
BrAryK
o S iqifi noro orloHeHra -f, HoscbKoro C epria PoNaanoe Hqa Ha Azceprarlifi ny
po6ory Eysoncrxoro Biraris flerpoarua <<Pospo6rca eeercrunuoro
KoHAeHcaqifinoro MeroAy BJroBJrroBaHHfl napin JrerKrrx Spaxqifi
naQronpo4yrrin 3 BrrKopr.rcraHHsM exercqifinoro [pucrporo),
roAalry ua s4o6yml HayKoBoro crylerrf, KaHArrAara rexHi.{Hr{x HayK 3a
cueqia;rrnicrro 05.15.13 Tpy6ouponigunfi TpaHcrropT,
naSrorasocxoBprrqa

,{ucepraqiro npucex.reHo Aocni4xeHnro saronouipnocrefi ri4pogunauircu i
TelrJloMacoo6ivriuy npI,I KoHAencaqii uapie ByrneBoAHin Ha xoJroAHrx KparrJUrx
po3coJly B arlaparax exeKllifiHoro rr{rry, ari sanporroHoBaHo B[KoprircroByBarz B

cr.rcreMax BJroBnroBaHH.f, uapir.

1. Arcrya.rrrnicrr reMrr

B npoqeci rpancuopryBaHHfl i posuogirry naQronpo4yrrin nig6yrarorrcs ix
3HaqHl BTparIa, roJIoBHoIo cKJraAoBoro.f,Krrx e BTparra ni4 rznapoByBaHHr. IIIxoga
sia BLrnapoByBaHH{ rporBrserbcfl y 4eximrox acneKTax. Io-uepue [apu
Ha@roupo4yrrin Nricrsrr urri4nzsi peqoBuHu, nxi, rrorpanJurroqr{ B uorirpxHufi
6aceiru, sa6pyAnrorom fioro. Oco6nuno rocrpo rlfl upo6nelaa croihr Anfl,
yp6anisoBaHl{x rcpuropifi s eucororc rycrr{Horo HaceJreHH.tr. 3ry6uoro e Alfl uapin
i ans o6cnyrorylorloro repcoHary A3C ra aaSro6as. Ilo-apyre HaSronpoAyKrr4
[pe.{craBJlf,Iorb co6oro qinnufi BkrA lurr4Ba, BTparu ,Koro 3aB.qarorb eronoirai.try
rrrKoAy. flo-rpere, srigHo 3 AaHr{Mu A6y:oroi @.O., Brparr{ eig nnuapoByBaHH,
MOXyrb clpuqr{Haru 3HuxeHH.f, oKTaHoBofo ql{cna HaoroupoAyKTy. yCe qe
cnigvuu upo aKTy€trlbHicu po6orpr B rrpr,rKJraAHoMy 3Haqenni. Baxrusicrr i
arryalrnicru o6paHoi TeMaruKr uigrpiunroerbcs psAoM HopMarrrBHrirx i
3aKoHoAaBqr,rx arrir YxpaiHz.

Amyalrnicrr Auceprallifinoi po6oru B.II. Eyeoncrxoro B HayKoBoMy
gHa'IeHHi BH3Haqaerbc, npeAMeroM fioro 4ocli4xenb, .rrKrirM e ri4po4unauira ra
TerlJloMacoo6rvrin n exerqifiuorrry atapari Ta ra3oBa 4nnauirca uapouorirpxnoi
cyrraiui upu ii BlIAarIeHHi s pesepByapy. Ha renepiunifi .rac ni4cyuri Hayroni
po6oru, .sri crrpf,MoBaHi na 4ocni4xenHr napauerpin pyxy Kparrejrb B

ropl{3oHT€IJIbHoMy exerqifiHouy anapari, neni4ouur,r e BrrJruB exerqifiHoro
eSerry Ha rapaMerplr 3JrEBaHHf, naf,roupoAyKry B pe3epByap, nigcyrHi
peKoMeHAaqtt uo rpoeKTyBaHHro ron4encaropin uapin 6ensuny exerqifiHoro
Tr/t[y, He sl,In'reHplfi BIIII4B ToBITII{HI4 4u$ysifinoro [orpaHprqHoro ruapy 6im
rpauli na e$errusHicm BJIoBJIIoBaHHfl exerqifiuoro anapary. Bupiruennrc rlnx
aKTy€rrrbHrrx HayKoBr/rx 3araq IIprcBf, qeHa Ar{cepraqifi na po6 ora.



2. 3ar:albHa xapaKTeprrcrrrrca poOoru

.{ncepraqifiHa po6ora cKJla.{aerbc.f, is Bcryny, B {KoMy rroKzpaHo
aKTyanbHictr npo6leun, sucsirreHo MeroAr.r 4ocni4NeHb, HayKoBy HoBrir3rry i
rIpaKTruHy qinnicrr, oco6ucrafi BHecoK aBropa B ogepNaHni HayKoBnx
pe3yilbrarin, Iqo 3axlilulalorLc.s, anpo6aqiro po6oru , il'flTr4 posgilin, sucHorris no
po6ori, uepeliry rocuJlaHb Ha rireparypHi AxepeJra, xrcuit uicrn6 101
nocl{JIaHHTI Ta AoAarKir, xrci uicrsrr nicrznru [polpaM, aKT BrrpoBaAxeHHf, ra iH..
OcnosHufi ruarepian Aucepraqii Br.rKJraAeHuir sa 164 cropinxax Marrrr{Horrucy,
sxwit uicrum 67 pucyurcis i 29 ra6rurqr.

lprrcBflEreHo onrflAy ni4ourx saco6in i cucreu
ynoBnIoBaHHs. uapin ByrJIeBoAnis. B xogi orrrAy BcraHoBJreHo, rrlo B icryrouzx
KoHAeHcaqifinux cllcreMax AJIf, oxonoAxeHH.f, napouoeirpxnoi cyllirui, 1qo

niAxoAnm 3 pe3epByapy rpu fioro AlrxaHHrrx, 3acrocoB)rrcTb ,r.pr"u*iro
reuloo6uinnrarra peKyleparl{Bnoro rr{[y. Bnronannfi s4o6yeauenr anaris
reunoo6uinnzxin AaHoro Turry ro ni4noureHnro Ao sa4aui egificnennr
tenloo6uiny rvrix uapononiTp.ttHoro cyuiururo i xolo4onocieu rroKa3aB, rrlo BoHrr
Malorb uacryuni ne4oliru: SirconaHa rroBepxHf, KoHTaKTy $as, BeJruKa
MeraJloeMHicm, :na.rHufi rigpaeniunufi ouip ra MoxJrunicm yrBopeHHf, inirc na
crinxax suacriAoK KoHAeHcaqii BoArHr,rx napia.

Y apyrorvr.v posliri :go6ynav po3rrr-f,Aae Hoei cuoci6 ra rprcrpifi, sri
Ao3BoJUIe ycyHyru ne4olirIE ai,qounx piruenr. Bin po:rnr4ae rigpo4unarvriry n
exer<qifiuonry auapari. .{ocni4xenHx ri4pognnauircu pos4ileuo Ha Aercilrra
eranis no npI{HIII4[y cxoAxeHHf, ri4 upocroro Io cKJraAHoro. Ha repuroMy erani
po3usAa€rbc.r pyx oAI{Ho'rHoi xpanni. 3a Aononaororo ctrcreMu 4rasepeHqianrunx
pinnxnr pyxy rpaud 4ocri4NeHa rpaeKTopix iT pyxy, BcraHoBreHa rrrBrrAricrr s
roxnifi rouqi ii pyxy. Ha ApyroMy i rpemouy erarrax po3rnflAaerbc.f,
ri4po4nnavrira neo6uexeHoro i o6uexeHoro Qar<ely ni4uoni4no. B xogi

runIE4t<icm pi4xoi i rasono4i6Hoi Qas, roHqenrpaqix KpareJrb, o6'euua Bnrpara,
TLICK.

Y rpetovr.v posairi
rernoMacoo6uiny B exerqifinorwy

MaTeMaTLtrIHoro MoAenroBauHfl, orpuuaui loxa-nrni xapaKTepucTuKrr Saxely:

rrpeAcTaBJreHa MareMaTr,rqHa MoAenb

auapari. larua MoAeJrb cKJraAaerbcf, 3

4n$epeHqianrnrx pirnxHr rerlnoBoro [epeHocy ra rerrJroBoro 6alaucy uororcin n
anapari. Bonn AorloBHlororbc, pinnxHnxnru rigpo4unauixu ropu3oHT€urbHoro
o6uexenoro Qareny. fux po:paxyHKy rycruHrl rroroKy peqoBuuu na ouroni
po3rnflHeHllx MexanisNlie MoneKyJulpnoi i rcoanerqifinoi ansysii n 4zQysifinorrry
rrpLlKop,qoHHoMy uapi BhBeAeHa Qopuyna creoana y coepnuHifi CI,ICTCMI

JIOKANbHIKoopAI{Har. 3an.{grcll rpeAcraBnenifi MareMaru.rHifi vro4eni orpnuaHi



xapaKTepkrcrprKkr rellJloMacoo6rrainy rari sx: sN{iHa reMrreparypu po3coJry, snaiua
reMreparypl4 fIfIC, sN,IiHa ronqenrpaqii rymeno4nia B fIfIC ro 4onxzni
arrapa;ry. Buronana oqima BHecKy crinorc anapary i xpauneBnoBrroBaqa B

3araJlbHl4fi efiercr ynoBnloBa:rtHfl uapin. BcranoueHo, rqo BHecoK BoA{Hr{x uapir n
HalplBaHH.fl po3cony He sxaqHufi. @oprvryla CreQana y csepuwrifi cucreui
KoopAI4HaT Ao3BoJILIJra BcTaHoBLITII BTIJII{B ToBIIILIHTa auSysifiuoro [pr,rKopAoHHoro
Ixapy Ha oxoJloAxeHHfl po3coJly. flpz sueHmeHHi roBrqr4Hr4 rpr.rKop,qonHoro 111apy

B r'-f,rb pasin po3paxyHKoBa reMrleparypa oxonoAxenoi fIfIC icrouro 3Huxyerbcfl
(ua3oC +5"C).

Agernauricru upufiHxroi uareuarzqHoi nao4eni TerrJroMacoo6uiny B

exercqifiHorrry auapari s4o6ynau ui4rnepAxyBaB B xogi eKc[eprrMeHTzrJrbHLrx

4ocligxenr, sKuM npucnxueHnfi rrerBe in. B xo.qi 4ocni4xeur
BcraHoBJIeHa 3zlJlexHlcrb Mlx [oqarKoBoro reMneparyporc poscony. i
reMrleparyporc napouorirp.nHoi cyr,rirui Ha nrxo4i 3 exeKrlifinoro anapury.
floqarxoea reMrreparypa po3coJry sMiHronaracr B 4ianasoni 9.0 : -1.0 n.
Konqenrpaqix uapin nyueno4Hir B uapouonirp*rifi cyrrairui nrnaiproraJracb
MeroAoM HelprMl.{x nuuiproaanr ro ii rerraneparypi. Yci nnlaipronaHHtr
BlrKorryBaJrr4cb 3 ypaxyBaHnsu noxu6ru.

Y n'sroMy pogriri Aarorbcs rpaKrruHi pexorraerIaaqii s nu6opy
o6la4nannx cncreMa yJI@ 3 exeKr{ifinurrr npprcrpoeM. 3orcpeua, AJrrr
sa6eeue'reHHrl e$exrunHocri nnosJrroBaHHfl na pieni 75% (o6.) n yuonax po6oru
A3C peKoMeHAosaHufi KoMrrpecopHo-KoHAencaropnrafi arpefaT
xoJloAonpoAyKrl{BHicuo He MeHIIre 2400 Br. B sxocri xolo4oHocix
peKoMeHAoeaHnfi 25.7 % (uac.) no,{nnft po3rruH xrropucroro ranrqiro (CaCl2)

Bcranosreuo, Iqo B yMoBax A3C npz xauiraJrEHrirx BKJraAeHHrrx B cLrcreMy
yJI@ y posuipi 110440lpH., piunovry AoxoAy niA sronffoBaHHrr naQroupoAyKry
na pinni 40118 .pn. i cranqi AucKoHryBaHHf, 10% repuiH oxyunocri cxna4e 4o 5
porir.

3. Biqnoni4nicrr Ar{cepTarlii npoQi.nro HayKoBoi cneqia.nrnocri

,,{ucepraqia noruicrro ni4uori4ae npo0inro nayroroi cueqiamnocri
05.15.13 - rpy6ouponi4nnfi rpaHcrlopr, na{ror,BocxoBr4rrlo, ocrcirurur o6'ep i

6e:nocepeAHbo uos'sgaHufi ei s6epirauuxurrpeAMer 4ocni4xenr
na$ronpolymin.

4. {ocronipHicrr i o6rpynrosaHicrr ocHoBurrx pesy.nrrarin i
ni4cyrrroBrrx BrrcHonrcin

Teopernvni gocligxeHHfl npoqecin ri4po4nnarvriru i reurouacoo6niny n



exeKllifiHoMy arrapari, a raxox HecrarlioHapHoro rpoqecy 3JrvBaHHt
na0roupoAyKTy s niAseN{Hufi p*epByap i nrE4aaeHHrr rapouonirpxHoi cyuiuri
suxoHaHi 3a AorroMorolo cf{acHl4x MareMarr{qHrlrx uogenefi, o6qpyuronanicrr i
4ocronipnicrr .rKl,rx ni4rnepAxyerbcfl xoperuricrro rocranoBKu 3aBAaHb

4ocli4xenr, 3acrocyBaHHrlM cfracHr.D( nrerogin quceJrbHoto posn'xtaunx
3arlpoloHoBaHHx cLIcreM gu@epenqialurrx pirHxur. Ha HalexHoMy pinni raKox
npoBeAeHi i erccuepllMeHTaJlbni 4ocni4xeHHfl. flocronipnicm orprrMaH1ax gaHux i
ropelxqifinzx galexnocrefi sa6esue.ryerbcfl c1^racHrrMn MeTo.{aM}r o6po6r<u
raHr{x i anrcopucraHHrrM ruuiprona.nrHoi rexuirn HaJrexHoro pieux.

5. HonusHa orpr{MaHux pesy.nrrarin

Hayrona HoBI43Ha orpl{MaHlilx pesynrrarin [oJrrrae y scraHorreHHi
saxoHoNaipnocrefi ri4po4nnauixll i reunouacoo6lainy rpu xon4encaqii uapin
nyuero4nir Ha xoJIoAHux KparIJUrx po3coJry B anaparx exercqifinoro r14rry.
HosusHa rIoJUIrae raxox B orpl4MaHni anropoM [areHrir na noszfi cnoci6 ra
npucrpifi Anr BnoBmonanni napin na$ronpo.4yrrin.

6. IliHnicrb orprrMaunx pe3yJrbrarin 4.nr HayKrr ra rrpaKTrrKrr

flpone4eni reopernqni i eKcrleprlMenramHi 4ocrigxennx ri4po4nnanrixu i
rellJloMacoo6rrainy B exerqifiuouy auapari Ao3BonprJrr.r pospo6uru clpouleHy
MeroAlIKy fioro po3paxyHKy. Pospo6neHi upaKruqHi perorraen4aqii AItfl
lpoeKTyB aIJHA HOBr{X CrrCTeM BJTOBJTTOBaHHf, napin nyrneno4nin.

7. rronnora BrrKJraAeHHfl rvrarepia.ny n onyd.nircosaH[x [parlflx

B ouy6lirconanrar aBropoM 6 nayxonrx rparlflx BlrKnaAeHo rci ocnoegi
rroJroxeHH.fl , pe3yJrbraru i sucHorKr,r 4racepraqii.

o6csr i crum rraarepiarry, [pr{BeAeHoro B anrope$epari, Ao3BoJr.rrrcrb

Br{c HoBKH amope@epary analoriqni :rrai cry 4ncepraqii.

8. 3aynaxerrnfl uo po6ori

1. 3 4ucepraqifiuoi po6oru He 3po3yMiro ga ,KraM rpnrepieira s srocri
KoMroHeHry BoAHoro po3qr{uy coli o6pana ci.ur CaCl2.

2. He sposylraino ,KI{M aIITIHoM uEpiruena upo6nerua sxocri orpr.rMaHoro
KoHAeHcary, ocrinrrn ocrannifi Moxe yrBoproBarr{ ervrylrciro s
BOAHUM pO3qLrHOM COni, srcnit BuKopucroByeTbcfl s srocri po6ouoro
cepeAoBr{rrla B exexqifinorwy auapari.

3. Bi4cyrHi perorraengaqii : nn6opy uarepiaria rpy6, criHorc

pe3ynbraru i uigcyuroni



exeKrlifiHoro arapary ra eMHocrefi, ruo ruicrxru nogHzfi po3rruH
xJropr4croro rcanrqiro.

4. flpu rexnixo-exonouiunorvry o6lpyrrysaHni He BpaxonaHi rrarparn
eneKTpoeneprii Ha AoBeIeHHfl TeMleparyp[ po3coJry Ao BenuqvrHvr)
xrca ni4noai4ae po6ououy pexr.rMy.

5. y texcri gzcepraqii :yctpiuarorbc.f, rpauaruuni i crunicru.rHi
UOMI{JIKI{.

Hanegeni 3ayBaxeHHrl He 3MeHurJrrorb 3ar€IJrbHoro rro3rrrLtBHoro BpaxeHHrr
ni4 4ucepraqifinoi po6oru i qinuocri orpnuaHrD( HayKoBr.rx pe3yirrraris. flexri is
3ayBiDKeHb Moxyrb po3urrAarvcfl flKpeKoMeHAaqii s rroAurJrbruifi po6ori aBropa.

9. 3ara.rrrnufi BrrcHoBoK rro gucepraqii

.{ncepraqifina po6ora Eysoncrroro Biranis flerponr.ra <<porpo6ka
eSercrunHoro KOHAEHCAqifiNOTO METOAY BJIOBJIIOBAHHfl UAPiN JIEIKIIX
Qparqifi naSronpogyrrin 3 BlrmoprrcrauHsM exenqifinoro rrpucrporo) Mae
rlpaKrl{qHy i nayrony qiHuicrb, oAepxaHi pesylbrar}r i nigcynrcosi sucHoBKr4
xapaKTepl{3ylorbc.fl HoBI{3HoIo, gocronipHicto i uayronoro o6qpynrosaHicfio.

flucepraqix e 3aBepIIreHoIo po6ororo, a ii ofioplanennx niAuoeiAae
Br{MoraM, sri crannsrbc, Ao KaHAr{AarcbKHx 4ucepraqii.

Ypaxoryroqu aKryalrnicm npo6nelau, cr{creMHzfi uirxia npn nrapiruenni
saAa'ri pospo6xra 3alporloHonanoi KoHAeHcarlifinoi cncreMr,r, HoBrrslry i cryniur
o6lpynrosaHocri pe3ynbrarin gocri4xeHb, BBaxaro, qo ii aBrop Eyaoncrxofi B.II.
3acJryroBye rIpI{cBoeHH, fiorray HayKoBoro cryneHrr KaHAri4ara rexni.rHr,rx HayK 3a
cueqialrnicto 05. 1 5. 1 3 - Tpy6ouponi4nufi rpancropr, na@rora:ocxoBr4rrla.

O@iqifiHnfi ououeHr,
IonosHrafi iHxeHep Siilii
<<Maricrpzurrni na$roupoao
KaHAUAaT TeXHIqHUX HayK C.P. -f,Hoscrrufi
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