2 JIOPIC

2. KOHBEKTUBTIK XbIJIYAJIMACY
[MPOLIECTEPIHIH, ¥ KCACTBIFbI X)KOHE YJITUIEY
¥xcacmulx meopusicbl KOHBEKMUBMIK  JHCHLIYAIMACYObl IKCHEPUMEHMMIK 3epmmeyoil
meopusvblK He2izi peminde. Kpumepuanoer menoeynep. ¥xcacmoix kpumepuiinepi. Koy 6epy
K03 puyuenmmepin sxcnepumenmmix anvikmay aoicmepi. JKoiny depy xosghguyuenmmepin
opmawanay.

2.1. ¥KcacThIK TeOpHsichl KOHBEKTUBTIK KbLIyaJaMacy/Ibl IKCIIEPUMEHTTIK 3epTTeyaiH
TeOPUSJIBIK Heri3i peTinae

KoHBekTuBTI  KbUTyaiMacy  aud@epeHIuanablKk  TEHACYJIep  JKYHeCIMeH  JKOHE
alfHpIMaJIbIIAPbIH KON caHbIMEH Oip MOHIUIIK MIapTTapbiMeH cumnaTtTanaisl. byn Texaeysep
JKYHMECIH aHaTUTHKAJIBIK LICIly 9peKeTTepl YIKEeH KUbIHABIKKA Tan Oonaasl. Kaszipri yakeiTTa qom
nrenrimMaep Tek 0esex xeke sxkaraaiinap yuris 6ap. Con cebenti 3epTTeyAiH IKCIIEPUMEHTTIK KOJIbI
YJIKEH MoHTe e 00iajibl. DKCIEPUMEHTTIH KOMETIMEH apryMEHTTepiH Oelriai MoHAepl YIIiH
OacTanKbl alHBIMAJIBIIAPABIH CaHIBIK MOHICPIH JKOHE COJIaH KeHiH TOXIprOenepaiH HOTHKEICPIH
CUNIATTAWTHIH TEHICYJEp/i ipikTen anyra 0onaabl. Allaiila KOHBEKTUBTIK JKbLTyaliMacy CeKil
COHILANBIKTHI KYPJIEJi MPOLIECTI 3epTTey Ke3iHe TIOKIPUOEiK 3epTTey/ Il KYPrizyae e opAaaibiM
JKeH11 6oaman el [3].

[Tpouecke kaHmaii na Oip MOHHIH SCEpiH 3epTTey YIIIH KalFaHAapblH ©3repicci3 cakray
KaKeT, Oy opKamaH MyMKiH Ooja OepMmeii Hemece alHbIMAIbUIAPbIH KOIl CaHBIHBIH
cayapbiHaH KubIHAai 1. COHBIMEH Katap Oyl peTTe KaHai jga O0ip HaKThl KOHIBIPFBIHBIH (MO-
JeNbep) KOMETIMEH allbIHAThIH HOTIKeNep i 0acka aa ykcac mpouecrepre (Yiurire) ayblCThIpyFa
00aThIHABIFBIHA CEHIMII 00Ty KepeK. byJ1 KHBIHABIKTap YKCACTHIK TEOPHUSCHIH MIEIIyre ce0iH TH-
rizenl.

bip xnacka TuicTi 601aThiH KYObUIBICTap (PU3MKAIBIK Ma3MYHBI JKHE jka30a HbICaHbl 00-
WprHIIa Oipned nuddepeHmanaplk TeHACYJIepMEH CUIATTaIagbl KOHE YKCac MPOIECTep eI
atananbl. JunddepeHunanapik TeHACYIEPAiH *Ka30a HbICaHbl OOWBIHIIA Oipiei, Oipak e31HIH (u-
3UKAJIBIK Ma3MYHBI OOMBIHIIIA 9p TYPJIl CUIATTAIATBIH TAOMFU KYOBLIBICTAPhI YKCAC KYOBUIBICTAP
JIeTI aTasabl.

@uU3MKaNbIK MPOLECTEP YKCACTBIFBIHBIH Kalmbl mapTTapbl Kupnunyes-I'yxman (1931 x.)
TEOpPEMAaChIHBIH Ma3MYHBIH KYpanbl:

1. Canmansik Typrbinan Oipaeit Gus3uKanblk TaOUFAaTKa He JKOHE kKa3z0a HbICaHbl OOMBIHIIA
Oipaeit nuddepeHuaNIbIK TEHALYIEPMEH CUTIATTATybl THIC.

2. bip marplHanbIK mapTTapbl OapiblK KarblHaH Oipeil 6oiysl THic, Oy mapTTapaa
00JaThIH TYPaKTHUIAP/IBIH CaHIBIK MOHEPIHEH OackKa.

3. ATTac aHbIKTayIIbl KpuTepuiliepi OipJieil caHAbIK MOHTe He OOITyBI THIC.

¥YKcacThIK TEOPHSICHIHBIH KOMETIMEH MoJiepiec (pU3nKaIblk MOHACP I MOIIEPCi3 KEIIeH-
nepre OipikTipyre 0osaapl, COHBIMEH Oipre KeueHIep CaHbl OChI KELIeH Iep jKacallFaH Iamaap
caHblHaH a3 OoJjaThiHAAW. AJBIHFAH MOIIIepCi3 KemIeHJep/i >XKaHa aWHbIMabLIap pETiHIe
KapacTelpyra Ooianel. Memmepci3 KeHIeHJEpAiH TeHjaeylepine QyHKuus OenriciMeH
[IaMayap/iblH CaHIapblH EHTi3y Ke3inae QpyHKuusiap ¢opMaiisl KbICKapaasl, Oyl (pU3NKaIbIK
npouecTepal 3epTreyal kenunaereni. CoHpbIMEH Katap jkaHa MeJllepci3 aifHpIMablIap TEK KeKe
KaIFbI3 (paKTOpIapAbIH FaHa eMEC, OJIapAblH KUBIHTHIFBIHBIH 9CEpIH KopceTel, OyJ1 3epTTeNeTiH
nporecte Pu3NKaIBIK 0alIaHBICTHI KEHIT aHBIKTayFa MYMKIHJIIK Oepe/l.

¥KCacTBIK TEOPHUSCHI 3EPTXAHAIBIK 3EPTTEYNCpPAiH HOTIKEIEPiH  KapacThIPhLIATHIH
KyOBUIBICTapFa yKcac 0acka KyObUTbICTapFa KOJJaHyFa OOJAThIH IIAPTTApAbl aHbIKTalIbl. OChI



ce0enTi YKCaCTBIK TEPHUSCHI, €H aIIBIMEH, SKCIIEPUMEHTTIH TCOPHUSIIBIK 0a3achl OOJIBIT TaObLIA b,
Bipkarap >xarmaiiiapja yKCacThIK TEOPUSCHI MPOIIECTI TAIJAyIbl kKOHE aTbIHFAH HOTHXKENEpl
CHUMAaTTaybl )KEHUIIETe 11, ajlaiiia OHbIH KOMETiIMEeH OacTanKkbl (PyHKIUS aHBIKTAIMAaN bl

2.2. Kpurtepuajaabl TenaeyJiep. ¥KcacTblK KpuTepuiijiepi
¥KCacThIK TEOPHUSCHIHBIH KOPBITBIHABUIAPBIH TOKipHOee maiianany YUIH 3epTTeNeTiH
MPOLECTEPIIH MAaTeMAaTUKAIBIK CHUIMATTAMACHIHBIH MOJIIepPCi3 TypiHE KenTipe Oiry Kaker.
MacmraOThl TYPACHIIPY SIICIH KOJIIaHy HOTHIKECIHIE Meepci3 auddepeHnnanibK TeHaey-
nepniy xkyhecid (1.2, 1.3, 1.4, 1.5) xeneci Typue xa3yra 00J1a IbI:
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(2.1),(2.2),(2.3), (2.4) TenneynepiHe Y )koHE Z OCbTEPIHE KATHICThI KO3FAIBICTHIH OJIIIIEMCI3
TeHIeyJIepiH KOCcyFa Ooapl.

Memnmepciz auddepeHunanaplk TeHACYIEepAiH KyHecl *koHe Meuepci3 0ip MaFbIHAJIBIK
[IapTTapbl TalChIPMaHbIH MaTeMaTUKAJBIK TYXKbIppIMAamackiH oinaipeni. X, Y, Z, Nu, ®, Wy, Wy,
W;, Re, Pe, Gr xone Eu memnmiepci3 ImamManapblH jkaHa aifHaManbuiap peTiHlE KapacThIpyFa
60maapl. Onapabl OypbIHFBIIAH YIII TONKA Oeayre 601abl: TOyeCi3, allHbIMaIIbl — OyJI MeJIepci3
koopauHattap X, Y, Z; toyenni aiHpiMansuiap — Oy Nu, ©, Wy, Wy, W; xxone Eu, omap Gip
MarblHJIBIK ~I[IApTTapblHA KIPETiH IIamManapAblH Oenrili  MoHAepl Ke3iHJe Toyenci3
alfHpIMAaJIBIIAPIBIH MOHIEPIMEH Oip MaFbIHANBI aHBIKTANA[bI, TYPAKTHI IIamanap — oy Re, Pe,
Gr, onap 6ip MarbIHAIBIK MIAPTTAPHIMEH OEpUITeH >KOHE HAKTHI €Cel YIIiH TYPAaKThl OOJIBII
tabbutanel. HoTmwkecinae xaszyra 00maibl:

— Diinep KpuTepuii.

Nu =11 (X, Y, Z, Pe, Re, Gr), (2.5)
0 = (X,Y, Z, Pe, Re, Gr), (2.6)
Eu=13(X,Y, Z, Pe, Re, Gr), 2.7)
Wx =14 (X, Y, Z, Pe, Re, Gr). (2.8)

(2.5),(2.6),(2.7), (2.8) TypiHzeri TeHACYIEp KpHUTEpUAJIBl TCHACYJIEp Aen aTtajnaapl. ¥Kcac
kputepuanabl Tenaeynep Wy sxone W, yIIiH opbiH anajsl.



Kpurepusnsik TeHaEyIepre CyieHe OTHIPBII, KPUTEPHUIIIEP Al aHBIKTaJIaThIH KPUTEPHIIepTre
Oeyre 6onazpl — Oy 6acTankel TOyeNn i alHbIMAIbUIAP KipETiH KpUTepHiliep; KapacThIpbLIaThIH
Kargaiaa Toyenai aHepIManbUIap o, 4, Wy, Wy, W; jkoHE P OOJBIN TaObUIAABI, OCBIFAH Opaii,
anpikTanateiHgap Nu, ®, Wy , Wy , W, sxone EU kpurtepuiiniep 60ybn TaObUIAIbI; aHBIKTAUTHIH
KpUTepHiiiep — Oy Oip MarbIHANBIK IIAapTTapFa KIpeTiH TAyelci3 alHbIMajbUIapiaH HeMece
TYpaKThl IIaMajapJaH TyTacTail TypaTblH KpPUTEpUWJIEP; KapacTbIPbUIATBIH >Karaaiaa
aHbIKTayIIbl Kputepuidiep X, Y, Z, Re, Pe xone Gr 6obin TaObUIab!.

EcentepiH mapTrapbiHa TOYeIN i aHBIKTAYIIbl KPUTEPHIATICp aHBIKTAJIAThIH )KOHE KepiCiH-
mie 0onmybl MyMKiH. MpIcanbl, €pKiH KOHBEHIMs Ke3iHae (Uiecme MOKOYpJi KO3FaIbICCHI3)
KBUIIAMBIKTap Oelnrici3 mamanap OOJbIN TaObUIAabl (ICHEICH allbICTAFbl KOHE KaObIpFaaarbl
MoHIepAcH Oacka). by xarnaiina Re kpurepuiiine Tek KaHaai aa 6ip 6enrici3 sKbpULIaMIbIK MOHI
EHT131Tyl MYMKiH (MBICaQJIBI, €H JKOFapFhl) )KOHE Re aHBIKTaIaThiH KpUTEpHUil 00115l

2.3. Kby 0epy ko3 pPpunueHTiH IKCIEPUMEHTTIK aHBIKTAY dicTepi.
Kby 0epy ko3¢ dunHeHTTEPiH OpTalIaIay

Ke3 kenreHn skcnepuMEHTTI KOO Ke3iH/e opJaiibiM alblH ana Oiny Kaxet: 1) Toxipubdene
KaHJall mamManapsl eJiey KaxeT; 2) ToKipruOe HOTHKeepiH Kalall eHaey kepek; 3) KaHuau Ky-
OBLIBICTAp 3EPTTENETIHIe YKCAc, SFHM KaHJald KYOBUIBICTApFa TXKIPUOCIEPIiH HOTHXKEICPIH
Kosanyra 6omnael. by cypakrapra yKCacThIK TEOpHUACHI XxKayarl 6epeni: 1) Toxipubenepae 3epT-
TEJETiH MPOIECTIH YKCACTHIK KpUTEpHiliepiHae 00iaThiH OApIbIK aManapibl eIey KaxeT; 2)
TOXKIpUOENIepAIH HOTHXKENIEPIH YKCACTBHIK KPUTEPUIIepiHe OHCY JKOHE OJIap/AbIH apachIHAarbl
TOYENAUTIKTI KPUTEPUSUIBIK TEHICYJIep TYPIHIE YChIHY Kepek; 3) Tokipube HOTHXKeNepiH yKcac
Oip MarbIHAIBIK IIAPTTApFA Ue )KOHE CaH/IBIK TYPFBIIAH aHBIKTAUTHIH KPUTEPUIIEPTE TSH carlaibl
Oipaelt KyObUTBICTapFa KOJAaHyFa OO Ibl.

Ocel KayanTapJblH apKachlHIa YKCACTBIK TEOPUSCHI MOHI OOWBIHIIA 3KCIEPUMEHT
TeOpUsAChl 00BN TaObLIabl. OHBIH MOHI AKCHEPUMEHTKE HETi37eNIeTIH MOHJEp YIUIH epeKIe
»oFapbl. MiHe, ©31HIH Kol 0eJiriHae KOHBEKTUBTTIK JKbUTyalIMacy Typajbl FhIJIBIM OCBhIHAAN 00-
nein TaObuUIanel. COHBIMEH KaTap (M3UKAIBIK MPOIECTEP/Al IKCIEPUMEHTTIK 3epTTey Ke3iHie
YKCAaCTBIK TEOPHSICHIH Taijanany (opMayiibl TYpAe 3€pTTENETiH KYOBUIBIC Toyesii OoJiaThiH
aiHBIMANTBLIIAP IBIH CAaHBIH a3alTyFa MYMKIHIIK Oepei.

KOHBEKTHBTIK JKbUTyaIMacyAbl SKCIIEPUMEHTTIK 3€pTTEYy Kol OeiriHae XblTy 0epy Kod(d-
¢unueHTiH TabyFa KenTipijeai, ojap aHbIKTaMachkl OoMbiHIIA TeH Oonazsl (1.1 Tenneyni
KapaHbI3):

dQ g
(tK_tC)-dF tK_tC

Toxipubenepne , xoHe t emmeHeai xoHe Kbty 0epy kodddunmenti ecenteneni. Ecenrey
Ke31HJe JKepriuliKTI MOHJEepAl TaHmayAa ( koHe i, omerre Oenrici3mik TybIHAaMalabl; Oy
nramanap JeHe OeTiHEH ajbIHaJbl. ( kKoHE tx JKepPTUTIKTI MOHIEPIH TaHJAayAa ofeTTe Oenrici3mik
Oonmaiiner; Oy mamanap neHe OeriHeH anbiHaAbl. CYWBIKTBIH TEMIIEPATypachl aFblH OOMBIHINA
alfHpIMaJbl, an OyJ1 yakpITTa OHBIH HbIOTOH-PHUXMaH 3aHBIMEH €CelTiK MOHIH TaHAay ajJIbIH ala
anpikTanmMarad. Cou cebenTi CYHBIKTBIH KaHAal TeMIepaTypachlH €cenTey KepeK eKeHiH alblH
aja KepceTy Kepek: KYObIp Y3bIHBIFbI OOMBIHINA CYUBIKTHIH OpTaIlla TEMIIEPATypachiH, apHa Kipe
Oepicreri KuMachl OOMBIHIIIA OPTAIIACHIH JKOHE T.0.

Kbty arbIHBIHBIH THIFBI3ABIFBI Op TYPJi aHBIKTATybl MYMKIH: KaTThl JE€HEHIH 1IIiHAET]
®dypre 3aHBIHAH HeMece CYHBbIKTa. JKBUTY aFbIHBIHBIH THIFBI3JBIFBI OPTYPIIi: KATThI JICHEHIH
imrinaeri @ypbe 3aHbIHAH HEMece CYHBIKTBHIKTA aHbIKTaTybl MyMKiH. KaHanars! aFbIHIap Ke3iHe
JKBITY aFbIHBIH JKU1 )KBUTY OQJTaHCBIHBIH TCHJICYJICPIHCH aHBIKTAMIbI:
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dQ=G-dt=G-c, - &.

Erep TOKTBIH KYIIi )K9OHE XKBUIBITKBIIITHIH OMJBIK Keaeprici Oenriii 0oca, SJMeKTPIiK Kbl-
JBITY K€31H/€ KLY aF bIHBIHBIH THIFBI3/IBIFBI €CENTENyl MYMKIH.

Kaunmel sxarnaiina xeuty 6epy Ko GUIIMEHTI XKbUTy anMacy OeTiHiH O0iBIMEH e3repyi MyM-
KiH. JKbUTy TapaTy/bl ecenTey YIIH SAeTTe KbUTy Oepy kKoddduuunenTi MoHiHiH OeTi 6oiibIHIIA
opTaia MoHIH 01Ty KaXKeT.

Opraiiia MoH1 9p TYPIIi TOCUIIEPMEH €CenTeNlyl MYMKiH, MBICAJIBI, XKBLTY Oepy KO3 pHuImreH-
TiHIH KaHIIa allHbIMaJIbUIAPFa TOYeNAl 00TybIHa OalIaHBICTHI, TEK JKbUTY Oepy KO3 UIHEHTIHIH
©31H FaHa opTalIagay Kepek e HeMece OHbI OpTallla TEMIIePaTyPajIbIK apbIHFa OPTallla XKbLTY arbl-

HBIHBIH KaTbIHAChI peTin[e AHBIKTAay KEPEK IIC:
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Epexere caif, >KbUTy aFbIHBI HEMeCe XKbLTy 0epy Koa(hGULIMEHTIH 9p TYpIi opTaiia MOHAePIi
OepeTiH KOOpAWHATTapIaH op TYPJi ASPEXKENiK Toyenauikrep Typinae kepcereni. COHbIMEH
Katap OIpiHIIN >Karnaifia >KbUTy aFbIHbl THIFBI3JBIFBIHBIH AYPBHIC MOHIH ally YIIIH apHaiibl
TaHJaJIFaH OpTalla TeMIIePaTypaliblK aFbIH/IbI €CENTeyre eHr13y Kepek.

HeroToH-PuxMaH 3aHBIH maiialiaHaThIH 9Jici OackiM oJic peTiHAe caHanaabl (EKiHI),
Oipak Toxipubene ekeyi e KOJIIaHbLIa bl

Ocpiran ykcac HycenbT kpuTepuiiiepi Jie opTaianiadIbpblTybl MYMKIH.

Kanmsl, erep opramanay >KblIyaaMacyJblH OapiblK OeTi OOoWbIHINA >KYpri3uieTiH Oosca,
Kby Oepy koapduuuenti ne, HyccenbT kputepuiinepi e KOOpAUHATTApFa TOyei Ooamaiiibl.
Erep opramainay 0eTTiH *eKe ydyacKeJepiH/ie KYPri3iireH 0oJica, OHa Kajlbl XKar1an1a MyH1an
opTalia MoOHJep y4acKeeH yJacKere e3repTyl MyMKIH.

KOHBEKTHBTIK >KbUTyalIMacy Ke31HJIe CYWbIK TEMIEpaTypachl arblHFa KOJJEHEH Jie, O0iibI-
MEH JIe e3repyl MYMKIH, OipKaTap >Karaaiyiapaa TeMIepaTypaliblK apblHIbl OpTaliaiay Kypaesi
MIHJET OoJabl.



