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CUCTEMA YHUBEPCAJIBHBIX IVINTOK

OIINMCAHUE

Hacrosimmee n3obpeTerne OTHOCHTCS K CUCTEME YHUBEPCAIBHBIX IUIUTOK, B YACTHOCTH, K
CHUCTEME HAIOJbHBIX IUIMTOK, COAEp:Kalledl MHOXKECTBO YHHBEpCAJIbHBIX IUIMTOK. HacTosiee
n300peTeHne TakKe OTHOCUTCS K IUJIMTOYHOMY TOKPBITHEO, B YaCTHOCTH, K HAIMOJBbHOMY
NOKPBITHIO, COCTOSIIIEMY W3 B3aMMHO COCAMHEHHBIX IUIMTOK COTJIACHO HACTOSIIEMY
nu3obperenuro. Kpome Toro, Hacrosimee M300peTeHHEe OTHOCUTCS K TUTUTKE JJIST IPUMEHEHHS B
CHUCTEME YHUBEPCAIbHBIX TUTUTOK COTJIACHO HACTOSIIEMY H300PETEHUIO.

B3auMHO coenuHsSIeMble TUTMTKHA WU TAHEIH, TaKUe KaK B3aWMHO COENUHSEMBbIC
HANOJBbHBIE TAHETH, OObMMHO COEAMHSIOT MEXAaHHYECKH Ha Kpasx MaHelell MOoCpencTBOM
MPUMEHEHHs] KOMIUIEMEHTAPHBIX COEMUHUTENbHBIX Mpoduieldl HAa MPOTHUBOMIOJIOKHBIX KPasix.
TpaguIMOHHO TNPSMOYTOJbHBIE HAMOJBHBIE TMMAHEIN COEIUHSIOT Ha JUIMHHBIX — Kpasix
MOCPENICTBOM TPAAULMOHHOIO crmoco0a HakjoHa. Ha KOpOTko#H CTOpoHE MOryT OBITh
MPUMEHEHBl PA3JINYHbIE COCAUHUTENbHbIE MEXAaHH3MbI, MPUYEM OCHOBY COEIUHUTEIHHOTO
MeXaHM3Ma JJIi KOPOTKOTO Kpas MOMKET MpeACTaBisATh COOOH, Hampumep, BepTHUKaJIbHAs
CKJIQJKa, TakKe HasblBaeMasi CIOYCKOM, U TIPU 5TOM HAIMpPaBJICHHbI BHU3 TIpedeHb,
PACTOJIOKEHHBI Ha KOPOTKOM Kpae COEIUHSEeMON MaHeNu, BHKETCS B HANPABICHUH BHU3,
TaKUM O0pa3oM, 4YTO BBIIIEYNIOMSIHYTHIA HAMpPaBJICHHbI BHU3 TIpeOeHb BBOAWTCS B
HAIPaBJICHHOE BBEPX VINyOJIEHHE, PACIIONIOKEHHOE HAa KOPOTKOM Kpae y)Ke€ YCTaHOBJIEHHOU
nanenu. [lpumep Ttakoil manenmu packpeiT B HokyMeHTe US7896571, rae mpencTaBiIeHHBIH
COEMHUTENIBHBI MEXaHU3M JJII KOPOTKOTO Kpasi BBIOJIHEH C BO3MOXKHOCTBIO BEPTHKAJIBHON
(uKcay B3aUMHO COSTMHEHHBIX KOPOTKHUX KPaeB MPUJIETaoIUX NaHenel. XOoTs 3TOT LeleBOn
sdexT BepTHUKANBHON (UKCALMM HA KOPOTKHUX Kpasx NpeJHa3HA4YeH Ui CTaOuIu3anuu
COEMHEHUS] MEKITy HAMIOJbHBIMU TAHENISIMUA Ha KOPOTKUX Kpasix, Ha MPAKTHUKE YaCTO BOSHUKAIOT
MOJIOMKH Ha COENMHUTENbHBIX KpasX, MOCKOJNbKY Ha COEIUHUTENIbHbIE Kpas BO3ICHCTByeT
HATPSDKEHUE KaK B TeYeHue COOPKHU, TaK U B TEUCHHE MPAKTHUECKOTO MPUMEHEHUS, YTO BIIHSIET
Ha HaJEKHOCTh U JJOJTOBEYHOCTD CITyCKHOTO COSAMHEHHS 3TOTO THIIA.

ITepBast 3amava HACTOSIIETO HM300PETEHMS 3aKIIOYAETCS B TOM, UYTOOBI MPENJIOKHUTH
YIYYIIEHHYIO TMaHelb, KOTOpas MOMKET OBbITh NPUCOENUHEHA YIy4YIIeHHbIM 00pa3oM K
MPUJIETAIOIIEH TaHEH.

Bropas 3amaua Hacrosimero HM300peTeHMs 3aKIIOYAETC B TOM, YTOOBI MPENJIOKHUTH
YJIYYIIEHHYIO TaHeNb, COAEPKAIIYI0 YJYUYIIeHHbIH, B YaCTHOCTH, OTHOCHUTEIBHO HAISKHBIN

CIyCKHON COEANHUTENIbHBIN MEXAHU3M.
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Tperpst 3amada HacTOAIIETO H300PETEHHUS 3AKIIOYAETCS B TOM, YTOOBI MPENJIOKHTH
VIAYULICHHYIO MaHEb, COAEPKAIIYIO YIYUYIIEHHbIH CIYCKHOW COCIMHUTEIbHBIA MEXaHU3M, T1ie
YMEHBIIEH PHUCK TNOBPEXKAEHUSA, B YAaCTHOCTH, IOJOMKH CIYCKHOTO COEQUHUTEIBbHOTO
MEXaHHU3Ma.

UerBepras 3a7ada HACTOALIETO W300PETEHUS 3aKIIOYAETCS B TOM, YTOOBI MPEASIOKUTH
VIAYULICHHYIO MaHEb, COAEPKAIIYIO YIYUYIIEHHbIH CIYCKHOW COCIMHUTEIbHBIA MEXaHU3M, T1ie
YMEHBIIEH PHUCK TNOBPEXKAEHUSA, B YAaCTHOCTH, IOJOMKH CIYCKHOTO COEQUHUTEIBbHOTO
MEXaHU3Ma B TEUEHHE COCAUHEHNS U Pa3bEeUHEHUS.

Jlns pelneHus mo MeHbUIEH Mepe OAHOW M3 MPEACTABICHHBIX BbILIE 3a7a4 HACTOALIEE
n300peTeHne IpeasiaraeT IINTKY 1o NMyHKTY 1 ¢popmyisl u3odperenus. JKecTKnui miacTHIeCcKHit
MEHOMAaTepHal C 3aKPBbITBIMU sSYEHKaMH, HCIOJb3yE€MblIi B OCHOBHOM CJIO€, IPHUAAET CaMOHu
TUTUTKE JKEJIATENbHYIO JKECTKOCTb M YCTOHYMBOCTH, YTOOBI MPENOTBPAINATE MOBPEXKIACHHUE H, B
YACTHOCTH, TOJOMKY COEIWHHUTENBbHBIX YacTed (B TEUYEHHE HOPMAJIbHOIO IPUMEHEHUS).
JIONOJMHUTENBHOE MPEUMYILIECTBO NPUMEHEHHsI TUIACTUYECKOr0 NEHOMATEPHUAIa 3aKJII0UAETCs B
TOM, YTO NPUCYTCTBUE 3aKPBITBIX SYEEK MPUBOAUT HE TOJbKO K YJIYYLIEHHOW >KECTKOCTH M
VAYUYIIEHHON yAapHOM MPOYHOCTH, HO TaKXe K YMEHBIICHHOW IUJIOTHOCTH U Macce Mo
CPaBHEHHIO C HMEIINMM TakKHE >K€ pa3Mepbl HEBCIEHEHHBIM IUIACTUYECKUM MaTE€pPHAJIOM.
MOKHO NpPEANONOXKUTh, XOTA 3TO SIBISETCS MEHEe NPEANOYTUTENbHBIM, YTO MNPAKTHYECKH
JKECTKUI OCHOBHOM CJIOM MO KpaiHel Mepe YaCTUYHO BBINNOIHEH U3 IJIACTUYECKOrO MaTepuaa C
OTKPBITBIMH sfU€HiKaMH, MM KOMOWHAIIMK IDIACTUYECKOTO MarepHhajia ¢ OTKPBITBIMU sUEHKaMU
TUTACTUYECKOTO MaTepHaja ¢ 3aKpPhITBIMH sideKaMH. JKeCTKOCTh OCHOBHOTO CJIOSI MOXKET OBIThH
yJIy4dlIeHa TOCPEACTBOM IPUMEHEHHs TMOBBILAIOIIEH YAapHOH MPOYHOCTH NOOABKH, MPHUEM
OCHOBHOM CJIOM IJIACTUYECKOrO MEHOMAaTepuana C 3aKPBbITBIMU sUEMKAMH MOXKET COAEPXKaTh,
Harmpumep, npumMepHo oT 3% no 9 mac.% NOBBILAKOLICH YIAPHYID NPOYHOCTh JOOABKH.
ITocKOMBKY COENMHUTENbHBIE YacTH MNPUOOPETAIOT ONpeneieHHYro (GopMy, HMEIOIIHe
MPAKTUYECKH KOMILUIEMEHTAPHYIO (POPMYy COCTMHHUTEIbHBIE YaCTH MPHJIETAIOIINX IUTUTOK MOTYT
OBITh IPUCOESAMHEHBI IPYT K APYTY OTHOCHTEIBHO MPOCTO, HO HAAEKHO U 3G (eKTUBHO. 31€Ch B
TE€YEHHE COCAMHEHHUS NPWIETAOINUX IUIMTOK Chila OyJeT NpHioKeHa K OJHOW wmin obeum
COCIMHHTENBHBIM YacTsIM, U B PE3yJIbTATE 3TOr0 OJHA MJIK 00€ COeNHUTENIbHbIE YacTH OyIyT
HE3HAYUTENIbHO U BPEMEHHO (ympyro) neopMHUpPOBATBCS B HEKOTOPOW CTEMEHH, W MO STOU
npudrHe OyIeT YBENINYNBaThCA 00bEeM, 3aHUMAaeMbIil HATIPABJICHHBIM BHHU3 YIIyOJIeHHEM W/Wiu
HANpPaBJICHHbIM BBEPX YyIIyOJIeHHEM, TaKMM OOpa3oM, YTO HANpaBJICHHBIH BBEpX IpeOeHb H
HANpaBJICHHbIH BHU3 TIpeOEHb MOTYT OBITh PACIOJNOKEHBl OTHOCHUTENBHO TIPOCTO B
HANPaBJICHHOM BHHM3 YIWYOJ€HHH W B HANPABICHHOM BBEpPX YINyOJIGHHH, COOTBETCTBEHHO.

ITocpencTBOM  TMOCIEAYIOLIET0 MPHHYIUTENBHOTO OOpaTHOro (ympyroro) mepeMereHus
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COCOMHHUTENBHBIX YacTe B HCXOOHOE TOJOXKEHHe OyneT OCYILIECTBICHO HaIeKHOe
(pUKCUPOBAHHOE COENMHEHHE MEXIY ABYMS COCOUHHUTEIBHBIMH YaCTSMHU U B PE3YJbTaTE 3TOTO
Mexay AByms nauTkamu. CrepoBaTenbHO, IMEPBYI0 COEIUHUTENBbHYHO 4acTbh MOXHO
paccMaTpuBaTh B KQUECTBE YIPYTrol MEePBOM COEAMHUTEIBbHON YacTU. BTOPYHO COEAMHUTENBbHYIO
4aCTh MOKHO pacCMaTpPUBAaTh B KAYECTBE YIIPYIrOl BTOPOU COENMHUTENBHON JacTu. Benencreue
JKECTKOCTb OCHOBHOTI'O CJIOSI U IO TOW MPUYMHE, YTO [0 MEHbIIEH Mepe 4acTb COeIMHUTENIbHbIX
yacteli OynmeT, Kak NpPaBWIO, MHTEIPUPOBAHA C BBILICYNOMSHYTHIM OCHOBHBIM CJO€M (I10
MEHbIIe Mepe COrNIaCHO HEKOTOPbIM BapUaHTaM OCYIIECTBJIEHHUS ), YIPYTOCTb COEUHUTENbHbIX
yacTel OOBIYHO OyneT BechbMa OrPaHMYEHHOW, XOTS M JOCTATOYHOH, YTOOBI IOMyCKAaTb
COCOMHEHNE W Pa3bEeIUHEHHUE IUIMTOK. JTO (PUKCHPOBAHHOE COEAMHEHHE, B KOTOpOM obe
COCIMHHTENBHBIE YaCTH B3AMMHO COEIUHSIOTCS OTHOCHTEIBHO HAAEKHBIM 00pa3oM, U KOTOPOe
00bIMHO TpUBOIUT K 3 dekry Pukcanmu Mexay ABYMsS IUTUTKAMH KaKk B TOPHU3OHTAJIBHOM
HANPABJICHUH, TaK 1 B BEPTUKAJIBHOM HAINPaBJICHUH, OyAeT MPenroYTHTEIbHO Oe3 3a30pa, uTo
MPOTUBOAENUCTBYET PUCKY BO3HUKHOBEHUS CKPUITyUHX IIYMOB.

Taxum oOpa3om, mpenrosaraeTcst yMEHbLUIEHUE 3TOTO PHCKA MOCPEACTBOM MOAXOISALIECH
KOHCTPYKIMH Tpoduiiel COCOUHHUTENbHBIX YacTei, YTOOBI PUCK  BBIMIEYIIOMSHYTBIX
HEXXeNaTeNbHbIX IIYMOB COKpallajcsl Jake MpU OTCYTCTBUM IPUMEHEHUs YCUINBarollen
CKOJIbXKEHHE JOOAaBKH, YTO OJHAKO HE HCKIIIOYaeT BO3MOXKHOCTb HAHECEHHs YCHJIMBAIOLICH
CKOJIbXKEHHE TOOABKU Ha COCIUHHUTENbHBIC YACTH TUTUTOK COTJIACHO HACTOSIIEMY H300PETEHHIO.
KoHcTpyK1Msl cOeAMHUTENBHBIX YacTeH IUIMTOK B COYETAHUU C YKECTKOCTHIO MAHENIH JOMYyCKaeT
MPUCOEANHEHNE IJIUTOK K YK€ YCTAaHOBJEHHON IUIMTKH IMOCPEACTBOM B3aMMHOIO JIMHEHHOrO
CMEIlleHUs] B BEPTUKAJIbHOM HamNpasjieHUWH (T. €. B HalpaBleHUU, MNEPIEHIUKYISPHOM IO
OTHOLIEHHIO K IUIOCKOCTH, ONPEAEJICHHONW BBILICYNOMSHYTOM YK€ YCTAHOBJIEHHOH IUIMTKOWN)
W/UTA TIOCPEICTBOM CTBHIKYIOIIErO AENCTBUSL (CKpemmBaromero aenctsusi). CremoBaTeabHO,
KOHCTPYKLIMsI COEAMHUTEIIbHBIX YacTel IJIUTOK B COUETAHUU C XKECTKOCTBIO MaHeIu MPUBOIUT K
CHUCTEME YHHUBEPCAJBbHBIX IUINTOK, KOTOpPas MOXKET ObITh YCTaHOBJIEHA OJarONPHSITHBIM IS
NOJIb30BATENs, JIOJNITOBEYHbIM M HaAeKHbIM  obOpasom. Kpome TOro, KOHCTPYKIHS
COEIMHUTENBbHBIX YacTell IIMTOK B COUETAHUH C KECTKOCTBIO MaHeN! JOMyCKaeT pa3beAUHEHNe
COCIMHEHHBIX YHHBEPCAJIBHBIX IUIUTOK O€3 TOJOMKHU IUTUTKH, MPUYEM IIOCNE Pa3beIUHEHHS
IUIUTKA MOTYT OBITh HCIOJB30BaHbl MOBTOPHO. Mcronb3yemble yCTAaHOBOUYHBIE Kpasl, TaKikKe
OOBIYHO YNOMHHAEMble B HACTOSIIEM JOKYMEHTE€ KaK CKOLICHHbIE WJIM HAaNpaBJSIOLINE
MOBEPXHOCTH, YIPOLIAIOT COBMECTHOE 3alleTUIEHUE ABYX COEIMHUTENbHbBIX YaCTell MOCpeACTBOM
MPaKTUYECKH JIMHENHOIO CMEIeHNsI COEIUHUTENbHBIX YacTel 110 OTHOLUEHUIO APYT K APYTY.

ITockonbky (HEOOs3aTeNbHBIN) MEPBBIA (PUKCHPYIOLIUI 3JEMEHT U (HeoOs13aTeNbHBIN)

BTOPOH  (PUKCHPYIOLIMI 3JIEMEHT OJHOBPEMEHHO COCTABISIFOT HEOTHEMJIEMYIO 4acThb
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HAIPABJICHHOTO BBEPX TPeOHS M HANPABICHHOTO BHHU3 TOPIA, COOTBETCTBEHHO, MOXKET ObIThH
yny4ineH 3G (exT BepTUKAIbHONW U BpaIaTEIbHON (YII0BOH) (PUKCALIMU MEKAY COSAMHEHHBIMU
na"ensMu. 1o meHblIel Mepe 4acTh COEAMHUTENBbHBIX YacTeW, KaK MPaBUJIO, COCTABJISAIOT
HEOTBHEMJIEMYIO YacTb OCHOBHOT'O CJIOSI M, TAKMM OOpa3oM, COCTOSIT M3 TAKOrO e MarepHala,
KaK OCHOBHOM CJIOM (IUIACTUYECKUN NEHOMAaTepual C 3aKPbITBIMHU siYeiKaMu). XapakTepHas
OpPHEHTALUs] CTOPOHBI HANIPABJICHHOTO BBEPX rpeOHs, oOpameHHOH B CTOPOHY HAlpaBIEHHOTO
BBEPX TOPLA, M CTOPOHBI HAIPABIEHHOTO BHU3 Ipe0Hs, OOpAIleHHONH B CTOPOHY HAIPaBIEHHOTO
BHU3 TOpua, obecrneunBaeT >¢¢dekT ¢PuKcanuu MeXKIy COEAHMHEHHBIMH IUTUTKAMH KakK B
FOPU30HTAJIBHOM HAIpPaBIEHUHU (MApajUIEeIbHOM IO OTHOUIEHUI) K IIOCKOCTH, ONPEAEIeHHON
MJIUTKaMM), TAaK U B BEPTUKAJIBHOM HAIMpPaBICHUHU (IEPNEHIUKYJISPHOM MO OTHOLICHUIO K
TUIOCKOCTH, ONPENENICHHbIH TUINTKaMH). JTO OOYCIIOBIIEHO TE€M, YTO BCIEACTBHE XapaKTEPHOH
HAKJIOHHOH OpPHMEHTAllUH CTEHOK rpeOHs, OOpaIleHHBIX B CTOPOHY COOTBETCTBYIOIIMX TOPLIOB,
BO3ACHCTBUE (HANpUMeEp) BEPTHKAIBHOW CHUJIBI HAa COCOUHEHHE OyIeT MPOCTO NPHBOAHUTH K
Pa3bEOUHEHUI0  B3aUMOACHCTBYIOLIMX  COCAUHUTEIBHBIX 4acTell MOcCjae  BO3AEHCTBUSA
3HAYUTENIBbHOW BEPTUKAJIBHOM CHIbl (NEPHNEHAUKYJISIPHOW IO OTHOLIEHHIO K IUIOCKOCTH,
ONpPENENECHHON IIMTKaMH) HAa BTOPYIO COEQUHUTEIBHYIO 4acTb, B HANPABJICHHHM OT IMEpPBOHU
COCIOMHHTENBHON YaCTH, YTO MOXKET OBITh YCTAHOBIIEHO, HAIIPUMEP, ITOCPEICTBOM NMPUMEHEHUS
IUTA Pa3beAMHEHUs CIEU(PHUECKOro MHCTPYMEHTA, KaK MPaBHIIO, CHAOKEHHOTO MPUCOCKOH.
3HaYNTENbHBIE CHIIBI, BO3ACHCTBYIOLINE HA IUTUTKY (TUTUTKH), MOTYT OBITh MOTJIOIIEHB! TUTUTKOH
BCJICICTBUE MPUMEHEHHsI >KECTKOIO CEPALIEBUHHOIO CJIOs, COCTOSAILIEr0 IO MEHbLIEH Mepe
YACTUYHO U3 C MEHOIMJACTA ¢ 3aKPBITBIMU sTYefikamMu. 1IoMHUMO BBIIIEYTOMSHYTOrO BHYTPEHHETO
(UKCHUPYIOIIEr0 MeXaHW3Ma, HAPYXKHBIH (UKCUPYIOIIUHA MEXaHU3M MPEANOYTUTENBHO
00pa3yloT (QUKCHPYIOLINE 3JIEMEHTHI, KOTOpbIE B3aMMOACHCTBYIOT M, KPOME TOro, Ha
PACCTOSIHUU OT BBIIEYIIOMSIHYTBIX (BHYTPEHHHX) CTEHOK I'peOHsI, B COEAMHEHHOM IOJIOKEHUH
IBYX IUIMTOK. KOMOMHALMS BBIIEYIOMSHYTOrO BHYTPEHHETO (PUKCHPYIOLIEro MeXaHHW3Ma |
BBILIEYIIOMSIHYyTOI'O Hapy>KHOTO (PUKCHPYIOLIETO MEXaHHU3Ma, PACIOJOKEHHOTO Ha PACCTOSHUM
OT BBIIIEYIIOMSIHYTOIO BHYTPEHHEro (PUKCHPYIOIIEr0 MEXaHU3Ma, TaKKe MPUBOAUT K 3P eKTy
¢uKkcauy BO BpalIaTeIbHOM HAIMpPABIEHHH, YTO MPOTHUBOAEHCTBYET B3aUMHOMY BpAIICHUIO
IJIMTOK B COEAMHEHHOM COCTOstHUU. KpoMe Toro, B cilydae BO3MOKHOH HEMCIPAaBHOCTH OJHOTO
u3 (PUKCHPYIOLUINX MEXaHM3MOB oOOecreueHre COeNMHEHUs MEXIy IBYMs IUIMTKaMu Oyzaer
MOANEPKUBATBCS, HACKOIBKO 3TO BO3MOXHO, YTO MPUBOAMT K OTHOCHUTENIBHO HAJEKHOMY
COCVHEHUID MEXAy [BYMsl IUIMTKAMHM, W B PE3YyJIbTaT€ 3TOrO HEXENATEeNbHOE B3aHMHOE
CMeIeHNe WM Pa3beIUHEHHE TUIMTOK MOXKET BCE k€ OBITh MPEeNOTBPAIICHO, HACKOJIBKO 3TO

BO3MOXKHO.
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IInuTKa COrNACHO HACTOSIIEMY H300PETEHUIO TNPENCTaBiIsIeT COOOH YHHBEPCATBHYIO
IUIUTKY HU3KOW IUIOTHOCTH, KOTOpas MOXKET ObITb HCIOJb30BaHA, HANPHMEP, B Ka4decTBE
MOTOJIOYHON IUIMTKHM, HACTEHHOM IUIMTKM, HANOJbHOM IUIMTKH WIM B KauecTBe KOMIIOHEHTa
npeamera Mebenn. IlnuTka MoxeT OBITP HENOCPEACTBEHHO MNPHKPEIUIEHA K TOBEPXHOCTH
MIOTOJIKA, CTE€HBI WK mona. [InuTka Takxke MOKET OBITh HCMOJB30BaHA B KAYECTBE MMOTOJIOYHOM
IUIMTKH B CHUCTEME IIOABECHOTO MJIM HABECHOIO IOTOJKA, UMEIOLIel pellerdarble CeKIUH,
KOTOpble MNOAAEPKUBAIOT IUIUTKY. IIpy HMCHONb30BaHMM B KauecTBE HACTEHHOTO MOKPBITHSA
IUTUTKA MOKET OBITh CJIOXKEHa C HENPEPBIBHBIM MPUJIETAHHEM B Mpefesiax BHYTPEHHEro yria
NIEPECEKAFOIIINXCsT CTEH WM 00epHYTa BOKPYT BHELIHEro yria. [Ipu MCronb30BaHUH B KaueCTBE
HATIOJIBHOTO TIOKPBITUS TUTUTKA MOKET OBbITh YCTAHOBJIEHA C IPYTHMHU aHAJIOTUYHBIMH TUTUTKAMH
B CHUCTEME IUIABAIOLIEro IoJia, B KOTOPOM IUIMTKHM HE NPUKPEIIEHbl HEMOCPENCTBEHHO K
OCHOBAHUIO T0Jia. Y HUBepcalbHasl IUINTKA SIBJISETCS] OTHOCUTENBHO AELIEBOI B U3TOTOBJIEHUH U
He TpeOyeT 0cOObIX HABBIKOB MJIM MOATOTOBKHU JUISA €€ MIPUMEHEHHsI U YCTAHOBKH, YTO JeJIaeT e
NPUBJIEKATEIbHOM  JI1  CAMOCTOSATEJIbHBIX  IOJIb30BaTeed, Yy KOTOPBIX OTCYTCTBYET
MPEIUIECTBYIOIUN OMNBIT YCTAHOBKM IUIMTOK. Bcnencrsue BOAOHENPOHULIAEMBIX CBOMCTB
OCHOBHOTO CJIOSI M TIPEATIOYTUTENBHO CAMHX TUIUTOK 3TH IUTUTKH MOTYT OBITh UCIIONIb30BAHbI KaK
BHYTPH TOMELICHHs, TaK U BHE MOMELIeHMs. [LTUTKH COIJIACHO HACTOSIIEMY H300pETeHHIO
TaKke MOTYT Ha3bIBaThCs NMaHenssMu. OCHOBHOMN CIION Tak)ke MOXKET Ha3bIBATHCS CEPIILIEBUHHBIM
cinoeM. CoeMHUTENbHBIE YACTH TaKKE MOTYT HAa3bIBATHCSI COENUHUTEIbHBIMH MPOQUIISIMU.

[InacTudeckne meHOMATEpPHANbl, MOAXOAALINE Ui OOpPa30OBaHUS OCHOBHOTO CIIOS
NeHoMarepuana, MOTYT BKJIOYaTh IEHOIIACTBI, COAepXKalllie IOJUypeTaH, IMoJHaMUHbIe
COMOJIUMEPBI, ONUCTUPOJI, nojguBuHUIXJIopUA (PVC), noaunponuieH u NOJUITUIICH, TPUYEM
BCE OHHM OTIHMYAIOTCS XOPOLIeH TEXHOJOrMYHOCThIO TNpu ¢opmoBanuu. [leHomatepuanbl Ha
ocHoBe mnojuBuHWIXJIOpUAa (PVC) sBrsoTcss 0COOEHHO NOAXONALIMMHU Uil OOpa3OBaHUS
OCHOBHOI'O CJIOsl TNIeHOMaTepuaja, MOTOMY 4YTO OHM SIBJAIOTCA XUMHUYECKH YCTOWYUBBIMU,
CONPOTUBJIAIOTCS  KOPPO3MM U HMEKT  IMPEBOCXOAHbIE  OTHE3allUTHbIE  CBOWCTBA.
[IpennoururensHo ucnonb3yOT xjopupoBaHHbeii PVC (CPVC) w/unmm  XjmopupoBaHHBIN
nommsTiieH (CPE), w/unmu npyroifi XJIOpHUpOBaHHBIA TEPMOIUIACTHYECKHI MaTepuan Juls
JOTIOJHUTENIbHOTO YJIYUILIEeHUs] TBEPAOCTU M KECTKOCTU OCHOBHBIX CJIOEB U CaMMX IUIUTOK. B
MJIACTUYECKOM MaTepuajie, HCIONb3yeMOM B KadeCTBE IUIACTHUYECKOrO IEeHOMaTepuaia B
OCHOBHOM CJIO€, TPEONOYTHTEIBHO OTCYTCTBYeT KakOH-muOo IiacTUpUKATOp B LEIAX
yBEJIMYEHHUsl JKeJaTeJbHOI »XEeCTKOCTU OCHOBHOIO CJIOsl, YTO, KpPOME TOrO, TaKXke SBISETCS
OJaronpUATHBIM C TOYKH 3PEHUS 3aIMUTHI OKpY’Karoliel cpenpl. [lnacTuueckne neHoMaTepHabl
COMJIAaCHO HACTOALIEMY H300PETEHHMI0 TaKk€ BKIIOYAIOT BCIEHEHHbIE IUIACTHYECKHUE

KOMIIO3UINUOHHBIC MAaTCpUalibl U BCICHCHHBIC KOMIIO3ULIMOHHBIC MATCPHAJbI, COACPKALIUC
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MjjacTUUeCKue Marepuaibl. [IpakTUYECKU KECTKUM OCHOBHOW CJIOW KaKAOW IUIUTKA MOXKET
TAaKUM O0pa3oM MO MEHbIIEH Mepe YacTUYHO COCTOSITh W3 KOMITO3WIIMOHHOTO MaTepuana,
CoZleprKallero MiacTU4ecKuil eHoMaTepHall ¢ 3aKpbITBIMU siefKaMU U 110 MEHbLIeH Mepe OUH
HanoJHUTENb. TpaJulMOHHbIE MaTepuabl, TaKHMe KakK APEBECHOBOJIOKHUCTAs IUINTA BbICOKOM
nnotHoctu (HDF) n npesecHOBONOKHUCTAs IIUTa cpeaHe mnotHoctu (MDF), sBnsroTcs MeHee
IIPOYHBIMU, Y€M BBILICYIIOMSIHYTbII BCIIEHEHHbIH KOMITO3ULMOHHBIA MaTepuan u OyayT JIETKO
NPUBOJUTL K TMOJOMKE W/WJIM MOBpeXAeHHI0. KOMMO3UIMOHHBIN MaTepual OCHOBHOIO CJOs
MOJKET TaKMM 00pa3oM COIep KaTh ONMH WJIM HECKOJBKO HAIMOJNHUTENEH, MPUYeM 10 MEHbIIEH
Mepe OIUH HAIOJNHUTEIbh BBIOPAH M3 TPYMIBI, KOTOPYIO COCTABISIFOT TajbK, MEJ, JPEBECHHA,
KapOOHAT Kasblusl, AUOKCHJ THUTaHA, NMpOKaJieHHas rinHa, dapdop, (apyroi) MUHEpaTbHBIN
HATOJHUTENb W (OPyroil) NMpUPOAHBIN HanmojgHWUTENb. HamomHuTenb Moxer ObITH 0Opa3oBaH
BOJIOKHAMH, W/ OH MOKET ObITh 00pa30BaH MOPOIIKOOOPAa3HBIMU YaCTULIAMH. 31€Ch TEPMHUH
«IOPOIIOK» CJIeAyeT MOHHMMAaTh KaK MeJKHEe MbUIeBUJHBbIE YacTHUIbl (MIOPOILOK), Takue Kak
ApeBecHasl MbUIb, MPOOKOBAasl MbUIb WM MbUIb JPYrOro MarepHhaia, Takas Kak MHHEpaJibHas
IblUIb, KAMEHHBIH MOPOLIOK, B YAaCTHOCTH, LeMeHT. CpeaHuii pasmep 4YacTHIl IOPOLIKa
COCTaBJIsieT MpeAnoyTurenbHo oT 14 no 20 MkM, npeanouTtutenbHee oT 16 no 18 mkm.
MaccoBoe conepkaHHE HAIOJHUTEN 3TOrO THUMA B KOMIIO3MLIMOHHOM MaTepuase COCTAaBJISET
MPEOYTUTENBHO OT 35 o 75%, Gonee npenmoututenbHo oT 40 1o 48% B TOM ciydae, eciu
KOMIIO3ULIMOHHBIA MaTepHajl MpeaCcTaBlsieT cOOO0H KOMIO3HLMOHHBIA NEHOMaTepHal, u Ooinee
MPEAINOUTUTENBHO OT 65 10 70% B TOM ciyyae, eciii KOMIO3ULIMOHHBIN MaTepuall peACTaBIseT
c000i1 HeBCIIEHEHHBIH (TUTOTHBIN) KOMITO3UI[MOHHBIN MaTepuai. HamolHuTenb OCHOBHOTO CJIOS,
HaTpuMep, MOXKET ObITb BBIOPaH M3 TPYIIIBL, KOTOPYIO COCTABJISIIOT COJb, CTEApaTHasl COJb,
cTeapar KaimbLuMsi U creaparT LmHKA. (CTeapaThl BBITONHSIOT (YHKOUIO CTa0WiIM3aTtopa |
obecrieunBarOT OoJiee ONArONMPUATHYIO TeMIeparypy oOpalOoTKH, a TakKe MPOTHBOAECHCTBYIOT
Pa3JNOKEHUIO KOMIIOHEHTOB KOMITO3WIIIOHHOTO Marepuajia B mporecce OOpadOTKH M MOCHe
00paboTku, 4TO, TakuM 00pa3oM, OOeCeYnBaeT NOJITOCPOUHYIO YCTOMYMBOCTh. B KadecTBe
aNbTEPHATUBBI WM B KAUeCTBE AOMOJHEHMs IJIl CTeapara, B KadecTBE CTa0MIIM3aTOpa TaKiKe
MOKeT OBbITh HCIIOJBb30BaH, HAIPUMED, LIMHKAT KanbLus. MaccoBoe conepskaHue crabuinsaropa
(cTabuu3aTOpPOB) B KOMIIO3ULIMOHHOM Martepuaje OyleT COCTaBIATh MPENNOYTHTEIbHO OT 1 10
5% w npennoururensHee ot 1,5 10 4%.

OCHOBHOH c€lIOM UM KOMIO3ULMOHHBIM MaTepuan OCHOBHOIO CJIOSI MPEATIOYTUTENBHO
COIEPIKUT MO MEHbIIEeH Mepe OANH MOIU(PUKATOP YAAPHOH MPOYHOCTH, BKJIIOYAS MO MEHbBIIEH
Mepe OJIMH aJKUJIMETaKpUJIAT, IPUYEM BbIIIECYTIOMSHYThIH alKMJIMETaAKPUIAT MIPEANOUYTUTEIBHO
BbIOpaH W3 TpyNONbl, KOTOPYH  COCTAaBJSIIOT  METHJIMETAKpWJAT, STUJIMETaKpHUIar,

NPONMUIMETAKpUIAT, HU3O0MPONUIMETAKPUIIAT, TpeT-6YTI/I.]'IMeTaKpI/IJ'IaT u I/1306YTI/IJ'IMeTaKpI/IJ'IaT.
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Monudukatop yAapHOH NPOYHOCTH, Kak NPABWIO, YJYYIIAeT SKCIUIyaTallMOHHBIE
XapaKTePUCTUKN TPOAYKTA, B YAaCTHOCTH, YAAPHYIO NHpoyHOCTh. Kpome Toro, momudukarop
yIapHON MPOYHOCTH, KaK MPaBUJIO, MPUIAET >KECTKOCTh OCHOBHOMY CIIOK0 M MOXKET, TaKUM
00pa3oM, TakKe pacCMaTPUBATBHCS Kak IMOBBIMIAKOLIAS yIAPHYIO NMPOYHOCTh A00aBKa, KOTOpas
JOTIOJIHUTENIPHO YMEHBINAET PHCK IIOJIOMKH. 3a4acTyr0 MOAU(GUKATOP TAaKKe YIPOIIAEeT
IIPOM3BOJICTBEHHBII TPOLIECC, HANpUMeEp, B LENAX PeryJupoBaHHUs OOpa3OBaHUS TMEHBI C
OTHOCHUTEJIBHO YCTOMYMBOM (IIOCTOSIHHOM) CTPYKTypOH IieHbl. MaccoBoe Ccoaep:kaHue
MonuduKaTopa yIApHOH MNPOYHOCTH B KOMIIO3ULHMOHHOM Marepuaine OyIeT COCTaBISTh
MPEANoUTUTENBHO OT 1 10 9% u npeanoyturensHee oT 3 10 6%.

Kpome TOro, oCHOBHOH CJOW MOKET MO MEHbLIEH Mepe 4YaCTUYHO COCTaBJIATH (HE
copepxamtass PVC) tepmorniacTudeckass KOMIO3UIUS. JTa TEPMOIUIACTUYECKAs] KOMIO3ULIUS
MOXET COAEPKATh MOJIUMEPHYIO MATPHIly, COAEPKAILYIO (a) MO MEHbIIEH Mepe OJUH HOHOMED
U/WIM 1O MeEHblLIeW Mepe OJWH KUCJOTHBIH cononumep; U (b) mo MeHblnell mepe onuH
CTHPOJIbHBIN TEPMOIUIACTHYECKUI TOJMMEp, a Tak)ke HeoOsA3aTeNbHO MO MEHbLIEH Mepe OIUH
HanojgHuTenb. HMoHOMep creayeT TMOHMMAaTh Kak  COMNOJMMEp, KOTOPBIH  CONEPIKUT
MOBTOPSIIOLIUECS]  3BEHbSI  DJIEKTPUUECKU  HEUTpPalbHBIX U HOHHU3UPOBAHHBIX  [PYIIIL.
HWoHm3upoBaHHbIE TPYIIBl HOHOMEPOB MOIYT MPEACTABIATH COOOH, B  YaCTHOCTH,
KapOOKCHJIbHBIE TPYIIIBI, KOTOPbIE YACTHYHO HEHTPAIM30BaHbl KATHOHAMH METaJUIoB. IOHHBIE
TPYIIBL, OOBIYHO MPUCYTCTBYIOIUE B HEOOJBIINX KOJMYECTBAX (KaK MPaBHUJIO, MEHee 4eM 15
MOJI.% COCTaBJISIIOIINX TPYII), BBI3BIBAIOT MHUKPO(]A30BOE OTAEICHHE HOHHBIX JOMEHOB OT
HETPEpbIBHOH MOJUMEpPHOH (ha3bl M BBICTYMAIOT Kak (pu3uueckue CIOUBKU. Pe3ymbprar
MPENCTaBIsieT COOOW WMEIOMMIT HOHHOE YINPOYHEHHWE TEPMOIUIACTHYECKUH Marepuan ¢
yJIy4YLIeHHBIMH (PU3NIECKIMH CBOWCTBAMH I10 CPABHEHUIO C TPATULIOHHBIMH IJIACTMACCAMHU.

IT10THOCTE OCHOBHOTO CJIOSI IEHOMAaTEPUaa, Kak MPaBHIIO, COCTABIIIET MPUOIN3UTENBHO
or 0,1 no 1,5 /e, MPeANOYTHTENbHO pubu3uTensHo ot 0,2 no 1,4 r/em>, MPEANOUYTUTEbHES
npubmusutensHo ot 0,3 mo 1,3 r/cM, ere npeanouTuTeNbHee npudausureapHo ot 0,4 mo 1,2
r/cM>,  ere nmpeanouTuTeNibHee npudnusurenpHo ot 0,5 mo 1,2 r/cM® u  Haubonee
MPEINOYTUTENBHO TpUdM3uTeNbHO oT 0,6 1o 1,2 /e

IIpenmnoyTHTeNbHO OCHOBHOM CIIOH CONEPIKUT IO MEHBILIEH Mepe OHO NMeHoo0pasyroiee
BemecTBo. [lo MeHblIel Mepe OIHO MEHOOOpasyrollee BEeIeCTBO 0OECIeYNBAET BCIIEHUBAHHE
OCHOBHOT'O CJIOsl, KOTOpOe OyeT YMEHbIIATh IUIOTHOCTh OCHOBHOTO CJios. B pesynbrare 3TOro
OyayT MoJy4eHsl IUIMTKU HU3KOH TUIOTHOCTH, KOTOPbIE MMEIOT MEHBIIYIO MacCy IO CPAaBHEHUIO
C MJIUTKAaMH, KOTOpPbIE UMEIOT TAKUE K€ pa3sMepbl U COACPKAT HEBCIIEHEHHBI OCHOBHOM CJIOM.
[IpennouturensHOe MEHOOOPA3YIOMIEe BEIIECTBO 3aBHCHUT OT (TEPMO)IIACTHIECKOTO MaTepuarna,

HCIIOJIb3YEMOTO B OCHOBHOM CJIO€, & TaK)Xe OT JKeJNaTeJbHOIO KPaTHOCTHU MeEHbI, CTPYKTYpbI
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NIEHBI, & TAKXKe MPENNOYTHTEIBHO OT JKeJaTeNbHOH (M TpedyeMoil) TeMIepaTypsl MeHbl IS
OCYIIIECTBJICHHUS JK€JIaTeJIbHOM KPaTHOCTH MEeHbl U/WIIK CTPYKTYPHI NMeHbl. [ 3TOH 1ienu MOoXeT
OKa3aTbCs MPEHMYLIECTBEHHbIM TNPHUMEHEHHE MHOXKECTBA IEHOOOPA3yIOIUX  BEIIECTB,
BBITIOJIHEHHBIX C BO3MOXKHOCTBEK) BCIIEHUBAHUSI OCHOBHOI'O CJIOSI IPU PA3JIMYHBIX TeMIepaTrypax,
COOTBETCTBEHHO. JTO OyneTr odecneunBaTh BCIIEHMBAHUE OCHOBHOTO CJIOS OOJiee MOCTENEHHBIM
u Oonee perymupyembiM oOpasoM. Ilpumeprl OBYX PpasIUUYHBIX MEHOOOPA3yIOIIUX BELIECTB,
KOTOpBIE MOTYT (OZHOBPEMEHHO) NPUCYTCTBOBATH B OCHOBHOM CJIO€, TPENCTAaBISIIOT COOOM
azonukapboHamMu U OMKapOOHAT HAaTpHsl. B JaHHOM OTHOIIEHMH 3a4acTyIO TaKXKe OKa3bIBAETCS
PEUMYLIECTBEHHbIM NPUMEHEHNE TI0 MEHbLIeH Mepe OTHOro MOAM(ULMPYIOIEro BelecTBa,
Takoro kak meruiamerakpmiar (MMA), 4ToObl MOANEPKUBATH OTHOCHTENBHO YCTOHYUBYIO
CTPYKTYpPY HEHBI BO BCEM OCHOBHOM CJIO€.

Kaxpnas nauTka NpeAanoyYTUTENbHO COAEPKUT BEPXHIOK MOIJIOXKKY, NPUKPEIUICHHYIO K
BEPXHEH CTOPOHE OCHOBHOIO CJIOsl, NMPUYEM BBIIICYNOMSHYTasl MOMJIOXKKA MPEANOYTUTENBHO
COACPKUT AEKOPATUBHBIM CJIOW. BepxXHsAs MOMIOXKKA MNPEANOYTUTENIBHO MO MEHBbIIEH Mepe
YaCTUYHO COCTOMT IO MEHbIIEH Mepe U3 OJHOr0 MaTepualia, BBIOPAHHOTO M3 IPYIIIBI, KOTOPYIO
COCTABJISIFOT METAJJIbl, CIUIABBI, BBICOKOMOJIEKYJIAPHBIE MaTepHasbl, TAKHUE KaK COMOJUMEpPHI
U/ TOMOTIOJMMEpPhl BUHWJIOBBIX MOHOMEpOB; KOHIEHCALIMOHHbIE TOJUMEpbl, TaKHe Kak
CJIOJKHBIE o3 GUpsL, MOJIMAMUBL, MOJIUUMHUIBL, SMOKCHJIHBIE CMOJIBL,
¢deHondopmanbaeruiHple  CMONBL,  KapOaMuAopOpMaNbAETUAHBIE  CMOJIbI;  IPUPOAHBIE
BBICOKOMOJIEKYJIIPHBIE MaTEPUabl MM COOTBETCTBYIOLINE MOAU(DHUIIMPOBAHHBIE TIPOU3BOAHBIE,
TaKkue KaK pACTUTENbHBbIE BOJIOKHA, BOJIOKHA >KMBOTHOIO NPOUCXOKIEHUs, MHUHEPAJIBbHBIC
BOJIOKHA, KepaMHU4eCKHe BOJIOKHa U YIJIEpOJHblE BOJIOKHA. 374eCh CONOJUMEpbl W/WIU
TOMOITOJIUMEPBI BHHHMJIOBBIX MOHOMEPOB MPEANOYTUTENbHO BBIOPAHBI W3 TPYIIIBI, KOTOPYIO
COCTaBJAIOT MNONUATHIEH, nojuBuHwixaopun (PVC), mnonuctuposn, mnonuMeTakpuiaThl,
MOJIMAKPHUITATHI, TIOJTHAKPUIIAMUIBI, COTIOIMMEPHI AKPHJIOHUTPIIIA, OyTaaueHa u crupona (ABS),
MOJIMIPOIUJIEH, COMOJMMEpBl  JTWUJIEHA W [PONUJIeHa, MOJINBUHWINICHXJIOPUL,
NOJUTETPAQTOPITHIIEH, TOJUBHHIINAECHPTOPHI, reKCcaQTOPIPOIEH, U COMOIUMEPBI CTUPOJIA U
MaJIEMHOBOTO AaHTWJPUAA, a TaKKe COOTBETCTBYIOIIME MNPOU3BOAHBIE. BepxHsAs MNOAIOXKKa
Haubojiee TPEANOYTHTENLHO CONEPKUT TMONUATHIIEH Wik nojuBuHwxjopun (PVC).
[TonusTHIIEH MOXKET TPEACTABIATh COOON MOMMATHIIEH HU3KOH TUIOTHOCTH, TIOJIMATHIIEH CpenHe
MJIOTHOCTH, MNOJIUSTUJIEH BBICOKOW IUIOTHOCTH WM TMOJU3TWIEH CBEPXBBICOKOH IUIOTHOCTH.
BepxHuil mOAJOKEUHBIA CJION TaKKe MOXKET COIEPKAaThb MaTePUANbI-HAMOJHUTENN U APyrue
n00aBKH, KOTOpbIE YAYYINAIOT (PU3NUYECKHE CBOWCTBA H/WIIM XUMHUYECKHE CBOHCTBA W/MIIH
NPUTOOHOCTh i OOpabOTKM mMpoaykTa. YKa3aHHble [OOABKH BKJFOYAIOT H3BECTHBIE

MOBBIIIAOIINE YIAPHYIO MPOYHOCTh JOOABKHU, IIACTUGUIHMPYIOIAE BEIECTBA, ApMHUPYIOIINUE
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BEIIECTBA, NPENOXPAHSIOUIME OT IUIECEHHU (AHTUCENTHUYECKHE) BELIECTBA, OTHE3AIIUTHBIE
BEIIECTBA U T. O. BepxHssd NOANOXKKa, KaK MPaBUIO, COAEPKUT JEKOPATUBHBIN CIIOH U
YCTOHYMBBIA K aOpasMBHOMY H3HOCY CIJIOH, MOKPBIBAIOIIHMN BBIICYIIOMSHYTBIA TEKOPATUBHBIN
CJIOW, TMpUYEM BEPXHsSSI IMOBEPXHOCTb BBIMICYNIOMSHYTOIO YCTOHYMBOIO K H3HOCY CJOS
MPENCTABsIeT COOOW BEPXHIOK TMMOBEPXHOCTh BBIIIEYNMOMSHYTOH IUIMTKH, W TPU 3TOM
YCTOWYUBBIM K M3HOCY CJIOH MpencTaBisieT coOOW MpO3pavHblil MaTepua, TAaKUM 00pa3oM, 4TO
JE€KOPATUBHBIN CJIOU ABJISIETCS] BUAUMBIM 4epe3 MPO3PAUHbIN YCTOWYUBBIN K H3HOCY CJION.

Tonmmuuaa BepxHEH MOMJIOKKH KaK MPABUJIO, COCTaBisieT npudmusurensHo ot 0,1 mo 2
MM, MPEAnoYTUTETbHO mnpubmmsuressHo or 0,15 nmo 1,8 MM, mnpenmnouTuTenbHEe
npubmsuTensHo ot (0,2 mo 1,5 MM u Haubojee MPeANOYTHTENbHO npudnu3nTenbHo ot 0,3 1o
1,5 mM. COOTHOIIEHHE TOJIIIUH OCHOBHOTO CJIOSI IEHOMATEpHalia U BEPXHEH MOJIOKKU OOBIMHO
cocraisier npudnusureapHo 1-15 : 0,1-2, npennouyrurensHo npudausurensuo 1,5-10 : 0,1-1,5,
MpeanouTuTebiee mpubmmurensuo  1,5-8 @ 0,2-1,5 u Haubojee MNPenmoYTUTETHHO
npubmusuTensHo 2-8 @ 0,3-1,5, COOTBETCTBEHHO.

Kaxnas nauTka MOXKET COAepkaTb CBA3YIOLIUN CJIOW AJIsl NPUKPEIUICHUST BEpXHEH
MOJJIOKKH HETOCPECTBEHHO WJIM KOCBEHHO Ha OCHOBHOM cioil. CBs3yroLuil clOH MOXeT
MPENCTaBIISITh CO00I JTF0O0e XOPOIIO U3BECTHOE KIIESIIEee BEIeCTBO UJIH CBS3YIOMIEE BEIECTBO,
CMOCOOHOE COEMUHSATL APYT C APYTrOM BEPXHIOK MOMJIOKKY U OCHOBHOH CJIOW MeHoMaTepuaa,
Hanpumep, TaKOe Kak MOJUypPeTaHbl, SIOKCUIHBIE CMOJIbI, TOJUAKPUIIATHI, COMOJIUMEPHI STUJICHA
U BUHUWJIALIETATa, COMOJIMMEPbl STUJIEHA M AKPUJIOBOM KHUCIOTHI W T. 1. llpenmouturensHO
CBSIBYIOIIUH CJIOH MpeACTaBIIsieT COOOM TepMOIIIaBKOE KJIesiiee BEIeCTBO.

JleKOpaTUBHBINA CIION MM XYJOKECTBEHHBIH CIIOH, KOTOPBIH MOXET MPENCTaBIATh COOOH
4aCcTh BEPXHEH MOJJIONKKH, KaK YIMOMSHYTO BBILIE, MOXET COAEp:KaTh JOOOW MOIXOISIIHIA
W3BECTHBIM TMJIACTUYECKUH MaTepuall, TaKOM KaK H3BECTHBIM COCTAaB MOJMBUHWIXJIOPUAHON
CMOJIbI, CTAaOWNIN3aTOp, MIaCTUGUKATOP W Jpyrue 1T00aBKH, KOTOPBIE SIBJISIFOTCS XOPOILIO
U3BECTHBIMH B TEXHHUKE. XyIOXKECTBEHHBIH CJIOH MOKeT ObITh OOpa3oBaH WJIM HaredaTaH
MEYATHBIMU PUCYHKAMHU, TAKUMH KaK M300parkarolife BOJIOKHA PEBECHHBI, CTPYKTYPY MeTajlia
WIN KaMHS XYJOXKECTBEHHbIE M BOJIOKHHUCTBIC PUCYHKU WU TpexmepHbie ¢urypbl. Takum
00pa3oM, XyAOKECTBEHHBIH CJIOH MOXET NpHIaBaTh IUIMTKE TPEXMEPHBbIH BHEIIHUH BUI,
KOTOpBIM HAMMOMHUHAET OoJiee TsKEIble MPOAYKTHI, TaKHEe KaK T'PAHUT, KaMEeHb WU METalll.
TonmuHaa Xyn03KeCTBEHHOTO CJIOs, KaK MPaBUjIo, cocTasiisieT mpubmmsurensHo ot 0,01 mo 0, 1
MM, TPEaNouTUTENbHO mnpuOmmsuTensHo ot 0,015 mo 0,08 wMM, mnpenmodTuTeNbHEe
npubmsutensHo oT 0,2 1o 0,7 MM 1 Haubosee mpeAnoYTUTENbHO npudau3uTeapHo oT 0,02 1o
0,5 MM. YCTOHYMBBIA K H3HOCY CJIOH, KOTOPBIH OOBIMHO 0Opa3yeT BEpPXHIOK IMOBEPXHOCTH

IUTATKH, MOXKET COIep:KaTh JIFOOOW MOMXONSAIINN W3BECTHBIA YCTOHUMBBIA K HWCTHPAHUIO
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MaTepuan, TaKOW Kak yCTOMYMBBIM K HCTUPAHUIO BBICOKOMOJIEKYJISIDHBIM — MaTepual,
HAHECEHHBIN HA HIDKEJEXKALUN CJIOM, TN U3BECTHOE MOKPBITHE U3 KEPAMUYECKUX rpanys. Ecnn
YCTOHYMBBIM K HM3HOCY CJIOH HW3rOTOBIEH B (pOpPME CIIOS, OH MOXKET OBITh NPHKPEIUIEH K
HIDKEJICKAIIEMY CJIOK. YCTOMYUBBIM K HW3HOCY CJIOM TakKe€ MOMKET COAEepkKaTb CJOH
OpraHUYecKOro mojuMepa W/WIM CIOW  HEOpPraHW4YecKOro Mmarepuana, Takoll  Kak
yIbTpaHONETOBOE TOKPBITHE WM KOMOWMHALMS CJIOS APYTOro OPTaHHYeCKOro IoJiuMepa U
ynbTpaduoneToBoro mokpeiTus. Hampumep, ynbprpaduoneroBas Kpacka CIIOCOOHA YIydINaTh
yCTOHYMBOCTD NMOBEPXHOCTHU K LIAPAIIAHHIO, OJIECK, POTUBOMHUKPOOHYIO YCTOWYUBOCTD U APYTHE
CBONMCTBa MpoAykKTa. Jlpyrue opraHudeckue MOJUMEPBl, B TOM YHCIE MOJUBUHWIXJIOPUIAHBIC
CMOJIBl WJTH JIpyTHe TOJHMEpPBI, TAaKUe KaK BHHHMJIOBBIE CMOJIBI, a TaKXke IUIACTHPHIHPYIOIIee
BEIIECTBO M JpPyTH€ TEXHOJOTMYECKHe JO00aBKH MOTYT COHEPXKATbC B  IMOIXOISIINX
KOJIMYECTBAX, €CITU 3TO HE0OX0oauMo. JIeKOpaTUBHBIN CIION WIN XYIOKECTBEHHBIN CIIOW TaKKe
MOKET OBITh HAHECEH C TOMOLIbI0 IM(POBOH MeYaTH HEMOCPENCTBEHHO HA CEepILIeBHHHBIN
CJIOH.

IleHonnact, HUCHOAB3YE€MBbII B OCHOBHOM CJIO€, MPEANOYTHUTEIBHO HUMEET MOAYJb
yIOpPyroctu, cocrapysrommii Oonee yem 700 MIla (npu Temmeparype 23 rpangyca Llenbcust u
OTHOCHUTENIbHON BJIAXKHOCTH S0%). 3TO MpUAACT NOCTATOYHYIO JKECTKOCTh OCHOBHOMY CJIOKO H,
CJIEIOBATENBHO, IUIUTKE B LIEJIOM.

IINOTHOCTP OCHOBHOTO CJIOSl TPEANOYTUTENbHO H3MEHSIETCS BAOJb BBICOTHI 0a30BOrO
CJ0sA. DTO MOKET IMOJIOKUTEIbHO BJMATH HA aKyCTHYECKHE CBOMICTBa (IOJaBI€HHE 3BYKa)
IUIMTOK Kak TakKOBbIX. lIpeamouTuTenbHO Ha BepxHEH CEeKUMH W/WIM HIKHEH CeKuus
BCIIEHEHHOT'O OCHOBHOTO CJIOSI MOYKET OBITh OOpa30BaH TBEPbIH MOBEPXHOCTHBIN CIIOH. JTOT 1O
MEHBIIEH Mepe OJUH TBEPAbIM MOBEPXHOCTHBIN CJIOH MOXKET COCTABJISATh HEOTHEMIIEMYIO HacCThb
OCHOBHOro cnosi. IlpenmoururenbHee BEpXHSS CEKLMsT M HUXKHAA CEKLUS OCHOBHOIO CJIOA
00pa3yloT TBEpABIH TOBEPXHOCTHBIH CIIOW, TOKPBIBAIOLINA CTPYKTYpy II€HOMarepHasa.
TBepaplii MOBEPXHOCTHBIN CJIOW SIBJISIETCSI OTHOCUTENBHO IUIOTHBIM 33 CYET YMEHBbLICHHOW
MOPUCTOCTH W MPEANOYTUTEIBHOIO OTCYTCTBUSI MY3BIPBKOB (sU€EK), U, CIENOBATENbHO, OH
00pa3yeT OTHOCHUTENIbHO KeCTKUH (TIOm)CIONH MO CpaBHEHUIO ¢ OoJjiee TOPHCTOH CTPYKTYpPOH
neHomarepuana. OOBIMHO, XOTS 3TO HE SBISETCS 00s3aTEIbHBIM, TBEPABIH TOBEPXHOCTHBIN CJIOH
oOpa3oBaH TMOCPEACTBOM repMeruzannu (OOKWTa) HIDKHEH W BEpXHEH MOBEPXHOCTHU
CEepPALEBUHHOrO cJosi. 1IpeanoYTuTenbHO TOJMIMHA KAXKAOTO TBEPAOrO MOBEPXHOCTHOIO CJOA
cocrasysieT ot 0,01 u 1 mm, npeanoururensHo ot 0,1 u 0,8 mm. UpeamepHas TOJIIIUHA TBEPIOTO
MIOBEPXHOCTHOTO C€JI0s1 OyIeT MPUBOIUTH K IMOBBIIICHUIO CPEOHEH IUIOTHOCTH CEPALIEBHHHOTO

CJIosA, YTO OAHOBPEMCHHO YBCIWMYHUBACT CTOUMOCTb M JKCECTKOCTb CEPAUCBHUHHOIO CJIOA.
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CobcTBeHHas TOMIUHA CEPALIEBUHHOTO CJIOS COCTABISIET MPEATIOUTUTENHHO OT 2 10 10 MM H
MPEeANoYTUTEbHEE OT 3 10 8 MM.

IIpennouTutenbHO Kakaas IUINTKA CONEPXKUT IO MEHbUIEH Mepe OAMH MOAJIOKEYHBIN
CJION, MPUKPEIJIEHHBIM K HUKHEH CTOPOHE OCHOBHOIO CJOs, MPUYEM BbILIEYNOMSHYTBIA IO
MeHbIIEH Mepe OAMH MOAJIOKEUHBIH CJION 1O MEHbINEH Mepe YaCTUYHO M3TOTOBJIEH M3 THOKOTO
MaTepuaia, MPeANOYTUTENBHO 3JacToMepa. TONINMMHA MOAJIOKEYHOIO CJIOsi COCTaBIIAET, Kak
MpaBUJIo, 1O MeHbInek mepe 0,1 MM 1 MeHee 4eM 5 MM, U OHA COCTAaBJISIET, B YACTHOCTH, MEHEE
yem 2,5 mm. [loasioskeuHbIi ¢lioi OOBIMHO MPUIAET AOTIOHUTENBHYIO YCTOWYHBOCTD U Y IAPHYIO
MPOYHOCTD KAKAOH IUIUTKE, YTO YBEJIINYUBAET JONTOBEYHOCTD IUIUTOK.

Kpome Toro, (ruOkmii) TMOAJIOKEUHBIH CJIOH MOMKET VCHJIMBATh aKyCTHYECKHUE
(3ByKOMoOryoOmaronye) cBoicTsa MIUTOK. COrjgacHO KOHKPETHOMY BapUaHTy OCYLIECTBJIEHUS
OCHOBHOM CJIOM COCTOUT M3 MHOXKECTBA OTHAEJIBHBIX CErMEHTOB OCHOBHOIO  CJIOs,
MNPUKPEIUIEHHBIX IO MEHBbIIEH Mepe K OJHOMY BBIIIEYNOMSHYTOMY MOAJIOXKEYHOMY CIIOHO,
NPEANOYTUTENIbHO TaKUM OOpa3oM, YTO CErMEHThI BBIIIEYMOMSHYTOIO OCHOBHOTO CIIOS
BBIMIOJIHEHB! C BO3MOXKHOCTBIO B3aUMHOro BpaileHus. CBONHCTBO HU3KOW IJIOTHOCTU IUIMTOK
SIBJISIETCS] IPEUMYIIIECTBEHHBIM ISl [IOJYYEHUsI HAJEXKHOTO COEAUHEHNUs] IPU YCTAHOBKE IUINTKU
HAa MOBEPXHOCTh BEPTHKAIBbHON CTeHbI. KpoMe Toro, okas3piBaeTcst 0COOEHHO MPOCTOH YCTaHOBKA
IJIMTKA Y BEPTHUKAJbHBIX YIVIOB, TAKUX KAaK BHYTPEHHHUE YIUIbI INEPECEKALIUXCSl CTEH H
peaMeToB MeOeNy, U Y BHEIIHUX YIJIOB, TAKMX KaK YIJIbl BXOAOB. Y CTAHOBKY Y BHYTPEHHETO
WUIA BHEIIHETO YIJIa OCYIIECTBIISIOT MOCPEICTBOM OOpa30BaHUs YriyOJeHHS B OCHOBHOM CJIOE
IUTUTKY U3 IEHOMAaTepHaia Juisl YIIPOILIEHUS N3rH0a MITH CKIIQABIBAHHS TTUTKU.

ITo MeHblIed Mepe OAWH apMHUPYIOIIUN CJIOH MOXET OBITh PACHONOKEH MEXKIY
OCHOBHBIM CJIOEM U BEpXHEW MOMJIOXKKONH. DTO MOXKET NPUBOAUTH K JOIMOJHUTEIbHOMY
YJAYUYIIEHHUI0 ECTKOCTH CaMMX IUIMTOK. JTO TakKe MOXKEeT MPUBOAUTH K YJIYYIISHUIO
AKyCTUYECKHUX (3BYKOIOTJIOLIAKOIINX) CBOMCTB TUIMTOK. APMUPYIOIIUI CJIOW MOXKET COAEPKATh
TKaHBbIA WM HETKaHbIM BOJIOKOHHBIM MaTepual, HapuMep, CTEKJIOBOJIOKOHHBIN MaTepuan. OH
MokeT uMeTh ToamuHy ot 0,2 go 0,4 mm. Kpome Toro, Moxer ObITh MPETyCMOTPEHO, YTO
KaX/ash TUINTKAa CONEP’KUT MHOXKECTBO OCHOBHBIX CJIOEB (OOBIMHO MeEHbBINEH TOJIINHBI),
YCTAHOBJIEHHBIX JPYyr Ha Apyra, NpUYeM MO MEHbLICH Mepe OAWH apMUPYIOLIUMN CJIOH
PacHoNIOKEH MEXY ABYMs IPUJIECTAO UMK OCHOBHBIMH CJIOSIMH.

B TeueHue coenuHeHWs U Pa3bEAMHEHHUs COENUHUTENbHBIE 4YacTH OyayT OOBIMHO
HAKJIOHATBCS U 1e(OpPMHUPOBATHCS B CBOCH HaNMEHee NMPOYHON CEKIMH WA B €€ OKPECTHOCTH.
JIns 3TON Lieu MO MEHbIIEH Mepe ONHA COEAUHUTENbHAs 4acTb U3 NMEPBOM COEAUHUTEIbHOU
4aCTU U BTOPOHM  COCNMHUTENBHOH  YaCTU  MPEANOYTUTENBHO  COAEPXKUT  MOCTHK,

NPUCOCOUHSIOMNN TrpebeHb BBINEYIIOMSHYTOIO COEIUHHUTEIBHOIO 3JIEMEHTa K OCHOBHOMY
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CJIOI0, MPUYEM MHUHHUMAJbHAS TOJIIIMHA MOCTHKA COCTABJsIET MEHEE YeM MUHUMAJIbHAS LIUPUHA
rpebHs. 10 OyAer 3acTaBiIsATh MOCTHUK (MOCTHUKH), a HE caM rpebeHb ciierka aeopMUpOBaTHCS
B TEUEHHE COEAMHEHUS W pPa3bEOUHEHHUS, YTO OOBIYHO SBISAETCS OJIATONPHUATHBIM IS
JOJITOBEYHOCTU (M yCTOWMYMBOCTH (hOpMBbI) TpeOHeW u, CIIeHOBATEIbHO, IOJTOBEYHOCTU W
HAJEXHOCTb COSIUHEHHNs], OCYILIECTBIIIEMOrO MKy IBYMsl TAHENSIMU.

Huxasist cTOpOHA (HMKHSAS MOBEPXHOCTb) BEPXHErO0 MOCTHKA BTOPOH COENUHUTENBHOU
YaCTH, ONPENEeJSAIOINasl BEPXHIO CTOPOHY (BEPXHIOK IOBEPXHOCTb) HAMNPABICHHOIO BHU3
yrayOsieHusi, MOXeT OBbITh MO MEHbIIEH Mepe YaCTUYHO HAKJIOHHOM M TNPEeNNOYTHTEIBHO
MPOXOAUT BHU3 B CTOPOHY CEPALEBUHBI MAaHENH. BepxHsAs CTOpPOHA (BEPXHssl MOBEPXHOCTD)
HAIPaBJICHHOTO BBEpPX IpeOHs Takke MOXKET ObITh IO MEHbILIEH Mepe YaCTUYHO HaKJIOHHOM,
IpUYeM HAKJIOH 3TOH BEpPXHEH CTOPOHBI HAINPABJIECHHOIO BBEPX IPeOHS M HAKJIOH BEPXHETO
MOCTHKa BTOPOH COENWHHUTEIBHOH YacTH MOTYT OBITb OJMHAKOBBIMH, XOTS NPU 3TOM TaKXKe
MOKHO TPEAIONIOKUTh, YTO 00a HAKJIOHA, Hampumep, odpasyroT Mexny codoit yrom ot 0 mo 5
rpaaycoB. HakjIOH MOCTMKOBON 4aCTH BTOPOM COENMHUTENBHON YaCTH CO3AAET €CTECTBEHHYIO
ocnabJaeHHyr0 00JacTh MOCTMKOBOH YacTH, TA€ BEPOSATHBIM SIBISIETCS BO3HHUKHOBEHHE
nedopmanuu

Kaxnplii w3 HampaBleHHOTO BBepX TIpeOHS W  HANPaBICHHOrO BHHU3 IpebHs
MPEATIOYTUTENBHO SIBIISIETCS 3HAYUTEIBHO KECTKUM, H 5TO 03HAYAET, YTO T'PEOHU HE BBITIOJTHEHBI
C BO3MOXKHOCTBIO ToaBepraThest aedopmaryn. [lo cymecTBy, rpeOHH SIBJISIOTCS OTHOCHUTENBHO
HE3JIACTUYHBIMH H, CJIEIOBATEIbHO, HETHOKUMHU.

Kpome Toro, rpeOHU MPEATIOUTUTENBHO SIBJIIFOTCS B CYIIECTBEHHOH CTEIEHU IUIOTHBIMH,
U 3TO O3HaYaeT, YTO rpeOHH SBISIOTCS BECbMa MACCHBHBIMH, TO €CTh LIEJIMKOM HAITOJHEHHBIMH
MaTepuasioM, M, TaKUM 00pa3oM, Ha BEpXHEW MOBEPXHOCTH Y HUX OTCYTCTBYIOT YIJIyOJIE€HUS,
KOTOpBIE ObI OCIAOISIM KOHCTPYKIIHMIO TPeOHS U, CI€NOBATENbHO, OCYIIECTBISIEMOE COSIUHEHHE
mauToK. IlocpeacTBOM NpUMEHEHHMs JKECTKOrO IUIOTHOrO MaTepuana MOJy4ar0T OTHOCHUTENbHO
IIPOYHBIA U OJTOBEYHBIA TPeOeHb, 32 CUET KOTOPOrO MOXKET OBITh OCYINECTBJIEHO HANIEKHOE U
JOJTOBEYHOE COCIUHEHNE TUIUTOK 0€3 MPUMEHEHUs] OTAENbHBIX JOMOJHUTENbHBIX KOMIIOHEHTOB
IJ1s1 OCYLIECTBJIEHUS] AOJITOBEYHOIO COEAUHEHUSI.

CornacHo BapMaHTy OCYLIECTBJIEHUS TUIMTKU IO MEHbIIEH Mepe 4acTh HaNpaBlIeHHOIO
BBEPX TOpLA, MNPWIErarolas K BEPXHEH CTOPOHE IIJIUTKU, BBINOJHEHA C BO3MOKHOCTBIO
BCTYIUIGHHUSI B KOHTAKT 1O MEHBIIEH Mepe C YacTbi0 HANpPAaBJICHHOTO BHU3 TpelHs,
MPUJIETalOIleil K BEPXHEHW CTOPOHE APYrOoM IJIMTKHM B COEAMHEHHOM COCTOSIHUM YKAa3aHHBIX
wmTok. CoennHEHHE YKa3aHHBIX TOBEPXHOCTEH OyAer MpUBOAWTL K  YBEIUYCHHUIO
3(}(eKTUBHON KOHTAKTHOH MOBEPXHOCTH MEXY COENUHUTEIbHBIMHU YACTSIMH U, CJIEIOBATEIIBHO,

K YBCJIUYCHUIO YCTOI\/'ILII/IBOCTI/I " MPOYHOCTH COCAUMHCHHA MCXKAY ABYMs ILIUTKAMU. CornacHo
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ONaronpusATHOMY BapUaHTy OCYIIECTBIEHHsS BEPXHSAS CTOPOHA IUIMTKH BBINOJHEHA C
BO3MOYKHOCTBIO NIPAKTUYECKH OECIIOBHOTO NMPUCOSANMHEHUS K BEPXHEl CTOpPOHE IPYroil ITUTKH,
U B PE3yJNbTaTe 3TOTO MOXKET OBITh OCYILIECTBIEHO OECUIOBHOE COCOUHEHHE MEXKIY IBYMS
MJIMTKAMU U, B YACTHOCTH, MEXKy COOTBETCTBYIOIIMMH BEPXHUMU MOBEPXHOCTSIMU.

CornmacHo apyroMy BapHaHTy OCYIIECTBICHHUS NEPBbIH (UKCUPYIOIIUN 3JIEMEHT
PACIIONIOJKEH Ha PACCTOSIHUHM OT BEPXHEH CTOPOHBI HAMPABIEHHOTO BBEPX IPpeOHs. DTO SABIAETCS
OJIaronpUATHBIM, MOCKOJBKY 3TO OyAeT OOBIMHO NMPUBOIUTH K CHTYallUH, B KOTOPOH MEPBBIH
(UKCHUPYIOIINH 3JIEMEHT pacIONOKEH HA MEHEe BBICOKOM YpPOBHE, Y€M HAaIlpaBlIEHHBIH BBEPX
YCTaHOBOYHBIN Kpal IUIMTKH, W MPEUMYIIECTBO 3TOTO 3aKJIOYAETCS B TOM, YTO MOXKET OBITh
YMEHBLIEHa MaKCHMajbHas nedopMamisi BTOPOH COEOUHHUTENBHON YacTH, B TO BpPEMS Kak
mpolecc COenuHeHWss M mpomecc  AegopManuud  MOryT OBITh  OCYIIECTBJICHBI  Ha
MOCJIEIOBATEIbHBIX CTAMUSAX. Y MEHbIIEHHE NepOopMaluy IPUBOIUT K MEHBIIEMY HANPSKEHUIO
Marepuaia, 4YTO SBJSIETCS OJAarompusITHBIM JJIsl CPOKa CIyKObl COEAMHUTENBbHOW YacCTH
(coenVHUTENBHBIX YacTeil) U, ClefoBaTeNbHO, IUNIUTKU (TNTOK). CorjacHoO 3TOMYy BapHaHTy
OCYILIECTBJICHUS] BTOPOH (PUKCHPYIOUIUI 3JIEMEHT 3aHMMAaeT KOMIUIEMEHTAPHOE IOJIOKEHHE Ha
PACCTOSIHUH OT BEpXHEH CTOPOHBI HAMIPABICHHOTO BHU3 YIIIyOJIEHUS.

B eme omHOM BapuaHTe OCymecTBIEHHUs >(PQPEKTUBHAS BHICOTA HAINPABIECHHOTO BHU3
BBIPOBHEHHOTO Kpasi Oosblie 3¢ peKTHBHON BBICOTHI HAMTPABIEHHOTO BBEPX IpeOHsI. ITO OOBIMHO
NPUBOAUT K TOMY, YTO HAINPABJIEHHBI BHU3 BBIPOBHEHHBIA Kpal IJIMTKH HE MOXKET JIETKO
COEMHSATHCS C APYTrON IUIMTKOW MPEABAPUTENIBHO BBIPOBHEHHOM COCTOSIHUU ([TPOMEKYTOYHOM
COCTOSIHMHM), Kak TIOKa3aHo, Hampumep, Ha ¢ur. 18. IlpenBapurenpHOe BbIpaBHHUBAHHE C
OECKOHTAKTHBIM BBIOOPOM MOJIOKEHUS HE MPEAOTBPALIAET (MIIH MPEMATCTBYET BOSHUKHOBEHHIO )
BO3/I€ICTBUE HA HAMPABJICHHBIN BHU3 BBIPOBHEHHBIN KPail IVIMTKU BAOJb BEPXHEH MOBEPXHOCTH
ApYyro IUIMTKM, 4YTO MOXKET BbI3BaTh MOBpexaAeHHe IIMTOK. (CornacHo BapUaHTY
OCYILECTBJICHHUs] B3aUMHBII yroJ, ONPEAEJEHHbIM IO MEHbUIEH Mepe YacTblO CTOPOHBI
HANPaBJICHHOTO BBEpX TIpeOHsA, OoOpameHHOH B CTOPOHY HANPAaBJICHHOTO BBEPX TOpLA, H
HalpaBJIEHHbIM BBEPX TOPLOM (W/WIM HOPMajbl0 BEpXHEH CTOPOHBI OCHOBHOTO CIIOS)
MPaKTUYECKU PaBE€H B3aMMHOMY YIUy, ONPEAECIEHHOMY IO MEHBIIEH Mepe 4acTbl) CTOPOHBI
HANpPaBJICHHOTO BHHU3 TIpeOHs, OOpaIleHHOW B CTOPOHY HANpPaBIEHHOIO BHH3 TOpL@, H
HalpaBJIEHHbIM BHMU3 TOPLOM (M/MJIM HOPMAJbI0 HUXKHEH CTOPOHBI OCHOBHOrO cjos). B
pe3yJbTaTe 3TOr0 MOXKET OBITh OCYLIECTBIEHO COEAWHEHHE C IUIOTHBIM NPUJIETAHHEM JBYX
yactell rpeOHEH Opyr K APYry, YTO OOBIYHO MOBBIMIAET TBEPAOCTh COSAMHEHUS] MEXIY IBYMSI
mutkamu. COrjllacHO BapUaHTy OCYLIECTBJIEHUs YTroJl, OINpelneNeHHbIH, C OAHOW CTOPOHBI,
HAIPaBJIEHUEM, B KOTOPOM MPOXOAUT MO MEHbIIEH Mepe 4acCTb CTOPOHBI HANIPABJIEHHOIO BBEPX

rpebusA, oOpalieHHass B CTOPOHY HANpPaBJIEHHOIO BBEPX TOpL@, M, C APYrod CTOPOHBI,
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HAIPaBJICHHBIM BBEPX TOPLIOM W/WIIK HOPMAJIbIO BEPXHEH CTOPOHBI OCHOBHOTO CJIOSI, COCTABIISIET
ot 0 1o 60 rpanycos, B vactHocTH, OT O 10 45 rpaaycos, 6onee koukperHo oT O 10 10 rpagycos.
CornmacHo npyromMy BapuaHTy OCYILIECTBIIEHHsI YroJl, ONpPEAENeHHbIH, C OIHOH CTOPOHBI,
HAINpaBJICHUEM, B KOTOPOM MPOXOAHT MO MEHbIIEH Mepe 4acTb CTOPOHBI HAMPABJIEHHOIO BHU3
rpebusa, oOpamieHHass B CTOPOHY HANpaBJIEHHOTO BHHU3 TOpLHA, U C JAPYrod CTOPOHBI
HAIMPaBJICHHBIM BHU3 TOPLIOM W/WJIM HOPMAJIbIO HMXKHEH CTOPOHBI OCHOBHOTO CJIOSI, COCTABIISIET
ot 0 1o 60 rpanycos, B vactHocTH, OT O 10 45 rpaaycos, 6onee koukperHo oT O 10 10 rpagycos.
KoHeuHbIii HaKJIOH CTOPOHBI TpeOHs, OOpaIleHHOW K TOpuy, OOBIYHO TaKKe 3aBUCHT OT
IPOM3BOJICTBEHHOTO YCTPOWCTBA, NPUMEHSIEMOro Uil W3TOTOBJIEHUs 1uTku. CornacHo
BAPHUAHTY OCYIIECTBJICHUS HAKJIOH HANPABJICHHOTO BHU3 BBIPOBHEHHOT'O Kpasi COCTABIIIET MEHee
YeM HaKJIOH MO MEHbLICH Mepe BEepXHEHW YacTH HalpaBlIEHHOTO BBEPX TOPLA, U B PE3yJIbTaTe
sToro Oyaer oOpa3oBaHa Kamepa pPACIIUPEHHUs MEXKIy OOEUMH MOBEPXHOCTSIMH, YTO OyIeT
OnaronpusATHBIM JUI AOMYCKa 3a30pa M KOMIIEHCAILIMH PACLIMPEHHs], HAapuMep, BCIEIACTBHE
abcopOumu BJIary ITUTKAMH.

CornacHo BapWaHTy OCYIIECTBJIEHHS MO MEHbBIIEH Mepe YacThb BEPXHEH CTOPOHBI
HAMPABJICHHOTO BBEPX TIpeOHs MPOXOAWT B HAMPABIECHHH K HOPMAJM BEPXHEH CTOPOHBI
OCHOBHOTO CJIOs. Pe3ynbTaT 3TOro 3akioyaercs B TOM, YTO TOJNIIMHA HATPABICHHOTO BBEPX
rpeOHs YMEHbINAETCSI B HANPABJIEHUN CTOPOHBI IpeOHs1, 0OpaleHHONH OT HaIpaBJIEHHOTO BBEPX
topua. IlocpencTBoM HampaBiIEHHOTO BHH3 YIIIyOJEHHs, MPAKTHYECKH MPUCOCAMHEHHOTO K
BEPXHEH CTOPOHE HAMPABICHHOTO BBEPX TI'PeOHs, B COSNUHEHHOM IOJIOKEHHH ABYX IUIUTOK
COTJIACHO HACTOSIIEMY M300PETEHHIO, I7I€ BEPXHssl CTOPOHA HAIPABJICHHOTO BHHU3 yIITyOJeHUs
IIPOXOIUT B HATIPABJICHUH HOPMAJH HIDKHEH CTOPOHBI OCHOBHOTO CJIOSl, MOKET OBITh MOJTy4eHa
BTOpAasi COEIMHUTENIbHAS YaCTh, KOTOPAasi, C OAHOIN CTOPOHBI, SIBJISIETCSI OTHOCUTENBHO MPOYHOH U
IUIOTHOH M, C JPYyrodl CTOPOHBI, MOXET TrapaHTHUPOBATh IOCTATOYHYIO YIPYrOCTb, HYTOOBI
JOMYCKaThb OCYIIECTBJICHUE MPUCOCAUHEHHUS K MEPBON COCAMHUTEIBHON 4YacTU MpUJIErarouien
TUTATKH.

YcTaHOBOYHBIE Kpasi MPEANOYTHTENBHO OOPa30BaHBI IUIOCKOH MOBEPXHOCTBIO TAaKHM
0o0pa3oM, YTO JOMyCKaeTcs OCYLIECTBJICHHE HAMpPaBJICHUS OPYroil COCOUHHUTENIbHON YacTH B
TEYEHHE TMpPOLeCCa COEAMHEHHs] IBYX IUIMTOK OOBIMHO TaKUM pEryJUpyeMbIM 00pa3oM,
HACKOJIBKO 3TO BO3MOKHO. OITHAKO TaK)Ke MOXKHO NPEIIONIOKUTh MPUMEHEHHE 3aKPYTIIEHHOTO
ycTaHOBOYHOTO Kpas. CorinacHo ApPyroMy BapHaHTy OCYINECTBJICHHUS IO MEHbBIIEH Mepe 4acThb
YCTaHOBOYHOTO Kpasi BTOPOH COCAMHUTENIbHOW YaCTH UMEET B CYIIECTBEHHOH CTEIEeHH MOJIOTYIO
OPHEHTALMIO 110 CPABHEHUIO TI0 MEHbIIEH Mepe C YaCThI0 HAIMPABISHHOI'O BBEPX TOPILA MEPBOM
COCOMHHTENBHON 4YacTH. IlocpencTBOM NMpUMEHEHHsI STOW Mepbl B COSAMHEHHOM IOJIOKEHHUU

0OBIMHO 00pasyeTcst BO3AYIIHBIA 3a30p MEXIY YCTAHOBOYHBIM KpPaeM BTOPOH COETUHHTEIBbHOM
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YacTH W TOPLIOM IEPBOH COEAMHUTENBbHOW YacTH. JTOT 3a30p, NMPEJHAMEPEHHO CO3IaHHBIN
MEXIY JBYMSI COEIUHHUTEIBHBIMH YaCTSMH, OOBIYHO OKa3bIBAETCS INPEHUMYINECTBEHHBIM B
TEYCHHE COENMHEHUS TPHIIETANINX IUIMTOK, IOCKOJBKY 3TOT 3a30p HE MpPEersATCTBYET
BpeMEHHOH  nmedopMalii  COEAMHUTENBHBIX  YacTell, dTo  yIpolaeT  COenuHEeHHe
COCNMHHTENBHBIX dacTeil. KpoMe Toro, co3maHHbIN 3a30p SIBJISETCS MPEUMYIIECTBEHHBIM IS
LIEJTA TIOTJIOIIEHHs PACIIUPEHUS TUTUTKH, BO3HUKAIOIIETO, HAIPUMED, B Pe3yJIbTaTe U3MEHEHHUH
TEMIIEPaTyPbl OKPYIKAFOIIEH CPebl.

CornacHo BapuaHTy OCYINECTBJIGHHS 4YacThb HANPABICHHOTO BBEPX TOpIA IEPBOU
COEAMHUTEBHON YaCTH, IIPHCOEANHEHHAs: K OCHOBHOMY CJIOI0, 00pa3yeT YIOPHYIO IOBEPXHOCTb
O MEHbIIEH Mepe sl YacTH CTOPOHBbI HANPABICHHOTO BHU3 TpeOHs, OOpameHHbIH OT
HAINpPaBJICHHOTO BHU3 Topua. TakuM oO6pa3oM, MOXKET ObITh OCYINECTBJICHO IUIOTHOE MPUJIETaHUE
IO MEHbLIEH Mepe BEpXHEH CTOPOHBI IUIUTOK, YTO OOBIYHO OKA3bIBAETCS] MPEUMYIIECTBEHHBIM C
TOUKH 3pPEHHsI Moyib3oBarels. YacTh HarpaBJIeHHOrO BBEPX TOpLA MEPBOH COETUHUTEIBHOMN
4acTH, NPHUCOCOUWHEHHAs K OCHOBHOMY CJIOK0, 37€Ch TPEANOYTHTEIbHO  SIBIISETCS
OPUEHTHPOBAHHOM MpPaKTHYECKU BepTHKadpbHO. Ilo MeHblIed Mepe, 4YacTb CTOPOHBI
HAINpaBJIeHHOTO BHU3 TpeOHs, OOpalleHHas OT HAIMpPABIEHHOIO BHMU3 TOPILA, 37ECh TAKXKe
NPEANIOYTUTENLHO SIBJIIETCS OPUEHTHUPOBAHHOH NPAKTHYECKH BEpPTHKANbHO. IIprMeHeHue
MPAKTUYECKH BEPTHKAJIBHBIX YIIOPHBIX MOBEPXHOCTEH B 00X COCOUHHUTENBbHBIX YaCTSIX UMEET
IPEUMYIIECTBO, 3aKJIIOYAIOINEeCss B TOM, YTO B COEIUHEHHOM IIOJIOKEHUH COCIUHHTEIbHbIC
4aCTU MOTYT NMPOYHO MPUCOEAUHATHCS APYT K APYTY ¢ OTHOCUTENBHO IJIOTHBIM MPUJIETaHUEM.

OOBIMHO OKa3bIBAETCS MPEHUMYIIECTBEHHBIM HAIIPaBJIEHHOE BBEPX YIIyOJeHHE, KOTOPOe
BBIITOJIHEHO C BO3MOXKHOCTBIO TPH€Ma C TUIOTHBIM TNPHJIETAaHWEM HAIPABICHHOTO BHU3 I'peOHS
npuseraromel muTku. [lpuem B HampaBieHHOE BBEPX YIIyOJIEHHE WM N0 MEHbLIEH Mepe ero
4acThb HAIpPABIEHHOTO BHU3 TpeOHS C IUIOTHBIM MpPUJIETAaHHEM HMEET MPEeUMYILIEeCTBO,
3aKJIIOYAKOIeecss B TOM, YTO HANPABJICHHBbIH BHU3 TpeO€Hb OXBATHIBAETCS C OTHOCHTEIBHO
IUIOTHBIM TIPHJIETAHUEM HANpPABJICHHBIM BBEpPX yIJIyOJeHHEeM, dYTO OOBIMHO YCHIMBAET
IIPOYHOCTh COEAMHEHHONW KOHCTPYKUMH. Takoe ke YCJIOBHE IPHUMEHSETCs Uil BapuaHTa
OCYIIECTBJIEHHUs, COMJIACHO KOTOPOMY HANpaBJIEHHOE BHU3 YyINIyOJE€HHE BBIIOJHEHO C
BO3MOYKHOCTBIO TTpHUEMa C TUIOTHBIM NPUJIETAaHUEM HANPABJICHHOTO BBEPX IPeOHS MpHIeraroen
TUTUTKH.

CornacHo BapHaHTy OCYLIECTBICHUS HATIPABJICHHBINH BBEPX TOPEL] U HAIIPABJICHHBIN BHU3
TOpEeLl TPOXOIAT B MPAKTHYECKH MMApaJUICIbHOM HAMPABICHHH. JTO JAENaeT BO3MOXKHBIM
OTHOCHUTEJIbHO TECHBI KOHTAKT TOPLOB, a TaKXKe (PUKCHPYIOIINX 3JEMEHTOB IpyT K APYTrYy B
COCIMHEHHOM TIOJIOKEHUH, YTO OOBMHO ycuiuBaeT 3>PQeKT (UKCALH, OCYIIEeCTBISIeMbIH

(UKCHUPYIOIIUMU 3JIEMEHTaMH.
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CornacHo npyromMy BapHaHTy OCYINECTBJICHUS NEPBBIH (UKCUPYIOIIUH 3JIEMEHT, €CITU
HCIIONIB30BAH, COAEPKUT MO MEHbLIEH Mepe OAWH HANPAaBJICHHBIA HAPYXKY BBICTYI, U BTOPOH
(UKCHUPYIOIINH 3JIEMEHT, €CIHM HCIIOJNb30BaH, COAEPKUT IO MEHbBIIEH Mepe OOHY BBIEMKY,
MPUYEM HAINpPABJIEHHBIM HAPYXY BBICTYII BBINOJIHEH C BO3MOXHOCTBIO MO MEHbLIEH Mepe
YAaCTUYHOIO IIOMEINEHUs B BBIEMKY MPUJIEralollell COCNUHEHHOW IUINTKU JUId  LeIu
OCYIIECTBJICHUS] (PUKCHPOBAHHOTO COENUHEHMs.. OJTOT BapHaHT OCYIIECTBJICHHS OOBIYHO
OKa3blBAETCs] NPEHMYLIECTBEHHBIM C TOYKM 3PEHMs] OpraHu3auuud NnpousBoacTsa. llepssril
(UKCUPYIOIINH 3JIEMEHT M BTOPOH (PUKCHUPYIOIMUI 3JIEMEHT MNPENNOYTHTENBHO NMPUHUMAOT
KOMIUIEMEHTApHYIO (OpMy, M B pe3ysbTaTe 3TOro OyneT OCYIIECTBJIEHO COCOMHEHHE C
reOMETPUYECKUM 3aMbIKaHUEM (PUKCUPYIOIUX 3JIEMEHTOB MPHIIETAIOLINX IUIUTOK APYT K APYTY,
YTO TNOBbIIAaeT 3P PeKTUBHOCTh Pukcannu. B kauecTBe anbTepHATUBBI, BTOPOH (PUKCHPYIOLIHI
3JIEMEHT COAEPKUT MO MEHbIIEH Mepe OAWH HANpPaBJICHHBbIM HAPYXY BBICTYI, U MEPBbIA
(UKCUPYIOIINH 3JIEMEHT CONEPKUT MO MEHbLIEH Mepe OOHY BBIEMKY, IPHYEM HAIpPAaBICHHBIN
HApY>Ky BBICTYI BBIINOJIHEH C BO3MOKHOCTBK) IO MEHBIIEH Mepe YaCTUYHOIO INOMEILICHUS B
BBIEMKY TNPHJICTAIOIIEH COEIUHEHHbIH IUIMTKA A LeJIH OCYINECTBICHUS (PUKCHPOBAHHOTO
coenuHeHus. Takke MOXKET OBIThb NMPEOyCMOTPEHO, YTO MEpBBIH M BTOpOH (ukcupyromme
3JIeMEHTBhl 00pa30BaHbl HE MOCPENCTBOM KOMOMHAIIMM BBICTYIIA M BBIEMKH, HO TIOCPEICTBOM
Apyro KOMOWMHAIMS  B3aMMOAEHCTBYIOIMMX  MNPOQIIMPOBAHHBIX MOBEPXHOCTEH  W/HIH
KOHTAKTHBIX MMOBEPXHOCTEH ¢ BBICOKUM Ko3(durmeHToM Tperns. COraacHo 3TOMY MOCIEIHEMY
BAPUAHTY OCYIIECTBJICHUs] TEPBBI (PUKCUPYIOIIMIA 3JEMEHT W/WIKH BTOPOH (PUKCHPYHOIIHMH
3JIEMEHT MOTYT ObITb 00pa30BaHbl MOCPENCTBOM (IUIOCKOW WM HMEIoIleld HHYH (Hopmy)
KOHTAKTHOH TMOBEPXHOCTH, COCTOSIIIEH W3 HEOOs3aTeNbHO OTHENBHOTO IUIACTHYECKOTO
Marepuaia M BBIOJHEHHOH C BO3MOXKHOCTBIO CO3JAaHMUS TPEHUS C JAPYTHM (PHKCHPYIOLINM
3JIEMEHTOM Jpyrod IUINTKM B COBMEIIEHHOM (COe€AUHEHHOM) cocTosiHuu. IIpumepsl
TUTACTUYECKUX MATEPUAIOB, MOAXOMSIINX JJISI CO3MAHMS TPEHHs, TPEACTABISIOT COOOI:

- aueranb (nmoiauokcumerusieH, POM), KoTopblil sBisieTCs >KECTKUM W IMPOYHBIM C
XOPOLINM COIPOTHBJIEHUEM TOJ3Y4YECTH; OH MMEET HU3KUH KO3(PHUIMEHT TPEHUs, COXPAaHSAET
YCTOMYMBOCTh IMPU BBICOKMX TEMIIEpAaTypax U MPOSBJISIET XOpOoLlee CONPOTUBJIEHUE IO
OTHOLIEHHUIO K rOpsiueil BOAE;

- HeiyloH (momuamun, PA), koropbiii abcopOupyer Oonbine Biard, 4em OOJBITUHCTBO
MOJIMMEPOB, U Y KOTOPOrO KauecTBa YAAPHOH MPOYHOCTH M OOIIEro MOTJIOIIEHUS SHEPTHH
3HAYUTEJBHO YAYYIIAIOTCS 10 Mepe TOro, Kak OH aOcopOupyer Biary; HEHJIOH Takke HMMeeT
HU3KUH KO3((HLIMEHT TPEeHHUs, XOPOLINE 3JIEKTPHYECKHE CBOMCTBA U XOPOLIYID XUMHYECKYIO

CTOMKOCTD;
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- nomudranamun (PPA); sToT BBICOKO3((EKTUBHBIN MOJUAMUI HUMEET 3HAYUTEIHHO
YJIYYIIEHHYI) TEPMHYECKYI0 CTOMKOCTb M TMOHIKEHHYIO CIIOCOOHOCTH abcopOuuu Biaru; OH
TaKKe€ UMEET XOPOLIUNA XUMUYECKast CTOUKOCTD;

- mommupadupkeron (PEEK), koropsrii npencrasisier coO0H yCTOWYUBBIN K BBICOKOM
TEMIIEpaType TEPMOIUIACTUYECKUN MaTepuall, UMEIOIINI XOPOIIYI0 XUMHUYECKYI0 CTOMKOCTh U
OTHECTOMKOCTP B COYETaHWMHM C BbICOKMH npouHocThio; PEEK sBusercs ¢Qasopurom B
a3POKOCMHUYECKON NPOMBIIIIEHHOCTH;

- nomudenmiencynspun (PPS), xortopeii obecrneunBaer OajaHC CBOWCTB, BKIIIOYAs
XUMUYECKYI0 CTOMKOCTP M yCTOHYMBOCTH K BBICOKOW TeMIepaTrype, CONPOTHUBJIEHUE
PacIpoCTPaHEHUI0 TOPEHUs, TEKY4eCTb, YCTOMUMBOCTh Pa3MEpPOB M XOPOLIHE JJIEKTPUYECKHE
CBOJCTBA;

- nonubyTrnenrepedranar (PBT), KoTopblil MPOsBISIET yCTONYHUBOCTD Pa3MEPOB U UMEET
BBICOKYHK) TEPMHUYECKYI0 U XUMHUYECKYK) CTOMKOCTb B COUYETAHHH C XOPOLIMMHU 3JIEKTPUIECKUMHU
CBOMCTBaMU,

- Tepmorutactudecknit noauumMug (TPI), koTopomy npucymy orue3aliuTHbIE CBOUCTBA, 4
Takke xopourne Gusndeckre, XUMUIeCKHe 1 H3HOCOCTOHKNE CBOHCTBA;

- monukapboHat (PC), KOTOpBIi HMMeeT XOpOILIVI0 YAAPHYI) MPOYHOCTb, BBICOKYIO
TEPMHUYECKYI0 CTOHKOCTb XOpPOLIYIO YCTOMUMBOCTH pa3mepoB; PC Takke nMeer Xxoporiue
3JIEKTPUYECKUE CBOMCTBA U SIBJIAETCS YCTOHYMBBIM B BOAE U MUHEPAJbHBIX UJIM OPraHUYECKHX
KHUCJIOTaxX; U

- nomdupumua (PEI), KOTOpPBI cOXpaHsSeT MPOYHOCTb U KECTKOCTh MPH TOBBIIIEHHBIX
TeMIepaTypax; OH TaKKe HMEET XOpOLIYID JOJITOCPOYHYIO TEPMHYECKYHO) CTOMKOCTb H
YCTOMYMBOCTh PAa3MEPOB; €My MPUCYILNU OTHE3AIIUTHBIE CBONMCTBA U CTOMKOCTb MO OTHOILIEHHIO
K YIJIEBOJOPOAAM, CIIUPTAM U FaJOT€HUPOBAHHBIM PACTBOPUTENSIM.

OKCIUlyaTallUOHHbIE XapaKTePUCTUKH MHOTMX W3 IPEACTABIEHHBIX BbIIE IMOJIUMEPOB
TAK)K€ MOTYT OBIThb YJIYUIIEHBI IMOCPEACTBOM NPHUMEHEHHs OINpPEeNeHHBIX N00aBOK, KOTOPBIE
YMEHBINAOT TpeHue (ecnum »3TO kenarenbHO). llomuMepHBI Martepuanm ¢ BBICOKMM
K03(pPUIMEHTOM TpeHHsT MOKET OBITh NMPUMEHEH, Harmpumep, B ¢opme (OTAENbHON) MOJOCKH
Mmarepuana. [IpuMeHeHne 3Toro MoJUMEPHOro MarepHhaa ¢ BBICOKUM KO3(hQHUIHMEHTOM TpeHHs
MIO3BOJISIET TOJYYHUTh JAATBHIOID CTOPOHY (BHEIIHIOK CTOPOHY) HANpPaBJIEHHOTO BBEPX I'PeOHS U
HAIPaBJICHHBII BHU3 TOPEL], KOTOPBIE NMEIOT MPAKTUYECKH IJIOCKYIO KOHCTPYKLHUIO.

CornacHo BapWaHTy OCYILIECTBIEHHS HACTOSIIEr0 H300pPETEHHs] B IUTUTKE TIEPBBIN
(UKCHPYIOIINH 3JIEMEHT PACHOJOXKEH Ha PACCTOSHUU OT BEPXHEH CTOPOHBI HANPABICHHOTO
BBepx IpedHs. PacronokeHne nepBoro (pUKCHPYIOMIEro 3JIEMEHT Ha PACCTOSHHUHM OT BEPXHEH

CTOPOHBI HAIpPABJIECHHOTO BBEpX IpeOHs HMeeT s npeumyiiects. llepBoe NpenMyIecTBO
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3aKJII0OYAETCT B TOM, YTO TAaKOe€ TIOJOXKEHHE TEePBOro (PUKCHPYIOIIETO 3JIEMEHTa MOXKET
YIOPOILIATh COSNUHEHNE MEKAY NMPHIICTAOIUMH TUIUTKAMH, TIOCKOJIBKY MEPBBIH (PUKCHPYIOLIHIA
3JIEMEHT Oy/IeT PacroyiOKeH HUKe (HIDKHEH 4acTH) YCTAaHOBOYHOTO Kpasi HAPABJIEHHOTO BBEPX
rpebHsA, U B PE3yJIbTATE 3TOr0 COEAMHEHHE MEKAY ABYMS COEIUHUTEIbHBIMH YaCTSIMH MOXKET
OBITh OCYIIECTBJICHO B HECKOJIbKO CTaguil. B TeueHune mporecca COeIMHEHUS] CTOPOHBI IPe0Hs,
oOpaleHHble B CTOPOHY COOTBETCTBYIOIIUX TOPLOB, OyAyT TEPBBIMU COCOUHSTBCS IPYT C
APYTOM, W TIOCJIE 3TOr0 (PUKCUPYIOIIUE 3JIEMEHThI COSOUHSIIOTCA IPYr C APYTrOM, YTO OOBIYHO
TpeOyeT MeHbIIeH MaKCUMAaJbHOW (aMIUTUTY[bI) POTALMM M, COOTBETCTBEHHO, nedopmanuu
BTOPOH COEAMHUTENIbHONW YaCTH IMpUJIETaroIlel TUTNTKH, YeM B TOM Cllydae, eciii Obl TepBbIH
YCTaHOBOYHBIN Kpail W mepBblil (PUKCHUPYIOIIUI 3JIeMEHT ObLTH PACIHOJIOXKEHbI Ha Ooyee WU
MEHEE OJMHAKOBOW BBICOTE. JIOMONHUTENBHOE MNPEUMYLIECTBO PACHOJNOXKEHUSI IEePBOro
(pUKCHUPYIOIIEro 3JIEMEHTa Ha PACCTOSHUM OT BEPXHEH CTOPOHBI HAIPABJIEHHOTO BBEPX I'peOHS
3aKJIF0YAETCS B TOM, YTO YBEJIIMYMUBAETCS PACCTOSIHUE A0 YIPYTOro COEAUHEHUS MEXKAY KaKA0N
COCOMHHUTENBHON YacTH M OCHOBHBIM CJIO€M, OOBIMHO OOpa30BaHHOTO YIPYIHM MOCTHKOM
KaKJIOH COeIMHUTENIBHON YaCTH, U B PE3yJIbTaTe 3TOr0 KPYyTALIUNA MOMEHT, BO3JEHCTBYIOIUN Ha
COCIOMHHTENBHBIE YaCTH, MOKET OBbITb CKOMIIEHCHPOBAH OTHOCHTENBHO OBICTPO MOCPENCTBOM
(PUKCHUPYIOIINX 3JIEMEHTOB, YTO MOXET JOMOJHHUTENIbHO MOBBIIATh HAEKHOCTh (pukcarmu. B
TOM Cily4dae, €Ciid He MPUMEHSIOT NEePBbIH (PUKCUPYIOIIUI 3JIEMEHT U BTOPOH (UKCUPYIOIIUH
3JIEMEHT, MOXKET OKa3aTbCsl OJArompHUsiITHBIM, YTO CTOPOHA HAINPAaBJIEHHOTO BBEPX TIpeOHS,
oOpallieHHast OT HANPABJIEHHOTO BBEPX TOPLA, PACIIONIOKEHA HA PACCTOSIHUM OT HAIPABJIEHHOTO
BHU3 TOPLIA B COEAUHEHHOM COCTOSIHUH NMPUJIETAIOIIUX ITIUTOK.

CornacHo NpeanouYTUTEIbHOMY BapHaHTY OCYLIECTBJICHUs CTOPOHA HAIIPAaBIEHHOIO BHU3
rpebHsA, oOpalleHHass OT HANpaBJIEHHOIO BHU3 TOpLA, CHAOXEHA TPEThbHM (PUKCHPYIOIIUM
3JIEMEHTOM, W TPU 3TOM HANPABJICHHBIH BBEPX TOpPEL CHAOXKEH YETBEPThIM (PUKCHPYIOLIIM
3JIEMEHTOM, TIPHYEM BBIICYIIOMSIHYTBIH TpPeTHH (UKCUPYIOIIUH 3JIEMEHT BBINIOJHEH C
BO3MOYKHOCTBIO B3aMMOJIEHCTBHS C YETBEPTHIM (PHKCHPYIOLINM 3JIEMEHTOM IPYroi IumTku. B
pe3yJibTaTe 3TOr0 BO3HHUKAET JIOMOJHUTENbHBIH BHYTPEHHUH (PUKCHPYIOIIMHA MEXaHHU3M,
KOTOPBIA MOKET AOMOJIHUTENBHO YJIYyYIIaTh YCTOWYMBOCTD U HANEXKHOCTh coequHeHus. Kpome
TOTO, COTJIACHO 3TOMY BapHaHTy OCYIUECTBJICHUS TPETUH (MM YeTBEPTHIH) (PUKCHPYIOLIHIA
3JIEMEHT MOXeT ObITh 0Opa3oBaH ONHUM HJIM HECKOJBKHUMH BBICTYIIAMH, NIPUYEM YETBEPTHIN
(v Tpetuil) (QUKCUPYIOIIMHA 3JeMEHT MOKeT OBbITh OOpasOBaH ONHON WM HECKOJbKUMU
KOMIUIEMEHTAPHBIMU  BBIEMKAMH, BBIIOJHEHHBIMA C BO3MOXXHOCTBIO B3aUMOAEHCTBUSA C
BBILIEYIOMSHYTBIMH ~ BBICTYIAMH B COEAWHEHHOM COCTOSHMUM IPWJIETarOlUX IUIMTOK.
[IpenmouTHUTEeNpbHO, B3aUMONEHCTBHE TPETHETO (PUKCHPYIOLIETO »JJIEMEHTa M YETBEPTOTO

(I)I/IKCI/IPYI-OH_IGFO SJIEMCHTA B COCAUHCHHOM COCTOAHHU ABYX IUIMTOK OMNPEACIIACT KACATCIIbHYHO
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T1, xoropas oOpasyer yron Al ¢ IJIOCKOCTBIO, OMPENETICHHON IUIMTKOH, mpu 3ToM yrom Al
MeHbIe yria A2, o0pa3oBaHHOTO YKA3aHHON IUIOCKOCTBIO, OMpPENeNieHHOW IUIMTKOH, u
KacarenbHOU T2, onpeaeneHHON B3aMMOEHCTBHEM HAKJIOHHON YaCTH CTOPOHBI HAIPABJIEHHOTO
BBEpX TrpeOHs, OOpalIeHHOH K HalpaBJIEHHOMY BBEPX TOPLY, M HAKJIOHHOH YacTH CTOPOHBI
HANpaBJICHHOTO BHMU3 TpeOHs, OOpalleHHOW K HampaBleHHOMY BHH3 Topuy. bonee
NPEANOYTUTENbHO, HanOobInas pasHocTh yrioB Al u A2 cocrasnsier ot 5 mo 10 rpaaycos.
MOKHO NpeAnoNoKUTh, YTO KpaTdaillee pacCTOSTHUE MEXIY BEPXHUM KPAaeM HaIpaBIeHHOTO
BHU3 I'peOHS M HIDKHEH CTOPOHOH OCHOBHOIO CJIOS ONpEAENsieT IUIOCKOCTh, NMPHYEM TPETHid
(UKCHUPYIOIINI 3JIEMEHT H 110 MEHBIIEH MePe 4aCcTh HAPABJICHHOTO BHU3 IPeOHs paCIOIOKEHbI
Ha MPOTUBOMNOJIOXKHBIX CTOPOHAX BBIIEYNIOMSHYTOM IUIOCKOCTH. B 3TOM ciydae Tperuii
(UKCHUPYIOIINI 3JIEMEHT BBICTYIAET MO OTHOLIEHHIO K KPAK0 IUIUTKH, ONPENEJIEHHOMY BEpXHEH
CeKI[MeH WM BepXHEelH MOBEPXHOCTBHIO IUTUTKH. 37€Ch TPETHH (PUKCUPYIOIIUN 3JIEMEHT MOXKET
BBICTYNATh B MPUJIETAIOLIYIO IUIUTKY B COCAUHEHHOM COCTOSHMM, YTO MOXKET AONOJHUTEIBHO
yJy4dlllaTh COEAUHEHHE IUIMTOK. JTO OKa3blBaeTCsl NMPEeUMYLIeCTBEHHbIM B TOM Ciydae, €Clu
MUHHMAJIbHOE PACCTOSIHUE MEXKAY BBIMEYTIOMSIHYTOH (PUKCHPYIOIIEH MOBEPXHOCTHIO U BEPXHEH
CTOPOHOM IIUTKU COCTABJISIET MEHEE YeM MHHHUMAJIBHOE PACCTOSTHUE MEXAY BEPXHEH CTOPOHOU
HAMPaBJICHHOTO BBEPX T'PeOHS M BBILEYIIOMSHYTOH BepXHEH CTOPOHOH IUTUTKH. JTO Oyaer
YMEHBLIaTh MAKCHUMAJBHYIO Ae(opMaIuio BTOPOH (MM MEPBOi) COENMHUTENBHON YacTH, B TO
BpeMsl KakK IPOLIECC COCAMHEHUs U mpouecc aedopManiy MOryT OBITh OCYINECTBJICHBI Ha
MOCJIEIOBATEIbHBIX CTAMUSAX. Y MEHbIIEHHE NepOopMaluy IPUBOIUT K MEHBIIEMY HANPSKEHUIO
MarepHaa, 4To SBJISIETCS OJAarONPHUATHBIM B OTHOIIEHHUH CPOKA CIYKObI COEMHUTENBHON YacTH
(COeMMHUTENIPHBIX YaCTEN) U, CIIENOBATEIbHO, INIMTKHU (IIJIUTOK).

Kaxnas nnuTka, nOpegHasHaueHHas [ UCHOJIb30BAaHUS B CHUCTEME COIIACHO
HACTOSIIEMY M300PETEHHI0, CONEPIKUT OAHY HMJIM HECKOJIbKO TIEPBBIX COSNUHUTEIbHBIX YacTel,
OJIHY MUTH HECKOJIbKO BTOPBIX COCTUHHUTENBHBIX YacTel, W/WiIM KOMOMHALMIO TI0 MEHBIIEH Mepe
ONHOW NEPBOH COENMHUTENBHONW 4YacTH W MO MEHbIIEH Mepe ONHOW BTOPOH COEAUHUTEIbHOU
4acTU. MOXXHO MNPEAINONONKUTb, YTO B ONHOW WM HECKOJBKUX (OCTaJbHBIX) KpPA€B IUIUTKH
NPUCYTCTBYET  ajlbTePHATUBHAs COEAUHUTENIbHAs 4acTb, Takasg KakKk TPaJULUOHHBIN
HAKJIOHEHHBbIH BHU3 MPOQUIIb, PACKPBITHIN, B KadecTBe mnpumepa, B AokyMente US4,426,820,
COAEPKAHHE KOTOPOrO BKIIOYEHO B HACTOSLIUM JOKYMEHT IOCPEACTBOM CCBUIKH. Takoi
HAKJIOHEHHBIN BHU3 MPOQHIIb, KaK MPABHIIO, CONEPKUT MEPBBIA Kpall (TPETbIO COENMHUTEIbHYIO
4acTh), COMEPIKAINYIO0 HAMPABIEHHBII BOOK IrpeOeHb, MPOXOMSIINHA B HAPABIECHUH, TPAKTHIECKH
NapaJuieIbHOM 110 OTHOLIEHHIO K BEPXHEH CTOpPOHE MaHeNH, MPHYEM HIDKHSS MepeaHsist o0nacThb
BBILIEYIIOMSIHYTOI'O HAIMPABIEHHOTO BOOK IpeOHs SBISETCS 3aKPYIJIEHHBIM IO MEHBbIIEH Mepe

YACTUYHO, U MPU 3TOM HIDKHSIS 3aHsIsI 00J1aCTh BBIMIEYIIOMSIHYTOTO TpeOHsT CKOH(PUTypHUpOBaHa
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KaK Hecymas o0NacTb, NMPUYEM HIDKHAS 3aAHSAA OOJNACTh PAacCIONO’KeHa OJKe K YPOBHIO
BEPXHEHN CTOPOHBI MAaHENH, YeM HanboJee HU3Kasi 4acTh HIDKHEH nepenHed o0nacTh, U pu 5TOM
MPOTHUBOIOJIOXKHBIA BTOPOH Kpall (4eTBepTas COeAUHUTENbHAS 4acTb) COAEPKUT BBIEMKY MJIs
MIOMEIIEHUsI TI0 MEHbLIEH Mepe YacTH HalpaBJIEHHOro BOOK rpeOHs CleAyIoIlel MaHenH, TAe
BBILICYIIOMsIHYTasl BBIEMKA OIPENEJIEHA BEpXHEH KPOMKOM WM HH)XHEH KPOMKOH, IpUYeM
BBILIEYIIOMSIHYTasl HIDKHSS KPOMKa CHaO)keHa HAINpPaBICHHBIM BBEPX BBICTYIMAIOIIAM YCTYIIOM
IUTA TIOAZIEPKKU Hecyledl o0JacTu HampaBJIeHHOro BOOK IpeOHs, U MPH 3TOM HAIpPaBICHHBIH
BOOK Tpe0eHb CKOHCTPYHMPOBaH TakuM 00pa3oM, 4TO (puKcauus MPOUCXOIUT IMOCPENCTBOM
IBW)KEHUS, BBOISINETO B BBIEMKY HANpaBIeHHOro BOOK TIpeOHs CIEeayrolell NnaHenu W
HAKJIOHHOTO ABWXXKEHUS BHHU3 B HAIPABJICHUHU OCH, MAPAJUIEIBHON MO OTHOLIEHUIO K NEPBOMY
Kparo, U B Pe3yJIbTaTe 3TOr0 BEPXHsIsl CTOPOHA HAMPABJIIEHHOTO BOOK rpe0Hs OyIeT COeqUHSATHCS
C BepxHeH KPOMKOM, U HecyInasi 00JIaCTh HAampaBJIeHHOro BOOK rpeOHs OymeT Mmoaaep:KuBaThCs
yCTYIIOM HWJKHEH KPOMKH W/ oOpaiieHa K HeMy, NPUBOIS K (PUKCAIMU TMPHIIETAOIINX
MaHeJaeld Ha MEepBOM M BTOPOM KpasX ONHOBPEMEHHO B TOPU3OHTAJIbHOM HANPABJICHUU U B
BEPTHUKAJbHOM HalpaBlieHUH.

CornacHo BapHaHTy OCYLIECTBJIEHHUs MHOKECTBO CTOPOH (MJIM KpaeB) IUINTKU COAep:KatT
NEePBYK0 COEAUHUTEIBHYIO 4YacTb, W MHOXECTBO CTOPOH IUIUTKH COAEp:KaT BTOPYIO
COCIMHUTENBHYI0 4YaCTh, MPHUYEM Kaxaas IepBas COCAVHUTENbHAs 4acTb W Kaxkaas BTOpas
COCIMHHTENbHAS YacTh HAXOASITCS Ha MPOTHUBOIMOJIOKHBIX CTOPOHAX IUIMTKU. Takum oOpasom,
Ka)/1asi CTOPOHA TUIUTKA MOXeET ObITh CHaOX€Ha COEOMHMTENBHOW YacThIO, UYTO YBEIHMYHBAET
BO3MO)KHOCTH COEIMHEHHUS IUIMTKU. 3a CUET HAaXOXJIEeHUs NEepBOH COeNMHUTEIbHON 4YacTu U
BTOPOH COEIUHUTEIBHOH YacTH Ha NPOTHUBONOJOKHBIX CTOPOHAX IUJIsl MOJIb30BaTeNss Oyner
OTHOCHUTEJIbHO TMPOCTOH YKJIaaka Mosia, OOpPa30BAHHOTO IUIMTKAMHU COTJIACHO HACTOSIIEMY
U300pPETEHHUIO, MTOCKOJIBKY KaKAasl TUINTKA MOXKET ObITh M3TOTOBJIEHA OAMHAKOBBIM CITIOCOOOM.
[Ipuneraromie kpasi MIIUTKH MOTYT OBITh CHaOXKEHBI COSNUHUTEIbHBIMH YaCTAMH Pa3JIUYHBIX
TUIIOB.

MOKHO TPEanoJIOKHUTh, YTO B CUCTEME COIJIACHO M300PETEHHIO BCE WM IO KpaiHel
Mepe HEKOTOpble IUIMTKH OAMHAKOBbIL. OJHAKO TakXe MOXHO MpPeaNoyoKUTh, YTO CHUCTEMa
TJIUTOK COAEPIKUT Pa3HblE TUIBI INIUTOK (HANPUMeEp, IUINTKU TUNA A U INIUTKU TUNa B), npuuem
pa3MellleHre W/UIU TUI COEAMHSIEMbIX 4acTell, MCMONb3yeMbIX B IUIMTKaxX mnepBoro tuma (A)
OTJIMYETCs] OT pa3MeLleHus W/WIW TUlAa COEQUHSEMbBIX YacTell, MCIONb3YEeMBbIX B IJIMTKax
BTOpOro tumna (B). IIpu 3TOM npenanoYTUTENBbHO, €CIM COCIUHUTENbHBIE YaCTH IIJIMTOK MEPBOro
Tuna (A) Ha OAHOM mMape MNPOTHUBOMOJIOKHBIX KPAEBBIX YACTEH paCHOJOKEHBI 3EPKATbHO
MPOTUBOMNOJIOKHO  OTHOCUTENBHO  COCIMHHUTENBHBIX 4acTel BAONb TOM K€  Maphl

MPOTHUBOMNOJOXKHBIX KPaeBbIX 4acTed IUIMTOK Broporo tuna (B). B ciydae ucnonb3oBaHus
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KBaJIpaTHBIX WJIM MPSMOYTOJbHBIX IUIMTOK, KaK CJeAyeT U3 BHIA CBEPXy U B HaNpaBJeHUU IO
4acOBOM CTpeske, IUIMTKa MepBoro tuma (A) MOXKET COAep:KaTb Ha CBOMX KpasX,
MOCJIEIOBATENBHO € NEPBOM COETMHUTENBHON 4acThio (I), BTOpYrO coennHuTeNbHY0 4acThb (1 I),
BTOPYIO COEAMHHTENbHYIO YacThb (II) u mepByro coennHHUTENbHYIO YacTh (KoHpurypanwms 1-11-1 1-
1), Torna kak muuTka Broporo Tumna (B) MoXeT comepikaTh Ha CBOMX Kpasix, MOCJIENOBATEIbHO C
MEePBOM  COEAVMHUTENbHOW 4acTeio (I), mepByr0 coeauHUTENbHYXO dYacTb (1), BTOpyrO
coenuaUTENbHYIO YacTh (I I) u Bropyto coenmHuTEnbHYO 4acTh (koHburyparus 1-1-11-1 1). 3o
MO3BOJISIET YCTAHABIMBATh Pa3jIMYHble MaHEIU B HECTaHJAPTHbIE W/WUJIM CIIOXKHbIE MATTEPHBI,
HampuMmep, «eloukoi». IIpenMylecTBOM HCIONB30BaHUSA OJUHAKOBBIX WM 3€pKajbHO
NPOTHBOMNOJOXKHBIX IUIMTOK B CHCTEME COIJIACHO HW300PETeHHIO SABISETCS IMPOCTOTA
MPOU3BOJICTBA IUIMTOK, IIPU KOTOPOM, HallpUMEp, BCE IMEpBbIE CTOPOHBI IUIMTOK TUna A u B
MOTYT OBITb MPOU3BEAEHBI B MEPBOM YCTPOWCTBE. 3aTeM IUIMTKH THIIA A HaNpPaBISIOTCA K
APYTOMYy YCTPOHCTBY, TAe (HOPMHUPYIOTCS BTOpblEe CTOPOHBI. IIpH 3TOM IUIMTKH, KOTOpBIE
IOJUKHBI OBbITh CHAOKEHBI 3€PKAJbHO IMPOTHBOIMOJOKHBIMH COCIMHHUTENbHBIMUA  YaCTsMHU,
HanpuMmep IUIMTKU B, mnoBopaumBarorcsi Ha 180 rpagycoB B TOHM k€ IUIOCKOCTH Iepen
(dbopMHpOBaHHEM BTOPBIX CTOPOH. TakmMm oOpasoM, ABa TUMa TWIMTOK A U B Moryt ObITh
U3TOTOBJIEHBI C UCTIOJb30BAHNEM OJMHAKOBBIX YCTPOMCTB U HAOOPOB HHCTPYMEHTOB.

Ha pasnuysble THNBI TUIMTOK MOTYT OBITh HaHECEHBI OTJIMYAKOLINE HX BH3YaJIbHbIC
MapKHUPOBKH, HallpUMep, LBETHblE METKHM, CHMBOJIbHbIE METKH W/WJIM TEKCTOBblE METKH,
KOTOpbI€ TMO3BOJIAIOT IOJBb30BATEN0 JIETKO OIpeNeNuTbh pas3udHble TUIIBI MaHeneld mpu
yctaHoBke. [IpennoururenbHo BU3yasibHble MAPKUPOBKY HE BUIHBI B COEJUHEHHOM COCTOSHUU
IUTUTOK (TIpH BHUIE CBEpXy). Bu3yanmbHas MapkupoBKa MOKET ObITh MPUMEHEHa, HalpuMmep, Ha
BEPXHIOI0 YacTb HAIPABJICHHOTO BHU3 IpeOHsA, W/WIM BHYTPH HANPABJIEHHOW BBEPX KAHABKH
W/WUIM BHYTPU HaIIpaBJI€HHON BHU3 KaHAaBKU. MOXHO MpPEANONOXKHUTh, YTO CHUCTEMA COIJIACHO
H300pPETEHUIO BKIIFOUAET 1B MK OO0JIee TUIIOB IUIUTOK.

PaznuyHble THNBI TUIMTOK MOTYT MMETh Pa3jIMdHble pasMepbl W/uiau ¢Gpopmbl. MOXKHO
MPEAIONOXKUTb, YTO Kakas KpaeBasl 4acTb KakIOH IJIMTKU HCCET NEPBYI0 COEIUHUTENBHYIO
4acTb U/UJIM BTOPYIO COEAMHUTEIbHYIO YacTbh, IPUUEM MPEATIOUTUTENBHO, €CJIM KapeBble HacTH
cHaOXEeHBbl PA3JIMYHBIMH COEIMHUTENbHBIMH 4acTAMU. OOBIYHO TUIMTKHM HUMEIOT KBaIpaTHYIO,
NpPSIMOYTOJIbHYIO,  TPEYIrOJbHYIO,  LIECTHUYTOJbHYIO, BOCBMHUYTOJBHYKD  WJIU  APYIYIO
MHOTOYTOJIbHYIO (hOpMY.

Hacrosimee n3obperenne Takyke OTHOCUTCS! K IUTUTOYHOMY TMOKPBITHIO, B YaCTHOCTH, K
HaIOJbHOMY MOKPBITHIO, COCTOSIIIEMY U3 B3AUMHO COEIMHEHHBIX IUIMTOK COIJIACHO HACTOSLIEMY
n3obperenuro. Hactosimee nzodpereHne Takske OTHOCUTCS K TUIUTKE ISt IPIMEHEHUS] B CUCTEME

YHUBEPCAJIBHBIX IIJIMTOK COTIACHO HACTOALIEMY I/1306peTeHI/IIO.
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Hacrosimee w3o0pereHne OyneT pasbsICHEHO Ha OCHOBE HEOTPAHUYHTEBHBIX
IPUMEPHBIX BapUAHTOB OCYINECTBICHHUS, TPENCTaBICHHBIX Ha cieayroumx ¢urypax. B
HaCTOSILIEM IOKYMEHTE:

Ha ¢ur. 1 cxeMaTHUeCKH NPEACTaBICH BUA COOKY HANOJIbHOH TUIUTKH COTJIACHO TIEPBOMY
BAPHUAHTY OCYIIECTBJIEHUS] HACTOSIIETO H300PETEeHUS;

Ha (ur. 2a cxeMaTU4ecKH MPenCTaBlIeHbl COCAMHHUTENbHbIC YaCTH HAIMOJBHOW IUIMTKU
COMJIACHO BTOPOMY BapPHAHTY OCYIIECTBJICHUS HACTOSIIETO H300pETeHNUS;

Ha ¢ur. 2b cxeMaTH4eCKH MPENCTaBICHbl B COSAMHEHHOM IIOJIOKEHUH JIBE€ HAIOJbHBIE
IUTUTKHU, COAEPIKAIINe COSAMHUTENbHBIC YACTH, KOTOPBIE MPEACTaBIIEHb! Ha (ur. 2a;

Ha ur. 3a cxemMaTu4ecKH MpenCTaBlIeHbl COSAMHHUTENbHbIC YaCTH HAIMOJBHOW IUIMTKU
COMJIACHO TPEThEMY BAPUAHTY OCYIIECTBICHHS HACTOSIIETO N300pETEeHNUS;

Ha ¢ur. 3b cxeMaTH4ecKH MPENCTaBICHbl B COSAMHEHHOM IIOJIOKEHUH JIBE€ HAIOJbHBIE
IUTUTKH, COAEPIKAIINe COSAMHUTENbHBIC YACTH, KOTOPBIE MPEACTaBIIeHb! Ha (ur. 3a;

Ha (ur. 4a cxeMaTU4ecKH MPenCTaBlIeHbl COSAMHHUTENbHbIC YaCTH HAIMOJBHOW IUIMTKU
COMIACHO YE€TBEPTOMY BapHUAHTY OCYIIECTBIEHHS HACTOSIIETO H300PETEHUS,;

Ha ¢ur. 4b cxeMaTH4ecKH MPENCTaBICHbl B COSAMHEHHOM IIOJIOKEHUH JIBE€ HAIOJbHBIE
IUTUTKH, COAEPIKAIINe COSAMHUTENbHBIC YACTH, KOTOPBIE MPEACTaBIIEHb! Ha (ur. 4a;

Ha ur. 5 cxeMaTH4ecKH MPEACTaBiIeH BUA COOKYy AeTanell MHOTOCJIOHHOrO MaTepuana
HaloJbHOM IUJIMTKH COIJIaCHO BO3MOXKHOMY  BAapUaHTy  OCYLIECTBJIEHMsS] HACTOSIIEro
U300peTeHus;

Ha ¢ur. 6 TPEACTaBICHO NEPCHEKTUBHOE H300pakeHHe neTanell MHOTOCIOHHOIrO
MaTepuaja HaroJbHON IUIUTKU COTJIACHO CJIEAYIOIIEMY BO3MO)KHOMY BapHaHTy OCYIIECTBJIEHUS
HACTOSIIEro N300pEeTeHNs;

Ha (ur. 7a cxeMaTH4YecKH TMpPEACTaBIEH BUJ CBEPXY HAIMOJBbHOH IUIMTKH COTJIACHO
H300pETEeHUIO B IIEPBOH BO3MOXKHOHN KOH(UTYpaLUH;

Ha (ur. 7b cXxemMaTHUeCKH NPENCTaBICH BHI CBEPXY HAMNOJBHOH IUIMTKH COTJIACHO
U300pPETEeHHI0 BO BTOPOH BO3MOXKHOH KOH(HTYpaLny;

Ha ¢ur. 7c CcXeMaTH4YecKH TMPeACTABIEH BHUI CBEPXY HAMOJbHOW IUINTKA B
KOH(pHUrypamuu, NpeaCcTaBICHHON Ha ¢ur. 7b, COTIaCHO BTOPOMY BapUaHT OCYLIECTBICHHUS;

Ha Qur. 7d cxemMaTHUeCKH TPEACTABICH BUJA CBEPXY MEPBOH KOHOHUIYpaLUU CHCTEMBI
IUINTOK COTJIACHO M300pPETeHHI0, COAepiKalledl MHOMKECTBO HAIOJbHBIX IUTUTOK, KOTOpBIE
npeAcTaBieHsbl Ha Gur. 7a-c;

Ha Qur. 7e cXeMaTHYeCKH MPENCTaBJICH BUJA CBEPXY BTOPOH KOHMUIYpaLUU CHCTEMBI
IUINTOK COTJIACHO M300pPETeHHI0, COAepiKalledl MHOMKECTBO HAIOJbHBIX IUTUTOK, KOTOpBIE

npeacTaBieHsl Ha Gur. 7a-b;
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Ha ¢ur. 7f cxemMaTHUECKU MPENCTaBlIeH BHI CBEPXY TpPeTbel KOH(OHUIypamuud CHCTEMBI
IUINTOK COTJIACHO M300pPETeHHI0, COAepiKalledl MHOMKECTBO HAIOJbHBIX IUTUTOK, KOTOpBIE
npeacTaBieHsl Ha Gur. 7a-b;

Ha $ur. 7g cXeMaTU4eCKH MPENCTABJICH BUJ CBEPXY YETBEPTOH KOH(PUTYpaIH CHCTEMBI
IUINTOK COTJIACHO M300pPETeHHI0, COAepiKalledl MHOMKECTBO HAIOJbHBIX IUTUTOK, KOTOpBIE
npeacTaBieHsl Ha Gur. 7a-b;

Ha ¢ur. 7h npencrasieH BUI CBEPXY MATOH KOHPUIypaLUy CUCTEMBI IUTUTOK COTJIACHO
U300pEeTeHNI0, CoAep Kaleil MHOJKECTBO HANOJIbHBIX TUIUTOK, KOTOPBIE MPENCTaBICHbl HA (HT.
Ta-b;

Ha ¢ur. 8§ cxeMaTH4ecku NMPEACTABICHA HAIMOJbHAS TUINTKA COTJIACHO MATOMY BapHAaHTY
OCYIIECTBJICHUS] HACTOSALIETO N300PETEHUSI.

Ha ¢ur. 1 npencrasien Bun cOOKy MpsIMOYTOJIbHON YHUBEPCAIBbHON HANOJIBHON IJIMTKU
101 cornmacHo Hacrosimemy uszoOpereHuto. HamombHas tumtka 101 comep:kuUT >KeCTKHU
OCHOBHOM cyoi 102, KOTOpBI MO MEHbIIEH Mepe YaCTUYHO COCTOUT M3 IUIACTUYECKOTO
NeHoMarepuana € 3aKpbITbIMHM sSUeWKaMH, MNPEANOYTUTENbHO COJEpPIKallero MOBBIIIAIOIIYIO
YAApHYIO MPOYHOCTH N0OABKY, MPUYEM IUIUTKA COAEPIKUT BEPXHIOK CTOpoHYy 102a M HHIKHIOKO
cropony 102b, a taxxe coeguHuTenpHbie yacTu 103, 104, HaxoasMecs: Ha MPOTUBOIIOIOKHBIX
(pONONBHBIX) CTOPOHAX >KECTKOrO0 OCHOBHOro cjos 102 u Hepa3beMHO NPUCOENUHEHHbIE K
’kecTkoMy ocHOBHOMY ciioro 102. Ileppast coenuHuTenbHast yacth 103 COAEPIKUT HANPABIEHHBII
BBepx rpedeHb 105, HampaBneHHbINH BBepX Topel 106 u HampaBieHHOe BBepX yrayosnenue 109,
00pa3oBaHHOE MEXIy HAIIPaBICHHBIM BBepX rpeOHeM 105 u HampaBieHHbIM BBepX TopLoM 106.
Cropona 105a HampaBneHHoro BBepx rpeOHs 105, oOpameHHast B CTOpPOHY HAalpaBJIEHHOTO
BBepx Topua 106, mpoxoauT B HampaBieHuM Hopmaiu N1 BepxHell croponsl 102a xecTkoro
ocHoBHoro cnost 102. Takum oOpasom, kacatenbHast R1 u Hopmane N1 BepxHeit croponsl 102a
JKECTKOT0 OCHOBHOTO cjios 102 HanpaBieHsl APYT K APYTY (B CXOnALIeCs OpUEHTALUN ), TPUYeM
yroin, onpenenernsiii R1 u N1, cocrasnsier ot 0 go 10, B 4acTHOCTH, PHOIM3UTENBHO OT 3 10 5
rpaaycos. Jlpyras cropona 105b HampasieHHOTro BBepx IpedHst 105, oOpalieHHOro B CTOPOHY
HampaBJIeHHOro BBepX Topua 106, oOpasyeT yCTaHOBOUYHBIN Kpai, JOMYCKAOLINHA YIPOILIEHHOE
OCYILECTBJICHUE MPUCOEAWHEHUs] K MPWIErarued HanoJbHON MnTkU. Kak npencraBieHO Ha
¢durype, sta cropona 105b, GyHKIMOHHPYIOINAS B KA4eCTBE YCTAHOBOYHOTO Kpasi, HAlpaBjIeHa
ot HopMasiu N1 BepxHel croponsl 102a »KeCcTKOro oCHOBHOTO ¢jiost. OJHAKO BEPXHSIA CTOPOHA
105d nanpasnenHoro BBepx rpedHs 105 opueHTHpOBaHa B HampaBieHUH HopMaiu N1 BepxHEH
cTtoponbl 102a »xecTkoro ocHOBHOro cjos 102 u mpoXoAuT K HAaKJIOHOM BHU3 B HaIlpaBJIEHUU
cTopons! 105¢ HanpaBiaeHHOTO BBepX rpedHs 105, oOpalneHHO OT HaMpaBIEHHOTO BBEPX TOPLA

106. Dto ckammBaHHe OOECIEYMBAECT BO3MOXKHOCTh NPUAAHUS KOMIUIEMEHTAPHOH BTOPOH
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coeqnMHUTENBbHON yacTu 104 Gojee ycTOMUYMBBIA M, TaKUM OOpazoMm, Oosiee MpoO4HON (POpMBL.
Cropona 105¢ nanpasneHHOro BBepx rpedHs 105, obpaineHHas OT HAMpPaBJIEHHOTO BBEPX TOpPLA
106, opueHTHpPOBaHA NPAKTHYECKH BEPTHKAJIbHO M, KPOME TOro, CHa0keHa NepPBbIM
¢dukcupyromum snemeHToM 107 B popme HampasieHHOro HapyxKy BbicTyna 107. HukasAs vactsb
106a HanpasneHHoro BBepx Topua 106 opueHTHpOBaHA TUATOHAIBHO, B TO BPEMsI KAK BEPXHSA
yacTb 106b HampaBieHHOro BBepx Topua 106 mpeacTaBieHa Kak MPakTUUYECKU BepTUKAJbHAS U
oOpa3yer yIOpHYIO MOBEPXHOCTh JJIsi BTOpOH coemuuuTenbHON vactu 104. CormacHo 3TOMy
MPUMEPHOMY BapHaHTy oOcCyllecTBieHHs dacTh 109a HUKHENl CTeHKH HaIpaBJIEHHOIO BBEpX
yrayonenust 109 opueHTHpOBaHA TMpPAKTHYECKH TOpH3OHTaNbHO. Moctuk 108, Haxomsmuiics
Mexay 4vacteio 109a HIDKHEW CTEHKH HampaBlIeHHOTO BBepxX yrinyoneHuss 109 u HiokHEH
ctopoHoit 103a, uMeeT HECKOJNbKO 3JACTHUYHYIO MPUPOLY U BBIIOJHEH C BO3MOXXHOCTBIO
o0ecrieueHHst BPAIEHUs] HAMPABJIEHHOTO BBEpX IpedHs 105 Mo OTHOLIEHHIO K HANPABIECHHOMY
BBepx Topuy 106, U B pe3ynbrare 3TOro oopasyercs (BpeMEHHOE) paclIupeHre HampaBIeHHOTO
BBepx yrnybonenust 109, BcieacTre 4ero MokeT ObITh YIPOLIEHO MPUCOCIUHEHHE HAIOJIbHOM
wmtku 101 x npuneraroiell HanoJpHON MMTKe. BTopas coeaunurenpHas yactb 104 sBnsercs
MPaKTUYECKH KOMILIEMEHTAPHO! MO OTHOLIEHUIO K MepBoi coenuHuTenbHON yactu 103. Bropas
COeNMHMTENbHAS YacTh 104 comep:kUT HampaByieHHbIH BHU3 rpeOeHb 110, HampaBIeHHbI BHU3
topen 111 u HampaBneHHOe BHU3 yrayOsienue 112, oOpa3soBaHHOE MEXAy HANpaBJICHHBIM BHU3
rpebuem 110 u HanpaBiaeHHbIM BHU3 TopoM 111. Ctopona 110a HampaBIeHHOTO BHU3 IpeOHS
110, oOpameHHass B CTOPOHY HAaIMpaBJIEHHOrO BHHU3 Topua 111, mMpoOXOmHMT B HaNpaBJIeHUU
HopManu N2 HukHeill cropoHbel 102b sxecTtkoro ocHoBHoro ciost 102. Oto o3Hawyaer 4TO
kacarenpHast R2 cropons! 110a HanpaBneHHOro BHU3 rpedHs 110 1 HOpManb HUKHEH CTOPOHBI
102b >xectkoro ocHoBHoro cnost 102 B3aumHO cxonarcs. CornacHO 3TOMYy HPUMEPHOMY
BApPMAHTy OCYIIECTBJICHUS KacaTenbHass R2 wm Hopmanmb N2 o00pasyrT B3aUMHBIH Yroi,
cocrapisiromuii 5 rpagycoB. Ctopona 110b, obpamieHHast OT HampaBJieHHOTO BHU3 Topua 111,
IUaroHaJbHO OPHEHTHUPOBAaHA, HO UMeeT OoJiee MOJOrYI0 OPUEHTALHIO, YeM KOMIUIEMEHTapHast
cropoHa 106a HampaBieHHOro BBepx TopHa 106, m B pe3ynbrare 3TOr0 B COCNMHEHHOM
NOJIOXKEHNN 00pasyercss 3a30p (BO3MYIIHOE MPOCTPAHCTBO), 4YTO OyneT OOBIYHO YIpOLIaTh
COENMHEHNE MEXIy IByMsl HamojgbHbiMU tuiuTkamu 101. Haknonnas cropona 110b
HarpasjeHHOro BHU3 rpeOHs 110 Takke QYyHKIMOHUPYET KAaK YCTAHOBOYHBIA Kpai AJIsl LIeH
JOTIOJHUTEIbHOTO YIIPOLIEHUs] COEIMHEHUs MeXy ABYMsl HarnojbHbIMU ruinTkamu 101. pyras
ctopoHa 110c, oOpamueHHass OT HampaBIeHHOro BHU3 Topua 111, mpUHUMAeT MPaKTHYECKH
BEPTUKAJIBHYIO (HOpMy U 00OpasyeT KOMILIEMEHTAPHYI YIOPHYIO MOBEPXHOCTb AJISI YIIOPHOU
noBepxHoctu 106b HampasieHHoro BBepx Topua 106 (mpuieraromiell HAMOJbHOW TUIMTKH).

Hamnpasnennsiii BHU3 rpedenp 110 nonomHurensHo umeeT cropony 110d, koropas oOpaineHa B
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CTOPOHY HampasjieHHOro BHU3 Topua 111 1 koTopast GyHKIIMOHUPYET KaK YCTAHOBOUHBIA Kpaii
ISl TepBOoM coenuHuTenbHOM uactu 103 npuneraromeil HamonbHON miauTKU. Ilockonbky
BepxHss crtopoHa 105d HampaBineHHOro BBepx rpeOHs 105 MMeeT HAKJIOHHYIO OPHEHTALHIO,
BEpxHss cTopoHa 112a HampaBieHHOro BHU3 yrinyOnerus 112 aHanmorudHbIM 0Opa3oM HUMeeT
HAKJOHHYIO OPHMEHTALMI0, U B pe3yJbTaTe J3TOro (CpefHee) pacCTOsiHHE MEXJy BepxHel
cTtopoHol 112a HampaBieHHOro BHU3 yriayoOseHust 112 u BepxHeil ctopoHoidl 104a BTOpOIi
COCOMHHTENBHON YacTH 104 sBsieTcss JOCTATOYHO OOJBIINM, YTOOBI MPHAABATH JTOCTATOYHYIO
MPOYHOCTh CaMOll BTOpOil coenuHuTenbHOM wactu 104. Hampasnenubii BHU3 TOpen 111
OPUEHTHPOBAH MPAKTUYECKH BEPTHKAIBHO U CHAOKEH BTOPHIM (PUKCHUPYIOIIUM 3JeMEeHTOM 113
B ¢opme BbleMKH 113, BBIMOJHEHHOH C BO3MOJKHOCTBIO MpPHEMa HAIPABICHHOTO HAPYXKY
BbicTyna 107 HampaBieHHOTo BBepX rpedHs 105 (mpuneraromeiil HanoJbHON TUTUTKH).

Moctux 114, Haxopsmumiicas Mexay BepxHell cTopoHOil 112a HampaBieHHOIO BHM3
yrayoneHust 112 u BepxHeil cropoHoii 104a, MMeeT HECKOJBKO BJACTUYHYIO TPUPOAY U
BBIITOJIHEH C BO3MOXKHOCTBIO OOeCneueHHs] BpAIlEeHUs] HampaBjieHHOro BHU3 rpedns 110 mo
OTHOLICHHIO K HAINpaBJIeHHOMY BHU3 Topiy 111, u B pe3ynbTaTe 3TOr0 odpasyercs (BpeMEHHOE)
pacUIMpeHne HanpaBIeHHOTO BHU3 yriayOneHust 112, BciencTBue 4ero MOXKeT ObITh YIPOIIEHO
npucoeAnHeHne HamnojabHOW TuuTku 101 k n$puneraromedl HamonbHONH MUTKE (He
NpOWJUTFOCTpUpoBaHo). IlpencraBnenHass HamonbHas uTka 101 MOXKET COCTaBISATH YacTh
CHUCTEMbI YHUBEPCAJIBbHBIX IUTUTOK COTJIACHO HACTOSIIEMY H300PETEHHIO.

Ha ¢ur. 2a cxemarnuecku mpencTaBieHbl coequHuTeNbHbIe YacTu 203, 204 HamonbHOM
Tk 201 COrJacHO BTOPOMY BapHaHTY OCYIIECTBJIEHMs Hactosimero nzodperenus. Ha ¢ur.
2b cxemaTHuecKkM MNpPEACTABIEHO COEAMHEHHOE MOJIOKEHHE IBYX HAIMOJbHBIX MIUTOK 20la,
201b, comepkamux coequHUTeIbHBIE YacTh 203, 204, KOTOpBIC PEACTABICHbI HA (QUT. 2a.

IlepBas coenuuuTenbHas 4actb 203 U BTOpasi coeAMHUTENbHAsS YacTh 204 UMEOT Takue
e (YHKIMOHAJIbHBIE TPU3HAKH, Kak TepBasi W BTOpas COEAWHUTENIbHBbIE 4YacTH,
npencrasieHdsie Ha ¢ur. 1. TlepBas coenmuuTenpHass 4actb 203 COOEPIKUT HAPABIIECHHBIN
BBepx rpedenp 205, HampaBieHHBbIH BBepx Toper 206, HAXOMSIIUNCS HA PACCTOSTHUU OT
HaTPaBJICHHOTO BBepxX rpeOHs 205, u HampaBieHHOe BBepx yriybnenue 209, obpa3zoBaHHOE
MEXIy HamnpaBJIeHHbIM BBepxX rpeOHeM 205 u HampaBJeHHbIM BBepxX TopuoMm 206. Btopas
COeNMHMTENbHAS YacTh 204 Comep KUT HampaBJIieHHbIH BHU3 rpeOeHp 210, HanmpaBIeHHbI BHU3
topenl 211, HAXOIALIMIACSA HA PACCTOSHUH OT HANpPaBJIEHHOTO BHU3 rpedHs 210, 1 HampaBiIeHHOE
BHU3 yriyonenne 212, o0Opa3oBaHHOE MeEXIy HampaBlIeHHbIM BHM3 TrpeOHeM 210 wu
HarpasieHHbIM BHU3 TopuoM 211. Ctopona 210b, obpaiueHHast OT HANPaBIEHHOTO BHU3 TOPILA
211, sBnsieTcs auaroHanbHO opueHTupoBaHHOHN. CtopoHa 210b uMeeT NmpakTHYECKH MNPSAMYIO

KOHCTPYKLIMIO, B TO BpeMsl Kak KOMILJIeMeHTapHasi ctopoHa 206a HampaBlIEHHOTO BBEpX TOpLa
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206 uMmeer 3aKpyIJIEHHYIO KOHCTPYKIMIO. Boznymabiii 3a30p 230 o0pa3oBaH B COEMUHEHHOM
MIOJIO’KEHUH, TIPEACTaBIeHHOM Ha (ur. 2b.

ITepBast coenunuTenpHas dactb 203 comep:kuT mnepBblid Qukcupyroumii snement 207,
KOTOPBIH BBIMOJIHEH C BO3MOYKHOCTBIO B3aUMOJEHCTBHS CO BTOPBIM (PUKCHUPYIOIIUM 3JIEMEHTOM
213, xoropslit HaxoauTcs B Toplie 211 BTOpOIi coennHuTeNnbHOMN YacTu 204.

Paznuumne mexxay BapuaHTaMu OCYLIECTBJICHHs, NMPEACTABICHHbIMU Ha ¢ur. 2a-b u Ha
¢ur. 1, 3akmrovaercs B ToMm, uto rpeduu 205, 210, Topusr 206, 211 u yrnybnenus 209, 212
HUMEIOT CYLIECTBEHHO 3aKPYIJIEHHYIO KOHCTPYKLHIO.

Ha ¢ur. 3a cxemarnuecku npencraBieHbl coequHuTeNbHbIe YacTu 303, 304 HamonbHOM
mTku 301 CormacHo TpeTheMy BapUaHTy OCYLIECTBJICHHs HACTosInero usodperenus. Ha ¢ur.
3b npencraBiieHO COEAMHEHHOE TMOJIOKEHUE IBYX HAIOJIbHBIX TUTOK 301a, 301b, conepxarmmx
coenuanTenbHble Yactu 303, 304, kak mpexncraBieHo Ha ¢ur. 3a. Bosmymneii 3azop 330,
oOpa3oBaHHBI Mexay cropoHoil 310b HampaBneHHOro BHHM3 TpeOHS U KOMILIEMEHTapHOM
cropoHoit 306a HampaBieHHOTO BBepxX Topua 206, sABISAETCS 3HAYUTENIBHO MEHbIIE, YeM
BO3JYIIHBINH 3a30p COTIACHO BAPUAHTY OCYILIECTBJICHHUSI, IPEICTaBIeHHOMY Ha ¢ur. 2b.

Ha ¢ur. 4a cxemarnuecku npencraBieHbl coequHuTeNbHbIe YacTu 403, 404 HamonbHOM
Tkl 401 COrNacHO 4eTBEPTOMY BapHAHTy OCYILIECTBJIEHHs HacTosmero uzooOpereHus. Ha
¢ur. 4b cxemaTHUECKH MPENCTABICHO COSAMHEHHOE MOJIOKEHNE JIBYX HAIOJbHBIX TUTOK 401a,
401b, conepsxammx coequHuTeNnbHble yacTu 403, 404, kak npeacrasneHo Ha ¢ur. 4a. HanonbHas
wntka 401 comepKuT >kecTKUil OCHOBHOM cjol 402 KOTOpBIM MO MeHblIeH Mepe 4acTUYHO
COCTOUT M3 IUIACTUYECKOro MeHoMaTepuaja ¢ 3aKpbITbIMU sdeiikamu. Ilnutka 401 conmepxur
Tpetnii pukcupyroumii 3neMenT 440 U KOMIUIEMEHTAPHBINA YeTBEPThIH (PUKCUPYIOIIUN 3JIEMEHT
441. Cropona 410b nampasnenHoro BHH3 rpeOHs 410, oOpameHHast OT HANPaBICHHOTO BHU3
topua 411, cHabxxeHa TpeTbuM ¢PuKcupyromuM sneMeHToM 440. HarpasieHHBIH BBEpX TOpeEL]
406 nepBoii coenuHUTENbHON YacTh 403 cHaOKeH 4eTBEPTHIM (PUKCUPYIOLINM 3JIeMEHTOM 441.
Tpernit Quxcupyroumii  saemMeHT 440 BBINOJHEH C BO3MOXKHOCTBIO B3aMMOJACHCTBUS C
YeTBEPTHIM (PUKCUPYIOIIMM 3JieMeHT 441 npyroil minTkd, Kak mnpencrasieHo Ha ¢wur. 4b. Ha
¢ur. 4a mpencraBieHO B3aUMOAEHCTBHE MEXIY TPETbUM (UKCHUPYIOIIUM 3JeMeHTOM 440 u
YeTBEPThIM (DUKCUPYIOIINM 3jieMeHTOM 441 B COEMWHEHHOM COCTOSTHUM ABYX miuTok 401a,
401b. BsaumopnetlicTBue ompenesnsier kacatenbHyro T1, kortopass obpasyer yron Al ¢
MJIOCKOCTBIO, ornpeneneHHol mmutkon 401, npuuem yron Al cocrtasisier MeHee dyeM yroa A2,
OMNpPENENIEHHbIN BBIMIEYOMSHYTON IUIOCKOCTBIO, OmpeneneHHoN rmmTkoi 401, u kacaTeapbHOM
T2, ompeneneHHON B3auMOAENCTBHEM MEXIy HAKJIOHHOM 4YacThbIO CTOPOHBI HANpaBJIeHHOIO
BBepx rpedHs 405, oOpalneHHOH B CTOPOHY HAmpaBiIeHHOro Beepx Topua 406, W HAKJIOHHOM

4acThi0 CTOpOoHBbl 410a HampaBieHHoro BHU3 rpeOHs 410, oOpaiieHHON B CTOPOHY
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HampasieHHoro BHU3 Topua 411. Hambombimast pasHocTe Mexnay yrioM Al u yriom A2
cocramsier oT 5 nmo 10 rpamycoB. Tpermit ¢ukcupyromuii snemeHT 440 comep:kuT
(DUKCUPYIOIIYIO TOBEPXHOCTh 443, NMEIIYI0 NalbHUN KoHell 442, KOTOPBIH pacroiosKeH Ha
yaaleHuu oT IockocTu 450, onpeneneHHON BepxHel cTopoHoil 406a HampaBiIeHHOIO BBEpX
topua 406 u croponoii 410d HanpaBneHHOTO BHU3 rpedHs 410, oOpaleHHO| OT HAMPaBJIEHHOTO
BHU3 Topua 411, B cOeIMHEHHOM COCTOSIHUU.

PaccTosiHne Mexxay BBILEYNOMSIHYTOH (UKCHUPYIOIIEH MOBEPXHOCTBIO 443 W BepxHei
croponoit 402a mmutku 401 cocraBisier MEHee YeM PacCTOsTHUE MEKIYy BEpXHel cTopoHoi 405a
HAIpaBJIeHHOTO BBepX rpeOHs 405 u BbILEYNOMSIHYTOH BepxHel cropoHoit 402a rumtku 401.
Ha ¢wur. 4b npencrasneno, yro cropona 405¢ HampasiieHHOTO BBepx rpedHs 405, obOpameHHas
OT HampaBjieHHOro Beepx Topua 406, pacrnojokeHa Ha PACCTOSHHM OT HAMPABJIEHHOTO BHU3
topua 411. Ilepsoiit Bo3ayIuHbIH 3a30p 430a 0Opa3oBaH MEKAY HAIPaBISHHBIM BBEPX I'PeOHEM
405 u HampaBieHHbIM BHU3 TopuoM 411. Bropo#i BozmyurHsiii 3a30p 430b obpaszoBan Mexny
HaTpaBJIEHHbIM BBepX yriyonenuem 409 u HanpaBieHHbIM BHU3 rpeOHem 410. HampaBneHHbIH
BHU3 rpedeHp 410 HaXOAUTCSI B KOHTAKTE C OMIOPHOH MOBEPXHOCTHIO 431 HampaBIeHHOTO BBEPX
yrayonenust 409. Tperuii Bo3aymHbid 3a30p 430c obOpasoBaH Mexny cropoHoir 410b
HampaBJieHHOTO BHHM3 TpeOHs 410, oOpameHHOW OT HampaBieHHOro BHH3 Topua 411, u
HalpaBJIeHHbIM BBepX TopLoM 406.

Huxuss uvacte HamonbHON mutku 401 conmep:kuT HIKHIOW BbleMKy 432, koTtopas
MPOXOAUT OT TOYKH X IO KOHEeUHOUW cTopoHbl 405¢ HampaBieHHOro BBepx rpedHs 405.
IIpennouyturenpHO HavajdbpHas TOuka X HUKHEH BbleMKkM 432 HaxoauTcs Ha paccTossHuM d OT
ctoponbl 405b HampamneHHOro BBepx rpedHs 405, oOpalieHHONW B CTOPOHY HAIPaBJIEHHOTO
BBepx Topua 406.

Ha ¢ur. 5 nmpencraeneH Bux cOOKy neTajeil MHOTOCIOWHOTO MaTepuajia HaIOJbHOM
Ttk 501 COracHO BO3MOXKHOMY BapUaHTy OCYIIECTBJICHUS HACTOSIIEr0 H300pPETeHMS.
Hanonbuast mumtka 501  comepkUT JKeCTKUHW OCHOBHOM cioll neHomarepuana 502,
00pa30BaHHBIA W3 MEHOIOJNMMepPa WJIM BCIEHEHHOTO IUIACTUYECKOro Marephajia M MMEIOLIH
HIKHIOKO CTOPOHA MJIH HIDKHIOK MoBepxHOCTh S02b neHomatepuana U BEpXHIOK CTOpoHY 502a.
Hanonphass mutka 501 DOMONHUTENBHO COMAEPKUT BEPXHUN MOMJIONKEUHBIA cjoi 520,
00pa30BaHHBINA U3 HEBCIIEHEHHOT'O IUIACTUYECKOr0 MaTepraa WM METANIMUECKOro MaTepuara,
KOTOpBIII MMeeT HIXHIOK MoBepxHOCTb 520b u BepxH mnoBepxHOCTh S520a. BepxHuii
MOMJIOKEUHBIA CIoM 520 HaHECEH Ha BEPXHIOK MOBEPXHOCTH 5(2a meHomaTepuaia KECTKOTro
ocHOBHOTO cijost 502. Casiyromiee BemecTBo 521, KOTOpoOe MOKET MPEACTABIATH COOOU CJION
WM TOKPBITHE, HAXOAUTCS MEKIY BepXHeil moBepXHOCThI0 502a KecTKOro OCHOBHOIO ciost 502

U HUKHEH noBepxHOCThI0 520b BepxHEro noajioxke4Horo cios 520 a5 COeUHEHUs BepXHEero
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nojJioskeqHoro cios 520 u sxectkoro ocHoBHOro ciost 502 apyr ¢ apyroM. HanonpHas nnuTka
501 moxkeT conepKaTb XYIOKECTBEHHBIM PUCYHOK WMJIM HUMETb AEKOPATUBHBIM BHEIIHUN BUJ
JF00Oro BBIOPAHHOTO THIA HAa BepxXHeW mnoBepxHocTH 520a momioxkedHoro cios 520.
XyIOKECTBEHHBIH PHCYHOK MOXET TIPEACTaBIATh COOOW PHCYHOK MAPEBECHBIX BOJIOKOH,
PUCYHOK 3€peH MHHepaja, KOTOpbIM HallOMHHAaeT CTPYKTypy 3€peH MpaMmopa, IpaHuTa WId
m000ro Apyroro MPUPOAHOTO KaMHS, WM LBETHOW PHUCYHOK, LBETHYIO KOMIIO3HMLIUIO HIIH
OJHOLIBETHBI ~ PHUCYHOK, €CJIM  pacCMaTpuBaTh  JIMIIb  HEKOTOPblE  BO3MOKHOCTHU
XYIOKECTBEHHOTO PHUCYHKA. JIeKOPATHUBHBIM WM XYIOXKECTBEHHBI PHCYHOK MOXKET OBIThH
HameyaTaH WM HAHECeH IPYruM CrHocoOOM Ha BEPXHIOK MOBEPXHOCTh 520a BEpXHEro
MOJJIOKeYHOro cjosg 520, HO OH MpPEeNNOuYTUTENbHO IMPUCYTCTBYET HAa OTAENbHON MedaTHOMN
IUIGHKE WM TpPEACTaBisieT COOOH XyHOXKEeCTBEHHBIH ciol 522 mro00ro moaXOAsIIero
M3BECTHOIO IJIaCTHUECKOro marepuana. Ha xynoskecTBeHHbIN cioif 522 HaHeceH NMpo3pavyHbli
WIH TIOJTYyTIPO3PAYHBIA YCTOMUUBBINA K a0pa3sMBHOMY M3HOCY CIIOH 523 M3BECTHOrO Marepuaia u
MPOU3BOJICTBA, Yepe3 KOTOPbI MOKeT OBITh BUIEH XYIOKECTBEHHBbIH cjoh 522. BepxHss
MIOBEPXHOCTb YCTOHYMBOrO K M3HOCY ciios 523 mpencramisieT cOOOH BEPXHIOK IMOBEPXHOCTH
HanonbHON muutku 501. HamompHast mummrka 501 Moxker ObiTh CHaOXeHa JOOBIMH U3
COEIMHHTENBHBIX 3JIEMEHTOB, MPEACTABICHHBIX Ha MPEIIECTBYOLUINX (PUTypax.

Bepxuuit noasosxeunslit cioit 520, XynoxkecTBeHHbIH col 522 U yCTOWYUBBIA K U3HOCY
cioit 523 MoryT ObITh IEPBOHAYAIBHO JJAMHUHHUPOBAHBI IPYT C APYroM, 00pa3ysi MHOTOCIOHHYIO
noxacuctemy 524 BepxHel NoANOKKU. MHorocioliHas noacucremMa 524 U OCHOBHOM cioi
neHomarepuana 502 MOryT ObITh 3aT€M JJAMUHHPOBAHBI IPYT C IPYroM ¢ 00pa3OBaHUEM ILTUTKH
501.

Ha ¢ur. 6 mnpencraBieHO NEpCneKTUBHOE H300pakeHHE IeTalell MHOTOCIOWHOTO
MaTepuana HamoibHONW IUTKH 601 cormacHo MONOJHUTENBHOMY BO3MOXKHOMY BapHaHTY
OCYIIECTBJICHUS] HACTOSILETO H300PETEHMs, TIe CIOM MHOTOCJIOHHOTO MaTepHalia IpeICTaBICHbI
YaCTUYHO pasneieHHbiMU. HanonpHas mntka 601 cHaGkeHa coenuHUTEIbHBIMU YacTsiMu 603 B
KpaeBbIX 4acTax IuTku 601. D10 MOryT ObITh JHOOBIE MOAXONSINUE COSAUHUTENbHBIE YaCcTU
603, Harpumep, COeNMHUTEIbHBIE YaCTH, MpeAcTaBlieHHbIe Ha ¢ur. 1-4. HamonbHas mmuTtka 601
COZIEP>KUT MPAKTUYECKH KECTKUH OCHOBHOH cioi 602, KOTOpBIM MO MeHblLIeH Mepe 4acTUYHO
COCTOMT M3 MOJMBUHWIXJOPUAHOTO IEHOMaTepuana C 3aKpbhITbIMM s4delKkaMu, Harpumep,
NOJIMBUHMJIXJIOPHIA, COAEPIKAINero KapOOHAT HATpPHsl B KadecTBe HamoisHUTens. HamombHas
wutka 601 HOMONHUTENBHO COAEPKUT BEPXHUN MOJIOKEUYHBIN cioil 620 unnu apMuUpyrOMui
ciot 620, mNPUKpPEIUIEHHbIH K BEpXHEW CTOpoHe ocHOBHOro ciosa 602. CornacHo
MPENCTaBICHHOMY BapUaHTy OCYIIECTBJICHHUS apMUPYROIHi cjaoil 620 mo MeHbluel wmepe

YAaCTUYHO COCTOMT W3 TOJMBUHWIXJIOPUAHON CMOJNBI, conepameil miacTuukaTtop W
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KapOOHATHBINA HAMOJNHUTEIb. APMUPYIOIIUN clioi 620 yBEIHMYMBAET JAOJTOBEYHOCTh HATIOJIBHOM
wmTkn 601 m obecreynBaeT CTOMKOCTh IO OTHOLIEHHWIO K IApaliMHAM M JIPYTHM MEJKHM
MOBPEXKACHUSIM. XYJIOKECTBEHHbIN1 cjoii 622 HaHeCeH Ha BEpPXHIOK [OBEPXHOCTH
apmupytomero ciost 620. XynoskeCTBEHHbIH cliol 622 mpennoYTUTENbHO MPEACTaBIsIeT COOO0M
TepMOILIACTUUECKHUM TJIeHOUHbIN cioil. Ha XynoskecTBeHHBIN cioi 622 HaHeceH MpOo3pavHbIi
WIN TIONYTIPO3PAYHbIA YCTOWYHBBINA K aOpasMBHOMY M3HOCY cilioll 623, uepe3 KOTOPBIH MOXKeT
OBITH BUIIEH XYIOKECTBEHHBIN IO 622. Y CTONUNBBIN K H3HOCY CJIOH 623 mpencrasisieT coOoi
3QLIUTHBIM CJIOH, KOTOPBIA MNPEANOYTUTEIBPHO COCTOMT IO MEHBbINEH Mepe 4YacTU4YHO W3
NOJMBUHWIIXJIOPUIHOW CMOJbL, copepkameit auoktunrepedranar (DOTP) B kausectse
iacTuQUKaTopa, a TaKKe CTeapaTbl KaJbLUS W LIMHKA. BEpXHsAsS MOBEPXHOCTh HAIOJIbHOM
Mtk 601 conepKUT MOJUMEpHBIN cinoll 626 ¢ kepamMuuecKMMU rpaHyiaMu. IlonumepHsiii
cyol 626 ¢ KepaMHYECKUMH TpaHyJaMu 00pa3yeT 3allUTHBIN HAPYKHBIA CJIoH 626 BClaencTBue
CBOEl M3HOCOCTOMKOCTH U CONPOTHUBJIEHMs] KOppo3uM M 3po3uu. HamonpHas mutka 601
JOTOJHUTENIbHO  COIEP>KUT  NOJJIoXKeuHbli  cioit  625. Ilognoxeunsit  cioi 625
MPEANOUYTUTENBHO UMEET XOpOLINe 3BYKOIMorjollammue cBoiictsa. Iloanoxeunslii cioit 625
MPEANOUTUTENBHO sIBJIsAeTC aMopTusupyomuM. HanonbHasa mintka 601 siBisieTCs MOMHOCTBIO
BO/IOHENIPOHHULIAEMON U UMEET OU€Hb XOPOIIYH YCTOMIMBOCTb K Biiare. COrjiacHO BO3MOKHOMY
BAPUAHTy OCYINECTBIEHHWs Ha ¢ur. 6 B KOMOMHAIMM MOTYT MPHCYTCTBOBAaTb BCE U3
BBILIEYIIOMSIHYTBIX CJIOE€B HJIM JIF0O0€ YMCIIO M3 YIOMSHYTBIX cioeB. Hampumep, monuMepHbIit
cioit 626 ¢ kepaMUYECKIMH I'PaHyJIaMH MOXET HEOOS3aTeIbHO OTCYTCTBOBATD.

Ha ¢wur. 7a cxemaTnuecku MpeACTaBIeH BHJ CBEPXY HAMOJBbHOH IJIUTKH A COTJIACHO
n300peTeHNI0 B TIEPBONW BO3MOKHOW KOoH(purypauumu. HamompHast mimTka A COOEpPXKHT
MHOXECTBO TMEPBbIX COeANMHUTENbHBIX 4acTe G3L, mpuUCYyTCTBYIOIIMX Ha TEPBON KpaeBOM
gyacti Al miuutku A U Ha BTOpoil kpaeBoil uactu A2. HanonpHas miuTka A COAEPKUT
MHO>KECTBO BTOPBIX COeIMHMTENIbHBIX dacTel T3L, mMpUCYTCTBYIOIMX HAa TpeTbel KpaeBoi
qacTu A3, NPOTHBOIMOJOXKHON MO OTHOILIEHUIO K MepBOil kpaeBoill yacTu Al, Ha 4eTBepTOM
kpaeBoit yactu A4. Ilepsbie coequHuTenbHbie YacTu G3L Moryt mpencTaBisiTh COOOM MepBbIe
coequauTeNnbHbIe YacTh G3L mroboro Twma, comepskaline MPEATIOUTHUTENbHO €AMHCTBEHHBIN
HANpaBJICHHbIH BBepX TIpeOeHb, MO MeHbIIEH Mepe OOWH HampaBJEeHHBIH BBEPX TOpeL,
HAXOMSIINICA HA PACCTOSHUM OT HANPABIEHHOTO BBEPX I'PeOHs, U €IUWHCTBEHHOE HAIIPABICHHOE
BBEpX yriyOseHue, oOpa3oBaHHOE MEXAY HAINPABICHHBIM BBEpX IpeOHEM U HaIpPaBICHHBIM
BBEPX TOPILIOM, COTJIACHO HACTOsIeMy u3o0pereHuto. Bropele coenmHmTenbHbie Yactu T3L
MOTYT TPEACTABJATh COOOM BTOpBIE COCOMHHTENbHbIE YacTH JIOOOTO THIA, COAEpIKALIUe
NPEANIOYTUTENIbHO €OUHCTBEHHBIN HANpPaBJICHHbI BHU3 TIpebeHb, MO MEHbLICH Mepe OIHH

HaHpaBHeHHbeI BHU3 TOpPEL, HaXOI[ﬂLL[HfICﬂ Ha pacCTOAHUU OT HAIIPABJICHHOI'O BHU3 rpe6H$1, u
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€IMHCTBEHHOE HANPABJICHHOE BHHU3 yriIyOsieHHe, oOpa3oBaHHOE MEXKAY HAIpaBJIEHHBIM BHU3
rpeOHEM W HaMpaBICHHBIM BHU3 TOPLIOM, COTJIACHO HacTtosimeMmy u3oOperenuto. Ilmurka A
MMeEET NMPAKTUYECKHU MPSIMOYTOJbHYK KOHCTPYKLIHIO.

Ha ¢ur. 7b cxemarnuecku mpencraBieH BUJA CBEPXY HAINOJbHOH IUIMTKH B cormacHo
n300pEeTeHNI0 BO BTOPOH BO3MOXHOW KoH(purypanmu. HanonpHas mimrka B mpencrasisier
coOoli 3epkampHOE H300pakeHHE HAMONBHON IUIMTKH A, TpeAcTaBleHHOH Ha ¢ur. 7a.
HanonbHast nnutka B comepkuT MHOXKECTBO MEPBBIX COeAMHMTENbHBIX uacTteil G3L,
MPUCYTCTBYIOLUX HA TpeTheil kpaeBoil yactu B3 muurku B u Ha BTOpO# Kpaesoil yactu B2.
HanonbHast mnutka B comepXUT MHOXKECTBO BTOPBIX COeAMHMTENbHBIX uacTedt T3L,
MPUCYTCTBYIOLIMX Ha NepBOil kpaeBoil yactu B1 u Ha 4yerBepToil kpaesoil yactu B4. Ilnutka B
MMeEET NMPAKTUYECKHU MPSIMOYTOJbHYK KOHCTPYKLIHIO.

Ha ¢wur. 7c mpencraBneH BuA CBEPXy BTOPOrO BapHaHTA OCYIIECTBJIEHUS] HAIOJBbHOM
Tk C, KOTOpast UMEET aHAJOTMYHYI KOH(OHUIYPALUIO TIO0 OTHOLICHUIO K HAIMOJbHON IUTHTKE
B, npencrasnenHbiii Ha ¢ur. 7b. OnHako pazmep mutku C oTaHYaeTcs OT pa3Mepa IUINTKU B.
IInutka C uMeeT NpakTUYECKU KBaJPaTHYIO KOHCTPYKLIUIO.

Bcenencreue crienuduueckoil KOHPUrypanuu MepBbIX COeAMHUTENbHBIX 4dacted G3L u
BTOpPbIX coenuHuTeNnbHbIX dacTell T3L okaspiBaeTcs BO3MOXKHBIM CO3[@HHE ILIMPOKOIO
IUara3oHa BO3MOKHBIX KOH(PHUIypanuii CHCTEM IUIUTOK COTJIACHO HACTOSIIEMY H300pETEHHIO.
Ha ¢ur. 7d-h npencrasneHsl mpuMepbl BO3MOKHBIX BAPHAHTOB OCYINECTBJICHUS KOH(PUTYpALH
CHUCTEM HaIOJIbHBIX IUIMTOK, COCTOSILIUX W3 B3aUMHO COEIMHEHHBbIX IMTOK A u B w/unu C.
ITnutkun A, B, C BBIIOJHEHBI ¢ BO3MOJKHOCTBEO B3aMMOICHCTBHS TaKUM OOpa3oM, 4YTO
COCIOMHEHHBbIC TIUINTKH SIBJISIIOTCS TPAKTHYECKH (PUKCUPOBAHHBIMU KaK B HalpaBlIeHHUH,
MapajieIbHOM MO OTHOLICHMIO K IJIOCKOCTH, ONPENENICHHON IJIMTKAMU, TAK U B HAIPABJICHUH,
NEePNEHANKYJISIPHOM 10 OTHOLIEHHUIO K BBIIIEYIIOMSHYTOH IJIOCKOCTH, ONPENEIICHHON IIINTKAMH.
IInutku, umMeroImue COOTBETCTBYIOIINE YCIOBHBIE HOMEPA, SIBISIOTCS UIEHTUYHBIMU.

Ha ¢ur. 7d cxemaTnuecku NpencTaBlieH BUI CBEPXY NEPBOH KOHPUTYpaILH CHCTEMBI
700d TIMTOK COTNIAaCHO M300PETeHHIO, COomepsKalleil MHOKECTBO HAMOJBHBIX TNHUTOK A, B, C,
KOTOpBIE TIpeficTaBiIeHbl Ha ¢ur. 7a-c. Kaxknast nmpakTuueckn kpagpatHast riutka C COeINHEHa C
MHOXXECTBOM MpPAKTHYECKU MPAMOYTrOoNbHBIX IUHTOK A, B. Ilnutkum Moryt copep:xatb
XYIOKECTBEHHBI PUCYHOK WMJIM ACKOPATHBHBIM PUCYHOK HA BEPXHEH MOBEPXHOCTU IUIUTKHU.
KoHcTpyk1mst mIMTOK MOXeT ObITh BbIOpaHa, HAIIPUMEP, TAKUM 00pa3oM, UTO MPSMOYTOJIbHbIE
IVIMTKU A, B MMEIOT HHYI0 KOHCTPYKLHIO, yeM kBajapaTHas muuTku C. Cucrema 700d nimrox
MIOKA3bIBAET, YTO MPSIMOYTOJbHBIE TUIMTKU A, B Moryr, Hampumep, oOpa30BbIBATH CIUIOLIHYIO

pPaMKy BOKPYT KBaApaTHBIX TIMTOK C.
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Ha ¢ur. 7e cxemarndecku NpencTaBlieH BUI CBEPXY BTOPOH KOH(PHUTYpALH CHCTEMBI
700e TUIUTOK COTJIACHO M300PETEeHUr0, ConmepKamiell MHOXKECTBO HANOJbHBIX TUIMTOK A, B,
KOTOpBIe MpeacTasiensl Ha ¢ur. 7a-b. IlepBbie kpaeBble yacTi Al U TpeTbH KpaeBble YacTH A3
KQXI0H BEPTHUKAIBHO OPHUEHTHUPOBAHHON HAMONbHAS IUIMTKU A COEJUHEHBI C MHOYKECTBOM
TOPU30HTAIBHO OPUEHTHPOBAHHBIX HAMOJIBHBIX TUTUTOK B.

Ha ¢ur. 7f cxemarnyeckn NpeACTaBICH BUI CBEPXY TPETbeH KOHPUTYpPALUH CHCTEMBI
700f mIMTOK COrflacCHO HM300PETEHHI0, COoAep:Kallell MHOKECTBO HANOJIbHBIX IUTUTOK A, B,
KOTOpBIE MpencTaBieHbl Ha ¢ur. 7a-b. Ha purype nmpencrasnena CTpyKTypa THIA €IOYKH.

Ha ¢ur. 7g cxemaTHuecky NMpeacTaBieH BUJ CBEPXY YETBEPTOH KOHPHUIYpaLUu CHCTEMBI
700g TIUTOK COTNIAaCHO HM300PETeHHIO, COAep:Kalleldl MHOJKECTBO HANOJBHBIX IUIHTOK A, B,
KOTOpBIE TIpeicTaBjIeHbl Ha (ur. 7a-b. MHOXKECTBO PSAAOB U3 MIECTH HATIOIBHBIX IUIUTOK THUMA A
NPUCOCOUHEHO K MHOXKECTBY pSAOOB M3 IIECTH MNEPNEeHANKYJSIPHO OPHEHTHPOBAHHBIX
HAIOJBHBIX TUIMTOK TUNA B, 1 B pe3yibrare 3T0ro 006pa3yercsi pUCYHOK IaXMaTHOH JTOCKH.

Ha ¢ur. 7h cxemarndecku mpeacTaBieH BUI CBEPXY ISITOH BO3MOXKHOW KOH(HUrypauuu
cuctembl 700h TUIMTOK COTNIACHO M300pPETEHMIO, CONEprKalleldl MHOJKECTBO HAIMOJBHBIX IUIUTOK
A, B, koTopsle npencrasyieHsl Ha ¢ur. 7a-b.

Ha ¢ur. 8 cxemarnmuecku mnpexncraBieHa HamojdbHas 1uTtka 801, copepskarmas
MHOKecTBO yriayosenuit 860a, 860b. HamonpHas miumntka 801 comep:kKUT MPaKTUUECKU SKECTKHUH
ocHOBHOH cnoii 802 wu BepxHud momioxeuHbld cioii 820. VYrmyOmenust 860a, 860b
NPEACTABISIOT COOOH KIMHOBHUIHBIE YITyOJIEHHs, KOTOPbIE PACIOJOXKEHBI B OCHOBHOM CJIOE
802. Yrnybnenust ynpomaroT crudaHue w/wiam cioskeHue Tk 801 Ha BHYTPEHHUX U
BHEIIHUX VYIJIax MEPEeCEKAIONINXCs OMNOPHBIX MOBEPXHOCTEH IUIMTKU (HE MPENCTaBIIEHBI).
Yrnybnenus: 860a, 860b MoryT 3aHMMaTh JIO0OE MPEANOYTHTENHFHOE TMONOKEHHEe Ha TUTUTKE
801. Popma yraybmenmit 860a, 860b MoxkeTr uMerh JOOYIO MPENNOYTHTEIBHYIO
KOH(UTYpaIio, OAHAKo TyOuHa yroyonenuii 860a, 860b He moykHA BBIXOIUTH 3a MPENEITbI
BEepXHEeN MOBEPXHOCTU KECTKOro OcHOBHOTrO cyosi 802. CornacHo NpeACcTaBJI€HHOMY BapUaHTY
ocyllecTBJIeHUsl HamosbHas miauTka 801 comepXuT MepByr0 COeAUHHUTENbHYI0 4dacTh 303 u
BTOPYIO COEIMHMUTEIbHYI0 4acTb 804, KOTOpble SBISIOTCS TaKUMH K€, KaK COEANHUTENbHBbIE
4aCTH, peCTaBeHHbIe Ha (ur. 1.

Xota Ha Qurypax packpbIThl pa3HOOOPa3HBIE BAPUAHTBI OCYINECTBJICHHS HACTOSIIETO
n300peTeHusl, MPU3HAKU BAaPHAHTOB OCYINECTBJIICHHUS MOTYT OBbITh OOBEAMHEHBI, €CIH 3TO
1enecooOpa3Ho, MpHYEM BCE OHU HAXOASTCAd B IpefeNiax MpenyCMOTPEHHOro odObema
HacTosImero m3o0pereHns. MOXKHO, Hampumep, MPeANooXUTbh MPUMEHEHHE pPa3HOOOPa3HBIX
COEIMHHTENBHBIX YaCTeH B CUCTEMaX IUIUTOK WM OCYLIECTBUTh OOMEH COCTUHHUTENbHBIX YacTel

MCXKAY Pa3IMYHbIMU BapUaHTAMU OCYLICCTBIICHUA. MO:KHO TakKe MPEATIONIONKNUTL UCKIIFIOYCHUEC
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MPUMEHEHHUs] IPAKTUUECKHU KECTKOrO OCHOBHOTO CJIOs, IO MEHBIIEH Mepe YaCTUYHO COCTOSIIErO
U3 IUJIACTUYECKOrO MEHOMAaTepHana C 3aKPbITBIMU SYEHKaMH; BMECTO HErO0 B KaKIOH IJIUTKE
MOKET OBbITh HCIOJB30BAH APYIOH THI MPEATIOUYTUTENBHO JKECTKOIO OCHOBHOTO CJIOS, NMPUYEM
AJIbTEPHATUBHBIA OCHOBHOW CJIOW MOKET COCTOATb, HaIpUMeEp, MO MEHbIIEH Mepe W3 OAHOro
Marepuana, BbIOPAaHHOTO W3 TPYMIbI, KOTOPYIO COCTABISIFOT APEBECHOBOJIOKHHUCTAS ILTUTA
cpenneir motHoctH (MDF), npeBecHOBONOKHHCTass miuTa BbICOKOH miuoTHocTH (HDF),
CHUHTETHYECKMI  MaTepuas, TakOll Kak TepMOIUIaCTUYECKHUN  MaTepuai, Hampumep,
nonmuBuHUIXJI0pU (PVC), KOMNO3UIIMOHHBIN MaTepuall, B YaCTHOCTH, COAEPIKALIUN MOPOIIOK
(TEepMO)IIACTUYECKUN KOMITO3ULIMOHHBIA MaTepHajl, HEBCIIEHEHHBIN IUIACTUYECKUN MaTepuall,
MUHEpaIbHbIA MaTepuaj W/iin TePMOIUIACTHYECKHH MaTepHall, KOTOPbIi 0OOraieH OJHON HUITH
HECKOJIbBKUMHU J00aBKaMU. 3/eCh TEPMHUH «IOPOILIOK» CJIeNyeT TOHHMAaTh KaK MEJKHUe
IbIIEBHIHBIE (ITOPOLTKOOOPA3HbIE) YACTHUIIBI, TAKUE KaK JPEBECHAs MbLIb, MPOOKOBAsS MbLUIb HIIH
NbUIb HHOT'O MaTepHuala, Takas KaKk MUHEPAJIbHAsl MbUIb, KAMEHHAs MblIb, B YACTHOCTH, LIEMEHT.
ITocpencTBoM oObennHeHNsT 0aMOYKOBOW TBbUIH, APEBECHON MbUIH, MPOOKOBOHW MBLIM MM HX
KOMOHWHAIINH W, HATTPUMeEp, OJU3TUIIeHa BeICOKOH tuioTHOCTH (HDPE) mmn nomuBUHMWIKIOpHUIA
(HeoOpaboTaHHOTO, TMEepepadOTaHHOTO WJIM CMEIIAHHOTO) IMOJYy4aeTCs KeCTKash W WHEepPTHas
CepIlLeBUHa, KOTopasi He abcopOupyeT Biary, He paclIMPsIeTCs U He CIKUMAETCs ¢ 00pa3oBaHUEM
ITUKOB M 3a30pOB. XOT IIUTKA OOBIYHO MMEET JIAMHHHPOBAHHYIO CTPYKTYPY (MHOTOCIIOHHYIO
CTPYKTYpY), TUINTKa COTJIACHO HACTOSINEMY H300PETEHHIO TaK)Ke€ MOXKET OBITh COCTOSITh W3
OIHOCJIOMHON MJINTKH.

CrenoBaTesbHO, OTNHMCAHHBIC BBIIIIE uneu HACTOSIIIETO u300peTeHust
MPOJIEMOHCTPHUPOBAHBI MOCPEACTBOM HECKOJIBKUX WJUTFOCTPATUBHBIX BapUAHTOB
ocymecTBieHusl. TakuMm o00pa3oM, MOXKHO MpPEATONIOKUTb, YTO WHIWBHUAYAJIbHbIE HIAEH
HACTOSIIEro M300peTeHUs] MOTYT OBbITh MPUMEHEHBI 0€3 OAHOBPEMEHHOTO NMPUMEHEHHUsT JPYTrUxX
neraneil ommcaHHoro mnpumepa. He sBisiercss o0si3aTenbHOR pa3paboTka NPUMEPOB BCEX
MPEATIONIOKHUTENbHBIX KOMOWHAIIMHA OMHCAHHBIX BBIIIE HMIEH HACTOALIETO H300pETEeHHs; I
CHelMajIncTa B JaHHOW OOJAacTH TEXHUKH OyJeT MOHSITHO, YTO MHOTOYHCICHHBIE HIEH
HACTOSIIEro H300peTeHus: MOryT ObITh (MOBTOPHO) OOBEAMHEHBI I OCYIIECTBJICHUS B
KOHKPETHOM MPHUJIOKEHHH.

Jng crnenpanucra B JAHHOM OONACTH TEXHUKH JOJDKHO OBITh OYEBHIHBIM, YTO
HacTosimee W300peTeHne He OrpaHuvYeHO padOouYuMH TpUMEpPaMH, NPEACTABICHHBIMU H
OMMCAHHbIMH B HACTOALIEM JOKyMEHTE, HO TaKXe SsIBJIETCS OUYEBMIHBIM, YTO BO3MOXKHbI
MHOTOYHCIICHHbIE BAPHAHTHI B TIpeesiax 00beMa npuiaraeMoit popmMyiiel n300peTeHusl.

I'maron «BkyrO4YaTh» U (POPMBI €0 CHPSDKEHUS, KOTOPBIE MCIIOJIb30BAHbl B HACTOSLICH

IMaTeHTHOI HY6J'II/IKaLII/II/I, CICAYECT NNIOHUMATh HE TOJIBKO KaK O3HAYarOIUE BKIHOYCHUE, HO TAKXKEC
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KaK MMEIOIUe 3HAYEHUE «CONIEPIKATb», «COCTOSITh B OCHOBHOM H3», «OOpPA30OBaHHBIA W3» U

COOTBETCTBYIOLINE (POPMBI CITPSIKEHHS.



CUCTEMA YHUBEPCAJIBHBIX IVINTOK

OINMCAHUE

Hacrosmee m3o0peTeHne OTHOCUTCS K CUCTEME YHUBEPCAIBHBIX TUIUTOK, B YACTHOCTH, K
CHUCTEME HANOJIbHBIX IUIMTOK, COAEPIKAIlEed MHOXKECTBO YHUBEPCAJIbHBIX IUNIMTOK. Hacrosmee
n300peTeHne TaKke OTHOCUTCS K IUIMTOYHOMY TOKPBITHIO, B YAaCTHOCTH, K HAIOJbHOMY
MOKPBITUIO, COCTOSIIEMY W3 B3aUMHO COEIWHEHHBIX IUIMTOK COIJIACHO HACTOSILIEMY
n3odperenuro. Kpome Toro, Hacrosimee n3o0peTeHHe OTHOCUTCSA K TUTUTKE JJIsl TPUMEHEHUS B
CHCTEMe YHHBEPCAIBHBIX IJINTOK COMJIACHO HACTOSIIEMY H300PETEHUIO.

B3aumHO coenuHsieMble IJIMTKH WM MAHENW, TaKhe KAaK B3aUMHO COENHMHSIEMBIE
HANOJbHbIE TAaHENH, OOBIYHO COENMHSIOT MEXaHWYECKH Ha KpasxX IaHejed NOCpenCcTBOM
NPUMEHEHHsI KOMIUIEMEHTAPHBIX COEIUHHUTEIBHBIX NpOQuiiell Ha MPOTHUBOIOJOKHBIX Kpasx.
TpamMLIMOHHO NPSIMOYIOJIbHBIE HAMNOJIBHbIE MAHENH COEAUHSIOT HAa JJJIHHHBIX Kpasx
MOCPENCTBOM TPAAUILMOHHOIO croco0a HakjaoHa. Ha KOpOTKo#H CTOpoHE MOryT OBITh
MIPUMEHEHBbl PA3JMYHbIC COEAMHUTENBbHBIE MEXAHU3MbI, MPUYEM OCHOBY COEIHHHUTENIBHOIO
MeXaHH3Ma Ui KOPOTKOTO Kpas MOMKET MpeACTaBNATh COOOH, Hampumep, BepTHKaIbHAs
CKJIaJKa, TaKXe€ Ha3blBaeMasi CIYCKOM, M TPH 3TOM HANpaBJICHHBIH BHHU3 TIpeOeHb,
PacHoJIOKEHHBI Ha KOPOTKOM Kpae COEIMHAEMOW MaHEeNIW, ABWXKETCS B HANPABJICHUM BHMUS,
TAaKUM OOpa3oM, 4YTO BBIIIEYNOMSHYTbI HANpaBICHHbII BHU3 TIpeOEHb BBOAUTCS B
HANPaBJICHHOE BBEPX VIIyOJieHHE, PACIMOJIOKEHHOE HAa KOPOTKOM Kpae YK€ YCTaHOBJIEHHOU
nanenu. [lpumep Ttaxoit manenu packpelT B mokymeHte US7896571, rme mpencTaBieHHBIH
COEIVHUTENBbHBIH MEXaHU3M JUIsl KOPOTKOrO Kpas BBIINOJHEH C BO3MOXKHOCTBI) BEPTHUKAJIBHON
¢uKkcanuy B3aMMHO COEIMHEHHBIX KOPOTKUX KPaeB MPHIICTAIOINX NMaHeneld. XOTs STOT LeNeBOH
s¢deKkT BepTUKAIBHOW (UKCALIMM HAa KOPOTKHUX Kpasx MpeaHa3HaueH sl CTaOMIM3aiuu
COEIMHEHUS MEXAY HAIMIOJbHBIMU MAHEISIMU HA KOPOTKHUX Kpasx, HA MPAKTUKE YACTO BO3ZHUKAIOT
MOJIOMKH HAa COEJUHUTEIIBHBIX KpasX, MOCKOJBKY Ha COEIUHHUTENbHbIE Kpas BO3AEUCTBYET
HANpsDKEHUE KaK B TEUEHHE COOPKH, TaK M B TEUEHHE NMPAKTHYECKOTO IMPUMEHEHHS, YTO BIIHSIET
HA HAJEeXKHOCTh U JOJITOBEYHOCTh CIYCKHOIO COEAUHEHUs 3TOTO TUIA.

B noxymente DE 202016102034 mnpencraBieHbl NPUMEpPbl B3aUMHO COEAUHSIEMBIX
IJIMTOK, B KOTOPBIX PACKPBITBI COEAMHUTENbHBIE YaCTH, UMEIOIINE FOPU3OHTAIBHYK) CHCTEMY
akTuBHOU ¢ukcanmu. B mokymenre WO 2016/113706 packpbIThl HaroJIbHbIE TIAHEH, KOTOPBIE
MOTYyT OBITP YCTAaHOBJEHBI COIJIACHO OTKUAHON TEXHOJOIMH, KOTOpBIE COJepKar
COEIMHUTENBHBIEC CPEACTBA U3 OJJHOM JIeTalld Ha BCeX YeThIpex kpasx. B noxymenrte EP 2647781

pacCKpbITa HAIlOJIbHAA MMAHCJIb, KOTOPAasa criocoOHa norjiomaTh paClIMpEeHUC U CKaTUC, MPUIEM B
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MAHEJN MPUMEHSIOTCS cofeprKainue rpedeHb U yriryOJeHne COeqMHNUTENbHbIE KOHCTPYKUUU. B
noxkymenTe EP 3141674 packpbIT HamoJIbHBIA 3JIEMEHT C CEpALEBUHON M3 MEHOMaTepuana C
3aKPBITBIMH TIOPaMH, KOTOPbIH HMEET KpaeBble COEAMHUTENbHBbIE CPENcTBa Ui YAOOHOH
YCTAHOBKHM IUIABAIOIIErO Tojia 0e3 HeOOXOOMMOCTH MMPUKPEIUIEHUS] HAMOJBHOIO 3JIEMEHTa K
ocHoBaumioo moja. B moxkymenre WO 2015/130169 packpeiTa HamojbHAas IMaHeNb, KOTOpas
B3aMMHO COEIMHSETCS ¢ AHAJIOTUYHBIMH TaHEJSIMU JUTsE OOpa30BaHMsI HAIOJIBHOTO MOKPBITHS. B
noxkymente EP 3020885 packpeIThl maHenH, UMEKOLIUE B3aUMHBIE COCAUHUTEIIbHBIE CPEACTBA,
NpUYeM TAHEeNU SIBISTFOTCS TMOAXOISIIUMHU sl COOPKH BOJOHENPOHUIAEMOTO HAaIOJIbHOTO
MOKPBITHSL.

IlepBast 3amava HACTOAIIEr0 HM300PETEHMs 3aKJFOYAETCSI B TOM, YTOOBI MPEIJIOKUTH
YIYUYIIEHHYIO TIaHEb, KOTOpass MOXET ObITh MPHUCOEOUHEHA YIyYIIEHHBIM 00pa3oM K
MPUIIETAOLIEeN TaHEe!.

Bropas 3amaua Hacrosimiero M300peTeHHs 3aKIIOYAeTCs B TOM, YTOOBI MPEIJIOKUTH
VIY4YLIEHHYI0 MaHeNlb, COAEP KAINYI0 YJYYIICHHBIM, B YaCTHOCTH, OTHOCHUTEIBHO HAAEKHBIN
CITyCKHOM COEAVHUTENbHBIN MEXaHU3M.

Tperpst 3amada HacTOSIIEro H300pPETEHUs 3aKIIOYAETCS B TOM, YTOOBI MPENJIOKHTH
VIAYULICHHYIO MaHeb, COAEPKAILYIO YJIYUYLIEHHbIH CIYCKHONW COCIUHUTEIbHBIA MEXaHU3M, IIe
YMEHBIIEH PHUCK TNOBPEXKJAEHUsA, B YaCTHOCTH, MOJOMKU CIYCKHOIO COEJUHUTEIBbHOTO
MEXaHU3MA.

UerBeprast 3ajada HACTOALIETO M300PETEHHUS 3aKIIOYAETCS B TOM, YTOOBI MPEIJIOKUTH
VIAYULICHHYIO MaHeb, COAEPKAILYIO YJIYUYLIEHHbIH CIYCKHONW COCIUHUTEIbHBIA MEXaHU3M, IIe
YMEHBIIEH PHUCK TNOBPEXKJAEHUsA, B YaCTHOCTH, MOJOMKU CIYCKHOIO COEJUHUTEIBbHOTO
MEXaHU3Ma B TEUCHUE COCAUHEHUS U PA3bEeAUHEHUS.

Jlns pemieHus Mo MeEHbLIEH Mepe OAHOW M3 MPEACTABJICHHBIX BBIIIE 33/1a4 HACTOsIIee
n300peTeHne npeaaraeT IINTKY 1o nyHKTy 1 ¢popmynel n3obperenns. JKecTKUi acTHUECKH
MEHOMAaTepHal C 3aKPBITBIMU SYEHKAMH, HCIOJb3YEMBIH B OCHOBHOM CJIO€, NMPUAAET CaMOU
TUTUTKE JKEJIATENIbHYIO JKECTKOCTh M YCTOHYMBOCTB, YTOOBI MPENOTBPAILATh NOBPEKACHNUE U, B
YaCTHOCTH, TIOJIOMKY COEAMHUTENbHBIX dYacTell (B TeueHHe HOPMAJIBHOTO TPUMEHEHH).
JIONOJIHUTENBHOE MPEUMYLIECTBO NPUMEHEHHsI TUIACTUYECKOrO MeHOMAaTepHalla 3aKIYaeTcs B
TOM, 4YTO MPUCYTCTBUE 3AKPBITHIX SYEEK MPUBOAUT HE TOJBKO K YIYYIIEHHOHN >XECTKOCTH M
VAYUYLICHHON YyAapHOW MPOYHOCTH, HO TaKKe€ K YMEHBLICHHOW IUIOTHOCTH U Macce Mo
CPaBHEHHUIO C HMEKOIIMM TAaKHE K€ pa3Mepbl HEBCIEHEHHBIM IUIACTHYECKUM MaTEepUAJIOM.
JKecTKOCTb OCHOBHOIO CJIOSI  JOMOJHUTENBHO  YIy4IIAaeTCsli MOCPEACTBOM INPUMEHEHUs
MOBBIIAIOIIEH YIAPHOW MPOYHOCTH N0OaBKM, TNPHYEM OCHOBHOW CJOHW IUIACTHYECKOTO

NeHoMaTepHaa ¢ 3aKphITbIMU sideiikaMu coepkuT oT 3% 10 9 mac.% nosbiIaoIlel yAapHyo
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NpOYHOCTb 100aBKH. ITOCKONBKY COeNMHHUTENbHBIE YACTH MPHOOPETAIOT ONpeAeIeHHYI0 hopMmy,
UMEIIINEe TMPAKTHYECKH KOMIUIEMEHTAPHYI0 (OPMY COENMHHUTENbHBIE HYacTH MPUJIETaroInuX
IUIUTOK MOTYT OBITh MPUCOEOMHEHBI IPYr K APYrY OTHOCHTENBHO IMPOCTO, HO HAAEKHO HU
3¢ dexkTuBHO. 31eCh B TEUCHHE COCTUHEHMs NMPUIIETAONINX IUTUTOK CHla OyAeT MPHIIOKEHA K
ONHOW wuaM OOEUM COeNWHUTENbHBIM YacTsIM, M B pe3yjJbTaTeé 3TOr0 OfHa Wi 00e
COCINMHHTENbHbIE YaCTH OYyAyT HE3HAUYUTENbHO U BpeMeHHO (ympyro) aehopMHpOBATBHCS B
HEKOTOPOH CTemeHH, M TO 3TOW mNpuduHe OyneT yBeNIUYHBaThCA OOBEM, 3aHMMAaeMbIH
HAIPaBJICHHBIM BHU3 YIIyOJ€HHEM H/MIIN HAaIlPAaBJICHHBIM BBEPX YIIIyOJIEHHUEM, TAKIM 00pa3om,
YTO HANpaBJICHHBIH BBEPX rpeOeHb U HAMPABJICHHBIH BHU3 TpeOeHb MOTYT OBITh PACIIOJIOKEHBI
OTHOCHTEJIbHO TPOCTO B HANPABICHHOM BHHM3 YyIIIYOJEHHMM W B HANpPaBJICHHOM BBEPX
yrinyOJeHuH, COOTBETCTBEHHO. IloCpencTBOM mMOCHENyIOINero HpUHYIUTEIBHOTO OOpaTHOro
(ynpyroro) mepeMeleHHs COCAMHUTENbHBIX dYacTeli B HCXOJHOE TOJIOKEHHE Oyzaer
OCYILIECTBJIEHO HAAEKHOE (PUKCHPOBAHHOE COEOUHEHHE MEXKIY ABYMS COCIUHHUTEIbHBIMU
YacTIMH W B pe3yjbTaTe »3TOr0 MexAy nAByMst ruuTkamu. CrenoBaTenabHO, MEPBYIO
COCIMHHTENBHYI0 YacTh MOXKHO PacCMaTpPUBATh B KA4ECTBE YIPYrod MepBOH COEAMHUTENbHOU
4acTu. BTOpYIO COEAMHUTENBHYIO YacTh MOJKHO PacCMaTpPUBATh B KA4eCTBE YIPYrodl BTOPOM
COCINMHHUTENBHON 4acTH. BelencrBue »KecTKOCTb OCHOBHOTO CJIOSL M MO TOH NMPHYUHE, YTO MO
MeHbIIEH Mepe 4YacTb COEOUHHUTENBbHbIX dacTell OyneTr, Kak IpaBHJIO, WHTETPUPOBAHA C
BBIIIEYNOMSIHYTBIM OCHOBHBIM CJIO€M ([0 MEHbIIEH Mepe COTJIACHO HEKOTOPBIM BapUaHTaM
OCYILIECTBIIEHHsI), YIIPYrOCTh COENUHUTENbHBIX YacTeil 0ObIMHO OymeT BeCchbMa OTrpaHHYEHHOM,
XOTS. M JOCTaTOYHOHW, dYTOOBI JONMYyCKaTh COECOUHEHHE M Pa3beAMHEHHE IUIMTOK. JTO
(pUKCUPOBAHHOE COENUHEHHE, B KOTOPOM 00€ COCAMHUTENbHbIE YaCTH B3aHMMHO COENUHSFOTCS
OTHOCHTEJILHO HaJEKHBIM 00pa3oM, U KOTOPOEe OOBIYHO MPUBOAUT K 3P PeKTy PUKCATUN MEKITY
IBYMS IUTUTKAMU KaK B TOPH3OHTAJIbHOM HAIpPABJICHUH, TaK U B BEPTUKAJIbHOM HAIPaBJICHUH,
OyzmeT mpeanouYTHTEIbHO 0Oe3 3a30pa, YTO MPOTHUBOACHCTBYET PUCKY BO3HUKHOBEHHUS CKPHUITYYUX
mymMoB. Takum o0pa3om, MpeanoaraeTcst yMEHbLIEHHE 3TOT0 PUCKA TIOCPEACTBOM MOAXOIAIIECH
KOHCTPYKLIMH mnpoduiel COeOUHHUTENbHbIX dYacTel, dYTOObl PHCK  BBIIEYNOMSHYTHIX
HE)KEJIaTeNbHbIX INYMOB COKpAaIIaJCs Jake MpU OTCYTCTBUH TNPUMEHEHHUS YCHIIMBAOLIEH
CKOJIbXKEHHE AO0AaBKH, YTO OJHAKO HE MCKIIYaeT BO3MOJKHOCTb HAHECEHHs YCHIIMBAIOIICH
CKOJIbK€HHE N0OABKM HA COEAUHUTENbHBIE YACTH IUTUTOK COTJIACHO HACTOSIIEMY H300PETEHHIO.
KOHCTpyKIMs COEAMHUTENBHBIX YacTell IJINTOK B COYETAHUH C JKECTKOCTBIO TMAHEIH JOYCKaeT
NPUCOETUHEHNE TUIMTOK K YK€ YCTAHOBJIGHHOW TUIMTKU TMOCPENCTBOM B3aMMHOTO JIMHEHHOTO
CMEIeHNs] B BEPTUKAJIbHOM HAIpaBieHUH (T. €. B HANPaBJICHUH, MEPICHAMKYISPHOM IO
OTHOIIEHHUIO K IUIOCKOCTH, OIPENEeNIEHHOW BBILICYTIOMSHYTONH YK€ YCTAaHOBJIEHHOH IUIMTKOIN)

U/WIM TOCPEACTBOM CTBIKYIOIIEro NeHCcTBUs (CKpeluBaromiero nerctsusi). ClienoBaTenbHO,
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KOHCTPYKLUSI COETUHUTEIBHBIX YacTel MUINTOK B COYETAHUH C JKECTKOCTBIO MAaHENH MPUBOAUT K
CHCTEME YHHUBEPCAIbHBIX IUIUTOK, KOTOpas MOXKET ObITh YCTAHOBJIEHA OJNArONPHSTHBIM IS
NOJIb30BATENS, JIOJTOBEYHbIM M HaAeKHbIM  oOpasom. Kpome Toro, KOHCTpPyKUHUs
COCIMHHTENBHBIX YaCTeH TUINTOK B COYETAHUH C )KECTKOCTBIO TAHENN JIOMYCKAET Pa3beaMHEHNE
COCIMHEHHBIX YHHUBEPCAJIbHBIX IUIUTOK O€3 TOJIOMKH IUIMTKH, NMPHYEM IOCNe pa3beIUHEHUs
IUIUTKA MOTYT OBbITh HCIMOJB30BaHbI MOBTOPHO. MCronb3yeMble YCTaHOBOUHBIE Kpasi, TaKxkKe
OOBIYHO YIIOMHHAaeMble B HACTOSINEM JOKYMEHTE KaK CKOIICHHbIE WJIM HAIpaBJISIOLINE
MIOBEPXHOCTH, YIPOIIAOT COBMECTHOE 3aLICTIICHHE ABYX COENMHUTENBHBIX YAaCTEeH MOCPENCTBOM
NPAKTUYECKU JIMHEHHOTO CMEIIeHHs] COeTUHHUTENbHBIX YacTeld MO OTHOLIEHHWIO IPYr K APYTY.
ITockonpky (HeoOs13aTeNbHBIN) MEPBBIH (PUKCUPYIOIIMHA 3eMEHT U (HeoOs3aTeNbHbIN) BTOPOIH
(UKCUPYIOIUN 3IEMEHT OJHOBPEMEHHO COCTABJSIIOT HEOTHEMJIEMYIO HYaCTh HAIPABJICHHOTO
BBEpX I'peOHs M HAIMPaBIEHHOTO BHU3 TOPLA, COOTBETCTBEHHO, MOXKET ObITh yiydlleH 3¢ ekt
BEPTUKAJIBHOH W BpaIIaTENbHON (YIJIOBOW) (PUKCAIIMHM MEXAYy COeNWHEHHBIMH MaHesiMu. Ilo
MeHbIIEH Mepe 4YacTb COENMHUTENIbHBIX YacTel, Kak IPaBHJIO, COCTABJSIIOT HEOTHEMIIEMYIO
94acTh OCHOBHOTO CJIOSI M, TAKUM OOpa3oM, COCTOSIT M3 TaKOro K€ MaTrephalia, Kak OCHOBHOM
cioll (TIaCTHYEeCKHi TEeHOMAaTepHal C 3aKpbITBIMH SYeHKaMH). XapaKTepHas OpPHEHTALIHS
CTOPOHBI HANPABJIEHHOTO BBEPX I'PpeOHs, OOPAIeHHON B CTOPOHY HAIIPaBJIEHHOTO BBEPX TOPLIA,
U CTOPOHBI HAIPABJIECHHOTO BHU3 I'peOHs, 0OpaIleHHONW B CTOPOHY HAINPABICHHOTO BHH3 TOPLA,
obecnieunBaer >3PPexkT (PUKcauu MEKIy COCAMHEHHBIMH IUIUTKAMH KaK B TOPH3OHTAJIBHOM
HANpaBJIeHNH (TTAPaJIETbHOM IO OTHOLIEHHIO K TUIOCKOCTH, OINPENeNIEHHON IIJINTKAMHU), TaK U B
BEPTUKAJIBHOM HAIPaBJIEHUH (NIEPIIEHIUKYISIPHOM IO OTHOIIEHHUIO K TUNIOCKOCTH, OTIPEETICHHbIN
IUTUTKaMH). JTO OOYCJIOBJIEHO TeM, YTO BCJIEIACTBHE XapaKTEPHOH HAKJIOHHOW OpHEHTAINU
CTEHOK IpebOHs1, OOpAIIeHHBIX B CTOPOHY COOTBETCTBYIOIIMX TOPLIOB, BO3AEHCTBUE (HAIIpUMEp)
BEPTUKAJIBHOH CHJIBI HAa COeOUHEHHe OyneT TpPOCTO TMPHBOAWTL K  Pa3bEeOMHEHUIO
B3aUMOJACUCTBYIOIIMX  COEAMHUTENBHBIX  4acTel  MOCJe  BO3ACUCTBUS  3HAYUTENBHOU
BEPTUKAJIBHON CUJbl (MEPIIEHANKYJSIPHOH IO OTHOIIEHUIO K IUIOCKOCTH, OTNPEAETICHHON
IUIUTKAMH) Ha BTOPYIO COCOMHHTENBHYIO 4YacTb, B HANPABJICHUU OT MEPBON COEAMHUTENBbHOU
YaCTH, YTO MOJKET OBITh YCTAHOBJICHO, HAITPUMED, TIOCPEACTBOM IPUMEHEHHUS ISl pa3beIUHEHHS
cnenn(UIecKoro HHCTPYMEHTA, KaK MPaBUJIO, CHAOKEHHOTO MPHUCOCKON. 3HAUUTENbHBIE CHIIBI,
BO3ACUCTBYIOLINE HA IUIMTKY (TUIMTKH), MOTYT OBITh TOTJIOMIEHbI IUIMTKON BCIENCTBHE
NPUMEHEHHsI KECTKOTO CEPILEBUHHOIO CJIOs, COCTOSLIEro MO MEHbINEH Mepe YacTUYHO H3 C
NEHOIUTACTa €  3aKpbITBIMH  suelikamMu. [IoMMMO  BBILIEYIOMSIHYTOTO  BHYTPEHHETO
(UKCHPYIOIIEro MeXaHW3Ma, HapPYXKHbIH (UKCHUPYIOIIUHA MEXaHHU3M MPEANOYTHTEIBHO
00pa3yroT (UKCHUPYIOIINE 3JIEMEHTBHI, KOTOPble B3aMMOACHCTBYIOT U, KpOME TOro, Ha

PACCTOSIHUU OT BBILIEYIIOMSIHYTBIX (BHYTPEHHHX) CTEHOK IpeOHsI, B COCAMHEHHOM IOJIOKEHUH
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OBYX TUIMTOK. KOMOWHaIMs BBIMIEYIOMSIHYTOIO BHYTPEHHErO (PUKCHUPYIOLIErO MEXaHWU3Ma U
BBIIIEYIOMSIHYTOTO HAPYKHOTO (PUKCHUPYIOIMEro MeXaHW3Ma, PaCIONIOKEHHOTO Ha PacCTOSIHUU
OT BBILIEYMOMSIHYTOTO BHYTPEHHETO (PUKCHPYIOIIEro MEXaHW3Ma, Tak:ke MPUBOIUT K P dekTy
¢uKcaMu BO BpallaTeIbHOM HAIMpPABJICHUH, YTO TPOTHBOJAEHCTBYET B3aMMHOMY BpAIIECHUIO
IUTUTOK B COEAMHEHHOM COCTOSIHUU. Kpome Toro, B cliydae BO3MOXKHOW HEHCITPABHOCTU OAHOTO
u3 (PUKCHUPYIOLIUX MEXaHU3MOB OO€CIeYeHre COENUHEHUS MEXAY IBYMs IUIUTKaMu Oyner
MOAJEPKUBATBCS, HACKOJBKO 3TO BO3MOXKHO, YTO MPHUBOIUT K OTHOCUTEIBHO HAAEKHOMY
COEMMHEHUI0 MEXAYy IBYMsl IUIUTKAMH, W B PE3yJIbTaTe€ STOTO HEXKENaTeNbHOE B3aUMHOE
CMEIIeHHe W Pa3beIUHEHHE TUIMTOK MOXKET BCE Ke OBbITh MPEeJOTBPAIIEHO, HACKOJBKO 3TO
BO3MOJKHO.

IInuTKa CcOriacHo HacTosIIeMy H300PETEHHIO MPENCTaBNsieT COOOH YHHBEPCATIbHYIO
IUINTKY HU3KOW TUIOTHOCTH, KOTOpas MOXKeT ObITh HCIOJIb30BaHA, HAMPUMEpP, B KA4eCTBE
MOTOJIOYHOW TUTMTKH, HACTEHHOW TUIMTKH, HATIOJIBHOW TUIMTKH MJIM B KA4eCTBE KOMIIOHEHTA
npenqvera Mebenu. Ilnurka MokeT OBITh HEMOCPEACTBEHHO TNPUKPEIUIEHA K MOBEPXHOCTHU
MOTOJIKA, CTE€HbI WK moJa. [InuTka Takske MOXKET ObITh MCTOJIb30BaHA B KAYE€CTBE MOTOJIOYHOM
IUINTKH B CHUCTEME TMOJBECHOTO WJIM HABECHOTO TOTOJIKA, WUMEIOIIEH pelneTdarbie CeKIWH,
KOTOpbIe TOIAEPKUBAIOT TUIMTKY. [IpW HCMONB30BaHWM B KAaueCTBE HACTEHHOTO TMOKPBITHS
IUTUTKA MOXKET OBbITh CJIOKEHA ¢ HEMpepbIBHBIM MPHUJIETAHHEM B Mpenejax BHYTPEHHEro yria
MEePeCeKaroIUXCsl CTEH WM 00epHyTa BOKPYT BHEUTHEro yria. [Ipu UCroib30BaHUU B KA4eCTBE
HATOJIbHOTO TIOKPBITHSI TUTUTKA MOXKET OBITh YCTAHOBJIEHA C IPYTMMH aHAJIOTHYHBIMU TLTUTKAMU
B CHUCTEME IUTABAIOIIErO IM0JIa, B KOTOPOUW IUIUTKA HE MPHUKPEIICHbl HEMOCPENCTBEHHO K
OCHOBAHUIO TIOJIa. Y HUBEPCAIbHAS TJIUTKA SIBJISIETCS OTHOCUTENILHO JEIIEBON B M3TOTOBJICHUU U
He TpeOyeT 0CcOOBIX HABBIKOB WJIH MOATOTOBKU Ui €€ MPUMEHEHHUS] U YCTAHOBKH, YTO JIENaeT ee
MPUBJIEKATEILHOW  JJII  CAMOCTOSITENIbHBIX — IOJIB30BATENiel, Yy KOTOPBIX OTCYTCTBYET
MPEIIIECTBYIOIIUN OMBbIT YCTAHOBKU IUIMTOK. BClencTBHe BOIAOHEMPOHUIAEMBIX CBOWCTB
OCHOBHOTO CJIOSl U TIPEATIOYTHTENBHO CAMUX TUIUTOK 3TH IJTUTKH MOTYT OBITh UCTIOJIb30BaHBI KaK
BHYTPU TIOMEIIEHUS, TaK U BHE MOMeIeHus. [IUTKH COTJIaCHO HACTOSIIEMY H300peTEeHHUI0
TaK:Ke MOTYT Ha3bIBaThCs MaHe ssMu. OCHOBHOM CJION TaK:Ke MOKET Ha3bIBATHCS CEPILIEBUHHBIM
cnoeM. CoenmuHUTENBHBIE YACTH TAKKE MOTYT HA3bIBATHCS COSNUHUTETBHBIMU TPODUITSIMH.

[InacTudeckue mNEHOMAaTepUANbl, MOAXOAALINE Uil OOpa30BaHUS OCHOBHOTO CJIOS
MeHOMaTepHuaia, MOTYT BKIIIOYAaTh TMEHOIIACTBI, COAEpIKAIlie TOJUYpPeTaH, MOJUAMUIHBIC
COTIOJIUMEPBI, MOTUCTHPOJI, osuBuHWIXIOpUA (PVC), mojumnponuieH U MOJUATHIICH, MpUYeM
BCE€ OHHU OTJMYAIOTCS XOPOIIEeH TEeXHOJOTHYHOCThIO Tpu ¢opmoaHuu. [leHOMaTepuanbl Ha
ocHoBe mnoymBuHIWIKIOpHAa (PVC) sBAsOTCS OCOOEHHO NOIXOASIIMMHE JJisi 0Opa3oBaHUs

OCHOBHOI'0O CJIoA MNEHOMaTcpuajga, IOTOMY YTO OHHU SABJMIOTCA XUMUYCCKU yCTOfI‘lI/IBbIMPI,



CONPOTHUBJIAIOTCS  KOPPO3UM W HUMEKT  IPEeBOCXOJHblE  OrHE3allUTHble  CBOICTBA.
[IpennouturensHo ucnonp3yoT xnopupoBaHHeli PVC (CPVC) wwmm  xnopupoBaHHBIN
nommsTiieH (CPE), w/wnu  npyroii XmopupoOBaHHBIH TEPMOIUIACTUYECKHH MaTepHain uis
JOTIOJHUTENIbHOTO YJIYYIIeHHUs] TBEPAOCTH U KECTKOCTH OCHOBHBIX CJIO€B M CaMUX IJIUTOK. B
IJIACTUYECKOM MaTepuaje, HCMOJIb3yeMOM B KadecTBe IUIACTUYECKOro IeHoMaTepuaia B
OCHOBHOM CJIO€, OTCYTCTBYET KakOH-muOO0 MiacTU(UKATOP B LEISIX YBEJTUUEHUS XKeJNaTebHOU
JKECTKOCTH OCHOBHOTO CJIOSI, YTO, KPOME TOTO, TAKXKE SIBJISIETCS] OJJArONPHUSITHBIM C TOYKU 3PEHHS
3allUThl  OKpyXkaromei cpenbl. IlnacTuueckue mneHoOMaTepuasbl COINIACHO —HACTOSILIEMY
N300pPETEHUI0 TAK)KE€ BKIIFOYAIOT BCIEHEHHBIC IJIACTHUECKHE KOMIIO3MLIMOHHBIE MaTepUaibl U
BCIIEHEHHblE KOMIIO3ULMOHHbIE MaTepuasbl, COJep’Kallhe IJaCTUYeCKHe MaTepualbl
IIpakTHdecku >k€CTKUI OCHOBHOW CJIOM Ka)KAOHM IUIMTKU MO MEHBIIEH Mepe YaCTUYHO COCTOUT
U3 KOMIIO3ULIMOHHOTIO MaTepuajia, COAeprKallero MiacTHUYecKUi MeHoMaTephasl € 3aKpbITbIMU
s;uefikaMd U 0 MeHbIled Mepe OAMH HaloJHUTeNb. TpaJuLMOHHbIE MaTepualbl, TAKHE Kak
IPEBECHOBOJIOKHUCTAsA TuTa BbicOKOW muotHocTH (HDF) u npeBecHOBOJIOKHMCTasl TUTHTA
cpenneii otHoctd (MDF), sIBISAIOTCS ME@HEe MPOYHBIMU, YeM BBIIIEYNOMSHYThHIH BCIIEHEHHBIN
KOMIO3ULIMOHHBIA MaTepuan ¥ OyayT JIETKO NPHUBOAWTH K IOJIOMKE W/HJIU TOBPEKICHUIO.
KoMmno3uunoHHeIH MaTepual OCHOBHOTO CJIOSI COAEPKUT OJUH WM HECKOJbKO HarOJHUTENEH,
IpUYeM 0 MEHbIIEeH Mepe OMH HAIMOJHHUTENb BBIOPAH U3 TPYIIIIbI, KOTOPYIO COCTABIISIFOT TaJIbK,
MeJl, IpeBecrHa, KapOOHAT KajblUs, AUOKCHJ TUTAHA, MPOKaJeHHas riuHa, dapdop, (apyroii)
MUHEpaJIbHbIA HATOJHUTENb U (APYroi) MPUpPOAHBIA HamonHuTenb. HamomHurens MoxeT ObITh
o0pa3oBaH BOJIOKHAMH, W/WJIM OH MOKET ObITh 00pa3oBaH MOPOIMIKOOOPAa3HBIMH YaCTHLIAMH.
31ech TEPMUH IOPOLIOK» CJIEAYET MOHUMATh KaK MeNIKHE MbUIEBUIHbBIE YacTUIB! (TIOPOIIOK),
TAaKWe KakK JpeBEeCHas MbUIb, MPOOKOBas MbUIb WM MbLUIb APYrOro MaTepualia, Takas Kak
MUHEpaJibHas MblUIb, KaMEHHBII MOPOLIOK, B YacTHOCTH, LieMeHT. CpenHuil pasMep 4YacTull
MOPOLIKA COCTABJSACT NPEANOUTUTENBHO OT 14 1o 20 MKM, npeanoyturenbHee oT 16 1o 18 Mkm.
MaccoBoe coaep:kaHue HaOJIHUTENS 3TOr0 TUIA B KOMIIO3ULIMOHHOM MaTepuae COCTaBIIsieT OT
40 no 48% B TOM chydae, eCIM KOMITO3WUIIMOHHBIH MaTepuan TNpPeACTaBisieT CcoOoi
KOMITO3ULIMOHHBIN MEeHOMaTepuai, U MNpeAnodYTUTeNbHO OoT 65 o 70% B TOM ciydae, eciu
KOMIIO3ULIMOHHBIA MaTeprall IPEACTaBIIsIET COO0H HEBCIIEHEHHBIH (TIOTHBINA) KOMIO3ULIMOHHBIH
Marepuaj. HamojgHuTenb OCHOBHOTO CIJIOs, HAlpUMep, MOXKET OBbITh BBIOpaH W3 TPYIIIHL
KOTOPYIO COCTaBJISIFOT COJIb, CTeapaTHasl COJib, cTeapaT KaibLiMs U creapaT LuHka. Creaparsbl
BBITIOJHSIOT (YHKIMIO cTabuim3aTtopa U obecrieunBarOT Oojiee ONarompUsSTHYIO TEMIIepPaTypy
00paloTKH, a TakKe NPOTUBONEHCTBYIOT pAa3JIOKEHHIO KOMIIOHEHTOB KOMIIO3ULIMOHHOTO
MaTepuaga B mpouecce oOpadoTku u mociie oO6padoTku, 4To, TakuM oOpa3oMm, obecreunBaeT

AOJITOCPOYHYHO YCTOI\/'I"II/IBOCTI:;. B kadectre AJBTCPHATUBBI WUJIM B KAUECTBC MOOIMNOJIHCHUA JIA
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creapara, B KauecTBE€ CTaOMJIM3AaTOpa TAKKE MOXKET ObITh WCIOJB30BaH, HAIPUMEp, LUHKAT
Kajnpiusi. MaccoBoe coaepskaHue cradunmsatopa (CTaOMIM3aTOpPOB) B KOMITO3ULIMOHHOM
MaTepuaje OyIeT COCTaBIsATh MPeanouTUTeNbHO OT 1 10 5% u npenmourureapHee ot 1,5 no 4%.

OcCHOBHOMN ClOW UM KOMIO3UIMOHHBIM MaTepuall OCHOBHOIO CJIOsI MPEANOYTUTEIbHO
COIEPKHUT MO MEHBIIEeH Mepe OOUH MOIU(PHUKATOP YAAPHOH MPOYHOCTH, BKIJIFOYAS TIO MEHBLIEH
Mepe OJIMH aJIKUJIMETaKpUJIAT, IPUYEM BbIIIEYIOMSHYThINH alKUIMETaKpUIAT NMPEANOYTUTEIbHO
BbIOpaH W3  TpyOmbl, KOTOPYH  COCTABJIIOT  METHJIMETAKPWIIAT,  3TUIMETAKPHIIAT,
NPONIJIMETAKPHIIAT, U30MPOTMIMETAKPIIIAT, TPET-OyTHIMETaKpHjiaT U U300yTHIMETaKpUIaT.
Monudukatop ymapHOH NPOYHOCTH, KAk MPABHJO, VIYYINAeT SKCIUTyaTalUOHHbIE
XapPaKTEPUCTHKH TMPOAYKTA, B YACTHOCTH, yIApHYIO Npo4yHocTh. Kpome Toro, momudpukarop
yAapHOI NMPOYHOCTH, KaK MPABUJIO, MPUIAET *KECTKOCTb OCHOBHOMY CJIOI0 U MOKET, TaKUM
o0pa3oM, TakKe pacCMaTPUBATBHCS Kak MOBBIIAKOINAA YAAPHYIO MPOYHOCTH A00aBKa, KOTOpas
JOTIOJIHUTENIPHO YMEHBIIAET PHCK IMOJIOMKH. 3a4acTyR0 MOAU(PHUKATOP TaKXKe YIPOLIaeT
NPOM3BOJCTBEHHBII MpOLIECC, HAmpuUMep, B LENsX peryaupoBaHus OOpa3OBaHUS TEHBI C
OTHOCHTEJIbHO YCTOHYMBOH (TIOCTOSIHHOM) CTPYKTYpO#l meHbl. MaccoBoe conaep:kaHue
MonuduKaTopa YOAPHOW MPOYHOCTH B KOMIIO3ULIMOHHOM Marepuaie OyAeT COCTaBJIATh
MpeanouTuTenbHo oT 1 10 9% u npeanouTturensHee oT 3 10 6%.

Kpome TOro, OCHOBHOH CJOH MOXET MO MEHBbIIEH Mepe YaCTHYHO COCTaBISATH (HE
conepxkamasi PVC) TepMoruiacTudeckasi KOMIO3ULUS. JTa TEPMOTUIACTUYECKAsT KOMITO3ULIUS
MOJKET COJIepKaTh MOJUMEPHYIO MaTPHIy, COAEPIKAIIyo (a) MO MEHbIIEeH Mepe OAUH HOHOMED
/WM 1O MeHbIIeH Mepe OIWH KHUCIOTHBIM comonumep;, U (b) 1Mo MeHblueld Mepe OIuH
CTHPOJIbHBIA TEPMOTUIACTHYECKHH TOJUMEp, a TAKXKe HeoOsS3aTeNbHO 10 MEHbIIEH Mepe OAMH
HanosHuTenb. HMoHOMep cieayeT NOHMMAaTh KakK  COMNOJMMEp, KOTOPBIH  COIEP>KUT
MOBTOPSIIOLIUECS]  3BEHbsSI  JJIEKTPUUECKM  HEUTpalbHBIX UM HOHHU3UPOBAHHBIX  TPYIIIL
HoHm3upoBaHHble TPYyNIbl HOHOMEPOB MOIYT MpPEACTaBISATH COOOH, B YaCTHOCTH,
KapOOKCHIIbHBIE TPYIIIBI, KOTOPbIE YACTHYHO HEHTPaANN30BaHBI KATHOHAMH MeTaJuioB. MIOHHBIE
IPYIIbL, OOBIYHO MPHUCYTCTBYIOLINE B HEOOJBINNX KOJMYECTBaX (KaK MPaBHUJIO, MEHee 4eM 15
MOJL.% COCTABJISIFOIIMX TPYII), BBI3BIBAIOT MUKPO(A30BOE OTAEIEHHE HOHHBIX JOMEHOB OT
HETIPEPbIBHON MOJUMEpPHOH (ha3bl M BBICTYNAIOT Kak (PU3MYECKHe CUIMBKU. Pe3yibrar
npencTasisieT coOOlf UMEIUil HMOHHOE YIPOYHEHHE TEPMOIUIACTHYECKHH Marepuai C
YJIYUYIIEHHBIMH (PU3NIECKUMHU CBOWCTBAMH IO CPABHEHHUIO C TPAJULIMOHHBIMH IJIACTMACCAMU.

ITnOTHOCTE OCHOBHOTO CJIOS IEHOMATEPHala, Kak MPaBHIIO, COCTABIIACT MPUOIU3UTENBHO
ot 0,1 1o 1,5 r/eM’, mpeanoutuTensHo npubnusuTenasHo ot 0,2 1o 1,4 r/em’, npexnouruTenbhee

npubmusurensHo ot 0,3 1o 1,3 r/cm’, eme mpeamoutuTensHee npubnusuTeasHo ot 0,4 o 1,2
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r/cM’, eme mnpeanodTuTenbHee nNpubamsuTensHo ot 0.5 no 1,2 r/em’ u  Hambonee
MpPEeNOYTUTENBHO NPUOAU3UTENLHO OT 0,6 10 1,2 r/em’.

[IpeanodrutesbHO OCHOBHOM CJIOH COAEPIKUT MO MEHbLIEH Mepe OHO MeHooOpasyoLiee
BemecTBo. [1o MeHbLIelH Mepe OIHO MeHoOoOpasyrollee BEeIeCTBO 00eCeunBaeT BCIIEHUBAHUE
OCHOBHOTO CJIOsI, KOTOpoe OyIeT yMeHbIIAaTh MIOTHOCTh OCHOBHOIO ciiosi. B pesynbrare 3Toro
OynyT MoJy4eHbl TUTUTKH HU3KOH IIOTHOCTH, KOTOPbIE MMEIOT MEHBIIYI0 MACCy MO CPAaBHEHHIO
C MJIMTKAMH, KOTOPbIe UMEIOT TAKHE K& pa3Mepbl M COAEPKaT HEBCIIEHEHHbIH OCHOBHOM CIIOH.
[IpennouturensHOE MEHOOOPA3YIOIIEe BEIIECTBO 3aBUCHT OT (TEPMO )IIACTUYECKOTO MaTepuaa,
UCIMOJIb3YEMOI0 B OCHOBHOM CJIO€, & TaKkKe OT JKeNATeJbHOTO KPAaTHOCTU MEHBI, CTPYKTYPBI
MIeHbI, & TaKXKe MPEANOYTHTENbHO OT JKeNaTeabHOW (Wiu TpeOyeMoii) TeMnepaTypbl MeHbl A
OCYLIECTBJICHHS JKeNATeIbHOM KPATHOCTU MEHbI /WK CTPYKTYPbI MeHbl. [ 5TOH 1emu MokeT
OKa3aTbCsl MPEUMYIIECTBEHHbIM MPUMEHEHHE MHOXKECTBAa MEeHOOOPAa3yIOIMX  BELIeCTB,
BBINOJHEHHBIX C BO3MOKHOCTBIO BCIICHUBAHKSI OCHOBHOTO CJIOSI ITPH PA3JIMYHBIX TEMIIEPATypax,
COOTBETCTBEHHO. JTO Oyzer obecrneynBaTh BCIIEHMBAHHE OCHOBHOIO CJIOsl 0OJiee MOCTENEeHHbIM
u Oosee perynupyeMbiM oOpasom. [Ipumepbl OBYX pas3/IMUHBIX MEHOOOPA3YIOIIUX BELIECTB,
KOTOpble MOTyT (OJHOBPEMEHHO) MPUCYTCTBOBATH B OCHOBHOM CJIO€, MPENCTABJISIOT COOOH
asonukapOboHaMun U OukapOOHAT HaTpHs. B JaHHOM OTHOLIEHHH 3a4aCTYIO TAKXKe OKa3bIBAETCSI
NPEeUMYLIECTBEHHbIM MPUMEHEHHE 10 MEHbLIeH Mepe OJHOr0 MOTU(PHLHMPYIOLIEro BeleCcTBa,
Takoro kak merunmerakpuiar (MMA), 4ToObl MOAAEP:KUBATb OTHOCHTENBHO YCTOHUHBYIO
CTPYKTYpY MEHbI BO BCEM OCHOBHOM CJIOE.

Kaxnmasi minTka NpennoyYTUTEeNbHO COAEPIKUT BEPXHIO MOAJONKKY, MPUKPEIUIEHHYIO K
BEpXHEil CTOPOHE OCHOBHOIO CJIOSs, NMPUYEM BBILICYIOMSIHYTas] MOMJIOKKA MPEINOYTHTEIHHO
COACPKUT ACKOPATUBHBIN CIION.

BepxHsisi MOMIOKKAa MPEANOYTUTENPHO MO MEHbIIEH Mepe YaCTMYHO COCTOMT IIO
MEeHbLIeH Mepe U3 OJHOTO MaTepuaa, BBIOPAHHOTO U3 IPYIIIbL, KOTOPYIO COCTABJISIOT METAJLIbI,
CILIaBbI, BBICOKOMOJICKYJISIPHbIE MaTepHajbl, TaKhe KaK COMOJUMEpPbl W/HJIH TOMOIOJHMEPHI
BUHUJIOBBIX MOHOMEPOB, KOHJEHCALMOHHbIC MOJMMEpPbI, TaKHe KaK CJOXKHbIe MOTUI(PHPDI,
NOJMAMHIbI,  MOJHUMMHUIBL,  SMOKCHAHBIE  CMOJIbL,  (eHon(opMaTbaAeruHbIe  CMOJIBI,
kapbaMuIopopMasbIeruAHbIE CMOJIbI, MPHUPOAHBIE BBICOKOMOJIEKYJIPHbIE MaTepHajbl HWIH
COOTBETCTBYIOLIME MOAM(UIHPOBAHHbIE MPOM3BOIHbBIE, TAaKHEe KaK PACTHTENbHbIE BOJIOKHA,
BOJIOKHA »KMBOTHOTO TMPOUCXOXKIEHHs, MHHEpaJbHble BOJIOKHA, KEepaMHYECKHE BOJIOKHA U
yIJIepOAHbIe BOJIOKHA. 3/€Ch COMOJUMEPbl H/HMIM TOMOIMOJUMEPbl BHUHHJIOBBIX MOHOMEPOB
NPEANOYTHTENLHO BbIOPaHbI U3 IPYIIMbI, KOTOPYIO COCTABISIOT MOJMAITUIIEH, MOJUBHHUIXIOPH]
(PVC), noaucTupos, MOJHMMETaKpUIAThl, TMOJHAKPHIATBL, MOJHAKPUIAMHIBI, COMOJHMEPHI

akpwioHuTpuiia, Oyraguena u crupojia (ABS), momumpomnuieH, COMOJIUMEpPHI STHJIEHA U
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NPONMJIEHa,  MOJUBHUHIIIMAEHXJIOPHI,  MOJUTETPApTOPITHICH,  NOJMBHHUIMACH(TOPHUL,
rekca)TOprponeH, W COMOJMMEPBl CTHUPOJIa M MaJEMHOBOTO AaHTUAPUAA, a TaKkKe
COOTBETCTBYIOLIUE MPOU3BOAHBIE. BepxHssa momiokka HanOoJiee MPEeaNOYTUTENBHO CONEPIKHUT
nommsTiien  win  noymBuHWIxnopun (PVC). TlommstuneH MOXKET TNPEencTaBisATbh COOOM
MOJIMSTUJIEH HU3KOM IUIOTHOCTH, MOJMATUJIEH CpeAHEH IJIOTHOCTH, MOJUATUIEH BBICOKOU
MJIOTHOCTU WM MOJUSTHIIEH CBEPXBBICOKOW IMIJIOTHOCTU. BepXHUN MOAJIIONKEUHBIA CIOH TakkKe
MOXET COAEpKaTb MAaTepPUaNbI-HAMOJHUTEIN W APYrHue JOOaBKH, KOTOpPbIE YJIYYINAKOT
¢usnyeckne CBOWCTBA W/WIM XUMHYECKHE CBOWCTBA W/MIM NPUTOAHOCTH Al 0OpaOOTKH
npoaykTa. YKa3aHHble NOOABKH BKJIIOYAIOT W3BECTHBIE MOBBIMAOIINE YIAPHYIO MPOYHOCTH
n00aBKH, TUIACTU(HULUPYIOIINE BEIIECTBA, APMUPYIOIIHE BEIIECTBA, INPEIOXPAHSIOUINE OT
IUTECEHH (AHTUCENTUYECKNE) BEIEeCTBA, OTHE3ALINTHbIE BEIECTBA U T. A. BepXHss MOIJIOXKKA,
KaK TPaBWIIO, CONEPXKUT ACKOPATHUBHBIA CIOW M YCTOWYHMBBIA K aOpa3sMBHOMY H3HOCY CIIOM,
MOKPBIBAIOIUNA BBIIIEYIOMSIHYTBI JE€KOPAaTUBHBIM CJIOW, NPHUYEM BEPXHSAA MMOBEPXHOCTH
BBIIIEYNIOMSIHYTOTO YCTOMYUBOIO K U3HOCY CJIOSI MIPEACTABIsIET COOOH BEPXHIOK MOBEPXHOCTH
BBIIIEYNOMSIHYTOH IUIMTKH, W TNPH 3TOM YCTOHYMBBIM K HM3HOCY CJIOH mpencTaBisier coOoit
NPO3payHbIi MaTepHall, TAaKUM O0pa3oM, YTO JEKOPATHUBHBIN CIIOW SIBJSIETCS BUAMMBIM Yepe3
MPO3PAYHBIN YCTOWYUBBIN K H3HOCY CJIOM.

TonmmuHa BepxHEH MOIJIOKKH KakK MPaBWIIO, COCTaBysieT npudimmsurensao ot 0,1 go 2

MM, TOpeanouTuTenpHo npudbmmsurensHo ot 0,15 mo 1,8 MM, npeamouTuTenbHee

)
npubnusurtensHo oT 0,2 mo 1,5 MM 1 HamOoJiee MPennoYTHTENbHO NMpudau3nuTeNnbHo OoT 0,3 1o
1,5 mm. CooTHOIIEHNE TOJIIUH OCHOBHOTO CJIOSl IEHOMATepHaia U BEPXHEH MOAJIOKKHA OOBIYHO
cocrasiisieT npudbnusutensHo 1-15 ¢ 0,1-2, npeanouyrurensHo npubmusutensuo 1,5-10 : 0,1-1,5,
npeanoyYTuTeNnbHee  npubmusurensHo  1,5-8 ¢ 0,2-1,5 w  HamOonee TPEANOYTHUTENHHO
npudu3uTenbHo 2-8 : 0,3-1,5, COOTBETCTBEHHO.

Kaxxnasg nauTka MOXKET COIEpPKaTh CBS3YIOLIUM CIOW ISl MPUKPEIUVIEHUS BEpXHEH
MOJJIOKKH HEMOCPEJCTBEHHO MJIM KOCBEHHO Ha OCHOBHOM cyoil. CBs3yromuil cioff MoKeT
NPEACTaBIATh COOOH JIF0O0E XOPOIIO U3BECTHOE KIIEAIIee BEIECTBO HIIM CBSI3YIOLIEe BEIIECTBO,
CHocOoOHOE COCMHATH APYT C APYrOM BEPXHIOK MOMJIOXKKY U OCHOBHOH CIIOW NeHOMarepHana,
HaIlpuMep, TAKOE KaK MOJUYPETaHbl, STTOKCUIHBIE CMOJIbI, OJUAKPUIIATBL, COMOJIUMEPHI STHIICHA
U BUHUJIALETATa, COINOJHUMEpBbl 3TUJIEHA U AKPWIOBOM KHMCJIOTBI M T. mI. IIpeanouturenpHO
CBSI3YIOLIUH CJIOH TpeacTaBiisieT cOO0H TepMOILIaBKOE KJIesiiiee BEIIeCTBO.

JleKOpaTUBHBIN CJIOW WMJIH XyNOKECTBEHHBIN CIJIOW, KOTOPBIH MOKET MPEICTaBIISITh COOOM
YacTh BEPXHEH TMOJUIONKKH, KaK YIMOMSHYTO BBILIE, MOXET COIEp:KaThb JHOOON MOIXOISIIHIA
W3BECTHBIM TMJIACTUYECKUN MaTepual, TaKOM KaK M3BECTHBIM COCTAaB MOJMBUHWIXJIOPUAHOMN

CMOJIBI, CTaOMIHM3aTOp, IUTACTU(QHUKATOP W Jpyrue A00aBKH, KOTOPBIE SIBISIFOTCS XOPOLIO
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U3BECTHBIMH B TEXHHKE. XYIOKECTBEHHBIH CJIOM MOXeT ObITh OOpa3oBaH WJIM HaredaTaH
NeYaTHBIMU PUCYHKaMH, TAKUMHU KaK N300pa’karoIlye BOJIOKHA JPEBECHHBI, CTPYKTYPY MeTajia
WIA KaMHsS XYyJIO’KECTBEHHbIE M BOJIOKHHCTbIE PUCYHKH WIH TpexMmepHble ¢urypel. Takum
o0pa3oM, XyIO’KeCTBEHHBIH CJIOH MOKET MNPHUIaBaThb IUINTKE TPEXMEPHBbIH BHEUIHUN BHI,
KOTOPBII HanmoMHHaeT 0oJjiee TSDKEJble MPOAYKTHI, TaKUE KAaK TPAHUT, KaMEHb WM METaJlL
TonmuHaa Xyq0KeCTBEHHOTO CJIOs, KaK MPaBWJjo, cocTasiisieT npudnusurensHo ot 0,01 go 0, 1

MM

2

npeano4YTuTeNibHo  npuommsureasHo ot 0,015 ngo 0,08 MM, mnpennouTHTENIBHEE
npubnusutensHo ot 0,2 1o 0,7 MM 1 HanboJiee IPeArouTUTENbHO pudnu3uTensHo ot 0,02 1o
0,5 MM. YCTOHYMBBIA K H3HOCY CJIOH, KOTOPBIH OOBIMHO OOpa3yeT BEPXHIOK MOBEPXHOCTH
IUTUTKH, MOXKET COAep:KaTh JIFOOOW MONXOISIINI WM3BECTHBIA YCTOWYMBBIA K HWCTHPAHUIO
MaTepuan, TakOW KaK yCTOMYMBBIA K HCTUPAHUID BBICOKOMOJIEKYJSIPHBIA — MaTepuall,
HAaHECEHHBIN Ha HIDKENEeKAIIUI CJI0H, WM U3BECTHOE MOKPBITUE U3 KEPAMUYECKUX rpanyi. Eciu
YCTOHUYMBBI K HM3HOCY CIOW W3rOTOBJEH B (popMe Clos, OH MOXKET OBITh MPHUKPEIUIEH K
HIDKEJICKAIIEMY CJIOK. YCTOMUYMBBIA K HU3HOCY CJIOH TakKe MOXKET COAepKaTb CJOoH
OPraHUYeCcKOro IoJIMMepa W/MIM CJIOH  HEOPraHMYeCcKOrO MaTephana, TakoW  Kak
yIbTPadUONIETOBOE TOKPBITHE WM KOMOWHALMS CJOS APYroro OPraHHYecKOro IMoJuMepa U
ynbTpaduoseToBoro mnokpeiTus. Hampumep, ynbTpaduoneroBas kpacka CIOCOOHA yJydIIaTh
YCTOHYMBOCTH MOBEPXHOCTH K LIAPANaHUIo, OJeCK, MPOTHBOMUKPOOHYIO YCTOWYHBOCTD U JPYTHE
CBOWCTBA MpoAykTa. Jlpyrue opraHudeckue MOJUMEPBl, B TOM YHUCJE NOJUBUHWIXJIOPUIAHBIC
CMOJIBl WJTH JIpyTHe TOJUMEpPbI, TAKWe KaK BHHWJIOBBIE CMOJIBI, a TaKKe IUIACTH(GHLUpPYOIee
BEIIECTBO M JpPyrHe TEXHOJOTMYECKHe IOOaBKU MOTYT COIEPXKATbCA B  IMOAXOISIINX
KOJINYECTBAX, €CJIM 3TO HEoOXoauMo. JIeKOpaTUBHBIN CIION MM XyOOKECTBEHHBIN CIIOH TakxkKe
MOKET OBITh HAHECEH C TOMOLIbI0 HH(POBOH IMEYaTH HEMOCPEACTBEHHO HAa CEepILICBHHHBIN
CJION.

Ilenonnact, HCHONB3yeMBbII B OCHOBHOM CJIO€, MNPEANOYTUTEIBHO HMMEET MOAYJb
yOpyrocTty, cocrasisironuii 6osee yem 700 MIla (mpu temmeparype 23 rpanyca Llenbcus u
OTHOCHTENIbHOH BIakKHOCTH 50%). DTO MpHOACT AOCTATOYHYIO JKECTKOCTh OCHOBHOMY CIIOO H,
CJIEIOBATENIbHO, IIJIUTKE B LIEJIOM.

IIpennouyTHTENpHO Ha BEPXHEH CEKLUU /MM HWKHEH CEKIHsI BCIIEHEHHOTO OCHOBHOTO
CJIOST MOJKET OBITh 0Opa3oBaH TBEPABIM MOBEPXHOCTHBIN CJIOH. DTOT MO MEHbLIEH Mepe OAMH
TBEPABbI MOBEPXHOCTHBINA CJIOM MOKET COCTABJSATh HEOTHEMJIEMYK) 4acCTb OCHOBHOIO CJIOS.
[IpennouTnrenpHee BEPXHSS CEKLUsl U HIDKHSS CEKLHMs OCHOBHOTO CJIOSI 0Opa3yroT TBEPHBIH
MOBEPXHOCTHBIN CJIOH, MOKPBIBAKOLIUNA CTPYKTYpy MeHOMaTepuana. TBepAblil MOBEPXHOCTHBIN
CIOW  sBJSIETCST OTHOCUTEIBHO IUIOTHBIM 3a CYET YMEHBUIEHHOM MOPUCTOCTH H

NPEANOYTUTENBHOTO OTCYTCTBUSL TY3bIPbKOB (s[U€eK), U, CIIeIOBaTeNbHO, OH o0pasyer

2
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OTHOCHTEJIbHO JKECTKHH (IOX)CIOW MO CpPaBHEHHIO ¢ Oojee MOPUCTOM  CTPYKTYpOH
neHomarepuana. OOBIYHO, XOTS 3TO HE SBISETCA 00S3aTENIbHBIM, TBEPABIH TTOBEPXHOCTHBIN CIION
o0pa3oBaH TOCPEACTBOM TrepMmernszauuu (0OXHUra) HIWKHEH W BepXHEW IOBEPXHOCTU
CEepALEBUHHOrO cJosi. 1IpennodyTuTenbHO TOMIMMHA KaXXAOrO TBEPAOrO MOBEPXHOCTHOIO CJOS
cocrasysier ot 0,01 u 1 mm, npennoyturensHo ot 0,1 u 0,8 Mmm. UpesmepHas TONIIMHA TBEPAOTO
MOBEPXHOCTHOTO CJIOs1 OyJeT MPHBOOUTH K IMOBBIIICHUIO CPEAHEH IUIOTHOCTH CEPALIEBHHHOTO
CJI0sl, YTO OAHOBPEMEHHO YBEIMYMBAET CTOUMOCTb M JKECTKOCTb CEPALEBUHHOIO CJIOSL.
CobcTBeHHast TOJIIMHA CEPALIEBUHHOTO CJIOS COCTABISIET MPEANOYTUTENBHO OT 2 10 10 MM H
MPEANOYTUTENIbHEE OT 3 A0 8 MM.

IIpennouturenbHO Kakaas IUIMTKA COAEPXKUT MO MEHBIIEH Mepe OAUH MOAJIOXKEYHBIN
CJIOW, MPUKPEIJIEHHBI K HUXKHEH CTOPOHE OCHOBHOIO CJIOsl, MPUYEM BBIIIEYNOMSHYTBINA IO
MeHbIIEH Mepe OAMH MOMJIOKEUHBIH CJION 1O MEHbIIEH Mepe YaCTMYHO M3TOTOBJIEH U3 THOKOTrO
MaTepuaia, MPEeANOYTUTENBHO 3JacToMepa. TOoNIMHA MOJJIOKEYHOTO CJIOsi COCTaBJISIET, Kak
MpaBwio, o MeHblield Mepe 0,1 MM U MeHee 4eM 5 MM, U OHa COCTAaBJISIET, B YHACTHOCTH, MEHEE
yem 2,5 mum. [loayioskeuHbIil ¢lioi 0OBIYHO MPHUIAET AOMOJHUTENBHYI) YCTOHYHBOCTD U YIAPHYIO
NPOYHOCTh KAKIOW IJIMTKE, YTO YBEJIMYMBAET AOJITOBEYHOCTh IUIMTOK. Kpome Toro, (rubkwuii)
MOJUTOKEUHBIN CIIOH MOXKET YCHJIMBATh aKyCTHUYECKHE (3BYKOIOTJIOMIAOINE) CBOWCTBA TIMTOK.
CornacHO KOHKPETHOMY BapHaHTy OCYIIECTBJIEHUS OCHOBHOM CJIOM COCTOMT U3 MHOKECTBA
OTACNIBHBIX CETMEHTOB OCHOBHOIO CJIOsl, NPUKPEIJIEHHBIX IO MEHbIIEH Mepe K OJHOMY
BBIIIEYNOMSIHYTOMY TIOUIOKEYHOMY CIIOK0, MPENNOYTHTEIBHO TAKUM OOpa3oM, YTO CETMEHTBI
BBILIEYIIOMSIHYTOIO OCHOBHOT'O CJIOSI BBINOJIHEHbI C BO3MOJKHOCTBK) B3aUMHOIO BpPAlLCHUSL.
CBOICTBO HU3KONH IMJIOTHOCTH IUIMTOK SIBJSETCS MPEUMYLIECTBEHHBIM ISl  MOJy4eHHs
HAJEKHOTO COECIMHEHHUsI NPU YCTAHOBKE IUIMTKU HA NMOBEPXHOCTh BEPTUKANbHOU CcTeHbl. Kpome
TOT0, OKa3bIBAETCA OCOOEHHO MPOCTOM YCTAHOBKA IUIUTKH Y BEPTHKAIbHBIX YIJIOB, TAKUX KaK
BHYTPEHHUE YTJIbI IEPECEKAOLTNXCS] CTEH U MPEAMETOB MEOEIH, U Y BHEUTHHUX YIJIOB, TAKHX KaK
yIJIbl BXOJOB. YCTaHOBKY Y BHYTPEHHErO WJIM BHEIIHErO yrja OCYLIECTBISIIOT MOCPEACTBOM
oOpa3oBaHus yriyOJeHHs B OCHOBHOM CJIO€ TUTUTKH U3 MEHOMaTepuaa Juisl YIPOLIeHHs H3ruda
WJIU CKJIQAbIBAHUS IIJIUTKH.

ITo ™MeHbIell Mepe ONMH aPMUPYIOIIUH CJIOH MOKET OBITh PACIOJIOXKEH MEXKIY
OCHOBHBIM CJIOEM U BepXHEH MOMAJOKKOH. DTO MOXKET NPUBOAUTH K JONOJHUTEIBHOMY
YJAYYIIEHUIO JKECTKOCTH CaMMX IUIMTOK. JTO TaKKe MOKET MPUBOAUTHL K YJIYyYIIEHUIO
aKyCTUYECKUX (3BYKOTIOTJIOIAIOIINX) CBOWCTB TUTMTOK. APMUPYIOIIUH CIIOH MOXKET CONepKaTh
TKaHbIH WJIM HETKaHbIH BOJIOKOHHBIM MaTepual, HapuMep, CTEKJIOBOJIOKOHHbIN MaTepuan. OH
MokeT uMmerh TomuHy ot 0,2 o 0,4 mm. Kpome Toro, mMoxker ObITh MPENyCMOTPEHO, YTO

Kaxxaass IUJIMTKa COACPXKUT MHOXKECTBO OCHOBHBIX CJIOCB (O6I:;I"IHO MeHbIIEeH TO.]'IH_II/IHI:;I),
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YCTAaHOBJICHHBIX Jpyr Ha Jpyra, IOpU4eM @O MEHbIIEeH Mepe OAMH apMHUPYHOLIUN CJI0oHN
PACIIONIOKEH MEXAY IBYMS MPHJIETAIOIIIMHI OCHOBHBIMH CIIOSIMH.

B TeueHne coenuHEHWs W pPa3beAUHEHHUs] COEOUHHUTENbHbIE YacTH OyayT OOBIMHO
HAKJIOHATBCS U 1e(OPMHUPOBATHCS B CBOEH HAaUMEHEEe MPOYHON CEKLHH WJIH B €€ OKPECTHOCTH.
Jlnst 5TON Lenu MO MEHbIIEH Mepe OJHA COEAUHUTENbHAs 4acTb U3 MEPBOM COECAMHUTEIBHON
YaCcTH U BTOPOH  COEAMHUTENIbHOM YacTH  MPENNOYTHTEIBHO  COINEPXKHUT  MOCTHK,
NPUCOETUHSIOMUN TIpeOeHb BBIEYNOMSIHYTOIO COETUHHUTEIBHOTO 3JIEMEHTa K OCHOBHOMY
CJIOI0, TPUYEM MUHHMMAJIbHAS TOJIIMHA MOCTHKA COCTABJISIET MEHEEe YeM MUHUMAJIbHAS [IMPHHA
rpebHs. D10 OyAeT 3aCTaBisITh MOCTUK (MOCTHUKH), a HE caM rpebeHb ciierka aeopMHUpOBaTHCS
B TEUEHHE COCAMHEHUS M pPa3beAMHEHUs, YTO OOBIYHO SBISIeTCS OJArONPUSITHBIM  JUIS
JOJITOBEYHOCTH (M YCTOWYMBOCTH (hOpMbI) rpeOHEH U, CIEeIOBATENbHO, IOJTOBEYHOCTU W
HAJIe)KHOCTh COETUHEHHUS, OCYIIECTBISIEMOTrO MEXKAY IBYMsI TAHEISIMH.

HuxHsist ctopoHa (HWKHSS TIOBEPXHOCT) BEPXHETO MOCTHKA BTOPOH COETUHUTENBHOM
YacTH, OIpPEHeNsIoas BEPXHIOK CTOPOHY (BEPXHIOK MOBEPXHOCTb) HAMPABICHHOTO BHU3
yrayOneHus, MOXXeT OBITh MO MeHbIIeH Mepe YaCTHYHO HAKJIOHHOW M IPEONOYTHTENBHO
NPOXOAUT BHHU3 B CTOPOHY CEPALEBHHBI MaHenu. BepxHss cTopoHa (BEpXHSS MOBEPXHOCTBH)
HAIPABJICHHOTO BBEPX I'peOHs TakKe MOXKET ObITh 10 MEHBLIEH Mepe YaCTUYHO HAKJIOHHOM,
NpUYeM HAKJIOH 3TOH BEpPXHEH CTOPOHBI HAIPABICHHOTO BBEPX IpeOHS W HAKIOH BEPXHEro
MOCTHKA BTOPOH COENUHHUTEIBHOH YacTH MOTYT ObITh OAMHAKOBBIMH, XOTSI IPH 3TOM TaKXKe
MOSKHO TPEIMNOJIOKUTh, 4TO 00a HAKJIOHA, Hampumep, oOpasyrT Mexny coboit yrox ot 0 mo 5
rpanycoB. HakjloH MOCTUKOBOW 4acTH BTOPOH COEAMHUTENBHOM YaCTH CO3JAET €CTECTBEHHYIO
ocnabJeHHyl0 00JacTb MOCTMKOBOM YacTH, TA€ BEPOSATHBIM SIBIISIETCS BO3HUKHOBEHHE
nepopmanuu

Kaxnpplii w3 HampaBleHHOrO BBepX TIpeOHs W HAMpaBJISHHOTO BHU3 TPeOHS
NPEANOYTUTENBHO SIBJIIETCS 3HAYUTEIBHO JKECTKUM, H 3TO 03HAYAET, YTO I'PeOHU HE BBITIOJTHEHBI
C BO3MOXXKHOCTBIO mojBepratbes nedopmanmn. Ilo cymecTBy, rpeOHU SBISIOTCS OTHOCHUTENBHO
HE3JIACTUYHBIMH M, CJIEOBaTeNbHO, HernOkumu. Kpome Toro, rpebHHM NpPeArnoYTHTENHHO
SIBJIIIOTCS] B CYIIECTBEHHON CTENEeHM IUIOTHBIMH,  3TO O3HAYAET, YTO IPeOHU SABIISIOTCS BEChMa
MAaCCHBHBIMH, TO €CTb LIEJJMKOM HAIOJHEHHBIMH MaTepHAJIOM, M, TAaKUM 00pa3oM, Ha BEpXHEU
MOBEPXHOCTU Y HUX OTCYTCTBYIOT YIIyOJIEHUs, KOTOPbIe Obl OCIAOIISIIN KOHCTPYKIHIO TPeOHS U,
CJIEZIOBATENIbHO, OCYIIECTBIIIEMOE COENUHEHHE TUIMTOK. [locpencTBOM NMPUMEHEHUs JKECTKOTO
IUIOTHOTO MaTepuaia MOJyYaroT OTHOCHUTENbHO MPOYHBIA M IOJTrOBEYHBIH rpeOeHb, 3a CYeT
KOTOPOrO MOKET OBITh OCYIIECTBJICHO HAAEKHOE U IOJIOBEYHOE COENWHEHHE IUIUTOK Oe3
NPUMEHEHHs OTAENBbHBIX IOTMOJHUTEIBHBIX KOMIIOHEHTOB UL OCYIIECTBJICHHUS IOJITOBEYHOTO

COCAMHCHUA.
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CornacHo BapHaHTy OCYILIECTBJIEHUS TUINTKHU IO MEHbIEH Mepe 4acTb HAIPaBJIEHHOrO
BBEPX TOpLA, MNPWIErarolias K BEPXHEH CTOPOHE IIJIUTKH, BBIMIOJHEHA C BO3MOKHOCTBIO
BCTYIUIGHHSI B KOHTAaKT 10 MEHbIIEH Mepe C YacThi0 HANpPaBJICHHOTO BHU3 TpelHs,
MPUJIEralolleil K BEpXHEH CTOPOHE APYroll IUIMTKUM B COEAWHEHHOM COCTOSIHUM YKa3aHHBIX
wmtok. CoeaMHEHWE VKa3aHHBIX IIOBEPXHOCTEH OyZeT MpHBOAWTD K  YBEIUYECHHUIO
3¢ PEKTUBHON KOHTAKTHOH MOBEPXHOCTH MEXYy COEINUHUTEIbHBIMHI YaCTSIMU U, CJIEIOBATEIBHO,
K YBEJIIMYEHHUIO YCTOMYMBOCTH U NMPOYHOCTH COENMHEHHUs MexIy ABYMs niauTkamu. CorjiacHo
OnmaronpusATHOMY BapUAHTY OCYIIECTBICHHS BEPXHssl CTOPOHA IUIMTKH BBINOJHEHA C
BO3MOJKHOCTBIO NIPAKTUYECKU OECLIOBHOTO MPUCOEANHEHHS K BEPXHEH CTOPOHE APYTOH IIUTKH,
U B PE3YJIbTATE 3TOTO MOXKET OBITh OCYINECTBJICHO OECIIOBHOE COEIUHEHHE MEXIY ABYMS
IUIMTKAMH U, B YACTHOCTH, M€y COOTBETCTBYIOLIUMHU BEPXHUMU [IOBEPXHOCTSIMHU.

CornmacHo J1pyromMy BapUaHTy OCYIUECTBICHUS NEPBbIH (DUKCUPYIOIIMH 3JIEMEHT
PAcCIIONIO’KEH Ha PACCTOSIHUU OT BEPXHEH CTOPOHBI HANIPABIEHHOTO BBEPX IpeOHs. DTO SABIAETCS
ONMaronpUsATHBIM, MOCKOJBKY 3TO OyneT OOBIMHO MPUBOIUTH K CHUTYALlMH, B KOTOPOH MEpPBbIHA
(UKCUPYIOIUN 3JIEMEHT PaclOIOKEH Ha MEHEe BBICOKOM YPOBHE, YeM HAaIlpaBJICHHBIH BBEPX
YCTAHOBOYHBIH Kpal IUIMTKH, U MPEUMYIIECTBO 3TOTO 3aKIOYAETCS B TOM, UYTO MOXKET OBITh
YMEHbLIEHa MaKCHMajbHas nedopMamusi BTOPOH COEOUHHUTEIBHON YacTH, B TO BpPEMS Kak
nporecc CoenmuHeHWss © - mpouecc  aedpopmanmuu  MOTyT  OBITh  OCYINECTBJIEHBI  Ha
MOCIIEIOBATEbHBIX CTAANAX. Y MEHbIIEeHUE neQOopMalii IPUBOJUT K MEHBIIEMY HaINpPsDKEHUIO
Marepuaia, 4YTO SBISIETCS ONArONpHSTHBIM JUIA CPOKAa CIy>KOBl COENWHUTENbHOW YacTh
(COenMHUTENBHBIX YacTeH) W, CIeNOBATENIbHO, IUIMTKU (IUIMTOK). COrNacHO 3TOMY BapHUaHTY
OCYILIECTBJIEHHUs] BTOPOH (PUKCHPYIOLTHI 3JIEMEHT 3aHMMAaeT KOMIUIEMEHTAPHOE IMOJIOJKEHHE Ha
PACCTOSIHMU OT BEPXHEH CTOPOHBI HAIPABJICHHOTO BHU3 YIITyOJICHUS.

CornacHo BapHaHTy OCYILIECTBJIEHUs B3aUMHbIN yroJl, ONpeeseHHbIN 0 MeHblIel Mepe
YacThIO CTOPOHBI HAIIPABJIEHHOTO BBEPX IpeOHsI, 0OpaleHHONH B CTOPOHY HANPaBJIEHHOTO BBEPX
TOpPLIA, U HAMPABJIEHHBIM BBEPX TOPLOM (/MM HOPMAJIBIO BEPXHEH CTOPOHBI OCHOBHOTO CJIOS)
MPAKTUYECKH PAaBE€H B3aUMHOMY YIUIy, ONPENEICHHOMY MO MEHBIIEH Mepe 4acTbl0 CTOPOHBI
HAMPABJICHHOTO BHHU3 TIpeOHs, OOpalleHHOW B CTOPOHY HAIPaBJIEHHOTO BHH3 TOpLA, H
HANpPaBJICHHbBIM BHHU3 TOPLOM (W/HJIM HOPMAJbI0 HIDKHEH CTOPOHBI OCHOBHOTO cjosi). B
pe3yJbTaTe 3TOTO MOJKET OBITh OCYLIECTBIEHO COCAMHEHHE C IUIOTHBIM IPHJIETAaHHEM JABYX
yacteil rpebHel Opyr K APYry, YTO OOBIYHO TOBBIIIAET TBEPAOCTh COEAUHEHHS] MEXKAY ABYMS
mutkamu. COIJIacHO BapUaHTY OCYILECTBJEHHUS YIOJi, OIpENeNeHHbIH, C OJHOI CTOpPOHHI,
HaIPaBJIEHUEM, B KOTOPOM MPOXOAUT MO MEHbIIEH Mepe 4acTb CTOPOHBI HANIPABJIEHHOTO BBEPX
rpebHsi, oOpalleHHas B CTOPOHY HANpPaBJIEHHOIO BBEPX TOpLA, W, C APYrOod CTOPOHBI,

HAIPaBJICHHBIM BBEPX TOPLIOM W/HIIM HOPMAaJIbIO BEpXHEH CTOPOHBI OCHOBHOT'O CJIOSI, COCTABJISIET
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ot 0 1o 60 rpaaycos, B yactHocTH, OT O 10 45 rpaaycos, 6osee koHkpeTHO OT O 10 10 rpagycos.
CornacHo JapyroMy BapHUaHTy OCYLIECTBJIEHUs YroJ, ONPEAENeHHBIM, C OJHOH CTOpPOHHI,
HalpaBJieHHEM, B KOTOPOM MPOXOAUT IO MeHbIleH Mepe 4acTb CTOPOHbBI HAIIPABJIEHHOTO BHU3
rpebHsi, oOpalleHHass B CTOPOHY HANpPaBJIEHHOTO BHHU3 TOpLHA, U C JAPYrod CTOPOHBI
HAIPaBJICHHbIM BHU3 TOPLIOM W/WJIM HOPMAaJIbI0 HUXKHEH CTOPOHBI OCHOBHOTO CJIOS, COCTABIISIET
ot 0 1o 60 rpaaycos, B yactHocTH, OT O 10 45 rpaaycos, 6osee koHkpeTHO OT O 10 10 rpagycos.
KoHeuHbIil HaKJIOH CTOPOHBI TpeOHs, OOpalieHHOW K TOpLy, OOBIMHO TakKXKe 3aBUCHT OT
MIPOU3BOJICTBEHHOIO YCTPOMCTBA, MNPUMEHSEMOIro Myl U3roToBjieHus IUUTku. CornacHo
BAapPHAHTY OCYLIECTBJIEHUS] HAKJIOH HAIIPaBJIEHHOTO BHU3 BHIPOBHEHHOI'O Kpas COCTaBJIsIET MEHee
4eM HAKJIOH MO MeEHbIlIel Mepe BepxHell 4acTu HalpaBJEHHOTO BBEpPX TOpLA, U B pe3yibTare
sToro Oymer oOpasoBaHa Kamepa PACHIMPEHUs MEKIy OOeHMMH TOBEPXHOCTSMH, 4TO Oynmer
OnmaronpusATHBIM U AOMYyCKa 3a30pa M KOMIEHCALIMH PACLIMPEHHs], HamnpuMep, BCIEICTBHE
abcopOuuu Biaryu MINTKaMH.

CornacHo BapuaHTy OCYLIECTBJEHMsI IO MEHblIEH Mepe YacTb BEpXHEH CTOPOHBI
HAMPABJICHHOTO BBEPX TIpeOHs MPOXOAWT B HAMPABIECHHH K HOPMAalMl BEPXHEH CTOPOHBI
OCHOBHOTO Cj10sl. Pe3ynbTaT 3TOro 3akirodaercs B TOM, YTO TOJINMHA HAMpPaBJIEHHOTO BBEPX
rpeOHsl YMEHbBINAETCS B HAIPABJICHUU CTOPOHBI IpeOHs, 0OpalieHHONH OT HAIMPaBIEHHOTO BBEPX
topua. IlocpencrBoM HampaBIeHHOTO BHH3 YINIYOJNEHUs, MPAKTHYECKH MPUCOCIMHEHHOTO K
BEPXHEH CTOPOHE HANPABJICHHOTO BBEPX TIPEOHs, B COCOUHEHHOM IOJIOKEHHH JIBYX ILTUTOK
COTJIACHO HACTOSIIIEMY M300pPETeHMIO, I7Ie BEPXHsIsl CTOPOHA HANPABICHHOTO BHH3 YIIyOJIeHUs
IPOXOAUT B HAPABJICHUH HOPMAJU HUXKHEH CTOPOHBI OCHOBHOTO CJIOS, MOKET OBITh MOJIy4E€HA
BTOpasl COEANHUTENbHAS YaCTh, KOTOPAasi, C OJHOM CTOPOHBI, SIBJIAETCS OTHOCUTENBHO MPOYHON U
IUIOTHOH M, C JpYyroil CTOPOHBI, MOXET TapaHTHPOBAThb IOCTATOYHYIO YIIPYTrOCThb, UTOOBI
IOMYyCKaTh OCYIIECTBJEHHE MPUCOEAUHEHHS] K MEPBOM COECOMHUTENBHON YacTH MPUIIETAIoLIei
TUJTUTKH.

YcraHoBouHblE Kpas 0Opa3oBaHbl IIOCKOH IMOBEPXHOCTBIO TaKUM OOpa3oM, HTO
JIOTyCKAETCs OCYIEeCTBIEHNE HAalpaBIeHUs Ipyroi COeINHUTENBHON YaCTH B T€UEHHUE Mpoliecca
COEIMHEHUS JIBYX IUINTOK OOBIYHO TAKUM PETYJIMPYEMbIM 00pa3oM, HACKOJbKO 3TO BO3MOKHO.
OpHako TakXke MOKHO NPEIINOJIOKUTh TNPUMEHEHHE 3aKPYIVIEHHOTO YCTaHOBOYHOIO Kpas.
CornacHo npyroMy BapHaHTy OCYILIECTBJIEHMs IO MeHbIeH Mepe 4acTh YCTAaHOBOUYHOTO Kpas
BTOPOM COEAMHUTENBHONW YaCTH MMEET B CYLIECTBEHHOW CTENEHU MOJOTYK) OPHUEHTALMI0 IO
CPaBHEHHIO [0 MEHBILEH Mepe C YaCThIO HANPABJICHHOIO BBEPX TOPLA MEPBOH COEAUHUTEIbHON
yactu. [locpencTBoM MpuUMEHEHUs STOH Mepbl B COEIMHEHHOM IOJIOKEHHH OOBIYHO 00pasyercs
BO3JYLIHBIM 3a30p MEXKIYy YCTAHOBOUHBIM KpaeM BTOPON COEAMHUTENBHON 4acTH U TOPLIOM

NEepBONH COEIUHUTENBHON 4YacTH. JTOT 3a30p, MpPEeIHAMEPEHHO CO3JaHHBIM MeXay IBYMs
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COCIMHHTENBHBIMH YaCTSMH, OOBIYHO OKa3bIBAETCS MPEUMYIIECTBEHHBIM B TEUEHHE COCTUHEHUS
NPUJIETAIOIINX IUIUTOK, ITOCKOJBKY 3TOT 3a30p HE NPEMSTCTBYeT BPEMEHHOW aedopMariu
COCIOMHHTENBHBIX YacTel, UTO YIPOIIAeT COCAMHEHHE COeNMHHUTENbHBIX dacTeil. Kpome Toro,
CO3/IaHHBIN 3a30p SBISIETCS MPEUMYIIECTBEHHBIM IS LIEJIH TOTJIOMEHHs PACIIUPEHUs TUTUTKH,
BO3HUKAIOIIETO, HAPUMEP, B PE3YJIbTATe H3MEHEHUH TEMITEPATyPhl OKPYKAIOIIEH CPEabl.

CornacHO BapHaHTy OCYLIECTBJIEHHS] 4YaCThb HANPABJICHHOTO BBEPX TOpLA MEPBOU
COEAMHUTEIBHON YaCTH, IPUCOEUHEHHAs K OCHOBHOMY CJIOI0, 00pa3yeT YHOPHYIO ITOBEPXHOCTh
0 MeHbLIEH Mepe sl 4YacTH CTOPOHBI HANPAaBJICHHOTO BHU3 TIpeOHs, OOpameHHbId OT
HAMpPaBJICHHOTO BHU3 Topua. TakuM 0Opa3oM, MOXKeT OBbITh OCYLIECTBIEHO MJIOTHOE NMPUJIETAaHHE
10 MEHbLIEH Mepe BEPXHENW CTOPOHBI IUTUTOK, YTO OOBIYHO OKAa3bIBAETCS IIPEUMYIIECTBEHHBIM C
TOYKH 3pEHHs MOoJb30BaTeNss. YacTh HampaBIeHHOTO BBEPX TOpPIA MEPBOH COEAMHUTENBbHOU
YacTH, [PUCOENUHEHHAs K OCHOBHOMY CIIOK0, 37€Cb TPEANOYTHTEIbHO  SIBJISETCS
OPUEHTHPOBAHHOM MpaKkTHYECKH BepTUKanbHO. IIo MeHbinell Mepe, 4YacTb CTOPOHBI
HANpPaBJICHHOTO BHM3 rpelHs, oOpameHHas OT HampaBJIEHHOTO BHU3 TOPILA, 3/1€Ch TaKXKe
NPEANOYTUTENBHO SIBJIIETCS OPUEHTUPOBAHHON TMPAKTUYECKH BepTHKaNbHO. IlpuMeHeHme
NPAKTUYECKH BEPTHKAJIBHBIX YIIOPHBIX MOBEPXHOCTEH B 00X COEMUHHUTEIbHBIX YaCTSIX UMEET
NPEUMYIIECTBO, 3aKJIIOYAIOIIEECss B TOM, YTO B COEIWHEHHOM IOJIOKEHHH COCIUHHTENbHbIE
9YaCTH MOTYT MPOYHO NMPUCOCAUHATHCS IPYT K APYTY C OTHOCHUTENBHO IIJIOTHBIM MPUJIETaHHUEM.

OObIMHO OKa3bIBAETCS MPEUMYIIECTBEHHBIM HAINpaBJIEHHOE BBEPX YIIyOJIeHHE, KOTOpPOe
BBITIOJIHEHO C BO3MOXKHOCTBIO TNPHEMa C TUIOTHBIM NPUJIETAHUEM HAINPABICHHOTO BHU3 I'PEOHS
npuseraroimel uTKy. IIpuemM B HampaBJeHHOE BBEPX YIIyOJieHHE WM MO MEHbLIEH Mepe ero
9YacTh HAIpPaBIEHHOTO BHU3 TpeOHS C IUIOTHBIM NpPUJIETAaHHEM HMEET MPEeUMYIIeCTBO,
3aKJIOYANOIIEECcs] B TOM, YTO HANPABJICHHBIH BHU3 IpeOCHb OXBATHIBAECTCS C OTHOCHTEIBHO
IUIOTHBIM TIPWJIETAHHEM HAIPABJICHHBIM BBEpX YIUIyOJEHHEM, 4YTO OOBIYHO YCHIIMBAET
NPOYHOCTb COCAMHEHHOW KOHCTPYKIHMH. Takoe ke yCIIOBHE IpHMEHSeTCS Il BapuaHTa
OCYIIECTBJIEHHs], COIJIACHO KOTOPOMY HAalpaBJIEHHOE BHM3 YyINIyOJeHHE BBIIOJIHEHO C
BO3MOJKHOCTBIO TTpHEMa C TJIOTHBIM NPUJIETAaHUEM HAIPABICHHOTO BBEPX I'PeOHS MpHIIeraroLei
TUTUTKH.

CornacHo BapuaHTy OCYIIECTBJICHUS HATIPABJICHHBIH BBEPX TOPEL U HAIPABJICHHBINH BHU3
TOpELl TPOXOISAT B MPAKTHYECKH MapajUICIbHOM HAMPABICHUH. OJTO JeJlaeT BO3MOXKHBIM
OTHOCHTEJIbHO TECHBIH KOHTAKT TOPLOB, & TAKXKe (PUKCHPYIOIIMX 3JEMEHTOB IPYr K APYTY B
COCIMHEHHOM TMIOJIOKEHUH, 4YTO OOBIMHO ycmiuBaeT 3¢dext Qurcaunu, OCyIeCTBISEMbIN
(UKCUPYIOIUMH 3JIEMEHTAMH.

CornmacHo J1pyroMy BapUaHTy OCYINECTBJICHUS NEPBbIH (UKCUPYIOIIUN 3JIEMEHT

COIEPKHUT MO MEHbLIEH Mepe OIWH HANpaBJICHHBIH HAPy’Ky BBICTYI, U BTOPOH (PUKCHPYIOLIHIA
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3JIEMEHT COAEPKUT IO MEHbLIEH Mepe OJHY BbIEMKY, IPUYEM HalpaBlIEHHBIH HapyXy BbICTYII
BBINIOJIHEH C BO3MO)KHOCTBIO TI0 MeEHbIleH Mepe YacTHUYHOIO MOMELIEHUS B BBIEMKY
npuJIeraroIiell COeIMHEHHON TUTUTKH JUISA LEJIN OCYIIEeCTBICHUsT (PUKCUPOBAHHOTO COENMHEHMS.
DTOT BapHAHT OCYLIECTBJIEHUS] OOBIYHO OKAa3bIBAETCA MPEHMYILIECTBEHHbIM C TOYKHU 3PEHHS
opraHusauuu npousBoacTBa. IlepBelli (PUKCHPYIOLUINI 3J€MEHT W BTOPOH (PUKCHPYIOLIHIA
3JIEMEHT TPEANOYTUTENbHO NPUHUMAIT KOMIUIEMEHTApHYIO (OpMy, M B PE3YJIbTaTe€ 3TOTO
OyZIeT OCYIIECTBJIEHO COENUHEHNE C T€OMETPUIECKIM 3aMbIKaHHEM (PUKCUPYIOIIHUX 3JEMEHTOB
NPUJIETAIOIINX TUIMTOK APYT K APYry, 4TO moBbimaer 3¢gQekTuBHOCTh (ukcanuu. B kadectse
aNbTEPHATUBBL, BTOPOH (PUKCHUPYIOIIUI 3JEMEHT CONEPXKUT IO MEHbIIeH Mepe OIHH
HANPaBJICHHBIH HApPy>Ky BBICTYI, W NMEPBBIH (PUKCHPYIOUIUH 3JEMEHT COIEP)KUT IO MEHbLIEH
Mepe OJIHy BBIEMKY, IPHUYEeM HaIPaBJIEHHBIN HApy>Ky BBICTYI BBIMOJHEH C BO3MOXHOCTBIO IO
MeEHblIeN Mepe YaCTUYHOIO MOMELIeHHs] B BbIEMKY INpHJIErarolieil COeAMHEeHHbIN IUINTKa AJis
LeJH OCYILIECTBJIEHHUs (UKCHPOBAHHOTO coeanHeHus. COriacHO BapHAHTy OCYLIECTBJIEHUS,
KOTOPBII HE COCTABJISIET YacTh HACTOSIILEr0 M300PETeHUs, TAKIKE MOXKET ObITh MPEAyCMOTPEHO,
YTO TNEPBBbIA U BTOPOH (PUKCHUPYIOIIHE 3JIEMEHThI 0Opa3oBaHBI HE MOCPENCTBOM KOMOHMHAIIMH
BBICTYIIa M BBIEMKH, HO IIOCPEICTBOM JAPYrod KOMOHMHALMS  B3aMMOAEHCTBYIOLINX
npopMINPOBAHHBIX ~ MOBEPXHOCTEH  W/MIM  KOHTAKTHBIX  IOBEPXHOCTEH C  BBICOKHM
k03 puumentom Tpenus. CoriacHoO 3TOMY MOCJIEAHEMY BAPHUAHTY OCYIIECTBJIEHHUS] TEPBBIH
(bUKCUpPYIOIUN 3JEMEHT W/MIN BTOPOH (PUKCUPYIOIIUN 3JIEMEHT MOTyT ObITh 0Opa3OBaHbI
NOCPencTBOM (TUIOCKOW MIIM MMEIOLIeH HHYI0 (OpPMY) KOHTAKTHOH TOBEPXHOCTH, COCTOSIIEH U3
HEOoO0s13aTeNIbHO OTIENBHOTO IIJIACTUYECKOr0 MaTepuaia U BBIMOJHEHHOH C BO3MOYKHOCTBIO
CO3/IaHUsl TPEHUS C JPYrUM (PUKCHPYIOIIMM 3JIEMEHTOM JPYrod IUIMTKH B COBMEIIEHHOM
(coennHeHHOM) cocTOSTHUH. IIpUMepBl MIACTUYECKUX MaTEPHUAJIOB, MOAXOMSALINX ISl CO3MaHMS
TPEHUs1, IPEACTABIIAIOT COOOM:

- ameranb (nonmokcumeruiieH, POM), KOTOpBIH SBISETCS JKECTKHM M MPOYHBIM C
XOPOLINM COTPOTHBJIEHUEM TOJ3YYECTH, OH MMEEeT HU3KHH KOA(PQPHUIMEHT TPEHUs, COXPAHSIET
YCTOMYMBOCTb NPHU BBICOKMX TEMIIEpaTypax M IPOsBISET XOpollee COMNPOTUBJIEHUE IIO
OTHOLIEHUIO K ropsiueii BOAE,

- HelnoH (monmamun, PA), xoropelit abcopOupyer Gosbine Biard, 4emM OOJBIIHHCTBO
MOJIUMEPOB, U Y KOTOPOTO KauecTBa yNApPHOH MPOYHOCTH M OOIIEro MOJIOMEHUS SHEPTHH
3HAYUTEJBHO YJIYYILIAIOTCS MO MEpe TOro, Kak OH abcopOupyer Biary, HEHJIOH TakKe HMeeT
HU3KUH KO3((UIUEHT TPEHHUs, XOPOLINE 3JIEKTPUYECKHE CBOIMCTBA M XOPOLIYID XUMHUYECKYIO

CTOMKOCTB,
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- nomupranamun (PPA); 3ToT BbICOKO((DEKTHBHBIN TOTHAMHIT MUMEET 3HAYUTEIHHO
YJIYYIIEHHYID TEPMHYECKYI) CTOWKOCTh M TMOHIKEHHYIO CIMOCOOHOCTh abcopOuuu Biard, OH
TaKXe UMEEeT XOPOLIUH XUMUYECKask CTOMKOCTB,

- nomm¢upadupkeron (PEEK), kotoperit npencrasisier cob0l yCTOWUMBBIN K BBICOKOM
TeMIIepaType TEPMOIUIACTUYECKUI MaTepual, UMEKLIHI XOPOLWYI) XUMHUYECKYK) CTOMKOCTb U
OTHECTOMKOCTP B COYETAaHMHM C BbICOKMH mpouHocThio; PEEK sBusercs ¢asopurom B
a3POKOCMHUYECKON MPOMBIIIJIEHHOCTH,

- nomudenwiencynbpun (PPS), koTopeii obecrneunBaeT OalaHC CBOWCTB, BKJIFOYAs
XUMHYECKYI0 CTOMKOCTh M YCTOHYMBOCTb K BBICOKOW TEMIEpaTrype, COMNPOTHUBJICHUE
pacpOCTPAHEHUIO TOpPEHUs, TEeKY4eCTb, YCTONYMBOCTb pPa3MEpOB U XOPOILIME 3JEKTpUUECKHe
CBOMCTBA,

- nommbytunenrepedranar (PBT), koTopslil mposBIsieT yCTOMYNBOCTD Pa3MEPOB U IMEET
BBICOKYIO TEPMUYECKYIO U XUMHUYECKYIO CTOMKOCTh B COUETAHUHU C XOPOLIUMH BJIEKTPUUECKUMU
CBOWCTBaMHU;

- repMorutactuaeckuii nomuumua (TPI), koTopoMy NpUCYIIH OrHE3alUTHBIE CBOHCTBA, a
TaKXKe Xopourne GU3nIecKkne, XHMUIEeCKHe 1 N3HOCOCTOHKNE CBOHCTBA;

- mnonukapboHat (PC), KOTOpeIi HMMeeT XOpOLIYI YIApPHYE) MPOYHOCTb, BBICOKYIO
TEPMHUUYECKYI0 CTONMKOCTb XOPOUIYI0 YCTOMUMBOCTBH pa3mepoB; PC Takke HMeeT Xopoliue
3JIEKTPUYECKUE CBOMCTBA U SIBJISIETCS] YCTOWYMBBIM B BOJE M MUHEPAJbHBIX UM OPraHUYECKUX
KUCJIOTAax; U

- nommdupumug (PEI), KoTOpbIil cOXpaHAeT MPOYHOCTD U KECTKOCTh MPH MOBBIIIEHHBIX
TeMIleparypax; OH TakXe HMeeT XOpPOUIYK MAOJIOCPOYHYH0 TEPMUYECKYIO CTOHWKOCTb U
YCTOWYUBOCTb Pa3MepoB; €My MPUCYIIHM OTHE3AIIUTHbIE CBONCTBA U CTOMKOCTH MO OTHOLIEHHIO
K yIJI€BOJOPOAAM, CIIUPTaM U TaJIOT€HUPOBAHHBIM PACTBOPUTEINSM.

OKCIUlyaTallUOHHbIE XapaKTePUCTHMKH MHOTHMX W3 MpPEJCTaBJICHHBIX BbIlIE MOJUMEPOB
TAKXK€ MOTYT OBITh YJYYIIEHBI IMOCPEACTBOM INPHMEHEHHs! ONpPEAENCHHBIX T00aBOK, KOTOPbBIE
YMEHBLIAIOT TpeHue (ecam 3TO JkenarenbHO). [lonmuMmepHbId Marepuas ¢ BBICOKUM
k03¢ puLeHTOM TpeHHsT MOKeT OBITh MPUMEHEH, HampuMmep, B Gopme (OTHENBHOI) MOJOCKU
marepuana. [IppuMeHeHne 3Toro MoJUMEPHOrO MarepHaa ¢ BBICOKMM KO3((QULIMEHTOM TpeHHs
MIO3BOJISIET TIOJYYUTh JAIBbHIOK CTOPOHY (BHEIIHIOKO CTOPOHY) HANPAaBJIEHHOTO BBEPX IPeOHS U
HaIpaBJIEHHBIH BHU3 TOPELl, KOTOPble UMEIOT MPAKTUUYECKHU MJIOCKYH0 KOHCTPYKLUIO.

CornacHO BapHaHTy OCYIIECTBJIEHHS] HACTOAIIErO0 W300pETEeHHs] B IUINTKE TEPBBIN
(UKCUPYIOIUN 3JEMEHT PACIOJIOXKEH Ha PACCTOSIHUH OT BEPXHEH CTOPOHBI HANPAaBICHHOTO
BBepX rpedHs. PacronokeHrne nmepBoro (PUKCHUPYIOMIEro 3JIEMEHT Ha PACCTOSTHUHM OT BEPXHEH

CTOPOHBI HAIIPAaBJIEHHOTO BBEpX IpeOHsA mMeeT psn mnpeumymects. [lepBoe mpenmyliecTBo
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3aKJIFOYAETCS. B TOM, YTO TAaKO€ TIOJIOKEHHE TMepBOro (PUKCHUPYIOIIEro 3JIEMEHTa MOJXKET
yIPOIIATh COENUHEHNE MEKIY MPHIICTA0IUMHU TUIUTKAMH, TIOCKOJIbKY MEPBBIA (PUKCHPYIOLITHIA
3JIeMEHT Oy/IeT PacIoNioskeH HUKe (HUKHEH 4acTH) YCTAHOBOYHOTO Kpasi HAIPaBJIEHHOTO BBEPX
rpeOHs, U B Pe3yJbTaTe 3TOTO0 COEAMHEHHE MEKAY ABYMS COENUHUTEIbHBIMU YaCTSIMH MOXKET
OBITH OCYIIECTBJICHO B HECKOJIbKO CTaawil. B TeueHmne mpouecca COCOMHEHUSI CTOPOHBI IpeOHs,
oOpaleHHble B CTOPOHY COOTBETCTBYIOIIMX TOPLOB, OYOYT MEPBBIMH COCOUHSATHCS APYT C
APYroM, M TOCHE 3TOro (PUKCHPYIOLUIUE 3JIEMEHTbI COSTUHSIIOTCS APYT C APYTOM, YTO OOBIYHO
TpeOyeT MeHbIIeH MaKCUMAaJlbHOW (aMIUTUTYIbI) POTALMH H, COOTBETCTBEHHO, nedopmanuu
BTOPOH COEAMHUTENIbHOW YaCTH TMpHJIETAOINe! TUTUTKH, YeM B TOM Cllydae, €Ciu Obl TepBbIH
YCTAHOBOYHBIH Kpail M MepBbIH (PUKCUPYIOIIUN 3JIEMEHT OBLIM PAaCIOJOKEHbl Ha Oojiee WU
MEHEE OJMHAKOBOW BBICOTE. JIOMONHUTENBHOE MNPEUMYINECTBO PACHOJIOKEHUS] IEPBOro
(pUKCUPYIOIIEro 3JIEMEHTa Ha PACCTOSHUM OT BEPXHEH CTOPOHBI HAIPABJICEHHOTO BBEPX I'peOHs
3aKJIIOYAETCSL B TOM, YTO YBEJIMYMUBAETCSI PACCTOSIHUE A0 YNPYrOro COEAUHEHUs MEXAY KaKaon
COCIOMHHUTENBHON YacTH M OCHOBHBIM CJIOE€M, OOBIMHO OOpPa30BAaHHOTO YIPYTUM MOCTHKOM
KQ)KJOH COeIMHUTENIBHON 4aCTH, U B Pe3yJIbTaTe 3TOrO KPyTALIUHA MOMEHT, BO3JAEHCTBYOIUN Ha
COCOMHHTENBHBIE YaCTH, MOKET ObITb CKOMIIEHCUPOBAH OTHOCHTENBHO OBICTPO MOCPENCTBOM
(UKCUPYIOIUX 3JIEMEHTOB, YTO MOXET JOTIOJHHUTENIbHO TOBBIIATh HAalEKHOCTh (pukcauuu. B
TOM CJIy4ae, €Cli He MPUMEHSIOT MEePBbIH (PUKCUPYIOIIHMHA 3JIEMEHT M BTOPOH (PUKCHPYIOLIHIA
3JIEMEHT, MOJKET OKa3aTbCsl OJAarompHUsITHBIM, YTO CTOPOHA HAINPABJIEHHOTO BBEPX TI'peOHS,
oOpallieHHast OT HANPABISCHHOTO BBEPX TOPLA, PACIIONOKEHA HA PACCTOSHUU OT HATPABJICHHOTO
BHM3 TOPLIA B COEAMHEHHOM COCTOSIHUU MPUIIETAOIINX IIIIUTOK.

CornacHo NpeAno4YTUTEIbHOMY BapUaHTy OCYLIECTBJIEHHs CTOPOHA HAIIPaBJIEHHOTO BHU3
rpebHs, oOpalleHHass OT HANpaBJIEHHOTO BHU3 TOPLA, CHAOXKEHA TPETHHM (PUKCHUPYIOIIUM
3JIEMEHTOM, M TNPU 3TOM HANPABJICHHBIH BBEPX TOpPEL CHAOKEH 4eTBEPTHIM (PHKCHPYIOLINM
3JIEMEHTOM, TPUYEM BBILICYIOMSHYTBIH TpPeTHH (UKCUPYIOUIUI 3JEMEHT BBIMIOJHEH C
BO3MOJKHOCTBIO B3aMMOJEHCTBHSI C YETBEPTHIM (PUKCUPYIOIIMM 3JIEMEHTOM JIpYroi rimtku. B
pe3yJibTaTeé 3TOrO BO3HUKAET JOTOJHUTENbHBIH BHYTPEHHMH (PUKCHPYIOIINMA MEXaHHU3M,
KOTOPBINA MOXET AOMOJIHUTENBHO YJIYyYIlaTh YCTOHYMBOCTD U HANEKHOCTb coenuHenus. Kpome
TOTO, COTJIACHO 3TOMY BAapUAHTY OCYILECTBJICHUS TPETUH (MM YeTBEPTHIH) (PUKCHPYIOLIHIA
3JIEMEHT MOXeT ObITh 0Opa30BaH OJHUM HMJIM HECKOJbKHMHU BBICTYIIAMH, NPUYEM YETBEPTHIH
(wmu Tperui) (QUKCUPYIOIIHMIA 3JEMEHT MOKeT ObITh O0Opa3oBaH OJHON WM HECKOJbKUMU
KOMIIJIEMEHTAPHbIMU  BbIEMKAMH, BBIMOJIHEHHBIMH C BO3MOJKHOCTBIO B3aUMOJIEHCTBUSA C
BBIIIEYIOMSIHYTBIMU BBICTYIIAMH B COEIMHEHHOM COCTOSHMM MPHJIETaroluX IUINTOK. MoXHO
MPEANOJIOKUThb, YTO KpaTdailllee pPacCTOSHUE MEXAY BEPXHUM KpaeM HAaNpaBJIeHHOIO BHU3

rpeOHS M HIDKHEH CTOPOHOW OCHOBHOTO CJIOSI ONPEAENsieT IUIOCKOCTh, IMPHYEM TPETHH
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(UKCUPYIOMUH 3JIEMEHT M 10 MEHBIIEH Mepe YacTh HAIPABJICHHOTO BHU3 IPEOHS PaCIIONOKEHBI
Ha MPOTUBOMNOJIOKHBIX CTOPOHAX BBIIEYIOMSIHYTOM IUIOCKOCTH. B 3TOM ciydae Tperuit
(UKCUPYIOMUH 3JIEMEHT BBICTYIAET MO OTHOLICHUIO K KPar TUIMTKH, ONPEACTICHHOMY BEpXHEH
CEeKIMEeH WJIN BEPXHEH MOBEPXHOCTHIO IUIUTKHU. 37eCh TPETHH (PUKCHUPYIOUIUI 3IEMEHT MOMKET
BBICTYNIaTh B MPUJIETAIOLIYI0 MJIUTKY B COCIUHEHHOM COCTOSIHMM, YTO MOKET AOMOJHUTEIBHO
yJy4dllaTh COEAUHEHHE IUIUTOK. JTO OKAa3bIBAETCsl MPEHMYILECTBEHHbIM B TOM Cllydae, €CiH
MUHHMaJIbHOE PACCTOSIHUE MEKIY BBIMIEYTOMSIHYTOH (PUKCHUPYIOIIEH MOBEPXHOCTHIO U BEPXHEH
CTOPOHOM IJIUTKHU COCTABJISIET MEHEE Y€M MUHHUMAJIBHOE PACCTOSIHUE MEXKy BEPXHEH CTOPOHOMN
HAMPaBJICHHOTO BBEPX IpeOHS M BBHILEYNOMSIHYTOH BEpXHEH CTOPOHOH IUMTKH. JTO Oymer
YMEHBIIATh MAKCUMAJBbHYIO NehOpMaIii0 BTOPOH (WM MEPBOI) COENUHUTEIBHON YacTH, B TO
BpeMsi Kak MPOLIECC COCAMHEHHUS U mpouecc nedopManid MOTYT ObIThb OCYIIECTBIECHBI HA
MOCIIEIOBATEbHBIX CTAANAX. Y MEHbIIEeHUE neQOopMalii IPUBOJUT K MEHBIIEMY HaINpPsDKEHUIO
MarepHaa, 4yTo SBJSIETCs OJAronpUsATHBIM B OTHOIIEHHWH CPOKA CIYKOBbI COENMHUTEIbHON YacTH
(coenMHUTENBHBIX YacTel) U, CIEOBATENbHO, IUTUTKH (TUTUTOK).

Kaxnass nnuTka, nOpeaHasHaueHHas [ UCHOJB30BAaHUA B CHUCTEME  COIJIACHO
HACTOSIIEMY HU300PETEHHI0, COACPIKUT OAHY MIIM HECKOJIbKO MEPBBIX COENUHUTEIbHBIX YacTei,
OJTHY MJIM HECKOJIbKO BTOPBIX COCIUHHTENbHBIX YacTel, W/ KOMOMHALIMIO 1O MEHbIIEH Mepe
OJHOW NEPBOM COENUHMUTENBHONW 4YaCTU W MO MEHbIIEH Mepe OJHOW BTOPOU COEAMHUTENBHON
gacTd. MOXKHO TNPENroJIOKUTh, YTO B OOHOH HIM HECKOJBKUX (OCTAIbHBIX) KPAaeB ILIUTKH
NPUCYTCTBYET  aJbTEPHATHUBHAs COEAUHUTENIbHAsl 4acTb, Takas Kak TPaAULMOHHBIN
HAKJIOHEHHBbI BHU3 NMpPOQWib, PACKPBITHINA, B KauecTBe mpumepa, B nokymenre US4,426,820,
COAEpKAHUE KOTOPOrO BKIIOYEHO B HACTOSIIMM JOKYMEHT MOCPEACTBOM CCBUIKM. Takoi
HAKJIOHEHHBIN BHU3 NPOQIIIb, KaK MPABUIIO, COAEPIKUT MEPBbIA Kpall (TPEThIO COEANHUTEIbHYIO
9acTh), COIEPIKAIIYIO HANIPABIEHHBIN BOOK rpeOeHb, MPOXOASAIINI B HATIPABJICHUH, TPAKTHYECKH
NapajuIeIbHOM 110 OTHOLIEHHIO K BEPXHEH CTOPOHE MaHeNH, MPUYeM HIDKHS nepenHsis 00aacTb
BBIIIEYNIOMSIHYTOTO HAIIPABJIEHHOTO BOOK I'peOHs SIBISIETCS 3aKPYIJICHHBIM IO MEHBbINEH Mepe
YaCTUYHO, U TIPU STOM HIDKHSIS 3a1HSA O0JIACTh BBILIEYIIOMSHYTOTO TpeOHs CKOH(PUTYPUPOBaHA
KaK Hecymas o0JacTb, NMPUYEM HIDKHSS 3afHsAs OOJAacTh pacojiokeHa OJibke K YPOBHIO
BEPXHEH CTOPOHBI MMaHeNH, YeM HanboJjiee HU3Kast 4acTh HIDKHEH nepenHeil o0nacTy, U Ipu 5TOM
NPOTHBOIIOJIOXKHBIA BTOPOH Kpall (4eTBepTasl COCOUHHUTEIbHAS YacTb) COACPIKUT BBIEMKY IUIS
NOMEIIEHUsI TI0 MEHbLIeH Mepe YacTH HalpaBJIEHHOro BOOK rpeOHs CIenyrollei MaHenu, rae
BBILIEYIIOMsIHYTasl BBbIEMKA OIpeNesieHa BEpXHEH KPOMKOM M HIKHEHM KPOMKOH, NpUYeM
BBIIIEYNOMSIHYTAsl HIDKHSS KPOMKa CHaO)KeHa HAlpaBJICHHBIM BBEPX BBICTYMAIOLIUM YCTYIIOM
IUI TIOAZIEPKKU Hecylled o0JacTH HampaBieHHOro BOOK IpeOHs, W MPHU 3TOM HAaIpPaBICHHBIH

BOOK TpedeHb CKOHCTPYHUpPOBAaH TakuM oOOpa3oM, 4TO (PUKCAlUs MPOUCXOIUT MOCPEICTBOM
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OBW)KEHUS, BBOIIIETO B BBIEMKY HAINPaBJIEHHOrO BOOK TpebHs clenyroulell mNaHemn Hu
HAKJIOHHOTO JIBWKEHHsI BHU3 B HAIPABIEHUU OCH, MapauleIbHOIN MO0 OTHOIIEHHIO K MEPBOMY
Kparo, U B Pe3yJIbTaTe 3TOTO BEPXHsisi CTOPOHA HAIMPABJICHHOTO BOOK rpeOHs OyIeT COenuHSAThCS
C BepXHel KPOMKOH, U Hecymiasi 00acTh HampaBIeHHOTO BOOK rpedHs OyieT MoAnep:KUBaThCs
YCTYIIOM HIDKHEH KPOMKH W/ oOpamieHa K HeMy, NPUBOAA K (PUKCAIMU TPHIIETAFOIINX
NaHeJe Ha MEPBOM M BTOPOM KpasX OJHOBPEMEHHO B TOPHU3OHTAJIBHOM HAIPABICHHH U B
BEPTUKAJIBHOM HAIPABIICHHH.

CornacHo BapHaHTy OCYIIECTBICHHS MHOXECTBO CTOPOH (MJIM KPaeB) IJIUTKU COAEPIKAT
NEPBYIO COEAWHUTENIbHYK0 4YacTh, M MHOXECTBO CTOPOH IUIMTKH COAEPIKaT BTOPYIO
COCOMHHTENBHYI0 4acTh, NMPUYEM KaXKaas MepBas COCTUHHUTENbHAs 4YacTh M KaKOas BTOpas
COCIMHHTENbHAS YacTh HAXOIATCS Ha MPOTHUBOTIOJIOKHBIX CTOPOHAX IUIUTKH. Takum oOpasom,
KaX/1asli CTOPOHA TUIMTKA MOXeT ObITh CHaOXeHa COEAMHUTENIbHOW YaCThI0, YTO YBEINYHBAET
BO3MOJKHOCTH COEIOMHEHHUS IUIMTKU. 34 CYET HAXOXKICHHs NMEePBOH COEAMHUTENBHOW YacTH |
BTOPOH COENWHHUTEIBHONH YaCTH Ha NPOTHUBOIOJIOKHBIX CTOPOHAX Ul IOJIb30BaTeNs Oyaer
OTHOCHTEJIbHO TMPOCTOH YKJIaaKa IMoja, OOpa3s0BaHHOTO IUIMTKAMH COTJIACHO HACTOSIIEMY
n300pEeTEeHNI0, TOCKOJIBKY KaKAas IUIUTKA MOYKET OBITh M3TOTOBJIEHA OJUHAKOBBIM CIOCOOOM.
[Ipuneraromie Kpasi TIIMTKH MOTYT ObITh CHAOXEHbI COENUHUTEIbHBIMH YacTSAMU Pa3IHMYHBIX
THUIIOB.

Hacrosmee n3o0peTerHne Tak:ke OTHOCHUTCSI K IIMTOYHOMY TMOKPBITHUIO, B YACTHOCTH, K
HAIOJBHOMY MOKPBITHIO, COCTOSIIIEMY M3 B3aMMHO COEUHEHHBIX IUTUTOK COTJIACHO HACTOSIIIEMY
n3o0perenuro. Hactosiee n3oOpereHue Takske OTHOCUTCS K IUTUTKE U1l IPUMEHEHHUS B CHCTEME
YHHBEPCAJIBHBIX IIUTOK COTJIACHO HACTOSIIEMY H300pPETEHUIO.

Hacrosimee wu3o0pereHue OyneT pa3bsCHEHO Ha OCHOBE HEOTPAHUYUTENbHBIX
NPUMEPHBIX BapHAHTOB OCYIIECTBJIEHUs, TPENCTaBJIEHHBIX Ha ciexayoummx ¢urypax. B
HACTOSIIEM TOKYMEHTE:

Ha ¢ur. 1 cxeMaTHUECKU NPEACTaBJICH BHJ COOKY HANOJbHOHN TUIMTKH COTJIACHO TIEPBOMY
BAPHUAHTY OCYLIECTBIIEHHS HACTOALIETO N300PETEeHNS,

Ha Qur. 2a CXeMaTUYECKH MPEICTABJICHbl COCAMHUTENbHbBIE YaCTH HAMOJbHOW TUIMTKU
COTJIACHO BTOPOMY BApPHAHTY OCYIIECTBJICHHUS] HACTOSILIETO U300PETEeHNS,

Ha ¢ur. 2b cxemMaTH4ecKH MPenCcTaBIeHbl B COCAMHEHHOM IIOJIOKEHHUH IBE HAIOJIbHBIC
IUTUTKY, COAEPIKAINe COSAMHUTENbHBIC YaCTH, KOTOPBIE MPEICTaBJICHBI Ha (ur. 2a;

Ha Qur. 3a CXeMaTU4YEeCKHU IPECTABJIEHbl COCTUHUTENbHbIE YaCTH HAMOJbHOW TUIMTKU
COTJIACHO TPETHEMY BaAPHUAHTY OCYIIECTBICHHS HACTOSIIETO H300pETEHNS,

Ha ¢ur. 3b cxemaTHuecku NpencTaBlieHbl B COCAMHEHHOM ITOJIOKEHHH JBE HAIIOJIbHBIC

IJINTKHU, COACPKAIMNUE COCAMHUTECIIBHBIC YaCTHU, KOTOPBIC IPCACTABJICHBI HA (I)I/Il". 3a,
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Ha Qur. 4a CXeMaTUYECKHU IPEICTABJIEHbI COCTUHUTENbHbIE YaCTH HAIMOJbHOW TUIMTKU
COTJIACHO YE€TBEPTOMY BapUAHTY OCYLIECTBIEHHS HACTOALIETO N300pEeTEeHNS,

Ha ¢ur. 4b cxemMaTHUecKu NMPenCcTaBJeHbl B COCOMHEHHOM IIOJIOKEHHHU IBE HAIOJIbHBIC
IUTUTKY, COAEPIKAINe COSAMHUTENbHBIC YaCTH, KOTOPBIE MPEICTaBJICHBI Ha (ur. 4a;

Ha Gur. 5 cxeMaTu4ecKH MPEACTaBiIeH BHUI COOKy neTalieii MHOTOCIOWHOrO MaTepuaia
HAMOJIbHOM IUIMTKH  COTJIACHO BO3MOKHOMY  BapHaHTy OCYILNECTBJIEHUS  HACTOALIErO
n300peTeHus,

Ha ¢ur. 6 NpPEACTaBICHO MEPCIeKTUBHOE H300pakeHue naeTanell MHOTOCIOHHOTrO
MaTepHuasa HaloJbHOW IUIUTKU COTVIACHO CIEAYIOIIEMY BO3MOKHOMY BAPHUAHTY OCYILIECTBIICHUS
HACTOSIIEro N300peTeHHS,

Ha ¢ur. 7a cXeMaTH4eCKH NPEACTaBJICH BHUJ CBEPXY HAMOJBHOW IUINTKH B IEPBOU
BO3MOJKHOH KOH(pUTrypauy,

Ha ¢ur. 7b cxemaTudyeckw MpeACTaBleH BHUJ CBEPXY HAINOJbHOW IUIUTKH BO BTOPOH
BO3MOJKHOH KOH(pUTrypauy,

Ha ¢ur. 7c cxXeMaTHM4ecKH TMPEACTABICH BHUI CBEPXY HANOJBHON IUINTKH B
KOH(UTYpalKH, IPEICTaBICHHON Ha ¢ur. 7b, COrIaCHO BTOPOMY BapUAHT OCYIIECTBIICHUS,

Ha ¢ur. 7d cxeMaTHUECKH NPENCTaBJIEH BUJ CBEPXY INEpPBOH KOH(QUIYpALMH CHUCTEMBI
IUTUTOK, COZIeprKaliell MHOKECTBO HATIOJIBHBIX TUIUTOK, KOTOpBIE MPEACTaBIeHbI HA (ur. 7a-c,

Ha Qur. 7e cxeMaTH4YeCKu NPENCTaBJIEH BUI CBEPXY BTOPOH KOH(QUIYpaLUH CHCTEMBI
IUTUTOK, COZleprKalell MHOKECTBO HAIIOJBHBIX TUIUTOK, KOTOPBIE MPeCcTaBlieHb! Ha (ur. 7a-b;

Ha ¢ur. 7f cxemMaTH4ecKH MPEncTaBlieH BUI CBEPXY TPETbeH KOH(PHUIypaLluu CHCTEMBI
IUTUTOK, COZleprKalell MHOKECTBO HAIIOJBHBIX TUIUTOK, KOTOPbIE MPEACTaBIeHbI Ha Gur. 7a-b;

Ha ¢ur. 7g cXeMaTU4eCKU MPENCTaBJIEH BUI CBEPXY YETBEPTOH KOHPHUTYpaLUy CUCTEMBI
IUTUTOK, COZleprKalell MHOKECTBO HAIOJBHBIX TUIUTOK, KOTOPBIE MpeaCcTaBlieHb! Ha (ur. 7a-b;

Ha ¢ur. 7h mnpencraBneH BHUI CBepXy MATOH KOHPHUIYypaUHW CHCTEMBI IUIUTOK,
cozeprKaleil MHOJKECTBO HATIOJBHBIX TUIMTOK, KOTOPBIE MPENCTaBIeHbI Ha (ur. 7a-b;

Ha Qur. 8 cxemMaTu4ecku MpeACTaBlieHa HAMOJbHAS TUIUTKA COTJIACHO IISITOMY BapUaHTY
OCYILIECTBIIEHHS] HACTOSIIETO U300PETEHNUS.

Ha ¢ur. 1 npencrasien Bua cOOKy MPsIMOYTOJIbHOM YHUBEPCAbHON HAMOJBHOHN IIUTKU
101 cornmacHo HacrosimmeMmy uzoOperenuto. HamonpHast mmutka 101 comep:kuT SKEeCTKHIA
OCHOBHOM cioi 102, KOTOpBI MO MEHbIIEH Mepe YaCTHUYHO COCTOUT U3 IIACTUYECKOIO
MEHOMaTepuana C 3aKPbITBIMU sTYEHKaMM, COAEPIKALIEro MOBBIMIAKINYI0 YAAPHYK MNPOYHOCTH
no0aBKy, MpPUYEM IUTUTKA COIEPIKUT BEPXHIOK CTOpoHy 102a m HmxHIOIO cTopony 102b, a
TaKKe coenuHUTeNbHbIE YacTu 103, 104, HaxoasALIMecs HAa MPOTHBOIOJOXKHBIX (TIPOJOIBHBIX)

CTOPOHAX >KECTKOTO OCHOBHOrO c¢joss 102 M Hepa3peMHO NPUCOECAUHEHHBIE K >KECTKOMY
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ocHOBHOMY cyor0 102. Ilepsas coenuHurtenbHas 4actb 103 COAEp:KUT HANPABJICHHBINA BBEPX
rpebenp 105, nanpaBneHHblii BBepx Topen 106 m HampaBieHHOe BBepx yriayoOneHue 109,
o0Opa3oBaHHOE MKy HaNPaBJIEHHBIM BBepX rpeOHeM 105 u HampasieHHBIM BBepX TopioM 106.
Cropona 105a nHampaBneHHOro BBepx rpeOHs 105, oOpameHHass B CTOPOHY HAalpaBJIEHHOTO
BBepx Topua 106, mpoxoaut B HampasieHun HopMmanu N1 BepxHeill cTOpoHbl 102a KeCTKOro
ocHoBHoro cnost 102. Takum oOpasom, kacarenpHast R1 u Hopmane N1 BepxHe#t cTtoponsl 102a
JKECTKOT'O OCHOBHOTO ¢J10s1 102 HampaBiieHbl APYT K APYTY (B CXOASIIEHCsS OPHEHTALNN ), TPUYEM
yroq, onpenenennbiii R1 u N1, cocransier ot O 1o 10, B 4acTHOCTH, PUOH3UTENBHO OT 3 10 5
rpaaycoB. Jlpyras cropona 105b HampasieHHOTO BBepxX rpedHst 105, oOpalieHHOro B CTOPOHY
HAIpaBJIEHHOTO BBepX Topua 106, oOpasyer yCTaHOBOUYHBIN Kpai, HOMYCKAOIMUN YIPOILIEHHOE
OCYILIECTBJIEHUE NPUCOEANWHEHUs] K Opuiierarouiell HanoJbHOW miuTku. Kak mpeacTtaBieHO Ha
¢urype, sta cropona 105b, ¢pyHKIIMOHHpPYIOMIAs B Ka4eCTBE YCTAHOBOYHOTO Kpasi, HAIpaBjIeHa
ot HopMasu N1 BepxHeli croponsl 102a keCcTKOro OCHOBHOTO ¢ji0st. OHAKO BEPXHssl CTOPOHA
105d nampasnenHoro Beepx rpebHs 105 opueHTHpOBaHA B HarpaBieHHH HOpMainn N1 BepxHen
cTtopoHbl 102a xecTKOro OCHOBHOrO cyiost 102 ¥ NMpOXOAUT K HAKJIOHOM BHHU3 B HAIPAaBICHHUH
cropons! 105e HanpaBneHHOro BBepX rpedHs 105, oOpaleHHOM OT HAaNpaBJIEHHOTO BBEPX TOPLA
106. D10 ckammBaHHWE OOECIEYMBAET BO3MOKHOCTb MPHIAHHS KOMIUIEMEHTApHOW BTOPOM
coeqnHNUTENbHON YacTu 104 Gosee yCTOWYHMBBEIA M, TaKUM 0Opa3oMm, Oosee MpodHOH (HOPMBL
Cropona 105e HanpaBieHHOTO BBEpX rpedHs 105, oOpalrueHHas OT HAMPABISHHOTO BBEPX TOPLA
106, opueHTHpOBaHa TMPAKTUYECKH BEPTUKAIPHO M, KPOME TOro, CHa0Ke€Ha TEepPBbIM
¢dukcupyromum snemeHToM 107 B popMe HampaBieHHOro Hapyky Bbictyna 107. HukHsAs yacThb
106a nampasneHHOTO BBEpX TOpua 106 OpueHTHpOBaHA NUArOHANIBHO, B TO BPEMs KAK BEPXHsA
yacth 106b HampaBieHHOTO BBepX Topua 106 mpencTaBieHa Kak MPAKTHUECKH BEPTHKAIbHAS H
obpa3yeT YHmOpHYIO MOBEPXHOCTh JJisi BTOPOH coemuHuTenbHO dactu 104, CorjmacHo 3TOMy
MPUMEPHOMY BapUaHTy OCYIIECTBJEHHs 4acTb 109a HWKHEN CTEHKH HANpaBJIE€HHOTO BBEPX
yrayonernst 109 opueHTHpOBaHA MPAKTHYECKH TOpU30HTANIBbHO. Moctuk 108, Haxomsiuiics
Mexay dacTeio 109a HIDKHEW CTEHKH HampaBJIeHHOro BBepx yruyonenus 109 u HipKHEH
cropoHoil 103a, MMeeT HECKOJBbKO 3JACTUYHYK) MPUPOAY M BBIIOJIHEH C BO3MOXKHOCTBIO
obecrieueHHst BpAIlEHUs] HAIPaBJIEHHOTO BBEpX rpedHs 105 mo OTHOLIEHHIO K HANPaBJIEHHOMY
BBEpX Topuy 106, U B pesynbprare 3T0r0 00pasyercs (BpeMEHHOE) pacLINpEeHHe HApaBJIeHHOTO
BBepx yriybnerus 109, BciencTBre 4ero MOKET OBbITh YIPOLIEHO MPHCOCAMHEHHE HAIOJIbHOM
niauTky 101 x npuneraroniedl HanoJALHON MIMTKE. Bropas coenuHuTenpHas 4acth 104 sBisercs
MPaKTUYECKH KOMIIJIEMEHTAPHON MO OTHOLIEHHIO K NMEePBON coeauHuTenbHon yactu 103. Bropas
coenuHMTENbHAS YacTh 104 comep:kUT HampaByieHHbIH BHU3 rpeOerb 110, HampaBIeHHbIH BHU3

toper 111 u HanmpaBieHHOe BHU3 yriyOnenne 112, oOpa3soBaHHOE MEKAY HANpPaBJIEHHBIM BHU3
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rpebuem 110 u HanpaBnerabM BHU3 TopuoM 111. Ctopona 110a HanpaBieHHOTro BHU3 IpeOHs
110, obpameHHass B CTOPOHY HaIMpaBJIeHHOro BHU3 Topma 111, mpoxoguT B HampaBiIeHUH
HopMmanu N2 HuwxkHel croponbl 102b sxectkoro ocHoBHoro ciosi 102. D10 O3Ha4aeTr dHTO
kacarenbHast R2 cropons! 110a HanpasienHoro BHU3 rpebHst 110 1 HOpManb HIKHEH CTOPOHBI
102b sxectkoro ocHoBHoro ciosi 102 B3aumHO cxomsarcs. CoOrjlacHO 3TOMY HPUMEPHOMY
BApPMAHTY OCYINECTBJIEHUS KacartenbHast R2 u Hopmane N2 00pasyrOT B3aUMHBIA Yrod,
cocrapsiromquii 5 rpagycoB. Ctopona 110b, oOpameHHast OT HampaBjieHHOTO BHU3 Topma 111,
IMaroHaJIbHO OPHEHTHUPOBAaHA, HO UMeeT OoJiee MOJIOTYI0 OPUEHTALINIO, YeM KOMIUIEMEHTapHast
cropoHa 106a nHampaBieHHoro BBepx Topua 106, U B pe3yjabTare 3TOr0 B COEAUHEHHOM
MOJIOKeHUHU oO0pas3yeTcss 3a30p (BO3NYLIHOE MPOCTPAHCTBO), YTO OyAeT OOBIYHO YMPOINAaTh
COCNMHEHHWE MEXIy IByMs HamoibHbiMH 1umTkamu 101, Haxmonnas cropona 110b
HarpasjeHHOro BHU3 rpeOHs 110 Takke (QyHKIMOHUPYET KaK YCTAHOBOYHBIM Kpa AJS LEIH
JOTOJIHUTEJIbHOTO YIPOILIEHUsl COCIUHEHMs] MEXAY ABYMsl HanosibHbIMU IuuTkamu 101. Jlpyras
cropoHa 110c, oOpamieHHass OT HampaBJeHHOro BHM3 Topua 111, mpUHHUMAaeT NpPaKTUYEeCKU
BEPTUKAJBHYIO (OpMy M 00Opa3yeT KOMIIEMEHTApHYIO YIOPHYIO MOBEPXHOCTb AJISl YIOPHOM
nosepxHocTH 106b HampaBnenHoro BBepx Topua 106 (mpuieraromedl HAmOJIBHON IUIUTKH).
Hamnpasnennsiii BHU3 rpedbenb 110 nonomHurensHo umeet cropony 110d, koTopast oOparneHa B
CTOPOHY HampasjieHHOro BHU3 Topua 111 1 koTopast GyHKUMOHHPYET KaK YCTAHOBOUHBIM Kpaii
JUIsl TepBOM coeAuHUTENbHOM wactu 103 mnpuneraromerl HanoJbHOM IUIMTKU. Ilockonbky
BepxHsisi cTopoHa 105d nHampaBnennoro BBepx rpeOHs 105 mMMeeT HAKJIOHHYIO OPHEHTALHIO,
BepxHsisi cropoHa 112a HampaBieHHOro BHU3 yruyOnenus 112 aHamorndasiM o0pa3oM uUMmeer
HAKJIOHHYK0 OPHMEHTALUIO, U B pe3yJbTaTe 3TOro (CpemHee) pacCTOSIHHE MEXIy BepxXHeH
cropoHoil 112a nampasneHHoro BHU3 yriyOnenust 112 m BepxHe#l cropoHoii 104a BTOpOii
COeOMHMUTENBHON YacTH 104 sBIsieTcss MOCTATOYHO OOJBIINM, YTOOBI MPHUIABATH AOCTATOYHYIO
MIPOYHOCTb CaMOW BTOPOH coeauHuTenpHOW vactu 104, Hanpasnensbii BHu3 Topen 111
OPUEHTHUPOBAH MPAKTHYECKH BEPTHKAIBHO U CHAOKEH BTOPBHIM (PUKCHUPYIOIIUM 3JeMeHTOM 113
B (opme BbleMKH 113, BBIMOJHEHHOH C BO3MOJKHOCTBIO MpHEMa HAIMPABICHHOTO HAPYXKY
BbicTyna 107 HampasieHHOTo BBEepX rpedHs 105 (mpuneraroineid HAaNOJIbHOM IIJTUTKH).

Moctuk 114, naxopsmuincs Mexay BepxHed CTOpoHOW 112a HampaBieHHOro BHU3
yrayonenust 112 u BepxHeil croponoii 104a, MMeeT HECKOJBKO 3JACTHYHYIO TPUPOAY H
BBITIOJIHEH C BO3MOKHOCTBIO OOECTIeUeHHs BpAIEHHUs] HarpaBjieHHOro BHU3 rpedHs 110 mo
OTHOLICHHIO K HaIpaBjeHHOMY BHHU3 Topiy 111, u B pe3yibpTare 3T0ro odpasyercs (BpeMEeHHOE)
pacuInpeHne HampaBJIeHHOTO BHU3 yruiyOneHus 112, BCaencTBhe 4ero MOXeT OBITh YIPOIIEHO

NpUCOeTUHEHNe HamojbHOH rtumTku 101 Kk mpuneraromieil  HamoJbHOW TUUTKE  (HE
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npowJuTroCTpupoBaHo). IlpencraBnennass HamonbHas miuTka 101 MOXET COCTaBISTH 4YacThb
CHCTEMBbI YHUBEPCAJIBbHBIX IUIMTOK COTJIACHO HACTOSIIEMY H300pPETEHHUIO.

Ha ¢wur. 2a cxematudyecku npeacTaBjieHbl coequHuTeNbHbIe yacTu 203, 204 HamoJbHOMN
wTky 201 COTaacHO BTOPOMY BapHaHTy OCYINECTBJIEHHUs Hactosiero nzodperenus. Ha ¢ur.
2b cxeMaTHUYECKH NPEACTABICHO COEAMHEHHOE MOJIOKEHHE IBYX HAIOJBbHBIX TUUTOK 201a,
201b, conmepskamux coenuuuTeNbHbIE YacTH 203, 204, KOTOpBIE IPenCTaBIeHbI Ha ¢ur. 2a.

Ilepsas coenunurtenbHas yacTb 203 U BTOpasi cCOeAUHUTENbHAsA 4acTb 204 UMEIOT Takue
e (YHKUMOHAIIbHBIE TMPHU3HAKH, Kak TepBas W BTOpas COENUHUTEIbHBIE YaCTH,
npencrasienable Ha ¢ur. 1. TlepBast coemunutenbHass 4acTh 203 CONEPIKUT HATNPABIICHHBIN
BBepx TIpebeHp 205, HampaBieHHbIH BBepx Topen 206, HAaXOISIIUNACS HAa PACCTOSIHUUM OT
HarpaBJIeHHOro BBepx rpebHs 205, m HanpaBieHHoe BBepx yriybnenue 209, oOpasoBaHHOE
MEXIy HamnpaBJeHHbIM BBepx rpeOHeM 205 u HampaBieHHbIM BBepX TopuoMm 206. Btopas
COeqMHMTENbHAS YacTh 204 COmep KUT HampaByieHHbIH BHU3 rpeOerp 210, HampaBIeHHbIH BHU3
topent 211, HaXOIAIIMIACS HA PACCTOSHUH OT HAIpaBJIEHHOro BHU3 rpeOHs 210, 1 HanpaByieHHOE
BHU3 yruybnenune 212, oOpa3oBaHHOE€ MeXIy HampaBieHHbIM BHU3 rpebHem 210 u
HarpasieHHbIM BHU3 TopuoM 211. Ctopona 210b, oOparueHHas OT HAPaBJIEHHOTO BHU3 TOPILA
211, sBnseTcst nuaroHajdbHO opueHTHpoBaHHOH. CtopoHa 210b mMMeer mpakTHUECKH MPSMYIO
KOHCTPYKLIMIO, B TO BpeMsl KaK KOMILUIEMEHTapHas CTOpoHa 206a HampaBJIeHHOIO BBEPX TOpLA
206 uMeeT 3aKpYIJIEeHHYI KOHCTPYKUHMIO. Bo3mymHbiid 3a30p 230 o0pa3oBaH B COCOMHEHHOM
MIOJIOXKEHHH, TPEICTaBIEHHOM Ha ur. 2b.

IlepBast coenmuuTenbHast 4acTh 203 COAEPKUT NepBbIi (PUKCHUPYOLTNIA 3eMeHT 207,
KOTOPBIH BBINOJIHEH C BO3MOKHOCTBIO B3aMMOJIEHCTBHSI CO BTOPBIM (DUKCHUPYIOIIUM 3JIEMEHTOM
213, kotopslii HaxoauTcA B Topue 211 BTopoit coenqunuTenpbHon yactu 204.

Paznuumne mexay BapuaHTaMM OCYLIECTBIIEHHS, NMPEACTABICHHbIMH Ha Qur. 2a-b u Ha
¢ur. 1, 3akmrodaercs B ToM, uto rpeduu 205, 210, Topusl 206, 211 u yroybaenns 209, 212
HMMEIOT CYLIIECTBEHHO 3aKPYIJICHHYI0 KOHCTPYKLIUIO.

Ha ¢ur. 3a cxemaruyecku npeacTaBiieHbl coequHuTeNbHbIe yacTu 303, 304 HamoJbHOM
wmTky 301 cormacHo TpeTbeMy BapUaHTY OCYLIECTBISHHs Hacrosimero mobperenns. Ha ¢wur.
3b mpencraBiaeHO COeUHEHHOE MOJIOKEHHE NBYX HAmoJbHbIX IUTOK 301a, 301b, comepsrammx
coenuaMATENbHBIE YacTH 303, 304, xak mpexacrasieHo Ha ¢ur. 3a. BosmymHeiii 3azo0p 330,
oOpa3oBaHHBI Mexay cTopoHoil 310b HampaBneHHOro BHH3 TI'peOHS W KOMILJIEMEHTapHOU
ctopoHoi 306a HampaBieHHOrO BBepx Topua 200, SBIAETCS 3HAYUTENBHO MEHBIIE, YeM
BO3AYIIHBIH 3a30p COTJIACHO BAPHAHTY OCYLIECTBIICHUS, IIPEACTaBIeHHOMY Ha ¢ur. 2b.

Ha ¢ur. 4a cxemaruyecku npeacTaBjieHbl coequHUTeNbHbIe yacTH 403, 404 HamoJbHOM

Tkl 401 COrNacHO YeTBEPTOMY BapHAHTy OCYIIECTBISHHs HAcTosmero moopereHus. Ha
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¢ur. 4b cxemaTHUECKH MPEACTABIEHO COETUHEHHOE TOJIOKEHUE ABYX HAIMOJBHBIX TUIMTOK 401a,
401b, conmepskamux coenuuuTenbabie yacTu 403, 404, kak npeacrasyieHo Ha ¢ur. 4a. HamonbHast
miauTtka 401 comep:KUT KECTKUH OCHOBHOHN cjoi 402 KOTOpBIA MO MEHBbLIEH Mepe YaCTUYHO
COCTOMUT M3 IJIACTHYECKOTO MEHOMaTepuana C 3akpbITbiMu siueiikamu. Ilnutka 401 comepskur
Tpetuii pukcupyrommii sneMenT 440 U KOMIUIEMEHTAPHBIH YeTBEPThIA (PUKCUPYIOIIUN 3JIEMEHT
441. Cropona 410b nampasneHHOro BHHU3 rpeOHst 410, oOpameHHast OT HampPaBJICHHOTO BHU3
topua 411, cHaOGxeHa TpeTbUM (PUKCHPYOLUUM 35eMeHToM 440. HampasneHHbII BBEpX TOpen
406 nepBoii coenuHUTENbHON yacTu 403 cHaOKEH YeTBEPTHIM (PUKCHPYIOLINM 3JIEMEHTOM 44 1.
Tpernit Quxcupyrommii  3meMeHT 440 BBINONHEH C BO3MOXKHOCTBIO B3aMMOJACHCTBHUS C
4eTBEPTHIM (PpUKCHPYIOIIUM 3JeMeHT 441 npyroil miauTkw, Kak mpencraeieHo Ha ¢wur. 4b. Ha
¢ur. 4a mpencraBieHO B3aUMOAEHCTBHE MEXIY TPETbUM (UKCHUPYIOIIUM 3JeMeHTOM 440 u
4eTBEPTHIM (PUKCHUPYIOIUM 3JeMEeHTOM 441 B COEIMHEHHOM COCTOSIHMM JBYX ILIMTOK 40la,
401b. BsaumopeiicTBue omnpenensier kacatenbHyro 11, kotopas oOpasyer yrom Al ¢
IJIOCKOCTBIO, onpeaeneHHol muTkoi 401, npudem yron Al cocraBiser MeHee deM yroa A2,
OIPENENCHHBIN BBIIIEYNOMSIHYTOW IUIOCKOCTBIO, onpeaeneHHoN mmutkon 401, u kacatenbHOU
T2, omnpeneneHHON B3aUMOJEHCTBUEM MEKAY HAKJIOHHOM 4YaCThEO CTOPOHBI HAMNPABIEHHOIO
BBepx rpedHs 405, oOpalneHHOH B CTOPOHY HAaNpaBJIEHHOro BBepX Topua 406, W HAKIOHHOM
yacTelo cTopoHbl 410a HanpaBinenHoro BHHM3 TpeOHsA 410, oOpameHHOH B CTOPOHY
HarpasieHHoro BHu3 Topua 411. HaumbGonbmas pasHocTe Mexnay yrimom Al u yriaom A2
cocraBisier oT S5 go 10 rpanmycoB. Tperuit ¢ukcupyromuii snemeHT 440 comepKuT
(UKCUPYIOIYIO MOBEPXHOCTh 443, MMEIOIYI0 NanbHUN KOHel 442, KOTOPBIA PacroOKeH Ha
yaaneHuu oT miockoctu 450, ompeneneHHON BepxHeH cTopoHON 406a HampaBIEHHOIO BBEPX
topua 406 u croponoit 410d nHanpaBneHHOro BHU3 rpedHs 410, oOpaleHHOH OT HANPaBISHHOTO
BHM3 TOpLa 411, B COEIMHEHHOM COCTOSIHUH.

PaccTosiHue Mexay BbIIEYNOMSIHYTOH (DUKCHUpPYIOIIEH MOBEPXHOCTBIO 443 U BepxHEH
cropoHoit 402a mutku 401 cocTaBisieT MEHee YeM pacCTOSTHUE MEXAY BepxHel cropoHoi 405a
HAIPaBJICHHOTO BBEpX rpeOHs 405 u BBILIEYNOMSHYTONH BepxHel cropoHoi 402a rumtku 401.
Ha ¢ur. 4b npencrasneHo, yro cropoHa 405e HampaBiieHHOTO BBepX rpebHs 405, oOpameHHas
OT HampaBJEHHOro BBepx Topua 400, pacmnojiokeHa Ha PACCTOSHUM OT HAMPAaBJIEHHOTO BHU3
topua 411. IlepBbrit Bo3aymHbIH 3a30p 430a 00pa3oBaH MEXIy HAIPaBIEHHBIM BBEpX IpeOHEM
405 w HampaBiieHHbIM BHU3 TopuoM 411. Bropoii Bo3aymsbii 3a30p 430b obpasoBan Mexay
HaTpaBJICHHbIM BBepx yriyonenuem 409 u HampaiaeHHbIM BHU3 rpeOHeM 410. HampaBneHHbIH
BHU3 rpebenp 410 HaXOAUTCS B KOHTAKTE C OTMIOPHOM MOBEPXHOCTHIO 431 HampaBieHHOTO BBEPX

yrayonenust 409. Tperuiét BosmywHbslid 3a30p 430c obOpasoBan Mexnay cropoHoit 410b
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HarpasJeHHOro BHU3 rpeOHs 410, oOpameHHOW OT HampasieHHOro BHM3 Topua 411, u
HaIPaBJIEHHBIM BBEpX TOpLOM 400.

Hwxnsasa dacte HamonbHOW IUMTKU 401 conmep:KUT HMKHIOK BbleMKy 432, xoTopas
NPOXOAUT OT TOYKHM X 10 KOHeYHOW cTopoHbl 405¢ HampaBieHHOro BBepx TIpebns 405.
[IpennouTuTenpbHO HavajdbHAst TOYKa X HWKHEH BbIEeMKH 432 HaxomuTcs Ha pacctosHud d oT
croponbl 405b HampamieHHoro BBepx rpedHs 405, oOpalieHHONW B CTOPOHY HAampaBJIEHHOTO
BBEpX Topua 406.

Ha ¢ur. 5 nmpencraBneH Bua cOOKy neTaneli MHOTOCJIONWHOIO MaTepuajia HaImoJbHOMN
Tk 501 COracHO BO3MOJKHOMY BapHAaHTY OCYIIECTBJICHUS HACTOSIINErO H300peTeHUs.
Hanonbnass mumtka 501  comep:kUT KECTKUM OCHOBHOM cjoil neHomarepuana 502,
00pa3oBaHHBIA W3 TMEHOMOJUMEpPA WM BCIEHEHHOTO IJIACTUYECKOTO MaTepHaja M MMEIOLINN
HUKHIOK CTOPOHA WJTH HIDKHIOK TIOBEPXHOCTh S02b meHoMaTepuaia U BEpXHIOW CTOpony 502a.
Hanosnbaass muutka 501 QONOSHUTENBHO COAEPIKUT BEPXHUM NOMIOKEUHBbIM ciod 520,
00pa30BaHHBIA U3 HEBCIIEHEHHOT'O MJIACTUYECKOTO MaTepraa WM METAJUTHYECKOTO MaTepHaa,
KOTOPBI HMEET HIKHIOI MOBEpXHOCTh 520b u BepxHIOI moOBepxXxHOCTh 520a. Bepxauii
MOAJIOKEUHBbIN CI0H 520 HaHECeH Ha BEPXHIOK MOBEPXHOCTh 502a meHoMaTepuana *KeCTKOro
OoCcHOBHOTO cJiosi 502. Casizyrolee BemecTBo 521, KOTOpoe MOKET MPEIACTaBISITh COOOH CiIoM
WUJIU MOKPBITHE, HAXOAUTCS MEXAY BEpPXHEH MOBEPXHOCTBIO 5022 3k€CTKOro OCHOBHOTO cios 502
U HIDKHEH MoBepXHOCTBIO 520b BepxHero moasoxedHoro ciost 520 Ay COCOMHEHUS BEPXHErO
MOAJIONKEYHOro ¢jiost 520 U xkeCcTKoro ocHOBHOTO cnosa 502 apyr ¢ apyrom. HanosbHas nuntka
501 moxer comepxkaTb XyAOXXECTBEHHBIH PUCYHOK WM HUMETb NEKOPATUBHBIA BHELUIHWUN BHJ
Jr000ro BBIOPAHHOTO THIA HAa BepxHeHW moBepxHocTH 520a momioxkedHoro ciost 520.
XyIOKECTBEHHbI PHCYHOK MOXKET TPEACTaBIATE COOOH PHCYHOK JPEBECHBIX BOJIOKOH,
PUCYHOK 3€pE€H MMHepaja, KOTOPbIM HAIIOMUHAET CTPYKTYPY 3€pPE€H MpamMopa, FPaHUTa HWIH
a000T0 APYroro MPUPOAHOTO KAaMHS, WJIM LBETHOW PHUCYHOK, LBETHYIO KOMIIO3HMLIUIO HIIH
OJHOLBETHBIM  PUCYHOK, €CJIM  paccMaTpuBaTb  JIMIIb  HEKOTOpPbIE  BO3MOXKHOCTH
XYIOXKECTBEHHOTO PHUCYHKA. JleKOpaTUBHBIA WM XYAOXKECTBEHHBIH PHCYHOK MOXKET OBITh
Hare4yaTaH WIM HAaHECeH APYIMM CIIOCOOOM Ha BEPXHIOK IOBEPXHOCTh S520a BEpXHEro
NOANIOXKEYHOro cyost 520, HO OH MNPEANOYTUTEIbHO MNPUCYTCTBYET HA OTAEIBHON INEYaTHOU
IUIGHKE WM TpPEACTaBsieT COOOH XyHOXKECTBEHHBIH CJod 522 m000ro moAaxonsIiero
MU3BECTHOTO IIACTUYECKOro marepuana. Ha XynoxecTBeHHBIN CJON 522 HaHECeH NMpO3pavHbIi
WUIH TIOJTYTIPO3PaYHbIN YCTOMYUBBIA K a0pasMBHOMY M3HOCY CJIOH 523 M3BECTHOTO MaTepuana u
MPOU3BOJICTBA, Yepe3 KOTOPbIM MOKeT OBbITh BHIEH XYIO’KECTBEHHBIH cloi 522. BepxHss

MIOBEPXHOCTb YCTOMYUBOTO K M3HOCY €O 523 mpencrtaBisieT cOOOH BEPXHIOK IMOBEPXHOCTH
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HarnonbHON muuTku S501. Hamonphas muurka 501 moxker ObITh CHaOkeHa JIOOBIMH U3
COEIMHHTENBHBIX 3JIEMEHTOB, NPEACTABICHHBIX Ha MPEAIIECTBYIOIHX (PHUrypax.

BepxHuii noanoxeunsiii ¢yoil 520, Xyq0:KeCTBEHHBIN CJIOH 522 U yCTOMYUBBIA K U3HOCY
cioit 523 mMoryT ObITh MEPBOHAYAIBHO JJAMHHUPOBAHBI IPYT € APYTrOM, 00pas3ysi MHOTOCIOWHYIO
noacucremMy 524 BepxHeH NOIOXKKH. MHOrocioiHass noacucrteMa 524 W OCHOBHOW CJIOH
neHomarepuana 502 MOTyT OBITh 3aTEM JIAMUHHPOBAHBI IPYT C JIPYTrOM C 00Opa30BaHUEM IIUTKH
501.

Ha ¢ur. 6 mnpencraBneHO mnepcrnekTUBHOE H300pakeHUE JeTalieil MHOTOCIOWHOTO
MaTepuana HanoJbHOH mNiauTku 601 COryacHO AOMONHUTENBHOMY BO3MOKHOMY BapHaHTY
OCYILIECTBJIEHHS] HACTOSIIIETO H300pETeHHUs, TIe CIOM MHOTOCIIOWHOTO MaTepHalia IpeACTaBICHbI
4acTHYHO paszneneHHbiMU. HanonbHas muntka 601 cHabkeHa coenUHUTEbHBIMU YacTsimMu 603 B
KpaeBbIX 4acTsaX MMTku 601. D10 MOryT OBITH JIHOOBIE MOAXOISAIINE COEAUHUTENbHBIE YaCTH
603, HampuMep, COEUHNUTENBHbIC YaCTH, NpeacTaBieHHble Ha ¢ur. 1-4. HanonpHast mimutka 601
COAEPKUT MPAKTUYECKHU >KECTKUI OCHOBHOM cjol 602, KOTOpBIN MO MEHbIIEH Mepe YaCTUYHO
COCTOUT H3 MNOJUBHHWIXJIOPUAHOIO MEHOMAaTepuala C 3aKpPBITBIMHM sYEHKaMU, HampuMep,
NOJIMBUHWJIXJIOPH/IA, COJAEpIKaIlero kapOOHAT HATPHsl B KauecTBe HamoJHUTeNs. HamombHas
niauTka 601 AOMOTHUTENBHO COAEPIKUT BEPXHMM MOJIOKEUYHBIN cjoi 620 uiu apMupyrOLIun
ciot 620, mNPUKPEIUIEHHbIH K BepxHEH CTopoHe oOcHOBHOrO cios 602, CoriacHo
MPEACTABJICHHOMY BapHAaHTy OCYIUECTBJEHUS apMHUpPYIOIIUN cioil 620 mo MeHbLIEH Mepe
YaCTUYHO COCTOMT W3 TOJHMBUHWIXJIOPUAHON CMOJIBI, cConepKaliedl miacTuukaTop W
KapOOHATHBINH HAIMOJHUTENb. APMUPYIOIIUN cioi 620 yBENIUYHBAET IOJTOBEYHOCTh HATIOJIBHOM
wmTkn 601 u obecrieuyuBaeT CTOWKOCTh IO OTHOLICHHIO K IApariHaM H JPYTUM MEJKHM
NOBPEXACHUSAM. XYAOKECTBEHHBI CJIOH 622 HaHECEH Ha BEPXHIOK IOBEPXHOCTH
apmupyromero cyost 620. XynoKecTBeHHbIH CJI0H 622 MpeanouTUTENbHO MPEICTaBisieT coOoH
TEPMOIJIACTUYECKUI IUJIEHOYHBIN ciaoil. Ha XynoskecTBeHHBIN ciioil 622 HaHeCeH MPO3PadHbIA
WIN TIOJYTIPO3PAYHbIN YCTOHYMBBIN K a0pa3sMBHOMY HM3HOCY CJOH 623, uepe3 KOTOPbIH MOXKET
OBITh BUIIEH XYAOKECTBEHHBIN CJIOH 622. YCTOWUUBLIN K H3HOCY CJIOH 623 mpeacrasisieT coOoi
3aLUTHBIA CJIOW, KOTOPBIA MPEANOYTUTENIBHO COCTOMT IO MEHbLIEH Mepe 4YacTUYHO W3
MOJIMBHHUJIXJIOPUAHON CMOJIBIL, conepxkamieit amokrmntepedramar (DOTP) B kadecTse
IaCTU(PHUKATOPa, a TAKXKE CTeapaTbl KAJbLUS M LHUHKA. BEpXHssl MOBEPXHOCTb HAIMOJbHOU
nauTkd 601 comep:KUT MONMMEpHBIN cjoi 626 ¢ kepaMHU4YeCKUMM rpaHynamu. llommmepHslil
cyoit 626 ¢ KepaMUYECKUMH I'paHyJaMH 00pa3yeT 3alUTHBINA HAPY)KHBIH CIION 626 BCIENCTBUE
CBOEH M3HOCOCTOMKOCTH M CONPOTHUBIEHMs KOPpO3UH U 3po3un. HanonpHas nmutka 601
OOTMOJHUTEbHO  COIAEPXKUT  MOJJIOKeuHblil  cior 625,  Ilogjokeunslidi  cio 625

MPEANOYTUTEIPHO MMEET XOpollue 3ByKonorjowmarmue corcta. [loamoxeunsiii cion 625
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MPEANOYTUTENBHO sIBIIAETCA amopTHsupyromuM. Hanonbnas niutka 601 sBaseTcs MOJHOCTBIO
BOJIOHENIPOHULIAEMON 1 UMEET OUEHb XOPOIUYI0 YCTOWYUBOCTD K Biare. CorjacHO BO3MOKHOMY
BAPMAHTY OCYIIECTBJICHUS Ha ¢ur. 6 B KOMOWHAIMM MOTYT IPHCYTCTBOBaTb BCE U3
BBIIIEYNOMSIHYTBIX CJIO€B HJIHM JIF000€ YUCIIO M3 YIOMSHYTHIX ciioeB. Hampumep, monmumepHbId
cyoit 626 ¢ KepaMHUYECKIMHE IPaHYJIAMH MOJKET Heo0s13aTeNIbHO OTCYTCTBOBATD.

Qurypsl 7a-7h SBISIOTCA NMPOCTO WIUTFOCTPATHBHBIMH W HE OTHOCSTCS K BapHaHTaM
OCYIIECTBJIEHHSI COTJIACHO HACTOSIIEMY H300pETEHHIO.

Ha ¢ur. 7a cxemarnyecku NpencTaBieH BUJA CBEPXY HAMOJBHON IUTUTKH A B TIEpPBOM
BO3MOKHON KOHurypauuu. HamonpHas r1umTka A CONEPXKHT MHOMKECTBO  IMEPBBIX
coenuHUTENbHbIX yacTeil G3L, npucyTcTBYIOIUX Ha MepBOil KpaeBoi yacTu Al miauTku A U Ha
BTOpOll KpaeBoi wactu A2. HamonbHas miMTka A COAEPXKUT MHOXKECTBO BTOPBIX
coenuHuTeNnbHbIX dacTell T3L, mnpucyTcTBylOIIMX Ha TpeTbedl KpaeBoil wactu A3,
MIPOTUBOIOJIOKHOM MO OTHOIIEHUIO K MEepBO KpaeBoi yacTu Al, Ha yeTBepTON KpaeBOW 4acTu
A4. Tlepsble coenuHuTeNnbHBIE YacTH G3L MOTYT MpencTaBisTh COOON NMEPBbIe COSTUHUTEIbHbIE
yactu G3L moOoro Tuna, comepkamye npearnouTUTEbHO AMHCTBEHHBIN HAIIPABICHHBIN BBEPX
rpebeHb, 10 MEeHbLIeH Mepe OJTUH HAIIPABJIEHHBII BBEPX TOPELl, HAXOASIIUICS Ha PACCTOSHUHN OT
HANPaBJICHHOTO BBEpPX TIpeOHA, W EeIUHCTBEHHOE HANPABJICHHOE BBEpX yriybOlieHwue,
o0pa3oBaHHOE MEXKIy HANPaBICHHbIM BBepX IpeOHEM W HANpaBJIEHHBIM BBEPX TOPLOM,
COrJIaCHO HacrosimeMmy wu3o0pereHuro. Bropele coemunuTenbHble yactu T3L  moryr
NPEACTaBIATH COOOH BTOpPBIE COEOUHHUTENbHbIE YACTH JIOOOro THIA, COAEpIKallue
NPEANOYTUTENbHO EAMHCTBEHHBIN HANpPAaBJICHHbIH BHU3 TpebeHb, MO MEHbIIEH Mepe OAWH
HAIpPaBJICHHBIH BHHU3 TOPEL, HAXOISIIMICSA HA PACCTOSIHUM OT HAINPABIEHHOTO BHU3 I'PeOHS, U
€IMHCTBEHHOE HANPABJICHHOE BHHU3 yriIyOJieHHe, OoOpa3oBaHHOE MEXy HAIpPaBJIEHHBIM BHH3
rpeOHEM W HaINpaBJIEHHBIM BHHM3 TOPLIOM, COTJIACHO HacrosimeMy u3obperenuto. Ilmutka A
MMeEET NMPAKTUYECKU MPSIMOYTOJIbHYK KOHCTPYKLHIO.

Ha ¢ur. 7b cxemaTnuecku mpencraBieH BUA CBEPXY HAIOJbHOW IJIMTKH B BO BTOpOI
BO3MOKHON KoH(Qurypaumn. Hanoneras tumrka B mpencraBnsier coboil  3epkaiibHOE
n300pakeHNe HANOJbHOW IUIMTKU A, TpenctaBieHHON Ha ¢ur. 7a. HanonpHas mmtka B
COJIEP’)KUT MHOXKECTBO MEPBBIX COEAUHUTENbHBbIX dacTell G3L, MpUCYTCTBYIOIIMX Ha TpeTbeil
kpaeBoi yactu B3 nmnutku B u Ha BTOpON Kpaesol yactu B2. Hanonenas mintka B comep:xur
MHOXXECTBO BTOPBIX COCIMHUTENbHBIX YyacTel T3L, NpucyTCTBYIOIINX HA EPBOU KPaeBON 4acTH
Bl u Ha uyerBeproii kpaesoi udactu B4. Ilnutka B mMeeT mpakTU4eCKH HPsSIMOYTOJIBHYIO
KOHCTPYKLIUIO.

Ha ¢ur. 7c mpencraBieH BUI CBEepXy BTOPOrO BapHUaHTA OCYIIECTBJICHHUS HAIMOJBHOMN

wTku C, KOTOpast UMeeT aHAJOTMYHYIO KOH(UTYPALUIO 110 OTHOIICHUIO K HATIOJbHOHN IJIMTKE
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B, nmpencraBnenssiii Ha ¢ur. 7b. Ograko pasmep rmTku C OTIMYAETCs OT pa3Mepa IUIMTKU B.
IInutka C nMeeT NpakTUYECKU KBaPATHYIO KOHCTPYKLUIO.

BcenencrBue crienuduueckoil KOHPHUrypauuyu NepBbIX COSAMHUTENbHBIX 4dacTel G3L u
BTOPBIX COENMHUTENbHbIX d4acTed T3L OKkasplBae€TCs BO3MOXKHBIM CO3JaHHE IIMPOKOIO
IMarna3oHa BO3MOXKHBIX KOH(PHUrypauui CHCTEM IUIMTOK COTJIACHO HACTOSIEMY H300pETEHUIO.
Ha ¢ur. 7d-h npencraBneHsl npuMepbl BO3MOXKHBIX BAPHAHTOB OCYIIECTBICHUS KOHQUTYypaLHii
CHCTEM HAIOJIbHBIX IUIUTOK, COCTOSIIIMX M3 B3aUMHO COENWHEHHBIX IUIMTOK A u B w/mm C.
I[Tmutkun A, B, C BBINOJHEHBI C BO3MOMKHOCTBIO B3aUMOJEHCTBUS TakuM OOpa3oM, dYTO
COCOMHEHHBbIC TIUIUTKH SBJSIIOTCS TPAKTHYECKH (DUKCUPOBAHHBIMH Kak B HANpaBJICHUH,
NapaJuIeJIbHOM MO OTHOLIEHUIO K MJIOCKOCTH, ONPENEIECHHON MINTKAMH, TaK U B HAIPABJICHUH,
NEPNEHAUKYJIAPHOM [0 OTHOLIECHUIO K BBILIEYITOMAHYTOH MIOCKOCTH, ONPEAEICHHON MIINTKAMMU.
IInutkn, UMeroIue COOTBETCTBYIOIINE YCIOBHBIE HOMEPA, SIBJISIOTCS UACHTUYHBIMH.

Ha ¢ur. 7d cxemaruyeckn mpencTaBieH BUA CBEPXY MEPBON KOHPHUIypamuu CHCTEMBI
700d mmuTok, comepskaieii MHOXKECTBO HAIMOJbHBIX MIUTOK A, B, C, KOTOpbIe MpeAcTaBieHbl Ha
¢ur. 7a-c. Kaxxnas npaktudecku kBaapatHas uimTka C coequHeHa ¢ MHOKECTBOM MPAKTUYECKU
NpsIMOYTONbHBIX TIHTOK A, B. IlnuTku Moryr conep:kaThb XyJOKECTBEHHBIM PHUCYHOK WU
JIEKOPATUBHBIM PUCYHOK Ha BEPXHEH MOBEPXHOCTH IUTUTKH. KOHCTPYKIUS IIUTOK MOXKET OBbITh
BbIOpaHa, HampuUMep, TaKUM OOpa3oM, 4YTO NPSMOYTOJbHbIE IUTUTKH A, B uMerT uHyIO
KOHCTpyKIuio, d4eMm kBaaparHas tuuTkd C. Cucrema 700d mMTOK TOKa3bIBAET, HTO
NpPSMOYTOJIbHBIE TUIUTKH A, B Moryr, Hampumep, oOpa3oBbIBaTH CIUIOIIHYI) PaMKy BOKpPYT
KBaJAPaTHBIX TIIUTOK C.

Ha ¢ur. 7e cxemarndyecku NMpeACTaBiIeH BHJ CBEPXY BTOPOH KOH(PHUIYypalMU CHCTEMBI
700e mIUTOK, COAEpsKallel MHOXKECTBO HAIOJbHBIX IJIMTOK A, B, KOTOphIe mpencTaBiieHbl Ha
¢ur. 7a-b. Ilepsbie kpaeBble yacTu Al U TpeTbu KpaeBble HacTU A3 KaxIOH BEPTUKAIBHO
OPUEHTUPOBAHHOM HAIOJIbHAsA IUIMTKM A COEAMHEHbl C MHOXECTBOM T'OPU30HTAJIbHO
OPUEHTHPOBAHHBIX HAMNOJBHBIX MIJIUTOK B.

Ha ¢ur. 7f cxemarndyecku NpeACTaBICH BUA CBEPXY TPETbell KOHPHUTYpALH CHCTEMBI
700f muTOK, comepskamell MHOKECTBO HAIOJIBHBIX TUIMTOK A, B, KOTOpbIe MpencTaBieHbl Ha
¢ur. 7a-b. Ha purype npencrapieHa CTpyKTypa THUIIA €JIOYUKH.

Ha ¢ur. 7g cxemaTnuecku npeACTaBJICH BHI CBEPXY YETBEPTOH KOHOUTYPALIUH CHCTEMBI
700g MIuTOK, coAepsKalledl MHOXECTBO HaIOJbHBIX IUNIMTOK A, B, koTOpble npencraBieHbl Ha
¢ur. 7a-b. MHOXECTBO pPANOB M3 MIECTH HAMNOJBHBIX IUIMTOK THUMA A TPUCOETUHEHO K
MHOXKECTBY PSIIOB U3 LIECTH MEPNEHAUKYJIIPHO OPUEHTUPOBAHHBIX HAIMOJBHBIX IUIUTOK THMA B,

U B PE3yJIbTAaTe 3TOr0 00pa3yeTcss pUCYHOK LIAXMATHOH JTOCKH.
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Ha ¢ur. 7h cxemaTtudecku mpencTaBieH BHI CBEPXY MATOH BO3MOYKHOW KOH(HUTypamuu
cuctembl 700h mHMTOK, COnepsKaliedl MHOKECTBO HAMOJBHBIX IUIUTOK A, B, KkoTOpbIE
npeacTaBieHbl Ha ¢ur. 7a-b.

Ha ¢ur. 8 cxemarnmuecknm mnpexncraBieHa HamojbHas 1utka 801, copepskarmas
MHOKecTBO yriayonenuit 860a, 860b. HamonpHas mmnrka 801 comep:kKUT MPaKTUUECKH JKECTKHIM
ocHOBHOH cioii 802 wu BepxHMH mnomioxkeuHbld cioii 820, VYrmyGmenust 860a, 860b
NPEACTABISIFOT COOOH KIIMHOBHIHBIC YIIIyOJEHHs, KOTOpPbIE PACIOJOXKEHBI B OCHOBHOM CJIOE
802. Vraybnenus ynpomaroT crubaHue w/uiau cioxkeHne MTkd 801 Ha BHYTpEeHHHX U
BHEIIHUX VyIJlax MEePeCceKaroINXCs OIMOPHBIX ITOBEPXHOCTEH IUIMTKH (HE MPEACTABJICHBI).
Yrinybonennst 860a, 860b MoOryT 3aHUMATh JIFOOOE MPENNOYTUTEIHHOE TMOJIOKEHUE HA TUTUTKE
801. dopma yrayomenmit 860a, 860b Moxker wuMeTh OOy MNPENNOYTHTEIBHYIO
KOH(pHUrypauuro, ogHako riayouHa yriayonenuit 860a, 860b He NOUKHA BBIXOAWUTH 3a MPEAEIIbI
BEepXHEH MOBEPXHOCTH >KECTKOro 0CHOBHOTrO cyiost 802. CornacHo NpeAcTaBlI€eHHOMY BapUaHTY
OCYLIECTBJIEHUsI HamnoJibHast IuTka 801 COAEp:KUT MepBYX0 COEAMHUTENBbHYH) 4acTb 803 u

Kak

2 2

BTOPYIO  COCIMHHUTENBbHYHO 4acTb 804, KkOTOpble  SBJIAIOTCS  TaKUMH K
COCIMHHTENBbHbIC YaCTH, MPENCTaBIeHHbIe Ha Gur. 1.

Xots Ha Qurypax pacKkpbIThl pasHOOOpa3HbIE BapPUAHTBI OCYIIECTBJICHHS HACTOSIIETO
n300peTeHus, TPU3HAKH BAPUAHTOB OCYLIECTBIEHHS MOTYT OBITh OOBENWHEHBI, €CJIU 3TO
nenecooOpa3Ho, MpHYEM BCE OHM HAXOAATCA B TNpeAeNiax MpeayCMOTPEHHOro oObema
HacTosmero m3o0pereHns. MOKHO, Hampumep, MPEANOJIOXKHTbh MPUMEHEHHE pPa3HOOOpa3HBIX
COEIMHHTENBHBIX YacTel B CUCTEMAaX IUIMTOK HJTH OCYIIECTBUTh OOMEH COCMHHUTENbHBIX YacTeH
MEXAY Pa3sJUYHbIMU BaPUAHTAMH OCYIIECTBJICHHs. MOXKHO TaKXe MPEANONONKUTh UCKITIOUEHNE
MIPUMEHEHHs] PAKTUYECKH )KECTKOIO OCHOBHOIO CJIOs, IO MEHBLIEH Mepe YaCTUYHO COCTOSALIErO
U3 IUIACTUYECKOrO MEHOMAaTepHasia C 3aKPbITBIMU SYEHKaMM, BMECTO HEro B KAKJION IIUTKE
MOJKeT OBbITh HCIIOJIb30BAH APYTrOH THI MPEANOUYTHTEIBHO KECTKOTO OCHOBHOTO CJIOS, PUYEM
aJbTEPHATUBHBII OCHOBHOW CJIOW MOXET COCTOSITh, HAIpUMEp, MO MEHBbIIEH Mepe U3 OJHOIO
Marepuaia, BbIOPAaHHOTO W3 TPYMIbL, KOTOPYIO COCTABISIOT APEBECHOBOJIOKHHUCTAS ILTUTA
cpenneri tuotrHoctu (MDF), npeBecHOBoJOKHHMCTast 1uta BbeICOKOH miotHocTH (HDF),
CUHTETHYECKHI  MaTepuas, Takoll KaKk TepPMOIUIAaCTUYECKUN  MaTepualn, Hampumep,
nomuBuHWIXIOpHA (PVC), KOMIMO3UMIMOHHBIN MaTepual, B YaCTHOCTH, COIEpPKAIUN MOPOLIOK
(TepMO)IUIaCTHYECKUIT KOMIO3HLIMOHHBIA MaTepuall, HEBCIIEHEHHbIN IIACTUYECKUH MaTepHal,
MUHEpaIbHbIA MaTepUal 1/ TEPMOIUIACTUYECKUH MaTepHall, KOTOPBIH 00oTalleH OqHON Win
HECKOJIbKUMHU J100aBKaMU. 31eChb TEPMHH «IOPOIIOK» CJIEAyeT IOHMMAaTh KaK MEJIKHe
IBIIEBUIHBIE (TTOPOLTKOOOPA3HbIE) YaCTHUIIBL, TAKHE KaK APEBECHAS MbLIb, MPOOKOBAS MbLUIb UITH

NblUJIb UHOI'O MaTEpuajia, Takasd KaKk MUHEpaJibHAA MblJIb, KAMEHHAs IblJIb, B YaCTHOCTH, LIEMECHT.
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ITocpencTBoM oObennHeHUs1 0aMOYKOBOH TBLIH, APEBECHON NBUIH, MPOOKOBOW MBUTH HJIH HX
KOMOMHALIMK U, HapuMep, Noiu3THiIeHa Bbicokoi ruotHoct (HDPE) nnmu nonmBuHMIxnopuaa
(HeoOpaboTaHHOTO, MEepPepadOTaHHOTO WJIM CMEIIAHHOTO) TOJy4aeTcsl JKeCTKas W WHEepPTHas
CepIleBrHA, KOTopasi He abcopOupyeT Bary, He pacIIUPsIeTCs U HE CXKUMAETCs ¢ 00pa3oBaHHEM
ITUKOB M 3a30pOB. XOTS IUIUTKa OOBIYHO MMEET JIAMUHHPOBAHHYIO CTPYKTYPY (MHOTOCIOWHYIO
CTPYKTYPY), TUINTKa COTJIACHO HACTOSIEMY H300PETEHHIO TaK)KE MOXKET OBITh COCTOSITh U3
OAHOCJIOMHON IUIUTKH.

CnenosarenbHo, ONMCaHHbIE BBILLIE uneu HACTOSAIIEro n300peTeHust
POAEMOHCTPHPOBAHBI NOCPENCTBOM HECKOJIbKUX WJLTFOCTPATHBHBIX BApPHUAHTOB
ocymecTBieHust. TakuMm o00pa3oM, MOXKHO MpPEANOJOXKHUTb, YTO WHAWBHUAYAJIbHBIC HIEH
HACTOSIIEro M300peTeHus: MOTyT OBbITh PUMEHEHBI 0€3 OIHOBPEMEHHOTO MPUMEHEHHS IPYTruX
neranel omnmcaHHoro mnpumepa. He sBisiercs oOsi3aTenbHOM pa3paboTka NPUMEPOB BCEX
NPEANOJIOKHUTENbHBIX KOMOWHAIIMHA OMHCAHHBIX BBILIE HAEH HACTOSINEro H300pETeHHs, IS
CHenuaIncTa B JAaHHOW 0OJacTH TEeXHUKH OyOeT TOHSTHO, YTO MHOTOYHCICHHBIE HIEH
HACTOSIIIEro H300peTeHus: MOTryT ObITh (MOBTOPHO) OOBENWHEHBI IJIi OCYIIECTBJIECHUS B
KOHKPETHOM MPUJIIOKEHUU.

Jna crnenuanucra B JAaHHOH OONACTH TEXHUKH JOJDKHO OBITh OUYEBHAHBIM, HTO
Hacrosimee H300peTeHHe He OTpPaHWYeHO padOYMMHU TPUMEPaMH, TMPEACTABICHHBIMH |
ONMCAHHBIMH B HACTOAIIEM IOKYMEHTE, HO TAaKKe SIBISIETCS OYEBHIHBIM, HYTO BO3MOJKHBI
MHOTOYHCIIEHHbIE BAPHAHTHI B IIpeenax o0beMa mpuiaaraeMoi (popMyibl H300peTeHHUsI.

I'maron «BKmouyaTe» U (QOPMBI €r0 CIPSDKEHUs, KOTOPbIE MCIOJB30BAHBI B HACTOSIIEH
MATEHTHON MyOJINKALINY, CIIEAYET MOHUMATh HE TOJBKO KaK O3HAYAIOIINE BKJIFOUEHHE, HO TaKXKe
KaK MMEIOIINEe 3HAYEHHE (CONEepPXKAaTb», «COCTOSATh B OCHOBHOM H3», «OOpPA30BaHHBIA U3» H

COOTBETCTBYIOLINE (POPMBI CIIPSKEHUSL.



DPOPMVYJIA H3OBPETEHUSA

1. Cucrema yHHMBepCaJbHBIX IUIUTOK, B YaCTHOCTH, CHCTE€Ma HAaMOJbHBIX IUIUTOK,
COAep Kallasl MHOKECTBO YHMBEPCAJIBHBIX IUIMTOK, B YACTHOCTH, HANOJBHBIX IUIUTOK, MPUYEM
KaKJ1as IJIUTKA COAEPKUT:

- MPAKTUYECKU XKECTKHH OCHOBHOW CJIOHM, MO MEHBbIIEH Mepe YaCTUYHO COCTOSIUMN W3
MJIACTUYECKOrO IEHOMAaTepuasa C 3aKPBITBIMU SYEHKaMH, NPEANOYTUTEIBHO COAEP KAl
MOBBIIAKOIIYIO YIAPHYIO MPOYHOCTH JOOABKY,

- IO MEHblIeHl Mepe OIHY MEepBYI0 COEIMHUTENbHYIO 4acTb W/WIIK MO MEHbIIEH Mepe
OIHY BTOPYK) COEIMHMTEJIBHYK) 4YacTh, MPUCYTCTBYIOINME HA PA3JIMYHBIX Kpasx IUIUTKU, B
YaCTHOCTH, OCHOBHOTO CJI0s1,

O mpHU4YeM MepBas COENMHUTENbHAsI YacCTb COMEPKUT MPEANOYTUTENbHO €IUHCTBEHHBIN
HANpaBJICHHBI BBepX rpe0OeHb, MO MEHbINEH Mepe OIWH HampaBleHHBIH BBEPX TOpeI,
HAXOMSIIMIACSA HA PACCTOSHUM OT HANPABIEHHOTO BBEPX I'PEOHS, M €MUHCTBEHHOE HATIPABJICHHOE
BBEpX yriyOieHue, oOpa3oBaHHOE MEXAy HAIpPABICHHBIM BBEpX IpeOHEM M HANpaBJICHHBIM
BBEPX TOPLIOM, U IIPU 3TOM:

B 110 MEHbILIEH Mepe YacTb CTOPOHbI HAINPABICHHOTO BBEpX IpeOHsA, oOpalleHHas B
CTOPOHY HAIPaBJIEHHOIO BBEPX TOPLA, HAKJIOHEHA B CTOPOHY HAIIPAaBJIEHHOIO BBEPX TOPLA,

B 110 MEHbILIEH Mepe YacTb CTOPOHbI HAINPABICHHOTO BBEpX IpeOHsA, oOpalleHHas B
CTOPOHY HamNpPaBJIEHHOTO BBEPX TOpLA, 00pa3yeT HalpaBiIeHHbIH BBEPX YCTAHOBOUHBIN Kpai IJIst
LeI NPUCOCIUHEHHs] NEPBOM COECOUHUTENBHOM 4YacTH KO BTOPOH COEAUHUTENIBHOM YacTu
MPUJIETAOIIEN IUTUTKHY,

B 10 MEHbBIIEH Mepe YacTb CTOPOHBI HAINPABIEHHOIO BBEpX rpeOHs, oOpameHHas OT
HAIPaBJICHHOTO BBEPX TOPLA, MPEANOUYTUTEIBHO CHA0KEHA TIEPBBIM (PUKCHUPYIOIIUM 3JIEMEHTOM,
KOTOPBIH BBIMOJIHEH C BO3MOYKHOCTBIO B3aUMOJEHCTBHS CO BTOPBIM (PUKCHUPYIOIIUM 3JIEMEHTOM
BTOPOU COEAUHUTENBHON YaCTH MPUJIETatOIIeN IIINTKH,

O IpHUYEM BTOPAasi COCAUHUTEIbHAS 4acCTb COAEPKUT MPEANOYTUTEIbHO €JUHCTBEHHBIN
HANpaBJICHHbIH BHM3 TIpeOeHb, MO MEHBbIIEH Mepe OAMH HAMpPAaBJICHHbI BHHU3 TOpeI,
HAXOMSIINIACA Ha PACCTOSHUH OT HANPaBJIEHHOTO BHHU3 IpeOHs, 1 €AMHCTBEHHOE HATPABICHHOE
BHU3 yruyOneHue, oOpa30BaHHOE MEXKAY HANpaBJIEHHbIM BHHU3 rpeOHEM M HANPaBJICHHBIM BHU3
TOPLOM, U MPU 3TOM:

B [0 MEHbIIEH Mepe 4YacTb CTOPOHBI HANPABICHHOTO BHU3 rpebHs, oOpameHHas B
CTOPOHY HANPAaBJICHHOIO BHU3 TOPLIA, HAKJIOHEHA B CTOPOHY HANPABJICHHOIO BHU3 TOPLA,

B 110 MEHbILIEH Mepe YacThb CTOPOHBbI HANPABJICHHOTO BHU3 IpeOHsA, oOpalueHHas OT

HAMPaBJICHHOTO BHU3 TOpLA, OOpa3yeT HampaBJICHHBIH BHU3 YCTAHOBOYHBIA Kpal A LEIH
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MPUCOCIUHEHNs] BTOPOH COEQUHUTEIBPHOM 4YacTM K TMEpPBOH COEAUHUTEIBHOM YaCTH
MPUJIETAOIIEN IUTUTKHY,

N HAmnpaBJICHHBIH BHU3 TOpEL MPEANOYTHTENbHO CHAOKEH BTOPBIM (PHKCHPYIOLIIM
3JIEMEHTOM, KOTOPBIH MPUCOENMHEH IMPaKTHUECKH >KECTKO K HalpaBlIeHHOMY BHU3 TOpLY U
BBIMTOJIHEH C BO3MOXKHOCTBIO B3aMMOJACHUCTBHUS C MEPBBIM (PUKCHUPYIOIIUM 3JIEMEHTOM NEPBOU
COEAMHUTENBHON YaCTH NPUWJIETar0 e MINTKH,

NpUYEeM HANpaBJICEHHOE BBEPX YIIYOJIEHHE BBIMOJIHEHO C BO3MOXKHOCTBIO IpHEMA IIO
MeHbIIEH Mepe YacTH HAIMpPaBIEHHOrO BHHU3 TIpeOHs MpHieraromiell IUIMTKH, U TPH 5TOM
HAIPaBJICHHOE BHU3 YIIIyOJICHHE BBIITOJIHEHO C BO3MOXKHOCTBIO MTPHUEMa 110 MEHBLIEH Mepe YacTH
HANPaBJICHHOTO BBEPX I'peOHs NMpUiIeraoIneil InTKHy,

2. Cucrema IUIMTOK MO M. 1, B KOTOPOH MpakTUYECKH >KECTKUH OCHOBHOH CIION IO
MeHblIel Mepe YacTHMYHO COCTOMT M3 IeHOMaTepuallia C 3aKpbITbIMU s4eiikaMH Ha OCHOBE
nonuBuHUIXJ0puaa (PVC).

3. Cucrema rMToK 1o . 1 uiau 2, B KOTOPOH NpakTUYECKU JKECTKUH OCHOBHOM CJION 1O
MEHbLIeH Mepe YaCTUYHO COCTOUT M3 IJIACTHUECKOro MeHoMaTepHalia C 3aKpbITbIMU sUeHKaMHU,
pUYEeM B TUIACTHYECKOM MaTepHualie OTCYTCTBYET IIaCTU(UKATOP.

4. CucreMa IJIMTOK 1O JFOOOMY M3 MPEAIIECTBYIOIUX MYyHKTOB, B KOTOPOH OCHOBHOMU
CJIOH MIACTUYECKOTO NEHOMAaTepuala HMeeT INIOTHOCT NMPHONIN3NUTENBHO B quanaszone ot 0,1 no
1,5 r/em?.

5. Cucrema MmMTOK 1O JHOOOMY M3 MPEIIECTBYIOIIUX MYHKTOB, B KOTOPOH Kaxkmas
IUIMTKA COAEPKUT BEPXHIOKO MOJJIOXKKY, IPUKPEIJIEHHYIO K BEPXHEH CTOPOHE OCHOBHOTO CJIOA,
MIPUYEM BBILIEYTIOMSHYTasl MOAJIOXKKA MPEATIOYTUTENBHO COAEPIKUT AEKOPATUBHBIHN CIIOM.

6. Cucrema IUIMTOK MO M. 5, B KOTOPOH BEPXHsisl MOJIOKKA IO MEHbILEH Mepe 4YaCTUYHO
COCTOMT MO MeEHbIIEH Mepe M3 OFHOTO MaTepHaja, BBIOPAHHOIO W3 TPYIIIBL, KOTOPYIO
COCTaBJISIIOT METaJUIbl, CIJIaBbl, BHICOKOMOJIEKYJISIPHbIE MaTepuajbl, TaKH€ KaK COIOJHUMEpbI
U/WUIM TOMOTIOJMMEphl BUHWJIOBBIX MOHOMEPOB; KOHAEHCALIMOHHbIE IOJHUMEpPbI, Takhe Kak
CJIOXKHbBIE noam3GupsI, MOJIUaMUBbI, MOJIMUMUJBI, SMOKCUHbBIE CMOJIBL,
¢deHondopmanbaeruiHble  CMOJBL,  KapOaMumopOpMaNbIETHAHbIE  CMOJIBL,  IPHUPOIHBIC
BBICOKOMOJIEKYJIIPHBIE MaTEPUabl MJIM COOTBETCTBYIOLINE MOAU(PHUIMPOBAHHBIE TIPOU3BOAHBIE,
TaKkie Kak pacTUTEJbHble BOJIOKHA, BOJIOKHA >KHBOTHOIO IPOMUCXOKAECHMs, MHHEpasbHbIE
BOJIOKHA, KepaMHUeCKHe BOJIOKHA U YIJIepOJHbIE BOJOKHA.

7. CucreMa MIUTOK MO M. 6, B KOTOPOM COMONMMEPHI W/UJIM FOMOIMOJIUMEPbl BUHUIIOBBIX
MOHOMEPOB BBIOpaHBI W3 TPYIIBL, KOTOPYIO COCTABJISIOT MOJHSTHIICH, MOJUBHHUIXJIOPUA,
MOJNIUCTUPOJ,  TMOJUMETAKPUNIAThl,  NOJUAKPUJIATBl,  NOJHAKPUJIAMHUIBI,  COINOJHUMEpbI

aKpwiIoOHUTpuUja, OytamueHa u crupoja (ABS), momumpomnuieH, COMOIUMEpPbI STUJIEHA U
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NpONMJIeHa,  MOJUBHHUIMICHXJOPHI,  MHOJIUTETPapTOPITUICH,  NOJMMBUHMWIMACH(TOPUA,
rekca)ToprponeH U CONMOJIMMEPBI CTUPOJIA U MAJIEMHOBOTO aHTUAPUAA.

8. CucremMa IIMTOK MO JIOOOMY U3 M. 5-7, B KOTOPOH BEPXHSS MOMJIOKKA CONEPIKUT
NEKOpPATHBHBI CIOH W YCTOHYMBBIA K aOpasMBHOMY HW3HOCY CJIOH, MOKPBIBAIOLIUI
BBIIIEYTIOMSIHYTBIH J1€KOPAaTUBHBIN CJIONH, NMPUYEM BEPXHsAs MOBEPXHOCTb BBILIEYIIOMSHYTOIO
YCTOHYMBOTO K M3HOCY CJIOSI TPEACTABIIsAET COOOH BEPXHIOK MOBEPXHOCTDH BBILIEYIOMSHYTOH
IUTUTKY, ¥ TIPU 3TOM YCTOMUYUBBIA K U3HOCY CJIOH MpencTasiisieT coOOi Mpo3pavHblii MaTepual,
TAKUM 00pa30M, YTO AEKOPATUBHBIN CIIOH SBISIETCS BUAMMBIM Yepe3 MPO3padHblil yCTOHYMBBIN K
WU3HOCY CJIOH.

9. CucreMa IUIMTOK MO JIOOOMY U3 MPEAIIECTBYIOLINX MYHKTOB, B KOTOPOH OCHOBHOMN
CJIOH TUTACTHYECKOTO NMEHOMAaTepHalia C 3aKPhITBIMU siUeHiKaMi CONEPKUT MPUOIHU3UTENBHO OT 3
10 9 Mac.% TMOBBIIAKOLIEH YIAPHYIO TPOYHOCTh TOOABKH.

10. Cucrema mmMTOK 1O JOOOMY U3 TMPEAIIECTBYIOLUINX IYHKTOB, B KOTOPOH
IJIACTUYECKUH TeHOMaTepuan C 3aKpbITBIMU slMeHKaMH OCHOBHOTO CJIOS HMeeT MOJyJib
yIPYrocTH, cocrasisiromnii 6osee uem 700 MITa.

11. Cucrema rmToK 10 JI0O00MY M3 MPEAIIECTBYIOMIUX MYHKTOB, B KOTOPOH INIOTHOCTh
OCHOBHOTO CJIOSI U3MEHSETCS 110 BBICOTE OCHOBHOTO CJIOS.

12. Cucrema mMTOK 1O JIOOOMY M3 MPENLIECTBYIOIINX MYHKTOB, B KOTOPOH BEpXHss
CeKLUs] W/WJIM HWXKHSAA CEKUHs OCHOBHOIO CJos oOpa3yeT TBEpAbId MOBEPXHOCTHBIN CIIOMH,
UMEIOUIUN MOPUCTOCTb, KOTOpas COCTaBJseT MeHee 4YeM [OPUCTOCTh IIACTHYECKOIrO
NeHoMaTepHraa C 3aKphITbIMU sSUeKaMi OCHOBHOTO CJIOSI, TPUUYEM TOJILIMHA KaXKA0r0o TBEPAOrO
MOBEPXHOCTHOTO ¢Jiost coctasisieT oT 0,01 no 1 mm, mpennouturensHO oT 0,1 1o 0,8 MMm.

13. CucremMa TUTMTOK TO JIFOOOMY M3 TPENLIECTBYIOIIMX INMYHKTOB, B KOTOPOW KaxKnas
MJIUTKA COAEPKUT MO MEHbINEH Mepe OAMH MOIJIOXKEYHBIA CJIOW, NMPUKPEIUIEHHBIA K HIKHEH
CTOPOHE OCHOBHOIO CJIOs, IPUYEM IO MEHbIIEH Mepe OAWH BBIIIEYNOMSIHYTBIN MOAJIOKEYHBIN
CIOH TO MeHbIIEeH Mepe YaCTHYHO COCTOMT M3 THOKOro Marepuana, MpeArodYTUTENbHO
3J1aCTOMEPA.

14. Cuctema mMTOK 1O 1. 13, B KOTOPOI TONIINHA MOJIOKEIHOIO CJIOSI COCTABISAET MO
MeHblIel Mepe 0,5 MM.

15. Cucrema muurok mo mm. 13 wim 14, B KOTOpOH OCHOBHOW CJIOM COCTOHUT W3
MHO>KECTBA OTJIEJIbHBbI CErMEHTOB OCHOBHOIO CJIOSl, NPUKPEIJIEHHBIX 10 MEHbLIeH Mepe K
OHOMY BBIIEYTIOMSIHYTOMY TOJIOKEYHOMY CJIOK), TPEATIOUYTUTENIbHO TaKUM O0pa3oM, HTO
BBIIIEYTIOMSIHYTbIE CErMEHTbl OCHOBHOI'O CJIOSl BBINOJHEHbl € BO3MOXXHOCTBKO B3aUMHOIO

BpALICHUS.
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16. CucremMa TUTMTOK TO JIFOOOMY M3 TPENLIECTBYIOIIMX INMYHKTOB, B KOTOPOW Kaxknas
IJIUTKA COAEPKUT MO MEHbIIEH Mepe OAWH apMUPYIOIIUH CJIOW, MpUYeM IUIOTHOCTh
APMUPYIOLIETO CJOS COCTABNSET MPeAnouTHTeNsHO oT 1000 1o 2000 Kr/mM>, IpeanoYTHTeNbHO
ot 1400 mo 1900 kr/m® u mpexnouturensree ot 1400 no 1700 xr/m>.

17. Cucrema mIMTOK MO JHOOOMY M3 NPEAIIECTBYIOIIUX NYHKTOB, B KOTOPOH IO
MeHblIel Mepe JacTb NepBON COENMHUTENbHON YacTU W/WIK M0 MEHbIIEeH Mepe 4acTb BTOPOMH
COEIMHUTENBHON YacTH KaX10H IUINTKU HEPa3beMHO IIPUCOEIUHEHBI K OCHOBHOMY CJIOHO.

18. Cucrema MmIHMTOK MO JIIOOOMY M3 MPEAIIECTBYIOLINX IMYHKTOB, B KOTOPOH mepBas
COCINMHMTENbHAS YacTh W/WIIM BTOpas COENUHHUTENbHAs YacTb IOIMYCKAT neGopMaLuio B
TEeUEHHUE COEIMHEHUs] U Pa3beIUHEHUS.

19. Cucrema mmMTOK MO JHOOOMY M3 NPEAIIECTBYIOIIUX NYHKTOB, B KOTOPOH IO
MEHBIIEH Mepe OAHA COEAUHUTENbHAsl 4acTb W3 NEPBOM COCAUHUTENBbHOM 4acTH U BTOPOHU
COCIMHHUTENBHON YacTH COINEP’KUT MOCTHK, NPHCOENUHSIOINNA TpeOeHb BBILEYTTOMSIHYTOrO
COEIMHUTENIBHOIO 3JIEMEHTAa K OCHOBHOMY CJIOKO, NPUYEM MHHUMAajbHAs TOJIIMHA MOCTHKA
COCTaBJIIET MEHEE UeM MHUHUMAJIbHAS IIUPUHA TPEOHS.

20. CucremMa IIMTOK IO JIIOOOMY M3 MPENUIECTBYIOIIUX MYyHKTOB, B KOTOPOW BTOpas
COEIMHUTENbHASI YaCTh COAEPXKUT BEPXHUH MOCTHUK, NMPUCOEAUHSIOUINI HanpaBle€HHBbIH BHU3
rpebeHb K OCHOBHOMY CJIOK0, TNPUYEM BEPXHHH MOCTHK BBIIOJHEH C BO3MOXKHOCTBIO
negopMali B TEUEHHE COCAMHEHHUS NMPHJICTaloIUX MaHeNlell W pacUIUpeHHs] HAINpPaBICHHOTO
BHU3 yIIIyOJICHHs, U TIPU 3TOM MPEATIOUYTUTENbHO HUKHSAS CTOPOHA BEPXHETO0 MOCTHUKA BTOPOU
COEAVHUTENBHON YaCTH SIBJISIETCS MO MEHBLIEH Mepe YaCTUYHO HAKJIOHHOM.

21. Cucrema mmToK 1o 1. 20, BEpXHsisi CTOPOHA HAMPABICHHOTO BBEPX I'PeOHS SBISIETCS
[0 MEHblIEeH Mepe 4YaCTUYHO HAKJOHHOH, NMpUYeM HaKJOH BEepXHEW CTOPOHbI HalpaBjeHHOIO
BBEpPX TIpeOHA U HAKJIOH MOCTHUKOBOH YaCTH BTOPOH COEAMHUTENbHOW YacTH SIBISIFOTCS
NPAaKTUYECKH OJWHAKOBBIMH, W TIPH O5TOM o00a HAaKJIOHA B3aUMHO OOpa3ylT yroi,
COCTaBJISIFOLIUMN, Harpumep, oT O 10 5 rpaaycos.

22. Cucrema IUIUTOK IO JIIOOOMY M3 MPEIIIECTBYIOUINX MyHKTOB, KOTOPOH IO MEHbLIECH
Mepe 4YacTb HANpaBlIEHHOTO BBEpX TOpLA, Mpuieraroiias K BepXHEW CTOPOHE IUIUTKH,
BBIMIOJTHEHA C BO3MOKHOCTBIO BCTYIUIEHHS B KOHTAakT II0 MeEHbLIEHl Mepe C YacTbio
HANpPaBJICHHOTO BHU3 TpeOHs, TNpWIEeraruieil K BepXHEH CTOpOHE JpPYyrodl TIUIMTKH B
COEIMHEHHOM COCTOSIHUU YKa3aHHBIX TUIUTOK.

23. CucreMa IUIMTOK MO M. 22, B KOTOPOHW BEPXHsIsl CTOPOHA IUIMTKU BBINOJHEHA C

BO3MOYKHOCTBIO TIPAKTHUECKH OECIIOBHOTO MPUCOCANHEHHUS K BEPXHEH CTOPOHE APYTOH TUIUTKHU.
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24. CucreMa IUTUTOK IO JEOOOMY W3 MPEAIIEeCTBYIOIIUX IMYHKTOB, B KOTOPOW NeEpPBbIHA
(UKCHUPYIOIINH 3JIEMEHT PACHOJOXKEH Ha PACCTOSHUU OT BEPXHEH CTOPOHBI HANPaBJIEHHOTO
BBEPX IPeOHSI.

25. Cucrema IMTOK MO JEOOOMY M3 NPENUIECTBYIOIIUX IYHKTOB, B KOTOPOW BTOPOH
(UKCHUPYIOIINH 3JIEMEHT PACHOJOXKEH Ha PACCTOSHUU OT BEPXHEH CTOPOHBI HANPaBJIEHHOTO
BHU3 YTy OJICHUS.

26. Cucrema IUIMTOK MO JIOOOMY U3 TMPEOIIECTBYIOUIUX TNYHKTOB, B KOTOPOWM
s¢dexkTuBHAs BBICOTA HAINPABICHHOTO BHU3 YCTAHOBOYHOIO Kpas COCTaBisier Oonee uem
3¢ eKkTHBHAS BBICOTA HAMPABIEHHOT'O BBEPX TPEOHS.

27. CucreMa IUIMTOK MO JIIOOOMY M3 MPEAIIECTBYIOIIUX MyHKTOB, B KOTOPOH B3aWMHBIN
yroJi, ONpPEeAeIeHHbI MO0 MEHbIIEH Mepe HAKJIOHHOW 4YacThbIO CTOPOHBI HAINPABJIEHHOI'O BBEPX
rpebHs1, OOpaleHHOHN B CTOPOHY HAIPaBJIEHHOT'O BBEPX TOPLA, M HANPABJICHHBIM BBEPX TOPLIOM,
MPaKTUYECKH paBeH B3aHMHOMY YTy, ONpENEJIeHHOMY IO MeHblIel Mepe HAaKJIOHHOM 4acThiO
CTOPOHBI HAINPABJIEHHOrO BHU3 IpeOHs, 0OpaleHHOH B CTOPOHY HANPaBJICHHOTO BHU3 TOPLA, U

HaIrpaBJICHHbIM BHU3 TOPLOM.

28. CucreMa IUIMTOK MO JIOOOMY M3 TPEAIIECTBYIONIUX IyHKTOB, B KOTOPOHW YTOI,
ONpPENENEHHbIN, C OJHOW CTOPOHBI, HANPABJICHUEM, B KOTOPOM NPOXOAMT MO MEHbIIEH Mepe
4acTb CTOPOHBI HANPaBJIEHHOTO BBEPX I'peOHs, OOpallleHHass B CTOPOHY HAMPABJICHHOTO BBEPX
TOpLA, U, C IPYroi CTOPOHBI, HOpMaJjb BEpXHEH CTOPOHbI OCHOBHOIO CJosl, cocTasiseT oT O 1o
60 rpagycoB, B 4acTHOCTH, OT () 70 45 rpanycos.

29. CucreMa IUIMTOK MO JIOOOMY M3 TPEAIIECTBYIOUIUX IyHKTOB, B KOTOPOW YTOI,
ONpPENENEHHbIN, C OJHOW CTOPOHBI, HANPABJICHUEM, B KOTOPOM NPOXOAMT MO MEHbIIEH Mepe
94acTb CTOPOHBI HANPABJICHHOrO BHHU3 IpeOHs, oOpalleHHas B CTOPOHY HAIPaBJIEHHOTO BHU3
TOpLA, U, C APYroll CTOPOHBI, HOpMaJlb HUXKHENW CTOPOHBI OCHOBHOIO CJ0sl, cocTasisieT ot O 1o
60 rpagycoB, B 4acTHOCTH, OT () 70 45 rpanycos.

30. Cucrema miIUTOK MO JIOOOMY U3 NPEAIIECTBYIOIIMX NMYHKTOB, B KOTOPOH MEPBBIH
(UKCUPYIOIINH 3JIEMEHT CONEPKUT MO MEHbLIEH Mepe OIWH HaNpPaBJICHHbIH HAPYXKY BBICTYII, U
BTOPOH (PHKCHPYIOLIMIA 3JEMEHT CONEPKUT IO MEHbIIeH Mepe OXHY BbIEMKY, MNpHYEM
HaIpPaBJIEHHBIM HapyXy BBICTYII BBIIOJHEH C BO3MOXKHOCTBIO IO MEHbLIEHl Mepe 4acTUYHOIo
MOMEIIEHUs B BbIEMKY IMpHJIEraloiiedl COeJUHEHHON TIUIMTKU JJs LeJdd OCYLIeCTBJIEHUs
(PUKCUPOBAHHOTO COETUHEHHUSI.

31. Cucrema miauTOK MO JIOOOMY U3 NPEAIIECTBYIOLIMX INMYHKTOB, B KOTOPOH NEPBBIH
(UKCHUPYIOIINH 3JIEMEHT PACHOJOXKEH Ha PACCTOSHUU OT BEPXHEH CTOPOHBI HANPaBJIEHHOTO

BBEPX IPeOHSI.
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32. Cucrtema IJIUTOK MO JFIOOOMY W3 MPEAIIECTBYIOIINX MYHKTOB, B KOTOPOHW CTOpPOHA
HAIPaBJICHHOTO BHU3 rpeOHs, oOpalleHHas OT HANpPaBJICHHOTO BHU3 TOPILA, CHAOKEHA TPETHUM
(UKCHUPYIOIIUM 3JIEMEHTOM, MpPUYEM HAINpPABICHHbIH BBEPX TOpEL CHAOXKEH YeTBEPTHIM
(UKCHUPYIOIIUM 3JIEMEHTOM, U MPU 3TOM BBIIEYIOMSHYTBIH TPETHH (PUKCHPYIOIIMN 3JIEMEHT
BBIMOJIHEH C BO3MOKHOCTBIO B3aMMOAEHCTBUS C YETBEPTHIM (PUKCUPYIOIINUM 3JIE€MEHTOM IPYToi
TUTUTKH.

33. Cucrema mMTOK 1o M. 32, B KOTOPOM B3aUMOJENCTBHE MeEXAY TPETbUM
(PUKCHUPYIOIIUM 3JIEMEHTOM U YETBEPTHIM (PUKCUPYIOIIUM 3JIEMEHTOM B COCTOSTHUM COEIMHEHHS
IBYX IUIUTOK Ompenenser kacarenbHyto T1, kortopas oOpasyer yronm Al ¢ TUIOCKOCTBIO,
OTIpENeNICHHON TUTMTKON, mpuyueM yron Al siBisieTcs MeHbine, 4eMm yron A2, oOpa3oBaHHbBIN
YKa3aHHON TUIOCKOCTBIO, ONpPEAENEHHON IUIMTKOM, © KacarteapbHOW T2, omnpeneneHHON
B3aUMOJIEHCTBHEM MEXKIy HAKJIOHHOW YacThlO CTOPOHBI HAMPABJICHHOTO BBEpPX TpedHs,
OOpalIeHHOr0 B CTOPOHY HANPABJIEHHOIO BBEPX TOPLA, M HAKJIOHHOH YacThIO CTOPOHBI
HAIPaBJIEHHOTO BHU3 IpeOHs1, OOpAIeHHOrO B CTOPOHY HAINPABIEHHOTO BHU3 TOPLA.

34. Cucrema mMTOK MO 1. 33, B KOTOpOH HawOoJblnas pa3HOCTb MEXAy yrioM Al u
yrioMm A2 HaxoauTcs B uHTepBase ot 5 1o 10 rpagycos.

35. Cucrema mmToK mo JroOomy u3 mm. 32-34, B KOTOPOH KpaTdaiiiee pacCTOSHHUE
MEXIY BEPXHMM KpPaeM HAIpPaBJICHHOTO BHHU3 IpeOHS U HIDKHEH CTOPOHOW OCHOBHOTO CIIOS
OTpeneNsieT TUIOCKOCTh, NMPUYeM TPeTUH (PUKCHPYIOIIHMIA 3JIEMEHT W 1O MEHbLIEH Mepe 4acTb
HAIPaBJICHHOTO BHU3 rPeOHsI PacIioNoKEHbl HA TIPOTHUBOIIOJIOJKHBIX CTOPOHAX BBILICYTIOMSHYTON
MJIOCKOCTH.

36. Cucrema MTOK 1O Jr0OoMy u3 mm. 32-35, B KOTOpOH MHUHHMAJbHOE PAacCTOSHUE
MEXIY BBIIICYNIOMSHYTBIM TPETHHM (PUKCHPYIOLIUM 3JIEMEHTOM U BEPXHEH CTOPOHOH IIMTKU
COCTaBJIsIET MEHee 4YeM MHUHHMAaJbHOE PACCTOsHME MEX]y BepXHell CTOpOHON HamnpaBiIeHHOIO
BBEPX I'PeOHS U BBILIEYTIOMSHYTONH BEPXHEH CTOPOHOMN TUTUTKH.

37. CucremMa IUIMTOK MO JIOOOMY M3 MPENLIECTBYIOIUX MYHKTOB, B KOTOPOH CTOPOHA
HAIPaBJICHHOTO BBEPX IpeOHs, OOpallleHHass OT HANpPaBJIEHHOIO BBEPX TOPLA, PACTIOJIOKEHA Ha
pPacCTOSHUM OT HaNpaBJIEHHOIO BHU3 TOPLIA B COEJUHEHHOM COCTOSIHUU MPUJIETaloLIUX MIUTOK.

38. Cucrema MIMTOK MO JHOOOMY M3 TNPEAIIECTBYIOIIUX IYHKTOB, B KOTOPOH IO
MEHbLIeH Mepe YUCIIO TUIUTOK SIBJISETCS] UEHTHUUHBIM.

39. CucremMa TUIMTOK TO JIOOOMY M3 MPEAIIECTBYIOLIMX IYHKTOB, MPUYEM CHUCTEMA
IJIMTOK COAEPKUT IUINTKU pPa3ju4HblX THUINOB (A U B, COOTBETCTBEHHO), M IPU 3TOM
pacrojoXXeHue W/WIN TUN COEJUHUTENbHbIX 4YacTel, HUCIMONb3YEMBbIX B IUIUTKE MEPBOrO TUIA
(A), oTnMuaeTcs OT PACTOJOKEHMS] W/HWIA TUTMA COSIMHUTENBHBIX HYaCTEH, HUCIOJIb3YEMbIX B

IJIUTKE BTOporo tuna (B).
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40. Cucrema miuTok 1o 1. 39, B KOTOPOH COeUHUTENbHbIE YaCTH MJIUTKH MEPBOrO THUIIA
(A) mpu pacCMOTpPEHHMH OJHOM MNapbpl MNPOTHBOMOJOXKHBIX KPAE€BbIX YaCTeH PACIHOJOKEHBI
3epKaJIbHO-CHMMETPUYHBIM 00pa3oM IO OTHOLIEHWU COCOUHHUTENBHBIX YaCTeH BIOJIb TOH JKe
napel IPOTUBOMOJIOKHBIX KPAEBbIX YaCTEH MJIUTOK BTOPOro tumna (B).

41. Cucrema TUIMTOK NO JIOOOMY W3 MPEAIIECTBYIOIIUX IYHKTOB, NMPUYEM CHCTEMA
IJIUTOK CONEPKUT IUIMTKU Pa3IMYHBIX TUNOB (A U B, COOTBETCTBEHHO), U MPU STOM pasMep
IJIMTKH NTepBOro tumna (A) oTandaercs OT pa3Mepa IUIUTKU BToporo tumna (B).

42. Cucrema IUIMTOK MO JIOOOMY M3 MPENUIECTBYIOIINX MYHKTOB, B KOTOPOH Ha IJIUTKU
Pa3JIMYHBIX TUIIOB HAHECEHB! Pa3IMYarOlINe BU3yalbHble MAPKUPOBKHU.

43. CucreMa IUIUTOK MO M. 42, B KOTOPOH pasinyarolliie BHU3yalbHblE MAapKHUPOBKU
HAHECEHbl HAa HANPABJICHHBIH BBEPX IpeOeHb MO MEHbLIEH Mepe OZHOr0 COCAMHUTENbHOTO
3JIEMEHTA MJIMTKU KaXA0ro TUMA.

44. CucreMa IUIUTOK TIO JIFOOOMY M3 TPENLIECTBYIOIIMX INMYHKTOB, B KOTOPOW Kaxknas
KpaeBass 4acTb Ka)KAOW IIUTKH HMEET MEPBYI0 COEAUHUTENbHYIO YacTh W/WIU BTOPYIO
COEIMHUTENbHYI0 4acTb, U IPU 3TOM KpaeBble 4YacTH MPEANOYTUTENbHO HMEIOT pa3jIMyHble
COEMHUTENbHbIE YaCTH.

45. Cucrema IJIMTOK MO JIFOOOMY M3 MPEAIIECTBYIOIINX MYHKTOB, B KOTOPOW mepBas
COEMHUTENbHAST YacTb U BTOpas COEJUHHUTENbHAs 4YacTb BBINOJIHEHBI C BO3MOXXHOCTBIO
B3aUMOJEHCTBHSI TakMM 00pa3oM, YTO COEOUHEHHbIC IUIUTKH SBISIOTCS IPAKTHYESCKH
(pUKCUPOBAaHHBIMH B HANPABIEHUH, NMAPAJUIEIBHOM 110 OTHOLIEHHIO K TUIOCKOCTH, ONPENeIeHHON
IUIMTKaMH, a TaKXXe€ B HalpaBJE€HUH, MEPIEHAUKYJISPHOM IO OTHOIIEHHUIO K BbIIIEYIOMSHYTON
TJIOCKOCTH, OTIPEIEJICHHON TUINTKAMM.

46. IInutouHOE MOKPBITHE, B YACTHOCTH, HANIOJbHOE MOKPBITHE, COCTOSALIEE U3 B3AUMHO
COEOMHEHHBIX IUTUTOK MO JII000MY 13 milL. 1-45.

47. Ilnutka 101t IPUMEHEHHsI B CUCTEME YHUBEPCAIbHBIX TUIUTOK IO JIFOOOMY U3 mil. 1-

45.
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DPOPMYJIA H3OBPETEHUA

1. Cucrema yHHMBepCajJbHBIX IUJIMTOK, B YacCTHOCTH, CHCT€Ma HAIOJBHBIX IUIUTOK,
COoAeprKallasl MHOKECTBO YHMBEPCAJIBHBIX IUINTOK, B YaCTHOCTH, HAMOJIBHBIX IJIUTOK, MPUYEM
CHUCTEMA IJIMTOK COJAEP>KUT MEPBbIE COCUHUTEIIbHBIE YACTH U N0 MEHBLIEH Mepe OJHY BTOPYIO
COEAMHUTENBHYIO YaCThb, U KAXKJasl IUNINTKA COACPIKUT:

- IPAKTUYECKHU KECTKUI OCHOBHOM CJIOH,

- TI0 MEHbLIEH Mepe OAHY MEePBYI0 COCAMHMUTENBHYI0 4YacTb W/WJIHM MO MEHbIIEH Mepe
OZHY BTOPYH) COEIWHUTEIBHYK) YaCTb, MPUCYTCTBYIOLIME HA PA3JIMYHBIX KpasxX IJIUTKH, B
YaCTHOCTH, OCHOBHOTO CJIOA,

O IpU4YEM IepBas COCNMHUTENBbHAS] YacCTb COAEPKUT MPEANOYTUTENIBHO €IUHCTBEHHBIN
HANpaBJICHHbIH BBepX rpeOeHb, MO MEHbIIEH Mepe OIUH HAaNpaBJIEHHBIH BBEPX TOpeEL,
HAXOJSIIMICS HA PACCTOSHUY OT HANPABIEHHOTO BBEPX I'PeOHs, M €AMHCTBEHHOE HATPABJICHHOE
BBEPX yriyOseHue, oOpa3oBaHHOE MEXAY HAINpPaBJICHHbIM BBEpX IpeOHEM W HaIPaBICHHBIM
BBEPX TOPLIOM, U IIPH 3TOM:

B 10 MeHbLIEH Mepe 4acTb CTOPOHBI HANpPABJIEHHOrO BBEpX IpedHsA, oOpallieHHas B
CTOPOHY HANPAaBJICHHOI'O BBEPX TOPLA, HAKIOHEHA B CTOPOHY HANPABJICHHOIO BBEPX TOPLA,

B [0 MEHbIIeH Mepe HaKJIOHHAs IUIOCKAash WM 3aKPyIJIEHHas IOBEPXHOCTb
HAaIpaBJIEHHOTO BBepX rpebHs, oOpaleHHas B CTOPOHY HAIPaBJIEHHOTO BBEPX TOpIa, oOpasyer
HAIPaBJICHHBIN BBEPX YCTAHOBOYHBIM Kpail AJIs1 LeJIU NPUCOECAUHEHUs TEPBOM COEAUHUTEIbHON
4aCTH KO BTOPOU COEANHUTENBHON YaCTH NMPUJIETAKOLIEH MIIINTKH,

B 10 MEHBILIEH Mepe YacThb CTOPOHBI HAIPABJIEHHOTO BBEpX rpeOHs, oOpameHHas OT
HANpPaBJICHHOTO BBEPX TOpLA, CHaOXKeHa TMepBbIM (UKCHUPYIOIIUM 3JIEMEHTOM, KOTOPBIH
BBITIOJIHEH C BO3MOYKHOCTBIO B3aUMOJEHCTBUS CO BTOPHIM (PUKCHPYIOLIUM 3JIEMEHTOM BTOPOM
COEAMHUTENBHON YaCTH NPUWJIETAOLIEH MIINTKHY,

O ImpU4YeM BTOpasl COCIUHUTENbHAsE YacCTb CONEPKUT MPEANOYTUTENILHO €IUHCTBEHHBIN
HANpaBJICHHbIH BHM3 TpedeHb, N0 MEHbIIEH Mepe OAMH HAIpPaBJIEHHbI BHHU3 TOpeIl,
HAXOJSIIMICS Ha PACCTOSHUM OT HANPABJIEHHOTO BHU3 IpeOHs, U €AMHCTBEHHOE HAIPABICHHOE
BHU3 yriyOsneHue, o0pa3oBaHHOE MEXKIY HAMPABJICHHBIM BHU3 rpeOHEM W HAIPaBIIEHHBIM BHU3
TOPLIOM, U IPU 3TOM:

B [0 MEHbBLIEH Mepe 4YacTb CTOPOHBbI HANPABICHHOTO BHU3 IpebHs, oOpaleHHas B
CTOPOHY HANPAaBJICHHOIO BHU3 TOPLIA, HAKJIOHEHA B CTOPOHY HAMPABJICHHOIO BHU3 TOPLA,

B [0 MEHbIIeH Mepe HaKJIOHHAs IUIOCKAash WM 3aKPyIJIEHHas IOBEPXHOCTb

HANpaBJICHHOT0 BHHU3 TIpebHs, oOpamieHHas OT HamNpaBJICHHOTO BHHU3 TOpLA, obOpasyer
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HAIPaBJICHHBII BHU3 YCTAHOBOYHBIN Kpal MU LeIM NPUCOCAUHEHUsI BTOPOH COEAUHUTEIbHON
4aCTH K NEePBON COEIUHUTENLHON YaCTU MPUJIETArOIIEH TUIUTKHY,

N HanpaBJIEHHBI BHHU3 TOpel CHAOXEeH BTOPBIM (PUKCHPYIOLINM 3JIEMEHTOM, KOTOPBIH
MPUCOENNHEH TMPAKTHUYECKH JKECTKO K HANpaBJIE€HHOMY BHM3 TOpPLY M BBIIOJHEH C
BO3MOJKHOCTBEO ~ B3aUMOJEHCTBHA C  MEPBBIM  (PUKCHPYIOLINM  3JIEMEHTOM  IEepPBOU
COEAMHUTENBHON YaCTH NPUWJIETAOLIEH MIINTKHY,

NP 3TOM BBIIIEYIIOMSIHYTbIE TIEPBbIH M BTOPOH (PUKCHPYIOIIHE 3JIEMEHTbI 00pa30BaHbI
MOCPENCTBOM KOMOWHAIIMH BBICTYIIA M BBIEMKH,

NpUYeM HamNpaBJICHHOE BBEPX YINYOJIEHHE BBINIOJHEHO C BO3MOMKHOCTBIO TpHEMa IO
MeHbIIEH Mepe YacTH HAIMpPaBJIEHHOTO BHHU3 TIpeOHs Npujerarollell IUIMTKH, U TPH 5TOM
HAIPaBJICHHOE BHU3 YIITyOJIEHHE BBITIOJHEHO C BO3MOYKHOCTBIO ITPUEMa 10 MEHBLIEH Mepe YacTH
HAIPaBJIEHHOTO BBEPX I'PeOHS NMpUIeraroIei IINTKH,

IIPU 3TOM CHCTEMA OTJIMYAETCS TEM, YTO NPAKTUYECKU >KECTKMM OCHOBHOM CJIOW IO
MEHBIIEH Mepe 4YaCTUYHO COCTOUT M3 KOMIO3ULIMOHHOIO MaTepuaa, COAEPKAaLIero
MJIACTUYECKUI MEHOMAaTepHal C 3aKPBITBIMU sYEMKaMU U 110 MEHbIIEH Mepe OJIUH HaNOJIHUTENb,
CoIep KAaIUi TOBBIIAOIIYID YAAPHYIO MPOYHOCTh A00aBKYy, MpHYEM B IUIACTHYECKOM
MaTepuane IJIAaCTUYECKOr0 MEeHOMAaTepHasla C 3aKPBITBIMU  sMEMKaMHU OCHOBHOIO  CJOS
OTCYTCTBYET IUIACTU(HKATOP, W INPH STOM OCHOBHOM ciliol comepxur oT 3% mo 9 mac.%
BBIIIEYNOMSIHYTOH MOBBIIAOIIEH yIAPHYIO MPOYHOCTh NOOABKH, i€ MO MEHbLIEH Mepe OIUH
HATOJHUTENb BBIOPAH W3 TPYMIBI, KOTOPYK COCTaBISIIOT TajlbK, MeJ, IpeBeCHHa, KapOoHaT
KaJbLMsA, TUOKCHI THUTAaHA, MNpOKajeHHas InHA, ¢apdop, MHUHEPATbHBI HANOJIHUTENb H
NPUPOAHBIA  HANOJHUTENb, W TMPH 3TOM MAaCCOBOE COJAEP>KAHUE HAMOJHUTENS B
KOMITO3ULMOHHOM TIeHOMaTepualie OCHOBHOTO ¢Jiosi cocTasiisieT oT 40 1o 48%.

2. Cucrema NIMTOK Mo M. 1, B KOTOpPOHl NMpakTUYECKH >KECTKUNH OCHOBHOH CIOH MO
MEHBIIEH Mepe 4YaCTHYHO COCTOUT W3 IMEHOMaTepuana C 3aKpbITbIMU siU€HKaMU HAa OCHOBE
noymBuHUIXI0pUAa (PVC).

3. Cucrema miuuTOK 1Mo JIOOOMY M3 MPEAIIECTBYIOLINX IYHKTOB, B KOTOPOH OCHOBHOMU
CJION MIIACTUYECKOro NMeHOMAaTepHaia HMeeT TNIOTHOCTh MPUOMU3UTENbHO B quanasoHe ot 0,1 no
1,5 r/em’.

4. CucremMa TUIMTOK MO JIFOOOMY W3 NPEALIECTBYIOIIMX IMYyHKTOB, B KOTOPOH Kaxkmas
IJINTKA COAEPKUT BEPXHIOK MOAJIONKKY, NPUKPEIUIEHHYIO K BEPXHEH CTOPOHE OCHOBHOIO CJIOS,
MIPUYEM BBILIECYIOMSHYTasl MOIJIOKKA TPEANOYTUTENIBHO COAECPKUT AEKOPATUBHBIN CJION.

5. Cucrtema IUIMTOK MO M. 4, B KOTOPOI BEpPXHssl MOJJIOXKKA [0 MEHbLIEH Mepe YaCTUYHO
COCTOMT MO MeEHbIIEH Mepe M3 OAHOTO MaTepuaia, BbIOPAHHOTO W3 TPYIIbL, KOTOPYIO

COCTABJIAKOT METAJUJIbL, CIUJIaBbl, BBICOKOMOJICKYJIAPHBIC MAaTCpUalibl, TAKHEC KaK COMNOJIHUMEPLI
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W/WIM TOMOIIOJIUMEpPHl BHHHJIOBBIX MOHOMEPOB, KOHIEHCAILMOHHBIE IOJIUMEPBI, TaKue Kak
CJIOKHBIE noam3upsL, MOJIMAMMUIBI, MOJMUMUJBI, SMOKCHJIHBIE CMOJIBI,
deHonpopmanbaeruiHple  CMOJIBL,  KapOaMumo(pOpMaNbIAETHAHbIE  CMOJIBL,  IPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE MAaTEPHAIbl UM COOTBETCTBYIOLINE MOIU(UIIPOBAHHBIE IPOU3BOIHBIE,
TaKkue KaK pAacCTUTENbHBIE BOJIOKHA, BOJIOKHA >KMBOTHOIO IPOUCXOKIEHHs, MHUHEPAJIbHBIE
BOJIOKHA, KEPAMUYECKHUE BOJIOKHA U YIJIEPOAHBIE BOJOKHA.

6. CucreMa IIMTOK 1O M. 5, B KOTOPOH CONOJHMMEPHI W/UIM TOMOIOJUMEPhl BHHHJIOBBIX
MOHOMEPOB BBIOpaHBl W3 TPYIIBL, KOTOPYIO COCTABIIIOT MOJUSTHIICH, MOJHBHHIIXJIOPULA,
MOJMCTUPOJ,  MOJUMETAKPUJIATBL,  MOJUAKPWUIATBL,  MOJMAKPWIAMMIBIL,  COMNOJUMEpPHI
akpwioHuTpuiia, Oyraguena u crupojia (ABS), momumpomnuieH, COMOJUMEpPhl STHJICHA U
NPONMJIEHa,  MOJUBHUHIIIMAEHXJIOPHI,  MOJUTETPApTOPITHICH,  NOJMBHHUIMACH(TOPHUL,
rekca)TOPIpONeH U COMOJMMEPBI CTHPOJIa U MAJIEMHOBOTO aHTUIPUIA.

7. Cucrema miuMTOK 1o JHOOOMY M3 M. 4-6, B KOTOPOH BEPXHSA MOJJIOKKA COIEPIKHUT
JNEKOPATUBHBIM CJIOH W YCTOHYMBBIA K aOpasMBHOMY H3HOCY CJIOW, TOKPBIBAIOLIHIA
BBILICYIOMSIHYTbII JEKOPATUBHBIN CJIOW, NPHUYEM BEPXHSA MOBEPXHOCTb BBIIEYIIOMSHYTOIO
YCTOHYMBOTO K M3HOCY CJIOSI MPENCTaBJIsAET COOOM BEPXHIOK MOBEPXHOCTH BBILIEYIOMSHYTOM
IUTUTKY, U TIPYU 3TOM YCTOMYUBBIA K U3HOCY CJIOH MpencrasiisieT coO0i Mpo3pavHbli MaTepHal,
TAKUM 00pa3oM, YTO AEKOPATUBHBIN CIIOH ABISETCS BUAMMBIM Uepe3 MPpO3pavyHbId YCTOWIMBBIN K
WU3HOCY CJIOH.

8. Cucrema IUINTOK IO OJHOMY W3 MpPEIUIECTBYIOL[UX MYHKTOB, B KOTOpOM
MJIACTUYECKUN MEHOMATEpHal C 3aKPBITBIMH SYEMKAMH OCHOBHOTO CJIOSI MMEET MOAYJb
YIPYrOCTH, COCTaBIsOmMNA Ooee uem 700 MITa.

9. CucreMa NMAUTOK IO OJHOMY M3 MPEALIECTBYIOIIMX MYHKTOB, B KOTOPOM BepXH:s
CeKLMsI W/WIN HWKHASA CEKIHMs OCHOBHOTO CJIOS OOpasyeT TBEpHbl MOBEPXHOCTHBIH CIIOM,
UMEIOIINI MOPUCTOCTb, KOTOpas COCTaBIsI€T MEHEE YeM MOPUCTOCTh IUIACTUYECKOrO
MEHOMAaTepHuana ¢ 3aKpbITBIMU sTMEMKaMH OCHOBHOTO CJIOSI, IPUYEM TOJILINHA KaXXA0rO TBEPAOTO
MOBEPXHOCTHOTO ¢yos coctasiisieT oT 0,01 no 1 mm, npeanoururensHo ot 0,1 go 0,8 Mm.

10. Cucrema IIIUTOK MO OJHOMY U3 MpPENUIECTBYIOLIMX MYHKTOB, B KOTOPOH Kaxxaast
MJIUTKA COAEPKUT MO MEHbIIEH Mepe OAWH MOIJIOKEUHBIH CJIOW, MPUKPENJIEHHBIA K HUXKHEH
CTOPOHE OCHOBHOTIO CJIOs, IPUYEM IO MEHbIIEH Mepe OJUH BBIIIEYNOMSIHYTBIN MOAIOXKEYHBIN
CION TO MeHbIIell Mepe YaCTHYHO COCTOMT M3 THOKOro MaTepuana, MpPeArnOYTHTENbHO
3J7aCTOMEPA.

11. Cuctema niutok no n. 10, B KOTOPOH TONIIMHA MOAJOKEYHOTO CJIOSI COCTABIISIET IO

MeHblen Mepe 0,5 mm.
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12. Cucrema mmrok mo mm. 10 wmmu 11, B KOTOpOH OCHOBHOW CJIOM COCTOHUT W3
MHOXECTBA OTAENbHBIH CETMEHTOB OCHOBHOIO CJIOs, MPUKPEIUICHHBIX IO MEHbUIEH Mepe K
OJTHOMY BBILIEYIIOMSIHYTOMY TOJUIOKEYHOMY CJIOK0, TPEANOYTUTENbHO TaKuM 00pa3oM, HTO
BBILIEYIIOMSIHYTbIE CEIrMEHTbl OCHOBHOIO CJIOSI BBINOJHEHBl C BO3MOXHOCTBK) B3aMMHOIO
BpALIEHUS.

13. Cucrema IUIMTOK MO OJHOMY U3 MpPENUIECTBYIOLIHUX MYHKTOB, B KOTOPOM Kaxkaast
IJIMTKA COAEPXKUT MO MEHbUIEH Mepe OAMH apMUPYIOLIHHA CJOHW, MNpUYeM IUIOTHOCTH
APMUPYIOIIETO CJOS COCTABAET NpeanouTuTensHo ot 1000 mo 2000 KI/M?, MPEeANOUYTHTENLHO OT
1400 go 1900 xr/m® u npeanouturensuee ot 1400 g0 1700 kr/v’.

14. CucreMa MJIUTOK MO OJJHOMY U3 MPEALIECTBYIOIUX IIYHKTOB, B KOTOPOM MO MEHbLIEeH
Mepe YacTh IE€PBOH COENWHUTENbHOW YacTH W/WIM 1O MEHbLIEH Mepe YacTb BTOPOM
COEAMHUTENBHON YaCTH KAXAO0U ININTKU HEPA3bEMHO MPUCOEANHEHBI K OCHOBHOMY CJIOKO.

15. Cucrema NIMTOK MO OJHOMY W3 IpPENUIECTBYIOIIUX MYHKTOB, B KOTOPON IepBas
COCINMHHTENbHAS YacTh H/WIKM BTOpas COEOUHHUTENbHAs YacThb AOMYCKAlOT aedopMaluio B
TEUEHUE COEAUHEHNUs U PA3bEeAUHEHUS.

16. Cucrema mumMTOK MO JIOOOMY M3 NPEALIECTBYIOIIMX NYHKTOB, B KOTOPOH IO
MEHBIIEH Mepe OJHA COEAUHUTENbHAsl 4acTb W3 INEPBOM COECIWHUTENBHONH 4acTH U BTOPOWU
COCIOMHHUTENBHON YaCTH COAEPKUT MOCTHK, NPHUCOEAMHSIOUINHA TpeOeHb BBIMIECYITOMSIHYTOTO
COEIMHUTENBHOIO 3JIEMEHTa K OCHOBHOMY CJIOK), NPHYEM MHMHHMMAJbHAsI TOJIIMHA MOCTHKA
COCTaBJISIET MEHEE YeM MHUHUMAJIbHAS INUPUHA TPEOHSL.

17. Cuctema mIUTOK MO JIOOOMY M3 MPEIIIECTBYIOLUINX IMYHKTOB, B KOTOPOH BTOpas
COEAMHUTENbHAS YaCTh COAEPKUT BEPXHUN MOCTHUK, MPUCOCIUHSIOLINN HAMPABJICHHBIA BHU3
rpebeHb K OCHOBHOMY CJIOI0, TPHYEM BEPXHHH MOCTHK BBIIIOJHEH C BO3MOYKHOCTBIO
nepopmanny B TeUEHHE COCAMHEHMs NMPWICTAIOIIUX IMaHeNeHd W PacUIUPEHHs] HAIMPaBIECHHOTO
BHU3 yrIIyOJIeHHs, U TIPU 3TOM MPEATNIOYTUTENbHO HIDKHSS CTOPOHA BEPXHETO MOCTHKA BTOPOM
COEIMHUTENBHON YaCTH SIBJIIETCA IO MEHbIIEH Mepe YaCTUYHO HAKJIOHHOM.

18. Cucrema muTok mo m. 17, B KOTOpPO#l BepxHss CTOpPOHA HAINpaBJIEHHOIO BBEpX
rpeOHs ABIISETCS MO MEHbLIEH Mepe YaCTUYHO HAKJIOHHOMW, IMPUYEeM HAKJIOH BEPXHEH CTOPOHBI
HAIPABJICHHOTO BBEPX IpeOHS W HAKJIOH MOCTHKOBOW YacTH BTOPOW COENUHHUTEIBHON HacTH
SIBJIIIOTCST TIPAKTHYECKH OJUHAKOBBIMH, M TPHU 3TOM 00a HAKJIOHA B3aMMHO OOpasyloT Yrod,
COCTaBJISIIOLIMM, HanTpumep, ot O 10 S rpaaycosB.

19. Cucrema muuTOK MO JOOOMY M3 NPEALIECTBYIOIIMX IYHKTOB, B KOTOPOH IO
MEHBIIEH Mepe 4acCTb HAMPABJICHHOIO BBEPX TOPLA, NPUJIETar0Ilas K BEpXHEH CTOPOHE IMJIUTKH,

BBINIOJIHEHA C€ BO3MOXHOCTBKO BCTYIUIEHUA B KOHTAKT TIIO MeHbII et MEpE C YacTbrO
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HANpPaBJICHHOTO BHU3 TpeOHs, MpHIIeraroliel K BepXHEH CTOpPOHE Ipyrodl IUIMTKH B
COEAMHEHHOM COCTOSIHUH YKA3aHHBIX IIIUTOK.

20. CucremMa mMTOK MO M. 19, B KOTOpPOH BepXHsAs CTOPOHA IUIUTKHU BBIMOJHEHA C
BO3MOJKHOCTBIO TIPAKTUUECKH OECIIOBHOTO MPUCOCANHEHUS K BEPXHEH CTOPOHE APYTOH TUIUTKU.

21. Cucrema IUIMTOK MO JEOOOMY M3 MPEIIIECTBYIOLINX MYHKTOB, B KOTOPOH MEpPBBIH
(UKCUPYIOIUN 3JEMEHT PACIOJIOXKEH Ha PACCTOSIHUH OT BEPXHEH CTOPOHBI HANPAaBICHHOTO
BBEPX IPeOHSI.

22. CucremMa MIHMTOK MO JEOOOMY M3 MPENMIECTBYIOIIUX MYHKTOB, B KOTOPOH BTOPOM
(UKCUPYIOIUN 3JIEMEHT PACIOJIOXKEH Ha PACCTOSIHUH OT BEPXHEH CTOPOHBI HANPAaBJICHHOTO
BHU3 YIITyOJIeHus.

23. CucreMa IUTUTOK MO JIFOOOMY M3 MPEAIIECTBYIOMUX MYHKTOB, B KOTOPOH B3aMMHBIH
yroOJI, ONPEAEICHHBI O MEHbIIEH Mepe HAKJIOHHOM YacTbIO CTOPOHBI HAINPABJIEHHOIO BBEPX
rpebHs1, 0OpaleHHOH B CTOPOHY HANPABJIEHHOTO BBEPX TOPLA, M HAIMPABIEHHBIM BBEPX TOPLIOM,
MPaKTUYECKH PAaBEH B3aUMHOMY YIJy, ONPEAEICHHOMY IO MEHBLIEH Mepe HAaKJIOHHON 4acCTbIO
CTOPOHBI HANPABJIEHHOrO BHU3 rpeOHs, 0OpaleHHOH B CTOPOHY HANpPaBJICHHOTO BHU3 TOPLA, H
HAIPaBJEHHBIM BHU3 TOPLIOM.

24. CucremMa IUIMTOK IO JIFOOOMY W3 TPEALIECTBYIOIIMX IYHKTOB, B KOTOPOH Yrod,
OIPENENICHHBIN, C OJAHOH CTOPOHBI, HANPABJICHUEM, B KOTOPOM MPOXOAUT MO MEHBIIEH Mepe
94acTh CTOPOHBI HANPaBJIEHHOTO BBEPX IpeOHs, oOpalieHHas B CTOPOHY HAIPaBJIEHHOTO BBEPX
TOpLA, U, C IPYrOf CTOPOHBI, HOPMAJb BEPXHEH CTOPOHBI OCHOBHOIO CJIOsI, cOCTaBisAeT oT 0 110
60 rpanycos, B 4aCTHOCTH, OT O 10 45 rpaaycos.

25. Cucrema MIUTOK MO JIOOOMY M3 MPENIIECTBYIOIIUX MYHKTOB, B KOTOPOH YroOJI,
OIPENENICHHBIN, C OJAHOH CTOPOHBI, HANPABJICHUEM, B KOTOPOM MPOXOAUT MO MEHBIIEH Mepe
94acTh CTOPOHBI HANPABJICHHOTO BHHU3 IpeOHs, oOpalleHHas B CTOPOHY HAIPaBIEHHOIO BHU3
TOpLA, U, C APYTOHU CTOPOHBI, HOPMaJlb HI>KHEH CTOPOHBI OCHOBHOIO CJIOs, cOCTaBjsieT ot 0 1o
60 rpanycos, B 4aCTHOCTH, OT O 10 45 rpaaycos.

26. CucreMa IUIMTOK MO JEOOOMY W3 MPEIIIECTBYIOIIMX NMYHKTOB, B KOTOPOH MEPBBIH
(UKCUPYIOIUIN 3JIEMEHT COIEPKUT MO MEHbLISH Mepe OIMH HaNpPaBJICHHBIA HAPYKY BBICTYII, U
BTOPOH (PUKCHPYIOIIMI 3JEMEHT CONEPXKUT IO MEHBbIIeH Mepe OIHy BBIEMKY, IpHYEeM
HAIPaBJICHHBII HApPy>Ky BBICTYN BBINOJIHEH C BO3MOXHOCTBIO MO MEHBbIIEH Mepe 4aCTUYHOIO
MOMEUICHUsI B BBIEMKY MPUJIETaollell COEJUHEHHON IUINTKU [l LeNH OCYLIECTBJIEHUs
(PUKCHUPOBAHHOTO COEAMHEHUSL.

27. CucreMa TUTMTOK MO JIIOOOMY W3 MPENIIECTBYIOMIUX IMyHKTOB, B KOTOPOH CTOpOHA
HAIPaBJICHHOTO BHU3 IpebHs, oOpalleHHas OT HAIPaBJISeHHOTO BHHU3 TOpLA, CHAOXKEeHa TPEThIM

(UKCUPYIOIIUM 3JIEMEHTOM, NpPHUYEM HAINpPaBICHHBIH BBEPX TOpEL CHAOXKEH YeTBEPTHIM
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(UKCUPYIOIIUM 3JIEMEHTOM, U TPU 3TOM BBIIIEYIIOMSHYTHIH TpeTH (UKCUPYIOIIUN 3JIEMEHT
BBITIOJIHEH C BO3MOKHOCTBIO B3aMMOJCHCTBHSI C YETBEPTHIM (PUKCHPYIOLIUM 3JIEMEHTOM APYron
MIJIUTKH.

28. Cucrema miauTOK HO M. 27, B KOTOPOH KpaTdaiilliee pacCTOSIHUE MEXIY BEpXHUM
KpaeM HaIpaBJIeHHOTO BHHM3 TIpeOHS M HWKHEH CTOPOHOW OCHOBHOIO CIIOSI ONpeaessieT
IUIOCKOCTD, TIPUYEM TPETHH (PUKCUPYIOIINH 3JIEMEHT | [0 MEHBLIEH Mepe 4acTh HAIPaBJICHHOTO
BHU3 IpeOHs PaCIOJIOKEHBI HA IPOTUBOTIOJIOKHBIX CTOPOHAX BBILIEYTIOMSHYTOH MIIOCKOCTH.

29. Cucrema MTOK 1o Jrodomy u3 mm. 27-28, B KOTOPOH MHUHHUMAIIbHOE PacCTOSTHHE
MEXIY BBILIEYIOMSHYTBIM TPETHHM (PHUKCHPYIOLIUM 3JIEMEHTOM W BEPXHEH CTOPOHOW IUIUTKH
COCTaBJIsIET MEHEe 4Ye€M MHHHMMAJIbHOE PACCTOSIHUE MEKIY BEpXHEH CTOPOHOU HANPAaBIEHHOIO
BBEPX I'peOHS U BBIIEYOMSIHYTON BEPXHEH CTOPOHOM TUTUTKH.

30. Cucrema mMTOK Mo JEOOOMY M3 MPEALIECTBYIOIIUX MYHKTOB, B KOTOPOH CTOPOHA
HAIPaBJIEHHOTO BBEPX I'peOHs, oOpallleHHasi OT HAMPABJIEHHOTO BBEPX TOPLA, PACIIONIOKEHA Ha
PacCTOSTHUU OT HANPABJICHHOIO BHU3 TOPLIA B COEAUHEHHOM COCTOSIHUH MPUJIETA0IINX IJIUTOK.

31. Cucrema mIMTOK 1O JIFOOOMY U3 MPENIIECTBYIOIINX MYHKTOB, TAe TI0 MEHbINEH Mepe
HEKOTOPBIE U3 IUIUTOK SIBJISIFOTCS. HAEHTUYHBIMH.

32. Cucrema IMJMTOK MO OJHOMY W3 MpPENUIECTBYIOIIUX MYyHKTOB, B KOTOPOW IepBas
COEVHUTENbHAST YaCTb M BTOPasl COEAMHUTENbHAS] 4YacCTb BBINOJHEHbI C BO3MOXKHOCTBIO
B3aUMOJIEHCTBHSI TakMM O0Opa3oM, YTO COCOMHEHHBbIC IUINTKH SBJISIOTCS TPAKTHUYECKU
(pUKCHUPOBAHHBIMU B HANPABJICHUH, MAPAJUIENBHOM IO OTHOLIEHUIO K IUIOCKOCTH, OTIPENeIeHHON
IJIMTKAMHY, 4 TAKXKE B HANPABJICHUH, NEPHEHANKYJISIPHOM MO OTHOLICHUIO K BBIIIEYIOMSHYTON
TJIOCKOCTH, ONPEICIEHHON MIUTKaMU.

33. IInuTOouHOE MOKPBITHE, B YACTHOCTH, HAMOJBHOE MOKPBITHE, COCTOSIIEE U3 B3AUMHO

COEIMHEHHBIX IUTUTOK MO JIF00oMy m3 mi. 1-32.
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