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PE®EPAT

Jlutmomaslk koOaga Kazasor skarmaipiHga SKpUIABIK oHIMaumri 50000 T
a30T KBIIIKBUIBIH OHIPY IEXBIH )K00aay KapacThIPhLUIFaH.

XKobama a30T KBIMKBUIBIHBIH Ay KOJJIAaphl MEH KOJJAaHYybIHA IOy
YKacaJIbIHBIM, TEXHOJIOTHSJIBIK ecenTennyiep skacanbiHabl. CoHbIMEH Katap 0Oac
JKocrap, ©HIIPICTIH TEXHOJIOTHSJIBIK, HET13I1 aIlmapar >KOHE KYPBUIBIC ChI30aiaphl
)acanbiHabl. Jummomaa 32 6et, 4-kecte, 4-CypeT KoHe 3-KochIMIIa 0ap.



PE®EPAT

B aumioMHOM TIpOEKTE MPEayCMOTPEHO TMPOCKTUPOBAHHE II€Xa II0
IIPOU3BOJICTBY Aa30THOM KHCJIOTBI TOAOBOM Ipou3BoautenbHOCThIO 50000 T B
ycinoBusix Kaszazora. B mpoekte mpoBeneH 0030p CMOCOOOB TMONMy4YEHUS U
WCITOJIb30BAHUSI a30THOM KHUCIIOTHI, pa3pabOTaHbhl TEXHOJIOTHYECKHUE PaCUCTHI.
Taxke ObUIM pa3paboOTaHbl T'eHEpaJbHBIC IUIAHBI, TEXHOJIOTHYECKHE, OCHOBHBIE
amnmapaTHble W CTPOMTENBHBIE CXEMBbI MPOW3BOACTBA. Jlurmom comepxut 32
cTpaHutl, 4-tabnuil, 4-pUCyHOK U 3-TIPUIIOKEHHE.



ABSTRACT

The diploma project provides for the design of a shop for the production of
nitric acid with an annual capacity of 50,000 tons in the conditions of KazAzot.
The project reviewed the methods of obtaining and using nitric acid, developed
technological calculations. Also, master plans, technological, basic hardware and
construction schemes of production were developed. The diploma contains 32
pages, 4-table, 4-figure and 3-annex.
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KIPICIIE

A30T KBIIKBUIBI ~ ©31HIH  OHAIPUICTIH MeIIepi JKaFblHaH  KYKIPT
KBIIIKBIJIBIHAH KEWIH €KIHII OpPBIH anajbl. A30T KBIIIKBUIBIHBIH JKbUIIAH JKbUIFa
OHJIIPY KOJIEMIHIH apTybl , @30T KBIIIKBUIBIHBIH >KOHE OHBIH TY3JapBIHBIH XaJIbIK
[IApYyalIbUIBIFBIHIAFRl  MaHBI3BIMEH — TYCIHAIpiIEAl. A30T  KBIIIKBUIBI  a30T
KOCBUIBICTAPBIHBIH 1IIHAETI ©Te KON >KOHE op TypJil MaHbI3Ibl Kepiepie
KOJIaHbLIa/Ibl. XaNbIK [apyallbUIbIFBIHAA OHBIH KON MeJIiepi a30TThl (docdop,
Ttaza (ochop THIHAUTKBIITAPBIH, IUIaCTMAccallap, KacaHIbl TaJIIIBIKTap,
OpraHUKaJbIK OosiyJap, KOMApFBIINI 3aTTap, AOPI—IopMEK allyFa >KyMcajaibl.
CoHbIMEH KaTap a30T KbIIIKBUIBI OHBIH TY3JapblH  (HUTpATTapAbl) OHIIPYTE,
KYKIpT, ¢ochop KbIIKbUIIAPBIH alyFa KONTEereH MeTaliapAbl €piTyre >KoHE
TYTIHACHETIH a30T KBIIIKbUIBI pakeTa TEXHUKAChlH/A, pakeTa OTbIHHAH
TOTBIKTBIPATBIH 3aT PETIHJIE A€ KOJITaHbBLIAIbI.

Kazipri keszme 75-80 % a30T KbIIKBUIBI HUTpATTap JKOHE KypAeni
ThIHAUTKbIIITAp anyFa, 10-15 % xapbUIFbI 3aTTap KOHE CUHTETUKAJIBIK OOosynap
alryra )KyMcasapbl.

KoH1eHTpi a30T KBIIKBUTBI KOMIAPFBII 3aTTap: TPOTUJI, TeKCAreH, MEJIMHHT,
KCHJIWJI, TETPWJ, HUTPOIJIMIIEPUH OHJIPICIHIE Naipananpuiaabl. Komapfeim 3at
peTiHAEe aMMOHHUTTEP —aMMOHHUI CEIUTPACBIHBIH apOMaTThl KOCBUIBICTAPbIHBIH
HUTPOTYBIH/IBUIAPBIHBIH KOCHAChl KEH KOJIaHbUIaAbl. A30T KbIILIKbLIbI MEH CYMUBIK
a30T TOPT OKCH/II paKeTa TEXHUKACHIH/Ia TOTHIKTHIPFBIII PETIHJIE KOJIIAHBLIAIbI.

A30T KBIIIKBUIBI HETI31HAE a30T Ty3Aaphl (HUTpATTap) MEH Kypieni
THIHANUTKBIIITAp OHIIPICIHAC KoaaHbaasl. Hutpar kyiiHaeri a30TThl ©CIMIIKTED
JKAKChl CIHIpEl, aybUl IIapyallbUIbIFbIHA KYpaMbIHAAQ a30Thl O0ap MHHEpaJbl
3aTTap eTe KOl Maniaa KeaTipei.

biznin PecnyOnvkamMbi3ia aMMHUaK >KOHE a30T KBIIMIKBUIBI ©HAIpiCi AKTay
KanacbiHga opHanackaH. JKeuibiHa 300 MbIH ToHHA amMuak koHe 400 MbIH TOHHA
a30T KBIIIKBUIBIH OHAIpYTe 00IaIbI.



1 A30T KbIHIKbIJIbI )KOHIHJIET'T 2)KAJIIIbI MOJIIMETTEP
1.1 A30T KbIIIKBUIBIHBIH AJbIHY TAPUXbI

A30T KBIIIKBUTBIH CEIUTPA KOCMACHl MEH TeMip KyHOPOChI HeMece KBaCIIIeH
aiy omici 8 racepma-ak Oenrimi OonraH. KeifiHipek cenuTpa MeH KYKIPT
KBIIKBIIBIH OPEKETTECTIpreHAe 1€ a30T KBIMKBUIBI Taiia O0NaThIHBIH 3epTTel
amkaH. by ypaic kenecinen xxypei:

NaNO, + H,50, — HNO, + NaHSO,

ABOT KBIIMIKBUIBI HUTPO3 OMICIMEH KYKIPT KBIMIKBUIBIH aiyja, KeHiHIpek
OpraHUKaJIbIK HUTPOKOCBUIBICTAp any eHJipiciHae »xoHe Yumuaeri( 1809 Kbuibl
albUTFaH  JkoHe 1825 xpuigaH Oactam eHJEY KYPri3uUIireH) KyaTThl HaTpui
CCNIMTPACHIHBIH KEHOPBIHIAPH! allbUIFaHHAH KeHiH, sFHu 19 FacelpgaH Oacram
OHJIIPICTIK MarblHara ue OOJFaH €/l >KOHE OFaH JEreH CypaHbIC apTa TYCTI.
Ywnwmik cenutpa OIpIHINT JYHUEKY3UTIK COFBICKA JIEWIH a30T KBIIIKbUIBIH
OHJIIpYJIET1 HEr13T1 IKKI3aT K31 O0JIbI.

Bipinnn ayHHEXY3UTiK COFBICTBIH a/IbIHJIa a30T KBIIIKBLUIBI OHJIPICT YIIIH
JIOFa TOCUTIMEH JKYMBIC 1CTEHTIH KOHABIPFBI OWJIaN TaObUIABI, OipaK OYJI 9/1iC KEeH
KOJIaHBIC TamnmaraHjblkTaH 20 >KbUIIApbl TOKTATHUIABL. AMMHUAKTBI OHIIPICTIK
CUHTE3/Iey OJICIHIH aJJIblHJa a30T KBIIKBUIBIH OHAIPY VIIIH KOKC Ta3blHaH
IIBIFATBIH AMMHAKTBI TOTBIKTBIPY KOJIBIH/IA TOKIPUOETIK-OH IIPICTIK KOHABIPFHLIAP
CaJIbIH/IBI.

BipiHmi IyHMEXY3UTK COFBIC Ke31HJE KOKCTHIK aMMMAKTBIH OHIIPICTe
JKeTicrieyiHe OalJaHBICTBI aMMHAaKThl Cy OybIMEH KaJblIMi IIHaHAMUIIHIH
KATBICBIHJIa aTyJIbl OIan TanThl. A30T KBIIIKBUIBIH OHAIPY/IIH O1pIHIII CaTBICHI CY
OYbIH KaJIbIIUH [IHAHAMUIMEH JKOFaphl KbICHIMJIA OPEKETTECTIPY apKbUIbI KYPEIi:

CaCN, +3H,0 — 2NH,, +CaCo,

Ochbl Ke3/1€ aMMHAaKThI KOca »KaHama rasjap naija 0omnajabl, oJap aMMHUAKThI
TOTBIKTBIPYFa KATBICATBIH KaTaldu3aTopjap YUIIH Yy OOJbIl TaObUIaJbl (MBbICAJIBI
(docdopIbl cyTeri, 0J1 a30T KBIIIKBUIBIH OHAIPYTe KeIepri KeaTipei).

Corpic asKTamFaHHaH COH a30T KBIMIKBUIBIH [HAHAMHITEH OHIIPY
TOKTATBbUI/IbI.

CuHTeTHKANBIK a30T KBIIKBUIBIH OHIPY/IiH HeTi3iH Kanaran .M. Annpees
601, 071 1914 KbUTHI @30T KBIIIKBUTBIH KOKCTBIK MEIITEPACH MIBIFATHIH aMMHUAaK
CyJapblHaH ally/bl YCHIHFaH 00iaThiH. byl Mocesne eTe akTyalbabl 00Jisl, cebedl
a30T KBIIMIKBUIBIH OHAIpYre KakeT cenuTpa Peceiire UnianaeH adbICHIBIFBIC
MOPTTAp apKbUIBl TachIMANAaHATBIH €1i. AJ OJ Ke3/€ a30T KBIIIKBUIbIHA JCTCH
CYpaHbIC apTa TYCTI (erep Cofbic OacTaliFaHa MEMJIEKETTIK 3aBoATapaa aibiHa 80
T >KapbUIFBILI 3aTTap »Kacam IbiFapeuica, 1916 xbpuinblH agrbiHaa abiHa 6400 T
YKapBUIFBIII 3aTTap KEPeK OOJIIbI).



CyHibIITBUIFAH a30T KBIMIKBUIBIH OHIIPY YpAIC] 2 caTbiaaH Typaabl. bipinmri
CaTBICHIHAa aMMHAK a30T OKCUIIHE JEHIH TOTBIFA bl

4NH, +50, —> 4NO + 6H,0

ExiHIII caThIChl €Ki HEeT13r1 YPAICIIEH KYpei —a30T OKCUIIHIH TOTBIFYHI:

2NO +0, —> 2NO,

’KOHE aJbIHFaH a30T (4)OKCUAIHIH CyMEH OpEKEeTTeCyi:

3NO, + H,0 — 2HNO, + NO

AJNBIHFaH a30T TOTHIFBIH KalTaJaH TOTHIKTBIPHII, OJaH Opi @30T KBIIIKBIIBIH
aapl.

CyHBINTBUIFaH 30T KBIIKBUIBIH aTyAbl aTMOC(hepasiblKk COHBIMEH KaTap
YKOFaphI KbICHIMIA JKYPTi3e/Il.

KoHIIeHTpITiK a30T KBIIKBUTBIH CYHBIITHUTFAH a30T KIIIKBIIBI MEH KYITOPOC
MalIapbIHBIH KOCIIACHIH aiaay apKbUTbl anaabl. COHFBI KBUTIAPHI OYJT 9MICTI a30T
€Ki TOTBIFBIHAH OTTETIMEH k0He CyMeH 50 aT KbhIChIMIA a30T KBIIIKBUIBIH Typa
CHUHTE3JICY 9J1iCi BIFBICTBIPBI [1].

1.2 A30T okcHATEPiH CYIBIK a30T KbIIIKBIJIBIHA OH/IEY

AMMMAKTBI ~ TOTBIKTBIPDFaHJIa  @JIbIHATBIH  a30T  OKCHIIH  TOMEHTI
TeMIlepaTypaja a30TThIH JKOFApFbl OKCHATEpIHE [EWIH TOTBHIKTHIPHINT Oapsbll,
ra3blK (hazaHbl CYMEH HEMecE a30T KBIIIKBUIBIHBIH OTe CYMBIK epITIHIICIMEH
YKYTKBI3BIM a30T KIIIKBIIBIH alabl.

CankpIHAATY JKOHE TOTHIFY JKaFaalibiHa OalIaHbICThI ra3ablK (ha3aga opTypil
TOTBIFY JIopekeci 00maThlH a30T OKCUl 00y MyMKiH. OnapabiH OapibiFbl a30T
OKCHUJIIHEH 0acKachl, CyMEH dpeKeTTeCe/Ii:

2NO, + H,0 —» HNO, + HNO, +116.2x/[o«c
N,O, + H,0 — HNO, + HNO, +59.2 k /]«
N,O, + H,0 — 2HNO, +55.6x/oc

ABOTTBIH €Ki KoHE TOPT OKCH/II Oip7Ieii SKBUMOJIEKYJISIPJIBIK MOJIIIIEp/Ie a30T
JKOHE a30TThl KBIIKBUI Ty3€ldl. A30T OKCHIATEpIH JXYTy OapbIChIHIA a30TThI
KBIIIKBUT Ty3UIe[l. A30T OKCUATEPIH KYTYy OApbICBIHA TY31JIT€H a30TThl KbIIIKBLI
TYPaKChI3 KOCBUIBIC a30T OKCH/II MEH a30T KBIIIKbIIBIHA BIIIPANIBI.

OHpipicTe a30TThl KBIMIKBUI ©Te a3 Meduepae Tysuieni.Erep peakuus

TOMEH/IET1 TeH Iey OOMBIHIIIA KYpCE:
8



3HNO, =H" +NO; +2NO+H,O
OHJIa OHBIH TEIe TEHIK TYPAKTHICHI KeJIeCl KAThIHACTAH aHBIKTAJIA IbI:

K = [H +][NO;]f “Pro _ [HNO, [ 2pgo (1.1)

[HNO, |’ [HNO, |’

MYHJIaFbl, T —a30T KBIMIKBLUIBI aKTUBTUIITHIH KOY()PHUIIMEHTI ;

Pyo ~230T OKCH/IIHIH Maplual KbICIMbI, aTM;

[HNO, |- CYMBIKTBIKTAFBI 30TThI KBIIIKBUIIBIH KOHIEH TPALKSCH, MOJIB\I

[HNO, |- CYMBIKTBIKTAFbI 30T KBIIKBUILIHBIH KOHIIEHTPALUACHI, MOJIB\II

Cy#BIK a30T KbIIIKBIIBIH ATy Ke31HJIe KeJlecl YpIICTep KYpeai:

1)I'a3 bazagan a30T OKCHIIHIH CYHUBIKTBIKKA OTYI;

2)A30T OKCUATEPIHIH CYMEH SPEKETTECETIH a30TThl XKOHE a30T KBIIIKbUIBIH
TY3Y1;

3)A30TTHl KBIIKBUIABIH BIABIPAYBI KOHE BIABIPAY HOTHKECIHAC TY3UITCH
a30T OKCHIIH Ta3 (ha3ackiHa KaiTapy [2].

A30T OKCHATEpIH JKYTy KbUIJAMIBIFBIH AHBIKTAUTBIH €H al >KYpeTiH
npoiiecc Oy onapabiH cyibiK (azara etyl. Cebeb1 Oyi ypaicke ras ¢azana a3or
OKCHJI1 Cy OYbIMEH 9pPEKETTECKEH 1€ TY3UIETIH KBIIIKbUT TYMaHbI KEJIEPT1 dKacanIbl.

ABOTTBI KBIIIKBLI bIABIparaHja O6IHETIH a30T OKCHAl CYHBIK (ha3agarbl
KBIIIIKBUIJIAa €pITeH OTTETIMEH TOThIFaibl. HHUTPO3 Tra3blH a30T  KBIIIKBLIBI
epiTiHAICIMEH OIpre Te3 apaacThIpaThiH OoJica, oHJa ¢azanap meKapacbiHaa a3oT
OKCHUJIHIH TIKEJEH TOTBIFY MPOLECI )KYPYl MYMKIH.A30TThI KbIIIKbLI bIABIPaFaH/Ia,
a30T OKCUIIMEH KaHBIKKAaH epiTiHal Ty3uienl.EpiTiHal KypambIHIaFbel a30T OKCHUI
MEH OTTEK 6e3apa a30T KOC OKCHJIH, a30T JKOHE a30TThl KBIIIKBUIBIH TY3€
OpeKeTTeCeIl.

EpiTinaginen a3otr okcuiin Oesin anraHia ¢asza apayiblK IIeKapaja OHbBIH
KOHIICHTPAIUSACHI a30T OKCHJIHIH TOTBIFYBIH TE3/IETyre >KaFlal TYFbI3abl.
EpiTiHaize a30T OKCHAIHIH OTTETIMEH TOTBHIFY JKBUIJAMIBIFBI KeJecl TCHIACYMEH
aHBIKTAJIA]IbI:

—dC
—M0 —kCyp *C,, (1.2)
dt
Tenaeynin naTErpan Typi:

6 _ I o |n(| —a)b (13)
k(a—b) b-ac

MYHJAFbI: t —TOTBIFY YaKbITHI, CEK;

K —KBUTIAMBIK TYPAKTHICHI, J1/(MOJb*CceK)

a —epireH a30T OKCH/IIHIH 6acTanKbl KOHIICHTPAIUSICHI, MOJIb/JI;
B —€pIireH OTTEKTIH OacTanmKbl KOHIICHTPAIUSICHI, MOJIb/JI;
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0. —a30T OKCHUJIHIH TOTBIFY JOpexeci, 0ip.00m
["a3 (hazaman e3remie cyibiK ¢azana a30T OKCHIIIHIH TOTHIFY KbUIIaMIBIFBI
TeMmreparypa KeTepulireH calblH apTta  Ttyceni.Epitinmiae HNO, Tig

koHneHTparusacel 0-nen 50%-ke AeitiH KeTepiyice TOTHIFY KbUIIAMIBIFbI OachIHIA
YKOFapbLIal, KeWiH a3asiibl.
Azor okcumin cymeH okyTkanga HNO, -tiH  Ty3utyi, abGcopOums

KBUIIAMBIFBI Ta3 a30T TOPT OKCHIIHIH KOHIICHTPAIUSACHIHA Typa MPOIOPIHOHA
OoJaabl.

Xaii JxkoHEe TOMEHIi TeMmIieparypajapja a30T KbIIIKBUIBIHBIH —TY31Iy
PCAKIUSACHIHBIH ~ JKBUIIAMIBIFBI  OCBI  PEAKIUSHBIH ~ CYHWBIK  (pa3amarsl
KBUIIAMJIBIFBIMCH ~ QHBIKTANAABI.A30T KBIIIKBUIBIHBIH —TY31Iy PeaKIMSICHIHBIH
YKaJTBI TEHACY1:

2NO + H,0 = HNO, + HNO,
3HNO, = HNO, + 2NO + H,0
3NO, + H,0 = 2HNO, + NO
N,O, + H,0 = 2HNO,

3HNO, = HNO, +2NO + H,0
3N, 0, + H,0 = 2HNO, + 4NO

A3OT OKCUATEPIHIH KYTHUTY KbUIIAMABIFI MEH a30T KBIIIKbUIBIHBIH TY31TY1.
A30T OKCHJII MEH a30T KbIIIKbUIBI apachbiHAarbl TeMe —TEHIIKTIH OpHajlacy
KBUIIAMIBIFBI ©T€ YJKEH KaJlbIIThl KarFjaiga KOHIEHTPALUSIChl TOMEH a30T
OKCHUJIIHIH KBIIIKBIJIMEH OPEKETTECKEHIET1 XbUIAAMIBIK a30T OKCHUIIHEH Tere-
TEHAIK KoHIeHTpauuschkl OomateiH NO, Ty3iy >KbUIIaMIBIFBIHAH OJI/I€ Kaiiia

)korapel. Keitblp MaraymatTap OOHBIHIIA a30T KOC OKCHJIMEH  KBIIIKBLT
apaceIHJarbl Teme-TeHaiKk 1,2 cek opbiHamazael. Al 0acka MariayMmaTTapra
CYMEHCEeK, Temne-TeHJIIKTIH OopHajacybl 4 caraTka JIeWiH co3bulabl. bipakra azor
KOC OKCHJIIHIH JKYTBUTY IOpEXKeci eKi xaraaiaa na oipaeit 6omazsr [1].

A3OT OKCHATEPIHIH a30T KBIIIKBUIMEH KYTHITY MPOIIECIH PETTEUTIH (aKTop
OOJIBITT 30T OKCHUIIHIH CYHBIK oHE (ha3a IeKapachlHAa Maimaa 00JIaThIH KBIIIKBLT
TyMaH KaOBIpIIaFbl apKbUIBl OTY KBUIAAMIBIFBI CaHATaAbl.A30T KBIIIKBLIBI
EpITIHIICIMEH CIHIPUITeH a30T KOC OKCHUJIIHIH MeJIepl Kejeci TeHIeyMEeH
aHBIKTAIAIB! [MOJIB/(cM *ceK)]:

P
RTp, X

QNo2 = (ZDN204 * Pno, T DNo2 PNOZ) (1-4)
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MyHJaFbl PP, ,p, -Ta3/bIH JKaJIIbl KBICHIMBI, N, O,, NO, wuneprri

ra3ziap/iblH napuuaiibl KbICHIMbI, aTM;
R —yHHBepcas ra3 TypakThIChl, CM° *aTm/(MOIb*rpan);
T —temnepatypa , K;
X —KaOBIPIIAKTHIH THIM/II KAJBIHJIBIFBL,CM;
Dy, Do, N, O, NO, muddysus kosppuuuenti,cm’/cex

Kytourran NO, meniepin keneci TEHACYEH /1€ aHBIKTayFa 00Jabl:
QNo2 = bCN204 = bKC:Nozz (15)

K —reme-TeHaiK TYpaKTHICHI,

b —rasmap yiin skoHe CyHBIKTHIK yimiH Peinonbac cansr 1200-3000;100-600
apanbirbiHga, 45 rtpamycra 10-15cm\cex skoHe 25-Te 2-8 cm/cek 0oJaThiH
KoahpuIeHT;

A30T OKCHUITEpIH CyMEH >KYTYJIbl XUMUSIIBIK IPOIEeCC Jen KapacThIpcak ,
OHJIa OHBIH XKBUIAMIBIFbI KEJI€C1 TeHI€YMEH aHbIKTaIa bl

dC
_% = klcho4 *CHZO - kZCHNOZ *CHNO3 (16)

MYHJIarbl K, , K, -Typa XoHC pCaKIUAHBIH KbIIAAM/BIK TYPAKTBICHI;

1.3 CyiibITBIJIFaH a30T KbIIIKBLIBIH aJ1y OHAipici

Konnentparusicel 45-ten 72% -ke A€iiH a30T KBIMIKBUIBI OHIPICIHIH
Ka3ipri TocUIAepi HeTi3iHeH 3 TomKa OeJTiHei:

1.AT™MocdepanbIK KpIChIMIA ATy

2. Koraprbl KbICBIM/IA ATy

3.Apanac TocUIMEH(aMMHAKTa KOHBEPCHENIEUTIH KbICBIM aOCOPOLMSIIBIK
JKyHeseri KbICbIMHaH TOMEH) ally.

1.3.1 ATmocdepanbIK KbIChIM/IA iCTEHTIH Kyiiesep

YpaicTiyg OipiHII caThICBIHAA aMMHaK-aya KOCHAChIH JaibIHmaibl.Erep
KOMMaJaH CYWBIK aMMHAK ajblHCA, OHBI ajabIMeH OynaHnbipansl. Ty3iiren ras
KYHIHAET1 aMMHaKTBl ra3oJibjaepre >kuHaiael. Konmanap anaplHaa ra3asl Cy3rieH
HEeMece CYMbIK aMMHMAKTaH oTKizenl(Mail Oyiaapbl MEH MEXaHUKAJIBIK KOcCIajiapaaH
Tazapry YIUiH).

OHJIpicKe KOJIJIaHBLIATBIH ayaHbl Oacka rasJlapMeH JjacTraHOaraH Ta3za
KEPJCH ajJfaH *eH.AyaHbl KbIIIKbUI Ta3fAapJaH Ta3apTy YIIIH OHbI 9JIETTE CUITI
EpITIHIAICIMEH HEeMece CYMEH apHaiibl KOHABIPFhIIA Kyaabl.MeXaHUKaJbIK
KOCBIH/IbIIaH allbIpy YIIIIH ayaHbl MaTEPUANIaH JKacaJlFaH Cy3TruUIepJeH OTKI3e/Il.
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TazapTeliran amMMuak  @HeH  aya  JKYWere  COpFbIII  apKbUIbI
oepineni.CopreimTa ra3map Kakchl apanacanbl.Erep Kyiiere XbUIbl aya KaKeT
eTiJIce, OHIAa COHFBI HUTPO3 Ta3gapMeH KbB3AbIphUIaAsl.Onaii OonFaH Karmanaa
ayaHbl aMMHAK TI€H apajacThIpy JKEKe KOHIBIPFhIA 1CKE achIpbUIaAbl Ja
CHUCTEMara ojiap KeKe-Keke Oepiiemi.

Karanmuzatopnapra 6apap anaplHaa ra3 KOCMACH! TaFbl Oip PeT MaTa Topi3zec
HEMece KapTOH Cy3riciHeH oTkizeni.On OeTTecy anmapaTbiHbIH KOFAPFhI JKaFbIH/IA
OpHAJIaCKaH.

KonBepTop Tikenel Ka3zaH yTUau3aTopra OCKITUIT€H, COHIBIKTAH JKbLIYIbIH
KOpIIaFaH oOpTaFa IIBIFBIMBI KON a3asabl. Tike OarbITTa >KYMBIC ICTEHTIH KOTEIN
YTUJIM3ATOP JKBLIAH-TYTIK Topiznec.MyH/a Cy KbI3IBIPBUILII Oy-Cy KOCMachIHA
alHaJIBIPBUIBIN, OJIaH KeWiH cemapatopaa OGemineai. KonaeHcaTTeiy Oipa3 OeJiri
Ka3aHFa KaWTapplaagbl, ajd KajaraH OeJiri KaszaHabl YypJien Ta3apTKaHJa
yrranpl.CenmapaTop/iad MIBIKKaH Oy Ka3aHHBIH TOOE KaFbIHIa OpHAJaCKaH HPEK-
TYTIK KbI3ABIPFBINIKA KENiMN, OJaH KEHIH >Kallbl 3aBOJ| XyHeciHe xiOepiieni
(6yneiy Temnepatypackl 450°C, kpicbiMbl 40 atm geiin).lIbiFbiH  HUTPO3
ra3JapblHbIH KbUTYbIH TOJIBIK MaiiiajiaHy YIIIH Ka3aHfa Olp Hemece ekl Oip 130eH
KOCBUIFaH 93KOHOMaW3ep opHajnackaH.byinm cbi30ama HHTPO3  Ta3maapbIHBIH
temneparypackl 800men 160°C-re neitin Temenmeimi.l'a3apl omaH opi Kapai
CaJIKbIHJATy O1p 130€H KOCBUIFaH Cy CaJIKbIHIATKBIIITAphIHAA 1CKe acanl. KblimaM
cankpiagaTkpimTad 40°C-ge MIBIKKAH HUATPO3 Tra3fapblHaH Kypambiaga 2-3%
HNO, ©0ap xonaeHcar OemiHemi.CalKpIHIATKBIIITAaH IIBIFApJa  HUTPO3

ra3apblHbIH KYpaMbIHAaFbl a30T OKCHIl Te€3 TOThIFaAbl Ja Ta3JaapibiH
TeMmrepaTypachl KalTajaaH »orapbulaiifbl.l'a3ibl CalKbIHAATY YIIIH OHBI €KIiHIII
CANIKBIHIATKBII  apKbUIBl  ©TKi3emi.MyHaa kypambiHga 25-30% HNO, 6ap

KOHeHcaT OOJIIHIN aJIbIHAIEL.

ExiHmi cankpIHAATKBIII HUTPO3 Ta3gapblH a0COpPOIMSIBIK CHCTEMara
OepeTiH COPFBINITHIH KAChIHA OPHAIACTHIPHLIAIbI.

CankpIHIATKBIIITapAa HUTPO3 Ta3/lapblH CaJKbIHAATy MEH KaTap rasia
TY3UIT€H aMMOHHMM CENUTpachl a3famn YCTalblHAAbl. berTecy ammapaTblH iCKe
KiOepepaie *KoHE OHBIH >KYMBIC ICT€y TOPTIOiHIH OY3bUTYBIMEH KaTap, TOPBIHBIH
Oy3bl1ybl NH,NO,-TiH Ty3ulyiHe ceben O0Jlybl MYMKIH, a3 MOJIIEPAE TYPAKCHI3

KOIAPFHIIIT OHIM aMMOHHI HUTPATHIHBIH aJIbIHYbl MYMKIH.AMMOHHI TY31apbIHBIH
COPFBINI imHAe (YIUTKAChIHAA) KUHAIYBI Oenriiai Oip >kaFdaiiia KOomapbUIbICKA
okeneni. COHIBIKTAaH MYHBI OOJIBIpMAy YIIIH COPFBIIITHI ME3TUI- ME3TUl a3
Memepae cymMeH Oypkim  Typanabl.CalKbIHAATHUIFAHHAH  KEHiH  HUTPO3
razapbIHbIH oenrun KOHIIEHTPAILUSCHI 0oJ1aTEIH KBIIIKbLIAapMEH
CYJIaHJIBIPBUIATBIH 6-8 KOHIBIPFBIIAH TYpaThIH a0COPOLMSIIBIK JKYHEIEeH OTe/Il.
CoHFBl KOHJIIBIPFBIZIAa HUTPO3 Ta3fapbiHa Kapchl OarbiTTa cy Oepiiaesal. Kplkbut
HACcOC apKbLIbI aifHANAIBI JIa Cy CaJIKBIHIAATKBIIIBIHA Oapaabl. OETTE KhIIIKbLUIIbI
ra3 OarbITBIHJAFbl EKIHII MYHapaJaH IIbIFapajbl, aja OipiHIIl MyHapa a3or
OKCUJIIH TOTBIKTBIPY YIIIH maijanaHbuiaibl. AOCOPOIUSIBIK CUCTEMaHbIH
KOJIEMIHE OHE i€ YPAICTIH TeMIlepaTypacbiHa OaillIaHbICThl ©HIM KbIIIKbUIBIHBIH
KoHIIeHTparusichl 45-50%-ke xerte/i.
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KpImKpUIABIH,  KypaMblHIA €pireH a30T OKcuuarepi Oomanbl, OJapbIH
IIBIFBIHBIH OOJIIBIpMAy YINH KBIIKGULAB alaslH ayia 50-55°C geiiH KbI3IBIPHII
ayaMeH ypiieii. beniHreH a3ot okcuarepin abCopOIUSITBIK JKyHere KanTapaibl.

HIbIFpIH ra3gapbIlHBIH KYpaMbIHIa I1aMaMeH 5% OTTeK 0Oy YIIIH COPFBIII
apKBUIBI JKyHere aya Oepineni. Kelmkpin abcopOmus MyHapamapblHIa a30T OKCHIIH
xyTy 92-94 % -xe nmeiiin xetemi.Kanran a30T OKCHATEPIH CIATI MyHapalapbIHIA
yCTaiapl. AOCOpOIUSIBIK KaOaTThIH CaHbl MEH TEMIIepaTypajblK pPEKUMiHE
OalaHBICTBl KBIIIKBUIIBIH JKYHEIEeH IIbIFapiarbl HUTPo3 Aopexkeci 20-25 %
apanbirbinga 0omnael. Cintinik abcopouus ypaiciuae NO,-uig NO-ra xaTeiHachr 1
oonranbl bIHFAMIBL. NO-HBI 50 % -K€ TOTBIKTHIPY VIIIH KBIIIKBUIABIK JKOHE
CUITLIIK MYHapayiapbl apachlHa TOTBIKTBIPFBIII MYHapachl OpHajlackKaH.MyHna
TOTBIFYMEH KaTap Ta3 KYpPaMbIHAAFbI Cy Oybl MEH a30T OKCHUATEP1 OPEKETTECETiH
a30T KBIIIKJIBI TY31IE/Ti.

Curtinik  abcopOumsi  Kapama-Kapchl TNPUHLHUINTE 1CKE achlpbuiajbl.l'a3
OaFbITBIHIAFBI 2-1111 MyHapara kaHa coaa epitiamici (200-250 r/ir) Hemece ok CyTi
(80-100 r/m) Oepinmenmi, am onmaH OipiHm MyHapara Oapaabl. AGCOPOIUSITBIK
MYHapaJapblHJa HUITPUT-HATPAT CiITi Ty3uexdi [2].

1.3.2 ZKorap¥bl KbICbIM/IA icTENTIiH JXKyiiesep

ATMocdepanblK KbIChIMJIa ICTEUTIH KyHemerire KaparaHaa TOMEH]IE
KAapacCThIPbUIFaH JKYHeJIep/le aMMHUAKThl TOTBIKTHIPY *OHE HUTPO3 Ta3lapbliH a30T
KBITITKBUTBIHA OHJICY YIIiH 4-9 aT™M KOJITaHbBIIa b

ATMmochepanblk aya OacklHAa CY3TiJieH  OTKI3UIeNl, OJaH  KeHiH
CAJIKBIHIATKBII KOHABIPFBIIAPBIHIA Al JalTaHbUTFaH CYMEH JKYbLUTAIbI.

Tazananran aya TypOOKoMIIpeccopabIH OipiHmm caTbichiHaa 3,53 artwm.
CBIFBUIBIIT 175°C-re  peitin  kp3aslpelianbl.OmaH KeiH — aya  Cy
cankpiHaaTKelbiHaa  40-45°C-re neiiiH canKbIHAATBUIBIN, €KiHII CaThICHIHIA
COHFBI KbIChIMFa JeiiH (7,3aT™) chiFbuUIbIT TemmepaTtypackl 135-125°C-re neitin
KoeTepiiei.

Opl Kapall ChIFBUIFAH aya aMMHMAKTBl >Karyra Oepiienl, KbIIIKbLUIIbIK
abcopOmust ypJiciHe KOChUIaAbl, a30T KBIIIKBUIBIHAH a30T OKCHUATEPIH Ypieyre
YKOHE JIe TIeIITe TaOUFH Tra3/bl Karyra >KyMcaaabl. AJIIBIH ajla Ta3apThUIFaH ras
kydingeri ammuak 10-12 atm. keiceiMMmen ammaparrta  150°C-re  meiiin
KBI3JIBIPBLIIBIIT apaacThIPFBIIIKA Oepiiiei

ApanacTeIpFhIIIKA JKOHE JI€ KBbLIyaJIMACTHIPFBINIKA HHUTPO3 Ta3IapbIMCH
270°C peiiin Kp3apIpbUTrad aya Oepineni.Kypameiaaa 10% ammuak 6ap aMMuaK —
aya KOCIachl KalTaJaH IMapoJIUT CY3TICIHEH OTIill KOHBEPTOpAaFbl KaTaJlu3aTopFa
KeJIeIl.

Karamuzarop 1 cm® 1024 teciri 6ap, xanbiHasirsl 0,09 MM mmaTuHapouit
KyiMachlHaH kacanbiaran 16 Ttop marpananbuiagsl. AMMuaktel 800-900°C-ma
KOHBEPCHSIJIAN b, 30T OKCHIIHIH IIBIFRIMBI 96%-Ke AeHiH KeTe .

AMMMAKTBIH TOTBIFY PEAKIUSACHIHBIH O KbUIYbl Ka3aH YTUIU3aToOpAa
temreparypackt 230°C xone 13 arM KeichiMIa KbI3faH Oy aiy YIIiH
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KoJIaHbLIa bl MyHa HUTpo3 raznapel 170°C-ke neiin cankpiHmay kepek. bipak
Ta KbICBIMIIBI apTThipraHaa, a3oT okcuil NO,-re aeiliH TOTBHIFbIN, Ka3aHHaH
IIBIKKAH Ta3]bIH Temieparypackl 260° C-n1eH ToMeH 00JMaibI.

Opan KeiliH muaTUHAAAH aWbIPbUTY YIIIH HHUTPO3 Ta3lapbl TOTHIKTHIPFBIII
(17) ©Ooc BIABICTBIH JKOFApPFbl  JKaFblHJA OpHAJdacKaH CY3Tl  apKbUIbI
otell. TOTBIKTBIPFRITIITA OONMFaH yakbIT apanbirbiHga NO,-re aeiiiH TOTBIFabI.
AnmapaTTaH IIbIFapAa >Kaimnbl TOTBIFY nopexeci mamameH 80% xeremi. NO
TOTBIKKAHHAH  COH  ra3abiH  Temmeparypacsl  300-310°C-re  neifin
KOFaphUTaael. BYT KBITy a3mgam ayaHbl JKBUTY aJIMACTBIPFBINITA KBI3IABIPYFa
xymcananel.byn skepne HUTpo3 razmapbl 175°C-re AeiiiH CaaKbIHAATBLIAIbI, all
aya 110-man 270°C-re neiiiH KbI3abIpbuiaabl. HUTPO3 ra3gapbhlHBIH IKBLTYBIH
TOJIBIK TaWJaNaHy THIMCi3, COHABIKTaH oJjiapibl caikeHAAaTKbImTa 50-55°C-re
JIEH1H CaJKbIHIATa IbI.

CankpIHIATKBIIIITA ~ aMMHAKTBl  JKaKKaHJIAa TY3UITEH Cy  OYBIHBIH
KOHJICHCAIMSJIAaHYbIMEH KaTap HUTPO3 Ta3fapbl CAJKBIHAATHUIAJIBI JKOHE JIe a30T
KOC OKCHJI Oy KOHJEHCAThIMEH >KOHE a3jam OyMEH OpeKEeTTeCyl apKbLIbl a30T
KBIIITKBUTBIH Ty3€e/11.OHbIH HOTHXeciHe xanmnbl oHIMHIH 50 %-Tel memmepi 52 %-
T1 @30T KBIIIKBUIBI TYPIHJE KOHACHCATTaH IIbIFaibl. CaJKbIHAATKBIIITAH IBIKKAH
KBIIIKBLT —Ta3fmapaaH OejiHim — aOCOpOIMSIBIK  KOJOHHara kibepineni.l'a3
a0COpOLMSUIBIK KOJIOHHAHBIH TOMEHT1 >KarblHa Oepiienl e cy KoHE a3oT
KBIIIKBUIBIHBIH KOCHAChIMEH KYThbUIaAbl. HUTpoO3 rasmapel keibip ke3nae OipiHIil
TOPENKEHIH aCThIHFBI KarblHA €MEC, OJl 4-1ll1 HeMece S-Il TOPEJIKEHIH AacThIHA
Oepueni, TOMEHT1 3-4 TOpEIIKENep TOTBIKTBIPFBILI peTiHze
naiananbuiaapl. MyHaaid  Jkargaia eHIM KBIIKbUIBL  4-111  HeMece S- Il
TOPENKENCePACH IIBIFAPBIIBIIT aJTbIHAIBI.

AOGcopOUUMANBIK KOJIOHHaAAa (TOpJaHFaH TopENKeci Oap)HUTPO3 ras3aapsl
KBIIIKbIJIFA KapaMa-Kapchl, TOMEHHEH KOFaphl Kapail keTepiieni.AdcopOius
YpIiCiHIe Ta3 KypaMbIHIAFbl a30T OKCUATEPI a3asijibl, KOJOHHAJAAH IIBIKKAH Ke3]1e
onapabiH Memepi 0,1-0,5 % -ke aeitin Tomenaeiial. JKoraprbl TOpeKeeH TOMEHT1
TopesiKere OapraHja KbIIMIKbUIIBIH KOHIEHTPAIUSACHI KOFAPbUIAN bl, KOJOHHAIAH
meIKKagga 55-56 % ke xeremi.KomoHHama KBICBIMMEH aibIHFaH OHIM
KBIITKBUTBIHBIH, KypambiHga 1 %-ke neiiiH a30T okcuaTepi Oonanbl. CoHFbLIAP
ayaMeH ypJiereHae »oHe temmnepartypanbl 50-55°C-re kereprenme yimazpl, Oipak
ojlapabl  a0CopOUMSANBIK  KOJOHHara  KauTtapanbl. IbFbIH  raznapbIHbIH
KYpaMbIHIaFbl OTTEKTI 3-3,5 % mamaceiaga ycraiapl. OTTEKTIH KOHIIEHTPAHSACHI
5,2 % 0GoJica sHEPTHS KON KaXET €Tel, all MIBIFBIH ra3JapblHIaFbl 30T OKCUATEPI
TaOUFHM Ta3dap/blH KaThICYBIMEH BIIBIPAWTHIH 00JICa, OHJIA OJ COHFBIHBIH KOl
KyMcallyblHa — oKeJenl.AOcopOIust  ypaiciHae OeIHTeHXbUIyAbl ally  YIIiH
KOHJIBIPFBIHBIH, TOpEJIKeJIepIHEe Cy aWHanaTblH HUPEK TYTIKTI OpHAJIACThIPAIbI.
Topenkeneri temneparypa 35-45°C apanbirbiaga 001a1bl.

AOGCOpOIUANBIK KOHIBIPFBIAH KEWIH IMIBIFBIH Ta3Japbl a30T OKCHUIATEPIHECH
tazapteuiaapl. On ymin omapasl 370-420 °C-re nmeiiin omakra (3) TaOuFu ras3pl
YKaKKaHga OOJIHIN IIBIFATBIH JKBUTYMEH KBI3JBIpanbl. AN OJlaH KeHiH Kocmara
CH, : O, kateiHachl 0,62-066 6oy yiriH TaOuFH ra3 KOcasbl.
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CH, ned NO,+ NO-HiH opekeTTecy mpoleci 6actany YIIiH KOCHAHbI JKaHy
TeMIlepaTypachiHa JIeHiH KBI3ABIPY KEpeK (Temmeparypa KaTau3aTOPAbIH TYPIHE
OaitanbicThl). [lammaauii KaTanu3aTOpPBIH KOJJAHFAHNIA JKaFy TEMIIEpaTypachl
ToMeH Oomanbl. TOTBHIKCHI3AHIBIPFRINT PETIHAE MPOIAH, dTHJICH HEMECe aMMHUaK
KOJJIaHFAH Ke3/l€ TalaJuid €H >akchl KaTanu3aTtop Oojbin caHamaabl.Ponuid,
pyTeHUM, KOOaldbT, HUKEIb JKOHE Oip HemMec eki KabaTTa opHajIacKaH
KaTaqnu3aTop/AblH KOCIACHI 1a KaTaiu3aTop 00Ja aiajbl.

bip catbuibl peakTopra KaparaHja €Ki caTbUIbl[a a30T OKCUATEPIHIH bIIBIpAY
nopexeci Jkorapbl Oomanpl. [laiimamaHy ypaiciHAe KaTaliu3aTop ©31HIH
aAKTUBTLIITIH KOFAJITAJbl, COHJIBIKTaH Ta3/bIH KbI3JBIPY TemnepaTypacbiH 370-TeH
400-420 °C-re neitin ketepy kepek.Karammszaropia KypeTiH 3K30TEPMHSIIBIK
peaKIUsSHBIH HOTHXKeCiHAe ra3mapiasiH Temmeparypackl 690-790 °C-re neiiin
KOFapbUTaliapl. Peakius eHIMIHIH KypaMbIHIAFbl KaJlfaH a30T OKCHUITEPiHIH
kounentparmsicel 0,01 nen 0,004 % -xe nmeitin apanbsikta Oomampl. ['a3mapasiH
KypambiHa a3 meiiepae CO 001yl MYMKIH.

Temnepatypacer 730°C »xoHe KpIchIMBI 5,5-5,8 aTtMm. KypamblHma a3or
OKCUATEPIHIH a)XXblpay eHIMJepl OONAThIH LIBIFBIH ra3/lapblHa CHIFBUIFAH ayaHbIH
0ipa3 memepin kockanaa 700 °C-re meiiin caakbIHIAI ra3 TpyOuHACchkIHA Oepiiei
JIe ayaHbl CBIFaTbIH TpyOOKOMIpeccopAbl  Ko3FanTaabl.COHBIMEH, IIBIFbIH
ra3fjapblH Ta3aJalTbhlH arperarra TaOWFW ra3jbl JKaKKaHJa aJlbIHATBIH JKbUTY, aya
TPYOOKOMITPECCOPBIH/IA SHEPTUSI KO31 OOJIBIT CaHAIA IbI.

TypOunara 6apatsin ra3abiH Temieparypacsl 700 °C-re TeH. Erep pIcThIKKa
ycTampl MeTa/ll KOJJAaHbUIAThIH 0o0Jica, OHAAa Tra3lapAblH TeMIepaTypachl
KOTEpLITyl MyMKIH.

Typounana razmap 700-gen 390-410 °C-re caikpIHAQMIBI, al KbICBIM 5,5-
ten 1,06 arm.ra neiin TemeHneiai.Kanran >Kbuly KazaH YTHIM3aTOp MEH
skoHoMam3epae Temmeparypacbl 230°C rxoHe KbIChIMBI 13 aTM OOJIaThIH KbI3FaH
Oy any YIIiH naiinanansiianbl. Hotmwkecinge razmap 180 °C-re  neitin
CaJIKBbIHJATHUIBIN aTMocdepara sxioepiyiei.

KapactoeippiiFan cbi30aHyCKaza AJEKTP IHEPTHUsChl JKYMCAaIMalIbl, OHBIH
OpHbIHA TaOWFH Ta3 KOJAAHBUIAABLOJETTE DJEKTP JHEPTUsiChl a3 MeJIIep/e
KBIIIKBUIIBI  alJJTalTBIH  KOHE Cy O€peTiH COPFBIITApAbl >KYprizy YIIiH
naiganansiagsl [1].

1.3.3 KroaibMaH TaciitiMeH a30T KbIIIKBLUIBIH OHAIPY

Kroneman Ttocimimen HNO, aiy eHIIPICIHIH jKaHA 9iCl KapacThIPbLIaIbI.
Bbyn oficTe aMMHAKTBI TOTBIKTBIPY aTMOC(epabIK KbICHIMIA, a1 HUTPO3 Ta3lapbiH
KBIIITKBUTFA OHJIEY 4 aTM. KbICBIMFA JICHIHT1 apasIbIKTa KYPTi3UIel.

Cysrize *akchl Ta3alanraH aTMochepabiK aya >KeJISTKII apKbLIbI JKyHere
oepineni. Cysrige Ta3apThUIFaH ra3 KYWIHAETI aMMHaK ayaMeH apanacTblpy YIIiH
KEJIETKINT apKbUTbl apallaCThIPFBINIKA Oepineni. Aya exire OemiHeni. AyaHbIH
Herisri  Oeiri  >KbUTyaMacTHIPFBINNITA HUTPO3  Ta3dapbIiHBIH  KBLUTYBIMECH
KBI3IBIPBIIBINT, aMMHAKIIEH apayiacThpy YIINH KOHABIPFBIFA  Oapajibl. ayaHbIH
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eKiHII OeJiri KOHIBIPFhIIA a30T KBIIMIKbUIBI €PITIHAICIHAETI a30T OKCHATEPIH
YpJIen aKpIpaTy YIIiH KOJIaHbLIA b

AMMUaK aya KOCHAaCBIHBIH KypaMbIHIarbl amMMuakTel 11 % -ke TeH erin
YCTaiIbl, COHABIKTAH Ja aMMHaK TOTBIKKaHAa OOJIIHETIH KbUTy KbI3FaH ayaHBIH
KBUTYBIMEH Oipre karanuzaropaarsl Temneparypansl 810 'C mamaceiHna ycrayra
MYMKIHIIK TYFbI3ajbl. byn TemmepaTypaaarsl TiatuHadHblH IIbIFbIHEL 0,04 T/T
HNO, acmaiigel. ['a3mapapl Kakchl Taza JKOHE KYMBIC ICTEY TOPTIOIH IyphIC

yCTaraHJbIKTaH, aMMHaKThl KoHBepcuesney 98% -ke naeiliH KeTepinesi, TOPIbI
naiinanany 8 aifra JAeiiH co3buTajibl. AMMHAaK TOTBIKKaHIa O6IHETIH XKbLTY
KazaHna Oy aimy YUIiH KojaaHbuiafsl. ByasiH Herisri O6eiri TypOOKOMIpeccopsl
KO3FaJTaThIH Oy TypOWHACBIHA KyMmcanaabl. HUTpo3 ra3mapbIHBIH KaIFaH KbUTYBI
KBUTyaJIMACTBIPFBINIITA ayaHbl, al OJaH KEWiH KBI3JABIPFBINTA KOHICHCATTHI
KBI3BIpYFa J>KyMcanaapl Ja COHBIHAH OYJ Ta3dgap CaJKbIHAATKBIINITA CYMEH
CAJIKBIHIATBUTANBI. ByJl skep/ie aMMHaKThI JKary HOTHIKECIHZIC albIHATBIH Cy OYBI
KoHJeHcanusanaabl. COHFBI a30T OKCHITEPIMEH OPEKETTECII dJICI3 KBIIIKBIIBIH
Ty3€l. A30T KBIIIKBUIBI COPFBI apKbLIbl a0COPOIMSIIBIK KOHBIPFBIHBIH >KOFApPFbI
JKarbpIHa Oepiie/i.

CankplHIaraH HUTPO3 Tasfgapbl TypOokommpeccopna 4 arMm. JeiiH
chIFblIa bl CHIFY JKOHE a30T OKCHUJITEPIHIH TOTHIFYbl HOTH)KECIH/E aJbIHFAH JKbLTY
aJIFaIIbIHIA Ka3aHbl KOPEKTEHIIpyTe OapaTbIiH KOH/ICHCATTHI
KBUTYaJIMACTBIPFBIIITHL €KIHII PET KbI3ABIPYFa, ajl OJaH COH IIBIFBIH ra3/lapbiH
JKBLTY aIMacTBIPFBIILITA KbI3ABIpYFa xKyMcanaabsl. TypOookoMmpeccopMeH Oip Banaa
OpHaJacKaH TypOWHAa YVIIFal0 HOTHKECIHE IIBIFBIH Ta3apbl CATKbIHTANIbI.

AN onaH KeWlH HHUTPO3 rasiapbl KaObIpIIAK CAJKbIHIATKBIIIBIHAH OTEl,
MYHAa KBIIIKBUT KOHACHcAT OejiHeni. CalKbIHAATKBIIITA HUTPO3 Ta3laphbl TEK
CaJIKBbIHJATHUIBIN KOWMal COoHbIMEH Oipre Oipa3 ToTbiFaabl. CalKbIHIATKBIIITAH
COH a30T KbIIIKBUIBIH OHJICY YIIIIH ra3zaap aOCopOUUsUIbIK KOHIBIPFbIFA Oapabl.

CankpIHIATKBIIITAH I[IBIKKAH KOHJIEHCAT KBIIMIKBUI ~ KOHIIEHTPAIUSICHI
KOHJIEHCATIeH Oip/ielt aOCOpOIUSIIBIK KOHABIPFBIHBIH OpTa OOJIriHAer! Tapelkara
Ooepineni.  AOcopOmusinblK  KOHAbIpFeimaHn  kediH 70 %  -t1 HNO,
KBUTyaJIMACTBIPFBIIIITA OYMEH KbI3ABIPBIIAABI, al KOHABIPFBIAA €PIreH a30T
OKCUATEPIHEH albIpy YIIIH ayaMeH ypJeial. Ypiey ra3gapbl TypOOKOMIpeccopra
KeJIIN OHJIeyTe KaTapbliabl, all JalblH ©HIM KoliMara >ki0epiie/i.
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2 BAC ’KOCIIAP

3aypIT Kalla CHIPTHIHAAFBl  OCNTUICHTeH Kep IIeKapachblHAa OpHATacKaH.
Conpa:

- OMOJIOTHSUTBIK Ta3apTy >KYMBICTAPBIH KACAWUTHIH CTAHIUS, COHIIPTIII-
KYIBIK, TOPJIBI TYABIK, TYPMBICTBIK Cy J>KOHE KBIIIKBUIAAD OEPeTiH COPFHUIBI
CTaHIUsIapbl, T.0. OpHalacKaH. AJIaHHBIH COJNTYCTITIHIE KeH koHe JIO
TaChIMAJIIAUTBIH TEMIp JKOJIap, aj OHTYCTITIHAE 3ayblT MEH €1 MEKEH]I
JKAIFACTBIPATBIH ~ JKYMBICIIBUIAP  TachIMANJANUTBIH ~ aBTOMOOWJIL  >KOJIJIAphl
TOCEJIHIEeH. 3aybIT HET131HEH TYPaJbl:

- 1eX FUMapaTTapblHaH;
- OHJICUTIH LIEXTaH;
- JTAWBIH OHIM/I CaKTANUTHIH KOMMa.

3aybITThl 271eKTp ToTbIMEH TTI- 35/10 apanbik OekeT KamMTaMachl3 €Tel.

3aybIT 10 mIaKpIpbIM KalIBIKTHIKTa OpHAdackaH AKTay KaJIacbIMEH TEMIp KOJ
YKOHE ac(abT TOCETIMIMEH JKaJIlFaHFaH.

HopmaTuBTi Taymmantapra coliKec, 3aybIT ajlaHbIH/IA ACHCAYJBIK CaKTay IyHKTI,
ATC 1.6. opHanackaH.

’KobananraH anaH OaThICTAH WIBIFBICKA Kapal CO3bUIBIIN KaTbIp. AnaH «Eroza»
KyHKarapibl OuikTiri (h = 2,0m) Topiibl maHenbaepMeH KOpPIIAIFaH.

OHipic ajaHbIHIA - OHTYCTIK KOHE IIBIFBIC KaKTaH KIPETiH €Ki Kipy Oeimi
KapacTeIpbulFad. bac kipy 0esiMi — aJMUHCTPATHBTI - TYPMBICTBIK KOPIYCTHIH
OaFbITBIHA KYPIi3iIe .

AnaHHBIH 1IIHAE aiHaIMalbl aBTOKOJIIK OTY OJIbl CajJblHFaH. AJIaH MEH
xonjgap acdanbTTi OCTOHHAH TecenreH. TiK Terictey OIpTyTac TOCUIMEH
HICTIIITEH.

KypbutbIC KYMBICTApPBIHBIH, KYpaMbIHa KIpMEHTIH ajlaHap MEH TETic jKepiep
aralTapMeH >KOHE JKEePIUTIKTI TYKbIM/IbI OyTajgapMeH KerajaaHaapaiFaH.

OHipic anaHblHA KIpep alJIbIHAA )KYMBICUIBIIIAPMEH OapIIbIK KOMIKTEP KY3€T
Jna0buIIapbl MEH TEKCepy KypaljapbiMEH >KaOJbIKTaJIiFaH TeKcepy OesiMiieci
apKpUIbl  OTKI3UIENl. OpTKEe Kapchl carbuiap, ©pT COHIIPrill KeNKTEpaiH
aifHaITybIHA YKacaliFaH alHaIMalIbl JKOJIIap KOHE oJiap OpT COHIPY KypalgapbIMeH
KaMTamachl3 eTtuireH. Fumaparrap MEH KYpBUIBICTapJbIH Ti3iMi TemeHzeri 2.1-
KEeCTeIe KOPCETIITEH.

AJNaHHBIH WHXEHEPJIK JKeJIUIep MIemIMIepl HETI3r TEXHHUKAJIBIK >Kepiep
JKaraalbIHAA KOHE HHXKCHEPIIIK XKemiaep ecedl OoiibiaIa naibHaanFan. JKoOabik
KOMMYHUKAIIMS SKETJIEpiH OpbIHAAY, OHJIpIC alaHbIHIAFbl OHJIEY Ke31HJeTl
TEXHUKAJBIK TaJlallTap HETI31H/E HEri3ri JKOHE OHJIPICTIK KOCAJKBI JKENiJiep MEH
KYPBUIBICTAPIbI TYPFBI3Y €ceOl HeT131H/1e KYpri3iiel.

AnaHHBIH 1K1 KYHECIH Cy, apHaJIbIK Kopi3, JEKTPJl Kamaay >Kep acTblHaH
OPBIHATATBI.

ABTOKOJIIK JKOJJIaphIMEH TYHICKEH TOpamnTalblH OpPBIHIAPBIHA IIOWBIHHAH
YKacaJlblll, TEpIMEH KanTajarad TepeHairi 10 M-aeH ac malThiH KYOBIP CaJIbIHAIbI.

Cyreri, azor xoHe ABC  raszmapblH  KIOEpeTiH  TEXHHUKaJBIK
KYOBbIpTachIMaiap/ia *ep acThl apKbUIbl OTKI31IEI].
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2.1-Kecte

Fumapatrap MeH KypbUIbICTapAbIH Ti31Mi

Benrinenyi ATtanysl
511 aIMUHUCTpAIUs KOPITYChI
512 aMMHaK OH/IpiCi eXbl
551 CBIFBUITaH ayaHbIH KOMIIPECCOPJIbI CTAHIIHSICHI
512 komnpeccus AITH
513 HACOCTBI KOHJIBIPFbI
403 a30T rasroJipepi
421 CYHMBIK aMMHUaKTBI Oepy KOHWMachl
421a CYHBIK aMMHUAKTBIH Oy(epi KoiiMacsl
403 a30T ra3roJipaepi
526 aMMUaK KOMMachl TYPMBICTBIK KOPITYC
522 M30TEPMHUSIIBIK KOiiMa
530 aya rasrojbjaepi
430 TypOOKOM.a0CcOp0. TYPMBICTBIK KOPITYCHI
431 aMMHAKTBI CEIIUTPA ATy LEXbI
431 OyJaHJbIpy CTAHIUACHI, KATAIUTUKAJIBIK Ia3.
402 HIBIFAPy KYOBIPHI
433 KBILIKBUI/IBI CAKTay HACOC
434 aMMHaK rasroybaepi
435 AMMMAKTBI TOHA3bITY KOHOBIPFHICHI
452 aMMUAaKThl OyJaHAbIPY CTAHIIUSCHI
468 OeliTapanTaHIbIPy CTAHIIUSACH
408 acxaHa
504 OHJIIPICTIK XKaii
411 OynaHabIpy TYHIPIIIKTEY TYPMBICTBIK KOPITYC
441a aMMOHHM3aUs 0oJiMi

bac >x00aHbBIH HET13T1 KOPCETKIIITEP1 MbIHAHIAM:

Kopianran aymMakThIH KaJllbl ay1aHbl - 18.2 ra,
KyppuiacTeiH ayMarbl - 3,43 ra,
KeJtik k071, amanaapablH ayMarbl -3,75ra,
Keranganaeipy aymarsl - 2,76 ra,
KypbUIbICTBIH MANbI3BIK KOPCETKIMI - 20 %,
KerannauasipyapiH MalbI3IbIK KOPCETKIIIT -10 %,

AyMaKkThl TaliJalanyAbIH MalbI3IbIK KopceTkimi - 53 % .
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3 TEXHOJIOT'UAJIBIK BOJIIM
3.1 CyiibITBUIFAH 230T KBIIIKbLIBI TEXHOJIOTHSCHI

by cxemaHBIH HETi31HE TYUBIKTAIFAaH SHEPTOTEXHOIOTHSIIBIK ITUKIT YKAThIP
aMMUAKTHIH €Ki caTblibl KoHBepcusichl (I cater), kpickim 0,42 MIIa xoHe HHTpO3a
raznapsiH exgey (11 cater) kpickim 0,108 MITa.

- KbIIKBUIBI 60%-TiK ©HIM TYPIHJIE HIBIFApY;

- aMMHaK TIEH ayaHbl MYKHST Ta3apTy;

- AMMOHUW HUTPUATHI MEH HUTPUTIMEH TazapTy apKbUIbl HUTPO3a
ra3fiapblH CYBITY;

- O6JIIHIeH ra3fap/bl KaTAIUTKAIIBIK Ta3apTy;

- GKIHIIUIIK ~ DHEPreTUKAIBIK  pecypcTapabl  KoJjgaHy  (KbUIyabl) —
KaTaJTUTUKAJIBIK Ta3apTyAbIH alIbIHIa O6JIIHTeH Ta3aapAbl KbI3IbIPY.

1-cy3rime TO3aHmAapAaH Ta3apThUIFaH aTMochepalblk aya, 2-ayallbIK
kommpeccopaa 0,42 MIla KepIcbIMFa JACHIH CBHIFBUIBIN, €Ki aFbIHFA JKIKTEJCI.
bipeyi xanacy ammapareiHa 3, €KIHIIICI aMMHAKThl 4-KbI3JBIPFBII apKbUIBI S-
ypaerim MyHapara kioepineni. bBymanmeipreimiran (6) ras Topizai ammuak (7)
cysrifie Ta3apThLIaabl, BICTHIK ayameH (4) xwi3aeipreinuta 80-120 °C-xa neitin
KbI3JIBIpbUTabl.  TazapThulFaH aMMHaK T[I€H aya »>KaHacy anmnapaTbIHbIH
apaJaCTBIPFBIII KaMepachiHa
(8) kemin Tycenmi. Tysinren ammuak-ayansl Kocrna (0,11 ammmuak), KepaMUKabIK
CY3TJIEH MYKHUAT Ta3pTyiaaH eTkizuieni. On jkaHacy ammapThlHa OpHAJACKAH.
Conman KeWiH TIUIaTUHAJBI TOPHABIH JKOHE OKCHUATI KabarrapiaH TypaTblH
eKicaThUIbl KaTaiu3aTOpAaH ©TKi3enl. Ty3UIreH HUTpo3a Ta3laphl  KOTel-
YTHIN3aTOPAAaH 3STKI3LTNI, anabIMeH »KoHMam3zepieH eotkisiieni (10) coman
keiin ToHaseITKen 11, 55 °C neitin cysIThnagel. Hurposa rasmapbiH cybITyna
Cy OyJnapblHbIH KOHICHCAIMSUIAHY MPOLECI KYPIl 9pPTYpil KOHIEHTPALUSAIAFbl
a30T KBIIKbUIAAphl Ty3uiemi. ComaH keiiH oi abcopOnmsuiblk kKoiHHara (12)
x10eputeni. Hurpo3zansik
ra3nap HUTpPo3nblK Kommpeccopaa (15) 0,108-0,11 MIla kpickiMFa JIeHiH
cerrblnagel. byn kesme 230 °C-ka bicuael. 14 TOHA3HITKBINTA CYBITHUIAMEL
ConbIMeH KaTap oOJ1 O3miHTeH Ta3fgapapl OIpAcH yakbITTa KbI3JABIPFBIII Ta
oomanel, 150 °C-ka neiiin. TonaseiTKpim-kongeHcaropaa 40-60 °C cybITeinagml
(15). Conan keitin abcopOIUMSUTBIK KoJOHHara kioepineni (3.1-cyper).
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1 — ayansI Ta3zapTy Cy3rici, 2 —ayajblK KOMIIPeccop, 3 — jKaHacy ammapThl, 4
— Ta3Topi3/l AMMHAKThI KbI3ABIPFHIII, 5 — YpJeriil KOJHHA, 6 —CYHbIK aMMHAKTHI
Oynarpim, 7/ — aMMMaKThl Ta3apTy Cysrici, 8 —KaHacy almapThIHBbIH
apaJlacThIPFBINI  Kamepachl, 9 — TYPFBIIIBIFBIH KOTeNn-yTunuzarop, 10 -—
AKOHOMaM3ep (CYbICHITKBINT), 11 — TOHA3BITKBIII, 12 — aOCOPOIUSIIBIK KOTHHA, 13
— HUTpO3aJbIK-KoMmpeccop, 14 — O3miHreH ra3gapabl KbI3ABIPFRIN, 15—
TOHA3BITKBINI-KOHIecaTop, 16 — OeiiHreH ra3mapibl KaTauJIUKaIbIK Ta3apTy
cxemachel, 17,18 — pexynepanmoHasl ra3sl KyObIpiap

3.1-cypeT. A30T KBIIIKBIIBI O©HEPKICIOTHIH TEXHOIOTHSIIBIK CXEMACHI

AK-72 xylieciHiy >kaHacy ammaparbl MUJIUHIAPIIK Gopmana aumarepi 4 M
xoHe OmikTiri 5,6 M. CeIFpUTFaH aya peakIUsUIBIK O3MIKTIH 1IIiKi JKOHE CBHIPTKBI
KOPITYCTBIH apachIHJIaFbl CaKWHAJIAP apKbUIBI JKYPE/l JKOHE alaparblH JKOFaphI
JKarblHA ~ OpHAJacKaH  apajacThIprbiliKa kibepimeai. OnHmaa  aMMHaKIICH
apanacazapl. Ty3uireH
aMMUaKThI-ayajbl KOCIa Cy3rire »iOepisiefii CoJlaH Karajau3aTopra >kidepiieni.
ANMapTThIH aCTBIHFBI O3NITiHE KOTEN-YTHJIM3ATOPABIH 3MEEBKaIapbl OpHAJICAKaH.
Onpa kaTanu3aTop/aaH KeiiH HUTPo3a ra3faaphl KeiM TyCe/i.

Cyuvimvliean azom KblUKbLIbIH KOHYEeHmpJey

A3OT KBIIKBUIBIH KOJIIAHATHIH KONTETHE OHEPKACINTEp KOHIICHTPJICHTCH
a30T KBIIIAAPBIH KoJaHaabl. CYHBITBUIFAH a30T KBIIKBUIBIH KOHIIGHTPIICY
YIIIH Ccynabl CiHIpin anateiH apHaiibl 3aTtTapabl (CC3) konmmaHagwl. «Cy-azor
KbIKbIIBI —CC3»  KyMeciH KbI3AbIpFaHaa OyJblH MeJIepl a3albil  a3oT
KBIIIKBUIBIHBIH  Oybl keOeieni. CC3 petinae TexHUKaNbIK 92-93%-Tik KyKipT
KBIIIKBLTBI Koslnanbliaasl. Hemece 80%-Tik MarHuii HUTpaThIHBIH KOHIICHTPJICHTCH
epITIHAICI KOJIAaHBLIAbI.

3.2 YepicTin MaTepuaibIK 0aJaHChI

MarepuanablKk OaTaHCTBIH MaKcaThl T'a3 KOCIACBHIHBIH TEIe-TEH KYpPaMbIH,
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a30T OKCHUJIIHIH TOTBIFY JA9pPEKECIH, KOHJEHCAIMsI YAEPICIHEH KeHIHT1 ra3 KypaMbIH
aHbIKTay OOJBIN TaOBLIA B

Ecenrey ymrin 6acranks gepexrep [1]:

CankpIHAATKBII-KOHICHCATOPFA KIpETiH ra3 Kypamsi [1].

KommoneHTTiK Kypambl.% 00.%
NO 3,09
NO2 6,36
O]} 3,57
N2 71,03
H.0 15,95
Bapnbirsr: 100,00

Texnonorusneik yaepicte ansiHaThiH 1000 kr 100 %-mer HNO; ecebin
KYprizemis.

- ToHa3bITKpIIKA Kipe OepicTeri HUTPO3Ibl razgapJblH TeMIlepaTypachl,

130 °C.

- ToHa3BITKBIIITAH MIBIFATHIH HUTPO3/IbI Ta31ap/IbIH TeMIiepatypacsol, 65 °C.

- CankpIHAATKBII CyIbIH Temneparypacsi, 40 °C.

- TownasbsITKpITare! KbICEIM, 0,36 MIla

- ToHA3BITKBIII-KOHIEHCATOP TUAMETPl, 2,2 M.

- ety anmacy Geri, 1428 M2,

- Tyriktepaiy ceipTKbl Auametpi, 0,05 m.

- KoHJeHCcaTop-TOHA3BITKBINIKA TYCETIH Ta3 WbFbIHBL 3789, 17 um®/T [1].

['a3 KypamblH Olsle OTBIPBII, 9pOIp KOMIIOHEHTTIH IIBIFBIHBIH aHBIKTayFa

Ooaapl:

KoMMNOHEHTTIK KypaMbl KI/T HM3/T 00.%
NO 223,62 117,05 3,09
NO2 148,55 241,01 6,36
02 186,37 135,19 3,57
N2 3364,23 2691,38 71,03
H20 61,44 604,54 15,95
Bcero: 3984,21 3789,17 100

Hutpo3apik ra3abiH TOTHIFY YAEPICIHIH MaTepUalblK OaJaHChIH €CENTey
A3OT OKCHIIHIH TOTBIFY KBUIJIAM/IBIFBI )KOHE TETIe-TeH/IIK.

NO+1/20,=NO,ArH(298) =112k /Mo (3.1)

Tenme-TeHaik  KOHCTaHTACBIHBIH ~ TeMIeparypara  Toyennunri M.
boneHmTeiiHHIH AepeKTepl OOMbIHIIA KeeCl TeHICYMEH KOpiHeIl:

Pno'Bos 5749

LgK =Lg Pwo= T +1,75LgT-0,0005T+2,839(3.2)
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A3OT OKCHIHIH TOTBIFYBIHBIH Tere-TeH aopexkecin ecenrey ymiH (1)
ra3qplH OacTamKbl KOHIIEHTPAIUSAChIHA OAMTaHBICThI KANIBl KbICHIM apKBLIbI TETIC-
TEHIIK TCHJICYyiHE KiPETiH ra3jap bl MapiHaiabl KbICBIMBIH KepceTemis [3]:

benrinenynep:
2a - NO GacTankbl KOHIIEHTPAIHICHI, MOJIBH.YJIEC;

B - O, 6acTankbl KOHIIEHTPAHSICHI, MOJIBH. YJIEC;
Xp - NO TOTBIFYABIH TENE-TEH AdpexKeci, OIpIIK yIiec;
- Posw - Ta3]IbIH JKaJIIbI KBICHIMBI, aTM.

(3.1) peakmnmsra coiikec Tra3 KOCHachl KOMIIOHEHTTEPIiHIH Tere-TeH
KOHIICHTPAITUSCHI:

Komnonent Kipy ery
NO 2a 2a(1-xp)
02 b b-axp
NO2 - 2axp
bapnbIFsr: 1 1-axp

Conma 3,6 arm »anmbl KBICBIMAAFBI Ta3 KOMITOHCHTTEPIHIH MapIHaIIbI
KBICBIMBI TEIE-TEHIIK KE€31HIE TEH 00JIaIbI:

2ax ,

Pno2= Pobu;

p

[ToncraBisisi MaHbI3BI Oap NapIUaIbHBIX KBICHIM TEHJACYl Tere-TeHIIrH
aJlaMbI3, .

-x?)-(B-ax)
Ke= X*-(-aX) P(3.3)

I'azgeiy a3ot okcuai (1) 3,09% NO sxone 3,57% O, (ko) ymrin 3,6 arm.
KE31HJI€ TeTe-TeHIK TOThIFY JopekKecl aHbIKTalMBbI3

LgKp =— 3?677492 +1,751g403-0,0005 403+2,839
Kp=8,546-10"°

22



Ocwiman (3.3) tenaeyre Kp jxoHe mapuuaiabl KbICBIMHBIH MOHIH KOS
OTBIPBIIL:

(L-x?)-(0,0357-0,01545-X)

854-107° =
X?-(1-0,01545- X)

3,6

Ochbl TeHIEyI€H aHBIKTANMBI3 .

X =0,9993
Peaknustapig oTyi HoTxkeciHae (3.1) azot Toteirsr (I1):

Vno'X=117,05-0,9993 =116,97HM /"

NO kanansr:
3
117,05-116,97 = 0,08HM/ ;
T

ToTeIFyFa OTTET1 KyMcala bl
117,05-0,5=58,531M/ ;
T

OrTTer! Kajaaasl.
135,10 58,53 = 76,665/ ;
T

ArmnmaparTaH MbIFaTbIH HUTPO3/bIK Ta3narkl NO2 KypaMsr.

241,01+116,97 = 357,98HM% .

ToTeiry yHepiciHiH MaTepuaiiblK OajJaHChIH ecenTey HoTmwkenepi 3.1-
KeCTe/Ie KOPCETIITEH.

Kecre 3.1.

["a3/1b1 KOCMIaHBIH TETE-TEHIIK KYPaMbl
Kenyi [errys!
E;;;l;g:em oM/t (%06 |kr/T % macc E;;iﬁ?em oMYt (%06 |kr/T % macc
ifpf_f”’l 3789,17 100,00 |3984,21|100,00 gfpﬁfn’l 3730,64 /100,00 |4150,4 |100,00
NO 117,05 |3,09 223,63 |5,61 NO 0,08 0,002 |0,09 0,002
NO- 241,01 6,36 148,55 |3,73 NO- 357,98 19,59 597,98 |14,41
02 135,19 |3,57 186,37 4,68 02 76,66 |2,05 126,66 |3,05
N> 2691,38|71,03 13364,23(84,44 N2 2691,38|71,03 3364,23(81,05
H.O 604,54 |15,95 (61,44 |1,54 H.O 604,54 15,95 61,44 |1,48
Bapmerer:  |3789,17 (100,00 |3984,21 100,00 |bapmerrsr:  |3730,64 100,00 {4150,4 100,00
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Hutpo3abl razgapapiy opraiia Temrneparypacsr [4]:

t,—t, 130-65

t 130
23lg-t  23lg=——
gt J 65

2

=942°C

tis =

MyH71a t-anmapaTka Kipe GepicTeri HUTPO3IbIK ra3ablH TeMieparypackl, °C
t2-anmaparTaH MBIFATBIH HUTPO3BIK Ta31bIH Temmeparypacel, °C
Epkin xenemi [1, 4]:

V, =n-D’,-L-n;
V,, =3,14-0,0081-6-193 = 29,49m°

MyHAarbl DB - TYTIKTIH 1K1 JUaMETPi, M;
L-KyObIp KEHICTITiHIH Y3bIH/bIFbI, M;
N-TYTIKTEp CaHbI, JaHa.

HI/ITpOBI[bIK ra3JibIH KGJIGMI[iK KbUIJaMABITBI:

3434,57-380000

We= 330-24-3600 =45 77mm3/ c:

myHaa 380000-xxo6a Ooiibiama 100% HNOjz enmmipic kyatsr, T/r; 330
KBUIIBIK )KYMBIC KYH1; TOyJIIriHe 24 carart.
TOTBIKTBIPFBINITA TA3/IbIH 00Ty YaKbITHI:

vV, 29,49

CB

o 4577

C

=0,87c

NO (o) TOTBIFY AOpEKECIH aHBIKTANMBbI3:

6 _00357_,,

_2a:0,0309:0015_y_a_ 0015

)

AHBIKTaMaIbIK MamiMeTTep Ooibiaima K = 94,2 =209 [3]

2 2 _ —
Conrna K-a"-P°-7=209-0,0002251296-0,87 =0,57

MyHna K-peaknmsi KbUIaMabBIFBIHBIH KOHCTaHTachl, & - NO OacTtamnkpl
KOHIICHTPAITUSACHI, MOJIb.YJIEC ,- JKAJIITBI KbICHIM, aTM.

B. A. KapxaBuHHIH HOMOTpaMMachl OOMBIHIIIA A30T OKCHJI TOTHIFYBIHBIH
MIPAKTHKAJIBIK IOPEKECIH aHbIKTaiMbI3: X=0,47.

Tene-TeHmiKKe alfHATYIBIH TPAKTUKAIIBIK JOPEKECIH KaKbIHIAY TOpPEKeci:
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Xp 99,81%

99,81-(99,81-47)
X 47% x= 9981 X = 47%

["a3/ibIH TpaKTUKAJIBIK KYPAMbIH aHBIKTAHMBI3.
A30T MOHOOKCH/I1 TOTBIFAIbI:

3 .
117,05-0,47 = 55,0184/ ;
Kananpl:
117,05-55,01=62, O4HM% ;

OTtTeri MIbIFbIHBL:
3

62,04-05=31022L
T

Orreri KajJagbl:
135,19 31,02 =104,17 HM7 .
T

AnmapatTaH MbIFaTbIH HUTPO3AbIK Ta3fgarbkl NOy KypaMsr:

241,01+55,01=296,02.

3.2-KkecTe

TonasweITKpII-KOHAEHCATOPAAFBI NO; TOTBIFY YACpICIHIH MaTephaIbIK
OaJaHChI
Kenyi [errys!
E;;I;I(:I{GHT oM3/T  |% KI/T % E;;I;EGHT M3/t |% KI/T %
NO 117,05 3,09 |223,62 5,61 NO 62,04 165 248,35 |6,23
NO- 241,01 16,36 148,55 3,73 NO2 296,02 |7,88 |161,23 (4,05
02 135,19 |3,57 186,37 4,68 02 104,17 2,77 148,96 |3,74
N2 2691,38 71,03 |3364,23 84,44 |N2 2691,38 /71,61 |3364,23 84,44
H.0 604,54 11595 61,44 (154 H20 604,54 (16,09 61,44 154
Bapmerer:  |3789,17 (100,00 |3984,21 100,00 |bapmerer:  |3758,15 100,00 {3984,21 100,00

NO raszet NO; feifin TOTBIKKaHHAH KEHi1H MbIHaHIai Kypamaa 00J1abl

KoMnoHeHT Kypambl HM3/T 00.% KI/T KMOJIB/T %Macc.
NO 62,04 1,65 248,35 8,28 6,23
NO2 296,02 7,88 161,23 3,51 4,05
02 104,17 2,77 148,96 4,66 3,74
N2 2691,38 71,61 3364,23 120,11 84,4
H20 604,54 16,09 61,44 3,41 1,54
Bapinbirs: 3758,15 100 3984,21 140,02 100
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XKanmbl KbICBIM MEH KOHLIEHTPALUsA apKbUIbl Cy OYBIHBIH MapIyalibl
KBICBIMBIH KOPCETEMI3!

Ph2o=Pogu TH:0;

P

CoHpa ; Posy

TOHA3BITKBINI-KOHACHCATOPAAFHI YAEPIC KeJleci Karmanaapaa Kype/i:

- HNO3 xonuenTpanusicer 60-65% macc.;

- remriepatypa 60-65 °C.

65°C xoHe 65% KBIIIKBUT Ke3iHAe Cy OYbI KBICBIMBI 54,5 MM.chIH.0ar. [3].

TOHA3BITKBINI-KOHEHCATOPIaH MIBIKKAH KE€3/1¢ HUTPO3JbI Ta3ia X Cy Oyl
Oap nen KaObUIIalMbI3, COH/IA

Ph2o =54,5 mMm.criH.0arF.

P = 0,36 MIla;

1 mm.crin.0ar.- 133,3 I1a

0,36-10°
X-0,36 106 ITa X= 1333 =2700,07 mwm. pr.cT;

545 X
270007 X +(140,02-341) - x=2 81 xmoup / T

153,15 - ToHa3BITKBIII-KOHICHCATOP apKbLUIBI OTKEH T'a3 MeJIIepi KMOJb / T;

1,95-ToHa3bITKBIII-KOHIEHCATOPFA Kipe OepicTeri ¢y Oyyapbl CaHbl.

Cy Oynapbl KOHJICHCAIUSIaHA b

3,41-2,81=0,6 kmoib / T Hemece 10,8 xr/ T;

byn memmepae CyablH KI/T a30T KBIIIKBUIBIHBIH MOHOTHIpaThiHAa 65%
KBIIKBLIBIH (3.4) maiiia 001ybIMeH epuTiH 00J1a/Ibl, OHJIa OHBI JKa3yFa 0oJabl,

_ 100 o couma Y=15,85 kr/t.
y+10,8—%

Cy kanaspl:
61,44 -10,8 =50,64 kr/ T;

X1 10,8 15,85X2
3NO2+H20=2HNO3+NO (3.4)
3-46 182-6330

Ocpigan X1=17,35 kr / T;
A3ot Totbirsl Kanaasl (1V): 148,55-17,35 =131, 2kr / T;
X2=3,77 xr / ;
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Asot ToTeirel Kanazpl (11): 223,62+ 3,77 = 227,39kr / 1,

KonaeHcanusyianFaH a30T KbIITKBUTBIHBIH MOJIIIEpi:
15,85 xr / 7-65%
0apneirel-100% Hemece 24,38 kr / T;

3.3 kecte

Konnencarus yaepiciHeH KeHiHT1 ra3 KypaMbl

KOMIOHEHT Kypambl |HM/T % 006 KI/T % macc KMOJIB/T

I.HuTtpo3asl ra3 3117,2 100,00 3959,83 100,00 139,21

NO 169,69 5,44 227,39 5,74 7,58

NO2 62,47 2,00 131,2 3,31 2,85

02 130,33 4,18 186,37 4,70 5,82

N2 2691,38 86,33 3364,23 84,96 120,15

H20 63,33 2,03 50,64 1,28 2,81

Il.A301 KpiukeUIsl. 16,3 100,00 24,38 100,00 0,72

a)HNO3(100%) 5,64 34,6 15,85 65,01 0,25

6)H20 10,66 65,39 8,53 34,99 0,470

bapnbirer: 3984,21

Kecre 3.4.
ToHA3TKBIII -KOHACHCATOPIaFbl HUTPO3/Ibl Ta3AbIH MaTEPUAIbIK OallaHChl

Kenyi [brrys!

E;;?;II{GHT BMS/T | %06. |KT/T ifacc. E;;I;I(;}IIGHT HMS/T % 00. |kr/T if)acc.

'rilf“f;’f‘m’l LHWTPOSAS 31172 100,00 3959,831100,00

NO 117,05 |3,09 223,62 561 |NO 169,69 5,44 227,39 5,74

NO:2 241,01 6,36 148,55 3,73 |NO2 62,47 2,00 |1312 |3,31

02 135,19 |3,57 (186,37 (4,68 |02 130,33 4,18 186,37 (4,70

N2 2691,38|71,03 |3364,23/84,44 |N2 2691,3 |86,33 |3364,23/84,96

H20 604,54 115,95 61,44 |1,54 |H20 63,33 2,03 |50,64 |2,81

Bapnerrer:  |3789,17 100,00 3984,21 /100,00 LII;IAIHSIS:IHH 24,38 100,00
a)HNO3(100%) 15,85 165,01
0)H20 8,53 34,99
bapnbirer: 3984,21

27




3.3 Heri3ri annapatThlH KYpPbLILIMABIK ecenTepi

TOHA3BITKBII-KOHACHCATOP YIIIH KAXKETT1 KbUTY amMacy 0Tl aHbIKTaIa/bl.

F:L;
K-At,,

Mynna Qi anmapaTThIH KbLTy XXyKkTemeci, kx / c;

Atg, yJAepicc TeMIlepaTypachIiHbIH dPTYPIILIIT, c :

K-xbi1y 6epy koaddunmenti, Bt / (M2rpan)
K b1y O0epy koadduiineHTiHiH eceOi Kypri3uiel.:

1
Ke %
1, 1,0
o, o, A

MYH/IaFbI O-TYTIKIIETIEP KaObIPFaChIHBIH KAJIBIHIBIFbI, 0=2MM=0,002 Mm;

@1- razman KaObIprara bUTy Oepy koadduiuenti, Br/(M2rpan);

@ - xaObIpraiaH KOpIIAFaH OpTara KbLTy Oepy Kodddumuenti, Bt / (M2rpan)
A KaObIpFaHbIH JKbUTY OTKI3TIIITIK KO3 (PUIIUEHTI, A= 62,7 Br (M rpan);
Ecen xyprizinemi @1

{Il:Nu-k;
d

JKB

Mynna N -HyccenbT enmemi,
dyxs- SKBHBANEHTT JUaMeTpi;

Ecenrey kesinge @1 xputy O6epy koadduuuenti Re kpurepuiinepin ecenrey
KaXKeT:

w-d_ -
Re: JKB p’

w

MYH/IaFbl-aliapaTTarbl HUTPO3AbIK a3/IbIH KbIJIIaMIbIFbI, M/C;
M- TYTKBIPIBIKTHIH TUHAMHUKAJIBIK, KO3 dUIMeHTi, Kr/c M2;
P - HUTPO3MBIK Ta3/IbIH THIFBI3IbIFEI.

HuTpo3 ik ra3nblH AKbUIAAM/IBIFBIH €CENTEY YILIIH KOHE dsxs KyGbIpapalIbIK
KEHICTIKTIH KMMa ayJaHbIH €CeNTey KaXeT:

_n-D* w-d®en

Sy = - =0,785-2,2° —0,785-0,025 - 913 = 3,34m° ;
4-N 4
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MyHpaarb D. TOHA3BITKBINI-KOHEHCATOP KOPITYCHIHBIH TUAMETPI, M;
d. TYTIKIIEJIEPIH TUaMETpi, M;
T TyTiKTEp CaHbI, qaHa;
N. KYPY CaHbl;
4.8,

d OKB = ;
IT

MyHaarbl [I-TyTiKIIE IEpUMeETpi, M;

[1=314-0,025-913=71,67m;
dg[{E:M = 0’19M;
71,67

Wzﬁzmzlg,ml\%;;
S 3,34 ¢

M

MyHarsl Ve- JKYMBIC JKaFJaibIHAaFbl HUITPO3BIK ra3/IbIH CEKYHATHIK KOJIeMi,
aMm3 / ¢;

0

Lol

o
273-3,6

3.
(273+94,2)-1,0 kr/M3;

13,70-0,19-10,63
1,91-10°

€e - | KkyOblp Y3BIHIBIFBIHBIH O JHaMETpiHE KATBIHACKI JKBUIY Oepy

K02 GUITHEHTIHE 9CcepiH eCKepeTiH Ty3eTy Kodhduiuenti, e =1 [8]
Pr-xenatomel ra3gap yuiiH 1 TeH, coHaa

o 1782,(1)’:71'9 0.046 _ 43152 Br/w? rpa;

@2 GoWBIHINA KOFAPhIIa CUITATTAIFaH JiCTEME eCenTeNe/ |
@2=403,45 B1/(M2rpan);
1

_ _ 2 :
K 1 L 0,002 - 208,33 Bt/(m“Tpan);

+
413,52 403,45 62,7
yAepic TeMrepaTypachlHbIH OpTalla aibIpMachl aHbIKTAJIa/Ibl:
KBUTY alIMacyAblH KaXeTTi OeTi:

=1448685, 34,

Conna Re=

F 13309360,06

=——————— =1335,69m
208,33-47,83
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KOPBITBIHBI

«Kazazor xargaitbinga kpUlIbIK eHIMALTITT 50000 T a30T KBIIIKBUIBIH OHIIPY
IEeXbIH ko00ajay» TaKbIPhIObIHA JKa3bUIFAaH JUIIOMIBIK KOOAHBIH HETi31H/e
KeJleci/iel KOPBITHIHABLIAP JKacayFa 00JIajIhl:

ABOT KbIIIKBUIBIH OHIIPIN ATy IbIH 9ICOMETTIK IIOTYbI )KaCAIbIH/IBI.

A30T KBIIIKBUIBIH ~ OHAIPIN  alaThlH 3aybITTBIH OpHANTACY  KaFIaibl
KapacCThIPBUIJIBI.

A30T KBIIKBUIBIH OHAIPIN ajaThlH OHJIPIC OPHBIHBIH TEXHOJOTHSIIBIK
ChI30achl JKacaJIbIH/IbI )KOHE OCHI ChI30a HET131HI€ YPAICTIH MaTePUAIIBIK, KBUTYIIBIK
OaylaHCcTaphl MEH TEXHOJIOTHSIIBIK €CeITeyIJIepi OPBIHIAIIbI.

ABOT KBIIIKBUIBIH OHJIIPIN aJaThIH OHJIPIC OPHBIHJA KOJJAHBUIATBIH HET13T1
KOHJIBIPFBIIAP/IBIH €CENTEYIICPi JKacaIbIH/IbI.
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KOCBIMIIIA

A.1- kecte
Oph. benzinenyi Amanyvt Canvl Ecxepmy
1 511 AOMUHUCMPAYUsL KOPNYCbl 1
2 512 amMmuax eHoIpici yexul 1
3 551 ChIZbLICAH AYAHBIH, KOMAPECCOPIbl CIAHYUSICHL 1
4 512 xomnpeccus JIT9 1
5 513 HAcocmuvl KOHObIPEbL 1
6 403 asom 2azeonvoepi 1
7 421 CYUbIK aMMUAKmul bepy Koumacsl 1
8 42]a CYUbIK aMMUAKMbIY 0yhepai Kotmacsl 1
9 403 asom 2azeonvoepi 1
10 526 AMMUAK KOUMACHL MYPMbICIbIK KOPHYC 1
11 522 UBOMEPMUSLTLIK, KOUMA 1
12 530 aya eazeonvoepi 1
13 430 mypoOOKOM.abCcOpO. MypMbICHIbIK, KOPNYCbl 1
14 431 AMMUAKMbL CEUMPA A1y Yexvl 1
15 402 ubleapy Kyowipol 1
16 433 KbIUKBLIObL CAKMAY HACOC 1
17 434 amMmuax eazeonvoepi 1
18 435 AMMUAKMbL MOHA3bIMY KOHObIPbICHL 1
19 452 amMmMuaxmsl OYIaHObIPY CMAHYUSICHL 1
20 468 betimapanmanovlpy CIMAHYUACHL 1
21 408 acxaua 1
22 504 eHOIpicmik Jcatl 1
23 411 Oy1aHObIpY MyUwipuixmey mypmulCMblK KOPNYC 1
AAMNIJOMIABIK KOBA
Qoebuem) Macca | Macwm
32| bem Kyorcam Konvt | Kyni
Dpvindaza| Xacvim Meken «Kazazomy scazoativinoa 1:40
[excepeen | Mycmaxumos arcwnoviK onimoiniei 50000 m
Kenecwi | Mycmaxumos a30m Kbl OHOIDY UEXblH Hcobaniay bem 1 | bemmep 4
IIYiKip bepy K.Combaes am. Ka3¥T3y
IH.6a1§bmay Mouoipzabexosa bac orcocnap b3XT
IEeKimeMiH JKynycberxosa Kagheopacol

32




KOCBIMIIA

A.2- xecte

OpH. bencinenyi Amanyv Canvt | Ecxepmy

1 1 ayamvl mazapmy cyseici 1

2 2 ayanvlK KOMIpeccop 1

3 3 Jrcanacy annapmol 1

4 4 2a3mapiz0i AMMUAKMbBL Kbl30bIPEbIUL 1

5 5 ypreeiut KOIHHA 1

6 6 CYUbIK aMMUAKmul Oy1agviiu 1

7 7 aMMUaKmel mazapmy cyseici 1

8 8 JHCAHACY ANNAPMBIHBIY APATACMBIPEbIUL KAMEPACHl 1

9 9 KOMen-ymuiu3amo 1

10 10 9KOHOMAU3ep (CYblCLIMKbIUL) 1

11 11 MOHA3BIMKbLLUL 1

12 12 abcopoyUANbIK KOJIOHHA 1

13 13 HUMPO3ANbIK-KOMAPECCop 1

14 14 —boniHeeH 2a30apObl Kbi30bIPSblill 1

15 15 MOHA3BIMKbIUL-KOHOECAMOop 1

16 16 boniHeeH 2a30apovl KAMAUTUKATIIK MA3apIy 1

cxemacnl
17 17 PEKYynepayuorobl 2a3ovl Kyowipap 1
18 18 peKynepayuonovl 2azdvl Kyowvipiap 1
IUTNJIOMIBIK 7KOBA
Doebuem) Macca | Macwm

32| bem Kyorcam Konwt | Kyni
PDpuvinoaza| Xacvim Meken «Kazazomy orcazoativinoa || 1:40
[excepeen | Mycmaxumos arconoviK onimoiniei 50000 m
Kenecwi | Mycmaxumos a30m Kbl OHOIDY UEXblH Hcobaniay bem 2 | bemmep 4
IIYiKip bepy K.Combaes am. Kaz¥T3y
IH.6al§bway Mouoipzabexosa Texnonozusinwix cvizdoa b3XT
IEeKimeMiH JKynycberxosa Kagheopacol
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KOCBIMIIA

A.3- kecte

OpH. bencinenyi Amanyv Canvt | Ecxepmy

1 B T'az0vl Kocnawuwiy Kipyi 1

2 r T'az0b1 Kocnanvly Wbyl 1

3 a Cyiivikmuiy Kipyi 1

4 E Cyiivikmbiy uwibi2)yol 1

5 K Manomemp opHul 1

6 312 Tepmomemp ophbl 1

7 H 14 Jlok 1

AUNJIOMIBIK 7KOBA
Qoebuem| Macca | Macwm

32| bem Kyorcam Konwt | Kyni
PDpvinoaza| Xacvim Meken «Kazazomy orcazoativinoa || 1:40
[excepeen | Mycmaxumos arconoviK onimoiniei 50000 m
Kenecwi | Mycmaxumos a30m Kblild. OHOIPY UEXblH JHcobanay bem 3 | bemmep 4
IIYiKip bepy K.Combaes am. Ka3¥T3y
IH.6a1§bmay Mouoipzabexosa Hezizei Kkonovipavl b3XT
IEeKimeMiH JKynycberxosa Kagheopacol
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KOCBIMIIA

A.4- xecte

OpH. bencinenyi Amanyv Canvt | Ecxepmy

1 1 ayamvl mazapmy cyseici 1

2 2 ayanvlK KOMIpeccop 1

3 3 Jrcanacy annapmol 1

4 4 2a3mapiz0i AMMUAKMbBL Kbl30bIPEbIUL 1

5 5 ypreciut KOIHHA 1

6 6 CYUbIK AMMUAKMbL OYAaebll 1

7 7 aMMUaKmsl mazapmy cyseici 1

8 8 JHCAHACY ANNAPMBIHBIY APATACMBIPEbIUL KAMEPACH] 1

9 9 KOMen-ymuiu3amo 1

10 10 9KOHOMAU3ep (CYblCLIMKbIUL) 1

11 11 MOHA3BIMKbLUL 1

12 12 abcopoyUAIbIK KOJIOHHA 1

13 13 HUMPO3ANbIK-KOMIPECCop 1

14 14 —06niHeeH 2a30apobl Kbi30bIpblill 1

15 15 MOHA3BIMKbIUL-KOHOECAmMOop 1

16 16 OoniHeeH 2a30apobl KAMAUTUKATBIK MA3apmy 1

cxemacnl
17 17 PeKynepayuorobl 2a3ovl Kyowipap 1
18 18 Pexynepayuonobl 2azovl Kyovlpaap 1
IUTMJIOMABIK 7KOBA
Ooeouem| Macca | Macwum

32| bem Kyorcam Konvl | Kyni
Dpvinoaza| Xacvim Mexen «Kazazomy osrcazoaiivinoa || 1:40
lexcepeen | Mycmaxumos arconovlk, onimoiniei 50000 m
Kenecwi | Mycmaxumos a3om Kbiud. OHOIDY UexXblH Jcobanay bem 4 | bemmep 4
IIYiKip bepy K.Combaes am. Kaz¥T3y
|H.6a1§bmay Muipzabekosa L]ex orcocnapul b3XT
IEeKimeMiH JKynycobexosa Kageopacwl
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ITporokon anamusa OTuera noao6us
3aBeAyroiero Kajeapoil / HayaJTbHUKaA CTPYKTYPHOTO IO/Apa3eIeHust

3aBenyromuii kadeApoit / HauaabHUK CTPYKTYPHOTO MO/pas/ie/eHus 3asB/IseT, UTO 03HaKOMU/ICs(-ach) €
[TonHBIM OTYeTOM I0A0OKs1, KOTopbIii Ol creHepupoBad CHUCTeMOM BbIsIB/€HMS U TIPeA0TBPALIEHUS
IIarkata B OTHOILIEHUH PaboThI:

ABtop: XaceiM MekeH

Hassauue: KA3A30T XXAF AAWBIHAA XKbITIBIK OHIMAUIITT 50000 T A30T KbIIIKBI/IbIH
OHIPY LIEXBIH J)KOBLAJIAY

Koopauuarop: bekexxan MycTaxumoB

Ko3d¢puuenT nopodus 1:9,9
Ko>pdunuent mopodus 2:2,4

Tpesora:17

Ilocsie aHa/IM3a oTYeTa MOA00MA 3aBeyIOLIMIT KadeapoH / HAUANBHUK CTPYKTYPHOTO
mojipasjesieH!si KOHCTaTUpyeT ciefyloiyee:

WO6H&py>KEHHbIe B pa60Te 3daUMCTBOBAHUST ABJIAOTCA ,£[06pOCOB€CTHbIMI/I U He 06118,11(:1}0’1" NpU3HdKaMU
[J1arvaTa. B ces3u C ueMm, ].')86OT8 NIpyU3HaeTcd CaMOCTOSITeNTLHON U JOTTYyCKdeTCA K 3allJUTe;

0 06Hapy>KEHHbIE B pa60Te 3aMMCTBOBdHHA HE O6Ha,lla}OT TIPpU3HAKaAMH IJlarkaTra, HO UX Upe3MepPHOe
KOJIMUEeCTBO BLI3bIBAET COMHEHHs B OTHOIIEHKWH LIEHHOCTH pa60TbI Mo CymieCTBY M OTCYTCTBUEM
CaMOCTOSATENIBHOCTH ee dBTOpa. B cBs131 € yeMm, pa60Ta OO/DKHa OLITH BHOBb OTpedaKTHPOBaHa C L[e/IbI0
OrpaHUYeHMSI SEII/IMCTBOBaHI/II‘/Jl;

a O6Hapy)KeHHbIe B pa60Te 3aUMCTBOBAHUSA SABJIAIOTCs1 HE,I;[O6POCOBECT’HBIMI/I nu O6ﬂa,[[aIOT NpHU3HaKaMn
naaruara, ujiun B Hel cofep)Karca rpegHaMmepeHHbIe NCKaXKeHUS TeKCTa, yKa3blBatoLe Ha I10IbITKH
COKPLITUSA H6A06POCOBECTHLIX 3alMCTBOBAHUN. B cBs3u ¢ ueM, pa60Ta He NOIIyCKaeTCs K 3alluTe.

O6ocHoBaHuMe:

HAQUANLHUKA CMPYKMypHO20 noopasodeneHus



OxkoHuaTe/ILHOE PellleHHe B OTHOLeHUH A0ITYCKA K 3all|HUTe, BK/TIOUad obocHoBaHMe:

Hata IToonuck 3asedytouyezo kagedpoli /

HAUANLHUKA CMpyKMypH020 nodpasodeneHus



IIporoxkon avasmsa OTdera nogodus HayuHbiM pyKoBoguTe 1€M

3astBIsIr0, UTO 51 03HaKOMUICsA(-ack) ¢ ITotHBIM oTYeToM NoAo6Hs, KOTOpbIH 661 creHepupoBad CucTeMou
BBISIB/IEHUS U TIPEOTBPAllleHHs TI/larMaTa B OTHOLLIEHHWH paboTsl:

ABTOp: XacbiM MekeH

Haspanue: KA3A30T KAFIAWBIHIA JKBIJIABIK OHIMAIITT 50000 T A30T KBIIIKBIJIBIH
OHAIPY TEXDBIH XXOBAJIAY

Koopaunarop: bekexxan MycTaxumMoB

Ko3¢dunuenT nopobdust 1:9,9

Ko>ddpunpent nogobusn 2:2,4

Tpesora:17

ITocsre anamn3a OTyeTa mofo00HsI KOHCTAaTHPYIO C/IeAyIoLee:

M o6uapyxennsie B pafoTe 3aMMCTBOBaHUS SBASIOTCS J0OPOCOBECTHRIMH M He 00/1agaroT
TIpYU3HAKAMU T11arvara. B cBsi3u c ueM, TIpU3Har0 paboTy CaMOCTOSTE/IBHOM M [OMYyCKako ee K
3aLUTE;

[J obHapy»<eHHbIe B paboTe 3aMMCTBOBaHHUSA He 06/1a7ar0T NpU3HAaKaMH T/1arkMarta, HO UX upe3MepHoe
KOJIMYECTBO BBbI3bIBA€T COMHEHMsl B OTHOIIEHWM LIEHHOCTH paboThl 1O CYIIeCTBY WU
OTCYTCTBMEM CaMOCTOSITE/ILHOCTH ee aBTOpa. B cBs3u ¢ uewm, paboTa go/pkHa GbITh BHOBb
OTpeAKTHPOBaHa C Lie/IbI0 OrPAHWYeHHs] 3aMMCTBOBaHHH;

O o6uapyxenHble B paboTe 3aUMCTBOBaHMSL SB/SIOTCS HeJOOPOCOBECTHHIMH M 001ajaroT
NpU3HaKaMM TU/laruata, WIH B Hell cofep)karcs IpegHaMepeHHble MCKaXKeHWs TeKCTa,
YKas3bIBAIOL{Me Ha MOMbBITKW COKPBITUS HeZO6POCOBECTHBIX 3aMMCTBOBAHUM. B CBs3M C uewm,
He floMycKar paboTy K 3aLiuTe.



O6ocHoBaHMe:

Jama IToonucw HayuHozo pykogodumens



