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oHeprusichiia aybicans (omwi kansmap)] Ochutaiima naina
BOMATLIH KBICHIM  BIKNAAZAPBl  OTC YJIKCH aMILIMTYanapra
KeTel, Oyl KAFY  KOHALIDFHICHHEIH — KOHCTPYKIUICHIHEIL
GY3BUIYBIHA WIBT KeMei. YKCH WHKCHEPK KhisblryIbUIBIK
TYFBI3ATBIH  KWILIUIAPABH  TYPAKTaHY — MOCCI KOITCICH
TEOPETMKTE MCH DKCTIEPHMEHTATOPJIAP/BIH HA3APBIH 4y 1apTalbl.
Byl Keyle MIKCHEPTK  CCCITCPUiH  eHOCpi  pakCeTabIK
KOSFAFLINITADAL,,  [A30TYDGOTCHCPATOPIAPAL,  {TCH  Kaiy
KO3FArbIITADbi MCH Kary KOHIBIPFELIAPbIH KOHCTDYKUMSAIAYMCH
FaHa WCKTC/MCHL, ce0ci Kb TeK KLUTY KO3 FaHa CMeC,
CONaii-aK  OTHMAADABI GArabl XHMMIBIK ~OHIMACD  MCH
KapThUIaii OHIMICPIC OHICY/IH TEXHONOTHSIBIK. KYPA/Ibl PeTituie
aliTaTaHBLIb.

l-CypeTTe KapanailbiM Aamunapabi XKalbmiHH (1IpOTial MeH
aya KOCTACHHBIN) KYPHUTBIMEI KOPCCTUITCH. JICi3 KapKBIPaiTHIH
WILIPAK, WEHGEPIHIE Peakuus ayMacsi HEMCCE Harbin uiebi GOTLITT
TaBbUIATEIH  AMKEIH  KCCKIlCATEH KOHyC OGaiikanamsi, Llert
MiINiHi KAHADFEL TYPIHC, AFHM a3 arblHBIHIG KLULIAWIKTAD
epicin KaJWIITaCTHIDAT I KYPHUIFEL TYDIHC Toyemti. JKamaprui
ay3LIHAH WLIFATLH KAHTHII KOCIA KOHYC illiHe Tapaiais Xoic
COMFBL KaHy OHIMAEDi DETiHC KOHYCTHH LICTiHC WIBIFQhl.
Oprypai KocIalap YIIH OTHHHBIH TONHK TYPICHY YaKbITEU
KanbiH we6i werire 107 - 10°° ¢ Kypaituml.

I-cypem. Hponanina, ayawen aparacmeipuiseat Kocnacwinbin
KOMYCMIbIK HaHGpeHOazb Heaabinb.

Orwiira Kol XoHE CTCXMOMETPHSUIBIK KOCHAlap  YIIiH
WenTeH  Keiiuri Kauui OBNLICk  mene-mendik aymaest GoIIBIT
TAGBUIAB J1d, CHIPTKBI KOHYC JCTI aTaathi. OAarbl rayiapibie
Kypambi

H,0 < H* + *OH xone CO, < CO + O
PEAKIMSUIAPHHLIN  Tere-TCIUIKTEpiME  anbIKTanams.  Ercp
OThHFa Gail KOCHANApAA CHPTKB( KOHYCTA TOTHKTHIDFBILITBI
Juddyusch Gy ayMaKKa LICKTCYJi GOnica, OHAA MHPOIW3
peaKIMsIapbl Kypei.

KOMIpCYTcK CMCC  OTHHAGD KOCTIANAPIHBIH  KaTbIHAapEl
ocuiFaH yKcac Gounin Kenemi. Byi KocmanapablH TYpaKTh
Kannaphn Tex 0,13 - 1 kIla TOMeH KbichIMIapia anyra
Gonal. Peakinst ayMArsl oTc aiKLIH KACKUI-KOTULLp TyeKe ve
Gosatbt, Terie-TEHJIK ayMarbl KapKLULBUTBIFEL a3 KACHUI TYCKS
Gosnaapl. Kocna KOMIOHCHTTCPIHIH KCHGIp KaTbIHACTAPBIHIA
KaHraH rasgap KBI3bUI  TycKe M Gonamml, 6y
KOWiCHCAUMSNANFAaH  (asaHBIH  TYSUIYiHE  HETi3ieIrcH.
AJIOMMIMH, MarHMii KOHC 0acKa MCTAMIAABIH OTTCK, aya
HeMece KoMIPTEK MOKCHJIIMEH KOCTTa/IapLi OCEUTal KaHabl.

Ercp XaHapreira OTLHHbI GCPiTyiH KoGeiTee, OHa Xabi
KONYCHHbIH  OMIKTIF  occfi.  AFHHHBH  Geqrini  6ip
KGUVIMIWTHHAA  KaTBH  KaHAFbU@H  Y3UICAi.  OTHIHHBI
Gepinlyitl  asaliTKaHga  KOHYC KBCKaphim, "cekipinl — ery”
GuitKAJMa/bl - KATBIH KAHAPFBI KYBICHIHIIA arbIHFa KAPAMA-Kapehl
Tapajaibl. Byl KalLIHHBIH KO3Fally KEUUIAMIBIFBIHA Kapenl ra3
AFBIHBIHBIH  KLUU@MIBIFBIHA  TSH  0OJIbICTa  Kanbid  me6i
OpHANACATHLIHEIH KOPCeTeil.

Kanbn  weGilc  GArbITTAIFaH  HOPMAJbIIH  GAFBITHI
GOiiLIHIIa KL ICGIHIH Tapaly KULIAMIBIFEL  KOCTIAHBIH
HKaybUHbIH HOPMATHbI KbUVAMABITEL JCTT AT/,

BepisireH Kocrna YUl Kauyabii HOPMaJbIbl XKbiLIaMIBIFB
TYPAKTH 1aMa GONBIN TAGKUIAB, O KBICHIMFA IaMAJIbl, a
TEMIIEpATypara aitrapisirai TOyeut. Kypamst
CTCXHOMCTPUSUIBIKKA KAKbIH KOCHANAPAMI Ka/IbiHAaphl  YUIiH
HOPMAJIBIBI  KBULAMIBIK Uy (EM/C) MAKCHMal MOHIC TeH.
Texuukata Oyl NIAMAHBIN  ODHBIHA KAHYILIH — MACCAJIBIK
KULTAMIBIFBH Up [KE/(MEC)] Malitanananss. By wama xaist
meGiHin - ayjaHbiHa  Toyeaal.  TEXHMKANLIK  KajibHaapia U
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KOOCHTY YUliH arblHAap KYWITi YHBITKBUIAHAAB - OChinaiia
XaFy KOHIBIPFBICLIHBIH KBUTY THIK, KePHEYTili apTas.

Orpin Gipmama  aprhik  GonraH  Xarjaiia  Gapabik
KOMIPCYTCKTEPAIH  KalbiHAapbl  GacTankbl ilUKi  KOHYCTBIH
TOBCCIHCH CHIPTKBI KOHYCTBIH OPTAJIBIK GOJIriH KAMTHTLIH Caphi
TYCICH XapKblpaiiZbl. /APTBIK OTBHIHHBLIH MeJIepi KoOeireH
calfbiH  KAJBIH TOJBIK Caphl TYCKE OOSUIBIN, ~KYHCICHC.
KanbiHepiH ~ Mymladi  xapkeipayl C;, CH  xose CN
PaIMKaIIapbiHbH GONyBIMCH TYCIHAIpUieai. By Xansmaapasii
VK-obnbichirna  (280-350 mM) ‘OH  pamwikansmas, HK-
obnsickiiia H,0, CO xomne CO; (1-5 MKM) MoJieKylaiaphiHan
AmbIK XapKeipay GaiKasaubi)

Kanbinnars Kbi1y GosinyIiH KoseryliK KeLIIAMILELIH
ecentey oaicTemeci

Koty  GeniHy  KADKBIHIBUIBIFE  OHBIH @ KeJeMIiK
KOUUAMIBIFLIMEH, SIFHM OIpK  YaKbITTa KeJeM  OGipJiriHie
GOMHCTIH KbLLy MOJUICDIMCH CHIIATTANANH. Byl IIaMaHbiy
KCHICTIKTC Tapajiyhi, SITHH OHBIH TIPOQMII XaHy ayMarbiHIars!
XHMHSUILIK, PeaKUMSLIAp/IbiH, KBULIAMIBIKTAPLIHLIH TIPOGUITiMEH
AHBIKTataAbl  KoHe GenceHAi  GoNWICKTCP MEH  ONapIbIH
KOHUCHTPALMSNAPLl  Typaibl Mariymar Ocpe ananel. JKbuty
GoJliHyAiH KONCMIK KbUIIAMIBIFBI TIKEJICH TOXIpUOe apKbiibl
omenbeiili. OHbI XKaJbIHHBIH, GacKa MapamMeTpIIcpin  oJey
HOTUXCJIEpi Herisine ecenTeii.

AubiKTaMara  coilKec  XbUly  GOMHYGH  KOJNCMIK

KbUIAAMILIFBIH
© =Y HK (K0 )

dopmysacsl GoibiHma ccerrryre Gostannl, MyHmarsi H; - razas
KOCHIAHBIH, i-KOMIOHCHTIHIK MOJLIIK SHTanbmasich (JLK/MoJb),
Ki - OCH KOMIOHCHT GOWBHIIA XUMMSIBK —PEAKLHSHBIN
KOCBIHIIB KBUIIAMIBIFE! (MOJIL/M ). |

Byn dopmyna GoiiblHina  eccrrey  YHIH  XMMMSUILIK.
PCAKUMSANAPIBIH KOCBIH/IBI KRUIAaM/IBIKTaPBIHBIH K;
npoqu_mmr.pin Giny kepek. Bipak Mvhmait mosimerrep KoK,
©e6ebi oIeTTe NaiilataHBUTATEIH 30HTHIK, OMIICYJIEp KaNbiHA a3

OMip  cyperin  GOMWCKTCPMIN  TapalyH TYDibl  MapmyMar
Gepmeiti.

Mynait  GOMUICKTEPAIN  MOJIBAK  SHTANLIHMSUIADHIHBIN
MOMACDI  KOFAphi  KOHC  OCHL  KOMIIOHCHTTED  GOMbIHIIA
PEAKIMANBI  KOCHIHABL OKbUUIAMABIKTaphi  Ja  YIKCH  Gomybl
MYMKiH,  COMALIKIAH  aTOMIap  MCH  DAIMKAIIAPABIH
PCAKUMSIAPLIH CCKEPETiH KOCBUIFHIITAPBIH  YJICCH, OapibiH

XUMMSUILIK,  GOCCH KOFapLl GONFAHALIKTAN, ~ 0APIHIK
VAKBITTa' ccKepMel  Koiora  GoyMaiiTel. KUty  GOMIHYIH
KOJICMIIK KBUUIAMIBIFBIH CCCITTCY YIIIH KalbHIApAA ToXIpHOE
KYSUIC aHBIKTA IR TCMICPATYPA MpOGIILICDIH Maliiata I,
KOYapbUla  aThiIFaH  KCMIUDTKTEH KYTKA4parbii Kejeci sjic
YCBIHLUITAH.

JKanbiHaapaa Heprus CakTaay 3aHbl KaJILIHHBIH K€3 KEIreH
HYKITCCULICTI  SHTANLIMS  aFbIHBIHBI  TYPAKTELIBIFBL TYDIHAC
Kysere acaiel:

GZGH ABT*con.\‘l )
PO, M oz (&)}

MYHJIAFBI py - Ta3/tsl KOCTIAHBIH THIFBIMILILL (KT/M’),
G0 - KOCTIAHBIH CHi3bIKTEL KbUVIAMABIFB (M/C),
G - i-KOMITOHEHTTIH arbIHJArhl MACCAJIBIK, YJIeCi,
M, - KOMIOHCHTTIH MOJIbAIK Maccachl (Kr/MoJb),
A - KOCTIAHBIH KU1y OTKISHmTIK Kosdduumenti (/MK c),
T - abeomorrik Temneparypa (K),
Z - Kocia Ko3ranaThiH KOOpAMHaTa oci (M).
(2) rerueyai Z GoiibiHma anddepeHImMaIakMbls;

H, dG,
P,,U,,(ZTM d—z'+

Kanpimapaa  KbichiM  oferTe  TYPaKIbl  GoJranIbIKTaH,
SHTANLIMA TCK TeMilepatypara  Toyeaai  Gynkums 6o
TaGLLIANbL:

.
H, = [CpT + H,
T,
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298 K craHaapITi  TeMrieparypajiarbl

ouTanbmusi, Cy - TYPAKTLL KBICHIMIAFH MOJBAIK  KBUTY
CHIFBIMIBUTBITEL.
Onjia

dH, _dHi dT _ . dT

@Z AT dD o RedD

p.o, dG,
P.o; 90 3
Z TR 03
anambls, 6ipax
“)
)

MYHIGFW Cp- TYPAKTH KbICMMA Ta3ib KOCHAHBIH OPTaiia
MCHILIKT] KBLTY CHUBIMLUIBIFLL.

(4) xoHe (5) Tempeynepni (3) Tenneyre Kowbimm xome (1)
TCHJICY/Ii CCKEPE OTBIPBITI, ANaMBI3:

= (gFsoad( T
(o FPS Srap gyl WL
[P., WCpe dZ[ = ]] ©

Ocuunaifina, KaibiHaarsl GeqTizi Temmepatypa npoduii
GOiBIHIIA KEUTY GOMIHYAIN KONCMIK KLULAMIHFBIH CCCNTCYre
Gonansl.

Ocul (opmynia GofiblHlla ccerrreysiep KYPrisreHae rassi
KOCIIAJarbl TYPaKchls KOMIIOHCHTTEP €CKepMey alTapibiKTait
ayBITKYJIAPFa. AJTBIN KCAMCHAi, ceGebi MYHIai KOMIIOHCHTTCDILIH,
KOHUCHTDALMSICEL  CallLICTHIPMAVIBI @3,  COMJBIKTAH  Ta3fbl
KOCHAHBH KA/l XbULy  CHIBMIGUIBFDL  MCH  Kbuy
OTKISrITIFIHE 0JICi3 bIKNaN creai.

JKaTumaars TewnepaTypa npoduain eausey

Ko30cH KepreHje XaibiH KOHycKa yKcaiiil. OmnbiH Geri
TLIHBILTBIKTA  TyDFRHIail  OOJaiBl, Oipak WL  MOHIHIC
KaUILIHHBIL GETi €Ki KOFAIBICTBIH - TUMCHHEH KOFaphl Kapai Ta3
KO3FQ/ILIChl MEH KAJIBIHHBIH KapaMa-Kapchl KOSFaJIbICHIHBIH
apeKeTIccy HOTWKeCi GOJLN  TaGhUIagbl OpGip  KAHFLII
KOCTAHBIH XaTBIHb KaHApFbUla TYPAKThI YCTall TYPATHIHAAM aFy
KLULIAMABIFLIBIN GeATiti Gip Tap ayKbIMBL 6ap.

KaNbIHIaFsl TeMIIcpaTypa TIDOIIH OJUIEYTe apHATFaH
KOHLIPFHIHBIH ChI36achl 2-CypeTTe KOpCCTiIleH.

JKanrFpn 3aT TeH TOTHIKTHIDFBIN  coiiKee GaiilonzapiaH
MaHOMETpIiep | apKBLThi ApalacTHIPFRIIKA 2 GEpiltif, KaHaprbiFa
3 kemim Tycemi. JKaTbH TCMICDATYpachl TCPMOXYN 4 ICH
TipKeylli acman S apKbUll OJINEHEAL. TCPMOXYN XBULKGITY
KYPBUIFBICBI 6 KOMETiMCH CKi 03apa IeprieHiMKyisp GarniTrapia
Kosrana anamet. KOSFanbic KATeTOMETPMCH 7  ©IUICHE.
TemriepaTypatbl KaJbHHBIH CHIPTHIHAA ja, illiHAC Ae euicyre
Goanl.

AHTBILL 38T TOTHIKTBIPFLI

2-cypem. XKaavin memnepamypacuin eauey
KOHOBIPRLICHINbIN CbI36aCH.

1 - maHoMeTpJiep, 2 - ApANACTHLIPFBIN, 3 - Kauaprbl, 4 -
TEPMOXYIl, 5 - TipKeyml acmam, 6 - TEPMOXYINTHLI XKbUDKBITY
KYPBUIFBICH, 7 - KATCTOMETP.
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JKyMBICTBI Opbinay peti

|, Kanpmmarsr  Tommeparypa  npodwiin  emuey
KOHJLIPFHICLIMBI Ch30ACHIMCH TaHBICY.

2. CoiikeC BEHTWJIBICPI AlIbIN, KOCTIAHBI KarbUldibl XKoHC
TOTHIKTLPHI TIcH KAHFRII 34TTHIH GCPLTyiH PeTTell OTHIPIL,
TYPAaKTLL KaiblH anaubl. KOCTIaHbIH WIBIFHIHBIN  QJILICMICY
(rpaztyupey) TpadMKTCpIHIN KOMeTMCH aHBIKTaiiiL! (3-Cyper).

IBIFBIH, JV/MUH
2 =

o
&

0 % 0 10 20 B p Gorik

o

TIBIFBIH, J/MHH
2 o
] 3

o 2 + L] P, Gorik

3-cypem. Tas0apoviny wwizoiHOGpHHbIK 6ALIENOEY KUCHKMADH:
a) aya, 6) nporari-GyTat.

3. TepMOXYNTHIH  YHIBH  KapKBipay — ayMarLIHLIH
lieKapackiHa 2 MM-re  JCiH  ApAIBIKTA  OPHANACTHIDBII,
TEPMOXYNTHI KaJbIH MEGiHe NMEPICHAMKYIISP KO3FAJITa OTBIPBII,
KapKBIPay ayMaFbiHa XKeTkeHe opoip 0,1-0,2 MM CaifbiH KaibiH
TeMMepaTypachi  omuicini.  KOI@HELUIATHH  TePMOXKYIITHIH
MaTepHalhiHa TOYENNi TeMICpaTypaHsl oy Kesibe 1-3-
KecTetep/ic GepiTeH MoJTiMeTTep MailalanbUIabl, Opoip ey
3 per xyprisineri.

4. Omueyrnep asKTATFaH COH TCPMOKYIITH CYBIK dyMaKKa
TTBIFAPHITT, KaTbIH/IBl COHJIPEL.

5. Ommeynep wommkenepi T =  (Z) rpadwri Typinze
Kepeerieai.

6. AsbiHFaH ToyesulIiKTi Gip/ci apajibikTapra Goin, COHFBI
ALIPLIMIAD  OMici  GOMMIHIIA  apaiblKTap  OpTalaphiHia
TeMIiepaTypa TpaJMeHTIHIH maMackl ecenreei (4-cyper):

Ly g lm=h DT
dz’" -z, AZ
T
oot
5

4

-cypem. Conew aiioipuundap odicien mexnepamypa
2paduenmin anwixmay.

2 &, -xan,
L
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opmy racnl GOMBIHILEA KOCTIAHBIF OpTALla KLUy CHIABIMIBUTBIFBL
AHBIKTANANB, MYHUAFBl Cp - TYPAaKTHl KBICHIMIArbL i-3aTThIH
MCHILKTI KBUTY CLIABIMIBUIBIFBL, Lj - i-3aTThLIH MacCaILK, yJIecl.
Opraua KbUly ChIABLIMIBUIBILL GepisireH  Kocila  Kypambl
YIH aHBIKTAIA/BL KOHE apsl Kapai TYPAKTLI ACT CaHaJIIb.

i

(bopyacht GOibIHIA OpTallia KbULY OTKISHIITIK Koodmict

AHBIKTANAb!, MyHIarst X; - (ITBIH MOJIBIIK YJICCi, A, - Tasa
KOMIIOHCHTTCpIH,  KBUTY  OTKIGWTIK  Koodummeni
(aHMIKTAMATLKTAH TaObMANB), A; - ToMerneri  dopmya

GOMBIHINA AHLKTAATHH TYPAKTH! KOIDOUUMCHTTED:
(

A4,=025{1+
A,(Cp, +125

Ljc=
J
My¥zars R - om6e6an ras TYPAKILICH, S; - i-SaTTiH CascpieH

TYPaKTHICH! (AHBIKTAMAILIKTAH TaGLuIab):

S, S IS5,

MyH/Ia crep eKi ra3 la NoJocTi Hemeee fotoceis Gosica, ona f =
1, erep raytapibii Gipi FaHa nosuoccis Goxca, onna f = 0,733,
Cpi MOHJICPI AHBIKTAMAIBIKTAH TAGLUIAb, OTApILL

Cyi=a+bT + ¢’ + dT° Hemece Cyr=a + bT + ¢/T

(popMyianapst GOUBIHINA ceerTTeyTe fie G0JIaLl, a1 S; MOHiH
Si = L5 Tuuinay
KybiKTanras (opMy/ia GOMbIHINA eCenTeyrc GOMabi, MyHIarbl
Tuiuny - HOPMAJIBIIBI KaitHay TeMnepatypacki, K.
Uly  OTKISHIITIK  KOO(QUIMEHTi  GepiareH  KaHrbi

KOCHAHBIH KYPaMbl YIIiH aHBLIKTAZAIB KOHC TYPAaKThl Gojibit
caasabl.

9. AdT/dZ npodui rpaduKaILIK, TYPAC TYPFbl3biaibl XoHE
COMFBI AHBIPLIMIED OLICIMCH Zy:y /2 HyKTeNepine d/dZ (AdT/dZ)
TalLLTazb!.

10. Op6ip Z, nykreciie ® MoHi ecenTecsi. py GacTamksl
TrbyIK Mengences-Koaneiipon  Tewgeyi  Goiibuimia
ccermmeneti, ar o CHISHIKTHL OKBUUAMABIK - OJIuIeMIey
padukTepi  (3-cypeT) KoHe KaHadrhl  AMamerpi  GoifbiHira
AHBIKTATAI.

Ecemtey wotwxeicpi ® = f (Z) rpaduri Typitze
OpHEKTENCH.

Oneuertep

I. Bapraprux  Hb.  CHpaBowMMK 10 TeruioQusumeckim
CBOMCTRAM Ta308 W KIAKOCTCH. - M., 1988.

2. Keanponyio TW., Jlyomamn B.B. Xmas rasodasoro
roperis. - M., 1987.
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Facnara aa-@apaty atunaarss KasYY-mun xavint daxysteisis
Fainamst KeHeci YCumwL, PeTaKUILILK-GacHa KeHeci GeKiTkeH

Tikip xXasfFanaap:

i Fsusapniin Karaniarsl B.K. Teneyraes;
Xinsnst FeLTBMAApLIBIA Karinars T.T. Maman

Tymanos M.A., Onrap6acs E.K.

T 83 JKanbiHAGFL) KBUTY GOTHYIIN KETEMTIK KEULAMILIFbIT TEMTIEpaTypa
Tipogui GojipHua ccenTey. "XAMMALTBIK QU3MKa" Kypest Golibiia
CPTXARATHK AYMHIC XaCayFa apHATFAH SICTEMEAIK HYCKay. - ATMAT:
Kasax ynwsepeyreri, 2002. - 18 6.

ViMBEpCHTCTTEDIIN XHMIA KOHE XHMHATHK TEXHOTOTHS MAMAHILIK-
AP CTYACHTTEPIHE apHATFH

708000000-357,
5 BBK 24.5473
e s

© On-Dapabu atumnars KaiYy, 2002

KIPICITE

Sammui wcanys - KYPACI, KbUIIaM OTCTIH SK30TCPMHSILI
XHMISUIBIK, T1pOLIece. 3aT KaHratga Kpury GoJiHy KuUUIaMALIFEL
KLULY OKETY KLUUIMIBIFbIHAH KOFaphi GOJIFaiIbIKTaH IPOUCCTiH
KYDYill YCTan TYPaThiH Macca KOHC OHCPIWs TachiMamlany
[IpoLLECTEpi KY3eTe acailil. DACTIC KaHy JeT OTHHHLIH TOTHIFY bl
Kapacthipaabi,  Oipak O OPTYPJi  DEKOMOMHALMSIHIK
HPOLCCTEPMCH KOHE SKIOTEPMHMSUIIK AMPLLTY PCaKIMsIIAPLIMEH
(030H, AUCTHUICH, THIPA3WH, a3oT TPUXIOpUAL Xere T.6.) i
KAMThUIALL

Erep peakiMsIbIK, KyieHin KaHait 1a 6ip 00bICHINa XKaHy
lipoliecift GacTaTKbI3ca, ORMA GeIriMi 6ip Xarjaitiapia peakuus
ayMmars (30Hachl) oJli OPEKETTCCN yJrepMercH 3ar GOMbiHIla
Tapana anaml. By ocanun weGi (ponmu) ICT aTaiaThii
TOJNKLIHHBIH ~ Tapaiybl —HeN  KaObUliaHral Dnebuerrepae
KOJLAAHBUIATIH "XaHy TOJNKBIHE" TEDMMHIHIH MArbIHACH KCH
cKeHin afiTa KeTy Kepek, ce6ei Kaily Kesiie GapibiK YaksTTa
KATIBIH GaiKaIMAYBl MYMKIH.

JKaHy TONKLIMBIHBIH Tapalybli XaHy XypeTiH OGIBICTaH
KLLTY OTKISHIITIK (KBUIYJIBIK MCXAHM3M) HOMCCe OCH OGTHICTaH
uddysuAnanran ~ XMMWUIK  Oelcemui  GOIEKTEpAiH
peakiusiHb 6acTarkpisy (Ti30EKTi MeXaHM3M) ceGebiHCH Tasfibie,
OpeKeTTeCriereH  KabarTaphiHBIH - TYTaHY HoTIReci  Jenm
KapactbipyFa Gonaapl. Ko Xaraaia ochl eKi MCXaHM3M KaTap
OpBIH I1YEL MYMKIH.

JKay epekuwciri - mpouecc ory YLl KakeT Karjiaiinap
peakis KesiHae Maiyta Goajnt. Onerre 6yl Xaraitiap KOraphl
TeMiepaTypa KoHe GeJICCHAi  3aTTapibiH  (PaIMKaIapIBIH)
KCTKUTIKTI KOHICHTPAIMSCE! GOJIBIIT TabLUIaIbL.|

JKa/IBIHIapAArs! Kby SHEPIMACKIHBIH GOJliHY XOHC KYTHUTY
TapalybiH 3CpTTCY KaHy [MPOUECTCPIH TaIayibiil MaHBIIL
Kypam Gotiri Gobin TaGhuiasl. OMBIH MAHBI3B! KaHYJB TEK
KBUTY @y KaKCTTIrHE Fana eMec, Garajibi XMMUSIILIK OHIMIEP
IYABIH  TEXHOJOTHSIIBIK  KYpaJbl perinjie  mMaiijanaHyra
HCTI3[CIITeH.

/)Kymucmﬂ MaKcaThl:
- XKATBIHIAPABIH KAITLI CHIATTAMACHIMCH TAaHbICY
- KaILHIAPIAFH KELLY GOJHYLH KOTEMIIK  KbULIAMIBIFBIH
ecenTey OIiCiMCH TaHBICY;
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- KaIBHArE TEMIEpaTypa Npodutin oJmiey;
- KQWIU@FE KbUTY OOMHYAIR KOJCMIIK KBUUI@MITbIHLIN
npodmis cceney.

ZKaibiHAAPIBIK KATE! CHIATTAMACH!

KajLigapAHl  epTypii Gearitepi  GoibiHumia  KiKreyre
GOaAb: KAHFBII KOCTIAHH AaiLIHIAY TOCLI GOMBIHIA - AL~
a1 APANACTHIPBUIFAH KOCTIANAPABIN KaJBIEPSl, MDY IMATLIK
XOHC T.6.;[9PCKETTCCETIH KOCIAHbI Kby IOpeXeci Goiblia -
CYBIK, BICTBIK; DCAKUMS MEXAHM3Mi OGOMBIHIIA - Ti3beKTi,
TapMakTanFaH Tis6cKTi XKoHe OacKa peakuMsulap;  Kypambl
GOfbIHIIA - CTEXMOMCTPHMSUILIK, OTBIHFA Gaif, OTbIHFa Keacit
KOCMIANApIbiH  Ka/LIHAPDl; (Ta3 arbiHBIHBIH Tapajly —CHIAThl
GOMbIHIIIA - JTAMUHADJILL KOHE TYPOYJICHTTI KATLHIAP XOHC 1.6}

DKIOTCPMUSUILIK, TPOLCCTIH KYPY Karjailiaphit o3repTe
OTHIPHINL, BPTYPI KANLIAAPIB TyFa G0Naytsl. /MBICATE, BUIHIC
KabbIpraculHLiiL  TCMICPATYPachl  MEH  XKaHFBIl  KOCHAHBLIH
KYDAMBIH 63ICPTY apKBLTBI OTHIHHBIH TYDJICHY J0pexcci oprypii
Xanbmgap  anyra  Goname! (Erep  peakums - canapbivai
TeMriepaTypanbir ocyi 0,1-1 K-HCH acniaca, OHJIa KallbIHIAp Cybik
usomepmusiavik, ien atanajpl.) ONap ONCTTC TOMCH KbiChIMIapia
(1-133 Tla) maiina Gonaapl. OnapabiH, peakuus (KaHy) ayMarbl
KapKbIpay ayMarbIMCH COMKeC KeTle/i.

KbiChiM KOFaphUIaFaH CabiH YaKbIT Oipairike GoiHeTiH
KLUy MoJepi f¢ KoOeiet. /BacTankhl KaHFLII KOCTIAJarhi
TOTHIKTBIPFBILII KOHLEHTALMACHIH KOHE peakTop
TCMICDATYACEIH  TAHJAY apKBUILL  CYOils  U3OMEPMUANLIK  eMec
KanbiHaap anbiHans (Kpisys 100 K-re geftin). Byn xansisgapia
OTLIHHBIN TYPJICHY JIOPeXcci KOBIpeK, XKapkupaysl oncis. CybIK.
XKaJIbIHJApJarkl KOMIPCYTeK OTBIHIAPbIHBIH COHFBI XaHy OHiMi
TICPOKCHAITI  KOCBUILICTAPABIH, ANBACTHATCPIIH, KETOHAAPMIBIH,
KAHBIKHAFraH KOMIDCYTEKTep/liH, KOMIpTeK MOHOOKCHII MeH
JIMOKCH/IIHIH, CYTCK MOJICKYJIaCBIHBIH XOHE Cy OYbIHBIH KOCIAChl
Gouint Tabuutajinl. TexHukana OyJ XaJbiHAApFa KBI3BIFYIUBUIBIK
wamanbl.  Byn  onapiblH  XaHy  Karmaisiaphl  TOJBIK
3eprTe/IMereHiMeH  GaiinanbicTe.. 60 KITa XoHe ONaH XOraphl
KBICHIMIA  KaHATHIH CYBIK HM3OTCDMMSUIBIK — CMCC  KauIbiHap
Oenrini. Byn Xaabimzapasi Kosrarbiurtapia, seHM 5,0 MIla
ICiiH KBICHIMIA Maiijia G0/IaTLIHBI AHBIKTAFaH. |

blemnik KanwHIap Te3 KaHaThH KOCTIANap YIIH TOH,
KQHFBII  KOCTAZ@rbl  TOTHIKTHIPFBINTHI  KOHICHTDALMACH
CTCXMOMETPHSUTBIKKA XaKbiH. Bysl Xaiuinjgap Kasipri 3aMaHfbl
TEXHUKAIA KbULy TIDOUECTCpiHAc KeH Tapairan. Kacwerrepi
GOiibIHIIA LICTHIK, KanbHapra Keriutip xansiap (T = 770-970
K) *aKpii. ONapIbi{ KaHy OHIMICPIHAE KOMIDTCK MOHOOKCHI
MEH  CYICK  MOJEKYNachl  OachiM.  BICTHK  XaNbiH7ap
KBICBIMIAPABIH KCH ayKbiMbiHaa 0,01-nen 10 MIla-ra acitin
anbiHFan) .

Jeprreyiep  YWH  QidwW-aia  GpaAGCMupuAcaH  TA3
KOCTIATAPLIHLIH KaJLIHAaphl KOIaiiiibl, ce6ei ojap/a nponecTin
XMMMSUILIK, KAFblHa Ta3OIMHAMMKa MEH Xblly XOHE Macca
TACHIMATLIAHYLIH KYPAC/ aCHCKTLICi ocep eTIeili. AMIbH-ana
apanacTeipy XKoHe TypOynusalms XKaHy TPOLCCIH KapKbIHAATHII,
OTHLINHBIN Kaly JOPCACCiH Ocipeni.

JErep OTBIHHBIM TOTHIKTHIPFBUITICH apajiacybl TeK anddysus
apKhUbl  rama  Kysere acathii  Gojica, OMAa  KaibIHIap
OQuipepysusavik; jent aranazs, {{ypOyICHTTI KalblHAapiia OTHIHHBIE
KaJITIBl MACCANIBIK, KaHy XbULIaMIBIFbIHA TMbOY3us NPOLCCiHin
BIKNAIBH  3epTTey  ymliH  Tasa  auddysusibik  KaiblHiap
(KOHBEKTHBTI TPOLIECTEPIIH KATHICHIHCBI3) TBUIBIMA
KBISHFYIBUIBIK,  TyPLi3agbl.  KOHBCKTHBTI  mpoectepiti
KaTBICTBIPMAl MYHJIait XaJLIH@pabl JKY3ere achipy KubiH) By
KaJIGIHAGIA  Kaly AyMarkl OTBIH MCH  TOTHIKTHIPFRIIITHIF
apanacybl KETKLNKTI KCHICTIKTe OpHa’acamsl. TypoyTeHTTi
Kanbihaapaa  AudysusUbIK - apanacy NpoLCCiHAC  OpTYpai
HYKTE/ICP/IC KaHFbilll KOCTIAHBIH KYPaMbl opTypii. KuiciM xome
OTHIN/TOTHIKTHIPILILL KATHHACKIHBIR GCATI GIp MOHICPiIIC 6
KanbHAap/a CYbIK WM3OTCPMMSUIBIK, CMCC KalbIHIapisiH Tapaiy
MCXaHM3MIHIH CaThUIaphl /1a, Ta3a XBUIYJILIK XaHyra TOH caTbliap
Jia Xy3ere acajipl.

/Macca- KoHe Kbily TachMalaHy —npoieciHe oprekti
BIKIAU@PIABIA  Ocep €1y HoTwkeci  Goibm  TaGhuiathiH
CTALMOHAPIIBIK, EMEC XKaJl Jia Gap. Byn snektpiik Hemece
MarHUTTIK BIKHAJap Gony%.

/BIGHIC TONKBIHAAPHL ac ocep Gepeni. Kes kearen
Kary KOHIBIPFBICH O3IHE TOM MEHIMKTI TepOetic xuiniri Gap
pesonarop Gosin Tabbulams. Comtpikran Gerii 6ip Xuiiri 6ap
JBIOKIC  TONKHIHAAPH KaHy KE3iHAC KYUICHin, XaJbIHHBIH
KGUIYJIBIK  JHCPIMSICHIMBIN  Oipmiama  yneci  TepGenicrep





