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9acTh, IPHUEM IepBast COeTUHUTENbHAS YaCTh COIEPKUT HAaIPABJIEHHBIN BBEPX LIITYHT; 10 MEHbLIEH Mepe
OJIVH HAIIPaBJICHHBIN BBEPX TOPEL, OTCTOAIIN OT HAIIPABIEHHOTO BBEPX ILITYHTA; U HAITPABIECHHBIA BBEPX
a3, copMHUPOBaHHBIN MEX/Ty HAaIlPaBJICHHBIM BBEPX LIITyHTOM M HAIIPaBJICHHBIM BBEPX TOPLIOM; IPHYEM
CTOpOHa HaIlPaBJIEHHOTO BBEPX MINMYHTa, OOpalleHHas K HallpaBICHHOMY BBEpPX TOPILY, MPEICTaBISET
c000#1 BHYTPEHHIOIO MOBEPXHOCTh HAIPABICHHOIO BBEPX IIIIyHTA, a CTOPOHA HANPABIEHHOTO BBEPX
[IITyHTa, OOpallieHHass B CTOPOHY OT HAaIlpaBJICHHOTO BBEPX TOPIA, MPEACTAaBISIET COO0M HapyXHYIO
MOBEPXHOCTh HANPABJIEHHOIO BBEPX IINYyHTA; NMPH 3TOM, IO MEHBIIEH Mepe, 4acTh BEpXHEH CTOPOHBI
HalpaBJIeHHOTO BBEPX INMYHTa HAKIOHEHA OTHOCHUTEIBHO IUIOCKOCTH IAHENIM TAakuM 00pa3oM, 4TO
BEpXHsS CTOPOHA HANpaBICHHOTO BBEPX UIMyHTAa XapaKTE€PU3yeTCs HaIMYUEM HaWMBBICIIEH TOUYKH,
IpUYEeM HalpaBJICHHBIM BBEPX LIMYHT XapaKTepH3yeTcs ONpeesIeHHON IIMPUHOM, a HauBhICIIask TOUKA
HalpaBJIeHHOTO BBEpPX INIMYHTa OTCTOUT MeHee 4deM Ha 50% IIMpPUHBI OT HAPYXHOW IOBEPXHOCTH
HAMPaBJIEHHOTO BBEPX IIMYHTA.
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HAHEJIb, BUACTHOCTH, HATTIOJIbHAA INTAHEJIb WJIN CTEHOBASA INTAHEJIb

OIINMCAHUE

00J1aCTHL TEXHUKH, K KOTOPOH OTHOCHTCSH HACTOSIIIIEe H300peTeHue

Hacrosiiee n3obpereHne OTHOCUTCS K TTAHENH, B YACTHOCTH, K HAIOJbHON MaHEIH HITH K
cTeHoBOH maHenu. HacTosimmee m3oOpeTeHHe Takke OTHOCUTCS K MOKPBITHUIO, B YAaCTHOCTH, K
HATOJIbHOMY TOKPBITHIO, MMOTOJJOYHOMY TMOKPBITHIO WJIM CTEHOBOMY TOKPBITHIO, CONEpIKAIIEeMy

MHOXECTBO COETUHEHHBIX MEXKAY COOOH MaHenel COorlaCHO HACTOAIEMY H300pETEHHIO.

IIpeamiecTBYIONINEA VPOBEHL TEXHHKH HACTOALIEr0 H300peTeHus

B nocnennee necstunerne HaOMIOAeTCsl MPOPBIB Ha PHIHKE JIAMHUHATA UL TBEPIOTO
HAIOJIBHOTO MOKPBITHs. Y CTAHOBKA HAMOJIbHBIX NMAHEJIEH Ha HIDKEJEXKalee OCHOBAHUE MOKET
OCYILIECTBIISITBCS CAMBIMH Pa3HBIMU M3BECTHBIMHU criocobamu. Hampumep, OnuH M3 U3BECTHBIX
CHOCO0OB MpenyCMaTPUBAET 3aKPETUIEHNe HANOJbHBIX MaHeNel Ha HIDKeNeKalleM OCHOBaHHH,
WIN TyTeM UX MPHUKJICUBAHMS, WIA NPUOMBAHUS TBO3IIMH. JTOT CHOCO0 MMEET HEeNOCTaTOK,
3aKJIIOYAIOIIMICS B TOM, YTO OH CJIOXKEH B peaju3allid, a TaKXe B TOM, YTO MOCJIEAYIOIIHE
U3MEHEHHsT MOIYT OBbITb BHECEHBl TOJIBKO C BbUIAMBIBAHHMEM HAIOJbHBIX TNaHened. B
COOTBETCTBUHM C OJIHUM W3 aJBTEPHATUBHBIX CIIOCOOOB YCTAHOBKM HATIOJBHBIE IAHEN
YCTAHABJIMBAIOTCS HAa YEPHOBOW HACTHJI C OOJBIIUM 3a30pOM, MPH 3TOM HAIMOJbHBIE MaHEH
COMPATAIOTC MEXAy COOOH TOCPENCTBOM INMYHTOBO-TIA30BOTO COCAMHEHUs, TNpPHYEM B
OOJIBLITUHCTBE CIIy4aeB OHU CKJIEUBAIOTCS APYT C APYTOM TaKXKe IMOCPEICTBOM LIMYHTOB U Ma30B.
[TonyueHHbII TaKUM 00pa30M I10JI, HA3BIBAEMBIH TaKKe TOABMKHBIM MAPKETHBIM MOJIOM, UMEET
ONpeneeHHOe MPEUMYILIECTBO, COCTOSIEE B MPOCTOTE €r0 YCTAHOBKH, a TAKXKE B TOM, YTO MPU
3TOM 00€CIIeYHBAETCS BO3MOKHOCTh CMELIEHHs BCeH MOBEPXHOCTH T0J1a, YTO YaCTO yIOOHO IS
ajganTaluuu K TakOMy sIBJICHHMIO, KaK pacliMpeHue u ycaaka. Ho mpu ycTaHOBKE HaNOJIBHBIX
NaHeJel Ha 4YepHOBOH HACTHI C OOJBIIMM 3a30pOM TPOSBISETCS HEJOCTATOK HAIMOJBHOTO
MOKPBITUS YKA3aHHOTIO TUMA, KOTOPBIM COCTOUT, MPEXJIE BCErO, B TOM, UYTO NPU PAaCIIMPEHUU
MOJIa U €ro MOCIEAYIOLIEH YCaJKe MOTYT PaCXOAUTBCSI CAMU HAIOJIbHBIEC MAHEH, B PE3YyJIbTaTe
4ero MOryT oOpa3oBBIBATHCS HEXENATENbHBIE 3a30Pbl, HANPUMED, TPH Pa3PYIICHUH KJIEEBOTO
coennHeHus. [l yCTpaHEHMs 3TOrO HENOCTaTKa yike ObulM HCIpoOOBaHBI OIpeneeHHbIE
CHocoObl, TH€ MEKAYy OTACIbHBIMH  HANOJNBHBIMH  MAaHENSIMH  MPEAYCMaTPUBAINCH

COCAUHUTECIIbHBIC 3JICMCHTDI, BBIMIOJIHEHHBIC M3 METAJIJIa U YACPKUBAOIINE 5TU MAHEJIN BMECTE.
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OnHako Takue COEAUHUTENbHBbIE 3JEMEHTHI JOBOJbHO JOPOr0 CTOAT; M, KPOME TOro, HX
MOJArOTOBKA WJIM YCTaHOBKA 3aHMMAeT MHOIO BpeMeHH. M3BECTHBI Tak:ke HAIOJIbHBIE MMAHENH C
COEAMHUTENIbHBIMU YaCTSIMH COTIpsiraeMod (OpMBbI Ha MPOTHBOJICKAINX KPOMKAX MaHENTH. JTH
NaHEJIH W3BECTHOTO THIA OOBIYHO HMMEIOT MPSMOYIONbHYI0 (OpMYy H XapaKTePH3YIOTCS
HAJIMYMEM TIOBOPOTHBIX COEAMHUTENbHBIX HACTeH compsiraeMol (OpMbI HAa TPOTHBOJIEKALITIX
NPONIOJIbHBIX KPOMKAX MAHENN U CKIIA/IbIBAEMbIX COCMHHUTEIBHBIX YacTel conpsaraeMoii (opMbl
Ha MPOTUBOJIEKAIUX TOPLEBBIX KPOMKAX MAaHENH. YCTAHOBKA 3TUX HAIOJBbHBIX MaHeJIen
W3BECTHOIO THUIA OCHOBAHA HA TAaK HA3bIBAEMOM METOJ€ CKJIAAbIBAHMs, ITI€ MPOAOJbHA KPOMKA
YCTaHABIMBA€MOW MEpBONM MAaHENH CHadaja COENMHSIETCs C MPOAOJIbHOM KPOMKOH WM
BCTABJIICTCS B MIPOJOJBHYIO KPOMKY YK€ YCTAaHOBJIEHHON BTOPOU MAaHENN B IIEPBOM psily, IOCIIE
4ero TOpLEBas KpPOMKA NMEPBON MaHeNNu COEIUHSETCs C TOPLUEBOH KPOMKOH YK€ YCTaHOBJIEHHON
TpeThell TaHeNn BO BTOPOM PsiAy MPU OMyCKAHWUU (CKJIQABIBAHWUHN) TIEPBOW MaHenu, Omaromaps
4eMy OTOT THIl YCTAHOBKHM YAOBJIETBOPSET 3aJaHHOMY TPEOOBAHUIO MPOCTOTHI YCTAHOBKH.
Takum 00pazom, MOKET OBITh PEATM30BAHO HAIOJBHOE IMOKPBITHE, COCTOSINEE N3 MHOXKECTBA

napajuieIbHO OPUEHTUPOBAHHBIX PSIIOB COSUHEHHBIX MEXKAY COOOU HAIONBbHBIX MAHETCH.

Kparkoe pacKpbITHE HACTOSIIIET0 H300peTeHH

Ienp HacToOsIero M300peTEHUs] COCTOMT B TOM, YTOOBI MPEIJIOKHUTH MaHENb, MPUYEM
MHOXECTBO TaKHX IaHeNeH MOryT ObITb COEOUHEHBI MEXIy COOOH yCOBEpIIEHCTBOBAHHBIM
obpazom.

B aroit cBA3M HacTOSIIUM H300pEeTEHHEM NpeAsIO’KeHa MaHedb Mo 1. 1 ¢opMyIbl.
BepxHsis cTopoHa HaIlpaBJIEHHOIO BBEPX LIMYyHTAa HAKJIOHEHAa OTHOCUTEJBHO IUIOCKOCTH MaHeu
TakuM 00pa3oM, 4TO BEPXHssi CTOPOHA HANPABJICHHOTO BBEPX IIMYHTA CONEPXKUT HAWBBICUIYIO
TOYKY. DTOT HAaKJOH BEpXHEil CTOPOHBI HAINPaBJIEHHOIO BBEPX IIMYHTA MPOXOAUT BBEPX OT
BHYTPEHHEl MOBEPXHOCTH HANpaBJIEHHOIO BBEPX IIMYHTA K HApyXHOM IOBEPXHOCTHU
HaIPaBJIEHHOrO BBepX ILIMyHTAa. [I0 MeHbIIENH Mepe, 4acThb BEpXHEH CTOPOHBI HANPABIEHHOIO
BHHU3 I1a32 TaK)K€ MOXKET OBbITh HAKJIIOHEHA OTHOCHTENBHO IUIOCKOCTH MAHETH TaKuM oOpasom,
YTO BEpPXHsIsl CTOPOHA HANpaBJIEHHOI'O BHM3 I1a3a COAEPIKUT HAMBBICUIYIO TOUKY. DTOT HAaKJIOH
BEpPXHEH CTOPOHBI HANpPaBJIEHHOIO BHU3 Ma3a MPOXOAUT BHU3 OT HAIPABJIEHHOIO BHU3 TOpLA K
HalpaBJE€HHOMY BHHU3 LIMYHTY.

HampasneHHblii BBepx WIMyHT MOXET WMeTb MHUHHUMAJbHYIO, CPEIHIOI WU
MaKCHUMAJIbHYIO IIHPUHY, HU3MEPSEMYyI0 B IUIOCKOCTH [aHeNH, MPUYEM HauBbICIIAsS TOYKA
HAMpaBJIEHHOTO BBEPX LINMyHTa OTCTOUT MeHee 4eM Ha 50%, a mpeAnoUYTUTENbHO MEHee YeM Ha

25% wmupuHBI OT BHEUIHEHW MOBEPXHOCTH HANPABJICHHOTO BBEPX LINMYyHTA. JTa KOH(pUTrypauus
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00yCJIaBIMBaeT TO, YTO HAMUBBICIIAsI TOYKA HAIMPABICHHOT'O BBEPX IIIYHTA JISKUT HA HAPYKHON
MOBEPXHOCTH JIH BOJIM3H HAPYKHOM NMOBEPXHOCTH HANPABIEHHOT'O BBEPX IIMYHTA.

AHanoru4HbIM 00pa30M HAINpaBlIEHHBIH BHU3 Ia3 TaKXKe MOXET UMEThb MHUHHMAJbHYIO,
CPEIHIOI WM MAaKCUMAJbHYIO IIHPHUHY, W3MEpPAEMyI0 B IUIOCKOCTH MaHEeIH, MpuueM
HauBBICIIAs TOYKA HAIMPABIEHHOIO BHU3 Ma3a OTCTOUT MeHee ueM Ha 50%, a mpennouTUTENbHO
MeHee YyeM Ha 25% MHMPUHBI OT HAMIPABJICHHOTO BHU3 TOpLA. JTa KoHpurypamus odyciaBinBaeT
TO, UTO HauBBICIIAs TOUKA HANPABJIEHHOTO BHU3 Ma3a JISKUT HA HAIIPABJIEHHOM BHU3 TOpLE WU
BOJIN3U HETO.

BceneacrBue HakioOHa BepxHEH CTOPOHBI HANpaBJI€HHOTO BBEpPX IIMYHTAa 3TOT
HANpaBJICHHBIH BBEPX IINMYHT XapakTepU3yeTcss HauOOoNblLIeld TONIIMHON Ha HapyKHOH
MOBEPXHOCTH HAIPABICHHOrO BBepX wImyHTa. OOBIMHO 3Ta Ta CTOPOHA HANPABICHHOTO BBEPX
IIITYHTa, KOTOpass Hauboyiee TMOABEP)KEHA TMOBPEXKICHUSIM BO BpeMsl CLEIUICHUS U
TPaHCHIOPTUPOBKHU, MOCKOJIBbKY OHa SIBJISIETCS] YaCTbIO, KOTOpasl dallle BCErO BbIISTYMBAETCS. 3a
CUET TOrO 4YTO 3Ta CTOPOHA HMMEeT HauOOJBINYIO TOJIIMHY, MOXET OBITh monydeHa Oosee
NPOYHAsl COENWHUTENbHAs YacTb. JTa NPOYHOCTh oObOecrednBaeTcst Onaromapsi TOMY, YTO
HAaMBBICIIAS TOYKA PACIOJAraeTCss OTHOCHTENBHO OJMM3KO K HAPY’KHOW MOBEPXHOCTU WM JAXKe
Ha caMOl Hapy>KHOI MOBEPXHOCTH HAIIPABJIEHHOI'O BBEPX LIMYHTA.

B nmpennoururenbHOM BapuaHTe 3Ta (MOJIHAs)) BEPXHsAS MOBEPXHOCTh MMEET HAKJIOHHYIO
OPUEHTALMIO, MpH4YeM B 0Oojiee NPEATIOUYTUTENIbHOM BapHaHTE 35Ta BEPXHSAS MOBEPXHOCThb
NPOXOIUT BBEPX IO HAIPABIEHHUIO B CTOPOHY OT HAINPaBJIEHHOrO BBepX Topua. Takum obpasom,
5Ta HAKJIOHHAS BEPXHSS IMOBEPXHOCTb MOXKET TAK)KE BBIMOJHATH (DYHKIHMIO BBIPABHUBAOLIEH
KPOMKH, YTO JOIOJHUTEIbHO oOOJierdaer cueruieHne naHeneld. Ppasza «BbIpaBHUBAIOINAS
KPOMKa» MOXeT ObITh 3aMeHeHa (pa3oll «HANpaBISIOMIMN Kpal» WM «HAMPABISIOIAs
MOBEPXHOCTh». BepxHssA MOBEPXHOCTh HAIPABIEHHOIO BBEPX ILIMYHTA CMBIKAETCSI C HApY>KHOMN
OOKOBOH MOBEPXHOCTHIO HAIIPABIEHHOI'O BBEPX LIMYHTA, IPUYEM YKa3aHHAS HapyskHas OOKOBas
MOBEPXHOCTh HEOOs13aTeNIbHO CHAOKeHa MEepBBIM 3aIOPHBIM 3JIEMEHTOM. Y Ka3aHHAs HapyKHas
OOKOBasi TIOBEPXHOCTh NPEANOYTUTENIPHO HUMEET IO CYIIECTBY BEPTHKAJIBHYIO OPHUEHTALHIO.
Taxkum 0Opa3oMm, B MPEANOUTUTEIPHOM BapUAHTE NIEPBBIN 3aIOPHBIA 3JIEMEHT PacIoiaraeTcs Ha
IO CYLIECTBY BEPTUKAJIBHOM YYaCTKE HAIPABJIEHHOTO BBEPX LIMYHTA TAKUM O0Pa30M, UTO BbIIIE
U HIJKE 3alOpPHOTO 3JIEMEHTa HalpaBJIEHHBbIM BBEPX LUMYHT XapakTepU3yeTcs HaludueM [0
CYLIECTBY BEPTHKAJIbHO OPUEHTHPOBAHHON NMOBEPXHOCTH.

Benuunna Haki10Ha BepxHEH MOBEPXHOCTH WM BEPXHEI CTOPOHbI HAIPABJIEHHOIO BBEPX
IIITYHTA IPENNOUTUTENbHO cocTanisieT 10-45 rpanycos, B Oonee mpeanoYTHTEIbHOM BapHAHTE —
25-35 rpaaycoB, a B HauOoliee MPENNOYTUTEIBHOM BapuaHte — OKoio 30 rpaaycos

OTHOCHUTCJIBHO FOpI/ISOHTaJIbHOfI IUIOCKOCTH WJIM IDIOCKOCTH ITaHENH. YToJ HakJIOHA BerHefI
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MOBEPXHOCTU HAMNPABJICHHOIO BBEPX ILIMYHTA MPEANOYTUTENBHO SBJSETCS MNOCTOSHHOU
BEJIMYMHOM, & 3TO O3HAYAET, YTO BEPXHsAs IMOBEPXHOCTh MMEET IUIOCKYK) OpHEHTaluw. B
NPENNOYTUTEIBHOM BapUaHTE BEpPXHsAs CTOPOHA HANPABICHHONO BHHU3 Ma3a HMEET,
MPEANOYTUTENBHO TaKYIO K€ (B CPABHEHHM C HAKJIOHOM BEPXHEH MOBEPXHOCTH HANPABIEHHOIO
BBEpX UIMYHTA (B Cllydae €ro NpUMEHEHUs)), HAKJIOHHYI0 OPHUEHTALHI0. BepXHsis NOBEPXHOCTH
HAIpaBJICHHOTO BHH3 IMa3a 00pa3yeT HUKHIOK MOBEPXHOCTb MEPEXOIHONW YacTH, COSIUHSIOIEH
HaIPaBJIEHHBIM BHU3 IIIYHT C CEPALICBUHOM.

Takum oOpa3oMm, HauWBBICIIAS TOYKAa HANPABICHHOTO BBEPX INMYHTA MOXKET
pacrionaratecsi ONMMKe K HApY>KHOH MMOBEPXHOCTH HAIPABICHHOTO BBEPX INIYHTA, Ye€M K
BHYTPEHHEH CTOpOHE HAIPaBJIEHHOTO BBEPX ILIIMYHTA; W/WIM HAUBBICLIAS TOYKA HANPaBIEHHOIO
BHHU3 1232 MOJKET pAacIoyiaratbCsi ONMKE K HANpaBJIEHHOMY BHU3 TOPIy, YeM K BHYTpEHHEH
CTOPOHE HalpaBJeHHOrOo BHHU3 IWINyHTAa. COOTBETCTBEHHO, HAMBbICIIAs TOYKAa HE JIEKUT
NoCepeqiiHe, PAaBHO KaK M HaWBBICIIAs TOYKAa BOJIM3M HANPABICHHOTO BBEPX Ia3a WU
HAIPaBJIEHHOIO BHU3 IUNYHTA. B pe3ynbrarte camas yTONIIEHHAs 4acTh HAMpPAaBICHHOIO BBEPX
IIMYHTA PAcIOiaraeTcsl OTHOCUTENIBHO OJM3KO K HApPYKHOI CTOpOHE WM JaXKe HA CaMOM
HAapy>KHOH CTOpPOHE HAalpaBJ€HHOIO BBEPX LIMYHTA. JTOT NPHU3HAK MOKET TaKKe 3aMEHUTH
coboii TpeOoBaHus 11 BEPXHUX CTOPOH HAMPABJIEHHOTO BBEPX IINMYHTA U HAIMPABICHHOTO BHU3
masa, a Takxe TpeOOBaHMS HACTOALIETO M300pETEHMs K TONIHHE. B OMHON U3 anbTepHATHBHBIX
(bOopMyIHPOBOK HAMBBICIIAS TOYKA HATIPABICHHOIO BBEPX IIMYHTA MOXET PACIIONaraThCsi OJmKe
K Hapy>KHOW MOBEPXHOCTU HANPABJICHHOIO BBEPX LIMYHTA B CPABHEHHMH C HAINPABICHHBIM BBEPX
Ma3oM, a/WiIM HaWBBICIIAs TOYKA HANPABIEHHOIO BHU3 Ta3a MOXKET pacloiaratbCs OMmKe K
HaIPaBJIE€HHOMY BHU3 TOPLY B CPABHEHUHU C HAIMIPABJIEHHBIM BHU3 LIITYHTOM.

B ogHOM M3 BapHaHTOB OCYINECTBJIEHUS] HACTOSIIErO M300PETEHUS PACCTOSIHUE MEXKIY
HAUBBICILIEN TOUKON HAMIPABJIEHHOIO BBEPX LIMYHTA U HAPY>KHON MOBEPXHOCTBHIO HAPABIEHHOIO
BBEpPX IINYHTA B IUIOCKOCTH TaHeNell /WM pacCTOsSHME MeXAYy HauBbICIIEH TOUKON
HAIPaBJICHHOTO BHU3 11433 U HANPaBJIEHHBIM BHU3 TOPLIOM B IJIOCKOCTH NaHesen Oosee yem B 10
pa3 MeHbIIe TOJIIHMHBI MAHEeTH. DTOT NMPU3HAK MOXKET TaKKe 3aMEHUTh COOOM TpeOoBaHUs s
BEPXHUX CTOPOH HANpPaBJICHHOIO BBEPX WINYHTa M HANpPaBICHHONO BHU3 Ma3a, & TaKXKe
TpeOOBaHMs HACTOSIIEro N300PEeTEeH s K TONIINHE.

BepxHsAss CTOpOHA HAMpPaBJIEHHOIO BBEPX UINYHTA MOXKET PpACHOJAraTbCsl MEXKAY
BHYTPEHHEN MNOBEPXHOCTBIO U HAPYXKHOW MOBEPXHOCTBIO HAIPABJICHHOIO BBEpPX LINYyHTA, a
HAKJIOHHAS1 YaCTh BEPXHEH CTOPOHBI HAIIPABIEHHOT'O BBEPX IIMYHTA MOXKET MPENCTABISATh COOON
MPSIMOJIMHEMHYIO 4aCThb, IPU 3TOM IPSIMOJIMHEMHOCTb O3HAYAET, YTO HAKJIOH XapaKTepU3yeTCs

MIOCTOSIHHOW BEJTMUMHON 0e3 M3riuOOoB M 3aKPYIJIeHHH. JTO HE 3HAYUT, UTO BCS BEPXHsISI CTOPOHA
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HANpaBJICHHOTO BBEPX IONYyHTa OOS3aTeNbHO [OJUKHA HMETh HAKIOHHYI0 OpPUEHTALUIO
MOCTOSTHHOW BEJIMYUHBI.

Ilo MeHblIEN Mepe, 4acTb BHYTPEHHEH INOBEPXHOCTH HANPABJIEHHOIO BBEPX LIMYHTA
MOXeT OBbITh HAKJIOHEHA K HANpPABICHHOMY BBEPX TOPIY; WJIH JKe, IO MeHbIIell Mepe, 4acThb
BHYTPEHHEH MOBEPXHOCTH HAIPABICHHOTO BBEPX IIMYHTa MOXKET OBITh HAKJIIOHEHA B CTOPOHY OT
HampasjeHHOro BBepxX Topua. Ilo MeHblIel Mepe, 4YacTb BHYTPEHHEH MOBEPXHOCTU
HAIPaBJICHHOTO BHHU3 IIMYHTa MOXKET OBITh HAKJIOHEHA K HAMPABJIEHHOMY BHU3 TOPIY; WUJIH XK€,
10 MEHbIIEeH Mepe, YacTh BHYTPEHHEH MMOBEPXHOCTU HAIPABICHHOTO BHU3 LIMYHTA MOXET OBITh
HAKJIOHEHA B CTOPOHY OT HANPABJIEHHOIO BHU3 TOPLA. YTOJ HAKJIOHA MOXKET JIEXKATh B Ipeaesnax
0,5-10 rpanycoB, mpuyeM B MPEATIOUTUTEIBHOM BapUAHTE 3TOT YIOJ U3MEPSIETCS OTHOCUTENBHO
HaIpaBJIeHUs, NEPNEHANKYJAPHOIO IUIOCKOCTH MaHenu. Takas HAakKJIOHHAs CTOPOHA WU
BHYTPEHHSS] TOBEPXHOCTh HAIPABJIEHHOT'O BBEPX IIMyHTa (POPMHUPYET CUCTEMY THIA «3AKPBITHINA
na3». CucremMa C 3aKpbITBIM IA30M, XOTS OHa 4YacTo 0Oojee CIOXKHAa B IUIAHE peajH3aluu
COEIMHEHUs B CPABHEHHUHU C NMPOTUBONOJOKHBIMU 110 KOHCTPYKLUU CUCTEMAaMH THUIA «OTKPBITHIN
nas3», OOeCreunBaeT BEPTHKAJIBbHOE W TOPU3OHTAJBHOE 3aMUpaHHe IBYX NaHEJIeH IMocie HxX
cuervieHust Apyr ¢ apyrom. Ilpm sToM mpenmosnaraercs, 4TO ONUCAHHOE BEPTUKANBHOE U
FOPU30HTAJIbHOE HAIIPABJICHUE 33JJa€TCs1 OTHOCUTENIBHO TOPU3OHTAIBHOM MIIOCKOCTH (TUIOCKOCTH
nosia). Korna nanens HCHoONb3yeTcst B Ka4eCTBE MOTOJOYHON MAHEIH, MEXIy BEPTHUKAJIBHBIM U
FOPU30HTAJIbHBIM HAMNPAaBJICHUAMHU HET pasHuubl. Korga nanenp HCHOAB3yeTCs B KadeCTBE
CTEHOBOH NaHEeNH, 3aIUpaHue MPEACTaBIsieT COOONH TOPU3OHTAIBHOE 3alMpaHue U 3amupaHue
«BIEpeA-Ha3ad» WIM 3anupaHue B TiayOmHy. Yem Ooublie yron HakjOHA, TEM BbIIIE
3¢ EeKTUBHOCTD 3alMpaHus W TeM TPYyIAHEee, Kak IPaBHJIO, CLUEIUIATb (M, COOTBETCTBEHHO,
pacLeruIsATh) NaHesu.

Hapy:xHasi NOBEPXHOCTh HANPABJIEHHOIO BBEPX INIYHTA MOXKET, HAIIPUMEP, COAEP>KaTh
NIEPBBIN 3aIOPHBIA 3JIEMEHT, a/WIM HATPABJICHHBIH BHU3 TOPEL] MOXKET ObITh CHAO)KEH BTOPBIM
3aMOPHBIM 3JIEMEHTOM, MPU 3TOM B NPEANOYTUTEILHOM BapUAHTE MEPBBbIA U BTOPON 3aMOpHBIE
3JIEMEHTBI BBIMOJHEHB! C BO3MOXHOCTBIO B3aUMOJENUCTBUA APYT € APYroM 3amopHBIA 3J€MeHT
CHOCOOCTBYET 3alMpaHUI0 COENMHEHHBIX WM CLEIUIeHHbIX maHened. [lepBriil 3amopHbIi
3JIEMEHT MOXKET NPEACTaBIATH COOOH, HampuMep, HApPYKHBIA BBICTYI, & BTOPOH 3amOpHBIHA
3JIEMEHT MOXKET MPEeACTaBISITh cOOOH, HanmpuMep, BbIpe3 (HANpaBJIeHHBIH BHYTpPb), XOTSI MOTYT
OBITh MCTIOJB30BAHBI M JPYTHE BAPHUAHTHI OCYLIECTBICHHS 3alIOPHBIX 3JIEMEHTOB NPH YCJIOBHH,
YTO OHU O0ECIIEYMBAIOT ONPENEICHHYIO CTETNeHb 3alUPaHusl B ONpPENEIEHHOM HampasieHnH. B
5TOM OTHOLICHHH 3allUpaHUE MOXKET TaKKe NpeaycMaTpuBaTh (PHUKIMOHHOE cuervieHue. B
5TOM NOCJIEJHEM BAapPUAHTE OCYLIECTBJEHUs, IO MEHbIIEH Mepe, OJUH 3alOpHBIA 3JIEMEHT W3

YKCJIa MEPBOrO 3aMOPHOro 3JeMEHTa M BTOPOrO 3alOpHOrO 3JeMEHTa MOKeT ObITh 00pa3oBaH
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KOHTAKTHOW TIOBEPXHOCTHIO (IJIOCKOW WM mMeromed wHyr (opmy), chopMHpPOBaHHON W3
IUTACTHYECKOrO0 Marepuaja, HeoOs3aTelbHO OTHENBbHOTO, BBIMOJHEHHOTO C BO3MOXKHOCTBIO
CO37aHusl TPEHUs C APYTUM 3aMOPHBIM 3JIEMEHTOM IPYrol MaHEId B COCTOSHUHM CLEIUICHUs
(coenunenus). Ilpumepsl IIaCTUHECKUX MATEPHUANIOB, MOAXOASALIMX sl CO3JAaHUA TPEHUS,
BKJIFOYAKOT B ceOst:

- Auerane (POM), npouHbIi W JKECTKMH Marepuas, OOJaJaroIiuii BBICOKOH
yCTOMUMBOCTRIO K momsydectn. OH XapakTepusyercs HH3KUM KOI(PQPULMEHTOM TpPEHUs,
ocraercss cTaOUIIBbHBIM TNPU BBICOKUX TEMIIEpaTypax M OOJafaeT BBICOKOW YCTOHYHMBOCTBIO K
BO3/IEHCTBUIO rOpsiYeii BOIBIL;

- Hetinon (PA), koropblii mornomaer Oonblie Bjard, 4YeM OOJBIIMHCTBO
NOJMMEPOB; MPHU 3TOM 32 CUET IMOIJIOUICHHs Biard (paKTUUECKU TMOBBIMAETCS €ro yAapHas
NPOYHOCTh M O0INasi SHEPromnorjomarmas crnocodHocT. HelnoH Takxke XapakTepusyercs
HI3KUM KO3 (PHULMEHTOM TpeHHs, XOPOLIMMH 3JIEKTPOTEXHHUYECKUMHU CBOHCTBAMH U
YCTOHYMBOCTBI) K XUMHUUYECKHUM BO3JEHCTBUSIM;

- [omudranamun (PPA). 3TOT HEHJIOH ¢ BBICOKUMH SKCIUTYaTallMOHHBIMU
XapaKkTepUCTUKAMU obmanaer MOBBLIIIEHHOW  TEPMOCTOUKOCTBEO u CHUKEHHBIM
BiiaronoryiomenueM. Kpome Toro, oH o00jamaer BBICOKOH YCTOHYMBOCTBIO K XHUMHYECKUM
BO3ENCTBUSIM;

- Mommpupadpupkeron  (PEEK), mnpeacraensromuii  coboit  skapOCTOUKUH
TEPMOILIACT C BBICOKOW YCTOMYMBOCTBIO K XMMHUYECKUM BO3JEHCTBHUSIM U OTHECTOMKOCTBIO B
COYETAaHUH C BBICOKOW mpouHocThro. Marepuan PEEK  sBnsercs ¢asopurom B
a3POKOCMHUYECKON MPOMBILIJIEHHOCTH;

- IMomudennnencynsdpun (PPS), odecneunBaromiuii 6aJaHc CBOWCTB, BKIFOYAOIIINX
B ce0s1 yCTOMUMBOCTD K XHMHUYECKUM BO3JEHCTBUSM M BO3ACHCTBUIO BBICOKHX TEMIIEPATYD,
OTHE3AIMUTHOE CBOIMCTBO, TEKy4YeCTb, YCTOMYMBOCT K JedopManmud H  XOpOLINe
3JIEKTPOTEXHUYECKUE CBOMCTBA;

- IMomubytunentepedranar (PBT), ycroituupbiii k nedopmaruu u oOJagaronuii
BBICOKOM TEIUIOCTOMKOCTBIO W YCTOWYMBOCTBIO K XUMHUYECKMM BO3JEHCTBHUsAM, HapAny C
XOPOUIMMHU 3JIEKTPOTEXHUYECKUMHU CBOWCTBAMU;

- TepmornacTU4YHBIN TIOJIMUMU (TPI), oOnanaromuit BHYTPECHHEN
OTHECTOMKOCTBIO M XOPOIIMMH 3JIEKTPOTEXHUYECKUMH U (PU3MUECKUMHU CBOMCTBAMH, a TaKXKe
BBICOKON M3HOCOCTOWKOCTBIO;

- [omukapbonar (PC), oOnagmaromuii  BBICOKOW  yOApHOW  MPOYHOCTHIO,

TeIIOCTONKOCTBIO M YCTOMYMBOCTHIO K Aedopmanmu. Matepuan PC Takske o0nagaeT XOpOImuMu
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3JIEKTPOTEXHUYECKUMHU CBOWCTBAMM, U OH COXPAHs€T YCTOMYUBOCTb MPHU NOTPYKEHUH B BOAY,
HEOpPraHWYECKHUE UM OPraHUYeCKHUE KUCIIOThI; U

- Hommapupumun  (PEI), coxpaHsSromui NPOYHOCTb M JKECTKOCTb  IpHU
NOBBIIIEHHBIX ~ Temrepatypax. OH Takke o0nagaer BBICOKOH W JOJTOBPEMEHHOHN
TEIUIOCTONKOCTBIO, ~ YCTOHYMBOCTBIO K  nedopMalud, BHYTPEHHHIMH  OTHE3AaI[UTHBIMU
CBOWCTBAMH U  YCTOMYMBOCTBIO K  BO3ACHCTBUIO  T'MAPOKApOOHATOB, CIHUPTOB U
raJIOTeHUPOBAHHBIX PACTBOPUTENEH.

Ecnu BeICTYII pacnoniaraeTcst B BbIpe3e WM 3aXOIUT B HErO, TO OyJET CIOXHO H3BJICYb
5TOT BBICTYII U3 BbIPE3a, B YACTHOCTHU, B COYETAHUU C 3aIIOPHON CUCTEMOM TUIA «3AKPBITBINA Ma3»
Ha BHYTPEHHEH MOBEPXHOCTH HANIPABJIEHHOIO BBEPX IUNMYHTA. Pa3MmelneHne 3aopHOro 3JaeMeHTa
Ha Hapy>KHOW MOBEPXHOCTH HAIPABIEHHOTIO BBEPX LIMYHTa OOECIeYnBaeT TMOKOCTh Ha YPOBHE
(BBICOTE), I7I€ PACMOJIATAETCs 3aMIOPHBIM SJIEMEHT, H TAKOE MECTOIOJIOKEHHE TAK)KE MO3BOJIAET
3aMIOPHOMY 3JIEMEHTY MPEeAOTBPAIlaTh MOBOPOTHOE pa3beIMHEHHE WM paCLENIeHUE [BYX
MaHEJEH.

Hapy:xHasi NOBEpXHOCTb HANpPABJICHHOIO BHU3 IINYHTA MOXKET COAEPXKATb TPETUH
3alOpHBIM 3JIEMEHTa, a/Uju HamnpaBlieHHBbIH BBEPX TOpPELl MOXET COAepkaTb 4YeTBEPThIN
3aMOPHBIN 3JIEMEHT, NPUYEM B MPEANOYTUTENBHOM BAPUAHTE TPETUN U YETBEPTHINA 3alOpPHBIE
3JIEMEHTBI BBIMOJIHEHbI C BO3MOXHOCTBIO B3aUMOJENCTBUS Apyr ¢ Apyrom. OTaenbHO UM B
COUYETAHWH C CUCTEMOU 3alUpaHusi THMA «3aKPBITHIA Ma3» W/ KOHPUTYpaLHel ¢ TePBbIM U
BTOPBIM 3aMOPHBIMHU 3JIEMEHTAMH MAaHEIH MOTYT OBITh CHAO)KEHbI 3aIIOPHBIMH 3JIEMEHTaMH HA
HAapy>KHOM MOBEPXHOCTU HANPABJIECHHOIO BHU3 IUIYHTA W HA HANpPaBJIEHHOM BBepx Topue. M B
STOM CITy4ae 3aropHbIE 3JIEMEHThI MOTYT MPENCTaBIATh COOOH COYETaHHE BBICTYIA C BBIPE3OM,
XOTSl MOTYT OBITh TaKXe€ HCIIOJNB30BAHBI W HWHBIE BaPHUAHTBl OCYIIECTBJICHUS 3aMOPHBIX
3JIEMEHTOB TPU YCJIOBHUH, YTO 3TH 3JIEMEHTHl OOECIIEYMBAIOT OMNPEIEICHHOE 3alMpaHue B
ONpENEIeHHOM HaNpaBJIeHUH. B 3TON CBsA3M 3anupaHue MOXKET TaKXKe MpeayCcMaTpuBaTh
(pPUKIMOHHOE CLIETUICHHE.

Ilepexon Mexay HauBBICUIEHM TOYKOM HANpPABJIEHHOIO BBEPX UIMYHTA M HAPYXKHOU
MOBEPXHOCTBIO HAMPABJIEHHOI'O BBEPX IIITYHTA MOXKET OBITh CKPYIJIEH, a/UJIH TAKXKe MOXKET OBITh
CKPYTIJIEH MEpPexo]l MEXAYy HaWBbICIIEH TOYKON HANPABJIEHHOIO BHU3 Ia3a W HANPABIECHHBIM
BHU3 TOpUOM. IIpenMymecTBO CKPYIJIE€HHOrO MNEPEXOAA 3aKJIOUAeTCs B TOM, 4YTO YCHIIUSA,
MPUKJIAAbIBAEMBIE K IaHENsIM, B YaCTHOCTH, CLEIUJICHHBIM IaHENIsIM INPU CKPYIVICHHOM WU
IUITABHOM IIEPEX0ie, MOTyT ObITh pacrpeneseHbl 0oyiee pABHOMEPHO, U BOSHUKHOBEHHE TTMKOBBIX
HAarpy30K MeHee BEepOSATHO. DTO MpeoTBpallaeT, 0 MEHbLIEH Mepe, B ONpPeAeNeHHON CTeleHn

MOSABJICHUEC TPCIIWH WJIH NPCHIATCTBYCT UX BO3ZHUKHOBCHUIO.
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Mexny maHenssMH B COCTOSTHUU CIETUIEHUS! MOKET ObITh MPEAYCMOTPEH Psill 3a30pOB,
MPEANOYTUTENBHO BRIOPAHHBIX M3 TPYIIIBI, KOTOPAsi BKJIKOYAET B ceOsi: 3a30p MEKAY Hapy:KHOH
MOBEPXHOCTHIO HAMPABJICHHOTO BHHU3 IIMYHTAa U HAMPABJIEHHBIM BBEPX TOPLIOM; 3a30p MEXKAY
HapY>KHOM MOBEPXHOCTHIO HAMPABJICHHOTO BBEPX IIMyHTA U HAINIPABJICHHBIM BHU3 TOPLIOM; 3230
MEXAy HaIpaBJE€HHbBIM BBEPX MIMYHTOM U HAMNPABJICHHBIM BHHU3 TMA30M; 3a30p MEXAY
HaIPaBJIEHHbIM BHU3 IIMYHTOM M HAMPAaBJIE€HHBIM BBEPX MMA30M; 3a30p MEXKIy HaWUBbICIIEH
TOYKOH HAIMPABJIEHHOTO BBEPX LIMYHTA W HAWBBICIIEH TOYKOM HANpPABJICHHOTO BHH3 Mas3a; U
3a30p TOJ HAMNPABJICHHBIM BBEPX IIMyHTOM, MPOXOISAIIMNA B CTOPOHY HAIPABJICHHOTO BHU3
Topua. Hanuuue mnpeaHamMepeHHO TNPEAYCMOTPEHHBIX 3a30pOB  IMOTEHIMANBHO  CIYXKUT
JOCTIDKEHUIO psna 1eneil. Bo-mepBrix, 3TO MO3BONISET MPEAYCMOTPETh AOMYCKH ¢ HEOOIbLIINUM
3amacoM npu npoduIupoBaHuy Wik (Pppe3epoBaHUM COSAUHUTENbHBIX YacTeil. Eciu, Hanpumep,
pa3Mepbl ONHON W3 YacTeii HEMHOTO NPEeBBIMAIOT 3aJaHHBIE, TO TAKOH 3a30p MOXKET ObITh
UCTIOJIb30BaH JIs1 00ecTiedeHNs] BO3SMOKHOCTH TPHEMa 3JIEMEHTA C TAKUMH CIUIIKOM OOJbLINMU
pasmepamu. Kpome TOro, 3Tu 3a30pbl MOTYT OBITb HCIOJB30BAHBI JJISI MX 3arOJHEHUS
MOCTOPOHHUMH MaTepHalaMi WJIM CYECAHHbIM M CPE3aHHBIM MAaTE€PHUAJIOM CEpPLICBHHBI,
KOTOPBIN, K TPUMEPY, OTHAEISETCA OT MAaHENEeH BO BpEMs X CLEIUICHUSI APYT C IPYTOM.

CepaueBrHa MOXKET COMEPKaTh KOMITO3UIIMOHHBIM MaTepuall, BRIOUPAaeMbIi U3 TPYIIIILI,
B KOTOPYIO BXOZST CIEAYIOLIME MaTepuaibl: MUHEpPaJbHBbIH MaTepuall, HallpuMep, Ha OCHOBE
OKCHJAa MAarHusi U CHUHTETUYECKHM MaTepuall, HampuMep, TEPMOIIACTHYHBIA MaTepuaj, Mnpu
3TOM O0BEM MHUHEPAJbHOTO MaTepuajia COCTaBJsIeT, MO MeHblnell mepe, 50% warepuana
CEPILIECBUHBI, & B MPEANOYTUTEIHHOM BapuaHTe — 1Mo MeHbined mepe, 60-70%; HamoNHUTEND,
TakOW Kak MeJl WIM TPyxXa, U CHUHTETHYECKHH MaTepuan, TAaKOW Kak TepMOIUIACTHYHBIA
MaTtepuaj, MpudeM OOBEeM HAIOJHHUTEIS COCTAaBJIsIeT, MO MeHbined Mmepe, 50% wmarepuana
CepALEBUHBl, a B TMpPENNOYTUTEIPHOM BapuaHTe — M0 MeHbulell wmepe, 60-70%; wu
SKCTPYAUpPOBAaHHAs CMeCb, IpUYEeM CMELIMBAIOTCS, a 3aTeM I[IOJIBepPraroTCs JKCTPY3HH,
HaIpuMep, 1Ba pa3HbIX MaTepuaa.

IlepBas coenuHMTENbHAsT 4YacTb MOXET COJEPKaTb IMEPBYI0 IEPEXOAHYIO 4YacTb,
PACTIOJIOKEHHYI0 MEXKIy CEpALEBHHON W HANpaBJICHHbIM BBEPX LIMYHTOM, a BTOpas
COEIMHUTENbHAS YaCTh MOXKET COJEPKaTh BTOPYIO NMEPEXOAHYIO HaCTh, PACIIONIOKEHHYIO MEXAY
CEepILEBUHON ¥ HANpPaBJCHHbIM BHHU3 wMyHTOM. IlepBas mepexomHas dYacTb MOXKET
XapaKTEePU30BATHCS HATMUYHUEM OCIIa0JIEHHONW 00JIaCTH YMEHBIIEHHOW TOJNIIUHBI, 00Jerdarmei
nedopmaruio nepBoi mepexoqHON YacTH BO BPeMsl CLICTUICHUS, a/HITH BTOpPasl NepexoaHast 4acThb
MOXET XapaKTepU30BaTbCsS HAJIUYUEM OCJAa0JIeHHOW OO0JacTH YMEHbBLIEHHOH TOJIIHHBL,
observaromieit neopmariro BTOpOH MepexXOAHONW 4YacTH BO BpeMs CIETUICHUS, MPH 3TOM, B

YaCTHOCTH, BTOPas MEPEXOHAs YaCTh XapaKTePU3yeTCss HAMMEHBIIEH TOJIIUHON OJIMKe BCEro K
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cepaneBrHe. MUHUMasbHAs TOJIIMHA B TOYKE, PACTIOJIOXKEHHOW OJIMKe BCEro K CepIlleBHHE,
0O3HA4Ya€T, 4YTO €CJIN ABUIaTbCA BOOJIb HepeXOHHOﬁ HaCTU B HAIpPaBJICHHUU OT CCPALUCBUHBI K
IIITYHTY B IUIOCKOCTH TAHENH, TO TOJIIMWHA BTOPOH MepexOomHOW 4acTh OymeT BO3pPacTaTh.
O6bILIHO 3TO UMECT MECTO B TOM Cliydac, €CJIM HAaWBbLICHIAA TOYKA HAIIPABJICHHOI'O BHH3 I1a3a
pacnojara€tcsd B TOYKE NEPEXoaa MEXKAY HaIllPaBJICHHBIM BHHU3 IMAa30M W HAIpaBJICHHBIM BHH3
TOPILIOM.

Hapy>KHa$[ MOBEPXHOCTH HAINPABJICHHOTO BBCPX HINYHTA MOXET OTCTOATb OT
HAaIPaBJICHHOIO BBEPX TOpLA HA OMpPEIESICHHOE PACCTOSIHHE, KOTOPOE M3MEPSIETCS B IMJIOCKOCTH
MaHeJInu, NpUYIEM 3TO PACCTOAHUEC MOKET 6bITb MCHbBILIC TOJIIWHBI CEPALUCBUHDI. PaccTosHue
MEXAy HaIpaBJICHHBIM BBEPX ILINYHTOM M HAPY>KHOH MOBEPXHOCTBIO HAMNPABICHHOIO BBEPX
IIITyHTa OOBIMHO BKJIOYAET B ceOsl JUIMHY MEPEXOIHON YacTH U TOJIIMHY HAIPaBICHHOTO BBEPX
IINyHTa. 3asBICHHOE OTHOCHTENbHO HEOOJbILIOE pPaCCTOsIHUE O0eCreYrBaeT BO3MOKHOCTD
NMOJy4Y€HHUsI OTHOCHUTECJIIbHO KOMIIAKTHOH COeI[I/IHHTeJIbHOfI HaCTH, a TaKXE SKOHOMUT MaTCpUall,
KOTOPBII JOJDKeH OBbITh yHAJIeH, Hampumep, Npu (pe3epoBaHUU COSTUHHUTEIBHBIX 4acTel U3
JOCKH MaTepHaia CepEBHUHbI.

ITaHenp MOXET UMETh YAJIMHEHHYIO (OpMy, IPUYEM IepBasi U BTOPasi COEUHUTEIIbHbBIC
YaCcTH pAaCroNiaraloTCss Ha TOPIEBBIX CTOPOHAX TMaHENU. B MpenmnouTHTENhHOM BapUaHTE
MNPpOAOJBbHBIC CTOPOHBI CHa6}KeHbI MOBOPOTHBIMHU 3allOPHBIMHA HpO(bI/IJ'IﬂMI/I, WJIN K€ OHU TaKXKe
CHaOXEeHbI TIEPBOH M BTOPOH COEAMHUTENbHBIMU YacTsM. lIpennoskeHHble 3amopHble Mpodm
WK 3alopHbIE PEIeHUs [EeNeco00pa3HO HCMOJb30BaTh B MAHENSX HECKOJIbKHUX THIIOB, B
YaCTHOCTHU, B IIaHEJIAX YI[J'II/IHGHHOI\/'I q)OprI, CXOXKUX C JIaMUHHUPOBAHHBIMU HAIlOJIbHBIMU
nokpeiTusiMu.  [IpensioskeHHble 3arnopHble MPoduIr OCOOEHHO XOpPOIIO TMPOSIBISIOT Cedsl,
HaTpUMep, B KaU4eCTBE 3aNOPHBIX CAMO3AIIEIKUBAIOLINXCS MPOQUIIEH, PH 3TOM BEPTHKATBHOE
WM HalpaBJICHHOC BHU3 ABWXKECHUEC COUCTACTCA C MOBOPOTHBIM ABUKCHHEM IO MPOAOJIbHBIM
KpoMkaM. Hapsiny ¢ 3TUM Anisi CUETUIEHHs TaHesel Mekay coOOM MOXKET COBEpIIAaThCsS HEYTO
BPOJIE 3UT3aro00pa3HOrO JIBUKEHHUSI.

HanpasnenHblii BBepX TOpel MOKET ObITh CHAOXEH MO CYIIECTBY HAIpaBJIEHHBIM BOOK
masoM Ui TpUeMa HampaBJIeHHOro BOOK IINMYHTA; W/MIM HApyXKHas TOBEPXHOCThb
HalpaBJICHHOI0 BHHU3 MIIIyHTAa MOXET 6bITb CHa6}KeHa HaIrpaBJICHHbIM B6OK LIIMTYHTOM,
3axoas1iiM B HaHpaBJ’IeHHbeI B6OK ma3. OTO IO3BOJISIET COCAUHUTD ABC MAHCINU MMOBOPOTHLIM,
APHUPHBIM WX YIJIOBBIM JBUXKCHUEM, IIPUYCM HaHpaBJ’IeHHbeI B6OK LIMYHT 4aCTUYHO 3aXO0OUT
B HAIMpPaBJICHHBIN BOOK MMa3 MO ONpedeNiEHHbIM yIJIOM, U TAHENIU PACIOjararoTCs MO yrioMm
OTHOCUTCJIBHO JOpyr Apyra. HOCKOHbe BEPXHsAA CTOPOHA HAIIPABJICHHOI'O BBCPX MIIIYHTA
HAKJIOHEHA U YBEIMYMBAETCS B pa3Mepax OJInke K Hapy>KHOH MOBEPXHOCTH LIMYHTA, B POLIECce

YIJIOBOTO BpAIEHUS] HanOoJyiee YTOJIIEHHBbIH yYacTOK HANPABICHHOTO BBEPX INITYHTA MOJXKET
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NPOSIBUTBCS OTHOCUTENBHO MO3AHO, YTO objerdyaer cueruieHne. s oTaeneHnst HanpaBieHHOTo
BOOK IINMyHTa M HANPABJIEHHOTO BOOK Ma3a OT HANPABJICHHOTO BHU3 LINMyHTA W HAIMPaBIEHHOTO
BBEPX TOpPLA MOXET OBITh HCIONb30BAaHA BEPTHUKAJIbHAs IUIOCKOCTb. B BepxHeH wactu
COEIMHEHMs JIBYX MaHEJIEeH 5TU MaHeNIW BXOAAT B CONPUKOCHOBEHHE APYyTr ¢ apyrom. Ha stom
sTame MOXKeT ObITh TPOBENEHAa BHPTYyaJbHAs BEPTUKAJNbHAs JIMHUS WIM  JIMHUS,
NEePIeHINKYJISIPHAS TUIOCKOCTH NaHenu. JIrobast 4acTh, BBICTYMAIOINAS 32 3Ty JHHUIO (HAPYXKY
1Tl HAIIPaBJICHHOTO BOOK LIMYHTA U BHYTPb IUI HANPABIEHHOTO BOOK IMa3a), MOXKET CUUTATHCS
YaCThIO HAMPABJIEHHOTO BOOK IIMyHTA WK Ta3a.

BronHe pmomycTHMO, YTO TEPBBIA  COENMHUTENBbHBIH TpoQwiab (W/WIH  TPETHi
COCAMHUTENbHBIA TpOoQUIb) W BTOPOH COEOUHHUTENbHBIA Npopuib (W/WMIM HYeTBEPTHIN
COEAMHUTENBbHBIN MPOQHIIb) MOTYT OBITH CKOHQUIYPUPOBAHBI TAKUM 00Pa30M, YTO B COCTOSTHUH
cueruieHuss 00pa3yeTcsl NMpeABapUTENbHOE HATSDKEHHE, BCIEICTBHE HEro COOTBETCTBYIOIIUE
KPOMKH CLEIUICHHBIX MaHeNeHd NMPUTATHBAIOTCS APYT K APYTY, IPU 3TOM B NPEANOYTUTEIBHOM
BAPUAHTE O5TO OCYIUECTBJIAETCS IMYyTEM HAJIOXKEHUS MEePEeKPBIBAIOIINXCS KOHTYPOB MEPBOTO
COEAMHUTENBHOrO TpoQuiIst (W/WIM TPEThEro COCOUHHUTENBHOTO TNpoduis) M BTOPOro
COEAMHUTENBHOrO Tpoduis (W/WIKM YETBEPTOro COENUHUTEIBHOrO Mpoduiisi), B HYAaCTHOCTH,
MEPEKPHIBAKOINUXCS] KOHTYPOB HAIPABJIEHHOTO BHU3 IIMYHTAa M HANPABJICHHOIO BBEPX Masa
U/WIM NEePeKPbIBAIOLINXCS KOHTYPOB HAIIPaBJIEHHOIO BBEPX IIIYHTAa U HAIPABJIEHHOTO BHM3
masa, W TNPH 3TOM TMEPBBI COEOUHHUTEIBHBIN NPOQMIb (W/WIH TPETHH COEAMHUTENbHBIN
npo k) U BTOPOH COEAMHUTENBHBINA NPOGUIb (M/MIH YeTBEPTHIH COEANMHUTENBHBIA TPO(UIIH)
CKOH(HTI'YpHPOBAaHBI TAaKUM OOpPa3oOM, YTO JBE TAKHE MAHEIH MOTYT OBITb COENUHEHBI IPYT C
APYrOM TYyTEM COBEPIIEHHUS CKJIAJbIBAIOLIEr0 IBMXKEHUS W/MIU BEPTUKAJIbHOTO CMELIECHUs,
IpUYEM B COCTOSHUM CLEIUIEHUs, MO MEHbLIEH Mepe, 4acTh HAIpaBJICHHOIO BHU3 IIMYHTA
BTOPOTO COEIMHUTEIBHOrO MPOodHiIst (M/WIIN YETBEPTOro COEAMHUTENLHOTO MPOQHIIs) BXOAUT B
HANpPaBJICHHBI BBEPX Ia3 MEPBOrO  COCAMHHUTENBLHOTrO mnpodwis (W/WiIM  TPeTbero
COEAMHUTENILHOTO MPOQIIs) TaKUM O0pa3oM, YTO HAIPaBJIEHHBI BHHU3 LIMYHT 32)KUMAETCs
NEPBbIM COCOMHHUTENBHBIM NpoQuiieM (W/WIH TPEThHUM COCOUHHUTENbHBIM Mpoduiem), W/ i
HANpaBJICHHBI BBEPX INNYHT 3a)KUMAETCS BTOPBIM COENWHUTENbHBIM mpoduieM (u/wimm
YEeTBEPTHIM COEIUHUTEIBHBIM NPOQUIIEM).

IIpenBapuTenpHOE HATSXKEHHE O3HAYAET, YTO B COCTOSIHUM CLETUICHUS] COCUHUTEIIbHBIC
4aCTH AABAT OPYr HA Jpyra, NpU 3TOM MNPUKIAABIBAKOTCS TAKUE YCUIIHS, YTO COEAUHUTEJbHBIC
YaCTH H, CJIEJOBATENIbHO, COOTBETCTBYIOIIME MAHEIN CO CTOPOHBI COOTBETCTBYIOIIUX KPOMOK
MPUTATUBAKOTCA (TOJKAKTCS) APYT K APYTy, NPUYEM NepBas COEAUHUTENbHAS YaCTh U OTBETHAs
BTOpasl COEIMHUTENbHAsl 4acTb B3aUMOJAEWMCTBYIOT TakK, YTO OHHU 3aXUMAIOT APYr Apyra. JTo

3HAYUTCJIbHO ITOBBIINACT YCTOI\/'ILII/IBOCTI:; U HaJCKHOCTHL CHCIIJICHUA HepBOfI COGI[I/IHI/ITGJ'II:;HOI\/'1



-11 -

4aCTH U BTOPOM COEAMHUTENBHOW YacTH, a Takke MPefOTBPAIlAeT pPaCXOKIEHUE
COEAMHUTENIbHBIX YacTeH (BCJIEACTBHE YErOo MEXKIY COCEOHHMHU MaHENIMH MOT Obl BOSHUKHYTh
3a30p), MPU 3TOM COXpaHseTcs OOJbIIOe NMPEUMYINECTBO, COCTOSIIEE B TOM, YTO MaHEIH
BBITMIOJIHEHBI C BO3MOXHOCTBIO CLEIJIEHUSI APYT € APYTOM IyTEM COBEPIIECHUS CKJIAABIBAOIIETO
OBWDKEHUS W/WIM  BEPTHKAJIBHOTO CMEINEHHs, Ha3blBAEMOIO TaKKe HOXKHULEOOPa3HbIM
IBIDKEHUEM WM 3HI3arooOpasHbIM JIBIKEHHEM, H, COOTBETCTBEHHO, C HCIIOJIb30BAHUEM
yInOOHOW [1Jisl TOJB30BATENsT TEXHOJOTMHM CKJIaAbiBaHus. llpenBapurenpHOE HATSDKEHHUE
MPENNOYTUTENBHO PEATU3yeTCsl € HCHOIb30BAHUEM IEPEKPBIBAKOLINXCS KOHTYPOB IEpPBOMH
COEIMHUTENIbHON 4YaCTU W BTOPOH COEIMHUTEIBHON 4acCTH, B YAaCTHOCTH, MEPEKPBIBAIOIIMXCS
KOHTYpPOB  HAIlpaBJIEHHOIO BHM3 INNYHTa W  HANpPaBJIEHHOTO BBEpX TMasza W/ MU
MEPEKPBIBAKOIIUXCS] KOHTYPOB HAINPABIEHHOIO BBEPX IIMYHTA W HANPABJICHHOIO BHU3 Masa.
Hannune nepekpbIBarOIMXCs KOHTYPOB HE O3HAYAET, YTO AOJKEH MEPEKPBIBATLCA BECH KOHTYD,
a jgumb oOyclaBiIMBaeT TO, YTO, MO MeEHbINEH Mepe, 4YacTh (BHEIIHEro) KOHTypa IepBOH
COEIMHUTENIbHOM 4aCTU JOJDKHA MEPEKPBIBAThCS, MO MEHBIIEH Mepe, ¢ YacTbl (BHELIHEro)
KOHTYpa BTOPOH COCAMHHUTENbHON yacTH. KOHTYpBI OOBIMHO CPaBHUBAIOTCS TAKUM 00pa3oM, 4TO
KOHTypbl IEpBOMl  COEAMHUTEIbHON YacTH W/WIM  BTOPOH  COEAUHUTENbHOM  4YacTu
paccMaTpUBAIOTCS COOKY (MJTH B ITOTIEPEYHOM CEUEHUH). 3a CUET HAIOKEHUS NIePEKPBIBAIOIIIXCSI
KOHTYPOB TM€pBas COENUHUTENbHAs YacThb H/WIM BTOpPas COEAMHUTENbHAs 4acTb OOBIMHO
ocraercs B (ynpyro) nepopMHUPOBAHHOM COCTOSTHHH, B YACTHOCTH, B COCTOSIHUM OOXKaTus W/WIn
m3ruba Tmpu CIeIUIeHnH, obecrieunBas TpeOyeMyro YCTOHUMBOCTH cueruieHus. OObMHO mpu
HAJIMYUN TIePEKPBIBAIOIINXCS KOHTYPOB HAINPaBJICHHBIH BHU3 MINMYHT OyAeT UMeTh (HEMHOTO)
3aBbILIEHHBIE pa3Mepbl OTHOCUTENBHO HAIIPABJIEHHOTO BBEPX Ia3a, a/WiIM HalpaBJIEHHBINH BBEpX
IIITYHT OyJIeT WMeTh (HEMHOTrO) 3aBBILICHHBbIC pa3Mepbl OTHOCHTEIbHO HAIPABICHHOTO BHHU3
naza. OnHaKo cieayeT MOHMMATh, YTO TMEPEKPHIBAIOIINECS KOHTYPbl MOTYT OBITh TaKke
pearu30BaHbl JPYTUM CIIOCOOOM, HANPUMEp, MyTEM HAJIOKEHHUS TEPEKPBIBAIOIIHUXCS IEPBOTO U
BTOPOIO 3aNIOPHBIX 3JIEMEHTOB.

Bo Bpems cremieHus maHeseld HANpPaBICHHBIH BBEPX IIMYHT MOXET OBITh (yNpyro)
negopMUpPOBaH, B YACTHOCTH, 00KaT /Wi M30rHyT. M3rubanne (HeOOBINOE) MPOUCKXOIUT U3
HCXOJIHOTO MOJIOXKEHUs] B HAPY>KHOM HAaNpPaBJICHUU OT HANPAaBJIEHHOIO BBepX Topua. M3ornyroe
COCTOSIHME HAIPaBJIEHHOIO BBEPX WIMYHTa MOXET OCTaBaTbCs HEU3MEHHBIM B COCTOSIHUU
CHeIUIeHUs1 N1ByX maHenedl. Yronm m3ruba ONFDKHEH CTOPOHBI HANpPABICHHOTO BBEPX LIMNYHTA,
OOpalleHHON K HANpaBJICHHOMY BBEPX TOpLY, OOBIMHO OrpaHW4MBaeTCsl U cocraBisier (-2
rpanycos.

3aBBIIIEHHBI pa3Mep MAOJUKEH OBITh JOCTATOYHO OONBIIMM, YTOOBI peaNn30oBaTh

TpebyemMoe mpenBapuTeIbHOE HATSKEHHE, ITPHYEM MPeIBAPUTENIbHOE HATSIKEHNE OOBIYHO UMEET
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MECTO y3K€ MIPU MUHUMAJIbHOM INPEBBIIIEHNH HOMUHAJIBHOTO pa3Mepa, XOTs — C Ipyroi CTOPOHbI
— B TNPEANOYTUTENILHOM BapHAaHTE OH JOJDKEH ObIThb B JOCTATOYHOH Mepe OTpaHHuYeH Ul
oOecriedeHns] BO3MOXKHOCTH U TapaHTHPOBAHMS HaJJIeKalledl W ynoOHOW Al TOJIb30BATENs
yCTaHOBKU. B nmpeanouturesbHOM BapuaHTE LIMPHUHA HAMIPABJIEHHOTO BHU3 LIMYHTA NPEBbILIAET
LIMPUHY HAIpPaBlIEHHOTO BBEpX Mas3a. [lopsaok BeIMUMHBI TaKOTO MPEBBILIEHUS] HOMUHAIBHOIO
pasmepa oObraHO Nexut B peaenax 0,05-0,5 mm. MakcumalbHast IIUPUHA HATTPABICHHOTO BHU3
LIMyHTa NPEANOYTUTENbHO MPEBbIAeT MAaKCHMAJIbHYIO LIMPHHY HAlpaBJI€HHOTO BBEPX Masa.
370, KaK MPaBUIIO, IOTIOJIHUTENBHO CIIOCOOCTBYET YAEPKAHHIO TIaHENeH B COCTOSTHUU TTPHIKATHS
OPyT K APYTYy C LEJbl0 OO0ecrnedeHuss MaKCUMAJIbHO IJIOTHOro (0e3 modra) coemuHeHus W,
COOTBETCTBEHHO, IIBa. JTO 00ECneunBaeT MPEUMYLIECTBO NpHU (PUKCAIMH TaHened B OXHOU
(rOpU30HTANBHON) TUIOCKOCTH B TOM CJIy4ae, €CIM BbICOTA HAINPABIEHHOTO BHU3 IUIyHTA HE
NPEeBbIIIAET BHICOTY HAINIPaBJIEHHOIO BHU3 N1a3a.

Kak yxe ObIO yKa3aHO BbIIIE, BIIOJHE AOMYCTUMO, YTO HAIPaBIIEHHBI BBEPX INMYHT
uMeeT OoyblIME pa3Mepbl B CPABHEHUH C HAINPABJIEHHBIM BHHU3 Ma30M. B mpeamouTurenbHOM
BapHaHTe LIMPHUHA HANpPaBJIEHHOIO BBEpPX IUIMYyHTA IMPEBBIIIAET LIMPUHY HANpPaBIE€HHOIO BHM3
nasza. B atom ciyuae Gonee mpeanovYTUTENbHO, YTOOBI MAKCUMAaJIbHAS INIHPHUHA HAMPABIEHHOTO
BBEpX UIMyHTa MpeBbIlajia MaKCUMAJIbHYIO IIHPHHY HANpaBJI€HHOIO BHU3 [1a3a, YTO TaKXke
NPUBOIUT K OOpa30OBaHMIO MPENBAPHUTENBHOTO HATSKEHHUS MEXAY MEePBOH COENMHUTENbHON
YacThIO U BTOPOH COENMHUTENbHON 4acThio. OHAKO B 3TOM CJIydae MPEANOYTUTENBHO, YTOOBI
HAIPAaBJICHHBbIM BHMU3 Ia3 HE YIIUPSJICS BO BpeMs CLEIJICHUs WIHM, [0 KpalHeW Mepe, He
OCTaBAJICSl YUIMPEHHBIM B COCTOSIHHM CLETUICHHsI C TeM, 4TOObI 00€CreduTh IUIOTHBIA MIOB
MEXJly NaHeNssMU U NPeJoTBPaTUTh CMeELIeHHe MaHeeil OTHOCUTENbHO APYT Apyra. B ciayuae
€CJIH KPOMKH TaHeJel CKOIIEHbl, B YaCTHOCTH, CHAaOXEHbI CKOLIEHHOH (packoi, HeOObIIoe
CMelIeHne He OyAeT 3aMeTHO, BCJIENCTBHE Yero AOMYCTUMO HE3HAYUTENIbHOE CMELICHHE
(obycnoBneHHOEe (HEOONBLTNM) VIIMPEHNEM HANPABICHHOTO BHU3 Ta3a U HANPABJICHHBIM BBEPX
U3rHOOM HAIpPaBJICHHOTO BHHU3 LIMYHTa B COCTOSHUHU CLEIUICHHs). BbIcOTa HampaBlieHHOTO
BBEPX UIMyHTAa MpPEINOYTUTEIbHO HE MPEBBIIIAET BLICOTY HAIPABJIEHHOIO BHU3 IMas3a. JTO
o0yerunT yaep:kaHue CLEIUIEHHBIX MeXay coOOH maHened Ha OJHOM YpOBHE (B mpenerax
pasbeMa (FrOpU30HTAJIBbHON MIIOCKOCTH)).

CepaueBrHa MOXET COCTOSITh, HAalpuUMep, U3 CJIOs KOMIIO3MLIMOHHOIO MaTepuana,
cojieprKallero, o MeHblllel Mepe, OUH COCTaB Ha OCHOBE OKCHIA MarHus (MarHesuu) W/uiu
I'MPOKCHJIa MarHusi, B YaCTHOCTH, MAarHe3HaJbHOE BSKYIllee BELECTBO; YaCTHLIbI, B YACTHOCTH,
YaCTHULIbI HA OCHOBE LIEJIIFOJIO3bI, AUCIEPrUpOBaHHbIE B YKA3aHHOM MarHe3HalbHOM BsDKYILIEM
BELIECTBE; U, NPEANOYTUTENBHO, 10 MEHBIIEH Mepe, OAWH apMUPYIOIIMI CJIOH, BCTPOSHHBIN B

YKa3aHHBIN CJIOH KOMIIO3ULIMOHHOI'O MaTepuana. bbulo yCTaHOBIEHO, YTO NPUMEHEHHE COCTaBa
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Ha OCHOBE OKCHJa MarHusl W/WJy TUAPOKCHUIA MarHUs, B YaCTHOCTH, MArHE3UAJIBHOTO BSDKYIIETO
BELECTBA CYIIECTBEHHO IOBBIIIAET OTHECTOMKOCTH (HEBOCIUIAMEHSIEMOCTh) AEKOPATUBHOMN
MaHeJd Kak TaKoBOH. boJjiee TOro, OTHOCUTENBHO OTHECTONKAsl MaHeNb COMNIACHO HACTOALIEMY
HU300pETEeHUI0 TaKkKe 00JIaaeT 3HAYUTENIbHO MOBBIIIEHHOW YCTOHYUBOCTBIO K e OpMalluu MPU
nepenajgax TeMIIepaTypbl BO BpPEeMs €€ HCIOJb30BaHMS B HOPMAJbHOM pexume. Bsokyiuee
BEIIECTBO HAa OCHOBE MAarHe3Wd MPEACTaBsieT COOOH BsDKyIee BeIeCTBO, OCHOBAHHOE Ha
MarHe3ny (OKCHA€ MarHus), NPUYEM OHO SBJSIETCA MNPOAYKTOM XUMHUYECKOH peakUHH, B
KOTOPON OKCHJ MarHusi CJIyKUT OJHUM W3 PE€areHTOB. B MarHe3snajbHOM BSDKYILEM BEIIECTBE
MO-TIPEXKHEMY MOXKET TPUCYTCTBOBATH MAarHe3us, W/WJIM >K€ MarHe3usi MOXET BCTYNaTh B
XUMHUYECKYIO PEaKIHI0, B XOIe KOTOPOH 00pasyeTcst Apyras XUMUYECKasl CBsI3b, YTO MOApOoOHee
Oyzner onucaHo HIke. J[OMONHUTEIPHBIE MPEUMYIIECTBA MAarHE3UAIBHOTO BSKYIIErO BELIECTBA,
TaK)X€ B CPaBHEHHM C BSDKYLIUMH BELIECTBAMM APYTUX THUIIOB, OMKCAHBI Jajee MO TEKCTY.
IlepBoe NOMONMHUTEIPHOE MPEUMYILECTBO 3AKJIIOYAETCA B TOM, UYTO MAarHE3HaJbHOE BSDKYILEE
BEIIECTBO MOXKET OBITh MOJYYEHO C OTHOCHUTENIbHO HHU3KMMH 3HEPreTHYECKUMHU 3aTpaTaMH H,
COOTBETCTBEHHO, C JKOHOMHUEHW cpencTtB. boyiee TOro, MarHe3nalbHOE BSLKYLIEE BELIECTBO
XapaKTePU3yeTCsl OTHOCUTENBHO OOJBINION MPOYHOCTHIO MPHU CIKATUU U pacTsukeHnn. OIHO W3
MPEUMYLIECTB MAarHE3UaJbHOIO BSDKYIIErO BELIECTBA COCTOUT B TOM, YTO 3TO BSDKYLIEE
BEIIECTBO 00JIaZlaeT e€CTeCTBEHHBIM CPOACTBOM — OOBIMHO  MaJlo3aTpPaTHBIM — K
LEJUTIOJIO30COAEPKALIUM MaTepuajaM, TAKUM KaK pPacTUTENbHbIE BOJIOKHA, IPEBECHBIE OMUJIIKU
(npeBecHast TBUTb) W/WIM JAPEBECHAs] CTPYXKKA. ITO HE TOJBKO YJy4YIIAeT CBS3bIBAHUE
MAarHe3MajJbHOrO BSIKYILErO BELIECTBA, HO TAK)XE MPUBOAMUT K CHUKEHUIO BECAa U YJIYULICHHUIO
3BYKOU3OJISIIUOHHBIX XaPAKTEPUCTHK (rameHuro kosmeOanuii). Okcupg MarHusi, HOpH  €ro
COCIMHEHUH C MEJUTIOJIO30M M HeOoOsI3aTeNbHO TIHHOH, 00pa3syer MarHe3WallbHOE BSLKYIIEe
BEILLIECTBO, KOTOPOE BBITYCKAET Mapbl BOABI; MPUYEM 3TO BSIKYLIEE BELIECTBO HE MOPTUTCA (HE
pasnaraercsi), Tak Kak OHO 3((eKTUBHO BBITANKMBAET Bjary. bojiee TOro, mMarHe3majibHOE
BSDKYLLEE BELIECTBO CIYKUT OTJIMYHBIM U3OJSALMOHHBIM MAaTEPUAJIOM, KaK TEMJIOU30JUPYIOLIUM,
TaK W BJEKTPOU3OJIHUPYIOIMHUM, YTO JeNaeT TaHelb COTJIACHO HACTOAIEMY H300PETeHUIO
OCOOEHHO TIONXOJSIIeH JUIsi WCIOJNIb30BAHUS B KAUeCTBE HATOJBHOTO TIOKPBITUS HA
PAOUOJIOKAIIMOHHBIX CTAHLIUAX M B OMNEPALMOHHBIX MEOULUHCKUX Yyupexnenuin. OmpHO u3
JOMOJIHUTEIbHBIX MPEUMYLIECTB MArHE3UAJIbHOTO BSUKYLIErO BELECTBA 3aKJII0YAETCA B TOM, YTO
OHO O0JIaZlaeT OTHOCUTENIbHO HU3KUM TOKas3atesieM pH B cpaBHEHUH ¢ BSKYIIUMH BEIIECTBAMU
OPYTUX TUIOB, YTO BCe BMeCTe OOecredYnBaeT M3HOCOCTOWKOCTh  CTEKJIOBOJIOKHA,
WCTIOJIb3YEeMOr0 WJIM B Ka4eCTBE AUCIEPTUPOBAHHBIX YAaCTUL B MATPHULE BSKYLIErO BELIECTBA,
u/vunu (B Bune ¢udepriaca) B Ka4eCTBE apMUPYIOIIErO CJIOs, a TAK¥Ke MO3BOJISIET UCTIONB30BATh

Apyrue TUIbl BOJOKOH HAa AOJTOCPOYHOM OCHOBe. bonee Toro, eme OJHO AONOIHUTENBHOE
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MPeUMYIIeCTBO AEKOPATUBHON MaHeIn COCTOUT B TOM, UYTO OHA MOIXOMUT JJISl UCIIOJb30BAHUS
KaK BHYTPHU [TOMEILEHUH, TaK U CHAPYXKU.

B onHOM M3 BapuaHTOB OCYLIECTBICHMS NMAaHEIH COMJIACHO HACTOSINEMY H300pETEHHIO
COCTaB Ha OCHOBE MAarHe3ud, B YaCTHOCTH, MarHe3HaJbHOE BSDKYLIEE BELIECTBO COMAEPKUT
xjopun marHust (MgCl2). OObprHO, KOrna MarHe3wsi CMEIIMBAeTCS C XJIOPUAOM MarHusi B
BOJHOM pacTBOpe, OOpa3yercs MarHe3naJbHOE BSIKYINEE BEI[ECTBO, KOTOPOE COAEPIKUT
XJIOPOKUCH MarHusi (MOC). Caszyromumu dazamu CIIy>KaT: Mg(OH)2,
5Mg(OH)2.MgC12.8H20  (popma  5), 3Mg(OH)2.MgCI12.8H20 (popma 3) wu
Mg2(OH)CICO33H20. ®opma 5 sBisieTcsl MPEeANOYTUTENbHONH (pa3ol, MOCKONbKY 3Ta (hasa
oOnazgaer TNPEBOCXOAHBIMH MEXAaHHYECKUMH CBOWCTBAMH. XJIOPOKHCH MarHusi oOnajaer
MPEeBOCXOAHBIMU CBOWCTBAMU B OTHOLIEHMM BSDKYIIMX BELIECTB JPYIMX THIOB, TaKUX Kak
NOPTIAHALEMEHT. XJIOPOKUCh MarHusi He TpeOyeT BIaKHOTO OTBEPKIAEHUsSI, XapaKTepU3yeTCs
BBICOKOM OTHECTOMKOCTBIO, HM3KON TEIUIONPOBOJHOCTBK) U BBICOKOW H3HOCOYCTOMYMBOCTBIO.
Bsoxymee BemectBo Ha ocHoBe MOC MOkeT ObITh HCIOJB30BAHO C PA3HBIMH 3aIOJHUTENSIMH
(mobaBkaMH) W BOJIOKHAMHM, OOJIQHAIOIIUMH BBICOKHM COIPOTHBIEHHEM CckienBanuto. OHO
TAKXK€ MOXKET TMOABEPraThbCs Pa3sHbIM THIIAM MOBEPXHOCTHOW 00padoTKH. XIJIOPOKHUCH MarHus
HaOMpaeT BBICOKYIO NMPOYHOCTh MpPHU CKAaTHH B TedeHue 48 uacos (Hampumep, 8000-10 000
¢yHTOB/KB. mroiiM). Habop mpodHOCTH MpH CXKaTHU BO BPEMsI OTBEPKACHUS MPOUCXOANT OYECHD
obicTpo — B Teuenne 48 yacos nocruraercs 80% npenenbHoi npounocTH. IIpounocts MOC npu

2

C)KATHM TPEATIOUTUTENBbHO JexkuT B auana3zone 40-100 H/mm~. M3ruOHas mpodHOCTH Ha

2

pacTsbkeHue npeanoutuTenbHo coctaBisier 10-17 H/mm®. Teepnocte mosepxHoctn MOC

TIPeNOYTUTENLHO NeXUT B mpenenax 50-250 H/mm?

. Moayne ynpyroctu mnepeoro popa
npeanouTUTENLHO paseH 1-3 104 H/mm?. Tpounocts MOC Ha u3ru6 OTHOCHTENHHO Mana, HO
MOXET OBITh 3HAYUTEIHHO MOBBIIIEHA 3a CYeT N00aBJIEHHS BOJIOKOH, B YaCTHOCTH, BOJOKOH Ha
OCHOBE MLIEJUTIOJIO3bl. XJIOPOKHCh MAarHWs COBMECTHMA C CaMbIMH Pa3HBIMH ILUIACTMACCOBBIMHU
BOJIOKHAMH, MUHEPAJIbHBIMU BOJIOKHAMH (TaKMMHU Kak 0a3ajbTOBbIC BOJOKHA) U OPraHUYECKUMHU
BOJIOKHAMH, TAaKUMH KaK >KMbIX, JIPEBECHbIE BOJIOKHA M TII€HbKA. XJIOPOKHUCh MAarHus,
UCTIONIb3yeMasi B TIAHEJIH COIMJIACHO HACTOSIIEMY H300peTEeHHI0, MOKeT ObITh oborarieHa
BOJIOKHAMH OJHOTO WJIM HECKOJBKHX YKa3aHHBIX THIIOB. XJIOPOKHUCh MAarHusl SIBJISIETCS
0e3ycallouHbIM BEIECTBOM, YCTOWYMBBIM K HCTHPAHUIO M OOJAaNarOIlUM NPUEMIIEMON
U3HOCOCTOMKOCTBIO, @ TaKKe 3alUINEHHbIM OT BMSTHH W LAPanuH. XJIOPOKHUCh MAarHus
o0azaerT yCTOMYMBOCTBIO K BO3IEHCTBHIO TEIJIa U LIMKJIOB 3aMOPAKHBAHMSA/OTTAUBAHMS, W HE
TpeOyeT BOBJIEUEHHUS BO3/yXa, UYTO MPOAJIEBAET CPOK CIyKObL. bonee TOro, XJ0pOKHCh MarHus

06J1a)1aeT BBICOKOH TCIJIOMPOBOAHOCTBIO, HHU3KOH SJICKTPOMNPOBOAHOCTEIO U BO3MOXKHOCTBIO

CBSI3bIBATHCS C CAMBIMH Pa3HBIMU CyOCTpaTamMu WU A00aBKaMH, a Takke oOJamaeT mpuemiieMoin
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OTHECTOMKOCTBIO. XJIOPOKMCb MAarHus MeHee TMpeArnouTUTeIbHA B TeX Clydasx, Koraa
NPEATIONAraeTcsi, YTO MaHeN b OyAeT MOABEPTaThCs BO3ACHCTBHIO OTHOCHTENBHO SKCTPEMAJIBHBIX
MOTOJIHBIX YCJIOBUH B IJIaHE TEMIEPaTypbl U BIAKHOCTH, KOTOPbIE HETaTUBHO BIHUSIOT KakK Ha
XapaKTEPUCTUKN CXBATHIBAHUS, TaK M Ha pa3BuUTHE (a3 XJIOPOKUCH MarHus. B TedeHue
HEKOTOPOTO BPEMEHU aTMOC(EPHBIN YIIIEKHCIBIN Ta3 OyAeT BCTYNATh B PEAKLIHIO C XJIOPOKHCHIO
MarHusi, o0pasyst noBepxHocTHbIN cioii Mg2(OH)CICO3.3H20. JtoT coii 3aMeiseT mpouecc
BBILIIENIAUYMBAHUS. B WTOre IOMOJHUTENbHOE BbIIIENAYMBAHHE NPUBOIUT K OOpPa30BAHUIO
rugpoMarsesuta (4MgO.3CO3.4H20), xoTopblii sBIAETCS HEPACTBOPUMBIM BELIECTBOM,
00eCreYnBaOIUM  BO3MOXKHOCTh ~ COXPaHEHHs CTPYKTYPHOH LEJIOCTHOCTH  BSDKYILIETO
MaTepuana.

CepnueBrHa MOXET COCTOSTH, [0 MEHbIIEH Mepe, YaCTUYHO U3 OAHOIO MOJKMMEpa, B
YaCTHOCTH, TEPMOIUIACTUYHOIO MaTepuaja W/WIM TepMOOTBEp KAAIOLIerocss marepuaia; Npu
5TOM B TPEANOYTHTEIHPHOM BAapUAHTE CEPALICBHHA TNPEACTaBIACT COOOH KOMITO3UIIMOHHBIN
MaTepual, COAEpKalluil, M0 MEeHblIel Mepe, OJUH MOJUMEp, B YaCTHOCTH TEPMOIJIACTUYHBIN
MaTtepuan W/WIM TEpPMOOTBEpXKAAIOINUINCA MaTepual, a TakKe, [0 MeHblIell Mepe, OIuH
HEMOJUMEPHBbII MaTepuan. B mnpeanodyTuTrensHOM BapuUaHTE YKa3aHHBIM HEMOJHMMEPHbBIM
MaTepHajoM CIy’)KUT, MO MeHbIIeH Mepe, OOWH MaTepuas, BbIOPaHHBI W3 TPYIIIEL,
BKJIFOYAIOLIYIO B ceOsl: CTajb, CTEKIIO, MOJUIPOINUIIEH, AEPEBO, aKPUIOBOE BOJIOKHO, TIIMHO3EM,
BOJIOKHA MaJIbMbI Kypya, YIVIEPOA, LEJUII0JI03a, BOJIOKHO KOKOCOBOIO JI€peBa, KEBJAp, HEMJIOH,
NEepJIOH, MUHEpasbHasl BaTa, CHU3ajb, JIyOSHOE BOJIOKHO W3 JINCTBEB pacTeHHs «(pypkpear,
MUHEpaJbHbI HAIMOJHUTENb, B YaCTHOCTH, MeJ. OTO MOXET JONOJHUTENbHO MOBBICUTD
MPOYHOCTh NMaHEeNIU W/WIN BOJO3AIIUTHbIE W/WIM OTHE3ALIUTHbBIE CBOIICTBA MaHENN KaK TaKOBOM,
W/WITN CHU3HTB €€ ce0eCTOUMOCTb.

IIpeanoururenbHbIM TEPMOILIACTUYHBIM MaTepUAIOM SIBJIAETCSL pVvC
(momuBuHmWIXIOpUa), PET (mommstunenrepedranar), PP (nonunponunen), PS (momuctupon)
mw (tepmornactuunelii) PUR (mommyperan). llomuctupon MokeT NpPUCYTCTBOBATH B BHIE
BCIieHeHHOro nonuctupona (EPS) nnis nonosHUTENbHOr0 YMEHbIIEHUS TUIOTHOCTH MAaHENH, YTO
NPUBOIUT K SKOHOMHH CPEACTB M obOyerdaer oOpaiieHne ¢ maHeassMH. B mpeamouTurenbHOM
BapUaHTe, MO MEHbINEH Mepe, YacTh MCIIOJNB3YeMOro IOJIMMepa MOXKeT ObITh 0Opa3oBaHa
BTOPUYHBIM TE€PMOIJIACTUKOM, TakuM kak BropuuHblii PVC. Taxxke BHojiHE AOMYCTHMO, UYTO B
npenenax, MO MEHbLIEH Mepe, ONHOro CJIOs KOMIIO3MLIMOHHOTO MaTepuala MOTYT ObITh
IVCTIEPTUPOBAHBl YaCTH (YaCTHULBI) PE3WHBI /WU 3JACTOMEpA, YTO MOBBIMAET €ro MOKOCTH
U/WIN yapHYIO NIPOYHOCTD, [0 MEHbIIEN Mepe, 10 HEKOTOPOH CTENeHH.

B npennoururensHOM BapuaHTe cepllieBUHA cofepkuT oT 50 % macc. go 100 % macc.

TEPMOIUIACTUYHOI0 Marepuaia. CepI[L[eBI/IHa MOKET COACpPXKaTbh, IO MEHBIIEH MEpE, OOUH
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wiacTUGUKaTop, TMOBBILNAIOIMUNA TIMOKOCTH TAHENW Kak TakoBod. B ogHOM  u3
NPEATIOYTUTENbHBIX BAPHUAHTOB OCYIIECTBICHUS HACTOSINErO HM300pETEHHsI MOBEPXHOCTHAS
TUIOTHOCTD CEPALIEBUHBI cOCTaBisieT MeHee 9000 /M2, a MpeanoYTUTENBHO — MeHee 6000 /M2

KoMMo3uIMOHHBIH MaTepuas CPemHEro CJOos MOXET COAep:kKaTh, IO MEHbLIEH Mepe,
OIVH HATOJHHTENb, BBIOPAHHBIA W3 TPYIIIBI, BKJIIOUAIOLIEH B ceds: CONb, CONb CTEAPHHOBOMN
KUCJIOTBI, CTeapaTr Kajblus U cTeapar uHKa. CTeaparhbl BBIMONHSOT (PYHKIUIO CTa0MIN3aTOpPa,
obecrieunBast Oosiee ONArOMPUATHYIO TeMIreparypy oOpaboTKu, U MPEMATCTBYIOT XUMHUECKOMY
PA3JIOKEHUI0 KOMIIOHEHTOB KOMIIO3MLIMOHHOTO MaTepuaita BO BpeMs oOpabOTKH U mocie
oOpaboTku, obecreunBasi TeM CaMbIM JOJTOBPEMEHHYIO YyCTOHUMBOCTL. Bmecro wimm B
IOTIOJTHEHNE K CTeapaTy B KadecTBE CTa0WiIM3aTopa MOXKeT OBITh TaKke HCIOJIb30BaH,
HampuMmep,  KaJdbIMH-IMHK.  MaccoBas  fonst  cTaOuiam3aropa/cTaduimM3atopoB B
KOMITO3UIIIOHHOM MaTtepHaje MpearnoYTUTENbHO JEKUT B mpenenax 1-5%, a B Oonee
MPENMOYTUTENBHOM BapHaHTe — B nipenenax 1,5-4%.

KoMNo3uLMOHHBIM MaTepuan CPeAHEro Cilos MOXKET TAaKXKe COAEpP:KaThb, MO MEHbLIEH
Mepe, OOUH MOIU(PHUKATOP YIOAPONPOYHOCTH, COAEPIKALIMHA, IO MeEHbIIeH Mepe, OIMH
ANKMJIMETAKPUIIAT, MPHYEM YKA3aHHBIH AJKMIMETAKPUJIAT MPENNOYTHTEIBHO BBIOMpaeTcs W3
IPYIIBI, BKIIOYaOmedl B ceds: METHWIMETaKpUiaT, STHIMETAKPUIIAT, NPOMUIMETaKpHIIAT,
U3OMPOIUJIMETAKPUIIAT, TpeT-OyTuiMeTakpuiar W u3oOyTwiMerakpuiar. Mogudukarop
yIapONMPOYHOCTH OOBIMHO yJyYInaeT padouue XapakTepUCTHKH NPOAYKTAa, B YaCTHOCTH,
MOBBIIAET €r0 YAApHYK MNPOYHOCTh. bojee Toro, momudukarop ymapoOmpOYHOCTH OOBIMHO
NPUAAET KECTKOCTb CPEOHEMY CIIOK0; M, COOTBETCTBEHHO, OH MOXET PacCMaTpPUBATBCS Kak
nobaBKa, TMOBBIIAIOINAS YAAPHYIO MPOYHOCTh, YTO JTOMOJHUTENBHO CHUYKAET PUCK Pa3pyIIEHHS.
MonudukaTop Takke YacTo O0Jerdaer Mmpouecc MPOU3BOJACTBA, HAMpHUMeEP, Kak yike ObLIOo
YKa3aHO BBIIIE, I PEryJIUPOBaHUS OOpPA30BaHMs I€Hbl C OTHOCHTEIBHO OIHOPOMHOM
(IOCTOSTHHOI) SYENCTON CTPYKTYypoil. MaccoBoe conmeprkaHre MOIU(pUKATOpPa yIAPOIPOUYHOCTH
B KOMIIO3MLIMOHHOM MarepHaje MpeaNovYTUTENbHO coctaBimsier 1-9%, a B Oonee
MPEeNMOYTUTENbHOM Bapuante — oT 3% no 6%. llo cyuecTtsy Bech CpeOHUN ClOH
NPEATIOYTUTENbHO BBINIOJHEH WM W3 SIMEUCTOr0 KOMIIO3WIMOHHOIO MaTepuana, WIH U3
HENEHUCTOrO0 (MOHOJIMTHOIO) KOMIO3ULMUOHHOIO Marepuana. llo MeHblnmel wmepe, OAuH
IUTACTHYECKUI MaTepuall, HCIONb3yeMbIil B CPEAHEM CJIOE, NPEANOYTUTENbHO HE BKJIIOYAET B
ceOs1 KaKoH-1100 TACTH(UKATOP IS TTOBBILICHUST TPEOYEeMOH KECTKOCTH CPEAHErO CIIOs, HTO,
TIOMHMO TIPOYEro, TAKKE LEJIECO00Pa3HO ¢ HKOJOTHUECKOH TOUKH 3PEHUS.

[I1OTHOCTL CPENHEro cios OOBIMHO BapbHpyeTcs B mpexenax oxono 0,1-1,5 r/cm®, B
MPENMOYTUTENBPHOM BapuaHTe — B mpenenax okono 0,2-1,4 r/cm>, B Gojtee MPEANOYTUTETBHOM

BapuaHTe — B mpenenax okojo 0,3-1,3 r/em>, B eme Gosee MPEATIOYTUTEIPHOM BapUAHTE — B
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npenenax okono 0,4-1,2 r/cm>, B eme Goee MPeIOYTUTETLHOM BAPHAHTE — B MPEeNax OKOJIO
0,5-1,2 r/em>, a B Hanbomee MPEANOYTHTENLHOM BAPHAHTE — B npejienax okono 0,6-1,2 r/em?.

ITanens MokeT OBITH CHaO)ke€HA NEKOPATHBHON BEpXHEH CTPYKTypoil. JlekopaTuBHas
BEPXHsisl CTPYKTYpa NPEANIOUYTUTENBHO COJEPAKUT, IO MEHbLIEH Mepe, OAUH AEKOPATUBHBIN CION
M, MO MEHbIIEH Mepe, OAWH TMPO3PauyHbIl CJIOH M3HOCA, MOKPBIBAIOIIMI YKa3aHHBIN
JEKOPaTUBHBIN CI0M. [lekopaTuBHAs BEPXHsisl CTPYKTYPa MOXKET AOMOJIHUTENBHO COAEPKATh, O
MEHBIIEH Mepe, OJUH MOACION, PACIOIATAOIINICT MEXKAY YKA3aHHBIM AEKOPATUBHBIM CJIOEM U
CEepALICBUHON, MPUYEM YKA3aHHBbIM MOACIOH MNPEANOYTUTEIbHO BBINOJIHEH W3 BHHWIOBOIO
coennHeHus. [IoBepxX yKa3aHHOTO CJIOS M3HOCA MOXKET OBITh HAHECEH CJIOHN Jlaka WM APYroi
3aIUTHBIA CJIOH. MeXy AeKOPAaTUBHBIM CIIOEM H CJIOEM H3HOCAa MOXKET OBITh MPenyCMOTPEH
OTIENOYHBIN CJIOW. JlekopaTuBHBINA CiIOH OyneT BHACH W WCIONb30BAaH I MPHUIAHUS TaHETU
NPUBJIEKATEIBHOTrO BHEIIHETO BHAA. C 3TOH HENbI0 JEKOPATUBHOMY CJIOI0 MOKET OBITh IPUIaHA
onpeneneHHas AOJOHHAs CTPYKTYpa, KOTOpas MOXKET, K TPUMEpY, MPEenCTaBisATbh COOOU
PUCYHOK-IIA0JIOH B BHAE BOJOKOH JAPEBECHHBI, PHCYHOK-IIA0JIOH B BUAE 3€pEH MHUHEpasa,
KOTOpbIE€ HAIIOMUHAIOT 3€pHAa MpPaMopa, rpaHUTa WM WHOTIO NMPUPOJHOrO KaMHs, MU LIBETHOU
PUCYHOK-IIA0JIOH, KAaK MHOTOLBETHBIH, TaK ¥ OJHOLBETHBIH; NPHUYEM MpPEACTABICHHbIE
BapUAHTHI MPEICTABILIIOT COOOM JIMIIb HEKOTOPBIE BO3MOXKHBIE BAPUAHTHI PHCYHKOB-IITa0JIOHOB.
BrnonHe nomycTUMO Takke MNpUAaHWE TMAHEIW BHEIIHEr0 BHAA [0 WHAWBHUIYalbHBIM
TpeOOBaHMSAM, YTO YaCTO pPEATM3YETCsl C HCIOJb30BaHHEM LU(PPOBOH Meyath B TpoLecce
NPOM3BOACTBA MaHenu. JleKopaTuBHAs BEPXHsS CTPYKTypa MOXeT ObITh Takke oOpa3oBaHa
OIHMM €JUHCTBEHHBbIM CJIOEM. B OJHOM W3 aJbTEPHATHUBHBIX BAPHAHTOB OCYLIECTBIEHUS
HACTOSIIIETrO N300pETEeHNUs] AEKOPATUBHAS BEPXHsIsI CTPYKTYpa MPOMYyLIeHa, T.€. He HUCIOJIb3yeTCs
B TaHEJIU COTJIACHO 3asIBJICHHOMY M300peTeHuio. B 3ToM mocnenHeM BapuaHTe OCYINECTBIICHUS
BEPXHsisl CTOPOHA CEPALIEBUHBI COCTABIISIET BEPXHIOIO CTOPOHY MaHENH.

JleKopaTuBHBIN CJIOI MOXKET OBbITh 00pPa30BaH MEYATHBIM TEPMOIUIACTUYHBIM CJIOEM WJIH
NeYaTHOH TePMOIUTACTHYHON IJIEHKOH. MOKeT ObITh UCTIONB30BAaH TEPMOIIIIACTUYHBIA MaTepra
CaMoro Pa3HOro MPOUCXOKACHHUS, HO OOBIMHO MPENNOYTHTENBHBIM MaTepraioM seisiercs PVC.
JlekopaTuBHBIA CJIOH MOXeT OBITh Takke OOpa3oBaH CIOEM KpPacKH, HAHECEHHBIM Ha
CEpALICBUHY METOIOM T€YaTH, MPEATIOUTUTEIbHO METOIOM LM(POBOH MeYaTH, WK HaNpsIMYIO,
WJIH ONOCPEIOBAHHO.

JlexopaTuBHasi BepXHsisl CTPYKTypa MOXET TakkKe COAepKaTb W/WUIM COCTaBJIITh
KOBPOBYIO OCHOBY C BOPCOBBIMH HHUTSIMH, OTXOASLIMMHU OT Hee BBEpX. BOpCOBbIE HUTH MOIYT
OBITH BBIMTOJHEHBI U3 PSa HATYPAIBbHBIX U CHHTETUYECKHX BOJIOKOH. MHOXECTBO THIIOB MPSIKU
U3TOTABIIMBAETCS Pa3HbIMU CIOCO0AMH, HO OOBIYHO HCIMOJB3YETCS JBa OCHOBHBIX THIIA!

Kpy4eHas mpsoka U punaMeHTapHas npspbka. HUTw MoryT ObITh BBINOJHEHBI M3 HEWJIOHA, HO



- 18 -

MOTYT OBbITh TaK)ke UCIOJNBb30BAHbI U APYIHE MOAXOASINNE CHHTETUYECKHE HUTH, HAIIpUMeEp, U3
NOJIMACTEPa, MOJUIPONMICHA, akpwia WM ux cMmecei. KoBpoBas IumTka MOXKeT ObITh WIH
JKECTKOU, win rudkoii. Takske BIOJHE AOMYyCTUMO, YTO OCHOBAa MOKET BOOOIIE HE CONmepKaTb
KaKUX-TMO0 HHUTEH WM BOJIOKOH. BOpPCOBBIE HHUTH MOTYT COCTaBJIATH TPHUKOTAXKHBIA BOpC.
OnHako BOPCOBBIE HUTH MOTYT TaK)K€ COCTAaBJIATh PE3aHbIA BOPC, CKPYUEHHBIH BOPC MIH JIFOOVIO
UHYIO MOAXOMSINYI0 BOPCUCTYIO MpPsiKY, HAIpUMeEpP, B OJHOYPOBHEBOW WJIM MHOIOYpPOBHEBOM
koH(urypaunu. TPHUKOTaKHBIH BOPC MOXKET OBITh BBINOJHEH, HAPUMeEp, U3 CHHTETHYECKHX
HUTEHW, TaKUMX Kak HEWJIOH, TMOJUACTEp, MOJUNPONUJIEH, aKpuia WIM HUX CcMmecu. B
NPOWJUTFOCTPUPOBAHHOM BapHaHTE OCYINECTBJIICHUS HACTOSINErO H300PETeHUS] TPUKOTAKHBIN
BOPC MpPOIIUT B KOBPOBYK) OCHOBY. B mpennodTHUTENbHOM BapHUaHTE KOBPOBas OCHOBA TaKXKe
COIEPKUT MOMJIOXKKY, KOTOPOH MOXKET CIy>KUThb, HAIpPHUMEp, HETKAHOE IOJOTHO, TKAaHOE
NOJIOTHO, HETKAHOE MONM3(UPHOE MOJOTHO, MOJUMPONHICHOBOE MOJOTHO, pelnKas TKaHb U3
CTEKJIOBOJIOKHA WJIH TOHKO€ TKAaHEBOE IIOJOTHO WM UX coderaHus. llommokka OOBIMHO
BBIMIOJTHAET (DYHKLHMIO OMOPHOH CTPYKTYPBI ((PHUKCHPYIOLIEH CTPYKTYpBI), YIAEp>KUBArOIEH
npsoky. [nsa 6onee aphexTHBHOrO coennHEeHNs BOPCOBBIX MeETENbh B TpeOyeMOM MOJIOKEHUHU Ha
KOBPOBOM OCHOBE, B 4YaCTHOCTH, HAa MOAJIOXKKE, IPEANOYTHUTENBHO NPUMEHSETCS CJIOU
NPEeBAPUTENILHOTO MOKPBITUSI. DTOT CJIOH MpPeNBapUTENBbHOIO MOKPBITUS MOXKET MPEeACTaBIATh
co0o0ii, HampUMep, CJIOH JlaTeKca.

Huoxasist yacTb nepBoil COEAMHUTENBHON YaCTH, KOTOpas pacrojaraercs Mexay OOKOBOM
CTOPOHOH HAaINpaBJICHHOTO BBEPX INIMYHTA, OOpAaIleHHOW B CTOPOHY OT HAINpPaBJIEHHOIO BBEPX
TOpLIA, ¥ HANpaBIEHHbIM BBEPX TOPLIOM, MOXKET MPEACTABIATb COOOH HH3 MEpPBOH
COEIMHUTENIbHOM 4YacCTH, 4 HU3 MEPBON COEAUHUTENIBHOW YaCTU MOXET COAEp:KaTh Y4acCTOK C
BBIPE30M, B YACTHOCTH, Y4aCTOK C BBIPE30OM, MPOXOASILINI MEXAY HAMIPABJIECHHBIM BBEPX TOPLIOM
u OOKOBOW CTOPOHOW HAaNpaBIEHHOTO BBEPX LINMyHTa, OOpaleHHOW B CTOPOHY OT
HAIPAaBJIEHHOIO BBEPX TOPLA; MPH 3TOM YYacCTOK C BBIPE3OM BBINOJHEH C BO3MOXKHOCTBEO
oOecriedeHrs1 TBMKCHUS] BHU3 HAIPABJICHHOTO BBEPX LIMYHTA C €r0 3aXOKACHHUEM B BbIPE3 BO
BpeMsl CLEIUIEHHs] JIByX COCEOHHX TMaHeNed, MpeanoYTHTENbHO TakuM o0pa3oM, dTO
HaIpaBJICHHBIA BBEPX I1a3 BPEMEHHO YIIUPsIETCs, o0yerdas CLeIuieHHe ABYX MaHeed. Y4acTok
C BBIPE30M MOJKET ObITh 0Opa30BaH, HANPUMEP, MA30M, BBIPE3aHHBIM METOIOM (hpe3epoBaHMs,
KOTOPBI TakXke MNPOXOAUT B TOPU3OHTAIBHOM HANPABJICHUU MPU pPa3sMELICHUU MaHENIW Ha
FOPU30HTAJIbHOM HACTWIE WIH MOBEPXHOCTU. B anbTepHATHUBHOM BapUaHTE Ia3 OTXOAUT Ha
ONpeNeeHHOE PACCTOsTHUE OT HU3a MaHENH!.

BokoBasi cTOpOHa HANpPaBIEHHOTO BBEPX MINMyHTA, OOpamieHHas B CTOPOHY OT
HAIPaBJIEHHOTO BBEPX TOPLA, MOKET OTCTOATh HA ONPEAEICHHOE PACCTOSIHUE OT HANPABIEHHOIO

BBCPX TOpLA; MPUYEM 5TO pPaCCTOAHUE MCHBIIC TOJIIWHBI CCPALCBUHBI, 4 YUaCTOK C BBIPE30OM
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3aHMMAaeT, N0 MeHblIel Mepe, 75% 3Toro paccTosiHUsA, a B NMPEANOYTUTEILHOM BapHaHTe — BCe
3TO paccrosiHue. bnarogapsi TOMy, YTO pacCTOSIHUE MEKIY HApPYKHOH TMOBEPXHOCTHIO
HampaBJICHHOI'O0 BBCPX MIIYHTA W HAMPABJICHHBIM BBEPX TOPLOM MCHBIIEC TOJIIWHBI
CepALEBUHBI, 00pa3yeTcsi OTHOCHTEIBHO BBICTYMAIOLUIUI 3JIEMEHT, KOTOPBIH OrpaHUYHBAET
CTENEeHb 3aIMUINEHHOCTH COCOUHHTENbHbIX uacTeld. C mpyroil CTOpOHBI, Onaromapsi TOMy, 4YTO
YUaCTOK C BBIPE30M 3aHHUMAeT OOJBINOH OTPE30K, MOXKET OBITh 00eCreueHO HECKOJIBbKO
NpENMYIIECTB. BO-HepBbIX, OTO NO3BOJIIET COKOHOMUTH OTHOCHUTECJIBHO MHOI'O MaTepHualia.
Marepuan, ynajasiembiid niisi GopMHUpPOBaHUS BbIpE3a, MOXKET OBITh MOBTOPHO HCIOJIB30BAH B
HOBBIX MaHENsIX, U 4eM OoJibllie MaTrepuaia yAajsieTcsi, TeM OOJibllie MarepHhajta MOXKET ObITh
MOBTOPHO BKJIFOUEHO B CHCTEMY. BO-BTOpBIX, OTHOCHTENBHO OOJNBLION BbIpe3 oOecrednBaeT
BO3MOKHOCTb IOCTEINEHHOI0 W3THOaHUs HaIMpaBJICHHOT'O BBEPX LHIMYHTA, MOCKOJIbKY n3rubaHme
MO’KET OBbITh Pa3HEeCEHO MO OOJIbLICH MIOLIAIH TOBEPXHOCTH.

HaCToleuee I/I306peTeHI/Ie TAKKE OTHOCUTCHA K MOKPBLITHIO, B HACTHOCTHU, K HAIIOJbHOMY
MOKPBITHUIO, MOTOJIOYHOMY MNOKPBITHIO WKW CTCHOBOMY MNOKPBITHIO, COACPIKAIIEMY MHOXKECTBO

COEIMHEHHBIX MEXAY cOOOM MaHenell COrnacHoO HAaCTOsIeMy U300PETEHHUIO.

Kpatkoe onucanue ¢uryp

Jlanee TO TEKCTy HACTOsIlee H300peTeHHe OyAeT ONMCaHO Ha IPUMepax ero
OCYILIECTBIIEHHUsI, HE HOCAILIMX OrPAHMYUTENBPHOrO XapakTepa, B MPHUBS3KE K MPHJIAraeMbIM
yepTekam, rue:

Ha ¢ur. 1 cxemaTuueckn Hoka3aHa NaHeNIb COIVIACHO HACTOSINEMY H300pPETEHHUIO B
KOH(HTypamnu ¢ 3aKpbITHIM M1a30M;

Ha ¢ur. 2 cxemarnuecku nmokas3aHsl B€ CLEIUIEHHBIE MEXIY COOOH MaHEeNu COTJIacHO
HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;

Ha ¢wur. 3 cxemaruuecku NMOKa3aHbl JBe CLEIUIEHHbIE MEXIy COOOH MaHEeNN COINIACHO
HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;

Ha ¢ur. 4 cxemarnuecku mokas3aHsl B€ CLEIUIEHHbIE MEXIY COOOH MaHEeNu COTJacHO
HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;

Ha ¢wur. 5 cxemaruuecku Nmoka3aHbl JBe CLEIUIEHHbIE MEXIy COOOH MaHEeNN COINIACHO
HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;

Ha ¢ur. 6 cxemaruuecku NMOKa3aHbl JBe CLEIUIEHHbIE MEXIy COOOH MaHEeNN COINIACHO
HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;

Ha ¢ur. 7 cxemarnuecku mokas3aHsl B€ CLEIUIEHHbIE MEXIy COOOH MaHEeNu COTJIacHO

HACTOSIIIEMY U300pPETEHHIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M;
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Ha ¢ur. 8 cxemaruuecku Nmoka3aHbl JBe CLEIUIEHHbIE MEXIy COOOH IMaHEeNN COINIACHO
HACTOSIIIEMY U300PETEHUIO B KOHPUTYPALIUH C OTKPBITHIM MA30M;

Ha ¢wur. 9 cxemaruuecku Nmokas3aHbl JBe CLEIUIEHHbIE MEXIy COOOH IMaHENN COIJIACHO
HACTOSIIIEMY U300PETEHUIO B KOHPUTYPALIUH C 3aKPBITHIM MA30M; a

Ha ¢ur. 10 cxemarndecku mokas3aHbl B CLEIUIEHHbIE MEKAY COOOH MaHENIH COTJIacHO

HACTOSIIIEMY U300PETEHUIO B KOHUTYPALIUN C OTKPBITHIM MTa30M.

Tloapo0Hoe pacKpLITHE HACTOALUIET0 H300peTeHHs

IIpennoyrnrenbHbE BAPUAHTBI OCYIIECTBJIEHUS] HACTOSINErO M300pPETEHUS OMHMCAHBI B
Ha0Ope MyHKTOB, PEICTABICHHBIX HIKE, KOTOPBIE HE HOCSAT OrPAHMYUTEIBHOTO XapaKkTepa.

1. ITanens (1), B 4aCTHOCTH, HAMOJbHAS MMAHEIb UM CTEHOBAS TIAHENb, COAEP KALLAs:

— PACIOJIOKEHHYI0 B LIEHTPE CEepALEBUHY (2), XapaKTepU3YIOIIYIOCS HaJIUYUEM
BEepxHeHN CTOPOHBI (2a) U HUXKHEHN CTOpOHBI (2b), npuueM cepaleBuHa (2) 3aaaeT mIockocTs (P);
IIPU 3TOM PACCTOSHUE MEXIY BepXHeH CTOpOoHOH (2a) U HUXHEH cTOpoHOM (2b) 3anaeT TOMIIUHY
(T) manenu (1);

- MO0 MEHbLIEH Mepe, OJHY MEPBYI0 COCAUHUTEIbHYIO 4acTb (3) U, MO MEHbIIEH
Mepe, OJHy BTOPYK0 COEJUHUTENbHYIO 4YacThb (4), KOTOpble pacHojiararoTcs Ha
MPOTUBOMOJOXKHBIX CTOPOHAX CEepALEBHUHBbI (2), MpUYeM MepBas COeNUHUTENbHas 4acTb (3) u
BTOpAasi COENMHUTEIbHAS YacTh (4) npyroit ma"enu (1) pacrnonararoTcsi TAKUM 00pa3oM, YTO OHU
CLEIUISIFOTCS MyTEM COBEPIICHUs ABUXKEHUSI BHU3, IOBOPOTHOI'O W BEPTUKAIBHOIO;

IPU 3TOM TepBasi COEAMHUTENbHAs 4acTh (3) COAEp KUT HaNpaBJIeHHbIH BBepX WNYHT (7);
MO MEHbIIEH Mepe, OAWH HAIpaBJEHHBbIM BBEpX Topel (8), OTCTOALIUN Ha ONpEeAeIeHHOe
paccTosHUE OT HANpaBJIEHHOTO BBepX LINyHTa; W HampasjieHHbI BBepx ma3z (9),
cOpMHUPOBAaHHBIA MEXIy HANPABJICHHbIM BEpPX LIMYHTOM (7) M HANpPaBJICHHBIM BBEPX TOPLIOM
(8); mpuueM HampaBlieHHbIH BBEpX Ma3 (9) BBHIMOJHEH C BO3MOXKHOCTBIO NPHUEMa, N0 MEHbLIEH
Mepe, 4acTH HampasjieHHOro BHU3 mimyHTa (10) BTOpO#l coenuHuTenbHOR vactu (4) apyroi
naneqn (1), mpudYeM CTOPOHA HANpaBIEHHOro BBepxX wmmyHTa (7), oOpameHHas K
HATPaBJIEHHOMY BBepx Topuy (8), mpeacraBiser coOOW BHYTPEHHIOK TMOBEPXHOCTh
HAIpaBJICHHOrO BBEPX INMYHTA (7), a CTOPOHA HANPaBJIEHHOTO BBEpX IuMnyHTa (7), oOpaiieHHas B
CTOpPOHY OT HAIPaBJIEHHOTO BBepX Topua (8), mpeactaBisier coOOW HApyKHYIO MOBEPXHOCTh
HaIPaBJIEHHOIO BBEPX wINyHTA (7);

IpU 3TOM BTOpasl COeNMHUTENbHAsl 4acTb (4) COAEpKUT HANpaBJIEHHBbIH BHU3 LIMYyHT
(10); mo mMeHblIeH Mepe, ONUH HampaBJIeHHbIH BHU3 Topel (11), oTcTosimumii Ha onpeaeneHHoe

paccTosHUe OT HampaslieHHoro BHU3 wmnyHTa (10); u HampaBieHHbli BHU3 mna3z (12),
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cOpMHUPOBaHHBIA MEXIY HANpPaBICHHBIM BHU3 IMYyHTOM (10) M HampaBJIEHHbIM BHU3 TOPLIOM
(11); mpuueM HanpaBieHHbINH BHU3 a3 (12) BHINOJHEH C BO3MOXKHOCTBIO TIpHEMa, 10 MeHbIlel
Mepe, 4acTH HalpaBJIeHHOro BBepX LimyHTa (7) mepBoil coequHUTENbHON 4actu (3) Apyroi
ma"enu (1), mpudeM cTOpoHa HampaBieHHoro BHH3 mmyHTa (10), oOpamenHas
HampaBiieHHOMY BHH3 Topuy (11), mnpeacraBmser CoOOW BHYTPEHHIOKO TMOBEPXHOCTh
HarpasjieHHOro BHHM3 wmmyHTa (10), a cropoHa HampasieHHOro BHU3 mmyHTa (10), oOpammennas
B CTOPOHY OT HampasJeHHOro BHHU3 Topua (11), mpeacrasisier coOoi HAPYKHYIO TOBEPXHOCTh
HampaBJeHHOro BHU3 1yHTa (10);

IpU 3TOM, IO MeHblllell Mepe, 4acTb BepXHeW cTOpoHb! (13) HampaBJIEHHOrO BBEpX
myHTa (7) HAKJIOHEHA OTHOCUTENBHO miockocTH (P) manenu (1) Takum o0pa3oM, 9TO BEpPXHSSA
cTopoHa (13) HampaBJIeHHOIO BBEpX LIMyHTAa COAEPKUT HAaWBBICUIYIO TO4Ky (14), w/unu npu
5TOM, TIO MEHbBIIEH Mepe, 4acTb BepxHeW crtopoHbl (15) HampaBneHHoro BHHM3 maza (12)
HAKJIOHEHA OTHOCHUTENbHO mtockocTh (P) manenu (1) Takum oOpa3om, 4TO BepxHsis cTopoHa (15)
HaMpaBJeHHOro BHU3 Na3a (12) comep:KUT HauBBICLIYIO TOUKY (16).

2. [Tanens (1) mo 1. 1, B KOTOPOIA:

(i) HanpaBneHHbI BBepx INYHT (7) HMeeT MHUHHUMAJIbHYIO, CpPEIHIOI WU
MaKCHMAJIbHYIO IIHMPHUHY, U3MepsieMylo B IUIOocKOCTH (P) maHenu, mpudeM HauBbICIIasl TOYKA
HaIPaBJICHHOTO BBEPX MIMyHTA (7) OTCTOUT MeHee YeM Ha 50%, a mpenrnoYTUTENbHO MEHEee YeM
Ha 25% MUpUHBI OT HAPY>KHOM MOBEPXHOCTH HANPABJIEHHOI'O BBEpPX IUIYHTA, W/WUJIM MPU 3TOM
HanpaBJeHHbIH BHU3 a3 (12) uMeeT MUHHUMAJbHYIO, CPEAHIO WIH MAaKCUMAJbHYIO LIHPHHY,
uzMepsieMyro B ruiockoctd (P) maHenu, nmpuueM HauBbICIIasi TOUKAa HAMNpPaBJIEHHOIO BHU3 Mas3a
(12) orcrour menee ueM Ha 50%, a NpenNOYTUTEIBHO MeHee 4eM Ha 25% ILIUPUHBI OT
HampasjeHHOro BHU3 Topua (11); u/unm

(ii) HauBbICIIast To4Ka (14) HaNpaBJIEHHOTO BBepX IIMyHTA (7) pacmoyiaraercs OJmke K
HApY>KHOM MOBEPXHOCTHU HAIPABJIEHHOIO BBEPX LINYHTA (7), 4eM K BHYTPEHHEHN MOBEPXHOCTU
HaMpaBJIE€HHOrO BBepX LIMyHTa (7), W/WIKW mpu 3TOM HauBbicliasg Touka (16) HampaBieHHOTO
BHU3 ma3a (12) pacnonaraercs Ojiske K HampaBlieHHOMY BHU3 Topuy (11), 4em Kk BHyTpeHHeH
MOBEPXHOCTHU HANpPaBJIEHHOrO BHU3 wMyHTA (10).

3. [Manens (1) mo 1000My U3 MPENIIECTBYIOMUX MYHKTOB, B KOTOPOH pPacCTOsSHUE —
B mockoctu (P) maneneit (1) — mexny HauBbIciel Toukoi (14) HarpaBJIeHHOTO BBEPX LUIYHTA
(7) n Hapy>XHON MOBEPXHOCTHIO HANpPABIEHHOrO BBepX LIMyHTa (7) W/WIM paccTosiHUE — B
mwiockoctH (P) maneneit (1) — Mexxay HauBbICIIeH Toukoit (16) HampaBieHHOro BHU3 nasa (12) u
HampaBJeHHbIM BHU3 TOpUOM (11) 6onee yem B 10 pa3 MeHbIe TOMIUHBI aHen (1).

4. IManens (1) mo moOOMy M3 NPENUIECTBYIOIINX MYyHKTOB, B KOTOPOH BEPXHSs

ctopoHa (13) HampaBieHHOro BBepx IunmyHTa (7) pacronaraercs MeXAy BHYTpPEHHel
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MOBEPXHOCTBIO M HAPY)KHOH TMOBEPXHOCTHIO HAIPABJIEHHOIO BBEPX LINMyHTa, U B KOTOPOH
HAaKJIOHHAas 4acTb BepxHeW cTopoHbl (13) HampaBineHHOro BBepx IINMyHTa (7) sBIseTCS
MPSIMOJIMHEMHON 4acCThIO.

5. [Manens (1) mo mroOOMy M3 MPEAIIECTBYIOLINX IMyHKTOB, B KOTOPOH, IO MEHBIIEH
Mepe, 4acTb BHYTPEHHEH IIOBEPXHOCTHU HAIMPaBJICHHONO BBEpX WINMyHTAa (7) HakKJIOHEHa K
HalpaBJI€HHOMY BBepX Topuy (8), WIM B KOTOpPOW, MO MeEHblIeH Mepe, YacTb BHYTpPEHHel
MOBEPXHOCTU HAIPABJIEHHOIO BBEPX IWINMyHTAa (7) HAKIOHEHAa B CTOPOHY OT HAIpPaBIECHHOIO
BBEpX Topua (8), MpUYEM yrojl HaKJIOHA JIeKUT B nipeaenax 0,5-10 rpagycos, mpuyueM 3TOT YroJ
NPEANOUYTUTENBHO HU3MEPSETCS OTHOCUTENbHO HAIPaBJIEHUs], NMEPIEeHIUKYJISAPHOTO IJIOCKOCTH
(P) manenu (1).

6. IManens (1) mo ar000My U3 MPEAIIECTBYIOLIMX NMYHKTOB, B KOTOPOHW Hapy’KHas
MOBEPXHOCTh HAMpAaBJIEHHOIO BBEpX IWIMYHTAa (7) COAEPKUT MepBblil 3anopHbIi 3seMeHT (17),
U/WIM B KOTOPOH HarpaeieHHbIH BHI3 Topel (11) cHabkeH BTOPHIM 3alOpPHBIM 3JeMeHTOM (18),
NpU4YeM B MPEANOYTUTENbHOM BapuaHTE MEpBbIM U BTOpPOW 3amopHble 3neMeHTel (17, 18)
BBINOJIHEHbI C BO3MOXKHOCTBIO B3aUMOJIENHCTBUSA APYT C IPYTOM.

7. IManens (1) mo yOOOMY M3 MPEAIIECTBYIOIINX MTYHKTOB, B KOTOPOH MOBEPXHOCTD
HanpaBJeHHOro BHU3 wmnyHTa (10) comepkuT TpeTuii 3anopHbli sneMeHT (19), n/unu B KoTopoi
HaIpaBJICHHBIM BBEpPX TOpel (8) CONEpPKUT YETBEPThIM 3amopHbIi snemeHT (20), mpudyem B
NPEeANOYTUTENBHOM BapHaHTe TPETUll U YeTBEpPThIi 3anopHble 31eMeHTsl (19, 20) BrinonHeHs! ¢
BO3MOKHOCTBIO B3aUMOAENCTBUS IPYT C APYIOM.

8. IManens (1) mo moOoOMy W3 TPEAIIECTBYIOIIMX MYHKTOB, B KOTOPOH Mepexon
MeXXJly HauBbICIIeH Toukoil (14) HanpaBI€eHHOrO BBEPX LIMYHTA (7) U HAPYKHON MOBEPXHOCTHIO
HAMpaBJIEHHOIO BBEPX UIMyHTa CKPYIVIEH, W/WIM Tepexo] Mexay HauBbiculed Toukoi (16)
HanpaBJeHHOro BHU3 Na3a (12) u HanpaBjeHHbIM BHU3 TopLOM (11) Taxke ckpyrieH.

9. IManens (1) mo moOOMy M3 MPEAIIECTBYIOLIUX NYHKTOB, B KOTOPOH MEXIY
na”enssMu (1), Korga OHM HaXOASTCS B CLEIUIEHHOM COCTOSIHUHM, NPEAYCMOTPEH psili 3a30pOB
(21), mpenmoYTUTENHHO BIOPAHHBIX U3 IPYIIIBI, BKIKOYAOMIEH B ceOst:

a) 3a30p MeXAy HapyXHOH TOBEPXHOCTbIO HAMNpaBIEHHOIO BHU3 LIMNyHTa U
HalpaBJIE€HHBIM BBEPX TOPLIOM;

b) 3a30p MEXAY Hapy>KHOH MOBEPXHOCTBIO HANpPAaBJIEHHOIO BBEpPX IINyHTa U

HarpaBJICHHBIM BHHU3 TOPLIOM]

) 3a30p MEX/y HAIPaBJICHHBIM BBEPX LIMYHTOM U HANIPABJIEHHBIM BHU3 Aa30M;
d) 3a30p MEX/y HAIPaBJICHHBIM BHU3 LINMYHTOM U HAIIPAaBJIEHHBIM BBEPX Ma30M;
e) 3a30p MEXAy HaWBbICIIEH TOYKOM HAIMPAaBJIEHHOIO BBEPX ILIMYHTA U HAWUBBICLIEH

TOYKOM HAIPaBJICHHOTO BHU3 11a34a;
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D 3a30p 1OJ HAIpaBJEHHbIM BBEPX INNYHTOM, MPOXOAALIUH B CTOPOHY
HaMpaBJE€HHOTO BHU3 TOPLA.

10.  Tlawens (1) mo mr0OOMY M3 TPEAIIECTBYIOMINX MyHKTOB, B KOTOPOU CepAIeBUHA
(2) comep>XUT KOMIO3HMLIMOHHBIA MaTepual, MPEeANOYTHTEIbHO BBIOPAHHBI W3 TPYIIIEL,
BKJIFOYAIOLIEH B cedst:

a) MUHEpaJbHBI  MaTepual, HalpuMmep, Ha OCHOBE OKCHJAa Mar"us, W
CHHTETHUYECKUI MaTepwaj, HampuMmep, TEePMOIUIACTUYHBIA MaTepuas, MpudeM o0beM
MHHEPaJIbHOTO MaTepuajia COCTABJIIET, MO MeHbluel mepe, S0% wmarepuana CEepALEBUHBI, a B
MPENMOYTUTEILHOM BapUaHTe — N0 MeHbIeH Mepe, 60-70%;

b) HAIOJIHUTEIb, TAKON KaK MeJl WK TPyXa, U CHHTETHYECKUI MaTepuas, TakO! Kak
TEPMOIUIACTUYHBIA MaTepual, mpuyeM OOBEM HAIOJHHUTENS COCTABJIIET, IO MEHbLIEH Mepe,
50% wmarepuana CEpILIEBUHBI, & B MPEATIOUTUTEIPHOM BapHaHTe — 10 MeHblel mepe, 60-70%; u

) SKCTPYAUPOBAHHYIO CMeCh, MNPUYEM CMELIMBAIOTCS, a 3aTeM IOJIBEpraroTCs
SKCTPY3HHM, HAIIPUMep, J1Ba Pa3HbIX MaTepuaa.

11.  Tlawenp (1) mo moOOMy W3 MPEAIIECTBYIOIIUX IMYHKTOB, B KOTOPOW TMepBas
COEIMHUTENbHAS 4acThb (3) COAEPKUT MEPBYIO MEPEXOAHYIO YacThb (25), pacloNoKEeHHYI0 MEXAy
CepALEBUHON (2) U HampaBJIeHHBIM BBEpX IIMYHTOM (7), U B KOTOPOH BTOpasi COEAUHUTENIbHAs
4acTh (4) CONEPKUT BTOPYIO MEPEXOAHYIO HaCTh (26), pacroNOKEHHYI0 MEKIY CEpALEeBUHOMN (2)
U HanpaBJeHHBbIM BHU3 WIyHTOM (10), mpuueM nepsas nepexoHas 4acTh (25) xapakTepusyeTcs
HAJIMYUEM OCJTa0JIeHHOH 00JacTH YMEHBIIEHHON TONIMUHBL, o0Jjerdaromel aedopmamnuro
nepBoi nepexonHol yactu (25) BO BpeMsl CLEIUIEHHUs, a/uiu BTOpas INepexoAHas 4acTb (20)
XapakTepusyercsi HajguuueM  ocjadieHHoW oOjactu  (27) YMEHBIIEHHOW  TOJIIIHHBI,
observarorei neopMaIiiio BTOpOl nepexonHoi yactu (26) BO BpeMs CLEIUICHUs, TIPU 3TOM, B
YaCTHOCTH, BTOPas MEPEXOHAs YaCTh XapaKTePU3yeTCss HAMMEHBIIEH TOJIIUHON OJIMKe BCEro K
CepALEeBUHE.

12. Tlawens (1) mo mroOOMY W3 MPEAIIECTBYIOIIUX MYHKTOB, B KOTOPOH Hapy:KHAs
MOBEPXHOCTb HAINPABIEHHOrO BBepx MmmnyHTa (7) pacnonaraercs Ha paccrosHun (D),
u3MepsieMoM B IuiockocTH (P) maHesnu, oT HanpaBieHHOrO BBEpX Topua (8), MpuyeM paccTOsHue
(D) menbiue Tonmunsl (T) cepaneBunsl (2).

13. IManens (1) mo mrOOOMY U3 MPEAIIECTBYIOLINX MYHKTOB, OTIMYAIOIIASICS TEM, YTO
3Ta MaHesb UMeeT YIJIMHEHHYIO (OopMy, U B KOTOPOH NepBast U BTOPask COCAMHHUTENbHbIC YaCTH
NpeayCMOTPEHbl Ha TOPLIEBBIX CTOPOHAX MaHeNH, a MPOAOJIbHbIE CTOPOHBI MPENNOUYTUTEIBHO
CHaOXEHbI TIOBOPOTHBIM 3aMOPHBIM MPOQHIEM MM TaKXKe CHAO)KEHbl NEepPBOH M BTOPOH

COCAUMHUTECIIbHBIMHY YaCTAM.
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14.  Tlanens (1) mo moOOMY W3 MPENUIECTBYIOIIUX IMYHKTOB, B KOTOPOW HAWBBICIIAS
Touka (14) HampaBIeHHOTO BBEpX IIIyHTA (7) pacronaraercsi OMmke K Hapy>KHOHW MOBEPXHOCTH
HaMpaBJIEHHOTO BBEpX LUMYyHTA (7) B CpaBHEHUHU C HAIPaBIEHHBIM BBepxX Ma3oM (9), u/unu B
KOTOpoil HamBbicIasi Touka (16) HampaBneHHoro BHM3 mas3a (12) pacmnonaraercss Ommxe K
HanpaBJleHHOMY BHU3 TopLy (11) B cpaBHEHHUH C HaIlpaBJIeHHbIM BHU3 LIMyHTOM (10).

15. Tlawenmp (1) mno moOoMy U3 MPENUIECTBYIOIIUX IYHKTOB, B KOTOPOM
HaINpaBJICHHBI BBEpPX TOpel CHaOKeH 1O CYLIECTBY HANpaBlieHHbIM BOOK mazoMm (22) mns
npueMa HarpapJeHHOro BOOK ImmyHTa (23), W/Wim B KOTOPOH Hapy’KHas TOBEPXHOCThb
HampaBjieHHoro BHH3 mmyHTa (10) cHaOkeHa HampaBieHHbIM BOOK mmmyHTOM (23),
BBITTOJTHEHHBIM C BO3MOYKHOCTBIO €r0 MprUeMa HaIPaBJISHHBIM BOOK Ma3oM (22).

16.  IlokpeiTHe, B YaCTHOCTH, HAMOJbHOE MOKPBITHE, MOTOJOYHOE MOKPBITUE WU
CTEHOBOE TIOKPBITHE, COAepIKalllee MHOXKECTBO COENWHEHHBIX MeXAy coOOoH maHened 1o
Tr000My U3 TIPENLIECTBYIOIINX TyHKTOB.

Ha ¢ur. 1 cxemarudecku moka3aH OAMH W3 BAapPHAHTOB OCYLIECTBJICHUS HAIOJIBHOM
na"enn (1) coryacHO HacTosIeMy H300pETeHMIO, COIeplKalled pPacHoJIOKEHHYI0 B LIEHTPE
CepALEBUHY (2), XapaKTepU3YIOIIYIOCSI HAIUYUEM BEPXHEH CTOPOHBI (2a) U HIKHEH CTOPOHBI
(2b), mpuuem cepaueBuHa (2) 3amaer MWIOCKOCTh (P); mpu 3TOM paccTosiHue MEXAYy BepxHeH
CTOpOHOI1 (2a) u HIkHeH cTopoHOoH (2b) 3axaer Tonmuny (T) manenu (1). ITanens (1) cHabskeHa
MEPBON COENMHUTENIbHON 4YacTbio (3) W BTOPOH COENMHUTENIBHONW YacTbio (4), KOTOpbIE
pacrmojiaratoTcss Ha IPOTHUBOMOJOXKHBIX CTOPOHaX CeplALEeBUHbI (2), mpuyeM 1epsas
coenuHHUTENbHAst 4YacTh (3) W BTOpass coeguHuTeNnbHas 4acTb (4) npyrot manenu (1)
pacmojiararoTcsi TakuM OOpa3oM, 4YTO OOECHeuMBAETCS BO3MOMKHOCTb WX CLEIUICHUS MyTeM
COBEpLIEHMsl HAIIPaBJIEHHOIO BHU3 WIH BEPTUKAIBHOIO ABMXKEHUs. DTO HAlpaBJIeHHOE BHU3 WU
BEPTUKAJbHOE JBIDKEHME BKJIIOYaeT B CeOs Takxke 3Ur3aroodpasHoe IBWKEHHE W/WIN
Tojnkaroulee JBHkeHHe. OAHAKO O5TO HANpaBlEeHHOE BHU3 WM BEPTUKAIbHOE JBHXKEHHE
OTJIMYAETCsl OT ABIJKEHHUS C YIJIOBBIM NOBOPOTOM. B ciydae cuerieHusi myTeM COBepLUEHHS
IOBIDKEHMSI C YIVIOBBIM TIOBOPOTOM, KOTOpPO€ TaKXXe Ha3bIBA€TCsl I[OBOPOTHBIM WU
BpalIaTeIbHBIM BI)KEHHUEM, IIMYHT (HANPaBJIEHHBIH BOOK) BXOAUT B OTBETHBIN Ma3, MPH 3TOM
cueruiseMasl MaHelb YAEP)KUBAETCsl B HAKJIOHHOM TIOJOXKEHUM, TpHYEeM OCb BpalleHHUs
COBIIAIa€T C YKa3aHHbIM (HampaBlieHHbIM BOOK) INNMYHTOM M yKa3aHHbIM Ma3oM. B ciyuae
HAMpaBJIE€HHOTO BHHU3 WM BEPTUKAJbHOIO JBIDKEHUS HANpPaBJIEHHbII BHMU3  LIMYHT
NPOTAJIKUBAETCsSl BEPTUKAIbHO B HAIPABJICHHBIM BBEpX Ma3 COCEAHEM MaHeNu /WK BBOJUTCS
3Ur3arooOpa3HbIM JIBKEHHEM B YKa3aHHBIN HAIPaBICHHBIN BBEPX a3 BO BPEMS OITyCKaHHS

YKasaHHOfI TMaHEIH, HOI[J'IG)KElH.IGfI YCTAHOBKE, TIPUYEM YKa3aHHAdA IaHEIb, TMMOAJICKallas
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yCTAHOBKE, OOBIMHO MOBOPAYMBAETCS BOKPYT OCH  BpAalIeHHs, KOTOpas IPOXOIUT
NePIEeHANKYJISPHO MIPOAOJBbHOMY HAlpPaBIEHUIO CLETUIAEMbIX COSIUHUTENBHBIX YacTeH.

IlepBas coemuHuTeNbHAsE 4YacThb (3) COAEPKUT HANpaBieHHbIH BBepx WNIYyHT (7);
HarpaBJIeHHbINH BBepX Topel (8), OTCTOALIMI Ha ONpeeeHHOEe PACCTOsSHNE OT HAIPaBJIEHHOIO
BBEPX INMYHTA; M HANpaBJICHHbIH BBepx ma3 (9), copMHpOBaHHBIA MEXKAY HAIPABICHHBIM
BBEpX LIMYHTOM (7) U HampaBJeHHbIM BBEPX TOPLIOM (8); MpU 3TOM HampaBjeHHbIN BBEpPX a3
(9) BBINOJHEH C BO3MOJKHOCTBIO IpHEMa, MO MEHbLIEH Mepe, YacTH HaIpPaBJI€HHOTO BHM3
mmyHTa (10) BTOpO¥ coeanHUTENbHOM YacTu (4) apyroi manenu (1). CTopoHa HaNpPaBIEHHOTO
BBepx mmyHTa (7), oOpalmeHHass K HampaBJICHHOMY BBepX Toply (8), mpeacraBiser coOoi
BHYTPEHHIOIO ITOBEPXHOCTb HAIIPABJIEHHOTO BBEPX LIMyHTa (7), 8 CTOPOHA HAIIPABIEHHOTO BBEPX
myHTa (7), oOpalieHHas B CTOPOHY OT HANPAaBJICHHOTO BBepX Topia (8), mpeacraBisier coOon
Hapy>KHYIO MTOBEPXHOCTh HAMIPABJIEHHOIO BBEPX LIMyHTA (7).

Bropass coemunHurenbHas uacTh (4) COAEPKUT HampaBjieHHbIM BHU3 mmyHT (10);
HarpaBJIeHHbIM BHU3 Topel (11), oTcTosALMN HA OMpEeNeIeHHOE PACCTOSIHUE OT HANPAaBJIEHHOTO
BHU3 mmyHTa (10); 1 HanmpaBiaeHHbIH BHU3 ma3 (12), copMHUpOBaHHBINA MEXAY HAIPaBJIEHHBIM
BHU3 mnyHTOM (10) 1 HampaBieHHbIM BHM3 TOpLOM (11); mpu 3TOM HampaBl€HHBbIM BHU3 a3
(12) BBITIONHEH € BO3MOXKHOCTBEO TPUEM, IO MEHBIIEH Mepe, YacTH HAIPAaBJIEHHOIO BEPX
mmyHTa (7) nepBoii coenuHuTenbHON 4yacTu (3) apyroi nmaHenu (1). CTopoHa HampaBIEHHOTO
BHu3 mnyHTta (10), oOpameHHas k HampaBiieHHOMY BHU3 Topuy (11), mpencrasisier coboit
BHYTPEHHIOIO MOBEPXHOCTh HAIpPaBIEHHOro BHU3 HinyHTa (10), a cTOpoHa HanpaBlIeHHOIO BHU3
mmyHTa (10), oOpalerHnas B CTOpOHY OT HampaBlieHHOTo BHU3 Topua (11), mpencrasnser codoi
Hapy>kKHYIO OBEPXHOCTb HANPABJIEHHOIO BHU3 1inyHTa (10).

Bepxnss (13) cropoHa HanpaBJjeHHOrO BBEpX IINyHTa (7) HakJIOHEHAa OTHOCHUTEIBHO
ockoctd (P) manenu (1) Takum oOpaszom, 4TO BepXHsist CTOpoHA (13) HampaBIEHHOTO BBEPX
mnyHTa (7) comep:KUT HauBbIiclIyio TOuky (14). BepxHsasa (15) cTopoHa HampaBleHHOTO BHM3
nma3a (12) Takike HaKJIOHEHa OTHOCHTENbHO IiockocTu (P) manenu (1) Takum oOpasom, 4TO
BepxHssA cTopoHa (15) HanpasieHHOro BHU3 nasa (12) copep:kUT HauBBICIIYIO TOUKY (16).

Hanpasnennsiii BBepx wWNyHT (7) Xapakrepusyercss mupuHon (W), u3sMepsieMON B
wiockocty (P) manenu, mpuuem Haubbiciiass Touka (14) HampaBieHHOro BBepx IuNyHTa (7)
oTCcTOMT MeHee ueM Ha 50%, a nmpeAnoyYTUTENbHO MeHee 4eM Ha 25% LIMPUHBI OT Hapy>KHOMN
MOBEPXHOCTH HaIpaBlIeHHOro BBepx InyHTa. Hampasnensusiii BHM3 mna3 (12) Takske
XapaKTepU3yeTcs IMUPUHOHN, U3MepsAeMOn B IIOCKOCTH (P) maHenu, mpuyeM HauBbICIIAs TOUYKA
HarpaBJeHHOTO BHU3 Ma3a (12) orcrout MeHee yem Ha S0%, a MPEeANOYTUTEIbHO MEHEE Y€M Ha

25% mmpuHbI OT HaNpaBJIeHHOro BHU3 Topua (11).
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B BapuanTe OCyIIECTBIIEHHs] HACTOSAILIETO M300pPETEHUs, KOTOPBIH MPOWLIFOCTPUPOBAH
Ha ¢ur. 1, mupuna (W) HampaBieHHOro Beepx wimyHTa (7) oOo3HavyeHa Kak MIMpUHA 0Oe3
JOTOJHUTENBHBIX IPU3HAKOB, KOTOPBIE MOTYT NPUCYTCTBOBATh HA minyHTe (7). Kak mokasaHo Ha
¢dur. 1, HapyKHas TOBEPXHOCTb HANpPaBIEHHOrO BBepX IImyHTa (7) cHabkeHa TEpPBBIM
3amopHbIM 3yeMeHToM (17), a HampaBJEHHbI BHU3 TOpel CHAOXXEH BTOPBIM 3allOpPHBIM
sneMeHToM (18), mpruem 00a yKa3aHHBIX 3aIIOPHBIX 3JIEMEHTA B3aMMOAEHCTBYIOT APYT C APYTOM
I cueruieHuss mnaHened (1) mo BepTHkanM W/WIKM TNPEAOTBpallleHHUs HX pa3beAUHEHUs
BPAIlATENIbHBIM JBUKEHUEM.

Bcenencreue HakjOHA BEpPXHEM CTOPOHBI HANPABIEHHOrO BBEpX IwmyHTa (7) 3TOT
HaNpaBJICHHBIA BBEepX IMIMYHT (7) XapakTepu3yeTcsi HauOOJbIIEH TONIMHOW Ha BHEUIHEH
CTOpPOHE HaIpaBJIeHHOTO BBepx mmyHTa (7). OOBMHO 3Ta Ta CTOPOHA HAMPABIEHHOTO BBEPX
mmyHTa (7), KOTOpas HauOoJiee TOJBEPIKEHA TMOBPEKIEHUSIM BO BpeMsl CIEIUIEHUS U
TPaHCHIOPTUPOBKHU, MOCKOJIBbKY OHa SIBJISIETCS] YaCTbIO, KOTOpasl dallle BCErO BbIISTYMBAETCS. 3a
CUET TOrO 4YTO 3Ta CTOPOHA HMMEeT HauOOJBINYIO TOJIIMHY, MOXET OBITh monydeHa Oosee
MpOYHasl COeIMHUTENbHAs 4acThb (3).

B npeanouytuTensHOM BapuaHTe 35Ta (IOJHAs) BepxXHss NoBepxHOcTh (13) umeer
HAKJIOHHYIO OpUEHTALUI0, TNpHYeM B 0Oojee NPEenrnouYTHUTEIbHOM BapHAHTE 35Ta BEPXHSA
nosepxHocTh (13) mpoxonuT BBEpX B CTOPOHY OT HalpaBlieHHOro BBepx Topua (8). Takum
o0pa3oMm, 3Ta HAKJOHHAas BEPXHSS TIOBEPXHOCTh MOJKET TAKXKE BBINOJIHATh (PYHKLHUIO
BBIPABHHMBAIOIIEH KPOMKH, HYTO JOIMOJHHUTENbHO oOOJjerdaer cuervieHne mnaHenei. Ppasa
«BBIPABHUBAIOINAS KPOMKa» MOJKET OBbITh 3aMeHeHa (pa3ol «HAMPaBJSIOUINN Kpai» WiIu
«HAIpaBJAIOIIAss TMOBEPXHOCTb». BepxXHss NOBEPXHOCTb HANPABJIEHHOIO BBEPX IIIYyHTA
CMBIKAeTCs C HapyXKHOH OOKOBOW MOBEPXHOCTBIO HAIPABJICHHOIO BBEpPX IIMYHTA, MPUYEM
yKa3aHHas Hapy’kHash OOKOBas MOBEPXHOCTb HEOOs3aTeNbHO CHAO)KEHA IEPBBIM 3arOPHBIM
3JIEMEHTOM. Y Ka3aHHas Hapy»KHast OOKOBasl MOBEPXHOCTh MPEATIOUTUTEIBHO UMEET TI0 CYLIECTBY
BEPTUKAJBHYIO OpHEHTauur0. TakuMm o00pa3oM, B MPEONOYTHTENIBHOM BapHaHTE IIEPBBIN
3aMOPHBIN 3JIEMEHT PaclojaraeTcss Ha MO CYLIECTBY BEPTUKAJBbHOM YYaCTKE HAMPAaBJICHHOTO
BBEPX INIMYHTA TAKUM OOPa30M, YTO BBILIE M HUXKE 3aIIOPHOTO 3JIEMEHTA HAINPaBJICHHBIA BBEPX
LIMYHT XapakTEepPU3yeTCsl HAJIWYMEM [0 CyLEeCTBY BEPTHUKAJIbHO OPUEHTHUPOBAHHOMU
MOBEPXHOCTHU.

BenuunHa HakjOHA BEPXHEN MOBEPXHOCTH WM BEPXHEW CTOPOHBI HAMPABJIEHHOIO BBEPX
IIITYHTA IPENNOUTUTENbHO cocTanisieT 10-45 rpanycos, B Oonee mpeanoYTHTEIbHOM BapHAHTE —
25-35 rpaaycoB, a B HauOoliee MPENNOYTUTEIBHOM BapuaHte — OKoio 30 rpaaycos
OTHOCUTEJIbHO TOPU30HTAJIbHON TUIOCKOCTH wiu Iiockoctu (P) manenu (1). Yronm HakioHa

BEPXHEHN MOBEPXHOCTH HANPABJIEHHOIO BBEPX LIMYHTA MPEAMNOYTUTENBHO SIBJSETCS NOCTOSHHON
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BEJIMUMHOM, a 3TO O3Ha4aeT, YTO BEPXHssl IMOBEPXHOCTb HMeEET IUIOCKYI0 OpueHTauuio. B
NPEANOYTUTENIbHOM BapUaHTE BEpPXHssl CTOPOHA HANpaBJIE€HHONO BHU3 Ma3a HMeeT,
NPEANOUYTUTENBHO TAKYIO e (B CPaBHEHUH C HAKJIOHOM BEpPXHEN MOBEPXHOCTH HAIPaBJIEHHOIO
BBEpX UIMYHTA (B Cllydae €ro NpUMEHEHUs)), HAKJIOHHYI0 OPHUEHTALHI0. BepXHsis NOBEPXHOCTH
HAIpaBJICHHOTO BHH3 IMa3a 00pa3yeT HUKHIOK MOBEPXHOCTb MEPEXOIHONW YacTH, COSIUHSIOIEH
HaIPaBJIEHHBIM BHU3 IIIYHT C CEPALICBUHOM.

Ha ¢ur. 2 cxemarudecku MOKa3aHbl IBE TAHENIH B COCTOSHHUM CLEIUICHHS, MpUYeM
naHenn (1) aHAJIOTWYHBI TEM IMAHENsM, KOTOpble Moka3aHbl Ha ¢ur. 1. KommoHeHThI, 1O
CYIIECTBY MACHTUYHBIE HJIM CXOXKHE C TEMH, KOTOPBIE MOKa3aHbl HA Gur. 1, 0003HaYEeHbI TAKUMU
’K€ HOMEpPaMH MO3ULIUHA.

U Ha ¢wur. 1, u Ha Qur. 2 NOKa3aH BApHAHT OCYINECTBICHUS] HACTOSIIEro H300pEeTEeHUsI, B
KOTOPOM BHYTPEHHHE TOBEPXHOCTH MMyHTOB (7, 10), Mo MEeHbIIEH Mepe, YaCTHYHO HAKJIOHECHBI
B CTOPOHY cepAuneBUHBbI (2). 3a cyer 3TOro (OPMHUPYETCS CHCTEMa THIA «3aKPBITBIA Ma3»,
KOTOpasi cnocoOCTBYeT (pUKCALMU COSOUHEHHBIX Mexkay codoi maneneit (1). st cuereHus
WIM 3anipaHusl TAaKOH CHCTEMBbl THIA «3aKPBIThIA TMa3» OOBIMHO HEOOXOIUMO, YTOOBI
nedopmupoBaach, o MeHbIIEH Mepe, BpEMEHHO, 110 MEHbIIEH Mepe, OJJHA U3 COEIUHUTEIbHBIX
yacreir (3, 4) nmns co3maHuWsl JOCTATOYHOIO MPOCTPAHCTBA Wi oObeMa, Tpedyemoro s
ocyiectBieHust cuervieHus. Ilockonpky BepxHue cropons! (13, 15) HampaBieHHOro BBepxX
mmyHTa (13) u HampaBiieHHOro BHHM3 Ta3a (15) MMEIT HAKJIOHHYK OPUEHTALHI0, BTOpas
nepexoAHast 4acTh (26), coequHsOMmas CepALEBUHY (2) ¢ HampaBJIeHHbIM BHHU3 wnmyHTOM (10),
XapaKTePU3yeTCss MUHUMAJIbHOM TOJILIUHON B TOUKE, T PacroyiaraeTcsl HauBbiciuas Touka (16)
HampaBJieHHOro BHM3 masa. Jledopmanmsi, ckopee Bcero, Oyaer HaOMIONATHCS UMEHHO B 3TOH
HauBbICIIel Touke (16) M, COOTBETCTBEHHO, HAa YYAaCTKE BTOPOM mMepexomaHOoM uactu (26)
MHUHMMAQJIBHON TOJIIMHBI, TaK Kak B OSTOM MecTe nedopmaunu OyneT MpensTCTBOBATh
MHHHMAJIbHBIH 00beM MaTepuana.

ITockomnpky 3Ta Touka AedopMaly pacroyaraercst BOJM3U HAMPaBIEHHOIO BHU3 TOPIIA,
paccTosiHUE MEXIy KOHLIOM Hapy>KHOM CTOPOHbl HANpaBI€HHOIO BHU3 IIMYHTA M TOYKOH
nedopmanuu OyneT OTHOCHTENBHO OOJBIIMM. DTO YBEIWYEHHOE PACCTOSIHME YIUIMHSET Tak
Ha3bIBAEMOE «IIJIEUO» U, TAKUM 00Pa30M, YMEHbBIIAET YCUIIHE, KOTOPOe HEOOXOIUMO NPUIIOKHUTD
K KOHIy BTOPOH COEIUHUTENIbHON 4acTu (4), 4ToObI cuenuTh Mexny coboli nse manenu (1). B
COCTOSTHUM CLETUIEHUs] ABYX MPUMBIKAIOLINX Jpyr APYry HamojibHbIX MaHeneil (1) BepxHss
MOBEPXHOCTh HAIPABJICHHOIO BHU3 Ma3a MPeNNOuTUTENbHO, MO MEHbIleH Mepe, YacTUYHO, a
Ooyee MPEANOUTUTENHHO MO CYLIECTBY IOJIHOCTBIO OINMPAETCS HAa BEPXHIOK MOBEPXHOCTH
HAMpaBJIEHHOTO BBEPX LIMYyHTA, YTO NPUAAET JOIMOJHUTENbHYI MPOYHOCTh COENMHEHHUIO Kak

TAKOBOMY. B sToli cBsisu 00ecreunBaeTCs NpEeUuMyIeCTBO, COCTOALICE B TOM, YTO HAKJIOH
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BEpPXHEH IOBEPXHOCTH HAIIPAaBJIEHHOTO BHU3 IMa3a IO CYLIECTBY COOTBETCTBYET HAKJIOHY
BEpPXHEH MOBEPXHOCTH HAMNPABJIEHHOTO BBEpX LIMyHTAa. JTO O3HA4YaeT, YTO Yroj HakJIOHA
BEpXHEH MOBEPXHOCTH HAIPABJIEHHOIO BHM3 Ia3a MPENNOYTUTENbHO JIEXKUT B npenenax 10-45
rpaaycoB, B Oojiee MpeamodTUTEIPHOM BapHaHTe — B mpenenax 25-35 rpaaycoB, a B HauboJiee
NPEANOYTUTENILHOM  BapuaHTe OH cocTaBiisieT okoio 30 rpaaycoB  OTHOCHUTENBHO
TOPU3OHTAJIBPHON TIOCKOCTU Wik miockoctu (P) manenu (1). Kak yxke ObIJIO OTMEUEHO BBIIIE,
STOT HAKJIOH MOXET ObITh WM TUIOCKHM, WJINM CKPYIJIGHHBIM, MM Aake KprokooOpasHeiM. Ha
¢dur. 2 mpeacTaBieH BapUAHT OCYINECTBJICHUS C HEOONBLIMM 3a30pOM MEXKIy HAKJIOHHBIMHU
YaCTSAMHU.

Ha ¢wur. 3-7 mnokazaHbl BapuaHTBI OCYINECTBJICHUS] HACTOSINEro H300peTeHMs,
aHAJIOTHYHBIE TE€M, KOTOpble Moka3aHbel HAa ¢ur. 1 u 2. M1 B 3TOM cilydyae KOMIIOHEHTBI, 1O
CYIIECTBY HJIEHTHYHBIC WM CXOXXHE C TeMH, KOTOpble Moka3aHbl Ha ¢ur. 1 u 2, 0003HaUEHBI
TAKUMH K& HoMepamu nosuimii. Ha Bcex ¢wur. 3, 4, 5 1 7 noka3aHbl CHCTEMBI THUIA «3aKPbIThIH
nas», aHaJIOTHYHbIE TEM, KOTOpbIE MOKa3aHbl Ha ¢ur. 1 u 2.

@ur. 3 ornmyaercst oT ¢ur. 1, HanpUMep, TeM, YTO NEPEXOa MEXIY BEpPXHEH CTOPOHOU
(16) nanmpaBneHHoro BHU3 nasa (12) u HanpasieHHbIM BHU3 TOpLOM (11) CKpyIJIeH Wiu U30THYT,
MPUYEM 3TO K€ OTHOCHUTCA K NEpPEeXOoAy Mexy BepxHel cTopoHoi (13) HampaBieHHOrO BBEPX
mnyHTa (7) U Hapy>KHOM MOBEPXHOCTBIO HANIPABJIICHHOIO BBEPX LINYHTA (7).

Ha ¢wur. 4 u 5 mokasaHbl BapHaHThl OCYIIECTBJICHUsS HACTOSINETO H300pETeHHs, B
KOTOPBIX HAapy’)KHasi IMOBEPXHOCTb HAIPaBJIEHHOro BHW3 mmmyHTa (10) cHaOxeHa TpeTbUM
3arnopHbIM 351eMeHToM (19), a HanmpaBiIeHHBIH BBepX Topel (8) cHabKeH YeTBEPTHIM 3aIOPHBIM
snemeHToM (20). B 3TOM BapuaHTe OCYLIECTBJIEHUS Hapy>kKHas MOBEPXHOCTb HAaNpaBJeHHOIO
BBepx mmyHTa (7) ¥ HampaBJieHHbI BHU3 Topen (11) He cHAOKEeHBI 3aMIOPHBIMU DJIEMEHTAMH,
XOTSl 3TU KOMIIOHEHTBI TaK)K€ MOTYT OBITh CHAOXXEHbI 3allOPHBIMHU 3JIEMEHTAMH, KaK 3TO
NoKa3aHo Ha ¢ur. 1-3, HapsAAY C MOKa3aHHBIMHU TPETHUM U YETBEPTHIMHU 3aTIOPHBIMH 3JIEMEHTAMU
(19, 20). Mexny Hapy»KHOU NMOBEPXHOCTHIO HAMPABJIEHHOIO BBEpPX LIMYHTA (7) U HaNpaBJIeHHBIM
BHU3 TOpLOM (11) mpenycMOTpeHO MPOMEKYTOUHOE MpocTpaHcTBO. Ha ¢wur. 4 HanpaBieHHBIH
BBEpPX IIMYHT (7) MOKa3aH B M30THYTOW OPUEHTALMU. ITO U30THYTOE COCTOSTHHE O0eCcreunBaeT
aKTHBHOE 3aMblKarolllee yCUile, akTUBHO NpUTATHBarollee n8e naHenu (1) apyr k apyry. 10T
U3ru0 HampaBlIEHHOTO BBEpX IIMyHTa (7) NPUBOOUT K TOMYy, 4YTO BepxHss cropoHa (13)
HANpaBJICHHOTO BBEepX ImyHTa (7) OKasblBaeTcs TOpH3OHTaNbHOW. Jlns obnerdeHus
HAIPaBJICHHOTO BHU3 M3TMOAHUS HAMPABJIEHHOTO BBEPX INMyHTA (7) MO HANPABICHHBIM BBEPX
mmyHTOM (7) TPEenyCMOTPEHO MPOCTPAHCTBO (24). DTO MPOCTPAHCTBO TaKKe MOKAa3aHO Ha (ur.

5.
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Ha ¢ur. 6 nmokaszaH BapHaHT OCYINECTBJICHHS HACTOSIETO M300PETEHHs, aHAJIOTUYHBIN
TOMY, KOTOPBIA NPOWJUTIOCTPUPOBAH Ha ¢ur. 1 m 2, HO B KOTOPOM TaKKe MPEAYCMOTPEHO
NPOCTPAHCTBO (24) mMox HANpPABISHHBIM BBEPX IIMYHTOM (7), a B HEOOSA3aTeIbHOM BapUAaHTE
TaKKe, 10 MEHbLIeN Mepe, MOJ YacTblO0 MEePEXOAHOrO y4acTKa, COeIUHSIOLEro HanpaBleHHbIN
BBEpX MIMYHT (7) ¢ cepAneBuHOM (2). B BapuaHTe OCylIecTBISHHs, KOTOPBIH NOKa3aH Ha ¢ur. 6,
Hapy>kHas [OBEPXHOCTb HampaBieHHOro BHM3 wmyHTa (10) npoxoaur mox yrioM K
HampaBJI€HHOMY BHHU3 Toply (8), BCIEACTBHE 4Y€ro B COCTOSHUU CLEIUIEHUS MEXKAY ABYMs
nanemsiMu (1) obOpasyercss 3a3op. B3auMHBI yronm packpbITHS KPOMOK MOXET JIEKaTb B
npenenax 0-10 rpagycos, mpudeM B MPEANOUYTUTENLHOM BapuUaHTE OH JIeXUT B mpenenax 0-5
rpanycoB, a OOBIYHO COCTABIIIET OKOJIO 2-3 TpagycoB.

Ha ¢ur. 7 nokasan BapMaHT OCYIIECTBIEHMS HACTOSINErO H300pETEeHHs, B KOTOPOM
HAKJIOH BepXHUX cTOpoH (13, 15) xak HanpaBieHHOrO BBepX LINyHTA (7), TaK U HAIMIPAaBJIEHHOIO
BHU3 ma3a (12) Gosbine, YeM HAKJIOH Ha MPEAIIeCTBYIOINX (QUrypax, 4ro Aaer Ooyee KpyTou
yros. Kpome toro, HampasneHHblii BHM3 mmyHT (10), mokasaHHbI Ha ¢ur. 6, UMeeT APYTryro
¢dopMy, B KOTOpPOH Hapy)kKHasi MOBEPXHOCTb HAIPABJIEHHOTO BHM3 LIMYyHTAa XapaKTepU3yeTCs
HEMHOTO OOJIBIIMM YIJIOM HakJOHA, YeM Ha Ipyrux ¢urypax. AHajiorudso ¢ur. 4 u 5, mon
HaMpaBJE€HHbIM BBEPX LIMYHTOM (7) MPeayCcMOTPEHO MPOCTPAHCTBO (24).

Ha ¢wur. 8 mokazaH BapMaHT OCYLIECTBJIEHHS HACTOSLIET0 H300pETeHHs, KOTOPBIH
OTJINYAETCs OT MPEALIECTBYOLUINX BAPUAHTOB OCYIIECTBICHUS TEM, UTO 37€Ch [TOKA3aHa CUCTEMA
TUINA «OTKPBITHIN Ma3». BHyTpeHHHUe noBepxHOCTH WIYHTOB (7, 10) HAKJIOHEHBI B CTOPOHY OT
cepaueBuHbl (2), a He K Heil. Takas cucTemMa THUIA «OTKPBITBIM Ma3» obecreuynBaer Ooee
NPOCTOE COEAMHEHME WM CLEIUIEHHE B CPaBHEHUM C CUCTEMOW THIA «3aKpbIThbIH Ma3», HO He
obecnieunBaer Takod ke samuparommii dpdekr. Kak mokazano Ha ¢ur. 8, mmpuna (W)
HAINpaBJICHHOrO BBEpX INMyHTa (7) M3MeEpsieTcss OT TOYKH, B KOTOPOH MOXKeT HabIoaaTbes
nepexo]l OT HalpaBJIEHHOIO BBEPX Ma3a BBEPX K HANpaBlIEHHOMY BBepX WIMNyHTy. B atoi
CHCTEME THUIA «OTKPBITHII Ma3» 3Ta TOYKA, HAMPHUMEpP, MPEACTABISIET COOOH CaMyIO HIKHIOK
TOUYKY Ia3a UM MECTOIOJIOKEHHUE C CaMbIM PE3KUM MEPEXOAOM Ha KPUBOW OT HalpaBjeHHOIO
BBEPX I1a3a K BEpXHEH CTOPOHE UM HAapPY>KHOM MOBEPXHOCTH HAIIPABIEHHOIO BBEPX IIMYHTA.

Ha ¢wur. 9 u 10 nokaszans! aABe MoaupULUpPOBaHHbIE BepcHu (ur. 7 u 8, COOTBETCTBEHHO.
B oboux »THX BapuaHTax OCYLIECTBIEHHs HAMpPABICHHbIH BHM3 MMYyHT (10) HONMOJHHUTENBHO
CHaO)XKeH HamnpaBJEHHbIM BOOK MIMyHTOM (23), a HampaBieHHbIH BHU3 Topel (8) cHaOkeH
HaNpaBJICHHbIM BOOK mMa3oM (22) s mpueMa HarpasieHHOro BOOk mmyHTa (23). B obomx
BAPUAHTAX OCYIIECTBJIICHUS 3TO TMO3BOJISIET OOECIeYNTh CLEeIUIeHHe AByX mnanenend (1)
NOBOPOTHBIM, INAPHUPHBIM WJIM YIJIOBBIM ABIDKEHUEM, IPUYEM HAIMPABICHHbIH BOOK INMYHT

YaCTUYHO 3aXOJUuT B HaHpaBHeHHbeI BOOK ma3 noa OnpeacI€CHHbIM  YIJIOM, W IAHCIH
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pacmojiararoTcss MOJ YIVIOM OTHOCHUTENIbHO JApyr apyra. Ilockonbky BepxHsAs CTOpPOHa
HANpaBJIE€HHOTO BBEPX TOpLA HMEET HAaKJOH M YBEJIMYMBAaeTCs B pasMepax IO Mepe
npuOIMKEHUST K HAPY KHOH NMOBEPXHOCTH LINMYHTA, B MPOLECCE YIJIOBOTO BpalleHUs Hanboiee
YTOJILEHHBIM y4acTOK HAaIMpPaBIEHHOTO BBEPX ILIMYyHTa MOXET MPOSIBUTbCS OTHOCHUTEIBHO
NO37HO, 4TO oOjerdaer cremieHne. Kak mokasaHo Ha ¢ur. 9 u 10, 3T0O MPUMEHHMO, KakK K
CHCTEME THIA «3aKPBIThIH Ma3» (cM. Gur. 9), Tak U K CUCTEME THIIA «OTKPBITHIA Ma3» (CM. (ur.
10). inst obnerdeHus CUEIICHHs] B CHCTEME THIIA «3aKPBIThIN Ma3», MOKa3aHHOH Ha ¢ur. 9, mox
HAIpaBJICHHBIM BBEPX IIMYHTOM (7) MOKET OBbITh MPEAYCMOTPEHO MPOCTPAHCTBO (24).

Jlnst oTneneHus HampaBJieHHOTo BOOK mmyHTa (23) W HampaBjieHHOTro BOOK masa (22) oT
HampaBjieHHOoro BHu3 wmmyHTa (10) W HampaBneHHOro BBepX Topua (8) MOXKET ObITh
UCIOJb30BaHa BepTHUKabHas MIOCckocTh (V). B BepxHell yacTu coenuHeHus AByX nasHeneit (1)
STH MaHeNI! BXOAST B CONPUKOCHOBEHHE APYT C ApyroM. Ha 3Tom sTamne MoxkeT ObITh BbIuEpUeHA
BEpTUKAbHAA JIMHUS (BUPTyalbHasl) WIM JUHUS, MEPINEHIUKYJIApPHAs IUIOCKOCTH MaHENH.
JIroOast "acTh, BBICTYMAIOMIAS 33 3Ty JHHUIO, MOXKET CUHTATHCS YaCThIO HAMPABJIEHHOTO BOOK
mmyHTa (23) win naza (22).

Takum o0pa3oMm, omMcaHHBIE BbIIIE MHHOBALIMOHHBIE M€ HACTOSIIErO H300peTeHHs
NPOWJUTIOCTPUPOBAHbl HAa HECKOJBbKUX IpUMepax ero ocyuliectsieHus. Ilpu sTom BrosiHe
JOMYCTUMO, YTO OTENIbHbIE HMHHOBALIMOHHBIE HIEH MOTYT MPHUMEHSThCS 0O€3 KaKuxX-JHoo
neranedl, a — COOTBETCTBEHHO — C IpPUMEHEHHEeM JpYrux JeTajeld ONMHCAaHHOro IpuMepa
ocymectsieHns. Her HeOOXOOUMOCTH B eTANM3aLUHA IPUMEPOB PEATU3ALMH BCEX BO3MOXKHBIX
KOMOWHAIMH ONMCAHHBIX BBILIE HHHOBALMOHHBIX HJIEH, TaK KaK CIEHAJICTy B JAHHOW 00yacTu
TEXHUKHU MOHSITHO, 4TO ISt KOHKpETHOMN cepsr NPUMEHEHUs MOTYT
KOMOWHHUPOBATHCA/PEKOMOMHUPOBATECSI  CaMble pa3Hble HMHHOBALIMOHHBIE wHaen. Hampuwmep,
BIIOJIHE JOMYCTUMO, YTO NPU3HAKU WM DJIEMEHTBI CUCTEMbI C IOBOPOTHBIM COEAUHEHHEM WU
CHCTEMBI THUMNA «OTKPBITHIA Ma3» MOTYT OBITh MPUMEHHUMBI K CaMO3AINEIKHUBAIOIICHCS CHCTEMe
WIN K CHCTEMe THUIA «3aKPBITBIN Na3» WIN HA000pOT. JIOKHO OBITh MOHATHO, YTO 3asBIEHHOE
nu300peTeHne He OrPaHUYEeHO PabOYMMH MPUMEPAMH, POUILTIOCTPUPOBAHHBIMU U ONMHCAHHBIMU
B HACTOSIIEM JOKYMEHTE, M 4YTO B paMKax o0beMa mpuiaraeMoil (popMysbl BO3MOXKHBI
pa3NMYHBbIE WHBIE BAPHAHTHI OCYLIECTBJICHHUS, YTO JOJDKHO OBITh OYEBHUAHO CHELUAIHUCTY B
OaHHOW 00JacTH TEeXHHKH. TePMHH «CONEPIKUT» M €ro MPOU3BOJHBbIC, UCTOIb3yeMble B 3TOU
NATEHTHOH MNyOJMKALMK, CIeIyeT NMOHWMAaTh HE TOJBKO KAaK O3HAYAIOIINE «COINEPIKUT», HO
TAK)KE U KaK O3HAYAIOINUN «BKJIFOYAeT B Ce0si», «I0 CYIIECTBY COCTOUT M3», «00pa3oBaH» W

NPOM3BOIHBIE 3TUX (pa3.
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DPOPMVYJIA H3OBPETEHUSA

1. ITanens (1), B 4aCTHOCTH, HAMOJbHAS MMAHEIb UM CTEHOBAS TIAHENb, COAEP KALLAs:

— PACIOJIOKEHHYI0 B LIEHTPE CEepALEBUHY (2), XapaKTepU3YIOIIYIOCS HaJIUYUEM
BEpPXHEU CTOPOHBI (2a) U HIDKHEHW CTOPOHBI (2b), mpuyem cepaneBuHa (2) 3amaeT miockocTs (P);
P 3TOM PACCTOSIHUE MEXKIy BEPXHEH CTOPOHOM (2a) U HMXKHEN CTOpOHOH (2b) 3amaeT ToImuHy
(T) manenu (1);

- MO0 MEHbIIEH Mepe, OJHy NEPBYI0 COEAMHUTEIbHYHO 4acTb (3) U, MO MeHbLIeH
Mepe, OIHY BTOPYIO COEITMHUTENBHYIO 4acThb (4), KOTOpbIE PacrojaratoTcsi Ha MPOTHUBOJIEKAIINX
CTOpOHAX CepALeBUHBbI (2), TmpuUYeM TMepBas COENMHHUTENbHass dYacTb (3) W BrOpas
coequHUTeNbHAss 4acTh (4) npyroii manenw (1) pacrmonararoTCsi TaKUM OOpa3oM, YTO OHHU
CLEIUISIFOTCS MyTEM COBEPILICHUs ABUKEHUSI BHU3 WIH BEPTUKAIBHOTO JABHKECHUS;

IPU 3TOM TepBasi COEAMHUTENbHAs 4acTh (3) COAEp KUT HaNpaBJIeHHbIH BBepX WNYHT (7);
MO MEHbIIEH Mepe, OAWH HAIpaBJEHHBbIM BBEpX Topel (8), OTCTOALIUN Ha ONpEeAeIeHHOe
paccTosHUE OT HANpaBJIEHHOTO BBepX LINyHTa; W HampasjieHHbI BBepx ma3z (9),
cOpMHUPOBAaHHBIA MEXIy HANPABJICHHbIM BEpPX LIMYHTOM (7) M HANpPaBJICHHBIM BBEPX TOPLIOM
(8); mpu >TOM HanpaBJeHHbIN BBEPX Ma3 (9) BHIMOJHEH C BO3MOXKHOCTBIO MPUEMa, TI0 MEHbIIEH
Mepe, 4acTH HampasjieHHOro BHU3 mimyHTa (10) BTOpO#l coenuHuTenbHOR vactu (4) apyroi
naneqn (1), mpudYeM CTOPOHA HANpaBIEHHOro BBepxX wmmyHTa (7), oOpameHHas K
HATPaBJIEHHOMY BBepx Topuy (8), mpeacraBiser coOOW BHYTPEHHIOK TMOBEPXHOCTh
HAIpaBJICHHOrO BBEPX INMYHTA (7), a CTOPOHA HANPaBJIEHHOTO BBEpX IuMnyHTa (7), oOpaiieHHas B
CTOpPOHY OT HAIPaBJIEHHOTO BBepX Topua (8), mpeactaBisier coOOW HApyKHYIO MOBEPXHOCTh
HaIPaBJIEHHOIO BBEPX wINyHTA (7);

IpU 3TOM BTOpasl COeNMHUTENbHAsl 4acTb (4) COAEpKUT HANpaBJIEHHBbIH BHU3 LIMYyHT
(10); mo mMeHblIeH Mepe, ONUH HampaBJIeHHbIH BHU3 Topel (11), oTcTosimumii Ha onpeaeneHHoe
paccTosHUe OT HampaslieHHoro BHU3 wmnyHTa (10); u HampaBieHHbli BHU3 mna3z (12),
cOpMHUPOBaHHBIA MEXIY HANpPaBICHHBIM BHU3 IMYyHTOM (10) M HampaBJIEHHbIM BHU3 TOPLIOM
(11); mpuueM HanpaBieHHbINH BHU3 a3 (12) BHINOJHEH C BO3MOXKHOCTBIO TIpHEMa, 10 MeHbIlel
Mepe, 4acTH HalpaBJIeHHOro BBepX LimyHTa (7) mepBoil coequHUTENbHON 4actu (3) Apyroi
ma"enu (1), mpudeM cTOpoHa HampaBieHHoro BHH3 mmyHTa (10), oOpamenHas
HampaBiieHHOMY BHH3 Topuy (11), mnpeacraBmser CoOOW BHYTPEHHIOKO TMOBEPXHOCTh
HarpasjieHHOro BHHM3 wmmyHTa (10), a cropoHa HampasieHHOro BHU3 mmyHTa (10), oOpammennas
B CTOPOHY OT HampasJeHHOro BHHU3 Topua (11), mpeacrasisier coOoi HAPYKHYIO TOBEPXHOCTh

HampaBJeHHOro BHU3 1yHTa (10);
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IpU 3TOM, MO MEHbIleH Mepe, 4acTb BHYTPEHHE!H MOBEPXHOCTH HANpPAaBJIEHHOTO BBEPX
mnyHTa (7) HaKJIOHEHa K HalnpaBJeHHOMY BBEpX LIMYHTY (8), U mpu 3TOM, IO MEHbLIEH Mepe,
4JacTb BepxHeW cTopoHbl (13) HampaBieHHOro BBepX ILIMYyHTA (7) HAKJIOHEHA OTHOCHUTEIBHO
ockoctd (P) manenu (1) Takum oOpaszom, 4TO BepXHsist CTOpoHA (13) HampaBIEHHOTO BBEPX
LIMyHTa COAEP KUT HAUBBICUIYIO TOUKY (14), W/unu npu 5ToM, 0 MEHbLIEeH Mepe, YacTb BEpXHel
cTopoHnsl (15) HanpaBneHHOro BHMU3 ma3a (12) HaKJIOHEHA OTHOCUTENBHO TuiockocTH (P) manenu
(1) Takum oOpaszom, 4yTO BepxHsisi cropoHa (15) HampaBneHHoro BHU3 masa (12) comep:kut
HauBBICUIYIO TOUKY (16);

U IPU 3TOM HANpPaBJICHHBIM BBEpX WIMNYHT (7) MMEET MHUHHUMAJIBHYIO, CPEAHIO WU
MaKCHMAJIbHYIO IIHMPHUHY, U3MepsieMylo B IUIOocKOCTH (P) maHenu, mpudeM HauBbICIIasl TOYKA
HaMpaBJIEHHOTO BBEpX WIMNYHTA (7) oTcToUT MeHee yeM Ha 50%, a MpennouTUTENbHO MEHee YeM
Ha 25% MUpUHBI OT HAPY>KHOM MOBEPXHOCTH HANPABJIEHHOI'O BBEpPX IUIYHTA, W/WUJIM MPU 3TOM
HanpaBJeHHbIH BHU3 a3 (12) uMeeT MUHHUMAJbHYIO, CPEAHIO WIH MAaKCUMAJbHYIO LIHPHHY,
uzMepsieMyro B ruiockoctd (P) maHenu, nmpuueM HauBbICIIasi TOUKAa HAMNpPaBJIEHHOIO BHU3 Mas3a
(12) orcrour menee ueM Ha 50%, a NpenNOYTUTEIBHO MeHee 4eM Ha 25% ILIUPUHBI OT

HanpasjieHHOro BHU3 Topua (11).

2. ITanens (1) mo nm. 1, B koTopol HauBbiclIasi ToYka (14) HampaBIEHHOTO BBEPX
mmyHTa (7) pacnojiaraeTcst Ovke K Hapy>KHOH NMOBEPXHOCTH HAIMPABICHHOTO BBEPX MINMYHTA
(7), ueM K BHYTpEHHeH MOBEPXHOCTH HANpaBJIEHHOrO BBepxX wLMyHTa (7), W/WIM HpU 3TOM
HauBBICIIAs TOUKa (16) HampaBaeHHOTO BHU3 ma3a (12) pacmonaraercst OJuke K HAPABICHHOMY

BHU3 TopLy (11), ueM kK BHyTpeHHel OBEPXHOCTH HaIlpaBJIEHHOro BHU3 LmyHTa (10).

3. IManens (1) mo moOOMYy U3 MPENUIECTBYIOIUX IyHKTOB, B KOTOPOH PacCTOSHHE
MeXXJly HauBbICIIeH Toukoil (14) HanpaBI€eHHOrO BBEPX LIMYHTA (7) U HAPYKHON MOBEPXHOCTHIO
HampaBjieHHOro BBepx wmmyHTa (7) B miaockoctu (P) maneneit (1) w/mnm paccTosiHME MEXAY
HauBbIclIell Toukol (16) HanpaBiaeHHoro BHU3 nasa (12) u HanpaBiaeHHbIM BHU3 TopLoM (11) B

wiockoctd (P) maneneti (1) Oonee yem B 10 pa3 MeHbIle TOMIHHBI TaHe u (1).

4. IManens (1) mo moOOMy M3 NPENUIECTBYIOIINX MYyHKTOB, B KOTOPOH BEPXHSs
ctopoHa (13) HampaBieHHOro BBepx IunmyHTa (7) pacronaraercs MeXAy BHYTpPEHHel
MOBEPXHOCTBIO U HAPYKHON MOBEPXHOCTBIO HAMNPABJICHHOIO BBEpX LINyHTa (7), 1 B KOTOPOH
HAaKJIOHHAas 4acTb BepxHeil ctopoHbl (13) HampaBieHHOro BBepx IumyHTa (7) mpencTaBisieT

co0OH PSMOMHENHYIO YacTb.
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5. [Manens (1) mo mroOOMy M3 MPEAIIECTBYIOLINX IMyHKTOB, B KOTOPOH, IO MEHBIIEH
Mepe, 4aCTh BHYTPEHHEN MOBEPXHOCTH HAMPABJIEHHOIO BBEPX LINYHTA (7) HAKJIOHEHA B CTOPOHY
OT HANPABJICHHOTO BBEPX TopLa (8), MpUUeM yroy HakJioHa JekuT B nipeaenax 0,5-10 rpanycos,
NpU4deM  3TOT  yroj  MPeANoYTUTEIbHO  H3MepsieTCsl  OTHOCUTEJbHO  HalpaBlieHus,

MEePHeHANKYJIPHOro rmockocTu (P) manenu (1).

6. IManens (1) mo ar000My U3 MPEAIIECTBYIOLIMX NMYHKTOB, B KOTOPOHW Hapy’KHas
MOBEPXHOCTh HAMpAaBJIEHHOIO BBEpX IWIMYHTAa (7) COAEPKUT MepBblil 3anopHbIi 3seMeHT (17),
U/WIM B KOTOPOH HarpaeieHHbIH BHI3 Topel (11) cHabkeH BTOPHIM 3alOpPHBIM 3JeMeHTOM (18),
NpU4YeM B MPEANOYTUTENbHOM BapuaHTE MEpBbIM U BTOpPOW 3amopHble 3neMeHTel (17, 18)

BBIMTOJTHEHBI C BO3MOYKHOCTBIO B3aUMOAEHCTBUS IPYT C APYTOM.

7. IManens (1) mo ar000My U3 MPEAIIECTBYIOLIMX NMYHKTOB, B KOTOPOHW Hapy’KHas
MOBEPXHOCTh HamNpaBlieHHOro BHU3 wmyHTa (10) comepkuT TpeTuil 3amopHbIiil saemeHT (19),
U/WIM B KOTOPOW HaIpaBlIEHHBIH BBepx Topel (8) COAEep>KUT 4eTBEPTHIM 3alOpHbIH 3JIEMEHT
(20), npuyeM B MpPEANOYTUTENLHOM BapuUaHTe TPETUH U 4YETBEpPTHIH 3amopHble 3JeMeHThI (19,

20)) BBIMIOJIHEHBI C BO3MOKHOCTBIO B3aUMOAEHCTBUS APYT C APYTOM.

8. IManens (1) mo mOOOMY W3 MPEAIIECTBYIOIIMX MYHKTOB, B KOTOPOH Mepexon
MeXXJly HauBbICIIeH Toukoil (14) HanpaBI€eHHOrO BBEPX LIMYHTA (7) U HAPYKHON MOBEPXHOCTHIO
HAMpaBJIEHHOIO BBEPX UIMyHTa CKPYIVIEH, W/WIM Tepexo] Mexay HauBbiculed Toukoi (16)

HanpaBJeHHOro BHU3 Na3a (12) u HanpaBjeHHbIM BHU3 TopLOM (11) Taxke ckpyrieH.

9. IManens (1) mo moOOMy M3 MPEAIIECTBYIOLIUX NYHKTOB, B KOTOPOH MEXIY
na”enssMu (1), Korga OHM HaXOASTCS B CLEIUIEHHOM COCTOSIHUHM, NPEAYCMOTPEH psili 3a30pOB
(21), mpenmoYTUTENHHO BIOPAHHBIX U3 IPYIIIBI, BKIKOYAOMIEH B ceOst:

a) 3a30p MEXAY HAPYKHOHW MOBEPXHOCTHIO HAMPABICHHOrO BHU3 IINYHTA U
HAaIPaBJICHHBIM BBEPX TOPLIOM;

b) 3a30p MEXAY HAapyKHOM TOBEPXHOCTBIO HANPABJICHHOTO BBEPX INNYHTA U

HarpaBJICHHBIM BHHU3 TOPLIOM]

) 3a30p MEX/y HAIPaBJICHHBIM BBEPX LIMYHTOM U HANIPABJIEHHBIM BHU3 Aa30M;
d) 3a30p MEX/y HAIPaBJICHHBIM BHU3 LINMYHTOM U HAIIPAaBJIEHHBIM BBEPX Ma30M;
e) 3a30p MEXAy HaWBbICIIEH TOYKOM HAIMPAaBJIEHHOIO BBEPX ILIMYHTA U HAWUBBICLIEH

TOYKOM HAIPaBJICHHOTO BHU3 11a34a;
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f) 3a30p MOJ HANpPaBJICHHBIM BBEPX IINYHTOM, IPOXOASIIMA B CTOPOHY

HampaBJICHHOI'O BHU3 TOpLA.

10.  Tlawens (1) mo mr0OOMY M3 TPEAIIECTBYIOMINX MyHKTOB, B KOTOPOU CepAIeBUHA
(2) comep>XUT KOMIO3HMLIMOHHBIA MaTepual, MPEeANOYTHTEIbHO BBIOPAHHBI W3 TPYIIIEL,
BKJIFOYAIOLIEH B cedst:

a) MUHEpaJbHBI  MaTepual, HalpuMmep, Ha OCHOBE OKCHJAa Mar"us, W
CHHTETHUYECKUI MaTepwaj, HampuMmep, TEePMOIUIACTUYHBIA MaTepuas, MpudeM o0beM
MHHEPaJIbHOTO MaTepuajia COCTABJIIET, MO MeHbluel mepe, S0% wmarepuana CEepALEBUHBI, a B
NPEeANOYTUTENBHOM BapUaHTe — Mo MeHblueil mepe, 60-70%;

b) HAIOJIHUTEIb, TAKON KaK MeJl WK TPyXa, U CHHTETHYECKUI MaTepuas, TakO! Kak
TEPMOIUIACTUYHBIA MaTepual, mpuyeM OOBEM HAIOJHHUTENS COCTABJIIET, IO MEHbLIEH Mepe,
50% wmarepuana CEpILIEBUHBI, & B MPEATIOUTUTEIPHOM BapHaHTe — 10 MeHblel mepe, 60-70%; u

) SKCTPYAUPOBAHHYIO CMeCh, MNPUYEM CMELIMBAIOTCS, a 3aTeM IOJIBEpraroTCs

SKCTPY3HH, HAIIPUMEP, 1BA Pa3HBbIX MaTepHaia.

11.  Tlawenp (1) mo moOOMy W3 MPEAIIECTBYIOIIUX IMYHKTOB, B KOTOPOW TMepBas
COEIMHUTENbHAS YacThb (3) COAEPKUT MEPBYIO MEPEXOAHYIO YacThb (25), pacloNoKeHHYI0 MEXAy
CepALEBUHON (2) U HampaBJIeHHBIM BBEpX IIMYHTOM (7), U B KOTOPOH BTOpasi COEAUHUTENIbHAs
4acTh (4) CONEPKUT BTOPYIO MEPEXOAHYIO HaCTh (26), pacroNOKEHHYI0 MEKIY CEpALEeBUHOMN (2)
U HanpaBJeHHBbIM BHU3 WIyHTOM (10), mpuueM nepsas nepexoHas 4acTh (25) xapakTepusyeTcs
HAJIMYUEM OCJTa0JIeHHOH 00JacTH YMEHBIIEHHON TONIMUHBL, o0Jjerdaromel aedopmamnuro
nepBoi nepexonHol yactu (25) BO BpeMsl CLEIUIEHHUs, a/uiu BTOpas INepexoAHas 4acTb (20)
XapakTepusyercsi HajguuueM  ocjadieHHoW oOjactu  (27) YMEHBIIEHHOW  TOJIIIHHBI,
observarorei neopMaIiiio BTOpOl nepexonHoi yactu (26) BO BpeMs CLEIUICHUs, TIPU 3TOM, B
YaCTHOCTH, BTOPas MEPEXOHAs YaCTh XapaKTePU3yeTCss HAMMEHBIIEH TOJIIUHON OJIMKe BCEro K

CepaLEeBHHE.

12.  Tlanens (1) mo mroOOMY M3 MPENUIECTBYIOIIUX ITYHKTOB, B KOTOPOH Hapy»KHas
MOBEPXHOCTb HAINPABIEHHOrO BBepx MmmnyHTa (7) pacnonaraercs Ha paccrosHun (D),
u3MepsieMoM B IuiockocTH (P) maHesnu, oT HanpaBieHHOrO BBEpX Topua (8), MpuyeM paccTOsHue

(D) menbiue Tonmunsl (T) cepaneBunsl (2).

13.  Tlanens (1) mo moOOMY M3 NPEAIIECTBYIOIINX MMyHKTOB, OTJIMYAIOINASCS TEM, UTO

JTa NaHECJIb BBIITOJIHCHA YI[J'II/IHGHHOI\/'I, U B KOTOpOfI nepBasd U BTOpasd COCAUHUTCIIBHBIC YaCTU
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NPEAYCMOTPEHbI HA TOPLEBBIX CTOPOHAX MAHENH, a MPOAOJbHBIE CTOPOHBI MPEANOYTHTEIHHO
CHaOXEHbI TIOBOPOTHBIM 3aMOPHBIM MPOQHIEM MM TaKXKe CHAO)KEHbl NEepPBOH M BTOPOH

COCAUMHUTECIIbHBIMHY YaCTAM.

14.  Tlanens (1) mo moOOMY W3 MPENUIECTBYIOIIUX IMYHKTOB, B KOTOPOW HAWBBICIIAS
Touka (14) HampaBIeHHOTO BBEpX IIIyHTA (7) pacronaraercsi OMmke K Hapy>KHOHW MOBEPXHOCTH
HaMpaBJIEHHOTO BBEpX LUMYyHTA (7) B CpaBHEHUHU C HAIPaBIEHHBIM BBepxX Ma3oM (9), u/unu B
KOTOpoil HamBbicIasi Touka (16) HampaBneHHoro BHM3 mas3a (12) pacmnonaraercss Ommxe K

HanpaBJleHHOMY BHU3 TopLy (11) B cpaBHEHHUH C HaIlpaBJIeHHbIM BHU3 LIMyHTOM (10).

15. Tlawenp (1) mno mr0OOMy U3 TMPENUIECTBYIOIIUX MYHKTOB, B KOTOPOH
HaINpaBJICHHBI BBEpPX TOpel CHaOKeH 1O CYLIECTBY HANpaBlieHHbIM BOOK mazoMm (22) mns
npueMa HampaBIeHHOro BOOK mmmyHTa (23), W/wim B KOTOPOH HapyKHas TOBEPXHOCTH
HampaBjieHHoro BHH3 mmyHTa (10) cHaOkeHa HampaBieHHbIM BOOK mmmyHTOM (23),

BBITTOJTHEHHBIM C BO3MOYKHOCTBIO €r0 MprUeMa HaIPaBJISHHBIM BOOK Ma3oM (22).

16.  Tlanens (1) mo mroOoMy U3 MPENUIECTBYIOIUX MYHKTOB, B KOTOPOH mupunaa (W)
HANpaBJICHHOTO BBEPX IIMYHTa MEHbLIE INHPHUHBL, B YaCTHOCTH, MAKCHMAJIbHOW IITUPUHBI
HAIPaBJICHHOTO BBEPX I1a3a, OXBATHIBAEMOI'O BHYTPEHHEH MOBEPXHOCTHIO HAIIPABIEHHOTO BBEPX

LIIMMyHTa U HAlIPpaBJICHHBIM BBCPX TOPLIOM.

17.  Tlanwenp (1) mo mroOOMy U3 MPEAIIECTBYIOLUIUX MYHKTOB, B KOTOPOH LIMPUHA
HANpaBJICHHOTO BHU3 MINMyHTa OOJbINE ITUPHUHBI, B YaCTHOCTH, MAaKCHUMAJbHOW LIUPUHBI
HAIPABJIEHHOIO BHU3 Ma3a, OXBATbIBAEMOIO BHYTPEHHEU MOBEPXHOCTBIO HAMPABJICHHOIO BHU3

LIMMyHTa U HAallpaBJICHHBIM BHU3 TOPLIOM.

18. IlokpeiTHE, B YAaCTHOCTH, HAIOJBHOE MOKPBITHE, MOTOJOYHOE MNOKPBITHE WJIU
CTEHOBOE TMOKPBITHE, COJEpIKallee MHOKECTBO COCOUHEHHBIX MEXKAy COOOH maHejeil 1o

Tr000My U3 TIPENLIECTBYIOIINX TyHKTOB.



N3IMEHEHHAA ®OPMYJIA U3OBPETEHHUA

1. ITanens (1), B 4aCTHOCTH, HAMOJbHAS MMAHEIb UM CTEHOBAS TIAHENb, COAEP KALLAs:

— PACIOJIOKEHHYI0 B LIEHTPE CEepALEBUHY (2), XapaKTepU3YIOIIYIOCS HaJIUYUEM
BEpPXHEU CTOPOHBI (2a) U HIDKHEHW CTOPOHBI (2b), mpuyem cepaneBuHa (2) 3amaeT miockocTs (P);
P 3TOM PACCTOSIHUE MEXKIy BEPXHEH CTOPOHOM (2a) U HMXKHEN CTOpOHOH (2b) 3amaeT ToImuHy
(T) manenu (1);

- MO0 MEHbIIEH Mepe, OJHy NEPBYI0 COEAMHUTEIbHYHO 4acTb (3) U, MO MeHbLIeH
Mepe, OIHY BTOPYIO COEITMHUTENBHYIO 4acThb (4), KOTOpbIE PacrojaratoTcsi Ha MPOTHUBOJIEKAIINX
CTOpOHAX CepALeBUHBbI (2), TmpuUYeM TMepBas COENMHHUTENbHass dYacTb (3) W BrOpas
coequHUTeNbHAss 4acTh (4) npyroii manenw (1) pacrmonararoTCsi TaKUM OOpa3oM, YTO OHHU
CLEIUISIFOTCS MyTEM COBEPILICHUs ABUKEHUSI BHU3 WIH BEPTUKAIBHOTO JABHKECHUS;

IPU 3TOM TepBasi COEAMHUTENbHAs 4acTh (3) COAEp KUT HaNpaBJIeHHbIH BBepX WNYHT (7);
MO MEHbIIEH Mepe, OAWH HAIpaBJEHHBbIM BBEpX Topel (8), OTCTOALIUN Ha ONpEeAeIeHHOe
paccTosHUE OT HANpaBJIEHHOTO BBepX LINyHTa; W HampasjieHHbI BBepx ma3z (9),
cOpMHUPOBAaHHBIA MEXIy HANPABJICHHbIM BEpPX LIMYHTOM (7) M HANpPaBJICHHBIM BBEPX TOPLIOM
(8); mpu >TOM HanpaBJeHHbIN BBEPX Ma3 (9) BHIMOJHEH C BO3MOXKHOCTBIO MPUEMa, TI0 MEHbIIEH
Mepe, 4acTH HampasjieHHOro BHU3 mimyHTa (10) BTOpO#l coenuHuTenbHOR vactu (4) apyroi
naneqn (1), mpudYeM CTOPOHA HANpaBIEHHOro BBepxX wmmyHTa (7), oOpameHHas K
HATPaBJIEHHOMY BBepx Topuy (8), mpeacraBiser coOOW BHYTPEHHIOK TMOBEPXHOCTh
HAIpaBJICHHOrO BBEPX INMYHTA (7), a CTOPOHA HANPaBJIEHHOTO BBEpX IuMnyHTa (7), oOpaiieHHas B
CTOpPOHY OT HAIPaBJIEHHOTO BBepX Topua (8), mpeactaBisier coOOW HApyKHYIO MOBEPXHOCTh
HaIPaBJIEHHOIO BBEPX wINyHTA (7);

IpU 3TOM BTOpasl COeNMHUTENbHAsl 4acTb (4) COAEpKUT HANpaBJIEHHBbIH BHU3 LIMYyHT
(10); mo mMeHblIeH Mepe, ONUH HampaBJIeHHbIH BHU3 Topel (11), oTcTosimumii Ha onpeaeneHHoe
paccTosHUe OT HampaslieHHoro BHU3 wmnyHTa (10); u HampaBieHHbli BHU3 mna3z (12),
cOpMHUPOBaHHBIA MEXIY HANpPaBICHHBIM BHU3 IMYyHTOM (10) M HampaBJIEHHbIM BHU3 TOPLIOM
(11); mpuueM HanpaBieHHbINH BHU3 a3 (12) BHINOJHEH C BO3MOXKHOCTBIO TIpHEMa, 10 MeHbIlel
Mepe, 4acTH HalpaBJIeHHOro BBepX LimyHTa (7) mepBoil coequHUTENbHON 4actu (3) Apyroi
ma"enu (1), mpudeM cTOpoHa HampaBieHHoro BHH3 mmyHTa (10), oOpamenHas
HampaBiieHHOMY BHH3 Topuy (11), mnpeacraBmser CoOOW BHYTPEHHIOKO TMOBEPXHOCTh
HarpasjieHHOro BHHM3 wmmyHTa (10), a cropoHa HampasieHHOro BHU3 mmyHTa (10), oOpammennas
B CTOPOHY OT HampasJeHHOro BHHU3 Topua (11), mpeacrasisier coOoi HAPYKHYIO TOBEPXHOCTh

HampaBJeHHOro BHU3 1yHTa (10);
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IpU 3TOM, MO MEHbIleH Mepe, 4acTb BHYTPEHHE!H MOBEPXHOCTH HANpPAaBJIEHHOTO BBEPX
mnyHTa (7) HaKJIOHEHa K HalnpaBJeHHOMY BBEpX LIMYHTY (8), U mpu 3TOM, IO MEHbLIEH Mepe,
4JacTb BepxHeW cTopoHbl (13) HampaBieHHOro BBepX ILIMYyHTA (7) HAKJIOHEHA OTHOCHUTEIBHO
ockoctd (P) manenu (1) Takum oOpaszom, 4TO BepXHsist CTOpoHA (13) HampaBIEHHOTO BBEPX
LIMyHTa COAEP>KUT HAUBBICIIYIO TOUKY (14), U mpu 3TOM, IO MeHbLIEH Mepe, 4acTh BepXHeH
cTopoHsl! (15) HampaBieHHOro BHM3 nasa (12) HakjoHeHa OTHOCUTENbHO IockocTu (P) manenu
(1) Takum oOpaszom, 4yTO BepxHsisi cropoHa (15) HampaBneHHoro BHU3 masa (12) comep:kut
HauBBICUIYIO TOUKY (16);

U IPU 3TOM HANpPaBJICHHBIM BBEpX WIMNYHT (7) MMEET MHUHHUMAJIBHYIO, CPEAHIO WU
MaKCHMAJIbHYIO IIHMPHUHY, U3MepsieMylo B IUIOocKOCTH (P) maHenu, mpudeM HauBbICIIasl TOYKA
HaMpaBJIEHHOTO BBEpX WIMNYHTA (7) oTcToUT MeHee yeM Ha 50%, a MpennouTUTENbHO MEHee YeM
Ha 25% wWUpUHBI OT HApy>XHOH NOBEPXHOCTH HAMPABJIEHHOIO BBEpX IIMYHTA, U MPU 3TOM
HanpaBJeHHbIH BHU3 a3 (12) uMeeT MUHHUMAJbHYIO, CPEAHIO WIH MAaKCUMAJbHYIO LIHPHHY,
uzMepsieMyro B ruiockoctd (P) maHenu, nmpuueM HauBbICIIasi TOUKAa HAMNpPaBJIEHHOIO BHU3 Mas3a
(12) orcrour menee ueM Ha 50%, a NpenNOYTUTEIBHO MeHee 4eM Ha 25% ILIUPUHBI OT

HanpasjieHHOro BHU3 Topua (11).

2. ITanens (1) mo nm. 1, B koTopol HauBbiclIasi ToYka (14) HampaBIEHHOTO BBEPX
mmyHTa (7) pacnojiaraeTcst Ovke K Hapy>KHOH NMOBEPXHOCTH HAIMPABICHHOTO BBEPX MINMYHTA
(7), ueM K BHYTpEHHeH MOBEPXHOCTH HANpaBJIEHHOrO BBepxX wLMyHTa (7), W/WIM HpU 3TOM
HauBBICIIAs TOUKa (16) HampaBaeHHOTO BHU3 ma3a (12) pacmonaraercst OJuke K HAPABICHHOMY

BHU3 TopLy (11), ueM kK BHyTpeHHel OBEPXHOCTH HaIlpaBJIEHHOro BHU3 LmyHTa (10).

3. IManens (1) mo moOOMYy U3 MPENUIECTBYIOIUX IyHKTOB, B KOTOPOH PacCTOSHHE
MeXXJly HauBbICIIeH Toukoil (14) HanpaBI€eHHOrO BBEPX LIMYHTA (7) U HAPYKHON MOBEPXHOCTHIO
HampaBjieHHOro BBepx wmmyHTa (7) B miaockoctu (P) maneneit (1) w/mnm paccTosiHME MEXAY
HauBbIclIell Toukol (16) HanpaBiaeHHoro BHU3 nasa (12) u HanpaBiaeHHbIM BHU3 TopLoM (11) B

wiockoctd (P) maneneti (1) Oonee yem B 10 pa3 MeHbIle TOMIHHBI TaHe u (1).

4. IManens (1) mo moOOMy M3 NPENUIECTBYIOIINX MYyHKTOB, B KOTOPOH BEPXHSs
ctopoHa (13) HampaBieHHOro BBepx IunmyHTa (7) pacronaraercs MeXAy BHYTpPEHHel
MOBEPXHOCTBIO U HAPYKHON MOBEPXHOCTBIO HAMNPABJICHHOIO BBEpX LINyHTa (7), 1 B KOTOPOH
HAaKJIOHHAas 4acTb BepxHeil ctopoHbl (13) HampaBieHHOro BBepx IumyHTa (7) mpencTaBisieT

co0OH PSMOMHENHYIO YacTb.
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5. [Manens (1) mo mroOOMy M3 MPEAIIECTBYIOLINX IMyHKTOB, B KOTOPOH, IO MEHBIIEH
Mepe, 4aCTh BHYTPEHHEN MOBEPXHOCTH HAMPABJIEHHOIO BBEPX LINYHTA (7) HAKJIOHEHA B CTOPOHY
OT HANPABJICHHOTO BBEPX TopLa (8), MpUUeM yroy HakJioHa JekuT B nipeaenax 0,5-10 rpanycos,
NpU4deM  3TOT  yroj  MPeANoYTUTEIbHO  H3MepsieTCsl  OTHOCUTEJbHO  HalpaBlieHus,

MEePHeHANKYJIPHOro rmockocTu (P) manenu (1).

6. IManens (1) mo ar000My U3 MPEAIIECTBYIOLIMX NMYHKTOB, B KOTOPOHW Hapy’KHas
MOBEPXHOCTh HAMpAaBJIEHHOIO BBEpX IWIMYHTAa (7) COAEPKUT MepBblil 3anopHbIi 3seMeHT (17),
U/WIM B KOTOPOH HarpaeieHHbIH BHI3 Topel (11) cHabkeH BTOPHIM 3alOpPHBIM 3JeMeHTOM (18),
NpU4YeM B MPEANOYTUTENbHOM BapuaHTE MEpBbIM U BTOpPOW 3amopHble 3neMeHTel (17, 18)

BBIMTOJTHEHBI C BO3MOYKHOCTBIO B3aUMOAEHCTBUS IPYT C APYTOM.

7. IManens (1) mo ar000My U3 MPEAIIECTBYIOLIMX NMYHKTOB, B KOTOPOHW Hapy’KHas
MOBEPXHOCTh HamNpaBlieHHOro BHU3 wmyHTa (10) comepkuT TpeTuil 3amopHbIiil saemeHT (19),
U/WIM B KOTOPOW HaIpaBlIEHHBIH BBepx Topel (8) COAEep>KUT 4eTBEPTHIM 3alOpHbIH 3JIEMEHT
(20), npuyeM B MpPEANOYTUTENLHOM BapuUaHTe TPETUH U 4YETBEpPTHIH 3amopHble 3JeMeHThI (19,

20)) BBIMIOJIHEHBI C BO3MOKHOCTBIO B3aUMOAEHCTBUS APYT C APYTOM.

8. IManens (1) mo mOOOMY W3 MPEAIIECTBYIOIIMX MYHKTOB, B KOTOPOH Mepexon
MeXXJly HauBbICIIeH Toukoil (14) HanpaBI€eHHOrO BBEPX LIMYHTA (7) U HAPYKHON MOBEPXHOCTHIO
HAMpaBJIEHHOIO BBEPX UIMyHTa CKPYIVIEH, W/WIM Tepexo] Mexay HauBbiculed Toukoi (16)

HanpaBJeHHOro BHU3 Na3a (12) u HanpaBjeHHbIM BHU3 TopLOM (11) Taxke ckpyrieH.

9. IManens (1) mo moOOMy M3 MPEAIIECTBYIOLIUX NYHKTOB, B KOTOPOH MEXIY
na”enssMu (1), Korga OHM HaXOASTCS B CLEIUIEHHOM COCTOSIHUHM, NPEAYCMOTPEH psili 3a30pOB
(21), mpenmoYTUTENHHO BIOPAHHBIX U3 IPYIIIBI, BKIKOYAOMIEH B ceOst:

a) 3a30p MEXAY HAPYKHOHW MOBEPXHOCTHIO HAMPABICHHOrO BHU3 IINYHTA U
HAaIPaBJICHHBIM BBEPX TOPLIOM;

b) 3a30p MEXAY HAapyKHOM TOBEPXHOCTBIO HANPABJICHHOTO BBEPX INNYHTA U

HarpaBJICHHBIM BHHU3 TOPLIOM]

) 3a30p MEX/y HAIPaBJICHHBIM BBEPX LIMYHTOM U HANIPABJIEHHBIM BHU3 Aa30M;
d) 3a30p MEX/y HAIPaBJICHHBIM BHU3 LINMYHTOM U HAIIPAaBJIEHHBIM BBEPX Ma30M;
e) 3a30p MEXAy HaWBbICIIEH TOYKOM HAIMPAaBJIEHHOIO BBEPX ILIMYHTA U HAWUBBICLIEH

TOYKOM HAIPaBJICHHOTO BHU3 11a34a;
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f) 3a30p MOJ HANpPaBJICHHBIM BBEPX IINYHTOM, IPOXOASIIMA B CTOPOHY

HampaBJICHHOI'O BHU3 TOpLA.

10.  Tlawens (1) mo mr0OOMY M3 TPEAIIECTBYIOMINX MyHKTOB, B KOTOPOU CepAIeBUHA
(2) comep>XUT KOMIO3HMLIMOHHBIA MaTepual, MPEeANOYTHTEIbHO BBIOPAHHBI W3 TPYIIIEL,
BKJIFOYAIOLIEH B cedst:

a) MUHEpaJbHBI  MaTepual, HalpuMmep, Ha OCHOBE OKCHJAa Mar"us, W
CHHTETHUYECKUI MaTepwaj, HampuMmep, TEePMOIUIACTUYHBIA MaTepuas, MpudeM o0beM
MHHEPaJIbHOTO MaTepuajia COCTABJIIET, MO MeHbluel mepe, S0% wmarepuana CEepALEBUHBI, a B
NPEeANOYTUTENBHOM BapUaHTe — Mo MeHblueil mepe, 60-70%;

b) HAIOJIHUTEIb, TAKON KaK MeJl WK TPyXa, U CHHTETHYECKUI MaTepuas, TakO! Kak
TEPMOIUIACTUYHBIA MaTepual, mpuyeM OOBEM HAIOJHHUTENS COCTABJIIET, IO MEHbLIEH Mepe,
50% wmarepuana CEpILIEBUHBI, & B MPEATIOUTUTEIPHOM BapHaHTe — 10 MeHblel mepe, 60-70%; u

) SKCTPYAUPOBAHHYIO CMeCh, MNPUYEM CMELIMBAIOTCS, a 3aTeM IOJIBEpraroTCs

SKCTPY3HH, HAIIPUMEP, 1BA Pa3HBbIX MaTepHaia.

11.  Tlawenp (1) mo moOOMy W3 MPEAIIECTBYIOIIUX IMYHKTOB, B KOTOPOW TMepBas
COEIMHUTENbHAS YacThb (3) COAEPKUT MEPBYIO MEPEXOAHYIO YacThb (25), pacloNoKeHHYI0 MEXAy
CepALEBUHON (2) U HampaBJIeHHBIM BBEpX IIMYHTOM (7), U B KOTOPOH BTOpasi COEAUHUTENIbHAs
4acTh (4) CONEPKUT BTOPYIO MEPEXOAHYIO HaCTh (26), pacroNOKEHHYI0 MEKIY CEpALEeBUHOMN (2)
U HanpaBJeHHBbIM BHU3 WIyHTOM (10), mpuueM nepsas nepexoHas 4acTh (25) xapakTepusyeTcs
HAJIMYUEM OCJTa0JIeHHOH 00JacTH YMEHBIIEHHON TONIMUHBL, o0Jjerdaromel aedopmamnuro
nepBoi nepexonHol yactu (25) BO BpeMsl CLEIUIEHHUs, a/uiu BTOpas INepexoAHas 4acTb (20)
XapakTepusyercsi HajguuueM  ocjadieHHoW oOjactu  (27) YMEHBIIEHHOW  TOJIIIHHBI,
observarorei neopMaIiiio BTOpOl nepexonHoi yactu (26) BO BpeMs CLEIUICHUs, TIPU 3TOM, B
YaCTHOCTH, BTOPas MEPEXOHAs YaCTh XapaKTePU3yeTCss HAMMEHBIIEH TOJIIUHON OJIMKe BCEro K

CepaLEeBHHE.

12.  Tlanens (1) mo mroOOMY M3 MPENUIECTBYIOIIUX ITYHKTOB, B KOTOPOH Hapy»KHas
MOBEPXHOCTb HAINPABIEHHOrO BBepx MmmnyHTa (7) pacnonaraercs Ha paccrosHun (D),
u3MepsieMoM B IuiockocTH (P) maHesnu, oT HanpaBieHHOrO BBEpX Topua (8), MpuyeM paccTOsHue

(D) menbiue Tonmunsl (T) cepaneBunsl (2).

13.  Tlanens (1) mo moOOMY M3 NPEAIIECTBYIOIINX MMyHKTOB, OTJIMYAIOINASCS TEM, UTO

JTa NaHECJIb BBIITOJIHCHA YI[J'II/IHGHHOI\/'I, U B KOTOpOfI nepBasd U BTOpasd COCAUHUTCIIBHBIC YaCTU
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NPEAYCMOTPEHbI HA TOPLEBBIX CTOPOHAX MAHENH, a MPOAOJbHBIE CTOPOHBI MPEANOYTHTEIHHO
CHaOXEHbI TIOBOPOTHBIM 3aMOPHBIM MPOQHIEM MM TaKXKe CHAO)KEHbl NEepPBOH M BTOPOH

COCAUMHUTECIIbHBIMHY YaCTAM.

14.  Tlanens (1) mo moOOMY W3 MPENUIECTBYIOIIUX IMYHKTOB, B KOTOPOW HAWBBICIIAS
Touka (14) HampaBIeHHOTO BBEpX IIIyHTA (7) pacronaraercsi OMmke K Hapy>KHOHW MOBEPXHOCTH
HaMpaBJIEHHOTO BBEpX LUMYyHTA (7) B CpaBHEHUHU C HAIPaBIEHHBIM BBepxX Ma3oM (9), u/unu B
KOTOpoil HamBbicIasi Touka (16) HampaBneHHoro BHM3 mas3a (12) pacmnonaraercss Ommxe K

HanpaBJleHHOMY BHU3 TopLy (11) B cpaBHEHHUH C HaIlpaBJIeHHbIM BHU3 LIMyHTOM (10).

15. Tlawenp (1) mno mr0OOMy U3 TMPENUIECTBYIOIIUX MYHKTOB, B KOTOPOH
HaINpaBJICHHBI BBEpPX TOpel CHaOKeH 1O CYLIECTBY HANpaBlieHHbIM BOOK mazoMm (22) mns
npueMa HampaBIeHHOro BOOK mmmyHTa (23), W/wim B KOTOPOH HapyKHas TOBEPXHOCTH
HampaBjieHHoro BHH3 mmyHTa (10) cHaOkeHa HampaBieHHbIM BOOK mmmyHTOM (23),

BBITTOJTHEHHBIM C BO3MOYKHOCTBIO €r0 MprUeMa HaIPaBJISHHBIM BOOK Ma3oM (22).

16.  Tlanens (1) mo mroOoMy U3 MPENUIECTBYIOIUX MYHKTOB, B KOTOPOH mupunaa (W)
HANpaBJICHHOTO BBEPX IIMYHTa MEHbLIE INHPHUHBL, B YaCTHOCTH, MAKCHMAJIbHOW IITUPUHBI
HAIPaBJICHHOTO BBEPX I1a3a, OXBATHIBAEMOI'O BHYTPEHHEH MOBEPXHOCTHIO HAIIPABIEHHOTO BBEPX

LIIMMyHTa U HAlIPpaBJICHHBIM BBCPX TOPLIOM.

17.  Tlanwenp (1) mo mroOOMy U3 MPEAIIECTBYIOLUIUX MYHKTOB, B KOTOPOH LIMPUHA
HANpaBJICHHOTO BHU3 MINMyHTa OOJbINE ITUPHUHBI, B YaCTHOCTH, MAaKCHUMAJbHOW LIUPUHBI
HAIPABJIEHHOIO BHU3 Ma3a, OXBATbIBAEMOIO BHYTPEHHEU MOBEPXHOCTBIO HAMPABJICHHOIO BHU3

LIMMyHTa U HAallpaBJICHHBIM BHU3 TOPLIOM.

18. IlokpeiTHE, B YAaCTHOCTH, HAIOJBHOE MOKPBITHE, MOTOJOYHOE MNOKPBITHE WJIU
CTEHOBOE TMOKPBITHE, COJEpIKallee MHOKECTBO COCOUHEHHBIX MEXKAy COOOH maHejeil 1o

Tr000My U3 TIPENLIECTBYIOIINX TyHKTOB.
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