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3acTocoByiTseH MoTeni Garatodaswoi GaraToxommosenTHoi (insTpauii y mpunymensi npo
icuysanss pissosark Mk crisicnyiounyit dasavk. BsaKaeTscs, mo XapaxTepmi ac penaxcanii
TEPMOTHHAMINHIX NAPAMETPIB € JHAUHO MEHIINM UaCY MEEXITHX TiIpOTHHANIUHHX MpOLECis
npi pinsTpauii. Mozens pisHOBEKHIX (PA30BHX MEPETBOPEsS T03BOTAE IOCHTS TOUHO OMHCYBATH
AIPOLECH, 10 NPOTIKAOTs B HATOBIX | FA3OKOIEHCATHIX POTOBHINAX 3 MOKBOR Y BYTesoTesili
cywimi Hosoi s [1]. Lle iGysaerscs, Hanpunaz, mpi po3podisi xadToBKX poToBHI B peRI
sucHaxenss. Icnye GAraTo ponosiiL, 5K TPHBATH 4aC POIPOGIATHCSR CAME B TAKOMY PEXIMI, O
npi3Beno 10 opyysass 3uAUHOT 0GCATY BitbHOT rasosol dam [2]. MoaiGsi noxnamw Hepiao
NIEPEXOIATS B KaTeropito MPOGTEMHHX | XAPAKTEPH3YIOTSCH HH3SKIHMH MOTOUHIMK HIAUEHHAMIH
KoeitienTa sunyueHHs HadTH, @ TAKOK BUICYTHICTIO HATHHKX TEXHOTOTMHHX pimess 11%
iTencudixauii BuT0ByTKY 5 TaKHX yMOBaX.

llle omieso axTyaTsHOR MPOGTENOR € YPAXYBAHHS (B30BHX MEpETBOpEHS BYFIEBOTHIS
npi Po3OBLL TAIOKOHIEHCATHIX POTOBHIL 3 MLTTPHMYBAHHSM MAGCTOROTO THCKY 3 0TIOMOTOI0.
30poTHOTO 3akauysamus rasy (caliknisr-npouec) [3]. Kpim Toro, mepisosaxsi (asosi
NepeTBOpeHHA CMOCTEPIrAIOTCH HA Miili CTATI BUCHEKCHHS TAIOKOWISHCATHNX MOKNATS B
0B1ACTi LAACTOBIX THCKIS HILKYE THCKY MAKCHMATHOT Ko escautl. 30insiensn ol mHTOMOT
NIOBEPXHi TIOPHCTOTO CEpEOBIINA | BMKCTY BAKKHX KOMTOHEHTS MPHIBOTTS 10 MOCHIEHHS
BBy NOPHCTOTO cepefoBMIA HA (a3osi mepeTopesss [4]. POIPAXYHOK ACTOK | cnazia
crisiciyiounx a3 (4ACTO HepBHOBIXHIX) pH PISHIX THEKAX | CKTATAX BYTICBOTHERH cyMiumeli
€ BB 3ATANEN0 TIPH MOTETHOBAHHI (PA30BHX NIEPETBOPEsS Y BArATOKOMIIOHEHTHIX CHCTEMAX,
& Towy uneni § MozemiosasHi (insTpaii Byrnesomwia [S). Slx sunMeaE b ckazAHOTO ML, 1%
BupillcH HABAHIX NPOBICM HEOGXITHOW € Touka in(OPMAU PO CKTA BYricROHis Ta
TepMOTHHaNiKi § Bi3AHi YMOBH IXHBOO CHYBANHS, A TAKOK IHAUCHHA KHTHIHIX NAPAMETDIS
peuosis — ywacuukia npoutecy. BiaiTumo, 1o npy Tewmeparypax sume npuGmo 650 K saxxi
ATKAHH CTAIOTH TEPMIUHO HECTAGITSHHMI | TOMy CKCTIEDHMHTATHHI fasi npo iXHi KpHTHuHi
NAPAMETPH OIEPAYIOTE Y HEPISHOBEKHX YMOBAX ITAXOM excTpaMOnAuii. TousicTs sussavests
KPHTHUSO! TMTIEPATYDH 3HATHO MOTIPIIYETHER 3 POCTOM WHCTA ATOMiB KEPOOHY | MoK OyTH
ripmoro +15° 114 waTkanis 3 wicnom atowis xapGomy Giewe 36 [6]. Tpu wozemosaki
TEPMOTHHAMINHIX B7ACTHBOCTH GATATOXOMIOHEHTHIX CHCTEM B BHKODHCTAHIHSM PiBHSHS CTAHY
HEOBXIHHI € BIBRANEHI 3 BHOOKOK TOUHICTIO TAKI NAPAMETPH AX KPHTHUH] TeMMEpaTyPa i THCK.
Ta auestpwusii (axtop. TOMY YTOWHEHHS KDHTHUHMX NapAMETDS SHCTHX PCNOBMH 3
BMXODHCTAHHSM HOBX MLIXOTS TpH OBPOGUI EKCEDHMEHTATGHHX I1AHHX € MMTAHHAM
aKTYATB I, ONEBHTHO, 1O MiTBHILEHsA HATOBIAAY IGCTA MOHA TOCKITH 3 PAXYHOK 3tk
BnacTuBOCTeli MOTOKY HaTH Ta XapaxTepy Hioro B3a€MOTIT 3 MOPOTANL, Y CTPYKTYPAX 1IOp AKKX.
YIPHMYIOTHCH KaminapkK caNI KpanTsky HadTH OTAe, eexT MiTsumenHs HadTosiztati
MOAHA PeanTiBoByBaTH WAXOM IMIEH TAKHX BAACTHBOCTEN, X B'MKICTS Ta Mbkdamii naTAr i
3uouysasicTs cyGeTpary (nosepxesi ssuia). BUkTHBY pob Y UX MPOLECAX BLTIrPAIOTS BAKKI
ankasn. JleitiT TepMOpBHUNHX MasKX NP KOMEPIHHO BHKOPHCTOBYBANI BEKKI ATKAHM B
0B1ACT] BHCOKHX TeMIEPATYP | THCKiB 3aBEKAE POIBHTKY TEXHONOTH Ta NPOBETEHHIO HEOBXITHHX.
AocaiKens ¥ UsoMy Aianasoni Teweparyp. JleRKi 3 BOXKIX A1Kans, HATPUKIA, TeTpAICKaH,
BHKODHCTOBYIOTHCH B SKOCTI MOLETINOUMX  KOMOHEHTiS MoOTOpHMX nams. 3oxpewa, ue
NPEICTaBHKK TOMOTOTIHHOTO ATy H-QIKAHIS BMKOPHCTOBYIOTS AT BHPOGHMITBA CHHTETHUHHX
HPHX KHCIOT Ta B X mpouecax. LIMpoxe 3aCTOCYBAHHA H-QIKAHIB Y MPOMMCTOBOCTI
BUMATAE HEXBHOCTI JOCTOBIPHIX 1aHHX MO iXHi TepvomnHamiusi anacTuaocti Hapazy 3 wv,
natilina iHPOPMALA PO BIACTHBOCTI WHCTHX ATKAHiS 3HauHMii iHTepe MPEICTABTAE i 8 cepi
HRYKOBIX A0CTLTKEHS.

Merowo sawoi poSotu Gyno 3abicesis kpuTiusoro asarby icsyiouof inpopyauii npo
isinyaTe i TepuOTMHAMIUHI XADAKTEPHCTHKW ATKHIB HA OCHOBI TTEPATYPHHX IAHHX T2
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3acTocyBaHs POSPOGTEO] HAMH METOTHKH AMPOKCHMAILT EXCTIEPHMENTATSHIX PElyTSTATIE Ta
excTpanonsuii 5 061ACTs KPHTHIHOT TOUKH 18 NOGYI08K MOBHOT GHOTAT 32 YMOBH HEBITOMKX.
KOOPIHHAT KpHTHUROT TOUKi, Pasilie 1% METOTUKA HAMH G712 BHKOPHCTAHA T1% MOGYI0BM 38
HIGEKOTEMTIEpATYDHIMH  TAHHMH  BITOK GHOTATCH NepeXiTHHX Merans, B Towy wkcai
Tyronnaskix [7]. PBHMIA MbK MM 30189aMH TIOTATAE B TOMY, IO BIAKI ATKAHK NONHHAIOTH
posnaTaTHeR pasiile, Ki GyIe B EXCTIEPHMENTI JOCATHYTE KPHTHUHA TEMTIEPATYPA, 3 Y BHMATKY
NepexiHiX MeTaTia Ka 3BAT CTAIOT HATAHUNHO SHCOK! JHAUCHES KPUTHUHUX TeMIEPATYD
(Homi mecaTi THCHu rpazycis) Ta BMcOKA peaxuifisa 3MATHICTs pewoBMH. 3 TOUKH 30py
TepuOBEIANIKI BKa3AHI MPOGTEMH MOKHA BBAKGTH LTCHTHSMMME, Ane, 38HUaiHO, WIAXH
poss’smasss GyayTs pisinmit. Xoua 8 080X BHIATKX (a308i PiSHOBAIH JOBOTHTSCH BHBNATH Y
CHTSHO HEPISHOBEKHIX YMOBAX, 1O JOTA€ HOBI MPOGTIENH AK TEOPETHUHOTO, TaK | MPAKTHAHOTO
xapaxrepy [8]. IITX0M XCTPAMOTANII EXCTEPHMEHTATHKX pElyTSTATIS, mO BITOGPEKMOTS
3ATEAHICTS TYCTHHA-TEMMEPATYpA B OGTACTI MK TEMTEPATYPAMM MIZBTEHHA | KHTHHS 10
KPHTHUSO! TEMTIEPATYPH BKTIONHO HAMH OEPARHO IHAUEHHS KPHTHAHO! TEMTEPATYDH MEpIIKX
necsti anxasis 1a CjsHas Castlss Cadls, Castls, Cinllus, CssHre AxueRTyeTE ysara Ha Towy,
1o npw Tevmeparypax T > 630 K cTaoTs Tepuiao HecTaGiTs HitMi | TOMY €KCTEpHMEHTATBHI 2aKi
NP0 KPHTHUI MEPAVETPH BEKKHX WIKEHIS OTEPAYIOTs Y HEPISHOBIKHHX YMOBAX LLIAXOM
excTpanonsuii. BHKOHAHO TODIBHAHHS DOSDAXOBAHHX HAMH KDHTHUHHX Tewmepayp 3
iTeparypiH 28N

Meroauka nocrimaens. /s supiuenss moctasnexoi sazaui wi 3ziicmumt cnpoby
BxoHATH BIGIp EKCTEPHMEHTATSHKX POSTT HA OCHOBI KPHTHUHOTO amanizy. JITA Wsor0 Oy70
30CTOCOBEHO CTEWATSHE NPOTPAMHE 3AGCICNEHA, FXE ABATO MOKTHBICTS MOPIBHIOBATH
exCTIepMEHTATME PE3YTSTATH Pi3HX 8TODIS, AT TAKi, 1O CTOCYIOTsCR OTHiel | Tiel & pevosHin
3 3acTocysasEM npHHIMTY BITMOBITEMX CTasis (TepuoTMHAMitHOl moiGHOCT). Cxnamwicts
npoGeMH 3 0OrO GoKy NOTATATA B TOMY, 1O MM M&TH J0CHT OGMERCHI MOKTHBOCT] 0CTyy
70 HeoGXIZHHX HaykoBMX PoGiT, 0COGTHBO, BMKOHAHHX Masko. OKpiM TOro, BUTIOpasa Hawk
Hayxosa isQOPMALR MO NapO-piTMHHI PISHOBATH B HTepBATI TeMTEpATYp MK MOTPiHOW |
KpHTHUOR TouXaMH B Pi3HIX MyGaiKauisX Gyna npe1cTasiesa rpaiuso, ago y suraL TAGTIS,
TaGuusa dopya Gyna 1% ac KaliGiTII OTTHVTSHOR MPH CTBOPCHHI MATPHILS BXITHIX JQHAX,
a rpadiusa noTpeSysana cneniansHoi oBpodki 118 nepesetenns 5 Marpuuxy. Lle Morno crare
TKEpEToM OTATKOBHX NOTpiHOCTeH, HANPHKTATL, B MpOUeEC MACHTAGYBANA ueped HewiTi
prcysxi 260 sUKOHAHi BpyuRY, TOGTO Ge3 BUKOHCTaHHA KoMTOTepHoOl rpadiku, HaxnaTAHs
CHBOIS, 110 BLIOGPIAOTS CXCTIEPUMEHTATS I TOUKI 3 GTU3SKIMIL JHIEHHIMI KOOPIHHAT T4
e,

Miens sioSpaxenss seix Gionaneli 5 Gesposwipuix (TPHBETCHNX) KOOPIMHATAX
siakunammes Ti rpadicw, aki HAHGITbIIE BITPIBHATHCH BT CPETHEOKBATPATHYNOPO IHAUCHHS,
PO3paX0BaHOTO OXpeMo [ sl kumises | xowencauii. Lle o3ause, mo sizGupates HaHGiTsI
natiiii, B3a6MOY3TOTKeHi MbK COGOI0 aHi, NPHAATHI ATA CniTbHOO OnpaoBaES. BilviTHNO,
1o Taxsi MUAXIT MM MATH MOATHBICTS 3aCTOCYSETH THne T8 POGOTH 3 Merkiny aTkanam. V.
BHMATKY BEKHX ATKAHiB 0CTYMHA EHOPMALA BUABHIACK BXPali OGMEAEHO.

V saiprorasosifi cnpasi 115 omcy BIACTHBOCTEH CIBICHYIOUHX PISHOBIKHIX (ba3 T0CHTS
elbexTHBHIN € 3acToCYBAHHS €KX piarans crasy [9). Taxi pissaruis  kounaxTuil axanimwasili
(bopi MicTATs MaxeHvaTsHy E(opMAILEo PO BUGPaKy cHCTeMy. Po3paxyHOK (a30s0i pisoBark
3 BHKODHCTAMNAM piSHAHD CTAHY 3ACHOBMWM HA 3ACTOCYBAHHI KNACHTHMX MONOACHS
TEpMOTHHAMIKH GArATOKOMTOHEHTHIX CHCTEM — PIBHOCTI XiMIUHHX nOTeHUIaNS KoMMOHEHTiS
cywimi » yeix cnisicayiownx damax [10]. Excriepuventatsue simavenss cknany i
TEPMOTHHAMIHHX B7ACTHBOCTEIi BYITEBOTHESNX CHCTEM TA BOTH MOB'AIHO 3 MPOBEIEHHAM
TPYAOMICTKIX | TPHBATHX J0CTLTAEHE 3 BHKOPHCTAHHAN CIIENIATSHOY AMAPATYPH BHCOKOTO THCKY
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Ha MpaxTHIi OPAT 3 EXCTIEPHMENTATHHIMH JEHHMH IMPOKO BHKOPHCTOBYROTSCH TeXKomorii
OBUHCTOBATSHOTO  €XCEPHMENTY, WO JOIBOMAE BMIMINNTH  XDAKTEPHCTHKH MpORVKLii
CaEPII0BI, OTPHMATH 32 BHXITHIMH TaiHMIH HEOOXITHO! inopyanil npo cx1ax, BrACTHBOCTI Ta
(basoBili CTas BYTIIEBOTHEBHX CHOTEN Y Pi3HAX TepoGapHUX yMosax [11]

Tlpw 3ailicsestsii MpoexTyBasHA PO3POGKH T excrAYATALLT HADTOTAI0BHX POTOBHI HACTO
3acTocosyioTs KyGiusi pisssss crasy, Hanpuxnax Tlesra — PoSincona 1a Coase — Pennixa —
Ksosra [12]. B knackasony suristi i pissssss npi Tiexax p > 40 MIa He 10T f0cTaTsso
Tousx pesynsTaria, TlOrpiusicTs MpH POSPAXYHKEX 3ATEKHOCTI BT TEMIEPATYPH TyCTHEH piTKoi
(D3 3ATHIIACTECA TOCTATHEO BHCOKOK) HABITS MpH HiMBsKHX THOKAX. TIpo WX YIOCKOHATEHHS
sranaswx pisssis MokHa 108itaTHCs 3 podoi [12]. Jlo cepemsn 70 pokia MuEyIOTO CTORITTS
OCHOBHIM HANPAMKOM NP MATEMATHAHOMY MOTETOBGHHI Napo-PITMHHO pisHoBarK HapTo-
rasOKOHEHCATHHX cywimeli GYT0 BHKODHCTAHES MPHALMTY BLTMOBITHMX cTasis. CyTs Usoro
aniseMmipHOTo NITXOTY, ChopMyTEBaOr0 5 1943 poui Myresxelivion [13], nonsrana s Tony,
wo icHYIOTs TpymH peuosus, GioTan skux, Gylyuw npelcTasneiwi B GesposipHoMy
(NpHBezeoNy) BUIIAT, BHABIROTECH Ty Gmuskini LIf OGCTABHHA OFHAUE, WO PENOBMHH,
A1 BXOIHTS 10 TAKOY TPy, € TePMOTHHAN 450 MOTIGHIH

Okpi kyGiusux pisssss crasy sas Aep Baatsciacsxoro THmy 3 Tsoma Koeitientani
LIHPOKO BUKOPHCTOBYOTsCA GaraTokoeditientsi dysTavenTanssi pisranns crany (GPC). Ll
plaasEs € ETUHMMM I CTIBICHYIOUNX PIAKOT | ra3080i (bas. GPC MOKHA 3ACTOCOBYBAT 10 THX.
TEXHIUHO BEATHBHX PENOBME, I AKX EXCTIEDHMEHTATHO 3 BHCOKOR TOUHICTIO GY10 0JepAaNO
3ATEKHOCTI THCKY Ta TYCTHH pilkof i rasosoi (a3 5ix TemmepaTypi. 3ayBEKIHMO, WO WHCTO
xoepitientia y pimux OPC woke xomsamacs sit 12 10 55 [14]. Bepxus wewa wncna
KoeditienTia nos'smaa 3 craGinssicrio poSom pissnns. Lle MpoSBIRETsCR y BMHMKHeHsi y
eRiX OBTACTAX OBEPXOHS CTAlY XEPAKTEPHUX XBMIENONGHIX 3uitt aG0 HedBuHOT noBeiHKH
JERXHX BIACTHBOCTE BHACTIIOK OGMEACHMX MOKTMBOCTENi 3aCTOCYBaHA MIHOTO MeTOTy
nomyky xoediuiexTia.

Mt 3aCTOCYSaTH yiBepCaTs Y MATEMATHUHY CTPYKTYPY, BHKOPHCTAHES AKOf J03807€ 3
XOPOLIOHO TOUHICTIO 38 CKCTIEPHMEHTATEHIMH JAHKNH BLTSOPIOBATH OGWTBI BiTkn Gisomani Ta
saificioatn excrpanoniio 5 Ti 0B7ACTi crisickysansA (a3, AXi € BAKKOIOCTYMHMMM I1%
Buseni excrepuvenTansro. Hawi 3acTocosaso crynisuacTuit perpecussnii asanis [15]. Meton
Gayerscn Ha esowy HaGopi MMM | 3aramsHOMY MUXOIL, WO MICTATS Bei Tonakw, sxi €
epexTurm. CTROPIOETECH MATPHIE perpecii, y akill 1 3naXomkessa epexTusHoi Ko Ginawii
JofaKis  3ACTOCOBYWOTECH | MATEMATWOHI  aiOPHTMM. Y AKOCTI  KpHTEpiO  omimKM
BMKODHCTOBYETHCR  CyMy HaliMEHUNX KBaTpaTis MaTevaTwumkli ATTOPHTM TIOKPOKOBOTO
perpecusHoro asansy crovaTky Kowae suOpauii fonasox, suli RaliGiu epexTHEHO
3MCHUYE CyMy HaiiMCHINNX KBaIpaTis, OYIyw: SKIOUCHHM y BLNOBLIMC PpisHAHAA
BukopiCTasu po3pOGTCHY HAMM METOTUKY ANPOKCHMAI EKCTEPHVEHTATOHMX IAHHX T2
excTpanonsuii  TemmepaTypii OGTACT], HETOCTYTHI 3 MEBHHX PHAMH /UTH EXCTIEPHMEHTATSHOTO
BHBUCHHS, A 3MOT OTPHMATH T0TATKOBY sOPMALLFO PO BIACTHBOCTI AEKKIX ATKAHIS, B TOMY
ameni BKKHX. PesyTBTATH MOPISHAHHA HALIX OUEHOK KPHTHAHOT TEMTEPATYH 3 MiTepaTyPHtNI
s OKa3aso A puc. | SIK IO Ka rpadikaX, sci PERYISTATH 0GpE YITOTKYIOTHCH M
coBoto 3a ymosi, 1m0 1< 20. Jlazi 3 pOCTOM n po3BEKHOCTI B Pe3yTSTATAX HAPOCTAIOTS, 5K i Cix
Gyno ouikysaTH. OTHEK TYT A BHSBITH BATHBY JAKOHOMIDHICTS: BCI IHAUCHHA KPHTHUHMX
TeMTEpATYp, AKi GYT0 OEPAENO B HEPIBHOBEAHMX YNOBAX BHABHTHCA ICTOTHO 3AHIKEHMAK.
I1iXaB0, 1O e CTOCYETECA | EKCMEPHEHTIB 110 BHIHANEHHIO KDHTHYHHX MEPAMETPIS MepeXiTHX
MeTania He 3071EXHO BIX TOTO i Le GyB METOT JeaiTawii i iMITyTsCHOTO Harpisass [7)
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Putc. 1. Ha rpagikax 10Ka3ano 3a1e4H0ETE KPUTHAMAX TEMIEPATYP HOPMATLMIX A1KaNiB
B KianKocti aTowis KkapGony n B MoKyl atkany, otepaani pisimn anTopav. opoani
KeBapath - [16], wopni TpuKyHmicH - [17], noponi Koa - [18]. Hopni amexw pirobpaxators

DE3YALTATH PO3PAXYHKIB KPHTHCINOI TeMIEDATY P, BUKOHANMY HAMH HA OCHOBI
excciepHMENTATHHO 071ep AaHo InopMAILT PO KOOPTUNATH TOOK HA Ainil KumiHmsI, o
npuseteni B pogori [19].

Buenosku. 3ualieso MeTol, BHKODHCTANHS SKOTO J03BOTHE 3 BHCOKOW TOUHICTIO
EXCTPANOTIOBATH 1AHI MO NAPO-ITHHHY PIBHOBATY PEUOBHS, OIEPAGHI EXCTIEPHMEHTATSHO B
HBbKOTeMNepaTYpHiit OBIACTI A0 KPHTIUHOT TOUKH BKTI0UHO, OACPARHO IHAUCHHA KPUTHUHOL
TeNIIEPATYpH MepUIX AECATH aTKaKis (MeTas - Texas) Ta CisHas,CisHas, CaiHso, CasHss, CraHes,
CisHrs. AKUEHTYEToCR YBara K ToMY, 10 Mpi TemepaTypax T > 650 K anasn cTaiots Tepwinio
HECTABITs MK | TOMY EXCTEPHMEHTATHI NaHi PO KDHTHNHi NAAMETPH BIAKHX ATKAHIS
OIepAYIOTE Y HEPIBHOBEKHHX yMOBAX. [IOKANHO, IO BCi CKCMCPHMEHTH MO BIGHAYCHHIO
KPHTHIHIHX XAPAKTEPHCTHK, 5Ki BUKOHAHI B CHTSHO HEDISHOBAKMIX YMOBEX B 3ACTOCYBAHHAM
IMTYCHIX METOiS, K0TS 3aHIAeH] PE3yATaTH
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