202091572 Al

(19) EBpa3unckoe @) 202091572 13 Al
naTeHTHoOe
BeAOMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. F03B 13/00(2006.01)
2020.11.18 EO02B 9/08 (2006.01)
FO03B 13/26 (2006.01)
(22) QOara noaun 3asBKK FO03B 17/06 (2006.01)
2019.02.01 FO03B 3/00 (2006.01)
(54) CHUCTEMBbI 1 CITOCOBbI TPOU3BOJACTBA IEKTPUYECKOM YHEPTUN
(31) 2993857 (72) Waobperatens:
(32) 2018.02.02 ®epriocon Ppenepux 1. (CA)
(33) CA )
(86) PCT/CA2019/050125 74 ?ITEEE: M:(J::A B., CoxkosioBa M.B
(87) WO 2019/148285 2019.08.08 P L N o
(71)  3assurens: IIyrunues A.H., Yepkac [.A., Urnarses
- : A.B., buabik A.B., iImutpueB A.B.,
YIUTPOTOP SHEPIKU Byuaka C.M Ee.m)no]coga M.B. (RU)
TEKHOJIOIKW3 UHK. (CA) y Ve o
(57) B HacTosmeM NOKYMEHTE ONMMCaHbl BEPTUKANBHAS JIByXPOTOPHAs THAPABIMYECKas TypOMHA M CIOCOD

M3BJICUCHUSI SHEPIUU M3 MOTOKa BojAbl. OnmcaHHas TypOuHa oOecrieyrBaeT OJaromnpusTHbE padouue
XapaKTepUCTUKH Oaroapsi HOBOM KOH(PUIYpaIluy IEHTPAIBHBIX JIEMEHTOB 110 MEHBIIEH MEpEe C OTHUM
JIONACTHBIM 3JIEMEHTOM, OTXOISIIUM OT KaXKJOTO IEHTPAIBHOTO 3JIEMEHTa, U TPHCIOCOOICHUSIM IS
HarpaBJIeHHs OTOKa Al oBbimeHus d¢dexkrusuoctu u KI1J] ykazanHoro ycrpoiicTsa.

IV  TLS160T0C



PCT/CA2019/050125 MKM:FO03B 13/00, 17/06, E02B 9/08, FO3B 3/00, 13/26
CHUCTEMBI U CHOCOBBI ITIPOU3BOJACTBA JJIEKTPHYECKOMN SHEPT A

OBJIACTb U30BPETEHH A
Hacrosiee n3obpereHne OTHOCUTCST K OONACTH MPOU3BOACTBA JIEKTPHUECKOHN SHEPruy,
a TOYHee, K CHCTEMaM U CriocodaM MPOM3BOACTBA 3JEKTPUUECKON SHEPTUN C UCIOJIBb30BAHUEM

BEPTUKAJIBHOHN IByXPOTOPHOH T'HAPABINYECKON TYPOUHBI.

YPOBEHb TEXHUKHU

MupoBoli Crpoc Ha SHEPTHI0 MOCTOSIHHO PACTET, YTO BBI3BIBAET HEOOXOOUMOCThH B
Pa3BUTHM M TIOCTOSIHHOM YJIVYLIEHHHM TEXHOJOTMH H3BJICYEHHUS SHepruu. Bo3oOHOBisieMble
UCTOYHUKU DSHEPIMM SIBISIOTCA NPEANOYTUTENbHBIMH H3-3a WX OTHOCHUTENIBHO HHM3KOIO
BO3ACUCTBUSI Ha OKpyXawiyr cpeay. OmHMM M3 TPUMEPOB BO3OOHOBIIEMOTO HCTOYHHKA
SHEPTHH SBISIETCS THAPIHEPTOYCTAHOBKA, OOBIYHO Ha3bIBAEMast THIPABINIECKON TypOHHOM.

CymecTByOT pas3nuuHble KOHPUTYpaMHM THAPABIUYECKUX TYPOWH Ui HW3BIEUEHHS
SHEPruH U3 MOTOKa BOAbL. OOHAKO TaKHMe YCTPOWCTBA MOTYT OBITh TPYAHBIMH B OOCITYKUBAaHUH,
MIOCKOJIBKY OHH OOBIYHO MOTPYKEHBI HIDKE MOBEPXHOCTH BOJBI, YTO CO3/1A€T TSKEINbIE YCIOBUS
paloThI 11 MEXaHUYECKHX KOMIIOHEHTOB, HEOOXOAUMBIX Ul JKU3HECTIOCOOHOCTH YCTPOMCTB.
Kpome Toro, He0OX0IUMO IOCTOSIHHOE AaBJIEHHE AJISl IOBBIIEHHS 3((HEKTUBHOCTH H K.I1.JI. 3THUX
YCTPOWCTB M CHIDKEHHsT TpPeOOBAaHMH K MHHMMAQJIbHOH CKOPOCTH TMOTOKa ISl  HUX
paboTOCTIOCOOHOCTH, TaK YTO OOJBINAS YaCTh MPOTOYHBIX HCTOYHHUKOB BOZBI HA HAIEH IUIAHETe
MO>KET UCIOJIb30BATHCS JIs OJYUEHUs] SHEPTHH.

DT U Jpyrue HeNOCTaTKH YCTPAaHSIOTCS C TMOMOLIBK pPa3jMYHbIX BapUaHTOB

BBITIOJIHCHU A, OITMCAHHBIX B HACTOAILICM I/1306peTeHI/II/I.

CYIIHOCTBb U30BPETEHUA

B oxHOM acmekte HacTosIero N300peTeHUs MPEIOKEHO YCTPONUCTBO U M3BJICUECHUS
SHEPrUM M3 TMOTOKA BOABL, COAEpKallee. LEHTPAJbHBIE 3JIEMEHTBI, KaXKAbIH U3 KOTOPBIX
MOAAEPKUBAETCS. HA MEPBOM U BTOPOM KOHIIE U BBITIOJIHEH C BO3MOKHOCTBIO BPAILECHUS BOKPYT
MO CYLIECTBY BEPTUKAJIbHOW OCH, MO MEHbBIIEH Mepe OJUH JIOMACTHOU BJIEMEHT, OTXOASIIUNA OT
KaQXI0r0 M3 LEHTPAJbHBIX 3JIEMEHTOB Ui B3aUMOJEHCTBUs C MOTOKOM BOABI ISl CO3AAHUSA
BpAIEHUs LICHTPAJIbHBIX 3JIEMEHTOB, U 1O MEHbINIEH Mepe OJJHO OCHOBHOE MPUCTIOCOOJIEHUE JIJIst
HaIpaBJIeHUs TOTOKA, PACIOJIOKEHHOE HA NIEPETHEM KOHLE YCTPOMCTBA U ITPEIHA3HAYEHHOE IS

HaIrpaBJICHUA Ha6eraI0Luero MOTOKAa BOABI B 3aAaHHYIO obnactb BOOJIb KAXXAO0Or0 M3 YKa3aHHOIO
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MO0 MEHbLIEH Mepe ONHOrO JIOMACTHOTO 3JIEMEHTA, MPUYEM LIEHTPAIbHBIE 3JIEMEHTHI
PACIIONIOKEHBI MTO3aA1 YKa3aHHOTO MO MEHBIIEH Mepe OMHOTO OCHOBHOT'O MPHUCIIOCOOJICHUS IS
HanpasJI€HUs MOTOKA.

B apyrom acnekre HacTosero M300peTeHUsT MPEAIOKEHA JIONACTh ISl UCTIOJIB30BAHUS
C SHEPTrOTeHEePUPYIOIIeH TypOUHON, UMEIOIIEH EeHTPANbHBIN BPALIAOIINICS dJIEMEHT, IPUYeM
JONMacTb MMEET YAApHYK TMOBEPXHOCTh M MNOABEMHYK) MMOBEPXHOCTb, NPH 3TOM JIONACTh
COAEPKUT BHYTPECHHIOK YaCThb, PACHOJOKEHHYK) PSAOM C LEHTPaJbHbIM BpaLIAIOIIUMCS
3JIEMEHTOM, LIEHTPAJIBHYIO YaCTh, HAYMHAIOLIYIOCS OT AUCTAIILHOIO KOHLIA BHYTPEHHEN YacTH, U
Hapy»XKHYK) 4aCTh, HAQUMHAIOUIYIOCA OT JUCTAJIBHOTO KOHIA LEHTPAJbHOW 4YacTU U
OKaHYMBAIOUIYIOCA OCTPbIM KOHYMKOM, MPUYEM LICHTPajbHAs 4YaCTb MUCKPUBJICHA AJIA CO3JAHUsA
NMOABEMA CTOPOHBI, MPOTHUBOMOJOXKHON yIapHOW CTOPOHE JIONACTH, MpPUYEM KPUBHU3HA
HAapy>KHOM 4aCTH Ha KOHYUKE MO CYIIECTBY COOTBETCTBYET KPUBU3HE KPYTrOBOU TPAEKTOPHUH, MO
KOTOPOH MNPOXOAUT KOHYHUK JIONAaCTH BO BpPEMsl BpALUECHHsS LEHTPAJIbHOTO BpPaLIAKOIIETrocs
3JIEMEHTA.

B npyrom acnekre HacTOALIEr0 M300pETEHHs MPENJIOKEH CIOCO0 M3BJICYCHUS SHEPTHU
W3 NOTOKA BOABIL, BKIIOYAOLIUN CIEAYIOLINE Tabl. pa3MEIeHUs] B BOJHONH Macce yCTPOMCTBa,
COZAEPIKALLErO: LEHTPAJIbHBIE 3JIEMEHTBI, KOKIAbIA W3 KOTOPBIX MOAAEPKUBAETCS HA MEPBOM U
BTOPOM KOHIIE U BpalaeTcs BOKPYT MO CYLIECTBY BEPTUKAJIBHON OCH, MO MEHBIIEH Mepe OIUH
JIONACTHOMW 3JIEMEHT, OTXOISIINI OT KaXXAOrO U3 LUEHTPAIbHBIX 3JIEMEHTOB JIsl B3aUMOACHCTBUS
C MOTOKOM BOABI JJIsl CO3AaHUs BPALLECHUS LIEHTPAJIbHBIX 3JIEMEHTOB, U [0 MEHBIIEH Mepe OIHO
OCHOBHOE TPHCIOCOOJICHNE NJIsl HANPABJICHUS IOTOKA, PACIIONIOKEHHOE HAa IEpeJHEM KOHLE
YCTPOWCTBA, JUIsl HATIPABJICHUsI HAOETraroLIero MoTOKa BOIBI B 3aJaHHYIO 00JIACTh BIOJIb KAXKIIOTO
W3 YKA3aHHOTO MO MEHbLIEH Mepe OIHOrO JIONACTHOTO BJIEMEHTA, MPUYEM LICHTPAJIbHBIC
BJIEMEHThl  PACMOJIOKEHbl 32 YKa3aHHbIM 1O MEHbIIEH Mepe OAHUM  OCHOBHBIM
MPUCIIOCOOJICHUEM Ui HANpPAaBJICHUs TOTOKA, TpPHBENEHWE B JEWCTBHUE YCTPOWCTBA ISt
W3BJICYEHUs] DHEPrMU M3 MOTOKA BOABI M Mepenadyy SHEPrud sl MUTAHUS BJIEKTPUYECKOro

YCTPOMCTBA.

KPATKOE OITUCAHUE YEPTEXXEU

Ilocnenyromue 4epTeKu Cay>KaT A1 WLTIOCTPALIUK PAa3INYHbIX BAPUAHTOB BBIITOJHEHUS
NPU3HAKOB U300peTeHUsl. DTU YePTEKH SBIAIOTCS WLUTIOCTPATUBHBIMHU M HE MTpEeIHA3HAYEHBI IS
OTPaHUYEHUS.

@ur.1 m3o0pakaer BUI CBEPXY YCTPOWUCTBA I U3BJICUEHUS] SHEPTHH B COOTBETCTBHHU C

OIHUM BapHUaHTOM BBIITOJIHCHHSA HACTOAIICTO I/1306peTeHI/I$I.



@dur.2 uzobpakaeT BUI B AaKCOHOMETPHM YCTPOWCTBA MJISI H3BIIEYCHUS HHEPTHH,
NOKa3aHHOro Ha Pur.1.

@ur.3 u3o0paxkaer BUI CBEPXY OCHOBHOT'O MPHUCTIOCOOJIEHUS ISl HAIIPABJIEHHUS MOTOKA,
LEHTPAJIbHBIX 3JIEMEHTOB, KPBUIOBUJHOHW HYacCTH M JOIOJHHUTEIbHBIX MPHCIIOCOONEHUN ISt
HaIpPaBJICHUs [TOTOKA YCTPOUCTBA AJIA U3BJICUECHUS SHEPIUH, TOKa3aHHOro Ha Pur. 1.

@ur.3 A uzo0paxkaer BUJ CBEPXy OCHOBHOT'O MPHUCIIOCOONIEHUSI ISl HAMTPABIIECHHSI TIOTOKA,
KPBUIOBUAHOHN YaCTH, JOTOJIHUTENIbHBIX MPUCIIOCOOIEHUH ISl HANpaBJIeHUs] IOTOKA M BapUaHTa
LIEHTPAJIbHBIX 3JIEMEHTOB YCTPONCTBA JJIs1 U3BJICUEHUs] SHEPTUH, TOKA3aHHOrO Ha Pur. 1.

®dur.4 nzobpakaeT BHUA CBEPXY OTHENBHBIX LEHTPAJbHBIX 3JEMEHTOB M JIOMACTHBIX
3JIEMEHTOB YCTPOMCTBA [JI1 U3BJICUEHHS SHEPTUH, TOKa3aHHOTrO Ha Pur. 1.

dur.5 wm3o0pakaer BHI B AaKCOHOMETPHUHU €II€ OJHOIO BAPUAHTA BBIMOJHEHHS
HACTOSIIIEr0 H300PETEHMSI.

@ur.6 nzo0paxkaer MonepeyHbli paspes3 JOMACTHOTO 3JIEMEHTa B COOTBETCTBHHU C APYTHM
BAPHAHTOM BBIITOJIHEHHS HACTOSIIETO N300PETEHMSI.

@ur.7 m3o0pakaeT BUI B aKCOHOMETPHUH LEHTPAJBbHOTO 3JIEMEHTA, HMEIOLIEro IBa
JIOMACTHBIX 3JIEMEHTA, KaK ONMCAHO B BAPUAHTE BBINOJHEHHUs], TOKa3aHHOM Ha Dur.6.

®ur.8 m300pakaeT BHI B AKCOHOMETPUH LEHTPAJIBHOIO 3JIEMEHTA, HUMEIOINEro TpH
JIOMACTHBIX 3JIEMEHTA, KaK ONMCAHO B BAPUAHTE BBINOJHEHHUs, TOKa3aHHOM Ha Dur.6.

dur.9 wuzolpaxkaeT BUA B AKCOHOMETPHUHM LIEHTPAJIBHOTO 3JIEMEHTa C YEThIPbMS
JIOMACTHBIMHU 3JIEMEHTAMH, KaK OMMCAHO B BAPUAHTE BBINOJHEHUs, IOKa3aHHOM Ha Pur.6.

@ur.10 n3zobpaxkaeT BHI B aKCOHOMETPHH IIEHTPAJIBHOIO 3JIEMEHTA, UMEIOIIEro IIeCTh
JIOTIACTHBIX 3JIEMEHTOB, KaK OMUCAHO B BAPUAHTE BBIMOJHEHUs, TOKa3aHHOM Ha ®ur.6.

@ur.11 wusobpakaer BHI B aKCOHOMETPHHM LEHTPAIBHOTO JJIEMEHTa C BOCEMBIO
JIONACTHBIMHU 3JIEMEHTAMH, KaK OMMCAHO B BAPUAHTE BBINOJIHEHUs, IOKa3aHHOM Ha Pur.6.

@ur.12 wuzobpakaeT BUA B AKCOHOMETPHUHU IIEHTPAJIBHOTO 3JIEMEHTAa C JECSTHIO
JIOMACTHBIMU 3JIEMEHTAMH, KaK OMMCAHO B BAPUAHTE BBINOJIHEHUs], TOKa3aHHOM Ha Pur.6.

@ur.13 m3obpaxaer BUA Ciepen yCTPONHCTBA AJISl U3BJICUEHUS SJHEPTUHN C ABYTPAHHBIMU
TUTACTHHAMHU B COOTBETCTBHH C IPYTMM BAPUAHTOM BBIITOJIHEHHSI HACTOSIIETO H300PETEHUSI.

@ur.14 nzobpaxkaer BUm COOKY YCTPOWCTBA MJISi HM3BJICUEHHS SHEPIHH, HMEOLIETO
IBYIPaHHbIE IUIACTUHBI, B COOTBETCTBUU C JPYILMM BapUAHTOM BBINOJHEHHUS] HACTOALLErO
u300peTeHust.

@ur.15 uzobpakaer BUA CBEPXY YCTPOWMCTBA ISl W3BJICUEHHs] SHEPTUH, OMHMCAHHOTO B
BApUAHTE BBIMTOJIHEHMS], IOKa3aHHOM Ha Pur.14.

@dur.16 uzobpakaer BUA B aKCOHOMETPUH YCTPOWCTBA U HW3BJICUEHHs SHEPTHH,
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MOTPY>KEHHOTO B TOJIIIY BOABI, KAK OMMCAHO B BAPUAHTE BBINOJHEHUs], TOKa3aHHOM Ha Pur.14.

@ur.17 nzobpakaer Bux cOOKY yCTPOWMCTBA ISl U3BJICUECHUS] SHEPTHH, TIOTPY>KEHHOTO B
TOJIIY BOABL, KaK OMHMCAHO B BAPUAHTE BBINOIHEHUS, NOKa3aHHOM Ha Pur. 14.

@ur.18 wusobpaxkaer BHUI CHepend B aKCOHOMETPUU YCTPOWCTBA IJII H3BJICUEHUS
SHEPruH, UMEIOINEro IBYIPAHHBIE IUIACTHHBI U 3aJHIOK0 IUIACTHHY, B COOTBETCTBUM C €Il
OJTHUM BapHAHTOM BBINIOJIHEHHUS] HACTOSLIETO N300PETEHUSI.

@ur.19 nzobpakaer BUI C3aAM B AKCOHOMETPUH YCTPOHCTBA ISl M3BJICUCHUST SHEPTHUH,
ONMCAHHOIO B BApPUAHTE BBIMOJHEHMs], TOKa3aHHOM Ha Pur.18.

@ur.20 m3o0paxaer BUA C3a1M YCTPOWCTBA MJISI W3BJICUEHHs] HEPTUH, OMHCAHHOTO B
BAapHUAHTE BBIMOJHEHUs], MOKa3aHHOM Ha Pur.18.

@ur.21 n3obpaxkaer BuA cOOKY YCTPOHCTBA UIsl M3BJICYCHUS HHEPTHH, OMUCAHHOTO B
BapHUAHTE BBIMOJHEHHUS], MOKa3aHHOM Ha Pur.18.

@ur.22 nzobpakaer BUI C33H B AKCOHOMETPUH yCTPONCTBA IS M3BJICUEHUST SHEPTHUH,
YaCTUYHO MOrPYKEHHOrO B TOJNILY BOJBI, KAK ONMKMCAHO B BAPUAHTE BBINOJIHEHUs, TOKA3aHHOM Ha
@ur.18.

®ur.23 wuzobpakaeT BHI CHEpeld B AaKCOHOMETPHM YCTPOIHCTBAa Uil W3BICUEHHS
SHEpPruM, MNPEJHA3HAYEHHOIO MJII MEJKOBOAbS, B COOTBETCTBUU C JPYIUM BapUaHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.24 uzobpaxkaer BHI Crepedu B aKCOHOMETPUU B YaCTUYHOM pas3pe3e YCTPOHCTBA
JJ1s1 U3BJICUEHUs] SHEPTUH, ONNMCAHHOIO B BAPUAHTE BHIMIOJIIHEHMS], IOKa3aHHOM Ha Pur.23.

@ur.25 nzodpakaeT BUI CBEPXY MEPEAHErO MPUCTIOCOOTICHUS ISl HANIPABIEHUS MTOTOKA
YCTPOMCTBA [JIs1 U3BJICYEHUS] SHEPTrHH, ONMMCAHHOIO B BAPHMAHTE BBIMOJIHEHMS], NMOKA3aHHOM Ha
®ur.23.

@ur.26 nzobOpakaer BUA CBEPXY B UYACTHYHOM paspe3e yCTPOWCTBA JUIA W3BICUSHHS
SHEpPruH, ONMUCAHHOIO B BAPUAHTE BBINIOIHEHUs], TOKa3aHHOM Ha Pur.23.

@ur.27 uzobpakaeT BUA CBEPXy B YACTUYHOM pas3pe3e OFHOTO U3 LEHTPAJIbHBIX
3JIEMEHTOB YCTPOWMCTBA MJIi M3BJICYEHUS SHEPrUH, ONUCAHHOIO B BApPUAHTE BbINOIHEHUS,
MOKa3aHHOM Ha Pur.23.

@®ur.28 wuzobpakaeT BHI CHEpeld B AaKCOHOMETPHM YCTPOIHCTBAa Uil HW3BICUEHHS
SHEpPruy, OMHCAHHOIO B BAPUAHTE BBIMOJHEHHUS, TOKa3aHHOM Ha Pur.23, U NpUKPEIIEHHOIO K
cTabHUIIN3aTopy MOTOKA.

@ur.29 n3obpakaer BuA COOKY YCTPOHCTBA UIsl M3BJICYCHUS HYHEPTHH, OMHUCAHHOTO B
BAapHUAHTE BBIMOJHEHHUs], TOKa3aHHOM Ha Dur.28, 1 NpUKPEIICHHOrO K HY.

@ur.30 wm3obpakaer BUA CBepXy KOHQUIYpaLUU MEPETHEro MPUCIIOCOONCHUS IS



HANPABJICHUS] TOTOKA, LEHTPAJbHBIX 3JIEMEHTOB W JIONOJHUTENBHBIX TMPHUCIIOCOONEHUH ISt
HaIpaBJIEHUs TOTOKA, KOra BOJA T€YET B HANIPABIECHUH Y, B COOTBETCTBUM C OJJHUM BapUAHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@Our.30A uzobpakaer BHI CBEpPXy KOHPUIypaluH MEpPEenHEro MpHCIOCOOIeHUS s
HAMpPABJICHUS] TOTOKA, LEHTPAJIBHBIX 3JEMEHTOB M JONOJHHUTENbHBIX TMPHUCIIOCOONEHUN s
HamnpaBJieHUs TOTOKA, KOrZla BOJa TeueT B HalpaBieHUU Y', B COOTBETCTBUU C OJHUM
BAPHAHTOM BBIITOJIHEHHS HACTOSIIETO N300PETEHMSI.

@ur.30B nzobparkaer BHI CBepxy KOHQHUIypaLMH TMEpEemHEro MPHCIIOCOOICHUS st
HANPABJICHUS] TOTOKA, LEHTPAJbHBIX 3JIEMEHTOB W JONOJHUTENBHBIX TMPHUCIIOCOONEHUH ISt
HaIpaBJieHUss IIOTOKA B COOTBETCTBUM C OJHUM BAapPUAHTOM BBINOJHEHHsS HACTOALIErO
n300peTeHus], MPUYEM MepeaHee MPUCIIOCOOIeHNE ISl HAPABJIEHHSI IIOTOKA M TOMTOJIHUTENbHBIE
PUCTIOCOOICHNS IS HAMIPABIIEHHS ITOTOKA HMEIOT CTOIOPBI.

@ur.30C uzobpaxkaer BHI CBepXy KOHPUTYpALMH TMEPETHEr0 MPUCTIOCOOJICHUS st
HANpPABJICHUS TIOTOKA, JOMOJHHUTENBHBIX NPUCIOCOONEHUH MUl HAmNpaBICHUS I[IOTOKA U
LIEHTPAJIbHBIX 3JIEMEHTOB B 10 CYIIECTBY V-00pa3HON KOH(PHUrypauuu B COOTBETCTBUH C OJHUM
BAPHAHTOM BBIITOJIHEHHS HACTOSIIETO N300PETEHMSI.

@ur.31 n3o0paxaer BUI CBEPXY B AKCOHOMETPUHN YCTPOHCTBA JIsl U3BJICUEHUS SHEPTHUH,
MPEeAHA3HAYEHHOIO JJIsi MEJIKOBOJbsl, B COOTBETCTBHUM C €Il€ OJAHMM BapUAHTOM BBINOJHEHUS
HACTOSIIIEr0 H300PETEHMSI.

@ur.32 nzobpaskaeT BU B aKCOHOMETPUH CBEPXY B pa3pe3e YCTPOICTBA Al U3BJICUEHUS
SHEPruM, Kak mnokazaHo Ha Pur.31, mpuyeM mNONEpeuHbId pa3pe3 MNPOXOAUT Uepe3 LEHTP
YCTPOUCTBA [JIsl U3BJICUCHUsI SHEPTHUH.

@ur.33 wm3obpakaeT BHI B aKCOHOMETPUH B pa3pe3e YCTPOHCTBAa s H3BICUEHUS
SHEpPruu, ONMUCAHHOro Ha Pur.31, npuyeM Nonepeyu sl pa3pes NPOXOANUT Yepes SKPaH.

®ur.34 uzobpakaer BUI CBEpPXY B pas3pe3e YCTPOIHCTBa ANl HM3BJICYCHHS 3HEPTUH,
Noka3aHHOro Ha Pur.31.

@ur.35 m3o0paxaer BUI CBEPXY B AKCOHOMETPHHU YCTPOWCTBA AJISL U3BJICUEHUS] SHEPTHH,
MPEeAHA3HAYEHHOIO JJIsi MEJIKOBOJbsl, B COOTBETCTBUM C €€ OJAHMM BAPUAHTOM BBINOJHEHUS
HACTOSIIIEr0 H300PETEHMSI.

@ur.36 uzobpaxkaer BHI B aKCOHOMETPUH B pa3pe3e YCTPOWCTBA I H3BJICUEHUS
SHEPTrUM, MOKA3aHHOTO Ha Pur.35, mpuyeM MNONEpPEeUHbI pa3pe3 MPOXOAUT Yepe3 LEHTP
YCTPOUCTBA [JIs1 U3BJICUCHUs] SHEPTHUH.

Qur. 37 m3o0pakaeT BUI B aKCOHOMETPUM B paspe3e YCTPOHCTBA AJIsT HM3BJICUEHUS

SHEPTUuM, MOKa3aHHOro Ha Pur.35, npuyemM NONepeUHbIil pa3pe3 NPOXOAUT Yepe3 SKPaH.
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@®ur.38 umzobpakaer BUA CBEpPXY B pas3pe3e YCTPOIHCTBa ANl HM3BJICYCHHS HSHEPTHH,
MOKa3aHHOrO Ha Pur.35.

@Our.39A uzobpakaer BHI CBEpPXy KOHPHUIypalMH TNEpPEeTHEro MPUCIOCOONEHUS IS
HAIpaBJIeHUsl IOTOKA M LEHTPAIbHBIX 3JEMEHTOB B COOTBETCTBHUM C JAPYTMM BapUAaHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.39B mzobpaxkaer BHI CBepXy KOHPHIypaLUH MEpemHero NpUCHOCOOJEHUS s
HAIpaBJ€HUsl INOTOKA M LEHTPAIbHBIX 3JEMEHTOB B COOTBETCTBUM C APYIMM BapUAHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.39C mnzobpakaer BHI CBepXy KOHYHUIypaLMH TNEpemHEero MpUCHOCOOIeHUs s
HAIpaBJI€HUs] IOTOKA M LEHTPAJbHBIX 3JEMEHTOB B COOTBETCTBUM C JAPYIMM BapUaHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.39D wuzobpaxkaer BHI CBepXy KOHPHUIypaMH MEpPEemHEro MPUCIOCOONEHUS IS
HAIpaBJ€HUsl INOTOKA M LEHTPAIbHBIX 3JEMEHTOB B COOTBETCTBUM C APYIMM BapUAHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.39E m3o0paxkaer BuI CBEpXy KOHQUIYpALUH TEPETHEr0o MPHCIIOCOOISHUS IS
HAIpaBJI€HUs] IOTOKA M LEHTPAJbHBIX 3JEMEHTOB B COOTBETCTBUM C JAPYIMM BapUaHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.39F uzobpakaeT BHI CBEpPXy KOHPUTYpaLMH MEPEAHEro MPUCTIOCOONICHUS s
HAIpaBJ€HUsl IOTOKA M LEHTPAJbHBIX 3JEMEHTOB B COOTBETCTBUM C JAPYTMM BapUaHTOM
BBITIOJIHEHHS HACTOSIIIIETO H300PETEHUSI.

@ur.40 m3o0paxaer BUI CBEPXY B AKCOHOMETPHHU YCTPOWCTBA IJIST U3BJICUEHUS] SHEPTHH,
NpeaHAa3HAYEeHHOTO JJIi MEJIKOBOIbsI 0O€3 BEepXHEeHl pamMbl, B COOTBETCTBHHU C €II€ OJHUM
BAPHAHTOM BBIITOJIHEHHS HACTOSIIIETO N300PETEHMSI.

@ur.41 m3obpaxaer BUI CBEPXY B AKCOHOMETPHHU YCTPOWUCTBA ISl U3BJICUEHUS] SHEPTHH,
MPEeAHA3HAYEHHOIO JUIsi MEJIKOBOJbsl, B COOTBETCTBUM C €Ill€ OJAHMM BAPUAHTOM BBINOJHEHUS
HACTOSIIIEr0 H300PETEHMSI.

®ur.42 uzobpakaer BHL COOKYy  yCTPOWCTBA ISl  M3BJICYEHUS  DHEPTHUH,
MPEAHA3HAYEHHOTO JJIs1 MEJIKOBO/bs M NTOKa3aHHOrO Ha Pur.41.

®ur.43 wuzobpakaer BUA B aKCOHOMETPUH YCTPOWCTBA ISl HW3BJICUEHHUs SHEPTHH,
npeaHa3HauYeHHOTO JIsl MEJIKOBOAbS U TIOKa3aHHOTro Ha ®ur. 41, 6e3 skpaHa 6035.

@dur.44 uzobpakaeT BUA CBEPXY B pas3pe3e JIOMACTHOIO LEHTPAJIBHOTO 3JIEMEHTA, B
COOTBETCTBUH C APYTUM BAPHUAHTOM BBITIOJHEHHUS] HACTOSIIETO H300PETEHUS.

®ur.45 wuzoOpaxkaeT BUI B AaKCOHOMETPHU B pas3pe3e JIOMACTHOTO MEHTPAIBHOIO

3JIeMEeHTa, IoKa3aHHoro Ha Pur.44.
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@ur.46 n3o0pakaeT BHI CBEPXy B paspe3e OAHOU JIOMACTH JIONACTHOTO LEHTPATBHOTO
3JIEMEHTa, MOKa3aHHOro Ha dur.44; u

@ur 47 wuzobpaxkaer OJOK-CXeMy, WJUTIOCTPUPYIOIIYIO 3Tambl CIOCO0a H3BICUEHUS
SHEPruu U3 MOTOKAa BOABI C UCIIOJb30BAHUEM BAPUAHTOB BbIITOJIHCHUA yCTpOﬁCTBa, OINUCAHHBIX B
HACTOAIIEM JOKYMCHTE, B COOTBETCTBMM C OJHUM BapUAHTOM BBIIIOJHCHUA HACTOALICTO

u300peTeHust.

INOJAPOBHOE OINIMCAHUE

Crnenyrome HIKE BapPUAHTBI BBITIOJIHEHHS! SIBJITIOTCS MPOCTO WJUIFOCTPATHUBHBIMU U HE
nMpenHa3HaueHbl sl orpaHudeHus. Clenyer NPUHUMATh BO BHUMAHHUE, YTO pPa3UYHBbIC
Monu(pUKAIIMK W/ W3MEHEHUS BAapPUAHTOB BBIMOJHEHHS, OINHUCAHHBIX B HACTOSIIEM
JOKYMEHTE, MOTYT OBITh BBIOJIHEHBI 0e3 OTXOAa OT H300peTeHHs, mpudyeM JoOble Takue
Monu(pUKAIIMK W/WIM UW3MEHEHUs HaxXOmATCS B TMpenejax mpeamnojaraeMoro odnema
u300peTeHust.

Ha ®ur.1 u 2 nokazanHo yctpoiictBo 10 1ysi M3BJIEUEHHUs 3HEPrUU B COOTBETCTBHU C
OIHUM BapUAHTOM BBITIOJIHEHUS] HACTOSINEro M300peTeHus. B 3TOM BapuaHTe BBITIOJHEHUS
yctporictBo 10 comepkuT aBa LeHTpanbHBIX 3jemeHTa 15, 17. Kaxaplii U3 LEHTpalbHBIX
sneMeHTOB 15, 17 mopgaep:kuBaeTcss HAa MNPOTHUBOIMOJOXKHBIX KOHIAX, TaK YTO OHU MOIYT
CBOOOJHO BpAINaThCsl BOKPYT CBOMX COOTBETCTBYIOIIMX LIEHTPalbHBIX ocel Z1, Z2. Bo Bpems
paboThl LeHTpaNbHbIe 3JeMEeHTHI 15, 17 pacrhoioKeHbl Tak, YTO UX OCH BPALICHHS SIBISIFOTCS
BEPTUKAJbHBIMU WM MO CYIIECTBY BEPTUKAJIbHBIMU. B HOpOMIUTIOCTPUPOBAHHOM BapUaHTE
BBIMOJHEHHUs] JBa LEHTPaJbHBIX »djeMeHTa 15, 17 mnoaaep:XuBarOTCid MOOAXOASLUMHU
MONIIUITHUKAMU (He TMOKaszaHbl) u pamor 12. CrneumanucTel B HJaHHOW OOJACTH TEXHUKHU
MOHUMAIOT, YTO OTOpHAs pama 12 MOKeT MMeTh pa3jMdHble KOHOUTYpaIMK MPU YCIOBUU, YTO
OHAa CIYXKUT Ui TOANEP:KaHUS HEeOOXOMUMOW MPOCTPAHCTBEHHOW B3aUMOCBSI3U MEKIY
pa3IMYHBIMU KOMIIOHEHTaMHU ycTpoiicTsa 10.

Kaxnpiii nentpanbHbeiii aemMeHT 15, 17 umeer jgonactHble 3jeMeHThl 20, 22, KOTOpbIE
OTXOOAT paJHaJIbHO OT LEHTpa LEHTPaIbHbIX 3JeMeHTOB 15, 17. B mnpeanodturesbHOM
BAPUAHTE BBINOJIHEHUs YCTPOHCTBO 10 MOKa3aHO Kak HMMEKIIee TPU JIOMACTH B KAXKIOM
LEHTPaJTbHOM 3JieMeHTe 15, 17; omHako CHeuaiucTy B JaHHOH 001acTH TEXHUKHU JOIKHO OBITh
MOHSITHO, YTO MOKHO HCIIOJIB30BaTh MEHbBINEE WIH OOJbIIee YUCIIO JIOMACTeH B KaXKIOM
LEHTPAJTLHOM 3JIeMeHTe Oe3 OTCTYIUIEHHs OT CyIqHoCcTH n300peTeHus. Korna Boga mpoTekaer B
HanpasjJeHUU Y K yCTpoHcCTBY 10 M depe3 HEro, CWjbl, MPUJIOKEHHBbIE BOJOH K JIOMACTHBIM

sneMeHTtaM 20, 22, BBI3BIBAIOT BpallleHWE LEHTpalbHBIX 3jeMmeHtos 15, 17. B



NPOMJLTIOCTPUPOBAHHOM BapUAHTE BBITIOJIHEHUS U C TOYKU HAOJIOEHUS, IOKa3aHHON Ha Pwur. 1,
BOJA, MPOTEKAKIlas B HANpaBI€HUU Y, 3aCTaBJsieT LIEHTPAJbHBIM 3J€MEHT 15 Bpamarbcs
MPOTUB YaCOBOM CTPEJIKH, a LEHTPAJIbHBIN 3JIEeMEHT 17 - o yacoBou cTpenke. PesynpTupyromas
SHEpPrysl BpAIIECHUs LEHTPAJbHBIX 3JeMeHTOB 15, 17 3atem Moxker ObITh mpeoOpa3oBaHa B
3JIEKTPUYECTBO C HCIOJB30BAHMEM, IPH HEOOXOAMMOCTH, KOMOHMHALMH PEIyKTOPOB H
T€HEPaTOPOB, KOTOPBIE MIMPOKO U3BECTHBI B JAHHOW 00sacT TeXHUKU. J{J1s1 OonbIIel mpoCTOTh
PEAYKTOPBI U F€HEPATOPhI HA YEPTEKAX HE MOKA3AHDL.

Jnsa obecriedeHns] CHHXPOHHM3ALMK BPAIICHUS LEHTPAJbHBIX 3JeMeHToB 15, 17 u
npenoTBpalieHnsi (PU3NIECKOro KOHTAKTa MEXAY JIOMACTHBIMHU djeMmeHTamu 20, 22 MOXKeT
UCTIOJIB30BATHCS TMOAXOSINAs KOMOMHAMS 3JIEMEHTOB Nepenadyn MouHocTd. Hampumep, mns

OOCTHKEHHUS CHUHXPOHHM3ALUMU  LEHTPaIbHbIX djemeHToB 15, 17 ¢ jomactamMu B

)
MPOTHBOIOJIOXHBIX HANPABIEHHUSIX MOXKET OBITh HCIOIb30BAHA KOMOMHALMS LIENH 1 3BE3/I0UEK.
CrnenmanucraM B JaHHOW OOJACTH TEXHHMKH JOJDKHO OBITh MOHATHO, YTO JJIsI CHHXPOHHU3ALUU
BpALEHUsI LEHTPAIbHBIX 3J1eMEHTOB 15, 17 MoryT ObITh HMCHOJB30BAHBI APYTHE MOAXOISIIINE
KOMOWHAIIMH 3JIEMEHTOB I€PeNady MOLITHOCTH.

Ycrpoticteo 10 comep:kuT OOJBIIOE KOMHYECTBO SJIEMEHTOB, KOTOPBIE MTOMOTAOT
YBEJIMYUTh OOLINI MOIMHOCTHOH KO3((HUIMEHT CHUCTEMBL. JTH 3JIEMEHTB ONMHMCAHBI HUXKE CO
cceuikoii Ha @ur.l, 2 u 3. OcHoBHOe mnpucnocoOnenne 30 I HAmMpaBiISHHsS IOTOKA
pacnojokeHo Ha nepeaHeM koHue 35 ycrporcrBa 10, Kak noka3aHo, OCHOBHOE
npucnocodnenue 30 1S HANpaBJIEHUs] MOTOKA yaepskuBaercss Ha mecte pamoi 12. OcHoBHOE
npucnocodnerne 30 COyXUT IUIA HAMpaBlIeHHUs HAOETaroIero MOTOKAa BOABI TAKHUM 00pa3oM,
9TOOBI CBECTH K MaKCUMyMYy PE3YJbTHPYIOIIYIO SHEPTHUI0 BPAIIEHHs LEHTPAJIbHBIX 3JIEMEHTOB
15, 17. IlpenmoutuTenbHO, HaOErarOIIMIl MOTOK BOIbI HAMPABJISIETCS B TOYKY TOPMOKEHUS
MOTOKA LIEHTPaNbHOTro 3aeMenTa 15, 17 ¢ nonactsimu. Kak n3BECTHO U3 YPOBHsI TEXHUKH, KOTIa
CTaTU4YEeCKH OOBEKT MOMEINEeH Ha NYTH [OTOKA JXUAKOCTH, TOYKA TOPMOXKEHHUS IOTOKA
npeacTasisier coO00i TOUKY BHOJIb OOBEKTa, KOTOpask pa3feisieT JKUAKOCTh, MPOTEKALIYIO 110
OIHY CTOPOHY OOBEKTa, M JKUAKOCTh, MPOTEKAIOLIYIO 10 APYTYI0 CTOPOHY 00bekTa. B ciydae
BPAILLAOLINXCS LEHTPAJIbHBIX 3J1eMEHTOB 15, 17 u sonacTHeIx 3eMeHTOB 20, 22, ONHUCAHHBIX B
HACTOSIIEM JOKYMEHTE, TOYKAa TOPMOXKEHHUS MOTOKa OyleT M3MEHSAThCS B 3aBUCHMOCTH OT
MOJIO’KEHUST BPALEHUs JONACTHBIX 3JieMeHTOB 20, 22, a Takke ¢ WU3MEHECHHsIMH HalpaBJIECHUS
MIOTOKA JKUAKOCTH. Takum 00pa3oM, TOYKA TOPMOKEHHs IMOTOKA BO BpeMsi pabOThI yCTPONUCTBA
10 Oymer mNOCTOAHHO MeHAThCA. lIpoBens SKCIEPUMEHTHI, 3asBUTEIb OOHAPYKUJ, YTO
JKENATeIbHO HANpaBIATh HAOETraroUIMil IMOTOK JKUAKOCTH K OOJIACTH BAOJb JIOMACTHBIX

snemeHToB 20, 22 BHYTpH 3aKkpameHHOW oOnactu, o0o3HaueHHOH Ha @ur.4 kak B. I'panuier
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obnacti B cocTosIT U3 IBYX MpakTHUECKH MapajuleNbHBIX rmiockocteil. Ilepsas minockocts Pl
NpPEeACTaBIsieT COOOH TUIOCKOCTh, KOTOpas COHEPXKUT OCh BpPAIIEHHs pPacCMaTPUBAEMOro
LEHTPAJIILHOTO 3JIeMeHTa (B 3TOM MpHUMepe LEHTPAIBHOrO 3JieMeHTa 15) M Mo CymecTBy
napajuieJibHa HampaBieHuo Y ¢BoOOIHOro motoka. Bropas miuockocts P2 mpencrasnsier coboi
IUIOCKOCTh, KOTOpast oOpasyercss B pe3yJbTaTe IONEPEedHOro CMeleHus: miockoctu Pl Ha
paccrosaue 0,5*R B HampaBleHMH, NEPIEHAUKYJAPHOM ocu Z1 paccMaTpuBaeMoro
LEHTPAJIILHOrO 3JieMeHTa 15, K ocu Z2 Apyroro HEHTPaJbHOTO 3JEMEHTa (B 3TOM Ipumepe
LeHTpanbHoro snemenrta 17). Paccrosaue R ompenensercst kak paanyc OKPY>KHOTO MYTH, IO
KOTOPOMY BO BpeMsl BpallleHUs] IPOXOAAT KOHUMKHY jionacTed 20 HeHTpalIbHOro saemMeHTa 15.
Bce Takke co cepuikoit Ha @ur. 1, 2 u 3, nonosHuTeNbHBIE puctocodnenus 40, 42 ms
HaIpaBJIeHUs] MOTOKA MOKA3aHbl NMPUKPEIJIEHHBIMU K pame 12 U pacnoyioK€HHBIMH PSIIOM U C
BHEIIHEH CTOPOHBI mepuepry BPAIIEGHUS KaXIOr0 M3 LEHTPAIbHBIX 3JeMeHTOB 15, 17 ¢
nonactsamu. JlonomHuTenbHble npucrnocoOnenus 40, 42 ans HampaBJIEHUS MMOTOKA CIYKAT IS
TOTO, YTOOBI 3aXBaTUTh NepudepuiiHbli HaberaroIui MOTOK TeKy4yel cpeabl (TOBEPXHOCTIMHU
95, 97) m HampaBHUTh €ro K JIOMACTHBIM 3JeMeHTaM 20, 22, 4yToObl YBEJIUYUTh BBI3BIBAIOIINE
BpAallCHUE CHUJIbl, WCOBITHIBAEMBIE JIOMACTHBIMU BJjeMeHTamMu 20, 22. JIOmOJHUTENbHBIE
npucnocodnenus 40, 42 Takxke CIIy)KaT IS CIEP’KUBAHUS MIOTOKA TEKY4el cperbl (TIOCpeacTBOM
noBepxHocTed 96, 98), BhIXOAsIIEH W3 30HBI BPAIICHHs JIOTACTHBIX 3J1eMeHTOB 20, 22 HIKe 10
MOTOKY OT ocel BpaueHus. Caep>kuBaHMe MOTOKA TeKydel Cpefbl, BBIXOASIIEr0O U3 yCTPOHCTBa
10, momoraer yMeHBIINTh CONPOTUBJIEHHE ycTpoiictBa 10 moroky Omaromapsi obnerdeHuro
MOBTOPHOIO NPHUCOECAWHEHMs TMOTOKA HUXE MO IMOTOKy OT ycrpoiictea. IlosropHoe
NPUCOEIUHEHNE TIOTOKA HHXKE MO IOTOKY OT YCTPOWCTBA MOXKET OBITH OMOJHUTEIHHO
00eCreueHo 3JIEMEHTOM IOBTOPHOTO NPHUCOEAMHEHUS, TaKOro KakK KPbUIOBMAHAS 4acTb S0.
KpbutoBunHast dacte 50 mpencraBnser coOOH KOHCTPYKTHBHBIH 3JIEMEHT, HMEIOLIHI 110
CYLIECTBY TAKYIO K€ BBICOTY, UTO M LIEHTPAJIbHBIC 3J1eMEHTHI 15, 17 u nonactHeie 3eMeHThI 20,
22. KpbutoBuaHas 9acth SO pacmoyioskeHa Ha 3aHeM KoHIle 55 ycTpoiictBa 10 (HIKe 1O MOTOKY
OTHOCHUTEJIbHO LIEHTPAJBHBIX 3JIeMEHTOB 15, 17) W CIyKUT IJs1 TIOBTOPHOTO NMPUCOCAMHEHUS
TeKy4Yel Cpenbl, BBITEKAOLIEH W3 JIOMACTHBIX 3JeMeHTOB 20, 22, TeM caMblM yMEHbIIas
COMPOTHUBJICHHE TOTOKY M YBEJIMYHBAs MOIIHOCTHOH KO3((PUIMEHT CHCTEMBI. 3asiBUTEIb
ONpeaenus, 4TO MPEAINOYTUTENbHA KAaIUIeBUAHAS T€OMETPHs, MPUBOAAILAs K CUMMETPUYHOMY
asponuHaMudeckoMy mnpopuimro. TeM He MeHee, CHENHMANMCTy B JaHHOW OOJacTH TEXHUKHU
IOJDKHO OBITh TMOHATHO, 4YTO YMEHbIIEHHE CONPOTHBIEHHS IOTOKY B XBOCTOBOH HacTu
YCTPOWCTBA MOKET OBbITh JOCTUTHYTO C ITOMOIIBIO AHAJOTHYHBIX KOHCTPYKLUWH Pa3JINYHON

reoMeTpuu, OTJIUYHBIX OT KaHHeBHI[HOfI (I)OprI, MOKa3aHHOH B NPEANOUTUTECIIBHBIX BaApHUAHTAX
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BBITIOJIHEHHSL.

Kak nokazano Ha @ur.2, kaxxaplil HEHTPAIbHBIA dyeMeHT 15, 17 ycrpoiictea 10 moxer
OBITb COENMHEH ¢ reHepaTopoM (He TMOKas3aH) MOCPenCcTBOM BajioB 00, 62, MpOXOASIIUX BHOJb
oceit Bpamenuss Z1, Z2 nsnementoB 15, 17. Banel 60, 62 moryT OBbITh COEOUHEHBI C
LEHTPAJIbHBIMHU 3JieMeHTaMu 15, 17 ¢ ucrmonp3oBaHUEM, HAIIPUMEP, PAa3JIMYHbIX KOH(pUrypauuit
COEAMHEHUs, OECHITIOHOYHBIX YCTPOWCTB OJOKUPOBKH WM APYTHX TOIXOISIINX CPEACTB,
U3BECTHBIX ClienuanucTaM. I eHepaToprl (He MOKa3aHbl) CIIyKaT A MpeoOpa3oBaHusl SHEPTUN
BpALIeHUsT LIEHTPAIbHBIX 3JeMeHTOB 15, 17 B anmekTpudectBo. CrneUUanuCTy AODKHO OBITh
MOHSITHO, YTO, XOTs BaJibl 60, 62 onucaHbl 31eCh KAK KOMIIOHEHTHI, OTAENbHBIE OT 3JIEMEHTOB 15,
17, mocnenHue, B KauecTBE AaJbTEPHATHUBBL, MOTYT OBITb H3TOTOBJEHbI CO BCTPOCHHBIMU
BBICTYMAIOIINMH BajJlaMy (HampuMep, KaKOblH LEHTPAJbHBIA 3JIEMEHT W BBICTYMAIOIIUN Baj
npencTaBisier co0oH HeNIbHYI0 OT(HOPMOBAHHYIO YaCTh).

OnucaHHble BAPUAHTbI BBITIOJIHEHUS] YCTPONCTBA JIs1 U3BJIEUEHUs] SHEPTUM Ha MPAKTHKE
MOTYT OBITh BBITIOJHEHbI NPEUMYILIECTBEHHBIM 00pa30M, KOTOPBIH IO3BOJSIET OJHOMY HIIH
MHOTMM MEXaHMYECKHMM KOMIIOHEHTaM YCTPONCTBA HE KOHTAaKTHPOBATb MOCTOSHHO C BOZOW.
Hampuwmep, ycrpoiictBo 10 MoxkeT ObITh MONBENIEHO HA OJHOW WJIM HECKONBKUX IJIABYYHX
KOHCTPYKLHUAX 60, 68, Tak 4TO reHepaTopbl M PENyKTOPHl (HE TOKa3aHbI) PACIONOKEHBI Hal
YPOBHEM NOBEPXHOCTU TEKY4Y€H Cpelibl, a LEHTPAJIbHBIE 3JIeMEeHThI 15, 17 U COOTBETCTBYIOIINE
JonacTHele 31eMeHThl 20, 22 pacrnonoKeHbl MO NOBEPXHOCTBIO TeKyUel cpeabl. PenykTopsl u
T€HEPaTOPbl MOTYT OBITh pa3MeIleHbl BHYTPH IUIABYYUX KOHCTPYKUHUH 66, 68, 1 B 3TOM ciiyuae
IUTAByYHE KOHCTPYKIMU 06, 68 Takke OyayT CIYKUTh Ul 3alIUThl 3THX KOMITOHEHTOB OT
YKa3aHHBIX 3JIEMEHTOB. BapwaHT BBINONHEHUs, TOKa3aHHbi Ha Pur.l m 2, uzobpaxkaer
BEPXHIOIO 4acTb pambl 12, BKJIHOYast CPEACTBO IJIsi CHUHXPOHHU3ALMMU BpALICHUs LEHTPAJIbHBIX
snemMeHTOB 15, 17 u nro0ble HEOOXOAUMBIE OTIOPHBIC MOAIIMITHUKA U MEXaHH3MbI CLETICHUS,
PacMoOJIOKEHHbIE B HEMOCPENCTBEHHON ONM30CTH OT LEHTPaNbHBIX djeMeHToB 15, 17. OnHako
BEpXHsAsl pama 12 MOxkeT, B KauyecTBE aJbTEPHATHUBBL, CIYXUThb B KadeCTBE IUIaBy4deHl
KOHCTPYKLMH M MOXeT OBbITb BBIOJIHEHA TaK, YTO MONAUIMITHUKHA, MY(]ThI, CpeacTtso
CHHXPOHH3ALUHU U APYTHUe MEXaHUYECKHNE KOMIIOHEHTBI HAXOAATCSA el Aajbllie OT MOBEPXHOCTU
Tekyuen cpenpl. Ha @wur.13 nokasaH Takol aJbTepHATUBHBIM BApUAHT YCTPOWUCTBA IS
U3BJICUEHUS SHEPTHH, KOTOPBIA OyAeT Takke OMUCaH HUXKeE.

Ha @®wur3 noka3aHO OTHOCHUTEJIBHOE pACHOJIOXKEHUE U IONEpPEeYHble CEYEeHUs]
LEHTPAJIbHBIX 3JeMeHTOB 15, 17, ocHOBHOro mpucnocoOneHust 30 Ay HampaBJIeHHs! TOTOKA,
JOTIONIHUTENbHBIX Npucnocodnennii 40, 42 mis HanmpaBiIeHUs MOTOKA U KPBUIOBUAHOH dacTH S0.

Jnst OpoCTOTBHI WUIIOCTpALMHM pama 12 W apyrue KOMIIOHEHTBI YCTPOWMCTBA HE IMOKa3aHBL
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[IpenmouTuTenbHOE TOMEPEYHOE CEUYEeHHE OCHOBHOro mnpucrnocobnenns 30 umeer ¢opmy
MOJIYMeCsILia C BBINYKJION NepenHed MOBEPXHOCTbI0 70 M BOTHYTOM 3aJHEH MOBEPXHOCTBIO 75.
Brmyknas nepenssist mopepxHocTh 70 ocHOBHOTO mpucnocodnerns 30 CysKuT A pa3faeneHust
HaOeraroIero moToKa JKUAKOCTH, 0003HAYEHHOTO CTPENKOH Y, M HaNpaBJICHHs €ro K JKenaeMoi
3aaHHON YacTu (OoJiee MOIPOOHO OMMCAHHOW BBIIIE) JIOMACTHBIX 3JIeMeHTOB 20, 22, 3asiBUTENb
OTIpeNeNy, YTO Haju4uue BBICTYNOB 80 Ha OOKOBBIX KOHI[AX OCHOBHOTO MPHUCIIOCOOJIEHUS A
HANPABJICHUS TIOTOKA SBJIIETCS JKEJATEIbHBIM, ITOCKOJBKY BBICTYITBI TOMOTAKOT OCJIA0OHUTh
anre3sur0 MOTOKA Ha KOHIAX M30THYTHIX KPAaeB IMPHCIIOCOOJIEHHs Ul HANPAaBJICHUS IOTOKA,
HaIpasJjsisd MOTOK B JIONACTHBIE 3y1eMeHThl 20, 22, ONTUMHU3UPYST MOLIHOCTD, HAMPABJIssA MOTOK
HEMHOIO HApyXy HENOCPEACTBEHHO HAa MOBEPXHOCTb JIONACTH, TE€M CaMblM, MOBbBIIIAs
NPOM3BOIUTENBHOCTD ycTpoiicTBa. OCHOBHOE npucnocobnerrne 30 pacrosiokeHO Ha MepeaHeM
KOHIIE 35 yCTpONCTBa, NEpPeA LEHTPAIbHBIMU dJieMeHTaMu 15, 17 U J0omacTHbIMU 3JIEeMEHTaMU
20, 22. Crneuuajauct IOJKEH MOHUMATh, YTO, HECMOTPSl Ha TO, YTO HACTosllee M300peTeHue
OIMHUCBHIBAET €OUHCTBEHHOE mpucrnocobnenne 30 sl HampaBJeHHUS TOTOKA, KOTOPOE OOBIMHO
umeeT Gopmy monymecsina, KOJU4ecTBo, GopMy U pa3Mep OCHOBHOro mpucrnocodneHus 30
MOKHO H3MEHSITb, NPH YCJIOBHM, YTO OHO CIYXKHT JJIS HAIpaBJieHHs HaOEraromero MoToka
TeKy4el Cpenbl B 33JJaHHOE MECTO BJAOJb JIOMACTHBIX 3J€MEHTOB. LleHTpasnpHas MyHKTUpPHAsA
auHAA X MOKa3aHa 1l 0003HAYEeHUs TIOJOKEHUSI CAMOM HIDKHEH MO MOTOKY TOYKH M30THYTBIX
NepefHuX MOBEPXHOCTEN 95, 97 OTHOCUTENBHO LIEHTPAJIbHBIX 3JIeMEHTOB 15, 17. Pasmelenne
JOTIOJTHATENBHBIX TipucriocoOnennii 40, 42 myis HampaBjieHHs TOTOKAa TaKWM OOpa3oM, 4TO
nepenHue MOBEpPXHOCTU 95, 97 OkaHUMBAKOTCA B TOYKE, PACHOJIOKEHHOW BBIIE IO IMOTOKY
OTHOCHUTENIbHO oceil Bpatienust Z1, Z2 snementoB 15, 17, oka3biBaer, Kak ObUIO OOHApPYKEHO,
MOJIOXKUTENIBHOE BJIUSTHIE HA MOIIHOCTHOM K03(ppHLMeHT ycTpoicTRa.

Kak mnokazano ©Ha ®ur3A, KoMnoHeHTsl (OCHOBHOe mpucrnocobnenue 30,
JOTIONHUTENbHBIE Npucniocodnenus 40, 42 1 KppUIOBUAHAS YacTh 50), KOTOPBIE OMHMCAHBI BBILIE
CO ccpulkOM Ha Pur.3, mokasaHbl C aJNbTEPHATHUBHBIM BAPUAHTOM BBINOJIHEHUs LIEHTPAJIbHBIX
sneMeHTOB 15a, 17a ¢ nonactaMu. B 3TOM anbTepHATUBHOM BapUaHTE BBINOJIHEHHUS
LEHTPaJbHBINA 3JIeMeHT 15a comep:kuT poBHO aBe jomnactu 20a, 20b, U HeHTpPaTbHBINA 3JIE€MEHT
17a Takske coep:KuUT pOBHO ABe Jionactu 22a, 22b. Kak mokasaHo, IIeHTpaIbHbIE 3JIEMEHTHI 15a,
17a mpenmouTUTENHPHO CHHXPOHHM3MPOBAHBL, Tak 4uro Jjomactu 20a, 20b pacroyoskeHsl mO
CYLIECTBY B IOPH3OHTAJIbHOM IUIOCKOCTH, a JomacTu 22a, 22b pacmojioXeHsl 10 CYIIECTBY B
BEPTUKAJIBbHONU IJIOCKOCTU. JI[pyrumu cioBaMHM, LEHTpajbHble 3JeMeHTHhl 15a, 17a cmelueHsl
npubnusuTenbHo Ha 90 TpamycoB. DTO OTHOCHTENbHOE cMelleHne Ha 90 rpaaycoB OJHOTO

LIEHTPAJIbHOTO 3JIeMeHTa 15a OTHOCUTEIBHO APYIOro LEHTPAJIBHOrO djieMeHTa 17a rapantupyer,
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yro jonactu 20a, 20b u 22a, 22b He 3ameBarOT APYr Apyra BO BpeMs BpameHHs. B sTom
BApPHUAHTE BBINOJIHEHHS OTMOJHUTENbHbIE npucrnocobnenus 40, 42 nnsi HanpaBIeHHS MOTOKA
PacCIoJIOKEHBI 03341 LEHTPa 3JIEMEHTOB 15a, 17a, kak Moka3aHO rOPU3OHTAIBHON MYHKTUPHON
JTUHUEH «A», ¥ MOMOTalT 3aXBaTHTb Nepu(pepuiiHbIl HaOerarolui MOTOK TeKy4del cpenbl U
HANPaBUTh €ro K JIomacTHbIM 3jemMeHtaMm. 20a, 20b, 22a, 22b, 4TOOBI yBENWUYHTH CHUJIBI,
BBI3bIBAIOIIINE BpallleHHEe, UCTIBIThbIBaeMble 3yieMeHTamu 20a, 20b, 22a, 22b.

Huxe co ccbuikoil Ha Pur.4 OnucaHO OTHOCUTENBHOE PACHOJIONKEHHE LEHTPATbHBIX
3JIeMEHTOB 15, 17 B npennoYTUTENbHOM BapUaHTE BBINONMHEHUs. KOHIIBI JIOMACTHBIX 3JIEMEHTOB
KQKJIOr0 BPAILAIOIIEroCss LEHTPAJIbHOro sinemenra 15, 17 cosmaror kpyrosoil myTh. Kax
MOKAa3aHO, 3JeMeHThl 15, 17 pacnonoxeHpl OTHOCUTENBHO APYr Apyra TaK, 4TO UX KPyTrOBbIE
TPAEKTOPUU NEPEKPBIBAKOTCA. lIpeAnodTUTenpHbI AHANa3oH KPYrOBOIO MEPEKPBITUS MEXKAY
KKIbIM U3 LEHTPAJbHBIX 3JIEMEHTOB C JionacTsaMmu coctasysieT oT 50% no 80% ot paguyca R
(To ectp ObUT OmpeneneHo, YTO MPEANOYTHTEIbHBIN IHAma30H PACCTOSHUA MEXIY OCSIMHU
BpAIlEHUs IEHTPAJBLHBIX 3JIeMeHTOB Z 1, Z2 umeet 3Hadenus ot 1,5%R no 1,2*R).

Ha ®ur.5 nokaszaH ajpTepHATUBHBIA BAPHAHT BBINOJHEHUSI HACTOALIETO N300PETEHNs, B
KOTOPOM JJIsl «3aMbIKaHUsl C OOOMX KOHLIOBY» LIEHTPAJIBHBIX 3JIEMEHTOB (HE TIOKa3aHbl) U
JIOTIACTHBIX JJIEMEHTOB (HE IIOKA3aHbI) HCIIOJNB3YVIOTCS 3aKPBIBAIOIINE IUIACTHUHBI 67, 69.
Hcnonb3oBanue 3TUX IUIACTUH MOMOIAeT YBEIUYUTh JO MAKCUMYyMa SHEPTHIO, U3BJIEKAEMYIO U3
MOCTYTAKOIIEeH TeKy4el Cpenbl, KOTOpash BCTYNAeT B KOHTAKT C JIOMACTHBIMHU 3JIEMEHTaMHU (He
MOKa3aHbl), IPEAOTBpPALIast YTEUKy TeKy4el CpeIpl U3 BEPXHUX W HIDKHUX KOHLIOB YCTPOWMCTBA
10. ITnactuner 67, 69 MoryT uMeTh POpMy OBYX PACHOJIONKEHHBIX OOK O OOK KPYTJIbIX OHCKOB,
00BEIMHEHHBIX BMECTE, C TOJydeHueM (QopMbl apaxuca. J[uamerp IHUCKOBBIX YacTeH IUIACTUH
MO3KeT OBITh Pa3HbIM, OJHAKO MCIOJIb30BAHUE TUCKOB C panuycoM He MeHee 125% ot paauyca
R mokazano OnaronpusiTHele pe3yJibTaThl B OTHOIIEHHWH MOIIHOCTHOTO KO3(duimeHTa
ycTpoiictea 10. HecMOTpss Ha TO, YTO HACTOSIIMI BApPHUAHT BBIMNOJHEHUS] PACKPBIBAET [1BA
LEHTPAJIbHBIX 3JIEMEHTA, CIELUAINUCTY JOJDKHO ObITh MOHATHO, YTO KOMOWHALMS HECKOJIBKHX
CHCTEM C JIByMsl LEHTPAJbHBIMH 3JEMEHTAMM AHAJOTHYHBIM 00pa3oM Tomagaer B 00beM
HACTOSIIIEr0 H300PETEHMSI.

Ha ®ur.6 nokazana reoMeTpusi JONACTU B TOMEPEYHOM CEYEHHH, KOTOpas, Kak ObLIO
oOHapy’KeHO, MPOsBIET TpeOyeMble CBOICTBA, Haopobue jonatku TypOunsl. To ects, onacte
85 ¢ MPOMLTIOCTPUPOBAHHBIM MOMIEPEYHBIM CEYEHHEM, KaK ObLIO MOKAa3aHO, MPH Pa3MeIleHUH Ha
IYTH TIOTOKA TEKy4el Cpelbl BHI3bIBAET MEHbINEE COMPOTHBIIEHHE, 00YCIOBIEHHOE CKOPOCTHBIM
HATIOpOM, u OONBINYIO0 TIOaBeMHYIO cruty. [TonepeuHoe ceyeHune onactu 85 OOBIYHO COCTOUT U3

LEHTpaNbHOW 4YacTh 87, MMEIINEeH TO4YKy, KOTOpas 3aJaeT LEeHTP BpalleHUs JIONAcTH, U
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nonactHo yactu 90. JlonactHas vacte 90 B LeNOM OrpaHW4YeHa KPUBOJIMHEHMHOW yAapHOU
CTOpOHOW 92 W KpUBONMHEHHON 3amHeidl cTopoHOW 94, mpudyeM o0€ OHM HAYWHAKOTCA OT
LICHTPAJIbHOMN 4acTu 87 M CXOAATCS K TOUKE, MHOTZAa HAa3bIBAEMOW KOHUHUKOM 96, Ha pacCTOSTHUU
OT LIEHTpa BpallleHUs. YTOJ MEXAy ABYMs CTOpoHamu jonactu 90 Ha xkoHUUKe 96 CBeneH K
MHUHHUMYyMY, CBOJIsl, TEM CaMbIM, K MUHUMYMY U TOJIIIHMHY JIONACTHOH yacTu 90 Ha ee KOHUMKE 96
U TIOJIy4asi JIOMmacTh 85 ¢ 3a0CTPEHHOI 3aKOHIIOBKOHM B BHE JIE3BUS HOXA. 3aHsAs CTOpoHA 94
nonactHO# vactu 90 nonactu 85 Ha Oonblueli cBOEH YacTH SBISETCS IJIOCKOH, YTO YBEIUIHBACT
MOABEMHYIO CHJTy, UCHBITBIBAEMYIO JIONACTBIO 85 BO Bpems BpauleHus. JlomactHas dacte 90 B
5TOM BapUAHTE BBIMTOJHEHMs! JOMOJHUTENBHO BBIMOJHEHA TAK, YTO KOHYUK 96 JIOMacTHON 4acTh
90 GMHM3KO COOTBETCTBYET OKPYKHOU TPACKTOPHUH, OMpeNesieMOl MmepeMeneHneM KOHInKa 96
Bpawarouierics ygonactu 85. [pyrumu cioBaMM, NepBas JMHUA, OINpeaenseMas TOYKOM Ha
KOHUMKe 96 jomacTHOW 4yacTh 90 W TOUKOH BAOJB YyAAPHOM CTOPOHBI 92 HEMOCPEACTBEHHO
nepea KOHYMKOM 96 jtonacT, HaCTOJILKO KOJJIMHEApHA KAaCaTEIbHON K OKPYXHOH TPaeKTOpUU
Ha KOHUMKe 96 nonacTHoi yactu 90, HACKOJBKO 3TO BO3MOXKHO. TOUHO Tak ke, BTOpas JIUHUS,
onpenensieMasl TOYKOH Ha KOHUHKE 96 nonacTHON yacTu 90 1 TOUKON BIOJb 3aJHEH CTOPOHBI 94
HEMOCPENCTBEHHO Iepes KOHYMKOM 96, HACTONBKO KOJUIMHEApPHA KacaTeJbHONW K OKPY>KHOMU
TPAEKTOPUHU HA KOHYHKE 96 jonactu 85, HACKOIBKO 3TO BO3MOKHO.

Ha ®ur.7, 8, 9, 10, 11 u 12 nokaszaHbl BUABI B pa3pe3€ ajJbTEPHATUBHBIX BAPUAHTOB
BBINIOJIHEHUS] LIEHTPAJIBHBIX 3JIEMEHTOB, UMEIOIINUX [1BE, TPH, YEThIPE, LIECTh, BOCEMb U AECSATH
JIOMACTHBIX YacTel, MOKa3aHHBIX, COOTBETCTBEHHO, HA Dur.7.

Ha ®ur.13, 14, 15, 16 u 17 u B COOTBETCTBUU C APYI'MM BApUAHTOM BBIIOIHEHUS
HACTOAIIETO HM300pEeTeHUs TOKa3aHO YCTpoHCTBO 210 myisi W3BJIEYEHUS JHEPTHH, KOTOPOE
CONEP>KHUT JABYTPaHHbIE CTaOMIM3Npyromue miacTulbl 215, 220, Ctabumusupyroniue miacTUHbBI
215, 220 pacnonoskeHbl Ha HUXKHEM KOHIIe ycTpoiicTBa 210, 3akpensensl ¢ TOMOLIBIO pamsl 212
U PaCIIONIOKEHBI MOJ] YIJIOM BBEPX U HAPYXKY OTHOCHUTENbHO ycTpoiictBa 210. Takum obOpasom,
cTabmmmsupyroume miactuHbel 215, 220 moMorarT MoxaepkKuBaTh yCTPOHCTBO B Tpedyemoi
OpPHEHTALMN OTHOCUTEJbHO HANPAaBIEHUs Y MOTOKA BOJABI M ONTUMHU3UPYIOT PabOTy YCTPONCTBA
210. AHanoru4HO BapHaHTy BBINIOJIHEHUs, NokasaHHOMY Ha @ur.1 u 2, ycrpoiicrso 210 umeer
KPBUIOBUJIHYIO 4acTh 222, PacHoOJIOKEHHYIO Ha 3aAaHeM KoHIe ycrporictea 210. KpputoBunHas
4acTh 222 TaKXe MOXKET CIYXKWUTb I MOAAEPKaHUs ONTHUMAJIBHON OpUEHTALUUHU YCTPONCTBA
OTHOCHTEJIBHO MOTOKA BoAbl. CTabmnm3upyromue miactuHbl 215, 220 1 Kppu1oBUAHAS YacThb 222
TaKe MOTYT CJIY>KHThb JJIs1 YMEHBIICHHs HEXKEIaTeNbHOrO MOTpsixuBaHus ycrpoiictea 210 BO
BpeMsl pa0OThl, BBI3BAHHOTO HE3HAUWTENIbHBIMH HM3MEHEHHMSIMH HATPAaBJICHUS IOTOKA BOJBL

Urobs1 3adukcupoBath ycrpoicTBo 210 B motoke Boabl, ycTpoiictBo 210 MOXKHO, Hampumep,
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MPUBA3aTh K OKEAHWYECKOMY JIHY C MOMOLIBIO Tpoca 230, MPUKPENIEeHHOr0 OAHUM KOHLIOM K
Touke 225 coenuHeHus ycrtpoiictBa 210, a IpyruM KOHIOM - K TsDKEJIOMy OOBEKTy 235 (kak
KOHKPETHO Moka3aHo Ha Pwur.16), HarpumMep, OeTOHHOMY OJIOKY, JieKaleMy Ha OKEaHUYECKOM
nHe. B »sTOM BapuaHTe BBINONHEHUs BCE€ YCTPOHCTBO 210 BBINOJHEHO IIAByYUM W,
CJIEIOBATENIbHO, BHITAJIKUBAETCS B HAPABJICHUU TOBEPXHOCTH BOABL [lmaBydecTh MOXKET OBITh
IOCTUTHYTA, HAIIPUMED, MyTeM BBIOOpA MOIXOSIIEro MaTepuaia il KOHCTPYKLHUH PaMbl HWIH
IyTEM BKJIIOUEHHs CIEIHMAIbHBIX 3JIEMEHTOB, CO3JAIOIINX IUIABY4eCTh (Hampumep, 263, 264),
KOTOpBIE MOTYT OBITh PacIOJIOKEHBI HA BEpXHEM KOHIE ycTpoicrsa 210 u mox reHeparopaMu
(HE mokasaHsl).

B kadecTBe 4YacTH aJBTEPHATUBHOW KOHQUIYpPALMH, YCTPOWCTBO MOXKET OBbITh
BBIMIOJIHEHO TakuM OOpa3oM, YTO OCHOBHOH KOPHyC (TO €CTh LEHTPAJbHbIE 3JIEMEHTBI C
JOMACTAMH) HE SIBJSIIOTCS IUIABYYMMH, TPH 3TOM YCTPOWCTBO TMONBEIIMBAIOT CBEPXY Ha
HETIOABIDKHOW KOHCTPYKIIMH, TaKOW Kak, Hampumep, OypoBas yCTaHOBKA, aHAJOTHYHAs TOW,
KOTOPYIO OOBIMHO HCIOJB3YIOT B Ienb(oBOM OypeHun. ONHUCAHHOE 31eCh YCTPOWCTBO st
U3BJICUEHUSI SHEPTHH MOKET OBITh OABEIIEHO K TAKOW KOHCTPYKLIUHU C HCITOJIB30BAHUEM OJHOTO
WIA HECKOJBKHUX TPOCOB. B anmbTepHaTHBHOW KOH(PUIYypalMH 3TOTO THUIMA TaKXKE MOTYT
UCTIONB30BATECST 3JIeMEeHThl 263, 264, BbI3BIBAIOIINE ILUIABYYECTb, KOTOPbIE MOTYT OBIThH
BBITIOJIHEHBI TAKMM O0pa3oM, YTO OHM CO3JAIOT IUIABYYECThb U T€HEPATOPOB, PACTIOIOKEHHBIX
HAa BEPXHEM KOHIIE YyCTPOWCTBA, HO HE JJs OCTajJbHOM 4YacTu ycTpoicrBa. Takas
o0ecrieunBarOIas IJIABYYECTb KOHPUTYpaIHsi BMECT€ C MEXaHH3MOM, OOECIeYHBAIOIIUM
BO3MOKHOCTb BE€PTHUKAJIBHOIO MEPEMELIEHUsT NeHEepPaTOPOB HE3aBUCUMO OT OCTaJbHOM 4acTu
YCTPONCTBA, TIOMOTAET MPEAOTBPATUTh MOTPYKEHUE TE€HEPATOPOB B BOAY, KOTOPOE MOXKET OBITH
BBI3BAHO MPHJIMBHON aKTHBHOCTBIO MM OOJNBLIMMHU BOJHaMH B Boge. CBOOOIA K MEpEeMEIIeHUIO
IEHEPATOPOB B BEPTUKAJIHHOM HAINPABJIEHUH MOXKET OBITh JOCTHIHYTA, HAMpPUMEp, IMyTeM
BBITIOJIHEHHSI 4acTH paMbl (260, 262 Ha Pur.13) nmpoxoasiieit OT Bepxa HEHTPAIbHBIX JIEMEHTOB
C JIOTIACTSIMU K FE€HEepaTopaM Ha MOIXOSIIEe PACCTOSHUE CO CIIOCOOHOCTBIO TENIECKOIMMYECKOTO
BbIIBIOKEHUsI. CIOCOOHOCTh TEJECKOMUYECKOTrO BBIABI)KEHHUS MOXKET ObITh OOecredeHa,
HanpumMep, Oarogaps UCMOIb30BAHUIO KBAAPATHOTO Bajia C COMPSKEHHON KBAJAPATHOW MOJIOH
pamonn 1y wacred 260, 262 pambl, IPOXOAAIIUX MEXKAY LUEHTPAJIBbHBIMH 3JIEMEHTAMHU C
JOMAacTSAMHU yCTPOWCTBA W TeHepaTtopamMu. B kadecTBe anbTepHATUBBI, YTOOBI OOECIIEYHTH
TpeOyeMyro CTeNneHb BEPTHKAJIBbHOW CBOOOIBI Il T€HEPATOPOB, MOKHO HCIOJIB30BAThH IIHPOKO
JOOCTYIHBIA MPUBOAHONW Baj OTOOpPa MOIIHOCTH C JBOWHBIM TejecKomupoBaHueM. [Ipu Takoi
KOHpUrypalyu TPHJIUB HE 3aTOIUIIET TeHEepPaTOpPbl, IOCKOJBbKY 3JIEMEHTBHI, BBI3BIBAIOIINE

MJIaBy4Y€CTh, 3aCTaBJIAKOT M'€HEPATOPBI MOJHUMATHCA BMECTE C TIPUIIMBOM.
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Ha ®ur.18, 19, 20, 21 u 22 u B COOTBETCTBUU C €ll€ OAHUM BAPUAHTOM BBINOJHECHUS
HACTOSIIIEro U300pETeHMs MMOKA3aHO YCTPOHCTBO 310 NiIsi M3BNEUEHHs SHEPTUHN C BYTPAHHBIMU
wtactiHaMu 315, 320 u 3anHelt crabunmsupyromeii ractuHoi 323. JIByrpaHHbIE IJIaCTHHBI
315, 320 uMeroT KOHPUTYpaLHIo, aHAIOTUYHYIO KOH(pHUrypauun AByrpaHHbIX miacTul 215, 220,
KOTOpasi OMucaHa Bble cO ccbutikoi Ha Dur.13, 14, 15, 16 u 17. 3anssas crabunusupyromias
mjacTuHa 323 pacrnojiokeHa Ha 3aJHeM KOHLE ycTpoicTBa 310 M mpOXOAWT OT HEro Hasaj U
UMEEeT IO CYLIECTBY IUIOCKYIO JIOMAacTHYIO dacTh 333. KoHuenryanpHO aHaJoru4dHo ¢urorepy,
Korna ycrpoictso 310 pacmosiokeHO B TOJIIE BOABIL, CTAOUIM3UPYIONIAs TUIACTHHA 323 MOXKET
HCIIONBb30BAThCA ISl YMEHBIIEHHUs] HEXENATEeIbHOIO phICKaHus ycTtpoicTea 310, a taxxke nms
NANbHEWIEro mojaep:kaHusi TpeOyemMol OpUeHTalu YCTPOWCTBA IO OTHOLICHHIO K
HAIPaBJICHUIO TIOTOKA BOXBL. YcTpolicTBo 310 Takke comepxut pamy 328 B ¢popme yceueHHOH
KOHYCHOH OaIllHu, BBICTYIAIOLIEH BBEPX M3 BEPXHEH 4acTH LEHTPAIbHBIX 3JIeMeHTOB. Pama 328
B (opme OamHu MOXKeT OBITh BBIMOJHEHA C BO3MOXKHOCTBIO OOECHEUEHHUs IUIABy4YeCTH
YCTPOUCTBA ISl BBITAJIKMBAHUA yCTpONCTBa 310 K MOBEpXHOCTH BOABL Y CTPOHCTBO 310 MoxeT
OBITH MPUBS3AHO K SKOPIO 335 ¢ momomnbio Tpoca 330. Ha ®wur.22 moka3aH npuMep yCTpOHCTBa
310, BBITAJIKUBAEMOIO K MOBEPXHOCTH B TOJUIE BOABI U MPUKPEIJIEHHOIO TPOCOM K 3€MIIE.
Jnuny Tpoca 330 MOXKHO BBIOMpATh TaK, YTOOBI T€HEPATOP HJIM T'€HEPATOPhl B BEPXHEH HacTh
YCTPONUCTBA HAXOAUIHUCH B LIEJIOM BBILIE [TOBEPXHOCTHU BOJIBIL.

Huxe co ccpuikoi Ha @ur.23 u 24 onucaH Apyrod BapUAHT BBIIOJIHEHUS] HACTOSIIETO
u3zobperenusi. Ycrpoiicteo 1010 obpranHo comepxutr pamy 1012, mpuuem pama 1012
MPEANOYTUTEIbHO MPUKPEIUIEHA MO MEHbIIEH Mepe K ABYM LEHTPAJIbHbIM 3jeMeHTaM 1015,
1017 u x ocHoBHOMY mpucnocobnenuto 1030 mns HampaBieHus: moTtoka. Kaknabelid U3 ABYX
LeHTpanbHbIX djeMeHTOB 1015, 1017 Taxxke cOmep:XKUT MO MEHbIIEH Mepe OIWH JIONAaCTHOU
snemeHT 1020a, 1022a, KOTOpBIM MNPOXOAWT B pPAAMAIBHOM HANpaBJIEHUW OT LEHTpa
HeHTpadbHbIX 37eMeHToB 1015, 1017. B 3TOM BapuaHTe BBIMOTHEHUS M300PaKEHO YCTPOMCTBO
1010, umeromee Tpu onactu (Hanpumep, 1020a, 1020b, 1020¢, 1022a, 1022b, 1022¢) B kaxkmaom
LIEHTPAJIbHOM 3JIEMEHTE;, OJHAKO CIELHAIUCTY JOJDKHO OBITh IOHSTHO, YTO MOXKET OBITh
HCTIOJIB30BAHO OOJIbINIE MIIM MEHbINE Tpex JonacTeil. Korma Boma nporekaer B HampaBieHuu Y K
ycrpoiictey 1010 m depe3 Hero, CHIIbl, CO3aBaeMble BOIOW Ha yIapHOH (MM HAIOPHOW)
MOBEPXHOCTU JIOMACTHBIX 35ieMeHToB 1020a, 1020b, 1020c, 1022a, 1022b, 1022¢, BBI3BIBAIOT
BpallleHHe LeHTpajbHbIX 3jeMeHToB 1015, 1017. JlomogHUTeNbHBIE CHUJIBI, NEUCTBYIOIIHE HA
nomactu 1020a, 1020b, 1020¢, 1022a, 1022b, 1022c, KOTOpble ONUCAHBI HUXKE, TAKKE
CHOCOOCTBYIOT BO3HUKHOBEHHUIO BPAIIEHUs LIEHTPAJIbHBIX 3JIEMEHTOB. B BapraHTe BBIONHEHHS,

nokasanHoM Ha @ur.23 u 24, Boaa, NpoTeKaroLIasl B HANPABICHUU Y, 3aCTaBJISIET LEHTPAJIbHBIN
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sneMeHT 1015 Bpamarecss NPOTHUB 4YaCOBOW CTPENIKHM, a LEHTpajbHbIA sjemeHT 1017 - mo
4aCOBOW CTpesike. Pe3ynpTupyromas 3Heprusl BpalleHHusl LEeHTpaibHbIX 3jemeHtoB 1015, 1017
3aTeM MOXeT ObITb mNpeoOpa3oBaHa B SJEKTPUYECTBO C HCIONB30BAHUEM KOMOHMHAIIUH
MEXaHUYECKUX KOMIIOHGHTOB (HAampuMep, PpEAyKTOPOB M TI'€HEepaTopoB) Tak, KakK 3TO
HeoOxonumo. Takne MexaHW4eCKre KOMIIOHEHTBI MOTYT COAEp:KaTb PEMEHHbIE HJIM LICTTHBbIE
NPUBOJIBL, YCTPOWMCTBA OTOOpA MOIIHOCTH WJIM JAPYTHE IMOAXOISAIINE KOMIIOHEHTBI, OOBIYHO
U3BECTHBIE B TAHHOW OOJACTHU TEXHHUKH. J[JIs1 IPOCTOTHI PEaYKTOPBI U T€HEPATOPhI HAa YepTEkKax
HE MOKA3aHBbl.

Yerpoiicteo 1010 comep:XKUT MHOKECTBO 3JIEMEHTOB, KOTOpPbIE MOMOTAalT YBEIUYUTh
o0mmii MomHOCTHON K03 duument cucremsl. Hanpumep, ocaoBHOE npucniocodnerne 1030 ms
HAIPaBJICHUS] NTOTOKA MOXET OBbITh PacIIONOKEHO Ha nepenHeM konue 1035 ycrpoiicrea 1010.
OcHoBHoe npucniocobnenne 1030 moxket ObITh pUKperieHo k pame 1012 nns obecrieuenus ee
HAJJIeKAIIEro MOJIOKEHNUsT OTHOCUTENBHO LEHTpanbHBIX 3seMeHToB 1015, 1017 ¢ nonactsamu.
IMpucnocobnenue 1030 ciayKUT )i HAMIpaBJIeHUs] HAOErarIero MOTOKa BOJbI TAKUM 00pa3oM,
9TOOBl YBENMYUTh 1O MAaKCHMyMa pe3yJbTHUPYIOIIYI0 3HEPTHI0 BpPALIEHUS LEHTPAJIbHBIX
snemeHToB 1015, 1017. OcHoBHOe npucnocobnenne 1030 takke comepkuT asa Bbictyma 1080,
pacroynokeHHble Ha OOKOBBIX KOHIIAX OCHOBHOTro mpucrnocoOienus 1030. 3tu Boictynsl 1080
MIOMOTAIOT OCJNAOUTh aATre3U0 MOTOKA HAa KOHIAX MCKPUBJIEHHBIX KPaeB MPHUCIIOCOOJIECHUS A
HaTPaBJICHUS TIOTOKA, HAMPaBJisisi MOTOK B Jionactu 1020a, 1020b, 1020c, 1022a, 1022b, 1022c,
YTO CMOCOOCTBYET YBEIMUEHUIO MOIMHOCTHOrO Kod¢uumenrta ycrpoiicrea. [IpennoururensHo,
HaOerarIuil MOTOK BO/BI HANIPABISIETCS B TOYKY TOPMOKEHHS MTOTOKA LEHTPAJIBHBIX 3JIEMEHTOB
1015, 1017, xak aHaJIOTUYHBIM OOPa30M OMUCAHO BBILIE B OTHOIIEHHHM BAPHAHTA BBHITOJHEHMS,
NOKa3aHHOro Ha Pur.1-4.

Ha ®ur.25 nokazan Bua cBepxy ocHOBHOro mnpucnocodnenus 1030, nuzobpaxkeHHOro Ha
@ur.24. Ocnosroe npucnocodnenne 1030 moka3zaHoO B IEJIOM HUMEIOIINM CTPEJNIOBUIHYIO (opmy
¢ V-obpasnoii nepenneii yacteto 1040 u Beictymamu 1080, ciyskammuMu JUIsl IepeHANPaBICHUS]
Haberaromero noroka Y BOAbI HAPYXKY U IO HAMPABJICHUIO K TpeOyeMol TOUYKEe Ha JIOMACTHBIX
3JIEMEHTax, Kak onucaHo Boeie. Kak nokasano Ha @ur.24, nenrpanbHas 4actb 1037 OCHOBHOTO
npucnocodnernss 1030 MokeT UMeTh KpPHUBU3HY, KOMIUIEMEHTAPHYIO KpPHUBHU3HE TIIyTH,
npoxogumoro KoHuukamu Jsonacredl. Ha ®ur39A mnokasaH BuA CcBepXy JIONACTHBIX
LeHTpalbHbIX 37eMeHToB 2015, 2017 u nepenHero mpucnocobnerns 2030 ans HampaBiieHUs
MOTOKA, aHAJIOTWYHbIN MOKa3aHHOMY B BapuaHTe BbiMojHeHus Ha Pur.24. Ha @ur.39B, 39C,
39D, 39E wu 39F mnokasaHbl ajbTepPHATHBHbIE BAPUAHTBHI BBINOJHEHUS C BO3MOXKHBIMU

BapuaHTaMUu NIJisd I_IeHTpaJIbHOfI HaCTu M 3aJHETO KOHLA MEPECAHETO HpI/ICHOCO6J'IeHI/I$I AJIA
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HANpaBJICHUS TOTOKA, BKJIOYas GopMy JIMHUM, Kak Moka3zaHo Ha ®ur.39B, ¢opmy ayru, xak
nokasano Ha @ur.39C, popmy TpeyronpHuKa, kKak mokazaHo Ha @ur.39D, ¢hopmy kBampara, Kak
nokazaHo Ha @ur.39E, miu 3a1HI0I0 9acTh B pOpMe BOPOHKH, Kak Moka3zaHo Ha Pur.39F.

[IpennournrenpHass NPOCTPAHCTBEHHAS KOH(QUIypalusl JIOMACTHBIX LEHTPAJbHBIX
3JIEMEHTOB 3TOrO BApUAHTA BBINOJHEHUS ONHUCaHAa JAajee CO CChUIKOM Ha Pur.26 u 27.
AHaJOrM4YHO BapUaHTY BBINOJIHEHUs, Moka3aHHOMY Ha Pur.4, paccrosHue «R» omnpenensercs
pannuycoM KPyroBOTO MyTH, MPOXOAUMOro KoHYMkaMu (Hanmpumep, 1050 wimm 1052) nomacTHbIX
3JIEMEHTOB LIEHTPAJIBHBIX 3JIeMEHTOB. IlepudepuiiHble TPAGKTOPUN BEPIUUH JIOMACTEH COCENHUX
LIEHTPAJIbHBIX 3JIEMEHTOB C JIONIACTSIMH (ITOKa3aHHbIX HAa Pur.26 myHKTHpHBIMU Kpyramu 1051 u
1053) pasnenens! paccrosiuueM "D", kak mokazaHo Ha @ur.26. B npeanodyruTenbHOM BapuaHTe
BBIMOJIHEHHS LIEHTPAJIbHBIC 3JIEMEHTBI OTCTOAT IPYT OT APYyra TaKUM OOpa3oM, 4TO PacCTOSHUE
«D» mexay TpaekTopusMH KOHUYMKOB JionacTed B 1—4 pasa Oombiune paanyca «Ry».

Ha ®ur.28 u 29 nokaszaHo, Kak BapHaHT BBINOJHEHUS, U300pakeHHbId Ha Pur.23 u 24,
MOJKET OBbITh MPHUKPEIUIEH K JHY NOJ TOJNIIEH BOIBI C UCTIONb30BaHNEeM crabminm3aropa 1060 s
nHa. Crabmmmzarop 1060 nHa nmeer HOkM 1062 TepeMEHHON JUIMHBL, TPEAHA3SHAYSHHbIE IS
npukperuieHust k Ay 1065 mox Bomoi nmist obecneueHus! yCTOMIMBOCTH ycTpoiictBa 1010 Ha
MenkoBonee. Perymupyemocts HOkek 1062 MO3BONISIET MPUCTIOCOOUTHCS K HEPOBHOMY JIHY TMOJ
TONIIEH BOABI W TOMOraer olecrnednTb mnoxanepxkanue ycrporictea 1010 B poBHOM
TOPU30HTAJIBHOM IMOJIOXKEHUH, KAK KOHKPETHO NMoKa3aHo Ha Pur.29.

Kax nokaszano Ha ®@ur.30, 30A u 30B u B COOTBETCTBUH C aJbT€PHATHBHBIM BaApUAHTOM
BBITIOJIHEHHS] HACTOSIIIETO H300peTeHHs, OCHOBHOE mpucrnocoOienne 2030 st HampaBiIeHUs
MIOTOKA MOJKET OBITh BBIOJHEHO MOBOPOTHO PETyJIHUPYEMBIM, HAIPUMEP, BOKPYT MMOBOPOTHOU
ocu 2050. TloBopoTHasi ock 2050 pacmojiokeHa Ha TEPBOM KOHIE (MM TepeaHEM KOHIIE)
ocHoBHOro mnpucnocodiernst 2030. brnaromapst cBOeil BO3MOXKHOCTH TIOBOPOTa MEpenHee
npucnocodnernre 2030 MOXKET ananTUpOBATHCA K YCJIOBUSM HAOEraroIlero mOTOKa BOABI U
BPALICHUIO LIEHTPAJIBHOTO 3JIEMEHTA, YTOOBI IOMOYb OOECNEYHTh IMOCTOSHHOE OJIAronpUsTHOE
HaIpaBJIeHUE BOMABI MPH HU3MEHEHUU IMOJIOXKEHUs] TOYKM TOPMOKEHHs NMOTOKa. B wacTHOCTH,
TOYKAa TOPMOXKEHMSI TOTOKA JIONAcTed B 000N 3amaHHON TOYKE, KOTOpas SIBJISIETCS LeNIEBOM
TOUKOH JJI1 HANPaBJICHNUST HAOETaroIero MOTOKa BOJIbI, KaK OBUIO ONMUCAHO BBIIIE, H3MEHSIETCS B
3aBHCHUMOCTH OT CKOPOCTHM NOTOKAa BOABI U CKOPOCTH BpALIEHUs LEHTPAJIBHOIO 3JIEMEHTA.
ITosopoTHOe mepenHee npucnocodenrne 2030 MO3BOJISIET U3MEHSATh TOYKY BBIMYCKAa BOIBI U3
npUCTOCOONICHNS 111 HAIIPABJICHHUs TIOTOKA, TaK YTO TOYKA BBIYCKA MOXKET H3MEHATHCS B OTBET
Ha U3MEHEHHUS] TOYKU TOPMOKEHUS MOTOKA Ha MPOTSHKEHUU BCel paboThl yeTporicTBa. CBolCTBa

€CTECTBEHHOW THAPOAMHAMUKUA CHCTEMbl BO BpeMsl pabOThl TaKOBBL, YTO KOHYHKH 2085
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nepenHero npucnocodnenus: 2030 OynyT ecTeCTBEHHBIM 00pa3oM CJIeNOBATh 32 U3MEHSIOIIEHCS
TOUYKOH TOPMOKEHHMS ITIOTOKA BO BpeMst pabOTHI (T.€. U oAepskaHus TpeOyeMoil OpueHTaLUH
MIOBOPOTHOT'O MEPENHEro MPHUCIIOCOOJIEHHsT AJIl HAIPABIEHHUs MTOTOKA HE TpeOyeTcs HUKAKOTro
BHEIITHETO BMEIATEIbCTRA).

IToBopoTHOE TepeaHee NPUCTIOCOOJEHUE [JIsl HAMpPABICHHS IIOTOKA TaKXKe J1eJaeT
BAPHUAHTHI BBIMTOJHEHUSI HACTOSIIETO U300PETeHNS MOAXOMAIIMMH JIJIsl ABYHAPABICHHOTO (MITH
npunnBHOoro) motoka. Ha ®ur30A moka3ano, kak cermeHtel 2055, 2057 mnepennero
npucnocodnerns 2030 MOTyT IOBOPAaYHMBATHCS BOKPYT MOBOPOTHON TOUKU 2050 1iist MI3MEHEHUs
HarpasJeHus1 V-00pa3HOro OTBEPCTHsI, YTOOBI MTO3BOJIUTh OOPATHOMY ITOTOKY MPOXOAMTH Hepe3
npucnocodnenne 2030, xorma HampaBJieHHWE IMOTOKAa BOIbI mM3MeHseTcss ¢ Y Ha Y'. Takske
NpeayCcMOTpeHbI ABa nepeanux cronopa 2080, 2082, cnenuanbHo nokazanHbie Ha Our.30B, ansa
MPeIOTBPAIIEeHHs TOBOPOTA Kaknoro cermenta 2055, 2057 nepennero npucnocodnenus 2030 3a
npenensl TpeOyeMoro TMOJIOKEHHUS, YTO MOXKET MpPEersTCTBOBATh BPAIICHHIO LEHTPAJIBHBIX
snemenToB 2015, 2017 B Tpebyemom HampasieHun. TOYHO Tak ke, TEPBOE AOIMOIHUTEIBHOE
npucnocodnenne 2040 nisi HampaBJIeHUS] TIOTOKA TAK)KE COAEPIKHUT IBa 3aJHUX cromopa 2090,
2092, Torma kKak BTOpOE IOIMOJHUTENIbHOE mpucnocodierne 2042 nus HanmpaBieHHs IOTOKA
TaK)K€ COIEPKUT ABa 3aaHux cromopa 2094, 2096. Takue cromopbr 2090, 2092, 2094, 2096
TaK)ke TPEIOTBPAIIAIOT TOBOPOT MOMOJHUTENbHBIX mpucnocobnenuit 2040, 2042 3a mpenesl
TpeOyeMOro MOJIOKEHUsI, YTO MOYKET CHU3HUTh 3(PPEeKTHBHOCTD YCTPONUCTBA.

Hecmotpst Ha TO, 4TO mapa ueHTpanbHbIX 3emMeHToB 2015, 2017 nokasana BO MHOTUX
WUTFOCTPATHBHBIX ~ BAPHAHTAX  BBINOJHEHUS HACTOSILEro HM300peTeHHs, MOryT OBITh
NPEAYCMOTPEHbI TOMIOJIHUTENbHbIE LEHTPAJIbHBIE S3JEMEHTBhI, 4YTOObI IOMOYb H3BJIEKAThH
OCTaTOYHYIO HEPTUI0 OT BOABI, BBIXOAALIEH M3 OOKOBBIX CTOPOH BAPHUAHTOB BBIOJHEHHS,
OMMCaHHBbIX B HacTosleM aokyMeHTe. Hanpumep, kak nokazano Ha @ur.30C, nononHuTeNbHbIE
HeHTpanbHbie 3nemMenTsl 2015, 2017, 2020, 2022, 2025, 2027 MoryT ObITh PacHOJOXKEHBI B
KOH(pHUTypauy CHapykKM C3aJ{, TaK YTO YCTPOWCTBO OynaeT oOpa3oBBIBATH IO CYINECTBY V-
00pa3Hyr0 KOHPUTYPALIUIO IEHTPATBHBIX 3JIEMEHTOB.

Bo Bpemsi paboThl BapuUaHTOB BBIOJNHEHHS, COAEPIKALIMX IIEHTPAJbHbBIE 3JIEMEHTHI C
JIOTIACTSIMU U TIepelHee MPUCTOCOOJICHNe ISl HApaBJIeHUs] TIOTOKA, Kak moka3aHo Ha ®ur.30,
HE)KeJIaTeNbHOE IaBJIEHHE MOXKET HapacTaTh MO3aaAu mepenHero mnpucrnocoOmenus 2030 mms
HANpaBJICHUS] MOTOKa B 00JacTH, 00O3HAYEHHOH NMYyHKTHUPHBIM KpykkoMm P. Jlns coneiicTBus
YMEHBLICHHIO HAPaCTaHHs 3TOr0 OOPaTHOrO NABJIEHUS 3JIEMEHThI cOpOca JaBJIEHUs, KOTOpPbIE
OMHCaHbl HIWXKE cO cchutkoi Ha @ur.31, 32, 33 u 34, MoryT ObITh BKIIIOYEHBI B Pa3JINIHBIC

OMNMCAaHHBIE 3/1€Chb BAPUAHTBI BBINONHEHMs. Y cTpoiictso 3010 B nenom comepxut pamy 3012,
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npudeM pama 3012 npennodTUTENBHO 3aKpeIisieT MO MEHbLIEH Mepe ABa LEeHTPAJbHBIX
snementa 3015, 3017 u ocHoBHOe mpucrniocobnerne 3030 mia HampaBieHus MOToka. B sTtom
BapuaHTe aisi cOpoca namneHust pama 3012 wumeer orsepctue 3039 (Pur.33). Hamuuwme
oreepctust 3039 NMpUBOAUT K TOMY, YTO CYILIECTBYET MyTb MOTOKA, MO3BOJSIIOLINI BO3BPAaTHON
BOJIE, CO3/A0INE TaBJIeHNE 32 TIEPEIHUM MPHUCIIOCOOIEHIEM ISl HATPaBJICHUsI IOTOKA B O0IIei
okpectHOCTH P (®ur.34), Berxoauts u3HyTpH ycrpoiictsa 3010. Dxpan 3035, npukperuieHHbIH K
pame, CIIOCOOCTBYET OTBEINEHHIO BOABI, MPOTEKAroIleH uepe3 yCTPOHCTBO, HEMHOTO Hajiblle
BBEPX M B CTOpPOHY OT oTtBepcTHs 3039, TeM caMbiM co3faBasi 00JacTh HU3KOTO JIABJICHHUS HA
HIDKHel cropone skpaHa 3035. OOnacTh HU3KOrO AABIEHHS, B CBOI O4Yepedb, CIOCOOCTBYET
MIOTOKY BOJBI BBICOKOTO JIABJICHUS U3 3aJHEH CTOPOHBI mepenHero npucrnocodnenus 3030 mms
HampasieHuss noTtoka. KoHcrpykuusa skpaHa 3035 mydmie BCero npOMJUIFOCTPUPOBAaHAa Ha
®ur.33, Ha KOTOpOM mokKa3aHo ycrporcTBo 3010, m3o0pakenHoe Ha Pur.31, ¢ MOKa3aHHBIM
BbIpEe30M 5KkpaHa 3035 HemHOro Boie pamel 3012,

Ha ®ur.35, 36, 37 u 38 mnoka3aH ajbTePHATHUBHbIM BapUAHT BBINOJHECHUS,
n300pakaroIINii BapuaHT cpeAcTBa cOpoca maBjeHus, mokasanHoro Ha ®ur.31-34. B stom
BapHaHTE MepeaHee MPUCTIOCOOICHUE Uil HAMTPABJICHUS MOTOKA UMeeT 3aAHI0K0 miactuny 4031,
ITockonbKy BO3BpaTHasi BOAA B 3TOM BapUAHTE BHIMOJIHEHUS >PQPEKTUBHO pa3fessieTcs Ha ABeE
obxactu (P u P' Ha @ur.38), To numerorcs nBa orBepctust 4038 u 4039. Takum oOpa3oM, MOXKET
OBITb TIONY4EH COOTBETCTBYIOIIMM 00Opa3oMm pasneieHHbli skpaH 4035 s co3maHus
IPaJIMEHTOB AaBJICHHUS U TPeOyeMbIX IyTeH MOTOKOB TEKyuel Cpenbl, aHAJOTHYHBIX TE€M, YTO
onucanbel co cceuikod Ha Pur.31, 32, 33 u 34. KoHcrpykuusa skpana 4035 nydme Bcero
npowsuTrocTpupoBaHa Ha dur.37, Ha KOTOPOM ToKaszaHo yctpoiictBo 4010, m3obpaskeHHOE Ha
®ur.35 ¢ nokazaHHbIM BbIpe30M dKkpaHa 4035 HeMHOro Bbiie pamsl 4012.

Ha ©®ur40 nokasaH BapuaHT mnepemHero mnpucnocodnenus 5030 st HampaBiIeHHs
MIOTOKA, KOTOpOe 00eCIIeurBaeT NOMOJIHUTENbHbIE CPEACTBA st cOpOca CO3aBaEMOro JaBJICHUS
no3anu nepeanero npucrnocodnerns 5030. s npocTOThl HILTIOCTPALIUN BEPXHSISI ITAHETb PaMbl
B BapHWaHTe BBINOJHEHMs], n3oOpaxkeHHoMm Ha ®ur.40, He mokaszana. [Ipucnocobierune 5030 B
5TOM BapUAHTE BBITIOJHEHUS BBIMOJIHEHO TAKUM 00pa3oM, YTOOBI O3BOJMTH BOAE MPOTEKAThH OT
3aJIHeH CTOPOHBI nepennero mpucrnocodaernst S030 B Haberaromuii MOTOK BOAbI. B 4acTHOCTH,
nepennHee npucnocodnenue 5030 uMeeT pemeryaTryro KOHQUTYpPALUI0, KOTOpas OAHOBPEMEHHO
MO AEPIKUBAET 1O CYIIECTBY IIAAKYI MOBEPXHOCTh MYTH IOTOKA JJIl HaOErarmmero rnoToka
BOABI U BCAaChIBA€T BOAY IMOA BBICOKMM JABJICHUEM, HAKONUBINYIOCS 32 MEPEeAHUM
npucnocodierrnemM 5030. AHaIOrHYHO OONACTH HU3KOTO JABJICHUS, CO3/1aBaeMON MOJ SKPaHOM

B BapUAHTE BBIMOJIHEHUS, MMOKa3aHHOM Ha Pwur.31, Halerarouinii MOTOK BOABI uepe3 nasbl 5036
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nepenHero npucnocodmenuss 5030 Takke co3maer o0jacTh Oojiee HU3KOTO IABJICHUS, YTO
BBI3BIBAET ITOTOK BOJBI U3 3a/IHEH CTOPOHBI epeanero npucrnocodnenus 5030 nist coequHeHns
co HalerarmUMM TMOTOKOM BOAbl. Pacnonoxkernne ma3oB 5036 MOXeT NOANEPKUBATHCA,
HampuMmep, MNyTeM MEXaHWYECKOrO NPUKPEIUIEHUs] MHOKECTBA KOMIIOHEHTOB IEpPEJHEro
npUCTIOCOONICHNS ATl HATIPABJICHUS TIOTOKA K paMe (BEPXHss MaHe b paMbl HE TIOKa3aHa), MyTeM
NPUKPEIUIEHNs] KOMIIOHEHTOB TEPEAHEro MPHUCIIOCOONSHHs ISl HANPaBJICHUS MMOTOKA APYT K
APYry C MOMOUIBIO JKECTKUX COCAUHEHUN ISl COXPAHEHUS] PACCTOSHUS MEXKAY Ma3aMu; JPyruMu
cnoco0amu, KOTOPBIE JOJKHBI OBITh TIOHSITHBI JUIs CIIELIUAIMCTOB, WK JIFOOOH NX KOMOWHAIUEH.

Ha ®@ur.41, 42 u 43 nokasaH ele OuH BapUAHT BBITIOJHEHUS HACTOSIIIETO N300 PETEHMSI.
B sTOoM BapmaHTe BBIONHEHHsI M300pETEHUS TNepefaHee NPUCTOCOOTICHHE ISl HarpaBJICHUs
MOTOKA C JKAJIFO3M COYETAETCs C BAPUAHTOM HKpaHa Ui cOpoca AaBJICHHs], IMOKA3aHHBIM Ha
®ur.35. B »>TOM BapuaHTe BBINOJHEHHs YycTpoiictBo 6010 comepxxur pamy 6012, nBa
LeHTpalbHbIX 3neMeHTa 60015, 6017 ¢ nomactsmu, nepemnee mnpucnocodnenue 6030 mms
HAIPaBJICHUS TIOTOKA C XKAFO3H U dKpaH 6035. Pama 6012 menpiue uem pama 4012 (®Pur.35) u
He oxBarbiBaeT Bce ycrpoiictBo 6010. Ilepennee mpucnocodnenne 6030 ¢ xaa03u UMeEeT
ookoBble maHenmu 6040, 6042, 6044, momoraromue CAep:KUBaTh HAOErarOIUil TOTOK BOIBL
ITepennee npucnocodnenne 6030 MoOkeT ObITh CaMbIM IIHPOKHM y CBOETO BXOAAa M MOJKET
CYXaTbCs MO0 Mepe NMPUONMKEHUST K LEHTPAJIbHBIM 3JIEMEHTaM C JIOTIACTSIMH, YTOOBI BbI3bIBATH
YCKOpPEeHHe Ha0eraromero moToka BOAbI B LeHTpaibHble 3neMenTel 6015, 6017. IlyTe moToka,
MO3BOJISIFOIINN BOJE CKAILJTMBATHCS M03aqu nepeanero npucrnocobdnenus: 6030, obecrneunBaercs
orBepctueM 60092, 00pa30BaHHBIM OTHOCHUTEJBbHBIM pPAaCCTOSHHEM Mexay pamoir 6012 u
na"ensiMu 6044, 6046 xopmyca mepenHero npucnocodnenust 6030 (orsepcrme 6092 mywme
BCEro nmoka3aHo Ha @ur.43).

Ha ®ur.44, 45 n 46 nokas3aH BapuaHT LEHTPAJIBHOIO 3JIEMEHTA C JIOMACTIMH, KOTOPBIA
MOXET HCHOJb30BaTbC AJIsI 3aMEHbl B DPA3UYHBIX BAaPUAHTAX BBIMOJHEHUS YCTPOMCTBA,
ONMCAHHBIX B HACTOsIIEM AOKyMeHTe. Iloka3aHHBIN aJbTEPHATUBHBIN LEHTPAIbHBIA 3JIEMEHT
7015 umeer ase nonactu 7020, 7022, mpoxoasAiue HAPYKy OT LEHTPA LEHTPAJIbHOIO 3JIEMEHTA
7015. B stom BapmaHTe, Kacaromemcsi KOHQUTyparuu JIOmacT U UEHTPAJbHOTO 3JIEMEHTa,
JOMACTH TIO CYWIECTBY SIBIISIIOTCSI OECKOPIYCHBIMH B TOM CMBICJIE, YTO JIOMACTH HMEIOT
IUTACTUHYATYIO KOHCTPYKIHIO, a He OoJiee oObeMHoe Teno. Hamprumep, 10macTe B COOTBETCTBUU
C 3TUM BapHAHTOM BBIMOJIHEHHSI, MOXET OBITh BBIMIOJIHEHA U3 JIMCTOBOTO METaJlla WU IPyroro
MOJXOMAALIET0 TOHKOTO IIOCKOTO MaTepHala, JAOCTATOYHO IPOUYHOrO, UTOOBI BBIAEPIKUBATH
pa3NUYHBIE CUJIBI, TNPHJIOKEHHBIE MOTOKOM BOABI K CHCTEMe BO Bpems paborel Kaxnbii

nonacTHOH snemeHT 7020, 7022 okaH4YMBaETCsI OCTPBIM KOHYMKOM (Hampumep, 7053). Bo Bpems
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BpameHnss koHunku 7053 oOpasyror kpyroBoil myte 7060. B nmro00ff MOMEHT C TedeHuem
BPEMEHH JIONACTH OKAHYMBAIOTCS HA CBOMX KOHUYHMKax 7053 B TOYke, KOTOpas HaXOAUTCS BAOJIb
kpyrosoro nyta 7060 mnepemerueHus. Jlomactu B 3TOM BapUaHTE BBINOJHEHHUS BBIIOJIHEHBI
TaKUM 00pa3oM, 4TO KacaTesibHasl JINHUS Ha BepiunHe 7053 JomacTH Mo CyIIeCTBY COBMAAAET C
KacaTeJbHON JIMHUEH BJOJIb KPyroBol Tpaekropuu 7060 B TOUke, rae HaXoauTCsl KOHUUK 7053,

KonkpetHo nHa Pur.46 nokasaHa ofHa JIONACTh BAPUAHTA BBIIOJHEHUs, ONTUCAHHOIO CO
ccbulkoil Ha Pur.44 u 45. JlonacTu 5TOro BapuaHTa BBINOJIHEHUS B LIEJIOM MOKHO ONUCATh KaK
UMEIIIe TPU CMEXHBIE YaCTH W JB€ TOBEPXHOCTH. Tpu uactm (BHyTpeHHss dactb 7050,
LeHTpasnbHas yactb 7055 u HapykHast yacth 7060) 1 1Be MOBEPXHOCTHU (yIapHas MOBEPXHOCTh
UM HanopHas NnoBepxHOCTh 7070 M moabeMHas MOBEPXHOCTb WJIM HEHANOPHas MOBEPXHOCTH
7075) nokaszanbl Ha Pur.46. Buyrpensss yacts 7050 Haxomutcs OJMKe BCETO K LIEHTPATBHOMY
snemeHTy 7015 u npukperieHa k Hemy. LlentpanbHas yacts 7055 nonactu 7055 HaunHaeTcs Ha
KOHIIe BHyTpeHHed dactu 7050 um mmeerT KOH(QUIypaLWIO, aHAJIOTHYHYIO a3POJUHAMHYECKON
MOBEPXHOCTH, AJIs1 CO3/aHMsl HU3KOIO [AaBJICHMsI W, CJEAOBATENbHO, MOJBEMHBIX CHJI Ha
noabeMHOM mnosepxHoctu 7075 gpomactm 7020, Hapyxnas dacte 7060 HaunmHaeTcs Ha
IUCTAJBHOM KOHIIE LEHTpajbHOH dYacTh 7055, BBIXOOUT HAPYXKYy H30THYTBIM 00pa3soM H
OKaH4yuBaercs ocTpeiM koHIOM 7080. Hapysknas wacte 7060 OTiM4aercss TeM, 4TO €€ KOHeLl
7080 uMeeT OpHUEHTALMIO, OMHMCAHHYIO BbIIIE (T.€. MPH 3TOM KacaTejbHas JIMHHS Ha BEpIIMHE
JIONACTHU MO CYLIECTBY COBIAAAET C KAacaTeJbHOW JMHUEH K KPYrOBON TPAa€KTOPHUH JBUKEHUS
JIOTIACTH B TOUKE TepeceueHrst Mexxay KoHIoM 7080 yomacTi U KpyroBoi TpaekTopueii). bouio
OOHapy’Ke€HO, 4YTO TpPH BBIPAOOTKE BIEKTPOIHEPTHH Takas KOMOMHALMS XapaKTePHCTHK
JIOTIACTeN NaeT XOPOLINE Pe3yIbTaThL.

Bce eme co ccpuikoil Ha Dur. 44, 45 u 46, nonactHele 3aemMeHTsl 7020, 7022 MOryT, Kak
BAPUAHT, UMETb OAWH WJIH HECKOJBKO MEXAaHHU3MOB IMEpPEeNnyCKa TEeKydel Cpenpl, TaKUX Kak,
Harpumep, 3aciaoHku 7070, KOTOpPBIE MOTYT OTKPBIBATHCS U 3aKPBIBATHCS, YTOOBI 00ECIeunBaTh
MPOXOKICHUE TeKkyder cpennl uepes jonactu 7020, 7022 Ha onmpeAesneHHbIX 3Tanax BpalleHUs
JIONACTHBIX LEHTPAJIBHBIX 3JIEMEHTOB. Bpalienue jsonacTteil MOKHO Pa3sfeuTh HA [1BA LIUKIIA.
Jlonmactb HCTIBITHIBAET HA ceOe MepBbIil [UKJI, KOTOPBIH MbI OyZIeM Ha3bIBATh HAITIOPHBIM LIUKJIOM,
Koraa HaberaroImui OTOK BOABI BO3JEHCTBYET HEMOCPEACTBEHHO Ha YAAPHYIO CTOPOHY JIONACTH
(kaK OMHCaHO BBINIE CO CCHUIKOH Ha 3yeMeHT 92 Ha Pur.6); 3TOT LMKI TaKKe MOXKET OBbITh
OTIMCAaH KaK «KOrJa yAapHas MOBEPXHOCTb JIONMACTH MozBepraercs Hanopy». Korna maberarommii
MIOTOK BOABI OOJIbIIE HE BO3NEHCTBYET HETOCPEACTBEHHO HA YIAAPHYIO CTOPOHY Jiomactu (T.e.
JIONacTh OOJIbIE HE TOABEPTAETCS HAIIOPY ), JIOMACTh HAXOAUTCS BO BTOPOM LIMKJIE, KOTOPBIH MBI

OyneM Ha3bpIBaThb HEHATIOPHBIM MHUKJIOM. Korma JomacTe HAaXONWTCS B HAMOPHOM IIHKIIE,
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HaOerarmImuil MOTOK BOABI BBI3bIBAET 3aKpbITHE 3acioHOK 7070, TeM caMbIM co31aBasi IO
CYILLECTBY HENPEPBIBHYIO MOBEPXHOCTH JIOMACTH, HA KOTOPYIO MOKET BO3AENCTBOBATh Boja. Kak
TOJIbKO JIONACTh MEPEXOAUT B HEHAIOPHBIA LUK, 3aCJIOHKH OTKPBIBAIOTCS (WUJIH OIMYyCKAKTCS),
co3naBasi OOXOMHBIE MYTH AJIST BOZABI MEpE BpalleHUEM JIOMAcTH, YTOOBI Ta MpOTEKaja depes
JonacTh (B OTJIIMYHE OT TOrO, YTOOBI B MPOTUBHOM CJIy4ae OHA 3aXBaThIBAJIACH U MEpPEeMeIaach
nonacteto). Takum 00pa3oM, BO BpeMsl HEHANOPHOrO LIMKJA JIOMACTH UCHBITHIBAIOT MEHBIIEE
CONPOTUBJIEHHE BPAIMECHHUIO, TEM CaMbIM YCHUJIMBas BpAlleHUE LEHTPAIbHBIX 3JEMEHTOB C
FeHEPUPOBAHUEM SHEPIHUH.

Ha ®ur.47 nponuirocTpupoOBaHbl 3TaIbl CIOCO0a M3BJICUEHUS] SHEPTUU U3 TIOTOKA BOIBI
C HCIIOJIb30BAHMEM OIMCAHHBIX 371€Ch BAPHAHTOB BBIMOJIHEHUs] YCTPOHCTBAa. DTambl criocoda
MOTYT BBITIOJIHATECSI B JIIOOOM MPAKTHYECKOM IMOPSAKE, M WX HE CJIEOYeT OrpaHHYUBATh
MOPSNKOM, IIpPenjaraéMblM B WJUIIOCTPATHBHBIX BAPWAHTAX BBIMOJHEHUs, ONUCAHHBIX B
HacTosimeM JnokymeHnte. Ha ommom stane 1070 yCTpOWCTBO Ui W3BJIEYEHHUs 3HEPTHHU,
BBIMTOJIHEHHOE B COOTBETCTBHM C JIIOOBIM M3 ONUCAHHBIX 3/1€Ch BAPHAHTOB BBIOJHEHHS,
pasMeIaroT WM pa3BepThIBAIOT B TOJNIE BOAbL. Kak OMMUCaHO BbIIE, 3TO MOXKET OBITh
OOCTUTHYTO TyTEeM IPHBSI3bIBAHUS ammapatra K JHY NOJ TONIIed BOAbI (B Cly4ae IJIaBy4ero
YCTPOWCTBA) WJIM TMOIBEIINBAHUS YCTPOWCTBO C ONOPHOW KOHCTPYKUMH B OXHOH WM
HECKOJIbKUX TOUYKaX HaJ IOBEPXHOCTBIO BOABI (B CIydae YCTPOWCTBA, KOTOPOE XOTA Obl
YaCTUYHO HE SIBJSIETCS TUIAaBY4YHM). B moOoM ciyuae yCTpOWCTBO pacmoiararoT Tak, YTO YacTH
LEHTPAIbHOIO 3JIEMEHTA MOTPY>KEHBbI B BOAY, TaK YTO MPOTEKAOIIAs BOAA BbI3BIBAECT BpALECHUE
LEHTpaJIbHBIX 351eMeHToB. Ha npyrom stane 1072 ycrpoiicTBo paboTaer Tak, YTO MEXaHHYECKast
SHEPTHsl BPAICHUS EHTPAIbHBIX 3JIEMEHTOB YCTPOHCTBA MPpeodpa3yercs B AJIEKTPUIECTBO. ITO
MOJKET OBITh TOCTHTHYTO, HapuMep, Onarofapsi NCIOJIb30BAaHUIO T€HEPATOPOB, COOOIIAOLITIXCS
C BpAIAOLUIUMHCA LEHTPAIbHBIMHU 3JIEMEHTAMH JIMOO HAmNpsMylO, JIMOO depe3 pasiyHbIe
KOMIIOHEHTBI Tepeauyl MEXaHHMYeCKOW JHEpPruH, OObIMHO HW3BECTHBIE B HaHHOH oOjactu
TeXHUKH (Kak omucaHo Bbime). Ha npyrom stame 1074 creHepupoBaHHAs 3JIEKTpHUECKAs
SHEPTHsl TepenaeTcs IJIsl UCTIONb30BAHUS B 3alIUTBIBAHUH JIFOOOTO KOJHYECTBA 3JIEKTPHUECKUX
YCTPOWCTB W/WIM MOXKET OBITh HCHOJB30BaHA U CO3IAHUS WJIM JIOMOJHEHHUS OIHOW WIIH
HECKOJIBKUX JJIEKTPUYECKUX CETEH.

MHorue MonupuKalul ONMHCAHHBIX 371€Ch BAPHAHTOB BBITIOJHEHHUS, a TaKXkKe APYTHX
BAPHAHTOB BBIMOJIHEHUS] MOTYT OBITh OUEBUAHBI U CIELUAINCTA B JAHHOH 00JaCTH TEXHHKH,
MOJIB3YIOLIErOCsl MPEUMYIIeCTBAMU UEH, MPEACTABIECHHBIX B IPEAUIECTBYOIIEM ONUCAHUU U HA
COOTBETCTBYIOIUX ueprexax. Crenyer NOHUMATh, YTO JOObIE Takue MOIU(pUKALUN U

AOMOJIHUTCIIBHBIE  BAPHUAHTBI  BBIMMOJIHCHUA  OXBAaTbIBAOTCA 00beEMOM npeanojaracMoro
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I/1306peTeHI/I$I, KOTOPO€ HE NOJIZKHO OI'paHUYIUBATHCA KaKMM-JIHO0 M3 KOHKPETHBIX PAaCKPBIThIX

BAPHUAHTOB BbITIOJIHCHUS.



®OPMYVYJIA H30BPETEHUA

1. YcTpoiicTBO A U3BNEYEHMs SHEPTUN U3 NTOTOKA BOABI, COAEPIKALLEe:

LIEHTPAJIbHBIE 3JIEMEHTBI, KKAbIH W3 KOTOPBIX MOANEP:KUBAECTCA HAa NEPBOM KOHILE U
BTOPOM KOHLIE U BBINOJHEH C BO3MOKHOCTBIKO BPAILEHUs] BOKPYT MO CYLIECTBY BEPTUKAJIbHOU
ocH,

[0 MEHbLIEH Mepe OJUH JIONACTHOM 3JIEMEHT, OTXOISIUUNA OT KaXXAOrO M3 LEHTPAJIbHBIX
3JIEMEHTOB [JIs1 B3aUMOJEHCTBUA C IOTOKOM BOJAbI JUIsl CO3[IaHUs BPALIEHHUs LIEHTPAJIbHBIX
3JIEMEHTOB, U

O MeHbIIeH Mepe OJHO OCHOBHOE MPHUCIOCOOJEHUE Ui HAIMpaBlIeHHUsS TIOTOKA,
pPacnoJIOKEHHOE Ha IEPeIHEM KOHIE YCTPOWCTBA M MNPEAHA3HAYEHHOE [JIs1 HANpaBJICHUS
Halerarouiero moToka BOAbI B 33aHHYIO 00JIACTh BIOJb KKIOTO U3 YKa3aHHOTO MO MEHbLICH
Mepe OJHOTO JIOMACTHOIO 3JIEMEHTA,

IPUYEM LIEHTPAJIbHBIE 3JIEMEHTBHI PACIOJOKEHBI MM033aJ1 YKA3aHHOIO IO MEHbLIEH Mepe
OJTHOT'O OCHOBHOT'O TMPHUCIIOCOOJIEHHSI I HATIPABJICHUS IIOTOKA.

2. YcrpoticTBo 1o 1. 1, conepskalee JOMOJHUTENbHbBIE TIPUCITOCOOICHUS TSl HAITPABJICHHSI
IIOTOKA, PACIOJNIOKEHHBbIE ¢ O0EMX CTOPOH YCTPOMCTBA M MPENHA3HAYEHHBIE JUIs HAIpaBJICHUS
JOTIOJHUTENBHOTO MOTOKA BOABI K JIOMACTHBIM JJIEMEHTAM.

3. YcrpolictBo no m.1, B KOTOPOM YyKa3aHHBI 1O MEHbIIEH Mepe OJAUH JIONACTHOW
HJIEMEHT IO CYINECTBY SIBJISIETCSI OECKOPIYCHBIM M OKAHYMBAETCS KOHYUKOM, NMPUYEM KPUBH3HA
JIOTIACTU HAa €€ KOHYMKE IO CYLIeCTBY COBNAAAeT C KPUBM3HOW KPYTrOBOM TPAaeKTOPUH, IO
KOTOPOH IMPOXOAUT KOHYHUK IPU BPaLl€HUHU LEHTPAJIBHOIO 3JIEMEHTA.

4. YcrpoiictBo 1o 1.1, conepxkalnee ABa LEHTPAIbHBIX JIEMEHTA, IPUYEM NIPU BPALLEHUU
KQ)KJOr0 LIEHTPAJIBbHOIO 3JIEMEHTA €ro COOTBETCTBYIOLIME JIONACTH MPOXOMAT MO KPYrOBOU
TpaekTopuu ¢ paauycoM "R", mpu 5TOM LieHTpasibHbIE 3JIEMEHTbI OTCTOAT APYT OT APyra Tak, 4To
KpPyroBasi TPAae€KTOpHUs, MO KOTOPOM NPOXOIAT JIONACTH OAHOIO LEHTPAJIbHOIO 3JIEMEHTA, U
KpyroBass TPaeKTOpHUs, MO KOTOPOM MNPOXOAAT JIONACTH APYrOoro LEHTPAJIbHOIO 3JIEMEHTA,
paszaeneHnsl paccrosiHueM "X", mpuueM R < X <4R.

5. YcrpoiictBo mo m.1, B KOTOPOM YyKa3aHHOE IO MEHbIIEH Mepe OJHO OCHOBHOE
NPUCTIOCOOIEHUE JUTSI HATIPABJIEHHUS TIOTOKA SIBJSIETCS] TIOBOPOTHO PETYJIHPYEMbIM.

6. YcrpolcTBO MmO M1, B KOTOPOM YyKa3aHHOE IO MEHbIIEH Mepe OIHO OCHOBHOE
NPUCTIOCOOIEHNE TSI HATIPABJICHUS TIOTOKA UMEET MO CYILIECTBY V-00pa3Hblil MepBhIii KOHELI.

7. YCTpOHCTBO MmO I.l, B KOTOPOM YyKa3aHHOE IO MEHbIIEH Mepe OIHO OCHOBHOE

HpI/ICHOCO6J'IeHI/Ie AJis HalpaBJICHUS TIIOTOKa HUMECT BTOpOfI KOHEL, MONEpEeHYHOC CCUCHUC
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KOTOpPOro umeeT (HopMy, BBIOPAHHYIO U3 I'PYIIIbIL, COCTOSINEH U3 KBaaparTa, JUHUH, 1yTH, pomOa
U CTPEJNIKH.

8. VYcrpoiictBo mo m.1, B KOTOPOM YyKa3aHHO€ IO MeEHbLIEH Mepe OAHO OCHOBHOE
NpUCTIOCOOJIEHUE ISl HATIPABJICHUS TIOTOKA TAK)Ke COEPIKUT PEryJIsATOPBI AAaBJIEHUs Ui cOpoca
JABJICHUs, CO3JaBa€MOro 3a MEpPeIHUMM KOHLIOM VYKAa3aHHOTO IO MEHbLIEH Mepe OJHOro
OCHOBHOTO MPHUCTIOCOOIEHUSI.

9. VYcrpoiictBo mo 1.1, KOTOpoe CONEpPKUT IO MEHbLIEH Mepe OAUH KaHal IJis
o0ecreyeHns BO3SMOKHOCTH BBIXOZA KHIKOCTH M3 YCTPOHCTBA 3a MEPEIHUM MPUCTOCOOICHHEM
JUIsl HAIlpaBJIEHUS TIOTOKA.

10. YcrpoiicTBo 1o 1.1, comepxkaliee N0 MEHbLIEH MEPE YEThIpe LIEHTPAJIbHBIX 3JIEMEHTA,
KOTOPBIE PACIIONOKEHBI C 00Pa30BaHUEM 10 CYLIECTBY V-00pa3HON KOHUTYpaLuy.

11. VYcrpolicteoO nmo mn.l, AONOJIHUTENBHO COAEpKAlllee TIeHepaTop, COECAUHEHHBIA C
KQKIbIM M3 [EHTPAJIBHBIX 3JIEMEHTOB Ui OTOOpa OSHEPrHH, CO3[aBaeMOW B pe3yJbTaTe
BpALLEHUs] COOTBETCTBYIOILErO LIEHTPAJIbHOIO AJIEMEHTA.

12. YerpotictBo no .11, 1onoJHUTENBHO coneprKallee Mo MEHbLIENH Mepe OAHY IIaBYYYIO
KOHCTPYKLUIO AJIs NOJJep>KaHUsl TEHEPaTOPOB MO CYILIEeCTBY HaJ BOJOM.

13. Vcrpolicteo no 1.1, AONONHUTENBHO CcoOAeprkallee paMmy [Js TOAJAEp KaHUA
YCTPOHCTBA U CTAOMJIM3UPYIOIIME IUIACTHHBI, TNPHUKPEIUIEHHbIE K paMe, ISl MOAJep KaHUs
yCTpOICTBA B PSIMOM, BEPTUKAJIbHOM IOJIOKEHUU 110 OTHOLIEHUIO K IIOTOKY BOZBI.

14. VYcrpoiictBo mo m.11, DOMONHUTENBHO COAEpIKAIlee 3aJHIO CTAOMIM3UPYIOLIYEO
IUIACTUHY, MPUKPEIUICHHYIO K pame, IpuyueM CTaOMIM3HPYIOINas IUIACTHHA MMEET IO CYIIEeCTBY
IUIOCKYIO JIOTIACTHYIO YacTh Ui YMEHbIIEHUS HEeXeNaTeJbHOrO PBhICKAHUS YCTPOMHCTBA U
MO /Iep KaHMsI OJIArONPUSTHON OPUEHTALIMH YCTPOICTBA IO OTHOLIEHHIO K TOTOKY BOJBL.

15. Ycrpoiicteo no m.10, mOMONMHUTENBHO coaepkamiee OAamHIO B (OpME YCEUEHHOTO
KOHyCa, TIPUKPEIUICHHYIO K paMe€ M HAIPaBJICHHYIO BBEPX OT Hee Ui OOJIErdeHHs JOCTyNa K
reHepaTopaMm.

16. YcrpoiictBO mo m.2, B KOTOPOM IO MEHbLIEH Mepe ONHO M3 JOMOJHUTENIbHBIX
NPUCTIOCOOIEHUH [T HAPABJICHHUS TIOTOKA BBIMIOJIHEHO MTOBOPOTHO PETYJINPYEMBIM.

17. VYcrpolictBo nmo mn.l, B KOTOPOM YKa3aHHO€ IO MEHbIIEH Mepe OJHO OCHOBHOE
NPUCTIOCOOJIEHUE ISl HANIPABJICHUS TIOTOKA BBIMTOJHEHO MOBOPOTHO PETYJIHPYEMbIM BOKPYT OCH
BpAaLLEHUsI.

18. YcrpolictBo no m.3, B KOTOPOM YKa3aHHBIM IO MEHbIIEHM Mepe OAWH JIONAaCTHON
3JIEMEHT BpAILAeTCsl B HAOPHOM M HEHAMOPHOM LUKJAX, NPUYEM JIOMACTb COMAEPXKUT IO

MEHbIIIEH MEpE OAUH l'[pOTOLIHbII‘/'I MCXaHU3M U1 CHHUXKCHUA HaBJICHUA, MNPUIIOKEHHOI'O K



JIOTIACTHOMY 3JIEMEHTY BO BPEMsI BPALlEHUs] B HEHAIIOPHOM LIUKJIE.

19. Jlomacte nnsi WCHOJB30BAaHUS C JHEPrOreHEPUPYIOLIEH TypOWHOW, HUMEroIIen
LEHTPAJIbHBIA BPALLAIOIIUNCA 3JIEMEHT, MPUYEM JIONACTh MMEET HAMOPHYI IOBEPXHOCTb U
MOABEMHYIO [TOBEPXHOCTD, IIPU 3TOM JIONACTh COAEPIKUT:

BHYTPEHHIOIO YaCTb, PACIOJIOKEHHYIO PSIZIOM C LIEHTPaAJIbHBIM BPALLAIOIIUMCS SJIEMEHTOM,

LIEHTPAJIbHYIO YaCTh, HAUMHAIOLIYIOCS OT JUCTAJIbHOIO KOHLIA BHYTPEHHEH 4acTu, U

Hapy>KHYH0 YacTh, HAYMHAIOLIYIOCS OT AUCTAJbHOIO KOHIIA LEHTPAIbHOW YacTU U
OKaHYMBAOILYOCs OCTPBIM KOHUHUKOM,

IpUYEeM LEHTPaJbHAs YacTb UCKPUBIEHA [Js CO3JaHUs IOAbEMAa B CTOPOHY,
MIPOTUBOIOJIOKHYIO HAITIOPHOU CTOPOHE JIONACTH,

IIpUYEeM KPUBHU3HA HAPYKHOM YaCTH HA KOHYMKE IO CYLIECTBY COOTBETCTBYET KPUBU3HE
KPYrOBOH TpPAaeKTOPUH, IO KOTOPOW MNPOXOAUT KOHYMK JIOMACTH BO BPEeMsl BPALLEHHUS
LIEHTPAJIBHOTO BPALIAKOIIErocs 3JIEMEHTA.

20. Crioco0 u3BIEYEHUS SHEPTUHU U3 ITOTOKA BOJbI, BKIIFOYAIOIIHNN CIEAYIOIINE STAIbL.

pa3MelleHrne B BOAHOM Macce yCTPOMCTBA, COAEPIKALIEro:

LEHTPAJIbHBIE 3JIEMEHTBI, KAKIBIA U3 KOTOPBIX MOAACPKUBAETCS HA NEPBOM KOHLE
U BTOPOM KOHLE U BBINOJIHEH C BO3MOXHOCTBIO BpallleHUs] BOKPYI IO CYLIECTBY
BEPTUKAJIbHOU OCH,

II0 MEHbLIEH Mepe OIMUH JIONMACTHOM D3JIEMEHT, OTXOMALIUNA OT KaXKAOro u3s
LIEHTPaJIbHBIX 3JIEMEHTOB U MPEIHA3HAYEHHbIN I B3aUMOAECUCTBHA C TIOTOKOM BOIBI AJIs
obecrieyeHus: BpaLleHHs LIEHTPAJIbHBIX SJIEMEHTOB,

MO MEHbIIeH Mepe OJHO OCHOBHOE MPHCIOCOOJEHME IJisi HAIMpPaBICHUs IMOTOKA,
pPacnoyIOXKEHHOE Ha IMEpPeNHEeM KOHIIE YCTPOMCTBA M NMPEAHA3HAYEHHOE IUIsl HAIlpaBJEHUs
Haleraromero MnoToka BOABI B 3aJaHHYI0 O0JACTh BIOJb KAKIAOTO M3 YKA3aHHOTO IO
MEHBIIEN MEPe OAHOTO JIOMACTHOI'O 3JIEMEHTA,

IIPUYEM LEHTPAJIBHBIE 3JIE€MEHTBI PACIOJIOKEHBI 03311 YKa3aHHOIO MO MEHbLIEH
Mepe OHOTO OCHOBHOTO MPHCIIOCOOISHUS AJIs1 HAIIPABIIEHHSI TIOTOKA,

NIPUBEACHHUE B ACWCTBUE YCTPONCTBA AJI U3BJICUYCHUS SHEPTUU U3 TOTOKA BOABI U

nepeaavy sHEPruu AJid 3alnuTbIBaHUSA SJICKTPUICCKOTO YCTpOfICTBa.
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