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Onuc BuHaxony

BuHaxig BigHOCMTBCA OO CcnocobiB KOHTPOMO TEMNMOoBKX MPOLECIB Y MeTanypri, 3oKkpema, Ao cnocobiB KOHTposo
TENnnoBOro CTaHy AOMEHHUX dypMm, i Moxe ByTu BUKOpUCTaHUM Yy OyOb-SKMX TEnrioBWX arperartax i3 piguHHUM 4u
NOBITPSIHUM OXOSNOMAXEHHSIM.

Binomi cnocobu BUABNSHHS Nporapy NOBITPSIHUX yPM AOMEHHMX NeYel 3 TUCKOM BOAM, SiKa OXONOomKye hbypMu,
MEHLLUMM TUCKY MiYHMX rasiB y pypMeHiin 30Hi | ANns neven 3 TMCKOM OXOSOMKYBanbHOT Boan GinbLUMM TUCKY NiYHKX rasie.

Y BUNagKy, KON TUCK BOAW, siKa OXONOAXKYe hypMy, MEHLUE TUCKY MiYHUX rasiB y PypMeHili 30Hi, B OCHOBHOMY
BUKOPWUCTOBYIOTb Pi3Hi MeToaW, 3acHOBaHi Ha BUSIBNEHHI NyxupuiB rasy y BigxigHin soai. Hanpuknag, B A.C. CPCP
Ne230841, 1968p. C21B7/10 onucaHo po3ainoBy NOCyaAuHy, Y SIKid 3 NOABOO rasy y BiAXigHin BOAi YTBOPKETLCH rasose
cepefoBULLEe 3 HAAMMWLIKOBUM TUCKOM, LUO BKa3ye Ha mnporap cdypMu. BusensioTb rasoBe cepenoBULLe aKyCTUHHUM
meTogom (A.C. UCCP Ne8143-71, 1975p. MIMK C21B7/10, C21B7/24), onTU4HMM MeTOLOM MO 3MiHi CrnekTpanbHuX
XapaKTepUCTMK NMPOMEHS, KM NpPoXoanTb Kpisb BigBoamnbHy Bogy (a.c. CPCP Ne836105, 1981, MIMK C21B7/24), no
3MiHi NapameTpiB enekTpU4YHOro CTpPyMmy, SKMIA NponyckalTb Kpisb BigBoaunbHy Bogy (a.c. CPCP Ne1488308, 1989p.,
C21B7/24).

Y BUNagKy, KONu TWUCK OXONOMXYyBamnbHOI BoAM Oinblue TUCKY NIYHWX rasiB, nmporap BWSIBMSAOTb, Hanpuknag, no
3MEHLUEHHIO BUTPATU BOAWM Ha BMXogi pypMM 3a JOMOMOro iHAYKUiMHMX BuTpaToMipie (a.c. CPCP Ne1118686, MIMK
C21B7/24, 1983p.) Takuin cnoci® NpUMHATHWIA TiINbKN ANS OOMEHHUX NeYen, y AKMX TUCK NiYHMX rasiB y dypMeHin 30Hi
MEHLLE TWUCKYy OXONomKyBanbHOi dypMy BoAW: Npu nporapi ypMy 4YacTMHa BOASHOrO MOTOKY nmonagae B Nid, a
3MeHLLeHHsI NMOTOKY BOAM Ha BUXOAI 3 hypMU peecTpyeTbcsi BUTpaToMipoMm. OfHak, Ans AOMEHHWMX nevert, Ae TUCK
oxornoaKyBasnbHOT hypMy BOAM MeHLUe TUCKY rasiB, Lel cnoci® HenmpumHATHUNA, TOMY Lo Yy BMNagKy nporapy dypmu
noTik BoAW Ha i BMXOAi HEe 3MEHLUYeTbCsl, @ B NpOrapHMin OTBip i3 nedi noTpannsie ras. Kpim Toro, iHOyKUiRHi
BUTPaTOMIpM peecTpyloTb NMLLe NOTIK OXOrom4KyBanbHOI BOAW Ha BXiGHOMY Ta BUXigHOMY TpybonpoBogax dypmu, ane
HisK He 3MiHy TennoBoro crtaHoBuLa cdypmu. MNporap peecTpyoTb HENpPsAMO, a iKCYtoUM 3MEHLLEHHA NOTOKY, ane us
3MiHa Moxe ByTu obymMoBreHa He TiNbKWM nporapomM hypMu, a 3BUHaiH1M NOPUBOM Y CUCTEMI OXONOOXKYBaHHS.

Haibinblu 6rnM3bKMM 3a CYKYMHICTHO iCTOTHUX O3HaK € Cnoci® KOHTpOS TemnepaTypu rasis y cpypMeHin 30Hi
(nateHT P® Ne2042715, C21B7/24), wo BkNoYae BUMIPIOBaHHSA TemnepaTypu Hocka cypmu, LWBMAKICTb i 3MiHW, a
TaKoX TemnepaTypy OXONomMKyBanbHO! Boau Ha BXogi Ta Buxogi 3 pypmu. Mpu uboMy Temnepatypy rasis y oypmeHin
30Hi BM3HaYalTb Y 3arexHOCTi Big TemnepaTypu Hocka dypmu, WBMAKOCTI 1I 3MiHW Ta pisHMUi TemnepaTyp
OXONOAXKYBanbHOT BoAW Ha Bxoai Ta Bmxofi cpypmu. Cnoci® [o3BONsie KOHTPONOBATU TENNOBUIA CTaH ¥ pypMeEHin 30Hi
no obuncnioBanbHii TeMnepaTypi rasie.

Lium cnocobom HeMOXnMBO YCTaHOBUTWM chakT nporapy dypmyu TOMy, LIO OBYMCNEHHs TemnepaTypu rasis y
(PYPMEHIli 30HI NO LbOMY CNocoby He A03BONAE BU3HAYUTM TENNOBUIA cTaH BeanocepenHbo dypMu, Skl Bignosigae i
nporapy. BumiptoBaHnx y gaHoMy cnocobi napameTpiB HEOOCTaTHLO AMS BU3HAYeHHs cakTy nporapy dypmu. Ons
LbOro HeobXigHO 3asfganerigb BU3HAYMTW XapakTep 3MiHW pisHUL TemnepaTyp OXOonogKyBaribHOI BOAWM Ha BXxogi Ta
BMxoai pypmu B npoueci ii nporapy.

B ocHoBy BWHaxogy nocTaBrieHo 3agady CTBOPEHHS cnocoby BUSIBMAHHA Nporapy OXOSOAXYBaHOro TEmnsoBoro
arperaty. TexHiYHWUIA pe3ynbTaT: paHHE Ta 6e3NoMUNKoBe BUSIBMSHHS Nporapy dypM abo oxonomykyBaHUX CTiHOK Ans
OyOb-AKMX JOMEHHMX NeYen | TEeNnoBuX arperarti i3 pigMHHUM abo NOBITPAHWM OXONOMKYBAHHSAM.

PaHHe Ta Ge3nomurnikoBe BWSABMAHHSA Nporapy OXONOMXKYBAHOIrO TEMSOBOro arperaTty, OOCAraeTbCs TUM, LO
BUMIpPIOIOTb PI3HULID TemnepaTyp XoriogoareHTy Ha BXOAi Ta BMXoAi TenrioBoro arperaty W LIBWMAKICTE 3MiHW Ui€l
pisHULi. 3asganerigb BM3Ha4alOTb 3HAYEHHS PI3HULI TemnepaTypy BXiGHOMO Ta BUXIOHOrO MOTOKIB OXONOMKYBarbHOroO
arperart xorogoareHTy W LWBWAOKOCTI 3MiHW Uiel pisHuUUi, Ski BignoBigaloTe MOMEHTY nporapy gypmu. lMporap CTiHKM
TENroBOro arperaty peecTpylTb MNpU  OQHOYMACHOMY MNEPeBULLEHHI PaHUYHO MPUMNYCTUMWUX 3HaYeHb Pi3HUUI
TemnepaTypy BXiQHOTO Ta BUXiGHOTO MNOTOKIB OXONOMAXKYBANbHOIO arperar XofiofoareHTy W LUBMAKOCTI 3MiHW Uiel
pi3HMLi.

Y Kpallomy BapiaHTi BUKOHaHHS cnocoby TemnepaTtypy BMMIpHOOTbL NPUBOPOM i3 YacoM YCTaHOBMNEHHS NMOKa3aHHSA
He GinblUue 3a3fganerigb BU3Ha4YeHOro Yacy nporapy CTiHKM AaHOro TEMnoBoro arperary.

CyKynHi 3 NpOTOTUMNOM CYTTEBI O3HaKM:

BUMIpIOIOTb TemMnepaTypy BXigQHOro Ta BUXIGHOMO MOTOKIB OXOMOMKYBaIbHOIO arperar XOoriofoareHTy;

BU3HAYaloTb Pi3HULI0 TemMnepaTypu BXiQHOMO Ta BUXIAHOMO NMOTOKIB OXOMOMKYBarbHOMO arperaT XornofoareHTy;

BMU3HaYaloTb WBWUAKICTE 3MiHW napameTpy.

HoBi cyTTeBi 0O3Haku:

BU3HA4YaloTb LWBWMAKICTE 3MiHW Pi3HWLI TemnepaTyp BXiAHOro Ta BMXIQHOTO MOTOKIB OXONOLXKYBarbHOro arperart
xonogoareHTy (y NpoToTUMi - WBWAKICTb 3MiHW TemMnepaTypu Hocka doypMm);

3aspanerigb BU3Ha4YalOTh PISHWLIO TemnepaTtyp OXONOMKYBanbHOro arperar XorofoareHTy Ha Bxodi Ta Buxogi
TENSOBOro arperaTty, a TakoX LWBMAKICTE 3MiHM L€l pisHWUUi, AKi BignoBigaloTe MOMEHTY Mnporapy OXOSo4XKyBaHOro
TenroBoro arperary;

nporap CTiHKM TENOBOro arperaty peecTpyloTb NpW OAHOYACHOMY MepeBULLEHHI MPaHWYHO NPUNYCTUMUX 3HaYeHb
pi3HMLi TemnepaTypu BXiQHOrO Ta BMXIOHOTO MOTOKIB OXONMOOPKYBaNbHOIO arperat XONOAoareHTy W LWBWUAKOCTI 3MiHW
i€l pisHML.

Mpu BMKOHaAHHI cnocoby peecTpyloTb KOMU Pi3HULA TemnepaTypu XonogoareHTy Ha Bxofi Ta BMXOAI TensioBoro
arperaty At® 6yne Ginblue rpaHU4HO NPUNYCTUMOT BEMUHUHN At pyr. TTPM UBOMY Aty 38308N€ETiOb BUSHAYaETLCA ANd
KOHKPETHOI KOHCTPYKLii Tennosoro arperaty, (3okpema cdypmn) no ¢akTy nporapy. IMOBipHICTb nporapy peecTpyeTbesi

4-
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no ©6e3ynMHHOMY POCTY pi3HULiI TemnepaTyp BXiQHOrO Ta BWXIQHOMO XonogoareHTy A0 KPUTWMYHOTO 3Ha4YeHHs W
noAarnbLIOMY Pi3KOMY 3HWXEHHIO T Nicns yTBOPEHHS NporapHoro oTBopy.

BWKOPMCTOBYOUMM Mano iHepuiiHi Ta JOCUTb YYTNMUBI SaTyMKku Ons BUMIpY TemnepaTtypu Boau Ha Bxodi W Buxogi
TENroBOro arperarty, MoOXHa BU3Ha4aTy He TiNbKW TENMOBWI CTaH arperaty, ane i MOMeHT nporapy.

Bigomo, wo TpuBanicte npouecy nporapy <GypMyu Bid MOMEHTY 3iTKHEHHS 3 TEennoBUM [PKEpenom, LWo Mae
TemnepaTypy Ta TennoeMHICTb, OOCTaTHIO ANsi NraBneHHs maTtepiany dypMmu, OO YTBOPEHHSI NporapHoro oTBOpY
CTaHOBUTb OAMHULI CEeKYHA.

Byob fkMin TennoBWIA arperaT, WO MICTUTb OXONo4XyBallbHYy COPOYKY, Tak caMo K i BOAOOXOSoAXyBaHa dypma
OOMEHHOI Medi, Mae aHaroridHMin MexaHiaM Nporapy CTiHKM OXONOAXYBarbHOT COpOYKMU. Y 3amexHocCTi Big matepiany
CTiHKM, Ti TOBLYMHW, KoedilieHTa TEeNnnonpoBigHOCTI, @ TakoX Big YMOB OXONMOMKEHHS Ta BNacTUBOCTEW XONOOOareHTy
KpUTMYHA pisHMLSA TemnepaTypu XxornopjoareHTy Ha Bxofdi W Buxogi, Wo Bignoeigae nporapy, Gyne pisHoto, ane
O[HO3HA4YHOI A8 KOXHOro TEMNSIOBOro arperaTty. AHamnorivHO i WBMAKICTE 3MiHW Pi3HULi TeMnepaTyp XorogoareHTy Ha
BXOAi M BUXOZI, Lo XapakTepusye nporap Ans AaHOro TENoBOro arperarty, Takox 6yae ogHo3HayHa.

IHogi npu cnabkomy mxepeni nporapy BUHWKAE HEBENUKWW MPOrapHUi OTBIp, SKWN MPOTArOM KOPOTKOro 4acy
(mecaTkn i HaBiTb OOWHWLI CeKyHO) MOXe TUMYacoBO 3alunakyBaTUCA MaTepianioMm [xepena nporapy, Lo YTBOPOE
NoTeHUiHO HebeanedHy 30HYy. ToMy Ans peecTpadii npoueciB nporapy, siki LWBWMAKO NpoXogaTe HeobxigHo pobuTtn
BMMIpIOBaHHS TeMnepaTypy XoriogoareHTy Mano iHepuiiHUMKU TepMoAaTYMKaMu 3 YacoM YCTaHOBIEHHS MOKa3aHin He
Oinblue ofHiel cekyHau.

Hanpuknag, sk Taki AatyMkn MOXyTb OyTW BUKOpPUCTaHi Marno iHepuiiHi HaniBnpoBigHWKOBI MIKPOCXEMHI
reHepaTopu, Oe LINapyBaTiCTb IMNYNbCiB € dyHKUielo Temnepatypu. [lpy uUbOMY Ha BIiOMIHY Big aHanoroBux
TepMonepeTBOploBadiB (TepmMonapa, TepMOoonip), Takuin LudgpoBUii nepeTBoploBaY A03BONSAE ICTOTHO 3HU3WUTU piBeHb
eNeKTPOMAarHiTHAX nepellkod, | NpM Manux poamipax (MeHwe 0,1cM®) yMoHToBYBaTW Horo B Tpy6omnpoBig
XoropoareHTy.

[MponoHoBaHWi cnoci6 3gincHIKTL Tak.

BumiptoloTe TemnepaTypy Ha BXiOHOMY W BuXigHOMY TpybonpoBogax ¢ypMEHOro XOriofoareHTy, peecTpyloTb
Pi3HMLIO LMX TEMNepaTyp ONs KOXHOI dypMu | cTexaTb 3a XodoM ii 3MiHM B 4aci. Y Bunagky nporapy dypmu abo
po3puBYy i NO 3BaploBanbHOMY LWBY BiOOYBaETbCS pi3ke 3pOCTaHHs TeMnepaTypu BUXIgHOro 3 doypmMu NOTOKY BoAw, a,
oTXe, i peecTpyeMon pisHuLi TemnepaTyp At°=t°g,-t°sx OO KPUTUYHOrO 3HaYeHHs. [puyvoMy, KPUTUYHE 3HaAYEHHS
Pi3HULi TemnepaTyp, WO BignoBigae nporapy j BU3Ha4YaeTbCA 3asganerigb Ans OaHol KOHCTPYKUii dypMy iHWUM
BinoMum crnocobom. 3aspanerigb BU3HAYaETLCA | XapakTep HapocTaHHsA i cnagy pisHuui Temnepatyp ( At°=t"guu-t"ax)
Ana  nporopinoi oypMyM 4mM  iHWOro TennoBoro arperaty. [lopiBHIOKOUN peecTpyemMyto pisHuLUte  At° | xapakTep
HapocTaHHs At® 3 HacTynHWM cnafoM i3 KPUTUYHUMW napameTpamu npu nporapi (piBeHb At°ypyr), BU3Ha4aoTE akT
nporapy No ofHOYacHOMY NepeBULLEHHI0 abo AOCATHEHHIO LIMX KPUTUYHMUX NapameTpiB.

3asganeriob BU3HAYNTU KPUTUYHE 3HAYEHHS PIsHULI TeMnepaTyp BXiOHOMO Ta BUXIQHOIO XONOA4oareHTy W WBUAKICTb
il 3MiHW MOXHa pisHUMK cnoco®amun. Hanpuknag, Ha BXiOHWIA | BUXiOHWIA TpybonpoBoaM XorofgoareHTy BCTaHOBMIOWTL
AaTyMKn TemnepaTypu i 3a JONOMOro NepeTBOPIOYUX NPUCTPOIB BidyanisyloTb Y BUMNSAAI rpadika Ha ekpaHi gucnnes
yHKUil0 “pisHnUsa TemnepaTtyp” - “4dac”. Akwo gucnetyep (4M cneuianbHO po3pobrieHa eneKkTpoHHa BigcTexyBarnbHa
cucTema, Hanpuknag, y Burmagi kKomn'toTepHoi nporpamu) cpikcye piske 36inbweHHA At° i HacTynHui 1T cnag, To ue
i € curHan nmoBsipHoro nporapy. [lns 3aTBepmKeHHs abcontoTHOro akTy nporapy YeproBuii onepatop (4n gaxiselp 3
obcnyroByBaHHS TEMNOBOMO arperaty) BisyaribHO BM3Ha4Yae MOro No xapakTepHUX o3Hakax (MOMYTHIHHS BigxigHoi Bogw,
XapakTepHuin Wwym nobnmsy dypmu, “3anoTiBaHHA” CMOCTEPENKHOro CKMSIHOMO BIiKOHUA W iH.). ICHye npsamMuin cnoci6
ikcauii dakty nporapy. g 4ac TexHonoriYHMX nays, Hanpuknag, nig 4Yac 3akiH4eHHs BUMYCKY 4YaByHy, dypmy 3
nepenbadyBaHMM nporapoM BWIMaTb | OrnsgarTs Ha npeaMeT nporapy. 3adpikcoBaHa Ha rpadiky pisHMUA
TemnepaTyp byaoe onopHUM napamMeTpoM Ans BM3Ha4YeHHs nporapy Hagani.

Opyrnii onopHUIn napameTp - KPUTUYHA LUBMAKICTE 3MiHW Pi3HWULI TemMnepaTyp XONOAOAareHTy Ha BXOAi Ta BuUXogi
TENIOBOro arperaty - BU3HA4YaeTbCA K NOXigHa 3a YacoM yHKUil “pisHNUA TemnepaTtyp” - “4ac” y MOMEHT nporapy.
Hani Ha KOHKpeTHOMY npuknafdi NoKasaHWid MOMEHT nporapy ypmu, e Al°p,=12°C, a noxigHa dyHKuii B
obnacti At°ypur (KpYTiCTb) AopiBHIoe 1°C 3a 10 cekyHA.

Mo nponoHoBaHOMY criocoby po3pobrieHa i BnpoBamkeHa Ha BAT “AnYeBCbkUA MeTanypritHUn kombiHat” cuctema
KOHTPOJTO TENSIOBOrO CTaHOBMLLA NOBITPAHMX hypM Ha AOMEHHI nedi Ne3, Lo f4o3Bonse BU3Ha4YaTu nporap dypm.

Ha dirypi (®dir.) 3o6paxkeHnin rpadik 3MiHW pisHULI TemnepaTyp BoAW Ha Bxodi Ta Buxomi dypmu. LinsHka |
BignoBigae cutyadii, konu NoTeHUiiHe MXeperno nporapy Niginwno 6nnsbko 4o dypMU i BUKNUKaNO NigBULLEHHS PisHUL
TemnepaTyp BXigHOro Ta BuxigHoro notokis Bogu Ao 10°C, ane He npu3Beno 4o nporapy, TOMYy WO Le 3Ha4YeHHs MeHLUe
KputudHoro (12°C). [inanky Il moxHa iHTepnpeTyBaTh AK BiaXig mXepena neperpiBy Ta BigHOBMEHHA HOpMarbHOI
pisHuui Temnepatyp (~6°C). Touui Il BignosBinae MomeHT nporapy ¢pypMun 3 OQHOYACHUM AOCHATHEHHAM KPUTUYHUX
3Ha4eHb pisHULi Temnepatyp (12°C) i weuakocTi amiHn At® (1°C 3a 10 cekyHa). Mpu UboMy onepaTopoM Gyno 3amiveHo
pi3Ke 3MeHLUeHHsA MOTOKY BoAW Ha Buxodi dypMu i “3anoTiBaHHA” ornagoBOro BiKOHUSA, WO ABHO CBig4uMIo npo nporap
dypmun. JinaHka |V xapakTepusyeTbCsi Pi3KUM 3HUXKEHHAM TemnepaTypu Bogu Ha Buxogi dpypmu (BionoBIigHO i piskum
3HWXKEHHAM pi3HULi TemnepaTyp). Ak nokasaB HaCTyMHUI OMNSA Nporopinoi dypmu, oTBip nporapy 6yB TakMin BENUKWA,
wo 6Ginblwa YacTuHa BoAaM moTpanuna y nid. Tomy Aatymk Temnepatypu Ha BuxigHomy Tpybonposopfi B Ginbliomy
CTyNeHi NpOXOnoAXyBaBCA HABKOSMLUHIM MOBITPAM, YAM HarpiBaBCs Marolo KinbkicTio BigxigHoi Bogm. [inaHka V
BignoBigae npouecy 3aMiHu dypmu, Todka VI - MOMEHTY nodaTtky nogaBaHHs Boau B 3amiHeHy dypmy. lik VII
XapakTepusye npouec BigBoAdy Tenna BoAokl Big puna 3amiHeHo! dypMu, sike BCTUINO Harpituca . Hapewri, ginaHka
VIl BinoGpaxae HopManbHU pexunm poboTu 3amiHeHoi pypmu. Ha rpadpiky € AiNsaHKM 3 pisko BUPEKEHUMU 3MiHaMK

5.
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TemnepaTtyp, Ae WBWAKICTb 3MiHW Pi3HMLi TeMmnepaTyp He MeHLW Hix kpuTudHa 1°C 3a 10 cekyHa (Hanpuknag, nik VI,
cnneckn nobnuay Toukun ). OgHak, 3Ha4YeHHs pisHULi TemnepaTyp Npy LbOMY He AOCAralTb KPUTWYHOTO 3HaYEHHs!
12°C. Jlvwe npv ogHOYacHOMY OOCATHEHHI PisHMLUi TemnepaTyp i WBWAKOCTI ii 3MiHU KPUTUYHUX 3Ha4veHb (Touka llI)
YCTaHOBIIOETLCA PaKkT nporapy dypmu.

[MponoHoBaHWi cnocié [O3BONSAE He TiNbKWM peecTpyBaTh nporap dypmMmu, ane i cnocrepiratv AMHamiKy TennoBoro
CTaHy 51K KOXHOI pypmMKn OKpeMo, Tak i hypMeHOT 30HM B Ljinomy.

dopmyrna BMHaxony

1. Cnoci6 BUABMNAHHSA Nporapy OXONMOMAXYBAHOro TEMMOBOro arperaTa, npyu KoMy BUMIPIOIOTE Pi3HULO TeMnepaTyp
BXIOHOrO Ta BWXIOHOrO MOTOKIB OXONIOMKYIOHOrO arperat XxorogoareHta W BU3HayalTb LUBWUAKICTb  3MiHW
napameTpa, SKUA BiOpPIi3HAETbLCA TWMM, LIO CMOYATKy BM3HaYaloTb LWBWAKICTL 3MiHW PisHWULUI TemnepaTyp BXigHOro Ta
BMXiQHOrO MOTOKIB OXOSOMAXYKOYOro arperat xofiogoareHta, a nporap CTiHKM TennoBOro arperara peecTpyloTb Mnpu
OHOYaCHOMY NMepeBULLEHHI 3a3ganeriab BU3HAYEHUX MPaHWYHO NPUNYCTUMUX 3HaYeHb Pi3HULi TemMnepaTyp BXigHOro Ta
BUXiAHOIO NOTOKIB OXOSTOLPKYIOHOro arperat XorofgoareHta T1a WBWAKOCTI 3MiHW L€l pisHUL,.

2. Cnoci6 3a n. 1, AKMIA BIiAPI3HAETLCA TUM, WO TEMMEpaTypy BUMIPIOIOTL NPUCTPOEM 3 YacOM YCTaHOBIEHHS
nokasaHHsa He Ginblue 3a3garnerigb BU3Ha4YeHOro Yacy nporapy CTiHKM JaHOro TENSoBOro arperara.
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OdpiliiHnii GroneteHb "lMpomucnoaBa BnacHicTe". KHura 1 "BuHaxogn, kopucHi mogeni, Tonorpadii iHTerpansHux
MikpocxeM", 2003, N 12, 15.12.2003. [epxaBHU genapTaMeHT iHTeneKkTyanbHOi BracHocTi MiHicTepcTBa ocCBiTU i

HayKku YKpaiHu.
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