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[IpennoxxeHO TNPOTHBOCKONB3AIIEE YCTPOHCTBO Uit OOyBHOW MOOMIBBI TAKOTO THIA, B KOTOPOM
COZICP)KATCsl CPEACTBA IMPOTHUB CKOJBKEHHUS WM TPOTHB COCKAJIb3bIBAHUS, TakHe KaK TIBO3IU WU
IIMIBI, HE MPUKPEIUIEHHBIE K IOAOIIBE, a 3aKPEIUICHHBIE HA OMOPHBIX JJIEMEHTAX, BBINOIHEHHBIX C
BO3MOXXHOCTBIO TI€PEBOPAYMBAHUS Ul YOWpaHWS B T1a3bl, BBIIOJHECHHBIC Ha CaMOMl MOAOMIBE, IPH
3TOM KaXIbIH IEepeBOPAYMBAIOIIMNICA OMOPHBIA AJIEMEHT IIAPHUPHO YCTAHOBIEH CBOMMH KOHIIAMHU
Ha KyOM4YeCcKHX OJOKaX, MPHUKPEIUIEHHBIX K MOAONIBE MOCPEACTBOM I'PHOOBUAHOTO COECAMHHUTEIHEHOTO
9JIEMEHTa, KOTOpPHIA C(OPMOBAaH KakK OHO IEJIOE HAa CaMOM KyOM4YecKOM OJOKe, M3rOTOBIEHHOM H3
TOTO K€ TEPMOIIOIMYPETAaHOBOTO MaTepHaja, YTO U ONOPHBIE 3JIEMEHTHI, U KOTOPBIH yCTAHOBJIEH C
3aIENIKNBAaHUEM B CBOEM I'HE3/IE, PACIIONOKEHHOM B MOOLIBE PAIOM C IIa30M, T NEPEBOPAYUBAIOIIUIC
OTIOPHBIN JIEMEHT HAaXOANTCS MOCIIe TIepeBOopaYnBanus, 0e3 HapyIIeHHs ETOCTHOCTH CaMOHl ITOJIOIIBEI
U ¢ obecreueHneM, TeM CaMbIM, BOBMOXKHOCTH JIETKOW 3aMeHbl. Tarke NMpeayCMOTPEHBI CPENCTBa JJIs
MIPEAOTBPALIECHHS CITyJaifHOM ITOTEPH OIIOPHOTO AIIEMEHTA IIPH XOABOE.

IV  S9Y16610¢



10

15

20

25

30

46827 1

VJIYUIIEHHA S [TOJIOIIBA C IIEPEBOPAUUBAIOIUMUCS
[MPOTUBOCKOJIb3SIIMMU CPEJICTBAMU

OIMMCAHUE

Hacrosimee  uszoOpereHne  OTHOCHTCS K OOYBHOW — TONOMIBE,  CHAOKEHHOM
MPOTUBOCKOJIB3SIIUM YCTPOHCTBOM TAaKOro THUIIA, B KOTOPOM HMMEIOTCSl CPENCTBA TMPOTHUB
CKOJIbXKEHUSI WJIM MPOTUB COCKAIb3bIBAHUS, TAKHUE KaK FBO3AM WM IIHIbI, MPUKPETUICHHbIE HE
HETOCPEICTBEHHO K MOJOIIBE, a 3aKPEIUICHHBbIE Ha KECTKUX HWJIM MOJIy)KECTKUX CPEACTBax,
KOTOpbIE MOKHO TIEpEeBEPHYTh, UTOOBI yOpaTh B Ma3bl, BHINOJHEHHBIC HA CAMOH TOOIIBE.

B uactHOCTH, M300peTeHHE OTHOCHUTCS K YIYYIICHHIO, CBSI3aHHOMY C KpEIUIeHUEM
MPOTUBOCKOJIB3SIIErO 3JIEMEHTA K MOAOLIBE, B YACTHOCTH, K MPOTUBOCKOJIB3SIIEMY YCTPONUCTBY,
WU3BECTHOMY M3 eBporneickoro mareHra 1,096,867 3Toro ke 3asBUTENs, KOTOPbINA SIBJSETCS
HEOThEMJIEMON 4YaCThI0 HACTOSIIErO OmucaHus. B mareHTe omucaHa oOOyBHas TOJOIIBA,
HMMEIOLIAasi OMPEACTICHHOE KOJUYECTBO KECTKUX IIMIIOB WM T'BO3JEW Ha CBOEHW MOBEPXHOCTH,
KOHTaKTUPYIOLIEH C 3€MJIeH, MpU4YeM IIUIbl HE >KECTKO MPUKPEIUIEHbl K TMOJAOLIBE, a Ha
KOHTAKTHOW TOBEPXHOCTH TIOJOIIBBI JKECTKHUX WM TOJYKECTKUX IePEBOPAYNBAIOIINXCS
3JIEMEHTOB, MPEANOYTUTEIbHO HU3TOTOBJICHHBIX W3 MOJYKECTKOrO IIACTUKOBOTO MaTepuaia U
MEPEeKUIbIBAEMBIX M3 MEPBOTO IMa3a WM YriyOJeHUs], BBIMOJTHEHHOTO HA YKA3aHHOMW IMOJOIIBE,
BO BTOpPOW 143, OMATh K€ BBIIOJHEHHbIH HAa CaMOW MOJOIIBE 3€PKAJbHO CHMMETPUYHO
MPeabIIyeMy, TPHYEM I[IUIMbI Pa3MEIIeHbl B MOIXOMSIIUX YTIyOJIEHUSX, BBITIOJHEHHBIX Ha
HIDKHEH 9aCTH Ma30B, B KOTOPBIX Pa3MEIIEHBI )KECTKUE 3JIEMEHTBHI.

OTH ONOPHBIEC HJIEMEHTHI MOTYT OBITh B (POpMe MOJIOC, peeK WJIH K€ B BHUIE PUCYHKA, a
MEePEBOPAUNBAHNUE TMPOUCXOIUTh BOKPYI TOPU3OHTANBHBIX OCEH, T.€. MapajulejibHO OMNOPHOM
MJIOCKOCTH TIOJIOMIBBI, TIOCPEICTBOM ABYX IITH(TOB, PACTIONOKEHHBIX HA UX MPOTUBOIOJIOKHBIX
KOHIIAX W 3aIIEJKHYThIX B COOTBETCTBYIOLIUX MOBOPOTHBIX THE3/aX, COCTOSIIHUX U3 JKECTKUX
KyOnueckux OJIOKOB, KaXKAblH M3 KOTOPBIX HMeeT COOKY COOTBETCTBYIOIEE MIAPHUPHOE
otBepctue. JIBa KyOnmdeckux OJi0Ka, BBIMOJHEHHBIX U3 JKECTKOTO MaTepHalia, MPeAnoOYTHTEILHO
METaJUTMYECKHE, B CBOK OYEPelb, JKECTKO M TMOCTOSIHHO MPUKPEIUICHBI K TMOJAOLIBE, KaKAbIN
MOCPEACTBOM INTH(TA, BCTABIEHHOTO B OTBEPCTHE, BBIMOJHEHHOE MEPIEHAUKYJISPHO CaMOU
MOJOIIBE.

MHorue rofibl B IPOMBIILIEHHOM MPOU3BOACTBE AJISl MOAOLIBBI MACCOBO MCIOJIb30BAIICH
TaKue MaTepualibl, KaK BYJKAaHU3UPOBAHHAS PE3WHA, MUKPOIIOPHUCTAsl PE3MHA, MUKPOIIOPHUCTAsI
pe3nHa ¢ "OMOITHKETKOU", MOJIMypeTaH NBOWHOHN IUIOTHOCTH W, B LIEJIOM, TE€PMOILJIACTHYHBIC

MaTCpHaJIbl.
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Co BpeMeHeM BbIICHUJIOCH, YTO TIOMHUMO HEOOXOJMMOCTH PYYHOTIO BMEIIATENBCTBA IS
cOOpKM Ha TMOJOIIBE KaKk KyOWYecKMX OJIOKOB, OOpasyroLIuX IOBOPOTHOE THE3N0, TaK HU
NEPEeBOPAUMBAIOIIUXCS  MPOTUBOCKOJB3SINUX  JJEMEHTOB,  pelleHHe,  OINMCaHHOE B
BBILIECYIIOMSIHYTOM  €BpomneickoM mnareHte 1,096,867, oTpuULaTeNbHO CKa3bIBAETCsS HA
HETMPOHULIAEMOCTH M CONPOTHUBICHUU pPa3pbIBy CaMOW TMOJOLIBBL, YTO OOYCJIOBJEHO Kak
HETIPEPbIBHBIM KOHTAKTOM METAJUTMYECKUX KyOW4eCKHX OJOKOB C BHYTPEHHHUMH CTEHKAMH
Ma30B, BBIMOJIHEHHBIX B IOJOIIBE, M3rOTOBJIEHHON W3 TEpPMOIUIACTUYHOIO MaTepuaia, Tak U
HaJIMYUEM OTBEPCTHS, JOKAJIbHO YMEHBIIAIOIErO BEPTUKAIBHYIO TOJIIMHY MOJOMIBbI, C PUCKOM
HapyIIEeHUs ee LEJTOCTHOCTH.

Jpyroii HEOCTATOK CBsi3aH € TeM (PaKTOM, YTO BO3MOJKHAS 3aMEHA M3-3a MOBPEKACHUS,
MOTepH WJIM MCTUPAHUsSl BCJEACTBUE HCIIOJBb30BAHUS IEPEBOPAYMBAIOLIETOCS OMNOPHOIO
3JIeMEHTa TBO3JEH WM IIHIOB SIBJISIETCS JOCTATOYHO CJIOJKHOW, YYHMTBHIBasE HEOOXOIUMOCTh
BO3ACUCTBHUS HA MOJOLIBY, C MPUJIOKEHUEM YIIPYTOH CHJIBI UMEHHO B HanOoJiee HarpspKeHHBIX
MOBOPOTHBIX FHE3/aX.

Eie oauH HenoCTAaTOK 3aKIIOYAETCsl B TOM, B MOJOIIBE U3 YIIOMSHYTOIO €BPOIEHCKOro
natenta 1,098,867 omopHbIe 3J€MEHTHI IMUTOB WM T'BO3IEH HE BCerda UAEabHO yOUparoTCs
BHYTPb Ma3a, B KOTOPOM OHM JOJDKHBI pasMellaThCsl IOCEe IEepeBOpOTa;, HANpOTHUB, MpHU
HEKOTOPBIX YCIIOBHSIX, BCICACTBHE, HAIIPUMED, CIyYalHBIX JABMXKEHHH MK K€ TPU XOoabp0e, OHU
MOTYT CIy4aifHO BBIHTH M3 Ta3a, B KOTOPOM OHH HAaxOIAITCs, B OOOMX CIyd4asx Hapyuias
KOPPEKTHOCTh OMHUPaHHUs OOYBH HAa 3€MIIFO, B PE3YJIbTATE Yero HOCSAIUN HX YEJIOBEK MOXKET
CHOTKHYTBCS U YIIaCTh.

3amaua HACTOSIIErO H300PETEHUS 3aKII0YAeTCs] B YCTPAHEHUH BCEX YIOMSHYTBIX
HEIOCTATKOB YPOBHS TEXHUKHU IMyTEM OOECTICUeHHsI KPEIUICHHUS TIOJOIIBBI KaXKIOT0 KyOHYECKOTo
65oKa, 00pa3yroLIero NOBOPOTHOE THE30 MITH(TA MEPEBOPAUNBAIOIIETOCS OTMIOPHOTO 3JIEMEHTA,
C MOMOINBI0 TPHOOBHIHOTO COENUHUTEIBHOTO 3JIEMEHTA, KOTOPBIA YK€ MPHUKPEIUIEH Ha JTare
U3TOTOBJIEHUSI K CAMOMY KyOH4YeCKOMYy OJIOKY M YCTAHOBJICH IMyTeM 3allEIKHBAHUS B CBOEM
rHE3/le, MOATOTOBJIEHHOM B IIOJOIIBE, BBINIOJHEHHOW (POPMOBAHMEM, PSIIOM C Ta30M, IAe
NePEeBOPAUYMBAIOLINIICA OMOPHBIA 3JEMEHT pa3MelaeTcs IIoCie IepeBOpavuBaHms, 0Oe3
HAPYLIEHUs LIEJOCTHOCTH CaMOM MOJOIIBHI M ¢ OOecrieueHneM, TaKuM 00pa3oM, BO3MOXKHOCTH
€e JIETKOU 3aMEeHBI.

CornacHo NpeArnoYTUTENPHOMY BapPUAHTY OCYINECTBICHUS TAKOW MPUOOBUIAHBIN SIEMEHT
BBITIOJIHEH IyTeM (OPMOBAHMS KaK OJHO LEJo€ C COOTBETCTBYIOIIUM KyOHMYECKHM OJIOKOM,
U3TOTOBJIEHHBIM U3 TOTO K€ TEPMOIOJIMYPETAaHOBOIO MaTepuana, 4TO U OMOpPHbIE 3JIEMEHTHI,
npudeM 3TOT MaTepuas YCTOHYMB K XOJIONY, KOPPO3WH M, B JOOOM ciydae, SIBISIETCS

OJHOBPEMECHHO TUOKHM H ananTUpyEMbIM K T1a3y MOAOLIBBI. B cBowo ouepeab, NOCKOJIbKY OH
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U3TOTOBJIEH M3 TOTO K€ MaTepHaja, MepeBOPAYNBAIOLINICA TH(PT, PaCMOJOKEHHBIN Ha KOHIIAX
IIMITIOBOTO OMNOPHOTO 3JIEMEHTa, WIEATbHO BCTABISIETCS BHYTPb LIAPHUPHOTO THE3JA,
BBIMOJIHEHHOE BHYTpH KyOHueckoro OJiOKka, C TOBBIIIEHHEM TE€M CaMbIM B3aMMHOMN
COBMECTHUMOCTH.

Takum o00OpazoMm, B OTIMYHME OT MPEObIAYLIEr0 PELICHUs, yXKe HeT COeIUHEHHs
TEPMOIUIACTHYHOTO MaTepHaa ¢ JKeJIe3HbIM OJIOKOM.

[IpenmMyiecTBa TAKOTO PEIIEHHsI OECCIIOPHBI U CYIIECTBEHHBI:

a) HOBOE KPEMEKHOE YCTPOHCTBO MO3BOJISIET JIETKO 3aMEHSITh OTIOPHBIE 3JIEMEHTHI IUTIOB
B CJIy4ae MOTepH, MOBPEKACHUS U HCTUPAHKS B PE3YJIbTaTe MCIOIb30BAHMS, B TOM YHCJIe CAMUM
NoJIb30BaTesieM, 0e3 HeOOXOANMOCTH B CIIENUAIBHBIX HHCTPYMEHTAX, B OTJIMYHE OT U3BECTHOTO
YCTPONCTBA, /1€ METAIUIMYECKHH KyOHUeCKHii OJIOK MOCTOSIHHO 3aKPEeIIeH Ha TIOAOLIBE;

b) TNPOMBIJIEHHOE W3rOTOBJIEHHE TOAOIIBBI MPOUCXOOUT ObicTpee u  Oe3
NPOM3BOJICTBEHHOTO Opaka, MOCKOJBKY COOTBETCTBYIOIIEE THE310, B KOTOPOM COTJIACHO
N300pETEHUI0 YCTAHOBJICH MYTEM 3alEeNIKUBAHUS TPUOOBUIHBIA 3JIEMEHT MPOTUBOCKOJIB3SIIETO
3JIEMEHTAa, YK€ MOATOTOBJIEHO Ha dTarne (GOpPMOBAHHUS.

Jlpyras 3agada HACTOSIIETO M300pETEHHs 3aKI0YAeTCs B CO3JAHUH  YJIYYLIEHHOTO
YCTPOWCTBA ISl KPEIUICHHUS! NMPOTUBOCKOJB3SIIIEr0 3JIEMEHTa K TMOJOLIBE, CIIOCOOHOTO PEIIuTh
CJIEAYIOIINE TEXHIUECKUE TPOOIIEMBI:

NpPEAOTBPALEHHe CIIy4alfHOro BBIXOJA NEPEeBOPAUMBAIOLIErOCs MITH(PTA OMOPHOrO
3JIEMEHTa U3 THE3/1a, BBINOJHEHHOTO B KyOU4YeCKOM OJIOKE;

NPEIOTBPALEHHE B TOH JK€ CTENEHHU CIYYaiHOTO BBIXOJA CAMOTO OMIOPHOTO 3JIEMEHTA M3
nasa, B KOTOPOM OH HaXOJHUTCs MPH XOAbOe; U

COIEMCTBHE TOJIb30BATENI0 TMPH ONEpalusx MNepeBOPAYMBAHUS OMOPHOTO 3JIEMEHTa
IIMIOB WJIK TBO3JIEH, C MPeJOTBpALleHHeM TeM CaMbIM YCTOHYHBOIO MPUHSATHS MPOMEKYTOUHBIX
NOJIOKEHUH U, TakuM oO0pa3oM, oOecredeHneM mepexoja W3 YOPaHHOTO MOJIOMKEHHS
HETIOCPEACTBEHHO B BBIIBUHYTOE TMOJIOJKEHHE, U HA0OOPOT.

Yka3zaHHbIE Pe3yJIbTaThl NOJIYUAIOT OJlarofapst CIEAyOIEMY:

NepeBOPAYNBAIOLINICA MTH(T ONMOPHOTO 3JIEMEHTA IIUIIOB U COOTBETCTBYIOIEE THE30
B KyOndeckoM OJIOKe, IefCTBYOIee B KaUeCTBE MAPHUPA IS €r0 TIOBOPOTA, UMEIOT OBAJBHYIO
reoOMeTpU4eckyr0 (opMy, HYTO MPUBOAMT K MEPEKITIOYSHUIO W3 BBIABHHYTOIO MOJOMKEHHSI
rBo3zieil B ux yOpaHHOE MOJIOKEHHE, WM Ha000poT, 6€3 MPOMEKYTOYHBIX MOJIOKEHHH;

rojioBka MTH(TA U THE3AO B KyOMUECKOM OJIOKE BBIMOJHEHBbI TaK, YTO IOCJIE BBOJA
mTudTa B YKA3aHHOE CEMAJI0 €ro IOBOPOT BO3MOJXKEH, a €ro BBICBOOOKIEHHE - HET, C

MPEeNOTBPALEHUEM TEM CaMbIM BO3MO>KHOM CIIy4aiiHON NMOTEPY,
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KXl OTIOPHBIN 3JI€MEHT IIWIOB OJIOKMPOBAH HA TOJOLIBE, KOTZA OH HAXOAWUTCS B
cBoeM pabodeM TMOJIOKEHNH (HE3aBUCUMO OT TPUOOBUAHBIX INTU(TOB, 3aKPETUIIOIINX
KyOudeckue OJIOKHM, NEHCTBYIOIIME B KaueCTBE INApPHHUPA U MOBOPOTA), TAKXKE C MOMOIIBIO
CHEeLHATBHOTO 3y0a, PacloJIOKEHHOrO Ha CaMOM IEePEBOPAUYMBAIOIIUMCS OTIOPHOM 3JIEMEHTE
IIMIOB, TpUYeM 3y0 3aleryieH MyTeM 3allelKUBaHWs B CHEHMAJbHOM BOTHYTOM THE3ZE,
BBITIOJITHEHHOM Ha BHYTPEHHEH BEPTUKAJIBHOIN CTEHKE 1a3a MOJOMIBbI, 00Pa30BaHHOTO MOAPE3OM,
YTO, BCJIEACTBHE €r0 reOMeTpuieckoi (hopMbl, o0ecrieunBaeT BO3MOKHOCTD CXKATHSI IPU XOAb0Oe
NPSIMO TIPOTIOPLIHOHAIBHOTO N3rHOY, OKa3bIBAEMOMY BCIIeACTBHE 3(h(HeKTa IBHIKEHHS.

Hakonen, 49roObl TapaHTUPOBAaTh, YTO OINOPHBIE 3JEMEHTHI LIUMOB MOJHOCTHIO
BO3BPALLAIOTCS B UCXOIHOE MOJIOKEHHUE, TIPENYyCMOTPEH BbICTYI (C(EpOBUAHBIN), CIOCOOHBIH, B
cilydae HEHAJIeXKAIero MUCIOJIb30BAHUS, - T.€. KOIrZla OMOPHBIE 3JIEMEHTHI IIUIIOB HE MIASATBbHO
yOpaHBI B HCXOAHOE TIOJIOKEHUE B MPUEMHBIX MMa3aX, OKa3blBaTh Ha CaMH 3JIEMEHTHI aBJICHUE,
IOCTaTOYHOE Ui UX TOTPYKEHHS B COOTBETCTBYIOLIMH MMa3 TOJBKO JIUIIb MPH KOHTAKTE C
MOJIOLIBOM, Oe3 HEOOXOIUMOCTH HCIOJIB30BAHUS PYK, YTO HEMPHUSATHO B CIydae CHera, Jbaa U
IpSI3U.

Crnenyer OTMETHTb, UYTO YKa3aHHBIH C(EPOBUAHBIA BBICTYII HE CONMPUKACAETCS C 3eMIeH
OTIOPHBIMU 3JIEMEHTAMH IIUIIOB, TOJHOCTBIO YOpaHHBIMH B TPHEMHbIE Ma3bl B HCXOJHOM
MIOJIOXKEHUH, TOCKOJbKY HAXOAWUTCS B MPHUIIOAHATOM TOJOXXEHUH OTHOCHTEIBHO 3€MIIH
Onmaromapst BCTaBKaM, BBITIOJTHEHHBIM Ha TIOBEPXHOCTH TOOMIBBI B KOHTAKTE C 3eMJIEH, U, TAKIM
00pa3oM, HUKaK He HapyIIaeT yCTOMUYUBOCTD OMUPAHHSL.

CornacHo ApyroMmy npu3HaKy M300peTeHUs], MEKAY BCTABKAMH MOJIOLIBbI PACTIOIOKEHBI
CrielMajbHblE KOHHYECKHE Ta3bl, OOJIerdarolife H3MEHEHHE IOJIOKEHHs, a TaKKe pPydHOe
U3MEHEHHE TOJIOKEeHHUs, YTOObl CHnocOOCTBOBATh OMNEpPALUU  IEPEBOPAYMBAHUSA ONOPHBIX
3JIEMEHTOB LIHMIOB M3 HCXOAHOTO MOJIOKEHUs B padouee MoJIosKeHHe (TPOTHBOCKOJIB3AIIEE).

Jlpyrue mnpuU3HAKM M TMPEUMYLIeCTBa H300pETEHHs] CTaHYT SICHBI M3 MPUIIAraeMbIX
yepTeskel, Ha KOTOPbIX B KQUeCTBE HE OTPAaHUYHMBAOLIETO MPUMEPA MOKa3aH MPEAOUTUTEIbHBIN
BAPHUAHT OCYIIECTBJICHUS N300PETEHUS.

Ha ueprexax:

¢ur.1 nokaspIBaeT BU CBEPXY MOBEPXHOCTHU MOIOLIBBI, IPEAHASHAYSHHOH JIs1 KOHTaKTa
C 3eMJIeH, MPHU 3TOM MPOMLUTIOCTPUPOBAHHAS TOAOLIBA COTJIACHO H300PETEHUIO BBITNOJNHEHA C
IBYMSI TIEPEBOPAYMBAIOIIUMCS YAEPKUBAIOIIMMH 3JIEMEHTAMH IIHIOB HJHM CKOOAaMH B BHIE
cK0O, PacroJIOKEHHBIX B CBOMX Ia3aX C IIHUNAMH B pabodeM IMOJIOKEHUH, T.€. OOpalleHHbIMU
Hapyxy,

¢ur.2 Takke mNOKa3bIBAET BUJA CBEPXYy, B TOM ke MacmTade, momouBsel ¢ ¢wur.l,

MOKAa3aHHLIA C BHYTpeHHefI CTOPOHBI, ¢ IPUECMHBIMU 3JICMCHTAMU YACPXKUBANOLIHUX SJICMCHTOB
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IIMIOB M CAMUX IIWIOB, KOTOPBIE BBIMOJHEHBI (JOPMOBAHMEM Ha IPYrodl IMOBEPXHOCTU
MOJIOLIBEL;

¢ur.3 moka3pIBaeT MOJOLIBY COTJIACHO HW300PETEHHI0 C JBYMs IePEBEPHYTHIMH
yIEPKUBAIOLINMH CKOOAMHU IIUIOB B MCXOIHOM IIOJIOXKEHUH, T.€. C HIMMAMH, OOpaIeHHbIMU
BHYTpPb IIPHEMHBIX 11a30B;

¢ur.4 u 5 mokaspIBalOT Ba BUAA B BEPTHKAJIBHOM pa3pe3e B COOTBETCTBUH CO CEKYIIEH
wiockocThio X-X 1 Y-Y ¢ ¢ur.3, Ha KOTOPBIX MOKa3aHbl IPUOOBUAHBIE IITU(THI, BEPTHKAIBHO
NPUKPETUIAIONIIE OJIOKU IIAPHUPOB BYX YACPKUBAIOIINX CKOO IIUMOB K MOAOIIBE, TpudeM 00e
ckoObI mepeBepHyTH Ha 90° OTHOCHTENBHO MCXOAHOTO MOJNOXKEHUs ¢ ¢ur.3 s nokasa 3yda u
ceprl, COOTBETCTBEHHO, O0OECNEUMBAIOLINX WX CTOMOPEHHE B JIBYX IEPEBEPHYTHIX
MOJIOXKEHHSX, U IPOTHBOCKOJIB3SIIHE IIUTIBL,

¢ur.6 cxeMaTHYECKH MOKAa3bIBAET, B YBEJIMUYEHHOM MacIiTade, TIOBOPOT YAEP KUBAOLIEH
CKOOBI LITUMOB U3 BEPTUKAJIBHOTO IOJIOKEHHS B JBAa MEPEBEPHYTHIX IMOJIOKEHUS, UCXOMHOE U
pabodee, COOTBETCTBEHHO;

¢ur.7 - Bug B pa3pese B COOTBETCTBUHU C CEKYIIEH IIIOCKOCThIO Z-Z ¢ ¢ur.]1 B Oonbliem
MaciiTade, Ha KOTOPOM, B YAaCTHOCTH, TMOKAa3aH 3alleIKUBAIOIIUNACSA ONOKHpYOmMUid 3y0
yIepKUBAIOLIEeH CKOOBI ITUIOB, KOTZIa Ta HAXOAUTCS B paboueM MOJI0KEHUH,

¢ur.8 mokaspiBaeT YyIAEPKHUBAINYI0 CKOOy IIHMMOB, Kak Ha ¢ur.4, 5, ¢ mokazom
TOPU30HTAJIBHOTO TEePEeBOpavYMBAIOLIerocs mTudTa Ha OJHOW CTOpPOHE M KyOmdeckoro OJoka,
00pa3ymoLIero ero NoBOPOTHOE THE3/IO HA JIPYTOH;

¢ur.8a, 8b u 8c - BUIBI B pa3pe3e B COOTBETCTBUH C CEKYLIMMH IUIOCKOCTIMH A-A, B-B
u C-C c ¢ur.8, cooTBETCTBEHHO, HA KOTOPBbIX INOKa3aHbl KyOW4eckui OJNIOK ¢ TPUOOBHUAHBIM
COCIOMHHUTENBHBIM  3JIEMEHTOM, OBajlbHas TreoMeTpudeckas ¢opmMa  TOPU3OHTAIBHOTO
NepeBOPAYMBAOLIETOCS IITH(TA U €r0 KOHWYECKask TOJIOBKA;

¢ur.9 m 10 mokaspIBalOT BHIBI B pa3pe3e MOAOIIBBI C 3yOOM, pPacroJIOKEHHBIM Ha
yIEPKUBAIOLIEM 3JIEMEHTE WM CKOOe ILIMMOB W Pa3MELIEHHBIM B CHEIHaJbHOM BOTHYTOM
rHe3/le, OOpa3OBAaHHOM IOJPE30M BO BHYTPEHHEH BEPTHUKAJIBHON CTEHKE IMas3a MOJOLIBBI B
HOPMAJIbHOM COCTOSIHUM W B CJOXXEHHOM COCTOSIHUM TPH XOAbOE, COOTBETCTBEHHO, TIae
OTMEYEHO CXKAaTHe, MPOMOPLHOHAIBHOE N3rHOY MOOIIBHI.

Ha ¢urypax mnokazaHa oOyBHas mnomomBa 1, HW3rOTOBJIEHHAas M3 CHHTETHYECKOTO
Marepuaia ¢ YMEPEHHBIM KOJIMYECTBOM IMPOTEKTOPHBIX 3JEMEHTOB, HMEIOIIEro XOpOLINe
MOKA3aTeNN Ha TIOYTH BCEX MOBEPXHOCTAX (TapTaH, ac(aibT, Tpapa, MECOK, JHHOJIEYM H T. I.),
HO TEpPSIOIIEro CBOU CBOMCTBA CLEIMJICHWS HA TIP3 U TIIMHUCTBIX TOBEPXHOCTSX, M B €IIe
OoJpIIeli CTeNeHW Ha CHEKHBIX MIIHM JIEASHBIX MOBEPXHOCTAX. Ui mOJoOOHBIX MOBEPXHOCTEH

HUCIOJIB3YETCA CIIEUANIBHO U3IrOTOBJICHHAA O6YBI:>. OcHOBHEIE MPU3HAKH COCTOAT B 3HAUUTEIIbHO
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0oJiee MPOYHOM KOHCTPYKLIMH, YTO, OJJHAKO, COTPOBOXKIAAETCS YBEIMUEHHBIM BECOM H MTOIOIIBOM
C MHOXXECTBOM IPOTEKTOPHBIX 3JIEMEHTOB, UTO AA€T ONTHUMAJIbHOE CLEIUIEHHE Ha TBEPAbIX
NoBEepXHOCTAX. IIpu 3TOM Takwe MOJOIIBBHI CHJIBHO BJIMSIOT Ha OOLIMI BHEIIHWN BUA OOYBH,
MIOSTOMY TPHMEHEHHE TAKOTrO pEIIeHHE OrPAaHUYEHO CIOPTHBHON OOYBBIO WM OOTHHKaMH,
W3TOTOBJIEHHBIMH CIIEIIHAIBHO JJIsI STOW LENH.

IIpemnaraemasi ske TPOTHBOCKOJB3ALIAS MOJOWIBA | € IOTWMAMH, KOTOpPBIE COTJIACHO
U300pETEHUI0 SIBISIFOTCA TOTAHBIMK, HMMEET OrPaHWYEHHYIO TOJIIMHY, YTO IIO3BOJISIET
HCTIOJIB30BATh €€ B PA3JINYHBIX TUIIAX 00YBH 0€3 YXyALIEHHs €€ OOIIero BHEIHETO BUA.

JUs 3TOr0 Ha MOBEPXHOCTH C YMEPEHHBIM KOJHUYECTBOM IPOTEKTOPHBIX 3JIEMEHTOB C
¢ur.1, npenHa3HAYEHHOMN I KOHTAKTa C XOJOBOH MOBEPXHOCTBIO, KaK HA MEPEIHEN YacTH, TaK
U Ha 3amHeil o0nacTH, UMeeTcs MO0 MEHbLIeH Mepe OIWH ma3 6a, CIIOCOOHBIH BMEINATh MOJIOCY
Wi ckoOy, HeCyIyK ONpEeIeNeHHOE KOJIMYECTBO TBO3NEH WM IIUIOB 12, BIOENaHHBIX
(opMOBaHNEM B COOTBETCTBYIOLIUM 00pa3oM pacIpelesleHHbIX Ha PacCTOSIHUM APYT OT JApyra.
Ha nmpunaraempix yeprexax MoKa3aHbl ABE CKOOBL, OTMEUYEHHbIE HU(PPOBBIMI O00O3HAYCHUAMH 2
1 3 COOTBETCTBEHHO.

Taxue monocs! mu CKOOBI 2, 3 MOTYT UMETh CaMyl0 pasHywoo (Gopmy: Hampumep, Kak B
NOKAa3aHHOM ciy4ae, (OopMy TMOJYKPYIJIOi CKOOBI 2, mepeceKarolieiics ¢ KPyroM MEHBIIEro
auaMeTpa, Wid Takke GopMy TOJNYKPYTIION CKOOBI 3, TepeceKaromencs ¢ qpyroi ayroi kpyra,
HMMEIOLIET0 CXOAHBIA pagnuyc.

VYkazaHHble ckoObl 2, 3 umeror (cMm. ¢ur.l, ¢ur.6) Ha CBOMX KOHIAX MOBOPOTHBIE
mTU(QTH 5, BCTABICHHbIE BHYTPh COOTBETCTBYIOIIMX IMOBOPOTHBIX THE3Z. YKa3aHHBbIC THE3/1a
MIPOCTO COCTOAT U3 KyOUYeCKHX OJIOKOB 4, UMEIOIINX [APHUPHOE OTBEPCTHE, PACIIONOKEHHOE B
COOTBETCTBUH C OCBIO MEPEBOPAYUBAHHIS ABYX CKOO 2, 3.

Ha ¢ur.8, 8a u 8b mogpoOHO mokasaHbl MpU3HAKU Kak mMTHRTA 5, TaK U IIAPHUPHOTO
orBepctusi Sb. IlpennmouTHrensHO, Kak OMHMCAHO BBINIE, IITHPT 5 M OTBEpCTHE Sb HMEOT
OBAJIPHYKO TE€OMETPUUYECKYI0 (POpMy, 3acCTaBISIFOINYIO CKOOY MNepeMeInaTbCsi B BBIABHHYTOE
NOJIOXKEHHE TBO3/eH Win B uX yOpaHHOe mnonokeHue. [loMMMO 3TOro, Kak IOKa3aHo, B
4acTHOCTH, Ha ¢ur.8c, mTuPT 5 UMeeT KOHNIECKYIO TOJIOBKY Sb yBeNTM4eHHOro AuaMeTpa, uro,
IIOCJIe BCTABJICHUS] B COOTBETCTBYIOIIEee THe30 4b kyOuueckoro Onoka 4, UMErIero apyroiu
aaMeTp, olbecreunBaeT BO3MOXKHOCTh €ro IOBOPOTA, HO TNPEAOTBpPALIAET BBINAJACHUE,
npeaoTBpamas, TakuM o00pa3oM, BO3MOXKHYK NOTEPI0 CKOObI WM MEePEeBOPAUYMBAIOLICHCS
OTMOPHOM MOJIOCHI.

Kak moxazano Ha ¢ur.4, 5, xyOmueckue ONOKH 4 KECTKO MPHUKPEIUIEHbI K IOAOIIBE
nocpeacTeoM rpudoBuaHoro mrudra 13, cmyxkamiero st OJOKMPOBKH TaKOro KyOWYECKOTO

OJI0Ka IO MECTY M BCTaBJSIEMOTO AJISt 3TOH LIeH B THE310 14, KOTopoe, HauuHas ¢ OOpaIeHHOM
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Hapy>Ky NOBEPXHOCTHU MOAOLIBBI, MPOCTUPAETCA BEPTUKAJIBbHO HAa BHYTPEHHEH MOBEPXHOCTH
CaMOM TMOAOIIBBI, PSIIOM C COOTBETCTBYIOLIUMH Na3aMu 6, Kak NMOKa3aHo Ha ¢ur.2.

Kak B mepenHeii, Tak U B 3aAHEH 4aCTH MOAOLIBBI UMEIOTCS BTOPbIE COOTBETCTBYIOLIUE
nasbl 6b, pacrojioKeHHbIE 3€pPKaJbHO K TEpBbIM MmazaMm ©Oa, ompenenstomuM padodee
MOJIO’KEHUE, TIPUYEM BTOPBIE COOTBETCTBYIOIINE Ma3bl Ob OTIMYAOTCS OT MEPBBIX TOJBKO TEM,
,

YTO, KaK IOKa3aHO Ha ¢ur.l, OHM HUMEIT Ha HIWXKHEH 4YacTu riyxue oTBepcTust 11

NpeAHa3HaYeHHble I TpUeMa COOTBETCTBYOINMX ImumoB 12 ckod 2, 3, korma Te

>
MepPeBOPAYHNBAIOTCS B Hepabouee mojioxkeHue ¢ Gur.3.

B  orHOmeHunm ¢ur2 CTOUT OTMETUTH, YTO B  NPOHIUIIOCTPUPOBAHHOM
NPEANOYTUTEBHOM BapHUaHTe Uil OOJerdyeHns MOJOUIBBI MPOTEKTOPHBIE 3JIEMEHTHI, Masbl 0a,
6b, ykazaHHble oTBepcTus 11 u rHesna 14 rpuGoBuAHBIX WTH(TOB 13 BBIMOJHEHBI HE B TOJIIE
MOJIOWIBBIL, & B CIELHATbHBIX 3aKPBITBIX THE31aX, BBICTYNAIOIIUX BBEPX B BHAE pedep, OT
BHYTPEHHEN MOBEPXHOCTU MOJOUIBBL, HAJl HUXKHEH 4acThio 16.

DTO MO3BOJIIET OCTAaBUTb CBOOOAHBIH OOBEM OTHOCHUTENIBHO BBICTYIAIOIIUX BBEPX
O0okOBBIX KpaeB 20 mOAOWBBEI 1, JOCTATOYHBIN AJI HCIOJB30BAHUS JIOOBIX COBPEMEHHBIX
TEXHOJIOTUH, KOTOpble OTHOCATCS K aMOPTHU3aLIUU U PETYIUPOBAHUIO XapaKTEPUCTUK ABUKEHMUS,
U KOTOpbIE MOTYT OBITb NMPUMEHEHbI B IMPOMEXYTOYHOW IOJAOIIBE, K KOTOPOH MpHKIIeeHa
MOAOLIBA.

s obecriedyeHus] HaANEKAIIEro pasMelieHns ckoO 2, 3 B UX MPUEMHBIX Ma3aX Kak B
HCXOJTHOM TIOJIOXKEHUH, TaK M MOCJIE TePeBOPAUNBAHIS, UCTIONB3YETCSl CUCTEMa OJIOKHMPOBKH MO
MECTy yKa3aHHbIX CKOO (mpomutmoctpuposaH Ha ¢ur.1, 6, 7). Kak nokasano Ha deprexax, ode
yKa3aHHbIE CKOOBI 2, 3 NeHCTBUTEIBHO UMEIOT, B YAAJIEHHOM IOJIOKEHHH OTHOCUTENBHO UX OCH
MEePEeBOpAUNBAaHUs, HA €€ CpPeAHEl JUHUU, Ha TOBEPXHOCTH, MPOTUBOIOJOXKHON TOH, rAe
pacIoNioskeHbl UMbl 12, BepTUKANbHBIA WTUQT 9, KOTOpPBIH, Korma ckoda 2 HAXOIUTCS B
pabodyeM MPOTUBOCKOJB3SIIEM TMOJOXKEHUH, Pa3MEIleH B COOTBETCTBYIOIIEH monocTu 10,
BBITIOJIHEHHOH Ha HIDKHeH dacth maza 6b (¢ur.3, 7). Ykazaussiii mtudr 9 OnmokupoBaH 1o
MECTY MOCPEACTBOM 3y0a 8, KOTOPBIH 3aIIeNKHYT B rHe3A€ 15, BBIMOJHEHHOM MyTeM MoJpe3a Ha
BHYTPEHHEH BEPTHUKAJIbHON CTEeHKe camoro mnasa Ob Tak, uTOOBI O00OECHmeunTh CIKATHE,
NPOTNOPLUHOHAIBHOE U3THOY, NEHCTBYIOIEMY Ha MOJOIIBY MPH XOAbOE.

JleiicTBuTeNnbHO, Kak moapoOHO mokazaHo Ha ¢ur.9, 10, rHesmo 15, oOpasoBaHHOE
MOZIPE30M, MMEET BOTHYTYIO reoMerpuueckyro (Gopmy. COOTBETCTBEHHO, M3-3a TaKOH (POPMBI
3y0 8, BCTaBJIGHHBIN C 3aIIENKMBAHUEM, BCE CHJBHEE CXKUMAETCS MO Mepe M3Truda, MOCKOJBbKY
TOJIIIIMHA CTEHKHU MOCTENEHHO YBEINYUBAETCS B HAPABJICHUU NOAPE3a.

Cam mwtudt 9 Takke CIyXHUT Ui 00eCNeUeHUs] HaIJIeKAIIero pasMeIleHusl CKOObI B

HCXOAHOM IOJIOKECHUH, TIOCKOJIbKY IIPU BBICTYIIAHUH OT MNOBCPXHOCTU CKO6I:;I, HE I/IMeIOLL[efI
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IIUTIOB, €CJIU MO TOH WJIM WHOW MpUUYMHE CKOOA HE TOJHOCTHIO yOpaHa B CBOW MPUEMHBIN a3,
yKa3aHHBIA MTH(T MpeaHa3HaueH A BXOXKIEHHs CHadala B KOHTAKT C 3eMJIeH U CIOCOOeH
OKa3blBaTh JABJEHHE, OCTATOYHOE, YTOOBI NMPUBECTH CaMy CKOOY B TNPaBHJIBHOE HCXOIHOE
NoJIO’KeHUe 0e3 HeoOXOIUMOCTH PYYHOTO BMEIIATENBCTBA, ¢ MOMOIIBIO 3y0a 8, 3aIeKHYTOTO B
COOTBETCTBYIOLIEHN NMOJIOCTH 15, BBINOJHEHHON HAa BHYTPEHHEN BEPTUKAJIBHON CTEHKE Masa 6a.
Belme onmcan mpeanoYTHTENBHBIA BAPUAHT OCYINECTBICHUS n3o0perenus. Pasymeercs,
CHELHUATNCT B JAHHOW OONACTM TEXHUKH MOXET OCYIIECTBUTh PA3JIMYHbIE W3MEHEHHS H
BapHaHThI O3 BBIXOZA 32 PAMKHU IPABOBOM OXPAaHBI, ONpEAeNieHHbIe MpuiaraeMoi (hopMyJon

n300peTeHust.
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DOOPMVIJIA U30BPETEHHMA

1. OOyBHas mopomBa, CHAOXKEHHAs! MMPOTHBOCKOJIB3ALINM YCTPOHCTBOM TaKOrO THUIA, B
KOTOPOM HMMEIOTCSl CPENCTBA NMPOTUB CKOJBKEHUS] MM MPOTHB COCKAJB3BIBAHMS, TAKHE Kak
I'BO3IM WJIHM IIWIBI, MPUKPEIJICHHbIE HE HETMOCPEACTBEHHO K MOJOIIBE, a 3aKPEIUICHHBIC Ha
JKECTKMX WJIM TIOJY)KECTKHUX OIOPHBIX 3JIEMEHTAX, BBIMOJHEHHBIX C BO3MOXKHOCTBIO
NepeBOpaYNBaHUs Uil yOWpaHUsT B Ta3bl, BBIOJHEHHbIE HAa CaMOW MOJOIIBE, MpPUYEM
NepeBOpAaYNBAHNE  YKA3aHHBIX  OMOPHBIX  BJEMEHTOB  INWUIMOB  IPOUCXOAUT  BOKPYT
TOPU30HTAIBHBIX OCEH, TO €CTh, MapajuIeNIbHO OMOPHOHW IUIOCKOCTH TOZOLIBBI, MOCPENCTBOM
TA(QTOB, YCTAHOBJECHHBIX MYTEM 3allENIKUBAHUS BHYTPH COOTBETCTBYIOIIUX MOBOPOTHBIX
THE3Nl, COCTOSIIMX U3 KyOW4ecknx OJIOKOB, KaXIblii W3 KOTOPBIX CHaOXeH COOKy
COOTBETCTBYIOIIUM IHAPHUPHBIM OTBEPCTHEM, MPHU 3TOM YyKa3aHHbIE KyOWueckue OJOoKu
NPUKPETUIEHB! K TIOOMIBE, KaX/IbIi MOCPEACTBOM IITH(TA, OTINYAOLIASICS TEM, UTO:

- KperuieHHe Kakaoro kyOmdeckoro Ojyoka (4), oOpasyrommero moBOPOTHOE THE3I0
MEPEeBOPAYHBAOIIETOCS OMOPHOro 3jieMeHTa (2, 3), K moaomBe O0eCHeueHO MOCPEICTBOM
rpuOOBUIHOTO COETUHHUTEIBHOTO 3JeMeHTa (13), BBIMOJIHEHHOTO Ha 3Tare M3TOTOBJICHHS Kak
OJTHO IIEJIOE C CaMUM KyOu4ecKuM OJIOKOM (4) ¥ Ch€MHO YCTaHOBJICHHOTO MyTEM 3aIleIKUBAHUS
B COOTBETCTBYIOIEM rHe3ze (14), BeImosHeHHOM (POPMOBAHUEM B MOAOLIBE PSAOM C mazoMm (6),
Ir7ie pa3MelIaeTcsl NepeBOPAYNBAIOLINICS OTIOPHBIHA 3J1eMeHT (2, 3) mocie nepeBopadynBanus, 6e3
HAPYLIEHUs LEJIOCTHOCTH CaMOW MOJOIIBBI, € MPEIOTBPAIIEHHEM TEM CaMbIM OTCOEAMHEHHS U
NOTEPH MPH MPOCTOM CKPYUIHBAHUU HIDKHEH 4acTH, U

- KaK kyOuueckue Oyoku (4), oOpa3yoimue MOBOPOTHOE THE3IO NMEPEBOPAYNBAIOIIETOCS
OTIOPHOTO 3JIEMEHTA, TaK M IPUOOBUAHBIN COCTUHUTEIbHBIN 37eMeHT (13) s pasMenieHus ux
no Mecty Ha noxomse (1), BBINOJIHEHBI U3 MaTepuaa, UMEIOIIEro TOT K€ MOAYJb YIIPYroCTH,
YTO W MEePEeBOPAUYMBAIOLINECS OMOPHbIE 3JeMeHTbl (2, 3), HO MeHbIIe MOAYJS YIPYrOCTH
MarepHala, U3 KOTOPOro U3roToBjeHa rnojxomsa (1),

obecrieunBasi TEM CaMbIM BO3MOJKHOCTb 3aMEHEHBI KaK OIOPHBIX 3JIEMEHTOB (2, 3)
IIUTIOB, TaK M KyOudeckux OJokoB (4), oOpasyrouIux MOBOPOTHBIE THE3MA, B Cly4ae MOTEPH,
MOBPEXKICHHS 1 UCTUPAHUS BCIEICTBUE UCIIOIB30BAHUS, MOCPEICTBOM MPOCTHIX MAHUITYJISILIHH,
BBITIOJIHAEMBIX CAMHUM TIOJb30BATEIEM, MPU 3TOM MAHHUIYJSIIMU HE TPEOYIOT CIeHHaNbHBIX
UHCTPYMEHTOB BCJIEICTBHE YIIPYTOCTH COCTUHUTEIBHBIX JIEMEHTOB.

2. OOyBHas mopomwBa MO I.l, OTIMYAKOINAsACAd TEM, YTO HJsI OOECIeYeHHs MOJHOTO
BO3BPATa OMOPHBIX IEMEHTOB HIMIOB B HCXOAHOE MOJIOKEHNE KaKIbIH OMOPHBIN 3JIeMeHT (2, 3)
UMEET, B YJAJIEHHOM IOJIOKEHHUH OTHOCUTEIIFHO CBOEH OCH MEepPEeBOpPauNBAHMS, HA TIOBEPXHOCTH,

MPOTHBOIIOJIOKHONW TMOBEPXHOCTH PACHONOKeHUs1 munoB(12), BeicTynm wWIK  chEpOBUIAHBIN
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mwtudT (9), KOTOpBHIH MOAXOAWT MJisl pa3MeIleHus: B COOTBeTcTByromiedl mnosoctu (10),
BBITIOJJTHEHHONW Ha HIDKHEH dactu ma3a (6b), W KOTOpbI B Cjlydae HEHAAJIEKAIIEro
UCITIOJIB30BAHUS, TO €CTh KOIZa OMOPHBIE 3JIEMEHTHI IIUIMOB HE yOpaHBl TOYHO B HCXOIHOE
NOJIOKEHHE B TMPHEMHBIX TI1a3ax, CIOCOOEH OKas3blBaTh HA CaMH JJIEMEHTHl JaBIICHHE,
JOCTAaTOYHOE JJIsl HA/UJIEIKAIIEero X MOTPY>KEHHsI BHYTPb COOTBETCTBYIOIIETO Ma3a MPH MPOCTOM
KOHTaKTe C 3emiiell, 6e3 HeoOXOIUMOCTH HCIOJIBb30BAHMS PYK, YTO HENMPHUSATHO B CIIyYae CHETa,
JbJIA U TPS3HL.

3. OOyBHas MoAOIIBA IO 1. 2, OTIMYAOINASCS TEM, UYTO: KaKIbIH MEPEBOPAYNBAIOLIUICS
OTIOPHBIA 3JIEMEHT AOMOJHHUTENBHO nMeeT 3y0 (8), Omokmpyrommii ykasanHbiii mrudt (9) mo
MECTy TpH YCTAHOBKE IyTeM 3alIeNKMBAHUS B CIHEHAIbHOM BOTHYTOM rHe3ne (15),
00pa30BaHHOM MOJAPE30M Ha BHYTPEHHEH BEPTHKAIBbHON CTEHKE OOOMX 3epKaNbHBIX Ma3oB (0a,
6b), Toe OH pa3MelleH, B UCXOAHOM U paboveM MOJOKEHUSAX A HAIe)KHOW OJIOKMPOBKH MO
MECTY YKa3aHHOTO OINOPHOrO 3JIEMEHTAa B YKa3aHHBIX IOJIOKEHUSAX - TAKXKe MPH XOabde - ¢
of0ecrieueHHeM TEeM CaMbIM BO3MOXKHOCTU C)KaTHsl TPSMO TPOIOPLHOHANBHOTO H3ruoy,
OKa3bIBAEMOMY Ha MOJIOLIBY.

4. OOyBHas mnojomBa TO JoOomy w3 ILM.1-3, OTIMYAOIAsCS TeM, YTO Kak
nepesopauynBaroLIuiics mtudT (5) onopHOro 31eMeHTa (2, 3) MHIOB, TAK U COOTBETCTBYIOLIEE
rae3no (4b) B kyObudeckom Oyoke (4), AEUCTBYIOIEM B Ka4eCTBE MIAPHUPA JJIsl €r0 MOBOPOTA,
UMEIOT OBAJIBHYIO I€OMETPHYECKYI0 (POpPMy, BBI3BIBAIOIIYIO MEPEKIIOYEHHE M3 BBIABHHYTOI'O
MOJIOXKEHHs INUNOB B MX yOpaHHOE TNOJIOXKEHHWe WIM Hao0OpOT, NMPU 3TOM OTCYTCTBYIOT
yCTOHYMBBIE TPOMEKYTOUHBIE MOJIOKEHUSL.

5. ObyBHast mogouiBa 1o Jrodomy u3 1.1 1-4, ornuyaromasics Tem, 4to wrudt (5) umeer
KOHUYECKYI0 TOJIOBKY (S5b) yBeJIHMYEHHOro JAMaMeTpa, KOTOpas TMOC/ie BCTABJICHHS B
cooTBeTCTByIOImee THe3mo (4b) kyOudeckoro Osoka (4) obecredmBaeT BO3MOYKHOCTH €TO
MOBOPOTA, HO MPENOTBpALIAeT €ro ClydailHoe BBICBOOOKIEHHE, BO H30E€KaHHE TEM CaMbIM
BO3MOXKHOH TIOTEPH MEePEBOPAUHBAIOIIETOCS OTIOPHOTO 3jIeMeHTa (2, 3).

6. OOyBHast MOAONIBA T1O 11.5, OTJIMYAOIIASICA TEM, YTO YKa3aHHbIN chepOBHIHBIN IITU(T
HE COTPUKACAETCS C 3€MJICH, KOTJa ONOpPHbIE 3JeMeHThI (2, 3) LIMIOB MOJHOCTBIO YOpaHbI B
NPUEMHBIE Ta3bl B HCXOJHOM TIOJOXKEHHWH, MOCKOJBKY OH HAaXOOUTCS B IPHIIOTHATOM
MIOJIOXKEHHH OTHOCHUTENIbHO 3€MJIM OJlarofapsi MpPOTEKTOPHBIM 3JIEMEHTAaM, BBIMIOJHEHHBIM Ha
MOBEPXHOCTH TMOJOLIBBI B KOHTakTe C 3eMJyiel, W, TakuM o0Opa3oM, HUKaK He Hapyliaer
YCTONYUBOCTD ONHUPAHUSI.

7. OOyBHas momoINBa, CHAOKEHHAsh YCTPOWCTBOM, MO JiroOomy U3 TL.I.1-6,
OTJIMYAIOMIASACA TEM, YTO MEXKAYy MPOTEKTOPHBIMU 3JIEMEHTAMH MOJOLIBEI PACIIOJIOKEHBI

CIICuaJIbHbIC KOHHUYECCKHEC I1a3bl, COI[efICTBYIOLLIHe HU3MCHCHUIO ITOJIOKCHUA JIMIIb C ITOMOIIIBIO
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BMEIIIATEIbCTBA TMAJBLEB MOJIb30BATENs, YTOOBI CIIOCOOCTBOBATH OMNEPALUH MEPEBOPAYHBAHHS
OTOPHBIX 3JIEMEHTOB INWUIOB W3 HCXOAHOTO TMOJIOKEHHUST B pabodee  IOJOKEHHUE
(TIPOTUBOCKOJIBKEHUST).

8. OOyBHas monomBa Mo J00OMy 3 ILIL1-7, OTIMYArOINAsACA TE€M, YTO MPOTEKTOPHBIE
sneMeHThl, masbl (6a, 6b), orBepctus (11) m rHesma (14) rpuGoBuanbx mTH(TOB (13)
BBITIOJIHEHB! HE B TOJIIIE TOOMIBBI, & B CIIELHAIBHBIX 3aKPBITHIX THE3/AX, BBICTYIAOLINX BBEPX
B Buze pedep OT BHYTPEHHEH MOBEPXHOCTH MOAOIIBBI HaJ €€ HiKHEeH JacTeio (16) Tak, 4To 1o
OTHOIIEHHIO K BBICTYNAIOIIUM BBepX OOKOBBIM KpasiM (20) momormssl (1) ocraercst cBOOOAHBIH
o0BeM, MOCTATOUHBIA ISl HCIOJIB30BAHMS JIOOBIX COBPEMEHHBIX TEXHOJIOTHH, KOTOPBIE
OTHOCSITCS K aMOPTH3AlMU W PEryJIMPOBAHUIO XapPAKTEPUCTHK IBMKEHUS, U KOTOPBHIE MOTYT

OBITh MPUMEHEHBI B IPOMEKYTOYHON TMOAOIIBE, K KOTOPOH NMPHUKJIeEHA MOOIIBA.



46827 1

DOOPMVIJIA U30BPETEHHMA

(m3menenHas no ct.19 PCT)

1. OOyBHas nopo1sa (1), cHabKeHHAst MPOTUBOCKOJIB3SIIINUM YCTPOHCTBOM TAKOTO THIIA,
B KOTOPOM HMEIOTCSI CPEACTBA MPOTHB CKOJIBKEHUS WIJIM MPOTUB COCKAJIb3BbIBAHUS, TaKHe Kak
I'BO31IM WK 1uIbl (12), mpuKperyieHHble He HEMOCPEACTBEHHO K MOMOIIBE, a 3aKPEIJICHHbIE Ha
JKECTKMX WM TOJYKECTKUX OIOPHBIX 3JeMeHTaxX (2, 3), BBINOJHEHHBIX C BO3MOXKHOCTBIO
nepeBopavrBanusl JIsl yOupanus B mas3bl (6a, Ob), BBINOJHEHHbIE HA CAMOH TOJOIIBE, MPUYEM
NepeBOpaYNBaHNE YKA3aHHBIX OMOPHBIX 3JeMeHTOB (2, 3) mwumoB (12) mpouCXOAUT BOKPYT
TOPU3OHTAIBHBIX OCEH, TO €CTh, MapajuIeNIbHO OMOPHOHM IUIOCKOCTH MOJOLIBBI, MOCPENCTBOM
mwtu(gTOB (5), YCTAHOBIEHHBIX MYTEM 3AIUEIKUBAHMS BHYTPH COOTBETCTBYIOIIUX MOBOPOTHBIX
THE3Nl, COCTOSIIIMX M3 KyOWdeckwx ONoKOB (4), KakIblii M3 KOTOPBIX CHaOXKeH COOKy
COOTBETCTBYIOLIUM INAPHUPHBIM OTBEPCTHEM, INMPU 3TOM YKa3aHHble KyOmueckue Onoku (4)
NPUKPETUIEHB! K TIOOMIBE, KaX/IbIi MOCPEACTBOM IITH(TA, OTINYAOLIASICS TEM, UTO:

- KperuieHWe Kakaoro kyOmdeckoro Ojyoka (4), oOpasyromero moBOPOTHOE THE3I0
MEePEeBOPAYHBAIOIIETOCS OTMOPHOro 3jeMeHta (2, 3), K momomBe O0ECHeueHO MOCPEICTBOM
rpuOOBUIHOTO COETUHHUTEIBHOTO 3JeMeHTa (13), BBIMOJIHEHHOTO Ha 3Tane W3TOTOBJICHHS Kak
OJTHO IIEJIOE C CaMUM KyOu4ecKuM OJIOKOM (4) ¥ Ch€MHO YCTaHOBJICHHOTO MyTEM 3aIleIKUBAHUS
B COOTBETCTBYIOIIEM rHe3ze (14), BeimosHeHHOM (POPMOBAHNEM B MOJOIIBE PSAAOM € mazoMm (6),
Ir7ie pa3MelIaeTcsl NepeBOPAYNBAIOLINICS OTIOPHBIHA 3J1eMeHT (2, 3) mocie nepeBopadynBanus, 6e3
HAPYLIEHUs LEJIOCTHOCTH CaMOW MOJOIIBBI, € MPEIOTBPAIIEHHEM TEM CaMbIM OTCOEAMHEHHS U
NOTEPH MPH MPOCTOM CKPYUIHBAHUU HIDKHEH 4acTH, U

- KaK KyOuueckue Oyoku (4), oOpa3yromue NOBOPOTHOE THE3IO MEePEBOPAYNBAIOIIETOCS
OTIOPHOTO 3JIEMEHTA, TaK M IPUOOBUAHBIN COCTUHHUTEIbHBIN 37eMeHT (13) s pasMenieHus ux
no Mecty Ha noxomse (1), BBINOIHEHBI U3 MaTepHasa, UMEIOIIEro TOT K€ MOAYJb YIPYroCTH,
YTO W TMEePEeBOPAYMBAIOLINECS OMOPHbIE 3JIeMeHThl (2, 3), HO MeHbIIe MOAYJS YIPYrOCTH
MarepHala, U3 KOTOPOro U3roTosjeHa nojxomsa (1),

obecrieunBasi TEM CaMbIM BO3MOJKHOCTb 3aMEHEHBI KaK OIOPHBIX 3JIEMEHTOB (2, 3)
IIUTOB, TaK M KyOudeckux OoKOB (4), oOpa3yromux MOBOPOTHBIE THE3NA, B Cly4ae MOTEPH,
MOBPEXKICHHS M UCTHPAHMS BCIEICTBUE HUCIIOIB30BAHUS, MOCPEICTBOM IPOCTHIX MAHMITYJISLIUH,
BBITIOJIHAEMBIX CAMHUM TIOJb30BATEIEM, MPU 3TOM MAHHUIYJSIIMU HE TPEOYIOT CIeHHaNbHBIX
UHCTPYMEHTOB BCJIECTBHE YIIPYTOCTH COETUHUTEIBHBIX 3JIEMEHTOB,

IIPU 3TOM Kak nepeBopaunBarouuiics mrtudt (5) onoproro snemenTa (2, 3) mumnos (12),
TaK U COOTBETCTByIOIee THe3Mo (4b) B kyOmueckom Onoke (4), meHCTBYIOIIEM B KauecTBE

HIapHUpa Ui €ro MOBOPOTAa, HMEIOT OBAJIBHYI) T'€OMETPHUYECKYID (DOPMY, BBI3BIBAIOINYIO
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NEePEKIIOUeHNe 3 BBIABHHYTOTO MOJIOXKEHHS IIUTIOB B X YOPaHHOE MOJIOKEHHE M HA000pOT,
IIPU 3TOM OTCYTCTBYIOT YCTOMYUBBIC TPOMEKYTOUHBIE MOJIOKEHUS, C OOECIIEYEHUEM TEM CaMbIM
HAJIe)KHOTO PACIIOJIOKEHHUSI OMOPHBIX 3JeMEeHTOB (2, 3) nubo B paboueM MONOKEHUH, JHOO B
HCXOJTHOM TIOJIOKEHHH.

2. OOyBHas mopomwBa MO I.l, OTIMYArOINAsACAd TEM, YTO HJsI OOECIeYeHHs MOJHOTO
BO3BPATa OMOPHBIX IEMEHTOB HIMIOB B HCXOAHOE TOJIOKEHNE KOKIbIH OMOPHBIN 3JIeMeHT (2, 3)
UMEET, B YJAJIEHHOM IOJIOKEHHUH OTHOCUTEIIFHO CBOEH OCH MEepPEeBOpPauNBAHMS, HA TIOBEPXHOCTH,
IPOTHBOIIOJIOKHONH MOBEPXHOCTH pacroyioxkeHnss munoB (12), BeicTynm wWiu cepOBUAHBINA
mwtudT (9), KOTOpBIH MOAXOAWT MJsl pa3sMelleHHs: B COOTBeTcTByIoled mosoctu (10),
BBITIOJJTHEHHONW Ha HIDKHEH dactu ma3a (6b), W KOTOpbI B Cjlydae HEHAAJIEKAIIEro
UCIIOJIB30BAHUS, TO €CThb KOIZa OMOPHBIE 3JIEMEHThl LIMIOB HE yOpaHbl TOYHO B HCXOIHOE
NOJIOKEHHE B TMPHEMHBIX TI1a3aX, CIIOCOOEH OKas3blBaTh HAa CaMH 3JEMEHTHl JaBJICHUE,
JOCTAaTOYHOE JJIsl HA/UJIEIKAIIEero X MOTPY>KEHHsI BHYTPb COOTBETCTBYIOIIETO Ma3a MPH MPOCTOM
KOHTaKTe C 3emiieil, 6e3 HeoOXOIUMOCTH HCIIOJIBb30BAHHUS PYK, YTO HENMPUSATHO B Clydae CHera,
JbJIA U TPS3HL.

3. OOyBHas nonoUBa 1o 1.2, OTINYAOLIASICS TEM, YTO: KaKABIH NMEePEeBOPAYNBAIOIIUICS
OTIOPHBIA 3JIEMEHT AOMOJHHUTENBHO nMeeT 3y0 (8), Omokmpyrommii ykasanHbiii mrudt (9) mo
MECTy TMpH YCTAHOBKE IyT€M 3aleNKUBAHUS B CIEIHaIbHOM BOTHyTOM rHe3ne (195),
00pa30BaHHOM TMOJAPE30M Ha BHYTPEHHEH BEPTHKAJbHON CTeHKEe 00OMX 3epKalibHbIX Ma30B (6a,
6b), Toe OH pa3MelleH, B UCXOAHOM U paboveM MOJOKEHUSAX A HAIe)KHOW OJIOKMPOBKH MO
MECTY YKa3aHHOTO OINOPHOrO 3JIEMEHTAa B YKa3aHHBIX IOJIOKEHUSAX - TAKXKe MPH XOabde - ¢
ofecrieueHeM TEeM CaMbIM BO3MOJKHOCTU C)KaTHsl TPSMO TPOIMOPLHOHANBHOTO H3ruoy,
OKa3bIBAEMOMY Ha MOJIOLIBY.

4. O0yBHas IOAOIIBA 1O JIFOOOMY M3 T1.11. 1-3, OTIMYArOIIAsICS TEM, YTO

mtudT (5) UMeeT KOHUYECKYI0 ToJIoBKY (5b) yBenndeHHOro nuamerpa, Kotopas mocie
BCTaBJICHUs] B COOTBETCTByromee THe3no (4b) kyOudeckoro Omoka (4) obecneduBaer
BO3MOJKHOCTb €ro TMOBOPOTa, HO TNPEAOTBpPAINAeT €ro CclydaifHoe BBICBOOOKAECHUE, BO
n30eKaHNe TeM CaMbIM BO3MOYKHON MOTEPH NEPEBOPAUNBAIOLIErOCs OTMIOPHOTO 3y1eMeHTa (2, 3).

5. O0yBHas mopo1Ba 1o 1.4, OTINYAOIIASACS TEM, YTO YKa3aHHBIH cepOBUAHBIN WTH(T
HE COTPUKACAETCS C 3€MJICH, KOTJa ONOpPHbIE 3JeMeHThI (2, 3) LIMIOB MOJHOCTBIO YOpaHbI B
NPUEMHBbIE Ta3bl B HCXOJHOM TIOJOXKEHUH, TOCKOJNBKY OH HaXOOUTCA B TPUIIOAHATOM
MIOJIOXKEHHH OTHOCHUTENIbHO 3€MJIM OJlarofapsi MpPOTEKTOPHBIM 3JIEMEHTAaM, BBIMIOJHEHHBIM Ha
MOBEPXHOCTH TMOJOLIBBI B KOHTakTe C 3eMJyiel, W, TakuM o0Opa3oM, HUKaK He Hapyliaer

YCTONYUBOCTD ONHUPAHUSI.
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6. OOyBHas monomBa MO JOOOMY U3 ILI.1-5, OTIMYAOIIASICS TEeM, YTO MEXKIY
INPOTEKTOPHBIMH 3JIEMEHTAMH TIO/IOIIBBI  PACIIOJIOKEHBl CHEeNUaIbHble KOHHYECKHE TMa3bl,
COINEHCTBYIOIINE W3MEHEHHUIO IIOJIOKEHUS JIMIIb C TOMOLIBI0 BMEIIATEIbCTBA IAJbLIECB
MIOJIB30BATENs, YTOOBI CIOCOOCTBOBATH OMNEPALUH TMEPEBOPAYMBAHUS OINOPHBIX 3JIEMEHTOB
IIMITOB M3 HCXOAHOTO MOJIOKEHUs B pabouee NoJoKeHne (MTPOTHBOCKOIBKEHHS).

7. OOyBHas mopomBa 1o JoOoMy U3 ILIL1-0, OTIMYAKOIIAsACA TE€M, YTO MPOTEKTOPHBIE
sneMeHThl, masbl (6a, 6b), orBepctus (11) m rHesma (14) rpuGoBuanbx mTH(TOB (13)
BBITIOJIHEHBI HE B TOJIIE TOOMIBBI, & B CIIELHAJBHBIX 3aKPBITBIX THE3/1aX, BBICTYIAIOLINX BBEPX
B Buze pedep OT BHYTPEHHEH MOBEPXHOCTH MOJAOIIBLI HaJl €€ HIbKHel JacTeio (16) Tak, 4To mo
OTHOIIEHHIO K BBICTYNAIOIIUM BBepX OOKOBBIM KpasiM (20) momormssl (1) ocraercst cBOOOAHBIH
0o0BeM, MOCTATOUHBIA ISl HCIOJIB30BAHMS JIFOOBIX COBPEMEHHBIX TEXHOJIOTHH, KOTOpBIE
OTHOCSITCS K aMOPTH3AIlMU M PEryJMPOBAHUIO XAPAKTEPUCTHK IBM)KEHHUS, U KOTOPBIE MOTYT

OBITh MPUMEHEHBI B IPOMEKYTOYHON TMOAOIIBE, K KOTOPOH NMPHUKJIeEHA MOOIIBA.
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