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JEKOPATHBHASA NAHEJIb U JEKOPATHUBHOE HAITOJIBHOE INOKPBHITHUE,
COCTOSAIIEE N3 YKABAHHBIX MAHEJEN

OIINMCAHUE

HzobpereHne OTHOCUTCS K MaHeNH, B YaCTHOCTH, K JEKOPATHBHOHN MaHeNH, MaHeI! s
Noja, TMaHeNu Ui TOTOJKAa WIM TaHenu Uit creHbl. M3o0pereHne TakKe OTHOCHUTCS K
HAIOJIbBHOMY MOKPBITHIO, COCTOSILIIEMY U3 MHOXKE€CTBA B3aMMHO COCJUHEHHBIX MTaHENEH.

C mOCTOSIHHBIM TIOBBILICHHEM YPOBHS JKU3HU JHOAEH TpeOOBaHUS K >KUIHIIHBIM
YCJIOBUSIM CTAHOBSITCS BCE BBIIIE U BBIIIE, 4 PBIHOYHBINA CHOPOC HA PA3IUYHBIE CTPOUTEIIBHBIC
MaTepuanbl W JOEKOpaTUBHbIE MaTepuaibl yseiauuusaercs. llanenn nns noma MIMPOKO
UCTIONIb3VIOT B CaMbIX pasHbIX cdepax, B TOM UHCIE B JAOMAIIHUX CHAJNBHSX, MapKax,
aBTOMOMKax U Tak faiee. Ilanenu mosa kak TakOBble MOCTOSHHO COBEPILIEHCTBYHOT, NMPU 3TOM
CKJIEVBaEMbI€ TIAaHEJIM U BUHWJIOBBIE PYJIOHBI BCE Yallle 3aMEHSI0T (PUKCUPYIOIIUMUCS MTaHESIMH.
OTtu PuUKCHPYIOLINE MaHean CHAOKEHbI COSNUHUTEIbHBIMHI MPOPUISIMUA, KOTOPBIE 3HAUUTENIBHO
oOmerdaror MOHTaX (meMoHTax). ONHAKO MOTEHLHUANBHBIH HENOCTATOK 3THUX H3BECTHBIX
MaHeslel 3ak4aeTcs B TOM, 4YTO O3TU MAHENH BCE €I1€ MEHee MNPEANOYTUTENbHBI, 4YeM
KJIACCUYECKMI BHHWJIOBBIA PYJIOH BO (BJIQXHBIX) CpPeAax, € WUIParOT POJb OTHOCUTENBHO
BBICOKHE TUTMEHHYECKHE CTaHIApThl, HampuMep, B OONBbHULIAX, W3-32 PHUCKAa pocTa OakTepui
Mexxay naHenssMu. CyrnecTByeT MOTpeOHOCTh B YIIYULIEHUH CYIIECTBYIOIIUX MaHEIeH, 4TOOBI
OHH TMO-TIpeKHEMy oOONajand HW3BECTHBIMH MPEUMYyIIECTBAMH JTHX [aHeJled mpu
OJHOBPEMEHHOM CHIDKEHHH PHCKA pOCTa OAKTEPHH B YKA3aHHBIX MaHENAX W/WIM MEXIY HUMH,
9YTOOBI PACIIUPUTE MPUMEHUMOCTD TTAHETICH.

Lenbto n300peTeHns SBIETCS YAOBIETBOPEHUE YKA3aHHBIX BbIIIE TPEOOBAHUIA.

BelmeynomsiHyTast 11eib M300peTEHHUsT NOCTUTHYTA 32 CYET CO3MaHUS NEKOPATHBHOMN
MaHelIu, B YaCTHOCTH, MAHENW Ui MOJa, NaHEeNW U1 MOTOJIKA WIM IMaHeNW JJisi CTEHBI,
coaepIKalle:

- OCHOBHOMH CJION, UMEIOIINNA BEPXHIOK CTOPOHY U HUKHIOIO CTOPOHY,

- JEKOPaTUBHYK) BEPXHIOK KOHCTPYKLMIO, 3aKPEIUICHHYI0 HA YKa3aHHOH BEpXHEU
CTOPOHE OCHOBHOTIO CJIOS,

- TepBBIA Kpall MaHeH, CONepKaIllUi IMEePBBI COEAMHUTENbHBIA MPOQUIb, U BTOPOU
Kpail maHenW, CcoAepKaui BTOPOH COEAMHWUTEIbHBIA TPOQUIb, BBINOJHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM

COCGI[HefI MaHEJIN, KaK B TOPU30OHTAJIbHOM HaIlPpaBJICHUH, TaAK U B BEPTUKAJIBHOM HAIIPaBJICHUU,
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- TIPY 3TOM IO MEHBIIIeH Mepe OHO MPOTHBOMUKPOOHOE BEIIECTBO HAHECEHO B KaYECTBE
MOKPBITHS HA TIO MEHbBIIIEH Mepe 4acTh MePBOTO COSUHUTENBHOTO MPOGUIIS U/ WU 1O MEeHbINEH
Mepe YacTh BTOPOTO COSTUHUTENLHOTO PO HIIS.

CoenuauTebHBIE NPOMUIN TPEANOYTUTENBHO COCTABIISIOT HEOTHEMIIEMYK) 4YacTh
OCHOBHOTO CJIOSsI, /Wi UX 00pa3yroT ((GOpMyIOT) B MaTepualie OCHOBHOTO ciiosi. [IpumeneHue
MO MEHbIIeH Mepe OTHOTO MPOTHBOMUKPOOHOTO BEILIECTBA 3HAYUTENBHO CHIDKAET PHCK POCTa
Oaktepuii w/winu oOpa3oBaHHUs cpedbl OOUTAaHMA MHKPOOPTAHM3MOB Ha IaHENH H MEXAY
3a(pUKCUPOBAHHBIMY TAHEJSIMH, YTO CIOCOOCTBYeT Oe30MacHOCTU TMaHENeW JUisi 3A0POBbs H
MOBBIIAET MPUMEHUMOCTh TaHeNleld. B  mpeamouTUTeNbHOM BapUaHTE OCYIINECTBIICHUS
NPOTUBOMHUKPOOHOE  BEIECTBO  MpencraBisieTr co0oil 1O MeHbLIeH  Mepe  OIHO
MPOTUBOMHUKPOOHOE BEIIECTBO, BRIOPAHHOE U3 TPYIIIbI, COCTOSIIEH 13!

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- (0ensoruazon-2-untuo)merui Tnonuanara (TCMTB);

- 1-(4-xnopdennn)-4,4-mumerun-3-(1,2,4-rpuazon- 1 -unmern)neHran-3-ona
(TebykoHazona);

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- 2-0ytun-6en3o[d]uzoruazon-3-ona (BBIT);

- 2-oxtun-2H-u3orunazon-3-ona (OIT);

- 2-tnazon-4-un-1H-6enzoumunazona (Tnadenmasona);

- 3-tiono-2-nponuamndyTrakapoamara (IPBC);

- 4,5-nux nop-2-okrunusoruasod-3(2H)-ona (DCOIT));

- 10,10-okcubuchenokcapsnna (OBPA);

- kKapOeHmasuma;

- XJIOPKpe3oa;

- ynuokconmna;

- N-(Tpuxnopmeruntuo)pranumuna (ponmera);

- p-[(auitonomerun)cynbdonu]Tronyona;

- IMPUTHOHA LIMHKA (LIMHKA MTUPUTHOHA (Zpt));

- TepOyTpHHa; U

- THpama.

[Ipenmo4rurenbHO, IO MEHBIIEH Mepe OAHO MPOTHBOMHKPOOHOE BEIIECTBO 0Opa30BAHO
U3 I[MHKA NUPUTHOHA (WIM THPUTHOHA IIMHKA), KOTOPBIM mTpeacTaBysier  coOow

KOOpI[I/IHaLII/IOHHI:Jﬁ KOMILJICKC LIMHKA. Ono 06J1a):[aeT (I)YHFI/ICTaTI/ILIeCKI/IMI/I (TO €CThb IIOAaBJIACT



JeNieHue KJIETOK TpuOOB) M OAaKTEPUOCTATUYECKUMH (MONABJISIET NEJICHHE KIETOK OakTepuil)
CBOWCTBaMH. AJIBTEPHATHUBHO, IO MEHBIIEH Mepe OHO MPOTHBOMUKPOOHOE BEIIECTBO OCHOBAHO
Ha N-Oytui-1,2-6ensusornazonun-3-one (BBIT) w/unm moxker ObiTh 00pa3oBaHO M3 HEro U
PEKOMEHAOBAHO ISl UCTIOIB30BAHUS B TSKEIBIX M CJIOXKHBIX BAPHAHTAX MPUMEHEHHsI, OCOOCHHO
NpU BO3ACHCTBUM BBICOKHX YpoBHeH VY®@-m3nyueHus. IJTO NPOTUBOMHKPOOHOE CPEINCTBO
IIUPOKOTO CHEeKTpa IEeHCTBUS, HCIONb3yeMOe [UI TNPEAOTBPAIICHUS [OpYHM TIpudamw,
OaKkTepusIMM M BOAOPOCISIMU TOJUMEPOB, Takux Kak PVC, monmyperaHoBBIX, CHIMKOHOBBIX,
NOJHONe(UHOBBIX, MOMMI(UPHBIX U aKPUJIOBBIX OCHOBHBIX CJIOEB, HUCIOJB3YEMBIX B ITAHEISIX
11 TIOJIA.

IIpennoyTuTenbHO, HCMOMB3YIOT MHOKECTBO Pa3HBIX, CMEIIAHHBIX MPOTHBOMUKPOOHBIX
BEIIECTB, KOTOpPblE MOTYT 3HAUUTEIbHO YIydllaTb JOJIOBPEMEHHYIO 3allUTy IaHeNlu, B
YaCTHOCTH, B CJy4ae HCIIOJIb30BAHUS MPOTHBOMUKPOOHBIX BEINECTB C Pa3HbIMU NpoduisiMu
pacTBOpUMOCTH B Boae u/unu B ruactudukarope. Hampumep, cmecs BBIT u Zpt obecnieunBaer
3HAYUTENBHO JyUIIYIO 3alUTy MaHel!, YeM B ciydae ucnonb3zoBanus OBPA Tonbko B kauecTse
NPOTUBOMHUKPOOHOTO BemecTBa. CMeImaHHblE MPOTHBOMUKPOOHBIE BEINECTBA HCIIOJNB3YIOT
CHeUUaNbHO, 4YTOOBI  TNPEB3OHTH  MPOTHMBOMHUKPOOHBIE  CPEACTBA,  PACTBOPUMBIE B
acTuuKaTopax, B T€X CIy4asx, KOTAa BBIMBIBAHHE NMPOTHBOMHKPOOHOIO CPENCTBA MOXKET
COKPATHTb OKUJIAEMBIH CPOK CITY>KObI THOKMX BUHUJIOBBIX m3aenuit (u3penuit u3 PVC).

ITanens cormacHO M300PETEHHIO MOXKET CONEPKaThb OAMH WIIM HECKOJIBKO CIIEAYIOIIHX
CJIOEB, KOTOPBbIE OOBIYHO PACIIONIOKEHBI, €CII CMOTPETh CBEPXY BHU3!

1) 3aImUTHOE MOKPBITHE: MpHUIaeT OeCk u 00eCeunBaeT U3HOCOCTOMKOCTh. JTOT CJIOH
OOBIYHO HEBOCTIPUUMHYHNB K POCTY MUKPOOPTAaHH3MOB;

2) ciol MOMJIOKKH TIOZ 3aIUTHBIM TTOKPBITHEM, KOTOPBIM MOKET ObITh, HATIPUMED, CJIOH
BcrieHeHHOro PVC: »To obecneunBaer amopTusupyromui 3gQext maHemu, HO Takke CO3IaeT
cpeny Iuist pocta OaKTepwii;

3) MpOMeXXyTOUHBIHN CJIOW U3 CTPOUTEIBHOIO KapTOHA: 3TOT CJIOW MOXKHO HCIOJb30BATh
IUIS PEeTYJIMPOBAHUS MEpeavl BJark, ¥ OH BBIMOJHEH TaK, 4yToObl moryomars Biary. OObMHO
STOT CJION COAEPKUT MUILY JJIs1 MUKPOOPTaHU3MOB;

4) 3amHMI CJIOM: 3TOT CJIOW YaCTO UCTIONB3VIOT JJISI PETYJIMPOBAHUS 3BYKA U BJIAXKHOCTH,
1 00BIMHO OH 00pa30BaH U3 BCIIEHEHHOTO CJIOSI, 4YBCTBUTEIBHOTO K POCTY MUKPOOPTAHH3MOB;

5) KJIeeBOM CJOH: 3TOT cioH OOBMHO 00ecreunBaTh S3HAYUTEILHOE KOJIUYECTBO
MUTATEIbHBIX BEIIECTB A5l MUKPOOPTaHU3MOB.

UepHOBOW 1OJI, MOAAEPKUBAKOIIUHN MAHEb, YaCTO AENAIOT U3 O€TOHA WU JPEBECHHBI, U
OH TaKkke MOXeT ObITb HCTOYHHKOM BJIArM CHU3Y BBEpPX K MaHeau. B OoOJbIIMHCTBO

BBILICTICPECHNUCIICHHBIX KOMITIOHEHTOB I[O6aBJ'I$II-OT HpOTI/IBOMI/IKpO6HbIe I[O6aBKI/I.
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IIpeanodTuTenbHO, OCHOBHOM CJIOM MO MEHbBIIEH Mepe YaCTUYHO COCTOUT M3 IO MEHbILIEH Mepe
OJHOTO TIOJIMMEpPa W/WIIK 1O MEHbIIeH Mepe ONHOro IuacTU(HKaTropa. DTOT MOJUMEDP MOXKET
OBITh HAa OCHOBE BO30OHOBISIEMOrO HCTOYHHKA (TAaK)Ke HA3bIBAEMOIrO ‘IUIACTUKOM Ha
Ononornueckoii oCHOBE’) W/MIN MOXKET ObITh 00pa3oBaH U3 OHOpa3IaraeMoro MojJuMepa u/wim
nepepaboTaHHOro monuMepa. llpumepamMu MOOXOASINUX - OOBMHO HE MOAAAOIIUXCS
OHMOJIOTUYECKOMY PAa3JIOKEHUIO - TUIACTUKOB HA OMOJIOTMYECKOH OCHOBE SIBIIIOTCS MOJH3THIICH
Ha Omonorndeckoii ocHose (bio-PE), momuatunenrepedranat Ha Guonorndeckoil ocHose (bio-
PET) wm nonurpumernientepedpranar (PTT). Ilpumepamu mnoaxomsdmux - OOBIMHO
OuopasnaraemMpIX - IUIACTHKOB HAa OMOJOrMYECKOH OCHOBE SIBJISTFOTCSI TTOJHMMOJIOYHASI KUCJIOTA
(PLA), monuruapokcuankanoat (PHA) u kpaxman. IIpeanodTurenbHo, MOIUMEDP NMPEACTABISAET
coboii moymoneuH W/WIM TO MEHbIIEH Mepe OOWH TEPMOIUIACT, TaKOW Kak, Harpumep,
nomustuneH (PE), momunponunen (PP), momuBunumxnopun (PVC), mommyperan (PUR),
nomuctupon  (PS), monumonounyro  kucaory  (PLA), nomuBuHunOytupans (PVB),
U30TAKTUYECKUH  TOJUIMPONWIEH, TMNOMUOYTHIeH W/  CONOJUMEpP, TNPEANOYTHTEIbHO
COTIOJIIMEP STHJIEHA U MPOIMWIEHA. JTH MOJUMEPHbIE MaTepHANIbl OOBIYHO OTHOCHUTEIBHO JIETKO
IUIABUTH U JIETKO 00padaThiBaTh, HAIPUMEDP, IOCPEACTBOM SKCTPY3HUH.

MoskeT ObITh MPEANOYTHTENBHBIM, YTOOBI OCHOBHOH CJIOH copepskaj CIUIaB MOJTUMEPHOH
MaTpULbl U YOPYTUX YacTHUL, AUCIEPTUPOBAHHBIX B YKA3aHHON MaTpulle, IPU 3TOM YIpyrue
YaCTHULBI CBS3aHBI C MOJUMEPHON MaTPHULEH MOCPEICTBOM KOBAJIEHTHON CBsi3H. Takum obpazom,
MaTeprajl OCHOBHOTO CJIOSl TPENCTaBisieT coOOH HEe MEXaHHYECKH IOJNyYeHHYI0 CMeChb, a,
CKOpee, XMMHMUYECKH IOJyYEHHBIH CIUIaB MO0 MeHbIIeH Mepe JByX COeAUHEHMH, B YaCTHOCTH,
MaTepuaia MOJUMEPHONH MaTpULbl U 3JACTUYHOIO MaTepuasia, XMMHUYECKU CBA3aHHBIX APYT C
OPYroM. JTO XUMHUYECKOE (KOBAJEHTHOE (aTOMapHOE)) CBSA3BIBAHHE OOBIYHO OCYILIECTBISIFOT B
nponecce MOJNYYeHHsT KOMIIO3MIIMM OCHOBHOTO cios. Takum obOpaszom, oOpasyercs OJOK-
COTIOJIUMEP, KOTOPBIN SIBJISIETCS TEPMOCTONKNUM, POYHBIM M, KPOME TOrO, MPUAET OCHOBHOMY
cyoro TpedyemMyro rHOKOCTh (YIIPYrocTh) M yAAPOIPOYHOCTh. KpoMe Toro, B MOMy4YeHHOH cMecu
HaiineH OajaHc Mexay (yHKLIHMOHAIBHBIMH CBOMCTBAMH, KOTOpPbIe OOBIMHO MPEUMYIIECTBEHHO
OTIPENENSAIOTCS YIPYTUMH YaCTHIIAMH, M TEXHOJOTHUYECKUMH CBOHCTBaMH, KOTOpPbIE OOBIMHO
NPEeUMYIECTBEHHO OINpEeNeNsIIoTCs MaTepualioM MaTpulpl. Marepuan MaTpulbl Takke
Ha3bIBAIOT TBEPHOH (ha30ii OCHOBHOTO CJIOS, M JHUCIEPTHPOBAHHBIC YIPYTHE YACTULBI YaCTO
Ha3bIBAIOT MSTKOH (pa30il OCHOBHOT'O CIIOS.

Ynpyrue gactuipl 06ganaroT Ooblel yIpyrocTelo, YeM Marepuai Marpuibl. OOBIMHO,
yIOpyTrue 4YacTULbl COAEp>KaT MO0 MEHbLIeH Mepe OAMH 3JIaCTOMep. DJacTOMep IpeACTaBIsieT
co0OH OTHOCHTENBHO TMOKMH monuMmep. bojee KOHKpeTHO, 3yacToMep OOBIMHO MPEACTaBIAET

co00i ToJIUMEp C BA3KOYMPYTOCTHIO (TO €CTh M BSI3KOCTBIO, M YIPYTOCTHIO) U OOBIMHO MMEET



OTHOCHUTENIbHO CJIa0ble MEXMOJIEKYJISIPHBIE CHIIbI, OOBIMHO HHU3KHH Monyib FHOHra m BBICOKYIO
nedopmanuio paspymeHus Mo CPaBHEHUIO C JAPYTHMH MaTepuaiaMy. JJacTOMEpP MOXKET ObITh
CIIUTHIM MOJUMEPOM. B cIIMTOM mojumepe OTAeNbHblE MOJUMEpPHbIE LIENU CBA3aHbI BMECTE
(curuThI), 9YTO OOBIMHO TMPUBOAUT K €OUHOH MaKpPOMOJIEKYJie. DTH XUMHYECKHUE IOTEepPEeUHbIe
CBSI3U MOTYT OBITh OOBIYHBIMH TOMEPEYHBIMH CBS3SIMH, KOTOPBIE SIBJSIFOTCS KOBAJIEHTHBIMH U
XUMHUYECKH CBA3BIBAIOT IMOJIMMEpHBIE LM BMeCTe B OAHY MoJjekysay. OaHako XuMHYecKue
NOTIEPEYHbIE CBSI3M TAaKK€ MOIYT OBITh U TPENNOUTHTENHHO OOpa3oBaHbl OOpPAaTUMBIMU
MOMEPEUHbIMU  CBSI3SIMH, B KOTOPBIX MCHOJNb3YIOT HEKOBAJEHTHbIE WJIM BTOPUYHbIE
B3aMMOAEMCTBUSI MEXAY MOJHUMEPHBIMU LEMsIMHM JJIsl MX CBSI3bIBAHUS. OTH B3aUMOJEHCTBUS
BKJIIOYAIOT BOJOPOAHYIO CBA3b M HMOHHYIO CBsi3b. lIpenMyllecTBO  HUCHOJIb30BAHUS
HEKOBAJICHTHBIX B3aUMOAEHUCTBUI Uit 00pa30BaHUs MOMNEPEUHBIX CBS3€H COCTOMT B TOM, YTO
NPY HArPEBaHMM MaTepHaja MOMEPEYHble CBS3U Pa3pyLIAOTCsA. JTO MO3BOJsIET 0oO0pabaThiBaTh
Marepuai 1, 4To Haubosee BaXKHO, MCIIOJIb30BaTh IIOBTOPHO, & KOTAA PACIUIaBICHHBIA MaTepral
CHOBa OXJIaXJaeTcsl, IOIepeyHble CBsS3M BOCCTaHaBAUBAKOTCA. lIpumepamu mnoaxomsmux
MIOJIMMEPOB SIBIISIIOTCS TIOJIMU30TPEH, HATYPAJIbHBIA Kay4yK, MOJUOyTaaueH, MOJMH300yTHIIEH U
nojuyperansl. IIpeanouTuTenbHO ynpyrue 4acTHULbl COEpKaT ATHIIEH-MPONUICHOBBIN Kaydyk
U/WIU 3TUJIEH-OKTEHOBBIM KayuyK W/WIN 3TUIEH-NPONUIeH-11eHoBbIN Tepnoaumep (EPDM).
Ot Marepuanbl 00JaJar0T OTHOCHUTENBHO XOPOIIMMH YIPYTUMH U TEXHOJOTHMYECKHIMHU
CBOHCTBaMH.

IIpennoururenbHo, 1Js1 MOJNYUYEHUS MOJIMMEPHON MaTpULbl B KOMIIO3ULIUAX OCHOBHOI'O
CJIOSI TIAHENTM COTJIACHO 3TOMY HM300pPETEHHMI0 MOJKHO HCIOJB30BATh JIOOONW H30TAKTUYECKUN
nojunpornwieH (i-PP), oOBIYHO HCMONB3yeMbIil TSI TOJNyYEHHs] YAApONpPOYHBIX CMecer
NIOJIMIPOITIIEHA, MMEIOIHUX CKOpocTh TeueHus paciuiasa (MFR) ot mpubmmsurensao 0,001 no
npubmmsutensio 500 /10 munH. (230°C, nHarpyska 2160 g, cormacao ASTM D 1238).
[IpennournrenpHO, U30TAKTUYECKHH monunponmieH Oyaer mMers MFR oT mpuGnmsurtensHO
0,01 mo mpubmusurensro 200 1/10 mun. bonee mpennmoututensHO OT nmpudnu3uTenbHO 20 10
npubmm3uTensHo 200 /10 mMun. M eme Oosiee MpeAnoOYTUTENLHO OT MpHOIH3UTENbHO 80 10
npubmusutensHo 200 /10 muH. B paMkax Hacrosimero n3oOpeTeHus, eClii He YKa3aHO MHOE,
TEPMUH «IPUOJU3UTETFHO» O3HAYAET, YTO YKAa3aHHBIC 3HAUCHUSI HEe 00s13aTeIbHO TOJKHBI ObIThH
TOYHBIMU, H OHU MOTYT ObITh Ha 10% Oonbine Wi HUXKe, YeM Noka3aHHoe 3HaueHne. OObIMHO, B
yIApONMPOYHOH  KOMIIO3ULMM  TOJHIPOIMJIEHA COMIACHO  HACTOSILEMY  HM300pETEHHIO
NPEANOYTUTENBHO HCIHOJB3YIOT TBEpAble U30TAKTHYECKHUE IOJMIPONMIIEHBl, TO €CTh
TIOJIUTIPOTTMJICHBI, HEPAacTBOpPUMBIE B ropsiieM renrane Oonee yem Ha 90%. KoukperHas
IUIOTHOCTh ~ TOJUIPONMIIEHA HE MMeeT peliaiouiero 3HaueHus. IlpenmouturenbHbie

HN30TAKTUYCCKUEC TTOJIUITPOIUIICHBI OOBIYHO SIBJISTIOTCA KPUCTAJTINTMYCCKUMU U UMEIOT IMJIOTHOCTDL B
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nuana3one ot npuommsurensHo 0,90 no npubmmsurensHo 0,94 /oM. Kpome Toro,
KOMITO3UTHBI MaTepuan OCHOBHOIO CJIOs, TaK)K€ Ha3blBaeMblIll CILJIAaBOM, MOXKET COJEpKaThb
HECKOJIKO TOJIUIIPOIUJIEHOB, UMEIOLIUX pa3Hble CKOPOCTU TE€UEHMs paclljiaBa, [Jisl NOJy4YeHHUs
yAapONpOYHON CMECH MOJUIPOINUIEHOB, UMEIOLIEN Hy>KHble XapaKTEpPUCTUKU MEXaHHYEeCKUX
CBOHCTB. B paMkax HacTosiero m300peTeHust mopa3yMeBaeTCs, YTO TEPMHUH «H30TaKTHYECKUN
MOJIMIPOITJIEH» BKJIOUAET B ceOsl TOMOIIONMIIPOIIIIEH, & TaKKe COMOJIMMEPBI MPOIMUJICHA U
STHJIEHA, COAepIKAIIUe 10 8 Mac. % MOJUMEPU30BAHHOTO STHIJICHA MITH IPYTUX ajb(a-onepuHOB.

JUis cocTaBiieHHsl 1O MEHbLIEeHl Mepe 4acTH YNPYruxX 4acTHL MOKHO HCHOJb30BaTh
sTuneH-nponuiaeHosble kayuyku (EPR). EPR moaxoaut ans CMeIIMBaHHUA U KOBAJEHTHOTO
CBA3BIBAHUS, HAaNpuUMep, C KOMIIO3ULMEN MOJMIPONWIEHa, COCTaBJSIIOIIeH MaTepuan
MOJIUMEPHOH MaTpuIlbl. TepMHUH «3JJaCTOMEpP» W €ro TMPOW3BOIHBIE OyAeT HCIOIb30BaH
B3alIMO3aMEHSEMO C TEPMHUHOM «Kay4dyK» U €r0 COOTBETCTBYIOLIUMHU IIPOU3BOAHBIMHU.

ITpumepsl 3TUIEH-TIPONMUIICHOBBIX KaydykoB (EPR), koTopbeile OCOOEHHO TMOJE3HBI B
HACTOSIIIEM M300pPETeHHH, BKIIIOYAIOT HACHIIIEHHBbIE STHIJICH-TIPONMICHOBBIE OWHApHBIE
cononumepHble kayuyku (EPM) u  3TUI€H-NPONUJIEH-HEKOHBIOTHUPOBAHHBIE  JHEHOBbBIC
TepronuMmepHble  kayduyku (EPDM), wuMmerommne BbIIEYNOMSHYTBIE XapAaKTEPUCTUKUA U
coziepskalre OT MPUOMU3UTENbHO | A0 NpuONMM3UTENbHO 5 Mac.% JAWeHa, Takoro Kak S-
STUIHIEH-2- HOpOOpeH, S-MeTuiieH-2-HopOopeH, 1,4-rekcanuen, nuuukionenragueH (DCPD) u
ToMy nopoOHoe. Kak HCronp30BaHO B OMMCAHMM 3TOTO MATEHTa W B NpHjaraeMoi ¢opmylie
U300peTeHNsI, TEPMUH «3THJIEH-TIPOMTMIICHOBBIN Kayuyk» (cokpameHHO «EPR») mpennasHauen
JUIs1 OXBATa BCEX BBILICYIOMSHYTBHIX TUIIOB Kay4yKoB, a uMeHHO EPR, EPM unu EPDM, a Tax:ke
UX CMecen.

XOTsl B HACTOALIEM H300PETEHHU MPEANOYTUTENBHO MOXHO HCIIONb30BaTh JIOOOH M3
omucaHHbIx Bbilie EPR, npennouturensubiM siBnisiercst EPR ¢ Gonee vuskoi Tg (Temneparypa
CTEKJIOBaHMS). JTO CBsi3aHO ¢ TeM, 4to EPR ¢ Oonee Huzkoit Tg nydme paboTaroT B MPOCTHIX
Oounapubx cmecsix i-PP u EPR. Hanpumep, cBoiictBa ynaponpounoctu ICP cormacno 1zod u
Gardner, xoropeie coctosaT 3 80% mo macce 1-PP u 20% mno macce EPR, 3nHauurensHO
ynyumarorcs 3a cuer cHwkeHust Tg EPR. Tak kak Tg akux Omnapubix cmeceit i-PP m EPR
CHIDKAeTCsl OT MpUOIM3UTENbHO -37 1o mpubmusurenvHo -50°C, ymaponpodnocts no Gardner,
u3MepeHnyro npu -29°C, ysenuuuBaercsi. B TO ke BpemMsi JKECTKOCTb, Ompeaensemast
temneparypoii rerioBoit nedpopmarmu (HDT) u moxgynem ynpyroctu npu u3rude, mpakTHIeCKH
He u3MeHsieTcs. Takum oOpazom Haubosee mpenmouturedbHble EPR cormacHo HacTtosmiemy
u300peTeHno OyayT UMeTh camyro HU3Kyro Tg, noctmxumyto i nanaoro EPR.

Tg momumepa MOXKHO JIETKO H3MEPUTh CIOCOOaMH, XOpPOIIO HM3BECTHBIMU B JAHHOM

00acTH, HampuMep, ¢ MOMOIIBI0 METONO0B MU(PEPEHINATPHON CKaHUPYIOIIEH KaJIOPUMETPHUU
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(DSC) unm auHamMHuueckoro MexaHudeckoro tepmudeckoro ananuza (JAMTA). B pamkax
Hacrosmmero m3odpereHust Tg OTHOCHTCS K 3HAUeHUIO Tg, MONYY4EHHOMY C HMCIOJb30BAHHEM
metona DMTA Ha ocHOBe muKa tan 9, XOpOIIO W3BECTHOTO B JAHHOMN 00IacTH.

Tg EPR MOXHO J€rko peryimpoBaTb IYTEM HW3MEHEHUs €ro COAEPKAHMs 3THIICHA.
Camas Huskast Tg nnis kommepueckn nponsBogumbeix EPR, npubmisurensro -50°C, Haxogurcs B
auanasoHe OT NpuOIM3uTeNbHO 35 no mpubnusurtensHo 70 Mac.% stunena. Beime sToro
nuanasoHa Tg yBenIW4YUBAaeTCsl BCIAEACTBHE pPa3BUTHA KPUCTAIIMYHOCTU IOJHUIPOIUJIEHA.
AnanornusbiM obOpaszom Tg Takke yBETMUMBAETCS BCIEACTBHE DPA3BUTUS KPUCTAUTMIHOCTU
MOJUIIPONMIIEHA, KOTa coflep kaHue 3TUIIeHA MajaeT HUXKe 3Toro AuanasoHa. CrenuanucraM B
TaHHOM 00nacTh OyAeT MOHSTHO, YTO 3aBUCUMOCTh MeXAy Tg U comep:kaHUeM 3THUJIEHA MOYKHO
JIETKO U3MEPUTh, U OHA MPEACTaBIsieT cOO0i HenpephIBHYIO (PYHKIUIO B BUJE TUIABHOW KPHUBOIA.
CrnenoBaTenbHO, HE CYIIECTBYET HETKO OMPEAEJICHHON TOYKH, BBIINIE WM HUXKE KoTtopoil Tg
PEe3KO M3MEHSEeTCs] IPU U3MEHEHUH COAep KaHMsl dTHieHa. Takoke, KaTanus3aTtop, UCIOJIb3yeMbIi
s nonydenust EPR, Oyner onpenensiTe comep:kaHue 3THJIEHA, HEOOXOAUMOE ISl TTOJTyUeHUs
HauMeHbllero 3HadeHust Tg. Hanpumep, npu Mcnonb3oBaHUM OAHOLEHTPOBBIX KaTallU3aTOPOB
Ha OCHOBe BaHaauws win MerauioneHa EPR, umeromuii camyro Huskyro Tg, Oymer mmerhb
CollepKaHue 3THIeHa TpUOMM3uTeNbHO 45-55 mac.%, npudem Tg B 3TOM Ciiydae COCTaBISIET
npubmuzutensHo -50°C. C apyrod CTOpPOHBI, ¢ TPAIWLIHOHHBIMH KaTaJIM3aTOPaMU Ha OCHOBE
tutaHa [lurnepa-Harrta, koTOpble OOBIMHO SIBISIIOTCS MHOTOUEHTpoBbiME, EPR, umerommii
camyro HH3KyB Tg, Oymer uMmerhb comep:kaHuwe dTWIeHAa Npubmu3nuTenpbHo 65-68 mac.% u Tg
npubnusuTensHo -47°C.

Takum oOpa3oMm, B MNpeaNmOYTHTEIBHOM BapuaHTe ocymectsieHuss EPR cormacHo
HACTOSIIEMY HM300peTeHur0 Oyner HWMeTh COIepKaHHe NOJMMEPH30BAHHOIO JTHJIEHAa OT
npubmusutensHo 35 g0 npubiamsurenbHo 70 MPOLIGHTOB MO Macce, NPUYEM TEPMHH
«IPUON3UTENBHO» UCTIOIB30BAH ISl OO0O3HAYEHUS TOTO, YTO OTKJIOHEHHE BbIme 70 MpOLEHTOB
WIN HUXe 35 MpOLEHTOB SIBISETCS AONYCTUMbIM mpu yciosuu, uro Tg EPR naxonurcs B
npenenax S5 TrpaaycoB OT MHUHHUMAJIbHOIO 3HA4Y€HMs, TMOJy4aeMOro C MPUMEHsIEMbIM
KaTaJu3aTOPOM.

IMonusTHneHbl BBICOKOH TUIOTHOCTH, TPAIULMOHHO u3BeCcTHble kak «HDPE», cormacHo
JAHHOMY JOKYMEHTY BKJIIOYAIOT T€ MOJUATHIIEHBI, Y KOTOPBIX IJIOTHOCTb PaBHA WJIM BbIIIE
0,940 rt/cm®. TlomMATUIEHBI BBICOKOH T[UIOTHOCTH, MOAXOMSIIME IUISI WCTOJIb30BAHUS B
HACTOSIIIEM M300PETEeHNH B Ka4eCTBE MaTepHaja MaTPULIBI U3 MOJUITHUIIEHA BBICOKOH TUIOTHOCTH
(nanee HDPE), npeanodTuTenbHO BKIIFOYAKOT T€, KOTOPbIE UMEIOT TUIOTHOCTH (0,940 r/em® win
bonee, npenmourutenbHo 0,945 r/cM® wim Gonee, Gosee npeanoutuTensHo, 0,950 /e’ wm

bonee, u Hanbosee npeanouTuTenbHO 0,955 r/em® i 6osee. Taxre HDPE 0OBIMHO BKJTFOYAIOT



TOMOIIOJIUMEPBI 3TUJIEHA M COTMOJNUMEPBl 3TUJIEHAa ¢ anb(a-ojepuHaMu (MPEATIOYTUTENBHO,
umeromue ot 3 1o 12 atoMoB yriepoza, 6ojee mpeanoYTUTENBHO OT 3 10 8 aTOMOB yIJIepona).
[IpennournrensHbME  anbda-onepuHaMU  SABISIOTCS  MpoOmIeH, OyreH-1, rekcen-1, 4-
MeTuirneHTeH-1 u okTeH-1. CriocoObl MoNydeH!s TAKUX MTOJIMMEPOB XOPOLIO W3BECTHBI B TAHHOH
0o0JacTH W BKJIFOYAKOT, HAMPUMEP, ra30oBYyI a3y, CYCHEH3UI0 U CIOCOOBI MOJUMEPH3AHN B
pacteope. Unnekc pacrimasa HDPE, onpenenennsiii B yeiosusix E cormacuo merony ASTM D
1238, oobruno coctassier ot 0,10 go 300 /10 mun., npeanouyturensHo ot 0,1 mo 100 r/10 muH.,
6onee npeanourutensHo oT 0,1 1o 10 /10 muH. Pacnpenenenue mosekysipHoit maccel (MWD)
HDPE He sBnsiercss KpuTHUeCKHM, XOTs ecnu uHIeKc pacruiaBa HDPE sensercs ocobeHHo
HU3KHM, MOXeT ObITh Oojiee xenmatenbHO ucrnonb3oBaTh HDPE ¢ Gonee mupokum MWD,
KOTOpbIe OoJiee Pas3KIKAITCS MPU COBUTE U SIBIISTIOTCSI MEHEE BSA3KHMH B YCIOBUSX SKCTPY3UU
s o0JIeryeHus mepeMeInnBanus pacruiaBa. beuto oOHapykeHo, uto noxxonsmuM HDPE storo
tuna siBisiercss Exxon HDZ-126, xoTopblii uMeeT WHAEKC paciiaBa COTJIACHO OMNPEASTIEHUI0
BbIe npudm3uTensHo 0,35 /10 muH. u mwotHocTh 0,957 /e

Kak ynmoMuHaJOCh BbIIIE, COMONUMEP STHJIEHA W MPOMHIEHA (ajee MMeHyeMblid JHOo
«COTIOJIMMEp STWJIeHa W mpommieHa», Jmbo «EPC») MOXHO WCIONB30BaTh B KadeCTBE
Marepuajla MaTpHLIbl B TAHEJW COMNIACHO HacTosmeMy wu3o0perenmo. Jrtor EPC
NPEATIOUTUTENIBHO  CONEPKUT OT mnpubmusurensHo 10 ngo npubmusurensHo 30 wmac.%
NOJMMEPU30BAHHOTO 3TWUJIEHa W OT mpubmmsutensHo 90 no mpuOmusurensHo 70 mac.%
NOJMMEPHU30BAHHOTO nponieHa. [IpeanoyTuresabHo, CONOINMEP STHUIIEHA U MPOIWIeHa Oyaer
UMETb COJepPIKaHNE TTOTMMEPU30BAHHOIO 3TUJIEHA OT MPUOMU3NTENbHO 14% 1o npuOINM3UTEIHHO
27% mo macce, U OoJyiee TIPEATNIOYTUTENLHO OT mpubiu3nTenbHo 14% no mpudnusurtensao 20%
no macce. CpenHeBecoBass MoyekyJisipHas macca (Mw) comonmmepa 5THJIEHa W IIPOIMUJIEHA
MPEANOYTUTENbHO HAXOMUTCS B AuWana3oHe oT mpudmmsutenbHo S0000 g0 nmpuOmusuTenbHO
500000, 6onee mpenmodtuTebHO OT mpubmusuTenbHo 75000 mo mpubnusurensHo 300000, u
HanboJee mpeanouTuTe bHO oT mpudmsuTensao 100000 no npubnusurensHo 200000.

Cononumep stunena n npormwieHa (EPC) cornmacHo n300peTeHHI0 MOXKHO TOJYYHTh C
UCTIOJIb30BAaHMEM METAJJIOLEHa MM OOBIYHBIX KaTanuzaropos tuma Llurnepa-Harra. B mrobom
cilydae TMOJIMMEPU3ALNI0 MOXHO NPOBOAHWTH B ra3oBod ¢ase, B pacTBOpE HIM C TMOMOIIBIO
CHOCO0OB  CYCMEH3MOHHOW mnojuMepm3aunu. Hampumep, yIOBIETBOPHUTENBHBIA  CHOCOO
NOJIYYEHHUS COTIONMMEPA STUJICHA U MPOIIIIEHa NMPEAYCMaTPUBAET KOHTAKT MOHOMEPOB 3THUJICHA
U TIPONHJIEHA B YCIOBHAX MOJUMEPH3ALMH H B TAKOM COOTHOIIEHHH, YTOOBI MOJYYUTh HYKHYIO
NOJMMEPHU30BAHHYI0 KOMIIO3MLHIO, C METAJIOLEHOBBIM KaTaJIU3aTOPOM, KOTOPBIH Jaer
M30TAKTUYECKUH MMOJUIPOINUIICH, UMEIOIINH CHMMETPHYHOCTD MOJIEKYJSIPHOW CTPYKTYPHI BBIIIE

npumepHo 80  mpoueHToB. IIpuMepoM  MeETayNIOLIEHOBOrO  KaTajau3aTopa  sIBJIAETCS
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AKTUBHPOBAHHBIA JUMETHIICHIAHUIONC (MHACHWIT) ra HUHIUMETHIL.

AnbrepHatuBHo, EPC cormacHo n300peTeHHr0O MOXHO MOJYYHUTh € HCIIOJNIb30BAHHEM
obbruHOrO  Karanmmzaropa llurmepa-Harra, kOTOphIi MOKET JaBaTh  aHAJOTUYHBIE
M30TaKTUYECKHE MOJUNPOITUIIEHBI.

OCHOBHOM CJIO NPEANOYTUTENBHO COAEPKUT M0 MEHbIIEH Mepe OJUH MHUHepaIu3aTop,
BBIOPAHHBIN U3 TPYIIBI, cocTosmei u3: Hatpus ruapokcuna (NaOH), kanbius xnopuaa (CaClz),
amomunanst cyiabdara (Al(SO4)3) um kaneims rtuapokcunga Ca(OH).. Ilanens coriacHo
U300pETEHNI0 B YaCTHOCTH, OCHOBHOH CJIOH IMaHETH MOMKET COAep:KaTh YacTULbI Ha OCHOBE
LIEJIJIFOJIO3b], B YaCTHOCTH, YacTHULIbl HA OCHOBE JIMTHOLEJUIIOJIO3bl, B YaCTHOCTH, BOJIOKHA.
[IpennoyTuTenpbHO, YaCTUIBI Ha OCHOBE LEJUTIOJIO3bI BKJFOUAIOT B ce0s APEBECHHY, COJIOMY
u/unu xoHormo. llpenpinyimue wuccienoBaHUsl MOKA3bIBAIOT, YTO JpPEBECMHA M KOHOILISA
XUMHUYECKH HEOJHOPOJHBI, U UX KOMIIOHEHTBI MOKHO Pa3eNuTh Ha ABE IPYNIbl: CTPYKTYpPHBIE
KOMIIOHEHTbI ~ BBICOKOMOJIEKYJISIPHBIX ~ MPUPOJAHBIX IMOJMMEPHBIX BellecTB  (LIEJUII0JI03a,
reMULIEJUIIONIO3b U JIMTHUH), KOTOpbI€ SBJSAIOTCS OCHOBHBIMM KOMIIOHEHTaMHU KJIETOYHOMN
CTE€HKH, U HECTPYKTYPHbIE€ KOMIIOHEHTBI C HU3KON MOJIEKYJSIPHON MacCOil (3KCTPAKTHUBHBIE U
HEOpraHu4yeckue KOMIOHEHThl). M npeBecuHa, U ApeBecHble BOJOKHA COAEpKaT MHOXKECTBO
XUMHYECKUX KOMITOHEHTOB, HO OBLIO OOHApPy’KEHO, YTO OCHOBHBIM HMHTHOUTOPOM THAPATALUH
OCHOBHOT'O CJIOSl sIBJIIeTCSl caxap. HekoTopele XuMudeckne OOpaOOTKHU NPEenrnoYTHTEIbHO
OTHOCSTCSI K HAaTypaJIbHbIM BOJIOKHAM, TAKUM KakK JpPEBECHble BOJOKHA WM BOJIOKHA KOHOILIH,
nepes X CMeIIMBaHUEM C (M3HAYaJbHO XKUAKUM) nonuMepoM. IIpouHoCcTh Ha cxkatue U Apyrue
MEXaHUYECKHE CBOMCTBA KOMITO3UTOB U3 OOpaOOTAaHHBIX IPEBECHBIX BOJIOKOH BBIIIE, YEM VY
HeoOpabOTaHHBIX BOJOKOH. XMUMHYECKHE BEINeCTBA, Takue Kak ruppokcun Hatpus (NaOH),
xyopun Kameimsi (CaCly) u cynbar amomunust (Al2(SO4)3), WHOTHA TakKKe HA3bIBAEMBIE
CPEACTBAMH MHHEpAIU3aluN (MUHEpPAIn3aTopamMu), OOBIMHO YJYYIIAIOT COBMECTUMOCTh
OCHOBHOI'O CJIOSI M arperaTtoB pacTUTEJNBbHOIO MNPOUCXOKAeHUs. Takke MOXXKHO MPUMEHSTb
KOMILUIEKCHbIE MHHepanu3atopbl, Takue kak Alx(SO4)3 + Ca(OH).. Korma B kauecTse
MHUHEpanu3aTopa HCHodb3yloT Alx(SOs)3, OH TpensTcTByeT BBICBOOOXKIEHHIO caxapa U3
OpPTraHUYECKUX arperaToB U CHUXKAET THUTPOCKOMUYHOCTH W morjoueHue Boabpl. Alx(SOs)3 B
dopme ruzppara SBISETCS XapaKTEPUCTUKON KUCIOW PEaklUH B BOAE, a THIPOKCHA KaJbLIUSA
[Ca(OH)2] sABnsieTcst XapakTEPUCTUKOM IIEJIOYHOM peakuuu B Boae. MuHepaau3auus
nocruraercs 3a cuer mnosbilieHus dpdextuBHocTr Alx(SO4)3, O MeHbIIEH Mepe YaCTUYHO
HEUTpaIn3ys KUCIYIO cpeny, o0ycnoBieHHYI0 Ala(SO4)3, u yiaydmas odpadaTsiBaéMOCTh CMECH.
MuHepanuzauys arperaToB APEBECHHBbI TaKXKe NPUBOAUT K YJIYYIIEHHON aare3uu Mexay
YaCTUL[AMU JIPEBECHUHBI U MOJIUMEPOM, B PE3YJIBTATE YEro MOXKHO MOJNYYUTh Oojiee CTaOUIIbHBIH,

KPENKUi NoJuMep.
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Kax ynomuHanoce Bblllle, 110 MEHbLIEH Mepe 4acTh YacTHI] Ha OCHOBE LEJJIHOJIO3bI
oOpa3zoBaHa BOJOKHaMH. Take MOXKHO NPENCTaBHTb, YTO IO MEHbLIEH Mepe 4acTh YaCTHIl Ha
OCHOBE IIEJUTIOJIO3bI 00Opa3oBaHa C IMOMOINBIO MOPOLIKA, (IPEBECHOH) CTPYXKKH, (IpeBECHOI)
HmiepcTy W/unu (ApeBecHOi) wenbl. BMecTo ApeBecHHBbI Takke MOXHO MCIIONb30BaTh ApPYrHe
HAaTypaJbHbIE BOJOKHA, Takue Kak KOHOMISA. OOOraiieHHbBI KOHOIUIEH TONHMEpP TaKkKe
JEMOHCTPUPYET OTHOCUTEJIBbHO XOPOIIMH TENJIOWU3OJSILUOHHBIN MaTepuaj, OTJIMYHblE BOJHBIE
CBOWCTBA, OTJINYHbIC aKyCTUYECKHE CBONMCTBA U XOPOILIYK) OTHECTOMKOCTh. B MaHHOM ciyyae B
Ka4yecTBe rpyOoro 3amoiHUTENs (OCHOBHOTO KOMITOHEHTA) OOBIYHO HCIMOJB3YIOT KOHOIUISTHYIO
kocTpy. Kak u B ciiyuae apeBecHHbI, KOHOIUIAHYIO KOCTPY MPEANOYTUTENbHO MUHEPAIU3YIOT C
nomotnbio Al2(SO4)3, HeliTpanu3yoT ¢ nomoupo Ca(OH)2 u cMemmBarT ¢ (epBOHAYAIBHO
TEKY4IUM/>KUKUM) TIOJUMEPOM.

IIpennoururenbHO, OCHOBHOM CJIOM W/MAW 3aAHUN CIONW CONEPXKUT IO MEHbIIEH mepe
OIUH HAIOJIHUTENb, BBIOPAHHBIA W3 TPYIIIBL, COCTOSINEH H3: MHHEpaja, MPEeArnOYTHTEIbHO
kapOOHaTa KajbLMsl; MUIMEHTa, MoAu(UKaTopa, BOJIOKHA, HANpPUMEP, CTEKIOBOJIOKHA,
IPEBECHHBI, COJIOMBI H/WJIM KOHOIUTH. BOJOKHA MOryT mpencTaBisiTh COOOH pa3pbIXJICHHBIC
BOJIOKHA W/WJIM COEAMHEHHBIE MEKAY COOOH BOJOKHA, PE3YJIbTATOM YEro SIBJISETCS CJIOH TKAaHOTO
WA HETKAHOTO MaTepuana.

OCHOBHO# €JIO¥ COEP>KUT NMPEANOUYTUTEIBHO 110 MEHbIIEH Mepe OUH JOMOJHUTENbHbIN
HAIOJIHUTENb, BBIOPAHHBIH W3 TPYIIbL, COCTOSINEH W3: CTalk, CTEKJA, IOJUIPONIIeHA,
IPEBECHHBI, aKpUJjia, OKCHUAA aFOMUHHS, Kypaya, rpadura, HeIroiI03bl, KOKOCOBOTO BOJIOKHA,
KeBJjlapa, HEHJOHa, MepjoHa, nojudTWiIeHa, PVA, MuHepalbHOW BaThl, CHU3ajsl U BOJOKHA
bypkpea. ITO  MOXKET  JOMOJHHUTENBHO  VBEJMYHTb  NPOYHOCTb  MAHENW  W/WIN
BOJIOHETIPOHULIAEMOCTh W/WUJT OTHECTOMKHE CBOMCTBA MAHENIU KaK TAKOBOU.

IIpennoyruTenbHO, OCHOBHOW CJOH COAEPNKHUT KapOOKCUMETUIILEIUTION03Y HATPHs
(CMC). bbeuto oOHapykeHo, uTo noOaBieHne CMC K OCHOBHOMY CIIOKO (BO Bpems
U3TOTOBJICHHsT) OOJIErYaeT U Aake CocoOCTBYET CaMOPa3JIOKEHHIO YKa3aHHOTO OCHOBHOTO CJIOS
HA OCHOBE MOJIUMEPA, B HACTHOCTH, MOJMMEPA, B IIEJIOYHON BOAHON Cpelle U MPH MOBBILIEHHON
temneparype (200°C wmm Bbime). CnenoBaTenapbHO, 5TO YJIYULIMT OHOPA3araeéMocTb TMaHEIH.
IIpu Takoit noseimeHHON TemnepaTtype CMC Beimensina 1Ba OCHOBHBIX JIETYYHX COCIUHECHMUS,
CO2 ¥ yKCYCHYIO KHCJOTY, CO37aBasi MOPUCTYK) CTPYKTYypy B ocHOBHOM cioe. CMC Takske
pearupoBana ¢ NaOH u3 cuimkara HaTpusi, IPH €ro HCIOJb30BAHUU, C OOpa30BaHHMEM TpeEX
HEUyBCTBUTEJIbHBIX K BOJI€ TBEPAbIX MPONYKTOB pEaKLMM, JUHATPUEBOM COJM TIJIHMKOJATA,
TJIFOKO3UTHOM conu Hatpusi U OukapOoHara Hatpus. [lpyrue BOHOYYBCTBHUTEIbHBIE TBEPIBIC
NPONYKTHl PEAKIIMH, TAKUE KaK MOJHCHIIMKAT HATPUA U KapOOHAT HATpUs, ObUIM MOJSYYEHBI U3

T'UJPOJIN3aTOB CUJIMKATA HATPUS.
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IlpeanouTuTenbHO, OCHOBHOH CJIOM COAEPKUT MHUKPOKpEMHe3eM. MUKpOKpeMHeseM,
TAK)KE W3BECTHbIH KaK MHKPOKPEMHE3eMHasi IIblIb, MpencTaBisieT cobol amopdHbIA
(HeKpUCTAIUIMYECKUH) TOIMMOPd IOHUOKCHIA KPEMHUs, KpEeMHe3eM. OJTO YJIbTpaMeNKui
MOPOIIOK, cOOMpaeMblii B KauecTBe MOOOYHOTO MPOAYKTA MPU HM3TOTOBJICHWH CHJIMKOHA M
(beppoKpeMHHEBOTO CIUIaBa, W OOBIYHO COCTOMT M3 CQEPUYECKUX HYacTHI[ CO CPEAHUM
nuamerpoMm uactuy 150 vM. IlyTem BKJIOYEHMs] MHUKPOKpPEMHE3€Ma B OCHOBHON CJIOH, B
YaCTHOCTH, TMOJMMEP, MOXHO 3HAYUTENbHO YJyYIIUTb BOJOHENPOHHUIIAEMOCTb, a TakKkKe
OTHECTOMKHE CBOWCTBA. MHUKPOKPEMHE3EM MOXKET BIMATH HA MPOYHOCTb HA CXKATHE OCHOBHOIO
CJI0sl, XOTsl B P€3yJIbTaTe 3TOr0 KOJUYECTBO MUKPOKPEMHE3EMa MPEANOYTUTEIbHO OTPAHUYEHO
KOJIM4E€CTBOM, paBHbIM 10% 1o Macce Uin HUXKeE.

OcHoBHOHN cnoil MoxkeT copepxkaTb okcupa xkeneza (FexOs), mpeamoutuTenbHO B
KonuuecTBe MeHee 6% 1o macce. Okcun keje3a NpUaaeT OCHOBHOMY clioro 1BeT. Kpome Toro,
IPU OUYEHb BBICOKOH TeMIepaType OKCHJA JKelle3a XUMHUYECKH pearupyer ¢ KajiblUeM U
ATIOMUHUEM, KOTOpPBIE TakXKe MOTYT NPHUCYTCTBOBATH B OCHOBHOM CJIO€, C OOpa3oBaHHEM
TPEXKANBLUEBOTO aMIOMOQeppuTa, MPUYeM 3TOT MaTepHal (TPeXKaJbIUEeBbIH aTOMOpEPPUT)
yJIy4lIaeT TBEPAOCTb U MPOYHOCTb OCHOBHOrO Cnos. IlpeanodTurensHO, KOIMYECTBO OKCHAA
amoMunust (Al2O3) B oCHOBHOM ciioe coctaBjsieT or 3 a0 8% mo macce. IIpennouyrurensHo,
KOJINYECTBO Cysb(aTa KaibLus, HEOOXOOMMOE IJsl BBIIEYIOMSHYTOH peakiud, OOBIMHO
cocrasisier a0 (u Bkarouas) 0,5% no macce.

OCHOBHOH CIOM NPEANOYTUTENBHO COMAEPKUT SKUPHblE KHUCJIOTHI. JKHUpHBIE KHUCIOTbI
MOTYT NMPOHUKATh 4Yepe3 KaHaJbl (IOPbI) HEOUMILEHHBIX MUHEPAJIOB (MIPU UX HUCIOIb30OBAHHUN)
nepes M3MeNbueHUeM B OyAyT crocoOcTBoBaTh (3(h(EKTHBHOCTH) MpoLecca M3MENbYeHUs IS
MOJIy4€HUs! IOPOILKA AJI1 OCHOBHOTI'O CJIOS HA MUHEPAJIbHON OCHOBE.

OCHOBHOW CJIOI MOXKET COmep)kaThb IO MEHbLIEH Mepe OOMH CyJb(aT IMIEJIOYHOrO
MeTajula, Hampumep, CyiabpaT MarHus. ITO OOBIYHO YCKOPSieT MpOLEecC MPOU3BOACTBA
OCHOBHOTO CJIOSI.

OObIUHO, OCHOBHOW CJIOH COAEpPKHUT IO MEHbLIEH Mepe OAMH IOJUMEp, TaKOW Kak
nonmusuHWwxjgopun (PVC), mnomuctupon (PS) w/mumu  nomuyperan (PUR), w/mmm
TEPMOIUIACTUYHBIH  nonuosnepuH. Hcrmomp3yemblii  monuMep MOXKET ObITb  MEPBUYHBIM,
nepepabOTaHHBIM, W/WIM MOMHO HCIIOJNBb30BaTh CMECh MEPBUYHOTO W/WJIHM TepepadoTaHHOro
NOJUMEpHOro Marepuana. UtoObl o0serdnth nanbHEHINYI0 mepepadoTKy, MPEenrOoYTHTEIbHO
UCIIONIb30BaTh TOJBKO OAWH (€NMHCTBEHHBIM) MONMMEpPHBbIA MaTepuan. Jlnd nambHEHInero
YMEHBIIICHUS IOTHOCTH NaHenu PS mMoxet ObITh B Bune BcrieHeHHOro PS (EPS), uto npusoaut
K 5KOHOMHHU 3aTpatr u obyerdaer obpalieHre ¢ naHensaMu. Taxke MOXKHO HCTOJIb30BaTh IpyTue

NOJIUMEPDBI, B YaCTHOCTH TCPMOILIACTHI. Tax:xke MOKHO npeaACTaBUTb, 4YTO PE3HMHOBLIC YaCTU
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(JacTHULIBI) AMCHEPTrUpPOBaHbl BHYTPU IO MEHbIIEH Mepe OJHOrO0 OCHOBHOIO CJIOA IS
yJIY4IIeHNs] THOKOCTH, TIO MEHbIIEH Mepe A0 HeKOoTopo#l cremeHu. Ilo MeHbineili Mepe onuH
MOJIUMED, MPHU €ro UCIOJb30BAHWUHU, MOKHO NPUMEHATh BHYTPU OCHOBHOIO CJIOS B BUJE JIMCTA
(3aKpBITBIN  CJIOH), CETKW (TKAaHOW), HETKAHOrO MaTepuaja W/WIA B BUAE OTHAEIbHBIX
NOJMMEPHBIX YaCTHUI] (TAaKUX KaK BOJIOKHA, IIAPHUKH, chepbl U Tak aaiee). B ciyuae npumeneHus
MOJIMMEPHOTO CJIOSI CJION MPEATIOYTUTENBHO 3aKPBIT ¢ 00X CTOPOH KOMIIO3UTHBIM MaTepHaIOM
U, CJIEIOBATENbHO, IPEATIOUTUTENBHO 3a/1eJIaH BHYTPU YKAa3aHHOT'O OCHOBHOTO CJIOS.

IIpeanouTuTenbHO, OCHOBHOM CJION CONEPIKUT MEPJIUT, NPEANOYTUTEIbHO PACIIUPEHHBIN
(BcrieHeHHbIil) mepaut. Ilepnut mnpencraBiser cobod amopdHOe ByJNKaHMYECKOE CTEKIO C
OTHOCHTENIbHO BBICOKHM COJEpPXKaHMEM BOIbI, KOTOpO€ OOBIMHO 0Opasyercs B pe3yJbrare
ruapataimu obcuanana. Ilepnut obnamaer HEOOBIMHBIM CBOWCTBOM CHJIBHO PACLIUPSTHCS TMPU
JOCTATOYHOM HAarpeBaHUH, YTO MOXKET 3HAUUTEJbHO YMEHbIIATh MJIOTHOCTb OCHOBHOI'O CJIOS U,
CJIeIOBATENIbHO, MAHEIH Kak TakoBo#. [IpenmodrurenprHO, YTOOBI OCHOBHOU CJIOH, KpOME TOTO,
CoOJIep>Kajl BCIIEHEHHbIHN NepJIUT C pa3HbIMU 3HAUEHUSMU Pa3MepOB HacTHLl. BcreHeHHbl nepauT
C 3aKpBITBIMH IOpaMH MOXKET O0ecreunTh AOCTIKeHHe mnopuctoctu (mepaura) 30-40%.
VKa3aHHBI TEPJIUT MOXKHO TpenBapUTeIbHO 00padoTaTh CHIMKOHOBBIMH PacTBOPAMH,
CUJIMKAaTaMM HaTpUsl, KaJusl U JIUTUS.

Kpome Toro, oCHOBHOH CJIONH MOKET COAEPKATb OJUH WJIM HECKOJIbKO JOMOJHUTEIbHBIX
MaTepuasoB, MPEANOYTUTEIbHO COJAEP KAIIMX TOBEPXHOCTHO-aKTHUBHBIE BellecTsa (SAS), Takue
KaKk METWILEJUII0JI03a, IuacTuuuupyomue Matepuansl «Badimol» u apyrue kaTHoHHO-
aKTUBHbIE SAS AJs yJIy4lLIeHUs PEeOJOrMUecKUX CBOHCTB cMecH. OCHOBHOM CJION MOXKET Takke
conep:kaTh OEHTOHUT, KOTOPBIA MPEACTaBIseT COOOH TOHKOM3MENIbYCHHBIH HATYpabHBIN
NPONYKT, MPUCIOCOONEHHBI Ui YJIYYIIEHHS PEOJIOTHYECKUX CBOWCTB W XapaKTEPHCTHK
BOJIOHENPOHULIAEMOCTH TaHeNN KaK TaKOBOH.

OcHOBHOH cOW MOXET TakKe COAepXkaTb IO MEHbLIEHl Mepe OAHY OTHE3alUTHYIO
nobaBky. DTa OrHesamuTHas A00aBKa MPENNOYTUTENBHO OOpa3oBaHa TaJOr€HOPTaHUYECKUM
coennHeHueM. Takue COeqUHEHNsT MOTYT YAAIATh peakuoHHocnocoOnble pagukansl H u OH Bo
BpeMsi moxapa. ['anoreHopraHHuecKoe COCOMHEHHE MPEANOUYTHTEIbHO COAEPKUT OpoM W/Wiu
xjop. C TOYKHU 3peHUss OrHECTOMKOCTHU MO CPABHEHHUIO C XJIOPOPTaHMYECKUMM COEIUHEHUSIMHU,
takuMu kak PCB (momuxnopupoBaHHBIM Ou(eHWmI), peKOMEeHIyeTcss OpOMOpraHu4ecKoe
coenuneHue, Ttakoe kak PBDE (monmOpomupoBansblil nudenHwnoBsiii 3¢up). dpyrumu
npuMepaMu TOAXOMAIINX OPOMHUPOBAHHBIX COENUHEHHWH SIBISIOTCS: TeTpadpombucdeHon A,
nexadbpomandennnossiii 3¢pup (Deca), okrabpomandeHnnnosslii 3¢up, TeTpadpoManQeHnIOBbIH
a¢up, rexcabpomuukiononekan (HBCD), tpubpomdpenon, Ouc(rpudbpomdenokcn)sTaH,

nojiukapboHaTHed ojuromep Tterpabpomobuchenona A (TBBA wiu TBBPA), snokcuaHbIi
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omuromep TterpadbpomOuchenona A (TBBA wmu TBBPA) u anruapun terpabpomdranesoit
KUCHOTHL. [lpyrumMu mnpumepaMy MNOAXOMALIMX XJIOPUPOBAHHBIX COEIMHEHUN SBJISIOTCH:
XJIOpUPOBaHHbI  mapaduH, OUC(reKCaxJIOPUHMKIONEHTAANEHO)HMKIOOKTAH, JOAECKaXJIOPHUL
HEHTALIUKJIOAEKAaH (mexnopaH) u 1,2,3,4,7,8,9,10,13,13,14,14- nonexaxiop-
1,4,4a,5,6,6a,7,10,10a,11,12,12a-nonexkaruapo-1,4,7,10-mumerannubOeH30[ a,e ] TUKJI00KTEH
(mexyopas TuTrOC). XOTS TaJIOTeHUPOBAHHBIE TUIaMeracsimue n100aBku 0coO0eHHO 3((eKTHBHBI,
OHU OOBIMHO OONATAIOT TEM HENOCTaTKOM, YTO B Cjy4ae IMojkapa MOXeT 00pa30oBaThCs
TOKCHYHBIN bIM. [I03TOMY Takke MOXKHO MpenyCMOTPeTh IPUMEHEHNE OAHON UM HECKOJIbKUX
aNbTEPHATHBHBIX, MEHEEe TOKCHYHBIX OTHE3AIUTHBIX [00ABOK, BKJFOHUAs BCIYYHBAIOIIHUECS
(BCTIEHMBAIOIMECS) BeIIecTBa. [IpUHINT AEHCTBHUS 3THX aJbTEPHATUBHBIX JOOABOK OCHOBAH HA
00pa3oBaHNHM BCIIEHEHHOTO CJIOSl, KOTOPBIA JEHCTBYET Kak KHUCJIOPOIHBIH Oapbep W,
CJIEZIOBATENIbHO, TAKXKe HMeeT OrHesammTHbIi 3¢ ¢dekr. Takue BcmyuyuBarommecs: A00aBKU
OOBIYHO COneprKaT MeJIaMUH WM TIOJyUYEHHYI0 Ha ero OCHOBE coulb. [IpuMepom 3Toro siBisieTcst
cMmech nonugochaToB (HOHOP KUCIOTHI) BO B3aMMOIEHCTBHM C MEIAMHUHOM (BCIIEHUBAIOIIEECS
CPEICTBO) U IOHOpPaMH YIJIepoa, TAKUMHU KaK JUINEHTadPUTPUT, KpaxMall WIN MEeHTa pUTpuT. B
cily4ae 1mokapa B JaHHOM Cilydae 00pa3yroTesi Ta3000pa3Hble MPOAYKTHI, TAKUE KaK YIIIEKUCIbINA
ras u razoo0pasHsiii ammuak. OOpa3oBaHHBIN CJIOW MEHBI CTAOMIN3UPYETCS 32 CHET CIIUBKH, KaK
B CJydae BYJIKAHM3aUWHU. JpyruMu npuMepamu MOAXOISIINX, OTHOCHTENIbHO O€3BPEeNHBIX IS
OKpy’KaroImel cpenpl M00ABOK HAa OCHOBE MeJAMHMHA SIBJSIFOTCS: LHAHypaT MeJaMHuHa,
noiudocdar menamuHa u pocdar MmenammuHa.

Jlnst CHIDKEHUsI MacChl M, CIIEOBATEIbHO, CTOMMOCTH MOXET OBITh NMPENNOYTHTEIBHO,
yTOOBI OCHOBHOW CIIOH OBLI MO MEHbLIEH Mepe YacTUYHO BCIeHeH. BCreHeHHast CTpyKTypa
MOJKET COAEPKATh OTKPBIThIE MOPHI (sTUEHKH) U/WUIIH 3aKPbIThIE MOPHI (TUEHKN).

XoTss OCHOBHOH CJioii (CjioM) MOKET OBITh CHA0KEH ONHUM WM HECKOJbKUMH
IACTU(UKATOPAMH, TAKUMH KakK (TajaThl, A MPUAAHUS OCHOBHOMY CJIOO (CJIOSIM) (M TTaHEJTH
KaKk TakoBOH) Oombimeli ruOKOCTH, MPEATIOYTHTEIBHO, YTOOBI  KAKABIA  KOMITIO3UT
NPEATIOYTUTENIbHO HE COAepKaj] HUKAKOro IuacTu(uKaropa ISl YBEJIWYEHUS JKECTKOCTU
OCHOBHOT'O CJIOSI MAHEJNH, YTO, KPOME TOTO, TAKXKe SIBIISETCS OJArONMpPUATHBIM C SKOJIOTHYECKOH
TOYKH 3PEHUS.

Ilo MeHbluel Mepe ONMH apMHUPYIOIIUN CIIOH MPEANOUTUTENbHO MPEACTABISIET COOOM
CJION HETKAHOIO Marepuaja WM CJIOH TKaHOro Marepuana, B 4aCTHOCTH, TKaHb, HaIllpUMep,
CHENIAHHYI0 U3 CTEKJIOBOJOKHA. OHM Moryt umerh Toimuny 0,2-0,4 mm. Taxke BO3MOXKHO,
qroOBl KaXkgas IUINTKA CoAepikaja MHOXeCTBO (OOBIYHO Oonee TOHKHMX) Oa30BBIX CIIOEB,
YJIO’KEHHBIX APYT Ha PYyTa, MPU 5TOM MEXKIY ABYMS COCEIHUMH 0Aa30BBIMHU CIIOSIMH PACTIONOXKEH

M0 MEHbIIEH Mepe OAWH apMUpYHOLuN Ciod. IIpennodTurensHO, INIOTHOCTH apMHPYIOLIErO
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CJI0SI IPEITIOUTUTENBHO cocTasnsier ot 1000 o 2000 kr/m®, mpennoururensuo ot 1400 1o 1900
kr/M° 1 6onee mpeanouTHTeNLHO oT 1400 10 1700 kr/M°. To MeHbIIel Mepe OUH APMUPYFOIIHI
CJIOM MOXKET COIep KaThb HATypajbHbIE BOJIOKHA, Takue Kak MkKyT. [lo MeHbInel mepe OauH
APMUPYIOIIUN CJION COAEP’KUT CUHTETUYECKHE BOJIOKHA, B YaCTHOCTH, TMOJMMEPHBIE BOJIOKHA,
TaKHue Kak HEHJIOHOBbIE BOJIOKHA.

[IpeanoururenbHO, OCHOBHOM CJIOH COAEPKUT MO MeHbInel mepe 50% mno wmacce,
npenmnoututenbHo ot S0 u 90% mo macce, nmonumepa. [lpeamodrurenbHO, OCHOBHOW ClOH
cofepxkuT or 1 mo 15% mno Macce BOJIOKOH Ha OCHOBE LeNIroJo3bl. IlpenmouturensHo,
OCHOBHOM cJiol comepxut ot O 10 3% no macce nepauta. [lpennoyruTenbHO, OCHOBHOU CJION
conepxkutT oT 1 10 8% 1o Macce apMUPYIOLIETO CJIOA.

B npeanoutuTenpHOM BapHaHTE OCYILECTBJEHHs MO MEHbLIEH Mepe OAWH OCHOBHOMU
CIOll MMeeT IUIOTHOCTh Oonee 1 Kr/M’. DTa OTHOCHTENBHO BBICOKAs ILUIOTHOCTH OOBIYHO
MPUBOAUT K TMOJYYEHHUIO MPOYHBIX M KECTKUX mMaHesjeill. OIHAKO TaKKe MOXKHO MPEACTaBUTb,
YTO 1O MEHbIIEH Mepe OJUH OCHOBHOM CJIOM MMEET IUIOTHOCTh HUKE 1 Kr/M3, YTO NMPUBOIUT K
CHUKEHHUIO MAcChl U, CJIEAOBATENbHO, K CHIDKCHHIO 3aTPaT HA TPAHCIIOPTUPOBKY U MOTPY304HO-
pasrpy3ouHbie paboTel. bonee HHU3KOH IMJIOTHOCTH MOXKHO JOCTHTHYTh, HANpuUMeEp, 3a CYET
MPUMEHEHUs OAHOTO HJIM HECKOJBKUX BCIIEHEHHBIX HHTPEAMEHTOB, TaKUX KaK BCIICHCHHBIN
MIEPJIUT, BCTICHEHHBIN MMOJIMCTUPOI U TAK Jajiee.

MO3KHO TIpeICTaBUTh, YTO OCHOBHOM CJION CHAaOKEH BOIOHEMPOHHIIAEMBIM MOKPBITHEM,
MO CYIIECTBY 3aKPbIBAIOLIMM IO MEHbIIEH Mepe OAWH OCHOBHOH CJIOH. 2TO MOXKET
JOTIOJTHUTEIBHO YJIy4IlaTh BOAOHEIIPOHHUIIAEMbIE CBONCTBA MaHENHN Kak TaKOBOW. C 3TOH Lebio
BOJIOHETIPOHUIIAEMBIM TOKPBITHEM MOKET OBITh JBYXKOMIIOHEHTHBIH BOJIOHEMPOHUIIAEMbIH
COCTaB, MPUMEHSIEMBI B JKUJIKOM BHIE, AJII MPUMEHEHUS B BUAE JKUIKOCTH MO MEHBIIEH Mepe
Ha OJIMH OCHOBHOM CJION (BHEIIHIOK MOBEPXHOCTb MO MEHBLIEH MEpPE OJHOIO OCHOBHOTO CJIOS).
OOBIYHO, 3TO TOKPBITHE COAEPKUT: OTHENbHbIE KOMIIOHEHTHI A U B, KOTOpbie MOXKHO
TPAHCTIOPTHPOBATh B OTAENBHBIX KOHTEWHEpPaX U KOTOPbIE MOXKHO KOMOWHHPOBATH C
oOpa3oBaHMEM CMECH B KOTOPOH HA4YWHAETCS BYJKAHHU3ALUs, TPU KOTOPOH KOMITOHEHTBI
3aTBEpAEBAIOT B MEMOpaHy, TPH 3TOM KOMIIOHEHT A COIEpPXKUT BONHBIH JIATEKC U3
HATYpPaJbHOTO WJIM CUHTETUYECKOrO KaydyKa, & KOMIIOHEHT B COmep>KuT MacisiHyl0 OCHOBY, B
KOTOPOH NUCMIEPTHUPOBAHO BYJKAHU3UPYIOIIEE CPEACTBO, BBIMOJHEHHOE C BO3MOXKHOCTHIO
OTBEP)KIEHUS KaydyKa B KOMIIOHEHTE A, W THUTPOCKOMHUYHOE CPEACTBO, BBIMOJHEHHOE C
BO3MOXKHOCTBIO XHMHYECKOIO CBS3bIBAaHHS BOAbl B KomMmnoHeHTe A. KomnorneHT A
MPEANOYTUTENbHO CONEPIKUT JIATEKCHBIM CTa0WIM3aTOP, BBIMOJHEHHBIH C BO3MOXKHOCTBIO
yYBEJIMUEHUSI CPOKA CIY>KOBI JlaTeKca 3a CYeT pPeryjJupoBaHus HadajgpbHOro pH KOMITIOHEHTOB

narekca. Takke oOHapyskeHO, uro nodasienue ruapokcuna kamms (KOH), pactBopeHHOro B
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MUHUMAJIbHBIX KOJIMYECTBaX B KOMIIOHEHTE€ A, MOXET YBEJIUYMUTb BpeMsl CXBaTbIBaHMs, HO
Ype3MepHOEe KOJIMYECTBO MOXKET JeCTa0MIIM3UPOBATh M BBI3BATH  MPEXKAECBPEMEHHOE
rejaeobpasoBaHue jarekca. [1o3ToMy mpeanouTuTenpHasi CKOPOCTh AOOABJIEHUsSI COCTABISIET A0
1,5 gacreit Ha 100 yacreii kayuyka. CuuTaeTcs, 4TO MOXKHO HCIIOJIB30BAaTh JAPYrue M0O0aBKH C
BoicokuM pH, Takme kak ammuak wnu ruapokcun Hatpus (NaOH). CoorBercTBeHHO,
WITFOCTPATHBHBIA KOMIIOHEHT A COMTaCHO M300peTEeHUI0 MOXeT comepxkaTh oT O 1o 2,5 phr (Ha
100 uacreii kayuyka). KomnoneHnT B comepkur, cpenu mpo4ero, MacisiHyt0 HECYIIYI0 TEKYUYHO
cpeny 12 nns  BYJNKaHU3UPYIOLErOo CpPeACTBA U TUIPOCKONMYHOTO  cpeactsa. B
NpPEANOYTUTENBHBIX ~ BapUaHTax OCYLIECTBJIGHHS MacjsiHas Hecyllas Tekydas cpena
npeAcTaBisieT cOOOH CMeCh YIJIEBOIOPONHBIX MAacels, TaKyl KaKk CMeCh apOMaTUYECKUX U
napapuHOBBIX KOMITO3UIMH. ApPOMAaTUYECKHE MAaciia, KOTOPbIE MPEANOUYTHUTENFHO BbI3BIBAIOT
HaOyxaHHe PE3NHOBBIX YacTHIL, 0ObIMHO Oosiee Bs3kue. TekydecTb MOKHO PeryJupoBaTh MyTeM
nobasneHns1 mapapuHOBBIX Macesl ¢ OoJjiee HU3KOHW BSI3KOCTBIO, KOTOPBIE TAKXKE CITy)KaT IUis
peryJupoBaHMsl BPEMEHU CXBAaTbIBAHUS KOMIIO3ULMM. B Ipyrux WTOCTpaTHBHBIX BapHUaHTax
OCYILIECTBIIEHUsI MOXKHO HCIOJb30BaTh CHHTETHUYECKUE JKHAKUE IUIACTU(PHUKATOPHI, TaKHE Kak
¢dTanarel, aAUNaTHl WK Opyrue OObIMHO HCTIONb3yeMble miacTu(ukaTopel Kayuyka. Hecymas
Teky4as cpena 12 MOXKeT Takke COIepKaTh 4acTb OMTyMa OKHCIEHHOTO WJIM MPOHUKAOLIETO
KayecTBa. YPOBEHb apOMAaTUYECKOTrO Macia Bpsn Jiu Oymer MeHee 50% MacisiHON Hecyinei
TeKkydeil cpenpl, a Outyma He 6onee 30%. OnHako Hanmuuue OUTYMa He SBJISIETCS KPUTHUYECKUM
s u3o0pereHus. Taxoke HeoOs3aTENbHO UCMOJIb30BAHUE TBEPAOW CHHTETHYECKOH WU
HAaTypaJbHOH cMoJbl. MacisiHas Hecymas Tekydas cpema 12 Oyxer cocraBiars 20-60% ot
obmeit maccel cocraBa (npu oObemuHeHHH KoMmrnoHeHTOB A u B). Kommonent B o0braHO
COJZIEP>KUT BYJKAHU3MPYIOIlee CPEeACTBO UM yHakoBKy. IIpeanodrurenbHo, ByJKaHU3ALMOHHAS
yIaKOBKa COJEPKUT 3JIEMEHTapHYIO CEPY B KAUeCTBE JOHOPA Cepbl AJIl CUCTEMBI, OKCHJI LIUHKA B
KaueCTBE aKTHUBATOpPa BYJIKAHU3ALMKU U CMECh M30MPOMNWIKCaHTaTa LUuHKa (ZIX) U KomIuiekca
mOyTuianuTHoKapbamaTa LuMHKa W auOytwiamuHa (ZDBCX) B kadectBe yckopurenen. HMx
MO>KHO HCTIOJIb30BaTh B MPEAINOYTHTENIbHBIX AMANa3oHax, COOTBETCTBEHHO, OT 0,5 no 15,0 phr
(dacreli ceprl Ha CTO HacTell kayuyka), ot 0,5 no 20,0 phr (ZnO), ot 0,1 mo 5,0 phr (ZIX) u ot
0,1 mo 5,0 phr (ZDBCX). [Ipyrue u3BecTHbIE BYJKaHU3UPYIOLIME CPEACTBA W/WIN YNaKOBKU
CUMTAIOTCSA MOIXOMSIIUMH IUJI MCTOJb30BaHUs B m3o0perennn. KomnoHneHnT B moxker Taxke
COJIEPKaTh TUI'POCKONMMYHOE CPEACTBO WM OCYLIUTENb A XUMHUYECKOrO CBSI3bIBAHHUSI BOAbI
KOMIOHeHTa A. IIpennouTuTenbHbIM TMIPOCKONUYHBIM CPENCTBOM SIBJISIETCSI OKCUA KaJbLIMA.
Jlpyrue TUrpOCKONUYHbIE CPEACTBA MOTYT BKJIIOYATh APYTHE€ OKCHAbI METaJUIOB, KOTOpbIE
pearupyroT ¢ BOIOH ¢ 0Opa3oBaHHWEM THAPOKCHIOB, HalpUMep, MarHus, Oapus W Tak nanee.

Tak:ke MOKHO HCIIOJIB30BaTh TaKHe TUAPABJIMYCCKHUEC OCHOBHBIC CJIOU, KaK OCHOBHOH CJIOH u3
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NOPTIAHIA-LIEMEHTA WM OCHOBHOW CJIOW ¢ OOJBbIIUM CONEP’KAHHEM OKCHAA aJFOMUHHS,
OCHOBHOH cJioH ¢ OONbLINM conepKaHueM cyib(ara Kaublus (CTPOMTENIBHOTO THIICA), WU
OCHOBHOM CJIOM M3 OKCUXJIOPHJA MarHusi. | NTpPOCKONMUYHOE CPEACTBO MOKET TaK)KE COAEPKATh
0e3BOIHBIE COJM, KOTOPBIE MOTJIOLIAIOT 3HAYUTENbHbIE KomniecTBa (25% wmu Oonee) BOABI OT
X COOCTBEHHOTrO MAacChl, Takue Kak Oypa. Maccy HrpOCKONMMYHOTIO CPEACTBA BBHIOMPAIOT Tak,
9To0Bbl 3 (PekTUBHO 00€3BOKUBATH JIATEKC, MPEAMOYTUTEIBHO ¢ HEOONbIIUM H30BITKOM,
oOecrieunBass  cBsi3biBaHWE BOAbl. OIHAKO BO3MOXHO  HCIIOJB30BAHME  YaCTHUYHOTO
00€3BOJKMBAHUS JIATEKCA, TO €CTh MEHEe, YeM CTEXHOMETPUYECKUX KOJIMYECTB HCIIOIb3yeMOro
TUTPOCKONMUYHOIO CPEACTBA. | MIrpOCKONMMYHOE CPEencTBO, B 3aBUCUMOCTH OT TOrO, Kakoe
BbIOpaHO, MOKeT cocTaBisiTh 10-50% Bceit cuctembl komnozunun. KommoneHT B MoskeT Takske
cofiep:kaTh OJUH MM HECKOJIbKO MOAM(PHUKATOPOB peosornyeckux cBOWUCTB. IIpenmouturensHo
UCIIOJIb30BaTh KOMOMHAIIMIO MOHTMOPWJIJIOHUTOBOW TIJIMHBI (AKTHBHPOBAHHOW XHMHYECKUM
aKTHUBATOPOM) W KapOoOHAaTa KaibLUs, MOKPBITOrO CTEApaToM IJIs IOCTIDKEHUS JKeJaeMOro
0anmaHca PeOoJOrMYeCKHX CBOMCTB, XOTS MOXHO HCIOJB30BAThb JIPYrHe BAPUAHTBI, TaKHE Kak
opraHooOpaboTaHHble OEHTOHHUTOBBIE TJIMHBI, KOJUIOWAHBIA TUOKCHUI KPEMHUSI, MOJUMEpPHBIE
BOJIOKHA, U3MEJbYEHHbIM KayuyyK, HW3MeJbUYEHHbIN 30JIbHBIII YHOC, TMOJble CTEKJISIHHbIE
MHUKpOcepbl U THAPOreHU3UPOBAHHBIE KAacTOpoBble Macia. KoimuecTBO MOAU(pHUKATOPOB
PEOJIOTHYECKUX CBOWMCTB, B 3aBUCUMOCTH OT BBIOPAHHOTO MaTepuaia, MOKET COCTaBIATh OT 0,5
no 25,0% ot oOmeli Macchl TBEPABIX BEIIECTB B CHUCTEME KOMIO3UIMHU (OOBETUHEHHBIC
KOMIIOHEHTHI A u B).

Tax:ke BO3MOXKHO, 4YTOOBI BOJOHENMPOHHIAEMBIH CJIOH OBUI PACIONOKEH MEXIY
OCHOBHBIM CJIOEM U BepXHEW KOHCTPyKLMeH. ITO MOXKET [OMOJHUTEIbHO VYJydllaTh
BOZIOHETIPOHULIAEMBIE CBOMCTBA MAHENN KaK TAaKOBOM. BogoHenpoHHULaeMblil CJIIOH MOXKET UMETh
TaKyl0 € KOMIIO3MLHIO, YTO U KOMIIO3MLIUSA BOJAOHENPOHULAEMOIrO MOKPBITUS, OMHUCAHHOIO
BBILIIE, HO TAKXKE€ MOKET OBITh 00pa30BaH MOJIMMEPHBIM CJIOEM, TAKUM Kak cioi PVC.

He wuckioueHo, 4ToObl OCHOBHOH CJIOH CONEpsKajl MHOXKECTBO apMHPYIOIIUX CJIOEB.
Hanpumep, no MeHbIIel Mepe ONMH NEPBBIM apMUPYIOLINN CJIOH MOXKET HaXOOUThCS B BEPXHEH
4aCTH OCHOBHOIO CJIOSA, ¥ MIPU 3TOM IO MEHBLIEH Mepe OAUH BTOPON apMUPYIOLIMMI CJIOW MOKET
HAXOAMUTHCS B HUYKHEHN 4aCTH OCHOBHOTI'O CJIOA.

MOoO3KHO TIpeACTaBUTh, YTOOBI OCHOBHOH CIION COAEPIKaJ CIOHCTBIM MaTephall OCHOBHBIX
CJIOEB, KOTOpbIE NPSMO U/UIN HENPSIMO YJIOXKEHb! Apyr Ha apyra. OCHOBHBIE CJIOH MOTYT UMEThb
UIGHTUYHBIH COCTaB, XOT TakK€ MOTYT HMEThb B3aUMHO OTJIMYAIOIIHUeCs COCTaBbl, 4YTO
MO3BOJISIET MOIU(UIIMPOBATh CBOWCTBA KA)KJOTO OCHOBHOTO CJIOS M aAaNnTHPOBAaTh IJIA €ro
COOCTBEHHOW OCHOBHOH (YHKIMH (HampuMmep, TalleHus 3ByKa, OOECNedeHus NPOYHOCTH,

obecneueHust TMHOKOCTHU U TaK JaJiee).
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BepxHIOK KOHCTPYKLHIO MPEANOYTUTENBHO HAKIEUBAOT HA OCHOBHOM CJION C OMOIIBIO
BOJIOHENIPOHHUIIAEMOTr0 KJiesl. JTO O0eCrednBaeT 3allUTy OCHOBHOTO CIIOS (CJIOEB) OT BOIBI,
NOMaJaroIell Ha  BEPXHIOK  KOHCTPYKIHMIO, YTO  JelaeT caMy TaHenb  Ooljee
BOAOHENpOoHULaeMol. Kpome TOro, 5TO NpenoTBpallaeT JIerKoe OTCJIOCHHE BEpPXHEH
KOHCTPYKLMH OT OCHOBHOIO Cj0s. BOgoCTOWKHI KiI€H NPEANOYTUTEIBHO SIBJISIETCS KJIEEM Ha
OCHOBE METOKCHUCHINJIA, OoJiee MPENNOYTHTENIBHO KJIeHl HA OCHOBE AMMEHTOKCHCWINIA W/WIN
TPUMETOKCUCUINIA. bonee mpenanoYTUTEeNbHO, STOT KJIEH HA OCHOBE METOKCHUCHUIINIIA SIBJIAETCA
MOAU(HUIUPOBAHHBIM aKpUJIOM. B kauecTBe ruracTudukaropa B 3TOM Kiiee MPENNOYTHTEIbHO
HCIIOJIb30BaTh MOJUIPONWICHITIUKOMb. [IpennouTurensHo, Kiel Takke COAEP>KUT M0 MEHbIIEH
Mepe OAMH U3 CJIEAYIOIINX MHIPEIUEHTOB: MO MEHbIIEH Mepe OAWH CUJIaH (BBICTYMAIOLIUN B
Ka4decTBe MOIJIOTUTENs BJard W/ MM YCUINTENsl aare3uu), karanusarop, Hanpumep, DOT
(IMOKTUITHH), IO MEHBIIEH Mepe ONUH AHTHOKCHIAHT, IO MEHbLIEH Mepe OAWH MUHEPAJIbHBIN
HAIOJIHUTENb, HAlpuMep, KapOoHaT Kanblus. [IpennouTuTeasHo B (BOXOHEIPOHUIIAEMOM) Kilee
NPUCYTCTBYIOT BCE YIIOMSIHYTBIE BBIIIE HHIPEAUEHThI. JTOT KJIeH OOBIYHO MPEACTABISIET COOOH
ket 1K.

BepxHsAsi KOHCTpyKLMsI MNPEANOYTUTENBHO COAEPXKUT [0 MEHbIIEH Mepe OAUH
JEKOPaTUBHBIA CJIOH W 1O MEHbIIEH Mepe OAWH NPO3pAYHbIi HM3HOCOCTOMKHMN  CIIOH,
MOKPBIBAKOLINN YKa3aHHBIA NEKOPAaTUBHBIM ciaoW. [IoBepx yka3aHHOroO HM3HOCOCTOMKOIO ClOs
MO>XHO HAHECTU CJIOW JlaKa WM JPYroM 3alUTHBIM CJI0H. Mexay NeKOpaTUBHBIM CJIOEM U
HU3HOCOCTOMKHUM CJIOEM MOKHO HAHOCHUTB OTAENIOYHBIN CJIOU. JlekopaTuBHBIN Cii0H OyneT BUIEH
u OyzleT UCIONb30BaH Il MPUAAHUS TTAHEJH MPHUBJIEKATeIbHOrO BHEIIHEro Buaa. C 3ToH Lenbio
JEKOPaTUBHBIN CJIOM MOXKET HUMETh Y30PHBI PHUCYHOK, KOTOPBI MOXKET, HalpuUMep, UMETh
PUCYHOK TEKCTYpPBI IPEBECHHBI, PUCYHOK TEKCTYPbl MUHEpasa, KOTOPbIA HAIOMUHAET MPaMop,
rpaHUT WM JEOOOH APYrodl pUCYHOK HATYpajbHOrO KaMHS, WM IBETHOH PHUCYHOK, CMECh
LBETOB WJIM OAMH LBET, U 3TO BCErO JHULIb HECKOJbKO BO3MOXKHOCTEH Au3aiiHa. Taxke MOXKHO
BOOOpa3nUTh MHAMBHIYaJbHBIH BHEIIHHH BHJ, YacCTO BBINOJHSIEMbIH C MOMOIIBIO LU(POBOIH
nevaT B poLecce NPOU3BOCTBA NaHenel. JlekopaTuBHas BEPXHsisl KOHCTPYKLUS TAKXKE MOKET
ObITh OOpa3oBaHa MO MEHbBIIEH Mepe OJHUM CJIOEM, PEATIOUYTUTEIBHO IMTOJIMMEPHBIM CIIOEM HITH
OyMaxkHbIM cji0eM. Ha momuMepHbIi Clioil win OyMakHbIA CJIOH OOBIYHO HAHOCST TEYaTh.
(TeYaTHBIN) MOJUMEPHBIH CIOH WM (nedaTHbIH) OyMa’KHBIH CJIOH MOXET OBITh NPHUKIEEH K
OCHOBHOMY CJIOKO. B maHHOM ciiyuae OCHOBHOHM CIIOH MOXET COAEpKaTb W/WIU COCTOSITH M3
TIACTU(GULIMPOBAHHOTO WM HEIUTACTU(UIMPOBAHHOTO MOJMMEpPA, WIH, aJbTEPHATUBHO, MOXKET
COZIepKaTh W/WUJM COCTOSITh M3 MHUHEpPAJbHOIO MaTepuana, Takoro Kak OKcHI Marnus. B
aJbTEPHATUBHOM BAapUAHTE OCYLIECTBJICHHs NEKOPAaTHBHAs BEPXHsSA CTPYKTypa OTCYTCTBYET H,

CIICOOBATCIIbHO, HE TIPUMCHACTCA B TIAHCIU COITIACHO I/1306peTeHI/IIO. B stom mocaemnem
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BAPUAHTE OCYILECTBJICHHs AEKOPATUBHAS MAaHENb, B YACTHOCTH, NAHENb U IOJIA, MaHeNlb AJIs
MOTOJIKA WJM MaHeNdb JJI1 CTEHbl COAEPKUT: OCHOBHOW CJIOW, UMEKINUN BEPXHIOK CTOPOHY U
HIDKHIOIO CTOPOHY, MEPBBIA Kpai MaHes I, Colep Kaluii mepBblii COeNMHUTENbHBIA poduib, u
BTOPOH Kpaill maHenu, COAep:KallMii BTOPOH COENUHUTENbHBIH NPO(HIIb, BBINOIHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM
COCeHEeH MaHeN, KaK B TOPU30HTAJIbHOM HAIPABJICHHUH, TAK U B BEPTUKAJIbHOM HAIPABJICHHH,
IIPU 3TOM YKa3aHHBI OCHOBHOM CJIOM COAEPKUT: MO MEHbIIEH Mepe OAMH OCHOBHOM CIJIOH,
comepKallMii: MO MeEHbUIeH Mepe OIMH MOJUMep, YaCTHLbl HAa OCHOBE LEJUIIOJIO3BI,
JUCIEPTHPOBAHHBIE B YKA3aHHOM IOJIMMEPE; U MO MEHbIIEH Mepe OAWH apMHUPYIOLUN CIIOH,
3a7IeJIaHHbIN B YKa3aHHbBIA OCHOBHOM CJIOH.

IIpennouturenbHO, MaHENb COAEPKUT 3aAHUN CJIOM, MPUKPEIJIEHHBIN K 3aHENH CTOPOHE
OCHOBHOrO cnos. Ilo MenbHIel Mepe OAUH 3aHUN CJION MPEANOYTUTEIBbHO MO MEHBIIEH Mepe
YaCTUYHO CIeNlaH M3 TMOKOro Marepuaia, MpedNOYTHTENBHO, dyacTtoMepa. TonmHa 3aaHero
cnosi oObuHO KoJeOnercst or mpubmusurensHo 0,1 mo 2,5 mm. Heorpanuuusaromumu
NpUMepaMu MaTepPHaJiOB, U3 KOTOPBIX MOXET OBbITh M3TOTOBJIEH 3aIHHWH CIIOH, SIBIISIOTCS
NOJIMATHIIEH, MPOOKa, MONNYPETaH M 3TUJICHBHHMIALETAT. TONIIMHA TOJU3TUIICHOBOTO 33 HETO
cyost OOBIYHO COCTABIISIET, HANIPUMEP, 2 MM WM MeHee. 3aaHuil Cioii 0ObIMHO obecrednBaeT
JOTOJHATEIBHYIO MPOYHOCTh, CTAOMJIBHOCTb Pa3MEpPOB W/WUJIHM YAAPONPOYHOCTH IMAHENU Kak
TAaKOBOH, YTO YBEJIMYUBAET JOJITOBEYHOCTh MaHenu. Kpome Toro, (rubkuii) 3aqHuil CJIOH MOXKET
YBEJIMYUTb AKYCTHYECKHE (3BYKOIOIVIOUIAIOLINE) CBONCTBA MaHeNd. B KOHKPETHOM BapuaHTe
OCYILIECTBIIEHHs 3aJHUN CJIOH CHaOXXEH MO MEHbLIeH Mepe OZHHMM IacTupukaTopoM. MoxHO
NPEACTAaBUTh, YTO 3aAHSAS CTOPOHA 3aJHEro cjiosg cHaOXeHa TO MeHbIIEH Mepe OIHUM
NPOTUBOMHUKPOOHBIM TIOKPBITHEM [UJIA TPENOTBPAIICHUS W/WIINM 3aTPYAHEHUs pocTa OakTepui
O] MAHEJISIMU NTOCJIe YCTAHOBKU.

IIpeanouturenbHO, MO MEHBLIEH Mepe OAWH apMUPYIOLIUN CJIOW NPOXOAUT B OJHOM
COEAMHUTENILHOM TNpOoQUiIe U3 MEePBOr0 M BTOPOTO COEAMHUTENBbHBIX Npoduiei. IT0 MOKHO
BBIIIOJIHUTh IyT€M KOHCTPYHPOBAHUS TNEPBOTO COSOUHHUTEIBHOTO TNPOQUIsI M BTOPOrO
COEUHUTENILHOTO mpoduiisi TakuM 00pa3oM, 4ToObl 00pa3oBaTh (CKJIQAHOE) COENUHEHUE C
BEPTUKAJIBHO MPOXOIAIINMHU S3bIYKOM-3KEIOOKOM, OOBIYHO 32 CUET HCIOJb30BAHHUS BEPXHEIrO
npouiis ¥ HUXKHEro NpoQUIIsi, IPEATIOUTUTENbHBIN IPUMEP KOTOPBIX OyJeT NMPUBENEH HUXKE.
[IpeumMyiiecTBO MPUMEHEHHST ApMHUPYIOLIETO CJIOS B OJHOM COSAMHHUTENBHOM Npoduiie, 0ObIMHO
B YIOMSHYTOM BBIIIE HIDKHEM npoduie, W, TakuM 0O0pa3oM, He B KOMILJIEMEHTapHOM
COEAMHUTENLHOM Tpoduie, OOBIYHO HE B YIIOMSIHYTOM BBILIE BEPXHEM MPOQUIIE, COCTOUT B TOM,
9TO0 THOKOCTH OAHOTrO mnpoduiis (BepxHero npoduist) Oojbine ruOKOCTH Ipyroro mpodus

(amkHero mpoduist). OOBIMHO 3TO O3HAYAET, YTO BepXHUM nMpoduib Jerde ned)OpMHPOBATH, YEM
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HIDKHUHE TIpoduiib, U 3TO 0COOEHHO TOJIE3HO B ClTy4ae, €CJIH JUIl OCYIIECTBJICHUS COCOMHEHUS
MEKAY COeAMHUTENbHBIMU PO(PHIISIME HY>KHA e OpMaLHs.

[IpennoyTuTenbHO, NEPBBIN COETUHUTEIBHBIN MPOPUIb CONEPIKHUT:

- HaNpPAaBJICHHBIN BBEPX SI3BIYOK,

- IO MEHBIIEH Mepe OfHY HANPaBJICHHYIO BBEPX IPaHb, PACIOJIOKEHHYIO HA PACCTOSTHUU
OT HaIPABJIEHHOI'O BBEPX SI3bIUKA,

- HAIPABJICHHBIN BBEPX JKEJIOOOK, 0Opa30BaHHBIN MEXKy HAIMPABIEHHBIM BBEPX SI3BIYKOM
U HalpaBJIEHHOH BBEPX TPaHbIO, MPU STOM HAINPABJICHHBIA BBEPX MKEJIOOOK BBIMOJHEH C
BO3MOXXKHOCTBK) NIpHE€Ma IO MEHbIIEH Mepe YacTH HANpPAaBJICHHOIO BHU3 SI3bIYKA BTOPOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- TO MeHbIIEH Mepe OAWH NepPBbIH (UKCHUPYIOIUN 3JIEMEHT, NPEATIOYTHUTENHEHO
MPEJOCTABIIEHHbIM HAa JajbHEH CTOPOHE HAIMpPABIEHHOTO BBEPX sI3bIUKa, OOpAIleHHOH OT
HaIPaBJIEHHON BBEPX IPaHy,

a MPENOYTHTEIBHO (KOMIUIEMEHTAPHBIIN) BTOPOH COSAMHUTENbHBIA PO HITE COTEPIKUT:

- IEpPBbII HANIPABJIEHHBIN BHU3 SI3bIYOK,

- IO MEHBbIIEH Mepe OJHY MEPBYI0 HANpPABJICHHYK) BHM3 I'PaHb, PACIOJOKEHHYK) Ha
PACCTOSTHUU OT HANPABJIEHHOTIO BHU3 SI3bIYKA,

- TIepBbIIl HAINPABJICHHBIN BHU3 JKEJIOOOK, 0Opa30BaHHBIM MEXIYy HAIPABJICHHbIM BHU3
SI3PIYKOM W HAIPABJICHHOW BHU3 T'PAHbIO, NIPU 5TOM HAIPABJICHHBIH BHHU3 JKEJIOOOK BBIIOJIHEH C
BO3MOXKHOCTBKO IpPHEMA IO MEHbBIIEH MepEe YacTH HAIpPaBICHHOIO BBEPX sA3bIUKA IEPBOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- N0 MeHbIIEH Mepe OOMH BTOPOH (PHUKCHPYIOLIMH 3JEMEHT, BBIOJHEHHBIH C
BO3MOKHOCTBIO B3aMMOJEUCTBHS C TEPBBIM (PUKCHPYIOLIUM 3JIEMEHTOM COCEOHEH MaHesH,
NpUYeM YKa3aHHBIA BTOPOH (PUKCHPYIOIIMI 3JEMEHT NPEATIOYTUTENIbHO TPENOCTABICH Ha
HaIPaBJIEHHON BHU3 [PaHMU.

[IpennoyrurenbHO, MEPBBIA (HUKCUPYIOIIUN 3JIEMEHT CONEPKUT BBICTYIT W/WIM Ta3, U
IPA 3TOM BTOPOH (UKCHUPYIOIIUH 3JEMEHT COAEPIKUT BBICTYN W/WIU ma3. BeicTynm 0OOBIMHO
BBIMIOJIHEH C BO3MOXKHOCTBIO IO MEHBIIEH Mepe YaCTUYHOIO MpuemMa B Ma3y COCeqHen
COCAMHEHHOW TMaHeNu ¢ I[eJbl0  OCYIIeCTBICHHS  3a0JIOKMPOBAHHOIO  COENMHEHUS,
NPEATIOYTUTENIHO BEPTUKAIBHO 3a0JOKMPOBAHHOTO COENWHEHMs. Takke BO3MOMKHO, UYTOOBI
nepBbli (PUKCUPYIOIIMN 3JIEMEHT U BTOPOH (UKCHUPYIOIIUH 3JeMeHT Obutm 00pa3oBaHbl He
KOMOWHAIMEH BBICTYII-T1a3, HO APYroil KOMOMHAIIMEH B3aUMOAEHCTBYIOINX NPO(QHINPOBAHHBIX
MOBEPXHOCTEN W/MJIM KOHTAKTHBIX TOBEPXHOCTEN C BBICOKMM TpeHHeM. B sTom mnocrnenHem
BapUAHTE OCYIIECTBJICHMUS IO MEHbIIEH Mepe OnWH (PUKCHUPYIOIMUI 3JEMEHT W3 IEePBOro

(UKCHpYIOIIEro 3JIeMEHTa W BTOPOro (PUKCHUPYIOIIEro 3JIEMEHTa MOXKeT ObITh 00pa3oBaH



20

(mockoit winM  uMeromed WHyH (OpMy) KOHTAKTHOM TIOBEPXHOCTBIO, COCTOSIICH W3
HeoOsI3aTeNIbHO  OTAENBHOrO IUIACTUKOBOTO MAaTepHalia, BBIMOJIHEHHOIO C  BO3MOXKHOCTBIO
CO3MAaHMSI TPEHUS C APYrUM (PUKCHPYIOIIMM 3JIEMEHTOM JIpPYTrOM MaHeNd B CLEIUIEHHOM
(COEIMHEHHOM) COCTOSIHUU. lIpuMepbl MIACTHKOB, NOAXOASAIIUX Ui CO3JAHUsS TPEHUs,
BKJIFOYAIOT:

- Auerans (POM), sxecTKMI U MPOYHBIN C XOPOLIUM COMPOTUBIIEHHEM Mo3yuecTu. OH
oOnagaer HU3KUM KO3(PUIHMEHTOM TPEHHUS, OCTAeTCsl CTAOUIIBHBIM MPU BBICOKMX TEMIIEpaTypax
U o01amaeT XopoIel yCTOHUNBOCTBIO K TOPsiYei BOJE;

- Heitnon (PA), xoTopblii moriomaer OoJble Bjiard, 4eM OOJIBITUHCTBO IMOJMMEPOB,
NpyUYeM yIapoONpOYHOCTh U OOIIME CBOWCTBA TMOIMJIOIIEHHS SHEPTrUM JEHCTBUTEIBHO
yJIyYIIAKOTCs, KOTJa OH MOTIomaeT Biary. HeioHs! Takske 001a1at0T HU3KUM KO3 UITUEHTOM
TPEHUs1, XOPOLINMHU SJIEKTPUYECKUMU CBOMCTBAMU U XOPOILIEH XUMUYECKON CTOMKOCTBIO;

- Homudranamun (PPA). 310T BEICOKO3(()EKTUBHBIA HEMJIOH OTIMYAETCS YJIYUYIICHHON
TEPMOCTOMKOCTBIO U HU3KUM MoryomeHneM Biard. OH Takke 00Jamaer Xopomed XUMHIECKOH
CTOMKOCTBIO;

- Tommapupadupkeron (PEEK) sBisiercs TepMOIJIACTUYHBIM TPH  BBICOKOM
TEMIIEpaType ¢ XOpolleld XUMHYECKOW M OrHEeCTOMKOCTBIO, OOBEIUHEHHOW C BBICOKOM
npoyHocThO. PEEK 9acTo HCMONB3YIOT B a3pOKOCMUYECKON NPOMBILIIEHHOCTH;

- Nomupenunencyapdpun (PPS) obnamaer OamaHCOM CBOWCTB, BKJHOYAS XUMUYECKYIO
CTOHKOCTb M CTOMKOCTb K BBICOKOH TeMIeparype, OrHECTOMKOCTb, TEKy4eCTb, CTaOMJIbHOCTD
Pa3MepoB U XOPOLINE dJIEKTPUIECKHE CBOUCTBA;

- IomuOytunenrepedpranar (PBT), xoropblii umeer craOuibHBIE pa3Mepbl U HUMEET
BBICOKYK0 TEPMOCTOMKOCTb M XHUMHYECKYK) CTOMKOCTb C XOPOLIMMHU 3JIEKTPUYECKUMU
CBOMCTBAMH;

- Tepmomnactuuneni nonuumup (TPI) mo ceoelt mpupope sBAse€TCs OrHECTOWKUM C
XOPOUINMH (PU3NIECKUMHU, XUMHYECKUMH U U3HOCOCTOWKIMHU CBOWCTBAMH.

- Tomukapbonat (PC), oOnagarommuii XoOpomed yaaponpOYHOCTBIO, BBICOKOH
TEPMOCTOMKOCTBIO M XOpolLIed cTa0MIbHOCTBIO pa3MepoB. PC Takke o0namaer XOpOIIUMHU
JJEKTPUUECKUMH CBOWCTBAMHM M SIBJIIETCSl CTa0MJIBHBIM B BOJAE M MHHEPAIbHBIX HJIH
OpraHUYeCKUX KHUCIJIOTax; U

- Hommspupumun (PEI), coxpaHsromuii NpOYHOCTh U JKECTKOCTh TPU TMOBBIIIEHHBIX
temneparypax. OH Takxke oOnagaer XOpoLIed JOJITrOBPEMEHHOH TEPMOCTOMKOCTBIO,
CTa0MJIBHOCTBIO Pa3MepOB, MPHUCYINEH OTHECTOHKOCTBIO U CTOWKOCTBIO K YIJIEBOAOPOAAM,
CIMPTaM U rajoreHUpOBaHHBIM PaCTBOPUTEIISIM.

MoOXHO TpeAcTaBUTh, YTO TMEPBBIA  COEOUHUTENbHBI npodwib W BTOPOH
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COEAMHUTENbHBIA TPO(QUIH BBIMOJHEHBl TAKUM 00pa3oM, 4TOOBI B COEIWHEHHOM COCTOSTHUH
UMEJIOCh  33JaHHOE€  HATSDKEHHWE, KOTOpOe  MPMKUMAeT  COEAMHEHHbIE MaHeIu  Ha
COOTBETCTBYIOIIMX KpasiX APYr K APYry, MPUYEM 3TO MPEANOYTUTENBHO OCYIUECTBIAKT MyTEM
HAJIOKEHMSI TMEPEKPBIBAIOIINXKCS KOHTYPOB MEPBOTO COEIUHUTEIBHOrO MPOQUIST M BTOPOTO
COEAMHUTENBHOTO MPOQUIIS, B YaCTHOCTH, MEPEKPBIBAIOLINXCS KOHTYPOB HAIIPAaBJIEHHOTO BHU3
SI3bIYKA U HAIIPABJIEHHOTO BBEPX KEJIOOKA M/WIHM NEePEKPBIBAIOIIHNXCS KOHTYPOB HANPABICHHOTO
BBEPX 5I3bIUKA U HAIPABJIEHHOT'O BHU3 XKeJIOOKa, U MPH 3TOM MEPBBIH COEAMHUTENbHBIN POQHITH
U BTOPOH COENMHUTENbHBIH MPO(HIb BBIIOJHEHBI TaKUM O0pa3oM, YTO [IBE€ TAaKHE MaHENH
MOKHO COEAMHMTb JpYyr C APYIOM IIOCPEACTBOM CKJIAABIBAIOLIETO ABM)KEHHUS BHU3 W/WIU
BEPTUKAJIBHOIO JBIKEHUS TaK, YTO B COENMHEHHOM COCTOSHUM MO MEHBbIIEH Mepe 4acTb
HAIPaBJIEHHOTO BHU3 SI3bIYKA BTOPONU COEAUHUTEIBbHON YaCTH BCTABJICHA B HAIIPABJICHHBIN BBEPX
XKeJOOOK TMepBON COCAMHUTENBHOW YaCTH TaK, YTO HANPABJICHHBIA BHHU3 SI3bIMOK 3a)KaT MEPBOU
COEIMHUTENBHOM 4acThbiO, /UM HAIPaBJIEHHbIN BBEPX sI3bIUOK 3a)XKaT BTOPOM COENMHUTEIbHOMN
YacCThbIO.

B nmpeanoutuTensHOM BapHaHTE OCYLIECTBJIEHUs MAHEIb COAEPKHUT MO MEHbIIEH Mepe
OOUH TPETHUH COENMHUTENbHBIH MNpopuiIb W 1O MEHbIIeH Mepe OIWH YeTBEPThIN
COEAMHUTENBbHBIA TPO(UIIb, HAXONALINECS, COOTBETCTBEHHO, HAa TPEThEM Kpae NaHeIH U
YEeTBEPTOM Kpae MaHeN!, IPU 5TOM TPETUI COeNUHUTEIbHBIN MPOPUIb CONEPIKHUT:

- HampaBJeHHbIH BOOK s3BIYOK, MPOXOMSINUI B HANPaBJIEHUH, IO CYIIECTBY
NapaJuIeJIbHOM BEPXHENU CTOPOHE OCHOBHOTIO CJIOS,

- IO MEHbIIEH Mepe OAHY BTOPYK) HAIpPABICHHYIO BHHU3 IPaHb, PACMOJIOKEHHYK) Ha
PaCCTOSIHUU OT HAINPaBJIEHHOTO BOOK SI3bIUKA,

- BTOPOH HaIlpaBJIEHHBI BHU3 XeJNOOOK, OOPAa30OBAHHBIM MEXIy HAaIlpaBJIEHHBIM BOOK
SI3BIYKOM U BTOPOH HANPaBJICHHOW BHU3 PAHBIO,

IIPH 3TOM YETBEPTHIH COENUHUTENbHBIN NPO(UITH CONEPIKUT:

- TpeTUl XKeNOoOOK, BBITIOJHEHHBIH C BO3MOXKHOCTBIO Pa3MELICHMS IO MEHbLICH Mepe
YaCTH HAINpPaBJIEHHOTO BOOK SI3BIYKA TPETHETO COCOUHHUTEIBHOTrO MPO(uist cocenHeil maHemw,
NpUYeM yKa3aHHBIN TpeTHH xKeI000K 00pa30BaH BEPXHUM BBICTYIIOM U HIJKHUM BBICTYIIOM, TIPU
STOM YKa3aHHBII HUKHUH BBICTYIT CHA0KEH HAIIPABJIEHHBIM BBEPX (PUKCHPYIOLINM 3JIEMEHTOM,

IPU 3TOM TPETUI COEAMHUTENbHBIA MPOPUIb W YETBEPTHIN COCAMHUTENBHBIA MPOpUIb
BBIMTOJTHEHBl TaKUM O0pa3oM, 4YTO J[BE€ TAaKHE IaHEIH MOXKHO COEOUHUTb IPYr C JAPYroM
MOCPECTBOM MOBOPOTHOI'O ABUKEHUS, IPU 3TOM B COEJUHEHHOM COCTOSIHMM: IO MEHbLIEH Mepe
YacTh HAINPaBJIEHHOTO BOOK sI3bIYKAa NMEPBOH IAHEIH BCTABJIICHA B TPETHH KEJIOOOK COCEmHEH
BTOPOH MaHeNH, U IPU 3TOM [0 MEHBIIEH Mepe YacTh HANPaBJICHHOTO BBEPX (PUKCHUPYIOLIETO

3JIEMEHTa YKa3aHHOW BTOPOW MaHEeNU BCTAaBJIEHA BO BTOPOH HAIPABICHHBIH BHHU3 KEJIOOOK
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YKa3aHHOH NEepBON MaHeNu.

IManenb, OOBIMHO OCHOBHOM CJIOHM, B YACTHOCTH, IO MEHbIIEeH Mepe OJUH OCHOBHOMU CIIOW,
NPEATIOUTUTENBHO COAEPKUT NepepaboTanHblil Matepral. IlepepaboTaHHbIil MaTepran OOBIMHO
OTHOCUTCSI K TIOBTOPHOMY MHCIIOJIb30BAaHHMIO MaTepuana, OCTaBIIErocs B  pe3yJbTaTe
MPEALIECTBYIOIIMNX NPOLIECCOB U3TOTOBJICHHUS (TTAaHEH).

[Ipenmo4rurensbHO, TIO MEHBIIEH Mepe ONUH KeJOOOK, U MPEANOYTHTEIHHO KasKIbIN
XKeJmoOOK, CHaOXEeH IO MEHbLIeH Mepe OIHHUM MNPOTHBOMUKPOOHBIM BELIECTBOM. OTO
obecrnieunBaeT 3ByKOBOH Oapbep it OakTepuil, r(puOOB U Tak Hajiee

OCHOBHOI CJIOH MpEANOYTUTENbHO HMeEEeT TOJIIMHY IO MeHblled Mepe 3 MM,
NPEATIOUTUTENFHO 110 MEHbIIEH Mepe 4 MM U ele Ooee MpeanovYTUTENBHO 110 MeHbINe Mepe 5
mM. TomuHa naHenu oOpIMHO cocTaBisieT oT 3 10 10 MM, PEATIOUYTUTENBHO OT 4 10 8 MM.

UzobpereHne Takke OTHOCHTCS K JEKOPAaTHBHOMY TNOKPBITHIO, B YaCTHOCTH, K
JE€KOPaTUBHOMY  HANOJbHOMY TIOKPBITHIO, JEKOPATUBHOMY IOKPBITHIO TOTOJKA WIU
JE€KOPAaTUBHOMY TIOKPBITHIO CTE€HBbl, COJAEpKallleMy MHOKECTBO B3aUMHO COEAMHEHHbIX
JIEKOPATUBHBIX TMaHENeH COriacHo m3o0pereHmro. ITokpbITHE Takke MOJKHO YCTaHABJIHMBATH B
BEPTUKAJBHBIX yIJIaX, BO BHYTPEHHHUX YIJIaX MEPECEKAIOLINXCs CTeH, MPEeAMETOB MeOeIn U BO
BHELIHUX YIJIaX, HalIpUMep, B IPOXOax.

IlopsinkoBble HOMeEpa, WCHOJb3yeMble B OTOM JOKYMEHTE, TaKue KaK «IepBblii»,
«BTOPOH» U «TPETUH», HCIONb30BAHBI TOJBKO B LesAX wuaeHTupuxauuu. CrenoBaTenbHO,
UCTIOJIb30BAaHUE BBIPAKEHUH «TpeTHUll (DUKCHPYIOIIMHA 3JEMEHT» H «BTOPOH (PUKCHUPYIOIIUH
3JIEMEHT» HE 00s13aTeNIbHO TPeOyeT ONHOBPEMEHHOI'O MPHCYTCTBUS «IEPBOr0 (PHKCHPYIOLIETO
QJICMCHTAa».

JlekopaTuBHBIE  TAHENHM  COTNIACHO  M300pPETeHHI0  TaKke  MOXKHO  Ha3bIBaTh
IEKOPATUBHBIMU IUIHTKaMU. llog «KOMIUIEMEHTapHBIMU» COCOUHHUTEIBHBIMH TPOQUISIMU
NOAPA3yMEBAETCs, YTO 3TH COEOUHHUTENbHbIE MPOPMIM MOTYT B3aUMOIEHCTBOBATH IPYT C
apyroMm. OmHAKO Uil 3TOTO KOMIUIEMEHTAPHBIE COCOUHHUTEIbHBIE MPOQMIN HE 00S3aTeNbHO
JOJDKHBI UMETh KOMITIeMeHTapHble Gopmbl. [lox (ukcauneil B «BepTUKAIBHOM HANPaBICHUN»
noapasymeBaercsi (UKCalusl B HAIMPABICHHWM, IMEPIEHAMKYJSIPHOM IUIOCKOCTH maHenu. Ilox
(duKcanneli B «rOpPU30HTAIBHOM HAIPaBJIEHUW» MOApa3yMeBaeTcsl (PUKcalus B HAMpPaBJICHUH,
NEePIEeHAUKYJISPHOM COOTBETCTBYIOIIUM COEAUHEHHbIM KpasM ABYX MaHesell U mapajuielbHOM
W COBMAJIAKOIIEM C TUIOCKOCTBIO, 0OPa30BaHHON MaHEISIMH.

Uzobperenne Oyner OOBSICHEHO HA OCHOBE HEOTPAHHYMBAOLINX HJUTIOCTPATUBHBIX
BaPUAHTOB OCYIIECTBIIEHUs, IPEICTABIEHHBIX Ha CIEAYIOMUX (QUTYpaxX, HA KOTOPBIX:

Ha ¢ur. la mpencraBieHO CXeMaTHYHOE M300pa’k€HHE MHOTOLETEBOH MaHeIH Ui

HCIIOJIb30BAaHHUS B CHCTEME MHOTOIIEJIEBBIX TTaHEJIEH COrjlacHO I/1306peTeHI/IIO;
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Ha ¢ur. 1b npeAcTaBIeHO CXeMaTHYHOE H300paskeHNEe CUCTEMbI MHOTOLIEIEBBIX MTAHENEH,
coJiepIKalieil MHOKeCTBO MHOTOLIEIEBBIX MaHeNeH, Kak Moka3aHo Ha ¢ur. la;

Ha ¢Qur. 2a TPEeACTaBICHO CXEMAaTUYHOE M300paKeHHWEe JBYX pPas3HbIX THUIIOB
MHOTOLIEJIEBbIX MaHesNel AJid HCHOJb30BaHUS B APYIOM BapHaHTE OCYLIECTBIIEHUS CHUCTEMbI
MHOTOLIEJIEBBIX TIAHENEH COrNIaCHO H300PETEHHIO;

Ha (ur. 2b npeACTaBIeHO CXeMaTHYHOE H300paskeHNEe CUCTEMbI MHOTOLIEIEBBIX MTaHENEH,
coJiepIKalieil MHOKeCTBO MHOTOLICIEBBIX MaHeNeH, Kak MoKa3aHo Ha dur. 2a;

Ha ¢ur. 3a mpencraBiIeHO CXEMAaTHYHOE M300pa’k€HHE MHOTOLETEBOH MaHeIH Ui
UCIOJb30BaHUsl B €ll€ OJHOM BapHUaHTe OCYLIECTBIEHHS CHUCTEMbl MHOIOLEJNEBbIX NaHenei
COTTACHO M300PETEHHIO;

Ha (ur. 3b npencTaBIeHO CXeMaTUYHOE N300paskeHNE CUCTEMbI MHOTOLIEIIEBBIX MTAHENEH,
coJieprKalieil MHOKeCTBO MHOTOLIEIEBBIX MaHeNeH, Kak MoKa3aHo Ha ¢ur. 3a;

Ha ¢ur. 4a nMpencTaBIeHO MOMEPEYHOE CEYSHHUE O JIMHUU A-A MHOTOIENEBOH MaHEeNH,
KaK Mmokas3aHo Ha ¢ur. la, 2a win 3a;

Ha ¢ur. 4b mpeacraBneHo nonepevyHoe cedeHue no JMHUM B-B MHOrouenesol manenw,
KaK Mmokas3aHo Ha ¢ur. la, 2a win 3a;

Ha ¢ur. 5a-5¢ mpencTaBieHO MONEPEYHOE CeUeHHe ABYX MHOTOLENIEBBIX MaHeNeH, Kak
nokasano Ha ¢ur. la, 2a win 3a B mepBOM, BTOPOM U TPETbEM COEAMHEHHOM COCTOSHUH,
COOTBETCTBEHHO;

Ha ¢ur. 6a-6C TMPencTaBICHO MOMEPEUHOE CEYEeHHE JIBYX MHOTOLEIEBBIX MaHeNed ¢
ANbTEPHATUBHBIMHI COCIMHHUTENbHBIMU NPOQUISIMHA B IIEPBOM, BTOPOM H TPETHEM COESAHMHEHHOM
COCTOSTHUM, COOTBETCTBEHHO; a

Ha ¢ur. 7a-7c TpencTaBIEHO MOMNEPEUYHOE CEYEeHHE JIBYX MHOTIOLIEIEBBIX MaHeNed ¢
JOTOJTHATEIBHBIMI  AJTbTEPHATUBHBIMU COEIUHUTEIBHBIMI NMPOQWISIMA B TIEPBOM, BTOPOM H
TPETHEM COEIMHEHHOM COCTOSIHUM, COOTBETCTBEHHO.

Ha ¢wur. la mpencraBieHO cxeMaTHyHOE H300paKE€HHE MHOTOLENEBONH NEKOPATHBHON
na"Henu (100) nna wucnonw3oBaHus B cucteme (110) MHOroueneBbIXx HaHeJeH COrJIaCHO
uzobperenmro. Ha ¢urype mnpeacrasnena maHenb (100), wMeromass mepByH mapy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpyrO mapy NMpPOTUBOMOJOKHBIX KPaeB, COCTOSINYI0 U3 Broporo kpas (102) u
APYroro npoTUBONOJIOXKHOrO TpeThero kpas (103). Ilepsslii, BTopoit u Tperuit kpas (101, 102,
103), COOTBETCTBEHHO, IMEIOT MEPBBI, BTOPOH U TpeTUil coenuHuTeNnbHble podm (104, 105,
106). Ilepsblii coenuHuTenpHbI mpoduib (104) u Tperuit coepmHMUTENbHBINA npoduis (106)
BBIMOJTHEHBI TAKUM 00pa3oM, 4ToObl nBe Takue maHeau (100) MOKHO OBLJIO COEAMHHUTH IPYT C

IpyroM Ha mepBoM U TperbeM Kpasix (101, 103) mocpencTBom noBopoTHOro aprkeHus. Kpome
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TOro, BTOPOH coenuHUTeNnbHBIA mpodunb (105) u Tperuit coemuuuTenbHbIN npoduns (106)
BBIMOJTHEHBI TAKUM 00pa3oM, 4ToObl nBe Takue maHeau (100) MOKHO OBLJIO COEAMHHUTH IPYT C
IPYroM Ha BTOPOM U TpeTheM kpasix (102, 103) mocpencTBOM CKIIaABIBAIOLIETO ABMKEHUSI BHU3
U/WIM BEPTUKAJbHOIO ABIKEHHUA. lIponopluoHalbHOE COOTHOLIEHHE MEXKAY IIMPUHOW U
muHoM manenu (100) MoxHO BRIOpaTh Mo skenanuto. Ha ¢ur. 1a mpencrasieHa TONBKO OHA U3
MHO)XECTBA BO3MOJKHOCTEHW, TIpU 3TOM TAHEIb HMEET BepxXHIOK cropony (107) ¢
NPSIMOYTOJIbHBIM KOHTYpoM (108). OnHako Takyke BO3MOXKHO, YTOOBI IIUPUHA M JJIMHA MAHEN
(100) Opum Takumu, utoObl maHenb (100) umena BepxHIOIO cTopoHy (107) ¢ KBagpaTHBIM
KOHTYPOM.

Ha ¢ur. 1b npencraBneno cxemMarudHoe nzobOpaskeHue cuctembl (110) MHOroLeneBbIx
naHenel, coaep:kaield MHOXKECTBO MHoroueieBbix naneneii (100), kak mokazano Ha ¢ur. la.
Xorst kaxpmas u3 mnaHenedn (100) sBnseTcs 5SKBUBAJICHTHOM W HMEET TMEPBYI0 Tapy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpPYyIO mapy MPOTHUBOIOJIOKHBIX KPaeB, COCTOALIYI0 M3 BTOporo kpas (102) u
MPOTUBOIIOJIOKHOTO Tperbero kpas (103), manenu (100) MOXKHO COENHMHSTH PA3HBIMH ITyTSIMHU
Omaromapst COBMECTHMMOCTH  COENUHHUTENbHOro mnpodwmis Tperbero kpas (103) ¢
COEAMHUTENbHBIM MpOoQHIIeM Kak NepBoro, Tak M Broporo kpas (101, 102), uro mpuBoauT K
pasnuuHbiM cxeMaM (111, 112) nanenei BHyTpu ofHOM cuctemsl (110) MHOrOLENEBbIX MaHeeil.
B uzobpakenHoii cucteme (110) MHOTOLIETIEBBIX MaHeNeH, B KOTOPOU otaenbHble manenu (110)
UMEIOT BepxHIo cTopony (107) ¢ npsmoyronapHeM KoHTYpoM (108), kaxnasa us naneneit (100)
uMeer JUIMHHYIO cTOpoHYy (113) u xopoTkyro cropony (114). Takum oOpa3om, pasHble CXEMbI
(111, 112) maneneit co3marOT MyTeM COEOWHEHHs] TepBoil cxembl (111) B3aMMOCOEAMHEHHBIX
naneneit (100), B koropoit ux anunHas cropoHa (113) coenunena ¢ aauHHOW cTopoHOM (113)
cocenneit manenu (100), co Bropoii cxemoii (112) B3ammocoenuHeHHbix mnaneneit (100), B
KoTOpoH ux ajuHHAs ctopoHa (113) coenunena ¢ nmuHHOM cTropoHoit (113) cocenneli manenu
(100), a ux xopotkas cropoHa (114) coenunHeHa ¢ KopoTkoil cropoHoii (114) apyroii cocenneit
na"enu (100). 3a cuer sToro nepsast U Bropas cxembl (111, 112) naneneil moBepHYTHI APYT K
apyry Takum oOpasom, 4To miauHHBIE CTOpoHbI (113) manenedi (100) mepsoii cxembr (111)
naHesel pacnoyioKeHbl o yrioM 90 rpaaycoB OTHOCUTENBHO IJIMHHBIX CTOpOH (113) maneneit
(100) Bropoii cxemsl (112) maneneii. ITo coennHeHHe MeXIy pasHbiMu cxemamu (111, 112)
MaHeJel CTAHOBHUTCS BO3MOMKHBIM Oyarofapsi COEOUHEHUI0 KOPOTKHMX CTOpoH (114) maneneit
(100) mepsoit cxembl (111) maneneit ¢ nmuHHbIMU ctopoHamu (113) maneneii (100) BTOpOM
cxembl (112) maneneii. YcranoBky cuctemsl (110) manenmeli MOXXHO OCYIIECTBJISITH IMyTEM
HakJioHa riepBoro kpas (101) manenn (100), moanexainei yCTaHOBKE, OTHOCUTENIBHO TPETHETO

kpasi (103) yxe ycraHoeneHHoW maneau (100), 4To OObMHO B3aUMHO (DHKCHUPYET yKa3aHHBIE
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na"enu (100) kak B BEpTUKAJIbHOM, TaK U B FOPU3OHTAJIbHOM HampaBieHUU. Bo Bpems sToro
HAaKJIOHHOTO WJIM T[OBOPOTHOro nBmkeHWs mnaHenu (100), moanmexamnedl ycTaHOBKE,
OTHOCUTENIbHO Yyike ycTaHoBieHHoM maHenu (100) Bropoit kpaét (102) mamenmu (100),
NOJJIesKale YCTaHOBKE, OyAeT coequHeH (OMHOBPEMEHHO) ¢ TpeThbuM KpaeMm (103) npyroii yixe
ycraHosieHHOH nanenu (100), 4To 0OBIMHO OCYLIECTBISIIOT MyTEM OIyCKaHHSI MIIH CKJIAIBIBAHHS
na"enu (100), nmoanexaineil yCcTaHOBKE, OTHOCHUTENBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu
(100), Bo Bpems vero BTopoil kpaii (102) nanenu (100), noanexaiuel ycTaHOBKe, U TpETHH Kpaii
(103) npyroii yxe ycranosiaenHod naneimu (100) OymyT Bpe3aThCsi (IPUCTETMBATHCS) IPYT K
apyry. Oro mpuBoguT K ¢ukcanmu nadenu (100), momnexameidl yCTaHOBKE, OTHOCHUTENBHO
Opyroi yxe ycranosieHHOH naHenu (100) kak kak B TOPU3OHTAIBHOM, TaK U B BEPTUKAJIBHOM
HalpaBJIeHUH.

Ha d¢ur. 2a mnpencraBieHO cxeMaTHYHOE HM300paK€HHWE [IBYX Pa3HbIX THUIIOB
MHorouenesbix naHened (201, 202) and ucnonap30BaHUS B APYTOM BapUaHTE OCYIIECTBIEHUS
cuctemsl (200) MHOTOLIETIEBBIX TaHeNel coracHo nm3o0peteHnto. Kak u MHOrouesesasi maHeiab
(100), mokaszannas Ha ur. la, kaxxgas w3 >tux naHened (201, 202) comep:KUT MEPBYIO TApy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpyrO mapy NMpPOTUBOMOJOKHBIX KPaeB, COCTOSINYI0 U3 Broporo kpas (102) u
MPOTUBOMNOJIOKHOTO TpeThero kpas (103). OnaTs ke, nepsblil, BTOpoil u Tpetuit kpas (101, 102,
103), COOTBETCTBEHHO, IMEIOT MEPBBI, BTOPOH U TpeTUil coenuHuTeNnbHble podm (104, 105,
106), mpu 3TOM NIEPBBIN COeNUHUTENbHBIN Mpodmb (104) u TpeTHit coenMHUTENBHBIN TPOPHITH
(106) BbIMONHEHBI TakuM oOpazom, uto naBe maHenw (201, 202) MOXKHO COENUHUTH APYT C
JPyroM Ha nepBoM U TpeTheM kpasix (101, 103) nocpeacTBoM MOBOPOTHOIO ABMXKEHUs, & BTOPOMH
coeauHuTEeNbHBINA pod e (105) u TpeTnit coenuHUTeNBHBIN PO b (106) BHIMOTHEHBI TAKIM
oOpasom, uto ase maHenu (201, 202) MOKHO COCIUHHUTH APYT C APYTOM HAa BTOPOM U TPEThEM
kpasx (102, 103) nocpencTBOM CKJIaJbIBAIOLIErO JABIKEHHUS BHU3 W/WINM BEPTUKAJIBHOIO
newkeHus. OQHAKO Ha 3TOT pa3 €CTh JBa pasHbIX Tuma ma”enen (201, 202), mpu 3TOM
coeauHuTeNnbHble Tipodruu (105, 106) omHON mapbl MPOTHBOMONIOKHBIX KpaeB (102, 103) Ha
naHensix (201) mepBOro THmMa pacrosIOKEeHbI 3ePKABHO MEPEBEPHYTHIM 00Pa30M OTHOCHUTEBHO
coennHUTENBHBIX Tpoduneir (105, 106) cooTBeTcTBYOWEH Napbl MPOTHBOIMOJIOXKHBIX KpPaeB
(102, 103) Ha manenu (202) Broporo tuna. CreayeTr 3aMeTHTh, YTO M300pakKeHHBIE Tapbl KPaeB
nanenei (201, 202) pa3HbIX THUIIOB, KOTOPBIE SIBJSIETCS 3€PKAIBHO TIEPEBEPHYTHIMU, O0Opa30BaHbI
BTOpbIMM U TpeTbuMHu Kpasmu (102, 103). OpHako Takke BO3MOXKHO, YTO 3€pKajbHO
NepeBEPHYTHIE Mapbl KpaeB 00pa30BaHbl MEepBBIMU U TpeTbuMu Kpasimu (101, 103). Kpome Toro,
MHorouenesble nanenu (201, 202) nias UCIOAB30BaHUS B 3TOH cucTteme (200) MHOIOIEEBBIX

naHesjell uMeroT BepxHIOK cropony (107) ¢ kontypom (208) B BHIme mapajuienorpamma. Jlsa
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cmeskHbIxX kpas (101, 102, 103) stux naneneit (201, 202) npu 5ToM 00pa3yroT JHOO OCTPHIH yro
(203), nmubo Tymoii yroa (204). B 3ToM KOHKPETHOM BapHaHTE OCYLIECTBICHHS MIEPBbIA U BTOPOH
kpait (101, 102), coorBercTBeHHO, TpeThu Kpas (103) obpasyror Tymoi yron (204) toro ke
pasmepa, Torna Kak nepsblii u Tpetuit kpait (101, 103), cOOTBETCTBEHHO, BTOPOM U TPETUH Kpail
(102, 103) obpasyrot octpslii yrona (203) Toro ke pasmepa. PasHuna B kKoHPUTypaLuu naHenei
u koHTypa (208) B BHAe mnapamienorpamMma uXx BepxHed croponbsl (107) obecreunBaer
obpazoBanue >tumu nanensimu (201, 202) mesporHON cxembl (205) B COEAMHEHHOM COCTOSIHHH.

Ha ¢ur. 2b npencrasneno cxeMaTudHoe nzoOpakeHue cuctembl (200) MHOTOLIETEBBIX
naHenel, coaepKamieil MHOKeCTBO MHOToIeNieBbIX maHenen (201, 202), kak mokasaHo Ha (wur.
2a. Kak yxe obcyxnmanock panee, MHoronesnieBble manenn (201, 202), oOpa3yoline 4acTh 3TOU
cucremMbl  (200) MHOroueneBbIX MaHeneid, OBIBAIOT JABYX  pPa3HBIX  (3€PKAJIbHBIX)
TUNOB/KOH(UTyparuii. XoTs pasnuune B KOHPUTYpaluu NaHened u GopMme mapauiesorpamma
ux BepxHel moeepxHocTH (107) obecrmeumBaer obOpaszoBanue sTumu manensimu (201, 202)
1IeBpOHHOMN cxeMbl (205) B COENMHEHHOM COCTOSIHUM, IPUYEM MepBast apa MpOTHUBOMOIOXKHBIX
KpaeB cocTouT u3 nepsoro kpas (101) um mpotuBonosoxkHoro tpersero kpas (103), a BTopas
rapa MpOTUBOIOJIOXKHBIX KPaeB COCTOUT U3 Broporo kpas (102) 1 mpoTUBOMNONIOKHOIO TPETHETO
kpast (103), mpu sTomM coemunuTenpHbI npoduie (106) Tpervero kpas (103) coBmectum ¢
coeanHuTeNbHBIM TIpoduiem (104, 105) kak mepBoro, Tak u Broporo kpas (101, 102), takxke
obecrieunBaeT coenunenne naneneit (201, 202) pa3HbIMH MyTSAMH, YTO MPUBOAMUT K PA3IMUHBIM
cxemam (206, 207) maneneli BHyTpu ogHOM cuctembl (200) B3aIMOCOETMHEHHBIX MHOTOLIEIEBbIX
na"enedi. Kak u B cucreme (110) MHOromeneBbIx maHejel, mokasaHHoH Ha ¢ur. 1b, pasHbie
cxembl (206, 207) maHenedl Cco3malOT TyTeM COeAMHEHUs1 TmiepBoll  cxembl  (206)
B3auMocoenuHeHHbix maHenein (201, 202) co Bropoit cxemoi (207) B3aMMOCOEAWHEHHBIX
naneneit (201, 202). Baytpu stux ornenbhbix cxem (206, 207) naneneit kaxnas nadens (201,
202) uMmeeT KaKIyr W3 map nporuBonoyoxkHbix kpaes (101, 103; 102, 103), coenuHeHHBIX C
kpasimu (101, 102, 103) coceqaux naneneit (201, 202), ABIAOUINXCS YaCThIO COOTBETCTBYIOLIEH
napsl MPOTUBONONOXKHBIX kpaes (101, 103; 102, 103) ykazaaHbix cocenHux naneneut (201, 202).
Onnako coennHeHue mepBodl W BTopor cxem (206, 207) maHesnel OCYIIECTBIAIOT Ojaromaps
coenuneHnio maHenn (201, 202) mepsoit cxemsl (206) maneneit ¢ kpaem (101, 103),
00pa3yroImuM 4acTh OMHON mapbl MPOTUBOMONOKHBIX Kpaes (101, 103) ¢ manensto (201, 202)
BTOopoii cxembl (207) manenefi ¢ kpaem (102, 103), oOpasyromuM dYacTb APYroOW,
HECOOTBETCTBYIOIIEN mapbl MPOTUBOMNOJOKHBIX kpaeB (102, 103). PesynapraTom sBisieTcs
cuctema (200) B3aMMOCOE€IMHEHHBIX MHOTOLIEJEBbIX MaHesel, coeprkalias Be pa3Hble CXEMbl
(206, 207) naHenel, KoTOpble MOBEpHYThl Ha 90 rpagycoB OTHOCUTENBHO ApPYr Apyra.

YcranoBka cucrteMbl naHeneil (200), mokazaHHOH Ha ¢ur. 2b, 0OBMHO aHAJOTHMYHA YCTAaHOBKE
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cuctemsl (110) maneneii, mokasanuoi Ha ¢ur. 1b.

Ha ¢wur. 3a mpencrasneHo cxemMaTHdHOE HM300paxkeHne MHoroueneBoil nanenu (301) mus
UCTIOJIb30BAHUSL B €II€ OJHOM BapHaHTE OCYLIeCTBJeHUs1 cuctembl (300) MHOrouenaeBbIx
na”enel corjacHo uszoOpereHuro. B ornmume ot MHoromeneBbix maHeneh (100, 201, 202),
NnoKa3aHHbIXx Ha ¢ur. la m 2a, xaxmas un3 otux mnadeneid (301) comepkuT TpU maphwl
MPOTUBOMOJOXKHBIX KPaeB U UMeET BepxHIOW CcTOpoHy (107) ¢ mpaBUIBHBIM LIECTUTPAHHBIM
koHTypoM (302). IlepBass mapa HpOTHBOIOJIOKHBIX KpaeB COCTOUT u3 mepsoro kpas (101) u
MPOTUBOMNONOKHOTO TpeTbero kpas (103). Bropas u TpeThs mapa NpOTHUBOIIOJIOXKHBIX Kpaes
cocroutr u3 BToporo kpas (102) u mporuBomnonoxHoro tperbero kpas (103). 3a cuer storo
nepBbIi, BTOpor U Tpetui kpas (101, 102, 103) pacrnonokeHsl TaKUM 00pa3oM, YTO TPEThH Kpast
(103) HaxomsiTCsl HEMOCPEACTBEHHO PSIAOM JIPYT € APYyroM, a Bropblie Kpas (102) HaxomsTcs Ha
oboux kpasix psyuoM ¢ niepebiM kpaeM (101). CrnegosarensHo, BTOphIe Kpas (102) He HaxomaTCs
psigoM npyr ¢ apyrom. OOIIHOCTH MEXKIy O3THMH MHorouejeBbiMu manensimu (301) wu
mHoroueneBbivu nanersimu (100, 201, 202), nokasaHHeiMu Ha ¢ur. la u 2a, OOHAKO COCTOUT B
TOM, 4YTO TIEpPBBINA, BTOpoi u Tpetuit kpas (101, 102, 103), cOOTBETCTBEHHO, UMEIOT MEPBBIi,
BTOPOH W TpeTwil coenuHutenbHble npodmmu (104, 105, 106), mpu s3TOM mEpBBIHd
coeauHuTENbHBINA pod e (104) u TpeTnit coenuHUTENBHBIN PO HIb (106) BHIMOTHEHBI TAKIM
oOpasom, uro aee manenu (301) MOKHO COGAMHUTD APYT C IPYrOM Ha NMEPBOM U TPEThEM Kpasix
(101, 103) mocpencTBOM MOBOPOTHOTO JIBHKEHHUSI, & BTOPOH COEAUHUTENbHBIN npodb (105) u
Tpertuil coemuHUTENbHBI Npodie (106) BBIMONHEHBI TakUM 00pazoM, uro ase manenw (301)
MOXKHO COEIWHUTh APYTI C APYroM Ha BTOpoM U TperbeM kpasx (102, 103) mocpenctsom
CKJIa/IbIBAIOLIETO IBUKEHUS BHU3 U/UIM BEPTUKAJIBHOTO IBUXKEHMUS.

Ha ¢ur. 3b npencrasneno cxemMatudHoe nzobOpakeHue cuctembl (300) MHOTrOLIETEBBIX
naHenel, copepikaineii MHOXKeCTBO MHOToLeIeBbIX manesen (301), kak nmokazaHo Ha ¢ur. 3a. B
U300paKEHHOM TMaHeNbHOM oOpasoBaHun Bce maHenu (301) OpueHTHPOBAHBI HIEHTHYHO.
YcranoBky cuctembl (300) maHeneli MOXKHO OCYIIECTBIISITH MO aHajoruu ¢ cucremamu (110,
200) naueneit Ha ur. 1b u 2b. Ilyrem Haknona mepsoro kpas (101) manenu (301), noanexaruei
yCTaHOBKE, OTHOCUTEJIBbHO TpeThero kpas (103) yke ycraHoienHoi naHenu (301) ykasaHHbIe
nanemn (301) oObryHO OYyAyT B3aUMHO (DPUKCHPOBATBCA KAaK B BEPTHKAJIBHOM, TaK U B
rOPU30HTAJIbHOM HaIlpaBjieHUU. BO Bpemsi 3TOro HaKJIOHHOIO WJIM TOBOPOTHOTO JIBHKEHUS
nanenu (301), moasexaineil yCTaHOBKE, OTHOCUTEIIBHO YKe ycTaHOBNeHHON na"enu (301) ogun
WJIN HEeCKOJIbKO BTOpbIX Kpae (102) manenu (300), moanexaineli yCTaHOBKE, HYJKHO COCUHUTH
(ogHOBpeMeHHO) ¢ TpeTbuM KpaeM (103) ogHOM MM HECKOJBKUX APYTUX YK€ YCTaHOBIEHHBIX
cocennux manesner (301), 9TO OOBIMHO OCYIIECTBISIFOT IMyTEM OIyCKAHHS HIIM CKJIAIbIBAHUS

na"enu (301), nmoajexaiieil ycTaHOBKE, OTHOCHUTENIBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu
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(maneneit) (301), BO Bpemsi dero ykasaHHbI BTOpod kpail (kpas) (102) manmenm (301),
nojjiekaliel ycraHoBke, U TpeTuil kpai (xpas) (103) apyroil yxe ycCTaHOBIEHHON MNaHeNId
(maneneit) (301) OynyT Bpe3aTbes (IPUCTETUBATECS) APYT K APYTY. ITO MPUBOAUT K (PHUKCAIUU
na"enu (301), nmoajexaiieil ycTaHOBKE, OTHOCHUTENIBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu
(nmaneneit) (301) kak Kak B TOPU30HTAJIBHOM, TaK U B BEPTUKAJIbHOM HallpaBJIeHUHU.

Ha ¢ur. 4a npencrasieHo nonepeyHoe CeYeHHE MO JIMHUM A-A MHOTOLEJIEBON MaHEIH
(100, 201, 202, 301), xak mokaszaHo Ha ¢ur. la, 2a wu 3a. Ha ¢urype BumHbI nepsbiii kpai
(101) n mporuBonooxkHbIN TpeTuit kpaii (103) manenu (100, 201, 202, 301), umeromue nepBbIi
coeauHUTENbHBIA Tipoduie (104) u Tpetnii coenuauTeNbHBIA Mpodus (106), COOTBETCTBEHHO.
IlepBoiit coemuuuTenbHbli npodmib (104) comepkuT HampaBiieHHBIH BOOK s3brdok (400),
NPOXOASIINNA B HaIpaBJeHUM, MO CYLIECTBY Mapajuie]bHOM BepxHeil cropoHe (107) manenu
(100, 201, 202, 301), npudeM 1Mo MeHbLIEH Mepe OAHA MepBasi HaNpaBjeHHass BHU3 TpaHb (401)
pacmoJio’keHa Ha PacCTOSHUM OT HAIPaBJIEHHOTO BOOK si3bruka (400), a Mexay HampaBlIeHHBIM
BOOK s3brakoM (400) m mepBoii HampaBieHHOH BHM3 rpaHbro (401) oOpasoBaH mepBbIi
HarpasyieHHbIH BHM3 ma3 (402). IlpokcumanpHas cropoHa (403) HampaBiIeHHOTO BOOK SI3bIUKA
(400) mepsoro coepuaUTENbHOTO Npods (104), obpameHHast K IEpBOMY HAIPABICHHOMY BHHU3
na3y (402), HakJOHEHa 3a cueT ATOr0 BHU3 B HANpaBIEHUM OT MEPBOM HANpaBIEHHOW BHM3
rpanu (401). OnHako Taxke BO3MOXKHO, YTO MpOKCHUMaibHasi cTopoHa (403) HampaBl€eHHOTO
BOOK si3buka (400) HakJIOHEHA BHH3 B HAIIPaBJIEHUH MEPBOI HampaslieHHOH BHHM3 rpanu (401).
Mexny mnpokcumanbHONH cTopoHod (403) HampaBiaenHoro BOOK si3bruka (400) mepsoro
coequHuTenbHOro npoduisa (104) m HuxHEH cropoHo (405) HampaBieHHOro BOOK sI3bIUKa
(400) mepBoro coenunutenbHOro npoduis (104) moxer ObITh 0Opa3oBaHa mepBas MEPEXOIHAT
30Ha (404), nmpuuem mepBas nepexonHas 3oHa (404) B 3TOM chydae SIBJSIETCS H3OTHYTOM.
Bepxuss cropona (406) mepBoro HampasieHHOro BHU3 ma3a (402) B m300pa’keHHOH MaHEeH
(100, 201, 202, 301) HakIOHEeHa BHU3 K MEPBOW HampasjieHHOW BHU3 rpaHu (401). Kpome toro,
NepBbId CoeqUHUTENbHBIN Tpoduis (104) MokeT comepKaTh NMepBbI PUKCHPYIOLINI 3JEMEHT
(407), KOTOpBII B COENMHEHHOM TIOJIOXKEHHH MOXKET B3aUMOAEHCTBOBATb C TPETbUM
¢bukcupyromum snemeHToM (440) Tperbero coenuHuTeNnbHOTO npodus (106) cocenneli maHenu
(100, 201, 202, 301). Drot neprbIii Pukcupyrouuii snemMeHT (407) MOXKeT OBITh MPEIOCTABICH
Ha TepBOH HampaBiIeHHOW BHU3 rpanu (401) mepBoro coemuHHTenpHOrO npoduis (104). B
n300pakeHHOH B naHHOM ciydae naHenu (100, 201, 202, 301) nepBblii PUKCHPYIOLIHNHA 3JIEMEHT
(407) conmep KUT 1Mo MEHbIIEH Mepe OAUH NePBbI PUKCUPYIOIINHT keTo0ok (408).

Tpernii coenuanTenbHBIN npoduns (106) conepskut Tperuit na3 (430), BBIIOIHEHHBIN C
BO3MOKHOCTBIO pa3MeEIleHUs] M0 MEHbIIEH Mepe 4YacTH HampaBjieHHOro BOOK si3bruka (400)

nepBoro coenuHutenbHoro mpoduns (104) momommmrensHON manenu (100, 201, 202, 301),
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npudeM VyKasaHHbIA Tpetuidl ma3 (430) oOpasoBaH BepXHUM BBICTYNOM (431) M HWXKHUM
BBICTYIIOM (432), mpH 3TOM YKa3aHHBIH HUKHUH BBICTYH (432) cHaOXeH HaNpaBICHHBIM BBEPX
¢dukcupyromum snemeHToM (433). IlpokcumanbHast cropoHa (434) HampaBJIEHHOTO BBEPX
¢dukcupyromero snementa (433) Tperbero coemuHutenbHoro npoduis (106), obpameHnHas x
TpeTbeMy masy (430), HakJIOHEeHa BBEPX B HAIPaBJIEHUU OT BepxHero BeicTymna (431). OnHako B
Ka4eCcTBe aJbTEPHATHBBI MOXKET OBITb BO3MOXKHO, YTO TMPOKCHMaJjibHasi CTOpoHa (434)
HATPABJIEHHOTO BBepX (QuKcHUpyromero sjieMeHTta (433) HakjJOHEHa BBEPX B HAIPABJICHUU
BepxHero BeicTyna (431). Mexay npoxkcuManbHOM cTOopoHON (434) HampaBlEHHOTO BBEPX
¢ukcupyromero symementa (433) u BepxHeill CcTOpoHOW (436) HampaBIIEHHOTO BBEPX
¢dukcupyromero snemenra (433) moxer ObIThb OOpa3oBaHa TpeThsl MepexomHas 30Ha (435),
NpUYEeM B 3TOM ClIydae TPEThs mepexonHast 30Ha (435) Takke M30rHyTa, 4TOOBI CIENOBATh 32
W30THYTON MepBoi nepexonHoil 30Hoi (404). BepxHsas cropoHa (436) HampaBlIEHHOTO BBEPX
¢dukcupyromero snementa (433) B uzobpaxkennoi nanenu (100, 201, 202, 301) HakJIOHEHA BHI3
B HaINpaBJICHUH, OOpaIeHHOM OT BEpXHEro BbICTyNa (431) TpEThero COeNUHUTENBHOTO POQHIIS
(106). Ha mmkHeit cropone (437) HuxHero BbicTyna (432) TpeThero COeNUHUTETBHOTO POd st
(106) umeercst ma3 (438), KOTOPBIN MPOXOAUT IO AUCTAIBHOTO KOHMA (439) HUXKHEro BBICTYIIA
(432). Oror ma3 (438) obecneunBaeT U3rud HIWKHEro BhICTyMa (432) B HanpaByieHnn BHU3. Kak
y’K€ YIIOMHHAJIOCh, TPETUH COeAMHNTENbHBINA pod b (106) MOXKET TOMOIHUTENBHO CONEPKaTh
Tpetuil ¢ukcupyromuii snemeHT (440), KOTOPBIH MOXKET B3aUMOAEHCTBOBATH C MEPBHIM
¢dukcupyromum snemenToM (407) nepBoro coepuaHUTENbHOTO Npodruisa (104) cocennell maHenu
(100, 201, 202, 301), co3naBasi BEpTUKAJIBHBIM 3aMOK MEXAYy coenuHeHHbIMH maHeasimu (100,
201, 202, 301). Ilpu >ToM Tpermii (ukcupyrommii smeMeHT (440) MOXET HMETbCS Ha
OuCTabHOM CcTOpoHe (441) HmxkHero BeicTyma (432), oOpameHHoW oT Tperbero masza (430),
U/WH Ha TUCTAJIbHOU CTOpOHE (442) HampaBJeHHOTO BBepX (DUKCHUPYIOMIETrO 3jieMeHTta (433),
oOpamenHoit or Tperpero mnasa (430). Kak wn3o0pakeHO B JaHHOM ciydae TpeTHi
¢dukcupyromuii snemeHT (440) MoxxeT ObITh CHEUMANTBbHO PACIIONIOKEH HA PACCTOSIHUM KaK OT
HIDKHEeH cTopoHbl (437) HukHero BeicTyna (432), Tak U OT BepxHel CTOpoHbI (436)
HaIpaBJICHHOTO BBepx (ukcupyromero sneMeHTa (433). B n3o0pakeHHOH B JaHHOM cCiydae
naHenn Tpetud (Qukcupyromuid snemeHnT (440) comepXUT MO MEHbLIEH Mepe OAWH
HampaBJeHHBbIH HapyXy BbicTyn (443), mpudeM 3TOT HAIpPaBJIEHHBIM HapyXy BbICTyI (443)
BBITTOJTHEH C BO3MOKHOCTBIO 110 MEHBIIEH Mepe YaCTUYHOrO MpHeMa B MEePBOM (UKCHUPYIOIIEM
xkenodke (408) mmu BropoMm (ukcupyromem xkenodke (423) cocenHel COSAMHEHHON MaHEN
(100, 201, 202, 301) ¢ uenbO OCYIIECTBIEHUS (BEPTUKAIBHOIO) (DPUKCHPYIOIIETO COSNMHEHMUS.
OcHoBHoI1 ciolt (452) uMeeT o MeHbLIe Mepe OUH apMUpYyroLIuii cioil (454), Takolt kak cioi

(TKaHb) M3 CTEKJOBOJIOKHA, BKJIFOUCHHBIH (BHENPEHHBbIN) B OCHOBHOM cjoi (452). Bonee
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KOHKPETHO, OCHOBHOMH CJIOM COAEPKUT MO MEHbIIEH Mepe OAUH IOJUMEP, U MPEANOYTUTENBHO
10 MEHbIIEH Mepe OAMH IIacTU(PUKATOP. ANIBTEPHATHBHO, OCHOBHOH CJIOH COINEPKUT MHUHEPAJ,
TakOH Kak OKCHUJ MAar"usi, TWUAPOKCHUJ MarHusl W/WiIM MarHe3uainbHblil 1ieMeHT. Ilanens, u,
HeoOs13aTeNbHO, TOJIBKO COCAMHHUTENbHbIE NMPOPMIN MOTYT OBITh CHA0KEHBI 110 MEHBLICH Mepe
OIHUM aHTUOAKTEPUANBbHBIM (IIPOTHBOMHUKPOOHBIM) TMOKPBITHEM W/MIM aHTHUOAKTEpHUAIbHBIM
(aHTUMHKPOOHBIM) BEINECTBOM, CMEINAHHBIM C MAaTEpPHAIOM OCHOBHOT'O CJIOS W/HMJIM BepXHEH
KOHCTpYKLMeH yka3aHHOH mnaHenn. Heobs3arenpHO, mMoBepX BepxXHEH KOHCTPYKIMHM MOXKHO
HAHECTH TNPOTHBOMHKPOOHOE TMOKPBITHE, XOTSI MOXKET OBITh NMPEATOYTUTENbHO HE OTKPBIBATH
MPOTUBOMHUKPOOHOE BEIIECTBO MJIsi (BepXHEH) OKpyKAroIIel cpenbl BO BpeMsi HOPMAJIbHOTO
UCTIOJIb30BAHUSL MO COOOpPaXKEHUsIM 0e30MmacHOCTH Ayt 3710poBbs. OCHOBHOHM CIIOH MOXeT
coepKaTh JOMOJHUTENbHBIE TOOABKH, TAKHE KaK KapOOHAT KaJbLMs W/WIN YaCTULIBI HA OCHOBE
LIEJIJIFOJIO3b], AMCIEePIUPOBAaHHbIE B YKAa3aHHOM MOJMMepe (MaTpulie); U B OTOM BapUaHTe
OCYUIECTBJIEHUS 10 MEHBIIEH Mepe OAUH apMUPYIOMUM cioit (454), 3amenaHHblil B yKa3aHHBIN
OCHOBHOM CJIOH. IIoKa3aHHBIII OCHOBHOH CJIOH MOXHO pacCMaTpuUBaTh, KAK OJHMH CJIOH, XOTs
4acTb HAaXOJUTCs BbILIE apMupyrowero cios (454), a 4acTh HaAXOAUTCS HUXKE apMUPYIOLIEro
cnosi (454), mpu 3TOM 00€ YacTH B3aUMHO (LIEJIMKOM) COEIMHEHBI KOMIIO3UTHBIM MaTepHaJIOM,
UMEIOLIUMCS B ITOpax apMupyomiero ciosi. [Ipumepsr mogpoOHbIX KOMIO3UIUHA U 70OaBOK ObLTH
NOJPOOHO OTMCAHBI BBIIIIE.

Ha ¢ur. 4b npexncrasneno nonepeuHoe cedyeHue no JuHUM B-B MHOrounenesol manenu
(100, 201, 202, 301), xak noka3ano Ha ¢wur. la, 2a wu 3a. Ha ¢urype Bunnbl Bropoii kpaii (102)
U Apyrod NpOTUBOMOJOXKHBIA TpeTuil kpad (103) manmenu (100, 201, 202, 301), umerouue
BTOpPOH coeauHUTENbHBIH npodmis (105) wm Tperuit coemmnutTenvHbIi Tpoduas  (106),
coorBercTBeHHO. Korma tpermii coemmHuTenbHBI npodumib (106) coBmagmaer ¢ TpeTbUM
coequHuTeNbHBIM TipoduiaeM (106), mpemocTtaBieHHbIM Ha cocenHeM TpeThbeM Kkpae (103)
manenn (100, 201, 202, 301), xapakTepUCTHKH KOTOPOrO TPUBENCHBI BBIIIE B OMUCAHUU
MOTIEPEYHOTO CeueHus no JuHuM A-A mHorouenesoi manenu (100, 201, 202, 301), Bropoit
coenHUTENbHBINA pod b (105) conepkuT HampaBieHHbIH BHU3 si3bI90K (410), npoxoasuii B
HalpaBJIeHUH, 110 CYLIEeCTBY MEPIIeHAUKYIIPHOM BepxHeil cropone (107) manenu (100, 201, 202,
301), mo meHblel Mepe OAHY BTOPYIO HAIMPABIECHHYIO BHU3 TpaHb (411), pacmonoskeHHYO Ha
PacCcTOSHUM OT HamNpaBlIeHHOrO BHU3 si3bluka (410), u BTOpOil HanmpasieHHbIM BHU3 na3 (412),
0o0pa3oBaHHBIA MEXKIy HAMPaBJICHHBIM BHU3 s3bIMKOM (410) w BTOpOW HampaBJICHHOW BHIH3
rpanbto (411). IlpokcumanbHas ctopoHa (413) HampaBieHHoro BHU3 s3bluka (410) BTOpOro
coeauHuTeNnbHOro npoduis (105), oOpaineHHas K BTOPOMY HampaBJICHHOMY BHU3 masy (412),
HAKJIOHEHA 3a CUeT 3TOr0 BHU3 B HANpAaBJIEHWU OT BTOPOW HaIpaBlieHHOW BHU3 rpaHu (411).

OnHako Takke BO3MOKHO, UTOOBI POKCHMaJIbHAst CTOpOHA (413) HanmpaBIEHHOTO BHHU3 SI3bIUKA
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(410) OpuTa HaKJIOHEHA BHHU3 B HANPaBJICHUU BTOPOH HampaBlIeHHOH BHU3 rpanu (411). Mexny
MPOKCUMaIbHON CTOpOHOM (413) HanpaBieHHOro BHU3 si3bldka (410) BTOpOro CoOeMHUTENBHOTO
npodunsa (105) m HwkHEW cropoHoit (415) HampaBneHHoro BHH3 s3buka (410) BTOpOrO
coequHuTenbHoro npoduins (105) moxker ObITh OOpasoBaHa BTOpasi mepexonHasi 30Ha (414),
npu4deM BTOpas nepexoiHas 30Ha (414) B 3ToM ciydae siBisieTcss M30TrHyToH. JlucranbHas
cropoHa (416) HampaBieHHOro BHU3 si3bluka (410), oOpameHHass OT BTOPOroO HaIpaBlIEHHOTO
BHU3 na3a (412), cogepKuT Mo MeHblIeH Mepe BEPTUKAJIbHYIO BEPXHIOK CTEHOBYIO 4acThb (417)
psimom ¢ BepxHen croporoi (107) manenu (100, 201, 202, 301), u pacnoNOKEHHYIO PSIOM U MTOA
yKa3aHHON BEpTUKAJbHON BepXHel cTeHOBOH 4acThbio (417) HaKJIOHHYIO CTEHOBYIO HacTh (418),
KOTOpasi HaKJIOHEHAa BHYTPb K CKOIIEHHON W/WJIW W30THYTOM HWXKHEH CcTeHoBOoW uactu (419)
yKa3aHHON AMCTaJbHON CTOpOoHbI (416) HampaBieHHOro BHHU3 s3bluka (410). 3a cuer 3TOrO
MEXJly HaKJIOHHOW CTE€HOBOH 4acThbio (418) M CKOIIEHHOHN W/UiIM M30THYTON HI)KHENH CTEHOBOM
JaCTbIO MOJKET MMETBCSl MPOMEXKYTOUHas BepTuKalbHass creHoBas udacTh (420). Kpome Ttoro,
HUXKHSIA CTeHOBast 4acTh (419) aucranbHON cTOpOHBI (416) HanpaBieHHOro BHH3 si3biuka (410)
MOXET OBITh COEAMHEHa C HWXKHEH CTopoHOU (415) HampaBieHHOro BHHM3 si3bruka (410).
BepxHsist cropona (421) BTOpPOro HampaBJIeHHOro BHH3 Ma3a (412) B m300paskeHHOH mNaHeIH
(100, 201, 202, 301) HakIOHEHAa BHU3 KO BTOPOI HarpasjieHHOU BHU3 rpanu (411). Kpome Toro,
BTOPOH coenuHUTeNbHbIN mpodmib (105) Moxer comep:kaTh MO MeHbIIEH Mepe OIOMH BTOPOH
¢ukcupyromuii  smemeHnT  (422), KOTOpBII B  COCAMHEHHOM  TOJIOKEHHH  MOXKET
B3aUMOJIEIICTBOBATh C TPETHHM (PUKCHUPYIOIIUM 3JieMEeHTOM (440) TpeTbero CoennHUTEIHbHOrO
npoduns (106) cocenneii manenu (100, 201, 202, 301), co3naBasi BEpTUKAIBHBIN 3aMOK MEXKAY
nanessimu (100, 201, 202, 301). [Ipu 3ToM Ha BTOpOI HanpaBieHHOH BHU3 rpadu (411) Broporo
coeauHuTeNbHOrO npodms (105) MoxkeT ObITh MPENOCTaBIeH BTOPOH (PUKCUPYIOIINN 3JIEMEHT
(422). B uzobpaxkennoi B naHHoM ciydae manenu (100, 201, 202, 301) Bropoii ¢pukcupyromuit
saeMeHT (422) COmep:KUT TO MEHbIIeH Mepe OAWH BTOPOH (UKCHUPYIOIUH skenobok (423),
BBIMOJHEHHbI C BO3MOXXHOCTBKO IO MEHBLIEH Mepe YaCTUYHOrO IpHeMa HaIpaBJIEHHOTO
Hapyky BbIcTyma (443) Tperbero ¢ukcupyromero sjaementa (440) cocemnHell COeOMHEHHOMN
ma"enu (100, 201, 202, 301) ¢ menpl0 OCYIIECTBICHUs (BEPTUKAIBHOTO) (PUKCHUPYIOLIETO
COEJIUHEHUS.

Coenunaurenpabie npodumum (104, 105, 106) kaxmol u3 MHoroneneBbix naneneit (100,
201, 202, 301), noka3anHbIx Ha ¢urypax 4a u 4b, umeror dacku (ckocel) (450) Ha BepxHEH
cropone (107) maneneit (100, 201, 202, 301) unmm psipom ¢ Hedt. [lanenu (100, 201, 202, 301)
conmepKaT BEPXHIOK MOMIOKKY (451), mpUKpErUIeHHYI0 K BEepXHEH cTopoHe (453) OCHOBHOTO
cnost (452), ¢ KOTOPBIM TEPBBIA, BTOPOH M TPETHH coenuHuTenbHble npodumn (104, 105, 106)

COeIMHEHBI B BUJE eAuHOro 1enoro. CHOBa BUJIEH MO MEHbIleH Mepe OIUH apMUPYIOUIUN cJIoH
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(454), Takoi1 KaK CJIOM (TKaHb) U3 CTEKJIOBOJIOKHA, KOTOPBIM BHEAPEH B OCHOBHOM cJioi (452). U
Ha ur. 4a u Ha Qur. 4b MoOKa3aHO, YTO 3TOT APMUPYIOLTHI CIIOH (454) MIMEETCs TOJIBKO B OJTHOM
U3 IBYX KOMIUIEMEHTAPHBIX COeNUHUTENIbHBIX npoduueii. Bepxusas momnoxka (451) comepskur
JNEeKOpaTUBHbIN cioit  (455), ycToH4MBBIN K WCTUPAHHUIO HU3HOCOCTOWMKHIT cioi (456),
MOKPBIBAOLINN YKa3aHHBIN JEKOPATUBHBIN CJIOM (455), U mpo3payHblil OTAENOUHbIN CJoit (457),
PACIIOJIOXKEHHBIN MEXIy ACKOPATHBHBIM ciioeM (455) u mu3HococTorkum cioeMm (456). Kpome
toro, ma"enu (100, 201, 202, 301) comepxat 3agHuil cioit (458), MPUKPETVICHHBIA K HIDKHEH
cropoHe (459) ocHoBHOTO CJost (452).

Ha ¢ur. 5a-5¢ npencrapneHo nmonepeyHoe cedeHrne ABYX MHoroueneBbix nanenen (100,
201, 202, 301), xoropble moka3anbl Ha ¢ur. la, 2a uiaum 3a B MEPBOM, BTOPOM H TPEThEM
COEMHEHHOM COCTOSIHMH, COOTBETCTBEHHO. Ha 3Tux ¢urypax MOXHO BHIETb, YTO B
COEAMHEHHOM COCTOSTHHHM 110 MEHbIIEH Mepe 4acTb HAIpaBJIeHHOTro BOOK si3bruka (400) mepsoro
coequnuTenbHoro npoduis (104) manenu (100, 201, 202, 301) BcraBneHa B TpeTwii ma3 (430)
TpeTbero coemuHutenbHoro npoduns (106) cocemneit manenu (100, 201, 202, 301), a mo
MEHbBIIIEH Mepe 4YacTh HANpaBJIeHHOro BBepx (Qukcupyromero snementa (433) Tperbero
coeauHUTENbHOTO Tpoduist (106) BcTaBneHa B MepBBIN HaNpaBJICHHbIH BHU3 ma3 (402) mepsoro
coeguHuTenbHOro npoduist (104). Urobsl ocymecTBUTh (PUKCALMIO BO B3aMMHOM MOJIOKEHUU
nepBoro coemuHUTeabHOrO npoduns (104) m Tperbero coemmHutenbHoro npoduis (106),
HIDKHSIST cTOpoHa (405) HanpaByieHHOTO BOOK si3bruka (400) mepBOro COenMHUTENBHOTO MPOGUIIs
(104) mosker omuparhCs Ha HIDKHIOW moBepxHOCTh (500) Tperbero masa (430) TpeTbero
coeguHuTenbHOro npoduist (106). Ilepsoiii kpait (101) u Tperuit kpait (103) B coennHeHHOM
COCTOSTHUM OO0pa3ylOT MEPBYIO 3aKPhIBAIOINYIO MOBepxXHOCTh (501), oOpa3oBaHHYHO B BUIE
MepBON BepTUKANIBHOH tuiockocTH (502) uepes BepxHue kpas (503) coennnennnix naHenet (100,
201, 202, 301). Kaxneiii u3 HampasieHHOro BOOK sizbrdka (400) u Tperbero masa (430) 3a cuer
3TOTrO MPOXOAUT Yepe3 YKA3aHHYIO MEPBYH BEPTHKAJIBHYIO IIOCKOCTH (502). B moka3zaHHBIX
BAPUAHTAX OCYIIECTBJIEHUs] TEpPBbIH W TpeTHd coeguHHUTENbHbIE mnpodunn (104, 106),
COOTBETCTBEHHO, COIEPIKAaT MepBbIii U TpeTuil ¢ukcupyromuii snement (407, 440). Ilepsoiii u
Tperuil ¢pukcupyromuii snement (407, 440) 3a cuer 3TOro pPacroNOKEHbl TAKUM 00pa30M, UTO
nepBbiii pukcupyromuii snement (407) obpalueH 1 B3aMMOAEHCTBYET C TPETHbUM (PUKCHUPYIOIIUM
snemeHToM (440) Tperbero coenuaUTENbHOTO Npodus (106), coznasas 3¢ dekT BepTHKATBHON
(dukcanuu.

Kpowme Toro, Ha ¢ur. 5a-5¢ mokazaHo, 4TO B COSAMHEHHOM COCTOSIHUU IO MEHbINEH Mepe
4acTh HaNPaBJICHHOro BHU3 si3bluka (410) Broporo coepunutenbHoro npopuis (105) BcraBneHa
B Tpermii ma3z (430) Tperbero coemmHuTeNbHOrO mpoduns (106), a mo MeHbINeH Mepe 4acTb

HAIPaBJICHHOTO BBEPX (PUKCUPYIOIIEro 3jeMeHTa (433) TpeTbero COeNMHUTENBHOrO MpOQHIIs
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(106) BcTaBeHa BO BTOPOU HANpaBJIeHHBIH BHU3 a3 (412) BTOPOro COEMUHUTENBHOTO PO IS
(105). YtoOp! ocymecTBUTh (PUKCALIMIO BO B3aHMHOM TMOJOXXEHUH BTOPOTO COEIMHUTEIBHOTO
npodunsa (105) u Tperbero coenuHHuTensHOro npoduisa (106), HwkHAA cropoHa (415)
HaNpaBJICHHOro BHU3 si3biuka (410) Broporo coemmamMTensHOro mnpoduis (105) moxer
OMUpaThCsl Ha HIKHIOKW MoBepxHOCTb (500) Tperbero masza (430) TpeTbero COeIUHUTENBHOIO
npoduns (106). Bropotii kpait (102) u Tpernii xpaii (103) B coenMHEHHOM COCTOSIHUM 00pa3yloT
BTOPYIO 3aKPBIBAIOINYIO MOBEPXHOCTH (504), 00pasyroly0 BTOPYK BEPTHUKAIBHYIO IIOCKOCTH
(505) uepes BepxHue kpas (503) coenunenneix ma"eneu (100, 201, 202, 301). 3a cuer sTOrO
HampaBleHHbI BHU3 s3bIMOK (410) pacronokeH Ha OJHON CTOpPOHE YKa3aHHOH BTOpPOH
BEepPTUKaAJIBHON MIockocTH (505), Torma kak Tperuit ma3 (430) mpoxomuT uepe3 yKa3aHHYIO
BTOPYIO BEPTHKaJbHYIO TIockocTh (505). Kpome Toro, B mOKa3aHHBIX BapHaHTax
OCYILIECTBIIEHUsT BTOPOH coenuHHUTeNnbHbIH npoduns (105) comep:kut BTOpoi (uKCHpPYROMUI
sneMeHT (422). VYkazaHHbli BTOpOoH (ukcupyrommii snmement (422) oOpameH
B3aMMOJICHCTBYET C TPEThbUM (UKCUPYIOMUM 3jeMeHTOM (440) TpeThero COemuHUTEIBHOTO
npoduis (106), coznasast 3pdexT BepTHKaTBHON PuKcaIuy.

Ha ¢ur. 6a-6¢ npencrasieHo nonepeyHoe ceueHe ABYX MHOTOLENEBbIX nanesnei (600) ¢
ANbTEPHATUBHBIMH COENMHUTENbHBIMU Tpodmmsamu (601, 602, 603) B mepBoM, BTOPOM H
TPETbEM COEIMHEHHOM COCTOSHHH, COOTBETCTBEHHO. [IpM 3TOM CcoeaMHHTENBbHbIE HPOQHIH
(104, 105, 106) maueneit (100, 201, 202, 301), noka3aHHbIX Ha Qurypax Sa-5c¢, BBITIOTHEHBI
TakuM 00pa3oM, 4TO B COCAMHEHHOM COCTOSTHMM MEXIy COeNMHUTENbHbIMH npodusmu (104,
105, 106) (mo cyuiecTBy) HEe CYLIECTBYET 3aJaHHOTO HATSKEHUS, COSOUHUTENbHBbIE Mpodru
(601, 602, 603) naneneii (600), mokasaHHbIX Ha (urypax 6a-6¢, BBITOJHEHBI TAKUM OOpazoM,
94TOOBI B COEAMHEHHOM COCTOSIHUM MMEJIOCh 33JJaHHOE HATSDKEHHE, KOTOPOe MPHKUMAET JIPYT K
apyry cooTrBeTcTByromue nanenu (600) Ha ux coorBeTCTBYHOMUX Kpasx (604). B mokasaHHbIX
BapHAHTaX OCYIIECTBJIEHUS] COeNUHUTENbHBIX mpodueii (601, 602, 603) 3anaHHOEe HATSKEHUE
00yCIOBIIEHO (JIOKABHON) nedopManeii CoequHUTENbHbIX poduieit (601, 602, 603).

Ha ¢ur. 7a-7c npencrasneHo nonepeyHoe ceueHe ABYX MHOTOLENeBbIX nanene (700) ¢
JOTOJHATEIBHBIMH  AJIbTEPHATUBHBIMU  COeUHHUTENbHBIME Tipodmsimu (701, 702, 703) B
NEPBOM, BTOPOM U TPETbEM COEIMHEHHOM COCTOSIHMM, COOTBETCTBEHHO. B 3TOM BapuaHTe
OCYIIECTBJICHUS] TPEThero coenuHureapHoro npoduis (703) Ha HmwkHENW ctopone (705) ero
HIDKHero BbicTyma (704) ma3 orcyrctByer. Kpome Toro, B M300pa’k€HHBIX MHOTOLENEBBIX
nanemsix  (700) mepsblil  coemuHUTENnbHBI mpodune (701) comepkuT ApPYroil mepBbIi
¢bukcupyromuii snement (706), mpenocTaBIeHHbIH Ha AWUCTanbHOW cropore (707) mepsoro
coequHuTeNbHOro mpoduas  (701), Haxopsierocs BbIIIE 1O MEHbIIEH Mepe YacTu

HarpaByieHHOro BOOK si3pruka (708). Kpome Toro, Bropoit coenuHHMTenbHbIH mpodus (702)
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CONIEPKUT APYroul BTOpoi (ukcupyrommit smemeHT (709), nmpenocTaBieHHbIH HA AUCTAJIbHON
cropoHe (711) manpaBnenHoro BHHU3 si3brdka (710), oOpaiieHHONH OT BTOPOro HaIpaBlIEHHOTO
BHU3 na3a (712). Tperuii coenuauTeNbHbIN npod s (703) Takke COAEPIKHUT eIle OAUH, TPETHH,
¢dukcupyromuii 3nemenT (713), npenocrasieHHbIil Ha cTtopoHe (715) BepxHero BeicTyma (714). B
COEAMHEHHBIX COCTOSHUSIX, MOKa3aHHbIX Ha ¢urypax 7a u 7b, HONOIHHUTENBHBIA TpeTHI
¢ukcupyromuii  snemeHt (713) obOpameH k gucraneHOM ctopoHe (707) mepsoro
coequnuTenbHoro mnpodunst (701) cocemneit manenmu (700), TOorma kKak B COEOMHEHHOM
COCTOSIHWH, TIOKa3aHHOM Ha (ur. 7¢, NONMOJHUTENbHBIA TpeTUil (pUKCHUPYIOIUN 3meMeHT (713)
oOpameH K AucTajgbHOM cropoHe (711) HampaBneHHOro BHU3 s3bluka (710) BTOpOrO
coequHuTenbHOro npoduisa (702) cocenneit manenu (700). Kpome toro, Ha ¢urypax 7a-7c
H300paKEHO B3aMMONEHCTBHE MEXIY JOMOJHHUTENbHBIM TEPBBIM WM BTOPBIM (PUKCHPYIOIIUM
snemeHToM (706, 709) W NMOMONHUTENBHBIM TPETBUM (UKCHUPYIOIINM 35eMeHTOM (713) s
co3nanus 3pdexTa BepTHKANBHON (PUKCALUK B COEAMHEHHOM COCTOSTHUM AByX manenei (700),
obpazoBanus kacarenpHOUW T1 (716), xoTopas obpasyer yron Al (717) ¢ minockocteio (718),
obpazoBanHol manensio (700), mpudem yron Al (717) menbine yrina A2 (719), obpa3oBaHHOTO
yKa3aHHOW MmiockocThio (718), oOpasoBanHol manenpto (700), m kacarenbHoit T2 (720),
00pa3oBaHHOH 3a CUET B3aMMOAEHCTBUS MEXIY HAKJIOHHOW HacThIO MPOKCHMAaJIbHON CTOPOHBI
(722) nanpaBieHHOro BBepX (PUKCHpyrOLIero sneMeHta (721), oOpalieHHOH K TpeTbeMy masy
(723), 1 HaKJOHHONW YacTbIO NPOKCUMAJbHON CTOpPOHBbI (724) HampaBIEHHOTO BHU3 S3bIYKA
(710), oOpaleHHOM KO BTOPOH HampaBiieHHOW BHU3 rpaHd (725), COOTBETCTBEHHO, HAKJIIOHHOMN
YaCcThIO TIPOKCHMAJIbHOW CTOPOHBI (726) HampaBieHHOro BOOK si3brdka (708), oOpammeHHOU K
MIEPBOI HAaPaBJICHHOW BHU3 rpanu (727).

B BapmaHTax ocyuiecTBIIeHUs] COeTMHUTENBHBIX Tipoduteit (701, 702, 703), mokazaHHBIX
Ha ¢urypax 7a-7c, mepBblii coenmHHUTENBHBIA Tpodmib (701) w TpeTHil COeNMHUTETHHBIN
npoduie  (703), COOTBETCTBEHHO, BTOPOH coeaMHUTENbHBIH mnpodpuis (702) u  Tperuit
coequHUTENbHbIN npoduiib (703) BBIMOJHEHBI TAKUM 00pPa30M, YTO B COETMHEHHOM COCTOSTHUU
UMEETCsl MHOXXECTBO YAAJIEHHBIX KOHTAKTHBIX 30H (728), mpu 3TOM Mexay Kaxaod mnapoi
COCEIHUX KOHTAKTHBIX 30H (728) ocraercs mpoctpaHcTBo (729). KonkperHo, Ha ¢ur. 7a u 7b
NOKa3aHO, YTO TepBasi HampaBlieHHass BHU3 rpaHb (727) MepBOrO COENUHUTENBHOrO NpOoduis
(701) n nucrampHas ctopoHa (730) HampaBJIEHHOrO BBEpX (HUKCUpyrOIEro sjiemeHta (721) u
HIDKHEro BhicTyma (704) Tperbero coemmuurenbHoro npodwis (703), obpalneHHas K TepBOH
HanpaBJeHHONW BHU3 rpaHu (727), pacnonoxeHbl Ha pacCcTOSIHUM APYyr oT apyra. Kpome Ttoro,
BepXHsist cTopoHa (731) HampamieHHOro BBepx (pukcupyromero siemeHta (721) Tperbero
coeauHUTENbHOrO Tpoduist (703) pacmonokeHa Ha PacCTOSHUM OT BepxHel ctoponsl (733)

NEepPBOTO HAMPABIEHHOTO BHHU3 Masa (732) mepBoro coenunurenbHoro npodus (701). Ha ¢wur.
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7c MOXXHO BMJETb, YTO BTOpasl HallpaBjieHHas BHU3 rpaHb (725) BTOPOro COEIMHUTEIHHOIO
npoduns (702) u aucranbHas cropoHa (730) HampaBIeHHOTO BBEPX (PUKCHUPYIOIIETO 3JIEMEHTa
(721) u mmxHero BeicTyma (704) Tperbero coenmauTenbHOrO npodus (703), obpalneHHast KO
BTOPOW HAIpaBJICHHOW BHU3 TpaHu (725), pacmojoKeHbl Ha PacCTOSIHUU ApYyr oT Apyra. Kpome
TOrO, BEpXHsisi cTopoHa (731) HampaBieHHOro BBepX (UKCUpyomero snemMenTa (721) Tpersero
coequHuTeNnbHOro npoduins (703) pacronoxkeHa Ha PacCTOSHUU OT BepxHEH CTOpoHBI (734)
BTOPOTO HAINpaBJIEHHOTO BHU3 Ma3a (712) Broporo coenuHutenbHoro npoduis (702).

B BapumaHTax oOCylLIecTBIEHHs, IIOKa3aHHBIX Ha (urypax S5a-7c, OCHOBHOH cioOH
MPENMOYTUTENBHO COAEPKUT TIO MEHbILIEeH Mepe OAWH TmonuMmep, Tako kak PVC, u
NPEATIOYTUTENIBHO 10 MEHBIIEH Mepe OAMH IUacTH(UKATOpP. AJBTEPHATUBHO, OCHOBHOW CIIOH
COZIEP’)KUT MMHEpas, TaKOW KakK OKCHMJ MarHus, TMIPOKCHJA MarHus W/WIW MarHe3uajbHbIN
nemeHT. [laHenb, U, HE0OsA3aTENbHO, TOJIBKO OCHOBHOHM CJIOW W/WJIM COCAMHHTENbHbIC MPOpIIN
MOTYT ObITh CHaOKEHBI MO MEHbIIEH Mepe OTHHM AHTHOAKTEPHUATIBHBIM (IIPOTHBOMHKPOOHBIM)
NOKPBITUEM W/WIM aHTHOAKTEPUANIbHBIM (IIPOTHBOMHKPOOHBIM) BEIIECTBOM. JTO BELIECTBO
NPEANOUYTUTENBHO CMELINBAIOT C MOJUMEPHBIM MaTepuajoM MaTepuajja OCHOBHOIO CJIOS W/HMIIN
C MaTepuajioM BepXHeW KOHCTPYKIMHM yKa3aHHOH maHenn. HeoOs3arenbHO, MOBEpX BepxHEH
KOHCTPYKLIMH MOXHO HAHECTH TNPOTHBOMHKPOOHOE TOKPBITHE, XOTSI MOXET OBbITh
NPEATIOYTUTENIHO HE OTKPBIBATh NMPOTUBOMHUKPOOHOE BEINECTBO IS (BEPXHEH) OKpY’KaroIien
Cpeabl BO BPeMsl HOPMAJIBHOT'O UCTIOJIb30BAHHS IO COOOpakeHUsIM O€30MacHOCTH ISl 310POBBSI.
[IpennoyrurenpHO, MO MEHbLIEH Mepe OAHMM TNPOTUBOMUKPOOHBIM BEIECTBOM  SIBJISIETCS
LIUHKOBBIA KOMIUIEKC, MPEANOYTUTEIbHO LMHK MUPUTHOH. lIpenmouTurenbHO, MO MeHbllel
Mepe OIHMM MPOTHBOMHKPOOHBIM BeIIeCcTBOM siBisiercss N-OyTui-1,2-0eH3u30THa301MH-3-0H
(BBIT). IIpeanoururenbHo, MaHesb, B YaCTHOCTH, YKa3aHHBIA OCHOBHOM CJIOW W/WN yKa3aHHAas
BEPXHsISI KOHCTPYKLIMS, W/WIM TIEPBBIA  COCOUHHUTENbHBbIA npoduib, W/WIH  BTOPOH
COEAMHUTENBbHBIA MPOQIIIb CHAOXKEH CMECHIO PA3HBIX MPOTHMBOMHKPOOHBIX BEINECTB, MPHUEM
5Ta CMeChb [MpPEANOUYTUTENbHO COAEPKUT ILMHKOBBIH KOMILUIEKC, MPENNOUYTUTENbHO LIUHK
nupuTHOH 1 N-OyTui-1,2-6ensuzornazonus-3-od (BBIT). OcHoBHO#H cioil MOXeT comep:kaTrhb
IOTOJHATENbHBIE JOOABKM, TaKHe Kak KapOOHAT KambLUs W/WIM YacTHUIBl Ha OCHOBE
LIEJIJIFOJIO3b], AMCIEePIUPOBAaHHbIE B YKAa3aHHOM MOJMMepe (MaTpulie); U B OTOM BapUaHTe
OCYULIECTBJICHUsI IO MEHbBIIEH Mepe OAUH apMHUPYIOLUN CJIOH, 3aJeNaHHBli B YKa3aHHBIN
OCHOBHOM CJIOH. IIoKa3aHHBIII OCHOBHOH CJIOH MOXHO pacCMaTpuUBaTh, KAK OJHMH CJIOH, XOTs
4acTb HAXOJIMTCS BbIlIE apMUPYIOLIEro CJIOsl, a YacTb HAXOJUTCS HI)KE apMHUPYIOLIEro Cios
(454), mpu 3ToM 0Oe 4YacTH B3aWMHO (IIETUKOM) COEAMHEHBI KOMIIO3UTHBIM MAaTEepPHaJIOM,
UMEIOLIUMCS B ITOpax apMupyomiero ciosi. [Ipumepsr mogpoOHbIX KOMIO3UIUHA U 70OaBOK ObLTH

NOJPOOHO OTMCAHBI BBIIIIE.
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OnucanHHble  BBILIE HAEH  HW300pPETEHHs]  NPOMUTIOCTPHPOBAHBI  HECKOJBKHUMH
WUTIOCTPATHBHBIMH BapHaHTAMH OCYINECTBJICHUS. BIoONHE BO3MOXHO, YTO OTHENbHBIE UAEU
u300peTeHust MOryT OBbITh NMPHMEHEHbl 0€3 NMPUMEHEHHUS NPU 3TOM TaKKe APYTHX AeTajed
ornucaHHOro npumepa. Her HeoOXoamMocTH monpoOHO OCTaHABIMBATLCS HA NPHMEPAaxX BCEX
BO3MOXKHBIX KOMOWHALIMI BBIIIEONMCAHHBIX KOHLEINNA H300pETeHUs], TOCKOJBbKY CIIELHATUCTY
B JaHHOW oOjacT OyAeT MOHATHO MHOKECTBO KOHIENIWH H300peTeHHs MOXKHO (ITOBTOPHO)
O0BEIUHHUTD, YTOOBI MPUHTH K KOHKPETHOMY MPUMEHEHHIO.

Byner oueBMmHO, dYTO M300peTEHHE HE OrPaHUYEHO pPaOOYUMH TPHMEPaAMHU,
NOKAa3aHHBIMH M OMUCAHHBIMH B JaHHOM JTOKYMEHTE, HO YTO CHEeUHAINUCTy B JaHHOW obiactu
Oymer O4YEeBHMAHO MHOXKECTBO BapHAaHTOB, BO3MOXHBIX B Tpeneiax oObema mNpuiaraeMoi
(dbopMyJIbI H300pETEHMS.

I'maron «comepatb» U €ro CHpsDKEHHs, HCIOJIb3yeMble B 3TOI MAaTeHTHOW MyOJIMKaiuy,
CJIElyeT TIOHUMATh, KaK O3HAUYAIOLINE HE TOJbKO «COAEPIKaTb», HO TAKXKE CIEAYyEeT NMOHHUMATh,
KaK O3Havarorue (pasbl «3aKJH0UYaTh B C€0€», «I10 CYIIECTBY COCTOSTH U3», «0OPa30BAHHBIN» U

HUX CIIPSAKCHUS .



JEKOPATHBHASA NAHEJIb U JEKOPATHUBHOE HAITOJIBHOE INOKPBHITHUE,
COCTOSAIIEE N3 YKABAHHBIX MAHEJEN

OIINMCAHUE

HzobpereHne OTHOCUTCS K MaHeNH, B YaCTHOCTH, K JEKOPATHBHOHN MaHeNH, MaHeI! s
Noja, TMaHeNu Ui TOTOJKAa WIM TaHenu Uit creHbl. M3o0pereHne TakKe OTHOCHUTCS K
HAIOJIbBHOMY MOKPBITHIO, COCTOSILIIEMY U3 MHOXKE€CTBA B3aMMHO COCJUHEHHBIX MTaHENEH.

C mOCTOSIHHBIM TIOBBILICHHEM YPOBHS JKU3HU JHOAEH TpeOOBaHUS K >KUIHIIHBIM
YCJIOBUSIM CTAHOBSITCS BCE BBIIIE U BBIIIE, 4 PBIHOYHBINA CHOPOC HA PA3IUYHBIE CTPOUTEIIBHBIC
MaTepuanbl W JOEKOpaTUBHbIE MaTepuaibl yseiauuusaercs. llanenn nns noma MIMPOKO
UCTIONIb3VIOT B CaMbIX pasHbIX cdepax, B TOM UHCIE B JAOMAIIHUX CHAJNBHSX, MapKax,
aBTOMOMKax U Tak faiee. Ilanenu mosa kak TakOBble MOCTOSHHO COBEPILIEHCTBYHOT, NMPU 3TOM
CKJIEVBaEMbI€ TIAaHEJIM U BUHWJIOBBIE PYJIOHBI BCE Yallle 3aMEHSI0T (PUKCUPYIOIIUMUCS MTaHESIMH.
OTtu PuUKCHPYIOLINE MaHean CHAOKEHbI COSNUHUTEIbHBIMHI MPOPUISIMUA, KOTOPBIE 3HAUUTENIBHO
oOmerdaror MOHTaX (meMoHTax). ONHAKO MOTEHLHUANBHBIH HENOCTATOK 3THUX H3BECTHBIX
MaHeslel 3ak4aeTcs B TOM, 4YTO O3TU MAHENH BCE €I1€ MEHee MNPEANOYTUTENbHBI, 4YeM
KJIACCUYECKMI BHHWJIOBBIA PYJIOH BO (BJIQXHBIX) CpPeAax, € WUIParOT POJb OTHOCUTENBHO
BBICOKHE TUTMEHHYECKHE CTaHIApThl, HampuMep, B OONBbHULIAX, W3-32 PHUCKAa pocTa OakTepui
Mexxay naHenssMu. CyrnecTByeT MOTpeOHOCTh B YIIYULIEHUH CYIIECTBYIOIIUX MaHEIeH, 4TOOBI
OHH TMO-TIpeKHEMy oOONajand HW3BECTHBIMH MPEUMYyIIECTBAMH JTHX [aHeJled mpu
OJHOBPEMEHHOM CHIDKEHHH PHCKA pOCTa OAKTEPHH B YKA3aHHBIX MaHENAX W/WIM MEXIY HUMH,
9YTOOBI PACIIUPUTE MPUMEHUMOCTD TTAHETICH.

Lenbto n300peTeHns SBIETCS YAOBIETBOPEHUE YKA3aHHBIX BbIIIE TPEOOBAHUIA.

BelmeynomsiHyTast 11eib M300peTEHHUsT NOCTUTHYTA 32 CYET CO3MaHUS NEKOPATHBHOMN
MaHelIu, B YaCTHOCTH, MAHENW Ui MOJa, NaHEeNW U1 MOTOJIKA WIM IMaHeNW JJisi CTEHBI,
coaepIKalle:

- OCHOBHOMH CJION, UMEIOIINNA BEPXHIOK CTOPOHY U HUKHIOIO CTOPOHY,

- JEKOPaTUBHYK) BEPXHIOK KOHCTPYKLMIO, 3aKPEIUICHHYI0 HA YKa3aHHOH BEpXHEU
CTOPOHE OCHOBHOTIO CJIOS,

- TepBBIA Kpall MaHeH, CONepKaIllUi IMEePBBI COEAMHUTENbHBIA MPOQUIb, U BTOPOU
Kpail maHenW, CcoAepKaui BTOPOH COEAMHWUTEIbHBIA TPOQUIb, BBINOJHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM
COCeIIHEeH MaHe!, KaK B TOPU30HTAJIbHOM HAMpPaBJICHUH, TAK U B BEPTUKAJIBHOM HAaIPaBJICHUH,

- IIPU 3TOM MaHeNb, B YaCTHOCTH, YKa3aHHbIH OCHOBHOMN CIION W/WJIM yKa3aHHasl BEPXHsIs
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KOHCTPYKLUSI, W/WIHM TEPBbI COENUHUTEIbHBIH NPOoQUiIb, W/WIN BTOPOH COEAMHUTENbHBIN
npoduIb HeOOSI3aTENHHO CHAOXKEH 10 MEHbBIIeH Mepe OMHUM MPOTUBOMUKPOOHBIM BEIIIECTBOM.

CoenuauTebHBIE NPOMUIN TPEANOYTUTENBHO COCTABIISIOT HEOTHEMIIEMYK) 4YacTh
OCHOBHOTO CJIOSsI, /Wi UX 00pa3yroT ((GOpMyIOT) B MaTepualie OCHOBHOTO ciiosi. [IpumeneHue
MO MEHbIIeH Mepe OTHOTO MPOTHBOMUKPOOHOTO BEILIECTBA 3HAYUTENBHO CHIDKAET PHCK POCTa
Oaktepuii w/winu oOpa3oBaHHUs cpedbl OOUTAaHMA MHKPOOPTAHM3MOB Ha IaHENH H MEXAY
3a(pUKCUPOBAHHBIMY TAHEJSIMH, YTO CIOCOOCTBYeT Oe30MacHOCTU TMaHENeW JUisi 3A0POBbs H
MOBBIIAET MPUMEHUMOCTh TaHeNleld. B  mpeamouTUTeNbHOM BapUaHTE OCYIINECTBIICHUS
NPOTUBOMHUKPOOHOE  BEIECTBO  MpencraBisieTr co0oil 1O MeHbLIeH  Mepe  OIHO
MPOTUBOMHUKPOOHOE BEIIECTBO, BRIOPAHHOE U3 TPYIIIbI, COCTOSIIEH 13!

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- (0ensoruazon-2-untuo)merui Tnonuanara (TCMTB);

- 1-(4-xnopdennn)-4,4-mumerun-3-(1,2,4-rpuazon- 1 -unmern)neHran-3-ona
(TebykoHazona);

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- 2-0ytun-6en3o[d]uzoruazon-3-ona (BBIT);

- 2-oxktun-2H-m3ortnazon-3-ona (OIT);

- 2-tnazon-4-un-1H-6enzoumunazona (Tnadenmasona);

- 3-tiono-2-nponuamndyTrakapoamara (IPBC);

- 4,5-nux nop-2-okrunusoruasod-3(2H)-ona (DCOIT));

- 10,10-okcubuchenokcapsnna (OBPA);

- kKapOeHmasuma;

- XJIOPKpe3oa;

- ynuokconmna;

- N-(Tpuxnopmeruntuo)pranumuna (ponmera);

- p-[(auitonomerun)cynbdonu]Tronyona;

- IMPUTHOHA LIMHKA (LIMHKA MTUPUTHOHA (Zpt));

- TepOyTpHHa; U

- THpama.

[Ipenmo4rurenbHO, IO MEHBIIEH Mepe OAHO MPOTHBOMHKPOOHOE BEIIECTBO 0Opa30BAHO
U3 I[MHKA NUPUTHOHA (WIM THPUTHOHA IIMHKA), KOTOPBIM mTpeacTaBysier  coOow
KOOPAWHALIMOHHBIA KOMITIEKC ITuHKA. OHO oOnamaeT pyHrHCTATHYECKUMHU (TO €CTh MOAABIISET

JeNieHue KJIETOK TpuOOB) M OAaKTEPUOCTATUYECKUMH (MONABJISIET NEJICHHE KIETOK OakTepuil)



CBOWCTBaMH. AJIBTEPHATHUBHO, IO MEHBIIEH Mepe OHO MPOTHBOMUKPOOHOE BEIIECTBO OCHOBAHO
Ha N-Oytui-1,2-6ensusornazonun-3-one (BBIT) w/unm moxker ObiTh 00pa3oBaHO M3 HEro U
PEKOMEHAOBAHO ISl UCTIOIB30BAHUS B TSKEIBIX M CJIOXKHBIX BAPHAHTAX MPUMEHEHHsI, OCOOCHHO
NpU BO3ACHCTBUM BBICOKHX YpoBHeH VY®@-m3nyueHus. IJTO NPOTUBOMHKPOOHOE CPEINCTBO
IIUPOKOTO CHEeKTpa IEeHCTBUS, HCIONb3yeMOe [UI TNPEAOTBPAIICHUS [OpYHM TIpudamw,
OaKkTepusIMM M BOAOPOCISIMU TOJUMEPOB, Takux Kak PVC, monmyperaHoBBIX, CHIMKOHOBBIX,
NOJHONe(UHOBBIX, MOMMI(UPHBIX U aKPUJIOBBIX OCHOBHBIX CJIOEB, HUCIOJB3YEMBIX B ITAHEISIX
11 TIOJIA.

IIpennoyTuTenbHO, HCMOMB3YIOT MHOKECTBO Pa3HBIX, CMEIIAHHBIX MPOTHBOMUKPOOHBIX
BEIIECTB, KOTOpPblE MOTYT 3HAUUTEIbHO YIydllaTb JOJIOBPEMEHHYIO 3allUTy IaHeNlu, B
YaCTHOCTH, B CJy4ae HCIIOJIb30BAHUS MPOTHBOMUKPOOHBIX BEINECTB C Pa3HbIMU NpoduisiMu
pacTBOpUMOCTH B Boae u/unu B ruactudukarope. Hampumep, cmecs BBIT u Zpt obecnieunBaer
3HAYUTENBHO JyUIIYIO 3alUTy MaHel!, YeM B ciydae ucnonb3zoBanus OBPA Tonbko B kauecTse
NPOTUBOMHUKPOOHOTO BemecTBa. CMeImaHHblE MPOTHBOMUKPOOHBIE BEINECTBA HCIIOJNB3YIOT
CHeUUaNbHO, 4YTOOBI  TNPEB3OHTH  MPOTHMBOMHUKPOOHBIE  CPEACTBA,  PACTBOPUMBIE B
acTuuKaTopax, B T€X CIy4asx, KOTAa BBIMBIBAHHE NMPOTHBOMHKPOOHOIO CPENCTBA MOXKET
COKPATHTb OKUJIAEMBIH CPOK CITY>KObI THOKMX BUHUJIOBBIX m3aenuit (u3penuit u3 PVC).

ITanens cormacHO M300PETEHHIO MOXKET CONEPKaThb OAMH WIIM HECKOJIBKO CIIEAYIOIIHX
CJIOEB, KOTOPBbIE OOBIYHO PACIIONIOKEHBI, €CII CMOTPETh CBEPXY BHU3!

1) 3aImUTHOE MOKPBITHE: MpHUIaeT OeCk u 00eCeunBaeT U3HOCOCTOMKOCTh. JTOT CJIOH
OOBIYHO HEBOCTIPUUMHYHNB K POCTY MUKPOOPTAaHH3MOB;

2) ciol MOMJIOKKH TIOZ 3aIUTHBIM TTOKPBITHEM, KOTOPBIM MOKET ObITh, HATIPUMED, CJIOH
BcrieHeHHOro PVC: »To obecneunBaer amopTusupyromui 3gQext maHemu, HO Takke CO3IaeT
cpeny Iuist pocta OaKTepwii;

3) MpOMeXXyTOUHBIHN CJIOW U3 CTPOUTEIBHOIO KapTOHA: 3TOT CJIOW MOXKHO HCIOJb30BATh
IUIS PEeTYJIMPOBAHUS MEpeavl BJark, ¥ OH BBIMOJHEH TaK, 4yToObl moryomars Biary. OObMHO
STOT CJION COAEPKUT MUILY JJIs1 MUKPOOPTaHU3MOB;

4) 3amHMI CJIOM: 3TOT CJIOW YaCTO UCTIONB3VIOT JJISI PETYJIMPOBAHUS 3BYKA U BJIAXKHOCTH,
1 00BIMHO OH 00pa30BaH U3 BCIIEHEHHOTO CJIOSI, 4YBCTBUTEIBHOTO K POCTY MUKPOOPTAHH3MOB;

5) KJIeeBOM CJOH: 3TOT cioH OOBMHO 00ecreunBaTh S3HAYUTEILHOE KOJIUYECTBO
MUTATEIbHBIX BEIIECTB A5l MUKPOOPTaHU3MOB.

UepHOBOW 1OJI, MOAAEPKUBAKOIIUHN MAHEb, YaCTO AENAIOT U3 O€TOHA WU JPEBECHHBI, U
OH TaKkke MOXeT ObITb HCTOYHHKOM BJIArM CHU3Y BBEpPX K MaHeau. B OoOJbIIMHCTBO
BBILLIENEPEUNCIEHHBIX KOMITOHEHTOB I00aBISIOT POTUBOMHKPOOHBIE n00aBKH.

IIpeanodTuTenbHO, OCHOBHOM CJIOM MO MEHbBIIEH Mepe YaCTUYHO COCTOUT M3 IO MEHbILIEH Mepe
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OJHOTO TIOJIMMEpPa W/WIIK 1O MEHbIIeH Mepe ONHOro IuacTU(HKaTropa. DTOT MOJUMEDP MOXKET
OBITh HAa OCHOBE BO30OHOBISIEMOrO HCTOYHHKA (TAaK)Ke HA3bIBAEMOIrO ‘IUIACTUKOM Ha
Ononornueckoii oCHOBE’) W/MIN MOXKET ObITh 00pa3oBaH U3 OHOpa3IaraeMoro MojJuMepa u/wim
nepepaboTaHHOro monuMepa. llpumepamMu MOOXOASINUX - OOBMHO HE MOAAAOIIUXCS
OHMOJIOTUYECKOMY PAa3JIOKEHUIO - TUIACTUKOB HA OMOJIOTMYECKOH OCHOBE SIBIIIOTCS MOJH3THIICH
Ha Omonorndeckoii ocHose (bio-PE), momuatunenrepedranat Ha Guonorndeckoil ocHose (bio-
PET) wm nonurpumernientepedpranar (PTT). Ilpumepamu mnoaxomsdmux - OOBIMHO
OuopasnaraemMpIX - IUIACTHKOB HAa OMOJOrMYECKOH OCHOBE SIBJISTFOTCSI TTOJHMMOJIOYHASI KUCJIOTA
(PLA), monuruapokcuankanoat (PHA) u kpaxman. IIpeanodTurenbHo, MOIUMEDP NMPEACTABISAET
coboii moymoneuH W/WIM TO MEHbIIEH Mepe OOWH TEPMOIUIACT, TaKOW Kak, Harpumep,
nomustuneH (PE), momunponunen (PP), momuBunumxnopun (PVC), mommyperan (PUR),
nomuctupon  (PS), monumonounyro  kucaory  (PLA), nomuBuHunOytupans (PVB),
U30TAKTUYECKUH  TOJUIMPONWIEH, TMNOMUOYTHIeH W/  CONOJUMEpP, TNPEANOYTHTEIbHO
COTIOJIIMEP STHJIEHA U MPOIMWIEHA. JTH MOJUMEPHbIE MaTepHANIbl OOBIYHO OTHOCHUTEIBHO JIETKO
IUIABUTH U JIETKO 00padaThiBaTh, HAIPUMEDP, IOCPEACTBOM SKCTPY3HUH.

MoskeT ObITh MPEANOYTHTENBHBIM, YTOOBI OCHOBHOH CJIOH copepskaj CIUIaB MOJTUMEPHOH
MaTpULbl U YOPYTUX YacTHUL, AUCIEPTUPOBAHHBIX B YKA3aHHON MaTpulle, IPU 3TOM YIpyrue
YaCTHULBI CBS3aHBI C MOJUMEPHON MaTPHULEH MOCPEICTBOM KOBAJIEHTHON CBsi3H. Takum obpazom,
MaTeprajl OCHOBHOTO CJIOSl TPENCTaBisieT coOOH HEe MEXaHHYECKH IOJNyYeHHYI0 CMeChb, a,
CKOpee, XMMHMUYECKH IOJyYEHHBIH CIUIaB MO0 MeHbIIeH Mepe JByX COeAUHEHMH, B YaCTHOCTH,
MaTepuaia MOJUMEPHONH MaTpULbl U 3JACTUYHOIO MaTepuasia, XMMHUYECKU CBA3aHHBIX APYT C
OPYroM. JTO XUMHUYECKOE (KOBAJEHTHOE (aTOMapHOE)) CBSA3BIBAHHE OOBIYHO OCYILIECTBISIFOT B
nponecce MOJNYYeHHsT KOMIIO3MIIMM OCHOBHOTO cios. Takum obOpaszom, oOpasyercs OJOK-
COTIOJIUMEP, KOTOPBIN SIBJISIETCS TEPMOCTONKNUM, POYHBIM M, KPOME TOrO, MPUAET OCHOBHOMY
cyoro TpedyemMyro rHOKOCTh (YIIPYrocTh) M yAAPOIPOYHOCTh. KpoMe Toro, B MOMy4YeHHOH cMecu
HaiineH OajaHc Mexay (yHKLIHMOHAIBHBIMH CBOMCTBAMH, KOTOpPbIe OOBIMHO MPEUMYIIECTBEHHO
OTIPENENSAIOTCS YIPYTUMH YaCTHIIAMH, M TEXHOJOTHUYECKUMH CBOHCTBaMH, KOTOpPbIE OOBIMHO
NPEeUMYIECTBEHHO OINpEeNeNsIIoTCs MaTepualioM MaTpulpl. Marepuan MaTpulbl Takke
Ha3bIBAIOT TBEPHOH (ha30ii OCHOBHOTO CJIOS, M JHUCIEPTHPOBAHHBIC YIPYTHE YACTULBI YaCTO
Ha3bIBAIOT MSTKOH (pa30il OCHOBHOT'O CIIOS.

Ynpyrue gactuipl 06ganaroT Ooblel yIpyrocTelo, YeM Marepuai Marpuibl. OOBIMHO,
yIOpyTrue 4YacTULbl COAEp>KaT MO0 MEHbLIeH Mepe OAMH 3JIaCTOMep. DJacTOMep IpeACTaBIsieT
co0OH OTHOCHTENBHO TMOKMH monuMmep. bojee KOHKpeTHO, 3yacToMep OOBIMHO MPEACTaBIAET
co0OH momuMep ¢ BS3KOYIPYTOCTBIO (TO €CTh M BSI3KOCTBIO, M YIIPYTOCTBIO) M OOBIMHO UMEET

OTHOCHUTENIbHO CJIa0ble MEXMOJIEKYJISIPHBIE CHIIbI, OOBIMHO HHU3KHH Monyib FHOHra m BBICOKYIO



nedopmanuio paspymeHus Mo CPaBHEHUIO C JAPYTHMH MaTepuaiaMy. JJacTOMEpP MOXKET ObITh
CIIUTHIM MOJUMEPOM. B cIIMTOM mojumepe OTAeNbHblE MOJUMEpPHbIE LIENU CBA3aHbI BMECTE
(curuThI), 9YTO OOBIMHO TMPUBOAUT K €OUHOH MaKpPOMOJIEKYJie. DTH XUMHYECKHUE IOTEepPEeUHbIe
CBSI3U MOTYT OBITh OOBIYHBIMH TOMEPEYHBIMH CBS3SIMH, KOTOPBIE SIBJSIFOTCS KOBAJIEHTHBIMH U
XUMHUYECKH CBA3BIBAIOT IMOJIMMEpHBIE LM BMeCTe B OAHY MoJjekysay. OaHako XuMHYecKue
NOTIEPEYHbIE CBSI3M TAaKK€ MOIYT OBITh U TPENNOUTHTENHHO OOpa3oBaHbl OOpPAaTUMBIMU
MOMEPEUHbIMU  CBSI3SIMH, B KOTOPBIX MCHOJNb3YIOT HEKOBAJEHTHbIE WJIM BTOPUYHbIE
B3aMMOAEMCTBUSI MEXAY MOJHUMEPHBIMU LEMsIMHM JJIsl MX CBSI3bIBAHUS. OTH B3aUMOJEHCTBUS
BKJIIOYAIOT BOJOPOAHYIO CBA3b M HMOHHYIO CBsi3b. lIpenMyllecTBO  HUCHOJIb30BAHUS
HEKOBAJICHTHBIX B3aUMOAEHUCTBUI Uit 00pa30BaHUs MOMNEPEUHBIX CBS3€H COCTOMT B TOM, YTO
NPY HArPEBaHMM MaTepHaja MOMEPEYHble CBS3U Pa3pyLIAOTCsA. JTO MO3BOJsIET 0oO0pabaThiBaTh
Marepuai 1, 4To Haubosee BaXKHO, MCIIOJIb30BaTh IIOBTOPHO, & KOTAA PACIUIaBICHHBIA MaTepral
CHOBa OXJIaXJaeTcsl, IOIepeyHble CBsS3M BOCCTaHaBAUBAKOTCA. lIpumepamu mnoaxomsmux
MIOJIMMEPOB SIBIISIIOTCS TIOJIMU30TPEH, HATYPAJIbHBIA Kay4yK, MOJUOyTaaueH, MOJMH300yTHIIEH U
nojuyperansl. IIpeanouTuTenbHO ynpyrue 4acTHULbl COEpKaT ATHIIEH-MPONUICHOBBIN Kaydyk
U/WIU 3TUJIEH-OKTEHOBBIM KayuyK W/WIN 3TUIEH-NPONUIeH-11eHoBbIN Tepnoaumep (EPDM).
Ot Marepuanbl 00JaJar0T OTHOCHUTENBHO XOPOIIMMH YIPYTUMH U TEXHOJOTHMYECKHIMHU
CBOHCTBaMH.

IIpennoururenbHo, 1Js1 MOJNYUYEHUS MOJIMMEPHON MaTpULbl B KOMIIO3ULIUAX OCHOBHOI'O
CJIOSI TIAHENTM COTJIACHO 3TOMY HM300pPETEHHMI0 MOJKHO HCIOJB30BATh JIOOONW H30TAKTUYECKUN
nojunpornwieH (i-PP), oOBIYHO HCMONB3yeMbIil TSI TOJNyYEHHs] YAApONpPOYHBIX CMecer
NIOJIMIPOITIIEHA, MMEIOIHUX CKOpocTh TeueHus paciuiasa (MFR) ot mpubmmsurensao 0,001 no
npubmmsutensio 500 /10 munH. (230°C, nHarpyska 2160 g, cormacao ASTM D 1238).
[IpennournrenpHO, U30TAKTUYECKHH monunponmieH Oyaer mMers MFR oT mpuGnmsurtensHO
0,01 mo mpubmusurensro 200 1/10 mun. bonee mpennmoututensHO OT nmpudnu3uTenbHO 20 10
npubmm3uTensHo 200 /10 mMun. M eme Oosiee MpeAnoOYTUTENLHO OT MpHOIH3UTENbHO 80 10
npubmusutensHo 200 /10 muH. B paMkax Hacrosimero n3oOpeTeHus, eClii He YKa3aHO MHOE,
TEPMUH «IPUOJU3UTETFHO» O3HAYAET, YTO YKAa3aHHBIC 3HAUCHUSI HEe 00s13aTeIbHO TOJKHBI ObIThH
TOYHBIMU, H OHU MOTYT ObITh Ha 10% Oonbine Wi HUXKe, YeM Noka3aHHoe 3HaueHne. OObIMHO, B
yIApONMPOYHOH  KOMIIO3ULMM  TOJHIPOIMJIEHA COMIACHO  HACTOSILEMY  HM300pETEHHIO
NPEANOYTUTENBHO HCIHOJB3YIOT TBEpAble U30TAKTHYECKHUE IOJMIPONMIIEHBl, TO €CTh
TIOJIUTIPOTTMJICHBI, HEPAacTBOpPUMBIE B ropsiieM renrane Oonee yem Ha 90%. KoukperHas
IUIOTHOCTh ~ TOJUIPONMIIEHA HE MMeeT peliaiouiero 3HaueHus. IlpenmouturenbHbie
U30TAKTUYECKHE MOJUIPONUIICHBI OOBIYHO SBJISIFOTCS KPUCTAJUIMYECKUMHU U UMEIOT TUIOTHOCTD B

muanazoHe or npubmmsurensHo 0,90 mo mpubmmsmrensHo 0,94 r/em’. Kpome Toro,
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KOMITO3UTHBI MaTepuan OCHOBHOIO CJIOs, TaK)K€ Ha3blBaeMblIll CILJIAaBOM, MOXKET COJEpKaThb
HECKOJIKO TOJIUIIPOIUJIEHOB, UMEIOLIUX pa3Hble CKOPOCTU TE€UEHMs paclljiaBa, [Jisl NOJy4YeHHUs
yAapONpOYHON CMECH MOJUIPOINUIEHOB, UMEIOLIEN Hy>KHble XapaKTEpPUCTUKU MEXaHHYEeCKUX
CBOHCTB. B paMkax HacTosiero m300peTeHust mopa3yMeBaeTCs, YTO TEPMHUH «H30TaKTHYECKUN
MOJIMIPOITJIEH» BKJIOUAET B ceOsl TOMOIIONMIIPOIIIIEH, & TaKKe COMOJIMMEPBI MPOIMUJICHA U
STHJIEHA, COAepIKAIIUe 10 8 Mac. % MOJUMEPU30BAHHOTO STHIJICHA MITH IPYTUX ajb(a-onepuHOB.

JUis cocTaBiieHHsl 1O MEHbLIEeHl Mepe 4acTH YNPYruxX 4acTHL MOKHO HCHOJb30BaTh
sTuneH-nponuiaeHosble kayuyku (EPR). EPR moaxoaut ans CMeIIMBaHHUA U KOBAJEHTHOTO
CBA3BIBAHUS, HAaNpuUMep, C KOMIIO3ULMEN MOJMIPONWIEHa, COCTaBJSIIOIIeH MaTepuan
MOJIUMEPHOH MaTpuIlbl. TepMHUH «3JJaCTOMEpP» W €ro TMPOW3BOIHBIE OyAeT HCIOIb30BaH
B3alIMO3aMEHSEMO C TEPMHUHOM «Kay4dyK» U €r0 COOTBETCTBYIOLIUMHU IIPOU3BOAHBIMHU.

ITpumepsl 3TUIEH-TIPONMUIICHOBBIX KaydykoB (EPR), koTopbeile OCOOEHHO TMOJE3HBI B
HACTOSIIIEM M300pPETeHHH, BKIIIOYAIOT HACHIIIEHHBbIE STHIJICH-TIPONMICHOBBIE OWHApHBIE
cononumepHble kayuyku (EPM) u  3TUI€H-NPONUJIEH-HEKOHBIOTHUPOBAHHBIE  JHEHOBbBIC
TepronuMmepHble  kayduyku (EPDM), wuMmerommne BbIIEYNOMSHYTBIE XapAaKTEPUCTUKUA U
coziepskalre OT MPUOMU3UTENbHO | A0 NpuONMM3UTENbHO 5 Mac.% JAWeHa, Takoro Kak S-
STUIHIEH-2- HOpOOpeH, S-MeTuiieH-2-HopOopeH, 1,4-rekcanuen, nuuukionenragueH (DCPD) u
ToMy nopoOHoe. Kak HCronp30BaHO B OMMCAHMM 3TOTO MATEHTa W B NpHjaraeMoi ¢opmylie
U300peTeHNsI, TEPMUH «3THJIEH-TIPOMTMIICHOBBIN Kayuyk» (cokpameHHO «EPR») mpennasHauen
JUIs1 OXBATa BCEX BBILICYIOMSHYTBHIX TUIIOB Kay4yKoB, a uMeHHO EPR, EPM unu EPDM, a Tax:ke
UX CMecen.

XOTsl B HACTOALIEM H300PETEHHU MPEANOYTUTENBHO MOXHO HCIIONb30BaTh JIOOOH M3
omucaHHbIx Bbilie EPR, npennouturensubiM siBnisiercst EPR ¢ Gonee vuskoi Tg (Temneparypa
CTEKJIOBaHMS). JTO CBsi3aHO ¢ TeM, 4to EPR ¢ Oonee Huzkoit Tg nydme paboTaroT B MPOCTHIX
Oounapubx cmecsix i-PP u EPR. Hanpumep, cBoiictBa ynaponpounoctu ICP cormacno 1zod u
Gardner, xoropeie coctosaT 3 80% mo macce 1-PP u 20% mno macce EPR, 3nHauurensHO
ynyumarorcs 3a cuer cHwkeHust Tg EPR. Tak kak Tg akux Omnapubix cmeceit i-PP m EPR
CHIDKAeTCsl OT MpUOIM3UTENbHO -37 1o mpubmusurenvHo -50°C, ymaponpodnocts no Gardner,
u3MepeHnyro npu -29°C, ysenuuuBaercsi. B TO ke BpemMsi JKECTKOCTb, Ompeaensemast
temneparypoii rerioBoit nedpopmarmu (HDT) u moxgynem ynpyroctu npu u3rude, mpakTHIeCKH
He u3MeHsieTcs. Takum oOpazom Haubosee mpenmouturedbHble EPR cormacHo HacTtosmiemy
nu300peTeHno OyayT UMeTh caMyro HU3Kyro Tg, noctmxkumyro st nanHoro EPR.

Tg momumepa MOXKHO JIETKO H3MEPUTh CIOCOOaMH, XOpPOIIO HM3BECTHBIMU B JAHHOM
00acTH, HampuMep, ¢ MOMOIIBI0 METONO0B MU(PEPEHINATPHON CKaHUPYIOIIEH KaJIOPUMETPHUU

(DSC) unm auHamMHuueckoro MexaHudeckoro tepmudeckoro ananuza (JAMTA). B pamkax
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Hacrosmmero m3odpereHust Tg OTHOCHTCS K 3HAUeHUIO Tg, MONYY4EHHOMY C HMCIOJb30BAHHEM
metona DMTA Ha ocHOBe muKa tan 9, XOpOIIO W3BECTHOTO B JAHHOMN 00IacTH.

Tg EPR MOXHO J€rko peryimpoBaTb IYTEM HW3MEHEHUs €ro COAEPKAHMs 3THIICHA.
Camas Huskast Tg nnis kommepueckn nponsBogumbeix EPR, npubmisurensro -50°C, Haxogurcs B
auanasoHe OT NpuOIM3uTeNbHO 35 no mpubnusurtensHo 70 Mac.% stunena. Beime sToro
nuanasoHa Tg yBenIW4YUBAaeTCsl BCIAEACTBHE pPa3BUTHA KPUCTAIIMYHOCTU IOJHUIPOIUJIEHA.
AnanornusbiM obOpaszom Tg Takke yBETMUMBAETCS BCIEACTBHE DPA3BUTUS KPUCTAUTMIHOCTU
MOJUIIPONMIIEHA, KOTa coflep kaHue 3TUIIeHA MajaeT HUXKe 3Toro AuanasoHa. CrenuanucraM B
TaHHOM 00nacTh OyAeT MOHSTHO, YTO 3aBUCUMOCTh MeXAy Tg U comep:kaHUeM 3THUJIEHA MOYKHO
JIETKO U3MEPUTh, U OHA MPEACTaBIsieT cOO0i HenpephIBHYIO (PYHKIUIO B BUJE TUIABHOW KPHUBOIA.
CrnenoBaTenbHO, HE CYIIECTBYET HETKO OMPEAEJICHHON TOYKH, BBIINIE WM HUXKE KoTtopoil Tg
PEe3KO M3MEHSEeTCs] IPU U3MEHEHUH COAep KaHMsl dTHieHa. Takoke, KaTanus3aTtop, UCIOJIb3yeMbIi
s nonydenust EPR, Oyner onpenensiTe comep:kaHue 3THJIEHA, HEOOXOAUMOE ISl TTOJTyUeHUs
HauMeHbllero 3HadeHust Tg. Hanpumep, npu Mcnonb3oBaHUM OAHOLEHTPOBBIX KaTallU3aTOPOB
Ha OCHOBe BaHaauws win MerauioneHa EPR, umeromuii camyro Huskyro Tg, Oymer mmerhb
CollepKaHue 3THIeHa TpUOMM3uTeNbHO 45-55 mac.%, npudem Tg B 3TOM Ciiydae COCTaBISIET
npubmuzutensHo -50°C. C apyrod CTOpPOHBI, ¢ TPAIWLIHOHHBIMH KaTaJIM3aTOPaMU Ha OCHOBE
tutaHa [lurnepa-Harrta, koTOpble OOBIMHO SIBISIIOTCS MHOTOUEHTpoBbiME, EPR, umerommii
camyro HH3KyB Tg, Oymer uMmerhb comep:kaHuwe dTWIeHAa Npubmu3nuTenpbHo 65-68 mac.% u Tg
npubnusuTensHo -47°C.

Takum oOpa3oMm, B MNpeaNmOYTHTEIBHOM BapuaHTe ocymectsieHuss EPR cormacHo
HACTOSIIEMY HM300peTeHur0 Oyner HWMeTh COIepKaHHe NOJMMEPH30BAHHOIO JTHJIEHAa OT
npubmusutensHo 35 g0 npubiamsurenbHo 70 MPOLIGHTOB MO Macce, NPUYEM TEPMHH
«IPUON3UTENBHO» UCTIOIB30BAH ISl OO0O3HAYEHUS TOTO, YTO OTKJIOHEHHE BbIme 70 MpOLEHTOB
WIN HUXe 35 MpOLEHTOB SIBISETCS AONYCTUMbIM mpu yciosuu, uro Tg EPR naxonurcs B
npenenax S5 TrpaaycoB OT MHUHHUMAJIbHOIO 3HA4Y€HMs, TMOJy4aeMOro C MPUMEHsIEMbIM
KaTaJu3aTOPOM.

IMonusTHneHbl BBICOKOH TUIOTHOCTH, TPAIULMOHHO u3BeCcTHble kak «HDPE», cormacHo
JAHHOMY JOKYMEHTY BKJIIOYAIOT T€ MOJUATHIIEHBI, Y KOTOPBIX IJIOTHOCTb PaBHA WJIM BbIIIE
0,940 rt/cm®. TlomMATUIEHBI BBICOKOH T[UIOTHOCTH, MOAXOMSIIME IUISI WCTOJIb30BAHUS B
HACTOSIIIEM M300PETEeHNH B Ka4eCTBE MaTepHaja MaTPULIBI U3 MOJUITHUIIEHA BBICOKOH TUIOTHOCTH
(nanee HDPE), npeanodTuTenbHO BKIIFOYAKOT T€, KOTOPbIE UMEIOT TUIOTHOCTH (0,940 r/em® win
bonee, npenmourutenbHo 0,945 r/cM® wim Gonee, Gosee npeanoutuTensHo, 0,950 /e’ wm
bonee, u Hanbosee npeanouTuTenbHO 0,955 r/em® i 6osee. Taxre HDPE 0OBIMHO BKJTFOYAIOT

TOMOIIOJIUMEPBI 3TUJIEHA M COTMOJNUMEPBl 3TUJIEHAa ¢ anb(a-ojepuHaMu (MPEATIOYTUTENBHO,



umeromue ot 3 1o 12 atoMoB yriepoza, 6ojee mpeanoYTUTENBHO OT 3 10 8 aTOMOB yIJIepona).
[IpennournrenbHbiMu  ajbda-ojgeuHaAMU  SBJISIFOTCS MpomwieH, OyteH-1, rekceH-1, 4-
MeTuirneHTeH-1 u okTeH-1. CriocoObl MoNydeH!s TAKUX MTOJIMMEPOB XOPOLIO W3BECTHBI B TAHHOH
0o0JacTH W BKJIFOYAKOT, HAMPUMEP, ra30oBYyI a3y, CYCHEH3UI0 U CIOCOOBI MOJUMEPH3AHN B
pacteope. Unnekc pacrimasa HDPE, onpenenennsiii B yeiosusix E cormacuo merony ASTM D
1238, oobruno coctassier ot 0,10 go 300 /10 mun., npeanouyturensHo ot 0,1 mo 100 r/10 muH.,
6onee npeanourutensHo oT 0,1 1o 10 /10 muH. Pacnpenenenue mosekysipHoit maccel (MWD)
HDPE He sBnsiercss KpuTHUeCKHM, XOTs ecnu uHIeKc pacruiaBa HDPE sensercs ocobeHHo
HU3KHM, MOXeT ObITh Oojiee xenmatenbHO ucrnonb3oBaTh HDPE ¢ Gonee mupokum MWD,
KOTOpbIe OoJiee Pas3KIKAITCS MPU COBUTE U SIBIISTIOTCSI MEHEE BSA3KHMH B YCIOBUSX SKCTPY3UU
s o0JIeryeHus mepeMeInnBanus pacruiaBa. beuto oOHapykeHo, uto noxxonsmuM HDPE storo
tuna siBisiercss Exxon HDZ-126, xoTopblii uMeeT WHAEKC paciiaBa COTJIACHO OMNPEASTIEHUI0
BbIe npudm3uTensHo 0,35 /10 muH. u mwotHocTh 0,957 /e

Kak ynmoMuHaJOCh BbIIIE, COMONUMEP STHJIEHA W MPOMHIEHA (ajee MMeHyeMblid JHOo
«COTIOJIMMEp STWJIeHa W mpommieHa», Jmbo «EPC») MOXHO WCIONB30BaTh B KadeCTBE
Marepuajla MaTpHLIbl B TAHEJW COMNIACHO HacTosmeMy wu3o0perenmo. Jrtor EPC
NPEATIOUTUTENIBHO  CONEPKUT OT mnpubmusurensHo 10 ngo npubmusurensHo 30 wmac.%
NOJMMEPU30BAHHOTO 3TWUJIEHa W OT mpubmmsutensHo 90 no mpuOmusurensHo 70 mac.%
NOJMMEPHU30BAHHOTO nponieHa. [IpeanoyTuresabHo, CONOINMEP STHUIIEHA U MPOIWIeHa Oyaer
UMETb COJepPIKaHNE TTOTMMEPU30BAHHOIO 3TUJIEHA OT MPUOMU3NTENbHO 14% 1o npuOINM3UTEIHHO
27% mo macce, U OoJyiee TIPEATNIOYTUTENLHO OT mpubiu3nTenbHo 14% no mpudnusurtensao 20%
no macce. CpenHeBecoBass MoyekyJisipHas macca (Mw) comonmmepa 5THJIEHa W IIPOIMUJIEHA
MPEANOYTUTENbHO HAXOMUTCS B AuWana3oHe oT mpudmmsutenbHo S0000 g0 nmpuOmusuTenbHO
500000, 6onee mpenmodtuTebHO OT mpubmusuTenbHo 75000 mo mpubnusurensHo 300000, u
HanOoJee MpeanoYTHTENbHO OT npudamurensao 100000 no npubmusurensHo 200000.

Cononumep stunena n npormwieHa (EPC) cornmacHo n300peTeHHI0 MOXKHO TOJYYHTh C
UCTIOJIb30BAaHMEM METAJJIOLEHa MM OOBIYHBIX KaTanuzaropos tuma Llurnepa-Harra. B mrobom
cilydae TMOJIMMEPU3ALNI0 MOXHO NPOBOAHWTH B ra3oBod ¢ase, B pacTBOpE HIM C TMOMOIIBIO
CHOCO0OB  CYCMEH3MOHHOW mnojuMepm3aunu. Hampumep, yIOBIETBOPHUTENBHBIA  CHOCOO
NOJIYYEHHUS COTIONMMEPA STUJICHA U MPOIIIIEHa NMPEAYCMaTPUBAET KOHTAKT MOHOMEPOB 3THUJICHA
U TIPONHJIEHA B YCIOBHAX MOJUMEPH3ALMH H B TAKOM COOTHOIIEHHH, YTOOBI MOJYYUTh HYKHYIO
NOJMMEPHU30BAHHYI0 KOMIIO3MLHIO, C METAJIOLEHOBBIM KaTaJIU3aTOPOM, KOTOPBIH Jaer
M30TAKTUYECKUH MMOJUIPOINUIICH, UMEIOIINH CHMMETPHYHOCTD MOJIEKYJSIPHOW CTPYKTYPHI BBIIIE
npumepHo 80  mpoueHToB. [IpuMepoM  METaJUIOLEHOBOTO  KaTalM3aTopa  SIBJSIETCS

AKTUBHPOBAHHBIA JUMETHIICHIAHUIONC (MHACHWIT) ra HUHIUMETHIL.
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AnbrepHatuBHo, EPC cormacHo n300peTeHHr0O MOXHO MOJYYHUTh € HCIIOJNIb30BAHHEM
obbruHOrO  Karanmmzaropa llurmepa-Harra, kOTOphIi MOKET JaBaTh  aHAJOTUYHBIE
M30TaKTUYECKHE MOJUNPOITUIIEHBI.

OCHOBHOM CJIO NPEANOYTUTENBHO COAEPKUT M0 MEHbIIEH Mepe OJUH MHUHepaIu3aTop,
BBIOPAHHBIN U3 TPYIIBI, cocTosmei u3: Hatpus ruapokcuna (NaOH), kanbius xnopuaa (CaClz),
amomunanst cyiabdara (Al(SO4)3) um kaneims rtuapokcunga Ca(OH).. Ilanens coriacHo
U300pETEHNI0 B YaCTHOCTH, OCHOBHOH CJIOH IMaHETH MOMKET COAep:KaTh YacTULbI Ha OCHOBE
LIEJIJIFOJIO3b], B YaCTHOCTH, YacTHULIbl HA OCHOBE JIMTHOLEJUIIOJIO3bl, B YaCTHOCTH, BOJIOKHA.
[IpennoyTuTenpbHO, YaCTUIBI Ha OCHOBE LEJUTIOJIO3bI BKJFOUAIOT B ce0s APEBECHHY, COJIOMY
u/unu xoHormo. llpenpinyimue wuccienoBaHUsl MOKA3bIBAIOT, YTO JpPEBECMHA M KOHOILISA
XUMHUYECKH HEOJHOPOJHBI, U UX KOMIIOHEHTBI MOKHO Pa3eNuTh Ha ABE IPYNIbl: CTPYKTYpPHBIE
KOMIIOHEHTbI ~ BBICOKOMOJIEKYJISIPHBIX ~ MPUPOJAHBIX IMOJMMEPHBIX BellecTB  (LIEJUII0JI03a,
reMULIEJUIIONIO3b U JIMTHUH), KOTOpbI€ SBJSAIOTCS OCHOBHBIMM KOMIIOHEHTaMHU KJIETOYHOMN
CTE€HKH, U HECTPYKTYPHbIE€ KOMIIOHEHTBI C HU3KON MOJIEKYJSIPHON MacCOil (3KCTPAKTHUBHBIE U
HEOpraHu4yeckue KOMIOHEHThl). M npeBecuHa, U ApeBecHble BOJOKHA COAEpKaT MHOXKECTBO
XUMHYECKUX KOMITOHEHTOB, HO OBLIO OOHApPy’KEHO, YTO OCHOBHBIM HMHTHOUTOPOM THAPATALUH
OCHOBHOT'O CJIOSl sIBJIIeTCSl caxap. HekoTopele XuMudeckne OOpaOOTKHU NPEenrnoYTHTEIbHO
OTHOCSTCSI K HAaTypaJIbHbIM BOJIOKHAM, TAKUM KakK JpPEBECHble BOJOKHA WM BOJIOKHA KOHOILIH,
nepes X CMeIIMBaHUEM C (M3HAYaJbHO XKUAKUM) nonuMepoM. IIpouHoCcTh Ha cxkatue U Apyrue
MEXaHUYECKHE CBOMCTBA KOMITO3UTOB U3 OOpaOOTAaHHBIX IPEBECHBIX BOJIOKOH BBIIIE, YEM VY
HeoOpabOTaHHBIX BOJOKOH. XMUMHYECKHE BEINeCTBA, Takue Kak ruppokcun Hatpus (NaOH),
xyopun Kameimsi (CaCly) u cynbar amomunust (Al2(SO4)3), WHOTHA TakKKe HA3bIBAEMBIE
CPEACTBAMH MHHEpAIU3aluN (MUHEpPAIn3aTopamMu), OOBIMHO YJYYIIAIOT COBMECTUMOCTh
OCHOBHOI'O CJIOSI M arperaTtoB pacTUTEJNBbHOIO MNPOUCXOKAeHUs. Takke MOXXKHO MPUMEHSTb
KOMILUIEKCHbIE MHHepanu3atopbl, Takue kak Alx(SO4)3 + Ca(OH).. Korma B kauecTse
MHUHEpanu3aTopa HCHodb3yloT Alx(SOs)3, OH TpensTcTByeT BBICBOOOXKIEHHIO caxapa U3
OpPTraHUYECKUX arperaToB U CHUXKAET THUTPOCKOMUYHOCTH W morjoueHue Boabpl. Alx(SOs)3 B
dopme ruzppara SBISETCS XapaKTEPUCTUKON KUCIOW PEaklUH B BOAE, a THIPOKCHA KaJbLIUSA
[Ca(OH)2] sABnsieTcst XapakTEPUCTUKOM IIEJIOYHOM peakuuu B Boae. MuHepaau3auus
nocruraercs 3a cuer mnosbilieHus dpdextuBHocTr Alx(SO4)3, O MeHbIIEH Mepe YaCTUYHO
HEUTpaIn3ys KUCIYIO cpeny, o0ycnoBieHHYI0 Ala(SO4)3, u yiaydmas odpadaTsiBaéMOCTh CMECH.
MuHepanuzauys arperaToB APEBECHHBbI TaKXKe NPUBOAUT K YJIYYIIEHHON aare3uu Mexay
YaCTUL[AMU JIPEBECHUHBI U MOJIUMEPOM, B PE3YJIBTATE YEro MOXKHO MOJNYYUTh Oojiee CTaOUIIbHBIH,
KPENKUi NoJuMep.

Kaxk YIOOMUHAJIOCh BBILIE, IO MEHBIIEH MEpPE YaCTb 4YaCTHLl Ha OCHOBE LECJLIHOJIO3bI
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oOpa3zoBaHa BOJOKHaMH. Take MOXKHO NPENCTaBHTb, YTO IO MEHbLIEH Mepe 4acTh YaCTHIl Ha
OCHOBE IIEJUTIOJIO3bI 00Opa3oBaHa C IMOMOINBIO MOPOLIKA, (IPEBECHOH) CTPYXKKH, (IpeBECHOI)
HmiepcTy W/unu (ApeBecHOi) wenbl. BMecTo ApeBecHHBbI Takke MOXHO MCIIONb30BaTh ApPYrHe
HAaTypaJbHbIE BOJOKHA, Takue Kak KOHOMISA. OOOraiieHHbBI KOHOIUIEH TONHMEpP TaKkKe
JEMOHCTPUPYET OTHOCUTEJIBbHO XOPOIIMH TENJIOWU3OJSILUOHHBIN MaTepuaj, OTJIMYHblE BOJHBIE
CBOWCTBA, OTJINYHbIC aKyCTUYECKHE CBONMCTBA U XOPOILIYK) OTHECTOMKOCTh. B MaHHOM ciyyae B
Ka4yecTBe rpyOoro 3amoiHUTENs (OCHOBHOTO KOMITOHEHTA) OOBIYHO HCIMOJB3YIOT KOHOIUISTHYIO
kocTpy. Kak u B ciiyuae apeBecHHbI, KOHOIUIAHYIO KOCTPY MPEANOYTUTENbHO MUHEPAIU3YIOT C
nomotnbio Al2(SO4)3, HeliTpanu3yoT ¢ nomoupo Ca(OH)2 u cMemmBarT ¢ (epBOHAYAIBHO
TEKY4IUM/>KUKUM) TIOJUMEPOM.

IIpennoururenbHO, OCHOBHOM CJIOM W/MAW 3aAHUN CIONW CONEPXKUT IO MEHbIIEH mepe
OIUH HAIOJIHUTENb, BBIOPAHHBIA W3 TPYIIIBL, COCTOSINEH H3: MHHEpaja, MPEeArnOYTHTEIbHO
kapOOHaTa KajbLMsl; MUIMEHTa, MoAu(UKaTopa, BOJIOKHA, HANpPUMEP, CTEKIOBOJIOKHA,
IPEBECHHBI, COJIOMBI H/WJIM KOHOIUTH. BOJOKHA MOryT mpencTaBisiTh COOOH pa3pbIXJICHHBIC
BOJIOKHA W/WJIM COEAMHEHHBIE MEKAY COOOH BOJOKHA, PE3YJIbTATOM YEro SIBJISETCS CJIOH TKAaHOTO
WA HETKAHOTO MaTepuana.

OCHOBHO# €JIO¥ COEP>KUT NMPEANOUYTUTEIBHO 110 MEHbIIEH Mepe OUH JOMOJHUTENbHbIN
HAIOJIHUTENb, BBIOPAHHBIH W3 TPYIIbL, COCTOSINEH W3: CTalk, CTEKJA, IOJUIPONIIeHA,
IPEBECHHBI, aKpUJjia, OKCHUAA aFOMUHHS, Kypaya, rpadura, HeIroiI03bl, KOKOCOBOTO BOJIOKHA,
KeBJjlapa, HEHJOHa, MepjoHa, nojudTWiIeHa, PVA, MuHepalbHOW BaThl, CHU3ajsl U BOJOKHA
bypkpea. ITO  MOXKET  JOMOJHHUTENBHO  VBEJMYHTb  NPOYHOCTb  MAHENW  W/WIN
BOJIOHETIPOHULIAEMOCTh W/WUJT OTHECTOMKHE CBOMCTBA MAHENIU KaK TAKOBOU.

IIpennoyruTenbHO, OCHOBHOW CJOH COAEPNKHUT KapOOKCUMETUIILEIUTION03Y HATPHs
(CMC). bbeuto oOHapykeHo, uTo noOaBieHne CMC K OCHOBHOMY CIIOKO (BO Bpems
U3TOTOBJICHHsT) OOJIErYaeT U Aake CocoOCTBYET CaMOPa3JIOKEHHIO YKa3aHHOTO OCHOBHOTO CJIOS
HA OCHOBE MOJIUMEPA, B HACTHOCTH, MOJMMEPA, B IIEJIOYHON BOAHON Cpelle U MPH MOBBILIEHHON
temneparype (200°C wmm Bbime). CnenoBaTenapbHO, 5TO YJIYULIMT OHOPA3araeéMocTb TMaHEIH.
IIpu Takoit noseimeHHON TemnepaTtype CMC Beimensina 1Ba OCHOBHBIX JIETYYHX COCIUHECHMUS,
CO2 ¥ yKCYCHYIO KHCJOTY, CO37aBasi MOPUCTYK) CTPYKTYypy B ocHOBHOM cioe. CMC Takske
pearupoBana ¢ NaOH u3 cuimkara HaTpusi, IPH €ro HCIOJb30BAHUU, C OOpa30BaHHMEM TpeEX
HEUyBCTBUTEJIbHBIX K BOJI€ TBEPAbIX MPONYKTOB pEaKLMM, JUHATPUEBOM COJM TIJIHMKOJATA,
TJIFOKO3UTHOM conu Hatpusi U OukapOoHara Hatpus. [lpyrue BOHOYYBCTBHUTEIbHBIE TBEPIBIC
NPONYKTHl PEAKIIMH, TAKUE KaK MOJHCHIIMKAT HATPUA U KapOOHAT HATpUs, ObUIM MOJSYYEHBI U3
T'UJPOJIN3aTOB CUJIMKATA HATPUS.

IIpennoyTuTenbHO, OCHOBHOM CJIOM CONEPKUT MHUKPOKpEeMHe3eM. MUKPOKpEMHE3EM,
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TAK)KE W3BECTHbIH KaK MHKPOKPEMHE3eMHasi IIblIb, MpencTaBisieT cobol amopdHbIA
(HeKpUCTAIUIMYECKUH) TOIMMOPd IOHUOKCHIA KPEMHUs, KpEeMHe3eM. OJTO YJIbTpaMeNKui
MOPOIIOK, cOOMpaeMblii B KauecTBe MOOOYHOTO MPOAYKTA MPU HM3TOTOBJICHWH CHJIMKOHA M
(beppoKpeMHHEBOTO CIUIaBa, W OOBIYHO COCTOMT M3 CQEPUYECKUX HYacTHI[ CO CPEAHUM
nuamerpoMm uactuy 150 vM. IlyTem BKJIOYEHMs] MHUKPOKpPEMHE3€Ma B OCHOBHON CJIOH, B
YaCTHOCTH, TMOJMMEP, MOXHO 3HAYUTENbHO YJyYIIUTb BOJOHENPOHHUIIAEMOCTb, a TakKkKe
OTHECTOMKHE CBOWCTBA. MHUKPOKPEMHE3EM MOXKET BIMATH HA MPOYHOCTb HA CXKATHE OCHOBHOIO
CJIOs, XOTSI B PE3YyJIbTAaTe 3TOr0 KOJUYECTBO MUKPOKPEMHE3eMa MPeNNOYTUTEIbHO OrpaHUYEeHO
KOJIM4E€CTBOM, paBHbIM 10% 1o Macce Uin HUXKeE.

OcHoBHOHN cnoil MoxkeT copepxkaTb okcupa xkeneza (FexOs), mpeamoutuTenbHO B
KonuuecTBe MeHee 6% 1o macce. Okcun keje3a NpUaaeT OCHOBHOMY clioro 1BeT. Kpome Toro,
IPU OUYEHb BBICOKOH TeMIepaType OKCHJA JKelle3a XUMHUYECKH pearupyer ¢ KajiblUeM U
ATIOMUHUEM, KOTOpPBIE TakXKe MOTYT NPHUCYTCTBOBATH B OCHOBHOM CJIO€, C OOpa3oBaHHEM
TPEXKaJbLHUEBOrO altoModeppuTa, MpUUEM 3TOT MaTepHal (TPEeXKaJIbLHEBbIH amoModeppuT)
yJIy4dllaeT TBEPAOCTb M MPOUYHOCTb OCHOBHOrO ciosi. IIpeanodyTuTenbHO, KONIWYECTBO OKCHAA
amoMunust (Al2O3) B oCHOBHOM ciioe coctaBjsieT or 3 a0 8% mo macce. IIpennouyrurensHo,
KOJINYECTBO Cysb(aTa KaibLus, HEOOXOOMMOE IJsl BBIIEYIOMSHYTOH peakiud, OOBIMHO
cocrasisier a0 (u Bkarouas) 0,5% no macce.

OCHOBHOH CIOM NPEANOYTUTENBHO COMAEPKUT SKUPHblE KHUCJIOTHI. JKHUpHBIE KHUCIOTbI
MOTYT NMPOHUKATh 4Yepe3 KaHaJbl (IOPbI) HEOUMILEHHBIX MUHEPAJIOB (MIPU UX HUCIOIb30OBAHHUN)
nepes M3MeNbueHUeM B OyAyT crocoOcTBoBaTh (3(h(EKTHBHOCTH) MpoLecca M3MENbYeHUs IS
MOJIy4€HUs! IOPOILKA AJI1 OCHOBHOTI'O CJIOS HA MUHEPAJIbHON OCHOBE.

OCHOBHOW CJIOI MOXKET COmep)kaThb IO MEHbLIEH Mepe OOMH CyJb(aT IMIEJIOYHOrO
MeTajula, Hampumep, CyiabpaT MarHus. ITO OOBIYHO YCKOPSieT MpOLEecC MPOU3BOACTBA
OCHOBHOTO CJIOSI.

OObIUHO, OCHOBHOW CJIOH COAEpPKHUT IO MEHbLIEH Mepe OAMH IOJUMEp, TaKOW Kak
nonmusuHWwxjgopun (PVC), mnomuctupon (PS) w/mumu  nomuyperan (PUR), w/mmm
TEPMOIUIACTUYHBIH  nonuosnepuH. Hcrmomp3yemblii  monuMep MOXKET ObITb  MEPBUYHBIM,
nepepabOTaHHBIM, W/WIM MOMHO HCIIOJNBb30BaTh CMECh MEPBUYHOTO W/WJIHM TepepadoTaHHOro
NOJUMEpHOro Marepuana. UtoObl o0serdnth nanbHEHINYI0 mepepadoTKy, MPEenrOoYTHTEIbHO
UCIIONIb30BaTh TOJBKO OAWH (€NMHCTBEHHBIM) MONMMEpPHBbIA MaTepuan. Jlnd nambHEHInero
YMEHBIIICHUS IOTHOCTH NaHenu PS mMoxet ObITh B Bune BcrieHeHHOro PS (EPS), uto npusoaut
K 5KOHOMHHU 3aTpatr u obyerdaer obpalieHre ¢ naHensaMu. Taxke MOXKHO HCTOJIb30BaTh IpyTue
MOJIUMEPBI, B YAaCTHOCTU TEPMOILIACTBL. Takke MOJKHO INpeNCTaBUTh, UYTO PE3NHOBBIE YacTU

(JacTHULIBI) AMCHEPTrUpPOBaHbl BHYTPU IO MEHbIIEH Mepe OJHOrO0 OCHOBHOIO CJIOA IS
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yJIY4IIeHNs] THOKOCTH, TIO MEHbIIEH Mepe A0 HeKOoTopo#l cremeHu. Ilo MeHbineili Mepe onuH
MOJIUMED, MPHU €ro UCIOJb30BAHWUHU, MOKHO NPUMEHATh BHYTPU OCHOBHOIO CJIOS B BUJE JIMCTA
(3aKpBITBIN  CJIOH), CETKW (TKAaHOW), HETKAHOrO MaTepuaja W/WIA B BUAE OTHAEIbHBIX
NOJMMEPHBIX YaCTHUI] (TAaKUX KaK BOJIOKHA, IIAPHUKH, chepbl U Tak aaiee). B ciyuae npumeneHus
MOJIMMEPHOTO CJIOSI CJION MPEATIOYTUTENBHO 3aKPBIT ¢ 00X CTOPOH KOMIIO3UTHBIM MaTepHaIOM
U, CJIEIOBATENbHO, IPEATIOUTUTENBHO 3a/1eJIaH BHYTPU YKAa3aHHOT'O OCHOBHOTO CJIOS.

IIpeanouTuTenbHO, OCHOBHOM CJION CONEPIKUT MEPJIUT, NPEANOYTUTEIbHO PACIIUPEHHBIN
(BcrieHeHHbIil) mepaut. Ilepnut mnpencraBiser cobod amopdHOe ByJNKaHMYECKOE CTEKIO C
OTHOCHTENIbHO BBICOKHM COJEpPXKaHMEM BOIbI, KOTOpO€ OOBIMHO 0Opasyercs B pe3yJbrare
ruapataimu obcuanana. Ilepnut obnamaer HEOOBIMHBIM CBOWCTBOM CHJIBHO PACLIUPSTHCS TMPU
JOCTATOYHOM HAarpeBaHUH, YTO MOXKET 3HAUUTEJbHO YMEHbIIATh MJIOTHOCTb OCHOBHOI'O CJIOS U,
CJIeIOBATENIbHO, MAHEIH Kak TakoBo#. [IpenmodrurenprHO, YTOOBI OCHOBHOU CJIOH, KpOME TOTO,
CoOJIep>Kajl BCIIEHEHHbIHN NepJIUT C pa3HbIMU 3HAUEHUSMU Pa3MepOB HacTHLl. BcreHeHHbl nepauT
C 3aKpBITBIMH IOpaMH MOXKET O0ecreunTh AOCTIKeHHe mnopuctoctu (mepaura) 30-40%.
VKa3aHHBI TEPJIUT MOXKHO TpenBapUTeIbHO 00padoTaTh CHIMKOHOBBIMH PacTBOPAMH,
CUJIMKAaTaMM HaTpUsl, KaJusl U JIUTUS.

Kpome Toro, oCHOBHOH CJIONH MOKET COAEPKATb OJUH WJIM HECKOJIbKO JOMOJHUTEIbHBIX
MaTepuasoB, MPEANOYTUTEIbHO COJAEP KAIIMX TOBEPXHOCTHO-aKTHUBHBIE BellecTsa (SAS), Takue
KaKk METWILEJUII0JI03a, IuacTuuuupyomue Matepuansl «Badimol» u apyrue kaTHoHHO-
aKTUBHbIE SAS AJs yJIy4lLIeHUs PEeOJOrMUecKUX CBOHCTB cMecH. OCHOBHOM CJION MOXKET Takke
conep:kaTh OEHTOHUT, KOTOPBIA MPEACTaBIseT COOOH TOHKOM3MENIbYCHHBIH HATYpabHBIN
NPONYKT, MPUCIOCOONEHHBI Ui YJIYYIIEHHS PEOJIOTHYECKUX CBOWCTB W XapaKTEPHCTHK
BOJIOHENPOHULIAEMOCTH TaHeNN KaK TaKOBOH.

OcHOBHOH cOW MOXET TakKe COAepXkaTb IO MEHbLIEHl Mepe OAHY OTHE3alUTHYIO
nobaBky. DTa OrHesamuTHas A00aBKa MPENNOYTUTENBHO OOpa3oBaHa TaJOr€HOPTaHUYECKUM
coennHeHueM. Takue COeqUHEHNsT MOTYT YAAIATh peakuoHHocnocoOnble pagukansl H u OH Bo
BpeMsi moxapa. ['anoreHopraHHuecKoe COCOMHEHHE MPEANOUYTHTEIbHO COAEPKUT OpoM W/Wiu
xjop. C TOYKHU 3peHUss OrHECTOMKOCTHU MO CPABHEHHUIO C XJIOPOPTaHMYECKUMM COEIUHEHUSIMHU,
takuMu kak PCB (momuxnopupoBaHHBIM Ou(eHWmI), peKOMEeHIyeTcss OpOMOpraHu4ecKoe
coenuneHue, Ttakoe kak PBDE (monmOpomupoBansblil nudenHwnoBsiii 3¢up). dpyrumu
npuMepaMu TOAXOMAIINX OPOMHUPOBAHHBIX COENUHEHHWH SIBISIOTCS: TeTpadpombucdeHon A,
nexadbpomandennnossiii 3¢pup (Deca), okrabpomandeHnnnosslii 3¢up, TeTpadpoManQeHnIOBbIH
a¢up, rexcabpomuukiononekan (HBCD), tpubpomdpenon, Ouc(rpudbpomdenokcn)sTaH,
nojiukapboHaTHed ojuromep Tterpabpomobuchenona A (TBBA wiu TBBPA), snokcuaHbIi

omuromep TterpadbpomOuchenona A (TBBA wmu TBBPA) u anruapun terpabpomdranesoit
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KUCHOTHL. [lpyrumMu mnpumepaMy MNOAXOMALIMX XJIOPUPOBAHHBIX COEIMHEHUN SBJISIOTCH:
XJIOpUPOBaHHbI  mapaduH, OUC(reKCaxJIOPUHMKIONEHTAANEHO)HMKIOOKTAH, JOAECKaXJIOPHUL
HEHTALIUKJIOAEKAaH (mexnopaH) u 1,2,3,4,7,8,9,10,13,13,14,14- nonexaxiop-
1,4,4a,5,6,6a,7,10,10a,11,12,12a-nonexkaruapo-1,4,7,10-mumerannubOeH30[ a,e ] TUKJI00KTEH
(mexyopas TuTrOC). XOTS TaJIOTeHUPOBAHHBIE TUIaMeracsimue n100aBku 0coO0eHHO 3((eKTHBHBI,
OHU OOBIMHO OONATAIOT TEM HENOCTaTKOM, YTO B Cjy4ae IMojkapa MOXeT 00pa30oBaThCs
TOKCHYHBIN bIM. [I03TOMY Takke MOXKHO MpenyCMOTPeTh IPUMEHEHNE OAHON UM HECKOJIbKUX
aNbTEPHATHBHBIX, MEHEEe TOKCHYHBIX OTHE3AIUTHBIX [00ABOK, BKJFOHUAs BCIYYHBAIOIIHUECS
(BCTIEHMBAIOIMECS) BeIIecTBa. [IpUHINT AEHCTBHUS 3THX aJbTEPHATUBHBIX JOOABOK OCHOBAH HA
00pa3oBaHNHM BCIIEHEHHOTO CJIOSl, KOTOPBIA JEHCTBYET Kak KHUCJIOPOIHBIH Oapbep W,
CJIEZIOBATENIbHO, TAKXKe HMeeT OrHesammTHbIi 3¢ ¢dekr. Takue BcmyuyuBarommecs: A00aBKU
OOBIYHO COneprKaT MeJIaMUH WM TIOJyUYEHHYI0 Ha ero OCHOBE coulb. [IpuMepom 3Toro siBisieTcst
cMmech nonugochaToB (HOHOP KUCIOTHI) BO B3aMMOIEHCTBHM C MEIAMHUHOM (BCIIEHUBAIOIIEECS
CPEICTBO) U IOHOpPaMH YIJIepoa, TAKUMHU KaK JUINEHTadPUTPUT, KpaxMall WIN MEeHTa pUTpuT. B
cily4ae 1mokapa B JaHHOM Cilydae 00pa3yroTesi Ta3000pa3Hble MPOAYKTHI, TAKUE KaK YIIIEKUCIbINA
ras u razoo0pasHsiii ammuak. OOpa3oBaHHBIN CJIOW MEHBI CTAOMIN3UPYETCS 32 CHET CIIUBKH, KaK
B CJydae BYJIKAHM3aUWHU. JpyruMu npuMepamu MOAXOISIINX, OTHOCHTENIbHO O€3BPEeNHBIX IS
OKpy’KaroImel cpenpl M00ABOK HAa OCHOBE MeJAMHMHA SIBJSIFOTCS: LHAHypaT MeJaMHuHa,
noiudocdar menamuHa u pocdar MmenammuHa.

Jlnst CHIDKEHUsI MacChl M, CIIEOBATEIbHO, CTOMMOCTH MOXET OBITh NMPENNOYTHTEIBHO,
yTOOBI OCHOBHOW CIIOH OBLI MO MEHbLIEH Mepe YacTUYHO BCIeHeH. BCreHeHHast CTpyKTypa
MOJKET COAEPKATh OTKPBIThIE MOPHI (sTUEHKH) U/WUIIH 3aKPbIThIE MOPHI (TUEHKN).

XoTss OCHOBHOH CJioii (CjioM) MOKET OBITh CHA0KEH ONHUM WM HECKOJbKUMH
IACTU(UKATOPAMH, TAKUMH KakK (TajaThl, A MPUAAHUS OCHOBHOMY CJIOO (CJIOSIM) (M TTaHEJTH
KaKk TakoBOH) Oombimeli ruOKOCTH, MPEATIOYTHTEIBHO, YTOOBI  KAKABIA  KOMITIO3UT
NPEATIOYTUTENIbHO HE COAepKaj] HUKAKOro IuacTu(uKaropa ISl YBEJIWYEHUS JKECTKOCTU
OCHOBHOT'O CJIOSI MAHEJNH, YTO, KPOME TOTO, TAKXKe SIBIISETCS OJArONMpPUATHBIM C SKOJIOTHYECKOH
TOYKH 3PEHUS.

Ilo MeHbluel Mepe ONMH apMHUPYIOIIUN CIIOH MPEANOUTUTENbHO MPEACTABISIET COOOM
CJION HETKAHOIO Marepuaja WM CJIOH TKaHOro Marepuana, B 4aCTHOCTH, TKaHb, HaIllpUMep,
CHENIAHHYI0 U3 CTEKJIOBOJOKHA. OHM Moryt umerh Toimuny 0,2-0,4 mm. Taxke BO3MOXKHO,
qroOBl KaXkgas IUINTKA CoAepikaja MHOXeCTBO (OOBIYHO Oonee TOHKHMX) Oa30BBIX CIIOEB,
YJIO’KEHHBIX APYT Ha PYyTa, MPU 5TOM MEXKIY ABYMS COCEIHUMH 0Aa30BBIMHU CIIOSIMH PACTIONOXKEH
M0 MEHbIIEH Mepe OAWH apMUpYHOLuN Ciod. IIpennodTurensHO, INIOTHOCTH apMHPYIOLIErO

CJI0SI IPEITIOUTUTENBHO cocTasnsier ot 1000 o 2000 kr/m®, mpennoururensuo ot 1400 1o 1900
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kr/M° 1 6onee mpeanouTHTeNLHO oT 1400 10 1700 kr/M°. To MeHbIIel Mepe OUH APMUPYFOIIHI
CJIOM MOXKET COIep KaThb HATypajbHbIE BOJIOKHA, Takue Kak MkKyT. [lo MeHbInel mepe OauH
APMUPYIOIIUN CJION COAEP’KUT CUHTETUYECKHE BOJIOKHA, B YaCTHOCTH, TMOJMMEPHBIE BOJIOKHA,
TaKHue Kak HEHJIOHOBbIE BOJIOKHA.

[IpeanoururenbHO, OCHOBHOM CJIOH COAEPKUT MO MeHbInel mepe 50% mno wmacce,
npenmnoututenbHo ot S0 u 90% mo macce, nmonumepa. [lpeamodrurenbHO, OCHOBHOW ClOH
cofepxkuT or 1 mo 15% mno Macce BOJIOKOH Ha OCHOBE LeNIroJo3bl. IlpenmouturensHo,
OCHOBHOM cJiol comepxut ot O 10 3% no macce nepauta. [lpennoyruTenbHO, OCHOBHOU CJION
conepxkutT oT 1 10 8% 1o Macce apMUPYIOLIETO CJIOA.

B npeanoutuTenpHOM BapHaHTE OCYILECTBJEHHs MO MEHbLIEH Mepe OAWH OCHOBHOMU
CIOll MMeeT IUIOTHOCTh Oonee 1 Kr/M’. DTa OTHOCHTENBHO BBICOKAs ILUIOTHOCTH OOBIYHO
MPUBOAUT K TMOJYYEHHUIO MPOYHBIX M KECTKUX mMaHesjeill. OIHAKO TaKKe MOXKHO MPEACTaBUTb,
YTO 1O MEHbIIEH Mepe OJUH OCHOBHOM CJIOM MMEET IUIOTHOCTh HUKE 1 Kr/M3, YTO NMPUBOIUT K
CHUKEHHUIO MAcChl U, CJIEAOBATENbHO, K CHIDKCHHIO 3aTPaT HA TPAHCIIOPTUPOBKY U MOTPY304HO-
pasrpy3ouHbie paboTel. bonee HHU3KOH IMJIOTHOCTH MOXKHO JOCTHTHYTh, HANpuUMeEp, 3a CYET
MPUMEHEHUs OAHOTO HJIM HECKOJBKUX BCIIEHEHHBIX HHTPEAMEHTOB, TaKUX KaK BCIICHCHHBIN
MIEPJIUT, BCTICHEHHBIN MMOJIMCTUPOI U TAK Jajiee.

MO3KHO TIpeICTaBUTh, YTO OCHOBHOM CJION CHAaOKEH BOIOHEMPOHHIIAEMBIM MOKPBITHEM,
MO CYIIECTBY 3aKPbIBAIOLIMM IO MEHbIIEH Mepe OAWH OCHOBHOH CJIOH. 2TO MOXKET
JOTIOJTHUTEIBHO YJIy4IlaTh BOAOHEIIPOHHUIIAEMbIE CBONCTBA MaHENHN Kak TaKOBOW. C 3TOH Lebio
BOJIOHETIPOHUIIAEMBIM TOKPBITHEM MOKET OBITh JBYXKOMIIOHEHTHBIH BOJIOHEMPOHUIIAEMbIH
COCTaB, MPUMEHSIEMBI B JKUJIKOM BHIE, AJII MPUMEHEHUS B BUAE JKUIKOCTH MO MEHBIIEH Mepe
Ha OJIMH OCHOBHOM CJION (BHEIIHIOK MOBEPXHOCTb MO MEHBLIEH MEpPE OJHOIO OCHOBHOTO CJIOS).
OOBIYHO, 3TO TOKPBITHE COAEPKUT: OTHENbHbIE KOMIIOHEHTHI A U B, KOTOpbie MOXKHO
TPAHCTIOPTHPOBATh B OTAENBHBIX KOHTEWHEpPaX U KOTOPbIE MOXKHO KOMOWHHPOBATH C
oOpa3oBaHMEM CMECH B KOTOPOH HA4YWHAETCS BYJKAHHU3ALUs, TPU KOTOPOH KOMITOHEHTBI
3aTBEpAEBAIOT B MEMOpaHy, TPH 3TOM KOMIIOHEHT A COIEpPXKUT BONHBIH JIATEKC U3
HATYpPaJbHOTO WJIM CUHTETUYECKOrO KaydyKa, & KOMIIOHEHT B COmep>KuT MacisiHyl0 OCHOBY, B
KOTOPOH NUCMIEPTHUPOBAHO BYJKAHU3UPYIOIIEE CPEACTBO, BBIMOJHEHHOE C BO3MOXKHOCTHIO
OTBEP)KIEHUS KaydyKa B KOMIIOHEHTE A, W THUTPOCKOMHUYHOE CPEACTBO, BBIMOJHEHHOE C
BO3MOXKHOCTBIO XHMHYECKOIO CBS3bIBAaHHS BOAbl B KomMmnoHeHTe A. KomnorneHT A
MPEANOYTUTENbHO CONEPIKUT JIATEKCHBIM CTa0WIM3aTOP, BBIMOJHEHHBIH C BO3MOXKHOCTBIO
yYBEJIMUEHUSI CPOKA CIY>KOBI JlaTeKca 3a CYeT pPeryjJupoBaHus HadajgpbHOro pH KOMITIOHEHTOB
narekca. Takske oOHapyskeHO, uTo nmobaenenue runpokcuna kamusi (KOH), pactBopeHHOro B

MHHUMAJIBHBIX KOJIMYECTBAX B KOMIIOHCHTC A, MOKET YBCJIUYUTH BPEMs CXBATbIBAHUA, HO



15

Ype3MepHOEe KOJIMYECTBO MOXKET JeCTa0MIIM3UPOBATh M BBI3BATH  MPEXKAECBPEMEHHOE
rejaeobpasoBaHue jarekca. [1o3ToMy mpeanouTuTenpHasi CKOPOCTh AOOABJIEHUsSI COCTABISIET A0
1,5 gacreit Ha 100 yacreii kayuyka. CuuTaeTcs, 4TO MOXKHO HCIIOJIB30BAaTh JAPYrue M0O0aBKH C
BoicokuM pH, Takme kak ammuak wnu ruapokcun Hatpus (NaOH). CoorBercTBeHHO,
WITFOCTPATHBHBIA KOMIIOHEHT A COMTaCHO M300peTEeHUI0 MOXeT comepxkaTh oT O 1o 2,5 phr (Ha
100 uacreii kayuyka). KomnoneHnT B comepkur, cpenu mpo4ero, MacisiHyt0 HECYIIYI0 TEKYUYHO
cpeny 12 nns  BYJNKaHU3UPYIOLErOo CpPeACTBA U TUIPOCKONMYHOTO  cpeactsa. B
NpPEANOYTUTENBHBIX ~ BapUaHTax OCYLIECTBJIGHHS MacjsiHas Hecyllas Tekydas cpena
npeAcTaBisieT cOOOH CMeCh YIJIEBOIOPONHBIX MAacels, TaKyl KaKk CMeCh apOMaTUYECKUX U
napapuHOBBIX KOMITO3UIMH. ApPOMAaTUYECKHE MAaciia, KOTOPbIE MPEANOUYTHUTENFHO BbI3BIBAIOT
HaOyxaHHe PE3NHOBBIX YacTHIL, 0ObIMHO Oosiee Bs3kue. TekydecTb MOKHO PeryJupoBaTh MyTeM
nobasneHns1 mapapuHOBBIX Macesl ¢ OoJjiee HU3KOHW BSI3KOCTBIO, KOTOPBIE TAKXKE CITy)KaT IUis
peryJupoBaHMsl BPEMEHU CXBAaTbIBAHUS KOMIIO3ULMM. B Ipyrux WTOCTpaTHBHBIX BapHUaHTax
OCYILIECTBIIEHUsI MOXKHO HCIOJb30BaTh CHHTETHUYECKUE JKHAKUE IUIACTU(PHUKATOPHI, TaKHE Kak
¢dTanarel, aAUNaTHl WK Opyrue OObIMHO HCTIONb3yeMble miacTu(ukaTopel Kayuyka. Hecymas
Teky4as cpena 12 MOXKeT Takke COIepKaTh 4acTb OMTyMa OKHCIEHHOTO WJIM MPOHUKAOLIETO
KayecTBa. YPOBEHb apOMAaTUYECKOTrO Macia Bpsn Jiu Oymer MeHee 50% MacisiHON Hecyinei
TeKkydeil cpenpl, a Outyma He 6onee 30%. OnHako Hanmuuue OUTYMa He SBJISIETCS KPUTHUYECKUM
s u3o0pereHus. Taxoke HeoOs3aTENbHO UCMOJIb30BAHUE TBEPAOW CHHTETHYECKOH WU
HAaTypaJbHOH cMoJbl. MacisiHas Hecymas Tekydas cpema 12 Oyxer cocraBiars 20-60% ot
obmeit maccel cocraBa (npu oObemuHeHHH KoMmrnoHeHTOB A u B). Kommonent B o0braHO
COJZIEP>KUT BYJKAHU3MPYIOIlee CPEeACTBO UM yHakoBKy. IIpeanodrurenbHo, ByJKaHU3ALMOHHAS
yIaKOBKa COJEPKUT 3JIEMEHTapHYIO CEPY B KAUeCTBE JOHOPA Cepbl AJIl CUCTEMBI, OKCHJI LIUHKA B
KaueCTBE aKTHUBATOpPa BYJIKAHU3ALMKU U CMECh M30MPOMNWIKCaHTaTa LUuHKa (ZIX) U KomIuiekca
mOyTuianuTHoKapbamaTa LuMHKa W auOytwiamuHa (ZDBCX) B kadectBe yckopurenen. HMx
MO>KHO HCTIOJIb30BaTh B MPEAINOYTHTENIbHBIX AMANa3oHax, COOTBETCTBEHHO, OT 0,5 no 15,0 phr
(dacreli ceprl Ha CTO HacTell kayuyka), ot 0,5 no 20,0 phr (ZnO), ot 0,1 mo 5,0 phr (ZIX) u ot
0,1 mo 5,0 phr (ZDBCX). [Ipyrue u3BecTHbIE BYJKaHU3UPYIOLIME CPEACTBA W/WIN YNaKOBKU
CUMTAIOTCSA MOIXOMSIIUMH IUJI MCTOJb30BaHUs B m3o0perennn. KomnoHneHnT B moxker Taxke
COJIEPKaTh TUI'POCKONMMYHOE CPEACTBO WM OCYLIUTENb A XUMHUYECKOrO CBSI3bIBAHHUSI BOAbI
KOMIOHeHTa A. IIpennouTuTenbHbIM TMIPOCKONUYHBIM CPENCTBOM SIBJISIETCSI OKCUA KaJbLIMA.
Jlpyrue TUrpOCKONUYHbIE CPEACTBA MOTYT BKJIIOYATh APYTHE€ OKCHAbI METaJUIOB, KOTOpbIE
pearupyroT ¢ BOIOH ¢ 0Opa3oBaHHWEM THAPOKCHIOB, HalpUMep, MarHus, Oapus W Tak nanee.
Taxe MOXHO HCIIONIb30BaTh TaKHe€ THAPABIMYECKHE OCHOBHBIE CIIOM, KaK OCHOBHOH CIION M3

NopTJIIaHA-UEMCHTA WJIHU OCHOBHOH CJIOH C OOJbIINM COACPKAaHUEM OKCHUJa aJllOMUHUA,
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OCHOBHOH cJioH ¢ OONbLINM conepKaHueM cyib(ara Kaublus (CTPOMTENIBHOTO THIICA), WU
OCHOBHOM CJIOM M3 OKCUXJIOPHJA MarHusi. | NTpPOCKONMUYHOE CPEACTBO MOKET TaK)KE COAEPKATh
0e3BOIHBIE COJM, KOTOPBIE MOTJIOLIAIOT 3HAYUTENbHbIE KomniecTBa (25% wmu Oonee) BOABI OT
X COOCTBEHHOTrO MAacChl, Takue Kak Oypa. Maccy HrpOCKONMMYHOTIO CPEACTBA BBHIOMPAIOT Tak,
9To0Bbl 3 (PekTUBHO 00€3BOKUBATH JIATEKC, MPEAMOYTUTEIBHO ¢ HEOONbIIUM H30BITKOM,
oOecrieunBass  cBsi3biBaHWE BOAbl. OIHAKO BO3MOXHO  HCIIOJB30BAHME  YaCTHUYHOTO
00€3BOJKMBAHUS JIATEKCA, TO €CTh MEHEe, YeM CTEXHOMETPUYECKUX KOJIMYECTB HCIIOIb3yeMOro
TUTPOCKONMUYHOIO CPEACTBA. | MIrpOCKONMMYHOE CPEencTBO, B 3aBUCUMOCTH OT TOrO, Kakoe
BbIOpaHO, MOKeT cocTaBisiTh 10-50% Bceit cuctembl komnozunun. KommoneHT B MoskeT Takske
cofiep:kaTh OJUH MM HECKOJIbKO MOAM(PHUKATOPOB peosornyeckux cBOWUCTB. IIpenmouturensHo
UCIIOJIb30BaTh KOMOMHAIIMIO MOHTMOPWJIJIOHUTOBOW TIJIMHBI (AKTHBHPOBAHHOW XHMHYECKUM
aKTHUBATOPOM) W KapOoOHAaTa KaibLUs, MOKPBITOrO CTEApaToM IJIs IOCTIDKEHUS JKeJaeMOro
0anmaHca PeOoJOrMYeCKHX CBOMCTB, XOTS MOXHO HCIOJB30BAThb JIPYrHe BAPUAHTBI, TaKHE Kak
opraHooOpaboTaHHble OEHTOHHUTOBBIE TJIMHBI, KOJUIOWAHBIA TUOKCHUI KPEMHUSI, MOJUMEpPHBIE
BOJIOKHA, U3MEJbYEHHbIM KayuyyK, HW3MeJbUYEHHbIN 30JIbHBIII YHOC, TMOJble CTEKJISIHHbIE
MHUKpOcepbl U THAPOreHU3UPOBAHHBIE KAacTOpoBble Macia. KoimuecTBO MOAU(pHUKATOPOB
PEOJIOTHYECKUX CBOWMCTB, B 3aBUCUMOCTH OT BBIOPAHHOTO MaTepuaia, MOKET COCTaBIATh OT 0,5
no 25,0% ot oOmeli Macchl TBEPABIX BEIIECTB B CHUCTEME KOMIO3UIMHU (OOBETUHEHHBIC
KOMIIOHEHTHI A u B).

Tax:ke BO3MOXKHO, 4YTOOBI BOJOHENMPOHHIAEMBIH CJIOH OBUI PACIONOKEH MEXIY
OCHOBHBIM CJIOEM U BepXHEW KOHCTPyKLMeH. ITO MOXKET [OMOJHUTEIbHO VYJydllaTh
BOZIOHETIPOHULIAEMBIE CBOMCTBA MAHENN KaK TAaKOBOM. BogoHenpoHHULaeMblil CJIIOH MOXKET UMETh
TaKyl0 € KOMIIO3MLHIO, YTO U KOMIIO3MLIUSA BOJAOHENPOHULAEMOIrO MOKPBITUS, OMHUCAHHOIO
BBILIIE, HO TAKXKE€ MOKET OBITh 00pa30BaH MOJIMMEPHBIM CJIOEM, TAKUM Kak cioi PVC.

He wuckioueHo, 4ToObl OCHOBHOH CJIOH CONEpsKajl MHOXKECTBO apMHPYIOIIUX CJIOEB.
Hanpumep, no MeHbIIel Mepe ONMH NEPBBIM apMUPYIOLINN CJIOH MOXKET HaXOOUThCS B BEPXHEH
4aCTH OCHOBHOIO CJIOSA, ¥ MIPU 3TOM IO MEHBLIEH Mepe OAUH BTOPON apMUPYIOLIMMI CJIOW MOKET
HAXOAMUTHCS B HUYKHEHN 4aCTH OCHOBHOTI'O CJIOA.

MOoO3KHO TIpeACTaBUTh, YTOOBI OCHOBHOH CIION COAEPIKaJ CIOHCTBIM MaTephall OCHOBHBIX
CJIOEB, KOTOpbIE NPSMO U/UIN HENPSIMO YJIOXKEHb! Apyr Ha apyra. OCHOBHBIE CJIOH MOTYT UMEThb
UIGHTUYHBIH COCTaB, XOT TakK€ MOTYT HMEThb B3aUMHO OTJIMYAIOIIHUeCs COCTaBbl, 4YTO
MO3BOJISIET MOIU(UIIMPOBATh CBOWCTBA KA)KJOTO OCHOBHOTO CJIOS M aAaNnTHPOBAaTh IJIA €ro
COOCTBEHHOW OCHOBHOH (YHKIMH (HampuMmep, TalleHus 3ByKa, OOECNedeHus NPOYHOCTH,
obecneueHust TMHOKOCTHU U TaK JaJiee).

BepxHI0I0 KOHCTPYKLMIO NPEANOYTUTENBHO HAKJIEUBAOT HA OCHOBHOMN CJION C MOMOLIBIO



17

BOJIOHENIPOHHUIIAEMOTr0 KJiesl. JTO O0eCrednBaeT 3allUTy OCHOBHOTO CIIOS (CJIOEB) OT BOIBI,
NOMaJaroIell Ha  BEPXHIOK  KOHCTPYKIHMIO, YTO  JelaeT caMy TaHenb  Ooljee
BOAOHENpOoHULaeMol. Kpome TOro, 5TO NpenoTBpallaeT JIerKoe OTCJIOCHHE BEpPXHEH
KOHCTPYKLMH OT OCHOBHOIO Cj0s. BOgoCTOWKHI KiI€H NPEANOYTUTEIBHO SIBJISIETCS KJIEEM Ha
OCHOBE METOKCHUCHINJIA, OoJiee MPENNOYTHTENIBHO KJIeHl HA OCHOBE AMMEHTOKCHCWINIA W/WIN
TPUMETOKCUCUINIA. bonee mpenanoYTUTEeNbHO, STOT KJIEH HA OCHOBE METOKCHUCHUIINIIA SIBJIAETCA
MOAU(HUIUPOBAHHBIM aKpUJIOM. B kauecTBe ruracTudukaropa B 3TOM Kiiee MPENNOYTHTEIbHO
HCIIOJIb30BaTh MOJUIPONWICHITIUKOMb. [IpennouTurensHo, Kiel Takke COAEP>KUT M0 MEHbIIEH
Mepe OAMH U3 CJIEAYIOIINX MHIPEIUEHTOB: MO MEHbIIEH Mepe OAWH CUJIaH (BBICTYMAIOLIUN B
Ka4decTBe MOIJIOTUTENs BJard W/ MM YCUINTENsl aare3uu), karanusarop, Hanpumep, DOT
(IMOKTWJITHH), IO MEHbIIEH Mepe OJUH aHTUOKCUIAHT, 10 MEHbIIEH Mepe OJUH MUHEPAJbHBIN
HAIOJIHUTENb, HAlpuMep, KapOoHaT Kanblus. [IpennouTuTeasHo B (BOXOHEIPOHUIIAEMOM) Kilee
NPUCYTCTBYIOT BCE YIIOMSIHYTBIE BBIIIE HHIPEAUEHThI. JTOT KJIeH OOBIYHO MPEACTABISIET COOOH
ket 1K.

BepxHsAsi KOHCTpyKLMsI MNPEANOYTUTENBHO COAEPXKUT [0 MEHbIIEH Mepe OAUH
JEKOPaTUBHBIA CJIOH W 1O MEHbIIEH Mepe OAWH NPO3pAYHbIi HM3HOCOCTOMKHMN  CIIOH,
MOKPBIBAKOLINN YKa3aHHBIA NEKOPAaTUBHBIM ciaoW. [IoBepx yka3aHHOroO HM3HOCOCTOMKOIO ClOs
MO>XHO HAHECTU CJIOW JlaKa WM JPYroM 3alUTHBIM CJI0H. Mexay NeKOpaTUBHBIM CJIOEM U
HU3HOCOCTOMKHM CJIOEM MOYKHO HAaHOCHTh OTAEJIOUHBIN CJION. JleKOopaTUBHBIN ol OyJeT BUACH
u OyzleT UCIONb30BaH Il MPUAAHUS TTAHEJH MPHUBJIEKATeIbHOrO BHEIIHEro Buaa. C 3ToH Lenbio
JEKOPaTUBHBIN CJIOM MOXKET HUMETh Y30PHBI PHUCYHOK, KOTOPBI MOXKET, HalpuUMep, UMETh
PUCYHOK TEKCTYpPBI IPEBECHHBI, PUCYHOK TEKCTYPbl MUHEpasa, KOTOPbIA HAIOMUHAET MPaMop,
rpaHUT WM JEOOOH APYrodl pUCYHOK HATYpajbHOrO KaMHS, WM IBETHOH PHUCYHOK, CMECh
LBETOB WJIM OAMH LBET, U 3TO BCErO JHULIb HECKOJbKO BO3MOXKHOCTEH Au3aiiHa. Taxke MOXKHO
BOOOpa3nUTh MHAMBHIYaJbHBIH BHEIIHHH BHJ, YacCTO BBINOJHSIEMbIH C MOMOIIBIO LU(POBOIH
nevaT B poLecce NPOU3BOCTBA NaHenel. JlekopaTuBHas BEPXHsisl KOHCTPYKLUS TAKXKE MOKET
ObITh OOpa3oBaHa MO MEHbBIIEH Mepe OJHUM CJIOEM, PEATIOUYTUTEIBHO IMTOJIMMEPHBIM CIIOEM HITH
OyMaxkHbIM cji0eM. Ha momuMepHbIi Clioil win OyMakHbIA CJIOH OOBIYHO HAHOCST TEYaTh.
(TeYaTHBIN) MOJUMEPHBIH CIOH WM (nedaTHbIH) OyMa’KHBIH CJIOH MOXET OBITh NPHUKIEEH K
OCHOBHOMY CJIOKO. B maHHOM ciiyuae OCHOBHOHM CIIOH MOXET COAEpKaTb W/WIU COCTOSITH M3
TIACTU(GULIMPOBAHHOTO WM HEIUTACTU(UIMPOBAHHOTO MOJMMEpPA, WIH, aJbTEPHATUBHO, MOXKET
COZIepKaTh W/WUJM COCTOSITh M3 MHUHEpPAJbHOIO MaTepuana, Takoro Kak OKcHI Marnus. B
aJbTEPHATUBHOM BAapUAHTE OCYLIECTBJICHHs NEKOPAaTHBHAs BEPXHsSA CTPYKTypa OTCYTCTBYET H,
CJIEZIOBATENIbHO, HE NPUMEHSIETCS B MAaHENU COIIacHO m300pereHmto. B sToM mocnemnnem

BAPHUAHTEC OCYLICCTBIICHUA ACKOpPATHBHAA MAHECJIb, B HaCTHOCTHU, MAHEIb AJIA IMOJia, MaHCb IJIA
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MOTOJIKA WJM MaHeNdb JJI1 CTEHbl COAEPKUT: OCHOBHOW CJIOW, UMEKINUN BEPXHIOK CTOPOHY U
HIDKHIOIO CTOPOHY, MEPBBIA Kpai MaHes I, Colep Kaluii mepBblii COeNMHUTENbHBIA poduib, u
BTOPOH Kpaill maHenu, COAep:KallMii BTOPOH COENUHUTENbHBIH NPO(HIIb, BBINOIHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM
COCeHEeH MaHeN, KaK B TOPU30HTAJIbHOM HAIPABJICHHUH, TAK U B BEPTUKAJIbHOM HAIPABJICHHH,
IIPU 3TOM YKa3aHHBI OCHOBHOM CJIOM COAEPKUT: MO MEHbIIEH Mepe OAMH OCHOBHOM CIJIOH,
comepKallMii: MO MeEHbUIeH Mepe OIMH MOJUMep, YaCTHLbl HAa OCHOBE LEJUIIOJIO3BI,
JUCIEPTHPOBAHHBIE B YKA3aHHOM IOJIMMEPE; U MO MEHbIIEH Mepe OAWH apMHUPYIOLUN CIIOH,
3a7IeJIaHHbIN B YKa3aHHbBIA OCHOBHOM CJIOH.

IIpennouturenbHO, MaHENb COAEPKUT 3aAHUN CJIOM, MPUKPEIJIEHHBIN K 3aHENH CTOPOHE
OCHOBHOrO cnos. Ilo MenbHIel Mepe OAUH 3aHUN CJION MPEANOYTUTEIBbHO MO MEHBIIEH Mepe
YaCTUYHO CIeNlaH M3 TMOKOro Marepuaia, MpedNOYTHTENBHO, dyacTtoMepa. TonmHa 3aaHero
cnosi oObuHO KoJeOnercst or mpubmusurensHo 0,1 mo 2,5 mm. Heorpanuuusaromumu
NpUMepaMu MaTepPHaJiOB, U3 KOTOPBIX MOXET OBbITh M3TOTOBJIEH 3aIHHWH CIIOH, SIBIISIOTCS
NOJIMATHIIEH, MPOOKa, MONNYPETaH M 3TUJICHBHHMIALETAT. TONIIMHA TOJU3TUIICHOBOTO 33 HETO
cyost OOBIYHO COCTABIISIET, HANIPUMEP, 2 MM WM MeHee. 3aaHuil Cioii 0ObIMHO obecrednBaeT
JOTOJHATEIBHYIO MPOYHOCTh, CTAOMJIBHOCTb Pa3MEpPOB W/WUJIHM YAAPONPOYHOCTH IMAHENU Kak
TAaKOBOH, YTO YBEJIMYUBAET JOJITOBEYHOCTh MaHenu. Kpome Toro, (rubkuii) 3aqHuil CJIOH MOXKET
VBEJIMUHUTH aKyCTUYECKHE (3BYKOIOIJIOLIAIOIINE) CBOMCTBA MaHead. B KOHKpETHOM BapHaHTe
OCYILIECTBIIEHHs 3aJHUN CJIOH CHaOXXEH MO MEHbLIeH Mepe OZHHMM IacTupukaTopoM. MoxHO
NPEACTAaBUTh, YTO 3aAHSAS CTOPOHA 3aJHEro cjiosg cHaOXeHa TO MeHbIIEH Mepe OIHUM
NPOTUBOMHUKPOOHBIM TIOKPBITHEM [UJIA TPENOTBPAIICHUS W/WIINM 3aTPYAHEHUs pocTa OakTepui
O] MAHEJISIMU NTOCJIe YCTAHOBKU.

IIpeanouturenbHO, MO MEHBLIEH Mepe OAWH apMUPYIOLIUN CJIOW NPOXOAUT B OJHOM
COEAMHUTENILHOM TNpOoQUiIe U3 MEePBOr0 M BTOPOTO COEAMHUTENBbHBIX Npoduiei. IT0 MOKHO
BBIIIOJIHUTh IyT€M KOHCTPYHPOBAHUS TNEPBOTO COSOUHHUTEIBHOTO TNPOQUIsI M BTOPOrO
COEUHUTENILHOTO mpoduiisi TakuM 00pa3oM, 4ToObl 00pa3oBaTh (CKJIQAHOE) COENUHEHUE C
BEPTUKAJIBHO MPOXOIAIINMHU S3bIYKOM-3KEIOOKOM, OOBIYHO 32 CUET HCIOJb30BAHHUS BEPXHEIrO
npouiis ¥ HUXKHEro NpoQUIIsi, IPEATIOUTUTENbHBIN IPUMEP KOTOPBIX OyJeT NMPUBENEH HUXKE.
[IpeumMyiiecTBO MPUMEHEHHST ApMHUPYIOLIETO CJIOS B OJHOM COSAMHHUTENBHOM Npoduiie, 0ObIMHO
B YIOMSHYTOM BBIIIE HIDKHEM npoduie, W, TakuM 0O0pa3oM, He B KOMILJIEMEHTapHOM
COEAMHUTENLHOM Tpoduie, OOBIYHO HE B YIIOMSIHYTOM BBILIE BEPXHEM MPOQUIIE, COCTOUT B TOM,
9TO0 THOKOCTH OAHOTrO mnpoduiis (BepxHero npoduist) Oojbine ruOKOCTH Ipyroro mpodus
(amxHero npodurst). OOBIMHO 3TO O3HAYAET, YTO BEPXHUI nMpoduis erde ne¢opMUpPOBaTh, UeM

HIDKHUH Npo(uIib, U 5TO OCOOEHHO TIOJIE3HO B CIIy4ae, €CJU JJI1 OCYIIECTBIEHUS] COeIUHEHUs
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MEKAY COeAMHUTENbHBIMU PO(PHIISIME HY>KHA e OpMaLHs.

[IpennoyTuTenbHO, NEPBBIN COETUHUTEIBHBIN MPOPUIb CONEPIKHUT:

- HaNpPAaBJICHHBIN BBEPX SI3BIYOK,

- IO MEHBIIEH Mepe OfHY HANPaBJICHHYIO BBEPX IPaHb, PACIOJIOKEHHYIO HA PACCTOSTHUU
OT HaIPABJIEHHOI'O BBEPX SI3bIUKA,

- HAIPABJICHHBIN BBEPX JKEJIOOOK, 0Opa30BaHHBIN MEXKy HAIMPABIEHHBIM BBEPX SI3BIYKOM
U HalpaBJIEHHOH BBEPX TPaHbIO, MPU STOM HAINPABJICHHBIA BBEPX MKEJIOOOK BBIMOJHEH C
BO3MOXXKHOCTBK) NIpHE€Ma IO MEHbIIEH Mepe YacTH HANpPAaBJICHHOIO BHU3 SI3bIYKA BTOPOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- TO MeHbIIEH Mepe OAWH NepPBbIH (UKCHUPYIOIUN 3JIEMEHT, NPEATIOYTHUTENHEHO
MPEJOCTABIIEHHbIM HAa JajbHEH CTOPOHE HAIMpPABIEHHOTO BBEPX sI3bIUKa, OOpAIleHHOH OT
HaIPaBJIEHHON BBEPX IPaHy,

a MPENOYTHTEIBHO (KOMIUIEMEHTAPHBIIN) BTOPOH COSAMHUTENbHBIA PO HITE COTEPIKUT:

- IEpPBbII HANIPABJIEHHBIN BHU3 SI3bIYOK,

- IO MEHBbIIEH Mepe OJHY MEPBYI0 HANpPABJICHHYK) BHM3 I'PaHb, PACIOJOKEHHYK) Ha
PACCTOSTHUU OT HANPABJIEHHOTIO BHU3 SI3bIYKA,

- TIepBbIIl HAINPABJICHHBIN BHU3 JKEJIOOOK, 0Opa30BaHHBIM MEXIYy HAIPABJICHHbIM BHU3
SI3PIYKOM W HAIPABJICHHOW BHU3 T'PAHbIO, NIPU 5TOM HAIPABJICHHBIH BHHU3 JKEJIOOOK BBIIOJIHEH C
BO3MOXKHOCTBKO IpPHEMA IO MEHbBIIEH MepEe YacTH HAIpPaBICHHOIO BBEPX sA3bIUKA IEPBOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- N0 MeHbIIEH Mepe OOMH BTOPOH (PHUKCHPYIOLIMH 3JEMEHT, BBIOJHEHHBIH C
BO3MOKHOCTBIO B3aMMOJEUCTBHS C TEPBBIM (PUKCHPYIOLIUM 3JIEMEHTOM COCEOHEH MaHesH,
NpUYeM YKa3aHHBIA BTOPOH (PUKCHPYIOIIMI 3JEMEHT NPEATIOYTUTENIbHO TPENOCTABICH Ha
HaIPaBJIEHHON BHU3 [PaHMU.

[IpennoyrurenbHO, MEPBBIA (HUKCUPYIOIIUN 3JIEMEHT CONEPKUT BBICTYIT W/WIM Ta3, U
IPA 3TOM BTOPOH (UKCHUPYIOIIUH 3JEMEHT COAEPIKUT BBICTYN W/WIU ma3. BeicTynm 0OOBIMHO
BBIMIOJIHEH C BO3MOXKHOCTBIO IO MEHBIIEH Mepe YaCTUYHOIO MpuemMa B Ma3y COCeqHen
COCAMHEHHOW TMaHeNu ¢ I[eJbl0  OCYIIeCTBICHHS  3a0JIOKMPOBAHHOIO  COENMHEHUS,
NPEATIOYTUTENIHO BEPTUKAIBHO 3a0JOKMPOBAHHOTO COENWHEHMs. Takke BO3MOMKHO, UYTOOBI
nepBbli (PUKCUPYIOIIMN 3JIEMEHT U BTOPOH (UKCHUPYIOIIUH 3JeMeHT Obutm 00pa3oBaHbl He
KOMOWHAIMEH BBICTYII-T1a3, HO APYroil KOMOMHAIIMEH B3aUMOAEHCTBYIOINX NPO(QHINPOBAHHBIX
MOBEPXHOCTEN W/MJIM KOHTAKTHBIX TOBEPXHOCTEN C BBICOKMM TpeHHeM. B sTom mnocrnenHem
BapUAHTE OCYIIECTBJICHMUS IO MEHbIIEH Mepe OnWH (PUKCHUPYIOIMUI 3JEMEHT W3 IEePBOro
(PUKCHPYIOIEro 3JIeMEHTa W BTOPOro (PUKCUPYIOIIETrO 3JIEMEHTAa MOXKeT ObITh 00pa3oBaH

(mockoit winM  uMeromed WHyH (OpMy) KOHTAKTHOM TIOBEPXHOCTBIO, COCTOSIICH W3
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HeoOsI3aTeNIbHO  OTAENBHOrO IUIACTUKOBOTO MAaTepHalia, BBIMOJIHEHHOIO C  BO3MOXKHOCTBIO
CO3MAaHMSI TPEHUS C APYrUM (PUKCHPYIOIIMM 3JIEMEHTOM JIpPYTrOM MaHeNd B CLEIUIEHHOM
(COEIMHEHHOM) COCTOSIHUU. lIpuMepbl MIACTHKOB, NOAXOASAIIUX Ui CO3JAHUsS TPEHUs,
BKJIFOYAIOT:

- Auerans (POM), sxecTKMI U MPOYHBIN C XOPOLIUM COMPOTUBIIEHHEM Mo3yuecTu. OH
oOnagaer HU3KUM KO3(PUIHMEHTOM TPEHHUS, OCTAeTCsl CTAOUIIBHBIM MPU BBICOKMX TEMIIEpaTypax
U o01amaeT XopoIel yCTOHUNBOCTBIO K TOPsiYei BOJE;

- Heitnon (PA), xoTopblii moriomaer OoJble Bjiard, 4eM OOJIBITUHCTBO IMOJMMEPOB,
NpyUYeM yIapoONpOYHOCTh U OOIIME CBOWCTBA TMOIMJIOIIEHHS SHEPTrUM JEHCTBUTEIBHO
yJIyYIIAKOTCs, KOTJa OH MOTIomaeT Biary. HeioHs! Takske 001a1at0T HU3KUM KO3 UITUEHTOM
TPEHUs1, XOPOLINMHU SJIEKTPUYECKUMU CBOMCTBAMU U XOPOILIEH XUMUYECKON CTOMKOCTBIO;

- Homudranamun (PPA). 310T BEICOKO3(()EKTUBHBIA HEMJIOH OTIMYAETCS YJIYUYIICHHON
TEPMOCTOMKOCTBIO U HU3KUM MoryomeHneM Biard. OH Takke 00Jamaer Xopomed XUMHIECKOH
CTOMKOCTBIO;

-  THommdupadpupkeron (PEEK) sBnsieTcs TepMOIIACTUYHBIM —TMPH  BBICOKOH
TEMIIEpaType ¢ XOpolleld XUMHYECKOW M OrHEeCTOMKOCTBIO, OOBEIUHEHHOW C BBICOKOM
npoyHocThO. PEEK 9acTo HCMONB3YIOT B a3pOKOCMUYECKON NPOMBILIIEHHOCTH;

- Nomupenunencyapdpun (PPS) obnamaer OamaHCOM CBOWCTB, BKJHOYAS XUMUYECKYIO
CTOHKOCTb M CTOMKOCTb K BBICOKOH TeMIeparype, OrHECTOMKOCTb, TEKy4eCTb, CTaOMJIbHOCTD
Pa3MepoB U XOPOLINE dJIEKTPUIECKHE CBOUCTBA;

- IomuOytunenrepedpranar (PBT), xoropblii umeer craOuibHBIE pa3Mepbl U HUMEET
BBICOKYK0 TEPMOCTOMKOCTb M XHUMHYECKYK) CTOMKOCTb C XOPOLIMMHU 3JIEKTPUYECKUMU
CBOMCTBAMH;

- Tepmomnactuuneni nonuumup (TPI) mo ceoelt mpupope sBAse€TCs OrHECTOWKUM C
XOPOUINMH (PU3NIECKUMHU, XUMHYECKUMH U U3HOCOCTOWKIMHU CBOWCTBAMH.

- Tomukapbonat (PC), oOnagarommuii XoOpomed yaaponpOYHOCTBIO, BBICOKOH
TEPMOCTOMKOCTBIO M XOpolLIed cTa0MIbHOCTBIO pa3MepoB. PC Takke o0namaer XOpOIIUMHU
JJEKTPUUECKUMH CBOWCTBAMHM M SIBJIIETCSl CTa0MJIBHBIM B BOJAE M MHHEPAIbHBIX HJIH
OpraHUYeCKUX KHUCIJIOTax; U

- Hommadpupumun (PEI), coxpansromuii MpoOYHOCTh M KECTKOCTb MPU TOBBIIEHHBIX
temneparypax. OH Takxke oOnagaer XOpoLIed JOJITrOBPEMEHHOH TEPMOCTOMKOCTBIO,
CTa0MJIBHOCTBIO Pa3MepOB, MPHUCYINEH OTHECTOHKOCTBIO U CTOWKOCTBIO K YIJIEBOAOPOAAM,
CIMPTaM U rajoreHUpOBaHHBIM PaCTBOPUTEIISIM.

MOXHO TpencTaBuTh, YTO TEPBBIH  COCOUHUTEIBHBIM MNPOPWIB U BTOPOH

COeI[I/IHI/ITeJ'IbeII\/'I HpO(l)I/I.]'Ib BBIITOJIHCHBI TaKUM o6pa30M, 4yTOOBI B COCAMHCHHOM COCTOsAHHNU
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UMEJIOCh  33JaHHOE€  HATSDKEHHWE, KOTOpOe  MPMKUMAeT  COEAMHEHHbIE MaHeIu  Ha
COOTBETCTBYIOIIMX KpasiX APYr K APYry, MPUYEM 3TO MPEANOYTUTENBHO OCYIUECTBIAKT MyTEM
HAJIOKEHMSI TMEPEKPBIBAIOIINXKCS KOHTYPOB MEPBOTO COEIUHUTEIBHOrO MPOQUIST M BTOPOTO
COEAMHUTENBHOTO MPOQUIIS, B YaCTHOCTH, MEPEKPBIBAIOLINXCS KOHTYPOB HAIIPAaBJIEHHOTO BHU3
SI3bIYKA U HAIIPABJIEHHOTO BBEPX KEJIOOKA M/WIHM NEePEKPBIBAIOIIHNXCS KOHTYPOB HANPABICHHOTO
BBEPX 5I3bIUKA U HAIPABJIEHHOT'O BHU3 XKeJIOOKa, U MPH 3TOM MEPBBIH COEAMHUTENbHBIN POQHITH
U BTOPOH COENMHUTENbHBIH MPO(HIb BBIIOJHEHBI TaKUM O0pa3oM, YTO [IBE€ TAaKHE MaHENH
MOKHO COEAMHMTb JpYyr C APYIOM IIOCPEACTBOM CKJIAABIBAIOLIETO ABM)KEHHUS BHU3 W/WIU
BEPTUKAJIBHOIO JBIKEHUS TaK, YTO B COENMHEHHOM COCTOSHUM MO MEHBbIIEH Mepe 4acTb
HAIPaBJIEHHOTO BHU3 SI3bIYKA BTOPONU COEAUHUTEIBbHON YaCTH BCTABJICHA B HAIIPABJICHHBIN BBEPX
XKeJOOOK TMepBON COCAMHUTENBHOW YaCTH TaK, YTO HANPABJICHHBIA BHHU3 SI3bIMOK 3a)KaT MEPBOU
COEIMHUTENBHOM 4acThbiO, /UM HAIPaBJIEHHbIN BBEPX sI3bIUOK 3a)XKaT BTOPOM COENMHUTEIbHOMN
YacCThbIO.

B nmpeanoutuTensHOM BapHaHTE OCYLIECTBJIEHUs MAHEIb COAEPKHUT MO MEHbIIEH Mepe
OOUH TPETHUH COENMHUTENbHBIH MNpopuiIb W 1O MEHbIIeH Mepe OIWH YeTBEPThIN
COEAMHUTENBbHBIA TPO(UIIb, HAXONALINECS, COOTBETCTBEHHO, HAa TPEThEM Kpae NaHeIH U
YEeTBEPTOM Kpae MaHeN!, IPU 5TOM TPETUI COeNUHUTEIbHBIN MPOPUIb CONEPIKHUT:

- HampaBJeHHbIH BOOK s3BIYOK, MPOXOMSINUI B HANPaBJIEHUH, IO CYIIECTBY
NapaJuIeJIbHOM BEPXHENU CTOPOHE OCHOBHOTIO CJIOS,

- IO MEHbIIEH Mepe OAHY BTOPYK) HAIpPABICHHYIO BHHU3 IPaHb, PACMOJIOKEHHYK) Ha
PaCCTOSIHUU OT HAINPaBJIEHHOTO BOOK SI3bIUKA,

- BTOPOH HaIlpaBJIEHHBI BHU3 XeJNOOOK, OOPAa30OBAHHBIM MEXIy HAaIlpaBJIEHHBIM BOOK
SI3BIYKOM U BTOPOH HANPaBJICHHOW BHU3 PAHBIO,

IIPH 3TOM YETBEPTHIH COENUHUTENbHBIN NPO(UITH CONEPIKUT:

- TpeTUl XKeNOoOOK, BBITIOJHEHHBIH C BO3MOXKHOCTBIO Pa3MELICHMS IO MEHbLICH Mepe
YaCTH HAINpPaBJIEHHOTO BOOK SI3BIYKA TPETHETO COCOUHHUTEIBHOTrO MPO(uist cocenHeil maHemw,
NpUYeM yKa3aHHBIN TpeTHH xKeI000K 00pa30BaH BEPXHUM BBICTYIIOM U HIJKHUM BBICTYIIOM, TIPU
STOM YKa3aHHBII HUKHUH BBICTYIT CHA0KEH HAIIPABJIEHHBIM BBEPX (PUKCHPYIOLINM 3JIEMEHTOM,

IPU 3TOM TPETUI COEAMHUTENbHBIA MPOPUIb W YETBEPTHIN COCAMHUTENBHBIA MPOpUIb
BBIMTOJTHEHBl TaKUM O0pa3oM, 4YTO J[BE€ TAaKHE IaHEIH MOXKHO COEOUHUTb IPYr C JAPYroM
MOCPECTBOM MOBOPOTHOI'O ABUKEHUS, IPU 3TOM B COEJUHEHHOM COCTOSIHMM: IO MEHbLIEH Mepe
YacTh HAINPaBJIEHHOTO BOOK sI3bIYKAa NMEPBOH IAHEIH BCTABJIICHA B TPETHH KEJIOOOK COCEmHEH
BTOPOH MaHeNH, U IPU 3TOM [0 MEHBIIEH Mepe YacTh HANPaBJICHHOTO BBEPX (PUKCHUPYIOLIETO
3JIEMEHTa YKa3aHHOW BTOPOW MaHEeNU BCTAaBJIEHA BO BTOPOH HAIPABICHHBIH BHHU3 KEJIOOOK

YKa3aHHOH NEepBON MaHeNu.
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IManenb, OOBIMHO OCHOBHOM CJIOHM, B YACTHOCTH, IO MEHbIIEeH Mepe OJUH OCHOBHOMU CIIOW,
NPEATIOUTUTENBHO COAEPKUT NepepaboTanHblil Matepral. IlepepaboTaHHbIil MaTepran OOBIMHO
OTHOCUTCSI K TIOBTOPHOMY MHCIIOJIb30BAaHHMIO MaTepuana, OCTaBIIErocs B  pe3yJbTaTe
MPEALIECTBYIOIIMNX NPOLIECCOB U3TOTOBJICHHUS (TTAaHEH).

[Ipenmo4rurensbHO, TIO MEHBIIEH Mepe ONUH KeJOOOK, U MPEANOYTHTEIHHO KasKIbIN
XKeJmoOOK, CHaOXEeH IO MEHbLIeH Mepe OIHHUM MNPOTHBOMUKPOOHBIM BELIECTBOM. OTO
obecrnieunBaeT 3ByKOBOH Oapbep it OakTepuil, r(puOOB U Tak Hajiee

OCHOBHOI CJIOH MpEANOYTUTENbHO HMeEEeT TOJIIMHY IO MeHblled Mepe 3 MM,
NPEATIOUTUTENFHO 110 MEHbIIEH Mepe 4 MM U ele Ooee MpeanovYTUTENBHO 110 MeHbINe Mepe 5
mM. TomuHa naHenu oOpIMHO cocTaBisieT oT 3 10 10 MM, PEATIOUYTUTENBHO OT 4 10 8 MM.

UzobpereHne Takke OTHOCHTCS K JEKOPAaTHBHOMY TNOKPBITHIO, B YaCTHOCTH, K
JE€KOPaTUBHOMY  HANOJbHOMY TIOKPBITHIO, JEKOPATUBHOMY IOKPBITHIO TOTOJKA WIU
JE€KOPAaTUBHOMY TIOKPBITHIO CTE€HBbl, COJAEpKallleMy MHOKECTBO B3aUMHO COEAMHEHHbIX
JIEKOPATUBHBIX TMaHENeH COriacHo m3o0pereHmro. ITokpbITHE Takke MOJKHO YCTaHABJIHMBATH B
BEPTUKAJBHBIX yIJIaX, BO BHYTPEHHHUX YIJIaX MEPECEKAIOLINXCs CTeH, MPEeAMETOB MeOeIn U BO
BHELIHUX YIJIaX, HalIpUMep, B IPOXOax.

IlopsinkoBble HOMeEpa, WCHOJb3yeMble B OTOM JOKYMEHTE, TaKue KaK «IepBblii»,
«BTOPOH» U «TPETUH», HCIONb30BAHBI TOJBKO B LesAX wuaeHTupuxauuu. CrenoBaTenbHO,
UCTIOJIb30BAaHUE BBIPAKEHUH «TpeTHUll (DUKCHPYIOIIMHA 3JEMEHT» H «BTOPOH (PUKCHUPYIOIIUH
3JIEMEHT» HE 00s13aTeNIbHO TPeOyeT ONHOBPEMEHHOI'O MPHCYTCTBUS «IEPBOr0 (PHKCHPYIOLIETO
QJICMCHTAa».

JlekopaTuBHBIE  TAHENHM  COTNIACHO  M300pPETeHHI0  TaKke  MOXKHO  Ha3bIBaTh
IEKOPATUBHBIMU IUIHTKaMU. llog «KOMIUIEMEHTapHBIMU» COCOUHHUTEIBHBIMH TPOQUISIMU
NOAPA3yMEBAETCs, YTO 3TH COEOUHHUTENbHbIE MPOPMIM MOTYT B3aUMOIEHCTBOBATH IPYT C
apyroMm. OmHAKO Uil 3TOTO KOMIUIEMEHTAPHBIE COCOUHHUTEIbHBIE MPOQMIN HE 00S3aTeNbHO
JOJDKHBI UMETh KOMITIeMeHTapHble Gopmbl. [lox (ukcauneil B «BepTUKAIBHOM HANPaBICHUN»
noapasymeBaercsi (UKCalusl B HAIMPABICHHWM, IMEPIEHAMKYJSIPHOM IUIOCKOCTH maHenu. Ilox
(duKcanneli B «rOpPU30HTAIBHOM HAIPaBJIEHUW» MOApa3yMeBaeTcsl (PUKcalus B HAMpPaBJICHUH,
NEePIEeHAUKYJISPHOM COOTBETCTBYIOIIUM COEAUHEHHbIM KpasM ABYX MaHesell U mapajuielbHOM
W COBMAJIAKOIIEM C TUIOCKOCTBIO, 0OPa30BaHHON MaHEISIMH.

Uzobperenne Oyner OOBSICHEHO HA OCHOBE HEOTPAHHYMBAOLINX HJUTIOCTPATUBHBIX
BaPUAHTOB OCYIIECTBIIEHUs, IPEICTABIEHHBIX Ha CIEAYIOMUX (QUTYpaxX, HA KOTOPBIX:

Ha ¢ur. la mpencraBieHO CXeMaTHYHOE M300pa’k€HHE MHOTOLETEBOH MaHeIH Ui
UCTIOJIb30BAHUS B CHCTEME MHOTOLIENIEBBIX TTAHEJIEH COrIAaCHO H300PETEHUIO;

Ha ¢ur. 1b npeAcTaBIeHO CXeMaTHYHOE H300paskeHNEe CUCTEMbI MHOTOLIEIEBBIX MTAHENEH,
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coJiepIKalieil MHOKeCTBO MHOTOLIEIEBBIX MaHeNeH, Kak Moka3aHo Ha ¢ur. la;

Ha ¢Qur. 2a TPEeACTaBICHO CXEMAaTUYHOE M300paKeHHWEe JBYX pPas3HbIX THUIIOB
MHOTOLIEJIEBbIX MaHesNel AJid HCHOJb30BaHUS B APYIOM BapHaHTE OCYLIECTBIIEHUS CHUCTEMbI
MHOTOLIEJIEBBIX TIAHENEH COrNIaCHO H300PETEHHIO;

Ha (ur. 2b npeACTaBIeHO CXeMaTHYHOE H300paskeHNEe CUCTEMbI MHOTOLIEIEBBIX MTaHENEH,
coJiepIKalieil MHOKeCTBO MHOTOLICIEBBIX MaHeNeH, Kak MoKa3aHo Ha dur. 2a;

Ha ¢ur. 3a mpencraBiIeHO CXEMAaTHYHOE M300pa’k€HHE MHOTOLETEBOH MaHeIH Ui
UCIOJb30BaHUsl B €ll€ OJHOM BapHUaHTe OCYLIECTBIEHHS CHUCTEMbl MHOIOLEJNEBbIX NaHenei
COTTACHO M300PETEHHIO;

Ha (ur. 3b npencTaBIeHO CXeMaTUYHOE N300paskeHNE CUCTEMbI MHOTOLIEIIEBBIX MTAHENEH,
coJieprKalieil MHOKeCTBO MHOTOLIEIEBBIX MaHeNeH, Kak MoKa3aHo Ha ¢ur. 3a;

Ha ¢ur. 4a nMpencTaBIeHO MOMEPEYHOE CEYSHHUE O JIMHUU A-A MHOTOIENEBOH MaHEeNH,
KaK Mmokas3aHo Ha ¢ur. la, 2a win 3a;

Ha ¢ur. 4b mpeacraBneHo nonepevyHoe cedeHue no JMHUM B-B MHOrouenesol manenw,
KaK Mmokas3aHo Ha ¢ur. la, 2a win 3a;

Ha ¢ur. 5a-5¢ mpencTaBieHO MONEPEYHOE CeUeHHe ABYX MHOTOLENIEBBIX MaHeNeH, Kak
nokasano Ha ¢ur. la, 2a win 3a B mepBOM, BTOPOM U TPETbEM COEAMHEHHOM COCTOSHUH,
COOTBETCTBEHHO;

Ha ¢ur. 6a-6C TMPencTaBICHO MOMEPEUHOE CEYEeHHE JIBYX MHOTOLEIEBBIX MaHeNed ¢
ANbTEPHATUBHBIMHI COCIMHHUTENbHBIMU NPOQUISIMHA B IIEPBOM, BTOPOM H TPETHEM COESAHMHEHHOM
COCTOSTHUM, COOTBETCTBEHHO; a

Ha ¢ur. 7a-7c TpencTaBIEHO MOMNEPEUYHOE CEYEeHHE JIBYX MHOTIOLIEIEBBIX MaHeNed ¢
JOTOJTHATEIBHBIMI  AJTbTEPHATUBHBIMU COEIUHUTEIBHBIMI NMPOQWISIMA B TIEPBOM, BTOPOM H
TPETHEM COEIMHEHHOM COCTOSIHUM, COOTBETCTBEHHO.

Ha ¢wur. la mpencraBieHO cxeMaTHyHOE H300paKE€HHE MHOTOLENEBONH NEKOPATHBHON
na"Henu (100) nna wucnonw3oBaHus B cucteme (110) MHOroueneBbIXx HaHeJeH COrJIaCHO
uzobperenmro. Ha ¢urype mnpeacrasnena maHenb (100), wMeromass mepByH mapy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpyrO mapy NMpPOTUBOMOJOKHBIX KPaeB, COCTOSINYI0 U3 Broporo kpas (102) u
APYroro npoTUBONOJIOXKHOrO TpeThero kpas (103). Ilepsslii, BTopoit u Tperuit kpas (101, 102,
103), COOTBETCTBEHHO, IMEIOT MEPBBI, BTOPOH U TpeTUil coenuHuTeNnbHble podm (104, 105,
106). Ilepsblii coenuHuTenpHbI mpoduib (104) u Tperuit coepmHMUTENbHBINA npoduis (106)
BBIMOJTHEHBI TAKUM 00pa3oM, 4ToObl nBe Takue maHeau (100) MOKHO OBLJIO COEAMHHUTH IPYT C
IpyroM Ha mepBoM U TperbeM Kpasix (101, 103) mocpencTBom noBopoTHOro aprkeHus. Kpome

TOro, BTOPOH coenuHUTeNnbHBIA mpodunb (105) u Tperuit coemuuuTenbHbIN npoduns (106)



24

BBIMOJTHEHBI TAKUM 00pa3oM, 4ToObl nBe Takue maHeau (100) MOKHO OBLJIO COEAMHHUTH IPYT C
IPYroM Ha BTOPOM U TpeTheM kpasix (102, 103) mocpencTBOM CKIIaABIBAIOLIETO ABMKEHUSI BHU3
U/WIM BEPTUKAJbHOIO ABIKEHHUA. lIponopluoHalbHOE COOTHOLIEHHE MEXKAY IIMPUHOW U
muHoM manenu (100) MoxHO BRIOpaTh Mo skenanuto. Ha ¢ur. 1a mpencrasieHa TONBKO OHA U3
MHO)XECTBA BO3MOJKHOCTEHW, TIpU 3TOM TAHEIb HMEET BepxXHIOK cropony (107) ¢
NPSIMOYTOJIbHBIM KOHTYpoM (108). OnHako Takyke BO3MOXKHO, YTOOBI IIUPUHA M JJIMHA MAHEN
(100) Opum Takumu, utoObl maHenb (100) umena BepxHIOIO cTopoHy (107) ¢ KBagpaTHBIM
KOHTYPOM.

Ha ¢ur. 1b npencraBneno cxemMarudHoe nzobOpaskeHue cuctembl (110) MHOroLeneBbIx
naHenel, coaep:kaield MHOXKECTBO MHoroueieBbix naneneii (100), kak mokazano Ha ¢ur. la.
Xorst kaxpmas u3 mnaHenedn (100) sBnseTcs 5SKBUBAJICHTHOM W HMEET TMEPBYI0 Tapy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpPYyIO mapy MPOTHUBOIOJIOKHBIX KPaeB, COCTOALIYI0 M3 BTOporo kpas (102) u
MPOTUBOIIOJIOKHOTO Tperbero kpas (103), manenu (100) MOXKHO COENHMHSTH PA3HBIMH ITyTSIMHU
Omaromapst COBMECTHMMOCTH  COENUHHUTENbHOro mnpodwmis Tperbero kpas (103) ¢
COEAMHUTENbHBIM MpOoQHIIeM Kak NepBoro, Tak M Broporo kpas (101, 102), uro mpuBoauT K
pasnuuHbiM cxeMaM (111, 112) nanenei BHyTpu ofHOM cuctemsl (110) MHOrOLENEBbIX MaHeeil.
B uzobpakenHoii cucteme (110) MHOTOLIETIEBBIX MaHeNeH, B KOTOPOU otaenbHble manenu (110)
UMEIOT BepxHIo cTopony (107) ¢ npsmoyronapHeM KoHTYpoM (108), kaxnasa us naneneit (100)
uMeer JUIMHHYIO cTOpoHYy (113) u xopoTkyro cropony (114). Takum oOpa3om, pasHble CXEMbI
(111, 112) maneneit co3marOT MyTeM COEOWHEHHs] TepBoil cxembl (111) B3aMMOCOEAMHEHHBIX
naneneit (100), B koropoit ux anunHas cropoHa (113) coenunena ¢ aauHHOW cTopoHOM (113)
cocenneit manenu (100), co Bropoii cxemoii (112) B3ammocoenuHeHHbix mnaneneit (100), B
KoTOpoH ux ajuHHAs ctopoHa (113) coenunena ¢ nmuHHOM cTropoHoit (113) cocenneli manenu
(100), a ux xopotkas cropona (114) coenunena ¢ koporkoil croponoi (114) npyroit cocennei
na"enu (100). 3a cuer sToro nepsast U Bropas cxembl (111, 112) naneneil moBepHYTHI APYT K
apyry Takum oOpasom, 4To miauHHBIE CTOpoHbI (113) manenedi (100) mepsoii cxembr (111)
naHesel pacnoyioKeHbl o yrioM 90 rpaaycoB OTHOCUTENBHO IJIMHHBIX CTOpOH (113) maneneit
(100) Bropoii cxemsl (112) maneneii. ITo coennHeHHe MeXIy pasHbiMu cxemamu (111, 112)
MaHeJel CTAHOBHUTCS BO3MOMKHBIM Oyarofapsi COEOUHEHUI0 KOPOTKHMX CTOpoH (114) maneneit
(100) mepsoit cxembl (111) maneneit ¢ nmuHHbIMU ctopoHamu (113) maneneii (100) BTOpOM
cxembl (112) mnaneneii. YcranoBky cuctemsl (110) maHenedl MOXHO OCYIIECTBISTH MyTEM
HakJioHa riepBoro kpas (101) manenn (100), moanexainei yCTaHOBKE, OTHOCUTENIBHO TPETHETO
kpast (103) yxe ycraHosnerHoil manenu (100), uro oObMHO B3aMMHO (PUKCHUPYET yKa3aHHbIE

na"enu (100) kak B BEpTUKAJIbHOM, TaK U B FOPU3OHTAJIbHOM HampaBieHUU. Bo Bpems sToro
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HAaKJIOHHOTO WJIM T[OBOPOTHOro nBmkeHWs mnaHenu (100), moanmexamnedl ycTaHOBKE,
OTHOCUTENIbHO Yyike ycTaHoBieHHoM maHenu (100) Bropoit kpaét (102) mamenmu (100),
NOJJIesKale YCTaHOBKE, OyAeT coequHeH (OMHOBPEMEHHO) ¢ TpeThbuM KpaeMm (103) npyroii yixe
ycraHosieHHOH nanenu (100), 4To 0OBIMHO OCYLIECTBISIIOT MyTEM OIyCKaHHSI MIIH CKJIAIBIBAHHS
na"enu (100), nmoanexaineil yCcTaHOBKE, OTHOCHUTENBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu
(100), Bo Bpems vero BTopoil kpaii (102) nanenu (100), noanexaiuel ycTaHOBKe, U TpETHH Kpaii
(103) npyroii yxe ycranosiaenHod naneimu (100) OymyT Bpe3aThCsi (IPUCTETMBATHCS) IPYT K
apyry. Oro mpuBoguT K ¢ukcanmu nadenu (100), momnexameidl yCTaHOBKE, OTHOCHUTENBHO
Opyroi yxe ycranosieHHOH naHenu (100) kak kak B TOPU3OHTAIBHOM, TaK U B BEPTUKAJIBHOM
HalpaBJIeHUH.

Ha d¢ur. 2a mnpencraBieHO cxeMaTHYHOE HM300paK€HHWE [IBYX Pa3HbIX THUIIOB
MHoOTOLEeNeBbIX manened (201, 202) s UCNONBb30BaHUSL B IPYTrOM BapHaHTE OCYLIECTBIEHUS
cuctemsl (200) MHOTOLIETIEBBIX TaHeNel coracHo nm3o0peteHnto. Kak u MHOrouesesasi maHeiab
(100), mokaszannas Ha ur. la, kaxxgas w3 >tux naHened (201, 202) comep:KUT MEPBYIO TApy
MPOTUBOIOJOKHBIX KPaeB, COCTOSIYIO K3 nepsoro kpas (101) 1 npoTHBOMONOKHOTO TPETHEro
kpas (103), u BTOpyrO mapy NMpPOTUBOMOJOKHBIX KPaeB, COCTOSINYI0 U3 Broporo kpas (102) u
MPOTUBOMNOJIOKHOTO TpeThero kpas (103). OnaTs ke, nepsblil, BTOpoil u Tpetuit kpas (101, 102,
103), COOTBETCTBEHHO, IMEIOT MEPBBI, BTOPOH U TpeTUil coenuHuTeNnbHble podm (104, 105,
106), mpu 3TOM NIEPBBIN COeNUHUTENbHBIN Mpodmb (104) u TpeTHit coenMHUTENBHBIN TPOPHITH
(106) BbIMONHEHBI TakuM oOpazom, uto naBe maHenw (201, 202) MOXKHO COENUHUTH APYT C
JPyroM Ha nepBoM U TpeTheM kpasix (101, 103) nocpeacTBoM MOBOPOTHOIO ABMXKEHUs, & BTOPOMH
coeauHuTEeNbHBINA pod e (105) u TpeTnit coenuHUTeNBHBIN PO b (106) BHIMOTHEHBI TAKIM
oOpasom, uto ase maHenu (201, 202) MOKHO COCIUHHUTH APYT C APYTOM HAa BTOPOM U TPEThEM
kpasx (102, 103) nocpencTBOM CKJIaJbIBAIOLIErO JABIKEHHUS BHU3 W/WINM BEPTUKAJIBHOIO
newkeHus. OQHAKO Ha 3TOT pa3 €CTh JBa pasHbIX Tuma ma”enen (201, 202), mpu 3TOM
coeauHuTeNnbHble Tipodruu (105, 106) omHON mapbl MPOTHBOMONIOKHBIX KpaeB (102, 103) Ha
naHensix (201) mepBOro THmMa pacrosIOKEeHbI 3ePKABHO MEPEBEPHYTHIM 00Pa30M OTHOCHUTEBHO
coennHUTENBHBIX Tpoduneir (105, 106) cooTBeTcTBYOWEH Napbl MPOTHBOIMOJIOXKHBIX KpPaeB
(102, 103) Ha manenu (202) Broporo tuna. CreayeTr 3aMeTHTh, YTO M300pakKeHHBIE Tapbl KPaeB
nanenedi (201, 202) pa3HbIX THIOB, KOTOPBIE SIBJISIETCS 3€PKATBHO MEPEBEPHYTHIMU, OOpa30BaHbI
BTOpbIMM U TpeTbuMHu Kpasmu (102, 103). OpHako Takke BO3MOXKHO, YTO 3€pKajbHO
NepeBEPHYTHIE Mapbl KpaeB 00pa30BaHbl MEepBBIMU U TpeTbuMu Kpasimu (101, 103). Kpome Toro,
MHorouenesble nanenu (201, 202) nias UCIOAB30BaHUS B 3TOH cucTteme (200) MHOIOIEEBBIX
naHesjell uMeroT BepxHIOK cropony (107) ¢ kontypom (208) B BHIme mapajuienorpamma. Jlsa

cmeskHbIxX kpas (101, 102, 103) stux naneneit (201, 202) npu 5ToM 00pa3yroT JHOO OCTPHIH yro
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(203), nmubo Tymoii yroa (204). B 3ToM KOHKPETHOM BapHaHTE OCYLIECTBICHHS MIEPBbIA U BTOPOH
kpait (101, 102), coorBercTBeHHO, TpeThu Kpas (103) obpasyror Tymoi yron (204) toro ke
pasmepa, Torna Kak nepsblii u Tpetuit kpait (101, 103), cOOTBETCTBEHHO, BTOPOM U TPETUH Kpail
(102, 103) obpasyrot octpslii yrona (203) Toro ke pasmepa. PasHuna B kKoHPUTypaLuu naHenei
u koHTypa (208) B BHAe mnapamienorpamMma uXx BepxHed croponbsl (107) obecreunBaer
obpazoBanue >tumu nanensimu (201, 202) mesporHON cxembl (205) B COEAMHEHHOM COCTOSIHHH.

Ha ¢ur. 2b npencrasneno cxeMaTudHoe nzoOpakeHue cuctembl (200) MHOTOLIETEBBIX
naHenel, coaepKamieil MHOKeCTBO MHOToIeNieBbIX maHenen (201, 202), kak mokasaHo Ha (wur.
2a. Kak yxe obcyxnmanock panee, MHoronesnieBble manenn (201, 202), oOpa3yoline 4acTh 3TOU
cucremMbl  (200) MHOroueneBbIX MaHeneid, OBIBAIOT JABYX  pPa3HBIX  (3€PKAJIbHBIX)
TUNOB/KOH(UTyparuii. XoTs pasnuune B KOHPUTYpaluu NaHened u GopMme mapauiesorpamma
ux BepxHel moeepxHocTH (107) obecrmeumBaer obOpaszoBanue sTumu manensimu (201, 202)
HIEBPOHHOM cxeMbl (205) B COEANHEHHOM COCTOSIHUHU, PUYEM MEepPBasi mapa MPOTHUBOIIONOKHBIX
KpaeB coctout u3 mepsoro kpas (101) u mporuBomosnoxkHOro Tperbero kpas (103), a Bropas
rapa MpOTUBOIOJIOXKHBIX KPaeB COCTOUT U3 Broporo kpas (102) 1 mpoTUBOMNONIOKHOIO TPETHETO
kpast (103), mpu sTomM coemunuTenpHbI npoduie (106) Tpervero kpas (103) coBmectum ¢
coequHuTeNbHbIM Tipodunem (104, 105) xak nepBoro, Tak u Broporo kpas (101, 102), Taxxke
obecrieunBaeT coenunenne naneneit (201, 202) pa3HbIMH MyTSAMH, YTO MPUBOAMUT K PA3IMUHBIM
cxemam (206, 207) maneneli BHyTpu ogHOM cuctembl (200) B3aIMOCOETMHEHHBIX MHOTOLIEIEBbIX
na"enedi. Kak u B cucreme (110) MHOromeneBbIx maHejel, mokasaHHoH Ha ¢ur. 1b, pasHbie
cxembl (206, 207) maHenedl Cco3malOT TyTeM COeAMHEHUs1 TmiepBoll  cxembl  (206)
B3auMocoenuHeHHbix maHenein (201, 202) co Bropoit cxemoi (207) B3aMMOCOEAWHEHHBIX
naneneit (201, 202). Baytpu stux ornenbhbix cxem (206, 207) naneneit kaxnas nadens (201,
202) uMmeeT KaKIyr W3 map nporuBonoyoxkHbix kpaes (101, 103; 102, 103), coenuHeHHBIX C
kpasimu (101, 102, 103) coceqaux naneneit (201, 202), ABIAOUINXCS YaCThIO COOTBETCTBYIOLIEH
napsl MPOTUBONONOXKHBIX kpaes (101, 103; 102, 103) ykazaaHbix cocenHux naneneut (201, 202).
Onnako coennHeHue mepBodl W BTopor cxem (206, 207) maHesnel OCYIIECTBIAIOT Ojaromaps
coenuneHnio maHenn (201, 202) mepsoit cxemsl (206) maneneit ¢ kpaem (101, 103),
00pa3yroImuM 4acTh OMHON mapbl MPOTUBOMONOKHBIX Kpaes (101, 103) ¢ manensto (201, 202)
BTOopoii cxembl (207) manenefi ¢ kpaem (102, 103), oOpasyromuM dYacTb APYroOW,
HECOOTBETCTBYIOIIEN mapbl MPOTUBOMNOJOKHBIX kpaeB (102, 103). PesynapraTom sBisieTcs
cuctema (200) B3aMMOCOE€IMHEHHBIX MHOTOLIEJEBbIX MaHesel, coeprkalias Be pa3Hble CXEMbl
(206, 207) naHenel, KoTOpble MOBEpHYThl Ha 90 rpagycoB OTHOCUTENBHO ApPYr Apyra.
YcranoBka cucrteMbl naHeneil (200), mokazaHHOH Ha ¢ur. 2b, 0OBMHO aHAJOTHMYHA YCTAaHOBKE

cuctemsl (110) maneneii, mokasanuoi Ha ¢ur. 1b.
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Ha ¢wur. 3a mpencrasneHo cxemMaTHdHOE HM300paxkeHne MHoroueneBoil nanenu (301) mus
UCTIOJIb30BAHUSL B €II€ OJHOM BapHaHTE OCYLIeCTBJeHUs1 cuctembl (300) MHOrouenaeBbIx
na”enel corjacHo uszoOpereHuro. B ornmume ot MHoromeneBbix maHeneh (100, 201, 202),
NnoKa3aHHbIXx Ha ¢ur. la m 2a, xaxmas un3 otux mnadeneid (301) comepkuT TpU maphwl
MPOTUBOMOJOXKHBIX KPaeB U UMeET BepxHIOW CcTOpoHy (107) ¢ mpaBUIBHBIM LIECTUTPAHHBIM
koHTypoM (302). IlepBass mapa HpOTHBOIOJIOKHBIX KpaeB COCTOUT u3 mepsoro kpas (101) u
MPOTUBOMNONOKHOTO TpeTbero kpas (103). Bropas u TpeThs mapa NpOTHUBOIIOJIOXKHBIX Kpaes
cocroutr u3 BToporo kpas (102) u mporuBomnonoxHoro tperbero kpas (103). 3a cuer storo
nepBbIi, BTOpor U Tpetui kpas (101, 102, 103) pacrnonokeHsl TaKUM 00pa3oM, YTO TPEThH Kpast
(103) HaxomsiTCsl HEMOCPEACTBEHHO PSIAOM JIPYT € APYyroM, a Bropblie Kpas (102) HaxomsTcs Ha
oboux kpasix psyuoM ¢ niepebiM kpaeM (101). CrnegosarensHo, BTOphIe Kpas (102) He HaxomaTCs
psigoM npyr ¢ apyrom. OOIIHOCTH MEXKIy O3THMH MHorouejeBbiMu manensimu (301) wu
mHoroueneBbivu nanersimu (100, 201, 202), nokasaHHeiMu Ha ¢ur. la u 2a, OOHAKO COCTOUT B
TOM, 4YTO TIEpPBBINA, BTOpoi u Tpetuit kpas (101, 102, 103), cOOTBETCTBEHHO, UMEIOT MEPBBIi,
BTOPOWl U Tperudl coenmHuTenbHble mnpodumu (104, 105, 106), npu >TOM TEpPBbBIH
coeauHuTENbHBINA pod e (104) u TpeTnit coenuHUTENBHBIN PO HIb (106) BHIMOTHEHBI TAKIM
oOpasom, uro aee manenu (301) MOKHO COGAMHUTD APYT C IPYrOM Ha NMEPBOM U TPEThEM Kpasix
(101, 103) mocpencTBOM MOBOPOTHOTO JIBHKEHHUSI, & BTOPOH COEAUHUTENbHBIN npodb (105) u
TpeTHii coenuHUTeNbHbIN npodmib (106) BbIMOIHEHBI TakKUM 00pa3oM, 4To nBe manenu (301)
MOXKHO COEIWHUTh APYTI C APYroM Ha BTOpoM U TperbeM kpasx (102, 103) mocpenctsom
CKJIAJBIBAIOLIETO ABMKEHUS] BHU3 W/UJIM BEPTUKAIBHOTO IBHKESHUS.

Ha ¢ur. 3b npencrasneno cxemMatudHoe nzobOpakeHue cuctembl (300) MHOTrOLIETEBBIX
naHenel, copepikaineii MHOXKeCTBO MHOToLeIeBbIX manesen (301), kak nmokazaHo Ha ¢ur. 3a. B
U300paKEHHOM TMaHeNbHOM oOpasoBaHun Bce maHenu (301) OpueHTHPOBAHBI HIEHTHYHO.
YcranoBky cuctembl (300) maHeneli MOXKHO OCYIIECTBIISITH MO aHajoruu ¢ cucremamu (110,
200) naueneit Ha ur. 1b u 2b. Ilyrem Haknona mepsoro kpas (101) manenu (301), noanexaruei
YCTaHOBKE, OTHOCUTENBHO TpeTbero kpas (103) yxe ycranoenenHoi manenu (301) ykasaHHbIe
nanemn (301) oObryHO OYyAyT B3aUMHO (DPUKCHPOBATBCA KAaK B BEPTHKAJIBHOM, TaK U B
rOPU30HTAJIbHOM HaIlpaBjieHUU. BO Bpemsi 3TOro HaKJIOHHOIO WJIM TOBOPOTHOTO JIBHKEHUS
nanenu (301), moasexaineil yCTaHOBKE, OTHOCUTEIIBHO YKe ycTaHOBNeHHON na"enu (301) ogun
WJIN HEeCKOJIbKO BTOpbIX Kpae (102) manenu (300), moanexaineli yCTaHOBKE, HYJKHO COCUHUTH
(ogHOBpeMeHHO) ¢ TpeTbuM KpaeM (103) ogHOM MM HECKOJBKUX APYTUX YK€ YCTaHOBIEHHBIX
cocennux manesner (301), 9TO OOBIMHO OCYIIECTBISIFOT IMyTEM OIyCKAHHS HIIM CKJIAIbIBAHUS
na"enu (301), nmoajexaiieil ycTaHOBKE, OTHOCHUTENIBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu

(maneneit) (301), BO Bpemsi dero ykasaHHbI BTOpod kpail (kpas) (102) manmenm (301),
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nojjiekaliel ycraHoBke, U TpeTuil kpai (xpas) (103) apyroil yxe ycCTaHOBIEHHON MNaHeNId
(maneneit) (301) OynyT Bpe3aTbes (IPUCTETUBATECS) APYT K APYTY. ITO MPUBOAUT K (PHUKCAIUU
na"enu (301), nmoajexaiieil ycTaHOBKE, OTHOCHUTENIBHO APYTOM YK€ YCTAaHOBJIEHHOW MaHeNIu
(nmaneneit) (301) kak Kak B TOPU30HTAJIBHOM, TaK U B BEPTUKAJIbHOM HallpaBJIeHUHU.

Ha ¢ur. 4a npencrasieHo nonepeyHoe CeYeHHE MO JIMHUM A-A MHOTOLEJIEBON MaHEIH
(100, 201, 202, 301), xak mokaszaHo Ha ¢ur. la, 2a wu 3a. Ha ¢urype BumHbI nepsbiii kpai
(101) n mporuBonooxkHbIN TpeTuit kpaii (103) manenu (100, 201, 202, 301), umeromue nepBbIi
coeauHUTENbHBIA Tipoduie (104) u Tpetnii coenuauTeNbHBIA Mpodus (106), COOTBETCTBEHHO.
IlepBoiit coemuuuTenbHbli npodmib (104) comepkuT HampaBiieHHBIH BOOK s3brdok (400),
NPOXOASIINNA B HaIpaBJeHUM, MO CYLIECTBY Mapajuie]bHOM BepxHeil cropoHe (107) manenu
(100, 201, 202, 301), npudeM 1Mo MeHbLIEH Mepe OAHA MepBasi HaNpaBjeHHass BHU3 TpaHb (401)
pacrojioKeHa Ha PacCTOSHUU OT HAIMPaBJIEHHOTO BOOK si3bruka (400), a Mexny HampaBlIeHHBIM
BOOK s3brakoM (400) m mepBoii HampaBieHHOH BHM3 rpaHbro (401) oOpasoBaH mepBbIi
HarpasyieHHbIH BHM3 ma3 (402). IlpokcumanpHas cropoHa (403) HampaBiIeHHOTO BOOK SI3bIUKA
(400) mepsoro coepuaUTENbHOTO Npods (104), obpameHHast K IEpBOMY HAIPABICHHOMY BHHU3
na3y (402), HakJOHEHa 3a cueT ATOr0 BHU3 B HANpaBIEHUM OT MEPBOM HANpaBIEHHOW BHM3
rpanu (401). OnHako Taxke BO3MOXKHO, YTO MpOKCHUMaibHasi cTopoHa (403) HampaBl€eHHOTO
BOOK si3buka (400) HakJIOHEHA BHH3 B HAIIPaBJIEHUH MEPBOI HampaslieHHOH BHHM3 rpanu (401).
Mexny mnpokcumanbHONH cTopoHod (403) HampaBiaenHoro BOOK si3bruka (400) mepsoro
coequHuTenbHOro npoduisa (104) m HuxHEH cropoHo (405) HampaBieHHOro BOOK sI3bIUKa
(400) mepBoro coenunutenbHOro npoduis (104) moxer ObITh 0Opa3oBaHa mepBas MEPEXOIHAT
30Ha (404), nmpuuem mepBas nepexonHas 3oHa (404) B 3TOM chydae SIBJSIETCS H3OTHYTOM.
Bepxuss cropona (406) mepBoro HampasieHHOro BHU3 ma3a (402) B m300pa’keHHOH MaHEeH
(100, 201, 202, 301) HakioHeHa BHU3 K nepBoii HanpasieHHoN BHU3 rpanu (401). Kpome toro,
NepBbId CoeqUHUTENbHBIN Tpoduis (104) MokeT comepKaTh NMepBbI PUKCHPYIOLINI 3JEMEHT
(407), KOTOpBII B COENMHEHHOM TIOJIOXKEHHH MOXKET B3aUMOAEHCTBOBATb C TPETbUM
¢bukcupyromum snemeHToM (440) Tperbero coenuHuTeNnbHOTO npodus (106) cocenneli maHenu
(100, 201, 202, 301). Drot neprbIii Pukcupyrouuii snemMeHT (407) MOXKeT OBITh MPEIOCTABICH
Ha TepBOH HampaBiIeHHOW BHU3 rpanu (401) mepBoro coemuHHTenpHOrO npoduis (104). B
n300pakeHHOH B naHHOM ciydae naHenu (100, 201, 202, 301) nepBblii PUKCHPYIOLIHNHA 3JIEMEHT
(407) conmep KUT 1Mo MEHbIIEH Mepe OAUH NePBbI PUKCUPYIOIINHT keTo0ok (408).

Tpernii coenuanTenbHBIN npoduns (106) conepskut Tperuit na3 (430), BBIIOIHEHHBIN C
BO3MOKHOCTBIO pa3MeEIleHUs] M0 MEHbIIEH Mepe 4YacTH HampaBjieHHOro BOOK si3bruka (400)
nepBoro coenuHutenbHoro mpoduns (104) momommmrensHON manenu (100, 201, 202, 301),

npudeM VyKasaHHbIA Tpetuidl ma3 (430) oOpasoBaH BepXHUM BBICTYNOM (431) M HWXKHUM
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BBICTYIIOM (432), mpH 3TOM YKa3aHHBIH HUKHUH BBICTYH (432) cHaOXeH HaNpaBICHHBIM BBEPX
¢dukcupyromum snemeHToM (433). IlpokcumanbHast cropoHa (434) HampaBJIEHHOTO BBEPX
¢dukcupyromero snementa (433) Tperbero coemuHutenbHoro npoduis (106), obpameHnHas x
TpeTbeMy masy (430), HakJIOHEeHa BBEPX B HAIPaBJIEHUU OT BepxHero BeicTymna (431). OnHako B
Ka4eCcTBe aJbTEPHATHBBI MOXKET OBITb BO3MOXKHO, YTO TMPOKCHMaJjibHasi CTOpoHa (434)
HATPABJIEHHOTO BBepX (QuKcHUpyromero sjieMeHTta (433) HakjJOHEHa BBEPX B HAIPABJICHUU
BepxHero BeicTyna (431). Mexay npoxkcuManbHOM cTOopoHON (434) HampaBlEHHOTO BBEPX
¢ukcupyromero symementa (433) u BepxHeill CcTOpoHOW (436) HampaBIIEHHOTO BBEPX
¢dukcupyromero snemenra (433) moxer ObIThb OOpa3oBaHa TpeThsl MepexomHas 30Ha (435),
NpUYEeM B 3TOM ClIydae TPEThs nepexonHas 30Ha (435) Takke M30rHyTa, 4TOOBI CIENOBATh 32
W30THYTON MepBoi nepexonHoil 30Hoi (404). BepxHsas cropoHa (436) HampaBlIEHHOTO BBEPX
¢dukcupyromero snementa (433) B uzobpaxkennoi nanenu (100, 201, 202, 301) HakJIOHEHA BHI3
B HaINpaBJICHUH, OOpaIeHHOM OT BEpXHEro BbICTyNa (431) TpEThero COeNUHUTENBHOTO POQHIIS
(106). Ha mmkHeit cropone (437) HuxHero BbicTyna (432) TpeThero COeNUHUTETBHOTO POd st
(106) umeercst ma3 (438), KOTOPBIN MPOXOAUT IO AUCTAIBHOTO KOHMA (439) HUXKHEro BBICTYIIA
(432). Oror ma3 (438) obecneunBaeT U3rud HIWKHEro BhICTyMa (432) B HanpaByieHnn BHU3. Kak
y’K€ YIIOMHHAJIOCh, TPETUH COeAMHNTENbHBINA pod b (106) MOXKET TOMOIHUTENBHO CONEPKaTh
Tpetuil ¢ukcupyromuii snemeHT (440), KOTOPBIH MOXKET B3aUMOAEHCTBOBATH C MEPBHIM
¢dukcupyromum snemenToM (407) nepBoro coepuaHUTENbHOTO Npodruisa (104) cocennell maHenu
(100, 201, 202, 301), co3naBasi BEpTUKAJIBHBIM 3aMOK MEXAYy coenuHeHHbIMH maHeasimu (100,
201, 202, 301). Ilpu >ToM Tpermii (ukcupyrommii smeMeHT (440) MOXET HMETbCS Ha
OuCTabHOM CcTOpoHe (441) HmxkHero BeicTyma (432), oOpameHHoW oT Tperbero masza (430),
U/WH Ha TUCTAJIbHOU CTOpOHE (442) HampaBJeHHOTO BBepX (DUKCHUPYIOMIETrO 3jieMeHTta (433),
oOpamenHoit or Tperpero mnasa (430). Kak wn3o0pakeHO B JaHHOM ciydae TpeTHi
¢dukcupyromuii snemeHT (440) MoxxeT ObITh CHEUMANTBbHO PACIIONIOKEH HA PACCTOSIHUM KaK OT
HIDKHEeH cTopoHbl (437) HukHero BeicTyna (432), Tak U OT BepxHel CTOpoHbI (436)
HaIpaBJICHHOTO BBepx (ukcupyromero sneMeHTa (433). B n3o0pakeHHOH B JaHHOM cCiydae
naHenn Tpetud (Qukcupyromuid snemeHnT (440) comepXUT MO MEHbLIEH Mepe OAWH
HampaBJeHHBbIH HapyXy BbicTyn (443), mpudeM 3TOT HAIpPaBJIEHHBIM HapyXy BbICTyI (443)
BBITTOJTHEH C BO3MOKHOCTBIO 110 MEHBIIEH Mepe YaCTUYHOrO MpHeMa B MEePBOM (UKCHUPYIOIIEM
xkenodke (408) mmu BropoMm (ukcupyromem xkenodke (423) cocenHel COSAMHEHHON MaHEN
(100, 201, 202, 301) ¢ uenbO OCYIIECTBIEHUS (BEPTUKAIBHOIO) (DPUKCHPYIOIIETO COSNMHEHMUS.
OcHoBHoI1 ciolt (452) uMeeT o MeHbLIe Mepe OUH apMUpYyroLIuii cioil (454), Takolt kak cioi
(TKaHb) M3 CTEKJOBOJIOKHA, BKJIFOUCHHBIH (BHENPEHHBbIN) B OCHOBHOM cjoi (452). Bonee

KOHKPETHO, OCHOBHOM CJIOW COAEPKUT MO MEHbUIEH Mepe OAWH MOJUMEP, U MPEANOUYTUTENBHO
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10 MEHbIIEH Mepe OAMH IIacTU(PUKATOP. ANIBTEPHATHBHO, OCHOBHOH CJIOH COINEPKUT MHUHEPAJ,
TakOH Kak OKCHUJ MAar"usi, TWUAPOKCHUJ MarHusl W/WiIM MarHe3uainbHblil 1ieMeHT. Ilanens, u,
HeoOs13aTeNbHO, TOJIBKO COCAMHHUTENbHbIE NMPOPMIN MOTYT OBITh CHA0KEHBI 110 MEHBLICH Mepe
OIHUM aHTUOAKTEPUANBbHBIM (IIPOTHBOMHUKPOOHBIM) TMOKPBITHEM W/MIM aHTHUOAKTEpHUAIbHBIM
(aHTUMHKPOOHBIM) BEINECTBOM, CMEINAHHBIM C MAaTEpPHAIOM OCHOBHOT'O CJIOS W/HMJIM BepXHEH
KOHCTpYKLMeH yka3aHHOH mnaHenn. Heobs3arenpHO, mMoBepX BepxXHEH KOHCTPYKIMHM MOXKHO
HAHECTH TNPOTHBOMHKPOOHOE TMOKPBITHE, XOTSI MOXKET OBITh NMPEATOYTUTENbHO HE OTKPBIBATH
MPOTUBOMHUKPOOHOE BEIIECTBO MJIsi (BepXHEH) OKpyKAroIIel cpenbl BO BpeMsi HOPMAJIbHOTO
UCTIOJIb30BAHUSL MO COOOpPaXKEHUsIM 0e30MmacHOCTH Ayt 3710poBbs. OCHOBHOHM CIIOH MOXeT
coepKaTh JOMOJHUTENbHBIE TOOABKH, TAKHE KaK KapOOHAT KaJbLMs W/WIN YaCTULIBI HA OCHOBE
LIEJIJIFOJIO3b], AMCIEePIUPOBAaHHbIE B YKAa3aHHOM MOJMMepe (MaTpulie); U B OTOM BapUaHTe
OCYUIECTBJIEHUS 10 MEHBIIEH Mepe OAUH apMUPYIOMUM cioit (454), 3amenaHHblil B yKa3aHHBIN
OCHOBHOM CJIOH. IIoKa3aHHBIII OCHOBHOH CJIOH MOXHO pacCMaTpuUBaTh, KAK OJHMH CJIOH, XOTs
4acTb HAaXOJUTCs BbILIE apMupyrowero cios (454), a 4acTh HaAXOAUTCS HUXKE apMUPYIOLIEro
cnosi (454), mpu 3TOM 00€ YacTH B3aUMHO (LIEJIMKOM) COEIMHEHBI KOMIIO3UTHBIM MaTepHaJIOM,
UMEIOLIUMCS B ITOpax apMupyomiero ciosi. [Ipumepsr mogpoOHbIX KOMIO3UIUHA U 70OaBOK ObLTH
NOJPOOHO OTMCAHBI BBIIIIE.

Ha ¢ur. 4b npexncrasneno nonepeuHoe cedyeHue no JuHUM B-B MHOrounenesol manenu
(100, 201, 202, 301), xak noka3ano Ha ¢wur. la, 2a wu 3a. Ha ¢urype Bunnbl Bropoii kpaii (102)
U Apyrod NpOTUBOMOJOXKHBIA TpeTuil kpad (103) manmenu (100, 201, 202, 301), umerouue
BTOpPOH coeauHUTENbHBIH npodmis (105) wm Tperuit coemmnutTenvHbIi Tpoduas  (106),
coorBercTBeHHO. Korma tpermii coemmHuTenbHBI npodumib (106) coBmagmaer ¢ TpeTbUM
coequHuTeNbHBIM TipoduiaeM (106), mpemocTtaBieHHbIM Ha cocenHeM TpeThbeM Kkpae (103)
manenn (100, 201, 202, 301), xapakTepUCTHKH KOTOPOrO TPUBENCHBI BBIIIE B OMUCAHUU
MOTIEPEYHOTO CeueHus no JuHuM A-A mHorouenesoi manenu (100, 201, 202, 301), Bropoit
coenHUTENbHBINA pod b (105) conepkuT HampaBieHHbIH BHU3 si3bI90K (410), npoxoasuii B
HalpaBJIeHUH, 110 CYLIEeCTBY MEPIIeHAUKYIIPHOM BepxHeil cropone (107) manenu (100, 201, 202,
301), mo meHblel Mepe OAHY BTOPYIO HAIMPABIECHHYIO BHU3 TpaHb (411), pacmonoskeHHYO Ha
PacCcTOSHUM OT HamNpaBlIeHHOrO BHU3 si3bluka (410), u BTOpOil HanmpasieHHbIM BHU3 na3 (412),
0o0pa3oBaHHBIA MEXKIy HAMPaBJICHHBIM BHU3 s3bIMKOM (410) w BTOpOW HampaBJICHHOW BHIH3
rpanbto (411). IlpokcumanbHas ctopoHa (413) HampaBieHHoro BHU3 s3bluka (410) BTOpOro
coeauHuTeNnbHOro npoduis (105), oOpaineHHas K BTOPOMY HampaBJICHHOMY BHU3 masy (412),
HAKJIOHEHA 3a CUeT 3TOr0 BHU3 B HANpAaBJIEHWU OT BTOPOW HaIpaBlieHHOW BHU3 rpaHu (411).
OnHako Takke BO3MOKHO, UTOOBI POKCHMaJIbHAst CTOpOHA (413) HanmpaBIEHHOTO BHHU3 SI3bIUKA

(410) OpuTa HaKJIOHEHA BHHU3 B HANPaBJICHUU BTOPOH HampaBlIeHHOH BHU3 rpanu (411). Mexny
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MPOKCUMaIbHON CTOpOHOM (413) HanpaBieHHOro BHU3 si3bldka (410) BTOpOro CoOeMHUTENBHOTO
npodunsa (105) m HwkHEW cropoHoit (415) HampaBneHHoro BHH3 s3buka (410) BTOpOrO
coequHuTenbHoro npoduins (105) moxker ObITh OOpasoBaHa BTOpasi mepexonHasi 30Ha (414),
npu4deM BTOpas nepexoiHas 30Ha (414) B 3ToM ciydae siBisieTcss M30TrHyToH. JlucranbHas
cropoHa (416) HampaBieHHOro BHU3 si3bluka (410), oOpameHHass OT BTOPOroO HaIpaBlIEHHOTO
BHU3 na3a (412), cogepKuT Mo MeHblIeH Mepe BEPTUKAJIbHYIO BEPXHIOK CTEHOBYIO 4acThb (417)
psimom ¢ BepxHen croporoi (107) manenu (100, 201, 202, 301), u pacnoNOKEHHYIO PSIOM U MTOA
yKa3aHHON BEpTUKAJbHON BepXHel cTeHOBOH 4acThbio (417) HaKJIOHHYIO CTEHOBYIO HacTh (418),
KOTOpasi HaKJIOHEHAa BHYTPb K CKOIIEHHON W/WJIW W30THYTOM HWXKHEH CcTeHoBOoW uactu (419)
yKa3aHHON AMCTaJbHON CTOpOoHbI (416) HampaBieHHOro BHHU3 s3bluka (410). 3a cuer 3TOrO
MEXJly HaKJIOHHOW CTE€HOBOH 4acThbio (418) M CKOIIEHHOHN W/UiIM M30THYTON HI)KHENH CTEHOBOM
JaCTbIO MOJKET MMETBCSl MPOMEXKYTOUHas BepTuKalbHass creHoBas udacTh (420). Kpome Ttoro,
HUXKHSIA CTeHOBast 4acTh (419) aucranbHON cTOpOHBI (416) HanpaBieHHOro BHH3 si3biuka (410)
MOXET OBITh COEAMHEHa C HWXKHEH CTopoHOU (415) HampaBieHHOro BHHM3 si3bruka (410).
BepxHsist cropona (421) BTOpPOro HampaBJIeHHOro BHH3 Ma3a (412) B m300paskeHHOH mNaHeIH
(100, 201, 202, 301) HakIOHEHAa BHU3 KO BTOPOI HarpasjieHHOU BHU3 rpanu (411). Kpome Toro,
BTOPOH coenuHUTeNbHbIN mpodmib (105) Moxer comep:kaTh MO MeHbIIEH Mepe OIOMH BTOPOH
¢ukcupyromuii  smemeHnT  (422), KOTOpBII B  COCAMHEHHOM  TOJIOKEHHH  MOXKET
B3aUMOJIEIICTBOBATh C TPETHHM (PUKCHUPYIOIIUM 3JieMEeHTOM (440) TpeTbero CoennHUTEIHbHOrO
npoduns (106) cocenneii manenu (100, 201, 202, 301), co3naBasi BEpTUKAIBHBIN 3aMOK MEXKAY
nanessimu (100, 201, 202, 301). [Ipu 3ToM Ha BTOpOI HanpaBieHHOH BHU3 rpadu (411) Broporo
coeauHuTeNbHOrO npodms (105) MoxkeT ObITh MPENOCTaBIeH BTOPOH (PUKCUPYIOIINN 3JIEMEHT
(422). B uzobpaxkennoi B naHHoM ciydae manenu (100, 201, 202, 301) Bropoii ¢pukcupyromuit
saeMeHT (422) COmep:KUT TO MEHbIIeH Mepe OAWH BTOPOH (UKCHUPYIOIUH skenobok (423),
BBIMOJHEHHbI C BO3MOXXHOCTBKO IO MEHBLIEH Mepe YaCTUYHOrO IpHeMa HaIpaBJIEHHOTO
Hapyky BbIcTyma (443) Tperbero ¢ukcupyromero sjaementa (440) cocemnHell COeOMHEHHOMN
ma"enu (100, 201, 202, 301) ¢ menpl0 OCYIIECTBICHUs (BEPTUKAIBHOTO) (PUKCHUPYIOLIETO
COEJIUHEHUS.

Coenunaurenpabie npodumum (104, 105, 106) kaxmol u3 MHoroneneBbix naneneit (100,
201, 202, 301), noka3anHbIx Ha ¢urypax 4a u 4b, umeror dacku (ckocel) (450) Ha BepxHEH
cropone (107) maneneit (100, 201, 202, 301) unmm psipom ¢ Hedt. [lanenu (100, 201, 202, 301)
conmepKaT BEPXHIOK MOMIOKKY (451), mpUKpErUIeHHYI0 K BEepXHEH cTopoHe (453) OCHOBHOTO
cnost (452), ¢ KOTOPBIM TEPBBIA, BTOPOH M TPETHH coenuHuTenbHble npodumn (104, 105, 106)
COeIMHEHBI B BUJE eAuHOro 1enoro. CHOBa BUJIEH MO MEHbIleH Mepe OIUH apMUPYIOUIUN cJIoH

(454), Takoi1 KaK CJIOM (TKaHb) U3 CTEKJIOBOJIOKHA, KOTOPBIM BHEAPEH B OCHOBHOM cJioi (452). U
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Ha ur. 4a u Ha Qur. 4b MoOKa3aHO, YTO 3TOT APMUPYIOLTHI CIIOH (454) MIMEETCs TOJIBKO B OJTHOM
U3 IBYX KOMIUIEMEHTAPHBIX COeNUHUTENIbHBIX npoduueii. Bepxusas momnoxka (451) comepskur
JNEeKOpaTUBHbIN cioit  (455), ycToH4MBBIN K WCTUPAHHUIO HU3HOCOCTOWMKHIT cioi (456),
MOKPBIBAOLINN YKa3aHHBIN JEKOPATUBHBIN CJIOM (455), U mpo3payHblil OTAENOUHbIN CJoit (457),
PACIIOJIOXKEHHBIN MEXIy ACKOPATHBHBIM ciioeM (455) u mu3HococTorkum cioeMm (456). Kpome
toro, ma"enu (100, 201, 202, 301) comepxat 3agHuil cioit (458), MPUKPETVICHHBIA K HIDKHEH
cropoHe (459) ocHoBHOTO CJost (452).

Ha ¢ur. 5a-5¢ npencrapneHo nmonepeyHoe cedeHrne ABYX MHoroueneBbix nanenen (100,
201, 202, 301), xoropble moka3anbl Ha ¢ur. la, 2a uiaum 3a B MEPBOM, BTOPOM H TPEThEM
COEMHEHHOM COCTOSIHMH, COOTBETCTBEHHO. Ha 3Tux ¢urypax MOXHO BHIETb, YTO B
COEAMHEHHOM COCTOSTHHHM 110 MEHbIIEH Mepe 4acTb HAIpaBJIeHHOTro BOOK si3bruka (400) mepsoro
coequnuTenbHoro npoduis (104) manenu (100, 201, 202, 301) BcraBneHa B TpeTwii ma3 (430)
TpeTbero coemuHutenbHoro npoduns (106) cocemneit manenu (100, 201, 202, 301), a mo
MEHbBIIIEH Mepe 4YacTh HANpaBJIeHHOro BBepx (Qukcupyromero snementa (433) Tperbero
coeauHUTENbHOTO Tpoduist (106) BcTaBneHa B MepBBIN HaNpaBJICHHbIH BHU3 ma3 (402) mepsoro
coeguHuTenbHOro npoduist (104). Urobsl ocymecTBUTh (PUKCALMIO BO B3aMMHOM MOJIOKEHUU
nepBoro coemuHUTeabHOrO npoduns (104) m Tperbero coemmHutenbHoro npoduis (106),
HIDKHSIST cTOpoHa (405) HanpaByieHHOTO BOOK si3bruka (400) mepBOro COenMHUTENBHOTO MPOGUIIs
(104) mosker omuparhCs Ha HIDKHIOW moBepxHOCTh (500) Tperbero masa (430) TpeTbero
coeguHuTenbHOro npoduist (106). Ilepsoiii kpait (101) u Tperuit kpait (103) B coennHeHHOM
COCTOSTHUM OO0pa3ylOT MEPBYIO 3aKPhIBAIOINYIO MOBepxXHOCTh (501), oOpa3oBaHHYHO B BUIE
MepBON BepTUKANIBHOH tuiockocTH (502) uepes BepxHue kpas (503) coennnennnix naHenet (100,
201, 202, 301). Kaxneiii u3 HampasieHHOro BOOK sizbrdka (400) u Tperbero masa (430) 3a cuer
3TOTrO MPOXOAUT Yepe3 YKA3aHHYIO MEPBYH BEPTHKAJIBHYIO IIOCKOCTH (502). B moka3zaHHBIX
BAPUAHTAX OCYIIECTBJIEHUs] TEpPBbIH W TpeTHd coeguHHUTENbHbIE mnpodunn (104, 106),
COOTBETCTBEHHO, COIEPIKAaT MepBbIii U TpeTuil ¢ukcupyromuii snement (407, 440). Ilepsoiii u
Tperuil ¢pukcupyromuii snement (407, 440) 3a cuer 3TOro pPacroNOKEHbl TAKUM 00pa30M, UTO
nepBbiii pukcupyromuii snement (407) obpalueH 1 B3aMMOAEHCTBYET C TPETHbUM (PUKCHUPYIOIIUM
snemeHToM (440) Tperbero coenuaUTENbHOTO Npodus (106), coznasas 3¢ dekT BepTHKATBHON
(dukcanuu.

Kpowme Toro, Ha ¢ur. 5a-5¢ mokazaHo, 4TO B COSAMHEHHOM COCTOSIHUU IO MEHbINEH Mepe
4acTh HaNPaBJICHHOro BHU3 si3bluka (410) Broporo coepunutenbHoro npopuis (105) BcraBneHa
B Tpermii ma3z (430) Tperbero coemmHuTeNbHOrO mpoduns (106), a mo MeHbINeH Mepe 4acTb
HAIPaBJICHHOTO BBEPX (PUKCUPYIOIIEro 3jeMeHTa (433) TpeTbero COeNMHUTENBHOrO MpOQHIIs

(106) BcTaBeHa BO BTOPOU HANpaBJIeHHBIH BHU3 a3 (412) BTOPOro COEMUHUTENBHOTO PO IS
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(105). YtoOp! ocymecTBUTh (PUKCALIMIO BO B3aHMHOM TMOJOXXEHUH BTOPOTO COEIMHUTEIBHOTO
npodunsa (105) u Tperbero coenuHHuTensHOro npoduisa (106), HwkHAA cropoHa (415)
HaNpaBJICHHOro BHU3 si3biuka (410) Broporo coemmamMTensHOro mnpoduis (105) moxer
OMUpaThCsl Ha HIKHIOKW MoBepxHOCTb (500) Tperbero masza (430) TpeTbero COeIUHUTENBHOIO
npoduns (106). Bropotii kpait (102) u Tpernii xpaii (103) B coenMHEHHOM COCTOSIHUM 00pa3yloT
BTOPYIO 3aKPBIBAIOINYIO MOBEPXHOCTH (504), 00pasyroly0 BTOPYK BEPTHUKAIBHYIO IIOCKOCTH
(505) uepes BepxHue kpas (503) coenunenneix ma"eneu (100, 201, 202, 301). 3a cuer sTOrO
HampaBleHHbI BHU3 s3bIMOK (410) pacronokeH Ha OJHON CTOpPOHE YKa3aHHOH BTOpPOH
BEepPTUKaAJIBHON MIockocTH (505), Torma kak Tperuit ma3 (430) mpoxomuT uepe3 yKa3aHHYIO
BTOPYIO BEPTHKaJbHYIO TIockocTh (505). Kpome Toro, B mOKa3aHHBIX BapHaHTax
OCYILIECTBIIEHUsT BTOPOH coenuHHUTeNnbHbIH npoduns (105) comep:kut BTOpoi (uKCHpPYROMUI
sneMeHT (422). VYkazaHHbli BTOpOoH (ukcupyrommii snmement (422) oOpameH
B3aMMOJICHCTBYET C TPEThbUM (UKCUPYIOMUM 3jeMeHTOM (440) TpeThero COemuHUTEIBHOTO
npoduis (106), coznasast 3pdexT BepTHKaTBHON PuKcaIuy.

Ha ¢ur. 6a-6¢ npencrasieHo nonepeyHoe ceueHe ABYX MHOTOLENEBbIX nanesnei (600) ¢
ANbTEPHATUBHBIMH COENMHUTENbHBIMU Tpodmmsamu (601, 602, 603) B mepBoM, BTOPOM H
TPETbEM COEIMHEHHOM COCTOSHHH, COOTBETCTBEHHO. [IpM 3TOM CcoeaMHHTENBbHbIE HPOQHIH
(104, 105, 106) maueneit (100, 201, 202, 301), noka3aHHbIX Ha Qurypax Sa-5c¢, BBITIOTHEHBI
TakuM 00pa3oM, 4TO B COCAMHEHHOM COCTOSTHMM MEXIy COeNMHUTENbHbIMH npodusmu (104,
105, 106) (mo cyuiecTBy) HEe CYLIECTBYET 3aJaHHOTO HATSKEHUS, COSOUHUTENbHBbIE Mpodru
(601, 602, 603) naneneii (600), mokasaHHbIX Ha (urypax 6a-6¢, BBITOJHEHBI TAKUM OOpazoM,
94TOOBI B COEAMHEHHOM COCTOSIHUM MMEJIOCh 33JJaHHOE HATSDKEHHE, KOTOPOe MPHKUMAET JIPYT K
apyry cooTrBeTcTByromue nanenu (600) Ha ux coorBeTCTBYHOMUX Kpasx (604). B mokasaHHbIX
BapHAHTaX OCYIIECTBJIEHUS] COeNUHUTENbHBIX mpodueii (601, 602, 603) 3anaHHOEe HATSKEHUE
00yCIOBIIEHO (JIOKABHON) nedopManeii CoequHUTENbHbIX poduieit (601, 602, 603).

Ha ¢ur. 7a-7c npencrasneHo nonepeyHoe ceueHe ABYX MHOTOLENeBbIX nanene (700) ¢
JOTOJHATEIBHBIMH  AJIbTEPHATUBHBIMU  COeUHHUTENbHBIME Tipodmsimu (701, 702, 703) B
NEPBOM, BTOPOM U TPETbEM COEIMHEHHOM COCTOSIHMM, COOTBETCTBEHHO. B 3TOM BapuaHTe
OCYILIECTBIIEHUs TPEThEro coenuHurenapHoro npoduis (703) Ha HwxkHeW cropoHe (705) ero
HIDKHero BbicTyma (704) ma3 orcyrctByer. Kpome Toro, B M300pa’k€HHBIX MHOTOLENEBBIX
nanemsix  (700) mepsblil  coemuHUTENnbHBI mpodune (701) comepkuT ApPYroil mepBbIi
bukcupyromuii smement (706), mpemocTaBIeHHBI Ha OUCTaNbHOW cropoHe (707) mepBoro
coequHuTeNbHOro mpoduas  (701), Haxopsierocs BbIIIE 1O MEHbIIEH Mepe YacTu
HarpaByieHHOro BOOK si3pruka (708). Kpome Toro, Bropoit coenuHHMTenbHbIH mpodus (702)

CONIEPKUT APYroul BTOpoi (ukcupyrommit smemeHT (709), nmpenocTaBieHHbIH HA AUCTAJIbHON
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cropoHe (711) manpaBnenHoro BHHU3 si3brdka (710), oOpaiieHHONH OT BTOPOro HaIpaBlIEHHOTO
BHU3 na3a (712). Tperuii coenuauTeNbHbIN npod s (703) Takke COAEPIKHUT eIle OAUH, TPETHH,
¢dukcupyromuii 3nemenT (713), npenocrasieHHbIil Ha cTtopoHe (715) BepxHero BeicTyma (714). B
COEAMHEHHBIX COCTOSHUSIX, MOKa3aHHbIX Ha ¢urypax 7a u 7b, HONOIHHUTENBHBIA TpeTHI
¢ukcupyromuii  snemeHt (713) obOpameH k gucraneHOM ctopoHe (707) mepsoro
coequnuTenbHoro mnpodunst (701) cocemneit manenmu (700), TOorma kKak B COEOMHEHHOM
COCTOSIHWH, TIOKa3aHHOM Ha (ur. 7¢, NONMOJHUTENbHBIA TpeTUil (pUKCHUPYIOIUN 3meMeHT (713)
oOpameH K AucTajgbHOM cropoHe (711) HampaBneHHOro BHU3 s3bluka (710) BTOpOrO
coequHuTenbHOro npoduisa (702) cocenneit manenu (700). Kpome toro, Ha ¢urypax 7a-7c
H300paKEHO B3aMMONEHCTBHE MEXIY JOMOJHHUTENbHBIM TEPBBIM WM BTOPBIM (PUKCHPYIOIIUM
snemeHToM (706, 709) W NMOMONHUTENBHBIM TPETBUM (UKCHUPYIOIINM 35eMeHTOM (713) s
co3nanus 3pdexTa BepTHKANBHON (PUKCALUK B COEAMHEHHOM COCTOSTHUM AByX manenei (700),
obpazoBanus kacarenpHOUW T1 (716), xoTopas obpasyer yron Al (717) ¢ minockocteio (718),
obpazoBanHol manensio (700), mpudem yron Al (717) menbine yrina A2 (719), obpa3oBaHHOTO
yKa3aHHOW MmiockocThio (718), oOpasoBanHol manenpto (700), m kacarenbHoit T2 (720),
00pa3oBaHHOH 3a CUET B3aMMOAEHCTBUS MEXIY HAKJIOHHOW HacThIO MPOKCHMAaJIbHON CTOPOHBI
(722) nanpaBieHHOro BBepX (PUKCHpyrOLIero sneMeHta (721), oOpalieHHOH K TpeTbeMy masy
(723), 1 HaKJOHHONW YacTbIO NPOKCUMAJbHON CTOpPOHBbI (724) HampaBIEHHOTO BHU3 S3bIYKA
(710), oOpaleHHOM KO BTOPOH HampaBiieHHOW BHU3 rpaHd (725), COOTBETCTBEHHO, HAKJIIOHHOMN
YaCcThIO TIPOKCHMAJIbHOW CTOPOHBI (726) HampaBieHHOro BOOK si3brdka (708), oOpammeHHOU K
MIEPBOI HAaPaBJICHHOW BHU3 rpanu (727).

B BapmaHTax ocyuiecTBIIeHUs] COeTMHUTENBHBIX Tipoduteit (701, 702, 703), mokazaHHBIX
Ha ¢urypax 7a-7c, mepBblii coenmHHUTENBHBIA Tpodmib (701) w TpeTHil COeNMHUTETHHBIN
npoduie  (703), COOTBETCTBEHHO, BTOPOH coeaMHUTENbHBIH mnpodpuis (702) u  Tperuit
coequHUTENbHbIN npoduiib (703) BBIMOJHEHBI TAKUM 00pPa30M, YTO B COETMHEHHOM COCTOSTHUU
UMEETCsl MHOXXECTBO YAAJIEHHBIX KOHTAKTHBIX 30H (728), mpu 3TOM Mexay Kaxaod mnapoi
COCEIHUX KOHTAKTHBIX 30H (728) ocraercs mpoctpaHcTBo (729). KonkperHo, Ha ¢ur. 7a u 7b
NOKa3aHO, YTO TepBasi HampaBlieHHass BHU3 rpaHb (727) MepBOrO COENUHUTENBHOrO NpOoduis
(701) n nucrampHas ctopoHa (730) HampaBJIEHHOrO BBEpX (HUKCUpyrOIEro sjiemeHta (721) u
HIDKHEro BhicTyma (704) Tperbero coemmuurenbHoro npodwis (703), obpalneHHas K TepBOH
HaIpaBJIEHHON BHU3 rpaHu (727), pacmoyioxKeHbl HA PacCTOSTHUU APYr oT Apyra. Kpome Ttoro,
BepXHsist cTopoHa (731) HampamieHHOro BBepx (pukcupyromero siemeHta (721) Tperbero
coeauHUTENbHOrO Tpoduist (703) pacmonokeHa Ha PacCTOSHUM OT BepxHel ctoponsl (733)
NEepPBOTO HAMPABIEHHOTO BHHU3 Masa (732) mepBoro coenunurenbHoro npodus (701). Ha ¢wur.

7c MOXXHO BMJETb, YTO BTOpasl HallpaBjieHHas BHU3 rpaHb (725) BTOPOro COEIMHUTEIHHOIO
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npoduns (702) u nucranpHast cropoHa (730) HampaBIeHHOTO BBEPX (PUKCHUPYIOIIETO 3JIEMEHTa
(721) u mmxHero BeicTyma (704) Tperbero coenmauTenbHOrO npodus (703), obpalneHHast KO
BTOPOW HAIpaBJICHHOW BHU3 TpaHu (725), pacmojoKeHbl Ha PacCTOSIHUU ApYyr oT Apyra. Kpome
TOrO, BEpXHsisi cTopoHa (731) HampaBieHHOro BBepX (UKCUpyomero snemMenTa (721) Tpersero
coequHuTeNnbHOro npoduins (703) pacronoxkeHa Ha PacCTOSHUU OT BepxHEH CTOpoHBI (734)
BTOPOTO HAINpaBJIEHHOTO BHU3 Ma3a (712) Broporo coenuHutenbHoro npoduis (702).

B BapumaHTax oOCylLIecTBIEHHs, IIOKa3aHHBIX Ha (urypax S5a-7c, OCHOBHOH cioOH
MPENMOYTUTENBHO COAEPKUT TIO MEHbILIEeH Mepe OAWH TmonuMmep, Tako kak PVC, u
NPEATIOYTUTENIBHO 10 MEHBIIEH Mepe OAMH IUacTH(UKATOpP. AJBTEPHATUBHO, OCHOBHOW CIIOH
COZIEP’)KUT MMHEpas, TaKOW KakK OKCHMJ MarHus, TMIPOKCHJA MarHus W/WIW MarHe3uajbHbIN
nemeHT. [laHenb, U, HE0OsA3aTENbHO, TOJIBKO OCHOBHOHM CJIOW W/WJIM COCAMHHTENbHbIC MPOpIIN
MOTYT ObITh CHaOKEHBI MO MEHbIIEH Mepe OTHHM AHTHOAKTEPHUATIBHBIM (IIPOTHBOMHKPOOHBIM)
NOKPBITUEM W/WIM aHTHOAKTEPUANIbHBIM (IIPOTHBOMHKPOOHBIM) BEIIECTBOM. JTO BELIECTBO
NPEANOUYTUTENBHO CMELINBAIOT C MOJUMEPHBIM MaTepuajoM MaTepuajja OCHOBHOIO CJIOS W/HMIIN
C MaTepuajioM BepXHeW KOHCTPYKIMHM yKa3aHHOH maHenn. HeoOs3arenbHO, MOBEpX BepxHEH
KOHCTPYKLIMH MOXHO HAHECTH TNPOTHBOMHKPOOHOE TOKPBITHE, XOTSI MOXET OBbITh
NPEATIOYTUTENIHO HE OTKPBIBATh NMPOTUBOMHUKPOOHOE BEINECTBO IS (BEPXHEH) OKpY’KaroIien
Cpeabl BO BPeMsl HOPMAJIBHOT'O UCTIOJIb30BAHHS IO COOOpakeHUsIM O€30MacHOCTH ISl 310POBBSI.
[IpennoyrurenpHO, MO MEHbLIEH Mepe OAHMM TNPOTUBOMUKPOOHBIM BEIECTBOM  SIBJISIETCS
LIUHKOBBIA KOMIUIEKC, MPEANOYTUTEIbHO LMHK MUPUTHOH. lIpenmouTurenbHO, MO MeHbllel
Mepe OIHMM MPOTHBOMHKPOOHBIM BeIIeCcTBOM siBisiercss N-OyTui-1,2-0eH3u30THa301MH-3-0H
(BBIT). IIpeanoururenbHo, MaHesb, B YaCTHOCTH, YKa3aHHBIA OCHOBHOM CJIOW W/WN yKa3aHHAas
BEPXHsISI KOHCTPYKLIMS, W/WIM TIEPBBIA  COCOUHHUTENbHBbIA npoduib, W/WIH  BTOPOH
COEAMHUTENBHBIA MPOQIIIb CHAOKEH CMECHIO Pa3HBIX MPOTHMBOMHKPOOHBIX BEINECTB, MPHUEM
5Ta CMeChb [MpPEANOUYTUTENbHO COAEPKUT ILMHKOBBIH KOMILUIEKC, MPENNOUYTUTENbHO LIUHK
nupuTHOH 1 N-OyTui-1,2-6ensuzornazonus-3-od (BBIT). OcHoBHO#H cioil MOXeT comep:kaTrhb
IOTOJHATENbHBIE JOOABKM, TaKHe Kak KapOOHAT KambLUs W/WIM YacTHUIBl Ha OCHOBE
LIEJIJIFOJIO3b], AMCIEePIUPOBAaHHbIE B YKAa3aHHOM MOJMMepe (MaTpulie); U B OTOM BapUaHTe
OCYULIECTBJICHUsI IO MEHbBIIEH Mepe OAUH apMHUPYIOLUN CJIOH, 3aJeNaHHBli B YKa3aHHBIN
OCHOBHOM CJIOH. IIoKa3aHHBIII OCHOBHOH CJIOH MOXHO pacCMaTpuUBaTh, KAK OJHMH CJIOH, XOTs
4acTb HAXOJIMTCS BbIlIE apMUPYIOLIEro CJIOsl, a YacTb HAXOJUTCS HI)KE apMHUPYIOLIEro Cios
(454), mpu 3ToM 0Oe 4YacTH B3aWMHO (IIETUKOM) COEAMHEHBI KOMIIO3UTHBIM MAaTEepPHaJIOM,
UMEIOLIUMCS B ITOpax apMupyomiero ciosi. [Ipumepsr mogpoOHbIX KOMIO3UIUHA U 70OaBOK ObLTH
NOJPOOHO OTMCAHBI BBIIIIE.

OnucaHHble BBIIIEC nacu I/1306peTeHI/I$I MPOUJUTFOCTPUPOBAHBI HECKOJIbKHUMHA
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WUTIOCTPATHBHBIMH BapHaHTAMH OCYINECTBJICHUS. BIoONHE BO3MOXHO, YTO OTHENbHBIE UAEU
u300peTeHust MOryT OBbITh NMPHMEHEHbl 0€3 NMPUMEHEHHUS NPU 3TOM TaKKe APYTHX AeTajed
ornucaHHOro npumepa. Her HeoOXoamMocTH monpoOHO OCTaHABIMBATLCS HA NPHMEPAaxX BCEX
BO3MOXKHBIX KOMOWHALIMI BBIIIEONMCAHHBIX KOHLEINNA H300pETeHUs], TOCKOJBbKY CIIELHATUCTY
B JaHHOW oOjacT OyAeT MOHATHO MHOKECTBO KOHIENIWH H300peTeHHs MOXKHO (ITOBTOPHO)
O0BEIUHHUTD, YTOOBI MPUHTH K KOHKPETHOMY MPUMEHEHHIO.

Byner oueBMmHO, dYTO M300peTEHHE HE OrPaHUYEHO pPaOOYUMH TPHMEPaAMHU,
NOKAa3aHHBIMH M OMUCAHHBIMH B JaHHOM JTOKYMEHTE, HO YTO CHEeUHAINUCTy B JaHHOW obiactu
Oymer O4YEeBHMAHO MHOXKECTBO BapHAaHTOB, BO3MOXHBIX B Tpeneiax oObema mNpuiaraeMoi
(dbopMyJIbI H300pETEHMS.

I'maron «comepatb» U €ro CHpsDKEHHs, HCIOJIb3yeMble B 3TOI MAaTeHTHOW MyOJIMKaiuy,
CJIElyeT TIOHUMATh, KaK O3HAUYAIOLINE HE TOJbKO «COAEPIKaTb», HO TAKXKE CIEAYyEeT NMOHHUMATh,
KaK O3Havarorue (pasbl «3aKJH0UYaTh B C€0€», «I10 CYIIECTBY COCTOSTH U3», «0OPa30BAHHBIN» U

HUX CIIPSAKCHUS .
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DPOPMVYJIA H3OBPETEHUSA

1. JlexopaTuBHasl maHeslb, B YAaCTHOCTH, MaHeNb JJIS I0Ja, MaHEeNb AN MOTOJKA WU
MAHEJb U1 CTEHBI, COAEPIKaIIast:

- OCHOBHOH CJIOH, UIMEIOIIHI BEPXHIOK CTOPOHY U HUKHIOK CTOPOHY,

- JEKOPaTUBHYK) BEPXHIOK KOHCTPYKLMIO, 3aKPEIUICHHYI0 HA YKa3aHHOH BEpXHEU
CTOPOHE OCHOBHOTO CJIOS,

- TepBBIA Kpall MaHeH, CONepKaIllUi IMEePBBI COEAMHUTENbHBIA MPOQUIb, U BTOPOU
Kpail TaHeNIHW, COAep KAl BTOPOW COEAMHUTENbHBIH NpPOo(Uib, BBITOJHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM
COCeIIHEeH MaHe!, KaK B TOPU30HTAJIbHOM HAMpPaBJICHUH, TAK U B BEPTUKAJIBHOM HAaIPaBJICHUH,

- IIPU 3TOM MaHeNb, B YaCTHOCTH, YKa3aHHbIH OCHOBHOMN CIION W/WJIM yKa3aHHasl BEPXHsIs
KOHCTPYKLUSI, W/WIHM TEPBbI COENUHUTEIbHBIH NPOoQUiIb, W/WIN BTOPOH COEAMHUTENbHBIN
npod e CHaGKeH MO MEHbIIEH Mepe OJHIM MTPOTHBOMUKPOOHBIM BELIECTBOM.

2. Tlawenp mo m. 1, B KOTOpPOH TMeEpBBI COEAMHUTENBHBIH MPOQWIb H BTOPOH
COEAMHUTENbHBIA MPO(HIIb COCTABISIOT HEOThEMIIEMYIO YaCTh OCHOBHOT'O CJIOS.

3. Ianenp mo m. 1 wiom 2, B KOTOPOH MO MEHBIIEH Mepe OIHO MPOTUBOMHUKPOOHOE
BELIECTBO AUCIEPTHPOBAHO BHYTPU OCHOBHOTO CJIOSL /UK BEPXHEN KOHCTPYKIIUHU.

4. Ilanenb Mo OAHOMY U3 MpPEABIAYIIUX MYHKTOB, B KOTOPOM MO MEHbLIEH Mepe OIHO
NPOTUBOMHUKPOOHOE BEINECTBO HAHECEHO B KAa4ueCTBE NOKPBITHUS HAa OCHOBHOWM CJIOH W/Wim
BEPXHIOK KOHCTPYKIUIO, W/WJIM TIO MEHbLIEH Mepe 4acTb MEePBOr0 COSTUHHUTENBHOTO MPOQHII,
W/WITK TI0 MEHBLIEH Mepe YaCTh BTOPOTO COCTUHHUTEIBHOTO MPOQUIISL.

5. Ila"enp Mo OJHOMY M3 NPEABIAYLIMX MYHKTOB, B KOTOPON NO MEHbLIEH Mepe OJHO
NPOTUBOMHUKPOOHOE BELIECTBO HAHECEHO B KA4YeCTBE NOKPBITHUS HAa IOBEPXHOCTH IEPBOTO
COEAMHUTENHOTO TPOQMIS, BBIIOJIHEHHYIO C BO3MOJKHOCTBIO OOpameHHst KO BTOPOMY
COEAMHUTENILHOMY NMPOQUITI0 COCETHEH MaHeIu B COETUHEHHOM COCTOSIHHU.

6. Ilanenp Mo OJHOMY M3 NPEABIAYLIMX MYHKTOB, B KOTOPOW IO MEHbLIEH Mepe OJHO
NPOTUBOMHUKPOOHOE BELIECTBO HAHECEHO B Ka4yeCTBE IOKPBITHS HA MOBEPXHOCTH BTOPOTO
COEAMHUTENBHOTO TMPOQMIISA, BBIIOJHEHHYID C BO3MOXKHOCTBIO OOpalleHuss K MEePBOMY
COEAMHUTENILHOMY NMPOQUITI0 COCETHEH MaHeIu B COETUHEHHOM COCTOSIHHU.

7. Ilanens mo OJHOMY W3 MPEABIAYIIUX MYHKTOB, B KOTOPOH IO MEHBUIEH Mepe OJHUM
NPOTUBOMHUKPOOHBIM BEINECTBOM SIBJISIETCS IIMHKOBBIH KOMIUIEKC, MPEANOYTUTENBHO LIUHK
MUPUTHOH.

8. Ilanenb Mo ofHOMY W3 MpeAbIAYILIMX MYHKTOB, B KOTOPOH MO MeHbIIEH Mepe OAHUM

MPOTUBOMHUKPOOHBIM BeIeCTBOM siBJIsieTcst N-Oytui-1,2-0en3uzoruasonus-3-oH (BBIT).
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9. IlaHenp Mo OJHOMY M3 NPEABIAYIIUX IYHKTOB, NpUYEM MaHedb, B YaCTHOCTH,
yKa3aHHbII OCHOBHOM CJIOM W/MIKM yKa3aHHasd BepXHssl KOHCTPYKLUS, W/HWINM TepBbIH
COEAMHUTENBbHBIA MPO( b, /MM BTOPOH COENUHUTEIBHBIN MPOQUIb CHAOKEH CMECHIO PA3HBIX
NPOTUBOMHUKPOOHBIX BEIIECTB, MPUYEM 3Ta CMECh MPEANOYTHTEIbHO CONEPIKUT LIUHKOBBIN
KOMIUIEKC, MPENMOYTUTEHHO IUHK MUPUTHOH, U N-OyTi-1,2-6en3uzoruazonus-3-oH (BBIT).

10. IlaHenp MO OJHOMY M3 BBIIIENIPUBEACHHBIX IIYHKTOB, B KOTOPOM OCHOBHOM ClOH
COJZIEP>KUT MO MEHbLIE Mepe OAUH MOJIUMeEp.

11. IlaHenp MO OJHOMY M3 BBIIIENIPUBEACHHBIX IYHKTOB, B KOTOPOM OCHOBHOM CJOH
COIEPKHUT MO MEHbIIEH Mepe OUH IIaCTU(PUKATOP.

12. Tlanenp mo n.10 wim 11, B KOTOpPO# MO MEHbIIEH Mepe OAWH MOJUMEp W/WIH 1O
MEHbIIEH Mepe OAUH IUIaCTU(UKATOP, HUCIIONB3yEMbIHi B OCHOBHOM CJIOE, TPENCTaBIsIET COOOH
nepepabOTaHHbBIN MaTepUal.

13. TTanens no ogHoMy u3 mni. 10-12, B koTopo#i o MeHblIeH Mepe OAUH NOJUMep W/UiH
N0 MeHbINEH Mepe OAWH IUIACTHU(PHUKATOpP, HCIIONb3YEMbIi B OCHOBHOM CIIO€, TMPEACTaBISET
co0oii MaTepra Ha OUONIOTrMYECKOI OCHOBE.

14. Ilanens no ogHoMy u3 mi. 10-13, B kOoTOpO# MO MeHblIeH Mepe OIUH MOJIUMEp
OCHOBHOTO ¢J10st 00pa3zoBaH u3 PVC (MoNMMBUHUIXJIOPUAA).

15. Ilanens no ogHoMy u3 mm. 10-14, B kOoTOpO# MO MeHblIeH Mepe OIUH MOJUMEp
OCHOBHOTO ¢Jiost obpasosan u3 PUR (monuyperana).

16. Ilanens no ogHoMy u3 mm. 10-15, B xoTOpoO# Mo MeHblIeH Mepe OIUH MOJIUMEp
OCHOBHOTO cJios1 0Opa3oBaH 3 PVB (momusuamI OyTHpans).

17. Ilanens no ogHoMy u3 mi. 10-16, B kOTOpO# MO MeHbLIeH Mepe OIUH MOJIUMEp
OCHOBHOTO ¢JIOsl 00pa3oBaH u3 nonuoneduna, B uactnoctu, PE wmm PP.

18. Ilanens nmo ogHoMy u3 mm. 10-17, B KOTOpO# MO MeHblIeH Mepe OIUH MOJUMEp
OCHOBHOTO ¢J10s1 00pa30BaH U3 MOJIUCTHPOJIA, MPEANOYTHTEIBHO BCIIEHEHHOTO TTOJIHCTUPOIA.

19. [laHenb MO OJHOMY U3 MpPENbIAYIIUX MyHKTOB, B KOTOPOH OCHOBHOM CJIOM COAEPKUT
OIIMH TUTACTU(UKATOP, BRIOpaHHBIN U3 rpymmsl, coctosimei u3z: DOTP, DINP, DIDP.

20. ITaHenp MO OHOMY U3 MpPENbIAYIINX MyHKTOB, B KOTOPONH OCHOBHOMN CJIOM COAEPKUT
100 gacreit monuBuHIIXIOpUAa U oT 20 1o 200 gacTeit oduiero ruracTugukaropa.

21. IlaHenb MO OHOMY U3 MpPENbIAYIINX MyHKTOB, B KOTOPONH OCHOBHOM CJIOM COAEPKUT
o MeHbIIEH Mepe OIWH KOMIATHOWIM3ATOp MAJI YIAYYIIEHHS COBMECTUMOCTH MEXAY I10
MEHbIIEH Mepe OJHUM MOJIMMEPOM U IO MEHBILEH Mepe OJHUM IIaCTH(UKATOPOM.

22. Tla"enp MO OJHOMY U3 MpPENbIAYIIUX IyHKTOB, MPUYEM MaHENb COAEPXKUT 3aJHUN
CJION, HAaHECEHHBIH, MPSIMO WJIM HENpPsIMO, Ha 3aHIOI0 MOBEPXHOCTh OCHOBHOIO CIJIOsI, MPUYEM

YKa3aHHBIN 3aHUNA CJIOH COAEPKUT MO MEHbINeH Mepe OIUH MOJUMEp W, HeoOsS3aTeNbHO, T
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MEHbIIEH Mepe OUH IIacTU(UKaTOP.

23. Ilanenp Mo OAHOMY U3 MPEABIAYLIUX NMYHKTOB, B KOTOPOH 3aJHUHN CIOW COAEP>KUT
MHOXECTBO Pa3HbIX MJIACTU(PUKATOPOB.

24. IlaHenb MO OAHOMY M3 IPEBITYIIUX MYHKTOB, B KOTOPOH MO MeHbIIEH Mepe OAuH
NOJMMEpP W/WIM TO MEHbIIeH Mepe OAWH IUIACTH(HKATOpP, WUCHOJb3YEeMBIH B 3aJHEM CJIOE,
npencTanisier coO0l nepepadoTaHHBIN MaTepUall.

25. IlaHenb MO OAHOMY M3 IPEbIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIIeH Mepe OAuH
NOJMMEpP W/WIM TO MEHbIIeH Mepe OAWH IUIACTH(HKATOpP, WUCHOJb3YEeMBIH B 3aJHEM CJIOE,
npeacTaBisieT coO0l MaTepuan Ha OMOJOTHYECKONH OCHOBE.

26. Ilanenb MO OAHOMY M3 IPEABIIYIIUX MYHKTOB, B KOTOPOMH MO MeHbIIEH Mepe OAuH
NoJMMep 3a1Hero cios oopasosad 3 PVC (momusnammxnopuna) wim PUR (nonuyperana).

27. IlaHenb 1O OJHOMY U3 BBIIIENIPUBEACHHBIX MYHKTOB, B KOTOPOW 3aJHUIl CJIOH 1O
MEHBIIEH Mepe YaCTUYHO U3TOTOBJIEH M3 HATYPAJIbHOIO MaTepualia, TAKOTro Kak mpookKa.

28. IlaHenb MO OAHOMY M3 IPEABIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIIEH Mepe OAuH
NOJIMMEP 3aHero ciiost o0pazoBaH 3 PVB (nmonusuamMn Oytupans).

29. IlaHenb MO OAHOMY M3 IPEABIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIIeH Mepe OAuH
TIOJTUMED 3aJTHETO CJIosi 00pa3oBaH u3 nojuojeduna, B yactuoctd, PE wim PP.

30. IlaHenp MO ONHOMY W3 MpPEAbLAYLIMX MYHKTOB, B KOTOPOM 3aHUIl CJIONH COAEPKUT
OIIMH TUTACTU(UKATOP, BRIOpaHHBIN U3 rpymmsl, coctosimei u3z: DOTP, DINP, DIDP.

31. Ilanenp MO OAHOMY W3 MPEABIAYIIMX IYHKTOB, B KOTOPOH NPOTHBOMHKPOOHOE
BEIECTBO NPEACTaBIsieT COOOW MO MEHbLIEH Mepe OIHO NPOTHBOMHKPOOHOE BEIECTBO,
BBIOPAHHOE U3 TPYIIIbI, COCTOSIIEH U3:

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- (0ensoruazon-2-untuo)merui Tnonuanara (TCMTB);

- 1-(4-xnopdennn)-4,4-mumerun-3-(1,2,4-rpuazon- 1 -unmern)neHran-3-ona
(TebykoHazona);

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- 2-0ytun-6en3o[d]uzoruazon-3-ona (BBIT);

- 2-oxktun-2H-m3ortnazon-3-ona (OIT);

- 2-tnazon-4-un-1H-6enzoumunazona (Tnadenmasona);

- 3-tiono-2-nponuamndyTrakapoamara (IPBC);

- 4,5-nux nop-2-okrunusoruasod-3(2H)-ona (DCOIT));

- 10,10-okcubuchenokcapsnna (OBPA);
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- kKapOeHmasuma;

- XJIOPKPE30Ia;

- ynuokconmna;

- N-(Tpuxnopmeruntuo)pranumuna (ponmera);

- p-[(auitonomerun)cynbdonu]Tronyona;

- IMPUTHOHA LIMHKA (LIMHKA MTUPUTHOHA (Zpt));

- TepOyTpHHa; U

- TUpaMa.

32. Ila"enp 1o OJHOMY W3 MNPEABIAYLIMX MYyHKTOB, B KOTOPOM OCHOBHOM CJIOW W/MH
3aHUM CJIOH COAEP)KUT 1O MEHbLIEH Mepe OIMH HAIOJHWUTENb, BBIOPAHHBIH W3 TPYIIIHI,
COCTOSALIEH W3: MHUHEpasia, MPEATIOYTUTENbHO KapOOoHaTa KaibLus; MUTMEHTa, MOAU(HUKATOpPA,
BOJIOKOH.

33. Ila"enp Mo OJHOMY W3 MPEABIAYLIMX MYyHKTOB, B KOTOPOM OCHOBHOM CJIOW W/MH
3aHUM CJIOM COAEPIKUT YaCTHULIBI HA OCHOBE LIEJUIFOJIO3bI, KOTOPasi MPEANOYTUTENBHO BKIKOYAET
B ce0sl JINTHOLIEJUTIONO3Y, TAKYIO KaK APEBECHHA WM KOHOILIS.

34. Ilanenb mo OJHOMY U3 MpPEAbIAYIIUX YHKTOB, B KOTOPOH OCHOBHOM CJION COAEPKUT
MO MEHbINeH Mepe OJUH JOTOTHUTEIbHBIA HAMONHUTEb, BRIOPAHHBIA U3 TPYIIIBI, COCTOSIIEH
U3: CTajH, CTEKJa, OJUMNPONHIICHA, IPEBECHHBI, aKpUJja, OKCHIA aJIOMHUHUSA, Kypaya, rpadura,
LEJUTFOJIO3bl, KOKOCOBOTO BOJIOKHA, KEBJIapa, HEW/IOHA, IMepJioHa, NOJu3TWieHa, PVA,
MHUHEPAJIbHON BaThl, CH3aJIsl  BOJIOKHA (pypKpea.

35. Ila"enp Mo OAHOMY U3 NPEABIAYLIUX MyHKTOB, B KOTOPOH MO MeHbIleH Mepe OAuH
MOJINMEP OCHOBHOTO CJIOS SIBJIAETCS BCIEHEHHBIM.

36. [larens Mo OMHOMY M3 MPEABINYIINX MYHKTOB, B KOTOPOW OCHOBHOM CJIOH COAEPKUT
NEPJIUT, NPEATOYTUTENBHO BCIICHEHHBIN MEePJIUT.

37. Ilanenb mo OJHOMY M3 MPEAbIAYIIUX YHKTOB, B KOTOPOH OCHOBHOM CJION COAEPKUT
110 MEHBILEH Mepe OJHY OTHE3AIMUTHYIO JOOaBKY.

38. Ilanenpr Mo OAHOMY W3 MPEABIAYLIMX MYHKTOB, NPUYEM IIaHENb COAEPKUT IO
MEHbIIEH Mepe ONMH apMHUPYIOIIUN CJIOW, MPEANOYTUTENLHO CJIOH HETKAaHOTO MaTepuaa Wid
CJIOH TKaHOT'O MaTepHalla, B YaCTHOCTH, TKAHb.

39. Ilanenb MO OJHOMY W3 NPEABIIYIIUX IYyHKTOB, B KOTOPOH apMHPYIOIIMH CJIOH
COZEPKUT CTEKIJIOBOJIOKHO.

40. IlaHenp Mo ONHOMY M3 MpPENbIIYIIUX IyHKTOB, B KOTOPOH apMHPYIOIIMH CJIOH
COZEPKUT HaTypajbHble BOJOKHA, TAKUE KAK JIKYT.

41. IlaHenp MO ONHOMY M3 MpPENbIIYIIUX IyHKTOB, B KOTOPOH apMHPYIOIIMH CJIOH

COACPKUT CUHTETUYCCKUEC BOJIOKHA, B YACTHOCTHU, MOJIUMCPHBIC BOJIOKHA.
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42. IlaHenb MO OAHOMY M3 IPEAbIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIeH Mepe OAuH
APMUPYIOLIUN CJIOW BHEAPEH B OCHOBHOM CJIOM.

43. Tlanens 1Mo OAHOMY M3 MPEABIAYIINX MYHKTOB, B KOTOPOM OCHOBHOM CJIOW COIEPIKHUT
oT 1 1o 15% no macce BOJOKOH Ha OCHOBE LIEJITIOJIO3bI.

44. TTaHenb MO OJHOMY U3 MPENbIAYIINX MyHKTOB, B KOTOPONH OCHOBHOMN CJIOM COAEPKUT
ot 0 1o 3% no Macce nepiura.

45. Tlanens 10 OAHOMY M3 MPEABIAYIINX MYHKTOB, B KOTOPOM OCHOBHOM CJIOW COIEPIKHUT
ot 1 10 8% 1o Macce apMHUPYIOLIETO CIIOS.

46. [lanenb MO OAHOMY M3 IPEABIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIIEH Mepe OAuH
OCHOBHOI CJIOH HMeeT MIOTHOCTH Gomnee 1 kr/m’.

47. IlaHenb MO OAHOMY M3 IPEAbIIYIIUX MYHKTOB, B KOTOPOH MO MeHbIIeH Mepe OAuH
OCHOBHOI CITOi IMeeT IIIOTHOCTh Hike 1 Kr/m’.

48. Tla"enb Mo OMHOMY W3 MPEABIAYIINX MyHKTOB, B KOTOPOH OCHOBHOM CJIOW CHaOKeH
BOZIOHETIPOHULIAEMBIM MOKPBITHEM, MO CYIIECTBY 3aKPBIBAIOIIMM IO MEHbIIEH Mepe OAuH
OCHOBHOM CJIOH.

49. Ilanenp MO OJHOMY U3 MPEABIAYLIMX MYHKTOB, B KOTOPOH BEPXHsil MOBEPXHOCTb
OCHOBHOTO CJIOSI TOKPBITA OAPBEPHBIM CIIOEM, KOTOPBIH SIBIISIETCS 110 CYIIECTBY HEMPOHULIAEMBIM
IS TIO MEHBILEH Mepe OHOTO TUIACTU(HKATOPA, HCIIONB3YEMOr0 B OCHOBHOM CJIOE.

50. Ila"enp Mo OAHOMY M3 MPEABIAYLINX MyHKTOB, B KOTOPOH BOJOHENPOHHULIAEMBIH CJIOH
PACIIOJIOKEH MEXAY OCHOBHBIM CJIOEM U BEPXHEHU KOHCTPYKLIMEH.

51. Ilanenp no OAHOMY U3 NMPEABIAYLINX MTYHKTOB, IPUYEM MaHeNb COEeP>KUT MHOKECTBO
apMUPYIOLIUX CJIOEB, MpUYeM, MPEANOYTUTEIbHO, 10 MEHbIIEH Mepe OAWH IepPBbId
APMUPYIOLIUNA CJIOW HAXOAUTCS B BEPXHEM YaCTU OCHOBHOIO CJOs, U MPH 3TOM IO MEHbIIEH
Mepe OJUH BTOPOH apMHUPYIOIIMI CJIOH HAXOAUTCSI B HUJKHEH 4YaCTH OCHOBHOIO CJIOS.

52. Ilanenb mo OJHOMY M3 MpPEAbIAYIIUX YHKTOB, B KOTOPOH OCHOBHOMH CJION COAEPKUT
CJIOUCTBI MaTepuas U3 OCHOBHBIX CJIO€B, KOTOpPbIE MPSIMO W/WIM HENpPsIMO YJIOXKEHbI IPYyr Ha
apyra.

53. Ila"ens Mo OMHOMY M3 MPEABINYIINX MYHKTOB, B KOTOPOW OCHOBHOM CJIOH COAEPKUT
CJIOHUCTBII MaTepual M3 OCHOBHBIX CIJIOEBIPHUYEM KOMIIO3MLMS IO MEHBbLIEH Mepe ABYX
OCHOBHBIX CJIO€B B3aUMHO OTJINYAETCSI.

54. TlaHenb MO ONHOMY M3 NPEABIAYLIMX IYHKTOB, B KOTOPON BEPXHSAS KOHCTPYKLIMS
HAaKJICEHA HA OCHOBHOM CJION C MOMOINBIO BOAOHENPOHULAEMOTIO KJesd, MPEATIOYTUTEIBbHO KJiles
Ha OCHOBE METOKCUCHIIMIIA.

55. IlaHenb MO ONHOMY M3 NPEABIAYLIMX IMYHKTOB, B KOTOPON BEPXHSAS KOHCTPYKLIMS

COZEPKUT MO MEHbIIEH Mepe OAUH AEKOPATUBHBIN CJION U 10 MEHbLIEH Mepe OJWUH NPO3pavHbIi
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W3HOCOCTOMKHUH CJIOM, MOKPBIBAIOIINN YKa3aHHBIN 1€KOPATUBHBIN CIIOMN.

56. Ilanens no m. 55, B KOTOpOH HM3HOCOCTOMKHUHN CJIONH MMeEET TeMIepaTypy IJIaBJiIeHUs
Boiie 100 rpaaycos Llenbcus, npudeM U3HOCOCTOMKMM CJION MPEANOYTUTENbHO U3TOTOBIEH U3
MOJINYPETAHA.

57. Ila"enb Mo OAHOMY U3 MPEABIAYLIUX MyHKTOB, B KOTOPOH MO MeHbIeH Mepe OAuH
APMUPYIOIIUH CIIOH MPOXOAMT B OJHOM COEAMHUTENIbHOM Mpoduie W3 MepBOro U BTOPOTO
COEAMHUTENbHBIX POQUIIEH.

58. Ilanenb Mo OAHOMY M3 MpPENbIAYIIUX MyHKTOB, IPUYEM TOJIIHUHA MaHEIN COCTABISET
ot 2 go 10 mm, npeanoutuTenbHo ot 3 1o 10 Mm.

59. Ilanenb Mo OAHOMY U3 NPEABIAYLINX MYHKTOB, B KOTOPOI MEpBbIH COEIUHUTENbHBIN
npoHIIb COAEPIKUT:

- HaNpPAaBJICHHBIN BBEPX SI3BIYOK,

- IO MEHBIIEH Mepe OfHY HANPaBJICHHYIO BBEPX IPaHb, PACIOJIOKEHHYIO HA PACCTOSTHUU
OT HaIPABJIEHHOI'O BBEPX SI3bIUKA,

- HAIPABJICHHBIN BBEPX JKEJIOOOK, 0Opa30BaHHBIN MEXKy HAIMPABIEHHBIM BBEPX SI3BIYKOM
U HANpaBJIEHHOW BBEpPX TIPaHbIO, MPHYEM HAMpPABJICHHBIH BBEPX JKEIOOOK BBIMOJIHEH C
BO3MOXXKHOCTBK) NIpHE€Ma IO MEHbIIEH Mepe YacTH HANpPAaBJICHHOIO BHU3 SI3bIYKA BTOPOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- TO MeHbIIEH Mepe OAWH NepPBbIH (UKCHUPYIOIUN 3JIEMEHT, NPEATIOYTHUTENHEHO
MPEJOCTABIIEHHbIM HAa JajbHEH CTOPOHE HAIMpPABIEHHOTO BBEPX sI3bIUKa, OOpAIleHHOH OT
HaIPaBJIEHHON BBEPX IPaHy,

U B KOTOPOH BTOPOH COEAMHUTENbHBIN MPO(PHIb CONEPIKUT:

- IEpPBbII HANIPABJIEHHBIN BHU3 SI3bIYOK,

- IO MEHBbIIEH Mepe OJHY MEPBYI0 HANpPABJICHHYK) BHM3 I'PaHb, PACIOJOKEHHYK) Ha
PACCTOSTHUU OT HANPABJIEHHOTIO BHU3 SI3bIYKA,

- TIepBbIIl HAINPABJICHHBIN BHU3 JKEJIOOOK, 0Opa30BaHHBIM MEXIYy HAIPABJICHHbIM BHU3
SI3PIYKOM M HAIPaBJIEHHOW BHM3 I'PaHBIO, NMPUYEM HAIpPABIEHHBI BHU3 JKEIOOOK BBIMIOJHEH C
BO3MOXKHOCTBKO IpPHEMA IO MEHbBIIEH MepEe YacTH HAIpPaBICHHOIO BBEPX sA3bIUKA IEPBOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- N0 MeHbIIEH Mepe OOMH BTOPOH (PHUKCHPYIOLIMH 3JEMEHT, BBIOJHEHHBIH C
BO3MOKHOCTBIO B3aMMOJEUCTBHS C TEPBBIM (PUKCHPYIOLIUM 3JIEMEHTOM COCEOHEH MaHesH,
NpUYeM YKa3aHHBIA BTOPOH (PUKCHPYIOIIMI 3JEMEHT NPEATIOYTUTENIbHO TPENOCTABICH Ha
HaIPaBJIEHHON BHU3 [PaHMU.

60. Ilanenp mo g000My W3 TPEABIAYIIUX IMYHKTOB, NMPUYEM MaHEIb CONEPKUT IO

MEHbIIEH Mepe OAMH TPETHH COEeNMHUTENbHBIA NMPOQHIb U 10 MEHbIIEH Mepe OMH YETBEPTHIN
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COEAMHUTENBbHBIA TPO(UIIb, HAXONALINECS, COOTBETCTBEHHO, HAa TPEThEM Kpae NaHeIH U
YEeTBEPTOM Kpae IMaHeIH, NPUIeM TPETHIH COCTUHUTEIBHBIN MPOPUIb CONEPHKHT:

- HampaBJeHHbIH BOOK s3BIYOK, MPOXOMSINUI B HANPaBJIEHUH, IO CYIIECTBY
NapaJuIeJIbHOM BEPXHENU CTOPOHE OCHOBHOTIO CJIOS,

- IO MEHbIIEH Mepe OAHY BTOPYK) HAIpPABICHHYIO BHHU3 IPaHb, PACMOJIOKEHHYK) Ha
PACCTOSIHUU OT HAINPaBJIEHHOTO BOOK SI3bIUKa,

- BTOPOH HaIlpaBJIEHHBI BHU3 XeJNOOOK, OOPAa30OBAHHBIM MEXIy HAaIlpaBJIEHHBIM BOOK
SI3BIYKOM U BTOPOH HANPaBJICHHOW BHU3 PAHBIO,

NPUYEM YE€TBEPThIH COCTUHHUTENbHBIA MPOPUIb COTEPIKHUT:

- TpeTUl XKeNOoOOK, BBITIOJHEHHBIH C BO3MOXKHOCTBIO Pa3MELICHMS IO MEHbLICH Mepe
YaCTH HAINpPaBJIEHHOTO BOOK SI3BIYKA TPETHETO COCOUHHUTEIBHOTrO MPO(uist cocenHeil maHemw,
NpUYeM yKa3aHHBIA TPeTHH keJ00OK oOpa3oBaH BEPXHUM BBICTYIIOM U HIDKHHM BBICTYIIOM,
NpUYeM YKa3aHHBIH HIWKHMHA BBICTYNT CHAaOXEH HamNpaBJICHHbIM BBEPX (PUKCHPYIOIIUM
3JIEMEHTOM,

NpUYeM TPETHH COENUHUTENbHBIH MPOQUIb M HYETBEPTHIH COENMHUTENBbHBIN MPOQHIb
BBIMTOJTHEHBl TaKUM O0pa3oM, 4YTO J[BE€ TAaKHE IaHEIH MOXKHO COEOUHUTb IPYr C JAPYroM
MOCPECTBOM MOBOPOTHOTO ABUXXEHUS, IPUYEM B COEIMHEHHOM COCTOSTHUU: MO MEHbIIEH Mepe
YacTh HAINPaBJIEHHOTO BOOK sI3bIYKAa NMEPBOH IAHEIH BCTABJIICHA B TPETHH KEJIOOOK COCEmHEH
BTOPOH MaHeNH, U IPU 3TOM [0 MEHBIIEH Mepe YacTh HANPaBJICHHOTO BBEPX (PUKCHUPYIOLIETO
3JIEMEHTa YKa3aHHOW BTOPOW MaHEeNU BCTAaBJIEHA BO BTOPOH HAIPABICHHBIH BHHU3 KEJIOOOK
YKa3aHHOH NEepBON MaHeNu.

61. ITanenb Mo OAHOMY M3 MpPENbIAYLIMX MMYHKTOB, NPUYEM IaHENb SIBISETCS JKECTKOM,
TUOKOH M IOy TUOKOM.

62. Ilanenbs o OJHOMY U3 MpPEAbIAYIIUX YHKTOB, B KOTOPOH OCHOBHOM CJION COAEPKUT
CMeCh TPEX BUAOB MaTepuasia Ha OCHOBe TepedTajara; U 3MOKCUANPOBAHHOE MAcJIO,

IpuYeM  MAacCOBOE€ COOTHOIIEHHE MaTepHaja Ha OCHOBe Tepedramara u
SMOKCUAMPOBAHHOIO Macja MpeanouTUTENbHO cocTasiseT oT 99:1 no 1:99.

63. IlaHenp MO OJHOMY M3 BBIIIENPUBEACHHBIX IYHKTOB, B KOTOPOM OCHOBHOM CJOH
COIEPIKUT MAcJo, MPENNOYTHTEIbHO 3TOKCUANPOBAHHOE Macio, Ooyiee MPEeANOYTHTENBHO IO
MEHbBIIEH Mepe ONHO SMOKCHANPOBAHHOE MACHO, BBIOPAHHOE W3 TPYMIbI, COCTOSINEH u3:
SMOKCUAMPOBAHHOIO  COEBOrO  Macjia,  JMOKCUAMPOBAHHOIO  KAacTOPOBOTO  Macia,
SMOKCUIUPOBAHHOIO  JIBHAHOIO  Macja,  3MOKCHUAUPOBAHHOIO  MalbMOBOIO  Macia,
SMOKCUAMPOBAHHON  CT€APUHOBOM  KHCJOTHI, SMOKCUAWPOBAHHOW OJEMHOBOW  KHUCJIOTHI,
SMOKCUIUPOBAHHOIO TaJUIOBOIO MAcCla, SMOKCUAWPOBAHHON JIMHOJEBOM KHCJIOTBI WU UX

cMeceld.
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64. I[Tarnenbs MO OMHOMY M3 MPEABINYIINX MYHKTOB, B KOTOPOW OCHOBHOM CJIOH COAEPKUT
OKCHJ] Marausi, TMAPOKCU MarHus /WA LIEMEHT Ha OCHOBE MAarHusl.

65. Ilarens Mo OMHOMY M3 MPEABINYIINX MYHKTOB, B KOTOPOW OCHOBHOM CJIOH COAEPKUT
kapOokcumeTue o103y Hatpus (CMC).

66. [larenb MO OMHOMY M3 MPEABINYIINX MYHKTOB, B KOTOPOW OCHOBHOM CJIOH COAEPKUT
MO MEHbIIEH Mepe OnHYy N00aBKY, BEHIOPAHHYIO U3 TPYMIbI, COCTOSINEH M3: MHUKPOKpEMHE3eMa,
OKCHJA JKelle3a, XKUPHBIX KHUCJIOT U CyibdaTa IIETOYHOrO METajia, B YaCTHOCTH, CyJbdara
MarHus.

67. JlekopaTUBHOE TOKPBITHE, B YAaCTHOCTH, IEKOPATUBHOE HAIOJIBHOE TOKPBITHE,
NEKOPAaTUBHOE TMOKPBITHE TOTOJKA WIM JEKOPAaTUBHOE TMOKPBITHE CTEHBI, COAEpKallee

MHOKECTBO B3aMMHO COEIMHEHHBIX AEKOPATHUBHBIX MaHesel 1o modoMy u3 mi. 1-66.
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N3IMEHEHHAA ®OPMYJIA U3OBPETEHHUA

1. JlexopaTuBHasl maHeslb, B YAaCTHOCTH, MaHeNb JJIS I0Ja, MaHEeNb AN MOTOJKA WU
MaHeNb AJI CTEeHBI, COAEPKAIast:

- OCHOBHOMH CJION, UMEIOIINNA BEPXHIOK CTOPOHY U HUKHIOIO CTOPOHY,

- JEKOPaTUBHYK) BEPXHIOK KOHCTPYKLMIO, 3aKPEIUICHHYI0 HA YKa3aHHOH BEpXHEU
CTOPOHE OCHOBHOTIO CJIOA,

- TepBBIA Kpall MaHeH, CONepKaIllUi IMEePBBI COEAMHUTENbHBIA MPOQUIb, U BTOPOU
Kpail TaHeNIHW, COAep KAl BTOPOW COEAMHUTENbHBIH NpPOo(Uib, BBITOJHEHHBIH C
BO3MOKHOCTBIO B3aMIMHOTO 3aLIETUICHUS] C YKAa3aHHBIM IEPBBIM COCOUHHUTEIBHBIM IPOpHIeM
COCeIIHEeH MaHe!, KaK B TOPU30HTAJIbHOM HAMpPaBJICHUH, TAK U B BEPTUKAJIBHOM HAaIPaBJICHUH,

- IPH 3TOM T10 MEHBIIEH Mepe OHO MPOTHBOMHKPOOHOE BEIIECTBO HAHECEHO B KAUECTBE
MOKPBITHS HA TIO MEHBIIEH Mepe YacTh MEPBOr0 COSAMHHUTENBHOTO MPOMUIIST W/UITK 1O MEHBIIESH
Mepe 4acTh BTOPOTO COETUHHUTEIBHOTO MPOQUIISL.

2. Tlamenp mo m. 1, B KOTOpPOW MEPBBIH COEOUHUTENBLHBIM TPOQWIb W BTOPOH
COEAMHUTENbHBIA MPO(HIIb COCTABISIOT HEOThEMIIEMYIO YaCTh OCHOBHOT'O CJIOS.

3. Ianenp mo m. 1 wiom 2, B KOTOPOH MO MEHBIIEH Mepe OIHO MPOTUBOMHUKPOOHOE
BELIECTBO AUCIEPTHPOBAHO BHYTPU OCHOBHOTO CJIOSL /UK BEPXHEN KOHCTPYKIIUHU.

4. Tlanenp mo mr0OOMY M3 MPEABIAYIIUX MYHKTOB, B KOTOPOW MO MEHbIIEH Mepe OIHO
NPOTUBOMHUKPOOHOE BEINECTBO HAHECEHO B KAa4ueCTBE NOKPBITHUS HAa OCHOBHOWM CJIOH W/Wim
BEPXHIOI0 KOHCTPYKLIHIO.

5. INanens mo a000My M3 TPEABIAYINUX MYHKTOB, B KOTOPOH MO MEHbLIEH Mepe OJHO
NPOTUBOMHUKPOOHOE BELIECTBO HAHECEHO B KA4YeCTBE NOKPBITHUS HAa IOBEPXHOCTH IEPBOTO
COEAMHUTENHOTO TPOQMIS, BBIIOJIHEHHYIO C BO3MOJKHOCTBIO OOpameHHst KO BTOPOMY
COEAMHUTENILHOMY NMPOQUITI0 COCETHEH MaHeIu B COETUHEHHOM COCTOSIHHU.

6. INanens mo a000MY M3 NPEABIAYINUX NMYHKTOB, B KOTOPOH MO MEHBLIEH Mepe OJHO
NPOTUBOMHUKPOOHOE BELIECTBO HAHECEHO B Ka4yeCTBE IOKPBITHS HA MOBEPXHOCTH BTOPOTO
COEAMHUTENBHOTO TMPOQMIISA, BBIIOJHEHHYID C BO3MOXKHOCTBIO OOpalleHuss K MEePBOMY
COEAMHUTENILHOMY NMPOQUITI0 COCETHEH MaHeIu B COETUHEHHOM COCTOSIHHU.

7. Iarens mo m0OOMY W3 MPEABIAYIINX IyHKTOB, B KOTOPOH MO MEHBIIEH Mepe OJHUM
NPOTUBOMHUKPOOHBIM BEINECTBOM SIBJISIETCS IIMHKOBBIH KOMIUIEKC, MPEANOYTUTENBHO LIUHK
MUPUTHOH.

8. ITanens mo ar000MYy M3 MPEABITYIIUX MYHKTOB, B KOTOPOH IO MEHbIIEH Mepe OTHUM
MPOTUBOMHUKPOOHBIM BeIeCTBOM siBJIsieTcst N-Oytui-1,2-0en3uzoruasonus-3-oH (BBIT).

9. Ianenp mo mOOOMY M3 MPEOBINYIIUX NYHKTOB, MPUYEM TMaHeNb, B YaCTHOCTH,
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yKa3aHHbII OCHOBHOM CJIOM W/MIKM yKa3aHHasd BepXHssl KOHCTPYKLUS, W/HWINM TepBbIH
COEAMHUTENBbHBIA MPO( b, /MM BTOPOH COENUHUTEIBHBIN MPOQUIb CHAOKEH CMECHIO PA3HBIX
NPOTUBOMHUKPOOHBIX BEIIECTB, MPUYEM 3Ta CMECh MPEANOYTHTEIbHO CONEPIKUT LIUHKOBBIN
KOMILIEKC, TPEANOYTHTENBHO IMHK MUPUTHOH, U N-OyThi-1,2-6er3usornazonun-3-ox (BBIT).

10. ITanens mo OOOMY M3 BBILIETIPUBENECHHBIX IYHKTOB, B KOTOPOH OCHOBHOH CJIOM
COJZIEP>KUT MO MEHbLIE Mepe OAUH MOJIUMeEp.

11. TTanens mo OOOMY M3 BBILIETIPUBENEHHBIX IMYHKTOB, B KOTOPOH OCHOBHOH CJIOM
COIEPKHUT MO MEHbIIEH Mepe OUH IIaCTU(PUKATOP.

12. Tlanenp mo n.10 wim 11, B KOTOpPO# MO MEHbIIEH Mepe OAWH MOJUMEp W/WIH 1O
MEHbIIEH Mepe OAUH IUIaCTU(UKATOP, HUCIIONB3yEMbIHi B OCHOBHOM CJIOE, TPENCTaBIsIET COOOH
nepepabOTaHHbBIN MaTepUal.

13. Ilanenp o smobomy w3 mm. 10-12, B KOTOpOH MO MeHbLIEH Mepe ONHUH TOJIHMEp
W/WIKM TIO0 MEHbLIEH Mepe OIUH IUIACTU(UKATOP, HCIOIb3yeMbIii B OCHOBHOM CJIOE,
npeacTaBisieT coO0l MaTepuan Ha OMOJOTHYECKONH OCHOBE.

14. Tlanenp o mobomy u3 mm. 10-13, B KOTOpOI MO MeHbLIEH Mepe ONHUH TOJIHMEp
OCHOBHOTO ¢J10st 00pa3zoBaH u3 PVC (MoNMMBUHUIXJIOPUAA).

15. Ilanenp o mobomy u3 mm. 10-14, B KOTOpOI MO MeHbLIEH Mepe ONHUH TOJIHMEp
OCHOBHOTO ¢Jiost obpasosan u3 PUR (monuyperana).

16. Ilanenp mo mobomy u3 mm. 10-15, B KOTOpOIl MO MeHbLIEH Mepe ONHUH TOJIHMEp
OCHOBHOTO cJios1 0Opa3oBaH 3 PVB (momusuamI OyTHpans).

17. Tanens mo jrobomy m3 nmn. 10-16, B KOTOpOH MO MeHbIIEH Mepe OAWH TMOJHMEp
OCHOBHOTO ¢JIOsl 00pa3oBaH u3 nonuoneduna, B uactnoctu, PE wmm PP.

18. Ilanenp mo smobomy u3 mm. 10-17, B KOTOpOH MO MeHbLIEH Mepe ONHUH TOJIHMEp
OCHOBHOTO ¢J10s1 00pa30BaH U3 MOJIUCTHPOJIA, MPEANOYTHTEIBHO BCIIEHEHHOTO TTOJIHCTUPOIA.

19. Tlanens no MOOOMY W3 MPEABIAYIINX MYHKTOB, B KOTOPOH OCHOBHOH CIIOH CONEPKUT
OIIVH IIacTU(UKATOP, BEIOPaHHBIA U3 Tpymnisl, coctosmel uz: DOTP, DINP, DIDP.

20. Ianenp no M000MY M3 MPEOBIAYIINX MYHKTOB, B KOTOPOH OCHOBHOMH CIIOH CONEPIKUT
100 gacreit monuBuHIIXIOpUAa U oT 20 1o 200 gacTeit oduiero ruracTugukaropa.

21. Ianens no 1000MY M3 MPEIBIAYIINX MYHKTOB, B KOTOPOH OCHOBHOMH CIIOH CONEPIKUT
N0 MeHbIIEH Mepe OIWH KOMIATHOWIM3ATOp MAJIsl YIAYYIIEHHs COBMECTUMOCTH MEXAY I10
MEHbIIEH Mepe OJHUM MOJIMMEPOM U IO MEHBILEH Mepe OJHUM IIaCTH(UKATOPOM.

22. Ila"enp 1o MOOOMY M3 MPEABIAYIIUX MYHKTOB, NPUYEM IaHENb COAEPIKUT 3aHUM
CJION, HAaHECEHHBIH, MPSIMO WJIM HENpPsIMO, Ha 3aHIOI0 MOBEPXHOCTh OCHOBHOIO CIJIOsI, MPUYEM
YKa3aHHBIN 3aHUNA CJIOH COAEPKUT MO MEHbINeH Mepe OIUH MOJUMEp W, HeoOsS3aTeNbHO, T

MEHbIIIeH Mepe ONWH MacTH(GUKATOP.



39

23. Ilanens mo Mr0OOMY M3 TMPENbIAYIIUX MYyHKTOB, B KOTOPOW 3aJHUM CIOH CONEPIKUT
MHOXECTBO Pa3HbIX MJIACTU(PUKATOPOB.

24. Tlanenp mo mr0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH IO MEHbLIEH Mepe OANH
NOJMMEpP W/WIM TO MEHbIIeH Mepe OAWH IUIACTH(HKATOpP, WUCHOJb3YEeMBIH B 3aJHEM CJIOE,
npencTanisier coO0l nepepadoTaHHBIN MaTepUall.

25. Ilanenpb o mr0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH MO MEHbLIEH Mepe OANH
NOJMMEpP W/WIM TO MEHbIIeH Mepe OAWH IUIACTH(HKATOpP, WUCHOJb3YEeMBIH B 3aJHEM CJIOE,
npeacTaBisieT coO0l MaTepuan Ha OMOJOTHYECKONH OCHOBE.

26. Ilanenp mo mr0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH IO MEHbLIEH Mepe OANH
NoJMMep 3a1Hero cios oopasosad 3 PVC (momusnammxnopuna) wim PUR (nonuyperana).

27. Ilanenp mo JOOOMY W3 BBILIETIPUBENEHHBIX IYHKTOB, B KOTOPOH 3aIHUI CJIOH 1O
MEHBIIEH Mepe YaCTUYHO U3TOTOBJIEH M3 HATYPAJIbHOIO MaTepualia, TAKOTro Kak mpookKa.

28. Ilanenp o MrOOOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH MO MEHbLIEH Mepe OANH
NOJIMMEP 3aHero ciiost o0pazoBaH 3 PVB (nmonusuamMn Oytupans).

29. Ilanenpb o Mr0OOMY U3 MPEABIAYIIUX IMYHKTOB, B KOTOPOH MO MEHbLIEH Mepe OANH
TIOJTUMED 3aJTHETO CJIosi 00pa3oBaH u3 nojuojeduna, B yactuoctd, PE wim PP.

30. ITanens mo 1000MY W3 MPEOBIAYLINX MYHKTOB, B KOTOPOH 3aAHHUN CJIOH COINEPIKHUT
OIIMH TUTACTU(UKATOP, BRIOpaHHBIN U3 rpymmsl, coctosimei u3z: DOTP, DINP, DIDP.

31. ITanens mo moOOMY M3 MPEOBIAYLIMX IMYHKTOB, B KOTOPOH NPOTHBOMHKPOOHOE
BEIECTBO NPEACTaBIsieT COOOW MO MEHbLIEH Mepe OIHO NPOTHBOMHKPOOHOE BEIECTBO,
BBIOPAHHOE U3 TPYIIIbI, COCTOSIIEH U3:

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- (0ensoruazon-2-untuo)merui Tnonuanara (TCMTB);

- 1-(4-xnopdennn)-4,4-mumerun-3-(1,2,4-rpuazon- 1 -unmern)neHran-3-ona
(TebykoHazona);

- 1-[[2-(2,4-nuxnopdenwn)-4-nponwi- 1, 3-nuokconan-2-wi|metwi]- 1H-1,2,4-tpuazona
(mponukoHa301a);

- 2-0ytun-6en3o[d]uzoruazon-3-ona (BBIT);

- 2-oxktun-2H-m3ortnazon-3-ona (OIT);

- 2-tnazon-4-un-1H-6enzoumunazona (Tnadenmasona);

- 3-iiogo-2-nponunundyrunkapbamara (IPBC);

- 4,5-nux nop-2-okrunusoruasod-3(2H)-ona (DCOIT));

- 10,10-okcubuchenokcapsnna (OBPA);

- kKapOeHmasuma;
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- XJIOPKPE30I1a;

- ynuokconmna;

- N-(Tpuxnopmeruntuo)pranumuna (ponmera);

- p-[(auitonomerun)cynbdonu]Tronyona;

- IMPUTHOHA LIMHKA (LIMHKA MTUPUTHOHA (Zpt));

- TepOyTpHHa; U

- TUpama.

32. Ila"enp mo JOOOMY M3 MPEObIAYLINX NMYHKTOB, B KOTOPOH OCHOBHOW CJIOH W/Wiu
3aHUM CJIOH COAEP)KUT 1O MEHbLIEH Mepe OIMH HAIOJHWUTENb, BBIOPAHHBIH W3 TPYIIIHI,
COCTOSALIEH W3: MHUHEpasia, MPEATIOYTUTENbHO KapOOoHaTa KaibLus; MUTMEHTa, MOAU(HUKATOpPA,
BOJIOKOH.

33. Ilanens mo arOOOMY W3 MPEABIAYIIUX MYHKTOB, B KOTOPOH OCHOBHOW CIIOW W/WJH
3aHUM CJIOM COAEPIKUT YaCTHULIBI HA OCHOBE LIEJUIFOJIO3bI, KOTOPasi MPEANOYTUTENBHO BKIKOYAET
B ce0sl JINTHOLIEJUTIONO3Y, TAKYIO KaK APEBECHHA WM KOHOILIS.

34. TTanenb o JrOOOMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
MO MEHbINeH Mepe OJUH JOTOTHUTEIbHBIA HAMONHUTEb, BRIOPAHHBIA U3 TPYIIIBI, COCTOSIIEH
U3: CTajH, CTEKJa, OJUMNPONHIICHA, IPEBECHHBI, aKpUJja, OKCHIA aJIOMHUHUSA, Kypaya, rpadura,
LEJUTFOJIO3bl, KOKOCOBOTO BOJIOKHA, KEBJIapa, HEW/IOHA, IMepJioHa, NOJu3TWieHa, PVA,
MHUHEPAJIbHON BaThl, CH3aJIsl  BOJIOKHA (pypKpea.

35. INanens o mr0OOMy M3 MPEABIAYINUX IMyHKTOB, B KOTOPOH MO MEHbLIEH Mepe OANH
MOJINMEP OCHOBHOTO CJIOS SIBJIAETCS BCIEHEHHBIM.

36. ITanenb no Jr0O0OMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
NEPJUT, MPENNOUYTUTENBHO BCIIEHEHHbIH NIEPIIUT.

37. ITanens o r00OMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH OCHOBHOM CJIOH COIEPIKHUT
110 MEHBILEH Mepe OJHY OTHE3AIMUTHYIO JOOaBKY.

38. Ilanenp mo a000My U3 TNPEABIAYIIUX IMYHKTOB, NMPUYEM MaHEIb CONEP)KUT IO
MEHbIIEH Mepe ONMH apMHUPYIOIIUN CJIOW, MPEANOYTUTENLHO CJIOH HETKAaHOTO MaTepuaa Wid
CJIOH TKaHOT'O MaTepHalla, B YaCTHOCTH, TKAHb.

39. Ilanenp mo JOOOMY M3 TPENbIAYIIUX MYHKTOB, B KOTOPOH apMHUPYIOIIUH CIIOH
COZEPKUT CTEKIJIOBOJIOKHO.

40. ITanenp mo mOOOMY M3 TPENBIAYINNX IMYyHKTOB, B KOTOPOH apMHUPYIOIIUH CJIOH
COZEPKUT HaTypajbHble BOJOKHA, TAKUE KAK JIKYT.

41. Tlanenp mo mOOOMY M3 TPENBIAYINNX IMYyHKTOB, B KOTOPOH apMHUPYIOIIUH CIIOH
COZEPKUT CUHTETUYECKHE BOJIOKHA, B YaCTHOCTHU, MOJIUMEPHBIE BOJIOKHA.

42. Tlanenp o mr0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH IO MEHbLIEH Mepe OANH
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APMUPYIOLIUN CJIOW BHEAPEH B OCHOBHOM CJIOM.

43. Tlanenp mo MFOOOMY M3 TPEABIAYIINX MyHKTOB, B KOTOPOH OCHOBHOM CJIOH COIEPKUT
oT 1 1o 15% no macce BOJOKOH Ha OCHOBE LIEJITIOJIO3bI.

44. Tlanens no M000MY M3 MPEIBIAYIINX MYHKTOB, B KOTOPOH OCHOBHOMH CIIOH CONEPIKUT
ot 0 1o 3% no Macce nepiura.

45. Tlanenp mo MFOOOMY M3 TPEABIAYIINX MyHKTOB, B KOTOPOH OCHOBHOM CJIOH COIEPKUT
ot 1 10 8% 1o Macce apMHUPYIOLIETO CIIOS.

46. Ilanenp mo mrOOOMY U3 MPEABIAYIIUX IMYHKTOB, B KOTOPOH IO MEHbLIEH Mepe ONH
OCHOBHOI CJIOH HMeeT MIOTHOCTH Gomnee 1 kr/m’.

47. Ilanenp o mr0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH IO MEHbLIEH Mepe OANH
OCHOBHOI CITOi IMeeT IIIOTHOCTh Hike 1 Kr/m’.

48. ITanens Mo JOOOMY U3 MPEIbITYIIUX MyHKTOB, B KOTOPOW OCHOBHOW CJIOW CHaOXeH
BOZIOHETIPOHULIAEMBIM MOKPBITHEM, MO CYIIECTBY 3aKPBIBAIOIIMM IO MEHbIIEH Mepe OAuH
OCHOBHOM CJIOH.

49. Tlanenp mo MOOOMY M3 MPEOBIAYIINX MYHKTOB, B KOTOPOW BEPXHsSI TOBEPXHOCTH
OCHOBHOT'O CJIOSI TOKPBITa OapbepHBIM CJIOEM, KOTOPBIH SIBISIETCS HENPOHULIAEMBIM ISl TIO
MEHBIIEH Mepe OJHOTO TIACTU(PHUKATOPA, UCIIONIB3YEMOT0 B OCHOBHOM CJIOE.

50. Tlanenp mo mr0OOMY W3 MPEABIAYIIMX NMYHKTOB, B KOTOPOH BOIOHETIPOHHUIIAEMBbIN
CJIOH PacHoOJIOKEH MEXy OCHOBHBIM CJIOEM U BEPXHEH KOHCTPYKLIMEH.

51. IMawenp mo moOOMYy W3 TPENBIAYINUX MYHKTOB, NPUYEM IaHEIbh COIEPIKHUT
MHOXXECTBO apMHUPYIOIIMX CJIOEB, MPUYEM, NPEANOUYTUTEIBHO, 10 MEHBbIIEH Mepe OIHUH NEPBbII
APMUPYIOLIUNA CJIOW HAXOAUTCS B BEPXHEM YaCTU OCHOBHOIO CJOs, U MPH 3TOM IO MEHbIIEH
Mepe OJUH BTOPOH apMHUPYIOIIMI CJIOH HAXOAUTCSI B HUJKHEH 4YaCTH OCHOBHOIO CJIOS.

52. ITanens o Jr00OMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH OCHOBHOM CJIOH COIEPIKHUT
CJIOUCTBI MaTepuas U3 OCHOBHBIX CJIO€B, KOTOpPbIE MPSIMO W/WIM HENpPsIMO YJIOXKEHbI IPYyr Ha
apyra.

53. Ianenb mo Jr0OOMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
CJIOHUCTBII MaTepual M3 OCHOBHBIX CIJIOEBIPHUYEM KOMIIO3MLMS IO MEHBbLIEH Mepe ABYX
OCHOBHBIX CJIO€B B3aUMHO OTJINYAETCSI.

54. Ilanenp mo M000OMY M3 MPENBITYIINX MYHKTOB, B KOTOPOH BEPXHsISI KOHCTPYKIIHS
HAaKJICEHA HA OCHOBHOM CJION C MOMOINBIO BOAOHENPOHULAEMOTIO KJesd, MPEATIOYTUTEIBbHO KJiles
Ha OCHOBE METOKCUCHIIMIIA.

55. Ilanenp mo 1000MY M3 MPENBITYIINX MYHKTOB, B KOTOPOH BEPXHsISI KOHCTPYKIIHS
COZEPKUT MO MEHbIIEH Mepe OAUH AEKOPATUBHBIN CJION U 10 MEHbLIEH Mepe OJWUH NPO3pavHbIi

W3HOCOCTOMKHUH CJIOM, MOKPBIBAIOIINN YKa3aHHBIN 1€KOPATUBHBIN CIIOMN.



42

56. Ilanens mo m. 55, B KOTOpOH HM3HOCOCTOMKHUHN CJIONH MMeEET TeMIepaTypy IJIaBJIeHUs
Boiie 100 rpaaycos Llenbcus, npudeM U3HOCOCTOMKMM CJION MPEANOYTUTENbHO U3TOTOBIEH U3
MOJINYPETAHA.

57. Ilanens no mr0OOMy M3 MPEABIAYINUX IyHKTOB, B KOTOPOH MO MEHbLIEH Mepe OANH
APMUPYIOIIUH CIIOH MPOXOAMT B OJHOM COEAMHUTENIbHOM Mpoduie W3 MepBOro U BTOPOTO
COEAMHUTENbHBIX POQUIIEH.

58. ITanenpb o r000My M3 MPEABIAYIIUX YHKTOB, MPUYEM TOJIINHA TTAHEIH COCTABIISIET
ot 2 go 10 mm, npeanoutuTenbHo ot 3 1o 10 Mm.

59. Ilanens mo MrOOOMY M3 TPEABINYIIUX IyHKTOB, B KOTOPOH MEPBBIH COCIMHHUTENbHbIN
npoHIIb COAEPIKUT:

- HaNpPAaBJICHHBIN BBEPX SI3BIYOK,

- IO MEHBIIEH Mepe OfHY HANPaBJICHHYIO BBEPX IPaHb, PACIOJIOKEHHYIO HA PACCTOSTHUU
OT HaIPABJIEHHOI'O BBEPX SI3bIUKA,

- HAIPABJICHHBIN BBEPX JKEJIOOOK, 0Opa30BaHHBIN MEXKy HAIMPABIEHHBIM BBEPX SI3BIYKOM
U HANpaBJIEHHOW BBEpPX TIPaHbIO, MPHYEM HAMpPABJICHHBIH BBEPX JKEIOOOK BBIMOJIHEH C
BO3MOXXKHOCTBK) NIpHE€Ma IO MEHbIIEH Mepe YacTH HANpPAaBJICHHOIO BHU3 SI3bIYKA BTOPOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- TO MeHbIIEH Mepe OAWH NepPBbIH (UKCHUPYIOIUN 3JIEMEHT, NPEATIOYTHUTENHEHO
MPEJOCTABIIEHHbIM HAa JajbHEH CTOPOHE HAIMpPABIEHHOTO BBEPX sI3bIUKa, OOpAIleHHOH OT
HaIPaBJIEHHON BBEPX IPaHy,

U B KOTOPOH BTOPOH COEAMHUTENbHBIN MPO(PHIb CONEPIKUT:

- IEpPBbII HANIPABJIEHHBIN BHU3 SI3bIYOK,

- IO MEHBbIIEH Mepe OJHY MEPBYI0 HANpPABJICHHYK) BHM3 I'PaHb, PACIOJOKEHHYK) Ha
PACCTOSTHUU OT HANPABJIEHHOTIO BHU3 SI3bIYKA,

- TIepBbIIl HAINPABJICHHBIN BHU3 JKEJIOOOK, 0Opa30BaHHBIM MEXIYy HAIPABJICHHbIM BHU3
SI3PIYKOM M HAIPaBJIEHHOW BHM3 I'PaHBIO, NMPUYEM HAIpPABIEHHBI BHU3 JKEIOOOK BBIMIOJHEH C
BO3MOXKHOCTBKO IpPHEMA IO MEHbBIIEH MepEe YacTH HAIpPaBICHHOIO BBEPX sA3bIUKA IEPBOrO
COEAMHUTENBHOTO PO COCENHEN TTaHEeTH, U

- N0 MeHbIIEH Mepe OOMH BTOPOH (PHUKCHPYIOLIMH 3JEMEHT, BBIOJHEHHBIH C
BO3MOKHOCTBIO B3aMMOJEUCTBHS C TEPBBIM (PUKCHPYIOLIUM 3JIEMEHTOM COCEOHEH MaHesH,
NpUYeM YKa3aHHBIA BTOPOH (PUKCHPYIOIIMI 3JEMEHT NPEATIOYTUTENIbHO TPENOCTABICH Ha
HaIPaBJIEHHON BHU3 [PaHMU.

60. Ilanenp mo g000My W3 TPEABIAYIIUX IMYHKTOB, NMPUYEM MaHEIb CONEPKUT IO
MEHbIIEH Mepe OAMH TPETHH COEeNMHUTENbHBIA NMPOQHIb U 10 MEHbIIEH Mepe OMH YETBEPTHIN

COGI[PIHI/ITGJIbeIfI HpO(I)I/I.]'Ib, HaxoOAmuecsa, COOTBETCTBECHHO, Ha TPETbEM Kpa€ MaHCIHU U
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YEeTBEPTOM Kpae IMaHeIH, NPUIeM TPETHIH COCTUHUTEIBHBIN MPOPUIb CONEPHKHT:

- HampaBJeHHbIH BOOK s3BIYOK, MPOXOMSINUI B HANPaBJIEHUH, IO CYIIECTBY
NapaJuIeJIbHOM BEPXHENU CTOPOHE OCHOBHOTIO CJIOS,

- IO MEHbIIEH Mepe OAHY BTOPYK) HAIpPABICHHYIO BHHU3 IPaHb, PACMOJIOKEHHYK) Ha
PaCCTOSIHUU OT HAINPaBJIEHHOTO BOOK SI3bIUKA,

- BTOPOH HaIlpaBJIEHHBI BHU3 XeJNOOOK, OOPAa30OBAHHBIM MEXIy HAaIlpaBJIEHHBIM BOOK
SI3BIYKOM U BTOPOH HANPaBJICHHOW BHU3 PAHBIO,

NPUYEM YE€TBEPThIH COCTUHHUTENbHBIA MPOPUIb COTEPIKHUT:

- TpeTUl XKeNOoOOK, BBITIOJHEHHBIH C BO3MOXKHOCTBIO Pa3MELICHMS IO MEHbLICH Mepe
YaCTH HAINpPaBJIEHHOTO BOOK SI3BIYKA TPETHETO COCOUHHUTEIBHOTrO MPO(uist cocenHeil maHemw,
NpUYeM yKa3aHHBIA TPeTHH keJ00OK oOpa3oBaH BEPXHUM BBICTYIIOM U HIDKHHM BBICTYIIOM,
NpUYeM YKa3aHHBIH HIWKHMHA BBICTYNT CHAaOXEH HamNpaBJICHHbIM BBEPX (PUKCHPYIOIIUM
3JIEMEHTOM,

NpUYeM TPETHH COENUHUTENbHBIH MPOQUIb M HYETBEPTHIH COENMHUTENBbHBIN MPOQHIb
BBIMTOJTHEHBl TaKUM O0pa3oM, 4YTO J[BE€ TAaKHE IaHEIH MOXKHO COEOUHUTb IPYr C JAPYroM
MOCPECTBOM MOBOPOTHOTO ABUXXEHUS, IPUYEM B COEIMHEHHOM COCTOSTHUU: MO MEHbIIEH Mepe
YacTh HAINPaBJIEHHOTO BOOK sI3bIYKAa NMEPBOH IAHEIH BCTABJIICHA B TPETHH KEJIOOOK COCEmHEH
BTOPOH MaHeNH, U IPU 3TOM [0 MEHBIIEH Mepe YacTh HANPaBJICHHOTO BBEPX (PUKCHUPYIOLIETO
3JIEMEHTa YKa3aHHOW BTOPOW MaHEeNU BCTAaBJIEHA BO BTOPOH HAIPABICHHBIH BHHU3 KEJIOOOK
YKa3aHHOH NEepBON MaHeNu.

61. ITanenp mo mrOOOMY M3 MPEOBIAYIIUX MYHKTOB, MPUYEM MAHENb SBJSIETCS KECTKOM,
TUOKOH M IOy TUOKOM.

62. ITanens o J0OOMY U3 MPEABIAYIIUX MYHKTOB, B KOTOPOH OCHOBHOM CJIOH COINEPIKHUT
CMeCh TPEX BUIOB MaTepuasia Ha OCHOBeE TepedTanara; 1 STIOKCUANPOBAHHOE MACIIO,

IpuYeM  MAacCOBOE€ COOTHOIIEHHE MaTepHaja Ha OCHOBe Tepedramara u
SMOKCUAMPOBAHHOIO Macja MpeanouTUTENbHO cocTasiseT oT 99:1 no 1:99.

63. ITanenp mo JOOOMY W3 BBILIETIPUBEIEHHBIX IYHKTOB, B KOTOPOH OCHOBHOH CIJIOH
COIEPIKUT MAcJo, MPENNOYTHTEIbHO 3TOKCUANPOBAHHOE Macio, Ooyiee MPEeANOYTHTENBHO IO
MEHbBIIEH Mepe ONHO SMOKCHANPOBAHHOE MACHO, BBIOPAHHOE W3 TPYMIbI, COCTOSINEH u3:
SMOKCUAMPOBAHHOIO  COEBOrO  Macjia,  JMOKCUAMPOBAHHOIO  KAacTOPOBOTO  Macia,
SMOKCUIUPOBAHHOIO  JIBHAHOIO  Macja,  3MOKCHUAUPOBAHHOIO  MalbMOBOIO  Macia,
SMOKCUAMPOBAHHON  CT€APUHOBOM  KHCJOTHI, SMOKCUAWPOBAHHOW OJEMHOBOW  KHUCJIOTHI,
SMOKCUIUPOBAHHOIO TaJUIOBOIO MAcCla, SMOKCUAWPOBAHHON JIMHOJEBOM KHCJIOTBI WU UX
CMECEH.

64. ITanenb no Jr0O0OMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
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OKCHJI MarHusi, THAPOKCUT MATHHSI W/ LIEMEHT HA OCHOBE MarHUSs.

65. ITanenpb mo Jr0O0OMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
KapOoKcuMeTHIesuToI03y Hatpus (CMC).

66. ITanenb mo Jr0OOMY U3 MPENBIAYIINX MyHKTOB, B KOTOPOW OCHOBHOM CJIOW COAEPKUT
1o MeHbIneil Mepe ofHy N00aBKy, BHIOPAHHYIO W3 TPYIIIBI, COCTOALIEH HU3: MUKPOKPEMHE3eMa,
OKCHJA JKelle3a, XKUPHBIX KHUCJIOT U CyibdaTa IIETOYHOrO METajia, B YaCTHOCTH, CyJbdara
MAarHus.

67. JlekopaTUBHOE TOKPBITHE, B YaCTHOCTH, AEKOPATUBHOE HAIMOJbHOE IOKPBITHE,
JIEKOPATUBHOE TMOKPBHITHE TIOTOJKA WM JEKOPATHUBHOE IIOKPBITHE CTEHBI, COAeprKaliee

MHOKECTBO B3aMMHO COEIMHEHHBIX AEKOPATHUBHBIX MaHesel 1o modoMy u3 mi. 1-66.
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