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(54) MPUCTPIX TA CMOCIE PEMYNIOBAHHA MPOLIECY 3AKPINMNEHHA NPW NMOTOKOBIA OBPOBLY
HUTKWN

(57) Pedpepar:

Po3kpuTtuin cnoci6 i npucTpin Ans perynioBaHHs 3akpinneHHsiM martepiany o6pobku, WO HAHOCUTbLCA
Ha HUTKy, Mig 4Yac npouecy o6podkum HUTKK. Cnocib Bkno4vae B cebe BUKOHAHHA npouecy o6pobku
HUTKU, LLO € YaCTUHOK NPOLIECY CMOXMBAHHA HUTKK, LUMSAXOM: i) HAHECEHHA Ha HUTKY marepiany
o6pobku; i i) nigBeAeHHsT OO0 HUTKM AEAKOT KiNbKOCTI eHeprii Ans LWOHaWMEHLIe 4acTKOBOrO
3aKpINNEHHs1 HA HUTUI HaHeceHoro martepiany o6pobku; npudomy cnoci®é noaaTkoBo BKMoYae B cebe
perynioBaHHs KinbKiCTO eHepril, Wo nigBoAUTLCA A0 HUTKK, Y BiAMNOBiAb HA BUABNEHUI POOOYMIA CTaH
MOTOKOBOTO NPOLECY CMOXUBAHHA HUTKMU.
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HaHuii BMHaxig BigHOCWUTbLCA OO0 MPUCTPOID Ta cnocoly perynoBaHHA MpPOUECcy 3aKpinneHHs
Matepiany obpobkm Ha nNOAOBXEHWX OCHOBAX, HaNpuknag HWTKax, y xoai 6eanepepBHoro ato
NOTOKOBOro npouecy o0pobku. BuHaxia Takox BiAHOCUTLCSA A0 NPUCTPOIO, LLIO CNOXUBAE HUTKU, KU
MICTUTb NPUCTPIN 0BPOBKM HUTKMK, LLIO 3abe3nevye Taki PyHKUIOHANbHI MOXXNUBOCTI PEryNOBaHHS.

PiBeHb TEXHIKK

ICHytO4i NpUCTpoT 0OpOBKM HUTKK Y NPUCTPOSAX, LLO CMOXKUBAKOTb HUTKU, HaNpUKnag y npuctposx
AN WWTTA Ta BULWIMBAHHA, NOTpebyioTb 6e3nepepBHOr0 MOTOKOBOrO NEPEMILLEHHS HUTKWM 4Yepes
npucTpin. Ona npuctpoiB 06poOKM, BUKOHAHMX 3 MOMIMBICTIO HAHECEHHS HAa HUTKY marepiany,
Hanpuknag 3abapBniolodmMx NPUCTPOIB, ONOK 3aKPINNEeHHs 3a3BUYan poO3TALLOBaHUIA HUXYE 38 XOA0M
woao 6noka sabapeneHHsi, To6To, GNOK 3akpiNnNeHHs po3TalloBaHui nicna 6noka 3abapBneHHs B
HaNpPAMKY pyxy HUTKW. Ponb 6roka 3akpinneHHs nonarae B TOMy, Wo6 3akpinutu martepian o6pobku
Ha HWUTLUi, 3a paxyHoK NigBeAeHHs eHeprii 40 maTepiany 06pobku NpoTArom 3aAaHoro iHTepBarny 4acy.
OaHak nig 4ac poBGOoTM NPUCTPOID, LLO CMNOXMBAE HUTKM, KiMbKICTb €Heprii, nigpeaeHoi 6nokom
3aKpINneHHs!, MOXe nepeBuLLIMTM abo BUATK 3a Mexi poboyoro gianasoHy, WO BianoBigae HeobXiaHin
eHepril, sika noTpibHa ans 3akpinneHHs MaTepiany o6pobku. Lle moxe Biabytucsa, Hanpuknag, npu
TUMYaCOBOMY MepepuBaHHi abo ynoBiNbHEHHI pOGOTM NPUCTPOIO, L0 CNOXMBAE HUTKW. 3aliBa eHeprisi
MOXe 3pOOMTM HEraTMBHMIA BNNMB HA BMACTMBOCTI HUTKM abo HaHeceHoro marepiany obpobku, a
TaKOX Ha Npouec 3akpinneHHs.

Tomy 6yno 6u 6axkaHO HAgaTU NOKpaLLEeHUi cnocib i NPUCTPIn ANst 3aXUCTY HATKK Big HeGaxkaHux
BMMMBIB Nig Yac npouecy o6pobKU HUTKMN.

CyTHiCTb BUHaxoay

3aBAaHHAM JaHOro BUHAXoA4y € CTBOPEHHS BAOCKOHANEHOTO MPUCTPOIO Ta cnocoby, Lo ycyBalTb
BULLIe3ragaHi Heaoniki. lgea paHoro BuMHaxoay nonarae B TOMy, wWo6O 3abe3neuntn  yHKuii
perynoBaHHsA, AKi rapaHTyloTb, WO NOAOBXEHA OCHOBA, HaMpuknag HWTKa, Ska nigaactbcsa obpobui
MatepianoMm, wWwo notpebye 3akpinneHHsa, Oyae niggaHa npouecy 3akpinneHHs. [Mpouecom
3aKpinneHHsa KEPYIOTb TaKUM YMHOM, L0 EHEPrifA, AKa NiABOAUTLCA, NIATPUMYETLCA B MEXaX 3a4aHOro
iHTepBany, KU € AOCUTb BENMKUM, W06 3abe3neunTtn HeobXigHe 3akpinneHHs, i 3 iHworo 6oky, €
[OCUTb ManuMm, Wwo® 3anobirtn YLWKOMKEHHIO OCHOBM abo marepiany obpobku. 3okpema, byHKUiT
perynoBaHHA 3rigHO 3 JaHUM BUHAaxXO4OM [JO3BONAKTb MNOKPALUTM HACUYEHICTb KOMbOPY ANns
BapiaHTiB 34iliCHEHHS, B iknx 6nok o6pobkn 3abesnevye 3abapBneHHS HUTKN.

BianoBigHO A0 OQHOrO acnekry BMHaxXoAy 3anpOornoHOBAaHWUI CMOCiO perynioBaHHA 3akpinneHHs!
MaTepiany o6pobku, WO HAHOCMTLCA Ha HUTKY, y npoueci 6e3nepepBHOI 06pOOKM HUTKKM, Cnocid
BKNoyae B cebe eTtanm HaHeceHHa martepiany oOpoOkM Ha HUTKY, MiABEAEHHS A0 HWUTKU AEAKOi
KiNbKOCTi eHeprii AnA 3akpinneHHA Ha HWUTUI HaHeceHoro marepiany obpobku Ta perynioBaHHS
KiNbKOCTi eHeprii, WO nigBOAUTBCA A0 HWUTKM, Y BIANOBiAbL HA BUABNEHMM pobounin ctaH abo
NPOrHO30BaHy 3MiHy pobo4oro craHy npouecy 6e3nepepBHOro CNOXMBAHHA HUTKN.

Pobounit ctaH npouecy Oe3NepepBHOrNO CMOXMBAHHA HUTKW MOXE BUpaXKaTUCA Yy BUMNSAAI
LUBMAKOCTI HUTKM Npu i NPOXOMKEHHI Yepe3 6rnok o6pobku abo cepeaHbOl LUBUAKOCTI HUTKK, LIO
NPOXOAUTb Yepe3 NPUCTPIA, L0 CrOoXMBAE HUTKA. [nA BUpakeHHA pobo4oro craHy npouecy
CMOXKMBAHHS HUTKW TaKOX MOXYTb BUKOPUCTOBYBATUCA iHLWI 3HAYEHHS LUBUAKOCTI HUTKW. B iHLWIOMY
BapiaHTi 34iNCHEHHSA, ANA akoro nepeabadvyeHo aekinbka NpucTpoiB 00poBKN HUTKKM | AN AKOT0 KOXHUMN
NPUCTPIN 06pOBKM HUTKM MOB'A3aHWUIA 3 BiAMNOBIAHOK BULLMBANbHOK FONMOBKOK BULLMBANbLHOT MALUUHM
3 MHOXMWHOIO TONOBOK, POOOYMA CTaH NPOLECY CMOXMBAHHA HUTKU MOXE BigobpaxaTtu npouec
CMOXXMBAHHA HUTKW, KEPOBAHWW iHLLIOK BULLUMBANbLHOK FOMOBKOK. Y LUbOMY BUNaAKy poboumi cTaH
MOXKE TakoXK BigobpaxkaTu NpPOrHo3oBaHy 3MiHy poboyOoro CraHy Mpouecy CMOXUBAHHA HUTKW ANS
iHLLOT BULLMBANLHOT FOMOBKM.

Po6ounii cTaH npouecy CnOXMBAHHA HUTKM B iHLLMX BapiaHTax 3[4iNCHEHHSA MOXE NOKa3yBaTu, un
BUKOHYETbLCA MPOLIEC CMOXKMBAHHA HWUTKU ANA OAHIET 3 AEKINbKOX BULUMBANbHMUX rONOBOK abo BiH
nepepsaHuii abo BNOBiNbHEHWUN. MNMepepuBaHHa MOXe BiaOyTUCA, Hanpuknaa, npu o6pusi HUTKK, abo
AKLLO ONEPaTop HABMUCHO 3YMUHAE MPOLEC CNOXKUBAHHA HUTKM ANA OOHIET 3 AEKINbKOX BULLMBANBHUX
FOMoBOK, y TOW Yac SAK YMOBINMbHEHHA MOXe BiabyBaTuCA, Hanpuknag, SKWO MPOUEC CMOXUBAHHSA
HUTKW KepyeTbca Ans 3abe3nedyeHHsa OGinblie KOPOTKMX CTiOKiB abo Oinblie HU3bKOT LIBWUAKOCTI
BULUMBAHHA.

Mpu BMKOPUCTAHHI Y OAHOMY AOKYMEHTI HUTKA MOXe OYTW HUTKOK 3i CKIMOBOMOKHA, HUTKOKO 3
BOBHMW; HWUTKOK 3 GaBOBHMW; CUHTETUYHOK HUTKOK; METANEBOK HMWTKOM); HWUTKOK), WO € CYMILULLIO
BOBHM, ©aBOBHM, noniMepy abo meTany; TEKCTUINbHOK HUTKOK, BONOKHOM abo Oyab-sKow
MOJOBXEHOID OCHOBOK, MNPU3HAYEHOK Ta/abo nigxoAsAwol Ans HaHeCeHHs 3abapBhoYoro
MaTtepiany abo iHWoro matepiany NOKPUTTA NOBEPXHI.

ABTOpPKM AaHOTO BMHAxXody BUSBUNK, WO cnoci® i npucTpin 3a gaHMM BMHAXOAOM A03BONATb
TUMYacoBO nepepBatu abo CNOBINbLHUTM Npouec 06pobkn HUTKM (HaBMMCHO abo HEHABMUCHO) Ge3
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WKOAU AnA pe3ynbTaTy obpobKM M iHLWIMX BNACTMBOCTEN HUTKW, TAKUX AK NPUAATHICTb ANS WMTTS,
CTUPAHHS, MILHICTb HA pO3TAraHHsA, €nacTUYHICTb Ta T.n. Cnoci® i npucTpiii 3rigHO 3 AaHuM
BMHAxX040M AOAATKOBO BMKIOYAKOTb BTPATU HUTKW Ta HEODOXiAHICTb BUAANEHHA HEMOTPIOHNX AiNSHOK
HUTKN.

3rigHO 3 nepluMM acnekToMm nNpeAcTaBNEHUn Crocid perynioBaHHA 3akpinneHHa marepiany
06poBKM, AKMIA HAHOCUTBCSA Ha HUTKY Nig 4ac MOTOKOBOTO NPOLECY CMNOXMBAHHA HUTKU. Cnocib
BKINIOYae B cebe: BUKOHAHHA npouecy 00pobKM HUTKKM, WO € YaCTUHOI NPOLIECY CMOXMBAHHA HUTKMN,
LUNSIXOM: i) HAHECEHHA Ha HUTKY Matepiany obpobku Ta ii) niaBeaeHHa A0 HUTKM OESKOI KiNbKOCTi
€Hepril Ana 3akKpinneHHA Ha HUTLi HAHEeCeHoro marepiany o6pobku. Cnocid A0aaTKOBO BKIMOYAE B
cebe perynioBaHHs KinNbKOCTi eHepril, Wo nigBoAMTLCA A0 HUTKKM, Y BiANOBiAb HA BUABNEHUI poboynii
CTaH MOTOKOBOrO NPOLECY CNOXXUBAHHA HUTKW. 3MEHLUEHHSIM KiNbKOCTi NogaBaHol eHepril, ke Moxe
BiAOYTMCS, AKLIO NPOLUEC CNOXMBAHHA HUTKW TMMYacoBO nepepBaHuin abo BMOBINMbHEHWWA, MOXHA
KepyBaTu, LWoO AOCAITM NOCTYNOBOr0 3MEHLUEHHS.

3 METOI MOSACHEHHSA, MOTOKOBUIM NPOLEC Chig PO3YMITH SIK NPOLEC, WO BUKOHYETLCA Y TOW caMUii
Yyac, KOMM HWUTKA B iHLWMX MOMOXEHHAX Y MPUCTPOi 0BpOOKM HUTKM NIAAETLCHA iHWMM mpouecam.
BesnepepBHUI NpoLUeC cnig PO3yMITU SIK NPOLEC, WO BUKOHYETLCA 3 6e3nepepBHOKO HUTKOLO.

3MEHLUEHHSA KiNbKOCTI eHepril MoXe 34INCHIOBaTUCA LUNAXOM HanpsMKy eHepril, wo nigBoanTbes,
LOHANMEHLLUE YacTKOBO Bid HUTKM abo LUNSIXOM NEPEMILUEHHS HUTKW, LLIOHANMEHLUE 4YacTKOBO, Big
HanNpPAMKY eHeprii, Wo niaBoanTbLCA.

3MEHLUEHHA KINbKOCTI eHeprii B iHWKX BapiaHTax 34IMCHEHHA MOXe 34IMCHIOBATUCA LUMAXOM
OAHOYAaCHOrO NepeMILLEHHA HUTKK Ta HaNPAMKY eHeprii, Wwo NigBoaAnTbLCA, LWOHANMEHLLE YaCcTKOBO Bia
Hel, WNsXOM 3MEHLIEHHs abo NPUNUHEHHA NiABEAEHHSA €Hepril, LLNAXOM OXONOMXKEHHA HUTKK i/abo
mxepena eHeprii Ta/abo LWINSXOM NPUNUMHEHHSA NiABEAEHHSA €Heprii M OXONOMKEHHS HUTKKM i/abo
pKepena eHeprii.

OXONOMKEHHST HUTKK i/ab0 mxepena eHeprii Moxe 3A4iMCHIOBATUCA A0 MPUNUHEHHS MOCTayYaHHS
eHeprielo.

B oaHoMy BapiaHTi 34iMCHEHHA, NiABeAEHHA eHeprii 40 HWUTKWM BKMNOYae WOHaWMEHLWe OaHe 3
HACTYMNHOrO: i) PO3MILLIEHHA HUTKM NOGMMU3Yy HAarpiBanbHOrO €neMeHTa, i) BNNUB Ha HUTKY Y&-
BUMPOMIHIOBAHHAM i/ab0 BMAMMUM CBITNOM, iW/abo iHdpavyepBOHMM BUNPOMIHIOBAHHSM, ii)) BNNUB Ha
HUTKY NMYYKOM €NEKTPOHIB ab0 My4KoM 3apsapKEHUX YaCTUHOK, iv) BNIIMB HA HUTKY HArpitTum noBiTpsam
abo napoto.

Po3MilLIeHHs1 HUTKM NOBNM3y HarpiBanbHOr0 enemMeHTa MOXe BUKOHYBATUCS LUMSXOM PO3MiLLEHHSI
HUTKKU Ha BigCTaHi Big HarpiBasibHOro efieMeHTa.

B oaHomy BapiaHTi 34IMCHEHHA, 3MEHLUEHHS KiSIbKOCTI eHeprii, Wwo niaBoAuTbCA A0 HUTKM,
BUKOHYETbCS Y BiAMOBIAb HA 3MiHY ab0 MPOrHO30BaHy 3MiHy poOOYOro CTaHy MPOLECY CMOXKUBAHHSA
HUTKK. 3MiHA abo NporHo3oBaHa 3MiHa poBOoYOro CTaHy Moxe OYTU BUPaXKEHa KEePYHUUM CUTHAIOM,
WO nepenaetbca y ONOK 3akpinneHHa, i/abo npucTpil NO3ULOHYBAHHS HUTKU ANS PErynioBaHHS
KiNbKOCTi eHepril, WO NigBoaMTbCA A0 HUTKW. Kepylouuid curHan Moxe, Hanpuknag, MIiCcTUtu
iHcbopMauilo, dka BUpakae LWBWMAKICTb HWUTKKU, LLUO BKa3ye Ha Te, WO MNPOUEC CNOXXUBAHHA HUTKK
TUMYaCOBO NepepBaHnii abo BNOBINbHEHUNA.

Kepytounii curHamn, sikuin Bupaxae 3MiHy abo nporHo3oBaHy 3MiHy pobo4oro CraHy npouecy
CMOXXMBAHHSA HUTKW, MOXE NepegaBaTUCA NPU HEHABMUCHOMY MEPEPUBAHHI MPOLECY CMOXKMBAHHA
HUTKKM abo NpW PO3PUBI HATKN.

Cnoci®6 MoXe A04AaTKOBO BKMNOYATUM B cebe HATAr HUTKM 3 OQHOYACHUM 3MEHLLUEHHSAM KinNbKOCTI
eHepril.

Cnoci6é moxe a0aaTkoBO BKMoYaTu B cebe MOHOBMEHHA npouecy o0poBKM HUTKKM, KOMKU NpoLec
CMOXXMBAHHA HWUTKU BIiOHOBMAETLCA Nicna 3miHM poboyoro craHy. lNepeBakHO, Take MNOHOBNEHHS
npouecy o6pobKM HUTKN TaKOX iHiLiOe 3BiNbLUEHHA eHepril, Wo NigBoaMTLCA A0 HUTKU. 36inblLUeHHS
€Hepril, WO NiABOAUTbLCH, MOXE MEPEBAXKHO BUKOHYBATUCA Yy TAKMN CaMUii Crocib, K onMCcaHo BULLE
BiQHOCHO 3MEHLUEHHS eHeprii, WO nigBoAUTbLCA, TiNbKW Yy 3BOPOTHLOMY nopaaky. lepeBaxkHo, vy
BMNAAKy NEPEPUBAHHS HUTKA 3anuLIAETbLCA y TOMY CaMOMy MNOJIOXKEHHI MPOTArOM Nepiogy 3MiHu
poboyoro crany. MigTpumka HUTKM B OAHOMY i TOMY CaMOMYy MONOMXEHHI MoXe 3abeanedyBarTuca,
Hanpukrag, 3a AOMOMOrol MPUCTPOKD HaTAry HUTKM. OTke, mpouec obpobKU HUTKM MOxe OyTu
NPOAOBXEHUI 3 TOFO CaMOro MONOXEHHA HUTKW, B AKOMY BOHA paHiwe 3asHana npouecy obpobku,
konu Bigbynacsa 3amiHa pobo4oro craHy. Y BMNaaky 3MiHM LUBMAKOCTI HUTKW CNoOci® MOXe BKNo4YaTu B
cebe ervan perynioBaHHs KiNbKOCTi eHeprii, WO NigBoAnTLCS, abo PErynioBaHHAM HaTAry HUTKW B
SAKOCTI KOMNeHcauii edpekTis, WO BUKNUKAHI 3MIHOIO LUBUAKOCTI HUTKMU.

Mpouec CNOXKMBAHHA HUTKWU MOXE SIBNSITM CODOIO LUNTTA, TKAUTBO ab0 BULLIMBAHHS.

B oaHomy BapiaHTi 3[iNCHEHHA HaHeceHHsA marepiany obpobkM Ha HUTKY BkNo4vae B cebe
3ab6apBNEHHS HUTKMN.
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3rigHO 3 ApyrMM acneKkTOM 3anpornoOHOBaHMM MNPUCTPIR  MOTOKOBOT OOpPOOKM HUTKM Ansi
BUKOPUCTAHHS 3 BiAMOBIAHUM NPUCTPOEM, LLIO BUKOPUCTOBYE HUTKY. MpUCTpilt 06pobKM HUTKM MICTUTb
6nok o6pobKM, BUKOHAHWI 3 MOMXIMUBICTIO HAHECEHHA HA HUTKY MaTepiany o6pobku; ©6nok
3aKpiNneHHsa, BUKOHAHUW 3 MOXIUBICTIO NigBEAEHHA A0 HUTKM A€AKOT KiNbKOCTi eHeprii ans
3aKpIiNMEHHsT A0 HWTKM HAHECEHoro marepiany o0pobku; i OnoK perynioBaHHs, BUKOHAHUA 3
MOXUIMBICTIO PEryniOBaHHA KiNbKOCTI eHepril, Wo NiaABOAUTLCA A0 HUTKK, Y BiANOBiAb HA BUABMNEHWUN
pobouni CTaH BiANOBIAHOIO MOTOKOBOTO NpoLecy 06pobKN HUTKMN.

Bnok 3akpinneHHa Moxe O6yTU BMKOHAHMIA 3 MOXIMBICTIO 3CYBY LLOAO HUTKM AN 3MiHWU KiNbKOCTI
eHeprii, Wo NigBognuTbLCA A0 HUTKU.

Mpuctpii moxe A[04aTKOBO MICTUTM ONOK  HanNPAMKY HUTKWM, BUKOHAHWIA 3  MOMKIMBICTIO
nepeMilleHHs HUTKKU Big 6Gnoka 3akpinneHHa ANnA 3MeHLLEHHS KinbKOCTi eHepril, Wo niaBoaMTbca Ao
HUTKK. Y Aesdkux Bunagkax 6nok HanpsMKy HUTKM BUKOHAHWUM 3 MOXIUBICTIO 36epeXeHHS MONOXKEHHS
HUTKK WoA0 6noka 3akpinneHHs, npu LUbomy GMnoK 3akpinneHHs1 KEPYETbCA ANS PErynioBaHHS KiNbKOCTI
eHeprii, ska nigBoAUTLCA ANA KomneHcauii edekTis, Wo BUKMUKaHI 3MIHOK LLUBWAKOCTI HUTKKU. Bnok
HanpPsIMKy HUTKW MNEPEBAKHO BUKOHAHMA 3 MOXIMBICTIO 3abe3neyeHHA MOBTOPHOrO  3amnycky,
YNOBINIbHEHHA ab0 NPUCKOPEHHS NPOLECY CNOKUBAHHA HUTKW, HE POBMAYM HEraTMBHOTO BMAMBY HA
npouec 06podKN HUTKN.

Brnok 3akpinneHHsa Ta HUTKa MOXYTb OYTWM BUKOHAHI 3 MOXKIUBICTIO OJHOYACHOTO BigganeHHs OAWH
BiA 04HOrO.

B oagHomMy BapiaHTi 34iNCHEHHS OMNOK pPEerynoBaHHA BUKOHAHWWA 3 MOXIMBICTIO MPUMUHEHHS
noJaHHs eHeprii Big 6roka 3akpinneHHa.

Brnok 3akpinneHHs MO)Ke MICTUTU CEKLil0 OXONOMKEHHS] ANS OXONOMKEHHS HUTKM i/abo 6noka
3aKkpinneHHa. Cekuis 0XONoMKEHHS MOXE MICTUTU BEHTUNATOP.

Brnok 3akpinneHHa MOXe MICTUTW LUOHaWMEHLWe OAHE 3 HACTYMHOrO: HarpiBanbHUN €NeMEHT,
mxepeno, wo 3abesnedye Harpite noeitpa abo napy, mkepeno Y®-BUNPOMIHIOBAHHA, OXKepeno
BUAMMOIO CBiTNa, MAKepeno iHppayepBOHOro BUMNPOMIHIOBAHHS, MXKEPENno nydka enekTpoHiB i/abo
PKEPENO Ny4vKa 3apsaeHnX YaCcTUHOK AN NiaBeeHHA AesKOT KiNbKOCTI eHeprii 40 HUTKU.

B ogHomy BapiaHTi 34iNCHEHHsT ONOK perynioBaHHA [A04aTKOBO BUKOHAHWIA 3 MOXIMBICTIO
3MEHLUEHHS KiNbKOCTi eHeprii, Wo niABOAUTLCA A0 HWUTKM, Yy BiANOBiAb Ha 3MiHY ab0 NPOrHO30BaHy
3MiHy po6040ro craHy npouecy CnoXMBaHHA HUTKKU. 3MiHa aBo nNporHo3oBaHa 3MiHa pobo4voro crany
MOXke OyTU BUpa)KeHa Kepyluum CUrHanoM, nepegaHum y OnNoK 3akpinneHHs, i/abo npuctpin
NO3ULIOHYBAHHS HWUTKW, ANA PerynioBaHHSA KiNbKOCTI eHeprii, Wo nigBoanutbca A0 HUTKU. Kepyrouuni
CUrHan MoXe, Hanpuknazg, MICTUTKU iHdopmauilo, WO BKadye, AKWO MNPOLEC CNOXMBAHHA HUTKK
nepepsaHuii abo BNOBINbLHEHUIA, HANPUKIAA, NPU HEHABMUCHOMY NepepuBaHHi abo npu 06pUBI HUTKK.

MpucTpini Mo)ke A0AATKOBO MICTUTKM ONOK HATAry HWUTKM, SKUA MOXE PO3TallOBYBAaTMCS Nicnsi
6noka obpobku, ane go (TobTo BUlIe 3a xoA0M) Onoka 3akpinneHHs ANA HaTAry HWUTKM Mig dac
nepepuBaHHs. MoxnuBi it iHLWI NONOXeHHA BNoKa HaTAry HATKK, KO ONOK HATATY HUTKU BUKOHAHUIA
3 MOXIMBICTIO 3a0e3nedYeHHs MOBTOPHOrO 3anycky, YMOBINbHEHHA ab0 NPUCKOPEHHA npouecy
CMOXKUBAHHS HUTKK, HE POONSAYM HEFATUBHOTO BMIIMBY HA MPOLEC 0OPOBKN HUTKMU.

Y paMKax AaHOro OMUCYy BCi NOCUMAHHA HA PO3TalUyBaHHA BULLIE 3a XOA0M i/aB0o HU4e 3a X040M
MOBUHHI PO3YMITUCSA, K NOCUIMAHHA Ha BiAHOCHI NOMNOXEHHS Mg Yac HOpManbHOI poB0TM NPUCTPOIO,
TOOTO KONMWM MPUCTPIN BUKOHYE onepauii 3 o6pobku NOAOBXKEHOT OCHOBW, HAMPUKNad HWUTKKW, LLIO
BGE3yNUHHO PYXaeTbCsa Yepes NPUCTPIN y 3BUYANHOMY poBovomMy HanpsiMky. OTXKe, KOMMNOHEHT BULLE
3a XO04OM PO3TAaLUOBAHWMA TAKWM YMHOM, LLO KOHKPETHA YacTUHA HUTKU MPOXOAMTbL WOro A0 TOro, fK
BOHa Mpoiae KOMNOHEHT, PO3TaLLOBAHUIN HUXYE 3a XOA0M.

B oaHomy BapiaHTi 3aiicHeHHs ©6rok o6polbku siBnse coboto 6nok 3abapBneHHs HUTKW. Brok
3abapBNEeHHsT HUTKN MOXE MICTUTK Bnok posnuntoBadiB papbu, BUKOHAHWIA 3 MOXITUBICTIO HAHECEHHS
Ha HUTKY PianHK, nepeBakHo BapBHUKA, YOpHUI abo ix koMOBiHaUjl.

3rigHO 3 TpeTiMm acnekrom nepeabavyeHMn MPUCTPIR, LLIO CNOXMBAE HUTKU, Hanpuknaga,
BULLMBaNbHa MalUuHA, WBeNHAa MawmHa abo Tkaubka MawuHa. [PUCTpi, WO CNOXUBAE HUTKM,
MICTUTb NPUCTPIN 3rigHO 3 APYrMM acrekToM.

KopoTkuin onuc KpecrneHb

BapiaHTn 3ailicHeHHs1 BUHaxoay OyayTb ONUCAHI HUXYE, NMPU LbOMY POOUTLCA NOCUNAHHA Ha
NPUKNaaeHi KPECNeHHs, SKi iNCTPYOTb HEOBMEXYIOMI NPUKNaanM TOro, Sk BUHAXIAHULbKWMIA 3aQyMm
MOXKe OyTKn 34iCHEHWI HA NpaKTUL.

Ha ¢ir. 1 nokasaHuin npuCTpin, WO CNoXUBAE HUTKKU, 3riAHO 3 BapiaHTOM 34iWCHEHHS,;

dir. 2a asnsie coboto BUrNsA nonepeay NnpUcTporo 00pobKM HUTKK 3riHO 3 BAPiaHTOM 34INCHEHHS;

dir. 2b aBnsie coboto BUrNSA nonepeay NPUCTPo 00poOKM HUTKK 3riAHO 3 4OAATKOBUM BapiaHTOM
30iNCHEHHS; i

dir. 2¢ siBnAe coboto BurnAg 360Ky npucTpoto 06poBKM HATKKM 3rigHO 3 BApiaHTOM 34iNCHEHHS.
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30iACHEHHA BUHaxoay

Ak 3ragyBanoca padille, acnekTu BUHAxXody BigHOCATbCSA A0 cnocoly Ta NpUCTpOKD And
perynioBaHHa 3akpinneHHa matepiany obpobku, HAHECEHOro Ha HUTKY, Mpu 3MiHi pobo4yoro craHy
npouecy ©OesnepepBHOi 00pOOKM HUTKKM, Hanpuknag, npu TUMYacoBOMY MepepuBaHHi abo
YNOBISIbHEHHI.

MNpucTpiit, WO cnoXnBae HUTKW, Y BUTNSAI BULLMBaNbLHOT MaWKWHKU 15, cxeMaTUYHO noKasaHUn Ha
¢ir. 1. BuwmsaneHa mawmHa 15 npuiimae HATKY 12, npusHavyeHy AnA BULLMBAHHA Ta, TAKUM YUMHOM,
BUKOPUCTAHHSA, 3 6noka 10 06pobkn HUTkKN. Bnok 10 06pobKM HUTKKM MICTUTBL NpUCTpin 100 NOTOKOBOT
06pOBKM HUTKM, A0AATKOBO ONMUCAHUIA Hukde. TpUCTpiit 15, WO CnoXXnMBae HUTKK, Y AeAKUX BapiaHTax
30iNCHEHHST MOXe OyTU TKaUbKOK MALUMHOK abo0 LUBEMHOK MAaLIMHOK abo HWMMK NigXOASLUMM
NPUCTPOSIMU, LLIO BUKOPUCTOBYIOTb HUTKY.

Ak MoxHa 6aunTn Ha ir. 1, 6rnok 10 0BpodKM HUTKM MICTUTbL NPUCTPIA 11 nogadvi HATKKU, WO
3abe3nevye nogaHHss HUTKKU 12 yepes 6nok 10 o6pobkn HUTKM 3a AOMOMOrOH0 LLIOHAWMEHLLE OAHOTrO
6noka 13 nogadvi HUTKKU. BNok nogadi HUTKKM MOXKE, HanNpUKkNaa, MiICTUTK 0auH abo AeKinbka NPUBOAHUX
ponukiB 13a, 13b, aki NpUkNagaloTb A0 HUTKM TATHyde 3ycunns, wod 3MycuTu HUTKY 12 pyxaTucs
BHM3 3a X0A40M, TOOGTO Yy nepeaHLOMY HanpsiMKy Yepes 6nok 10 o6pobku HUTKK.

Mpuctpinn 100 06po6KM HUTKM PO3TALLIOBAHUIA HUXKYE 3a XOAOM LLOAO NPUCTPOIO 11 nogadi HUTKMK,
TOOTO nicna npucTpoto 11 Noagadi HATKKM Y HANPSIMKY PyXy HUTKK. Bnok 10 06po6Ku HUTKM MOXKE TakoxX
MiCTUTU goaartkosi 6mokn abo mpucTpoi 14, po3TaloBaHi HMAUE 3a Xo040M oo npuctpor 100
0BpPOBKN HUTKMN.

Taki gogatkoBi 61okn abo NpUCTpPOi 14 MOXKYTb, HANPUKNaA, MICTUTU NPUCTPOT OUULLIEHHS HUTKM,
NPUCTPOI HaTAry HWUTKW, MPUCTPOT BUMIPIOBAHHA HWUTKW, MPUCTPOT 3MaLWEHHA HWUTKM Ta T.n. B KiHUi
6noka 10 06pobku HUTKM nepeabadyeHa BuWMBaNbHA ronoeka 15 (abo iHWMA nigxoaawmin NpucTpin,
WO CNOXMBAE HUTKWU, HaNpUKnaa TKaubka MalluvHa, LWUBEWHa MallMHa Ta T.M.), B SKid BUKOPUCTaHHA
HUTKK BiaOYyBAETLCA, KONMWU BULLMBANbHA roNnoBka 15 npauioe ans BULIMBAHHSA Bi3epyHKa, HANpuKnag,
Ha TKaHWHI.

Y nepeBakHOMy BapiaHTi 34ilcHeHHA npuctpin 100 06poBKM HUTKM € MPUCTPOEM MNOTOKOBOT
06pobkK, 03Ha4Yatoun, o ob6podka HUTKM 12 BUKOHYETLCA Npu pyci HUTKKM 12 yepes npuctpin 100
06pobku. Mpuctpinn 100 06pobkn HUTKM mae Bnok 110 06pobKkKn, BUKOHAHUIA 3 MOXKITUBICTIO HAHECEHHS
Ha HUTKY 12 MaTepiany o6pobku, 6nok 120 3akpinneHHs, BUKOHAHMIA 3 MOXMIUBICTIO MiABEAEHHA A0
HUTKM 12 aedkol KiNnbKOCTI eHeprii Ans 3akpinneHHs Ha HUTUi 12 HaHeceHoro matepiany o6pobku, i
6nok 130 perynioBaHHsl, BUKOHAHUIA 3 MOXINUBICTIO PErynioBaHHS KinbKOCTI eHepril, Wo nigBoauTbCs
00 HUTKKM 12, y X04i BigNOBIAHOIO NOTOKOBOIO NPOLIECY CNOXMBAHHA HUTKU.

Brnok 110 o06pobkn nepeBakHO BUKOHAHUM 3 MOMXIMBICTIO HAHECEHHSI Ha HUTKY 12
3abapsniooyoro marepiany. Onke, 6nok 110 o6pobkn MOXKe MICTUTM oauH abo GinbLue NPUCTPOIB,
WO po3nopowyloTb Gapby, NpuYoMy KOXHWUI MNPUCTPIR, wo posnopowye dapby, mae BignosigHy
KiNbKiCTb conen, Wwo posnopowyoTs apby, Ana KepOBaHOTO BUMYCKY 3a4aHOT KiNbKOCTi 6apBHUKA Ha
HUTKY 12. 3abapsnioloduMm martepianom moxe 6yTtu, Hanpuknag, 6apeHuk, YopHuna abo nogibHa
pianHa abo NOPOLUOK, SKi MAX0AATb ANS 3MiHU KONbOPY HUTKK 12, Wwo npoxoautb. brnok 110 06pobku
NEpPEBaXKHO KEPYETbLCA 3a ACMOMOrOK A0AaTKOBOro 6Grnoka perynioBaHHs, nepeabadeHoro abo vy
BUIMSAI OKPEMOro KOMMNOHeHTa, abo chopMoBaHOro 3aoaHo 3 6rnokom 130 perynioBaHHs, NPUYHOMY
ONOK perynoBaHHA BUKOHAHWWA 3 MOXMUBICTIO perymoBaHHs pobotu 6noka 110 obpobku Takum
YMHOM, WO MaTepian, SKMi HaHOCUTbLCS, PO3NOAINAETLCA BigNOBIAHO A0 3a3ganeridb BCTAHOBMEHOT
cxemu. MepeaxHo, 6nok 130 perynioBaHHsA, NOB'A3aHMin 3 6rokoM 120 3akpinneHHs, 3HaxXoAUTLCS Y
3B'A3Ky 3 OMOKOM perynioBaHHs, NoB'a3aHum i3 6rnokom 110 06pobku. ¥ TakoMy BapiaHTi 34iiCHEHHS
6nok 130 perynoBaHHA MOXe NPUAMAaTK BXiAHi AaHi, WO BiAHOCATLCSA A0 napameTpis 06pobku HUTKM,
i TUM caMUM BiANOBIAHMM YAHOM PErynioBaTh NPOLEC 3aKpinfeHHs.

Ona 3akpinneHHa Ha HuTUi 12 3abapeniotodoro marepiany 6nok 120 3akpinneHHS BMKOHAHWIA 3
MOXUMBICTIO NigBEAEHHS OO0 HUTKW 12 NeBHOI KiNbKOCTI eHeprii. Mpuctpin 120 3akpinneHHa Moxe,
Hanpuknag, MICTUTWU HarpiBanbHUW €nemMeHT | BiANoBiAHE [MKEPENO KUBMEHHA, Tak WO npwu
NPOXOMKEHHi Yepes 6nok 120 3akpinneHHa HUTKa 12 nigaaeTbcs BNNMBY Tenna. B iHWOMY BapiaHTi
34ilcHeHHs npucTpin 120 3akpinneHHa moxe nepeabadvaTn NogaHHA HarpiToro NoBiTpa abo napw.

B iHwomy BapiaHTi 3A4icHeHHs KpinunbHUK npucTpii 120 MiCTUTL WOHANMEHLIEe odHe 3
HACTYNHOro: mkepeno Y®-BUNPOMIHIOBAHHSA, [KEPEno BWMAMMOro cBitna Ta/abo mkepeno
iHbpavepBOHOTO BUMPOMIHIOBAHHA. Takoxk Moxke OyTu nepeabadeHe BianosigHe mkepeno(a) eHeprii
Ta NoB'dA3aHuin 3 HUM gaTunk(m) anga 3abesnevyeHHs TOUHOro PerynioBaHHA IHTEHCUMBHOCTI CBIiTNAa BiA
oxepena(n).

LLle B ogHOMY BapiaHTi 34iNCHEHHA NpUcTpii 120 3akpinfeHHa MICTUTb AXKEPEno Ny4yka enekTpoHiB
i/fabo mxepeno nydka sapsmpKeHUX YaCcTUHOK, a TaKoX BiAMoBigHe AXXepeno eHeprii Ta gartyuk(v) ang
niaBeaeHHs A0 HUTKKU AEAKOT KiflbKOCTI eHepril.
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B iHWoOMyY BapiaHTi 3ailcHeHHs1 npucTpin 120 3akpinneHHs MiCTUTb koMOiHaUilo HarpiBanbHOro
eneMeHTa, MPUCTPOID noaadi Harpitoro nosiTpa abo napu, mkepena ceitna Ta/abo mkepena
BUMNPOMIHIOBAHHS.

Ak yxe 6yno onucaHo Buule, 6rok 130 perynioBaHHA BMKOHAHWMIA 3 MOXIUBICTIO PEryniOBaHHSA
KiNbKOCTiI eHeprii, Wwo niaBoAUTbLCA A0 HWUTKM 12, y BiANOBiAb Ha 3MiHY ab0 NPOrHO30BaHy 3MiHY
pobo4yoro CraHy BignoBiAHONO NMOTOKOBOIO NPOLECY CMNOXMBAHHA HUTKU. 3MiHA abo MporHo3oBaHa
3MiHa poboYOro cTaHy MoXe OyTW BUPAXKEHA KEPYIOUMM CUTHANoM, nepegaHnM OnoKy 3akpinneHHs
Ta/abo NPUCTPOIO NO3ULIIOHYBAHHSI HUTKM Big Gnoka 130 perynioBaHHs ANs PeErynioBaHHS KinbKOCTi
eHeprii, Wo niapognTbCa A0 HUTKW. Kepylounin curHan moxe, Hanpuknag, MicTuTu iHdopMadito, ska
BUpaXKae LUBWMAKICTb HUTKWM, TUM CaMWMM CMOBILLAIOYM, LLUO MPOLEC CMOXMBAHHA HUTKW TUMYacoOBO
nepepsaHuii abo BNOBINbLHEHUNA. Lle moxke 6yTU BUKOHAHO Pi3HUM CNOCOBOM.

BianoBigHO A0 OAHOro BapiaHTa 3A4iiCHEHHs npucTpiin 100 06poBKM HUTKM A0AATKOBO MICTUTb
6nok 140 HanpAmKy HUTKW. Briok 140 HanpsAMKYy HUTKW CNYXUTb ANS BUPIBHIOBAHHA HUTKM 12 y
noTpibHoMy Hanpsamky. briok 140 HanpAMKY HATKM MOXe po3TalloByBaTucA Ge3nocepeHbO BULLE 3a
xo40M woao 6noka 120 3akpinneHHss Takum YMHOM, Wob HuTKa 12 Byna BUpIBHSIHA 3 HarpiBanbHUM
eneMeHToM i/abo npucTpoem nogadi Harpitoro nositpa abo napu i/abo mxepenom ceitna ta/abo
nyyka B3[0BX BCiel A0BXMHM Oroka 120 3akpinneHHs. Ak MoxHa Gauntu Ha dpir. 2a, 6nok 140
HanpsAMKy HUTKM mae V-nogibHy abo U-noaibHy dopmy ana obmexeHHs BidHoro abo nonepevHoro
nepemileHHs HUTKK 12.

B ogHomy BapiaHTi 3aiicHeHHa 6nok 140 HanpAMKY HUTKM MOXKe OyTU pO3TALLOBAHWIA Y NOJIOXKEHHI
B3[0BX HaNpPAMKY HUTKW. Buule 3a xoaoMm woao 6noka 140 HaNpssMKy HATKM HATKa 12 po3TalloBaHa 3
OGiYyHMM 3CYBOM Big HeoOXigHOro HanpsMKy nogaHHa udepe3 6nok 120 sakpinneHHA. brnok 140
HaNpPsAMKY HWUTKU, pO3TaLLOBAHWW BULLE 32 X0AO0M LWoao Onoka 120 3akpinneHHs, MOXE y Takomy
BapiaHTi 3A4iicHeHHs maTu |-noaibHy copmy, ska cnpsAMOBYE HUTKY 12 B HEOOXIAHOMY HarnpsiMKy
NOAAaHHS.

Bnok 140 HanpaMKy HUTKM Ha ir. 2a y AesKkux BapiaHTax 34iCHEHHS MoXe OYyTW BUMKOHAHUIA 3
MOXKIUBICTIO NEPEMILLEHHS Y NOMNEPEYHOMY HanpaMKY, Tak wob siaBoauTn HUTKY 12 Big 6noka 120
3aKpiNneHHss ANsl 3MEHLWIEHHS KiNbKOCTi eHeprii, wo niaBoautbca A0 HUTKM 12. OgHak 6nok 140
HaNPSAMKY HUTKM TakoX mMoxke OYTWM CKOHQIrypoBaHWW Takum YMHOM, Wo® goagaTtkoBa HuTKa 12 He
BUKOpUCTOBYBanacd. TakMMm u4mHOM, 3anobiratotbca Taki HebaxkaHi edekTu, sk npoBucaHHs abo
HaknageHHs.

OpuH abo Binblie JogaTkoBux ONOKIB HAaNPAMKY HWUTKM MOXYTb PO3TaLIOBYBaTWCH BULLE 3a
xoAaoM woao 6noka 110 06pobkn, Wb BUPIBHIOBATU HUTKY 12 3 MHOXMHOLIO cONen ANs PO3NUNEHHS
dapbu 6noka 110 o6pobku.

LLle B ogHOMY BapiaHTi 34iNCHEHHA, nokaszaHoMy Ha ir. 2b, 6nok 140 HanNpsiIMKy HUTKK
3adbikcoBaHuii; ogHak 6nok 120 3akpinneHHss BUKOHAHUIA 3 MOXIMUBICTIO 3CYBY LWIOAO HUTKM 12 ans
3MEHLUEHHS KiNbKOCTi eHeprii, Wo nigsoautbCa A0 HuTKM 12. Brok 120 3akpinneHHa Moxe
nepeMiliaTuca y nonepevyHoMy HanpsMmky, ik nokasaHo Ha dir. 2b, abo BiH MO)e nepemiwaTucs 3
nosopotom abo no BeprTukani abo y 6yab-akin ix komGiHaUil 3a YMOBM, LLIO €HEPpris, WO NigBoaUTbLCA
JO HUTKM 12, 3MEHLLEHA.

Takox Mmoxke 6yTu peanisoBaHuii We OAWH BapiaHT 34iINCHEHHS, B AKOMY HUTKA 12, a Takox 6nok
120 3akpinneHHsa nepeMiwarTbCa BiAHOCHO 04MH OAHOrO.

B iHwomy BapiaHTi 34iRCHEHHSA BiuHEe MONOXEHHA HUTKK 12 € (hikcoBaHUM, i nonoxeHHs 6rnoka 120
3aKpinneHHa Takox € dikcoBaHUM. [ns 3MEHLLEHHA KiNbKOCTI eHepril, CIpsiMOBaHOT Ha HUTKY 12, MK
mxepenom eHeprii 6noka 120 3akpinneHHa Ta HUTKOKW 12 Moxe OyTM BCTaABNEHWUW i30MIOOYMIA
enemeHT (He NoKasaHui).

Ha dir. 2¢ nokasaHuii Wwe oauWH BapiaHT 3ailcHeHHA 6noka 120 3akpinneHHa. Tyt 6nok 120
3aKpinneHHa mae cekuito 122 3akpinneHHa Ta cekuilo 124 oxonomxkeHHs. Cekuia 124 0xXonoaKeHHA
MOXE PO3TaLLOBYBATUCSl MOCMIAOBHO HMXKYE 3@ XOA0M LOAO0 cekuii 122 3akpinneHHs, abo BOHM
MO>KYTb PO3TaLLIOBYBaTUCA NapanenbHo.

Cekuia 124 oxONOAXKEHHS, LLO MICTUTb OXOMNOMKyBa4, MOXE NPUBOAUTUCS B Aito, konu 6nok 130
perynioBaHHs npauioe ANa perynioBaHHS KiNbKOCTI eHeprii, WO niaBoautbca A0 HUTKK 12,
OxonomxkyBay cekuii 124 0XonoakeHHs Moxke 3abe3neqyBaTtu OXONOAXKEHHSA HUTKK 12, OXONOIXKEHHS
cekuii 122 3akpinneHHs abo i Toro, W iHworo. Ansa HaMkpalloi NpoAYKTUBHOCTI cekuia 124
OXOMNOKEHHA NMepeBa)kHO nepeabadeHa ans KoHdirypadii, B Ak cekuiss 122 3akpinneHHa MICTUTb
ONMCAHWUIA BULLE HarpiBanbHUi enemMeHT. Cekuis 124 OXONOMKEHHS MOXeE MICTUTU BeHTunatop abo
iHLLi OXOMOMPKYIOYi MPUCTPOT, HANPUKNaa eneMeHT MNenbTbe abo aHanorivHui.

Bnok 130 perynioBaHHs BUKOHAHWUI 3 MOXIUBICTIO MPUIAMAaHHA 0AHOro abo Ginblue curHanie, LLO
BigobpaxkatoTe poboTy abo pobounit CTaH NPUCTPOIO, WO CMNOXMBAE HUTKU. CurHan(u) MOXyTb
npuimatncs 6esnepepBHO, Tak WO Oyab-sKka BUMHMKAKOYA 3MmiHa B pobo4voMy CTaHi, Taka sik o6puB
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HUTKM 12 abo iHWa TuM4yacoBa 3ynUHKA ab0 3MEHLUEHHS LUBMAKOCTI HWUTKKU, MPU3BEAE A0 3MiHM
perynioBaHHa 6nokom 120 3akpinneHHs. Konu curHanm, Wo BianoBigaloTb NOTPIOGHOMY perynioBaHHo
6noka 120 3akpinneHHsa, npuiHATI, 6nok 130 perynioBaHHs NOCUNAE Kepyw4uii curHan y énok 120
3aKpINNeHHs1 ANA PErynioBaHHSA KiNbKOCTI eHepril, Wo NiaBoAUTbLCA A0 HUTKU. Takum YnHom, 6nok 130
perynioBaHHa Moxke OyTW NigKMoueHuin A0 mkepena XMBreHHA 6noka 120 3akpinneHHsi, To6To Ao
[Kepena >KMBMNEHHS HarpiBanbHOro enemeHTa abo npucTporo nogadi Harpitoro noeitpa abo napu abo
mxepena ceitna abo mgkepena BUNPOMIHIOBAHHS, @ TaKOX A0 CEKUil OXONMOAXKEHHS, SKLIO BOHA
nepeabaveHa. Kpim toro, 6nok 130 perynioBaHHS MOXE Yy A€AKMX BapiaHTax 34iIMCHEHHS KepyBaTu
NONoOXeHHAM HuTkn 12 i/abo nonoxeHHam 6noka 120 3akpinneHHs. TakMM YMHOM, HUTKa 12 Oyae
3axuuieHa Big niaBedeHHs HaASMLLKOBOI KiNbKOCTI €Heprii, WO Yy NPOTUNEXHOMY BUMNAAKY MOXE
NOLLUKOAUTU HUTKY 12. [INA BUKOHAHHA BUMIpIOBAHb hakTU4HOT poboTn 6rnoka 120 sakpinneHHA B
peanbHOMY Yaci MOxHa nepeadaunTn aTyukn, TUM CaMUM MOKPALLYIOYM PEryrioBaHHS.

B ogHomy BapiaHTi 3giicHeHH:A 6nok 130 perynioBaHHs BUKOHAHWI 3 MOXIUBICTIO PETYMIOBAHHS
NMOBHUM MPUNUHEHHSM NigBeAEHHA eHeprii. B iHWMX BapiaHTax 3aiicHeHHs 6nok 130 perynioBaHHSA
BUKOHAHWA 3 MOXUBICTIO 3MEHLUEHHA KiNbKOCTI eHepril, Wwo nigBoaguTLCA A0 HUTKKM 12. Y uinomy,
6nok 130 perynioBaHHA BUMKOHAHWIA 3 MOMXITMBICTIO PErynioBaHHsS KiNbKOCTi eHepril, Wwo niaBoauTbcA
[0 06pobneHol HUTKM 12, Tak Wob A0CTaTHE 3akpinneHHs A0cAranocs, He pobnsavM HEraTMBHOrO
BMMMUBY Ha HUTKY 12 Ta/abo maTepian 06pobku.

PerynioBaHHsIM €Heprii, WO CNpsiMOBYETbCS B CTOPOHY HWUTKM 12, MOXHa KepyBaTtu, wWoO
3a6€e3ne4YnTU MOXKIMUBICTb 3MEHLUUTU LLUBUAKOCTI HUTKK, abo y BuNnagky, SkWwo Hutka 12 abo marepian
nokputTa Oinblue 4yTNMBI A0 eHepril, WO nigBoautbca. 3okpema, Ana Martepiany noKpuTT4,
Hanpuknag 3abapBrioloyoro Marepiany, Moxe notpedyBaTuCsl NEBHA KiNbKICTb €HEprii, Hanpuknaga,
3a AOMOMOrOI0 HarpiBaHHs, ANA 3akpinneHHs Ha HuTui 12. Y Bunagky akwo 6nok 120 3akpinneHHs
MICTUTb HarpiBauy, BRacTUBOCTI HUTKM 12 | HaHECEHOro matepiany nokputta 6yayTb BU3HA4YaTH
pobounn gianasoH, wWwo 3abe3nedyye nOTPiOHe 3akpinneHHsa; pobounit AianasoH 3agaeTbest
TEMNepaTypold Ta MEpiogoM 4Yacy, NpoTArOM $KOro marepian noKpuTTA MiggacTbcd  BNAWMBY
TemnepaTtypu. Y Bunagky, akwo 6nok 120 3akpinneHHs MiCTUTb AXKEPENoO CBiTNa, BNACTUBOCTI HUTKM
12 | HaHeceHOro marepiany nokputta OyayTb BM3Hauatu pobouni Adiana3oH, wo 3abesnevye
HeobxigHe 3akpinneHHs; podouuni giana3oH 3a4a€TbCs iIHTEHCUBHICTIO BUNPOMIHIOBAHHS Ta Nepioaom
yacy, NPOTAroM AKOro mMatepian NoKPUTTA Nig4aETbCA BNAUBY BUNPOMIHIOBAHHS.

Y Bunagky akwo 6nok 120 3akpinneHHa nepeabavae nogaHHs rapa4voro noeitpa abo napw,
BNACTUBOCTI HUTKM 12 i HAHECEHOro Marepiany NnokputTa OyayTb BM3HA4YaTM pobounMii dianasoH, Lo
3abe3nevye HeoOXigHe 3akpinneHHs; pobounii gianasoH 3agaeTbCa TEMNEPATYPOIO rapsa4voro nosiTps
Ta napu i NOTOKOM rapsa4oro noeitpst abo napm.

Mpy TUMYACOBIN 3yNUHLI a00 3MEHLLEHHI LUBMAKOCTI HUTKK, HUTKA 12 Byae pyxaTtucsa depes Gnok
120 3akpinneHHs1 NoBiNbHiWe (abo He pyxaTucs 30BCIM), a 3Ha4YUTb MEpPioa Yacy, NPoOTArom SIKOro
HUTKa 12 niagaeTbCca BNMMBY MiABULLEHOT TemnepaTtypyu abo BUMPOMIHIOBAHHS, 3HAYHO 30iNbLUNTHLCS.
Tomy 6nok 130 perynoBaHHs BUKOHAHUI 3 MOXJIIMBICTIO 3HWXKEHHS TeMnepatypu abo iHTEHCMBHOCTI
BUMPOMIHIOBAHHA ONUCaAHMMK BULLE cnocobamu, Tak WO pobouni gianaszoH, ONMCAHWA BULLE,
3anNULIAETHCA B MEXax 40NyCTUMOro iHTepBsany.

Brnok 130 perynioBaHHS TakoX BUKOHAHWI 3 MOXIIUBICTIO BUSIBMIEHHS, KONU NPOLEC CNOXUBAHHS
HUTKM NOBEPTAETLCA 40 HOPMAanbHOro pexumy poboTtu, To6TO A0 HOPMANbHOT LWUBUAKOCTI HUTKU.
Micns BUABNEHHS UbOro, 6nokom 120 3akpinneHHs 3HOBY KepyloTb, WOo6 nigTpumyBaTn pobouuii
dianasoH 6noka 120 3akpinneHHs B Me)ax AOMNyCTMMOro iHTepBany, Tak Lo Martepian noKpuTTS
3aKpINMIOETLCA HE pOONSIYM HEFATUBHOIO BNNUBY Ha HUTKY 12 abo martepian nokpuUTTS.

Xo4a gaHui BMHaxig 6yB onMCaHUi BULLE 3 NMOCUNMAHHAM HA KOHKPETHI BapiaHTu 34ilMCHEHHS, BiH
He OOMEXEHMM KOHKPETHOW d)OPMOI0, BUKMNAAEHOK Yy AaHOMy AOKYMEHTI. Hanpotu, BuHaxia
OBMEXKEHMUI TINbKKM NPUKNageHoo hopMynoro BUHAxXoay.

Y copmyni BUHaxoay TePMIH "MiCTUTL/LLO MICTUTL" HE BUKIIOMAE HAABHOCTI iHLUMX eneMeHTIB abo
eTtaniB. KpiM TOro, xo4ua BOHM nepepaxoBaHi OKPEMO, MHOXMHA 3acobiB, enemeHTiB abo eTaniB
cnocoby MoxXyTb OyTW peanisoBaHi, Hanpuknaa, oaHuMm 6nokoMm abo npouecopom. Kpim Toro, xoua
OKPEMi O3HAKM MOXYTb OYyTW BKMIOYEHI y Pi3Hi NMyHKTM OPMynM BUHAXOAy, BOHU MOXYTb OyTu
edeKkTMBHO 06'€HaHI, | BKNIOYEHHSA Y Pi3Hi NYHKTU hOPMYNM BUMHAxXoAy He O3Havae, wo KombGiHauisa
O3HAK HE NpeAcCTaBMAETbCA MOXMNUBUM 1W/abo edekTuBHMM. KpiM TOro, noCMNaHHA B OAHWHI He
BUKNIOYAIOTb MHOXMWHWU. [pamMaTuyHi NOoKasHWKU OAHWUHW | TepMmiHW "mepwmi", "apyrmii" Ta T.N. He
BUKMNIOYAIOTb MHOXMWHU. [locunanbHi nosuudii y dopMyni BMHaxody MNpeAcTaBneHi TiNbKW B AKOCTI
MOSICHIOBaNbLHOIO NPUKNagy Ta He MOBWHHI BUTRyMadyBaTUcA Ak OOMexylodi obcsar dopmynu
BUHAxXoA4y SKUM-HEDYAb YNHOM.
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POPMYJIA BUHAXOLOY

1. Cnoci® perynioBaHHA 3akpinneHHs wmarepiany o6pobku, L0 HAHOCUTbLCA HAa HUTKY nig 4ac
6e3nepepBHOro NOTOKOBOTO NPOLECY CMOXUBAHHA HUTKU, SKUIA BKIKOYAE:

BMKOHAHHSA npouecy 06pobKM HUTKK, LLO € YACTUHOIO NPOLECY CMOXKUBAHHS HUTKKM, 3a 4ONOMOrOH0;

i) HaHeCeHHA maTepiany o0pobku Ha HUTKY Ta

i) nigpBegeHHA aOesKol KiNMbKOCTi eHeprii A0 HUTKM 3a A0noMoroww OGnoka 3akpinneHHa Aans
LLOHANMEHLLE YaCTKOBOr0O 3aKpinneHHs Ha HUTLi HAHECEHoro Martepiany ob6podku;

npy LbOMY CMOCIO A0AATKOBO BKITHOYAE PEryMOBAHHSA KiNbKOCTI eHepril, Wwo nigBoAUTLCS A0 HUTKK, Y
BiANOBiAb HA BMABNEHWW pobOYMIA CTaH MOTOKOBOrO MPOLECY CNOXMBAHHA HUTKA  LUNSIXOM
nepeMilleHHs 6noka 3akpinneHHs BiAHOCHO HUTKU AN 3MEHLUEHHS KiNbKOCTI eHepril, Wwo nigBoanTbes
[0 HWUTKKM, Ta/abo WNAXOM nepeMillleHHA HUTKM Big Onoka 3akpinneHHsa 3a gonomorok 6noka
HanpaBfeHHS HWUTKKU, LLO MEPEMILLYE HUTKY Y LUOHAWMEHLUE YacTKOBO MOMEPEYHOMY HamnpsaAMmKy 3
METOI0 3MEHLUEHHS KiINbKOCTI eHepril, Wo NiaBoAUTLCA A0 HUTKU.

2. Cnocié 3a n. 1, y 9koOMy nigBeAeHHs AesIKOT KiNbKOCTi eHeprii A0 HWUTKM BKMoYae B cebe
LOHaWMEHLUE OAHE 3 HACTYMHOTO:

i) PO3MILLEHHS HUTKM NOGNM3Y HarpiBanbHOro eNeMeHTa,

i) BNMMB Ha HUTKY YO-BUNPOMIHIOBAHHAM i/abo BuAMMUM CBITNOM, WWabo iHdpavepBOHUM
BUMNPOMIHIOBAHHSM,

ii) BNNMB HA HUTKY NYYKOM E€NEKTPOHIB ab0 Ny4KOM 3apsAaKeHUX YaCTUHOK,

iv) BMMMB HA HUTKY Harpitum nositTpsam abo napoto.

3. Cnocib 3a n. 2, y SKOMY PO3MILLEHHS HUTKM NOBNN3y HarpiBanbHOro €NeMeHTa BUKOHYIOTh LLIMISIXOM
PO3MILLEHHA HATKW Ha BiACTaHi Big HarpiBanbHOro efieMeHTa.

4. Cnoci6 3a Oyab-lkMM i3 nonepeaHix MYHKTIB, y SKOMY 3MEHLUEHHS KiNbKOCTi eHeprii, wWo
nigBOAUTLCS A0 HWUTKM, BUKOHYIOTb Y BiANOBiAb Ha 3MiHY abo MpPOrHo3oBaHy 3MiHy pobGO4YOro CraHy
NPOLECY CNOXKUBAHHA HUTKN.

5. Cnocid 3a n. 4, y AKOMY KEPYHOUYMA CUTHAN, L0 BUpaXkae 3MiHy abo NMporHo3oBaHy 3amiHy poboyoro
CTaHy NpoLecy CNOXWBAHHSA HUTKW, NEPEAAlOTb MPU HEHABMUCHOMY ab0 HaBMWCHOMY MEPEPUBAHHI
NPOLECY CNOXKUBAHHA HUTKN.

6. Cnocib 3a n. 5, y AKOMy KEPYIOUUIA CUrHan, Wo BMpa)kae 3aMiHy abo nporHo3oBaHy 3MiHy poboyoro
CTaHy NpoLEeCy CNOXMBAHHSA HUTKK, NEPEAaloTb Npu 06puBi HUTKK, abo KONKM HUTKa 3acTpsarae.

7. Cnoci6 3a 6yab-gkuM i3 nn. 1-6, akMin 4oaaTkoBoO BKIloYae B cebe Hatar abo ocnabneHHs HUTKKM 3
OA4HOYaCHUM 3MEHLLEHHAM KifbKOCTi eHepril.

8. Cnocib 3a 6yab-akum i3 nn. 1-7, sk A0AATKOBO BKMoYae B cebe NMOHOBNEHHS npouecy o6pobku
HUTKK, KOJIM NPOLIEC CMOXUBAHHA HUTKU MOHOBIIOIOTE MNICS 3MiHW LUBMAKOCTI PyXY HUTKMU.

9. Cnocib 3a 6yab-akum i3 nn. 1-8, y 9KkOMy MpoUEeC CMOXWBAHHS HUTKW € LLUMTTAM, TKauTBom abo
BULUMBAHHAM.

10. Cnoci6 3a 6yab-akuM i3 nn. 1-9, y AKOMy HaHeCeHHa martepiany obpobku HaA HUTKY BKIMOYAE B
cebe 3abapBNeHHS HUTKMN.

11. Cnoci6 3a Oyab-aKkuM i3 monepeaHix NyHKTIB, y AKOMY NOMOXEHHS HUTKKU WoA0 npouecy o6pobku
HUTKK 36epiratloTb NPU 0AHOYACHOMY PEryniOBaHHI KiNbKOCTi eHepril, Wwo nigBoAUTLCA A0 HUTKMW.

12. Mpuctpin o6pobKM HUTKM AN BUKOPUCTAHHA 3 BiAMOBIAHMM npucTpoem (15) GeanepepBHOro
MOTOKOBOTO CMOXWUBAHHA HUTKW, AKUA MIiCTUTB:

6nok (110) 06pobKu, BUKOHAHUI 3 MOXKIMBICTIO HAHECEHHS HA HUTKY (12) maTtepiany 06pobku;

6nok (120) 3akpinneHHs, BUKOHAHMIA 3 MOXIUBICTIO NOAAHHA A0 HUTKM (12) Aeskol KinbKOCTi eHepril
AN LWOHANMEHLUE YacTKOBOro 3akKpinneHHs Ha HUTLi(12) HaHeceHoro MaTepiany o6pobku; i

6nok (130) perynioBaHHs, BUKOHAHWIA 3 MOXKIUBICTIO PErYNIOBAHHA KiNbKOCTI eHeprii, Wo nigBoanTbCA
[0 HuTkM (12), y BigNOBiAb Ha BuABNEHUI pobo4Mii CTaH BiANOBIAHOIO MNOTOKOBOIO MNpPOLECY
CMOXXMBAHHA HUTKU LIMASXOM MepeMileHHa 6noka 3akpinnieHHs BigHOCHO HUTKM ANA 3MEHLUEHHS
KiNbKOCTi eHeprii, Wo nigBoAuTbCA A0 HUTKM, Ta/abo LWNaxoM nNepeMilleHHss HUTKM Big ©Gnoka
3aKpiNneHHs 3a AOMOMOrow OroKa HanpaBfeHHS HWUTKK, WO MNEPEMIllye HUTKY Y LLUOHaWMeHLe
YacTKOBO NONEPEYHOMY HanpPsMKY 3 METOIO 3MEHLUEHHS KifTbKOCTi eHepril, WO NiaBoAUTLCA A0 HUTKMU.
13. Mpuctpin 3a n. 12, B akoMy 6nok (120) 3akpinneHHs MICTUTb cekuito (124) oXONOaKEHHA Ans
OXONOAKEHHA HUTKKM (12) i/abo 6noka (120) 3akpinneHHs.

14. MpucTpin 3a 0. 13, B akoMy cekuis (124) oXoNo4KeHHA MICTUTb BEHTUNATOP.

15. MpucTtpin 3a 6yab-akum i3 nn. 12-14, B akomy 6ok (120) 3akpinneHHs1 MICTUTb LLIOHANMEHLLE OHE
3 HACTYNHOrO: HarpiBanbHUA €ENEMEHT, IKEPEno Harpitoro nositpa abo napu, mpkepeno Yo-
BUMPOMIHIOBAHHS, OXKEPENo BUAMMOIO CBIiTNAa, AXeperno iHhpavyepBOHOro BUMPOMIHIOBAHHS, AXEPEno
ny4yka enekTPoHiB i/abo mkepeno nydka 3apsaaXeHUX YaCTUHOK ANs NigBeAeHHS A0 HUTKK (12) aeskoi
KiNbKOCTi eHepril.
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16. Mpuctpin 3a 6yab-akum i3 nn. 12-15, B akomy 6nok (130) perynioBaHHA A04aTKOBO BUKOHAHWI 3
MOXKIMUBICTIO 3MEHLUEHHA KiNbKOCTI eHepril, Wo niaBoAUTbLCA A0 HMTKK (12), y BiANOBIAb Ha 3MiHy abo
MPOrHO30BaHy 3MiHy pob0o4Oro cTaHy NPoUECY CNOXKUBAHHA HUTKM.

17. Mpuctpin 3a Oyab-akuM i3 nn. 12-16, AkMiA 0OAATKOBO MIiCTUTb ONOK HATArY HUTKM ANs
perynoBaHHA HAaTArOM HUTKU MiJ Yac NnepepuBaHHsa poboTu.

18. MNpucTtpin 3a 6yab-akum i3 nn. 12-17, B skomy 6nok (110) o6pobkn € 6rnokom 3abapBneHH HUTKK.
19. Mpuctpin 3a n. 18, B skomy 6ok (110) 3abapBneHHS HUTKM MICTUTb BGnok posnuntoBadis dapbu,
BUKOHAHUA 3 MOXIMUBICTIO HAHECEHHA HAa HUTKY PpiaAWHKM, NepeBakHO OapBHUKA, 4YopHun abo ix
KOMOBiHaLi.

20. Mpuctpin (15), WO CNoXMBAE HUTKWA, HaNpUKNag BULUMBANbHA MalUMHA, LUBEHHA MawuHa abo
TKaubka MalmHa, Skui MicTUTb npucTpin (100) 3a Byab-akum i3 nn. 12-19.

®ir.1
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