha Pur.2-5 HEMONBIKHOE W TOABIKHOE CPENCTBA
NPEACTABISIIOT COOOH IBa IHCKa C YIIIOBbIM cMeieHneM 180°, KoTopbie MOTYT OBITh CABHHYTHI
APYT MO APYTY, nepekpbiBas npudausntensHo 100% moToka, MpOXOIsIIero 4epe3 HeMOIBUKHOE
cpenctBo. B wactHOocTH, mOBOpOT modoro m3 auckoB Ha 90° obecrnedyuT, COOTBETCTBEHHO,
3aKpbIBAHNE WJIM OTKPBIBAHHE KJIAMAHHOTO y3sa. B pe3ynbrare paboTa KiIanaHHOTO y3J1a MOKET
ObITh OOecrieueHa C MOMOIIBI0 MEXaHHW3Ma CKOJIBKEHUS M MOTpeOyeT O4YeHb Majloro yCHIIHS
aktuBauuu. Kpome TOro, OTCYTCTBYOT MOMEHTBI CHJIbI WM CHJIBI a3POJUHAMHYECKOIO
KPYTSIIEr0 MOMEHTA, IOCKOJIbKY HAarpy3ku cOajJjaHCHPOBAHBI IO IMOBEPXHOCTU KIIAMAHHOTO
y3na. HopmanpHOe ycuiame TeKyded Cpeapl IepenaeTcsi OPTOrOHAJIbHO HENOABUXKHOMY

CpCACTBY. KpOMe TOro, MOXKET OBITh MOBBIIIEHA OOHOPOAHOCTD MOTOKA Ha BbIINYCKE, YMCHbIIAA
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BBICOKOCKOPOCTHOM IOTOK TEKydeH cpenbl U CHIDKas oOpa3oBaHME TEMIIEPATYPHBIX OUaroB B
TEeKy4el cpene.

[0034] Ha ®ur.6-9 npomumocTpupoOBaH MpPUMEP KIAMaHHOTO Y3Jla € HENOJABUYKHBIM
cpeactsoM (Dur.6) u moaBUXKHBIM cpencTBoM (Dur.7), a Takke MoKa3aHO B3aUMHOE MOJIOKEHUE
HEMOJABWKHOIO CPEICTBA U IMOABMXKHOIO CPEACTBA OTHOCHUTENIBHO APYr ApPyra IpHU IOBOPOTE
MOJBMJKHOTO CPEACTBAa BOKPYT LEHTPAJIBbHOW OCH M3 mepBoro mnojoxenus (Pur.8) Bo BTOpOE
noyioskeHue (Pur.9). HecMoTpst Ha TO, 4TO MOIBHKHOE CPENCTBO MOKA3aHO MOBOPAYHBAKO LIIMCSI
BOKPYI' LEHTPAJIbHOM OCH, B APYTMX NPUMEPAX MOABUKHOE CPEICTBO MOXKET CIBUIaTbCs B
OOKOBOM HaIpaBJIEHUH U3 YKa3aHHOTO MEPBOrO B YKA3aHHOE BTOPOE MOJIOKEHHE.

[0035] Ha ®ur.6 uszobpakeH npumep HemoABUKHOTO cpenctsa 600. B ogHOM BapuaHTe
BBITTOJIHEHHUS HEMOJBI)KHOE CPEICTBO MOJKET MPENCTABJISATh COOOH HETMOABIIKHOE CPEACTBO,
n3o0paxxeHHoe Ha @wur.1. HemonermHOE CPencTBO MOKET HMETh TAKOH pasMep U GopMy, YTOOBI
o0ecrieunBaTh BO3MOXKHOCTh €r0 MPHUCOEOUHEHUS BHYTpH TpyOompoBoma. B omHoM BapmanTe
BBITTOJIHEHHSI HETIO/IBHYKHOE CPENCTBO MOXKET OBbITh BBIITOJHEHO KPYIJIBIM U MMETh OKPY)KHYIO
yacTb 602, NpOXOAsIIY0 BOKPYT LEHTpaiabHOU ocu 604. BOKpyr LIEHTPaIbHON OCH BBITOJHEHO
MHOXKE€CTBO ~ OTKPBIBAIOIIMX 3JIEMEHTOB 600, KOTOpBIE OrPaHUYMUBAIOT MHOIOYTOJIbHBIE
OTBEPCTHs], MPOXOMAIIUE PATMAIBHO OT LEHTPaJbHOM Ocu. B 4acTHOCTH, MHOIrOYrOJIbHBIE
OTBEPCTHUS MOTYT IPEACTABIATH COOOH Ma3bl, KOTOPbIE UMEIOT B LIEJIOM MPSIMOYTOJIbHYIO (hopMy
U Pa3HECEHbI C PAaBHBIM PACCTOSHUEM BOKPYT LieHTpanbHOI ocu. HecMoTps Ha TO, uTo Ha Pur.6
noka3aHo necathb (10) oTBepcTHii, B APYrUX HPHUMEpax MOKET ObITh BBITOJHEHO ABAILATH MM
Oonee OTBEPCTHIA, WM TSITh WM MeHee oTBepcTuil. [TomoOHbIM 00pa3oM, HECMOTPSL Ha TO, YTO
MOKAa3aHHOE OTBEPCTHE HMMEET B LIEJOM MPSIMOYTrOlbHYIO (OpMY, B JPYIHX MpHUMEpax 3TO
OTBEPCTHE MOXKET HMETh KPHBOJIMHEHHYIO, TPEYTObHYIO (popMy | T. 1.

[0036] Ha ®ur.7 usobpaxken npumep noasBuxkHOro cpeacrsa 700. B omHoM BapuaHTe
BBIMTOJIHEHHSI TIOJIBIDKHOE CPEICTBO MOXKET IMPEICTaBIATh COOOH TOABIIKHOE CPEICTBO,
n3o0paxxeHHoe Ha @wur.l. IlogBIKHOE CPEACTBO MOXKET UMETh Takue pasMep u (Gopmy, 4ToObI
o0ecreynBaTh BO3MOXKHOCTb €r0 NMPUCOCOMHEHHS BHYTPU TPyOONpPOBOAA U COOTBETCTBOBATH
pasmepy u (opMe OTBETHOTO HEMOIBUKHOTO CPEACTBA. B HaCTHOCTH, MOABIIKHOE CPEICTBO HA
@dur.7 moxer OBITP OTBETHBIM JJIsI HEMOIBIKHOTO cpencrtsa Ha Pur.6. AHaJIOrM4HO
HETIOZIBIDKHOMY CPenCcTBY Ha Pur.6, MOABMIKHOE CPEACTBO MOXKET OBITh BBITOJHEHO KPYIJIBIM U
UMETb OKPYKHYK 4acTb 702, MNpOXOAsIyrH) BOKPYr LeHTpaibHOM ocu 704, Boxpyr
LIEHTPAIBHON OCH MOXKET OBITh BBIIOJHEHO MHOMKECTBO 3aKPBIBAIOLINX 3JIeMEHTOB 706, KOTOpBIE
MOT'YT OBITh PACHOJIOKEHBI MEXK1Y MHOTOYTOJIbHBIMU OTBepcTUsiMuU 707.

[0037] B ogHOM mpuMepe 3aKpbIBAIOIIUE 3JEMEHThl UMEIOT B LIEJIOM MPSIMOYTOJIbHYIO
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¢dopmy. B wacTHOCTH, 3aKpBIBAIOLINE 3JIEMEHTHI MOTYT UMETh Takue pasmep U Gopmy, 4ToOBI
NEPEKPBIBATh OTKPBHIBAOLINE 3JIEMEHThI COOTBETCTBYIOLIETO HEMOABM)KHOIO CpeacTBa. B oqHOM
BApUAHTE BBIMOJIHEHUS] PACCTOSIHUE MEKAY BCEMH 3aKPbIBAIOIIUMH 3JE€MEHTAMU MOKET OBITh
OJIMHAKOBBIM, 2 B KaU€CTBE aJbTEPHATUBLI B APYTOM BAPUAHTE BBINOJIHEHUs PACCTOSHUE MEXKAY
BCEMH 3aKPBIBAIOIIMMHU 3JIEMEHTAMH MOXKET ObITh pa3nuuHbIM. TakuM 00pa3oM, MHOXECTBO
3aKpPBIBAIOIIUX JJIEMEHTOB MOXKET OOpa30BbIBATH CHCTEMY BOKPYT ILIEHTpajbHON ocu. B
YaCTHOCTH, 5Ta CHUCTEMA MOXKET COOTBETCTBOBATH CHCTEME 3aKPBIBAIOIIUX 3JIEMEHTOB
HETIOZIBIDKHOTO ~ CPE/ICTBA, TaK YTO B TNepBOM mnojoxkennu (Pur.8) MHOXKECTBEHHBIE
MHOTOYTOJIbHBIE ~ OTBEPCTHSI ~ MOJABHJKHOTO  CPEACTBA  MOTYT  OBbITh ~ COBMEIIEHBI  C
MHO>KE€CTBEHHBIMH MHOTOYTOJIbHBIMU OTBEPCTHSIMH HETIO/ABM)KHOTO CPEACTBAa, a BO BTOPOM
noJjioxkeHnu (Pur.9) MHOKECTBEHHBIE 3aKPBIBAIOIINE 3JIEMEHTHI TOABIIKHOTO CPEACTBA MOTYT
OBITH COBMEIIEHBl C MHOXECTBEHHBIMH MHOTOYTOJIBHBIMH OTBEPCTHSIMH  HETIOIBUYKHOTO
cpencrBa. XOTs Ha uUepTekax IOKa3aHbl yYKa3aHHOE MEPBOE€ U BTOPOE IOJOKEHUS, MEXIY
YKa3aHHBIMH TIEPBBIM U BTOPBIM MOJOXEHUSIMH MOTYT OBITh OO€CIIEUEHBI TPEThE, YETBEPTOE U
Apyrue TOJNOKEHUsl. OTH JIOTOJIHUTENbHbIE TOJOXKEHHUS MOTYT OOeCheyrBaTh YacTHYHOE
OTKPBIBAHUE OTKPBIBAIOIINX 3JIEMEHTOB M MOTYT OBITh HCIIOJIb30BAHbBI JJIs1 H3MEHEHUs MTOTOKA,
MPOXOSIIEro Yepe3 KJIanaHHbIN y3el.

[0038] B BapuanTe BbINOJHEHHUs Ha Pur.6-9 HEMOABUKHOE CPEACTBO M TMOJBHIKHOE
CPEeICTBO MPEACTABISIOT cOOOM JBa AMCKA C YIJIOBBIM cMelneHneM 360° ¢ pasgeneHueM Ha
KOJIMYECTBO MHOTOYTOJIbHBIX OTBEPCTHH, KOTOpPbIE MOTYT ObITh CABHHYTBI APYT MO APYTY IS
Onokuposanus mpuomu3uTenbHO 100% MmoToKa, MPOXOAIIEro Yepe3 HeMOABUKHOE CpeacTBO. B
YaCTHOCTH, MMOBOPOT JIFOOOT0 U3 AUCKOB Ha 360° ¢ pasneneHneM Ha KOJIUYeCTBO MHOTOYTOJIbHBIX
OTBEpCTUH 00eCneunT, COOTBETCTBEHHO, 3aKPbIBAHUE MJIM OTKPbIBAHME KJIAMAHHOTO y3ia. B
pesyibTate, paboTa KJIAMAHHOTO y3Jia MOXeT ObITh OOecredeHa ¢ TIOMOIIBID MeXaHH3Ma
CKOJIb)KEHUSI M TOTpedyeT OYeHb Majoro ycwius aktuBauuu. Kpome Toro, mMoxer ObITh
NPEIOTBPALIEHO BO3HUKHOBEHHE MOMEHTOB CHJIblI WM CHUJIbl a3POAMHAMUYECKOTO KPYTSLIEro
MOMEHTa, TOCKOJBKY Harpy3ku CcOaJaHCHPOBaHbl IO TIOBEPXHOCTH KIJIAMAHHOTO Y3J]a.
HopmanbHoe ycunue Tekyueil cpeapl MOXKET ObITh MepenaHO OPTOrOHAJbHO HEMOIBHUKHOMY
cpeactBy. Kpome Toro, moxer ObITh MOBBIIIEHA OJHOPOIHOCTh IIOTOKA HA BBIMYCKE, C
YMEHBIIEHHEM BBICOKOCKOPOCTHOTO IMOTOKA TeKy4del cpenbl M CHIDKEHHEM OOpa30BaHHUs
TEMIIEPAaTypPHBIX OUaroB B TEKy4el cpere.

[0039] Ha ®ur.10-13 nokasaH mpumep KJalaHHOTO y3ja C HEMOABMXXHBIM CPEACTBOM
(®ur.10) u noxmewkHBIM cpeactBoM (Pur.11), a Taxke NPOWIIIOCTPUPOBAHO B3aUMHOE

pacmosoXKeHne HEMOABMKHOIO CPEACTBAa M NMOABM)KHOIO CPEACTBA OTHOCUTENBHO APYT Apyra
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Py MOBOPOTE MOABUXKHOIO CPEACTBA BOKPYI LIEHTPAJIbHOM OCH U3 MEPBOrO MOJIOKEHHUs
(®ur.12) Bo BTopoe nojnoxenue (Pur.13). HecMoTps Ha TO, YTO NOABMIKHOE CPEACTBO MOKA3aHO
MOBOPAYUBAIOIIMMCST BOKPYI LEHTPAJIbHOM OCH, B APYIHX IPUMEpPAaxX IOABHXKHOE CPEINCTBO
MOXKET CIOBUraThcsi B OOKOBOM HANpPaBJICHUU M3 YKA3aHHOTO MEPBOTO IMOJIOXKEHHs B YKa3aHHOE
BTOPOE IMOJIOKEHUE.

[0040] Ha @wur.10 uzobpaskeH mpumep HenoasrzkHOTO cpenctsa 1000. B onHoM BapuaHTe
BBITTOJIHEHHS HETIOJBH)KHOE CPEICTBO MOKET MPENCTaBJISATh COOOH HETMOABIIKHOE CPEACTBO,
n3o0paxkeHHoe Ha @wur.1. HemoxBm:kHOE CPEACTBO MOKET UMETh Takue pasMep u Gopmy, 4TOObI
o0ecreynBaTh BO3MOYKHOCTh €r0 MPHUCOCOUHEHUs BHYTpH TpyOompoBoxa. B omHoM BapmanTe
BBITTOJIHEHHSI HETIOZIBHYKHOE CPEICTBO MOXKET OBbITh BBIITOJHEHO KPYIJIBIM U MMETh OKPY)KHYIO
gacte 1002, nmpoxonsuiyro BOKpYyr LeHTpaibHOR ocu 1004. BOKpyr LEHTPaJbHOH OCH MOTYT
OBITH BBIMOJHEHBI MHOKECTBEHHBIE OTKPBIBAIOIIHE 3JeMEHThl 1006, KOTOpble OrpaHHYUBAIOT
MHO>KE€CTBO MHOTOYTOJIbHBIX OTBEPCTUM, BKIHOYAKOIUX pasaenutenn 1007 B yka3aHHBIX
OTBEPCTHUSIX, KOTOpblE MPOXOAST pPagualbHO OT LEHTPAJIbHOM ocu. B  wyacTHOCTH,
MHOTOYTOJIbHBIE OTBEPCTHSI C PAa3lENUTENSIMH MOTYT TPENCTaBJATh COOOH mMa3bl, KOTOpBIE
UMEIOT B LIEJIOM MNPSMOYTOJIbHYIO (OPMY M C OJUHAKOBBIM PACCTOSTHHEM Pa3HECEHBI BOKPYT
neHTpainbHoi ocu. Hecmotpst Ha To, uto Ha Pur.10 mnokazano necsrbs (10) oreepcruii ¢
paszenuTensMu, B APYTUX IpPUMeEpPax MOXKET OBbITh IMPEeOyCMOTPEHO MABaALaTh WM Oolee
OTBEPCTUH C pa3AeUTENISIMH, WU ISITh WM MEHee OTBEPCTHil ¢ paspenuteisiMu. [TonoOHbM
o0pa3oM, HECMOTPS Ha TO, YTO MOKA3aHHOE OTBEPCTUE C PA3AEIUTENSIMU MOXKET UMETh B LIEJIOM
IPSIMOYTOJIbHYIO (pOpMy, B APYTUX IMPUMEPAX TaKOe OTBEPCTHE MOXKET UMETh KPUBOJIMHEHHYIO,
TPEYroJIbHYIO (POPMY U T.J., IPHU 3TOM BKJIFOUAS Pa3AEITUTEIIH.

[0041] Ha @wur.11 m3obpaken mpumep noasuxkHoro cpeacrsa 1100. B ogHoM BapuaHTe
BBITTOJIHEHHSI TIO/IBIXKHOE CPEICTBO MOXKET MPEACTaBIsATh COOOH TOABIIKHOE CPEICTBO,
n3obpaxxenHoe Ha @wur.l. ITogBMKHOE CPENCTBO MOKET UMETh Takue pasmep u (Gopmy, 4ToObI
o0ecrieunBaTh BO3MOXHOCTb €0 MPHCOCOUHEHUsS BHYTPH TPyOONMpPOBONA, U COOTBETCTBYET
pasmepy u (opMe OTBETHOTO HEMOIBMKHOTO CPEACTBAa. B HaCTHOCTH, MOABIIKHOE CPEICTBO HA
@ur.11 moxxer OBITP OTBETHBIM I HENMOABIDKHOrO cpeactsa Ha Pur.10. AHanOru4Ho
HETIOABIDKHOMY cpeacTBy Ha Pur.10, MOABIKHOE CPEACTBO MOXKET OBITh BBIOJIHEHO KPYTJIIBIM
U UMETh OKpPYXkHYIO 4YacTb 1102, mpoxonsdmyr BOKpyr neHTpaibHOW ocu 1104, Boxkpyr
LEHTPAJILHOW OCH BBINOJIHEHbl MHOKECTBEHHBIE 3aKpbIBarOIMe 3yeMeHTel 1106, xoTopble
HaXOAATCS MEXKAY MHOTOyrojpHbIMH oOTBepcTussMU 1107. 3akpblBaroliue 3J€MEHTbl TaKXkKe
BKJIIOYAIOT OTBepcTUs 1108, COOTBETCTBYIOLIME PA3AEIUTENAM HEMOABUKHOIO CPEACTBA.

[0042] B ogHOM mpuMepe 3aKpbIBAIOIINE 3JIEMEHTbl HMEIOT B LIEJIOM IPSMOYTOJIbHYIO
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dopMy C OTBEpCTHEM, COOTBETCTBYIOLIMM pa3feNuTeNsiM HEMOIBIKHOIO cpenctea. B
YaCTHOCTH, 3aKPbIBAIOLINE 3JEMEHThl MMEIOT Takue pasMep U (popmy, 4TOOBI NEpEKpBIBATH
OTKPBIBAIOLINE 3JEMEHTbl COOTBETCTBYIOLIETO HEMOABUXKHOIO CpencTsa. B omHOM BapuaHTe
BBINIOJIHEHHSI PACCTOSIHME MEXAY BCEMH 3aKpbIBAIOIIMMHU  3JIEMEHTAMH MOXET ObIThb
OJIMHAKOBBIM, B Ka4e€CTBE aJIbTEPHATHBBI B APYTOM BapHUAHTE BBIMIOJHEHUS PACCTOSTHUE MEXKITY
BCEMH  3aKPBIBAIOIIMMHU  OJJIEMEHTAMH MOXeT OBbITb  pasauuHbIM. Takum  0o0paszom,
MHOKECTBEHHbBIE 3aKPBIBAIOLIUE 3JIEMEHTbI MOTYT 00pPa30BbIBATh CUCTEMY BOKPYT LIEHTPAIbHON
ocu. B yacTHOCTH, 3Ta cHUCTEMAa MOXET COOTBETCTBOBATH CHUCTEME 3aKPBIBAIOIIUX 3JIEMEHTOB
HETIOABIDKHOTO CPEACTBA, TaK YTO B mepBoM mnojoxeHnd (Pur.12) MHOKECTBEHHbBIE
MHOTOYTOJIbHBIE ~ OTBEPCTHsSI ~ MOIABHJKHOTO  CPEACTBA  MOTYT  OBbITh  COBMEIIEHBI  C
MHO>KE€CTBEHHBIMH MHOT'OYTOJIbHBIMU OTBEPCTUSAMU C Pa3AeNUTENSIMU HEMOJBUKHOTO CPEICTBA,
a BO BTOpOM mojoxkeHnu (Pur.13) MHOKECTBEHHBIE 3aKPBIBAIOIINE 3JIEMEHTBI C OTBEPCTUSIMH
MOJBIJKHOTO CPEICTBA MOTYT OBbITh COBMEINEHBI C MHOXECTBEHHBIMH MHOTOYTOJbHBIMH
OTBEPCTHSIMH € pasfeNUTeNsiIMM  HEMOJBWKHOTO  CpeAcTBa. XOTd Ha  4YepTeax
NPOWJTIOCTPUPOBAHBI YKa3aHHbBIE NIEPBOE U BTOPOE MOJIOKEHUS, MEXKAY YKa3aHHBIMHU MEPBBIM U
BTOPBIM TOJIOKEHUSIMUA MOTYT OBITh 0O€CIIeueHbl TPEThE, YETBEPTOE U APYTHe MOJNOKEHHS. DTH
JOTIOJTHUTENbHbBIE TOJOXKEHNUS MOTYT OO€CHeYMBaTh YaCTHYHOE OTKPBIBAHHE OTKPBIBAIOLINX
3JIEMEHTOB U MOTYT UCIOJb30BATBCS Al U3MEHEHUs MOTOKA, MPOXOSALIEro uepes3 KJanaHHbIN
y3€lL.

[0043] B BapuanTe BbimosHeHHs Ha Pur.10-13 HemoxBMKHOE M MOJBHXKHOE CPENCTBA
MOTYT TPENCTaBNIsATh COOOW JBa IUCKAa C YIJIOBBIM cMmemeHnem 360° ¢ pa3geneHHeM Ha
KOJINYECTBO MHOTOYTOJbHBIX OTBEPCTHI C pa3AeUTENSIMH, KOTOPble MOTYT OBITh CABHHYTHI
apyr mo apyry ans OnmokuwpoBanus mnpuOmmsurenbHo 100% moTOKa, MPOXONINEro Yepes
HETOABUKHOE CPEACTBO. B 4acTHOCTH, MOBOPOT JIt0OOro M3 TUCKOB Ha 360° ¢ pa3meneHueM Ha
KOJINYECTBO MHOTOYTOJIbHBIX OTBEPCTUH C pa3IeNUTeNsIMA  OOECHEeYUT, COOTBETCTBEHHO,
3aKpbIBAHHE WJIM OTKPBIBAHUE KJIAMAHHOTO y3sa. B pesynbraTe, paboTa KJIamaHHOTO y3J1a MOXKET
ObITh OOecreueHa C MOMOIIBI0 MEXaHH3Ma CKOJBKEHHUs W MOTpeOyeT O4YeHb MaJjioro yCHIIHS
aktuBauuu. Kpome TOro, OTCYTCTBYIOT MOMEHTBHI CHMJIbI WJIM CHJIBbI a3pOJAMHAMUYECKOrO
KPYTSIIEro MOMEHTA, TOCKOJIbKY HAarpy3ku cOajJaHCHPOBAHBI MO MOBEPXHOCTH KIIANIAHHOTO
y31a. B yacTHOCTH, HOPMaJIbHOE YCHIIME TEKY4eH Cpeabl MOXKET ObITh MEPEeNaHO OPTOrOHAIBHO
HETIOZIBIDKHOMY cpenctBy. Kpome Toro, mMoker OBITh NOBBbIIEHa OJHOPOJHOCTH TOTOKAa Ha
BBIIIYCKE, C YMEHBIIEHUEM BBICOKOCKOPOCTHOIO TIIOTOKa TEKydel Cpenbl U CHUXKEHHEM
00pa3oBaHUsI TEMIIEPATYPHBIX OYAaroB B TEKyueil cperne.

[0044] B onHoM wmiu Oojiee BapuaHTaX BBIMOJHEHUS MPEIJIOKEH KIIAIMaHHbIA y3el,
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KOTOPBII MOXET COAEp)KaThb HEMOABI)KHOE CPENCTBO, KOTOPOE MOXKET OBbITh BBIOJHEHO C
BO3MOXKHOCTBIO COEIUHEHHUS C TPYyOONpOBOAOM IJIsI TeKy4deil cpeapl BHYTPU YKa3aHHOTO
TpyOOmpoBOAa, MNPH 3TOM HEMOABU)KHOE CPEACTBO MOXKET COAEp)KaTh MHOXKECTBEHHBIE
OTKPBIBAIOLIME 3JIEMEHTBI, OIPAHUYMBAIOIIME OTBEPCTHUS, IJII MPOXOXKACHUE TEKy4del Cperbl
gyepe3 oTU oTBepcTus. KnanmanHbll y3en Takke MOXET COAepKaTb MOJABUXKHOE CPEACTBO,
cozepkallee MHOXKECTBEHHBIE 3aKpbIBAIOIINME 3JIEMEHTBl, COOTBETCTBYIOLIME YKAa3aHHBIM
OTBEPCTHUSIM, TpPHYEM KKABIH 3aKPBIBAOLIUI  3JIEMEHT MOXKET OBITh BBINOJHEH C
BO3MOJKHOCTBK) MEPEMELIEHUsI CO CKOJBKEHHEM [JIsi KOHTAaKkTa C COOTBETCTBYIOIIUM
OTBEPCTHEM, YTOOBI YMEHBLIUTH UJIH MEPEKPHITH IIOTOK TEKyUYeH Cpenbl Yepe3 COOTBETCTBYIOLIEE
OTBEPCTHE, NMPU 3TOM 3aKPBIBAIOIIUI 3JIEMEHT BBINOJHEH C BO3MOKHOCTBIO PaCHpeneIeHUs
YCHJIMS TEKY4YeH CpeAbl 0 NOBEPXHOCTU 3aKPbIBAIOLINX 3JIEMEHTOB.

[0045] Kak BapuaHT, MOABHMXKHOE CPEICTBO MOXKET OBITh BBINOJHEHO C BO3MOKHOCTBIO
MOBOPOTA U3 OTKPBITOrO MOJIOXKEHUSI B 3aKPBITOE MOJIOKEHHE B ONHOW IUIOCKOCTH. B npyrom
BAPUAHTE BBINOJHEHUSI IIOBWKHOE CPEACTBO MOXKET OBbITh BBINOJHEHO C BO3MOXKHOCTBIO
OOKOBOro TepeMeleHNss W3 OTKPBITOrO IOJIOKEHUs B 3aKPBITOE IONIOKeHHe. B eme omHOM
BApUAHTE BBINOJHEHUSI IIOJBIKHOE CPEACTBO MOXKET OBbITh BBINOJHEHO C BO3MOXKHOCTBIO
nepefadyd HOPMaJIbHOIO YCHJIMS TEKy4YeH Cpelbl OPTOrOHAIBHO HEMOABUXKHOMY CPENCTBY.
CornacHo Opyromy acrekTy Kakgoe M3 YKa3aHHBIX OTBEPCTHH MOXKET MMETh AYyrooOpasHyro
bopMy € YaCTHYHBIM INPOXOXKAEHUEM BOKPYI LIEHTPaJbHONH OCH HEMOJBM)KHOIO cpencrtsa. B
Ka4eCTBE aJbTEPHATUBBI, KAXKA0€ U3 YKA3aHHBIX OTBEPCTHI MOXKET NPOXOAUTH PaaMaIbHO OT
LIEHTPaJIbHON OCH HEMOJABMKHOIO CpeACTBA. B Apyrom BapuaHTe BBINOJIHEHHs KJIAaHHBIN y3€
TaK)X€ MOXKET COAEPkKATh MEXAHU3M CKOJBbKEHMsI, TPUCOEANHEHHBIN K NMOABUXXHOMY CPENCTBY,
KOTOPBIF MOKET OBbITh BBIMOJIHEH C BO3MOKHOCTBIO NMEPEMEIICHUs] MOABIKHOTO CPEICTBa U3
NIEPBOrO MOJIOKEHUs BO BTOPOE MOJIOKEHHE NTPU IPUBEAEHUH B AEHCTBUE BPYYHYIO.

[0046] B omHOM mun Oojiee BapHaHTAaX BBIMTOJHEHMS MPEAJIOKEH y3eJ, KOTOPBIH MOXKET
COMEP/KAaTh HEMOJBMIKHOE CPENCTBO, BBINOJHEHHOE € BO3MOXKHOCTBI) COCOUHEHHs C
TpyOONPOBOAOM BHYTPH YKa3aHHOrO TPyOONpOBOAAa W HMEIOLIEe CUCTEMY OTBEPCTHH IS
MIPOXOKICHUsl MOTOKA TEKy4del Cpenbl 4epe3 YKa3aHHble OTBEPCTHUS, U MOABUXKHOE CPEACTBO,
UMEIoIee CUCTEMY OTBEPCTHH, COOTBETCTBYIOIIYK) CHCTEME OTBEPCTUH HEMNOABUXKHOIO
CpPenCTBa, MPUYEM IOABUKHOE CPEICTBO BBINOJHEHO C BO3MOXKHOCTBIO MEPEMEILNECHUS W3
NEPBOr0 MOJIOKEHMs, B KOTOPOM CHCTEMAa OTBEPCTUM IMOABUXKHOIO CPEACTBA COOTBETCTBYET
CHCTEME OTBEPCTHH HETMOABIDKHOIO CPEACTBA, JJIsl 00ECIeueHUs] MPOXOXKIEHUS TeKyuel cperibl
4Yepe3 CUCTEMY OTBEPCTHH HEMOABMIKHOIO CPEACTBA, BO BTOPOE IMOJIOKEHUE, B KOTOPOM CUCTEMA

OTBepCTI/II\/’I MNOABMYKHOI'O CPE€ACTBA COOTBETCTBYECT CUCTEME OTBepCTI/Iﬁ HEMOABUKHOI'O CPpEACTBA,
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IUTsl IPEAOTBPALLEHHs] IPOXOXKACHHST TEKYUEH Cpelbl 4epe3 CUCTEMY OTBEPCTHH HEMOABHKHOIO
CpEenCTBa.

[0047] Kak BapuaHT, B VyKa3aHHOM II€pBOM TIIOJOKEHHMH CUCTEMAa OTBEPCTUH
HETIOJBIDKHOTO CPEICTBA MOXKET OBITh COBMEINEHa C CHUCTEMOW OTBEPCTUH ITOABHUIKHOTO
cpeacrea. B onHOM BapuaHTe BBINOJIHEHUS CHUCTEMAa OTBEPCTHI HEMOABUXKHOIO CPEACTBA
UJEHTUYHA CUCTEME OTBEPCTHIl MOJABMIKHOIO CPeACTBA. B ele 0qHOM BapuaHTe BBIOJIHEHUS
TeKy4asi Cpefia MPencTaBisieT cOOOH MO MeHbINeH Mepe OJHO W3 BOJBI, Mapa WM BBIXJIOMHOTO
raza. CorjacHO OJHOMY acCHeKTy CHCTe€Ma OTBEPCTUH MOJIBMIKHOTO CPEACTBA MOXET BKJIIOYATh
OTBEPCTHsI, KOTOpbIE NMPOXOAAT PAAMAIBHO OT LEHTPAJIbHOW OCH MOJABMXKHOIO cpencrsa. B
OIHOM BapHAHTE BBINOJIHEHUS y3€] TAKXKE MOXKET COAEP>KaTb MEXAHU3M CKOJIbKEHHUsI, KOTOPbII
MOXET OBITb MPHUCOCOUHEH K TMOABH)KHOMY CpPEACTBY U BBINOJIHEH C BO3MOYKHOCTBIO
nepeMeIleHys MOJBUKHOIO CPECTBA U3 YKA3aHHOIO MEPBOrO MOJOXKEHUS B YKa3aHHOE BTOPOE
NOJIOXKEHNE TPU aKTHUBALMHM BPY4YHYIO. B OgHOM mpuMmepe y3en MOXKET NPEeACTaBIsATH COOOM
KJIANIAH PELUPKYJISILIUY BBIXJIOMHBIX Fa30B.

[0048] B ogHOM BapuaHTE BBITIOJHEHHUS] HEMTOABUKHOE CPEICTBO U MOABUKHOE CPENICTBO B
YKa3aHHOM NEPBOM IOJIOKEHUU MOTYT OJOKHpoBaTh MeHee S0% Tekyuel cpenbl, MpoTeKaroen
1o TpyOonpoBoay, a B YKa3aHHOM BTOPOM IOJIOKEHUH YKa3aHHbIE CPEICTBA MOTYT OJIOKUPOBATh
1o MeHbInel mepe 99% Tekydel cpensl, mpoTekaroiieii mo Tpydonposoay. Kak Bapuant, koraa
MOABIKHOE CPEACTBO MEPEMEINAETCS B TPETHE MOJIOKEHUE, HAXOMSIIEeCs MEXIY yKa3aHHbIMU
HePBBIM U BTOPBIM IOJIOXKEHUSIMH, Onokupyercs Oonee 50% Tekydell cpenpl, MpoTeKaroIueil mo
TpyOOIpoBOAY, U B TO ke BpeMsi MeHee 99% TeKyueil cpelipl, MPOTeKaoLel o TpyoonpoBony.

[0049] B omHoMm wunu Ooyiee BapUaHTAX BBIMOJHEHUS MPENJIOKEH KJIAMaHHBIA Y3ell,
KOTOPBIN MOXET COZAEP:KaTb HETOABUKHOE CPENCTBO, COAEPIKALEe MHOXKECTBO OTKPBIBAOLIUX
3JIEMEHTOB, OTPAHUYMBAIOIINX MHOKECTBO OTBEPCTHUH, BBIMOJIHEHHBIX BOKPYT LIEHTPAJIBHONU OCH
HEMOJBW)XHOIO CPEACTBA, AJIs IMPOXOXKIECHUs TEKydel Cpefpl uepe3 yKa3aHHbIE OTBEPCTHs, U
MOABW)KHOE CPEACTBO, COAEPKALlee MHOKECTBO 3aKPBIBAKOIINX 3JIEMEHTOB, COOTBETCTBYIOLIUX
OTBEPCTHUsIM, IPU 3TOM KAXKIABIA 3aKPBIBAIOLIUN 3JIEMEHT BBINOJHEH C BO3MOXKHOCTBIO
COBMEULIEHUs] C OTBEPCTUSIMU HEMOABUXKHOIO CPEACTBA B MEPBOM MOJOXEHHH, INPUYEM
HEMOJBW)XHOE CPEACTBO COAEPKUT MHOKECTBO 3aKPBIBAKOIINX 3JIEMEHTOB, KOTOPbIE BBITIOJIHEHbI
MEXAYy OTBEPCTHSMHU HEIMOIBIIKHOTO CpPEACTBA, INMPH 3TOM 3a c4YeT pasMepa U (POpMbl
3aKpBIBAIOIINE 3JIEMEHTHI OOECIEUMBAIOT MMEPEKPBITHE OTBEPCTUH HEMOJBHUIKHOTO CPEICTBA,
KOI'Z1a MOABWKHOE CPEACTBO HAXOAUTCSI BO BTOPOM IMOJIOKEHUU.

[0050] Kak BapuaHT, 3aKpBIBAIOLINE 3JIEMEHTHI MOTYT OBITh BBIIIOJHEHBI C BO3MOKHOCTBIO

NMOBOPOTAa U3 YKA3aHHOI'O IMEPBOIr0 IMOJIOKEHHUSA B YKA3dHHOC BTOPOC IMOJIOKCHHUE B OOKOBOM
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HANpaBJIeHUH B OXHON IJIOCKOCTU. B OMHOM BapuaHTe BBIMOJHEHHS Ka)XX0€ OTBEPCTHE
HETIOZIBIDKHOTO  CPEACTBA MOXKET HMETh AyrooOpasHyr ¢GopMy, MPOXOAALIYI0 BOKPYT
LIEHTPAJIbHON OCH HETIOJIBIKHOTO CpeAcTBa. B ApyroM BapuaHTe BBITIOJIHEHUS KJIANIAHHBIN y3€
MOXET COJEep)KaTb MEXAHU3M CKOJIb)KEHUS, NPHUCOEIUHEHHbIH K IOABWKHOMY CPEICTBY H
BBINOJIHEHHBII ¢ BO3MOXKHOCTBIO NIEpEMELeHHs] MTOJBUKHOIO CPEJICTBA U3 YKA3aHHOIO NEPBOTo
MIOJIOXKEHHUS B YKa3aHHOE BTOPOE TOJIOKEHUE TIPU aKTHBALIUN BPYYHYIO.

[0051] Yka3aHue 1 MOBTOPHOE yKa3aHUE HA SJIEMEHT B €AMHCTBEHHOM YHCJIE€ BKIFOYAET U
MHOKECTBEHHOE YHCJIO, €CNIU TNpsAMO He yKazaHo uHoe. ClioBa «BO3MOJKHBIN» MM «KaK
BapUAHT» O3HAYAIOT, YTO YKAa3aHHOE MOCJIEe HHUX OOCTOSTENIbCTBO WM YCIOBHE MOXKET OBITh
00eCIeYeHo TN MOKET OTCYTCTBOBATD, IIPHU 3TOM OITUCAHUE MOKET BKJIFOYATh BAPHAHTHI, KOTJA
Takoe OOCTOSITENIbCTBO OOECIEYeHO, W BapUAHTBl, B KOTOPBIX OHO OTCYTCTBYET.
[TpubnusurenbHble  (GOPMYJTUPOBKH, HCIOJNB3yEMble B TEKCTE OMNUCAHUS U (HOPMYJIBI
n300peTeHHst, MOTYT ObITh TPUMEHEHBI ISl BO3MOJKHOCTH H3MEHEHUS JIF00OT0 KOJIMYECTBEHHOTO
YKa3aHMUsI, KOTOPOE MOXKET ObIThb W3MEHEHO IOMyCTUMBIM 00pa3oM Oe3 u3MeHeHus 0a30BOH
($yHKLIMH, C KOTOPOH OHO MOKET OBbITh CBsi3aHO. TakuMm 00pa3oM, BEIWYHMHA, YKa3aHHAs C
MOMOIIBI TAKUX CJIOB, KaK «OKOJIOY», IO CYLIECTBY» M «IPUOJH3UTEIBHO», MOXET OBbITh He
OrpaHMYEHA YKa3aHWEM TOYHOIO 3HadeHUs. B 1o MeHbImell Mepe HEKOTOPBIX Ciydasx
npubnusuTenpHble  (GOPMYJIHPOBKH MOTYT COOTBETCTBOBATH TOYHOCTH HMHCTPYMEHTA MJIs
U3MEPEeHUs] TAKOH BEIWYMHBI. 31€Ch, a TAKXKE B TEKCTE OMUCAHHS U (POPMyJbl M300peTeHwHs,
IPaHULIBl AMATa30Ha MOTYT ObITh OOBEIUHEHBI W/WJIM B3aUMO3AaMEHEHBI, TIPU 3TOM YKa3aHHBIE
AMANa30Hbl MOTYT OBbITh ONPEAEJIEHBI 1 BKJIIOYAIOT BCE BXOSINNE B HUX ITOJAHAINIA30HbL, €CIIN He
UMEEeTCs] BBUIY WJIH HE YKA3aHO UHOE.

[0052] B naHHOM OMHMCAHWH HCIOJB30BAHBI MPHUMEPHI IJII PACCMOTPEHUS BAPUAHTOB
BBITTOJIHEHHSI, BKIIFOYAsi MPENNOUTUTEIbHBI BAPUAHT, YTO TMO3BOJSIET CHELHMATIHCTY B JaHHOH
00JIACTH TEXHUKHU PEaM30BaTh BAPUAHTHI BBITIOJHEHUS, BKIIFOYask U3TOTOBJICHUE H IPUMEHEHUE
TOOBIX YCTPOWCTB MJIM CHUCTEM M OCYLIECTBJIEHHE JIOOBIX TNPEIyCMOTPEHHBIX CIOCOOOB.
dopmyna n300peTeHHst onpenenseT oObeM OXpaHbl H300PETEHHs U MOKET BKJIOYATh JAPYTHE
NPUMEPBI, KOTOPblE BOSHUKHYT y CHELHAJIHCTOB B JAHHOW 0ONacTH TeXHWKH. Takue npyrue
npUMepbl BXOAAT B 00BbeM (GOpMyJbl H300pPETEHUs, €CIIM OHH COAEPIKAaT KOHCTPYKTHUBHBIC
3JIEMEHTBI, KOTOPBIE HE OTJIMYAIOTCS OT TOYHBIX YKa3aHWH B Gopmysie M300pETeHHs], WIH eCIn
OHU COIEpXKAaT SKBHBAJEHTHbIE KOHCTPYKTHUBHBIE 3JIEMEHTBI, HMEIOINUE HECYIECTBEHHBIE

OTJIMYUSI OT TOYHBIX YKa3aHUH B (opMyJsie H300peTeHusl.



N3MEHEHHAS ®OPMYVYJIA U30BPETEHUA

1. Knanansblil y3ei, coaepKaliui:

HEIIOABUIKHOC CpEACTBO, BBIITOJIHECHHOC C BO3MOXXHOCTBIO MPUCOCAUHECHUA K
TPyOOIIPOBOAY AJISl TEKy4ell Cpelbl BHYTPU YKa3aHHOrO TPyOOIpOBOAa M MMEIOIee MHOXKECTBO
OTKPBIBAIOLIUX 3JIEMEHTOB, OIPAHUYMBAIOIINX OTBEPCTHUS IS MPOXOXKACHUS MOTOKA TEKydeu
Cpenbl Yepe3 yKa3aHHbIE OTBEPCTHS U

MOJBIKHOE  CPENCTBO,  COnaepikalee  MHOMKECTBO  3aKpPbIBAIOLIMX  3JIEMEHTOB,
COOTBETCTBYHOIIMX YKa3aHHBIM OTBECPCTHUAM, IIPH 5TOM Ka)I(I[beI SaKpblBaIOLLII/Iﬁ 3JIEMEHT
BBITIOJIHEH Cc BO3MOKHOCTBIO NEPEMCIICHUA cO CKOJIBJKECHHUEM JJIA KOHTAaKTa C
COOTBETCTBYHOIIMM OTBEPCTUEM AJIsI YMCHBIICHUS WU MPEAOTBPALLCHWA [TOTOKA TeKleeﬁ CpeAbI
4yepe3 COOTBETCTBYIOIIEE OTBEPCTHE, TNPUYEM 3aKPBbIBAIOIIHMI 3JIEMEHT BBIMIOJHEH C
BO3MOJKHOCTBK) PAaCHpeAesieHUs] YCWJIHS TEeKydel Cpelabl IO IOBEPXHOCTU 3aKPbIBAKOLINX

JJIEMCHTOB.

2. Knanannslii y3en 1o 1. 1, B KOTOpOM MOABUKHOE CPEACTBO BBINOJIHEHO C BO3MOKHOCTBIO

MOBOPOTA U3 OTKPBITOT'O MOJIOKEHUA B 3aKPbITOC MOJIOXKECHUEC B OI[HOI\/'I IIJIOCKOCTH.

3. Knamanseli y3en no mn.l, AONOJIHUTENBHO COAEPXKAIIMM MEXAHU3M CKOJIbKEHHS,
MIPUCOEIUHEHHBIN K MOABUXXHOMY CPEICTBY W BBINOJHEHHBI C BO3MOYKHOCTBIO MEPEMEILEHHUs

MNOABHMKHOI'O CPEACTBA U3 MIEPBOIr0 MOJIOKCHHA BO BTOPOC IMOJIOXKCHUEC MMPU aKTUBALIUU BPYYHYIO.

4. Y3en, cogep raiuii:

HETIOJIBM)KHOE CPEJICTBO, BBIMOJHEHHOE C BO3MOXKHOCTBIO COEAMHEHHUsS C TPyOOIpPOBOIOM
BHYTPU YKa3aHHOTO TPyOONpPOBOJA U MMEIOLIee CUCTEMY OTBEPCTUH JUIsl MPOXOXKIEHHS TOTOKA
TeKy4el Cpenbl uepe3 yKasaHHbIe OTBEPCTHS, U

MOJBM)KHOE CPEACTBO, HMEIOIIEee CHCTEMY OTBEPCTHUH, COOTBETCTBYIOINYIO CHUCTEME
OTBEPCTHI HEMOJBMXKHOTO CPEACTBA, MPU OSTOM TOJABUMKHOE CPEACTBO BBIMOJHEHO C
BO3MOJXKHOCTBIO TICPEMECIICHUA HW3 TMEPBOr0 IMOJOXKEHUA, B KOTOPOM CHUCTEMA OTBepCTI/Iﬁ
MOJIBIKHOTO CPENICTBA COOTBETCTBYET CHCTEME OTBEPCTHUH HETMOABHKHOTO CpPEICTBA C
ofecrieueHneM BO3MOXKHOCTH TIPOXOXACHUS TEKy4el Cpeapl 4Yepe3 CHCTEMY OTBEPCTHI
HETIOJBUKHOTO CPENICTBA, BO BTOPOE IMOJIOKEHHE, B KOTOPOM CHUCTEMa OTBEPCTUI MOJBIKHOTO
CPEACTBa COOTBETCTBYET CHCTEME OTBEPCTHUH HEMOIBMYKHOTO CPENCTBA C MPEAOTBPALICHUEM

IIPOXOXKACHUS TEKyUel Cpeibl Yepe3 CUCTEMY OTBEPCTUI HEMOJBUKHOTO CPENICTBA.

5. V3en nmo m4, B KOTOPOM B YKa3aHHOM IE€PBOM IIOJIOKEHUU CHCTEMa OTBEpPCTUH

HEMOABUKHOI'O CPE€ACTBA COBMCEIICHA C CUCTEMOI OTBepCTI/IfI NOABUIKHOTI'O CPEACTBA.

3AMEHAIOIIMNI JTUCT
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