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IO METOJZOJIOTII OITUMI3AIIL TEILIOBUMX PESKMMIB I
HAIIPYJKEHOI'O CTAHY B CRJIAAHOMY BUPOBHUIITBI

€sren IP3A

Incmumym npuxraadHux npobrem MeXAHIKU 1 MOMEMAMUKU
im. A. C. Midempuzava HAH Yxpainu,
eyn. Hayxoea, 36 79060 Jlveis, Yxpaina

3anponoHOBaHO KOHLENNio nofynoBy MeTOAMKM ONTMMIsauii TEnnoBUMX pexumis y
CKJIAHOMY BMpPOGHMUTBI. AnropuTM po3B'A3yBaHHA cOPMYNBLOBaHOI eKcTpeMalbHOI
3agaui OyAyeThcA 3a TIPMHLIMIOM TOeTanmHol NapaMeTpuyHol onrumisanii, a
OTpMMAaHHA PO3B'ABKY NPAMUX 3aa¥ I'PYHTYETLCA Ha METOMAi 3BaYKEHMX 3aNMUIKIB y
TOEJHaHHI 3 MeTOROM KIHLEBMX €JIeMeHTIB. 3amnpolloHOBaHY MEeTOAMKY MOKHA
BUKOPMCTOBYBATM JJA [apaMeTpMyHOl onTumizauil peXuMiB rapTyBaHH#A, Biana-
JMIOBaHHA, 3BapKM CKAAHMX Tin i sabesnevenHa ixupoi MinHoeri

Kawouosei caosa: KoHIENNiA i cxema onTuMisanii, Tepmoobpobra cknarMX BHpoDiB.

ITigpuiiesHa edeKTUBHOCTI TEeXHOJOTiYHMX I@poueciB TepMmoobpobxm B
CKJIAHOMY BUpOGHMUTBI, #AKocTi BMpPOGIB i3 CKJa, TMOJININEHHA IXHIX
eKCIUIyaTaliffHMX XapaKTepUCTMK HeMoxkauBe ©O6e3 onTumisanii TensoBux
perxkuMiB y TEXHOJOTIYHMX Mpolecax.

BaraTomMaHITHICTE TEXHOJIOTIYHMX INPOLECIB Yy CKJIAHOMY BUpPOOHMUITEI,
pisHOKpUTEpiaNbHICTh NOKA3HMKIB SKOCTI rOTOBMX BMPODIB yCKJIaJHIOIOTH, a B
HaraTbox BUnajkKax BUKJIIOYaKOTh MOJKJIMBICTD 3aCTOCyBaHHA
E€KCIlepUMEeHTalbHUX | JMOBIPHO-CTATUCTMHHUX METOZIB ONTUMI3alil TenJoBUX
pexkumiB npu Tepmoobpobii. 3rafaHi ocobAMBOCTI TENJIOBMX IIpouecis y
CKJIAHOMY BMPOOHMITBI 06YMOBJIIOIOTE BMKOPMUCTAHHA CUCTEMHOro MiIXOAY X0
po3po0KM  METOAMKM  ONTMMi3alii TennoBMX peXuMMIB y HbOMY 3a
YHKIIOHAJbHMMY lapaMeTpaMy, 30KpeMa, HaNpyKeHHAMYU Ta JledopMauiaMu.

MeTonuka 3 onTuMizaliil TeNJOBUX PeXUMIB y Ipolecax HarpiBaHHSA-
OXOJIOMPKEeHHA CKJIAHUX TiJ nepexnbavac:

- MaTeMaTuuHe GOPMYJIIOBaHHA 3afadi 3  ILIBOBOTO  ONTUMMAJILHOTO

KepyBaHHS,

- po3pobKy YMCJIOBOTO aJrOpUTMY IOIIYKY ONTMMAJbHOIO PO3B’A3KY;

- IIporpaMHy peaJli3alilo 4yMCcJ0BOro aJIfOPUTMY.

MaTemaTuyHe ¢OPMYJIIOBaHHA 3aZlay 3 BU3HAYEHHA ONTMMAJBHMX 3a
UILOBMMM  KPUTEpiAMM TeIJIOBMX peXuMiB y Ipolecax HarpiBaHHsa-
OXOJIOIPKEHHA CKJIAHUX TLJI OXOIIIOE TaKi eTanu:

- Bubip mapaMeTpiB craHy, hOpMyTIOBaHHA MaTeMaTUYHMUX 3aJIeyKHOCTEH, AKI
ONMMCYIOTH TOBEAIHKY TLI, B30KpeMa TepMOMexXaHIYHy, 3a 3afjaHoro
TENJIOBOro HaBaHTa’keHHA (BuOip aziekBaTHOI (pizMKo-MaTeMaTHMUHOI MoAei
onycy HafABHUX (PI3MKO-MeXaHIYHUX Ipouecis);

- Bubip MaTeMaTM4YHOrO KPUTEPil0 ONTUMAJILHOCTI;

- Bubip yHKNII KepyBaHHA, 3a JAONOMOTOI0 fAKMX JIOCATAETBCA EKCTPEeMYM
dyHsKUioHaNa onTUMizallii;
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- chopmyBaHHA 1 MaTeMaTMYHMI 3ammuc oOMe)KeHb Ha IapaMeTpu CTaHy i

¢yHKUl] KepyBaHH.

IIurtanHa BubOOpy Mozesni NOBEAIHKM TN IpPM TEIJIOBOMY HaBaHTAa)XE€HHI €
FOJIOBHMM JJIsl aHaJi3y TEepMOHANpPYKeHOro CcTaHy Tin mig Ji€o TemnsioBoro
HaBaHTa)KeHHA 1 A onrumisanili TemyoBUX pexuMiB TepMmoobpobku 3a
nesHumyu Kpurtepiamu. Tomy onTuMmisalid TenNoBUX pPexXuMIiB HeMo)KauBa Ges
nonepenHbOro ONpallOBaHHA YABJEHb MNPO CYTTEBL Ta HeCYTTEBI #ABMIIa B
TepMOMeXaHIuHIM MoBeAIHII CKJIARMX TiN Iig Al€l0 TeNnJoBUX HaBaHTAaXKeHb Y
wMpokomy ZAiana3oHi TemnepatTyp. PeanbHnuit o6’exT, AKuMI SBiAbHeHMI BiA
HECyTTEBUX ocoBymBocTeil, Ha3uBalOTh (Pi3MKO-MaTEeMaTUYIHOIO Mozaestio. Bubip
dizuKo-mMaTeMaTUIHOI MOJEJ] O CYTI HEEAMHMIA.

Y meAxux BUNaJKaxX JeKiJlbKa PI3HMX (pi3UMKO-MaTeMaTHMYHUX MOJAEJel MOoKe
OyTM 3amponoHOBaHO AJIA onuCy NoBefiHKKM Bubpanoro ob’exkra. BogHouac ofHik
disukro-MaTemMaTUYHI Moeni Mo)Ke cTaBUTUCA Y BianopiguicTs GaraTo pisHux
06’eKTiB.

PosrnsiseMo KJacu4He (pOpPMYyJIIOBaHHA 3aZay 3 ONTHUMAJBbHOTO KepyBaHHS
TEMJIOBUMM peXkuMaMu B npouecax Tepmoobpobrn. CyTTeBuit eJeMeHT
dopmymoBaHHA 3aja4l — Bubip TepmMoMexaHIYHOI Mozesi noBeAiHkM BubpaHoro
of6’exTa IIpM TENJOBOMY HaBaHTaskeHHI. CnoyaTky BUOMpPAIOTh lTapaMeTpy CTaHY.
Ona posrnaayBaHUX IpoieciB TepMoobpobkyu TUNIOBMMM NapaMeTpamy, #AKi

BU3HAYAIOTE TEPMOHANPYXKEHMII cTaH KOHCTPYKIi], € Taki: { — TeMmneparypa; ¢
— TeH30p HANPYKeHb, £ — TeH30p AedopMaliil; ¥ — BEKTOp nepemiueHs; h -~
BEeKTOP—(PYHKIiA TENJIOBOTO HaBaHTaj)KeHHA, P — BEKTOP—QYHKLiA CHMIOBOro
HaBaHTAMeHHA 1 T.IL

HacTynHuM Ba’KJIMBUM eTanoM € popMyJIOBaHHA CUCTEMMU PiBHAHB
L(7,74,6,6,h,5) =0, i=1Ln, (1)

AKI 3B’A3yI0TH I{i mapaMeTpu 3 (iSUYHMMM Ta FeOMETPUYHMMM IapaMeTpaMy

Y il

Tina, i soBHimHiMu gismu. Tyt 7 = F(:c ,:c',:.c“) — pajiyc-BeKTOpP TOYKM B

KpuBOJiHitHIA cucTemi xoopauuar Ozr'z?z®; 7 — Gixyuwit wac. Yepes L B (1)

Io3Ha4YeHo iHTerpo-amudepeHiaNbll onepaTopy 10 NPOCTOPOBUX KOOPAMHATAX

z' i wacy 7. Cucremy pisnanb (1) B 3araJbHOMY BUIAAKY MOXCHA POSIMIALATH
SAK CUCTeMy HeJiHiIiHMX iHTerpo-aucepennianbEnx pisEadb. IlpunyckawoTs, 1mo
KpaioBi yMOBU BXORATH Jlo cucTemu (1).

-

Cucrema piBHsAHb (1) 3a 3ajjaHMX TENJIOBUX HaBaHTa)XeHb A , 30BHIIIHbLOI
cusoBoi aii 7 1 mapamMeTpax KOHCTPYKIili noBuHHa OyTu 3aMKHEHOK 1 BM3Ha-
yaTy NapaMeTpy CTaHy, AKl XapaKTepuayloTh TepPMOHaNpy)KeHul cTaH Tiia.
BusHayeHHA NapaMeTpiB CTaHy Npy 3aZlaHOMy CMJIOBOMY HABaHTaXKeHHI p |

3afmaHUX (PYHKWIAX h, AKl XapakTepusyloTh TelJIOBE HaBAHTAXX€HHHA, a B
onTUMiZaLiffHUMX B3afadax € (pyHKLUIAMM KepyBaHHA, OyneMo HasuBaTH NPAMOIO
3a/1a4yero.
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Bubip xpurepiro onTumisanii i BignosigHoro dpyHKIioHaNa, AKMIE peasidye uen
KpuTepiit, BinOyBaeTbcA, BpaxXxoBYIOYM OCHOBHI UINBOBI NpM3HA4YEHHS NpoLecy
Tepmoobpobku. B 3azauwax ontumisanil posrnsafaloTbcs (YHKUIOHANM ABOX
TUIIB: iHTerpaJbHi byHKLiOHAAN

W= [ [f(Frbe.60h5)ddr, k=1e, 2)

7+ 5

i moxanbHi hbyHKUiOHAIN

J,, = nlaxfk(F,T,t,c?,é,ﬁ,f:,f)’), k=1, (3)
Q.7

Bubip &ysknii kxepysaHHa h BinbyBaeTbcs, BpaxoOBYIOUM TEXHOJOTiYHi
MOXJIMBOCTI KepyBaHHA HafgBHMMM  di3MKO-MeXaHIYHMMM [polecaMyu B
KOHKPEeTHiit TexHoJorii TepMoobpobrmu.

Bumoru, saxi craBaaTk A0 AkocTi BUpoGiB 1 mapaMeTpiB TeXHOJOTIMHUX
npouecie TepMoobpobky, NpUBOAATE A0 oOMe)KeHb, AKI HaKJaJalOTh Ha 3MiHHI
CTaHy 1 TexHoJIoriyHi ymoBM mnponecy Tepmoobpobku. Ili obmexxeHHA
CKJIaJlal0ThCA 3 HepPIBHOCTEM, AKI 3alUCYIOTh Tak:

6,(F,7,t,6,6,6,h,5) <0, j=1,L. (4)

Tyr ¢, — sapani dynxuii. BubGip obmexeHp Ha mapaMeTpu CTaHy I
TEXHOJIOriYHI yMoBu BiifyBaeThcs 3aJieKHO Bif 1iselt Tepmoobpobin.

Orosx, 3ajava omTuMisallil nonsrae y sHaxoJKeHHiI dyHKUil kepyBauHs h
AKa B3aJI0BOJIbHAE YMOBY MiHIMyMy (MakcuMyMy) ¢yHKNioHala iHTerpajsHOro
tuny (2) abo dyHkuionana jokaasHoro tumy (3), cniBBigHomenHaM Tuny (1) (ugo
Ha3uBalOThbCA B A3AMM) i oOmerxeHHAM TUy (4).

Pospofka wumcsioBoro  anropuTMy —IMOMIYKY  ONTMMAJbHOTO  pPO3B’A3KY
CKJIAJla€ThCA 3 TAKUX €TamiB:

- nobyoBa ajNropuTMy po3B’A3YBaHHA NPAMMX 3aj]lay;

- nobyzioBa aJropuTMy po3B’A3yBaHHA 3ajadi onTumizanii.

AJnropuTM po3B’A3yBaHHA NPAMMX 3aZad I'PYHTYETHCA Ha UMCIIOBMX METOMAAX.
Ockinpku cucrema audepeHuiadbHMX PIBHAHb € HeNiHIAHOI 1 reomeTpuyHa
KoH(irypania obnacTi, AKy 3ajiMa€ Tino, 4acTO JOCUTH CKJALHA, TO BUHMKAE
norpeba BMKOPMCTAHHSA  yHiBepcaJbHMX OOYMCIIOBaJbHMX  METOAIB  AJs
PO3B’A3yBaHHA IbOTO KJacy 3aza4. OfHMM 3 TakKUMX METOMIB € METOJ 3Ba)KeHUX
3aJMIIKIB y TOEJHaHHI 3 KiHIIEBO-eJeMeHTHUM mniaxojgom [l], Axuit mae smory
oTpMMyBaTK HabyMKeH] PO3B’A3KM cPOPMYILOBAHMX BHMINE 3a]ad.

CxemMaTM4YHO pO3IJIAHEMO CyTb IBOTO MeTOAY. SKINO BpaxoByBaTu
mndepenuiansre piBEAHHA Lu — f =0 ( L — nudepennianbuuit oneparop ) i

HabumoKeHMit po3B’A30K MIYKATH y BUIVIAAL
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1113

E= ) Na, (5)
i=1
TO OTPMMAaEMO
Li-f=R,. (6)

Tyt @ — HabaurxkeHuit posp’asox; N, — 6asosi dyHknil (bysxuii popmn); u,
— JMCKpeTHI 3Ha4yeHHA ¢yHKmii u B obnacti £, R, — noxmbxa abo 3ajMuUIOK,

AKa 3aJIeXKMUTH BiJl KOOPAMHAT TOYOK i3 (2
MinimansHy noxubky s3abesneuye ymosa [1]

fua—ﬂwwn=f%wmn=mz=fg, 7
A A ,

ae { W,; l=1m } — MHOKMHa JMHIAHO-He3aJIeXXHUX BaroBux pyHKIIN.

Toxni saranpHy BuMOry 30LXHOCTI U — © INpU M — 0O MOXKHA 3anucaTu B
copmi ymoBu BukoHaHH#A piBHOCTI (7) as Beix | mpu m — oo.

Insi Ginpuioi echeKTUMBHOCTI MeTOALY 3BayKeHMX 3aJIMIIKIB MOro NOEAHYIOTH 3
MEeTOIOM KiHIIEBUX €JIEeMeHTIB.

Y posriaayBaHOMY NiAXOAl aJropuTM PO3B A3aHHA [PAMUX 3azad METONOM

3Ba’KeHUX 3aJMIIKIB B TIOEAHAHHI 3 METONOM KiHIIeBMX €JIeMEHTIB BPaXOBYE:

- AMCKpeTu3allilo obaacTi KIHIEeBUMY eJleMeHTaMy;

- anpoKcUMalilo HeBiOMMX YHKIlT Ha eeMeHTi po3buTTs,

- OTPMMaHHs Ha Lif migcraBl cucremy anreGpuuHMX pPIBHAHL CTOCOBHO
By3JIOBUX 3HAYeHb HeBiZoMMX QYHKIiA y Byajax i aJroput™ po3B’'sA3KY
niei cucTeMm.

IIpouec anckperusanii MoXkHa MOAIINTYA Ha ABa €TAIN:

- po36urTa obnacTi Ha eJeMeHTH,

- HyMepallid eJeMeHTIB 1 By3JiB.

3riHo 3 KOHLENI[E€I METOAY KiHIEBMX eJeMEeHTIB AucKpeTusallia obyacti {2

BinGyBaeThCs Ha CKiHdYeHe umeyno n, mipobnacrei Q(e} , fAKi HasuBalOTHCH
kinnesumu enementamu (KE), orike, cipaBmikyioca Taki BJaCTUBOCTI!

a) Vem : e=Ln,, m=1Ln,, Q(e)ﬂﬂ(m):@’, e=m

6) 0=l
e=]

PipromipHe po3buTTs obsacTi, Koayu BCi eJJeMEeHTH MaloTb OJHAKOBY (hopMy Ta
po3mipyu, NpPaKTUYHO He MPOBOAMTHCH. PeasbHi mosnsA 3a3suyail MaloTh PisH
poanoniau (rpanienTn), onuc Axkux norpedbye pisaux poamipis KE.

MeTton KiHLeBMX eneMeHTiB nobyzoBauuil Ha ifiei anpokcumallii HenepepBHOI
cbyHKuii (TeMmepaTypy, NmepeMilleHb TOII0) Ha KiHIEBOMY dYuCJi nigobnacreit,
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AKi Has3MBalOThHCA eJIeMeHTaMM.
HoeineHa cxangpHa GyHKHIA t Moke 6yTM anpoKCMMOBaHa Ha eJIEMEHTI Tak

[1]:
T(e)

m A 1

() = N7l = [Nf") ..... N L 8)
i=l T(e)

[ ¥ .
e N_S) — GaszoBa (pYHKIiA eyeMeHTa, fAKa HasuBaeThca dyHKUiE dopmu,

IpUIOMY N,-[e) =1 y i-mMy By3Ji Ta AOPIBHIOE HYJIIO Y BCIX IHIIMX By3JaX, T;(e]
— 3Ha4eHHA (PYHKUII B i-My By3Jsi; m — KiJIbKICTb By3JIB B eJIeMeHTI.

BekTopHa BeJIMuYMHA, HANPUKJIAJ, NEPEMIIeHHs] % BU3HAYACTHCH BEJMUMHOK
i manpsamom. ToMy A TakMX BeNMUMH y KOMKHOMY Byanai Tpeba BuaHadaTu
Hinbme, HiX OAHY HeBimoMy (cTemie cBobozmu). B 1pomMy Bunaaky BeKTOpHA
BENMYMHA IIORAETHCA dYeped I1i KOMMOHEHTH, AKI pO3TNAAAIOTE AK HeBijomi
CKaJsApHi BenmuuHu. B KoxHOMy By3al Oyze oxHa, aABi abo Tpm Hesigomi
3aJIe’KHO BiJi TOro, AKYy 3aja4yy po3radafaioTh (0HOBMMIpDHY, JABOBMMIDHY 4

TpUBMMIpHY). JINA TPUBMMIpHOro BUNAAKY BEKTOPHY BEJNMYMHY U = (ul,ug,ul‘)
nonaloTsh AK [1]

w| [N 0 6 .. N, O o |[o,
up=|0 N, 0 .. 0 o l{: t, @
U, 0 0 N 0 0 N, ||U

1

ne U, , — 3Ha4eHHA K-1 KOMIIOHEHTH B i-My BY3JIl.

AxaJioriyHO BEKTOpHA BeJMMYMHA U NONAETbCA AJNA JBO- i OLHOBUMMIipPHOTO
BUIIAJKIB.

3acToCyBaHHA METOAY 3BajKeHMX 3aJIMILIKIB y MOENHAHHI 3 METONOM KiHIEeBMUX
enemenTiB 1o (7) NpUBOANTE N0 3aJiesKHOCTI [1]

i“w(") ]T(Lu("] . f) =0, (10)

i=1 ol

ne u(') — IIyKaHa BeJIMYMHA, AKA AlpPOKCUMYETHCA Ha JIOBLILHOMY KIHIIEBOMY
eJleMeHTi crniBBiJHONIEHHAM

vl
o) =[N0 [{ul)] = [Nf")...N,(j)] | (11)
i)
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TyT m — KiIbKiCTH BY3JliB €JleMeHTa; n, ~ 3arajbHa KUJIbKICTb €JIeMeHTIB, Ha

AKki moxiena Besa objacts £, ZQ(‘E}=Q; [N(i)]=\N1[i)----Nr(::)] -
i=1 :

MaTpudHa CTpiuka QyHKIiA cdopMmu i-ro eNeMeHTa; {U(’)} =~ BEKTOp-CTOBIElk

3HaueHb (PYHKIIl u y By3JaxX eJleMeHTa, [W(’-}} = [Wl(i}....ngf)

= MaTpHM4Ha

CTpiuKa JiHIHO He3aJe)XKHUX BaroBux QYHKUM i-ro enementa; T — injaexc
TPAHCIIOHYBaHHA.

Iligcrasnsioun B8 (10) Bupas (11) gna u('), faummo, 110 cucTeMa PiBHAHD
METONY 3BajKeHMX BaJIMIIKIB 3BOAUTHLCA A0 CUCTEMM anrebpuHHMX PIBHAHL AJIA

HeBigoMuX {U } 3HayeHb GYHKUiI y Byamax posburra. Orpumany cucremy

MOJKHa 3anmcaTy B 3araJibHOMYy BuUriazi fAx [1]

(k[{v}={r}. (12)

Tyt {U}:[Ux ----- U, ]T; n, = KigbKicTh ByaJiB; [Kl:i[;{(ﬂ)} —
e=1

rnofanpHa MaTPUMUS KOPCTKOCT; IK (E)] — MaTpuls JXOPCTKOCTI eJieMeHTa

po36uTTH; {F}=i{F(e)} — BEKTOp HaBaHTa’KeHHS, {F(e)} = BeKTop
e=1

HaBaHTaXXE€HHA eJIeMeHTa po3burrTa.
Marpuusa [K ] i BekTOp {F } MalOTb KOHKPETHMI BUIVIAJ 3aJIeXXHO Bij

nopsifaky audeperniagproro oneparopa L. Cucrema anrebpudnux piBHAHD (12) €
HeJsiHiiHOI 1 Moyke 6yTH poa3B’As3aHa 3a JONOMOIOK BiANOBIAHOrO ITepauiifHOro
metony [2]

Poss’sizok copMyJIbOBaHOI eKCTpeMaJibHOI 3ajadi OyAyemMo Ha OCHOBI
NPUHUMUITY [IOeTalHol NapaMeTpu4HOI onTuMisalii. B paMkax 3alpomoHOBaHOroO

HiIX0y NPOBOASATH AUCKPETHBALIIO 10 Yacy 3 KpokoM AT, TpuBaJoCTi npouecy
TepMoobpobknu. OnTuManbEnit po3s’A30Kk yHKIII KepyBaHHA Ha IPOMIXKKY 4acy
[T“,T” +11 LIYKAaEMO Ha MHOXMHI KYCKOBO-JIiHIiHMX ab0 KyCKOBO-NOCTIMHMX

cynkuiit. 3HayeHHs h,

3HaxoAUMMO 3a HOPMYJIOI0

¢byHknii kKepypaHHs h B MOMEHT Yacy 7T, .,

h,.s = b + a, AT, abo h, .1 =h

n ¥

(13)

ne a , b — mIykaHi mapaMeTpy, fKi MIHAIOTbCA B 3aJlaHUX IPaHULAX.

i ? n
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Orox, wMinimizauia dynknionanis J, Ha [OpomikKy dacy {r”,'rn +1_]
3BOAMTBLCH A0 3ajadi HeJiHIiHOro IporpaMyBaHHA TIIOUIYKY MiHIMyMYy

BigmoBigwoi  ¢ynkuii opmiei amimmoi J = Jk(an] ao J, =Jk(b,;)

(aprymenToM skoi € mapamerp a, abo b ) Ilapamerp a, abo b, mykawTs

mnAxXoM nepebopy 3 MHOMMHM 3HaueHb oro 3MiHM Ha ocHoBi iHdopmauii npo
BEJMYMHY KPUTEPIIO onmTMMizauil (AKy OTpMMYIOTH 3 PO3B’'A3KYy npAMol 3agayi
Ha IIPpOMIXKKY uacy ['rﬂ,'rn H]) y pas3i BUKOHAHHA 3aJjlaHuX OOMeXKeHb.
TpaekTopia c¢ynkuii kepyBaHHA € JamaHoo (puc.1l) 1 gobpe amnpokcumye
HelepepBHY TPaEKTOPil0, 3HAXOAMKeHHA #AKOl INoB'A3aHO 31 3HaAYHMMU

MaTeMaTUYHMMY TPYAHOLIAMM METOLMYHOrO XapakTepy. Takuit MeTOX IIOIIYKY
ONTMMAaJIbHOI 3MiHM (DYHKII] KepyBaHHA Ha3MBAIOTh “KMiBCbKMI BiaMK” [2]

t.,C

I e

0 T, T T T

+1

Puc. 1. Yucnosa peasisalia ajJropuTMy INOUIYKY ONTMMaJIbHOI 3MiHM (byHKLI]
KEepyBaHHA METOAOM “KMiBCBKMI BiHMK”

3anponoHOBaHY METOAMKY 3  ONTUMAaJBHOTO KEepyBaHHA  TEIJIOBUMU
pekyMaMy B Ipolecax TepMooOpobky MOKHa BMKOPMUCTOBYBATM IIpH
napaMeTpMUUHIA ONTHMIZalUil pexuMiB rapTyBaHHsA, BIANAJIOBaHHA, 3BapKu
CKJISTHMX TiJ 1 3abe3nedeHHa IXHBO1 MII[HOCTI.

Cnucox BMKOPMUCTaHOI JliTepaTypu
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K METOJ0JOIrNM1 OIITUMM3AIIMM TEILJIOBBIX PEKVUMOB U
HANIPASKEHHOTO COCTOAHNA B CTEKOJIBHOM
IMPOU3BOJCTBE

Esresniit UP3A

Hremumym npukaadusie npobaem MeXaHUKY U MAMEMAMUKU
um. A. C. ITodempuzaua HAH Yxpauns.,
ya. Hayunas, 36 79060 Jveos, Ykpauna

ITpennoxeHO KOHLENUUIO IIOCTPOEHMA METOAMKM ONTMMMU3AUMM TEIJOBBIX
PEXKMMOB B CTEKOJIbHOM IPOM3BOACTBE. AJITOPUTM PemIeHUs ChOPMYIANPC wadOi
9KCTpEeMAJIbHOM 3aflau¥ CTPOUTCA IO NPUHNUILY I[IOITAIIHOM NapaMeTPUYecKoii
ONTMMMU3ALMHK, a IMONyYEeHMEe PelIeHMA IPAMBIX 3aZla¥ OCHOBBIBAETCA Ha METojie
B3BEIUEHHBIX OCTATKOB B COYETAHMM C METOJIOM KOHEYHBIX 3JIEMEHTOB,
IlpepnoskeHHYI0 METOAMKY MOMKHO MCIOJIL30BATH IPM NapaMeTpUYecKoii
ONTHMMMU3AIMM PEXUMOB 3aKaJKM, OTIKMUra, CBapKM CTEKJAHHBIX Tea u
obecrieyenns UX NPOYHOCTH.

Kawouesvie caosa: KOHUENUMA M CXeMa ONTHMMM3alMu, TepmoobpaboTka
CTEeKJIAHHRBIX MU3EeJINIL.

TO METHODOLOGY OF OPTIMIZATION THERMAL CONDITIONS
AND STRESS STATE IN GLASS INDUSTRY

Yevgen IRZA

Pidstryhach Institute for Applied Problems of Mechanics and Mathematics
Ukrainian National Academy of Sciences
Naukova Str., 3b 79060 Lviv, Ukraine

The work proposes a concept of construction the technique of thermal
conclusions optimization in glass industry. In addition an algorithm of solution
the formulated extreme problem is constructed on the basis of the principle of
step-by-step parametric optimization and obtaining the solution of direct
problems is based on the method of the finite elements method. The
technique proposed can be used for parameter optimization of hardening
modes, annealing welding of glass bodies for ensuing their strength.

Key words: the concept and the circuit of optimization, heat treatment of
glass products.
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