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Ky (10), BOKpyr KOTOpO# MOXET OBITh yCTaHOBJICHA
BHEIIHsS onanxyoka (9) A H3roTaBIrBaeMOro MOIY-
751 momenieHus (8). YcTaHOBKa BKITIOUAET a) MPSMO-
YTOJBHBIIN ro0BHOU 3mmeMeHT (11), KOTopbIi cocTOouT
U3 MEPBbBIX IUIOCKKUX 371eMeHTOB (1) ¥ BTOPBIX MIIOCKUX
aneMeHToB (2), b) 6okoBbIe ameMenTs (12, 13, 14, 15),
KOTOPBIE COCTOAT U3 TPETHUX IIIOCKUX AIEMEHTOB (3)
Y YETBEPTHIX MIOCKUX 3JIEMEHTOB (4) 1 CMOHTHpPOBa-
HBI IEPIICHINKYIISIPHO TOJIOBHOMY 3J1eMeHTy (11) B ero

KpaeBBIX YaCTAX, IPHYEM, [0 MEHBIIIEH Mepe, TPEThH
TUTOCKHE AIIEMEHTH (3) MiTH 4eTBEpThIE TUIOCKUE die-
MEHTHI (4) comepar yrioBbie yaacTku (17) 60KOBBIX
anemenToB (12, 13, 14, 15), ¢) mepBble TIOCKHE die-
MeHTHI (1) MOTYT OBITH OMYIIEHBI TIOA BTOPEIEC TLIOC-
KHe 2eMeHThl (2) ronoBHOTO 31eMenTta (11) u Mo-
T'YT OBITh CMEIICHBI OTHOCHUTENBHO OPYT ApyTa, a I1o-
CJIe ITOTO BTOPBIE TUTOCKHUE AIIEMEHTHI (2) MOTYT OBITH
CABHHYTHI BMECTE, TaK YTO MPSIMOYTONBHAS TUIOIMIAIb
ronoBHOTO MeMenTa (11) ymensmaercs, u d) TpeTsu
TUTOCKHE 3IIEMEHTHI (3) U 9eTBEePTHIE TTOCKHE 3IIeMEH-
THI (4) 60KOBEIX AnemenToB (12, 13, 14, 15), xoTopsie
PAacIIONIOKEHBI IEPIICHANKYIISPHO TOJIOBHOMY JI€MEH-
Ty (11), MOTYT Temeps OBITH TOCIIEIOBATEIFHO CIIBH-
HYTHl B HalpaBJI€HUM LEHTPAIbHONW NPOJOJIBLHON OCH
(16) romoHOTO HremenTa (11) uwm eHTpanTsHON oma-
my6xu (10).
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YCTAHOBKA U CITIOCOB U3I'OTOBJIEHUA MOHOJUTHOI'O MO YIS
INOMEIIEHUSA, UMEIOIIEI'O TPH BOKOBbBIX QJIEMEHTA U QJIEMEHT ITOJIA
N/NJIA SJJEMEHT ITOTOJKA U MOAYJIb HIOMEHIEHHUA 9TOI'O TUITIA

0012CTh TEXHUKH

Hacrosimee 1/1306peTeHHe OTHOCHUTCA K YCTAHOBKE 1 CHOCO6y H3TOTOBJICHUA MOHOJIUTHOT'O MOAYJIA
MOMEIICHUSA, COOACPKALIECTO TPU OOKOBBIX JJICMCHTA, a4 TAKXKE 3JICMCHT OCHOBaHUA W/WITHA DJIEMEHT

ITOTOJIKA. HOHOHHI/ITGHBHO, I/1306peTeHI/Ie OTHOCHUTCA K TAKOMY MOIOYJIFO ITOMEIICHUA.

IlpeamecTBYIOIHI VPOBEHbL TEXHUKH

DE 10 2008 045 394 A1 omuchiBaeT U3roTaBIMBAEMbIH 3aBOICKUM CIIOCOOOM B TIPOMBIIILIEHHBIX
Macmradax MOIYJb TMOMELICHHs U 3aHUs] MOAYJIbHONW KOHCTPYKLHMH. YIOMSIHYTHIH MOIYJb
MOMEILECHNs] UMEET, IO MEHbIIEH Mepe, ABE NMPUMBIKAIOUINE OAHA K APYrOW CTEHBbI U JJIEMEHT
OCHOBAaHHMS, COENMHEHHBII C HUMH. B ciydae Takux Momyned NOMEIeHHH HeoOXOAUMO
U3TOTABJIMBATh KAXKAYI0 CTEHY W 3JIEMEHT OCHOBAHUs IO OTHAEJIBbHOCTH MU 3aT€M COCOUHATH UX
BMECTE.

Kpome Toro, EP 1 207 238 A2 onwuchiBa€T H3rOTaBIMBAEMbIH 3aBOJCKUM CIIOCOOOM
TPaAHCIIOPTAOENbHBIH MOYJIb TOMEIIEHUs], COCTOSALINH U3 TUIUTHI OCHOBAHHSI, TOTOJIOYHON TUTUTHI
1 OOKOBBIX CTEeH, OOBEIMHEHHBIX B MOHOJHMTHYIO COOpKY. BMecTe ¢ Tem, 5TH MHAWBUIYyaIbHbIE
OOKOBBIE CTEHBI, TUIUTA OCHOBAHUS M TOTOJIOYHAS TUIUTA W3rOTABJIMBAIOTCS MO OTAEIBHOCTU U
COENIMHSIOTCS BMECTE, HAIIPUMEp, IIOCPENCTBOM I1a30B U IPYKUH, POPMHPYs MOIYIIb TOMEIEHHS.
J1J1s1 I3TOTOBJICHHUS YIIOMSTHYThIX OOKOBBIX CT€H, TUTUT OCHOBAHHSI M MOTOJIOUHBIX TUTHT TPEOYIOTCS
pa3INYHbIE YCTPOUCTBA, C TEM YTOOBI MX B KOHEYHOM CYETE MOKHO OBLIIO COSAMHHUTH BMECTE IS
(bOpMHPOBaHUST COOTBETCTBYIOIIETO MOIYJISI TOMEIIEHUSI.

AHaJOrMuHbIII MOAYNb MOMelleHus] u3BecTeH u3 nokymeHta DE 103 26 777 Al. Cuavana
W3TOTABJIMBAETCS IJIMTA OCHOBAHMS, HA KOTOPOHM MOHTUPYETCS U K KOTOPOW MOACOEIUHSETCS
MOHOJIUTHBIN MOJIBIA KOPITYC, COAEPKALIUIN CTEHBI, U YCTAHABINBAETCS IOTOJIOK U COEANHSIETCS C
HUMHU.

US 4,614,326 onuchIBaeT yCTAHOBKY U CIIOCOO M3TOTOBJIEHHUSI MOHOJIMTHOTO O€TOHHOTO 3JIEMEHTA,
cozieprKaIiero Tpu OOKOBBIX 3JIEMEHTA, a TAKXKE HIIEMEHT OCHOBAHMS U 3JIEMEHT IOTONKA. B 3TOM
JOKYMEHTE YCTaHOBKA JUIsl U3TOTOBJIEHUSI MOMYJIsl IOMELIEHUS BBIIIOJHEHA B BUAE LEHTPAaIbHOU
KyOOBHAHON oOmanmyOKH, BOKPYT KOTOPOM MOXKeT OBbITb COOpY)K€Ha Hapy)KHas omaiyoxa.

IlenTpanpHas onamyOKa COCTOUT M3 TOJIOBHOTO 3JIEMEHTA M YEThIPEX OOKOBBIX 3JIEMEHTOB,
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PACIIONIOKEHHBIX MEPIIEHANKYIISIPHO IPYyT APYyTy. BokoBbIe 371€MEeHTBI (POPMUPYIOTCS U3 TUIOCKUX
3JIEMEHTOB, KOTOpBbIE€ MOIYT IOCJIEAOBATENIbHO MEPEMELIaTbCsl B HANpPAaBICHUM LEHTPATbHOMN
IPOJIOJIBHOM OCH LIEHTPaJbHON onanyOku. JIONMOJIHUTENBHO, MIOCKUE 3JIEMEHTHI (POPMHUPYIOTCS
TakuM 00pa3oM, YTO TOJIOBHOH O3JIEMEHT BO BpEMsl CBOEr0 IEPEeMELICHUS] OMyINeH 01
BO3E€MCTBUEM CHUJIbI TSDKECTU B HAIIPABJICHUH LICHTPAJIBbHOMN IPOAOJIBHON OCH, B TO BPEMsI KaK OH
MOIHAT OT LIEHTPAJbHOM MPONOJBHOM OCH BO BpeMsl NEpeMeLIeHHUs IJIOCKUX 3JEMEHTOB.
ITpobnema 3mech 3aKiIO¥aeTCs B TOM, YTO, IOCHE 3aIONHEHUS YCTAHOBKM OETOHOM M €ro
OTBECPKACHUA, TOJIOBHOU DJIEMEHT MPpUIIUIACT K OTBEPACBLIEMY 6eTOHy N HE OIMyCKacTCA 110
LIEHTPAJIbHOW MPOAOJIbHOW OCH LIEHTPAJIBbHOW OnayyOKH, HECMOTpPS Ha MEPEeMEIIeHHE TUIOCKHX
snemeHTOB. IlosTOMY, Npu moCienyromeil MONbITKE OTAENUTHh TOJIOBHOW 3JIEeMEHT OT OeToHa
CYIIECTBYET PHUCK TOTO, YTO H3TOTOBJICHHBIH OETOHHBIN 3yeMeHT OyneT HenpeIHaMEPEHHO
MOBPEXKIEH CPa3y JKe MOCJE €r0 U3TOTOBIEHUS.

Takast xe mpobnema NpuUIMMAHUS OTBEPAEBIIETO OETOHA K TOJIOBHOMY OJJIEMEHTY IIOCHE
OTBep:kKIeHUs] OETOHA B YCTAaHOBKE CYLIECTBYeT M IPU HCIIOJIB30BAHHM CHOCO0A H3TOTOBJIECHUS

MOHOJIMTHBIX 3JIEMEHTOB noMereHuil B coorsercTeuu ¢ DE 28 45 106 Al.

CyIIHOCTH M300peTeHHs

3agadeil HaCTOSILIETO M300pETEH s SBJIAETCA CO3AaHUE YCTAHOBKU M CIOCO0A M3TOTOBJICHUS U3
OZIHOM 3arOoTOBKH MOZAYJIsl IIOMEIIEHHs, COePKaIlero Tpu OOKOBBIX JIEMEHTA, a TAK)KE 3JIEMEHT
OCHOBAaHUS W/WIM BJIEMEHT IMOTONKA. JIOMOMHUTENbHO, 3afaueil HACTOSINEero W300peTeHus
ABJIAETCS CO3/JaHUE TAKOTO MOHOJIUTHOTO MOYJIsl TOMELEHUSI.
Uro KacaeTcs yCTaHOBKH, 3Ta 33/1a4a PELIAeTCs 38 CYET TOTO, YTO yCTAHOBKA MMEET BCE MPU3HAKH,
ykaszaHHble B 1. 1 opmynsl n3obperenns. Uto kacaercs crniocoba, yka3aHHas 3a7a4a PEIaeTcs C
NIOMOIIBIO CHIOc0o0a, MMEIOLIEr0 BCE MPH3HAKH, yKa3aHHble B M. 9 (opMysbl H300peTeHHs.
HpeI[HOLITI/ITe.HbeIe BapHUAHTBI OCYIIECTBIICHUS HACTOALIETO 1/1306peTeH1/1$1 OIMINCAaHbI B 3aBUCHUMBIX
IYHKTax.
YcTraHOBKAa B COOTBETCTBUH C M300PETEHHEM JUII W3TOTOBJICHUS M3 OJHOM 3aroTOBKH MOAYJIS
MIOMEIIEHHs] CONEPXKUT TPH OOKOBBIX 3JIEMEHTA, & TAKXKE 3JIEMEHT OCHOBAHUS W/HIIH 3JEMEHT
NOTOJIKA, IPUYEM YCTaHOBKA (POPMUpPYETCs Kak 1mojiast onagyoka B BUAE Kparepa, BOKPYT KOTOPOH
MOJKET OBITh COOPY:KEeHa Hapy)KHasi onajyOka IJisi M3TOTOBJICHHUsSI MOMYJIsl TIOMEIIECHUsSI, H UMEET
CENYIOLINE IPU3HAKY:

a) IIpsiMOyroJbHBIN TONIOBHOH 3JIEMEHT, COCTOALIMHI M3 MEPBOTO IUIOCKOTO 3JIEMEHTa U

BTOPOTIO IIJIOCKOI'O 3JICMCHTA,



b) OOKOBBIE »3JIEMEHTBI, KOTOpPbIE PACIIOJIOKEHBl MNEPIEHIUKYIAPHO K TOJIOBHOMY
3JIEMEHTY B €ro KPaeBbIX y4acTKaX, U COCTOST U3 TPETHEro IUIOCKOro 3JIEMEHTa U
YETBEPTOrO IUIOCKOTrO 3JIEMEHTA, NMPUYEM IO MEHBIIEH Mepe TPETUN WU YE€TBEPThIN
IUIOCKHE 3JIEMEHTBI UMEIOT YIJIOBbIE YYaCTKH OOKOBBIX 3JIEMEHTOB;

C) TepBble IUIOCKUE JIEMEHTBI MOTYT ObITh OMYIIEHB! HIKE BTOPBIX IJIOCKUX 3JIEMEHTOB
TOJIOBHOTO 3JIEMEHTA M MOTYT IEPEMEINAThCsl APYr OTHOCUTENBHO Apyra U 3aTeM
BTOpBIE TUIOCKHE 3JIEMEHThI MOTYT OBITh CABHHYTHI BMECTE TaKUM OOpa3oM, 4TOOBI
YMEHBUIUTD NPSIMOYTOJIBHYIO IUIOIIAAb FOJIOBHOTO 3JIEMEHTA, U

d) pacronoXeHHbIe MEPIEHIUKYJISPHO K TOJOBHOMY 3JIEMEHTY TPETHH M YETBEPTHIH
TUIOCKHE 3JIEMEHTbI OOKOBBIX 3JIEMEHTOB MOTYT IOCJIEOBATENIbHO MEPEMEINaThCs B
HaIpPaBJIEHUH LEHTPAJBHON MPOAOIBHON OCH FOJIOBHOTO 3JIEMEHTA WJIM LIEHTPAJIbHOU

onaxyOKu.

B Hacrosiimem n300peTeHun MpeasioxKeHa LHeHTpalbHast onajayOka, BOKPYT KOTOPOH MOXKeT ObITh
COOpY>KeHa Hapy:KHas onajayoKa, mpudeM MeKIy [eHTPaIbHON onayOKoi U BHEITHEH onaryOKoi
MOXET OBITh MOMEIIeHa MEeTAJJIMYecKas apMarypa, B YaCTHOCTH, CTajbHas apMarypa, TaKuM
oOpa3oM, YTOOBI 3aTBeplEBAIOIIMN KOMIIOHEHT MOXKHO OBLIO NOMECTUTh MEXIY BHEIIHEH
onajlyOkol M LEHTPaJIbHOM onanyOkol s (OpMUPOBAHUS MOHOJUTHOTO MOXYJISI TIOMELIEHUs
ME3Kly BHEIIHEH OnayOKOi U eHTPaIbHON OnaayOKOH.

Hcnone3oBanne OeToHa B KauecTBE 3aTBEPAEBAIOIIETO KOMIIOHEHTa JOKAa3ajo CBOKO
3¢ PEKTUBHOCTb, OCOOSHHO MPU U3TOTOBJIEHUH rapaked, Tak YTO YCTAHOBKA B COOTBETCTBHH C
nu300peTeHNeM BIIOJHE MOXKET OBITh MCIOJIB30BaHA IS U3TOTOBJIEHHSI MOHOJIUTHOTO T'apaskHOTO
MOAyYJsl B KaueCTBe MOAYJs IOMELIEHHUs, KOTOpOE€ Y€ HMeeT IMOTOJOYHYIO IUIUTY, IUIUTY
OCHOBaHMsI U Tpu OOKOBBIE CT€HBL. Bopora rapaxka MOTyT OBITh YCTaHOBJIEHBI MO3JHEE B
OTKPBITOM IpoeMe rapakHoro moayuns. IIpu 5ToM Tak)ke MOXKHO H3rOTaBIMBaTh TaKUe MOAYJIH
MIOMEIIEHHUH TOJBKO C TpeMsi OOKOBBIMU CTE€HAMH M IJIMTOW OCHOBAHHUSI MJIA MOTOJIOUHON TUIUTOH,
TaK 4YTO OHU MOTYT YCTAHaBJIUBAaTbCs OAMH Ha JAPYIO, MPU 3TOM IMOTOJOYHAS IUIMTA HUKHErO
MOZYJsl MOMELIEHUs] CIY>KUT IUINTOM OCHOBaHUs BEPXHErO MOAYJS MOMELIeHMsI, WU IUINTa
OCHOBAHHUSl BEPXHErO0 MONYyJs MOMELIEHUs] CJY>KUT IOTOJOYHON IUIMTOM HMKHEro MOAYJs
MOMELIEHUSI.

Kak Tonpko OTBep)kmaemblii KOMIIOHEHT, B YAaCTHOCTH O€TOH, MEXAy BHEINHeH omnanyOkod u

LIEHTPAJIbHON OnanyOKo 3aTBep/el, BHEIIH: onailyOka MOXKET ObITh yaajeHa.
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OcHoBHast pobieMa, KOTopast jajiee CYLIeCTBYET U PEeIaeTcss B COOTBETCTBUH C H300pETEHHEM,
COCTOMUT B TOM, 4YTO HEOOXOIMMO VIAJIUTh LEHTPAJbHYIO OmajlyOky wu3 KyOOBHIHOTO
3aTBepAeBIIEro Monyis nomenieHus. CHavyana nepBble INIOCKUE JIEMEHTBI TOJIOBHOTO 3JIEMEHTA
LIEHTPAJbHOW OMajyOKH MEepeMeINatoTCs MOJ BTOPBIE IUIOCKHE HJIEMEHTBI TOJIOBHOTO 3JIEMEHTA
LIEHTPAJIbHON OMajlyOKH, a 3aTeM - OTHOCHTEJIbHO APYT Ipyra TAKUM 00pa3oM, YTO OHH IBUTAFOTCS
B OT Kpasi TOJIOBHOTO 3JIEMEHTa LIEHTpPaJbHON omanyOku k ero ueHtpy. Ilocme 3toro Bropbie
TUIOCKUE 3JIEMEHTBI TOJIOBHOTO 3JIEMEHTA LIEHTPAJIbHON OnajiyOKd MOTYT TakXKe MepeMeInarbCs
OTHOCHTEJIbHO JIPYT JIPyTa, TaK YTO MPSMOYTOIbHAS TUIOLIAAb TOJIOBHOTO JIEMEHTA YMEHBLIACTCS.
B sTOM cocTOSHUM OOKOBBIE 3JIEMEHTHI LEHTPAJIBHOW OMadyOKH, COCTOSILINE W3 TPEThUX M
YEeTBEPTHIX IUIOCKHX 3JEMEHTOB, OOJbIE HE PACHOJIOKEHBI B KPAGBBIX yYACTKaX TOJIOBHOTO
3JIEMEHTA, TIOCKOJIbKY BTOPBIE IUJIOCKHE 3JIEMEHTHl TENepb CMEINEeHbl BHYTPb, TaK YTOOBI
YMEHBIINTh MPSIMOYTOJBHYIO IUIOLIAb TOJIOBHOTO 3JieMeHTa. lIpu 3TOM, Temepb CyIecTBYeT
3a30p Mekay OOKOBBIMH 3JIEMEHTAMH LIEHTPAJIBbHOH OMajayOKH M €€ TOJIOBHBIM 3JIEMEHTOM C
YMEHBIIEHHOW MPSIMOYTOJIbHON TUIOMIAAbI0. DTOT 3a30p JAeT BO3MOXKHOCTH ITOCIIEAOBATEIBHO
NEPEMECTUTh TPETbH M YETBEPThIE IUIOCKHE 3JIEMEHTbI OOKOBBIX 3JIEMEHTOB B HAIPABICHUHU
LEHTPAJILHOW MPOJOIBHON OCH TOJIOBHOTO 3JIEMEHTa LEHTpasibHON omanyOku. Torma 3as3op
Oonblie He CYIIECTBYET MeKAY OOKOBBIMH 3JIEMEHTAMU U TOJIOBHBIM 3JIEMEHTOM LIEHTPAJIBHOM
onajxyOKH, HO UMeeTCss MeXIy OOKOBBIMH 3JIEMEHTAMM LIEHTPAJbHOM OmasyOKu M OOKOBBIMH
3JIEMEHTAMHU WJIU 3JIEMEHTOM OCHOBAHMS W/WJIN 3JIEMEHTOM IOTOJIKA U3rOTAaBINBAEMOI0 MOAYJIS
nomelneHus. ITockonmpky mepBble W BTOpPbIE IUIOCKHE 3JIEMEHTHI TOJOBHOTO 3JIEMEHTAa YiKe
CIIBUHYTBI, TOJIOBHOH 3JIEMEHT BCE €lle MPUMbIKAET K MOAYJIIO TIOMEINEHHs, HO YK€ OTCOeTUHEH
OT HEro. B sTOM cocTOsiHMM LeHTpajibHas omnajdyOka Oojblie He MNPHCOSTUHEHA K
U3TOTOBJIEHHOMY MOZYJIO MOMELICHUs, CIEIOBATEeIbHO LEHTPAIBHYIO OMajyOKy MOXHO JIETKO
U3BJIEYb U3 U3TOTOBJIEHHOTO MOIYJISI TOMEIIECHHUSI.
Criocob B COOTBETCTBHH C U300PETEHNEM /ISl U3TOTOBJICHUS] MOHOJMTHOTO MOIYJISI TIOMELICHUS,
BKJIFOUAIOIIErO TPU OOKOBBIX 3JIEMEHTA, a TAKXKE 3JIEMEHT OCHOBAHMS W/WIIM 3JIEMEHT IOTOJIKA,
BKJIFOUAET CIIEAYIOLINE CTaNU!
a) MOHTaX KyOOBHUIHOH U MOJIOH LIEHTPAIbHOW ONaNyOKH B BEPTUKAIBHOM TOJOKEHHH,
I7ie MPSIMOYTOJIbHBINA TOJIOBHOHM 3JIEMEHT 0OpasyeT BEPXHIOK I'PAaHULY LEHTPAaJbHOU
onajxyOKH, B KPaeBbIX Y4aCTKaX KOTOPOH PaCIoJiararoTcst OOKOBBIE SJIEMEHTHI,
b) MoHTax BHeIIHel omaayOKu BOKPYT KyOOBHIHOW M MOJIONW LEHTPAJBHOMN OonanyOKu ¢
o0pa3oBaHHEM MMPOMEKYTOYHOIO MPOCTPAHCTBA MEXKAY BHEIIHEH OmnanyOkod u

LIEHTPAJIbHON OmayOKOH,



C) 3arloJHEHHE MPOMEKYTOYHOTO MPOCTPAHCTBA OTBEPIKIAEMbIM KOMIIOHEHTOM,

d) oTBepKAeHHE KOMIIOHEHTA,

€) yhaleHHue BHEIIHeH onanyOKu,

f) onyckaHue MepBBIX MIOCKUX 3JIEMEHTOB MO BTOPbIE MJIOCKHE 3JIEMEHThI TOJIOBHOTO
SJIEMEHTa U CMEINEeHHE MEePBBbIX IJIOCKHX BJIEMEHTOB OTHOCHUTEJIbHO NPyr Ipyra B
HarpaBJIeHUH [IEHTPA FOJIOBHOIO AJIEMEHTA U MPOTAIKUBAHIE BMECTE BTOPBIX MIOCKUX
3JIEMEHTOB, YTOOBI YMEHBIIUTh MPSMOYTOJBbHYIO TUIOIIA(b TOJIOBHOTO 3JIEMEHTA,

g) CMelleHHe TPEeThbHUX W YETBEPThIX IJIOCKHUX  3JIEMEHTOB, YCTaHOBJIEHHBIX
MEPIEHANKYIISIPHO TOJIOBHOMY 3JIEMEHTY, B HAIPABJIEHUU LIEHTPAJbHON MPOAOIBHOMN
OCH TOJIOBHOTO 3JIEMEHTA HJIH LIEHTPAJIBbHON OnanyOKu, U

h) wu3BIEUeHHE LEHTPATBLHON OMaNyOKH W3 TOTOBOTO MOAYJS MOMEMIEHHS] ¢ TOMOIIBIO
NePEMELIAOIIEro yCTPONUCTBA.

C moMoOIpI0 YCTAaHOBKH M CIOCO0a B COOTBETCTBHM C H300pPETEHHEM Temepb BO3MOXKHO
W3rOTABJIMBATH MOHOJIUTHBIE MOAYJIM TIOMEIICHH, B YACTHOCTH MOHOJIUTHBIE MOIYJIN Trapakei,
KOTOpbIE OCTaeTCsi CHAOAUTH TOJBKO COOTBETCTBYIOIIMMHU TapaKHbIMH BOpOoTaMmu. Bojbine HeT
HEOOXOAMMOCTH COIUHSITh HHIUBUAYATbHBIE OOKOBBIE CTEHbI MJIH COENUHSATD TUTUTHI OCHOBAHHSI
U TIOTOJIKA MOOJAMHOYKE K OOKOBBIM CTE€HAM, MOCKOJIbKY OHH YK€ COEIHMHEHbI IPYTr C APYroM B
MOHOJIUT C HCIOJb30BAaHMEM YCTAaHOBKH B COOTBETCTBUH C H300peTeHHMeM U crocoba B
COOTBETCTBHH C U300pETEHUEM.

Ucnonp3ysi cnocod HACTOSALIEr0 M300PETeHHUs, MOXKHO YCTAHOBHUTb MOHTHPYEMbIE 3JIEMEHTBI,
TaKMe KaK DJIEKTPUUECKas MPOBOMKA, JMHUM BOXOMPOBONA M KAHAJIU3ALUH, TPYObl CHCTEMbI
OTOIUIEHUS] M CAHTEXHHUKA, MIPOEMBI JJI1 OKOH U ABEpel, MycThie TPYyObl U TOMy MOMOOHOE, Ha
LEHTPAJIbHOW OmaNyOKke IO MOHTa)ka HapyXKHOW onanyOku. DTo obecreduBaeT ocoboe
MIPEUMYIIEeCTBO, COCTOSIIEE B TOM, YTO TaKH€ MOHTHPYEMbIE JSJIEMEHTBHI OOJIbIlE HE HYKHO
yCTaHABIMBAaTh HAa MONyJIe IOMELICHUs Ha Oojiee MO3IHEM 3Tane, 4To OOBIYHO BemeT K
MIOBPEXKICHUIO OTNIETBHBIX CTE€H W/WIIH TJTUT OCHOBAHUS M MOTOJTKA.

B wuwactHOCTHM, KOrma B KadyeCTBe OTBEPKIAEMOrO KOMIIOHEHTA HCIOJIB3YeTCs OeTOH,
MPEINOYTHTENIFHO YCTAaHABIUBATE apMaTypy Ha LEHTPATbHOHN OonajayOKe 1O MOHTa)ka BHEITHEH
omanyOkn. B kadecTBe Takoil apmarypel, B Cilydae HCIHONB30BAaHHS OETOHA B KauyecTBe
OTBEP>KIaEMOTr0 KOMITOHEHTA, OOBIYHO PEKOMEHAYETCS HCIIONIb30BATh METAIUI, B YACTHOCTH, CTAJIb.
B cooTBeTCTBHM C TEPBBIM MPEANOYTUTENILHBIM BapHAHTOM H300pPETEHHUs, BHYTPU MOJIOM
LIEHTPAJIbHONW OnajJyOKH UMeeTcsl MepeMeLIarolee YCTPONCTBO, C MOMOIIBI0 KOTOPOrO MOXHO

nepeaBurarb IIJIOCKHUE JSJICMCEHTHL Bo3moxkHO J1erko MOHTHUPOBATh TaKO€ MNECPEMECIIAIOIICE
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YCTPOWCTBO Ui OTAEJTBHBIX IUIOCKHX 3JIEMEHTOB BHYTPHU IIOJIOCTU LIEHTPAJIBbHOW OMayOKH,
KOTOpasi B IPOTUBHOM CJIy4ae He UCIOJb3YETCsl, W B KOTOPOI HHAa4Ye HEOOXOMUMO MOHTUPOBATh
YCTAHOBKY JUIsl CTAaOMIIM3ALIMK LIEHTPaJbHOH onaiayOku. Takoe mepemeraroiiee yCTPOWCTBO HE
TOJILKO MCIHONB3YETCs JIA YAAJEHUs COOTBETCTBYIOLIUX IIJIOCKHUX 3JIEMEHTOB M3 MOIYJIS
NOMELIEHUs] TOCJIe €ro OTBepkAeHus. Takoe mepemernaroiiee yCTPOHCTBO Takke oOpasyer
CTaOWIM3HUPYIOIIMI 3JIEMEHT, KOTOPBIH YIEp>KUBAET IJIOCKHE SJIEMEHThl B COOTBETCTBYIOIIEM
NOJIO)KEHUH BO BpPEMsl OTBEPKIEHHUS OTBEPIKIAEMOTr0 KOMIIOHEHTa, B YAaCTHOCTH O€TOHa,
MIPOTUBONEHCTBYsS ABJICHUIO €Illl€é HE OTBEPKIAEHHOINO KOMIIOHEHTAa 1O TeX IOp, MOKa OH He
3aTBepAeeT.

[IpennodTuTeIbHO MepeMeInaroliee yCTPOWCTBO JTOJUKHO ObITh  CKOHCTPYHPOBAHO IS
NEepEeMEIEeHHs] TUIOCKHX 3JIEMEHTOB MEXaHHYECKHUM, BJIEKTPUYECKHM, ITHEBMATUYECKUM H/HIIH
THIPABIMYECKUM CrIOocoOOM.  M3BECTHO MHOTO BHIOB TaKHX NEPEMELIAIOIUX YCTPONCTB,
KOTOPBIE MOTYT OBITh JIETKO BCTPOEHBI B KYOOBUAHYIO MOJYIO HEHTPAJIBHYIO ONayOKy, TaK 4TOOBI
OHa BBINONHSIA Kak (QYHKUMIO CTaOWJIM3HPYIOLIETO 3JIEMEHTa BO BpEMsl OTBEp KACHHUS
OTBEP’KAAEMOr0 KOMIIOHEHTa, TaK U HEOOXOAMMYIO B HasbHelImeM (yHKIHIO NepeMeIneHus
OTHEJBHBIX IUIOCKUX 3JIEMEHTOB, HAIIPUMED, C UCIIOIb30BAHUEM COOTBETCTBYHOLIErO PhIMa’KHOIO
MEXaHU3Ma.

B cootBercTBMM C ApPYrMM NPEANOYTHTEIBHBIM BapUAHTOM H300peTeHHs, JlOKa3aHa
3¢ pexTUBHOCTD (HOPMUPOBAHUS TEPBBIX IIOCKUX 3JIEMEHTOB TOJIOBHOTO 3JIEMEHTAa B BUJE
CKATBIX PACKOCOB, MPOXOAALIMX OT €ro LEHTpa K ero ymiam. Takue AuaroHajJbHBbIE CXKAaTble
PacKOChl MOTYT OBITh JIETKO OINYLIEHbI MOJ BTOPbIE IJIOCKUE 3JIEMEHTHI TOJIOBHOTO 3JIEMEHTa U
CMELIeHbl OTHOCUTEIbHO JIPYT APYra, TaK 4TOOBI pPABHOMEPHO (POPMHUPOBAJICS COOTBETCTBYIOIUIN
3a30p MEXIy CXKAThIMU PACKOCAMHU M OOKOBBIMH 3JIEMEHTAMHU LIEHTPAJIbHON ONayOKH B YIJIOBBIX
y4acTKax TOJIOBHOIO 3JieMeHTa. B nanpHeliniem, MOXKHO JIETKO NMEPEeABUHYTb OPYrue IJIOCKUE
3JIEMEHTHl TOJIOBHOTO DJJIEMEHTAa OTHOCHUTENIbHO JPYr Jpyra, TaKk dYTOObl YMEHBIIUTh
NPSIMOYTOJIBHYFO TUIOIIAAb TOJIOBHOTO 3JIEMEHTA, TaK YTOOBI TETIEPh 110 EPUMETPY HOPMHUPOBAIICS
3a30p MEXIy TOJIOBHBIM 3JIEMEHTOM M OOKOBBIMH 3JIEMEHTAMH LIEHTPAJIBbHON OManyOKu.

Takke TPEnnoOYTUTENbHO, YTOOBI JJISI ONMYCKAaHUS MEPBBIX IUIOCKUX 3JIEMEHTOB MOJ BTOPBIE
IUTOCKHUE 3JIEMEHTBI TOJIOBHOTO 3JIeMEHTa ObUIH MPEAYyCMOTPEHbI BPAINAOLITHIACS 3JIEMEHT B BHIE
TOJIOBHOW IJINTBI U HAMPABJISIOLIAs CUCTEMA I IEPEMELICHUS 3JIEMEHTOB OTHOCUTENIBHO JIPYT
apyra. Takasi HapaBISAOLIAst CUCTEMA MOJKET COCTOSITh, HAIPUMEP, U3 OONTOB, Pa3MEIIEHHBIX Ha
NEPBBIX IUIOCKUX 3JIEMEHTAaX T'OJIOBHOIO 3JIEMEHTA, U COOTBETCTBYIOLIUX HAMIPABIISIOLINUX PEIbCOB

111 YIIOMSIHYThIX OOJNITOB BHYTPH LIEHTPAJIbHOMN ONamyOKu.
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ITpu NCrIONB30BaHUN AUMATOHAJIBHBIX PACKOCOB B KQUECTBE MEPBBIX IUNIOCKUX 3JIEMEHTOB I'OJIOBHOTO
aJeMeHTa ele Ooiee MPeArnoUTUTENBHO, YTOOB! BTOPbIE TUIOCKUE 3JIEMEHTHI (POPMUPOBAJINCH, B
OCHOBHOM, B BHJI€ TPEYTOJbHBIX 3JIEMEHTOB U MOIIN OBITH CABUHYTHI BMECTE Il YMEHbIIEHHS
IPSMOYTOJIBHOM IJIOIIAN TOJOBHOTO JIEMEHTA.

OnHako, MOXXHO (POPMHUPOBATh NEPBbIE M BTOPBIE IUIOCKUE HJIEMEHTHI MMo-pasHoMy. Hampumep,
NIepBbIE TUIOCKUE 3JIEMEHTBI MOTYT ObITh CPOPMUPOBAHBI B BUIE KPECTOOOPA3HO PACTIONOKEHHBIX
PACKOCOB, MPOXOISIINX HAPYXKy OT LIEHTPA TOJIOBHOTO 3JIEMEHTA, & BTOPbIE TUIOCKUE 3JIEMEHThI
MOTYT MOHTHPOBAThCSI KAK COOTBETCTBEHHO PACTIONIOKEHHBIE MPSIMOYTOJIbHBIE 3JIEMEHTHI.

UroObl OTAETUTD OTBEPAECBINNI MOAYJIb MOMEIEHHs], B YACTHOCTH T'OTOBBIN TapaKHbIN MOMIYJIb,
OT LEHTPAJbHOH OMajyOKH MPEeayCMOTPEHO MOBOPOTHOE YCTPOMCTBO, C MOMOIIBIO KOTOPOTO
LEHTpaJIbHasl oOmajlyOka MOKeT ObIThb IepeBeleHa M3 BEPTHUKAJIBHOITO B TOPH30HTAJIBHOE
nojiokeHue W HaoOopoT. Ecnmm 3arBepaeBInii MOOy/b NMOMEIIEHHs, B YAaCTHOCTH, T'OTOBBIH
rapakHbli MOAYJb M, CIEIOBAaTENIbHO, LEHTpajbHas onanyOka, HAXOmATCS Temepb B
TOPU30HTAJBHOM TIOJIOKEHUH, TO HCIIONB3YETCsl MepeMelIaolee yCTPOHCTBO, ¢ MOMOIIBIO
KOTOPOTO MOYKHO CIBHUHYTh MOAYJb NMOMEINEHHUs] C LEHTPAJbHON OMajyOKH MM C TOMOIIBIO
KOTOPOTO MOKHO BBITSIHYTh WJIM BBIABUHYTH LIEHTPAIBHYIO ONATYOKy U3 MOIYJISI IOMEIIEHHSL.
U3roToBneHHbIi MOHOJWTHBIA MOAYJb IOMELIEHWs M IeHTpalibHas omnanyOka Temnepb
OTCOEIMHEHBI IPYT OT APYra, TaK YTO TOTOBBIH MONYJIb IIOMELIEHNUs] MOXKET OBbITh HAIpaBiIeH AJIs
ero JajbHEHINEero MCIONb30BAHMS, TOTAA KaK LEHTPalbHAs ONajyOKa MOXeT ObITh MOBTOPHO
UCIIOJIb30BAaHa MPU U3TOTOBJIEHUH APYTMX TAKUX MOHOJIUTHBIX MOAYJIEH MOMEIIEHHs.

Hakonen, Ha Moaynb IOMEINEHUs, B YAaCTHOCTH Tapa)KHbI MOAYJb, W3rOTOBJIEHHBIH C
UCTIONIb30BAHUEM Croco0a B COOTBETCTBHM C M300pETEHMEM W YCTAHOBKH B COOTBETCTBUHU C
n300peTeHneM, TaKKe UCTIPAIIUBAETCS OXPaHa.

Jlpyrue 3ajauu, MpEeUMyLIeCTBa, MPU3HAKK M BO3MOXKHBIC BAPHAHTHI MPHUMEHEHHs HACTOSILIETO
n300peTeHNsI BBITEKAIOT U3 CJIENYIOIIEro OMUCAHNS MILTFOCTPATUBHBIX BAPUAHTOB OCYIIECTBICHUS
CO CCBUIKAMH Ha YepTeKHU. Bce Mpu3HAaKH, ONMUCAHHBbIE W/WJIM MPOWIUIOCTPUPOBAHHBIE, THOO
WHAWBUYAJIbHO, JHOO B JIFOOON WUMEIOIIe CMBICT KOMOWHAIMH, OOpa3yloT OOBEKT HaHHOTO
n300peTeHNs], HE3aBHCUMO OT MX KPAarKoro M3JIOKeHUs B (Gopmyiie M300peTeHHs M HX CBSI3U C

POACTBEHHBIMU 3asIBKAMU.

KDaTKOC ONMHCAHHE YePTeKeH

®@ur. 1 IMOKAa3bIBACT BUA B MCPCIEKTHUBE BO3MOXXHOI'O BapuaHTa OCYHICCTBIICHUA YCTAHOBKU

B COOTBCTCTBHH C I/1306peTeHI/IeM AJisi  W3rOTOBJICHUA MOHOJIIMTHOIO MOAYJIA



IIOMCIICHHS B HepBOfI IIO3HUITHH.

Qur. 2 MOKa3bIBAE€T BHUJ B MEPCIEKTUBE YCTAHOBKU B COOTBETCTBUM ¢ Pur 1 BO Bropou
MO3ULIUH.

®ur. 3 NOKA3bIBA€T BUJ B NEPCIEKTUBE YCTAHOBKM B COOTBETCTBUU ¢ Pur 1 B Tperbei
MO3ULIUH.

Qur 4 MOKAa3bIBA€T BUJ B MEPCIEKTUBE YCTAHOBKU B COOTBETCTBUU ¢ Pur. 1 B ueTBepTOi
NO3ULIUH.

Qur. 5 NOKa3bIBA€T BUJI C MECTHBIMM pa3pe3aMM YCTAHOBKM B COOTBETCTBUHM C

n300peTeHreM, KOTOpasi HAXOAUTCS B IIEPBON MO3ULIMHU B COOTBETCTBUU ¢ Dur. 1.
@ur. 6 MOKa3bIBAE€T YCTAHOBKA B COOTBETCTBUU ¢ Pur 5, KOTOpas HAXOAUTCA BO BTOPOM
MO3ULIMU B COOTBETCTBUU ¢ Pur. 2.
@ur. 7-14 1NOKa3bIBAIOT CXEMAaTUYHOE TMPEACTABICHUE TNPOLIECCa HU3TOTOBJIICHUS MOAYJIA
MOMEIIEHHs] C WCIOJNb30BAHMEM YCTAHOBKHM B COOTBETCTBHH C H300pPETEHHEM H

crocoba COOTBETCTBUU C M300pPETEHUEM Ha Pa3JINYHbBIX MMOIITAaX.

OcvinecTBJeHHE H300PEeTEHHS

®urypsl 1-4 noka3bIBaIOT WILTIOCTPATUBHBIN BAPUAHT OCYLLECTBJICHNS] YCTAHOBKU B COOTBETCTBUU
¢ u300peTeHneM Uil M3TOTOBJIEHHs MOHOJIMTHOTO MOAYJS NMOMEINEHHus 8, comepikalero Tpu
OOKOBBIX 3yeMeHTa 24, 3IeMEeHT OCHOBaHMA 25 M 3jeMeHT nortonka 26. M3obpaxkenue momyins
nomenieHust 8 ObUIO OMyIIEHO ¢ TeM, YTOOBI Jydlle MPOMLIIOCTPUPOBATh MPUHIMI JEHCTBUS
YCTQHOBKU B COOTBETCTBHHU C H300PETEHUEM.

UnmocTpaTuBHBI BapHaHT Cnoco0a M3rOTOBJCHUS MONYNS TMOMELICHHs B COOTBETCTBUHU C
n300peTeHNeM C HCIOJIb30BAHUEM YCTAaHOBKH B COOTBETCTBHH C H300pETEHHEM, HampuMmep
YCTaHOBKH, NOKa3aHHOH Ha Dur. 1-4, npeacrasieH cxemarndecku Ha Pur. 7-13.

Ha ®ur 1 noka3aHo, 4TO yCTaHOBKa B COOTBETCTBUU ¢ H300OpereHHeM (opmupyercs Kak
KyOOBHIHAst M ToNiasi LEHTpajibHast onanyOka 10, BOKPYr KOTOpPOM, IJisl Lesel W3TOTOBJICHHS
MOZyYJISI TTIOMelIeHusT 8, MOkeT ObITh CMOHTHPOBAHA BHEITHsIS omaiyOka (31ech He MOKa3aHa),
KoTopast obo3HaueHa nozuuueii 9 Ha @ur. 9. LlenrpanpHas omanyoka 10 uMeeT npsiMOyTrOJIbHBIN
FOJOBHON 5JieMeHT 11, cocTrosmuil M3 NepBbIX IUIOCKUX 3JIEMEHTOB 1 M BTOPBIX IUIOCKHX
3J€MEHTOB 2. B 3TOM WJUIFOCTPAaTUBHOM BapHaHTE MPENYCMATPUBAIOTCS 1BA MEPBbIX IUIOCKUX
ajeMeHTa 1, KoTopbie (OPMHUPYIOTCS KaK THArOHAIBHBIE PACKOCHI 27, MPOXONsIIue OT HeHTpa 18
roJIOBHOrO 35eMeHTa 11 k AByM yriam 19 rosioBHoro ssnemenra 11 u 3aruyTeie Mo NpsiMbIM yYIJIOM

B 30H€ ymioB 19. B 3TOM MJUIFOCTPAaTUBHOM BapHaHTE COOTBETCTBYIOLIUE BTOPBIE IIIOCKUE
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3eMeHTHI 2 ¢hOPMUPOBAHBI KaK TPEYTONbHbIE SJIEMEHTBI 7, TAK YTO BTOPbIE TUIOCKUE 3JIEMEHTHI
2, BBINOJHEHHBIE KAK TPEYTOJIbHBIE 3JIEMEHTHI 7/, BMECTE C NEPBBIMU IUIOCKUMH JJIEMEHTAMHU,
BBIITOJIHEHHBIMH KaK JIHaroHaJbHbIe PacKOoChl 27, 00pasyroT MpsIMOYTOJbHBIN I'OJIOBHOH 3JIEMEHT
11 B coorBercTBUU ¢ Dur. 1.

boxoseie anemenTsl 12, 13, 14 u 15, cocrosiimue U3 TPETbUX MIOCKUX 3JEMEHTOB 3 U Y€TBEPTHIX
MJIOCKUX 3JIEMEHTOB 4 CMOHTUPOBAHBI NIEPIIEHAUKYJIISIPHO FOJIOBHOMY 3J1eMEHTY 11 B €ro kpaeBbIxX
y4acTKax, IPUYEM B 3TOM WJUIFOCTPAaTUBHOM BApHAHTE TPETHbH IJIOCKUE 3JIEMEHTHI 3 COnmepKar
yrIoBbIe y4acTKH 17 O0koBBIX 35ieMeHTOB 12, 13, 14 1 15 1 B yuacTkax ymioB 19 nepBbIX IIIOCKUX
3JIEMEHTOB 1, BBINOJIHEHHBIX KAaK AUArOHAJbHBIE PACKOCHI 27, CMOHTUPOBAHbI MNPAKTHYECKU
3aMOJUIMLIO € UX MPAMOYTOJbHBIMU YYAaCTKAMH.

B cooTtBercTBUY ¢ N300peTeHUEM MepPBbIE MIIOCKUE IEMEHTHI | TOIOBHOTO 3ieMeHTa 11, koTophie
BBIITOJIHEHB! KaK AMArOHAJIbHBIE PAcKOChl 27, MOTYT OBITh OIYLIEHBI TMOA BTOPBIE IUIOCKHE
3JIEMEHTHI 2 TOJIOBHOTO 3JIEMEHTA 11, KOTOpBIE BBINONIHEHBI KaK TPEYTOJIbHBIE 3JIEMEHTHI 7, KaK
NMOoKa3aHoO Ha Pur 2 IWITPUXOBKOM MNEPBBIX IUIOCKUX OJJIEMEHTOB |, BBINOJHEHHBIX KaK
JVAroHajbHble PAackochl 27. Bo BpeMs wiu nocie CIyCcKa MEpPBbIX IIOCKUX 3JIEMEHTOB 1,
BBINIOJIHEHHBIX KAaK JUAarOHAJIbHBIE PACKOCHI 27, OHU MEepEeMEeLarOTCsl OTHOCUTEIBHO APYT ApYyra,
Tak 4TO ymibl 19 ronosHoro snemenTta 11 moBopaunBarOTCs BHYTPb B HANpaBiIeHUHU LEeHTpa 18
rOJIOBHOIO 351eMeHTa 11, kak nokasaHo Ha Pur. 2 CTpesKkaMyu BHYTPH NEPBbIX INIOCKUX 3JIEMEHTOB
1. IlepBble muOCKHE 3J€MEHTBI |, BBINOJHEHHBIE KAaK MArOHAaJbHbIE PACKOCHl 27, MOTYT
CABUIaTbCsl B HAIIPABJIEHUH I'OJIOBHOM IJIUTHI 5, CKOHCTPYHUPOBAaHHOM KaK MOBOPOTHOE YCTPONUCTBO
6, B LeHTpe 18 rosoBHOro siemeHta 11 ¢ MOMOLIBKO TMAPABINYECKOTO MEPEMELIAOLIETO U
CONPSKEHHOTO ¢ HUM PBIYa)KHOTO MEXaHU3MA.

Onu cHaGkeHbl OonTaMu 28 111 ONyCKaHHsI AHATOHAJIBHBIX PACKOCOB 27, KOTOPBIE HATIPABIISIOTCS
COOTBETCTBYIOLIMMH HANpPABISIIOLIMMU peslbcaM U 29 HanpasisOLed CUCTeMbl 23, Kak
MPONJUTIOCTPUPOBAHO HA Pur. S u 6.

Ilocne onyckaHusl IMarOHAJIBHBIX PACKOCOB 27 U, COOTBETCTBEHHO, MEPBbIX MIOCKUX 3JIEMEHTOB
1 ronoBHOro 31eMeHTa 11, BTOpbie MIOCKUE 3JIEMEHTHI 2 TOJIOBHOTO 3JIeMeHTa 11, BBIMOIHEHHBIE
KaK TPEYTOJIbHBIE 3JIEMEHTHI 7, TAK)K€ MOTYT OBITh MEPEeMEIEHbl B HAIPAaBJIEHUH LIEHTPAJIBHOM
nponoJbHON ocu 16 meHTpanpHOR onanyOkm 10, Kak MOKa3aHO CTPENKaMH Ha TPEyToJbHBIX
snemeHTax 7 Ha Our. 2.

dur 3 mNoKa3bIBAET TPETbE IMOJOXKEHUE LEeHTpalbHOH omanyOokun 10 B COOTBETCTBHM C
n300peTeHNeM, B KOTOPOM BTOpPBIE IUIOCKHE 3JE€MEHTBI 2, BBINOJHEHHBbIE KaK TPEYyTrOJbHbIE

3JIEMEHTBI 7, EPEMEINAIOTCsl B HANPaBJIEHUU LIEHTPAJbHON NMPOAOJBHON OCHU 16 LIEHTpaslbHOU
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onanxyoku 10. D10 obecnieunBaeT yMeHbLIEHHE MPSAMOYTOIbHON IUIOIIAIN TOJOBHOTO 3JIEMEHTA
11 u popmupoanue 3a3opa 20 Mex 1y KpaeBbIMH YU4aCTKaMH FOJIOBHOTO 3jieMeHTa 11 1 O0OKOBBIMU
nosepxHocTsMH 12, 13, 14 u 15 nenrpanbHoii onamyoku 10.

bnarogapst stomy 3azopy 20, Takke MOXKHO IMe€peMellaTh B HANpaBJICHUH LEHTPaJIbHOU
IPOAOJILHOMN OcH 16 LeHTpabHON onanyOKu TPEThH IUNIOCKHE YYaCTKU 3 LIEHTPAIBHOM OnasnyOKH,
KOTOpbIE€ CKOHCTPYUPOBAHBI KaK YIJIOBbIE YUaCTKH 17, MO BCel MX MPOAOJBbHON MPOTSKEHHOCTH,
KOTOpBIE TAaKXKe MPOXOMST MO MPONOJBHOH MPOTSKEHHOCTH LEHTpajbHOH omanyOku 10. DT0
NepeMeLIeHNe TPETbUX MIJIOCKUX 3JIEMEHTOB 3, BBIITOJIHEHHBIX KaK YITIOBbIE y4acTKH 17, moka3aHO
Ha @ur 4, npuyeM nepemerneHne 0003HaYeHO CTPENIKAMH, MTOKA3aHHBIMH Ha YIJIOBBIX y4acTKax
17.

HaxoHewn, 4yeTBepThle MIIOCKUE 3IEMEHTHI 4 MOTYT NEepeMeNIaTbCsl B HAPABIEHNUN LEHTPAIbHOU
nponosbHOM ocH 16 neHTpanpHO onanyOku 10, Tak 4TO TPETHH U YETBEPTHIE IIOCKUE SIEMEHTHI
3 1 4 Takke MOATOHSAIOTCS K YMEHbLICHHONW MPSMOYTOJIbHON IUIOLIAAN IOJIOBHOIO 3jemMeHTa 11
LIEHTpaJIbHON omanyoku 10.

Kak yxa3zaHo Bbie, @ur. 5 u 6 moka3bIBalOT BHYTPEHHEE YCTPONCTBO LIEHTPAIbHOM omanyoku 10
Ha BHJE C MECTHBIMHU paspe3amu . 37eChb MOXKHO BHIETb PBIYaKHBIH MeXaHW3M (HE TOKa3aH
noapoOHO), KOTOPBIN MpeAHA3HAYEH JJIsl IEPEeMEIIeHUsT OT/IEIbHBIX TUNIOCKHUX 3JIEMEHTOB 1, 2, 3 u
4, COOTBETCTBEHHO, C IOMOINBIO THAPABIMYECKOTO IMEPEeMEINAIOIIero yCTpoiicTBa (Takxke He
NOKa3aHO moapoOHO). bonee Toro, ruapaBmMuecKoe MepeMelnarolee yCTPOHCTBO TakxkKe
CIIOCOOCTBYET TOMY, YTO LieHTpasibHast onajyOka 10 BbImep:kKMBaeT AABIEHUE OTBEPKAAEMOrO
KOMIIOHEHTa BO BpeMsl €ro OTBEp)KACHUs, OOecrevrBas, TakuM oO0pa3oM, CTaOMIBHOCTH
LEHTPAJbHOU onanyOku, a Takke 3PQPEeKTUBHOE M eqUHOOOpPA3HOE MPOU3BOACTBO MHOMKECTBA
WJCHTUYHbBIX MOAYJIeH moMelieHus 8.

Ha ®ur. 7-14 cxemaruyHO MOKa3aHO HM3TOTOBJIEHHE MOAYJS MOMEIIEHUsI 8 B COOTBETCTBUM C
n300peTeHNeM B YCTAHOBKE, BBIMOJIHEHHON KakK LEHTpajbHast onanyoka 10, ¢ MCIONb30BaHUEM
cnocoda B cooTBeTcTBHU ¢ m3o0perenneM. Ha ®ur 7 nentpanpHast omanyOka 10 momermeHa
BEPTUKAJIbHO, TaK YTO NOJIOBHOM 3J1eMeHT 11 HampaBieH BBEpX, U 3TOT BUJ B pa3pe3e NOKa3bIBAET
OokoBble ssieMeHThI 13 u 15 nertpanpHoi onanyoku 10. M3roraBnnBaeMblil MOIYJIb TOMEIIEHHS
8 mpenmonaraercs (GopMHPOBATH KaK TapaKHbIA MOMYJb, UMEIOIIUN 3JIEMEHT OCHOBaHUS 25,
3JIEMEHT MOTOJKA 26 1 TpH OOKOBBIX 3steMeHTa 24. [Ipr N3roTOBIEHUH TAKOTO MOIYJIS IIOMELICHUS
8, KOTOpBII CKOHCTPYHUPOBAH KaK rapa’kKHbId MOAYJb, B Ka4€CTBE OTBEPKIAEMOI0 KOMIIOHEHTA
ucnonbiyercs: 6etoH. [Toaromy, s obecrieueHus: TpedyeMoil CTa0MIIBHOCTH rapakHOTO MOIYJIS

HEOOXOAMMO BCTPOHTH B OETOH apMarypy 21, mpeanouTuTesibHO cTanbHyi0. Kak nmokazano Ha Our,
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8, aTa apmarypa 21 MOHTUpPyeTCsl BOKPYT HeHTpaibHOU onanyOku 10 mim BOKPYr ee OOKOBBIX
sneMeHTOB 12, 13, 14 u 15 u ee ronoBHOro 35emMenTa 11.

ITocne moHTaxka apMarypbl 21 BOKpYT LeHTpanbHON onanyOku 10, 5Ta KOHCTPYKLMs Tenepb
CcHaO)KaeTCsl HapyKHOU omnajyOkoit 9, kak mokazaHo Ha Pur 9. MOXKXHO BUAETb, YTO MEKAY
HeHTpaibHON onanyOkod 10 u ee GokoBbiMH 3nemeHTamu 12, 13, 14 u 15 u ee roJOBHBIM
3NeMEHTOM (OPMHpPYETCs TMPOMEXKYTOUHOE TPOCTPAHCTBO 22, mpu d>ToM apmarypa 21
CMOHTHPOBaHA BHYTPH YIIOMSIHyTOI'O IPOMEKYTOUHOIO MPOCTPAHCTBA. B 3TOM ciyuae HapykHast
omanyOka 9 He 00s3aTenbHO MOJKHA OBITh pa3MelleHa B palioHe TOJIOBHOrO syieMeHTa 11
LEeHTpaJibHOM omanyOku 10, MOCKONBbKY BCIEACTBUE BEPTHUKAJIBHOTO TOJIOKEHHS LIEHTPAJbHOM
onanxyoku 10 GeToH mox neHCTBHEM CHIIbI TSDKECTH BBIPABHUBAETCS NMAapajUIeIbHO TOJIOBHOMY
sneMeHTy 11 HeHTpa pbHOM OMaNyOKH, U €ro HY>KHO TOJIBKO Pa3mIauThb, €CJIU HEOOXOIUMO.
Jlanee npoMeKyTOYHOE IPOCTPAHCTBO 22 3aMOJHAETC OTBEPKAAEMbIM KOMIIOHEHTOM, B JAHHOM
ciydae - 0ETOHOM, U B 3TOM NOJIOKEHUH BCE YCTAHOBKA B COOTBETCTBHH C H300PETEHUEM OCTAETCS
BMECTE C BHELIHEH OnaiyOKol 9 M ele He OTBEPAEBIINM KOMIIOHEHTOM JI0 T€X MOp, TOKa OH He
3aTBEpAEeT.

Korna xomroHeHT uinu O€TOH 3arBepeeT, BHEIIHAA onanyOka 9 moxer ObiTh ymanena. Korma
OeToH 3aTBepAes, MOIYJb IIOMELIEHUs 8 B BUIe rapaskHOro Moayiisi copmuposas. OnHako, Bce
e1e HeOOXOMMO YIaJIUTh LIEHTPAIbHYI0 onanyOky 10 U3 BHyTpeHHeN 4acTH MOIYJIsl IOMELEHHSI
8, mpencTaBisAoLIero co0oi rapakHbI MOAYIb. J{JIs1 5TOr0 BEPTHKAIBHO PACTIONOKEHHBIH MONYITb
nomMenieHus 8, kak rnokazaHo Ha @ur. 10, HAKJIOHSIOT C MOMOIIBIO TOBOPOTHOTO YCTPONCTBA (HEe
MOKA3aHO), TaK YTO MOIYJb MOMEIIEHUs 8 YKJIanbIBA€TCS Ha IUIUTY OCHOBaHusi 25. B sTom
NIOJIOKEHUH IIeHTpaibHast onajyoka 10 pacnosyioxkeHa yKe He BEpTHKAJIbHO, @ TOPH30HTAJIBHO, KaK
nokaszano Ha ®ur. 11.

B sTom nonoxenun B coorsercTBuu ¢ Pur. 11 nepsbie NIOCKHUE 3JIEMEHTHI 1 TOJOBHOIO 3JIEMEHTA
11 nenrpanpHO# onanyoku 10 Tenepb ONyIIeHbl U CIBUHYTHI OTHOCHTEIBHO APYT APYTa, IPHU STOM
BTOpBIE IUIOCKHUE 3JIEMEHTBI 2, BBIOJHEHHbBIE KaK TPEYTOJIbHBIE 3JIEMEHTHI 27, TaKXKe CABUHYTHI
OTHOCHUTEJIbHO JIPyT Jpyra, TaK YTOObI YMEHBIIUTH NPSMOYTOJNBHYIO IUIOLIaIb TOJIOBHOTO
sneMeHTa 11. YMeHblLIeHHast npsiMOyTroJibHas IUIOLAAb TOJ0OBHOTO 3jieMeHTa 11 noka3zana Ha @ur.
12 yTonmeHHO! TMHUEH MO OTHOLICHUIO K MOAYJIIO TIOMELIeHHs 8 Ui ero OOKOBOI cTeHKe 24.
3aTeM TPEeTbU U YETBEPTHIE TUIOCKHE JIEMEHTHI 3 U 4 LIeHTpasibHON onaiayOku 10 mOATrOHSIOTCS K
YMEHBIIEHHO! MPSMOYTOJIbHOM IJIOLIAAU ITOJIOBHOIO 3jieMeHTa 11 3a cyeT caBura B HarpaBJICHUH
LEHTPAJILHON MPONOJIbHON ocu 16 neHTpanbHOM omanyOku 10, kak mokazano Ha ®ur 13. B

pesynbrare dopmupyercst 3a30p 20 B paiione OokoBbIx snemeHToB 12, 13, 14 u 15 mexny
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LEHTPaJIbHOM onanyokoi 10 1 MoxyemM nmoMereHus 8, Tak 4To HeHTpasibHas onajayoka 10 moxer
OBITh BBIIBUHYTa W3 BHYTPEHHEr0 NPOCTPAHCTBA MOAYJA NOMeleHHs 8. DTO CXeMaTW4HO
noxasaHo Ha @ur. 14.

Monynb nomenieHus 8 B BUe rapakHOrO MOIYJIS, U3TOTOBJIEHHBIN TAKMM 00pa3oM, Teepb MOKET
ObITb HampaByieH Ui JanbHedneld oOpaOOTKM WM HMCHOJb30BAHUS, NPUYEM LEHTPaJIbHASA
onajyoka 10 MOxkeT OBITh UCTIOIB30BAHA )11 H3TOTOBJIEHHS! MOCISAYIOLIUX MOAYJISH MOMEIEHHSI
8.

B sToM ciiyyae Moayib MOMELIEHUs 8 UMEET 3JIEMEHT OCHOBaHHUE 25, 3JIEMEHT MOTOJKA 26 U TpU
OOKOBBIX 3JIeMeHTa 24, TO €CThb TENepPh MATh MOBEpXHOCTEH. B oTBepcTrn 30 MOyt MOMEIIEHHS
8 B BUZIE€ TapayKHOTO MOZYJISI MOTYT OBITh YCTAHOBJIEHBI FAPAYKHBIE BOPOTA, 3AKPBIBAOIIINE MOIYJIb
nomerneHus 8. Takum oOpa3oM, KpoMe yCTPOHCTBA rapakKHbIX BOPOT, JUIsI H3TOTOBJIEHHS rapaa

B OKOHYAaTCJIBHOM BUIEC HE Tpe6y1-0TC$I AOMOJIHUTECJIbHBIC TPOU3BOACTBCHHBIC CTAAUH.
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OOPMYVJIA U3OBPETEHUA

YcTaHOBKa AJIi M3TOTOBJIEHUS] MOHOJIIMTHOTO MOAYJSL moMeleHus (8), uMmermero Tpu

OOKOBBIX 37IeMeHTa (24), a TakXKe JIeMEeHT OCHOBaHUs (25) n/nim sneMeHT nortonka (26),

IIPUYEM YCTAHOBKA BBINOJIHEHA B BHJE KyOOBHUAHOI Mmool neHTpanbHol onaiyOku (10),

BOKpPYT KOTOPOI MOKeT ObITh YCTAHOBJIEHA BHEIIHssA onajyoka (9) Asi H3roTOBISIEMOro

MoAyJIst moMerneHust (8), KoTopast XapaKkTepru3yeTcsl CIeAYIOIUMH IPHU3HAKaAMU:

a)

b)

d)

MPSMOYTOJNBbHBIM TOJIOBHBIM 3yeMeHToM (11), cocTosmuM H3 MepBBIX IIOCKUX
s1eMeHTOB (1) ¥ BTOPBIX MIIOCKUX 3JIEMEHTOB (2),

OokoBbiMu 3nemeHTamu (12, 13, 14, 15), koTopble pacroNoKeHbl MEPIEeHANKYISIPHO
rojloBHOMy 3JeMeHTy (11) Ha ero KpaeBbIX y4acTKaxX M COCTOAT U3 TPETBUX IUIOCKUX
31eMeHTOB (3) M 4YeTBEePTHIX IUIOCKUX 3JIEMEHTOB (4), mpu4eM IO MeHblueil mepe
TPETHH TUIOCKUE 3JIEMEHTHI (3) WIIM Y€TBEPThIE TUIOCKHUE JIEMEHTHI (4) IMEIOT YIJIOBbIE
yuactkH (17) 6okoBeix anementos (12, 13, 14, 15);

MIpUYEM IepBble TUIOCKHE 37eMEeHTHI (1) MOryT OBITH ONMyLIEHBI MO BTOPBIE IJIOCKHE
3JeMeHTHI (2) roJioBHOTO syeMenTa (11) U cMeIeHsl Ipyr OTHOCHTENBHO JIPYTra, MpH
9TOM BTOpBIE IUIOCKHE 3JIeMEHTHI (2) MOTYT OBbITh CIBHHYTBI BMECTE, TaK YTOOBI
YMEHbBIIUTH MPSIMOYTOJIbHYIO IIJIOMA/Ab TOJIOBHOTO 31eMeHTa (11), u

MPUYEeM TPEThH IUIOCKHE 3JIEMEHTHI (3) U YeTBepThIe IIOCKHE 3JIeMeHTHI (4) OOKOBBIX
anemenToB (12, 13, 14, 15), pacnonoxeHHble NEPIEHUKYIAPHO FOJIOBHOMY SJIEMEHTY
(11), moryt OBITH NOCNENOBATENIbHO CABHHYTHl B HANpPABICHUH LEHTPAJIbHON

nponodibHOi ocu (16) ronosHoro snemenTa (11) nnm nentpanpHoil onanyoku (10).

VeraHoBka 1o m. 1, ommMyaromascs TeM, YTO B MOJOH LeHTpanbHOW omanyOke (10)

PaCIMONIOKEHO MepeMeIlaroniee yCTPOHCTBO, C TOMOIUBIO KOTOPOTO MMEPEIBUTA0TCSI

OokoBbie 37emMenTsI (12, 13, 14, 15).

YcTaHOBKA O 1. 2, OTIIMYAOINASCA TEM, YTO NEPEMEIIAI0Iee YCTPONCTBO BBIMOIHEHO IS

nepeMerneHuss Mmiockux sjemeHToB (1, 2, 3, 4) MeXaHHYECKUM, SJIEKTPUYECKUM,

[MTHEBMATUYECKUM W/UJIH TUAPaBIMYCCKUM CIIOCOOOM.



VYcraHOBKA 11O OAHOMY U3 MPEALICCTBYHOIMUX MYHKTOB, OTJIMHAIOIIAACA TEM, UTO NEPBLIC
rtockue sneMeHTsl (1) ronosHoro snemenra (10) chopMupoBaHbl B BUAE AMArOHAJIbHBIX

packocoB (6), mpoxoasiiux ot HeHTpa (18) ykasaHHOro rojoBHOrO 3j1eMeHTa K yriam (19).

VcTaHOBKA MO ONHOMY M3 MPENIIECTBYIOIINX ITyHKTOB, OTJIMYAIOLIAACS TEM, YTO JUIs
OIyCKaHUsI TIEPBBIX TUIOCKUX 3J1eMeHTOB (1) oz BTOpBIE IIIOCKHE SJIEMEHTHI (2) FOJIOBHOTO
snemenTa (11) mpeaycMOTpeH Bparnaromuiicst 3aeMeHT (6) B BUAe rOJIOBHOM TUIUTHI (5), a
IUISl IX TIepeMEIeHHUs] OTHOCUTENbHO APYT APyra MpeayCMOTPEeHa HaIpaBISIFOINas CHCTEMa

(23).

VYcTaHOBKA MO OAHOMY U3 NPEAIICCTBYIOILNUX MMYHKTOB, OTIIMYAKOINAsACA TEM, UTO BTOPLIC
TUTOCKUE 3JIEMEHTHI (2) GOpPMUPYIOTCS 1O CYIIECTBY B BHIE€ TPEYTOJIbHBIX 3I€MEHTOB (27)
U MOryT 6I>IT]> CABUHYTbBI BMECCTC Tak, LITO6I:>I YMEHBIINUTh HNPAMOYTOJIbHYIO ILIOIAAb

TOJIOBHOTO 3jeMeHTa (11).

VcTaHOBKAa 1O OAHOMY U3 MPEAMIECTBYIOUIMX MYHKTOB, OTJIMYAIOINASACS TEM, HYTO
IPeayCMOTPEHO NMOBOPOTHOE YCTPONCTBO, € MOMOMIBIO KOTOPOIO LEHTpajIbHas onaryOka
(1) MmoxxeT OBITH MepeBeieHa U3 BEPTUKAIBHOTO MOJIOKEHHSI B TOPH30HTAIBHOE MTOJIOKEHHE

1 Ha00OpOT.

VcraHOBKa 1O OOHOMY U3 MPEAMIECTBYIOLIMX IYHKTOB, OTJIMYAIOINASCS TEM, HYTO
IpeayCMOTPEHO IepeMelaolee yCTPOHCTBO, C MOMOIIBIO KOTOPOTIO MOYJIb IIOMELEHUS
(8) moxer ObITh CHAT ¢ weHTpanbHOW omanyOku (10) WM ¢ TOMOIIBIO KOTOPOrO
neHTpanpHas omnaixyOka (10) moker ObITH BBITSHYTa WJIH BBIABHHYTA H3 MOIYJA

TIOMCHICHMUA.

Crioco0 M3roToBJIEHHST MOHOJIUTHOTO MOAYJISL TToMerieHus (8), uMeromero Tpu OOKOBBIX
SJIEMEHTa U 3JIEMEHT OCHOBAHHUS W/WJIM 3JIEMEHT IOTOJIKA, BKIFOYAIOIIMHA CIEAYIOLIHe
CTaJ UM

a) MOHTaX KyOOBHAHOW W TONOW LeHTpaidbHOH omanyOku (10) B BepTUKAIbHOM



10.

11.

12.

b)

g)

h)

MOJIO’KEHHH, B KOTOPOM TIPSIMOYTOJIbHBIN TOJI0BHOM 35ieMeHT (11) oOpasyeT BepXHIOHO
rpaHULly LeHTpaIbHOM onanyOku (10), Ha KpaeBbIX yyacTKax KOTOPOH pacrosararorcs
OokoBble aemenThl (12, 13, 14, 15),

MOHTaX BHEIIHeH onanyOku (9) BOKpyr KyOOBHIHON M NOJIOH EHTPAIBHOM onanyoku
(10), ¢ oOpazoBaHMEM NPOMEKYTOYHOIO MPOCTpaHCTBa (22) MeXIy BHELIHEH
onanyOkoii (9) u reHTpanbHoi onanyokoii (10),

3aIOJIHEHHE MTPOMEKYTOYHOTO MPOCTPaHCTBA (22) OTBEPIKIAeMbIM KOMIIOHEHTOM,
OTBEP KACHHE KOMIIOHEHTA,

yaaleHne BHeuHel onanyoku (9),

OINyCKaHHE MepPBbIX IUIOCKUX 3y1eMeHTOB (1) mox Bropele MIOCKue 3J1eMeHTHI (2)
royioBHOTO 35eMenTa (11) ¥ cMeleHHe MePBBIX IOCKUX 371eMEeHTOB (1) OTHOCHTENEHO
Ipyr apyra B Hanpasjienuu ueHtpa (18) ronosroro snementa (11) u cnBuranue BMecTe
BTOPBIX 3JIEMEHTOB (2), 4TOOBI YMEHBUINTH MPSIMOYTOJIbHYIO IUIOIAb TOJOBHOTO
snementa (11),

CMEIIEHNE TPEThUX IUIOCKUX 3JIEMEHTOB (3) U UeTBEPTBHIX IUIOCKUX 3JIEMEHTOB (4),
PACIONOKEHHBIX TEPIEeHANKYIIPHO ToJoBHOMY ayeMenty (11), B HampamieHHn
LEHTpaIbHONH mponoibHOH ocu (16) romoHoro snementa (11) wnu ueHTpadbHON
onany6oxu (10), u

U3BJICUEHHE LIEHTPAJIbHOMN ONMajyOKH U3 TOTOBOTO MOAYJIsi OMEIeHusI (8) ¢ OMOLIbIO

MepPEMELIAOLIEer0 YCTPOHCTRA.

Criocob no n. 9, oTIMYArOIIMIHCS TeM, YTO Mepef MOHTaXOM BHewHel omanyOku (9),

BBIMNOJIHACTCA YCTAHOBKA Ha ueHTpaanoﬁ onany61<e YCTaHOBOYHBIX 3JICMCHTOB, TAKHUX KaK

DJICKTPHUYCCKas IMPOBOAKA, JIMHUK BOAOIIPOBOAA W KaHAJU3ALlUMH, MPOCEMbI JJIs1 OKOH U

nBepei, TpyOb! 1 TOMy IOfOOHOE.

Crioco6 o 1. 9 wim 10, oTnMyaromuiics TeM, YTO Mepes MOHTaKOM BHEIIHEH onaxyOku

(9) Ha uenTpanpHOH onanyOke MOHTUpPYeTCs apMatypa (21).

Monynb nomenienus (8), H3TOTOBJIEHHBIH ¢ MCIIOIB30BAHUEM CIIOCO0A MO OAHOMY U3 TIII.

9-11 w/uu yCTaHOBKY 11O OAHOMY |3 il 1-8.
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