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CUCTEMA OTBOPA MOIIIHOCTH, ITPEJJHASHAYEHHA A JIJIA1 BOJIHOBOI'O
SHEPTETUYECKOI'O YCTPOMCTBA

OBJIACTh TEXHUKHU

H306peTeHI/Ie OTHOCHUTCS K BOJTHOBBIM SHEPTCTUUCCKHUM yCTpOfICTBaM OJ11 U3BJICUCHUA
SHEPIrvuu U3 BOJIH Ha BOI[HOI>'I MOBEPXHOCTH, B YaCTHOCTU TaKOM KaK OK€aHCKasl, O3€pHas
win Jiro0ast Ipyrast BOJHAs TOBEPXHOCTb, HA KOTOPOH BOJIHBI CO3AAOTCS] BETPOM HITH IPY-
T'MMHU aTMOC(EPHBIMU BO3IEHCTBHSIMU.

H3o00pereHne Tak:ke OTHOCUTCS K BOJTHOBOH SHEPTETUYECKON CUCTEME, BKITFOUAOIIEH
BOJIHOBOE SHEPreTHYECKOe YCTPOICTBO, a TAK)KE K CIIOCO0Y MU3BIICUEHHs SHEPTHH U3 BOJTH

Ha BOJE.

MPEATTIOCBIJIKU I CO3JAHMA U30BPETEHUA

B teuenne MHOTUX JIeT 0co00€ BHUMAaHHUE YAEISIETCS IKOJIOTHUECKH YUCTBIM CITocobam
reHepalnuy 3Hepruy, B YaCTHOCTU MyTeM H3BJIEUEHUs] SHEPTUH BETPa U BOAHBIX BOJIH.

B npoTuBONONOKHOCTE PaCpOCTPAHEHHOMY MHEHUIO, ABM)KEHNE BOJIbI, BOSHUKAOLIIEE
13-3a BOJIH, IBJISIETCS HE BEPTUKAJIbHBIM, & CKOpEEe KPYTOBbIM, BKJIFOYAIOIIUM FOPU30H-
TaJBHYIO M BEPTUKAJIBHYIO KOMIOHEHTY. Takum o0pa3om, norpy>keHHast BEpTUKAIbHAS
IJIACTUHA U MOTPY’KEHHAsl TOPU30HTANIbHASA [UIACTHHA TIOABEPraroTCs AEHCTBUIO CUIT CXOA-
HOU BEJIMYMHBI U, TAKIM 00pa30M, B paBHOH Mepe MOAXOIAT JJIsl U3BJICUEHUS SHEPTHH
BOJIHBIX BOJIH.

BoNBIIMHCTBO U3 U3BECTHBIX CIIOCOOOB U CHCTEM ISl TeHEPALIUU SHEPTHH BOIHBIX BOJH
OCHOBAHBI Ha CNIOCO0aX MCIOJIB30BAHUS BEPTUKAIBHOTO JBH)KEHUS] BOAHBIX BOJH, T.€., Ta-
KM€ CHCTEMbI 00OPYAOBaHbI MOILIABKOBBIMH 3 (HEeKTOpaMu, NCIIOIB3YIOLIMMH Pa3HOCTh
BBICOT MEXIy IpeOHEM U BIaJUHON BOJHBI.

Hanpumep, B nokymente US 870706 onucaHo yCcTpoOHCTBO, BKIJIIOUAIOLIEe HECKOIbKO MO-
TUTABKOBBIX 3(PPEeKTOPOB, KOTOPBIE ABIKYTCS BBEPX M BHU3, CIIEAYS] HI3MEHEHHUSIM YPOBHS
BOJIHOM MOBEPXHOCTH, M 3TO JIBHXKEHHE UCTIONb3YETCS Il paOOThI ABUTATEIIS.

ITonoGHast 3T0i cHCTEMa, KOTOPast UCIIONB3YeTCs B KAUeCTBE BOJHOTO HACOCA, PACKPHITA B
nokymente EP 1 045 138 B ¢popme ycTaHOBKH [T EPEKAYKH BOABI. Y CTAHOBKA BKJIFOYAET
NOTIIIABKOBBIH 3 (HeKTOp, KOTOPBIH BbI3BIBAET PAOOTY CHCTEMBI IIMIMHPA/TIOPIIHS C IBY-

M HpOTPIBOI[efICTBy}OLL[I/IMH KaMeEpaMun BcaCbIBaHI/Iﬂ/HaFHeTaHI/Iﬂ, Kaxkaast U3 KOTOPbIX



OCHAIIIEHA BCACHIBAIOIIEH TPYOO, KOTOpasi BTSTUBAET MOPCKYIO BOAY, M MOJAIOIIEH TPY-
00, KOTOpas MOJAET MePeKaYNBAEMYIO BOAY MOTPEOUTEITIO.

Hpyrue npumeps! packprIThl B naTeHTe CIITA Ne 4698969 u narenre CIIIA Ne 4931662,
KOTOpBIe 00a BKIIFOYAIOT YCTPOHCTBA C OJHUM MIJIM HECKOJIBKUMH IMOTLIABKOBBIMH 3 (hek-
TOpPaMH, JBMKYIIUMHCS BMECTE C BOJJTHAMH MEKIy rpeOHEM U BIIAAMHON M 3TUM H3BJIEKA-
FOLIMH SHEPTHIO.

Y pOBEHb TEXHUKH TaKK€ BKJIFOYAET U3BECTHBIE CUCTEMBI, B KOTOPBIX TOPU30OHTAIIbHAS
KOMIIOHEHTA YHEPTUHN BOJHBI HCIIOJIB3YETCS AJIST M3BJICUEHHS SHEPTUU.

Onun npumep MoxkHO HaiiTu B mateHTe CLIIA Ne 875950, B KOTOpOM HEKOTOPOE YUCTIO
3¢ eKTOPOB BBIHYKIEHHO ABIKYTCS BIEPEA U Ha3aa U3-3a TOPU3OHTAIBHON KOMITOHEHTHI
LUPKYJSILUOHHOTO BWXeHUs BOJH. D dexropsl B marente CIIIA Ne 875950 e moryT
cBOOOIIHO KOIEeOAThCs, TIOCKOJIBKY UX IBIKEHHUE AMOPTHU3UPYETCS OJHUM T HECKOJIb-
KMMU TUAPABIMYECKUMH TUTYH)KEPAMHU, KOTOPBIE HATHETAIOT MOPCKYIO BOIY IOJ AaBJIEHH-
€M B KOJUIEKTOPHYIO TPyOy BCIIEACTBHE BBIHYKIEHHOTO ABMKEHHS 3 (HeKkTopoB. ITa KO-
JeKTOpHas TpyOa BeneT Ha TYPOMHHYIO CTAHLMIO, TI€ MOPCKasl BOJA MO JABJICHUEM HC-
NOJIb3yeTCs 1S paboThl TYPOUH.

Eme onuH npuMep MCMONB30BaHHS TOPH30HTAIBHONW KOMIIOHEHTBI BOJIH OITUCAH B JAOKY-
meHTe WO 98/17911, packpriBaroineM 3JeKTPUUYEeCKUl MOPCKOI reHepaTop, BKJIFOYato-
I KOJIEeOTIOIYOCS 3aABIKKY € 3 dexTopoM B hopme TIIOCKOM MPsSMOYTOIbHOM TO-
BEPXHOCTH, PACIIOJIOKEHHBIM BEPTHKAIBHO OTHOCUTEIBHO BOJIH, YTOOBI U3BJIEKATH YHEP-
rut0. D exTop 3aKkperuieH mapHupaMu Ha JHE MOPSL.

Kpowme Toro, B matenre CIIIA Ne 8484965 onmcaHo ycTpoicTBO 1151 Tpeobpa3oBaHus
SHEPTHH OKEAHCKHUX BOJH C UCIOJIb30BAHUEM FOPU30HTAIBHON KOMITOHEHTHI ABHKEHHH
BOJIH. Y CTPOICTBO BKJIFOHAET MO MEHbINEH Mepe OHY MPOAOJITOBATYIO OMOPHYIO KOH-
CTPYKLHIO ¥ TPU WK OOJNbIIE CAMOCTOSATENBHO ABMKYIIUXCA MOAYJIs 3 ekTopa, Kak-
IBIA U3 KOTOPBIX BKIIOUYAET 3P (PEKTOp, BBIHYKICHHO ABIIKYLIUICS BIIEpe 1 Ha3a MO
nericrBueM BoJH. Cuctema oTOOpa SHEPTHH, MPUKPEIUICHHAS] K OTIOPHOW KOHCTPYKLUHU U K
s ekTopy, NoayvaeT F3HEPTUIO U3-3a IBIKEHUS 3PPEeKTOpa OTHOCUTEIBHO OMOPHOH KOH-
CTPYKLMH, CO3/IAOLIETO MOJIE3HYIO SHEPTUI0, KOTOPask MOXKET UMETh (POPMY KUIKOCTH
NIOJ] IABJICHUEM, CMECH JKUIKOCTEH IM0J] IaBJICHUEM HJIH SJIEKTPUUECKON SHEPTUH.

A dexrop, onmucannsiii B matenre CIIA Ne 8484965, umeer nuiub OrpaHIYEHHYIO TITHHY

Xo4a, MpuieMm AJIMHA XOoAa ONpPEeACTIACTC INMaBHBIM o6pa30M MaKCHUMAJbHBIM XOO0M CH-



cTeMbl 0TOOpa SHeprun. MakcuMabHasl IJIMHA XOa CUCTeMbl OTOOpa MOLHOCTH TpeJ-
cTaBjsieT cOO0H KOMIPOMHICC MEXKAY HEOOXOIUMOCTBIO M SKOHOMHUEH. J{J1sl onTUMabHON
MIPOU3BOIUTENHOCTH MaKCUMAJIBHBIN X0 TOJKEH ObITh OOJIbIIE CaMOT0 OOJIBIIOTO,
OKHIAEMOTr0 BO BpeMsi Skcmutyarauuu. OqHako, yem OoJiblle JIMHA X0/a, TeM TsKesee 1
noposke Oyaer cuctema. CrienoBaTesibHO, JJIMHA XOAa Bcerna OyaeT KOMIPOMHCCOM M-
Iy CTOMMOCTBIO M IPAKTHYHOCTBIO.

[1pu uCoNB30BAHUM YCTPOMCTB ISl U3BJICYEHUS SHEPTUH U3 TOPHU3OHTAIBHON KOMITOHEH-
ThI BOJTHOBOTO JIBKSHHS TEXHUUECKasl MpodjIieMa 3akjrodaercs B Apetide 3¢ pexTopos.
HeperynspHbie BOJHBI HE CHMMETPHYHBI, CJIEIOBATEIbHO Opei], T.€., MOCIeA0BaTEIbHO
cMetieHne 3 QexTopa 13 ero LEHTPATHLHOIO MOJIOKEHHsI B HAPABJICHUH OJHOTO U3 €ro
KPalHUX MOJIOKEHUH, Oy1eT MPOUCXOAUTD BO BPEMsl SKCIUTyaTaLUH. ITO KPYIHAS TEXHO-
Joruveckas npodyiemMa, mocKoibKy 3PPeKTop, yke CMEIIEeHHbII K OMHOMY KOHIY MaKCH-
MaJIbHOTO PaCcCTOSTHUS €r0 X0Aa, MOKET MPOMTH TOJIbKO HEMHOTO AaJIbILIe U JOCTHUTHET
KOHLIA JUTHHBI Xx01a. [1ocye nocTikeHHs: UM CBOEH MaKCHMaJIbHOM JAJIMHBI X0 BbIpabOTKa
sHepruu npekpamaercs. Kpome toro, eciiu cBoOOonHbIH X0 3¢ dekropa OyneT 3abmoKkupo-
BaH, Ha 3QdeKTope MOTyT pa3BUTHCs OOJNBIINE CHIIbI U3-3a TPEPBAHHOIO MOTOKA BUIKY-
LIEHCs] BOJIHBI.

J10 HACTOSIIIEro BpeMeHH €AMHCTBEHHOE M3BECTHOE PELIeHHUE IS TIOJTYYeHHUST CaMOLICH-
TPUPYIOILEHCS CUCTEMBI 3aKJIF0YAJIOCh B OCHALICHUH JBIKYLIHXCSI 3P PekTopoB MexaHH-
YECKUMHU IPYKUHAMH, KOTOPbIE PHHYKAAIOT UX BO3BPALIATHCS K LEHTPAJIbHOMY MOJIO-
’KEHHUIO B IEPUOJIbI, KOTZIa HA CUCTEMY He IEeHCTBYeT BOJIHOBAas Harpyska. Takas cucrema,
OZTHAKO, CJIOKHASI U TOPOrOCTOSIIIAsI B PEAU3aLlH, IOCKOJIbKY OHA TpeOyeT, YToObl KOH-
CTPYKIIHS, JOMOJHUTEIBHO K BbIIEPKMBAHUIO BOJHOBBIX CHII, TAKJKE JTOJI’KHA BBIIEPKH-
BaTh BHYTPEHHUE CHUJIbI, BbI3bIBAEMbIE IEHCTBYIOITUMH BO3BPATHBIMHU TPy kuHamu. Kpome
TOTO, YCTAHOBJICHHbBIE MPYKUHBI pa0OTAIOT B MOPCKOH Cpelie C BICOKUM COZEpKAHUEM
XJIopuaa 1 OyyT MOABEPraThbCs MIJUTHOHAMU LIMKJIOB HAMPY3KH, YTO A€JaeT UX YSI3BH-
MBIMH J|JIs1 YCTAJOCTHOTO Pa3pyLleHHS.

Takum 00Opa3oM, CyLIeCTBYeT CPOUHAsS TEXHOJOrHYeCKasi IOTPEOHOCTh B MPOCTOM H JIer-
KOM B peayu3aluu crnocode, KOTopblii AeaeT 3G PekTopbl CAMOLIEHTPUPYIOLIUMHUCS, STUM
obecreunBasi ONTUMAIbHYIO BbIPAOOTKY SHEPTUH M OTCYTCTBUE OOJBIINX HAIPY30K HA CH-

CTEME, BbI3BIBACMBIX HEXKETATCIbHBIMU CUJIAMH TOPMOXKCHUS.



IEJIb U3OBPETEHUA

Lenp n300peTeHnst 3aKIF0YAETCS] B TOM, YTOOBI ITPECTABHTD BOJIHOBOE SHEPTETHIECKOE
YCTPOMUCTBO, KOTOPOE MOXKET U3BJIEKATb S3HEPTUI0 U3 TOPU3OHTAIbHOW KOMIIOHEHTHI BOA-
HBIX BOJIH, IPH 3TOM CHUCTEMa OTOOPA SHEPTUH UMEET BBICOKHH 3arac MPOYHOCTH OT I10-
BPEKACHUS MIPU BBICOKUX BOJIHAX, TIOCKOJIBKY 3((PEKTOPhI CAMOLIEHTPHUPYIOIIUECS, YTO
CHIDKAET BEPOSATHOCTh MPUHYAUTENBHOTO IBIKEHUS 3PPEKTOPOB B MOJIOKEHHUS 32 Ipefie-

JIJaMU UX PaCUYE€THOrO OrpaHuvCHUs.

PACKPBITUE U30OBPETEHUA
B onHOM acriekTe HacTosLIee H300pETeHHe OTHOCHTCS K BOJIHOBOMY SHEPTE€THUYECKOMY
YCTpOfICTBy AJIsL U3BJICUCHUS SHEPTUU U3 BOAHBIX BOJIH, IPUYEM BOJIHOBOC SHEPIE€THUYC-
CKO€ YCTPOMCTBO BKJIFOYAET:
- TIO CYLLECTBY HEMOABUKHBIN 3JIEMEHT,
- mpudeM 3¢ HeKTop MPSMO HITH KOCBEHHO COEIUHEH C MO CYIIECTBY HEMOABUKHBIM dJIe-
MECHTOM U BBIITOJHCH Tak, LITO6I:;I NnepeMeIaTbCsa OTHOCUTEIIBHO IO CYIIECTBY HEMOABUK-
HOTO 3JIeMeHTa, Korna Ha 3 (eKTop AeCTBYIOT BOJIHOBBIE CHJIbI, TIPH 3TOM
- 3¢)(heKTOp BBIMOIIHEH TaK, YTOOBI IBUTAThCs MApaJUICIbHO JJIMHE OCH TIO CYIIe-
CTBY HETOJABMKHOT'O 3JIEMEHTA OT 33JaHHOTO LIEHTPAJIBHOT'O MOJIOKEHHsI Ha 1O
CYILECTBY HEMOABHIKHOM 3JIEMEHTE B JIFOOOM OHOM M3 JIBYX HAIpaBJICHHIA, PO-
TUBOIIOJIOKHBIX APYT APYTY,
BOJIHOBOE SHEPreTHUECKOe YCTPOHCTBO TAKKe BKJIIOYAET T10 MEHbILEH Mepe 1Ba MHIpaB-
JIMYCCKUX TUIYHXKEPA, NPEANOYTUTEIIBHO PACTIONOXKEHHBIX CUMMETPHUYIHO BOKPYT KaXKA0TO0
s¢pdexropa 11 no AnMHE OCH TO CYIIECTBY HEMOABIKHOIO 3JIEMEHTA 2, IPUYEM 3TH 10
MeEHBbIIEN MEpPE ABA THAPABINYCCKUX TUTYHXKEpPA BKIHOYALOT, Ka)KI[beIZ
- CEeKLIMI0 OCHOBAHUS, TI0 MEHBIIEH Mepe OAHY TPYOHYIO CEKLIUIO U LIEHTPAIbHYIO
CCKIUIO, MPUYIEM LECHTPAJIbHAA CCKLIUA BbIMTOJIHCHA TaK, LITO6I:>I BXOOUTH B TPY6HYI'O
CEKLIUIO U BBIXOOAUTH U3 HEC, U TPY6Ha$I CEKI[sA BBINTOJIHCHA TAK, LITO6I:>I BXOOUTH B
CEKIIMIO OCHOBAHUsI M BBIXOJUTh U3 HEE, U IIPUYEM 3TU CEKL[UH BMECTe (POPMUPYIOT
r€pMETUIHOC TPOCTPAHCTBO, UMCHOIIICE O6’beM, KOTOprfI YMCHBIIACTCA UJINU YBE-
JINYUBAETCS, KOT[A 3TU CEKLIUU BXOIAT B APYT APyra U BBIXOAT APYT U3 Apyra,

COOTBETCTBEHHO,



- BXOJIHO€ OTBEPCTHE, BKIIFOYAIOIIEE KIIamaH, JJIsl BIIyCKa BOIbI B T€PMETU3UPOBAH-
HOE TIPOCTPAHCTBO B THAPABINYECKOM TUTYHXKEPE, KOTIa AJTHHA THIPABIHYECKOTO
TUTYH)KEPa YBEJMUHBAETCS,
- BLIXOJTHOE OTBEPCTHE, BKJIFOUAOIIEe KJIanaH, MpeJHa3HAYe€HHOE JJIsl BBITYCKa BO-
bl TIOZ TABJIEHUEM U3 FEPMETU3HPOBAHHOTO MPOCTPAHCTBA B THAPABIMYECKOM
TUTYHKepe, KOra JJTHHA THIPABIHYECKOrO MIYHKePa yMEHbIIAETCs, TPEIMOUYTH-
TEJIbHO B HATHETATENIBHYIO TPYOYy,
B KOTOPOM CEKIIHsi OCHOBAHUS WIIH IIEHTPaIbHAasl CEKIUS 3aKPETICHbI B 3aJaHHOM TI0JIO-
JKEHHMH Ha IO CYIIECTBY HETOABMKHOM JIEMEHTE, U APYrasi U3 HUX MPSIMO HJTH KOCBEHHO
coenuHeHa ¢ 3pHekTopoM Tak, 4TodbI, Koraa 3G(eKTop ABIKETCS OTHOCUTENBHO IO CY-
IIECTBY HETMOIBHKHOTO dJIEMEHTA:

- addexTrBHAS rUApaBIMYECKas TIOIAb IO MEHbIIEH MEPe OJHOTO U3 110 MEHb-
1Ieil Mepe IBYX THAPABIMYECKUX TUTYHXKEPOB CTYMEHYATO yBEIHYHUBaIach, KOraa
IBWKYITUICS 3B (PEKTOp YMEHbINAET IJIUHY 3TOTO THAPABINYECKOTO TUTYHXKepa, U

- addexTrBHAS rUApaBIMYECKas TIOIAb IO MEHbIIEH MEPe OJHOTO U3 110 MEHb-
1Ieil Mepe IBYX THAPABIMYECKUX TUTYH:KEPOB CTYTIEHYATO YMEHbINANACh, KOTTIa

OBWKYLIUICS 3 (PEKTOop YBEIMINBAET JJIUHY 3TOTO THAPABINYECKOTO ILTYHXKepa.

Ilo cyinecTBy HEMMONBMKHBIN 3JIeMEHT

ITo cymecTBy HEMOABHIKHBIN 3JIEMEHT MOXKET OBITh TAKUM, KOTOPBIH OIMHCAH B JOKYMEHTE
WO 2010/031405. ITo cyiecTBy HENOABMKHBIIN 3JIEMEHT NPEANOUYTUTEIBHO MO CYLIECTBY
NPSIMOH, HO OH MOKET OBITh O0JIee MITH MEHEe H30THYTHIM IPH YCIOBHH, YTO 3P (HEKTOPHI
YCTaHOBJIEHBI TaK, YTO OHU MOTYT JIBUTATHCS 110 AJIMHE OCH IO CYLIECTBY HEMOIBUKHOTO
3JIEMEHTa 110 MeHbIIEeH Mepe Ha HEKOTOPOe PacCTOsHUE. B ompeneneHHbIX 3KCIITyaTaly-
OHHBIX YCJIOBUSIX, HAIPIMEP MPH CHIBHBIX NMOABOAHBIX TEUEHUSX, IO CYIIECTBY HETO-
IBWKHBIA 3JIEMEHT MOKET MPUHUMATh HEMHOT'O H30THYTYIO (hopMy.

TepMuH “no cyiecTBy HEMOABUKHBIN 3JIEMEHT O3HAYAET, YTO UCTIOJIb3yEeMbIH 3JIEMEHT
YCTAHOBIIEH TaK, YTOOBI OCTABATHCS 10 CYIIECTBY HEMOABM)KHBIM, KOT1a MHOXKECTBO 3(-
(beKTOpOB IBMKYTCSI OTHOCHTENBHO €r0 MO JJIMHE OCH MO CYILIECTBY HEMOABHIKHOTO 3JIe-
MEHTA.

JITMHA OCH 1O CYINECTBY HEMOJBIDKHOTO 3JIEMEHTa O3HA4aeT "Mo OCH, IO CYIIeCTBY Ia-

PaJIeIbHON JIMHE TI0 CYLIECTBY HEMOMIBIKHOTO 3JIEMEHTA " .



I'maBHOE Ha3HAUEHHE IO CYIIECTBY HETIOIBHYKHOTO 3JIEMEHTA 3aKIF0UAETCSI B TOM, YTOOBI
00ecreunTh BOJIHOBOE SHEPIreTHYECKOe YCTPOHCTBO 0a30B0i cTpykTypoii. [TosTomy mo
CYLIECTBY HEMOIBUKHBIIN JIEMEHT B OTHOM BapHAHTE OCYLIECTBICHHS MO CYLIECTBY
JKECTKHUH. B 0OTHOM BapuaHTe OCYIIECTBJIEHUS 110 CYIIECTBY HETIOABIIKHBIN 3JIEMEHT He-
MHOTO U3rHOaeMbIi U/UIIM MOKET OBITh PACTSTUBAEMBIM / CKIMAEMBbIM IO JJINHE, HATIPH-
Mep B popMe rapMoiky. B omHOM BapraHTe OCYIIECTBISHHS IO CYIIECTBY HETIOIBHYKHBIN
3JIEMEHT BBITIOJIHEH KaK MOJYJIH, KOTOPBIE MOTYT ObITh MEXaHUYECKH COEUHEHBI TIepeNt
pa3BepThIBaHHEM. B OTHOM B paBHOH Mepe NMPEATIOYTUTENBHOM BAPHAHTE OCYIIECTBICHUS
IO CYILIECTBY HEMOJABHKHBIN 3JIEMEHT M3TOTOBJIEH U3 OJJHOTO WIIH HECKOJIbKHUX 3JIEMEHTOB,
KOTOpPBIE MOTYT OBITh CJIOKEHBI FJIH HAMOTaHbI Ha OapabaH auis o0eryeHust TPaHCIIOPTH-
POBKHU.

B HEKOTOPBIX BapHaHTaxX OCYLIECTBJIEHUS MO CYIIECTBY HETOABIIKHBIN 3JIEMEHT PacIo-
JIOKEH TOPH30HTAJIBHO B BOJIE TAKHM 00pa3oM, yToOb! 3hpekTop aABUraics rno ropusoH-
TaJIbHOH JUTMHE OCH, KOTJa Ha HeTO JEHCTBYIOT BOJIHOBBIE CHJIBL. B HEKOTOPBIX BapHaHTax
OCYILECTBJICHUS 110 CYIECTBY HETIOABIIKHBIN 3JIEMEHT NPEACTABISIET CO00H TPyOy, TaKyro

KaK HarHeTatejgbHast TpyOa, MK CTaJbHOI KadOeJb.

B HekoTopbhIX BapraHTax OCYLIECTBIICHUS MO CYLIECTBY HEMOABUKHBIN 3JIEMEHT YIECPHKH-
BAETCs TUIABAIOIIMM B BOJIE 1O MEHbIIEH Mepe ABYMsI OYsIMH, TPEIIOUYTUTENBHO PACIIONO-
’KEHHBIMHU Ha Ka)KJOM KOHIIE TI0 CYIIECTBY HETOABUXKHOIO 3JIeMeHTa. B HEKOTOpBIX Bapu-
AHTaX OCYLIECTBJICHHS IO CYLIECTBY HETOJBIIKHBIN JIEMEHT YAEP KUBAETCS HETTOABHIK-
HBbIM TI0 MEHBIIIEH Mepe ABYyMS IIBAPTOBHBIMU LIETISIMH, TIPEATIOYTHTEIBHO PACTIONOKEH-
HBIMHU Ha K&KJOM KOHIIE TIO CYIIECTBY HETOABUKHOTO 3JIEMEHTA, IPU 3TOM KaKAasi IIBap-
TOBHAsI LIETb WM COEAUHEHA C SIKOPEM, HJIH 3aKperjieHa Ha MOBEPXHOCTH JIHA MO 10 CY-
[IECTBY HETMOJBIKHBIM 3JIEMEHTOM, WJIH 3aKperuieHa Ha Oepery. OQHAKO MO CYIIECTBY He-
MOJIBHIKHBIN 3JIEMEHT MOYKET YIEPKUBAThCS HETOJBIKHBIM B BOZE JIIOOBIM CPEICTBOM,

KOTOPOEC MOXKET MPCAIOKUTD OITBITHBLIN CIIelaJmucCT.

Addekrop

Oddexrop B HaCTOSIIEM U30OPETEHUH MOXKET OBITh TAKUM, KOTOPBIN OMUCAH B JOKYMEH-
tax US 875950, WO 98/17911 u WO 2010/031405, u orpaHu4eH B ABMKEHUU T10 1JINHE

OCH TIO CYIIECTBY HEMOABHIKHOTO 3JIeMeHTa. (P (HEKTOPBI 10 CYIECTBY BEPTUKAJIbHBIC, U,



TaKuM 00pa3oM, Ha HUX OyJeT BIUATh TOPU30HTAIbHAS KOMIIOHEHTA JBIXKSHHUS BOJIBI U3-
3a BoJsH. JKenarenbHo, 4ToOBI 3¢h(HeKTOpBI OBLTH PACTIONOKEHBI TIO CYIIECTBY CUMMETPHY-
HO B TUIOCKOCTH CUMMETPHH, NIEPIIEHANKYIIPHOHN TMHE OCH TIO CYIIECTBY HEMOABH)KHOTO
snemenTa. [1pu pacnonoxxernnu 3ppexkTopoB TaKUM 00pa3oM MOMEHT, NepeaaBaeMblid -
(peKTOpPOM Ha HEMOABMIKHBINH 3JIEMEHT MUHHUMHU3UPYETCSI, YTO MOMOTaeT COXPAHHUTD JIer-
KOCTb M HEOOJIbIIYIO CTOMMOCTb HEMOABIIKHON KOHCTPYKLMU. B HEKOTOpBIX BapHaHTax
ocymiectBiieHus 3¢ pexTop npencrapisieT coOON TUTACTUHY, PACTIOIOKEHHYIO BEPTHKAIBHO
B BOJI€ MEPIICHANKYJISIPHO JUTMHE OCH T10 CYIIECTBY HETIOABHXKHOTO 3JIEMEHTA.

B npennouTuTeNpHBIX BapUaHTaX OCYLIECTBICHHS BOJIHOBOE SHEPTrEeTHUECKOE YCTPOHCTBO
BKJIFOYAaeT HEKOTOPOE MHOXKeCTBO 3¢ ekTopoB. BonHoBOE 3HEpreTHUECKOE YCTPOICTBO, B
MPUHIINITE, MOKET UMETh JIF000e KenaTenbHoe 4rciio 3¢ dekTopoB. OOBIMHO KeNnaTeTbHO
BBIOMpPATh YUCIIO 3G (HEKTOPOB U pacnonokeHne 3P PeKTopoB TaK, 4TOOBI CyMMa CHII, TIPHU-
JlaraeMbIX K BCEMY BOJTHOBOMY HEPT€THYECKOMY YCTPOHCTBY Oblila OTHOCHTEIBHO He-
6onpmoii. ITyrem pacronoskeHus Tpex wiu Oonbiie 3 PekTopoB Tak, 4TOObI, KOraa BOJI-
HOBOE SHEPreTUYECKOe YCTPOHCTBO HAXOAUTCS B SKCIUTYaTALlMH, B3AUMHAsI ITyJIbCHPYIO-
miasi cuia, passubaemast dpdexropamu, Obuta He B paze ¢ qpyroii. [loaToMy MOKHO MOA-
Iep>KUBaTh CYMMY CHJI HEOOJTBILOM, YTO BIUSIET HA [IBAPTOBKY.

[Ipu HaMUYUK OMIUK U3MEHEHHS TUIOLIAIN TOBEPXHOCTH COMPOTHUBIIEHHUS OHOTO HJIH He-
CKOJIBKHX 3((EKTOPOB CYMMY CHJI MOYKHO JJOTIOJIHUTENBHO KOHTPOJIUPOBATH, YTOOBI U3-
OeskaTh OBPEXKACHUS HITH HekelaTebHoro m3Hoca. [Ipu Beidope yncna s3¢gdexropos
HEOOXOANMO YUUTBIBATH MPOCTPAHCTBO, TOCTYITHOE JUISI BOJIHOBOTO SHEPTETHUECKOTO
YCTPOKHCTBA, MOCKONBKY 3 (HEeKTOPHBIE 3JIEMEHTHI MOTYT ObITh MeHee 3PP eKTUBHBI, €CITH
OHH PACTOJIOKEHBI CITUIIKOM OJM3KO APYT K Apyry. OQHaKO HA OCHOBAHUH M3JI0KEHHOTO
B HACTOSIIIEM JJOKYMEHTE U OOBIUHBIX 3HAHUN B 00JACTH BOJIH ONBITHBIN CIELHATUCT Oy-
aer crocodOeH BeIOpaTh TAKOE YUCIIO, KOTOpoe OyaeT padoTaTh B KOHKPETHBIX YCIOBHUSIX
NpUMEHeHHs. B 0OTHOM BapuaHTe OCYIIECTBJIEHHUS BOJHOBOE SHEPTETHUECKOE YCTPOHCTBO
BKJIIOYAET N0 MeHbIei Mepe 3 addexropa, Hanmpumep mo menbined mMepe 6 3¢ exTopos,
Harpumep no MeHbineit mepe 10 sddexropos, Hanpumep o MeHbined Mmepe 12 s3¢gdexTo-
pOB, HampuMep 1o MeHbLIeH Mepe 24 s¢dexTopa. B HEKOTOPBIX BapuaHTax OCYIIECTBIIe-
HUs1 yepes 3PP eKTop MPOXOIUT MO CYLIECTBY HEMOABHKHBIN 3JI€MEHT, TPEANOYTHTEIBHO
B LIeHTpe dddexropa. Tak, 3¢ hekTop MOKET BKIIIOYATh OTBEPCTHE, MPEIHA3HAYEHHOE IS

MPOXOXKACHUA 1O CYLIECTBY HETIOABHUXKHOI'O 3JICMECHTA.



B HekoTOphIX BapuaHTax OCyIIecTBIEHUS 3P PeKTop Tak:Ke COEAUHEH CO CPEACTBAMHU CTa-
Ownuzannu u odyierdyeHus NBkeHus 3ppexropa, TAKUMU Kak pama v Kojieca IJisl JBUKe-
HUS HA MO CYLIECTBY HEMOIBHIKHOM 3JIeMeHTe, YTOObI 3 PeKTop ABUTAICS TUIABHO TIO
IJTMHE OCH IO CYIIECTBY HEMOJBHKHOTO 3JIEMEHTa, KOTJla Ha Hero JEHCTBYIOT BOJTHOBBIE
cuiibl. B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUs OnuH 3¢ dexTop u pama s¢dekTopa
YCTaHOBJIEHBI HA MOJyJie 3P eKTopa, COETUHEHHOM C IO CYIIECTBY HETIOABIKHBIM 3Jie-

MEHTOM.

Kaxxnprii 53¢ pekTop BbIMONHEH TaK, YTOOBI UMETh MAKCUMAJIBHYIO IUIMHY XOAA MO JAJINHE
OCH TI0 CYLIECTBY HETOIBUKHOTO 3JIEMEHTa, KOTOPYIO MOXKHO OIPEAEIHUTS 10 JJINHE X0
10 MEeHbIIEeH Mepe ABYX THIPABINYECKHUX TUTYHXEPOB, CAMMETPUYHO PACIIOIOKEHHBIX
BOKpYT 3 exTopa, U CTeNeHN BTATMBAHUS 110 MEHBILIEH MEpe ABYX CHMMETPUYHBIX TH/-
PaBIMYECKUX IUIYH)KEPOB, KOraa 3P peKTop HAXOAUTCSA B CBOEM IIEHTPAJIBHOM TOJIOXKe-
HUH. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MaKCUMalIbHAasl IIMHA Xoa 3 dexropa
paBHa JAJIMHE 110 MEHBIIEH Mepe OHOTO U3 MO MEHbINEH Mepe ABYX THIPaBINIECKHX
TUTYHKEPOB, KOTZIa 3TOT THIPABINYECKUN TUTYHXKEP NMOJHOCTHIO BBIABHHYT, MUHYC JIJIHA
CEKI[UH OCHOBAHMSI STOr0 THAPABIMYECKOTO TUTYH)Kepa. B 3aBUCHMOCTH OT KOHCTPYKIIMU
cucteMsl, 3pPeKTopsl MOTYT UMETh OAMHAKOBOE WIIM PA3HOE MAKCUMAJIbBHOE PACCTOSIHUE
xozna. To, uTo 3¢ eKTOpel UMEIOT HEKOTOPYIO MAKCHMAJIBHYIO UIMHY XO/a 110 IJIHE OCH
O CYILIECTBY HEMOJABHKHOTO 3JIEMEHTA, JOJKHO HCTOJIKOBBIBATHCS TaK, YTO COOTBET-
cTByroLIHE 3P PEKTOPEI MOTYT MEPEMEIIAThCs HA MAKCUMAJIbHYIO JUTMHY XOZa IPH yCIIo-
BUH, YTO Ha HUX AeHCTBYeT Tpebyemas BennunHa cutbl. OmHAKO GakTHUecKas IJIMHA X0
BO BpPEMsI SKCIUIyaTalUN 3aBUCHT OT (PAKTUYECKOTO COCTOSTHUSI BOJIH, U 3 PEKTOPHI He
JOJDKHBI ITEPEMEINATHCS] Ha BCEO MAKCHMAJIBHYIO JUTMHY XO/1a, YTOOBI CO311aTh BOAY MO
JaBJICHUEM.

JUs ONITUMANIBHOTO UCTIONB30BAHUS JKEIATENbHO, YTOObI MAKCHMAJIBHOE PACCTOSTHUE XO/1a
1o MeHbIuel Mepe AByX 3¢ (HeKTOpoB, HAPUMEP IO MEHbIIEH Mepe MPUOIU3UTENBHO T10-
JOBUHBI 3P (PEKTOPOB, HAPUMED IO CYIIECTBY BCEX HJIEMEHTOB COMPOTHBIIEHHS, OBLIO
PaBHO 1O MEHbLIEH Mepe MPUOIM3UTENbHO | M, HaNpUMep MO MeHbIIEH Mepe MPUOITH3H-
TEJBHO 5 M, HanpuMep 1o MeHbIei Mepe npudnusutenbHo 10 M. OgHako, B IPUHLKIIE,

MaKCHUMaJibHas JJIMHA XO04d HE UMECT BEPXHETO Mpeaciia. Ecmmn makcumanpHas JJIMHA Xoaa



Ype3MepHO OOJbIIAst, 3TO MOXKET MPOCTO YBEIIMIUTh CTOUMOCTD, HO HE TIPUBECTH K YBEJIH-

YEHUIO U3BJIEKAEMOU SHEPTHH.

FI/II[DaBJ'II/ILIeCKI/Ie TJTVHXXCEPBI

JIro6ast koMOMHALWSI THAPABINYECKUX ILTYHKEPOB € H3MEHSFOIUMCS ITOTIEPEYHBIM Ceve-
HHUEM IOJIAAET IO/ PAMKH HACTOSIIEro H300peTeHus. B mpeanodyTuTenbHbIX BApHAHTAX
ocyecTBiIeHUs 3¢ (HEeKTop MpsMO MIIH KOCBEHHO CHMMETPUYHO coenuHeH ¢ N*2, N
[1,2,3,4,5] rugpaBIu4ecKux MIYHKEPOB, TaK 4TO 3P (HEKTOpP SIBISIETCS CAMOIICHTPUPYIO-
IIMMCSI, ¥ TAaK YTO Harpyska Ha 3¢ pekTop cuMMeTpruiHa OTHOCUTENBHO €ro LEHTPa, Mpea-
MOYTHTENBHO Korna 3GpQeKTop HAXOMUTCS B €ro LEHTPATbHOM NOJOKEHNH, HAIIPUMED B
MOJIOXKEHUH PABHOBECHS. B IpeNmoOUTUTENbHBIX BApHAHTAX OCYIIECTBJICHUS 110 MEHBIIECH
Mepe /1Ba MMPABIMYECKUX IUTYH)KEPa YaCTUYHO BTAHYTHI, KOrAa 3¢ eKTop HaxOaUTCs B
CBOEM LIEHTPAJIbHOM TIOJIOKEHUH, U CHiia, TpeOyemast 11l mepemernenus 3¢ dexkropa B oa-
HOM HaIpaBJICHUH, paBHA cuiie, TpeOyeMoil 1t nepemerneHus 3¢ GexkTopa B MPOTUBOIIO-
JIO’KHOM HaIlpaBlieHHH. B HEKOTOPBIX BapHAHTAX OCYINECTBJICHUS 10 MEHbLIEH Mepe /1Ba
THIPABIMYECKUX TUTYH)KEPa BTSHYTHI 0 TAKOH CTETIEHH, YTO UX JJIMHA COCTABJISET MOJIO-
BUHY OT UX MaKCUMAaJIbHON JJTHHBI, KOraa 3¢ (HeKTop HaXOOUTCs B CBOEM LIEHTPAJbHOM

ITOJIOKCHHU.

I'nnpaBnudeckne TUTyHKepPhbl BKIIOYAIOT CEKLNUI0 OCHOBAHUS, TI0 MEHBLIEH Mepe OTHY
TPYOHYIO CEKLIMIO M LEHTPAIBHYIO CEKLINI0. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS
CEKILUs] OCHOBAHUsI, 110 MEHBIIEH Mepe OfHa TPYOHAast CEKLUS U IEHTPATbHAS CEKIIHS
NPEACTABISIOT cO00H mMauHAPBL. TepMuH "IMIUHIAP" 34€Ch UCTIONB3YETCS B KA4eCTBE PO-
ZIOBOTO TEPMHHA U HE OTrpaHIueH 0ObEKTaMU C KPYIJIbIM NONIEpeYHbIM ceueHneM. Creno-
BATEJIbHO, B TAHHOM KOHTEKCTE [UJIMHIPHI MOTYT UMETH JIFOOBIE MMOTEPEUHbIE CEUSHMS,
BKJIFOYast SJUTUITUYECKOE, U MHOTOIPaHHbIE, BKJIIOYAs TPEYTOJbHYIO, KBAPATHYIO U Ie-
CTHYTOJIbHYIO, (DOPMBL.

Cekumst OCHOBaHHUS U LIEHTPAJIbHAS CEKLHsI, KaXK1asl, MMEeT OIMH OTKPBITHI KOHELl U OMH
3aKpPBITBIN KOHEL], TOTAA KaK [0 MEHbIIeH Mepe OlHa TPYOHAast CEKLINS UMEET JIBa OTKPHI-
ThIX KOHIA. LleHTpabHas CEKIUs TAK)Ke MOXKET MPENCTABIATh COOOH CIUIOUTHOHN CTep-
JKEHb U3 MEeTaJljia WU JIOOYI0 Ipyryro Gopmy, KOTOpasi BXOIUT B TPYOHYEO CEKIUIO C

HaAaUMECHBIINM 3a30pOM B Y3JIC THAPABINYCCKOrO ITyHXKEpPaA.
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B HexkOTOpBIX BapHaHTax OCyLIECTBJICHUS M0 MEHbIIEH Mepe ABa TMAPABINYECKUX TIYH-
JKepa BKITIOUAIOT OOJIbIe OMHON TPYyOHOH CeKINH, HapuMep ABE, TPH, YEThIpe, MSTh,
1IeCTh, CEMb, BOCEMb, IEBSITh WU AE€CATh TPYOHBIX ceKuil. Uncno TpyOHBIX CeKIuil B
THAPABIMYECKOM IUTYHXKEPE MPEANOYTUTENBHO m3MeHsaeTcst oT 1 1o 10 nmo npakTuueckum
COOOpaKEHUSIM, XOTSI TUAPABIUYECKUN ITYHXKEP MOXKET, TEOPETHUECKH, BKIIFOUATh JTII000e
YUCJIO TPYOHBIX CeKLMA. B HEKOTOPBIX BapUaHTaX OCYIIECTBIIECHUS IO MEHBIIEH Mepe N1Ba
TUAPABINYECKUX TUTYH)KEPa SIBJSIOTCSA TEIECKOMUYECKUMHU TMAPABINYECKUMHU TUTYH)Kepa-

MHU.

Mexann4deckoe COeAMHEHNE MTMIPABINYECKOrO IIyHKepa C MO CYIIeCTBY HEMOJABUKHBIM
DJICMECHTOM MOIKET 6bITb BBIITIOJTHEHO B OI[HOI\/'I HJIM HECKOJIBKUX TOYKAX COCAUHCHUS, pac-
TIOJIOKEHHBIX HA CECKIIUHN OCHOBAHUA WU L[eHTpaJ'IbHOI\/'I CCKIUU T'MAPAaBJIINYCCKOTO IIJTYH-
xepa. IhHeKTopbl U HENMOABUKHBIN JIEMEHT MOTYT B3aMMOEHCTBOBATh YACTHYHO UJTH
MOJIHOCTBIO UE€PE3 TUAPABIIUICCKHE TLTYHXKECPBI. B HEKOTOPBIX BApHUAHTAX OCYHICCTBJICHUA
OAWH KOHCL THAPABINYCCKOIO INIYHXKEPA MEXaAHUYICCKU MPUKPEIIJICH K HeKOTOpOI\/'I TOYKE
10 JJIMHE OCH HETOJBHKHOTO AJIEMEHTA, TIPU 3TOM MOJIOKEHHE APYTrOro KOHIA, KOTOPbIi
MPSIMO WJTH KOCBEHHO COEAMHEH ¢ 3(pPEeKTOPOM, ONPENESIISIFOT MO MOJIOKEHUIO ¢ dekTopa.
I[J'If[ KPCIUICHUA THAPABIMYCCKOIO INIYHXKEPA K IO CYIIECTBY HEMOABUKHOMY SJICMCHTY
MO>KHO HCTIOJIB30BaTh CKOOY.

Korna cexnum BXOAST APYT B Apyra, AJIMHA U BHYTPEHHUI 00bEM ruIpaBInIeCcKOro
TTYHKEPA YMCHbIIAKOTCA. 310 MPOUCXOOUT BO BPEMS BTATMBAHUA THAPABIUICCKOIO
utyrskepa. Korna cexuum BBIXOAAT APYT U3 APYTa, [UIMHA U BHYTPEHHUH 00BbEM THApaB-
JIMYCCKOrO IJIyHKEpa YBCIIMIUBAIOTCH. 3t0 MNPOUCXOAUT BO BPEMS BBIABUXKCHUSA Tr'UAPaB-

JUYECKOTO TTYHXKEepa.

IIpu BTsirMBaHUY MUAPABINYECKOrO MIYHXKEpa CHAYaIa aKTUBUPYETCS CEKLIUS C
HAaVMEHBIINM THAPABINYECKUM MONEPEUHBIM CEUEHUEM, HATIPUMED, LIEHTPaIbHAs CEKLINs,
KOTOpasi OCTaeTCsA aAKTUBHOM A0 €ro MOJHOro BTsiruBaHus. llocne 3Toro BTarusaercs BTO-
past HAMMEHbIast CEKLUs, HAaNpUMep TPyOHast CEKIHsl, U T.J., 10 T€X MOKa FHIpaBiInye-
CKUH TUTYHXKep He OyAeT MOJHOCTBIO BTSIHYT. ECIIN ruipaBiIndecKuii Ty H:Kep MpOTHBO-

JNEUCTBYET MOCTOSIHHOMY JIABJICHUIO, PE3YJIbTAaT TAKOU MOCIEA0BATEIbHOCTH aKTHBALIMHU
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3aKJII0YAETCS B TOM, YTO CHJIA PEAKLUH, Pa3BUBAEMas THAPABIMYECKUM ILIYHXEPOM, T10-
CTETIEHHO YBEJINYNBAETCS B TEUEHHUE MTOCIEI0BATEIbHOCTH BTSATHBAHMA.

Korna ruapaBianuecKuil MIyH:Kep MOJHOCTHIO BBIABUHYT M CXKMMAOLIAs CUJIa JEHCTBYET
IO LIEHTPAJILHON OCH Ha LEHTPAJIBHYIO CEKIHIO, 3Ta Crna OyJeT nepenaBaTbCcs OT LieH-
TPaJIbHON CEKIMH B KMIKOCTb B TUAPABIMYECKOM IUTYHXKepe, IPUBOIS K TOMY, YTO BHYT-
p¥ THOPABINYECKOTO IIyH)kepa Oyaer pactu nasienue. Ecin naBneHne B rupaBiiye-
CKOM IUIyH)Kepe MPEBBICUT JaBJIEHUE BHITAIIKUBAHMS, LIEHTPAIbHAS CEKIIHsl HAUHET JIBHU-
raThCsl B HAMMEHbBINYIO TpyOy Bcero y3na. Korna nenrpanbHas cekuust OyaeT NOTHOCTBEO
BBE/ICHA JABJICHHEM B HAMMEHBIIYIO TPYOY, Y3€J, BKIIIOYAIOIIUH [IEHTPAJIbHYIO CEKIHIO U
HAMMEHBLIYIO TPYOy, HAUHET JBUTATHCS B CIeNyoIyro TpyOy y3na. Ecnu naBnenne B
THIPOLIMITMHIPE OyAET MOCTOSIHHBIM, 3TO MOTPeOyeT MOBBIEHHONW CHITBI, TOCKOJIBKY TH/-
paBIMYECKas TUIOIIAIb LEHTPAIbHONW CEKIIUH + MHAPABIMYECKas TUIOLIAb IEPBOH TPyObI
Oyzner Oosnblie YeM IUIOIMAaab TOJNIbKO ISl HEHTPaiIbHOH cekunu. Takum obpasom, addex-
THUBHAS TUAPABIMYECKAs IJIOMIAIb THAPABIMYECKOTO TUTYHXKepa CTYIIEHYAaTO YBEIUINBA-
€TCsl, KOTa OHA MOJIBEPraeTCsl CKATHIO. DTOT MPHU3HAK MCIOIb30BaH B HACTOSIIEM H300-
pPETEeHUH It TOTO, YTOOBI OOECTIEYNTD YBEIMUEHHE CHITbI, PA3BUBAEMON THIPABINIECKIM
TUTYHKEPOM TIPH €T0 BTSATUBAHUH, T.€., IPU MPUHYIUTENLHOM NepeMerneHnu dddexropa k
OJTHOMY KOHLLY.

Ecnu ruppaBnuueckuii miyHxkep OyIeT MOJHOCTBIO BTSHYT M HA LIEHTPAJIBHYIO OCh OyaeT
IefCTBOBATh PACTATHBAOLIAS CHJIA, TUTYHXKep Oyaer BeiaBUraTecs. B obmem ciyvae no-
CJIEZIOBATENIbHOCTD BBIABIKEHUS OyI€T HAMHOTO MEHee YeTKOH T10 CPAaBHEHHUIO C TIOCIIE0-
BATEJIbHOCTBIO BTSTUBAHUS, IOCKOJIBKY TIOCIIEOBATEIBHOCTD BBIIBUKEHUS OyIET Orpere-
JSATHCSI TPEHUEM B YILUIOTHEHMSIX U MU depeHIINaTbHBIM 1aBJICHUEM MEKIY THAPABINYC-

CKOM JKUJKOCTBIO IUTyHXKepa U OKPYIKaOLel cpeaon.

B HekoTOpBIX BapHaHTaX OCYLIECTBJIEHHS BOKPYT Kaxkaoro 3ddexkropa pacnoaokeHbl
OoJibIlie YeM J1Ba THIPABIMYECKUX TUTYH)KEpa, HAIIPUMeEp, TPH, YEThIPE, MSITh, IECTh, CEMb,
BOCEMb, ACBATH UJIHU JCCATH TUAPABIINYUCCKUX TUTYHXKEPOB. Takum o6pa30M MOXHO YBECJIN-
YUTh CUITY, Tpe6yeMyI0 AJIA BTATUBAHUSA WKW BBIABUXKCHUA THAPABINYICCKUX TUTYHXKEPOB,
0e3 I3MEHEHHs HX pPa3MepOB.

Uucno u COBOKyrIHbeI o0beM TUAPABJIIMYCCKUX IUTYHKEPOB, IMPAMO UKW KOCBCHHO COCOU-

HEHHBIX ¢ KQKIbIM 3()(PEeKTOpPOM, CHIIBHO 3aBHCAT OT JIOKAJIBbHBIX MOPCKHX yCyoBHi. Ecmu
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MOpe O4YeHb MeJIKOe, KPYTOBOE JABIKEHHE YaCTHIL BOAbI CKJIAbIBAETCS C Apeiidom k Oepe-
ry. B Takux ycrnoBHsAxX pa3yMHBIM PacIONIOKEHHUEM THIPABINYECKUX IUTYHXEePOB Oyaer
TAaKOE€, IMPU KOTOPOM CHJia, Tpe6yeMa$[ AJIsL ABUKCHUA TUAPABINYCCKUX TUTYHXKEPOB K 66-
pery, Oyner Gonbine yeM cuia, Tpedyemast IJisi UX IepeMEIIeHHs B MPOTHUBOIMOJIOKHOM
HampasjeHud. Harmpumep, eciim HEeKOTOpOe YUCIIO THAPABINYECKHUX [UTYHKEPOB, HAIPH-
Mep ABa MMIPaBIMYECKHX IUIYH)KEPa, PACIIONOKEHO Ha epBoii cropoHe 3dgdexTopa, u
APYro€ 4rucCJjio riAPaBJIMYCCKUX TUTYHXKEPOB, HAIIPUMED TPU TMAPABINMYCCKUX TUTYHKEDPA,
PacIoJIOKEHO Ha BTOPOi cTopoHe dddekTopa, cuia, Tpedyemasi Jisl BTSITHBAHUS TPEX
THIPABINYECKUX TUTYHKEpOB, OyneT Ooblie 4eM cuiia, Tpedyemast sl BTATHBAHUSA ABYX
THIPABINYECKUX TUTYHKepoB. Takast KoHPUrypanus MOKeT ObITh IPEANOYTUTEIBbHON B
MOp€ C AOMUHHUPYOIIUM HAMPABJICHUEM YaCTUL BOAbI, HAITPHUMEDP, B BOJIHAX PAAOM C 66-

perom.

VIiuioTHUTEIbHBIE M 3aIIOPHBIE CPENCTRA

FI/II[paBJ'II/ILIeCKI/Iﬁ TUTIYHKEDP TAKKE MOXKET BKIIIOYUATH YIINIOTHUTCIIBHBIC CPEACTBA u/uau
CTOMOPHBIC CPEACTBA.

B HEKOTOPBIX BApHUAHTAX OCYHICCTBJIICHUA CEKIIMU KAXKAOT0O Tr'UAPaBIMYCCKOTO ILTYHKEPaA
BKIIFOYAOT YIUIOTHUTEJIbHBIC CPEACTBA, AJIA obecrieueHust TOro, 4TOOBI BOJa HE nocTtynala
B FI/II[paB.]'II/ILIeCKI/Iﬁ TUIYHKEP U HE BBIXOAWJIA U3 HCTO APYTIUM IMYyTEM HEM HEPE3 BXOAHOC

OTBEPCTUEC U BBIXOAHOC OTBEPCTUE, COOTBETCTBCHHO.

B HexoTOpbIX BapuaHTax OCYIIECTBJIEHUS CTYNIEHYaTOe YMEHbIIEHUE W/UH YBEIUUEHNE
3¢} (eKTUBHON MMAPaBINYECKON TUIOMAAHN KasKAOr0 THAPABINIECKOrO LTy HXKepa peryJiu-
pyeTrcs CTONOPHBIMU CPEACTBAMU, HAITPUMEDP MATHUTHBIMU CTONOPHBIMU CPEICTBAMMU, WU
MEXAHUYECKHMH CTONOPHBIMU CPEACTBAMH, WIHM THAPABIMYECKUMU CTONIOPHBIMU CPell-
CTBaMHU, WJIX UX COUYETAHUEM.

I'nnpaBnudeckne TIyHXepbl MOTYT OBITh OCHAILEHA CTOIIOPHBIMU CPEACTBAMH, 0Oeceyun-
BAIOLMMHU IIPOrpaMMHUPOBaHNE BTATMBAHUS W/WIN BbIIBWKEHUS T'HPAaBINYECKOTO TITYH-
Kepa, TaK 4TO HauOOoJIbIIast JOCTYITHAS IUIOLIaab OyAeT BCeraa akTUBHON BO BPEMsI BbI-
nBrkeHus. CpeacTsa sl TAKOTO PeryJIMpyeMOro BbIABIKEHHUS BKIIFOYAIOT, HO 0e3 orpa-

HUYEHUS, PETYINPYEeMOe TPEHHE, MEXaHHMYECKYIO OJIOKUPOBKY, 3JIEKTPOMEXAHIMUECKYIO
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OJIOKUPOBKY, 3JIEKTPOMATHUTHYIO OJIOKHPOBKY, MATHATHYIO OJIOKUPOBKY MJIH THAPABIIHU-
YECKHE CPEICTBA.

B onHOM nmpennouTHTEIPHOM BapHaHTE OCYLIECTBIEHHS CTOIOPHBIE CPEICTBA IPEICTaB-
JSFOT co00H MarHUTHBIE My(THI, TPUYEM HanOoJee CHIIbHAS CBsI3b OyIET MEKAY LIeH-
TpaJBHOMN CeKLMeH 1 HaMMEHbIIeH TPyOoii ruapaBInueckoro y3ina. Kpome toro, cienyro-
I1ast 1O CHJIE MarHUTHAs CBsI3b OyIET MEXKAY MEePBBIM TPYOHBIM 3JIEMEHTOM U BTOPBIM
TPYOHBIM 3JIEMEHTOM H T.A. B OTHOM B paBHOH Mepe MPEATIOUYTUTENIbHOM BapUAHTE OCY-
IIECTBJICHUS] CTONOPHBIE CPENCTBA MPEACTABIISIOT COOONH MEXaHIMUECKHE CTOTIOPHI UITH C
Pa3HOM CUJION WJIM TeOMETPHUYECKH B3aMMHO 3a0JI0OKHPOBAHHBIE TaK, YTOOBI 00eCeYnTh
TOUHYIO MOCIIEIOBATEIbHOCTD MX OTCOEANHEHHs. B OMHOM B paBHOM Mepe NpearnovTH-
TEJPHOM BapUAaHTE OCYLIECTBIIEHHSI CTOIIOPHBIE CPEICTBA OCHOBAHBI HA CHJIE, CO3/1aBae-
MOM pa3HHLEH NaBICHUH MEXKAY T€pPMETUYHBIMU O0BEMaMH B Y3JI€ THIPABINIECKOTO
IUTYH>KEpa. DTa cTpaTerus OJOKMPOBKH MOXKET MPUMEHATHCS K JIF00OMY YHCTy TPYOHBIX
CEKIUH, MPEATIOYTUTENLHO K BCEM TPYOHBIM CEKIIHMSIM B THAPABIMUYECKOM IUTyHXKepe. Bee
TPYOHBIE CEKLINK MOTYT OBITh 3a0JIOKMPOBAHBI C UCTIONB30BAHUEM OTHOM U TOH ke cTpa-
TErnH OJIOKUPOBKH, WJIH K€ HA OJHOM THAPABINYECKOM IUTYHKEePE MOTYT ObITh MPUMEHE-

HBI pa3Hble CTpaTerun OJOKHPOBKH.

ITo MeHblIeH Mepe 1Ba TMAPABIMYECKUX IUTYH)KEpa MpeaHa3HaueHbl, 3P (HEKTOp ABIKETCS,
JUTsE IOJJA4M BOJIBI O] IABJIEHUEM Yepe3 BbIXOIHOE OTBEPCTHE, BKIIIOUAOIEE KJIalaH, U B
HAarHETaTeJIbHYIO TPYOy. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS BBIXOTHOE OTBEPCTHE
KaXXA0ro riApaBiInvdCCKOro miyHxepa COCAUMHEHO IO X KUAKOCTHU C HarHeTaTeJabHOU TPYy-
00, npenHa3HAYEHHON AJIS PUeMa BOJIbI ITOJT AaBJICHHEM, Korna 3QpQeKTopsl IBUKYTCSI.
B HEKOTOPbIX BaApHUAHTAX OCYIICCTBJIICHUA HArHETATCIIbHAA pr6a CO€ANHEHAa C BBIXOAHBIM
OTBCPCTUEM HEKOTOPOI'O YUCiia TUAPABIUICCKHUX TUTYHXEPOB, HAIPUMEDP BCCX THUAPABIIN-
YECKHUX TUTYH)KePOB. B HEKOTOPBIX BapUaHTax OCYILIECTBIEHHs HArHETATEIbHAS TPyOa co-
equHeHa ¢ TYpOMHOMN, KOTOpasi MOJKET IpeoOpa3OBbIBATh BOY MO JABJICHUEM B SHEPTHIO,
Hanpumep JIEKTPUYECKYIO SHEPTHI0. B HEKOTOPBIX BapuaHTax OCYLIECTBJICHHS HarHeTa-
TeNbHas TpyOa coemuHeHa ¢ GUIbTPOM OOPaTHOrO OCMOCA TSI TIOTYYEHHSI PECHOU BOMBI

U3 BOABI O AaBieHneM. HarHerarenbHast TpyOa MOkeT poxoauTh B 3ddexTop.



14

Hacrosiiee nso0peTeHne Takke OTHOCHTCS K CIIOCOOY M3BJICUEHHSI SHEPTHH U3 BOAHBIX
BOJIH C HCIOJb30BAHHEM BOJIHOBOT'O SHEPreTHYECKOro YCTPOMCTBA, OMMUCAHHOIO B HACTO-
AMEM JOKYMEHTE.

Hacrosiee nso0peTeHne Takke OTHOCHTCS] K CUCTEME ISl M3BJICUSHHSI SHEPTHH U3 BOA-
HBIX BOJIH, BKJIFOUAOILEH BOJTHOBOE SHEPreTHUECKOe YCTPOHCTBO, OMTMCAHHOE B HACTOSI-
LIEM JOKYMEHTE.

BonHOBOE HEpreTHUecKoe YCTPOUCTBO H300PETEHNUS IIpeAiaraeT HOBBIH CIIoco0 U3BIIe-
YCHUA 6OJ'II:>H_II/IX KOJIMYCCTB SHEPTUU U3 BOAHBIX BOJIH, IMIPU 5TOM MUHUMU3UPYSA WA
yCTpaHsisi Cliy4aiiHble HAarpy3KH Ha YCTPOMCTBO M3-3a CTOMOPSALIMX CHIT, 4eM obecreunBa-
€TCsl TUTENbHBIN CPOK CIYKObI UCIIOIb3yeMoro ycrpoiictsa. Kpome toro, cuctema nena-
€T UCIIOJb30BAHUEC BO3BPATHBIX MPYKKUH HCHYKHBIM, 3TUM YCTPAaHA HeO6XOI[I/IMOCTb B
BO3BPATHBIX MPYKUHAX, & TAKXKE B KOHCTPYKLUU AJIS Y AEPIKAHUS STUX IIPYKUH.

J1o HacTosIIero u300peTeHNs MPENATCTBUE B UCTIOIB30BAHUH TOPU30OHTAIBHON KOMIIO-
HEHTBI BOTHBIX BOJIH JIJIsl BBIPAOOTKU SHEPTHH 3aKIF0YaANIOCh B npeiide addexTopa m3-3a
CUJIbBHO U3MEHYUBBIX TOPU30OHTAJBHBIX CUJI, BBI3BIBACMbIX HCPCTYJIAPHBIMU BOJIHAMMU.
Ipeskne BOJHOBbBIE YHEPIrETUYECKHE YCTPOICTBA, UCTIONbB3YIOLIHE TOPU3OHTABHYIO KOM-
MIOHEHTY BOJHBIX BOJIH ISl BBIPAOOTKH SHEPTUH, Pa3paldaThIBAINCh C TACCHBHBIMH IPY-
YKUHAMU ISl TPUHYAUTEIBHOTO BO3BpaTa 3 QekTopa B LEHTPAIBLHOE MOJIOKEHHE, TIPUIEM
TaKHe NMPY>KUHBI TPeOOBAIH CYILIECTBEHHBIX JOMIOJHUTEIbHBIX PACXOI0B U HECIIH B cede
MOBBILICHHBINA PUCK BbIXOAA CUCTEMBI U3 CTPosi. braronaps HacTosiieMy H300peTeHHIO,
ceifuac MO)KHO M30aBUTBCS OT BO3BPATHBIX MPYKUH, STUM JeJiasi CHCTEME JIerye, JIEIeBIe
U, B TO JK€ BpeMs1, OoJiee CTONKOMN K yCTalOCTHOMY OTKa3y. Kpome Toro, mockosibKy cH-
cTeMa 0TOOpa HHEPTUU COTJIACHO N300PETEHUIO mpriiaraeT K 3¢dexropam cuy, KoTopas
3aBUCHUT OT ToJIoxkeHus 3 dexropa, n3odpereHne mo3possier donee 3ppexTuBHO Moy-

4aTh YHEPTHIO MTPU HEOONBILINX BOJTHAX.

Crnenyer NoHATh, YTO NOAPOOHOE OMUCAHNE U KOHKPETHBIE MPUMEPBI IIPUBEIEHBI TOJIBKO
IUTSL WILTFOCTPALIMH, TIOCKOJIBKY pa3Hble U3MEHEHUST U MOAN(UKALINN B paMKax CYIIHOCTH U
o0BpeMa N300pETeHNs CTAaHYT OYEBUIHBI JJIs CIIELIUAINCTOB B JAHHOW 00JIACTH TEXHHUKH

ITOCJIC O3HAKOMIJICHHA C 3TUM HOI[pO6HI:>IM OIIMCaHHEM.

KPATKOE OITMCAHUE ®UT'YP YEPTEXENU



15

Temnepb BOJHOBOE SHEPTETHUECKOE YCTPOICTBO COMIACHO BAPUAHTAM OCYLIECTBIICHHS
HACTOSIIEro n300peTeHus Oyner onucaHo Ooee MoAPOOHO CO CCHUIKAMU Ha MPHIaraeMble
HUECPTCKU. Ot HEPTECKU HE JOJIKHBI BOCTIPUHUMATBCS KaK OIrpaHUYUBAOUE APYTUE BO3-
MO3KHbBIE BAPUAHTHI OCYIIIECTBICHMS, TIOATATAOININE IO 00BEM MpHIaraeMoi hopmyJibl

u300peTeHusl.

Ha ®ur. 1 cxemaTudecku mokasaH 00Ul BUA BOJTHOBOTO SHEPTETUYECKOTO YCTPOHCTBA
COIJIACHO OJHOMY BapHAHTY OCYIIECTBICHUS HACTOSIILETO H300PETEHHUS.

Ha ®ur. 2 cxemaTuuecku Nokas3aH BUJ CBEPXY BOJIHOBOH 3JIEKTPOCTAHLMH, BKJIIOYAOIIEH
MHOKECTBO T10 CYIIECTBY HEMOABIKHBIX 3JIEMEHTOB 2 M MHOXeCTBO 3¢ dexropos 11.

Ha ®ur. 3 cxemaTuuecku MOKa3aHO BOJIHOBOE HHEPreTUUECKOe YCTPONUCTBO COMJIACHO OJ1-
HOMY TMPENNOYTHTEIHPHOMY BAPUAHTY OCYIIECTBIEHUS HACTOALIETO N300PETEHUSI.

Ha ®ur. 4 cxemaTudecku nmokaszaH Buj cOOKy pazodpanHoro (®ur. 4a) u coOpaHHOTO
(®ur. 4b) rugpaBIUYECKOTO ITYH)KEPA COMNIACHO OIHOMY BapHaHTy OCYIIECTBJIEHUS
HACTOSIIEro N300PETEHMS.

Ha ®ur. 5 cxemarudecky Moka3aHbl pa3Hble BAPUAHTBI OCYIIECTBIEHHS (POPMbI BXOJHOTO
OTBEPCTHS U BBIXOAHOTO OTBEPCTHUSI TUAPABINYECKOTO LTy HXKEpa.

Ha @ur. 6 cxemarudecku moka3aH cOOpaHHBIN U TIOJIHOCTBIO BBIIBUHYTHIA MMIpaBIIHye-
CKHI TUTyHKeP, & TAK)KE pa3Hble CTAANH YaCTUYHOTO BTAruBanus (b, ¢, d, €) moJHOCThIO
BBIIBUHYTOI'O THAPABINYECKOrO IJIyHKEepa COIIACHO OJHOMY BapHUaHTy OCYLIECTBJICHUS
HACTOSIIEro N300PETEHMS.

Ha ®ur. 7 cxeMaTH4eCKu NOKa3aH TPEXMEPHBIN BUJ IOJHOCTBIO BBIABUHYTOIO M'MIPAaBIIU-
YECKOI0 TUTYH)Kepa COrJIACHO Pa3HbIM BAPHAHTAM OCYIIECTBJICHUS HACTOSIIIEro H300peTe-
HUS.

Ha ®ur. 8 cxemarudecku moka3aH TpexXMepHbIH BUI 3P PeKTopa COrnacHO pa3HbIM BapH-
aHTaM OCYIIECTBJIEHUS] HACTOSLIETO N300PETEHUSI.

Ha ®ur. 9 cxemaTnuecku okas3aHbl pa3Hble BAPUAHTHI OCYLIECTBJIEHUsI CTOMOPHBIX
CPENCTB, KOTOPBIE MOTYT OBITh HCIIOJIB30BAHBI C THAPABINYECKUM TUTYHKEPOM COTJIACHO
HACTOSIIIEMY H300PETEHHIO.

Ha ®ur. 10 cxemaTu4ecku MOKa3aHO BOJIHOBOE SHEPTETHUECKOE YCTPONCTBO COMIACHO
HACTOSIIEMY H300PETEHUIO C THAPABINYECKIMH TUTYHXKEPAMH B Pa3HBIX ITOJIOKEHUSIX BTS-

I'MBaHUs.
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Ha ®ur. 11 cxemaruyecku moka3aHbl pa3Hbie KoHpurypanuu 3¢ exropa v runpasinye-
CKUX IUTYHK€POB OTHOCUTENIBHO IO CYLIECTBY HETOABHIKHOTO 3JIEMEHTA BOJHOBOT'O SHEP-
reTUYeCKOro YCTPONUCTBA COTJIACHO HACTOALIEMY H300PETEHHIO.

Ha ®ur. 12 cxemaTHueCKH MOKa3aHbl ABA BAPHAHTA OCYLIECTBICHUS BOJIHOBOTO SHEpre-
TUYECKOTO YCTPONCTBA COMIACHO HACTOSIIEMY H300PETeHHIO, B KOTOPBIX 3 deKTop cOo-
€IMHEH CO CPEenCTBaMH 28 Juisl CTa0MIN3aluu U 00JIerdyeHust NBkeHus sgpdexropa.

Ha @wur. 13 cxemaTHuecKy MOKa3aH OJMH BAPUAHT OCYIIECTBICHUS BOTHOBOTO SHEPTETH-
YECKOI'0 YCTPOICTBA COMJIACHO HACTOSIIIEMY H300PETEHHUIO, B KOTOPOM OIUH 3 exTop
npsmo (13a) unu kocseHHo (13b) coeanHeH ¢ ABYMsI 1O CyLIECTBY HEMOABUKHBIMU 3J1e-

MEHTaMH.

INOAPOBHOE OITMCAHHUE BAPUAHTOB OCYIIECTBJIEHMA MU30BPETEHUA

Ha ®ur. 1 nokazan cxemMaTHueckuii 001Ul B BOJTHOBOTO SHEPTETUYECKOTO YCTPOHCTBA
COMJIACHO OJHOMY BapHAaHTY OCYIIECTBIICHUS HacTosero mobperenns. [1o cymecTy He-
MOJIBMKHBIHN 3JIEMEHT yIEP’KUBAETCS HETIOABIKHBIM B BOJIE MIOCPEACTBOM IBYX OyeB 3,
JIBYX LIBapTOBHBIX Lienel 4 1 1ByX sikopeil 5.

ITo cymecTBY HEOABMIKHBIN 3JIEMEHT 2 COOpaH U3 YeThIpex Moayie 1, KaXKIplid U3 KOTO-
peIx BKIrovaet adexrop 11, cpencrra 28 anist crabmin3anuy 1 00JerdeHus IBIKESHUS
s¢dexTopa o ATMHE OCH MO CYIIECTBY HEMOABMIKHOTO 3JIEMEHTA 2 M Ba THIPaBIINYe-
CKHX TuTyH3Kepa 14a, 14b, cHMMETPUYHO PacOIOKEHHBIE BOKPYT Kaxnoro 3¢ dexropa.

O dexrop 11 npeacraisier cOOOH TIIACTHHYATYIO KOHCTPYKLHIO, KOTOPAst IBUYKETCS
BIIEpE U Ha3aj 1oj KoyebaTebHbIM ACHCTBHUEM JBHIKEHHUS BOJH. [ToMUMo cuit, IBHXKY-
mux 3pdexrop Bnepexn u Hazax, 3pPexkTop Takxke OyAeT UCTIBITHIBATH HECUMMETPHYHBIE
HArpy3KH U3-32 HEOTHOPOAHOCTEH B IBHXKEHHUHU BOJH. |11 TOTO, 4TOOBI NEPEHOCUTH TaKHe
HECHMMETPUYHbIE HATPY3KH, dp¢exTop 11 MoxeT ObITh YCTAHOBJIEH Ha pame 28a, BKIIFO-
yarouieil koseca 28c¢, KOTOpble ABUKYTCS Ha MO CYLIECTBY HEMOJABUKHOM dJIeMeHTE 2 (CM.
@ur. 3). Jnst Toro, 4ToObI U3BJIEKATD MOJIE3HYIO SHEPTHIO U3 ABIKEHUS Y deKTopa, Kaxk-
abIi KoHel 3¢ eKTOpOB MPSMO MIIH KOCBEHHO CBSI3aH C OJHUM KOHIIOM THAPABJINYECKOTO
utyHskepa 14, KOTOpBIH caM MPUKPETUIEH K 10 CYINECTBY HETIOABIIKHOMY 3JIEMEHTY 2 Ha

MPOTHUBOIMOJIOXKHOM KOHIIE.
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ITpu skcryaraunu 3¢ dexropsl 11 mpUHYAUTETHEHO ABIKYTCS BIEPEN U Ha3al, U CUIIA,
IEeMCTBYIOIAs Ha HUX, Oy/IeT IepenaBaThCs THAPABINIECKUM TUTYH)KEPaM Ha HEMOJBHIK-
HOU KoHCTpyKunH. Korna 3¢ dexkTopbl ABHKYTCA MO JUIMHE OCH HEMOABU)KHON KOHCTPYK-
LU, OWH TUAPABINYECKHUN IIYHKEp BTSHYT, a APYyTroi BeIABUHYT. BO Bpemsi BTsruBaHus
T'HIPaBINYECKOrO IUTyHKepa 14 B HEM CO371aeTCs JaBJieHUe BOABI, U 3Ta BOAA MOJ AaBJie-
HUEM TOJAETCs U3 BBIXOJHOTO OTBEPCTUA 24 B Ka)KAOM I'MJPaBINYECKOM IUTyHkepe 14 B
HAarHeTaTeJIbHYIO TPYOy 6 U Ha TypOUHY (Ha 3TOM PUCYHKE HE IMOKa3aHa), KOTOpast MOXKET

npeoOpa3oBBIBaTh BOAY MO/ JABJICHUEM B SHEPTHUIO, HAIPUMED SJEKTPUIECKYIO SHEPTHIO.

IIpu ycTaHOBKE CUCTEMBI CHa4alla KAKAYIO Lelb 4 OAHUM KOHILIOM KPEIIST K SIKOPIO 5 U
APYTUM KOHLIOM K OYIO, TIOCJIE YeTO CTaBSIT SKOPS.

ITocne 3TOro Mo CyImecTBy HEMOABUKHBIHN 3JIEMEHT 2 OyeT pa3jioxkeH Mexay OysamMu 3 u
HATSIHYT, YTO 3aKPEIISIET BECH Y3€II B MO CYLIECTBY STOM IMOJIOXKEHUHU. 3aTEM K KOHCTPYK-
LIUH MPUKPEIUBIIOT HATHETATENbHYIO TPYOy 6, MOATOTABINBAS €€ K COCAMHEHUIO C MOJTY-
asiMu 3P EKTOPOB MyTEM COSTMHEHUS C BEIXOJHBIM OTBEPCTHEM KaJKIOTO THAPABINYC-
ckoro miyHxepa 14. Ilocne 3akpenyieHus o CyLIeCTBY HEMOABUXKHOIO dJieMeHTa 2 3a-
KPETUIIIOT MoAyu 3P QeKTopoB. B HEKOTOPBIX YCIOBHAX 3KCILTyaTallMH CTPATETHUs pas-
BEPTBHIBAHUS MOXKET OKA3aThCsl HEYJOOHOMH, TIOCKOJIBKY JUIs 3aMeHbl MOAYJIs 3 dexTopa
notpedyercst He TOJIBKO OTCOeNUHUTh paMy 28a 3¢ dexTopa, HO U OTCOEAMHUTD THAPABIIH-
YeCKHe IUTYHKephl 14 oT Touek ux KperieHus. [t ynpouieHns 3aMeHbl U pEMOHTA MOJTY-
neit a¢pexTopoB nHOrHA yaoOHO ycTtaHoBUTh dhdekrop 11, pamy 28a addexropa u rua-
paBIuUecKUe TyHKephl 14 Ha MonyJie 1, uTo yrpocTHT u crenaer donee 3¢ ¢GeKTUBHBIMU

YCTAaHOBKY U CHATHEC.

Ha ®ur. 2 nokaszaH BUJ CBEPXY BOJHOBOH 3JIEKTPOCTAHLIUHU, BKJIIOHAIOIIEH MHOXKECTBO 10
CYLIECTBY HEMOJIBHKHBIX 3JIEMEHTOB 2 C MHOKECTBOM 3(pdexTopos 11, neicTByromux Ha
KQKIBIH MO CYIEeCTBY HEMOABWKHBIN 3JieMeHT. Bce HarHerarepHbIE TPyOBI 62, 6b, 6¢C
OCYIIECTBJISIIOT NOAAYy B OIHY KOJUIEKTOPHYIO HATHETATENbHYIO TPyOy 7, KOTOpas moiy-
YaeT MOTOKH BOABI IO JaBJIEHUEM U TPAHCIIOPTUPYET UxX K TypOuHe 8. Ha atoit purype
NOKa3aHbl HEOOS3aTENbHbBIE BCIIOMOTATENbHBIE SIKOPS Sb ISl TPOTHBOCTOSHUS TIOABOAHBIM
TEYEHUSIM, KOTZIa 3TOT0 TPEeOYIOT JIOKAJIbHbIE YCJIOBHS MOPS WIIU APYTHE SKCIUTyaTallHOH-

HBbIC yCJIOBUH.
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Ceitgac co ccputkoit Ha Pur. 3, re Moka3aHO BOJHOBOE SHEPTETHYECKOE YCTPONCTBO,
BKJIFOYAIOIIEe 110 CYIIECTBY HETOABIIKHBIN 3JIeMEHT 2 U racTuny 3¢gdexropa 11, B koTo-
PYIO BXOAHMT IO CYIIECTBY HEMOABIKHBINA sseMeHT 2. Ilnactuna sdgdexTopa 11 BeImomHe-
HAa TaK, 4TOObI IBUTATHCS] OTHOCUTEBHO TI0 CYIIECTBY HEMOABIIKHOTO 3JIEMEHTa 2, KOTaa
Ha 3¢ dexrop 11 nefcTByIOT BOJTHOBBIE CHITBL. bonee KOHKpeTHO, addexTop 11 BeImonHEH
TaK, 4TOOBI IBUTATHCS MAPAJUIEITBHO JJTHHE OCH 18 MO CYIeCTBY HEMOABIIKHOTO 3JIEMEHTA
OT 3a/1aHHOT'O LIEHTPAJILHOTO NOJIOKeHUs 19 Ha 1Mo CyI1ecTBy HEMOABUKHOM 3JIEMEHTE 2 B
1r000M OHOM M3 IBYX HAIIPABJIEHHH, MPOTHBOMOIOKHBIX APYT IPYTY.

BonHoBoe 3HepreTuyeckoe yCTpONHCTBO TaKKe BKIJIIOUAET /1B MMIPABIMUECKUX IUTyHXKepa
14a, 14b, cMUMMETPHYHO PACTIONOKEHHBIX BOKPYT 3¢ dexTopa 11 no nmmre ocu 18 mo cy-
IIECTBY HEMOJBUKHOTO 3JIEMEHTA 2.

JIBa runpasnndeckux miayHxkepa 14a, 14b na @ur. 3 BKIIOUAIOT, KaXAbIH, AT CEKLIMM:
OITHY CEeKIUI0 OCHOBaHUs 144, Tpu TpyOHBIX cekiuu 143a, 143b, 143¢ u neHTpabHYO
cekuro 142. JIBa rugpaBiandeckux muyH:xepa 14a, 14b takike BKIIIOUAIOT, KaKIbIH, BXO-
Hoe oTBepcTHe 21 ¢ kiramaHoM 22 1Jis BITyCKa BOABI B TEPMETU3UPOBAHHOE MMPOCTPAHCTBO
20 B rugpaBnuyeckoM miuyHxkepe 14a, 14b, korna nnuna 23 rupaBInyecKoro miyHxepa
14a, 14b yBenuuuBaeTcs (Ha yepTe)ke BXOJHOE OTBEPCTHE U KJIallaH He Mokas3aHsbl). J(Ba
rUJIpaBIMUYeCcKUX IyHkepa 14a, 14b Tak:ke BKIIIOUAIOT, KaXKAblH, BBIXOJHOE OTBepcTHE 24
C KJlanaHoM 25, npeaHa3HaueHHOe JIJIs BhIITyCKa BOJbI MO/ 1aBJIEHUEM U3 T€pMETU3UPO-
BAaHHOTO npocTpaHcTBa 20 B ruApaBIndeckoM IutyHxkepe 14, koraa niauHa 23 rugpasiuye-
ckoro miyHxepa 14a, 14b ymeHbliaercs (Ha uepTeke KanaH He [OKa3aH).

Cekuust ocHOBaHUs 144 runpaBiIHYeCcKOro TyH:Kepa 3aUKCUPOBaHa B 3aIaHHOM T0JIO-
JKEHUU 26 Ha M0 CyIeCTBY HEMOABM)XHOM 3JIEMEHTE 2, U LIeHTpasbHas cekuust 142 xoc-
BEHHO COEIMHEHa ¢ TuacTuHOU 3¢ dektopa 11 yepes pamy 28a addexropa, BKIFOUAIOIIYIO
koseca 28c. @yHkuust pamsl 28a 3¢ exTopa 3aKI0UaeTCA B TOM, YTOOBI CTA0OMITM3UPOBATh
s¢pexrop 11, u pyHKIMA KOJeC 28¢ 3aKIIFOYAETCS B TOM, YTOOBI OOJIETYUTDh ABIKEHUE
s¢dekTopa Ha 1Mo CYLIECTBY HETTOIBUKHOM 3JIeMeHTe 2. /IBa ruipaBInvecKix IUTyHXKepa
14 BTSTUBArOTCS 1O HEKOTOPOI CTENEHU TaK, YTOOBI MX JJIMHA 23 COCTABIIsUIA TIOJIOBUHY
UX MaKCHMAaJIbHOW JUIMHBI MUHYC JUIMHA CEKLIUU OCHOBaHUs 144 1 uToOb! 3¢h(ekTop Haxo-
IWJICS. B CBOEM IeHTpaibHOM TojioskeHuu 19. Takum obpasom, cuna, Tpedyemast JIs me-

pememenus 3pdexropa 11 B 0HOM HampaBIeHUH, paBHA CUe, TpeOyeMou AJis epeme-
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meHus 3¢gdexropa 11 B nmporuBononokHoM HanpasieHuu. Korna Ha a¢dextop neicTpy-
10T BOJTHOBBIE cribl 11, addpextop 11 ABMKETCS OTHOCUTENBHO MO CYIIECTBY HEMOIBHIK-

HOro 3JICMCHTA.

Ha ®ur. 4 cxemaTudecku nmokaszaH Buj cOOKy pazodpanHoro (®ur. 4a) u coOpaHHOTO
(®ur. 4b) runpaBauyecKoro rmiyHxepa 14 cormacHO OTHOMY BapUaHTY OCYLIECTBIICHUS
HACTOSIIEro N300PETEHMS.

I'inpasnudeckuii TutyH»Kep 14 COTrJacHO HACTOALIEMY H300PETEHHIO BKIIIOYAET 1O MEHb-
el Mepe TPU CeKIUU: OJHY CEKIIMIO OCHOBaHUs 144, onHy TpyOHYy0 cekumto 143 u oqHy
LEHTPaNbHYIO cekuuto 142. 'mnpasnudeckuii IuiyH»kep 14 MOXKET BKIIFOUATh OOJIbLIE OfI-
HOU TpyOHOI cexiuu 143, Hanpumep, 2 — 10 TpyOHBIX cekiuiil. TeopeTnyecku, THAPABIH-
YECKHH IUTyH)Kep 14 cOornacHoO HacTOsIIEMy H300PETEHUIO MOXKET BKIIFOYATh OOJbIIE YeM
necsaTb TpyOHbIX cexkimii 143. Ecnu rugpaBiuueckuil TUIyHKep BKIFOUAET OOJbIIe OJHON
TpyOHOI1 cekmu 143, HanOonbInas TpyOHAsE CEKLIUS Ha3bIBAETCS MEPBOM TPyOHOH ceKkuu-
eii 143a, cnenyromias o BeIMUNHE TPYOHAsT CEKIUS HA3BIBAETCS BTOPON TPYOHOH CeKIuei
143b u T.4.

Pazobpannblil ruapaBindeckuii rryrkep 14 Ha @ur. 4a BKIrOYaeT mATh cekumii 144, 143,
142: onny cexuuro ocHoBaHus 144, Tpu TpyOHble cexunu 143a, 143b, 143¢ u onHy 1eH-
TpalpHyo cekiuio 142. Cekmust ocHoBaHUs 144 nmeeT OuH 3aKphIThIi KOHel 31 1 onuH
OTKPBITHIA KoHel 30 (yKa3aH MyHKTUPHBIMU JIMHUSIMH), TPYOHBIE cekunu 143 umeroT asa
OTKPBITBIX KOHIA 30 U LUeHTpaibHast cekuus 142 uMeeT OnMH OTKPBITHIN KoHel 30 U OuH
3aKPBITHIN KOHEI 31.

Cexuun 144, 143, 142 ruapaBanyueckoro riyHxepa 14 BKIHOYAOT YIUIOTHUTENbHbIE CPEA-
cTBa 33, obecrneynBaroIue repMeTH3AMIO TPOCTpaHCcTBa 20 B COOpaHHOM TUApaBINYC-
CKOM IuTyH)Kepe 14, Tak 4TO BOAa MOXKET BXOJUTh B THAPaBINYeCKUll TUyH>kep 14 u BbI-
XOJIUTb U3 HErO Yepe3 BXOJHOE OTBEPCTHE U BBIXOJHOE OTBEPCTUE THPABINYECKOTO
IUTyH)Xepa. Y IUNIOTHUTENbHBIE CpeACcTBa 33 Takke MOTYT KPENUTh CEKLIUU, IPeAoTBpaliast
UX IBI)KEHHE IPYT OT Apyra B COOPaHHOM COCTOSIHMU. Y IJIOTHUTEJbHBIE CpeacTBa 33 Mo-
I'yT TAKMMH, KaK TIOKa3aHOo Ha Pur. 4a, WM MOTYT NMPENCTaBNIATh COOOH YIUIOTHUTENNbHBIC
cpencraa 33 mo0Oro APyroro THUMA, KOTOPHIH MOJKET ONMPEAETUTh ONBITHBIIN CIIEIHATUCT.
Cekuust ocHOBaHUs 144 BBINOJTHEHA TaK, YTOOBI MPUHUMATD MEPBYIO TPYOHYIO CEKIUIO

143a, n nepsas TpyOHas cexkuust 143a BbIMONIHEHA TaK, 9YTOOBI BXOAUTH B CEKIIMIO OCHOBA-
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HUs1 144 1 BBIXOIUTH U3 Hee. TOYHO Tak ke, mepsasi TpyOHas cexius 143a BBITIOJIHEHA Tak,
YTOOBI MPUHUMATD BTOPYIO TPYOHYIO cexuuto 143b, u Bropas TpyOHas cexuust 143b BbI-
NIOJTHEHA TaK, YTOOBI BXOIUTH B MEPBYIO TPYOHYIO cekuumio 143a u BeIxonuTh U3 Hee. Bro-
past TpyOHas cexuust 143b BbIMOSHEHA TaK, YTOOBI MPUHUMATD TPETHIO TPYOHYIO CEKIIHIO
143c, xoTopas BEINOJIHEHA TaK, YTOOBI BXOIUTH BO BTOPYIO TPYOHYIO cekuunio 143b u BbI-
XOIuUTh U3 Hee. Tperws TpyOHast cexkuus 143¢ BRIMOMHEHA TaK, YTOOBI IPUHUMATH IICH-
TPaJBbHYIO CeKIMIO 142, v eHTpasibHas ceKuus 142 BBIMONHEHA TaK, YTOObI BXOIHUTD B
TPeTHIO TPYOHYIO cekumio 143¢ 1 BBIXOAHUTH U3 HEe.

Cex1usi OCHOBaHMS TaK)Ke BKJIIOUAET BXOAHOE OTBepcTHE 21 U BBIXOAHOE OTBEepCTHE 22.
BxoaHnoe orBepcTue 21 BkrOYaeT kjganaH 22, npelHa3HaueHHbIN I BITyCKa BOJbI B TH-
paBnuyecKkuii IyHxep 14, koraa qiiMHa ruapaBiIMyecKoro miyHxepa 14 yBennunbaeTcs.
BrixonHoe oTBepcTue 24 BKIIOHAET KjanaH 25, npeaHa3HaueHHbIH U1 BBITyCKa BOJBI U3
THAPABJIMYECKOTO IUTyHXKepa 14, koraa IiiMHA THAPABINYECKOro IyHkepa 14 ymeHbina-
etcsi. Teoperudecku, io0ast U3 CEKLUN MOKET BKJIFOYATh BXOIHOE OTBepcTHe 21 n/vim
BBIXOZIHOE OTBepcTHe 24.

Ha ®ur. 4b nokazaH rumpaBIndecKuil TUIyH:Kep, COOpaHHbIN U3 cekmii 144, 143a, 143b,
143c, 142, noka3zanHbIx Ha @ur. 4a. Korna rugpasnuueckuii yHxep 14 coOpaH, CeKLIH
144, 143a, 143b, 143c, 142 cOBMECTHO ONPENESIIOT FTEPMETUIHOE MPOCTPAHCTBO 20} HEKO-
TOpOro obbemMa rHIPaBINIECKOro IIyH:xepa 14, B KOTOpoe BO/ia MOXKET BXOAUTDH Yepe3
BXOJIHOE OTBepCTHE 21 U BBIXOJUTH Uepe3 BBIXOAHOE OTBepcTHE 22.

Ha ®ur. 5 nokasaHbl pa3Hble BAPHAHTHI OCYIIECTBICHUS (POPMBI BXOIXHOTO oTBepCcTHs 21
U BBIXOJIHOTO OTBEPCTUsl 24 HA CEKLIMU OCHOBAHUS TMApaBInYeckoro miayHxepa. Ilpu uc-
MOJIb30BAHNUHY BHEIIHUX KJIAITAHOB BXOJHOE OTBEPCTHE M BBIXOJHOE OTBEPCTHE MOTYT OBITh
oObpenuHeHsl. /s sICHOCTH, BCE THAPABINYECKHE TUTYHXKEPbI 14 HACTOSIIIEro n300peTeHHs

cHaOeHBbI BXOJHBIM OTBEpCTHEM 21 W/WiH BBIXOAHBIM OTBEPCTHEM 24.

Ha ®ur. 6 nokazan coOpaHHBIA, TOJHOCTHIO BBIABUHYTHIA TMAPABIHYESCKHUN TTYHKED C
MATBIO CEKLMSIMU (), @ TAK)KE Pa3Hble CTaIUM YaCTUYHOTO BTsAruBaHus (b, ¢, d, €) moyHo-
CTBIO BBIABUHYTOI'O TMAPABINYECKOrO TUTYHXKEPA.

IMonHoE BTSArMBaHUE MOJHOCTHIO BBIIBUHYTOTO THAPABIMYECKOTO TUIyHXkepa 14 (a) ¢ ms-
THIO CEKL[USIMHU BKJIFOYaeT 4yeTbipe ctaauu (a- b, b -c,c-d ud - e). Ha nepsoii craguu

BTATHBAHUSA (a - b), 00beM B THIPABIMYECKOM TUTYHJKEPE YMEHBIIAETCS, TTOCKOJIBKY IIeH-
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TpasibHas cekuus 142 BXOAWT B TPETHIO TPYOHYIO cekmto 143¢, mpu 3TOM Apyrue CeKIuu
He ABIKyTcs. Korna nentpanbHas cexuus 142 He MOKET BXOAUTD Jajbllie B TPETHIO
TpyOHyIO cekiuto 143c, HaunHaeTCst Bropas ctanus BrsiruBanus (b - ¢), u Tpethst 143¢
TpyOHast CEKLIUS BXOIUT BO BTOPYIO TPyOHYI0 cexunto 143b. Cuna, TpeOyemast Ha BTOpPOH
CTaJIuU BTATUBAHMs, OONbIIe YeM cuia, Tpedyemast Ha epBOi CTaNH BTATHBAHUS, T10-
CKOJIbKY 3¢ (eKTUBHAS THAPABINYECKas IUIOMAnb yenudmiack. Korna tperbs TpyOHas
cekius 143c He MOXKET BXOAMTD AaJIbllie BO BTOPYIO TPyOHYIO cekuuto 143b, HaunHaeTcs
TPeThst CTanus BTATUBaHMS (C - d), U BTOpast TpyOHas cexuusi 143b BxoauT B epByro
TpyOHytO cexumo 143c. Cuna, TpeOyemast Ha TpEThel CTaIuu BTSTUBAHMS, OONbIIE YeM
cuna, TpedyemMasi Ha BTOPOH CTaluy BTSTUBAHMS, TOCKOJIBKY 3 ()EeKTUBHAS THAPABIHYE-
ckas romans ysennuniack. Korna Bropast TpyOnas cexiust 143b He MOXKeT BXOIUTh
Janbiie B IePBYIO TpYOHYIO ceknmio 143a, HaunHaeTCs ueTBepTast CTaaus BrsiruBanus (d -
e), u nepBast TpyOHas cexuus 143a BxonuT B cekuuio ocHoBanus 144. Cua, Tpebyemas Ha
YEeTBEPTOH CTaANH BTATUBAHUS, OOJbIIE UeM CHJla, TpeOyeMasi Ha TPEThel CTaIuu BTSITU-
BaHUsI, MOCKOJIBKY 3(pPeKTUBHAS rHapaBIUecKas Iomans ysennumiacs. Cuna, Tpedye-
Masi Ul BTATHBAHUS THAPABIMYECKOTO TUTyH)KEpa, 00eCIeYnBaeTCsl BOJTHOBBIMH CHIIAMH,
nercTByromuMH Ha 3¢ dexTop.

Taxum xe 00pa3oM, OJTHOE BBIABIKEHHE MOJHOCTBIO BTSIHYTOT'O THAPABIHYECKOTO
TUTyHKepa (€) BKJIrouaeT derbipe cranuu (e - d, d - ¢, ¢ - bu b - a). Cuna, TpeOyemast st
BBIIBHIKEHUS] THPABIMUECKOTO TUTYH)KEPa, 00eCIIeYrBaeTCs] BOTHOBBIMU CHIIAMH, JEH-
CTBYIOLIMMH Ha 3} (HeKTOop B HANpaBJIEHUH, TPOTHBOIOJIOKHOM HAIIPABJIEHHIO, B KOTOPOM
BOJIHOBBIE CHJIBI IEHCTBYIOT Ha 3¢ EKTOp MPH BTSITUBAHUH THAPABIMYECKOTO TLTyHKEPA.
Jns obecrieueHnst BBIIBUKEHUS THAPABIMYECKOTO TUTYH)KEPA COTJIACHO CTanusM Ha Dwr.
6 runpaBiIMuecKuil IIyHxep 14 MOeT Takke BKJIIOUaTh CTOMOPHbIE cpeacTaa 27.

Ha ®ur. 7 nokasaH TpeXMepHbII BUJ NOJHOCTBIO BBIBUHYTOIO THAPABINYECKOrO IIyH-
*epa 14 cornmacHo pa3HbIM BapHAHTAM OCYIIECTBIICHUS HACTOSIIETO H300PETeHMSI.
I'uopasnuueckuit ryHxkep 14, nokazanHeiid Ha Pur. 7a, BKIIIOYAET MATh Cekuuil 144,
143a, 143b, 143c, 142. Kaxknas cexus mpeacTasisier COOOH MITMHAP HEKOTOPOU JJIUHBI
Y HEKOTOPOro nonepevyHoro ceueHus. Lunuuape! Ha Pur. 7a UMEOT KPyTJIoe MONEepeYHOe
cedenHue. OHAKO NMJIMHIP MHAPABINYECKOrO IyHXepa 14 cormacHo HacTosmeMy u300-
PETEHUIO TaK)KE€ MOKET UMETh MHOTOYT'OJIbHOE MONEpEeYHOe cedeHue, HanpuMep KBajapar-

HO€ WUJIH IIeCTUYTroJbHOe nonepedHoe ceueHue. Ha ®dur. 7b nmokaszan TpexmMepHbIi BUI
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THAPABIMYECKOTO TUTyH)Kepa 14 ¢ 4eThIpbMsI CEKLIUAMM: OJHOM CeKLnel ocHOBaHUs 144,
aByMs TpyOHbIMU cekiusiMu 143a, 143b u omHOM neHTpanbHON cekime 142, koTopble
HMMEIOT LIECTUYTOJIbHOE NonepeyHoe ceueHne. Ha @ur. 7¢ mokasaH TpeXMepHbI BUA TUA-
PaBIMYECKOTO TUTyHXKepa 14 ¢ TpeMs CeKUUsMU: OTHOHN CeKunei ocHoBaHusA 144, onHoM
TpyOHOI1 cexknmeli 143 1 onHOM LeHTpaNbHOM cekiuelt 142, KoTopble UMEIOT KBaAPATHOE
MOTepevyHOe CeueHue.

O0beM B MOJHOCTBIO BBIIBUHYTOM I'MIPABINYECKOM IUTYH)Kepe 14 3aBUCUT OT YUCa CEK-
LIUH1, a TAK)KE OT JUTHMHBI U AHAMETPa KKIOH CEKLHH, KOTOPbIE MOTYT OBITh N3MEHEHBI B

3aBUCUMOCTH OT Tpe6yeMoro HUCITOJIBb30BaHUA.

Ha ®ur. 8 cxemaTudecku mokaszaH TpexMepHbii Bua d¢ddexkTopa 11 cormacHo pa3HbIM Ba-
pHaHTaM OCYINECTBJICHHUs HacTosero nm3obpererns. Ha ®ur. 8a mokaszaH BapuaHT ocy-
mectByieHus 3¢ dexropa 11, uMeroIero KBaAPaTHYIO MIACTHHYATYIO0 KOHCTPYKIHIO. On-
Hako 3¢ dexrop 11 MokeT UMETh JIFO0YIO APYTyo GopMy, HApUMEP KPYTIIYIO UITH JIFO-
OyI0 MHOTOYTOJIbHYIO, HAPUMEP IECTHYTONbHYIO hopmy. Baxuo T0, uToOsI 3 Pexrop
11 umen niouanb NOBEPXHOCTH, HA KOTOPYIO BOJIHBI MOTYT A€HCTBOBATh CUJIOHN, 1OCTa-
TOUHOM 1t ABIKeHMst 3 dexropa 11. Ha ®@ur. 8b nmokazaH BapuaHT OCyIIECTBIEHHS 3¢-
¢exropa 11, npeaHa3HAUEHHBIH I POIYCKaHMS Yepe3 ceOsl 1O CYIIeCTBY HEMOABUIKHO-
ro snemenTa 2. Ddpdexrop 11 nmeer meCTUYrONbHYIO MIIACTUHYATYI0 KOHCTPYKIHIO C OT-
BepctreM 34, mpoxoasmmm yepes s¢dextop 11, B cepenune s dexropa. Takum oOpazom,
s¢dexTop 11 MOKET NBUTATHCSI OTHOCUTEIHHO MO CYIIECTBY HEMOABHKHOTO dJIEMEHTa 2
KaK JKeMUYY>KHHA Ha HUTKE, Koraa Ha 3¢ ¢ ekTop AeHCTBYIOT BOJHOBbIE critbl 11. Ha ®wur.
8c moka3zaH Bua cOoky sddexTopa 11 coracHO HACTOSIIIEMY U300PETEHUIO. DTOT B

cOOKy HCIOJIB30BaH HA BeexX (urypax deprexxeil 1s nokasa s dexropa 11.

Ha ®ur. 9 nokasaHsl pa3Hble CTOMIOPHBIEC CPEACTBA 27, KOTOPBIE MOTYT OBITh UCIIOJIb30BA-
HBI C THIPABJINYECKIM TUTYH)KepoM 14 cormacHo HacTosmeMy nzodperernto. Takue cTo-
NOpHBIE CpencTBa 27 MOTYT ObITh, HAIPUMEP, MATHUTHBIMU (Pur. 9a), rHapaBIMYeCKUMH
(Pwur. 9b), mexannueckumu (Dur. 9¢) nam nx coueranuem. Ha dur. 9a nmokazana mocie-
JOBATEJIbHOCTD BBIIBHXKEHUS THIPABINYECKOrO IUIYHKepa, OCHALEHHOIO MArHUTHBIMHU
CTONOPHBIMU cpeacTBamu 27. IIpermyIecTBO MArHUTHOTO CTOIIOPHOTO MEXaHHU3Ma 3a-

KJIFOYA€TCA B TOM, UTO NOCIEAOBATCIIbHOCTD BbIABUKCHHA MOKHO PETYJIMPOBATDL TaK, YTO-
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OBl HaNOOJBIIAS U3 UMEIOLTNXCS TPYOHBIX CEKLUH OblTa BCEra MOJHOCTBIO BBIIBHHYTA
nepesa akTuBanmen cnenyromieit cekunn. Ha @ur. 9b nokaszana mocaenoBaTeibHOCTD BbI-
IOBIKEHUS], MOAO0HAs MoKa3aHHOH Ha Dur. 9a, HO OHA peau30BaHa ¢ HCIOJIb30BAHUEM
THIPABINYECKUX CTOMOPHBIX cpencTs 27. Ha ®ur. 9b nmokazaHo, uTo TpyOHAs CEKIIHs
OCHAIIleHa MePEeropoaKOoi C OTBepcTHUEM IO LIeHTPY. Kpome Toro, nentpaipHas cekius 142
MMeEeT BBICTYII, KOTOPBIH BXOIUT B OTBepCcTHE B neperopoake. Koraa ruapasnuueckuii
TUTYH>KEP TOJTHOCTBIO BTSIHYT, BBICTYIT HA LIEHTPAJIbHON cekimu 142 OIIOKHPYET OTBEpCTHE
B MIEPETOPOJIKE, STUM TepMeTH3upysi 00beM, 0003HaueHHbIN Kak V. Korna nenrpanbHast
cekius 142 BBIXOAWT U3 CEKIMH OCHOBaHUs 144, 370 nBrkeHne OyeT HEMHOTO YBEJIHYH-
BaTh 00BEM V, 3TUM CHIKasl JaBjieHue B oObeMe V U co3aaBast pa3HHULY JaBJICHUH Ha Iie-
pebopke. DTa pasHHMLIA AABJICHUH CO3MACT CHITY, AEHCTBYIOIIYIO HA epeOOpPKY U TOJIKAKO-
IIYIO €€ U, 32 CYET 3TOT0, BCIO TPYOHYIO CEKIIHMIO B HATIPABJICHUH K [IEHTPAJIbHON CEKIIMU
142. Oro 6yner 3¢ dekTHBHO OIOKUPOBATH LIEHTPATBHYIO CeKInio 142 ¢ TpyOHOU cekiueit
143. TpyOnast cexuust 143 u ueHTpanbHas cexuust 142 OyayT IBUraThCsi BMECTE 10 MaK-
CHUMAaJIbHOTO BBIABHIKEHUS TPYOHOU cekiun 143. B 370 Bpemsi neHTpaibHas cexius 142
MPOAOJIKUT CBOE JIBHKEHHUE 10 BBIXO/1a BBICTYIIA HAa LIEHTPAJIbHOM YacTH U3 OTBEPCTHUSI B
MeperopoiKe, Mocie 4ero aasjeHne B oobeMe V Oyner copomeno. Oteepcrre B nmepedop-
K€ WJIM BBICTYII Ha LIEHTPAJIbHON YaCTU MOTYT BKJIIOUATh CPEJCTBA JJIsl IOBBILIEHUs repMe-
TUYHOCTH, TaKHE KaK YIUIOTHEHUs], PE3UHOBbIE KPOMOUHbIE YIUIOTHEHUS WJIH 3JIACTUYHbIE
MOKPBITUS. XOTs TUAPABINYECKUI CTOMOPHBIM MEXaHU3M Ha 4epTekaX OCHOBAH HA OHOM
OTBEPCTUHU U OTHOM BBICTYIIE, B HEKOTOPBIX CIYYasiX MPUMEHEHHUS MOXKET OBITh MPEIo-
YTHTEIBHO HEKOTOPOE MHOXKECTBO Map OTBEPCTHUH / BHICTYNOB. B 3aBUCHMOCTH OT 3 dek-
THBHOCTHU M XapaKTEPUCTHK CHCTEMBI YIUIOTHEHUH, epebopKa MOXKET ObITh OCHAIIIEHA
OJTHUM MJIH HECKOJIbKMMH OZHOXOMOBBIMHU KJIallaHAMH i cOpoca naBieHus B oobeme V
BO BpEMsl BTSITMBAHUS MMPAaBINYECKOrO TUTyHXKepa.

Ha ®ur. 9¢ mokasaHa mocjienoBaTeIbHOCTh BBIABMKEHHS, IONOOHAs MOKa3aHHOH Ha dur.

9a u 9b, HO C UCTIOJIL30BAHUEM MEXAHUYECKUX CTOMOPHBIX CPENCTB.

Ha ®ur. 10 nokazaHo BOJHOBOE 3HEPreTUYECKOE YCTPONHCTBO COTJIACHO OJTHOMY BapHaHTy
OCYIIECTBJICHUS] HACTOSALIETO N300PETEHHUS, B KOTOPOM JIBa TMIPABIMUECKUX IUTYHKEpa
HaXOOATCA Ha PA3HBIX CTAAUAX BTATMBAHUA. Bonnosoe SHEPre€TUYCCKOEC yCTpOfICTBO Ha

@ur. 10a, 10b, 10c, 10d u 10e BK;IFOYAET TO CYIIECTBY HEMOIBIIKHBIN 3JIeMeHT 2 U 3(h-
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¢exrop 11, yepe3 KOTOPBIHA MPOXOIUT IO CYIIECTBY HETIOABIIKHBIN 35ieMeHT 2. Dddextop
11 npsiMo coenuHeH ¢ ABYMsI THAPABINYECKUMU IUTyH>KepaMu 14a, 14b, cummeTpuyHo
pacronokeHHBIMH BOKPYT 3¢ dekropa 11. Kaxnblii s¢pdexTop BKIOUAET MATh CEKLINHN:
OIIHY CEKLIMI0 OCHOBaHUs 144, Tpu TpyOHbIX cexuun 143a, 143b, 143¢ 1 ogHY HEHTpab-
Hy10 cekiuio 142. Cekuusi OCHOBaHHS BKJIFOUAET BXOJHOE OTBEPCTHE U BBIXOAHOE OTBEP-
cTue (He ToKa3aHbl Ha YepTeske). Dddektop 11 npsmMo coenuHeH ¢ HeHTPaNTbHON CeKIuei
144 xaxxmoro rufpaBIn4YecKoro miyHxepa 14a, 14b, mpu sTom cexuusi ocHOBaHMs 3a( K-
CHpPOBaHa B 3aJJaHHOM IOJIOKeHHUHU 26 Ha MO0 CYLIeCTBY HEMOABUKHOM djeMeHTe 2. Ha
@ur. 10c apdexTop 11 HAXOIUTCS B CBOEM LIEHTPATBHOM TMOJOXKEHUN 19 OTHOCHUTENIBHO
IO CYIIECTBY HEMOABUKHOIO 3JIEMEHTA 2, U 1Ba THAPABINUECKUX IuTyHxkepa 14a, 14b
BTSIHYTbI B TAKOM CTENEHH, UTO UX JJIMHA COCTABJISIET MOJOBUHY OT UX MOJHOHN AJIMHBI MU-
HYC JUJIMHA CeKIU ocHOBaHMs 144. Takum obpasom, cuna, TpeOyemast s mepeMeIeHus
s¢dexropa 11 B OIHOM HampaBJICHUH, paBHa cuie, TpedyeMoll st nepemerneHus 3¢dex-
Topa 11 B mpoTHBOIIONOXKHOM HanpasieHuH. Korna Ha addexTop neiicTByOT BOJIHOBBIE
cunbl 11 B ogHOM HarpasyieHuH, 3pdexTop 11 ABIKETCS OTHOCHTENBHO I10 CYIIECTBY He-
noABHKHOTO 3eMeHTa. Korna s dexrop apmkeTcs B oqHOM HanpasieHun (Pur. 10c -
10d u 10d - 10e (3ddexTop nBrxkercs BieBo)) 3ppekTHBHAS rHIPaABINUECKAs TLIOMATb
onHOro 14a u3 AByX rupaBiINyvecKUX IUIyHxepoB 14a, 14 cTyneH4aTo yBelIUdnuBaeTCs,
NOCKOJIBKY ABIKYLIHHCS d¢dexTop 11 yMeHbIIaeT ATUHY THAPABINIECKOrO TUTYHXKepa
14a, u 3¢ pexTrBHASA rUapPaBIMYECKas MIOMAAb Apyroro 14b U3 AByX ruapaBInyuecKux
IyHKepoB 14a, 14b cTyneHuaTo yMeHbIIaeTcsi, MOCKOJIbKY ABIKYIIUics 3¢ dexrop 11
yBEJIMYMBACT AJUHY 23 runpasnudeckoro miyHxepa 14b. Korna s exrop aBrkeTcs B
MPOTUBONOJOKHOM Hanpasienun (Pur. 10c - 10b u 10b - 10a (3 dexTop aBmKeTCs
BITPaBo)), 3p(heKTHBHAS THAPABIMUYECKAs IUIOMAAb OOHOTO 14b U3 ABYX ruapaBIMUECcKUX
IyHKepoB 14a, 14b cTyneHuaTo yBenMunBaeTcs, MOCKONbKY ABXKYyLHics s¢dextop 11
YMEHBLIAET JUINHY 23 rupaBiIndeckoro miynxepa 14b, u spdextuBHas runpaBiudeckas
iomanb Apyroro 14a us AByX ruApaBindecKkux IUIyHxepos 14a, 14b crynenuaro
YMEHBLIAETCS, TIOCKOJIbKY OBIKYIIUNCS 3¢ dexTop 11 yBennunBaer mIMHY TUApaBIAYe-
CKOro IutyHxepa 14a.

Takum obpazom, cua, npuodperaemas s nepemerieHus 3¢ dexropa, momKHa OBITH 10-
CTaTOYHO OOJIBINON, YTOOBI BBIIBUHYTh OJUH THIPABIUYECKUN TUTYHXKEP U BTSHYTb APY-

roii. Tu Mo MeHblIeN Mepe Ba THAPABINYECKUX IUTYHKEPAa UMEIOT NIEPEMEHHYIO U~
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PABIUYECKYIO IUIOLIAb, YTOOBI 3pPeKTHBHAS THAPABIMYECKAs TUIOLIAb OJHOTO THIPaB-
JMYECKOTO TUTyH)Kepa 14 CTyneH4YaTo yBenndnuBanach, a 3pQexTuBHas ruapapiniecKas
IUIOINAAb JPYTOr0 THAPABINYECKOrO INIyHXepa 14 CTyneHYaTo yMEHbIIAIach, PH 3TOM
cuna, Tpedyemas JIsl mepeMeLeHHnst OJJHOTO THAPABIMYECKOTro TUTyH)Kepa 14 U3 ero LeH-
TPaJILHOTO MOJIOXKEeHUs 19 B HAMTPaBIEHUN OJJHOTO U3 €r0 KpalHHUX MOJIOKEHUH, YBETHIHN-
BAeTCs, KOTAa MMAPABINYECKHUH TUTyHXKep 14 NBIKETCS B HANPAaBJIEHUH OHOTO U3 Kpaii-
HUX MOJIOKEHHU, a Chiia, mpuodperaemas i nepemerneHus sgdekxropa 11 B npyrom
HAIPaBJICHNH (B HANPABJICHUH LIEHTPAJIBHOTO TOJIOKEHUs 19) cTyneHYaTo yMeHbIIaeTcst
10 TeX Mop, Moka 3P PeKTop He BO3BPATUTCS B CBOE LIEHTpaJIbHOE nojioxkenne. Ecim cuna
NpUJIaraeTcs B MPOTUBOMOJIOKHOM HaIPaBIeHUH, OyIeT MPOUCXOANTH TO ke camoe. Ta-
KiM 00pa3oM, BOJTHOBOE SHEPTeTUYECKOE YCTPOHCTBO HACTOSIIErO 300peTeHus obierda-
eT Bo3Bpar dddexropa 11 B mojoxeHne, B KOTOPOM Harpyska Ha 3¢dexrop 11 cummer-
pUYHA BOKPYT €ro IEHTPa, HAIPUMeEp, €ro HEeHTPAIbHOTO MOJIO0KEeHus 19.

MaxkcumanbHas narHa xona 29 sddexropa 11 sBasercs MaKCUMaTbHON ATUHON OAHOTO
14a 3 ABYX T'UApaBINYecKuX IIyHxXkepoB 14a, 14b, korna 3ToT ruapaBnudeckuil mIyH ep
MOJTHOCTBIO BBIABHHYT, MUHYC JUTHHA CEKLIMH OCHOBAHMS 3TOTO THAPABIMYECKOTO TUTyH-
xKepa.

Korna a¢dexTop nBukercs, ONUH U3 IBYX THAPABIMYECKUX TUTYHXKepoB 14a, 14b BTaru-
BAETCsl, CO3/1aBasi BHyTPHU 3TOr0 MMAPABIMUECKOro IUTyH)Kepa BOAY MOA JaBJIeHUEeM, KOTO-
pasi BBITAJIKUBAETCS Uepe3 KianaH 25 BBIXOTHOTO OTBepCcTHs 24 u w3 TpyObI 6. ITa BoAa
NIOJ] IABJICHUEM 3aTeM MOJKET MPOTEKaTh K TypOUHE, KOTOopasi mpeodpasyer BOAY MOJ AaB-

JIEHUEM B SHEPTHIO, HATTPUMED BJIEKTPUUECKYIO SHEPTUIO (HE MOKa3aHa HA YEPTEKE).

Ha @ur. 11 noka3ansl pa3Hbie KoHpurypaunuu 3¢gdexropa 11 u runpaBmudeckux miyHxe-
poB 14 OTHOCHUTENIBHO TIO CYLIECTBY HETOABUIKHOTO 3JIEMEHTA 2 BOJTHOBOT'O SHEPreTHYe-
CKOT'0 YCTPONCTBA COTJIACHO HACTOAIIEMY H300PETEHHUIO.

B HekoTophIX BapraHTax ocymecTBieHus 3¢ ¢dextop 11 npsmMo CoearHeH ¢ LeHTPaIbHOM
cekuueli 142 no meHbllel Mepe ABYX THApaBandeckux miayHxepos (Pur. 11a, 11b, 11c¢).
B HekoTOphIX BapraHTax ocymecTBieHus 3¢ dexTop 11 npsiMo COeANHEH C M0 CYIEeCTBY
HEMNOJBUKHBIM 3JIEMEHTOM 2, HallpUMED M0 CYIIEeCTBY HEMOABUKHBIN 3JI€MEHT 2 BXOJIUT B

HEro, MPeATNOYTHTENHLHO B cepenune 3¢ dekropa 11 (Dur. 11a, 11c, 11e, 11f, 11).
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B HekoTophIx BapuaHTax ocyiectBieHus 3gdexrop 11 KOCBEHHO COENUHEH C TIO CyIIe-
CTBY HETIOABIKHBIM 3JIEMEHTOM 2, HAIIPUMEP MOCPEACTBOM JIBYX THAPABIMUYECKUX TUTYH-
xepoB 14 (Pur. 11b). B HekoTophIX BapraHTax ocymecTBieHus 3¢ ¢dexrop 11 KocBeHHO
COEIIMHEH C I10 CYIIECTBY HETIOABIIKHBIM 3JIEMEHTOM U ABYMSI THIPABINYECKIMH TUTYH-
JKepaMH, HAIIPUMeEP MOCPEICTBOM JKECTKOTO 3JIEMEHTA, COSANHSIONIET0 3 HEKTOp C ABYMS
rUJIpaBIMYeCKUMU IUTyHxepamu 14a, 14b (®ur. 11d, 11h).

B HEKOTOPBIX BapHaHTax OCYLIECTBIIEHHS CEKLIMU OCHOBAHUS 144 NBYX TMAPABIMYECKUX
TUTYHKEPOB TPSIMO WIIM KOCBEHHO COeUHEHBI ¢ 3¢ dexTopom 11, mpu 3TOM UX LEHTpalb-
Hble ceknn 142 3adukcupoBaHbl B HEKOTOPOH TOYKE HA MO CYLIECTBY HEMOIBUKHOM
snemente 2 (Dur. 11e).

B HexoTOpbIX BapuaHTax OCYIIECTBJIEHUS BOJHOBOE HYHEPreTHUECKOe YCTPONCTBO BKJIIO-
yaet OoJblIe YeM JBa TUAPaBINYeCKX TuyHxkepa 14 (Pur. 11f, 11g). B HekoTophIX Ba-
pHaHTaxX OCYIIECTBJICHHsI OOJbIIe OTHOTO 3 (EeKTOpa KOCBEHHO COSAMHEHO C IByMSI TH/-
paBnuyeckuMu ryHxepamu (®@ur. 11h). B HekoTOpbIX BapraHTax OCyILECTBIEHUS 110
CYILIECTBY HEMOABUKHBIN 3JIEMEHT NPUKPEIJIEH K ONOPHOHN paMme, MPUKPEIJIEHHOHN K
ctanpHOMY Kabemo (11c). [lToMIMO 3KOHOMHHM TPy103aTpar, UCTIOIB30BAHNE ONIOPHOH pa-
MBI TAKXK€ MPEATIOYTUTENBHO ¢ KOHCTPYKLIMOHHOM TOYKHU 3PEHUS, TIOCKOJIBKY CKPYYHBa-
IOLIMe HArPY3KH U MOMEPEeYHbIE HATPY3KH HA CTAJIbHOW KaOeslb MUHUMHU3UPYIOTCS.

B obwmewm, 1rodas koMOMHAIMS THAPABIMYECKUX TUTYH)KEPOB JIFOOOH MMIpaBIMYECKON
TUTOINAAH U KOH(HTYpaLysl BOJTHOBOTO SHEPTETHYECKOTO YCTPOHCTBA MOXKET HANTH MPHU-
MEHEHHE COTJIACHO HACTOSIIEMY U300PETEHHIO, €CIIH THAPABIMYECKHE TUTYHKEPhl oOectie-
YUBAIOT YBEJIMYCHHE CUJI, NEHCTBYIOIUX Ha rmiactuny dddexropa, korga s¢dexrop cme-

acTCA U3 CBOCIO HEHTPAJIBHOTO MOJIOKCHUSA B J000M M3 BO3MOXKHBIX HaHpaBHeHHﬁ.

Ha ®ur. 12 noka3aHbl Ba BapUaHTa OCYILIECTBJIEHUS] BOJIHOBOTO SHEPTreTHUECKOrO
YCTPOHCTBA COTJIACHO HACTOSIIEMY H300PETEHHIO, B KOTOPBIX 3((PEKTOp COSNUHEH CO
cpencreamu 28 st ctabuim3anuu U obnerdeHus ApmwkeHns s¢dexropa. B omHom Bapu-
aHTE OCYIIECTBJICHUs, MOKa3aHHOM Ha ®ur. 12a, cpenctsa 28 s crabmnnzanuu u oojer-
YeHUS ABIDKEHHS 3¢ eKkTopa BKIOYAOT JKECTKHE METAJUTMYECKHe MTPOBOJIOKH 28b, co-
enunsrontre dpdextop 11 ¢ HEKOTOPBIM 3JIEMEHTOM, BKJIFOUAIOLINM KoJjeca 28¢. B eme
OITHOM BapUaHTE OCYINECTBIICHUS, MOKa3aHHOM Ha ®Dur. 12b, cpencrsa 28 st crabunnza-

UM 1 o0JIerdeHus NBIkeHus 3¢pdexTopa BKIrOHaoT pamy 28a u kojeca 28c.
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Ha ®wur. 13 nokaszaH BapuaHT OCYILIECTBJIEHHUSI BOJTHOBOTO SHEPTETHUYECKOTO YCTPOICTBA
COMJIACHO HACTOSIIIEMY U300pEeTeHHI0, B KOTOpoM ofuH dddextop 11 npsmo (Pur. 13a)
WJIM KOCBEHHO TIOCPENCTBOM paMbl 28a 3¢ ekTopa COeNMHEH ¢ ABYMS O CYIIECTBY HEro-

JABWKHBIMH 3JICMCHTAMU.

Ha GonpmmacTBE Uryp ueprexein KOHPUIryparus ruIpaBInIecKuX IIyHXepos 14 orpa-
HUYEHa CHMMETPHYHBIM PACTIOIOKEHHEM, rie 3((EeKTop HArpyKeH ABYMs THIPABIHYE-
CKUMH TUTYHKE€PaMH, YCTAHOBJIEHHBIMH CUMMETPUYHO BOKPYT JIMHUH CUMMETPHH, OTpe-
nenennoit apdexropom 2. OHAKO COMTACHO HACTOSIIEMY H300PETEHHIO B PABHOU Mepe

MOJXOMSIT MHOTHE APYTHe KOH(PUTYPALIHH.

XoTs HacTosIIIee H300peTeHNe OMUCAHO BBILIE B CBA3H C KOHKPETHBIMH BAPHAHTAMH OCY-
IIIECTBJICHHUS, OHO HE TOJUKHO BOCIIPUHMMATBCS KaK KaKMM-TO 00pa3oM OrpaHUYEHHOE
NpeAcTaBIeHHbIME TpuMepaMu. OOBEM HACTOSIIIEro H300pEeTEeHNsT yCTAHOBIIEH MpHJIarae-
Mol ¢opmyIoii m3o0peTeHns. B KOHTeKCTe MyHKTOB (POPMYJIbI TEPMHUHBI *BKIIFOHAFO-
U UM “BKIOYaeT” He MCKIIIOYAIOT APYTrHe BOZMOXKHbIE 3JIEMEHThI Wiu ctaauu. Kpome
TOrO, YIOMUHAaHNE B €JUHCTBEHHOM YHCJIE HE JOJKHO BOCTIPUHUMATBCS KaK UCKIIIOYal0-
I1ee MHOXXECTBEHHOE YncIio. MICrop30BaHNe CCbUIOUHBIX 0003HAYEHHUH B MMyHKTAX Qop-
MYJIbI B CBSI3U C 3JIEMEHTAMHU, YKa3aHHBIMH Ha YepTekax, TakkKe He JOJDKHO BOCIPUHU-
MaThCs KaK OrpaHuvHBaroiee oobem n3ooperenus. Kpome Toro, oTnenbHble MPU3HAKH,
YIIOMSIHYTBIE B Pa3HBIX MyHKTaX (POPMYIIbI, MOXKHO OyIE€T C MOJIb30i 0ObENNHUTD, U YIIO-
MUHAaHHE 3THUX MIPU3HAKOB B Pa3HBIX MyHKTaX (OPMYJIbl HE HCKIFOUAET TOTO, YTO TAKOE

o0benrHeHNe IPHU3HAKOB HEBO3MOXKHO U O€CTIONE3HO.
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ITEPEYEHb UCITIOJIb30BAHHBIX CChIJIOUYHBIX ObO3HAUEHUI
Monynb 3dexTopa
Io cymecTBy HETTOBUKHBIN 3JIEMEHT
byu
[IIsapToBHBIE LIENTH
Sxops
HarnerarenpHas TpyOa
TypOuna
I'maBHas HarHeTaTe bHAs TPyOa
1 D dexrop
12 Pama s¢pdextopa

— 0 NN R~ W N =

13 Koneca

14, T'mapaBnuyeckuil mIyHKep
142 llenTpanbHasi CEKLHs

143 TpyOHas cekuus

144  Cexnust OCHOBaHUS

15 Cpencrsa dukcanum

18 JlnrHa ocu Mo CyIIEeCTBY HEMOABUKHOIO 3JIEMEHTA

19 IlenTpanbHoe nonoxkeHue 3G HeKTopa OTHOCUTETHHO O CYIIECTBY HEMOABUKHOTO
3JIeMEHTa

20 I'epMeTn3npoBaHHOE IPOCTPAHCTBO B TUAPABINYECKOM IIIyHXKEpe

21 BxonHoe oTBepcTHE B THAPABINYECKOM ILTyHXKEpe

22 KnanaHn Ha BXOIHOM OTBEPCTUHU FUAPABINYECKOTO ITYHKEPA

24 BrixoaHoe 0TBEpPCTHE B TMAPABINYECKOM ILTYHXKEPE

25 KnanaH Ha BBIXOJJHOM OTBEPCTUH T'MPABIUYECKOTO ILTyHKEpa

26 ITonoxeHue Mo CylecTBy HEMOABUKHOIO 3JIEMEHTA, B KOTOPOM CEKLIHsl OCHOBA-

HUSI QUKCHPOBaHA
27 CronopHele cpeacTsa
28 Cpencrea mis crabunusannu U odjerdeHus nwkeHus g dexropa
28a  Pama sddextopa
28b  IlpoBosoku

28¢ Komeca
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30
31
33
34

29

MakcuManpHas JyIMHA XOAa
OTKpBITBIN KOHELl CEKLIUU THPABINYECKOrO MITyHKepa
3aKpbIThIN KOHEL[ CEKL[UU THAPABINYECKOTrO IUTyHKepa
Y HIOTHUTENBHBIE CPECTBA

OtBepcrue B 3ddexrope, MpeaHaA3HAYSHHOE IS TPOXOKACHHUS
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DOOPMVIJIA U3OBPETEHHMA

1. BonHOBOE 5HepreTuieckoe yCTpONCTBO A W3BJIEUEHMsI SHEPTUU U3 BOIHBIX BOJIH,

MNPpUYIEM BOJIHOBOC SHEPTCTUICCKOC YCTpOﬁCTBO BKJIIOYACT!

- IO CYIIECTBY HETIOABUKHBIHN 3JIeMEHT (2);
- a¢pexTop (11), mpsiMO WIIM KOCBEHHO COEAMHEHHBIH ¢ MO CYIIEeCTBY HEIO-
JBUKHBIM 3JIEMEHTOM (2) U IpeiHa3HAYEeHHBbIH IS ABMKEHUSI OTHOCUTENIBHO
IO CYIIECTBY HEMOABHIKHOTO 3JIeMeHTa (2), korna Ha 3¢ exTop NeHCTBYIOT
BOJIHOBBIE cuJibl (11), mpuuem
- a¢exTop (11) BBIOTHEH TakK, YTOOBI ABUTATHCS MapalIelib-
HO ayiHe ocH (18) Mo CymecTBy HEMOABUKHOTO 3JIEMEHTA OT
3a/1aHHOTO LIEHTPabHOro nojokeHus (19) Ha no cyuecTsy
HETIOABIDKHOM 3JIeMeHTe (2) B JTF000M OTHOM M3 IBYX HAIPaB-

JIEHUH, TPOTUBOIOJIOXKHBIX APYT APYTY;

BOJTHOBOE€ SHEPTETHUECKOE YCTPOUCTBO TAKIKE BKJIFOYAET N0 MEHbBIIEH Mepe ABa THIPaB-

Inueckux ryHxepa (14a, 14b), mpeanouTUTeNbHO PacloNOKEeHHbIX CHMMETPUYHO BO-

Kpyr kaxkaoro 3¢ dexropa (11) mo amuHe ocu (18) Mo CyliecTBy HEMOABHIKHOTO JIEMEHTA

(2), mpu 5TOM O MeHbLIEH Mepe Ba THApaBIndecKux miyHxepa (14a, 14b) Bkmrouaror,

KayKIObIN:

- ceKk1uio ocHoBaHUs (144), mo MeHbInel Mepe oHy TPYOHYIO cekiuro (143)
U LEHTpaIbHYIO cekuuto (142), mpuueM ueHTpanbHas cekius (142) BbImo-
HEeHa TakK, YTOOBI BXOAHUTH B TPYOHYIO ceK1uio (143) 1 BBIXOAHUTD U3 HEe, U
TpyOHas cekius (143) BbIMONTHEHA TaK, YTOOBI BXOAUTH B CEKIIHIO OCHOBAHUS
(144) u BeIXOOUTH U3 Hee, 1 npudeM cexkunu (142, 143, 144) coBmecTHO
(hOPMHUPYIOT TepMETU3UPOBAHHOE TIPOCTPAHCTBO (20) ¢ 00beMOM, KOTOPBIH
YMEHBIIAETCS WU YBEIMUUBAETCs, Koraa cekiuu (142, 143, 144) pxopsiT
IpyT B APyTa U BBIXOIST APYT U3 PYyra, COOTBETCTBEHHO;

- BXOZHOe oTBepcTre (21), BKItouaroee kiamnad (22) 11t ByCKa BOABI B
repMETU3UPOBAHHOE MPOCTPAHCTBO (20) B ruapaBianyueckoM miyHkepe (14a,
14b), xorna anuna (23) runpasaudeckoro miyrkepa (14a, 14b) yeenuunsa-

eTcst;
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- BBIXOHOE OTBepCTHE (24), BKIIOHArOIIee KiamnaH (25), npeHa3HauYeHHOe
JUTs1 BBIITYCKA BOZBI [TOJT JABJIEHUEM U3 NepMETH3UPOBAHHOIO IPOCTPAHCTBA
(20) B runpasianueckoM IutyHxepe (14), koraa niuuHa (23) rugpaBIndeckoro
wiyHxepa (14a, 14b) ymeHnbinaercs, NpeANOYTUTENBHO B HATHETATEIbHYIO
TpyOy (6);
IIPU 3TOM cekums ocHoBaHus (144) wim ueHTpanbHas cekums (142) 3agukcuposana B 3a-
JAHHOM IOJIOKEHUH (26) Ha MO CyIEeCTBY HEMOABI)KHOM 3JIEMEHTE, U APYyras U3 HUX
MPSIMO WJIM KOCBEHHO coennHena ¢ 3¢ dexropom (11) Takum odpazom, 4ToObI, koraa 3¢-
¢exrop (11) nBIKETCS OTHOCUTENBHO IO CYILIECTBY HEMOABHUKHOTO 3JIEMEHTA:

- 3¢pdexTrBHAsA rUApPABIMUYECKas IUIOLIAIb IO MEHbIIEH Mepe ogHoro (14a) u3 mo
MeHbIIIeH Mepe ABYX MMIpaBINYecKuX IyHxkepos (14a, 14b) crynenuaro ysemnu-
YHBajiach, Koraa ABMKymuics s¢dexrop (11) ymenpinaer muny (23) 3TOro rua-
paBiuyecKkoro myHxepa (14a); u

- a¢dexTrBHAA rUApPaBIMUYECKas TUIOLIAIb IO MEHbIIEH Mepe ogHoro (14b) u3 mo
MeHbIIIeH Mepe ABYX MMIpaBINYecKuX IyHxkepos (14a, 14b) crynenuaro ysemnu-
YyHBajiach, Koraa ABMKymuics s¢dexrop (11) ysennuusaer aiuny (23) 3Toro

TUJIPaBJINYECKOrO IyHkepa (14b).

2. BomHOBOE 3HEPreTHYeCcKoe YCTPONCTBO MO 1. 1, oTinuyaromeecs TeM, 9To cekuuu (142,
143, 144) kaxxnoro ruApaBInYECKOro miyrxkepa (14) BKIIFOYAIOT YITIOTHUTENbHBIC CPE-
ctBa (33) nusa obecriedeHust TOro, 4ToObl BOJIA HE MOTJIA MTPOXOANTD B THAPABINYCCKUN
TUTYH)Kep WJIM BBIXOAUTh U3 HETO MHAYe Kak yepe3 BXOJHOe oTBepcTHe (21) U BBIXOAHOE

otrBepcTHe (24), COOTBETCTBEHHO.

3. BomHOBOE 3HEpPreTHUECKOE YCTPOUCTBO MO 1. 1 Wiu 2, OTIMYAroImeecst TeM, YTO CTy-
NeHYaTOe YMEHbIIEHUE WIH yBeInueHne 3((HeKTUBHON MMIPaBINUECKON TUIOMAAH KaXK-
JIOTO TUAPABINYECKOrO IIyHXKepa PeryJupyeTcsi CTOOPHBIMU CpeAcTBaMH (27), mpuueM
CTOTIOpHBIE CpeAcTBa (27) MpeACTaBIISIOT COOOH MarHUTHBIE CTOTIOPHBIE CPEACTBA, WIH
MEXAHUYECKHE CTOMOPHBIE CPECTBA, U MMIPABINYECKHE CTONOPHBIE CPENCTBA, WU UX

COYCTaHHUEC.
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4. BonHOBOE 3HEPreTHYECKOE YCTPOHCTBO MO JIFOOOMY M3 MyHKTOB 1-3, oTiHyaroIeecs
TE€M, YTO MO CYLIECTBY HEMOABUKHBIN 3JIEMEHT PACHOJIOKEH TOPU3OHTAIBHO B BOJIE TAKUM
obpaszom, uto s¢dextop (11) nBrKETCS TO ATMHE TOPU3OHTAILHOM OCH, KOTTIa HA HETO

HeﬁCTBYIOT BOJIHOBBIC CHJIBI.

5. BomHOBOE 3HEPreTH4YecKoe YCTPOMCTBO Mo JF0OOMY M3 MyHKTOB 1-4, oTinyaroreecs
T€M, UTO IO CYLIECTBY HEIMOJABIKHBIN 3JIEMEHT (2) yaep>KUBaeTCsl HEMOABUKHBIM IO
MeHbLIeH Mepe IByMs IIBapTOBHBIMU LEMSAMU (4), MPeNNOUYTUTEIbHO PACIIONOKEHHBIMU
Ha Ka)X[10M KOHIIE 110 CYLIEeCTBY HEMOJABUKHOIO AJIEMEHTA (2), MprueM Kakaas [BapTOB-
Has Lenb (4) Wik CoOeANHEHA ¢ AKOpeM (5), UK 3aKperieHa Ha MOBEPXHOCTHU JHA MO IO

CYLIECTBY HEMOJIBUKHBIM 3JIEMEHTOM (2) WM 3aKperuieHa Ha Oepery.

6. BomHOBOE SHEPreTHYeCcKoe YCTPOICTBO Mo JFOOOMY M3 MyHKTOB 1-5, oTnnyarormeecs
TEM, 4UTO IO CYHIECTBY HeHOI[BPI)KHbeI SJIEMCHT YACPIKUBACTCA TJIaBAOILIUM B BOAEC MO
MeHbIIel Mepe AByMs OysiMU (3), IPEANOYTUTENBHO PACTIONOKEHHBIMH Ha KaJKIOM KOHLIE

0 CYLIECTBY HEMOABHIKHOTO 3JIEMEHTa (2).

7. BonHOBOE 3HEepreTHyeckoe yCTPOHCTBO MO II00OMY U3 IyHKTOB 1-6, oTiHMvaromieecs
TEM, YTO MO CYLIECTBY HEMOABUKHBIA 3JIEMEHT (2) mpeacTaBisieT co0oi cTaabHON Kabemb

WA HaTHETATEeNbHYIO TPYOy (6).

8. BoiHOBOE SHEpPreTHIECKOe YCTPONUCTRO MO JI0OOMY U3 IMYHKTOB 1-7, oTIHHaroieecs
teM, uTo 3¢dgdexTop (11) nmpencrasnser coOOH MITACTHHY, BEPTHKAJIBHO PACIIONOKEHHYIO B

BOJI€ MEPIICHIUKYJIIPHO AJIMHE OCH MO CYIIECTBY HEMOABIIKHOIO 3JIeMEHTa (2).

9. BomHOBOE SHEPreTHYECKOe YCTPOICTBO MO JIFOOOMY M3 MyHKTOB 1-8, oTinyarormeecs
TeM, uTo uepe3 dpdexrop (11) mpoXoauT Mo CyIECTBY HEMOABHIKHBIN 3JIEMEHT (2), Tpea-

MOYTHTENBHO B LeHTpe 3 dexropa (11).

10. BonmHOBOE 3HEPTreTHUECKOE YCTPOHCTBO MO JII0O00MY M3 MyHKTOB 1-9, oTinuuarormeecs
TeM, uTo 3ddexTop (11) Takxke coequHeH co cpeacTsamu (28) mist crabuau3anyu u 00-

nerdeHus arkeHus a¢dexropa (11), Hanpumep pamoii (28a) adexTopa wim mpoBoIIO-
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kamu (28b), coennHeHHBIMH B KOJiecaMHu (28¢), mpenHa3HAUYEHHBIMU JIsI IBWXKEHUS Ha 110
CYLIECTBY HEMOABIKHOM 3jieMeHTe (2), utodsl 3 dextop (11) muaBHO mepeMernancs mno
nnuHe ocH (18) 1o CyiecTBy HEMOABIKHOTO 3JIEMEHTa (2), KOrza Ha HEero NeUCTBYIOT

BOJIHOBBIC CHUJIBI.

11. BomHOBOE 3HEPTETHUECKOE YCTPONUCTBO MO Jr000My U3 yHKTOB 1-10, oTnnyaromeecs
TeM, 4TO MaKCUMaJbHas JTMHA Xo1a (29) adgdexropa (11) paBHa ATUHE IO MEHBIIEH Mepe
onHoro (14a) u3 mo MeHblIel Mepe IBYX F'MApPaBINYEeCKUX ITyHxkepos (14a, 14b), korna
STOT TUAPABINYECKHUH MITyHKEP MMOJHOCTHIO BBIIBUHYT, MUHYC JJIMHA CEKLIMM OCHOBAHMUSI

STOTO TUAPABIINYCCKOIO IUTYHXKEPA.

12. BomHOBOE 3HEPTEeTHUECKOE YCTPONUCTBO MO Jr000oMy U3 yHKTOB 1-11, oTnnyaromeecs
TEM, YTO MO MEHbILEH Mepe ABa FHIPABINYECKUX IUTyHXKepa (14) yacTUIHO BTSHYTHI, KO-
rrna 3¢ dexrop (11) HaxXOIUTCS B €ro HEHTpaTbHOM NookeHuu (19), u cuna, Tpedyemas
s nepemMerneHus dpgexropa (11) B onHOM HaNpaBIeHUH, paBHA CUJle, TpeOyeMon A

nepemeneHus 3pdexropa (11) B mpOTUBOMOIOKHOM HAMTPABICHUH.

13. BonmHOBOE 3HEPTETHUECKOE YCTPONUCTBO MO JI0O0MY M3 MyHKTOB 1-12, oTnnyaromeecs
TeM, UTO 10 MEHbLIEeH Mepe /1Ba THPaBINYeCKuX ITyHkepa (14) BTSIHYyThI B TaKOMH CTere-
HH, YTO UX JUTHHA (23) COCTABIISAET MOJIOBHUHY OT MX TMOJHOH JUIMHBL, Koraa 3 dexTop

HaXOJUTCS B €0 LIEHTPAJIbHOM NosioxkeHuu (19).

14. BoimHOBOE 3HEPTETHUECKOE YCTPONUCTBO MO Jr000My U3 yHKTOB 1-13, oTnnyaromeecs
TeM, UYTO BBIXOJTHOE OTBEPCTHE KaKAOI0 MMIpaBIMUYECKOro miyHxepa (14) coequHeHo 1o
JKUJIKOCTH C HarHETATENbHOU TpyOoii (6), mpenqHa3HAueHHON AJIs MpUeMa BOJbI MO 1aB-

neHueM, korna 3¢ dexropst (11) nBHKYTCS.

15. BonHOBOE 3HEPTETHUECKOE YCTPONUCTBO MO JI0O0MY M3 MyHKTOB 1-14, oTnnyaromeecs
TeM, 4TO HarHeTatesbHas Tpyba (6) coequneHa ¢ TypOuHoi (32), KoTopasi MOKeT mpeod-

Pa30OBbIBATH BOAY MOA AABJICHUEM B S3HEPTHUIO, HAIPUMEP 3JIEKTPUUECKYIO SHEPTHIO.
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