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U3HOCOCTOMKHH Y3EJI

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe
Hacrosimee n3o0pereHne OTHOCUTCS K HU3HOCOCTOHKOMY Y3JIy Uil HCIIOJIb30BAHUS HA

Pa3NIUYHBIX BUAAX 00OPYIOBAHUS U 3€MJISTHBIX padoT.

YpoBEHDb TEXHUKHU

IIpn ropbIx paboTax U B CTPOUTENBCTBE BIOJNb PEXKYIIEH KPOMKU 3€MIIEPOHHOIO
00OpyIOBaHMUs, TAKOTO KaK KOBIIHU JUJIsI IPArjaiiHOB, KAHATHBIX OAHOKOBIIOBBIX HKCKABATOPOB,
OJIHOKOBUIOBBIX 3KCKaBaTOPOB C NpPsSMON JIONAaTON, TMAPAaBIMYECKUX 3KCKABaTOPOB U TOMY
NOJOOHOTO, OOBIYHO HCHOJIB3YIOT MOJBEPTarOIllMecss M3HOCY YacTH. JTHU YacTH 3allUIIal0T
PAacIIoNIOKEHHOE MO HUMU OOOPYAOBAaHUE OT UPE3MEPHOrO M3HOCA M, B HEKOTOPBIX CIyYasX,
TAKXKe BBIMOJIHAKOT Apyrue QyHKINH, TAKHE KaK pa3pylleHHe TPYHTa Nepel PeKylied KpOMKOH
KOBIIIA 5KCKaBaTopa. IIpy NCMOMB30BaHUM 3TH YAaCTH OOBIYHO MOJBEPTAIOTCS TSDKENOW Harpy3Ke
B VYCIOBHUSIX CHJIBHOTO a0Opa3sWMBHOrO H3HOcCAa. B  pesymbrare 3TOro, Hx HEOOXOIUMO
NEePUOINYECKU 3aMEHSITb.

OTH NOABEPTaIOIINECs] U3HOCY YAaCTH OOBIMHO CONEPIKAT JBA WIIH OOJIbIIIE KOMIIOHEHTOB,
TaKMX KaK OCHOBaHHUE, KOTOpPO€ MPUKPEIUIIeTCs] K pexylleld KpOMKe KOBLIA 3KCKaBaTopa, U
MIOJIBEPTAIOIIUNACS U3HOCY 3JIEMEHT, KOTOPBIH YCTAHABIMBAETCA HA OCHOBAHUH ISl TOTO, YTOOBI
BHEAPATHCS B IPyHT. [loaBepraromuiicss H3HOCY 3JIEMEHT MMEET TeHACHLIUIO HCTUPAThCS Ooee
OBICTPO M OOBIYHO 3aMEHSIETCS HECKOJIBKO Pa3 MPEKIe, YeM JOJDKHO OBITh 3aMEHEHO TaKkKe U
ocHoBaHue. OJHUM @pPUMEPOM TakKOTrO poja NOJBEpraroleics H3HOCY 4YacTH sBJAETCS
3eMJIEPOIHBIN 3y0, KOTOPBIA MPUKPEIISIETC K KO3BIPbKY KOBIIA 3eMJIEPOMHON MamuHbl. 3y0
0OBIYHO BKJIFOYAET B cels JepiKaTelb, MPUKPEIUISIEMbI K KO3BIPbKY KOBINA, U 3a0CTPEHHBIN
HAaKOHEYHMK, MPUKPEIUIAeMbIi K OTOMYy J[AepiKaTeNro sl KOHTakTa ¢ TpyHTOM. [Jlnd
NPUKPETUIEHHUs] 320CTPEHHOIO HAKOHEYHHKA K AEPIKATETI0 HCIIONb3YeTCs ITU(QT WIH APyrou
Bua (Qukcaropa. B Takoro poma moABEpraroIlMXCs W3HOCY Y3JaX JKEJIAaTeNbHO MOBBIIEHUE

MPOYHOCTH, I/ISHOCOCTOI\/'IKOCTI/I, HaaACKHOCTHU U JICTKOCTHU MOHTAKa U 3aMCHBI.

CyurHocTh u300peTeHust

Hacrosimee n3o0pereHne OTHOCUTCS K HU3HOCOCTOHKOMY Y3JIy Uil HCIIOJIb30BAHUS HA
pPa3NIUYHBIX BHAAX OOOPYHOBAHMS IUIA 3€MIITHBIX padoT, BKIOYAOMUX B cedsl, HarpuMmep,
3eMJIEPOIHBIE MAIIMHBI U CPEACTBA NIEPEMEIEHHSI TPYHTA.

B ongnoM acnexre m300peTeHMs M3HOCOCTONKHII y3€s BKIIFOUAeT B ce0sl OCHOBaHHE C
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MOAAEPKUBAIOIINM y4AaCTKOM, MOABEPrarOLIUICS HM3HOCY OJJIEMEHT C MOJIOCTBI), B KOTOPOWM
pasMernaercss STOT MOAACPKUBAIOLINN Y4acTOK, M (PUKCATOP UIA TOTO, UYTOOBI CHEMHBIM
00pa3oM MPUKPEIUISTh MOABEPTAIOIINICS HU3HOCY 3JIEMEHT K OCHOBaHUIO. IloamepsKuBarOImii
YYaCTOK BBINIOJHEH C BEPXHMM W HIDKHUM YIJAyOJIGHUSIMH, B KOTOPBIX Pa3MeEINaroTCs
COOTBETCTBYIOIIME WM BBICTYIIBI TOJBEPrarOIIErocss M3HOCY B3JEMEHTa. JTH YriayOsieHus u
BBICTYIIbI BKJIFOUAIOT B ce0sl COBMELIEHHBIE OTBEPCTHUS, TaK YTOOBI pacrmojaraTe (pUKCATOp IO
LEHTPY BHYTPU M3HOCOCTOMKOIO y3Jla W Ha YAAJE€HUUd OT TMOBEPXHOCTH H3HOCA. ITO
pacroyio’keHue 3amuimaeTr GpuKcaTop OT adpa3MBHOTO KOHTAKTa C TPYHTOM M YMEHBIIAET PUCK
BBIOpOCA WJTH MOTepU (PUKCATOPA.

B npyrom acmekre HacTosimero M300peTeHHs, MOABEPTraroIascsi N3HOCOCTOMKHHA y3el
BKJIFOYAaET B Ce0sl OCHOBaHHE C MOAJEPKUBAIOIIMM YYAaCTKOM M TOABEPrarOIIUMCS H3HOCY
3JIEMEHTOM C TIOJIOCTBIO, BMELIAoIel B ceOs 3TOT MOANePKUBAOIINHN ydacToK. KOHTaKT Mexay
OTNOPHBIM Y4YaCTKOM UM  TIOABEPraroIIUMCS HM3HOCY 3JIEMEHTOM BKJIIOUaeT B  ceds
CTaOUTU3UPYIOLINE MMOBEPXHOCTH, PACIOJIOKEHHBIE MO KAKIOW CTEHKe: BEpXHEH, HIKHEH U
OOKOBBIX CTEHOK, B KOH(UIypallH, KOTOpasl CO30aeT OUYE€Hb YCTOMYMBOE KPEIUICHHE HJIEMEHTa
W3HOCA C MOBBIIIEHHOW MPOHUKAOIIEH CTOCOOHOCTHIO.

B npyrom acmekrte Hacrosero H300peTeHHs, IOABEPrarolHMNCS H3HOCY 3JIEMEHT
BKJIFOYAET B C€0s1 BBIEMKY - yKa3aTellb H3HOCA, KOTOPask OTKPBIBAETCS B TOJIOCTh, BMEINAIOIIYIO B
ceOsl HOCOBYIO YacTh, M HM3HAYAJIBbHO 3aKpbITA W HAXOOUTCS HAa HEKOTOPOM PACCTOSIHHUU OT
BHEIIHEW MOBEPXHOCTH H3HOCA, HO KOTOpas MPOXOAUT 4epe3 MOBEPXHOCTh H3HOCA, KOrna
MPUXOAUT BPEMs 3aMEHUTD NOJBEPratOLIUCs H3HOCY 3JIEMEHT BCJIENCTBUE €r0 U3HOCA.

B npyrom acriekte n3o0peTeHus], MOABEPraroIUiCs U3HOCY 3JIEMEHT BKIIOUaeT B cels
OTBEpCTHE, BMeIaroliee B cedst GuKcaTop Al MPUKPEIUICHUS 3TOTO TOABEPTAOLIErocs H3HOCY
sneMeHTa K oOcHoBaHMIO. OTBepCcTHE ONPEAENICHO CTEHKOW, KOTopas BKJIOYAaeT B ceds
YIEPKUBAIOLINA CTPYKTYPHBIH 3JIEMEHT, CHAOXEHHBIH BEPXHEH OMOPHOW MOBEPXHOCTBIO U
HIDKHEH OMOPHON NMOBEPXHOCTBIO AJIsl BXOJKISHHS B KOHTAKT C (PUKCATOPOM U YAEPKaHHs €ro OT
HAIIPaBJEHHOTO BBEPX W HANPABJICHHOIO BHU3 IEPEMELIECHHUs B 3TOM OTBepcTHH. B opHOM
MPEANOYTUTEIbHON KOHCTPYKLIMM, B OTBEPCTHUH IPENyCMAaTPUBAETCS KAaHAJ, MO3BOJIAIOIIMM
¢ukcaropy WM KOMIOHEHTYy (pukcaropa OBITh YCTAHOBJIEHHBIM B OTBEPCTHH B KaueCTBE
COCTaBJSIIOIIEr0 ¢ HUM EIMHOE LIEJNIOE€ 3JEMEHTa U ObITh PACIOJIOKEHHBIM TaKuM 00pazom,
HaxXOJIUTbCS B KOHTAKT€ C BEPXHEW M HIKHEW ONOPHBIMU MOBEPXHOCTSMHU YAEP:KMBAOLIErO
CTPYKTYPHOTO 3JIEMEHTA.

B napyrom acnekte wu3zoOpereHus, (Qukcatop BKIHOYAaeT B ceOs yCTaHOBOYHBIN
KOMIIOHEHT, CHAOKE€HHBIH MPHUKPEIUBIIOUIUM CTPYKTYPHBIM 3JIEMEHTOM Uil 3aKpeTlICHUs

BHYTPU OTBEpPCTHUsA B MOABEPrarollleMCsl H3HOCY »jeMeHTe. lIpukperusironuil CTpyKTYpHBIN
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SJIEMEHT B3aUMOJAEHCTBYET C YAEPKHBAIOLIMM CTPYKTYPHBIM 3JIEMEHTOM BHYTPU OTBEPCTHSI
TakuM 00pa3oM, dYToObl BO BpeMs HCIOJb30BaHHS MPOTHBOCTOSTH  IEPEMEIIEHHIO
YCTAaHOBOYHOIO KOMIIOHEHTa B OTBEPCTHE M M3 OTBEPCTHs. YCTAHOBOYHBI KOMITOHEHT
ompenessieT pe3bO0BOE OTBEPCTHE U Pa3MEINEHUS B HEM CHAOKEHHOTo pe3pbOOi manbla,
KOTOPBIN HCIOJB3YETCsl Ui TOrO, YTOOBI ChEMHBIM 00pa3oM MPUKPEIUISITh MOABEPTatOLIHICS
U3HOCY 3JEeMEHT K OCHOBaHUIO. OTHOENbHBI YCTAHOBOYHBIH KOMIIOHEHT MOXeET ObITb C
JIETKOCTBIO U3TOTOBJIEH U 3aKPEIUIEH BHYTPH MOJABEPratOLIErocss U3HOCY HJIEMEHTA C MEHBIIMMHU
u3ep;KKamMu 1 0oJiee BHICOKMM Ka4eCTBOM, 4eM Mpu (HOPMHUPOBAHUH Pe3bObI HEMOCPEICTBEHHO
B TOBEPraroleMcss H3HOCY 3JieMEHTe. Y CTAaHOBOYHBIH KOMIIOHEHT MOKET MEXaHHYECKH
yIOEpPKUBATHCSI BHYTPH OTBEPCTHS B IMOJBEPrarOLIeMCs] M3HOCY BJIEMEHTE MAJsl TOTO, YTOOBI
NPOTUBOCTOSATE  OCEBbIM  IMEpeMelleHHsM B JIF00OM  HampaBieHWH BO  u30ekaHue
HenpeaHaMepeHHO!H notepu gukcaTopa.

B nmpyrom acnekre wuzobperenus, (uKcaTOp BKIOYAaeT B Ce0sl. yCTAHOBOYHBIH
KOMITOHEHT, pa3MelaeMblii 1 MEXaHHYECKH MPUKPEIJIsIeMblii B OTBEPCTUH B MOJBEPraOLIEMCS
U3HOCE 3JIeMEHTE ISl TOro, 4TOOBI MPOTHUBOCTOSITH OCEBOMY MEpPEeMEINEeHHI0; (PUKCUPYIOLIUit
KOMITOHEHT, pa3MeLlaeMblii, ¢ BOSMOKHOCTBIO €r0 MepeMelleH s, B YCTAHOBOYHOM KOMIIOHEHTE
IJIs TOTO, 4YTOOBI ChEMHBbIM O0Opa3oM MPHUKPEIUISITh MOABEPratOLIMICS H3HOCY SJEMEHT K
OCHOBaHHIO, M CTOMOpP Ui TOro, 4TOOBI MpPENOTBpAIlaTh OTKPEIUIEHHE YCTaHOBOYHOIO
KOMITIOHEHTA OT MOJIBEPTaIOLIErocss U3HOCY JJIeMEHTa.

B npyrom acmnekre m3oOpereHus, ¢ukcaTop BKIOYaeT B cebs CHaOXEeHHbIE pPe3bOOid
KOMITOHEHTBI, KOTOpble MEXaHMYECKH MPHUKPEIUIFOTCS K MOABEPraloLeMyCsi U3HOCY 3JIeMEHTY
u3 3akajeHHo# cranu. KoMmmoHeHT QukcaTtopa MOXKeT ObITh OTPEryJMpOBaH MEXKIY ABYMsI
MOJIOKEHUSIMA OTHOCHUTEJIBHO TMOJBEPraloOLIerocss U3HOCY BJIEMEHTA: MEePBbIM MOJOKEHHEM, B
KOTOPOM TIOABEPTaIOIIUIICS U3HOCY 3JIEMEHT MOXKET ObITh YCTAHOBJIEH HJIH YIAJIEH C OCHOBAHMS,
U BTOPBIM TOJIOKEHHEM, B KOTOPOM TOJBEPTAIOLIMICS HM3HOCY 3JEMEHT MPUKPeIUieH K
ocHoBaHMIO (ukcaropom. IlpeamoururenpHo, 4TOOBI (PUKCATOP MOT OBITH MPHUKPEIUIEH K
MOJIBEPraroIeMyCsi H3HOCY 3JEMEHTY MEeXaHHMYeCKHMMH CPEICTBAMH BO BPEMSI H3rOTOBJICHHS,
TaK 4TOOBI OH MOT TPAHCIIOPTUPOBATHCS, CKIATUPOBATHCS U YCTAHABIMBATHCS KaK €IHOE LIEJoe
C TIOABEPTarOIIUMCSI U3HOCY 3JIEMEHTOM, TO €CTh, ¢ (PUKCATOPOM B “TOTOBOM K YCTAHOBKE
nojokeHun. [locie TOro, Kak MOABEPraroIUIiCS H3HOCY 3JIEMEHT MOMEIeH Ha OCHOBaHUE,
(uKcaTop mMepeMeIlaT BO BTOpPOE MOJOKEHHE AJsl YAEp:KaHHs MOJBEPraroLIerocs H3HOCY
3JIEMEHTA Ha CBOEM MECTE JJIsl UCTIOJIb30BAHHUS B 3eMJISIHBIX padoTax.

B npyrom acmekre uzoOpereHms, QUKCATOp Ul TPUKPEIUICHHS, CbEMHBIM 00pasoMm,
MOJIBEPraloIerocss H3HOCY dJIeMeHTa K 000OpyIOBAaHUIO I 3eMIISTHBIX paboT BKIFOYAaeT B ceOs

CHaOKEHHBIH pe3b0OH Mmajel ¢ THe3J0M Ha OJHOM KOHIIE JJIsl pa3MeleHHs] B HEM HHCTPYMEHTa
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IUI TIOBOPOTa Majblia. ['HE3M0 BKIIOUAeT B ce0sl TpaHM Ui PasMELIeHHs WHCTPYMEHTa, H
cBOOOJIHOE MPOCTPAHCTBO, BMECTO OAHOM M3 TpaHeW, IUid TOTO, YTOOBI JydYlle YOAIATh U

BbIYHINATH MCJIKUE 3EMIIAHBIC YaCTHUIIbI U3 THE3/1a.

Kparkoe onucanue ueprexei

Qurypa 1 mpencrasnser coOol BHIO B MEPCHEKTHBE H3HOCOCTOHKOTO  y3Ia,
COOTBETCTBYIOILIEH HACTOSIIEMY H300PETEHHIO.

durypa 2 npencrasiser coboi BUI cOOKY U3HOCOCTOMKOTO y3I1a.

@durypa 3 npexncrasisier coOOi BHUA B MEPCHEKTHBE OCHOBAHMS IJIsI M3HOCOCTOMKOIO
y3Ja.

durypa 4 npencrasiser cob0i BUI CrIepen OCHOBAHUS.

durypa 5 npencrasisieT coO0H BU CBEPXY OCHOBAHMUS.

durypa 6 npencrasiser codoi Bux COOKY OCHOBAHMSL.

Qdurypa 7 mpencrasisier coO0OH BUA B paspes3e, BBINOJHEHHOM MO JHHMHA 7 - 7,
MOKa3aHHbIN Ha Purype 5.

Qurypa 8 mpezacrasisier coOOH BUI CBEPXY MOABEPTaOIIErocs M3HOCY DJIEMEHTa st
HU3HOCOCTOMKOIO y3J1a.

durypa 9 mpencrasisier cobOH BUA B paspes3e, BBINOJHEHHOM IO JHHUU 9 - O,
MOKa3aHHOU Ha Purype 8.

QDurypa 10 mpexncrasisier coOoil BUA B paspese, BBINOJHEHHOM mo juHMA 10 - 10,
MOKa3aHHOU Ha Purype 8.

@urypa 10 A mpencrasnsier co00H BUA B pa3pese, BHIMOJHEHHOM 1Mo JuHUH 10 A - 10 A,
MOKa3aHHOU Ha Purype 8.

durypa 11 npencrasiusier codoi BUI €331 MOABEPTAOLIETOCS U3HOCY 3JIEMEHTA.

Qdurypa 12 npexncrasisier co0oil BUA B pas3pese, BBINOJHEHHOM MO JHHMHA 12 - 12,
nokasaHHoi Ha @urype 11.

Qdurypa 13 mpexncrasisier coOoil BUA B pas3pese, BBINOJHEHHOM mo JuHuu 13 - 13,
nokasaHHoMm Ha @urype 11.

Qdurypa 14 mpencraBinsier cobolf BHUI B TMEPCHEKTHBE C MPOCTPAHCTBEHHBIM
PACIIOJIOKEHNEM AeTaIel U3HOCOCTOMKOTO y3Ja.

@urypa 15 npencrasisier coOOH MECTHBIH BUA COOKY OCHOBAHHSI.

Qdurypa 16 mpencrasisier coOoil BUA B pas3pese, BBINOJHEHHOM IO JHHUU 16 - 16,
nokasaHHoi Ha @urype 15.

Qdurypa 17 mnpencrasisier co0oi BUA B pas3pese, BBINOJHEHHOM o JuHMHA 17 - 17,

nokasaHHoi Ha @urype 15.
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Qurypa 18 mpencrasisier coOoil BUA B pas3pese, BBINOJHEHHOM Mo JuHMHA 18 - 18
nokasaHHoi Ha @urype 15.

@durypa 19 mpencrasisier coOoil BUA B pas3pese, BBINOJHEHHOM mo JuHMH 19 - 19
nokasaHHoi Ha @urype 15.

@durypa 20 mpexacraisier coOOi BUA B pas3pese, BBINOJHEHHOM mo juHMH 20 - 20
nokasaHHoi Ha @urype 15.

durypa 21 npencrasisier coO0M MECTHBIH BHI COOKY H3HOCOCTOMKOTO y3J1a.

Qdurypa 22 mpexacraisier coOOH BUA B pas3pese, BBINOJHEHHOM IO JHHHM 22 - 22

MOKa3aHHOU Ha Purype 21.

o=}

Qdurypa 23 mpexacraisier coOO BHUA B pas3pese, BBINOJHEHHOM MO JUHMH 23 - 23
nokasaHHoi Ha @urype 21.

durypa 24 npexncraisier coOOH BUA B pas3pese, BBINOJHEHHOM IO JWHUU 24 - 24
nokasaHHoi Ha @urype 21.

durypa 25 npexncraisier coOOi BUA

o=}

paspese, BBINOJHEHHOM MO JuHuUM 25 - 25
nokasaHHoi Ha @urype 21.

Qdurypa 26 mpexacrasisier coOOH BUA B pas3pese, BBINOJHEHHOM IO JHHHH 26 - 26
nokasaHHoi Ha @urype 21.

@durypa 27 npencrasiser coOOW BUA B MEPCHEKTHBE (PUKCATOPA, BXOMALIETO B COCTAB
MOJIBEPrarOIIEeHcst H3HOCY COOPOYHON €TMHHLIBI.

Qurypa 28 mpencrasiusier cob0l BHI B TMEPCHEKTHBE C MPOCTPAHCTBEHHBIM
PACIIOJIOKEHNEM AeTaIel U3HOCOCTOMKOTO y3Ja.

durypa 29 npexncrasisier coOOiH BUA B pas3pese, BBINOJHEHHOM IO JHHUU 29 - 29,
noka3aHHoH Ha Purype 2, ¢ PUKCATOPOM B MOJIOKEHUH PACKPEIUICHUS.

@urypa 30 npencrasnsier coO0 MECTHBIM BUA B pa3pese, BHITOJHEHHOM IO JHHUHU 29 -
29, nokazaHHoOH Ha @urype 2, ¢ GUKCATOPOM B 3aUKCUPOBAHHOM TOJIOKEHUH.

@urypa 31 npencrasisier cOOOH MECTHBIN BUJ B IEPCIIEKTHBE MOABEPTAIOIIErOCs U3HOCY
3JIEMEHTA.

®urypa 32 npencrasisier cOO0OH MECTHBIN BUJ B IEPCIIEKTHBE MOABEPTAIOIIErOCs U3HOCY
3JIEMEHTa C YaCTHYHO YCTAHOBJIEHHBIM YCTAHOBOYHBIM KOMIIOHEHTOM (hHUKCaTOpa.

@urypa 33 npencrasisier coOOH BUI B IEPCIIEKTHBE MMOABEPTAOLIEIHCS N3HOCY 3JIEMEHTa
C YCTAaHOBOYHBIM KOMIIOHEHTOM, YCTAHOBJIEHHBIM B MTOABEPTAOIIEMCs U3HOCY 3JIEMEHTE.

®urypa 34 npencrasisier cOOOH MECTHBIN BUJ B IIEPCIIEKTHBE MOABEPTAIOIIErOCs U3HOCY
3JIEMEHTa CO BCTPOEHHBIM YCTaHOBOYHBIM KOMIIOHEHTOM (pUKCaTOpa M CTOMOpPa U MAajibla,
TOTOBBIX K YCTAHOBKE.

durypa 35 mpexncrasisier co0Oi BUA B pas3pese, BBINOJHEHHOM IO JHHHH 35 - 35,



MOKa3aHHOU Ha Purype 34.

Qdurypa 36 mpencrasisier coboi Bua cOOKy cromnopa (ukcaropa.

@urypa 37 npencrasisier coOOH BUI CBEPXY MasbLA.

@urypsl 38 u 39 nmpencraBiasroT coOOH KaXkaas BUA CBEPXY Maliblla ¢ WHCTPYMEHTAMH,
MOKa3aHHBIMU B THE3E.

durypa 40 npencrasisier cOOOH MECTHBIH BH B IIEPCIIEKTUBE MAJIbLIA.

@urypa 41 npencrasiusier codoit BUA criepenu GpukcaTopa.

®urypa 42 npencrasisier codoit BUn cOOKy ¢ukcaropa.

durypa 43 npencrasisier codoi BUI CHU3Y (UKcaTopa.

Qurypa 44 npencrasisier coO0i BUA COOKY YCTAHOBOYHOTO KOMIIOHEHTa (PUKCATOPA.

Ocy1ecTBieHne N300peTeHHs

Hacrosmee m3o0pereHne OTHOCUTCS K M3HOCOCTOHKOMY Y3y IJIsl Pa3JIMYHBIX BHIOB
o0opynoBaHusl Aisl 3€MIITHBIX paloT, BKIIOHAKOLIEro B cebs, HampuMep, 3eMIIEpOHHOe
obopynoBaHue © OOOpymOBaHWE Ui TepeMelleHust rpyHTa. TepMuH "3emiiepoiiHoe
obopynoBanue" oO3HaUaeT OOMMWI TEPMUH, OTHOCSIIUUCA K JIFOOOW W3 PasHOOOpA3HBIX
3€MJIEPOMHBIX MAIWH, UCTIOIb3YEeMbIX B TOPHBIX paboTax U B CTPOUTENLCTBE U APYTUX padoTax,
U KOTOpbIE, HAIIPUMep, BKJIFOYAIOT B ceOsl qpariiaifHbl, KAHATHBIE OJHOKOBIIOBBIE SKCKaBATOPHI,
OJHOKOBIIIOBBIE JKCKaBATOPbl € TMPSIMOM JIOMIATOM, THAPABIUYECKHE OSKCKABaTOPbl U
OHOYTNyOUTENbHBIE CHapsabl. TepMuH '"3emiiepoitHoe oOOpynoBaHHE" Tak:Ke OTHOCUTCS K
BHENIPSIIOIIUMCSI B TPYHT KOMIIOHEHTaM 3THX MAallWUH, TAKMX KaK KOBII WJIM MEXaHUYECKUU
PBIXJIUTENb. Pexyias KpoMKa MpencTasiisieT COOOH TOT YH4aCTOK 3TOr0 OOOPYAOBAHUS, KOTOPOE
BXOJUT B KOHTAKT ¢ rpyHTOM. OOUH IpuUMep pexymel KpOMKe MpencTaBisieT cOO0M KO3bIpeK
koBia. Tepmun "oOopynoBaHue NJisi MepeMeEIleHns] TPYHTA" TakKe O3Ha4daeT OOIMUN TepMUuH,
OTHOCSITUICS K Pa3HOOOpa3HOMY OOOPYAOBAaHMIO, KOTOPOE HCIIONB3YETCs U MEePEeMEIIeHHUs
TPYHTOBOT'O MaTepuaja u KOTOpOe, HapuMep, BKIIIOUAeT B ceOst IOTKU U TIATHOPMBI TEJICKEK B
roproii no6erye. Hacrosimee nzobpereHne moaxoauT AJsl UCIIOJIB30BAHMS HA PEKYIIEH KPOMKE
3emiiepoitHoro obopynoBanus B ¢opme, Hampumep, 3emiepoiiHoro 3ydba u Oanpmaka. B
JOTIOJIHEHNE K 3TOMY, OINpEIeNIeHHbIE aCIIEKThl HACTOSINEr0 M300peTeHHs TaKKe MOAXOIAT IS
UCTIOJIb30BAHUS B KAUECTBE MOBEPXHOCTH U3HOCA B (JOpMe, HATIPUMED, JIE3BHUSI.

OTHOCUTENbHBIE TEPMUHBI, TaKWe KaK TMEPEIHUMN, 3aAHUHN, BEPXHUN, HIDKHUU U TOMY
nonobHoe wucnonp3dyercs st ynodcrea. Tepmunsl "mepemnmit" wiu  "Bnepen' OOBIMHO
UCTIOJIB3YIOTCS ISl TOTO, YTOOBI YKa3bIBATh HOPMAJILHOE HAIPABJICHUE TIEPEMEIICHUs BO BpEMsI
UCTIOJIb30BaHUsS (HAmpUMep, NMpPU KOMAHWH), a TePMHUHBI "BepxHHH" niam "cBepxy" OOBIMHO

HUCIIOJIb3YHOTCA KaK CCbhbIJIKA Ha MNOBCPXHOCTh, 11O KOTOpOfI npoxoauT Marcpuall, KOrmaa,
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Harpumep, OH cobupaercs B KOBIIL TeM He MeHee, IPU3HAETCS, UYTO B X0A€ pabOThl Pa3IMIHbIX
MAIlH Ui 3€MEJbHBIX paboT M3HOCOCTOMKHUIT y3€l MOMKET BO BPEMsl HCIIOJIb30BAaHHS ObITh
OPHUEHTHPOBAH PA3JIMYHBIMHU CIIOCOOAMHU U MIEPEMEIIATHCS B PA3HBIX HAIIPABJIEHHSIX.

B onHom mpumepe, m3HOCOCTOMKUI y3en 14 mpeacrapnseT coOOW 3eMIIEPONHBIN 3Y0,
KOTOPBIN MPUKpPEIIsieTcsl K KO3bIpbKy 15 koBma (cMm. @urypsl 1, 2 u 14). 3y6 14 Brmodaer B
cebs nmepkarenb 19, mpuBapeHHBIH K KO3BIPbKY 15, MpPOMEXKYTOYHBIH nepxkarenb 12,
YCTaHOBJICHHBIN Ha faepxarene 19, u 3a0CTPeHHBbIM HAKOHEYHUK TaKXK€ MMEHYEMbIH HAacaakon
10, ycraHoBNeHHBINH HAa ocHOBaHMM 12. XOTS Ha YepTerkax MOKa3aHa OJHA KOHCTPYKIHs 3y0a,
BO3MOJKHBl M APYrHe€ KOHCTPYKIMH 3yOa, HCIOJB3YIOI[HE HEKOTOPbIE WIIM BCE AaCIMEKThI
uzobperenusi. Hampumep, npepxarens 19 B 5TOM BapuaHTe peaqu3aluu  H300peTeHHs
NPUBAPHUBAETCS K KO3BIPbKY 15, HO OH MOT OBl OBITH MPHUKPEIUIEH MEXaHHYECKUM CIIOCOOOM
HaTNpUMep, MOCPEACTBOM COOpPKH C MCIIOJIb30BAHUEM 3aMKOBOTO coenuHeHus tura Whisler. B
JOTIOJIHEHNE K 3TOMY, OCHOBAaHHE MOIJIO Obl ObITh HEOTAETMMOH YacThIO 3eMIIEPOIHOTO
0o0oOpynOBaHUs, a HE OTAEIHHO MPUKPETUIEHHBIM KOMIIOHEHTOM. Hampumep, nepxarens 19 mor
Obl OBITh 3aMEHEH HOCOBOH YAaCTBIO HA JIUTOM KO3bIPbKE, BBINIOJHEHHOHW Kak €IWHOE IIeJIoe C
5THUM KO3bIPbKOM. XOTSl B 3TOM BapHaHTE NMPUMEHEHHs, B LEJSIX OObICHEHUs], IPOMEKYTOUHBIN
nepxarenp 12  ynmoMHuHaeTcss Kak OCHOBAaHHME, a 3a0CTPEHHbIM HakOHEYHUK 10, kak
MOJIBEPrarOIIUNACS U3HOCY 3JIEMEHT, MPOMEXKYTOUHBIN aAep:karens 12 Mor Obl paccMaTpUBaThCS,
KaK MOJBEPTarOLIUNC U3HOCY 3JIEMEHT, a iepKaTesb 19 - kak OCHOBaHUE.

Hepxxarens 19 Bximovaer B cebs mapy nam 21, 23, KOTOpbIE OXBATBIBAIOT C JIBYX CTOPOH
KO3bIpeK 15, ¥ BBICTYNAIOIIYIO B IEPEAHEM HANPABJICHUU HOCOBYIO 4acThb 18. IIpomexyTOUYHBbII
nep:karenb 12 BKiO4aeT B ceOs OTKPBITYIO B 33/IHEM HAINPaBJIEHUH MOJIOCTh 17, BMEIIAOIIYIO
HOCOBYIO 4acTh 18, pacmoyio’KeHHYI0 Ha nepeaHeM KoHue nepxkatens 19 (cm. Qurypser 1, 2, S u
14). IIpennouruTenbHO, 4TOOBI MOJOCTh 17 ¥ HOCOBas 4acTh 18 ObBUTM BBIMOJHEHBI TaK, KaK B
natente CIIIA 7,882,649, koTOphIii BKJIIOUEH B JaHHYIO 3asBKY B Kaue€CTBE CCHUIKHM, HO MOIJIH
Obl OBITH HMCIIOJIb30BAHBbl U APYrHMe€ KOHCTPYKIMH HOCOBOH dWacTu M mojocTtH. [epxkarens 12
BKJIFOYAET B ceOsl BBICTYMAIOMIYIO B MEPEIHEM HAIMPABICHUN HOCOBYIO 4acTh 48 aJisl YCTAHOBKU
3a0cTpeHHoro HakoHeuHuka 10. 3aocTpeHHbI HakoOHeUHUK 10 BKiouaeT B ceOsl OTKPBITYIO B
3aIHEM HAIPABJICHUH IOJIOCTh 26, BMELIAIOMIYIO B ce0sl HOCOBYIO 4acTh 48, U nmepeaHnuil KOHeI|
24 npna BHempeHuss B IpyHT. Dukcarop 16 wucnons3yercs [ NOPUKPEIUICHUsS KAk
MOJBEPraro1erocs n3Hocy siaeMenTa 10 k ocHoBaHuro 12, Tak U 0OCHOBaHMs 12 K HOCOBOM 4acTH

18 (cm. @uryper 1, 2 u 14). B stom mnpumepe, (uUKCATOpPBI Uil NPUKPETUIEHHS Kak

2
MOJBEpraro1erocs u3Hocy sineMenta 10 k ocHoBaHuio 12, Tak u ocHoBaHuE 12 K HOCOBOW 4acTH
18 ABISFOTCA OMHUMHU U TEMH Ke. TeM He MeHee, OHH MOIJIM Obl UMEThb Pa3INYHbIE Pa3Mepsbl,

HUMETH PAa3JIMYHBbIC KOHCTPYKUWKU WU MOTJIN OBI OBITH ITOJHOCTBIO pa3IMIHbIMU q)HKcaTOpaMI/I.
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IIpy MCHONB30BAaHUM TMPOMEKYTOYHOTO IeprKareis, 3y0 MOAXOIUT Ul HCIOJb30BAaHUS HA
OOJBIIMX MAaIIMHAX, HO MOTr OBl TaKXe HCIOJb30BAaThCSI Ha MEHEE KPYIMHBIX MamnHax. B
KaueCTBE AJIbTEPHATUBBI, 3a0CTPECHHBIM HAKOHEYHMK, B Ka4eCTBE IMOABEPraroLIErocs HU3HOCY
3JIeMEeHTa, MOT Obl OBITh MPUKPEIJICH HEMOCPENCTBEHHO Ha JAepkaTenb 19, BBICTymaromui B
KaueCTBE OCHOBAHUS.

IMonsepraromuiicss u3Hocy 3eMeHT 10, B 3TOM BapHaHTe pealn3aliil H300peTeHus,
uMeeT OOBIYHO KJIMHOBHIHYIO KOH(Urypammio BepxHed cTeHkoi 20 M HIDKHEH CTeHKOH 22,
KOTOPBIE CXOZATCS K Y3KOMY MepelHEeMy KOHLy 24, NpelHa3HAa4eHHOMY IUIsl BHEAPEHUS H
NIPOHUKHOBEHUS B TPYHT BO BpeMsi paboTel o0opynosanus (cM. @urypsl 1, 2 u 8 — 14). [Tonocts
26 OTkpeITa € 3aJHEr0 KOHLA 28 MNOABEpPrarwlerocss W3HoCcy siaeMmenta 10 g1 npuema
ocHoBaHus 12. [IpennodruTenpHO, YTOOBI TOJOCTH 26 BKJFOYANa B ceOsl MepenHull KOHIEBOM
yuactok 30 wu 3agHmii koHUeBOH ydactok 32. Ilepemnmit mmm paboumii yuactox 27
MOABEPraroIlerocsi U3HOCy syieMeHTa 10 sABiseTcss TeM Y4YacTKOM, KOTOPBIH pacrosaraercs
BIEpEaN OT MOJIOCTH 26. 3amHUN WM YCTAaHOBOYHBIN Y4acTOK 29 MOIBEPrarouerocs U3HOCY
sneMeHTa 10 SBIsETCS TEM Y4aCTKOM, KOTOPBIH BKIIFOYAET B ce0s1 OJIOCTh 26.

ITepennuii koHueBoi ydactok 30 mosoctu 26 (cm. @urypsr 10 — 13) Brirouaer B ceds
BEPXHIOI0 M HWXKHIOK crabummsupyoomue nosepxHoctd 34, 36, Crabmnmmsupyrommue
NMOBEpXHOCTU 34, 36 pacnoJioKEHbl B OCEBOM HAIPABJCHUH, MO CYLIECTBY, MNapaijIebHO
MPOJOJIBHON OCH 42 MonocTy 26 A NOBBILIEHUS] YCTOWYUBOCTH MO IEHCTBUEM BEPTUKAIBHBIX
HArpy30K, TO €CTb HAarpy30K, KOTOpbI€ BKJIOHUAIOT B Ce0s BEPTHKAJIBHYIO COCTABIIIOLIYIO.
TepMuH “IO CylIeCTBY, MapaJljIeNIbHbIN B 3TOU 3asBKe O3Ha4daeT (PAaKTHYECKU MapayiebHbIN
WA ¢ HEOONBUINM VIJOM OTKJIOHEHHsS OT MapajUIeNbHOCTH, TO €CThb MNPHOIM3UTEIBHO 7
rpanycoB unan  MeHblie. COOTBETCTBEHHO, CTaOWIM3HMpYIOIIMe ToBepxHOocTell 34, 36
pAcIIONIO’KEHbl B OCEBOM HAIIPABJIEHUH TIOZ YTJIOM, COCTABISIOINIMM MNPUOTU3UTENBHO 7 HIIN
MEHBIIIE 10 OTHOIIEHUIO K MponosibHOHN ocu 42. [IpennoyturensHo, 4TOOBI CTAaOMITU3UPYIOLTHE
MOBEPXHOCTH OTKJIOHSUIMCh BAOJb OCH B 33/lHEM HAIpPaBJIEHUU OT MPOAOJIBHON OCU MO YIJIOM,
COCTaBJISIFOIUM MPHOIM3UTENBHO MATh IPAAYCOB MIIM MEHBIIE, a HAanOOJIee MPEATOYTUTENBHO -
MOJ YIJIOM, COCTaBJISIFOIIUM 2 - 3 rpaayca.

Crabummupyromue mnopepxHocTd 34, 36 pacrojararoTcsi HANpOTHUB IpPyr Apyra Hu
TUTOTHO TPHJIETAIOT K COOTBETCTBYIOIIMM UM UMEIOIUMH C HUMH B3aUMOJIOTIOJTHSIOLIYIO (OpMY
CTa0MIIN3UPYIOIIMMH MTOBEPXHOCTAMH 44, 46 Ha HOcoBOH yacTH 48 ocHoBaHus 12 (cM. @ur. 24).
Crabummsupyromue noBepxHOcTeld 44, 46 SBIAIOTCS TakKe, MO CYIIECTBY, NapajlieIbHbIMU
NPOAOJIbHOM OcH 42, KOrzna KOMIOHEHThI coOpaHbl BMecTe (cM. Durypel 3 - 7, 14 - 16 u 24).
[TnoTHOE Mpuneranue CTabUIN3NPYIOIINX OBEpXHOCTEH 34, 36, paCNoOJIOKEHHBIX B TIOJIOCTH 20,

K CTaOMJIU3HPYIOIUM TOBEpXHOCTsM 44, 46, pacmoJIO)KEeHHBIX Ha HOCOBOW dYacth 48,
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obecrevynBaeT yCTOHYMBOE KPEIUIEHUEe TOIBEPraoerocs u3Hocy saeMenta 10 non nefcTeueM
BEPTUKAJIBHBIX HArpy3ok. BepTukanpHble Harpysku, Hpuiaraemele K IepefHeMy KoHuy 24
MOABEPraroIlerocsi U3HOCy 3yeMeHTa 10, MPUHYKIAIOT €ro, €Cild OH He OrPaHHYEH HOCOBOMU
4acTbl0 M (PUKCATOPOM, IEpeMelaTbcss Brepen OT HOcoBoH dwactu. Crabunmsupyroiue
MOBEPXHOCTH, TO €CThb IOBEPXHOCTH, KOTOPBIE SIBJSIOTCA, MO CYLIECTBY, MapaUICIbHBIMU
MPOJOJBHOM OCU 42 CONPOTUBIISIIOTCS 3TOMY BO3IEHCTBUIO Oojiee > PEeKTUBHO, UeM
MIOBEPXHOCTHU € OOJIBIIMMHU OCEBBIMH YKJIOHAMHU, U o0ecreunBaeT 0osiee yCTOWINBOE KpETUIeHHE
MOABEPraroIerocsi U3HoCy siemeHTa 10 Ha HOCOBOM yacTu 48. bosee yCTOWYMBOE KPEIUICHHE
JenaeT BO3MOXKHBIM HCIOJb30BAHHE MEHBINEro (pUKcaTopa M HMMEET CBOMM Pe3yJbTaTOM
MEHBIINNA BHYTPEHHUI U3HOC MEKAY AETASIMU.

ITepennnii koHLIEBOH ydacTok 30 mojocTu 26, KpoMe TOro, BKJIIOUaeT B ceds OOKOBbIE
OTIOpHBIE MOBEPXHOCTH 39, 41 11 KOHTAaKTa ¢ COOTBETCTBYIOIIMMHU UM OOKOBBIMU OTIOPHBIMH
nosepxHocTsIMU 45, 47 Ha HocoBoW wactu 48 mnst TOro, 4ToOBI MPOTHUBOCTOATH OOKOBBIM
Harpy3kam, TO €CTb Harpy3kam ¢ OOkoBoH cocrasisiroinei. [IpenmoururensHo, 4ToOBI OOKOBBIE
OTopHbIe TOBepxHOCTH 39, 41, pacnoyioKeHHble B MOJOCTH 26, U OOKOBBIE OMOpPHBIE
nosepxHoctu 45, 47, pacnonoXeHHble Ha HOCOBOM 4acTh 48, pacmnojaraliucb B OCEBOM
HATPABJIEHNUH, TIO CYIIECTBY, MapajUieIbHO MPOJOJBbHOU OChb 42 mysi Oosbiued yCTOHYMBOCTH
KpeIUICHUsT TIOABEPraromerocss u3Hocy siementa 10. Dtm mepenHue OOKOBbIE OTOpPHBIE
noBepxHocTu 39, 41, 45, 47 paboTaroT COBMECTHO C 3aJHUMH OIMOPHBIMHU MMOBEPXHOCTSIMH,
KOTOpBIE TaKXe NPOTHBOCTOST OOKOBBIM Harpy3kaM Kak 3TO oOcyxknaercs Himke. B
NPEANOYTUTENBHOM BapHAHTE pean3alliil M300peTeH s, ePEeIHIEe OMOPHbIE TOBEPXHOCTH 34,
36, 39, 41, pacnoJjiO)KeHHbIE B TMOJIOCTH 26, KakAasl BBITIOJHEHbI ¢ HEOOJNBIIOW MOMEpeyHOM
BOTHYTOW KPWUBU3HOW UIsi OOJBINEr0 CONMPOTHBIEHHS, CABUIAIOIIMM Harpy3kaM M Harpyskam c
Apyrux HampasyeHui. Ilepennue Hecymue nosepxHOCTH 44 - 47, pacnoNOKEHHbIE HA HOCOBOH
gactu 48, wMenu Obl COOTBETCTBYIOIIYIO BBINYKJIYIO KOHGuUrypaumoo. OOHAKO MepenHue
OTIOPHBIE TOBEPXHOCTH, PACIIONIOKEHHBIE B MOJIOCTH 26 U HA HOCOBOU yacTH 48, Moriu Obl ObITH
IJIOCKMMHU UJIU BBITIOJIHEHHBIMU C HHOW KPUBU3HOM.

HocoBas yactb 48 ocHoBaHus 12 BKIIIOYAIOT B cebs 3aAHUI WJIM OCHOBHOM y4acTok 50 ¢
3aJHel CTOPOHBI OT CTAOMJIM3HMPYIOUIUX MOBepxHOCTel 44, 46 mepemHero koHma 52 (cm.
Qurypst 3 - 7 u 14 — 20); B xauecTBe HOCOBOH uacTu 48 paccMaTpHBAETCs TOT Y4acTOK
nepxarens 12, KOTOpbIA PacHoyiOKEH B MOJOCTU 26 MOABEPraroLierocss U3Hocy sjaementa 10.
OcHoBHOI ydacTok 50 B monepeyHoM pas3pese uMeeT KOH(PUTrypanumo "KocTu st codaku" (cMm.
Qurypsr 18 — 20) ¢ Gonee y3KOl HEHTPaNbHOH cekuuel 54 u OonbmnMu win 0ojiee KPymHBIMU
OokOoBBIMU ceKIusMHU 56. Takoro poga KOHCTPYKIUSI HATIOMUHAET MO (PYHKLIUU KOHCTPYKLIUIO

IBYTaBpOBOH Oanku, W o0ecrneynBaeT TMPOYHOCTH MPH YMEHbLIEHHOH Macce. B
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NPEANOYTUTEIBHOM BapHAaHTE peain3alii U300peTeHHs, OOKOBBIE CEKIUU 56 MPEeACTaBISIOT
co0oli 3epkajbHOe OTOOpaskeHHe Apyr Apyra. bokoBble ceKIMM 56 TOCTENEHHO YBETNYUBAIOTCS
B TOJILIMHE OT NEPEeNHEN K 3aAHeN 4acTH AJIsl MOBBILIEHUS] POYHOCTH U CHUKEHUS HANPSKEHUS
B KOHCTpykuuu. Mcnonp3oBanue HOCOBOM 4dacTH 48 € y3KOW LEHTPAJIBHOW CeKUUen 54 u
YBEJIIMYEHHBIMH OOKOBBIMH CEKLIUSAMHU 56 00ecreynBarT IBOHHYIO BBITOAY: 1 HOCOBas 4acThb 48
UMeeT TOCTATOYHYIO MPOYHOCTH JJISI TOTO, YTOOB! BBIACPIKUBATD TSDKEYIO HATPY3KY, C KOTOPOM
OHa MOYET CTOJKHYTbCS BO BpeMsi paboTel, W i1 pacmojoxkeHue ¢ukcaropa 16 mo ueHTpy
H3HOCOCTOMKOro y3na 14, 3amuinaromee ero or adpa3sMBHOTO KOHTAaKTa C TPYHTOM BO BpeMs
UCTIOJIB30BAHUSI W CHWJKAKOILee PUCK BhIMaaeHus ¢ukcaropa. IlpennmoururensHO, UYTOOBI
LEHTPaJIbHAs CeKUUs 54 mpencTaBiisia MPHOIU3UTENBHO LEHTPAJIbHbIE BE TPETH WIIM MEHBLIIE
MOJHON TOJIIIUHBI TO €CTh, BBICOTBI HOCOBOW 4acTU 48 B TOH K€ MOMEPEYHON MJIOCKOCTU. B
HanOoJyiee TMPEeNNnoOYTHTEIPHOM BapUAaHTE pealM3alud H300pETeHHs], TOJIIWHA LEeHTPAJIBHOM
cekuuu 54 cocrapinsieT npudau3uTeNbHO 60% WM MeHbIIe HAMOOJBIIEH UM TIOJTHON TOJIIHHBI
HOCOBOM 4acTu 48 B TOM K€ CaMOW NMONEPEYHON MIIOCKOCTH.

LlentpanbHas cexumst 54 ONpeneneHO BePXHEH MOBEPXHOCTBK) 58 M HIUDKHEH
nosepxHOcThi0 600. IlpemnmourtnrensHO, YTOOBI BEPXHHE M HIDKHHE TOBepxHOCTH 58, 60
pacrnosarajucb B OCEBOM HAIPABIECHUH, MO CYLIECTBY, MapajuIebHO MPOAOJBHON ocH 42, HO
OHH MOTJIN Obl UMETh OONBIINI YKIOH. BepxHsisi MOBEPXHOCTh 58, ¢ Ka)I0H CTOPOHBI, TIABHO
NEPEeXOAUT BO BHYTPEHHIOKD TIOBEPXHOCTb 62 Ha OOKOBBIX CeKUusAxX S56. BHyTpeHHHE
MOBEPXHOCTH 602 MMEIOT MOMNEPEeYHbI HAKJIOH B HAINPABJIECHUHU BBEPX U HAPYKYy OT BEpXHEH
MOBEPXHOCTU 58, 4aCTUYHO OMpEesisi BEPXHIOK 4acTh OOKOBBIX CeueHUH 56. AHaJOTUYHBIM
o0pa3oM, BHYTPEHHHE MOBEPXHOCTH 64 UMEIOT MONEPEYHbI HAKJIOH B HANPABJICHWU BHHU3 H
HApy)Ky OT HIDKHEW moBepxHOCTH 00, YaCTHUYHO ompenenss Oojiee HUKHIOK 4YacTh OOKOBBIX
cexkumii 56. BHyTpeHHHE NOBEPXHOCTH 02 UMEIOT Kak/asi MONEePEYHbI HAKJIOH MO OTHOUIEHUIO
K BEpPXHEH MOBEPXHOCTH 58 MO YIIIOM 0, COCTaBISIFOIIMM npuOnnsutenbHo 130 - 140 rpanycos,
IUIL TOTO, YTOOBI TMPOTHBOCTOSITH KAaK BEPTUKAIBHOMY, TaK M OOKOBOMY HAarpyK€HUIO Ha
MOABEPraroIMNiicss U3HOCY 3jJeMeHT 10, M CHMKAaThb KOHLEHTPALMIO HANPSPKEHUH BO BpeMs
HarpykeHust (cM. @ur. 20). OnHako ecnu Tpedyercs, TO OHHU MOIJIM Obl OBITH TIOZ YIJIOM BHE
3TOrO JUanasoHa Hampumep, npudiamsurensao 105 - 165 rpanycos. IlpeamourutenbHoO, 4TOOBI
BHYTPEHHHUE TIOBEPXHOCTU 64 TMpencTaBisuin coOOi 3epKabHble OTOOpPaKEHHS BHYTPEHHUX
nosepxHocTel 62, HO, ecnu Tpedyercs, TO OHU MoK Obl ObITh Apyrumu. IIpennouTurenbHbIe
IMana3oHbl HAKJIOHOB SIBISIFOTCS ONHUMH W TEMH JK€ Jis O0OMX TpPYII BHYTPEHHUX
nosepxHocTelt 62, 64. Camblii NpPeANOYTUTENbHBIH VYKIOH [AJ KaXxIOH BHyTpEeHHeN
MOBEPXHOCTU 62, 64 HaXOAUTCs MOJ YIJIOM (., cocTasjsiromuM 135 rpagycos. B HekoTOpBIX

KOHCTPYKLHUSAX, MOXKET OBITh MPEANOYTUTENbHO, YTOOBI KaXash BHYTPEHHS MOBEPXHOCTb 02,
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64, ObUIa HAKJIOHEHA TOJ] YIJIOM 0, COCTABJBIOLINM OoJiee yeM 135 rpaaycoB, O OTHOIIEGHUIO K
CMEKHOW ¢ HeH BepXHEeW WM HIDKHEH TOBEPXHOCTH AJsi TOro, 4todObl obecmeunTh Ooljee
BBICOKOE COIPOTHBJICHUE BEPTHUKAJIBHBIM Harpy3kam. llpeamodrurenbHO, 4TOOBI BHYTPEHHHE
MOBEPXHOCTU 62, 64 mpeAcTaBisuid COOOW CTAOWIM3UPYIOIINE TMOBEPXHOCTH, KaXKnas U3
KOTOPBIX Paclojaraercs B OCEBOM HAIPABJIEHUH, MO CYLIECTBY, NapajuIeIbHO NPOAOJIBHON OCH
42 nmns TOro, 4TOOBI JIydile MPOTHUBOCTOSITH BEPTUKAIBHBIM Harpy3kam H OOecreynBaTh
YCTOWYHBOE KPEIUICHUE NOABEPrarolerocs u3Hocy sjaemenTa 10 Ha ocHoBanuu 12.

B nenTpanbHON cexuuu 54 BBINOJIHEHO LIEHTPAJIBHOE OTBEPCTHE 066, KOTOPOE OTKPBITO HA
BepxHeH W HWxkHel moepxHOCTsX 58, 60 (cm. @urypwr 3, 5, 7, 19, 25 u 29), xots, ecnu
TpeOyeTcsi, TO OHO MOTJIO Obl OBITH OTKPBITHIM TOJIBKO Ha BepxHell moepxHoctu 58. IIpoxon
BHU3 OTBEPCTUsI 60 depe3 HIKHIO MOBEPXHOCTb 00 yMEHBIIAET CKOIJIEHHWE MEJIKUX YaCTHI
IPYHTa B OTBEPCTUH U JENIAET BO3MOXKHOH 0OJiee MPOCTYIO0 OYHCTKY OTBEPCTHS OT 3THX MEJKHX
yactul. Bepxusas crenka 20 mozasepraromerocss uM3Hocy sieMeHTa 10 BKIOHArOT B cebs
CKBO3HO€ OTBEPCTHE 67, KOTOpPOE, KOraa MOABEPrarOllUiicsa U3HOCY 3JeMeHT 10 yCTaHOBJIEH Ha
HOCOBOH uacTu 48, siBJsieTcsi COBMEIIEHHBIM ¢ oTBepcTreM 66 (cm. Durypsr 1, 9, 10 A, 13, 14,
25 u 29). B otepctust 66, 67 BcraBnsercs ¢ukcatop 16 mns TOro, 4TOOBI CKPEIUISATH
nojBeprafomuics u3Hocy siemMeHT 10 ¢ ocHoBanmeM 12 (cm. @urypsr 25, 29 u 30).
IToppoOHocT  mpenmouturensHOro  (Qukcaropa 16 mnpuoxmarcs wHmwke. OpHako I
MPUKPETJICHUs] MOJBEPraroIerocss u3Hocy sieMeHta 10 xk ocHoBaHuto 12 mMoriu Obl OBITH
UCTIOJIB30BaHbl U Apyrue (ukcatopel. B kadecTBe mpUMEpOB, albTEpPHATHBHBIE KOHCTPYKIIMU
¢ukcaropoB moriu Obl mMeTh popmy, packpeityio B mareHTe CIIA 7,578,081, nnu narente
CIIA 5,068,986, xa)xaplii 13 KOTOPBIX BKJIFOUCHBI B TAHHYIO 3asBKY B KaueCTBe CChUIkH. Dopma
COBMEIIEHHBIX OTBEPCTHUH B MOJABEPrarOLIEeMCs HU3HOCY OJJIEMEHTE U OCHOBAHUU B CIy4YasiX
UCITIOJIb30BAHUST ANBTEPHATUBHBIX (PUKCATOPOB, KOHEYHO, MOTrjia Obl ObITh OTJIMYHOH OT
NPOMILTIOCTPUPOBAHHOM 3/1€Ch ISl TOTO, YTOOBI HCIIOJB30BATh APYrHe (PUKCATOPHL

OtBepcTtue 67 B monBepraroueMcss H3HOCY snemeHTe 10 ompeneneHo CTeHKOH 68,
KOTOpO€ B MPEANOYTUTENIbHOM BapuaHTe OkpykaeT ¢urcarop 16 (cm. @ur. 31). Crenka 68
BKJIFOYAaeT B ce0sl yAEP)KUBAIOLIUI CTPYKTYPHBIH 3JIEMEHT 69, KOTOPBIA pacrojiaraercs B
MONEPEYHOM HAIMPABJICHUH BAOJIb YACTU CTEHKH, ONpPEAEIsiss BEPXHIOK OMOPHYI0 NMOBEPXHOCTH
71 ¥ HUXKHIOK OMOPHYIO MOBEPXHOCTh 73. OnopHble noBepxHOCTH 71, 73 HaxonaATCs Kaxnaas B
KOHTakTe ¢ ¢ukcatopoM 16 s Toro, 4ToObl yaepKUBaTh (PUKCATOP B OTBEPCTHH U
MPOTUBOCTOATh, HAINpPABJIECHHbIE BHYTPb W HAINpPaBJIEHHBbIE HAPY>Ky BEPTUKAJIbHBIE CHUJIBI,
npuiaraeMble K (UKCATOpPY BO BpPEMS TPAHCIOPTUPOBKH, CKJIATUPOBAHHS, YCTAHOBKH H
UCITIOJIB30BAHUS TMOJIBEPTAIOIIEroCs HM3HOCY 3JIEMEHTa, TaK YTOOBI JIydIle MPersiTCTBOBATH

BBICKAKMBAHHMIO WM TmoTepe ¢ukcatopa. B mpeamodTuTesbHOM BapHaHTe peaTu3aliu
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U300peTeHNs ISP KUBAIOIIUN CTPYKTYPHBIN 3JIeMEeHT 09 BBIMOJIHEH KaK PaHabHBIA BBICTYII,
MPOXOASAIIMM B OTBepCTHE 6O OT CTEHKM 08, B KOTOPOM ONOpHBIE MNOBepxHOCTH 71, 73
BBINIOJIHEHB! KaK BEPXHUM M HIDKHUH 3aruleduku. B kadecTBe anbTepHATUBBI, YAECP>KUBAKOLIUN
CTPYKTYPHBIH 351eMeHT 69 MOT ObI OBIThH BBITIOJIHEH KaK YIiyOJIeHHe, He TOKa3aHHOE Ha YepTekKe
B PpACMOJIOKEHHOH IO MepuMeTpy CTeHKe 608 ¢ BEepXHUMH U HIKHHMH OINOPHBIMH
MOBEPXHOCTSIMH, KOTOpbIe OOpalieHsl Apyr K npyry. Bpone crenku 68 B orBepcTum 67
MpeIyCMaTPUBAETCS] BEPTUKAIBHBIN KaHA 75, AeNaloiuii BO3MOKHBIM BBeAeHue (ukcatopa 16
U 3allelJIeHHe YAEePKUBAIOLIEro CTPYKTYPHOrO 3jieMeHTa 69, To ecthb ¢ ¢ukcatopom 16 B
paboueM KOHTakTe ¢ OOEMMH BEpXHEH W HIDKHEH ONOpHBIMH moBepxHocTsMu 71, 73. B
MPOWJUTIOCTPUPOBAHHOM  BapUaHTE pealn3allid  W300peTeHus, B HIKHEH CcTeHke 22
MOABEPraroIlerocsi U3HOCy djeMeHTa 10 He BBINOJHEHO HUKAKOE OTBEPCTHE, HO OTBEPCTHE
MOTJIO ObI OBITH BBIMOJHEHO AJII TOTO, YTOOBI CAENaTh BO3MOXKHON OOpaTHUMYIO YCTaHOBKY C
BO3MO>KHOCTBIO YCTAHOBKH B NIEPEBEPHYTOM IOJIOKEHUH 3a0CTPeHHOro HakoHeuHuka 10. Kpome
TOro, ecnu Tpedyercs, TO OCHOBaHHe 12 MOTJO OBl yCTaHABJIMBATHCS HAa HOCOBOW yactu 18
obpaTuMbIM 00pa3oM, €Clii MocaaKka MeKAy OCHOBaHHMEM 12 u HOCOBOWM uacThio 18 mo3BossieT
3T0. B mpoMIIIOCTPIPOBAHHOM BapuaHTe peann3aliil U300peTeHus, OCHOBaHHE 12 He MOXKET
yCTAHABJIMBATHCS HA HOCOBOW 4aCcTH OOpaTHMBIM 00pa3oM.

B npeanodtuTtenbHOM  BapUaHTE,  YACPKUBAIOUIMN  CTPYKTYPHBIH  3JIeMEHT 69
npeacTaBisieT coOOH, MO CYINeCTBY, MPOAODKEHHE CTEHKH 08, KOTOpOe OrpaHHuYeHO NEePBHIM
cpesoM 77, pacmoJIOKEHHBIM BBIIIE€ WIA CHApy>KM IO OTHOLIEHHIO K YAEPKUBAKOLIEMY
CTPYKTYPHOMY BJIEMEHTY 69, BTOpPBIM Cpe30oM 79, pacmoJIOKEHHBIM HIDKE WJIM BHYTPU IO
OTHOLIEHUIO K YJEPKUBAIOLIEMY CTPYKTYPHOMY 3JIEMEHTY 69, U KaHajIoM 75, pacnojoKeHHbIM
Ha JajbHeM Kpato 81 yaep:kuBaroliero cTpykTypHoro anemenTa 69. Cpessl 77, 79 u kanan 75, B
TaKOM Cllydae, OMPENeNsiiOT HempepbiBHOE yriybieHue 83 B creHke 08, pacmoyiO:KEHHOW IO
MEPUMETPY, BOKPYT YAEPKUBAIOLIErO CTPYKTypHOro sjementa 69. Kpaeswie crenku 87, 89
cpe3oB 77, 79 obpasyrT ymopsl uisi TO3UIMOHUpOBaHUs ¢ukcatopa 16. IIpenmoyrurensHo,
9TOOBI 1O BHYTPEHHEH moBepXHOCTH 91 mojocTu 26 ObLIO MpenycMOTpeHo yriyonenue 85 mis
TOro, 4to0bl (PYHKIIMOHHUPOBATH B KadeCTBE YIOpa BO BPEMsl BBENEHHS YCTAHOBOYHOTO
KOMIOHeHTa pukcaropa 16, Kak 3TO ONMCAHO HUKE.

ITomocts 26 B mopxBepraroimieMcs HU3HOCY 3ieMmeHte 10 mmeer Qopmy, KoTopas
COOTBETCTBYET HOCOBOH 4yactu 48 (cm. @uryper 9, 10, 10 A, 24 - 26 u 29). COOTBETCTBEHHO,
3anHUl Kpail 32 MmoyoCTH BKITKOYAKOT B ce0st BEPXHUH BBICTYN 74 U HIDKHUH BBICTYH 70, KOTOPBIE
BMEIIAIOTCS B BEpXHEe U HIkHee yriyonenus 70, 72 B HocoBol yactu 48. BepxHwuii BeicTyn 74
BKJIFOYAET B ce0sl BHYTPEHHIOI MOBEPXHOCTh 78, KOTOpas pacnoJiaraeTcsi HApOTHB BEPXHEH

noBepxHOCTU 58 Ha HOCOBOU HacTu 48, u OOKOBBIE MOBEPXHOCTH 80, KOTOPBIE PACIIOJIATAIOTCS
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HAIIPOTUB BHYTPEHHUX MOBEPXHOCTEN 62 Ha HOCOBOW 4acTH 48 W IUIOTHO NMPUJIETalOT K HHUM.
[IpennouturenbHO, 4TOOBI MEXKIY BHYTPEHHEH MOBEPXHOCTHIO 78 M BEpXHEH MOBEPXHOCTHIO 58
UMEJICST 3a30p AJIsT TOro, YTOOBl 00ECHeUNTh KOHTAKT MEXAYy OOKOBBIMU MOBEPXHOCTSIMH 80 U
BHYTPEHHUMH TMOBEPXHOCTAMHU 62, HO, ecnu TpeOyeTcs, TO OHH MOIJIM OBITh B KOHTAKTE.
bokoseie moBepxHOCTH 80 HMMEIOT NOMEPEUYHBbIM HAKJIOH, COOTBETCTBYIOLIUN MNONEPEUYHOMY
HAKJIOHY BHYTPEHHHX NOBepxHOCTeN 62. bokosrle moBepxHOCTU 80 pacmosOKEeHbI B OCEBOM
HATNPABJIEHWH, MO CYIIECTBY, MapaJUIeIbHO MPONOJbHONH ocu 42, 4TOOBI COOTBETCTBOBATH
PaCIOJIOKEHUIO B OCEBOM HAINPABJICHUH BHYTPEHHUX MOBEPXHOCTEN 62.

[IpennouturenpHo, YTOOBI HWKHUH BBICTYN 76 TpeAcTaBisl COOOH 3epKajbHOE
oroOpaskeHHe BEepXHEro BbICTYNMa 74, m BKMoYan B ceds BHYTPEHHIOI IOBEPXHOCTh 82,
PACTOJNIOKEHHYI0 HANpPOTHB HIDKHEH moBepxHocTH 60, w OOKOBbIE TOBEpXHOCTH 84,
PacnoJIOKEHHbIE HAIPOTUB BHYTPEHHUX MOBEPXHOCTEHW 64 M MIOTHO Ipuieraromue Kk Hum. B
NoJIOCTH 26, B TAakOM Cjydae, BHYTPEHHSS IIOBEPXHOCTh 78 oOpalieHa K BHYTPEHHEH
MOBEPXHOCTU 82, C MPOMEXYTKOM 86 MeEXIy ABYMs BHYTPEHHUMH MOBEPXHOCTAMH 78, 82,
KOTOPBII HEMHOro OoJiblie, 4YeM TOJIIMHA LEHTPaJbHONW CceKuuu 54 HocoBod dwactu 48.
[IpennouturensHo, 4TOOBI TONIIMHA WM BBICOTA NPOMEXYTKa 86 COCTaBisula B Ipenenax
CPEAHUX JIBYX TPETEH OT MOJHOH TOJIIHHBI MM BBICOTHI MTOJIOCTH TO €CTh, HAMOOJbIIEH BBICOTHI
26 B TOW e CaMOH TOMEpPEeYHOU IJIOCKOCTHU, M HamboJiee MPEATNIOYTHTENFHO - B Mpeaeax
cpenHux 60% wuau MeHblIe IMOJHON TOJIIMHBI 3TOW MOJOCTH B TOM k€ caMOl MoINepeyHOU
ninockocTu. bokosele nmosepxHocTn 80, 84 MMeeT MOMEPEUYHBbI HAKIOH B HAIMpPaBICHUU OT
COOTBETCTBYIOLIMX BHYTPEHHUX MOBEPXHOCTEN 78, 82, U pacloJIOKEeHbI B OCEBOM HAIPABJICHUH,
M0 CyWeCTBY, MapajUyieNbHO MNPOAOABHON ocu 42, omnpefensss BEPXHIOK M  HIDKHIOK
CTa0MIIN3UPYIOIIHE MOBEPXHOCTH  JUIsl  3a0CTPEHHOIO HAKOHEYHHKA. Ilepennue
CTa0MIN3HUPYIOIINE MOBEPXHOCTH 34, 30 B3aMMONEHCTBYET € 3aJHHMU CTAOMIIM3UPYIOIIMMU
noBepxHocTsiMu 80, 84 nmist Toro, 4TOOBI YCTOMYUBO MOANEPIKUBATH MOABEPTAIOLIUICS U3HOCY
sneMeHT 10 Ha HOcOBOM vactu 48. HanpuMep, HanpaBleHHasi BHU3 BepTUKaIbHAs Harpys3ka L1
Ha TepeqHeM KoHIe 24 moaseprarouierocst u3Hocy snemeHTta 10 (cm. @ur. 2), riaBHbIM
o0pa3oM, BOCHPUHUMAETCS CTAaOWIIM3UPYIOMEH MOBEPXHOCTRIO 34 B MOJNOCTH 20, TMJIOTHO
npuyieraomme kK crabunmusupyromeii moBepxHocTH 44 Ha HOCOBOW wactu 48, u 3amHei
cTabunu3upyromeil MmoBEepXHOCThIO 84 B TOJOCTH 26, TMJIOTHO MpPHJIETAOIIed K 3aaHel
cTadmn3upyromed noBepxHocTH 64 Ha HOcoBoll uwacth 48 (cm. Quryper 24 - 26 u 29).
Pacnionoxenune 3TUX cTabUIHM3UPYIOLINX MOBepxHOCTEH 34, 44, 64, 86 B OCEBOM HaIpaBJICHUH,
TO €CTb TO, YTO OHH SBJSIIOTCA, IO CYIIECTBY, NAapaJyIeNbHbIMU MPOAOJBHON ocu 42
MHUHHMHU3HPYET CKJIOHHOCTh K MEPEMELIEHHUI0 BIEepel W BHU3, K KOTOpoMmy Harpy3ka L1

o0y KaaeT MOABEPTraroIIHiCsS U3HOCY dj1eMeHT 10. AHaJOTUYHBIM 00pa30M, MPOTHBOIOJIOKHAS
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HarpaBJIeHHas BBepX Harpyska L2 Ha mepemneM koHue 24 (cm. @wur. 2), rimaBHbIM 00pasom,
BOCIIPHHUMAETCS TepeaHel CTaOMIM3HPYIOLIell MOBEPXHOCTBIO 36 B MOJIOCTH 26, TJIOTHO
MPUJIETAIOIIeH K TepeaHel CTa0MIU3UPYIOIIel MOBEPXHOCTH 46 Ha HOCOBOW 4acTH 48, u 3aaHeln
crabunusupyromeii nmopepxHOcTbi0 80 B mosioctu 20, TUIOTHO MPWJICTAIOMINN K 3aJHEH,
CTa0MIN3NPYIOIIEH MOBEPXHOCTU 62 Ha HOCOBOH yacTu 48 (cm. @urypsl 24 - 26 u 29). Takum
e 0o0pa3oM, Kak ObLIO OTMEYEHO BhILIE, CTAOWIM3HMPYIOIIHE MOBEpXHOCTH 30, 46, 62, 84
HAJEXKHO yAEPKUBAET MOJABEPrar0LUNC H3HOCY 3j1eMeHT 10 Ha ocHOBaHuM 12.

PaGounii koHTakT Mexay OOKOBbIMH MOBEpXHOCTAMU 80 W BHYTPEHHUMH
MOBEPXHOCTSAMU 62 1 MeXTy OOKOBBIMH IMOBEPXHOCTSAMH 84 U BHYTPEHHUMH MMOBEPXHOCTIIMH 64
MPOTUBOCTOAT KAk BEPTUKAJIbHBIM HAarpy3skaM, TaK M Harpyskam C [ONEPEYHBbIMU
COCTaBJSIIOIUMH UMEHYEeMbIMH OOKOBBIMH Harpy3kamu. Ilome3Ho, 4ToObl OZHM U Te XKe
MOBEPXHOCTH TPOTHUBOCTOSUIM KAaK BEPTHKAJIbHBIM, TaK M OOKOBBIM HAarpy3kam, IMOTOMY YTO
HArpy3kd OOBIYHO NPUJIAralOTCA K IOABEPTaAOLIUMCS HM3HOCY 3JIEMEHTAM B MEHSIOLIUXCS
HaIpaBJIEHUSX, KOTJA 3TH 3JIEMEHThI IPOJAaBINBAIOTCs yepe3 rpyHT. C nmonepevyHo HaKJIOHHBIMU
CTa0MJIN3UPYIOIIMMH TMOBEPXHOCTSMHU IUIOTHOE TMPHJIETAHHE MEXAYy STUMH IOBEPXHOCTIMHU
MOXET MPOAOJDKATh COXPAHATHCSA, JaXKe B TOM CJIydae, €CJIM Harpy3Ka CIABUIaeTCsl, HanpuMmep, OT
00JIBIIEro KOJIMYECTBA BEPTHKAIBHON HArpy3KH K OOJbIIEMY KOJHUeCTBY OOKOBOH 3arpy3ku. C
5TOM KOHCTPYKLMEH MepeMelIeHne 3a0CTPEHHOrO0 HAKOHEYHHMKA Ha HOCOBOM 4acTH
YMEHBIIAETCs, YTO NPUBOJUT K CHIXKEHUIO U3HOCA KOMIIOHEHTOB.

C xaxx0#1 CTOPOHBI OT KaXI0TO U3 BEPXHETO U HIKHETO BbICTYNOB 74, 76 B moyioctu 26
peaycMaTpuBaeTcs moiblid yuactok 88, 90 mnst Toro, utoObl BMemaTh B ceOsi OOKOBbIE CEKLIUU
56 HocoBolt yactu 48 (cMm. @urypwr 9, 10, 12, 13, 25, 26 u 29). ITonbie yuactku 88, 90 sBNsIOTCS
COOTBETCTBYIOLIUMH O OTHOLIEHHIO K OOKOBBIM CEKIHSIM 56 M BMEIIAIOT UX. BepxHue mosble
yuacTku 88 ompeneneHsl OOKOBBIMH MOBEpXHOCTsAMH 80 Ha BbICTyne 74 W BHEIIHUMH
nosepxHocTsMU 92. HwkHue mosbie ydactku 90 orpeneneHbl OOKOBBIMH NMOBEPXHOCTSIMH 84
BbICTYIa 76 W BHEIIHMMH IMOBEPXHOCTAMHU 94. BHemHue moBepxHOCTH 92, 94 0OBIYHO MMEIOT
KPUBOJIMHEWHYIO W/HIN YIIOBYIO (OPMY TakUM 0Opa3oM, 4TOObI OBITh COOTBETCTBYIOIIMMH O
OTHOLICHHIO K BEPXHEH, HIKHEH 1 BHEIITHUM TOBEPXHOCTSIM OOKOBBIX CEKIIUHN S50.

B mpenmourutenbHONW KOHCTPYKIMH Kaxkaas Ookosasi creHka 100 HocoBoil wactu 48
cHaOxeH sxenobom 102 (cm. @urypsr 18 — 20). IlpeanodruTenbHO, YTOOBI KOXKIBIN JKeJ00 ObLI
oTpesieNieH HAKJIOHHbIMU cTeHkamu 104, 106 skenoOa, mpuaasasi 3ToMy kenoly, B obmem, V -
obpasnyto koHpurypanuio. [IpenmodrurenpbHo, 4yToObI xkenmoda 102 wWMenu KaskIblii JOHHYIO
crenky 107 mis Toro, 4ToObl n30€kaTh OCTPOro BHYTPEHHETO yIJa, HO, eClii TpeOyeTcs, TO OHH
Moriu Obl ObITH BBIMOJIHEHBI O€3 IOHHOW CTEHKH, TO €CTh C COINpPSDKEHHEM, COEIMHSIOLINM

crerku 104, 106 . IIpenmoururenpHo, uToObl cTeHKH 104, 106 ObLIM Kaskaasi HAKJIIOHEHA TaKUM
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oOpa3oM, 4YTOOBI MPOTHBOCTOSTH KaK BEPTUKAJbHBIM, TaK W OOKOBbIM Harpy3kam. B
NPEANOYTUTENBHON KOHCTPYKIMH cTeHKU 104, 106 sxenoba pacxomsTes TakuM 00pa3oM, 4TOOBI
ompenensatb yroa [ mpoduisa, cocraBistommii  npubnusurenpbHo  80-100  rpamgycos
MPEINOYTUTEIBHO, YTOOBI MPUOMU3WTEIBPHO MO 45 TpamycoB C KakIOH CTOPOHBI OT
LEHTPAJIbHOW TOPU30HTAJIBHON IUIOCKOCTH, XOTS YroJl MOT Obl OBITH M 3a NpeneinaMu 3TOro
nuanaszoHa. IlpepmoururenbHo, uToObl creHku 104, 106 »xemoba pacronarajvnch Kakaas B
OCEBOM HaIpPaBJICHUH NapajuieIbHO MPOAOJBHON ocH 42.

IIpoTuBononoskHele CTOpOHBI 98 monoctu 26 ompenenstoT BeICTynbl 108, KOTOpBIE
cOOTBETCTBYIOT xkenodam 102 u pacnionokensl B HUX. Boictynbl 108 BkIFOUaroT B cedsi OMIOpHBIE
crenkn 110, 112, xotopeie pacmonaratrorcs HanpoTuB cTeHOK 104, 106 sxenoba w MIOTHO
NPUJIETAIOT K HUM TaKUM 00pa3oM, 4ToObI MPOTHBOCTOSATh BEPTHKAIBHOW U OOKOBOM Harpyske.
[IpennouturensHO, 4ToObI BRICTYIBI 108 pacmonaranick Ha AIHMHY OOKOBBIX CTEHOK 98, HO OHU
MOrJIH OBl OBITH KOPOUYE U Pa3MEIIAOTCs TOJIBKO Ha y4yacTkax xenodos 102. IlpeanmodrurenbHo,
yro0bl onopHble cTeHKH 110, 112 cooTBeTCTBOBANM MONEPEYHOMY HAaKJIOHY cTeHok 104, 106
xKenoba M pacroiaraiuch B OCEBOM HAMPABJIEHUH, 110 CYIIECTBY, MapajuIeNbHO MPOIOJIBHOH OCH
42.

B To Bpems kak mr00ble MPOTUBOJISKAIINE YaCTH TOABEPTaOIIErocst U3HOCY djeMenTa 10
U OCHOBaHUs 12 MOTryT BO BpeMsl MCHOJIb30BAaHUS HAXOAUTBHCS B 3aLEIUICHUM APYr C APYIrom,
3aLerieHne noBepxHocTel 34, 36, 44, 46, 62, 64, 80, 84, 104, 106, 110, 112 npenHa3HayeHbI B
KaueCTBE OCHOBHBIX OINOPHBIX IMOBEPXHOCTEH AJII MPOTUBOCTOSIHUS KaK BEPTUKAJIBHOMW, TaK U
OokoBo#i Harpy3ke. Konrakrupyromue mepenssisi creHka 114 monoctu 26 ¢ mepenHeil rpaHbio
116 HOcoBOl wactu 48 mnpegHa3Ha4YeHBl I TOTO, YTOOBI OBITH OCHOBHBIMU OTIOPHBIMH
MOBEPXHOCTAMY, MNPOTUBOCTOSIIUMHM  OCEBBIM  HAarpyskam TO €CTb, Harpy3kam ¢
COCTaBJISIFOLIUMH, KOTOPBIE SIBJIAIOTCS MapalIeIbHbIMK POAOJIBHON OcH 42.

[IpennoyTUTENpHO, YTO MOJBEPrarOIIMNCS H3HOCY sieMeHT 10 Brimodaer B cebs
MOTIEPEYHO Pa3HECEHHBIE B TIONIEPEYHOM HaIpaBiieHUH yrayonenus 123, 125 Ha BepxHeli cTeHke
20 ¥ COOTBETCTBYIOIIHME PA3HECEHHBIM B MOTIEPEYHOM HAINpaBJIeHUH yrayoneHusim 127, 129 B
HIDKHEH cTeHke 22 Ha 3agHeM KoHue 28 (cm. @urypsr 1, 2, 10, 14 u 26). IIpennouTuTenpHo, 4To
HOcoOBas 4acTh 48 BKItO4aeT B cebst B3aumonelicTpyrommue yrayonenus 130, 132, 134, 136 (cm.
@urypst 1 - 3, 5, 6 1 26), KOTOpbIE CMELIEHBI B MOTIEPEUHOM HAIPaBIEHUH OT yrayOneHuit 123,
125, 127, 129 nHa noxasepramouieMcss U3HOCY djemeHTe 10, Tak 4Yro 3agHuil koHen 28
MOJBEPraroIerocs u3Hocy sneMmenTa 10 cuemisercs ¢ 3aqHUM KOHLOM 138 HOcOBOM 4Hactu 48
(cm. @urypsrl 1, 2 u 26). Korna noaseprarouuiics H3HOCY 3JIEMEHT MOJIHOCTBIO YCTAHOBJICH Ha
HOCOBYIO dYacTh 48 OokoBble cerMeHTHl 124 moaBepraromerocs H3HOCY 3nemMenta 10

pacnionaratorcss B OokoBble yriyOnenusi 130, 136 ocHoBanusi 12, BepxHHMIl cerMeHT 126
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MIOJIBEPTarOIIErocs: H3HoCy 3yeMeHTa 10 pacnoyioskeH B BepXHEM yriayoneHun 132 B OCHOBaHUH
12, a HiwxHUN cermeHT 128 moaseprarolerocss U3HOCy saeMenta 10 pacnojaraercs B HIKHEE
yrayonenue 134 ocHoBanus 12. AHanormyHeIM 00pa3oM, HWKHUH M BEPXHUH cerMeHThl 140,
142 ocHOBaHUs BMEMIAIOTCS BO B3aUMOJNEHCTBYIOIKE ¢ HUMH yrayonenus: 123, 125, 127, 129
NoJ/iBepraro1erocs u3Hocy anaementa 10. DTo 3alenieHue nNoaABeprarolerocsi U3HOCY 3JIEeMEHTa
10 1 ocHOBaHus 12 MPOTUBOCTOUT HArpy3kam BO BpeMsl UCMOJIB30BaHUS. TeM He MeHee, MOIH
Obl ObITH MCIOJIb30BaHbl U APYIHe€ KOHCTPYKIMHU, WIIM CLETUIEHHAs] KOHCTPYKLHS MOrJa Obl He
UCTIOJIB30BATHCS, TO €CTh, C 3aJHUM KOHIOM 28, MMEIOIIMM CIUIOIIHYK KOHCTPYKIHIO Oe3
yrayonenwnit 123, 125, 127, 129.

[IpennouTurenpHO, YTOOBI TMOABEPrarOIUiCS H3HOCY 3jeMeHT 10 BKiIouan B cebs
BBIEMKY - yKaszarenb m3Hoca 170, kotopas OTKpeiBaeTcsi B mosioctb 26 (cm. Dur. 26). B
NPOMJUTIOCTPUPOBAHHOM TPUMEpE BBIEMKa - yKasaTesnb u3Hoca 170 mpencrasnsier coboit
Mpope3b, BHITIOJHEHHYIO B JOHHOW CTeHKe 22 BOJIM3M OT 3aAHEro KOHIA 28, XOTs MOTYT ObITh
WCIOJIb30BaHbl U IPyrue Mecta pacnoioxkeHus. Beiemka 170 umeer NOHHYIO MOBEPXHOCTD 172,
ompeneNsomas TyOnHy, KOTOpasi, KOTrJa MOJIBEPrarolIuiicss M3HOCY djeMeHT 10 sBisercs
HOBBIM, HaXOJUTCA HAa HEKOTOPOM PACCTOSIHUU OT MOABEPraroLIENCsl U3HOCY MOBEPXHOCTH 13.
Koraa BO Bpems uCnofib30BaHMs BbleMKa 172 mpoOpbIBaeTCsA 4Yepe3 MOABEPTarOLIYIOCA H3HOCY
MOBEPXHOCTb 13, 3TO 1JaeT omeparopy BHU3YaJbHBIM yKa3aTeab TOrO, 4YTO MPUILIO BpeMs
3aMEHUTH NNOABEPTAOLINICS U3HOCY DJIEMEHT.

[IpennouTuTenbHO, YTOOBI I MPUKPETUICHUS MTOABEPraoIerocs U3HOCy dyeMenTta 10 k
ocHOBaHMIO 12 u ocHoBaHus 12 k HocoBol uactu 18 umcmosiw3oBammch ¢ukcaropsl 16 (cm.
Qurypst 1, 2 u 14). B npeanodYruTenbHON KOHCTPYKLUH, U KPETUIEHUS TTOABEPIaroLIerocs
u3Hocy 3eMeHTa 10 k ocHOBaHMIO 12 mpenycmarpuBaeTcst onuH pukcarop 16 B BepXHEH CTEHKe
20, a nyis KperuieHus: ocHoBaHus 12 k gepskarenmo 19 npenycmarpuBaercs oguH ¢ukcarop 16 B
Kaxoi OokoBo#l creHke 151 ocHoBanus 12. B kadecTBe anbTEepHATUBBI, IS NMPUKPETUICHHS
MOJBEPraroIerocss u3Hocy 3yneMenta 10 k ocHoBaHMIO 12 Moriu Obl OBITH UCTIOJNB30BAHBI JIBA
¢dukcaropa, a 1A KperieHuss OcHoBaHus 12 k nepxkaremo 19 - ommH ¢ukcatop. s
pa3MelieHus COOTBETCTByromero ¢ukcaropa 16 Ha kaxkaoi cropone 151 ocHoBanust 12
npenycmatpusaercsa otBepctue 146. Kaxnoe orBepctue 146, B TaKOM ciiydae, UMEET Ty Ke
CaMyl0 KOHCTPYKLHIO, Kak Ta, 4YTO OIMCaHa BbllIe 1 oTBepcTus 67. Kpome TOro, Ha
PacIoJIOKEHHBIX HANPOTUB CTOpPOHax 163 HocoBoM wacTu 18 mpenycmarpuBaeTcs OTBEPCTHE
161, ananoruuHoe otBepctue 66. IlpeanournrensHo, 4ToOBI OTBEpCTUS 161 OBLIM TIYXHUMU, HO
OHM MOTJH Obl OBITP M COENMHEHBl MEXKOy COOOH Yepe3 HOCOBYKO HacTh 18. Dukcaropsl,
BITPOYEM, MOTJIH Obl UMETH LITUPOKOE Pa3HOOOpa3ne KOHCTPYKIMHA. PUKCATOP, MPUKPEIUISIOIINN

ocHoBaHue 12 x HOCOBOM "acTu 18 mMor Obl, HapuMep, ObITh CKOHCTPYUPOBAH TAaKUM OOPa3oM,
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Kak 370 packpbiTo B marente CIIA 5,709,043,

Qukcatop 16 BriIoUaeT B cedsl YCTAaHOBOYHBIH KOMIIOHEHT WJIH KOJBLO 222 W
yIEPKUBAOIINKA KOMIOHEHT win mnainen 220 (cm. @uryper 27 — 44). Kompmo 222
yCTAHABJIMBAETCS] B OTBEPCTHE 67 MOIBEPraroIerocss u3Hocy sneMeHTa 10 u BKitO4aeT B cebs
OTBEPCTHE WJIM PAcTOUYEHHOE oTBepcTue 223 ¢ BUTKaMU 258 pe3bObl AJisl pasMeIleHus] B HeM
nanbia 220 ¢ COOTBETCTBYIOIIMMH BUTKaMH 254 pe3pObl. B oTBepcTHm 67 BMecTe ¢ KOJBLIOM
222 BcTaBysAeTCs CTONOP 224, B MPEANIOYTHUTEIHPHOM BapHaHTE UMEIOMHHA (HOpMy MPYKHHHON
3alleNiKi, I TOTO, 4YTOOBl TNPENOTBPATHUTh BBIXOA U3 3alelUIeHus Kojbma 222 u
nojaBepraroierocs usHocy snementa 10. I[IpenmodrurepHo, YT0OBI CTONOP 224 BCTABIISUICS TIPH
W3TOTOBIIEHUH TTO/ABEPTAOLIETOCS M3HOCY ssieMeHTa 10 Tak, 4yrobsl ¢pukcarop 16 Obut coenuHeH
B €OMHOE LIEJOe C MMOJABEPTaIIIMMCA HM3HOCY 3JeMeHTOM 10, To ecTb 4ToObl OompenensirTb
MOJIBEPTArOIIUNACS HU3HOCY 3JIEMEHT, KOTOPBIH BKIIIOHaeT B ce0sl BCTPOEHHBIH (puKcaTop IIst
TPAHCIIOPTHPOBKY, CKJIAIUPOBAHUM, YCTAHOBKH W/WIM HCIOJB30BAHUS TOABEPrarOIErocs
WU3HOCY 3JieMeHTa. Takoro pojga KOHCTPYKLHsS YMEHBIIAET MaTepUaIbHO- NMPOU3BOJCTBEHHBIE
3amachl W TOTPEOHOCTH CKIAAMPOBAHUS, HCKIOYAeT BBIMAACHUE (QHUKCaTOpa BO BpeMs
YCTAHOBKH, YTO MOXKET MPEACTABIATh COO0H 0co00e HeynoOCTBO HOUBIO 0OECIEeUnBaET TO, YTO
BCErJa MCIOJIb3yeTCsl Hajuiexamuil gukcarop, u objerdaer yCTaHOBKY IOABEPTarOLIETrOCs
u3Hocy sneMmenTta. OnHako ecnu Tpedyercs, To cronop 224 Mor Obl OBITh BBIHYT B JIFOOOE BpeMsI
IUTSE TOTO, 4TOOBI MPOU3BECTH ynajieHue ¢pukcaropa 16.

Konbuo 222 umeer nuiauHApUYeCKnil kopnyc 225 ¢ yrommenusmu 236, 237, kOTopble
BBICTYIIAIOT B HAPY>KHOM HAMPABJICHUH JJIsl TOTO, YTOOBI KOHTAKTUPOBATh M IJIOTHO MPUJIETaTh K
ONOPHBIM MOBEPXHOCTSM WIH 3amuiedukam 71, 73 yaep:KuBaroIero CTpyKTypHOIo 3jieMeHTa 69
IUIL TOTO, 4YTOOBI yIep>KuBaTh (UKcatop 16 Ha CBOEM MecTe B TOIBEPraroleMcsi H3HOCY
snemeHTe 10. JIns yctaHOBKM KosbLia 222 xopmaycC 225 BCTaBJsE€TCsS B OTBEPCTHE 67 HU3HYTPHU
noJIOCTH 26 TakuM 00pa3oM, 4ToObl yroumenue 236, 237 CKONb3WIN MO KaHany 75 win nasy, u
3aTeM MOBOPAYMBAETCS TaKUM 00pa3oM, 4ToObl yTommeHus 236, 237 OXBATWIH C IBYX CTOPOH
YAEPKUBAKOLIUN CTPYKTYPHBIH 35ieMeHT 69 (cM. @urypsr 32 u 33). I[IpeanoururenbHO, 4TOOBI
KOJIBLIO 222 MOCTYyNaTeIbHO MEPEMEINaIoch BHYTPb OTBEPCTHst 67 10 TeX mop, noka duaner 241
HE Pa3MeCTUThCA B yriayOsneHuu 85 u He ynpercs B cTteHKy 93 yrayonenust 85 (cm. @ur. 32).
ITocne sToro xonbuo 222 noBOpa4yMBaeTCs 10 TEX MOP, NMOKa yroeHus 236, 237 He ynpyTcs B
ynopsl 87, 89 (cm. @ur. 33). IIpeanoururenbHO, YTOOBI MOBOPOT KOJbHIa 222 COCTaBIISUI
npubnusutensHo 30 rpaaycoB, Tak yToOBl yrommeHus 236, 237 mepeMecTUINCh B BEPXHHE
cpesbl 77, 79 m ynepauce B ymopel 87, 89. BO3MOXKHO M Apyroe pacrojiO>KeHHE YIOPOB,
HAIpUMep KOJIBLIO MOIJIO Obl MIMETh HEKOTOPBIH KOHCTPYKTHBHBIH 3JIEMEHT, YIHUPAIOLIUICS B

KpPaeByIO CTEHKY 81 WJIM MMETh TOJBKO OJHO YTOJILIEHUE, JUIs 3aleTUIeHHus ¢ yropom. B sTom
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MOJIOXKEHUH, YTOJeHne 236 yCTaHABINBAETCS] HAIIPOTUB BEPXHEN OMOPHON MOBEPXHOCTU WIIU
3amiednka 1, a yronmenue 237 - HAIPOTUB HIPKHEH ONMOPHOM MOBEPXHOCTU WM 3aIlieduka 73.
3aueruienne yrommeHud 236, 237 ¢ obenMMu CTOPOHAMH YAEP)KHBAIOLIETO CTPYKTYPHOTO
37eMeHTa 69 yaep:kuBaeT KoJabLo 222 B OTBEPCTHU 67 Aake NOJ ACHUCTBUEM HArpy3KU BO BpeMs
3eMIIsiHBIX pador. Kpome Toro, B3ammopeiicTBue BHewmHero yrosmenus 236 u ¢raanua 241
obecrieunBaeT mapy, MPOTUBOCTOSINYIO KOHCOJBHBIM Harpy3kam, NMPUKJIAIbIBAEMbIM K MAJbLY
220 BO BpeMs UCMOJIB30BAHMSI.

Ilocne Toro, kak koabLO 222 YCTaHOBJEHO HAa CBO€ MECTO, B KaHal 75 U3BHE
MOJIBEPraroIIEerocs: U3HOCY deMeHTa 10 BCTaBisieTcs CTONOP WM MPYKUHHAS 3amenka 224 (cm.
@ur. 34). [IpennouTurenasHO, YTOOBI cTONOP 224 3almenKkuBajics B KaHaiue 75, mpemoTBparias,
TakuM 00pa3oM, MOBOPOT KoJiblia 222, Tak 4To0b! yToNmeHus 236, 237 yaepKHBaIuCh B Cpe3ax
77, 79 u HanpoTtus 3amiednkoB 71, 73. IIpennoututenbHo, 4TOOBI CTOTIOP 224 OBLT BHITOJHEH U3
TOHKOJIUCTOBOM CTaJIM C OTOTHYTBIM JIEIECTKOM 242, KOTOPBIN 3a11eNKUBAETCS B MPUHUMAIOIIUI
ero BeIpe3 244 Ha HapyKHOH NMOBEPXHOCTH 246 konbLa 222 TakuM 00pa3oM, YTOOBI YAEPKUBATh
crorop 224 B monBepraromeMcs: u3Hocy snemente 10 (cm. @urypsr 35 u 36). Ctomop nenaer
BO3MOXHBIM TO, 4YTOOBI KONBLO 222 ObUIO 3a(UKCUPOBAHO B TMOJBEPTarOIIEMCs H3HOCY
sneMeHnTe 10 Ui  HameXKHBIX CKJIAQAMPOBAHUS, TPAHCIOPTHPOBKH, YCTAHOBKH W/HIH
UCTIOJIB30BAHUS, U ONPENEISIIO, TAKUM O0pa3oM, COCTaBHYIO YacCTh MMOABEPTAOLIErOCs U3HOCY
snemenTa 10. Kpome Toro, mpeamodtuTenbHO, 4ToObl cTornop 224 ynpyro BO3AEHCTBOBAJN Ha
KOJIBLIO 222 TakuM 00pa3oM, 4ToObl CMeIaTh KOoibLo 222 Tak, 4ToObl Aenarh OoJyiee TUIOTHOM
nocanky kojbia 222 B orBepctuu 67. IIpenmodrureapHo, 4ToObI OBLT NIPEIYCMOTpPEH (iaHer
267, ynuparomuics B yTomeHue 236 1 NpernsTCTBYIOLINA U3TUIIHE TIIyOOKOMY BBOJY CTOMOpA
B 3TO OTBEPCTHE.

3aneryieHue yroameHuid 236, 237 ¢ 3ammeunkaMu 71, 73 MexaHUYeCcKH YAEpP:KUBAET
KobLo 222 B otBepctud 67 u 3(PPEKTUBHO MPEeNOTBpAINAET HAINPABJIEHHOE BHYTPb U
HAIPaBJIEHHOE HAPyXy MEepeMeLeHUe BO BPeMsl OTIPY3KH, TPAHCIOPTUPOBKH, CKJIAAUPOBAHMS,
YCTAaHOBKM W/MJHM HCIOJb30BaHUs IOJBEpraromerocs m3Hocy siemeHta 10. MexaHudeckoe
KpEIJICHUE SIBJISIETCS MPEANOYTUTENbHBIM, IOTOMY YTO 3aKaJICHHAs, HU3KOJETHPOBAHHAS CTallb,
O0OBIYHO HUCTIONB3yeMast Uil TOTO, YTOOBI M3rOTABJIMBATH MOIABEPTAIOIINECS] M3HOCY 3JEMEHTHI
st oOOpymoBaHMs AT 3eMJISTHBIX paboT, BooOIme TroBOpsi, He 00JNafgaeT JOCTATOYHOM
cBapuBaeMoCTbo. [IpeanouTuTenbHO, YTOOBI KOJBIO 222 NPEACTaBNsIO COOOH  eauHbBIN
3JIEMEHT OHY AeTajb, WM ObUla cCOOpaHa Kak OAWH 3JIEMEHT, M MPEANOYTUTENbHO, YTOOBI A
MPOYHOCTH M MPOCTOTBI OHO HMEJNO KOHCTPYKLHIO, COCTOSIIYKO U3 OAHOW JETalH.
[IpennouturensHO, 4TOOBI cTOTIOP 224 OBUT BBITIOJIHEH U3 TOHKOJUCTOBOM CTaJIH, MOCKOJBKY OH

HE NPOTHUBOCTOUT TSKENBIM Harpyskam, MpujaraeMbiM BO BpeMms ucnoJbszoBaHus. Cromnop 224
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UCTIOJIB3YETCS TOJBKO JJIsl TOTO, YTOOBI MPENOTBPATHTD HEXKENATENbHBIA MMOBOPOT KoybLa 222 B
orBepcTUU 67, Tak 4TOOBI MPENOTBPATUTH OTKpeIUieHne ¢ukcaropa 16 OT MOABEPraroIerocs
H3HOCY dieMeHTa 10.

[Manen 220 Bximouaer B ceOst rosoBKy 247 u xBOCTOBUK 249 (cM. @urypsr 28 - 30, 34 u
37 — 40). XBoctoBuK 249 BbIMOJNHEH C BUTKaMu 254 pe3bObl BIOJb YYacTKa €ro JJIUHBI OT
rosnoBku 247. IlpennouturensHo, 4TOOB! KOHeI] 230 masibla He HMeN pe3bObl Ui pa3MeLIeHHs B
otBepcTun 66 B HocoBoW uactu 48. Ilajmen 220 ycranaBiuBaeTrcss B KOJNbLO 222 U3BHE
MOJIBEPraoIerocss H3HOCY AJIEMEHTa TakiuM 00pa3oM, 4ToObl kKoHen 230 manbia ObUT epeTHuM
KOHIIOM, U BUTKU 254 pe3pObl Ha Majiblle BXOAWIM B 3alleruieHue ¢ BUTKaMu 258 pe3nObl Ha
konbLe. B ronoeke 247, Ha 3aiHEM €€ KOHLE BBINOJHEHO LIECTUTPAHHOE THE3A0 WIM APYrou
KOHCTPYKTUBHBIN 3JIEMEHT AJI1 3aUEIVIEHUss ¢ WHCTPYMEHTOM 248, nisi BBENEHHs B HEro
uHCTpyMeHTa T 11 Toro, 4ToObl MOBOpavyuBaTh najer 220 B kojbile 222,

[IpennouTurenpHO, YTOOBI MIECTUTPAHHOE THE3O 248 BMECTO OHOW CBOEH rpaHu ObUIO
CHaOXEHO OYMCTHBIM OTBepcTHeM 250, TO eCTh MPeayCMaTPHUBAETCS TOJIBKO MATH rpaHei 280
IUI TOTO, YTOOBI onpenenatb 0baacTb ouncTku (cM. @urypsr 27, 28, 34 u 37 — 40). O6nacts
ouncTku 250 nenaer moyydarolieecs: B pe3ysibTaTe OTBepCTHE OOJbIIE, U, CIEA0BATEIHHO, OHO C
MEHBIIEH BEPOSITHOCTBK) YAEP>KUBAET CIPECCOBAHHBIE MEJKHE YaCTULIbI U I'PaBUN, KOTOPBIE
4acTo 3a0MBAOT Takue KapMaHbl M OTBEPCTHUS Ha BHEAPSIIOIUXCS B TPYHT y4yacTKax
obopynoBanuss s 3emusHbIX  pabor. O6macte 250 OYHCTKM TakkKe MPENOCTABIISIET
JOTIOJIHUTENbHBIE MeCTa JUIsl BBEIEHHUs] MHCTPYMEHTA Uil TOro, 4toObl pa3dMBaTh W YAAJSTH
CIpeCCOBaHHBbIE MeNkue 4dacTtuipl. Hampumep, ans  Toro, uroObl HadaTh pa30HBaTh
CIPECCOBAHHBIE MEJIKHE YacTHUIBI B 00JacTh 250 OYMCTKU MOTYT MPOTAIKHUBATHCS, 3a0UBATHCS
WIA BBOAWTBCS OCTpPO€ 3yOWJo, Kailio WM TPUCHIOCOONeHHE C MEXaHM3HUPOBAHHBIM
UHCTpyMeHTOM. Ecimu BO BpeMsi 3TOro mporecca CIy4YUTCS Kakoe-THOO TOBPEKICHHE
BHYTPEHHUX IMOBEPXHOCTeH obOmact 250 OYMCTKH, 3TO MOBPEXKIEHHE OOBIYHO HE OKAa3bIBAET
HUKAKOIO BJIMSIHMS HA MATh aKTUBHBIX NMEPEAHUX IPAHEN IJI1 UHCTPYMEHTA B IIECTUTPAHHOM
otBepcTuu 48 nns 3auerenus. Ilocne Toro, kak HEKOTOPBIE U3 CIIPECCOBAHHBIX MEJIKMX YaCTHULL
ynajeHbol u3 obmactu 250 OUMCTKH, MOXHO BO3JEHCTBOBATh Ha Kakue - JHOO CIPECCOBAHHbBIE
MEJIKME YaCTHULbl BHYTPH IIECTHTPAHHOTO OTBEPCTHS 248 1Iisl 3aLeTuIeHns1, AeUCTBYs COOKY MU
MIOJT HEKOTOPBIM YTJIOM, TIO Mepe MOJy4eHUs TOCTyIa K HUM depe3 obmactb 250 ouncTKu.

JloroTHUTEIbHAS BBIFOJA OT UMEROIeH (popMy JomacTi 0O0NaCTH OUUCTKU 3aKII0YAETCS
B TOM, YTO COYETaHHE IECTUIPAHHOTO rHe3a ¢ UMeroLIeil (opMy JIOmacTH 00NacTbiO OUUCTKH,
PaCIIOJIOKEHHOW Ha OJHOM IpaHd ILIECTUIPAHHOIO THE3[a, Takxke co3gaeT maa nansia 20
CPENCTBO COMNPSDKEHMsT ¢ MHOXKECTBOM HMHCTPyMeHTOB. Hampumep, wmecTurpaHHoe TrHeE3AO,

UMeInee pa3Mep s HCIOJB30BaHHA C 7/8 - HIOWMOBBIM INECTHTPAHHBIM MPHUBOIHBIM
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uHcTpyMeHTOM T (cM. @ur. 38), Oynyuu MpoIeHHBIM Ha OHOM CBOEH IpaHH, MO3BOJHT TaKXKe
BXOAHTDb B HEro 3/4 - MOWMOBOMY KBaJipaTHOMY npuBogHOMY HHCTpyMeHTY T 1 (cm. @ur. 39).
OnTumanbHasi mocaaka Ajs TAaKOro KBaApaTHOTO MPUBOAHOIO MHCTPYMEHTA MOJydaercs MNpu
BBIIIOJIHEHUM KaHaBKU 251 Ha OJHOM IpaHU ILIECTUIPAHHOIO rHe3zxa 248, pacrnoyoXKEHHON
HanpotuB obyactu 250 oumctku. Ecnm HEoOXOAMMO, B MOJIEBBIX YCIOBUSIX B Ciydae, KOTTA
LUIECTUTPAHHOTO HMHCTPYMEHTAa HE HUMEETCs, MOIYT TAaKXK€ NOAOUTH U APYrWe HHCTPYMEHTHI,
TaKue KaKk MOHTHUPOBKA.

B oxgHOM mpennouTHTENTPHOM BapHUaHTE pean3auu n300peTeHus:, CHabKeHHbIN pe3p0oit
nayer 220 BKIrOYaeT B ce0sl CMeLIaeMblil 3amuparoIiuil 3y0 Wik 3ammenky 252, cMeraemMbli
TakuM 00pa3oM, 4TOObI BBIXOAHTH 32 TMPeaeibl OKpyxKaromei pe3sonl 254 (cm. @urypst 29, 30 u
34). B pe3pbe 258 Ha koxble 222 BBINOJHEH COOTBETCTBYIOIIUH BHEINHWUH KapMaH WIIH
yrayOsenne 256, B KOTOPYIO BXOAHMT 3alnelika 252, Tak uToObl cHaOKeHHBIN pe3b0oil manery 220
OJIOKMPOBAJICS B KOHKPETHOM IOJIOKEHUH 110 OTHOIIEHHUIO K KOJIbLy 222, KOTJa 3aruparoriast
3amenka 252 COBMeIaeTCss C BHEUIHMM KapMaHOM 256 M BXOAUT B HEro. 3allerieHue
3anuparoel 3amenky 252 Bo BHEUTHEM KapMaHe 256 ynep:kuBaeT cHaOKeHHbIH pe3b0oi masery
220 B MOJOXKEHUU PACKPEIUICHUs] OTHOCUTENIBHO KOJbLa 22, 4TO yaep:xkuBaeT najuen 220 BHe
MOJIOCTU 26 WM, IO MEHbIIEH Mepe, BHE OTBepCTUs 66 ¢ JOCTATOYHBIM 3a30POM HaJ HOCOBOMU
yacTelo 48, Tak YTOOBl MOABEPrarOIUACS HM3HOCY 3JeMeHT 10 Mor ObITh YCTaHOBJIEH Ha
HOCOBYIO 4acTb 48 m cHAT ¢ Hee. IlpemnmourwurenbHO, YTOOBI Majienl TPAHCIOPTHPOBAJICS H
CKJIAIUPOBAJICS B MOJIOKEHUH PACKPEIUIEHUS TaK, YTOOBI MOABEPTAOIINICS U3HOCY djeMeHT 10
Obul TOTOB K YycTaHoBke. llpeamoururensbHo, 4YTOOBI 3amuparomas 3amenka 252 Oblia
pacroiolkeHa B HavaJie pe3bObl Ha CHaOKEeHHOM pe3b0oit manble 220, okoio koHMa 230 nmaibia.
Breurnnit kapman 256 pacnionaraercsi Ha pacCTOSHUHM MpHOIM3UTENbHO 1/2 060poTa OT Havana
pe3bObI Ha KoJblle 222. B pesynbrare sToro naner 220 Oyner OJIOKHPOBATHCS B MOJIOKEHUN TSI
TPAHCTIOPTUPOBKH MOCIe MpHOIM3UTENBbHO 1/2 060poTa nanbia 220 BHyTpH KOJbIA 222.

JlanbHelilliee MPUJIOKEHUE KPYTSIIEro MOMeHTa K manblly 220 OyneT BBIAABJIMBATH
3aMMparoInyo 3amenky 252 u3 BHeImHero kapmana 256. Ha BHyTpeHHEM KOHLIE pe3bObl Ha
KOJbLie 222 BBITIOJHEH BHYTPEHHUH KapMmaH win yriayonenue 260. IIpeamodyrurensHo, 4TOOBI
pe3pba 258 Ha kosblLe 222 3aKaHYMBAJIACh HEMHOTO NEepea BHYTPEHHUM KapMaHoM 260. 1o
MPUBOAUT B PE3YJIbTATE K NMOBBILICHUIO COMPOTUBIIEHUs MOBOPOTY najnbua 220, koraa nanen 220
BBMHYMBAETCS B KOJIBLO 222, KOTIa 3alMUparoas 3amenka 252 BpIIaBiIuBaeTcs U3 pe3bosl 258.
3a 3TUM cleayeT BHE3alHO€ YMEHbIIEHHE COMPOTHUBJIEHUs MOBOPOTY mnajibia 220, koraa
3anuparoas 3amenka 252 COBMEIAeTCss ¢ ’TUM BHYTPEHHEM KapMAaHOM U BBITAJIKUBAETCS B
Hero. Ilpu ncronb3oBaHMM, UMEET MECTO 3aMEeTHBIN IIendok Wi “cTyk’, koraa manern 220

JOCTUraeT KOHLA CBOEro ImepeMelieHus: BHyTpu kosbua 222. CoderaHue yBeIUMUEHUS
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COMPOTHUBJICHUS, YMEHBIICHHUS COMPOTUBJICHUS M “CTYK  OOECHEeYMBAIOT IOJIb30BATEINIO
0Csi3aeMyI0 OOpPaTHYIO CBsI3b, KOTOpPasi TOMOTaeT MOJIb30BATENIO OMPEASIUTh TO, 4To majien 220
MOJIHOCTBIO 3a0JIOKMPOBAaH B HAJUIeKalieM padodeM MOJIOKeHHH. JTa Ocsi3aeMasi oOpaTHast
CBSI3b IIPUBOAMT B pe3ysbTaTe K Ooyiee Hae)KHOH YCTAHOBKE MOIBEPTAOIIMXCS U3HOCY YacTeH ¢
UCTIOJIb30BAHMEM HACTOSIIEH OOBEeAMHEHHOW COOPOYHONW enWHUIBI KoJblla M INTU(TA,
MIOCKOJIBKY Oreparopa oOy4aroT JIETKO paclo3HaBaTh 3Ty OCSI3aEMyK0 OOpaTHYIO CBs3b Kak
npoBepKy Toro, uro mnaien 220 HaxoauTcss B TpeOyeMOM TOJOXKEHMU Ui yAEeprKaHUs
MOJBEpraroerocss u3Hocy siementra 10 Ha ocHoBanuu 12. Mcnonb3oBaHue 3amenkud 252
No3BoJIsieT najpiy 220 OCTAaHABIMBATHCS B TPEOYEMOM IMOJIOKEHUH NMPH KAKIOH YCTAHOBKE, B
OTJINYKE OT TPAJAULIMOHHBIX CHA0KEHHBIX Pe3b00H (PUKCUPYIOIINX MPHUCTTOCOOISHHI.

[IpennouturensHo, 4TOOBI 3ammparomas 3amenka 252 Morsia ObITh BBINOJHEHA W3
TOHKOJIUCTOBOMN CTalld, YAEP:KUBAEMON HA CBOEM MECT€ BHYTPH INOJIOCTH 202 BHYTPHU Haiblia
220, Oyny4m ynmpyro 3akperjieHHOW Ha CBOEM MecTe BHyTpH djactomepa 264. Ilomocts 262
pacrioyaraercsi TakuM o0pa3oM, 4YTOOBI OTKpbIBaThCS B 00macTh 250 oumcTku. Dmactomep,
CONIepsKaILUICS B MOJOCTH 202, TakkKe MOKET BBIABUTATHCA B 00jacTh 250 OYMCTKH, KOTTA
3anmparomas 3amenka 252 cpaBmuBaeTcss BO BpeMsi mosopora mnansua 220. B obpatHoM
HANPABJICHUH, 3JIACTOMEp, COIEPKAIIMHCS B TOJOCTH 262, o0pasyer CKHMaeMmMoe ITHO JUIs
obnactu 250 OYHCTKH, KOTOPBIH MOXKET MOMOYb B Pa3ApOOICeHUH U yIAJIEHUH CIPECCOBAHHBIX
MEJIKMX 4YacThl u3 oOmactu 250 ouncTtku. Dnmacromep 264 mMoxker ObITh CPOPMOBAH BOKPYT
3anuparomei 3amenku 252, Tak 4ToObI 3macToMep 264 3aTBepAeBan HA MECTE U CLHETUISICS C
3anuparomeii 3amenkoit 252. [Monydaemast B pesyjibTate cOOpOUYHAs eNWHULA 3aIlesiku 252 u
snactoMepa 264 moskeT ObITh MPOJABJIEHA HA CBOE MECTO 4epe3 o0iacTtb 250 OYHCTKH U B
nosiocth 262. IlpeanoyruTenbHas KOHCTPYKIMS 3aMUPAIOLIel 3amenkyu 252 BKIIOYaeT B ceds
Kopnyc 266, BBICTYMaKOLIyK 4YacTh 2068 u Hampasisoouue 270. BpicTynaromas 4dacte 268
OIMPAETCsT HA CTEHKY NOJIOCTH 262, KOTOpas yAep:KUBAaeT 3aluparollyro 3amenky 252 B
HaJUIeKaIleM MecTe 1O OTHOLIeHHI0 K pe3pbe 254. Hampasmsromme 270 MOMONHUTENHHO
MOAAEPKUBAIOT 3aMPAOIIYI0 3allenKky 252, mo3BOJsisl NPU 3TOM BIABJIMBAHHUE 3aMMPAOLIEH
3ammenku 252 B mojocTh 262, Kak 3T0 00CYKAaIOCh BBIIIE.

Korga maneny 220 ycraHaBiauBaeTcs B KOJbLO 222, OH TOBepHYT Ha 1/2 obopoTa B
MOJIOKEHHE PACKPEIUICHUs] Ui  TPAHCIIOPTUPOBKH, CKJIAQAMPOBAHMUA W/MIM  YCTAHOBKH
nojBepraroierocss usHocy osiemeHTta 10. DTOT mnoasepraroimuiics H3HOCY 3ieMeHT 10,
conepsKaluii BCTPOSHHBIN pukcaTop 16, ycTaHaBIMBAEeTCS HA HOCOBYIO 4acTh 48 ocHOBaHus 12
(cm. @ur. 29). IlpeanouruTensHO, 4TOOBI Moce 3Toro najen 220 Obl1 MOBEPHYT Ha 2,5 obopoTa
70 TeX Top, Moka kKoHel 230 maplia MOJIHOCTBIO HE BOMIET B OTBEPCTHE 66 B 3a(pUKCHPOBAHHOM

wi padouem nosoxkeHnu (cM. @ur. 30). B 3aBUCHMOCTH OT Inara BUTKOB pe3bObl U OT TOTO,
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NPEAYCMOTPEHO Y pe3bObl Oojiee ueM OIUH 3aXOJ, MOXKET ObITh HeoOXOoAuMo OoJbliee HIIH
MEHbIIIee KOJIMIeCTBO 000pOoTOB cHab)eHHOTOo pe3bdoit mtudTa 220. Ucnonb3oBaHne 0COOEHHO
KPYIHOH pe3bObl, TpeOyrommen sl MOJHOH (PUKCAIMH MOJBEPraroIlerocss U3HOCy syemeHta 10
HAa OCHOBaHWHU 12 TONBKO TPU MOJHBIX 000poTa cHabkeHHOro pe3bdoi majbia 220, kak ObLIO
BBISICHEHO, SIBJISIETCS MPOCTBIM B HCIOJIBb30BAHUM B TOJIEBBIX YCIOBUSAX, M HAAEKHBIM AJs
UCTIOJIB30BAHUSI B SKCTPEMAJBHBIX YCIOBHUSIX 3€MIIIHBIX paboT. Kpome Toro, mcmonb3oBaHue
KPYITHOW BHHTOBOH pe3bObl JIydllle B CIydasX YCTaHOBKH, Koraa (ukcaTop OyneT OKpY»KeH BO
BpEMsI UCTIOJb30BAHUS CIPECCOBAHHBIMU MEJIKUMH YaCTHLIAMMU.

@uxcarop 16 pacmonaraercst B mpezesnax BepxHero yriyonenust 70 mexay OOKOBBIMU
CeKLMSIMH SO IS 3aIIUTHI OT KOHTAKTa C TPYHTOM U U3HOCA BO BPEMs UCTIOJIb30BaHuUs (cM. Dur.
25 u 30). Pacnonoxxenue ¢uxcaropa 16 B moasepraromeiicss n3Hocy cOopouHol enuHune 14
MIOMOTAEeT 3alIUTUTh (PUKCATOP OT H3HOCA, BBI3BAHHOIO TPYHTOM, IE€PEMEIIAOLIUMCS IO
nojaBepraroimemMycst u3Hocy snementy 10. IIpennodrurenpHo, yToObI Prikcatop 16 ObUT yTOTUIEH
B oTBepcTun 67 TakuM oOpa3oM, YTOObI OH OCTaBaJICS 3aLIUINEHHBIM OT IEePEeMELICHHS
IPYHTOBOI'O MaTepuajia B TeUEHUE CPOKa CIy:xKObI MmoaBepraroiierocs: usHocy snement 10. B
NPEANOYTUTENbHOM TpuMepe, mnanen 220 B 3aUKCUPOBAHHOM IIOJIOXKEHUH HAXOAUTCS B
HIKHUX 70% win Hwke B orBepctuu 67. I'pyHTOBBIN MaTtepuan OyneT MMETb TEHACHLIUIO
HaKaIrIMBaThCsl B OTBepcTuu 67 Hax ¢Qukcatopom 10 u mpemoxpasarh (Qukcatop oOT
Ype3MEepPHOro U3HOCA, JAake TOr7a, KOrja MOJBEeprariuics U3HOCY ayeMeHT 10 u3HaimBaeTcs.
Kpome Toro, ¢ukcarop B 3apHUKCHPOBAHHOM TMOJIOKEHHH, B OOIIEM, HMMEET LIEHTPAJIbHOE
pacmoJio’keHue B TIOJBEpraromeicss U3HOCYy cOOpouHOU emuuuile ¢ koHIOM 230 manbla,
PACIIONIOKEHHBIM B LIEHTPE OTBEPCTHsI 66 MM moOJIM30CTH OT 3TOrO LieHTpa. PacmonoskeHne
¢ukcaropa Ommxe K LEHTPY HOCOBOH dactu 18 OymeT WMeTh TEHOSHIMIO YMEHbLIATh
BbIOpaChIBAIOIME HArpy3KH, NPUKIAIbIBaeéMble K (HUKCATOPy BO BpeMsl HCIIOJb30BAHHUS
MOJIBEPTrafOIIErocsi M3HOCY 3JIEMEHTa, W OCOOEHHO C BEPTHKAJbHBIMH HArpy3KaMH, KOTOpBIE
HUMEIOT TEHACHLIUIO pacKauuBaTh MOABEPratoLIUiiCs U3HOCY 3JIEMEHT Ha OCHOBAHUU.

IManen 20 wmoker ObITH pacKperyieH HHCTPYMEHTOM C TPEI[OTKOW WIH APYTHM
WHCTPYMEHTOM Il BBIBUHYMBAaHMA nanbla 220 u3 koipua 222. Xots nanen 220 MOeT ObITh
yIaJeH u3 KoJbla 222, OH JOJDKEH TOJIbKO ObITh OTBENEH Ha3al B IOJIOKEHHE PACKPEIUICHUS.
ITocse sToro moaBeprarouuiicss U3HOCY 3jeMeHT 10 MoskeT ObITh yHajieH ¢ HOCOBOM 4yacTH 48.
Kpyramuii MOMEHT npu BbIBUHYMBAHUM nanbla 220 MOXKET BbI3bIBATH CYIIECTBEHHBIE
KpyTsIlMe HAarpy3Kd Ha Kousblle 222, KaKOBble Harpy3Kd BOCIHPUHHUMAIOTCA ynopamu 77 u 79,
o0ecreuynBarOIIUMHU TPOYHBINA M HAAEKHBIN YIIOP U yTOoNmeHni 236 u 237.

YcraHoBOUHBIH KOMIOHEHT 222 ¢ukcaropa 16 ompenenser cHaOkeHHOE pe3bOOit

pacToueHHOe oTBepcThe 223 mis pa3MenieHus cHaOkeHHOro pe3rOoi manbia 220, KOTOPBIMA
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UCTIOJB3YETC Il TOrO, YTOOBI CHEMHBIM OOPa30M MNPUKPEIUIATH MOABEPraroIINiCS HU3HOCY
snemeHT 10 x ocHoBaHMO 12 a ocHoBaHue 12 k nepxkaremo 19 . OTaenbHBIN yCTaHOBOUHBIN
KOMIOHEHT 222 MOKeT OBbITb C JIETKOCTbIO OOpa0OTaH Ha CTaHKE WJIM HMHAYE BBIMOJHEH C
BUTKaMH pe3bObl, M 3aKPEIUICH BHYTPU IMOJBEPrarolIerocss U3HOCY 3JEMEHTa ¢ 0oJjiee HU3KHUMHU
u37epKKaMH B OoJjiee BBICOKUM Ka4eCTBOM pPe3bObI 10 CPaBHEHMIO ¢ (POPMHUPOBAHHEM pPe3bObI
HETIOCPEACTBEHHO B MojaBeprarouieMcss u3Hocy snemente 10. Cramb, ucmosnb3yemas uis
MOABEPraroIerocsi U3HOCY 3yeMeHTa 10, ABJIseTcss O4eHb TBEPAOH U TPYAHO OTJIUTb WIIK UHAYE
chopMHPOBATh BUHTOBYIO pe3b0y B OTBEPCTHH O7 AJisl MpeanoiaraeMoi onepanuu (YUKCaIuy.
OTtHOCUTENBHO OOJIBIION pa3Mep MOIBEPrarolIerocs M3HOCY 3jeMeHT 10 takke nemaer Oojee
TPYAHbIM OTJIMBaTh WM UWHade (OPMUPOBATH BHUHTOBYIO pe3pdy B oTBepcTuu 67.
YCcTaHOBOYHBIH KOMIOHEHT 222 MOKET OBITh MEXaHMYECKH 3aKpPEeIUIeH BHYTPH OTBEPCTHUS B
MIOJIBEPrarOIIEMCs] H3HOCY 3JIEMEHTE JUIsl TOTO, YTOOBI BO BPEMsI HCIIOJIb30BAHHS IIPOTUBOCTOSITh
OCEBOMY IEPEMEIICHUIO B JIOOOM HamNpaBJIeHHU, TO €CTh, JPYTUMH CJIOBAMH, B HAIPaBICHUU
BHYTpPb M U3 OTBEPCTHsI O7 ISt TOTO, YTOOBI JIy4Ille MPETSITCTBOBATh HEIIPEIHAMEPEHHON 1oTepe
¢ukcaropa BO BpeMs TPAHCIOPTUPOBKH, CKJIATUPOBAHUS, YCTAHOBKH M HCIOJIb30BAHUS.
BcenencTeue TBepAOCTH CTaIH, OOBIMHO UCTIONB3YEMOMN IS MTOIBEPrar0Ierocss H3HOCY 3JIEMEHTa
10, yCTaHOBOYHBIN KOMITOHEHT 222 He MOT ObI OBITh C JIETKOCTHIO TIPUBAPEH B OTBEPCTHH 67.

Hcnonp3oBanue pUKcaTOpa B COOTBETCTBHU ¢ HACTOSIIUM M300peTeHHeM 00ecTieunBaeT
MHOKECTBO NPEUMYILNECTB: 1 PUKCATOP BCTPOEHHBIH B MOABEPTAIOLINICS H3HOCY IEMEHT TAKUM
00pas3oM, 4TO TPAHCIIOPTUPOBKA U CKIATUPOBAHUE (PUKCATOPA OCYLIECTBISIOTCS B TOTOBOM, JUIS
YCTAHOBKH IOJIOKEHUH, 0OecreunBasi MEHbLIEEe KOJUYECTBO MaTE€PHAIbHO-TIPOU3BOACTBEHHBIX
3atpar u Oojee Jerkuii MOHTaX; 11 (UKCAaTOp, KOTOPOMY Uil paboThl TpeOyeTrcs TOJBKO
OOBIYHBIA MHCTPYMEHT, TaKOW KaK IIECTHIPAHHBIA MHCTPYMEHT WJIM OTBEPTKA C TPEINOTKOM, U
He TpeOyeTcst MOJIOTKA, 111 (PUKCATOp C JIETKUM JIOCTYIIOM MHCTPYMEHTA; 1V (PUKCATOp C SICHBIM
BU3YaJIbHBIM M OCSI3a€MbIM TIOATBEP)KACHUEM IMPABIJIBHOW YCTAHOBKH, V HOBBIH (UKCATOP
MOCTABJIAETCS ¢ KAKIOUW MOJABEPTaOIIeNCss H3HOCY YacThio; Vi (PUKCATOp, KOTOPBIA PaCIONOKEeH
IUIA  JIETKOro  jocTyma; vil  (ukcarop €  MPOCTBIM — HUHTYHUTHBHO  OOLIETIOHSTHBIM
(YHKLUMOHUPOBAHUEM; Vil TIOCTOSIHHOE MEXaHUUYECKOE COCAMHEHHE MEXIy KOMIIOHEHTaMHU
Pa3NIUYHON reOMETPUIECKON CIOKHOCTU CO3JAaeT 3aKOHYEHHOE U3ZENNE C XapaKTEPUCTUKAMH H
NPEeUMYIIEeCTBAMH, O0ECIeYNBAEMbIMH HWHAMBHIAYAJIbHBIMH TPOLECCAMH HW3TOTOBIEHMS; Viil
crcTeMa BCTpaWBaHUs (PUKCATOpa BOKPYT MPOCTOH OTIMBAEMOH AETaiy, Ilie 3TO BCTPAaWBAHUE
MOJIEP’)KUBAET BOCIIPHUSTHE BBICOKMX HArpy3ok, He TpeOyeT HHKaKuX CHeHaIbHbIX
UHCTPYMEHTOB WJIM KJI€€B M CO3JaeT MOCTOSHHYI0 COOpPOUYHYIO E€AMHHUILy; IX (HUKCaTop ¢
IIECTUTPAHHBIM OTBEPCTUEM IS 3aLETUICHUs], TIPOJIEHHBIM Ha OTHOM CBOEH I'paHH, NEeNA0LINM

BO3MOXKHOH Ooutee JICTKYHO OYHUCTKY OT MECJIKUX YaCTHL MOYBbl MNOCPEACTBOM MPOCTBIX
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UHCTPYMEHTOB; X (PUKCATOP, PACIIONOKEHHBIH B LIEHTPAJIBHON YaCTH MOJIBEPTarOIIENCs] H3HOCY
cOOPOYHON eANHULIBI TSl TOTO, YTOOBI MPENOXPAHITh (PUKCATOP OT MU3HOCA U YMEHBLINTh PUCK
BbIOpoca ¢ukcaropa, xi (UKCATOP C MNPOTHBOAECHCTBYIOLIUMH YTOJIIEHUSMH Ha KOJIbLIE
¢ukcaropa 1yl BOCHPHITHS HArpy30K B CHCTEME, MEPIEHAMKYJSIPHBIX OTIOPHBIM I'PaHsM; Xil
NpY>KUHHAs 3all1eNIKa, YCTaHaBJIMBaeMasi Ha IPEANPUITHH - U3TOTOBUTENIE, KOTOpasl yAep>KUBAET
KOJIbLIO B IOJBEPraroleMcss HU3HOCY DdJIEMEHTE, NpPHU 3TOM TakKe CMeIlarolnas KOJbLO K
BOCIIPUHUMAIOIIEH HArpy3Ky 30HE CONPSKEHWsT W BbIOWparomas Jro(T W3 CHCTEMBI, Xiil
KOHCTPYKTOPCKUH TOAXOM, KOTOPBIM YHNPOINAET CJIOKHOCTb JIMThs, MOAJAEpKUBasi NpPU 3TOM
pacuipeHHble  (YHKIMOHAJIBHBIE BO3MOYKHOCTH H3JENHSA, XV KOHCTPYKTOPCKUH TOAXOI,
Onmaromapst KOTOPOMY KPUTHYECKH Ba)KHBIE MMOCAJOYHBbIE MOBEPXHOCTH B oOjacTu ¢ukcaropa
HEOOXOIUMO TOJBKO OTHUIM(OBATH, YTOOBI OHM COOTBETCTBOBAIM OJHOM JETalld, KOTOpas
Moria Obl CIY)KUTh B KauecTBe MIA0JOHA, U XV KOHCTPYKLHS, KOTOpask YKJIAAbIBAECTCS B PAMKH
CTaHJAPTHBIX MPOU3BOACTBEHHBIX MTPOLIECCOB.

®uxcarop 16 nmpeacrasisier coOOH COSTUHUTEIBHYIO KOHCTPYKLHIO ISl IPUKPETIIICHUS
IBYX Pa3beMHBIX KOMIIOHEHTOB NpHU 3eMJsHbIX pabortax. Cucrema cocrout u3 nanbua 220,
Pa3MEILEeHHOrO B OTBEPCTUH 60 B OCHOBaHUU 12, 1 xonbua 222 MEXaHUYECKU YAEP:KUBAEMOTIO B
nonsepraromemcs: n3Hocy saeMmente 10. KonbLo umeer 0coOOEHHOCTH, NMOINEPIKUBAIOIINE €T0
BCTPOEHHYIO TPAHCIIOPTUPOBKY, Mepenady Harpy3kH, YCTaHOBKY (UKcaTtopa W yAaJICHHE
¢ukcaropa. Konbo mpukperuisieTcss K MOABEpraroimeMycst U3HOCy aeMeHTy 10 mocpeacTBom
cronopa 224, KOTOpBIM HOEUCTByeT Ha nBa yrojumeHus 236, 237 no nepuMerpy KoOJblLa,
yAep:KUBas 3TU YTOJIIEHHs] B ONTUMAJbHOMN, AN BOCIPUATUS HArpy3ku, opueHtauuu. Cromnop
Takke aenaer Oojiee MIOTHON MOcaaKy Meskny kommoHeHTamu. lajen 220 BUHTOBBIM 0Opa3om
MPOJBUTaeTCs Hepe3 LEHTP Kojblia 222 MexAy ABYMsI HU3KOOHEPreTUUECKUMHU IOJIOKEHUSIMHY,
CO37aBa€MbIMH MEXaHM3MOM 3alllesIKM, MOANHUpaeMbIM 3iactomepoM. llepBoe mnonokeHue
coxpansiercs Ha 1/2 060poTa pe3bObl, HAXOIAIIESHCS B 3aICTUIEHUH MEXIY KOJIBIIOM U MaJIbIEM,
ISl yaepkaHus BO BpeMs TpaHcnopTupoBku. llajmeny 220 mnpoasuraercss BO BTOpPOE
HU3KOSHEPreTH4eCKOoe MOJIOKEHUe Mociie moBopota Ha 2 1/2 obopora, 3aKaHUHMBAIOMIETOCS
JKECTKOH OCTAHOBKOW, CHUTHAJM3UPYIOLIEH O TOM, 4TO cHcreMa 3adukcupoBaHa. Kornpa
MOJIBEpraroimeMycsi u3Hocy sjeMmeHty 10 Tpebyercs 3ameHa, majer 220 TOBOPAYUBAIOT MPOTUB
YaCOBOM CTPENIKH U YIAISIOT U3 3TOH COOPOYHOHN €MUHULIBI, YTO MO3BOJISIET MOBEPTAIOLIEMYCSI
U3HOCY 3JIEMEHTY CBOOOJIHO BBICKAJIb3bIBATh U3 OCHOBAHMSI.

XOTsl MPOMJUTIOCTPUPOBAHHBIA BAPHAHT PealiM3alii M300peTeHHs NMPEeAcTaBisieT coOoit
3eMIIePOMHBIN 3y0, MPU3HAKH, CBSI3aHHBIE ¢ (PUKCAIMEl MOABEPraroIIerocst H3HOCY ayieMenTa 10
Ha OCHOBaHMU 12, MOTYT OBbITH HCIOJB30BaHBI B IMHPOKOM PAa3HOOOpPA3MH IMOJBEPraroIINuXCs

U3HOCY COOPOYHBIX €IMHUI] HAa OOOPYAOBAaHUH IS 3eMJISTHBIX paboT. Hampumep, ¢ oTBepcTuem,
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NOJOOHBIM OTBEPCTHIO 67, MOTYT OBITh BBITIOJHEHBI TOJO03bs M MEXAHUYECKH MPUKPEIUICHBI K
OCHOBAHHIO, OIPENEJIEHHOMY Ha CTOPOHE OOJBIIOrO KOBINA, MOBEPXHOCTH JIOTKA, ILAaT(opm
KOPIyCOB TEJIEKEK 1 TOMY ITOAOOHOM.

Uzo0pererne OXBaTbIBAET MHOMKECTBEHHBIC PAa3JIMYHbIE BAPUAHTBL, HUMEIOIINE
CaMOCTOSTENBHYIO MOJIE3HOCTh. B TO BpeMst Kak KaKaoe U3 3TUX U300peTeHuil ObIIO pacKphITO B
€ro MPeaNnOYTHTENbHON (opMe, KOHKPETHbIE BAPHAHTHI UX PEaU3ald B TOM BHJE, B KOTOPOM
OHM OBUTM 37€Ch pACKPbITBI W  MPOWUIIOCTPUPOBAHbI, HENb3S paccMaTpuBaTb B
OTPAHUYUTEIBHOM CMBICIIE, TMOCKOJIbKY BO3MOXXHbI MHOTOYMCICHHBIE W3MEHEHMs. Kaxaplii
NpUMEp ONpeAessieT BapHAaHT peajn3aluu H300pEeTEeHUs, PACKPBITBIH B MPEIIIECTBYIOIIEM
PAaCKpBITUH, HO HU OAHMH NPUMEpP He OXBAThIBACT 00s3aTEIbHO BCE MPHU3HAKH HIJIM COYECTAHHS
NPU3HAKOB, NPaBa Ha KOTOPBIE, B KOHEYHOM CUETE, MOTYT OBITh 3asIBJICHbI. TaM, rie B OMMUCAaHUH
yKa3aH 3JIEMEHT WU €r0 SKBUBAJIEHT, TAKOE OIICAHNE BKIIOUYAeT B ceds OnuH WiH 0oJiee TaKIX
3JIEMEHTOB, MIPU 3TOM HH TpeOysi, HU UCKIIIOYasi 1Ba UM OOJIbIIE TAKUX 3JIeMeHTOB. Kpome Toro,
MOPSIAKOBBIE YKA3aTEeNH, TAKHE KaK MEPBbIH, BTOPOH WM TPETHH, IUIA UACHTH(PUIIMPOBAHHBIX
3JIEMEHTOB HCHOJB3YIOTCS Ul TOTO, YTOOBI MPOBECTH PA3JIMYME MEXKAY JJIEMEHTaMH, U He
YKa3bIBalOT TpedyeMoe MM OTPAaHMYEHHOE KOJUYECTBO TAKUX 3JIEMEHTOB, W HE YKa3bIBAaIOT
KOHKPETHOE TOJIOKEHUE WU MOPSIOK CIENOBAHUA TAKUX JJIEMEHTOB, €CJIM MHOE HE OTOBOPEHO

CIICIUAJIBHO.
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DPOPMYJIA U3OBPETEHUA

1. Tonepratommiics uzHocy sneMeHT (10) anmsd mpuKperuieHus K OOOpPYAOBAHUIO IS
3eMIITHBIX  paboT, TpeAHA3HAYEHHBIH Ui 3alUThl OOOpPYAOBAaHUS OT HM3HOCA BO BpeMs
UCTIOJIB30BAHUS, U CONEPIKALIUI:

noBepxHOCTh (13) M3HOCA [T KOHTAKTa C TPYHTOM BO BpeMst paboThl 000OPYAOBaHUS ISt
3eMJISTHBIX padorT,

YCTAaHOBOYHBIH CTPYKTYPHBI 3JIEMEHT Uil YCTAaHOBKM B HeM ocHoBaHus (12)
00OpynOBaHUs AJISl 3€MIISTHBIX padoT,

otBepcTue (67), OrpaHMYeHHOe CTeHKOU (68), W mpoxXozsiiee Yepes MOABEPTarOIIHIACS
usHocy onemeHT (10) w oTkpbIBaromeecss kak Ha moBepxHocTH (13) wu3HOCA, Tak U B
YCTAHOBOYHBIH CTPYKTYPHBIH 3JIEMEHT Jsi yCTaHOBKM (pukcatopa (16) mnsd mpuKperuieHus
nojaBepraromerocss u3Hocy sjiaementa (10) k oOOpPYHOBaHUIO AJisi 3€MIISTHBIX paboT, MpuU4eMm
creHka (68), BKiIto4yaeT B ceOsl yAepKUBAOIIUN CTPYKTYPHBIH 351eMeHT (69), UMEroIni BepXHUN
3arieunk (71) u HKHUHA 3arevunk (73) Mexxay moepxHocThio (13) u3HOCa 1 mosocTeio (26),

YCTAaHOBOYHBIH KOMIOHEHT (222), BKIrOHarnomuil B ceds yrommenus (236, 237),
OXBATBIBAIOLINE C IByX CTOPOH YAEPKUBAIOIIUN CTPYKTYPHBIH 351eMeHT (69), 1 HaxoqIIuecs B
KOHTAaKT€ C BEPXHUM M HIKHUM 3aruteunkamu (71, 73) ansg Toro, 4toObl MPOTHBOCTOSITH
NepeMEeIeHUI0 KOJIbLIa KaK BO BHYTPEHHEM, TaK U BO BHEILIHEM HAIPABICHUU B OTBepCTHH (67),
U cHaO>keHHOe pe3b0oii oTBepcTre (223), u

cHaOXeHHbIH pe3pOoi nmaner (220), pacrnoynoskeHHbIH B CHAOKEHHOM pe3b0OH OTBEPCTHU
(223), nns mepeMeIneHusl MEXIy MOJIOKEHHEM PAaCKPEIIeHHs, B KOTOPOM TOIBEPTarOIIUiiCs
u3Hocy snemeHT (10) Moker ObITH YCTaHOBIEH Ha OcHOBaHMU (12) W CHAT C Hero, H
3a(MKCHPOBAHHBIM TMOJIOKEHHEM, B KOTOPOM IMOjBeprarommiics u3Hocy snement (10)
NPUKPETUIEH K OCHOBaHUIO (12).

2. Ilonseprarouiuiicss U3HOCY 3JIEMEHT MO M. 1, B KOTOPOM YCTAHOBOYHBIN CTPYKTYPHBII
3JIEMEHT TpeAcTaBisieT coOod  mosocth (26), obecneunBarOUIyl0 yCTAaHOBKY B HEH
COOTBETCTBYIOIIEro 1Mo opme ocHoBaHUs (12) 060pynOBaHUS I 3eMIISIHBIX padoT.

3. TlopBepraromuiicss H3HOCY 3JEMEHT IO M. 1, B KOTOPOM B CTEHKE BBINOJIHEH cpe3 (77,
79) BbIIE U HIKE YAECPKUBAIOLIETO CTPYKTYPHOTO 3JIEMEHTa JJisi 0OecmeueHHs] KOHTAKTa C
BEPXHHUM U HIDKHUM 3aIICUHKAMHU.

4. TlonBepraromuiicss H3HOCY 3JIEMEHT I10 I1. 3, B KOTOPOM B CTEHKE BBITIOJHEH KaHa (75)
Ha KOHIIE YIEPKUBAIOIIErO CTPYKTYPHOTO 3JIEMEHTA, TIPU 3TOM Cpe3 M KaHaJl COEAMHEHBI IPYT C

OPYTOM.
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