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o$iuifi noro orroHeHTa KaHAI4Aaraa rexHi.IHux HayK

fleryxona [.rr"rri leaHosuqa

<<Po:po6neHHr MeroAie ni.{e[qeHH.rr eHeproeQerrunuocri ra er<orori.IHocri

xoJIoAprJrbHI{x MaIuI,rH 3 B HKOpr4 CTaHH-trM BOAOBI4n ap HI4X TeXHOJI OrlI4 )),

[peAcraBrreHy na s4o6yrrs HayKoBoro cryrreHt KaHAHAara rexniqHzx HayK

sa cneuiamHicrn 05.14.06 - TexHiqna reunoQisrxa ra npoMrIcJIoBa

TenJroeHepfeTHKa

Anrva.nrnicrn reMH

Ta erorori.rHoi 6egnexu y

Ha Ar{cepraqifiuy po6ory Momcrroro Ceprir MHxafinoBuva

uayrconoi HoBI{3HII Alrceprauifinoi po6oru.

rimxa HayKoBo o6rpynroBaHnx piureHr, qxi

c$epillpo6nel,rarr4Ka enepros6epexeHHt

xonoAorrocrarraHH.s uociAae Ba)rorzBe uicqe y cyuacHifi uayxonifi i rexui.{Hifr

uoeicrrli. y KoHreKcri nocrifiHoro 3pocraHHf, rapr,rSin Ha eneKrpoeuepriro,

nocuJreuHr Br4Mor Ao 3axlrcry AosKirrs ra neo6xiAnocri nepexoAy Ha 6inrru

6egne.rHi An{ arMoc$epra xonoAoareHTr4, BorreBl,IAbnocraenpo6reua po:po6neHHr

HoBr{x uilxolis Ao uiAnraueHHf, eSexrueHocri xoroAZJIbHI4x ycraHoBor. OAHLrna is

repcrreKTr4BHr4x naupxrrrie raKHX piureur e BnpoBaAXeHHs BoAoBrInapHI,IX cllcreM

oxoroAxeHHq nonirpx ra Br{Kopr,lcraHH{ eSerry nepeoxonoAxeHHt pi4roro

xoJroAoareHTy.

3acrocynaHH.f, 3a3HarreHrrx rexsororift He JIpIIue 3Hl{xye reMneparypy

rconAencaqii i nignurqye xonoAonpo4yxrunHicru, a fi [ae 3Mory ourultisyBarl4

crroxr4BaHH.f, eneKTpoeneprii 6eg crraAnoi l,ro4epnisaqii BN<e HarIBHoro o6laAHaHHx.

V uoeAHanni e nepexoAoM Ha uoni, MeHrrr urxiAnusi xonoAoareuTl4 3 HI{3rKI4M GWP,

gani rexuonorii cralorb o co6rrnso :arpe6ynaHI,IMI4.

AxryalrHicrl reMH 4racepraqii Molrcrroro C.M. raKOX IIocl4Jllo€rbcfl

neo6xiAsicto nicnxeoeHHoro ni4HoueHur in$pacrpyKrypra Vr<paiHE, KoJILI norpi6Hi

gocrynHi, upocri y BrrpoBagxeHHi, eHeproeSexrnsHi ra eKoJIori.IHi piureuHx 4ra

rrJrrpoKoro cneKTpa o6'eKrie * eia [poMI{cnoBrIX.qo xorvrepuifiHux.

Ouinrca

3arrponoHoBaHo

,{ncepraHrov

ei4pisHruorlc.a

"6p /Jg,/,(e/,f $t; .25., eg^ ful"lV ,



HoBr.r3Horo, 3oKpeMa 6ararosapiaurHufi niaxig Ao perpo$iryQpeoHin y icuyrouux

xoJroAr4JrbHrrx cr4creMax is BpaxyBaHHf,M BlJrr4By saNIiHIa xoJloAoareHTy Ha

xapaKTepr{cruKnr KoMrrpecopa i renrroo6uisnoro o6ra4uaHns.3anponoHoBaHo MeroA

[rsuAKoi ouiuKr,r Aoqinurocri nepeoxoJroA]KeHHr pigxoro xono.qoareury, xxuit Moxe

6yrH e$exrr,rnHo BrrKopr4ctauuft Ha rrpaKTrarli, rexHiuHe pirueHH.a uloAo noBTopHoro

BuKop?rcranlnfl. KoHAeHcary, nlo yrBoproerbc.rr B cr,rcreMi, alx 3MeHIueHH.a BI4Tpar

BoAr4 n aaia6 arnrrH oMy BLII apHoMy oxonoAx{e Hni.

3naqenuq pesy.nurarin AJrr Haynr{ i upaxrurrHoro BrdKopucraHHfl.

PesynrrarH 4ocnipreHHr Marorb rrpuKiraAHy uinHicrb AJrt ivro4epni:aqii icHyroqr4x

xoJroAuJrbHrdx ycraHoBoK. 3anpononosaHi aBTopoM piureunr Ao3Boirsrorr ni4nurqurH

eneproeSexrrasHicrl o6ra4naHHx 6es 3HarrHr{x $iHaHconux BKnaAeHb. Amn

BnpoBaAXeHHr y nupo6Hu.ri yuonu csiA.rarb npo xr4Tr*Aarnicrr i loqinrHicrr

Br4KoprrcraHHf, 3arrporroHoBaHux rexuororifi .

Crpyrrypa ra oQoprvr.nennn

[ucepraqis MonrcbKoro C.M. oSoprraneHa eiAnoeiAHo Ao Br,rMorl uae .rirxy

cTpyKTypy, cKJIaAaeTbc{ 3 r|fTr{ ocHoBHr4x po3AlJnB,

nocriAosnufi poannroK AocniANeuns. Texcr Br4KnaAeHo

B nori.rHifi i 4ocryunifi Qopvri. Yci rroJroxeHH.rr po6oru cynpoBoAxylorbcfl

o 6 rpyuryBaHH{Mr{, rp aQ i rau u, r a6 nutlflvttr r a rr o cr4JraHH flv-.v Ha AXep eJr a.

AHa"rris riuicry ra Sopnau Arrceprarlil.

Auomaqin Ar4ceprarlifiuoro AocniANeHHr AocronipHo nepeAae fioro ocuonHi

roJloxeHHt ra sNrict.AemopeQepam nosHicrrc ei4o6paxae ocnosHi rroJroxeHHt
..F

AHCepTaIIII4HOI pOOOTI{, BlAnOBlAae CTpyKTypl 1l pO3AlJnB Ta MICTHTb KI}OriOBl

pe3yJlbrarH 4ocni4Neuux. y HboMy nocri4oeHo BHKJTaAeHo ocHosHi uayroni

Aocf,rHeHHt, Iqo Ao3Bon.rr€ AocrarHbo rroBHo oqiHraru HayKoBy HoBr43Hy i nparrrauuy

sua.rurrdicrb npoBeAeHoro AocliANeuss.

y ecmyni po6orr,r apryMeHroBaHo nucsirreHo axryamnicrr reMr4

Ae rori.rHo npeAcraBJreHo

r-paMorHo, uarepial noAaHo

AocniA)KeHux, uitro oKpecneHo o6'err i upe4vrer, cQopvrynsoBaHo Mery fi ocHoeHi



3aAarri. Kpivr roro, BH3HarreHo HayKoBy HoBr,r3Hy, HaBeAeHo npaKTurlHy uilrHicrr

orprrMaHr{x pe3yJrbraris ra Br4KoprrcraHi Aocni.{Huqrxi MeroAI4, a raKox pe3ynbrarl{,

suHeceHi Ha 3axncr. iloAauo inSopurauiro ilpo anpo6aqiro po6orn, ny6nixauifiHy

amnsHicrb aBTopa ra Saxrn [paKTLIrIHoro BrIpoBaAXeHHf,.

Ilepu,tuil pozdin npucB.rrqeHo alrarigy cyqacHoro craHy npo6neuH niAelaqeHHg

eneproeQerrraeHocri Ta eKorori.rHocri xoJroAHJIbHoro o6raAHann.s. PormrHyro

[epcneKTr,rBr,r po3BHTKy eiAnoeiAHux rexnororifi, cr4creMarl43oBaHo niAxoArz Ao

sar\ainra :acrapirnx oeoHopyfiHisHux xoJroAoarenris Ha noni, 3oKpeMa ri, uo

HaJrex(arb Ao rpynr4 A2L i Marorb norenqiar mo6arbHoro norenriHH.s Hlrx.re 500.

3ocepegNeno yBary Ha rr,r[oBr4x rpyAHorqax, u{o BI4HHKa}orb uia qac

perpo$iryxoJroAoareHry. fleramuo onr4caHo cyuacui piurenux Ha ocHoBi uauapuoro

oxoJroAXeHHr, ulo Aarorb 3Mory e$exrzeHo 3HrDKyBarr4 TeMrreparypy ronAeHcarlii

0e3 3HarrHofo AoAarKoBoro eHepfocnoxr{BaHHf, .

y dpyzouy posdini rpeAcraBJreHo xoruurexcsufi nilxil Ao saNaiHn

xoJroAoareHrin ruuy HCFC ra HFC na 6inuu erorori.IHo 6esneqHi xoroAoareHra

rpynr4 A2L, sxi rrrarorb norenrlian rno6aJrbHoro noreuriHHs Hr4x(qe 500. Po:po6reso

anfopHTM aAanTarlll xoJroAr4JrbHnx Marur4H Ao HoBr4x poooqux TlJr 13 BpaxyBaHHsM

eKclnyararlifiHr,rx xapaKTepucrnK KoMrrpecopa, eptry Macrl4Jra, a rarox Bnnr4By

TeMnepaTypHoro DIaI4Ay tBLtIIIa, IIIO c[ocTeplraeTbc.s y cyMllxl 3 AeKIJIbKoX

KoMrroHeHrin. IlpoauarigosaHo, rK ue {Br4rrle (soxpevra Anr xonoAoareHry R454C)

BrrJrr4Bae Ha po6ory renroo6uiHHraxis. Hane4eHo po3paxyHroni npnrnaAH Ha ocrosi

KoMnpecopa 6FE-44Y, xrci AeMoHcrpylorb e$exrranHicrr sanporroHoBaHrzx piureru.

y mpembotuty posdini Br4KJraAeHo MeroAr{Ky peanisaqii soAosunapHoro

oxoJroAXeHHr uoairpx repeA KoHAeHcaropoM i uepeoxoJroAxeHHr pi4xoro

peKoMeHAaqii rqogo

BoJrorocri nonirpr.

Vemeepmuil

eKcnepr4MeHTaJrbHoro

xoJroAoareHTy. Pesyrrrarn y3aranbHeHo y Br4rJr.rAi 4iarpanr, rpa$ixin ra HoMorpaM.

Ilpone4eHo perioHamnufi aHanig xriN,raru.rHr,rx yMoB n yrpaiHcbKrax uicrax 3 Meroro

orliHxr,r e$exrunHocri nnpoBaAXeHH{ raKux rexHoJrorifi y pisHHX 3oHax. Ha.qaso

nz6opy KonKperHzx piureHb 3 ypaxyBaHHrM revrneparyprz i

posdin IIpI4cB.rIr{eHo opraHieaqii f4 pe3ynbraraM

AucrasqifiHoro uoHiropuHry ABoxAocriAxeHHr Ha ocHoei



iAeHruqHux xoiroAgJrbHr4x ycraHoBoK, oAHa 3 f,KIIX 6yrc rvro4epuisoBaHa 3

BrrKopHcraHHgM 3porrryBaHr4x alia6aru'auux uanelefi. y pol4ini npeAcraBJleHo

anali3 ctloxfl4BaHHf eJleKTpoeueprii, BI,ITpaT Bo4H Ta TeMIIepaTypHI4X peNuuin, tIIo

AeMoHcrpye 3Hr4xeHHfl reMreparypr4 KoHAeHcaqii ao pieur reMneparyprl MoKporo

TepMOMeT pa T a noKpaIIIeHHf, 3araJlluoi eQercrznHo Cri c?IcTeMIl.

y n'nmouy posdini aBrop nponoHye cxeMl{ oAHo- Ta .4socraAifiHoro

Br4rrapgoro oxoJroAxeHHir, a raKox( texuoloriqlre piruenHx lqoAo noBepHeHHr

KOHAeHCaTy 3 Br4napHlrKa AO CHCTeMTT BoAOBlInapHofo oxoJIoAXeHH{, UIO ClIpl4tre

exonorrtii BoAI4 ra niAeuIUeHHIO 3araJlbHoi eQexruryo cri.

Y eucuoaKax y3araJrbHeHo rruoqoni Hayxoni fi npaxruuui perynbrarl po6oru,

sxi siAnoniAarog IocTaBJIeHuN{ rlinqNr i saAa'Iaur AocniAXeHHt.

Ei6niorpaQix rvricrurr 74 A)Kepena, ulo e IIIJIKoM 4ocrarHiivt Ant Ar{oepraqifiuoi

po6oru raKoro pinnx i oxouruoe rxr4poKufi cnerrp cyqacHoi Saxonoi nireparypu.

XoAarrcu BKrroqarorr niArgepAxeHHf, BIIpoBapKeHH{ 3arlpotloHoBaHl4x pl[IeHb.

,{ucepraqis nHruaAeHa Ha 160 cropiHKax, uicrnm 4l pucyuox,2l ra6nuuro,

crprcoK Br4Kopr4crasoi lireparypr4 na 10 cropinxax i 6 cropiHoK AoAarxie. Po6ora

eupisruemcr rori.rHoro no6yAonoro, HayKoBoto uocriAoenicrro ra sricsuv

2. -flri ra6apuru, AoAarKosi ri.4panniuHi Brparl4 Ta aapricrr cI4creMI4

aeo craAifi Horo oxoJr oAxenns. .fl ri p e ansui n o Ka3HHKra ii nv rop ucr aHHs'?

3 . llorpe6ylorb yroilHeHb uacryuni rBepAXeHHs :

cropiuxa 53: <.. KoJrr4 B TenJry ropy poKy nnacliAoK cyrreBoro s6imureHHf,

TeMrreparypg KoHAescaqii, xx uacli,4oK, 3MeHlrryerbc.tr xonoAonpoAyKTl4BHicm ecix

xoJroAr,rJrbHHX MarrrHH 3 KoHAeHcaropaMI4 nonirpanoro oxonoAxeHHt.)) iltts

xoHrperuoi xonoAulruoi Marur4Hr4 TeMneparypa rosAencaqii Bl43Harlaerbct

siAnoeiAHr4M Tr4cKoM y rIr4KJri. floripruyrorbcf, yMoBI4 oxoJIoAXeHHq KoHAeHcaropa,

3MeHruyerbcf, nepeoxoJroAxeHH.rr KoHAeHcary i si.qnosiAHo 3Hl'Ixyerbct

xonoAl,IJlbnrafi ro e S i qi eHr i xol oAonpoAyKrl'IBsi crr.

oSoprraleuuxtr,t.

3aynaxeHHfl Ta 4uclcycifini nrraHnq

I . -flrurra quHoM ogepNani pe3yJlbraru ra6n. 23 m ra6t. 2.4?



cropiHKa 55: <BnyrpiruHi anapau4 AoAarKoBo HaBaHra)r(yrorb KoHAeHcarop

xonoAr4JrbHoi ruauruHrr, ruo norpebye [oKpa[IeHH.s. )
cropiurca 63: <3anponoHoBaHo MeroAkr uiAnurqeusx eHeprerr4.rHoi

eSexrunnocri xonoAnnrHoi cHcreMI{ Ta Br43Har{eno Hafi6imu e$exrunuufi rr,reroA:

3MeHIIreHH.a pisHraqi uiN reMneparypaM?r xoHgeucaqii ra Br4napoByBaHH.rr y

safi6inrurifi rcinrrocri roAun piuHoro IIr4Kny...>. -flrcqo B)Ke e KoHKperHa cr4creMa 3

ni4noni4HIavr cryrleHeM crr4cHeHHf, y xounpecopi, To napimnarH rHcKaMr4

Br4[apoByBaHHr ra KoHAeHcarIii upo6leuarprqHo.

cropiHra 7l <<Xolo,4oareHr B r. 3 Mae 3arrac uorenqifinoi eHeprii tr1o

exsisareHrHa nnouli Sirypu3 - 6 - 3' .>> floreHqifiHa eneprix cHcreMH y

TepMoAHHaNriIIi los's3aHa s ii rroJroxeHHrM y noli iraacoBr4x cur. BusHaqHTH rlro

enepriro 3a rlapaMerpaMl{ craHy y f,s-aiarpaui Helro)rorrrBo. llnoulero y f,s-aiarpana i

MoxHa Bu3Harrr{Tra rinrxn rerrJrory pinHoeaxHoro rrpoqecy, y roMy .{racri

pirHonaxHoro uuKny.

4.3apaxyHoK tloro 3Hu3uracb noryxHicrr xoiraupecopa y cron6qi 4 ra6t.2.70

uopienruo is cros6qevr 3?? Aaxe rHcK y KoHAeHcaropi He s\aiulrnc.s. MeHrrrolo

craJla rinlxu reMneparypa 3aBeplxeHHr npoqecy KoHAeucaqii nHacniAor roro, tqo

oyno cKoHIeHcoBaHo Bcro napy.

5, -flx Br43Haqarzcb xoe$iqieHrra AITfl Br4napHr4Ka Ta

po6ovoro rpoqecyKOHAeHCaTOpa IIpU MaTeMaTr{rrHOMy

napoKoMlpecifiHoi xonoAuJrbHoi uauru Hu Ha

6. e oxpeui 4pyr<apcrxi Heroqnocri:

Tennorrepe.qa.{i

rr4oAeruosaHHi

cropiuqi 102?

cropiHxa 6: (...MeroAI{ noKpaIrIeHHr po6oru xoJroAuJrbHr4x cucreM npr,r

perpoQiri (sauini) xoJlo.qoareHry rrrJrflxoNr s6inrueHH.rr reuloo6lri"y...r;

cropiHxa53: norpe6ye yroqHeHHr reprvriH <xoe$iqieHr carypaqii. ..X

cropinxa 55 (...Mo)Ke rpr4Becrr,r Ao rxBraAKoro $puxqiftnoro (lroNe

xaniraqifiHoro??) 3Ho cy BeHrr.rnr. ) ;

cropiulcu 49, 54,58, 100: repvriH (ABocryrreHeBe oxoJroAxeHHf,)) KoHKypye 3

'Iacriure BXI4BaHHM AJIx BI43HarreHHf, rlboro npoqecy repuiHou <4nocra4ifiHe

OXOJIONXCHH')).



floeHora BHKJIaAeHHI HayKoBnx rroJrolr(eHb, BrrcHoeKie i perco*reugaqifi s

ouy6.nircoBaHHHx nparIfl x

OcHosHi pe3yJlbrarvr EvrceprarlifiHoi po6oru nucsirreHo y 11 ny6nixaqixx: :
HI4x 1 - y HayKoBoMy nepio4u.rHoMy Qaxonorury suAaHHi Vxpaiuz, 1 - y

3aKOpAOHHOMy HayKoBoMy nu4aHHi, urixHapo4Hy HayKoMerpur{Hy3aKOpAOHHOMy HayKOBOMy Br{AaHHl, .sKe BXOAT4Tb B MIXHapOAHy HayKOMeTpHr{Hy

6asy Scopus; 1 rvroHorpa$ir; 3 nareHru Vrpainra; 5 y re3ax 4ononi4efi

xoHQepenqifi.

lly6niraqii 3a reMoro Al4ceprauifinoi po6oru nonHicuo i a4ernarHo

ni4o6paxalorb 1r ocHosHi Hayxoni pe3yJrbraru. AHaris reKcry 4racepraqii ra

siAnoeiAHI,Ix ny6nixaqifi He BvrflBkrB nopyrxeHb npranqunia ara4euivHoi

AOopoqecH0cTl.

cyllp o BoAxyrorb c{ H aJI e)KHr4ern 6 i 6ni o rp aS i.rHuMLr n o c r4JraHH.sM r4.

V npaqxx, crBopeHrax y cninarropcrni, Ao reKcry Ar{ceprauii exrro.reHo Jrr4rrre

ri Qpanr,reHTl{, sr<i e pe3yJrbrarou oco6ucroi Hayxonoi 4irntHocri :4o6yna.r&, tqo

Ao3BoJrf, e .rirxo ni4rraeNyuaru fi oro in4rani4yalrnzfi BHecoK.

llopyurens aKaAervri.rHoT 4o6povecnocri B 4r,rcepraqii ra

uy6rixauisx He Br4sBJreHo.

Bucuonorc

AHanis Ar4ceprar{ifinoi po6oru Molrcsroro

ni4cranu 4nx $opvryJrroBaHHs raKHX er4cHosxin :

Cepria MuxafinoBr4rra Aa€

1. Tercr po6oru nupisnrerrcr

3. Knro.{osi pe3ynbraru gracepraqii ouy6nixonaui B HayKoBr,rx Saxowrx

BI{,qaHHtx, a if ocuonui IIoJIo)I(eHHx npofiurnz anpo6aqiro ua npo$iJrbHr4x

xou$epeuqisx.

4. llpe4craBJleHa po6ora e 3aBeplxeHprM HayKoBrrM AocriAxeHH.rrM. Br4croereHi

Vci europucraHi rlr,rrarr4 Ta noJro)KeHHf, iHurrax anropin

HayKoBr{x

BI{KJraAaHH.rr, qo :a6esnevye

sucHosrcin Ao criANeHHr.

2. OQoprranenux vrarepiany siluonilae\JgopMJreHHr MaTeplaJry BlAnoBlAae IIT4HHHM

npeAcraBJreHHr HayKoBo-rexHi.rHoi inQopvraqii.

rIlTKr{M, JIOTIaIHO nOCJIIAOBHI{M CTI4JIeM

oAHo3HarrHe cnpufiurmx ocHoBHr4x iaefi i

cTaHAapTaM IIIOAO

3ayBa)KeHHq MaroTb rlepeBaxHo yTorrHroBaJrbHHr{ xapaKTep, cTocy}orbc.rr



oKpeMr{x aclIeKTiB AocniA}KeHH.'I

noAanbrxofo po3BrrTKy TeMaTHKr4, He

orpr4MaHr4x pe3yJrbrari B.

i ruroNyrr cnyryBarr4 ocHoBoro [nfl
craBJr.srrr4 ni4 cyunin Hayrony qisuicru

caruocrifiHult i HayKoBo o6rpyHroBaHr4M AocniANeHHsM, .rrKe Mae sK Teoperr,rr{Hy

HoBpI3Hy, TaK i npaxruvuy qiuHicrs. Teua ,qocriANeHH-fl siruosiAae cyqacHr4M

BlrMoraM y cSepi eHepros6epex(eHH{ fi oxoponu Aonxirrg. Ocnosni pe3ynbrarr,r

anpo6ouauo, ony6nixosaHo ra BrpoBaAXeHo y nrapo6uuqy upaKrr,rKy.

BnaNaro, u1o 4racepraqix Molrcrroro C.M. <Pospo6neHH.rr rraero4in

ni4nuuleunr eHeproe$exrpreHocri Ta eKorori.{Hocrr xoJroAuJrbHr4x MaIrrr{H 3

BLIKopLIcraHH.lM BoAoBnlapHr,rx rexHonorifi> si4nosiAae BHMoraM, Br43HarreHr4M y

rIrI. 9, 11, 12 llopx4ry npr4cyAxeHHr HayKoBrrx cryneHin, 3arBepAxreHoro

rlocraHoBoro Ka6inery Minicrpin VxpaiHr.r N 567 r'it 24 rnnHfl 2013, a ii anrop

3acJlyroBye Ha np?IcyAXeHHfl HayKoBoro cryneH{ KaHAr4Aara rexui.{Hr,rx HayK 3a

lucepraqiftua po6ora Monrcrxoro Ceprir MraxafinoBrrqa € 3aBeprrreHr4M,

A, Inns TIETYXoB ..

cueuiamsicrro 05.14.06 - rexni.rna rennoQisuxa ra npoMr4cJroBa rerrJroeHeprerr{Ka.

O$iuifinufi ouonenr

KaHAI4.qar rexHi.rHrax HayK,

cr. HayK. cuinp., .{orIeHT xa$e4pra

aepoKo cMlrrHol TeIIJIoTeXHIKI4

HaqioHanbHoro aepoKocMiqsoro yniuepcurery

<Xapxincrrufi asiarlifi Hr,rfi iHcrraryr>

lli4nuc lleryxona I. I. sacniA.{yn

Vqesrafi ceKperap

HaqionanbHoro aepoKo cMiquoro

<Xaprciecrxnfi asiaqifiHrafi iHc

KaHAIiIAaT TeXHIr{HI,IX HayK, AO
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