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B nocnennue necsarunetus Impounu3oes1 OFPOMHHﬁ Oporpecc Ha PBIHKE HAIOJbHBIX HOKpLITI/Iﬁ JJIA
moJja. I/IBBCCTHO, 9TO IMaHCIN JI 110J1a YCTaHABJINMBAIOTCS HA OCHOBAHHUEC I10JIa Pa3JIMIHBIMHA crocobamu.
Hacrosmee I/1306p6TeHI/Ie OTHOCHUTCA K yﬂy‘IHleHHOﬁ IIaHCJIN, Takol Kak IIaHEIlIb JJIA 110J1a, B YaCTHOCTH,
I[eKOpaTPIBHOﬁ Mma”HeJIn Jig I1oJa. I/I306peTeHHe TAKXXC€ OTHOCHUTCA K MNOKPBITHIO, B YaCTHOCTU, K
HaroJIbHOMY ITOKPBITHIO, COACPIKAIIEMY MHOXECTBO COCAUHCHHBIX MEXIAY c000li TaHeNe CcoriacHo

JTAHOMY M300pETEHHIO.
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Hacrosiiee n300peTeHne OTHOCHTCS K TIAHEH, TAaKOH Kak MaHelb IS [M0JIa, B YACTHOCTH, JEKOPATHBHOM
MmaHenw Ui moJia. M300peTeHne Takke OTHOCUTCS K IOKPBITHIO, B YACTHOCTH, K HAIIOJFHOMY MOKPBITHIO, CO-
JiepKalieMy MHOYKECTBO COSIHMHEHHBIX MEX Ty COOOH MaHeNIel COrjlacCHO H300pETCHHIO.

B mocnennue necsATHIETHS MPOU3OIMIET OTPOMHBIN MPOTPEcC Ha PhIHKE HANOJIBHBIX HMOKPBITHH [UIA TOJIA.
W3BecTHO, 9TO MaHENH IS I0JIa YCTAHABJIMBAIOTCS Ha OCHOBAaHWE MOJAa Pa3sMHMYHBIMHU crocobamu. M3BecTHO,
HaIpUMep, YTO MaHEeIH IS 1oJIa KPETSATCs K OCHOBAHMIO T0JIa JIN0O0 ITyTeM MPHUKJICHBAHUSA, JTHOO ITyTeM IpHOH-
BaHU. HeZoCTaTKOM 3TOM TEXHOJIOTHH SIBISIETCS TO, YTO OHA TOBOJBHO CIIOKHA W TIOCIEAYIOIINE M3MEHEHUS
MOTYT OBITH CHIENaHBI TOJBKO ITyTeM BBUIAMBIBAHHS MaHENeH A moya. B COOTBETCTBHH C albTePHATHBHBIM
Croco0OM YCTaHOBKH MAHEIH JUIS TTOJIa CBOOOIHO YKIIABIBAIOTCS HA YSPHOBOM TIOJI, IPU ITOM MaHENH JJIS 1MoJia
B3aWMHO COBMEIIAIOTCS APYT C IPYTOM MOCPEIACTBOM COCITUHCHUS A3bIUKa U KaHABKH, IIPH STOM B OOJIBITHHCTBE
CJIy4acB OHHU TaK)Ke CKIJICHBAIOTCSA BMECTE B COCTUHCHUU S3bIYKA U KaHABKH. [10J1, TOMy4IEeHHBIN TaKHM 00pa3oM,
TaKXKE HA3BIBACMBIN TUIABAIONIMM MAPKCTHBIM HAIMOJIBHBIM MOKPBITUEM, UMEET MPEHUMYIIECTBO B TOM, YTO €ro
JIETKO YKJIAIBIBATh U YTO BCS MOBEPXHOCTH IOJIA MOXKET IMEPEMEIIATHCS, YTO YaCTO SIBISACTCS YAOOHBIM JIS T10-
JMYYCHUsT BO3MOXKHBIX SIBICHUH paclIMpeHus W ycaaku. [IpuMepbl W3BECTHBIX MaHEJCH IS IM0JIa OMUCAHBI B
US2018/094441, W0O2017/115202, W0O2019/137964 u EP3031998.

BapuanTs! u TpeOGoBaHUS K HAIOIBHBIM IMOKPBITHAM TaK)Ke M3MEHIIINCH. B TO BpeMs Kak HaroJIbHBIE T10-
KPBITHS PaHBIIIE U3TOTABIMBAINCH U3 JIEpeBa WM IMPOIYyKTOB, MMOMyYEHHBIX U3 APEBECHHEI, B MOCIECIHEE BPEMS
PBIHOK DBOJTIONIMOHUPOBAT B CTOPOHY TaHENeH Ha OCHOBE TUIACTHKA, TakuX kak PVC maHenw, u naxe maHenen
Ha MHHEpPAaJbHOI OCHOBE, TAKMX KaK IMaHEIW Ha OCHOBE OKCHIa MarHusi. Kaxmas M3 3THX aJbTepHATHB UMEET
CBOHM TIpenMyIiecTBa M HeAocTaTku. OTHUM U3 HEIOCTATKOB SBIISIETCS TO, YTO MOXET OBITh TPYAHO COSAUHUTDH U
3aUKCHPOBaTh MAHETH BMECTE, a TaKXkKe 3apUKCHUPOBATH MX TaKUM 00pa3oM, 4TOOBI MEXIy MaHEISIMH OBLIO
BBITIOJTHEHO BOJIOHENPOHUIIAEMOE COeIUHEHUE.

Takum 00pa3oMm, IEThI0 HACTOSIIETO N300PETCHHUS SIBIIICTCS 00CCIICUCHUE YITYUIICHHOTO COCTUHCHUS Me-
KAy MaHeNIsIMU, B YaCTHOCTH BOJOHEIIPOHUIIAEMOTO COEAMHEHUSI.

B cooTBeTCTBHM ¢ HACTOSIIMM H300PETCHUEM TPEAOCTABISACTCS MMAHENb, B YACTHOCTHU (JIEKOpaTUBHAS) TIa-
HeIb JUIS TI0J1a, COZIepIKalas o MEHBIIEeH Mepe OHY MEePBYI0 COCTMHUATEIBHYIO YacTh U 110 MEHBIICH Mepe OA-
HY BTOPYIO COCITUHHUTEIBHYIO 9acTh, PACIIOIOXKCHHBIE Ha IIPOTHBOIIOJIOKHBIX CTOPOHAX IMAHENH, IPH 3TOM Iep-
Bas COCOUHHTENIbHAS YacTh YKa3aHHOW MAHENH W BTOpAas COCTMHHUTENbHAS YacTh OPYTrOoW MaHEeNH NPeRoyYTH-
TEJBHO BBIMTOJIHEHA C BO3MOKHOCTBHIO COCTMHEHHS IMOCPEACTBOM JABIKCHMS BHH3. lIpenmodruTensHO, mepBas
COEIMHUTENIFHAS YacTh CONEPKUT HANPABICHHBIA BBEPX S3bIUOK, IT0 MEHBINIEH Mepe OJHY HAIPaBICHHYIO BBEPX
OOKOBYIO ITOBEPXHOCTD, JISKAIIYIO Ha PACCTOSHHM OT HAIIPABICHHOTO BBEPX S3BIYKA, M HAIPABICHHYIO BBEPX
KaHaBKYy, 0Opa30BaHHYIO MEKIY HAIPABICHHBIM BBEPX SI3BIYKOM M HAIMPABICHHOW BBEpX OOKOBOM MOBEPXHO-
CTBIO, DU 3TOM HaIlpaBJICHHAs BBEPX KaHABKa BBHITIOJIHEHA C BO3MOKHOCTBIO MpUeMa 10 MEHbILEH Mepe 4acTu
HaNpaBJIEHHOTO BHU3 A3bIYKA BTOPOH COETUHUTENBHOM YacTH APYroil maHeau, pyu 3TOM CTOpOHA HalpaBiIeHHO-
TO BBEpX sI3bIUKA, OOpalllcHHAs K HANPaBICHHON BBEPX OOKOBOW MMOBEPXHOCTH, SIBJISICTCSI BHYTPEHHEH CTOPOHO
HAIPaBJICHHOT'O BBEPX S3bIUKA, & CTOPOHA HATIPABJICHHOTO BBEPX sI3bIYKA, OOpAIllcHHAs OT HANPaBICHHOH BBEPX
0OOKOBOW TIOBEPXHOCTH, SIBJISICTCS] BHEITHEH CTOPOHOM HAMPABICHHOTO BBEPX SI3BIYKA; MPHU STOM BTOPAst COCIH-
HUTEJbHAS YacCTh COJCPKUT HAIPaBJICHHBIN BHU3 S3BIYOK, [0 MEHBIICH Mepe OJHY HAIpaBICHHYIO BHU3 OOKO-
BYIO TIOBEPXHOCTB, JISKAIIYIO HA PACCTOSHUM OT HAIPABICHHOTO BHU3 S3bIUKA, U HAIPaBICHHYIO BHU3 KaHABKY,
00pa30BaHHYIO MKy HAIPaBICHHBIM BHHU3 S3BIYKOM U HAIIPABICHHON BHU3 OOKOBOW MOBEPXHOCTHIO, TP ATOM
HAIpaBJICHHBIH BHU3 S3BIYOK BBITOJHEH C BO3MOJKHOCTBIO IIPHEMa, 10 MEHBIICH Mepe, YacTH HalpaBJIEHHOTO
BBEPX S3bIYKA IIEPBOH COCAMHNUTEIFHON YaCTH IPYTOil MaHeNH, IPH 3TOM CTOPOHA HANPaBICHHOTO BHU3 S3BIUKA,
oOpameHHas: K HaNpaBJICHHOW BHU3 OOKOBOW TOBEPXHOCTH, SIBJISCTCS BHYTPCHHEH CTOPOHOW HANpPaBIICHHOTO
BHU3 53bIYKa, 2 CTOPOHA HANPABJICHHOTO BHU3 S3bIYKa, OOpAIllCcHHAs OT HAIPaBJICHHOW BHU3 OOKOBOIl MOBEpX-
HOCTH, SIBJISIETCSI BHEIIHEH CTOPOHON HamNpaBlI€HHOTO BHU3 A3bIYKA; MPU ATOM KaK BHEIIHSS CTOpOHA Hampas-
JICHHOTO BHH3 S3bIUKa, TAK U HAIPaBJICHHAS BBEPX OOKOBasl MOBEPXHOCTH COJICPKAT BEPXHIOI KOHTAKTHYIO ITO-
BEPXHOCTh BOJH3H, WIM HA, WIA MPUMBIKAIONIYI0, WA HAMPABICHHYIO K BEPXHEH CTOPOHE ITAHENH, TIPU 3TOM,
MPEANOYTUTENBHO, IO MEHBIIEH Mepe, O/IHA U3 YKa3aHHBIX KOHTAKTHBIX MOBEPXHOCTEH MPOXOAUT BEPTUKAIHHO,
10 MEHBIIEH Mepe, YaCTUYIHO, U MPEAIOYTUTENFHO MOJHOCTHIO, U TIPH 3TOM BEPXHsSI KOHTAKTHAsI TOBEPXHOCTh
BHEIITHEH CTOPOHBI HAIIPABICHHOTO BHU3 SI3BIYKA YKa3aHHOH MMAHENN BEHIIOIHEHA ¢ BO3MOXKHOCTBIO 3alleTIICHHUS
C BepXHEH KOHTAaKTHOH MOBEPXHOCTHIO HAMPABICHHON BBEpX OOKOBOM MOBEPXHOCTH COCEITHEH MaHEeIN B COCMIH-
HEHHOM COCTOSIHWHM YKa3aHHBIX MaHEJIeH; IpU 3TOM HIDKHHE, TPEANOYTHTEIRHO IPUMBIKAIOIINE, BEPXHIE KOH-
TaKTHBIC ITOBEPXHOCTH KaK HAIPABICHHOTO BHM3 S3bIYKA, TaK W HAINIPABICHHOW BBEPX OOKOBOW IOBEPXHOCTH
COZIepXKaT HAKJIOHHYIO KOHTaKTHYIO TIOBEPXHOCTH, IIPY 3TOM HAKJIOHHAs KOHTAKTHAs MOBEPXHOCTh HAIPABJICH-
HOT'O BHU3 SI3bIYKA YKA3aHHOM MaHEIH BBIMOJIHEHA C BO3MOXKHOCTBIO 3alleTNIEHUsI ¢ HAKIIOHHOW KOHTaKTHOU MO-
BEPXHOCTBIO HATIPABJICHHOW BBepX OOKOBOI MOBEPXHOCTH COCCIHEH MAaHETH B COCIMHCHHOM COCTOSHHUH YKa-
3aHHBIX MAHEJICH, MIPHU STOM KaKAas BEepTHKAIbHAS YaCTh BEPXHEH KOHTAKTHOW MOBEPXHOCTH U KaXKAask MPUMEI-
KaroIasi HaKJIOHHAs MOBEPXHOCTh B3aUMHO COCTaBIIIOT yroi (o) oT 100 mo 175 rpamycoB; mpu 3TOM MPUMBI-
KalOIIHUKA K HAKJIOHHON KOHTAKTHOW MOBEPXHOCTH HANpaBJICHHBIA BHU3 SI3BIYOK COJEPKUT BHEIIHIOIO MOBEPX-
HOCTb, PACIOJIOKEHHYIO HU)KE HAKIIOHHOM KOHTaKTHOW MOBEPXHOCTH HANPABICHHOTO BHU3 SI3bIYKA, U MIPHU 3TOM
MPUMBIKAIOIIAs K HAKIIOHHOW KOHTaKTHOW MOBEPXHOCTH HAIPaBJICHHAS BBEPX OOKOBas MIOBEPXHOCTH COICPIKHUT
BHYTPEHHIOIO TTOBEPXHOCTH, PACTIONIOKCHHYIO HIKE HAKJIOHHOW KOHTAaKTHOW TOBEPXHOCTH HAIPaBICHHOW BBEPX
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0OKOBOY TOBEPXHOCTH, MPH 3TOM BHEIIHSSA U BHYTPEHHSS MOBEPXHOCTH MPOXOMAAT MO CYIIECTBY MapaJIeIbHO U
MPOXOJIAT, IO MCHBIIICH Mepe, YACTUYHO B BEPTHUKAIBHOM HAMPABJICHUH, MIPHU 3TOM B COCAMHECHHOM COCTOSIHHU
COCeIHEH TaHeIN MMEeTCs IMPOCTPAHCTBO MEXIy, IO MEHBIIEH Mepe, YacThI0 BHEITHEH MOBEPXHOCTH yKa3aH-
HOM MaHeNu |, 10 MEHbIIIEH Mepe, YaCThI0 BHYTPEHHEN MOBEPXHOCTH COCETHEN MTaHEeNH.

MO’HO TIPEeACTaBUTh, YTO 00€ BEPXHHE KOHTAKTHBIEC IIOBEPXHOCTH YACTHYHO WJIH ITOJIHOCTBIO MTPOXOJAT B
BEPTUKAIBHOM HampaBieHUH. MOXXeT OBITh MPEANOYTHTEIBHBIM, YTOOBI BEPXHSS KOHTAKTHAS TOBEPXHOCTH Ha-
MPaBJICHHOTO BHU3 S3bIYKa MPOXOMIA B BEPTUKAILHOM HAIIPABICHUH, IPH ITOM BEPXHSSA KOHTAKTHAS ITOBEPX-
HOCTh HAIIPaBJICHHOI BBepX OOKOBOI IMOBEPXHOCTH ObLTa HAKJIOHEHAa BHM3 B HANPABJICHWU OT HAIPABICHHOTO
BBEPX SI3BIYKA. [IpEAMOYTUTENHHO BEPTHKANbHAS BEPXHsSI KOHTAKTHAs IMOBEPXHOCTh HAIPABICHHOTO BHU3
SI3BIYKA U HAKJIOHHAs BEPXHsISI KOHTAKTHAs TOBEPXHOCTh HAIIPABICHHOMN BBEpPX OOKOBOW MOBEPXHOCTH B3aHMHO
coctaBisoT yroa ot 0 o 2 rpagycos, npexnoururensHo ot 0 mo 1 rpamgyca, Oonee npexnoururensHo oT 0 1o
0,5 rpanycos, eme Oonee mpeamnouturensHo ot 0 mo 0,3 rpamyca. Taxke MOXKHO NpPEICTaBUTh, YTO BEPXHSA
KOHTaKTHAs MOBEPXHOCTh HANPABJICHHOTO BBEPX SA3bIUKA MPOXOAUT B BEPTHKAIHLHOM HANPABICHUU, U TIPU 3TOM
BEPXHsS KOHTAKTHAsI IIOBEPXHOCTh HAMPABICHHOTO BHU3 S3bIYKA HAKJIOHCHA BHU3 B HAINIPABJICHUU K HAIIPABIICH-
HOW BHM3 OOKOBOW MOBEPXHOCTHU. [IpeArmouTHTENHHO HAKIIOHHAS BEPXHSS KOHTAKTHAS IIOBEPXHOCTH HAIIPABIICH-
HOTO BHH3 S3B[YKA U BEPTHKAIbHAS BEPXHAS KOHTAKTHAs MOBEPXHOCTH HAIIPABICHHOW BBEpX OOKOBOIl moBepX-
HOCTH B3aUMHO COCTaBJIAIOT yrou oT 0 10 2 rpagycoB, npeanoututensHo ot 0 o 1 rpamyca, 6ojiee mpearnodTr-
teapHO oT 0 1o 0,5 Tpagycos, eme 6onee npeanodrurensHo ot 0 mo 0,3 rpaxyca. Kpome Toro, Bo3mMoxHO, 4TO-
OBl KaXk1asi U3 BEPXHEHW KOHTAKTHOW MOBEPXHOCTH HAMPABICHHOTO BHU3 S3bIYKAa M BEPXHEHW KOHTAKTHOW TIO-
BEPXHOCTH HAIPaBICHHOW BBEpX OOKOBOI MOBEPXHOCTH ObLIA IO MEHBIIEH Mepe YaCTUYHO HAKJIOHEHA IO OT-
HOIIICHUIO K BEPTHKAIBHOMN IJIOCKOCTH (T.€. MJIOCKOCTH, MEPIICHANKYIIAPHOHN MaHeIsIM). DTOT HAKIOH MPEIoY-
TUTEIHFHO TAaKOB, YTO 00€ BEPXHHEC KOHTAKTHBIC MOBEPXHOCTH HAKJIOHEHBI BHH3 JPYT OT Apyra. TeXHHYCCKHMA
3¢ (deKT ITUX BApUAHTOB OCYIICCTBICHHUS 3aKIFOYACTCS B TOM, YTO B BEPXHEM IIIBE, 00OPA30BAHHOM MEX]Ty ITaHEe-
JISIMH, MOXET OBITh pealn30BaH 00Jice MHTCHCUBHBIA KOHTAKT MEXKY BEPXHUMH KOHTAKTHBIMU TIOBEPXHOCTSIMH,
YTO CIIOCOOCTBYET CO3/IaHHIO BOJOHENPOHUIIaEMOTo Oapbepa. Kpome Toro, BEINICYOMSHYTHIH HAKJIOH OOBIYHO
CHIDKAeT YyBCTBUTEIHHOCTH K JOMYCKaM M TOYHOCTH IIPH M3TOTOBJICHHWU M coequHEeHNH. Clierka HaKIOHEHHAs
BEpXHsS KOHTAKTHAsl MOBEPXHOCTH MPEIOTBPAIIACT BOSHUKHOBEHHE CKPHUIIA MEXIY B3aHUMOCOCIMHEHHBIMU T1a-
HemsiMu. HakiioH HonoTHATENbHO oOecrieurnBaeT 0ojee MpoYHOe WIH Jydlllee COSTUHEHNE COCTMHEHHBIX TaHe-
JIel BBEPXY, T/Ie TTAHENN BBHITIOJHEHBI TAKUM 00pa3oM, YTOOBI HAXOUTHCS B MTOJTHOM KOHTAKTE MIPH COCIHHCHHUM.

CreyeT OTMETHTh, YTO TPU ONMUCAHUM W300pETeHHsS TakWe TEPMHHBI, Kak "Bepx", "Hu3", "BepxHHiA",
"HKHUR", "TOpU30OHTANBHBIN" U "BepTUKAIBHBIN", UCIIONB3YIOTCS B 3aBUCHMOCTH OT KOH(HTypaIuu HaIoJb-
HOTO MOKPBITHS, TIPYA STOM CTOPOHA, OOpaIlleHHAasI BBEPX, SIBIICTCS BEPXOM HIIM BEPXHEH CTOPOHOM, CTOpOHA Ha
YEPHOBOM IOy SBJISICTCS HU30M HJIM HIDKHEH CTOPOHOW ¥ MAHEIH JIeKaT TOPU30HTAIBHO WIIH B TOPU30HTAIb-
HOW TUIOCKOCTH. [Ipy MCTIOJIB30BAHUU B KA4E€CTBE CTCHOBOTO MOKPBITUS, YTO TAKXKE BO3MOXKHO C MAHEISIMH CO-
TJIACHO HACTOSIIEMY H300PETCHHUIO, TAHETH OOBIYHO MOHTUPYIOT BepTHKaNBEHO. CTOpOHA, 0OpaleHHas K CTCHE,
SIBIISICTCS. HU30M, CTOPOHA, OOpalleHHass K KOMHATE, SBJISICTCS BEPXOM, a BEPTUKAIbHAS W TOPU30HTAIBHAS CTO-
poHa MeHSIOTCS MecTaMu. CaMH CTCHOBBIC TTAHETH TAKXKE MOXKHO OICHHTH JICXKAINTUMH HA IOy, KaK ecIU ObI
OHH JIeXKAJTH KaK MaHe ! i mojia. To ke caMoe OTHOCHUTCS K MOTOIOYHBIM MOKPBITHSIM, YTO TaKXKe BO3ZMOKHO C
MAHEJSIMH COTJIACHO HACTOSIIEMY M300pETEHHIO, B KOTOPHIX MaHEIH MOHTHPYIOTCA Ha MOTOJKE. 3aTeM BepX U
HHU3 MEHSIOTCS MecTaMi. CaMU MOTOJIOYHBIE MTAHETH TaKXKe MOXKHO OIICHUTH JICKAIIUMH Ha MOy, KaK €CJIi OBl
OHH JIe)KaJIN KaK TTaHeNn IS ToJIa.

CoennHUTEIBHBIC YaCTH JBYX IaHEIeH B3aNMOIEHCTBYIOT M 00eCceunBaloT (PUKCAIHIO MTaHeeH, KaK mpa-
BWJIO, B TOPU3OHTAILHOM M BEPTUKATBHOM HalpaBIIcHUsSX. HampaBieHHBIH BBEPX SA3BIUOK MTOMEIIACTCS B Ha-
MPaBJICHHYIO BHU3 KaHABKY, a HANPABICHHBIN BHU3 SI3IY0K MOMEIIACTCS B HANPABICHHYIO BBEPX KaHABKY, YTO
obecrieunBaeT (HYUKCAIMIO B INTOCKOCTH MAHEIH WU TOPU30HTAIEHOM HATIPABJICHUM, HAPUMEP, [UIS HATIOIBHBIX
HOKPBITHUIL.

[Tanemu 0OBIYHO BBIMTOJHEHBI TAKUM 00pa30M, YTOOBI OHHM COCIAHMHSUINCH JIBHKCHHUEM BHU3. Takoe JBIKe-
HHUC TaKXe Ha3bIBACTCS MAMAONIUM WIH BEPTUKAIBHBIM JBIDKCHHEM M MOXKET O3HAYaTh, YTO HOBYIO IMaHEIh
MOJKHO BCTaBHUTH B YK€ Pa3MEUICHHYIO MaHelb. Takoe COeIMHEHHE TaK)Ke BO3MOXKHO, KOTa TAHETH COCIMHS-
IOTCS 3aCTETUBAIOIINMCS WJIM HO)KHUYHBIM JIBIKCHHEM. B kadecTBe albTepHATHBEI AHETH MOTYT OBITH PacIo-
JIOXKCHBI TaK, YTOOBI OHM COEIMHSIINCH HAaKJIOHHBIM ABIDKCHHEM (BHM3). Takoe IBIDKEHHE TAaKXKEe MOXKET Ha3bI-
BaThCSI BpaIlaTeFHBIM JBIKCHUEM, IIPH KOTOPOM YacTh HOBOM MaHENN BCTABISETCS B YaCTh y)KE pa3MeIIeHHON
TIAHEJIM ¥ TIOJHOCTBIO BCTABISETCS 3a CUET HAKJIOHHOTO ABIDKCHHA. B IpeArmouTHTEIhHOM BapHaHTE OCYIIECTB-
JICHWS TIaHETb COACP)KUT MO MEHBIIEH Mepe OHY TPEThIO COCAWHHUTEIBHYIO YacTh M 110 MEHBIICH Mepe OIHY
YETBEPTYIO COCTUHHUTEIBHYIO YaCTh, PACIIOJI0KECHHBIC HA JIPYTOH IMape MPOTHUBOIIOJIOKHBIX CTOPOH MaHEH, MIPH
9TOM TPEThs COCAWHUTEIbHAS YacTh yKa3aHHOM MaHETH W YeTBEPTas COCAMHUTEIbHASs YacTh JAPYTOW MaHETH
MPEIIOYTUTCIFHO BBITIOTHEHBI C BO3MOXHOCTBIO COCIMHEHHUS MOCPEICTBOM HAKJIOHHOT'O JIBH)KCHHUS BHU3.
[IpennoYTUTEeNEHO, TPEThsl COCIMHUTEIFHAS YacTh COACPIKUT: HANPABJICHHBIH BOOK S3BIYOK, MPOXOMIAIINNA B
HAIPaBJICHUH TI0 CYIIECTBY MapaUICIbHOM BEPXHEW CTOPOHE CEPJIICBHHEI, 10 MEHBIICH Mepe, OIHY BTOPYIO
HAIPaBJICHHYIO0 BHU3 OOKOBYIO IIOBEPXHOCTD, JICKAIIYIO HA PACCTOSIHUU OT HAIPABICHHOTO BOOK SI3bIYKA, U BTO-
PYIO HampaBJICHHYIO BHH3 KaHaBKY, 00pa30BaHHYIO MEKAY HAIpPaBICHHBIM BOOK S3BIYKOM W BTOPOH HAaIpaB-
JICHHOW BHM3 OOKOBOW MOBEPXHOCTHIO, M TIPH STOM YETBEPTasi COSANHUTEIHHAS YacTh COIACPIKUT: TPETHIO KaHAB-
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KY, BBIIIOJIHCHHYIO C BO3MOXKHOCTBIO pa3MEIlCHHs M0 MCHBIICH Mepe YacTH HAIPABICHHOTO BOOK SI3BIYKA Tpe-
TBETO COCAUHUTEIHHOTO MPO(HIT COCeTHEH MAaHENH, IPH STOM yKa3aHHAs TPEThs KaHABKa ONpECICHa BEpXHEH
ry0oii 1 HIKHEHN TyOOH, TIpH 3TOM yKa3aHHAas HIDKHSS Ty0a oOecriedeHa HanpaBlIeHHBIM BBEPX (QUKCHPYIOIIUM
3JIEMEHTOM, TIPH 3TOM TPEThs COCTMHHUTENIbHAS YacTh M YCTBEPTas COCIUHHUTEIbHAS YACTh BBITOIHEHBI TaKHM
00pa3oM, 9TO JIBe TaKWe MaHEeIN UMEIOT BO3MOKHOCTh COCTUHEHHUS IPYT C OPYTOM MOCPEICTBOM ITOBOPOTHOTO
IBIDKEHUS, TIPA 3TOM B COCIMHEHHOM COCTOSHHH: IO MEHBIICH Mepe YacTh HAIPaBICHHOTO BOOK S3BIYKA ITep-
BOM MaHEJU BCTaBJIeHA B TPETHhIO KAHABKY COCEIHEH BTOpPOU MaHeNH, U TIPU 3TOM IO MEHbIIEH Mepe 4acTh Ha-
MPaBJICHHOTO BBEPX (PMKCHPYIOMIETO 3JIEMEHTa yKAa3aHHOM BTOPOI IaHEIH BCTABJICHA BO BTOPYIO HAIPaBIICH-
HYI0 BHU3 KaHAaBKY YKa3aHHOM MEepBOM MaHEu.

Jns oOpa3oBaHMsS IIOTHOT'O COSAWHCHHS CBEPXY MAHEIU HAXOMIATCS B KOHTAKTEe C BEPXHUMH KOHTaKTHEI-
MU MOBEPXHOCTAMH. [IpeanoYTUTEN HO 3TH BEpXHUE KOHTAKTHBIE MOBEPXHOCTH SIBJISIOTCS IJIOCKOIApalIeib-
HBIMH U TPOXOIST BEPTHUKAILHO AJIS1 YBEJIMUEHHs] KOHTAKTHOM MOBEPXHOCTH. BepxHHe KOHTaKTHbIE TOBEPXHO-
CTH HE 00s53aTENFHO SABJSIFOTCS BEPXHUMH MOBEPXHOCTSAMH ITaHENEH, HalpUMEp, MOKHO CHaOAWTh maHenu da-
COYHOH WM CKOIIICHHOW BEPXHEW MOBEPXHOCTHIO WIIM 3aTHUPKOM, KOTOpas OYIET BBHIMOJHATH IECKOPATHBHYIO
(yHKIMIO Ha TOBEPXHOCTH MaHeNeH. [IpenrmoyTuTenbHO BEpXHHE KOHTAKTHBIE IMOBEPXHOCTH TIPEICTABISIOT
co0o¥i BepXHHE TIOBEPXHOCTH, HA KOTOPHIX JBE MTAHETH HAXOISATCS B KOHTAKTE.

Kpowme Toro, B 0IHOM M3 BapHaHTOB OCYIIECTBICHHS BHEUIHSS CTOPOHA HATPABICHHOTO BHH3 SA3bIUKA CO-
JIEPKUT MEXKIY BEepXHEH KOHTAKTHOM MOBEPXHOCTHIO M HAKJIIOHHON KOHTAKTHOM MOBEPXHOCTHIO HANPABICHHOTO
BHU3 S3bIYKa M0 MEHBIEH Mepe OJHO yriryOJeHne MPEeArouTHTEIbHO B (JOpMe Tpareun, IpH 3TOM B COSaH-
HEHHOM COCTOSHHH COCETHHX IaHeJeH yKazaHHOe yriryOJeHne IpeAIOuTUTEIHHO PACIONOKEHO Ha PACCTOSIHAN
OT BEpXHEH KOHTAKTHOW MOBEPXHOCTH HATIPABJICHHOW BBEPX OOKOBOI MOBEPXHOCTH.

VYkazanHoe yrmyOieHue oOecreunBacT (JIOKAIBHOE) pacIIUpeHHE Win HaOyxXaHHe MaTephaia IMaHEIH,
MpeloTBpaliasl HapylIeHHe WM CMELICHUE COCIUHEHHS] MEXIy ABYMsI B3aMMOCOEIWHEHHBIMU MaHEISIMU. YT-
NMyOJICHHE TaK)Ke BBHIMOJHSCT (DYHKIIHIO TOTOJHUTEIHHON MBIICBON KaMephl, TIPSIOTBpAIllas MOMaJaHKe MMBLTH B
KOHTaKT BEPXHUX KOHTAKTHBIX MOBEPXHOCTEH. YTIIyOJICHHE MOXKET OBITh PACIOI0XKEHO MEKIY BEPXHEH KOH-
TAaKTHON MMOBEPXHOCTHIO HANIPABICHHOTO BHU3 SI3BIYKA W HAKJIOHHOW KOHTAKTHOM MOBEPXHOCTHIO HAIPaBIICHHO-
T0 BHU3 SI3bIUKa WJIM HA MEPEX0/i€ BEpXHENW KOHTAKTHOM MOBEPXHOCTH M HAKIIOHHOW KOHTAKTHOW MOBEPXHOCTH.

[IpeanovTuTensHO TAHETN WM COCTUHHUTENbHBIC YaCTH IaHeNeH BBHIIIOJHEHBI TaKUM 00pa3oM, 4TO B CO-
€AMHEHHOM COCTOSHIH OHHM MPHUJIAraloT ONpeAeTICHHYI0 (GUKCHPYIONIYIO CHITY, IPIDKAMAs! TaHEeIn APYT K APYTY.
Takast QukcHpyIOIas Cuia MOXeT OBITh TOCTUTHYTA, HAIIPHMEp, 33 CUEeT KOHMUTYPALUH C MPEeaBAPUTECIEHBIM
HATSDKCHHEM WM 3a CYeT HEeOOJBIIOTO YBEIWYEHHUS pa3Mepa OTHON COCAMHHUTENFHOW YacTH MO CPaBHEHHUIO C
Ipyroi. B maHensix [uig moja 3TO CO3JaeT CUIIy B TOPU3OHTAIBHOM HAIPABJICHUU WU B TNIOCKOCTU MAaHETH IS
noJa.

Dta (GUKCUpYOIIAs CHIIA MPEIMOYTUTEIHFHO MPKUMAET AHETH IPYT K APYTY B OCHOBHOM IJIOCKOCTH Ta-
HElleH 1, TAKUM 00pa3oM, IPWKUMACT BEPXHUEC KOHTAKTHBIC IIOBEPXHOCTH APYT K APYTY, IPUYEM ITO TPEIABAPH-
TEJIbHOE HATSOHKEHHE YIYyUIIaeT COCITUHEHHE MEXIY MaHeSIMU U MPEANOYTUTENLHO CO3/1aeT BOJAOHEIPOHUIIae-
MO€ YIUIOTHEHHE Ha BepXy MaHemneH.

Bo3MosxHO, 9TO M3-32 (PUKCHPYIOMIEH CHIIBI WM 3aKUMHOHN CHIIBI 001acTh WIIM 30HA HA WIIM BOKPYT Ha-
KJIOHHOW KOHTAKTHOW ITOBEPXHOCTH HAIPABICHHOTO BHU3 SI3BIYKA YIIPYTO MM IUIACTHYECKU AehopMUpyeTcs BO
BpeMs 3alleIUICHHS COCETHIX HAKIIOHHBIX KOHTaKTHBIX MOBepXHOCTeH. Tun crenenn aedopmarun 0ObIYHO 3a-
BUCHT OT XapaKTEPUCTUK MaTepHalia MaHelIn i KOHKPETHOW KOHCTPYKIINH COCTMHUTEIBHBIX YacTeH.

Hmeercs HaKIIOHHAS KOHTAKTHAS MMOBEPXHOCTH, IPUMBIKAIOIAS K BEDXHUM KOHTAKTHBIM ITOBEPXHOCTSM, H
00BIYHO HEMOCPEICTBCHHO MPUMBIKAIONIAst K HUIM WJIH HEIIOCPEACTBCHHO MO HUMH. Ha HaKIIOHHBIX MOBEPXHO-
CTSIX MaHENIH HAaXOJATCS B KOHTAKTe, CO3/1aBasi COEAMHEHUE WIN YIJIOTHEHUE MEXAy naHensiMu. Hakion mpen-
MOYTUTENILHO TaKOB, YTO, €CJIM CMOTPETh Ha HaNpaBICHHBIA BHU3 S3bIYOK, HAKJIOHHASI IOBEPXHOCTh MPOXOAUT
HApPYXKy, & €CJIA CMOTPETh Ha HANPABICHHYIO BBEPX OOKOBYIO MOBEPXHOCTH, HAKIIOHHAS IOBEPXHOCTH MPOXOIHUT
BHYTpb. YTOJ HAaKJOHA JENAcT €ro TAKMM, YTO HAMPABICHHBIA BHU3 S3BIYOK, TAKAM 00pa3oM, MMECT BBICTY-
MAOIIYIO YacTh, a HAMPABIICHHAS BBEPX OOKOBAs MOBEPXHOCTh UMEET YTIYOJIICHHYIO YaCTh, KOTOPBIC B CIICTIIICH-
HOM COCTOSTHUHM HAXOJATCS B KOHTAKTe M, TAaKMM 00Opa3om, obOecnednBaroT 3P(GeKT BEPTUKATLHON (HHUKCAIIHH.
Haxkion taxke co3gaet HeOOIBIION JAOUPHHT, YIYUIIAIOMAN BOTOHETIPOHUIIAEMbIE CBOMCTBA COCTMHEHUSI.

HampagBiieHHBI BHU3 390K, NMPUMBIKAIOMINNA K HAKIOHHOW KOHTAaKTHOW IMOBEPXHOCTH, OOBIYHO HETO-
CPEICTBEHHO MPUMBIKAIOIINI WM HEMOCPEACTBEHHO O] HEH, COMSPKHUT BHEIIHIOI MOBEPXHOCTh. DTa BHEIII-
HSIS1 TIOBEPXHOCTh MOXKET OBITh, HAIIpUMEpP, CaMOil BHEITHEH MOBEPXHOCTHIO HANIPABIEHHOTO BHU3 S3bIYKA WIIN
MOBEPXHOCTBIO BHEITHETO SA3BIYKa, HAaHOOJIee YAaJIeHHOW OT HAlpaBICHHOW BHU3 OOKOBOH IMOBEpXHOCTH. AHa-
JIOTHYHO, HANpaBJICHHAS BBEPX OOKOBAasi IOBEPXHOCTb, MIPUMBIKAIOIIAS K HAKIIOHHOW KOHTAKTHOIH TOBEPXHOCTH,
00BIYHO HEMOCPEICTBCHHO MPUMBIKAOMNIAs WA HEMOCPEICTBCHHO O] HEH, COJACPKUT BHYTPCHHIOK MOBEPX-
HOCTb. MeXy BHYTpEHHEH MOBEPXHOCTHIO U BHEIIHEH MOBEPXHOCTHIO UMEETCSl MPOCTPAHCTBO. DTO MPOCTPaH-
CTBO IPEJHA3HAYCHO JUTS MPEIOTBPAICHHUS TOTO, YTOOBI JTF00ast CHiia, BO3JACHCTBYONAS HA MAHEIH WM C TO-
MOIIBIO HUX, IPUBOJIMIIA K MPIKATHIO TTAHEICH IPYT C JPYTOM TAC-THOO eIle, KpOME BEpXHUX KOHTAKTHBIX ITO-
BEPXHOCTCH W/WJIM HAKIIOHHBIX KOHTAKTHBIX TIOBEpXHOCTEH. Eciu OBl BHYTPCHHSS M BHEITHSISI TIOBEPXHOCTH Ha-
XOJHMIIUCH B KOHTAKTe, OHM MOTJIHM OBl IOMEIIaTh KOHTAKTY BEPXHUX KOHTAKTHBIX MOBEPXHOCTEH, YTO OTpHUIIa-
TENBHO CKa3aJoch OBl Ha BOJOHEIIPOHHUIIAEMBIX CBOMCTBax coemmHeHHs. Ha BepXy, Ha BEpXHMX KOHTaKTHBIX
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MOBEPXHOCTSAX M HAKIOHHBIX KOHTAKTHBIX TIOBEPXHOCTSIX IIE€JIb COCTOUT B TOM, YTOOBI CO3/IaTh COCAMHCHIE ME-
KTy TAHEISIMH, TOTJa KakK T0J] STUMU KOHTAKTHBIMH IOBEPXHOCTSIMH II€Jb COCTOUT B TOM, YTOOBI M30CkKaTh
TaKOTO COCTUHEHUSI.

Bepxuue KOHTaKTHBIE TOBEPXHOCTH MOTYT OBITh, IO MEHBINCH Mepe, YaCTHYHO BEPTHUKAIBHBIMU M OTIpe-
JIeNATh BHYTPEHHIO BEPTHKAIBHYIO IDIOCKOCTh, IPH 3TOM HAKJIOHHAs KOHTaKTHAs IOBEPXHOCTH HATIPABICHHOTO
BHU3 SI3bIYKA MPOXOAUT 32 BHYTPEHHIOIO BEPTHKAJIBHYIO IUIOCKOCTB, MPEAMOYTHTEIFHO MAaKCUMAaIbHO Ha 1 MM B
TOPM30HTAIFHOM HAIIPABJICHUH, W IIPH 3TOM HAKJIOHHAs KOHTAKTHAs MOBEPXHOCTh HAIIPABICHHON BBEpPX OOKO-
BOH MTOBEPXHOCTH JIGKHUT BHYTPb IO CPaBHEHHIO C BHYTPEHHEH BEPTHKAILHOM TUIOCKOCTHIO. Takas KoHpHUrypa-
LUs1 TAKOBA, YTO HANPABJICHHBINA BHU3 S3BIYOK JIOKATHHO BBICTYINAET U3 BHYTPEHHEN BEPTUKAIBHOM MIIOCKOCTH, a
HaInpaBJICHHAsT BBEPX OOKOBasl MOBEPXHOCTH JIOKALHO 3ariTyOJIicHa, MPU STOM B COCAMHCHHOM COCTOSHHUH Ha-
KJIOHHBIC KOHTAKTHBIC MMOBEPXHOCTH MOTYT 3allCIUIAThCS IPYT 3a Apyra, Co3JaBas BEPTUKAIBHBIA (PHKCHPYIO-
nmid 3pdexT. OrpaHHYUBas TOPU3OHTANBHYIO TMPOTSHKCHHOCTh BBICTYIIA, HANPABICHHBIN BHH3 SI3BIYOK ITO-
MPEKHEMY MOXET OBITh COCIMHEH C IIOMOIIBIO JBMXKCHUS BHU3 WM BEPTHKAIBHOTO JBIDKCHUS, oOecreunBas
MPY 3TOM BEPTUKANBHBIA QUKCHpYrOMUi d3QdpekT. Takum 00pa3oM, 4acTh HAIPABICHHOTO BHH3 S3bIYKAa MOXKET
MPOXOIUTH 3a IPEJebl BHYTPEHHEH BEPTHKAIBLHON INIOCKOCTH, MPHUYEM 3Ta YacTh MOXET OBITh YyAJIMHEHa 3a
cueT OoJbIIeii BEpPTUKAIHHOM YacTH MO CPAaBHEHHIO C TOPHU3OHTAJIBHOMN 9acThIO, MIPH 3TOM IPEAIIOYTHUTEIHHO
BEepPTHKAIbHAS YacTh TI0 MEHBIIEH Mepe B 3 pa3a OOJbIIe TOPU3OHTATLHON JacTH. DTO oOecreunBaeT OTHOCH-
TEJBHO HEOOJBIIYI0 TOPU3OHTAIBHYIO YaCTh, TAK YTO ITAHEIH BCE €IIe MOTYT OBITh COCAMHEHBI BEPTHUKAIbHBIM
WITA HUCXOJSIIIAM IBHKCHUEM.

Takum 06pa3oM, 9acTh HANPaBICHHOTO BHU3 S3bIYKa MOXET MPOXOAUTH 3a MPENeNbl BHYTPEHHEH BepTH-
KaJBbHOH TUIOCKOCTH, TIPU STOM YKa3aHHAs 4acTh MOXKET MMETh IO CYIIeCTBY (HOpMy TpANCIUU WM KIHHOBUJI-
Hyto popmy. Takas ¢opma MO3BOJSECT YaCTH, KOT/Ia OHA MOJBEPracTCs JIF000H (HUKCUPYIOMIEH, COCTUHSIONEH
WIH JPYTO# CUJIEC B TUIOCKOCTH IaHeNeH, BKIMHUBATHCS B IPOCTPAHCTBO, 00OECIICUCHHOE B HATIPABJICHHOW BBEPX
0OOKOBOI MTOBEPXHOCTH, a TAKIKE 00ECIIEYMBACT MPOYHYIO YaCTh, CIIOCOOHYIO BBIICPKUBATEH CUIIBL, TS CO3IAaHUS
TUIOTHOTO COEIMHEHUS MEXIY MaHelsIMU. DTO, B CBOIO OYepe/lb, YIYUIIAET BOJOHEIPOHULIAEMbIE CBOICTBA CO-
SAMHEHIS MEX Ty TTaHEIISIMH.

HaxioHHbIE KOHTaKTHBIE IOBEPXHOCTH MOTYT OBITh KaK PacIoJIOKEHBI ¢ BHEIIHEH CTOPOHBI W/IIN TpH-
MBIKAIOIMA K BHYTPEHHEH BEPTHUKAIBHOW IJIOCKOCTH, TaK W MPEAHOYTUTENFHO IOJHOCTHIO PACIIONOKEHBI C
BHEIIIHEW CTOPOHBI BHYTPEHHEW BEPTUKAJIBHOW TUIOCKOCTH WJIM MOJHOCTHIO PACIOIOKEHBI Ha OJHOW CTOpOHE
BHYTPEHHEH BEPTHUKAIBHOM IUIOCKOCTH. DTO OOECIEYHBAET OTHOCHTEIBHO MPOCTYI0 KOHCTPYKIHIO, KOTOpas
o0ecrieunBaeT IUIOTHOE COEAMHEHHE MEXIy ABYMS HaHeIsIMH. [IpeanodTuTensHO BepXHHE KOHTAKTHBIE IO-
BEPXHOCTH, KOTOPBIE OMPEAEISIOT BEPTUKAIBHYIO TUIOCKOCTh, HEMOCPEACTBEHHO MEPEXOASIT B HAKJIOHHbIE KOH-
TaKTHBIC MOBEPXHOCTH. B Takoil KOH(QUTYpaluu COCAMHCHHE KOHTAKTHBIX MOBEPXHOCTEH IMPOIOIDKACTCS OT
BEPXHUX KOHTAKTHBIX MOBEPXHOCTEH K HAKJIOHHBIM KOHTAKTHBIM MOBEPXHOCTSIM, YBEIMYHUBAsl HETPEPBHIBHYIO
MOBEPXHOCTh, TEM CaMbIM yJTy4lllasi COEAMHEHHE MEXy TaHEISIMU U BOJOHENPOHULIAEMbIE CBOMCTBA COSAMHEHUSL.

B coenuHeHHOM COCTOSIHUU HU3 HAIIPaBJICHHOTO BHU3 SI3bIUKA MOXKET COMPHUKACATHCS C BEPXHENH CTOPOHON
HaIpaBJIEHHOM BBEpX KaHABKM Ha KOHTAKTHOM MOBEPXHOCTH KaHaBKH, IPH 3TOM MEXIY MEPBOM U BTOPOH CO-
SAMHUTEIHHBIMHI 9aCTAMH UMEETCS 3a30p, MPOXOAANINNA OT HAKJIOHHBIX KOHTAKTHBIX ITOBEPXHOCTEH K KOHTAKT-
HOW MOBEPXHOCTH KaHABKW. Takoi 3a30p MOXKHO HCIIONB30BaTh IS cOOpa, HApUMeEp, IMBIIH WM CTPYKKHU C
TaHeJel, KOTOphIe MOTYT 00pa30BBIBATLCS MPH COSTUHEHUH ABYX MaHenei. Kpome aToro, Takoi 3a3op mpemHa-
3Ha4YeH IS MPEJOTBPAICHHS TOTO, YTOOBI o0asi CHiia, BO3ACHCTBYIONIAs Ha MAHETN WIM C MOMOINBIO HUX,
MPHUBOIMIA K TPIDKATHIO TaHEJIeH OpYyr ¢ APYroM I/Ie-InOo eme, KpoMe BEPXHHX KOHTAKTHBIX ITOBEPXHOCTEH
W/WIIA HAKJIOHHBIX KOHTaKTHBIX MOBEpXHOCTeH. KOHTaKTHAs MOBEPXHOCTh KAHABKH IPEAIOYTHTEIBHO SBISCTCS
B OCHOBHOM T'OPH30HTAJILHON U MO3BOJISIET CHJIaM, BO3JICHCTBYIOIIMM Ha MaHENb U, B YaCTHOCTH, Ha COEANHEHNE
MEXAy JBYMsl MaHEsIMU, KaK MPaBHIJIO, B HANpaBJIEHUU BHU3 IPU HACTYNAHUM Ha MaHENb, NMepeAaBaTbcs Ha
YEPHOBOH IOJI WJIM MOBEPXHOCTH MOJ MaHessMU. [IpeanodTuTensHo, 4TOOB HAINPaBICHHAS BBEPX KaHABKA W
HAIPaBJICHHBIN BHU3 S3BIY0K UMEIH TaKyro (popMy, 4TOOBI 3a30p MEKITy KOHTAKTHOH MOBEPXHOCTHIO KAHABKU U
HapyXHOW MOBEPXHOCTHIO HU3a HANPABIEHHOTO BHM3 SI3bIUKA MEPEKPHIBAJ IIMPHUHY 3a30pa, MPH STOM LIMPHHA
3a30pa MPOXOJAWia, 10 MEHBIIEH Mepe, Ha YeTBEPTh IIMPUHBI KaHABKH, OoJiee MPEeNMOYTHTENEHO, IO MEHBIICH
Mepe, Ha TPeTh W eme Oosee MpennoYTHTENFHO Ha 0ojiee IOJIOBHHBI IMIMPHHBI KaHABKW. YKazaHHAs IIHPHHA
KaHaBKH OMNpeeseTCs] HAMMEHbBIIEH TOPU30HTAIbHON IIUPUHON MEX]ly HapyKHOUM MOBEPXHOCTHIO HAMPABIICH-
HOTO BBEPX SI3BIYKA M HAIIPABJICHHON BBEpX OOKOBOI MMOBEPXHOCTEHIO.

BepxHssi TOBEepXHOCTH HAINPAaBICHHOTO BBEPX S3BIUKA W BEPXHSAS IMOBEPXHOCTH HANPaBJICHHOH BHU3 Ka-
HaBKH MOT'YT B COCJMHEHHOM COCTOSIHHH OBITH Ha PAaCCTOSHHUH APYT OT JpyTa, TaK YTO MEXIY JBYMS MOBEPXHO-
CTsIMH UMeeTcs 3a30p. OmATh XKe, TAaKOW 3a30p MPEeIHA3HAYCH ISl MIPEJOTBPAICHHUS TOTO, YTOOBI JIF00ast Cuia,
BO3CUCTBYIOMIAs Ha TIAHEIH WU C TOMOIIBIO HUX, MPUBOMIIA K MPIKATHIO TAHEJICH IPYT ¢ APYroM IIe-Iu0o
elie, KpOME BEPXHUX KOHTAKTHBIX MMOBEPXHOCTEH W/WIM HAKIOHHBIX KOHTAKTHBIX MOBEPXHOCTCH. J[BHKeHHE
BBEpX HANpPaBICHHOI'O BBEPX SI3bIYKA MOKET, HApUMep, MPUBECTU K BOSHHUKHOBEHHIO TOPU3OHTAILHOU CHJIBI,
KOTOpasi 3aKpbIBAET WM CKUMAET COEAMHEHUE MEXIY ABYMsI MAHENIMH, B YACTHOCTH, B TaK HAa3bIBAEMBIX 3aM-
KOBBIX COCIAMHCHHIX C 3aKPBITHIM Ma30M. YTOOBI 00ECIEUNTh ITO IBMKCHHE BBEPX, 00CCIICUYCH 33a30p MEKIY
HaIpaBJICHHBIM BBEPX S3BIYKOM M HAIPaBICHHOW BHU3 KaHABKOH.

BepxHss MOBepXHOCTh HAIIPaBICHHON BHU3 KaHABKH MOXeET OBITh, HampuMmep, oOpa3oBaHa HIDKHEH ITO-
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BEPXHOCTBIO MEPEXOTHON YACTH, COCAUHSIONICH HAPABICHHBIN BHU3 SI3BIY0K C OCTAIBHOM YacThIO TAHEIIH.

BepxHsist KOHTaKTHAsI TOBEPXHOCTh M HAKJIOHHAsI KOHTAKTHAs MOBEPXHOCTH HATIPABJICHHOW BBEPX OOKOBOM
TIOBEPXHOCTH MOTYT B3aUMHO COCTABIISITh TIEPBBINA YTOJI, & BEPXHSAS KOHTAKTHAS IOBEPXHOCTh M HaKJIOHHAS KOH-
TaKTHAasI IOBEPXHOCTH HAIIPABICHHOTO BHU3 S3BIYKA MOTYT B3aUMHO COCTABIISITH BTOPO yTOJI, IIPH 3TOM HEPBBIH
¥ BTOPOH yTJIBI HaxonATCs B mperenax pasHunbl B 20 rpamgycoB. Hanpumep, HakIOHHAS KOHTAKTHAs MTOBEPX-
HOCTH HaIPaBIIEHHOW BBEpX OOKOBOW MOBEPXHOCTH MOYKET B3aMMHO COCTABIIATH MepBBId yron 120 rpamycos, a
BEpXHsSl KOHTAKTHAs MOBEPXHOCTh W HAKJIOHHAS KOHTAKTHAS MIOBEPXHOCTH HAIIPABICHHOTO BHU3 S3BIYKa MOTYT
B3aMIMHO COCTaBIISITH BTOPOU yron 125 rpagycoB. PazHuma Mexay IByMs yIJIaMHd COCTaBIISIET 5 TPaaycoB, UTO
HaxoauTcs B npeaenax 20 rpagycoB, Tak Kak MeHble 20 rpaaycos.

3a cueT co3gaHusA Pa3sHMIBI MEXKIY YIIIaMH MOXET OBITh oOcclieueHa KOH(HUTypalus, B KOTOPOH MOXKET
OBITh TOCTUTHYTO PACKIMHUBAIOIICE NCHCTBUE, YTOOBI YBEITUUUTh (PUKCHPYIONIUE CHIIBI U BOJIOHEIIPOHHUIIAEMBIE
CBOWCTBA B cOeIMHCHHH. [IprkaTie Wiy BKIMHUBAHHUE (PUKCUPYIOIIUX JIEMEHTOB JIPYT B IPyTra MOXKET IPHUBEC-
TH K YBEIMICHUIO (PUKCUPYIOIIUX CUIT WIN COCTUHCHHUN B TIAHEIISX.

Ha BHemiHe# CTOpOHE HANpPaBICHHOTO BBEPX SI3BIYKA MOXKET COJCPKATHCS MEPBBIN (DUKCUPYIOIIUI die-
MEHT, HallpuMep, B BHIC HApPy>KHOU BBIMYKIOCTH, a HAIpaBJICHHAS BHU3 OOKOBas MOBEPXHOCTH MOXKET OBITh
cHa0XeHa BTOPHIM (PHKCHPYIOIIMM 3JIEMEHTOM, HAalpUMep, B BUAE yIIIyOJeHHs, B KOTOPOM IO MEHBIIEH Mepe
4acTh IEPBOTO M MO0 MEHBIIEH Mepe 4acTh BTOPOTO (PUKCHPYIOIIETO 3JIEMEHTa HAXOAATCSA B KOHTAKTE B COCIH-
HEHHOM COCTOSIHUH TaHEJIeH H 00pa3yIoT MOBEPXHOCTh (PUKCUPYIOIETO dieMeHTa. TakuM o0pa3oM, 1Ba (hUKCH-
PYIOLINX 3JIEMEHTa MOTYT B3aWMOJICHCTBOBATD ISl 00ECTIeYeHUs] (PUKCALNH, B YACTHOCTH, (PUKCAIlUH B BEPTH-
KaJTbHOM HAmpaBJIeHUH WIN TEPIEHINKYISIPHO (OCHOBHOW) IJIOCKOCTH TaHeneu. [lepBbiii u BTOpO# ¢ukcH-
PYIOIIUE IEMEHTHI IPEAMOYTUTEIBHO BBITIOJTHEHBI 32 OJTHO IEJIOE C TTAHENBI0 M MOTYT OBITh, HATIPHMEP, BhI(pe-
3epOBaHBI B MaTepHUalic MaHed. [[puMeHEHUE B3aMMOICHCTBYIONINX (PUKCHPYIOMIMX 3JICMCHTOB MPEIOTBPAIACT
MO CYIIECTBY BEPTUKAIBHOEC CMCIICHHE JABYX MAaHEICH APYr OTHOCHTENBHO Apyra. JIro0oi mim 06a U3 mepBoro
(bPUKCUPYIOIIETO 3JIEMEHTa M BTOPOrO (PHKCHPYIOIIETO 3JEMEHTA MPEAIOYTUTEIHFHO 10 CYIIECTBY KECTKO CO-
CJIMHEHBI COOTBETCTBEHHO C OCTAJbHOMN YacThIO MAHETH, TAK YTO MOXET ObITh PEaTn30BaHO OTHOCHUTEIHHO Ha-
JeKHAs W TpodHast (UKCAIHs, TIOCKOJIBKY HE HCIOJIB3YIOTCS OTHOCHUTENBHO cialble yIpyrue (QUKCHPYIOIIHe
4acTH, B KOTOPBIX, KPOME TOTO, OTHOCHTEIBHO OBICTPO MOXKET MPOM3OUTH yCTaNOCTh MaTepuaina. IlepBerii puk-
CUPYIOIINH 3JIEMEHT MOKET 00Pa30BEIBATE HEOTHEMIIEMYIO YaCTh HANIPABICHHOTO BBEPX SA3BIUKA, IIPH 3TOM IEp-
BBII (PUKCHPYIOIIUN AJIEMEHT MOXET OBITh 00pa3oBaH, HANPHUMEp, 332 CUET BBICTYMAIONICH (HAPYXKY BBITYKIIO-
CTH) WM 3ariyOJeHHOH (BHYTPh BBITYKIOCTH) NehopMaIiy IpaHy HAPaBIEHHOTO BBEPX SI3bIUKA.

ITepBriii GUKCUPYIOMIHIA SJIEMEHT MOXKET TIPEICTABIATh COOOH HAPYKHYIO BBIITYKJIOCTH, TP 3TOM BHEIII-
HsSl CTOPOHA HAPYKHOM BBIMYKIOCTH COJCPIKHUT BEPXHIOI YaCTh M MPUMBIKAIOUIYIO HIDKHIOK YacTb, MPU 3TOM
HIDKHSISL 9acTh COJACPXKUT HAKIOHHYIO, MPEANOYTHTEIHFHO TUIOCKYIO, (DUKCHUPYIOIIYIO MOBEPXHOCTh, 8 BEPXHSSA
YacTh COJCPIKUT, MPEINOYTHTEIHHO H30THYTYIO, HAIPABJISIONIYIO MMOBEPXHOCTE. [IepBbIil (UKCHpYOIIU 37e-
MEHT Ha BHEIIHEH CTOPOHE HAIPABJICHHOTO BBEPX SI3BIYKA BO BPEMs COCIAMHCHUS YIIHPACTCS B HAMPABICHHYIO
BHU3 OOKOBYIO MOBEPXHOCTH JPYTO¥ MaHENH, MOCKOJBKY OH SIBIISICTCS BBICTYIAIOIICH YACTHIO TMAHENH W, KaK
MPaBUJIO, ABJISICTCS CaMOM BHEIIHEH YacThIO MAHEIH C OJJHOW CTOPOHBI, U TPeOyeTCsl CHuiia, KOTOPYIO HEOOXOIH-
MO TIPEOJIONIETh BO BpeMs COSAMHEHHUS, YTOOBI BIABUTh OJHY ITaHEh B APYTyI0. 3a cueT oOecriedeHus (M30THY-
TOW) HATIPABIIAIONICH MOBEPXHOCTH HAa BEPXHEH YacTH JOMOJHHUTENbHAS WK APYTas MaHeJb HAIPaBIIseTCS BHU3,
TaK 9TO COCAMHEHUE MOXKET MPOUCXOIUTH IMOCTENICHHO W MOTYT OBITH IPEIOTBpAIIeHB! Oobime aehopMarin
MaTepHala W/Wii TUKOBbIC HaNpsDkeHUs. TakuM oOpa3oM, HMKHSS 9acTh MOXKET OBITh HakKJOHEHa U 00pa3yer
4acTh BBIMYKIJIOCTH, KOTOpas OT caMOW BHEIIHEH YacCTH BBITYKJIOCTH BO3BpAIIaeTCs K HANPaBICHHOMY BBEpX
s3p14Ky. Taxoke 3Ta HAKJIOHHAS MMOBEPXHOCThH BBIMOJHSACT HAMPABIIONIYIO (DYHKIIHIO, HAMPABISS MAHETH K UX
OKOHYATENIbHOW cTajnu. HakioH QukcHpyromeil NOBEpXHOCTH JOMOTHUTEIEHO MO3BOJISICT MOTCHIMAILHON Ha-
MPAaBJICHHOW BBEPX CHJIC WM JBIM)KCHUIO MAHEJNCH MPUBECTH K BEPTUKATHHOMY M TOPU30HTAITEHOMY KOMITOHCH-
Ty CHiIbl. [ OpU30HTATBHEIN KOMIIOHCHT MOKET UCIIOJIB30BAThCS Ul YACPKUBAHUS MAHENCH BMECTe, MPKIMAsT
MaHeIH JPYT K APYTY, U YIYYIICHAS COCTUHECHUS U BOJIOHEIPOHHUIIAEMBIX CBONUCTB COCAMHEHUS MEKIY MaHe-
nsivu. Bropoii GuKCHpyIONIHiA SIeMEHT MOXKET PEACTaBIATE cO00 yTriyOJieHHe, colepIKallee BEPXHIOK YacTh
W TIPUMBIKAIONIYI0 HIDKHIOIO YacTh, IPH 3TOM HIDKHSS 9acTh CONEPXKUT HAKIOHHYIO, MPEANOYTHTEIHHO IIIO-
CKYI0, (PMKCUPYIOIIYIO TOBEPXHOCTH JUISI B3aUMOJEICTBUS C IEPBBIM (DHKCHPYIONNM 3diieMeHToM. Kpome Toro,
HAKJIOHHBIE TTOBEPXHOCTH MMEIOT TO IPEUMYIIECTBO, HATIPUMED, TI0 CPAaBHEHHIO C 3aKPYTJIIEHHBIMH TOBEPXHO-
CTSIMH, YTO MX OTHOCHTEJBHO JIETKO W3TOTOBHUTH WIH (Ppe3epoBaTh, U OTHOCHUTEIBEHO JITKO 00ECTIEYNTh OTHOCH-
TEJNBHO OOJIBIIYI0 KOHTAKTHYIO ITOBEPXHOCTh MEXAY HUMH IS pacupeiesicHus (UKCHPYIONUX CHI B COCTH-
HEHHBIX MaHeIX. [IpelnoYTUTeNbHO B COETMHEHHOM COCTOSIHUM COCETHHX TaHelIel Hapy>KHas BBITYKJIOCTh H
YIIyOJICHHE B3aMMOJCHCTBYIOT APYT C JPYrOM HCKIFOYUTEIHLHO MOCPEICTBOM HAKIOHHBIX (PUKCHUPYIOIIUX I10-
BepxHocTel. Takum 00pa3oM, (GYyHKIMOHATBHOCTh U JICHCTBHE HAKIOHHBIX (DUKCHUPYIOIIHUX IMOBEPXHOCTEH MO-
TYT OBITh YIy4YIICHEI. [IpeAmoYTHTENbHO, B COSAMHEHHOM COCTOSIHUH COCCTHUX MaHENCH TONBKO YacTh HAKIIOH-
HOW (hPMKCHPYIOIICH MOBEPXHOCTH HIDKHEHW YacTH HAPY>KHOW BEIMYKIOCTH B3aUMOACHUCTBYET TOJIBKO C YaCThIO
HAKJIOHHON (DUKCUPYIOIIEH MOBEPXHOCTH HIDKHEH 4YacTH yrayOsieHus. [IpeArmoyTHTENpHO IJTUHA HAKIOHHOW
(buKkcupyroIeH MOBEPXHOCTH HU)KHEH YacTH HAPY)KHOW BBHIMYKJIOCTH OOJBIINE, MPEINOYTHTEIHEHO MO0 MEHBIICH
Mepe B 1,5 pasa OoJple, 4eM HaKJIOHHAS (PUKCHPYIOIIas IOBEPXHOCTH HIDKHEH JacTh yriryOiIeHus.

[IpeanodYTuTeNnsHO BEPXHSAS BHEUIHSSI CTOPOHA SBISCTCS IO CYIIECTBY BEPTHKAJIBHOW WM OMpEHEIseT
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BHEITHIOIO BEPTUKAIBHYIO IUIOCKOCTB, IIPU 3TOM, TI0 MEHBIIIEH Mepe, 9acTh MEPBOro (UKCHUPYIOLIETo MIEMEHTA
BBICTYINACT W3 BHEIIHCH BEPTHKAIBHON IUIOCKOCTH, MO MEHBIICH Mepe YaCTHYHO, MPEAMOYTHTEIHHO MaKCH-
MaJbHO Ha 2 MM, 0oJiee MPeArnoYTHTEIFHO MaKCUMaIbHO Ha | MM, B TOPH30HTAJIFHOM HalpaBICHUU. BHemH A
BEpTUKaIbHAs IUIOCKOCTh OOBIYHO JEJIUT HAINPABJICHHBIM BBEPX SA3bIUOK HAa BHYTPEHHIOIO CEKITHIO, HAIIPABJICH-
HYIO B CTOPOHY HalpaBJIeHHOH BBEpX OOKOBON MOBEPXHOCTH, M BHEUTHIOIO CEKITHIO, KOTOPAsi COAEPIKUT TIEPBBIN
(DUKCUPYIOMIN AIIEMEHT, IIPU 3TOM MaKCHMalbHas MIHPHHA BHYTPEHHEH CEKIINU MPEAIOYTHTEIHFHO COCTABISIET
He MeHee 8 pas, MPEeANouTUTENbHO He MeHee 10 pa3, MaKCUMalIbHOW ITUPUHBI BHEIITHEH CEKITHH.

[TepBrIii GUKCUPYIOMUN dJIEMEHT U BTOPOH (GUKCUPYIOIIUN 3JIEMEHT MPEAMOYTHTENHHO PACIIONOKEHBI Ha
YPOBHE HIKC YPOBHS HAKJIOHHBIX KOHTAKTHBIX IMOBEPXHOCTECH HANPABICHHOTO BHH3 S3bIYKA U HATPABICHHOW
BBepX 00KOBOH MoBepXHOCTH. OOBIYHO 3TO CHMKACT CTENEHb Ae(OpMali COSANHUTENBHBIX YacTeH B Ipoliec-
Ce COCMHEHNS, YTO CITIOCOOCTBYET YBEIMUEHHUIO CPOKa CIIYKOBI M HAIe)KHOCTH COEIMHUTENbHBIX YacTel. [Ipen-
MOYTHTEIEHO YPOBCHb HAKJIOHHBIX KOHTAKTHBIX TOBEPXHOCTCH HANPABICHHOTO BHU3 S3BbIYKA W HANPABICHHON
BBEpX OOKOBOH MOBEPXHOCTH HAXOIUTCS BHIIIC YPOBHS CaMOW BHICOKOW TOYKH HAIMPABICHHOTO BBEPX S3BIUKA.
Kak mpaBuito, 3T0 OIarompusiTHO IS CO3MaHUS BOJOHCIPOHHUIIAEMOTO Oapbhepa Kak MOXHO OJIFDKE K BEpXHEH
MMOBEPXHOCTH MaHEJICH.

IIpeanoururenbHo, MO MEHbIIEH MEpe YacTh BEPXHEH YacTHW Hapy HOUM BBIMYKJIOCTH, PACIOIOKEHHON Ha
BHEIITHEH CTOPOHE HAPABJICHHOTO BBEPX S3BIUKA, PACIONOKEHa Ha Oojiee BEICOKOM ypPOBHE, YEM YPOBEHB, OII-
penensieMblii caMOi HM)KHEW TOUKOM HamnpaBJIeHHOW BBEpX KaHABKH, W, MPEANOYTUTENHLHO, 10 MEHbIIEH Mepe
4acTh BEPXHEH YacTH yriayOJIeHWs, pacloo’KeHHas Ha HAIlPaBJICHHOW BHHU3 OOKOBOI NMOBEPXHOCTH, PaCIOJIO-
JKeHa Ha 0ojiee BHICOKOM YPOBHE, YeM ypOBEHbB, ONpENeIsieMblii caMOi HIDKHEW TOYKOW HAIPaBJICHHON BBEpX
KaHaBKU. HaKIIOHHBIC KOHTAKTHEIC MIOBEPXHOCTH YKa3aHHOMN BBITYKJIOCTH W YIITYOJICHUS MPEIIOYTUTEIHLHO pac-
TIOJIOXKCHBI HIKE CaMOW HWYKHEH TOYKH HAIIPABICHHOM BBepX KaHaBKH. OOBIYHO 3TO 00JEerdaeT mporecc COeau-
HCHHS, HO TAKXKE MOXET OBITh OJIATOTIPUSATHBIM JIJIS Pa3beAWHCHHS COCIMHCHHBIX MEXKIy COOO¥ maHenei mo-
CPEICTBOM HANPAaBICHHOTO BHU3 HAKIIOHHOTO JIBUYKCHUS ITaHENCH 110 OTHOIICHUIO IPYT K IPYTY.

BepxHsis yacTh MOXET MPOXOIWUTH HaJ OOJBIICH BEPTUKATBHOW CEKIMEH MO0 CPaBHECHWIO C HUXKHEW Ya-
CTBIO, YTOOBI IIOCTENICHHO HAIPABJIATh MMaHEIN HAa MECTO. BepxHsist gacTs 00BIYHO HE 0OecreunBaeT BEPTUKANb-
HBIH QUKCHpyomui 3¢ ek, Tak 94TO ee TOPU3OHTAIBFHBIE YaCTH MMEIOT MEHBIIee 3HAaUeHHE 10 CPABHEHHUIO C
HIOKHEHW 4YacThio, KOTopas OOBIYHO oOecreunBaeT BepTUKaIbHBIA (ukcupyrommii dddext. Yactu mepBoro u
BTOPOTO (PHKCHPYIOIINX AJIEMEHTOB, KOTOPHIE HAXOIATCS B KOHTAKTE B COCIMHEHHOM COCTOSHHUH TaHEJIEH,
00BITHO 00pa30BaHbl HAKJIOHHBIMH (PUKCHPYIOIIMMH TOBEPXHOCTAMHU (PHKCUPYIOIINX 3JIEMEHTOB, TO €CTh HIDK-
HUMH 49acTSIMHU. B coeMHEHHOM COCTOSIHUM ITaHelel BepXHHE YacTH IEPBOTO W BTOPOTO (PUKCHUPYIOIIHX dJie-
MEHTOB MOT'YT OBITh Pa3HECEHBI [0 MEHBIIEH Mepe YaCTUYHO. ITO PACCTOSIHUE MO3BOJISIET HANIPABIEHHOMY BEpX
SI3BIYKY JBHTAThCS BBEPX, HE BCTpeYas MPETSATCTBHI CO CTOPOHBI HANPABJICHHOW BHU3 OOKOBOW MOBEPXHOCTH,
NpUYEM JIBIKEHHE BBEPX, B CBOIO OYepelb, MOXKET OBITH MEPEAaHO W MEPEBEJCHO B 3aKPbIBAIOIIEE TOPU30H-
TAJBHOE JBIDKCHUE IS YIYYIICHHUS COSMHECHUS WK (PUKCAIIUH MaHeNeH, MpmKIMast TaHeIH APYT K APYTY.

BHemiHss cTOpOHA HAMPABICHHOTO BBEPX S3BIYKA MOXKET COACPIKATh BEPXHIOK BHEIIHIOK YacTh U HIDK-
HIOI0 BHEITHIOIO YacTb, NMPH STOM TEPBBIA (PUKCHPYIOMIMIA 3JIEMEHT PACIIONOKEH MEXIYy BEpXHEH M HUKHEU
BHEITHUMH YacCTSAMH, IIPH 3TOM HIDKHSSI BHEIIHAA YacTh PAcIoIOKeHa OJIKe K BHYTPEHHEH CTOpPOHE HampaB-
JICHHOTO BBEPX SA3bIUKa MO0 CPAaBHEHHIO C BEPXHEH BHEIIHEH JacThi0. BepXHss BHEIIHAS CTOPOHA MOXKET OBITH IO
CYIIECTBY BEPTHUKAIBHOW M OMpEENeT BHEUTHIO BEPTUKAIBHYIO IUIOCKOCTB, IIPH 3TOM HEPBBIA (PUKCHPYIO-
IIUH 3JIEMEHT BBICTYIAET U3 BHEIIHEW BEPTUKAIBHON IJIOCKOCTU MO MEHBIIEH Mepe YaCTUYHO, IPEANOYTHTEb-
HO MaKCHMAalbHO Ha 2 MM. Hampumep, BepXHssI BHEITHSS 9acTh HAJ MEPBBIM (PUKCHUPYIOIINM SIIEMEHTOM OIIpe-
JICISCT BEPTUKAIBHYIO TUIOCKOCTh, & HIKHSSA BHEITHSS YaCTh MOJ] MEPBBIM (GUKCUPYIOIIUM SJIEMCHTOM OTIpe]ie-
JSET APYTYI0 BEPTHKATBHYIO TUIOCKOCTbD, MapalICbHYI0, HO CMEIICHHYIO, PH 3TOM BEPTUKAIBHAS TUIOCKOCTh
HIDKHEH BHEITHEH YacTH pacroyiodkeHa OJIMbKe K HANPaBICHHON BBEpX OOKOBOW MOBEPXHOCTH. JTa pPa3HHUIA CO-
3/1acT OTHOCUTEIBHO OOJBIIOE PAcCTOSHUE MEXKAY MaHEIIMU B MECTE NepecedeHus] MEXKTy HAKJIOHHOHM (UKCH-
PYIOIIEH MOBEPXHOCTHIO HANPABICHHOTO BBEPX S3BIYKA U HIDKHEW BHEIHEH YacThIO, YTO JOIMYCKACT OOJBIIUi
YTOJI HAKJIOHA BBEPX HIIM BPAIIaTEIFHOC JBIKCHUC HAMIPABICHHOTO BBEPX SI3BIYKA M, TAKAM 00pa3oM, IIOTCHITU-
aNbHO OOJIbINIEe 3aKPHITHE WM CHITY HATSHKCHUS (PUKCHPYIONIIUX AJIEMEHTOB /IS YIIYUIICHHUS COSTMHEHUS U TH/I-
POM3OIIAIIMOHHBIX CBOWCTB maHeneil. [t nenn obecniedeHust O0NBIIeH CHIIBI HATSDKEHUS MEXIY MaHEIIMHA IS
CO3/IaHMsI BOIOHETIPOHUIIAEMOTO COSINHEHHS MEX Ty HUMH TaK)Ke MOXKET OBITh IT0JIE3HO, KOT]a HaKJIOHHAs KOH-
TaKTHAas IOBEPXHOCTH HAIPABJICHHOTO BHU3 A3bIUKa, HAKJIIOHHAS KOHTAKTHAS IIOBEPXHOCTH HAIIPABICHHOW BBEPX
OOKOBOH TOBEPXHOCTH, HAKJIOHHAS (PUKCHUPYIOMIAsi MOBEPXHOCTh HAIIPABJICHHOW BBEPX KAHABKHA M HAKIOHHAS
(huKcupyromas MOBEPXHOCTh HANIPABICHHOW BHU3 OOKOBOI MIOBEPXHOCTH MPOXOIAT 10 CYIIECTBY MapalIeIbHO.

HwxkHsAs BHENIHSISI CTOPOHA MOXET OBITh MO CYIICCTBY BEPTHUKAIBHOW, a HAKIIOHHAS (DUKCHUPYIOIIAs I0-
BEPXHOCTb WJIM HIDKHSISL YaCTh M HIDKHSIS BHEITHSIS 9acTh 00pa3ytoT yroi oT 100 no 175 rpagycos, B yacTHOCTH,
ot 100 mo 150 rpanmycos, 6onee koHkpeTHO, OT 110 1o 135 rpamycos. Takoil yrom obecrieuuBaeT HawTydIiee
COYECTaHUE (PUKCHPYIOUINX W HAMPABISIONIMX CBOWUCTB. YTOJ, 00pa30BaHHBIN MEKIAYy BEPXHHUMU KOHTAKTHBIMHU
MOBEPXHOCTSIMH U HAKJIOHHBIMU KOHTAKTHBIMHU ITOBEPXHOCTSMH, U YTOJI, 00pa30BAHHBIA MEXIY HUKHEH BHEIII-
HEH YacThIO W HAKIIOHHOW (PUKCHPYIOMICH MOBEPXHOCTHIO MM HIDKHEH 9acThIO, MOTYT OTJIMYATHCS B Tpeaeax
20 Tpa;ycoB U MPEANMOYTUTEIHHO TOJDKHBI OBITH OJIMHAKOBBIMU. DTO 00€CIIeYMBAET OTHOCUTEIHLHO MPOCTOE U3-
TOTOBJICHHE, IIPH KOTOPOM OJIWH M TOT K€ WJIM aHAJOTHYHBIA MHCTPYMEHT MOKHO HCIIONB30BaTh s (ppesepo-
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BaHMs 00OMX IJIEMEHTOB M3 MaHEIH.

CaMas BHEHITHSS YacTh MEPBOTO (PUKCHPYIOIIETO JIEMEHTa MOXKET OBITh PACIIONOKEHA HA TOPU3OHTATEHOM
YpOBHE, KOTOPBINA HIKE TI0 CPAaBHEHUIO C HANIPABJICHHOW BBEPX KaHABKOW. Takum 00pa3oM, BO BpeMs JBHKCHHUS
TaHeJIeH BHU3 BO BpEeMs COCIMHEHHS camasl IIMPOKas WM caMasi BHEIIHSSA 4acTh IEPBOTO (PUKCHPYIOIIETro 3ie-
MEHTa BCTPEYAETCSI OTHOCUTENBHO MO3/IHO, YTO 00JIeTYaeT COSANHEHNE ABYX MaHEeNeH.

[Tanenu cormacHO M300pPETEHNUIO, HATIPHMEP, IO MEHBIIEH Mepe YaCTHYHO M3TOTOBJICHB! U3 OKCHIA MarHHUS
WIIM OCHOBAHBI Ha OKCHJE MarHus. [laHems B COOTBETCTBHH ¢ M300pETEHHEM MOXKET COAEP)KaTh: CEPALICBUHY,
MMEIOIIYI0 BEPXHIOIO W HIDKHIOIO CTOPOHBI, IEKOPATUBHYIO BEPXHIOIO CTPYKTYPY (WMIIM BEPXHIOIO CEKITHIO), TIPH-
KPEIUICHHYIO NPSMO MJIM KOCBEHHO K yKa3aHHOM BEpXHEH CTOPOHE Cep/LEBUHEL, IIPH 3TOM YKa3zaHHAs cep/Le-
BUHA COJIEPKHUT: 110 MEHBIIIEH Mepe OJMH KOMITO3UTHBIH CJI0H, COJepIKallHii: 0 MEHBIIEH Mepe OJTHY KOMIO3H-
IIUF0 Ha OCHOBE OKCHJa MarHus (MarHe3Wu) W/WIHM THAPOKCHIA MArHHs, B YACTHOCTH MarHe3WaJbHBIN IIEMCHT.
YacTHIbl, B YaCTHOCTH YaCTHUIIBI HA OCHOBE I[CIUTFONIO3BI W/WIH CHJIMKOHA, MOTYT OBITh AMCICPTHPOBAHBI B YKa-
3aHHOM MarHe3uajbHOM LeMeHTe. HeoOs3aTenbHO OJMH MM HECKOJBKO apMHPYIOIIUX CIIOEB, TAKUX KaK CIION
U3 CTEKJIOBOJIOKHA, MOTYT OBITh BCTPOCHBI B YKa3aHHBIN KOMITIO3UTHBIH citoif. KOMIO3HIINS CepIIIeBHHBI MOXKET
TaKXKe COAepXKaTh XJOPHJ MarHWs, NMPUBOAIINI K IMOJYyYCHHWIO IIEMEHTa Ha OCHOBE OKCHXJIOPHIA MarHHS
(MOC), u/unu cyabdaT Marausi, MPUBOAAIIAN K TIOJyYEHHUIO IIEMEHTa Ha OCHOBE OKCUCyb(aTta maraus (MOS).

Bruto oOHapykeHO, YTO MPUMEHEHNE KOMITO3UIINHM Ha OCHOBE OKCHJIa MarHWs /WM THAPOKCUIA MarHHS
W, B YaCTHOCTH, MarHe3MAJIbHOTO IieMeHTa, BKmodaroniero MOS 1 MOC, 3HauuTENbHO YITyYIIaeT BOCIUIaMeE-
HSEMOCTbH (HETOPIOYECTh) JCKOPATUBHOW IMaHEIN Kak TakoBOH. KpoMe TOoro, OTHOCHTEIEHO OTHECTOWKAS ITaHEeh
TaKXKe UMEET 3HAYUTENBHO YITyYIIEHHYI0 CTA0MIBHOCTE pa3MepoB TP KOJIEOaHUSIX TEMIIEPaTypHI IIPH 0OBIYHOM
UCIIOJIb30BaHMN. [{eMEeHT Ha OCHOBE MarHe3uH MpPEACTaBIsET CO00M IEeMEHT, OCHOBAaHHBIM Ha MarHe3uu (OKCHe
MAarHus), B KOTOPOM LIEMEHT SBJISCTCS MPOYKTOM XUMHYCCKON PEaKIiu, B KOTOPOI OKCHJ MarHusl BEICTYIIAET B
Ka4yecTBE OJHOTO U3 PEarcHTOB. B MarHe3nanbHOM IIEMEHTE MarHe3Ws BCE €Ille MOKET NPUCYTCTBOBATH W/HIIH
MOZIBEPTJIaCh XMMUYECKON peakiny, Mpyu KOTOPOi 0Opa3yeTcs Apyras XUMHUYecKasl CBsI3b, Kak OyaeT Oosee moj-
poOHO pazbsicHeHO Hke. Hibke mpeicTaBiaeHs! JOMOIHUTEIbHBIC IPEUMYIECTBA MarHe3HaIbHOTO IIEMEHTA 110
CPaBHEHHIO C IPYTMMHU THUIIAMH IIeMeHTa. [lepBoe MOMONHUTENHHOE MPEUMYIIECTBO 3aKIIFOYAeTCS B TOM, UTO
MarHe3WalbHBIA [IEMEHT MOKHO IPOW3BOAHNTH OTHOCHTEIFHO 3HEProd((eKTHBHBIM U, CIEIOBATEIHHO, PEHTA-
6empHBIM criocoboM. Kpome Toro, Marae3naibHBIM IEMEHT MMEET OTHOCHTENIFHO OOJBIIYIO MIPOYHOCTE Ha CKa-
THE U PaCTsDKEHHE.

Eme ogHMM mpenMyIecTBOM MarHe3WalbHOTO IIEMEHTa SIBIISIETCS TO, 9YTO 3TOT IIEMEHT MMEET eCTECTBEH-
HOE CPOJCTBO K - OOBIYHO HEIOPOTHM - LIEJUTIONO3HBIM MaTepHaiaM, TAKUM KakK IPEBECHBIN MMOPOIIOK U3 PaCTH-
TEJNBHBIX BOJIOKOH (JIpeBecHas TBUTb) W/HITK APCBECHAS CTPYXKKA; 3TO HE TOJIBKO YIyYIIAeT CICIICHUC MarHe3u-
QNBHOTO I[EMEHTA, HO TAKXKE MPHUBOAWT K CHI)KCHHIO MAcChl M OOJBIICH 3BYKOM30MANUU (IeMII()UPOBAHHUIO).
Oxcuj MarHust B COYETaHWM C IIEJUIIONIO30i M, HEoOs3aTeNbHO, TIIMHOW 00pa3yeT MarHe3uajlbHble LIEMEHTBHI,
MPOITYyCKAaIOIINE BOASHOMN Iap; 3TOT LEMEHT He MOPTHUTCS (THUET), MOTOMY YTO 3TOT LEMEHT 3((PEKTUBHO BBHI-
TecHsieT Biary. KpomMe TOro, MarHe3uai bHBIA IIEMEHT SBJISICTCS OTHOCHTEIBHO XOPOIIUM HU30JIIIUOHHBIM MaTe-
pHaoM, Kak ¢ TOYKH 3PEHUSI TEPMUUYECKOI, TaK U C DJICKTPUYECKON TOUKH 3pEHHUSL, UTO JIeJIacT MaHelb OCOOCHHO
MOIXOMAIICH U HATIOJBHOTO MOKPHITHS B PAJAMOIOKAIIMOHHBIX CTAHIMSAX W OMEPANMOHHBIX OONBHUYHBIX TIa-
nat. JIOTOMHUTENFHBIM PEUMYIIIECTBOM MarHe3WalbHOTO IIEMEHTA SBIILETCS TO, YTO OH MMEET OTHOCHUTEIFHO
HU3KUH ypoBeHs pH 0 cpaBHEHHUIO ¢ APYTUMH TUIIAMH LIEMEHTA, YTO B COBOKYITHOCTH 00ecIieunBaeT OO0JIBIIYIO
JOJITOBEYHOCTh CTEKJIOBOJIOKHA B BHJE AWCIEPCHBIX YaCTHIl B IIEMEHTHOW MaTpwIe W/WiK (B BHIE CTEKIOBO-
JIOKHA) B Ka4eCTBE apMHUPYIOIIETO CIIOS, U, KPOME TOTO, TTO3BOJISIET HCIOIB30BATh APYTHE BUIBI BOJIOKOH JIOJTO-
BEYHBIM 00pa3oM. [Ipu 3TOM HONOTHHUTEIHEHBIM MPEUMYIIIECTBOM JCKOPATUBHOW MAHETH SIBISCTCS TO, YTO OHA
MOJIXOJIAT KaK JIJIsl BHYTPCHHUX, TaK ¥ JUI HAPYKHBIX PaboT.

Kak yxe ynoMuHanoch, MarHe3HalbHBIH IIEMEHT OCHOBAaH HA OKCHUJIC MArHHS W/ WU THAPOKCHIC MarHusl.
MarHe3uanbHBIA IIEMEHT KaK TAKOBOM MOXKET HE COJEpKAaTh OKCHIA MAarHus, B 3aBUCIMOCTH OT JIOTIOJIHUTEIIh-
HBIX PEarcHTOB, UCIIONB3YEMBIX JUIS MMOMYyYCHHS MarHEe3UaIbHOTO IIEMEHTa. B TaHHOM ciiydae, HampuMep, BIOJ-
HE BO3MOXKHO, YTO MarHe3usi B KauecTBE peareHra IpeBpaaeTcs B THAPOKCUI MarHus B IpolLiecce IPOU3BOICT-
Ba MarHe3MaJbHOTO IIEMEHTA.

CrnenoBatenbHO, MarHe3WANbHBIA IIEMEHT KaK TaKOBOW MOXKET COAEPKaTh THAPOKCHA MarHus. OOBIIHO
MarHe3WalbHBIA IIEMEHT COACPIKUT BOAY, B YaCTHOCTU THAPATHPOBAHHYIO BoAy. Boma oObI9HO McTONB3yeTes B
KauecTBE CBA3YIOIIETO ISl CO3AAHUS TIPOYHOM M CBA3ZHOM LIEMEHTHOM MaTpPHIIbI.

Kommnozumust Ha 0CHOBE MarHe3nH, B YaCTHOCTH MarHEe3MalbHBIN [IEMEHT, MOXKET COJIepKaTh XJIOPUA Mar-
aus (MgCl,). Kak mpaswmito, npu cMemuBanuu Marae3un (MgQO) ¢ XJIopuoM MarHus B BOJHOM pacTBope oOpa-
3yeTcsl MarHe3MallbHBIA LIEMEHT, conepxkamunii okcuxmnopua mMarausa (MOC). Cesyromumu (hazamMu SBISIFOTCS
Mg(OH),, 5Mg(OH),.MgCl,.8H,0O (dpopma 5), 3Mg(OH),.MgCl,.8H,O (dopma 3), u Mg,(OH)CICO;-3H,0.
®dopma 5 sBIsIETCS MPEANIOYTUTENHHOM (ha30oH, Tak Kak 3Ta (paza MMeeT IPEBOCXOJHbIE MEXaHUIECKHE CBOMCTBA.
ITo cpaBHEHUIO ¢ APYTMMH TUIIAMHU IIEMEHTa, TAKUMHU Kak mopTiaHaiuemMent, MOC obnamaeT mpeBOCXOIHBIMHA
cBoiictBamu. MOC He TpeOyeT MOKpOTo OTBEpXKICHUS, 00JlagaeT BHICOKOH OTHECTOHKOCTBIO, HU3KOW TeIlIo-
MPOBOAHOCTBIO, XOpoule croilkocThio Kk uctupanuio. Llemenr MOC MOXeT MCHONB30BaThCS C Pa3IUYHBIMU
3amoNHUTEISIME (J00aBKaMK) U BOJIOKHAMU C XOpolei aaresueit. OH TakkKe MOKET NOJIYYaTh Pa3INIHbIC BHIIBI
o6pabotku moBepxHOCcTH. MOC pa3BuBaeT BHICOKYIO MPOYHOCTh Ha C)KaThe B TeueHue 48 dacoB (Hampumep,
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8000-10000 ¢ynTOB Ha KBajpaTHBIN AtoiM). [IpHPOCT MPOYHOCTH Ha CXKATHE MPOMCXOAUT HA paHHEH cramuu
OTBEPKICHUS - 48-4acoBast MPOYHOCTH OyNIET COCTABIATh He MeHee 80% OT mpezena MPOYHOCTH.

IIpounocts Ha cxarne MOC TpeImodYTHTENBHO HAXOOUTCA B mpegernax ot 40 xo 100 Hiwm®. Tpexen
MIPOYHOCTH NP U3rude mpeanouTuTensbHo cocraBisieT 10-17 H/mm2. ITosepxHoctHas tBepaocth MOC mpen-
nouTHTENbHO cocTaBisier 50-250 H/mm’. Moyis yIpYrocTH HpemmodTHTensHo coctapmser 1-3 10° H/mm? .
IIpounocts npu n3rn6e MOC OTHOCHUTENBHO HU3KAs, HO €€ MOYKHO 3HAYUTEIHHO YIIYUIIUTh ITyTeM JTO0aBJICHUS
BOJIOKOH, B YaCTHOCTH BOJIOKOH Ha OCHOBE 1euTi0i036l. MOC COBMECTHM C IIMPOKHUM CIIEKTPOM IUIACTHKOBBIX
BOJIOKOH, MUHEPAIBbHBIX BOJIOKOH (TaKHX KaK 0a3aJIbTOBBIC BOJIOKHA) M OPTAaHMYECKHUX BOJIOKOH, TaKHX Kak Oa-
racca, IpeBecHbIC BOJIOKHA M NeHbka. MOC, HCIIOIbp3yeMblid B ITaHEIH COTIACHO W300PETEHHUIO, MOXKET OBITH
oborareH OJJHUM WM HECKOJIbKMMH U3 3TUX TUIOB BOJIOKOH. MOC He 1aeT ycaakH, yCTOWYMB K HCTHPAHUIO U
JOIYCTHUMOMY HM3HOCY, yJaapaM, BMATHHaM U napanuHaM. MOC ycToWYMB K IMKJIaM HarpeBaHHs M 3aMOpPaXKd-
BaHMA-OTTAaUBAHUS U HE TpeOyeT BOBJIEYCHHWS BO3jAyXa Ul MOBBIMIEHUS qonroBedyHocTH. Kpome toro, MOC
00J1a/1aeT OTIMYHOM TEIUTONPOBOJHOCTHIO, HU3KOH 3JIEKTPOIPOBOIHOCTHIO U OTIMYHBIM CLETIJICHHEM C pa3iiind-
HBIMH CyOcTpaTaMu M j100aBKaMH, a Takke MMEET IpHeMiIeMble cBOHCTBa orHectoiikoctn. MOC MeHee mpen-
MOYTHTENEH, €CIH IaHeNb MOABEPraeTcsi BO3MCHCTBHIO OTHOCHTENBHO SKCTPEMAaJbHBIX MOTOIHBIX YCIOBHH
(TemmepaTypa U BIQXKHOCTH), KOTOPBIE BIHSIOT KaK Ha CBOMCTBA CXBAaThIBAaHUS, TaK U Ha oOpa3oBaHue (a3bl OK-
cuxjopuna maraust. Co BpeMeHeM aTMOC(EpHBIH YIIIEKHUCIHIBI ra3 OyaeT pearupoBaTh ¢ OKCUXJIOPHIOM MarHus
¢ obpazoBanuem noepxHocTHOTO ciiosi Mgy (OH)CICO3.3H,0. DTOT ot ciy>kKHT Tl 3aMeIUISHHUs ITporiecca
BBIIIENIAYNBaHUA. B KOHEUHOM WTOTE JOMOJIHHUTEIFHOE BBIIIEIAYNBAHNE MPUBOIUT K 00pa30BaHHUIO THApPOMAr-
Hezuta 4MgO.3CO;. 4H,0, KOTOpEIi SBISETCS HEPACTBOPUMBIM M TO3BOJIIET IIEMEHTY COXPAHSITH CTPYKTYp-
HYIO L[EJIOCTHOCTb.

Komro3umyst Ha OCHOBE MarHusi ¥, B 4aCTHOCTH, MarHe3najbHBIH [IEMEHT MOTYT OBITh OCHOBAHBI Ha CYJIb-
(haTe Marausi, B YaCTHOCTH Ha TeNTaruapare cyibpaTHoro muaepana sncomuta (MgSO,-7H,0). Dta mocienuss
COJIb TaK)KE U3BECTHA Kak coiib Jncoma. B BoxHoM pactBope MgO pearupyer ¢ MgSOy, uTO IpUBOAXT K 00pa-
30BaHUIO OKCUCYNb(aTHO-MarHueBoro nemenra (MOS), obnafaromero o4eHb XOPOIIUMH BSDKYIIUMH CBOWCT-
Bamu. B MOS nHanbosee wacto BeTpevaromieiics xummaeckoi ¢azoit seisercs SMg(OH),.MgS0,4.8H,0. Xors
MOS =e tak npoueH, kak MOC, MOS ny4iie mogX0AUT U OTHECTOMKUX NMpUMEHEHHH, nockoabky MOS Ha-
YUHAET pa3jiaraThCs MPHU TeMIlepaTypax, 0ojee 4eM B IBa pas3a MpeBblmaroniux temmepatypy MOC, uro obec-
neduBaeT OoJiee AIUTEIBHYIO 3alIUTy OT OTHA. KpoMme TOoro, MpOayKThI HX pasiOXKECHHS MPH IMOBBIIICHHBIX TEM-
neparypax MeHee BPEIHBI (JUOKCHJ Cephbl), YeM MPOIYKTHI OKCHXJIOpHIA (COJITHAs KUCJIOTa), U, KPOME TOTO,
MeHee arpeccuBHBI. KpoMe Toro, morogHsle yCIoBHA (BJIAXKHOCTh, TEMIIEpaTypa M BETEp) BO BPEeMs HaHECCHHUS
He Tak kputrdHbl st MOS, kak ms MOC. Mexanndeckas mpodHocTh IeMeHTa MOC 3aBUCHUT TIIaBHBIM 00pa-
30M OT THIIa U OTHOCHUTEIFHOTO CONEpKaHMs KPUCTATHIecKuX (a3 B memeHTe. bbuto o6HapyReHO, YTO YeThIpe
OCHOBHBIE COJIM MarHusi, KOTOpPbIE MOTYT BHOCHUTH BKJIaJl B MEXaHMYECKYI0 IpoYHOCTh neMeHTa MOS, cymecr-
BYIOT B TpoitHo#l cucteme MgO-MgSO,4-H,0 npu paznuunsix temneparypax ot 30 mo 120 rpaxycos Llenbcus
5Mg(OH),-MgS0,-3H,0 (daza 513), 3Mg(OH),-MgS0O,-8H,0 (paza 318), Mg(OH),-2MgSO,4-3H,0 (daza 123),
1 Mg(OH),-MgS0,4-5H,0 (daza 115). O6srano dazy 513 u ¢aszy 318 M0OxkHO OBUIO MOTYYUTH TOJBKO ITyTEM
OTBEPKJCHUS IEMEHTA B YCIIOBMSX HACBHIIIEHHOTO Iapa, Koraa MossipHoe cootHomenne MgO u MgSO, 6bu10
3aukcupoBaHo (IpuOIM3UTENEHO) Ha ypoBHE 5:1. Beiio oOHapykeHo, uro ¢asza 318 BHOCHT 3HAYMTENBHBIN
BKJIaJ] B MEXaHHMYECKYIO IIPOYHOCTh M CTaOWIIbHA NP KOMHATHOW TEMIIEpaType, U MO3TOMY MPEIIIOYTHTENLHO,
4yTOOBI OHa MpUCYTCcTBOBaNa B mpuMensemMoM MOS. Drto takxke otHocutcest K (asze 513. Ykazannas ¢asza 513
0OBITHO UMEET (MHUKPO)CTPYKTYPY, BKIIOUAIOIIYIO HT'OJBYATYIO CTPYKTYPY. DTO MOKHO MPOBEPUTH C TTIOMOIIIHIO
SEM ananmza. Urner okcucynbpara maraust (SMg(OH),-MgS0O,4-3H,0) MoryT ObITh IPaKTHYECKH OJHOPOIHBI-
MU ¥ 00bI9HO uMeroT jaiuHy 10-15 MM 1 guametp 0,4-1,0 mxm. Korma pedsr umet 00 UroipyaTol CTPYKType,
MOJKET TaKkKe MOoApa3yMeBaThCs delTyidaras CTpyKTypa W/WIN HUTEBHAHAS CTpyKTypa. Ha mpaktuke He mpen-
CTaBIIsETCA BO3MOXKHBIM Nonydnts MOS, conepxamnuii 6oee 50% ¢a3er 513 wm 318, HO myTeM peryimpoBa-
HUS COCTaBa KPUCTALIMIECKON (ha3bl MOYKHO MOBBICUTH MEXaHUIECKYIO TIPOIHOCTh MOS.

[IpennovyTuTensHO MarHe3HANBHBIH LEMEHT COAEPIKUT 1Mo MeHbIedl mepe 10%, HpearnmouTHTENHHO IO
MeHbIei Mepe 20% u Oonee mMpenmoyTHTENbHO Mo MeHbIed mepe 30% SMg(OH),-MgSO,-3H,0 (513 dasa).
OTOT NPEANOYTUTENHHBIN BAPHAHT OCYIIECTBICHHUS 00CCIIeYNBACT MOIyICHHE MarHe3UaJbHOTO IIEMEHTa, FMe-
OLIETO JIOCTATOYHYI0 MEXaHHYECKYIO MPOYHOCTH JUIS UCTIOIb30BAHMS B CEP/LIEBUHHOM CIIO€ TTaHEIH AJIs MoJIa.

Kpucrammueckyto pazy MOS mMoxHO perynupoBaTh myteM mMoandukanuun MOS ¢ ucronbp30BaHHEM Op-
TaHUYECKOH KUCIIOTHI, MPEANOYTHTEIFHO JIUMOHHOM KUCIIOTHI, n/uiu pocdopHoit kucnotsl, n/unu gocdartos. B
X0/1e 3TOH MoJAu(UKAIIMK MOTYT OBITH NOIydeHbI HOBbIE (pa3bl MOS, KOTOpBIE MOTYT OBITH BBIpaXKEHBI Kak SMg
(OH) 2. MgS0,.5H,0 (daza 515) u Mg(OH),-MgSO,4-7H,0 (da3za 517). ®a3a 515 MoxeT OBbITh TIOTydeHA ITyTEM
moupukanra MOS ¢ ncrions3oBaHreM JIMMOHHOM KucioTsl. ®aza 517 MoxxeT OBITh MOJTydeHa myTeM Mo udu-
karu MOS ¢ ucnonezoBanueM (ocdopuoit kucnotel w/mwim pocdaror (H;PO,, KH,PO,, K;PO, u K,HPO).
Otu dasza 515 u paza 517 MoryTt ObITh OmpeeIeHbl XUMHIECKAM dJIEMEHTHBIM aHaau3oM, ipu 3ToM SEM aHa-
T3 JOKa3bIBAET, YTO MUKPOCTPYKTYpa Kak (as3wr 515, Tak u ¢a3er 517 npencrasisier coO00il HTOIbYATHIH KPH-
CTaJIJI, HEPACTBOPUMBIN B BoJe. B 4aCTHOCTH, IPOYHOCTH Ha CXKaTHE U BOAOCTOMKOCTE MOS MOXKHO YIIyYIITUTH
no0aBIeHUEM JIMMOHHOW KUCIOTHL. ClemoBaTeNlbHO, MPEANOoUTHTENbHO, 4To0bI MOS, eciu ero NMpuMeHSIOT B
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MAHEIN COTJIACHO U300PETEHHIO, CONICpIKAT:

5Mg (OH) 2-MgS0,-5H,0 (da3za 515) n/umm Mg(OH),-MgSO,-7H,0 (paza 517). Kak ykazaHo BbIIIE, 10-
OapneHre GocPopHOit KUCTOTH U (HOCHATOB MOKET YBEIUIUTH BPEMsl CXBATHIBAHUS U YIYUIIUTh MPOYHOCTH Ha
ckatue U Bojoctoiikocte MOS IeMeHTa 3a c4eT u3MeHeHus mporiecca ruapartarmu MgO u (azoBoro cocrasa.
B stom ciyuae dochopHas kucnora i GpocdaThl HOHH3HPYIOTCS B pacTBope ¢ oGpasoarnem H,PO,, HPO,>,
w/umn PO,”, Tie ot annons! axcopGupytotest Ha [Mg(OH)(H,0)*]", narubupys o6pasosanne Mg(OH), u eme
OombIIe cIocoOCTBYET 00pa30BaHUIO0 HOBOM (pa3el cyOCyib(aTa MarHus, 9YTO MPUBOIUT K KOMIIAKTHOW CTPYKTY-
pe, BBICOKOW MEXaHWYECKOH MPOYHOCTH M Xopoinel BogocTtoiikoctt MOS 1iemenTa. YirydiieHue, BhI3bIBAEMOE
nobaenenuemM (ochopHoit kucinotel Wik docdaroB B meMeHT MOS, cneayer mopsinky H;PO, = KH,PO+ >>
K,HPO,4 >> K5PO,4. MOS ob6nagaer mydireld 00beMHONW CTaOUIBHOCTHIO, MEHBIIICH YCaIKOW, JIYUIITUMH CBSI3bI-
BAaIOIIMMH CBOWCTBAMH M MCHBIICH KOPPO3UOHHON aKTUBHOCTHIO NPU 3HAYHUTENHHO OO0Jice IUPOKOM THATIA30HE
HOTo/HBIX ycioBuid, yeM MOC, u nostromy Moxet ObITh npeanouruteabaee MOS. ITnotHocts MOS 00BI9HO
kone6nercs ot 350 10 650 kr/m’. [Ipeen mpOYHOCTH TP H3rHOe IPeIOYTHTENbHO cocTaBseT 1-7 H/vm?,

KoMmmo3uiusi MarHueBoro IeMEHTa MPEIMOYTHTEIEHO COACPIKUT OHY WM HECKOIBKO J0OABOK HA OCHOBE
CUITMKOHA. MOXHO UCIIOJB30BaTh pa3iHyYHbIC JOOABKU Ha OCHOBE CHIIMKOHA, BKIIOYAs, HO HE OTPAHUYHBAsCH
MMM, CHIIMKOHOBBIE Macya, CHIMKOHBI HEHTPAIIEHOTO OTBEPIKICHHUS, CHIIAHOIBI, CHIIAHOJBHBIEC )KUAKOCTH, CHIIH-
KOHOBBIE (MUKpPO)c(ephl WM CHIMKOHOBBIE YaCTHIIBI, a TAKXKE MX CMECH M MPOon3BoAHbIe. CHIIMKOHOBBIE Maciia
BKITIOYAIOT JKU/IKHE TTOJIMMEPHU30BAHHBIC CHIIOKCAHBI C OPTaHHYSCKIMH OOKOBBIMHM IICTISIMH, BKJIIOYasi, HO HE OT-
PaHWYHUBASCH UMM, TTOJIH(METHII)CHIIOKCAH U ero npon3BogHbIe. CHIMKOHBI HEUTPATbHOTO OTBEPXKICHUS BKIIIO-
YaIOT CHJIMKOHBI, KOTOPBIE BBIACISIOT CIIUPT WK ApyrHe JieTyuue opranmdeckue coenunenus (JIOC) mpu ot-
BepkneHuu. Jlpyrue noOaBKM Ha OCHOBE CHIIMKOHA /WM CHJIOKCAHBI (HAIpPHUMEpP, CHIOKCAHOBBIC IOJIMMEPHI)
TaKXKe MOTYT OBITh HCIOJIb30BAHBI, BKIIOYAs, IOMIMO IIPOYETO, CUIIOKCAHBI C THPOKCHILHBIMU (AITH THIPOKCH)
KOHIICBEIMH TPYIIIAMHU W/WITH CHIIOKCAHBI C IPYTUMHU PEaKIIMOHHOCIIOCOOHBIMU TPYIIIIAMHK, aKPUIIOBBIC CHIIOKCA-
HBI, YPETaHCUIIOKCAHBI, STIOKCHIHBIC CHJIOKCAHBI U UX CMECH W NPOU3BOAHKEIC. Kak moapoOHO OomMcaHO HUXKE,
TaKXKe MO’KHO HCIIONTb30BAaTh OJMH WJIM HECKOJBKO CIIMBAIOIINX areHTOB (HAPUMEp, CIIUBAIOIINC arcHTH Ha
OCHOBE CHJIMKOHA). BSI3KOCTh OJTHOW MJIM HECKOJIBKUX T0OABOK Ha OCHOBE CHIIMKOHA (HATIPUMEP, CHITMKOHOBOTO
Maclla, CHJIMKOHA HEHTPaTbHOIO OTBEPIKICHHS, CHIIAHOJIHHOHN JKHUIKOCTH, CHIOKCAHOBBIX IMOJUMEPOB M T.1.)
MOkeT cocTaBisATh okoJio 100 cCr (mpu 25°C), 9yTo Ha3bpIBaeTCs HU3KOBS3KUM. B ambTepHATHBHBIX BapHaHTax
OCYILIECTBIICHHUS BA3KOCTh OJHOM MM HECKONBKHX T00AaBOK HAa OCHOBE CHIJIMKOHA (HAaIpHUMeEp, CHIMKOHOBOTO
Maclia, CHJIMKOHA HEHTPaJbHOTO OTBEP)KICHHSA, CHIIAHOJIHHOM >KHIKOCTH, CHIOKCAHOBHIX ITOJUMEPOB H T.1.)
cocrtaBisieT ot 0koJio 20 cCr (25°C) mo okomo 2000 c¢Cr (25°C). B npyrux BapuaHTax OCYIIECTBICHUS BSI3KOCTh
OITHOW WMJTM HECKOJBKUX JT0OAaBOK HAa OCHOBE CHJIMKOHA (HAIpHMep, CHIMKOHOBOTO Macia, CHIIMKOHA HEHTpab-
HOTO OTBEPIKACHHS, CHIIAHOJLHOHN XKHUJIKOCTH, CHIIOKCAHOBBIX TIOJIMMEPOB | T.J.) cocTaByseT oT okono 100 cCr
(25°C) 1o oxomno 1250 c¢Cr (25°C). B npyrux BapuaHTax OCYILECTBICHHsS BI3KOCTh OJHOM MJIM HECKOJIBKUX JI0-
0aBOK Ha OCHOBC CHJIMKOHA (HAIpUMEp, CHUIMKOHOBOTO Macia, CHIMKOHA HEHTPaTbHOTO OTBEPIKICHHS, CHJIA-
HOJIBHOM JKUJKOCTH, CHJIOKCAHOBBIX MOJUMEPOB U T.A.) cocTaBisieT oT okoio 250 cCt (25°C) mo 1000 cCr
(25°C).

B npyrux BapmaHTax OCYIIECTBICHHUS BSI3KOCTh OJHOM HIIM HECKOJBKUX H00ABOK Ha OCHOBE CHIIMKOHA
(HammpuMep, CHIIMKOHOBOTO Macia, CHJIMKOHA HEHTPaJbHOTO OTBEP)KICHHUS, CHIIAHONIBHOM KUIKOCTH, CHIIOKCA-
HOBBIX TIOJTMMEPOB | T.1.) cocTaBisieT oT 0kosio 400 cCt (25°C) no 800 cCt (25°C). Y B KOHKPETHBIX BapHaHTax
OCYILECTBIICHHS BA3KOCTh OJHOM MM HECKONBKHX T00AaBOK HAa OCHOBE CHIIMKOHA (HAaIpHUMEp, CHIMKOHOBOTO
Maclia, CHJIMKOHA HEHTPaJbHOTO OTBEP)KICHHSA, CHIIAHOJIHHOHN >KHIKOCTH, CHIOKCAHOBBIX ITOJUMEPOB H T.1.)
cocraBisieT oT okoJio 800 cCt (25°C) mo oxomno 1250 cCr (25°C). Takxke MOXHO UCTOIL30BaTh OJHY WM HE-
CKOJIBKO J00aBOK Ha OCHOBE CHJIMKOHA, MMEIOIINX 00Jiee BHICOKYIO W/WiH Oojiee HU3KYIO BI3KOCTh. Hampumep,
B JIOTIOJTHUTEJIBHBIX BapUAHTaX OCYIICCTBICHUS BI3KOCTh OHOM MM HECKOJBKHUX TOOABOK Ha OCHOBE CHIIMKOHA
(HampuMep, CHIIMKOHOBOTO MAacia, CHIIMKOHA HEHTPaTbHOTO OTBEPIKICHUS, CHIIAHOIBHOM KUIKOCTH, CHIIOKCA-
HOBBIX TOJIMMEPOB U T.A.) coctaBiseT oT okoio 20 cCr (25°C) mo okomno 200000 (25°C) cCr, oT okoio
1000 cCrt (25°C) mo oxomo 100000 c¢Cr (25°C) mnu ot okoso 80000 cCr (25°C) mo oxomo 150000 cCr (25°C).

B npyrux BapmaHTax OCYIIECTBICHHUS BSI3KOCTh OJHOM HIIM HECKOJBKUX T00ABOK Ha OCHOBE CHIIMKOHA
(HampuMep, CHIIMKOHOBOTO MAacia, CHIIMKOHA HEHTPaTbHOTO OTBEPIKICHUS, CHIIAHOIBHOW KUIKOCTH, CHIIOKCA-
HOBBIX TIOJUMEPOB U T.n.) cocTaBisger oT okoio 1000 cCr (25°C) mo okomo 20000 cCr (25° C), ot okoso
1000 cCrt (25°C) mo okomo 10000 cCt (25°C), ot oxomo 1000 cCt (25°C) mo oxomno 2000 c¢Cr (25°C) unm ot
oxoiio 10000 c¢Cr (25°C) mo oxomo 20000 c¢Ct (25°C). B eme npyrux BapuaHTax OCYIIECTBICHUS BSI3KOCTh OJI-
HOW WJIM HECKOJIBKUX J0OABOK Ha OCHOBE CIJIMKOHA (HAaIIpHMep, CHIIMKOHOBOTO Macia, CHIIMKOHA HEHTPaTbHOTO
OTBEPKACHUS, CHJIAHOJIBHOW >KUIKOCTH, CHJIOKCAHOBBIX TOJUMEPOB M T.1.) cocTamBisieT oT okosio 1000 cCr
(25°C) mo oxomo 80000 (25°C) cCr, ot okono 50000 cCt (25°C) mo oxono 100000 c¢Cr (25°C) wim oT 0KOJIO
80000 cCrt (25°C) mo oxomo 200000 cCt (25°C). U B emie AOMONTHUTEIBHBIX BApUAHTAX OCYIICCTBICHUS BSI3-
KOCTb OJIHOH MITM HECKOJBKUX T0OABOK Ha OCHOBE CHJIMKOHA (HAIIPUMEp, CHIIMKOHOBOTO Maciia, CHJIMKOHA HE-
TPaIBbHOTO OTBEPIKICHHS, CHIAHOIBFHON JKUAKOCTH, CHIOKCAHOBBIX IOJIMMEPOB U T.J.) COCTABISET OT 0koio 20
cCr (25°C) mo okono 100 cCr (25°C). [Apyrue BI3KOCTH TAK:KE MOTYT OBITh HCIIOJIH30BAHEI 1O JKCIAHHIO.

B mpeamodtuTensHOM BapuaHTE OCYMICCTBICHHS MarHueBas [EMCHTHAs KOMIO3WIUS, B YaCTHOCTH Iie-
MEHTHasi KOMITO3HIIMS Ha OCHOBE OKCHXJIOPH/IAa MATHHS, CONCPKUT OAWH THIT 100aBKH Ha OCHOBE CHIIMKOHA. B
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JPYTUX BapHaHTax OCYLIECTBIICHHS UCIIONB3YETCS CMeCh IBYX MM Oojiee THIOB J100aBOK HA OCHOBE CHJIMKOHA.
Hanpumep, B HEKOTOPHIX BapHaHTaX OCYLIECTBICHHS LIEMEHTHAs! KOMITO3HIIMS Ha OCHOBE OKCHXJIOPH/A MarHus
MOJKET BKJIFOUATh CMECh OJTHOTO MJIM HECKOJBKUX CHIMKOHOBBIX MAacel M CHUIMKOHOB HEHTPAIbHOTO OTBEPKAE-
HUSI, KOHKPETHBIX BapHaHTaX OCYIIECTBICHUS OTHOIICHHE CHJIMKOHOBOTO Macia K CHJIMKOHY HEHTpaTbHOTO
OTBEPKJICHUSI MOXXET COCTaBJIATH OT OKoJIo 1:5 mo oxosio 5:1 mo macce. B npyrux BapumaHTax OCYIIECTBICHUS
OTHOIIICHHE CHJIIMKOHOBOTO Macja K CHJIMKOHY HEWTPaJIbHOTO OTBEP)KICHUS MOXKET COCTABIATH OT OKojio 1:4 1o
okoJio 4:1 o macce. B npyrux BapmaHTax OCYIIECTBICHHS OTHOIICHHWE CHIIMKOHOBOTO Maciia K CHIIMKOHY He-
TPaJILHOTO OTBEP)KACHUS MOXET COCTaBIATH OT okoyo 1:3 mo okomo 3:1 mo macce. B eme npyrux BapmanTtax
OCYIIECTBIICHHS! OTHOIIEHHE CHIIMKOHOBOTO Macila K CHJIMKOHY HEWTPaJIbHOTO OTBEP)KACHUSI MOXKET COCTaBIISITh
ot okouo 1:2 1o okono 2:1 mo macce. B 1ONONMHUTENEHBIX BapUaHTaX OCYIIECTBICHUS OTHOIICHHE CHIIMKOHOBO-
IO Macya K CHIIMKOHY HEHTPAJIbHOTO OTBEPIKJICHHSI MOJKET COCTABIATH 0KoJIo 1:1 1o macce.

MOKHO TIPEACTaBHTh, YTO B MarHe3MaJIbHOM IIEMEHTE HCIOJIb3YETCSl OJWH WM HECKOJBKO CIIUBAIOIINX
areHToB. B HEKOTOPBHIX BapHaHTaX OCYILECTBICHHS CIIMBAIONIME arcHTHl MPEACTAaBISIOT COOOH CIIMBaIoIue
areHThl Ha OCHOBE CHJIMKOHA. [IpHMephI CIIMBAIONINX areHTOB BKIJIIOYAIOT, HO HE OTPAaHUYMBAIOTCS IMH, METHII-
PUMETOKCHCHIIaH, METHITPHUITOKCUCHIAH, METHITPUC(METIIIITHIKETOKCUMIHO )CHJIAH B X CMECH H TPOU3BOJI-
HBIe. Taxke MOTYT OBITH HCIIOJIB30BAHBI IPYTHE CIIUBAIOMINE areHTH (BKIIIOYAs APYTHE CIIMBAOININE areHTH Ha
OCHOBE CHJIMKOHA). B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHS [IEMEHTHAs KOMIIO3HINS Ha OCHOBE OKCHXJIOpH/IA
MAarHus COJIEPKUT OJHY WM HECKOIBKO T00aBOK HA OCHOBE CHIIMKOHA (HAIpUMEp, OJWH WM HECKOIBKO CHJIa-
HOJIOB WI/WJIM CHJIAHOJBHBIX KHUIKOCTEH) M OJMH MIN HECKOJBKO CITUBAIOMINX areHToB. OTHOIIEHNE OTHOM Min
HECKOJIbKMX J00aBOK Ha OCHOBE CWJIMKOHA (HAIpUMEp, CHJIAHOJOB W/WJIM CHJIAHOJILHBIX JKUIKOCTEH) K CIIH-
BAaIOIIEMY areHTY MOXKET COCTaBIATh OT okoiao 1:20 po okono 20:1 mo macce, ot okoso 1:10 1o oxono 10:1 nmo
Macce, uiu ot okojio 1:1 go okomo 10:1 mo macce.

LleMeHTHBIE KOMITO3UIIMK Ha OCHOBE MarHus (OKCHXJIOpH[a), COJAEPIKaIie OJHY MM HECKOJBbKO J0OaBOK
Ha OCHOBE CHJIMKOHA, MOTYT IPOSIBIISITh HOHIKEHHYIO YyBCTBHTEIHHOCTh K BOJIE 110 CPABHEHHUIO C TPaJHIIUOH-
HBIMHM KOMIO3UIMSMH [IEeMEHTa Ha OCHOBE MarHus (okcuxjopuaa). Kpome Toro, B HEKOTOPEIX BapHaHTax OCY-
IIECTBJICHUS IIEMEHTHBIC KOMIIO3HUIIMK Ha OCHOBE MarHHs (OKCHXJIOPH/A), BKIIIOYAIOIINE OIHY WM HECKOJBKO
J00aBOK Ha OCHOBE CHJIMKOHA, MOTYT TPOSBISATH HEOONBIIYI0 YYBCTBUTEILHOCTh K BOJC WM HE MPOSBIATH €€
BOOOIIE.

IlemMeHTHBIE KOMIIO3UIINK HAa OCHOBE MarHus (OKCHXJIOPHA), COAEPIKAIINE OIHY WIA HECKOJIBKO NOOaBOK
Ha OCHOBE CHJIMKOHA, MOTYT JOMOJIHHUTEIHEHO MPOSBIATE THAPOPOOHBIE U BOJOCTOWKNE CBOHCTBA.

Kpome TOrO, IIEMEHTHBIE KOMIIO3WIIMM HAa OCHOBE MarHus (OKCHXJIOpHIA), COICpIKaIlie ONHY WIH He-
CKOJIBKO JJ00aBOK Ha OCHOBE CHJIMKOHA, MOTYT JIEMOHCTPHPOBATH YIIy4YIICHHBIE XapaKTEPUCTUKN OTBEPKIICHHUSI.
Hanpumep, rieMeHTHbIE KOMIIO3UIIMK Ha OCHOBE MarHus (OKCHUXJIOPHZA) OTBEPKAAIOTCS ¢ 00pa3oBaHHEM pas-
JUYHBIX TPOJYKTOB PEaKLMUH, BKIIoYas Kpucrammmdeckue cTpykrypbl 3Mg(OH),.MgCl,.8H,0O (daza 3) u
5Mg(OH),.MgCl,.8H,0 (da3a 5). B HEKOTOPBIX CUTyalUAX MPEAIOYTUTCIHHBI 00Jice BRICOKHE MPOICHTHI KPH-
craiyeckoit ctpykrypsl SMg(OH),.MgCl,.8H,O (daza 5). B Takux curyanmsx noOaBieHHe OJHON MM He-
CKOJIBKHMX JI00aBOK Ha OCHOBE CHJIMKOHA K IIEMEHTHBIM KOMITO3UIUSIM Ha OCHOBE OKCHXJIOPHIA MarHus MOXKET
CTaOMIIN3NPOBATH MPOIECC OTBEPXKACHHUS, YTO MOXKET ITOBBICUTH MPOIICHTHBIN BBIXOJ KPHCTAIIYECKUX CTPYK-
Typ SMg(OH),.MgCl,.8H,0 (¢a3a 5). Hanpumep, B HEKOTOPHIX BapHaHTaX OCYIIESCTBICHUS KOMIIO3UIIMHN OKCH-
XJIOpU/Ia MarHWs, BKJIFOYAIOIINE OTHY WJIM HECKOJBKO T0OABOK Ha OCHOBE CHIIMKOHA, MOTYT OTBEP)KIATHCS C
obpazoBanmem Oosree yem 80% kpuctammueckux cTpykryp SMg(OH),.MgCl,.8H,0 (daza 5). B gpyrux Bapu-
AHTaxX OCYIIECTBIICHHUS KOMITO3UIINN OKCUXJIOPHIA MarHus, BKIIOYAIOMINE OJHY MM HECKOJBKO 100aBOK Ha OC-
HOBE CHJIMKOHA, MOTYT OTBEp)KAaTbcs ¢ oOpazoBaHueM Ooiee 4eM 85% KpUCTAUIMYECKUX CTPYKTYp
5Mg(OH),.MgCl,.8H,0 (a3a 5). B eme apyrux BapuaHTax OCYIICCTBICHUS KOMIIO3UIIUN OKCHUXJIOPHIA Mar-
HUS, BKITIOYAIOIINE OJHY MJIM HECKOJIBKO 100aBOK Ha OCHOBE CHIIMKOHA, MOTYT OTBEPKAAThCs ¢ 00pa3oBaHHEM
6osiee ueM 90% kpucramueckux crpykryp SMg(OH),.MgCl,.8H,0 (¢da3za 5). B eme npyrux Bapuanrax ocy-
IIECTBJICHUS] KOMIIO3UIIMN OKCUXJIOPU/IA MarHusl, BKIIOYAIONINE OJJHY WJIM HECKOJIBKO 100aBOK Ha OCHOBE CHIIU-
KOHa, MOTYT OTBepXKAaTbcs ¢ oOpazoBanueM Oosee 4eM 95%  KpUCTAIMYECKUX  CTPYKTYp
5Mg(OH),.MgCl1,.8H,O (¢a3za 5). B eme apyrux BapuaHTax OCYIIECTBICHHS KOMIO3UIMH OKCHXJIOPUAA Mar-
HUS, BKIIOYAIOIINE OHY WM HECKOJHKO T00AaBOK HAa OCHOBE CHIIMKOHA, MOTYT OTBEPKIAThCS C 00pa3oBaHHEM
6onee uem 98% kpucrammueckux cTpykryp SMg(OH),.MgCl,.8H,0 (da3a 5). B eme npyrux BapmanTax ocy-
IIECTBJICHUS KOMITO3UIIIH OKCUXJIOPHIA MarHHs, BKIIIOYAIOIINE OJHY WM HECKOJIBKO T00aBOK HA OCHOBE CHIIH-
KOHa, MOTYT OTBEpKIaThCs ¢ oOpa3zoBanneM okojo 100% xpuctammueckux cTpykryp SMg(OH),.MgCl,.8H,0
(daza 5).

Kpome TOro, neMeHTHBIE KOMIO3WIIMM HAa OCHOBE MarHus (OKCHXJIOpHIA), COJIEpXKaIllie OJHY WU He-
CKOJIBKO JI0OaBOK Ha OCHOBE CHIJIMKOHA, TAK)KE MOTYT ITPOSIBIISITH MOBBIIICHHBIC XapPaKTEPUCTUKH MIPOYHOCTU U
crerutenust. Ecim sxenatenbHo, IEMEHTHBIE KOMITO3HITMH Ha OCHOBE MarHusl (OKCHXJIOpH/IA), BKITIOYAIOIINE OTHY
wim GoJiee 100aBOK Ha OCHOBE CHJIMKOHA, TaKKe MOTYT OBITh MCIIOJB30BaHBI JUIA NMPOU3BOACTBA IIEMEHTa Ha
OCHOBE MarHus (OKCHUXJIOpHAA) WM OETOHHBIX KOHCTPYKIHH, KOTOPHIE SBISIOTCS OTHOCUTEIBHO TOHKMMH. Ha-
IpUMep, IEMEHTHBIE KOMITO3UIIMY Ha OCHOBE MarHust (OKCHXJIOpUIA), COEpKaINe OJHY WM HECKOJBKO 100a-
BOK Ha OCHOBE CHMIINKOHA, MOTYT OBITh UCIIONB30BAHBI Il M3TOTOBJICHHS [IEMEHTHBIX MIIN OCTOHHBIX KOHCTPYK-
I WIK CJIOEB, UMEIOIINX TOJIIIUHY MEHEE 8 MM, MIPEAIOYTUTEIFHO MEHEE 6 MM.
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JIy1st oCyIIeCTBIICHUS COSAMHEHNS] MEXK/Ty COSIMHUTEIILHON YacThI0 MOXKET OBITH XKETIaTeIbHOM 1/WITH aKe
HeoOX0onMol BpeMeHHast aedopMalus COeIUHNUTEIbHON JacTu(eil), B pe3ynbTare 4ero BBHI'OJHO CMELIMBAThH
OKCH/JI MarHusl, W/WIN THAPOKCHU MarHus, W/WIHA XJIOPUI MarHuUs, W/HIH CyTb(paT MarHUs ¢ OTHOHN MIIH HECKOJIb-
KAMH J00aBKaMH Ha OCHOBE CHJIMKOHA, IIOCKOJIBKY 3TO MPUBOIHUT K TIOBBIIICHHUIO CTENICHW THOKOCTH W/WIJIH d1a-
ctuyHOCTH. HampruMmep, B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHS IIEMEHTHBIC U OETOHHBIE KOHCTPYKIIHH, chop-
MHPOBAHHBIE C MCIIOJIF30BaHIEM IIEMEHTHBIX KOMIIO3HIIMI HAa OCHOBE OKCHXJIOPHAA MAarHHUA, MOTYT H3TH0aThCs
WM U3rH0aThes 0€3 pacTPECKUBAHUS WM Pa3pyIICHUS.

IlemMeHTHBIE KOMIIO3UIINK HAa OCHOBE MarHus (OKCHXJIOPHA), COACPIKAIINE OIHY WIA HECKOJIBKO NOOaBOK
Ha OCHOBE CHJIMKOHA, MOTYT JIOMOJHUTEIBHO CO/AEPXKATh OJHY MJIM HECKOJBKO JOIOIHUTENbHBIX 100aBok. [lo-
MOJTHHUTEBHBIC JOOABKH MOTYT OBITh HCIIOJB30BAHBI [UIS YIIYUYIICHUS KOHKPETHBIX XapPAKTEPUCTUK KOMITO3UIIHH.
Hanpumep, B HEKOTOPHIX BapHaHTaX OCYLIECTBICHHS IOMOJHUTEIbHBIC HOOABKM MOXKHO HCIOJIB30BATH IS
NpUIAHKS CTPYKTYpaM, O0Opa30BaHHBIM C HCIHOJIB30BAHMEM PACKPHITHIX IIEMEHTHBIX KOMITO3MIMHA Ha OCHOBE
OKCHXJIOPH/Ia MarHUsl, BHEIITHETO BUAA KaMHs (HAalIpUMep, TPaHWTa, MpaMopa, IIeCYaHrKa U T.1.). B KOHKpeTHBIX
BapHaHTaX OCYIICCTBICHUS JOIOJIHUATEIBHBIC TOOABKH MOTYT BKJIFOYATh OJWH WM HECKOJIBKO MATMEHTOB WA
Kpacureneil. B npyrux BapmaHTax OCYIIECTBICHHS NOMOJNHHUTEIbHBIC J00AaBKM MOTYT BKJIIOYAaTh BOJIOKHA,
BKITI0Yass OyMa)kHBIE BOJIOKHA, JPEBECHBIC BOJOKHA, IIOIMMEPHBIC BOJIOKHA, OPraHUYECKHE BOJIOKHA M CTEKJIO-
BOJIOKHO, HO HE OTpaHMYMBAsCh UMH. LleMEeHTHbIE KOMIO3HUIIMN HAa OCHOBE OKCHXJIOPHIa MarHHUA TaKXe MOTYT
00pa30oBBIBaTh CTPYKTYPHI, YCTOMHUNBEIE K Y D-H3ITydCHNIO, TaK YTO I[BET W/MIW BHEIIHWN BHJ HE TTOJBEPKEHBI
CYIIECTBEHHOMY BBILIBETaHUIO M0 Bo3aelcTBHEM Y D-H3IIydeHUsI ¢ TeYEHHEM BpeMEHU. B KOMIO3UIIMIO TaKxKe
MOTYT OBITh BKIIOUEHBI IPYTHe T00aBKH, BKIIOYAsl, TOMUMO MPOYETO, TNIACTUPUKATOPHI (HalIpuMep, TuracTudu-
KaTOPBI MOJIMKapOOHOBOM KHUCIIOTHI, TNIACTU(QHUKATOPHI HA OCHOBE MOJIMKapOOKCHIIaTHOTO 3hHpa U T.1.), IIOBEPX-
HOCTHO-aKTHBHBIE BEILIECTBA, BOLY U UX CMecH M KomOuHanuu. Kak yka3aHo BbIlle, [IEeMEHTHasi KOMITO3UIMS Ha
OCHOBE OKCHXJIOPHJA MarHus, €ciii OHa IPHUMEHSIETCsI, MOXKET cojiepkaTb okcux maraus (MgO), BoxHbli pac-
TBOp xJytopuaa Maruust (MgCl, (BoaHBIi)) M OJJHY HIIM HECKOJIBKO JJOOaBOK Ha OCHOBE CHIIMKOHA. BMecTo BostHO-
ro pactBopa xinopuna marausi (MgCl,) Takke MOXXHO HCIIOJIb30BaTh Mopomok xiopunaa maraus (MgCly). Ha-
npuMep, mopotok xymopuaa maraus (MgCl,) MOXHO HUCITOJIE30BaTh B COYETAHUU C KOJTMYECTBOM BOJIBI, KOTOPOE
OBIJIO OBl SKBHUBAJICHTHO WJIM MHBIM 00pa30M aHAJIOTUYIHO TOOaBJICHUIO BogHOTO Xyopuaa maraus (MgCl, (Bon-
HBII)).

B HexoTOpBIX BapHaHTax OCYIIECTBICHUS OTHOIIEHHE okcua Maraus (MgO) K BOZTHOMY XJIOPHIY MarHHS
(MgCl, (BomHBII1)), €ClTi OHO NIPUMEHSETCS, B IEMEHTHOW KOMIIO3HIIUY C OKCUXJIOPUIOM MAarHusl, MOXET BapbH-
poBaThCs. B HEKOTOPHIX M3 TaKWX BapHMaHTOB OCYIIECTBICHHS OTHOIIEHHE okcuaa Marausa (MgO) k BogHOMY
xmopuny maraus (MgCl, (Boansrit)) cocrasiser ot okouo 0,3:1 mo okono 1,2:1 mo macce. B npyrux Bapuanrax
OCyIIECTBIICHHS! OTHOIIEHHE okcuna Maraus (MgO) k BogHomMy xnopuay maraust (MgCl, (BoxHbIH)) cocTaBisieT
ot okoo 0,4:1 o oxouno 1,2:1 mo mMacce. B emie apyrux Bapnanrtax OCyIIECTBIICHHUS OTHOIICHUE OKCHIA MarHus
(MgO) k BogHomy xnopuny Maraust (MgCl, (BoansIit)) coctaBnsieT ot okoio 0,5:1 no okono 1,2:1 mo macce.

Bonnsrit xmopun maraus (MgCl, (BoxHBIIT)) MOXKET OBITH ONMMCAaH Kak (MJIM IOJIy4eH M3 HEro) COJITHOM
pactBop xsopua Marausi. Boxustit pacteop xsopuna maraust (MgCl, (BoaHsiit)) (Mim paccoi XJIopHuia MarHus)
TaKXKe MOXXET BKIIFOYAaTh OTHOCHUTEIHFHO HEOOJNBIIHNE KONMWYECTBA APYTUX COCAMHEHUHN WM BEIIECTB, BKIIOYAS,
HO HE OTPAaHWYWBAsCh UMHU, CyibdaT Maraus, Gochat Maraus, COJMIHYIO KUCIOTY, (OCHOPHYIO KUCIOTY U TaK
Janee.

B npeanouTuTensHOM BapHaHTe OCYIIECTBICHHUS KOJIWISCTBO OJHON UM Oojiee ((KUIKWX) T00aBOK Ha OC-
HOBE CHJIMKOHA B IIEMEHTHOI KOMIO3HMIIMK Ha OCHOBE OKCHXJIOPHAA MarHusi MOXKET OBITH OIpEesieHO KaK OT-
HOIIIEHHE J0OaBOK Ha OCHOBE CHWIIMKOHA K okcuay maraus (MgO). Hanpumep, B HEKOTOPBIX BapHaHTax OCyIIie-
CTBJICHHUS MacCOBOE OTHOIIICHHE TOOABOK Ha OCHOBE CIJIMKOHA K okcuay maruus (MgO) cocrasiser ot 0,06 mo
0,6.

[MpeanoyTnTensHO Takke BOOOPA3HUTh M JayKe OJArONPHUSTHO BKIIOYUTH B CEPALICBUHHBIN CIIOW 1O MEHB-
IIei Mepe OIHO MacJlo, TaKOe KaK JBHSIHOE MAciIO MIIH CHIIMKOHOBOE MAacio. JTO NMPHIAET CEPALEBUHHOMY CIIOO
Ha OCHOBE MarHus /WM CPEJHEMY CJIOI0 HAa OCHOBE TEPMOILIACTA OOJIBIIYIO THOKOCTh M CHHXKAET PUCK ITOJIOM-
k. BMecTo Macia nim B JONOJHEHHE K HEMY TaK)Ke MOXKHO BOOOpPAa3WTh BKIIOYEHHE B CEPIALCBHUHHBIA CION
OJTHOTO WJTM HECKOJIBKHUX BOJOPACTBOPHMBIX ITOJIMMEPOB I HOJIMKOHACHCHUPOBAHHBIX (CHHTETHYECKHX) CMOJI,
TaKAX Kak TOJIMKapOOHOBas KHUCIOTAa. OJTO MPHUBOAWT K TOMY MPEUMYIIECTBY, YTO BO BpeMs CYII-
KI/OTBEP)KICHUS/CXBATHIBAHNS TIAHENb HE JAeT YCAaJKW, YTO MPENOTBpamiacT oOpa3oBaHWE TPELIMH, U, KpOMe
TOTO, TIPHJIAET OCHOBHOMY CJIOIO TTOCJIE CYIIIKH/OTBEPIKIACHHS/CXBAaThIBaHMs OoJiee THIpoGOOHBIH XapakTep, 9To
MPEISATCTBYET MPOHUKHOBEHHIO BOBI (BJIary) MPH MOCIEAYIONEM XPaHSCHUN H UCTIOIb30BaHUH.

MOHO TpeACTaBUTh, YTO CEPALICBUHHBIN CION comepkuT noiukanpoiaktoH (PCL). Dror 6uopasnarae-
MBIH TTOJIMMED SIBJISIETCS 0COOCHHO MPEANIOYTUTEIBHBIM, TaK Kak ObUI0 0OHAPYKEHO, YTO OH IUIABUTCS B PE3YJIb-
TaTe SK30TEPMHUUECKON peaklMu peaklHoHHOW cMmecu. OH MMeeT TeMmmeparypy miasienus okojo 60°C. PCL
MOXeET OBITh HM3KOHM IUIOTHOCTH WJIM BBICOKOH IUIOTHOCTH. [locienHuii BapuaHT 0COOEHHO NPEANIOYTHUTENIEH,
MIOCKOJIBKY OH oOecrieunBaeT OoJiee IPOYHBIH CEpILIECBUHHBIN ciloi. BMecTo WM B JOMOJIHEHHE K JPYTHUM HO-
JMMepaM MOXKHO HCIIONIB30BaTh JAPYTUe TOJMMEPHI, NMPEIIIOYTHTENILHO OIUMEpP, BHIOPAHHBIN M3 TPYIIIBI, CO-
CTOSIIEH W3: APYTrUX TOIU(MOIOYHO-TIMKoNeBor kucinothl) (PLGA), momu(momounoit kuciotel) (PLA), mo-
mu(roukoneBoit kucnora) (PGA), cemeiictBo momuruapokcuaikanoaroB (PHA), mommstunenrivikons (PEG),
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nonunponwieHrmukonb  (PPG), mommydupamun (PEA), momu(MonodHas KHCIOTa-CO-KalpOJIAKTOH), IO-
TH(IaKTHI-CO-TPUMETHIICHKapOOoHar), non(cebaHoBast KUCI0Ta-KOPUIMHOJIEBAst KUCJIOTA) U UX KOMOHMHAIIHS.

ATNbTepHATUBHO, MTaHEb, B YaCTHOCTH CEPIIIEBUHHBIA CIIOM, MOKET OBITh IO MEHBINIEH MEpe YaCTHIHO U3-
roroBieHn u3 PVC, PET, PP, PS wm (tepmoractuanoro) nonuyperana (PUR). PS moxeT ObITh B opme pac-
mupenHoro PS (EPS) mns manmpHe#ero CHWKEHUsS IJIOTHOCTH TAaHENH, YTO MPUBOJUT K dKOHOMHUH 3aTpaT U
obnerdaer obpamierne ¢ maHemsaMH. [IpeanodTuTensHO, IO MEHBIIEH Mepe YacTh HCIIONB3YeMOro IoInMepa
MOXKET OBITh 00pa3oBaHa MepepadOTaHHBIM TEPMOIUIACTOM, TaKMM Kak mepepadortannbsiii PVC wnn nmepepado-
tanuelidi PUR. Tlepepabortannsiii PUR MoxeT ObITh M3rOTOBJIIGH Ha OCHOBE IepepadaThiBaeMbIX MOJUMEPOB,
Harpumep, Ha ocHoBe nepepadarsiBaeMoro PET. PET moxxHO mepepabaTsiBaTh XUMHUYECKH, UCTIONB3YS TIIHKO-
3 i aenonuMmepusannio PET B MOHOMEpBI MIIH OJIMTOMEPBHI, a 3aTeM, B KOHIIE KOHIIOB, B ITOJIMYPETaHIIONNO-
161, Taxke BO3MOXKHO, YTOOBI PE3UHOBBIE H/MIIM 3JIACTOMEPHBIE YacTH (YacTHIbI) OBLTH TUCTICPIHPOBaHbl BHYT-
pH, 1O MEHBIIEH Mepe, OJHOTO KOMIIO3UTHOTO CJIOS JUIS YNYYIICHUS TMOKOCTH W/WIIM YAApOIPOYHOCTH, IO
MEHBIIIe Mepe, 10 HEKOTOPOi crerneHu. BrioiHe BO3M0OXXHO, YTO CMECh IIEPBUYHBIX M IEpPepadOTaHHBIX TEPMO-
TUTACTUYHBIX MaTEPHAJIOB MCIOJIB3YETCS JAJIsl M3TOTOBJICHUS 110 MEHBIIEH Mepe 4acTH cepaueBuHbL. [Ipeanoyrn-
TEJHHO, YTOOBI B ATOW CMECH MEPBUYHBIN TEPMOIJIACTHYHBIA MaTepral U nepepabOTaHHBIN TEPMOTIIACTHIHBIH
MaTepHual ObUIH B OCHOBHOM OAWHAKOBBHIMH. Hamprmep, Takas cMech MOXKET OBITh MOJTHOCTHIO Ha ocHOBe PVC
nm moJiHocThio Ha ocHOBe PUR. CepaiieBrHa MOXKET OBITh TBEPIOH WM BCTICHEHHOH, WM U TOU, M APYTOH B
clIydae, eClIH CepALeBUHA COCTONT W3 MHOKECTBA YacTel/CIoeB.

3TO MOXXET OBITH BBHITOJHO, €CIIH CEPALEBHHHBIA CJIOH COINEPHUT MOPHUCTHIE TPaHyJBl, B YACTHOCTH, IIO-
pHUCTBIE KepaMHUYecKue TpaHynbl. [IpeanodTuTensHO TpaHyibl HIMEIOT MHOXKECTBO MHKPOIIOP CO CPEIHUM THa-
MeTpoM oT 1 MukpoHa 10 10 MUKPOH, MPEANOYTUTENBHO OT 4 10 5 MUKPOH. TO €CTh OTAENbHBIE TPAHYIIBI MTPEI-
MOYTUTENEHO UMEIOT MUKPOIIOPHI. [IpeAnouYTuTeIbHO MUKPOTIOPHI SIBISIIOTCS B3aMMOCBsA3aHHBIMU. [Ipeanoyrn-
TEJILHO OHM HE OTpaHMYEHBI TIOBEPXHOCTHIO TPAaHYJ, a HAXOMATCS 10 CYIIECTBY MO BCEMY IONEPEYHOMY cede-
HUIO Tpanyi. [IpeagnouyrurensHo pazmep rpanyn coctasiseT oT 200 MukpoH 10 900 MUKPOH, IPEATIOYTUTENHHO
ot 250 mukpoH 1o 850 MukpoH, ocobeHno ot 250 1o 500 mukpon mwm ot 500 1o 850 muxpon. [Ipeanouturens-
HO MCHOJB3YIOT 10 MEHBIIEH Mepe 1Ba pa3sHBIX pa3Mepa rpaHyll, HauboJee IpeAnodTUTENRHO ABa. [IpenmouTn-
TEJIBHO WCIONB3YIOT MENKHE W/WIM KpYyIHBIe TpaHyibl. Hebomipmmme rpanyiasl MOTYT UMETh pa3smep oT 250 mo
500 mukpoH. [IpenanoyTHTENsHO KPYITHBIE TPaHyJIbl UMEIOT nuameTp oT 500 Mukpon mo 850 mukpon. Kaxmas
rpaHyja MOXXET UMETh IO CYIIECTBY OJUH M TOT K€ pa3Mep WM JBa Win OoJiee 3apaHee ONpeaesieHHBIX pa3Me-
pa. B xadecTBe anmpTepHATHBEI MOYKHO HCIIONB30BATh BA MK O0Jiee Pa3IMIHBIX AHANa30Ha Pa3MepOB C MHOXKe-
CTBOM YaCTHII Pa3HOTO pa3Mepa B Mpefenax KaKIoro auamna3oHa. [IpelnodYTuTeIsHO NCTIONB3YIOT 1Ba Pa3HBIX
pasMepa WM Juana3oHa pasMepoB. IIpenmodTHTesbHO Kaxkaas rpaHysia COAEPKUT MHOXECTBO MHKPOYACTHIL,
0 CYIIECTBY Ka)K/1asi MMKPOYacTHIa YaCTHYHO CIUIaBJIE€HA C OJHOM MIM HECKOJIBKUMHU COCETHUMHU MUKPOYACTH-
aMu, 00pasys peleTKy, oNnpeaessIonIyl0 MUKporopsl. Kaxkaass MUKpoyacTHIa MPEATIOYTHTEIHLHO UMEET Cpel-
HUH pasmep oT 1 mukpona 10 10 MuxpoHn, B cpeqHeM ot 4 10 5 MukpoH. [IpennoyrurensHo cpegHUH pa3smep
MHKPOIIOP COCTABIISIET OT 2 10 8 MUKPOH, HanboJee MPeNoYTUTEIbHO OT 4 10 6 MUKpOH. MUKPOIIOPEI MOTYT
UMETh HemnpaBHbHYI0 (hopMy. COOTBETCTBEHHO, pa3Mep MHUKPOIOP U JaXke IOp CPEIHETOo pa3Mepa, yIOMSHY-
TBHIX HIDKE, OTIPENIENSIeTCS TyTeM MPHOABICHHU CAaMOT0 IIMPOKOTO JHaMeTpa MOPHl K CAMOMY y3KOMY AHAMETPy
nopsl 1 AeneHus Ha 2. [IpennoyTuTennbsHO KepaMUdecKuii MaTeprall paBHOMEPHO pacIpenenseTcs Mo momneped-
HOMY CEUCHHIO CEPIALIEBUHHOTO CJIOSI, TO €CTh MO CYIIECTBY 0e3 00pa3oBaHMsA KOMKOB KEPaMHIECKOTO MaTepHa-
na. [IpeamodTuTeTbHO MUKPOYACTHIIEI UMEIOT CPEIHUM pa3Mep MO MEHbIIEH Mepe 2 MUKpOHA Wi 4 MHUKpOHa
n/unu MeHee 10 MUKpPOH WM MeHee 6 MUKPOH, HanboJiee MpeoYTHTEILHO OT 5 0 6 MUKPOH. beuto oOHapy-
JKEHO, YTO 3TOT JIMAIa30H pa3MepoB YacTUI] oOecrieunBaeT KOHTPOINPYEMOoe 00pa3oBaHHe MUKPOIIOP.

I'paHynBI MOTYT TakXe COAEpKaTh MHOXKECTBO IO CYIIECTBY C(EpHUUECKHX IOP CPEIHEro pasmepa, MMe-
fomux cpeanuit nuameTp ot 10 go 100 MukpoH. OHHM CYIIECTBEHHO YBEJIMYMBAIOT OOIIYIO IIOPHUCTOCTh KEpaMH-
YyecKkoro Matepuana 0e3 ymiepba Iyisi MeXaHHuecKoi mpovyHocTH MaTtepuanoB. [lopsl cpenHero pasmepa npea-
MOYTUTENHEHO COEIUHEHBI MEXIYy cOOOH depe3 MHOXKECTBO MUKpOIOp. To ecTh MOpHI CpetHero pa3mMepa MOTyT
HaXOAWTHCS B THIPABINYECKON CBSI3M IPYT C APYTOM depe3 MUKponopbl. CpeqHssi HOPUCTOCTh CaMOT0 KepaMu-
YECKOro MaTepHajia IPEeAlIOYTHTEIHHO COCTAaBISIET MO MeHbmed mepe 50%, Oorxee mpeamnodTuTessHO Oojee
60%, Haubonee npenmoututensHo oT 70 10 75% cpeaneit mopuctocTH. Kepamudeckuii MaTepual, HCIOIb3ye-
MBI JUIsI M3TOTOBIICHUS TPaHyJl, MOXKET MPEACTaBIATh CO00MH JTH00YI0 (HETOKCHUHYIO) KEPAMHKY, U3BECTHYIO B
JTAHHOM 00JIACTH TEXHWKH, TaKylo Kak (ocdar kKamplus U cTekiIokepamuka. KepaMruka MOXeT OBITh CHIIMKAT-
HOM, XOTS NPENNOYTHUTEIbHO OHa TMpeicTaBisier coboi ¢ocdar Kajapuus, OCOOEHHO o- Wi f-
TpHUKaIbIHH(ocaT WIN THAPOKCHATIATHT, WIH MX cMecH. Hambomnee mMpenmnodTHTENbHO CMECh MPEICTABISACT
co0o¥ THIpOKCHAMATUT U [-TpuKansiuiipocdar, ocoderHo Oomee 50% mo macce B-TpUKaIbIMs, Hauboiee
npeanouTuTenasHo 85% P-Tpukansuuiidocdara u 15% rugpoxcuanarura. Hanbosee npennodTuTensHO MaTepu-
an npenctasisier coboit 100% ruapoxcuanatut. [IpeAnoOYTHTETHLHO TIEMEHTHAS KOMIIO3HUIVS WIIH CYyXOH TIpe-
MHKC coepkuT oT 15 10 30% mo mMacce rpaHyi OT 00IIero CyxXoro Beca KOMITIO3UINH WA IPEMHUKCA.

[TopucTle yacTHIBI MOTYT IIPUBECTH K O0Jiee HU3KOH CpefHel TUIOTHOCTH CEpALIEBHHHOTO CJIOS U, CIe0-
BaTEJIbHO, K YMEHBIICHHUIO MacChl, YTO ONAaromnpHsTHO C 3KOHOMHYECKOW TOYKH 3PEHHS U C TOUYKH 3peHHUs oOpa-
meHus. Kpome Toro, Haym4re NOPHUCTHIX YaCTHUI] B CEPLIEBUHHOM CJI0€ OOBIYHO MPUBOINT, 110 KpaiHel Mepe, B
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HEKOTOPOH CTENEHU K MOBBIIIEHHON MOPUCTOCTU MOPUCTON BEpXHEH MOBEPXHOCTU U HUKHEH MOBEPXHOCTH
CEPJIICBUHHOTO CJIOS, YTO ONArONPHUATHO IS MPUKPEIUICHUS JTOIOJHUTEIHFHOTO CIIOSI K BEPXHEH MOBEPXHOCTU
W/WIIA WM HIDKHEW TOBEPXHOCTH CEPIIIEBHHHOTO CIIOS, TAaKOTO KakK, HaIlpHMep, TPYHTOBOYHBINA CJOH, (M3HA-
YaIbHO KHUJIKWI) afAre3uBHBINA CIIOH WIM JPYTrod JAEKOPATUBHBIA MM (PYHKIMOHAIBHBIN ciioil. YacTo 3TH cion
MIEPBOHAYAIEHO HAHOCATCS B KHIKOM COCTOSHHH, IIPU 3TOM IIOPHI IMTO3BOJISIOT JKUAKOMY BEIIECTBY BCACHIBATHCS
(TIpoHMKATH) B TOPHI, YTO YBEJIMYHMBACT IIOMAh ITOBEPXHOCTH KOHTAKTa MEXIY CIIOSIMH H, CIEIOBATEIHHO,
yITydIIaeT MPOYHOCTh CIETUICHUS MEXIY YKa3aHHBIMU CIIOSIMH.

[Tanenn MOTYT MMETh MHOTOCIOHHYIO CTPYKTYpY, COAEPIKaIlylo, HApUMep, HEHTPATbHYIO CEpALEBUHY
(wnu cepAUEBUHHBIN CIIOM) U TIO MEHbILIEH Mepe OJHY JEKOPATUBHYIO BEPXHIOIO CEKIHIO, MPSIMO MM KOCBEHHO
MPUKPEIUICHHYIO K YKa3aHHOMY CEpPIIICBHHHOMY CJIOI0 M OOBCIMHCHHYIO C YKa3aHHBIM CEPJIICBHHHBIM CIIO-
€M, TIPH 3TOM BEPXHsSA CEKIUS 00pa3yeT BEPXHIOK MOBEPXHOCTH MaHENTH. BepXHss CEKIUS MPEAMOYTUTEIHHO
COJIEP>KUT 110 MEHbLIEH Mepe OJMH JEKOPATUBHBIN CION, MPUKPETUICHHBINA MPSMO WJIM KOCBEHHO K BEpXHEH MO-
BEPXHOCTH CEPIICBHHHOTO CJOs. JIeKOpaTHBHBIA CION MOXKET OBITh MEYATHBIM CIIOEM W/ITH MOYKET OBITH IMO-
KPBIT TI0 MEHBIIIEH Mepe OIHUM 3alIUTHBIM (BEPXHHM) CIIOEM, TOKPBIBAIOIINM YKa3aHHBIN JEKOPATUBHEIN CIIOM.
3aImuUTHBIA CJIOH TakKe SIBJISETCS YacThIO0 JCKOPATUBHOW BEepXHEH cekiuu. Haindaue meyaTHoro ciosi u/uim 3a-
IIUTHOTO CJIOSI MOKET IPEAOTBPATHTH MOBPEXKICHNUE TUIMTKU M3-32 ApanvH W/HIN u3-3a (aKTOPOB OKPYXKaro-
e cpeapl, TaKMX Kak yiIbTpadHOJIeTOBOE M3ITydCHHE/BJIara W/WiM U3HOC W pa3phiB. [ledaTHBIA CIIOW MOXKET
ObITh 00pa3oBaH IUICHKOH, HAa KOTOPYIO HAaHECEHa ACKOpPAaTHBHAs Ie4aTh, IPW 3TOM INICHKA NPHKpEIUIeHa K
CJIOIO TIOJJIONKKH W/WIH MPOMEKYTOUYHOMY CJIO0, TAKOMY KaK TPYHTOBOYHBIM CIIOH, PAaCIOJIOXKCHHBIA MEXKIY
CJI0EM TIOJUTOXKH M IEKOPATHBHBIM ciioeM. [ledaTHBIH CJIO Tarxke MOKET OBITh 00pa30BaH IO MEHBIIEH Mepe
OJIHUM CIJI0€M KpacKH, KOTOPBIH HAHOCUTCSI HETIOCPEICTBEHHO Ha BEPXHIOIO TIOBEPXHOCTh CEPALIEBUHHOIO CIIOS
WIM Ha TPYHTOBOYHBINA CJIOM, HAHECEHHBIA Ha CJIOW MOANOXKKH. [[aHems MOXKET coaepKaThb 1O MEHBIIEH Mepe
OJIMH W3HOCOCTOMKHUI CIOM, MPUKPEIUICHHBIH MPSMO WM KOCBEHHO K BEPXHEH MOBEPXHOCTH NEKOPATHBHOTO
ciost. U3BHOCOCTOMKHUI CI0M TakKe SIBISIETCS YacTblO AEKOpPATUBHOM BepxHel cexuuu. Kaxnas maHenb MOET
CoJIepKaTh MO MEHbILEH Mepe OJUH JAKOBBINA CIIOH, MPUKPEIJICHHBIN MPSMO WM KOCBEHHO K BEpXHEH MOBepX-
HOCTH JIEKOPATHBHOTO CJIOS, IPEAMOYTHTENBEHO K BEpXHEH MOBEPXHOCTH H3HOCOCTOMKOTO CIIOS.

Hwxuss cTopoHa (TBUTbHASE CTOPOHA) CEPAIICBUHBI (CEPAIIEBUHHOTO CIIOS(EB)) TAK)KE MOXKET COCTaBIATH
HWKHIOIO CTOPOHY (TBUIBHYIO CTOPOHY) TIAaHEH KaK TakoBOH. OHAKO BO3MOYKHO ¥ MOXKET OBITh AaXKe TIPEIIToY-
TUTETBHBIM, YTOOBI TTAHETh COJIepIKalia MOICTHIIOYHBIN CIIOH, IPSAMO MIIM KOCBEHHO NPHKPEIUICHHBIN K yKa3aH-
HOM HIKHEW YacTu cepueBuHbl. Kak mpaBuiio, 3alUTHBIN CI0M AeMCTBYET KaK ypaBHOBEUIMBAIOIIMMI CIOW s
crabunu3anuy GopMbl, B 9aCTHOCTH, IJIOCKOCTHOCTH TAHENH KaK TaKOBOW. boiee TOTo, MOJCTHIIOUHBIN CIOH
00OBIYHO BHOCHT BKJIaJI B 3BYKOIIOTJIONIAONINE CBONCTBA ITAHENH KaK TakOBOH. [10CKOIBKY TOACTHIIOUHBIA CIION
OOBIYHO TIPENICTABISICT COOOM 3aKPBITBHIN CIOH, HAHECCHUE MOJICTHIOYHOTO CJIOS Ha HIDKHIOI CTOPOHY Cep/Ilie-
BHHBI MTOKPBIBAET KaHABKHU CEPALIEBUHBI 110 MEHbIIEH Mepe YaCTUYHO, a MPEINOYTUTENBHO MOJTHOCTRI0. B 1an-
HOM clly4yae JJIMHA KaKIOW KaHABKU CepJIEBUHBI MPEANOYTUTEILHO MEHBIIE JIUHBl YKa3aHHOTO MOICTUIOYHO-
TO CJIOSL.

[MomcTrnoYHbIH CIOM MOXKET OBITH CHA0KEH BBIPE3aHHBIMU YACTSIMH, TIPU STOM IO MCHBIICH Mepe 4acTb
YKa3aHHBIX BBIPE3aHHBIX YacTel MepeKphIBAETCA 110 MEHbIIIEH Mepe OJTHOM KaHaBKOM cepaueBuHsbl. [1o MeHbIeH
Mepe OJMH MOACTUIOYHBIA CJIOH MPENIOYTUTENHHO, TI0 MEHBIIEH Mepe, YaCTHYHO M3TOTOBJICH M3 THOKOTO Ma-
Tepuana, IpeANoYTUTENFHO U3 3JacToMepa. TOMmIKHA TOACTUIIOYHOTO CJI0S 00BIYHO BapeupyeTcs oT okoio 0,1
1o 2,5 mMm. HeorpannunBaromumMu mpuMepaMu MaTepHUaoB, U3 KOTOPBIX MOACTHIIOYHBIA CIIOH MOXET OBITH IO
MEHBIICH Mepe YaCTUYHO COCTABJICH, SBISIOTCS MOJUATHIICH, MPOOKa, MIONNYPETaH, TOTUBUHUIXIOPUA U ITH-
JeH-BUHMIAICTaT. HeoOs13aTenbHO MOJCTHIOYHEIN CIIOW COACPIKUT OHY WM HECKOIBKO JTOOABOK, TAKHX KaK
HAIIOJIHUTENU (HAaIlpUMep, Me), KPACUTEIIH, CMOJIBI W/HITA OJIUH MIIM HECKOJBKO IacTU(UKATOPOB. B KOHKpeT-
HOM BapHaHTE OCYIIECTBJICHUs MOJCTUJIOYHBIN CJIOW MO MEHbIIEH Mepe YaCTMYHO M3TOTOBJIEH M3 KOMIIO3UTA
WU3MENBYCHHBIX (WJIH CTPYXKCHHBIX ) MPOOKOBBIX YaCTHUII, CBI3aHHBIX CMOJIOW. BMeCTO mpoOKH MOKHO HCIOIB30-
BaTh JpYrue NPOAYKThI, CBSI3aHHBIE C JEPEBOM, HApUMep ApeBecuHy. ToNmuHa MOJUITUIEHOBOIO MOACTHIIOU-
HOTO CJIOSI OOBIYHO COCTABJISCT, HATIPUMEDP, 2 MM WM MeHbIne. [1oJCTHIOUHBIN CIIOH MOXET OBITh CIUIOIIHBIM
WM BCTICHCHHBIM. BCTIEHEHHBIN MOACTUIIOUHBINA CIIOM MOXKET IOTOJHUTEIBHO YIYUIIUThH 3BYKOIOTJIOIIAIOIINE
cBoiicTBa. TBEPIBIN MOACTHIIOYHBIN CIIOW MOXKET YIIYUIIUTH JKETaeMbIi 0aTaHCHUPOBOYHBINA 3PPEKT U yCTONIH-
BOCTb TIAHEJIH.

BHyTpeHHS cTOpOHA HAIPABICHHOTO BBEPX SI3BIYKA M BHYTPECHHSSA CTOPOHA HATIPABICHHOTO BHU3 S3BIYKA
MOTYT KOHTaKTHPOBATh B COCAWHEHHOM COCTOSIHHMH JJIS TIepeadn CHII MEXIy HUMH, B YaCTHOCTH, OT HAaIlpaB-
JICHHOTO BBEPX S3bIYKa K HATIPABIIEHHOMY BHU3 SI3BIUKY.

BHyTpeHHHE CTOPOHBI SI3BIYKOB MOTYT HAaXOJUTHCSI B KOHTAKTE€ HAa KOHTAKTHBIX MOBEPXHOCTSIX S3BIYKOB,
MPY 3TOM KOHTAKTHEIC TIOBEPXHOCTH A3bIYKOB MOTYT OBITh HAKJIOHCHBI. HaKIIOH MOXeET OBITh TAaKUM, YTO 4aCTh
BHYTPCHHEH CTOPOHBI HAIPABJICHHOTO BBEPX sI3bIYKA HAKIIOHECHA K OOKOBOW IMOBEPXHOCTH, TAK YTO KacaTelbHas
OT KOHTaKTHOW MOBEPXHOCTH SI3bIUKA MEPECEKACTCS C BHYTPEHHEH BEPTUKAIBHON MJIOCKOCTHIO HaJl KOHTAKTHON
MOBEPXHOCTHIO SA3bIYKa. B KauecTBe abTEPHATHBBI HAKIIOH MOXKET OBITh TAKHM, YTO YaCTh BHYTPECHHEH CTOPOHBI
SI3bIYKA HAKJIOHCHA OT HAIMPaBJICHHOHN BBEpX OOKOBOH MOBEPXHOCTH, TaK YTO KacaTelbHas OT KOHTAKTHOW IO-
BEPXHOCTH S3bIUKa IIEPECcEeKaeTcsl ¢ BHYTPEHHEHW BEPTHKAIBHOW IUIOCKOCTHIO MOJ KOHTAKTHOH MOBEPXHOCTHIO
S3BIYKa. DTO MPEACTABIIET cO00I CHCTEMBI ¢ 3aKPBITHIMA KaHABKAMH M CHCTEMBI C OTKPBITBIMHA KaHaBKaMH CO-
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OTBETCTBEHHO. CHCTEMBI C 3aKpPBITHIMH KaHABKaMHM O0ECIEUYHMBAIOT YJIYYLIEHHYIO (DMKCALMIO, HO UX CIOXKHEE
COC/IMHHTH, B TO BPEMsI KaK CHCTEMBI C OTKPBITHIMH KaHaBKaMH JIeTde COCAMHUTH, HO OHM HE 00ecIeunBaroT
JOTOTHUTENBHOTO BEPTUKAIBHOTO 3alTUPaHUsI CHCTEMBI C 3aKPBITHIMU KaHAaBKaMH.

IlepBast 1 BTOpast COEAMHUTENBHBIE YAaCTH PACHOJIOKEHbI Ha IMPOTHUBOIOJIOKHBIX CTOpPOHAX maHenu. [la-
HEJb SBIIIETCSI, HAPUMEp, NMPSIMOYTOJIBHOM, MapauieIorpaMMHON W/WIK yIUIMHEHHOH, U IepBas U BTOpas Co-
€IMHUTENBHbBIC YaCTU MOTYT OBITh PAcIOJIOKEHBI Ha 00EUX MPOTUBOIIOIOXKHBIX CTOPOHAX (TO €CTh Ha BCEX de-
TBIPEX CTOPOHAX) TAaKOW MaHenu. Takke BO3MOXHO OOECIEYHTh NMEPBYIO U BTOPYIO COCIMHUTENBHBIC YacTH
TOJBKO Ha OJHOHN Iape MPOTHBOIOJIOXKHBIX CTOPOH M OOECIIEUNTh APYTUE COCOUHUTEIBHBIC YaCTH, TAKUE Kak
HaKJIOHCHHBIC BHU3 COCTUHUTEIbHBIC YAaCTH C HAINPABICHHBIM BOOK SI3bIYKOM M HAlpaBJIeHHON BOOK KaHABKOM
Ha JPYroii mape mpoTUBOIOI0XHBIX CTOPOH.

N3o00peTenne TOMOIHUTEIBHO OTHOCHUTCS K TIOKPBHITHIO, B YaCTHOCTH K HAIlOJBHOMY ITOKPBHITHIO, COJEp-
JKaleMy MHOYKECTBO COSANHEHHBIX MEXly c000i1 maHesei cornacHo 11000My U3 HACTOSIIIIETO H300pETCHHSI.

[IpeamnoyrnTensHbIe BApHAHTHI OCYIIECTBICHUS! M300pETEHUS MPEACTABICHBl B HEOTPAHMYMBAIOLIEM Ha-
0ope IMyHKTOB HIKE.

ITyHKTBL.

1. ITanens (1), B YaCTHOCTH MaHeNb IS TI0J1a, COepIKamias:

a) 1o MEHbIIIeH Mepe OJIHY MEePBYIO COSTMHUTENBHYIO YaCTh (2) U 10 MEHBIIIEH Mepe OJHY BTOPYIO COCIIH-
HUTEJIbHYIO YacTh (3), pacroioXeHHbIE Ha MIPOTUBOIIOJIOXKHBIX CTOpOHaX maHenu (1), mpu 3TOM TiepBasi COeIn-
HUTEJIbHAS YacTh (2) yKa3aHHOW TMaHeIW W BTOpas COeNMHUTENbHAs JYacTh (3) apyroi maneny (1) BBITOJHEHBI C
BO3MO>KHOCTBIO COETMHEHHS TOCPEACTBOM [BIDKCHUS BHU3;

b) npu 3TOM mIepBas coeMHNUTENbHAS YacTh (2) COAEPKUT HAIIPABICHHBIH BBEPX SI3BIYOK (4), 110 MEHBIIEH
Mepe OJHY HalpaBJICHHYIO BBEpX OOKOBYIO MOBEPXHOCTH (5), JeXkallylo Ha pacCTOSHUHM OT HAlpaBIEHHOTO
BBEpX sI3bIUKa (4), M HaNpaBJICHHYIO BBEPX KaHaBKY (6), 00pa30BaHHYIO MEXy HalpaBJICHHBIM BBEPX SI3BIYKOM
(4) v HanpaBJICHHOI BBEpX OOKOBOI MOBEPXHOCTHIO (5), IPHU ATOM HallpaBJIeHHAsl BBEpX KaHaBKa (6) BHIOJIHEHA
C BO3MOXKHOCTBIO IIpHiEMa 110 MEHBIIEH Mepe 4acTH HalpaBICHHOTO BHU3 si3bIYKa (7) BTOPOMl COeAMHHUTEIHLHOM
gacTH (3) apyroit manenu (1), mpu 3TOM CTOpOHA HAIPABIIEHHOTO BBEPX sI3bIUKa (4), oOpalieHHas K HalmpaBicH-
HOW BBEpX OOKOBOHW TIOBEPXHOCTH, SIBIISICTCS BHYTPEHHEH CTOpPOHOH (8) HampaBlIeHHOTO BBEpX s3bIduKka (4), a
CTOpPOHA HANpPaBJICHHOTO BBEpX s3bIUKa (4), oOpamieHHas OT HampaBJIeHHOW BBepX OOKOBOH MOBepXHOCTH (5),
SIBIISIETCSI BHEIITHEH CTOpOHOM (9) HampaBIeHHOTO BBEPX sI3bIUKa (4);

C) TIpH 3TOM BTOpPAsl COSAMHUTEIbHAS YacTh (3) CONEPKUT HampaBIeHHBIH BHU3 S3bIMOK (7), 0 MEHbBIIEH
Mepe OJHY HalpaBJIeHHYIO BHU3 O0OKOBYIO MToBepxHOCTH (10), mekantyro Ha pacCTOSTHAN OT HAIPaBJICHHOTO BHU3
s3b1uka (7), ¥ HarpaBJIeHHYIO BHM3 KaHaBKy (11), oOpa3oBaHHYI0 MEXAy HAIpaBJICHHBIM BHM3 SI3bIYKOM (7) U
HarpaBJeHHOI BHHM3 00KOBOi1 moBepxHOCThIO (10), mpu 3TOM HampaBiieHHas BHHM3 KaHaBKa (11) BbImosHeHa c
BO3MOJKHOCTBIO TIpHEMa II0 MEHbIIEH Mepe YacTH HalpaBiICHHOTO BBEPX S3bIYKa (4) MepBOW COCTUHUTEIHHOM
yacTtH (2) napyroii naHenu (1), Mpu 3TOM CTOPOHA HANpPaBICHHOTO BHU3 si3bIuKa (7), oOpalieHHas K HalpaBJIcH-
HOHM BHM3 00K0BOi1 moBepxHOCTH (10), siBIsieTcst BHyTpeHHEH cTopoHoi (12) HarnpaBieHHOTro BHU3 s3bI4Ka (7), a
CTOpOHA HAalpaBJIEHHOTO BHU3 si3bluKa (7), oOpallleHHass OT HampaBICHHOW BHHM3 OokoBoi mosepxHoctH (10),
SIBIIIETCSl BHEITHEH cTopoHOH (13) HampaBiieHHOTO BHU3 si3bI4Ka (7);

d) mpu 3TOM Kak BHemrHsIsI cTopoHa (13) HampaBiaeHHOTO BHM3 si3bI4Ka (7), Tak M HampaBlieHHas BBEpX 00-
KOBasi TIOBEPXHOCTH (5) cofepKaT BEPXHIOI0 KOHTAaKTHYIO TOBEPXHOCTH (14) BONHM3M WM MO HANPABICHUIO K
BepxHel cTopoHe maHenu (1), mpu 3TOM yka3aHHBIE KOHTAKTHBIE TIOBEPXHOCTH (14) MPOXOMST MO CYIIECTBY
BEPTHKAIBHO, [0 MEHBIIIEH Mepe YaCTHYHO, U MIPH ATOM BEPXHsSI KOHTAKTHAs MOBEPXHOCTH (14) BHEmIHEH CTO-
ponsl (13) HampaBieHHOTO BHH3 s3bI4Ka (7) yKa3aHHOW ITaHENH BBINIOJHEHA C BO3MOYKHOCTBHIO 3allCIUICHUS C
BEpXHEH KOHTaKTHOW MoBepxHOCTHIO (14) HanpaBieHHOW BBEpX OOKOBOIT MOBEpXHOCTH (5) coceqHel maHenu B
COEIMHEHHOM COCTOSIHMM YKa3aHHBIX naHesnei (1);

€) MpH 3TOM TPHMBIKAIOIINE BEepXHHE KOHTAKTHbBIE MOBEPXHOCTH (14) Kak HampaBJICHHOTO BHH3 SI3bIYKA
(7), Tak m HampaBlIeHHOH BBepX OOKOBOW MOBEPXHOCTH (5) comepaT HAKJIOHHYIO KOHTaKTHYIO ITIOBEPXHOCTb
(15), mpu 3TOM HaKJIOHHAsi KOHTAKTHasl MOBEPXHOCTH (15) HanmpaBieHHOTO BHU3 si3b4Ka (7) yKa3aHHOW MaHeH
BBITIOJTHEHA C BO3MOKHOCTBIO 3allCTIICHUS, NMPEAIOYTHTENIHHO MPU CMELICHUH, ¢ HAKIOHHOW KOHTaKTHOH Io-
BEepXHOCTHIO (15) HampaBieHHO! BBEepX OOKOBOHW MOBEpXHOCTHU (5) cocemHel MaHeld, B COEMMHEHHOM COCTOSI-
HUUW YKa3aHHBIX maHenel (1), mpu 3ToM KakJas BepTUKaIbHas YacTh BEPXHEH KOHTAKTHOH moBepxHocTH (14) n
Ka)kJasi IPUMBIKAIOIIasl HAKJIOHHAs TTOBepXHOCTH (15) B3ammHO cocraBisioT yroi (o) ot 100 mo 175 rpagycos;

f) mpu 5TOM PUMBIKAIONTUH K HAKJIOHHON KOHTAKTHOW MOBepXHOCTH (15) HanpaBieHHbIN BHU3 390K (7)
COJICP’KUT BHEITHIOI TIOBEPXHOCTH (16), pacroyiokeHHYI0 HUXE HAKJIOHHOW KOHTAKTHOW moBepxHocTH (15)
HaIpaBJIEHHOTO BHU3 s3bI4Ka (7), ¥ TIPH 3TOM MPUMBIKAIOIIAs K HAKJIOHHON KOHTaKTHOM moBepxHocTH (15) Ha-
IpaBJICHHAs! BBEPX OOKOBasi MOBEPXHOCTH (5) CONEP)KUT BHYTPEHHIOIO MOBEPXHOCTH (17), pactonoKeHHYI0 HHU-
)K€ HAKJIOHHOW KOHTakTHOH mnoBepxHocTH (15) HampaBieHHOW BBepXx OOKOBOW moBepxHocTH (5), mpH 3TOM
BHemHsAs1 (16) m BHyTpeHHs (17) MOBEPXHOCTH NPEANIOYTUTENHHO IPOXOIAT 10 CYIIECTBY MapajjieIbHO H
HPEANOYTUTETBHO MPOXOIAT TI0 MEHbIIEH Mepe YaCTUYHO B BEPTHKAILHOM HalpaBIICHHY;

g) TIpH PTOM B COCIMHCHHOM COCTOSIHUM COCEIHHX TaHeJIed MMEeTCsl NMPEANOYTHTENILHO MPOCTPAHCTBO
(18) Mexty o MeHbIIEH Mepe 4acThio BHelIHeH nmoBepxHocTH (16) ykazanHoi nanenu (1) u mo MeHblIei Mepe
4acThIO BHYTpeHHEH moBepxHoctH (17) coceaneii manenn (1).
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2. ITanens (1) mo myHKTy 1, OTNMYarOmascs TeM, 4YTO B COEIMHEHHOM COCTOSIHMM COCEIHMX IaHellel BepX-
HHE KOHTaKTHbIE NOBEpXHOCTH (14) ompenemnsioT BHYTPEHHIO BEPTHKAIBHYIO IUIOCKOCTh (19), mpu 3TOM Ha-
KIIOHHBIE KOHTaKTHbIe TToBepxHOCTH (15a, 15b) pacmosnoxkeHsl Ha TOU k€ CTOPOHE YKa3aHHON BHYTPEHHEH Bep-
TUKAITLHOM 1mockoctH (19).

3. [Manens (1) mo myHKTY | WK 2, OTIMYAIOIIASCS TEM, YTO B COSIMHEHHOM COCTOSIHUM COCEIHUX ITaHemei
BEpPXHHE KOHTAKTHBIC MOBEPXHOCTH (14) onpenensioT BHYTPEHHIOW BEPTHKAILHYIO TIOCKOCTh (19), mpu 3TOoM
HAKJIOHHbIE KOHTaKTHBIE TIOBepxXHOCTH (15a, 15b) pacmonoxkeHbl Ha OJHOW M TOH YK€ CTOPOHE YKa3aHHOU BHYT-
peHHeH BepTUKaIbHOM MIockocTH (19).

4. IManens (1) Mo oxHOMY M3 MPENIECTBYIOUIUX ITYHKTOB, OTJIMYAIOIIASCS TEM, YTO B COEIMHEHHOM CO-
CTOSIHUHM COCEIHUX IaHeNeH BepXHHE KOHTaKTHBIC IOBEpXHOCTH (14) onpenessioT BHYTPEHHIOI BEPTHKAIBHYIO
TIOCKOCTH (19), pu 3TOM HaKIIOHHAS KOHTAKTHAs MOBEPXHOCTH (15a) HampaBIeHHOTO BHU3 s3bI4Ka (7) MPOXO0-
JUT MAaKCUMaJbHO Ha | MM B TOpPH30HTaJIFHOM HAIpaBJICHWU 10 OTHOIICHWIO K BHYTPEHHEH BepTHUKAJIBLHOM
wiockocTH (19).

5. Tlanens (1) Mo oxHOMY M3 HPENIICCTBYIONIMX ITyHKTOB, OTJIMYAIOUIASCS TEM, YTO JUIMHA HAaKJIOHHOH
KOHTAKTHOW TOBepxXHOCTH (15) HampaBiieHHO# BBepX OOKOBOW MOBEPXHOCTH (5) MPEBBIMIAET [UTHHY HAKIOHHON
KOHTAKTHOW moBepxHOCTH (15) HampaBieHHOTO BHU3 s3bI4Ka (7), IPXU 3TOM MPEANOYTHUTENHHO JIMHA HAKIOH-
HOW KOHTAKTHOW ToBepXHOCTH (15) HampaBieHHON BBepX OOKOBOM MOBEPXHOCTH (5), IO MEHbBIIIEH Mepe, B JBa
pasa mpeBbIIacT JUIMHY HAKIOHHOW KOHTaKTHOM MmoBepXHOCTH (15) HampaBieHHOTO BHU3 si3bI4Ka (7).

6. ITarens (1) MO OMHOMY W3 MPEAMIECTBYIOMNUX MyHKTOB, OTIMYAIOMIASICS TEM, YTO B COCTUHEHHOM CO-
CTOSIHUH COCETHUX MaHeJed BepXHHUEe KOHTAaKTHBIE TTOBEPXHOCTH (14) ompenensioT BHYTPEHHIOI BEPTUKAIBHYIO
wiockocth (19), mpu sTom yacts (20) HanpaBIeHHOTO BHU3 s3bIuKa (7), BKIIIOYAs €ro HAKIOHHYIO KOHTaKTHYIO
HOBepXHOCTH (15a), MpoXoauT 3a mpesensl BHYTPEHHEH BEpPTHUKaIbHOH miockocTH (19), mpu 3ToM yka3aHHas
yacTh (20) uMeeT 1o cyniecTBy (GOpMy Tpareliy WK KIMHOBUAHYIO GOpMY.

7. [anens (1) mo myHKTY 6, OTJIMYAIOIIAsCS TEM, YTO BbICOTa yKa3aHHOW 4acTu (20) mpeBbIlIaeT MHUPHUHY
YKa3aHHOW YacTH, IIPH 3TOM, MPEIIOYTHTENHHO, MaKCUMallbHasl BbICOTa yKa3zaHHOW udactu (20) mo MeHbIIei
Mepe B TPH pasa MPeBhIIIacT MaKCUMAIBLHYIO IIMPUHY yKa3zaHHo# gacTh (20).

8. INanens (1) mo MyHKTY 6 WM 7, OTJIMYAIONIAsICS TEM, UYTO IMUpHHA TpocTpaHcTBa (18) paBHa unmm mpe-
BBINIACT MUPUHY YKa3aHHOH yacTH (20) HampaBiIeHHOTO BHU3 s3b19Ka (20).

9. ITanens (1) MO OMHOMY W3 MPEAMIECTBYIOMNUX MyHKTOB, OTJIMYAIOMIASICS TEM, YTO B COCTUHEHHOM CO-
CTOSIHUH COCETHUX MaHeJed BepXHHUEe KOHTAKTHBIE TIOBEPXHOCTH (14) ompenensioT BHYTPEHHIOI BEPTUKAIBHYIO
I0CKOCTH (19), mpu 3TOM HaKIIOHHBIE KOHTAKTHBIC MOBEPXHOCTH (15) MPUMBIKAIOT K BHYTPEHHEH BEpTUKAIb-
HOW 1mockocTH (19).

10. ITanens (1) no 1000My M3 IPENIMIECTBYIONIMX MYHKTOB, OTIIMYAIOMIASCS TEM, YTO B COSANHEHHOM CO-
CTOSIHUM COCEIHMX naHeel Hu3 (21) HanpaBieHHOTO BHU3 s3bIUKa (7) KOHTAKTHPYET C BEpXHEH cTOpOHOH (22)
HarpaBJeHHOI BBepX KaHAaBKH (6) Ha KOHTAKTHOW MOBEPXHOCTH KaHAaBKH (23), ¥ IpH 3TOM Mex1y nepBoi (2) u
BTOPO#i (3) COeIMHUTENBHBIMU YaCTSIMUA UMeeTcs 3a30p (24), TPOXOAsMIINil OT HAKJIOHHBIX KOHTAKTHBIX ITOBEPX-
HocTel (15) 10 KOHTaKTHOM MOBEPXHOCTH KaHaBKH (23).

11. TTarens (1) mo Jr060My W3 TPEIINIECTBYIONUX MTyHKTOB, OTIAMYAIONIASACS TEM, YTO B COCTUHEHHOM CO-
CTOSIHMH COCEIHMX TaHenei Hu3 (21) HanpaBlIeHHOTO BHU3 sI3bIUKa (7) KOHTAKTHPYET C BEpXHEH cTopoHOH (22)
HaIpaBJIeHHON BBepX KaHAaBKH (6) HA, MPEAMOYTHTENHHO 10 CYIIECTBY TOPHU30HTAJIBHOM, KOHTAKTHOM MOBEpX-
HOCTH KaHaBKH (23), ¥ Py 3TOM MEXIY IepBoit (2) 1 BTOpoi (3) cCOeAMHUTENHHBIMH YaCTSIMH UMEIOTCSI 3230 Dbl
(24) na 06enx cTopoHaX yKa3aHHOW KOHTAKTHOHN MOBEPXHOCTH KaHABKH (23).

12. ITanens (1) mo moboMy W3 MPEALIECTBYIOIINX ITyHKTOB, OTJIMYAIOIIAsCS TEM, YTO BEPXHSS IOBEPX-
HOCTB (25) HanpaBJIeHHOTO BBEPX A3bIUKa (4) M BEpXHSS MOBEPXHOCTH (26) HampaBieHHO# BHN3 KaHaBkH (11) B
COEIMHEHHOM COCTOSIHHY TI0 MEHbIIEH Mepe YaCTHYHO Pa3HEeCEHBI IPYTr OT Apyra TakKMM 00pa3oM, YTO MEXKAY
JBYMsI ToBepxHOCTsIMHE (25, 26) umeetcs 3a30p (27).

13. TTanens (1) mo moOOMy M3 MPEAMIECTBYIOMNX TyHKTOB, OTJIMYAIOIIAsICS TEM, YTO BEPXHSS KOHTAKTHAs
MOBEPXHOCTH (14) 1 HaKIIOHHAs KOHTAKTHast MOBepXHOCTH (15) HampaBieHHOI BBepX O0KOBOIT moBepxHOCTH (5)
B3aWMHO COCTAaBIISIOT INEPBEIM yroj, a BEpXHAA KOHTAKTHAS TMOBEPXHOCTH (14) M HakIOHHAs KOHTaKTHAs IO-
BEepXHOCThH (15) HampaBieHHOTO BHU3 sI3bIYKa (7) B3aMMHO COCTAaBIISIFOT BTOPOU YTOJI, TIPY 3TOM IIEPBBIA U BTO-
POH YTIIBI HAXOIATCS B Mpeeniax pa3HUIs! B 20 rpagycosB.

14. TTarens (1) mo moOOMY W3 MPEAMIECTBYIONIUX MyHKTOB, OTIMYAIOMIASCS TEM, YTO BHEIIHSS CTOPOHA
(9) HampaBJIEHHOTO BBEPX SI3bIUKA (4) COMEPKUT NEPBBIN (PUKCUPYIOMIHIA d7IeMeHT (28), U IIpH 3TOM HaIpaBJICH-
Has BHU3 OokoBas moBepxHOCTh (10) obecniedeHa BTOPHIM (GUKCHUPYIONUM dJeMEHTOM (29), IpU 3TOM B COEH-
HEHHOM COCTOSIHMM cocelHMX maHenel (1) mo meHsIeil Mepe dacTs nepBoro (28) m 1mo MeHblIeld Mepe 4acTb
BTOPOTO (29) (hMKCHPYIOIIETO JIEMEHTa KOHTAKTHPYIOT, 00pasyst pukcupyromyo mosepxHocts (30) aist BepTu-
KaJbHOH (pukcaruu maHeneit (1) IO OTHOIICHUIO APYT K IPYTY.

15. IManens (1) mo myHkry 14, oTnnyaromasics TeM, 4TO TEPBBIH (GUKCUPYIOMMHA 31eMeHT (28) mpencras-
JsieT co00M Hapy>KHYIO BBHITYKJIOCTH (28), PW 3TOM BHEWIHSIS CTOPOHA Hapy»XHOW BBIMYKIOCTH (28) comepKuT
BEPXHIOI YacTh (31) ¥ MPUMBIKAIONIYIO HIKHIO 9acTh (32), MpH 3TOM HIDKHSIS 9acTh (32) COACPIKUT HAKIIOH-
HyIo pukcupytomnyto nosepxHocTh (30a), a BepxHsA dacTh (31) coAep HUT MPEAMOYTUTEILHO N30THYTYIO Ha-
MIPABJISIOIIYIO TIOBEPXHOCTH (32').
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16. Ianens (1) mo mynkty 14 wmm 15, ommyaromasics TeM, YTo BTOPOi (UKcHpyromuid sineMeHT (29)
npescTaBisieT coboil yriyoienue (29), comepikaiiee BEpXHIOW 4acTh (33) M NPUMBIKAIOUIYIO HMXKHIOIO 4acTh
(34), mpu 5TOM HIDKHSS 9aCTh COJNECPKUT HAKIIOHHYIO (PMKCHPYIOITYIO TToBepXHOCTH (30B).

17. anens (1) mo myHKTy 15 nmm 16, oTHyaromiascs Tem, 4To JTMHA HAKIIOHHOHW (DUKCUPYIOIIEH moBepX-
Hocth (30a) HMxkHEH yacTu (32) Hapy>KHOUW BBITYKJIOCTH (28) Ooble, MPEAMOYTHTEIHHO TT0 MEHBIIIEH Mepe B
1,5 pa3a GosbInie, yeM HaKJIOHHAS QUKCUpyromas noBepxHocTh (30B) kel yactu (34) yrimyonenus (29).

18. ITanens (1) mo omHOMY M3 MyHKTOB 15-17, oTiMuaromiasicst Tem, 4Tto BepxHsas dacth (31, 33) npoxomut
Haj OOJIbIIEH BEpTUKATHLHONW CEKIMEN 10 CPaBHEHHIO C HIDKHEH JacThio (32, 34),

IIPH 3TOM MPEIIOYTUTENFHO BhICOTa BepxHel vacTu (31, 33), mo MeHsIel Mepe, B TP pas3a MPEBEIIIACT
BBICOTY HIDKHEH yacTh (32, 34).

19. IManens (1) mo myskty 18, oTMyaromasicss TeM, YTO YacTH NEPBOTO (PUKCHPYIOIIEro aneMeHTa (28) u
BTOPOTO 3j1eMeHTa (29) GUKCHPYIOLIETO JIEMEHTa, KOTOPhIe HAXOASTCS B KOHTAKTE B COCTMHEHHOM COCTOSIHUH
¢ cocenmnumu nanensiMu (1), mpencraBisior cobol HakiIoHHBIE (ukcupyromue nosepxuoctu (30, 30A, 30B)
(ukcupyromux 31eMeHToB (28, 29) w/wimu npu 3TOM B COCTUHCHHOM COCTOSHHH maHenei (1) BepxHHe yacTu
(31, 33) mepBoro ¢ukcupyromero sneMenta (28) u BToporo snemMenTa (29) GuKCHpyIONux 3JeMEHTOB pa3Hece-
HBI TI0 MEHBIIEH Mepe YaCTHIHO.

20. ITanens (1) mo mro60My U3 IyHKTOB 14-19, oTnyaromascs TeM, 9TO BHENTHSS CTOpoHa (9) HampaBJieH-
HOTO BBEpX s3bIUKa (7) COMEPIKUT BEPXHIOIO BHEUTHIOW YacTh (35) M HUXKHIOIO BHEIIHIO 9acThb (36), Mpu 3TOM
MepBBIA (PUKCHPYIOMIHNA d1eMeHT (28) pacroyiokeH Mexay BepxHei (35) m HkHe# (36) BHEITHUME YacCTsIMH,
TIPY 3TOM HIDKHSISI BHEIIHSS 9acTh (36) pacmonoxena OJmke K BHyTpeHHE#H cTopoHe (8) HalpaBJIEHHOTO BBEPX
A3bIuKa (4) 10 CpaBHEHUIO C BepXHeH BHeNIHeH YacThio (35).

21. Manens (1) no myskry 20, oTIHMYaromascs TEM, YTO BEPXHsS BHEUIHsSA 4acThb (35) mpeArnodYTuTeasHO
SBJISIETCS MO CYIIECTBY BEPTHKAIBHON M OINpEessieT BHENIHIOI BEPTHKAIBHYIO INIOCKOCTH (37), IPH 3TOM 110
MCHBIIIEH Mepe YacTh MEPBOTO (HUKCHUPYIOIIEro 3eMeHTa (28) BBICTYACT U3 BHEIIHEH BEPTHKAIBHOW IIIOCKOCTH
(37) no MeHsbIIIEH Mepe YaCTUYHO, IPEITOYTUTENEHO MAaKCUMAJIGHO HA 2 MM B TOPU30HTAJILHOM HAIPABICHHU.

22. TTanens (1) mo omHOMY M3 TMYHKTOB 14-21, oT/IMYaromiascsi TeM, 4TO BHENIHSS CTOpoHa (9) HampaBiieH-
HOTO BBEpX s3bIUKa (7) CONEPIKUT BEPXHIOI BHEUTHIO YacTh (35), KoTopas ompeenseT BHENTHIO BEPTUKAIIb-
HYIO TIOCKOCTH (37), TIpH 3TOM TIEPBBIH (GUKCUPYIOMIVA dJIeMEHT (28) COMEepKUT HAPYKHYIO BBITYKIOCTh (28),
TIPH 3TOM BHEIIHSS CTOPOHA HapYXKHOW BBIMYKIOCTH (28) cOAep HUT BEpXHIOK YacTh (31) M MPUMBIKAIONIYIO
HWOKHIOIO 9acTh (32), ipu 3TOM BepXHssA 4acTh (31) MOJHOCTBIO PaCIioNoXeHa Ha CTOPOHE YKa3aHHOW BHEITHEH
BEPTHKAIBHOH MIO0CKOCTH (37), 0OpaIeHHONH B CTOPOHY OT HampaBlIeHHOW BBEPX OOKOBOMW IMOBEPXHOCTH, W TIPH
9TOM HWKHSIS 4acTh (32) mepecekaeT BHEIIHIOI BEPTHKAIBHYIO TUIOCKOCTH (37).

23. Manens (1) no myHkTy 16 wim 17 n nyHKTY 22, OT/IMYAIOMAsics TeM, YTO Kak (UKCUpPYoLIas IIOBepX-
HOCTH HakJIOHHOW moBepxHocTH (30B) Hmknueilt actu (34) yrimyonenus (29), tak u BepxHsis gacts (31) momHo-
CTBIO PacIO0KEeHbI Ha CTOPOHE yKa3aHHOHM BHEIIHEH BepTHKaibHOU mtockocTu (37), oOpalieHHON OT Hampas-
JICHHOH BBEepX OOKOBOH IMOBEPXHOCTH.

24. Tlanens (1) mo ogHOMy 13 TmyHKTOB 20-21, oTyIMYaromascst TeM, YTO HIDKHSS BHEIIHASA 4acTh (36) sB-
JSIeTCS TI0 MEHBINEH Mepe YaCTHYHO, MPEANIOYTHTEIRHO, MPAKTHYECKH BEPTHKAIBHON, M MPH STOM HaKIOHHAS
¢dukcupyromas noBepxHocth (30A) HmxHe# dactu (32) ¥ BepTUKAIbHAS YacTh HIDKHEH BHemTHe# dactu (36)
obpasyer yroxu (B) or 100 no 175 rpamycos.

25. IManens (1) mo myHKTY 24, OTJIMUaroIasicss TeM, 4To yroi (o), 00pa3oBaHHBIN MEXAy BEPXHUMH KOH-
TaKTHBIMHU TTOBEPXHOCTSMH M HAaKJIOHHBIMH KOHTaKTHBIMH ITOBEPXHOCTSIMH, U yroi (3), 00pa3oBaHHBIA MEXTY
HWOKHEW BHENTHeH JacThio (36) M HaKIOHHOW (UKcHpyromeld moBepxHocThio (30A) min HUXKHEH JacThio (32),
oTIMYaroTCs B pezenax 20 rpagycoB W HPEATIOYTUTEIHHO SBISIOTCS OJHHAKOBBIMU.

26. [Tanens (1) mo moOoMy U3 MyHKTOB 14-25, oTiIMYaromiasics TeM, 4To camasi BHEITHsISI 4acTh (38) mepBo-
ro gukcupyromero 3meMeHTa (28) pacronoxkeHa Ha TOPU3OHTAIHLHOM YpOBHE, 00Jiee HU3KOM IO CPaBHEHHIO C
HaIpaBJICHHOW BBEpX KaHaBKOH (6).

27. Ianens (1) mo 060My U3 MPEALIECTBYIOIINX ITyHKTOB, OTIIMYAIOIIASICS TEM, YTO COJECPXKUT I10 MEHb-
IIei Mepe OJIHY TPEThIO COCTUHUTEIBHYIO YaCTh U IO MEHBIIEH Mepe OJJHY YETBEPTYIO COSTMHHUTEILHYIO YacTh,
pacrioyio)kKeHHbIe Ha JPYroi mape MPOTHBOIIOJIOKHBIX CTOPOH IaHenH (1), Mpu 3TOM TPEThsl COSAMHHUTENbHAS
YacTh yKa3aHHOM IMaHENN U 4eTBepTas COCAMHUTEIbHAS YacTh Apyroi naHenu (1) MpeamouTHTENFHO BEIITOJHE-
HBI C BO3MOKHOCTBIO COSTMHEHHS TIOCPEICTBOM HAKJIOHHOTO JIBIDKCHUS BHU3.

28. INanens (1) no myHKTY 27, OTINYAIOIIASCS TEM, YTO TPEThSI COSANHHUTEILHAS YaCTh COAEPIKHT:

HaTpaBJICHHBIH BOOK SI3BIYOK, MPOXOSIINI B HANPABICHNH, 0 CYIIECTBY MapaieIbHOM BEpXHEH CTOpo-
HE CEepIICBUHEI,

0 MEHBIIEH Mepe OJHY BTOPYIO HAIlPaBICHHYIO BHH3 OOKOBYIO ITOBEPXHOCTB, JISKAIIYIO HAa PAaCCTOSHIH
OT HAIPaBJIEHHOTO BOOK S3BIYKA, U

BTOPYIO HANPaBIICHHYIO BHHU3 KaHABKY, 0Opa30BaHHYIO MEXAY HAIpPaBICHHBIM BOOK S3BIYKOM W BTOPOH
HarpaBJeHHOI BHU3 OOKOBOH IMOBEPXHOCTHIO, U TIPH ATOM YETBEPTAasl COCTUHNUTEIIbHAS YaCcTh COJICPIKHUT:

TPEThIO KaHABKY, BHINOJHEHHYIO C BO3MOKHOCTBIO Pa3MEIEHHMs IO MEHbIIEH Mepe 4acTh HarpaBIeHHOTO
BOOK SI3bIYKa TPETHETO COCAMHUTENHEHOTO MPO(MIIS COCeIHEH MaHeH, IIPH 3TOM yKa3aHHas TPEThs KaHaBKa OIl-
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penenieHa BepxHel TyOoH M HIDKHEH TI'y0oif, IIpW 3TOM yKazaHHash HIDKHSS Iy0a oOecredeHa HalpaBlICHHBIM
BBEPX (HMKCHUPYIOUIMM 3JIEMEHTOM, IPH 3TOM TPEThsl COCIUHUTENbHAS YacTh M YETBEPTas COCAMHHUTENbHAs
4acTh BBHIMOJIHEHB! TaKUM 00pa3oM, YTO ABE TaKHWe MaHETH UMEIOT BO3MOXKHOCTH COCTUHEHHUS IPYT C OPYTOM
MOCPENICTBOM IOBOPOTHOTO IBMKCHHUS, TIPH ATOM B COCAMHEHHOM COCTOSHHH: TI0 MEHBIIIEH Mepe JacTh HaIlpaB-
JICHHOTO BOOK SI3bIYKA IEPBOM IMaHENM BCTABJICHA B TPETHIO KAHABKY COCETHEH BTOPOH MaHENH, U MPH 3TOM II0
MEHBIIICH Mepe YacTh HAIPaBICHHOTO BBEpX (PUKCHUPYIOIIETO >JIEMEHTa YKa3aHHOW BTOPOW MaHENH BCTaBJICHA
BO BTOPYIO HAaIPaBJICHHYIO BHU3 KaHABKY YKa3aHHOH IIEPBON TaHEIH.

29. Tlanens (1) mo mOOOMY M3 TPEAIIECTBYIONIMX IMYHKTOB, OTJIMYAIOMIAsICS TeM, 4To maHenb (1) mpen-
CTaBJIsIeT COOO0H JIEKOPATHUBHYIO MaHENb, CONEPKAIILYIO:

10 MEHbIIEH Mepe OJIMH CepLIeBUHHBIN CIIOH, U

110 MEHBIIEH Mepe OHY JIEKOPATHBHYIO BEPXHIOIO CEKLHUIO, MPSIMO MJIM KOCBEHHO NMPUKPEIUICHHYIO K yKa-
3aHHOMY CEp/LIEBUHHOMY CJIOI0, IPX 9TOM BEPXHSISI CEKLIUS OTPE/IeIsieT BEPXHIOI0 TOBEPXHOCTH ITaHEIH,

MHOXXECTBO OOKOBBIX TpaHEH, MO MEHbIIEH Mepe YacTHYHO OOpa3OBaHHBIX YKa3aHHBIM CEpALCBHHHBIM
ciioeM W/WiM OOKOBOHM BEepXHEW CEeKIMeH, IpUYeM 10 MEHbIIEeH Mepe JBE IMPOTHBOIOJIOKHBIE OOKOBBIE T'PaHH
CHAOKEHBI IIEPBOY COSTMHUTEIHHON YaCThIO U BTOPOH COSIMHUTEIHLHON YaCThIO COOTBETCTBEHHO.

30. ITokprITHE, B 9aCTHOCTH HAIIOJIHHOE MOKPBITHE, COACPIKAIIee MHOKECTBO COCTMHEHHBIX MEXIY CO00M
naHesel (1) cormacHo M000MY U3 IPEAIIECTBYIOMUX ITyHKTOB.

Wzobperenne Tenepb OyaeT MOSICHEHO HA OCHOBE HEOTPAHWYHBAIONINX MPHMEPOB BapHAHTOB OCYIIECTB-
JIeHHs1, KOTOPbIE IPOMJLTIOCTPUPOBAHEI Ha HIDKecHenyomux purypax. CooTBETCTBYIOIINE 3JIEMEHTH 0003HaYe-
HBI Ha (PUTYpax COOTBETCTBYIOIINMH CCBUIOYHBIME HOMepamu. Ha ¢urypax:

Ha ¢ur. 1 cxeMaTH4HO NOKa3aHbI BE COEIMHEHHBIE MEXAy COOOI MaHenn ¢ NepBOM M BTOPOH COETMHU-
TENILHBIMH YacTSIMH COTJIACHO HACTOSIIEMY H300pETeHNUIO;

Ha ¢ur. 2 cxeMaTH4HO MTOKa3aHa MepBasi COeIMHNUTEbHAS YacTh MaHEeJN COTIacHO HACTOsIIEMy H300peTe-
HUIO U ur. 1;

Ha ¢ur. 3 cxeMaTH4HO MMOKa3aHa BTOpask COCIUHUTEIbHAS YacTh aHENN COTIIacHO HACTOsIIEMy M300peTe-
HUIO U ¢wur. 1;

Ha ¢ur. 4 cXeMaTHIHO TOKa3aH BAPHAHT OCYIIECTBICHUS NIBYX COCTMHEHHBIX MEXIY COOOH maHemnel c
TIEPBOI U BTOPOH COENMHUTEIHHBIMH YaCTSIMH COTIIACHO HACTOSIIEMY N300pETEHUIO;

Ha Qur. 5 cxemMaTHYHO MOKa3aH MOAPOOHBIN BMA YacTH A BapHaHTa OCYIIECTBICHHS, OKa3aHHOW Ha
¢dur. 4; u

Ha ¢ur. 6 cxeMaTUIHO MMOKa3aH MMOAPOOHBIN BUJ YacT B BapuaHTa oCyIecTBIEeHsI, TOKa3aHHOU Ha dur. 4.

Ha ¢wur. 1 moka3ana nmanens ais nona (1), comepskarias MepBYO COSAMHUTEIBHYIO 9acTh (2) ¥ BTOPYIO CO-
eIMHUTENBHYIO 4acTb (3) B cOeqMHEHHOM cocTosiHMM. IlepBasi coenuHMTENbHAS 4acTh (2) CONEPKUT HAIpaB-
JICHHBIM BBEPX S3BIYOK (4), HaNpaBJICHHYIO BBEPX OOKOBYIO ITOBEPXHOCTH (5), JISKAIYIO HAa PACCTOSHUU OT Ha-
NPaBJICHHOTO BBEpPX S3bI4Ka (4), M HANpPaBICHHYIO BBEPX KaHaBKy (6), 00pa30BaHHYIO MEXAY HaIlpaBICHHBIM
BBEPX S3bIYKOM (4) M HanpaBJICHHOW BBEpX OOKOBOH MOBEPXHOCTHIO (5), IPH 5TOM HalpaBJICHHAs! BBEPX KaHaB-
Ka (6) mpucrocobieHa K HarpaBjIeHHOMY BHHU3 s3bIUKY (7) BTOpOI coeanHHTENBHOM yacTh (3) Apyrod maHemu
(1). Cropona HampaBIeHHOTO BBEPX s3bIUKa (4), oOpalleHHas K HanpaBlIeHHOW BBEPX OOKOBOMW MOBEPXHOCTH,
SIBIISIETCS BHYTPSHHEHW CTOPOHOH (8) HalpaBJICeHHOTO BBEPX s3bIUKa (4), a CTOPOHA HAIIPABJICHHOTO BBEPX S3bIU-
Ka (4), oOparieHHass B CTOPOHY OT HalpaBJICHHON BBEPX OOKOBOM MOBEpXHOCTH (5), SABISIETCS BHEIIHEH CTOPO-
HOM (9) HAanPaBJIEHHOTO BBEPX SA3bIUKA (4).

Btopas coeguauTenpHas 4acTh (3) COMEPKUT HANpaBICHHBIA BHU3 s36IY0K (7), HANPaBJIICHHYIO BHU3 00-
KOBYIO moBepxHocTh (10), Jexanrylo Ha paccTOSHMM OT HANpaBJICHHOTO BHU3 s3bI4Ka (7), M HaNpaBJICHHYIO
BHU3 KaHaBKy (11), oOpa3oBaHHYI0 MEXIy HalpaBiICHHBIM BHU3 S3BIYKOM (7) M HampaBieHHOH BHH3 OOKOBOM
noBepxHocThio (10). CTOpoHa HanpaBIeHHOTO BHU3 si3bI4Ka (7), oOpalleHHast K HalpaBJIeHHOH BHHM3 OOKOBOM
MIOBEPXHOCTH, SIBJISETCS BHyTpeHHEH cTopoHoi (12) HampaBieHHOTo BHM3 s3bIuKa (7), a CTOpOHA HaIlpaBJIeHHO-
ro BHU3 si3bluka (7), oOpalieHHas B CTOPOHY OT HalpaBJIEHHOW BHHM3 OOKkoBOi#l mosepxHoctH (10), siBisiercs
BHEIITHe# cTopoHoii (13) HanpaBieHHOTO BHU3 s3bI4Ka (7).

Buemnsist cropona (13) HanpaBineHHOT0 BHH3 sA3bI9Ka (7) M HaNpaBJIeHHAsT BBEpX O0KOBask MOBEPXHOCTH (5)
coJiep)KaT BEPXHIOI KOHTAaKTHYIO MOBEpPXHOCTH (14) Ha Bepxy maHenu (1), Mpu 3TOM BepXHHE KOHTAKTHBIE TIO-
BepxHOCTH (14) HaXOAATCS B KOHTAKTE M MPOXOIAT BEPTUKAIBHO. [IpiMbIKatomue K BEpXHAM KOHTAKTHBIM TI0O-
BepXHOCTIM (14) kKak HaIlpaBJICHHBIH BHU3 s3bIYOK (7), TaK W HaIllpaBJICHHAs BBEPX OOKOBAasi MOBEPXHOCTH (5)
coJiep)KaT HAKIOHHYIO KOHTaKTHYIO MTOBEPXHOCTH (15), mpruyeM HaKIIOHHBIE KOHTaKTHBIE TToBepxHOCTH (15) Ha-
XOJSTCA B KOHTAaKTe, TIPH 3TOM BEpXHHE KOHTAKTHBIE MOBEpXHOCTHU (14) ¢ 0qHOI CTOPOHBI, M HAKJIOHHBIE KOH-
TaKTHBIE MOBepXHOCTH (15) HampaBieHHOI BBepX OOKOBOW MOBepXHOCTH (5) W/min BHemHss cTtopoHa (13) Ha-
MIPABJICHHOTO BHU3 s3bIdka (7) ¢ Ipyrod CTOPOHBI MPEANIOYTHUTEIHFHO B3aUMHO COCTABIISIIOT yroJi (o), paBHBIN
okono 125 rpagycam. BepxHsisi KoHTakTHas MOBEpPXHOCTH (14) M HaKIOHHAs KOHTaKTHas MMOBEpXHOCTH (15) Ha-
NPaBJICHHOW BBEpX OOKOBOIl MOBEpXHOCTHU (5) B3aUMHO COCTABIISIFOT MEPBBIM Yroil, paBHBIH okoyio 125 rpany-
caM, a BEpXHss KOHTAaKTHasl MOBEPXHOCTh (14) M HakJIOHHAs KOHTaKTHas MOBEpXHOCTH (15) HampaBieHHOTO
BHU3 s3bIYKa (7) B3aMMHO COCTaBIISIIOT BTOPOI! yroJ1, paBHbIH okoso 125 rpagycam.

[TpumpIkaronyii K HAKJIOHHOM KOHTaKTHOW MoBepxHOCTH (15) HampaBieHHBII BHU3 S3BI90K (7) COIEPIKUT
BHEITHIOIO TIOBEPXHOCTH (16), a MpUMBIKAOMNN K HAKIOHHOW KOHTaKTHOW moBepxHOcTH (15) HampaBiieHHas
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BBEpX OOKOBasi MOBEPXHOCTH (5) COAECPIKUT BHYTPEHHIOI MOBEPXHOCTH (17), mpu sToM BHemHss (16) u BHYT-
pennsist (17) moBepXHOCTH MapalielbHbl M BEPTHKAIbHBL. Mexy BHEUIHElH MoBepXHOCThIO (16) M BHyTpeHHEH
noBepxHoOCcThIO (17) mmeercs mpocTpancTBo (18).

BepxHre KOHTaKTHBIE MOBEPXHOCTH (14) onmpenesitoT BHYTPEHHIO BEPTHKAIBHYIO TUIOCKOCTH (19), mpu
9TOM HaKJIOHHAs KOHTAKTHas MOBEPXHOCTH (15) HampaBieHHOTo BHU3 s3bIYKa (7) MPOXOIHUT 32 BHYTPEHHIOIO
BEPTHKAIBHYIO TUIOCKOCTH (19), mpudeM HakJIOHHAs KOHTAKTHAsi MOBEPXHOCTH (15) HampaBiieHHOH BBepX OOKO-
BOH MOBEPXHOCTH (5) JIEKUT BHYTPH MO CPAaBHEHUIO C BHYTPEHHEH BePTHKAIBHOH MIockocThio (19). Yacts (20)
HaIpaBJIEHHOTO BHM3 s3bIYKa (7) MPOXOMUT 3a Mpeaebl BHYTPEeHHEH BepTHKAIbHON mtockocth (19), mpu aToM
ykazaHHast 9acTb (20) uMeeT no cyniecTBy (GopMmy Tpalenuy Win KIMHOBHAHYIO (popMmy. HakioHHBIE KOHTAaKT-
Hble TIOBEpXHOCTH (15) pacrosioxkeHsl MOJHOCTHIO CHAPYXKH M IPUMBIKAIOT K BHYTPEHHEH BEpPTUKAJILHOI IU1OC-
koctH (19). Yacts (20) nMeeT yUIMHEHHYIO BEPTHKAIBHYIO YacTh 10 CPABHEHUIO C TOPU30HTAIBHON YacThIO.

Hwus (21) nanpaBieHHOTo BHH3 si3bI4Ka (7) KOHTAaKTHPYET C BEpXHEH cTOpOHOH (22) HampaBieHHOI BBepX
KaHaBKH (6) Ha KOHTaKTHOW MOBEPXHOCTH KaHABKH (23), IpH 3TOM Mexay nepBoii (2) u Bropoi (3) coenuHu-
TENBHBIMU YaCTSIMHU MMeeTCs 3a30p (24), IpOXOIIIINI OT HAKIIOHHBIX KOHTAKTHBIX MOBepxHOCTeH (15) 10 KOH-
TaKTHOHM TIOBEPXHOCTH KaHaBKH (23). JIomoTHUTEIHHO BEPXHSS MOBEPXHOCTH (25) HaMpaBISeHHOTO BBEPX S3bIUKA
(4) u BepXHsA IOBEPXHOCTH (26) HampaBieHHON BHU3 KaHaBKH (11) pasHECeHBI YT OT Apyra TaKuM o0pa3oM,
9TO MEXIY ABYMS MOBepXHOCTAMH (25, 26) nmeetcs 3a3zop (27).

Bremnsist cropoHa (9) HanmpaBIeHHOTO BBEPX s3bIYKa (4) COACPKUT NEPBBIA PUKCUPYIONTHI diIeMeHT (28)
B BHUJIC Hapy>KHOW BBIMYKJIOCTH, & HaINpaBJICHHAs BHU3 OoKoBas MoBEepXHOCTH (10) cHabkeHa BTOPHIM (UKCH-
pyromuM dieMeHToM (29) B Bue yriyOaeHus, py 3TOM MEpBBIi (28) U, M0 MeHbIIIeH Mepe, 9acTh BTOporo (29)
(PMKCHPYIOIIETO AJIEMEHTa HAXOAATCS B KOHTaKTe M 00pa3yloT MOBEPXHOCTh (pUKcHpyromero snemeHTa (30).

Ha ¢ur. 2 n 3 nokazaHsl nepBasi ¥ BTopas COSAMHUTENBHBIC YacTH 110 OTIEIbHOCTH. BHemHss cropoHa
Hapy»XHOW BBIITYKJIOCTH (28) COIEPIKUT BEPXHIOI0 YacTh (31) M MPUMBIKAIONIYI0 HIKHIOIO YacTh (32), mpu 3ToM
HIDKHSS 9acTh (32) collepKUT HaKIOHHYIO (pukcupyromyro moBepxHocTh (30a), a BepxHss 9acTb (31) conepxur
W30THYTYIO HANpPaBIIONIYIO MOBEpXHOCTH (32"). Yrmybnenue (29) colepXUT BEpXHIOW 4YacTh (33) U mpUMBI-
KAOIYI0 HWKHIOK 4acTh (34), MpH 3TOM HWKHSISI 9aCTh COAEPKHUT HAKIOHHYIO (PUKCHPYIONTYIO0 TTOBEPXHOCTH
(30B). Bepxusis gacts (31, 33) mpoxoauT Hax OOJbIICH BEpTHUKAIBHON CEKIMEH MO CPaBHEHWIO C HIDKHEH da-
cTeio (32, 34).

Yactu ieporo (28) 1 BToporo (29) GuUKCUpYIOIeTo dJIeMEHTa, KOTOPhIE HAXOAATCS B KOHTAKTE MPEICTaB-
NS0T coOoi HakoHHBIE (ukcupyromue noBepxHocTy (30, 30A, 30B) dbukcupyromux s1emMeHToB (28, 29) n
BepxHue dacty (31, 33) meproro (28) u Broporo (29) GpukcCHpyrOmuX 3JIEMEHTOB pa3HECEHbI TI0 MEHbBIIIEH Mepe
YaCTHYHO.

Bremnsis cropona (9) HampaBieHHOTO BBEpX s3bI4Ka (7) COAEPIKUT BEPXHIOIO BHEUIHIOW 4acTh (35) m
HIDKHIOIO BHEIIHIO 4acTh (36), IpH 5TOM NepBBIH (UKCHPYIOMUHA 37eMeHT (28) pacroioxKeH Mex1y BepXHeH
(35) n HwxkHel BHenHeH yacThlo (36). Hikuss BHemHAs yacTh (36) pacnosioxkeHa Omxe K BHYTpEeHHEH cTopo-
He (8) HampaBJIEHHOTO BBEPX sA3bI4Ka (4) IO CPAaBHEHHUIO C BEpXHEH BHEUTHEH yacThio (35).

Bepxwusis BHemHss yacThb (35) SBISETCS MO CYIIECTBY BEPTHUKAIBHON U ONPEEIISieT BHEIIHIOI BEPTUKAIIb-
HYIO TUTIOCKOCTH (37), IpH 3TOM TIepBBIA (PUKCUPYIOMIMIA d7eMeHT (28) BBHICTYNAeT W3 BHEIIHEH BEPTHUKAIBHON
miockocTH (37). HmwkHsas BHEMIHA 9acTh (36) ABISETCS MO CYIIECTBY BEPTUKAIBLHOM, M HAKJIOHHAS (DPUKCUPYIO-
mrast moBepxHocTh (30A) HibkHEH dacTu (32) U HUKHAA BHEMH 9acTh (36) oopasyrot yron () ot 100 mo 175
rpaaycoB. Yroa (o), 00pa3oBaHHBIN MEXy BEpXHHUMH KOHTAKTHBIMH ITOBEPXHOCTSMH M HAKIIOHHBIMH KOHTAKT-
HBIMH [TOBEPXHOCTSAMH, U yrou ([3), 00pa3oBaHHEIH MKy HIXKHEH BHEIIHeH YacTbio (36) M HAKJIIOHHOH (UKCH-
pyroiei moBepxHOcThIO (30A) wn HIDKHEH 9acThio (32) ABJISIOTCS MPUMEPHO OTMHAKOBBIMHU.

Camast BHenmH:S 4acTh (38) mepBoro ¢ukcupyromero 3ymeMenTa (28) pacrnosioxeHa Ha TOPU30HTATHEHOM
YpOBHE, KOTOPHIH HIDKE MO0 CPAaBHEHHUIO C HANPABJICHHON BBEPX KaHABKOM (6).

Ha ¢wur. 4 cxematnyHO 1MOKa3aH BapuaHT OCYIIECTBICHUS ABYX COCTUHEHHBIX MEXTy coOoi manenei (1) ¢
MIEPBOM M BTOPOW COEIMHUTEIHHBIMU YacCTSMH COTIJIACHO HacTosemy m3oOpereHuto. [lanenum (1) comepkar
MEPBYIO COEITUHUTEIBHYIO YacTh (2) U BTOPYIO COCTMHUTEIBbHYIO 4acTh (3) B cCOeMHEHHOM cocTosiHuM. [Toka-
3aHHBIM BapHaHT OCYIIECTBIICHUS COJIEPXHUT BCE DJIEMEHTHI, OKa3aHHbIC HAa QUr. 1, U JOMOJHHUTEIBHO COlep-
*UT yrayonenune (40), pacnoyioXeHHOE 0]l BEpXHEH KOHTAKTHOHM MOBEPXHOCTHIO (14a) BTOPOIl coequHUTEINb-
HoH vactu (3). Yrayonenue (40) conepXUT BEPXHIOIO HAKJIOHHYIO TOBEPXHOCTh M HW)KHIOIO HAKJIOHHYIO TO-
BEPXHOCTh. HIDKHSS HakJIOHHask MOBEPXHOCTh COBMEIIEHA C HAaKIIOHHOW KOHTaKTHOW ToBepxHOCThIO (15a) Ha-
MpaBJICHHOTO BHU3 si3bruka (7). Yrimyonenue (40) MOXKeET NEHCTBOBaTh KaK paclIMpPUTEIbHAS Kamepa, IMO3BO-
nsromas HaOyxaTh MaTepHally IMAHeNH, HallpuMep, IPW BO3ACHCTBHM TeIUla W/WJIHM BIard, W, KpoMe TOTO,
YMEHBIIAET IUIOIMAAbh KOHTAKTHON MOBEPXHOCTH B BEpXHEM IIBE MEXAY ABYMs HaHexsiMmu (1), 9To mo3BoiseT
Ooee 3aMETHO MPHUKIIAABIBATE 32)KMMHBIEC CIUIBI B BEPXHEM IIIBE MESKAY yKa3aHHBIMHU maHemsaMu (1) s ymyd-
IICHUS TUAPOU3OIIIHOHHBIX CBOICTB MAaHETHN KaK TaKOBOH.

Ha ¢wur. 5 cxemaTruHO MoKa3aH MOAPOOHBIN BUI YaCTH A BapHaHTa OCYIIECTBICHMSI, TOKa3aHHOW Ha QuT. 4,
BOKPYT' BEpXHHX KOHTaKTHBIX TIOBEPXHOCTEH JBYX COCIMHEHHBIX MeX1y coboil manenell. Ha ¢urype nokazans
JIBE TOYKH WMJIM 30HBI KOHTaKTa (41, 42), B KOTOPBIX CHJIa 3aleIUIeHNs] (W 32)KUMHas CHJla) B 3TOW KOHKPETHOM
00J1acTH COeAMHUTENBHBIX YacTeil (2, 3) BhIlIe, YeM B APYTUX YacTsX, TOKa3aHHBIX HAa 3THX QUTypax. DTH IBe
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TOYKM WJIM 30HBI HHTCHCUBHOTO KOHTakTa (41, 42) MpUBOIAT K 3HAYUTECIHHOMY YIYYIICHHIO BOJOHCIIPOHHIIAC-
MOCTH H, CJIE€JOBATEIbHO, K JJOMOJIHUTEILHOMY YIYUIICHAIO BOJOHETIPOHUIIAEMOT'0 COSANHEHUS] MKy yKa3aH-
HeiMH maHensMu (1). Ha ¢urype BumHO, 9TO BepXHHME KOHTaKTHbIC oOmact 14b m 14a He MONTHOCTBIO Mapai-
JISTbHBI, HO BEPXHsIsl KOHTAaKTHasl o0nacTh 14b cierka HaKJIOHEHA 10 OTHOIICHHIO K MPOTHUBOIIOIOXHOW BEPTH-
KaITbHOW BEpXHEW KOHTaKTHOW obOnacTu 14a W, B 4acTHOCTH, (HEMHOTO) OTXOJHMT OT BEPTHKAIBHOW BEpXHEH
KOHTAKTHOW 00JacTH 14a B HampaBlieHUH BHU3. JTO HE 00SM3aTENBHO 03HAYAET, YTO BEPXHHUE KOHTAKTHBIE 00-
nmactu 14a, 14b OyayT oTAENATHCS APYT OT Apyra B HANPABICHUHA BHU3, HO OOBIYHO MPUBOIUT K TOMY, 4TO KOH-
TaKT MEXy BEpXHUMH YaCTSIMH BEPXHUX KOHTAKTHBIX oOmacteil 14a, 14b Gosee WHTEHCHBEH, YeM KOHTAKT Me-
KTy HIDKHAMH 9acTsIMHM BEpXHHX KOHTaKTHBIX oOyactei 14a, 14b.

Bo3moxHO, uTo M3-3a uKkcupyromeil cuibl 001acTh Ha MM BOKPYT HAKIOHHOW KOHTaKTHOW TOBEPXHOCTH
15a HampaBJIeHHOTO BHM3 SI3bIUKA YIPYTO WM IIACTHYECKH Ae(POPMHUPYETCS BO BPEMsl 3aLCIUICHUS COCETHHUX
HAKJIOHHBIX KOHTaKTHBIX TOBEPXHOCTEH. JIOKabHO 00JIAaCTh HA HAKJIOHHON KOHTaKTHOH MOBEepXHOCTH 15b mim
BOKPYT HEE€ MOXKET TaK)Ke YIPYTro WM INIACTUYECKH Ae()OPMHUPOBATHCSL.

Ha ¢wur. 6 cxemaTnyHO 1OKa3aH MopOOHBIN B 4acTH B BapuaHTa OCyIeCTBIICHUS], TIOKa3aHHOU Ha (ur. 4,
BOKPYT GUKCHUPYIOMUX 3JeMEeHTOB (28, 29) MByX COeTUHEHHBIX MEXIY CO00i MmaHee.

Bepxuss BHemHASA 9acTh (35) SBISETCS MO CYIIECTBY BEPTHKAIBHON M ONpeNeNseT BHEIIHIOI BePTHKAIIb-
HYIO TUTOCKOCTH (37), IpH 3TOM TepBBIA (PUKCUPYIOMIWIA d7IeMeHT (28) BBICTYNAeT W3 BHEIIHEH BEPTHUKATBHON
miockocTH (37). Paccrosaue (39a) mexmy camoit BHemrHe# 4dacThio (38) mepBoro (UKCHPYIOIIETO 3JIEMEHTa
(28) u BHeMIHEW BEPTUKAIBLHOMN TIOCKOCTHIO (37) COCTaBISET O CYIIECTBY MOJIOBUHY paccTostHus (39b) Mexmy
caMO¥ BHEUTHEH 4acThI0 BTOPOTO (PUKCUPYIOUIETO 3eMeHTa (29) U BepTUKaIbHOU TuIocKoCcThio (37). Paccros-
HHe 39b npennoururensHo MeHbme 0,75 MM, a paccrosiHue 39a npennoururensHo MeHbme 0,375 mm. B Bapu-
aHTE OCYILECTBICHHS TOPU3OHTAIILHOE PACCTOSIHUE MEX1y BHEIIHEH BepTHUKAIbHON TUIOCKOCTHIO (37) U BepXxHe
KOHTaKTHOW OBEPXHOCTHIO paBHO paccTosiHuio D. Paccrosuue 39b moxer ObITh OKoJ10 B 0,4 pasza Oosnblie, yem
paccrosiaue D, a paccrostaue 39a Mosket ObITh 0KoJ10 B 0,2 pa3za Gosbie, yeM paccrosiHue D.

ITopsaxoBele HOMEpa, UCIOIb3yEMBIE B 3TOM JOKYMEHTE, Takue Kak "mepBelii”, "BTopoit", "Tpetuil" u T.1.,
HCTIONB3YIOTCS TOJNIBKO B LEJIX HIeHTH(HKanuu. [laHemn corimacHO M300pEeTeHHI0 TakKKe MOTYT Ha3bIBaTHCS
muTkamu. CepaneBuHa (CEpALIEBUHHBIN CIION) TaHENN TakKe MOXKET Ha3bIBaThCsI OCHOBOH (CIIOEM) M MOXKET
COCTOSITh U3 MHOXECTBA TMOJICIIOEB, KOTOPbIE MOTYT, HAIIPUMED, BKIIIOUATh apMUPYIOIIMHI CIIOM, TaKON Kak CJIOH
CTEeKJIOBOJIOKHA. COETMHUTENBHBIC YaCTH TaKXKe MOTYT Ha3BIBATHCS COSANHUTEIHHBIME MPOQIIIIMH HITH COCIH-
HstomuMu nipoduisaMu. [log "oTBETHBIMA" COSTUHUTEILHBIME MPOQPIIIMA MTOAPA3YMEBAETCS, YTO 3TH COCIU-
HHUTEJIbHBIC MPO(MIA MOTYT B3aUMOCHCTBOBATh APYT C ApyroM. OIHAKO JJIS 3TOTO OTBETHBIE COSAMHUTEIFHBIE
npoduIu He 005A3aTENBFHO NOJDKHEI UMETh OTBETHBIC GopMEl. 1oz pukcanueli B "BepTUKaIbHOM HampaBJicHUH"
MoJipa3yMeBaeTcs (pUKCalKs B HAIPABJICHUH, IEPIICHANKYIIIPHOM TUTocKocTH naHenu. [lox ¢ukcarueii B "ropu-
30HTAJIFHOM HaNpaBJICHUU'" MOJApa3yMeBacTCs (PUKCANUs B HAMPABICHHUH, MECPICHANKYIIPHOM COOTBETCTBYIO-
MM COEIMHEHHBIM T'PaHsIM JIBYX IaHeJIeH U MapayieIbHOM WM COBIAJAIOIINM C INIOCKOCTBIO, OTIPeIeieMOr
naHessiMu. B KOHTEKCTEe NaHHOTO JAOKYMEHTa BBIPAKEHHS "BCIIEHEHHBIH KOMITO3UT" U "BCIIEHEHHBIN IMJIACTHY-
HBII Matepuan" (WM "HEHOIUTACTHYHBIA Marepuan") SBISIOTCS B3aMMO3aMEHSIEMBIMH, IIPU 3TOM (aKTHUECKH
BCIICHEHHBIH KOMIIO3HT MPEACTABISAET COO0I BCICHEHHYIO CMECh, BKIIFOUAIONIYIO 110 MEHBIIEH Mepe OIUH (Tep-
MO)IUTIaCTHYHBIA MaTepHall U XOTsI ObI OJMH HAIIOJHUTENb (HEMOJUMEPHBIN MaTepualn).

Brrreonicannbie uaen M300peTeHHs MPOMLTIOCTPHPOBAHBI HECKOJIBKUMH HILTIOCTPATHBHBIME BapHaHTa-
MH OCYIIECTBICHUS. BO3MOXXHO, U4TO OTAENBHBIE WACH M300pETEHUS MOTYT OBITH IPUMEHEHB! 0e3 MPUMEHEHUS
TIPY 3TOM JIPYTHX JeTajJei OmUcaHHOTOo mpuMepa. Her HeoOX0aMMOCTH MOAPOOHO OCTAHABIMBATHCS HA TIPHMeE-
pax BCEX MBICIIMMBIX KOMOWHAIMIA BBINICOMUCAHHBIX HJCH M300pETECHUS, MOCKOJIBKY CICIHUATUCTY B JaHHOM
00J1acTH TEXHUKH OYAET MOHSATHO, YTO MHOTOYHMCIICHHBIE MIEH M300pETEeHHsI MOTYT OBITH (TOBTOPHO) 00BEaN-
HCHBI JUTS TOJYYCHUST KOHKPETHOTO ITPUMCHCHUSL.

I'maron "comepatp" M €ro CpspKEHHUS, HCIONb3YeMbIe B 9TOH MaTEHTHOH MyOJIMKaliK, MOHUMAIOTCS KaK
O3HAvaIOIIKE HE TOJBKO "coAepkaTh'", HO TaKKe MOHMUMAIOTCS Kak O3Hauarommue ¢gpassl "BMemars”, "mo cyrie-
CTBY COCTOATH H3", "00pa30BaHHEII ¢ TOMOIIBIO" U MX CIPSKCHUSL.

DOOPMYVYIJIA N30BPETEHUA

1. ITanens (1), B YaCTHOCTH MaHENb IS TI0J1a, COAepIKamas:

a) 10 MEHbIIEH Mepe OJHY NEPBYIO COEAUHUTENbHYIO 4acTh (2) U, IO MEHbLIEH Mepe OJHY BTOPYIO COEeIU-
HUTEJIFHYIO 4acTh (3), pacroio)KeHHbIe Ha MPOTHBOIOJIOKHBIX CTOpoHaX maHenw (1), mpu 3TOM nepBasi coeau-
HUTEJIbHAs YacTh (2) yKa3aHHOW NMaHEeIH U BTOpas COeAMHHUTENbHas JacTh (3) npyroii nmanenu (1) BHIOIHEHHI C
BO3MOJ)KHOCTBIO COETMHEHUSI TOCPEACTBOM JIBIKCHHUS BHU3;

b) npu 3TOM mIepBas coeMHNUTENbHAS YacTh (2) COAEPKUT HAIIPaBICHHBIH BBEPX S3BIYOK (4), 110 MEHBIIEH
Mepe OJHY HalpaBiICHHYIO BBEpX OOKOBYIO MOBEPXHOCTH (5), JeXkallylo Ha pacCTOSHUHM OT HAlpaBIEHHOTO
BBEpX s3bIUKa (4), ¥ HAIIPABJIICHHYIO BBEPX KaHABKY (6), 00pa3oBaHHYI0 MEXIy HANpPaBIEHHBIM BBEPX SI3BIYKOM
(4) v HanpaBNIeHHOW BBEpX OOKOBOW IMOBEPXHOCTHIO (5), MPU 3TOM HampaBleHHAs BBEpPX KaHaBKa (6) BBIOJIHEHA
C BO3MOKHOCTBIO TIPHEMa, TI0 MEHbBIIIEH Mepe JacTH HaIPaBJICHHOTO BHH3 s3bIYKa (7) BTOPOH COETMHUTEITHHON
gacTH (3) apyroit manenu (1), mpu 3TOM CTOpOHA HANPABIIEHHOTO BBEPX s3bIUKa (4), oOpaleHHas K HalmpaBicH-
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HOM BBEpX OOKOBOW IOBEPXHOCTH, SIBJISICTCS BHYTpPEHHEH CTOPOHOH (8) HampaBlICHHOTO BBEpX sI3bIuKka (4), a
CTOpOHA HaIPaBJIICHHOTO BBEpPX s3bIUKa (4), oOpalieHHasi OT HalpaBIEHHOW BBepX OOKOBOW mMOBepxHOCTH (5),
SIBIISIETCSI BHEITHEHW CTOpOHOM (9) HampaBIeHHOTO BBEPX sI3bIUKa (4);

C) TIpU 3TOM BTOpasl COSAMHUTEIbHAS YacTh (3) CONEPKUT HAMpaBICHHBIH BHU3 S3bIMOK (7), 0 MEHbBIIEH
Mepe OJHY HalpaBJIeHHYIO BHU3 O0OKOBYIO ToBepxHOCTH (10), mekantyro Ha pacCTOSHAN OT HAIPaBJICHHOTO BHU3
si3pruka (7), U HampaBleHHYI0 BHU3 kKaHaBKy (11), 0Opa3oBaHHYIO MEXTy HalpaBIEHHBIM BHH3 SI3bIYKOM (7) H
HampaBJIEHHOW BHU3 OOKOBOW moBepXxHOCTHIO (10), mpu 3TOM HampaBlieHHas BHU3 KaHaBka (11) BwImosHEHa ¢
BO3MOKHOCTBIO IIpHEMa, [0 MEHBINEH Mepe YacTH HAIpPaBICHHOTO BBEPX s3bIYKa (4) MEpBO COCOMHUTENEHON
yacTtH (2) apyroii naHenu (1), Mpu 3TOM CTOPOHA HANpPaBICHHOTO BHU3 si3bIuKa (7), oOpalieHHas K HalpaBJIcH-
HOHM BHM3 00KO0BOi1 moBepxHOCTH (10), siBIsieTcst BHyTpeHHEH cTopoHoii (12) HarpaBieHHOTro BHU3 s3bI4Ka (7), a
CTOpOHA HalpaBJIEHHOTO BHU3 si3bluKa (7), oOpalleHHass OT HampaBICHHOW BHHM3 OokoBoi mosepxHoctH (10),
ABJISIETCS BHENTHEH cTopoHoit (13) HanpaBiieHHOTO BHU3 si3bI4Ka (7);

d) mpu sTOM Kak BHemHssA cropoHa (13) HanpaBieHHOrO BHU3 si3bI4Ka (7), TaK M HaNpaBlieHHas BBEpX 0O-
KOBasl TIOBEPXHOCTH (5) copepkaT BEPXHIOIO KOHTAKTHYIO HMOBEpXHOCTH (14) BOJM3M WM MO HANpaBICHHIO K
BepxHel cropoHe manenu (1), (i) mpu 3Tom 00e W3 KOHTAKTHBIX TOBEPXHOCTEH (14) MOIHOCTHIO MPOXOJISAT BEP-
TUKILHO, WM (i1) TIPH 3TOM BEPXHSIsI KOHTAKTHAS MOBEPXHOCTH (14) HanpaBIeHHOTO BHU3 s3bIYKa (7) IPOXOANT
BEPTUKAIBHO, U MPU dTOM BEPXHsS KOHTAKTHAS TIOBEPXHOCTH (14) HampaBlieHHOW BBEPX OOKOBOM MOBEPXHOCTH
(5) HakOHEHA BHH3 B HAIIPABJICHUU OT HAMPAaBICHHOTO BBEPX s3bIUKa (4), ¥ IPH 3TOM BEPXHSSI KOHTAKTHASI TI0-
BepXHOCTH (14) BHemmHel cTtopoHs! (13) HanpaBiIeHHOTO BHU3 s3bIYKa (7) yKa3aHHOW IMaHENH BHITIONHEHA C BO3-
MO>KHOCTBIO 3aIleTICHHUS C BEpXHEH KOHTAKTHOH MOBEPXHOCTHIO (14) HampaBieHHOH BBepX OOKOBOH MOBEPXHO-
ctu (5) cocenHeil maHenu B COEAMHEHHOM COCTOSTHHM IaHese (1), mpu 3TOM BEepXHHE KOHTaKTHBIC ITOBEPXHO-
ctu (14) npeacTaBisIoT co00# BEpXHUE MOBEPXHOCTH, C KOTOPHIMU naHeiH (1) HaxoasTcst B KOHTAKTE;

€) IIpU 3TOM HI)KE, BEPXHHE KOHTAKTHBIE NMOBEPXHOCTH (14) Kak HaIllpaBIEHHOTO BHU3 si3bIUKa (7), Tak U
HarpaBJeHHOI BBEpX OOKOBOW MOBEPXHOCTH (5) COLEpXkAaT HAKIOHHYIO KOHTAKTHYIO MOBEpPXHOCTH (15), mpm
9TOM HaKJIOHHasi KOHTaKTHasl MOBEPXHOCTH (15) HampaBieHHOTo BHM3 sI3bI4Ka (7) yKa3aHHOH MaHENN BBIOJIHE-
Ha ¢ BO3MOYKHOCTBIO 3alleTlJICHHsI ¢ HAKIIOHHOH KOHTaKTHOHM MOBEpXHOCTRIO (15) HampaBiIeHHOH BBepX OOKOBOM
MOBEPXHOCTH (5) coceHel MaHean B COeTMHEHHOM COCTOSTHUM yKa3aHHBIX MaHenei (1), mpu 3ToM Kaxnaas Bep-
THKaJIbHAS 9acTh BEpXHEH KOHTAKTHOH MoBepxHOCTH (14) W Kakjas MpUMBIKAIOIIAas HAKIOHHAS MOBEPXHOCTH
(15) B3aMMHO COCTaBISIIOT OAWH U TOT *ke yroi (o) ot 100 no 175°, mpu aToM ykazaHHasi BEpTHKaIbHAsK BEPXHSA
KOHTAaKTHas TOBEPXHOCTh HAIIPABIICHHON BBEPX OOKOBOH MOBEPXHOCTH (5) MPUMBIKAET K YKa3aHHOW HAKIIOHHON
KOHTAKTHOW MOBEPXHOCTH HANIPABJICHHOW BBEpX OOKOBOM MOBEPXHOCTH (5);

f) mpu 5TOM PUMBIKAIONTUH K HAKIIOHHON KOHTAKTHOW MOBepXHOCTH (15) HanpaBiIeHHbBIN BHU3 390K (7)
COJICP’KUT BHEITHIOI TIOBEPXHOCTH (16), pacroyiokeHHYI0 HUXE HAKJIOHHOW KOHTAKTHOW moBepxHocTH (15)
HaIpaBJIeHHOTO BHM3 53b4Ka (7), M IPU ATOM NPHUMBIKAIOIIAs K HAKIIOHHOW KOHTaKTHOM moBepxHocTH (15) Ha-
IpaBJICHHAs! BBEPX OOKOBasi MOBEPXHOCTH (5) CONEP)KUT BHYTPEHHIOIO MOBEPXHOCTH (17), pactonoKeHHYyI0 HHU-
)K€ HAaKJIOHHOW KOHTaKkTHOHM mnoBepxHocTH (15) HampaBineHHOW BBepx OOKOBOW moBepxHOcTH (5), mpH 3TOM
BHeuIHs1s (16) u BHyTpeHHAs (17) MOBEPXHOCTH MPOXOIAT O CYHIECTBY NapalIeIbHO U TPOXOJIAT, TI0 MEHBILCH
Mepe YacTHYHO B BEPTHKAJIBHOM HallpaBJICHHUH;

g) TIpH TOM B COCIMHEHHOM COCTOSIHMHM COCETHHX TaHeleld mMeercs mpocTpaHcTBO (18) mexmy, mo
MEHBIIIeH Mepe JacThio BHemHeH moBepxHocTH (16) manenw (1) U, Mo MEHBIIEH Mepe YacThi0 BHYTPEHHEH TTO-
BepxHOCTH (17) cocemneit manemnu (1),

TIPH 3TOM B COCTMHEHHOM COCTOSIHMH COCEIHUX TaHelNiel BepXHUe KOHTaKTHBIC moBepxHocTH (14) onpene-
JISTIOT BHYTPEHHIOIO BEPTHKAIBHYIO MJIOCKOCTE (19), Mpu 3TOM HaKJIOHHBIE KOHTAKTHBIE MToBepxHOCTH (15a, 15b)
PacToNIOKEHBI Ha CTOPOHE BHYTPEHHEH BEPTHUKAIBHOU MIockocTH (19), oOpalieHHOH OT HampaBJISHHOTO BBEPX
A3b1uka (4).

2. ITanens (1) mo m.1, oTiMyaromasics TeM, 4YTo BEpTHKAIbHAS BEpXHSS KOHTaKTHasl TOBepXHOCTH (14) Ha-
MPaBJICHHOTO BHM3 s3bI4Ka (7) M HAaKJIOHHAS BEPXHssI KOHTaKTHas MOBEpXHOCTH (14) HampaBieHHOI BBepx 0o-
KOBOH TIOBEPXHOCTH (5) B3aUMHO COCTaBISIIOT yrod oT 0 1o 2°, mpeamoururensHo oT 0 10 1°, 6osee nmpearnovTn-
TenpHo oT 0 10 0,5°.

3. IManens (1) mo m.1 wim 2, OTAMYAIOIIASACS TEM, YTO B COCTUHEHHOM COCTOSHHUH COCEIHHX MaHENCH,
BEpXHHE KOHTaKTHBIE MOBEpXHOCTH (14) onpenenstioT BHYTPEHHIOI BEPTHKAIBHYIO TUIOCKOCTH (19), mpu aToM
HAKJIOHHBIC KOHTaKTHBIC MoBepXHOCTH (152, 15b) pacmonoxeHsl Ha OTHOM U TOW e CTOPOHE BHYTPEHHEH Bep-
TUKaIIbHOM TutockocTH (19), oOpaleHHoit B CTOPOHY OT HAIPaBJICHHOTO BBEPX SI3bIYKa (4).

4. Tanens (1) Mo oMHOMY W3 TIPEIISCTBYIONINX IMYHKTOB, OTIMYAIONIASNCS TEM, YTO B COSAMHEHHOM CO-
CTOSIHMH COCEITHUX TMaHeJeH, BEpXHUE KOHTAKTHBIC TOBEpXHOCTH (14) onpenenstoT BHYTPEHHIOI BEPTUKAIBLHYIO
IocKocTh (19), mpu 3TOM HaKIIOHHAS KOHTaKTHAs MOBEPXHOCTH (15a) HampaBiIeHHOTO BHU3 s3bIYKa (7) IPOX0-
JIUT MAaKCUMAaJIbHO Ha 1 MM, IpeINOYTHTENFHO MakcuMansHO Ha 0,5 MM, OoJiee MPeIIOYTHTEIEHO MAaKCUMAIIBHO
Ha 0,2 MM, B TOPU30HTAIILHOM HAITPABJICHUHN TI0 OTHOIICHHIO K BHYTPEHHEH BEepTUKAIBLHOM MIOCKOCTH (19).

5. Mlanens (1) Mo oxHOMY M3 IPENIICCTBYIONIMX ITyHKTOB, OTJIMYAIOUIASCS TEM, YTO JUIMHA HAKJIOHHOM
KOHTaKTHOW noBepxHOcTH (15), HarnpaBiIeHHOI BBepX OOKOBOH MOBEPXHOCTH (5), IPEBHIMIAET JUIMHY HaKJIOHHOH
KOHTaKTHOW moBepxHocTH (15) HampaBneHHOro BHU3 si3bI4Ka (7), IPH 3TOM NPEIIOYTHTENBHO JUINHA HAaKIJIOH-
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HOW KOHTaKTHOU moBepxHOCTH (15), HampaBIeHHOW BBEpX OOKOBOI MOBEPXHOCTH (5) MO MCHBIICH Mepe B JBa
paza IpeBbIIAeT AIMHY HAaKJIOHHON KOHTAaKTHOU NMoBepXHOCTH (15) HanpaBieHHOro BHU3 sI3bI4Ka (7).

6. ITanens (1) MO OMHOMY W3 MPEAMIECTBYIOMNUX MyHKTOB, OTJIMYAIOMIASICS TEM, YTO B COCTUHEHHOM CO-
CTOSIHUH COCETHUX MaHeJel BepXHHUEe KOHTAKTHBIE TIOBEPXHOCTH (14) ompenensioT BHYTPEHHIOI BEPTUKAIBHYIO
miockocTh (19), mpu 3ToM gacTh (20) HampaBIeHHOTO BHU3 sA3bI4Ka (7), BKIIOYAs €r0 HAKIOHHYIO KOHTaKTHYIO
MoBepxHOCTh (15a), MPOXOaUT 3a MpeAessl BHYTPEHHEH BepTHKaNbHOH Tiockoctd (19), mpu aTom wacts (20)
MMeeT TI0 CYIIECTBY (HopMy Tpaleliy WK KIHHOBHIHYIO (POpMY, TIPH 3TOM, TIPEATIOUYTHTEIHHO,

BbicoTa YacTh (20) mpeBbIIacT MUPUHY YKa3aHHOW YaCTH, MPH 3TOM, MPEANOYTHTEIHLHO, MaKCHMAaTbHAS
BbIcoTa yacTH (20), mo MeHblIel Mepe, B TPH pasa MpeBbIIaeT MAKCUMAaIbHYIO MMpUHY Yacty (20), ¥ 1pu 3ToM,
HPEANOYTUTEIBHO,

muprHa npoctpancTia (18) paBHa MM npeBbIIacT MUpUHY YacTH (20) HanmpaBiIeHHOTo BHU3 s3bI4Ka (20).

7. IManens (1) mo oxHOMY W3 MPEUIECTBYIOMINX ITyHKTOB, OTJIMYAIONIAsICS TEM, YTO B COEANHEHHOM CO-
CTOSIHUH COCEIHUX IaHeNeH BepXHHE KOHTaKTHBIC IOBEpXHOCTH (14) onpenessioT BHYTPEHHIOI BEPTHKAIBHYIO
wiockocTh (19), mpu 3TOM HaKJIOHHBIE KOHTAKTHBIE MOBEpXHOCTH (15) MPUMBIKAIOT K BHYTPEHHEH BEPTUKAIIb-
HOW mmockocty (19).

8. IManens (1) mo r0O0My M3 MPEAIISCTBYIONINX MyHKTOB, OTIWYAIONIASCS TEM, YTO B COCIUHEHHOM CO-
CTOSIHMH COCEHUX TaHenel, Hu3 (21) HampaBiIeHHOTO BHH3 sA3bIUKa (7) KOHTAKTHPYET ¢ BEpXHEH CTOpOHOM (22)
HaIpaBJICHHOW BBEPX KaHABKHU (6) HAa KOHTAKTHON MOBEPXHOCTH KaHABKH (23), ¥ TIpX 3TOM MEXIy MepBoit (2) u
BTOpOH (3) COEMMHUTENBHBIMU YaCTSIMH UMeeTCsI 3a30p (24), MPOXOASIIAN OT HAKJIOHHBIX KOHTAKTHBIX TTOBEPX-
HocTtel (15) 10 KOHTAaKTHOH MOBEPXHOCTH KaHABKH (23).

9. ITanens (1) mo 1r000My M3 MPENIICCTBYIONIUX ITyHKTOB, OTJIHYAIONMIAsCs TEM, YTO B COCANHEHHOM CO-
CTOSIHUH COCEAHUX NaHesel, Hu3 (21) HanpaBiIeHHOTO BHU3 s3bIUKa (7) KOHTAKTUPYET C BEpXHEH CTOpOHOH (22)
HaIpaBJeHHOI BBepX KaHaBKH (6) HA MPEANIOYTUTEIHHO 110 CYIIECTBY TOPHU30HTAIbHON KOHTAaKTHOHW ITOBEPXHO-
CTH KaHaBKH (23), u mpH 3TOM Mexay nepBoid (2) u BTopoii (3) coeNUHUTENIbHBIMU YaCTSIMU UMEIOTCS 3a30Pbl
(24) Ha obenx CTOpOHAX KOHTAKTHOM MOBEPXHOCTH KaHABKH (23).

10. TTarens (1) mo moOoMy W3 MPEAIISCTBYIONIMX MYHKTOB, OTIMYAIONIASCS TEM, YTO BEPXHSS TMOBEPX-
HOCTB (25) HaIpaBJICHHOTO BBEPX s3bIUKa (4) M BEpXHSSA MOBEPXHOCTD (26) HanpaBieHHOH BHU3 kKaHaBKH (11) B
COEIITHEHHOM COCTOSIHHH 10 MEHBIIIEH Mepe YaCTUYHO Pa3HECEHBI APYT OT APYyra TaKUM 0Opa3oM, 4TO MEXIY
NIBYMSI TIOBEPXHOCTSIMHU (25, 26) umeetcs 3a3o0p (27).

11. MManens (1) Mo MOO0MY U3 MPEAMIECTBYIOMIMX MyHKTOB, OTIMYAIOIIASICS TEM, YTO BEPXHSS KOHTAKTHAS
nmoBepxHOCTH (14) 1 HaKIIOHHAsA KOHTAKTHAs MOBEPXHOCTH (15) HampaBieHHOH BBepX OOKOBOM MOBEPXHOCTH (5),
B3aUMHO 00pa3yIOT MEPBBIN yrojl, a BEpXHss KOHTAKTHAs MOBEPXHOCTH (14) M HaKJIOHHAsh KOHTAKTHas ITOBEPX-
HOCTb (15) HanpaBJIeHHOTO BHU3 s3bIUKa (7) B3aMMHO 00pa3yloT BTOPOW YToJI, IIPH 3TOM IIEPBBIA M BTOPOI YIIIbI
HaXOATCS B Mpeesiax pa3HuIlsl B 20°.

12. TTanens (1) mo moOOMy K3 MPEANIECTBYIOIIUX ITYHKTOB, OTJIMYAIOMIASCS TEM, YTO BHEIIHSS CTOPOHA
HaIrpaBJIeHHOTO BHU3 s3bl4Ka (7) CONCPIKUT MEXKAYy BEpXHEH KOHTAKTHOM MOBEPXHOCTHIO (14) M HaKIOHHOH
KOHTaKTHOW TOBepXHOCTHIO (15a) HampaBineHHOTO BHH3 s3bIUKa (7) 1O MEHBLIEH Mepe OJHO YIiIyOJeHue, NpH
9TOM B COEIIMHEHHOM COCTOSIHMM COCEIHHX ITaHelled yKa3aHHOE YIiIyOJIeHHE MPEeNNOYTHUTEIBHO PaclooKeHO
Ha PacCTOSIHUH OT BEpXHEH KOHTAKTHOM moBepxHOCTH (14) HampaBiIeHHOH BBEpX OOKOBOM MOBEPXHOCTH (5).

13. TTanens (1) mo moOOMy W3 MPEAMIECTBYIONMIUX MyHKTOB, OTIMYAIOIIASCS TEM, YTO BHEIIHSS CTOPOHA
(9) HampaBJIEHHOTO BBEPX SI3bIUKA (4) COMEPKUT NEPBBIN (PUKCUPYIOMIHIA 37IeMeHT (28), U IIpH 3TOM HaIpaBJICH-
Has BHU3 OoKoBas moBepxHOCTh (10) obecniedeHa BTOPHIM (GUKCHUPYIONUM dJIeMEHTOM (29), IpU 3TOM B COEH-
HEHHOM COCTOSIHUM COCeIHWX manelel (1) mo MeHsIneil Mepe 4acTh mepBoro (28) u 1mo MeHbIIeH Mepe JacTh
BTOPOTO (29) GUKCHUPYIOMIETO IEMEHTa HAaXOAATCS B KOHTaKTe, 00pa3yst GUKCHPYIONIYIO MOBEpXHOCTH (30) st
BEPTHKAJIBHON (prKcanuy nanesnei (1) mo oTHOIEHMIO IPYT K APYTY,

IIPU 3TOM, MPEIIIOYTHTENILHO, TIEPBBIH QUKCUpPYIONHA 5eMeHT (28) mpeacTaBisieT co00i HapyKHYIO BbI-
MyKJI0CTh (28), IPH 3TOM BHEWIHSS CTOPOHA Hapy>KHOM BBITYKIOCTH (28), MpeANOYTHTEIBHO, CONEPKUT BEPX-
HIOIO 9acTh (31) M MPUMBIKAIOIIYIO HIDKHIOIO YacTb (32), IpH 3TOM HIXKHsA 4acTh (32) COAEPKUT HAKIOHHYIO
¢uxcupyromryto nmoBepxHocth (30a), a BepxHss 4acTh (31) COAEPKUT HPENIOUYTUTENEHO H30THYTYIO HaIpas-
JISTFOLTYIO TIOBEPXHOCTH (32').

14. MTanens (1) Mo MOOOMY U3 MPEAMECTBYIOMMX MyHKTOB, OTIIMYAIOIASICS TEM, YTO YPOBEHb HAKIOHHBIX
KOHTAKTHBIX TIOBepXxHOCTeH (15A, 15B) HampaBieHHOTO BHU3 s3bI4Ka (7) M HaNpaBlIEeHHOW BBEpX OOKOBOH TO-
BEPXHOCTH (5) HaXOIUTCS BBIIIIE YPOBHS CAMOW BHICOKOM TOYKH HAITPABJICHHOTO BBEPX S3bIUKa (4).

15. TTarens (1) mo r000My U3 TIPEIIIECTBYIONINX TYHKTOB, OTIUYAIOIIASACS TEM, YTO COIACPKHUT, TI0 MEHb-
el Mepe OAHY TPETHIO COSAMHUTENBHYIO YacTh M, IO MEHBIIICH Mepe OJTHY YEeTBEPTYIO COCTUHUTENBHYIO YacTh,
pacrioyio)kKeHHbIe Ha JPYrod mape MPOTHBOIIOJIOKHBIX CTOPOH IaHenH (1), Mpu 3TOM TPeThsl COSANHHUTENbHAS
YacTh yKa3aHHOM MaHeNN U YeTBepTas COCAMHUTEIbHA YacTh Apyroi maHenu (1) MpeamouTHTENFHO BEIITOHE-
HBI C BO3MOKHOCTBIO COSTMHEHHS TIOCPEICTBOM HAKJIOHHOTO JIBIDKCHUS BHU3.

16. Ianens (1) no .15, ommyaromasics TeM, 4YT0 TPEThS COSANHHUTENBHAS YaCTh COIEPKHUT:

HarpaBJIeHHBII BOOK SI3BIYOK, IPOXOISIINI B HAIIPABICHHUH, MO CYIIECTBY HapauIeIbHOM BEepXHEH cTOpO-
HE CCpALCBUHBI,

II0 MEHBIIEH Mepe, OJHY BTOPYIO HAIIPaBIEHHYIO BHU3 OOKOBYIO TIOBEPXHOCTb, JICKAITYIO Ha PACCTOSHUH
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OT HAINpPaBJICHHOTO BOOK SA3bIYKA, U

BTOPYIO HANpPaBICHHYIO BHHU3 KaHABKY, OOPa30BaHHYIO MEKAY HAIPABICHHBIM BOOK S3BIYKOM W BTOPOWM
HaIpaBJIEHHOW BHU3 OOKOBOM MOBEPXHOCTHIO, U

IIPH ATOM YETBEPTAst COSAUHNUTENBHAS YaCTh COICPKUT:

TPETHIO0 KAHABKY, BHITIOJIHEHHYIO ¢ BO3MOKHOCTBIO Pa3MEIICHHUS 110 MEHBIIEH Mepe YacTH HAIIPaBICHHOTO
BOOK SI3BIYKA TPETHETO COCAMHUTEIHHOTO IPOQIIS COCeIHEN MaHe , IPH 3TOM yKa3aHHAs TPEThs KaHaBKa OII-
peneneHa BepxHe# ry0oil m HrKHE# ry0o#, Mpu 3TOM yKa3aHHas HIDKHSAA T'y0a oOecriedeHa HamnpaBlIeHHBIM
BBEPX (PUKCHPYIOUTUM JIEMEHTOM,

IIPH 3TOM TPEThS COCTUHUTEIIbHAS YaCTh U YeTBEPTask COCAMHUTEIIFHAS YacTh BBITOJHEHBI TAKUM 00pa3oM,
YTO JIBC TAKUE IMAHEI UMCIOT BO3MOKHOCTh COSIUHCHHS JPYT C IPYTOM TMOCPEACTBOM ITOBOPOTHOTO JABIIKCHHUS,
IPY 3TOM B COCJAWHCHHOM COCTOSHHH: MO MEHBIICH Mepe 4acTh HANPaBJICHHOTO BOOK sI3bIYKA MEPBOH MaHEIA
BCTaBJICHA B TPEThIO KAHABKY COCCIHEH BTOPOU IMAHENH, M MPU 3TOM IO MCHBIICH Mepe YacTh HANpPaBJICHHOTO
BBEpX (DMKCHUPYIOIIETO AIIEMEHTA YKa3aHHOM BTOPOI ITaHEIH BCTaBJICHA BO BTOPYIO HANPABIICHHYIO BHU3 KaHAB-
Ky YKa3aHHOU IIepBOM MaHEeIH.

17. TTanens (1) mo mr000MYy M3 TPEANIECTBYIONIMX IMYHKTOB, OTJIMYAIOMIAsICS TeM, 4To naHenb (1) mpen-
CTaBIseT cO00 EKOPATHBHYIO MaHEIh, CONEPIKAITYIO:

110 MEHbIIIEH Mepe OJIUH CEPILIEBUHHBIN CIJION, U

II0 MEHBIIEH Mepe OJHY ACKOPATUBHYIO BEPXHIOIO CEKIIMIO, MPSIMO MIIM KOCBEHHO IPUKPEIICHHYIO K YKa-
3aHHOMY CEpIALICBUHHOMY CIIOIO, TIPH 3TOM BEPXHSS CEKIIHS OTPEeIIeT BEPXHIOI MOBEPXHOCTh TTAHENH,

MHOXKECTBO OOKOBBIX T'paHEll MO MEHbBIICH Mepe YacTHYHO OOpa30BAHHBIX YKa3aHHBIM CEpIICBHHHBIM
cJIoeM W/ OOKOBOW BEPXHEH CEKIUCH, MpUYeM, 0 MEHbBIICH Mepe BE MPOTHUBOIOJIOKHBIC OOKOBBIC TPaHU
CHa0XCHBI TIEPBOI COCTUHUTEIBHON YaCTHIO M BTOPOH COCTMHUTEIILHON YaCThI0 COOTBETCTBEHHO.

18. TlokpsITHE, B YACTHOCTH, HATIONBHOE MMOKPBITHE, COJCPIKAIICEe MHOKECTBO COCAMHCHHBIX MEXITy COOOM
naneneii (1) cormacHo Tr000MY U3 MPEANISCTBYIONUX TYHKTOB.
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