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AHJATIIA

JunmomaslK skoOana myHai ainayra apHanran [IHCHt 500-160 opraman
TENKIII ~ COpaOblH  MOJIEpHU3ALMsUIAYy  OOMBIHIIA  TEXHUKAIBIK  YCHIHBICTAp
KAapacThIPbUIJIBI.

KobGanbiy OipiHII TapayblH/Ia MYHal aljarbllll OpTaJaH TEOKIII coparTapra
HI0JTy JKacalbIHAbL. JKoHe /e Tyn HYCKa TaHJaJIbIHBIN, OHBIH HETI3r1 3JIEMEHTTEpiHEe
cUmarTaMa Xypri3uii.

ExiHIn >xoHe YUIHINI Tapay IUIUIOMIBIK KYMBICTBIH €CENTIK 0eliMi KoHE
COpaIThl MOJICpHU3ANNSIIaY OOWBIHINIA TEXHUKAIBIK YCHIHBICTHI KAMTHIBI.

Copanka TEXHUKAIBIK KbI3MET KOpCeTy,Mainay >KyHeci MEH MOHTax
YKYMBICTAPBI, COPAITHI NaiijajlaHy HEeT134epi KeNTIPUIreH.

Kymbic OGapbIChIHAAFBl BIKTUMaJ KayINTUIIK MEH 3USHABUIBIKTAP aHBIKTAJbIII,
OJIap/IbIH aJIJIBIH aly I1apajapbl KapacThIPbLUIIbI.

AHHOTAIIUA

JINTUTOMHBIN MIPOEKT COACPKUT TEXHUUECKUE MPEIJIOKEHUS 110 MOJECPHHU3AIUN
nentpodexnoro Hacoca [THCHT 500-160 ns nepexauku HedTH.

[lepBas rnaBa mpoekTa COMEPKHUT 0030p LEHTPOOEKHBIX HacocoB. M Obul
BBEIOpAH MPOTOTHII, M €TO OCHOBHBIE DJICMEHTHI OBLITH OIHMCAHEI.

Bropast u TpeThs TiaBBI conmepiKaT pacUETHYHO YacTh JUILUIOMHOW pabOTHI U
TEXHUUYECKHE PEKOMEHAINH 110 MOJEPHU3AINH HACOCA.

[IpuBeneHsl OCHOBBI ~ OOCTYXXMBaHMsS HAacoca, CMa3KM ¥  MOHTaxa,
IKCIUTyaTaIlii Hacoca.

belmn  BBIABIICHBI TMOTEHIIMAIBHBIC OMACHOCTH W Bped B Xojae pabOThl M
PacCMOTPEHBI MEPHI TI0 UX MPEIOTBPAIICHHUIO.

ANNOTATION

The diploma project contains technical proposals for the modernization of
centrifugal pump CNSNt 500-160 to pump oil.

The first Chapter of the project contains an overview of centrifugal pumps.
Both the original version was selected and its main elements were described.

The second and third chapters contain the calculation part of the thesis and
technical recommendations for upgrading the pump.

The basics of pump maintenance, lubrication and installation, operation of the
pump are given.

Potential hazards and harms were identified during the work and measures to
prevent them were considered.
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KIPICIIE

2050 xwutra geitinri Kazakcran PecnyOnuKachlHBIH JlaMy CTpaTerusiChIHIA
YJIKeH OPBIHJIbI €NIIMI3/IIH MYHail - ra3 KelleHi ajnajsl. MyHail eHIMJIepiHIH Ka3ipri
TaHJa aJlaThIH OPHBI ©T€ YJIKEH. FhUIbIMU - TEXHUKANBIK JaMyAbl IMIMKI3ATThIH OyII
TYpPIHCI3 eJecTeTyAlH 631 KubIH. Ka3akcTaH yIIiH MyHai jkoHE ra3 KOHJEHCAThIHBIH
KOpbl YJIKEH MarblHara ue, ce0e0l MyHJa YITTHIK SKOHOMHUKAHBIH CajlalapbIHbIH
MYHall eHIMIEpiHE JETeH CYpaHBICTAphl FaHA KaHaFaTTaHABIPBUIMANIIbI, COHBIMECH
Oipre MyHaWablH Oenrimi Oip Oemiri SKCHOPTKA IMIBIFAPBUIAIBI, OYJI MEMJIEKETTIK
Oro/KeTKe TaOBICTHI TYCIPY/IIH HET13T1 Ko31 O0JIbIN TaObLIabl.

MyHaiipl SKCHOPTKA MIBIFAPYAAaH TYCETIH BATIOTAIBIK TYCIMAED apKbUIHI,
KazakcTran e31HIH 3KOHOMHKAChIH HAPBIKTHIK SKOHOMHUKAFa KailTa KYpy/[bl HET131HEH
asIKTaIbl.

MymHaii- ra3 canacel Kazakcran PecryOnnKachIHbIH SHEPTETUKAIBIK KyaT KO31HIH
eKIHIII OpHBIHJIA.PeciyOnrnKaHbIH SHEPreTUKAIIBIK OajJaHCTa MyHal - ra3 caJlaChIHbIH
HET13I1 yJiecl KeMip cananacbiHaH keiiH 18,6% xone 14% Kypaiasl.

KazakcTanHblH MyHail cajachl ©HEPKOCINTIK KEIIEHHIH CEPIIH/I JaMybl YIIH
JKETKUTIKTI KaluTaJl aFbIHBIH KOHE MEHIIIKTI MUHEPAJIbIK pecypcTaplbl aiyFa
MYMKIHJIIK O€peTiH SKOHOMUKAHBIH 0a3aJIbIK AKCIIOPTTAYIIIBI CAIACHIHBIH O1p1 OOJIBIM
taObu1aabl. Kazakcranma MyHaii eHEepKaciOl ©31HAIK KYHJIBI Kypy Ti30€TiHIH OapiibIK
IIET1H/I€ YChIHBLIAIbl: MYHAll OHJCY KoHE MYHall ©HIMAEPIH, IIMKI MYHaIbI Oapiay,
OHJIIPY JKOHE TaChIMAJIIAY.

MyHaiiapl MarucTpaibAblK KYOBIpJapMEH TachIMajjay VIIiH KOJIaHBUIATHIH
copanteig 0ip Typi — [IHCHT 500-160 Tt copamn. Ochl AUTUIOMIBIK *)00a1a Kol
catbutbl, Topu3oHTanbabl [IHCHT 500-160 copaObiH Heri3re ajga OTBHIPHIN, OHBIH
AKYMBIC IOHT€JIEKTEPIH KETUIIIPYTe TEXHUKAIBIK YCHIHBIC 5KaCAIIIbI.



1 TexHuKkaJbIK 00J1iM
1.1 OpranaH Tenkim copanrtapfa moJy ;xacay

MyHaifi eHAey JKOHE MYHall aifjay ©HEepKociOiHAEe  KOJIJIaHBLIAThIH
COPFBUIAP/BIH €H KOIl TapajfaH TYpl OpTaJaH TENKIIl MyHail copanrtapbl OOJbII
TaObLIaab!. [1]

OpTagaH TENKiIl COPFbUIAP COHJAi-aK Ke3 KEeJNreH CYWBIK opTanapAbl (MyHaiu
OHIMJIEpIH, Mailllap/bl, OPraHUKAIBIK EPITKIIITEePAl, CYHBITBUIFAaH KOMIPCYTEKTEpl
XKoHEe MyHail eHIMepiHE yKcac 0acKa CYWBIKTBIKTap/bl), KYM MEH ILIaMbl aiinay
YIIiH Taiinanansiiansl.  Epekmienikrepi COpFbl  KOPIYCHIH —JalbIHAAY — YIIH
naijanaHbUIFaH 00JIaTTaH TYPaAbl: CYUBIKTBIKTAp YIIIH-TOT OacnaiThIH 0OJIaT jKoHE
IUIACTHK, IIJIaM YIIIH-TO3yFa TO31MJIl CUIMIaTTaMaliapbl Oap HeMece pe3eHKE >KaObIHBI
Oap moibiH. Copantap KOHCTPYKTHUBTI OPBIHAANYBIMEH €pEKILEICHE, HKa0IbIKThI
OacKapyIbIH OpTYpdIl xKyiienepi 0071ybl MYMKIH.

1.1Cyper — Opranan Tenkim MyHal aiiiarbli copan

MymHait j)xoHe MyHall eHIMJIEepiHe OpTajaH TEMKIIl CopanTapMeH ainay yuiiH
KOMBLTATBIH TasianTap: [2]
— OJIApJBIH OJIIIeHTeH OommekTepiHiy Momepi 0,2 MM apThIK eMec.
— KaTThI OOJIIEKTEP/IIH caIMaKTHIK yieci 0,2 apTeik emec %o.
— CYMBIKTBIK TemnepaTtypacskl - 80°C +400°C.
— aiaiaTelH OHIMHIH TYTKBIPIBIFBI-0,5 cM? / c-en 8,5 em? / c-re neifim.
—  CyHBIKTBIKTBI 6epy - 12 m>/car-nan 1000 M° / car-Ka jgeifin.
OpTagan TemKill copanTapiAbl MaiganaHyablH Ka3ipri 3aMaHfbl TOXIpuOeci oyiapra
MBIHAJIall HET13T1 TaJanTap/Ibl YChIHAIBL:
1) Copan [IOK-i »ofapbl MOHIMEH >KOHE MAaIIMHAJIAPIBIH TOMEH KYHBIMEH
aHBIKTATIATHIH;



2) )KYMBIC iCTEy BIHFAHIBUIBIFBI MEH CEHIMIUTITIH KaMTaMachl3 €TeTiH
KOHCTPYKIMSHBIH KapanaibIM IbLUIBIFbI,

3) wbIFBIC OOTIriHAeri OIpKEIKi apbIH;

4) TepeHIIKTE KYMBIC iCTey Ke31HAer THIMILIIK;

5) arbICTBI peTTey (YHKIHSIIAPHI;

6) KaTThl KOCHaapsl Oap MaTepuajaap YIIiH KOJAaHy MYMKIH/IITI.

OprajaH TenKil copantap MyHail eHepkaciOl yiiH apHaitsl ctanaapT MEMCT
34183—2017 Ooiipiamra tbFapbutagel. [5] Copanrapiasl KajdbIIThl KaTapibl
KYpalTbiH OipHemie yiri eimemaepAe ILIbIFapaabl, COpanTapAblH OapibIK YTl
eJIIIeMJICPIHIH cHUmarTaMaiapbl Oedrimi Oip KaKeTTUTKTepre jkayam OepeTiH
OHJIIPTIIITEep MEH  apblHHBIH  JKETKUIKTI  KE€H  ayKbIMBIH  TOJIBIFBIMEH
KaHaraTTaHbIPA/IbI.

Copan OenikTepiHiH MaTepHaiapbl — KOMIPTEKTI dKoHE TOT OacalThIH OoJIaT.

OpTamaH TeNKill copanTapiblH KaJbIIThl KaTtapel 1.2-CcypeTTe KeNnTipiireH.
Onimaunri OoibiHma Oyn katap 100-men 13000 M/car NEWIHT1 JaUhara3oHIbl
KaMTHU/IbL.
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1.2 Cypet — OpTanaH TeNKIill copanTap/ibH KaJIbIIThl KaTaphl

byn copanTtap opinTik OenriiepaeH Oacka, ©31HIH TaHOadayblHIAa €Ki CaH
TOOBIHAH Typazbl, GipiHIIiCI COPANTHIH HOMUHAIIB OHiMAiriH (M%/car), exinmici
OFaH COMKeC apbIHJIBI (METpMEH) KopceTe . JKambl TaHOamay KeJneciien jKa3bliajibl:
[THCHT 500-160. [7]



1.2 Tynnycka Tanaay

[HHCH copsbliapbl MYHAH 1Bl MAarUCTPANIbIBIK, TEXHOJOTHUSIIBIK JKOHE KOCATIKbI
KYOBIPXOJIIap apKbLIbl alijlayFa apHaJIFaH.

ITHCHT 500-160...720 cynanraH >koHE rasfra KaHBIKKAH TayapiblK MyHal
aiipay yurin kongansuiansl. Temneparypacsl 274K (1°C) 6acran 318K (45°C) neiti.
MyHali KOCIMIIIUIIK »KHWHAY JKOHE TachIMayjlay >KYWeNepiHae KOJAaHbLIAIbI.

Maptter Oenrinenyi: THCHT 500-160;

I[THC — opTanman Tenkiimr coparn Ker caThUThl CEKITHSUTH;

H-MYHaWIbl aiiiay YIIiH;

T — MIETXKAKTHIK THIFBI3IAY

500-coprBIHBIH OHiMimiri (6epy), M>/car (COpFbI yakeIT Gipiirine aiimayra
OOJaThIH CYHBIKTBIK KOJIEMI);

160-kpICcbIM, M. (KBICBIM, COPFBIMEH JJAMUTBIH).

[ITHCHT 500-160 xoHcTpyKIiuscel epekiiencHei: [10]

1) ITHCHT 315 sxone IIHCH 500 coprbutapbl-OpTaabIKTaH TETKIII KOJIICHSH KOIl
caThUIbl O1PKOPITYCTHI, CAKMHAJIBI CY aCThl, KYpamMaacThIpbUIFaH OypyMeH (CaKkuHaIbI
OypymMeH OarbITTayllbl ammapar) MKoHE JKYMBIC JIOHTENIeKTepi Oip JKaKThl
OpHaJaCyMeH.

2) CoprbIHBIH Kipic KeiTe KYOBbIpbl KOJIJICHECH, apblHIbl — TICIHEH KOFaphl
opHaniackaH. KyObIpiiapra kenre KyObIpaap/ibl KOCcy — (iaHEelTI.

3) PoTopmel OCBTIK KyIITEpAEH TYCIpYy TYCIpy AMCKICIHIH (THIPONSTAHBIH)
KOMETIMEH JKy3ere acwlpbuiafbl. COpFbUIAPABIH KOHCTPYKIUSACHIHAA IPOCCEIbII
OykcameH Oip aKThl ThIFbI3JAFbIITAPIbl HEMECE OEKITY kyHect 6ap "Tangem" TUTI
€Kl JKaKThl THIFBI3JAFbIITAp/bl NMalfanany Keszenenl. ByHipiiK ThIFbI3AaFbIITap
API 682 cTrangapThIHBIH TaJlallTapbIHA XKayan Oepei.

4) Kaiita aliganaThlH OpPTaHBIH CHIIATTaMalapblHa OalIaHBICTBI CCHIMILIIKTI
KAKCapTy VIIIH OYHIpIIK THIFBI3NAY KamepalapblHa O€piIeTiH CYHBIKTHIKTHI
TazallayFa apHaJIFaH THAPOIUKIOHAAP KOJAAHbUIA Al By HIPIIiK THIFBI3IAFBIIITAP IBIH
05okThIK (IIaTpOHABIK) KOHCTPYKIMSICHI OJApAbl KEHIT MXOHE Te3 aybICTHIPYIbI
KaMTaMachI3 €TeIl.

[HHCHT 500-160 TunTi MarucTpaibabl OpTagaH TeMKIll COpPaOBIHBIH
TEXHHKaJIBIK cUIaTTamachl 1.1 - Kkecree KopceTiJireH.

1.1 Kecre — LIHCHT 500-160 copaObIHbIH TEXHUKAIBIK KOPCETKIIITEPI

Ilapamerpi Moni
Bepirici, M°/car 500
ApBIH, M 160
Pyxcar eTiireH KaBUTaISUTBIK KOP, M 5
AlHaiy ®UiJIri, allH/MUH 1475
Copan KyaTsl, KBT 307
Copan [19K-1, % 75
Copan maccacsl, KT 2295




1.3 OpraaaH Tenkim copanTbiH Heri3ri 3jieMeHTTEpi

[HCHT 500-160 copaOsbI kemneci Kypamaac 06JKTEpIeH TYPaJIbl:
— KOpITYC;
— poTOp;
— MOMBIHTIPEK;
— IIETKI THIFBI3IAFBIIITAD;

Copan ITHCH TtunTi — KeJJieHeH OpTaJiaH TEMKIII KO CaTbLIbl O1p KaKThl Kipy
JOHTENeKTepl Oap OIPKOPHYCTBHIK CEKIUSJIBIK THIOTI POTOPABIH OCHTIK KYIIIH
TYCIPETIH TUJPaBIUKAIBIK KYpbUIFbL.COPFBIHBIH KIpIC KeNTe KYOBIPHI KOJIJICHEH,
apbIHbI OaFbITTAIFAH—TIK KOFapbl. THIFbI31aMa HEMECE THIFbI3/IaMa COPFBI OLTITiHIH
IIETKI THIFBI3IAFBIITAPHI MIET)KAKTHI THIITI. APAChIHIAFbI JKAJIFACTHIPYIIBI MY TACHI
pPETIHAE COPFBIMEH TBIFBI3 TOJKEII-CAyCaKThl My(Ta HeMece IUCKTI IIacTHHAJIbI
My(Ta (BUOPOAKTUBTUIIKTIH TOMEHACYIH KAMTaMacChl3 €TETIH) KOJIJaHbLUIA IbI.

CopfFbl pOTOPBIHBIH TIpEKTEpl TepOenaic MOMBIHTIPEKTEpPl OOJIBIN TAOBLIAJBI.
PoTopabiH MOAIMMIHMK TIPEKTEpi KeKe KypacTblpmansl Oombin TabbuiateiH SKF
HeMece FAG jxeTeki alemMaiK eHAIpyIiaepAiH NOIUITHUKTEP]. AJIMalbI-CaIMaIIbI
KPOHIITEHH KOTEPTilll MEXaHU3MJEp/Al KOoJgaHOal MOAIMIUITHUKTED MEH OYHIpiiK
TBHIFBI3JIAFBIIITAPABl  AYBICTBIDYFa MYMKIHIIK Oepeni. JKymbIcThl kenen Oip amam
opbelHIall anajnsl.JlaiibiHaay MpoLEciHAEe COPFbIHBIH OpOIp >KYMBIC JOHIrEleri MeH
pOTOp  JKMHAKTa JUHAMHUKAIBIK TEHrepIMHEH oTedl. bapiblk  coprbuiap
KypacThIpFaHHaH KeWiH apHailbl CTEHATE KaObUIAAy-TalcChlpy MapameTpiiik
ChIHAKTapJaH oTe/l. Tarchpbic OepylliHiH Kajlaybl OOWBIHIIA OJ 3ayBITTHIK
KaObLIay-TarChIpy ChIHAKTAPBIHBIH TIKEJIeW MPOIECcCiHAe OHIMI1 KaObulIayasl Koca
aNFaHaa, JadWbIlHAAy MPOIECIHIH OapiblK CcaThbUIApbIHAA >KacaJFaH KeliCiM-IIapT
meHOepiH/e OHIM carachlH 0aKbplIayFa KaThICyFa KYKbBLIBI.

1.3 Cyper — CopanTblH TUIIK KepiHiCl
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1.4 Cyper — ITHC 500-160... 880, LIHCHT 500-160... 720997 xr/m°
TBIFBI3/IBIKTaFbl COPFBUIAP/IBIH ChIHAJFAH cUmaTTaManapsl.[13]

CyHBIKTBIKTBIH O€T OOMBIHIIIA KO3FAJIBICHI, 9Cipece KHUCaiFaH,0pTa/laH TemKIII
copariTapra TOH arbIHAAp bl O€TI aFaThIH JKEPACH Y3yre oKellyl MyMKiH. by Ty3inren
KyibiHAap eceOineH. KyiblHIap OpTambIKTaH TEMKIII COpPFbUIApAAa SpTYpIl
cebentepmeH maiina 6oyl MyMmKiH. KyiibiHIapia KbICBIMIIbI TapaTy OIpKeIKi eMec
XKoHE aWKblH KOPIHOEHTIH TOMEH KbICBIMIbI alMakTap OIpKelKi eMeCTiriMeH
cunarranaapl. byn KOChIMINIA KaBUTAIMSHBIH BIKTUMAJ CalajapblH JKacaiibl.
Coprpuiap apHajapblHIa CYUBIKTBIK KO3FAJBICHIHBIH ©3T€PMEUTIH JKbUIIaMIBIFBI
KE31H]1€ KbICKIMBI TOMEH HYKTesep Oenrii Oip opbIHAapa opHaIacaabl xKoHe KaHan
na Oip mamana colikecTeHuipy Oepiineal. Anaiiga KemnTereH armaiiapaa Oip
PEXKUMIIIK €MeC COpFhLIAp Mak1anaHbuIaibl,03repeTiH OHIMIUTIK KEe31H 1€ aFbIHIap bl
KaJBIITACTBIPY IIAPTTapbl TYPaKThl €Mec, Mapamerpiepi aiHbIManmbl. MyH7ai
KarJaija TOMEH KbICBIM HYKTEJepl CaHbl MEH OpHalackaH jkepl Ooypkayra KHbBIH
Oomapl.
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2 Ecenrrey 0eJimi
2.1 HHCHT 500-160 copadbIHbIH KYMBbIC JOHIeJIeriH ecenrtey

bepinren nepexrep OoibiHma IIHCHT 500-160 copaObIHBIH  KYMBIC
JIOHTEJIETIH €CENTEY ECENTEY:

Copar 6epimici: Q = 500m°/car;

Copan apeiabi: H = 160M;

Copan 61nirinig aitHamy »xwuiniri: N = 1475aiin / muH;

AlinanateiH opranslg Temneparypacsl: T =300K;

Bepisren TeMiepaTypaja OpTaHbIH THIFBI3IbEEL = 780 kr /™

Epkin Kyayzsl sxeaenaery: g = 9.81 m/c%;

Copan caThICHIHBIH CaHBI. 2;

Ecenrenyi kepek mamanap:

["eoMeTpuUsIIBIK, KHHEMATUKAJIBIK TTApaMETpPJIEPIH €CENTEY;

ToIFBI3IAFBIIT APKBUIBI aFy bl €CEIITEY;

XKyMmbIc neHrenerin KaBUTalMsUIbIK KOpFa ecernTey;

1) T'eoMeTpUsAIIBIK, KHHEMATHKAJIBIK TApaMETPIICPIH ecenTey.

CopalTbiH KYpIC KbULAAMIBIFbI KOA(DPUIIMEHTIH aHBIKTAIN aJIaMbl3.

JQ

ng = 3.65 -n-—
H4
1)
0.372  44.59aiin

4498  Mum

ng = 3.65 - 1475 -

MYH/Ia, N-aifHaJly MOMEHTI, aifH/MUH.
BypBIITHIK KBIIAAMABIKTEI aHBIKTAWMBI3, paja / ¢

_7:-n7c-1475_1543 1
=252 = 3ch

(2)

CopanTbiy ruapasiukansik [TOK-iH ecenTeiimis

. 0.42
"= 2T ugp, — 0.172)2°

(3)
0.42

 (1g193 - 0.172)
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MyHAa, D1 - )KYMBIC TOHTENETHIH KeNTIPUIreH JuameTpi.

3
Dl == 4‘ - & .
n

(4)

D. -4 310.13888 193

L= 1475 o
CopanTtsiH keneMaik [TOK-1H aHBIKTalMBI3.
1

M = = -

1+ (0.68 -ng2)
(5)

1

= 13068-00795 0%

Mk

Juckim yitkenyi eckepeTiH Mexanukaiblk [1OK-1H ecenTenik.

1
Nom. = 1+ g'
Ng
(6)
= =0,70.
Mo = 10,142
ConbiMeH, copanTbiH xaianel [IOK-1 TeH 6omas:
Nk = Nx* Nr " Nar. " Nwunc

(7)

n, =0.94-0.91-0.70 - 0.96 = 0.60,

MYHJQ, Nype- HOAUIMIIHUKTEP MEH CAJbHUKTEPAE YHKENIC IIBbIFBIHIAPBIH
eckepeTiH MmexaHukaibiK [TOK-1.

Copan KyaTsl aHbIKTaliMbI3 N, KBT.

_p'Q-H-g
- 1m,.-1000°
(8)

_780-0.13888- 160 - 9.81
N 0.60- 1000
12

= (0.28kBT.



MYH/a, p — MYHA# THIFBI3/IBIFHIL.
JKyMmpbic neHrenerine Kipe 6epicTeri CYMbIKTBIH KbIIIaMIIBIFBI M/C.

Co = 0.08 - 30r - n2.

Co = 0.08- V151.4 - 1988.2681 = 5.3u/c.

binik nuameTpiH ecenTeimis.

ds = 200 -

==

ds = 200 - 1/0.0002=12.8 mm.

KyMmbIc neHrenerine Kipe 6epicTeri JuameTp.

4'QT 2
D, = + d;”.
0 7 - Co 6

D, = V36.38 + 257.9236 = 0.1864Mm.
KanakTsiH Kipy OYpBIIIbI, Tpa,
Py =Py + 1.
2. ThIFBI3AFBIN APKBLUIBI aFybl €CETTEY
Qsi=2-p-m-R-&8 -2-g- AH;.
MyHna, | -IIbIFbIH K03 UITUEHTI,
R - TeIFBI31ay OPHBIHIAFHI JJOHFATIAK PAJNYCHI,

O — THIFBI3IAFBIIITAFBI PATUAIIIBI JKAPBIKIIIA.

Canplnayjarsl apblH ©3repici, M
2
AH; = Hy —:—g- (R — R?).

154.32

AH; = 17.4 —
8:9.81

- (0.193%2 — 0.09652) = 8.9m.
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MYHJIa, R - TBIFBI3/1ay OpHBIHIAFI TOHFATAK PATUYChI, M;
WL -IIBIFBIH KO PUITUCHT.

1

A1 .

1
u= = 0.81.

\/0.60 002 &

“:

(14)

2:0.03

CoHBIMEH, THIFBI3IAFBIII APKbUIbI aFy TEH 0O0JIabl:
Qs=2-0.81-3.14-6.08-0.3-110=1.06.

3. XKyMbIC ToHTeNeriH KaBuTalusFa ecentey
- Toxipubenik korpduruentT m = 1,2.
- Toxipube koddpdunuenti 1 = 0,4.
- ChIHM KaBUTALUSIIBIK KOP, M

2
Co 141

A - :
2-g+ 2-g

Ahkp =m -

(15)
Ahkp=3'4'

MyH/a, A- TOKIpOUemiK K03pPUIHEeHTI, W;- KaTBICTBI KBbIITAAMIBIK.
Ahy, = A - Ahy,.
(16)
Ah,=3.4-1.2=4.08.

MyHIa, A-Kop ko3 dunmenti, A = 1,2.
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3 ApHaiibl 66J1iMm

3.1 CopantblH KYMbIC JOHIe/JeKTepiHiH aFbIHAbI  06JIiKTepiHiH
(pyHkuMoHANABIK OeTTepiH Moaudukanusiiay HeriziHge OpTajgaH TeNKill
COPFBLIAP/ABIH AFbIHABI 06JIIKTePiHiH 0eTiH KAHFBIPTY OOHMBIHIIA TEXHHKAJIBIK
YCBIHBIC.

TyYTHIHYIMIBUTAPBI JKBUTY KOHE AJIEKTP DHEPrUsICBIMEH KEMuIl KamMTaMachl3
€TYyTe JKbLTYy DHEPIETUKAIBIK 00BEKTIIEP KaOABIKTAPBIHBIH €0Yyip O6JIriH KypanThIH
COpFBI arperarTapbIiHbIH TYPAKTHI, THIMIUIIT KOFAphl KYMBICHI €ISyl ocep eTe/l.
CoprplTap/pl aigananyIblH CEHIMAUIITIH apTThIPY Mocenesepl oTe 03eKTi O0JIbII
TaOBUIABI KOHE >KOOANAyIIbl JKOHE MalaiaHyIllbl YHBIMAAPIBIH KOFaphl Ha3apbIH
KOPCETY/I1 Tajan eTell.

OpTypii Oaranaynap OOHBIHIIIA COPFbl arperaTTapblHbIH KETEriHE YHEPTUs
OJIOTBIHAA OHIIPUIETIH 3JeKTp 3HeprusichlHblH 10% - Fa JeliH Kymcallasbl.
HacocTtapra KpI3MET KepceTy IIBIFBIHIAPHIH KUBIHTHIK Oaranayna OHEpKOCINTIH
YKEKEJIETeH callajiaphl YIIiH JKETEKKE DJIEKTP SHEPIrHUsiChIH ToJiey meuiepl 85% - nan
acazibl, COHJBIKTAH COPFbI *Ka0AbIKTApbIHbIH [TOK-1H apTThIpy Macenect e3eKT1 KoHe
HePCIICKTUBAIBI 00JIbITT TaObLIa b1, [18]

OHeprusi yHEMJEy MoceleliepiH IIeNly S>KbUTy OHIIpYIll OOBeKTUIepIiH
TUIMIUIITIH apTThIpy YIIH OackiM 0okl TaObuTaAbl. bBimiM  KOHE FBUIBIM
MUHUCTPJITIHIH MOJIMETIHINE, SHEPTUSIHBl TYTHIHY CalachlHIA SHEPIHsl YHEMJEY
mymkigairi - 70% xone Texk 30% - bI FaHa PHEPrUs OHIIPY callachbIHIA KaThIp.
Ocpiran OaiJIaHBICTBl HAKTHI TEXHOJOTHSIIBIK IHUKJIJAAPIBIH JKYMBICHIH HEFYPJIbIM
camajbl KaMTaMachl3 €Ty KE31HJEe JHEpPrus TYThIHYIbl TOMEHACTYIl KaMTaMachI3
€TETIH TEXHOJIOTHUSJIAPABbl J31pJiey MKOHE EHII3y MOCENCNICPIHIH MaHbI3IbUIBIFbI
apTajbl.

MyHpmail TEeXHONOTHSIIAPBIH Oipi COPFBUIAPIBIH JKYMBIC JOHFATAKTAPBIHBIH
arblHAbl OOJIIKTEPiHIH (YHKUMOHANABIK OeTTepiH MoauduKanusiay HeErI31Hae
OpTaZaH TENKIII COPFbUIAPABIH aFbIH]IbI OOJIIKTEPIHIH OCTIH MKAHFBIPTY 9/11C1 OOJIBII
TaObu1abl. COPFBIHBIH aFbIHABI 0OJIIr OETIHIH KACUETTEePIH e3repTy TruipodhoOThIK
KAOBIHIIAPABIH KOMETIMEH COpFBI arperaThiHbIH TMalJalaHy cumnaTTamaiapbiH
KaKcapTyabl KamTamachkl3 eremi. KeHICTIKTIK TeoMmeTpusickl  Oap Oerrepae
rupodoOTHl TUICHKANIAPABl KYpPY JKY3€re achlpy YIIH KypAedal MiHIET OOJbII
TaOBUTATBI KOHE COPFBUIAPIBIH KYMBIC CHUIATTAMaJapblH apTTHIPY YIIIH OCHI
TEXHOJIOTUSIHBI KEHIHEH KOJIJIaHYAbl TEKEHTIH (haKTOpIapAbIH O1pi OOJBIN TaObLIA b,

Mynpmait omicTi icke acweipy TedioHAapasl TMakgaiaHy HETiI31HJIe MYMKIH.
berrepai tredpmonaay Trimai ¢proporiacT-4 KoJJIaHy HETi31H/Ie JKY3€ere achIpblIaibl,
OJ OHEPKACINTIH KONTEreH cajallapblHIa OHBIH KOJJIAHBUTYBIH aHBIKTAHTHIH
Oipkatap KacuerTepre ue Oipereil marepuan OoJbil TaObutaabl. dToporuiact- 4
OapJIbIK arpecCUBTI 3aTTapra XUMUSUIBIK TO3IMAUTIKKE ne. KP opTaybIKTaH TenKiIn
COpPFBUTAPbIH, TUAPOGOOTHIK OeTTepiH Kypy YIIH (PTOPOIIACTTHI KaOBIHAAPIbI
naianany OOibIHIIA SKCIIEPUMEHTTIK 3epTTEyJIep SHEPTUA-KABUTALUSIIBIK CTEH]ITE
’KY3€re achbIpblUIbl.
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a-6acrtanksl, 6-ruIpoPOoOTHIK KaAOBIHIBIMEH
1.5 Cypert - XKyMbIC TOHFaJIaFbIHBIH KYH1

P

©OHOENMENEH BET K¥PbI/IbIMbl

OHAENTEH BET K¥PbINbIMbI

COHFbI
XKABbIHAbI [ Sps e e S = e -
BACTANKD
METAN XABbIHAOb
1.6 Cyper - CopfblHBIH arbIHABI O6Jir1 OeiieKkTepiHiH OeTiH CYUBIKTBIKIICH

Maumay.
[Tonumepni >kaObIHHBIH >KYMBIC CHIATTaMajapblH TaJJall OTBIPHIN, OHBIH
KOMIPTEKTI JKOHE TOT OacmalThiH OojaTTapMeH >KOHE OacKa KOHCTPYKIMSUIBIK
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METaJIapMEH JKaKChl aITre3WsChl, KYPFaK J>KOHE BUIFAIbBI JKaFaaiiap/ia »KOFaphbl
aOpa3vBTI TYPAKTBUIBIFBI, KaBUTALUSIFa TO3IMJAUII Oap €KEHiIH aTall ©TKEH >KOH.
Kaby conpaii-ak 1800C neliHri temriepaTypaja *KYMbIC CHUMATTaAMAJIAPhIH >KAKCHI
CaKTaMIbl.

Typni  Ty3mapablH — epiTIHAUIEpIHIE, OpTaHUKaJIbIK  OpTajga,  CLATLI
EpITIHAUIEpAEC OHBIH KOJJAHBUTY cajachlH aHbiKTaiiabl. [1OK apTTeipy yiiiH
naiiajJjlaHbUIaThIH - TTOJTUMEPIIIK KaOBIHAAp TOJMMEPJICYIEeH KEWiH Teric OeTki
KabaTTapsl, TUAPOGOOTHI, TOMEH OETKEWMIIIK SHEPTUsAChl O6ap xoHe aOpa3uBTI TO3yFa
KapCBUIBIKTBI ~ apTTBIPAThIH  TONTHIpFeIMTapbl  0Oap.[20]Omap  alimamarhbiH
CYMBIKTBIKTBIH ~ IMEKApajdblK  KAOAaThIHBIH  KaJbIHIBIFBIH  a3alTaTBIH  JKOHE
ruapaBiukanbik [TOK TemenaeTeTin eTe Teric 0eTTi Kypaipl.

KanTtamaHnbIH OChbl TYpiHiH O€TiHIH "TETICTIr" JXbUITBIPATHUIFAH TOT OACTIAUTHIH
OonaT OeTiHe KaparaH/a OH ece xorapbl. OHbIH TUAPOGOOTH TAOMFATHI CYNBIKTHIKTHI
OeTTiH OOMBIMEH >kail FaHa "chIpraHayra" MOKOYpJeiIl )KOHE KYpaMbIHa €HT131ITeH
Maljaymel Kocmajap MeH alpa3uB Te3IMJII TOJTHIPFBIIITAPABIH  apKaChIHIA
aOpa3uBTI TO3Y 1Bl a3alTaIbI.

XKabwiHmapasl >kary MHEBMATHKAJIBIK TO3aHJAYMEH >KYpri3uiell, OJaH KeliH
JOHTENIEKTI TePMOOHI€YMEH >Kyprizuieni. bactay yirin GesikTi kaOyra nalbIHAAY
KoHEe OeTTl1 Tazanay, ayiJIbIH ana OeJIIeKT] KbI3IbIPY, COJaH KEHIH TO3aHJIaHbIpyFa
Kipicy Kepek.
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1-ynTak marepuansl; 2, 7-3:kekropiap; Aya 6epyre apHanras 3, 5 — mrynepiep; 4-KeyekTi KaJlKaH;
6-nmHeBMoKkamepa;  8-mmmanr;  9-Oypikkinr 10-0ypky  kamepacsl; 1 1-Oosutatein - Oyiteiv; — 12-
OyiipiMaapra apHaiFaH acma; 13-alfHanMansl Ty3etry; 14-TyTik cy3ri; 15-xennmerkinr, 16-yHTak
XKuHarbl; 17-penykrop; 18-amekTp KO3ranTKbImIbl; 19-aliHanmansl ycten; 20-kanFaH KyHIIpUIreH
KabaTbl Oap BaHHA YHTaK.

1.7 Cypet- Coprbl OeuillieKTepiHEe YHTAKThl MaTepUaifapbl TO3aHIATy CXEMachl

CoHBIMEH, KYMBIC OPHBIH/IA TTOJIMMEPITIK >KaObIHIAPAbl KOJJaHFAaHHAH KEeUIHT1
apbiH 5% - ra, an [1OK 3% - ra ecrti. bynan Gacka, momuMepitik >kaObiHAAp Oepik
JKOHE TEXHOJIOTHSJIBIK, JCMEK, OJapJbl >KYMBICHIBUIAp KOHACY Ke3iHae, KaHa
YKaOIBIKTHI JkKacay Ke3iHJe Je KoaaaHyFa 0oIaipl.

3.2 MoaumepJii maTepuanaap

[Tonumepnep nereHimMiz — Kypambl OlpHellle peT KaiTanaHaTblH Oipaei
MOHOMEp OYyBIHAApBIHAH TYPATBhIH Y3BbIH MOJIEKyJajdapJaH KYpPbUIFAaH MOJICKYJIAJIbIK
Maccachl YJiKeH 3artap. Kasipri kes3ie mojuMepiep OHIpYy KapKbIHABI JaMyja.
MammHa jxacay, paauo KOHE JJIEKTPOTEXHHWKA, KYpPBUIBIC, COHBIMEH KaTap KeMme,
aBTO, YINIAK, pakeTa ’kacay OHJIIPICIH, KEHIJT OHEPKICINTI, TYPMBICTbI MOJIUMEPCI3
Ke3re enecTeTy MyMKiH emec. [lommmeprepiH oceiHIal Ko Typ:iai OOJybl oJapIbiH
XUMUSJIBIK KYpaMblHA, MaKpOMOJEKYyJalapblHIa >Xeke OeniKTepiHiH Oip-OipiMeH
Kajlail OailIaHBICKAHBIHA KOHE OJIAP/bIH KEHICTIKTErl T€OMETPHUSUIBIK OpHaIacyblHA
OaiinanpicTel. [lomumep  OyiibiMmapbiHblH — OypblH — OailiKalMaraH — KacHETTepi
aHBIKTANBIN, OHIpicke eHri3inyne. CoHAbIKTAaH moJuMep OYyWBIMAApHl ajgam3ar
WTUTITIHE aiHaNBIN, TEXHUKAIBIK OHEP/AiH, FHUIBIMHBIH >KaHAa KbIPHIHAH JaMybIHA

18



©31H/IIK YJIECIH KOCY/a.

[Tonmumepnepal nmaianany KONTEreH Karaaiiapaa Kypaell TeXHOJIOTHSIIBIK
MIPOIIECTEPACH KAl KYThIIyFa MYMKIHIIK Oepenl, aTtam alTaTblH O0JIcak, Micipim
KOCy, OQJIKbITy, TaJIbBAHUKAJBIK KanTamanapbl Kacay CHSKTbI ONeparusiap/IbH
KaxeTl Ooimarabl. [lonuMepik KanTaMmaiapbl TO3FaH OyiibIMaap OeTiHE Keleciae
TYpJle Karajpl: OCTTep/l TaTTapJaH Ta3apTajibl, allecTOHMEH HEMece CIUPTTEPMEH
MaChI3AaHABIPAIbI, IAHAAIMaFaH OeIiKTep il GpoJibraMeH, acOeCTIIeH, TEPMOTO3IM/II
JaKTapMeH >KoHE 0acka MaTepHuaiapMeH ka0ajsl; OemeKkTepIi ToJIuMepIiH 0amKy
temneparypacel HaH 30...5000C xorapel Temmeparypara J€HiH KbI3ABIPAIbI
(amekTponemTepe, JKOFaphl KHUUTIKTI TOKTapAa HEMECE Ta3fbl KbI3ABIPFHIIITAP/IA),
VHTaKThI O€TTEep i KaMepasbIK dICTICH (SMMOKCHUITI MANBIPLI YHTAK TYPIH/IE) HEMECe
aFBIHBI YPJICY 9MIICIMEH JKAFbIN MIBIFAMbI3. T€3  TO3aThiH  OemeKkTepAi  HeMece
oJIap/blH OeJIKTEepiH MOJUMEpPIl MaTepuajapMEH aaMacThIpy ChIFbIMIAY 9JIICIMEH
OOIIeKT! TaiibIHay HEMece KallblHa KEeJITIPYACH TYPaJibl, SFHU: OaJKy HYKTECIHEH
50..700°C  sxoFapsl  TemmepaTypara  JCHIH  KbI3ABIPBUIFAH  MaTepHa
(moNUKanpoiakTaM, KampoH, KampoJOH >KOHE T.0.) KaJbIKa KYIO MallldHACHIHA
HeMece mpecte 4-5 MIla kpicbiMaa Kysiabl. AJIJIBIH aja MPECcC KaJbIThl >KOHE
KaJIbIHA ~ KeNTIpUTyIIi OYHBIMIBI 80...1000C TeMIiepaTypara  JeiiH
KbI3/IbIpaMbI3. JKpBIKIIAKTapapl  OCKITY,KeTIKTEpAl JKamay KoHe OeJeKTepl
KAOBICTBIPYJbI apHaibl KaTaWTKBIIITAp, SFHU OEPIKTIK, 3JIaCTUKAIBUIBIK,)KOFaphl
aare3usi OEpeTiH,COHbIMEH Oipre >KOFapbl XUMUSIIBIK TO3IMIUIIK OEpeTiH apHaibl
ycTeMenepai Koca OTBIPBIN DSMOKCUITI IIalbIpjiapMeH(alleTOH KoHe (EeHOJIaH
QJIBIHATBIH ))KY3€Te aChIpaIbl.

KaraiTkpimrap bt KOCKaH Ke3/1e (MOJIMATUIICHITOIMAMUH,
reKCaMeTUJICHANAaMUH JKoHE T.0.) SMOKCHUJTI MIAMbIpIap KaMbIp TOpPi3al KaWThIMCHI3
KATThl KyWre etelll. BepiKTIriH >KOrapbulaTy »oHE KYpPaMHBIH KYHBIH TOMEHJIETY
MaKCaThlHJa TOJBIKTBIPFBIINTAP/IBI — YCaK MaiijjajJaHFaH MIOWBIHABI, Oonar
YHTaKTapAbl, TOPTIAAANEMEHTTED, IIBIHBI TAIIIBIKTAPHIH KOCATBI.

3.3 CopanTbl KYMBICKA JalbIHIAY KIHE MOHTAK KYPri3y :KYMbICTAPbI

CopanTsl icKe Kocap ajblHa MbIHAJIAP/IBI )Kacay KaKeT:

— POTOPABIH KOJIMEH aifHAIYBIH TeKcepy (OYJ1 peTTe poTop JKEyCi3 OHAM aifHAITYBI
THIC);

— @KbIpaTbUTFaH My(Taja dJICKTPKO3FAITKBIITHIH aifHaIy OaFBITBIH TEKCEPY
(atiHasy OarbIT  caraT TuLTL OoOMBIHINIA OONYBI THIC, €Trep SIEKTPKO3FAITKBIIIBI
JKaFbIHaH KapaHbI3);

— COpFbIIaH OapibIK Oerzie 3aTTapibl ajblll TacTay, COPFBIHBIH OOJIKTEepiHIH
3aKbIMJIAaHYBIHBIH JKOK-)KOFBIH, COPFBIHBI Oaijayna ojcipereH OONTTapIbIH >KOK-
YKOFBIH TCKCEPY;

— MOWBIHTIpEKTEpAET1 MalJIbIH Oap-»KOFbIH JKOHE callachlH, Maiiay >KYMeCiHIH
’KapaMmJIbUIBIFBIH TEKCEepy, COHJai-aK ojap KOCBUIFAH JKepJiepe KO3FaJlaThIH
OemikTep/l Maitnay;
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— UTiHICY My(QTanapblHia KOopIlaylapAbl OpHATYIbl XOHE OJapAbl OeKiTyIl
TEKCepY;

— CaJbHMUKTEpPJIH Kall-KYyWIH TeKcepy, TpyHIAOYKCAaHbIH KHCAIObl >KOHE
CAJIbHUKTEPAIH TOJITHIPBUTYBI )KOHE TaPTHUTYBI KETKITIKTI M€;

— COPFBIHBI IIBIFAPHIN TaCTaFaH/a KOHE KaObUIay KyObIpbIHAa MAaHOMETPIIEPIiH
OOJTyBIH KOHE JKapaMJIbUIBIFbIH TEKCEPY;

— COpPFBI MEH 3JIEKTP MOTOPABIH JKEpre TYMbIKTadybIHa KO3 JKETKI3Y;

— apHailpl KUITTI MaijajiaHa OTBIPBIIN, aiaay KYOBIPBIHJAFbl bICBIPMaHbl *kaly
XoHe Kabbuiay KyOsipeiHa amry (Erep sicbipManbl 0ackapy aBTOMaTThI OoJica

— JKamKBIII apMaTypaHbl a0y >koHe airy O0ackapy mynbTiHAer1 "icke Kocy'" jKoHe
"TOKTay" KHOMKAJIAPBIH 0acy apKbUIbI KYPTi3y KaXKeT);

— COPFBIHBI GHIMMEH KYIO, COPFBIIaH ayaHbl IPEHAX >KeJIICl apKbUIbI TOJITHIPY.

Erep coprbl aiijanartblH CYHBIKTBIKTBIH JEHI€WIHEH >KOFapbl OpHATBUIFaH
0oJca, OHBI MBIHA/Ial TOCUIAEP/IIH OIpIMEH TOJNTHIpYyFa O0naabl: a) aifjjay KyObIpbIHaH
KaiiTa OTKI3Yy JKENICIHAE€ BEHTUJIBJI airy; Oyl peTTe ChIHYIbI OOJIbIpMay YIIiH
BaKyyMMETpJ1 aXbIpaTy KaxeT; 0) COpFbIIaH *OHE COpaThlH KYyObIp/laH aya MEH
OyABI COpPBIT aTy, OJ1 YIIIH COPFBI BaKYyM-COPFbIFa HEMECE IKEKTOpFa KOCBIJIabl; B)
KYUFBIII apKbUIBI KOJIMEH KYIO; COPFBIHBI TOJTHIpAp AalbIHAA KOPIYCTaH ayaHbI
HeMece OyJIbl TYCIpy YIIIH KpaHAap allbLTybl THIC.

Kpic mesrimiHae COpFbUIapAbIH Y3aK yaKbIT TOKTaybl Ke3iHae OymMeH Hemece
BICTBIK CyMEH OaillaMJanfaHHaH KeWiH >KoHEe KyOblp OOMBIHINA CYHBIKTHIKTHI
ChIHAMaJIbl aiilaFraHHaH KeWiH OJIap/bl )KYMBICKA Ki0epy KaxkeT. COPFBIHBI alllbIK OT
KO31MEH KbUIbITYFa ThIUbIM CAJIbIHAIBI.

CoprbIHBI ICKE KOCY TEK KaHa >KaObIK aijay bICBIpMAchl Ke31HJE KYPri3iiayi
KaxkeT. Icke Kocap aniaplHIA COPFBIHBI KaObUIJayJdarbl KbICBIM — PEKUMIIIK
napameTpiiepre coiikec ekeHiHe Ko3 KeTKi3iHi3. COpFhIHBI 1CKE€ KOCY COPFBIHBI
Oackapy KaJKaHbIHJIa "icKe KOCy" OaThIpMachiH 0acy apKbUIbI JKY3€T€ achbIpbLIa/bl.

TeIMBIM caJIbIHAOBL:

— JKa0BbIK BICHIPMaZa 5 MHUHYTTaH apThIK >KYMBIC ICTey, cebebi Oy coprbiaa
CYMBIKTBIKTBIH alTapJIbIKTall KbI3ybIHA OKENeI];

— aijay KeNmiciHIe Te3 XKOHE TOJBIK BICBIPMaHbI ally, OUTKeHI 011 CYHBIKTHIKTHIH
TYCYlHE 9KeTyl MYMKIH;

— COPFBIHBI, TIMTI 6TE KHICKA YaKbITKA JACHIH OHIM/II aJIJIbIH ajia KYIOChI3 ICKE KOCY;

— KaObLIAay KYOBIPBIHIIA COPFBIHBIH OHIMIUIITT MEH KBICBIMBIH BICKIpMaJlapMEH
peTTey Kyprizy.

[cke KOCKaHHAH KeWiH COPFBIHBI KOCBHIMINIA THIHJAM, Kapay Kepek: OHJa
TYPaKThl aFrblHAAp KOK ma. COPFBIHBIH KAJBINTHI KYMBIC ICTEYi YIIiH OHBIH IIyCHI3
pexuMi ToH.Erep COpFBIHBIH OapiibIK MapaMeTpliepl PeKUMIIK COHKEC KEJce, OHBI
KYMBICTa KaJJbIpanabl, Oy perte oHja "Arperar >KyMbICTarbl'nereH Oenri 00mybl
THIC.

Copamn arperaTblH 1CK€ KOCY, TOKTaTy >KOHE KbI3MET KOpCEeTy TopTiOl OChI
KaFUIaHbIH TajalTapblH €CKEepPEe OTBIPBIN, AAWBIHAAYIIBI 3aybIT HYCKAYJBIFBIHBIH
HETI31HAe ’KacallFaH HYCKayJbIKTa KenTipiayl Tuic. HyckaymnblK icke KOCy >KOoHE
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TOKTaTy Ke3iHAe OapiblK omepanusiapAbl KYPri3y[aiH Ti30eci MeH >KYHeluIiriH,
COHJIali-aK, MaijanaHy MpoleciHAe OakbUIaHATBIH KAOMBIK KYMBICHIHBIH pYKCaT
ETIJITeH mapaMeTpiiepiH KaMTYhI THIC.

KenaeneH opramaH Tenkilml COPFbUIAPIBI JKEKE Ipreracraplia OpHAThLUIFaH
paMaliapjia Hemece IUIMTagapaa KypacTbipaabl. bUikTiri O0WbBIHIIA 1preTacThlH IIeT1
10 MM apThIK eMec >koHe KejjeHeHIHeH eHici 0,1 mMm/ 1 MeTpaeH apThIK emec.
CoprbIHbIH OapiibIK TOpanTapsl Oip HeMece OipHelle pamanapra OexiTiieni.Pamanap
TeceMep apKbUIBI ipreTacka aHKepiIik Hemece 0iTey OonTTapMen Oekitiiesni. bapiapik
KOCBUIBICTAP/BIH €Ki JKarblHAaH Tecemuepl Oonysl THic. bekiTy HYKTeCiHiH
paMachbIHBIH KATThUIBIFbIHA OalIaHbICThl OapibIK nepumetpi 6oibiama 300-1000MM
apaJbIKIeH jkacanaabl. boNTTapablH COHFBI TapTHUTYBIH K00a TajlanTapblHa Colikec
pama Kyro OETOHBl KAaTKaHHaH KeiiH xyprizenl. TeceMaepliH KOMETriMEH COPFBI
arperaTblHBIH TOpaNTapblH OPTAJBIKTAHIBIPY Ja jkacajanbl. byn perre Tecemaep
KO3FANTKBIIITHl TIPEK paMachlHa OekiTy OONTTaphIHAA FaHa OPHAIACTHIPHLIAJIBI.
TecemHiy Oacka TopamnTapblHJa €peKlle >Karjaaiiapja >KoHEe JalbIHAAYIIBIHBIH
pyKcaTel OoJFaH JKardaiija FaHa KOJJIaHbLIanbel. Tecemaep MeH OCKITYIIH TipeK
HYKTEJIEpl apachlHJaFbl CaHbUIAYJbl KaJbIHABIFRI 0,05 MM. IIynmeH TeKcepeni.
Kanacatbin OekiTy OemIIeKTepiHiH apackiHAarbl caHbutayiap 0,05 MM-IeH acmaybl
tuic. Knunopemen Oepuiici 6ap arperartapibl OpTajbIKTaHABIPYFa €peKile KOHIT
oJiHe . Ko3FaJITKBIII MeH COPFBIHBIH OChTEP1 Mapaylieiab OOybl THIC, al HIKUBTEP
OEJIIKTIH aybITKYbIH OOJIbIpMaYy YIUIH THICTI KbIpaJIapAbl bIFBICTRIPMAail OPHATHLTYBI
Tuic. Iprerac pamacelH HeMmece OeseK IMTanapabl OETOHMEH Kyilmac OYpbIH,
penepre, OWIKTIK OeNriiepiHe KaTbICThl, OCbTep OOMBIHINA XKOHE MXKoOara CoMKec
KOJIJICHEH Ka3bIKTHIKTapAa OpPHAIACYBIH CANBICTBIPBINT TEKcepy KakeT.MyHBI icTey
YIIIH KOJJIEHEH J>Ka3bIKTHIKTa JKOJABl Y3bIHA OOMIBIK-KOJNIEHEH TapTy Kepek.
Ipreracta »xacanraH >kKarncblpMaiapiblH YCTIHEH TIKTEYIIUTEPAIH IIIETriHe 1IiHEeal.
bipinmi Tikreyim Oepyinl KeNTeKYOBIPJbIH OPTACHIMEH KOHE 1preTacThlH THICTI
TIKTEYIMEH OIpiKTipiTyl THic. EKiHIIICI KO3FaITKBIII OCIMEH JKOHE Ipreracra OfFaH
colikec kepMmeMmeH OipikTipiiyi THic. bipHemie coprbuiapabl O0ip yakbITTa OpHAaTKaH
Ke37€ KOJJIGHeH 1meKTlI Kepexl. bynm  imiekteri  TikTeyimrep  OepeTiH
KEJITEeKYOBIpIap IbIH OpTaJbIKTaphl OOMbIHINA OipiKTIplTyl THiC. Erep copreuiapabiH
BICTBIK 3aTTaPMEH >KYMBICHI JKOCIApJIaHCa, OHJA COPFBIFA MACIOPTTHIK JIEPEKTEpre
colikec COpFbl TaOAHBIHBIH TECIKTEPI MEH IWCTAHIUSIIBIK THIFBIHAAD apachIHIAFbI
TECIKTep MEH TECIKTEp/iH TEXHOJOTHSUIBIK CaHbUIAYJAphIH CANBICTBIPBIT TEKCEPY
KakeT.MOHTaX1ay Ke3lHJIe COpFbUIapAblH My(dTanapsl OOWbIHIIA OUTIKTEpII
OpTalbIKTaHABIPDYFa  epeKkiie MoH  Oepiieni.  bumikrepali ekl Ke3eHJe
OpTaJILIKTaHABIPAbl: AJABIMEH aJbIH ajla, COJaH KEWiH TYNKUTKTI. AJIIBIH aja
OpPTaNBIKTAHABIPY CBI3FBINI TICH IIyNT KOMETiMeH HeMece My(TaHBIH KYpPBLIBIMBIHA
0aiiTaHBICTHI TEK LIYTIIEH Kacalaibl.

TynkigikTi oprara AN KENTIPYi KYPridy TEXHOJOTHUACH WHAMKATOPIIAPIbI
MarHuTTIK COPFBINITap/la HeMece >KapThlaail MydTaza OpHATBUIATBIH apHAMBI
KYpaJIMEH KOJJaHyabl Kesnmehml. JKekemereH skarjmaimapaa OHBI  IIyN  TI€H
KalChIpMaHbl Maianany apKbUIbl Kacaibl.OCbTepAiH KHCAI0 JKOHE MapauleNbIiK
nopexecin opOip 90° caiibiH OyphIIFaHma >KapThUlaih My(TaHBIH TOPT OJIIEMIMEH
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anbIKTalapl. Oman opi apHaiibl Qopmynanap OOMBIHINIA KUCHIK MEH MapauIebaiK
ecenTey Kacajabl.

Ochl ecenTeynepil JKYPri3sT€éHHEH KEHMiH JKOHE KakeT OOJIFaH jKarjaiiia
aHBIKTAIFaH aybITKyJap/bl >KOWFaHHAH KeWIH OETOHIbI KYIO, ThIFbI3aMaliapibl
JManbIHAAy, Mall KYI0, KYOBIpKOJIIapabl Kocaasl. JKyMbIcTapibiH OapIiblK KOPCETIITEeH
TYpJIEpiH OpBIHAAN OTBHIPHIN, OOC JKYpICTE, COJaH KEHIH >XYKTEMEMEH ChblHayFa
kipiceai. COprbl )KYMBICHI KE€31H/IE KaKET:

— MOUBIHTIPEKTEpET Mail JACHIeiH XKYyHeln TypAe ycTam TYpy, HOIIIMITHUKTED
MEH TBIFBI3IAMANAP/IBIH TEMIIEPATYPachiH Tekcepy, on +70°C-TaH jkorapbl GoaMaybl
THIC;

— MOUBIHTIPEKTEpJl Maiijay >karJailblH OakbUiay; MOIIMITHUKTEPAl aiHaiMa
Maiay Ke3iHJe cakuHajgap OUliKTepMeH Oipre epkiH alHajgyFa THIC;
MOJIIUITHUKTEP/IC CYMBIK Maiiay Ke3lHJe MalJbIH THICT1 JIeHreil 00iybl THIC (Maii
KOpCEeTKIITepl OOMBbIHIIA); COPFBI KYMBICBIHBIH opOip 800-1000 car caiibiH
MOMBIHTIPEKTEP/IIH KOPITYChIHAH JIaC Mailibl TYCipy, OJIapbl Tazajay *oHE >KaHa
MalMEH TOJTHIPY;

— aiijiay KeliciHAe KaJbINThl KbICHIM, COHAA-aK COpFbIHBI Oepy. bepyni aigay
KYOBIPBIH/Ia BICBIPMAHBIH alllbUTy JEHIeHIH e3repTyre 0oJyiaibl (CYUBIKTHIKTHI
JpocceNupiiey); Oy ofIic a3 YHeM/I1, OipaK KeH KOJIIaHbLIaIbl;

— acrnanTtapjblH KOPCETKIMITEPIH KYHell Typ/e Kajaaraiay;

— COPFBIHBIH JKOHE DJIEKTp KaOJBIKTAPBIHBIH KYMBIC DPEKUMIH Kajaralay,
OHIMHIH CaJbHUK apKbUIBI aFbIll KETYiH KaJarajay, CHIPTKA aFaThlH CYHBIKTBIKTBIH
memepi 0,012-aen 0,03 M/c neiiin 00JTyBI THIC.

JKyMmbIC OapbICBIHIA arperatTblH, KOCAJTKbl JKAOABIKTBIH JKOHE IKYMBIC
aJIaHbIHBIH Ta3aJIbIFBIH OaKblIay KaXeT.

Copantapra KbI3MET KOPCETy Ke31HJe MAIIUHUCT OPBIHAANTBIH HET13r1
oTepalnysiiap-caTbHUKTEP/l ayBICTRIPY JKOHE TMOIIMITHUKTI Kamepajapra Maiiay.
CanpHUKTEp/l TOJNTHIPY KaKeT OOJIFaH Karlmaija, aj Maillay COPFBIHBIH KYMBIC
icTeyiHe OaiIaHbICThI KYPri3UIel.

3.4 Copanka TeXHUKAJIBIK KbI3MET KOPCETY KIHE KOH/Iey KYMbICTAPbI

XKocnapnbl-anaeiH  ally KYMBICTAPBIHBIH KECTeNepiHe COWKeC maijganany
MPOIIECiHIe TMPOPHIAKTUKATBIK JKOHE JKOHJCY >KYMBICTAPBIHBIH MBIHATAN Typiepi
KYprizuiesni.

AFBIMIAFBl JKOHACY MBIHANAPIbl KAMTHIBI: JKYMBIC TOHFATAKTapbIH, COPFBI
KOPIYCTApbIH >KOHE MOMBIHTIPEKTEpP/l TEKCEpy >KOHE Taszajay VIIIH COpPFbl MEH
MOMBIHTIpEKTEP/l O6JIIEKTey, CaJbHUKTEPIl TEKcepy, TapTy MXKoHE KailTa Kary,
POTOPABIH OCBTIK EKIIHIH ’koHE OUTIKTIH €pKiH alHaIybIH TEKCepy, TyHIcrenep MeH
OEKITIENEPIIH  THIFBI3JBIFbIH, OUIKTIH MOWBIHAAPBIH, O€KiTy O6JIlIeKTepiH,
KAIFACTBHIPYIIBl My(QTaHbIH OejmeKkTepiH, OyHipil THIFBI3AAFBINT  OOJIIEKTEPIH
TEKCepy, COHJA-aK CalKbIHAATY MEH THIFbI3AY JKeIJIepiH TEKCEPY KOHE TapTy.

Opraia xeHeyre arbIMIaFbl )KOHCY KYMBICTApbIHAH OacKa MbIHAJIap Kipemi:
poTtopasl  OeileKTey, KOpPFAHBIC TOJKEJEpIH TETiCTey HEMece aybICThIPY,
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NOJMIINITHUKTEPIH 1IINEKTEepPiH KalTa Kyl HeMece TepOeny MOAMUITHUKTEPIH
aybICTBIPY, OLTIKTI COFyFa TEKCEPY JKOHE KakeT OOJIFaH j>Kar/iaiiia OHbI TY3ETY JKOHE
MOMBIHJIAp/bl TETICTEY, KOPFAHBIC CAKMHAJIAPBIH, TPYHAOYKCTEPIH, KEKeJereH TO3FaH
YKYMBIC JOHFaJaKTapblH, TIPEK TOJIKEJIEPIH kKOHE TO3yFa VIIbIparaH Oacka Ja ycak
OeJIeKTep/ll, COHMAN-aK KaFay MydTallapblH, TeceMJiep MeH OyHipii HBIFbI3AAY
O6JIIEeKTEPIH aybICTHIPY.

Kypaeni xeHJiey >KyMbICTaphbl aFbIMIAFbl JKOHE OpTallla XKeH/IEY KYMbICTapblH
KaMTHUJbl, COHBIMEH KaTap KOPIIyC MeH KaKMmakTap/bl KeHJACY, POTOPABl aybICTHIPY,
OapIBIK CaHBUIAYJIAPBI KOOAIBIK KYMBICTApFa JNCHIH JKETKI3Yy, COPFBIHBI OHIMILTITI
MEH KbICHIMBI OOMBIHINIA CTEHATE HEMECE KYMBIC OPHBIH/IA CHIHAY.

Coprputap/ibl )KeHACY MbIHAJIall PETICH KYPri3iieal: JalbIHAAY KYMBICTAPHI,
COpPFBIHBI OediekTey, OenmekTepal AedekTanusiiay, OeJIIeKTepAl KOHJCY >KOHE
KaJIblHA KENTIpy HeMece MalbIHIay, COPFBIHBI KYPAacThIPY, JJIEKTP KO3FAITKBIIIBI
HeMece Oy TypOuHachl 6ap COPFBIHBI OPTAIBIKTAHABIPY, JOMAJIATY.

HaiteiHabIK  skyMbIcTapbl. COpFBIHBI  JKOHACYre JaWbIHAAdy MbIHAJIAP/IbI
KAMTHJIBL: 3JIEKTPKO3FAITKBIIITE TOKTAH aXKbIPaTy, KOPIYCTaH CYHBIKTBIKTBHI KYpFaTy
JKOHE OiTeyllTepal OpHaTy, NOJAIIUIMHUKTEPJIEH MaWJbl arbi3y, KapThlUiai
MyTanapbl axXbIpary, OPTAIBIKTAHIBIPYAbl TEKCEPY, POTOPJbIH OCHTIK EKIiHIH
tekcepy (Potopabl mieTki >karmaiira Oepy »OJIBIMEH - POTOPJABIH €H YJIKEH eKITiHi
0,015 mm).

CoprbiHbl OemuiekTey TI30€KTI KYpPacThIpYMEH CaJIbICTBIpFaHAa Kepl TYpAe
KYprizuienl.

binikTepal mainanaHy Ke3iHJIe MbIHaAall akayiap OOJybl MYMKIH: OUTIKTIH
KHCAlObl; OUTIKTIH CBbIHYbI; TepOelly MOAIIMITHUKTEPIHIH aCThlHA OTBIPFBI3Y
OpPBIHAAPBIH, MYy(TaJapAblH OTBIPFbI3y OPBIHAAPBIH, TICTErepUIIKTEPAl; UUIMIITI,
HIMOHKAJIBI KOCBUIBICTAP/IbI OHIIPY; OEKITY OypaHIacChIHBIH TO3YHI.

TexHHUKaNIBIK KBI3MET KOPCETYre arperarneH kymbic ictereH opOip 700-750
carar CalbIH KYPTri3y KakKeT KaXKeTTl )KYMBICTap €HT131Iel:

— TloammmHUKTEp TEKcepineal koHe erep Kaxer Oosca, JKaHa >KHUBIHTHIKKA
aybICTHIPBLUIAJIBI HEMECE OJIap bl KalTa KYIO;

— [NoammmHUKTEPIIH KaKMaKTapbIHIAFbl My(dTatap MEH ToCeMe MaTepUaIbIHBIH
XKah-KyHiH TeKcepel;

— OpTagaH TenKil COPFbl KapTEPiH KyaJIbl )KOHE Ta3aJlal/Ibl;

— Maii aybICTBIpY KYPIi3iTyne;

— Bbapnbik Malbl KeNTEKYOBIpIAPAbl Kyabl;

— bapnplk THAPOKOPFAHBIC KENTEKYOBIPIAPBIH OyJIbIH KOMETIMEH Kya/abl KOHE
ypJieni,

— CanpHUKTEp MEH THUJb3aJaplblH JKardalibl MeH OYTIHIITIH TeKcepy/l
KYPri3el )KoHe KaKeT OOJIFaH JKaFaaiiia oap bl )KaHa KUBIHTHIKKA aybICTHIPAIIBI,

— OpTazaH TEMKIII COPFBIHBIH OPTAIBIKTAHIBIPHUTYBIH TEKCEPEIl KOHE erep OJI
Cy aWIbIHBIHBIH CTallMOHAPJBLIK epiriMeH OeKITIICe, OHBIH Iprerac HeriziHie
OCKITUTY1H TeKCepe/l.
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3.5 OprajaH Tenkim copanTbiH Maiiiay xyiieci

Copan arperaTTapblH Maijay YIHIIH camackl MEH KacHeTi  CYJbIH
TBIFBI3JIBIFBIMEH,  KYpPaMbIMEH,  TYTKBIPJIBIFBIMEH, TYTaHy  KOHE  TYTaHy
TEeMIIepaTypachIMEH, TYCIMEH, KbIIIKbUIIAPAbIH, MANBIPIBIH, KYJIIH >KOHE KaTThl
3aTTapAblH KOCHAJapblHbIH KYpPaMbIMEH AaHBIKTAIATBIH MHUHEPANIIbl MaWIalThIH
Maiiniap (Heri3iHeH MyHal1aH ajJbIHAThIH) KOJIIaHbLIaIbI.

[TogmmmHUKTED MEH MOMIUIMHUKTEPAIH  KOPIyCTaphl, e€rep  e3reci
KOpCETIIMece, CYHBIK-MUHEpAIIbl Mali HeMece KOHCUCTEHTTI MailMeH MaiiiaHa
alaTeIHIal O0JYBI THIC

KpicbiM Hemece Mail TYMaHbIMEH Mailiay >KYHECIHIH TOCLIl TYTHIHYIIBI
aHBIKTATYbl HEMECE JalbIHIAYIIbl VCBIHYBI JXOHE TYTHIHYIIBI MaKyJIaaybl THIC.
MaiinaliTelH MalJblH KaKETTI JEHTeHlH YHeMl1 YycTanm Typy MaHb3abl. Erep
aBTOHOM/IbI KBICHIM/IBI Maiisiay >kyieci MiHJeTTI 0oJica, 0J1 €H a3 MOJIIEP/IEH TYPYbl
THIC:

) caKMHAJIBI XKYHeae copy/ia TOp HeMece CY3Till 6ap Mai COPFBICH;

0) MaiiJTbl )KbUTY aJIMACTBIPFBILI, €rep OJ1 KaXKeT 00Jca;

B) TOJBIK aFBIHIIBI CY3TICI >KOHE COPFBIHBI ICKE€ KOcap ajjiblHIa Maiinay
KypayiJiapbl *oHe OapJiblK KaKeTTi 0ackapy Kypaiaapbl MEH Kypai-caiiMaHaapsl 0ap
MalJIbl CHIMBIMIBUIBIKTAD, MaWJbIH 9JICI3 KbICBIMBIHBIH CHUTHAJTU3AIMICHIH KOHE
arperaTThbiH aBapUsUIbIK aXXbIPATHUTYBIH KOCA aJIFaH/Ia.

TyTHIHYIIBIHBIH Tajla0bl OOMBIHINA CYBIK aya pallblHIa COPFBIHBI ICKE KOcap
aJJIBIHAA Mail KYIO BIIBICHIH KBI3ABIPY YIIIH pe3epByaparbl Maiabl CHIPTKBI OyMeH
KBUTBITATBIH AYBICBIMJIBIK 3JIEMEHT HEMECE JJICKTPJIIK KBI3IBIPYABIH OaThIPhUIFaH
TEPMOCTaThl Ke3aenyl THic. JKbUIBITY KYPBUIFBICBIHIA Maljay >KyHeci >KYMBIC
JKargalbIiHAa OOJIFaH Ke3/e, JalbIHAAaYIIbI Tajall €TeTiH 1CKe KOCY TeMIlepaTypachiHa
JIEH1H KOpIlaFaH OPTAaHBIH KOPCETUITeH €H TOMEHI1 TemIleparypachlHaH 4 carar
OYpBIH MaJIbI KbI3JBIPY YIIIH KETKITIKTI Ka011eTi O0JyhI THIC.

Maii wIIBICTapbl TOMEHJIE KOPCETUITEH TallalTapAbl €CKepPe  OTBIPHIT
OPBIHIATTYBI THIC:

— CHIMBIMIIBUIBIK 3 MUHYTTaH K€M €MeC YaKbIT 1II1H]Ie eKIHII TOJATHIPY OOJIMaraH
JKaraana )KYMBICTBI KaMTaMachl3 €Tyl JKOHE KYHEHIH 1MIHAETICIHe pyKcaT eTUIreH
YKETKUTIKT1 IPEHaXK1ayIbl KAMTaMachl3 €Tyl THIC;

— COPFBIIITAPMEH COPbUIATHIH OOTEH OOJNIIeKTepAIH (IOTAIUACHIH a3aiTy >KoOHE
ayaHbl IIBIFAPYbl KAMTaMAaChI3 €TY;

— TOJNTHIPY YIIIH KOCBUIBICTAp, ACHI€H KOPCETKIII >KOHE THIHBIC ajly KJIamaHbl
alIbIK ayaja maiganany yIIiH KoJdaiibl 0071ybl THIC;

— a3 MeJIlIep/ie Ta3anay YUIiH JIIOK O0ybI;

— TazapTy, KOPPO3UsAaH CaKTay KoHE y3aK Mep3IM/I 1K1 >KaObIH/IbI JKaFy, erep
e3reci  allkplHIaIMaraH  0OoJica, JalbIHAAYUIBIHBIH  MalJalaHy  >KOHIHZETI
HYCKAYJIBIFbIHA COMKEC OPBIHIAJIA/IbI.

— [JameipaTkpimn HEMece Mald CaKMHAChl IIAIIBIPATKBIII HEMECE Mal CaKWHACHI
MIANIBIPATKBIIT HEMeCe Mal CaKWHACHI aFbI3FBINITHIH TOMEHT1 JKHETIHCH KOFaphl
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TUENyl TUiC. Malabl IIAIIBIPATKBIIITBIH MOHTAX/BIK TeJKeCl OONybl, OEpiKTIriH
CaKTaybl oHe OTIKKe KaTThl OCKITLIy1 THIC.

Jalbingaympl  naiganaHy KeHIHJEr HYCKayJblKTa KaXeTTi MalaalThiH
MaMJIbIH MOJIIIEPIH >KOHE KOpIIaraH OpPTaHbl YKOHE KBI3MET KOpCeTy IIapTTapbiH
€CKepe OTBIPHIN OHBIH CHUIIATTaAMAChIH OCNT1IeH .
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4 En0ek Kopray
4.17KymbIc 0apbIChIHAAFBI KAYINTIiJIK MeH 3UTHABLIBIKTAP

"Kayinri xone 3ussHabl haktopaapasl xiktey" MEMCT 12.0.003-74 coiikec copan

KOHJBIPFBIIAPbIHA KBI3MET KOPCETETIH CcOpal  CTAHIMACBIHBIH — IE€PCOHAJIBIHA

MbIHaJIal (PU3UKATIBIK 3USHIBI )KOHE KayiIlTI OHIIPICTIK (hakTopiap oap:

— aJJaMHBIH JICHECl apKbUIbl TYWBIKTAIYbl MYMKIH 3JEKTp Ti30€riHieri KepHeyliH
YKOFapbl MOHI,

— JKOFaphI Jipia ICHTeHI;

— eHuipicTik LIlynbIH *KoFaphl 1CHTCHI;

— JKYMBIC aiiMaFbIHBIH ayachIH]1a 3USHBI 3aTTapAbIH OOJTYHI;

— JKYMBIC aiiMaFbl ayachIHBIH KOFapbl HEMECE TOMEH TEMIIEPATypPachl;

— ayaHbIH >KOFaphl HEMECE TOMEH BbUIFaJAbUIBIFHI;

— ayaHbIH JKOFapbl HEMECE TOMEH KO3FaJIbICHI;

— TaOWFH >KapBIKTHIH 00JIMaybl HeMece O0IMaybl;

— JKYMBIC aliMaFbIHBIH KE€TKUIIKCI3 )KapbIKTaHABIPBLTYbI;

— SKapBIKTBIH KOFAPhI KaPBIKTHIFbI;)KAPBIK aF bIHBIHBIH KOFAPhI MMyJIbCAIUSCHI.

4.2 Kymbic OapbICBIHAAFBI KAYINCi3AiK TajanTapsbl

XKymbicka kipicriec OYpBIH, )KYMBIC KHIMIH KHIOT€ XKoHE ceOyre, >KeHJIEpiH
Oaitnayra, mamThl 6ac KUIMHIH acTbhIHA aJIbINl TacTayra OoJIMaiabl. ASIKTHI IIal0/IaH
KOPFalTBIH asK KUIM KUIO. ASIK KMIMZEP1 JKOK alllbIK asK KUIM MEH asK KHIM YKYMBIC
icTeyTe THIMBIM CAJIBIHAIBI.

XKymbic GacTanap aniblHAA HACOCTHI KYMBIC ICTE€Yre BIHFANUIIBI )KEepJie CEHIMI1
OpHATy KaXeT.

DNEeKTPKOPEKTEHY KaOellH CTaTUKAIbIK KEpHEYAIH Maia 00yblH O0JIABIpMay
YIIIH OYKUT TapkaTy KaXe€T >KOHE OJ ©OTI€ MEH J>KYMBIC OpBIHJAPhIHAH ThIC
OpHaJIacaThIHJIal )KOHE €JICH]IC JKAaTIIAMTBIH €CEIIIeH apHalbl TipeyJiepre KO KaxKerT.

Tekcepy Kaxer:

— COPFBI JKETET1 KOPIIAYBIHBIH 0O0JTYBI dKOHE KapaMIbUIBIFBL;

— KO3FJITKBII KOPIYCbIHA HOJACYUIl KYPBUIFBIHBI OEKITYAlH OOJybl >KOHE
CEeHIM/ILIITI;

— CblHAy KYHI Mep3iMi OTKEH >KOK Ia, erep Mep3iMi ©TKeH 0o0sca, COpPFhIHbBI
najanaHyra ThIMbIM CaJIbIHA/IBI.

— DJIEKTP KOperi KaOemiHIH OKIIayJaMacChIHBIH OYTIHIITT 3JIEKTPKO3FAITKBIIITHIH
XKeJiepine KaOenbaiH TYyphIC KOCBUTYBIH Tycipinm amy. JKemire KOChUIFaH >Keperi
(azasbIK OTKI3TIIITEP OKUIAYJaHYbl )KOHE KJIeMMa KOpaObIMEH KaObLIybl THIC, al
kabesb KJIeMMa KOpaOBIHBIH aJIJIbIHAA COPFhI paMachlHa CEHIMII COpY JKoHE aijay
IIUTAHTUIEPIH COPFBI KENTE KYOBIpJapbiHa KOCY CEHIM/IUIIT;

— COPFBIHBIH 1CKE KOCY JKOHE TOKTATy TYWMENEPiHiH KapaMIbUIbIFbI.
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CoHbIMEH KaTap COPFbIHBI KOCap ajAbIHAA KbICKIM/IBI MAarucTpaib KPaHbIH ally
KakeT.COpFbIHBI KYMBICKA KOCY JAMAJIEKTPJIIK KUIEMIIE TYPBIT KYpFaKk KOJMEH
xyprizuieni. llnanrrapabiy  aypeic  OaFbITBIH  KOHE OJIAPJBIH  MailbICTIaybIH
KajnaranaHb3. JKYMBIC HUIAHTIIEPIH OTIE XKoJigap OONBIHAA OpPHAIACTHIPY KEpeEK,
oliTIIece onap OTHedl KemipiaepMeH >KaOIbIKTamybl THIC.JKYMBIC Ke31HIE MYKHUST
Oomy, amaHmamay >koHe Oackamapasl anaHaamay.Ochl >KYMBICKA KATBICHI >KOK
ajamMaapbl KYMBIC OpHBIHA Ki0epmey. JKyMbIC icTen TYpraH COPFBIHBIH CHIKAaHIai
KOHJIEY KYMBICTaphIH XKYyprizoeyre Tuic.COpFbIHBI CHIPTTall Kapay >XOHE ChIHAY
Ke31HJIe Kayirci3 )KYMbBICKa KeIepri KeNTipeTiH 0oc akaynap OaiikainraHma, >KYMBICKA
Kipicrel, oap TypaJibl )KYMbIC OaciibicbiHA OastHaay KaxkeT.JKyMbIC Ke3iHae Iipii,
arplHIAp JKOHE Oerne mry maiiga OoNFaH JKaFdaiia, COPFBIHBI JIepey OIIipiHi3.
Kymbic OacmibicblH xabapaap eTy. O3 OeTiHile >xeHuey xyprizoeyre. Kymbic
OpHbIHAA Oerze 3artap OonMaysl THic. EneHyeri OapibIK JIFOKTEp, OMBIKTAp KaOBIK
00nybl HEMece CeHIMl KopluayjlapMeH Kopianybl Tuic.EneH TaiiraHak OoiMaybl
THIC, CYMBIKTBIKTBIH KE3JIeWCOK TOruryl Ke3iHje, erep OyJI aKayChl3 TOPJIBI aFall
TOCEHIITI MaiiaraHy MYMKIH OoJiMaca, OHBI Jepey ajblll TacTtay Kepek, OJaH
Hal3araid Taptrnaybl Tuic.JKyMbIC Ke3iHAe TabaH >KbUDKU OTBIPBIN, AsKTHIH Kyjay
HEeMece Oypbuly MYMKIHIITIH OOJipIpMay VIIIH, Xep O€TIHEe TOJBIK OpHATy
Kepek.COopreiHbl ~ ABTOMATTBl ~ AJKBIPATKBIIITHl ~ @XKBIPATy JKOHE  IITETCEJbI
ASKBIPATKBIIITHI aXBIPATy KOJIBIMEH DJIEKTP KOPEKTECHIIPY/I aXbIpaTKaHHAH KEWiH
KBUDKBITY KEpEK, 3JIeKTp Kalenl OHbIH Kyjlay HEeMece 3aKbIMIaHy MYMKIHZIITIH
00N ABIPMANTBIHIAN €TIl OPAJIBIN, TOCETY1 THIC, IIAHTLIEp aXKbIPAThUIbII, KO3FAIyFa
Kenepri kentipmeyi Tuic.)KyMbIC ICTE€N TYpFaH COPFbIHBL, COHAAN-aK >KYMBIC
KaFJalbIHIa KOMMYHUKAUASAIAP/Ibl KalaFalaychl3 KaJAbIPyFa THIABIM CaIbIHAIbI.
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KOPBITBIH/BI

JunmomMaslK sko0ana myHai aipaiTeiH opragaH Tenkim [[HCHt 500-160
copalObl TYH HYCKa pPETIHAE TaHJaJlbIll, OHBIH €H KOIl TO3yFa YIIbIPAUTBIH O6iri
JKYMBIC JOHIEJETIHE TEXHHUKAJBbIK YCBIHBIC >KacalbIHABL. TEeXHUKAJIBIK YCBIHBIC
PETIHJIE COPaIThIH KYMBIC JIOHI'EICKTEPIHIH aFbIHJIbI OOJIKTEPiHIH ()YHKIIMOHAJIIBIK
oeTTepiH MoauduKanusaIay HEri3iHAC IMOJIUMEpil KaOblH KOJJIaHy apKbLIbl Te3
TO3yJlaH KOpFay.

¥ CBIHBICTBIH MaKCaThl JKYMBIC IOHT€JIECKTEPIHIH aFbIHAbI 06JIIKTEPIHIH TO3YBIH
Oonnpipmay. KanTamanblH OCBl TYpiHIH O€TiHIH "TEriCTIr" KbUITBIPATBUIFAH TOT
OacraiiTeiH OoyaT OeTiHe KaparaHna OoH ece »orapbl. OHBIH THIPO(YOOTH TaOUFATHI
CYMBIKTBIKTBI O€TTiH OoMbIMeH kali faHa 'chlpraHayra" MOXOypieiial >KoHE
KypaMblHa  €HTI3UINeH  Maljaymbsl — Kocmajiap  MeH — abpa3uB  Te3iMi
TOJITBIPFBIIITAPIBIH apKAChIHIa a0pa3UBTI TO3Y/IbI a3aNUTabl.

Ecentey Oemiminge TtynHycka petinge taHganran I[[HCHt 500-160
COpaOBIHBIH KYMBIC JOHTEJIETIHE €CeITey JKYPTi31Il.

XKobansix apHaiibl 6eniminge [ITHCHT 500-160 tumnti copabbiHa TEXHUKAIBIK
KbI3MET KOpCeTy, Maiijlay >KyHeci, MOHTaX XKYpPri3y,iCke KOCyFa JaWbIHIbIK
KYMBICTAPhl CUTTATTAJIIBI.

EnOex kopray >KoHE TIPUIUTIK KAyIlcCi3aik OeiMIHIE COpaIThIH KYMbIC
OapbICBIHJIAFbl KYMBICUIBIJIAPFA 3USHABUIBIKTapbl Oap O0JIybl MYMKIH Karaaiiap
KapacCThIPBUIJIBI.
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IIpotoxos ananu3a Otyera nogodusi HayunsiM pykoBoauTesiem

AABJIAIO,, UTO A O3H8.KOMI/IHCSI(-3.CL) ¢ llomapIM oOTYETOM HOI[OG%IH, KOTOpBIﬁ OBLI CTCHCPUPOBAH
HUCTCMOU BBISAABJICHUSA U MIPCAOTBpALICHUS IJIariaTta B OTHOIICHHWU PaOOThI:

ABTop: Centkepmm Kapakes NanaxaHkpi3bl

HaszBanue: Celitkepum Kapakes Ilaiizxankpi3sl aumiaoM.docx
Koopannartop:Paiixan Tarayosa

Ko>ppuumnent nogodus 1:9,1

Ko duument nogodus 2:8,7

3amena OykB:2
HNurepBaibi:0
MuxponpooeJbi:0

BeJable 3Hakmu: (

IHocae ananu3za OT4yera MOg00MSA KOHCTATHPYIO CJeayHolIee:

[] oOHapy>KEeHHBIE B pa60TeB 3aMMCTBOBAaHHUS SBJIIOTCSL JTOOPOCOBECTHBIMU U HE 00JaiaroT
NpH3HaKaMU IUIaruaTa. B CBsI3M C 4eM, NpPU3HAI0 PAO0OTYy CaMOCTOSITENBHOW M JOIMYCKAlo ee K
34IIUTE;

L] oGHapy:keHHbIE B pabOTe 3aMMCTBOBaHMS HE 00JIaat0T IPU3HAKaMU IJIarkaTa, HO UX YpEe3MEpPHOe
KOJIMYECTBO BBI3BIBAET COMHEHHS B OTHOIICHUHM LIEHHOCTH £6a60TLI 10 CYNIECTBY H
OTCYTCTBHEM CaMOCTOSITEJILHOCTH €€ aBTopa. B cBsA3M c ueM, padOTa J0JKHA ObITh BHOBB
OTPCIIaKTUPOBAHA C LIE€IbI0 OIPaHUUYCHUS 3aMMCTBOBaHUII;

(] oOHapyxeHHbIE B paboTe 3aMMCTBOBAHUS SIBISIIOTCS Heﬂ06gOCOBeCTHBIMI/I u o0yagamoT
NpU3HaKaMu Ijjarhara, WM B HEM COJEp)KaTcs MpeAHAMCPEHHbIE MCKaKEHUS TEKCTa,
yKa3bIBAIOIIE HA TIONBITKHA COKPBITUS HEJOOPOCOBECTHBIX 3aMMCTBOBAaHUI. B CBs3U ¢ 4eM, He
flonyckaro paboTy K 3alluTe.

O0ocHOBaHUE:

Jlama Tloonuce Hayunoeo pyxosooumens



IIporoxoJ ananu3a OT4yeTa nogooust
3aBeaywoulero kadeapoii / HaYaJbLHUKA CTPYKTYPHOI'0 NOApa3aeieHus

3aBenyrouuii kageapoil / HadalbHUK CTPYKTYPHOIO NOJIpa3esieHus 3asBIsET, YTO 03HAKOMUIICS(-ach) €
[TonHbIM OTYETOM NIOJOOMS, KOTOPBIH OBl creHeprupoBaH CUCTEMOH BBISBICHUS U NIPEIOTBPAILEHUS
IUIaruara B OTHOIIEHUH paboThI:

ABtop: Ceittkepum Kapakes [1aiizxaHKbI3bI
HasBanme: Ceiitkepum Kapakes [Tait3xankbi3bl auruioM.docx

Koopaunarop: Paiixan Tarayosa

Ko dpuument moxodus 1:9,1
Ko>ppuumnent nogodus 2:8,7
3amena OykB:2
HNuTepBaisi:0
Muxponpooeibi:0

Beanle 3nakmn:(

ITocae ananu3a oryera noaodus 3aBenywuuil kageapoii / HAa4aJbHUK CTPYKTYPHOIO
noJpasjie/ieHusi KOHCTATHPYeT cieayloLee:

[l obHapy>xeHHbIE B pab0Te 3aMMCTBOBAHHS SBIISAIOTCS JOOPOCOBECTHBIMU M HE 00J1aJaf0T IPU3HAKAMU
iaruara. B cBs3u ¢ uem, paboTa NpU3HAETCS CaMOCTOSATEIBHON U IOIYCKAeTCs K 3alIUTe;

[] oOHapy>xeHHBIE B pab0Te 3aMMCTBOBAHUS HE 00JIaJal0T MPU3HAKAMH TUIaruaTa, HO X Ype3MEepHOe
KOJIMYECTBO BHI3BIBACT COMHEHHUS B OTHOIIICHUHU IIECHHOCTH PaOOTHI TI0 CYIIECTBY U OTCYTCTBHEM
CaMOCTOSATENIFHOCTH €€ aBTopa. B cBsi3u ¢ yeM, paboTa gomKHA OBITH BHOBH OTPEIAKTHPOBAHA C LIENIBIO
OTpaHUYEHUS 3aMMCTBOBaHU;

[ ] oOHapy>keHHBIE B pab0Te 3aMMCTBOBAHUS SIBIISIIOTCSI HEJOOPOCOBECTHBIMH U 00JIAZIAI0T TPU3HAKAMU
TUTaruaTa, Wik B HeH colepkaTcs MpeJHaMEePeHHbIC NCKAaKEHHUS TEKCTa, YKa3bIBAIOIINE HA TOMTBITKH
COKPBITHSI HEJOOPOCOBECTHBIX 3aMMCTBOBaHMH. B CBsI3M ¢ uem, paboTa He JOMyCKaeTcs K 3aluTe.

Oo0OocHOBaHUe:

Jata Tloonuce 3asedyroujeco xaghedpoti /

HA4anbHUKA CMPYKMypHO20 NoOpa30eneHus



OxoHYaTeJIbHOE PC€IICHHUE B OTHOINCHUH N0IMyCKA K 3aIlIMTE, BKJIKOYasA 000CHOBaHHeE:

Hara Iloonucs 3asedyroweeo kagpeopotl /

HA4anbHUKa CMpyKmypHo20 noopazoeieHus



