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(54) €NOCIb YTBOPEHHA YOTUPUHUTKOBOIO MNOKPUBHOIO JTAHLIOFOBOIO CTIBKA

(57) Pedpepar:

Crnocobi yTBOpPEHHs YOTUPUMHWUTKOBOIO MOKPMBHOMO F1aHLUIOrOBOrO CTibKa BKMoYae (hopMyBaHHS
neTenb rofikoBUX HUTOK, BEPLUUMHU AKMX (POPMYIOTb Ha pPi3Hi BiACTaHi Big4 NOBepXxHi MaTepianis, Lo
3WMBalOTLCA, (POPMyBaHHA OBOX NeTenb NMOKPUBHUX HUTOK B MIOLLMHI, NapanensbHin o maTepianis,
BEPLUMHN SKUX A3epKanbHO po3TalloBaHi OfHa BiAHOCHO OAHOI, Ta MNPOBEOEHHA Kpidb HUX Ta
MaTepian neTenb ronKOBUX HUTOK, BUOOBXEHHS i Aedopmauiio iX 3 YTBOPEHHSM neTenb-Hamnycky
FONKOBMX HUTOK, (hOPMYyBaHHS HUTKOBUX TPWUKYTHUKIB, NMEpPEMILLEeHHS maTepianiB Ha OOBXWUHY CTiOKa,
hOpMYBaHHSI HOBUX METEb FONIKOBMX HATOK Ta HOBUX NEeTerb MOKPUBHUX HUTOK, MPOBEAEHHS NeTerb
FOMKOBMX HUTOK KPi3b HOBI METNi MOKPUBHUX HUTOK Ta MaTepian i BBEAEHHS iX B HUTKOBI TPUKYTHUKM,
CKOPOYEHHS neTerb rofikoBMX HUTOK i NIATAHEHHS 1X BepLUMH OO MOBEPXHi MaTtepianis, CKOPOYEHHS
netenb MOKPMBHUX HUTOK Ta HakMadaHHS iX Ha mMaTepianv. BUOOBXEHHA Ta PO3LWMPEHHSA NeTerb-
Harycky ABOX roNIKOBUX HUTOK 3[iNCHIOIOTb NepexpecHO Ha3ycTpiy ogHa OOHIN.
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KopucHa mogenb HanexuTb A0 LUBEWHOI NPOMUCMOBOCTI, 30Kpema [0 CrnocobiB YyTBOPEHHS
YOTUPUHMUTKOBMX MOKPUBHUX MAHLIKOrOBUX CTIOKIB.

Bigomnii cnoci6 yTBOpPEHHS 4YOTMPUHUTKOBOIO MOKPMBHOMO naHutoroBoro cTidoka [ACTY ISO
4915:2005 K. OepxctaHgapT Ykpainu, 2006. c. 41 (cTibok Tuny 602)], wo Bknovae popmMyBaHHS
neTenb OBOX FOSIKOBUX HUTOK, BEPLUMHU SKMX (DOPMYIOTb Ha Pi3Hii BiACTaHi Bi4 NOBepxHi maTepianis,
dopMyBaHHA NeTSi NOKPMBHOI HUTKX B NSIOLWMHI, NapanenbHii maTepianis, Ta NpoBeAeHHS Kpi3b Hel
neTni nepwoi rofkoBOi HWUTKW, MNPOBeOeHHs 000X neTenb rOfIKOBUX HUTOK Kpidb Martepianm,
BUOOBXEHHA i Aedopmauio X 3 YyTBOPEHUMU NeTerb-HanycKy, BUOOBXEHHS Ta PO3LUMPEHHS 1X B
NMOWMWMHI, napanenbHin NMOWMHI  MaTtepianiB, nNepeMilleHHss MaTepianiBe Ha [OBXWHY CTibka,
OpMYBaHHS OBOX HUTKOBWUX TPWUKYTHWKIB, HOBMX METEMb rOfIKOBMX HUTOK, Ta HOBOI NETNi NOKPUBHOI
HUTKX, NPOBEAEHHA NepLUOi HOBOI NeTMi FOMKOBOI HUTKM KPi3b HOBY METIHO MOKPUBHOI HUTKKU, Ta 060X
HOBMX MNeTenb Kpi3b MaTtepian Ta BBEAEHHS X B HUTKOBIi TPUKYTHWUKM, CKOPOYEHHS MeTeNb ronKoBUX
HUTOK i MiATArHEHHS iX BEPLUMH A0 NOBEPXHi MaTepianis.

Mpy ubOMY NO OAHY CTOPOHY MaTtepianis YTBOPKKTb NETNO OAHIET NOKPUBHOI HUTKK, @ NO iHLWY
YTBOPIOIOTb NETI0 HUTKWN NeTenbHuKa, SKy BBOAATb NOCMIAOBHO B YCi NeTMi-HanycKy ronkoBMX HUTOK,
HUTKOBI TPUKYTHUKA OTPUMYIOTb PO3LUMPEHHSIM MEeTNi HUTKU neTenbHuKa Yy O6ik, MpOTUNEXHUN
nepeMilleHHss maTepianie napanenbHO iX NMOWMHaM 3 YTBOPEHHSIM OBOX NOAIOHMX TPUKYTHUKIB, SKi
YTBOPEHi ABOMa MNETMASMWU FOMKOBUX HUTOK, SIKi YTBOPIOKTb X OCHOBW, Ta OAHIEI0 MNETNe HUTKK
netenbHUKa, TiNKM SKOI € CNiNMbHUMKM OiMHUMKW CTOPOHAMW KOXHOrO TPWUKYTHMKA, a BCi HOBI neTni
ronIkoBMX HUTOK 6e3nocepeaHbo BBOAATb B KOXKHUIA BiAMNOBIAHWIA HUTKOBUIM TPUKYTHUK.

Taka cTpykTypa cTibka noTpebye BenmKoi BUTPATM HUTOK HA NOrO YTBOPEHHS, OCTIifbKN 3'€AHaHHS
rONIKOBMX HUTOK BiaOyBaeTbCA NETNE HUTKU NeTenbHMKa, a B3aeMogis ii 3 oboma neTnamm rosikoBmx
HUTOK OBMmexye wWupuHy cTibka (6rnm3bko 4-6 mMMm), WO 3BYXye obBracTb WMOro 3acToCyBaHHSA, a
YTBOPEHHS neTenb-Hanycky B 6ik HanpsMKy nepeMileHHs Mmarepianis Bumarae [oaaTtkoBOro
nepemiweHHs neTenb NeTenbHUKIB HUTOK ANs YTBOPEHHS HUTKOBUX TPUKYTHUMKIB B MiCLi NpoBedeHHS
neTernb rofIkOBUX HUTOK, LLO YCKNaHIE NPOLEeC YTBOPEHHS CTiOKa.

Bioomnii Takox cnoci® yTBOpeHHsI MOKpuBHOro nadutoroBoro ctibka [OCTY I1SO 4915:2005 K.
HepxctanaapT Ykpainu, 2006. c. 42 (cTibok Tuny 603)], wo Bktovae opMyBaHHS MeTerNb FOMKOBUX
HUTOK, BEPLUMHU AKMX POPMYIOTb Ha Pi3Hin BiACTaHi Big NOBEPXHI MaTepianis, WO 3LMBaOTbLCH,
dopMyBaHHS 4BOX MeTerb MNOKPUBHUX HUTOK B MMNOLLMHI, NapanensbHin 4o MaTepianis BEPLUNHU, SKUX
A3epkanbHO po3TalloBaHi ofHa BiQHOCHO OAHOI Ta MNPOBEAEHHS KPi3b HWX Ta MaTtepian neTtenb
rONIKOBMX HUTOK, BUOOBXEHHS i AedopMaLilo iX 3 YTBOPEHHSIM MeTemnb-HamyCcKy TOMKOBUX HUTOK,
POpMyBaHHS HUTKOBMX TPUKYTHUKIB, NEepeMillleHHs MaTepianiB Ha AOBXWHY CTibka, dopmyBaHHSA
HOBMX METEeNb FOSIKOBMX HUTOK Ta HOBUX METENb MOKPUBHMX HUTOK, MPOBELEHHS MeTerfb rofIKOBMX
HUTOK Kpi3b HOBiI METNi MOKPMBHMX HWUTOK Ta Marepian i BBeOEHHA X B HUTKOBI TPWUKYTHUKM,
CKOPOYEHHS MeTeNb rofikoBUX HUTOK i NIATAHEHHS iX BepwMH A0 NOBEPXHi MaTepianiB, CKOPOYEHHS
netenb NOKPUBHUX HUTOK Ta HaKNagaHHs ix Ha maTtepianu.

Mpy LUbOMY YTBOPIOKOTL NETMI0 HATKM NeTenbHUKa, NeTN0 HUTKM NeTenbHKa BBOASATb NOCMiA0OBHO
B YCi neTni-Hanycky rofkoBWUX HWUTOK, HWUTKOBI TPUKYTHUKA OTPUMYIOTb PO3LUMPEHHSAM METMi HUTKK
netenbHWKa y BGik, NPOTUNEXHWUIA NEpeMILLEHHA MaTepianiB napanernbHOo iX NAoWWHaM 3 YTBOPEHHSIM
ABOX NOJiOHNX TPUKYTHUKIB, siKi yTBOPEHI ABOMA NETNSAMU FOMKOBMX HUTOK, siKi YTBOPIOKTb iX OCHOBW,
Ta OfHIEl0 MNeTnel HUTKM NeTenbHWKa, TNk SAKOT € CRiMbHUMWM BiYHUMU CTOPOHaMMK KOXHOIo
TPUKYTHUKA, @ BCi HOBi MeTMi FOMKOBUX HUTOK Ge3nocepedHbO BBOASATb B KOXHWWA BignoBigHMN
HUTKOBWUI TPUKYTHUK.

Taka cTpykTypa cTibka noTpebye BenMKoi BUTPATM HUTOK Ha MOTO YTBOPEHHS, OCTiMNbKW 3'€QHaHHS
rONIKOBMX HUTOK BiaOyBaeTbCA NETME HATKU NeTenbHMKa, a B3aeMogis ii 3 oboma neTnamm ronkoBmx
HUTOK OBMexye wWwupuHy cTibka (6nm3bko 4-6 MMm), WO 3BYXye 0o6racTb MOro 3acToCyBaHHA, a
YTBOPEHHS MeTenb-Hanycky B Oik HanpsaMKy nepemilleHHd MaTepianiB BuMMarae [[oAaTKoBOrO
nepeMilleHHs1 neTenb NeTenbHUKIB HATOK AN YTBOPEHHSA HUTKOBUX TPUKYTHUKIB B MiCLi NpoBeeHHSA
neTernb ronkoBUX HUTOK, LLO YCKNa4HIOE NPOLEC YTBOPEHHSI CTiOKa.

B ocHOBY KOpPUCHOi Mogeni MocCTaBneHo 3ajadvy CTBOPUTM TakUM CMnoci®  YTBOPEHHS
YOTMPUHUTKOBOIO MOKPUBHOMO INaHLOrOBOrO CTiOKa, y SIKOMY 3MIiHOK YMOB BWKOHAHHS onepauin,
pocsiranocb 61 po3LwmpeHHsi obnacTi 3acToCcyBaHHSA Ta CMPOLLEHHSI NPOLIECY AOTO YTBOPEHHS.

MocTaBneHa 3agava BUPILYETLCA TUM, WO Y cnocobi YyTBOPEHHSA YOTUPMHUTKOBOIO MOKPUBHOMO
NaHLUroBoro cTibka, Wwo BKtoYae popMyBaHHSA NeTesnb rOMKOBUX HUTOK, BEPLUMHU SIKUX (DOPMYIOTh
Ha pi3Hin BigCTaHi BiA NOBepxHi MaTepianis, WO 3WNBAOTLCA, (POPMYBaHHA ABOX MeTerlb MOKPUBHUX
HUTOK B MIOLWMWHI, NapaneneHii A0 MmaTepianis, BEpWWHU SKUX A3epKanbHO po3TalloBaHi ofHa
BiAHOCHO OAHOI, Ta MPOBEOEHHS KPi3b HMX Ta Martepian neTefb FOfIKOBUX HWUTOK, BUOOBXEHHS i
aedopmallito X 3 YTBOPEHHAM NeTeNb-HanycKy rosikoBUX HATOK, (poOpMyBaHHS HUTKOBOIO TPUKYTHMKA,
nepeMilleHHs1 MaTepianiB Ha JOBXWUHY CTiOka, bopMyBaHHS HOBMX NETENb rONIKOBUX HUTOK Ta HOBUX



10

15

20

25

30

35

40

45

50

55

UA 139628 U

netenb NMOKPUBHUX HUTOK, MPOBEAEHHS NeTerb roNKOBUX HAUTOK KPi3b HOBI NETMi NOKPUBHUX HUTOK Ta
MaTepian i BBE4EHHSs iX B HUTKOBI TPUKYTHUKM, CKOPOYEHHA MeTenb rOfIKOBUX HUTOK i MIATATHEHHSA X
BEPLWMH OO0 MOBEpPXHi MartepianiB, CKOPOYEHHS MeTenb MOKPMBHMX HUTOK Ta HaknagaHHsa ix Ha
mMaTepianu, 3rigHO 3 KOPWCHOI MOAENM BUOOBXKEHHS Ta PO3LUMPEHHSI MeTenb-HamnycKy ABOX
rOSIKOBUX HUTOK 34INCHIOITb NEPEXPECHO Ha3yCcTpiv OaHa OAHIN.

BrnooBxeHHs Ta po3LIMpPEHHs NeTeNb-HanycKy rofikOBUX HATOK MEPEXPECHO Ha3yCTpiy 04HA OOHIN
003BONSIE YTBOPUTU ABa HUTKOBI TPUKYTHUKM PO3MIpPK SIKMX He 3anexaTb Bif po3MipiB neTni-Hanycky,
O [O03BOJISIE PO3HECTM B Yaci i MPOCTOpi onepawilo NpoBedEHHS HOBMX NeTefb FOMKOBMX HUTOK B
HUTKOBI TPUKYTHUKN, AKi YTBOPEHI rifikaMu NeTernb HUTOK NULLE nonepeaHiMy NeTrnsiMm ronkoBoi HUTKU
i, TAKUM YMHOM, 3MIHUTU LMKIIOrpamy YyTBOPEHHA CTibka i MicLle BMKOHaHHA onepadin. Lle B cBoto
yepry, O03BOMNSE CYTTEBO (B Kinbka pasiB) 36inbLUMTM MakCMManbHy, WO OO03BOMSE B Aekinbka pas
30iNbWNTY LWIMPUHY CTiBKa Ta CNPOCTUTK NPOLLEC NOrO YTBOPEHHS. YTBOPEHHS HUTKOBUX TPUKYTHUKIB 3
netenb rofikoBUX HUTOK JO3BOMNSAE 3MEHLUUTUM BUTPATU HUTOK B CTiOKY, Ta He noTpebye [ooaTKOBOro
nepeMilleHHs TinoK neTenb Ans YTBOPEHHSA HUTKOBUX TPUKYTHUKIB, LLO MPUM3BOAUTbL OO CMNPOLLEHHS
npoLecy NOro YTBOPEHHS.

Ha oir. 1-5 - npegctaBneHi MOMEHTM Mpouecy YTBOPEHHS YOTUPUHUTKOBOrO MOKPUMBHOIO
naHutoroBoro cTibka, Ha qir. 6 - 3aranbHWUA BUMMAL HUTKOBOMO LUBaA YOTUPWHWUTKOBOIO MOKPUBHOMO
naHuoroeoro cTibka.

Cnocib peanisyeTbCsl Ha LUBEWHIA MalLMHI, Ha SKill BCTAHOBIEHI OBi FONKW, Ta ABa po3LIMploBadi
006'eMHOI hopmMun 3 Tpboma pobOYMMU MOBEPXHAMMW (HMXKHBOK Ta BOKOBUMMN), SIKi A3epKaribHO BUKOHAHI
Ta MalTb AyronogibHy, abo nNpsAMONIHINMHY TpaekTopii, ABa PO3KNagHWKN MOKPUBHUX HWUTOK Ta
3yB4acToi peviku.

CTiboK yTBOPIOKOTbL HACTYNMHUM YMHOM. 1o O4HY CTOPOHY MaTepianis 1, WO 3LWMBaOTLCS, NEPLLOHD
2 Ta pgpyroto 3 rofikamun Ha pi3Hin BiaCTaHi Big noBepxHi matepianis (dir. 1) dopmytoTb netni 4 Ta 5
Bi4NOBIOHO MEpPLUOT Ta APYroi ronkoBnx HUTOK. POPMyIOTb NETNi MOKPUBHMX HUTOK 6 Ta 7, BigNoBigHO
posknagHukamm 8 Ta 9, B Aki npoBoaaTb netni 4 ta 5. MNeTni 4 Ta 5 ronkoBMX HUTOK NPOBOAATL KPi3b
MaTepianu 1, BUOOBXYIOTb, AedopMyloTb Ta yTBOptOHOTE netni-Hanycky 10 ta 11 (cir. 2). Mo gpyry
CTOpOHY MmaTepianis 1 poawwuptoBadi 12 Ta 13 (dpir. 2, 3) po3WwnpPIOIOTE Ta BUAOBXYHOTb NETi-HAMYyCKy
10 Ta 11 B NNOWWHI, NapanenbHin NoWwmMHi Matepianis 1, HaBXPeCT Ha3yCcTpi4 O0AHa OAHIN B Micue
YyTBOpEeHHs neTenb 4 Ta 5 ronkoBmx HWUTOK. PasoM 3 uuMm matepianu 1 (dir. 3) nepemiwtytoTb
TPaHCNOPTYO4YMM OpraHoM (Ha cpirypax He nokasaHui) Ha JOBXWHY CTiOKa i TUM caMum opMytoTh
HUTKOBI TPUKYTHWKK 14 Ta 15 3 neTenb-Hanycky 10 Ta 11 netenb 4 Ta 5 ronkoBmnx HUTOK. OgHOYACHO
no ogHy CTOpPOHY MaTtepianie 1 (dir. 4) posknagHukamy 8 Ta 9 yTBOpIOKOTEL HOBI Netni 16 Ta 17
MOKPMBHUX HUTOK, SIKy 3aHOCATb Ha TPAEKTOPii MepLlioi Ta Apyroi ronok 2 i 3, Ta po3TalloBylOTb
napanenbHO NnoLmHi matepianis 1. lonkamun 2 Ta 3 yTBOPIOKOTL HOBI NeTni 18 Ta 19 ronkoBMXx HUTOK
Ha pi3Hin BigcTaHi Big nosBepxHi matepianis 1. Hosi netni 18 Ta 19 ronkoBMX HUTOK NPOBOAATL KPi3b
HoBi neTni 16 Ta 17 NOKPMBHMX HUTOK (dpir. 4). Hogi neTni 18 Ta 19 ronkoBUX HUTOK NPOBOAATL Kpi3b
MaTepianu 1 BignosigHo ronkamu 2 Ta 3 Ta Kpi3b HUTKOBI TpUKyTHUKM 14 Ta 15. lMicna uboro netni 4
Ta 5 (gir. 5) ronkoBUX HUTOK CKOPOYYIOTb, NIATArYHOYM X BEPLUMHM A0 NOBEpPXHi MaTepianis 1, netni 6
Ta 7 MOKPVBHOI HUTKM CKOPOYYHOTb Ta HaknagawTb 1i Ha MaTtepianu 1, a poboyi opraHn posLmptoBavi
12, 13, posknagHuku 8 i 9 Ta ronku 2, 3 3aiMatoTb BUXiAHE MOMNOXEHHS. 3 YTBOPEHHAM HOBUX NeTenb-
Hanycky (Ha dirypax He MokasaHo) NPoLeC YTBOPEHHS CTiOKa HaJarni NOBTOPKETLCA YTBOPKOKOYM TUM
CaMVM HUTKOBUWI LLIOB YOTUPUHUTKOBOIO MOKPMBHOIO NaHLroBoro ctibka (qir. 6).

®OPMYIJIA KOPUCHOI MOLENI

Cnocobi yTBOPEHHSI YOTMPUHUTKOBOIO MOKPMBHOMO NAaHLIFOrOBOro CTiOKa, WO BKIOYae popMyBaHHS
netenb rofkoBUX HUTOK, BEPLUMHU AKX DOPMYIOTb Ha PI3HIN BiACTaHi Big NoBepxHi MaTtepianis, LWO
3LWMBaAlOTLCH, (POPMYBaHHSA ABOX NeTenb MOKPUBHUX HUTOK B MIMOLUMHI, NapanenbHii Ao maTepianis,
BEPLUMHN HAKMUX [A3epKanbHO po3TalloBaHi OfHa BiQHOCHO OAHOI, Ta NPOBEAEHHS Kpi3b HUX Ta
MaTepian netenb ronkOBUX HUTOK, BUAOBXEHHA i AedopMaLito iX 3 YTBOPEHHSM MeTernb-Hamycky
FONKOBUX HUTOK, (DOPMYBaHHSI HUTKOBUX TPUKYTHMKIB, MEPEMILLEHHS MaTepianiB Ha OOBXMHY CTiOKa,
dopMyBaHHS HOBMUX MeTenb rOfKOBUX HUTOK Ta HOBUX NeTenb MOKPUBHUX HUTOK, MPOBEAEHHS NeTenb
rONKOBMX HUTOK KPi3b HOBI NEeTNi MOKPUBHMX HUTOK Ta MaTtepian i BBEAEHHS X B HUTKOBI TPUKYTHUKN,
CKOPOYEHHS MeTeNb rofiKOBUX HUTOK i NIATAHEHHS iX BepWWH A0 NMOBEPXHi MaTepianiB, CKOPOYEHHS
neTenb MOKPMBHMX HWUTOK Ta HakMagaHHsa iX Ha maTtepiann, (KA BiApPISHAETbCA TuUM, LWLO
BUOOBXEHHA Ta PO3LUMPEHHSA MeTeNb-Hanycky [OBOX TFOJIKOBMX HUTOK 34IMCHIOTbL MNEPEXPECHO
Ha3yCTpiy ogHa OAHiIMN.
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Qir. 6

Komn’'toTepHa BepcTka C. Yynin

MiHicTepcTBO PO3BUTKY EKOHOMIKW, TOPriBAi Ta CiNbCbKOro rocnogapcTaa YkpaiHu,

Byn. M. pyweBcbkoro, 12/2, m. Kuis, 01008, YkpaiHa

0N “YkpaiHcbkui iIHCTUTYT iHTenekTyanbHoi BnacHocTi”, Byn. [nasyHosa, 1, m. Kuis — 42, 01601



