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«HakThI razgap MeH cyiibIKTap pusukacbn 3 KpeauT 00 bIHIIA

CHIVIABYC

«HakTbI razaap MeH cyiibIKTap puzukaco» (3 Kpeaur)
1 kypc, K/6, 2 cemecTp (KBICKBI)

MoaynbliH TOHIEPIH KYpri3eTiH oKpITyubliap Typaisl MOJIIMET:

«HakThI razgap MeH cyiibIKTap (M3MKAChD» MI9HI 00MBbIHIIA ATKOKaeB AOayaeT 3anTy b,
(pu3uKa-MaTeMATHKA FHLIBIMIAPBIHBIH KAHIHIAThI, 10LEHT.

Tenedonmapsr: yit. 2—33-62- 56,

+8 (777) 971-22-48, 3-77-34- 08

e-mail: realgun@rambler.ru

kab.: 317

AliTKOkaeB AOayaeT 3auTy bl, (U3NKA-MATEeMATHKA FHLIBIMIAPbIHBIH KAHAUAATHI, JOLEHT.
(cemunap cabakrap):

Tenedonmapser: yit. 2—33-62- 56,

+8 (777) 971-22-48, 3-77-34- 08

e-mail: realgun@rambler.ru

ka0.: 317

Moayasain MA3SMYHDI:

= MakKcaThl: HakTHI ra3gap MeH CYMbIKTap (GM3HKACHIHBIH HETi3AepIMEH MaruCTPJIEPIi TAHBICTHIPY.
HaxkTbl ra3nap MeH CyMbIKTapAbIH KYH TeHIeYlIepiMeH, MOJIEKyIalapAblH 03apa oOpeKeTTecy
MOTEHIMATAAPBI MEH KYIITEpi, (pa3asbIK aybIChIMIAp, CYHBIKTapAaFbl TAChIMANAAY KYOBLIBICTAPBIHBIH
epeKIIeTiKTepIMEH, FRIIIBIMU 3€PTTEYNIEPACT allaThIH OPBIHBI MEH MPAKTUKAIIBIK €CENTeP/Ii MIeIIyTe
MarucTpiaepAi JaF AbUIaHIbIPBINT MAIIBIKTAHBIPY.

[Tonai oky OapbIChIHAA CTYIEHT

» CYHBIKTap MEH HAKThI ra3zap GU3uKachIHbIH HETI3T1 3aHJaphIH ;

» KapanaibIM e3apa dpeKeTTeCy MOTEHIHAIapbIH;

> Ban-nep-Baanbc TeHICYIHIH epeKILIETIKTepiH;

» EkiHm BUpHansablK KO3QPHUIUEHTTIH TeMIiepaTypara TOyeIIUIiriH Tycine 0iayi Kaxer.



= OKBITYIbIH HITHIKeIepi Moayab OolibiHIA — [ToH/1 OKY OaphIChIH/IA MAaruCTp: HAKTHI ra3IapbH KYH
TeH ey epiH Oinyi, OHPIMEH OalIaHBICTHI OacKa ecenTepi MEeNIyal; CYHbIKTap Typasibl KaJbl
TYCIHIKTEp MEH KapamnaibIM Ky# TeHeynepiH Outyi THic; a3anblK ayblChIMIAPIbIH TEOPUSIIBIK
CHUIATTAJBIHYbIH TAJJIAy 5Kacay apKbUIbl KOPBITBIHABUIANW OiTyl; CYHBIKTapaFsl TaCIMAaJAay
NPOIIECTEPIH TaJAAaYbl )KOHE OHBI 3epTTeyre KaKeTTi MaTeMaTUKAaJIbIK alapaTThl aiiiadany sl yipenyi
Kaxer.

Kannsl Ky3bIper:

"  KYpaJAbIK: Ta3fapAblH, CYMBIKTapAblH Tele-TeHIIK KacHEeTTEpiH ecenTeyre YHpeHyl THiC.
MakpomnapameTpiiep/ii )koHe TachiManiay Ko3(ppuuueHTTepin ecenteyre TONbIK YHpeHyi THiC.

" TYIFaapajiblK: Ka3ipri 3aMaHfbl HAaKThl Ta3fap JKOHE CYHBIKTAp TEOPUACHIHBIH HETi3ZepiH KociOu
JKYMBICBIH/Ia FBUJIBIMHU JKapaTbUIBICTaHy IOHJEpiHE KojjaHa OUTyMEH Karap, MaTeMaTHKaJbIK Tajijay,
MOJIENbJICY, TEOPUSUIIBIK JKOHE TKIPHOEITIK 3epTTeynepae Koigana oinyi

" OKYHEINIK: KOCiOM JKYMBICBIHIA TYBIHIAWTHIH HpoOiiemMaiap/blH FBUIBIMU KapaTbUIBICTAHY MAaHbI3bIH
aHBIKTayFa Coiikec (U3MKa-MaTeMaTUKaJIbIK anmaparThl Koigana Oimy kabinmeti. KypcTel ThIHIaraHHaH
KeiiH OakajaBp ©3/IrHEeH HaKThl ra3gap MeH CYWbIKTap (PU3MKACBIHAAFbI KE€3-KEJITeH XKbLUIyMaccaalMacy
npobiemanapbl MeH 0acka rpoOieManapipl 3epTTel 1elly KalijgeTiHe ue 60abl.

Ilonaix Ky3bIper: HakThl razgap MeH cCyHbIKTap (HU3MKAchl MOHIH TEOPHSIMEH KOCa AKCIEPHUMEHT
apKbUIbl 2EPTTETeHHEH COH CTYACHTTEp HETri3ri Oakpuiay, eJIIey JKoHE TKHipOenep kacay SJiCTepiH
icteit Oimyi ra3, CyHbIK >KOHE KaTThl JEHeNepaeri KalThIMIbl HeMece KaTBIMCBI3 MPOILECTEpeT] HAKThI
ecernTepre MoJIeKylla-KUHETUKAJIbIK TEOPUSHBIH KOJIIaHYBIH TEepeH 3epTreyre yipery. [lonai oKy yilpeny
OapbICBIHAA, MAaruCTp Ta3Aaparbl, CYHBIKTapAaFbl )KOHE KATThI IeHENIeperi KYObUIBICTAap bl TOJIBIK OKBII
yipeHin xanmnsl Gu3MKa KypChIHAAFBl Kelleci MOHJepAl MeHrepyre naibiH 0oiysl Thic. HakTel razmap
JKOHE CyYHBIKTap (DM3MKACBIHBIH TEOPHUSJIBIK 3aHJApbIH, TEPMOJMHAMMKAHBIH HEri3epiH, Oenriii
XKarJanapaarel  Oenrini-Oip (QU3MKaIBIK HapaMeTpiepaiH e3repici 0acka mapameTpiiepii e3repTy
3aHBUIBIKTApAbIH ~ (U3MKaNBIK  MEXaHU3MIH ama OuUlyMeH  KaTap, HaKThl  IpoLecTepreri
TEPMOJAMHAMHKANIBIK ~ MapaMeTpiepAiH  e3repiciH  TajujayFa  MallblKTaHy, TEepPMOJIMHAMHUKAJIBIK
napameTpiep MEH TYPaKThl LIaMajapibl €CenTeyal NPakTHKAIbIK YHpeHyMeH Oipre KOMIBIOTEpi
KoJIJaHa OUTy MalllbIKTapbhlHA Ue 00JIaibl.

ITonHiH npepexkBM3UTTepi: ApHaiibl KypcTbl MAarucTp >Kakchl MeHrepyi yuriH: JKanumbl ¢u3nka KypcblHaH
MOJICKYNANIBIK  (PU3MKaHBI,  MATEMAaTUKAIBIK TaIay[bIH HEri3/epiH, TEepMOJUHAMUKAHbI, CTaTHCTHUKAIBIK
(u3MKaHbl jxaKchl OlTyl THic. bepiiren moHAl Keneci MoHJepMeH Koca MeHrepyl Kaxer: «MoJeKymnaibiK
bu3uKay, «ApHaibl IPAKTUKYMAAP», «3aTTapAblH TeMe-TeidiK KaCHeTTepi».

ITonHin nocTpexkBusnTTepi: «HaKTHI razgap MeH cyiibIKTap (pU3MKachbD MOHIH Urepy OapbICHIHAAFHI
MarucTpiepAiH airaH OuTiMaepi MeH OUTKTUIKTEpi (HU3MKAIBIK SKCHEPUMEHTTEPIi METPOJIOTHSUIBIK
KaMTaMachI3AaHAbIpYMEeH OailaHbICTBl TOHJCpPAl OKbIFaHAa Heri3 Oomanel. JKamcapiac moHzep:
Kpamumerpus, @Pu3MKanblK npakTukymaap. [IoHII OKbII-3epTTey MakcaTTapbl: - HAKTHI razgap MeH
CYMBIKTap (PM3UKACHIHBIH HETI3/IepIMEH MarucTpiepi TaHbICThIpY. HaKThl ra3gap MeH CYHWBIKTapAbIH KYH
TEHJeyJAepIMEH, MOJEKyIaJapAblH e3apa oJpeKeTTecy MOTEHIHMAIAapbl MeEH KymuTepi, (hazambIK
aybICBIMIAp,  CYMBIKTapJarbl  TachMaiAay  KYObUIBICTAPBIHBIH  €PEKIIENIKTEpPIMEH,  FBUIBIMHU
3epTTeyJepAeri ajJaTblH OPbIHBI MEH NMPAKTUKAIBIK €CEeNTep/i MIeIyre MarucTpiaepai JaFabUIaHIbIphIn
MAaIIBIKTaHIBIPY.



«HaxkTsbl razagap MeH cyibIKTap (pusukacsn
IIonnin MA3MYHBDbI:

MakcaTbl: HaKThI ra3ap MEH CYHBIKTap (pU3MKACHIHBIH HETi3/IepiMeH OakagaBpiIapabl TAHBICTHIPY.
HaxTsl ra3nap MeH cyHbIKTapbIH KYH TEHACYIEepiMEeH, MOJIEKyajapAblH ©3apa dpeKeTTeCy
MOTEHIMANAAPBl MEH KYIITEPi, (ha3asblK aybIChIMIAp, CYHBIKTapAaFrbl TaChIMalay KYObLIbICTapbIHBIH
epeKIIENIKTEPIMEH, FRUIBIMU 3€PTTEYJIEPIET1 allaThIH OPBIHBI MEH MPAKTUKAJIBIK €CENTep/Ii MeHIyre
OakaaBpiap/bl JaFbUIaHBIPBINT MALIBIKTAHABIPY. Byil MoH (pU3MKaNbIK SKCIEPUMEHTIICH
MPAaKTUKAIBIK TOKIpUOE HOTHKEIepiHe Heri3/1enreH GU3NKaIbIK TEOPUs PETIHAEC KapacThIPbUIAIbI.
[Tonne eTe koI OONIIEKTeH KypaJFaH KYHEeHIH e31HIIK epeKIIeTiKTepl eCKepilil, 3aHaapAbIH
CTaTUCTHKAJIBIK CUIIATHI TOJIBIK AIIBLIBII KOPCETLTYl KepeK. ByTiHr1 KyHI1 FbUIBIM JIOTUKAChl MEH
(bu3MKaHbIH JaMy TapuXbIHA COMKEC afaM3ar eMipiHiH 9p calachlHaa KOJAaHbLIATHIH IPOLECTEPAIH KYH
napameTpIiepi MeH CHIaTTaMaliapblH OIpTiHICH €HI13€ OTBIPHII, OJIapFa MOJIEKYJa-KUHETUKAJIBIK
TYPFBIIaH TYCiHIKTeMe O6epy 60:bin Tabbutazsl. COHBIMEH KaTap, KO3FaJIbICTBIH MOJICKYIAJIbIK
(opMachIHBIH 2KOJIOTHSAIA aJaThIH MaHbI3/(bl OPHBIH KOPCETY, SKOJIOTHSIIBIK Macenenaepal (KbUTYIIbIK
JacTaHy, TEXHOJIOTHSIIBIK 3USTH/IBI KJIABIKTApIaH KYThUTY jKoHE T.0. Macelenep) TepMoIuHaMHKa
3aHJapblH KOJIJAAHY HEri3iH/e ey MyMKIHAIKTepiH alKbIHIay TOHHIH HET13r1 MakcaTTapbIHbIH Oipi.

Minjerrepi: MonekynanblK KO3FaJbICIICH >KOHE MOJICKYJIaapajiblK COKTBIFBICYJaPMEH aHBIKTaJaThIH
Kyillep MeH mpolecTep JXypeTiH »xyHenepai 3eprrey. KypcTel (u3MKaiblK 3KCIIEPUMEHTTEP MeEH
TOXipuOenepai HEri3iHAe XUHAKTAIFAaH (QU3UKAIBIK TEOpHUs peTiHae KapacTelpy. [IoHHIH apHaiibl
epeKIIETIKTEPIH ally YIIiH, 6Te Kol OeJIIeKTepAeH TYpaThlH XKyHenepaeri MoleKynanblK (pu3nka MeH
TEPMOJAMHAMHUKAHBIH 3aHAAPBIHBIH CTATUCTUKANIBIK 3aHABUIBIKTAphIH amryfra Oonaabl. Kazipri 3amaHfbl
FBUIBIM MEH (U3MKAaHBIH JlaMy TapUXbIHBIH JIOTUKAaChlHA CoMKec, ajaM3aT oOpeKeTiHIH opTyp:ii
caJlaChIH/IaFbl )KYPETiH MpoLIeCTepre napaMeTp KyiiepiH Ti30eKTi Typ/e eHri3yMeH KaTap, MOJIEKYJIalbIK-
KUHETHKAJIBIK curartay. Ko3FaJbICTBIH MOJEKYNalblK Typl OKOJOTHAga Ja MaHb3Ibl, cebebi
HKOJIOTUSIHBIH KeJlelli Macenenepi (KbUIYJBIK JacTaHyjldap, TEXHOJIOTHSUIBIK JIacTaHyJdapiAbl Ta3zapTy
npoOieManapsl koHe T.0.) TEpMOJUHAMUKA MEH (PM3MKAIBIK KMHETUKAHBIH 3aHAaphbl HETI31H/Ie eIyl
THic, cebe61 Oy 3anaap TaOburaTThIH Kalbl 3aHABUTBIKTAPBIHBIH OOTIri.

MopnyJib 00BIHIIA OKBITYAbIH HITHKEJIEPI

Kysbiper:

[Tonni oKy OapbICBIHAA, MATUCTP CYUBIKTAp MEH HAKThI razfap (GU3NKACHIHBIH HET13T'1 3aHJaphIH;
KapariiblM e3apa opeKeTTecy MoTeHuuanapela; Ban-nep-Baanbc TeHaeyiHiH epeKIIenikTepit;

ExiHmi BupuanbablK K03()(QUIUEHTTIH TeMIepaTypara TOyeIIUIIriH TyciHe OlIyi Kaxer.

MOJIEKyJalblK  (U3MKAHBIH 3aHIApblH, TEPMOJMHAMMKAHBIH HETi3JiepiH, KaTThl JeHelep MeH
CYMBIKTapAbIH Oenriii-Oip »arJainapaarsl (GU3HMKaJIbIK HapaMeTpiIepiHiH 63repy 3aHAbUIBIKTapbIH O1TY;
KYObUTBICTApAbIH ~ (U3MKAIBIK ~ MEXaHU3MZAEpiH, OeNnriii  mpouectepieri  TepMOAMHAMHUKAIIBIK
napaMeTpIIepiHiH e3repyiH Tangai Ouly; MOJIEKyIalbIK JKyHenep/IiH Heri3ri MakpornapaMeTpiepid ejiey
ONICTEPIH JKOHE 0J1 dIicTep/Ieri KO JaHbUIAThIH IPUOOpIapAbl KoJlJaHa OiTy; MOJIEKYJIaIbIK KyilerepMeH
(GU3UKaNbIK  SKCHEPUMEHT JKYpPri3yre MallblKTaHy; TEPMOJMHAMUKAJIBIK [apaMerpiep MeH
TYpaKThIIapAbl 6JIIIey, OJIIey KaTelIKTepiH Oaranay, KOMIIbIOTEpJEepAl KOJAAaHy AapKbUIbl, ©JIIey
HOTIKEJIEPIH CEHIMIUNIK HMHTEpBaJbIHAAFbl CTATUCTHKAIBIK OHJEYIl KOJJAAaHy; HAKThl razgap >KoHE
CYHBIKTapFa apHAJIFaH ecenTep LIbIFapy.



IT9HHIH KYPbIUIbIMbBI, KOJIEMI )KOHE MA3MYHbI
«HakTbI razgap MeH cyiibIKTap pusnkacbn (3 Kpeaur)

AnTanaap

TakbIpbINITAPABLIH ATTAPBI

Cararrap

COX TakpIpbInTaphI

Moayas 1.

Jleknusinap 1,2,3. @a3ajbIK Tene-TeHIIK.
dazaibIK aybicbiMaap. Pa3ajbIK
AMarpaMMasiap
Kipicne. ®a3anblk nuarpammanap, (hasaibik
Tere-TeHIIK Karnaimapsl. 1-m1i koHe 2-I1i TeKTi
¢dazasnplk  aypichIMIap.  OKCIIEPUMEHTANb/BIK
HOTIXKeJep. DpeH(ecT KaTbIHACTapBL.

CemuHap cabakrap 3 carar
bBipinmi  TekTi  (asanblk  aybICBIM.
JuddepeHnmanbIpIK KoHE WHTETPATBABIK TYPHAETI
Knaneiipon-Knaysuyc tenneyi. Kanbikkan Oy
KBICBIMBIHBIH TEMIIepaTypara Toyenaimri. Exinmmi
TeKTl (pasaablK aybIChbIM YIIIH JlaHmay TeopusChl.
[enmmiigiy Ky# quarpaMmachl.

Jleknusinap 4, 5. Ban-nep-Baanbc Tenaeyi,
HAKTBI I'a3 jK9He CYMBIKTAPAbIH KYH TenjaeyJepi
3aTThIH KYH TEHJIEY1 )KOHE OHBIH FHUIBIM/IAFbI AJIaTHIH
permi. TepMHKambIK KOHE  KAJOPUSUIBIK — KYH
TeHzeysepi. HakTel razmapably TepMOIMHAMUKAIIBIK
Oerrepi. MWpean ra3 kyiliHeH aybITKy. HaxTbl
ra3iap MEH CYWBIKTapAblH, 3MIUPHUKAIBIK Kyl
TeHACYNepiH amy omicrepi. Ban-nmep-Baansc
TEHJICYIH TEPMUKAIBIK JKOHE IIIKI KBICHIM apKBLIBI
AJIEMEHTAp aiy.

CemmHap cabakrap, 4 carat

Ban-nep-Baansc  m3orepmanapblH - Tanpay
(OuHOMANB, CIMHOJANG, METACTAOWIIBIK KYiIep,
TepiC KBICBIMIAFbl CYUBIK). KpUTHUKambIK KYH,
T'MIPOCTaTUKAJIbIK addexr, KPUTUKHUKAIIBIK,
omnarneceHmys. Omuemcia Typzaeri Ban-nep-Baanbe
tenaeyl. ColikecTik Kyl Tenmeynepi. KeitOip kyit
TeHJeylepine Kpickama oy (Ban-gep-Baansc,
Knaysnyc, bepreno, Jutepuun, Bykanosud xoHe
HoBHKOB, BUpHAILIBIK KYil TEHIEYI).

Nel-mi  COX  Tamceipmachl.
3arThiH CYHBIK KYHi. CyHBIKTBIH
SMIHMPHUKAIBIK KYH TeHIeyJepi.
3aTThIH CYWBIK KYHi ra3 OeH KaTThl
JICHeNepIiH apaJbIK KYH1.
CyiibIKTap KYPbUIBIMBIHAAFbI
KaKbIHHAH acepliecy.
CyibIKTapaplH KYH TeHaeyJsepiH
anynblH  KUBIHABIKTApbl.  T2UT
TeHJeyl. 5 carar.

Jleknus 6. O3apa MosIeKyJAIBIK JcepJiecy
KYIITePi MEH NOTEeHIHAIAPbI

Ne 2 COX Tancslpmacsl.
3aTTapAblH KPUTHKAJIBIK




O3apaMONIeKyIaIBbIK, acepiecy Kymrepi MeH napamMeTpIIepiH aHbIKTay oicTepi

MOTEHIMATIAPHI )KOHE ONIAP/IbIH KYPayIIbIIaphL. — ammyna ofici, Kanser-Maruac
oqici, )KaHaMaJIBIK  QIIC
Cemunap cabak, 2 carar 5 carat

Kapanaiibiv noteHumangapra mwoiny. Jlennapa-/[xone
MOTEHIMANBI  YImiH,  3()QPEKTUBTIK  AUAMETPIIH
TeMIIepaTypara ToyesUTiri.

CramicTHKATIBIK, KOCHIH/IBI 7KdHEe BUPUATT Te0peMAaChl 6
apKbLUIbI HAKIbI Ia3Iap MeH CYHbIKTap YIIH Kyi
TeH/eyJIepiH ay Jicrepi

Jlexuwus, 6 carar
CramcTuKasIbIK KOCBIHIBI TypaTbl TYCHIK, OHBIH
epKiH DSHEprust MeEH  KbIChIMMEH  OaiilaHbICHI.

CrarucTvKabIK, KOCBIHIBI iCl apKbUIBI HIiean ra3 Kyi
TeH/EYH KopbITy. KoH(UTrypalsuiblk MHTErpas KoHe
epKIH KeJleM Typaibl TYCIHIKTep. CraTuCTKaIBIK
KOCBIHIIbI SIIiC1 apKBUTHl HAKTBI Ta3 KYH TEHACYH KOpBITY.
Bupuan teopemacel. Bupuan teopemacsl apKbLIbI
HAKTHI Ta3/1ap MEH CYWBIKTapAbIH KYH TEHIEYJIepiH Ne 3-mri COX-re
KOPBITY. Tancelpma, S carar.
PVT HoTHXenepiHeH eKiHIIi

Cemunap cabakrap, 6 carar 4 BUPHAIBABIK KO3()(HUITUEHTTI

CramicTiKaIbIK, KOCBIHIBI QICI apKbUTbI DUPUHT TOKiprOe apKblIIbl AHBIKTAY.
TEH/ICYIH Ity *KoHe OHbI Tayiay. JleHnapa-JhxoHc xoHe 4
JleBoHIIallp Ky TeHOEynepi MEH  OJapjblH
MoauGuKasuiapel. THIFBI3 Ta3 JKOHE CYHBIKTAp
yuriH "kemriktep" Teopusicel. KeitOip noreHmmanap
YIIH, EKIHIII BHPHUAIBABIK KO3(PQUIMEHT (KaTThl
ctepa, myktemik TeOy ueHtpi, CesepieHma Mojeli,
Jlennapn-JxoHc moteHmansl). ['a3 Kocmanapbl yIiH
KYH TeHIeysepi MEH BUPHAIBIBIK KO QUIEHTTEp.
KomOnHamsuibIk epexe. Accorpanysiap
TEOPUSICHIHBIH HET'13I1 Karuaaapbl (KOMILIEKCTED).

OneduerTep Tisimi
Herizri:

1. Tupmgpensnep k., Kepruce U., bepa P. MonekynspHast Teopusi razoB u xxuakocteir.— M.: U1, 1961.- 930c.
2. Bykxanosnu M.IL., HoBukoB .M. YpaBHeHue cocTosiHus peanbHbIX ra3oB. — M.-JL.: ['ocaneprousaar,
1948. - 240 c.

3. Meiicon 3., Cniepymar T. Bupnansaoe ypaBHeHue coctosiHus. — M.: "Mup", 1972. - 280 c.

4. ®duep U.3. Cratuctuueckas teopust sxunkocteit. — M.: TUOMIL, 1961. — 280 c.
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Ko/iaHbLIATBIH KOPHEKi Kypaiaap TiziMi
1. Inakar (Hemece criaii) Y1 MpOeKLMsCh Oap HAKThI Ta3/IbIH TEPMOMHAMUKAIBIK OCTL.
2. Ilnakar (Hemece ciiaiin) MoJIEKyanap/IblH ©3apa OPEKETTECY MOTEHIMAIJAPBIHBIH KUCHIKTAPHL.

Binimai 6akpliiay ¢opmanapsr:

Baxuvinay soccymvicmapul: 5 ocymvic cemecmpoe

COXX: 5 orcymbic cemecmpoe

Midterm Exa 6axwinay emmuxanvl OipiHuti apanvlk 6aKbLIAYOaH KeliH , KOpblIMbIHObI eMMUXAH.
eMMmMUXaHoapobl Mancelpy ceccusicbl Kezinoe

binimoi 6azanay xkpumepuiinepi, 6ann %

Baxwvinay scymvicmapul 100
Kexe mancvipmanap (COX)
Kopvimwvinovl emmuxan 100

Apanblk Oaxputay (7 antagarbl) ©TKEH JEKIHsIap MEH Ja00paTOPUSIIBIK KYMBICTApIaFbl
TEOPUSUIBIK JKOHE MPAKTUKAJIBIK CypakTap OoibIHIIA eTKi3uieni. Maructpiepre TEOpHUSUIBIK CYpaKTap
MEH MPaKTHKAJBIK TalchipMaiap anjbiH-ana oepineni. Midterm Exa Oakpuiay eMTHXaHbI Ke31HIE
MarucTpiepre JeKIusIa eTHereH TakbIPhIITap bl ©3/1IrHeH KOPBITHIN XKayarn Oepei.

Binimai 0aranay mkanacel:

Barannin
baranbig . .
I — CAHIBIK HaHLIZ.%):[LIK I[actypfmc Uﬁaranay
BANAMACKE O0aimamacel | yJeci % JKyleci OoMbIHIIA
(GPA)
A 4 95-100 "Ote Kakcol"
A- 3,67 90-94
B+ 3,33 85-89
B 3 80-84 "XKakcor"
B- 2,67 75-79
C+ 2,33 70-74
C 2 65-69
C- 1,67 60-64 "Kanararranapisik"
D+ 1,33 55-59
1 50-54
F ) 0-49 "KaHa.F.aTTaI\{'apJIBIKCBB"
(eTki3iIMENTIH Oara)
1 - - "ol assKTaraH K0K"
\ - - "ITonnen 6ac TapTThl"
AW - - "[lonHeH mibIFapbUIIbL"




AU ) ) Ilon TOJIBI'I'(
TBIHAAIBI
P/NP (Pass i 65-100/0- "CpIHaKTaH OTTi/
/ No Pass) 64 ChbIHAKTaH oTel"

CemecTp 0oMibIHIIA MATHCTPAIH KYMBICBIH OarajiaFaH/ia ecKepisieni:
- cabakKa Kemnyi;
- MPAKTUKAJBIK cabakra OENCeH/I KOHE TBHIHFBUIBIKTHI KaTBICY;
- Her'3ri )koHEe KOChIMIIIA 9/IeOUEeTTEep 11 OKYHI;
- COX — ni opbiHaaysl;
- BapabIk Tamncelpmanap/pl yakbIThIHIA ©TKI3Yi.
Y COX TtanceipMachiH yaKkbIThIHAA OTKiz0erenaepre AW 0arachl KOHbLIAABI.
AKaieMHSUIBIK MiHe3 KdHe ITHKAJBIK casicar

Te3imai 6acka Ke3KapacThl chlitiaHbi3. CHIHABI CHIIANBI KOHE BIHFAWUIBI TYpAe aWThIHBI3. [lmaruat
JKOHE KeImipydiH Oacka TypiepiH Konmanyra Oommaiinel. COX— mi, apanblk OakplIayasl >KOHE
KOPBITBIH/IBI EMTHXaH/a, KOMEK Oepyre jkoHe Keluipyre, 0acka OipeyiH OpHBIHA TANChIpYFa OoiMaiiibL.
KprTBIH KE3-KCJIT'CH aKIIapaThbIH 6¥pManaf aH 6aKaJ1aBp KOPBITBIH/bI «F» bGaraceH aJlaabl.
Kemex: Oxpuiatein kypc OoipiHma COXK-mi opblHAay, Tamcelpy KOHE KOpFay Typalibl, HeMece OTKEH
Marepuaigap XKoHC 6acKa C¥YpaKTap, KOCBhIMIIA MSHiMCTTep, KCHECTCP aljlyfa  OKBITYyLIbIFa 0(1)I/IC-CaFaTI‘apI>I
KE31H]I¢ JKOJIBIFyFa 00a bl
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O3/IIK JKYMBICTAPJbI YUBIMIACTBIPY IbIH BJICTEMEJIK HYCKAYJIAPHI

«HakThI razgap MeH cyiibIKTap (pu3nkacbD» MoHi 0OMBIHIIA
COXK-nin xanms! keseMi — 60 carat: onsly iminae COOX - 30 carat, COX — 30 carar.
ChIHAKTBIH TYPi — OKBITYIIBIMEH KEKe-/1apa SHTIMeecy.
COX xone COOX anrapblK-TaKbIPBINTHIK )KYMBICTAPBIHBIH Ti3iMi (4caraT/anTachiHa)

Cabaxrap T v
Ne | TakbIpbIOBI COX —re AlCBIPMaHbIH ChIHbLIFaH Tek-py Tarmc. Makec.
n/m| (JeKuusap, Tarceipma e onebuerrep TYpi Mep-i Oamn
Ma3MYHBI (6et.)
ceMHHapJap)

1. Kipicre. Jlexknusaa Jleknusaarel [1] 145-206, Kexke 1-4 6
dazanbIK OTUIMEreH MaTepuaIaapabl 250-312 OHTIMeE Arnra
auarpamMMara | TapayiapAbl | KaidTamay JKoHE | Oertep,

p,  GazanbIK | ©31iriHeH Oexkiry. [5] 12-16
Terne-TeHIIK OKY oerrep.
YKar1anapsbl.

- xoHe 2-

il TEeKTI

(azabIk

aybICEIMIAP.

OKCNIEPUMEHT

QITB]TBIK

HOTIDKEIED.

Opendect

KATBIHACTAPHI.

2. | 3art kyit | Jlekuusiga Jlexmusnarel [1], 366-376. Kexke 2-7 6
TEHJEYl JKOHE | OTUIMEreH MaTepuaIaapabl oerrep. OHTiMe anra
OHBIH Tapaynapabl | TOJNBIK KEHEHTII
FBUILIMIAFBI O3IrHEH TOJBIKTBIPY.
aNaTblH POl | OKY.

TepMUKaIbIK
KOHE
KaJIOPUSUTBIK
KYﬁ .
TEHACYIIEPI.
Haxkrbl
rasjapibIH
TEPMOTMHAMU
KaJIbIK
oetrepi.

3. | Bupuan Jlexknuana Jleknuanarel [1], 125-201 Kexke 11-15 6
TEOpPEMACHI. ©TUIMEreH MaTepuaIaapabl oerrep, [2]| oHrime anra
Bupunan Tapaynaapasl | TOJAbBIK  KeHedrin | 376-386
TEopeMachl ©3/1iriHeH TOJIBIKTBIPY. oerrep
apKBLTBI OKBITI-

HaKTbl Ta3nap | yUpeHy.
MeH
CYWBIKTap/IbIH
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Kyl TEHICYIH

KOPBITY.

KomOnuanmsn | Jlexknusna Jlexnusael  TONBIK | [2], .294-324 Kexke 11-15
BIK epexe. | eTUIMEreH KeHeHTin oertep, OHTIMeE anra
Accompaiysia | Tapayaapabl | TOJBIKTBIPY. [2] 81-116

p e3/IriHeH oerrep.

TEOPHSCHIHBIH | OKY.

Heri3ri

Karu1a1apbl

(koMILIEKCTED)

KOPBITY.

3aTTapabIg Jleknuana Jleknuanarsl [11, 12, [3], Kexke 11-15
KPUTHKAIBIK | OTUIMEreH Marepuaiaapbl [4], [5] 11- OHTIME amnra
napameTpIiepi | TapaynapAabl | KalTanay jKoHe 100 Gerrep

H aHBIKTAy O3IrHEH OeKiTy

omicTepi. OKY

Kadenpa moxinicinae TankplIaHFaH

Xarrama Ne36 «10» 06 2016 x.

Kadenpa menrepymici Benerenosa Canranat 9JmMxaHoBa

JlexTop AiliTKOKaeB AOayaeT 3auTOBHY



Jlekuusiaap
«HakThbI razaap MeH cyiibIKTap pusuKkacsl» MOHI OOMBIHIIA

ABTOpBI: (pU3.-MaT. FHUIBIM. KaH[. TOUEHT ANWTKOXaeB AOIyaeT 3auTOBUY

1 Jexnus

1 Mmoayab. KylieHiH TepMOAMHAMUKAJIBIK Tele-TeHiri

Kipicne. TepmoinHaMHUKaHbBIH HET13T'1 aHbIKTaMalapbl MEH TYCIHIKTeMenepi. TepMoanHaMHUKaIIbIK
KacuerTepliy kinaccudukanuscel. OKuiaynaHraH, kaObIK KoHE amblK kyidenep. TepMoauHaAMUKAIBIK
Terne-TeHIIK. DKCTeHCUBTI )KOHE MHTEHCHUBTI KacueTTep. TepMaiK jKoHe KaJIOPUSUIBIK KacHeTTep, Kyuiep
TeHaeyaepi. TepMOIMHAMUKAHBIH JKANNbUIBIKTBUIBIFEL. KoHueHTpamms. Mpean ra3mblH  KOCHACHI.
JanbToH 3aHbl. AMara 3anbl. HaxTbl ra3. KocrnaHbIH KanopUsIIbIK KaCHETTepI.

Tyiiinai ce3aep: TepMoaAMHAMUKAIBIK XKYHe, OKIIAyJIaHFaH )Ky#e,, kKaObIK Kyie, alblK XKyie,
Terne-TeH 1K, SKCTEHCUBTIK KaCUeTTep, MHTEHCUBTIK KacUeTTep, KYH TeHIeyl, HaKThI ra3, ujaeai ras.

Kbickama Ma3MyHBbI.

TepMoaMHAMUKAIIBIK TEMe-TeHIIK YFBIMBIHBIH MEXaHUKAIBIK TEHEe-TeHIIKIICH ©3TeIIeNiri MyJjie
Oacka cunaTtka ue 0oianapl. TepMoaUMHAMUKANIBIK XKYHEHIH MOJeKynajgapsl (TeMIeparypa acKblH TOMEH
OonMaca) TEHJIECHEreH KyIITep JpeKeTiHAe OOJNbIN JKaH-KaKThl MYMKIH OaFbITTapja KO3Fasjiajbl.
Tepmoounamuxaneix dfcytie nemn 06acka JEHEIEpMEH >XKoHE e3apa PHEprus >kKoHe (HeMmece) 3aT aimaca
anaThliH Oip HeMece OipHelle JAeHeNlep KUBIHTHIFBIH aTai/ibl. MyH/a Tene-TeHAIK YFbIM/IbI KYHEeH1 TyTac
anFaHga KeioOip Oipnecken (nat. collectivus — kuHakray, Oipre, OIpiecKeH, KOJUIEKTUBTIK)
CUMaTTamMalapblHa >KaTKbI3aJbl, alTaJbIK, TEMIeparypa, KbICbIM HEeMece KOMIIOHEHT KOHIIEHTPAIUChI
cHKTHI. byn cunartamanap xkyie opekeTTepiH MaKpOCKONTHI Typle OeHenen i )kaHe Kyu napamempiepi
nen aramaznpl. JKorapelna alTbuIFaHIap HETi3iHIE Kejlecl KOPBITBIHIBI Kacayra Oonajpl: erep
OKIIayJaHFaH XYHe TEepMOJAMHAMHUKAIBIK Teme-TeHJikTe OoJica, OHNIA XYHEHIH OapibIK OeiKTepiHie
KBICBIM MEH TemmepaTypa Oipaeit. Ocbl ceOenTeH Teme-TeHIIKTe XYHeHIH opTypii OeMiKTepiHiH apachl
TEPMOJAMHAMUKAIIBIK KoMecKi. CBIPTKbI OpTaMEeH SHEPrus jKOHE 3aT alMacHailThIH XKYHEH1 oKwayianean
xKyhe nmen araiinpl. Ke3 kenreH TepMoIMHAMMKAJBIK JKyHelepre TOH KacHeT peTiHAe TeMIeparypa
YFBIMBI TEpMOJIMHAMUKANA HONIOIK 3aH AapKblUIbl eHrizineni. TepMOIMHAMUKAHBIH HOJAIK 3aHBIHBIH
TYXBIpBIMAAMachl: ecep eki A ocone B Oewnenep 0Oip-Oipinen mayenciz dcane icexe-dicexe yulinui C
OoenemeHn JICLLIYIblK mene-menoikme 0oica, oHOa onap Oip-OipimeH 0271 COHOAU JHCHLIYILIK Mene-
meHOikme 601a0bl;, b6ackauia aumKaHOa MCLLIYIbIK Mmene-meHoiK JiCyueHiy 6apiavlk HyKmenepinoe
(6onikmepinde) memnepamypacuvl mer OOIAMbIHLIH AHBIKMAUObI. DKCTEHCHUBTIK MapaMeTpiiep — KeJeM,
K1 SHEpPrus, SHTPONUS KoHE T.0. KYMEHIH TYTACTBIFbIH CHUIIATTalbl, MOHJEPI TEPMOIMHAMUKAIIBIK
KYHEHIH MaccachblHa HEMece KeJIeMiHe MPOMOPIMOHAN, SIFHM SKCTEHCHUBTIK IIaMajap MoH1 XKYHEHIH op
OeJtirinzieri MOHJEpiHiH KOCBIH/BICBIHA TEH, JEMEK aIUTUBTIK KacueTke ue. IHTeHCUBTIK mapameTpiiep
— KbICBIM, TeMIIEpaTypa, KOHLEHTpalus koHe T.0., *KYHEHIH MaccachblHa TAyelcCi3, Tene-TeHAIK Ky#aeri
KYHeHiH Oiprekti OeinikTepiHae MoHAepi Oipaei, JeMeK aIIUTUBTIK KacheTKe He emec. bipTekTi
Oip¢azanblK XUMHUIBIK peakiusiiap >KYpMEHTIH KOIKOMIIOHEHTTI KyHenepi KapacTsipaMbl3. Kypambl
MOJIB/IIK HEMECe MAacCaJIbIK YJieci, KOHLEHTpalMsIapbl apKplibl KepceTineni. Muean ra3 KOCIBCHIHBIH
KbICBIMBI JlanbToH 3aHbl OoibIHIIA aHBIKTaNaAbl. Kocmara KipeTiH 3aTThIH KailChlOip KOMIIOHEHTIHIH oI

COJI KOocmajarbiaai MOJIIICPAC BIABICTA KAJIFbI3 031 KaJIraH KE3ICT 1 P; KBICBIMBI, T'a3 KOCIIACbIHBIH COJI

KOMHOHCHTiHiH napyual KblCblmbl JCII aTajiaabl. OHI[a, a3 KOCIIACbIHBIH KaJIIIbI P KBbICBIMbI KOCITaHBIH
K

KOMHOHGHTTepiHiH HapI_[I/IaJI I(bICbIM,IIapLIHLIH I’(OCBIHI[BICBIHa TCH, 60.]]3.,[[]:1 P=Pp; + P> + D3 +...= Zpl .
i=1

Wnean ra3 xyiiHiH TeHaeyl boitnmb-MapuoTt Tenaeyi. Muean ra3z KocmachlHBIH Mapuyall KejJemi
Taza KOMIIOHEHTTEPAIH Oip/ell KbICBIM MEH TeMIleparypaja alblHFaH KeJeMJIePiHIH KOCHIHIBICHIHA TCH,
nemek V=V +V,+ ...+V, Ocbl TeHaey Awmara 3aHbl, OCBIJAaH KOCHAHBIH TOJIBIK KeJeMi
KOMIIOHEHTTEP/IIH MapLual KeJleMAEpiHiH KOCHIHAbIChIHA TeH. HakThl ra3 xKocmacel yuriH Amara 3aHbl
OpbIHIaNMaiIbl. Byn ke3ne apThiK (GyHKUuMsuIap naiiga 06osazsl, ojlap HAKTHI ra3 KyWiHIH TeHIeyiMeH
OaiiIaHbICTHI.

OsiHaik 0aKkbLIay CypaKTapsbl
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1. TepMoarHaMHUKaHBIH HET13T1 aHBIKTaMalapbl MEH TYCIHIKTEMeEJepi: TepMOAUHAMUKAIIBIK
KyHe, mporecc, Terne-TeHIiK.
OxmmaynanfraH, )Ka0bIK JKOHE aIlIbIK XKYyHemep.
TomnbIK, MEXaHUKAJIBIK KOHE TEPMOMHAMUKAIIBIK TETIe-TCHIK.
DKCTEHCHUBTIK )KOHE MHTCHCHUBTIK ITapaMeTiep.
TepMik ®KoHE KATOPHUSIIBIK KACUETTEP
TepMoagMHAMHUKAHBIH KABUIBIKTHLTBIFBL.
Tene-TeHIIK TEPMOIMHAMHUKACHIHBIH EKTLTIT .
. Tene-TeHIIKCI3 TEPMOANHAMHKACHI.
¥YchIHbLIFaH 31e0ueT Ti3imi
Heri3ri onedouerrep

N U AW

I. [nmunepaitn 3.9., Keccenbman I[1.M. OcHOBBI Teopuu TEIUIO(U3UMUECKUX CBOUCTB
BemectB.—M.: Dueprus, 1978. — 248 c.

2. Kupunnun B.A., Cerue B.B., lleitnanun A.E. Texaudeckas TepMOoAMHAMHKA: Y USOHHUK
Juist By30B.-M.: Oneproatomuszar, 1983.- 416 c.

3. MonnabekoBa M.C. TepMmoaumHamuka HEOOpaTHMBIX TPOIECCOB: YdeOHOE MocoOwue.-
Anmatsl: Kazak yausepcureri, 2004.-102 c.

4. Kop3yn U.H., TlospkoB 1.B. ®usnka peaqbHOro raza u KuaxkocTu. — Anmatsl, Kazak
yauepcureri, 2007. — 166 c.

3. Monnabekoa M.C. KaiiTeiMchbI3 niponiecTep TepMoauHaMuKachl: OKy Kypasbl.- AJMaThl:

Kasak ynusepcureri, 2009. — 118 6.
KocbsiMina aneduertep

6. AcxkapoBa A.C., MongabexoBa M.C. Monekynanslk ¢pusnuka: OKynbIK.- AnmaTsl: Kazak
yHuBepcureTi, 2006.- 246 6.

7. bazapos I.II. 3agaun no TepMoAMHAMUKE U CTaTUCTHUYECKOU (husuke: YueOHOe mocodue.-
M.: Beicm.amk., 1997.-351 c.

8. Mumenko, Yepenennukos M.A., Ky3pmun. Pacdyer temnopusnueckux CBONCTB BEILECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

9. bazapos W.II. Tepmonunamuka. YueOHUK Ui yH-TOB.-M.: Beicur.mk., 1991.-375 c.

10.  Pun P., Ilpaycuun /x., HlepByn T. ColicTBa ra3zos u xuakocteil: CripaBouHoe nocooue.-
JL.: Xumus, 1982.- 592 c.

11. Meiicon O., Cniepnunr T. BupnansHoe ypaBHeHue coctosHus.-M.:Mup, 1972.-280 c.

12. I'mpuipensnep k., Kepruce Y., bepn P. MonekynsipHas Teopus ra3oB M KUIAKOCTEH.-M.:
NJI, 1961.-929 c.

13.  Kasakma-opbiciia, OpbICHIa-Ka3aKlia TEPMUHOJOTHSIIBIK  ce3liK. (Pu3nuka KoHe

actpoHomust /KP  Ykimeri >kaHbIHIaFbl MeEMIJIEKETTIK TEPMHUHOJOIHS KOMHUCCHUSACHI  OEKITKEH
//K.O6niramapo, K.bakreibaeB, P.bamapyne;, C.HcataeB, M.M.KanpikenoB, T.C.KoxaHoB,
A.K.KycaiipinoB, M.C.MonnabekoBa, M.I36acapoB.— Anmartsl: Payan, 1999. — 296 c.

2 nexknus

TepmonunaMukanblH  auddepeHnuanablk Tenaeynepi. JKaameuianFaH KoOOpAMHATalap >KOHE
XKanmblianFad KymTep. CunarramanslK GYHKIUSIIAp JKQHE Ipredi TeHaeyaep. MakcBena KaTblHaCTaphl.
TepMoauHaMUKaHBIH HET13r1 qu ¢ depeHanabK TeHaeyIepi.

Tyitinai ce3gep: muddepeHunangplk TeHIEy, KOOpAMHATA, KYLI, CHOATTaMalbIK, (QYHKIUS,
ipremi, TeHAeY.

Kpickama wma3myHbl. TepMOOMHAMHUKAIBIK OIIC €Kl JKaFJaiJel  JKy3ere achlpajbl:
1)TepMOIMHAMMKANBIK TENe-TeHIIK KYHAET1 )KYHEHIH op Typii KacueTTepi apachbiHIarbl OalIaHBICTHI
TaFalbIHIANbI; 2) OChI TEPMOAMHAMUKAIIBIK TEMe-TeHAIK Kyl aHbIKTal bl IIapTTap bl TaFalbIHAANIBL.
Bipinmi mocene TepMoaMHAMMKaHbIH AuddepeHunanaplK TeHaeysiepi kemerimed meunrieai. Onna
€pMOJMHAMHKaHbIH OIpiHIII MEH eKIHIIl 3aHbIHBIH OipjecTipiireH TeHzaeyi koipaHaael:. dU=TdS-
pdV+Ydx;+. Ocel TenaeyniH auddepeHnan anIblHAAFBl MYIIENepi >KallblIaHFaH KYIITep , ai
muddepeHnnan acThIHAAFHI KaIMbUIAHFAH KOOPAMHATTAp JeTl aTanaabl. JIexxanap TypiaeHaipyi apkbuisl |
sHTanbnMs, F epkiH sHeprus koHe G TepMOAMHAMHUKAIBIK MOTEHIMAN CUMIATTaMaNbIK (yHKIMIIApIbIH
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muddepeHnuaniapsl  anbikranaael. JuddepeHnuanapik TeHIACyNep KOPBITBUFAHAA CHITATTAMAIBIK

bynkuusiap Kyd (GYHKUMACHL, an ojapAslH auddepeHnuanaapsl TonblK auddepenuuan 6omagsl. (0

T/0V)s=-(0 p/0S)y , (0 T/0p)s=(0 V/0S)p,, (0 S/OV)1=(0 p/dT)y, (0 S/Op)1=-(0 V/0T)p. - Makcsenn

KaTblHAacTapbel. OCBl KaThIHACTApJAaH TYPJCHIIPY apKbUIbl aepOec Macenenepii Liemy yIIiH Oacka

middepeHnnanapIK TeHaeYIepi KOphIThlIaaAbl. Mpicanbl MakcBesl KaTbIHACTapbhlH KOJIAaHbIN BaH-nep-

Baanbc ra3piHBIH 1K1 9HEPTUSACHIHBIH.KOJIEMI'€ JKOHE KbICBIMFa TAYENIIIri aHbIKTai bl u= -a/v-+uy(T).
OsiHaik 0aKkbl1ay CypaKTapsbl

I. TepMomHaMHUKaHbIH JU(GQepeHINANIBIK TeHACYIEPIH aHBIKTAY.

2. JKanmpianFan KOOpHHATANIAP KOHE KaJITbUIAHFAH KYILITEP aHBIKTaMachl.

3. CunarramanblK  (QYyHKUMSIApABl  KENTIPIHI3 KoHe onapablH  auddepeHunannpex
TaObIHBI3.

4. Juddepenunanaplk TeHaeyIepae TONBIK AuddepeHIanFa He KaTabl?

5. MakcBei1 KaTbIHACTapbIH KOPBITBIHBI3.

6. Ban-nep-Baanbc ra3piHbIH KYH TEHICYIH jKa3bIHBI3 KOHE TYCIHIIPIHI3.

7. Ban-nep-Baanbc ra3plHbIH i1IKI SHEPTUSACHIHBIH OPHETTH KOPBITHIHBI3.

8. Ban-pnep-Baanbc ra3piHbIH KbUTYCHIABIM/IBUIBIFBIH AHBIKTAHBI3.

Y CLIHBLIFAH d1e0ueT Ti3imi
Herisri aneduerrep

1 Mnunepaiin 2.9., Keccenbman II.M. OcHOBBI Teopuu TEIIO(PU3MUECKUX CBOMCTB
BeecTB.—M.: Dueprus, 1978. — 248 c.

2 Kupumnun B.A., Cerue B.B., Heitnnmun A.E. Texnuueckas TepMoAMHAMUKA: Y4eOHUK
Jutst By30B.-M.: Oneproatomusnar, 1983.- 416 c.

3 MongabekoBa M.C. TepMoamHamuka HeoOpaTHMBIX TPOIECCOB: YdeOHOe MocoOwue.-
Anmatsl: Kazak yausepcureri, 2004.-102 c.

4 Kop3yn U.H., TlospkoB 1.B. ®usnka peanbHOro raza u XuakocTu. — Anmatsl, Kazak
yHuBepcureri, 2007. — 166 c.

5 Monna6ekoa M.C. KaiiTeiMchbI3 niponiecTep TepMoauHaMuKachl: OKy Kypasbl.- AJIMaThl:

Kasak ynusepcureri, 2009. — 118 6.
KocbsiMma aneduerTep

6 AcxkapoBa A.C., MongabexoBa M.C. Monekynanblk ¢pusnuka: OKynbIK.- Anmatsl: Kazak
yHuepcureri, 2006.- 246 6.

7 bazapos W.II. 3agaun no TepMoAMHAMUKE U CTaTUCTHYECKON (husuke: YueOHOe mocodue.-
M.: Beici.amk., 1997.-351 c.

8 Mumenko, Yepenennukos M.A., Ky3pmun. Pacyer temnodpusnueckux CBONCTB BEILECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

9 bazapos W.II. Tepmonunamuka. YueOHUK Ui yH-TOB.-M.: Beicurmk., 1991.-375 c.

10 Pun P., ITpaycuun Jx., lepyxn T. CoiicTBa ra3oB u xuakoctei: CripaBoyHoe nocooue.-
JL.: Xumus, 1982.- 592 c.

11 Meiicon 3., Cniepnunr T. Bupnanbnoe ypasHenue coctossHusa.-M.:Mup, 1972.-280 c.

12 I'mpuipensnep k., Keptuce Y., bepn P. MonekynsipHas Teopust ra3oB M KUAKOCTEH.-M.:
NJI, 1961.-929 c.

13 Kazakma-opsiciia, opbiclIa-Ka3akiia TEPMUHOJOTHSUIBIK — co31iK. (Du3nuka KoHe

actponomust /KP  Ykimeri >kaHblHIaFbl MeMIJIEKETTIK TEPMHUHOJOIMS KOMHUCCHUSACHI  OEKITKEH
//K.O6niramapo, K.bakreibaeB, P.bamapyne;, C.HcataeB, M.M.KanpikenoB, T.C.KoxaHoB,
A.K.KycaiipinoB, M.C.MonnabekoBa, M.I36acapoB.— Anmatsl: Payan, 1999. — 296 c.

3 neknus

TepmoauHaMUKaJBIK KYHEHIH Teme-TeHIIrl. TepMoauHaMHUKalbIK JKyHeHIH KopllaraH OpTaMeH
TYHIHACCYIHIH Op TYpJl OSKaFjailapbl YIIIH TeHe-TeHMAIKTIH SKalmbl I[apTrapbl. Temne-TeHJIiK
OPHBIKTBUIBIFBIHBIH KpuTepuidiepl. Ta3a 3ar ¢asanapblHbIH Tene-TeHIIr. XUMUSIIBIK MOTEHIHAT JKOHE
['u66cTiH Heri3ri Tenaeyi. Pazanap Temne-TeHAIriHiH mapTTapbl. [ HO0CTIH ¢a3zanap epexeci.

Tyiiinai ce3xep: KaTblHAC, HETI3T1, IMIKI YHEPTUSA, UIOTEPMIIIK, MPOIIEC, IHEPTUs, KOJIeM,

KbIChIM, Ta3a 3aT, (paza, XUMMSIIBIK MOTEHIMA, (a3aap epexeci, Terne-TeHIIK.

15



Kpickama ma3mynsbl. TepMoauHaMUKaNbIK KYHEHIH KOpIIaFraH OopTaMeH TYHIHAECYiHiH
nepbec Typi OKIIayJIaHFaH XKyde, byJl XKaraimapsl YIIH Tene-TeHMIKTIH >kanmbl kputepuiii U=const,
V=const. Erep xyiie V=const, S=const cunatranca, ouna dU<0,; p, S=const, ouna dl <0; V, T=const,
oga dF <0; p, T=const, onma dG <0. Ocsbl TOpPT WAPT TEPMOAUHAMUKAIBIK >KYHEHIH KOpIIaFraH
OpTaMeH TYHIHIECYiHIH op TYpJIi KaFAaiaapsl YIIiH TeNe-TeHMIKTIH XaJllbl MIapTTapbl, KPUTEPHIEpiH
TaOyabIH Heri3i Oonanel. by Tenaeynepaeri TeHci3aik Oenrici KalThIMCBI3 poLecTepre KaTtelcThl. Temne-
TEHIIK OPHBIKTBUIBIFBIHBIH KpuTepuiiiepi (0 p/oV)r<0 xone C,>0.

Taza 3aT op TypJi arperaTThIK Kyilnepae Oosiafpl: KaTThl, CYHBIK Hemece rasropiziec. benrimi
XKarJainmapaa Taza 3aTThIH op TYpPJl arperarThlK Kyijepi jKoHe oJapIblH op TYpJi auIOTPONTHIK
MoauduKanusiapsl 0ip-0ipiMeH Teme-TeHaikre Oosia ananbl, OIpbIHFAH TEPMOJAMHAMHKAIBIK KYHEH1
KypacTbIpbin. MyHpaai )xyiie rereporeHibl, 6ipak eki Hemece oj1aH Ker (hazanapsl 6ap xyiie Kkemdaszanblk
nen atanaasl. OHBIH JKeke ToMoreH i ap Oemniri ¢aszanap 6onaapl. Exidazansik xylieHid ¢gaszanap 6eminy
mekapacbl 00JIajibl, COJl apKbpUIbl Macca aiaMmacybl erei. COHIBIKTAH 3aTThIH op (a3achl alHBIMAbI
Maccachl 0OJaThIH , AEMEK alllblK JKyle peTiHnae, OipTeKTi OIpKOMIIOHEHTTI XKYHe Jen KapacTblpbLIabl.
Mynpaii sxyienep/i apHailbl XUMHSUIBIK MOTEHIMAN JereH (PYHKIMAMEH CUIATTAy BIHFAUIIbl. XHUMUSIIBIK
MOTEeHIUaN L . 0acka KOMIIOHEHTTEPiH Memmiepi (MoJib HeMece OONIIEKTep CaHBI) KOHE THICTI KYH
napameTpIiepi TYpakThl OOJIFaH/1a KapacThIPhUIATHIH i KOMIOHEHT CaHbl (MOJIb) OOMBIHIIIA CUITATTAMAIIbIK
¢yakuusinapabiy G (I'mbee morenmmansl), F (6oc sHeprus Hemece [enbmronell moTeHnmansl), E (imki
sHeprusi) Hemece H (SHTanbnUsHBIH) AepOec TYyBIHABICH. XUMHUSUIBIK MOTCHUUANT Ly KYH (YHKIHUSCHI
3arThiH €Ki (pa3achIHBIH TeIe-TEHAINHIH KaXKETTI *KOHE >KeTKUTIKTI ImapThl OOJBIN, OCHl (hazamapabiy
TeMIepaTrypaiapbl MEH KBICBIMBI JKOHE XMMMSJIBIK MOTCHIMANIApbl TeH Oo0yrybl kepek. Exidazanbik
xyHeHiH (aza kuceirsl nen p=p(7T) GyHKIUCHIHBIH Tpadurin aitansl. [n06cTiH ¢azanap epexeci n
KOMIIOHEHTTEH TYpaThiH m (hazanapna OOJaThIH JXyHesep YIIiH TOyeJICi3 IamMalap CaHbIH aHBIKTaN bl
Ocpl Toyenci3 mamanap caHbl f KYHEHIH epKIiHIK JopeKeci Men aTalaibl kKOHE OHJAFbl TeHe-TeHIIKTEe
OonaTeIH KaTap eMip cypeTin OapnbIK (aszanmapasl Oenrineiiai. ['mb0ctiH dazanap epexeci OOHbIHIIA
f=n-m+2.

Osinaik 0aKkblIay cCypaKTapsbl

1. 3ar KaHIlla arperarThiK Kyiae 6omasl?

2. ®a3a nereHimiz He?

3. Kemndazansik xyiie aHbIKTaMachl.

4. TepMouHaAMUKAJIBIK XKYHEHIH KOpIIaFaH opTaMeH TyHiHAecyiHiH aepoec Typi KaHaaii?

5. OxaynanraH >KyHeHIH KOpIIaFraH OpTaMEH Teme-TeHIIKTI TYHIHAeCYyiHIH KpUTepuiti.

6. Erep xyiie V=const, S=const- MeH cunaTTajica; OHJa )KYHEHIH KOpILaraH OpTaMeH Tere-
TEH/IIKTI TYHIHAECYIHIH KpUTEepHiil KaHaan ?

7. Erep xyiie p, S=const- MeH cumarTajca; OHJA >XYHEHIH KOpLIaFaH OpTaMeH Tere-
TEH/IKTI TYHIHAECYIHIH KpUTEepHiil KaHaan?

8. Erep xylie V, T=const MeH cumarTaica; OHJa >KyHeHIH KOpIlaraH OpTaMeH Teme-
TEH/IIKTI TYHIHAECYIHIH KpUTEepHiil KaHaan?

9. Erep xyite p, T=const MeH cumarrtajica; OHJA >KYHEeHIH KOpIIaFraH OpTaMeH Tere-
TEH/IIKTI TYHIHAECYIHIH KpUTEepHiil KaHaai?

10.  Tene-TeHaiK OPHBIKTBUIBIFBIHBIH KPUTEPHiiIepi KaHaal?

11. XUMUSIBIK IOTEHIMAN Kajlall aHBIKTAIa bl ?

12. 3atThIH €Ki (pa3achIHBIH Teme-TeHMIrHIH KaKeTT1 )KoHe JKEeTKUTIKTI IapThl KaH1ai ?

13.  Exida3zansik xyieHiH (a3a KUCBIFBIH ChI3bIHBI3.

14. I'u66cTiH (azanmap epexeci HEHi aHBIKTAN BT ?

Y chIHBLIFAH d1e0ueT Ti3imi
Herisri aneduerrep
1 nunepaitn 3.9., Keccenbman [1.M. OcHOBBI TeopuH TEMIO(PHU3MUECKUX CBOMCTB  BellecTB.—M.:
Oueprus, 1978. —248 c.
2 Kupwuun B.A., CeiueB B.B., Hleitnun A.E. Texauueckass TepMOJAMHAMUKA: YUEOHUK JUIS BY30B.-
M.: Omneproaromusaar, 1983.- 416 c.
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3 Mongabekoa M.C. TepmoanHaMuka HEOOPATUMBIX MPOLIECCOB: YuebHoe mocodue.- Anmarel: Kazak
yausepcureri, 2004.-102 c.

4 Kopsyn U.H., [TospkoB U.B. ®usnka peaqbHOro raza u XUIKOCTH. — Anmathl, Ka3zak yHHBepCHTETI,
2007. - 166 c.

5 MonnabekoBa M.C. KaiiteiMchI3 mpouectep TepMmoauHamukacel: OKy Kypaibl.- Anmartel: Kazak
yauepcureri, 2009. — 118 6.

6 Kocpimma dgedunerrep

7 AckapoBa A.C., MongabexoBa M.C. Monekynanslk ¢usuka: OKynblK.- Anmatsl:  Kazak
yauepcureri, 2006.- 246 0.

8 bazapoB W.II. 3agaun mo TepMoOIMHAMHMKE M CTAaTHCTUYECKOH ¢usuke: YueOHoe mocobue.- M.:
Beicmr.mxk., 1997.-351 c.

9 Mumenko, YepenennukoB HM.A., Ky3pmun. Pacuer Ttemnopu3nyeckux CBOWCTB BEILECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

10 bazapos MN.II. Tepmonunamuka. YueOHUK uig yH-TOB.-M.: Beicurmk., 1991.-375 c.

11 Pug P., Ipaycuun [Ix., llepyn T. CoiictBa ra3zoB u xuakocreii: CnpaBounoe mocobue.- JI.:
Xumus, 1982.- 592 c.

12 Meiicon 3., Cnepnunr T. BupnansHoe ypaBHeHHe cocTosHusA.-M.:Mup, 1972.-280 c.

13 T'upmiensnep k., Kepruce Y., bepn P. MonekynsipHas Teopust ra3oB u xujakocteid.-M.: U1, 1961.-
929 c.

14 Kazakma-opbIcilia, OpbICIIa-Ka3aKilia TEPMUHOJOTHIIBIK ce3lik. Pusnka xoHe actpoHomus /KP
YkiMeTi JKaHBIHAAFbl MEMIIEKETTIK TEePMHUHOJIOTHS KOoMUccHsIChl OekiTkeH //K.O0miramapos,
K.bakteibaeB, P.bamapymei, C.McaraeB, M.M.Kanmsikeno, T.C.KoxanoB, A.K.KycaiibiHOB,
M.C.MonnabekoBa, M.I36acapoB.— Anmarsl: Payan, 1999. — 296 c.

4 Jgexkuus

2 moayasb. Taza Oipdasanbik 3aTTbIH TEPMOANHAMHMKAJIBIK KacHeTTepi

HaxTbl ra3nplH TepMOJAMHAMHUKAIBIK Kacuertepi. HakTel ra3melH TepMIik Kacuertepi. HakrTel
ra3fibly ~ M30Tepmaepi, u3o0apnapbl, u3oxopaapbl. TepMaik ko3¢ ¢dunuenti.  ChIFBUIFBIIITHIK
ko3 duurenTi. HakTsl ra3aplH KaJOpHUUIBIK KacueTTepi. DHTanbnus. DHTponus. KblUTyChIbIMIBIIBIK.

Tyiiinai ce3aep: HAaKTHI, ra3, KaJlOpUSUIBIK KACHETTEP, SHTAIBIM, JUdepeHunai, niean,

HTPOMNHUS, >KbUTYCHIHBIM/IBIIBIK. TENE-TEHIK, IapT, H300apiIbIK, H30TEPMIIK, IPOLIECC.

Kpickama Ma3mMyHbl. HakTbl ra3plH KaIOpUsUIbIK KaCHETTEPIH, MbICAJIbI, SHTAIBIUSA\HbI ObLIail
aHpIKTayra 6onaner: i(p,T)= i(p—0, T) =[ (0i/Op)rdp  byn tenaey p—0 yMTbUIFaHAAa HAKThHI Ta3/IbIH
TEePMOJAMHAMUKAIIBIK (DYHKIUSIIAPhl OHBIH M€l Ia3/bIKiHe TeH 00Japl, JeMeK

i(p—0, T) + ip(T) . Ouma Oepinred p, T ke3iHIE KaTOPUAIBIK IIAMaHBl aHBIKTAY YIIIH Keleci
aitbIpeIMaBT Taby Kaxer: i(p,T) - i(p—0, T) = A i(p,T) = [(0i/dp)rdp. Mynnarsr A i(p,T) — 6achl apThIK
byHKIHS. bi3nin  Mblcanna apThIK AHTANBNMA. APTHIK  (QYHKUMSIAp TEPMOAMHAMUKAHBIH
muddepeHInaNablK TeHAeyIepi KoMeriMeH TepMIIK IIaMalnap apKbUIbl aHBIKTANa b, IeMEeK Oenrini Kyi
TEHJeyJepl apKbUIbl. ODHTAJBIMAHBIH TOJBIK JU(QepeHIranbiHa eKIiHIIT BUPUAIIBIK KO3((UIMEHT
KipeJli, COHJIBIKTaH opTYpJii u3otepmaep Yyt A i(p, T)=f(p) Toyenainirin tannay kepek. B-T(dB/dT)=0
IIapThI OPbIHAATATEIH TEMIIEPATYPaHbl uHgepcus memnepamypacel nen antansl. COHABIKTaH

B-T(dB/dT)<0, erep T<T’ ..

B-T(dB/dT)> 0, erep T>T e

HaxkTel ra3apiH apThIK SHTAIBIUACHIHBIH M30TEPMIHJIE MUHUMYM HYKTelepi 6ap, ojap MHBEpCHUS
HYKTeJepl JeliHedl, all OCbl HYKTeNepii KOCAaTbIH KUCHIKThl MHBEPCHUSl KHCBIFBI JEHIi. DHTPONMUSHbBI
aHBIKTAy YIIIH alJbIHFBl SHTAJIBIUSHBI aHBIKTAY TOCUIIH KOJJaHa/Abl. Op TYypii Auarpammanaa uzoodap,
U30XOpaylap/ibl ChI3yFa JaFJbUIaHy KepeK. HakThl ra3iblH KbUTYCHIMBIMABUIBIFEl Jjd SHTANBINS CHAKTHI
TaObLIamsl: Co(p, 1) - cpo (1) = Acy(p,T) = [ (Oc,/Op) rdp.

Osingik 0aKkbLIay CypaKTapbl

1. Hakrnl ras.

2 HakTbl ra3apiH SHTAJIbIIHICHI.

3. HakTbl ra3iplH apThIK SHTAJIBIUACHI.

4 HakTbl ra3npIy apThIK SHTANBIHUSICHIHBIH U30TEPMIEPI.
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5. ExiHmi Bupuanasik K03)QUImeHt.

6. HaxTsl ra3apiH Kyil TeHACYiHIH BUPHAILIBIK TYPI.
7. WuBepcust TeMiieparypachlH aHBIKTAY.

8. WHBEPCHS KUCBIFBI rpaduk OOMBIHIIA TaTAaHbI3.
9. DHTaIbIU U300apapsl.

10.  HaxTsl ra3gslH SHTPOMHUSICHI.

11.  Hakrsl ra3iplH apTblK SHTPOIUSICHIL.

12.  HakTbl ra3apIH.JKbLUTyCHIABIM/IBIIBIFBI.

Y CBLIHBLIFAH d1e0ueT Ti3imi
Herisri anedouerrep

I. [munepaite 3.9., Keccenpman I[1.M. OcHOBBI TeopuM TEIUIO(DU3UMUECKUX CBOUCTB
BemectB.—M.: Dueprus, 1978. — 248 c.

2. Kupunnun B.A., Cerue B.B., lHleitnanun A.E. Texaudeckas TepMOAMHAMHKA: Y USOHHUK
Uit By30B.-M.: Oneproatomusiar, 1983.- 416 c.

3. MonnabekoBa M.C. TepMmoamHamuka HEOOpaTHMBIX TMPOIECCOB: YdeOHOEe MocoOwue.-
Anmatsl: Kazak yausepcureri, 2004.-102 c.

4. Kop3yn U.H., TlospkoB 1.B. ®usnka peanbHOro raza u XKuakocTu. — Anmatsl, Kazak
yauepcureri, 2007. — 166 c.

3. Monnabekoa M.C. KaiiTeiMchbI3 niporuiecTep TepMoauHaMuKachl: OKy Kypanbl.- AJIMaThl:

Kasak ynusepcureri, 2009. — 118 6.
KocbsiMia aneduertep

6. AcxkapoBa A.C., MongabexoBa M.C. Monekynanblk ¢pusnka: OKynbIK.- AnmaTsl: Kazak
yauBepcureri, 2006.- 246 6.

7. bazapos I.II. 3agaun no TepMoAMHAMUKe U CTaTUCTHUYEeCKOU (usuke: YueOHOe mocodue.-
M.: Beicim.amk., 1997.-351 c.

8. Mumenko, Yepenennuko M.A., Ky3pmun. Pacdyer Temiopusnueckux CBONCTB BEILECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

9. bazapos W.II. Tepmonunamuka. YueOHUK Ui yH-TOB.-M.: Beicurmk., 1991.-375 c.

10.  Pun P., Ilpaycuun /x., HlepByn T. ColicTBa ra3zos u xuakocteil: CripaBouHoe nocooue.-
JL.: Xumus, 1982.- 592 c.

11.  Meiicon 3., Cnepaunr T. BupuansHoe ypaBHeHue cocrosiaus.-M.:Mup, 1972.-280 c.

12. I'mpuipensnep k., Keptuce Y., bepn P. MonekynsipHas Teopus ra3oB M KUIAKOCTEH.-M.:
NJI, 1961.-929 c.

13.  Kazakma-opbiciia, OpbICHIa-Ka3aKlia TEPMUHOJOTHSIIBIK — co3MiK. (Du3nuka KoHe

actpoHomust /KP  Ykimeri >kaHbIHIaFbl MeEMIJIEKETTIK TEPMHUHOJOIHS KOMHUCCHUSCHI  OEKITKEH
//K.O6niramapo, K.bakreibaeB, P.bamapynei, C.HcataeB, M.M.KanpikenoB, T.C.KoxaHoB,
A.K.Kycaiipinos, M.C.MonnabekoBa, M.[36acapoB.— Anmarsl: Payan, 1999. — 296 c.

S nexnms

3 moayJb. TepMoaMHAMHUKAIBIK YKCACTBIK dici

Kamnbl  karmpanap.Tepmoaunamukanelk — ykcacThlK.  ColikecTik — Kyiiep.  ©Omiemci3
napamertpiiep. CoiikecTik Kyiiep 3aHbl. 3aTThlH TEPMOJMHAMUKAJIBIK KacHeTTepiH Ooipkay YIIiH
COMKeCTIK KyHiep 3aHbIH KOJIJIaHY.

Tyitinai ce3nep: Taza 3at, (aza, XUMHUUIBIK IOTEHIMAN, (a3anap epexeci, Terne-TeHIIK.

Kpickama wmasmynbl. Erep eki 3ar Hemece 3arrap TOOBl KacueTTepi aiuedip esemcis
napamerTpiep okydeciMeH KenTipiireH Oip Jgonm  conm Ky TeHaeyiMeH — OeifHeneHce,  oiap
TEPMOAMHAMHKAJIBIK yKcac 0ojazpl. OniemMci3 napaMmeTpiaep xyieci Obutail KypacTeipeliaabl. On yIiuiH
p.V, T, p Kyl mapameTpiepiHiH KaiicblOip OenriieHren Kyiaeri caiikec py, Vo, Ty, pp m1amanapra KaTbIChIH
KosgaHasl. OHJla eneMci3 alHbIManbuIap Oblaid aHbIKTANAbL: @ = p/Po;

t =1/ T, xoHe 1.0. Erep yurinmii napaMmerp peTiHAe ChIFbUIFbIILITHIK KO(h(GUIMEHT] ajblHCa, OHJA
TEPMOJAMHAMMKAIIBIK YKCAC 3aTTap YIIIH Kyl TeHJeyi TeHOe-TeH 0oJapl )KoHe ObLIail xa3bliaasl: z=z(,
1). Exi 3arThiH HeMece OipHele 3aTTapiblH KyWiaepi Oipaell ®, T MoHJEpIMEH aHbIKTaica, OHJAAl
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Kyinepai coiikecTik Kyinep nmen ataiasl. Omnaif Ooisica coiikecTik KyWiaepae TepMOIMHAMUKAIBIK YKCac
3arTap YIIH Ke3 KENTeH OIIIEMCI3 KOMIUIEKCTEepAiH MoHAepi Oipaeil Oonaabl. 7,p,7 IIaMalapiblH dp

TYpJii 3aTrTapra Oipael MOHACPIHIH JKUBIHTBIFBI Calikecmik Kyillepin aHbIKTaiabl. Erep yin xentipinrexn
napaMeTpIepaiH exeyi ap TYp:i 3artapaa Oipaeit 6oJica, OHIA YIIIHIII TapaMeTpizie OChl 3aTTapaa OipaeH.
Ochl 3aH catikecmik Kyiiniep 3aHbl AT aTalajbl.

Taza 3ar yHIIH YKCACTBIKTBIH CYMEHIII HYKTECI peTiHIe  KPUTHUKAJIBIK HYKTEHI ajafibl.
[IpakTuKaNbIK ecenTeyliepie Toyesici3 mapameTpiep peTiHAE KbICBIM MEH TeMIIepaTypaHbl alafpl.
ColikecTik KyWjep 3aHbIH KOJJIAHBIN, YKcac 3aTTapAblH Kacuerrepi 3eprreneni. Mpicaibl HHEPT
ra3/apbIHbIH CHIFBUIFBIIITHIK JUAarpaMMaiaphbl, apThIK dHTAJIBINSA, SHTPOIUS JUarpaMMalapbl xoHe T.0.
3eprrenredH. KpuTukanblk aiiMakTarbl Ta3a 3aTThIH TEPMOIMHAMHUKAIBIK KacHeTTepl epekiue Ooaipl.
Kputukanblk HYKTE€HIH MaHaWbIH/Ia IPAaBUTAIMAIBIK THAPOCTATHKAIBIK dPQeKT OailKanaapl, 07 3aTThIH
OIpTeKC3AIriH TyabIpaabl. ['paBUTAIMSUIBIK KYIITEPIIH OpICIHIH ocepi KPUTHKAIBIK HYKTEICH ajbIC
Kyiepze OalikaaMaiisibl, al MaHAMBIHIA CYHBIKTHIH HEMECE ra3/IbIH MEHIITIKTI KOJIEeMiHIH ©3repici 3aTThIH
CHIFBUIFBIIITHIK  KO3((UIIMEHTIHE Typa mpomnopuuoHan Oonaapl. byn rpaBuTanusibik  3¢dexr
KPUTHUKAJIBIK HYKTCHIH MaHaWblHIA 3aTThIH KbUIY(U3UKAIBIK KAaCHETTEPiH AKCIEPUMEHTAJIbb
3epTTEreH/ie KUbIHIIBUIBIKTAP TYAbIpaabl. MacelleH KPUTUKAIBIK KYWHIEri 3aTThIH TeMe-TeHMIK KYHIHIH
OpHAYBIHBIH YaKbITBIHBIH Y3aKThIFbl. OChIFaH KOCa KPUTHKAJIBIK HYKTEHIH MaHaWbIHJA 3aTThIH MEHIIIKTI
KeJIEM1, SHTAJBIUACHI, KbITYChIMBIMIBIIBIFBI KYPT ©3repicKe YIIbIpaiiibl, KbICBIM MEH TeMIIepaTypaHblH
eTe QJICI3 aybITKyJapbl OJIIICHIN OTBIpFaH KacCHeTTEPHAiH /97 MOHIHEH e/Idyip YIKeH aybITKyJjapra
okeneni. Toxipubenep KOPBITBIHIABICH OOMBIHIIA KPUTHKAIBIK KYWIIH KpuTepuiiepi Obliaii

AHBbIKTaJdaabl:
2

(a—pJ =0 J)KOHE o’p
r 0

14 V?

Ocbl maprrap OoWbIHIIA HAKThl ra3 KYWIHIH TEHACYIHEH KpUMuKauvlk napamempnepoi
aHbIKTaipl. KpUTHKaNbIK HYKTeree >KaKbIHIAFaHAa, M300apIIbIK KBUTYCHIMBIMIBUIBIK, H30TEPMIIIK
CBHIFBUIFBIIITHIK KOA(UIMEHT IIEKCI3IIKKE YMThIIAIbl. M30X0pablK JKbUTYyCHIMMIBUIBIK SKCIEPUMEHT
HOTIDKENepl OOMBIHINA KPUTHUKAIBIK HYKTEHIH J>KaHBIHAA INEKci3 eceal. KpUTHKaIbIK KBICBIM MEH
TeMIepaTypaHbl SKCIIEPUMEHTTEH Ta0yra Oonajbl. bipak KpUTHKAIBIK KeJeM[l eJiey oTe KUbIH, OHbI
rpadoaHAIUTUKANIBIK ~ OMIC  apKbUIBI  CaJbICTBIpMAanbl  TypAe Tabambl. . AN KUHETUKAJIBIK
KOO GUIUEHTTEPA1 3epTTey 30p KHUBIHIIBIIBIKTAP TYABIpaabl. MeHIH KaHIWIATTBIK IUCCepTaIUsIara
3epTTeyaepiM OChl KPUTHKAIBIK aiiMarblHAa e3apa Iupy3usiablk Ko3()OUIMEHTTIH KbICHIM MEH
TeMIIepaTypara TOYEIIUIINH OKCIEPUMEHTTIK aHbIKTayMeH OaitmaHbpicThl OosraH. CoOHABIKTaH
KPUTHUKAJIBIK alMaKTaFbl 3aTTHIH TEPMOAMHAMHUKAIIBIK KACHETTEPl MaraH ©Te MAJIIM.

Osinaik 0aKkbLIay CypaKTapsbl

T

1. Kannaii 3aTTap TepMOIMHAMUKAIBIK YKCac 00J1ab1?

2. OneMci3 napameTpIep yiheci Kajail KypacTbIpbLIaab?

3. ColikecTik KyWep Kanail aHbIKTaIa1bl?

4. CailikecTik KYWiep 3aHbIH TYKbIPbIM/IaHbI3.

5. ¥KCacTBIKTBIH CYHEHII HYKTEC] peTiHe KaHJai nmapameTpiep aablHabI?

6. Kenripinren napameTp Aen KaHaai mapamerpiepi aitaabi?

7. Ban-nep-Baanbc TeHaeyiHiH KeNTIpUITeH TYPIH Ka3bIHbI3.

8. Bupnanaplk Ky# TeHJEYiHIH KeNTIpUIreH TYPiH jKa3bIHbI3.

9. OnmieMci3 napameTpep Kajiail aHbIKTanabl?.

10.  Taza razmap MeH CYHMBIKTapJblH KbICBIMBI, KeJIEMI >KOHE TeMIIepaTypachl apachIHIaFrbl
KaTbIHACTap.

11.  Exinapamerpiik koppemsuusiiaap.\KpuTukanbIk KyW/iH KpUTepuiliepi.

12. KputukanblK HYKTEHIH MaHaibIHAAa TPaBUTALUSIIBIK TUAPOCTATUKAIBIK  A(deKTi
TYCIHIIPiHI3.

Y CLIHBLIFAH d1e0ueT Ti3imi
Herisri sneduerrep
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actpoHomust /KP  Ykimeri >kaHbIHIaFbl MeMJIEKETTIK TEPMHUHOJOIHS KOMHUCCHUSCHI  OEKITKEH
//K.O6niramapoB, K.bakreibaeB, P.bamapyne;, C.HcataeB, M.M.KanpikenoB, T.C.KoxaHoB,
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6 JICKIHA

4 moayab. KenkoMnoHeHTTiK 0ip(a3aibIK KyieaepAiH TEPMOANHAMHAKAJBIK KACHETTepi

Kyi#t reaneynepi. Kyii TeHaeynepiniy xanmnsl Typi. Maean ras kyiiinig Tenaeyi. Hakrel ra3 xyiiHin
TeHaeyi. Ban-nep-Baanbc Tenneyi. ['a3 kyiiHiH TeHICYiHIH BUPHAIIBIK TYPI.

Tyitinai ce3aep: Taza, Gipdasanbik, 3aT, HAKTHI ra3, TEPMIIK KaCHETTEp, U30TepMIep, n3o0apap,
u30xopanap, Ko3QQUIHUEHT, ChIFbUIFBIIITHIK.

Kpickama wMa3smyHbl. biprekti Oipdasaiblk XUMHSUIBIK —peakiusiiap KYpPMEHTIH
KOIKOMITIOHEHTTI  KyHenepai  KapacTelpambi3. Kypambl MOJBIIK HEMece Maccallblk  YIIecl,
KOHIICHTPALUSIAphl apKbUIbI KOPCETUIE ]

Wnean ra3apiH smnupukanslk 3angapel: pv=f(T) -boitnb 3auer (0u/0v)r — koynb 3aHbl. OCHI
TEHACYJIEPACH HJean ra3 KYWIHIH TeHIeyl KOPBITBUIa[bl, OJaH TEPMIIK KacHUETTepi: H30TepMIepi,
I/I306apJIapBI U30XO0paapbl KOHE TEPMIIK Koa(b(bHuHeHTepi aHbIKTanagsl. TepMaik koddduuuentepi:
KeneMAik yiraro kodhdunuenti P=1/T; wu30TepMaiK CBHIFBUIFBILITHIK Ko3(pduuuenti  or=- 1/p;
KbICBIMHBIH TepMaik ko3(h¢unumenti.y=1/T. Wpean raznpig KaJIOPHUSIIBIK KacuerTepi 1mKi oHeprus,
SHTAJIBINSL, XKBUTYCHIBIMIIBUIBIK KbICBIMFA HEMECE KeJIeMIe Tayesci3, TeK Temreparypara Toyeni. HakTor
ra3/iblH MOJIEKYJIANIapPbIHBIH KOJIEMIH JKOHE OJIap/IbIH OPEKETTECyl NACaAbIKTaH KACUETTEePIHIH aybITKYbIH
tycinaipeai. XX racwipabiy 30-40 K.OK. HaKThl ra3 KYWiHIH TEHACYIHIH 6upuanovlk mypi YCHIHBUIIBL:
pv=RT(1+B/N +C/ Vit ), myHaarsl B(T), C(T) — exiHIIi KoHe YIIIHII BUPUATABIK KOd(DOUIIMEHT Aem
atanazpl. Erep ra3ziplH MojeKynaapaiblK OpeKeTTecy MOTEHIMalbl Oenrini 60sca, OHa CTaTUCTHKAIIBIK
¢dusukana 6y ko3dduuuentrepi ecentey Gopmysackl KOpbIThLIa . boiib TeMnepaTypchl 1en eKiHii
BupHanablk kodp¢unuent B(T)=0 Gonranaarsl TeMnepaTypansl aidlTanbl. HakThl Ta3nplH M30TEPMIIEPiH,
u3o0apiapelH, HM30XopaiapbelH p-V, p-T- auarpammana cbizy Kepek. HakTbl Ta3ablH CHIFBUIFBILITHIK
kodpduumenti  z=pV/RT, unean razma z=0. HaxTbl ra3japlH TepMIIK KacHeTTepi KacHeTTepl uiaeal
ra3bIKiHeH eayoip ailblpbuiajibl, OTKeH1 KYH TeHaeyi kypaeni, Kyl Tenaeynepi ete Kypaei. Mpicaibl
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benenukt-Be66-Pyoun Tenueyi.
Osinaik 0aKkbL1ay cCypaKTapsbl

1. Wnean ra3 kyiiHiH TeHACYI.

2. Haxrsl ra3 kyiinig teqaeyi. Kyl Tenneyinin BUpHaIIbIK TYpi.

3. Wpean Tra3mplH TEPMAIK KacHeTTepi: u30TepMmuaepi, wu300apiapel, H30XOpajapsl
(rpadukTepi) xoHe TepMaiK KoddduimenTepi.

4. HakTtel ra3gplH TepMIIK KacHeTTepi: HM30TepMzIepi, Hu300apiapbl, H30XOpajapsl
(rpadukTepi) xoHe TepMaiK KoddduimenTepi.

3. borine TeMniepaTypacsl.

6. Monbaik KOHIEHTPAIHS AaHBIKTaMacChl.

7. MaccanblK KOHIIEHTPAIUS aHbIKTaMacChl.

8. JlambTOH 3aHBI.

0. [Tapuuan KbICBIMBL.

10.  Awmara 3aHbI.

11.  boite-MapHoTT TeHaeyi.

Y CLIHBLIFAH d1e0ueT Tisimi
Herisri anedouerrep
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7 TeKnua
Hakrtbl razneig Kocmacel. HakTel ra3 KOCHachlHBIH MaplMATABIK KBICBIMBI JKoHE KeneMi. Mpmean
€MeC ra3/IbIH KOCTaJapbIHbIH TePMOAUMHAMUKAIBIK (QYHKIHUATAPHI.
Tyiiinai ce3mep: KeNKOMIOHEHTTIK, Oipda3zanbik, *kKyle, HaKThl, Ta3, KOCMa, Maplual,
KBICBIM, KOJIEM, BUPHAIJBIK, KOA((DUIIUEHT, OUHAPIBIK.
Kpickama Ma3myHbl. HakThl ra3 KOCIachIHBIH KaIMbl p KBICBIMBI KOCTIAHBIH KOMIIOHEHTTEPIHIH

napiuan KeICBIMIAPBIHBIH KOCBIHBICHIHA TEH OOJIMaiiel , neMek JlanbToH 3aHbl OpBIHAATMANIBI, OHIA
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x
pP=p,+tp,+p;+..# Z p, . KJHE PFpXi. Haktel ra3 Kkocmacel ymiH Awmara 3aHel Ja
i=1

opeIHAaNMaIbl. Byn kezne apThIK GyHKIuMsap maiina 0ojanel, ojap HAKThl ra3 KYIHIH TEeHICYiIMEH
OaiinmanpIcThl. Maean emec ra3ap sKairbl KeJeM/le apalacKaH1a, 0JIapIblH TEMIIEPATypachl MEH KbICHIMBI
aNZIBIHAAFBl apajlaciiaidl TypFaHIarsl ra3japAblH napameTpiepine coiikec keiameni. COHABIKTaH MOJBAIK
mamasnap yuriH OyJ1 epHeKTepAiH Typi Obuiai xxassuiansl: v(p, T)=) xvi(P,T) +Av(p,T,x;, X>...), MYHIAFBI v
— MOJIBJIIK KOJeM, X;, X, _KOCIAaHBbIH KOMIIOHEHTTEPIHIH MOJBIIK KOHIEHTpanuscel, Av(p,T,x; Xx2...) —
MOJIBAIK ~ KOJNEMHIH HICAIJbIKTaH aybITKYbIH €CKEpeTiH Ty3eryaep. Mbeicanbl, BUPHAIIBIK
KOA(QQHULIMEHTTEp TeMIepaTypa MEH 3aTThIH KOHLIEHTPALUAChIHA Toyenai. BuHapibIK Kocna yIIiH eKiHIi
BUPHAIABIK KOAPPULIMEHT OblIai aHbIKTANaNbl: Boena= B> X2 +2B12x1x2+ B X, DHTpomus KoHe 6acka
TEPMOJAMHAMHUKAIBIK (YHKIUSUIApIa OChl MOJBAIK KOJIeM CHSKThl YKCAaC ©PHEKTEPMEH aHBIKTaJaJbl.
MBeicanbl, 6achl apThIK SHTPONHSIHBIH KACUETIH HAKTHI I'a3 KOCHACHI YIIIiH ObuU1ail ecenteyre 601abl:

As(p, T, x;, x3...) Z-I(GAV/GT),;,Xdp.

OsiHgik 0aKkbLIay CypaKTaphbl.

1. Monbaik KOHIEHTpAIHs aHBIKTaMacChl.

2. MaccanblK KOHIIEHTPAIUS aHbIKTaMacChl.

3. HaxTbl ra3 KocrachIHBIH KbICBIMBI, KOJIEMI.

4. [Tapunain KpiCbIMBL. J[AJIBTOH 3aHBI.

3. AmMara 3aHpl.

6. Bboitnb-MapuoTT TeHeyi.

7. bacel apThIK QyHKIMsIIAp A€ HeHi aifTaipl?

8. ExiHmi BupHaaablK Kod(GQUIMEHTTIH TeMmIepaTypara 3aTThIH KOHIIGHTPAIUSCHIHA
TOYeJIUTIr1.

9 ExiHmi Bupuanaplk K03()OUIUEHTTIH 3aTThIH KOHIIEHTPALUSAChIHA TOYE LTI,

10.  benenuxt-Be66-PyOun Tenaeyi.
¥YCchIHbLIFaH dae0ueT Tizimi
Herisri onedouerrep
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actpoHomuss /KP  Ykimeri >kaHbIHIaFbl MeMIJIEKETTIK TEPMHUHOJOIHS KOMHUCCHUSACHI  OEKITKEH
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//K.O6niramapo, K.bakreibaeB, P.bamapynei, C.HcataeB, M.M.KansikenoB, T.C.KoxaHoB,
A.K.KycaiipinoB, M.C.MonnabekoBa, M.I36acapoB.— Anmartsl: Payan, 1999. — 296 c.

8 sexknms

@azanplK Teme-TeHMIK. bBipiHIIi TekTi Qa3alblK aybIiCyJap >KOHE OChl aybicylap Ke3iHgeri
KBUTYNBIK ¢ dextinep. Exinmii tekti ¢aszansik aysicynap. Knanelipon-Knaysuyc tenneyi. Ta3a 3aTThiH
yiI (a3achIHBIH Teme-TeHIIr .

Tyitinai ce3nep: cyiibik, ra3 Topiszaec, ¢aza, Oy ChI3BIKTapbl, KPUTUKAIBIK, TEMIIEPATYPA,
KOIMKOMIIOHEHTTI, JKYie, Tere-TeH 1K, OMHApJIbIK, KATTHI IeHe, 0alKy, KaTtal, KOphITIa, epiTiHii, 0Y.

Kpickama masmyHbl. Erep OunapnbIk xyiiene exi ¢asza Terne-TeHIiKTe KaTap eMip cypce,
onga I'mbOctiH ¢azanap epexeci OoibiHIIA OyHIall *Kyihe eki epkiHIik nopexere ue. Omail Oosca
MYH/Jal XYHEeHIH KYWIH cUmarTatelH p, 7, x; X2 TOPT MIaMaHBIH €Keyl Toyenci3 0oyiajsl a, KalFaH
eKeyl colapiablH (YHKUIUACH 0osaabl. OAeTTe, eKi allHbIMaIbLIapAbl KapacThipMay YLIiH, Oip Toyeici3
[IaMaHbl TYPAKTHI e, Oenruielai, coJaH KeiH Toyen i alHbIMalblIap MEH Oip Toyesci3 MIaMaHBIH
apacblHAarbl OaitmansicTapabl i3aectipeni. COHABIKTAH CYHBIK - Oy Tere-TeHIIriH OWHapibIK Kyiene
3epTTerenie keneci Toyenautikrepai aublKTalabl: py(T)cr, ps(1) <2, Ps(x)1 Ps(¥2)1 Ts(x1)p, Ts(X2)p, X1(X2)p,
, X1 (Xz)p.

KonnenTtpanusicel X, keOy KaHbIKKaH OymaH dN; 3aTThIH MOJII CYHBIKKAa H300apIIbIK-
M30TEPMJIIK aybICKaHa, As,.; SHTpOnHs MEeH Av;; — KeJIeMHIH e3repiciHiH 1 Mojbre KaTblHACHl ObLIai
aHbIKTanaabl: (Op/0T) x> =, Asz.;/Av,;. OChl TEHICYIET1 SHTPOIHUS O3TEePICIH IHTANBIUAFA AYBICTHIPYFa
Oomanpl. P-T nuarpammana x=const Ke3iHJe KaHBIKKAaH OyJIbIH TeMIlepaTypara TOYeNJIUIINiH KepceTy
kepek. TypakTsl Temmeparypaja KaHbIKKaH epITIHAIHIH KbICBIMBIMEH ((a3aiblK Terne-TeHIKTe p KbIChIM
KAaHBIFY KBICBIMBI ps  Oip) CYHBIK epITIHIAIHIH KOHIIEHTPAIUSACHl apachIHAAFbl OailmaHpic  ObLTaid
aHbIKTANaAbl: ps; (1-x1)+ps2 X;=p,  HE€MEK ps;, ps2 TypakThl. Ockl epHekTeH T=const OosFaHma, Xx;
HIBIFAPBIT, p MEH X, apachlHIaFbl OalTaHBICTHI TaOAIbI:

1/p=1/p (1-x2)+1/psx x, . byn OaiimanplcTel OMHAPNBIK epiTiHAI yIiH P-x nuarpammackiaga
cyperreiini. TypakTsl TeMnepaTypaja x; MEH X, apachlHAArbl OalijlaHbIC MbIHAFAH TEH:

X2 = X1/ B((1-x1)+ x;, mysparsl = psi(T)/ ps2(T). T=const GonFanaa, OChl KaTbICTap OWHAPIIBIK
ekiazanblK JKYHeHIH MapaMmeTpiepi apachblHAarbl OaillaHBICTapAbl TOJIBIFBIMEH KAMTHUABL. p=const
Oonranza, H KongaHaasl. OHma Oyabl Uzean ras, ajn OynaHy JKbUTybl TEeMIIEpaTypara TOyesal eMec el
Knaneitpon-Knaysuyc Tenaeyi, keneci KaTblCThl Tabaabl: [n ps= - r/RT+C.

Wnean OuHapiblK CyHbIK - Oy ekida3aiblK KYHEHIH Tere-TeHIr *oHe (a3alblK aybICybl YIIIH
HETI3r1 epeKenikrep MblHagail Oonazapl. 1) daszanblK Tene-TeHIIKTe ¢a3anap TeMIeparypachl MeH
KbICBIMBI OIpJIeii, aj1 *KaJIbl JKaFaiiia KOHIeHTpauusuiapsl ap Typii. 2) da3anblK aybIcy KaObIK Kylene
(9aT Mmemiepi TypakThl) HEMece KbICBIM TYpPaKThl HEMece TeMIepaTypa TYpakThl karjaiina eremi. Ocbl
ke3qe Oacka mapamerpdaszaiblK aybICyAblH OachlHaH asFblHA JIEHiH akblpibl mamara esrepeni. Ousl T-x
IuarpaMMachiHad kepyre 6osanel. 3) TypakTel Temiiepatypa MEH TYPAKThl KbICHIM KE3IHJIE Xp JKOHE X
OaiiIaHbIChI 9p TYPIIL.

KarTbl neHe-cyMbIK Teme-TeHAIriH 3epTTEereHJie, ajAbIMEH KaTTbl KOPBITHAHBIH OalKy
TEeMIIepaTypacblH HEMece epITIHIICIHIH KaTal TeMIepaTypachlH Ouly KaxXeT, erep oJapiblH
KOHIEHTpauusiiapel Oenrini 6onca. Erep kartel ¢azans (1) gemn, an cyibIKTH (2) nen Oenrinecek, oHOa
OMHAPIBIK JKYHeneri KaTThl JeHe-CYHBIK Tere-TeH I KbICHIM Korapbl Ooimaca, Obliai »a3blaaibl: ¢y
(T)x1))= @12 (T, x2); @2 (T,x1)= @22 (T,x3). Erep KopbITa MeH epiTiHIl uaean 0oJica, OHJIA KOWBUIFaH
CYpakTap/IbIH LIenIiTyi KapanaiibiM. KaTThl 1eHe-CyUbIK Tene-TeHIIrHiH MapTTapbl ObLTali aHBIKTATAIbI:

(T/T15amp)™ " (1-x1)+ (T/T3 6anky) " x;=1; (T/Tisauy) " "™ (1-x2)+ (T/T; 6anxy) “RTx,=1.

Ocwl tenneynepaiy T-x — rpadurigae exki KUCHIK Oap: 1 KHUCBIK —COJHAYC KOpBITHAIAPAbIH
OaJKybIHbIH OacTalyblH KepceTell, 2 KHCBIK - JIMKBUAYC KaTaroJblH OactanyblH kepcereai. Komimri
OynaHy CUSIKTBI; AUarpaMMajiaFbl | KUCBHIKTBIH aCThI-KATThI ()a3a, 2 KUCHIKTHIH YCTI — CYHUBIK, al OJap/IbIH
apachl exiga3zanblK Kyhe: KarTel+cyilblk. CoHbIMEeH Oanky Hemece KaTaro T-X — rpaduri apKbUIbl
TangaHanpl. Mneanm emec KaTThl JIeHE-CYMbIK JKyHeciHIe 3aTThlH KaTThl (Dazacel >KapbIM-)KapTbllaii
aparacaJipl HeMece TONBIK apanacnaiasl. Conaplkran T-x-nmuarpaMMana KaTTel da3aHblH apaiaclnaiThiH
aliMaFbIHBIH II€Kapachl OeNriIeHe /li; OHJla OBTEKTIK TeMIIepaTypachl aHbIKTaJIaIbI.
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Cyiibik-0y (azanblk aybICybIH KapacTbIpy ofici Oapiblk Oacka aybicylapra Ja Kapamipl.
Anneimen T-x-¢azanbslKk auarpamMmana uaean KyheHi KapacTeipambiz. OcChl Ke3/ie allbIHFaH OapiibIK
HOTIDKEJNIEp camajbl TypJe uaean emec kyienepae 1e opslHaanansl. Kanslkkan Kyiine cyibik Oap gemik.
T-x-¢bazanbik nuarpammana | Hykre. Erep p=const xarnaiina cyibIkKa >KblLTy Oepir, OHBI TOJIBIFBIMEH
Oyra aitHanapIpyra Oomnanel (2 HYKTE). 2 HYKTe TemmepaTypa | HYKTEIEeH >KOFapbl. 3aTThIH Oip MOJIiHE
(nemece 1 xr) 1 kyiigeH 2 Kyire aybICcy YIIIH p=const Ke3iHJie OEpLIreH 7, KbLIY MOJIIEPIH Oy1aHyOblH
UHmMe2paiobiK HcwlIybl et aTaiinbl. KepiciHine xoroercayusnanyoviy unmezpanovix xcwvliyel (2kyvaeH 1
Kyiire aypicy) OylaHyIbIH Kby MeJIIepiHe TeH, Oipak TaHOachl ofaH Kapama-Kapchl. Erep Oymany
T=const eTce, OH/a XKbLTY Oepiiayl KbICBIMHBIH ©3TepICIMEH OTe/1 )KOHE OJ1 TYPaKThl TeMIEepaTypagarsl 71
OynaHyIbIH MHTETPAJIBIK KbUTYbI AemiHel. by mamanapasia Manaepi op Typii. IlpakTuka xy3inae ete
KU1 OTETIH MpPOLECTEep/ie CYbIUBIFBIMEH Tele-TeHIIKTEr1 OyIbIH a3 MeJiepi Kaxer 0oiansl (3 HYKTE).
Ocpl xarmaiaa TypakThl KeIcbIMaa | Monb (HeMece 1Kr) anblHFaH OyFa KYMCAJFaH KbLTYIbI qp6y”“‘b
Oynanyovly  ouggepenyuanovir dcelnyor  gen ataiinpl. OceiraH ykcac T=const Ke3iHIE ( Toy
OynaHybIH

mudepeHIHanIbIK  KbUIybl  aHbIKTaangsl. Ockuiail  p=const xoHe T=const Ke3iHIE
KOHOeHCayusnanyovly ouggepenyuanovix ocvlrynapsl Tadbuianbl. COHBIMEH Ta3a 3aTKa KaparaHia
OWHApIBIK epITIHAUIepAl CUNATTAHTBIH KbUTYNBIK 3¢ dektiiep kemn. TinTi maean xyienep yuiH Oy
KBUTYIBIK 3P eKTTep 1l aHATUTUKAJIBIK TYPAE aHBIKTAy KYp/eli, all ujean eMec epiTiHauiep, KopbITnaiap
YIIiH aHbIKTay MYMKiH emec. CoOHJIBIKTaH OMHApIBIK epiTiHauiepaeri (asanblK aybiCy Ke3iHAeri
KBUTYIBIK 3¢ pexrep Macenenepi ruarpaMmarinap KoMeriMeH ecenTenesi.

Osingik 0aKkbLIay CypaKTaphbl

1. Kannait xxyiienep KelIKOMIIOHEHTTi?

2. bunapnsik xyiiene ¢azanap caHbl KaHIIa?

3. Kanbikkan Oy KbICBIMBIHBIH TEMIIEpaTypara TOYeJIAUIIr (epHert).

4. Kanbikkan Oy KbICBIMBIHBIH TeMIIepaTypara Tayenaitiri (P-7 nuarpamma).

5. TypakTel TemmepaTypana KaHBIKKaH epITIHOIHIH p, Ps JKOHE CYHBIK epiTIHAIHIH
KOHIICHTPALUACHI apachIHAaFbl OaliIaHbIC.

6. T=const GosiraHaFbl p MEH X, apaChIHIaFbl OaiiaHbIC.

7. bunapnbIk epiTinai yuid P-x quarpaMMachiH ChI3bIHBI3.

8. TypakTbl TeMIIepaTypaja x; MEH X, apachlHJarbl OaiiIaHbIC.

9. Knaneitpon-Knaysuyc tenneyi

10.  p=const Gonrannarel T MEH x apachlHJaFbl OailaHbIC.

11.  Wpean OuHapiablK CyHbIK - Oy ekiazanblk >KYHEHIH Teme-TeHAiri koHe  (hazaibIK

aybICYBIHIAFbl HET13T1 epeKIIeTiKTep.
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9nekums

S5 moayab. 3arrapablH Teme-TeHAikci3 Kacuerrtepi. KaiitbiMchi3 mpouectep. Teme-TeHuikci3
KaUTBIMCBI3 TPOLECTEPAiH Herisri TyciHikremenepi. Juccumarnus KyObuibichl. JloKanaplK Tere-TeHMIK.
AF¥bIHIAp KOHE KallHap Ke3zaepl Typasibl YFbIM. Temne-TeHAIKTI TEepMOIMHAMUKAHBIH 3aHIapbIHBIH
JKANMBUTBIKTBUIBIFL. Tene-TeHIIKTI TepMOAMHAMHUKAHBIH [ICKTEIYI.

Tyiiinai ce3aep: KailThIM/IbI, KAWTHIMCBI3 TIPOLIECCTEDP, OKIIAYIAHFAH KYHe,, )KaObIK KYHe,, allIbIK
KYHe, Tene-TeHCI3/1K, TOJBIK Tere-TeH/IIK, MEXaHUKAJIBIK Tere-TeHIIK, TePMOANHAMUKABIK Tele-TeHIIK,
aFbIH, aFbIH KO3/Iepl, JOKAIABIK, PIyKTyanus, GU3NKaJIbIK HIEeMEHTap KoJeM, KepHEeYIiK TeH30PbI.

Kpickama wma3myHbl. TepMOAMHAMUKAIBIK TeMe-TeHIIK YFBIMBIHBIH MEXaHHUKAJbIK Tere-
TEHJIIKIIEH e3relIelniri Myjje 6acka cunatka ue 6osaapl. TepMoaMHAMUKAIBIK KYHEHIH MOJIeKyaanaphbl
(TemmepaTypa ackplH TOMEH OojMaca) TEHJECHEereH KYLITep OpeKeTiHae OOJIbIN KaH-)KaKThl MYMKiH
OarpITTapaa Ko3Franaabl. TepmoouHamuxansly dcytie Aem 06acka JeHEIepMEH KoHE e3apa dHEPrus >KoHe
(Hemece) 3aT anmaca anaTelH Oip HeMece OipHelle JEHeJep JKUBIHTBHIFBIH aTaiapl. MyHIa Tene-TeHIiK
YFBIMZIBI KYHEHI TyTac anraHaa keiOip OipneckeH (nat. collectivus — »xuHakray, Oipre, OipieckeH,
KOJIJIGKTUBTIK) CHIIaTTaMajapblHa >KaTKbI3abl, aWTaJIbIK, TEMIEpaTypa, KbICBIM HeMece KOMIIOHEHT
KOHIIGHTPALMACH CUSKTHI. bysl cunmarramanap sxyiie opeKeTTepiH MakpOCKONTHI Typle OeHeneial xoHe
Kyu napamempnepi nen atanaabl. Erep anmacyra kayanThl JX; JKOHE CBIPTKBl OpTaHbIH X,
cUMaTTamMalapbIHbIH MOHJEp1 )Kyile MeH CBIPTKBI opTana Oipaeit 6osca, oHaa Kyle TepMOANHAMHUKAIIBIK
Terne-TeHIIK Kyiae Oonaabl.. CBIPTKBI OpTaMEH 3HEPTHs JKOHE 3aT aIMAaCHalThIH JKYWEHI oKwayianaan
Kyhe nen ataiinel. Erep okmaynmanraH >kyidenepae SHeprusi quccunanusicbl 0ojica, OHAA >KYHeHiH
SHTPOMUACHL ©cell. ODHEeprusHbIH auccunauusackl (yat dissipatio — miamslpay) JA€reH peTTenreH
nporecTepaiH (KO3FaJIbICTaFbl IEHEHIH KHHETUKAIBIK 3HEPTHUSCHI, 3JIEKTP TOTbIHBIH 3HEPTHUSCHI )KHE T.0.)
OOINIriHiH HHEPrusChl PETTEIMEreH MPOLECTePAiH SHEepruschiHa ©Tyl, €H aKbIpblHIa - JKbUIYFa.
OHEeprusHbIH JUCCUMALMACH OalKamaTblH JKyHenep ouccunamusmik oicylienep A€l aTalajbl, ojap
JUHAMUKaIbIK JKylenep Oonanpl. Mpicaibl, MEXaHMKa/la KO3FaJbICTAaFbl JIEHEHIH TOJBIK HEPrHUsIChI
Y3AIKCi3 KeMin (IIanibipaiipl), SHEPrUsSHbIH MEXaHUKAIBIK eMec 0acka TypJiiepiHe (MbICalbl, JKbLTYFa)
eTel.

OHTponus dS eciMILECiHIH €Ki KYpayIIbIChIH aXbIpaTy KakeT: OipiHIIici d.S Kylie 1ekapacbiHaH
SHTPOMHUS TaChIMaIayblH (CBIPTKBI OPTAMEH dCEpIIeCYAEH TYbIHAAUTBIH SHTPOIHS aFbIHbIH) CypeTTeHi;
eKkiHmici d;S »xyiene eHuipuireH (Kyieneri imki e3repicTepMeH OalIaHBICTBI SHTPOMNMS 06JIiri)
SHTPOMUSHBI OeNTiNei i, COHABIKTAaH dS TeH Ooabl:

dS=d S+d.§
e i

DHTpomus OHJIpiciHE TeK KaHa KAWTHIMCBI3 MpoIecTep YJliec Kocanasl. byHmail mporiectepre
XUMUSUIBIK ~ peakuusuiap, Auddys3ust, KbUTyeTKI3TIITIK, TYTKBIPJIBIK Tarbl Ja Oacka mpolecTepAi
XKaTkpI3yra 0osaapl. TepMoarHaMUKaHBIH €KiHIII OacTaMaChIHAH TaFbl 1a YaKblmmuly Oip 0Abimmbliblebl
IIBIFA/IBI; YAKBITTBIH OH OaFBITHIH €KIHIII OacTama SHTPOIHS 6CYyIMEH OaiaHbICThIPAIBI.

Bepinren Ger apKpUIbl OipiiK yakbpITTa MacCaHBIH TachIMaIIayblH J Macca agviHul JCT aTaiJibl.
KenkoMmoHeHTTIK Kyie YIIiH *eke J; KOMIOHEHTTIH aFblH IamalapblH OLTy Kepek. Macca arbIHbI
Oencineneern Gem apKbUIBI 3aTTBIH TachIMAJJayblH CUIATTAAbI, an OeT enec, kamraH ((QUKTHUBTI) aa
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TYpiHzae 60s1ybl MYMKiH. IMITy/IbC BEKTOPJIBIK IIamMa OOJFaHAbIKTaH, OepiireH 6eT apKbUIbl UMITYIIbCTIH
I1,, I1,, I1. ymu1 GareITTa arbIHBI 0OJA/IbI, OCBUTIAPABIH opOipi OepinreH O6eT apKbUIbl OIPIIIK YaKbITTa OTETIH
UMITYJIbC NPOEKIHSICHIHBIH IIaMachiH kepceTeal. OHaa UMIYIbCTBIH 3 MEHIIIKTI aFbIHBI Ty, Ty, T Oap,
OHBbIH opOipeyi anemeHTap dS aynaHHbIH OarbITTanyblHa Toyenni. Erep dS aynman x,),z ockTepiHe
HNEPIEHUKYISAp OarbITTanFaH Oojca, OHAa opOip mi-A€ YL Tiy, T, Ti: KOMIOHEHTTEpre ue OoJaibl.
CeiiTin, UMIyabC aFrblHBI 9 KOMIOHEHTTI (9 OarbITTHI) IIaMa, JIEMEK OChl KUBIHTBIFBI MMITYJIbCTHIH
MEHIIIKTI aFbIH TEH30PBIH KYpacThIpaabl. AFBIHIAPABI MaKpOCKONTHI >KOHE MHMKPOCKOITHI JEHreie
cyperreyre 6omansl. Maxkpockonmusix Modende Ta3 KOHTHHYYM (JaThIHIIA continuum - y31UTicci3) peTiHae
KapacThIPbLIaAbl JKOHE THICTI CypeTrTeyl MaKpPOCKONTHIK >KbUIAAMIBIK, TBIFBI3JBIK, KBICHIM JKOHE
TeMIepaTypaHblH KOOPJAMHATTAp MEH yaKbITTaH TOYENIUIri apKplibl Oepineni. Mukpockonmulx nemece
MONEKYIaANbIK MOO€eIb Ta3/IbIH KYPbUIBIMBIH CAHCHI3 TUCKPETTI MOJIEKYyJIaJap KUBIHTHIFBI PETIHJIE Kaparl,
Ke3 KEJI'eH YaKbIT ME3eTiH/e OapIIbIK MOJIEKYIaJapIblH OPHBI JKOHE JKbULAAMIBIFBI Typajibl MAIIMETTEPAl
KaMTaMachbl3 eTe/l.
OxaynanraH >xyiiesie SHTPOIHS aFbIHbI dpS HOJIre TE€H, COHJIBIKTAH:
dS=d;$>0, d.S=0.
byn epHek sHTpomus emrkamiaH KeMiMeHl JAereH TEePMOIWHAMHKAHBIH CKIHIII 0acTaMachIHBIH
KJIACCUKAJIBIK TYXXBIPBIMJIAMAChIHA Cail OHE OHBIH OYJ KacueTi KalThIMCHI3 MporecTtep OailKarybiH
aHBIKTANTBIH Kpumepuiin Oepeni. bomkay OOHbIHIIA opTaliaigaraH/ia yCcaKk MacITaOThl QIIyKTyarusiap
KOMBIIFaH KEHICTIK 5KOHE YaKbIT MHTepBanapbia I sxoHe ! Geifneneiini. 7 GeifneneiiTin nokaaasl aiMak
anemenmap @uzukanvik kenem (O®PK) nen aranansl. OChIHIAM KEHICTIK KOOPAMHATTAp JKOHE YaKbIT
KYHECIH EHT3Y/Il KeHicmiK nex yaxKoimmol ipimyuipai mezicmey JeT aTaipl.
Osinaik 0aKkbLIay CypaKTapsbl
Ok1iaynanfraH, jKaObIK, allIbIK KYHenep.
TonbIK Tene-TeH K.
MexaHMKaJbIK )KoHEe TEPMOJUHAMUKAIIBIK TEHe-TeHIIK.
Temne-TeHIIK TEPMOIMHAMUKAHBIH >KaJIBUIBIKTBUIBIF bI
Tene-TeHIIK TEPMOTUHAMUKAHBIH HICKTEIY1.
Jlokanapl KBa3UTeNe-TeH K MaPThI.
Macca arbIHBL.
MaccaHbIH MEHIIIKTI aFbIHEL.
VIMITynbCTiH MEHIIIKT1 aFbIHBEI.
0 KalTeimab! mpornectep, KauTbIMCBI3 IPOLIECTEP.
1 KeHICTiK MeH yaKbITTHI ipiTyiipii Tericrey
Y chIHBLIFaH 91e0ueT Tizimi
Herisri onedouerrep

—_—— 0 001N N B~ W=
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Anmatsl: Kazak yausepcureri, 2004.-102 c.
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5 Pun P., Ipaycuun Ix., Hlepyn T. CoiictBa ra3zoB u >xuakocreit: CrnpaBounoe nocodue.- JI.:
Xumus, 1982.- 592 c.

6 Meiicon O., Cnepaunr T. BupuansHoe ypaBHeHue coctosiHus.-M.:Mup, 1972.-280 c.

7 Tupmdensaep Ax., Kepruce Y., bepn P. MonekynsapHas teopus razoB u xuakocreid.-M.: NI,
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8 Kazakma-opsiciia, opbICIIa-Ka3akiia TEPMHUHOJIOTHSUIBIK co3IiK. Pu3uka sxoHe actponomus /KP
Ykimeri KaHbIHIAFbI MEMJICKETTIK TEepPMHUHOJIOTHSI KoMmuccHsichl OekiTkeH //K.O0miranmapos,
K.bakreibaeB, P.bamapyner, C.HcataeB, M.M.Kanmeikenos, T.C.Koxanos, A.K.KycaiibiHOB,
M.C.MonnabekoBa, M.I36acapoB.— Anmarsl: Payan, 1999. — 296 c.

10 nexnus
OHTPONUSHBIH ~ OamaHc TEHACYI. TepMoauHAMUKAHBIH ~ €KIHIINI  3aHBIHBIH  JIOKAJJIbI
TYKBIPBIMAMACHI. ['m60cTiH >KanmbUIaHFaH TeHACyl. MAaKpOCKONTHIK KAaHTBIMCBI3 —HpOLECTEp

TEePMOJAMHAMHUKACBIHBIH HETi3r1 TeHeyi. OH3arep/iH e3apa apa KaTbICTaphl.

Tyiiinai ce3aep: cakrany 3aHbl, OalaHC TeHEY1, Macca, KAaCHET, KACHET THIFbI3/IbIFbIHBIH aFbIHbI,
TBHIFBI3/IBIK, )KBULIAMIBIK, KalfHap Ke31, Y3LUTICCI3/AiK TeHeYl, KbUIIaM/IbIK, Macca IEHTPi, KOHIICHTpaIus,
T dysus.

Kpickama ma3myHnbl. Kaiicei0lp KacHeTiHiH KEHICTIKTIK OipTeKci3airi 60iaThlH Xyienep yIIiH
CaKTally 3aHJapblH Oananc menoeyaepi Jen araiabl. MaccaHbIH, 3apsATHIH, TOJIBIK SHEPTUSHBIH,
UMIIYJIBCTBIH KoHE T.0. cakTanmy 3aHjapbeiOonanpl. KenemHiH 7 HykTeciHiH TeHiperinae dr DPK-nme ¢
yaKbIT Me3eTiH/Ie KaHaai ga 6ip O (¢, 7 ) SKCTEHCUBTIK KaCHETTEPiHIH Ke3 KeJITeHIH KapacThipailbiK. Ochl

Q(t,7) KacUETTIH THIFbI3IbIFbIH G(t,l7 );[en OeNTUICHiK, 0J1 MBbIHAail KaTbIHAC OOMBIHIIIA AaHBIKTAJIA bl

Mynnarsl Q(t,7 ) xylieHiH V epkin (Kanmail 6oJica coliaii) anbIHFaH TOJNBIK KOJIEMiHiH OemiriHaeri
Kacuet monmiepi, . Ouga V xeneMeri KacueTTiH MeJIIepi MbIHAFaH TeH 00JIa b

Q= [G,7dr
p

MYHJaFbl dr = dxdydz - snementap pusuxansik keiemi (IDK).

b

DOOK Hig Q 06eri apKbUIbl KAaCHETTIH «aFbIll KEIyiH HEMece «arbll KeTyiH ecebinen Q(t,7)
e3repyi MyMKiH, Oy xarmait Q(¢,7) KacueT MmenmepiHiH dQ/dt arblHBIH TyJbIpagbl. V' kememue
KailHap Ke3Jepl MEH ary Ke3lepi >KOKTa, G(t,?) KACUET THIFbI3ABIFBIHBIH  CAKMAany 3aHbiHbIH
oughghepenyuanovix TYpi ObLIAN Ka3bLTAIBL:

oG -

—=—divJ

ot

Cakrany 2aHBIHBIH) ©pHEKTEpiHJIE G(t,?) KacueTTiH opHbiHA D®K-1e 3aTThIH THIFBI3IBIFBIH

KOHE MaccachlH KapacThlmablk . Onpa OamaHc TeHAeyl Tam OChl KeJeMJeri MacCaHbIH e3repy
KBUIIAMIBIFBI YIIIH MbIHA TYPJE Ka3blIa/Ibl:

op ~
— =—divJ
ot
MYH/IaFbl p(t,? ) - MacCCaHbIH TOJIBIK THIFBI3JIBIFBI, IEMEK OIpJIiK KOJIEMHIH Maccachl.

Kaitnap ke3nepi Hemece ary Ke3zuepi OolaThlH # KOMIIOHEHTTEH TYPAThIH KOIKOMIIOHEHTTI
KyHeH1 KapacTelpaiiblk. OH/Ia i -KOMIIOHEHT YIIiH MaccaHblH 0anaHc TeHJASYIHIH TYPI :

b

op. -
—L——_di. +o.
8t l l

b
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OO0JIATBIH/IBIFBI AHBIK, MYH/IAFbl O, - | —KOMIIOHEHTTIH MacCaChIHBbIH KalfHAp KO31HIH THIFbI3/bIFbI
(i —KOMITIOHEHTTIH MAacCachlHbIH ©HJIpicl), J = p.u. - i ~KOMIIOHEHTTIH aFbIHbIHBIH TBIFBI3IBIFbL, U, - | —
i i
KOMITOHEHTTIH OpTamla >KbUINAMABIFBL. j; O O; U4; IIAMaiap YakKbIT >KOHE KEHICTIK KOOpIMHATTAp
byHKUIMsIapBl 60IA B

MaccaHbIH J, aFbIHbI THEFBI3ABIFBIH KeJICCi eKi GomiKkke KiKTeHik:
— ! !
J=J,+J;
MYH/IaF bl
Jp = p; = il i, J+ iy,
Myuzarsl J, = pjii,- KOHBEKTHBTIK arblH, SFHM |-KOMIOHEHTTIH 3aTTBIH TYTac TypiHie

KO3FaJIBICBIHA KOocaThlH yieci. Tikenmeidl OemmekTep/iH >KbULy KO3FaIbICBIMEH OalIaHBICTBI, JEMEK
middysus mpoueciMeH OalIaHBICTBI, Macca HEHTPIHIH KO3FalbIChIHA KATBICTHI AUDQY3USIIBIK aFblH
MBIHaFaH TEH;

!

J =p (ui _uo)

Opi Kapail TYpJeHIipyJiep YIIiH Oi3re MacCaHbIH CaKTaly 3aHbl MEH JKOHE YaKbIT OOBIHIIA
TOJIBIK TYBIH/IBIHBIH

0A 04
p— = p—+ pugradA
ot ot
canapbl 001aThIH OipKaTap MaHBI3ABI TCHACYIEP KAKET.
Kopmaran oprameH >Xbuly-macca anmacy d.S KOHe JKyHeHiH e3iHae imki mpouectep d;S
cebebiHeH 00JIaThIH KY€ SHTPOIUSACHI OCIMILIECIHIH )KbUTAAM/IBIFbI YIIIH TEHACYA1 XKa3albIK:

)
ds
4 ‘,[GdV’

myHAa J . - 6eT OIpJiriHeH yakbIT OIpJIiriHAe ©TETIH TOJBIK SHTPOIUS, O - SHTPONHUS KO3iHIH
KApKBIHBUIBIFBI, HEMece KOJIEMHIH OipiiriHae yakpIT OIpJiriHAeri SHTPOMUsS ©HAIPICIHIH THIFBI3IBIFHI,
dQ=dQn n— abcomot MoHI d(2 6eTKe HOPMaJb/bl OaFbITTAIFaH BEKTOP.

dps _

——==diJ,,,,+0,
dt
c=0.
Byn eki epHek sHTpomnus eHAIpici ¢ OONFaHIaFbl SHTPONHUS THIFBI3IABIFBL OS OAIAHC MeHOeyiH
OPHEKTEU /.

OpOip QHU3MKAIBIK AJIEMEHTap KeJeMJZie YaKBITTBIH Ke3 KeIreH Me3eTiHae owcannviiama Iubce
menoeyl OpbIHAANAbL:

dE=TdS-PdV+) pdm=0
=1

MyHAafrel E, S — THiciHIIE KeneMi V KyHeHIH TONBIK YHEPTHUSCHI KOHE TOJBIK SHTPOIUSICHL, p —
Tene-TeHAUTIK KbICBIMBL, 1 — TeMIieparypa; m;— i KOMIIOHEHTTIH TOJBIK Maccachl; i — i KOMIOHEHTTIH
XAMUSUIBIK TTOTEHIIMANIBL, OJI JKYHEHIH WHTEHCHUBTI (YHKIMACHL. OpOip KOMIIOHEHTTIH XUMHSIIBIK
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MOTEHIMABI L; Oacka KOMIIOHEHTTEpiH Meumepi (MoIb HeMece OOINIIEKTEp CaHbl) KOHE THICTI KYH
napameTpIiepi TYpakThl OOJIFaH/1a KapacThIPhUIATHIH i KOMIOHEHT CaHbl (MOJIb) OOMBIHIIIA CUITATTAMAIIbIK
¢byakuusinap G (I'mbce mortenimansl), F (6oc sHeprus Hemece ['enbmronbl] moreHiumansl), E (imki
sHeprusi) Hemece H (SHTanmbmusiHBIH) JepOec TYBIHABICHI Jen aHbIKTayFa Oonaabl. Ochl Ke3Kapacka
CoMKeC MEHILIKTI § SHTPOMUSHBIH TOJBIK Auddepentuanst [ uoo6c kamviHacyl apKbUIbl AaHBIKTAJIA b

n
Tds = de +pdu—2uidci’
i=1
MYHJAFbl ¢;=p/p — i KOMIIOHCHTTIH CaJBICTBIPMAJIBI MAaCCaIbIK KOHIICHTPAIMICHI HEMece
MaccalbIK yneci (6eniri), v=1/p.
Keneci renneynai TypaeHaipin, ska3aibiK

Pac ra T ai T4

Erep KpicbiM TeH30pBI Py, = Péaﬂ +H[(11ﬂ) +Ho(tz) KypaylmbUIapblH €CKEPCEK, OHIA TEHJIECY

ds pde P dv pZH

MbIHA TYPAC Ka3blJIaibl:

ds leJ 8u aﬁ
p = ——ZZ ZZ
dt a 1 5=l O‘ﬁ a T a=1 p=1
CoHBIMEH XUMUSIIBIK peaKIusiiap 60JIMaFaH Karaai yoIiH 61'pl<0MnOHeHmmi JHCyUeHiy IHmponus
banaucel menOeyiniy Tarbl na Oip TypiH TanThiK. JKanmbel alWTKaHAa OChl ©pHEK) OalKaTaThIHBI —
M30TPONTHI OpTaja SHTPONMS TYBIHAAY >KbUIAAMBIFBIHA €Ki TYTKBIPIBIK KOX(POHUIMEHTI: 9pTypii
KBUIIAMJIBIKIICH KO3FalaThlH TI30€KTENTreH JKa3bIKThIH KabaTTapja bIFBICYIBIK TYTKBIPIBIK JKOHE
OpTaHbIH KEHEIO NPOLECTEPIH/Ie KOIEMIIK TYTKBIPIBIK MaHbI3/IbI POJIb aTKAPAIbL.
Kannel n-xomnonenmmi  cyiie YIIIH aHbIKTaMalapra COHKEC, OSHTPONHs OallaHChI
TEHJCYiHIH HAKThI TYPIH Ka3a allaMbl3:

7= e
ds e - 1 (1) ou,, a,B
pgz—dzv # +qurad[Tj ZJ grad[ j 2 1; o axo = ——divii,

Osinaik 0aKkbLIay CypaKTaphbl.

TepmoarHAMUKAHBIH €KIHIII 3aHBIHBIH JIOKAJJIBI TY>KBIPHIMIAMACHI.
Cakrany 3aHBIHBIH Kbl HHTETPAIABIK TYPI.

G(l‘,l7 ) KaCHUETTIH .J . aFbIH TBHIFbI3/BIFBIHBIH OJIILIEM OIpJIiri..

Y3inicci3aiK TeHIEYIHIH KaIbl TYpL..
Macca neHTpi *KbUTTaM/IbIFbI..
DHTpONUSHBIH 0aaHc TeHJEYl (MKaJIbl TYpI).
OHTpONUS arbIHBI.
DHTpoNHs eHIIpic.
BipkOMMOHEHTTI  Kyiie YIIIH XUMUSJIBIK peaklusuiap KOK >Karaaimaiiiarel SHTPOMUS
©3TepICIHIH JKBUIIAMIBIFBL
10.  KenmkoMmOHEHTTI Xyie YIIIH XUMUSIIBIK peakiusiap >KOK >KaFaaiiaiiIaFbl SHTPOMUSHBIH
OanmaHC TeHIEYI..
Y chbIHBLIFAH d1e0ueT Tizimi
Heri3ri onedouerrep
1 Hnunepaita 2.3., Keccenbman I1.M. OcHOBBI T€OpUH TEIIO(PU3NIECKUX CBOMCTB BemecTB.—M.:
Oueprus, 1978. —248 c.
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11 nexnus

Tyrac opranblH MoAeiblepi, (HEHOMEHOJOITHIK KAacHeTTepi: THIFBI3IABIK, Ae(POpMaLUsIaHYBbI,
TYTKBIPJIBIK, JKbLITY- )KOHE JIEKTPOTKI3TIIITIK, MaccaTackiMaiaay >koHe T.0. TaceiMangay KyOBUIBICTApHI.
TacbiManaay  KyObUIBICTapBIHBIH MOJIEKYNadapAblH €pKIiH JKYPY >KOJBIHBIH OpTallla Y3bIHABIFBIMEH
Oaitnanpichl. MoJeKynabIK MamMmanap/blH aFbIHIaphl.

Tyiiinai ce3mep: Tyrac oprta, THIFBIBABIK, JAeopManusiany, TYTKBIPIBIK, JKbUIy- >KOHE
ANIEKTPOTKI3TIIITIK, MaccartachiManjay, JIupQy3us, TYTKbIPIBIK, KBUTYOTKI3TIIITIK, TpagueHT,
TachbIMaJlJiay, COKTBIFBICY, €PKIH JKYPY >KOJIBIHBIH OPTAIlla Y3bIH/IBIFBI.

Kpickama ma3myHbl. Tyrac opra — 3aTrTapJblH MakpOCKONTBHIK MOJEINI: CYHBIK IEH Traszjuap -
KO3FaJIbIChl MEH KYWIH aHBIKTAUTBIH (PU3MKAJBIK IIamManapbl Y3AIKCi3 YJecTipuireH (TapajraH)
neopManrsIaHaThIH aFbICTBI TYTAc OpTa; a0COMIOTT1 KATThl A€HE —TYTac OpTa MoJiesi 001abl.

Juddy3us, TYTKBIPIBIK KOHE XBUTYOTKI3TIITIK KyObUIbICTapbl Oip-OipiMeH yKcac, cebebi ras
HeMece CYHBIK apKbUIbl OyHIai mpolecTtep Ke3iHAe KeHOip (HU3MKaNbIK MamalapblH TachIMajJlaybl
Oaiikanansl. Kounyemmpayus epaduenmi Oap Oonybl ceGeOiHeH >XyieHiH Oip OeririHeH eKiHIIICiHe
maccanvly TaChIMANAAYbl Ougghysus Nen atanajbl; ablH AHCblIOAMObIKMAPbIHbIY epaoueHmi 6ap 0O0Jybl
ceOebiHeH ra3 Hemece CYWBIK apKbUIbl XKYHeHIH Oip OeiriHeH eKiHIIICIHe umnyabcmiy TachbIMalaybl
MyYymKbIpablK A€ aTajajbl, memnepamypa 2cpaouenmi OO0y HOTHKECIHIE JKbUIYJBIK OHep2UsHbil
XKyHeHiH Oip OeJiriHEH eKIHIIICIHE TachIMalJaybl JcbliyomKizeiuimik Aen atanajpl. JKaambl OChl YII
HpOLEeCTI macvimanoay npoyecmepi neini. Bipiik yakpITTa MOJIEKYJIAHBIH COKTBIFBICYBIHBIH OpTalia
CaHbl COKmMbIebICYy ofcuiniei JAeN aramansl. Monekyna e3iHIH 13iHIIE€ €Ki COKTBIFBICYBl apallbIFbIHA
Y3BIHJIBIFBl 9p TYpPJIL XKOJ Kypeldl. EpkiH *XKypy >KONBIHBIH OpTaila Y3bIHIBIFB A (JsMOma) Oipiiik
yakpITTaFbl kojdra TeH. Auddysus xosddumumenti can xarpiHaH 1c yakpITTa OipiiK aynaH apKbUIbI
rpaaueHTi 6ipre Teq 6onranna ¥YTeriH quddysus arblHbIHA T€H. 1YmKbIPAbIK KOI@uyueHminiy CaHIbIK
MEH1 JKBUIIAMIBIK TpaaueHTi Oipre TeH Oonrannma, Oipiik aynaHra ecep eTeTiH K%omke TeH. Ocbl
KapacTeipraH  %omn  TaceiMannmay  KEObUIBICTapapl  CUNATTaWTHIH D,n, ¥ (KbUTYOTKI3TIMITIK)

KO3 PHUIMEHTTEPIH CaNIBICTBIPCAK, apachiHia OailnanpicTap 0ap eKeHIIrH K¥ peMis:
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p=Ly=2m

3 pc,
1
n =§nmo<v>l =pD,

1 c,n
X = Enm,,<u>cvi = m_,, s

) 3 _pmy , ,
MI'HIarelr p =myn = — ra3ablH THITBI3ABITEI.

kT
Erep Gapmbik MOJIeKyIa KO3FaIa bl )KOHE KOZFAIBICHI Op TYPJIi )KbUIIaMIBIKIICH OTE/1 IeCeK, OHAa
(8.1) Termeyni +2 kospduimentine kebeiTy Kepek (momenueycis Gepemis). CoHbIMEH Tek OChl A
MOJICKYJIACHIMEH FaHa OIpJIiK YaKbITTa COKTBIFBICATBIH MOJICKYJIaJIap/IbIH OPTAIlla CAHbI:

z=~2nc? vn. (8.2)

Bipimik yakpITTa MOJIEKYJIaHBIH COKTBIFBICYBIHBIH OpTalla CaHbl COKMbI-8bICY Jfcuiniei Jien
aTajajpl.

Enpni Oipiaix kesnemzeri GapibIK MOJIEKYJIAIapAblH ©3apa COKTHIFBICYBI-HBIH OpTalla CaHbl Z, -Hi
aHbIKTaiibIK. O yIIiH Z, -Hi OIpJiK KeleMAeri MOJIeKyla caHblHa KeOelTeMi3. OpOip COKTBIFBICYFa €Ki
MOJIEKyJIa KaTbICa-ThIHBIH €cKepin, KeOeHTyHiH HOTHXKeCiH ekire Oenyimi3 kepek (exi MoJie-Kyia Oip
COKTBIFBICY/IBI Oepeni). YII HeMece OJaH KeIl MOJIEKYJalap COK-THIFbICYBIHBIH BIKTUMAJJIBIFBI ©TE€ a3,
COHJIBIKTAH OJIap ecernke anblHOaiapl. Ockl alTKaHHAH ra3fblH OIpiiK KesleMiHae OIpJiK yaKbITTarbl
COKTBIFBICY CaHBbI:

n '\/3 27 2
,=—z=——no-vn". (8.3)
2 2
Erep maccamapel m,, >XoHE m,, €Ki MOJIEKyJjajap apachlHJa COKTHI-FbICY 0OJica, OHIA Tra3JblH

z

Oipitik KesxeMiHe OipIliK yaKbITTarbl OJapAblH OapibIK COKTBIFBICY CaHbI YIACCTIPUTY (QYHKIHMICH! apKbUIbI
€CEeITEeNITeH, MbIHAaFaH TeH 0o1abl (Janenaeyciz oepemis):

12
27rkT(m0] + m(,z)
=2n;n,c (8.4)
Zp My0 .
o,+0, .
MYHJaFbl 0, =————, 0,,0, — MOJIEKyJlajap AMaMETpl; n,,n, — CAHABIK ThIFbI3AbIKTAPHI.

2

12 nexnus

Tytkeipneik. OptaHblH aedopmanusiiaHy Ke3iHAE DJHEPTrHus JUCCHUIALUSCHIH aHBIKTAUTBIH
TaceiMangay KyObUTbICHl. CaHIBIK curiathl, HbIOTOH 3aHBL. DJEMEHTap KUHETHKAIBIK JKOHE KaTaH
KHMHETUKANBIK Teopuschl. CYHBIKTBIH TYTKBIPIBIFBL. [a3gapaplH JKOHE CYHBIKTBIH TYTKBIPIBIFBIHBIH
TeMIepaTypa MeH KbICBIMFa TOYEIIUIIT .

Tyiiinai ce3mep: TyTac opra, THIFBI3IABIK, JAedopMaIUsUIaHy, TYTKBIPIBIK, MaccaTachIMaljaay,
TYTKBIPJIBIK, TPAJAMEHT, TACKIMANJIAy, COKTHIFBICY, €PKIH )KYPY KOJBIHBIH OpPTAallla Y3bIH IbIFbL.

Kbickama wmasmynbl. OpTadbslH  JgedopManusiaHy Ke3iHAe SHEeprus JUCCHMAIHSICHIH
AHBIKTAWTHIH TaChIMAJay KYOBLUIBICH TYTKBIPJBIK Jciini. byHmaii arbicTa ra3plH OpTaChIHIAFBI KOFAPHI
Ka0aTTaH, JKbULIAMABIFBI Killli, 6assy KO3FajaaThlH KabaTTapra UMIYILCTIH TackhIMalaaybl Oalikanassl. ['a3
arbIHBIHBIH (z) KBUIAMIBIFBIHBIH Ka0aTTaH KabaTKa e3repyi, du/dz XbUIIaMIBIKTHIH TPAIMCHTIHIH

naiina 6osybiHa okeneni. COHIBIKTAH, KaTap JKaTKaH ra3fablH op TYPIl u ,u, KbUIAAMIBIKIICH KO3TalaThiH
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€Ki KaOaTbIHBIH apachIHIAFbl IIEKapaja wKi yukeric Kywid €cep eTeTiH O00Jaapl, OHBIK I[IaMackl
TOMEHJIET1eH SMITUPUKAIIBIK (OPMYyTaMEH aHBIKTAIa Ibl:

FZ—TI—,

MYHJaFbl F — Ta3[blH KaTap KepIIilec XaTKaH KabaTTapblH O6JETiH >Ka3BIKTHIKTHIK OipIliK
ayJlaHbIHA TYCIPUITEH KYII; 1 — MYMKbIPIbIK KOdpduyuenmi HeMece iwki yuxenic Koagguyuenmi nemn
aTanajipl.

byn Ttexneyni M.Hpioron TaraiibiHgaraH, erep 1 JIedopManusiaHy XbUIJIaMAbIFbIHA TEYENCi3
Oonca, nmen opeiHAananbl. [a3mpik (CEFHBIKTBIK) €p Typii KabaTTapbIHBIK LY(Z) KBUTTAMIBIFB  OCHI

TYTKBIPIBIK (HeMece IImKi YyiiKenic) JereH KacueTiHiH apkacbiHaa TeHeneal. COHBIK HETHXKECIHEH
opTaHbIHAehOpMAIUSUTAHY KBUITAMABIFBIHA TOYEI 11 KEPHEYITIKTEp maiia 001abl.

Ocwiman  mymxwuIpavlK Ko @uyuenminiy CaHABIK MOHI JKBUITAMIBIK TpagueHTi Oipre TeH
Oonranza, OipJIik ayJjaHFa ocep eTeTiH Kyuke TeH. by koapduuuenttin CU xyliecineri emmem Oipiiri
Kke[m-c.

KaraH kMHETUKANBIK TEOPUSHBIH OIPIHIII JKYBIKTabl OOWBIHINA Ta3a Ta3 YUIIH TYTKBIPIBIK

KO3 PHULIMEHTI MbIHAFaH TEH :
N MT

20y (2,257 >

[n] 107 = 266,93
(o)

MyHIa¥Fbl 1| -TYTKBIpIBIK, T/cM ¢; T — temmeparypa, K; T'=kT/e - kenTipinren Temmeparypa; ¢ —
COKTBIFBICY JMAMETPi, ©3apa PEKETTeCy MOJIEKYJIaapaiblK MOTEHIHAIABIK (YHKIIUSHBIH apameTpi; M —
MOJIEKYJIAJIBIK CaJIMaK.

["a3apapiH OMHAPIBIK KOCMACHI YILIH TYTKBIPIBIK KO3 GUIMEHT] Oblaii ecenteneni:

J2M M, T (M, + M)

[7], 107 =266,93

2~ (2,2)% )
o Q7 (1)
Mynnaret T — temmeparypa, K; T ,=kT/e;; - xenripinren temmneparypa; M, , M, — 1, 2
KOMITOHEHTTEP/IH MOJIEKYJIANbIK CaJMaKTapbel; Gj2 (QHTCTpEM), en/k - e3apa opekerTecy

MOJIEKY/TaapalbIK TOTEHIHANIBIK (DYHKIHSIHBIH napamerpiepi; TacsiMangay kodddummentrepi QU —
COKTBIFBICY HHTETPAJIbl, MOJIEKYJIaapaiblK KYIITEP/iH 3aHIbUIBIKTAPbIH CUIIATTAN bl

13 nexkuus

Huddysus. XKyileHiH >HEPTrUsACHIHBIH TUCCHUINAIMSIIAHY Ke3iHiH Oip Typl, MaccaTachIMaiaay
KYObUTBICHI. O3iHAIK >koHe e3apa nud¢y3us. PukrTiH OIpiHIII JKOHE eKIHIII 3aHAapbl. DJIeMeHTap
KUHETHKAJIBIK KOHE KaTaH KWHETUKAIBIK Teopusichl. CyibIK, KaTThl Aeneneri nmudoysus. Auddy3usabin
6acka typuiepi. ['a3gapabis jxoHe CyHBIKTBIH Aud dy3ust kodpPUuueHTepiHiH TeMnepaTypa MEH KbIChIMFa
TOYeJIUTIr.

Tyiiinai ce3gep: TyTac OpTa, THIFBI3MBIK, JKbUTY- OHE 3JEKTPOTKITIIITIK, MaccaTachMajnay,
T Qy3us, TpaueHT, TacbIMalay, COKTBIFbICY, €pKIH JKYPY KOJBIHBIH OPTAIla Y3bIH/BIFBI.

Kbickama Ma3MyHBbI.

Konnenrpauust rpaauenti cebebiHeH 3aT TackiMaijaHybl aud@ysus nenm atananasl, Ta3a 3aTTa
(e3nix) nuddy3usuiblk nponecceteni. Maean epitinaine auddy3usuibK aFrblH KOHIEHTPALMS TPaIUeHTIHE
nponopuroHain, Aud@y3us KbUITAMABIFBIMEH TBHIFBI3JIBIK T'PAJUCHT] apachIHJAFbl CBHI3BIKTBIK KaTBICTHI
KepceTe/1; MPOTOPUHUOHAIIBIK TYPAKTHICH MU dy3ust KodppuunueHTi 60mabl, OyHbl QUK 3aHbI ACHII.

i COPT MOJIEKYNadap bl aFbIHBIHBIH THIFBI3IBIFBI YIIIH TEHCYIH MbIHA TYPJE Ka3aMbl3:

1 dn,
Yy =Ji =_§<Ui> il

HEMCECEC
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MyHparbl  j,-i COPT MOJEKYJAIapAblH CaHIBIK AaFbIHBIHBIH  THIFBI3ABIFBI,  j,-I COPT

MOJICKYJIaJIap AblHb Maccanblk arbIHbIHbIH TbIXBI3ABI-tbI; O, = m,n; — a3 KOCHACbIHbIH I KOMHOHGHTiHiH

i
TBIFBI3IBIFEI; <U,~> — i copT (KOMITOHEHTIHIH) MOJIEKyJIaJapIblH OopTamia apuMETHKAIBIK KbUTIAMIBIFbI;
dn, / dz — CaHIBIK KeJEeMJIK KOHIEHTPALUSIHbIH TIPagueHTi; dp, / dz — MacCabIK TBIFBI3ABIKTHIH

TpaueHTI.
Kartan KMHeTHKaJIbIK TEOPHUSHBIH OipiHIII JKYBIKTabl OOWBIHIIA Ta3lapiblH OWHAPIBIK KOCHACHI
yiid 1uddy3ust kospourmenTi Oblai ecenrenei:

T3 (M, + M)/ 2M M,
pop QG (1)

[D,, ] =0,0026280

b

.2
Mymnnarsl Dyz- e3apa muddysus kodppuuueHTi, cM/c;  p — KbIChIM, aTM.
Erep ockl epHekTi 6ip KOMIOHEHT YIIIH a3aThlH 0oJIcaK, oHAa o3k Auddy3us kodpPunreHTin
aHBIKTAUTBIH (POpMYyIaHbl TA0AMBI3:

NT /M
poRQ(T7)
Heri3ri onedouerrep

[D], =0,0026280

1 Mnunepaita 9.9., Keccenbman [1.M. OcHOBBI TeopHrH TEIUIOPU3NIECKUX CBOMCTB  BeliecTB.—M.:
Oueprus, 1978. —248 c.

2 Kupunnmuna B.A., CeiueB B.B., llelingmuua A.E. Texanuueckas TepMoAWMHAMHKA: YYEOHUK IS
BYy30B.-M.: OHeproaromuznart, 1983.- 416 c.

3 MonnabekoBa M.C. TepmoauHaMuka HEOOpaTUMBIX IMpOLECCOB: YueOHOe mocobue.- AJMarhl:
Kazak ynusepcureri, 2004.-102 c.

4 Kopsyn W.H., TlospkoB N.B. ®usuka peanmpHoro raza u xkuakoctu. — Anmartsl, Kazax
ynuepcureri, 2007. — 166 c.

5 Monnabekoa M.C. KaiiTeiMchI3 mporiecTep TepMoauHaMukacel: OKy Kypaibl.- Anmatel: Kazak
ynuepcureri, 2009. — 118 6.

a. KocbsiMina aneduerrep

6 AckapoBa A.C., MonnabekoBa M.C. Monekynanbik ¢usuka: OKynbK.- Anmartel: Kazax
yauepcureri, 2006.- 246 6.

7 bazapos N.II. 3agaun mo TepMOJMHAMUKE M CTaTUCTHUECKOW ¢u3uke: YuyeOHoe mocobue.- M.:
Bricmr.mk., 1997.-351 c.

8 Mumenko, YepenennukoB M.A., Ky3pmuH. Pacuer Temnopu3nyeckux CBOMCTB BEIIECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

9 bazapos W.II. Tepmonunamuka. YueOHUK /Ui yH-TOB.-M.: Beicur.mk., 1991.-375 c.

10 Pun P., Ilpaycuun JIx., llepsyn T. CpoiicTBa ra3oB u xuakocteit: CnpaBouHoe mnocobue.- JI.:
Xumus, 1982.- 592 c.

11 Meiicon 3., Cnepiunr T. BupnansHoe ypaBHeHue coctosiHus.-M.:Mup, 1972.-280 c.

12 I'mpmensnep k., Kepruce Y., bepn P. Monekynsaphas Teopust ra3oB u sxuakocreil.-M.: WJI,
1961.-929 c.

13 Kazakma-opsiciia, opbIciia-Ka3akiia TEPMUHOJIOTHIIBIK co3/iK. dusnka sxoHe actpoHomus /KP

YkiMeTi JKaHbIHAAaFrbl MeEMJICKeTTIK TEpPMHHOJOTHS KOMHCcHsichl  OekiTkeH //K.O0miramapos,
K.bakteibaeB, P.bamapynei, C.UcataeB, M.M.Kampixkeno, T.C.KoxkanoB, A.K.KycaifbiHOB,
M.C.MonnabekoBa, M.I36acapoB.— Anmarsl: Payan, 1999. —296 c.

14 nexnusn

Keutyanmacy  (Hemece  KbUTyTackIManjay) —  KaWTBIMCBI3 — Tele-TeHJIKCi3  Mpoliecc.
XKeutyracsiMangay Typiepi: )KbUTYOTKI3TIIITIK, KOHBEKIHS, KbUIYJBIK cayieneHy. JKblTyeTKI3ril-
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TiKk. @ypbe 3aHbl, XbUTYOTKI3TIMTIK KO3(PUIMEHTI. DIeMeHTap KUHETUKAIBIK XOHE KaTaH
KMHETUKANBIK Teopusichl. CYHMBIK, KATThl JEHENeri >KbUTYOTKI3TimTiK. ['a3mapablH KoHE CYUBIKTHIH
KBUTYOTKI3TIIITIK KOA(PHUIIHMESHTTEPIHIH TeMIepaTypa MEH KbIChIMFa TOYEJILTIr].

Tyiiinai ce3mep: Tyrac opra, THIFBIBIBIK, JAehOpMalUsUIaHy, TYTKBIPIBIK, JKbUIy- JKOHE
ANIEKTPOTKI3TITIK, MaccarackiManuay, JIudpdy3us, TYTKBIPIBIK, KBUTYOTKI3TIIITIK, TpagueHT,
TachIMaJIJIAY,.

Kbickama Ma3MyHBI.

Temneparypa albIppiMbl ceOemiri  OOJNIATBIH  KEHICTIKTE ©3/IrHEH KBUIYABIH Tapaaybl
JHCHLILYAIMACY HEMECE JHCHLIYMACHIMALOAY TIPOLEC] eIl aTanaabl ’KoHe OyJ1 KaUTBIMCBI3 Ipo1iece 00abl.
KeumynplH TachIMaJaybIHBIH YII TOCUIAEpPIH KapacTelpyra Oomamsl: 1)  orceinyemxiseiwmik -
TemrepaTrypaiapsl  opTypiai  Oip-OipiMen TyiiceTiH JeHenepAiH (Hemece JeHe OeJiKTepiHiH)
MHUKpOOOJIILIEKTEPIHIH ©3apa opekerTecy ceOeOiHeH; 2) KoHeekyus — 3aTThIH KEHICTIKTE TyTacTai
KO3FaJIbIC HOTIDKECIHEH TYBIHJAFaH JKbUTYy (KOHE T.0. KaCHETTEpAiH) TaChIMAJaHYbI, KAUTBIMCBI3 MPOIIECC,
arbICTBI opTanapzaa (ras, CyibIK) OaiiKaia/pl, *KbUTyOTKI3TIITIK Oipre eTeni; 3) >KbUTYJBIK COyJIEIEeHY —
AJIEKTPMArHUTTIK ©pICl apKbUIbl >KBUTYJBIH TachbIMalAaybl, OyJl Ke3lle JKbUIy OpiCTIH SHEprusicblHa
aifHaaJpl XKOHE KEpICIHIIE - epic YHEPTUACH KblIyFa. Temneparypanbik epictiH T=T(X,y,z,t) TeHaeyi
HET131H/I€ JKBUTYOTKI3TIIITIK CalJapbIHAH 3aTTaFbl JKbLUTYy TaChIMAIIAYbIH Ke3 KeIreH CUIaTTaMallapbiH
ecernreyre 00IabI.

JKbutyeTKI3TIITIK TpoIeciHiH Heri3ri 3aHbl, Dypbe 3aHbl ToXiprOe OOWBIHINA TaFalbIHIATFAH
SMIUPHUKAIBIK 3aH, KaJIIbI )KaFAaiaa ObUTai jKa3buIabl:

q =—yxgradT ,

MYHJarbl é — KbLTY (BHCpFI/Iﬂ) arbIHbIHBIH ThIFbI3AbIFbIHBIH BCKTOPHI.

ConbiMeH, (+z) GarbiTTa O XKa3bIKTHIKTHIH OIpJIIK ayJaHbIH OIpJiK yaKbITTa KUBII ©TETIH JKbLTY
(oHEprusi) aFrbIHBIHBIH THIFBI3AbIFBIH ObLTal aHBIKTAMMBbI3:

1 dT
¥, =q. =—§<U)m0ncv/l P

OcbIAaH KBUTYOTKITIIITIK KOA(PPHUIMEHTIH aHBIKTaUThIH (POPMYIIaHbI MbIHA TYP/AE Ka3aMbl3:

1
X =—nm0<u>ﬂcv ,
3
MYHJAFbl ¥ — JKBUIYOTKITITIK KO3(pQULMEHTI, n — Ta3dblH CaHIBIK THIFBI3ABIFBI, m, —

MOJIEKYJIa Maccachl, A — €pKiH KYPY >KOJIBIHBIH OpTaIlla Y3bIHABIFbI.
Kartan KuHETHKaNnbIK TEOPHSHBIH OipiHIII JKYbIKTabl OOMBIHINA Ta3a ra3 YLIIH >KbUTYOTKI3TIMITIK
KO3 PHUIMEHTI MbIHAFaH TEH :

NT /M 15 R
T A M [77]
(Th2)

MyHaafFbl A - XbUTyoTKI3TITIK Kodpduumenti, kan/ cm ¢ K; T — temneparypa, K; T =kT/e -
KEJTIPUIreH TeMIepaTypa; G — COKTHIFBICY TUAMETPi, ©3apa dpeKeTTeCy MOJIEKyIaapasblK MOTEHIHAIIBIK
GyHKIUSHBIH TapamMeTpi; M — MOJIeKyIabIK CalMak.

["a3mapapiH OMHAPIBIK KOCHACHI YILIH KBUTYOTKI3TIITIK K03 duimenTi Oputail ecenrenei:

\/T/(M +M,)/2M M,
QEY(T)

@uk 3aHbl xoHe Dypbe 3aHBIHBIH MAaTEMaTHKAJBIK TYpJIepi yKcac; KYObUIBICTap HEri3iHze
MOJIEKYJIaJIbIK TachIMaJIayIblH OipbIHFall MexaHu3Mi jkaTaabl. DUK 3aHBIHAA — Macca TachIMaJAayshl,
@ypre 3aHBIHAA — SHEPTHsI TaChIMANIaybl O0TaIbI.

[A], 107 =1989,1 107,

(A, ] 107 =1989,1
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Heri3ri onedouerrep

1 HInunspaiin 3.93., Keccenbman I1.M. OcHOBBI TeOpur TETIO(YU3MUECKUX CBOWCTB  BEIIEeCTB.—M.:
Oueprus, 1978. —248 c.

2 Kupuwmn B.A., CeriueB B.B., leitnamua A.E. Texauueckass TepMoaWHAMHKa: YUYEOHUK IS
BYy30B.-M.: OHeproaromuznart, 1983.- 416 c.

3 MongabexoBa M.C. TepMoanHamuKa HEOOpaTHMMBIX HPOIECCOB: YueOHOe mocoOue.- AJMAThI:
Kazak ynusepcureri, 2004.-102 c.

4 Kop3yn WN.H., TlospxoB M.B. ®duszuka peanbHOro raza u KuUAKOCTU. — Anmatsl, Kazak
ynuepcureri, 2007. — 166 c.

5 MongabexoBa M.C. KaiiTbiMchI3 mporiectep TepMoauHamMuKkacsl: OKy Kypaibl.- AnMatsl: Kazak
ynuepcureri, 2009. — 118 6.

a. KocbsiMina aneduerrep

1 AckapoBa A.C., MonnabekoBa M.C. Monekynanbslk ¢usuka: OKynslk.- Anmatel: Kazak
ynuepcureri, 2006.- 246 6.

2 bazapo W.II. 3agaun o TepMOAMHAMHUKE U CTaTUCTUYECKOW (pusmke: YuebHoe mocobue.- M.:
Beicm.mk., 1997.-351 c.

3 Mumenko, YepenennukoB W.A., Kyspmun. Pacuer rtemnodusnyeckux CBONCTB BEIECTB.
Momnorpadus.-Boponex: Uzn-so BI'Y, 1991.- 208 c.

4 bazapos W.II. Tepmoaunamuka. YueOHUK s yH-ToB.-M.: Beicir.mik., 1991.-375 c.

5 Pun P., Ilpaycuun Ix., Hlepyn T. CoiicTBa ra3zoB u xkuakocreil: CrpaBoynoe nocoodwue.- Jl.:
Xumus, 1982.- 592 c.

6 Meiicon O., Cnepaunr T. BupnansHoe ypaBHeHue cocrosiHus.-M.:Mup, 1972.-280 c.

7 Twupudensaep Ax., Kepruce Y., bepa P. MonekynspHas teopust ra3oB u xuakocreid.-M.: NI,
1961.-929 c.

8 Kazakma-opsicia, opbICIIa-Ka3akiia TePMUHOJOTHIIBIK co3aik. dusuka sxoHe actpoHomus /KP
YkimeTi KaHbIHOaFbI MEMJIEKeTTIK TEepPMHUHOJIOTHSI Komuccuschl OekiTkeH //K.OOmiramapos,
K.baktpibaeB, P.bamapyner, C.HcataeB, M.M.Kanmeikenos, T.C.Koxkanos, A.K.KycaiibiHOB,
M.C.MonnabekoBa, M.I36acapoB.— Anmarsl: Payan, 1999. —296 c.

15 nexnus

Aiikac kyObuibicTap. Tepmomuddysusa. Hiodyp s3ddexri. TepmodnekTpiik KyObUIbICTAp.
KopeITeIHABIL.

Tyitinai ce3mep: TYTKbIpAbIK, aupdys3us, OGapomuddysus, tepmomuddysus (3dpdexkr Cope),
KBUTYOTKI3TIIITIK, 3JIEKTPOTKITIIITIK, TepModddekt, 3ddexr [lodypa, rpagueHt, TacsiManiay,
TEPMORJIEKTPIIIK KYObLIBICTAP.

Kbickama Ma3MyHBI.

Erep kenkoMnoHEHTTI OIpTEeKT1 )Kyiieie KOHIIEHTpaLus, KbICHIM JKQHE TeMIleparypa IpaJlueHTTepi
0osca, oHJIA Keneci TackIManaay KyObuUibicTaphl maiga Oosaapl: qudQy3us — KOHIEHTPALUs IpaaueHTi
ceOeOiHeH 3aTThIH TachIMallaybl, 9AETTer1 (e31He MEHIIIKT1) AU} yY3UsIBIK IPOIECC; )KbUTYOTKI3MILITIK —
Temreparypa TIpaaueHTi ce0eOiHeH JKbUIYJIbIH TachiMayijgaybl. AMKac TmpoliecTepiHe >KaTaThlH
KyObubIcTap: Gaponuddys3us — KbICbIM ceOenii 00JaThIH MPOoLEecC, IeMEK KbIChIM I'PaJHeHTI eceOiHeH
3aTThIH TacbkiManaaybl; Tepmoauddysus (3¢pdext Cope) — Temmeparypa rpaJueHTi eceOiHEeH 3aTThIH
TacbIMaNiaybl; TepMo3ddekt Hemece TepMoauby3UsIIBIK 0apodPPEKT - KbICHIM TpaJueHTi eceOiHeH
KBUTYIbIH ~TachiMangaybl; TudQy3usinslk  Tepmodpdext (3pdexr [lrodypa) — KOHUEHTparus
IpaJueHTIHIH O6ap O0OJybl >KbULy aFbIHBIH TYJbIpajbl. IJJIEKTPOTKI3rIMTIK mpoluectepinae IlenbTse
apdekri, 3eedbex dhdexti TomMcoH KYOBUIBICHI XOHE T.0. TEPMOAIEKTPii Kalhkac KyOBLIBICTAaphI
Oaiikanajbl.
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