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ITAHEJIb 1 ITIOKPBITHE

Hacrosmee nzoOpereHne OTHOCHTCS K TaHENH, TAKOW Kak TMaHeNdb Ui I0Jla, B YaCTHOCTH
IEeKOpaTUBHON maHenu st nosa. M300peTeHne Takike OTHOCHUTCS K TMOKPBITHIO, B YACTHOCTH K
HAIOJBHOMY TIOKPBITHIO, COJEpIKalleMy MHOMKECTBO COEAMHEHHBIX MeXIy coOOW mnaHemnei

COTJIACHO U300PETEHUIO.

B nocnepnue gecsaTuieTws NPOU3OLIEN OFPOMHBIN MPOTrPECC HA PBIHKE HAIMOJBHBIX MOKPBITUI
A noJia. M3BeCcTHO, 4TO MaHeau AJiA N0Ja YCTAHABIMBAIOTCS Ha OCHOBAHUE IOJIA Pa3IMYHBIMU
ciocobamu. M3BecTHO, HampuMmep, YTO MAHENIH AN MOJa KPEmsATCsl K OCHOBAHHMIO MOja JHbo
MyTEM MPHUKJIEHBaHUs, TUOO myTeM npuOuBaHus. HemocTaTkoM 3TOH TEXHOJOTHU SIBISIETCS TO,
YTO OHA JOBOJIbHO CJIO’KHA U TMOCIEAYIOIINE M3MEHEHHUS MOTYT ObITh CHENaHbl TOJBKO MyTeM
BbUIAMBIBAHUS MMaHeNeH Ul moJjla. B COOTBETCTBHM C albTEPHATUBHBIM CHOCOOOM YCTaHOBKH
MaHeNu Uil MOJa CBOOOJHO YKJIAABIBAIOTCA HA YEPHOBOH MOJ, MPU 3TOM ITaHENH JUIA I0JIa
B3aMMHO COBMELIAIOTCS APYT C APYTOM MOCPEACTBOM COEIUHEHMUS SI3bIYKA U KAHABKH, IIPHU 5TOM
B OOJIBIIMHCTBE CIy4aeB OHU TAK)KE CKJIEUBAIOTCS BMECTE B COCAMHEHUH SI3bIYKA U KAHABKH.
ITon, mony4eHHbIH TakKUM 00pa3oM, TaK)Ke€ Ha3bIBAEMBIN IJIABAIOIIUM MapKETHBIM HAIOJbHBIM
MOKPBITHUEM, UMEET IMIPEUMYILIECTBO B TOM, YTO €ro JIErKO YKJIAJbIBaTh U YTO BCs MOBEPXHOCTb
[oJIa MOXET IePEeMEeIIaThCs, YTO YacTO SBISIETCS YOOOHBIM IUJIA TIOJYyYEHHs] BO3MOXKHBIX

SIBJICHUH PACIIUPEHUs U YCAKH.

Bapuantel u TpebOBaHMs K HANOJBHBIM IMOKPBHITHUSM TaKKe€ HM3MEHIINCh. B TO Bpemsi Kak
HaIOJIbHBIE MOKPBITUSI PAHbIIE U3TOTABIUBAINCH U3 JI€PEBA WJIH MPOAYKTOB, MOJYYEHHBIX U3
IPEBECUHBI, B MOCIEIHEE BPEMs PBIHOK 3BOJIOLMOHUPOBA] B CTOPOHY MaHENEH Ha OCHOBE
mjacTuka, Takux kak PVC nanenu, u naxxe naHesneil Ha MUHEPAJIbHOM OCHOBE, TAKUX KaK MaHEH
Ha OCHOBe okcupa MarHus. Kaxnas w3 3TUX albTEpHATUB HMEET CBOM IPEUMYyLIECTBA U
HenoctaTku. OOHMM W3 HENOCTATKOB SIBJISIETCS TO, YTO MOXKET OBITh TPYAHO COEAMHHTH U
3aKCHPOBATh MAHENd BMECTE, a TakXke 3aQHUKCHPOBATh UX TAKUM O0Opa3oM, YTOOBI MEXAY

MAaHEJISIMU OBIJIO BBIIOJHEHO BOOOHETIPOHUIAEMOC COCAUHEHUC.

Takum 00pa3oM, LENbI0 HACTOALIETO H300pEeTEeHUs sBISETCS obOecreueHue YIydLIeHHOTO

COCAUHECHUA MCXKAY NMAHCTIAMH, B YaCTHOCTH BOAOHCTIPOHULIAEMOT'O COCIUHCHUMA.

B cootBercTBUU C HaCTOAIIUM I/1306peTeHI/IeM npeaoCTaBACTCA TMAaHECIb, B YAaCTHOCTHU

(mexopaTuBHasl) maHenb A TI0JNA, COAEpKalas MO MEHbIIEH Mepe OAHY MEPBYIO
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COCVHUTENIBHYI0O YacTb M IO MEHbIIEH Mepe OJHY BTOPYK) COEIWHHUTEIBHYK) 4YacTh,
PacIoOJIOKEHHBbIE HA MPOTHUBOIOJIOXKHBIX CTOPOHAX MAHENH, NMPU 3TOM INEpBasi COeANHUTENbHAS
4aCTb YKA3aHHOW IMAHEIW U BTOPAsl COEAUHUTEJIbHAS 4acTb APYTOW MAHEIN MPEANOYTUTENBHO
BBINIOJIHEHA C BO3MOXXKHOCTBIO COEIMHEHMsI MOCPEACTBOM IBUKEHUs BHU3. IIpeanodrurensHo,
nepBasi COENMHUTENbHAsE 4aCTb COAEP>KUT HAIPAaBJICHHBIA BBEPX SI3bIYOK, MO MEHbBIIEH Mepe
OIHY HAINpaBJIEHHYID BBEPX OOKOBYK) TIOBEPXHOCTb, JIEKALIYEO HA PACCTOSHUU OT
HANPaBJICHHOTO BBEPX $3bIUKA, M HANPABJICHHYI0 BBEPX KaHABKY, OOPa30BaHHYI) MEXIY
HAIPaBJICHHBIM BBEPX SI3bIYKOM W HANPABJICHHOW BBEpX OOKOBOH MOBEPXHOCTBHIO, MPHU 3TOM
HAIPaBJICHHAsl BBEPX KAHABKA BBINOJHEHA ¢ BO3MOXXKHOCTBIO MPUEMA IO MEHbBIIEH Mepe 4acTH
HAIPaBJEHHOTO BHU3 s3blYKa BTOPOM COEAWHUTEIBPHOM 4YacTH APYroM MNaHEeIW, MpU 3TOM
CTOpPOHA HANPAaBJICHHOTO BBEPX s3bIYKA, OOpAaIleHHAas K HalpaBJICHHOW BBepX OOKOBOM
MOBEPXHOCTH, SBJISIETCS BHYTPEHHEHW CTOPOHONM HANPABJICHHOIO BBEPX SI3bIYKA, & CTOPOHA
HAIPaBJICHHOTO BBEPX sI3bIUKa, OOpaleHHas OT HANpaBJIEHHOH BBepX OOKOBOW MOBEPXHOCTH,
SIBJISIETCS] BHELIHEW CTOPOHON HAMNPABJIEHHOIO BBEPX A3bIUKA, IPH HTOM BTOPAsi COEAUHUTENbHAS
4aCTb COJAEPKUT HANPABJICHHBIM BHU3 SI3bIYOK, MO MEHBIIEW Mepe OJHY HAMpPAaBJICHHYIO BHHU3
OOKOBYIO TOBEPXHOCTb, JIEXKAIIYID HA PACCTOSHUU OT HAIMpPABISCHHOTO BHU3 s3bIYKA, H
HANpPaBJICHHYI0 BHH3 KaHaBKY, OOpPa30BAaHHYI0 MEXKAy HAIPABJIEHHbIM BHU3 SI3BIYKOM H
HAIPaBJICHHOW BHNU3 OOKOBOW MOBEPXHOCTHIO, MTPH 3TOM HAIPABJICHHBIH BHU3 S3bIYOK BBIMOJIHEH
C BO3MOXKHOCTBIO NPHEMA, MO MEHbIIEH Mepe, 4acTH HAINpPaBJIECHHOIO BBEPX sI3bIYKA MEPBOHN
COEIMHUTENBHON YacTH APYrod MaHeNW, NPU 3TOM CTOPOHA HANPABJICHHOIO BHU3 S3bIYKA,
oOpallieHHass K HalpaBJIeHHOH BHU3 OOKOBOW MOBEPXHOCTH, SIBJSIETCS BHYTPEHHEH CTOPOHOM
HANPaBJICHHOTO BHU3 $3bIYKA, a CTOPOHA HANPABJIEHHOTO BHHU3 S3bIYKA, OOpaIleHHas OT
HAIPaBJICHHOW BHU3 OOKOBOH MOBEPXHOCTH, SIBJISIETCS BHELIHEH CTOPOHON HANpPaBJIEHHOTO BHU3
SI3bIYKA, MPU 3TOM KaK BHELIHSA CTOPOHA HAINPABJICHHOTO BHU3 SI3bIYKA, TaK U HAMPAaBJICHHAS
BBEpPX OOKOBas MOBEPXHOCTb COAEPIKAT BEPXHIOK KOHTAKTHYIO IMOBEPXHOCTb BOJH3H, WU Ha,
WU TPUMBIKAIOLIYI0, WM HANpPaBJICHHYO K BEPXHEH CTOPOHE IMAHENW, MPH 3TOM,
MPEANOYTUTEIbHO, IO MEHbIIEH Mepe, OJHA M3 YKa3aHHBIX KOHTAKTHBIX ITOBEPXHOCTEHN
MPOXOAUT BEPTUKAIBHO, IO MEHBIIEH Mepe, YACTUYHO, U MPEANOYTUTENBHO MOJHOCTBIO, U MPH
5TOM BEpXHsisl KOHTAKTHAasl IMOBEPXHOCTb BHEIIHEW CTOPOHBI HAMNPABJICHHOIO BHU3 s3bIUKA
YKa3aHHON MaHeNN BBINOJHEHA C BO3MOXHOCTBK) 3aLEIUIEHUs C BEPXHEH KOHTAKTHOHN
MOBEPXHOCTBIO HAMPABJICHHON BBEPX OOKOBOH MOBEPXHOCTH COCEOHEH MAaHEIH B COCAMHEHHOM
COCTOSIHUM VYKAa3aHHBIX MaHeNed, NpU 3TOM HIDKHHE, MNPEANOYTUTENBbHO NPUMBIKAIOIINE,
BEPXHHUE KOHTAKTHBIE MOBEPXHOCTH KaK HAMPABJICHHOIO BHU3 sI3bIYKA, TAK M HAIMPAaBJICHHON
BBEPX OOKOBOH MOBEPXHOCTH COAEPKAT HAKIOHHYK) KOHTAaKTHYK IOBEPXHOCTb, MPHU 3TOM

HAaKJIOHHAsA KOHTAaKTHass TMOBCPXHOCTb HANPABJICHHOIO BHHU3 A3bIYKa YKaSaHHOfI IaHeJIn
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BBIIIOJIHEHA C BO3MOXKHOCTBIO 3alICIUIEHHs C HAKJIOHHONW KOHTAKTHOM TMOBEPXHOCTBIO
HATPABJICHHOW BBEpX OOKOBOW MOBEPXHOCTH COCENHEH MaHEeNIH B COCOUHEHHOM COCTOSIHHU
YKa3aHHBIX MaHENeH, IPHU 5TOM Ka)k/as BEPTUKAJIbHAs YaCTb BEPXHEH KOHTAKTHON MOBEPXHOCTU
U KakJasi MPUMBIKAIOIIAsl HAKJIOHHASI MMOBEPXHOCTh B3aMMHO COCTaBJSIFOT yrod (o) ot 100 mo
175 rpaagycoB, mnpu 5TOM MNPUMBIKAIOIINWA K HAKJIOHHON KOHTAKTHOM TOBEPXHOCTH
HAIPaBJEHHBI BHU3 SI3bIYOK COJEP>KUT BHEUIHIOK IMOBEPXHOCTb, PACHOJIOKEHHYK) HIUXKE
HAKJIOHHON KOHTaKTHOW MOBEPXHOCTH HAINIPABJIEHHOIO BHU3 S13bIYKA, U [IPU 3TOM PUMBIKAOLAs
K HAKJIOHHOH KOHTAaKTHOH MOBEPXHOCTH HAIpaBJIEHHAs! BBEPX OOKOBas MOBEPXHOCTH CONEPIKUT
BHYTPEHHIOIO MOBEPXHOCTb, PACHOJIOXKEHHYIO HM)KE€ HAKJIOHHOM KOHTAaKTHOH MOBEPXHOCTH
HAIPaBJICHHOW BBEPX OOKOBOH MOBEPXHOCTH, MPH 3TOM BHEIIHAS W BHYTPEHHSSI MOBEPXHOCTH
MPOXOASAT MO CYyLIeCTBY MapajulebHO M MHNPOXOAST, IO MEHbIIEH Mepe, 4YacTUYHO B
BEPTUKAJILHOM HAIPAaBJIECHUU, IIPU 5TOM B COEAMHEHHOM COCTOSIHUU COCEIHEN MaHeIH UMEETCs
MPOCTPAHCTBO MEXY, 10 MEHBLIEH Mepe, 4aCThI0 BHEIIHEH MOBEPXHOCTH YKa3aHHOW MAHENH U,
10 MEHBUIEH Mepe, YACThIO BHYTPEHHEN MOBEPXHOCTU COCEAHEN MaHENH.

MO3KHO TpeACTaBUTh, YTO 00 BEPXHHE KOHTAKTHBIE MOBEPXHOCTH YACTHYHO HJIU MOJHOCTHIO
NPOXOAAT B BEPTHUKAJIBHOM HampaBieHUH. MoskeT OBbITh MPEeNNOUYTHTEIbHBIM, YTOOBI BEPXHSS
KOHTaKTHasi MOBEPXHOCTb HAINpPABJIEHHOTO BHU3 sI3bIYKA MPOXOAWIA B BEPTHKAJIbHOM
HANpPABJICHUH, TMPH 5TOM BEPXHSAS KOHTAKTHAs TOBEPXHOCTb HANPABJICHHOW BBEpX OOKOBOM
NOBEPXHOCTH OblIa HAKJIOHEHA BHU3 B HAINPABICHHHM OT HAINPABJIEHHOTO BBEPX S3bIUKA.
IlpennouturenbHO BEPTUKAIbHAS BEPXHsAsl KOHTAKTHAs MOBEPXHOCTb HANPABJICHHOIO BHU3
S3bIYKA WM HAKJIOHHAs BEPXHSAS KOHTAKTHAs IOBEPXHOCTb HAMPABJIEHHOW BBEpPX OOKOBOMU
MOBEPXHOCTH B3aUMHO COCTaBJAIOT yroy ot 0 a0 2 rpanycos, mpeanoututeabHo oT O mo 1
rpanyca, Oonee mpeanoururensHo ot 0 1o 0,5 rpaaycos, eme Oosiee mpeAnoYTUTENBHO OT O 110
0,3 rpanyca. Takke MOXHO TPEICTABUTh, 4YTO BEPXHsAsA KOHTAKTHas IOBEPXHOCTH
HAIPaBJIEHHOTO BBEPX S3bIYKA MPOXOANUT B BEPTUKAJIBHOM HAIPABJICHUH, U IIPU 3TOM BEPXHSA
KOHTaKTHasl MOBEPXHOCTb HAMNPABJICHHOIO BHU3 s3blYKAa HAKJIOHEHA BHU3 B HAIPaBJIEHUU K
HAIPaBJICHHOW BHN3 OOKOBON MOBEPXHOCTHU. [IpennouTHTeIbHO HAKIIOHHAS BEPXHSIST KOHTAKTHAs
MOBEPXHOCTb HAINPABJIECHHOI'O BHU3 SI3bIYKA U BEPTHKAJIbHAsI BEPXHSA KOHTAKTHAs MMOBEPXHOCTH
HAIPaBJICHHOW BBEpX OOKOBOW MOBEPXHOCTH B3aWMHO COCTABJIAIOT yros oT 0 1o 2 rpanycos,
npeanouyrutensHo oT 0 1o 1 rpanyca, Oonee npeanourutensHo ot 0 o 0,5 rpanycos, eme Oosnee
npennourutebHo oT 0 1o 0,3 rpanyca. Kpome Toro, BO3MOXKHO, 4TOOBI Kaknas U3 BEepXHEU
KOHTAaKTHOM MOBEPXHOCTH HANPABJICHHOIO BHU3 SA3bIYKA U BEPXHEH KOHTAKTHON MOBEPXHOCTH
HAIPaBJICHHOW BBEpPX OOKOBOH MOBEPXHOCTH ObLIA MO MEHBIIEH Mepe YaCTUYHO HAKJIOHEHA MO
OTHOIIEHHIO K BEPTHUKAIBHOM IJIOCKOCTH (T. €. TUIOCKOCTH, MEPIEeHANKYISIPHON MaHesiM). ITOT

HAaKJIOH NPCANOYTUTCIIBHO TaKOB, YTO obe BEPXHUE KOHTAKTHBIC MOBECPXHOCTU HAKJIOHCHBI BHU3
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apyr ot apyra. Texaudeckuii 3¢(GeKT 3TUX BAPUAHTOB OCYIIECTBIICHUS 3aKIF0YAETCS B TOM, YTO
B BEpXHEM IIBe, OOpa3OBaHHOM MEXAy TaHeJsIMH, MOXKeT ObITh peau3oBaH OoJee
HUHTEHCUBHBI KOHTAKT MCKAY BCPXHHUMH KOHTAKTHBIMHU MOBCPXHOCTAMU, UYTO CHOCO6CTByeT
CO3JaHHIO BOJOHENMPOHUIIaeMOro Oapbepa. Kpome TOro, BBIIIEYNOMSHYTHIH HAKJIOH OOBIYHO
CHUXKACT YYBCTBUTCIBbHOCTD K JOIMMYCKAM U TOYHOCTH IMPU U3TOTOBJIICHUU U COCAUHCHUU. Caerka
HAKJIOHCHHAA BECPXHsAA KOHTAKTHAass TMOBCPXHOCTb TMPEAOTBPALNACT BO3HUKHOBECHUEC CKpUIIA
MEXIY B3aUMOCOEIMHEHHBIMH TmaHenssMu. HakioH pononHuTenbHO obecneunBaer Oolee
MNPOYHOC WJIH JydHIEC COCAUMHCHUE COCAMHEHHBIX naHesueit BBEPXY, A€ NAHCINU BBIIIOJTHCHBI

TaKuM o6pa30M, 4TOOBI HaXOOUTbCH B MOJIHOM KOHTAKTE IMPU COCAUHCHUU.

Crnenyer OTMETHTH, YTO NMPH ONMHCAHWU H300PETEHUs TaKUe TEPMHHBIL, KaK «BEPX», «HH3Y,
«BEPXHUI», KHUKHUWY», KTOPU3OHTAJIBHBIIN U «BEPTUKAJIbHBINY, UCIOJIB3YIOTCS B 3aBUCUMOCTH
OT KOH(pUrypalMH HATOJBHOTO MOKPBITHS, MPH 3TOM CTOPOHA, OOpalleHHAash BBEPX, SBJISETCS
BEPXOM WJIM BEPXHEHW CTOPOHOH, CTOPOHA HAa YEPHOBOM MOJIy SIBJISIETCS HHU30M WM HIKHEN
CTOPOHOH M TAHENW JeXaT TOPU3OHTAJbHO WM B TOPHU3OHTAIBHOM IUIOCKOCTH. Ilpm
WCIIOJIb30BAHUH B Ka4€CTBE CTEHOBOTO MOKPBITHs, YTO TAK)KE€ BO3MOXKHO C MAHEJSIMU COTJIACHO
HACTOSIIEMY M300PETeHHUIO, TaHeIH OOBIYHO MOHTHPYIOT BepTUKanbHO. CTOpoHa, oOpameHHast
K CTEHe, SIBJIIETCS] HU30M, CTOPOHA, 0OpalleHHast K KOMHATe, SIBJIIETCS BEPXOM, & BEPTHKAIbHAS
U TOpPU3OHTalbHAs CTOpPOHA MeHsITCA MectaMu. CaMHM CTEHOBblE NAaHENHU TaKK€ MOXKHO
OLICHUTb JICXKALTUMH Ha IMOJIy, KaK eciii Obl OHM JIeKaIM KakK MaHenu Ajs noja. To jke camoe
OTHOCUTCSI K TOTOJIOYHBIM TMOKPBITHSIM, 4YTO TAaKXK€ BO3MOXHO C MaHEIsMH COIJIACHO
HACTOSIIIEMY M300pPETEHUIO, B KOTOPBIX MAaHEJIN MOHTHPYIOTCS Ha MOTOJIKE. 3aTeM BEpX U HU3
MeHsAoTcs MecTaMu. CaMu MOTOJIOUHBbIE MAaHEIU TakKe MOXHO OLIEHUTH JIeKalllMMU Ha TOJy,

KaK €CJIK Obl OHU JIEXKAJIN KaK [MaHETH JJIA IToJ1a.

CoenuHuTenbHBIE YAacTH JABYX TaHENEH B3aNMOACHCTBYIOT M 00€CHeuMBaOT (PHUKCALIUIO
MaHesned, Kak MpaBWiIO, B FOPU3OHTAJbHOM M BEPTUKAJIBHOM HampasieHusx. HanpasneHHBIN
BBEPX S3BIUOK MOMEINAETCs] B HANPABJICHHYIO BHU3 KaHABKY, 4 HAINPABJICHHBbIM BHU3 S3BIUOK
MIOMEIIAETCs] B HAINPABJIEHHYIO BBEPX KaHABKY, 4YTO olecreunBaeT (PUKCALMIO B TUIOCKOCTH

MaHEJIN WU T'OPU30OHTAJIBHOM HAIIPaBJICHUHN, HAITPUMED, AJI HAITOJIbHBIX HOKprTHfI.

ITanenu OOBIYHO BBITOJHEHBI TAKUM o6pa30M, 4TOOBI OHU COCAUHAINCE JBHMJKCHUEM BHU3.
Taxkoe ABMKCHHUE TAKXKEC HA3bIBACTCA MaJarOlUM WKW BCEPTHUKAJIbHBIM ABMKCHHUEM U MOXKET
O3Ha4YaThb, 4YTO HOBYIO TMAHECIb MOXKHO BCTABUTb B YXE€ Pa3sMCIICHHYIO TIaHECIb. Taxkoe

COCAMHCHUE TAaKXKE BO3MOXKHO, KOrga IaHEIu COCIUHANOTCA 3aCTCruBarOluMCAa HMIIH
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HOKHUYHBIM JIBIKEHHEM. B KauecTBe anbTepHATUBBI MAHEIH MOTYT OBITh PACIIOJNOKEHBI TaK,
YTOOBl OHM COENUHSUIMCh HAKJIOHHBIM JBIDKEHHEM (BHU3). Takoe NBIKEHHE TaKkKe MOXKET
Ha3bIBATBbCSl BPAILATENBHBIM JIBHDKEHHEM, NMPU KOTOPOM 4YacThb HOBOH IMAaHENH BCTABJAETCS B
4acTb YK€ Pa3MELICHHOHN MaHeNN U MOJHOCTBIO BCTABJISIETCS 34 CUET HAKJIOHHOIO ABMXKEeHUs. B
MPEANOYTUTEIPHOM BapUaHTe OCYILIECTBJICHMs IMaHENb COAEPKUT IO MEHbUIEH Mepe OAHY
TPETBIO COEAVNHUTENBHYIO YaCTh U 0 MEHBIIEH Mepe OJHY YeTBEPTYIO COEAUHUTENbHYIO 4acTb,
PacHoJIOKEHHbIE Ha JAPYrOW mape MPOTHUBOMOJIOXKHBIX CTOPOH MAHENIW, MPU 5TOM TPEThs
COEIMHUTENbHAS YaCTh YKa3aHHOW MAHEJIN U YeTBepPTast COCIUHUTENbHAs YacTb APYrof MaHeNn
MPEANOYTUTEIbHO BBIMOJIHEHBI € BO3MOKHOCTBK) COEJUHEHUs IOCPEACTBOM HAKJIOHHOIO
ABHKEHMsT BHU3. IIpennodYTuTeNnsHO, TPeThsl COENMHUTENBHAST YaCThb CONEPIKUT. HAINPaBJIEHHBIN
BOOK $I3BIYOK, MPOXOISINUI B HANPABICHWH IO CYILIECTBY MapajUICIbHOM BEPXHEHW CTOPOHE
CepALICBUHBI, IO MEHbINEH Mepe, OJHY BTOPYIO HANPABJICHHYI BHU3 OOKOBYIO MOBEPXHOCTD,
JEKAIIYI0 HA PACCTOSHUU OT HAIPABIEHHOTO BOOK $3bIUKA, U BTOPYIO HAIPABIEHHYIO BHH3
KaHaBKy, 0OpPa30BaHHYIO MEXIY HaNpaBJIEHHBIM BOOK SI3bIYKOM U BTOPOH HANPABJICHHON BHU3
OOKOBOH TIOBEPXHOCTBIO, U NMPH 3TOM YETBEPTas COCAMHHUTENbHAS 4YacTh COAEPIKHUT. TPETHIO
KaHAaBKy, BBIIOJHEHHYID C BO3MOXHOCTBK) pasMELleHus MO MEHbIIEH Mepe 4YacTu
HAIPaBJIEHHOTO BOOK SI3bIYKA TPETHETO COENNHUTEIBHOTO MPOQIIIS COCEAHEN MaHeNH, IPH 3TOM
yKa3aHHast TPEThsl KaHABKa ONpeaesieHa BepXHel ryOoi u HIDKHEH ryOol, Mpu 3TOM yKa3aHHast
HIDKHSAA TyOa o0ecrieueHa HarpaBJIEHHBIM BBEPX (PUKCHPYIOLINM 3JIEMEHTOM, MPH 3TOM TPEThS
COCIMHHTENbHAS YacTh M YETBEPTAasl COCNUHHUTENbHAS YacTh BBIMOJIHEHBI TAKUM O0Opa3oM, HTO
JB€ TAKHE MaHEIU UMEKT BO3MOXKHOCTb COEIMHEHHsI IPYT € IPYrOM MOCPEACTBOM MOBOPOTHOTO
JABHIIKEHMs], IIPU 3TOM B COE€IMHEHHOM COCTOSIHUU. IO MEHbIIEH Mepe 4acTh HAIMPaBJIECHHOTO
BOOK $I3bIUKa MEPBOH MAaHEIH BCTABJIEHA B TPETHIO KAHABKY COCENHEH BTOPOH MaHeNu, U IpH
5TOM N0 MeHbIIEH Mepe YacThb HAMpPABICHHOTO BBEPX (PUKCHUPYIOIIETO 3JIEMEHTa YKa3aHHOHN

BTOPOM MaHEIN BCTABJICHA BO BTOPYIO HANPABJICHHYO BHU3 KAHABKY YKA3aHHOU MEPBON MMaHEN!.

s o0pa3oBaHUs TUIOTHOTO COENUHEHHs CBEPXY IAaHENH HAXOIATCS B KOHTAKTE€ C BEPXHUMH
KOHTAKTHBIMU NOBEPXHOCTSIMU. IIpeanouTUTEeNbHO 3TH BEPXHHE KOHTAKTHBIE MOBEPXHOCTH
SIBJISIIOTCA  TUIOCKOMAPAJUIETIBHBIMU M MPOXOIAT BEPTUKAIBHO JUIsl YBEJIMYEHUs KOHTAKTHOMU
NOBEPXHOCTH. BepxHHE KOHTAKTHBIE MOBEPXHOCTH HE OOSI3aTENIbHO SIBISIFOTCS BEPXHUMHU
MOBEPXHOCTSIMU TIaHEJICH, HampuMep, MOKHO CHAOMuTh maHenu (aCOYHOW MM CKOLIEHHOM
BEPXHEH MOBEPXHOCTHIO MIIN 3aTUPKOH, KOTOpast OyAeT BBIMOJHATh JEKOPATUBHYIO (PYHKIIHIO Ha
MOBEPXHOCTU MNaHened. lIpeanoyTuTenbHO BepXHUE KOHTAKTHBIE NMOBEPXHOCTH MPEACTABISIOT

coboit BEPXHUE MOBEPXHOCTH, HA KOTOPBIX ABE MAHCIIN HAXOAATCA B KOHTAKTE.
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Kpome Toro, B 01HOM U3 BapHUaHTOB OCYILIECTBJEHUS BHEILIHSS CTOPOHA HAIIPABJIEHHOTO BHU3
SI3bIYKA COJEPKUT MEXAY BEPXHEW KOHTAKTHOW MOBEPXHOCTBIO M HAKJIOHHOW KOHTAKTHOM
MOBEPXHOCTBIO HANPABJICHHOIO BHHU3 $3blUKa 10 MEHbLIEH Mepe OIHO yriyOJjeHue
NPEANOYTUTENBHO B (JOpPME TPareLny, IPH 3TOM B COEIMHEHHOM COCTOSIHUU COCETHUX MaHenel
yKa3aHHOE yriayOJieHHe NpPeANOYTHTEIbHO pPAacloJIOKEHO Ha PACcCCTOSHUM OT BEpPXHEH
KOHTAKTHOH MOBEPXHOCTH HAINPABJIEHHON BBEPX OOKOBOH MOBEPXHOCTH.

VYkazanHoe yriyOnenne oOecrieunBaeT (JIOKAJbHOE) paclIMpEeHUe WM HaOyXaHHWe marepuania
MaHeNu, IMpefoTBpallias HapylleHHe MM  CMELIeHHe COEQUHEHUs MEeXIy JByMs
B3aMMOCOEIMHEHHBIMH MaHEIsIMU. Y TIIyOJeHne TaKKe BBIOJHSET (YHKIHIO JOTOIHUTEIbHOM
NbUIEBON Kamepbl, NpeAoTBpallas IMOMNaJaHue IMbUIM B KOHTAKT BEPXHUX KOHTAKTHBIX
noBepxHocTed. YruyOneHne MoXeT OBITb pACIONOKEHO MEXAy BepxXHEH KOHTAKTHOM
MOBEPXHOCTHIO HAINPAaBJICHHOTO BHU3 s3bIYKA U HAKJIOHHON KOHTAaKTHONW IOBEPXHOCTHIO
HAalpaBJIEHHOTO BHMU3 s3blUKa WJIM Ha Iepexojieé BEepXHEeHl KOHTAKTHON MOBEPXHOCTH U

HAKJIOHHON KOHTAKTHOW MOBEPXHOCTH.

[IpennouTUTENPHO MAHETH MJIM COEAUHUTENIbHBIC YAaCTH MaHeNel BBIIOJHEHbl TAKUM 00pas3oM,
9YTO B COEAMHEHHOM COCTOSIHUM OHH TIPHJIAraloT OIpeNeNIeHHYI (UKCHPYIOMYIO CHILY,
NpWwKUMasi naHenu aApyr kK napyry. Takas ¢ukcupyromas cuia MOXKET ObITh TOCTHUTHYTA,
HATpUMep, 32 CUeT KOHPUTYpALNH C MPEIBAPUTEIBHBIM HATSDKEHUEM WK 32 CYET HeOOJbIIOro
YBEJIMYEHUs] pa3Mepa OJHOM COEIMHUTENBHON 4acTH MO CPABHEHUIO C ApPYyrou. B manemsax ans
IOJIa 3TO CO3Ja€T CUJIy B FTOPH30HTAJIbHOM HAIPABICHHH WIN B IUIOCKOCTU MAHEIH JIs MOJIA.
Orta ¢ukcupyromas cuia NPennoYTHUTENbHO NPIKUMAET MaHeNd OPYr K APYry B OCHOBHOH
IUTOCKOCTH TaHeNel U, TakuM 00pa3oM, MPIKUMAeT BEPXHUE KOHTAKTHBIE MOBEPXHOCTH APYT K
APYry, IPUYEM 3TO MPEABAPUTENBHOE HATSKEHUE YJIy4lIaeT COCAUHEHHE MEXAY MAaHENIsAMH U
IPEANOYTUTENBHO CO3A€T BOAOHENPOHULIAEMOE YILIOTHEHNE HA BEPXY NAHENIEH.

Bo3moxknO, 9TO M3-3a (PpUKCHpPYIOINEH CHJIBI WM 32)KUMHOM CHJIBI OOJNACTh MM 30HA HA WK
BOKPYI' HAKJIOHHOM KOHTAaKTHOW MOBEPXHOCTH HAMNPABJICHHOTO BHU3 sA3bIYKA YIOPYro HIIHU
IUTACTHYECKH ae(OpMHUPYETCS BO BpeMsl 3alelIeHUs COCEOHHX HAKJIOHHBIX KOHTAKTHBIX
nosepxHocTedl. Tun crenenun nedopmanny OOBIMHO 3aBUCHT OT XapaKTEPHCTHUK MaTepuaa

MAHEIN U KOHKPETHON KOHCTPYKLIMK COCIUHUTEbHBIX YaCTEH.

HWmeercss HakIOHHAS KOHTaKTHAs NMOBEPXHOCTb, MPHUMBIKAKONIAAd K BEPXHUM KOHTAKTHBIM
MOBEPXHOCTAM, U OOBIYHO HEMOCPECACTBCHHO MPUMBbIKAOIAA K HUM WUJIM HENMOCPECACTBCHHO MO
HUMH. Ha HakIOHHBIX MOBEPXHOCTAX MAHCIIU HAXOOATCA B KOHTAKTE, CO3aBasA COCAUHCHUE UITN

YIUIOTHEHUE MECXKAY IMMaHCIAMU. Haxknon NpEeATIOYTUTEIIBHO TaKOB, 4YTO, €CJIM CMOTPETH Ha
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HAIPaBJICHHBII BHU3 SI3bIYOK, HAKJIOHHAS! MIOBEPXHOCTb MPOXOAUT HAPYXKY, & €CJIH CMOTPETh HA
HAIPaBJICHHYIO BBEPX OOKOBYIO MMOBEPXHOCTh, HAKJIOHHAS TIOBEPXHOCTD MPOXOIAUT BHYTPh. YTOJ
HaKJIOHa Aejacr €ro TaKHuM, 4YTO HaHpaBJ’IeHHbeI BHU3 A3bIYOK, TaKHM o6pa30M, nMeeT
BBICTYIAIOLIYIO YacTh, a HAaNpaBJIeHHAas BBEPX OOKOBas MOBEPXHOCTb HUMEET YIIyOJIEeHHYIO
JaCTb, KOTOPBIC B CHCIIJICHHOM COCTOSHUHU HaXOAATCA B KOHTAKTE W, TaKUM o6pa30M,
obecrieunBaroT 3¢dekT BepTuKadbHOW (¢ukcaumu. HakioH Takke co3naeT HeOONbIIOH

JTaOUPUHT, YIYUIIAIOIINN BOJOHEPOHHULIAEMbIE CBOHCTBA COSTUHEHMSL.

HanpaBneHHbI BHU3 SI3bIUOK, MPUMBIKAIOIINNA K HAKJIIOHHON KOHTAKTHON MOBEPXHOCTH, OOBIYHO
HEMOCPEACTBEHHO MPUMBIKAIOIIUA WIH HENOCPEACTBEHHO MOJ HEH, COAEP>KUT BHELIHIOIO
MOBEPXHOCTb. JTa BHEIIHAA IOBEPXHOCTb MOMXKET ObITh, HAmpuUMep, CamMOH BHEIIHEH
MIOBEPXHOCTBIO HAMPABJICHHOTO BHU3 SI3bIUKA WIJIM MOBEPXHOCTBIO BHELIHETO SI3bIUKa, HanOoJee
yIAJEHHOHN OT HAmpaBJIeHHON BHU3 OOKOBOH MOBEPXHOCTU. AHAJOTHMYHO, HANPABJIEHHAS BBEPX
OOKOBasi TOBEPXHOCTb, IMPHUMBIKAIOMAS K HAKJIOHHOH KOHTAKTHOW TOBEPXHOCTH, OOBIUYHO
HEMOCPEACTBEHHO NPUMBIKAKOIAS WM HEMNOCPENCTBEHHO IOJA HEH, CONEPXKUT BHYTPEHHIOIO
MOBEPXHOCTb. Mexay BHYTPEHHEH TMOBEPXHOCTB) M BHEUIHEH MOBEPXHOCTBI) HMEETCs
MPOCTPAHCTBO. DTO MPOCTPAHCTBO MPEAHA3ZHAUEHO JJIsl MPEAOTBPAIIEHUs TOrO, YTOOBI Jr0dast
CUja, BO3JEHCTBYIOLIAsl HA MAHEIW WM C NMOMOIIBIO HUX, MPUBOJAWJIA K MPUXKATUIO MaHEJIeH
APYT € OPYrom rae-nubo eime, KpoMe BEPXHUX KOHTAKTHBIX IMOBEPXHOCTEH W/WIINM HAKIOHHBIX
KOHTAKTHBIX TOBEpXHOCTeH. Ecnmu Obl BHYTpEHHsIsI M BHEIUHSS TOBEPXHOCTH HAXOAWJINCH B
KOHTaKTe, OHH MOTJH Obl NOMEIaTh KOHTAKTy BEPXHHX KOHTAKTHBIX MOBEPXHOCTEH, YTO
OTPHULIATENILHO CKa3ajoch Obl HAa BOJOHENPOHHIIAEMBIX CBOICTBax coemuHeHus. Ha Bepxy, Ha
BEPXHUX KOHTAKTHBIX MOBEPXHOCTSAX U HAKJIOHHBIX KOHTAKTHBIX MIOBEPXHOCTAX L€JIb COCTOUT B
TOM, YTOOBI CO3[aTh COENWHEHHE MEXAY MaHeJsIMH, TOrAa KakK MO STHMH KOHTaKTHBIMHU

MOBEPXHOCTAMU LEJIb COCTOUT B TOM, 4TOOBI H30€KATh TAKOIO COCIUHECHUS.

BepxHue KOHTaKTHbIE MOBEPXHOCTH MOTYT OBITh, TIO MEHBIIEH Mepe, YACTHYHO BEPTHKAIbHBIMU
U ONpeNesiTb BHYTPEHHIOD BEPTHUKAIBHYIO IUIOCKOCTb, NPU 3TOM HAKJIOHHAs KOHTAKTHAs
MOBEPXHOCTb HAINPABICHHOTO BHU3 SI3bIYKAa MPOXOJMT 34 BHYTPEHHIOK BEPTUKAJIBHYIO
MJIOCKOCTh, MPEANOYTUTEIBHO MaKCUMAJIBHO HA | MM B FOPU3OHTAIBHOM HAIPAaBJIEHUU, U NPH
5TOM HAKJIOHHAsh KOHTAKTHAs MMOBEPXHOCTb HATPABJICHHONW BBEPX OOKOBOI MOBEPXHOCTHU JIEKUT
BHYTpb 10 CPABHEHHIO C BHYTPEHHEH BEPTHKAJIBHOM IIIOCKOCTHI0. Takass KoHpHUrypauus Takosa,
YTO HANpPaBJEHHBIM BHU3 SI3bIYOK JIOKAIBHO BBICTYNNA€T M3 BHYTPEHHEH BEPTHUKAIbHOMN
IUIOCKOCTH, 4 HAIllpaBJieHHasl BBEPX OOKOBasl MOBEPXHOCTH JIOKAJIBHO 3ariyOlieHa, IIPU 5TOM B

COCAUHEHHOM COCTOSAHWHN HAKJIOHHBIE KOHTAKTHBIC MMOBEPXHOCTH MOTYT 3alCIUIATHCA APYT 3a
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apyra, co3znaBas BEPTHKaNbHBIA (ukcupyrommidi 3¢pdext. OrpaHnduBas TOPU3OHTAIBHYIO
NPOTSKEHHOCTh BBICTYIA, HATIPABJICHHbIH BHU3 SI3bIYOK MO-MPEKHEMY MOKET ObITh COAUHEH C
MOMOILIBIO JBI)KEHHs] BHHM3 HJIM BEPTHKAJIBHOTO [BH)KEHHs, oOOecrme4uBass MpU OSTOM
BepTUKANBbHBINA (Pukcupyromuii 3pdexr. Takum 00pa3oM, 4acTh HAMPABJICHHOTO BHU3 SI3bIYKA
MOJKET TPOXOIUTh 3a Mpenesbl BHYTPEHHEH BEPTHUKaIbHOH IIJIOCKOCTH, MPUYEM 3Ta 4acTb
MOKeT OBbITh VIJIMHEHa 3a Cc4eT OoJbluell BEPTHKAJIbHOW YacTH IO CPaBHEHHIO C
TOPU30HTAIBHON YaCThIO, TIPU 3TOM MPEINIOYTHTENBHO BEPTHKAIbHAS YaCTh 110 MEHBIIEH Mepe B
3 pasa OoJsiblle TOPH3OHTAJIBHOM YacTH. JTO OOECIEeYMBAET OTHOCHTEIBHO HEOONBIIYIO
TOPU30HTAJBHYIO YaCTh, TAK YTO MAHENN BCE €lle MOTYT OBbITh COEAMHEHBI BEPTUKAIbHBIM HIIH

HUCXOOAINUM ABHKCHHUEM.

Takum o6pa30M, HaCTb HaANpPaBJICHHOTO BHHU3 A3bIYKa MOXET MNPOXOAUTH 3a MNPECACIIbI
BHYTpeHHefI BepTI/IKaHbHOfI MJIOCKOCTH, IPU 3TOM YKa3aHHAasA 4aCTb MOXKET UMETh MO CYLIECTBY
dbopmy Tpamenwu WM KIMHOBUAHYIO (opmy. Takas ¢opma MO3BOJISIET 4YacTH, KOTrNa OHA
nojaBepraercs 000N GUKCUPYIOIIEeH, COSOUHSIIOIIEH WU APYroi CHiie B IJIOCKOCTH MaHENeH,
BKJIMHUBATHCS B MPOCTPAHCTBO, 00ECIIEYEeHHOE B HAMPABJICHHON BBepX OOKOBOI MOBEPXHOCTH, a
TaKXKE o6ecnqu/IBaeT MPOYHYIO 4acCThb, CHOCO6HYI-O BBIACPKHUBATDH CUJIBI, AJIsI CO3AAHUA TIJIOTHOI'O
COCAUHEHUA MCXKAY NMAHCITAMU. 3TO, B CBOIO OUECPEAb, YIYULIACT BOOJOHCTIPOHHULIACMBbIE CBOMCTBA

COCAUHEHUA MCXKAY NMAHCITAMU.

HaknoHHbIE KOHTaKTHBIE MOBEPXHOCTH MOTYT OBITh KaK PACIOJIOKEHbI C BHEIIHEH CTOPOHBI
W/WIM TIPUMBIKAIOIIUMHU K BHYTPEHHEH BEPTHKAJIBbHOW IUIOCKOCTH, TaK W MPEANIOYTHUTENBHO
MOJHOCTBIO PACIOJIOKEHbl C BHEIIHEH CTOPOHBI BHYTPEHHEH BEPTUKAJIBHON IUIOCKOCTH WU
MOJIHOCTBIO PACIOJIOKEHBl HA OAHOM CTOPOHE BHYTPEHHEH BEPTUKAIbHON MJIOCKOCTU. ITO
oOecrieunBaeT OTHOCHTENBHO TPOCTYK0 KOHCTPYKLHIO, KOTOpas OOeClednBaeT IUIOTHOE
COEMHEHUE MEXIy ABYyMs maHenssmu. IIpennodtuTenbHO BEepXHUE KOHTAKTHBIE MOBEPXHOCTH,
KOTOPBIE€ ONPENEISAIOT BEPTHKANIBHYIO IUIOCKOCTb, HEMOCPEACTBEHHO MEPEXOAAT B HAKIOHHBIE
KOHTaKTHbIE TOBEPXHOCTH. B Takol KOH(pHUrypamuu COeIWHEHHE KOHTAKTHBIX IOBEPXHOCTEH
MPONOJDKAETCST OT BEPXHHUX KOHTAKTHBIX IMOBEPXHOCTEH K HAKJIOHHBIM KOHTAaKTHBIM
MOBEPXHOCTSM, YBEJIMYNBAsl HEMNPEPBIBHYK) MOBEPXHOCTb, TEM CAMBbIM YyJIy4lllass COEOUHEHUE

MECXKAY NAHCTIAMHA U BOOJOHEIIPOHULIACMBIC CBOMCTBA COCAMHCHUA.

B COCAUHEHHOM COCTOSAHWU HU3 HAIIPABJICHHOTO BHU3 A3bIYKAa MOXKET COIIPUKACATHCA C BerHefI
CTOpOHOfI HaHpaBHeHHOfI BBCPX KaHAaBKW Ha KOHTaKTHOM MOBEPXHOCTU KAHABKH, IPU 3TOM

MEXKIy MNEePBOH WU BTOPOW COCIMHUTEIbHBIMM YaCTAMH HMEETCS 3a30p, MOPOXOASUIMH OT
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HAKJIOHHBIX KOHTAKTHBIX MOBEPXHOCTEN K KOHTAKTHOW MOBEPXHOCTH KaHaBKU. TakoW 3a3op
MOKHO HCIIOJIb30BaTh JJisi cOOpa, HAMPUMEpP, MbUIM WJIA CTPYKKH C MAHENIeH, KOTOPhIe MOTYT
00pa3oBBIBATHCS MIPU COSNMHEHUHU JBYX MaHeje. Kpome 3Toro, Takoi 3a30p mpeaHa3HadeH AJist
MPeIOTBPALEHHs] TOTO, YTOOBI JIF0OAast CHITa, BO3NEHCTBYIOIIAs HA MAHEH WIH C TIOMOIIBIO HUX,
MPUBOIWIA K TPHKATHIO MAHENIeH Ipyr ¢ APYroM rae-iudo eIne, KpOMe BEPXHHX KOHTAKTHBIX
MOBEPXHOCTEH W/WJIM HAKJIOHHBIX KOHTAKTHBIX MOBepXHOCTeW. KOHTakTHas MOBEPXHOCTH
KaHaBKU MPEANOYTUTENBHO SIBJIAETCS B OCHOBHOM TOPU30OHTAJbHONW M MO3BOJIAET CHJIAM,
BO3JCHCTBYIOIIMM Ha MAaHEJIb W, B YAaCTHOCTH, HA COCIUHEHHE MEXAY ABYMs MaHEJSIMHU, KaK
MPaBWJIO, B HAITPABJIECHUHN BHU3 ITPU HACTYNIAHUU HA MAHEJb, IE€PEIaBaThCsl HA YEPHOBOM MOJ WU
MOBEPXHOCTh TOJ MNaHesIMH. [IpeAmnoyTUTeNnbHO, 4YTOOBI HANpaBJIEHHAs BBEPX KaHAaBKA U
HATNPABJICHHBbI BHH3 SI3BIMOK HMENH Takylo (opMmy, YTOOBI 3a30p MEXAY KOHTAKTHOU
MOBEPXHOCTHI0 KAHABKM W HAPY)XKHOW MOBEPXHOCTBK) HM3a HAMNPABJIEHHOIO BHU3 S3bIUKa
MepeKpbiBajl LIHUPUHY 3a30pa, MPU 3TOM LIMPUHA 3a30pa MPOXOJAMNIA, MO MEHBbLIEH Mepe, Ha
YeTBEPTh LITUPHUHBI KAHABKH, OOJiee MPEATIOYTUTENIFHO, N0 MEHbIIEH Mepe, Ha TPeTh U elne doee
MPEINOYTUTEIPHO Ha OoJiee TOJOBUHBI INMPUHBI KAaHABKU. YKa3aHHAs INIHPUHA KaHABKU
OIpenensieTcss HauMEHbIIEeW TOPU3OHTAIBHOW INUPUHOM MEXAYy HAPYXKHOH IOBEPXHOCTBIO

HAIPaBJIEHHOTO BBEPX SI3bIUKA U HAIPABIEHHOH BBEPX OOKOBOI MOBEPXHOCTHIO.

BepxHsisa MOBEpPXHOCTh HAMPABJIECHHOIO BBEPX sI3bIYKA U BEPXHsSl MOBEPXHOCTh HAIPABJICHHON
BHU3 KAHABKHU MOTYT B COCAMHEHHOM COCTOSTHUH OBbITh Ha PACCTOSIHUU APYT OT JIPyra, Tak 4To
MEXIYy IBYMSI TMOBEPXHOCTSIMU MMeeTCs 3a30p. OmsTh ke, TaKOW 3a30p NpeOHa3HA4YeH s
MPeIOTBPALEHHs] TOTO, YTOOBI JIF0OAast CHITa, BO3ACHCTBYIOIIAs HA MAHEH WIH C TIOMOIIBIO HUX,
MPUBOIWIA K TPHKATHIO MAHENIeH Ipyr ¢ APYroM rae-iudo eIne, KpOMe BEPXHHX KOHTAKTHBIX
MOBEPXHOCTEH W/WJIH HAKJIOHHBIX KOHTAKTHBIX MOBEPXHOCTEN. JIBIIKeHHUE BBEPX HAIMIPABJIIEHHOTO
BBEPX SA3bIUKA MOXKET, HAPUMEP, MPUBECTU K BO3SHUKHOBEHHUIO TOPU3OHTAIBHON CHJIbL, KOTOpast
3aKpPbIBAET WIH C)KUMAET COEAUHECHUE MEKIYy ABYMsI NAHEJAMH, B HACTHOCTH, B TaK HA3bIBAEMBIX
3aMKOBBIX COEIUHEHHUSIX C 3aKPBIThIM ma3oM. YUToObl 00ecmeduTh 3TO IBIKEHUE BBEPX,
obecrieyeH 3a30p MEXKIy HAIMPaBJICHHBIM BBEPX SI3bIYKOM W HAMPABJICHHOW BHU3 KaHABKOIL.
BepxHsisi MOBEPXHOCTh HAIMpPABJICHHOW BHU3 KaHABKH MOKeT ObITh, Hampumep, oOpa3oBaHa
HIDKHEH MOBEPXHOCTBIO MEPEXOJHON YacTH, COEAWHSIOLIEH HamnpaBJ€HHbIA BHU3 SI3bIYOK C

OCTaJIbHOM YacCThIO MMAHEJH.

BerHﬂﬂ KOHTAaKTHasd TMOBEPXHOCTb W HAKJIIOHHAA KOHTAKTHAsA TIOBCPXHOCTb HaHpaBHeHHOfI
BBEPX OOKOBOM MOBEPXHOCTU MOTYT B3aUMHO COCTABJIATDH HepBbeI YroJi, a BEPXHAA KOHTAKTHAaA

MOBEPXHOCTb W HAKJIOHHAA KOHTAKTHAas MOBCPXHOCTb HAIIPABJICHHOI'O BHU3 sA3bIYKa MOTYT
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B3aMMHO COCTAaBJIATb BTOPOW YroJ, MPH 3TOM MEPBbIH U BTOPOH YIUIBI HAXOASATCS B Mpenesnax
pasHuiel B 20 rpagycos. Hanpumep, HakIOHHAst KOHTAKTHAsi IOBEPXHOCTD HAIIPABJIEHHON BBEPX
OOKOBOI TOBEPXHOCTH MOXET B3aUMHO COCTaBISITH MepBbId yron 120 rpamycoB, a BepxXHssA
KOHTaKTHasl MOBEPXHOCTb U HAKJIOHHAsi KOHTAKTHAsl MOBEPXHOCTb HAIMIPABJIEHHOIO BHU3 SI3bIUKA
MOIYT B3aUMHO COCTaBJSATb BTOPOH yroa 125 rpamgycos. PasHuma mexay AByMsl yriamu
COCTaBJIsIeT 5 IPajyCcoB, 4TO HAXOAUTCA B npeaenax 20 rpaaycos, Tak kak MeHbe 20 rpagycos.
3a cyer co3maHMs Pa3HULIBI MEXIY YTIaMH MOXKET ObITh oOecrieueHa KOH(UTypaLus, B KOTOpPOi
MOJKET OBITh JOCTUTHYTO PACKIMHUBAIOLIEE AEHCTBHE, YTOOBI YBEIHMYUTh (PUKCUPYIOIIHE CHIIBI
U BOJOHENPOHHLIAEMble CBOICTBA B coeanHeHuH. [IprkaTue i BKIMHUBaHNE (PUKCHPYIOLINX
3JIEMEHTOB JIPyT B APYyra MOKET MPUBECTH K YBEINYCHUIO (PUKCUPYIOIINX CHJI HJTH COCTUHEHUH

B ITaHECJIAX.

Ha BHemHeNH CTOPOHE HANpABIEHHOIO BBEPX A3bIUKA MOXKET COAEPXKATbCA MEpPBbIN
(UKCUPYIOIIUH 3JEMEHT, HampuMep, B BHIE HAPY)KHOH BBINMYKJIOCTH, 4 HANPABJICHHAs BHU3
OOKOBas MIOBEPXHOCTh MOYKET ObITh CHaOKeHa BTOPBIM (PUKCHUPYIOLIUM 3JIEMEHTOM, HalpuMep, B
BUAE yriyOJieHHus, B KOTOPOM IO MEHbIIEeH Mepe YacTh MEPBOrO U IO MEHBbIIEH Mepe 4acTb
BTOPOTO (PUKCHPYIOLIETO 3JIEMEHTa HaXOMIATCSl B KOHTAKTE B COCAMHEHHOM COCTOSIHUM MaHeJeH
U 00pasyroT MOBEPXHOCTh (PUKCHpYrOLIero snemMeHta. Takum obOpa3om, aBa (PUKCHPYIOLINX
3JIEMEHTa MOTYT B3aMMOAEHCTBOBATH IS oOecnedeHnst (PUKCALUU, B YaCTHOCTH, (PUKCALUU B
BEPTUKAJIHHOM HAIPaBJIEHUH WA NEPIEHINKYSIPHO (OCHOBHOMN) TIOCKOCTH maHenei. [lepBoiii
U BTOPOH (PUKCHPYIOIINE 3JIEMEHTHI PEATNIOYTUTEBHO BBITIOJIHEHBI 38 OJJHO LIEJIOE C MaHENbI0 U
MOryT ObITb, HampuMmep, Bblppe3epoBaHbl B  Marepuaje maHenn. lIpuMeHeHHe
B3aUMOJICHCTBYIOIINUX (PUKCHPYIOIIUX 3JEMEHTOB NMPEAOTBPALIAET MO CYIIECTBY BEPTHKAIBHOE
CMEIlleHne JBYX TMaHeJel apyr OTHocuTenbHO apyra. JlroOoi wim oba w3 mepBOro
(UKCHPYIOIEro »3JeMEHTa M BTOPOro (UKCHUPYIOIIETO 3JEMEHTa NPEANOYTUTENBbHO TI0
CYIIECTBY JKECTKO COENMHEHBbl COOTBETCTBEHHO C OCTAJIbHOW YACTBIO MAHENH, TaK YTO MOXKET
OBITH peaNn30BaHO OTHOCHTENBHO HAAEKHAsh M TMpodyHas (PuUKcauus, TOCKOJbKY He
UCTIOJIB3YIOTCSI OTHOCUTENBHO ciabble ynpyrue (UKCHPYIOIINE YaCcTH, B KOTOPBIX, KPOME TOTO,
OTHOCHTEJIbHO OBICTPO MOKET NPOM3OUTH YCTANOCTh MaTepuana. llepmoiii (ukcupyrommi
3JIEMEHT MOKET 00pa30BBIBATH HEOTHEMIIEMYIO YaCTh HAIPABIEHHOTO BBEPX SI3bIUKA, MPH 3TOM
nepBbIil (PUKCHUPYIOIIUN 3JIEMEHT MOXKET ObITh OOpa3OBaH, HANpUMEp, 3a CUYET BBICTYIMAIOIIECH
(HapyXy BBINYKJIOCTH) WM 3aryiyONeHHOW (BHYTPb BBINYKJIOCTH) pAeopManuy TpaHH

HaIpaBJICHHOI'O BBEPX A3bIYKA.
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ITepBriii (PUKCHUPYIOIIMH 3JEMEHT MOKET MPEACTABIATh COOOW HapY)KHYIO BBINYKJIOCTb, NPU
5TOM BHEIIHSSI CTOPOHA HAPYXKHOH BBIMYKJIOCTH COAEP>KUT BEPXHIOK YacCTh U MPUMBIKAKOLIYIO
HIDKHIOK 4aCTb, IIPU 3TOM HWXKHSS YacCTb COAEPKUT HAKJIOHHYI), MPEANOYTUTEIBbHO TUIOCKYIO,
(UKCUPYIOIYIO TOBEPXHOCTb, & BEPXHsS YacCTb COAEPIKHUT, MPEANOUTHUTENBHO H3OTHYTYIO,
HAMPABJBSIIOIIYI0 TMOBEPXHOCTh. IlepBbIii (PUKCHPYIOIIMIA 3J€MEHT Ha BHEIIHEH CTOpOHE
HAIPaBJIEHHOTO BBEPX s3bIYKa BO BPEMsl COEQUHEHUs YIHUPAETCs B HANPABJICHHYIO BHU3
OOKOBYIO MMOBEPXHOCTD APYrON MaHENH, IOCKOJIbKY OH SIBJISIETCS] BBICTYTIAOIIEH YaCThIO MMaHEIN
U, KaK MPaBUIIO, SIBJSIETCS CAMOH BHEIIHEH YacThIO MaHENU C OHOW CTOPOHBI, B TpeOyeTcs cuia,
KOTOPYIO HEOOXOOMMO MPEOIO0JIeTh BO BpPEMSl COEAMHEHHUS, YTOObl BAABHTH OJHY IAHENb B
apyryro. 3a cder obecriedeHusi (M30THYTOM) HAMPABISIONIEH MOBEPXHOCTH HAa BEPXHEW YacTH
JOTNOJIHUTENbHAS WJIM Jpyrasi MaHejlb HaMNpaBisgeTCsl BHMU3, TaK YTO COEAUHEHUE MOXKET
IPOUCXOIUTh MOCTENEHHO U MOTYT OBITh NMPEeNOTBpalleHbl OoJbinne negopManuu Marepuaia
W/WIM TIHUKOBble HampspkeHus. TakuM oOpasoMm, HIDKHSS 4YacTb MOXKET ObIThb HAaKJIOHEHAa |
oOpasyer 4acTh BBIMYKJIOCTH, KOTOPast OT CaMOl BHEILIHEH YaCTH BBIMYKJIOCTH BO3BPAILAETCS K
HAlPaBJIEHHOMY BBEpPX s3bIUKy. Tlakke 5Ta HAKJIOHHAsg IOBEPXHOCTb  BBINOJIHSET
HANPaBJLIOIYI0  (DYHKIMIO, HANpaBiisAsd MaHENM K HMX OKOHYaTelnbHOH craamu. Hakion
¢dukcupyromen MOBEPXHOCTH AOTIOTHUTENBHO TO3BOJISIET OTEHIMATIBHON HAIPaBIEHHONW BBEPX
CUJIe WJIH ABWKEHUIO MaHeJled MPUBECTU K BEPTHUKAJIBHOMY U TNOPHU3OHTAIBHOMY KOMIIOHEHTY
cunpl. ['OpU3OHTANBHBI KOMIIOHEHT MOKET HCIOJIB30BAaThCS AJIsl YAEPKUBAaHUSA IaHENeH
BMeCTe, MPWKUMasi MMaHeIu OPYr K APYry, AJs yJIy4IleHHs] COEAUHEHUS] U BOAOHENPOHULIAEMBIX
CBOWCTB COENMHEHHSI MEXKAY MaHeJsIMU. BTopoil PUKCHPYIOLINIT 3IEMEHT MOXKET IPEACTABIATD
coboii yriybnenue, couepskaiiee BEpXHIOK YacTh U MPUMBIKAIOIIYE) HIKHIOK YaCTh, MPH 3TOM
HIDKHSAST 4acTh CONEPXKUT HAKIOHHYIO, MPENNOYTHTENbHO IUIOCKYI, (DUKCHPYIOIIYIO
MOBEPXHOCTh JJISI B3aUMOJEHCTBUS C MEpBbIM (pukcHpyrommuM sjemeHToM. Kpome Toro,
HAKJIOHHBbIE TOBEPXHOCTHM HMEKT TO MPEHMYLIECTBO, HaNpuUMep, MO CPaBHEHHIO C
3aKPYTICHHBIMH MIOBEPXHOCTSIMH, UYTO X OTHOCHTENBHO JIETKO W3TOTOBHUTH MM (ppe3epoBaTh, U
OTHOCHTEJIBHO JIETKO OOECIEeYUTh OTHOCUTENIbHO OONBINYI0 KOHTAKTHYIO MOBEPXHOCTH MEXKIY
HUMH JJIs1 pacnpeneneHns (PUKCUPYIOIINX CHJI B COEOUHEHHBbIX naHelsix. llpeamodyrurensHo B
COCOMHEHHOM COCTOSHHUHM COCEIHUX TMaHeNlell HapyXKHas BBINYKJIOCTb M yriIyOJieHHe
B3aUMOJIEHCTBYIOT ZIPYyT C APYTOM HCKIIOYHTEIBHO MOCPEACTBOM HAKJIOHHBIX (PHKCHPYIOLIUX
nosepxHocTel. Takum 00pazoMm, (QYHKIIMOHAIBHOCTb U JEHCTBHE HAKJIOHHBIX (DPUKCHUPYIOLINX
MOBEPXHOCTEH MOryT OBITh yiydlleHbl. [IpenmnouTHTENsHO, B COENUHEHHOM COCTOSTHHH
COCEHMX TaHeJeH TOJBKO YaCThb HAKJIOHHOW (PUKCHPYIOLIEH MOBEPXHOCTH HIDKHEH YacTH
HApPY>KHOW BBIMYKJIOCTH B3aUMOJEHCTBYET TOJNBKO C YacTbiO HAKJIOHHOW (pukcupyromen

MOBEPXHOCTH HWKHEH 4acTH yriyOnenus. IlpeanoyrurensHO NIMHA HAKJIOHHON (PUKCHPYIOIIEH



12
MOBEPXHOCTH HW)KHEH YacTH HAPY)KHOH BBIMYKJIOCTH OOJIbIE, MPEANOYTUTENBHO 110 MEHBLIEH
mepe B 1,5 pasa Ooumblue, 4yeM HakJIOHHAs (PUKCHPYIOWAs MOBEPXHOCTh HIDKHEHW YaCTH

yTIayONeHMsL.

IIpennoutuTenbHO BEPXHsS BHEWIHSS CTOPOHA SBJISIETCA IO CYLIECTBY BEPTUKAJIBHONH U
OMNpeaessieT BHEUIHIOK BEPTUKAIBHYIO IUIOCKOCTh, IPU 3TOM, IO MEHbLIEH Mepe, 4acTh MEPBOro
(PUKCHUPYIOIIErO 3JIEMEHTa BBICTYNAeT M3 BHEIIHEH BEPTUKAJIBHOW IJIOCKOCTH, MO MEHbIIeH
Mepe, YaCTUYHO, MPEANOYTHTEIPHO MAaKCUMaJbHO Ha 2 MM, Oojiee NPEANOYTHTETHEHO
MaKCUMaJIbHO Ha | MM, B TOPHU30OHTAJIbHOM HAmpaBJjeHUH. BHEIIHAA BepTUKaIbHAs MJIOCKOCTb
OOBIYHO JIENIUT HATPABJICHHBIA BBEPX S3BIMOK Ha BHYTPEHHIOIO CEKIUIO, HAMPABJICHHYIO B
CTOPOHY HANpaBJIEHHOW BBEPX OOKOBOIH MOBEPXHOCTH, M BHEIHIOK CEKIHIO, KOTOPAsk CONEPKHUT
NepBbId  (PUKCUPYIOMMIA 3JIEMEHT, MPU 3TOM MaKCUMaJlbHAasi [IUPUHA BHYTPEHHEH CeKUUU
MPEANOYTUTENIBHO COCTABJIsIET HE MeEHee 8 pas, MNPEeanoyYTUTeNpHO He MeHee 10 pas,

MAaKCHUMAaJIbHON ITMPUHBI BHEIIHEN CEKLIUU.

IlepBriii (PUKCHPYIOIIMHA 3JEMEHT M BTOPOH (PUKCHPYIOMUI 3JIEMEHT MpPEeINOYTHTEIBHO
PacroyIOKEHbl HA YPOBHE HIKE YPOBHS HAKJIIOHHBIX KOHTAKTHBIX MIOBEPXHOCTEN HAIIPABJIEHHOTO
BHHU3 SI3bIYKa W HANPABJIEHHOH BBEPX OOKOBOH MOBEPXHOCTH. OOBIYHO 3TO CHIKAET CTETCHb
nedopmany COEIMHUTENBHBIX YacTeH B IPOLIECCE COSTUHEHMS, UTO CIIOCOOCTBYET YBEIHMUSHHIO
Cpoka Ciy:XObl M HAIEKHOCTH COENMHUTENbHBIX dacTed. [IpeanouTHTenpHO YpPOBEHB
HAKJIOHHBIX KOHTAKTHBIX MMOBEPXHOCTEN HANpPABJIECHHOIO BHU3 sI3bIYKA M HAINPABIECHHOH BBEPX
OOKOBOI MOBEPXHOCTH HAXOAMTCS BBILIE YPOBHS CAMOM BBICOKOW TOYKH HANPABJICHHOTO BBEPX
sa3plaka. Kak mpaBmiio, 370 ONarompusiTHO Ui CO3JaHUSl BOJOHEIPOHHUIIAEMOro Oapbepa Kak

MO>KHO OJTMKe K BEPXHEH MOBEPXHOCTH MaHEEH.

IlpennoururenbHO, MO MEHbLIEH Mepe, 4YacTb BEPXHEH 4YacTH HAPY>KHOM BBINYKJIOCTH,
PacoJIoKeHHOI Ha BHEIIHeW CTOPOHE HANPABJICHHOTO BBEPX SI3BIYKA, PACIHOJIOKEHA Ha Oosee
BBICOKOM YPOBHE, YEM YPOBEHb, ONpPEAEIseMbIl CaMO HIKHENH TOYKOH HANpAaBJICHHOW BBEPX
KAaHaBK{, U, TPENNOYTHTEIbHO, IO MEHbINEH Mepe, YacThb BEpXHEW dYacTu yriyOleHws,
pacmojioXKeHHass Ha HAIpaBJIEHHON BHU3 OOKOBOHM IOBEPXHOCTH, PpACIIOJIOKeHa Ha Oolee
BBICOKOM YPOBHE, YEM YPOBEHb, ONpPEAEIseMbIl CaMO HIKHENH TOYKOH HANpAaBJICHHOW BBEPX
KaHaBKU. HaxJIOHHBIE KOHTAKTHbIE IOBEPXHOCTH VYKA3aHHOW BBIMYKIOCTH W yrIyOJeHus
MPEANOYTUTEIBHO PACIOJIOKEHDl HIDKE CAMON HIM)KHEH TOYKM HAIMpPaBJIEHHOU BBEPX KAHABKU.

OObIYHO 3TO OOJlerdaeT MPOLECC COEMUHEHUs, HO TaKXKe MOXKeT ObITh OJarompUsTHBIM ISt
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Pa3bEOMHEHUST COCOMHEHHBIX MeXay cOoOOW MaHeJel IOCPEACTBOM HAIpPABICHHOTO BHH3

HAKJIOHHOTO ABUXEHUS MaHeIeH N0 OTHOLIEHUIO APYT K APYTY.

BepxHsiss 4acTh MOXET MPOXOAWTh Hajx OOJbIIeH BEPTHKAJIBHOW CEKLHEeH MO0 CPaBHEHUIO C
HIDKHEH 49acThi0, YTOOBI MOCTENEHHO HANPABIISATh MMAHEIH Ha MeCcTO. BepxHsis yacTb OOBIMHO HE
obecrieunBaeT BEPTUKAJBbHBIN (UKCUpYIOIUN 3((EeKT, Tak YTO €€ TOPH3OHTAJIbHBIE HYaCTH
UMEIOT MEHbIIIee 3HAYeHHE N0 CPABHEHUIO C HIDKHEH YacThio, KOTOpas OOBIMHO oOecreynBaeT
BEpTUKaIbHBIN Pukcupyromuii s¢pdext. Yactu nepBoro u BTOporo (PUKCUPYIOIIHUX 3JEMEHTOB,
KOTOpBIE HAXOAATCS B KOHTAKT€ B COEAMHEHHOM COCTOSHHM TaHeJeH, OOBIYHO 0Opa3oBaHBI
HAKJIOHHBIMU (DPUKCUPYIOLUTUMH TOBEPXHOCTAMHU (PUKCHPYIOIIUX 3JIEMEHTOB, TO €CTh HIKHIUMHU
qacTsMH. B coenuHEHHOM COCTOSIHMM TIaHeJeHd BepXHHE 4YacTH NEePBOTO M BTOPOTO
(UKCUPYIOIIUX 3JEMEHTOB MOTYT OBITh pPa3HECEHbl MO MEHbIIEH Mepe YacTHYHO. ITO
pacCTosiHME TIO3BOJIIET HAINPABIEHHOMY BEpPX S3bIUKY JBUTAaTbCS BBEPX, HE BCTpedas
NPEMATCTBUA CO CTOPOHBI HANPABJICHHOW BHHU3 OOKOBOM NMOBEPXHOCTH, MPUYEM JBIIKEHHE
BBEPX, B CBOIO OUEPEb, MOXKET OBITh IEPEAAHO U NEPEBENECHO B 3aKPbIBAIOIIEE TOPU30HTAIBHOE

OBWKEHUE NJIsl YJIYUIIEHUs COSNUHEHHs WM (UKCALMH MaHenel, NprKUMas TaHelIn Ipyr K

ApyTy.

BHewHss CTOpOHA HANPABAEHHOTO BBEPX SI3bIYKA MOKET COAEPKATh BEPXHIOI0 BHEIIHIOK YacCThb
U HUKHIOK BHEITHIOK YacTh, MPU 3TOM IMEPBbIA (PUKCHPYIOIIHA 3JIEMEHT PACTIONOKEH MEKIY
BEpXHEW M HWKHEW BHEIIHUMHU YaCTSIMU, MPU B3TOM HWXKHAS BHEIIHSS YacTh PACHOJIOKEHA
OnmuKe K BHYTPEHHEH CTOpPOHE HAIMpPaBJICHHOTO BBEPX S3bIYKA IO CPABHEHUIO C BEpXHEH
BHEITHEH 4acThio. BepxHsisi BHEIIHSISI CTOPOHA MOXKET OBITh MO CYI[eCTBY BEPTUKAIBHOU H
OTIpeIeiIeT BHEUTHIOK BEPTUKAIBHYIO TUIOCKOCTh, MPH 3TOM TEPBbIH (YUKCHPYIOMUN 3JIEMEHT
BBICTYIIA€T W3 BHEUIHEW BEPTUKAJbHOW IUIOCKOCTH IO MEHBbIIEH Mepe 4YacTUYHO,
MPEANOYTUTEIbHO MAaKCUMaJIbHO Ha 2 MM. Hampumep, BepxHsisl BHELIHSAS 4acTb HaJ MEPBBIM
(UKCUPYIOIUM 3JIEMEHTOM OIpeNessieT BEPTHKAIBHYIO IJIOCKOCTh, a HW)KHSISI BHEIIHSISI 4aCTh
MOJA TEPBBIM (PUKCUPYIOIINM 3JIEMEHTOM OIPENeNsieT APYTryI0 BEPTHKAIBHYIO IUIOCKOCTD,
napajuleibHy0, HO CMELIEHHYIO, NIPU 3TOM BEPTUKAJbHAS IMJIOCKOCTh HUKHEH BHEIIHENW 4acTH
pacrojioskeHa OJNke K HAIMpaBJICHHOW BBepX OOKOBON MOBEPXHOCTH. JTa pa3HHIA CO3JAeT
OTHOCHUTENILHO OO0JIbIIOE PACCTOSTHUE MEXKAY MAHENISIMA B MECTE TIEPECEUSHISI MEXKy HAKJIOHHON
(uKCcHUpYIOIEel TOBEPXHOCTHIO HAMPABJICHHOTO BBEPX SI3bIUKA U HIDKHEH BHEINHEH YacThIO, YTO
JOMycKaeT OOJBIINI YroJl HAKJIOHA BBEPX WIJIH BpallaTeIbHOE JBUKEHUE HAIIPABJIEHHOTO BBEPX
sI3bIYKA W, TakKUM O0pa3oM, MOTEHIHAJBHO OOJbIIee 3aKPbITHE WA CUJIYy HATSOKSHHS

(I)I/IKCI/IPYI-OH_II/IX SJIEMCHTOB [IJId YJAYYIICHUA COCAUMHCHHA W TUAPOUBOJAIHOHHBIX CBOWCTB
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naneneit. [[na uenn obecneueHus: GoNbLIeH CHUIIBI HATSKEHHSI MEKAY MAHESIMH JUTST CO3aHMS
BOJIOHETIPOHULIAEMOTO COETUHEHHS MEXKY HUMH TaKXKe MOKET ObITh MOJIE3HO, KOTAa HAKJIOHHAS
KOHTaKTHasl MOBEPXHOCTb HAMNPABJICHHOIO BHU3 sI3bIYKA, HAKJIOHHAS KOHTAKTHAas MOBEPXHOCTH
HANpPaBJICHHOW BBepX OOKOBOW MOBEPXHOCTH, HAKJIOHHAS (PUKCUPYIOLAs MOBEPXHOCTH
HAIPaBJICHHOW BBEPX KaHABKU M HAKJIOHHAs (PUKCUPYIOIIAs TOBEPXHOCTb HAIPABICHHON BHH3

60KO0BOI1 MOBEPXHOCTH MPOXOAAT TI0 CYLIECTBY MapaJJIeIbHO.

HwxHsass BHeEIHsis CTOpOHA MOKeT OBITh MO CYIIECTBY BEPTHKAJIBHOW, a HAKJIOHHAs
(UKCUPYIOIAsT MOBEPXHOCTh WJIM HUKHSISI YaCTh W HWKHSISI BHEIIHSSI 4aCTh 00pa3yloT yroj ot
100 no 175 rpamycos, B wactHocTH, oT 100 mo 150 rpanycos, Oonee koHkpetrHo, otT 110 mo 135
rpaaycoB. Takoii yroj o0ecrieunBaeT HawIydiiee coueTaHne (GUKCHPYIONINX U HAMPABJISIFOIIHX
CBOHCTB. Yron, oOpa3oBaHHBIM MEXIy BEPXHHUMH KOHTAKTHBIMH TOBEPXHOCTSIMH U
HAKJIOHHBIMU KOHTAKTHBIMU MMOBEPXHOCTSIMH, U YTroJi, 0Opa30BaHHBIA MEXIY HIKHEH BHEIIHEH
YaCcThIO U HAKJIOHHON (DMKCHPYIOIIEH MOBEPXHOCTHIO UM HUKHEH YaCThIO, MOTYT OTJIMYATHCS B
npenenax 20 TpaaycoB W MPEANOUYTHTENbHO JOJUKHBI ObITh OJUHAKOBBIMH. JTO O0eCeunBaeT
OTHOCUTEJIbHO MPOCTO€ HU3rOTOBJEHHE, MPU KOTOPOM OAMH M TOT K€ WM aHAJIOTUYHBIN

UHCTPYMEHT MOKHO HCIIOJIB30BATh IS (Ppe3epoBaHusi 0OOMX 3JIEMEHTOB U3 TTaHENH.

Camasi BHeIIHSIS 4YacThb MEPBOTO (PUKCUPYIOIIETO 3JIEMEHTAa MOKET OBITh pACIOJIOKEeHA Ha
TOPU30HTAJBHOM YPOBHE, KOTOPBIM HM)KE MO CPABHEHUIO C HAIPABJIEHHOW BBEPX KaHABKOM.
Takum 00paszoM, BO BpeMsi IBH)KEHUS MMaHeJell BHU3 BO BpeMsl COSAMHEHMSI caMmasi IIHPOKash WK
camasi BHEIIIHSISI YaCTh MEePBOro (PUKCUPYIOMIETO 3JIEMEHTA BCTPEUYAETCS] OTHOCUTENIBHO MO3]THO,

91O O0JIeryaeT COeqUHEHNE ABYX NaHEeNeH.

[Tanenu cornacHO M300pETEHHIO, HANPUMEP, 1O MEHbLIEH Mepe YaCTHYHO HW3rOTOBJIEHBI M3
OKCHJIa MarHusi WM OCHOBaHbI Ha OKCHJE MarHus. llaHenp B COOTBETCTBHHU C M300peTeHHEM
MOXET COAEPKATh. CEPALEBUHY, UMEKINYK) BEPXHIOK) M HUKHIOK CTOPOHBI, IEKOPATUBHYIO
BEPXHIOKD CTPYKTYPY (MM BEPXHIOK CEKLUHIO), TPUKPEIUICHHYIO MPsIMO MM KOCBEHHO K
YKa3aHHON BEpPXHEH CTOPOHE CEPIALICBUHBI, IIPU 3TOM YyKa3aHHas CEpALEBUHA COJAEP>KHUT. IO
MEHBIIEH Mepe OAUH KOMIIO3UTHBIN CJIOH, COAEPKAIIUMI: N0 MEHbLIEH Mepe OJHY KOMIO3ULIHUIO
HAa OCHOBE OKCHJIa MarHus (MarHe3um) W/Wjin rHIpOKCHIA MarHus, B YaCTHOCTU MarHe3HaJbHbIN
1eMeHT. YacTuipl, B 4aCTHOCTH YaCTHUIbl HA OCHOBE LIEJUTIOJIO3bI W/HIIM CHJIMKOHA, MOTYT OBbITh
IVICTIEPTUPOBAHBI B YKa3aHHOM MarHe3najbHOM LieMeHTe. HeoOsi3aTenbHO OAMH MITH HECKOJIBKO
APMUPYIOIIHUX CJIOEB, TAKUX KaK CJIOU U3 CTEKJIOBOJIOKHA, MOTYT OBITh BCTPOEHBI B YKA3aHHBIN

KOMITIO3UTHBINA CJIOH. KOMHOSI/IL[I/UI CEPALECBUHBI MOKET TaKXKE COHCPXKATH XJIOPUA MarHus,
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MPUBOSIINI K TIOJYYSHHUIO IIeMeHTa Ha ocHOBe okcuxuyopuna maraus (MOC), w/unu cynedar

MarHusi, MPUBOISIINN K MOJYYSHHIO [IEMEHTa HAa OCHOBE OKCUCYJb(aTra maraus (MOS).

brito OoOHapyXeHO, 4YTO TNPUMEHEHHE KOMIIO3MIMM Ha OCHOBE OKCHAAa MAarHus W/ wim
THAPOKCHUIA MarHUs U, B YaCTHOCTH, MAarHe3MaJbHOro LeMeHTa, Bkimouaromero MOS u MOC,
3HAYUTENBbHO VJIYUIIAeT BOCIUIAMEHSIEMOCTh (HErOprYecTb) HEKOPATHBHON MaHEeNu Kak
TakoBOH. Kpome TOro, OTHOCHTENBPHO OrHECTOWKas NaHeJb TAaKXKe HMEET 3HAYUTENIBbHO
YIYUYIIEHHYIO CTa0MJIBHOCTh pPa3MEpPOB MpH  KOJEOAHUsIX TEeMIepaTtypbl MpH OOBIYHOM
UCTIOJIb30BaHMU. L[eMeHT Ha OCHOBE MarHe3WH NpPENCTaBIseT COOOH IEMEHT, OCHOBAHHBIA Ha
MarHes3uu (OKCHAE MarHusi), B KOTOPOM LEMEHT SIBJIIETCS] TPOIYKTOM XUMUYECKOH PEakLuu, B
KOTOpPOH OKCHJ MAarHusl BBICTYIIA€T B KAadeCTBE OIHOIO M3 PEeareHToB. B MarHe3najbHOM
LIEMEHTE MarHe3us BCe elle MOXKET MPUCYTCTBOBATH M/MJIH MOABEPIJIACH XUMHUECKOH PEeaKLny,
IpU KOTOPOH oOpasyercst Apyrasi XHMHYECKasi CBsA3b, Kak Oyaer Ooiee moapoOHO pa3bsiCHEHO
HIwke. Hmke mpencraBieHbl NONOJHHUTEIbHbIE NMPEUMYIIECTBA MAarHe3WaJbHOTO LIEMEHTa IO
CPaBHEHHIO C JPYTUMH THIAMH ILeMeHTa. [lepBoe IOMOJHUTENBHOE MPEUMYLIECTBO
3aKJIFOYAETCS. B TOM, YTO MAarHe3HMaJbHbIH LIEMEHT MOXKHO IPOU3BOIUTh OTHOCHTEIBHO

SHepro3GPeKTUBHBIM U, CJIENOBaTeNbHO, peHTadenbHBIM  crocodoMm. Kpome  Toro,

,
MarHe3HaJbHbIH EMEHT HMEET OTHOCUTEIBHO OOJBIIYIO MPOYHOCTh HA CKATHE U PACTSKEHHE.
Eme ogHMM mpenMyIiecTBOM MarHe3uajbHOTO IIEMEHTA SIBJSIETCS TO, YTO 3TOT LIEMEHT UMEET
€CTeCTBEHHOE CPOJACTBO K - OOBIYHO HEAOPOTMM - IIEJUIFOJIO3HBIM MaTepHajaM, TakuM Kak
IpEeBECHBIN MOPOIIOK U3 PACTHUTEIBHBIX BOJOKOH (IpeBeCHas MbUIb) W/WJIM IPEBECHAS CTPYXKKA,
5TO HE TOJBKO VIy4IIaeT CLEIUIEHHE MAarHe3MajbHOrO LEMEHTa, HO TaKKe NPUBOIUT K
CHIDKEHHUIO MacChl U OOJIbIIeH 3BYKOM30JALUH (nemndupoBarnto). OKCHA MarHusl B COYETaHUH
C LIEJUTFOJIO30H U, HeoOsA3aTeNbHO, TIMHON 00pa3yeT MarHe3uaJibHble LIEMEHTHI, MTPOMYCKAIOIIHE
BOASIHOM Tap, 3TOT IIEMEHT He MOPTHUTCS (THHET), MOTOMY 4YTO 3TOT LEMEHT 3(P(EKTHBHO
BbITeCHSIET Biary. Kpome TOro, MarHe3WajbHBIN LIEMEHT SIBISIETCS OTHOCHTEIBHO XOPOLINM
U30JIIIUOHHBIM MaTEPHAJIOM, KaK ¢ TOYKH 3PEHUST TEPMHUYECKOH, TaK U C NEKTPUIECKONH TOUKH
3peHHus, YTO JeJaeT TMaHellb OCOOSHHO MOAXONAIIEeH [UIsi HAmOJBHOTO TIOKPBITHS B
PaTUOJIOKALIMOHHBIX CTAHLHMSAX M ONEPALOHHBIX OOJNBHUYHBIX manaT. JlOMOJHUTEIbHBIM
NPEUMYIIECTBOM MarHe3MaJbHOTO LIEMEHTA SIBJSIETCS TO, YTO OH UMEET OTHOCHUTENIbHO HHU3KHIM
ypoBeHb pH Mo CpaBHEHHIO C APYrMMH THUIIAMH LIEMEHTA, YTO B COBOKYITHOCTH OOecreunBaeT
OOJIBIIYIO TOJITOBEYHOCTHh CTEKJIOBOJIOKHA B BHJE AMCIIEPCHBIX YAaCTHI] B LIEMEHTHOH MaTpuIle
u/unn (B BHUIE CTEKJIOBOJIOKHA) B KA4e€CTBE apMHUPYIOMIETO CJOs, W, KPOME TOTO, MO3BOJISIET

HUCIOJIb30BaTh APYru€ BUABI BOJIOKOH AOJITOBCYHBIM o6pa30M. HpI/I 3TOM JOOIIOJHUTECIIbHBIM
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NpeuMymeCTBOM I[eKOpaTPIBHOfI NaHEIHN ABJIACTCA TO, UYTO OHA MOAXOOUT KaK IJI1 BHYTPCHHUX,

TaK U JJIs1 HAPY)KHBIX padoT.

Kak yxe ynoMHHanoCh, MarHe3najibHbIA [IEMEHT OCHOBAH Ha OKCHUE MAarHUsl U/WJIH TUIPOKCHIIE
MarHusi. MarHe3uaJbHbIil LEMEHT KaK TAaKOBOM MOXKET HE COAEp:KaTb OKCHUIA MarHusi, B
3aBUCHUMOCTH OT JAOMOJHUTENbHBIX PEAr€HTOB, UCIOJb3YEMbIX ISl MOJIYYEHHUS] MarHe3uajbHOIO
LeMeHTa. B JaHHOM ciyvae, HalpuMep, BIOJIHE BO3MOYKHO, UTO MarHe3usl B Ka4eCTBE pearcHTa
MpPEBpAIAETC B TUAPOKCHUI MAarHus B MPOLIECCE MPOU3BOACTBA MarHE3HAJIbHOTO LIEMEHTA.
CrnenoBaTepbHO, MAarHE3UAJbHBIN [IEMEHT KaK TaKOBOW MOXET COAEP:KaTh TMAPOKCHII MarHusl.
OOBIYHO MarHe3WaJbHBIN [IEMEHT COJEPKUT BOIY, B YACTHOCTH THAPATHPOBAHHYIO Boay. Bonma
OOBIYHO MCTIOJIB3YETCsI B KAYECTBE CBS3YIOLIETO I CO3aHUs MPOYHOU M CBSI3HOU LIEMEHTHOMU

MaTPHULBL

Komnosunust Ha OCHOBE MarHe3uW, B YaCTHOCTU MAarHe3WajbHBIM LIEMEHT, MOXET COMAep:KaTb
xnopun maraus (MgCly). Kakx mpasmno, mpu cmemmBanuu Maraesnmn (MgO) ¢ xmopugom
MarHusi B BOAHOM pPacTBOpe 0OpasyeTcs MarHe3HMajJbHBbIA LEMEHT, COAEp KAl OKCHUXJIOPHU
marausi (MOC). Ceszyromumu ¢aszamu sisitores Mg(OH),, SMg(OH), MgCl,.8H,0 (popma
5), 3Mg(OH), MgCL.8H,O0 (dopma 3), m Mg (OH)CICO;3H,0. dopma 5 sBisercs
NPEANOYTUTENBHON (a30i, Tak Kak 3Ta (aza UMeeT MPEBOCXOIHbIE MeXaHIUeCcKue cBoricTra. 1o
CPAaBHEHHUIO C APYTUMH THUIIAMH LEMEHTa, TaKuMH Kak mnopriaanauement, MOC obnanmaer
npeBocxonubiMu cBoiicTBamu. MOC He TpeOyeT MOKpPOro OTBEp:KAEHUs, 00JalaeT BBICOKOM
OTHECTOMKOCTBIO, HU3KON TEIJIONPOBOAHOCTBIO, XOPOUIEH CTOHKOCTBIO K UCTHUPaHUIO. LlemenT
MOC MoOXeT HCTONB30BaThCS € PAa3IMYHBIMH 3aNOJHUTEISIMH (JOOAaBKaMU) W BOJIOKHAMH C
xopourei aaresneld. OH TakKe MOXET IMOJIy4aThb pa3jiMdHble BUIBI 0OOpaOOTKH MOBEPXHOCTH.
MOC pa3BuBaeT BBICOKYIO MPOYHOCTb Ha C:kaTue B TeueHHe 48 vacos (Hampumep, 8000-10000
($yHTOB Ha KBagpaTHBIN At0¥M). IIpUpOCT MPOYHOCTH Ha CIKATHE MPOUCXOIUT HAa PaHHEH CTaIuu
OTBEPKIACHMS - 48-4acoBasi MPOYHOCTH OyAET COCTaBIATh He MeHee 80% OT mpenena MPOYHOCTH.
IIpounocte Ha cxxkatne MOC mpeanodTuTeNbHO HaXoAguTcs B mpenenax ot 40 mo 100 H/mm2.
IIpenen mpounoctu mpu u3rude npeanouTutensHo cocrapisier 10-17 H/mm2. TloBepxHOCTHAS
tBeprnoctb MOC mnpeamourutensHo coctaBimsier S50-250 H/mm2. Moayne  ynpyroctu
MPEANOYTUTENIBHO COCTaBsseT 1-3 10" H/vm?, IIpounocte mpu m3rude MOC OTHOCHTENBHO
HHU3Kas, HO €€ MO)KHO 3HAUUTEJbHO YJIYULINTH IyTeM NOOaBJIEHUS BOJIOKOH, B YAaCTHOCTH
BOJIOKOH Ha OcHOBe wLeunono3bl. MOC coBMeCTHMM C IIMPOKHUM CHEKTPOM ILIACTHKOBBIX
BOJIOKOH, MUHEPAJIbHBIX BOJIOKOH (TaKUX Kak 0a3abTOBBIE BOJIOKHA) M OPraHMYECKUX BOJIOKOH,

TAaKUX Kak Oaracca, npeBecHble BOJIOKHAa H neHbka. MOC, ucrnonb3yeMblil B MaHENNU COTJIACHO
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n300pEeTEHNI0, MOXKET OBITh OOOTaIeH OJHUM HJIH HECKOJIBKHUMH U3 3TUX THUIOB BOJOKOH. MOC
HE JaeT yCaaK{, YCTOHYMB K MCTHUPAHUIO M JOMYCTHMOMY HM3HOCY, yAapaMm, BMSTHHAM H
napanuHaM. MOC yCTOWYHMB K LHMKJIAM HAarpeBaHuss W 3aMOPAKUBAHUSA-OTTAUBAHUS U HE
TpeOyeT BOBJIEUEHUs] BO3AyXa sl MOBBILEHUs noiaroedHoctH. Kpome toro, MOC obnanaer
OTJIMYHON TEIUIONPOBOAHOCTHIO, HU3KOHW 3JIEKTPONPOBOAHOCTBIO M OTJIMYHBIM CLETUIEHHEM C
pa3nmu4yHBIMU  cyOcTparaMu ©  Ao0aBKaMH, a TaKkKe HMEeT MpHeMJIeMble CBONHCTBA
orHectoiikoctu. MOC MeHee mNpeAnoYTUTENIEH, €CNU IaHelb I[OABEPraeTcsl BO3AEHCTBUIO
OTHOCHTEJIbHO HKCTPEMANIbHBIX IOTOAHBIX VCIOBUH (Temreparypa U BIIAXXHOCTb), KOTOpbIE
BJIIUSIIOT KaK Ha CBOMCTBA CXBATBHIBAHUS, TaK U Ha oOpasoBaHue (as3wl okcuxyopuna maraus. Co
BpeMEHEM aTMOC(EpHBIH YIJIEKUCHbIH ra3 OyneT pearupoBaTh C OKCUXJOPHUAOM MAarHusi ¢
obpasoBanueM moBepxHocTHOrO cioss Mgy (OH)CICO3.3H,O. Dtor cioit  ciykut st
3aMeJUICHUs TIPOLIECCa BhIIETaYNBAHIA. B KOHEYHOM MTOre MOTOJNHUTENbHOE BBILIEIAYHBAHNE
NpUBOAUT K oOpasoBanuto ruapomarHesura 4MgO.3CO;. 4H,O, koTopblil — sBIsSETCS

HEpPACTBOPUMBIM U MO3BOJIAET LEMEHTY COXPAHITh CTPYKTYPHYHO LIETIOCTHOCTb.

Komrmo3nnust Ha OCHOBE MarHusi ¥, B YaCTHOCTH, MarHe3HaJIbHbII LIEMEHT MOTYT ObITb OCHOBaHbI
Ha cCyhbdare MarHus, B YaCTHOCTH Ha TrenTaruapare cyibpaTHOrO MHHEpaja >SICOMHUTA
(MgSO4-7H,0). Dta mocnenHsst COMb TaKKe€ M3BECTHA Kak COJIb JrcoMa. B BomHOM pactBope
MgO pearupyer ¢ MgSQOy4, 9T0 MPUBOIUT K 0OPa30BAHUIO OKCHCYIb(ATHO-MArHIEBOTO [IEMEHTA
(MOS), oOmagaromero oueHb XOPOIIMMH BsDKYLIIUMH cBoicTBamMu. B MOS nanbGonee uacro
BCTpevarowieiics xumudeckoi ¢asoii smistercss SMg(OH),. MgS0,4.8H,0. Xors MOS He Tak
npoueH, kak MOC, MOS nyuiine noaxoAauT Ajisl OTHECTOMKUX MpUMeHeHMH, nockoiabky MOS
HAUMHAET pasJjlaraThCsi MPU TeMIepaTypax, Oojee 4eM B Ba pa3a NMPEBbIMIAOIINX TEMIIEPATYPY
MOC, uto olecrneunBaer OoJyiee UIMTENBHYIO 3alIUTy OT OrHsA. Kpome Toro, mpomyKThl UX
Pa3JIOKEHUS TIPU TOBBILIEHHBIX TEMIIEPATYpPax MEHee BPEeOHBI (IMOKCH CEpBI), UeM MPOIYKTHI
oKcuxJiopuaa (CoJisiHasi KUCJIOTa), U, KPOME TOro, MeHee arpeccuBHbl. Kpome Toro, morojHsle
yCIIOBHS (BJIAXKHOCTh, TEMIIEPATYPa M BETEP) BO BPEMsI HAHECEHHUS HE Tak KpUTH4HbI aist MOS,
kak it MOC. Mexanunueckast mpoyHocTh eMenTa MOC 3aBUCHT IJTaBHBIM 00pa3oM OT TUIA U
OTHOCHTEJIbHOTO COJAEp’KaHUsl KpHCTaIMdeckux (a3 B meMeHTe. bbuio 0OHapykeHO, 4TO
YeTbIpe OCHOBHBIE COJIM MArHHsl, KOTOPbIE MOTYT BHOCHTbH BKJIQJI B MEXaHUYECKYIO MPOYHOCTH
nementa MOS, cymectBytor B TpoiHONl cucreMe MgO-MgSO4—H,O npu pasnuusbix
temneparypax ot 30 mo 120 rpagyco Lemscus SMg(OH), - MgSO,; 3H,O (dasza 513), 3
Mg(OH),-MgSO,;-8H,O0  (dasa  318), Mg(OH),-2MgSO43H, 0  (dasza 123), wu
Mg(OH),-MgSO,-5H,O (daza 115). O6sraro dazy 513 u ¢a3y 318 MoxHO OBUIO MONTYyUUTH

TOJIBKO NYTEM OTBCPKACHUA LEMECHTA B YCJIOBHAX HACBIIICHHOIO IIapad, KOraa MOJIAPHOE
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cootHomenne MgO u MgSO, 6buto 3adukcuposano (npubausuTenbHo) Ha ypoBHE S5:1. Bbuto
obHapyxkeHo, 4To (aza 318 BHOCHT 3HAYUTENIbHBIM BKJIAJ B MEXaHUYECKYIO MPOYHOCTb H
cradmibHAa TIPU KOMHATHOH TeMIepaType, U TIO3TOMY IPEANOYTUTENIbHO, YTOOBI OHa
npucytcTBoBasa B npumensieMoM MOS. Dto Taxke oTHocuTcs K dasze 513. Ykazannas ¢asza 513
OOBIMHO WMeeT (MHKpPO)CTPYKTYPY, BKJIOUAIOIIVIO MIOJIbYATYI0 CTPYKTYypPy. OTO MOXKHO
npoBepuTh ¢ momorisio SEM ananusa. Mrier okcucynbdara maraus (SMg(OH),-MgSO4-3H,0)
MOTYT OBITh MPAKTUYECKH OAHOPOIHBIMU U OOBIYHO UMEIOT AnuHy 10-15 Mxm u muamerp 0,4-1,0
MkM. Korna peus uaer 06 Urosb4atoil CTpyKType, MOKET TaKkKe MOAPa3yMeBaThCs Yelnyivaras
CTPYKTypa W/MIM HUTEBHIHAs CTPyKTypa. Ha mpakThke He NPEACTaBISIETCS BO3MOXKHBIM
nonyuutb MOS, copepskammii 6onee 50 % ¢aser 513 mam 318, HO myTeM peryJIupoBaHHs
COCTaBa KPHCTAUIMUECKOW (asbl MOXKHO TOBBICHTH MeEXaHHYeCKyr mpodHoct MOS.
[IpennoururenbHO  MarHe3WajdbHBIM  LEMEHT COAEPKUT 1O  MeHbieln mepe  10%,
NPEANOYTUTENBHO 1O MeHbInel Mepe 20% u Oosiee mpennouTuTeNbHO 1o MeHbineil mepe 30%
5Mg(OH);*MgS043H,0 (513 ¢asza). DTOT nNpennouTHUTENbHBIN BapHUaHT OCYINECTBJICHUS
obecrieunBaeT MOJy4YEHNE MAarHe3UaJIbHOTO LIEMEHTA, HMEIOLIETr0 JOCTATOUHYI0 MEXaHUYECKYIO

MPOYHOCTL JIA UCTIOJIb30BAHWA B CEPALUCBUHHOM CJIOC ITAHCIIN IJIA T10J1a.

Kpucrammyeckyro  ¢asy MOS wmoxkno perynupoBars mnyreM woaupuxkaumu MOS ¢
UCTIOJIb30BAHUEM OPTaHUYECKON KHCJIOTBI, MPEANIOYTUTENIbHO JIMMOHHOW KHUCIOTBI, W/WJIH
docdopuoit kucnotel, w/umu docharos. B xoxe 3Toit Moaudukanuu MOTYT OBITH MOJTYYEHBI
HoBbIe (pa3el MOS, koTopeie MoryT ObITh BhIpaxeHbl kak SMg (OH) 2. MgS0,.5H,0 (¢aza 515)
u Mg(OH),*MgSO4+7H,0 (daza 517). ®@a3a 515 moxer ObITh MOJyUYe€HA MyTeM MOAU(PUKALIUN
MOS ¢ wucnonbp3oBaHHEM JHUMOHHOW KHCHIOTHL Da3a 517 moker ObITH MONy4YeHA NyTEM
momudukanmun MOS ¢ wucnons3oBanneM ¢ocdopHoit kuciaorel w/mnu  docdaror (Hz;POs,
KH,PO4, K3PO4 u K;HPO,). O1r dasza 515 u dasa 517 moryr ObITh OnpeaeneHbl XUMHYECKIM
3JIEMEHTHBIM aHaMu30M, npu 3ToM SEM aHanmu3 AOKa3bIBAaeT, YTO MHUKPOCTPYKTypa Kak (hasbl
515, Tax u ¢as3pr 517 npencrasusier coO0H UroJbYaATHI KPUCTAIUI, HEPACTBOPUMEBII B Boze. B
YaCTHOCTH, MPOYHOCTh Ha C)KaTHe M BOJOCTOMKOCTE MOS MOXKHO yAy4IIUTh NOOaBJIEHHEM
JUMOHHOH KUCIOTHL CienoBaTeNbHO, MPEeanodTuTebHo, 4To0sl MOS, eciiu ero mpuMeHsIoT B
NaHean corjacHo usobpereHuro, coxepxkan SMg (OH) 2-MgSO4-5SH,O (dasa 515) w/wnmm
Mg(OH),*MgS04*7H,0 (daza 517). Kak ykazano Bbime, nodasneHue GochopHON KUCIOTHI U
¢dochaToB MOXKET YBENMYUTH BpPEMsl CXBATBIBAHHS W YJIYYLIUTh MPOYHOCTh HA CXKaTHE H
BogocToiikocTh MOS meMeHTa 3a cueT M3MeHeHHs mpouecca rupparaunun MgO u ¢azoBoro
cocraBa. B stom ciyuae Qocdopnas kucnora miam (ocdarbl HOHHZHPYIOTCS B PacTBOpE C

obpazoBanuem H,POys, HPO42', u/unu PO43', rne O5TU aHWOHBI aACOpOHMPYIOTCS Ha
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[Mg(OH)(H,0)"]", wunrubupys obpasosanue Mg(OH), u eme OGonblie CIOCOOCTBYET
oOpazoBaHuio HOBOW (a3pl cyOcynbpaTa Maraus, YTO MPUBOIUT K KOMIIAKTHOH CTPYKTYpE,
BBICOKON MeXaHH4eCKOW MPOYHOCTU U Xopouiei BopocTtoiikoctu MOS nemenTa. YiydineHue,
BbI3bIBaeMoOe no0aBieHneM ¢ochoproit xucnorel mwiu ¢ocharos B nement MOS, crnemyer
nopsinky H;PO, = KH,PO+ >> K,HPOs>> K;POs,. MOS obGnagaer nyvmed oObeMHOMU
CTa0MJIBHOCTBIO, MEHBILIEH yCaakoH, JyYLIMMH CBS3BIBAIOIIMMU CBOWCTBAMH W MEHBLIEH
KOPPO3HOHHOHN aKTHBHOCTBIO MPH 3HAYUTEIBHO O0Jiee ITUPOKOM JHAITA30HE MTOTOIHBIX YCIOBHA,
gyem MOC, u mostomy Moxker ObiTh mpenmouturenbHee MOS. IlnotHocte MOS 00bI4HO

3
kosebnercst oT 350 mo 650 kr/m’. [Ipenen npoyHOCTH NpU U3rude MPEATIOYTUTENBHO COCTABIISET

1-7 H/mm>.

KoMrmo3unmst MarHueBoro HeMeHTa MPEANOYTUTENbHO COAEPIKUT OAHY WIIM HECKOJIBKO T00aBOK
HAa OCHOBE CHJIMKOHAa. MOJKHO HCIIOJIb30BaTh Pa3jM4YHble JOOABKM Ha OCHOBE CHIIMKOHA,
BKJIFOYAs, HO HE OrPaHWYMBAsACh HMH, CHJIMKOHOBBIE Macja, CHJIMKOHBI HEHTPaJbHOrO
OTBEP)KIOCHMS, CUJIAHOJIBI, CUJIAHOJIbHBIC JKHJIKOCTH, CHJIMKOHOBBIE (MHUKpO)chepsl wuim
CHJINKOHOBBIE YACTHIIBI, & TaKXXe€ MX CMECH W NMpou3BoAHblE. CHIMKOHOBBIE Macia BKIFOYAIOT
YKUJIKUE TTOJIMMEPHU3OBAHHbIE CHIIOKCAHBI C OPraHUYeCKUMH OOKOBBIMHU LIETISIMH, BKJIFOYAsl, HO He
OTPaHUYMBASICh UMM, TOJH(METHII)CUIOKCAH M ero npousBoaHble. CHIMKOHBI HEHTPaTbHOTO
OTBEP)KIOCHHS BKJIIOYAIOT CUJIMKOHBL, KOTOPBIE BBIOEJSIOT CHHPT WM APYrHe JIeTydue
oprannueckue coemunenus: (JIOC) npu otsepskneHun. Jlpyrue mobGaBKu Ha OCHOBE CHIJIMKOHA
W/WJIM CUJIOKCAaHBI (HAMPUMEpP, CHJIOKCAHOBBIC TOJUMEPBI) TAK:Ke MOTYT OBITh HCIOJb30BAHBI,
BKJIFOYAsi, TIOMHMO TIPOYEro, CHJIOKCAHBI C THUAPOKCWIBHBIMU (HJIM THIPOKCHU) KOHIIEBBIMU
IPyNIaMu /WM CHJIOKCaHbl C APYTUMH PEAKLHOHHOCTIOCOOHBIMH TPYINAMH, aKpUJIOBBIC
CHJIOKCAHBI, YPETAHCHJIOKCAHBI, 3TIOKCHAHbIE CHJIOKCAHBI U MX CMECH U MNpousBoaHble. Kak
noapoOHO OMHMCAHO HWXKE, TAKKE€ MOXKHO HCIIONIb30BaTh OJWH MJIH HECKOJIbKO CLIMBAIOIINX
areHToB (HampuMep, CLIMBAIOIIME AareHTbl Ha OCHOBE CHJIMKOHA). Bs3kOCTh OXHOW WM
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HampuMep, CHIIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
MoxkeT cocTtaBisaTe okoso 100 cCt (mpum 25 °C), 49ro Ha3bpIBaeTCs HU3KOBSA3KHM. B
ANbTEPHATUBHBIX BAapPHAHTAX OCYIIECTBICHHS BA3KOCTb OJHOW HIJIM HECKOJIBKHX NOOABOK Ha
OCHOBE CHJIMKOHA (HampuMep, CHIMKOHOBOTO MAaclla, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CHJIAHOJIBHOH JKUIKOCTH, CHJIOKCAHOBBIX MOJIMMEPOB H T. [I.) cocTamisieT oT okojo 20 cCt (25
°C) no oxosio 2000 cCt (25 °C). B apyrux BapuaHTax OCYLIECTBJICHHS BSI3KOCTb OOHOW WU
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HAmpuMep, CHJIMKOHOBOIO Macia, CHIIMKOHA

HeﬁTpaHbHOFO OTBEPXKACHUS, CHJIAHOJIbHOM HKUAKOCTH, CHUJIOKCAHOBBIX IIOJIUMEPOB U T. I[.)
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cocraisier oT okoino 100 cCr (25 °C) mo okomo 1250 cCt (25 °C). B nmpyrux BapuaHTax
OCYILIECTBJIEHHs BSI3KOCTb OJHOW HIJIM HECKOJIbKMX HOOAaBOK Ha OCHOBE CHJIMKOHA (Hampumep,
CIUINKOHOBOTO Macja, CHJIMKOHA HEHUTPaJbHOTO OTBEP)KACHUS, CHJIAHOJIBHON >KUAKOCTH,
CUJIOKCAHOBBIX MOJIMMEPOB U T. 1.) cocTaBisieT oT okoyio 250 c¢Ct (25 °C) mo 1000 c¢Cr (25 °C).
B npyrux BapuaHTax OCYLIECTBIIEHHS BSI3KOCTb OJHOW WIJIM HECKOJIbBKUX NOOABOK Ha OCHOBE
CIUIMKOHA (Hampumep, CHJIMKOHOBOTO Macjia, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CHJIAHOJIBHOH JKUKOCTH, CHJIOKCAHOBBIX MOJMMEPOB H T. A.) cocTanisieT oT okojo 400 cCr (25
°C) mo 800 cCt (25 °C). U B KOHKPETHBIX BapHAHTaX OCYIIECTBJICHUS BS3KOCTb OAHOW WIIH
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HAmpuMep, CHJIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasJsier ot okoJio 800 c¢Ct (25 °C) no okono 1250 cCt (25 °C). Taxke MOKHO UCHOIB30BATh
OJIHY MJIM HECKOJbKO JM00AaBOK HAa OCHOBE CHJIMKOHA, UMEIOINMX OoJjiee BBICOKYIO W/HIK Ooiee
HU3KYIO BSI3KOCTh. Hampumep, B ZONOJHHUTEIBHBIX BAPHAHTAX OCYIIECTBJICHUS BS3KOCTh OJHOM
WA HECKOJBKUX N00ABOK HAa OCHOBE CHJIMKOHA (HAIpHMEp, CHJIMKOHOBOTO Macja, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasiisieT oT 0koJio 20 ¢Cr (25 °C) go okosio 200000 (25 °C) cCr, ot okoso 1000 cCrt (25 °C)
1o okoso 100000 cCrt (25 °C) unm ot okosio 80000 cCrt (25 °C) mo oxoso 150000 c¢Cr (25 °C).
B npyrux BapuaHTax OCYLIECTBIIEHHS BSI3KOCTb OJHOW WIJIM HECKOJIbBKUX NOOABOK Ha OCHOBE
CIUIMKOHA (Hampumep, CHJIMKOHOBOTO Macjia, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CUJTAHOJIbHOM JKUIKOCTH, CHJIOKCAHOBBIX TOJUMEPOB M T. 1.) coctarysieT oT okojio 1000 cCr
(25°C) mo okomo 20000 cCr (25° C), ot okosno 1000 cCt (25 °C) mo oxoso 10000 cCr (25 °C),
ot okojio 1000 cCt (25 °C) nmo okoso 2000 ¢Cr (25 °C) mnu ot okono 10000 cCt (25 °C) no
okosio 20000 cCt (25 °C). B eme npyrux BapuaHTaX OCYIIECTBJICHHS BS3KOCTh OJHOW WU
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HAmpuMep, CHJIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasisier ot okoJyio 1000 cCt (25 °C) mo okomno 80000 (25 °C) c¢Cr, ot okxoso 50000 cCr (25
°C) mo oxosio 100000 cCt (25 °C) mnu ot oxoso 80000 cCrt (25 °C) no oxono 200000 cCr (25
°C). 1 B emie MOTOJHUTENBHBIX BAPHAHTAX OCYIIECTBICHUS BSI3KOCTh OAHON WJIM HECKOJBKUX
n00aBOK Ha OCHOBE CHJIMKOHA (HampuMmep, CHJIMKOHOBOTO Macia, CHJIMKOHA HEHTpasbHOrO
OTBEP)KICHMS, CHJIAHOJBHON JKHUAKOCTH, CHUJIOKCAHOBBIX MOJUMEPOB M T. 1) COCTaBJSIET OT
okoso 20 c¢Cr (25 °C) mo okono 100 cCr (25 °C). Jlpyrue BSA3KOCTH TaKKe€ MOTYT OBITh
HCTIOJIB30BAHBI T10 YKEJAHHIO.

B npeamodtuTenbHOM BapuUaHTE OCYIIECTBJICHHMS MAarHuUeBas LEMEHTHAas KOMIIO3ULUS, B
YaCTHOCTH LIEMEHTHAsl KOMIIO3UIMSA HAa OCHOBE OKCHXJIOPHIA MAarHusi, CONEPKUT OAMH THII

no0aBKM HAa OCHOBE CHJIMKOHA. B Ipyrux BapMaHTax OCYIIECTBIICHHUS UCIONB3YETCs] CMECh JIBYX
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win Oonee TUMOB N0OABOK Ha OCHOBE CHWJIMKOHA. Hampumep, B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHUS] LIEMEHTHAs KOMIIO3ULIMA Ha OCHOBE OKCHUXJIOPMJA MarHusi MOKET BKJIIOYATh
CMECh OJTHOTO WJIM HECKOJIBKUX CUJIMKOHOBBIX Macesl U CUJIMKOHOB HEHTPaJbHOIO OTBEPKIACHMUSL.
KOHKPETHBIX BapHUaHTaX OCYILECTBJIEHUS OTHOLIEHHWE CUJIMKOHOBOIO Macjia K CHJIMKOHY
HENUTPAIbHOIO OTBEPKIAECHUS MOKET COCTABIIAITh OT OKOJIO 1:5 1o okouso 5:1 no macce. B apyrux
BApHAHTAax OCYLIECTBJEHMUs] OTHOLIEHHE CHJIMKOHOBOTO Maclla K CHJIMKOHY HeNTpajbHOro
OTBEPKIECHHsI MOXKET COCTaBJIATh OT Ok0JIO 1:4 mo okono 4:1 mo macce. B apyrux BapuaHrax
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOIO Macjia K CHJIMKOHY HEWTPaJbHOIO OTBEPXKIEHUS
MOXET COCTaBJIATbH OT OkoJO 1:3 nmo oxomo 3:1 mo macce. B eme papyrux BapuaHTax
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOTO Macja K CHUJIMKOHY HEMTpalbHOrO OTBEP:KIEHUs
MOXET COCTaBJISAITh OT OKOJIO 1:2 1o okoyo 2:1 mo macce. B MOMOJHUTENBHBIX BapHAaHTAX
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOIO Macjia K CHJIMKOHY HEWTPaJbHOIO OTBEPXKIEHUS

MOYKET COCTaBJISATh 0KOJI0 1:1 mo macce.

MOoXHO MNpencTaBUTb, YTO B MarHe3MajbHOM LEMEHTE MCIOJb3YeTCs OAMH WU HECKOJBKO
CIIMBAIOIIMX areHToB. B HEKOTOpbIX BapuaHTaX OCYILIECTBJIEHUS CLIMBAIOLIHUE AareHThI
NPEACTABISIFOT COOOH CINMBAIOIINE AareHThl Ha OCHOBE CHJIMKOHA. [IpuMephl CIIMBArOIINX

Arr'€HTOB BKJIFOYAIOT, HO HE OTpaHUYUBAROTCA MU MCTUJIPUMETOKCUCHUIIAH,

>
MCTUJIITPUSITOKCUCHUIIAH, MeTI/IJ'ITpI/IC(MeTI/IJ'IBTI/IJ'IKeTOKCI/IMI/IHO)CI/IJ'IaH n nux cMeCcu n
MPOU3BOAHDBIC. Taxke MOTyT 6bITb HCIIOJIB30BAHbl APYIrU€ CIINBAKOMINE arc¢HTbI (BKJ'II'OLIaﬂ
APYrue CHIMBANOIIUE ar€cHThbl Ha OCHOBE CI/IJ'II/IKOHa). B HEKOTOPBIX BapHAaHTAaX OCYHICCTBJICHUA
LHEMCHTHAsA KOMIIO3UIMA Ha OCHOBE OKCUXJIOpHUAA MAarHusg COACPKUT OAHY HJIM HECKOJBKO
n00aBOK Ha OCHOBE CHJIMKOHA (HarlpuMep, OANH HJIH HECKOJIbKO CUJIAHOJOB W/ CHIIAHOJIBbHBIX
JKUAKOCTEH) U OIMH WJTH HECKOJIBKO CINUBAIOIUX areHToB. OTHOIIeHNE OOHON MITH HECKOJIBKIX
no0aBOK Ha OCHOBE CHJIMKOHA (HAMpHUMeEp, CHJIAHOJIOB W/WJIM CUJIAHOJBHBIX KHUAKOCTEH) K

CLIMBAIOLEMY areHTy MOXKET COCTaBJIATh OT 0koJio 1:20 no oxono 20:1 mo macce, ot okoso 1:10

1o okoJio 10:1 mo macce, mim ot okoJio 1:1 mo oxomo 10:1 mo macce.

LleMeHTHBIE KOMITO3UIIMHA HA OCHOBE MarHus (OKCUXJIOPUAA), COAEPIKALINE OHY MIIN HECKOJIBKO
n00aBOK Ha OCHOBE CHJIMKOHA, MOTYT MPOSIBJISTH MOHWKEHHYIO YyBCTBHUTEIBHOCTh K BOJE IO
CPAaBHEHHWIO C TPAIULMOHHBIMH KOMIO3HMLUSMH LIEMEHTAa Ha OCHOBE MarHus (OKCHUXJIOPHIA).
Kpome TOro, B HEKOTOpPBIX BapUaHTaX OCYLIECTBJIEHMs LIEMEHTHblE KOMIIO3ULMM HA OCHOBE
MarHusl (OKCHXJIOPUZA), BKJIIOYANOIIHWE OAHY WJIM HECKOJBKO NOOABOK HAa OCHOBE CUJIMKOHA,
MOTYT TMpPOSBIATE HEOOJBINYID UYYBCTBHTEIBHOCTH K BOJIE WM HE MPOSBIATH €€ BOooOIIe.

IleMeHTHbIE KOMITIO3UIIMYA HA OCHOBE MarHusi (OKCUXJIOPHIIA), COAEPIKAIIUEe OJHY HIJIU HECKOJIBKO
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n00aBOK Ha OCHOBE CHJIMKOHA, MOTYT JAOMOJIHUTEIBHO MPOSIBIATH THAPOGOOHBIE U BOIOCTOMKHIE
CBOMCTBA.

Kpome TOro, 1IeMEeHTHbIE KOMITO3ULIMH Ha OCHOBE MarHusi (OKCHUXJIOpHIA), COAEpIKAIINe OHY
WIA HECKOJBbKO M00aBOK HAa OCHOBE CHJIMKOHA, MOTYT JE€MOHCTPHPOBATH YIIYULICHHbIE
XapaKTEePUCTHKH OTBEpKACHUsA. Hampumep, IeMEHTHbIE KOMIIO3WLMM Ha OCHOBE MAarHus
(okcHuxXJIOpuAa) OTBEPIKOAIOTCA C OOpa30BaHMEM pA3JIMYHBIX MPOAYKTOB PEAKIHMH, BKJIIOYAS
kpucraunaeckue cTpykrypol 3Mg(OH), MgCl,.8H,0 (daza 3) u SMg(OH), MgCl,.8H,0 (daza
5). B HEKOTOPBIX CUTYalHsIX MPEANOYTUTENbHBI 00Jiee BBICOKHE MPOLEHTHl KPUCTAUTHYECKON
cTpyktypel SMg(OH), MgCl,.8H,0 (da3a 5). B Takux curyamnusx noOaBjieHUE OIHOW WU
HECKOJIbKUX J00aBOK HAa OCHOBE CHJIMKOHAa K IIEMEHTHbIM KOMIIO3UIMSM Ha OCHOBE
OKCHXJIOPHIA MarHusi MOXKET CTaOMIIM3UPOBATh MPOLIECC OTBEP)KACHHUS, YTO MOJKET MOBBICHTH
NPOLIEHTHBIN BBIXOJ KpucTaummdeckux cTpykryp SMg(OH), MgCl,.8H,O (daza 5). Hanpumep,
B HEKOTOPBIX BAapHAHTaX OCYLIECTBIIEHHUsS] KOMIO3WLIUN OKCHUXJIOPHAA MAarHusi, BKIFOYAOLINE
OIIHY WJIM HECKOJbKO NOOABOK Ha OCHOBE CHUJIMKOHA, MOTYT OTBEPXKIAThCA C OOpa3oBaHHEM
bonee uem 80% kpucramumdecknx crpykryp SMg(OH), MgCl,.8H,O (daza 5). B nmpyrux
BAPMAHTAX OCYIIECTBICHUS KOMIIO3MIMHM OKCHXJIOPUIA MAarHHs, BKIFOYAOLIHE

OZHY WU

HECKOJIbKO 00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEpPXKIAThCs ¢ OOpasoBaHHEM
85% xpucrammmueckux cTpykryp SMg(OH), MgCl,.8H,0 (daza 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctammueckux cTpykryp SMg(OH), MgCL,.8H,O (daza 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctajmueckux cTpykryp SMg(OH), MgCl,.8H,0 (dasa 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctammueckux cTpykryp SMg(OH), MgCL,.8H,O (daza 5). B eme npyrux
OCYILIECTBIIEHUS] KOMITO3HIIMKA OKCHXJIOPUIA MAarHusi, BKJIIOYAIOINHNE OJHY WK
n00aBOK Ha OCHOBE CHJIMKOHA,

kpuctamnaeckux crpykryp SMg(OH), MgCI,.8H,0 (daza 5).

MOTYT OTBEPXKAATbCA C OOpa3sOBaHMEM OKOJIO

Oosee uem
BapHaHTaX
HECKOJIBKO
yem 90%
BapHaHTax
HECKOJIBKO
yeM 95%
BapHaHTax
HECKOJIBKO
yeM 98%
BapHaHTax
HECKOJIBKO

100%

Kpome TOro, 11eMeHTHbIE KOMITO3UIIMH Ha OCHOBE MarHusi (OKCHXJIOpUAA), COneprKalue OIHY
WIA HECKOJIbKO J00aBOK HAa OCHOBE CHIIMKOHA, TAaK)K€ MOTYT IMPOSBISATH TOBBILIECHHbIE
XapaKTepUCTUKU TMPOYHOCTU M cueryieHus. Eciau kenaTenbHO, LIEMEHTHblE KOMIIO3ULMH Ha

OCHOBE MarHusi (OKCUXJIOPHIA), BKIIIOYAIOIIUE OJHY MM OoJiee T0OABOK Ha OCHOBE CHIIMKOHA,
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TaKK€ MOTYT OBITb WCIOJB30BAHBI JJIsi MPOW3BOJCTBA LIEMEHTA HA OCHOBE MArHHS
(okcuxjiopuaa) win OETOHHBIX KOHCTPYKIUH, KOTOpPBIE SIBJISIFOTCS OTHOCHTEIBHO TOHKHMUL
Hamnpumep, ieMeHTHbIe KOMITO3UIIMN Ha OCHOBE MarHus (OKCUXJIOPUAA), CONEpIKaIUe OOHY WK
HECKOJIbKO J00aBOK HAa OCHOBE CHIJIMKOHA, MOTYT OBbITh HCIOJB30BAHBI JJII H3TOTOBJICHHS
[EMEHTHBIX I OETOHHBIX KOHCTPYKLUMH WJIM CJIOEB, WMEIONIUX TOJIIHUHY MeHee 8 MM,

NpEeATIOUYTUTCIIBHO MCHEC 6 MM.

JUisl OCYIIECTBIICHUS] COSAMHEHUSI MEXKIY COSAMHHUTEIBHON YacThO MOXKET OBITh JKeNaTeIbHON
u/wm gaxxe HeoOXOOUMON BpeMeHHas neopMaliisi COEAMHUTENbHON YacTu(eii), B pe3ysbprare
Yero BBITOJHO CMEIINBATh OKCUJ MAarHusl, W/WIA THUAPOKCHI MarHus, W/HWIM XJOPUA MarHus,
u/wnu cynb(]art MarHus ¢ OJHON MIIM HECKOJBKUMH T0OaBKaMH HA OCHOBE CUJIMKOHA, TIOCKOJIBKY
5TO MPHUBOANT K MOBBILICHUIO CTETIEHN THOKOCTH W/HITH 3J1aCTUYHOCTH. Hanpumep, B HEKOTOPBIX
BAPMAHTAX OCYIIECTBJICHUS LIEMEHTHbIE U OETOHHBIE KOHCTPYKLHUH, CPOPMHPOBAHHBIE C
UCTIOJIb30BAHUEM LIEMEHTHBIX KOMITIO3ULMI HA OCHOBE OKCHXJIOPUAA MAarHusi, MOTYT H3rH0aThCs

WM W3TU0aThCs 0€3 paCTPEeCKUBAHUS WITH PA3PYIISHUS.

IleMeHTHBIE KOMITO3UIIMY HA OCHOBE MarHus (OKCUXJIOPUA), COAEPIKAIINE OJHY WIIN HECKOJIBKO
no0aBOK Ha OCHOBE CHJINKOHA, MOTYT JOIOJHHUTEIBHO CONIEP)KaThb OJHY WM HECKOJBKO
JOTIOJIHUTENbHBIX 100aBOK. JlomomHuTENnbHBIE AO0ABKH MOTYT OBITh HCIIOJIB30BAHBI IS
YJIYUIIEHNs KOHKPETHBIX XapaKTePUCTUK KOMMO3MLMW. Hampumep, B HEKOTOPBHIX BapHaHTaX
OCYILIECTBIIEHHs AOTIOJHHUTEIbHBIE TOOABKH MOXKHO HCIIOJIB30BATh JJIsl MPUIAHUS CTPYKTYpPaM,
0o0pa3oBaHHBIM C HCIOJB30BAHUEM  PACKPBITBIX LEMEHTHBIXKOMIIO3MIIMH Ha  OCHOBE
OKCHXJIOPHUIA MarHusi, BHEIIHEr0 BUJAA KaMHs (HAampuMmep, TPaHuTa, MpaMopa, NecHaHuKa H T.
1.). B KOHKpeTHBIX BapHaHTaxX OCYIIECTBICHMS JONOJHHUTEIbHBIE NOOABKH MOTYT BKJIIOYATh
OIMH MJHM HECKOJIbKO INUIMEHTOB WM KpacuTeneil. B Apyrux BapuaHTax OCYIIECTBJICHUS
JOTIOJIHUTEIbHBIE TOOABKUA MOTYT BKJIFOYATh BOJIOKHA, BKJIIOUYasi OyMaKHbIE BOJIOKHA, IPEBECHBIE
BOJIOKHA, TIOJIMMEPHBbIE BOJIOKHA, OPraHMYEeCKHE BOJIOKHA M CTEKJIOBOJIOKHO, HO He
OTPaHUYHMBAsCh UMHU. LIeMEHTHBIE KOMIIO3UIIMH Ha OCHOBE OKCUXJIOPHA MAarHusl TakKe MOTYT
00pa3oBbIBATh CTPYKTYPHI, YCTOWYNBBIE K Y D-H3JTyuyeHUI0, TaK YTO LBET W/WJIM BHEIIHUNA BUJ
HE MO/ABEPKEHBI CYIIECTBEHHOMY BBILBETAHUIO TOJ BO3neiicTBHeM Y ®P-H3NydeHUsI C TEUCHHUEM
BpEMEHH. B KOMIO3HUIMIO TakKe MOTYT OBITh BKJIFOYEHBI APyrue N0OABKH, BKIIOYAs, TIOMHUMO
npoyero, IuUTacTU(UKATOPBl  (HampuMmep, TUIACTU(PUKATOPHI MOJTUKAPOOHOBOW  KHUCJIOTHI,
TUTACTU(HUKATOPBI HA OCHOBE MOJIMKAPOOKCHIIATHOTO 3upa U T. 1.), MOBEPXHOCTHO-AKTHBHBIE
BEIIECTBA, BOIY M MX CMecH M KoMOmHauuu. Kak yka3aHO BbILIE, [IEMEHTHAss KOMITO3ULUS Ha

OCHOBE OKCUXJIOPUJIA MAarHUsI, €CJIU OHA TPUMEHSIETCS, MOKET coaepkaTh okcun Maraus (MgO),
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BOAHBINA pacTBop xmopuma maraus (MgCl, (BomHbli)) M OAZHY WM HECKOJIBKO NTOOABOK Ha
OCHOBE CHJIMKOHA. BmecTo BomHOro pacreopa xyopupa maramsa (MgCly) Takke MOXKHO
UCIOJB30BaTh mnopouok xjopuna Maraus (MgCly). Hampumep, moOpomox XJIopuaa MarHus
(MgCl,) MOXHO HCIIOJIB30BaTh B COYETAHMHM C KOJHYECTBOM BOJBL KOTOpoe ObUIO OBl
SKBHUBAJICHTHO WJIM MHBIM 00pa30oM aHAJOTHYHO 100aBIeHHI0 BogHOTroO xmnopuna maraus (MgCl,

(BOIHBIN)).

B HekoTOpBIX BapuaHTax OCYINECTBJICHHS OTHOIIeHHWe okcupa MarHust (MgO) k BOmHOMY
xyjopuny marHusi (MgCl, (BomHBIN)), €ClM OHO TPHUMEHSIETCS, B IIEMEHTHON KOMITO3HMLIUH C
OKCHXJIODUZIOM MAarHus, MOJKET BapbHpPOBAThCS. B HEKOTOPBIX M3 TAaKMX BapHUAHTOB
OCyILIECTBJIEHUs] OTHOIIeHue okcupa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly
(BomHbIi)) cocraBisier or okojo 0,3:1 mo okonmo 1,2:1 mo macce. B apyrux BapmaHTax
OCyILIECTBJIEHUs] OTHOIIeHue okcupa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly
(BomHbIi)) cocraBisier or okoyo 0,4:1 mo oxoso 1,2:1 mo macce. B eme apyrux BapuaHTax
OCyILIEeCTBJIEHUs] OTHOIIeHue okcunpa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly

(BomHbIi)) cocTasseT oT okouto 0,5:1 no oxono 1,2:1 mo macce.

Bonnsiit xnopun maraus (MgCl, (BoxHbIi)) MOkeT ObITH ONMHCAH Kak (MM TOJIyYeH U3 HEro)
COJITHOW pacTBOp XJjopuaa Maruus. Boasblil pactsop xmopuaa maraust (MgCl, (BoxgHbIi)) (uiu
paccos XJOpHaa MAarHusl) TaKXK€ MOJKET BKJIIOYAaTh OTHOCHUTEJbHO HeOOJbIINE KOJUYECTBA
OPYTUX COEAMHEHUH WM BELIECTB, BKJIOUAs, HO HE OTPAHUYMBAACH MMM, CyIb(paT Marxus,

docdar marnus, ConTHYIO KUCIOTY, POCchHOpPHYIO KHCIOTY U TaK Jajee.

B mpeanouruTensHOM BapHaHTE OCYLIECTBJICHHS KOJUYECTBO OAHOW wiu Oosiee (SKUOKHUX)
n00aBOK Ha OCHOBE CHJIMKOHA B LIEMEHTHOM KOMIIO3MLIMM Ha OCHOBE OKCHUXJIOPHA MAarHHs
MOJKET OBITh OINpPEnNeNeHO KaK OTHOLIeHHe N00AaBOK HAa OCHOBE CHJIMKOHA K OKCHUAY MarHHs
(MgO). Hanpumep, B HEKOTOPBIX BapHaHTaX OCYLIECTBIEHHS MacCOBOE OTHOIIEHHE TOOABOK Ha

OCHOBE CHJIMKOHA K okcuay marHust (MgO) cocrasmnsier ot 0,06 no 0,6.

[IpennouTUTENpHO TAK)KE BOOOPA3HTh M Aake OJAaroNpHsITHO BKIIOYHTH B CEPILIEBUHHBIN CIOH
0 MEHbIIEH Mepe OJHO MAacjo, TaKOe KaK JIbHAHOE MAacji0 WM CHUJIMKOHOBOE MAcyo. JTO
NPUAAET CEpALIEBUHHOMY CJOK HAa OCHOBE MAarHWs W/WIN CpeIHeMy CJIOK0 Ha OCHOBE
TEPMOIIIACTa OOJIBIIYIO F'HOKOCTh U CHIXKAET PHUCK MOJIOMKU. BMecTo Macna min B OTONTHEHNE
K HEMY TaKXXe€ MO’KHO BOOOpPA3HTh BKIIFOUEHHE B CEPALIEBUHHBINA CJIOH OJHOTO HJIH HECKOJIBKUX

BOAOPACTBOPUMBIX IMMOJIMMEPOB UJIHU MOJIMKOHACHCUPOBAHHDBIX (CI/IHTeTI/ILIeCKI/IX) CMOJI, TAKHUX KaK
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NOJUKApOOHOBAask KHUCJAOTA. JTO TMPHUBOAUT K TOMY TMPEUMYIIECTBY, 4YTO BO BpeMs
CYIIKU/OTBEP KACHUs/CXBAThIBAHUS TAHENIb HE JaeT YCaiKH, YTO MpefoTBpalnaer oOpasoBaHUe
TPeLUHH, U, KPOMe TOro, MPUAAET OCHOBHOMY CJIOK MOCJ]E CYLIKH/OTBEPKICHHS/CXBATHIBAHHS
bonee ruapodoOHBI XapakTep, YTO MPEMSTCTBYET MPOHUKHOBEHUIO BOABI (BJIArW) IpH

MOCJIEAYOIEM XPAHEHUN U UCTIOJIb30OBAHUU.

MOo:KHO MpEeACTaBUTh, YTO CEPALEBUHHBIN CJON comep:xkut nonukanponaktoH (PCL). Ortot
OuopasznaraeMblii MMOJIUMEpP SIBISIETCS OCOOEHHO MPEANOYTHUTENbHBIM, TaK Kak ObLIO
0OHapy’>KEHO, YTO OH IUIABUTCSA B PE3YJIbTaTe SK30TEPMHUUECKON pEakINH PeakKLHOHHON CMECH.
On umeer Temneparypy miasienus okoso 60 °C. PCL mokeT ObITh HU3KOW TUIOTHOCTU WU
BbICOKOW TuIOTHOCTU. [locienuuii BapuaHT OCOOEHHO TMPENNOYTHTENIEH, TOCKOJNbKY OH
obecrieunBaer Ooyiee MPOYHBIN CEPALEBHHHBIA CJIOH. BMeCTO MM B JIOTMONHEHHE K IPYyrUM
MIOJIIMEPaM MOYKHO HMCIIOJIB30BATh JIPYTUe MOJUMEPHI, PEATNIOYTUTENBHO TOJIUMED, BBIOPAHHBIH
U3 TPYNONbL, COCTOALIEH W3. APYrHUX MNOJU(MOJOYHO-IIHKoNeBol  kucnotel) (PLGA),
nosu(monounor  kucnotsl)  (PLA), mnomm(rmukonesoit kucnora) (PGA), cemeiicTBo
nosuruapokcuankanoatos (PHA), monustunenrmukons (PEG), nomunporunenriukons (PPG),
nommgupamun  (PEA), mnoinm(Mono4yHast — KHCIOTa-CO-KAalpOJIAKTOH),  MOJH(JIAKTHUA-CO-
TPUMETHIIeHKapOoHaT), moju(cedallHOBasi  KUCJOTAa-KOPUIIMHOJIEBAs ~ KUCJIOTAa) MW UX

KOMOUHALIMSL.

AJNBTEpPHATUBHO, TaHEJb, B YACTHOCTH CEPALICBHHHBIA CIIOH, MOXET OBITh IO MEHBbIIEH Mepe
yactuuHo m3rotosjieH u3 PVC, PET, PP, PS unu (tepmomnactuunoro) nonuyperana (PUR). PS
MokeT ObITh B (popme pacmupeHHoro PS (EPS) mist pgampHeHIero CHUMKEHHS TJIOTHOCTU
NAaHeNH, 4YTO TMPHBOAWT K SKOHOMHUHU 3aTpaT W olserdaer oOpalieHHe C MaHEeIsIMH.
[IpennoyTuTenpbHO, TO MEHBIIEH Mepe 4YacTh HCIONb3YEMOrO TOJHMEpPa MOXKET OBITh
obpasoBaHa TmiepepaOOTaHHBIM TEPMOILIACTOM, TaKuUM Kak mepepadotannbii PVC  win
nepepaboranHbelii  PUR. Ilepepaborannbiii PUR MokeT OBITh H3rOTOBJIEH Ha OCHOBE
nepepabaTbIBaEMBIX MOJUMEPOB, Hampumep, Ha ocHoBe mepepadarsiBaemMoro PET. PET moxkHO
nepepadaTbIiBaTh XUMUYECKH, UCTOJNB3Ys TIUKOJN3 Win aenonumepusanuio PET B MoHOMepHI
WIA OJIMTOMEPBI, a 3aTeM, B KOHIIE KOHILIOB, B MOJIMYPETAHIMOINOJBL Takke BO3MOXKHO, YTOOBI
pPE3MHOBBIE W/MJIM 3JJACTOMEpPHBbIE YacTH (YacTHIbl) ObUIM AMCIIEPTUPOBAHBI BHYTPH, IO
MeHbIIEH Mepe, OTHOTO KOMITO3UTHOTO CJIOSI [T YIIYUIIEeHUsS] THOKOCTH W/WJIN YAapOTIPOYHOCTH,
0 MEHbIIEeH Mepe, 0 HEKOTOpPOW CTemeHW. BrojHe BO3MOJKHO, YTO CMECh NEPBUYHBIX U
nepepadoTaHHBIX TEPMOTUIACTUYHBIX MAaTEPHANIOB UCTIOJIB3YETCsI JUTE U3TOTOBJICHHUS 10 MEHbLIEH

Mepe dYacTh cepaueBWHbL [lpeAmoyTurensHO, YTOOBI B O3TOM CMECH  TIEPBHUYHBIN
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TEPMOIUIACTHYHBIA MaTepual U TepepadOTaHHbIM TEPMOIUIACTUYHBIN MaTepuan ObUd B
OCHOBHOM OIMHAKOBbIMU. Harmpumep, Takas cMechb MOXeT ObITh MOJHOCTBIO Ha ocHOoBe PVC
win noyHocThi0 Ha ocHoBe PUR. CepanesnHa MoskeT ObITh TBEPHOH MIIM BCIIEHEHHOH, WU H

TOM, U APYTOil B Cilydae, eCu CepALIeBUHA COCTOUT U3 MHOXKECTBA YacTell/ciIoes.

3T0 MOXeT ObIThb BBITOAHO, €CJIM CEPALCBUHHBIA CIIOH COAEPIKUT MOPHUCTbIE TI'PAHYJBI, B
YaCTHOCTH, MOPUCTBIE KEPAMUYECKHUE TPAHYJIbL. 1IpeanouTUTEN HO rpaHyibl HMEKOT MHOKECTBO
MHUKPOIIOpP €O CPEAHUM AMAMETPOM OT 1 MukpoHa n0 10 MUKPOH, NPEANOYTUTENBHO OT 4 10 5
MHUKpPOH. TO eCTb OTAENbHbIE TIpPaHydbl MNPEANOYTUTEIBHO HMET  MHUKPONOPBL
IIpennodTurenbHO MHUKPONOPBI  SIBJSIOTCSL B3aMMOCBSI3aHHBIMH. lIpennoyTuTenpHO OHU HE
OrPAaHHUYEHBbl MOBEPXHOCTBIO TPAHYJ, a HAXOAATCA MO CYLIECTBY IO BCEMY MONEPEYHOMY
ceueHuro rpanyna. llpennoururenpsHo pasmep rpaHyn coctasisger oT 200 mukpoH o 900
MUKPOH, MPEeNNnoYTHTEIBHO OT 250 MukpoH 10 850 mukpoH, ocoberno ot 250 no 500 MukpoH
unu ot 500 no 850 mukpoH. IlpeanodTuTeNnsHO UCHONB3YIOT MO MEHBIIEW Mepe ABa Pa3sHBIX
pa3Mmepa rpaHyJs, HaumbOoyiee NPEANOYTUTENHLHO ABa. [IPEArnOYTHUTENHPHO HCHOJB3YIOT MENKHE
u/wnn KpymnHble rpaHysibl. HeGonbimue rpaHynsl MOTYT UMeTh pazmep oT 250 mo 500 MUKpOH.
IIpennoururenbHO KpynHbIe rpaHysibl UMEOT quaMetp oT 500 mukpon no 850 mukpon. Kaxnas
rpaHysia MOXET HUMETh MO CYIIECTBY OJWH M TOT K€ pasMep WIM JBa HJIM OoJiee 3apaHee
OTIpENIEICHHBIX pa3Mepa. B kadecTBe anbTepHATHBBI MOXKHO HCIOJB30BATH IBAa WM OoJiee
Pa3INYHBIX UANAa30HA Pa3MEPOB C MHOXKECTBOM YaCTHULl PA3HOIO pa3Mepa B MpeAenax Kaxaoro
auanasoHa. lIpeanoyTuTenbHO HCMONB3YIOT ABAa PA3HBIX pasMepa WJIH AUana3OHa pPa3sMeEpOB.
IIpennoutrurenbHO Kaxaas rpaHyja COAEP>KUT MHOKECTBO MUKPOUYACTHULL, MO CYLIECTBY Kaxkaasi
MHKPOYACTULA YACTUYHO CIUIABJIEHA C OAHOWU WJIM HECKOJBKUMH COCEAHUMH MHUKPOUYACTHULIAMM,
oOpasysi peleTKky, ONpeAessSIoIy MUKporopbl. Kakmas MuKpodacTHLa MPEANOYTHTENBHO
uMeer cpeaHuil pasmep ot 1 muxkpoHa o 10 mukpon, B cpenHeM OT 4 10 5 MHKPOH.
[IpennoyTUTENpPHO CPEOHUI pa3Mep MHUKPOIOP COCTaBJsAeT OT 2 A0 8 MHUKPOH, Haumboisee
NPEANOYTUTENBHO OT 4 10 6 MHKpPOH. MHUKPOMOpPbI MOTYT HUMETh HENPaBHIIbHYIO (opMy.
CoOTBETCTBEHHO, pa3Mep MHKpPOIOp U Jake NOp CpPedHero pasMepa, YHOMSHYTBIX HIKE,
oTpeneNsieTcsl MmyTeM NPUOABIEHHUs CaMOro LIMPOKOTO AMAMETpPa IMOPbI K CAMOMY Y3KOMY
AuaMeTpy Nopel U AejeHus Ha 2. IIpeanoduTHTenp HO KepaMUYeCKH MaTepuaj paBHOMEPHO
pacripenensercst o MONepPeYHOMY CEUEHHUIO CEpPALEBHHHOTO CJIOS, TO €CTh IO CYIIECTBY Oe3
0o0pa3oBaHUsl KOMKOB KEPaMHUYECKOro Martepuana. IIpeamoyTuTenbHO MUKPOYACTHIBI UMEIOT
CpemHMH pa3Mep MO MEHbIIEH Mepe 2 MUKpOHa Wiu 4 MUKpPOHa u/unu MeHee 10 MUKpPOH WM
MeHee 6 MUKPOH, HanboJiee MPeArOYTHUTENIbHO OT 5 10 6 MUKPOH. bbuto 0OHapyKEeHO, YTO 3TOT

AMAana3oH pa3MepoOB YaCTHL 00eCIeunBaeT KOHTPOJIHpyeMoe 00pa3oBaHe MUKPOIIOP.
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I'panynbl MOTYT TaKke COAEpP:KaTb MHOXKECTBO MO CYIIECTBY C(QEpHUUECKUX MOpP CPEIHEro
pasMepa, umeromux cpenanii ruamerp ot 10 1o 100 mukpoH. OHH CYIIECTBEHHO YBEIMYUBAIOT
OOIIyI0 TIOPUCTOCTh KEePAaMHUYECKOro MaTepuaja Oe3 ymepba uisi MEXaHWYECKOH MPOYHOCTH
marepuasioB. Ilopsl cpemHero pasmepa MPEONOYTHTENBHO COEOUHEHbI MEXIy coOoH uepes
MHO>KeCTBO MUKponop. To ecTb mopel cpeHero pasmepa MOTYT HaxOAUThCS B FHAPABINYECKON
CBA3M JIpyr C JApyromM uepe3 MuUKporopbl. CpeaHsisi MOPUCTOCTb CaMOIro KepamMHuecKOoro
Marepuajia MpearnoYTHTENbHO COCTaBJsieT 1Mo MeHblnel Mepe 50%, Ooyiee MPEearnoOYTUTENBHO
6ornee 60%, Hanbosee nmpeanoututesbHo OT 70 1o 75% cpenneli mopucroctn. Kepamudeckuii
MaTepHuall, UCIOJNb3YeMbIH AJIi W3TOTOBJIEHHUS] TPAaHYJ, MOXKET MPEACTaBIATH co00i Jo0yro
(HETOKCHYHYIO) KEPAMHUKY, U3BECTHYIO B JAaHHOW 00JIaCTH TEXHHKH, TAKy0 Kak ¢ocdar kanpuus
U crekiokepamuka. Kepammuka MokeT OBITh CHUJIMKATHOH, XOTS TMPEANOYTHUTENIbHO OHa
npencrasisier coboit  ¢docdar kambmus, ocobeHHO o~ WM P-Tpukanmpumiigocdar wM
THOPOKCHATIATUT, WM UX cMmecu. Hambosee MpeAnoYTUTENbHO CMECh NPEACTaBIsIET COOOM
rHapoKcHanatuT u P-tpukansruiipocdar, ocodernno Oonee 50% mo macce P-TpUKaIbIMS,
Hanbosiee npennoutTuTenbHo 85% PB-Tpukanbimiipocdara u 15% rugpokcuanarura. Hanbomee
NPEANOYTHTENBHO MaTepuan npencrasisier coboit 100% rungpokcuanatur. IlpeanmodrutensHO
LIEMEHTHasi KOMIIO3ULIUSI UM CyXOH mpeMuKc coaepkut oT 15 no 30% mno macce rpaHyia oOT

o011ero cyxoro Beca KOMIO3HINUHN HITH PEMHKCA.

ITopucTeie 4acTUIIBI MOTYT PUBECTH K O0JIee HU3KON CpeaHEN MIIOTHOCTH CEPALIEBUHHOIO CIIOS
U, CJIEOBATENbHO, K YMEHBLICHHIO MACChl, YTO OJIATOMPHATHO C SKOHOMUYECKOW TOUYKHU 3PEHHS
U C TOYKH 3peHust obpamenus. Kpome Toro, Hammuue MOPUCTBIX YACTHIl B CEPALIEBUHHOM CIIOE
OOBIYHO TPHBOAMT, MO KpaliHeH Mepe, B HEKOTOPOH CTENEeHH K MOBBILNEHHOW MOPHUCTOCTH
MOPUCTONH BEPXHEH IOBEPXHOCTH W HWXKHEH TMOBEPXHOCTH CEPALICBUHHOIO ClOsA, 4YTO
OMaronpUsATHO AJIsl MPUKPETUICHUST TOTIOJTHUTENBHOTO CJIOSl K BEPXHEH MOBEPXHOCTU W/HITU HIIH
HIDKHEH MOBEPXHOCTH CEPALEBHMHHOIO CJIOsl, TAaKOro KAk, HAaNpUMep, TPYHTOBOYHBIN CJIOH,
(M3HAYANBHO JKUAKHMHA) aAre3WBHBIA CIION WIIM JPYrod AEKOPATHBHBIN MM (PYHKIIMOHAIbHBIN
ciaoil. YacTo 5TH CJIOM NMEPBOHAYAJIbHO HAHOCATCS B SKUAKOM COCTOSIHUM, NHPH 3TOM MOpPBI
MIO3BOJISTFOT YKUJIKOMY BEIECTBY BCACHIBATHCS (MPOHMUKATDH) B MOPBL, YTO YBEIUYHBAET IUIOIMAAb
MOBEPXHOCTH KOHTAKTa MEXAY CIOSIMH U, CIENOBATENBHO, YIy4lIaeT MPOYHOCTh CLETUICHUS

MECKAY YKa3aHHbIMU CJIOSAMU.

ITanenn MOryT HMMeTh MHOIOCJOMHYIO CTPYKTYpPY, COIEpP’Kallylo, HalpuMep, LEHTPajbHYIO

CepAleBHUHY (MM CEpILEBUHHBIA CIIOH) U MO MEHbIIEeH Mepe ONHY ACKOPATHBHYIO BEPXHIOO



28
CEKLIMI0, MPSIMO WM KOCBEHHO MPHUKPEIJIEHHYIO K YKa3aHHOMY CEPALIEBUHHOMY CJIOK WIH
OOBENIMHEHHYI0 C YKa3aHHBIM CEPALEBUHHBIM CJIOEM, NPH 3TOM BEPXHsS CEKLHsl o0pasyer
BEPXHIOI0 MOBEPXHOCTb MaHeNH. BepxXHsAs Cexuusi NPEANOYTUTENBHO COAEPKUT MO MEHbLIEH
Mepe OJWUH JEKOPATUBHBIA CJIOH, NPUKPEIUIEHHBIH MpPsIMO WM KOCBEHHO K BEpXHEH
MIOBEPXHOCTH CEPILEBUHHOIO CosA. JleKOpaTHBHBIIN CIOH MOXKET OBITh MEYATHBIM CJIOEM H/WJIH
MOKET OBbITb MOKPHIT IO MEHBLIEH Mepe OIHHM 3aIIUTHBIM (BEPXHHUM) CIIOEM, TOKPBIBAIOLIIM
yYKa3aHHbIN JEKOPAaTHUBHBINA CIONW. 3alUTHBINA CIONH TakKe SBJSETCS YacTbl0 JEKOPaTHBHOMN
BepxHel ceknuu. Hamuume meyaTHOro Clos W/WIM 3aIIUTHOTO CJIOST MOXKET NPENOTBPATHTH
MOBPEXKICHUE TUIMTKU W3-3a LAParuH W/ u3-32 (PaKTOPOB OKPYKAOWEH Cpenpl, TAKUX Kak
yIbTpauoIeTOBOE M3NIydeHHe/Bjara W/Wih W3HOC W pa3phiB. lledaTHbI clioil MoOkeT ObITh
o0pa3oBaH TIUIEHKOW, Ha KOTOPYIO HAaHECEHa [eKOpaTHBHAs IMedaTb, IPH 3TOM IUJICHKA
NPUKPETUIEHa K CJIOK TOJIOKKHA W/HIIK MPOMEXKYTOYHOMY CJIOK0, TAKOMY KakK IPYHTOBOYHBIH
CJIOHM, PACHOJIOKEHHBIM MEXAY CJIOeM MNOMJIOKKH M AEKOpaTUBHBIM cjoeM. llewaTHbiil crioit
TAKXKe MOXeT ObITb 00pa30BaH MO MEHbIIEH Mepe OJHUM CIIOEM KpPacKH, KOTOPbIH HAHOCHUTCS
HEMOCPEACTBEHHO HA BEPXHIOK MOBEPXHOCTh CEPALIEBUHHOIO CJIOSI WJIM HA TPYHTOBOYHBIN CJIOH,
HAHECEHHBbII Ha CJOH noanoxku. IlaHenb MoOxeT copep:kaTb MO MEHbLIEH Mepe OAWH
W3HOCOCTOMKHUM CJIOM, MPUKPEIJIEHHBbIM MNpPsSMO WIM KOCBEHHO K BEpPXHEHW IOBEPXHOCTH
JEKOPaTUBHOIO €Josi. MI3HOCOCTONMKHUI CJION TaKKe SABJISIETCS] 4aCTbH) JEKOPATUBHOM BEpPXHEU
cexkumu. Kaxpas mnanenp MOXET cOAepkaTb MO MEHbIIEH Mepe OJAWH JIAKOBBIA CIIOH,
MNPUKPEIUJIEHHBbI MPsAMO MM KOCBEHHO K BEPXHEH MOBEPXHOCTHU MAEKOPATUBHOIO CJOs,

MPEANOUTUTENBHO K BEPXHEI MOBEPXHOCTH H3HOCOCTOMKOTO CIIOS.

HuxHsist ctopoHa (ThbUIbHAsI CTOPOHA) CEPIALEBUHBI (CEPALEBHHHOTO CIIOS(E€B)) TAK)KE MOXKET
COCTaBJISITh HIDKHIOK CTOPOHY (TBUIBHYIO CTOPOHY) MAaHEIH Kak TakoBOH. OJHAKO BO3MOXHO H
MOJKET OBbITh JJaKe MPEATIOUTHTEIbHBIM, YTOOBI MTaHENb COIEPIKaIa MOACTHIIOUHBIA CIOH, TPSMO
WU KOCBEHHO MPUKPEIUICHHBbIM K YKa3aHHOW HIDKHEN 4YacTu cepaueBuHbl. Kak mpasuio,
3AIUTHBIN CJIOW JAEWCTBYeT KaK YPaBHOBEIIMBAIOIIMKA CJIOH misi crabwnm3anuu (Gopmbl, B
YaCTHOCTH, IJIOCKOCTHOCTH IMaHENd Kak TakOBOH. bojiee TOro, MOACTHIIOYHBIM CJIOH OOBIMHO
BHOCUT BKJAJ B 3BYKONOIVIOLIAIOIIME CBONCTBA IMaHeaW Kak TakoBOW. Ilockonbky
MOJICTHJIOYHBIHN CITOI OOBIYHO MPEACTABISET COOOH 3aKPBITBINA CIIOH, HAHECEHHE TTOACTUIIOYHOTO
CJIOsl Ha HUXXHIOIO CTOPOHY CEPIALICBUHBI NMOKPBIBAET KAHABKU CEPALEBHHBI IO MEHBIIEH Mepe
YaCTUYHO, a MPEANOYTUTENIBHO IOJHOCTBIO. B 1NaHHOM ciydae [MHA KaKIOH KaHABKH
CEepPALECBUHBI  MPEANOYTUTEIBHO MEHBIIE JUIMHBl  YKA3aHHOIO  MOACTHJIOYHOIO  CJIOSL.
[TopcTunoUHbIH CIOM MOXKET OBITh CHAO)KEH BBIPE3AHHBIMH YaCTSIMH, NPU 3TOM IO MEHbLIEH

Mepe 4aCTh YKa3aHHBIX BBIPE3aHHBIX YaCTEH MEPEKPHIBAECTCS MO MEHbBIIEH Mepe OAHOU KaHABKOU
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cepaueBuHbl. [lo mMeHbIIe Mepe OIMH NMOACTWJIOYHBINA CJIOM MPEANOYTUTENBbHO, MO MEHbIIEH
Mepe, YaCTHYHO H3TOTOBJIEH M3 THOKOrO Marepuana, MPeArOYTUTENIbHO M3 3JacTOMepa.
TommuHa MOACTHIIOUHOrO Ciosi OOBIYHO Bappupyercss ot okogo 0,1 mo 2,5 mm
HeorpaanynBaromumn npuMepaMi MaT€pHajoB, U3 KOTOPBIX MOACTHIIOYHBIN CIION MOXET OBITh
0 MEHBLIEH Mepe YaCTUYHO COCTAaBJICH, SIBIIFOTCS MOJMATUJICH, NPoOKa, TOJHYpETaH,
NOJIMBUHWIXJIOPHI W 3THJIEH-BUHWIALETaT. HeoOs3aTenbHO MOACTHIIOUHBIA CIIOH COIEpIKUT
OJIHY WJIM HECKOJIbKO NOOABOK, TAKUX KaK HAIIOJHUTENN (HampuMep, Mell), KPACHUTEIH, CMOJIbI
/WM OOUH WIM HECKOJBbKO IUTACTH(PHUKATOPOB. B KOHKPETHOM BapHaHTE OCYIIECTBJICHHUS
MOACTWJIOYHBIA CJIOW MO MEHBUIEH Mepe YaCTUYHO HU3TOTOBJIEH U3 KOMIIO3UTA W3MEJbYEHHBIX
(M CTPY’KEHHBIX) MPOOKOBBIX HYaCTHI], CBSI3aHHBIX CMOJIOH. Bmecro mpoOkm MOXKHO
UCIIOJIb30BaTh APYrUe€ MNPOAYKTBI, CBSI3aHHBIE C JE€PEBOM, Hampumep ApesecuHy. TommuHa
MOJIM3THIIEHOBOTO TIOJCTHIIOYHOTO CJIOSI OOBIYHO COCTABJISIET, HANPUMeEp, 2 MM HIJIM MEHbLIE.
TToncTUNOYHBINA CIOH MOKET OBITHL CIUIOLIHBIM WM BCIIEHEHHLIM. BCIIEHEHHBIN TOCTUIIOYHEBII
CJIOM MOXKET J[AONOJHUTENBHO YJIY4YIIUTh 3BYKONOIVIOLIAKOLIME CBOWCTBA.  IBepamblid
MOJICTHJIOYHBIN CJIOH MOJKET YIYYIIUTD JKeTaeMblii OanaHCHPOBOYHBIN 3PPEKT U yCTOHIUBOCTH

IaHEJIN.

BHyTpeHHsAs1 CTOpOHA HaINpaBJIECHHOIO BBEPX fA3bIUKA M BHYTPEHHsS CTOPOHA HANPaBJIEHHOTO
BHHU3 S3bIYKA MOTYT KOHTAKTUPOBATb B COCAWHEHHOM COCTOSIHUM [JIsl MEPEAaud CHJI MEXKIY
HUMH, B YaCTHOCTH, OT HAIPABJIICHHOIO BBEPX S3blUKAa K HAIMPABJICHHOMY BHHU3 SI3BIUKY.
BHyTpeHHHE CTOPOHBI S3BIUKOB MOTYT HaXOAWUTHCS B KOHTAKTE€ HA KOHTAKTHBIX MOBEPXHOCTIX
SI3bIYKOB, MPU 3TOM KOHTAKTHBIC MOBEPXHOCTH SI3BIYKOB MOTYT OBITh HAaKJIOHEHBL HakjioH
MO3KET ObITh TAKUM, YTO YaCThb BHYTPEHHEH CTOPOHBI HATIPABJIEHHOTO BBEPX sI3bIYKA HAKJIOHEHA
K OOKOBOW MOBEPXHOCTH, TaK YTO KacaTejlbHass OT KOHTAKTHOW TMOBEPXHOCTU SI3bIYKA
MEePECeKaeTcss C BHYTPEHHEHW BEPTUKAJIbHOM IUIOCKOCTBIO HAJ KOHTAKTHOW MOBEPXHOCTHIO
si3bIYKa. B KadyecTBe albTEpPHATHUBBI HAKJIOH MOXKET OBbITh TAaKUM, YTO YaCTh BHYTPEHHEH
CTOPOHBI SI3bIYKA HAKJIOHEHa OT HANpaBJICHHOH BBEpX OOKOBOW TOBEPXHOCTH, TaK YTO
KacaTelbHass OT KOHTAKTHOW MOBEPXHOCTHU SI3bIYKA MEPECEKAETCS C BHYTPEHHEN BEPTUKAIbHOMN
MJIOCKOCTBIO TIOJ] KOHTAKTHON MOBEPXHOCTBIO SI3bIYKA. DTO TPEACTABIISIET COOOW CHCTEMBI C
3aKPBITBIMH KAaHABKAMU W CHUCTEMbI C OTKPBITBIMH KaHAaBKAMH COOTBETCTBEHHO. CHUCTEMBI C
3aKPBITBIMU KaHABKaMU 00ECIIeYHBAIOT YIYUIICHHYIO (DUKCAINIO, HO MX CJIOJKHEE COSIMHHTD, B
TO BpeMsi KaK CUCTEMbI C OTKPBITBIMU KaHABKAMHU Jierde COCIUHUTh, HO OHU HE 00eCTeunBarOT

AOMOJIHUTECJIBHOTO BEPTUKAJBHOT'O 3alMUPaHUA CUCTEMBI C 3aKPBITBIMHA KaHABKAMU.
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Ilepsast u BTOpass COENMHUTENBbHBIE YACTU PACIOJOXKEHbl HA MPOTHUBOIOJOMKHBIX CTOPOHAX
na"enu. [laHenb sABHseTCs, HAmpuMep, NPSIMOYTOJIbHOW, TNapajjieIorpaMMHOM — W/WiH
VIUTMHEHHOM, U MepBasi U BTOPAast COCAMHNUTENbHbBIE YaCTH MOTYT OBITh PACIIOJNIOKEHbI HA 00enx
IPOTHBOIIOJIOKHBIX CTOPOHAX (TO €CTh HA BCEX YETHIPEX CTOPOHAX) TakoW maHenmu. Taxoke
BO3MOJKHO OOECHEeUYUTh MEPBYI0 M BTOPYIO COCOMHHTENbHbIE YaCTU TOJBKO HA OIHOH mape
NPOTHBOIOJIOXKHBIX CTOPOH W OOECIEeYUTb JpPYrHe COEAMHUTENbHBIE YacTH, TaKhe Kak
HAKJIOHEHHbIE BHU3 COEIUHHUTEbHBIE YaCTH C HANPABJICHHbIM BOOK SI3bIYKOM M HAIPAaBJICHHOM

BOOK KaHAaBKOH Ha APYrol mape NMpOTHBOMOJIOKHBIX CTOPOH.

H3obpereHne MONOIHUTENBHO OTHOCHTCS K TIOKPBITHIO, B YACTHOCTH K HAMOJIBHOMY IMOKPBITHIO,
cozeprKaleMy MHOJKECTBO COENUHEHHbIX Mexnay coOod maHeneil coryiacHo roOoMy U3

HACTOSIIIEro H300PETEHMSI.

HpeI[HOLITI/ITeJ'IbeIe BApPHUAHTHBI OCYIICCTBJICHUA I/1306peTeHI/I$I NpEACTABJICHBI B

HEOIrpaHNU1IHBAOIIEM Ha6ope MYHKTOB HUKE.

ITyHKTBI
I. [Tanens (1), B 4aCTHOCTH MaHeNb AJIS TI0J1a, COAEPIKaLIast:
a. 10 MEHbIIEH Mepe OHY NEPBYI0 COENUHUTEIbHYIO 4acTh (2) M MO MEHbLIEH Mepe OHY

BTOPYIO COEAMHUTENBHYIO YacTh (3), pacroyioKeHHbIE Ha TPOTHUBOTIOJIOKHBIX CTOPOHAX MaHEIH
(1), mpu 5TOM TIEepBasi COEOMHNUTENbHAS YacTh (2) YKa3aHHOU MaHeJu U BTOPasi COENUHUTEIIbHAS
gacte (3) npyroii manenu (1) BBIMOJHEHBI C BO3MOXKHOCTBEO COEIMHEHHS IOCPENCTBOM
IBW)KEHUS BHU3,

b. IPU 3TOM TiepBasi COENMHUTENbHAs 4acTh (2) COAEPKUT HAINPaBJIEHHBIH BBEPX SI3bIYOK
(4), mo MeHbILIEH Mepe OAHY HANPABJICHHYIO BBEPX OOKOBYIO MOBEPXHOCTH (5), JNEKaIIyO Ha
pPacCTOSIHMM OT HANpaBJICHHOTO BBEPX s3blYKa (4), W HAMpaBlEHHYIO BBEpX KaHaBKy (0),
00pa30BaHHYIO MEXy HANpPaBJIEHHbIM BBEPX SI3BIYKOM (4) M HampaBJIeHHOW BBEpX OOKOBOM
MOBEPXHOCTBIO (5), MPU 3TOM HAIpaBJIECHHAs BBEPX KaHaBKa (6) BBINOJHEHA C BO3MOKHOCTBIO
npueMa 1o MEHbLIEH Mepe YacTH HAIpPaBJIEHHOrO BHHU3 si3bIuKa (7) BTOPOH COEOMHHUTEIBHON
gactu (3) nmpyrodi mamenu (1), mpu 3TOM CTOpPOHA HANpPaBJIEHHOTO BBEPX s3bluka (4),
oOpallieHHas K HaNpaBJIeHHON BBEPX OOKOBOI MOBEPXHOCTH, SIBJISIETCSI BHYTPEHHEH CTOPOHOU
(8) HampaBneHHOTO BBEpX s3blUKa (4), a CTOpPOHA HANpPaBJIEHHOTO BBEPX s3blUKa (4),
oOpallieHHast OT HANPABJICHHON BBEPX OOKOBOH MOBEPXHOCTH (5), SIBJIAETCS] BHEIIHEH CTOPOHOM

(9) HampaBneHHOTO BBEPX sA3bIUKA (4);
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C. IIPU 3TOM BTOpasi COEAMHUTENbHAS YacTh (3) CONEPIKUT HaNpaBIeHHbIH BHU3 s3bYOK (7),
[0 MEHbLIEH Mepe OAHY HaNpaBJIeHHYO BHU3 OOKOBYIO moBepxHOCTh (10), nexamyro Ha
pPAacCTOSIHUM OT HAIPaBJIEHHOrO BHU3 si3blYKka (7), W HampaBlieHHYI0 BHU3 KaHaBky (11),
00pa3oBaHHYIO MEXKIy HAMNpPaBJIEHHBIM BHU3 SI3bIMKOM (7) W HampaBlieHHOW BHHU3 OOKOBOM
nosepxHOCThIO (10), mpu 3TOM HampasiieHHas BHU3 KaHaBka (11) BbIMONIHEHA ¢ BO3MOYKHOCTBIO
nprueMa Mo MEHbLIEH Mepe YacTH HAIIPaBJIEHHOTO BBEPX si3bIUKa (4) mepBol COCTMHHUTEIBHON
yactu (2) apyroii naxHenu (1), mpu 5TOM CTOPOHA HATPABJIEHHOTO BHU3 si3bIuka (7), oOparieHHast
K HampaBJeHHOW BHU3 OokoBol mnoBepxHocTH (10), sBHsiercs BHyTpeHHeil cropoHoi (12)
HAIPaBJIEHHOTO BHU3 s3bIUKa (7), a CTOPOHA HANpPaBICHHOTO BHM3 si3bldka (7), oOpamieHHast OT
HANpaBJICHHOW BHU3 OokoBoi mosepxHocTH (10), sBisercss BHewmHed crToponoit (13)
HAIpPaBJIEHHOTO BHU3 si3bIuka (7),

d. OpU 3TOM Kak BHEWHsst ctopoHa (13) HampaBneHHoro BHM3 si3bluka (7), Tak u
HAIpaBJICHHAs BBEPX OOKOBAasi MOBEPXHOCTD (5) coAepKaT BEPXHIOI KOHTAKTHYIO MOBEPXHOCTH
(14) BOMM3M WM TO HANpPaBJICHUIO K BepxHEH cropoHe maHenu (1), mpu 3TOM yKa3aHHbIE
KOHTaKTHble MOBEPXHOCTH (14) MPOXOASAT MO CYIIECTBY BEPTHKAJIBHO, MO MEHbIIEH Mepe
YaCTUYHO, M TPU 3TOM BEpXHssl KOHTaKkTHas moBepxHOCTh (14) BHemHed ctopoHbl (13)
HAIPaBJIEHHOTO BHU3 s13bIUKa (7) YKA3aHHOW MaHEN! BBIMOJHEHA ¢ BO3MOKHOCTBIO 3aLIETUICHUS C
BEPXHEH KOHTAaKTHOW MOBEPXHOCTbIO (14) HampaBieHHOW BBepX OOKOBOH mOBepxXHOCTH (5)
cocefiHel aHeN B COEAUHEHHOM COCTOSIHMM YKa3aHHbIX nanenei (1),

e. IPU 3TOM TIPUMBIKAIOLINE BEPXHHE KOHTAKTHBIE MOBEPXHOCTH (14) Kak HampaBIEeHHOTO
BHU3 s13bI4Ka (7), TaK ¥ HAINPaBJICHHON BBEPX OOKOBOM MOBEPXHOCTHU (5) comep:kaT HAKJIOHHYIO
KOHTAaKTHYIO TIOBEpXHOCTb (15), mpum >TOM HaKJIOHHAs KOHTAaKkTHas NOBepxHOCTH (15)
HAIPaBJICHHOTO BHU3 s13bI4Ka (7) YKa3aHHOH MAaHEIH BBINOJHEHA C BO3MOXKHOCTBIO 3aLIETUICHUS,
NPEANOYTUTENBHO TIPH  CMEMIEHHH, C HAKJIOHHOW KOHTaKTHOH moBepxHOCThIO (15)
HATPABJIEHHOUW BBEpX OOKOBOW MOBEPXHOCTH (5) COCenHEN MaHeNd, B COSAMHEHHOM COCTOSTHHU
ykazaHHbIX maHened (1), mpu 3TOM Kaknas BEepPTUKAJbHAST YacTh BepXHEH KOHTAKTHOM
nosepxHOCTH (14) U Kakaast MPUMBIKAIOIIAsl HAKIIOHHAS TOBEPXHOCTH (15) B3aMMHO COCTaBIISIIOT
yroa (o) ot 100 no 175 rpanycos;

f IPU 3TOM NPUMBIKAIOLUINI K HAKJIOHHOW KOHTAKTHOH moBepxHOCTH (15) HampaBieHHBIH
BHU3 s13bIMOK (7) CONEPKUT BHEIIHIOK MOBEPXHOCTH (16), pacrlonoKeHHYI HIDKE HAKJIOHHOM
KOHTaKTHOH moBepxHOCTH (15) HanmpaBiaeHHOro BHU3 si3bI4Ka (7), M IPH 3TOM MPHUMBIKAIOIIAS K
HAKJIOHHOH KOHTakTHOW mosepxHocTH (15) HampaBieHHash BBepx OOKOBas MOBEPXHOCTH (5)
COIEPKUT BHYTPEHHIOK MOBEPXHOCTH (17), pacmoJIOXKEHHYIO HUXKE HAKJIOHHON KOHTAKTHOM

nosepxHocTH (15) HampaBieHHON BBepX OOKOBOH moBepxXHOCTH (5), mpu 3ToM BHewHss (16) u
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BHYTpeHH:s (17) MOBEPXHOCTH MPEANOYTUTENBHO MPOXOIAT IO CYIIECTBY MapaUICIbHO H
NPEANOYTUTENBHO MTPOXOASAT MO MEHbIIEH Mepe YaCTUYHO B BEPTHKAJIbHOM HAIPaBJICHUH,
8. IPU 3TOM B COEAMHEHHOM COCTOSIHMM COCEOHHX MaHellell MMeeTcsl MpeanoYTHTENbHO
npoctpaHcTBO (18) Mexay Mo MeHbLIeH Mepe YacTbi0 BHEIIHEH moBepxXHOCTH (16) yka3aHHOM

nanenu (1) u mo MeHbIIel Mepe JYacThi0 BHYTpeHHeH nosepxHocTH (17) cocenneit manenu (1).

2. ITanens (1) mo nyHkTy 1, OTIMYAIOMIASACS TEM, YTO B COSAMHEHHOM COCTOSIHUU COCEIHUX
NaHeJel BEpPXHHE KOHTAKTHBbIE MOBEPXHOCTH (14) ompenemsitoT BHYTPEHHIOI BEPTUKAIBHYIO
TIOCKOCTh (19), mpu 3TOM HAKJIOHHBIE KOHTAKTHBIE MOBepXHOCTH (15a, 15b) pacmonoskeHsl Ha

TOH K€ CTOPOHE YKa3aHHOW BHYTPEHHEH BEPTHUKAIBHON mockoctH (19).

3. IManens (1) mo myHkty 1 wim 2, OTIUYANOIIASCS TEM, YTO B COCAMHEHHOM COCTOSIHHH
COCEHMX TaHeNell BepXHHE KOHTAKTHble MOBEpXHOCTU (14) oOmpenensoT BHYTPEHHIOK
BEPTUKAJBHYIO TUIOCKOCTh (19), mpu 3TOM HaKJIIOHHBIE KOHTakTHbIE moepxHocTH (15a, 15b)
pacmoyIoK€Hbl HAa OJHOM M TOM K€ CTOPOHE YKAa3aHHOW BHYTPEHHEH BEepPTUKAIbHON

miockocTH (19).

4. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTUKAJIBHYIO IUIOCKOCTh (19), mpH 3TOM HAKJIOHHAs KOHTaKTHAs
nosepxHocTh (15a) HampaBneHHOro BHU3 si3brMKa (7) MPOXOAMT MAaKCHMaldbHO Ha 1 MM B

TOPU30HTAJILHOM HAIPaBJICHUH 1O OTHOIIEGHHUIO K BHYTPEHHEH BepTHKAIbHON TutockocTH (19).

5. ITanenb (1) Mo OMHOMY U3 MPEAIIECTBYIOIIMUX MMyHKTOB, OTIMYAIOIIASCS TEM, YTO JUIMHA
HAKJIOHHOH KOHTAakTHOH mosepxHocTH (15) HampaBieHHOHW BBepx OOKOBOH moBepxHOCTH (5)
NPEBBIAET JJIMHY HAKJIOHHON KOHTaKTHOH noBepxHOocTH (15) HanpaBineHHOro BHU3 si3brvuka (7),
MPYU 3TOM MPENNOYTUTEIBHO JUIMHA HAKJIOHHOW KOHTAaKTHOH moBepxHOCTH (15) HampaBieHHOMN
BBEPX OOKOBOI MOBEPXHOCTH (5), IO MEHBIIEH Mepe, B 1B pa3a MPEBBIIACT JJINHY HAKJIOHHOM

KOHTaKTHOH noBepxHocTH (15) HanpaBieHHOro BHU3 si3bIvKa (7).

6. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCIMHEHHOM COCTOSIHHM COCEOHHX TMaHeJeld BepXHHE KOHTAKTHble TOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTHKAIBHYIO IIOCKOCTH (19), mpu 3TOM Hacth (20) HanpaBIeHHOTO

BHU3 si3biuka (7), BKIIOYAsl €ro HAKJIOHHYKO KOHTaKTHYK NOBepxHOCTh (15a), mpoxomut 3a
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npeaesbl BHYTPEHHEH BEpPTUKAIbHOH TutockocTH (19), mpu sToM ykasaHHast yacth (20) uMmeer o

cymiecTBy (POpMy Tparenuy MK KINHOBHIHYIO (GopMy.

7. IMTanens (1) mo myHKTY 6, OTIUYANOINASCS TE€M, YTO BBICOTA ykasaHHOW uacTu (20)
MPEBBILIAET LUPHUHY YKa3aHHOW 4acTH, MPU 3TOM, MPEANOUTUTEIbHO, MaKCHUMallbHasl BbICOTA
yka3zaHHOW uactu (20) mo MeHblIel Mepe B TPH pas3a IMPEBHIIIAET MAKCUMAJIBHYIO IIHPHHY

ykaszaHHo# "actu (20).

8. ITanensb (1) mo myHKTY 6 WK 7, OTIMYAIOINASCS TEM, YTO IIHMPHHA mpocTpancTsa (18)

paBHA WJIM MPEBBIIAET IIMPUHY YKa3aHHOH yacTh (20) HampaBieHHOTO BHU3 si3bIvuka (20).

9. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENEISIIOT BHYTPEHHIOK BEPTUKAIBHYIO TUIOCKOCTH (19), mpH 3TOM HAKJIOHHBIE KOHTAKTHBIC

noBepXHOCTH (15) MPUMBIKAIOT K BHYTPEHHEH BEPTHKAJIBbHOM rutockocTH (19).

10. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIMIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BEpXHEeH CTOpOoHOW (22) HampaBJCHHOW BBEpX KaHaBKU (6) Ha KOHTAKTHOM
MOBEPXHOCTH KaHaBKH (23), U mpu 3TOM Mexnay nepBoit (2) u Bropoil (3) CoOenquHUTEIbHBIMU
YacTMHU MMeEeTCs 3a30p (24), MpOXOAALINI OT HAKJIOHHBIX KOHTaKTHBIX NmoBepxHocTel (15) mo

KOHTaKTHOU MOBEPXHOCTH KaHABKH (23).

1. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIMIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BepxHeH cTopoHOW (22) HampaBJIeHHOW BBepX KaHaBku (6) Ha,
MPEINOYTUTENBHO TI0 CYIIECTBY TOPU30OHTANBHOM, KOHTAKTHOW MOBEPXHOCTH KaHaBKH (23), u
IIPU 3TOM MEKAY NepBoii (2) u BTOpoii (3) COEMHUTENbHBIMU YaCTMU UMEIOTCS 3a30phl (24) Ha

00enx CTOpOHaxX YKa3aHHOUW KOHTAKTHOH MOBEPXHOCTH KaHABKHU (23).

12. [Manens (1) mo nr0OOMYy M3 TPEAIIECTBYIOIIMX MYHKTOB, OTJIMYAIOINASICS TEM, YTO
BEPXHsIsI TIOBEPXHOCTh (25) HampaBJIEHHOTO BBEpPX s3bldKa (4) W BEPXHAA MOBEPXHOCTH (26)
HanpaBJIeHHOW BHM3 KaHaBKU (11) B COENMHEHHOM COCTOSHMM IO MEHBLIEH Mepe YacTHYHO
pa3HEeCeHbI IPYT OT APyra TaKuM O0pa3oM, U4TO MEKIY IBYMs MMOBEPXHOCTSIMH (25, 26) uMmeercs

3a30p (27).
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13.  TIlamens (1) mo moOoMy M3 NPENIIECTBYIOIIUX IMYHKTOB, OTJIMYANOIIASCS TEM, HTO
BEPXHsIsl KOHTakTHas MoBepxXHOCTh (14) W HakJIOHHAs KOHTakTHas mMOBepXHOCTH (15)
HAIPaBJICHHOHW BBEPX OOKOBOW MOBEPXHOCTH (5) B3aMMHO COCTABJISIFOT TIEPBBIN YroJl, & BEPXHISA
KOHTaKTHasi TOBEpXHOCTh (14) W HaKJIOHHAs KOHTaKTHas MOBEepXHOCTh (15) HampaBieHHOTO
BHU3 s3bIuKa (7) B3aUMHO COCTaBISIFOT BTOPOW YroJ, NPH 3TOM NEPBbIH M BTOPOH YIJIbI

HaxoJATCA B Ipenenax pasHulel B 20 rpagycos.

14. IManens (1) mo nrOOOMYy W3 TPEIIECTBYIOIIMX MYHKTOB, OTJIMYAIOMIASICS TEM, YTO
BHEIIHsAsA CTOpOHA (9) HampaBJIEHHOTO BBEpX s3bIUKa (4) comep kUT MepBbId (PUKCUPYIOIIHMN
sneMeHT (28), u pu 3TOM HampaBlieHHas BHU3 OOKoBasi moBepxHOCTH (10) obecrieuena BTOPbIM
bukcupyomumM 3aeMeHToM (29), mpu 3TOM B COSNMHEHHOM COCTOSIHUM cocenHux maHened (1)
110 MEHbIIeH Mepe 4acThb nepBoro (28) u mo MeHbInel Mepe 4acTb BTOporo (29) guxcupyromero
3JIEMEHTa KOHTAaKTHPYIOT, 00pa3ysl (ukcupyromyr noBepxHocTh (30) ans BepTHKaIbHOU

¢dukcanuu naxenel (1) Mo OTHOIIEHHIO APYT K APYTY.

15.  TIlanmens (1) mo myHkTy 14, OTIMYAIOIIASACS TEM, YTO MEPBBIH (PUKCHPYIOIIMHA 3JIEMEHT
(28) mpencrasisieT coOOM HAPYKHYIO BBIMYKJIOCTH (28), P 3TOM BHEIIHSS CTOPOHA HAPYKHOM
BBINYKJIOCTH (28) comep:kKuT BEpXHIOW 4acThb (31) M MPUMBIKAIOIIYIO0 HUKHIOW 4acThb (32), mpu
STOM HIDKHS 9acThb (32) COOep KUT HAKIOHHYIO (PHUKCHPYIOIIYIO MOBEPXHOCTH (30a), a BEPXHSIS

qacTh (31) comepKUT MPEANOYTUTENBHO H30THYTYIO HAIPABIISIOMIVIO IIOBEPXHOCTH (327).

16.  TIlanmens (1) mo nmyHkty 14 wnm 15, oTim4aromascs TeM, YTO BTOPOH (PUKCHPYHOIIMN
sneMeHT (29) mpexacramisier coboi yrimyOmenue (29), comepskaimnee BepxHIOKO 4acTh (33) u
NPUMBIKAIOIIYIO HIDKHIOI 4acTh (34), mpU 5TOM HIDKHSAS 4YacTh COJEPIKUT HAKJIOHHYIO

¢dukcupyromyo noepxHocTs (30B).

17. IManens (1) mo myHkty 15 wnm 16, oTinYaromasics TeM, YTO JUIMHA HAKJIOHHOW
¢bukcupyromeii nosepxuoctu (30a) HukHEH yacTu (32) HapyKHOH BhIMyKIOCTH (28) OoJblie,
NPEANOYTUTENBHO IO MeHbIneH Mepe B 1,5 pasa Oousblie, 4eM HAKJIOHHAs (DUKCHUPYROINAs

nosepxHOCThb (30B) Hukuel vactu (34) yrnyonenus (29).

18.  TIlanens (1) mo omHOMY M3 MyHKTOB 15-17, oTimuaromasicst TeM, 4To BepxHss 4acThb (31,

33) mpoxonuT Hax OoJbIIeH BEPTUKAIBHON CEKLIMEeH MO CPaBHEHUIO ¢ HKHEH 4acThio (32, 34),
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IIPYU 5TOM NPEANOYTUTENLHO BhICOTa BepxHel dyactu (31, 33), mo MeHbluel mMepe, B TpH pasa

NPEBBIIIAET BBICOTY HIDKHEH uactu (32, 34).

19.  TIlanmens (1) mo nmyHkTy 18, OTiMYarOIascs TEM, YTO YacTH MEPBOro (PHKCHPYIOLIETO
snementa (28) u BTOporo snemeHTa (29) Qukcupyromero 3jieMeHTa, KOTOpPble HAXOISTCS B
KOHTaKTe€ B COEIMHEHHOM COCTOSIHUU C cocenHuMHu mnaHeasimMu (1), mpeactaBisitoT coOow
HaKJIOHHbIE (pukcupyromue nosepxHoctu (30, 30A, 30B) ¢dukcupyromux snemeHTos (28, 29)
W/WIM TIpU 3TOM B COENUHEHHOM coctosiHuu maHenen (1) Bepxuue uwactu (31, 33) mepsoro
¢dukcupyromero sneMenTa (28) u BToporo snemMenTa (29) QUKCHPYIOIINX 3JIEMEHTOB Pa3HECEHBI

M0 MEHbIIEH Mepe YaCTUYHO.

20. IManens (1) mo moOomy u3 NyHKTOB 14-19, oTiaMyaromiasicss TeM, YTO BHEIIHSS
cTopoHa (9) HampaBJIEHHOTO BBEpPX si3bIUKa (7) COAEPIKUT BEPXHIOK BHEIIHIOK 4acTb (35) u
HIDKHIOKO BHEIIHIOW 4acThb (36), mpu 3TOM mnepBblil pukcupyrommii 3neMeHT (28) pacnosioxeH
Mexay BepxHed (35) m HwkHel (36) BHEIIHMMH YacTSIMH, INPH 5TOM HIDKHSS BHELIHSS
qacTh (36) pacrnonokeHa Onrbke K BHYTPeHHEH CTOpoHe (8) HampaBJIeHHOTO BBEPX sI3bIYKa (4)

10 CPAaBHEHUIO C BEPXHEH BHEIIHEH 4acThio (35).

21.  Ilamens (1) mo myskry 20, OT/IIMYANOIIAsCS TE€M, YTO BEPXHsAA BHELIHsS 4acTh (35)
NPEANOYTUTENBHO — SIBISIETCS TI0  CYIIECTBY BEPTUKAIBHOW M ONPEAENsieT  BHEIIHIOK
BEPTUKAJBHYIO IJIOCKOCTH (37), IpH 3TOM IO MEHbILIEH Mepe 4acTh MepBOTO (PUKCHUPYIOIIErO
sneMeHTa (28) BBICTYNaeT M3 BHEIIHEH BEPTHKAJbHON IUIOCKOCTU (37) MmO MeHblIeH Mepe

HaCTUYHO, NPCANOYTHUTCIIBHO MaKCUMAJIbHO Ha 2 MM B FOPU30OHTAJIbHOM HAITPABJICHUU.

22. IMTanens (1) mo omHoMy W3 TYHKTOB 14-21, OTNMYAOMAsCs TEeM, YTO BHEIIHSS
cTopoHa (9) HampaBJIEHHOrO BBepX s3bl4Ka (7) CONEPKUT BEPXHIOK BHEMIHIOK 4acTh (35),
KOTOpasi OIpeneNsieT BHEIIHIOI BEPTUKAJIBHYIO IUIOCKOCTh (37), MpH 3TOM MEPBBIH
bukcupyromuii smemeHT (28) COAEPKUT HAPYXKHYIO BBIMYKIOCTh (28), mpu 3TOM BHEIIHSSA
CTOpPOHA HAapY)KHOH BBIMYKJIOCTH (28) comepkKuUT BepxXHIOW 4YacTh (31) UM NPUMBIKAIOLIYIO
HIDKHIO 4YacThb (32), mpu 5TOM BepxHsist 4acTh (31) MOJHOCTBIO PacHoOJOKEHAa Ha CTOPOHE
yKa3aHHOW BHEUIHEW BEPTHKAJIbHOU MIOCKOCTH (37), oOpalieHHON B CTOPOHY OT HAIPaBJIEHHOM
BBepX OOKOBOW MOBEPXHOCTH, M TPHU STOM HIXKHsS 4acTb (32) mepecekaeT BHEIIHIOK

BEPTUKAJIBHYIO TUIOCKOCTB (37).
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23. IManens (1) mo myskry 16 wmim 17 u nyHKTy 22, OTIAMYAIOINASACS TEM, HYTO Kak
bukcupyromas MoBepXHOCTh HAKJIOHHOW noBepxHOCTH (30B) HiwkHel yactu (34) yrioyOneHus
(29), Tak m BepxHsAA 4acTh (31) MOSHOCTHIO PACIOJIOKEHBI HA CTOPOHE YKAa3aHHOH BHEIIHEH

BEPTUKAJIBHOH IIIOCKOCTH (37), 0OpallieHHOM OT HApPaBJICHHOH BBEPX OOKOBOH NMOBEPXHOCTH.

24. ITanens (1) mo omHOMY M3 MyHKTOB 20-21, OTIMYAIOIIASICSl TEM, YTO HUKHSIS BHEIIHSS
gacte (36) sBIAETCS N0 MEHbLIEH Mepe YacTU4YHO, MPEANOYTUTENbHO, MPAKTHYECKH
BEPTUKAJIBHOH, U MPH 3TOM HaKJIOHHAs (pukcupyromas nosepxHocTb (30A) HuxHel dacTth (32)

U BEepTHKAJIbHAS YaCTh HIKHEH BHemHel yactu (36) obpasyer yroa () ot 100 mo 175 rpangycos.

25.  Ilasmens (1) mo myHKTy 24, OTIMYAIOIIAsACA TeM, 4TO yroix (o), oOpa3oBaHHBIN MEXIy
BEPXHUMH KOHTAKTHBIMH ITOBEPXHOCTSMU W HAKJIOHHBIMH KOHTAKTHBIMH ITOBEPXHOCTSIMH, H
yroix (), oOpa3oBaHHBIA MeXIy HIKHEH BHEIIHEeH 4acThio (30) M HAKJIOHHOW (PUKCHPYIOLIEH
noBepxHOCThIO (30A) mymm HwkHeH vacTeio (32), oTnmuaroTcst B mpepenax 20 rpaxycoB |

NPEATIOUTUTEIIBHO ABJIAKOTCA OAUMHAKOBBIMU.

26. ITanens (1) mo arobomy w3 mMyHKTOB 14-25, OTIMYANOIIASACS TE€M, YTO Camasi BHEIIHSS
gacThb (38) mepBoro ¢ukcupyomero sneMenTa (28) pacnosokeHa Ha TOPH30HTAIBHOM YPOBHE,

0oJIee HU3KOM IO CPAaBHEHHUIO C HAIIPABJIEHHOH BBEPX KaHABKOH (6).

27. IManens (1) mo nrOOOMYy W3 TPEIIECTBYIOIIMX MYHKTOB, OTJIMYAIOLIASCS TEM, YTO
COJIEPKHT MO MEHbIIEH Mepe OJHY TPEThIO COSAUHUTENbHYIO YaCTh U 10 MEHBIIEH Mepe OIHY
YETBEPTYIO COCIUHHUTENIbHYIO YacCTh, PACIOJIOKEHHBIE HAa JPYrod Mape MPOTUBOIMOJOKHBIX
cTopoH maHenu (1), mpu 3TOM TPEThsl COSNUHUTENbHAS YaCTh YKA3aHHOW MAaHEH U YeTBepTast
COEeMHUTENIbHAST YacTh Npyrod manenu (1) MPenrnoYTHTENIbHO BBIMOJTHEHBI ¢ BO3MOXKHOCTBIO

COCAUHEHUA TOCPEACTBOM HAKIIOHHOTO ABUXKCHUA BHU3.

28. IManens (1) mo myHKTy 27, OTIMYAKOIIASICS TE€M, YTO TPEThS COEMUHUTENbHAS YacTh
COZACPKUT:
. HATPABJICHHBIH BOOK S3bIYOK, MPOXOSIIHIA B HAMTPABJICHUH, TI0 CYIIECTBY MapajuIeIbHOM

BEPXHEHN CTOPOHE CeP/LIEBUHDI,

. 10 MEHbIIEH Mepe OHY BTOPYIO HAIPABJIEHHYIO BHU3 OOKOBYIO MIOBEPXHOCTD, JIEXKALITYIO
HA PacCTOSTHUM OT HATPaBJIEHHOTO BOOK sI3bIUKA, U

. BTOPYIO HAIIPABJIEHHYI0 BHHM3 KaHAaBKy, OOpa30BaHHYI0 MEXIy HAaNpaBJIEHHBIM BOOK

SI3BIYKOM U BTOPOH HAIpaBJIeHHON BHU3 OOKOBOM MOBEPXHOCTHIO, U
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IIPU 3TOM YE€TBEPTasi COeIUHUTEINbHAsI YaCTh COACPIKUT:

. TPETBIO KAHABKY, BBIMOJHEHHYI) C BO3MOKHOCTBIO Pa3sMEILIECHMsI MO MEHbIIEH Mepe
YaCcTH HANPABJICHHOTO BOOK SI3bIUKA TPETHEr0 COCAMHUTENBHOTO MPOQMIA COCETHEH MaHeny,
IIPU 3TOM YKa3aHHas TPEThsl KAaHABKA OIpenesieHa BepxHeH ryOoil u HiKHeW ryOol, mpu 3ToM
yKa3aHHast HUXKHsISI ry0a obecrieueHa HalpaBiIeHHbIM BBEPX (PUKCHPYIOIINUM 3JIEMEHTOM,

IIPU 3TOM TPETbsl COCAUHUTENbHAs 4YaCTb U YETBEPTasi COEAUHUTENbHAS 4YacCTb BBINOJHEHBI
TAaKUM OOpa3oM, YTO JIBE TaKHE MAHENId HUMEIT BO3MOJKHOCTb COEAMHEHHs! IPYr C APYyroM
MOCPENCTBOM NMOBOPOTHOIO JIBH>KEHUS, IIPU 3TOM B COEITUHEHHOM COCTOSIHMH: TIO MEHBIIEH Mepe
9YacTh HANPaBJICHHOro BOOK SI3bIYKA INMEPBOH IAHENIM BCTABJEHA B TPETHIO KAHABKY COCEIHEH
BTOPOH MaHeNH, U MPH 3TOM IO MEHbIIEH Mepe YacTh HANPaBICHHOTO BBEPX (PUKCHUPYIOIIETO
5JIEMEHTA YKa3aHHOM BTOpPOM MNAHENW BCTABJEHA BO BTOPYIO HAIPABJICHHYK) BHHU3 KaHAaBKY

yKa3aHHOM MepBOM NMaHeNH.

29.  Ilamenp (1) mo nroOoMy M3 NPEALIECTBYIOIIUX IYHKTOB, OTJIMYAIOINASACA TEM, YTO
naHenb (1) mpencrasisier coO0H TeKOPATUBHYIO MAHEb, COAESPKAIIYIO:

. [0 MEHBUIEH Mepe OUH CEPALICBUHHBIN CJIOH, U

. [0 MEHblIeH Mepe OJHY AEKOPAaTUBHYIO BEPXHIOK CEKLHUIO, NPSIMO HJIM KOCBEHHO
MPUKPETIJIEHHYIO K YKa3aHHOMY CEpJALIEBUHHOMY CJIOK0, TIPU 3TOM BEPXHsA CEKLUs ONpeenseT
BEPXHIOIO IOBEPXHOCTD MaHEeNH,

. MHOJKECTBO OOKOBBIX I'paHEl, M0 MEHbIIEH Mepe YaCTUYHO OOPa3OBaHHBIX YKa3aHHBIM
CEepALICBUHHBIM CJIOEM W/MiaM OOKOBOH BEpPXHEH CeKIMel, MpHueM IO MEHbLIeH Mepe aBe
NIPOTHBOIIOJIOXKHBIE OOKOBBIE T'PaHH CHAOKEHBbI MEPBOH COEAMHUTENBHOW YacTbIO M BTOPOM

COEAUHUTEIbHOMN YaCThIO COOTBETCTBEHHO.

30. HOKprTI/Ie, B HaCTHOCTH HAIIOJBHOEC MOKPBITUC, COACPKAIIECEC MHOXKECTBO COCAMHCHHBIX

Mexay coboit nanesei (1) cornacHo 000OMY U3 MPENIIECTBYIOMIUX MTYHKTOB.

Uzobpererne Teneps OyIeT MOSICHEHO HA OCHOBE HEOTPAHMUYMBAIOIIUX MPHMEPOB BAPUAHTOB
OCYLIECTBJIEHHs,  KOTOPble  NPOMJUIFOCTPUPOBAHBI ~ HA  HIDKECHEAYIOIIHMX  (urypax.
CooTBeTcTBYIOIINE 3JIEMEHThI 0003HAa4YeHBI Ha (PUTYpaX COOTBETCTBYIOIIMMHU CCBHUIOYHBIMH
HoMmepamu. Ha durypax:
- Ha ¢ur. 1 cxeMaTHYHO MOKa3aHbl ABE COENUHEHHbIE MEXAY COOOM MaHeNu C MepBOH U
BTOPOH COCAMHUTENBHBIMU YaCTSIMH COTJIACHO HACTOSIIEMY H300PETEeHHIO;
- Ha ¢ur. 2 CXeMaTU4YHO TMOKa3aHa IMepBas COCIUHHUTENbHAs HYacTh IAHEIH COTJIACHO

HaCTOsIIeMy U300peTeHuto u ¢ur. 1;
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- Ha ¢ur. 3 CXeMaTW4YHO MOKa3aHa BTOpas COENUHHUTENbHAS YacTh MAaHEIH COTJIACHO
HacrosimeMy uzobperenuto u ¢ur. 1;

- Ha ¢ur. 4 cXeMaTU4YHO TOKa3aH BAPHAHT OCYILIECTBIIEHUS JABYX COCOUHEHHBIX MEXKIY
coboii maHenel ¢ MepBON U BTOPOU COENMHUTENbHBIMHU YaCTSIMU COTJIACHO HACTOSIIIEMY
H300pETEHHIO;

- Ha ¢ur. 5 cxeMaTHYHO MOKa3aH MOAPOOHBIN BHI YacTH A BapHaHTa OCYIIECTBICHHS,
NoKa3aHHOH Ha ¢ur. 4; u

- Ha ¢ur. 6 cxeMaTHYHO MOKa3aH MOAPOOHBIA BUI YacTH B BapuaHTa OCyIIeCTBICHHS,

MOKa3aHHOU Ha ¢ur. 4.

Ha ¢ur. 1 nokazana nanens mia nona (1), comeprkaruas nepBy0 COETUHUTEIBHYIO 4acTh (2) U
BTOPYIO COEIWHHUTENbHYI0 4YacTh (3) B COEAMHEHHOM COCTOsHMU. llepBas coemuHHUTENbHAS
4acTh (2) COAEPKUT HANpABICHHBIH BBEPX S3BIYOK (4), HANPABICHHYIO BBEPX OOKOBYIO
MOBEPXHOCTh (5), NEXKalyl0 Ha pAcCTOSHUM OT HANpPaBJIEHHOTO BBEPX s3blUKa (4), H
HAIPaBJICHHYIO BBEPX KaHaBKY (0), 00pa30BaHHYIO MEXIy HANPABICHHBIM BBEPX SI3BIYKOM (4) 1
HAIPaBJICHHOW BBEpPX OOKOBOH MOBEPXHOCTHIO (5), MPU 3TOM HaImpaBJIeHHAs! BBEpX KaHaBKa (6)
npucnocobiieHa K HapaBJICHHOMY BHU3 sI3bIUKY (7) BTOPOH COeNUHHUTENBHON YacTu (3) apyroit
na"enu (1). CTopoHa HampaBJIEHHOTO BBepX si3bldka (4), oOpalleHHass K HalpaBJIEHHOW BBEpX
OOKOBOI OBEPXHOCTH, SIBIISIETCS BHYTPEHHEH CTOPOHOH (8) HAIpaBIEHHOTO BBEPX sI3bIUKa (4), a
CTOpPOHA HANPABJIEHHOTO BBEPX si3bIuKa (4), oOpameHHas B CTOPOHY OT HalpaBJICHHOH BBEpX

OOKOBOI MOBEPXHOCTH (5), SIBJISIETCS] BHEIIHEH CTOPOHOM (9) HalpaBJIeHHOTO BBEPX sA3bIYKA (4).

Bropas coenuauTeNnbHAs YacTh (3) CONEPIKUT HAIPABICHHBIN BHU3 S3bIMOK (7), HAIIPABIIEHHYIO
BHU3 OOKOBYIO moBepxHOCTh (10), nexamyr0 Ha pPacCTOSHUH OT HANpaBJIEHHOTO BHH3
si3pr4Ka (7), U HampaBJIeHHYIO BHM3 KaHaBKy (11), oOpa3oBaHHYIO MEXIy HANpaBJICHHBIM BHU3
si3bKkoM (7) W HampaBlIeHHOW BHU3 OOkOBOW moBepxHOCTHIO (10). CTOpoHAa HampaBJIEHHOTO
BHU3 s3brdka (7), oOpamjeHHas K HamNpaBJICHHOW BHHM3 OOKOBOH IOBEPXHOCTH, SIBIISIETCS
BHYTpEHHeH cTopoHol (12) HanmpaBiIeHHOTo BHH3 si3bluka (7), a CTOPOHA HANpPaBJIEHHOTO BHU3
sizbiuka (7), oOpalneHHass B CTOPOHY OT HampaBJIeHHOW BHHM3 OokoBoi moeepxHocTu (10),

SIBJIIETCSI BHEITHEW cTopoHoH (13) HarpaBieHHOTO BHU3 si3brdka (7).

Breurnsist cropona (13) nHampasneHHOro BHU3 si3bidka (7) M HampaBJeHHAsh BBEpPX OOKOBas
MIOBEPXHOCTD (5) comeprKaT BEPXHIOK KOHTAKTHYIO MOBEPXHOCTH (14) Ha Bepxy nmanenu (1), mpu
5TOM BEPXHHE KOHTAKTHbIE MOBEPXHOCTH (14) HAXOAATCSA B KOHTAKTE U MPOXOMSAT BEPTUKAIBHO.

ITpuMbIkaromye K BEPXHAM KOHTAKTHBIM MOBEPXHOCTSIM (14) Kak HampaBJIeHHbIH BHU3 SI3bIUOK
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(7), Tak u HampaBieHHAs BBEPX OOKOBasi MOBEPXHOCTH (5) CONmEpIKAT HAKIOHHYIO KOHTaKTHYIO
NnoBepXHOCTD (15), mpudeM HAKJIOHHBIE KOHTAKTHBIE TOBEPXHOCTH (15) HAXOISATCS B KOHTAKTE,
IIPU 3TOM BEPXHHUE KOHTAKTHBIE MOBEPXHOCTH (14) ¢ OHOM CTOPOHBI, U HAKJIIOHHBIE KOHTAKTHBIE
nosepxHocTH (15) HampaBieHHOW BBEepX OOKOBOW MOBEPXHOCTH (5) W/HIIM BHEWIHSS CTOPOHA
(13) nHampaBneHHoro BHH3 s3bldka (7) ¢ JApyrod CTOPOHBI MPEONOYTHTENBHO B3aMMHO
COCTaBJISIIOT yrod (o), paBHBINA okoyo 125 rpagycam. BepxHss KOHTakTHas MOBEPXHOCTH (14) u
HAKJIOHHAsl KOHTAaKTHas MOBEpXHOCTb (15) HampaeneHHOH BBepx OOKOBOW mMOBEpXHOCTH (5)
B3aUMHO COCTABJISIIOT MEPBBIA yroJj, PaBHbIM OkoJo 125 rpamycam, a BEpXHsisi KOHTAaKTHas
noBepxHOCTD (14) 1 HaKJIOHHAs KOHTAKTHAs MOBEPXHOCTH (15) HampaBieHHOTO BHU3 si3br4Ka (7)

B3aUMHO COCTAaBJISIIOT BTOPOM YroJi, paBHbIN OKOJIO 125 rpagycam.

ITpuMbIKarOIMi K HAKJIOHHOH KOHTAaKTHOW MOBepXHOCTH (15) HampaBieHHBIH BHH3 sI3bIYOK (7)
COIEpPKUT BHEIIHIOI TOBEPXHOCTh (16), a NPUMBIKAOMUI K HAKJIOHHOH KOHTAKTHOU
nosepxHocTH (15) HampaBieHHas BBepX OOKOBash MOBEPXHOCTH (5) COAEPIKUT BHYTPEHHIOIO
nosepxHOCTh (17), mpu 3Tom BHemHsAsA (16) u BHyTpeHH:s (17) MOBEPXHOCTH MapajUIeNbHbI U
BEPTUKaJIbHBL. Mexay BHeIHedl mnoBepxHOCTbIO (16) m BHyTpeHHeil mnoBepxHOCTBHIO (17)

umeercs: mpocTpancTso (18).

Bepxuue koHTakTHbIE TIOBepXxHOCTH (14) oOmnpemensioT BHYTPEHHIOK  BEPTHKAJIBHYIO
IOCKOCTh (19), Tpu 3TOM HAKJIOHHAs KOHTAaKTHAas MOBEPXHOCTH (15) HampaBieHHOro BHHU3
si3prdKa (7) TPOXOIUT 3a BHYTPEHHIOK BEPTUKAJIBHYIO IUIOCKOCTh (19), mpudyeM HakJIOHHAas
KOHTaKTHasl MoBepxHOCTh (15) HampaBiIeHHOHW BBepX OOKOBOI MOBEPXHOCTH (5) JEKUT BHYTPb
10 CPABHEHUIO C BHYTPEHHEH BepTUKAIBbHON MmIockocThio (19). YacTe (20) HanpaBieHHOTO BHU3
s3praka (7) MPOXOIWT 3a Tpeneibl BHYTPEHHeEH BepTHKanbHOHW rmiockoctH (19), mpu 3tom
yka3aHHas 4actb (20) mMeer mo cymecTtBy (opMmy Tpamenuu WM KIMHOBUAHYIO (opmy.
HaknoHHbIE KOHTaKTHBIE TIOBEPXHOCTH (15) pacmooKeHbl OTHOCTHIO CHAPYXKU U MPUMBIKAIOT
K BHYTpeHHEH BepTHKanbHOW miockocTd (19). Yacte (20) mMeeT yATMHEHHYIO BEPTUKAIBHYIO

HJacCTb IO CPABHEHUIO C FOpHSOHTaHbHOﬁ YaCTbIO.

Huz (21) nanpaBiaenHoro BHM3 s3bluka (7) KOHTakTHUPyeT C BepxHeH cropoHod (22)
HAIPaBJICHHONW BBEPX KaHABKH (6) Ha KOHTAKTHON MOBEPXHOCTH KaHABKHU (23), P 5TOM MEXKIY
nepBoii (2) u BTOpO#l (3) COEMUHUTENbHBIMH YacTSIMU HMeEeTCsl 3a30p (24), MpOXOIsIIHiA OT
HAKJIOHHBIX KOHTAKTHBIX MOBepXHOCTeH (15) 0 KOHTAKTHON MOBEPXHOCTH KaHaBkH (23).

JIOTIONTHUTENPHO BEPXHssI MOBEPXHOCTb (25) HampaBiIEHHOTO BBEPX S3bIUKA (4) M BEPXHS
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NOBEPXHOCTD (26) HampaBneHHOH BHU3 KaHaBKH (11) pasHeceHbI Ipyr OT Apyra TakuM o0pasom,

YTO MEXKAY ABYMs MOBEPXHOCTIMH (25, 26) nmeeTcst 3a30p (27).

Breurnsist cropoHa (9) HampaBleHHOTO BBEPX s3bIYKA (4) COONEPIKHUT NMEPBBIH (PUKCUPYIOIIUI
sneMeHT (28) B BUE HAPYKHOH BBINYKJIOCTH, a HANIPABJIEHHAsI BHU3 OOKOBasi nMoBepxHOCTH (10)
cHaOXKeHa BTOPBIM (PUKCHPYIOLIUM 3JIeMeHTOM (29) B Buze yriyOieHHs, IPH 3TOM NepBbIi (28)
U, TI0 MEHbLIEH Mepe, 4acTb BTOPOro (29) GUKCHUPYIOIIEro 3JIeMEeHTa HAXOISITCA B KOHTAKTe U

00pa3yroT MOBEPXHOCTh PUKCHpPYIOIIero seMenTa (30).

Ha ¢ur. 2 u 3 nokaszansl nepBasi ¥ BTOpasi COSAMHUTENbHbIC YAaCTH 10 OTAENbHOCTH. BHEUTHsIS
CTOpPOHA HAapY)KHOH BBIMYKJIOCTH (28) comepkKuUT BepxXHIOW 4YacTh (31) UM NPUMBIKAIOLIYIO
HIDKHIOK 4YacThb (32), mpu 3TOM HIXKHsISL 4acTh (32) COAEep:KUT HAKJIOHHYIO (DUKCHPYIOIIYIO
noBepxHocTh (30a), a BepxHAa 4actb (31) COmEPXKUT UBOTHYTYIO HAINPABJISIOLIYIO
noBepxHOCTh (32°). Yrnybnenue (29) comepkuT BepxHIOW 4acTh (33) M NPHUMBIKAIOIIYIO
HIOKHIOK 4acTh (34), mMpuU O3TOM HIDKHSS YacTh CONEPIKUT HAKJIOHHYIO (PUKCHPYIOLIYIO
nosepxHOcTh (30B). Bepxnsist wacts (31, 33) mpoxoaut Hax O0JbIIeii BEPTHKAIBHON CEKIUEH MO

CPaBHEHHIO C HI)KHEH uacTeio (32, 34).

Yactu nepsoro (28) u Broporo (29) pukcHpyromero 3JieMeHTa, KOTOPbIe HAXOAATCS B KOHTAKTE
NPEACTABISIIOT CO00H HakiIoHHbBIE pukcupyromue nosepxuoctu (30, 30A, 30B) puxcupyromux
snemeHToB (28, 29) u Bepxuue vactu (31, 33) mepsoro (28) m BTOpOro (29) ¢pukcupyromux

SJIEMCHTOB Pa3HECCHBI IO MeHBIIeH MEPE YaCTUYIHO.

Breurnsst cropona (9) HampaBieHHOro BBepX si3bldka (7) COOEPKHUT BEPXHIOK BHELIHIOKO
4acThb (35) U HIDKHIOK BHEIIHIOK 4acThb (36), mpu 3TOM NepBbl (UKCUPYIOIIHN 3yeMeHT (28)
pacrioyiockeH Mexxay BepxHed (35) m HwKHe#d BHemHedW dwacTbio (36). HumkHAs BHEIIHSS
qacTh (36) pacrnonokeHa Onrbke K BHyTPeHHEH CTOpoHe (8) HampaBJIEHHOrO BBEpX si3blduKa (4)

10 CPAaBHEHUIO C BEPXHEH BHEIIHEH 4acThio (35).

BepxHsist BHemHss 4acThb (35) sIBJISETCS MO CYIIECTBY BEPTHKAJIBHOW M ONPEAEIsieT BHELTHIOKO
BEPTUKAJBHYIO TUIOCKOCTH (37), IpU 3TOM MNepBbIil GUKCUPYIOMIHA 351eMeHT (28) BhICTYMaeT u3
BHEIIHEH BepTHKAIbHOM TutockocTH (37). HiokHaAA BHEIHAA 4acTh (36) SBISIETCS MO CYLIECTBY
BEPTUKAJBHOH, U HAKJIOHHAs (pUKCHpYrowIasi moBepxHOCTh (30A) HukHEN yacTu (32) U HUKHSIS
BHeIIHsAA 4acTh (36) obpasyror yroa (B) or 100 mo 175 rpaaycos. Yron (o), oOpa3oBaHHBIN

MECXKOY BCPXHUMU KOHTAaKTHBIMH NMOBEPXHOCTAMU u HaKJIOHHBIMHA KOHTAaKTHBIMH



41
noBepxHocTsIMH, u yroa (f), oOpa3oBaHHBII MeXny HWXKHEH BHeEIHEW dYacTeio (36) u
HAKJIOHHOH (ukcupyromer nosepxHOCThIO (30A) wnm HwkHedl dYacTeio (32) SBISAIOTCS

NPUMEPHO OJUHAKOBBIMMU.

Camas BHemHsisi vacth (38) mepBoro ¢Qukcupyromero sjementa (28) pacmoyioskeHa Ha

TOPU30HTAILHOM YPOBHE, KOTOPBIN HIKE IO CPABHEHHIO C HATIPABJIEHHON BBEPX KaHABKOM (0).

Ha ¢ur. 4 cxemaTnyHO MOKa3aH BapUAHT OCYIIECTBJIEHHUS JIBYX COEAMHEHHBIX MEXAy cOoO0H
na"ene (1) ¢ mepBOl W BTOPOH COEOUHHUTENbHBIMH YaCTSAMU COTJIACHO HACTOSIIEMY
uzobperenuro. Ilanemu (1) comepkaT NeEpPBYK COENUHUTEIBHYIO 4YacThb (2) U BTOPYIO
COEIMHHTENBHYIO YacTh (3) B COeNMHEHHOM cOCTOSTHUM. [Toka3aHHBIN BapHaHT OCYIIECTBICHUS
COZIEPIKHUT BCE 3JIEMEHTHI, IOKa3aHHbIe Ha (Ur. 1, U JOMOJHUTEIBHO COAEPKUT yrayoneHue (40),
pAacIoNIO’KEHHOE TOJ BEpXHEH KOHTAKTHOH NOBEPXHOCTHIO (14a) BTOpOH COEOUHHUTEIBHOMN
gactu (3). Vrayonenune (40) COmEPKUT BEPXHIOK HAKJIOHHYI IOBEPXHOCTb M HIDKHIOK
HAKJIOHHYK0 TIOBEPXHOCTb. HIIKHSS HaKJIOHHAas TIOBEPXHOCTh COBMEINEHA C HAKJIOHHOM
KOHTaKTHOU moBepxHOCThIO (15a) Hampasnennoro BHU3 si3biuka (7). Yriaybnenue (40) moxer
IEeWCTBOBaTh KaK pAaCIIMPUTENbHAas KaMmepa, NO3BOJIIOINAs HaOyxaTb Marepuany MaHelH,
HAaTpuUMep, NPU BO3JACHCTBUM TeIUla W/WIM BJard, W, KPOME TOTO, YMEHbINAeT IUIOIAlb
KOHTAKTHOH TMOBEPXHOCTH B BEPXHEM IIIBE MEXAy AByMs naHensiMu (1), 4ro mo3Bojsier Oosee
3aMETHO TMPUKIA/bIBATh 3)KMMHbIE CHJIbI B BEPXHEM IIBE MEXKAY YKa3aHHbIMU maHesiMu (1)

AJIA YAyYIICeHUA TUAPOU3OIAUOHHBIX CBOIMCTB ITaHEeJIH KaK TaKOBOIL.

Ha ¢ur. 5 cxemaTMuHO moOKa3aH NOAPOOHBIH BUA YacTH A BapuaHTa OCYIIECTBIICHUS,
NOKa3aHHOH Ha (ur. 4, BOKPYr BEpPXHUX KOHTAKTHBIX MOBEPXHOCTEH IByX COCTUHEHHBIX MEXKIY
co0Ooii maneneli. Ha ¢urype nokasansl JBe TOUKH HIIM 30HBI KOHTaKTa (41, 42), B KOTOPBIX cHja
3anerieHus (MM 3aKUMHAs CHJIa) B 3TOM KOHKPETHOH 00JacTH COeNMHUTEbHBIX YacTel (2, 3)
BBbIIIE, YeM B JPYTUX YaCTIX, MMOKA3aHHBIX Ha 3TUX (Qurypax. ITH OBE TOYKH WM 30HBI

UHTEHCHUBHOIO  KOHTakta (41 42)  mpuUBOAAT K  3HAYMTEIBHOMY  YJIYUYLICHHUIO

2

BOAOHCIIPOHHULIAEMOCTHU u CJICAOBATCIILHO, K AOMOJIHUTEIIbBHOMY YIYHLICHUIO

>
BOJIOHETIPOHUIIAEMOTO COENMHEHHN MEXKAy ykasaHHbIMH naHensmu (1). Ha ¢urype BupHo, uto
BEPXHHE KOHTaKTHbIE 00nacTu 14b u 14a He MOTHOCTBIO MAapPaJUIENbHBI, HO BEPXHs KOHTAKTHAsI
obnacte 14b cnerka HakJOHEHA MO OTHOLIEHUIO K MPOTHUBOTIOJIOXKHON BEPTHUKAIBHON BEpXHEH
KOHTAaKTHOH oOmactu 14a M, B 4YacTHOCTH, (HEMHOTO) OTXOAUT OT BEPTHKAJIBHOW BEpXHEH

KOHTAaKTHOH oOmactu 14a B HampaBJIeHUU BHHU3. DTO HE OOSM3aTENIbHO O3HAYAET, UYTO BEPXHHE

KOHTakTHble obOjactu 14a, 14b OynyT oTnmensiTeess APYr OT ApPyra B HANPaBJICHWM BHU3, HO
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OOBIYHO MPUBOAUT K TOMY, YTO KOHTAKT MEXKIY BEPXHHMH YaCTSIMH BEPXHUX KOHTAKTHBIX
obnacreit 14a, 14b Oonee WMHTEHCUBEH, Y€M KOHTAKT MEXKIY HWXKHHMH YacTSAMHU BEPXHUX

KOHTAKTHBIX oOnacreii 14a, 14b.

Bo3MoskHO, 4TO u3-3a (PUKCHPYIOIIEH CHJIBI 00NacTh HA WJIM BOKPYT HAKJIOHHOW KOHTAKTHOMN
MOBEPXHOCTH 15a HampaBJIEHHOTO BHU3 sI3bIYKA YIPYrO WM IUIACTHYECKH AeopMupyercs BO
BpeMsl 3aLETUICHUS] COCEIHUX HAKJIOHHBIX KOHTAKTHBIX MOBEpXHOCTEH. JIokampHO oOnacTh Ha
HAKJIOHHOH KOHTAKTHOH TOBEPXHOCTH 15b wim BOKpYyr Hee MOXKET TakXke YIpyro HIu

MIaCTUYECKU 1e(hOpPMHUPOBATHCS.

Ha ¢ur. 6 cxematuuHo mOKasaH NOAPOOHBIA BUA YacTH B BapuaHTa OCYIIECTBIICHUS,
NOKa3aHHOH Ha (Ur. 4, BOKPYTr GUKCUPYIOIIUX 3JeMEHTOB (28, 29) NBYX COEAMHEHHBIX MEXKIY

co0oil nauenew.

BepxHsist BHemHss 4acThb (35) sIBJISETCS MO CYIIECTBY BEPTHKAJIBHOW M OTPEAEIsieT BHELTHIOK
BEPTUKAJBHYIO TUIOCKOCTH (37), IpU 3TOM MNepBbIil GUKCUPYIOMIHA 351eMeHT (28) BhICTYMaeT u3
BHEIIHEH BepTUKaNbHOW T1uiockoctu (37). PaccrosHume (39a) mexny caMoil BHELIHEH
yacTeio (38) mepBoro ¢ukcupyromero sneMeHTa (28) W BHEUTHEH BEPTUKAJIbHOH IUIOCKOCTHIO
(37) cocraBisieT MO CyMIECTBY MOJOBUHY paccTosiHus (39b) mexkay caMoi BHEITHEH 4acThbio
BTOPOTO (UKCUPYIOMEro dieMenTta (29) u BepTuKaabHOU MIOCKOCThIO (37). Paccrosiane 39b
npeanoyTuTespHo Menbine 0,75 MM, a paccrosanue 39a npennouturenbHo MeHbuie 0,375 mm. B
BAPUAHTE OCYIIECTBJIICHHUS TOPH30OHTAIBHOE PACCTOSIHME MEXKIy BHEINHEH BEePTHUKAIbHON
IUTOCKOCTBIO (37) M BepXHell KOHTAaKTHON MOBEPXHOCTBIO paBHO pacctosiHuio D. Paccrostane 39b
MokeT ObITh OkoJIO B 0,4 pasza Gorblie, yeM pacctosiHue D, a paccrosiHue 39a MokeT ObITh

okoJio B 0,2 pa3a 6oJbine, yeM paccrosinue D.

ITopsiakoBble HOMepa, MCMOJIb3yeMble B 3TOM JOKYMEHTE, TaKHE€ KakK «IepBbII», «BTOPOiD»,
«TPeTUH» W T. 1., HCHOJB3YIOTCS TOJNBKO B wesIXx wuneHtudukauuu. Ilanenm cormacHo
n300pETEHUI0 TaKXKE€ MOTYT Ha3bIBaThCs IIMTKaMU. CepaueBrHa (CepALEeBUHHBIN CIIOH) MaHeH
TAK)K€ MOJKET Ha3bIBATbCS OCHOBOW (CJIOEM) M MOXKET COCTOSITh M3 MHOMKECTBAa TOCIOEB,
KOTOpPBIE MOTYT, HalpUMep, BKJIKOYATh apPMUPYIOIUMH CJIOH, TAKOW Kak CJIOH CTEKJIOBOJIOKHA.
COGI[I/IHI/ITGJ'II:;HI:;IG HaCTH TaKXE MOI'yT HAa3bIBATBCA COCAUHUTCIIbHBIMU HpO(bI/I.]'IﬂMI/I 50)041
COCINHAOIIMI HpO(I)I/I.]'IﬂMI/I. HOI[ KOTBECTHBIMMW» COCIUMHUTECIIbHBIMH HpO(bI/I.]'IﬂMI/I
MOJIPAa3yMEBAETCs, YTO 3TH COEOUHHUTEIbHBIE NPO(GHIN MOTYT B3aUMOACHCTBOBATH APYr C

apyroM. OIHAKO HaJisi 3TOTO OTBETHBIC COCAUHUTENbHbIE MPOGUIN HE O0S3aTeNhbHO OJKHBI



43
uMeTh oTBeTHbIe (popMmbl. [lon ¢ukcanuell B «BEPTHKAIBHOM HAIPABJICHUN MOAPA3YMEBAETCS
dukcalnus B HaNpaBJIeHUH, MEPIEHANKYJISIPHOM TUTOCKOCTH mnanenn. Iloxg ¢ukcaumei B
«TOPW3OHTAJILHOM  HAMpaBJICHUW»  TOJapa3yMeBaercs  (UKcaluss B HANpaBJICHUH,
MEPIEHIUKYJISIPHOM COOTBETCTBYIOIIMM COEAMHEHHBIM IPAaHSIM IBYX MaHeNeH U mapajuieIbHOM
WUIA COBMAJAIOIIUM C TUIOCKOCTBIO, OTpeNeNsieMOoi maHemsiMUu. B KOHTeKcTe JaHHOTO TOKYMEHTa
BBIPAKEHUSI «BCIICHEHHBIH KOMIIO3UT» W «BCIEHEHHBIM IJIACTUYHBIN MaTepuam» (Wid
«TEHOIJIACTHYHBIM MaTepuaim») SBISIOTCS B3aMO3aMEHSIEMbIMU, MpH 3TOM (AaKTHUYECKU
BCIIEHEHHBI KOMIIO3HUT MPEACTABIIIET COOOH BCIIEHEHHYIO CMECh, BKITIOYAIOIIYIO MO MEHbINEH
Mepe OAuH (TEepPMO)IUTACTUYHBIA MaTepuaa U XOTsi Obl OJUH HATOJHUTENb (HEOJUMEPHBIH

MaTepua).

BelmeonvcanHbpie e U300pETeHUsT MPOMUTIOCTPUPOBAHBI HECKOJIBKUMH HIUTIOCTPATHBHBIMHU
BAPUAHTAMH OCYLIECTBIEHHs. BO3MOXKHO, YTO OTAENbHBIE HUAEH H300PETEHUS MOTYT OBbITh
npUMeHeHbl 0e3 TNpPUMEHEHUs TP 3TOM JPYyrux Jjeraneil omnucaHHoro mpumepa. Her
HEOOXOIMMOCTH TOAPOOHO OCTAHABIMBATBCS HA NPUMEPAX BCEX MBICIMMBIX KOMOHMHAIUIA
BBIIIEONUCAHHBIX HJIeH M300peTeHHs], MOCKOJIbKY CIELUAINCTY B AaHHOW O0JACTH TEXHHKH
OyeT MOHATHO, YTO MHOTOYHCIICHHbIE HIeH H300peTeHNsT MOTYT OBITh (TIOBTOPHO) OOBEIMHEHBI

AJIA TTIOJIYYEHUS KOHKPETHOTO ITPUMCHCHUA.

I'maron «comep:kaTb» M €ro CHPSDKEHMs, HCIOJNb3yeMble B 3TOH MATEHTHOW IyOJIUKALUH,
MOHUMAIOTCST KaK O3HA4arwlue HE TOJbKO «COIepXkaTb», HO TaKKe IMOHMMAKTCA Kak
o3HavaroImue Gpaspl KBMEIIATEY, IO CYIIECTBY COCTOSATh U3», «OOPa30BAHHBIN C TIOMOLIBIO» U

UX CIIPSAXKCHHA.



ITAHEJIb 1 ITIOKPBITHE

Hacrosmee nzoOpereHne OTHOCHTCS K TaHENH, TAKOW Kak TMaHeNdb Ui I0Jla, B YaCTHOCTH
IEeKOpaTUBHON maHenu st nosa. M300peTeHne Takike OTHOCHUTCS K TMOKPBITHIO, B YACTHOCTH K
HAIOJBHOMY TIOKPBITHIO, COJEpIKalleMy MHOMKECTBO COEAMHEHHBIX MeXIy coOOW mnaHemnei

COTJIACHO U300PETEHUIO.

B nocnepnue gecsaTuieTws NPOU3OLIEN OFPOMHBIN MPOTrPECC HA PBIHKE HAIMOJBHBIX MOKPBITUI
A noJia. M3BeCcTHO, 4TO MaHeau AJiA N0Ja YCTAHABIMBAIOTCS Ha OCHOBAHUE IOJIA Pa3IMYHBIMU
ciocobamu. M3BecTHO, HampuMmep, YTO MAHENIH AN MOJa KPEmsATCsl K OCHOBAHHMIO MOja JHbo
MyTEM MPHUKJIEHBaHUs, TUOO myTeM npuOuBaHus. HemocTaTkoM 3TOH TEXHOJOTHU SIBISIETCS TO,
YTO OHA JOBOJIbHO CJIO’KHA U TMOCIEAYIOIINE M3MEHEHHUS MOTYT ObITh CHENaHbl TOJBKO MyTeM
BbUIAMBIBAHUS MMaHeNeH Ul moJjla. B COOTBETCTBHM C albTEPHATUBHBIM CHOCOOOM YCTaHOBKH
MaHeNu Uil MOJa CBOOOJHO YKJIAABIBAIOTCA HA YEPHOBOH MOJ, MPU 3TOM ITaHENH JUIA I0JIa
B3aMMHO COBMELIAIOTCS APYT C APYTOM MOCPEACTBOM COEIUHEHMUS SI3bIYKA U KAHABKH, IIPHU 5TOM
B OOJIBIIMHCTBE CIy4aeB OHU TAK)KE CKJIEUBAIOTCS BMECTE B COCAMHEHUH SI3bIYKA U KAHABKH.
ITon, mony4eHHbIH TakKUM 00pa3oM, TaK)Ke€ Ha3bIBAEMBIN IJIABAIOIIUM MapKETHBIM HAIOJbHBIM
MOKPBITHUEM, UMEET IMIPEUMYILIECTBO B TOM, YTO €ro JIErKO YKJIAJbIBaTh U YTO BCs MOBEPXHOCTb
[oJIa MOXET IePEeMEeIIaThCs, YTO YacTO SBISIETCS YOOOHBIM IUJIA TIOJYyYEHHs] BO3MOXKHBIX
SBJICHUN paclMpeHuss W ycaaku. lIpumepel HM3BECTHBIX MaHeNel M Moja OIHUCaHBl B

US2018/094441, WO2017/115202, W0O2019/137964 u EP3031998.

Bapuantel u TpebOBaHMs K HANOJBHBIM IMOKPBHITHUSM TaKKe€ HM3MEHIINCh. B TO Bpemsi Kak
HaIOJIbHBIE MOKPBITUSI PAHbIIE U3TOTABIUBAINCH U3 JI€PEBA WJIH MPOAYKTOB, MOJYYEHHBIX U3
IPEBECUHBI, B MOCIEIHEE BPEMs PBIHOK 3BOJIOLIMOHUPOBAJ B CTOPOHY MaHENEH Ha OCHOBE
mjacTuka, Takux kak PVC nanenu, u naxxe naHesneil Ha MUHEPAJIbHOM OCHOBE, TAKUX KaK MaHEH
Ha OCHOBe okcupa MarHus. Kaxnas w3 3TUX albTEpHATUB HMEET CBOM IPEUMYyLIECTBA U
HenoctaTki. OOHMM W3 HENOCTATKOB SIBJIIETCS TO, YTO MOXKET ObITh TPYOHO COEAMHHUTH U
3aKCHPOBATh MAHENd BMECTE, a TakXke 3aQHUKCHPOBATh UX TAKUM O0Opa3oM, YTOOBI MEXAY

MAaHEJISIMU OBIJIO BBIIOJHEHO BOJOHETIPOHUIAEMOEC COCAUHECHUE.

Takum 00pa3oM, LENbI0 HACTOALIETO H300pPETEHHUs SIBJIACTCS OOecredeHue yIydIeHHOro

COCAUHECHUA MCXKAY NMAHCTIAMH, B YaCTHOCTH BOAOHCTIPOHULIAEMOT'O COCIUHCHUMA.



2
B cootBercTBUMM ¢ HAcTOSAIIMM H300pPETEHHWEM TPEAOCTABISETCS IaHEeNb, B YaCTHOCTH
(mexopaTuBHasl) maHenb A TI0JNA, COAEpKalas MO MEHbIIEH Mepe OAHY MEPBYIO
COCVHUTENIBHYI0O YacTb M IO MEHbIIEH Mepe OJHY BTOPYKH) COEIWHHUTEIBHYK) 4YacTh,
PacIoOJIOKEHHBbIE HA MPOTHUBOIOJIOXKHBIX CTOPOHAX MAHENH, NMPU 3TOM INEpBasi COeANHUTENbHAS
4aCTb YKA3aHHOW INAHEIW U BTOPAsl COEAUHUTENbHASI YacTb APYrOW MaHEIW MNPEeANOYTUTENIBHO
BBINIOJIHEHA C BO3MOXXKHOCTBIO COEIMHEHMs] MOCPEACTBOM IBMKE€HMs BHU3. IIpeanodrurensHo,
nepBasi COENMHUTENbHAsE 4aCTb COAEP>KUT HAIPAaBJICHHBIA BBEPX SI3bIYOK, MO MEHbBIIEH Mepe
OIHY HANpPAaBJIEHHYI0 BBEPX OOKOBYID TIOBEPXHOCTb, JIEKAIIYI0 HA PACCTOSHUU OT
HAMPaBJICHHOTO BBEPX $S3bIUKA, M HANPABJICHHYIO BBEPX KaHABKY, OOPa3OBAaHHYIO MEXKAY
HAIPaBJICHHBIM BBEPX SI3bIYKOM W HANPABJICHHOW BBEpX OOKOBOH MOBEPXHOCTBHIO, MPHU 3TOM
HAIPaBJICHHAsl BBEPX KAHABKA BBIMNOJHEHA ¢ BO3MOXXKHOCTBIO MIPUEMA [0 MEHBIIEH Mepe 4acTu
HAIPaBJEHHOTO BHU3 s3blYKa BTOPOM COEAWHUTEIBPHOM 4YacTH APYroM MNaHEeIW, MpU 3TOM
CTOpPOHA HANPAaBJICHHOTO BBEPX s3bIYKA, OOpalleHHas K HaNpPaBJICHHON BBepX OOKOBOM
MOBEPXHOCTH, SBJISIETCS BHYTPEHHEHW CTOPOHONM HANPABJICHHOIO BBEPX SI3bIYKA, & CTOPOHA
HAIPaBJICHHOTO BBEPX sI3bIUKa, OOpaleHHas OT HANpaBJICHHOW BBEPX OOKOBOW MOBEPXHOCTH,
SIBJISIETCS] BHEIIHEW CTOPOHON HAMNPABJIEHHOIO BBEPX sI3bIYKA, IPU 5TOM BTOpask COEAUHUTENbHAS
4aCTb COJAEPKUT HANPABJICHHBIM BHU3 SI3bIYOK, MO MEHBIIEW Mepe OJHY HAMpPAaBJICHHYIO BHHU3
OOKOBYIO TOBEPXHOCTb, JIEXKAIIYID HA PACCTOSHUM OT HANPABJICHHOTO BHHU3 s3bIUKA, H
HANpPABJICHHYI0 BHHM3 KaHaBKY, OOpa30BaHHYI0 MEXAy HANPABJIEHHbIM BHU3 SI3BIYKOM H
HAIPaBJICHHOW BHNU3 OOKOBOW MOBEPXHOCTHIO, MTPH 3TOM HAIPABJICHHBIH BHU3 S3bIYOK BBIMOJIHEH
C BO3MOXKHOCTBIO NPHUEMA, MO MEHbBIIEH Mepe, 4acTH HAIMPaBJIEHHOIO BBEPX sI3bIYKA MEPBOU
COCVHUTENBHON YaCcTH APYrOW MaHeNW, IPU 3TOM CTOPOHA HAIMPABJICHHOIO BHU3 S3bIUKA,
oOpallieHHass K HalpaBJIeHHOH BHU3 OOKOBOW MOBEPXHOCTH, SIBJSIETCS BHYTPEHHEH CTOPOHOM
HAMPABJICHHOTO BHU3 s3bIYKA, a CTOPOHA HAMPABJICHHOTO BHU3 s3blYKa, OOpAaIleHHas OT
HAIPaBJICHHOW BHU3 OOKOBOH MOBEPXHOCTH, SIBJISIETCS BHELIHEH CTOPOHON HANpPaBJIEHHOTO BHU3
SI3bIYKA, MPU 3TOM KaK BHELIHSA CTOPOHA HAINPABJICHHOTO BHU3 SI3bIYKA, TaK U HAMPAaBJICHHAS
BBEpPX OOKOBas MOBEPXHOCTb COAEPIKAT BEPXHIOK KOHTAKTHYIO IMOBEPXHOCTh BOJIV3H, WJIH HA,
WU TPUMBIKAIOLIYI0, WM HANpPaBJICHHYO K BEPXHEH CTOPOHE IMAHENW, MPH 3TOM,
MPEANOYTUTEIbHO, IO MEHbIIEH Mepe, OJHA M3 YKa3aHHBIX KOHTAKTHBIX ITOBEPXHOCTEHN
MPOXOAUT BEPTUKAIBHO, IO MEHBIIEH Mepe, YACTUYHO, U MPEANOYTUTENBHO MOJHOCTBIO, U MPH
5TOM BEpXHsisl KOHTAKTHAasl IMOBEPXHOCTb BHEIIHEW CTOPOHBI HAMNPABJICHHOIO BHU3 s3bIUKA
YKa3aHHON MaHeNN BBINOJHEHA C BO3MOXHOCTBK) 3aLEIUIEHUs C BEPXHEH KOHTAKTHOHN
MOBEPXHOCTBIO HAMPABJICHHON BBEPX OOKOBOH MOBEPXHOCTH COCEOHEH MAaHEIH B COCAMHEHHOM
COCTOSIHUM VYKAa3aHHBIX MaHeNed, NpU 3TOM HIDKHHE, MNPEANOYTUTENBbHO NPUMBIKAIOIINE,

BCPXHUE KOHTAKTHBLIC MOBCPXHOCTU KAaK HAIPABJICHHOI'O BHH3 A3bIYKd, TaK U HaHpaBHeHHOfI
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BBEPX OOKOBOH MOBEPXHOCTH COAEPKAT HAKIOHHYK) KOHTAaKTHYK IOBEPXHOCTb, MPHU 3TOM
HAKJIOHHAs KOHTAaKTHas MOBEPXHOCTb HAIPABJIEHHOIO BHU3 S3bIYKA YKA3aHHOW IaHEIH
BBIIIOJIHEHA C BO3MOXKHOCTBIO 3alICIUIEHHs C HAKJIOHHONW KOHTAKTHOM TMOBEPXHOCTBIO
HATPABJICHHOW BBEpX OOKOBOW MOBEPXHOCTH COCENHEH MaHEeNIH B COCOUHEHHOM COCTOSIHHU
YKa3aHHBIX MaHENeH, IPHU 5TOM Ka)k/as BEPTUKAJIbHAs YaCTb BEPXHEH KOHTAKTHON MOBEPXHOCTU
U KakJasi MPUMBIKAIOIIAsl HAKJIOHHASI MMOBEPXHOCTh B3aMMHO COCTaBJSIFOT yrod (o) ot 100 mo
175 rpaagycoB, mnpu 5TOM MNPUMBIKAIOIINWA K HAKJIOHHON KOHTAKTHOM TOBEPXHOCTH
HAIPaBJEHHBI BHU3 SI3bIYOK COJEP>KUT BHEUIHIOK IMOBEPXHOCTb, PACHOJIOKEHHYK) HIUXKE
HAKJIOHHON KOHTaKTHOW MOBEPXHOCTH HAINIPABJIEHHOIO BHU3 S13bIYKA, U [IPU 3TOM PUMBIKAOLAs
K HAKJIOHHOH KOHTAaKTHOH MOBEPXHOCTH HAIpaBJIEHHAs! BBEPX OOKOBas MOBEPXHOCTH CONEPIKUT
BHYTPEHHIOIO MOBEPXHOCTb, PACHOJIOXKEHHYIO HM)KE€ HAKJIOHHOM KOHTAaKTHOH MOBEPXHOCTH
HAIPaBJICHHOW BBEPX OOKOBOH MOBEPXHOCTH, MPH 3TOM BHEIIHAS W BHYTPEHHSSI MOBEPXHOCTH
MPOXOASAT MO CYyLIeCTBY MapajulebHO M MHNPOXOAST, IO MEHbIIEH Mepe, 4YacTUYHO B
BEPTUKAJILHOM HAIPAaBJIECHUU, IIPU 5TOM B COEAMHEHHOM COCTOSIHUU COCEIHEN MaHeIH UMEETCs
MPOCTPAHCTBO MEXY, 10 MEHBLIEH Mepe, 4aCThI0 BHEIIHEH MOBEPXHOCTH YKa3aHHOW MAHENH U,
10 MEHBUIEH Mepe, YACThIO BHYTPEHHEN MOBEPXHOCTU COCEAHEN MaHENH.

MO3KHO TpeACTaBUTh, YTO 00 BEPXHHE KOHTAKTHBIE MOBEPXHOCTH YACTHYHO HJIU MOJHOCTHIO
NPOXOAAT B BEPTHUKAJIBHOM HampaBieHUH. MoskeT OBbITh MPEeNNOUYTHTEIbHBIM, YTOOBI BEPXHSS
KOHTaKTHasi MOBEPXHOCTb HAINpPABJIEHHOTO BHU3 sI3bIYKA MPOXOAWIA B BEPTHKAJIbHOM
HANpPABJICHUH, TMPH 5TOM BEPXHSAS KOHTAKTHAs TOBEPXHOCTb HANPABJICHHOW BBEpX OOKOBOM
NOBEPXHOCTH OblIa HAKJIOHEHA BHU3 B HAINPABICHHHM OT HAINPABJIEHHOTO BBEPX S3bIUKA.
IlpennouturenbHO BEPTUKAIbHAS BEPXHsAsl KOHTAKTHAs MOBEPXHOCTb HANPABJICHHOIO BHU3
S3bIYKA WM HAKJIOHHAs BEPXHSAS KOHTAKTHAs IOBEPXHOCTb HAMPABJIEHHOW BBEpPX OOKOBOMU
MOBEPXHOCTH B3aUMHO COCTaBJAIOT yroy ot 0 a0 2 rpanycos, mpeanoututeabHo oT O mo 1
rpanyca, Oonee mpeanoururensHo ot 0 1o 0,5 rpaaycos, eme Oosiee mpeAnoYTUTENBHO OT O 110
0,3 rpanyca. Takke MOXHO TPEICTABUTh, 4YTO BEPXHsAsA KOHTAKTHas IOBEPXHOCTH
HAIPaBJIEHHOTO BBEPX S3bIYKA MPOXOANUT B BEPTUKAJIBHOM HAIPABJICHUH, U IIPU 3TOM BEPXHSA
KOHTaKTHasl MOBEPXHOCTb HAMNPABJICHHOIO BHU3 s3blYKAa HAKJIOHEHA BHU3 B HAIPaBJIEHUU K
HAIPaBJICHHOW BHN3 OOKOBON MOBEPXHOCTHU. [IpennouTHTeIbHO HAKIIOHHAS BEPXHSIST KOHTAKTHAs
MOBEPXHOCTb HAINPABJIECHHOI'O BHU3 SI3bIYKA U BEPTHKAJIbHAsI BEPXHSA KOHTAKTHAs MMOBEPXHOCTH
HAIPaBJICHHOW BBEpX OOKOBOW MOBEPXHOCTH B3aWMHO COCTABJIAIOT yros oT 0 1o 2 rpanycos,
npeanouyrutensHo oT 0 1o 1 rpanyca, Oonee npeanourutensHo ot 0 o 0,5 rpanycos, eme Oosnee
npeanouyrutensHo ot 0 go 0,3 rpamyca. Kpome Toro, BO3MOKHO, YTOOBI KaKaast U3 BEpXHEH
KOHTAaKTHOM MOBEPXHOCTH HANPABJICHHOIO BHU3 SA3bIYKA U BEPXHEH KOHTAKTHON MOBEPXHOCTH

HAIPaBJICHHOW BBEpPX OOKOBOH MOBEPXHOCTH ObLIA MO MEHBIIEH Mepe YaCTUYHO HAKJIOHEHA MO
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OTHOLICHHIO K BEPTHKAJILHOHN MJIOCKOCTH (T. €. TUIOCKOCTH, TePIIEHAUKYIISIPHON MaHessiM). DTOT
HAaKJIOH NPCANOYTUTCIIBHO TaKOB, YTO 066 BEPXHUE KOHTAKTHBIC MOBECPXHOCTU HAKJIOHCHBI BHU3
apyr ot apyra. Texaudeckuii 3¢(GeKT 3TUX BAPUAHTOB OCYIIECTBIICHUS 3aKIF0YAETCS B TOM, YTO
B BEpXHEM IIBe, OOpa3OBaHHOM MEXAy TaHeJsIMH, MOXKeT ObITh peau3oBaH OoJee
HUHTEHCUBHBI KOHTAKT MCKAY BCPXHHUMH KOHTAKTHBIMHU MOBCPXHOCTAMU, UYTO CHOCO6CTByeT
CO3JaHHIO BOJOHENMPOHUIIaeMOro Oapbepa. Kpome TOro, BBIIIEYNOMSHYTHIH HAKJIOH OOBIYHO
CHUXKACT YYBCTBUTCIBbHOCTD K JOIMMYCKAM U TOYHOCTH IMPU U3TOTOBJIICHUU U COCAUHCHUU. Caerka
HAKJIOHCHHAA BECPXHsAA KOHTAKTHAass TMOBCPXHOCTb TMPEAOTBPALNACT BO3HUKHOBECHUEC CKpUIIA
MEXIY B3aUMOCOEIMHEHHBIMH TmaHenssMu. HakioH pononHuTenbHO obecneunBaer Oolee
MNPOYHOC WJIH JydHIEC COCAUMHCHUE COCAMHEHHBIX naHesueit BBEPXY, A€ NAHCINU BBIIIOJTHCHBI

TaKuM o6pa30M, 4TOOBI HaXOOUTbCH B MOJIHOM KOHTAKTE IMPU COCAUHCHUU.

Crnenyer OTMETHTH, YTO NMPH ONMHCAHWU H300PETEHUs TaKUe TEPMHHBIL, KaK «BEPX», «HH3Y,
«BEPXHUI», KHUKHUWY», KTOPU3OHTAJIBHBIIN U «BEPTUKAJIbHBINY, UCIOJIB3YIOTCS B 3aBUCUMOCTH
OT KOH(pUrypalMH HATOJBHOTO MOKPBITHS, MPH 3TOM CTOPOHA, OOpalleHHAash BBEPX, SBJISETCS
BEPXOM WJIM BEPXHEHW CTOPOHOH, CTOPOHA HAa YEPHOBOM MOJIy SIBJISIETCS HHU30M WM HIKHEN
CTOPOHOH M TAHENW JeXaT TOPU3OHTAJbHO WM B TOPHU3OHTAIBHOM IUIOCKOCTH. Ilpm
WCIIOJIb30BAHUH B Ka4€CTBE CTEHOBOTO MOKPBITHs, YTO TAK)KE€ BO3MOXKHO C MAHEJSIMU COTJIACHO
HACTOSIIEMY M300PETeHHUIO, TaHeIH OOBIYHO MOHTHPYIOT BepTUKanbHO. CTOpoHa, oOpameHHast
K CTEHe, SIBJIIETCS] HU30M, CTOPOHA, 0OpalleHHast K KOMHATe, SIBJIIETCS BEPXOM, & BEPTHKAIbHAS
U TOpPU3OHTalbHAs CTOpPOHA MeHsITCA MectaMu. CaMHM CTEHOBblE NAaHENHU TaKK€ MOXKHO
OLICHUTb JICXKALTUMH Ha IMOJIy, KaK eciii Obl OHM JIeKaIM KakK MaHenu Ajs noja. To jke camoe
OTHOCUTCSI K TOTOJIOYHBIM TMOKPBITHSIM, 4YTO TAaKXK€ BO3MOXHO C MaHEIsMH COIJIACHO
HACTOSIIIEMY M300pPETEHUIO, B KOTOPBIX MAaHEJIN MOHTHPYIOTCS Ha MOTOJIKE. 3aTeM BEpX U HU3
MeHsAoTcs MecTaMu. CaMu MOTOJIOUHBbIE MAaHEIU TakKe MOXHO OLIEHUTH JIeKalllMMU Ha TOJy,

KaK €CJIK Obl OHU JIEXKAJIN KaK [MaHETH JJIA IToJ1a.

CoenuHuTenbHBIE YAacTH JABYX TaHENEH B3aNMOACHCTBYIOT M 00€CHeuMBaOT (PHUKCALIUIO
MaHesned, Kak MpaBWiIO, B FOPU3OHTAJbHOM M BEPTUKAJIBHOM HampasieHusx. HanpasneHHBIN
BBEPX S3BIUOK MOMEINAETCs] B HANPABJICHHYIO BHU3 KaHABKY, 4 HAINPABJICHHBbIM BHU3 S3BIUOK
MIOMEIIAETCs] B HAINPABJIEHHYIO BBEPX KaHABKY, 4YTO olecreunBaeT (PUKCALMIO B TUIOCKOCTH

MaHEJIN WU T'OPU30OHTAJIBHOM HAIIPaBJICHUHN, HAITPUMED, AJI HAITOJIbHBIX HOKprTHfI.

ITanenu OOBIYHO BBITOJHEHBI TAKUM o6pa30M, yTOOBI OHU COCAUHAINCE JBHMJKCHUEM BHU3.

Taxkoe ABMKCHHUE TAKXKEC HA3bIBACTCA MaJarOlUM WKW BCEPTHUKAJIbHBIM ABMKCHHUEM U MOXKET
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O3Ha4yaTb, YTO HOBYK) MaHEIb MOXHO BCTaBUTb B YK€ pa3sMELICHHYIO MaHenb. Takoe
COEMHEHHE TaKKe€ BO3MOXHO, KOIAAa MaHEIu COEAUHSIOTCS 3aCTETHBAKOLIUMCS  WIH
HOKHUYHBIM JIBIKEHHEM. B KauecTBe anbTepHATUBBI MAHEIH MOTYT OBITh PACIIOJNOKEHBI TaK,
YTOOBl OHM COENUHSUIMCh HAKJIOHHBIM JBIDKEHHEM (BHU3). Takoe NBIKEHHE TaKkKe MOXKET
Ha3bIBATBbCSl BPAILATENBHBIM JIBHDKEHHEM, NMPU KOTOPOM 4YacThb HOBOH IMAaHENH BCTABJAETCS B
4acTb YK€ Pa3MELICHHOHN MaHeNN U MOJHOCTBIO BCTABJISIETCS 34 CUET HAKJIOHHOIO ABMXKEeHUs. B
MPEANOYTUTEIPHOM BapUaHTe OCYILIECTBJICHMs IMaHENb COAEPKUT IO MEHbUIEH Mepe OAHY
TPETBIO COEAVNHUTENBHYIO YaCTh U 0 MEHBIIEH Mepe OJHY YeTBEPTYIO COEAUHUTENbHYIO 4acTb,
PacHoJIOKEHHbIE Ha JAPYrOW mape MPOTHUBOMOJIOXKHBIX CTOPOH MAHENIW, MPU 5TOM TPEThs
COEIMHUTENbHAS YaCTh YKa3aHHOW MAHEJIN U YeTBepPTast COCIUHUTENbHAs YacTb APYrof MaHeNn
MPEANOYTUTEIbHO BBIMOJIHEHBI € BO3MOKHOCTBK) COEJUHEHUs IOCPEACTBOM HAKJIOHHOIO
ABHKEHMsT BHU3. IIpennodYTuTeNnsHO, TPeThsl COENMHUTENBHAST YaCThb CONEPIKUT. HAINPaBJIEHHBIN
BOOK $I3BIYOK, MPOXOISINUI B HANPABICHWH IO CYILIECTBY MapajUICIbHOM BEPXHEHW CTOPOHE
CepALICBUHBI, IO MEHbINEH Mepe, OJHY BTOPYIO HANPABJICHHYI BHU3 OOKOBYIO MOBEPXHOCTD,
JEKAIIYI0 HA PACCTOSHUU OT HAIPABIEHHOTO BOOK $3bIUKA, U BTOPYIO HAIPABIEHHYIO BHH3
KaHaBKy, 0OpPa30BaHHYIO MEXIY HaNpaBJIEHHBIM BOOK SI3bIYKOM U BTOPOH HANPABJICHHON BHU3
OOKOBOH TIOBEPXHOCTBIO, U NMPH 3TOM YETBEPTas COCAMHHUTENbHAS 4YacTh COAEPIKHUT. TPETHIO
KaHAaBKy, BBIIOJHEHHYID C BO3MOXHOCTBK) pasMELleHus MO MEHbIIEH Mepe 4YacTu
HAIPaBJIEHHOTO BOOK SI3bIYKA TPETHETO COENNHUTEIBHOTO MPOQIIIS COCEAHEN MaHeNH, IPH 3TOM
yKa3aHHast TPEThsl KaHABKa ONpeaesieHa BepXHel ryOoi u HIDKHEH ryOol, Mpu 3TOM yKa3aHHast
HIDKHSAA TyOa o0ecrieueHa HarpaBJIEHHBIM BBEPX (PUKCHPYIOLINM 3JIEMEHTOM, MPH 3TOM TPEThS
COCIMHHTENbHAS YacTh M YETBEPTAasl COCNUHHUTENbHAS YacTh BBIMOJIHEHBI TAKUM O0Opa3oM, HTO
JB€ TAKHE MaHEIU UMEKT BO3MOXKHOCTb COEIMHEHHsI IPYT € IPYrOM MOCPEACTBOM MOBOPOTHOTO
JABHIIKEHMs], IIPU 3TOM B COE€IMHEHHOM COCTOSIHUU. IO MEHbIIEH Mepe 4acTh HAIMPaBJIECHHOTO
BOOK $I3bIUKa MEPBOH MAaHEIH BCTABJIEHA B TPETHIO KAHABKY COCENHEH BTOPOH MaHeNu, U IpH
5TOM N0 MeHbIIEH Mepe YacThb HAMpPABICHHOTO BBEPX (PUKCHUPYIOIIETO 3JIEMEHTa YKa3aHHOHN

BTOPOM MaHEIN BCTABJICHA BO BTOPYIO HANPABJICHHYO BHU3 KAHABKY YKA3aHHOU MEPBON MMaHEN!.

s o0pa3oBaHUs TUIOTHOTO COENUHEHHs CBEPXY IAaHENH HAXOIATCS B KOHTAKTE€ C BEPXHUMH
KOHTAKTHBIMU NOBEPXHOCTSIMU. IIpeanouTUTEeNbHO 3TH BEPXHHE KOHTAKTHBIE MOBEPXHOCTH
SIBJISIIOTCA  TUIOCKOMAPAJUIETIBHBIMU M MPOXOIAT BEPTUKAIBHO JUIsl YBEJIMYEHUs KOHTAKTHOMU
NOBEPXHOCTH. BepxHHE KOHTAKTHBIE MOBEPXHOCTH HE OOSI3aTENIbHO SIBISIFOTCS BEPXHUMHU
MOBEPXHOCTSIMU TIaHEJICH, HampuMep, MOKHO CHAOMuTh maHenu (aCOYHOW MM CKOLIEHHOM

BEPXHEH MOBEPXHOCTHIO MIIN 3aTUPKOH, KOTOpast OyAeT BBIMOJHATh JEKOPATUBHYIO (PYHKIIHIO Ha
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MOBEPXHOCTU MMaHeJIeH. HpeI[HOLITI/ITeJ'IbHO BCPXHUEC KOHTAKTHBIC MOBCPXHOCTHU MPEACTABIIAIOT

coboit BEPXHUE MOBEPXHOCTH, HA KOTOPBIX ABE MAHCIIN HAXOAATCA B KOHTAKTE.

Kpome Toro, B 01HOM U3 BapHUaHTOB OCYILIECTBJEHUS BHEILIHSS CTOPOHA HAIIPABJIEHHOTO BHU3
SI3bIYKA COJEPKUT MEXAY BEPXHEW KOHTAKTHOW MOBEPXHOCTBIO M HAKJIOHHOW KOHTAKTHOM
MOBEPXHOCTBIO HANPABJICHHOIO BHHU3 $3blUKa 10 MEHbLIEH Mepe OIHO yriyOJjeHue
NPEANOYTUTENBHO B (JOpPME TPareLny, IPH 3TOM B COEIMHEHHOM COCTOSIHUU COCETHUX MaHenel
yKa3aHHOE yriayOJieHHe NpPeANOYTHTEIbHO pPAacloJIOKEHO Ha PACcCCTOSHUM OT BEpPXHEH
KOHTAKTHOH MOBEPXHOCTH HAINPABJIEHHON BBEPX OOKOBOH MOBEPXHOCTH.

VYkazanHoe yriyOnenne oOecrieunBaeT (JIOKAJbHOE) paclIMpEeHUe WM HaOyXaHHWe marepuania
MaHeNu, IMpefoTBpallias HapylleHHe MM  CMELIeHHe COEQUHEHUs MEeXIy JByMs
B3aMMOCOEIMHEHHBIMH MaHEIsIMU. Y TIIyOJeHne TaKKe BBIOJHSET (YHKIHIO JOTOIHUTEIbHOM
NbUIEBON Kamepbl, NpeAoTBpallas IMOMNaJaHue IMbUIM B KOHTAKT BEPXHUX KOHTAKTHBIX
noBepxHocTed. YruyOneHne MoXeT OBITb pACIONOKEHO MEXAy BepxXHEH KOHTAKTHOM
MOBEPXHOCTHIO HAINPAaBJICHHOTO BHU3 s3bIYKA U HAKJIOHHON KOHTAaKTHONW IOBEPXHOCTHIO
HAalpaBJIEHHOTO BHMU3 s3blUKa WJIM Ha Iepexojieé BEepXHEeHl KOHTAKTHON MOBEPXHOCTH U

HAKJIOHHON KOHTAKTHOW MOBEPXHOCTH.

[IpennouTUTENPHO MAHETH MJIM COEAUHUTENIbHBIC YAaCTH MaHeNel BBIIOJHEHbl TAKUM 00pas3oM,
9YTO B COEAMHEHHOM COCTOSIHUM OHH TIPHJIAraloT OIpeNeNIeHHYI (UKCHPYIOMYIO CHILY,
NpWwKUMasi naHenu aApyr kK napyry. Takas ¢ukcupyromas cuia MOXKET ObITh TOCTHUTHYTA,
HATpUMep, 32 CUeT KOHPUTYpALNH C MPEIBAPUTEIBHBIM HATSDKEHUEM WK 32 CYET HeOOJbIIOro
YBEJIMYEHUs] pa3Mepa OJHOM COEIMHUTENBHON 4acTH MO CPABHEHUIO C ApPYyrou. B manemsax ans
IOJIa 3TO CO3Ja€T CUJIy B FTOPH30HTAJIbHOM HAIPABICHHH WIN B IUIOCKOCTU MAHEIH JIs MOJIA.
Orta ¢ukcupyromas cuia NPennoYTHUTENbHO NPIKUMAET MaHeNd OPYr K APYry B OCHOBHOH
IUTOCKOCTH TaHeNel U, TakuM 00pa3oM, MPIKUMAeT BEPXHUE KOHTAKTHBIE MOBEPXHOCTH APYT K
APYry, IPUYEM 3TO MPEABAPUTENBHOE HATSKEHUE YJIy4lIaeT COCAUHEHHE MEXAY MAaHENIsAMH U
IPEANOYTUTENBHO CO3A€T BOAOHENPOHULIAEMOE YILIOTHEHNE HA BEPXY NAHENIEH.

Bo3moxknO, 9TO M3-3a (PpUKCHpPYIOINEH CHJIBI WM 32)KUMHOM CHJIBI OOJNACTh MM 30HA HA WK
BOKPYI' HAKJIOHHOM KOHTAaKTHOW MOBEPXHOCTH HAMNPABJICHHOTO BHU3 sA3bIYKA YIOPYro HIIHU
IUTACTHYECKH ae(OpMHUPYETCS BO BpeMsl 3alelIeHUs COCEOHHX HAKJIOHHBIX KOHTAKTHBIX
nosepxHocTedl. Tun crenenun nedopmanny OOBIMHO 3aBUCHT OT XapaKTEPHCTHUK MaTepuaa

MAHEIN U KOHKPETHON KOHCTPYKLIMK COCIUHUTEbHBIX YaCTEH.
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Hmeercss HakJIOHHAsT KOHTAaKTHAas NMOBEPXHOCTb, MPHUMBIKAKONIAAd K BEPXHUM KOHTAKTHBIM
MOBEPXHOCTAM, U OOBIYHO HEMOCPECACTBCHHO MPUMBbIKAOIAA K HUM WUJIM HENMOCPECACTBCHHO MO
HUMH. Ha HakIOHHBIX MOBEPXHOCTAX MAHCIIU HAXOOATCA B KOHTAKTE, CO3aBasA COCAUHCHUE UITN
YIUIOTHEHUE MECXKAY IMMaHCIAMU. Haxnon NpEeATIOYTUTEIIBHO TaKOB, 4YTO, €CJIM CMOTPETH Ha
HAIPaBJICHHBII BHU3 SI3bIYOK, HAKJIOHHAS! MIOBEPXHOCTb MPOXOAUT HAPYXKY, & €CJIH CMOTPETh HA
HAIPaBJICHHYIO BBEPX OOKOBYIO MMOBEPXHOCTh, HAKJIOHHAS TIOBEPXHOCTD MPOXOIAUT BHYTPh. YTOJ
HaKJIOHa Aejacr €ro TaKHuM, 4YTO HaHpaBJ’IeHHbeI BHU3 A3bIYOK, TaKHM o6pa30M, uMeeT
BBICTYIAIOLIYIO YacTh, a HAaNpaBJIeHHAas BBEPX OOKOBas MOBEPXHOCTb HUMEET YIIyOJIEeHHYIO
JaCTb, KOTOPBIC B CHCIIJICHHOM COCTOSHUHU HaXOAATCA B KOHTAKTE W, TaKUM o6pa30M,
obecieunBaroT 3(dexkr BepTukampHONW (ukcaumu. HaxmoH Taxke co3gaer HeOOJIBIION

JTaOUPUHT, YIYUIIAIOIINN BOJOHEPOHHULIAEMbIE CBOHCTBA COSTUHEHMSL.

HanpaBneHHbI BHU3 SI3bIUOK, MPUMBIKAIOIINNA K HAKJIIOHHON KOHTAKTHON MOBEPXHOCTH, OOBIYHO
HEMOCPEACTBEHHO MPUMBIKAIOIIUA WIH HENOCPEACTBEHHO MOJ HEH, COAEP>KUT BHELIHIOIO
MOBEPXHOCTb. JTa BHEIIHAA IOBEPXHOCTb MOMXKET ObITh, HAmpuUMep, CamMOH BHEIIHEH
MIOBEPXHOCTBIO HAMPABJICHHOTO BHU3 SI3bIUKA WIJIM MOBEPXHOCTBIO BHELIHETO SI3bIUKa, HanOoJee
yIAJEHHOHN OT HAmpaBJIeHHON BHU3 OOKOBOH MOBEPXHOCTU. AHAJOTHMYHO, HANPABJIEHHAS BBEPX
OOKOBasi TOBEPXHOCTb, IMPHUMBIKAIOMAS K HAKJIOHHOH KOHTAKTHOW TOBEPXHOCTH, OOBIUYHO
HEMOCPEACTBEHHO NPUMBIKAKOIAS WM HEMNOCPENCTBEHHO IOJA HEH, CONEPXKUT BHYTPEHHIOIO
MOBEPXHOCTb. Mexay BHYTPEHHEH TMOBEPXHOCTB) M BHEUIHEH MOBEPXHOCTBI) HMEETCs
IPOCTPAHCTBO. JTO MPOCTPAHCTBO MPENHA3HAYEHO U MPEAOTBPALICHHUS TOrO, YTOOBI JIro0ast
CUja, BO3JEHCTBYIOLIAsl HA MAHEIW WM C NMOMOIIBIO HUX, MPUBOJAWJIA K MPUXKATUIO MaHEJIeH
APYT € OPYrom rae-nubo eime, KpoMe BEPXHUX KOHTAKTHBIX IMOBEPXHOCTEH W/WIINM HAKIOHHBIX
KOHTAKTHBIX TOBEpXHOCTeH. Ecnmu Obl BHYTpEHHsIsI M BHEIUHSS TOBEPXHOCTH HAXOAWJINCH B
KOHTaKTe, OHH MOTJH Obl NOMEIaTh KOHTAKTy BEPXHHX KOHTAKTHBIX MOBEPXHOCTEH, YTO
OTPHULIATENILHO CKa3ajoch Obl HAa BOJOHENPOHHIIAEMBIX CBOICTBax coemuHeHus. Ha Bepxy, Ha
BEPXHUX KOHTAKTHBIX MOBEPXHOCTSAX U HAKJIOHHBIX KOHTAKTHBIX MIOBEPXHOCTAX L€JIb COCTOUT B
TOM, YTOOBI CO3[aTh COENWHEHHE MEXAY MaHeJsIMH, TOrAa KakK MO STHMH KOHTaKTHBIMHU

MOBEPXHOCTAMU LEJIb COCTOUT B TOM, 4TOOBI H30€KATh TAKOIO COCIUHECHUS.

BerHI/Ie KOHTAKTHBIC MOBEPXHOCTU MOTYT 6I:>ITI:;, MO MeHBbIIeH MEPE, YaCTUIHO BEPTUKAJIbHBIMU
U OmpeaciaATb BHYTPCHHIOIO BCPTHKAJIBHYIO IIJIOCKOCTb, IPU 3TOM HAKJIOHHASA KOHTAKTHasA
MOBEPXHOCTb HANPABJICHHOTO BHH3 A3bIUKa TMMPOXOAUT 34 BHYTPCHHIOKO BCPTUKAJIBHYHO
MJIIOCKOCTD, MPCANIOUTUTCIIBHO MAKCUMAJIbBHO Ha 1 MM B TFOPU30OHTAJIbHOM HallpaBJICHUH, U TIPpU

5TOM HAKJIOHHAsh KOHTAKTHAs MMOBEPXHOCTb HATPABJICHHONW BBEPX OOKOBOI MOBEPXHOCTHU JIEKUT
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BHYTpb 10 CPABHEHHIO C BHYTPEHHEH BEPTHKAJIBHOM IIIOCKOCTHI0. Takass KoHpHUrypauus Takosa,
YTO HAMNpaBJICHHbIH BHHU3 $3b[UOK JIOKAJBHO BBICTYNA€T M3 BHYTPEHHEH BEPTHKAIbHON
IUTOCKOCTH, & HAamlpaBJIeHHAs BBEPX OOKOBas MOBEPXHOCTDb JIOKAJIBHO 3ariyOsieHa, MPU 3TOM B
COEIMHEHHOM COCTOSIHMM HAKJIOHHBIE KOHTAKTHBIE MOBEPXHOCTH MOTYT 3aLEIUISIThCA OPYr 32
apyra, co3znaBas BEPTHKaNbHBIA (ukcupyrommidi 3¢pdext. OrpaHnduBas TOPU3OHTAIBHYIO
NPOTSKEHHOCTh BBICTYIA, HATIPABJICHHbIH BHU3 SI3bIYOK MO-MPEKHEMY MOKET ObITh COAUHEH C
MOMOILIBIO JBI)KEHHs] BHHM3 HJIM BEPTHKAJIBHOTO [BH)KEHHs, oOOecrme4uBass MpU OSTOM
BepTUKANBbHBINA (Pukcupyromuii 3pdexr. Takum 00pa3oM, 4acTh HAMPABJICHHOTO BHU3 SI3bIYKA
MOJKET TPOXOIUTh 3a Mpenesbl BHYTPEHHEH BEPTHUKaIbHOH IIJIOCKOCTH, MPUYEM 3Ta 4acTb
MOKeT OBbITh VIJIMHEHa 3a Cc4eT OoJbluell BEPTHKAJIbHOW YacTH IO CPaBHEHHIO C
TOPU30HTAIBHON YaCThIO, TIPU 3TOM MPEINIOYTHTENBHO BEPTHKAIbHAS YaCTh 110 MEHBIIEH Mepe B
3 pasa OoJsiblle TOPH3OHTAJIBHOM YacTH. JTO OOECIEeYMBAET OTHOCHTEIBHO HEOONBIIYIO
TOPU30HTAJBHYIO YaCTh, TAK YTO MAHENN BCE €lle MOTYT OBbITh COEAMHEHBI BEPTUKAIbHBIM HIIH

HUCXOOAINUM ABHKCHHUEM.

Takum o6pa30M, HaCTb HaANpPaBJICHHOTO BHHU3 A3bIYKa MOXET MNPOXOAUTH 3a MNPECACIIbI
BHYTpeHHefI BepTI/IKaHbHOfI MJIOCKOCTH, IPU 3TOM YKa3aHHAasA 4aCTb MOXKET UMETh MO CYLIECTBY
dbopmy Tpamenwu WM KIMHOBUAHYIO (opmy. Takas ¢opma MO3BOJISIET 4YacTH, KOTrNa OHA
nojaBepraercs 000N GUKCUPYIOIIEeH, COSOUHSIIOIIEH WU APYroi CHiie B IJIOCKOCTH MaHENeH,
BKJIMHUBATHCS B MPOCTPAHCTBO, 00ECIIEYEeHHOE B HAMPABJICHHON BBepX OOKOBOI MOBEPXHOCTH, a
TaKXKE o6ecnqu/IBaeT MPOYHYIO 4acCThb, CHOCO6HYI-O BBIACPKHUBATDH CUJIBI, AJIsI CO3AAHUA TIJIOTHOI'O
COCAUHEHUA MCXKAY NMAHCITAMU. 3TO, B CBOIO OUECPEAb, YIYULIACT BOOJOHCTIPOHHULIACMBbIE CBOMCTBA

COCAUHEHUA MCXKAY NMAHCITAMU.

HaknoHHbIE KOHTaKTHBIE MOBEPXHOCTH MOTYT OBITh KaK PACIOJIOKEHbI C BHEIIHEH CTOPOHBI
W/WIM TIPUMBIKAIOIIUMHU K BHYTPEHHEH BEPTHKAJIBbHOW IUIOCKOCTH, TaK W MPEANIOYTHUTENBHO
MOJHOCTBIO PACIOJIOKEHbl C BHEIIHEH CTOPOHBI BHYTPEHHEH BEPTUKAJIBHON IUIOCKOCTH WU
MOJIHOCTBIO PACIOJIOKEHBl HA OAHOM CTOPOHE BHYTPEHHEH BEPTUKAIbHON MJIOCKOCTU. ITO
oOecrieunBaeT OTHOCHTENBHO TPOCTYK0 KOHCTPYKLHIO, KOTOpas OOeClednBaeT IUIOTHOE
COEMHEHUE MEXIy ABYyMs maHenssmu. IIpennodtuTenbHO BEepXHUE KOHTAKTHBIE MOBEPXHOCTH,
KOTOPBIE€ ONPENEISAIOT BEPTHKANIBHYIO IUIOCKOCTb, HEMOCPEACTBEHHO MEPEXOAAT B HAKIOHHBIE
KOHTaKTHbIE TOBEPXHOCTH. B Takol KOH(pHUrypamuu COeIWHEHHE KOHTAKTHBIX IOBEPXHOCTEH
MPONOJDKAETCST OT BEPXHHUX KOHTAKTHBIX IMOBEPXHOCTEH K HAKJIOHHBIM KOHTAaKTHBIM
MOBEPXHOCTSM, YBEJIMYNBAsl HEMNPEPBIBHYK) MOBEPXHOCTb, TEM CAMBbIM YyJIy4lllass COEOUHEHUE

MECXKAY NAHCTIAMHA U BOOJOHEIIPOHULIACMBIC CBOMCTBA COCAMHCHUA.



B coennHeHHOM COCTOSIHUM HU3 HAIMPABJIEHHOTO BHU3 A3bIYKA MOXKET COMPUKACATHCS C BEPXHEN
CTOPOHOM HAIpAaBJICHHON BBEPX KAaHABKM HAa KOHTAKTHOM MOBEPXHOCTU KAHABKH, MPU 3TOM
MEXKIy MNEePBOH WU BTOPOW COCIMHUTEIbHBIMM YaCTAMH HMEETCS 3a30p, MOPOXOASUIMH OT
HAKJIOHHBIX KOHTAKTHBIX MOBEPXHOCTEN K KOHTAKTHOW MOBEPXHOCTH KaHaBKU. TakoW 3a3op
MOKHO HCIIOJIb30BaTh JJisi cOOpa, HAMPUMEpP, MbUIM WJIA CTPYKKH C MAHENIeH, KOTOPhIe MOTYT
00pa3oBBIBATHCS MIPU COSNMHEHUHU JBYX MaHeje. Kpome 3Toro, Takoi 3a30p mpeaHa3HadeH AJist
MPeIOTBPALEHHs] TOTO, YTOOBI JIF0OAast CHITa, BO3NEHCTBYIOIIAs HA MAHEH WIH C TIOMOIIBIO HUX,
MPUBOIWIA K TPHKATHIO MAHENIeH Ipyr ¢ APYroM rae-iudo eIne, KpOMe BEPXHHX KOHTAKTHBIX
MOBEPXHOCTEH W/WJIM HAKJIOHHBIX KOHTAKTHBIX MOBepXHOCTeW. KOHTakTHas MOBEPXHOCTH
KaHaBKU MPEANOYTUTENBHO SIBJIAETCS B OCHOBHOM TOPU30OHTAJbHONW M MO3BOJIAET CHJIAM,
BO3JCHCTBYIOIIMM Ha MAaHEJIb W, B YAaCTHOCTH, HA COCIUHEHHE MEXAY ABYMs MaHEJSIMHU, KaK
MPaBWJIO, B HAITPABJIECHUHN BHU3 ITPU HACTYNIAHUU HA MAHEJb, IE€PEIaBaThCsl HA YEPHOBOM MOJ WU
MOBEPXHOCTh TOJ MNaHesIMH. [IpeAmnoyTUTeNnbHO, 4YTOOBI HANpaBJIEHHAs BBEPX KaHAaBKA U
HATNPABJICHHBbI BHH3 SI3BIMOK HMENH Takylo (opMmy, YTOOBI 3a30p MEXAY KOHTAKTHOU
MOBEPXHOCTHI0 KAHABKM W HAPY)XKHOW MOBEPXHOCTBK) HM3a HAMNPABJIEHHOIO BHU3 S3bIUKa
MepeKpbiBajl LIHUPUHY 3a30pa, MPU 3TOM LIMPUHA 3a30pa MPOXOJAMNIA, MO MEHBbLIEH Mepe, Ha
YeTBEPTh LITUPHUHBI KAHABKH, OOJiee MPEATIOYTUTENIFHO, N0 MEHbIIEH Mepe, Ha TPeTh U elne doee
MPEINOYTUTEIPHO Ha OoJiee TOJOBUHBI INMPUHBI KAaHABKU. YKa3aHHAs INIHPUHA KaHABKU
OIpenensieTcss HauMEHbIIEeW TOPU3OHTAIBHOW INUPUHOM MEXAYy HAPYXKHOH IOBEPXHOCTBIO

HAIPaBJIEHHOTO BBEPX SI3bIUKA U HAIPABIEHHOH BBEPX OOKOBOI MOBEPXHOCTHIO.

BepxHsisa MOBEpPXHOCTh HAMPABJIECHHOIO BBEPX sI3bIYKA U BEPXHsSl MOBEPXHOCTh HAIPABJICHHON
BHU3 KAHABKHU MOTYT B COCAMHEHHOM COCTOSTHUH OBbITh Ha PACCTOSIHUU APYT OT JIPyra, Tak 4To
MEXIYy IBYMSI TMOBEPXHOCTSIMU MMeeTCs 3a30p. OmsTh ke, TaKOW 3a30p NpeOHa3HA4YeH s
MPeIOTBPALEHHs] TOTO, YTOOBI JIF0OAast CHITa, BO3ACHCTBYIOIIAs HA MAHEH WIH C TIOMOIIBIO HUX,
MPUBOIWIA K TPHKATHIO MAHENIeH Ipyr ¢ APYroM rae-iudo eIne, KpOMe BEPXHHX KOHTAKTHBIX
MOBEPXHOCTEH W/WJIH HAKJIOHHBIX KOHTAKTHBIX MOBEPXHOCTEN. JIBIIKeHHUE BBEPX HAIMIPABJIIEHHOTO
BBEPX SA3bIUKA MOXKET, HAPUMEP, MPUBECTU K BO3SHUKHOBEHHUIO TOPU3OHTAIBHON CHJIbL, KOTOpast
3aKpPbIBAET WIH C)KUMAET COEAUHECHUE MEKIYy ABYMsI NAHEJAMH, B HACTHOCTH, B TaK HA3bIBAEMBIX
3aMKOBBIX COEIUHEHHUSIX C 3aKPBIThIM ma3oM. YUToObl 00ecmeduTh 3TO IBIKEHUE BBEPX,
obecrieyeH 3a30p MEXKIy HAIMPaBJICHHBIM BBEPX SI3bIYKOM W HAMPABJICHHOW BHU3 KaHABKOIL.
BepxHsisi MOBEPXHOCTh HAIMpPABJICHHOW BHU3 KaHABKH MOKeT ObITh, Hampumep, oOpa3oBaHa
HIDKHEH MOBEPXHOCTBIO MEPEXOJHON YacTH, COEAWHSIOLIEH HamnpaBJ€HHbIA BHU3 SI3bIYOK C

OCTaJIbHOM YacCThIO MMAHEJH.
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BepxHsAsi KOHTaKTHasi MOBEPXHOCTb W HAKJIOHHAsl KOHTAKTHAas MOBEPXHOCTb HAIPABIEHHON
BBEPX OOKOBOH MOBEPXHOCTH MOTYT B3aMMHO COCTABJIATH MEPBbIA YroOJ, & BEPXHsS KOHTaKTHAs
MOBEPXHOCTb WU HAKJIOHHAs KOHTAKTHAs MOBEPXHOCTb HANPABJIEHHOIO BHH3 SI3bIYKA MOTYT
B3aMMHO COCTAaBJIATb BTOPOW YroJ, MPH 3TOM MEPBbIH U BTOPOH YIUIBI HAXOASATCS B Mpenesnax
pasHuiel B 20 rpagycos. Hanpumep, HakIOHHAst KOHTAKTHAsi IOBEPXHOCTD HAIIPABJIEHHON BBEPX
OOKOBOI TOBEPXHOCTH MOXET B3aUMHO COCTaBISITH MepBbId yron 120 rpamycoB, a BepxXHssA
KOHTaKTHasl MOBEPXHOCTb U HAKJIOHHAsi KOHTAKTHAsl MOBEPXHOCTb HAIMIPABJIEHHOIO BHU3 SI3bIUKA
MOIYT B3aUMHO COCTaBJSATb BTOPOH yroa 125 rpamgycos. PasHuma mexay AByMsl yriamu
COCTaBJIsIeT 5 IPajyCcoB, 4TO HAXOAUTCA B npeaenax 20 rpaaycos, Tak kak MeHbe 20 rpagycos.
3a cyer co3maHMs Pa3HULIBI MEXIY YTIaMH MOXKET ObITh oOecrieueHa KOH(UTypaLus, B KOTOpPOi
MOJKET OBITh JOCTUTHYTO PACKIMHUBAIOLIEE AEHCTBHE, YTOOBI YBEIHMYUTh (PUKCUPYIOIIHE CHIIBI
U BOJOHENPOHHLIAEMble CBOICTBA B coeanHeHuH. [IprkaTue i BKIMHUBaHNE (PUKCHPYIOLINX
3JIEMEHTOB JIPyT B APYyra MOKET MPUBECTH K YBEINYCHUIO (PUKCUPYIOIINX CHJI HJTH COCTUHEHUH

B ITaHECJIAX.

Ha BHemHeNH CTOPOHE HANpABIEHHOIO BBEPX A3bIUKA MOXKET COAEPXKATbCA MEpPBbIN
(UKCUPYIOIIUH 3JEMEHT, HampuMep, B BHIE HAPY)KHOH BBINMYKJIOCTH, 4 HANPABJICHHAs BHU3
OOKOBas MIOBEPXHOCTh MOYKET ObITh CHAOKeHa BTOPBIM (PUKCHUPYIOLITUM 3JIEMEHTOM, HallpuMep, B
BUAE yriyOJieHHus, B KOTOPOM IO MEHbIIEeH Mepe YacTh MEPBOrO U IO MEHBbIIEH Mepe 4acTb
BTOPOTO (PUKCHPYIOLIETO 3JIEMEHTa HaXOMIATCSl B KOHTAKTE B COCAMHEHHOM COCTOSIHUM MaHeJeH
U 00pasyroT MOBEPXHOCTh (PUKCHpYrOLIero snemMeHta. Takum obOpa3om, aBa (PUKCHPYIOLINX
3JIEMEHTa MOTYT B3aMMOAEHCTBOBATH IS oOecnedeHnst (PUKCALUU, B YaCTHOCTH, (PUKCALUU B
BEPTUKAJIHHOM HAIPaBJIEHUH WA NEPIEHINKYSIPHO (OCHOBHOMN) TIOCKOCTH maHenei. [lepBoiii
U BTOPOH (PUKCHUPYIOIINE 3JIEMEHTHI PEATIOYTUTEBHO BBITIOJIHEHBI 38 OJJHO LIEJIOe C TTAHENbI0
MOryT ObITb, HampuMmep, Bblppe3epoBaHbl B  Marepuaje maHenn. lIpuMeHeHHe
B3aUMOJICHCTBYIOIINUX (PUKCHPYIOIIUX 3JEMEHTOB NMPEAOTBPALIAET MO CYIIECTBY BEPTHKAIBHOE
CMelIeHNe J[ByX MaHeled JApyr oOTHocuTenpHO aApyra. JlooGoi wnmm oba wu3 mepsoro
¢duKcupyroImero »3jeMeHTa M BTOPOro (UKCHPYIOIErO 3JeMEHTAa IPEANOYTUTENIBHO 110
CYILIECTBY JKECTKO COEIUHEHbI COOTBETCTBEHHO C OCTAJbHOM YaCTbIO MAaHENIH, TAK YTO MOXKET
OBITH peaNn30BaHO OTHOCHTENBHO HAAEKHAsh M TMpodyHas (PuUKcauus, TOCKOJbKY He
UCTIOJIB3YIOTCSI OTHOCUTENBHO ciabble ynpyrue GUKCUPYIOIINE YacTH, B KOTOPBIX, KPOME TOTO,
OTHOCHTEJIbHO OBICTPO MOKET NPOM3OUTH YCTANOCTh MaTepuana. llepmoiii (ukcupyrommi
3JIEMEHT MOKET 00pa30BBIBATH HEOTHEMIIEMYIO YaCTh HAIPABIEHHOTO BBEPX SI3bIUKA, MPH 3TOM

nepBbIil (PUKCUPYIOIIUN 3JIEMEHT MOXKET ObITh OOpa3OBaH, HANpPUMEp, 3a CUYET BBICTYMAIOIIECH
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(HapyXy BBINYKJIOCTH) WM 3aryiyONeHHOW (BHYTPb BBINYKJIOCTH) pAeopManuy TpaHH

HaIpaBJICHHOI'O BBEPX A3bIYKA.

ITepBriii (PUKCHUPYIOIIMH 3JEMEHT MOKET MPEACTABIATh COOOW HapY)KHYIO BBINYKJIOCTb, NPU
5TOM BHEIIHSS CTOPOHA HAPYXKHOH BBIMYKJIOCTH COAEP>KUT BEPXHIOK 4acCTh U MPHUMBIKAKOLIYIO
HIDKHIOK 4aCTb, IIPU 3TOM HWXKHSS YacCTb COAEPKUT HAKJIOHHYI), MPEANOYTUTEIBbHO TUIOCKYIO,
(UKCUPYIOIYIO TOBEPXHOCTb, & BEPXHsS YacCTb COAEPIKHUT, MPEANOUTHUTENBHO H3OTHYTYIO,
HAMPABJBSIIOIIYI0 TMOBEPXHOCTh. IlepBbIii (PUKCHPYIOIIMIA 3J€MEHT Ha BHEIIHEH CTOpOHE
HAIPaBJIEHHOTO BBEPX s3bIYKa BO BPEMsl COEQUHEHUs YIHUPAETCs B HANPABJICHHYIO BHU3
OOKOBYIO MMOBEPXHOCTD APYrON MaHENH, IOCKOJIbKY OH SIBJISIETCS] BBICTYTIAOIIEH YaCThIO MMaHEIN
U, KaK MPaBUIIO, SIBJSIETCS CAMOH BHELIHEH YacThIO MaHENU C OHOW CTOPOHBI, B TpedyeTcs cuia,
KOTOPYIO HEOOXOOMMO MPEOIO0JIeTh BO BpPEMSl COEAMHEHHUS, YTOObl BAABHTH OJHY IAHENb B
apyryro. 3a cder obecriedeHusi (M30THYTOM) HAMPABISIONIEH MOBEPXHOCTH HAa BEPXHEW YacTH
JOTNOJIHUTENIbHAS WJIM Jpyrasi NaHejlb HalNpaBiseTCsl BHMU3, TaK YTO COEAUHEHUE MOXKET
IPOUCXOIUTh MOCTENEHHO U MOTYT OBITh NMPEeNOTBpalleHbl OoJbinne negopManuu Marepuaia
W/WIM TIHUKOBble HampspkeHus. TakuM oOpasoMm, HIDKHSS 4YacTb MOXKET ObIThb HAaKJIOHEHAa |
oOpasyer 4acTh BBIMYKJIOCTH, KOTOPast OT CaMOl BHEILIHEH YaCTH BBIMYKJIOCTH BO3BPAILAETCS K
HAlPaBJIEHHOMY BBEpPX s3bIUKy. Tlakke 5Ta HAKJIOHHAsg IOBEPXHOCTb  BBINOJIHSET
HANPaBJLIOIYI0  (DYHKIMIO, HANpaBiisAsd MaHENM K HMX OKOHYaTelnbHOH craamu. Hakion
¢dukcupyromen MOBEPXHOCTH AOTIOTHUTENBHO TO3BOJISIET OTEHIMATIBHON HAIPaBIEHHONW BBEPX
CUJIe WJIH ABWKEHUIO MaHeJled MPUBECTU K BEPTHUKAJIBHOMY U TNOPHU3OHTAIBHOMY KOMIIOHEHTY
cunpl. ['OpU3OHTANBHBI KOMIIOHEHT MOKET HCIOJIB30BAaThCS AJIsl YAEPKUBAaHUSA IaHENeH
BMeCTe, MPWKUMasi MMaHeIu OPYr K APYry, AJs yJIy4IleHHs] COEAUHEHUS] U BOAOHENPOHULIAEMBIX
CBOWCTB COENMHEHHSI MEXKAY MaHeJsIMU. BTopoil PUKCHPYIOLINIT 3IEMEHT MOXKET IPEACTABIATD
coboii yriybnenue, couepskaiiee BEpXHIOK YacTh U MPUMBIKAIOIIYE) HIKHIOK YaCTh, MPH 3TOM
HIDKHSAST 4acTh CONEPXKUT HAKIOHHYIO, MPENNOYTHTENbHO IUIOCKYI, (DUKCHPYIOIIYIO
MOBEPXHOCTh JJISI B3aUMOJEHCTBUS C MEpBbIM (pukcHpyrommuM sjemeHToM. Kpome Toro,
HAKJIOHHBbIE TOBEPXHOCTHM HMEKT TO MPEHMYLIECTBO, HaNpuUMep, MO CPaBHEHHUIO C
3aKPYTICHHBIMH MIOBEPXHOCTSIMH, UYTO X OTHOCHTENBHO JIETKO W3TOTOBHUTH MM (ppe3epoBaTh, U
OTHOCHTEJIBHO JIETKO OOECIEeYUTh OTHOCUTENIbHO OONBINYI0 KOHTAKTHYIO MOBEPXHOCTH MEXKIY
HUMH JJIs1 pacnpeneneHns (PUKCUPYIOIINX CHJI B COEOUHEHHBbIX naHelsix. llpeamodyrurensHo B
COCOMHEHHOM COCTOSHHUHM COCEIHUX TMaHeNlell HapyXKHas BBINYKJIOCTb M yriIyOJieHHe
B3aUMOJIEHCTBYIOT ZIPYyT C APYTOM HCKIIOYHTEIBHO MOCPEACTBOM HAKJIOHHBIX (PHKCHPYIOLIUX
nosepxHocTel. Takum 00pazoMm, (QYHKIIMOHAIBHOCTb U JEHCTBUE HAKJIOHHBIX (DPUKCHUPYIOLINX

MOBEPXHOCTEH MOTYT OBITh yNydIleHbl. [IpenmodYTuTespHO, B COENUHEHHOM COCTOSIHHUH
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COCEHMX TaHeJeH TOJBKO YaCThb HAKJIOHHOW (PUKCHPYIOLIEH MOBEPXHOCTH HIDKHEH YacTH
HApPY>KHOW BBIMYKJIOCTH B3aUMOJEHCTBYET TOJNBKO C YacTbiO HAKJIOHHOW (pukcupyromen
MOBEPXHOCTH HWKHEH 4acTH yriyOnenus. IlpeanoyrurensHO NIMHA HAKJIOHHON (PUKCHPYIOIIEH
MOBEPXHOCTH HW)KHEH YacTH HAPY)KHOH BBIMYKJIOCTH OOJIbIE, MPEANOYTUTENBHO 110 MEHBLIEH
mepe B 1,5 pasa Ooumblue, 4yeM HakJIOHHAs (PUKCHPYIOWAs MOBEPXHOCTh HIDKHEHW YaCTH

yTIayONeHMsL.

IIpennoutuTenbHO BEPXHsS BHEWIHSS CTOPOHA SBJISIETCA IO CYLIECTBY BEPTUKAJIBHONH U
OMNpeaessieT BHEUIHIOK BEPTUKAIBHYIO IUIOCKOCTh, IPU 3TOM, IO MEHbLIEH Mepe, 4acTh MEPBOro
(PUKCHUPYIOIIErO 3JIEMEHTa BBICTYNAeT M3 BHEIIHEH BEPTUKAJIBHOW IJIOCKOCTH, MO MEHbIIeH
Mepe, YaCTUYHO, MPEANOYTHTEIPHO MAaKCUMaJbHO Ha 2 MM, Oojiee NPEANOYTHTETHEHO
MaKCUMaJIbHO Ha | MM, B TOPHU30OHTAJIbHOM HAmpaBJjeHUH. BHEIIHAA BepTUKaIbHAs MJIOCKOCTb
OOBIYHO JIENIUT HATPABJICHHBIA BBEPX S3BIMOK Ha BHYTPEHHIOIO CEKIUIO, HAMPABJICHHYIO B
CTOPOHY HANpaBJIEHHOW BBEPX OOKOBOIH MOBEPXHOCTH, M BHEIHIOK CEKIHIO, KOTOPAsk CONEPKHUT
NepBbId  (PUKCUPYIOMMIA 3JIEMEHT, MPU 3TOM MaKCUMaJlbHAasi [IUPUHA BHYTPEHHEH CeKUUU
MPEANOYTUTENIBHO COCTABJIsIET HE MeEHee 8 pas, MNPEeanoyYTUTeNpHO He MeHee 10 pas,

MAaKCHUMAaJIbHON ITMPUHBI BHEIIHEN CEKLIUU.

IlepBriii (PUKCHPYIOIIMHA 3JEMEHT M BTOPOH (PUKCHPYIOMUI 3JIEMEHT MpPEeINOYTHTEIBHO
PacroyIOKEHbl HA YPOBHE HIKE YPOBHS HAKJIIOHHBIX KOHTAKTHBIX MIOBEPXHOCTEN HAIIPABJIEHHOTO
BHHU3 SI3bIYKa W HANPABJIEHHOH BBEPX OOKOBOH MOBEPXHOCTH. OOBIYHO 3TO CHIKAET CTETCHb
nedopmany COEIMHUTENBHBIX YacTeH B IPOLIECCE COSTUHEHMS, UTO CIIOCOOCTBYET YBEIHMUSHHIO
Cpoka Ciy:XObl M HAIEKHOCTH COENMHUTENbHBIX dacTed. [IpeanouTHTenpHO YpPOBEHB
HAKJIOHHBIX KOHTAKTHBIX MMOBEPXHOCTEN HANpPABJIECHHOIO BHU3 sI3bIYKA M HAINPABIECHHOH BBEPX
OOKOBOI MOBEPXHOCTH HAXOAMTCS BBILIE YPOBHS CAMOM BBICOKOW TOYKH HANPABJICHHOTO BBEPX
sa3plaka. Kak mpaBmiio, 370 ONarompusiTHO Ui CO3JaHUSl BOJOHEIPOHHUIIAEMOro Oapbepa Kak

MO>KHO OJTMKe K BEPXHEH MOBEPXHOCTH MaHEEH.

IlpennoururenbHO, MO MEHbLIEH Mepe, 4YacTb BEPXHEH 4YacTH HAPY>KHOM BBINYKJIOCTH,
PacoJIoKeHHOI Ha BHEIIHeW CTOPOHE HANPABJICHHOTO BBEPX SI3BIYKA, PACIHOJIOKEHA Ha Oosee
BBICOKOM YPOBHE, YEM YPOBEHb, ONpPEAEIseMbIl CaMO HIKHENH TOYKOH HANpAaBJICHHOW BBEPX
KAaHaBK{, U, TPENNOYTHTEIbHO, IO MEHbINEH Mepe, YacThb BEpXHEW dYacTu yriyOleHws,
pacmojioXKeHHass Ha HAIpaBJIEHHON BHU3 OOKOBOHM IOBEPXHOCTH, PpACIIOJIOKeHa Ha Oolee
BBICOKOM YPOBHE, YEM YPOBEHb, ONpPEAEIseMbIl CaMO HIKHENH TOYKOH HANpAaBJICHHOW BBEPX

KaHaBKU. HaxJIOHHBIE KOHTAKTHbIE IOBEPXHOCTH VYKA3aHHOW BBIMYKIOCTH W yrIyOJeHus



13
NPEATIOUTUTECIIBHO PACIIOJOKEHDBI HUKE caMoil HIDKHEW TOYKH HaHpaBHeHHOfI BBCPX KaHAaBKH.
OO6buHO 3TO ObOneryaer mpouecc COSOUHEHUS, HO TaKKe€ MOXKET OBITbh ONAaroNmpHsTHBIM JUIS
Pa3pCANHEHUSA COCAUHCHHBIX MCXKIOY coOoil maHemnen NnoCpeEACTBOM HAIIPABJICHHOT'O BHU3

HAKJIOHHOTO ABUXEHUS MaHeIeH N0 OTHOLIEHUIO APYT K APYTY.

BepxHsiss 4acTh MOXET MPOXOAWTh Hajx OOJbIIeH BEPTHKAJIBHOW CEKLHEeH MO0 CPaBHEHUIO C
HIDKHEH 49acThi0, YTOOBI MOCTENEHHO HANPABIISATh MMAHEIH Ha MeCcTO. BepxHsis yacTb OOBIMHO HE
obecrieunBaeT BEPTUKAJBbHBIN (UKCUpYIOIUN 3((EeKT, Tak YTO €€ TOPH3OHTAJIbHBIE HYaCTH
UMEIOT MEHbIIIee 3HAYeHHE N0 CPABHEHUIO C HIDKHEH YacThio, KOTOpas OOBIMHO oOecreynBaeT
BEpTUKaIbHBIN Pukcupyromuii s¢pdext. Yactu nepBoro u BTOporo (PUKCUPYIOIIHUX 3JEMEHTOB,
KOTOpBIE HAXOAATCS B KOHTAKT€ B COEAMHEHHOM COCTOSHHM TaHeJeH, OOBIYHO 0Opa3oBaHBI
HAKJIOHHBIMU (DPUKCUPYIOLUTUMH TOBEPXHOCTAMHU (PUKCHPYIOIIUX 3JIEMEHTOB, TO €CTh HIKHIUMHU
qacTsMH. B coenuHEHHOM COCTOSIHMM TIaHeJeHd BepXHHE 4YacTH NEePBOTO M BTOPOTO
(UKCUPYIOIIUX 3JEMEHTOB MOTYT OBITh pPa3HECEHbl MO MEHbIIEH Mepe YacTHYHO. ITO
pacCTosiHME TIO3BOJIIET HAINPABIEHHOMY BEpPX S3bIUKY JBUTAaTbCS BBEPX, HE BCTpedas
NPEMATCTBUA CO CTOPOHBI HANPABJICHHOW BHHU3 OOKOBOM NMOBEPXHOCTH, MPUYEM JBIIKEHHE
BBEPX, B CBOIO OUEPEb, MOXKET OBITh IEPEAAHO U NEPEBENECHO B 3aKPbIBAIOIIEE TOPU30HTAIBHOE

OBWKEHUE NJIsl YJIYUIIEHUs COSNUHEHHs WM (UKCALMH MaHenel, NprKUMas TaHelIn Ipyr K

ApyTy.

BHewHss CTOpOHA HANPABAEHHOTO BBEPX SI3bIYKA MOKET COAEPKATh BEPXHIOI0 BHEIIHIOK YacCThb
U HUKHIOK BHEITHIOK YacTh, MPU 3TOM IMEPBbIA (PUKCHPYIOIIHA 3JIEMEHT PACTIONOKEH MEKIY
BEpXHEW M HWKHEW BHEIIHUMHU YaCTSIMU, MPU B3TOM HWXKHAS BHEIIHSS YacTh PACHOJIOKEHA
OnmuKe K BHYTPEHHEH CTOpPOHE HAIMpPaBJICHHOTO BBEPX S3bIYKA IO CPABHEHUIO C BEpXHEH
BHEITHEH 4acThio. BepxHsisi BHEIIHSISI CTOPOHA MOXKET OBITh MO CYI[eCTBY BEPTUKAIBHOU H
OTIpeIeiIeT BHEUTHIOK BEPTUKAIBHYIO TUIOCKOCTh, MPH 3TOM TEPBbIH (YUKCHPYIOMUN 3JIEMEHT
BBICTYIIA€T W3 BHEUIHEW BEPTUKAJbHOW IUIOCKOCTH IO MEHBbIIEH Mepe 4YacTUYHO,
MPEANOYTUTEIbHO MAaKCUMaJIbHO Ha 2 MM. Hampumep, BepxHsisl BHELIHSAS 4acTb HaJ MEPBBIM
(UKCUPYIOIUM 3JIEMEHTOM OIpeNessieT BEPTHKAIBHYIO IJIOCKOCTh, a HW)KHSISI BHEIIHSISI 4aCTh
MOJA TEPBBIM (PUKCUPYIOIINM 3JIEMEHTOM OIPENeNsieT APYTryI0 BEPTHKAIBHYIO IUIOCKOCTD,
napajuleibHy0, HO CMELIEHHYIO, NIPU 3TOM BEPTUKAJbHAS IMJIOCKOCTh HUKHEH BHEIIHENW 4acTH
pacrojioskeHa OJNke K HAIMpaBJICHHOW BBepX OOKOBON MOBEPXHOCTH. JTa pa3HHIA CO3JAeT
OTHOCHUTENILHO OO0JIbIIOE PACCTOSTHUE MEXKAY MAHENISIMA B MECTE TIEPECEUSHISI MEXKy HAKJIOHHON
(uKCcHUpYIOIEel TOBEPXHOCTHIO HAMPABJICHHOTO BBEPX SI3bIUKA U HIDKHEH BHEINHEH YacThIO, YTO

AOIMyCKaET OONbIINH Yr'oJl HaKJIOHA BBCPX WK BPAIATCIIbHOC ABHUXKCHUE HAITPABJIICHHOI'O BBEPX
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S3bIYKA M, TaKUM O0pa3oM, MOTEHLHAJIbHO OOJbIlee 3aKPhITHE WIN CHIY HATSKEHHS
(UKCUPYIOIIUX 3JEMEHTOB [UIA YJIYULIEHUS COCOMHEHHUS M TUAPOU3OJILIMOHHBIX CBOMCTB
naneneit. [[na uenn obecneueHus: GoNbLIeH CHUIIBI HATSKEHHSI MEKAY MAHESIMH JUTST CO3aHMS
BOJIOHETIPOHULIAEMOTO COETUHEHHS MEXKY HUMH TaKXKe MOKET ObITh MOJIE3HO, KOTAa HAKJIOHHAS
KOHTaKTHasl MOBEPXHOCTb HAMNPABJICHHOIO BHU3 sI3bIYKA, HAKJIOHHAS KOHTAKTHAas MOBEPXHOCTH
HANpPaBJICHHOW BBepX OOKOBOW MOBEPXHOCTH, HAKJIOHHAS (PUKCUPYIOLAs MOBEPXHOCTH
HAIPaBJICHHOW BBEPX KaHABKU M HAKJIOHHAs (PUKCUPYIOIIAs TOBEPXHOCTb HAIPABICHHON BHH3

60KO0BOI1 MOBEPXHOCTH MPOXOAAT TI0 CYLIECTBY MapaJJIeIbHO.

HwxHsass BHeEIHsis CTOpOHA MOKeT OBITh MO CYIIECTBY BEPTHKAJIBHOW, a HAKJIOHHAs
(UKCUPYIOIAsT MOBEPXHOCTh WJIM HUKHSISI YaCTh W HWKHSISI BHEIIHSSI 4aCTh 00pa3yloT yroj ot
100 no 175 rpamycos, B wactHocTH, oT 100 mo 150 rpanycos, Oonee koHkpetrHo, otT 110 mo 135
rpaaycoB. Takoii yroj o0ecrieunBaeT HawIydiiee coueTaHne (GUKCHPYIONINX U HAMPABJISIFOIIHX
CBOHCTB. Yron, oOpa3oBaHHBIM MEXIy BEPXHHUMH KOHTAKTHBIMH TOBEPXHOCTSIMH U
HAKJIOHHBIMU KOHTAKTHBIMU MMOBEPXHOCTSIMH, U YTroJi, 0Opa30BaHHBIA MEXIY HIKHEH BHEIIHEH
YaCcThIO U HAKJIOHHON (DMKCHPYIOIIEH MOBEPXHOCTHIO UM HUKHEH YaCThIO, MOTYT OTJIMYATHCS B
npenenax 20 TpaaycoB W MPEANOUYTHTENbHO JOJUKHBI ObITh OJUHAKOBBIMH. JTO O0eCeunBaeT
OTHOCUTEJIbHO MPOCTO€ HU3rOTOBJEHHE, MPU KOTOPOM OAMH M TOT K€ WM aHAJIOTUYHBIN

UHCTPYMEHT MOKHO HCIIOJIB30BATh IS (Ppe3epoBaHusi 0OOMX 3JIEMEHTOB U3 TTaHENH.

Camasi BHeIIHSIS 4YacThb MEPBOTO (PUKCUPYIOIIETO 3JIEMEHTAa MOKET OBITh pACIOJIOKEeHA Ha
TOPU30HTAJBHOM YPOBHE, KOTOPBIM HM)KE MO CPABHEHUIO C HAIPABJIEHHOW BBEPX KaHABKOM.
Takum 00paszoM, BO BpeMsi IBH)KEHUS MMaHeJell BHU3 BO BpeMsl COSAMHEHMSI caMmasi IIHPOKash WK
camasi BHEIIIHSISI YaCTh MEePBOro (PUKCUPYIOMIETO 3JIEMEHTA BCTPEUYAETCS] OTHOCUTENIBHO MO3]THO,

91O O0JIeryaeT COeqUHEHNE ABYX NaHEeNeH.

[Tanenu cornacHO M300pETEHHIO, HANPUMEP, 1O MEHbLIEH Mepe YaCTHYHO HW3rOTOBJIEHBI M3
OKCHJIa MarHusi WM OCHOBaHbI Ha OKCHJE MarHus. llaHenp B COOTBETCTBHHU C M300peTeHHEM
MOXET COAEPKATh. CEPALEBUHY, UMEKINYK) BEPXHIOK) M HUKHIOK CTOPOHBI, IEKOPATUBHYIO
BEPXHIOKD CTPYKTYPY (MM BEPXHIOK CEKLUHIO), TPUKPEIUICHHYIO MPsIMO MM KOCBEHHO K
YKa3aHHON BEpPXHEH CTOPOHE CEPIALICBUHBI, IIPU 3TOM YyKa3aHHas CEpALEBUHA COJAEP>KHUT. IO
MEHBIIEH Mepe OAUH KOMIIO3UTHBIN CJIOH, COAEPKAIIUMI: N0 MEHbLIEH Mepe OJHY KOMIO3ULIHUIO
HAa OCHOBE OKCHJIa MarHus (MarHe3um) W/Wjin rHIpOKCHIA MarHus, B YaCTHOCTU MarHe3HaJbHbIN
1eMeHT. YacTuipl, B 4aCTHOCTH YaCTHUIbl HA OCHOBE LIEJUTIOJIO3bI W/HIIM CHJIMKOHA, MOTYT OBbITh

AUCTICPTUPOBAHBI B YKA3aHHOM MArHe€3naJibHOM LHEMCHTEC. Heo0bsi3atenbHo OJWH HUJIN HECKOJBKO
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ApMUPYIOIIKUX CJIOEB, TAKUX KaK CJIOU W3 CTEKJIOBOJIOKHA, MOTYT OBbITh BCTPOEHBI B YKA3aHHBIN
KOMIIO3UTHBIN C¢JI0H. KOMIMO3UIIHS CEepIIIEBUHBI MOMKET TaKKe€ COAEP)KaThb XJIOPUI MAarHusi,
MPUBOSIINI K TIOJYYSHHUIO IIeMeHTa Ha ocHOBe okcuxuyopuna maraus (MOC), w/unu cynedar

MarHusi, MPUBOISIINN K MOJYYSHHIO [IEMEHTa HAa OCHOBE OKCUCYJb(aTra maraus (MOS).

brito OoOHapyXeHO, 4YTO TNPUMEHEHHE KOMIIO3MIMM Ha OCHOBE OKCHAAa MAarHus W/ wim
THAPOKCHUIA MarHUs U, B YaCTHOCTH, MAarHe3MaJbHOro LeMeHTa, Bkimouaromero MOS u MOC,
3HAYUTENBbHO VJIYUIIAeT BOCIUIAMEHSIEMOCTh (HErOprYecTb) HEKOPATHBHON MaHEeNu Kak
TakoBOH. Kpome TOro, OTHOCHTENBPHO OrHECTOWKas NaHeJb TAaKXKe HMEET 3HAYUTENIBbHO
YIYUYIIEHHYIO CTa0MJIBHOCTh pPa3MEpPOB MpH  KOJEOAHUsIX TEeMIepaTtypbl MpH OOBIYHOM
UCTIOJIb30BaHMU. L[eMeHT Ha OCHOBE MarHe3WH NpPENCTaBIseT COOOH IEMEHT, OCHOBAHHBIA Ha
MarHes3uu (OKCHAE MarHusi), B KOTOPOM LEMEHT SIBJIIETCS] TPOIYKTOM XUMUYECKOH PEakLuu, B
KOTOpPOH OKCHJ MAarHusl BBICTYIIA€T B KAadeCTBE OIHOIO M3 PEeareHToB. B MarHe3najbHOM
LIEMEHTE MarHe3us BCe elle MOXKET MPUCYTCTBOBATH M/MJIH MOABEPIJIACH XUMHUECKOH PEeaKLny,
IpU KOTOPOH oOpasyercst Apyrasi XHMHYECKasi CBsA3b, Kak Oyaer Ooiee moapoOHO pa3bsiCHEHO
HIwke. Hmke mpencraBieHbl NONOJHHUTEIbHbIE NMPEUMYIIECTBA MAarHe3WaJbHOTO LIEMEHTa IO
CPaBHEHHIO C JPYTUMH THIAMH ILeMeHTa. [lepBoe IOMOJHUTENBHOE MPEUMYLIECTBO
3aKJIFOYAETCS. B TOM, YTO MAarHe3HMaJbHbIH LIEMEHT MOXKHO IPOU3BOIUTh OTHOCHTEIBHO

SHepro3GPeKTUBHBIM U, CJIENOBaTeNbHO, peHTadenbHBIM  crocodoMm. Kpome  Toro,

,
MarHe3HaJbHbIH EMEHT HMEET OTHOCUTEIBHO OOJBIIYIO MPOYHOCTh HA CKATHE U PACTSKEHHE.
Eme ogHMM mpenMyIiecTBOM MarHe3uajbHOTO IIEMEHTA SIBJSIETCS TO, YTO 3TOT LIEMEHT UMEET
€CTECTBEHHOE CPOJCTBO K - OOBIYHO HENOPOTHM - LEJUIIOJO3HBIM MaTepHuajlaM, TaKuM Kak
IpEeBECHBIN MOPOIIOK U3 PACTHUTEIBHBIX BOJOKOH (IpeBeCHas MbUIb) W/WJIM IPEBECHAS CTPYXKKA,
5TO HE TOJBKO VIy4IIaeT CLEIUIEHHE MAarHe3MajbHOrO LEMEHTa, HO TaKKe NPUBOIUT K
CHIDKEHHUIO MacChl U OOJIbIIeH 3BYKOM30JALUH (nemndupoBarnto). OKCHA MarHusl B COYETaHUH
C LEJUTI0JI03011 1, HeoOsA3aTeNbHO, TJIMHOM 00pa3yeT MarHe3naJibHble LIEMEHTHI, IPOITYCKArOI[Ue
BOASIHOM Tap, 3TOT IIEMEHT He MOPTHUTCS (THHET), MOTOMY 4YTO 3TOT LEMEHT 3(P(EKTHBHO
BbITeCHSIET Biary. Kpome TOro, MarHe3WajbHBIN LIEMEHT SIBISIETCS OTHOCHTEIBHO XOPOLINM
U30JIIIUOHHBIM MaTEPHAJIOM, KaK ¢ TOYKH 3PEHUST TEPMHUYECKOH, TaK U C NEKTPUIECKONH TOUKH
3peHHus, YTO JeJaeT TMaHellb OCOOSHHO MOAXONAIIEeH [UIsi HAmOJBHOTO TIOKPBITHS B
PaTUOJIOKALIMOHHBIX CTAHLHMSAX M ONEPALOHHBIX OOJNBHUYHBIX manaT. JlOMOJHUTEIbHBIM
NPEUMYIIECTBOM MarHe3MaJbHOTO LIEMEHTA SIBJSIETCS TO, YTO OH UMEET OTHOCHUTENIbHO HHU3KHIM
ypoBeHb pH Mo CpaBHEHHIO C APYrMMH THUIIAMH LIEMEHTA, YTO B COBOKYITHOCTH OOecreunBaeT

6OJ'II:>LHYI'O AOJITOBCYHOCTb CTCKJIOBOJIOKHA B BUAC AUCICPCHBIX YaCTHULl B LIeMeHTHOfI MaTpule

u/unn (B BHUIE CTEKJIOBOJIOKHA) B KA4e€CTBE apMHUPYIOMIETO CJOs, W, KPOME TOTO, MO3BOJISIET
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HUCIOJIb30BaTh APYru€ BUABI BOJIOKOH AOJITOBCYHBIM o6pa30M. HpI/I 3TOM JOOIIOJHUTECIIbHBIM
NpeuMymeCTBOM I[eKOpaTPIBHOfI NaHEIHN ABJIACTCA TO, UYTO OHA MOAXOOUT KaK IJI1 BHYTPCHHUX,

TaK U JJIs1 HAPY)KHBIX padoT.

Kak yxe ynoMHHanoCh, MarHe3najibHbIA [IEMEHT OCHOBAH Ha OKCHUE MAarHUsl U/WJIH TUIPOKCHIIE
MarHusi. MarHe3uaJbHbIil LEMEHT KaK TAakKOBOM MOJKET HE€ COAEp)KaTh OKCHUIA MarHusi, B
3aBUCHUMOCTH OT JAOMOJHUTENbHBIX PEAr€HTOB, UCIOJb3YEMbIX ISl MOJIYYEHHUS] MarHe3uajbHOIO
LeMeHTa. B JaHHOM ciyvae, HalpuMep, BIOJIHE BO3MOYKHO, UTO MarHe3usl B Ka4eCTBE pearcHTa
MpPEeBpaIaeTCs B TUAPOKCHUI MAarHus B MPOLIECCE MPOU3BOACTBA MArHE3MAJbHOIO LIEMEHTA.
CrnenoBaTepbHO, MAarHE3UAJbHBIN [IEMEHT KaK TaKOBOW MOXET COAEP:KaTh TMAPOKCHII MarHusl.
OOBIYHO MarHe3WaJbHBIN [IEMEHT COJEPKUT BOIY, B YACTHOCTH THAPATHPOBAHHYIO Boay. Bonma
OOBIYHO HCTIOJIB3YETCSI B KAYECTBE CBSI3YIOMIETO JJISi CO3MaHUS NMPOYHOW U CBS3HOW IIEMEHTHOMU

MaTPHULBL

Komnosunust Ha OCHOBE MarHe3uW, B YaCTHOCTU MAarHe3WajbHBIM LIEMEHT, MOXET COMAep:KaTb
xnopun maraus (MgCly). Kakx mpasmno, mpu cmemmBanuu Maraesnmn (MgO) ¢ xmopugom
MarHusi B BOZHOM pPacTBOpe oOpasyeTcs MarHe3WalbHbIH LEMEHT, COIep Kalluil OKCHXJIOPUA
marausi (MOC). Ceszyromumu ¢aszamu sisitores Mg(OH),, SMg(OH), MgCl,.8H,0 (popma
5), 3Mg(OH), MgCL.8H,O0 (dopma 3), m Mg (OH)CICO;3H,0. dopma 5 sBisercs
NPEANOYTUTENBHON (a30i, Tak Kak 3Ta (a3a UMeeT MPEBOCXOIHbIE MeEXaHn4Yeckue cBoiicTra. 1o
CPAaBHEHHUIO C APYTUMH THUIIAMH LEMEHTa, TaKuMH Kak mnopriaanauement, MOC obnanmaer
npeBocxonubiMu cBoiicTBamu. MOC He TpeOyeT MOKpPOro OTBEp:KAEHUs, 00JalaeT BBICOKOM
OTHECTOMKOCTBI), HU3KON TEMJIONPOBOIHOCTBIO, XOPOILIEH CTOMKOCTBIO K UCTUpAaHUIO. LleMeHT
MOC MoOXeT HCTONB30BaThCS € Pa3IMYHBIMHU 3aMOJHUTEISIMH (100aBKaMU) W BOJIOKHAMH C
xopourei aaresneld. OH TakKe MOXET IMOJIy4aThb pa3jiMdHble BUIBI 0OOpaOOTKH MOBEPXHOCTH.
MOC pa3BuBaeT BBICOKYIO MPOYHOCTb Ha C:kaTue B TeueHHe 48 vacos (Hampumep, 8000-10000
(yHTOB Ha KBaJpaTHBIN Ar0¥M). [IpUpOCT MPOYHOCTH HA CXKATHE MPOUCXOIUT HA paHHEH CTaIuu
OTBEPKIACHMS - 48-4acoBasi MPOYHOCTH OyAET COCTaBIATh He MeHee 80% OT mpenena MPOYHOCTH.
IIpounocte Ha cxxkatne MOC mpeanodTuTeNbHO HaXoAguTcs B mpenenax ot 40 mo 100 H/mm2.
IIpenen mpounoctu mpu u3rude npeanoututensbHo cocrasisier 10-17 H/mm2. TloBepxHOCTHAS
tBeprnoctb MOC mnpeamourutensHo coctaBimsier S50-250 H/mm2. Moayne  ynpyroctu
MPEANOYTUTENIBHO COCTaBsseT 1-3 10" H/vm?, IIpounocte mpu m3rude MOC OTHOCHTENBHO
HHU3Kas, HO €€ MOXKHO 3HAQUUTENbHO VJYUIINTb MyTeM AO00aBJIEHUS BOJIOKOH, B YaCTHOCTH
BOJIOKOH Ha OcHOBe wLeunono3bl. MOC coBMeCTHMM C IIMPOKHUM CHEKTPOM ILIACTHKOBBIX

BOJIOKOH, MUHEPAJIbHBIX BOJIOKOH (TaKI/IX Kak 0a3abTOBLIE BO.]'IOKHa) " OPraHu4€CKUX BOJIOKOH,
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TAaKUX Kak Oaracca, npeBecHble BOJIOKHAa H neHbka. MOC, ucrnonb3yeMblil B MaHENNU COTJIACHO
n300pEeTEHNI0, MOXKET OBITh OOOTaIeH OJHUM HJIH HECKOJIBKHUMH U3 3TUX THUIOB BOJOKOH. MOC
HE JaeT yCaaK{, YCTOHYMB K MCTHUPAHUIO M JOMYCTHMOMY HM3HOCY, yAapaMm, BMSTHHAM H
napanuHaM. MOC yCTOWYHMB K LHMKJIAM HAarpeBaHuss W 3aMOPAKUBAHUSA-OTTAUBAHUS U HE
TpeOyeT BOBJIEUEHHUs] BO3AyXa sl MOBBILEHUs noiroBedHocTH. Kpome toro, MOC obnanaer
OTJIMYHON TEIUIONPOBOAHOCTHIO, HU3KOHW 3JIEKTPONPOBOAHOCTBIO M OTJIMYHBIM CLETUIEHHEM C
pa3nmu4yHBIMU  cyOcTparaMu ©  Ao0aBKaMH, a TaKkKe HMEeT MpHeMJIeMble CBONHCTBA
orHectoiikoctu. MOC MeHee mNpeAnoyTUTENIEH, €CIM IaHeNb IOJBEpPraercss BO3JEHCTBUIO
OTHOCHTEJIbHO HKCTPEMANIbHBIX IOTOAHBIX VCIOBUH (Temreparypa U BIIAXXHOCTb), KOTOpbIE
BJIIUSIIOT KaK Ha CBOMCTBA CXBATBHIBAHUS, TaK U Ha oOpasoBaHue (as3wl okcuxyopuna maraus. Co
BpeMEHEM aTMOC(EpPHBIN YITIEKUCHbIH ra3 OymeT pearupoBaTh C OKCHUXJIOPHUAOM MAarHus ¢
obpasoBanueM moBepxHocTHOrO cioss Mgy (OH)CICO3.3H,O. Dtor cioit  ciykut st
3aMeJUICHUs TIPOLIECCa BhIIETaYNBAHIA. B KOHEYHOM MTOre MOTOJNHUTENbHOE BBILIEIAYHBAHNE
NpUBOAUT K oOpasoBanuto ruapomarHesura 4MgO.3CO;. 4H,O, koTopblil — sBIsSETCS

HEpPACTBOPUMBIM U MO3BOJIAET LEMEHTY COXPAHATh CTPYKTYPHYHO LIETIOCTHOCTb.

Komrmo3nnust Ha OCHOBE MarHusi ¥, B YaCTHOCTH, MarHe3HaJIbHbII LIEMEHT MOTYT ObITb OCHOBaHbI
Ha cCyhbdare MarHus, B YaCTHOCTH Ha TrenTaruapare cyibpaTHOrO MHHEpaja >SICOMHUTA
(MgSO4-7H,0). Dta mocnenHsst COMb TaKKe€ M3BECTHA Kak COJib JrcoMa. B BomHOM pactBope
MgO pearupyer ¢ MgSQOy4, 9T0 MPUBOIUT K 0OPa30BAHUIO OKCHCYIb(ATHO-MArHIEBOTO [IEMEHTA
(MOS), oOmagaromero oueHb XOPOIIMMH BsDKYLIIUMH cBoicTBamMu. B MOS nanbGonee uacro
BCTpevarowieiics xumudeckoil ¢asoit ssisercs SMg(OH),. MgS0,.8H,O0. Xors MOS He Tak
npoueH, kak MOC, MOS nyuiine noaxoAauT Ajisl OTHECTOMKUX MpUMeHeHMH, nockoiabky MOS
HAUMHAET pasJjlaraThCsi MPU TeMIepaTypax, Oojee 4eM B Ba pa3a NMPEBbIMIAOIINX TEMIIEPATYPY
MOC, uro obecneunBaer OoJyiee UIMTENBHYIO 3alUTy OT OrHs. Kpome Toro, mponmykThl UX
Pa3JIOKEHUS TIPU TOBBILIEHHBIX TEMIIEPATYpPax MEHee BPEeOHBI (IMOKCH CEpBI), UeM MPOIYKTHI
oKcuxJiopuaa (CoJisiHasi KUCJIOTa), U, KPOME TOro, MeHee arpeccuBHbl. Kpome Toro, morojHsle
yCIOBHS (BJIAXKHOCTh, TEMIIEPATYPa M BETEP) BO BPEMsl HAHECEHHUS HE Tak KpUTH4HBI 1ist MOS,
kak it MOC. Mexanunueckast mpoyHocTh eMenTa MOC 3aBUCHT IJTaBHBIM 00pa3oM OT TUIA U
OTHOCHTEJIbHOTO COJAEp’KaHUsl KpHCTaIMdeckux (a3 B meMeHTe. bbuio 0OHapykeHO, 4TO
YeTbIpe OCHOBHBIE COJIM MArHHsl, KOTOPbIE MOTYT BHOCHTbH BKJIQJI B MEXaHUYECKYIO MPOYHOCTH
nementa MOS, cymectBytor B TpoiHONl cucreMe MgO-MgSO4—H,O npu pasnuusbix
temneparypax ot 30 mo 120 rpagyco Lemscus SMg(OH), - MgSO,; 3H,O (dasza 513), 3
Mg(OH),-MgSO,;-8H,O0  (dasa  318), Mg(OH),-2MgSO43H, 0  (dasza 123), wu
Mg(OH),-MgSO,-5H,O (daza 115). O6sraro dazy 513 u ¢a3y 318 MoxHO OBUIO MONTYyUUTH
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TOJIBKO TIyTEM OTBEPKACHMsI LIEMEHTAa B YCJIOBMSIX HACBHIIEHHOTO Mapa, KOrAa MOJSIpHOE
cootHomenne MgO u MgSO, 6buto 3adukcuposano (npubausuTenbHo) Ha ypoBHE S5:1. Bbuto
obHapyxkeHo, 4To (aza 318 BHOCHT 3HAYUTENIbHBIM BKJIAJ B MEXaHUYECKYIO MPOYHOCTb H
cradmibHAa TIPU KOMHATHOH TeMIepaType, U TIO3TOMY IPEANOYTUTENIbHO, YTOOBI OHa
npucytcTBoBasa B npumensieMoM MOS. Dto Taxke oTHocuTcs K dasze 513. Ykazannas ¢asza 513
OOBIMHO WMeeT (MHKpPO)CTPYKTYPY, BKJIOUAIOIIVIO MIOJIbYATYI0 CTPYKTYypPy. OTO MOXKHO
npoBepuTh ¢ momorisio SEM ananusa. Mrier okcucynbdara maraus (SMg(OH),-MgSO4-3H,0)
MOTYT OBITh MPAKTUYECKH OAHOPOIHBIMU U OOBIYHO UMEIOT AnuHy 10-15 Mxm u muamerp 0,4-1,0
MkM. Korna peus uaer 06 Urosb4atoil CTpyKType, MOKET TaKkKe MOAPa3yMeBaThCs Yelnyivaras
CTPYKTypa W/MIM HUTEBHIHAs CTPyKTypa. Ha mpakThke He NPEACTaBISIETCS BO3MOXKHBIM
nonyuutb MOS, copepskammii 6onee 50 % ¢aser 513 mam 318, HO myTeM peryJIupoBaHHs
COCTaBa KPHCTAUIMUECKOW (asbl MOXKHO TOBBICHTH MeEXaHHYeCKyr mpodHoct MOS.
[IpennoururenbHO  MarHe3WajdbHBIM  LEMEHT COAEPKUT 1O  MeHbieln mepe  10%,
NPEANOYTUTENBHO 1O MeHbInel Mepe 20% u Oosiee mpennouTuTeNbHO 1o MeHbineil mepe 30%
5Mg(OH);*MgS043H,0 (513 ¢asza). DTOT nNpennouTHUTENbHBIN BapHUaHT OCYINECTBJICHUS
obecrieunBaeT MOJy4YEHNE MAarHe3UaJIbHOTO LIEMEHTA, HMEIOLIETr0 JOCTATOUHYI0 MEXaHUYECKYIO

MPOYHOCTL JIA UCTIOJIb30BAHWA B CEPALUCBUHHOM CJIOC ITAHCIIN IJIA T10J1a.

Kpucrammyeckyro  ¢asy MOS wmoxkno perynupoBars mnyreM woaupuxkaumu MOS ¢
UCTIOJIb30BAHUEM OPTaHUYECKON KHCJIOTBI, MPEANIOYTUTENIbHO JIMMOHHOW KHUCIOTBI, W/WJIH
docdopuoit kucnotel, w/umu docharos. B xoxe 3Toit Moaudukanuu MOTYT OBITH MOJTYYEHBI
HoBbIe (pa3el MOS, koTopeie MoryT ObITh BhIpaxeHbl kak SMg (OH) 2. MgS0,.5H,0 (¢aza 515)
u Mg(OH),*MgSO4+7H,0 (daza 517). ®@a3a 515 moxer ObITh MOJyUYe€HA MyTeM MOAU(PUKALIUN
MOS ¢ wucnonbp3oBaHHEM JHUMOHHOW KHCHIOTHL Da3a 517 moker ObITH MONy4YeHA NyTEM
momudukanmun MOS ¢ wucnons3oBanneM ¢ocdopHoit kuciaorel w/mnu  docdaror (Hz;POs,
KH,PO4, K3PO4 u K;HPO,). O1r dasza 515 u dasa 517 moryr ObITh OnpeaeneHbl XUMHYECKIM
3JIEMEHTHBIM aHaMu30M, npu 3ToM SEM aHanmu3 AOKa3bIBAaeT, YTO MHUKPOCTPYKTypa Kak (hasbl
515, Tax u ¢as3pr 517 npencrasusier coO0H UroJbYaATHI KPUCTAIUI, HEPACTBOPUMEBII B Boze. B
YaCTHOCTH, MPOYHOCTh Ha C)KaTHe M BOJOCTOMKOCTE MOS MOXKHO yAy4IIUTh NOOaBJIEHHEM
JUMOHHOH KUCIOTHL CienoBaTeNbHO, MPEeanodTuTebHo, 4To0sl MOS, eciiu ero mpuMeHsIoT B
NaHean corjacHo usobpereHuro, coxepxkan SMg (OH) 2-MgSO4-5SH,O (dasa 515) w/wnmm
Mg(OH),*MgS04*7H,0 (daza 517). Kak ykazano Bbime, nodasneHue GochopHON KUCIOTHI U
¢dochaToB MOXKET YBENMYUTH BpPEMsl CXBATBIBAHHS W YJIYYLIUTh MPOYHOCTh HA CXKaTHE H
BogocToiikocTh MOS meMeHTa 3a cueT M3MeHeHHs mpouecca rupparaunun MgO u ¢azoBoro

cocraBa. B stom cinydae ¢ocdopHas kuciora wian ¢pocdarbl HOHUBHPYIOTCS B PacTBOpE C
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obpasosanmem H,PO;, HPO,”, w/unmu PO,”, rhoe 5T aHHOHBI anCOPOHPYIOTCH Ha

,
[Mg(OH)(H,0)"]", wunrubupys obpasosanue Mg(OH), u eme OGonblie CIOCOOCTBYET
oOpazoBaHuio HOBOW (a3pl cyOcynbpaTa Maraus, YTO MPUBOIUT K KOMIIAKTHOH CTPYKTYpE,
BBICOKON MeXaHH4eCKOW MPOYHOCTU U Xopouiei BopocTtoiikoctu MOS nemenTa. YiydineHue,
BbI3bIBaeMoOe no0aBieHneM ¢ochoproit xucnorel mwiu ¢ocharos B nement MOS, crnemyer
nopsinky H;PO, = KH,PO+ >> K,HPOs>> K;POs,. MOS obGnagaer nyvmed oObeMHOMU
CTaOUIPHOCTBIO, MEHBIIEH YCaaKOH, JYYIIMMH CBSI3bIBAIOIIMME CBOWCTBAMU W MEHbBINEH
KOPPO3HOHHOHN aKTHBHOCTBIO MPH 3HAYUTEIBHO O0Jiee ITUPOKOM JHAITA30HE MTOTOIHBIX YCIOBHA,
yeMm MOC, u mnostomy MmoxeT ObiTh mpeamnouturesnbhee MOS. ITnotHocte MOS 00bMHO

3
kosebnercst oT 350 mo 650 kr/m’. [Ipenen npoyHOCTH NpU U3rude MPEATIOYTUTENBHO COCTABIISET

1-7 H/mm>.

KoMrmo3unmst MarHueBoro HeMeHTa MPEANOYTUTENbHO COAEPIKUT OAHY WIIM HECKOJIBKO T00aBOK
HAa OCHOBE CHJIMKOHAa. MOJKHO HCIIOJIb30BaTh Pa3jM4YHble JOOABKM Ha OCHOBE CHIIMKOHA,
BKJIFOYAs, HO HE OrPaHWYMBAsACh HMH, CHJIMKOHOBBIE Macja, CHJIMKOHBI HEHTPaJbHOrO
OTBEP)KIOCHMS, CUJIAHOJIBI, CUJIAHOJIbHBIC JKHJIKOCTH, CHJIMKOHOBBIE (MHUKpO)chepsl wuim
CHJINKOHOBBIE YACTHIIBI, & TaKXXE€ MX CMECH W NMpou3BoAHble. CHIMKOHOBBIE Macia BKIHOYAIOT
YKUJIKUE TTOJIMMEPHU3OBAHHbIE CHIIOKCAHBI C OPraHUYeCKUMH OOKOBBIMHU LIETISIMH, BKJIFOYAsl, HO He
OTPaHUYMBASICh UMM, TOJH(METHII)CUIOKCAH M ero npousBoaHble. CHIMKOHBI HEHTPaTbHOTO
OTBEP)KIOCHHS BKJIIOYAIOT CUJIMKOHBL, KOTOPBIE BBIOEJSIOT CHHPT WM APYrHe JIeTydue
oprannueckue coemunenus: (JIOC) npu otsepskneHun. Jlpyrue mobGaBKu Ha OCHOBE CHIJIMKOHA
W/WJIM CUJIOKCAaHBI (HAMPUMEpP, CHJIOKCAHOBBIC TOJUMEPBI) TAK:Ke MOTYT OBITh HCIOJb30BAHBI,
BKJIFOYAsi, TIOMHMO TIPOYEro, CHJIOKCAHBI C THUAPOKCWIBHBIMU (HJIM THIPOKCHU) KOHIIEBBIMU
IPyNIaMu /WM CHJIOKCaHbl C APYTUMH PEAKLHOHHOCTIOCOOHBIMH TPYINAMH, aKpUJIOBBIC
CHJIOKCAHBI, YPETAHCHJIOKCAHBI, 3TIOKCHAHbIE CHJIOKCAHBI U MX CMECH U MNpousBoaHble. Kak
noapoOHO OMHMCAHO HWXKE, TAKKE€ MOXKHO HCIIONIb30BaTh OJWH MJIH HECKOJIbKO CLIMBAIOIINX
areHToB (HampuMep, CLIMBAIOIIME AareHTbl Ha OCHOBE CHJIMKOHA). Bs3kOCTh OXHOW WM
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HampuMep, CHIIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
MoxkeT cocTtaBisaTe okoso 100 cCt (mpum 25 °C), 49ro Ha3bpIBaeTCs HU3KOBSA3KHM. B
ANbTEPHATUBHBIX BAapPHAHTAX OCYIIECTBICHHS BA3KOCTb OJHOW HIJIM HECKOJIBKHX NOOABOK Ha
OCHOBE CHJIMKOHA (HampuMep, CHIMKOHOBOTO MAaclla, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CHJIAHOJIBHOH JKUIKOCTH, CHJIOKCAHOBBIX MOJIMMEPOB H T. [I.) cocTamisieT oT okojo 20 cCt (25
°C) no oxosio 2000 cCt (25 °C). B apyrux BapuaHTax OCYIIECTBJICHHS BSI3KOCTb OJHOUW WJIH

HECKOJBKHX I[O6aBOK Ha OCHOBC CHJIIMKOHAa (Haan/IMep, CHJIMKOHOBOI'O Macja, CHJIIMKOHAa
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HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocraisier oT okoino 100 cCr (25 °C) mo okomo 1250 cCt (25 °C). B nmpyrux BapuaHTax
OCYILIECTBJIEHHs BSI3KOCTb OJHOW HIJIM HECKOJIbKMX HOOAaBOK Ha OCHOBE CHJIMKOHA (Hampumep,
CIUINKOHOBOTO Macja, CHJIMKOHA HEHUTPaJbHOTO OTBEP)KACHUS, CHJIAHOJIBHON >KUAKOCTH,
CUJIOKCAHOBBIX MOJIMMEPOB U T. 1.) cocTarisieT oT okoyio 250 c¢Ct (25 °C) no 1000 ¢Cr (25 °C).
B npyrux BapuaHTax OCYLIECTBIIEHHS BSI3KOCTb OJHOW WIJIM HECKOJIbBKUX NOOABOK Ha OCHOBE
CIUIMKOHA (Hampumep, CHJIMKOHOBOTO Macjia, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CHJIAHOJIBHOH JKUKOCTH, CHJIOKCAHOBBIX MOJMMEPOB H T. A.) cocTanisieT oT okojo 400 cCr (25
°C) mo 800 cCt (25 °C). U B KOHKPETHBIX BapHAHTaX OCYIIECTBJICHUS BS3KOCTb OAHOW WIIH
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HAmpuMep, CHJIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasJsier ot okoJio 800 c¢Ct (25 °C) no okono 1250 cCt (25 °C). Taxke MOKHO UCHOIB30BATh
OJIHY MJIM HECKOJbKO JM00AaBOK HAa OCHOBE CHJIMKOHA, UMEIOINMX OoJjiee BBICOKYIO W/HIK Ooiee
HU3KYIO BSI3KOCTh. Hampumep, B ZONOJHHUTEIBHBIX BAPHAHTAX OCYIIECTBJICHUS BS3KOCTh OJHOM
WA HECKOJBKUX N00ABOK HAa OCHOBE CHJIMKOHA (HAmpUMep, CHIIMKOHOBOTO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasiisieT oT 0koJio 20 ¢Cr (25 °C) go okosio 200000 (25 °C) cCr, ot okoso 1000 cCrt (25 °C)
1o okoso 100000 cCrt (25 °C) unm ot okosio 80000 cCrt (25 °C) mo oxoso 150000 c¢Ct (25 °C).
B npyrux BapuaHTax OCYLIECTBIIEHHS BSI3KOCTb OJHOW WIJIM HECKOJIbBKUX NOOABOK Ha OCHOBE
CIUIMKOHA (Hampumep, CHJIMKOHOBOTO Macjia, CHJIMKOHA HEHTPAJbHOTO OTBEPKIEHHS,
CUJTAHOJIbHOM JKUIKOCTH, CHJIOKCAHOBBIX TOJHUMEPOB M T. 1.) coctarysieT oT okojio 1000 cCr
(25°C) mo okomo 20000 cCr (25° C), ot okosno 1000 cCt (25 °C) mo oxoso 10000 cCr (25 °C),
ot okojio 1000 cCt (25 °C) nmo okoso 2000 ¢Cr (25 °C) mnu ot okono 10000 cCt (25 °C) no
okosio 20000 cCt (25 °C). B eme npyrux BapuaHTaxX OCYLIECTBJICHHS BS3KOCTh OJHOUW WU
HECKOJIbKMX N00ABOK Ha OCHOBE CHJIMKOHA (HAmpuMep, CHJIMKOHOBOIO Macia, CHIIMKOHA
HEUTPAIIbHOTO OTBEPKIEHUs], CHJIAHOJBHON JKMAKOCTH, CHJIOKCAHOBBIX TMOJUMEPOB U T. I.)
cocrasisier ot okoJyio 1000 cCt (25 °C) mo okomno 80000 (25 °C) c¢Cr, ot okxoso 50000 cCr (25
°C) mo oxosio 100000 cCt (25 °C) mnu ot oxoso 80000 cCrt (25 °C) no oxono 200000 cCr (25
°C). 1 B emie MOTOJHUTENBHBIX BAPHAHTAX OCYIIECTBICHUS BSI3KOCTh OAHON WJIM HECKOJBKUX
n00aBOK Ha OCHOBE CHJIMKOHA (HampuMmep, CHIIMKOHOBOTO Macia, CHJIMKOHA HEHTpPaJbHOTO
OTBEP)KICHMS, CHJIAHOJBHON JKHUAKOCTH, CHUJIOKCAHOBBIX MOJUMEPOB M T. 1) COCTaBJSIET OT
okoso 20 c¢Cr (25 °C) mo okono 100 cCr (25 °C). Jlpyrue BSA3KOCTH TaKKe€ MOTYT OBITh
HCTIOJIB30BAHBI T10 YKEJAHHIO.

B npeamodtuTenbHOM BapuUaHTE OCYIIECTBJICHHMS MAarHuUeBas LEMEHTHAas KOMIIO3ULUS, B

HaCTHOCTH HEMEHTHAsd KOMIIO3ULMSA Ha OCHOBE OKCHUXJIOpUAAa MarHusda, COACPKHUT OJHUH THIL
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no0aBKM HAa OCHOBE CHJIMKOHA. B Ipyrux BapMaHTax OCYIIECTBIICHHUS UCIONB3YETCs] CMECh JIBYX
win Oonee TUMOB N0OABOK Ha OCHOBE CHWJIMKOHA. Hampumep, B HEKOTOPBIX BapHaHTax
OCYILECTBJIEHUS] LIEMEHTHAs KOMIIO3ULIMA Ha OCHOBE OKCHUXJIOPMJA MarHusi MOKET BKJIIOYATh
CMECh OJTHOTO WJIM HECKOJIBKUX CUJIMKOHOBBIX Macesl U CUJIMKOHOB HEHTPaJbHOIO OTBEPKIACHMUSL.
KOHKPETHBIX BapHUaHTaX OCYILECTBJIEHUS OTHOLIEHHWE CUJIMKOHOBOIO Macjia K CHJIMKOHY
HENUTPAIbHOIO OTBEPKIAECHUS MOKET COCTABIIAITh OT OKOJIO 1:5 1o okouso 5:1 no macce. B apyrux
BApHAHTAax OCYLIECTBJEHMUs] OTHOLIEHHE CHJIMKOHOBOTO Maclla K CHJIMKOHY HeNTpajbHOro
OTBEPKIECHHsI MOXKET COCTaBJIATh OT Ok0JIO 1:4 mo okono 4:1 mo macce. B apyrux BapuaHrax
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOIO Macjia K CHJIMKOHY HEWTPaJbHOIO OTBEPXKIEHUS
MOXET COCTaBJIATbH OT OkoJO 1:3 nmo oxomo 3:1 mo macce. B eme papyrux BapuaHTax
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOTO Macja K CHUJIMKOHY HEMTpalbHOrO OTBEP:KIEHUs
MOXET COCTaBJISAITh OT OKOJIO 1:2 1o okoyo 2:1 mo macce. B MOMOJHUTENBHBIX BapHAaHTAX
OCYILECTBJIEHUS] OTHOIIEHHE CUJIMKOHOBOIO Macjia K CHJIMKOHY HEWTPaJbHOIO OTBEPXKIEHUS

MOYKET COCTaBJISATh 0KOJI0 1:1 mo macce.

MosxHo NpeaACTaBUTb, YTO B MArHE3UAJIbHOM HEMEHTC HUCIOJIB3YETCA OAWH WM HECKOJIBKO
CIIUBAOIIIUX AIr'€HTOB. B HEKOTOPBIX BapHUAHTAX OCYLICCTBJICHHA CIOUBAOIHUE Ar€HTbHI
MPEICTABISIFOT COOOH CIIMBAIOIIME areHThl Ha OCHOBE CIJIMKOHA. [IpuMephl CIIMBAFOIIMX
Ar¢HTOB BKJIFOYAIOT, HO HE OTpaHUYUBAROTCA HUMHU, MCTUJIPUMETOKCUCHUIIAH,
MCTUJIITPUSITOKCUCHUIIAH, MeTI/IJ'ITpI/IC(MeTI/IJ'IBTI/IJ'IKeTOKCI/IMI/IHO)CI/I.]'IaH n nux cMeCcu n
MPOU3BOAHDBIC. Taxke MOTyT 6bITb HCIIOJIB30BAHbl APYIrU€ CIINBAKOMINE arc¢HTbI (BKJ'II-OLIaSI
APYrue CHIMBANOIIUE ar€cHThbl Ha OCHOBE CI/I.]'II/IKOHa). B HEKOTOPBIX BapHAaHTAaX OCYHICCTBJICHUA
LHEMCHTHAsA KOMIIO3ULMA Ha OCHOBE OKCUXJIOpHUAA MarHuvs COACPKUT OAHY HJIM HECKOJIbKO
n00aBOK Ha OCHOBE CHJIMKOHA (HAIIPUMEp, OJUH WJIH HECKOJIbKO CHJIAHOJIOB M/HMJTH CUIIAHOJIbHBIX
)KI/II[KOCTGI\/'I) 1 OAWH UJIN HECKOJIBKO CIINBAKOIINUX ATr€HTOB. OTtHoleHne OI[HOI\/'I WNJIN HECKOJIBKUX
no0aBOK Ha OCHOBE CHJIMKOHA (HAmpUMep, CUJIAHOJIOB W/WIM CUJIAHOJBHBIX JKUIKOCTEH) K
CLIMBAIOLEMY areHTy MOXKET COCTaBJIATh OT 0koJio 1:20 no oxono 20:1 mo macce, ot okoso 1:10

1o okoJio 10:1 mo macce, mim ot okoJio 1:1 mo oxomo 10:1 mo macce.

IleMeHTHBIE KOMITO3UIIMHA HA OCHOBE MarHus (OKCUXJIOPUAA), COAEPIKALINE OIHY MIIH HECKOJIBKO
n00aBOK Ha OCHOBE CHJIMKOHA, MOTYT MPOSIBJISTH MOHWKEHHYIO YyBCTBHUTEIBHOCTh K BOJE IO
CPAaBHEHHWIO C TPAIULMOHHBIMH KOMIO3HMLUSMH LIEMEHTAa Ha OCHOBE MarHus (OKCHUXJIOPHIA).
Kpome TOro, B HEKOTOpPBbIX BapHaHTaX OCYLIECTBJIEHMs LIEMEHTHble KOMIO3ULMU HAa OCHOBE
MarHusl (OKCHXJIOPUZA), BKJIIOYAIOIIHWE OAHY WJIM HECKOJBKO NOOABOK HAa OCHOBE CUJIMKOHA,

MOTYT TMpPOSBIATE HEOOJBINYID UYYBCTBHTEIBHOCTH K BOJIE WM HE MPOSBIATH €€ BOooOIIe.
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IleMeHTHBIE KOMITO3UIIMY HA OCHOBE MarHus (OKCUXJIOPUA), COAEPIKAIINE OJHY WIIN HECKOJIBKO
n00aBOK Ha OCHOBE CHJIMKOHA, MOTYT JOMOJIHUTEIBHO MPOSIBIATE THAPO(POOHBIE U BOIOCTOMKHE
CBOMCTBA.
Kpome TOro, 1IeMEeHTHbIE KOMITO3ULIMH Ha OCHOBE MarHusi (OKCHUXJIOpHIA), COAEpIKAIINe OHY
WIA HECKOJBbKO M00aBOK HAa OCHOBE CHJIMKOHA, MOTYT JE€MOHCTPHPOBATH YIIYULICHHbIE
XapaKTEePUCTHKH OTBEpKACHUsA. Hampumep, IeMEHTHbIE KOMIIO3WLMM Ha OCHOBE MAarHus
(okcHuxXJIOpuAa) OTBEPIKOAIOTCA C OOpa30BaHMEM pA3JIMYHBIX MPOAYKTOB PEAKIHMH, BKJIIOYAS
kpucraunaeckue cTpykrypol 3Mg(OH), MgCl,.8H,0 (daza 3) u SMg(OH), MgCl,.8H,0 (daza
5). B HEKOTOPBIX CUTYalMsIX MPEANOYTUTENbHBI 0OJiee BBICOKHE MPOLEHTHl KPUCTAIUINYECKON
cTpyktypel SMg(OH), MgCl,.8H,0 (da3a 5). B Takux curyamnusx noOaBjieHUE OIHOW WU
HECKOJIbKUX J00aBOK HAa OCHOBE CHJIMKOHAa K IIEMEHTHbIM KOMIIO3UIMSM Ha OCHOBE
OKCHXJIOPHIA MarHusi MOXKET CTaOMIIM3UPOBATh MPOLIECC OTBEP)KACHUS, YTO MOXKET MOBBICHTH
NPOLIEHTHBIN BBIXOJ KpucTaummdeckux cTpykryp SMg(OH), MgCl,.8H,O (daza 5). Hanpumep,
B HEKOTOPBIX BAapHAHTaX OCYLIECTBIIEHHUsS] KOMIO3WLIUN OKCHUXJIOPHAA MAarHusi, BKIFOYAOLINE
OIIHY WJIM HECKOJbKO N00OABOK HAa OCHOBE CHMJIMKOHA, MOTYT OTBEPIKIAThCs C OOpa3OBaHHEM
bonee uem 80% kpucramumdeckux crpykryp SMg(OH), MgCl,.8H,0O (daza 5). B nmpyrux
BAPMAHTAX OCYIIECTBICHUS KOMIIO3MIMHM OKCHXJIOPUIA MAarHHs, BKIFOYAOLIHE

OZHY WU

HECKOJIbKO 00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEpPXKIAThCs ¢ OOpasoBaHHEM
85% xpucrammmueckux cTpykryp SMg(OH), MgCl,.8H,0 (daza 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctammueckux cTpykryp SMg(OH), MgCL,.8H,O (daza 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctajmueckux cTpykryp SMg(OH), MgCl,.8H,0 (dasa 5). B eme npyrux
OCYILIECTBIICHUS] KOMITO3HIIMKA OKCHXJIOPUZA MArHus, BKJIFOYAIOIHME OJHY WK
no00aBOK Ha OCHOBE CHJIMKOHA, MOTYT OTBEPIKIATbCs C OOpa3oBaHHeM OoJiee
Kpuctammueckux cTpykryp SMg(OH), MgCL,.8H,O (daza 5). B eme npyrux
OCYILIECTBIIEHUS] KOMITO3HIIMKA OKCHXJIOPUZA MAarHus, BKJIIOYAIOIIUE OJHY WK
n00aBOK Ha OCHOBE CHJIMKOHA,

kpuctamnaeckux crpykryp SMg(OH), MgCI,.8H,0 (daza 5).

MOTYT OTBEPXKAATbCA C OOpa3sOBaHMEM OKOJIO

Oosee uem
BapHaHTaX
HECKOJIBKO
yem 90%
BapHaHTax
HECKOJIBKO
yeM 95%
BapHaHTax
HECKOJIBKO
yeM 98%
BapHaHTax
HECKOJIBKO

100%

Kpome TOro, 11eMeHTHbIE KOMITO3UIIMH Ha OCHOBE MarHusi (OKCHXJIOpUZIA), COAEpIKaIlue OIHY
WIA HECKOJIbKO J00aBOK HAa OCHOBE CHIIMKOHA, TAaK)K€ MOTYT IMPOSBISATH TOBBILIECHHbIE

XaAPAKTEPUCTUKU NPOYHOCTH U CHCILICHUA. Ecmu JKEeJIaTeJIbHO, HEMEHTHBIC KOMIIO3HMLMK Ha
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OCHOBE Marauisi (OKCUXJIOpU/A), BKIIIOYAOINE OAHY WK Oojiee M10OABOK Ha OCHOBE CHUJIMKOHA,
TAKXKE€ MOryT 6bITb HUCIOJIB30BAHbI  JId MPOU3BOACTBA LEMEHTAa Ha OCHOBEC MarHusda
(OKCI/IXJ'IOpI/II[a) 501050 6eTOHHbIX KOHCTPYKHHﬁ, KOTOPBIC ABJIAIOTCA OTHOCUTCIIBHO TOHKHUMMU.
Hampumep, 1ieMeHTHbIE KOMIIO3HIIMH Ha OCHOBE MarHusi (OKCHUXJIOpHIA), COAEPIKAIIHE OHY UJTH
HECKOJIbKO 700aBOK HAa OCHOBE CHJIMKOHA, MOTYT OBITh HCIIOJB30BaHbI JUIsi W3TOTOBIICHHUS
LOEMCHTHBIX WU 6eTOHHbIX KOHCTPYKL[I/Iﬁ UM CJIOEB, HUMCHOLIHUX TOJIIIHWHY MECHEC 8 MM,

NpEeATIOUYTUTCIIBHO MCHEC 6 MM.

JUisl OCYIIECTBIICHUS] COSAMHEHUSI MEXKIY COSAMHHUTEIBHON YacThO MOXKET OBITh JKeNaTeIbHON
u/wm gaxxe HeoOXOOUMON BpeMeHHasi nedopMalysi COeNMHUTENbHON YacTu(eii), B pe3ysprare
Yero BBITOJHO CMEIINBATh OKCUJ MAarHusl, W/WIA THUAPOKCHI MarHus, W/HWIM XJOPUA MarHus,
u/wnu cynb(]art MarHus ¢ OJHON MIIM HECKOJBKUMH T0OaBKaMH HA OCHOBE CUJIMKOHA, TIOCKOJIBKY
5TO MPHUBOANT K MOBBIICHUIO CTETIEHN THOKOCTH W/HITH 3J1aCTUYHOCTH. Harnpumep, B HEKOTOPBIX
BAPMAHTAX OCYIIECTBJICHUS LIEMEHTHbIE U OETOHHBIE KOHCTPYKLHUH, CPOPMHPOBAHHBIE C
UCTIOJIb30BAHUEM LIEMEHTHBIX KOMITIO3ULMI HA OCHOBE OKCHXJIOPUAA MAarHusi, MOTYT H3rH0aThCs

WM W3TUOaThCs 0€3 paCTPEeCKUBAHUS WITH Pa3PyIIESHUS.

IleMeHTHBIE KOMITO3UIIMY HA OCHOBE MarHus (OKCUXJIOPUA), COAEPIKAIINE OJHY WIIN HECKOJIBKO
no0aBOK Ha OCHOBE CHJINKOHA, MOTYT JOIOJHHUTEIBHO CONIEP)KaThb OJHY WM HECKOJBKO
JOTIOJIHUTENbHBIX 100aBOK. JlomosmHUTENnbHBIE M00aBKM MOTYT OBITH HCIOJIb30BAHBI IS
YIIYUIICHNs] KOHKPETHBIX XapaKTePHCTUK KOMMNO3ULWU. Hampumep, B HEKOTOPHIX BapHaHTaX
OCYILIECTBIIEHHs AOTIOJHHUTEIbHBIE TOOABKH MOXKHO HCIIOJIB30BATh JJIsl MPUIAHUS CTPYKTYpPaM,
0o0pa3oBaHHBIM C HCIOJB30BAHUEM  PACKPBITBIX LEMEHTHBIXKOMIIO3MIIMH Ha  OCHOBE
OKCHXJIOPHUJA MarHusi, BHEIIHEr0 BUJA KaMHs (HAampuMep, TPaHHuTa, MpaMopa, MecYaHHhKa H T.
1.). B KOHKpeTHBIX BapHaHTaxX OCYIIECTBICHMS JONOJHHUTEIbHBIE NOOABKH MOTYT BKJIIOYATh
OIMH MJHM HECKOJIbKO INUIMEHTOB WM KpacuTeneil. B Apyrux BapuaHTax OCYIIECTBJICHUS
JOTIOJIHUTEbHBIE T0OOABKU MOTYT BKJIIOYATh BOJIOKHA, BKIIFOUAsl OyMayKHbIE BOJIOKHA, IPEBECHBIE
BOJIOKHA, TIOJIMMEPHBbIE BOJIOKHA, OPraHMYEeCKHE BOJIOKHA M CTEKJIOBOJIOKHO, HO He
OTPaHUYHMBAsCh UMHU. LIeMEHTHBIE KOMIIO3UIIMH Ha OCHOBE OKCUXJIOPHA MAarHusl TakKe MOTYT
00pa3oBbIBATh CTPYKTYPHI, YCTOWYNBBIE K Y D-H3JTyuyeHUI0, TaK YTO LBET W/WJIM BHEIIHUNA BUJ
HE MO/ABEPKEHBI CYIIECTBEHHOMY BBILBETAHUIO TOJ BO3neiicTBHeM Y ®P-H3NydeHUsI C TEUCHHUEM
BpEMEHH. B KOMIO3HUIMIO TakKe MOTYT OBITh BKJIFOYEHBI APyrue N0OABKH, BKIIOYAs, TIOMHUMO
npoyero, IuUTacTU(UKATOPBl  (Hampumep, TUIACTU(UKATOPHI  MOJUKAPOOHOBOW  KUCJIOTHI,
TUTACTU(QHUKATOPBI HA OCHOBE MOJIMKAPOOKCHIIATHOTO 3upa U T. 1.), MOBEPXHOCTHO-AKTHBHBIE

BCILICCTBA, BOAY U UX CMECU U KOM6I/IHaLII/II/I. Kaxk YKa3aHO BbILIC, HEMCHTHAA KOMIIO3HULIUA Ha
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OCHOBE OKCHUXJIOPHIa MarHusi, €CJIM OHa MPUMEHSETCSI, MOJKET coaepskaTh okcna Maraus (MgO),
BOAHBINA pacTBop xmopuma maraus (MgCl, (BomHbli)) M OAZHY WM HECKOJIBKO NTOOABOK Ha
OCHOBE CHJIMKOHA. BmecTo BomHOro pacreopa xyopupa maramsa (MgCly) Takke MOXKHO
UCIOJB30BaTh mnopouok xjopuna Maraus (MgCly). Hampumep, moOpomox XJIopuaa MarHus
(MgCl,) MOXHO HCIOJIB30BaTh B COYETAHMHM C KOJHYECTBOM BOXbI, KOTOpoe Obuio Obl
SKBHUBAJICHTHO WJIM MHBIM 00pa30oM aHAJOTHYHO 100aBIeHHI0 BogHOTroO xmnopuna maraus (MgCl,

(BOIHBIN)).

B HekoTOpBIX BapuaHTax OCYINECTBJICHHS OTHOIIeHHWe okcupa MarHust (MgO) k BOmHOMY
xyopuny maruusi (MgCl, (BomHBI)), €Ci OHO TPHUMEHSIETCS, B IIEMEHTHON KOMITO3UIIUU C
OKCHXJIODUZIOM MAarHus, MOJKET BapbHpPOBAThCS. B HEKOTOPBIX M3 TAaKMX BapHUAHTOB
OCyILIECTBJIEHUs] OTHOIIeHue okcupa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly
(BomHbIi)) cocraBisier or okojo 0,3:1 mo okonmo 1,2:1 mo macce. B apyrux BapmaHTax
OCyILIECTBJIEHUs] OTHOIIeHue okcupa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly
(BomHbIi)) cocraBisier or okoyo 0,4:1 mo oxoso 1,2:1 mo macce. B eme apyrux BapuaHTax
OCyILIECTBJIEHUs] OTHOIIeHue okcupa MarHus (MgO) x BomHomy xnopuay Maraus (MgCly

(BomHBIi)) cocTassteT oT okouo 0,5:1 no okozo 1,2:1 mo macce.

Bonnsiit xnopun maraus (MgCl, (BoxHbIi)) MOkeT ObITH ONMHCAH Kak (MM TOJIyYeH U3 HEro)
COJITHOW pacTBOp XJjopuaa Maruus. Boasblil pactsop xmopuaa maraust (MgCl, (BoxgHbIi)) (uiu
paccos XJOpHOa MAarHusl) TaKXKe MOJKET BKIJIFOYaTb OTHOCUTENBHO HeOOJbINNE KOJHYECTBA
OPYTUX COEAMHEHUH WM BELIECTB, BKJIOUAs, HO HE OTPAHUYMBAACH MMM, CyIb(paT Marxus,

docdar marnus, ConTHYIO KUCIOTY, POCchHOpPHYIO KHCIOTY U TaK Jajee.

B mpenmoyruTensHOM BapHaHTE OCYLIECTBJICHUS KOJHYECTBO OAHON wiu Oosiee (SKMIKHUX)
n00aBOK Ha OCHOBE CHJIMKOHA B LIEMEHTHOM KOMIIO3MLIMM Ha OCHOBE OKCHUXJIOPHA MAarHHs
MOJKET OBITh OINpPEnNeNeHO KaK OTHOLIeHHe N00AaBOK HAa OCHOBE CHJIMKOHA K OKCHUAY MarHHs
(MgO). Hanpumep, B HEKOTOPBIX BapHAHTaX OCYIIECTBICHHUS MaCCOBOE OTHOIIEHHE NOOABOK Ha

OCHOBE CHJIMKOHA K okcuay marHust (MgO) cocrasisier ot 0,06 no 0,6.

[IpennouTUTENpHO TAK)KE BOOOPA3HTh M Aake OJAaroNpHsITHO BKIIOYHTH B CEPILIEBUHHBIN CIOH
0 MEHbIIEH Mepe OJHO MAacjo, TaKOe KaK JIbHAHOE MAacji0 WM CHUJIMKOHOBOE MAcyo. JTO
NPUAAET CEPALIEBUHHOMY CJOK HAa OCHOBE MArHUs W/WIN CpeJHEMYy CJIOK0 Ha OCHOBE
TEPMOIIIACTa OOJIBIIYIO F'HOKOCTh U CHIXKAET PHUCK MOJIOMKU. BMecTo Macna min B OTONTHEHNE

K HEMY TaKXE€ MOXHO BOO6pa31/ITI:> BKJIFOYECHUE B CepI[LIeBI/IHHbII\/'I clion OJHOIro MJIN HECKOJBbKHX
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BOJIOPACTBOPHMBIX MMOJIUMEPOB HITH MOJUKOHACHCHPOBAHHBIX (CHHTETHUECKHUX) CMOJI, TAKUX KaK
NOJUKApOOHOBAask KHUCJAOTA. JTO TMPHUBOAUT K TOMY TMPEUMYIIECTBY, 4YTO BO BpeMs
CYIIKU/OTBEP KACHUs/CXBAThIBAHUS TAHENIb HE JaeT YCaiKH, YTO MpefoTBpalnaer oOpasoBaHUe
TPeLUHH, U, KPOMe TOro, MPUAAET OCHOBHOMY CJIOK MOCJ]E CYLIKH/OTBEPIKAEHHS/CXBAThIBAHHS
bonee ruapodoOHBI XapakTep, YTO MPEMSTCTBYET MPOHUKHOBEHUIO BOABI (BJIArW) IpH

MOCJIEAYOIEM XPAHEHUN U UCTIOJIb30OBAHUU.

MOo:KHO MpEeACTaBUTh, YTO CEPALEBUHHBIN CJON comep:xkut nonukanponaktoH (PCL). Ortot
OuopasznaraeMblii MMOJIUMEpP SIBISIETCS OCOOEHHO MPEANOYTHUTENbHBIM, TaK Kak ObLIO
0OHapy’>KEHO, YTO OH IUIABUTCSA B PE3YJIbTaTe SK30TEPMHUUECKON pEakINH PeakKLHOHHON CMECH.
On umeer Temneparypy miasienus okoso 60 °C. PCL mokeT ObITh HU3KOW TUIOTHOCTU WU
BbICOKOW TuIOTHOCTU. [locienuuii BapuaHT OCOOEHHO TMPENNOYTHTENIEH, TOCKOJNbKY OH
obecrieunBaer Ooyiee MPOYHBIN CEPALEBHHHBIA CJIOH. BMeCTO MM B JIOTMONHEHHE K IPYyrUM
MIOJIIMEPaM MOYKHO HMCIIOJIB30BATh JIPYTUe MOJUMEPHI, PEATNIOYTUTENBHO TOJIUMED, BBIOPAHHBIH
U3 TPYNONbL, COCTOALIEH W3. APYrHUX MNOJU(MOJOYHO-IIHKoNeBol  kucnotel) (PLGA),
nosu(monounor  kucnotsl)  (PLA), mnomm(rmukonesoit kucnora) (PGA), cemeiicTBo
nosuruapokcuankanoatos (PHA), monustunenrmukons (PEG), nomunporunenriukons (PPG),
nommgupamun  (PEA), mnoinm(Mono4yHast — KHCIOTa-CO-KAalpOJIAKTOH),  MOJH(JIAKTHUA-CO-
TPUMETHIIeHKapOoHaT), moju(cedallHOBasi  KUCJOTAa-KOPUIIMHOJIEBAs ~ KUCJIOTAa) MW UX

KOMOUHALIMSL.

AJNBTEpPHATUBHO, TaHEJb, B YACTHOCTH CEPALICBHHHBIA CIIOH, MOXET OBITh IO MEHBbIIEH Mepe
yactuuHo m3rotosjieH u3 PVC, PET, PP, PS unu (tepmomnactuunoro) nonuyperana (PUR). PS
MokeT ObITh B (popme pacmupeHHoro PS (EPS) mist pgampHeHIero CHUMKEHHS TJIOTHOCTU
NAaHeNH, 4YTO TMPHBOAWT K SKOHOMHUHU 3aTpaT W olserdaer oOpalieHHe C MaHEeIsIMH.
[IpennoyTuTenpbHO, TO MEHBIIEH Mepe 4YacTh HCIONb3YEMOrO TOJHMEpPa MOXKET OBITh
obpasoBaHa TmiepepaOOTaHHBIM TEPMOILIACTOM, TaKuUM Kak mepepadotannbii PVC  win
nepepaboranHbelii  PUR. Ilepepaborannbiii PUR MokeT OBITh H3rOTOBJIEH Ha OCHOBE
nepepabaTbIBaEMBIX MOJUMEPOB, Hampumep, Ha ocHoBe mepepadarsiBaemMoro PET. PET moxkHO
nepepadaTbIiBaTh XUMUYECKH, UCTOJNB3Ys TIUKOJN3 Win aenonumepusanuio PET B MoHOMepHI
WIA OJIMTOMEPBI, a 3aTeM, B KOHIIE KOHILIOB, B MOJIMYPETAHIMOINOJBL Takke BO3MOXKHO, YTOOBI
pPE3MHOBBIE W/MJIM 3JJACTOMEpPHBbIE YacTH (YacTHIbl) ObUIM AMCIIEPTUPOBAHBI BHYTPH, IO
MeHbIIEH Mepe, OTHOTO KOMITO3UTHOTO CJIOSI [T YIIYUIIEeHUsS] THOKOCTH W/WJIN YAapOTIPOYHOCTH,
0 MEHbIIEeH Mepe, 0 HEKOTOpPOW CTemeHW. BrojHe BO3MOJKHO, YTO CMECh NEPBUYHBIX U

Hepepa6OTaHHbIX TEPMOILTACTUYHBIX MATCPUATIOB UCIIOJIB3YETCA JIA U3TrOTOBJICHUA 1O MEHBIIIEH
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Mepe dYacTh cepaueBWHbL [lpeAmoyTurensHO, YTOOBI B O3TOM CMECH  TIEPBHUYHBIN
TEPMOIUIACTHYHBIA MaTepual U TepepadOTaHHbIM TEPMOIUIACTUYHBIN MaTepuan ObUd B
OCHOBHOM OIMHAKOBbIMU. Harmpumep, Takas cMechb MOXeT ObITh MOJHOCTBIO Ha ocHOoBe PVC
win noyHocThi0 Ha ocHoBe PUR. CepanesnHa MoskeT ObITh TBEPHOH MIIM BCIIEHEHHOH, WU H

TOM, U APYTOil B Cilydae, eCu CepALIeBUHA COCTOUT U3 MHOXKECTBA YacTell/ciIoes.

3T0 MOXeT ObIThb BBITOAHO, €CJIM CEPALCBUHHBIA CIIOH COAEPIKUT MOPHUCTbIE TI'PAHYJBI, B
YaCTHOCTH, MOPUCTBIE KEPAMUYECKHUE TPAHYJIbL. 1IpeanouTUTEN HO rpaHyibl HMEKOT MHOKECTBO
MHUKPOIIOpP €O CPEAHUM AMAMETPOM OT 1 MukpoHa n0 10 MUKPOH, NPEANOYTUTENBHO OT 4 10 5
MHUKpPOH. TO eCTb OTAENbHbIE TIpPaHydbl MNPEANOYTUTEIBHO HMET  MHUKPONOPBL
IIpennodTurenbHO MHUKPONOPBI  SIBJSIOTCSL B3aMMOCBSI3aHHBIMH. lIpennoyTuTenpHO OHU HE
OrPAaHHUYEHBbl MOBEPXHOCTBIO TPAHYJ, a HAXOAATCA MO CYLIECTBY IO BCEMY MONEPEYHOMY
ceueHuro rpanyna. llpennoururenpsHo pasmep rpaHyn coctasisger oT 200 mukpoH o 900
MUKPOH, MPEeNNnoYTHTEIBHO OT 250 MukpoH 10 850 mukpoH, ocoberno ot 250 no 500 MukpoH
unu ot 500 no 850 mukpoH. IlpeanodTuTeNnsHO UCHONB3YIOT MO MEHBIIEW Mepe ABa Pa3sHBIX
pa3Mmepa rpaHyJs, HauOoyiee NPEANOYTUTENHLHO ABa. [IpennmouTHUTENHHO HCHOJB3YIOT MENKHE
u/wnn KpymnHble rpaHysibl. HeGonbimue rpaHynsl MOTYT UMeTh pazmep oT 250 mo 500 MUKpOH.
IIpennoururenbHO KpynHbIe rpaHysibl UMEOT quaMetp oT 500 mukpon no 850 mukpon. Kaxnas
rpaHysia MOXET HWMETh MO CYIIECTBY OJWH M TOT K€ pasMep WIM JBa HJIM OoJiee 3apaHee
OTIpENIEICHHBIX pa3Mepa. B kadecTBe anbTepHATHBBI MOXKHO HCIOJB30BATH IBAa WM OoJiee
Pa3INYHBIX UANAa30HA Pa3MEPOB C MHOXKECTBOM YaCTHULl PA3HOIO pa3Mepa B MpeAenax Kaxaoro
auanasoHa. lIpeanodyTuTenbHO HCMONB3YIOT ABAa PA3HBIX pasMepa WJIH AUana3OHa pPa3MeEpPOB.
IIpennoutrurenbHO Kaxaas rpaHyja COAEP>KUT MHOKECTBO MUKPOUYACTHULL, MO CYLIECTBY Kaxkaasi
MHKPOYACTULA YACTUYHO CIUIABJIEHA C OAHOWU WJIM HECKOJBKUMH COCEAHUMH MHUKPOUYACTHULIAMM,
oOpasysi peleTKky, ONpeAessSIoIy MUKporopbl. Kakmas MuKpodacTHLa MPEANOYTHTENBHO
uMeer cpeaHuil pasmep ot 1 muxkpoHa o 10 mukpon, B cpenHeM OT 4 10 5 MHKPOH.
[IpennoyTUTENpPHO CPEOHUI pa3Mep MHUKPOIOP COCTaBJsAeT OT 2 A0 8 MHUKPOH, Haumboisee
NPEANOYTUTENBHO OT 4 10 6 MHKpPOH. MHUKPOMOpPbI MOTYT HUMETh HENPaBHIIbHYIO (opMy.
CoOTBETCTBEHHO, pa3Mep MHKpPOIOp U Jake IOp CpPedHero pasMepa, YIOMSHYTBIX HIKE,
oTpeneNsieTcsl MmyTeM NPUOABIEHHUs CaMOro LIMPOKOTO AMAMETpPa IMOPbI K CAMOMY Y3KOMY
AuaMeTpy Nopel U AejeHus Ha 2. IIpeanoduTHTenp HO KepaMUYeCKH MaTepuaj paBHOMEPHO
pacnpenensercs Mo MONEPEYHOMY CEUEHHIO CepALEeBUHHOIO CJIOs, TO €CTh IO CYIIECTBY Oe3
0o0pa3oBaHUsl KOMKOB KEPaMHUYECKOro Martepuana. IIpeamoyTuTenbHO MUKPOYACTHIBI UMEIOT

CpemHMH pa3Mep MO MEHbIIEH Mepe 2 MUKpOHa Wiu 4 MUKpPOHa u/unu MeHee 10 MUKpPOH WM
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MeHee 6 MUKPOH, HanboJiee MPeArOYTHUTENIbHO OT 5 10 6 MUKPOH. bbuto 0OHapyKEeHO, YTO 3TOT

AMAana3oH pa3MepoOB YaCTHL 00eCIeunBaeT KOHTPOJIHpyeMoe 00pa3oBaHe MUKPOIIOP.

I'panynbl MOTYT TaKke COAEpP:KaTb MHOXKECTBO MO CYIIECTBY C(QEpHUUECKUX MOpP CPEIHEro
pasMepa, umeromux cpenanii ruamerp ot 10 1o 100 mukpoH. OHH CYIIECTBEHHO YBEIMYUBAIOT
OOIIYI0 TIOPUCTOCTh KEePAaMHUYECKOro MaTepuaja 0e3 yimepda uisi MEXaHWYECKOH MPOYHOCTH
marepuasioB. Ilopsl cpemHero pasmepa MPEONOYTHTENBHO COEOUHEHbI MEXIy coOoH uepes
MHO>KeCTBO MUKponop. To ecTb mopel cpeHero pasmepa MOTYT HaxOAUThCS B FHAPABINYECKON
CBA3M JIpyr C JApyromM uepe3 MuUKporopbl. CpeaHsisi MOPUCTOCTb CaMOIro KepamMHuecKOoro
Marepuajia MpearnoYTHTENbHO COCTaBJsieT 1Mo MeHblnel Mepe 50%, Ooyiee MPEearnoOYTUTENBHO
6ornee 60%, Hanbosee nmpeanoututesbHo OT 70 1o 75% cpenneli mopucroctn. Kepamudeckuii
MaTepHuall, UCIOJNb3YeMbIH AJIi W3TOTOBJIEHHUS] TPAaHYJ, MOXKET MPEACTaBIATH co00i Jo0yro
(HETOKCHYHYIO) KEPAMHUKY, U3BECTHYIO B JAaHHOW 00JIaCTH TEXHHKH, TAKy0 Kak ¢ocdar kanpuus
U crekiokepamuka. Kepammuka MokeT OBITh CHUJIMKATHOH, XOTS TMPEANOYTHUTENIbHO OHa
npencrasisier coboit  ¢docdar kambmus, ocobeHHO o~ WM P-Tpukanmpumiigocdar wM
THOPOKCHATIATUT, WM UX cMmecu. Hambosee MpeAnoYTUTENbHO CMECh NPEACTaBIsIET COOOM
runpokcuanatut u P-tpukanbuuiipocdar, ocodeHHo Oonee 50% mo macce P-TpHUKaNbLHS,
Hanbosiee npennoutTuTenbHo 85% PB-Tpukanbimiipocdara u 15% rugpokcuanarura. Hanbomee
NPEANOYTHTENBHO MaTepuan npencrasisier coboit 100% rungpokcuanatur. IlpeanmodrutensHO
LIEMEHTHasi KOMIIO3ULIUSI UM CyXOH mpeMuKc coaepkut oT 15 no 30% mno macce rpaHyia oOT

o011ero cyxoro Beca KOMIO3HINUHN HITH PEMHKCA.

ITopucTeie 4acTUIIBI MOTYT PUBECTH K O0JIee HU3KON CpeaHEN MIIOTHOCTH CEPALIEBUHHOIO CIIOS
U, CJIEOBATENbHO, K YMEHBLICHHIO MACChl, YTO OJIATOMPHATHO C SKOHOMUYECKOW TOUYKHU 3PEHHS
U C TOYKH 3peHust obpamenus. Kpome Toro, Hammuue MOPUCTBIX YACTHIl B CEPALIEBUHHOM CIIOE
OOBIYHO TPHBOAMT, MO KpaliHeH Mepe, B HEKOTOPOH CTENEeHH K MOBBILNEHHOW MOPHUCTOCTH
MOPUCTONH BEPXHEH IOBEPXHOCTH W HWXKHEH TMOBEPXHOCTH CEPALICBUHHOIO ClOsA, 4YTO
OMaronpUsATHO AJIsl MPUKPETUICHUST TOTIOJTHUTENBHOTO CJIOSl K BEPXHEH MOBEPXHOCTU W/HITU HIIH
HIDKHEH MOBEPXHOCTH CEPALEBHMHHOIO CJIOsl, TAaKOro KAk, HAaNpUMep, TPYHTOBOYHBIN CJIOH,
(M3HAYANBHO JKUAKHMHA) aAre3WBHBIA CIION WIIM JPYrod AEKOPATHBHBIN MM (PYHKIIMOHAIbHBIN
ciaoil. YacTo 5TH CJIOM NMEPBOHAYAJIbHO HAHOCATCS B SKUAKOM COCTOSIHUM, NHPH 3TOM MOpPBI
MIO3BOJISTFOT YKUJIKOMY BEIECTBY BCACHIBATHCS (MPOHMUKATDH) B MOPBL, YTO YBEIUYHBAET IUIOIMAAb
MOBEPXHOCTH KOHTAKTa MEXAY CIOSIMH U, CIENOBATENBHO, YIy4lIaeT MPOYHOCTh CLETUICHUS

MECKAY YKa3aHHbIMU CJIOSAMU.
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ITanenn MOryT MMETb MHOTOCJOWHYK CTPYKTYPYy, COAEPKAIIYK), HAmpuUMeEpP, LEHTPAIbHYIO
CepAleBHUHY (MM CEpILEBUHHBIA CIIOH) U MO MEHbIIEeH Mepe ONHY ACKOPATHBHYIO BEPXHIOO
CEKLIMI0, MPSIMO WM KOCBEHHO MPHUKPEIJIEHHYIO K YKa3aHHOMY CEPALIEBUHHOMY CJIOK WIH
OOBENIMHEHHYI0 C YKa3aHHBIM CEPALEBUHHBIM CJIOEM, NPH 3TOM BEPXHsS CEKLHsl o0pasyer
BEPXHIOI0 MOBEPXHOCTb MaHeNH. BepxXHsAs Cexuusi NPEANOYTUTENBHO COAEPKUT MO MEHbLIEH
Mepe OJWUH JEKOPATUBHBIA CJIOH, NPUKPEIUIEHHBIH MpPsIMO WM KOCBEHHO K BEpXHEH
MIOBEPXHOCTH CEPILEBUHHOIO CosA. JleKOpaTHBHBIIN CIOH MOXKET OBITh MEYATHBIM CJIOEM H/WJIH
MOKET OBbITb MOKPHIT IO MEHBLIEH Mepe OIHHM 3aIIUTHBIM (BEPXHHUM) CIIOEM, TOKPBIBAIOLIIM
yYKa3aHHbIN JEKOPAaTHUBHBINA CIONW. 3alUTHBINA CIONH TakKe SBJSETCS YacTbl0 JEKOPaTHBHOMN
BepxHel ceknuu. Hamuume meyaTHOro Clos W/WIM 3aIIUTHOTO CJIOST MOXKET NPENOTBPATHTH
MOBPEXKICHUE TUIMTKU W3-3a LAParuH W/ u3-32 (PaKTOPOB OKPYKAOWEH Cpenpl, TAKUX Kak
yIbTpauoIeTOBOE M3NIydeHHe/Bjara W/Wih W3HOC W pa3phiB. lledaTHbI clioil MoOkeT ObITh
o0pa3oBaH TIUIEHKOW, Ha KOTOPYIO HAaHECEHa [eKOpaTHBHAs IMedaTb, IPH 3TOM IUJICHKA
NPUKPETUIEHa K CJIOK TOJIOKKHA W/HIIK MPOMEXKYTOYHOMY CJIOK0, TAKOMY KakK IPYHTOBOYHBIH
CJIOHM, PACHOJIOKEHHBIM MEXAY CJIOeM MNOMJIOKKH M AEKOpaTUBHBIM cjoeM. llewaTHbiil crioit
TAKXKe MOXeT ObITb 00pa30BaH MO MEHbIIEH Mepe OJHUM CIIOEM KpPacKH, KOTOPbIH HAHOCHUTCS
HEMOCPEACTBEHHO HA BEPXHIOK MOBEPXHOCTh CEPALIEBUHHOIO CJIOSI WJIM HA TPYHTOBOYHBIN CJIOH,
HAHECEHHBbII Ha CJOH noanoxku. IlaHenb MoOxeT copep:kaTb MO MEHbLIEH Mepe OAWH
W3HOCOCTOMKHUN CJIOHM, MPUKPEIJIEHHBbIM MNpPsSMO WIM KOCBEHHO K BEpPXHEHW IOBEPXHOCTH
JEKOPaTUBHOIO €Josi. MI3HOCOCTONMKHUI CJION TaKKe SABJISIETCS] 4aCTbH) JEKOPATUBHOM BEpPXHEU
cexkumu. Kaxpas mnanenp MOXET cOAepkaTb MO MEHbIIEH Mepe OJAWH JIAKOBBIA CIIOH,
MNPUKPEIUJIEHHBbI MPsAMO MM KOCBEHHO K BEPXHEH MOBEPXHOCTHU MAEKOPATUBHOIO CJOs,

MPEANOUTUTENBHO K BEPXHEI MOBEPXHOCTH H3HOCOCTOMKOTO CIIOS.

HuxHsist ctopoHa (ThbUIbHAsI CTOPOHA) CEPIALEBUHBI (CEPALEBHHHOTO CIIOS(E€B)) TAK)KE MOXKET
COCTaBJISITh HIDKHIOK CTOPOHY (TBUIBHYIO CTOPOHY) MAaHEIH Kak TakoBOH. OJHAKO BO3MOXHO H
MOJKET OBbITh JJaKe MPEATIOUTHTEIbHBIM, YTOOBI MTaHENb COIEPIKaIa MOACTHIIOUHBIA CIOH, TPSMO
WU KOCBEHHO MPUKPEIUICHHBbIM K YKa3aHHOW HIDKHEN 4YacTu cepaueBuHbl. Kak mpasuio,
3AIUTHBIN CJIOW JAEWCTBYeT KaK YPaBHOBEIIMBAIOIIMKA CJIOH misi crabwnm3anuu (Gopmbl, B
YaCTHOCTH, IJIOCKOCTHOCTH IMaHENd Kak TakOBOH. bojiee TOro, MOACTHIIOYHBIM CJIOH OOBIMHO
BHOCUT BKJAJ B 3BYKONOIVIOLIAIOIIME CBONCTBA IMaHeaW Kak TakoBOW. Ilockonbky
MOJICTHJIOYHBIHN CITOI OOBIYHO MPEACTABISET COOOH 3aKPBITBINA CIIOH, HAHECEHHE TTOACTUIIOYHOTO
CJIOsl Ha HUXXHIOKO CTOPOHY CEPALICBHUHBI NMOKPBIBAET KAHABKU CEPALEBHHBI IO MEHBIIEH Mepe
YaCTUYHO, a MPEANOYTUTENIBHO IOJHOCTBIO. B 1NaHHOM ciydae [MHA KaKIOH KaHABKH

CEPALECBUHDBI npeaAnIOYTUTEIIBHO MCHBIIIC AJIMHBbI  YKAa3aHHOTO NOACTUIIOYHOTO CJ1041.
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[TopcTunoUHbIH CIOM MOXKET OBITh CHAO)KEH BBIPE3AHHBIMH YaCTSIMH, NPU 3TOM IO MEHbLIEH
Mepe 4aCTh YKa3aHHBIX BBIPE3aHHBIX YaCTEH MEPEKPHIBAECTCS MO MEHbBIIEH Mepe OAHOU KaHABKOU
cepaueBuHbl. [lo mMeHbIIe Mepe OIMH NMOACTWJIOYHBINA CJIOM MPEANOYTUTENBbHO, MO MEHbIIEH
Mepe, YaCTHYHO H3TOTOBJIEH M3 THOKOrO Marepuana, MPeArOYTUTENIbHO M3 3JacTOMepa.
TommuHa MOACTHIIOUHOrO Ciosi OOBIYHO Bappupyercss ot okogo 0,1 mo 2,5 mm
HeorpaanynBaromumn npuMepaMi MaT€pHajoB, U3 KOTOPBIX MOACTHIIOYHBIN CIION MOXET OBITh
0 MEHBLIEH Mepe YaCTUYHO COCTAaBJICH, SIBIIFOTCS MOJMATUJICH, NPoOKa, TOJHYpETaH,
NOJIMBUHWIXJIOPHI W 3THJIEH-BUHWIALETaT. HeoOs3aTenbHO MOACTHIIOUHBIA CIIOH COIEpIKUT
OJIHY WJIM HECKOJIbKO NOOABOK, TAKUX KaK HAIIOJHUTENN (HampuMep, Mell), KPACHUTEIH, CMOJIbI
/WM OOUH WIM HECKOJBbKO IUTACTH(PHUKATOPOB. B KOHKPETHOM BapHaHTE OCYIIECTBJICHHUS
MOACTWJIOYHBIA CJIOW MO MEHBUIEH Mepe 4aCTUYHO HU3TOTOBJIEH U3 KOMIIO3UTA W3MEJbYEHHBIX
(M CTPY’KEHHBIX) MPOOKOBBIX HYaCTHI], CBSI3aHHBIX CMOJIOH. Bmecro mpoOkm MOXKHO
UCIIOJIb30BaTh APYrUe€ MNPOAYKTBI, CBSI3aHHBIE C JE€PEBOM, Hampumep ApesecuHy. TommuHa
MOJIM3TUIIEHOBOTO TIOJACTHIIOYHOTO CJIOSI OOBIYHO COCTABIISIET, HANPUMeEp, 2 MM HIJIM MEHbLIE.
TToncTUNOYHBINA CIOH MOKET OBITHL CIUIOLIHBIM WM BCIIEHEHHLIM. BCIIEHEHHBIN TOCTUIIOYHEBII
CJIOM MOXKET J[AONOJHUTENBHO YJIY4YIIUTh 3BYKONOIVIOLIAKOLIME CBOWCTBA.  IBepamblid
MOJICTHJIOYHBIN CJIOH MOJKET YIYYIIUTD JKeTaeMblii OanaHCHPOBOYHBIN 3PPEKT U yCTOHIUBOCTH

IaHEJIN.

BHyTpeHHsAs1 CTOpOHA HaINpaBJIECHHOIO BBEPX fA3bIUKA M BHYTPEHHsS CTOPOHA HANPaBJIEHHOTO
BHHU3 S3bIYKA MOTYT KOHTAKTUPOBATb B COCAWHEHHOM COCTOSIHUM [JIsl MEPEAaud CHJI MEXKIY
HUMH, B YaCTHOCTH, OT HAIPABJIICHHOIO BBEPX S3blUKAa K HAIMPABJICHHOMY BHHU3 SI3BIUKY.
BHyTpeHHHE CTOPOHBI S3BIUKOB MOTYT HaXOAWUTHCS B KOHTAKTE€ HA KOHTAKTHBIX MOBEPXHOCTIX
SI3bIYKOB, MPU 3TOM KOHTAKTHBIC MOBEPXHOCTH SI3BIYKOB MOTYT OBITh HAaKJIOHEHBL HakjioH
MO3KET ObITh TAKUM, YTO YaCThb BHYTPEHHEH CTOPOHBI HATIPABJIEHHOTO BBEPX sI3bIYKA HAKJIOHEHA
K OOKOBOW TMOBEPXHOCTH, TaK YTO KacaTejlbHas OT KOHTAKTHOW TMOBEPXHOCTU SI3bIYKA
MEePECeKaeTcss C BHYTPEHHEHW BEPTUKAJIbHOM IUIOCKOCTBIO HAJ KOHTAKTHOW MOBEPXHOCTHIO
si3bIYKa. B KadyecTBe albTEpPHATHUBBI HAKJIOH MOXKET OBbITh TAaKUM, YTO YaCTh BHYTPEHHEH
CTOpPOHBI SI3bIYKA HAKJIOHEHA OT HANpaBJICHHOH BBEpX OOKOBOW TIOBEPXHOCTH, TaK YTO
KacaTelbHass OT KOHTAKTHOW MOBEPXHOCTHU SI3bIYKA MEPECEKAETCS C BHYTPEHHEN BEPTUKAIbHOMN
MJIOCKOCTBIO TIOJ] KOHTAKTHON MOBEPXHOCTBIO SI3bIYKA. DTO TPEACTABIISIET COOOW CHCTEMBI C
3aKPBITBIMH KAaHABKAMU W CHUCTEMbI C OTKPBITBIMH KaHAaBKAMH COOTBETCTBEHHO. CHUCTEMBI C
3aKPBITBIMH KaHABKaMU 00ECIIeUNBAIOT YIYYIICHHYIO (DUKCAINIO, HO MX CJIOJKHEE COSIHHHTD, B
TO BpeMsi KaK CUCTEMbI C OTKPBITBIMU KaHABKAMHU Jierde COCIUHUTh, HO OHU HE 00eCTeunBarOT

AOMOJIHUTECJIBHOTO BEPTUKAJBHOT'O 3alMUPaHUA CUCTEMBI C 3aKPBITBIMHA KaHABKAMU.
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IlepBasti u BTOpass COENMHUTENBbHBIE YAaCTU PACIHOJIOXKEHbl HA MPOTHUBOIOJOKHBIX CTOPOHAX
na"enu. [laHenb sABHseTCsA, HampuMmep, NPSMOYTOJIbHOW, TapajuieIoTPAMMHON /MM
VIUTMHEHHOM, U MepBasi U BTOPAast COCAMHNUTENbHbBIE YaCTH MOTYT OBITh PACIIOJNIOKEHbI HA 00enx
IPOTHBOIIOJIOKHBIX CTOPOHAX (TO €CTh HAa BCEX YeThIpEX CTOpPOHAX) Takod manenw. Taxoke
BO3MOJKHO OOECHEeUYUTh MEPBYI0 M BTOPYIO COCOMHHTENbHbIE YaCTU TOJBKO HA OIHOH mape
NPOTHBOIOJIOXKHBIX CTOPOH W OOECIEeYUTb JPYTrHe COEAMHUTENbHBIE 4YacTH, TaKhe Kak
HAKJIOHEHHbIE BHU3 COENMHUTENbHBIE YaCTH C HANPABICHHBIM BOOK SI3bIYKOM M HAIPABJICHHON

BOOK KaHAaBKOH Ha APYrol mape NMpOTHBOMOJIOKHBIX CTOPOH.

H3obpereHne MONOTHUTENBHO OTHOCHTCS K TIOKPBITHIO, B YACTHOCTU K HATIOJIbHOMY TIOKPBITHIO,
cozeprKaleMy MHOJKECTBO COENUHEHHbIX Mexnay coOod maHeneil coryiacHo roOoMy U3

HACTOSIIIEro H300PETEHMSI.

HpeI[HOLITI/ITeJ'IbeIe BApPHUAHTHBI OCYIICCTBJICHUA I/1306peTeHI/I$I NpEACTABJICHBI B

HEOIrpaHNU1IHBAOIIEM Ha6ope MYHKTOB HUKE.

ITyHKTBI
I. [Tanenb (1), B 4aCTHOCTH MaHeNb IJIs1 TIOJIa, COAEpIKaIIast:
a. 10 MEHbIIEH Mepe OHY NEPBYI0 COENUHUTEIbHYIO 4acTh (2) M MO MEHbLIEH Mepe OHY

BTOPYIO COEAMHUTENBHYIO YacTh (3), pacrosio’keHHbIE HA IMPOTHUBOTIOJIOKHBIX CTOPOHAX MaHEIH
(1), mpu 5TOM TIepBasi COEAUHHUTENbHAS YacTh (2) YKa3aHHOH MaHeNN U BTOPasi COeAUHUTENbHAS
gacte (3) npyroii manenu (1) BBIMOJHEHBI C BO3MOXKHOCTBEO COEIMHEHHS IOCPENCTBOM
IBW)KEHUS BHU3,

b. IPU 3TOM TiepBasi COENMHUTENbHAs 4acTh (2) COAEPKUT HAINPaBJIEHHBIH BBEPX SI3bIYOK
(4), mo MeHbIIEH Mepe OAHY HANPABJICHHYIO BBEPX OOKOBYIO MOBEPXHOCTD (5), JNeXkallyr Ha
pPacCTOSIHMM OT HANpaBJICHHOTO BBEPX s3blYKa (4), W HAMpaBlEHHYIO BBEpX KaHaBKy (0),
00pa30BaHHYIO MEXJy HANpPaBJIEHHbIM BBEPX SI3BIYKOM (4) M HampaBlieHHOW BBEpX OOKOBOM
MOBEPXHOCTBIO (5), P 3TOM HAIpaBleHHAs BBEPX KaHaBKa (6) BBIMOJIHEHA C BO3MOXKHOCTBIO
npueMa 1o MEHbLIEH Mepe YacTH HAIpPaBJIEHHOrO BHHU3 si3bIuKa (7) BTOPOH COEOMHHUTEIBHON
gactu (3) nppyrodi mamenu (1), mpu 3TOM CTOpPOHA HAIPaBIEHHOTO BBEPX s3bluka (4),
oOpallieHHas K HaNpaBJIeHHON BBEPX OOKOBOH MOBEPXHOCTH, SIBJISETCS] BHYTPEHHEH CTOPOHOM

(8) HampaBneHHOTO BBEpX s3blUKa (4), a CTOpPOHA HANpPaBJIEHHOTO BBEPX s3blUKa (4),
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oOpallleHHast OT HANPABJICHHON BBEPX OOKOBOH MOBEPXHOCTH (5), SIBISETCS BHEIIHEH CTOPOHOU
(9) HampaBneHHOTO BBEPX sA3bIUKA (4);
C. IIPU 3TOM BTOpasi COEAMHUTENbHAS YacTh (3) COAEPIKUT HATPABJICHHBIH BHU3 S3bIY0K (7),
[0 MEHbLIEH Mepe OAHY HaNpaBJIeHHYO BHU3 OOKOBYIO moBepxHOCTh (10), nexamyro Ha
pPAacCTOSIHMM OT HANpaBJIEHHOro BHU3 si3bluka (7), W HampaBieHHyr0 BHU3 KaHaBky (11),
00pa3oBaHHYI0 MEXKIy HANpPaBJIEHHBIM BHU3 SI3BIYKOM (7) W HampaBJIeHHOW BHHU3 OOKOBO
nosepxHOCThIO (10), mpu 3TOM HampasiieHHas BHU3 KaHaBka (11) BbIMONIHEHA ¢ BO3MOYKHOCTBIO
nprUeMa Mo MEHbIIEH Mepe YacTH HAIPaBJIEHHOTO BBEPX s3blYKa (4) MepBOH COEAMHUTENbHON
yactu (2) apyro#i naxenu (1), mpu 3TOM CTOPOHA HATIPABJICHHOTO BHU3 si3bIvka (7), oOpameHHast
K HampaBJeHHOW BHU3 OokoBol mnoBepxHocTH (10), sBHsiercs BHyTpeHHeil cropoHoi (12)
HAIPaBJIEHHOTO BHU3 s3bIUKa (7), a CTOPOHA HANPaBJICHHOTO BHU3 si3bluka (7), oOpameHHas ot
HANpaBJICHHOW BHU3 OokoBoi mosepxHocTH (10), sBisercss BHewmHed crToponoit (13)
HAIpPaBJIEHHOTO BHU3 si3bIuka (7),
d. OpU 3TOM Kak BHEWHsst ctopoHa (13) HampaBneHHoro BHM3 si3bluka (7), Tak u
HAIpaBJICHHAs BBEpX OOKOBAasi MOBEPXHOCTD (5) comep:kaT BEPXHIOK KOHTAKTHYIO MOBEPXHOCTH
(14) BOMM3M WM TO HANpPaBJICHUIO K BepXHEH cTopoHe maHenu (1), mpH 3TOM yKa3aHHBIE
KOHTaKTHble MOBEPXHOCTH (14) MPOXOASAT MO CYIIECTBY BEPTHKAJIBHO, MO MEHbIIEH Mepe
YaCTUYHO, M TPU 3TOM BEPXHssl KOHTAaKTHas MOBepXHOCTh (14) BHemHed ctopoHbl (13)
HAIPaBJIEHHOTO BHU3 s13bIUKa (7) YKA3aHHOW MaHEN! BBIMOJHEHA ¢ BO3MOKHOCTBIO 3aLIETUICHUS C
BEPXHEH KOHTAaKTHOW MOBEPXHOCTbIO (14) HampaBieHHOH BBepX OOKOBOH mOBepxXHOCTH (5)
cocefiHel aHeN B COEAUHEHHOM COCTOSIHMM YKa3aHHbIX nanenei (1),
e. IPU 3TOM TIPUMBIKAIOLINE BEPXHHE KOHTAKTHBIE MOBEPXHOCTH (14) Kak HampaBIEeHHOTO
BHU3 s13bI4Ka (7), TaK ¥ HAINPaBJICHHON BBEPX OOKOBOU MOBEPXHOCTH (5) comep:KaT HAKJIOHHYIO
KOHTAaKTHYIO TIOBEpXHOCTb (15), mpum >TOM HaKJIOHHAs KOHTAaKkTHas NOBepxHOCTH (15)
HAIPaBJICHHOTO BHU3 s13bI4Ka (7) YKa3aHHOH MAaHEIH BBIMNOJHEHA C BO3MOXKHOCTBIO 3aLIETUICHUS,
NPEANOYTUTENBHO TIPU  CMEIIEHHH, C HAKJIOHHOW KOHTAaKTHOH moOBepXHOCTBIO (15)
HATPABJIEHHOUW BBEpX OOKOBOW MOBEPXHOCTH (5) COCenHEN MaHeNd, B COSAMHEHHOM COCTOSTHHU
ykazaHHbIX maHened (1), mpu 3TOM Kaknas BepPTUKAJbHAs YacThb BEpXHEH KOHTAKTHOMN
noBepxHOCTH (14) U Kakaast MPUMBIKAIOIIAsl HAKJIOHHAs MOBEPXHOCTH (15) B3aMMHO COCTABIISIFOT
yrou (o) ot 100 no 175 rpanycos;
f IPU 3TOM NPUMBIKAIOLUINI K HAKJIOHHOW KOHTAKTHOH moBepxHOCTH (15) HampaBieHHBIH
BHU3 s13bIMOK (7) CONEPKUT BHEIIHIOK MOBEPXHOCTH (16), pacrlonokeHHYI HIDKE HAKJIOHHOM
KOHTaKTHOH mosepxHOocTH (15) HanmpaBIeHHOTO BHU3 si3bI4Ka (7), M IIPU STOM MPUMBIKAOLIAS K
HAKJIOHHOH KOHTakTHOW mosepxHocTH (15) HampaBieHHash BBepx OOKOBas MOBEPXHOCTH (5)

COIEPKUT BHYTPEHHIOK MOBEPXHOCTH (17), pacmoJIOXKEHHYIO HUXKE HAKJIOHHOW KOHTAKTHOM
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nosepxHocTH (15) HampaBieHHON BBepX OOKOBOH moBepxHOCTH (5), mpHu 3TOM BHewH:sA (16) u
BHYTpeHH:s (17) MOBEPXHOCTH MPEANOYTUTENBHO MPOXOIAT IO CYIIECTBY MapaUICIbHO H
NPEANOYTUTENBHO MPOXOAST MO MEHBIIEH Mepe YaCTUYHO B BEPTHKAJIBHOM HAIlPaBJICHUY,
8. IPU 3TOM B COEAMHEHHOM COCTOSIHMM COCEOHHX MaHellell MMeeTcsl MpeanoYTHTENbHO
npoctpaHcTBO (18) Mexay Mo MeHbLIeH Mepe HacThi0 BHEIIHeH MoBepxXHOCTH (16) ykazaHHOM

nanenu (1) u mo MeHbIIel Mepe JYacThi0 BHYTpeHHeH nosepxHoctH (17) cocenneit nanenu (1).

2. ITanens (1) mo nyHkTy 1, OTIMYAIOMIASACS TEM, YTO B COSAMHEHHOM COCTOSIHUU COCEIHUX
NaHeJel BEpPXHHE KOHTAKTHBbIE MOBEPXHOCTH (14) ompenensioT BHYTPEHHIOI BEPTUKAIBHYIO
TIOCKOCTh (19), mpu 3TOM HAKJIOHHBIE KOHTaKTHBIe MoBepxHocTH (15a, 15b) pacnonoxens! Ha

TOH K€ CTOPOHE YKa3aHHOW BHYTPEHHEH BEPTHUKAIBHON mockoctH (19).

3. IManens (1) mo myHkty 1 wim 2, OTIUYANOIIASCS TEM, YTO B COCAMHEHHOM COCTOSIHHH
COCEHMX TaHeNell BepXHHE KOHTAKTHble MOBEpXHOCTU (14) oOmpenensoT BHYTPEHHIOK
BEPTUKAJBHYIO TUIOCKOCTh (19), mpu 3TOM HaKJIIOHHBIE KOHTakTHbIE moepxHocTH (15a, 15b)
pacmoyIoK€Hbl HAa OJHOM M TOM K€ CTOPOHE YKAa3aHHOW BHYTPEHHEH BEepPTUKAIbHON

miockocTH (19).

4. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTUKAJIBHYIO IUIOCKOCTh (19), mpH 3TOM HAKJIOHHAs KOHTaKTHAs
nosepxHocTh (15a) HampaBneHHOro BHU3 si3brMKa (7) MPOXOAMT MAaKCHMaldbHO Ha 1 MM B

TOPU30HTAJILHOM HAIPaBJICHUH 1O OTHOIIEGHHUIO K BHYTPEHHEH BepTHKAIbHON TutockocTH (19).

5. ITanenb (1) Mo OMHOMY U3 MPEAIIECTBYIOIIMUX MMyHKTOB, OTIMYAIOIIASCS TEM, YTO JUIMHA
HAKJIOHHOH KOHTAakTHOH mosepxHocTH (15) HampaBieHHOHW BBepx OOKOBOH moBepxHOCTH (5)
NPEBBIAET JJIMHY HAKJIOHHON KOHTaKTHOH noBepxHOocTH (15) HanpaBineHHOro BHU3 si3brvuka (7),
MPYU 3TOM MPENNOYTUTEIBHO JUIMHA HAKJIOHHOW KOHTAaKTHOH moBepxHOCTH (15) HampaBieHHOMN
BBEPX OOKOBOI MOBEPXHOCTH (5), IO MEHBIIEH Mepe, B 1B pa3a MPEBBIIACT JJINHY HAKJIOHHOM

KOHTaKTHOH noBepxHocTH (15) HanpaBieHHOro BHU3 si3bIvKa (7).

6. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCIMHEHHOM COCTOSIHHM COCEOHHX TMaHeJeld BepXHHE KOHTAKTHble TOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTHKAIBHYIO IIOCKOCTH (19), mpu 3TOM Hacth (20) HanpaBIeHHOTO

BHU3 si3biuka (7), BKIIOYAsl €ro HAKJIOHHYKO KOHTaKTHYK NOBepxHOCTh (15a), mpoxomut 3a
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npeaesbl BHYTPEHHEH BEpPTUKAIbHOH TutockocTH (19), mpu sToM ykasaHHast yacth (20) uMmeer o

cymiecTBy (POpMy Tparenuy MK KINHOBHIHYIO (GopMy.

7. IMTanens (1) mo myHKTY 6, OTIUYANOINASCS TE€M, YTO BBICOTA ykasaHHOW uacTu (20)
MPEBBILIAET UPHUHY YKa3aHHOW 4acTH, MPU 3TOM, MPEANOUTUTEIbHO, MaKCUMalbHas BbICOTA
yka3zaHHOW uactu (20) mo MeHblIel Mepe B TPH pas3a IMPEBHIIIAET MAKCUMAJIBHYIO IIHPHHY

ykaszaHHo# "actu (20).

8. ITanensb (1) mo myHKTY 6 WK 7, OTIMYAIOINASCS TEM, YTO IIHMPHHA mpocTpancTsa (18)

paBHA WJIM MPEBBIIAET IIMPUHY YKa3aHHOH dacTh (20) HampaBiIeHHOTO BHU3 si3bIuKa (20).

9. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTUKAIBHYIO ITUIOCKOCTH (19), mpu 3TOM HaKJIOHHBIE KOHTAKTHbIE

NoBEepPXHOCTH (15) MPUMBIKAIOT K BHYTPEHHEH BEPTHKAIBbHOM rutockocTH (19).

10. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIMIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BEpXHEH CTOpOoHOW (22) HampaBJCHHOW BBEpX KaHaBKU (6) Ha KOHTAKTHOM
MOBEPXHOCTH KaHaBKH (23), U mpu 3TOM Mexnay nepBoit (2) u Bropoil (3) CoOenquHUTEIbHBIMU
YacTMHU MMeEeTCs 3a30p (24), MpOXOAALINI OT HAKJIOHHBIX KOHTaKTHBIX NmoBepxHocTel (15) mo

KOHTaKTHOU MOBEPXHOCTH KaHaBKH (23).

1. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIMIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BepxHeH cTopoHOW (22) HampaBJIeHHOW BBepX KaHaBku (6) Ha,
MPEINOYTUTENBHO TI0 CYIIECTBY TOPU30OHTABHOM, KOHTAKTHOW TOBEPXHOCTH KaHaBKH (23), u
IIPU 3TOM MEKAY NepBoii (2) u BTOpoii (3) COEMHUTENbHBIMU YaCTMU UMEIOTCS 3a30phl (24) Ha

00enx CTOpOHaxX YKa3aHHOUW KOHTAKTHOH MOBEPXHOCTH KaHABKHU (23).

12. [Manens (1) mo nr0OOMYy M3 TPEAIIECTBYIOIIMX MYHKTOB, OTJIMYAIOINASICS TEM, YTO
BEPXHsIsI TIOBEPXHOCTh (25) HampaBJIEHHOTO BBEpPX s3bldKa (4) W BEPXHAA MOBEPXHOCTH (26)
HanpaBJIeHHOW BHM3 KaHaBKU (11) B COENMHEHHOM COCTOSHMM IO MEHBLIEH Mepe YacTHYHO
pa3HEeCeHbI IPYT OT APyra TaKuM O0pa3oM, U4TO MEKIY IBYMs MOBEPXHOCTSIMH (25, 26) umeercs

3a30p (27).
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13.  TIlamens (1) mo moOoMy M3 NPENIIECTBYIOIIUX IMYHKTOB, OTJIMYANOIIASCS TEM, HTO
BEPXHsIsl KOHTakTHas MoBepxXHOCTh (14) W HakJIOHHAs KOHTakTHas mMOBepXHOCTH (15)
HAIPaBJICHHOHW BBEPX OOKOBOH MOBEPXHOCTH (5) B3aMMHO COCTABJISIFOT TIEPBBIN YroJl, a BEPXHISA
KOHTaKTHasi TOBEpXHOCTh (14) W HaKJIOHHAs KOHTaKTHas MOBEepXHOCTh (15) HampaBieHHOTO
BHU3 s3bIuKa (7) B3aUMHO COCTaBISIFOT BTOPOW YroJ, NPH 3TOM NEPBbIH M BTOPOH YIJIbI

HaxoJATCA B Ipenenax pasHulel B 20 rpagycos.

14. [Manens (1) mo nr0OOMYy M3 TPEAIIECTBYIOIIMX MYHKTOB, OTJIMYAIOINASICS TEM, YTO
BHEIIHsAsA CTOpOHA (9) HampaBJIEHHOTO BBEpX s3bIUKa (4) comep kUT MepBbId (PUKCUPYIOIIHMN
sneMeHT (28), u pu 3TOM HampaBlieHHas BHU3 OOKoBasi moBepxHOCTH (10) obecrieuena BTOPbIM
bukcupyromumM 3aeMeHToM (29), mpu 3TOM B COSNMHEHHOM COCTOSHHUM cocenHux naHened (1)
110 MEHbIIeH Mepe 4acThb nepBoro (28) u mo MeHbInel Mepe 4acTb BTOporo (29) guxcupyromero
3JIEMEHTa KOHTAaKTHPYIOT, 00pa3ysl (ukcupyromyr noBepxHocTh (30) ans BepTHKaIbHOU

¢dukcanuu naxenel (1) Mo OTHOIIEHHIO APYT K APYTY.

15.  TIlanmens (1) mo myHkTy 14, OTIMYArOIIASACS TEM, YTO MEPBBIH (PUKCHPYIOIIHHA 3JIEMEHT
(28) mpencrasisieT coOOM HAPYKHYIO BBIMYKJIOCTH (28), P 3TOM BHEIIHSS CTOPOHA HAPYKHOM
BBINYKJIOCTH (28) comep:kKuT BEpXHIOW 4acThb (31) M MPUMBIKAIOIIYIO0 HUKHIOW 4acThb (32), mpu
STOM HIDKHS 4acTh (32) COOep KUT HAKIOHHYIO (PHUKCHPYIOIIYIO MOBEPXHOCTH (30a), a BEpXHSIS

qacTh (31) comepKUT MPEANOYTUTENBHO H30THYTYIO HAIPABIISIOMIVIO IIOBEPXHOCTH (327).

16.  TIlanmens (1) mo nmyHkty 14 wnm 15, oTim4aromascs TeM, YTO BTOPOH (PUKCHPYHOIIMN
sneMeHT (29) mpexacramisier coboi yrmyOmenue (29), comepskainee BepxHIOKO 4acTh (33) o
NPUMBIKAIOIIYIO HIDKHIOI 4acTh (34), mpU 5TOM HIDKHSAS 4YacTh COJEPIKUT HAKJIOHHYIO

¢dukcupyromyo noepxHocTs (30B).

17. IManens (1) mo myHkty 15 wnm 16, oTinYaromasics TeM, YTO JUIMHA HAKJIOHHOW
¢bukcupyromeii nosepxuoctu (30a) HukHEH yacTu (32) HapyKHOH BhIMyKIOCTH (28) OoJblie,
NPEANOYTUTENBHO IO MeHbIneH Mepe B 1,5 pasa Oousblie, 4eM HAKJIOHHAs (DUKCHUPYROINAs

nosepxHOCThb (30B) Hukuel vactu (34) yrnyonenus (29).

18.  TIlanens (1) mo omHOMY M3 MyHKTOB 15-17, oTimuaromasicst TeM, 4To BepxHss 4acThb (31,

33) mpoxonuT Hax OoJbIIeH BEPTUKAIBHON CEKLIMEeH MO CPaBHEHUIO ¢ HKHEH 4acThio (32, 34),
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IIPYU 5TOM NPEANOYTUTENLHO BhICOTa BepxHel dyactu (31, 33), mo MeHbluel mMepe, B TpH pasa

NPEBBIIIAET BBICOTY HIDKHEH uactu (32, 34).

19.  TIlanmens (1) mo nmyHkty 18, OTiMuarOmascs TEM, YTO YacTH MEPBOTO (PUKCHPYIOLIEro
snementa (28) u BTOporo snemeHTa (29) Qukcupyromero 3jieMeHTa, KOTOpPble HAXOISTCS B
KOHTaKTe€ B COEIMHEHHOM COCTOSIHUU C cocenHuMHu mnaHeasimMu (1), mpeactaBisitoT coOow
HaKJIOHHBIE (pukcupyromue nosepxHoctu (30, 30A, 30B) ¢dukcupyromux snemeHToB (28, 29)
W/WIM TIpU 3TOM B COENUHEHHOM coctosiHuu maHenen (1) Bepxuue uwactu (31, 33) mepsoro
¢dukcupyromero sneMenTa (28) u BToporo snemMenTa (29) QUKCHPYIOIINX 3JIEMEHTOB Pa3HECEHBI

M0 MEHbIIEH Mepe YaCTUYHO.

20. IManens (1) mo moOomy u3 NyHKTOB 14-19, oTiaMyaromiasicss TeM, YTO BHEIIHSS
cTopoHa (9) HampaBJIEHHOTO BBEpPX si3bIUKa (7) COAEPIKUT BEPXHIOK BHEIIHIOK 4acTb (35) u
HIDKHIOKO BHEIIHIOW 4acThb (36), mpu 3TOM mnepBblil pukcupyrommii 3neMeHT (28) pacnosioxeH
Mexay BepxHed (35) m HwkHel (36) BHEIIHMMH YacTSIMH, INPH 5TOM HIDKHSS BHELIHSS
qacTh (36) pacrnonokeHa Onrbke K BHYTPeHHEH CTOpoHe (8) HampaBJIeHHOTO BBEPX sI3bIYKa (4)

10 CPAaBHEHUIO C BEPXHEH BHEIIHEH 4acThio (35).

21.  Ilamens (1) mo myskry 20, OT/IIMYANOIIAsCS TE€M, YTO BEPXHsAA BHELIHsS 4acTh (35)
NPEANOYTUTENBHO — SIBISIETCS TI0  CYIIECTBY BEPTUKAIBHOW M ONPEAENsieT  BHEIIHIOK
BEPTUKAJBHYIO IJIOCKOCTH (37), IpH 3TOM IO MEHbILIEH Mepe 4acTh MepBOTO (PUKCHUPYIOIIErO
sneMeHTa (28) BBICTYNaeT M3 BHEIIHEH BEPTHKAJbHON IUIOCKOCTU (37) MmO MeHblIeH Mepe

HaCTUYHO, NPCANOYTHUTCIIBHO MaKCUMAJIbHO Ha 2 MM B FOPU30OHTAJIbHOM HAITPABJICHUU.

22. IMTanens (1) mo omHoMy W3 TYHKTOB 14-21, OTNMYAOMAsCs TEeM, YTO BHEIIHSS
cTopoHa (9) HampaBJIEHHOrO BBepX s3bl4Ka (7) CONEPKUT BEPXHIOK BHEMIHIOK 4acTh (35),
KOTOpasi OIpeneNsieT BHEIIHIOI BEPTUKAJIBHYIO IUIOCKOCTh (37), MpH 3TOM MEPBBIH
bukcupyromuii smemeHT (28) COAEPKUT HAPYXKHYIO BBIMYKIOCTh (28), mpu 3TOM BHEIIHSSA
CTOpPOHA HAapY)KHOH BBIMYKJIOCTH (28) comepkKuUT BepxXHIOW 4YacTh (31) UM NPUMBIKAIOLIYIO
HIDKHIO 4YacThb (32), mpu 5TOM BepxHsist 4acTh (31) MOJHOCTBIO PacHoOJOKEHAa Ha CTOPOHE
yKa3aHHOW BHEUIHEW BEPTHKAJIbHOU MIOCKOCTH (37), oOpalieHHON B CTOPOHY OT HAIPaBJIEHHOM
BBepX OOKOBOW MOBEPXHOCTH, M TPHU STOM HIXKHsS 4acTb (32) mepecekaeT BHEIIHIOK

BEPTUKAJIBHYIO TUIOCKOCTB (37).
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23. IManens (1) mo myskry 16 wmim 17 u nyHKTy 22, OTIAMYAIOINASACS TEM, HYTO Kak
bukcupyromas MoBepXHOCTh HAKJIOHHOW noBepxHOCTH (30B) HiwkHel yactu (34) yrioyOneHus
(29), Tak m BepxHsAA 4acTh (31) MOSHOCTHIO PACIOJIOKEHBI HA CTOPOHE YKAa3aHHOH BHEIIHEH

BEPTUKAJIBHOH IIIOCKOCTH (37), 0OpallieHHOM OT HApPaBJICHHOH BBEPX OOKOBOH NMOBEPXHOCTH.

24. ITanens (1) mo omHOMY M3 MyHKTOB 20-21, OTIMYAIOIIASICSl TEM, YTO HUKHSIS BHEIIHSS
gacte (36) sBIAETCS N0 MEHbLIEH Mepe YacTU4YHO, MPEANOYTUTENbHO, MPAKTHYECKH
BEPTUKAJIBHOH, U MPH 3TOM HaKJIOHHAs (pukcupyromas nosepxHocTb (30A) HuxHel dacTth (32)

U BEepTHKAJIbHAS YaCTh HIKHEH BHemHel yactu (36) obpasyer yroa () ot 100 mo 175 rpangycos.

25.  Ilasmens (1) mo myHKTy 24, OTIMYAIOIIAsACA TeM, 4TO yroix (o), oOpa3oBaHHBIN MEXIy
BEPXHUMH KOHTAKTHBIMH ITOBEPXHOCTSMU W HAKJIOHHBIMH KOHTAKTHBIMH ITOBEPXHOCTSIMH, H
yroix (), oOpa3oBaHHBIA MeXIy HIKHEH BHEIIHEeH 4acThio (30) M HAKJIOHHOW (PUKCHPYIOLIEH
noBepxHOCThIO (30A) mymm HwkHeH vacTeio (32), oTnmuaroTcst B mpepenax 20 rpaxycoB |

NPEATIOUTUTEIIBHO ABJIAKOTCA OAUMHAKOBBIMU.

26. ITanens (1) mo arobomy w3 mMyHKTOB 14-25, OTIMYANOIIASACS TE€M, YTO Camasi BHEIIHSS
gacThb (38) mepBoro ¢ukcupyomero sneMenTa (28) pacnosokeHa Ha TOPH30HTAIBHOM YPOBHE,

0oJIee HU3KOM IO CPAaBHEHHUIO C HAIIPABJIEHHOH BBEPX KaHABKOH (6).

27. IManens (1) mo nrOOOMYy W3 TPEIIECTBYIOIIMX MYHKTOB, OTJIMYAIOLIASCS TEM, YTO
COJIEPKHT MO MEHbIIEH Mepe OJHY TPEThIO COSAUHUTENbHYIO YaCTh U 10 MEHBIIEH Mepe OIHY
YETBEPTYIO COCIUHHUTENIbHYIO YacCTh, PACIOJIOKEHHBIE HAa JPYrod Mape MPOTUBOIMOJOKHBIX
cTopoH maHenu (1), mpu 3TOM TPEThsl COSNUHUTENbHAS YaCTh YKA3aHHOW MAaHEH U YeTBepTast
COEeMHUTENIbHAST YacTh Npyrod manenu (1) MPenrnoYTHTENIbHO BBIMOJTHEHBI ¢ BO3MOXKHOCTBIO

COCAUHEHUA TOCPEACTBOM HAKIIOHHOTO ABUXKCHUA BHU3.

28. IManens (1) mo myHKTy 27, OTIMYAKOIIASICS TE€M, YTO TPEThS COEMUHUTENbHAS YacTh
COZACPKUT:
. HATPABJICHHBIH BOOK S3bIYOK, MPOXOSIIHIA B HAMTPABJICHUH, TI0 CYIIECTBY MapajuIeIbHOM

BEPXHEHN CTOPOHE CeP/LIEBUHDI,

. 10 MEHbIIEH Mepe OHY BTOPYIO HAIPABJIEHHYIO BHU3 OOKOBYIO MIOBEPXHOCTD, JIEXKALITYIO
HA PacCTOSTHUM OT HATPaBJIEHHOTO BOOK sI3bIUKA, U

. BTOPYIO HAIIPABJIEHHYI0 BHHM3 KaHAaBKy, OOpa30BaHHYI0 MEXIy HAaNpaBJIEHHBIM BOOK

SI3BIYKOM U BTOPOH HAIpaBJIeHHON BHU3 OOKOBOM MOBEPXHOCTHIO, U
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IIPU 3TOM YE€TBEPTasi COeIUHUTEINbHAsI YaCTh COACPIKUT:

. TPETBIO KAHABKY, BBIMOJHEHHYI) C BO3MOKHOCTBIO Pa3sMEILIECHMsI MO MEHbIIEH Mepe
YaCcTH HANPABJICHHOTO BOOK SI3bIUKA TPETHEr0 COCAMHUTENBHOTO MPOQMIA COCETHEH MaHeny,
IIPU 3TOM YKa3aHHas TPEThsl KAaHABKA OIpenesieHa BepxHeH ryOoil u HiKHeW ryOol, mpu 3ToM
yKa3aHHast HUXKHsISI ry0a obecrieueHa HalpaBiIeHHbIM BBEPX (PUKCHPYIOIINUM 3JIEMEHTOM,

IIPU 3TOM TPETbsl COCAUHUTENbHAs 4YaCTb U YETBEPTasi COEAUHUTENbHAS 4YacCTb BBINOJHEHBI
TAaKUM OOpa3oM, YTO JIBE TaKHE MAHENId HUMEIT BO3MOJKHOCTb COEAMHEHHs! IPYr C APYyroM
MOCPENCTBOM NMOBOPOTHOIO JIBH>KEHUS, IIPU 3TOM B COEITUHEHHOM COCTOSIHMH: TIO MEHBIIEH Mepe
9YacTh HANPaBJICHHOro BOOK SI3bIYKA INMEPBOH IAHENIM BCTABJEHA B TPETHIO KAHABKY COCEIHEH
BTOPOH MaHeNH, U MPH 3TOM IO MEHbIIEH Mepe YacTh HANPaBICHHOTO BBEPX (PUKCHUPYIOIIETO
5JIEMEHTA YKa3aHHOM BTOpPOM MNAHENW BCTABJEHA BO BTOPYIO HAIPABJICHHYK) BHHU3 KaHAaBKY

yKa3aHHOM MepBOM NMaHeNH.

29.  Ilamenp (1) mo nroOoMy M3 NPEALIECTBYIOIIUX IYHKTOB, OTJIMYAIOINASACA TEM, YTO
naHenb (1) mpencrasisier coO0H TeKOPATUBHYIO MAHEb, COAESPKAIIYIO:

. [0 MEHBUIEH Mepe OUH CEPALICBUHHBIN CJIOH, U

. [0 MEHblIeH Mepe OJHY AEKOPAaTUBHYIO BEPXHIOK CEKLHUIO, NPSIMO HJIM KOCBEHHO
MPUKPETIJIEHHYIO K YKa3aHHOMY CEpJALIEBUHHOMY CJIOK0, TIPU 3TOM BEPXHsA CEKLUs ONpeenseT
BEPXHIOIO IOBEPXHOCTD MaHEeNH,

. MHOJKECTBO OOKOBBIX I'paHEl, M0 MEHbIIEH Mepe YaCTUYHO OOPa3OBaHHBIX YKa3aHHBIM
CEepALICBUHHBIM CJIOEM W/MiaM OOKOBOH BEpPXHEH CeKIMel, MpHueM IO MEHbLIeH Mepe aBe
NIPOTHBOIIOJIOXKHBIE OOKOBBIE T'PaHH CHAOKEHBbI MEPBOH COEAMHUTENBHOW YacTbIO M BTOPOM

COEAUHUTEIbHOMN YaCThIO COOTBETCTBEHHO.

30. HOKprTI/Ie, B HaCTHOCTH HAIIOJBHOEC MOKPBITUC, COACPKAIIECEC MHOXKECTBO COCAMHCHHBIX

Mexay coboit nanesei (1) cornacHo 000OMY U3 MPENIIECTBYIOMIUX MTYHKTOB.

Uzobpererne Teneps OyIeT MOSICHEHO HA OCHOBE HEOTPAHMUYMBAIOIIUX MPHMEPOB BAPUAHTOB
OCYLIECTBJIEHHs,  KOTOPble  NPOMJUIFOCTPUPOBAHBI ~ HA  HIDKECHEAYIOIIHMX  (urypax.
CooTBeTcTBYIOIINE 3JEMEHThI 0003HAa4YeHBI Ha (UTYpaX COOTBETCTBYIOIIMMHU CCBHUIOYHBIMH
HoMmepamu. Ha durypax:
- Ha ¢ur. 1 cxeMaTHYHO MOKa3aHbl ABE COENUHEHHbIE MEXAY COOOM MaHeNu C MepBOH U
BTOPOH COCAMHUTENBHBIMU YaCTSIMH COTJIACHO HACTOSIIEMY H300PETEeHHIO;
- Ha ¢ur. 2 CXeMaTU4YHO IMOKa3aHa TMepBas COCIUHHUTENbHAs HYacTh IAHEIH COTJIACHO

HaCTOsIIeMy U300peTeHuto u ¢ur. 1;
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- Ha ¢ur. 3 CXeMaTW4YHO MOKa3aHa BTOpas COENUHHUTENbHAS YacTh MAaHEIH COTJIACHO
HacrosimeMy uzobperenuto u ¢ur. 1;

- Ha ¢ur. 4 cXeMaTU4YHO TOKa3aH BAPHAHT OCYILIECTBIIEHUS JABYX COCOUHEHHBIX MEXKIY
coboii maHenell ¢ MepBON U BTOPOU COENMHUTENbHBIMHU YACTSIMH COTJIACHO HACTOSIIIEMY
H300pETEHHIO;

- Ha ¢ur. 5 cxeMaTHYHO MOKa3aH MOAPOOHBIN BHI YacTH A BapHaHTa OCYIIECTBICHHS,
NoKa3aHHOH Ha ¢ur. 4; u

- Ha ¢ur. 6 cxeMaTHYHO MOKa3aH MOAPOOHBIA BUI YacTH B BapuaHTa OCyIIeCTBICHHS,

MOKa3aHHOU Ha ¢ur. 4.

Ha ¢ur. 1 nokazana nanens mia nona (1), comeprkaruas nepBy0 COETUHUTEIBHYIO 4acTh (2) U
BTOPYIO COEIWHHUTENbHYI0 4YacTh (3) B COEAMHEHHOM COCTOsHMU. llepBas coemuHHUTENbHAS
4acTh (2) COAEPKUT HANpABICHHBIH BBEPX S3BIYOK (4), HANPABICHHYIO BBEPX OOKOBYIO
MOBEPXHOCTh (5), NEXKalyl0 Ha pAcCTOSHUM OT HANpPaBJIEHHOTO BBEPX s3blUKa (4), H
HAIPaBJICHHYIO BBEPX KaHaBKY (0), 00pa30BaHHYIO MEXIy HANPABICHHBIM BBEPX SI3BIYKOM (4) 1
HAIPaBJICHHOW BBEpPX OOKOBOH MOBEPXHOCTHIO (5), MPU 3TOM HaImpaBJIeHHAs! BBEpX KaHaBKa (6)
npucnocobiieHa K HapaBJICHHOMY BHU3 sI3bIUKY (7) BTOPOH COeNUHHUTENBHON YacTu (3) apyroit
na"enu (1). CTopoHa HampaBJIEHHOTO BBepX si3bldka (4), oOpalleHHass K HalpaBJIEHHOW BBEpX
OOKOBOI OBEPXHOCTH, SIBIISIETCS BHYTPEHHEH CTOPOHOH (8) HAIpaBIEHHOTO BBEPX sI3bIUKa (4), a
CTOpPOHA HANPABJIEHHOTO BBEPX si3bIuKa (4), oOpameHHas B CTOPOHY OT HalpaBJICHHOH BBEpX

OOKOBOI MOBEPXHOCTH (5), SIBJISIETCS] BHEIIHEH CTOPOHOM (9) HalpaBJIeHHOTO BBEPX sA3bIYKA (4).

Bropas coenuauTeNnbHAs YacTh (3) CONEPIKUT HAIPABICHHBIN BHU3 S3bIMOK (7), HAIIPABIIEHHYIO
BHU3 OOKOBYIO moBepxHOCTh (10), nexamyr0 Ha pPacCTOSHUH OT HANpaBJIEHHOTO BHH3
si3pr4Ka (7), U HampaBJIeHHYIO BHM3 KaHaBKy (11), oOpa3oBaHHYIO MEXIy HANpaBJICHHBIM BHU3
si3bKkoM (7) W HampaBlIeHHOW BHU3 OOkOBOW moBepxHOCTHIO (10). CTOpoHAa HampaBJIEHHOTO
BHU3 s3brdka (7), oOpamjeHHas K HamNpaBJICHHOW BHHM3 OOKOBOH IOBEPXHOCTH, SIBIISIETCS
BHYTpEHHeH cTopoHol (12) HanmpaBiIeHHOTo BHH3 si3bluka (7), a CTOPOHA HANpPaBJIEHHOTO BHU3
sizbiuka (7), oOpalneHHass B CTOPOHY OT HampaBJIeHHOW BHHM3 OokoBoi moeepxHocTu (10),

SIBJIIETCSI BHEITHEW cTopoHoH (13) HarpaBieHHOTO BHU3 si3brdka (7).

Breurnsist cropona (13) nHampasneHHOro BHU3 si3bidka (7) M HampaBJeHHAsh BBEpPX OOKOBas
MIOBEPXHOCTD (5) comeprKaT BEPXHIOK KOHTAKTHYIO MOBEPXHOCTH (14) Ha Bepxy nmanenu (1), mpu
5TOM BEPXHHE KOHTAKTHbIE MOBEPXHOCTH (14) HAXOAATCSA B KOHTAKTE U MPOXOMSAT BEPTUKAIBHO.

ITpuMbIkaromye K BEPXHAM KOHTAKTHBIM MOBEPXHOCTSIM (14) Kak HampaBJIeHHbIH BHU3 SI3bIUOK
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(7), Tak u HampaBieHHAs BBEPX OOKOBasi MOBEPXHOCTH (5) CONmEpIKAT HAKIOHHYIO KOHTaKTHYIO
NnoBepXHOCTD (15), mpudeM HAKJIOHHBIE KOHTAKTHBIE TOBEPXHOCTH (15) HAXOISATCS B KOHTAKTE,
IIPU 3TOM BEPXHHUE KOHTAKTHBIE MOBEPXHOCTH (14) ¢ OHOM CTOPOHBI, U HAKJIIOHHBIE KOHTAKTHBIE
nosepxHocTH (15) HampaBieHHOW BBEepX OOKOBOW MOBEPXHOCTH (5) W/HIIM BHEWIHSS CTOPOHA
(13) nHampaBneHHoro BHH3 s3bldka (7) ¢ JApyrod CTOPOHBI MPEONOYTHTENBHO B3aMMHO
COCTaBJISIIOT yrod (o), paBHBINA okoyo 125 rpagycam. BepxHss KOHTakTHas MOBEPXHOCTH (14) u
HAKJIOHHAsl KOHTAaKTHas MOBEpXHOCTb (15) HampaeneHHOH BBepx OOKOBOW mMOBEpXHOCTH (5)
B3aUMHO COCTABJISIIOT MEPBBIA yroJj, PaBHbIM OkoJo 125 rpamycam, a BEpXHsisi KOHTAaKTHas
noBepxHOCTD (14) 1 HaKJIOHHAs KOHTAKTHAs MOBEPXHOCTH (15) HampaBieHHOTO BHU3 si3br4Ka (7)

B3aUMHO COCTAaBJISIIOT BTOPOM YroJi, paBHbIN OKOJIO 125 rpagycam.

ITpuMbIKarOIMi K HAKJIOHHOH KOHTAaKTHOW MOBepXHOCTH (15) HampaBieHHBIH BHH3 sI3bIYOK (7)
COIEpPKUT BHEIIHIOI TOBEPXHOCTh (16), a NPUMBIKAOMUI K HAKJIOHHOH KOHTAKTHOU
nosepxHocTH (15) HampaBieHHas BBepX OOKOBash MOBEPXHOCTH (5) COAEPIKUT BHYTPEHHIOIO
nosepxHOCTh (17), mpu 3Tom BHemHsAsA (16) u BHyTpeHH:s (17) MOBEPXHOCTH MapajUIeNbHbI U
BEPTUKaJIbHBL. Mexay BHeIHedl mnoBepxHOCTbIO (16) m BHyTpeHHeil mnoBepxHOCTBHIO (17)

umeercs: mpocTpancTso (18).

Bepxuue koHTakTHbIE TIOBepXxHOCTH (14) oOmnpemensioT BHYTPEHHIOK  BEPTHKAJIBHYIO
IOCKOCTh (19), Tpu 3TOM HAKJIOHHAs KOHTAaKTHAas MOBEPXHOCTH (15) HampaBieHHOro BHHU3
si3prdKa (7) TPOXOIUT 3a BHYTPEHHIOK BEPTUKAJIBHYIO IUIOCKOCTh (19), mpudyeM HakJIOHHAas
KOHTaKTHasl MoBepxHOCTh (15) HampaBiIeHHOHW BBepX OOKOBOI MOBEPXHOCTH (5) JEKUT BHYTPb
10 CPABHEHUIO C BHYTPEHHEH BepTUKAIBbHON MmIockocThio (19). YacTe (20) HanpaBieHHOTO BHU3
s3praka (7) MPOXOIWT 3a Tpeneibl BHYTPEHHeEH BepTHKanbHOHW rmiockoctH (19), mpu 3tom
yka3aHHas 4actb (20) mMeer mo cymecTtBy (opMmy Tpamenuu WM KIMHOBUAHYIO (opmy.
HaknoHHbIE KOHTaKTHBIE TIOBEPXHOCTH (15) pacmooKeHbl OTHOCTHIO CHAPYXKU U MPUMBIKAIOT
K BHYTpeHHEH BepTHKanbHOW miockocTd (19). Yacte (20) mMeeT yATMHEHHYIO BEPTUKAIBHYIO

HJacCTb IO CPABHEHUIO C FOpHSOHTaHbHOﬁ YaCTbIO.

Huz (21) nanpaBiaenHoro BHM3 s3bluka (7) KOHTakTHUPyeT C BepxHeH cropoHod (22)
HAIPaBJICHHONW BBEPX KaHABKH (6) Ha KOHTAKTHON MOBEPXHOCTH KaHABKHU (23), P 5TOM MEXKIY
nepBoii (2) u BTOpO#l (3) COEMUHUTENbHBIMH YacTSIMU HMeEeTCsl 3a30p (24), MpOXOIsIIHiA OT
HAKJIOHHBIX KOHTAKTHBIX MOBepXHOCTeH (15) 0 KOHTAKTHON MOBEPXHOCTH KaHaBkH (23).

JIOTIONTHUTENPHO BEPXHssI MOBEPXHOCTb (25) HampaBiIEHHOTO BBEPX S3bIUKA (4) M BEPXHS
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NOBEPXHOCTD (26) HampaBneHHOH BHU3 KaHaBKH (11) pasHeceHbI Ipyr OT Apyra TakuM o0pasom,

YTO MEXKAY ABYMs MOBEPXHOCTIMH (25, 26) nmeeTcst 3a30p (27).

Breurnsist cropoHa (9) HampaBleHHOTO BBEPX s3bIYKA (4) COONEPIKHUT NMEPBBIH (PUKCUPYIOIIUI
sneMeHT (28) B BUE HAPYKHOH BBINYKJIOCTH, a HANIPABJIEHHAsI BHU3 OOKOBasi nMoBepxHOCTH (10)
cHaOXKeHa BTOPBIM (PUKCHPYIOLIUM 3JIeMeHTOM (29) B Buze yriyOieHHs, IPH 3TOM NepBbIi (28)
U, TI0 MEHbLIEH Mepe, 4acTb BTOPOro (29) GUKCHUPYIOIIEro 3JIeMEeHTa HAXOISITCA B KOHTAKTe U

00pa3yroT MOBEPXHOCTh PUKCHpPYIOIIero seMenTa (30).

Ha ¢ur. 2 u 3 nokaszansl nepBasi ¥ BTOpasi COSAMHUTENbHbIC YAaCTH 10 OTAENbHOCTH. BHEUTHsIS
CTOpPOHA HAapY)KHOH BBIMYKJIOCTH (28) comepkKuUT BepxXHIOW 4YacTh (31) UM NPUMBIKAIOLIYIO
HIDKHIOK 4YacThb (32), mpu 3TOM HIXKHsISL 4acTh (32) COAEep:KUT HAKJIOHHYIO (DUKCHPYIOIIYIO
noBepxHocTh (30a), a BepxHAa 4actb (31) COmEPXKUT UBOTHYTYIO HAINPABJISIOLIYIO
noBepxHOCTh (32°). Yrnybnenue (29) comepkuT BepxHIOW 4acTh (33) M NPHUMBIKAIOIIYIO
HIOKHIOK 4acTh (34), mMpuU O3TOM HIDKHSS YacTh CONEPIKUT HAKJIOHHYIO (PUKCHPYIOLIYIO
nosepxHOcTh (30B). Bepxnsist wacts (31, 33) mpoxoaut Hax O0JbIIeii BEPTHKAIBHON CEKIUEH MO

CPaBHEHHIO C HI)KHEH uacTeio (32, 34).

Yactu nepsoro (28) u Broporo (29) pukcHpyromero 3JieMeHTa, KOTOPbIe HAXOAATCS B KOHTAKTE
NPEACTABISIIOT CO00H HakiIoHHbBIE pukcupyromue nosepxuoctu (30, 30A, 30B) puxcupyromux
snemeHToB (28, 29) u Bepxuue vactu (31, 33) mepsoro (28) m BTOpOro (29) ¢pukcupyromux

SJIEMCHTOB Pa3HECCHBI IO MeHBIIeH MEPE YaCTUYIHO.

Breurnsst cropona (9) HampaBieHHOro BBepX si3bldka (7) COOEPKHUT BEPXHIOK BHELIHIOKO
4acThb (35) U HIDKHIOK BHEIIHIOK 4acThb (36), mpu 3TOM NepBbl (UKCUPYIOIIHN 3yeMeHT (28)
pacrioyiockeH Mexxay BepxHed (35) m HwKHe#d BHemHedW dwacTbio (36). HumkHAs BHEIIHSS
qacTh (36) pacrnonokeHa Onrbke K BHyTPeHHEH CTOpoHe (8) HampaBJIEHHOrO BBEpX si3blduKa (4)

10 CPAaBHEHUIO C BEPXHEH BHEIIHEH 4acThio (35).

BepxHsist BHemHss 4acThb (35) sIBJISETCS MO CYIIECTBY BEPTHKAJIBHOW M ONPEAEIsieT BHELTHIOKO
BEPTUKAJBHYIO TUIOCKOCTH (37), IpU 3TOM MNepBbIil GUKCUPYIOMIHA 351eMeHT (28) BhICTYMaeT u3
BHEIIHEH BepTHKAIbHOM TutockocTH (37). HiokHaAA BHEIHAA 4acTh (36) SBISIETCS MO CYLIECTBY
BEPTUKAJBHOH, U HAKJIOHHAs (pUKCHpYrowIasi moBepxHOCTh (30A) HukHEN yacTu (32) U HUKHSIS
BHeIIHsAA 4acTh (36) obpasyror yroa (B) or 100 mo 175 rpaaycos. Yron (o), oOpa3oBaHHBIN

MECXKOY BCPXHUMU KOHTAaKTHBIMH NMOBEPXHOCTAMU u HaKJIOHHBIMHA KOHTAaKTHBIMH
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noBepxHocTsIMH, u yroa (f), oOpa3oBaHHBII MeXny HWXKHEH BHeEIHEW dYacTeio (36) u
HAKJIOHHOH (ukcupyromer nosepxHOCThIO (30A) wnm HwkHedl dYacTeio (32) SBISAIOTCS

NPUMEPHO OJUHAKOBBIMMU.

Camas BHemHsisi vacth (38) mepBoro ¢Qukcupyromero sjementa (28) pacmoyioskeHa Ha

TOPU30HTAILHOM YPOBHE, KOTOPBIN HIKE IO CPABHEHHIO C HATIPABJIEHHON BBEPX KaHABKOM (0).

Ha ¢ur. 4 cxemaTnyHO MOKa3aH BapUAHT OCYIIECTBJIEHHUS JIBYX COEAMHEHHBIX MEXAy cOoO0H
na"ene (1) ¢ mepBOl W BTOPOH COEOUHHUTENbHBIMH YaCTSAMU COTJIACHO HACTOSIIEMY
uzobperenuro. Ilanemu (1) comepkaT NeEpPBYK COENUHUTEIBHYIO 4YacThb (2) U BTOPYIO
COEIMHHTENBHYIO YacTh (3) B COeNMHEHHOM cOCTOSTHUM. [Toka3aHHBIN BapHaHT OCYIIECTBICHUS
COZIEPIKHUT BCE 3JIEMEHTHI, IOKa3aHHbIe Ha (Ur. 1, U JOMOJHUTEIBHO COAEPKUT yrayoneHue (40),
pAacIoNIO’KEHHOE TOJ BEpXHEH KOHTAKTHOH NOBEPXHOCTHIO (14a) BTOpOH COEOUHHUTEIBHOMN
gactu (3). Vrayonenune (40) COmEPKUT BEPXHIOK HAKJIOHHYI IOBEPXHOCTb M HIDKHIOK
HAKJIOHHYK0 TIOBEPXHOCTb. HIIKHSS HaKJIOHHAas TIOBEPXHOCTh COBMEINEHA C HAKJIOHHOM
KOHTaKTHOU moBepxHOCThIO (15a) Hampasnennoro BHU3 si3biuka (7). Yriaybnenue (40) moxer
IEeWCTBOBaTh KaK pAaCIIMPUTENbHAas KaMmepa, NO3BOJIIOINAs HaOyxaTb Marepuany MaHelH,
HAaTpuUMep, NPU BO3JACHCTBUM TeIUla W/WIM BJard, W, KPOME TOTO, YMEHbINAeT IUIOIAlb
KOHTAKTHOH TMOBEPXHOCTH B BEPXHEM IIIBE MEXAy AByMs naHensiMu (1), 4ro mo3Bojsier Oosee
3aMETHO TMPUKIA/bIBATh 3)KMMHbIE CHJIbI B BEPXHEM IIBE MEXKAY YKa3aHHbIMU maHesiMu (1)

AJIA YAyYIICeHUA TUAPOU3OIAUOHHBIX CBOIMCTB ITaHEeJIH KaK TaKOBOIL.

Ha ¢ur. 5 cxemaTMuHO moOKa3aH NOAPOOHBIH BUA YacTH A BapuaHTa OCYIIECTBIICHUS,
NOKa3aHHOH Ha (ur. 4, BOKPYr BEpPXHUX KOHTAKTHBIX MOBEPXHOCTEH IByX COCTUHEHHBIX MEXKIY
co0Ooii maneneli. Ha ¢urype nokasansl JBe TOUKH HIIM 30HBI KOHTaKTa (41, 42), B KOTOPBIX cHja
3anerieHus (MM 3aKUMHAs CHJIa) B 3TOM KOHKPETHOH 00JacTH COeNMHUTEbHBIX YacTel (2, 3)
BBbIIIE, YeM B JPYTUX YaCTIX, MMOKA3aHHBIX Ha 3TUX (Qurypax. ITH OBE TOYKH WM 30HBI

UHTEHCHUBHOIO  KOHTakta (41 42)  mpuUBOAAT K  3HAYMTEIBHOMY  YJIYUYLICHHUIO

2

BOAOHCIIPOHHULIAEMOCTHU u CJICAOBATCIILHO, K AOMOJIHUTEIIbBHOMY YIYHLICHUIO

>
BOJIOHETIPOHUIIAEMOTO COENMHEHHN MEXKAy ykasaHHbIMH naHensmu (1). Ha ¢urype BupHo, uto
BEPXHHE KOHTaKTHbIE 00nacTu 14b u 14a He MOTHOCTBIO MAapPaJUIENbHBI, HO BEPXHs KOHTAKTHAsI
obnacte 14b cnerka HakJOHEHA MO OTHOLIEHUIO K MPOTHUBOTIOJIOXKHON BEPTHUKAIBHON BEpXHEH
KOHTAaKTHOH oOmactu 14a M, B 4YacTHOCTH, (HEMHOTO) OTXOAUT OT BEPTHKAJIBHOW BEpXHEH

KOHTAaKTHOH oOmactu 14a B HampaBJIeHUU BHHU3. DTO HE OOSM3aTENIbHO O3HAYAET, UYTO BEPXHHE

KOHTakTHble obOjactu 14a, 14b OynyT oTnmensiTeess APYr OT ApPyra B HANPaBJICHWM BHU3, HO
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OOBIYHO MPUBOAUT K TOMY, YTO KOHTAKT MEXKIY BEPXHHMH YaCTSIMH BEPXHUX KOHTAKTHBIX
obnacreit 14a, 14b Oonee WMHTEHCUBEH, Y€M KOHTAKT MEXKIY HWXKHHMH YacTSAMHU BEPXHUX

KOHTAKTHBIX oOnacreii 14a, 14b.

Bo3MoskHO, 4TO u3-3a (PUKCHPYIOIIEH CHJIBI 00NacTh HA WJIM BOKPYT HAKJIOHHOW KOHTAKTHOMN
MOBEPXHOCTH 15a HampaBJIEHHOTO BHU3 sI3bIYKA YIPYrO WM IUIACTHYECKH AeopMupyercs BO
BpeMsl 3aLETUICHUS] COCEIHUX HAKJIOHHBIX KOHTAKTHBIX MOBEpXHOCTEH. JIokampHO oOnacTh Ha
HAKJIOHHOH KOHTAKTHOH TOBEPXHOCTH 15b wim BOKpYyr Hee MOXKET TakXke YIpyro HIu

MIaCTUYECKU 1e(hOpPMHUPOBATHCS.

Ha ¢ur. 6 cxematuuHo mOKasaH NOAPOOHBIA BUA YacTH B BapuaHTa OCYIIECTBIICHUS,
NOKa3aHHOH Ha (Ur. 4, BOKPYTr GUKCUPYIOIIUX 3JeMEHTOB (28, 29) NBYX COEAMHEHHBIX MEXKIY

co0oil nauenew.

BepxHsist BHemHss 4acThb (35) sIBJISETCS MO CYIIECTBY BEPTHKAJIBHOW M OTPEAEIsieT BHELTHIOK
BEPTUKAJBHYIO TUIOCKOCTH (37), IpU 3TOM MNepBbIil GUKCUPYIOMIHA 351eMeHT (28) BhICTYMaeT u3
BHEIIHEH BepTUKaNbHOW T1uiockoctu (37). PaccrosHume (39a) mexny caMoil BHELIHEH
yacTeio (38) mepBoro ¢ukcupyromero sneMeHTa (28) W BHEUTHEH BEPTUKAJIbHOH IUIOCKOCTHIO
(37) cocraBisieT MO CyMIECTBY MOJOBUHY paccTosiHus (39b) mexkay caMoi BHEITHEH 4acThbio
BTOPOTO (UKCUPYIOMEro dieMenTta (29) u BepTuKaabHOU MIOCKOCThIO (37). Paccrosiane 39b
npeanoyTuTespHo Menbine 0,75 MM, a paccrosanue 39a npennouturenbHo MeHbuie 0,375 mm. B
BAPUAHTE OCYIIECTBJIICHHUS TOPH30OHTAIBHOE PACCTOSIHME MEXKIy BHEINHEH BEePTHUKAIbHON
IUTOCKOCTBIO (37) M BepXHell KOHTAaKTHON MOBEPXHOCTBIO paBHO pacctosiHuio D. Paccrostane 39b
MokeT ObITh OkoJIO B 0,4 pasza Gorblie, yeM pacctosiHue D, a paccrosiHue 39a MokeT ObITh

okoJio B 0,2 pa3a 6oJbine, yeM paccrosinue D.

ITopsiakoBble HOMepa, MCMOJIb3yeMble B 3TOM JOKYMEHTE, TaKHE€ KakK «IepBbII», «BTOPOiD»,
«TPeTUH» W T. 1., HCHOJB3YIOTCS TOJNBKO B wesIXx wuneHtudukauuu. Ilanenm cormacHo
n300pETEHUI0 TaKXKE€ MOTYT Ha3bIBaThCs IIMTKaMU. CepaueBrHa (CepALEeBUHHBIN CIIOH) MaHeH
TAK)K€ MOJKET Ha3bIBATbCS OCHOBOW (CJIOEM) M MOXKET COCTOSITh M3 MHOMKECTBAa TOCIOEB,
KOTOpPBIE MOTYT, HalpUMep, BKJIKOYATh apPMUPYIOIUMH CJIOH, TAKOW Kak CJIOH CTEKJIOBOJIOKHA.
COGI[I/IHI/ITGJ'II:;HI:;IG HaCTH TaKXE MOI'yT HAa3bIBATBCA COCAUHUTCIIbHBIMU HpO(bI/I.]'IﬂMI/I 50)041
COCINHAOIIMI HpO(I)I/I.]'IﬂMI/I. HOI[ KOTBECTHBIMMW» COCIUMHUTECIIbHBIMH HpO(bI/I.]'IﬂMI/I
MOJIPAa3yMEBAETCs, YTO 3TH COEOUHHUTEIbHBIE NPO(GHIN MOTYT B3aUMOACHCTBOBATH APYr C

apyroM. OIHAKO HaJisi 3TOTO OTBETHBIC COCAUHUTENbHbIE MPOGUIN HE O0S3aTeNhbHO OJKHBI
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uMeTh oTBeTHbIe (popMmbl. [lon ¢ukcanuell B «BEPTHKAIBHOM HAIPABJICHUN MOAPA3YMEBAETCS
dukcalnus B HaNpaBJIeHUH, MEPIEHANKYJISIPHOM TUTOCKOCTH mnanenn. Iloxg ¢ukcaumei B
«TOPW3OHTAJILHOM  HAMpaBJICHUW»  TOJapa3yMeBaercs  (UKcaluss B HANpaBJICHUH,
MEPIEHIUKYJISIPHOM COOTBETCTBYIOIIMM COEAMHEHHBIM IPAaHSIM IBYX MaHeNeH U mapajuieIbHOM
WUIA COBMAJAIOIIUM C TUIOCKOCTBIO, OTpeNeNsieMOoi maHemsiMUu. B KOHTeKcTe JaHHOTO TOKYMEHTa
BBIPAKEHUSI «BCIICHEHHBIH KOMIIO3UT» W «BCIEHEHHBIM IJIACTUYHBIN MaTepuam» (Wid
«TEHOIJIACTHYHBIM MaTepuaim») SBISIOTCS B3aMO3aMEHSIEMbIMU, MpH 3TOM (AaKTHUYECKU
BCIIEHEHHBI KOMIIO3HUT MPEACTABIIIET COOOH BCIIEHEHHYIO CMECh, BKITIOYAIOIIYIO MO MEHbINEH
Mepe OAuH (TEepPMO)IUTACTUYHBIA MaTepuaa U XOTsi Obl OJUH HATOJHUTENb (HEOJUMEPHBIH

MaTepua).

BelmeonvcanHbpie e U300pETeHUsT MPOMUTIOCTPUPOBAHBI HECKOJIBKUMH HIUTIOCTPATHBHBIMHU
BAPUAHTAMH OCYLIECTBIEHHs. BO3MOXKHO, YTO OTAENbHBIE HUAEH H300PETEHUS MOTYT OBbITh
npUMeHeHbl 0e3 TNpPUMEHEHUs TP 3TOM JPYyrux Jjeraneil omnucaHHoro mpumepa. Her
HEOOXOIMMOCTH TOAPOOHO OCTAHABIMBATBCS HA NPUMEPAX BCEX MBICIMMBIX KOMOHMHAIUIA
BBIIIEONUCAHHBIX HJIeH M300peTeHHs], MOCKOJIbKY CIELUAINCTY B AaHHOW O0JACTH TEXHHKH
OyeT MOHATHO, YTO MHOTOYHCIICHHbIE HIeH H300peTeHNsT MOTYT OBITh (TIOBTOPHO) OOBEIMHEHBI

AJIA TTIOJIYYEHUS KOHKPETHOTO ITPUMCHCHUA.

I'maron «comep:kaTb» M €ro CHPSDKEHMs, HCIOJNb3yeMble B 3TOH MATEHTHOW IyOJIUKALUH,
MOHUMAIOTCST KaK O3HA4arwlue HE TOJbKO «COIepXkaTb», HO TaKKe IMOHMMAKTCA Kak
o3HavaroImue Gpaspl KBMEIIATEY, IO CYIIECTBY COCTOSATh U3», «OOPa30BAHHBIN C TIOMOLIBIO» U

UX CIIPSAXKCHHA.



dopmyJia u300peTeHus

I. [Tanenb (1), B 4aCTHOCTH MaHeNb IJIs1 TIOJIa, COAEpIKaIIast:

a.

MO MEHbINEeH Mepe OJHY MEePBYI) COSNUHUTENBHYIO 4acTh (2) W, MO MEHbIIeH
Mepe OAHYy BTOPYK COEIWHUTENbHYI0 4YacTh (3), pacrloJjOKEeHHbIE Ha
NPOTHBOIIOJIOXKHBIX CTOpOoHax maHenu (1), mpu 3TOM mepBas COCOUHHUTENbHAS
4acTh (2) yKa3aHHOM MaHeNn U BTOPasi COSAUHNUTENbHAS YacTh (3) apyroil maHenu
(1) BBITIOJHEHBI C BO3MOYKHOCTBIO COETMHEHHSI IOCPEACTBOM JABIIKEHHSI BHU3,
IPU 3TOM IepBast COENUHHUTENbHAs 4acTb (2) CONEpPIKUT HAINPABICHHBIH BBEPX
s3bMOK  (4), TO MeHbIIeH Mepe OJIHY HAMpaBJISCHHYI0 BBEPX OOKOBYIO
MIOBEPXHOCTH (5), JEKAIIYIO0 HA PACCTOSHUYU OT HAIIPABJIEHHOTO BBEPX sI3bIUKA (4),
U HaIMpaBJICHHYK BBEpX KaHABKY (6), 0Opa3oBaHHYK MEXKIYy HANpPaBIECHHBIM
BBEPX S3BIYKOM (4) M HampaBieHHOH BBepX OOKOBOH MOBEPXHOCTHIO (5), mpu
5TOM HaIpaBJICHHAs BBEPX KaHAaBKa (0) BBIMOJHEHA C BO3MOXXHOCTBIO IIPHUEMa MO
MEHBIIIeH Mepe 4acTH HAPaBJISCHHOTO BHU3 si3bIuka (7) BTOPOM COSOUHUTENLHOM
yactu (3) apyroi manenu (1), mpu 3TOM CTOPOHA HAMPABJIIEHHOT'O BBEPX SI3bIUKA
(4), oOpameHHass K HampaBJIeHHOW BBepX OOKOBOH MOBEPXHOCTH, SIBJISIETCS
BHYTPEHHEH CTOpoHOH (8) HampaBIeHHOTO BBepX s3bluka (4), a CTOpOHa
HANpPaBJICHHOTO BBEPX s3bluka (4), oOpalneHHas OT HaMpPaBICHHOW BBEPX
OOKOBOH TMOBEPXHOCTU (5), SBJSIETCS] BHEIIHEW CTOPOHOU (9) HampaBJIEHHOTO
BBEPX sI3bIUKa (4),

IPU 3TOM BTOpasi COCAMHUTENbHAS 4acTh (3) COAEPIKUT HANpPaBICHHBIH BHU3
s3bIY0K (7), IO MEHbIIEH Mepe OHY HAIpaBJICHHYI0 BHI3 OOKOBYIO MOBEPXHOCTh
(10), nexamyr0 Ha pacCTOSHUM OT HampaBjieHHOro BHH3 s3bluka (7), u
HaTpaBJIeHHYIO0 BHU3 KaHaBKy (11), oOpa3oBaHHYIO MEXIy HANpPaBJICHHBIM BHH3
si3biukoM (7) W HampaBjieHHON BHH3 OOKOBOUW moBepxHOCTHIO (10), mpu >TOM
HarpaBjieHHass BHU3 KaHaBka (11) BbIMOJIHEHa C BO3MOMKHOCTBIO TNpUEMa IO
MEHbIIEH Mepe YacTH HAIPaBJIEHHOTO BBEPX sI3bIUKa (4) mepBoii COeNMHUTENbHON
yactu (2) npyroit manenu (1), mpU 3TOM CTOpPOHA HAMpPAaBICHHOTO BHU3
si3prdka (7), oOpameHHass K HampaBiIeHHOW BHM3 OokoBod mnoepxHoct (10),
SIBJIIETCSI BHYTPeHHEN cTopoHoH (12) HampasiieHHOro BHU3 si3bIuka (7), a CTOpOHA
HAIPaBJIEHHOTO BHU3 si3bI4Ka (7), oOpalleHHasi OT HanpaBJIeHHOH BHU3 OOKOBOH
nosepxHoctu (10), siBisieTcst BHemHeW cropoHod (13) HampaBIeHHOro BHU3

si3pruka (7);
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IPU 3TOM Kak BHeWHsist ctopoHa (13) HampaBineHHOro BHH3 si3bldka (7), Tak U
HamnpaBJIeHHAsT BBepX OOKOBas MOBEpPXHOCTb (5) o0e comepaT BEPXHIOD
KOHTAKTHYIO MOBEPXHOCTH (14) BOIM3M WITH 11O HAIIPABJIEHHUIO K BEPXHEH CTOPOHE
na"enu (1), mpu 3TOM TO MeEHbIIEeH Mepe OAHA W3 YKAa3aHHBIX KOHTAKTHBIX
nosepxHocTel (14) Mo MeHblIeld Mepe YaCTUYHO MPOXOMAT BEPTUKAIBHO, U TPU
5TOM BEpXHssl KOHTAakTHas mnoBepxHOCTb (14) BHewmHe#d cToponbsl (13)
HANpaBJICHHOTO BHU3 s3bluka (7) YKa3aHHOH TaHENW BBINOJHEHA C
BO3MOJKHOCTBIO 3alleIJIEeHHss C BEpPXHEH KOHTAKTHOW MOBEpXHOCThIO (14)
HaTNPaBJICHHOW BBepX OOKOBOH moBepxHOCTH (5) cocenHel mTaHeNd B
COEIMHEHHOM COCTOSsTHMU maHeneH (1);
IpU 5TOM HIDKE, W MPENNOYTHTENbHO NPUMBIKAIOLINE, BEPXHUE KOHTAKTHBIE
noBepxHocTH (14) Kak HampaBJIEHHOrO BHU3 si3bluka (7), Tak W HAMpPaBJICHHON
BBepX OOKOBOH moBepxHOCTH (5) comep:kaT HAKJIOHHYK) KOHTAKTHYIO
noBepxHocTh (15), mpu STOM HAKJIOHHAsE KOHTakTHash MOBepXHOCTh (15)
HANpaBJICHHOTO BHU3 s3bluka (7) YKa3aHHOH TaHENW BBINOJHEHA C
BO3MOJKHOCTBIO 3alleIUICHHss C HAKJIOHHOW KOHTAaKTHOW mnoBepxHOCTbIO (15)
HANpaBJICHHOW BBepx OOKOBOH moBepxHOCTH (5) cocenHell TmaHenun B
COCOMHEHHOM COCTOSTHMM YKa3aHHbIX mnaHened (1), mpu >TOM  Kaxknas
BEPTUKaJbHA YacThb BEPXHEH KOHTAaKTHOW moBepxHocTH (14) m kaxknas
MPUMBIKAOIAsT HAKJIOHHASI TIOBEPXHOCTH (15) B3aMMHO COCTABIISIFOT yroj (o) oT
100 no 175 rpanycos,
OpU S5TOM TPUMBIKAOLUIUN K HAKJIOHHOW KOHTakTHOW moBepxHocTH (15)
HANpPaBJICHHBIH BHU3 s3bIYOK (7) COHNEPKUT BHEIIHION TOBEpPXHOCTH (16),
pACIIONIOKEHHYK0 ~ HH)K€  HAKJIOHHOW  KOHTakTHOH  mosepxHoctu  (15)
HAMPaBJICHHOTO BHU3 si3bldKa (7), U NPU 3TOM NPUMBIKAOMAS K HAKIOHHOU
KOHTaKTHOH mosepxHocTH (15) HampaBieHHas BBepX OOKOBas MOBEPXHOCTH (5)
COIEPKUT BHYTPEHHIOK MOBEPXHOCTDb (17), pacrmonokeHHYIO HIKE HAKJIOHHOHN
KOHTaKTHOH moeepxHocTH (15) HampaBineHHOH BBepX OOKOBOI MoBepxHOCTH (5),
npu 3ToM BHewHss (16) u BHyTpeHHss (17) MOBEPXHOCTH MPOXOMAT MO CYIIECTBY
NapajyieIbHO M TPOXOISIT 1O MeHbIIeH Mepe YaCTHYHO B BEPTHUKAIBHOM
HAIpaBJICHUY,
OpU 3TOM B COEIWHEHHOM COCTOSIHUM COCEOHHMX TaHened HMeeTcs
npocTpancTBO (18) Mekny mo MeHbIned Mepe YacTbi0 BHEIUTHEH MOBEPXHOCTH
(16) manemu (1) ¥ Mo MeHbIIEH Mepe 4YacThIO BHYTpPeHHeH moBepxHocTH (17)

cocenueit manenu (1),
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IIPU 3TOM B COCAMHEHHOM COCTOSIHUM COCEIHHMX IaHeNleH BepXHHE KOHTAKTHBbIE TMOBEPXHOCTH
(14) ompenensiOT BHYTPEHHIOIO BEPTHUKAIBbHYIO IUIOCKOCTH (19), mpu S5TOM HAKJIOHHBIE
KOHTaKTHbIe TOBepXHOCTH (15a, 15b) pacronoskeHbl Ha CTOPOHE BHYTPEHHEW BEPTHKAJIBbHOMN

tockoctH (19), oOpaieHHo OT HalpaBIEHHOTO BBEPX s3bIUKa (4).

2. IManens (1) mo m. 1, oTMYarOIAsACcs TEM, YTO BEPXHSS KOHTAKTHas MOBEPXHOCTH (14)
HAIPaBJICHHOTO BHU3 s13bI4Ka (7) MPOXOANUT B BEPTUKAIHHOM HAINPABJICHUH, U MIPH STOM BEPXHSIS
KOHTaKTHasl NOBEPXHOCTH (14) HampaBJIeHHOH BBepX OOKOBOI MOBEPXHOCTH (5) HAKIIOHEHA BHU3
B HampaBJIeHHH OT HANpPABIEHHOTO BBEPX s3blUKa (4), MpH 5TOM, MNPENNOYTHTEIBHO,
BEPTUKAJbHAs BEPXHsAA KOHTAKTHAas MOBEPXHOCTb (14) HampaBieHHOro BHH3 si3bluka (7) |
HAKJIOHHAsl BEPXHsSs KOHTAKTHas MOBepxHOCTh (14) HampaBineHHOH BBepX OOKOBOM
MOBEPXHOCTH (5) B3aMMHO COCTaBJLSIIOT yrod ot O g0 2 rpaxycoBs, MmpeanoyTurenabHo oT 0 1o

1 rpanyca, 6onee npeanoururensHo ot 0 1o 0,5 rpanyca.

3. IMavens (1) mo m 1 wim 2, OTAMYAKOMIASCS TeM, YTO B COSAMHEHHOM COCTOSTHHH
COCEIHMX TaHeNell BepXHHE KOHTAKTHbIE MOBEPXHOCTH (14) OmpenensoT BHYTPEHHIOK
BEPTUKAJBHYIO TUIOCKOCTh (19), mpu 3TOM HaKJIIOHHBIE KOHTakTHbIE moepxHocTH (15a, 15b)
pacIioNio’keHbl Ha OJHOW M TOW K€ CTOpPOHE BHYTPEHHEH BepTUKaJbHOW Iutockoctu (19),

oOpaleHHOH B CTOPOHY OT HAIPaBJIEHHOTO BBEPX sI3bIUKa (4).

4. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENEISIIOT BHYTPEHHIOK BEPTUKAJIBHYIO IUIOCKOCTh (19), mpu 3TOM HAKJIOHHAs KOHTaKTHAs
nosepxHocTh (15a) HampaBieHHOro BHHU3 s3bldka (7) MPOXOAMT MAaKCUMaJIbHO Ha 1 MM,
MPEINOYTUTETHPHO MaKCUMaNTbHO Ha 0,5 MM, OoJjiee MPEANOYTUTENIHO MAKCUMATbHO Ha 0,2 MM,

B TOPU30HTAJIBHOM HAIPABJIEHUH 110 OTHOIIEHHUIO K BHYTPEHHEH BePTHKAIbHON TtockocTH (19).

5. ITanens (1) Mo OMHOMY M3 MPEALIECTBYIOIIUX MyHKTOB, OTIMYAIOIIASCS TEM, YTO JUIMHA
HAKJIOHHOH KOHTAakTHOH mosepxHocTH (15) HampaBieHHOHW BBepx OOKOBOH moBepxHOCTH (5)
NPEBBIAET JJIMHY HAKJIOHHON KOHTaKTHOH noBepxHOocTH (15) HanpaBineHHOro BHU3 si3brvuka (7),
IIPYU 3TOM TPEINOYTHTEIBHO JJIMHA HAKJIOHHOW KOHTAKTHOH moBepxHOCTH (15) HampaBieHHOM
BBEpX OOKOBOMW MOBEPXHOCTH (5) MO MEHbILIEH Mepe B IBa pa3a MPEBBILIAET JJIHHY HAKJIOHHON

KOHTaKTHOH noBepxHocTH (15) HanpaBieHHOro BHU3 si3bIvKa (7).
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6. [Tanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX MYHKTOB, OTJIMYAIOINASCS TE€M, YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTHKAIBHYIO IIOCKOCTH (19), mpu 3TOM Hacth (20) HanpaBIeHHOTO
BHU3 si3biuka (7), BKIFOYAsl €ro HAKJIOHHYIO KOHTaKTHYK TOBepxHOCTh (15a), mpoxomut 3a
npeaebl BHYTPEHHEH BepTUKAIBHOHN TutockocTH (19), mpu sToM yactsb (20) UMeeT 1o CyIiecTBy

dbopMy Tpanenuu WK KIMHOBUAHYIO (opmy.

7. ITanens (1) mo m. 6, oTM4aroLIasicst TeM, YTO BbicoTa d4acTH (20) mpeBbIIAeT LTUPUHY
YKa3aHHOW YacTH, TPU 3TOM, NPEANOYTUTENIbHO, MakCUMasbHas BbicoTa 4actH (20) 1o

MEHBIIIeH Mepe B TP pasa MPEeBhIIIAeT MAKCUMAIBHYIO IIHPUHY YacTu (20).

8. IManens (1) mo m. 6 wiam 7, oTJIMUArOIIasics TEM, YTO IHUpHUHA npoctpaHcTsa (18) paBHa

WM TIPEBBIIAET MHUPHHY YacTH (20) HampaBIeHHOTO BHU3 si3bIuKa (20).

9. IMTanens (1) Mo OAHOMY W3 TPEAIIESCTBYIOIIMX IYHKTOB, OTJIMYAIOIIASCS TEeM, 4YTO B
COCOMHEHHOM COCTOSIHHM COCEJHUX TIIaHeleld BEepXHHE KOHTAaKTHble TNOBepxHOCTH (14)
OTIPENIEISIIOT BHYTPEHHIOK BEPTUKAIBHYIO ITUIOCKOCTH (19), mpu 3TOM HaKJIOHHBIE KOHTAKTHbIE

noBEepPXHOCTH (15) MPUMBIKAIOT K BHYTPEHHEH BEPTHKAIbHON TutockocTH (19).

10. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIMIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BEpXHEeH CTOpOHOH (22) HampaBiIeHHOH BBEpX KaHaBKH (6) HA KOHTAKTHOM
MOBEPXHOCTH KaHaBKH (23), U mpu 3TOM Mexnay nepBoit (2) u Bropoil (3) CoOenquHUTEIbHBIMU
YacTMHU MMeEeTCs 3a30p (24), MpOXOAALINI OT HAKJIOHHBIX KOHTaKTHBIX NmoBepxHocTel (15) mo

KOHTaKTHOU MOBEPXHOCTH KaHaBKH (23).

1. IMTanens (1) mo moOOMY W3 TPEIIECTBYIOIINX MYHKTOB, OTJIMYAIOIIASICS TEM, YTO B
COCIMHEHHOM COCTOSIHUM COCEOHHMX maHenedl Hu3 (21) HampaBneHHOro BHH3 si3bluka (7)
KOHTAKTHPYeT C BepxHeH cTopoHOW (22) HampaBJIeHHOW BBepX KaHaBku (6) Ha,
MPEINOYTUTEIBHO TI0 CYIIECTBY TOPU30HTAJIHOW, KOHTAKTHOW MOBEPXHOCTU KaHaBKH (23), u
IIPU 3TOM MEKAY NepBoii (2) u BTOpoii (3) COEMHUTENbHBIMU YaCTMU UMEIOTCS 3a30phl (24) Ha

o0enx CTOpoHaxX KOHTAKTHOMN MOBEPXHOCTH KaHaBKH (23).

12, TIlawens (1) mo moOoMy M3 NPENIIECTBYIOIIUX IMYHKTOB, OTJIMYANOIIASCS TEM, HTO

BEPXHsIsI TIOBEPXHOCTh (25) HampaBJIEHHOTO BBEpPX s3bldKa (4) W BEPXHAA MOBEPXHOCTH (26)
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HAIpaBJICHHOW BHU3 KaHaBKU (11) B COCOMHEHHOM COCTOSIHMH, IO MEHbINEH Mepe, YaCTHYHO
pasHeCceHBI IPyT OT APyra TAKHUM O0pa3oM, YTO MEXAY ABYMs MOBEPXHOCTIMH (25, 26) nmeeTcs

3a30p (27).

13.  TIlamens (1) mo moOoMy M3 NPENIIECTBYIOIIUX IMYHKTOB, OTJIMYANOIIASCS TEM, HTO
BEPXHsIsl KOHTakTHas MoBepxXHOCTh (14) W HakJIOHHAs KOHTakTHas mMOBepXHOCTH (15)
HAIPaBJICHHOH BBEpX OOKOBOW MOBEPXHOCTH (5) B3AaMMHO COCTABJISIFOT NIEPBBIA YTOJI, a BEPXHSS
KOHTaKTHasi TOBEPXHOCTh (14) W HaKJIOHHAs KOHTAaKTHasi MOBEPXHOCTH (15) HampaBiIeHHOTO
BHU3 s3bIuKa (7) B3aUMHO COCTaBISIFOT BTOPOW YroJ, NPH 3TOM NEPBbIH M BTOPOH YIJIbI

HaxoJATCA B Ipenenax pasHulel B 20 rpagycos.

14. [Manens (1) mo nr0OOMYy M3 TPEAIIECTBYIOIIMX MYHKTOB, OTJIMYAIOMIASICS TEM, YTO
BHEIIHSAsS CTOPOHA HAIPABJIEHHOTO BHU3 si3blYKa (7) CONEPIKUT MEXKAY BEpPXHEH KOHTAKTHOM
noBepxHOCTbIO (14) W HAKIOHHOH KOHTAKTHOH mNOBEepXHOCTHIO (15a) HampaBJIEHHOTO BHH3
si3biuka (7) MO MeHbIIEH Mepe OMHO yriayOjieHwe, MPU 5TOM B COCOUHEHHOM COCTOSIHUU
COCEIHUX MaHeNel yka3aHHOe yriryOJeHne MPeAnOYTUTEIBHO PACIIONOKEHO HA PACCTOSHAM OT

BEPXHEH KOHTAKTHOH nmoBepxHOCTH (14) HampaBIeHHOH BBEpX OOKOBOH MOBEPXHOCTH (5).

15. IManens (1) mo nrOOOMYy W3 TPEIIECTBYIOIIMX MYHKTOB, OTJIMYAIOLIASCS TEM, YTO
BHEIIHsAsA CTOpOHA (9) HampaBJIEHHOTO BBEpX s3bluKa (4) COAEPKUT MepBbIH (PUKCUPYIOIIHN
sneMeHT (28), u pu 3TOM HampaBlieHHas BHU3 OOKoBasi moBepxHOCTH (10) obecrieuena BTOPbIM
bukcUpyOImUM 3eMeHTOM (29), Mpu 3TOM B COENMHEHHOM COCTOSIHUU COcenHuX naHenen (1)
110 MEHbIIeH Mepe 4acThb nepBoro (28) u no MeHbinel Mepe yacTb BToporo (29) puxcupyromero
3JIEMEHTa HAaXOAATCS B KOHTaKTe, 00pa3ys GUKCHPYIOMIYIO TOBEPXHOCTH (30) I BEpTUKAIBHON

¢dukcanuu naxenel (1) Mo OTHOIIEHHIO APYT K APYTY.

16.  TIlanmens (1) mo m. 15, oTnmuaromasicss TeM, 4To NepBbli PukcHpyOMA smemeHT (28)
NPEeACTaBIsieT COOOW HAPYKHYIO BBIMYKJIOCTH (28), MpU 3TOM BHEIIHSS CTOPOHA HApPY>KHOM
BBINYKJIOCTH (28) comep:kKuT BEpXHIOW 4acThb (31) M MPUMBIKAIOIIYIO0 HUKHIOW 4acThb (32), mpu
STOM HIDKHSS 9acTh (32) COOep KUT HAKIOHHYIO (PUKCUPYIOIIYIO MOBEPXHOCTH (30a), a BEPXHSIS

gacTh (31) comepKUT MPEANOYTUTENBHO H30THYTYIO HAIPABIISIOMIVIO IIOBEPXHOCTH (327).

17.  Tlamenp (1) mo m. 15 wimm 16, oTnMyaromWascss TeM, 4YTO BTOPOH (PUKCHPYrOIIMH

sneMeHT (29) mpencrasisier coboit yriyOnenue (29), conmepskainee BepxHIOIO 4dacTb (33) u
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NPUMBIKAIOIIYI0 HIDKHIOK 4acTh (34), MpU 3TOM HWKHAS YacThb COIEPIKUT HAKJIOHHYIO

¢dukcupyromyo noepxHocTs (30B).

18. IManens (1) mo n. 16 u 17, oTAUYAKOMASACS TEM, YTO JJIMHA HAKJIOHHON (DUKCHPYIOIIEH
nosepxHocTH (30a) HkHEl yactu (32) HapyKHOH BBIMYKIOCTH (28) Gonblie, MpeanoYTUTENBHO
no MeHblIed Mepe B 1,5 pasa Oosblie, 4eM HakJIOHHAs (pUKCHPYIOmash moBepxHOCTh (30B)

HIKHeH vactu (34) yrnyonenus (29).

19. IManensb (1) mo m. 16 u 17 wm n. 18, oTaMyaroImascst TeM, 4TO MO MEHbIIEH Mepe OlHa
HAKJIOHHast pukcupyromas nosepxHocts (30A, 30B) sBnsiercs mo MeHbIIeH Mepe YacCTUYHO

IJIOCKOM.

20. IMawens (1) mo . 16 u 17 wmm omromy u3 mm. 18-19, oTimMuaromasicss TeM, 4TO B
COEIMHEHHOM COCTOSIHUU COceHUX naHenel (1) Hapy)kHas BbIyKJIOCTh (28) u yrayonenue (29)
B3aUMOJIEHCTBYIOT ~ JAPYr C APYrOM HCKJIIOUUTENbHO dYepe3 HaKJIOHHbIE (UKCHUPYIOINE

nosepxHoctu (30A, 30B).

21. IMawens (1) mo . 16 u 17 wmm omromy u3 mm. 18-19, oTimMuaromasicss TeM, 4TO B
COCIMHEHHOM COCTOSIHUM COCeqHHX mnaHened (1) HakJIOHHbIE (PUKCHPYIOIIUE MOBEPXHOCTH

(30A, 30B) yacTHYHO TIEPEKPHIBAFOTCSL.

22.  Ilanens (1) mo ogHOMY M3 MYHKTOB 160-21, OTIMUarOmascs TeM, YTO BepXHss 4acTh (31,
33) mpoxonuT Hax OoJbIIeH BEPTUKAIBHON CEKLIMEeH MO CPaBHEHUIO ¢ HKHEH 4acThio (32, 34),
IPU 3TOM TIPEANIOYTUTENBHO BhICOTAa BepxHer wactu (31, 33) mo meHbwedl mMepe B TpH pasa

NPEBBIIIAET BBICOTY HIDKHEH uactu (32, 34).

23. IManens (1) mo n. 22, OTAMYAIOIASICS TEM, YTO YaCTH MEPBOTO (PUKCHPYIOLIETO SJIeMEeHTa
(28) u BTOpOTO 3MeMeHTa (29) PuUKCUpPYIOIIEro 3JeMeHTa, KOTOPble HAXOASTCS B KOHTAKTE, B
COCOMHEHHOM COCTOSIHUM coceqHux mnaHenedl (1) mpencraBmssror coOOH  HAaKIOHHBIE
¢dukcupyromue nosepxaocta (30, 30A, 30B) duxcupyrommx snementos (28, 29), w/unu npu
5TOM B CO€IMHEHHOM COCTOSIHUM naHenei (1) sepxHue yactu (31, 33) nepBoro ¢pukcupyromero
snemenTta (28) u BTOpOro snemenTta (29) QUKCHUPYIOIIMX 3JIEMEHTOB PA3HECEHBbI MO MEHbIIEH

Mepe YaCTHUYHO.
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24.  Ilasens (1) mo mobomy u3 mm. 15-23, oTauyaromascs Te€M, YTO BHEIIHsAs CTOpoHa (9)
HANpPaBJICHHOTO BBepX si3bldka (7) COAEPIKUT BEPXHIOK BHEIIHIOK HacTh (35) M HWKHIOK
BHEIIHIOW 4acTb (36), mpu 3TOM mepBblil (UKCHUpPYOMUN 3aeMeHT (28) pachoJioKeH MEXIy
BepxHer (35) m HwkHel (30) BHEIIHEH YacTblO, NMPH 3TOM HIDKHAS BHEWHsST 4acTh (36)
MPEINOYTUTEBHO PACIOJIOKEeHA ONFke K BHYTPEHHEH cTopoHe (8) HampaBJIeHHOTO BBEpX

si3pI4Ka (4) MO CpaBHEHUIO C BEPXHEH BHEIIHEH 4acThio (35).

25. TIMamenp (1) mo m 24, oTiIMYAKOINAsACS TeM, 4YTO BEPXHssl BHEIHAA dYacTb (395)
NPEANOYTUTENBHO — SIBISIETCS TI0  CYIIECTBY BEPTUKAIBHOW M ONPEAENsieT  BHEIIHIOK
BEPTUKAJBHYIO IJIOCKOCTH (37), IpH 3TOM IO MEHbILIEH Mepe 4acTh MepBOTO (PUKCHUPYIOIIErO
sneMeHTa (28) BBICTYNaeT M3 BHEIIHEH BEPTHKAJbHON IUIOCKOCTU (37) MmO MeHblIeH Mepe
YAaCTUYHO, MPEANIOYTUTEIPHO MAKCUMAIIBHO Ha 2 MM, 0OoJiee MPenrnoYTHTEIbHO MAKCUMAIBHO Ha

1 MM, B TOPU30HTAJIbBHOM HaAIIPaBJICHUU.

26.  Ilanens (1) mo m. 25, oTauHarOmascs TEM, YTO BHEUTHsSI BEPTHKAJIbHAS TWIOCKOCTD (37)
JETUT HANpPaBJICHHBIA BBEPX SI3BIYOK (4) Ha BHYTPEHHIOK CEKLIMIO, HANPABJIEHHYIO B CTOPOHY
HAIPaBJICHHOW BBEpPX OOKOBOH MOBEPXHOCTH (0), MU BHEIIHIOK CEKLHI0, KOTOpas COIEP>KUT
nepBbIil PUKCHPYOLTNI 35eMeHT (28), mpu 3TOM MakCUMajlbHAas [IMPHUHA BHYTPEHHEH CEKIHMU
COCTaBJIsIET HE MeHee 8 pa3, MpeAnouTUTeNbHO He MeHee 10 pas, MakCMMalbHOW LIMPWHBI

BHEIITHEN CEeKLIUU.

27.  Ilanens (1) mo omHOMY U3 mml. 15-26, OTAMYArOINASCS TEM, YTO MEPBBIA (PUKCHPYIOLIHI
sneMeHT (28) u BTOpoil PpuKcHpyroUuil 35meMeHT (29) pacnoJioXKEeHbl HAa YPOBHE HUXKE YPOBHS
HAKJIOHHBIX KOHTAKTHBIX mosepxHocTted (15A, 15B) HampaBnenHoro BHM3 si3bluka (7) o

HATPABJIEHHOU BBEPX OOKOBOM MOBEPXHOCTH (5).

28.  Ilamens (1) mo ogromy m3 mm. 15-27, oTinuuaroImascs TeM, YTO BHEIIHss cTopoHa (9)
HANPaBJICHHOTO BBEPX sI3bIUKa (7) CONEP)KUT BEPXHIOK BHEINHIOK dacTh (35), KoTopas
OTIpeNeNsieT BHELIHIOK BEPTHKAIBHYIO IUIOCKOCTh (37), mpu 3TOM MepBbId (PUKCUPYIOIIHMN
sneMeHT (28) conmepKUT HapPY>KHYI BBIMYKJIOCTb (28), MpU 3TOM BHEIIHSS CTOPOHA HAPY)KHOH
BBINYKJIOCTH (28) comep:kKuT BEpXHIOW 4acThb (31) M