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JIPEHAXXHBIU MOV JIb, IPEHAXHBIN BJIOK U BCTABKA

H3o0peTeHne OTHOCUTCA K JPEHAXKHOMY MOAYJIIO C MPU3HAKAMU
orpaHUYUTENbHON YacTu 1. 1 Gpopmynsl nzodperenus. [TogoOHbIN qpeHAKHBIN MOIY b
uszBecteH, Hanpumep, u3 DE 10 2009 044 412 A1. Ilomumo 3TOro, uzobpereHune
OTHOCHUTCS K APEHAXKHOMY OJIOKY U K BCTaBKE JJIsl IPEHAXKHOTO MOZYJIS.

N3BecTHO O MpUMEHEHUH APEHAXHBIX CUCTEM JJIS yAaJIeHUS BOABI C
MOBEPXHOCTEN, MpUUEM MOAJeKalas OTBEAEHHUIO BOJla Yepe3 NOBEPXHOCTh MOnaaaeT
B JIPEHAXXHYIO CUCTEMY U OTTyJa OTBOJIUTCS, HAIIPUMEDP, B OUHUCTHbBIE COOPYKEHHUS.

JUtst 3TOr0 ApeHaKHBbIE CUCTEMbI HMEIOT APEHAKHbIE OJIOKH, OTPpaHUYHUTEIbHBIC
CTEHKH KOTOPBIX SBJSIIOTCS BoponpoHuLuaeMbiMu. CTaOUIBHOCTD JPEHAXKHBIX CUCTEM
OTpenessieTcsl PpaCcloNI0KEeHHBIMH BO BHYTPEHHEH 4aCTH JpPEHaKHBIX OJIOKOB
CTEepKHSAMU, UJIU K€ MUJIOHAMHU, KOTOPbl€ COEAUHSIOT ONOPHBIE NTaAHENH APEHAXKHOTO
Oonoka apyr ¢ apyrom. Ha npakTuke npeHakHbie OJIOKH YKJIAJAbIBAIOTCS B IITA0CNb
APYT Ha Apyra, 4TOOBI AOCTUYb AOCTATOYHON rNyOUHBI yaaneHus Boasl. Ilpu sTom Bce
ONpenessseTCs TEM, UTO YJIOKEHHbIe B IITa0ENb IPYT HA Ipyra ApeHakHble OJIOKH
NPUAAIOT CUCTEME B LIEJOM AOCTATOUHYIO CTAOUIBHOCTD.

B ocHOoBe n300peTeHus JeXUT 3aaa4a, COCTOSLAas B TOM, YTOObI MPEIOCTaBHUTh
ApPEHaKHBIH MOIYJIb, KOTOPBIH Aa)ke Npu OOJNBIIHUX pasMepax APEHaKHOTO MOAYJIS, TO
€CTh IO MEHbLIEH Mepe MPH ABYX YJIOKEHHBIX B ITa0eNb APYT HA APyra APEHAKHBIX
OJoKax, sBIASETCS JOCTATOYHO CTAOMIBHBIM. [IOMUMO 3TOT0, B OCHOBE H300peTeHUs
JIEKUT 3a/1a4a, COCTOAIAsT B TOM, UTOOBI IPEIOCTABUTDb APEHAKHBIHA OJIOK U BCTABKY
A7 IPEHaXHOTO MOJYJIS.

CornacHo n300peTeHUIO 3TA 3a/1a4a peleHa JPEeHaKHbIM MoayJeM o 1. 1
dbopmynel nzobpereHusi. B oTHOmEHNN ApeHaKHOTO OJIOKA U BCTABKU IS
IPEHAXKHOTO MOAYJIS 3ajlaya pelleHa AOMOJHUTENbHBIMU He3aBUCUMBIMU m.11. 14, 15
dbopmynel n300peTeHus.

3ajaua pelleHa, Ipexae BCEero, ApeHaKHbIM MOJlyJIeM 10 MeHbllell Mepe ¢
OBYMsI IPEHAXKHBIMU OJIOKAMHU, KaKIBIH U3 KOTOPBIX UMEET BEPXHIOK OMOPHYIO
NaHesb, HU)KHIOK OMOPHYIO MaHeNb U MoJible cTep:kHU. Ilonble cTep:xHU
PacIioyIOKeHbl BEPTUKAIBHO MEXY OMOPHBIMU NAHEJSIMU B 00pa3yloT B OOPHBIX

MaHEeJIAX CTCPIKHEBBIC OTBECPCTUA. Huxuss OIMMOpHasA naHeJb OAHOIO APECHAXKHOTO
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OJI0Ka M BEpXHsIsl ONMOPHAs MaHeb APYroro onmopHoOro OJoKa JiekaT APYr Ha ApyTe
TakuM 00pa3oMm, 4TO CTEPIKHEBBIE OTBEPCTUSA 00X, JIeKAIUX IPYT HA Apyre
OTIOPHBIX MaHeJeH PacroyioKeHbl KOHUEHTpUYeCKHU. JpeHaxxHble OJIOKH COeTUHEHBI C
MOMOIIBIO IO MEHbUIEH Mepe OJHOM BCTaBKHU, KOTOpasl UMEET KOHTAKTHYIO IJIOIIAAKY
Y 1BA BCTABHBIX NMPOQUISA, KOTOPbIE PACHOJIOXKEHBl Ha 00EHX CTOPOHAX KOHTAKTHOH
NJIOMWAAKHU U COeAUHEHBI ¢ Hell. KOHTakTHas miomaaka pacrnojoKeHa Mexay
JeXAUMMH APYT Ha Apyra OMOPHBIMU MaHeJ siMu. BcTaBHbie mpoduiiu BCTaBICHBI B
7Ba KOHLIEHTPUYECKH PACTIOJ0KEHHBIX CTEpP)KHEBBbIE OTBEPCTHUS JIeKAILIUX IPYT HA
Apyre ONMOPHBIX MaHENeH.

Hzo0pertenne obnanaer NpeuMymeCcTBOM, COCTOSIIUM B TOM, YTO MOBBIIIAETCS
CTaOUJIBHOCTD APEHAKHOTO MOAYJSA. 3a CUET 3TOr0 MOXKHO YKJIAABIBATH B IITA0Eb
APYT Ha ApyTra MOYTH JIF000e KOJMYECTBO APEHAKHBIX OJIOKOB, HE OMAacasich TOro, 4YTO
ApeHakHbIe OJIOKK OYAYT CKOJMB3UTh OTHOCHUTEIBHO NpyT Apyra. M3o0perenne
oOpasyer 3aIHUTy OT COCKAaJIb3bIBAHUS, TAK YTO AEHCTBYIOIINE HA APEHAKHBIA MOAYJIb
NOTIEPEUHbIEe CHUJIBI HAJIE)KHO OTBOASATCS 0€3 COCKaNb3bIBAHUS APEHAXKHBIX OJIOKOB. 3a
CYET 3TOr0 MOXKHO BapbHUPOBATH BBICOTY JPEHAXKHOI'O MOJAYJsI, YTOOBI MOBBIIIATH
MPOU3BOAUTENBHOCTb APEHAXKHOTO MOAYJISI B OTHOLIEHUH YaJI€HUs BOJBI.

IIpennoutruTenbHbie GOPMBI BBIMOJHEHNSI N300 PETEHNs IPUBECHBI B 3aBUCUMBIX
NyHKTaxX GOpMyJibl H300peTeHH.

Tax, BcTaBHBIE TPOGHIH MOTYT ObITH BCTABJIEHBI B CTEPKHEBBIE OTBEPCTHS C
reOMETPUUYECKUM 3aAMbIKAHUEM.

BcraBHble npoduan MOTyT ObITh BBIMOJHEHBI, 10 MEHbIIEH Mepe, YaCTHYHO
CUMMETPHUYHBIMH, MPEXKJE BCEro MOJHOCTHIO CUMMETPUUYHBIMU. 3a CUET 3TOTO, C
OJHO¥ CTOPOHBI, ynpomaercs u3roropyueHue. C npyroii CTOpOHbI, BCTaBHBIEC MPOQUIU
MOTYT UCIIOJIb30BAThCsl B 00OMX HAMPaBIEHUAX. 3a CUET 3TOTO OIHOOUYHAS YCTAHOBKA
BCTABHBIX NMpoduiel MpakTHYECKH UCKII0YEHA, TaK KaKk 00€ CTOPOHBI BCTABKH
MOAXOIST Kak AJisl BEpXHEW, TaK U AJs1 HUKHEW OMOPHON MaHEH.

B nmpennourutenbHON GpopMe BBIITOTHEHHS KaKIAbIH U3 BCTaBHBIX Npodreit
UMEeT HECKOJIbKO BCTaBHBIX OJIOKOB. BcTaBHBIE OJI0KH MOTYT OBITH OPUEHTHPOBAHBI B
pa3HbIX HANPaBJIEHUSX, YTOOBI JOCTUTATh COOTBETCTBYIOIIETO OMOPHOrO AEHCTBHS B
STHUX HAIpaBJIEHUsX. PacmonokeHrne BCTAaBHBIX OJIOKOB SIBJISIETCS JIOOBIM, JIMIIb ObI
NOJIy4aJicsl BCTABHON MPO(]UIb, KOTOPBIH MOKET COEUHATHCS C TEOMETPUUECKUM
3aMbIKaHUEM C PACIOJOXKEHHBIMH KOHLIEHTPUUYECKU CTEP>KHEBBIMU OTBEPCTUSIMU

JeXKalmuxX APYr HAa APYyre ONOPHBIX MaHeeH.



10

15

20

25

30

-3 -

BcTaBHbBIE OJIOKH PACTONIOKEHBI, PEUMYLIECTBEHHBIM 00pa3oM, KpecTooOpas3Ho.
3a C4ET 3TOr0 MOBBIIIAETCS CTAOUIBHOCTh APEHAMXKHOTO MOJYJISI B HAIIPABIEHHUSIX
OCHOBHBIX HAarpy3o0kK.

Kaxnblii U3 BCTaBHBIX OJIOKOB MOXET UMETh pedpa )KeCTKOCTH, KOTOpbIe
pacroJioKeHbl KpecTooOpa3Ho. 3a cueT KOMOMHAILIMU C PACTIONOKEHHBIMHU
KpecTooOpa3HO BCTABHBIMU OJIOKAMHU MOJIy4aeTCs ABOHHAS KpecTooOpasHas
KOH(pUTypaLusi, BCIEACTBHE Y€ro CTaOUIbHOCTh JPEHAKHOTO MOAYJIS MOBBILIAETCS
naiee.

B npenmnouTuTeIbHOM BBINIOJHEHHH KaXKAbli M3 BCTABHBIX Mpoduieii umeer
NOBEPXHOCTH MpHJIETaHUs, KOTOPbIE MPUJIEralT K BHYTPEHHEH CTOPOHE MOJIbIX
cTepykHel 1J1si 00pa3oBaHUs COEJUHEHHS C TEOMETPUUECKUM 3aMbIKAHUEM, MPUYEeM
KOHTYp MOBEPXHOCTEH MpHUJIeraHus COOTHECEH ¢ KOHTYPOM BHYTPEHHEH CTOPOHBI
noJsibix ctepykHeill. TakuM 0Opa3oM, CUIIbI MOBEPXHOCTHOIO HATSIKEHHs Yepe3 BCTABKH
MOTYT MEePEHOCHTHCS Ha MOJIble CTEPIKHH, 38 CUET Yero yJIy4llIaeTcsl BBOA CHII U
BMECTE C TeM CTaOMIbHOCTD APEHAKHOTO MOIYJIS.

KOHTYp MOBepXHOCTEH MpUJIeraHus BBIMOJIHEH, TPEHUMYIeCTBEHHBIM 00pa3oM,
BOJHOOOpa3HbIM. OKa3aJI0Ch, YTO 3a CYET 3TOTO JOCTUTAETCS OCOOEHHO CTaOMIbHAS
¢dukcanus Ipu COOTBETCTBEHHO BOJHOOOPAa3HOM BHYTPEHHEM MPOQUIIE MOJIBIX
CTEpPIKHEH.

KoHTakTHas miomanka BCTABKH MOJKET OBbITh BBIMOJIHEHA IO CYIeCTBY B opme
KOJIbLIa, BHELITHUH TUAMETpP KOTOPOro OOJbIle, YeM JHaMeTp CTEP)KHEBbIX OTBEPCTHUH.
Takas ¢popma BeimosHEHUs 001afaeT MPEUMYLIECTBOM, COCTOSIIUM B TOM, YTO
BCTaBKa (PUKCUPYETCS 3a CUET CHJIbI TSIKECTH BEPXHEro APEeHaXHOTO OJIoKa.

BcraBHble 0J10KH, TPEUMYINECTBEHHBIM 00Pa30M, COEJMHEHBI C 3THUM KOJBLIOM H,
TEeM CaMbIM, 3a)UKCHPOBAHBI B pagHabHOM HalpaBieHHH. J[OMOJHUTENIBHO BCTABHBIE
0JIOKM MOTYT OBITh CO€IUHEHBI PYT C APYIrOM, & UMEHHO KaK B paJHaibHOM, TaK U B
aKCHaJIbHOM HaIpPaBJICHUH BCTABKH, 32 CYET YEro MOBBIIIAETCS CTA0UIBHOCTD
BCTaBKH.

B npyrom npeanouTHTENbHOM BBITOJTHEHUH HECKOJIbKO BCTABOK COEIUHEHBI
APYT C APYTOM, MPUYEM MO3ULIHS BCTABOK COOTBETCTBYET MOJIOKEHUIO CTEPIKHEBBIX
orBepcTuii. Takoe BBIMOJHEHHUE YAy4YIIaeT BO3MOKHOCTh MAHUIYJIUPOBAHUS
BCTaBKAMH, TaK KaK C Pa3HbIMHU CTEP KHEBBIMH OTBEPCTHSIMU MOTYT OAHOBPEMEHHO

COCOAUHATHCA HCCKOJBKO BCTABOK. To €CThb, OTCYTCTBYECT HGO6XOI[I/IMOCTB MNOATOHATD
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OTAEJIbHbIE BCTABKHU U MO OTJAEJIbHOCTU COEAUHSATH C OTAEIbHBIMU CTEPKHEBbIMU
OTBEPCTUSAMU.

B pamkax n3o0peTeHHs Takke 3ampalluBaeTcs cama 1o cede, To ecTh
OTNUCBHIBAETCS U UCIPALINBAETCS HE3aBUCUMO OT APEHAXXHOTO MOAYJIsS, BCTaBKa AJis
APEHaKHOTO MOAYJIS IO MeHbIIEH Mepe C AByMs JApeHaXkHbIMU Osokamu. Kpome Toro,
B paMKax M300peTeHUs pa3ryialiaeTcss U UCTIPALINBAETCS JPEHAXKHBIN OJIOK, B KOTOPOM
5Ta BCTaBKa 3aKPbIBAET [0 MEHbIIEH Mepe OJJHO CTEP>KHEBOE OTBEpPCTHE B BEpXHEH
OTIOPHOM MaHeNnu 1151 00pa30BaHUs MOJHOCTBIO NOCTYITHOH JJIs MPOXOoaa
MOBEPXHOCTH.

B oTnuvue oT BCTaBKHU C PACMOJIOKEHHBIMU Ha 00€UX CTOPOHAX KOHTAKTHOH
IUTOINAKH BCTABHBIMU NMPOQHIISIMU, BBIIIEHA3BAHHAS BCTABKA MPEAYCMOTPEHA HE IS
COEAUHEHUs ABYX APEHAXKHBIX OJIOKOB, a JJISl 3aKPBITHS CTEPIKHEBOTO OTBEPCTHUS.
COOTBETCTBEHHO 3TOMY BEPXHSSI CTOPOHA 3TOH BCTABKH SIBJISIETCS IJIOCKOH, YTOO bI
NPEeaOCTABISATh BO3MOXKHOCTh OECIPENATCTBEHHOrO MPOX0Aa MO BEPXHEH CTOPOHE
apeHaxHoro 0yioka. I 5TOro BCTaBKa UMEET JINIIb €TUHCTBEHHBIN BCTaABHOMN
npoduiib, KOTOPBIH BCTABJIEH B CTEPKHEBOE OTBEPCTHE U NMEET PACIIOJNOKEHHbBIE
KpecTooOpa3HO BCTaBHBIE OJIOKHU, KOTOPbIE HAXOASATCSA Ha OTHON MPSIMOH C TJIaBHBIMH
peOpamu BepxHeW OMOPHON MaHEeJ ! O MEHbIIEH Mepe B JBYX MPOXOISIIIUX
NEepPNeHAUKYJISIPHO APYT APYrYy HalpaBJIEHUSX.

PacnonoxxeHue Ha OAHON NPAMON UMeEeT NPEUMYyLIECTBO, COCTOSILIEE B TOM, YTO
BBEJICHHBIE B peOpa EeCTKOCTH CHUJIbI ONTHMAJIbHO BBOJSATCS B IiIaBHBIE pedpa
BepXHeW onopHoU nmanenu. To ke camoe neiicTByeT B 0OpaTHOM HalpaBlieHUH. 3a
CYET HTOTO 32 CUET BCTABKH MOBBIMIAETCS CTAOUIBHOCTD IPEHAXKHOTO OJIOKA.
OnuceiBaeTcs U UCIMPAIINBAETCS TAKXK€ BBILIEONHNCAHHOE PACIIONI0XKEHNE BCTABHbIX
OJIOKOB Ha OAHOH MPSIMON BO B3aMMOCBSI3U CO BCTABKOH IJIsi COEAUHEHUS IBYX
IPEHAaKHBIX OJIOKOB.

B nocnenyromem, nzo0pereHue pa3bscHsIeTcs nogpodHee ¢ JaJbHEHITNMH
IEeTaJISIMU C TIOMOIIBIO MMPUMEPOB BBITIOJHEHHUS CO CCHIIKOH HAa MPUBEAEHHBIE (PUTYPHL

Ha nux nokasaHo:

Qur. 1 BHJI HA HIDKHIOK OMOPHYIO MaHeNb sl APEHAKHOTO OJI0Ka C
HECKOJIbKMMHU MOJIbIMU CTEPKHSIMHU B MEPCIEKTUBE,

Qur. 2 BUJl B IEPCIIEKTUBE HA BEPXHIOI ONMOPHYIO NMAaHENb AJIsI APEHAKHOTO
OJI0Ka ¢ HECKOJIBKUMH TMOJBIMHU CTEPXKHAMHU, KOTOpas sIBJISETCS COSNMHSAEMOM ¢

OTIOPHOM MaHeNnbko coriacHo ¢ur. 1 B ApeHa’kHbIN OJIOK,
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Qur. 3 BHU/l B [IEPCIIEKTUBE HA HECKOJbKO BCTABOK COIJIACHO
COOTBETCTBYIOIIEMY U300PETEHHUIO NIPUMEPY BBINTOJTHEHHS, KOTOPbIE UCIOJIb3YIOTCS
111 COEIMHEHMs] HECKOJIBKMX, TPEeXKAe BCEro ABYX, APEHAKHBIX OJOKOB,

Qur. 4 BUJI CBEPXY Ha BCTaBKYy cOrjjacHo ¢ur. 3,

Qur. 5 HOTEePEeYHBIH pa3pes ABYX APEHAKHBIX OJOKOB, KOTOPbIE COETUHEHBI
OMOPHBIMH MAaHEJISIMHU ¢ TOMOILIBK BCTABKH,

Qur. 6 npeHakHbie 0J0ku cornacHo ¢ur. 1, 2 u BcTaBku corjacHo ¢ur. 3
IIPU COEAUHEHUHN ONOPHBIX NaHeNeH,

Qur. 7 paspe3 BEpXHENW ONMOPHOU MaHeN! TOJIbKO C ONHUM BCTaBHBIM
npoduieM I 3aKPBITHSI CTEPKHEBOT'O OTBEPCTHS, U

Qur. 8 BHJI CBEPXY Ha BEPXHIOI ONMOPHYIO MaHEeJb APEHAXKHOTO OJIOKa ¢
HECKOJbKUMH BCTABKaMH, B KOTOPBIX BCTaBHbIE OJOKH U IJIaBHBIE peOpa OCHOBHOH
MaHEeJU HaXOISATCs Ha OJHOMN MPSIMOU.

B nocnenyromem onucaHuu st OAMHAKOBBIX U ONUHAKOBO AEHCTBYHOIIUX
3JIEMEHTOB MPUMEHSIOTCS OJTHU U T€ XK€ CChUIOYHBIE 0003HAUEHHUS.

H3o6paxennsie Ha ur. 1, 2 onopusele nanenu 11, 12 oOpasyroT 6a3oBbie
3JIEMEHTHI ApeHaxXHOTO Onoka. J[peHakHblil 070K mpeacTasisier coboit kopobuaroe
TEJIO C PeLIEeTYaThIMU OTPAHUUYUTEIbHBIMU TIOBEPXHOCTSAMU, Y€PE3 KOTOPHIE B
IpEeHaKHBIH OJIOK MOKET Teub BoAa. JpeHakHbIll 00K MOXKET U3BECTHBIM 00pa3om
00OMaThIBaThCS T€OTEKCTHIIEM, YTOOBI IPEAOTBPAINATh NIPOHUKHOBEHNE OTJIOXEHUH B
IPEHAXKHYIO CUCTEMY.

CocraBiieHHas U3 MOAOOHBIX APEHAXKHBIX OJOKOB JPEHAXKHASI CUCTEMA CIY)KHT,
BO-TIEPBBIX, KaK OJIOUYHBIA HAKOMUTEJb ISl JOKAEBBIX BOJA M, BO-BTOPBIX, KaK
OnouHbI HHOUIBTPATOP NOKAEBBIX BOJ. OCHOBOI 3TOM CUCTEMBI SIBJISIOTCS
nzo0paxkeHHble Ha ¢ur. 1, 2 UAEHTUYHBIE OMOPHBIE MAHENIH, KOTOPbIE MOTYT
pasIMYHBIM 00pa30M KOMOUHHPOBATHCS APYT € APYroM. B MposIOKeHHOM COCTOSIHUH
IPEHAXKHOW CUCTEMBl BEpXHssl ONOPHAs naHenb 11 HaXOAUTCs CBEPXY, a HUXKHSS
onopHas naHenb 12 — cHu3y. OnopHbIe aHeNIU HMEIOT COOTBETCTBEHHO IOJIbIE
crepkHH 13a, 13b, KOoTOpbIE MPOCTHPAOTCS MEPIEHANKYISPHO OMOPHBIM NaHessiM 11,
12 u coequnaensl ¢ Humu. [Tonbie cTep:xkuu 13a, 13b obpasyroT pacnmopku, KOTOpbIE
YCTAHAaBJIUBAIOT PACCTOSIHUE MEXAY ONOpHBIMU na”ensmu 11, 12. [{nsg sToro nossie
crepxHu 13a, 13b HacaxkmBarOTCs: CBOMMU CBOOOJHBIMHM KOHIIAMH APYT HA APYTa.
ITonsie crepxkuu 13a, 13b, Ha3pIBaeMble TakKe MUJIOHAMU, BBITTOJHEHbI

KOHYCOBUAHBIMHU, MPUYIEM OTBEPCTUC C MEHBIIUM MOMNECPEUHBIM CCHCHUEM o6pa3yeT



10

15

20

25

30

-6 -

cBOOOMHBIN KOHEL, a OTBEPCTUE ¢ OONBIINM MOMEPEYHBIM CeUeHHEM 00pasyeT
COEIMHEHHBIN ¢ COOTBETCTBYHILENH OMOPHOU naHenso 11, 12 konen
COOTBETCTBYMOLIEro noyoro crepxkus 13a, 13b. ITonsie crepxuu 13a, 13b oOpasyior B
COOTBETCTBYHLIEH onopHO# naHenu 11, 12 crepxHeBble OTBepCcTHA 14, Kak 3TO
MO’KHO XOpPOILIO BUAETh Ha Gur. 2.

Jlist TOTO 4TOOBI YBEJNUYUTD BBICOTY JPEHAXKHOW CHCTEMBI, OOBIYHO HECKOJIBKO
CJIOEB, COCTOSILIUX M3 NpeHaxHbIX 00koB 10a, 10b, ykiaaapiBaroT B mrabesb Apyr HA
apyra (cm. ¢ur. 5). [Ipu 3TOM HUXKHSIS OMOPHASI TaHeN b 12 BEPXHEro APEHAKHOTO
Onoka 10a BcTymaeT B MpUJieTaHUE ¢ BEpXHEH OMOPHOU maHenbio 11 nexamero moxg
HUM JIpeHakHoro Oioka 10b.

B 3TOM MecTe mpUMEHSIOT H300pEeTeHHE, KOTOPOE, KaK MOKa3aHO ¢ MOMOIIBIO
npuMepa BBIMTOJHEHUS COTJIACHO QHT. 3, YIyULIaeT COEUHEHUE MEXY YIOKEHHBIMU
B mradenb APYyT Ha Apyra ApeHaxHbIMU Onokamu 10a, 10b.

JIns 3TOTO NMpenycMOTpeHa BCTaBka 15, kotopas nzobpaxkena va ¢ur. 3, 4.
BcraBka 15 nMeeT kKOHTakTHYIO momanky 16 u nBa BctaBHBIX npodunsa 17a, 17b. Kak
MOYHO XOpOIIO BUAETh Ha ¢ur. 3 u 5, BctaBHble npodunu 17a, 17b pacrnonoxeHsl Ha
obenx CTOpOHaxX KOHTAKTHOM miomaaku 16. JpyrumMu cioBamMu, KOHTaKTHAs
romanka 16 HaxoAUTCA MEKIY BEPXHUM BCTaBHBIM npoduseM 17a U HUKHUM
BCcTaBHBIM npodunem 17b. BeraBuble npodunu 17a, 17b BeIMONHEHBI 4J1 TOTO, YTOOBI
BOCIIPUHUMATh BO3HUKAIOL[NE T'OPU3OHTAIbHbIE HATPY3KU B (OCHOBHBIX)
HalpaBJICHUSIX, NapAJJIEIbHBIX OMOPHBIM MOBEPXHOCTSIM OCHOBHBIX KopnycoB 11, 12.
JI71s 5TOTO OHU HUMEIOT KPeCcTOOOpa3Hyl CTPYKTYpy ¢ pedpamu, KoTopas clieayer
COOTBETCTBYHO MMM pedbpam onopHbiXx manenei 11, 12. KonrakTHas miomanka 16
NPOCTUPAETCS B OKPYKHOM HANpaBJICHUU MEXAY BCTaBHBIMU npoduisimu 17a, 17b.
Kpome Toro, koHTaKkTHas miomazaka 16 BeICTyHaeT paanaibHO 32 BCTaBHBIC MPOQUIH
17a, 17b. 3a cyeT 5TOr0 BO3MOKHO HAJIOKEHHE KOHTAKTHON Iiomanku 16 Ha
BHEIIHIOIO CTOPOHY COOTBETCTBYIOIEH onmopHo manenu 11, 12 u ee pukcamnus
BEPXHHUM JIPEHAXKHBIM OJIOKOM 3a CYET €T0 Beca.

BcraBuble npodunu 17a, 17b BRIMONTHEHBI CAMMETPUYHBIMU, M KaXAbIH U3 HUX
MMeeT HECKOJIbKO BCTaBHbIX 0y10k0B 18. BeraBHbie Ooku 18 ciyskat amist TOro, 4To0bl
CO3/1aBaTh COEIMHEHUE C T€OMETPUUYECKUM 3aMbIKaHUEM C MOJBIMU CTEPKHIMU 13a,
13b nnm xe co crepkHeBbIMU oTBepcTHsAME 14. Kaxxablii n3 BcTaBHBIX 0710KOB 18
UMeEeT CTeHKH 23, KOTOpble OrPAaHMYHMBAIOT BCTaBHbIE OJIOKH 18 ¢ OOKOBBIX CTOPOH.

Kak nzobpaxeHo Ha ¢ur. 4, BctaBHble Os0kH 18 pacmonokeHsl KpecTooOpasHo,
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NpUYeM YeThIpe BCTaBHBIX OJoka 18 pacrmosoeHbl BOKPYT CPEHEr0 BCTABHOTO OJIOKa
18. BO3MOXHBI Apyrue pacnoyioKeHust BCTaBHbIX 0J10koB 18. BecraBubie Omoku 18
BBINIOJIHEHBI 110 CYIECTBY B (popMe mapasnenenunena. BosMoxkHel npyrue
reoMerpudeckue GOpMbl OTAEIbHBIX BCTABHBIX OJIOKOB 18.

TopueBble MOBEPXHOCTH BCTABHBIX OJIOKOB 18, TO eCTh CBOOOIHBIE KOHLIBI
BCTaBHBIX OJIOKOB 18, MMEIOT COOTBETCTBEHHO MOBEPXHOCTDb 20 mpuyieraHus, KOTopas
B CMOHTHPOBAHHOM COCTOSIHUU NPUJIEraeT K BHYTPEHHEH CTEHKE, UJIU K€ K
BHYTpPEHHEH CTOpOHE 21, COOTBETCTBYIOIMX MOJNBIX cTepkHel 13a, 13b (cm. dur. 5).
KonkpeTrHo noBepxHOCTH 20 NMpHIeTraHUs BBIITOJHEHBI BOJTHOOOPAa3HBIMHU. 31€Ch TOXKE
BO3MOXHBI Apyrue reomerpudeckue gopmol. [TopepxHocTr 20 mpuieraHusi BBITOAHBIM
00pa3oM MPOCTUPAIOTCS 3a MPeAesibl BCTABHBIX 0JI0KOB 18, 4T0OBI MOKHO OBLIO
CHUJKATh YAEJIbHO B O0JIACTH AABJICHUE MEXIY MOBEPXHOCTAMU 20 mpuieranus u
BHYTPEHHUMH cTOpoHaMu 21 moneix crepkHeit 13a, 13b. Takum obpazom,
BO3HUKAKINNE F'OPU3OHTANIBHBIE CUJIBI MOTYT EPEHOCUTHCS KaK pacnpeaeieHHas Mo
MOBEPXHOCTH HArpy3ka BMeCTO JUHEHHOHN Harpy3ku. 3a cuer nepeaadu
FOPU3OHTAJBHBIX CUJ KaK PaCIpeneIeHHON MO MOBEPXHOCTU HArPY3KHU BMECTO
JUHEWHON Harpy3KH MOTYT CHIKATbCSI OOJIbIINE CUJIIBI.

Mesxny creHkaMu 23 BCTaBHBIX OJIOKOB 18 KpecTooOpa3HO pacooKeHb
nepBble U BTOpble pedpa 19a, 19b xecTkocTu.

B nmpumepe BrinosHeHus cornacHo ¢ur. 3, 4 KOHTaKkTHas mioimanka 20
BBIMOJIHEHA B BHUJI€ KOJblla 22, BHEIIHHI JUaMETP KOTOPOTO HECKOIBKO OOJbINe, YeM
IUaMeTP CTePKHEBBIX oTBepcTuil 14. 3a cueT 3TOrO, €Ciu BCTaBKa 15 BCTaBlieHa B
oTBepcTUe 14, nocTuraeTcsi BO3MOKHOCTb HAJOXKEHHUSI KOHTAKTHOHN miomanku 16 Ha
COOTBETCTBYIOLIYIO OMOpHYIo na”enb 11, 12. KonpueBuaHas KOHTaKTHAS IMJIOIMIAAKa
20 MOKET UMEeThb OJIHY WJIU HECKOJIbKO BBIEMOK, YTOOBI MIPU YIIaKOBKE, HAIPUMEP HA
NOAJIOHE, MPENOCTABJIATh HANIPABIISIIOIHUE JJIs1 YIIAKOBOYHBIX JIEHT. PeOpa BCTaBHBIX
npoduieid UMEIOT OTBETHBIC BBIEMKH WJIH YK€ BO3BBILICHUsI, YTOOBI IPEIOCTABIATH
BO3MOJKHOCTh YIPOIIEHHOW YKJIaAKU B mTabesib HECKOJIbKUX BCTABOK 15.

BuyTpeHnHunii nuameTrp koibua 22 npubIN3UTEIbHO COOTBETCTBYET BHYTPEHHEMY
AuaMeTpy MOJbIX cTepxHel 13a, 13b.

Kak nmoka3aHo Ha ¢ur. 3, yeTblpe UAEHTHYHbIE BCTABKH |5 CBEIEHBI B CBSI3aHHOE
COEeIMHEHUE, IPUYEM BCTAaBKU 15 COeqUHEHBI APYT ¢ APYTOM C MOMOULIBIO NEPEMBIYEK.
DTO COeAMHEHNUE MOXKET MOHTUPOBAThCs LeabHO. IIpu 3TOM oTnenbHBIe BCTaBKU 15

COEIUHEHBI APYT C IPYTOM 3JIACTUYHO, YTOOBI MOXKHO OBLIO KOMIIEHCUPOBATH
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BO3MOJKHBIE TONYCKU OCHOBHBIX KOPIYCOB KaK TAKOBBIX UJIH € OCHOBHBIX KOPIYCOB
B MOHTQ)KHON CUTYALMHU.

Ha ¢ur. 5 MoxHO XOpOLIO BUAETH, YTO HU)KHUE OMOPHBIE MaHenu 12 BepXHero
apeHaxHoro 0joka 10a coequHeHbl ¢ BEPXHUMHU ONOPHBIMH NaHeasiMu 11 HUKHEro
apeHaxkHoro 6joka 10b. 3To coennHeHNE OCYILIECTBISETCS C MOMOLIBIO
BBIIIEONMNCAHHON BCTABKM 15, KOTOpasi pacnojioKeHa B CTEPKHEBOM OTBepcTUu 14.
ITpu 5ToM noBepxHOCTh 20 mpuiIeranusi BCTaBHOTro Oyioka 18 mpuiieraet Kk BHyTpeHHEH
crenke 21 HmkHero nmojoro crepkHs 13b. O6e onopubie nanenu 11, 12
3a()MKCUPOBAHBI B CBOEM IOJIOKCHUHU U BCIEICTBUE HAJIMYKS BCTABKH 15 HE MOryT
COCKaJIb3bIBaTh. 3a CUET BBICOTHI BCTABKU 15 MOXKET BapbUpPOBATHCS CTENEHb
CLEIUIEHUsI C COOTBETCTBYIOIUMHU MOJBIMU cTepkHsAMH 13a, 13b, mpuuem npu
YBEJIMYEHUH BBICOTHI CJIEIYET YUUTHIBATH KOHYCHOCTH MOJBIX cTepxkHer 13a, 13b.

Kak u3oOpaxkeHo Ha ¢ur. 6, mepeqa COeAUHEHUEM NPEHAKHBIX OJIOKOB B
CTEp KHEBbIE OTBEPCTHs 14 BCTABISAIOTCS BCTaBKHU 15, Tak uTo BCcTaBHBIC Mpodunu 17a
BXOJST B 3allEINIEHUE CO CTEPKHEBBIMU OTBEPCTUAMU 14 WU K€ C MOJBIMHU
crepkHaMu 13a (sieBoe n3oOpakenune Ha ¢ur. 6). 3aTeM Ha BCTAaBKHU 15 HacaKMBaeTCs
apyras ONMOpHas MaHeb, B MpUMepe COTJIAaCHO UTr. 6 HUXKHSS OTOpHasi maHe b 12
BEpXHETo npeHaxxHoro Omoka 10a. {ns aToro crepxHeBsle oTBepCcTUs 14 00enx
OnopHbIX naneneu 11, 12 ycranaBauBarOTCst KOHUEHTPUUECKH OTHOCUTENBHO APYT
apyra. O6uias opueHTanuss o0enx onmopHbIX naHeneit 11, 12 TOYHO U HANEKHO
yCTAHABJIUBAETCS MOJIOKEHUEM BCTABOK 15.

Ha ¢ur. 7 uzobparkeHa anbTepHATHBA AEUCTBYIOIIEH KaK COEIMHUTEIbHBIN
sneMeHT BcTaBke 15. Dta BcTaBka 15 mpeacrasisier co0O# KPBIIKY, B KOTOPOH
BCTaBKa 15 mMeeT TOJIBKO OUH BCTaBHOH npoduib 17a ¢ BcTaBHbIMU Osiokamu 18 Ha
CBOel HUKHel cTopoHe. bokoBble cTeHKHU 23 BCTaBHBIX OJIOKOB 18 HaxonmsiTcs Ha
OJHOM mpsAMOii ¢ rnaBHbIMU pebpamu 24 onopHo# maHenu (cMm. ¢ur. 8). KonkpeTHo
CTEHKH 23 HaXOIsTCsA Ha OJHOHN NPSAMOU B IBYX NPOXOASAIIUX NEPHEHAUKYISAPHO APYT
APYTy HANPaBJEHUSX, TAK YTO MOJYyYaeTCs] MaKCHMallbHasA CTAOMJIBHOCTD B
HanpaBJIEHUSIX OCHOBHBIX Harpy30K. DTO pacMoJIO)KEHHUE CTEHOK 23 BO3MOXKHO KakK B
npuMepe coriacHo ¢ur. 7, Tak U B mpuMmepe corjacHo ¢ur. 3-6.

PacnionoxeHnne Ha OHOM NMpPsIMOI MOKa3aHOo Ha Qur. 8, HA KOTOPOH OTMEUYEHBI
BUPTYaJIbHbIE TUHUH BIOJb INIaBHBIX pedep 24. OTcroa BBITEKAET, YTO CTEHKH 23
HaxXOASATCS Ha OJHOM MpsAMOH ¢ riaBHbIMU peOpamu 24 B 000HMX TJIaBHBIX

HamnpaBJIEHUsIX ONOpHOU naHenu 11.
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INEPEYEHb CCHIJIOUYHBIX OBO3HAUYEHUI

NepBbINA ApEeHAKHBIN OJIOK

BTOPOMH IpEHAXKHBIH OJI0K

BEPXHsS ONOpHasi NaHesb

HUJKHSISI OTIOPHAs NaHesb

BEPXHUHU MOJBIN CTEPKEHD
HUKHUU TOJIBIN CTEPIKEHD
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BCTaBKa

KOHTAaKTHAs TJIOINAKA

BEPXHHI BCTaBHOHU mpoduip
HUJKHUW BCTaBHOU mpoduiib
BCTaBHBIE OJIOKH

nepBbie pedpa JKeCTKOCTH

BTOpBbIE pedpa JKeCTKOCTHU
NOBEPXHOCTH MPUIIETAHUS
BHYTPEHHSSI CTOPOHA IOJIOTO CTEPIKHS
KOJIBIIO

OOKOBBIE CTEHKH BCTaBHBIX OJIOKOB

riaBHbIe pedpa
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OOPMVYIJIA U30BPETEHM A

1. JlpeHaXxHbIH MOJYJb IO MEHbIIEH Mepe C IBYMs APEHAKHBIMH OJIOKaMH
(10a, 10b), kaxxablil U3 KOTOPBIX UMEET BEPXHIOK OMOPHYIO naHenb (11), HHXKHIO
onopHyo nanenb (12) u nonsle crepkuu (13a, 13b), KOTOpBIE pacONOKEHBI
BEPTHKAJIBHO MEXy onmopHbIMH nmaHeasimMu (11, 12) u 00pa3yroT B ONOPHBIX HMaHENsIX
(11, 12) crepxxueBbie oTBepcTus (14), mpudem HUXKHsAS onopHas nanenb (11) ogHoro
apeHaxxHoro 0soka (10a) u BepxHsisi onopHas nanenb (12) Apyroro ApeHakHOTO
onoxka (10b) nexkat npyr Ha Apyre TakuM o0pa3oMm, 4YTO CTepkHeBbie oTBepcTHs (14)
obenx nexamux Opyr Ha aApyre onopHsex naneneid (11, 12) pacnonoxkeHsl
KOHIIEHTPHUYECKH,

OTJIUHAK IITUACS TEM, YTO

npenaxubie 6710ku (10a, 10b) coenuHeHbI ¢ MOMOIIBIO IO MEHbIIEH Mepe OTHOU
BcTaBkU (15), KOTOpas MMeeT KOHTAKTHYIO Iiomaaky (16) u nBa BCTaBHBIX NpoduiIs
(17a, 17b), xOoTOpBIE PACTIONOKEHBI HA 00EUX CTOPOHAX KOHTAKTHOH miomanku (16) u
COEAMHEHBI C Hel, mpuueM KOHTakTHas momasnka (16) pacnonoxkeHa Mexay
JeXaLUMMH APYT Ha Apyre onopHbiMu naHensmu (11, 12), u BcraBable nmpodunu (17a,
17b) BcTaBNEHBI B BAa KOHLEHTPHUYECKH PACTIONOKEHHBIX CTepKHEeBble oTBepcTus (14)

JeXalux OpyT Ha apyre onopHbix na"enei (11, 12).

2. JlpeHaxXHbII MOAYJb IO 1. 1, OTIMYAKOINMUIICSA TEM, YTO BCTaBHbIE Mpodrn

(17a, 17b) BcTaBieHBI B CTepkHEBbIE OTBEepCTHUS (14) C reOMETPUYECKUM 3aMbIKAHHEM.

3. JpeHakHbIil MOAYJb MO M. | Wiau m. 2, OTJAUYAIOLUNACA TEM, UYTO BCTABHbBIE

npoduau (17a, 17b) BBINOJHEHBI, IO MEHbIIEH Mepe, YACTUYHO CUMMETPUYHBIMH.

4. JlpeHaxHbI MOAYJb IO OJHOMY U3 NPEAUIECTBYIOUIUX NYHKTOB,
OTJIMYAIO IUICSA TEM, UYTO KaKIbId U3 BCTaBHBIX npoduneii (17a, 17b) umeer

HECKOJIbKO BCTaBHBIX OJI0KkOB (18).

5. JlpeHaXHbBI MOIYJb MO M. 4, OTJIMYAIOUIUICS T€M, YTO BCTaBHbIE OJIOKH

(18) pacmonoskeHbI KPecTOOOpa3HO.
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6. JlpeHakHbII MOAYJb MO M. 4 UK 0. 5, OTIUYAKWHUNCSA TEM, YTO KaXKIAbIH U3
BCTaBHBIX 0J0KOB (18) nmeer pebpa sxxectkoctu (19a, 19b), KoTOpBIE pacHONOKEHBI

KpecTooOpas3Ho.

7.  JlpeHaXkHbIH MOAYJb IO OJHOMY U3 MPEALIECTBYIOIIUX NYHKTOB,
OTJUYAKIUICS T€M, YTO KaXIbli U3 BCTaBHBIX mpodueii (17a, 17b) umeer
noBepxHocTH (20) mpusieranusi, KOTOpble MPUJIETAlOT K BHyTpeHHelH cTopoHe (21)
MOJIBIX CTEPIKHEH JJisi 00pa30BaHMS COCNMHEHHS C TEOMETPUUECKUM 3aMbIKaHUEM,
npu4YeM KOHTYp noBepxHocTed (20) npuieranus COOTHECEH ¢ KOHTYPOM BHYTpPEHHEH

ctopoHsbl (21) monsix crepxHeit (13a, 13b).

8. JpeHakHbIi MOAYJb MO M. 7, OTJIUYAK LHUNICI TEM, YTO KOHTYP

noBepxHocTel (20) nmpuyieraHus BHIMOJHEH BOJTHOOOPA3HBIM.

9.  JlpeHaxkHBbIH MOAYJb MO OJHOMY U3 NPEAUIECTBYIOUIUX IYHKTOB,
OTJIMYAKOIUICS TEM, YTO KOHTaKTHAas ruromanka (20) scrasku (15) BbImonHEeHA 110
cymecTBy B popMme kosbla (23), BHEMHUH THAMETP KOTOPOTo OOJIbIIE, 4UeM THAMETP

CTEp KHEBBbIX OTBepcTuii (14).

10. JlpeHa>xHbIH MOIYJb MO M. 9, OTIUYAO LU IICS TEM, YTO BCTaBHbBIE OJIOKH

(18) coennHensl ¢ KoJbIOM (23).

11. JlpeHaxHbI! MOAYJb MO OAHOMY U3 .M. 4-10, OTIMYAIOIIUICS TEM, YTO

BcTaBHbIe Oy1okH (18) coeuHEHBI IPYT C APYTOM.

12.  JIpeHakHbIl MOAYJb MO OAHOMY M3 M.M. 4-11, OTAUYAKOIIUIICSA TEM, YTO
pacroyioKeHHbIe KpecTooOpa3Ho BcTaBHbIe O1oku (18) HaXOASTCS HA OMHOM MPSIMOiL €
TJIaBHBIMH peOpamMu BepxHel onmopHoH maHenu (12) nmo MeHbIIelH Mepe B ABYX

NPOXOASIIUX NEPNEHAUKYIAPHO APYT APYTY HANPaBJICHUSAX.

13. JIpeHaxHBbIN MOAYJb IO OJHOMY U3 NPEAILIECTBYKIIUX NyHKTOB,
OTJIMYAKO IUICSA TEM, UTO HECKOJIBKO BCTABOK (15) coennHeHsbl APYyT C APYTroM, MpUUeM

no3uLusl BCTaBoK (15) COOTBETCTBYET MOJIOKEHUIO CTePIKHEBBIX oTBepcTHil (14).
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14. BcTaBka it APEHAXKHOTO MOAYJIS MO MEHbLIEH Mepe C ABYMs
npeHaxkHpIMHU Onokamu (10a, 10b), Kaxkablii U3 KOTOPBIX UMEET BEPXHIOIO OIMOPHYIO
nanensb (11), HuxHIOI0 onopHyo naHenb (12) u nmonsle crepxHu (13a, 13b), koTopbie
pPacmoIOKEHBl BEPTHKAJIBHO MEXy onopHbiMH naHensamu (11, 12) u oOpasyoT B
onopHbIx naHensax (11, 12) crepkuesbie orBepcTust (14), mpuyeM BCTaBKa UMeEET
KOHTAaKTHYIO muiomanky (16) u nBa BctaBHbIX npoduis (17a, 17b), koTopsie
pacroJyio’keHbl Ha 00€UX CTOPOHAX KOHTAKTHOM romanku (16) u coequHeHbI C HEel,
npuveM BcTtaBHbIe mpodunu (17a, 17b) BBIMOJHEHBI C BO3MOXKHOCTBHIO BCTABJIEHUS B
nosibie crepkuu (13a, 13b) nns coenmHenns npeHaxHbix 6yokoB (10a, 10b), u

KOHTaKTHas 1iomanka (16) BeicTynaeT HapyKy 3a BcTaBHble mpodunu (17a, 17b).

15. Jlpenaxusbiii 050k (10a), KOTOpPBIH HMEET BEPXHIOK OMOPHYIO maHenb (11),
HIJKHIOKO OTOpHYI0 naHenb (12) u monsie crepkau (13a, 13b), KOTOphIE pacroioKeHb
BEPTHKAJIBHO MEXy omopHbIMH nmaHeasiMu (11, 12) m 06pa3yroT B ONOPHBIX MaHENSIX
(11, 12) crepxuesbie oTBepcTus (14), mpuuem 1o MeHbIIe Mepe OJHO CTEPIKHEBOE
orBepctue (14) B BepxHell onopHoii nanenu (12) ans oOpa3oBaHus NOCTYIHON s
IpOX0J1a MOBEPXHOCTH 3aKpbIBaeT BcTaBka (15), koTopas uMeeT e TMHCTBEHHBII
BCcTaBHOM npoduib (17a), KOTOPEIHA BCTaBJEeH B CTepkHEBOe oTBepcTHe (14) u umeer
pacroyiokeHHble KpecTooOpa3Ho BcTaBHbIe Os1okHU (18), KOTOpBIE HAXOAATCSA HA OAHOMN
npsiMOii ¢ riIaBHBIMU peOpaMu BepxHell onopHoi nanenu (12) mo MeHbInel Mepe B

ABYX NPOXOAAIINX NEPHEHAUKYISIPHO APYT APYTY HANPaBICHUSAX.
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