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Atlipbim myyHOYIYY CbI3bIKMYY dmMec unmezpo-oudge-
PeHyuUanovik meyoeMeHun Oaumankvl MAceNeHun Ybvled-
POIMOYYIY2Y HCOHYHOOR2Y KOUOU Mypoazvloall 31e aKmyai-
dyy bonyn canaram. M3undee vlkmanapobii 6upu uvleapbl-
JLIUmMapovl 0320pmyy vikmacel 6onom. byn vikma menen
bawmankel macene cvl3bikmyy smec Bonomeppa unmezpan-
ObIK mendemecune KOMopynam HCana an aneaixsl maceneze
IKeUsANeHmmyy 0oaom. Anvinean menoemeze MONONO2US-
JBIK bikMa koaoonyaam. Byn uwme sxunuu mapmunme aii-
PbIM MYVHOYIYY CbI3bIKIMYY dMeC uHmezpo-oudgepenyuan-
ObIK MeHOeMeHUH OaumanKksl MAceleCUHUH YbleapblMOYYIVK
KoUueouy usunoeneeH. Aneauxkvl Macelenu Uusunidee yuyH
amaiivln Kenmyk mauoanein anvinean. Kenun uvikkan cui-
3bIKMYY 2Mec IKUHuU mypoecy Boremeppa unmeepanovix
menoemecu Jcanebl3 Ybleapulibiiuka 39 00100pay2y AHLIK-
manean. Mnmezpan bencucu acmvinoazvl napamemp 60oH4a
oughpepenyupnos, owoHOOU 31e UHMeSPANObIH npedendepu
napamempoen K63 Kapauowvl 60120HO02Y Y4ypy 0a KOJIOOHY -
2aH. YvieapblivluumapOvl my3yayuly UHmezpanobik mypoe
anvinean. bawmankvl MaceneHun Col3bIKmMyy IMeCmueuteHn,
MAbbLICAH HCeMUMYY WAPMIMAP, JHCAINBICLIHAH, Ybleapbl-
JILIULNBIH HCAN2bI30bICLIHA KeNUIOUK bepoetim.

Hezuseu co300p: unmezpo-ouggepenyuandvix meyoe-
me, Kowu macenecu, uvieapuimoyynyx npoobnema, sjcemuis-
MYy wapmmapwl, KbiCbIN YAcbLIObIPYYIAp, UHMeSPaIObIK
menoeme.

Ilpobrema paspewumocmu HavaibHou 3a0auu OJist He-
JUHEUH020 UHMeSpO-OUp@epeHyuarpHozo ypasHeHus 8
YACMHBIX NPOU3BOOHBIX GCE euje OCMAemcs AKMYAanibHoll.

OOHUM U3 MEMOO08 UCCIEA0BANUSL AGTIAEMCA MEMOO npeod-
pazoeanus pewenuii. B smom memoode ucxoonasn nawanonas
3a0a4a nepeeooOUmMcs K HeIUHelHOMY UHMESPATbHOMY YPae-
Henuto Bonemeppa, npuuem oo aensemcsa dK8uUaNeHmMHOU
nepeonayanvhou. K nonyuennomy ypagnenuio npumensiemcst
monono2udeckutl Mmemoo. B daunoil pabome uccredosana
npobaema paspewumocmu 3a0aqu Koww onst unmezpo-ough-
Gepenyuanvubix YpagHeHutl 8 YaCmMHbIX NPOU3BOOHbIX 6MO-
Ppo2o nopsoka. [[ns uccnedo8anusi UCX0OHOU HAYAIbHOU 3d-
oayu vibpaHo cneyuanvboe Muodcecmeo. Onpedeneno MHo-
JHCeCmB0, 8 KOMOPOM NPeodpa306anHoe HeluHelHoe uHme-
epanvHoe ypasnenue Bonvmeppa emopoco poda umeem
eduncmeennoe pewenue. IIpu npeobpazosanuu pewieHui uc-
noIb306aHbl OUpDepeHyuposans no napamempy noo 3Ha-
KOM uHmezpana, a makice Ciyyai, Koeoa npedenvl unmezpa-
aa 3asucam om napamempa. Ionyuena cmpykmypa peuie-
HUll 8 uHMe2paIbHoM eude. B cuny nerunerinocmu nauans-
HOUl 3a0a4u, HaldeHHble 00CMAmoUHble YCIO8Us He 2apaH-
MUpPYIOn eOUHCMEEHHOCMb NOLYYEHHBIX PeueHul.

Knwuesvie cnosa: unmezpo-ouggepenyuanvroe
ypasnenue, 3a0aqa Kowu, ycrosue paspewumocmu, docma-
MOYHbBLE YCOBUS, NPUHYUN CHCAMBIX OMOOPAdNCEeHUT, UHMe-
2panvHoe ypagHeHue.

The problem of the solvability of the initial problem for
a nonlinear integro-differential equation in partial deriva-
tives still remains relevant. One of the research methods is
the decision transformation method. In this method, the ini-
tial initial problem is transferred to the nonlinear Volterra
integral equation, and it is equivalent to the initial one. The
topological method is applied to the resulting equation. In
this paper, we study the problem of solvability of the Cauchy
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problem for nonlinear two-order integro-differential equa-
tions in partial derivatives. To study the initial initial prob-
lem, a special normalized space was chosen. A ball is defined
in which the transformed nonlinear Volterra integral equa-
tion of the second kind has a unique solution. When convert-
ing solutions, differentiations by parameter under the inte-
gral sign are used, as well as the case when the limits of the
integral depend on the parameter. The structure of solutions

in the integral form is obtained. By virtue of the nonlinearity
of the initial problems, the found sufficient conditions, gene-
rally speaking, do not guarantee the uniqueness of the solu-
tions obtained.

Key words: integro-differential equation, Cauchy
problem, solvability condition, sufficient conditions, com-
pressed map principle, integral equation.

OKWHYY TApTUNTETH alpbIM TYYHIYIYY HHTETpo-IudhepeHInanapk Teaaemenep yayH Komm macene-

CHH Kapaiibl

Uy +U, +U, +2U, = A]TT K, x,y, 0,7, v,u(p,7,v)dwddp (1)
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(6), (7) nern TaObUITaH SKUHYU TAPTUNITETH alpbIM TyyHIyIapasl (1) TeHmemecnHe Koo 0apadap sk
ama0bI3. AHJaH CBITKApHI arepre, (4), (5) dopmynanapeia t=0 necex, anna (5) 6enruneecynex (2), (3) 6a-
LITANKbI MIAPTTapbIH anadsi3. JKoropynarsHbel Jamuiee Taaan KbUIBIHTaH 0014y.

(1)-(3) Komm macenecMHUH YbIrapbIMAyyJIyTYHYH JKalllallbl jKaHa JKalrbI3IbITBIH JAHIIee YayH (4)

TCHACMCCHUHEC KbBICHIIT qaerTyy HpHHHI/I6HH KOJ‘IL[OHOGYB, 6.3.. Ol'IepaTOp,Z[YK TECHACMETC
u=Pu,

MbIHIA Pu - omepatopy (4) TEeHIEMEeCHHUH OH JKarblHaH aHBIKTAJTaH.

Meiimn Q = {u(t, X, y) : u(t,x, y) € C?>?(Dx R)uful < ht.

=q, (8)

Benruneiious
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0
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—K(s,x+i(t—s)—i(c—s),y +i{t—s)—i(c =) p,7,v,U, (0, 7,v)) [dpdyd vdsdo] <
LR P

(9) man xomrymwa T, T,,T,nsl Temennery OapaOapchI3AblK aTKapbiia TypraHmail TaHAaliObI3

3
MnTTT <1. (10)

shlL==—

AHI[a KBICBIIT YarblUITYY HpI/IHHI/I6I/IHI/IH HCTHU3UHIC (4) CBI3BIKTYY 5MCC UHTCTPAJIABIK TCHACMECH KaJIT'bI3
YbIrapbUIbIIIKA 33 00JIOT.

Annan apsi (1)-(3) Komm MacereCHHUH YbITapbUTBIIIBIHBIH KACUETHH U3WIACHON3, (4)TOH TOMOHIOTYHY
anadbi3

lul = e(x—it) + ja(x —i(t—s)+is)ds| +

gl

Amanorusiiblk xon MereH (6), (7)aern Uy, Uy, U, Tep OUp KalblnTa YCKTEITCHIH AaIHI0ere O0IoT.

3

K(s,x+i(t—s)—i(c—5),7, p,u(p,7))dpdydsdo Sql+|/’t|NT1T =const .

o'—.:‘

Teopema 1. Meit (B) wapts atkapsuicsis, anga 3 1, > 0kaman, (1)-(2) Komu macenecu ypirapbi-
JbImKa 33 6onot U(t, X, y) € 6(2'2’2)([0,T0]>< RxR).
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Byn maxanada eepmuxanovik munmeau yHU8epcanobix
kazanovin (BTVK) uwmenun uwieyycy 6epunun, anoacvl
KOMRNIeKCmyy uzunooeenep: 1) cyyuynyn memnepamypacui-
HbIH JICO2OPYAOOCYHYH CYVHY bICHIMYY YOAKMbICLIHAH KO3
Kapanowliviewl, 2) anvinean OYYHYH MACCACLIHbIH AHbl OHOY -
PYY YOAKmuiCchlHaH KO3 KAPAHOLIbIZHL, MAKMAN AtimKanoa
BTYKowin 6yy enoypymoyyayey kapanean. OuoHOOU 37e
cyyny BTVK owcana PU-5M vicoimyyea capnmanean yoa-
KblImmap 9KCnepumMenmanobix pagux mypyHoe caibliuimol-
polavin, e320401ykmopy depunou. PU-5M skcnepumenmann-
ObIK epaghueu anblH MEXHUKANLIK MYHO300MOCYHOH ANbIH-
0bl. DKCnepuMeHmmuH IKUHYU 6OIY2YHOO KAlHOOOOH Kuli-
UHKU OUp caam apanvleblHoa 60120H 0VY OHOYPYMOYYAYK
npoyeccmepu U3UNOEHUN Canblumulpuliovl. byy enoypym-
oyyayk npoyeccmepu  100°C-130°C  memnepamypaoa
acana 0,4xec/cm?-2xec/cm? bacvlm apanvieblHoa Kapanvin,
UBUTOOONOPOYH HCLIUBIHMbICLIHOA: 1) Kenomoepy bupoeti
172 nump 60a20n cyy BTYKO0a 4,6 sce bamvipaak kaviHaa-
pot; 2) BTYKuvin 6yy enoypymoyynyey PH-5M ze kapaean-
0a 3KuU 3ce KHco2opy 6OI00PY AHLIKMALOYL.

Hezu3zzeu co300p: ynugepcanoyy, kaszam, 6yy onoypym-
OYYAYK, Kamyy OmyH, MexXHUKAaIblk MyHO300M0, 6ePMUKAl-
0bIK, 6y, KAUHOO.

B smoil pabome pazpabomar yYHUBEPCANbHbII KOMEN
sepmukanvrhozo muna (YKBT) u komniexkcro ucciedyromes
3asucumocmu: 1) pocma memnepamypul 600bl Om 6pemeHu
ee Hazpesanusi;, 2) Maccvl ROLYYEHHO2O0 NApa Om 6pemeHl,
m.e. naponpousgooumenvhocmv YKBT. Taxowce sxcnepu-
MEHMANbHO 8 8Ude 2PAPUKOE CPABHUBATOMCSL 8PEMSL 3ampPa-
yeHHoe Ha Hazpesarue 600bl om 15°C do 100°C na ynusep-
canvHulii komen eepmuxanvhozo muna (YKBT) u PU-5M.
Oxrcnepumenmanvhulii epagux PU-5M nonyuaemcsa uz e2o
mexHuYeckux xapaxmepucmuk. Bo emopoii uacmu sxkcnepu-

MEHMA UCCIedyIoOmcs U CPAGHUBAIOMCI NPOYeCC Nocie Ku-
nenusi — napoobpazosanusi 3a 1 wac. Ha YKBT ucnonv3ye-
mesi 400 aumpos 600vl, a Ha naposom komae PH-5M epa-
uk napoobpaszosanus cocmasnaemcs ucxoos u3z eo mex-
Huyeckux xapaxmepucmux. Ilapoobpazoganue paccmampu-
eaemcst 6 npedenax memnepamyp 100°C-130°C u oOasne-
nusx 0,4 xec/cm?-2 kec/em?. Hccnedosanuem ycmanoeneno,
umo: 1) npu oounaxoeom obveme 600bi pasroii 172 aumpos
600a Ha YKBT saxunaem 6 4,6 paza ovicmpee: na YKBT 3a
7,5 mun, Ha PU-5M 3a 30 mun; 2) Ilaponpoussooumens-
nocmo YKBT npesviwwaem PU-5M 6 osa paza: y YKBT -
400xe/uac, y PU-5M-200 xe/uac.

Kniwouesvie cnosa: ynugepcanvhulil, Komei, naponpo-
U3600UMETLHOCMY, MEepooe MONUGO, MexXHuYecKue xa-
paKmepucmuxuy, 6epMuKaIbHulll, nap, Kunexue.

In this work dependences are in a complex investiga-
ted: 1) growth of water temperature from time of its heating
on the Universal Copper of Vertical Type (VKBT); 2) the
mass of the received steam from time, that is the steam
generating capacity of YKBT. Also experimentally in the
form of schedules are compared time spent for heating of
water firom 15°C to 100°C on YKBT and PU-5M. The expe-
rimental schedule of PH-5M turns out from its technical
characteristics. In the second part of an experiment it is
investigated and are compared process after boiling — steam
formation in 1 hour. On YKBT 400 liters of water are used,
and on the PHM-5M boiler the schedule of steam formation is
formed proceeding from its technical characteristics. Steam
formation is considered within temperatures of 100 °C-130
of °C and 0,4kgslcm?-2xzc/cm? pressure. By a research it is
established that: 1) at the identical volume of water of equal
172 liters water on YKBT begins to boil 4,6 times quicker:
on VKBT in 7,5 min., on PM-5M in 30 min.; 2) The steam
generating capacity of YKBT exceeds PH-5M twice: at
UKVT-400kg/hour, at PH-5M-200kg/hour.



