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Ilpunadu i cucmemu iomeduUHUX MEXHO02IN

IIPHJIAJIH I CHCTEMH FIOMEJHYHHUX TEXHOJIOI'TH

YK 615.831.7
OLITHKA TA KOHTPOJIb EOEKTUBHOCTI BIUIMBY HA BIOJIOT TYHWH
Ob’CKT JIABEPHUM BUITPOMIHIOBAHHAM

Tepewenxo M. @., Axyboscvruii C. I1.
Hayionanonuu mexniunuu ynigepcumem Yxpainu « Kuiecbkuti noaimexuivHut iHCmumymny,
m. Kuis, Ykpaina

Bcmanoeneno gyukyionanvhy 3anexcHicms 3Minu memnepamypu 00CrioHCy8ano2o 06 ’ekma
8i0 Yacy OonpomineHHs OIOI02IUHUX MKAHUH, Yepe3 SIKI NPOX0OUumy idszepHe UNPoOMiHi06anHs. Pos-
POONEHO MamemMamuiry Mooeilb Menyiosoi oucunayii enepeii kKiimun 6ion102iuHo20 06’ ekma 6 pe-
3ynemami Oii Ha HbO2O JIA3ePHUM ONPOMIHEHHAM 8 IHppauepsonill obracmi cnekmpy. Ompumano
MaAmMeMamuyHi 3a71eHCHOCMI 3HAYeHb MmeMnepamypu 6i0 napamempis ia3epHoco GUNPOMIHIOBAHHSL |
bionoeiunoco 06’ckma. Pe3ynomamu po3paxyHKié niomeepotceHi eKCcnepumeHmaibHuUMu O0o0Cui-
OJICEHHAMU Npoyecy NOKATbHO20 HA2pigy enidepmicy wKipu KiHYieox npu aazeprii mepanii. Buse-
OeHi mooeii, OilicHi 0115 6YO0b-AKUX Q0BHCUH XBUb BUNPOMIHIOBAHHS, WO MAIOMb BUKOPUCTOBY6A-
MUCH Y CUCMEMAX 360POMHO20 36’ A3KY 015 NONEPEONCEHHS MA NPOSHO3YBAHHA He2AMUBHUX HACTIO-
Kig mepanii.

Knwuoei cnosa: mennosa oucunayis, memnepamyphi 2padicumu, iazepHe ONPOMiHeHHs, mem-
nepamypHuti KOHmMpoib Cmawy 0ioN02IYHOI MKAHUHU.

Beryn

JlazepHa Teparisi Hapa3i 3aCTOCOBYETHCA SIK CAMOCTIMHUIM METOJ| TIOPSIT 3 METu-
KaMEHTO3HUMHU, a TAKOX B TIOE€THAHHI 3 THIIMMHU MeTofamu (diziorepamnii. [Ipu mamiit
e(EeKTUBHOCTI MEIMKAMEHTO3HUX METOJIIB JIIKyBaHHS, JIa3€pHE BUIPOMIHIOBAHHS B
TEepaneBTUYHUX JI03aX J03BOJISIE 3HAYHO 3HU3UTH MEIUKAMCHTO3HE HaBAaHTAKCHHS Ha
OpraHi3M Ta NPUCKOPUTH META0O0TI3M y KIITHHAX.

CBITOBHI AOCBIJ CBIIYUTH MIPO T€, IO HOBI MEIUYHI TEXHOJIOTII Ta iX TEXHIYHI
3aco0u 3'SBIISIOTHCS 1 BIPOBAIXKYIOTHCS B KIIIHIYHY MPAKTUKY HA OCHOBI MOTEHLIATY
pi3HUX OoO0JlacTe HayKH 1 TEXHIKU, MOEJHAHUX CHUIBHUMHU MpoOJieMaMyd MEIUYHOI
crpsimoBaHocTi. [IpoBefaeHo 6arato MOCHiKEHB SBUII MPOIYCKAaHHS Ta BIJJOMBAHHS
Ja3epHOTO BUIIPOMIHIOBAHHS, PO3POOJICHO a/IeKBAaTHI METOM BU3HAYEHHS ONTHYHUX
napameTpiB TkaHuH [1]. CTBOpeHO METOAM KOHTPOJIO TMOTJIMHEHOI BHYTPILIHIMH
TKaHUHAMHM JT03U ONPOMiHEHHS [2] Ta pO3BHHYTO aHANITHYHUMN MIAXIJ 10 BUPIMICHHS
PIBHSHB TEIUIONPOBIAHOCTI /I ABOKOMIIOHEHTHHUX O10JIOTIYHHUX TKaHUH [3].

[IpoTe Bci MOKa3HUKM TEPANEBTHUYHOI il JAa3epHOTO OMPOMIHEHHS OpTaHi3My,
OpraHiB 1 TKAHWH HEIOCTATHHO BHBYCHI 1 HE 3aBXKIU MOXXYTh OyTH BHBEJCHI 3 peak-
i HA PiBHI KJIITUH Ta 010J0TIYHUX piauH. XoYa 1 IPUIIISETHCS HEMAJO yBaru Jio-
CJIIDKEHHIO (DI3WYHUX TIPOIIECIB Ja3epHOI Teparii, BCe 1€ JOCUTh YacTO TPAIISIOTh-
Csl BUNIQAKU MOOIYHUX peakiiid 1 mepeo3yBaHHsl BUTPOMIHIOBAHHSM IPU THUX K€ Ma-
paMeTpax JlazepHoi Teparii, ki HaJaBaJId BUKIIOYHO MO3UTUBHUM eDeKT ajis Oiib-
IIOCTI MAaII€HTIB 3 aHAJIOTTYHUM 3aXBOPIOBAHHSM.
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AKTyaJbHICTH NPO0JIeMH

VY cuctemax KepyBaHHS JIIKyBAJIHHUM TIpoIiecoM B ¢izioTeparii Ha mepIie Micie
BUXOJSTH 3aBJIaHHSI TOYHOTO JO3yBaHHS KUJIBKICHHX MMapaMeTpiB J1F0YOr0 YMHHHUKA,
CTaOUTPHOTO YTPUMAaHHS 1X 33JJaHUX 3HA4Y€Hb B YMOBAaX MIHJIMBOCTI OTOUYIOUOIO Ce-
penoBuia 1 (i310JIOTIYHUX XapAKTEPUCTUK OpTaHi3My mairieHTa. Jlo 0THOTO 3 TaKuxX
napamMeTpiB MOXHa BIAHECTH TEMIIepaTypy ONPOMIHIOBAHOI 00JacTi 010JI0T14HOIrO
00’€KTy, KOTpa MOXKE CTaTH KOHTPOJbOBAHOI BEIMYHHOIO, 32 SKOK BH3HAYAIOThH
CTYIiHb Ta €(PEKTUBHICTH TepaneBTHUHOT il [4].

HocnimpkeHHs: nux 0610(p13MYHUX MPOLECIB TO3BOJIUTH PO3POOUTH aIeKBaTHY Ma-
TEMaTUYHy MOJIENb Bapialliil TeMmrepaTypu, MpH SKiid TepaneBTUYHI MPOLeaypH He-
CTUMYTh MaKCHUMaJbHHUI JiKyBaJbHUU €PEeKT B yMOBaxX KOJMBaHHS (Pi310J0TTYHUX
XapaKTEPUCTUK OPraHi3My KOHKPETHOTO Talli€HTa.

ITocTranoBka 3agaui

[Tpu mocimiKeHH] B3a€MO/IIT J1a3epHOI0 BUIPOMIHIOBAaHHS 3 010JIOTIYHOIO TKaHH-
HOI0 BHHHUKAE€ HEOOXIHICTh KEpyBaHHS MapaMeTpaMH CaMOro BUIPOMIHIOBaHHS Ta
OITIHKH 3aJICKHOCTI TO3UTHUBHUX 3MiH B O10JIOTIYHMX TKaHWHAX BIJ ITUX IMapaMeTpiB.
Haii0inpI BaXJIMBUMHE TTapaMeTpamMu OMPOMIHIOBAHMX MaTepialliB € TeMIeparypHa
IPOBIIHICTH 1 TEMJIOMPOBIIHICTh, OCKIJIBKM BOHU OMHCYIOTh MPOIECH MEPEHECEHHS
TEIJIOTH Ta 3MIHU TEMIEPATYPU B CEPEIOBHUIIL.

3 piBHSHB TEIJIOMPOBIAHOCTI CIIOCTEPITAETHCS 3B’ A30K TEMIEPATypy OMPOMIHIO-
BAHOT'O 00’€KTY 3 HIUIBHICTIO MOTY>KHOCTI JIJA3€PHOTO BUIPOMIHIOBAHHS, IO A€ 3MO-
Iy BUBHAUUTH MaKCUMaJIbHY TEMIIepaTypy MOBEPXHI Tija MpU HarpiBaHHI MOro yase-
PHUM BUIPOMIHIOBAHHSM [JIsl BUMAJAKY TOCTIHHOT 32 4acOM Ta IJIOMICI0 OTPOMIHIO-
BAHOI 30HH IIIILHOCTI OTY)KHOCTI BUIpOMiHIOBaHHS ( [5]:

zzqo(l—R)@ L oo
k Jr 2at

ne T — temmeparypa o0’ekTy, T, — TemmepaTypa Tula 10 BIUIMBY JIA3€pHUM BUIIPO-

T +T., (1)

MIHIOBAaHHSM, [, — pajilyCc OIPOMIHIOBAHOI 30HH, Jar - ToBmmna MpOrpiToro mapy,
K — TermmonpoBigHicTh Marepiany, R — koedimieHT BiIOUTTS MOBEPXHi, (, — MIiIb-
HICTh MTOTYKHOCTI TIaIaf040T0 BUMPOMIHIOBAHHS.

TpuBamicts Aii BIJIMBY BUIIPOMIHIOBaHHS BH3HAYa€ TEMIIEPATypy HarpiBaHHS
00’€KTa, TEeMI HArpiBaHHA Ta OXOJIOJKECHHSI, BETMYMHY TEMIIEpaTypHUX I'PaJlI€HTIB
Ta PO3MIpH MPOIIAPKIB TKAHUHU 010JIOTTYHOTO 00’ €KTY, 10 TPOTPIBAKOTHCS.

®dopmyna (1) cipaBeuIMBa AJI1 BUMIPIOBAHHS TeMIIEpaTypy B MOMEHT 3aKiHUYCH-
Hs 711 BIUTMBY Ha TTOBEPXHI TUIa B LIEHTP1 OMPOMIHIOBAHOI 30HU B BUTJISIIII KpyTa pa-
IlycoM I, Ta ONMCY€ HarpiBaHHs Tija, IPU SKOMY IJIMOMHA IPOHUKHEHHS BUIIPOMI-
HIOBaHHSI HAbarato MeHIa BEJIMYMHU TEIUIOMPOBIAHOCTI, TOMY (DAKTUYHO HArpiBaH-
HS 32 TaKOIO MOJICIUTIO BiIOYBAETHCS JIMINIE B MOBEPXHEBUX Iapax emigepmicy. s
TOT0, 11100 CTBOPIOBATH MO3UTUBHUMN JIIKYBaJIbHHUM epeKT Ha OuIbIIiNA riauOuH1 010J10-
TYHOI TKAaHUHU 0€3 IIKOIM MOBEPXHEBUM IPOIIapKaM, NOTPIOHO 3MIHIOBATH PEKUMHU
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OTMPOMIHIOBaHHS. 3a TaKoi METH BHUKOPHUCTOBYIOTH PEKUMH 00’ €MHOTO TMOTJIMHAHHS
BUIPOMIHIOBAHHS.
Po3paxynkoBi popmynu 711 TAKOTO BIUTMBY TaK0X OTPUMYIOTH 3 PIBHSHbB TEILIO-

. . .1 = :
IIPOBIJAHOCTI, aJI€ IIPpH YMOBI — >+/at, 1€ O — NOKAa3HUK IOITTMHAHHA CBITJIA. TOMy
a

crpaBeyiiBa (opMysia po3paxyHKy TEMIIEpaTypu OMPOMIHIOBAHOTO O10JIOTIYHOTO
o0’exTa:

1_ R 2 2 2
cpd dat ) 4art 4at

ne T, — Temmeparypa MOBEPXHI Tija 10 BIUIMBY Ja3€pHUM BUIPOMIHIOBAHHSAM, T —
TPUBAJICTh BIUIMBY BUIIPOMIHIOBAaHHSIM, & — TEMIIEPATypONpPOBIIHICTh TKaHUH, E, —
iHTerpanbHa (QyHKIs, 0 — rIMOMHA NMPOHMKHEHHS CBITJA B TUIO, p — ILIUIBHICTD

OTIPOMIHIOBAHOTO 00’ €KTY, ¢ — TEIJIOEMHICTh OITPOMIHIOBAHOI JIJISTHKY TijIa.

®opmynu (1) Ta (2) MarOTh YaCTKOBI BHUIAJAKH Ta TPaHUYHI YMOBH [5], KOTpi 3a-
JIeXKaTh BIJ] pajlyCy ONPOMIHEHOI 30HU O10JIOTIYHOTO 00’ €KTY Ta BUKOPUCTOBYBAJIUCH
JUTSL PO3POOKH MOJIENI JIA3€PHOTO BUIPOMIHIOBAHHS.

Mogaeab B3aemMoii J1a3epHOr0 BUNIPOMiHIOBAHHA 3 0i0JI0NYHOI0 TKAHNHOIO

Ha ocHOBI pO3TJISIHYTOTO TEOPETUIHOTO MaTepialy MOXKHA BUBECTH HOBI KOHKpE-
TH30BaH1 (popMyIH, 3 ypaxyBaHHSM TPAaHUYHUX YMOB JUISl TEPANICBTUYHOTO BILIUBY
Ha 010JIOTIYHUN 00’ €KT JTA3epPHOTO BUIIPOMIHIOBAHHSI.

JleTanbHO PO3MIISIHEMO T'PaHWYHI YMOBHU NMPHU 00’€MHOMY MOTJIMHAHHI B MOMEHT
3aKiHYEHHS i1 BIUIMBY Ha MOBEPXHI Tia, TOOTO 00’eqnaemo ¢gopmymu (1) ta (2),
OCKIJIbKM TIOTJIMHAHHS B TKAaHMHAX 3aBXIU € 00’€MHUM, HABITh NMPHU BIUIMBI JIUIIE HA
ITOBEPXHIO Tina.

PosrasinemMo Bumazok 00’€MHOTO MOTJIMHAHHS MPOMEHIB Ja3€PHOTO BUIIPOMIHIO-
BaHHS

r, >>+/art

_ 2g,AVar
G

AL
cpd "

Jie Teplie pIBHSHHS — FPAaHUYHA YMOBA, IPYre Ta TPETE — YACTKOBI BUIAIKU 3aJICK-
HocTteil (1) 1 (2) BiAMOBIAHO MpU MOBEPXHEBOMY Ta 00’€MHOMY MOTJIMHAHHI, A — MO-
INIMHAJIbHA 3/1aTHICTh OMPOMIHIOBAHUX TKAHUH.

Po3B’s13aB1m cuctemy piBHSHB (3), OTpUMy€eMO 3alieXkHICTh (4) s TeMieparypu
OiosoTiYHOTO 00’€KTa, OMPOMIHIOBAHOTO JIA3€PHUMHU TPOMEHSIMH TIPH  YMOBI
00’€MHOTO MOTJIMHAHHS

T +T,, A=1-R, (3)
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T qux/;(ZCpS\/E+ kx/ﬁ) T A
= - +T,,. (4)

PosrasiHeMo Taki rpaHWYHI YMOBHU 00’€MHOTO MOTJIMHAHHS Ja3€pHOTO BUIIPOMI-
HIOBaHHS:

r,<<+at
T =q°TAr°+TH , (5)

2
T =90 1019 487 | T
4kd I

e Tiepllie piBHSHHS — FpaHUYHA YMOBA, IPYre Ta TPETE — YACTKOBI BUMAAKH 3aJIexK-
Hocteit (1) 1 (2) BIANOBIAHO.

Po3B’s13aBim cucreMy piBHIHB (D), OTPUMYEMO 3aJICXKHICTD (6), IS TeMIepaTy-
pH 1ipu 00’ €MHOMY MOTJIMHAHHI, OITPOMIHIOBAHOIO JIA3€PHUMH TPOMEHSIMHU 010JI0T14-

HOTO 00’ €KTY:
a, AT, {46 tr 1n(19,4?§ﬂ
T= 04T

8kd
Jani 1yig po3paxyHKy 3anexHocTei (4) ta (6) nmpeacrasiexi B Tabmuili 1.
[IpaxTruHi 3HAUYEHHS PO3paXyHKOBOI peati3allii BUBEJCHUX 3aeKHOCTEH (4) Ta

(6) mokasani Ha puc. 1 a), 0), Ha puc. 3 a), 0) MOKa3aHO Pe3yabTATH AOCHTIHKEHbD, SIKi
IPOBOIMIIMCEH 3T1IHO Moenei (4) Ta (6).

(6)

42

& &
@ &

¥
4
w

®

Temnepartypa (“C)
K ¥
Temnepartypa (°C)

8
-
5]

1

5]
=51

Bez zrmmy 1 xE. SxE. 3 xE. 10 x=.

Yac (xBUNUHK)

T T
Bez Eromoy 1 xE. JxE. 5 xE. 10 xz.

Yac (xBunuHu)
a) 6)
Puc. 1. 3anexxHOCTI TeMIiepaTypy Bija 4acy OMpoMiHEHHs: a) 3a popmyioro (4) Ta
0) 3a ¢opmyioro (6), me: 1 — po3paxyHOK IEPIIOro BUMIpIOBaHHS, 2 — po3pa-
XYHOK JIPyTrOTO BUMIPIOBaHHS, 3 — pO3paxyHOK TPETHOTO BUMIipIOBAHHS
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BiamroBxyrounck Bil pO3TISHYTHX TeopeTUYHUX 3anexHocteit (1), (2) 1 orpu-
MaHMX MaTeMaTHYHHUX PiBHSIHb Mojelnel (4) Ta (6), 3amporOHOBAHO HOBI MPHUHIIUIIH
moOy/I0BH arnaparty JIa3epHOTO ONMPOMIHEHHS KPOBIi 31 3BOPOTHIM 3B’SI3KOM Ta METOJH
KOMIT FOTEPHOTO CYIPOBOJY, K1 3a0€3MeuyroTh e(heKTUBHUN TEPANIeBTUUHUN BIUIHB
Ha 010JIOTIYHY TKAaHHHY 3 CHCTEMOIO 3aXHCTY BiJ] MEPErpiBy Ta BUKOHYIOTh MOJIEIIO-
BaHHS IMIYJIbCIB MOTPIOHOT TPUBAJIOCTI 1 MOTYKHOCTI B 3aJI€KHOCTI BiJl BETUYHHU
TEMIICpaTYPHUX 3MiH OTIPOMIHIOBaHUX KIIITUH [6].

Tabmuug 1. [lapameTpu q0ciKyBaHOTO 00’ €KTY Ta 3HAUEHHSI TAPAMETPIB BILUIUBY

Hazssa napamerpy [loznauennsa | 3HaueHHd napamerpy | OguHuULI BU-
Mojienb 4 | Mojiedb 6 | MIDIOBAHHS

HIiTbHICTh MOTY>KHOCTI o 35.10° 35.10° Bt

11aJIaf090r0 BUIIPOMIHIO-

BaHHS

Yac BIIUBY BUIIPOMiHIO- | © 60, 180, 60, 180, C

BaHHAM 300, 600 300, 600

TenmoemMHICTh OnTpoMi- ¢ 1,48-10° JIx/(xr-°C)

HIOBAHOI JIISIHKHA

[linbHicTH OnIpomiHiOBa- | P 1780 KT/M°

HOI JIJISHKHA

I'mnOuHa TPOHUKHEHHS 0 1,2-10°3 2,8:10° M

CBITJIa B TIJIO

TemneparyponpoBigHicTh | ¢ 1,764+0,0 | 1,764+0,0 | m°/c

ONMPOMIHIOBAHOI IUISTHKU 39 39

TemnonpoBigHicTs ompo- | K 0,25 0,25 B1/(M-°C)

MIHIOBAHOI JUISTHKHA

KoedimienT Bigourrs R 37 37 %

OTIPOMIHIOBAHO1 JIISTHKH

[TornuHanbHa 31aTHICTD A 63 63 %

OMPOMIHIOBAaHUX TKAHWUH

Yucuo «mi» n 3,14159

JiameTp misMu Ha 1moBe- | I 4107 M

pXHI

MeToauka 10CaigKeHHA

JlocnikeHHsT TPOBOAMINCH HA JOCIITHOMY CTEHJII 3 armapaTroM JiazepHuM (izio-
tepaneBTUYHUM «ADJI-2» B pexxumax 3 moayssiieto (yactora moaysmii 100 ') Ta
6e3 momystii (Oe3nepepBHUN PEKUM) BUMIPOMIHIOBAHHS (0BXHHA XBHI — 0,8 MKM,
MOTYXHicTh 35 MBT/cM®) Ta 3 BUMIpIOBAHHSIM TEMIIEPAaTypH MIKIPH PYKH 32 TOTIOMO-
roto iHdpauepoHoi kamepu (IYK) «MobiR M3y, Burnsn anapatypu cTeHay mokasa-
HO Ha puc. 2.

JlocniKeHHsT MPOBOJUIIUCH Y IIICTh €TalliB 0 JeCATh XBUIUH KOXHUN. Ha kox-
HOMY TaKOMY €Talll CII04aTKy BUMIPIOBAJIaCh TeMIeparypa 010J0rYHOro 00’ ekTy 0e3
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BIJIUBY BUIIPOMIHIOBaHHS, Yepe3 XBWIMHY O€3MEepepBHOI [Iii, Yyepe3 TpU XBUJIMHH,
II’SITh Ta JIECSITHh XBWJINH BIIIOBIIHO.

ADII-2
O0’exT
TOCIIKEHHS

YK
«MobiR M3»

Puc. 2. BumiproBanns temnepatypu [YK «MobiR M3» mix yac exciepumenty

[Ticast KOX)KHOTO TaKOTO eTary JOCiKyBaHOMY 00’ €KTY Ha/1aBaJloCh I€CATh XBU-
JIMH Ha BIJATIOYMHOK, TOOTO B II€H Yac ONMPOMIHIOBAaHHS HE BIIOYBAJIOCH, IO A€ 3MO-
ry penakcaii oopoo6nenoi mainsuaku. [licis mporo mporeaypa OmpoOMIHIOBAHHS TIO-
BTOPIOBAJIACK.

OO0roBopeHHs1 pe3yJabTATIiB J0CTIIKEHD

Pe3ynbTaT n1ii MOAYJIHOBAHOTO PEKUMY MPOSBISETHCSA Kpallle B MOPIBHSAHHI 3 He-
MOJYJIbOBAaHUM BIUIMBOM MOCTIHHOIO MOTYKHICTIO BUIIPOMIHIOBaHHS, TaK K Ol0CHUC-
TEMHU pearyroTh Ha MOXiJAHY 3MiHU MMapaMeTpa, a 0 MOCTIMHOTO PIBHS BIUIMBY LIBU/I-
KO aJanTyIOThCS.

[Ipu MomynbOBaHOMY PEXHMMI 3HaYEHHS TEIJIOBOI JMCHUIIALIl €Heprii B KIITHHI 1
TEeMIIepaTypHI TPANIEHTH B JUITHKAX TMOTJIMHAHHS JIa3€pHOTO BUIIPOMIHIOBAHHSI BiJI-
MOBIIHMX IOBXHH XBUJIb 3HAYHO OLIbIm [7], 10 MOXHA CIIOCTepiraTH Ha puc. 3 a),
0).

AHaii3 OTpUMaHUX 3aJEKHOCTEH Ta MPOBEIACHHUX JOCIIHKEHb MOKa3yloTb, IO
Ja3epHe BUMPOMIHIOBAHHS MPU MaJUX 3HAYEHHSX 703 Ha PIBHI OMPOMIHIOBAHOI IS
HK{ BHACTIJIOK MOTJIMHAHHS Ta YaCTKOBOT'O NEPETBOPEHHS MOTTIMHEHOI €Heprii B TeM-
JI0O BUKJIMKA€E MOTO PO3IrpiB, MPUUOMY 3aJICKHICTh CEPEAHBOT TeMIEpaTypu IUISTHKA
BIJl 4acy ONPOMIHIOBAHHS y BHOpAaHOMY PEXUMI HOCHUTH CJIa00 €KCIOHEHIIaIbHUMA
XapakTep, 110 MoKa3aHo Ha puc. 4 a), 0).
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40 40

36 4

34

Lo
=
f

32 4

Temnepatypa (°C)
Temnepatypa (°C)

L
[ ]
L

30 1
1

28

0 T T T T T
Bez promEy 1 xz. 3 xe. 5xe. 10 xz.

Yac (xBununHW) Yac (xBununHW)
a) 0)

Puc. 3. I'padik 3ayie:)kHOCTI TemmepaTypu, KOTPY OTPUMAHO €KCIIEpUMEHTa-
JBHO, BiJl Yacy ONMPOMIHEHHS a) MOAYJIbOBAaHUM Ta 0) HE MOIYJbOBAHUM
BUINIPOMIHIOBaHHSAM: 1 — mepiie BUnpoOyBaHHs, 2 — Apyre BUIIPOOYBaHHA,
3 — TpeTe BUNpoOyBaHHS

Bz BrocEy 1 xE. 5 oxE. 5 xE. 10 xx.

40 40

38 9
38

34 Lo

36 4

34 -

32 4

Temneparypa (°C)

Temnepatypa (“C)
.
b
A
Y
Y
kY
\
®

32
30 4

28 v v T T 30

Bessmmay 1 s, Gxs. Smm 10 . e 3x.  Sum 10 sz,
Yac (xBunuHW) Yac (xBUnHHK)
a) 6)
Puc. 4. I'padik 3a1€XHOCTI CEPEIHBOI TEMIIEPATYPH, OTPUMAHOI EKCTIEPUMEH-
TaJbHO, BIJl YaCy OMPOMIHEHHS MOIYJIHOBAaHUM a) Ta HE MOAYJIHLOBAHUM O)
BUMPOMIHIOBaHHSIM

BucHoBkHu

3anmpornoHoBaHa MaTeMaTUYHa MOJIEIb TEIJIOBO1 JUCHIIAIllT €Heprii KJIITHH 010J10-
riYHoro o0’ekTa B pe3yJbTaTl Al HA HbOTO MapaMeTpaMu JIA3€pPHOrO0 OMPOMIHEHHS
IUTSL MOJTYJIbOBAHOTO Ta HEMOAYJIOBAHOTO PEKUMIB BIUIMBY 3 PI3HUM YacOM OINpPOMi-
HEHH4, 110 3a0e3Meuye MOXKIIMBICTh PO3POOKH €(PEKTUBHOIO JIa3epHOI0 TepaneBTUY-
HOTO arapary 3 aJIaliTUBHUM KOHTPOJIEM TEIJIOBOI €HEPrii B MICII OMPOMIHEHHS, SKa
YTBOPIOETHCS MPHU B3a€MO/I1 MOTJIMHEHOI MOTY>KHOCTI JIA3€PHOTO BUIIPOMIHIOBAHHS 3
010JI0T1YHOIO TKAHUHOIO.

VY nopanpmux podoTax OyayTh MPOBEICHI TOCTIKEHHS Yacy Ta MIBUAKOCTI TE-
Joniepeaadi Ha MeXi 010JIOTIYHHUH 00’ €KT — HABKOJIUIITHE CEPEIOBHIIE, JOCTIHKCHHS
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Ilpunadu i cucmemu HiomeduuHUX MExXHO102iul

XapaKTepy BIUIMBY MOKA3HUKIB BOJIOTOCTI, TUCKY Ta IHIUX MMapaMeTpiB CEpeIOBUIIA
Ha TETUI000MIH, OCKIJIbKM Ha OMPOMIHIOBAHIN MIISHIN TEMIIepaTypa He BCTUTAE 3HU-
3UTHCH JI0 TTIOYATKOBOTO PIBHS MEPe]l HACTYITHUM OIPOMIHEHHSIM.
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BUAIJIEHHA IHOOPMATUBHUX ITAPAMETPIB
®OTOIJIETU3MOCHUTHAJIY TTPU BIJIMBI HA BIOJIOI TYHUI OB’€EKT
MATHITOJIASEPHUM BUITPOMIHIOBAHHAM

Tumuux I'. C., Ocaouuii O. B., €cunenxo O. C.
Hayionanonuu mexniunuu ynieepcumem Yxpainu « Kuiscbkuti noaimexuivHuti iHCmumym»
m. Kuis, Ykpaina

IIpeomemom OocnioxcenHs oanoi cmammi € iHGOpMamueHi napamempu Gomoniemusmocue-
Hany. Y npoyeci oocniodcenns 6yno suopano ¢hizionociuni cueHanu ma cpopmosano npocmip iw-
GopmamusHux 03HaxK, 3a OONOMO20I0 AKUX MOICHA KOHMPOIIO8AMU 3MIHY A0AnmMayiiHux 1acmu-
gocmetll OpeaHizMy JH0OUHU Ni0 i€ MACHIMOA3ePHOT mepanii.

YV pesynomami ananizy ¢pomonnemuzmocpagiunozo cueHany 6CmaHo8neHo, wo npu 6UOLIEHHI 3
Hb020 THHOPMAMUBHUX O3HAK OOYLILHO BUKOPUCOBYBAMU CIMPYKMYPHI Memoou aHaizy sK y 4aco-
8ill, max i @ wacmommii oonacmsx. /[ ananizy pomoniemusmocusHaLy 8 Yacositi oonacmi UOPano
KOOY8aHHS (homoniemuzmocpamu n’smovma moukamu. Ha ocnosi maxoeo kooyeanms ésedenuti ingho-
pmamusHull napamemp S, AKUL 6USHAYAEMbCA NIOWEI0 Ni0 KPUBOIO (hOMONIemusmoepamu.

Beoymucs nooanvwi oocniou, ma nianyemucsi npoeoeH st KLiHIYHUX 00CTIONHCEHD.

Knwuoei cnosa: pomonnemuzmozpama, macuimonazepra mepanis, ananiz @yp’e.
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