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MATEMATHYECKAA MOJEND

PACNIPEAENEHKA TEMIEPATYPbI
B IMBPHOHE

Ha ocnosanuu ucnonvdosanus kpueoti besve u nepagnomepnoil cemxu 6 cmamve paccuuman npoyecc
pacnpedenenust memnepamypvi 6 ambpuone. cnonv3ys epanuuiivie Yciosus pacnpedenenus memnepa-
mypot, NOCMPOEHA MAMEMAMUUECKAS. MOOEb MENI0B020 6030€UCMEUs 1A3epa Ha IMOPUOH.

Kmoueswte cnoBa: kpusas besve, nepasnomepnas cemxa, epanuunvle yciosus

1. Beegenue

[lyis MHTEHCUBHOTO Pa3BUTUS KUBOTHOBOJCTBA
B YKpauHe HeOOXOAUMBI He TOJHKO KaueCTBEHHBIE
KOpMa ¥ BBICOKMI ypoBeHb MeXaHusanuu depm, HO
U UCTIOJIb30BaHUEe MHHOBaIMII B 06acTu GUOTEXHO-
JIOTWW U TeHeTHKH [1], 4T0 00BsICHSIET aKTyaJbHOCTD
JMAaHHOW TeMaTWKW ucciaenoBanmuii. Ha cerommsmramit
JleHb MCII0JIb30BaHUE TeHEeTUYECKUX METO/I0OB COCTaB-
asiet 50 % 1oKaszaTesieil, KOTOPBIX [OCTUTJIA HbIHEIII-
HAA yKpawHcKasg Hayka. [Ipm mcnonbpzoBanum reHe-
TUYECKUX METOJIOB JIJISI BBIPAIUBAHUS W KOPMJICHUS
KOPOB, TIPUPOCT KUBOH Macchl cocTaBiasgeT 850 r Ha
CYTKH, 4TO cTaHOBHUT 2,8 % 0OT (haKTUIeCKOTO IMpH-
pocTa XuUBOU Macchl B cyTku [1, 2].

2. NocTaxoBKa 3agauu

AHAJIOTMYHOI IPUPOIHOMY MOABJIEHHUIO d9MOPHUO-
HAa U3 ero 3alUTHOH 000JOYKHU SBJISAETCS METOLUKA
XETYUHT, KOTOPast IPUMEHSIETCsI, YTOOBI U30ABUTH HM-
OPHOH OT €ro 30HBI MEJUIOIUAA. B 3aBUCUMOCTH OT
THIIA BO3JECHCTBUA Ha 30HY MeJUIONUAa d9MOPHOHA
pPa3anyaloT XUMUYECKUU, MeXaHWYeCKUH, Jia3epHbIN
U 1be3o-xetyunru [3].

[Ipu mcmomb30BaHUM JTA3€PHOTO XETYMHTA HA M-
OPMOH BO3EHCTBYIOT CIENUATBHO C(hOKYCUPOBAHHBIM
JIA3EPHBIM JIyU4OM, KOTOPbIi IPOOMBAET YYACTOK 30HBI
nejmonuaa aMOoprona. Jlyd jlasepa WAET MOJ YIJIOM,
4TOOBI He 3aeTh KIeTKI SMOPHOHA UM 3aKAHINBAETCS
cpa3dy Tmocse TTPOXOKAEHNS 30HbI TEeJLITI0-

/12 sMOpHoHa. B cirydae ucmonb30BaHust oT,
Jla3epHOro xeruunHra [4—6] mpu temmepa- P16 ot
type +60 °C u BblIllle MPOSIBISETCS MPO-

1ece KoaryJisiiuu 6esika 060JI0UKK B MeCTe Pocy L2 a7,
HPUJIOKEHUS CPOKYCHUPOBAHHOTO Jlasep- ot
HOTO JIy4a, YTO IPUBOJANT K 00Pa3OBAHUIO
YryOJIeH st U CKBO3HOTO KaHasla Yepes  pacs aat

30HY IIJLIIONKA BHYTPb aMOpuona. I1pu
B3aMMOJICHICTBUM JIA3€PHOTO WU3TYUYECHUS oT;
¢ 9MOPUOHOM IIPOUCXOUT HEOLHOPOAHBIN PiCs == ot
Harpes O6nooObekra. Pacipejenenue ren-
Jla 3aBUCUT OT TaKHUX IIapaMeTPOB, Kak
aHeprusd M3JIy4yeHUsl, BpeMs 9KCIO3UIIUU,

0sCs aat ~0 93555(

K09 PUITMEHT TEIJIOTPOBOIHOCTU U TEIMJIOEMKOCTb.
[Tpu ucronb30BaHIY JIA3€PHOTO XETYMHTA [[JIsT YMEHb-
[IEHUST TPABMHUPYEMOCTH OJIaCTOMEPOB, HEOOXOAUMO
MaTeMaTHYeCKU PACCUMTATh PACIIpe/ieJieHne TeMiiepa-
TYpbl B MHOTOCJIOWHO# CTPYKType sMOpUOHAa.

3. OcHoBHan 4acThs

IMOpHOH — 310 chepUYecKUil MUKPOOUOIOrIde-
CKUiT OOBEKT, COCTOSIIMI U3 30HBI TEJIONU/A, TIe-
PUBUTEJIMPOBAHHOTO TIPOCTPAHCTBA U OJIACTOMEPOB.
3ona nesunonuaa Ha 90% cocrout us Bombl, 5 % KO-
TOPOIT COCTABJISIOT OEJIKOBbIE MOJIEKYJIbL. BiracTomepsr
UMeroT chepruaeckyio hopMy U SIBISIOTCS GETKOBBIMU
KoMioHenTamu aMGpuona [3]. [ usbesxanus mpo-
LIECCOB KOAryJIsauy Oejika 30Hbl IeJUIIOIa SMOPHUOHa
U YMEHbBIIEHUS TPAaBMUPYEMOCTH OJIACTOMEPOB TIPU
TEMJIOBOM BO3/IECIICTBIM Jlazepa Ha sMOPHOH, Ha dTarle
MOCTPOEHUST MATEMATHYECKON MOJENH, HeOGXOMMMO
3a[aTh YKCJIeHHble 3HAUYEHMST KOI(PDUIIMEHTOB TEILIO0-
IIPOBOJTHOCTH CJIOEB SMOPUOHA U MATEMATUYECKH Pac-
CUUTATD pacrpe/ieJieHre TeEMITEPATYPHI 10 eTo CIosM [7].

Wcnonb3ys 3akon Bupemana — @Dpanrna, nouy-
YU KOI(POUIMEHTHI TEIJIONPOBOIHOCTH CJIOEB 9M-
O6puona 13 KoahMUIIMEHTOB 2JIEKTPOIPOBOLHOCTH €I0
cioeB [8]. MaremaTuueckast MOJieJib TEMJIOBOTO BO3-
JeUCTBUS Jlasepa Ha aMOPHOH B chepUIECcKOil crucTe-
Me KOODPJMHAT, ITOCTPOEHHAs C Y4eTOM YHCJEHHBIX
3HaUYeHUN KO3(OUIMEHTOB TETJIOTPOBOAHOCTU €T0
cioes, nipumetr Bux (1):

=0 6729(8a T1 f%Tl) — IS 30HBI TEJLTION/IA,;
2
2
=0, 6704(a ];2 28T2) — JIJIST TIePUBUTEJITNPOBAHHOTO
or POCTPAHCTBA;
2
=0 9777(88 ];3 2015 ) — s G6JAacTOMEPOB;
r
=0 96345(887;4 aal;) — s GJAacTOMEPOB;
9%T; 2%) — g 6IacTOMEPOB
or? or '
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Ipanuunbie ycioBus (2) OTHOCATCS K OJHOCTO-

poHHeMy 060TPEBY:
T

—0,6729 (0 t)=q,1<t<3000. (2)

Ucnonb3ysa kpusyio besbe [9] n HepaBHOMEpPHYIO
ceTky [10], B 3aBUCHMOCTH OT AJUTEIBLHOCTH BO3-
JeiicTBUS J1azepa Ha KaxAblil /0l sMOpUOHA U pac-
IMPOCTPAHEHUsI TEMIIEPATYPHI TI0 €T0 CJIOSIM, 3aITUIIEM

paBeHCTBA WIEAJbHOT0 TEIJIOBOTO KOHTAKTa CJIOEB
smbpuona (3):

75 (40;2250)= Ty (53,2550), ~0,96345 2> =~0,93555 210
— 30Ha IIeJuIrluaa,

o, o,
T,(16,6,400) =T (23,8,403), ~0,6729 %2 = —0,6704 %12
30Ha mejuronnaa — IEePUBUTENIMPOBAHHOE TIPOCTPAHCTBO;
T, (23,8:403) =T, (31,7:1500), - 0,6704 aaR = 0,9777 aan
TMEPUBUTEJJINPOBAHHOE ITPOCTPAHCTBO — 6JIaCTOMepr'
T, (31,7:1500) = T3 (40;2250), —0,9777 aan = -0,96345 aaT’
— 6JIaCTOMEDBIL.

oT; _ o7
75 (40:2250) =T (532550), ~0,96345%% = -0,93555%°

— OGuracToMepsbl.

PaBeHcTBa HEMPEPHIBHOCTH 10 BPEMEHH Ha CJIOSAX
ambpuona (4):

T(16,6:400 — 0) = T(16,6;400+0)

— Ha 30He MeJToNNIa dMOPHOHA;

T(23,8403 - 0)=T(23,8,403 +0)

— Ha TePUBUTETHPOBAHHOM MPOCTPAHCTBE;
T(31,7;1500 - 0)=T(31,7;1500+0) — na Gracromepax;
T(40;2250—0)=T7(40;2250+0) — na Guacromepax;
T(53;2550-0)=T(53;2550+0) — na Guractomepax.

Ha ocnoBanum uwuciieHHBIX 3HaueHUit Koahdu-
IIIEHTOB TETLIOTPOBOHOCTH CJIOEB HMOPUOHA W Ma-
TEMATUYECKIX PACUYETOB PACIIPE/IETICHUS TEMIIEPATYPhI
IO IPOCTPAHCTBEHHOI U BpEMEHHOI KOOpAnHAaTe, T0-
CTPOEHA MaTeMaTHYecKast MOJIeJib TEILJIOBOTO BO3/IEN-
CTBUS Jlazepa Ha 3MOPHOH.

[Tpu mocTpoeHnn MaTeMaTUYeCKOW MOJETH Tell-
JIOBOTO BO3JIEUCTBUS Jiazepa Ha 3MOPHUOH, 3ajaHie
YUCJCHHBIX 3HaYeHUN KO3(POUIMEHTOB TETIOMPOBO-
JTHOCTH CJIOEB 9MOPHOHA U TPAHUYHBIX YCJIOBUN pac-
Tpe/eIeHNsT TEMIIEPATYPHI TIO €T0 CJI0SIM, YMEHBIIUT
TPaBMUPYEMOCTh OJIACTOMEPOB.
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MATEMATHYHA MOJAEND PO3NOAINY TEMINEPATYPH
B EMBPIOHI

. A. Nesxin

Ha nigcrasi Bukopuctanusa kpusoi Bes'e Ta HepiBHOMIpHOI CiTEM
B CTarTi po3pax0BaHMii MPOLEC PO3NOAUTy TEMIEpaTtypu B eMOpioHi.
BuropycToBymuM rpaHuyHi YMOBM pO3NOAiNy TeMmneparypu, nobyzo-
BaHO MaTeMaTM4Hy MOJEeNb TEIVIOBOTO BIUIMBY Jlazepa Ha eMOpioH.
Kmovogi cnosa: xpuea bes'e, HepiBHOMIpHA CiTKa, rpaHMYHi YMOBK.
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MATHEMATICAL MODEL OF THE TEMPERATURE
DISTRIBUTION IN EMBRYO

D. Levkin

On the basis of a Bezier curve and irregular grids the calculated
temperature distribution in the process of embryo. Using the bounda-
ry conditions of temperature, a mathematical model of the thermal
effects of the laser on the embryo.

Keywords: Bezier curve, irregular mesh, boundary condition.
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