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JKyMbICIIBUIapIBIH, XKYMBICTapEI MEH KOcilrTepiHiH OipbIaFail TapuTiK-OLTKTUIIK
AHBIKTaMAJILIFBIH (8-IBFaphUIEIM) OEKiTy Typabl

Kymin sxoriran

Kazakcran PecnyGiaukacel EHOEK oHE XaJbIKTBl oJI€yMETTIK KOpFay MUHHUCTPIHIH
2012 xputrel 10 xkanTtapaarsl Ne 10-e Byiipsirel. Kasakcran PecnyOnukacel Onuier
muHucTpiirinae 2012 sxputel 6 aknmanma Ne 7414 rtipkemmi. Kymi >kodbuiasl -
Kazakctan PecnyOnnkacel EHOEK KoHE XaNlbIKThl QJ€YMETTIK KOpFay MHUHHCTPIHIH
2021 xpuarsl 6 KaHTapaarbl Ne 4 OYHUpPBIFBIMEH.

Eckepry. Kymni sxoiibingsl — KP EHOEk jkoHEe XalbIKThI QJICYMETTIK KOpray
MuHucTpiHiH 06.01.2021 Ne 4 (anfamikbl pecMH >KapUsIaHFAH KYHIHEH KeWiH
KYHTI130€11K OH KYH 6TKEH COH KOJIaHbICKA €HT13151e/11) OYHPBIFBIMEH.

Kaszakcran Pecniyonukacel EHOEk KoJieKCiHIH 125-0a0bIHa coilkec KyMbICTap IbIH
Oenrini Oip TYpJAEpiHIH KYPACHUIINiH Oenriiey, »XYMBICIIBIIapFa OUTIKTUTIK
pa3psaaTapblH Oepy >KoHE KOCINTEpiHIH AYPHIC aTayiapblH alKbIHAAYy MaKCcaTbhIHIA
BYIBIPAMBIH:

1. Koca Gepinin orsipran JKyMbICIIBUIAPABIH KYMBICTAPbl MEH KOCINTEPiHIH
OipbIHFail TApUTIK-OUTIKTUTIK aHBIKTAMAJIBIFBI (8-IIBIFAPBUTBEIM) OCKITUICIH.

2. "XKyMmpIcmIbIIapABIH KYMBICTAphl MEH KOCINTEpiHIH OlpbIHFal
TapUPTIK-OUTIKTIIIK aHBIKTaMalbIFbIH OekiTy Typansl" Kazakcran PecmyOnumkacs
EnOex jxoHe XaNbIKThI aJIeyMETTIK Kopray MUHUCTpiHiH 2008 xbiarsl 23 coyipaeri No
106-6 OYHMpBIFBI )KOUBUICHIH.

3. EnOex xoHe aneyMeTTiK opinTecTik aenaprameHTi (A.O.CapbacoB) ochl
OYHpBIKTHIH 3aHHaMajia OenruieHred Toprinned Kasakcran PecnyOnukacbiHbIH OAlIET
MUHHUCTPIITIHJAE MEMIJICKETTIK TIPKEIYylH JXOHE PECMU >KapUsIaHYbIH KaMTaMachl3
€TCIH.

4. Ocpl OVUPBIKTHIH OpBIHAATYBIH Oakbutay Kazakcran PecnyOimkacer EHOEk sxoHe
XaJIBIKTHI QJIEYMETTIK Kopray Buiie-MuHHUCTP1 b.B.HypbimMOeToBKE KYKTEICIH.

5. Ocbl OYHpBIK alFalIkbl PECMH JKapUsJIaHFaH KyHHEH OacTan KyHTI30€eJ1K OH KYH

OTKEH COH KOJIIAHBICKA €HT131JIE/]1.
Munuctp I". O0mikaIbIKOBa

Kasakcran Pecmry0Onmkacet
ExOex x&oHe XabIKThI
QJIEYMETTIK KOpFay MUHHUCTPIHIH
2012 sxpursl 10 KaHTapAAFs!
Ne 10-e OyiipbIFBIMEH
OekiTinren



XyMEBICITBUIAPABIH KYMBICTApPEI MEH KOCIITEpiHiH OiphIRFai
TapUQPTIK-OUTIKTUTIK aHBIKTaMAJILIFEI (8-IIEFaphLIBIM)
1. XKamms1 epexenep

JKyMbIcTIbUTapIbIH )KYMBICTAPBl MEH KOCINTEPiHIH O1pbIHFal TapuQTIK-OUTIKTUTIK
aHbIKTaMaJbIFbIHBIH (OynaH opl - BTBA) 8-mbirapsuisiMbl "TycTi MeTaITyprusiiassl
*)amnel kocinTep", "TycTi, cHpek MeTajlilap MeH TYCTI MeTajlilapJiaH YHTaK eHfipici”, "
TycTti metangapasl enaey", "KarTel OankpiManap, ayblp OanksiMa MeTaagap MEH YHTaK
Tay-KeH eHIMIepl eHAaipici”, "DIeKTpoaThl eHiMaep OHIIpici" aereH OemimiaeplieH
TYPaJIbI.

JKymbicuipinap KocinTepiniH TapuPTIK-OUTIKTUTIK CUMIaTTaMalaphl yil OeiMHeH "
KymeictapasiH cunattamachl”, "binyre tuic", "Kymbic yaruiepi" Typaibl.

"YKyMbIcTapabIH cunaTTamachkl" TapayblHAa KYMBICIIIBI aTKapa allyFa THICTI OCHI
KOoCi01 MEH OCBHI pa3psjabl YIIIH OapbIHIIA THITI HETI3r1 KYMBICTBIH CypeTTeMecl
Oosanbl. Bys sKyMbICTapabIH cypeTTeMeci eHOEK MPOIECIH TY3€TIH: TEXHOJIOTHUSIIBIK
IPOIIECTI TIKENeW XKYprizyre NaWbIHABIK ONepanusuIapbiH, >KaOIbIKTBl KYTY JKOHE
KYMBIC OPBIHBIH YCTay >KOHIHJIET1 )KYMBICHIBIHBIH TE€XHOJIOTUSIIBIK IIPOLIECTI TIKENEH
KYPrizy KOHIHJET] dpEKETTEPiH, OJIapAbIH MapaMeTpJIepiH, caThIaphbl MEH KbICKAIIIa
TEXHUKAJIBIK CHITATTaMajlapbl KOPCETLIC OTHIPBINT JKYMBICIIBI aTKapaThlH CHOCK
byHKIMAIApHI TapaybiHaa Oepiien.

"binyre tuic" Tapaysiaaa "YKyMbIcTapIbIH CUTIATTaMachl" TapaybIHIa KOPCETUITCH
KYMBICTApJIbl camnalibl aTKApy YIIIH KaXeTTl, SIFHU €HOEK KypaiJapblHbIH, €HOCK
XKaOIBIKTAPBIHBIH TEXHOJIOTHSUIBIK KOHE CHIHAAPIBI €PEKIICITIKTEPIH, TEXHOIOTUSIIBIK
IPOIIECTIH PETi MEH CaThUIAPBIH, TEXHUKAJBIK JKOHE TEXHOJOTHSUIBIK KYXKaTTaMaHbI
Ol1y CeKiIAl, )YMBICIIBI OUTIKTIJIINHE KOWBLUIATBIH HETI3T1 TajarTap, COHaai-ak
aTKapBUIATHIH KYMBICTBIH aWPBIKIIAIBIFEl MEH KYPACIUIITIHEH TYBIHIAUTHIH apHAYJIbI
OimiM TamanTapbl OasHAanaabl. Aca KypJeil, alTBIHIIBI JKOHE OJaH Ja KOFaphl
paspsiaTapra CoMKec KeJNeTiH JKYMBICTap/ibl aTKapyIbl )KYMBICIIBUIAP/IBIH JKEKeJIeTeH
Kacinrepi OoibiHmIa "bigyre Tric" TapayblHAa KCINTIK OUTIM JeHTeiiHe KOWbUIAThIH
opTa KOCINTIK OUIIMHIH MIHACTTUIIN TYpPIHAErl Tanantap KeJaTipijareH.
KyMbIcHIBIIAPIbIH KOCINTIK AAsSpibIFbl MEH KOCiOM OuTiMiHE KOMBLIATHIH HAKThI
Tajantap paspsarap oepy kesiHje OenriieHyl MyMKIiH.

"YKymbic yiruiepi" TapayblHAa OChl KOCIN NEH >KYMBICTap/AblH pa3psiblHA
aHarypJbIM YHJIECIMIl JKYMBICTapAbIH Tiz0eci kentipimeni. "JKyMmbicTapabig
curnarraMmachl" TapayblHAa aTKAPbUIATBIH >KYMBICTAPJBIH CYypEeTTeMECl >KETKIIIKTI
TYpJIE TOJIBIK OepuIreH kaFaannapaa, OUTIKTUTIK cumarTaManapsiaaa "YKyMeic yarinepi
" TapayJapbl KeITIpIIMEn/I.



TapudTik-OUTIKTUTIK CUMIaTTaMallapbl Ceri3 pa3psAThl TapUQPTIK KeCcTere
JaBIKTAJIBIN 931PJICH/II.
onerrerineit BTBA-ma op6ip kocin 6emimMaep i OipeyiHe FaHa Ke3/1ece/.
bepiniren BTBA-ubIH (8-mbIFapbuibiM) Oyl OediMIepiH/ie HETi31HeH TYCTI
METaJUTyprusi, OHbl OHAIPY HEMeEce >KYMBIC TYpJIEpiHE apHaJFaH epeKIIe KacimTep
OeplireH.

Tapu@Tik-OUTIKTUIIK CHUMAaTTamMaiapbl KXKYMbICTapAbl Tapu(dTey *KOHE €peKIle
alTBUIFaH JKaFaanaapabsl KocmaraHaa, ockl Oemimae(aepae) KepceTuireH eHaipicTep
MEH >XYMBICTap Oap VibIMaapaa, MEHIIK HBICAHBI MEH VHBIMIBIK-KYKBIKTHIK
HBICAaHIapblHA KapaMacTaH, >KYMBICHIbUIAPFa OUTIKTUIK pa3psATapbiH Oepy Ke3iHjae
KOJITaHBLIA IbI.

Kp3meTkepaiH eHOeK KhI3METIH pacTaylibl KYXKaTTapJbl TOJTHIPY KeE3iHJE,
COHJal-aK Tapu(TIK pa3psaThl ©3repTy Ke3iHAe OHbIH KociOiHiH ataysl bTBA-ra
COMKEC Ka3bUIa/Ibl.

KonpansicTta bIHFaiiael Oony yiriH BTBA (8-mblFapblibiM) KYMBICIIBI
KOCINTEPIHEH, pa3psAATap apajiblfblHAH XKoHE OeTTepAiH HOMIpJIEHYIHEH TYpPaTblH
anQaBUTTIK KOPCETKIMITI Ko3aei i (1-KochMIa).

2. TycTi MeTaLUTyprusiiaFrsl Kbl KcimTep
AHop KyromsLiap
1. Anox xyromreuiap 3-pa3psaz

Kymbic cunatramacel. AHoj (Taban) OyokTapeiH dpesepiey. Karon ezexrep/l
MeTaJl KbUITHIPBIHA JIeHIH Ta3apTy. JKyMbIC icTereH aHOATapIbl (epTEHIIIEPl)
AJIEKTPOJIUTTCH, OAJIIBIKTHl TOIMBIPAKTAH, ATIOMHHUWII KOpPFAaHBIC >KaOBIHHAH
BUOpOYyCTEAe, MHEBMATUKANBIK OalfaMeH, IIEeTKaMEH, KBIPFBIMINEH Ta3apTy.
AHOIYCTaFrblIITap HUNMNENbAEPIH IIOWBIH KyiMajapblHaH OBbIThIpa aFbIHBI
KaMepanapia >oHE KoJIMeH Tazapry. HunnenbnepaiH xail-kyiHiH Oaksliay.
AHOJIYCTAFBIIITHIH "IMITAHTI-KPOHIITEHH" KOHTAKTICIH K630€H IIOoJIBIT Oakbliay.
Kyiimara >xapamzbl aHoaycTarbiuTapiabl 1pikrey. Kyiipipiiren aHoaTapabl KYIO
KOHIHJIET1 TEXHOJIOTHSUIBIK JKEIILIEPIeT] aHOATap Ibl TUEY JKOHE TYCIpy CTaHcajlapbiHa
KBI3MET KOpCceTy. AHOATAPIBI HEMECE aHOIYCTAFBIIITAP 16l MOHOPEILCTI KOHBEHEPIiH
©3/IITIHEH JKYpeTiH apOanapbiHa 17y, KYWBUIFaH aHOATAPJbI KOHBEHEpJIEeH aiy.
TexHOJOTUSIIBIK KEeJiHIH KbI3MET KOPCETUICTIH ydacKecl XKaOabIKTaphlH KOCY KOHE
aXBIpaTy, OHBIH XYMBICBIH Oakputay. Oxaymapael Kytora naibiaaay. Oypmaapabt
Tazapry, BarpaH-nemrepin tyraty. [llukikypamabl Barpan nemrepre, WHIYKIHSIIBIK
TUTENBJII DJIEKTP TemTepre THEYTe, OJIapIbl >KeHneyre Kartbicy. Oskaymap.sl,
AHOJATAP/IbI, AHOAYCTAFBIIITAP/LI (KAaTOMYCTAFBIIITAP/IbI), KAIABIKTap MEH Oacka aa
Matepuangapasl TackiManaay. Kyro oskaynapbelH, aHOATAPIbI, KYIO YCTEIIEpiH,



HayaJapJbl, JA03alaylibl MIoIIKenepai, GopcyHKamapabl, TabaHIBIKTapbl Ta3apTy.
[loubIHaBI )XapMatIay.

bimyre Tuic: KbI3MET KOPCETINETIH ydacKe >KaOJbIKTapbIHBIH KYPBUIBIMBIH,
MTHEBMATHKAIBIK KYpajabl >KOHE KaTOJ ©3eriH, epTeHAUIep/i, aHOIyCTaFrbIIITap
HUTITIENbICP/I Ta3anay JKeHiHAeri 0acka Ja MeXaHu3MIEpii KOJIaHy EepexkeciH,
KeTepy-TachiMajay >KaOJbIKTaphIH KOHE KYK YCTay ailiaOyHbIMAapbIH Maiiianany
€peKeciH, MIMKIKYpaM MaTepHalIapbIHBIH HOMEHKIATypachl MEH HBICAHBIH, KYIO
oKayJlapbl MEH aFblHO3€K THIFBIHABUIAPBIH >KOHJIEYIe apHaJIFfaH Kocrauapbl
JalbIHAAy pelenTi MEeH TACUIIH, BarpaH MENIH TYTaTy €pexeciH, KaObUIIaHFaH
IAPTTHI 1a0bUTIATKBIIITHI.

2. AHop Kyrombuiap 4-pa3pazn

Kymspic cunarramacsl. TabaHIBIK CeKIUSAIAP/bl, AHOATHl HUIMIEIb/1 ysAIapbl
OaNKBITBUIFAH MIOWBIHMEH KYIO0. AHOJ OJOKTapbhIHBIH (KalcChIpbIMIAAPBIH), KaTOJ
©3€KTEpiH, aHOJ YCTaFblITapAbl, KAaTOJ YCTaFbIIITAP/bl, HUIIEIbIlI CaHbLIAY
OpTachbIHJAFbl acHalibl IIMHOKTAp bl OPHATY *koHE aybITKbITHaNAy. ITimiHaik Mmaccanbl
JNadbIHAAY KOHE TaOaHIbIK CeKUuMsIapAbl mimiHaey. TadaHABIK MacCaHbl KbUIBITY
KOHE TabaHJBIK CeKIMsIapra IMoTal ThIFbIHAAY. Kylora apHainfaH MIOWBIHHBIH
TeMreparypacblH Oaxpuiay. Kyro oxaymapblHIarbl HIOMBIHABI KYKIPTCI3IEHIIPY,
KOXbI TYCIpY. DIEKTp MUKCEPre CYHBIK aIFOMUHUN, OHAIPIC KalTapMalapbliH THEY.
ATIOMUHUIAL KBUIBITY PEKUMIH TaHIAy >koHe Oenriney. MukcepieH OajaKbIThUIFaH
TIOMUHUIII HIBIFAPy KOHE OHBI AaHOJKA TO3aHJATy. AHOJKA aJTIOMUHUN TO3aHIATY
MalIMHAChIH OacKapy JKOHE OFaH KbI3MET KepceTy. HumnmnenbaepiieH OMbIH
KyHMaJlapblH TYCIPY KQHE KeMIp epTeHIIEPiH, NpeccTeperi aHOAYCTaFbIIITAP/IbI
0y3y. Ilpecrepre kbI3met kepcety. [lemrepai muKiKypaM MaTepuaaaapbIMEH TONTHIPY

binyre twic: TabaHABIK MacCaHBIH KypaMbIH, TaOaHIBIK MacCaHbI KbUIBITYIbIH
TEMIIEpaTypaIblK PEKUMIH, TaOAHIBIK CEKIUsJIapFa TOTall THIFBIHIAY EPEXKECiH,
TaOaHJBIK CEKIMsUIapAbl IMIMIHASY calachlHa KOWBUIATHIH TaJlalTapJbl, aHOJ
IIMHKAJIAPBIH KYPACTBIPY KOHE OOIIIEKTey epeXeCiH, BarpaHKara J>KOHE JJICKTP
NemTepre MUKIKypaMIbl THEY TOpTiOiH, TabaHABIK CEKIUsIAp MEH aHOATap.IbI
IIOWBIHMEH KYIO JKOHE JaibIHJIay TEXHOJIOTHACHIH, aHOAYCTAFBIIITAP HUIIICIbICPIH
rpaduTanuaiIay HBICAHBIH, KYIOFA apHajfaH NIOWBIH TEeMIIEPaTypachlH, KbI3MET
KOPCETETIH >KaOMBIKTHIH KYPBUIBIMBIH, KYWIIPIATEH aHOJATApJbl KYIO KOHIHJETI
TEXHOJIOTHSUIBIK YKEJl CXeMAachlH, HUITEIbACP/CH MOWBIH KyHMaIapblH TYCIpy JKOHE
KOMIp OpTEHIUIEPIH, TPECCTEPIET1 AHOYCTAFBIIITAPBI OY3Yy.

3. AHOA KyIoImbUIap S-pa3pazn



XKywmbic cunarramacel. Barpankanapja jkoHe MHAYKLIMSUIBIK 3JEKTp HEIITepe
MIOMBIH OaNKbITYy NPOUECIH OUIIKTUIII aHAFYpPJbIM KOFapbl KYIOIIBIHBIH
OaCHIBLIBIFBIMEH JKYPTi3y. BalKpiTy OapbhIChiH OepiireH peXuM OOMBIHINIA PETTEY.
BanKbITBIIFAaH MIOWBIH ChIHAMACHIH aiy. JalblH MeTanmbl TapaThlll KYATHIH O)KayFa
arpzy. llemrti Kocy »xoHe TokTaTy. Lllukikypamasl maitpingay. bepinren mioisin
KYpaMbIH aJly YIIIH IIUKIKYpaM KOMIIOHEHTTEPiHIH camachbiH Oakpuiay. JKaOIbIKThIH
KOHE KYPaJJIbIH AYPHICTHIFBIH KaJlaFanay, OHbI aFbIMJIBIK KeHeY. TabaHIbIK MacCaHbl
KBUIBITY, TAOAHJBIK CEKLMsIapFa MOTall THIFBIHIAY, )KYMBIC ICTET€H aHOATApbl Oy3y
YKOHIHJIET1 KYMBICTBI OacKapy.

bimyre THic: BarpaHKantapbIH, TUTEIbI1 HHAYKIMSUIBIK SJIEKTP MemTep MeH 0acka
Ja KbI3MET KOPCETIIETIH *aOABIKThIH, KypaJl MEH ailla0yHbIMHBIH KYPBUIBIMBIH,
naijagaHy epekeciH, MIMKIKYpaM MaTepHuaijapbl MEH OTBHIHHBIH CalachlHa
KOWBIJIATHIH TEXHUKAJBIK IIapTTapiAbl, IHKIKYypaM MEH LIOWBIHHBIH KypaMbIH,
OaNKBITHIATHIH MIOWBIHHBIH KACHETIH JKOHE OJIapFa KOWBUIATHIH TaJlalTap/bl, MEITi
KOCY >KOHE TOKTATy €pexkKeCiH.

4. Anon xyromeuiap 6-paspsan

XKymbic cunatramacel. Barpankanap MeH UHTPYKIIMOHABIK 3JIEKTP TEIITEPIIE
MIOMBIH/IBI OANKBITy PEXUMIH TaHAAN KOHE TY3€T€ OTBIPHIN OaJKbITy MPOLECIH
xyprizy. lLlo#biHABI OANKBITY MPOIECiHIH OapbhIChIHA Kapad HMIUKIKYpam TOJTHIPY,
Ta0aH/IbIK CEKIMsJIap MEH aHOITapFa OaJKBIThUIFAH MONBIHABI KYIO. [IIHnKikypam ecebi
. [llo#piH KYHBLTFaH "OIOK-CTEpKEHB'" KOHTAKTUICPIHIH JIEKTP KapChUIACYBIH OJIIIEY.
AHOJTaphl KyPacThIPy kKoHE OOJIIEKTeY KOHIHICT1 TEXHOJOTHSIIBIK KETICIHIH KbI3MET
KOPCETY ydacKeci )Ka0IbIKTapbIHbIH )KYMBICBIH OaKbLIay.

binyre Tuic: aHoaTaphl KYpacThIpy JKOHE OOIIIEKTEY KOHIHICTT TEXHOJOTHSIIBIK
KEJICIHIH KbI3MET KOPCETY YUaCKECl XKaOAbIKTAPbIHBIH KYPBUIBIMIBIK €PEKIIETIKTEPIH,
OTBHIHHBIH XUMUSJIBIK KYPaMbIHBIH OaJKBITYy TOCUIIHE >KOHE aJbIHATHIH IIOWBIHHBIH
camacblHa OCEpiH, IOWBIH KYWBUIFaH OJIOKTApIBIH JJEKTP KapChUIaCybIHA >KOJI
OepyJepiH.

[MnkiKypam TOXTHIPYIILLIAP
5. IllnkikypaM TOJITEIpyIILUIAp 3-pa3psaj

XKywmeic cumarramacsl. [lemTepre, kamcenbaepre, TUTEIbAEpre, OyHKepre
MIMKIKYpaM MEH OHBIH KOMIIOHEHTTEPIH KOJIMEH HEMece THEeY-KOPEKTEeHIIpY
MEXaHU3MEPIHIH KOMEriMeH TONThIpY. byHKepiepaeri mukikypam MeH Oacka Ja
MarepuangapapiH 6omysiH Tekcepy. llIukikypam mMeH Oacka ga MaTtepuayiiapibiH
Oipkenki Oepinyin perrey. llemrepneri canpuiaynapasl xoro. HIukikypamasl kecey.
[Temrepneri xaObICKakTapabl Tycipyre Karbicy. llemrepre, mo3aTopiapra,



KOPEKTCHAIPYIILIEpPTe, TUEY KOHE TYCIPy MeXaHU3MACPiHE KbI3MET KopceTy. Teriirexn
MaTepuaapsl )KUHAy. 4-pa3psaTa Ke3elreH )KEKeJIeTeH KYMbICTap bl OUTIKTLIITI
aQHAFYPJIBIM KOFaPhl TOJNTHIPYIIBIHBIH OACIIBUIBIFBIMEH OPBIHAY.

Bbinyre Tuic: THEY-KOPEKTEHIIpY MEXaHU3M/IEPIHIH KYPBUIBIMBIH, OJIap/bl OacKapy
CXEeMacChlH, HIMKIKYpaM MEH OHBIH KOMIIOHEHTTEPIH THEY E€peKeciH, IHKIKypam
KYpaMbIH, HIMKIKYpaMJbl THEY >KOHE TYCIpy KECTECIH, THEJIETIH MaTepHualaap.blH
HBICAHBbIH, OYHKEpJIEPAIH OpHAJACYbIH JKOHE ThIKNA KaKMaKTapAbl KOJJIAHY TOCLIIH,
KaObUIJaHFaH 1a0bUIIATKBIIITEI.

6. IlInkikypaM TOXTHIpYIIBLIAp 4-pa3psaj

Kymoic cunarramacel. [IIukikypam MeH OHBIH KOMIIOHEHTTEPiH, OUTIKTLIIr
aQHAFYpJBIM SKOFAphl TOJTHIPYIIBIHBIH OAaCHIBUIBIFBIMEH IIAaXTajblK, IIaFbIIMa,
KYOBIpJIbI JkoHE Oacka Ja memTepre TachkMajijay-THEy MalluHajJapbl MEH
MEXaHU3MJIepiHIH KemeriMeH TouaTelpy. IHukikypamasl apanacteipy. Kemik
KypajqgapbiHa MmuKikypam Touatelpy. ukikypam canmareia Ty3ey. Lukikypamab
KETKI3EeTIH THEY MalllMHAJIApbl MEH MEXaHU3MJIEPiH, KOJIIK KypaiaapblH 0acKapy >koHe
oJIapFa KbI3MET KepceTy. THueNneTiH MUKIKYPAMHBIH CanachiH, OHbIH MEIITEerl AeHT el
MEH KaJbINITHl TYCYIH Kajaranay. Enmek skoHe Oacka ja Tajjgamaiapra ChlHaMaliap
ipikrey. IlemriH kente KyObIpblH merenaey. KpI3MeT KepceTeTiH KalOIbIK
’KYMBICBIHJIAFbI aKay/bl aHBIKTAY JKOHE KO0, OHbI )KOHIEY )KYMBICHIHA KaThICY.

binyre tuic: yprbuiaHaThIH MEWITEP/IIH, TUEY MalIMHAJIAPHl MEH MEXaHU3M/IEPIHIH,
KOJIK KYpaJJdapbIHbIH KYPBUIBIMBIH; TEIITIH AYPHIC XKYpYy OCNTiIepiH, THEY KOHE
TYCIpy KECTECIHIH PEeXUMIiH, aJbIHATBIH Ta3JblH OENT1JIEHIreH KYpaMblH, KbI3MET
KOPCETIIETIH MEXaHU3MJIEP/IH Maijay >KYHeCiH, MeTep MEH THEY MeXaHU3MAEpi
KYMBICBIHBIH ©3apa OallaHbIChIH, IIMKIKYpaM KOMIIOHEHTTEpiHIH camnachbiHa
KOMBIJIATHIH TaJalTap/Ibl.

7. llukiKypaM TOATEIPYIILLIAp S-pa3psaj

Kywmpic cumarramacsel. lllukikypam MeH OHBIH KOMIIOHEHTTEPIH MIaXTajbIK,
HIaFblIMa, KYOBIPJIbI JKoHE 0acka Ja MemTepre TachbiMaijay-THey MallMHajJapbl MEH
MeXaHU3M/JIepiHIH KeMeriMeH ToaTeipy. lIukikypam MeH maTepuangapablH OepinyiH,
oJlapAbIH nemTe Oipkesnki 6omybiH perrey. llukikypamasr Oepiiaren pernent OoibIHIIA
almy. DJIEKTp BaroH Tapas3blCbl MEH IHEBMATUKaIbIK KYpPBUIFBLIApABI Oackapy.
ukikypaM MeH OTBIHHBIH OOJIYBIH, KOJIK KypaiJapblHbIH jkKaii-Kyii MEH MIUKIKYpam
MeH Oacka Jja MaTepualJapAblH IEHITepre KOHE MOWBIHABIK ajaHaapra y3.IKCi3
OepinyiH, eI MOWHBIHBIH TEMIEPAaTypachliH, MEITEH Ta3[blH MIBIFAPBUIYBIH, YHME



JeHreliH Kajgaranay. [lemrepre TOJNTHIPbUIATHIH MIMKIKYpaM MEH MaTepHallap.IbIH
CaHbl MEH CamachlH aHBIKTAY KOHE OJapAblH eceOiH kyprizy. llemrepre mukikypam
TONTBIPY KecTeciH cakTay. Keneci aybICBIMHBIH KaJIbIIIThI )KYMBICBIH KAMTaMachl3 €Ty .

binyre tuic: Typ:ai yATiAeri nemTepaid, YHUBepcabIl aitna-0yitbiMiap MeH Oacka
Ja KbI3MET KOPCETETIH MEXaHU3MACPAIH KYPBUIBIMABIK EpeKIIeTIKTePiH,
IUKIKYPAaMHBIH  (PU3UKATBIK-XUMUSJIBIK KAaCUETTEePiH, METaJUTyprusl HETi3JepiH,
MIMKIKYpaM/bl METaJUTyPIrUsUIbIK arperarrapra TUEY 9JIICTEpiH, mem OapbhIChlH K630€H
aHBIKTAYbI.

TycTi MeTaTyprusanarsl eHiMAL GaKbLUIaYIIBI
8. TycTi MeTaluTyprusiiarsl 6HiMi GaKbUIayIIbl 3-paspsy

Kympic cumarramacel. IllukizaTTei, kapTeiIail ©HIMAEPl camaliapTThIH,
CYPIIBIHBIH, ©HIM MapKAaCBIHbIH, MaTepUaIIApbIH YHTAKTATY canachl MEH KOPCETKIII
KYPAEJIUTIr OOMBIHINIA YKCAC KOPCETKIIITEPl alKbIHAal OTHIPHIN KaObL1Iay, canachiH
Ttekcepy. Ke30en mony. du3uKanblK, XUMHSUIBIK JKOHE MEXaHUKAJBIK ChIHAKTap,
Tajjay JAepeKTepl )KoHEe ChIHaMaliay KOJIbIMEH OHIMII cyphInTay. Toxipubdenik yiaruiep
naibIHay. OPTYPIIl OaKbUiay KOHIBIPFBUIAPBIHIIA, allllapaTTap MEH ainadyibiMaapaa
XKapThUlail OHIMAEPIH, AallblH OHIMHIH TXKIPUOENIK YATUIEPIHIH MEXaHUKaJIbIK
KaCHeTTepiH ChbiHAy. TeXHOJOTUSJIBIK TMapaMeTpiiepJl  TEeXHOJIOTHUSIIBIK
HYCKayJIbIKTapFa colikec Tekcepy. JKapThuiail eHIMAEp OHIIPICIH 9p omepaunus
OoiipiHIa ¢azanplk Oakpuiay. KaObuimanraH eHIMHIH TaHOajay camachl MEH OHBIH
opMachiH Oakpliay. OHIMII MEMJIEKETTIK CTaHJAapT OolbIHINA TaHOanay, KaKeTiHE
Kapail - SKCIOPTTHIK OHIMIe apHayJibl TaHOA cany. KaObliganran eHIMIe KOPBITHIH/IbI
oepy. TexHOIOTUsIBIK Mpoliece 0apbhIChIHIA JalbIH OHIMHIH ChIHAMACHIH ATy, OHJICY.
Tapanbl KaObu1aY koHE OakblIay. [[aliblH ©HIM/II, ChIHAMaNap/bl, XKapThliail eHIMaep
MEH MIMKI3aTThl TUICTI KY’KaTTaTaMaHbl peCiMIeH OTHIPHIT ecenke amy. ChiHaManapabl
opay.

binyre Tuic: OakplIaHATHIH OHIMIE KOHE TOXKIPUOEIIK YJITiiepre apHajaraH
MEMJIEKETTIK CTaHAAPTTAp MEH TEeXHUKAJIBIK IIapTTaplbl, MaTepUAIIAPAbl CYpPhINTAY
XKoHE KaObUIIay KXOHIHIETT HYCKAYJIBIKTapIbl, TEXHOJOTHSUIBIK HYCKAYJIBIKTApIbI,
OHIM/II KaObLIIay oJICTEepIH, OaKbUIAY-oJIIICy KYpaJlJIapblH, Tapasblaapibl, eCenTey
KECTeJepiH, OdTaJoOHAapAbl, oJlIey Kypajlaapbl MeH ainadyibIMIapbiH,
aHBpIKTaMajapibl, Taljgay MoJIIMETTEepiH TaijadaHy epekeciH, OaKblIaHATBIH
MaTepUaIapJblH HETi3r1 epeKIeTiKTepiH, OyHbIMIapAblH aCCOPTUMEHTI MEH
HBICAHBIH, OaKbUIAYy KOHE ChIHAY YIIH KOJIIAHBUIATHIH KAOJBIKTHIH KYPBUIBIMBI MCH
naijanaHy €pekeciH, OJIApJbIH >KYMBICBIHJAFBl aKayjaplbl aHBIKTAY »OHE KOO
TOCLIIEPIH.



9. TycTi MeTamTyprusanarsl eHiMAL 6aKbUIaymIEI 4-pa3pam

Kymebic cunarramacsl. MeTankKypaM/ibl IIMKI3aTThI, KapThulail @HIMAEPAl MEH
JTalibIH OHIM/II KaObLIay, canacklH Oakpuiay. JKapTeliai eHIMIEp MEH JaliblH OHIMHIH
(u3HKaIBIK-MEXaHUKANIBIK KACUETTEPIH, ANEKTP OTKI3TIITITH, OCPIKTITIH ChIHAY KOHE
opTYpii Oakpuiay KOHABIPFBUIAPBIHIIA, ammaparTapbl MEH alaaOyibIMIapbIiHIaFbI
KYpJEJIri kaFblHaH 0acka Jla yKcac camnajblK KOpCeTKIIITEepiH chiHay. KapThuiaii
OTKI3TINI MaTepuaiaapasiH MeMCcTaHaapT XKoHE TEXHUKANBIK JKaraaiiap OOWbIHIIA
KEKeJlereH napameTpiiepin 0akpuiay. KaObuigay skoHe skapaMchbl3 JIeT TaHbUIFaH OHIM
MEH IIBIFbIHFA PEKIAMALMSIIBIK aKTUIepl skacay. J(aiiblH ©HIMHIH METaJlJIbIH HEMeCe
OankpIMaHBIH Oenriial Oip MapkacklHA COMKECTIriH Tekcepy. JKeHenTineriH
KyiManap/JblH, METaJ opamaliapbl MEH 0acka Ja ©HIMHIH cajMaFbl MEH CaHbIH
anikpiHgay. Kemin TyckeH muKi3aTka, >KapThllail ©HIMIEep MEH apTThIPbUIATHIH OHIMIE
Ky)XaTrtama peciMmiaey. BaronmapnbiH, KOHTeiiHepiep MeH Oacka Ja KeJik
KYpaJITapbIHbIH TaiibIH OHIMJII apTyFa KapaMIbUIBIFbIH aKBIH/AY .

binyre Tuic: KyHIBI, CHpEK, TYCTI MeTajagap MEH KaTThl OaJIKbIMaJlapFa apHaJIFaH
MEMJICKETTIK CTaHIApTTaAPIbl, KbI3MET KOPCETIJIETIH ydYacKeNeri TEXHOJOTHSIIBIK
IPOLIECTEP/Il, AKaY CHIHBINITAMACKHIH, TEXHUKAJIBIK CepTU(UKATTAP MEH TOJIKY>KATTap bl
peciMIiey epexkeciH, eHIMA1 Oakbliay, ChblHAy oHE KaObulgay TEXHUKAChl MEH
TocUIIepiH, OaKbUIaHATBIH ITUKI3ATThIH, JKApThIJIAd ©HIMJIEp MEH JalblH OHIMHIH
(U3HKATBIK-XUMHUSIIBIK JKOHE MEXaHUKAJIBIK KACUETTEPiH, AailbIH OHIM/II apTyFa YIIiH
KOJIIK KYpalaapblHa KOMBUIATHIH TaJANITApAbl, Kypaeli OakpuIay-eey ka0 bIKTapbiH
, amnmapaTTapbl MEH KYpalIapAblH HbICAHBI KOHE KOJJIaHy epekeciH, KaObuiaay sKoHe
pEeKIIaMaIMsIIBIK aKTUIEP MEH aKayJibl OHIMIe aKTi JKacayablH TOpTiOl MEH epeKeciH.

10. TycTi MeTaiLTyprusiarsl OHiMIi GaKbUIayIIHl S-pa3psy

XKywmeic cunarramackl. JKayanTsl MaTepuaiaap/IblH, )KapThUIail TaliblH ©HIMHIH
canachlH Oakpliay, COHAaN-aK Kyp/iesl HbICAaHIaFbl TalbIH ©HIMHIH canachiH OakbLiay.
XKaprbunail eTKI3rill MaTepHaljapliblH KOHE MEMJIEKETTIK CTaHAapTTap MEH
TEXHUKAJBIK IIapTTap OONBIHINA KACHETTEPl KUBIHTHIFBI dKOHIHEH Ta3aJIbIFbl JKOFAPHI
MeTalapAblH CanachlH OakplIay. TEeXHOJOTHSIIBIK MPOIeCTePAiH OaphIChIH OaKbLIaY.
Coinamanap ipikrey. Ceptuduxar aepektepi MeH Oakpuiay ChIHAKTapbIHBIH
MemMcTanaapT TananTapblHa HEMECEe TEXHHMKAJBIK IIapTTapra COMKECTITH TEKCepy.
Konnunusira xaTnalThIH OHIMIe peKIaMaIusIbIK akTiiep pecimaey. Tenkykarrap
*acay. bakpuiay-esiey anmnaparypachliHbIH, KOHABIPFbUIAP MEH aiaaOylbIMIapabiH
IYPBIC KYMBIC icTeyiH Oakpuiay. LIbFappiiaTeiH ©HIM OpariH ecenke aiy *KoHe Tajuaay
. OHIM MapKaJlapblH aHBIKTAY.



binyre tuic: 6aKplIaHATBIH OHIM OHJIIPICIHIH TEXHOJIOTHUSICHIH, KOJIIaHBIJIATHIH
OakplIay-eJIIey JXKaOABIKTapbIHBIH, alapaTTapbl MEH Oakbulay KypalJapblHBIH
KYpPBUIBIMBI MEH TNaijajaHy epekeciH, Oakbuliay-eJlliey KypajJapblH peTTey
TOCUIAEPIH, TEXHUKAIBIK CepTU(DUKATTAD MEH TOJIKYXKATTaplbl peciMey epeKeciH,
OakplUIaHATBHIH OHIMI€ apHajFfaH cbi30amap MEH JICKU3Aepii, OaKbUIaHATHIH OHIM
OpariHiH TYpJIepiH MeH ceOernTepiH, OHbI KO MEH aJJIBIH ajly TICUIAEPiH, OaKplIay
oIICTEMECIH, OHJIPICTIK-TEXHUKAJIBIK OKBITY OaFjapiiamachkl KeyieMiHAe (uU3HUKa,
XUMUS HET137epiH Oty .

11. Tycri MeTaiuTypraanarsl oHiMi 6aKpUIayIIBI 6-pa3psj

Kymbic cumarramacsl. J[omaik skoHe KypAETUIiK IeHT el >Korapbl oHIM/I1 OaKblIay.
XKapTeutaii ©TKI3TIII MaTepHaIapAbIH, GU3HKAIBIK-MEXaHUKAJIBIK ChIHAKTAH OTKEH
KAaTThl OaJKpIMalIapJiaH KacajraH eHIMISPAIH Kypaeni (GHU3UKaAIBIK CHIIaTTaMalIapblH
Oakputay. TazanbIFbl KOFapbl MeTalgap OHAIPICIHIAETT OHIMHIH, €peKIle >KayarTbl
OHIMHIH XOHE apHayJIbl HbICAH OHIMJIEPiHIH camachlH Oakbutay. Kem KOMIIOHEHTTI
KOHE KapThUJIal OTKI3TIII MaTepualapAblH KYpPaMblH PEHTIeHAIK MUKPOTAJIAY,
CHEKTpaibAiK (POTOOTKI3IIII KoHE OacKa Ja 9/1icTepMEH OaKpuIay.

binyre tuic: 6apablK OaKblLIaHATBIH ©HIM OHJIIPICIHIH TEXHOJOTHSACHIH, KbI3MET
KOPCETETIH Y4YacKele NIbIFapblIaThiH, OaKbUIaHATHIH ©OHIMHIH HBICAHBIH, OapibIK
OaKpUTAHATBHIH TapaMeTpiepAiH (U3MKaNbIK MOHIH, METalNAap MEH OaiKbIMaiap by
MHUKpPO- JKOHE MAaKpOKYPBUIBIMBIH, KOJJIAHBIJIATBIH OapiblK OaKbliay-eJIIiey
pUOOPIIAphIH, YHUBEPCABIl )KOHE apHAYIIBI OJIIIEY KYPaIAapbIHBIH HBICAHBIH JKOHE
naijaiany epexecit, (pu3nKa, XUMUs, SJIEKTPOTEXHUKA MEH JIEKTPOHUKA HET13/IepiH.

ApHayJibl opTa OUTIM Tajan eTuIe 1.

XKapmanay-TapTy-CyphIITay MEXaHW3MACPiHIH MAIIMHAC]
12. Xapmanay—TapTy-CypHITay MEXaHM3MACPIHIH MaIIMANCI 3-pa3psaz

Kymbic cunarramacsl. Kapmanay-tapTy arperarrapbl (;kapMajiayuibl, JHIpMEH),
cemapartopiap, KaObUIAap,  apajacThIpFeIIITap,  OpUKETTey  Tpeci,
TaChIMaJIAy-KOPEKTCHIIPY MEXaHU3MJEpi, KENIETKIIl KOHIBIPFhIIAPhl KEIIeHIH
Oackapy. lllukizaT men maTepuangapabl (OKaJIUH, K€H, TEPMUTTI 9K, ararl Kemipi, Kyie
, CIIroj1a, acoect koHe T.0.) Kaowuinay. JlalibiHaay sxoHE oyIap/ibl OyHKepsep OOMbIHIIA
TapathIn 06y, oJapIbIH KaJBIITHI TOJITHIPHUTYBIH KAMTaMachl3 eTy. MaTtepuanaapasiH
arperaTTapMeH MexaHusmuepre oepinyin perrey. Llukikypam marepuangapsl 6erae
KOCBIHJbUIapAaH Ta3zapTy. JKaOIbIKTBIH >KYMBIC KOPCETKIIITEpl MEH IIMKi3ar,
MaTepHall MEH IUKIKypaMm eceOiH Kyprizy. Kpl3aMeT kepceTeTiH ka0 bIKThI )KOHACYTE
KaThICY.



binyre Ttwic: KbI3MET KOPCETETIH >KAOJBIKTBIH KYPBUIBIMBIH, JJIEKTP

KO3FaFbIITAPIbl KOCY MEH a)XbIpaTy TOPTIOIH KOHE KaOABIKThl KOCY MEH TOKTaTy
epeKeciH, MaTepuaIap/IblH KbUDKY CXEMAacChlH, IIUKI3aT, MaTepual MEH MIUKIKypam
camachblHa KOWBUTATHIH TEXHHUKAIBIK IIapTTap MEH TajanTap, OalbITyIbIH >KOHE
KaJIblHA KENTIpY YVIUIH JaibIHIAyAbIH TEXHOJOTHSUIBIK MPOIECi HEeTi3JepiH,
XKaOJBIKTBIH ILIEKT] XKYKTEMECIH, aBTOMATTaH/bIPy, OJIOKMPOBKA KOHE NaObLIIATKbIII
CXEMacChIH, Ka0JIbIKThI Mailyiay >KyHeCiH, ClecapibIK iCTI.

Kekeneren MexaHU3MEPIET] KYMBIC Ke31HAC — 2-pa3psi;

JaitpiHiay, OaibITY JKQHE CII0/Ia-1pIKTey MalIMHAIapbiHA KbI3MET KOPCETY Ke31HAe
4-pazpsin.

Enex KOHIBIPFBUIAPEIHEIH MAOIHHHUCI
13. Enex KOHIBIPFHUIAPEIHEIH MAIMWHIC] 2-pa3psin

XKymbIc cunmaTraMachl. MaTepuangapAbl €Jey JKOHE apalacThpy Ke3iHjae
MEXaHUKaNbIK, OapabaH/bl, IIPUIJICTINI €JIEKTEePJl, MarHuTTi CerapaTopiap/bl,
KOPEKTEHAIPTiITEPAl )KOHE KOMEKIIl MEXaHU3MAEp MEH KYpbUIFbUIapAbl Oackapy.
MarepuannapasiH O61pKesKi TYCyiH KoHE OJapJibIH CYphINTay OyHKepiepiHe OeputyiH
Kajzaranay. MaTepuangapasl Kecey JXoHe oJiapAaH Oerje KOCHIHABUIApIbI amy.
Marepuannapasl ppaknusuiap OOUBIHIA Tapa3bliay JKoHE eney. Tanaay yIIrH chiHaMa
any. Enenainepai sxunay. Ipi kecekrepai ipikrey koHe ycaTy. Topiapabl opHary,
Tazajay JKOHE aybICThIPY. TapaHbl JalibIHIAY JKOHE OJIapFa €JICHTeH MaTepUalIIbl TUEY.
Kp3mMeT kepceTeTiH >KaOJbIKThIH >KYMBICHIHAAFBl aKayJapibl aHbIKTay >KOHE KOIO,
OJIap/Ibl XKOHJIEYTE KATHICY.

binyre THic: KONIaHBUIATHIH XKa0ABIKTHIH TYPAEPl MEH KYPBUIBIMBIH, €J€yTe KeJiI
TYCETIH MaTepHalIapAblH TYpPJIEpPIH, OJIApAbIH CYpbINITay OYHKEpiHAE OpHANACYbIH,
€JIEKTIH KeJeMi MEH TOp CYPITbIH, €JIeK carachlHa KOWBUIATHIH TEXHUKAIIBIK TAPTTAPIbI

BanHa xeHOeHTIH MOHTAXKIIIBI
14. BanHA XX6HIEHTIH MOHTAXIIEI 2-pa3psay

Kymbic cunarramacel. BanHa %a0abIKTapbl MEH KYPBUIBIMIAPBIH OOJIIIEKTEY JKOHE
MOHTaXXJ1ay Ke31HETr1 KapanailbiM >KyMbICTap bl OpbIHAAY. JKaOABIKTIH O6JeKTepiH
Tazajay JKoHe Kyy. bonTrap MeH raiikanapiarsl OypaHaanapsl JKETUAIPY.

binyre tuic: GeinmiekTepl Tazanay >KOHE XYy TOCUIEPIH, KapanabiM TaKeIax
aimaOyibIMIapBIHBIH TYPIEPIH )KOHE KOJAAHY TOCIUICPIH.

15. BanHa »eHICHTIH MOHTaXIIEI 3-pa3pan



JKympic cumatTramacel. AJTIOMUHUM, MarHui, TUTaH jkKoHE 0acKa CUPEK METaJIIbl
ANEKTPOJIM3ACYTe apHAJIFaH BaHHA >KaOJbIKTAphl MEH KYPbUIBIMJIAPBIH O6JIIEKTeY
KOHE MOHTa)XKJay Ke3lHJEeri KapamabIM KyMbICTap/bl opblHAay. ['openkanap MeH
ra3)kKMHAKThl ajly. DJEKTp OKUIAyJIaFrblll TeceMJep/l MmadioH OoHbIHIIA »Kacay.
Maccacs! 40 ToHHara AeiHI BaHHAHBIH NEPCITIK KaObIHIAPBIH OOIIEKTEyTe )KOHE
aHOJ| KYPBUIFBICBIH MOHTQKJayFa KaThICY.

binyre Tuic: aHOI KYpBUIFBICBIH OOJIIEKTEY *OHE MOHTaXJay >KOHIHIErl
KYMBICTBI OpBIHJIAy TICUIAEPIH, KapanailbiM TakeldaX KypaJlJapbIHbIH KYpPbUIBIMBIH
YKOHE OJIap/ibl NaiijalilaHy epeKeCiH.

16. Banna xeHICHTIH MOHTAXIIHI 4-pa3psay

XKymbic cunarramacel. ATIOMUHAN, MarHui, TUTaH )KOHE 0acKa CHPEK METaJIbl
AIEKTPOIU3JEYre apHaJIFfaH BaHHA >KaOIbIKTapbl MEH KYPBUIBIMJIAPBIH OeJIeKTey
KOHE MOHTaXJay Ke3lHJEerl KYpJAeNuIiri opraiia >KyMbICTapabl opbiHAay. Katoars
’KOHE aHOATHI TYCIpIMEP/l LEXTaFbl IIMHANIAyFa KOCY XKoHE aXKbIpaTy. AHOJTHI KOTEPY
MexaHu3MiH Oemniektey. JKanmbl 1eXTarbl MHOBKAaHBI XKeHaeyre KaTeicy. [lepnemnik
XKaOBbIHIapbIH OeJIIEKTEY KOHE MOHTaxzaay. Meranasl oTteriMmeH kecy. Kemipreri
OoJlaTTaH )acajFaH KypbUIbIMIApAbl TOMEHIET1 JKaFak1a KoJIMeH Kecy. bypkeHimTi
AKOHJIEyTe apHajFaH OeIIeKTep/Il )Kacay. IIEKTPOJIU3ep BAHHACHIHBIH OYPBIILITAPhIHA
AJIEKTP OKIIAYJIAFBIIITHI OPHATY XKoHE OekiTy. Maccackl 40 ToHHaFa JIeHiHT1 BAHHAHBIH
aHOJI KYPBUIFBICHI aJlaHJIapbiH OOJIIIEKTEY JKOHE MOHTaXaay, Maccachl 40 TOHHaJIaH
’KOFapbl BaHHAHBIH aHOJ KYPBUIFBICH aJaHAapbIH OOJIIEKTEeyTe KOHE MOHTaXKIayFa
KaTbICY.

binyre Tuic: 00JaTTBIH HETi3r1 KaCUETTEPIH; KYPbUIBIMIAP MEH >KaOJbIKTap/Ibl
KYpacThIpy, iprerac rabapurrepi MEH >XaOIBIKTBI TEKCEPY TOCULACPIH; IJICKTP
OKILayJlay HBICAHBbIH; KOMIPTEKTI OO0JaTThl JOHEKEpJEYAlH epeKIIeNiri MeH
KaCHUEeTTEPiH; )KUEKTep/l IoHEeKepIieyre AalblHAayFa KOMbUIAThIH TaJlalTap ibl; TOKTHI
OEpUIreH peKUMre peTTey 9AICTEPiH; METANJIbl OTTETIMEH KECY €peXKeCiH; OTTETIMEH
KECy aImnapaTbiHbIH KYPbUIBIMBIH.

17. BanHa »eHICHTIH MOHTaXIIEI S-pa3pan

JKympIc cumatTramachl. AJTIOMUHUM, MarHui, TUTaH jkKoHE 0acKa CHPEK METaJIbl
AIEKTPOJIM3JCYTe apHAJFaH BaHHA >XKaOJBIKTaphl MEH KYPBUIBIMJIAPBIH OOJIIEKTeY
KOHE MOHTAXKJIAY KE31HET1 KYpAeIi )KYMBICTap bl OpbIHAaY. PemykTopiap MeH 2JIeKTp
KO3FaFbIITapAbl OpPTaJaHIBIPYMEH aHOAbl KOTEPY MEXaHU3MIEPIH MOHTAXKIAY.
Maccacet 40 TOHHaJaH >KOFapbl BaHHAHBIH aHOJ KYPBUIFBICHIH OOJIIIEKTEY >KOHE
MoHTaxaay. dyrepnenren OypkeHim karoasiH Maccackl 100 ToHHamaH XKoFapsl ipi
OJIOKTapMeH OeJIIeKTeyre KoHe MOHTaXAayra KaTbicy. MarauTTi epic OOJiFaH Ke3/e



0oJNaTTHI TIK KOHE KeJOey karmaiaa micipy. KeTepy Mexanusmaepiniy OemmiexTepi
MEH TOPANTAPBIH )KOHICT KOHE JKETIIIIPE OTHIPHII ayBICTHIPY.

binyre THic: MOHTaX OCHTEpIH OCNTINEYy KOHE ayBICTHIPY TACUIIEPIH; IpreTacThl
MOHTaXJayFa, BaHHAJIAp MEH MEXaHW3MIEPJi OpHATy OPBIHAAPBIH TEKCEpy KOHE
KaObUI11ay €peXECiH; JJIEKTP JU3EpJepAlH KOTepy MEXaHU3MIEPIHIH TPOCTAPbIH
KBIMIACTBIPY TOCUIIEPIH; MOHTAXKIAJATHIH JKa0bIKThl OPTAIAHIBIPY, TEKCEPY JKOHE
peTTey TOCUIAEPIH; KaTOATAp MEH aHOATApP >KUbIHBIHAA OOJIIIEKTEY KOHE MOHTAXAAY
YIIiH TpaBepCTi KOJAaHY TOCUIAEPIH.

18. BanHa xK6HIEHTIH MOHTAXIIEI 6-pa3psay

JKympic cumatTamachl. AJTIOMUHUM, MarHui, TUTaH jkKoHE 0acKa CUPEK METaJIIbl
ANICKTPOJIM3/ICYTE apHAIFaH BaHHA JKAaOJBIKTAPhl MEH KYPBUIBIMJIAPHIH OOJIIECKTEY
KOHE MOHTaXJAay KE3IHJEerl aca Kypedl XYMbICTapAbl opbiHAay. DyTepiieHreH
OypkeHii kKatoJslH Maccachl 100 TOHHaaH KoFapbl 1pi OJIOKTapMeH OOJIIIEKTEY JKIHE
MOHTaXxaay. bonmartel Tebexeri »karmaiiga micipy >KOHE TYCTI MeTajldapiabl:
MBIC-00J1aTThI, MBIC-AJTIOMUHUIT1, ATFOMUHUM-aTFOMUHUNII MTICIpY.

binyre Tuic: 3M€KTPOTEXHMKA MEH MEXaHUKa HETI3JIepIH; MeXaHU3MAEpAl
ChIHaMasay oHE PETTEy €peKeCiH; TYCTI METalJbl MICIpy ePeKIICTIKTEPIH; ra3 bl
opTaja MICipy €pexeciH; SJIEKTPOJU3 BaHHAJApPbl TOpanTapblH MOHTaXKJayfa
KOWBUIATHIH TaJlalITap Ibl

IMem >keHAEHTIH MOHTAXKIIIEI
19. Ilem xeHmEHTIH MOHTAKIIBI 2-pa3ps

Kympic cumatTaMachl. DJIEKTPMEH OalKBITy MEIMTepiHe, MUKCEpJIEpP MEH
okayjlapra apHaJlFaH OTKa Te3IMJII MaccaHbl KOJIMEH HeMece apajacThIipy
MaluHaIapbiHaa Aaieaaay. [lenn acThIHBIH JKalaK TachlH OTKa TO3IMJII MaccaMeH
TOJNTBIPYFa, TMEIITI OPHBIHAA KYPACTBIPY KOHE OpHATyFa, MeTajl KYIOFa JKOHE IIeIITi
KBI3JIBIPYFa KaThICY.

binyre THic: KbI3MET KOPCETETIH apaacThIPFHIII MAIIMHAHBIH KYMBIC IPUHITUIIIH,
KOJIJIaHBUIATBHIH OTKA TO31MJII MaTepuaapAblH HET13I1 TypJiepl MEH KaCUETTEpiH, OTKA
TO31M/JIl MACCaHbI TaWbIHAAY PEIENTIiH, TOPTIOl MEH epekKeciH, OTKA TO3IMJII MaCCaHbI
JManbIHAY )KOHIHJIET] )Ka0bIKKA KbI3MET KOPCETY €PEekKECiH.

20. Ilem >xeHmEHTIH MOBTAXIIEI 3-pa3psA

Kymbic cumartamachl. BUTIKTUIITT aHaFYpPJbIM KOFapbl MOHTaXKIIIBIHBIH
OaCHIBLIIBIFEIMEH WHIYKIFSUTBIK DJICKTPMEH OQJIKBITY TEIMITepiH KalTa MOHTaXAay,
MOHTaXay >KOHE >KeHJey. llem acThIHBIH >KajmakK TachlH THIFBI3JAy BUOpATOPHIH



KOJIJJaHa OTBIPHINT OTKA TO3IMJII MAacCaM€H TONTHIPY. DTEPHUTTI UUIUHADP MEH
WHIYKIWSUTBIK KaTyIIKaJapAsl MeTal MIa0JOHMEH OpHATy XoHe Tekcepy. IlemrTi
OKIIIayJiay, MarHUT CHIMJApbIH, WHIYKIHUSIBIK KaTyIIKaJapibl PETTEY, CYBITYIIIBI
KYPBUIFBIJIAPJBI ChIHAY JKOHE METaJAbl apHara Ky, KeJeMJli HWHIYKIIUSIbIK
OipIiKTep/Ii KBI3BIPY KOHIHJIET1 )KYMBICKA KAThICY.

binyre Tuic: KbI3MET KOPCETIIETIH MEMTEPAiH KYPbUIBIMBIH, OJapAbl MOHTAXIAy
EpEKIIeNIKTEePiH, MeTePAl KYPACThIPy, OpHATY KoHE KalTa MOHTaXJay TOpTiOiH,
KOTEPY-TachIMaJIIay >KaOIbIKTAPBIH MaiilajaHy epexeciH, OHAIPICTIK-TEXHUKAIBIK OKY
OarapiiaMachl IEeHOEpIHAE SJEKTPOTEXHUKA HET13/IEPIH.

21. ITen xxeHaeHTIH MOHTAXIIHI 4-pa3psz

XKympic cunarramacel. MHAYKIUSUTBIK SJEKTPMEH OAlKBITYy TMEIITEpiH KaiTa
MOHTa)XJay, MOHTaXJay >XoHe keHpaey. [lemTiH KypblibIMbI MEH KyaTblHa Kapai
WHAYKIVSUTBIK KaTymkanapael ipikrey. lllaxTaHpl TOMBIK KypacThIpy >KOHE OHJIEY.
Maraut ceIMIapbiH, WHAYKIUSUIBIK KaTyIIKalapAbl peTTey. AMaibl MHITYKIUSIIBIK
OIpJIIKTEP/Il TONTHIPY JKOHE KYPACTHIPY OJap/ibl KbI3JIbIpyFa KaTbiCy. MeTansl apHara
Kyto. CyBITYIIBI KYPBUIFBUIAPABI )KOHE TIEII )KYMBICHIH KOWBIUTATHIH TalaNTapra coiikec
chIHay. MOHTa)XJaIFaH MemTep/ii KbI3AbIPbUIFaH KYHiH e TTalijananyra oepy.

binyre tuic: OapibIK Kyileaer: nemTep KYMbICBIHBIH KOHCTPYKUHUSIIBIK ChI30achIH,
’KEKeJIETeH TOpanTapAblH )KYMBICHIH/IAFbl ©3apa OalIaHbICTbI, MEIITEP Il KbI3AbIPbLIFaH
KyWiHAe naijananyra OepydiH TopTiOiH (kiOiTy, MelKe MeTall KYI0), ajiMalbl
WHIYKIUSIIBIK  OipJiiri Oap memTepai MOHTaXJay Ke3iHJe CYHBITBUIFaH Tra3
TOpENKAChIMEH JKYMBIC 1CTE€Y €pPEeXKECiH.

22. ITen xxeHaeHTIH MOHTAXIIIBI S-pa3psiz

Kymbic cunarramackl. bapibik xKyiienep MeH KYpbUIbIMIApAAarbl HHAYKIUSIIBIK
ANIEKTPMEH OANKBITY MEIITEPiH MOHTK/IAY JKOHE KOHACY. DIEKTPMEH KbUTBITHIIIATHIH
HayaHbIH TapaTy KOpaObIH KaiTa QpyTeprey, TEPMOXKYIIThI OJIOKTapAbl aybICTBIPY JKOHE
OTBHIK >KaOBIHJIBI 1IIIHApa XKeHJey. AJIMalibl MHAYKUMSIBIK OIpJIKTI JalbiHAAy,
MUKAHUTTI TOCEM/II JalbIHIAy JKOHE OpHATY. DIEKTp crupaiuepae, OyTaHIpOIaH bl
ropenkaiapja KenTipy, BaKyyMJey, KbI3JbIpy JKOHE TICII acThIHAAFBI JKaJIakK Tac
METaJUIbIMEH KyhexxeHTekrey. OTKa Te31MI1 MaTepraliiapabl YHTaKTay CanachlH, METl
aCTBIHJAFBl JKalMaK TacThl OTKAa TO3IMJIl MaTepuaigapMeH ToaTeipy. JKorapbl
TOTIBIPAKTHI KOPYH]I KOHE IMaMOT MaccachiH (ppakiusiiap OOUBIHIIA KYPACThIPY KOHE
Oo/laH ©HIM (CTOMOPJBIK-TApaThINl KYIO KYpBUIFBUIAPBIH) kacay. Kopranwic ras
CTaHCACHIHBIH MHAYKITUSIJIBIK arperarTapbl MEH TeHepaTopiaphiH oKiaynay. Kypaemi
KYPBUIBIMJIBIK 1p1 TA0APUTTI OTKA TO31M/I1 OJOKTap bl aliMa3 KypajiMeH OHJIeY.



binyre twic: OapnbIK >Kyhelep MEH KYPbUIBIMAAFBI JJIEKTPMEH OaJKBITY
NEMITEePIHIH KYPbUIBIMJIBIK €PEKIIETIKTEPIH, OJapAbl MOHTAX/Ay €peKIIeTIKTEPI MEH
naianaHy mapTTapblH, OTKAa TO3IMII OYHWBIMIApABIH OCpIKTITiH, KEUTIpy >KoHE
KBI3JIBIPY PEKUMIH, OJIAp IbIH HBICAHBIH.

Kangsikrapasr OafbITy s
23. KanapIkrapabl OadbITYIIEL 2-pa3psi

Kywmbic cunarramacbl. KOKbICTap MEH IIIAKTHI TYHIBIPY YCTEIIEpiHIE,
CBHIHBINITAYBIIITAP/IA KOHE OacKa a CyMeH OalbITy >kKaOIbIFbIHAA OalbITy MPOLECIH
xKyprizy. Kanapikrapasr 6aitbiTy ska0apirbiHa TONTHIPY. Cy MEH KalABIKTBIH OepUTyiH
pertey. ballbITyAbIH TYpJl caTbiChIHAA ChIHAMa aily, Oerjie 3aTTapiAbl allblll TacTay.
BaitpiThiiFaH MaTepHuanabpl TApCHUIAATy KoHE YHTakTay. balbiTy XaOabIFbl MEH
TpaHCHopTepiepre KbI3MET KOPCETY, OJIapAbIH KYMBICHIHAAFBI aKayJapJbl aHbIKTAY
KOHE JKOIOFa, )KOHJIEYTe KAThICY.

binmyre tuic: KbI3MeT KopceTeTiH 0alBITY Ka0IbIFBIHBIH KYMBIC 1CTCY TPUHITUITIH,
OalbITyFa JKaTaThlH KaJJIBIKTapJAbIH CHUIATTaMAaChlH, KaJlJIBIKTapAbl OallbITy
TEXHOJOTUSACHIH, TPAHCTIOPTEPIIEP/AIH CHIHBINITAMACKHIH, OaWbIThUIFaH KaJAbIK carachiHa
KOMBIJIATHIH TaJalTap/Ibl.

KaiiTa KypsUIBIMIay MIaFEIH CTAHCACHIH 0aCKapy KaJIKAHBIHBIH
(myneTiHiH) OmEpaTOpHI

24. KaitTa KyphUIbIMIay IIaFBIH CTAHCACHIH OacKapy
KAJIKaHBIHEIH (IIyJIBTiHIH) OIEPaTOpH 3-pa3psn

XKymbic cumarramachl. DJIEKTPOIN3 KSHE KOCIMOPHIHHBIH 0acKa /1a [eXTapblHbIH
Y3IKCI3 KYMBIC 1CTE€Y1H KaMTaMachl3 €Ty YIIiH 0apJIblK KPEMHUM-ChIHAIT arperaTTaphbl
MeH Kyatbl 10 mbIH KBT feiiinri 6acka ga KaiTa KypbUlbIMAay LIaFblH CTaHCAJapbiH
Oackapy myJnbTiHeH 6ackapy. JKorapbl BOJBTTI anmapaTTapabl KOMMYTalUSIIBIK KaiTa
KOCY, EKEJIETeH arperarTap/bl HeMece >KaOJbIKThl Tyresl Oip Me3riife Kocy KoHe
axbIpaTy. bakpuiay-emniey npuOOpIapbIiHBIH KOPCETKIIMTEPIH, KYMBIC 1CTeN TYpPFaH
arperarTapblH TeMIepaTypaibIK PeXKUMiH, KEPHEY MEH IIaFbIH CTaHCA KO IbIFbIHBIH
’KYMBICBIH Kajaranay. TOKTBIH 06JiHyl MEH KepHEY/iH TOMEHJIEy IIaMachlHA OJIIICY
xyprizy. XKenen kyxarramansl Kyprizy. JKaOIbIKThI )KOHEY KYMBICHIHA KATHICY.

binyre tuic: marbiH cTaHCaHbIH 0acThl TI30€T1HIH AJIEKTP CXEMacChliH; Oackapy,
KOpPFaHBIC, TYPaKThl TOK CXE€MachlH, Oackapy NyJbTiHIH >XOHE OaKbLIay-eJIIey
npUOOPIAPBIHBIH, KYPBUIBIMBIH, KbI3MET KOPCETETIH >KAOJBIKTBIH KYMBIC PEXKUMIH,
KOMMYTAlMUSUTBIK  KaOABIKTBIH KoHE TpaHchopMaTopiapAblH TY3ETKIIITEpi
KYPBUIBIMBIH, 3JIEKTPOTEXHUKA HETI3/IepiH, KBI3MET KOPCETETiH IIaFblH CTAHCAHBIH



CYMEH KaMTaMachl3 €Ty, >KEJJETY, KbIIy JKOHE >KapbhlK Oepy cXxeMajapblH, DJIEKTP
KOHJIBIPFBUIAPBIHAA KYMBICTBI KAyINCi3 YUBIMIACTBIPY/bIH TOPTIOIH KOHE >KYMBIC
ICTeN TYpFaH dJEKTP KaOIbIFbIH Kaaraliay bl
Kyatsl 10 MmbiH kBT jx0Fapbl KaiiTa Kypy IIaFbIH CTaHCAJIAPBIHA KOHE TUPUCTOPIIBI
arperaTTapra KbI3MET KopCeTy Ke31Hae — 4-pa3psiz;
DneKTpoNIU3AiK KoHe 0acKa Ja LeXTapiAblH TYpJll KOpIyCTapHAa OpHajJacKaH
Oackapy WUTIHIH (IYJbTIHIH) dKYMBICBIH YAJIECTIPY XKoHE OacKapy Ke31HIE - S-pa3psiz.

BankerTymsl
25. bankerrymsl 2-pa3psj

Kymbic cumarramacel. KyliMakamblTl, KaJIbIITapIbl, OXKayJapabl, KOXK dyIIKeIepiH,
OTKa TO3IMII MaTepHaIaapabl AaibiHaay. KyiiMakaasinrap MeH KopanTap/bl 1IMEKTEY.
[Temrrepai KOJIMEH HeMece KpaHHBIH KOMeriMeH TOThIpy. [lemTiH HIyHKbIpbIHAH
KOXJIbI JKoHE 3yMII(pTaH kecekTepal any. Kyilmakaneinrapian KyiblUIFaH dylIKeJIepal
any xoHe oJyiapabl opHanacTeipy. LIyHKBIpIBI cymMeH TONThIpy. Tuey >kKoHE KOX
Tepe3esepid, TabanabIphIKTApAbl Ta3apTyFa KaTbicy. Hayamap meH oxkaymapablH
keOyiH Kajarajay. banmbelK THIFBIHIAPIBI d3ipiey. Oxkaymnapiabl, Hayajdap MeEH
OanKpITyFa KaXXeTTl Oacka J1la KeMEKIll MaTepualjapibl Maijayra apHalfaH
TBIFBIHIAPBI KoiMamnay. JKyMbIC OpHBIH >KMHACTBIPY. TBHIFBIHIAPIBI 3epTXaHa
KarjalbIiHAa OalIKbITyFa JadbIHIAy, ©JIIey, KENTIpy, MarHuTci3aeHaipy. bimikrimiri
aQHaFYpJIBIM JKOFaphl OaJKBITYIIBIHBIH OaCHIBUIBIFBIMEH aHAaFYPJIBIM  KYpAei
KYMBICTAp/bl OPBIHAAY.

binyre tuic: kemekIIi KaOAbIKTap/IbIH, ailla0yUbIMAApAbIH CHIHBINITAMACHIH,
KYPBUIBIMBIH JKOHE OJIAPJIBIH KOJJAaHY HBICAHBIH, OTKA TO31MJII MACCAHBIH KYPBUIBIMBI
MEH KAaCHETTepiH, KOTepy-TachMalaay >KaOIbIFBIMEH 1IMEKTEY JKOHE TachIMaiuay
€pEeKeCiH, OPHATHUIFAH Na0bUIIATKBIIITHI, TIEIITEP MEH TOPHAAPBI Ta3apTy TOCUIAEPIH
, TBIFBIHIAPJIBI 3epTXaHa >KaFJaiiblHAa OajKbpITyFa MaWbIHIAY, OJIIIeYy, KemTipy,
MarHUTCI3EHAIPY €PEKECIH.

26. bankerrymsl 3-pa3psa

Kymeic cunarramacel. TycTi MeTangap MEH Kyimanapapl OalKbITyFa, KaiTa
OaJIKBITYFa, Ta3apTy *KoHE ATIOMUHUN YHTAFbIH MMyJIbBEpU3ALIMsIIAY MTPOLIECIHE KATHICY.
Mertanabl, Koxabl, LIITelH I MbIFapy, MIbIFapMaibl CaHbUIAYJIAPAbl, KOXK TEPE3eNepiH,
TabaNIBIPBIKTAP/Ibl, HAyaNap bl THIFbIHAAY, aFbIHO3EKTEP/ll OOJIIeKTey *KoHEe OiTey,
HINYyp TUIUTACHIH, TYHJBIPFBIIITHI, KYWUMAaKaJIbINThl aybICTBIPY, JIEKTPOATAP/IbI KaiTa
XKi0epy, MeTanapl Ky, OITIKTUITT aHaFypJibIM KOFaphl OaJTKBITYIIBIHBIH
OacHIbUIBIFBIMEH JIMTATypa MeH 0a00UTT1 maiibiHaay. Matepuangapisl go3anay XKoHe
TonTeipy. Konbl kapmanay xkoHe TackiManmay. Ky kesiHme meTtamn OeTiHeH



KBIIITKBULABI Ka0aTThl amy. Uymikenepal CyMeH HeMece apHayJibl epiTIHAIMEH XYY.
[lemrrepai kakraH TazapTy. TeifblH AaiibiHAay. KyHMakajablIThIH, OXKayjap MEH
HayaJIapJIbIH KYMBICKA KapaMIbUIBIFBIH aHBIKTAY, KENTIPY, KBUIBITY KOHE Tasalay.
[TynpBepu3anusuIbIK (OpCyHKaIapasl OpHATY, aly >koHe keHxaey. IlymbBepu3arThl
TYCipy *oHe Tapanay. Metannpl enmiey jkoHe TacbimMaiaay. Ko TabalabIpbIFbIH
0ackapy. AHATUTUKAJBIK TaJlJlay YIIIH ChIHAMalap bl 3epTXaHa KarJalbIHIa OaIKbITY.
Kpi3mer kepceTeTiH KaOabIKThIH KYMBICHIHAAFBI aKayJapAbl aHBIKTay XOHE JKOIO,
oJIap/Ibl )KOHJIEYTE KATHICY.

binyre Tuic: KbI3MET KOPCETETIH MEUITEP/IIH, TUEY-TYCIPY MEeXaHU3MIEpl MEH
Oacka Ja >KaOJbIKTapIbIH KYPBUIBIMBI, OJIAPABIH KOJJIAHBLTY HBICAHBI TypaJibl HET13T1
JEPEKTEP/Il, KbI3MET KOPCETETIH yYacKeIeT1 TEXHOJIOTHUSIIBIK MPOIECT1, KOJIIaHbLIAThIH
IIUKI3aTThIH, MaTepUalIapJblH KACHETTEPiH, OaJIKBITy NPOICCIHIECT] METaJIbIH
KBIIIKBUIJIAHY MPOIIECIH, MIBIFAPhUIATHIH OHIMHIH CanachblHa KOWBUIATHIH TajanTap/ibl,
OakpUIay-eJey KypajljdapbiH, ailnaOyilbiMaap MeH >KaOAbIKTaplbl Maljganany
epeKECiH.

Kymbic yariuepi:

1) Arnomepar, KeH, KOHIEHTapTTap, Ty3Jap, LLJIaM, HHUKEIb, HUKEJb
OasiKplIaMaapbl, KyKIpTTI HaTpUi, KpEMHUHI, CypMe, KbIMOAT MeTanaapbl Oap IIUKi3aT
— OaNKBITy MPOIIECIHE KATHICY;

2) AntoMUHUM, Kajalbl, KOPFACblH, LIMHK, aJdThIH — TUTeIbJEpAe, KazaHaapaa,
ropHaap/a OaJIKpITy TPOIECIH KYPri3y;

3) UymkanblK adlOMUHUN, CHUIYMHUH — TapaThlll KYI KOHBeHepiMeH
KylMaKaiblnTapra Ky,

4) Anonrap MeH BaiiepOapcTap - OUTIKTUIIT aHAFYPIIbIM JKOFapbl OAJIKBITYIIIBIHBIH
OackapybIMeH ChIMbIMIBUIBIFBI 200 T. ACHIHTI NemTepae any;
5) Kagmuii — GankpITyFa qalbIiHaay, )Kyy, OpUKeTTey, KYI0, YyIIKeJIep Il Ta3anay,
KeMTipy;
6) Kanpumii kapOumi, KYWbUTFaH BoJdb(paMm kapOui - OUTIKTUTITT aHAFypJIbIM
YKOFapbl OAIKBITYIIBIHBIH OaCKapybIMEH OAIKBITY MPOIIECIH XKYPri3y;
7) MpIC Kynopochkl ©HIIpPICIHE apHaJFaH MbIC — OAJKbITY JKOHE TYMIPLIIKTEY
IPOLIECIHE KAThICY;

8) Tycti Metammap MeH OlapIblH KyWMalapbl - Ka3aHAapHaa JHUKBalusiay
TOCLITIMEH Ta3apTy MPOIECIH KYPri3y, OUTIKTUIIr aHAFYPIIbIM >KOFaphbl OATKbITYIIIBIHBIH
OackapybIMeH ChIUBIMABLIBIFEI 400 T. TEHIHT1 )KOFAphl KUUTIKTET] MemTepae OanKbITy
IIPOILIECIH KYPTi3y;

9) KymicTi, IUHKTI K6OIK — TUCTWILISALUS MPOLIECIH XKYPri3y;
10) Cinti 6ankpIManapsl — TYHIPIIIKTEY TPOIECIH KYPri3y;
11) KopracelH xoHe apoccTap — KOOIKTI AUCTUILIALMSAIAY Ke31HJe PEeTOpTTaH
o’KayJlapra arbi3y;



12) KpeMHuii-antoMUHAN, KPEMHHUI-MBIC, ATFOMUHUNA-Maroiuii OaikpIMaiapbl — ary
MPOIIECiHE KAThICY;
13) MeTan XxpoM, KaTThl OalKbIMaliap ©HIIPICIHIH KaJIABIFbI, XJIOPIbl KaJIbIHH,

IIUHK eJIEHAIC] - OaNKBITY MPOILIECIH KYPri3y;

14) KatoaTel MUHK - OIMIKTUTITT aHAFYPJIBIM KOFaphl OATKBITYIIBIHBIH
OackapybIMEH KaiiTa OQJIKBITY KOHE KYIO MTPOIIECIH KYPrizy;

15) Uymkenl HUHK - OUTIKTUIIN aHAFypJibIM >KOFapbl OalKbITYIIBIHBIH
OacCIIbUTBIFBIMEH TUCTUIUIALIMS TPOIIECIH XKYPTi3y.

27. bankerrymsl 4-pa3psaj

Kymbic cumarramacel. TycTi MeTanaap MeH KyiMamnap/ibl OalKbITy, KaiiTa OaaKbITy
, Ta3apTy, aJlOMUHUN YHTaFbIH, KEH KylMajapblH, arjioMepar, opTeHIi, KOHIICHTPAT
ay YIIiH aJIOMUHHUIII MyJIbBepU3aIusiiay MpoIeciH Kyprizy, OUTIKTUIIr aHaFypIIbIM
KOFapbl OATKBITYIIBIHBIH OaCIIBUIBIFEIMEH MEHITepre, MIbIFapMallbl CaHbUIayIapra
KBI3MET KopceTy. MaTtepuangapapl OankpITyFa AabiHaay. bepinren Kkypam OOWbIHIIIA
mUKiKypaMibl Kypacteipy. [ukikypamabl, (irocTi xoHe 6acka J1a MaTepuaigapabl
nenike, KOpeKTeHaiprimrepre 0epy xoHe They. MeTaml, KoX, IITeHH HIbIFapy KoHE
kyto. Kemexkii kaOapikka KbI3MET kepcery. DdypMmaap MEH arblHO3EKTepIi Kapay,
OJIapJbIH >KYMBICBIH, YpJ€y PEeXHUMiH, MEIMTEpAeri METall MEH KOXKIbIH JIEeHreHiH
Kajaranay. AFbIHO3eKTepAl OemmiekTey »xoHe OiTey. MeTamn MeH KOXIbIH
JTAfBIHIBIFBIH aHBIKTAY. OJEKTp MEIITEpiHIH JJICKTPOATApPHI JKaFdaillapbiH, *KaHy
IPOIIECIHIH TeMIlepaTypackl MEH KapKBbIHBIH, K€CCOHJApFa CYABIH TYCYiH peTTey.
KoxapiH mbFateiHbl Typaisl Oenri 6epy. [lemrep MeH QpypMaapibiH HIbIFapMalbl
CaHJayJapblH ally *oHe Xa0y. AyaHbIH WIBIFYbIH X010. ChlHaMaappl IpIKTEY.
3epTxaHa >karJaibiHIa TPoOaHbI OANIKBITY, IIepOepiey KoHe Kynenauusiiay. Jluratypa
MeH 0a00utTi padbiHaay. Metann MeH Koxabl TyHipmiikrey. Kenbeynepi.
KaObipranapapl, TabanapIpbIKTapabl, HAyanap/bl, KoK Tepe3eliepiH KoHE MIbIFapMaibl
caHjiayiapabl 0iTey. DIEKTp MEelTepiHae OaTKbITy KE31HJE AJIEKTPOATAPAbl Y3apTy
KOHE aybICTBIPY. AHOITApPIBI KOX KOCHIHJBUIAPBIHAH Ta3apTy >XOHE OJIapJibl
aNeKTpoau3 OeniMiiecine xi0epy. CyHbIK Kapa MeTanabl KaObUIay YIIiH Hayajaapbl
nadpiHgan (Qyrepiaey JKOHE Ta3allaHFaHBIH IIbIFapy. JlaliblH ©HIM MapTHICHIH
KYpacThbIpy.

biyre Tuic: KbI3MET KOPCETETIH OANKbITY MEMITEPIH, TUEY-TYCIpY MEXaHU3MIEP1
MeH Oacka Ja KaOJBIKTapJIblH KYPBUIBIMBIH, aya, ra3, Oy, cy jkoHe Oacka ja
KOMMYHUKAIUAJIAP CXEMalapblH, XUMUSl HET13/1€piH, OaJKbITy ©HIMAEPIHIH HEri3ri
KAaCHETTEPiH, MEeMTIH KAJIBIITHI JKYMBIC OeNTiiepid, OaaKpITy OHIMICPiHIH IIBIFATHIH
yaKbITbIH aWKbIHIAyLIbl O€Nrijepal, KeCCOHIApPIbl CYBITY PEXUMAEPIH, OANKBITY
OHIMCPIHIETI METaJAbl alyFa KOHE YCTayFa ocep €Tyl (DakTopiapapl )KOHE MeTal



MEH KyWMallapJIblH UIBIFBIMBIH, TEII TAaOBIHBIHBIH KYPaMbIH JKOHE OHBI JKOHJIEY
EpEeKUIENIKTEPIH, MEMT] )KOHACY TEXHOJIOTUSACHIH YPri3y/ll, 1ailblH OHIMIE apHaJFaH
MEMJIEKETTIK CTaHAapTTap MEH TEXHUKAJBIK MIapTTapibl, OAIKBITHUIATHIH METAT MEH
KyliMa MapKajapbIH.

Kymeic yaruepi:

1) AnOMUHUNA, HUKETh, IIMHK, KaJalbl —TEIITEePJEr] KoHE AJIEKTP MeITepaeri
KaiiTa OaJKpITy HPOLECIH OUIIKTIIIN aHaFypJIbIM >KOFapbl OaJKbITYIIBIHBIH
0acIIbUTBIFBIMEH KYPTi3Y;

2) AHoarap MeH BaiiepOapcTap - ChlUbIMABLIBIFBI 200 T. KOFapbl NEMITEPIE aly
MPOLIECIH OUTIKTIIIT aHAFYPIIBIM SKOFaphl OAKBITYIIBIHBIH 0aCIITBUTBIFBIMEH KYPTi3Y;

3) Kona, naTyHb, aIFlOMUHHUN KoHE MarHui HETi3/epAeri Kyimanap, KOprachIH /bl
KOHE Kajaibl HETi37eri cypMmeni KyilMaliap - THrelbaepae, KazaHaapaa, ropHaapaa
OaJIKBITY MPOIECIH XKYPTi3y;

4) IpoccTap — TapThlIl, XKYbII, KENTIPe OTHIPHIN KaliTa OAJIKbITY;

5) KaroaTsl skoHe IEMEHTTENTeH KaAMUN, Kaablui KapOu/Ii, KyHblUIFa, BoJbppam
KapOu/I1, nutamaap - OalaKbITy NPOLIECIH XKYPri3y;

6) CycChI3IaHbIpbUTFaH KapHAJUIUT, HATPUNA, COPMANT, MIMKIKYPaM, KPEMHHH,
KpPEMHE-aTIOMUHUN, KPEMHE-MBIC, AJIIOMUHUM-MAarHuid KynMasap, TUTaHAbl KOX -
OaJIKBITY MPOIIECIH OUTIKTUIITT aHAFYPIIBIM >KOFaphl OAKBITYIIBIHBIH OaCIIBLIBIFEIMEH
KYprisy;

7) KonneHncupieHreH Maraiii KpUCTallbl — OANKBITY MIPOIECIHE KATHICY;

8) Marunuii, TuTaH, ayblp TYCTI MeTajgap MEH OJIapAblH OamKbIMaIapbl - OAIKbITY
OHE TazapTy MPOLECIH OUIIKTUIIN aHaFypiblM >KOFapbl OalKbITYIIBIHBIH
OacIIbUTBIFBIMEH KYPIi3y;

9) Mpric - yuTakTay »*oHe IlITeiHal Hemece KOXAbl (MBIC KYTIOPOCHI ©HAIPICIHIIC)
OaJIKBITY TPOIIECIH KYPTi3y KBIIIKBUIAHIBIPY KOHE KaIMbIHA KEITIPY MPOIECTEPiH
OUTIKTLTIT aHAFYPIIBIM >KOFapbl OANKBITYIIBIHBIH O0aCUIBIIBIFBIMEH XKYPT13Y;

10) XKeHin TycTi MeTanmap MeH OJapiAblH KylManapsl - MEmTep MEH SJIEKTP
nemrep/e OANKbITY KOHE Ta3apTy MPOLECIH KYPri3y;

11) Tycri MeTangap MeH oJapAblH KyiMamapsl - 0ip (pa3anbl HHIYKUUSIIBIK MEUITE,
MBIC-KYKIPT ©HJIIp1 MIAXTAJIBIK MEITEPIHAC, JIEKTP JOFaJbl MEIITEPAE, ChIM JalbIHAAY
KE31HJe DJIEKTpIeITepinae, ChIUbIMAbLIBIFEI 400 Kr. JeliH >KOFapbl >KUITIKTEr1
NEemTepin/ie OANKBITY MPOIIECIH KYPri3y Keiaemi 5 TOHHaFa JASHiHT1 MUKCEePEH MeTall
KYI0;

12) Tycti MeTangap MEH oJlapJblH KyiManapbl - MBIC-KYKIPT ©H/IIPICI TIaXTaJIbIK
nemrepinae, Kyarsl 800 kBT aeliinri yi ¢azaibl HHAYKIUSUIBIK TETepae, ekl (a3asl
nemrepae, eki Oip ¢azanpl memTe, XapThlaal Y3MIIKCi3, Y3IIKCI3 jKOHE arbIHCHI3



OMIICIIEH THUTENbAl KYWbIIaThIH Oip ¢azansl memrtepae, 400 Kr. acaTblH >KOFaphl
KUUTIKTEr1 MeMITepiHIe, KojaeMi 5 TOHHAJaH acaThblH MUKCEPACH METaJll KYIO0 KE31H]Ie
OaJIKBITY JKOHE TapaThIIN KYIO MPOIECIH KYPri3y;

13) Bonbdpam, monubaeH, K0OanbT KbIIKBUIBI - OUTIKTUIIN aHAFYPIBbIM KOFaphl
OQJIKBITYIITBIHBIH OaCIIBUTBIFBIMEH TUTa3Majlbl TEMITeP/Ie KAIMbIHA KENTIPin OAIKBITY
MPOIIECIH KYPri3y;

14) Kapa kanaipl - OUIIKTUIII aHAFYpJBIM KOFapbl OalKbITYIIBIHBIH
0acCIIBUTBIFBIMEH OTIIEH Ta3apTy MKoHE METAILI IIbIFApy MPOIIECIH KYPrizy.
15) [luHk TO3aHBI - KapMaFbIIITap/IaH MIbIFapy;

16) Bananuii O€CKBIIIKBIIBI — CBIMBIMBLIBIFBI 2 T. JICHIHTI memTepae OalKbITy
YKOHE BaHAUN OCCKBIIIKBIIBIHBIH OAKBITBUIFAH TYHIPIIEKTEY MPOLIECIH XKYPri3y;

17) Ken, arnmomepart, opTeH/Ii, KOHIICHTPATTAp - OUTIKTLIITT aHAFYPIIBIM SKOFaphI
OaJIKBITYIIBIHBIH OaCIIBUIBIFRIMEH IIaXTaNbIK nemrepae, Kyarsl 5000 kBt aeitinri
AJIEKTP MEMTEPiHE OANKBITY NPOLECIH XKYPrizy;

18) Kopracbein - Barpankanapaa OalKbITy MPOIECIH KYPrizy KazaHaap MeH
nemrepae OUTIKTUIIN aHaFYpJIbIM XKOFaphbl OAJKBITYIIBIHBIH OACIIBUIBIFBIMEH Ta3apTy
MIPOLIECIH KYPTi3y;

19) baranbl meTannapra 6ail KOpFachlH — KyIEJsUs MPOLIECIH XKYPri3y;
20) Cypme - KaJmbIiHa KeATIpin OaaKbITy MPOIIECIH XKYPTi3y;
21) AnoMuHUNA KyHAManapbsl — BaKyyM/II-TUCTUUISIUSIIBIK MEIITepe Ta3apTy
IPONECIH OUTIKTLIIT aHAFYPIIBIM KOFaphl OATKBITYIIBIHBIH OaCIIbUIBIFBIMEH KYPIi3;
22) KopracbIH-KyMiC KOPBITIIAJIaphbl — 3JIEKTPOJIU3Te aHO all;
23) KopracbIH-KagMuii- HATpUid, MarHuil KOpbITHAIapbl — JalbIHIAY;

24) Otka Te31M/il MIUKI3aT — 3JEKTP JOFabl MemTepie OUTIKTUIIr aHaFYPIbIM
YKOFAPbl OAIKBITYIIBIHBIH OaCIIBUTBIFBIMEH OANIKBITY;

25) Kypambiaga Oaransl MeTanaap, Taza Oaraibl MeTaljgapbl O0ap IIHKi3aT,
XKapTelulail adpukaTTap, KOHIIEHTpaTTap, HMUlaMaap - OaJKbITY MPOIECiH OUTIKTLIIT
AHAFYPJIBIM KOFAPhl OANKBITYIIIBIHBIH OACIIBUTBIFBIMEH KYPTi3Y;

26) Tutan *oHE OHBIH KOpHITHajdapbl — cyWbIK MeTama 100 xr meiidri
BaKyyM/[bI-T0Fapsl nemrepae, Kyatel 300 kBT neiiinri miasmansl- 10Falibl MEeMTepae
OaJNKBITY MPOIECIH OUTIKTUIIT aHaFYPJIBIM KOFaphl OAKBITYIIBIHBIH 0aCIIbUIBIFBIMEH
KYPrizy;

27) lluHk- memrep MEH KazaHaapja Ta3apTy >KOHE MelITepae AUCTUILISIUsIAY
nponecTepin OUNIKTUIIT aHAFypJIbIM KOFapbl OAJKBITYHIBIHBIH OacCIHIbUIBIFEIMEH
JKYprisy;

28) LluHK KaTOATHI — KalTa 0aJIKBITY sKoHE O6JII KYIO MPOIIECIH KYPrizy;

29) HlaxTanblK KOPHITHAHBIH KOPFACBIHIBI KOXKbI — (DBIOMUHTLICY IPOLIECIH

KYprizyre KaTbiCy;



30) [nukepnep, chemaap, KOXIap, CIATI KOpPBITHAJIaphbl, aifHAJIBIMIIbI
Martepuangapbl MEH 0acKa Ja KaJJbIKTap - MIMXTallay JKOHE KailTa 0ajKbITy, MMyChep/Il

TYyCipy.

28. bankeITymsl S-pa3psa

XKympic cumarramacel. TycTi MeTangap MEH KOpPBINITadapabl Typiii
KOHCTPYKIHUAIaFbl METepae OANKBITY, KalTa OalKbITy JKOHE Ta3apTy IMpOILECTepiH
KYPri3y, TypJl KOHTPYKIHSAaFbl KbIMTATYbI )KOFaphl jKOHE OPBIHAATYBl KOMapbUIBIC
KaylIlTi MemTepAeTUTal, MarHui, IIUHK jkoHe 0acKa Jla MeTal MpOocaaKaibl JUIEPCTI
ATIOMHUHMI YHTaKTapbl MEH 0acka Ja MeTaljapiAbl ajly YUIIH aJIOMUHUNA1 UHEPTTI
opTaja MyJbBepuU3allUsiiay KEHIl, arJioMepaTThl, KOHIEHTPATTHl KOHE OPTEHJIHI
O0ankpITy TpoueciH xyprizy. KouBepTepsnik cyilblk Koxabl KaObuigay. Ilemti
OankpiTyra naitpiHgay. [lemTi skyprizy skoHe TokKcarty. Mertannbl OankpITy, KaiTa
OaNIKBITY JKOHE Ta3apTyIbIH TEXHOJIOTHSIIBIK MPOIECTEPiH KYPTi3yAiH YTHIMIBI
PEXKUMIH KaMTaMachi3 €Ty. bankpITy eHIMAEpiHiH, OTKa TO3IMJi MaTepHaIIapbiH
camnachlH, KEKeJIereH OoIepanusiapablH OHIIPIC YaKbIThIH aHBIKTAy. MeTaul mbiFapy
Ke31HJe TMeIITepre >XOHE IIbIFapMallbl CaHJaylapFa KbI3MET KOpPCETy, OJIapAblH
Kah-KyiiH, cudoHgapabl, QypMmaapiabl, KECCOHIApibl, Hayamap MeH Oacka Ja
xaOapIKTapapl Kagaramay. llTelHal jkoHe YHTaKTay apHalapblH ayBICTHIPY,
BaHHAJApJbl KaK KypbUIbIMBIHAH Xyy. Cudonmapast wmainay. Cudonmarsi,
TYHJIBIPFBIIITAFBl  ©OHIMHHIH ~OWIKTITH peTrTey. Hunmenbaepai mpectey,
dbopcyHkanmapasl Kypacteipy. [lemTi OymaHabIphIN CYBITY KOHABIPFBIIAPHIHA KBI3MET
kepcery. Cudonapl 06JIKTI Tazalay koHe IUTUKepiepal Tycipy. Kypambinaa HUKETh
cysb(u/l MEH MBIC, TEMIp Oap Kyp/iell KeH ChlHaMaJlaphlH JKayanTbl OadKbiMa Ke31He
OaJIKBITY.

binyre Tuic: Typiil yArigeri ;koHe KYpbUIbIMAAFbl OAJKBITY NEIITEPIHIH KYPhUIBIMBI
AIIEKTP HHEPTUACHIH JKETKI3y KYPBUIFBICBI MEH CXEMAachl LIMKKYpPaM KYpPbLIbIMbI
MIMKIKYpaM, (GirocTep MeH OaiKbIMa ©HIMJEPIHIH KYpaMblHAa KOWBLIATHIH TajanTap
XKaOIBIK KYMBICHIHIAFBI aKayJapAbl aHBIKTAY KOHE KOO TOCUIIEP] MEIITI KOCY XKoHE
TOKTAaTy €peXkeci Tainay JAEepeKTepiH TNaijgajaHy epekeci Kapa MeTallaFbl
KOCBIHBIIIAPIbIH Ma3MYHBI, TPOLIECTE KOJIaHbUIATBIH XUMUKATTAPABIH POJIi, OJap.ibl
€HT13y TACUIIepl MEH LIBIFBIC HOpMaJaphbl, Ta3apThUIFaH METaJFa apHaJIFaH KOHIUIIKS,
METaJJblH OENTUIEHIeH HIBIFBIMBI, OTKAa TO3IMJ1 MaTepUalJapAblH TypJepl MeH
KaCHETTEepl, IIUKIKYpaMJbl TICIIKE THEY KeCTecCl, OHJIPICTIK MPOIECTIH
TEeMIIepaTypajblK PEXUMI, OHIM OpariHiH ajlJblH aly TICUIAEPi, kKo OeplieTiH MeTal
IIBIFBIHAAPBI JKOHE OJIapJbl a3alTy >KOJAaphbl, METAIJap MEH KOpPBITHaIapIblH
XUMUSUTBIK JKOHE KYPBUIBIMABIK KYpaMbl, XUMHs, (U3NKA, BaKyyMAl T€XHHKAa MEH
AJICKTPOTEXHUKA HET13/epi.



Kymsbic yarinepi:

1) AmroMuHUH, IUHK, HUKEJIh, KAJaibl - IIaFblIMa TEIITep MEH 3JIEKTP MEIITepae
KaiTa OAJIKBITY MPOIECIH KYPTi3y;

2) AnoHX, KOHJEHCATOP, PETOPT — OpaKKa MIBIFapy;

3) Anoarap meH BaiiepOapcTap — CHIMBIMABUIBIFBL 200 T. IEHIHT1 memTepae any
MPOIIECIH KYPri3y;

4) BucmyT - KazaHmapaa Ta3apTy >KoHE MelTepe TUCTUILIANMIIAY MPOLECiH
JKYprisy;

5) Hukenb KbIIIKBUIBI, KOOQIBTTIK KBIIIKBUI-CUITICI — KaJMbIHA KEJITIPY KOHE
TazapTty OajdKpIMa MPOILECTEPIH OUTIKTUIIN aHAFYPJBIM JKOFapbl OalKbITYIITBIHBIH
OaCUIBUTBIFBIMEH KYPTi3y;

6) CycChI3MaHABIPBUIFAaH KAPHAUINAT, KYKIPTTI HATPUH, COPMANT, MIUKIKYpaM,
KPEMHUN, KPEMHUN-AIFIOMUHUNA, KPEMHUKW-MBIC, AJIIOMUHUKA-MAarHui KOPBITIIAJIAPHI,
TUTAH/bl OPTEH/I1 - OATKBITY MPOLECIH XKYPIi3y;

7) KobanbT, Kamaibl, MbIC, HUKEJIb, KOHJEHCATThl MarHUN KPUCTAIIAAPHI -
OUTIKTLIIT] aHAFYPIIBIM KOFapbl OAJIKBITYIIBIHBIH OaCIIBUIBIFBIMEH OANKBITY MPOLECIH
JKYprisy;

8) Marunuii, TuTaH, ayblp TYCTI METajAap MEH OJIapAblH KOPhITHAIAPHI — OANKBITY
KOHE Ta3apTy MPOIIECTEPIH KYPri3y;

9) MbIC KyOpOCBIH ©HAIPYTe apHaJFaH MbIC YHTAKTay MPOLECIH KYPri3y KoHe
HITEWH HEMECE KOXK LIbIFapy;

10) Tycrti MeTangap MEH oJapAblH KOPBITHAJApbl — MBIC-KYKIPT OHJIPICIHIH
maxTajblK nemrepinae, Kyarsl 800 kBT geitinri ym (a3anblK 3J€KTp WHIYKLIHSIIBIK
nemrep/e, exi 0ip ¢azanblK NemTepe, TUrelb apKbUIbl )KapThUIa Y3/1KCI3, Y3A1KCI3
KOHE aFrbIHCBI3 O1p (azayblK KYHBIN TapaTy MemTepinae, ChlibIMAbUIbEbl 400 Kr.
JIEHIHT1 KOFApPhI KHUUTIKTET1 JIEKTp MEITep/e, BaKyyMIbl MEmTepae, Kejemi 5 T.
acTaM MHKCEpJIeH MeTalll KYI0 Ke3iHe OalKbITy JKOHE TapaThIll KYIO MPOIECTEPiH
KYPrizy;

11) Tycti meTanaap MeH onapAblH KopbITianapsl - Kyarsl 800 kBT acaTein yiu
(azanblk 3JIEKTp HUHAYKIUAJIBIK MEITepAe OUIIKTUII aHarypibIM >KOFapbl
OaJIKBITYIIBIHBIH OACIIBUIBIFBIMEH OAJIKBITY MIPOIIECIH KYPri3y;

12) Hukenp jxoHE HUKEINb/1 KOpBITAIAp, OepHILIUA jkoHe TenedOHABIK OpOHS —
0ip (azanel HEKTp memTepe, TUTENbAEpe, Ka3aHaap MEH TopHIapaa OajKbITy
IPOLIECIH KYPri3y;

13) Bonbdpam, mombieH, KoOambT KbIIIKBUIIAPHI - IJIa3MaJIbl IEIITEePIe KAITbIHA
KEJITIpiN OaJKbITy IIPOIIECIH KYPrizy;
14) Kapa kamnaiisl - OTHEH Ta3apTy MPOLECIH XKYPri3y;

15) Bananuii 6ec KbIIIKbUIBI - CHIABIMIBUIBIFBL 2 T. aCAThIH MEIITepe OAIKBITY

KoHE OANKBITHUIFAH BaHAUI OECKBIILKBUIBIH TYHIPIIIKTEY MPOLECIH XKYPIi3y;



16) Ken, arnomepar, KOHUEHTpATTAp, TYKbUIIAP - MIAXTAIBIK NETEPAE, KyaTbl
5000 kBT neiinri anexTp newmrepae OanKbITy IMpoleciH Kyprizy, Kyatsl 5000 kBt
acaTbhlH DJJIEKTp TemTepae OIUTIKTUIIN aHaFypJbIM JKOFaphl OalKBITYIIBIHBIH
OacIIbUIBIFBIMEH OAJIKBITY MPOLIECIH KYPTi3y;

17) KopracelH — Ka3aHaap/aa HeMece MEeIITepAe Ta3apTy KoHE TapaThlll KYIO
MPOIIECIH KYPri3y;

18) KoprachiH, KOpFackIHABl MaTepHaigap — MIaXTaJdbIK HemTepae OUTKTUIIr
AHAFYPJIBIM KOFApbl OaNKBITYIIBIHBIH OACIIBUIBIFRIMEH KaJIbIHA KENTIPIN OaJKbITy
IPOLIECIH KYPTi3y;

19) AntoMuHUN KOpbITHAapbl — BaKyyMbI-IUCTUISAIIMUATIAY WHIYKIHUSIBIK
NEemTepiHe Ta3apTy MPOIECIH KYPrizy;

20) baranel MeTangap KOpbITHAlapbl — JUCTHWISIIUSIIAY KOHE KYIEISIUsIAY
MPOILIECIH KYPrizy;

21) OTka Te31M/1 MIKKI3AT — SJEKTP JIOFaIbl MEIITep/ie OaIKbITy MPOILIECIH KYPri3zy

22) Kypambiaga Oaranbl MeTanaap, Taza Oarajibl MeTajigapbl O0ap IIMKI3aT,
XKapTbulail pabpukarTap, KOHIEHTPATTAP, IIaMIap - OAJIKBITY MPOIECIH KYPri3y;
23) Cypme — nemitep MeH ropHaap/ia Ta3apTy MPOIECIH XKYPTi3y;

24) TurtaH >XoHE OHBIH KOpbITHAlapbl — CYHBIK Metama 100 kr. meiinri
BaKyyM/bI-IOFalibl iemrepe, Kyatsl 300 kBT meifinri mia3mansi- ToFalibl nemTep/ie,
cyibIK MeTan keseMi 100 Kr. acaTblH BakyyMmi-Iofaiibl nemrepae, Kyatsl 300 kBt
acaThlH IUIa3MaJIbI-JIOFaNIbl TMEIITepae OANKBITy MPOIECiH, OUNKTUIII aHaFypJIbIM
KOFaphl OANKBITYIBIHBIH OACIIBUIBIFBIMEH KYPTi3y;

25) lluHk - memTep MeH Ka3zaHAapza Ta3apTy *KOHE TIK PEeTOPTTHI AUCTUIIALUsIAY
NEemTepiHIe AUCTUIUISLIUATIAY POIECTEPIH KYPrizy;
26) KaTonarsel MUHK — OAJKBITY IIPOIECIH KYPri3y;

27) IaxTtanblK Oa’nKbITyJaFbl KOPFAachlH KOXbI - (DJIIOMUHTLIECY MPOLECIH

OUTIKTLTIT aHAFYPITBIM JKOFaphl OATKBITYIIBIHBIH OACIIBITBIFEIMEH JKYPTi3Y;
28) lllmamaap - TazapTy MPOIIECIH KYPri3y.

29. basnKsITymsl 6-pa3pazn

Kywmbic cunarramacel. Ken, arnomepar, KOHIEHTpATTap, TYKbUIAApAbI KyaTsl S000
KBT acaTbiH 371€KTp memrepae; TYCTI MeTaiiap MeH KopbITiajgapblH Kyatsl 800 kBt
acaThIH YII (Dazaisl JIEKTp nemTepae 0ankeITy mpouecid xkyprizy. Kyatsr 2000 kBt
acaThIH 3JIEKTpP NEIITEepe KaJalblHA KENTIpiN OalIKbITy MpoLeciH xypri3y. [loaumerann
KEHIH, KOHIICHTPATThI, MBIC-KYKIPT KEHiH, O€C JKOHE OJIaH Ja Keml KOMIIOHEHTi 0ap
arJioMeparTbl OaJKbITy TpoleciH Xyprizy. CdepukaiblKk MUKPOYHTaK aiay YIIIH
apHayJIbl ATIOMUHUNA KOHIBIPFBUIAPBIH/IA OATKBITY JKOHE MyJIbBEpU3aLUsIay MPOLECIH



xyprizy. Ilemrepni ’xoHe Kemekin >xabapiKkTapasl Oackapy. Ilemrtin aypsic

TOJITBIPBUTYBIH TeKcepy. [lemTiH ayMbIC KecTeciH OaKplUiay-eJiiey npuoopiaapbiHbIH
KOPCETKIITEPl MEH Taijuay JepekTepi OoliblHINA peTrTey, (Itoc TeH KalTaaama
MaTepHaJIIapabl KOca OTBIPHIIT OANKBITY TIPOLIECiH Ty3eTy. KOpbITHaHbIH TalbIHABIFbIH
anpikTay. Kapa wmetamn meirapy. Kenmeci aybICBIMHBIH KaJBIITBI KYMBICHIH

KaMTaMachbl3 eTy.

binyre Tumic: Typmal yiarieri *oHe KYpbUIbIMAAFrbl OAJIKBITY NEIUTEPIHIH
KYPBUTBIMIBIK €PEKIIETIKTePiH, aya KYObIpJIApbIHBIH, a3 KOJIAPBIHBIH, dJIEKTPMEH
KaMTaMachl3 €Ty, [MUPKYJISIHUSA KYHECIHIH cXeMajapblH, TEXHOJOTHUSIIBIK MPOIECTiH
OapbIChbIiHA, TEIITEPIH OHIMJUIINT MEH aJblHATBIH METAaJ camachlHa dCEp €TETIH
dakTopIapabl, KOCHAPIBl KOHE HAKThl METAUl IIBIFBIMBIH, IIIMKi3aTTaFbl JKOHE
OaJIKBITY OHIMACPIH/IETT METAIIBIH OOYBIH aHBIKTAY TOCUIIEPIH, METAJLUTYPTHUS, KbLUTY
TEXHUKAChl MEH AJIEKTP TEXHUKACHI HET13/IepPiH, OANKBITYABIH YTHIMIBI PEKUMIHE KOJI
KETKI3Y 9JIICTEPIH.

Opra apHayJibl OUTIM Tajan eTuIeIl.
Kymbic yariuepi:
1) AHonarap MeH BaiiepbapcTap - ChIUBIMABLIBIFBI 300 T. ASHIHTI TemTepe any
IPOLIECIH KYPTi3y;
2) Hukenp KBIMIKBUIBI, KOOATBTTIK KBIMIKBII-CUITICI — KAJIMIBIHA KEATIPY KOHE
TazapTy OaJIKBITy MPOLIECTEPIH XKYPrizy;
3) KobanbT, Kamaibl, MbIC, HUKEJIb, KOHJEHCATTHl MAarHUN KPUCTAIIAAPHI -
OaJIKBITY MPOLECIH KYPri3y; MIEKTPOATAP/IbI Y3apTy, KalTa TYCIpy JKOHE aybICTHIPY;
4) KpeMHuii, KOprachlH, KOPFAaChIH/Ibl MaTepUaAap - KaIMNbIHA KEATIPiN OAJIKBITY
MPOLIECIH KYPTi3y;
5) Baranbl Taza MeTtannAap - jkayanThl OaNKBITY KoHE KOXAAH METal alyFa
JEeriHr1 OaIKbpIMa MPOIECTePAl XKYPrizy;

6) Tutan »xoHe KyiiMamapbl - CyWbIK Mmetann kejemi 100 Kr. acaTeiH
BaKyyMi-qofaibl nemrepae, Kyarsl 300 kBT acaTblH mu1a3mMalnbIK-A0Fallbl MEeITep e
OaJIKBITY MPOIECIH XKYPTi3y;

7) LuHk - memTep MEH Ka3zaHIapAa Ta3apTy XKoHE KeJi0ey peTOPTThI
JTUCTWISIIIUSUIAY TIEIITEPIHIC TUCTUILIALMIIAY TPOLIECTEPIH Kyalay TOCUTIMEH KYpPrizy
;

8) IllaxTanbIk OATKBITYAaFbl KOPFACKIH KOXKbI-(IFOMHHT1IICY TIPOIIECIH KYPri3y.

BIHBIKTHIPYIIBI
30. IIpIHBIKTHpYIIEL 3-pa3pas

Kymeic cumarramacel. Typai Mmarepuangapabl aitHAIMaIbl KYOBIPIIBI, PETOPTTHI,
Mydenpal KoHe KypAediairi OolbiHIIA 0acka Ja yKcac IIBIHBIKTBHIPY MENITepiHe



TOJITBIPY JKOHE OUTIKTLIITT aHAFYPIIBIM KOFaPhl MIBIHBIKTHIPYIIBIHBIH OaCIIBLIBIFBIMEH
naibiH eHiMl Tycipy. Cy3rifieri CyblH TEMIIEPATYPAChIH, JKaFrapMaiIbIH KYMCAITYbIH,
KOPEKTSHAIPYIIiHIH JKYMBICHIH Kajaraiay. TOHa3BITKBIIIKA CY JKETKI3y.
IIBIHBIKTBIPBUIFAH OHIMAI THEY KoHE cy3rifieH Tycipy. LIuki3aTTel *koHe AaiibiH
eHIM1 TacbIMaiaay. | uMapaBiIMKanbIK >kammanapra cy kyto. Kaiitamama cyasin
alfHaJBIMBIH peTTey. Marepuanasl CybITBUTYBIH Kadaranay. ['mapartel, KaiiTanama
TO3aH MeH Oacka Ja MaTepuajjaplbl apajacThIpy >KOHE KaiTa apanacThIpy.
[uKi3aTTBIH TYTHUIBIN KadyblH 3KO010. AFbIHIApAbI Tazanay. lllan xamepanapbsl MeH
MYJIBTUIIUKIOHIapIaH TO3aH bl Tycipy. KoHneHcaTopibIk KyTeuiapasl ypiey. CeiHama
aiy. Ma3yTThel KaObLIay, KBUIBITHIN CY3TIJICH OTKI3Y, KalTa aijgay, OHbIH OakTapaa
00ybIH Tekcepy. Tuey, TO3aHIBIK, apallacThIPy KOHE TachIMalAay - KOPEKTCHIIPY
MEXaHU3MJIepiHe KbI3MET KOPCETY, OJapbl KOHCYTe KaThICy.

binyre Tuic: KpI3MET KOPCETIIETIH MEITEPAiH KYMBIC 1CT€Y MPUHIIUIIIH, r'a3
OKETETIH apHajJap MEH KOMMYHHUKalMUsJIApAbIH OpHANIacy CXEMAachlH, HIUKI3aTThIH
TYTBUIBIN KalybIH KOI0 TOCUIEPIH, HIBIHBIKTBIPY, KaJbLUUICHIIPY TEXHOJIOTHSIIBIK
IPOLIECIHIH Ma3MYHbIH, KOJIJIaHbUJIAThIH LIMKI3aT MEH JailblH ©HIMHIH KypaMbl MEH
HET13T1 KaCUeTTepiH, OPHAThUIFAH JAOBUIIATKBIIITHI.

31. IIIsEBIKTEIpYIIH 4-paspsz

Kympic cumarramacel. OpTYpii, OHBIH IIIIHIE CUPEK KOHE PaJHMOAKTHBTI
MaTepHuaniap KOCBHIHABLIAPEI 0ap MaTepuaapasl aifHaIMalIbl KYObIPIIbI, pETOPTTHI,
Mydenb/l JKOHE KYypAeduniri OoWpiHIIa 0acka Ja yKcac MIBIHBIKTBIPY MEMITepiHe
OUTIKTUTITT aHAFYPJIBIM >KOFaphl IIBIHBIKTBIPYIIBIHBIH OACHIBUIBIFBIMEH HIBIHBIKTHIPY,
CYCBI3JIaH]IbIPY, KaJbIUICHIPY MPOLECTEPIH KYyprizy. MaTtepuangapasl Memrepre,
TOHA3BITKBIIITAPFa TOJTHIPY JKOHE JalbIH eHiM1 Tycipy. [lemtepai maTepuangapmen,
CyMEH KOpPEKTeHAIpyal perrey. Temrmeparypa peXUMIiH, KarapMalIblH KYMCAITybIH
Kanaranay. JKaHy TpoleciHiH MHTEHCUBTUIITIH PETTEYre kKoHE KbI3MET KOPCETUIETIH
XKaOJBIKTHI KOHACyre Karbicy. KeJik KypamgapbelHbIH, Ta3 MIapyallbUIbIFBIHBIH
KYMBICBIH Oakputay. IIIBIHBIKTHIpBIIFAH OHIMII OyHKEpJiep MEH acCOPTUMEHT
OolipIHIIIa TapaThil Oeiry. KeIl3MeT kepceTeTiH kaOIbIKThIH JKYMBICHIHJIAFbI aKay/Ibl
AHBIKTAY JKOHE OJIApbI KOIOFA KATHICY.

binyre Tuic: KbI3MET KOPCETUICTIH IIBIHBIKTHIPY TMEIITEPiHIH, KOJIaHBIJIATHIH
OakpuIay-oeJIIIIey KYpalaapblHbIH, ailTa0yiHbIMIap MEH MEXaHU3MIEPAiH KYPBIIBIMBIH,
IIBIHBIKTHIPBIIATBIH OHIMIE apHAIIFAH TEXHUKAJBIK IIAPTTap/bl, IHUKI3aTThIH, JaibIH
OHIMHIH, JKaFrapMaibIH, TIell (yTPOBKACHIHBIH CalachlHa KOWBUIATHIH TajanTapbl,
OHIM/II IIBIHBIKTBIPY Ke31HJEeTr1 (PU3MKAIBIK-XUMUSJIBIK PEaKIIUsUIap/Ibl, MHAKI3aT TCH
OTBIHHBIH JKyMCay HOpMajapblH, ©HIM IIBIFBIHBIH KbICKAPTY JICTEPIH, OPaKTiH ajblH
aJTy ’KOHE OHBI KO0 TOCUIIEPIH.



32. IIBIHBIKTHIPYIIEL S-pa3psz

Kymbic cunarramachl. OpTYpil, OHBIH 1HIIHJAE CUPEK >KOHE pPaJHOAKTHUBTI
MaTepHuaniap KOChIHAbIIAPHI 0ap MaTepuaiaapsl aifHaIMalbl KYObIPIIbI, pETOPTTHI,
My(enp/l KoHEe KYypAenunri OoWblHIIA 0acka Ja yKcac HIBIHBIKTBIPY MEIITEpiHe
IIBIHBIKTBIPY, CYCBHI3JAAHIBIPY, KaTbIMICHAIPY TpoiecTepid Kyprizy. [lemrepaeri
TEeMITepaTypaHbl, TAPTy KYIIiH, OYJIbIH, OTBIHHBIH, CYJbIH IIBIFBICHIH, TICIITIH aliHAITY
KBUITAMIBIFBIH, JKaHy, KeCy MpOIIECiHIH TeMmIepaTypachl MEH WHTEHCUBTUIITIH,
IIBIHBIKTBIPY aiiMarbiH  perTey. llemTi Kocy JkoHe TOKTaTy. OHIMHIH
IIBIHBIKTBIPBUTYBIH CBIPT O€driiepi MeH Tajaay AEpeKTepl, LIBIFATBIH Ta3JbIH
KOHIIEHTpauuschl OoibiHIA alKbiHAay. [lemrepain, dopcyHKamapablH, OTTHIK IE€H
KOMMYHUKausIapablH (QyTepoBka xal-KyHiH Kamaramay. KaOAbIKTBI >KOHAEYTE
NabIHIay JKOHE JKOHICYyJIeH KeWiH KaOpuimanm any. JKaOJabIKTBIH JKYMBIC
KOPCETKIMITEPiH Ka3y KOHE OHBI )KOHJIEYTe KAaThICy. ATIOMUHUN KBIIKBUIB THIPATHIH
TOHA3BITKBIIITA KON CAaThUIbI CYBITATHIH, aifHaIMalbl KaHAK KaOaTThl MEHITepiae
OUTIKTLIITT aHAFYPJIBIM >KOFaphl IIBIHBIKTHIPYIIBIHBIH OACIIBUIBIFBIMEH IIBIHBIKTHIPY
nporiecid Kyprizy. KopekTeHaiprimTiH, Tapa3bl 103aTOPBIHBIH JKYMBICHIH, TIEIT TIEH
TOHA3BITKBIIITAH OANIIBIK TOMBIPAKTHIH TYCIPUIYiH, KbIC K€31HAE THIPATTHI >KbLIbITA
OTBIPHITT OHBIH BUTFAJIIBUIBIFBIH OaKbLIaY.

binyre Tuic: opTypial YJriieri WBIHBIKTHIPY MEMITEPIHIH KYPBUIBIMBI MEH
KYPBUIBICBIH, aBTOMAaTHKa >KOHE AaOBIIAaTy KypalJapblH, MEIHITIH KYMBICHIH
ABTOMATTHI PETTEY CXEMAChIH, ra3 XKOJJAaphl MEH KOMMYHUKAIIUS CXEMAChIH, KbI3MET
KOPCETUIETIH >KaOJIBIKThIH ChI30AaChIH, MIBIHBIKTHIPBUIATBIH MAaTepHal MEH OTHIHHBIH
KypaMbl MEH KaCHUETTEPiH, HIBIHBIKTHIPYIBIH TEXHOJIOTHUSIIBIK PEXUMI HOPMACHIH,
TeXHUKAIBIK HYCKAYJBIKTAp/bl, OacTankbl ©HIMHIH, JallblH OHIMHIH camachliHa
KOMBUIATBIH TaJanTap/ibl, MEIITIH OHIMIUIIIIHE 9cep €Tyl (aKTopiap/bl )KOHE OHBI
apTTHIPY KOJIJAPHIH, IIBIHBIKTHIPIIATHIH OHIMHIH CaMlaChlH XKaKCAPTy TOCUIAEPIH, Melll
(GyTEepOBKACHIHBIH TYPAKTHUIBIFBIH apTTHIPY IIApTTApbIH, Opak Typiepi MEH OHBIH
QJJIBIH ATy TOCUIACPIH, MEeIITI KOCY KOHE TOKTAaTy TOPTIOiH, GU3HKA, DIEKTPOTEXHHKA,
ANIEKTPOHUKA, XUMUS HET13/IEPiH.

33. IIIpHBKTHpYIIEL 6-pa3psaz

XKywmbic cumarramachl. ATIOMHHHA KBIIIKBUIBI THAPATHIH TOHA3BITKBIIITA KOTI
CaThUIbI CYBITATHIH, alfHAJIMAJIBl KallHAK KaOaTThl MEmTepAe MIBIHBIKTHIPY MPOIECiH
Kyprizy. [lemrepaig 6epiireH TEXHOJIOTHSIIBIK KOHE JKbLTY PEKUMIH OaKblIay-eJIiey
npuOOpIapbIHEIH KepceTiMaepl OoibIHINA Kanarajay >koHe kosnay. Ilem men
TOHA3BITKBIIITHIH KalHaK KaOaTblH jkacay YIIIH Mell TeMIepaTypachiH, OYIIbIH,
OTBIHHBIH, CYJIbIH IIBIFBICHIH PeTTey. JKaOaBIKTBIH TYPHICTHIFBIH, OHBIH KBIMTATYBIH,



JMaibIH ©HIMHIH TYCIPUTY1H, IIBIFATHIH a3 KOHIIEHTPAIUSICHIH, OHJIAFbl OTTET1H, TUAPAT
BUIFAJIBIH Oakbliay. OHIIPICTIK MPOLECTIH asKTadyblH, IalblH OHIMHIH CamachlH,
Tajaay HOTKeNIepl OOMBIHIIA OHIMHIH IIBIHBIKTHIPBUTY JICHTeliH aiikbiHaay. Keizmer
KOPCETUICTIH )a0ABIKTHI JIJIBIH ajla TEKCEPY JKOHE OHBI KOHJICYTe KaThICY.

binmyre THic: MBIHBIKTHIPY MEMITEPiHIH KYPBUIBIMABIK €PEKIICIIKTEPiH, aBTOMATTHI
JKOHE KaIllBIKTaH OacKapyAblH OakKbliay-eJiiey MpuOopjapbl MEH PETTErilTepiHiH
KYPBUIBIMBIH, aifHAIMaJIbl KalfHAK TIEMITIH )KYMBICBIH aBTOMATThI PETTEY CXEMAaChIH,
NEeMTIH OHIMJIUIINIHE dcep eTymIl (aKTopiapAbl *KoHE OHBI aAPTTHIPY KOJJIAPBIH,
IIBIHBIKTHIPBUTATHIH ©HIMHIH CallachlH JKaKCcapTy TOCUIIEpPIH.

Cinmipymmi
34. Ciagipymi 3-pa3psn

Kymbic cunarramacel. bylipiMIap MeH Typil Marepuangapra KyKipT, KOX
manbIpblH, Maiiabl, MapaguHl, MeTaUIIap MEeH 0acka Ja CIHIIpy MaTepuaiIapbiH
CIHIIPY AJEKTp MEIITEepiH/e, BaHHANapja, aBTOKJIaBTapia »oHe 0acka /a JJIEKTp
HeMece Oy JKBUIBITKBIIIBI O0ap KOHABIPFBUIAPA, COHAAN-aK KOPFAHBICTBI JJIEKTP
mKkadTapaa CiHAIPY TPOIECIiH XKyprizy. byilbiMmap MeH Typii MaTepuaiapisl
neurepre, BaHHAJIapFa oHe Oacka Ja CiHIIpYy KOHABIPFbUIAPBIHA TOJTHIPY KOHE
oJlapJlaH JaWbIH OHIMJI Tycipinm aimy. OHIMHIH TEMIIEpaTypachlH >KOHE CIHIIPY
npolecidHin OapbichiH Kanaranay. CiHIIpy peXUMiHIH OapbIChIH OaKbliay-eJliey
npubopiapsl KepceTkimTepi OoibiHIIa Ty3ey. CiHAipy memrTepiHe, BaHHalapra,
KOHJIBIpFBIIIapFa, COHJAN-aK Oacka J1a CIHIIPY KOHABIPFbUIAPBIHA KBI3MET KOPCETY,
OJIap/Ibl XKOHJIEYTE KATHICY.

binyre Tuic: ClHAIpY KOHIBIPFBUIAPBIHBIH KYPBUIBIMBIH, CIHAIPY MaTepUaigapbiH
KyMcay HOpMAachlH, OyHbIMJapra CIHAIPDY TEXHOJOTHUSCHIH, Oakpuiay-eJiey
puOOPIIapBIHBIH HBICAHBIH JKOHE OJIap bl aiiallaHy epekecid, OHIM OpariHiH aiabiH
any TocuiaepiH, OYMBIMAAPIbI CIHIIPY KE31HJE >KEJISTKIIITI MaijgaiaHy epekeciH,
OHIMJII TOJITHIPY JKOHE TYCIPY KECTECiH, CIHAIpYy MaTepualaapbl MEH MIbIFapbUIATHIH
OHIM carnachlHa KOWbUIATHIH TaJIaNTaP/IbI.

CiHzipy MPOIECIH 3JIEKTPOATHI OHIIPICTE XKYPri3y Ke3iHae — 4-pa3ps.

OneKTpoxTapAbl PETTEYIIi
35. OmexTpoxTapasl perreymi 3-pa3pszn

Kympic cunarramacel. Kyarsr 1000 kBT npeitinri snekTp mnemTepiHiH
AIIEKPOATAPbIHBIH KyaThl MEH OpHajacyblH OalKbITyAbIH OapbichiHA Kapail Oackapy
OyJbTIHEH peTTey. TeXHOJNOruANBIK MNpoLecTiH OapbhiChlH Oakbliay-eJuley
npulopapbl KOPCETKIMITEPl MEH TajAay AepeKTepl OOMbIHIIA OENTIICHIeH PeXUMIe
colikec Oakplay JKOHE Ty3ey. DJEKTp MelTepal Kocy XoHe axbipaTy. Keizmer



KepCceTeTiH Ka0/IbIK TIeH aBapUsJIbIK anmnapaTypa *KYMbICHIHIAFbI aKayJiap/ibl aHBIKTAY
KOHE KO0, OJIapJbl KeHJAEyre KaThicy. JKyMbIC OaNKBITYUIBIHBIH OaCHIbUIBIFBIMEH
OPBIHIAJIAIBL.

binyre tuic: nemrrep MeH 0ackapy MyJbTiHIH KOHTAaKTI KYHECIHIH KYpPbUIbIMBIH,
AIEKTP MEIITEepPiHAeTi OaNKbITYyAbIH TEXHOJOTHSUIBIK MPOIECI MEH pPEeXHUMIH,
OaxpuIay-eJiley NpuOopiapbl aBapuUsJbIK annapaTypaHbl MaiiagaHy epe’KeciH,
TEXHOJIOTUSJIBIK TMPOLECTI Ty3€y KoHE OaKblIay oJICTEPiH, DJIEKTP OJIOKHPOBKA
CXEMachIH, JaOBLIAATKBIII )KYHECIH.

Kyatsr 1000 kBT acaTbhlH 31€KTp NEMITEPIHIH 3JIEKPOATAPbIHBIH OpHAIACYbIH

peTTey Ke3iHze, KeH oHEe KOHIIEHTPATTapAbl OAJIKbITAThIH MEMITEPTe KbI3MET KOPCETY
Ke31HJ1e — 4-paspsij.

ApanacTeipynist
36. ApanacTeIpymsl 3-pa3psay,

XKywmspic cunarramachl. [lInkikypaM MeH OaillaHBICTBIPYILBI MaTepUagap.Ibl
OepuIreH KypamFa CoMKeC apajlacThlpy MallMHaAIapbl MEH KYTIPTHENEepAE apalacThIpy
OpoLeciH XKyprizy. Matepuangapabl bUIFAIJAHIBIPY, ©JILIEY >KOHE apanacTblpy
MallMHajapbl MEH XKYTipThenepre Tuey, AailbiH eHIMIl Tycipy. Lukikypam MeH
OailTaHBICTHIPYIIBI MaTepUaIAapAbIH apajacThIpyFa YaKbIThIHA TYCYiH Kajarajay.
ApanacTelpFblLITaAp/bIH, KOJIK-KOPEKTEHIIPY MEXaHM3MIEPIHIH KYMBICHI MEH
apanacThIpbUIaTBIH MACCAHBIH TEMIIEPATypachlH pETTey. ApalacThIPFBIITHIH
KaObIpraJlapblH Ta3ajay XoHe KaOIbIKThl Maijay. AHOJ maccachl JailbIHIanaTblH
TEXHOJIOTUSJIBIK KEeJIIJeri MHUKIKYpaM MeH OailaHbICTBIPYIIBl MaTepHuaiaapibl
J03ajay MpoueciH Kyprizy. Tac keMmip KOXbIH HaWbiHAay. BImiKTUTIr aHarypiabiM
YKOFapbl apajacThIPYLIbIHBIH OAaCHIBUIBIFBIMEH KOK LIBUIAYBIH YCTay JKOHE Ta3zapTy
KOHIHJET1 arperartrapMeH MmexaHmsmjaepai Oackapy. Ketepy-taceimannay
#aOAbIKTapblH O0ackapy. KpI3MeT kepceTeTiH kaOJbIK MEeH aBapUsUIbIK armaparypa
KYMBICBIHAFbI AKAYyJIapbl aHBIKTAY JKOHE KO0, OJIap/Ibl )KOHJIEYTe KATbICY.

binyre Tuic: apanacTelpy MallnHalIapbl MEH KYTIPTIEIEP/IH, KOTepYy-TachbIMaay
XKaOABIKTAPbIHBIH KYPBUIBIMBIH, TaC KOMIpP KOXbl IIBLIAYBIH YCTay *OHE Ta3apTy
KOHIHJET1 arperarrap MEH MEXaHU3MIEPAIH OpeKeT €Ty NIpUHLHUITEPIH,
0ailIaHBICTBIPYLIBI MaTEpUANAAPIbl AAbIH/IAY TEXHOJOTHUSACHIH, OEPUIreH KOCBHIHJIbI
KYpPaMbIHBIH €CEeITey TOCUIIH, MalllMHalap MEH MeXaHU3MIEpJi Mailjay KyHeciH,
KeTepy-TachIMaiiay *aOAbIKTapblH NaiJanaHy epexeciH, MaTepuaiIapJblH eJeKTIK
KYpaMbIH, apajlacThIpy Y3aKThIFbl MEH apajlacThIPbLIATHIH MACCaHbIH TEMIIEPATyPAChIH.

37. ApanacTeipymsl 4-pa3psan



Kymbic cunarramacsel. JKorapbl OpraHUKaNbBIK JKbUTY JKETKI3YII Ka3aHIbIKTapMEH
Oip KelIeH 1€ dKYMBIC ICTEUTIH apanacTblpy KOHIBIPFbUIAPHIH KAMTUTBIH aHOJ Maccachl
TaWBIHIAIATBIH TEXHOJIOTHSUTBIK JKENACT1 IMHUKIKYypaM MeH OaiaaHBICTBIPYIIbI
MaTepuaiap/bl apajacTelpy TPOILECIH OUTIKTIIIN aHaFypJbIM  KOFaphbl
apalacTHIPYIIBIHBIH OaCIIBUTBIFRIMEH JKYPTi3y. JKapTelnali aBTOMATTaHIBIPHUIFAH
Oackapy XyHeciMeH aOJbIKTAJIFaH apajacThlpy >KaOJBIFBIHIA, Y3IIKCI3 YKYMBIC
ICTEUTIH PeaKTOPJIbIK-apanacThIpy KaOJbIFbIHAA apalacThIpy MPOIECIH KYPTizy.
ChIABIMIBUIBIKTAP/IAFbI MIMKIKYPaM MEH OalIaHBICTBIPYIIBI MaTepUanaap IbiH OOTybIH
Oakpliay, OJIapJIbIH apajacThlpy >KaOAbIKTapblHA OIPKEJIKI TYCYiH, OaKbLIay-eJIiey
npuOOpIapblH KOPCETKIMITEPIH Kaaaranay. ApajacThIpy >KaOIbIKTapbIH, YKOFapbl
OpTaHUKAJIBIK KBLTY JKETKI3YII Ka3aHABIKTap MEH Tac KOMIip KOXKbI IIBIIAYBIH YCTAY
KOHE Ta3apTy JKOHIHJET1 arperarTapMeH Mexanm3maepai 6ackapy. Kox KyObIpiapsiH,
CHIMBIMIBUTBIKTAPAbI, APANACTBIPY KOHABIPFBUIAPHIH KBUIBITY TEMIIEPATYPACHIH PETTEY
, OJIapAbl JKOHJEYTE KaThICy. MaTepralaapablH, MUKIKYpaM MEH Ka0JbIK JKYMBICHI
KOPCETKIMTEPIHIH ece0lH KYprizy.

binyre Tuic: apamactelpy >KaOIBIKTapBIHBIH, KOFApbl OPTaHUKAJBIK KBLTY

KETKI3YIl Ka3aHIbIKTap MEH Tac KOMIp KOXbl IIbUIAYBIH YCTAy >KOHE Ta3zapTy
KOHIHJET1 arperartrap MEH MEXaHM3MIEPAiH, JA03ajayIllbl KYPBUIBIMIAPIbIH KOHE
Y3IIKCI3 KYMBIC ICTEHTIH pEaKTOPIBIK-apaacThIPy >KaObIFBIHBIH 0acKa /1a KbI3MET
KOpPCETETIH KaOJbIKTapAblH KYPBUIBIMBIH, aHOJ Maccachbl JailbIHAanaThIiH
TEXHOJIOTHSUTBIK KETIAET] arperarTapabl )koHe 0acKapy KoHE OHBIH KOMIIOHEHTTEPiH
703ajay €pekeciH >KOHE CXEeMAachlH, MIMKIKYpaM KYpPaMbIH, KOFapbl OPTraHUKaJIbIK
KBULY JKETKI3YIIIHIH (PU3UKAIBIK-XUMUSUIBIK KAaCHETTEpIH, Oakbliay-eJlley
npuOoOpJIapblH TallalaHy HBICAHBI MEH €pEeXKEeCIH, TEXHOJOTHSIBIK TMPOIIECC
napaMmeTpiepiH peTTey epexeci MEH TICUIIEPiH.

38. ApanacTeIpymsl S-pa3psan

JKymbic cunatramacskl. JKorapsl OpraHUKaNbBIK JKBLTY JKETKI3YII Ka3aHIbIKTapMEH
O1p KeIIeH 1e dKYMBIC ICTEUTIH apanacThipy KOHBIPFhUIAPBIH KAMTUTBIH aHOJ] Maccachl
JMadbIHIATATBIH TEXHOJOTHSUIBIK JKENIeT] IIMKIKypaM MEH OaiIaHBICTBIPYIIIBI
MaTepHaIIapAbl apallaCThIPy MPOIECIH KYPTi3y. TEeXHOIOTHUSIIBIK )KYMBIC PEKUMIHIH
CaKTaJybIH >KOHE JKeJl KaOJbIKTapbIHBIH OapiblK KEIICHIHIH JKal-KyHiH Kajaraiay.
AHoz Maccachl TalbIHAAY IbIH TEXHOJOTUSIIBIK PEXUMI IapaMeTpiiepid Ty3ey. lailbia
OHIMHIH canachlH TeKcepy. TyTac kel )KYMBICBHIH YIJIECTIpY.

binyre THic: TEXHONOTUSIIBIK JKEJll arperarTapblHbIH KYPBhUIBIM/BIK €pEKIIETIKTepl
MEH OJIapJbIH ©3apa OailIaHbICHIH, TEXHOJIOTHUSIIBIK KEiHI JKOHE OHBIH JKEKEJIEeTeH
TOpanTapblH OacKapy CXEMachlH, TEXHOJOTHSUIBIK PEKHUM IapaMeTpiiepiH Ty3ey
TOCUIJIEPiH, MUKI3aTTHIH JKOHE JalbIH OHIMHIH camachlHa KOWBLIATHIH TEXHUKAIBIK



IapTTap MEH TajanTapabl, GU3NKa MEH XUMHS HET13epiH OHAIPICTIK-TEXHUKAIBIK OKY
Oarnapiamachl KeJIEMIH/IE, JKeJl HKaOAbIKTAPbIHBIH KaJBINThl dKYMBICBIHBIH OY3bLITYbI

ceOenTepiH KOHE 0JIAP/IBI KOO MEH JKaOBIKTHI PETTEY TOCUIAEPiH, KO KOMIOHEHTTI

MIMKIKypaM JaibIHAay TEXHOJIOTHUSICHIH.

Banna >xeHIeiTiH MIereHaeymli - KbIIIKaKIIbl
39. BaHHa )X6HAECHTIH MET€HACYIIi — KBIMIKAKIILL 2-pa3psa

Kympic cumarramacel. TabaHABIK MaccaHbl JaWbIHAAY YIIIH MaTepHaIapIbl
ycakTay. TabaHIbIK MaccaHbl Tabajapra TONTHIPY KOHE OHBI AJIEKTP MEeHTepe HeMece
BICHITY IIKaTapblHIa BICHITY, Tabajap/bl NMallblH MaccaMeH TYCIpilm aly >KOHE
taceiMaiaay. Ilemrepre, mkadTapra, Kok KypajaaapblHa KeI3MeT Kepcery. [urc
epITIHAIEPIH 93ipiiey. DIIEKTPOJIN3 BaHHAJIAPHIH TaOaHIBl KaryJaH OYpPBIH CyMEH
TOATHIPY. BaHHAHBIH KIipHill KajJlaMachlH O6JIIeKTey, KIPMITepl CYphINTay.
[llereni rurc epiTiHAICIMEH TOATHIPY.

binyre tuic: TabaHIBIK Macca canachbiHa KOWBUIATHIH TaJlallTapAbl, MACCAHBI BICHITY
TEMIIEpaTypachlH, TUIIC EPITIHAICIH AalblHAAY TOCUIIEPIH *OHE OHBIH camnachlHa
KOWBUIATHIH TaJlallTap/Ibl.

40. BanHa X6HIEHTIH MIEreHASYIIi — KIIKAKIIBI 3-pa3psz

XKympic cumaTramachkl. DJIEKTPOJIM3 BAaHHACHIHBIH KOMIpP >KaCTBHIKIIACHIHA
BICHITBUIFAH Ta0AHIBIK MacCaHbl MAIIMHAMEH TOJTHIPY, OHBI HBIFBI3/ay, BAHHAHBIH
Ta0aHBIH KaryJbl OUTIKTUIITT aHAFYPJIBIM KOFaphl MIETCHACYIIIHIH OacIIbUIBIFBIMEH
Kyprizy. TabGaHIBIK MaccaHbl apajacTelpy OapabaHbiHA TOJNTHIPY. bapabanmarsi
Ta0aHJBIK MacCaHbl BICHITY. bICHITBUIFaH TaOaHIBIK MAaCCaHBIH TEMIEpaTypachiH
enmrey. TabaHabIK Maccackl Oap O0apabaHIbl 1IMEKTEY, aclalibl KpaHMEH 3JICKTPOJIN3
BaHHAFa JKETKI3Y JKOHE MaccaHbl Tycipin ainy. [{okomb1 xoHe TabaH IbIK CEKIUSIIapIbI
BaHHAaJa BICHITY. BaHHaHBIH KOPIIYCHIH XbUIyMEH opay. KpI3MeT KepceTeTiH
KaOBIKTBIH JKYMBICHIHAAFBl aKayJiapJbl aHBIKTAy koHEe 010. Karplaran TaOaHIbI
YHMEXaFa TacbIMaJIIay.

binyre Tuic: oTKa Te3iM1 MaTepuaigap MEeH epiTIHAUIEpIH Typiepl MEH HbICAHbIH
, TabaHJBIK MAacCaHBIH KYpaMbIH, OTKa TO3IMJIEIIepaiH caIrachblHa KOWBLIATHIH
TajganTap/ibl, THEBMATUKAJBIK KYPaJlIbl, aybICMalibl apajlacThIpy MAaIlIMHACHIH, Oacka
alinaOyibIMIap MEH ka0 IbIKTap bl MaiijaaHy epexKeciH.

41. BanHa )X6HICHTIH MEreHICYi — KBIIIKAKIILL 4-pa3psaz

)K¥MBIC CHUIIaTTaMacHhlI. 9H€KTpOHI/I3 BAaHHACBIHBIH TaOaHBIH Karblll ally. KaTOI[
CTepmeanepiH AJIBIII OIBITY. Banna ZKaCTBIKIIACbIH BICBHITBIIIFaH Ta6aHI[I>IK MacCCaMCH



MalIMHaAMEH TOJITHIPY YKOHE OHBI HBIFbI3AAY. TabaH CEeKIMsUIaphIH OPHATY JKOHE BaHHA
TabaHbIH Ta0aHJbIK MacCcaMeH OUIIKTUIIN aHaFypibiM >KOFapbl LIETE€HJECYLIIHIH
OacIIBUTBIFBIMEH TOJTHIPY. BaHHAHBIH 1TOKOJIH KaOATHIH KYpFaKTal jKOHE epiTIHAIMEH
2 MM. KOHE OJIaH apThIK JKUEKIEeH Kanay. KipmimTi KypbhUIBIMJIBIK JKOHE KETUIIPIM
Kalay.

binyre Tuic: 351eKTpoIN3 BaHHAIAPBIH KBUIBITY KOHE TOJITHIPY aJ/IbIHIA HBIFBI3AY
TEMIIEpaTypachiH; OTKA TO31M/I1 MaTepuaIaapAblH KaCUETIH.

42. BanHa )X6HICHTIH MEreHICYi — KBIMIKAKIILL S-pa3paz

Kymbic cunarramacsl. TabaH ceKUUAIAPBIH IPIKTEY *KoHE OpHATy. BaHHa TabaHbIH
Ta0aHJBIK MAaCCaMEH MAaIllMHAMEH HEMEeCe HBIFBI3IayMeH TONTHIPY. JKHEKTI 1mamoT
KIPIIIITEH 2 MM. aClalThIH JKUEKIICH, ajl KaTOJ CTePKEHbJIEPIHE TYHICKEH JKepiiepe
Kajay KoHe | MM. acmalThIH >KUEKIICH apHAyJbl MIaMOT €PITIHAICIMEH, KipHiITi
KYPBUTBIMIBIK KOHE YKETUIAIPIN Kalra OTHIPBIN Kajday. BaHHaHBI Oj0KTap Oip Karap
KaJlaHFaH Ke37e OYHipJiK OYpBIMITH OJIOKTapMeH | MM. acalThIH JKHEKIICH, all eKi
Katap KaianraH ke3jae 0,5 MM. acralThIH KUEKIMEeH OUTIKTUIIT aHaFypJIbIM KOFapbl
HIereHACeyIIHIH 0aclIbUIBIFBIMEH IIeTeHIeY. BiIoKTapasl KEeTUIAIpe OTBHIPHIN Kalay.
byi#iip OmokTapabIH KapThlUIai MeHOEPl KYJIBIITHI Ma3gapbliH TOATHIPY.

binyre Tuic: KOJIJaHBUIATBIH OTKAa TO3IMJII MaTepUalgapAblH TEXHUKAIBIK
JKaFIaiJlapblH, OPBIHIAIATHIH KYMBICKA PYKCATThI, TA0OAHABIKTHI TOJATHIPY KE31HJET1
Ta0aHIBIK MAaCcCCaHBI J03ajlay HOPMACHIH, TOJTBHIPYFa apHaJIFaH BaHHAHBI KBUIBITY
TEeMIIepaTypachiH, aKayJapJblH ceOenTepiH >KOHE OHBIH alJbIH ally JXOHE KO0
TOCUIIIEPIH.

43. Banna XOHIEHTIH MIEreH eyl — KbIIMKAKIITK 6-pa3psz

XKywmpic cunarramacel. Bannansl OokTap O01p KaTap KaJlaHFaH Ke3ze OyHipJiik
OypBIILITH OJOKTapMeH | MM. acnmailThIH KMEKIEH, all €Kl KaTap KainanraH kesne 0,5
MM. aCTaNTBIH )KUEKIEH OYHIPIIIK OYPHIITHI JOKTApMEH MereHaey. bynipii, KYJIbIIThI
OJIOKTapAbl KYPBUIBIMIIBIK >KOHE JKETUIIIPIN Kallay, [aMoT >KOHE MAarHe3uTTl
kipmimTeH 0,5 MM. KeMi eMec KHUEKIIeH, KETULIIPII kKoHE Kallail OTHIPHIT Kajay.

binyre Tuic: DneKTposiu3 BaHHACHIH OYPBIMITHI OJIOKTAPMEH IIET€HIICY >KOHE
KBUTYMEH OKIIayJIayIibl MaTepHAIIapMEH >KaOyIbIH TEXHUKAJBIK >KaFIaiiapbiH,
BaHHAHBI LIETEHCY >KOHE TOJTHIPY KE31HJE KOJIAHbUIATBIH KypaJilap MEH >KaOJbIK

TYpJEpiH.

Xnop xeTkizymi
44. Xnop xeTKi3ymi 3-pa3psin



XymMmbIc cunarraMachl. XJI0p KOMIIEPCCOPJIAPBIH KOCY KOHE a)bIpaTy, XJIOPJbI
OHJIPICTIK ydYacKelepre >KETKizy. AHOJ mnaTpyOKalapblHa MKOHE JJIEKTPIU3ED
KOJUIEKTOpJIapbIHA TYTHUTFAH BO3TOHBI TYCIPY. XJIOPJIbl MaruCTPAIbAEP/l, CY3TiIepIi
BO3TOHHAH Ta3apTy >KoHE Kyy. Bo3ronnbl kabbuigay OakTepiHE TachIMalJlay >KOHE
onapabl yhMexkanra xioepy. JKikTepAi KOpFachlHHBIH, O€NbTHUHTI TMEH TapTha
OOJITTapJbIH KOMETIMEH ThIFbI3flay. Tanjgayra KBIIIKBLI CTOKTAp MEH KOPFachIH
cutticin any. KpI3mMeT KepceTineTiH >KaOABIKTHI JKeHAeyre nabiHgay. Xiop
KYOBbIpJIapbl MEH XJIOp KOMIIPECCOPJIAPBIH JKOHJEYTe KaTbICy. 4-pa3psaTa Ke3/eireH
KEKEJIeTeH JKYMBICTApJbl OUNKTUIIN aHaFypJblM JKOFaphl XJOp KETKIZYILIIHIH
OacCIIBIBIFBIMEH OPBIH/IAY.

binyre Tuic: KbI3MET KOPCETUIETIH yYacKeIeri copy *oHe ailjay KelulepiHiH
OpHaJIacy CXeMachIH, XJIOP KYOBIPbIH JKOH/EY YILIIH KOJJAHBUIATBIH OOJIIEKTep MEH
MaTepualaap/bl, aHOJATHI MaTpyOKalap/bl, XJ0p KYOBIpJIapbiH, CY3TUIep/l Ta3auay
KOHE KYYy €peXeCiH, KOJAaHbUIATBIH annaO0yibIMaapbl, Kypajllapibl, KOpraHy
3aTTapblH, NaianaHy epe’kKeciH, BO3TOHIAPAbIH XUMHUSUIBIK KYPaMBbIH JKOHE OJIapiAbl
epiTy TOCUIAEPIH.

45. Xnop xeTki3ymi 4-pa3psn

Kymbic cunarramacsl. Xa0p KyObIpJiapbl MEH XJIOp KOMIIPECCOPIAPbIH KeNiiepiHe
KbI3MeT kopceTy. CyHbIK XJIOp/ibl OyJIaHABIPY MPOIIECIH KYPri3y KoHE XII0p OylayIibl
anmaparrapra Kbi3MeT Kepcery. CyHBIK XJOpABl TachbIMajijay bIAbICTApbIHAH
CTAIMOHAPIBIK TaHKUIEepTe KYI0. CYHBIK XJIOPIbI, KBIIIKBUIIAP/IbI, aMMHUAK CYBIH KalTa
aiimay. CelHamManap any. XJiop KyObIpJaapbiH, XJOp KOMIIpeccopyaphiH,
TpaHCIIOPTEpJIEepl, >KEHJIl CY3ruiepAi, TaHKTEpHAl, XKEeIJAeTy KYWECIH, TYTKbI
apMaTypachlH Kapay, OeJIleKTey, KOHIeY ®KoHe MOHTaxaay. KoMipeccopisik cTaHca
FUMapaThIHbIH 1IIHAETT KOPI3AiH KBIIMIKBII aFblHAAphIH keHaey. Kommpeccop
CTAHCACBIHBIH JKaOJBIFBIH KalTa KOCYy, pEe3epBKE JKOHE XKOHJAEYyre IIbIFapy.
Kommnpeccop craHcachlHbIH KbI3MET KOPCETINETIH >KaOIbIFbIH XKOHACYre apHaJlFaH
aKayJbIK BeloMocTapibl kacay. JKaOIbIKThl KOHAEYAEH KEHiH KbICBIMMEH ChIHAY.
bakpuiay HYKTEJIEpiHIEe BaKyyMIe TEKCEPY, dJIEKTPOIU3EPIIEPACH COpY OPbIHIAPBIHIA
XJIOPJIBI Ta3 KOHUEHTPALMSICHIH TEKCepy. XJI0p, KYKIPTTI KBIIIKbUI MEH aMMHUAK Cybl
KOMMachIHa 3JIEKTP SHEPTUSICBIH, OY/IbI, BICTHIK CYyJIbIH TOKTayChI3 OEpiTyiH, 1IIKE KOHE
CBIPTKA KEJIACTY >KYMECIHIH *KYMBICHIH Oakbuiay. KpI3MeT kepceTeTiH #aOIbIKThI
XKOHJIEYTE KaThICY.

binyre Tuic: KbI3MET KOpPCETETIH >KaOJbIKThIH KYPBUIBIMbI MEH HBICAHBIH,
KOMIIPECCOP CTAHCACBHIHBIH OHIM OHJIPY TEXHOJIOTHSIIBIK IMPOIECIHIH CXEMaChIH,
KOMIIPECCOpIap/IbIH, BAKYYM/I1 )KOHE KBIIITKBUIIBI HACOCTAPBIH KYPBUIBIMBIH, KbI3MET
KOPCETETIH yyacKeaeri XJaop KyObIpiaapbl KOMMYHHUKAIMICHl CXEMAaChIH, XJIOPJIbI ras,



aMMHaK Cybl MEH KbIIIKbUIIAPJBIH camachblHa KOWBIJIATHIH TajlalnTapiabl,
Oakpulay-eJIliey KypajAapblH MaianaHy epeXeciH, *aOAbIKThl JKOHJEY Ke31HJIerl
CJIeCapIIBIK JKYMBICTBI OPBIHAAY TOCUIIEPIH.

OmniMJi Ta3anaynisl
46. OHiMAI TazaaynIbl 2-pa3psian

Kympic cumarramacel. TycTi MeTanmgaH >KOHE OJapAbIH KOPBITIIaJapblHAH
JKacaJlFaH >KOJIAKTap/Ibl, »KaIlblpaKTapibl, KyObIpiiap MeH Oacka ja OyHbIMIIap.ibl
oJlapabpl alHaIManbl KHI3 KOHE Kapa IIeTKeJIepAe J>KOHE KOJIMEH YylaynaaH,
KanaWpliaygaH, bICajdaFaHHAH, JKbUITBIpAaTKAHHAH, OHJICTCHHEH, KaJIlblHa
KENTIPreHHEeH XoHe 0acKa Ja )KyMbICTap/iaH KeliH Ta3ajay, )Kyy JKoHe cypTy. MeTan
OCTIHAET1 KaKTapIbl, Kemip-OyapIpiaapibl, KBIIIKBLI MEH CUITIHIH KaJIJIBIKTapbIH
Maiijay MaTepualJapMeH Kyy 3aTTapblH KOJJaHa OTBIPBINT KETipy, KHi3
alfHaIMaapabl aybICTRIPY, Mal Jiay, Ty3ey. MeTan TO3aHBIHBIH KaJJIBIFBIH KUHAY.
TazapTeuIFad MeTal bl KoMaiay. OHJIeNreH oHIM/II CYpPBINITaY JKoHe TaHOanay. Opay
KOHE TackIMaiaay. [IMeKTey »oHe TakelaXX J>XYMBICTAphiH oOpbiHIay. Keizmer
KOPCETETIH ka0 IbIK TMeH ailia0yibIMapblH aKayJapblH aHBIKTAY JKOHE KO¥O.

binyre tuic: KonaaHbUIATHIH Ka0IbIK TIEH alna0yibIMapIblH KYPBUIBIMBI TYpaibl
HET13T1 YFRIMIAPbl, METald MEH OyibIM OCTiHIH carmachlHa KOWBLIATHIH TajaIrTapbl,
aKayJiapJibl KeTipy TOCUIAEPiH, OHJENETIH MeTaljap MEH KOpBITIalapJblH HETi3r1
KacHeTTepiH, NalbIH OHIMA1 KolMasay ’KoHE CaKTayAblH TOPTiO1 MEH epexeciH.

47. OHiMzi Tazamaymsl 3-pa3pan

Kympic cunarramacel. KylimanapaeiH, 4ylikeJlep/iiH, AadblHIaManapibiH,
OonTTapIbIH, KYOBIpIapAbIH, KaTO CTEPKEHAEPIHIH, aHO/ ChIHAJIAPBIHBIH XKoHE OacKa
na OyibIMIapAblH O€TiHAET KaObIpIIbIKTapAbl, K6OIKTEpal, OypIIiKTep MEH Oacka aa
aKaynapAbl MEMJICKETTIK CTaHJIapTTapra HEMece TEXHMKAJBIK MIapTTpara coikec
THEBMATHUKAJIBIK KECKIMEH, KOJIMEH KECY >KOHEe MeTaJll 1eTkaMeH Ta3anay. CbiHagaH
KYIIOPOCTHI, KaTOJ CTEPKEHACPIHEH — MIOWBIH/IbI, AHOYCTAFBIII TIEH KaTOAYCTaFbIII
HUTITIEIbACPIHCH — aHOJT OPTEH/IICI MEH IIOWBIH/IBI, Yapa KOHBEPTEP MBICTaH, KpEMHHUN
MeH 0acka J1a ®©HIMHEH — KOXJIbl KAaFbIT TYcipy. baramsl MeTanmapasiH >KOHKACHIH
eHJiey. BaiiepOapcrapasl Ty3ey. Kypanasl kaiipay, Maiiiay >koHe aybICThIpY. OHIENreH
OHIM/Il CYpBINTay XOHE TaHOalaHyblHa COMKeC Koilmanay. AnalyilpiMaap MeH
MexaHU3MIEpai 6acKapy.

binyre Tvic: KOnmaHBUIATHIH ailmaOyHbIMIap MEH MEXaHU3MACPIiH KYPBIIBIMBIH,
aKayJapJpl KOHY TOCUIIEpiH, OHJCICTIH OHIMHIH YCTIHIT KaOaTblHa KOMBLIATHIH



TajanTap/Ibl, KAJIBIITHI )KOHE apHAYJIbl KECKIIT KypaJl )KoHEe OHBI Kailpay epekeciH, KYK
KOTEpPY OHE JKYKTI yCTay aiaOyWbIMAapblH MaiijjajgaHy epexeciH, IKCHOPTTHIK
OHIMI'e¢ KOMBUIATBIH TAJIAIITAPIbI )KOHE OHBI AKCIIOPTKA >KI0EPY/IiH TOPTIOIH.

48. OniMzi Tazamaymsl 4-pa3psan

XKywmpic cunarramacel. Ty3ey-TazapTy arperatbiH Oackapy MyJibTiHEH Oackapy.
Arperat MexaHU3MIH PETTEY KOHE bIHFaiay, TyTacTai )KeliHiH *KYMBICHIH OakbLiay.
JlenTaHbl, )KOJMAKTHI Ta3alayIblH TAPTHUTYBIH JKOHE KBUIAAMIBIFBIH PETTEY. OJapJIbl
TETiCTey KoHe KaKTap/Ibl, KeJ1P-OyIbIpJIap/Ibl, KbIIIKbUT MEH CIITIHIH KaJAbIKTapbIHAH
Tazapty. Kel3MeT KepceTeTiH ®aOabIKThIH )KYMBICHIH/IAFbI aKayJIapabl aHBIKTAY KOHE
’KOF0, OHBI )KOHJIEYTEe KATHICY.

binyre tuic: Tazanay OeJiikTepi MEH MEXaHM3MJIEPiHIH, TYTacTall >KeIlaepaiy
OipiiecKkeH e3apa OpeKETIH, Ta3zajlay peKHUMiH, OJOKMPOBKA, Maiyiay >koHEe Oackapy
XKyHenepiH, eHIMAI OHJACYMIH TEXHUKAIBIK IMapTTapbl MEH OFaH KOWBUIATHIH
TajanTapabl, TYCTI MeTajagap MEH OJIAPJLIH KOPBITIIAJAPBIHBIH HET13T1 KaCHETTEPiH,
Kypajabl >KoHE Oakpuiay-eJliey NpuOOpIapblHbIH KOPCETKIIITEPIH Maiaanany
€peKECIH.

TnkiKypaMmsi
49. llnkikypaMmis 2-pa3psan

Kymbic cumarramacsl. HIukikypamasl OyHKepre, KopanTap MEH J103ajIayIiibl KK
- KOPEKTEeHAIpY MEXaHU3MJEPIMEH TONTHIPY Ke3iHAe OacKapy, OJIapiblH KYMBICHIH
Oakputay. Marepuangap Oepynai perrey. byHkeprnepae marepuangapiblH TYPHII
KamyelH Oonaeipmay. lllmkikypam MarepuanmapsiHaH Oacka KOCBUTYJApabl KOIO.
KenneTkimTiH >XKYMBICBIH Oakpuiay. Martepuammgapasl buirangaty. lllameuiran
MaTepragapabl Tazanay. Kocanmkpl xabIbIKTapFa KbI3MET KOPCETY KOHE OHBI Maiay.
Konmen mmmkikypamaay *oHe KaKeTiHe Kapai MIMKIKYpaM/Ibl OyBIN-TYIO.
binyre tuic: chIpTKbl Oenruiepi OONbIHIIA MIMKIKYpaM O6OJIIKTEpiHIH KypaMbIH
AHBIKTAY TOCUIICPIH JKOHE OJIAPJIbIH callachlHa KOMBUIATHIH HET13I1 TaJanTapbiH, KOJIiK
- KOPEKTEHJIpy oHe Oacka >XaOJbIKTapFa KbI3MET KOPCETY EpEeKECiHIH KoHe
OpHAJACYbIHBIH TOCUTIH, OPHATHUIFAH CUTHATA3AIUSHBI.

50. IIukikypamms! 3-pa3psin

Kympic cumarramacsl. Marepuangapabl MeJIIepiey KoHE MIUKIKypamaay
MNPOIECIH KYPri3y, OUIKTUIIr KOFaphl MHUKIKYPAMIIBIHBIH OacHIbLIBIFBIMEH
IMIMKIKYpPaMHBIH eceOiH kyprizy. IIIUKiKypaM KOMIIOHEHTTEpIH apajacThIpy >KOHE
OHBIH HOpMaJibl bUIFAJAAHYbIH KaMTaMachl3 eTy. Marepuannapasl Oepyai 6akpuiay.



Kemnik-kopekTeHaIpy, ®KYK KOTEPTill KOHE JKYK TYCIPrill MEeXaHu3MIepAiH Oackapy.
Marepuannapas! ceipmaniay. IIukikypamabl KypacTeIpy jkoHe eniey. ChiHaMasap bl
ipikTey. Memmepiney apOanapiaH apalacTBIPFBINI OyHKepJepre >KoHE OaakbpiMa
ayJlaHJIapblHA MTUKIKYpaMaapasl 0epy. Ydackeae MMKIKYpaM/Ibl THEY MallliHAJIapbIH
xKoHe Oacka ma >kabmprkrapael 6ackapy. IllukikypamMHbiH OipKenki OepiidyiH perTey.
Kp3MeT kepceTy >KYMBICBIH/Ia aKayIbIKTap/Ibl aHBIKTAY >KOHE OI0, OHbI KOHJCYTre
KaTEICY.

binyre Ttuic: KbI3MET KOPCETIIETIH KaOABIKTHIH KYPBUIFBICHIH, ITUKIKYPaMHBIH
KOMITOHEHTTEP/IIH XUMUSIIBIK KoHE (PU3UKANBIK KYPaMbIH jKOHE OJIap IbIH MIHAETTEPIH,
MIMKIKYpaM MaTepUaIapbIHBIH KO3FaJbIC TOCIMiH, OYHKEpJIEp/iH OpHajJacybl MEH
CUBIMABUIBIFBIH, KaOJBIK JKYKTEMEJEpPIHIH J>KOHE KOTepTill-TachIMallIaFbliil
MEXaHU3MIEP/IiH MEKTEYIl HOpMaapbiH.

51. nkxikypamiosl 4-pa3psj

XKympic cunarramacel. Matepuanaapbl MeJIIepiey >KOHE HIMKIKYpaMIIbl
MPOIIECTEPIH JKYPridy, HIUXTaHbl ecenTey. Marepuannappl MeJIIepiey >XKoHe
MIMKIKYpaMJIayAblH 9pTYPJIl KaOABIKTAPbIHBIH TOPANTApPbIH 0acKapy *oHE OJapJblH
e3apa OallIaHBICBIH KYMbICTa KaMTamachl3 eTy. llIuki3zaT canachlH koHE IIUXTAHBIH
naiieiH 00ybIH aHbIKTay. LIIUKIKypaMIpl METaUTyprusijIblK anmapaTTapra yaKbIThIHIA
OepinyiH KaMTaMach3 eTy. Keneci aybIChIMIIbI )KYMBICTICH KAMTaMaChI3 €TY.

binyre Tuic: OepuireH MIMKIKypam KYPBUIBIMBIH €CENTEY TACl, METAILTYPTHUSIIBIK
IPOIIECTIH OapbhIChIHA MIMKIKYpaM KOMIIOHEHTTEpI CaIlachlHBIH ocepl, XKaOMabIK
KYMBICBIHBIH aKayJbIFbl MEH HIMKIKYpaM KypacTbhlpyaa OpakTapibl aHBIKTAy >KOHE
KOO TOCUIZIEP]l, aBTOMATTAY KOHE CUTHAIM3AIUSHBIH TOCIMAEPI.

TyiticTipymi - 3neKTp ciecapi
52. TyiicTipymi - 3JIeKTp ciecapi 2-pa3psia

XKymbic cumarramacel. BaHHaHBIH IIyHTTapbIiHAa KepHEYJIEp/i, BaHHAIAPAAFbI
ANEKTPOJIIUTTEPAIH TEMIIEpaTypachlH, JIEKTP OKUIayjay TOpanTapAblH MarucTpaib.i
IIMHA-CBIMAAP/IBIH HETI3T1 TYHICTIPTIIITEPIHIH KOHE OIpKenKi TYHICTIPTilITepiH
KeJIeprici.

binyre Tuwic: BaHHAHBIH MIMHAJNAy TOCIMI, TYHICTIpPrimITep MEH BaHHA
IIYHTTAPbIHABl KEPHEY KYJaMacChIHBIH X10€pUIeTIH HOpMalapbl, TEpMONapabl 1CKe
KOCY KOHE acmanTap/ibl KOCY TOCiMI, KepHEY KyJjlaMajapblH OJIIIey YIIiH TOCIMIEP],
OaKplIay-eIIIey acmanTapbl MEH Kypal-cailMaHIapAblH KOPCETKIIITepiH maiganany
epexect.

53. TyiicTipymi - 3JeKTp ciecapi 3-pa3psa



XKymbic cumarramacel. BimiKTidIr: sKOFapsl TYHICTIPYIIi-2JEKTp cliecapbiHiH
OaCHIBIIBIFBIMEH DJICKTPOJM3Al BaHHANAPAbl IIMHAJIAyABIH MOHTAXBI KOHE
neMoHTaxbl. [lluHamapaplH TYHICTIprimn >Ka3bIKTapblH TETICTETINT KaObIKIIaMeH,
METAJUIbl IIETKaMEH, 3IMIapaMeH Ta3ajay. TyHICTIprimTep KbI3FaH Ke3Je
TOK-CBIMJAp/Ibl KalTa HIMHaiay, 6ac MWHA MaKeTTePiH ypiey, TOK-CHIMAApAbl KYY,
mMHanay JkoHe  Mainay. KeTeprim-tacsiMangarbllll  MEXaHU3IMIEPL,
THEBMOKYpAJIIap bl )KOHE acmanTtapibl 0ackapy.

binyre Tuic: KpI3MET KOPCETUIETIH MEXaHU3MJEPHAIH KoHE acmanTapIbIiH
KYPBUIFBICHI, TYHICTIPTIIITEP/IIH KIOEPUIETIH KEAEPTiIepi, )KYK apKaHAayIbIH €pekect,
ciecaps icl.

54. Tyitictipymi - 3nekTp ciecapi 4-paspan

JKymbIc cumarraMachl. DIEKTPOIU3/l BaHHATAP Bl ITMHAIAYIBIH MOHTAXKBI JKOHE
JNEeMOHTaXbI. JKYMBIC iCTEN TYpFaH AJIEKTPOIU3/l BaHHANIAP/bI aHOITHI )KOHE KaTOATHI
MIMHAIAYBIH TYHICTIprimrepin ta3anay. lIInHacCbIMHBIH KEKEJIEreH TOpanTapbIHbIH
TETIKTEPIH aybICTHIPY, )KaHA IIMHAJAY JalbIHAAY.

binyre THic: 35I€KTp TEXHUKACBIHBIH HET13/€P1, IIMHAJAYIbIH KOHE TOK >KYPIri3yaiH
TociMIEepl, TYHICTIprimTepAe >KOHE IIHUHAIapAa >KIOepileTiH KepHeylepl,
TOK-ChIMJIapJla OPHATY KOHE KOCY epeKesiepi, IMHA-ChIMAap/ia, IMHaNaya, JIeKTp
OKIIayJiayJla aKayjap/bl alKbIHAAY JKOHE JKOI0 TOCUIAEpl, JOHEKepiey oiicTepi,
KOHJICY KYMBICTAPBIH OPBIH/IAY 9JIICTEPI, OIIIICY KYpaJAaphiH MaiganaHy epekenepi.

"TycCTi METAJLTypTUSHBIH JKaJIbI KocinTepi" OemiMiHAe KapacThIPhUIFaH YKYMBICIITBI
KOCIMTEpl arayJapbiHbIH, oJapablH 1969 sxone 1975 »xbpuimapsl HIBIFAPBUIFaH
KosnanbsicTarbl BTBA OolibiHmia artaynapel kepcetuireH Tizoeci BTBA-HbiH (8-
IIBIFAPBUIBIM), 2-061IMIHIH 2-KOCBIMIIIACHIH/Ia KENTIPIJITeH.

KacinrepaiH, 6eaiMaepaiH 63repTUIreH aTaybl )KHE 0JIap €HI13UITeH MIbIFApbUIbIM
Hemipiiepi kepcetinred bTBA-ubIH KonganbicTarbl "TyCcTi METAITypTUSHBIH KaJIIbI
KocinTepl" OeJiMIHAE KO3IENreH >XKyMbICIIbulap KocinTepiHiH Tizoeci BTBA (8-
IIBIFAPBUIBIM) 2-061iMiHIH 3-KOCBIMIITIACHIH/IA KEATIPIITeH.

3. Tycri, cupek MeTagap MEH TYCTi MeTaliapJan
YHTaK eHzipici
AmoMuHMIA 6eHAIPiCiHET aHOIIEI
1. AmoMuHuMii eHAIpiCiHAeri aHOIIBI 4-pa3ps
XKympic cunarramachl. YCTIHT1 JKOHE KBIPJIBI TOK JKETKI3YIIl 3JICKTPIU3EPIl

aHOJTapFa KhI3MET KOPCETY, aHOATHI MAaCCaHbI )KYKTEY, aHOATAP/IbI YPJICY, YaKbITIIA
KOJJAHBUIATBIH aclalibl KypajjapAbl LTy KoHE allblll TacTay, »XOFapbl OLTIKTI



AQHOIIBIHBIH OaCHIBIIBIFBIMEH aHOATBHIH KBIPJIBI YCTIHIT KaOaThiH Tazamay. KeizmeT
KOPCETIJIETIH Ka0ABIKTBIH KYMBICBIHIAFBI aKayJIbIKTapbl aHBIKTayFa KOHE JKOIOFa
KaTeIcy. IcTiKTEpII TY3EY.

binyre tuic: KpI3MET KOPCETIJIETIH MEXaHU3MIEPIH KYPBUIFBICH )KOHE OJIapIbl
KYKTEYIIH epexernepi, aHOATHI CaIMaKThIH KYpaMbl, DJIEKTPOJIUTTI OacKa 3aTTapIbIH
KOCBUTYBIHAH CaKTay TOCUIACPI.

2. AnoMuHUI OHAIPIiCiHAEr1 aHOIIIBL S-pa3pss

XKympic cunarramachl. YCTIHT1 JKOHE KBIPJIBI TOK JKETKI3YIIl 3JICKTPIU3EPIl
aHOATapFa KbI3MET KOpPCETy, aHOAThl MacCaHbl OYpPKEHILIKE XYKTEy, ICTIKTEp.i
aHoJTapra Kafry, oJlap/ibl aHOATApJaH LIbIFapy. AHOJATaFrbl TECIKTEpAl Kary JKoHe
OypsITapbiH mady. YakpITIIa KOJJAHBUIATBIH aclabl KypajaaapAbl 1Ty )KOHE ajIblll
tactay. KepHeyi peTrey, amoMUHUN epHEYIIENepPiH Y3apTy, aHOITHIH KbIPJIbI YCTIHT1
Ka0aThlH Taszajay, TYMICTIPrimTepAl KOCy >koHe Tasamay. TyHicTiprimreperi
KEepHEYJEpAiH KyjaMalapblH eJey. AHOATAPABIH >KOHE KOHCTPYKIHMSHBIH YCTIHT1
KabaTbIH YpJiey, Kypama ras/ibl KOHbIpayJiap/bl )KOHE IIbIHBI apKayJslap/bl aybICTBIPY.

bityre Tuic: KOHCTPYKIUSACHI SPTYPIIl SJIEKTPOIU3EPIIEPAIH KYPBUIFBICHI, AHOITHI
MacCaHbIH, ICTIKTEPAIH, TYHICTIPTIIITEPIH canachblHa KOWBLIATHIH TaJlanTap, dJICKTP
TEXHMKAChl MEH »JJEKTp XHUMHUSHBIH HETri3/iepl, TYUICTIPrIIITEpIETl KEepHEy
KYJIaMacbIHbIH HOpMaJlaphl, IIbIFAPbUIATBIH ©HIMI€ KOWBUIATBIH CTAHAAPTTap MEH
TEXHHUKAJBIK [Iapanap, aHOATapFa KbI3MET KOPCETYy, CHTHAIHM3AIUSHBI OPHAIACTHIPY
OOMBIHIIIA HET13T1 IapameTpIIep.

3. AmoMuHwMii eHAipiciHAeri aHOAMBI 6-pa3psan

XKywmbic cumarramacbl. AHOATHI paMaHbl KEPY, aHOATHI OYPKEHIITEPIl Y3apTy
YKOHE OpPHATYMEH YCTIHT1 KOHE KBIPJIbI TOK >KETKI3YIIl JJICKTPIU3EPJl aHOJATapFa
KbI3MET KepceTy. KpI3MeT KkepceTuIeTiH MeXaHU3MIEPA1 aFbIM/IbI JKOH/IEY .

binyre twuic: pamanapabl Kepy, aHOATH OYpPKEHIMITEP/Il y3apTy *KOHE OpHATY
epexenepl MEH Tacuiiepl, KbI3MET KOPCETIIETIH >XaOABIKTBIH KOHCTPYKLHUSIIBI
Heri3epi.

Mertaii yHTaKTapbIH 6HAIPY alapaTibIChI
4, MeTau1 YHTaKTaphIH 6HAIPY alIapaTIIbICE 2-pa3psay

Kympic cumarramacel. TycTi MeTais YHTarblH BIIBICKA - OaHKajapra,
OapabaHmapra >xoHe Tarbl Oacka (OymaH opi - T.0.) OENTIJIGHTeH MeJIIep HeMmece
canMak OOWBIHIIIA KOJIMEH HEMECe JKapThllaii aBTOMAT YKOHE aBTOMATIICH OOJIIIEKTEe
eliey, Meiepiaey. blapicTel TONThIpyFa MalbIHAAY, BIABICTBIH 1IIIHIETT BUIFAJIBI



KypraTy. Boc BIIBICTBI KOCY JKOHE TOJTHIPBUIFAHIBI anbil Tactay. [lIukizaTTel
OyHkepJiepre apTy. OHIMHIH LMKJIOHJA TYPbIN KalyblH jxoro. [IlukizaTtran GeTeH
3aTTapapl anbinm Tactay. Kerteprimri Oackapy. OHIMII TackiMamgay >KOHE COPTHI
OoifpIHIIA OpHANAcThIpy. KBI3MET KOpPCETIIeTiH KaOJIbIKTBIH KYMBICHIH/IAFbI
aKayJIBIKTap Ikl aHBIKTAY JKOHE JKOI0. BITIKTUIIr aHaFYPIIBIM >KOFaphl alapaTIIbIHBIH
OacIIbUIBIFBIMEH 3-pa3psi/iTa KO3/IEITeH JKEeKeJIeTeH KYMBICTap Ibl OPBIH/IAY .

binyre Tuic: eHeneTiH MaTepualiIapAblH HET13r1 KaCUETTEP1, KbI3MET KOPCETIIETIH
KaOBIK TIeH KOJIJIAHBIJIATHIH acIanTap IbiH KYPbUIBICH, O©HIMHIH COPTTAphI, IITUKI3aTThI
OyHKepJepre apTy ToCUIAEpl, OHIM camackl MEH BIABICKA, OHIMJ1 OOJIIIEKTEI Oy
KOHE OYBIN-TYIOTE KOWBUIATHIH TaJlalTap.

5. Merann yHTaK ©HIipiCiHAETi anmapaTisl 3-pa3psz

Kymbic cumarramacsl. [Iporiecti xxyprizy: TYCTI METal KECIKTEPIH AIEKTPOIUTTIH,
KQJIJIBIFBIHAH OJKYBIIT Ta3apTy, KBIMIKbUIIAHFAH YHTAKTBI, CBHIFYJbBI, KENTipy/i,
YHTaKTay/lbl, ceOyi, OHbI OCNTIICHTeH MeJIIep OOWBIHINA apalacThIPY/Ibl, METAILI
YHTAKThl JKbUITBIPATYAbl KaJlblHA KENTIPY. ¥HTAKThl XKYFBIII Kypajifa, KEnTipy
ammaparypachklHa, THIpMEHTe, eJeKKe, KoCmalayblTapra, Cy3riiepre, TaceleKkTepre,
TYCIPTilITEpre; METaul YHTAKThI - KbUITHIPATKBIII OapabaHmapra TONTHIPY. ¥ HTAKThI
Kalita meirapy. JKyy VyIIiH cyabl Ki0epy »OHE KbUIBITY. YHTAKThl CaObIH
epITIHAICIMEH TYPAKTaH IbIPY, CAIKBIH/IATY JKOHE BUIFAIBI KYpFaTy. ¥YHTAKThI KENTIPY
KOHE KXYy CYBIHBIH, BaKyyMIBIK alapaTrapja CYWbUITY TeMIIepaTypachlH PETTEY.
CelHamMamappl 1piKTEYy JKOHE €Jiey TalJaMachlH >KYprizy. OHIAIpiC TPOIECCiHIH
askTanybiH oenruiey. XKyy, Kenripy, ycakray camachlH, ChIFy Jopexkecid 6akputay. Ko
ra3 aHaJu3aTOPbIHBIH KOMErIMEH MHEPTTI OpTajarbl OTTErl MeJUIEpiH alKbIHAAY.
OHIIPICTIK aKayabl - YHTAKTBhIH >KEHTEKTENylH, KbIIIKBUIAAHYBIH K00. Enexrepmi
aybICTBIpY. ¥HTAaK TMeH eJjeHaiHi emmey. JlalblH eHiMIl >KuHakTay. Keizmer
KOPCETUIETIH >KaOJBIKThl OacKapy »oHE PETKE KEeNTIPy, OHbI KOHJEYre KaTbICy.
TexHHUKaNBIK KY)KaTTaMaHbI )KYPTi3y.

bimyre Tuic: TycTi MeTa/l YHTaKTapblH OHAIPY/IIH TEXHOJOTHSIIBIK MPOIECCI,
KYFBIII  KYpalJapJblH, KENTipy  arperaTrTapblHbIH, JOUIpMEHACPIiH,
KOCIIAJIayBIIIITAPbIH, MTHEBMOKOIIKTEP/IIH, €JIEKTEeP/iH, NUTI03 BICKIPMAaTapbIHbIH,
CY3T1IEP/IiH, COPFBUIAPBIH J)KOHE YHTAK OHIIPICIHE KAThICTHI 0acKa J1a ka0 IbIKTapIbIH
KYPBUIBICHI, METa/Ul VHTAaKTBIH HETI3T1 KachueTTepi, KYPBUIBICHI MEH camachlHa
KOMBUIATHIH TajanTap, eJIeK TalJaMachlH KYPri3y 9JICTEMEeC], METalJI YHTAKTaPbIHBIH
ayKbIMJIBl CAJIMaKTaphIHa MEMJIEKETTIK CTAHIAPT JKOHE OJIAPABIH XHUMHUSIIBIK KYPaMBbl,
KBI3MET KOPCETUIETIH *KaOABIKTaFhl TOK KYII XOHE KEpHEY, YCakK, 1pi, )KeHLUI jKOHE
aybIp YHTAKTap/Ibl OHJICY TOCUIEpl, KOMMYHHKAIIUS CYJIOACHI.



6. Meran yHTak eHIipiCiHIETI anmapaTmsl 4-pa3psz

XKymbic cunarramacel. TycTi MeTasul YHTaKTapblH a30TThIH UHEPTTI OpTachbiHa ce0y
, METaJJT YHTAKThI TIK KBUITHIpATy OapabaHmapbIHAa KbUITHIPATy MPOILECCIH KYPTi3y.
Anramkpel OYpIKKIIITI (PaKkUMsUIBIK KYpaMbl, KypaMbIHAaFbl KOMIIOHEHTTEP1 *KoHE
caipicThipMa OeTi OolbIHIIA ceOy JKOHE MUKIKypamjay. ACHanTbhlH KOPCETKII,
KYpPaMBbIHJIaFbl OTTET1 JKOHE MOJIIEPIEH THIC KBICHIM, TayapiblK YHTaKTBIH Kipy
OYpIKKIIIIHEH HIBIFYbI OOMBIHIIA ra3/bl pexXKUMMeEH celyi perrey. Eney tuimainirin
Oakputay. CelHaMalapIpl 1piKTEy JKOHE €JIeK TalllaMachliH JKYprizy. BypikkimTi
OyHKepre apTy >KoHe J1aiiblH ©HIM/I1 TYCIpY.

TycTi MeTanan *xacajiraH YHTaKThl TAPTY apKbUIbl HHEPTTI OpTaja METAJL YHTAK
JNalblHay TPOLECCIH JXoHE OUIKTUIIT aHarypjblM >KOFapbl annapariiblHbIH
OacIIbUTBIFBIMEH OCNTUICHIeH MapKalibl METaJT YHTAFbIH ajly YIIIH yCaKTay eHIMIEepiH
OeJsilieKTey TMpouecciH Kyprizy. JuipMeHnal aifamiKbl IIUKI3aTIEH TOJITHIPY.
TexHukanplK Maitnap/pl uKiKypamaay. [lneBMoGesekTey ycakTay KypbUIFbICHIHBIH
TepMETUKAJIBIFBIH OAKbIIAY.

TexHuKanbIK Ky>KaTTaMaHbI KYPrizy.

binyre Tuic: MeTaml yHTaKTapJlblH KacHUETlI MEH OJIapJblH camachlH Oakpuiay
oicTepl, YHTaKTapabl ce0y, ycakTay jKoHe OOJIIEKTey TEXHOJOTUSIIBIK MPOIECTEePIHIH
Heri37epi, OakplIay-eslley achnanTapblHbIH KYPBUIbICHI MEH MAakcaThbl, YHTaKTapra
TEXHUKAJIBIK ApTTap MEH MEMJICKETTIK CTaHapTTap OOMBIHIIIA KOWBUIATHIH TaNanTap.

7. Metai1 yHTaK OHAIPICIHET] anmmapaTiibl S-pa3psj

Kywmpic cunartamacel. TycTi MeTaljaH jkacaiafaH YHTAKThI TapTy apKbLUIbl HHEPTTI
opTajzia MeTajul YHTAaK JaibIHAAYy TPOLECCIH JKOHE OCNTUICeHreH MapKailbl MeTasljl
YHTaFrbIH ally YIIIH ycakTay eHIMIEepiH OeJleKTey MpOIECcCiH XKyprizy. benrim Oip
Oencenainiri 6ap YHTaKTHl aixy YIIiH MTHEBMOOOIIIEKTEY JXKYHWECIHIErl ra3 »XoHe
TEeMIIepaTypablK PEXUM/I, KYpaMbIHIAFbl OTTET1 MEH IIEKTEH ThIC KbICHIM/IbI PETTEY.

binyre tuic: OenriaeHreH MapKaibl METaJJI YHTAFbIH alyFa apHaJIFaH TapTy JKOHE
OOJIIIeKTey TEXHOJOTHUSACH, OJIApJbIH NUPOGOPIBIK KacueTi, Oakpuiay-eJiiey
anmapaTypachIHbIH MaKcaThl, KYPBUIBICH MEH MaialaHy epeKeci.

Twrran xkoHE CHpeK METaJLlI OHAIPICIHAET anmapaTibl
8. TuraH >xoHEe CHpPeK MeTaJLl OHipiCIHAETI anmnapaTisl 2-pa3paz

XKywmbic cunarramacel. Annaparypara IUKi3aTThl, XKapThliail @HIeATreH OHIMIEP/I],
XUMHKATTapbl Caly, epiTIHAUIEp MEH peareHTTep 1 KYIO JKoHe OUTIKTUIIr aHaFypIIbIM
JKOFapbl ammnapaTUIbIHBIH OacIIbUIBIFBIMEH KapThllail eHimaepal tycipy. Cysri -
IpECTEp MEH HYTY - CY3TIepAiH ToceMiH Kyy. JKaOAbIKThI (anmapaTypaHbl) KYMBICKA



TaWpIHIay KOHIHJE JXKYMBICTapAbl OpblHAAay. KbpI3MeT KepceTiieTiH >KaOIbIKTHIH
YKYMBICBIH/IaFbI aKayJIBIKTAPbl aHBIKTAY JKOHE KOIOFa KaThICY.

binyre Tuic: apThuIaTBIH MaTepHaiap MEH peareHTTEepAiH HEri3Ti KacuerTepi,
aOBIKTBIH MaKCaThl MCH OpHajacy TOCiMi, IIAPTThl CUTHAIN3AIUS, IIBIFAPbIIAThIH
OHIMHIH canachblHa KOMbUIATBIH TAJIANTap.

9. TuTaH XoHE CHpEK METaJL1 OHIpiCiHAET1 anmapaTmsl 3-pa3pan

KyMmbic cumarramachel. Amnmaparypara TEXHUKAJIBIK OHIMAEPAl: €pITIHILIEP,
KBIIIKBUIAAP, CUITLIEp, peareHTTep, KOMBIPTIAKTAp, KOHIIEHTpaTTap, >KapThlaal
OHJICNTEH OHIMJEpl Kyl xkoHe cany. KoilelpTnak, epitiHauiep, peareHTTepi
navieiaay. TynOa, cy3iHmal, utaM, kapThllaid OHIIPIITEH OHIM, JalblH OHIMII caly,
mbiFapy. TyHOaHBIH, IIJTAMHBIH TYHY JopexeciH Oakbuiay. TyHOaHbI eHIEy: KyYy,
KEeNTIpy oHE KhI3NbIpYy, OemmiekTen caiy, ejmey. EpiTiHIiHl, KOWBIPTIAKTHI
OymaHnbIpy. Apaiblk eHIMIEP/i Kecekieney, Kaita epity. Llmamabr MbIcChI3TaHabIpY
’KOHE OHBI OaKTapJaH Ccysri-pectepre aybIcThipy. [llnaM apanacThIpFBILITHIH MIaMaJaH
apTeiK THenyl. Ko OeH cy3inaini cysriieH oTkizy. Cysruiepre KbI3MET KOpCeTy,
Tazajay >KoHE OJap/bl )KMHAKTAy. BUIIKTLIIrT aHaFypJibIM KOFaphbl anmnapaTiibIHbIH
0acCIIbUIBIFBIMEH CLITUICY, TYHIBIPY, Ta3apTy, MIEKTPOIUTTI SJIEKTPOJIU3TE AalbIHIAY
XKOHEe Oacka Ja TEXHOJOTHSUIBIK HpouecTep OOWBIHIIA aHaFypiablM KypAedl
KYMBICTap/bl OPBIH/AY.

binyre Tuic: koMMyHHKalUs cyJ10achl, OaKblIay-eJlley aclanTapblHbIH MaKCaThl,
KOJITAaHBLITYBI )KOHE MalijallaHy epexeci, INKi3aT MeH MaTepHallJapIblH COPTTapbl MEH
MapKaJapbl, peareHTTep MEH MaTepHhalJapj/ibl LIBIFBIHAAY HOpMajaphl, oOJlapra
KOMBLIATHIH TaJlanTap, OPBIHJAIATHIH MIPOLIECTEP/IIH TEXHOIOTUSIIBIK PEXKUMIEPI.

10. TuTan xoHE CHPEK METaJUI OHIIPiCIHACTI anmapaTmsl 4-pa3paz

XKywmbic cumarramachl. BUNKTUIIIT aHAFypJbIM JKOFapbl anmnapaTlIbIHbIH
OacHIbUIBIFBIMEH CyJIb(daTTay, KYHIIPYAl KECeKTey, epiTy, CUITIISY, KalIIblHA KENTIPY
KoHE TYHABIPY, aruTanusiay, Cy3riiey, aiiaay, epiTy, KOHACHCAUAIAy, IEMEHTTEY,
pEKTUPUKALUSIIAY KOHE DTIEKTPOIKCTPAKIUAIAY, HIEKTPOIU3LY, THIPOIIU3ICY JKOHE
0acka /1a TEXHOJOTUSIIBIK TOCIMAEPMEH CUPEK METAIT TETPAXJIOPHUAIH ajy MPOLECCiH
Kyprizy. AmnmaparypaHblH (KaOJBIKTBIH): PEKTOPABIH, pEeKTHU(HUKATTAY
KYPBUIFBICBIHBIH  (0aFaHACBIHBIH), AapaJIaCTBIPFBIIITBHIH, JJIEKTP TOCTaraHHBIH,
KayCTU(PUKATOPABIH, BaKyyYMJBIK, OyJIaHIBIPY XKOHE CUITUICY KYPBUIFBUIAPBIHBIH;
CUITIHI OHJEY, ayBICTBIPBIN QXBIPATy JKOHE IMICIPy amlapaThbIHbIH, MEXaHHKAJIBIK
KPUCTAJUTH3aTOP/IBIH, KaliTa KOWBIPTIIAKTHl CYUBIITKBIIITHIH, MEIITIH JJICKTPOIU3IIK
BaHHAHBIH, ()JIOTOMAITMHAHBIH CY3Tiiep MeH 0acka jJa *KaOJbIKTapJblH JKYMBICHIH
Oackapy >koHe onapra KbI3MeT kepcety. [InkizarTel, MaTepuangap MEH XUMHKATTapAbl



MeJIepiiey. AnmnapaTypara CYWBIKTBIKTBIH TYCYlH, OHBIH JEHIeWiH, OHIMHIH
CyarapbIHa Kapai KbUDKYBIH, Cyapy (prierMachiHbIH CaHBIH OakpUIay. TemmepaTypaHsl,
CYABIH TYCYiH, OyJbl, KBICHIHKBI XKOHE CHUPETUITeH ra3nbl perrey. ChlHaMaliap bl
ipikrey. IIponecc 6apbichl MeH >KaObIKThIH Kal-KyWiH 6akbutay. [Ipouecc 6apbichiH
pertey. IlpomecTiH apaiblK Ke3eHIHJE MPOILECTIH asKTaly YaKbITbIH, >KapThlIai
OHIMJIEp MEH OHIMJEP/IH CarachlH OCNTijey. MEKTPOJIUTTI KypacToipy. EpiTiHaiHIH
KBIIIKBUIBIFBl MEH CUITUIITIH, CUITIHIH KOHIEHTPAUMSICHIH alKbIHIAY KOHE OJapibl
eHAey. KpI3MeT KoepceTineTiH >KaOIbIKThIH AaKayJbIFbIH aHBIKTAy MXOHE KOIO.
AmnmapaTypaHblH TEPMETHKAIBIFBIH TeKcepy. KBI3MET KepCeTiNeTiH Ka0IbIKTHI
KOHJICYTE KaThICY.

binyre tuic: op Typal yIATriJeri annaparrapAblH KYPhUIbICH Typajibl JKajIbl TYCIHIK,
OHJIIPICTIK TEXHUKAIBIK OKBITY MEKTENITepi OaFaapaaMachIHbIH KYKTEMECIHIeT] XUMUS
, bu3uka Heriznepi, KOMMYHUKAIUS CYJI0achl, KbI3MET KOPCETIJIETIH ydacKelep.ie
anmnapaTTapblHbIH Ti30€er1 cyi0achl, OpbIHAAIATHIH TEXHOJIOTHSIIBIK IPOLECTEP KOHE
OJIapJbIH PEXKUMICPI, TalbIH OHIMAEPIIH, XUMUKATTAPAbIH, PeareHTTepAiH, >KapThliai
OHIMJIEP/IiH canachlHa KOWBUIATHIH TANANTap, SJIEKTPOIUTTIH KYpaMbl, KOJIJaHBIIATHIH
epITIHALIEp, MaTepHaiiap, peareHTTep, CUPEeK MeTajjaplblH HETI3T1 KacHueTTepi,
KaOIBIKTHIH OHIIPYIIUTITIHE BIKIAT €TETIH (pakTopap.

11. Turan >xoHE CHPEK METaJUI OHIPiCIHACTI anmapaTsl S-pa3paz

Kymbic cunarramachkl. OHIIPICTIK OHIMIEP MEH Ta3allbIFbl KOFapbl METAJIJaH
CUPEK METaJUT TETPAXJIOPHUIIH ajy MPOIECCiH XKyprizy. JKaOabIKThIH THICTI KYMBIC
icrey pexuMin Oenriey. CyHBIKTBIH KaTThiFa (C:K) apaKaTbIHACHIH, CaJbICThIpMa
CaJIMarbl, THIFBI3JBIK XOHE €PITIHAIHIH MOJAIPIIri, )KapThllail ©eHIIpIIreH OHIM MEH
OHIMHIH JaspJBIFBl IOPEKEC] KOHE OJIApAbIH CarachlH alKbIHIay. Peakius arbIMbIH
perTey. PeareHTTepiH MIBIFBIHBIH €cenTey. benrinenren mapTrap OOWBIHIIIA METAIIBI
MeJTIIepJIey KoHE aly bl )KOHE OHbIH KOHIICHTPAIUSACHIH ecenTey. OHIMAUTITI 2 T )KOHe
OJlaH apThIK OaraHanapra KbI3MET KepceTy. AMNmaparTblH (3KaOJbIKTBIH) KYMBIC
KOPCETKIIIIH Ka3y/bl KYPrizy. TeXHOJOTUSIIBIK MPOIECTEPAIH OY3bITYBIHBIH aJIbIH
ary JK9HE KOIO.

binyre tuic: »&aOABIKTBIH, acCTIaNITAPABIH JIEKTP CYIOACH KOHE OJapIbl OacKapy
epekeci, CUpeK MeTallJap MEeTAJLTyprUsiChIHBIH HET13/Iepi, MEeTaJul HEMece >KapThliai
OHJCJITCH OHIM alyJIblH TE€XHOJIOTUSJIBIK TOCIMi, MEMJIEKETTIK CTaHJapTTap, METall
aldylbl apTTBIPY OJICTEpi, OPTAHBIH OTTErl KOPCETKIIIIHIH MaKcaThl >KOHE OHBIH
TEXHOJIOTHSUTBIK TIPOIIECKE BIKMAIIBI, MMPOIIECTEP IIH XMMHU3Mi, KOHIICHTPATTHI allyIbIH
TOJIBIKTBIK JOPEKECi, OHIM KapaMChI3ABIFBI MEH OHIIPICTIK BICHIPANTBHIH QJIJIBIH ATy
ToCUIAEPI.



AcBUI MeTaIUT OHIPiCIHETI aNMapaTIib]
12. Acbu1 MeTaJu1 OHAIPICIHET] anmapaTibl 3-pa3psas

Kymbic cumnarramachl. BUNKTUIIIT aHaFrypJibIM >KOFapbl anmnapaTlIbIHbIH
0acIIBUIBIFBIMEH aChbUl METaJbl, OJapJbIH TY3Japbl, YHTAaFblH JXKOHE Oacka 1a
OHIMJIEPiH KbI3JBIPY, KYWAIPY, CUITLIEY, OHACY, OyIaHALIPY, TY3/bl KPUCTAIIIAHIBIPY,
EpITIH/IHI CY3TLICY XKoHE LIEMEHTTEY, OHIM/II CyIb(QUATEHAIPY KOHE KOocTaJapbiH 0oy
apKBLIbI aly MpolecCiH Xyprizy. KapTelnaih eHIMAEpP MEH pPEaKTUBTEPAl KENTipy,
ycakTay, Kyy, blAbICTapFa caily, TackiManjay. KenTipy nemrepiH, mkapTapisbl,
TUIpMEHACP/Il, eNEeKTeP/l KoHe 0acka /1a KbI3MET KOPCETIIETIH KaOAbIKTapFa KbI3MET
KOPCETY JKOHE OJIap bl KOHEYTE KAThICY.

binyre THic: KonIaHBIIATHIH Ka0ABIKTAp MEH aCManTapIblH KYPBUIBICH TYpasbl
HET13T1 TYCIHIK, KOJJIAHBIJIATBIH €pPITIHAUICp, KBIIIKbUIAAP, KapThulal eHIMIEPIiH
KYpambl, MaTepUAIIAPAbI IIBIFBIHAY HOPMAIAPhI, MAPTThl CUTHAIA3AITHS.

13. Acsun MeTaJU1 OHAIpICiHAET1 anmapaTmsl 4-pa3paz

XKymbic cumatraMmachl. ACbUT METaJIbI, OJap IbIH TY3/aphl, YHTAFBIH KoHE 0acka
na eHIMAEpiH KbI3ABIPY, KYHIIpy, CUITUICY, OHJeYy, OyJIaHAblpy, OHIM/II
CynbQUIATEHIPY MXOHE KOocHajapblH Oeiy, TY3[bl KPUCTAIJAHIBIPY, EpITIHAIHI
CY3TiJIey JKOHE IIEMEHTTEY apKbUIbl ajy MPOIECCIH KYprizy. MeTanabl KallblHA
KEJITIPY XoHe ycakTay. EpiTiHAl MeH KbIIIKbULABI aiiiay. KaxkeTTi KOHIIEHTpalus1aFbl
PEaKTUBTEP/Il, CPITIHAIHI, SIEKTPOIHUTTI JalbIHAay. MaTepuanasl Menike, peakTopra,
OakTapra cany. EpiTiH[l MEH 6HIMHIH TEeMIIEpaTypachl MEH CaJbICTHIPMAJIbl CaIMarblH
Oakpinay. Kyiimipy, maxTa, KajablH XKoHE Oacka ma TemTepre, Cy3ri-mpecrepre,
HeHTpudyranapra xoHe OyJaHablpy OakTapbl MEH Oacka Ja KbI3MET KOpPCETIJIeTiH
&KaOpIKTapFa KbI3MET KOPCETY JKOHE OJIap/Ibl )KOHIEYTe KaThICY.

binyre Twic: KbI3MET KOpPCETIIETIH >XKaOJBIKTapAbIH KYPBUIBICHI, ©HIIPIC
IPOLIECCIHIH TEXHOJIOTUSIChI, PEAKTHUB, KbIIIKbUIAAP, CUITIIEP/IIH KYpaMbl MEH KaCHETI,
pEaKTUBTEp MEH MaTepualap/bl IIBIFBIHAAY HOpPMaJlapbl, pPEaKTUBTEP/I,
KBIIIKBUIIAP/AbI, CIITUIEP/l )KOHE KYpaMbIHa achbll METaAap MaTepuangap/ibl cakray
epexect.

14. Acsin MeTaJU1 OHIpPICIHAET] anmapaTmsl S-pa3paz

Kympic cumarramachl. BUTIKTUTITT aHAFYPJIBIM JKOFaphl ammapaTiIbIHBIH
OacCIIBUIBIFBIMEH Ta3a achbUl METANJIbI, OJIApABIH TY3/aphl, YHTAFbIH jKOHE Oacka Ja
KOHJAMLMSIIBIK OHIMIEPiH adrHaK, METAT MEH ayblp epiTiHAUIEpal OaTKbIManapsl,
KOHIICHTpATTap, JKapThUlah eHIMIEp, JOM, epITIHAIHIH >KETULAIPIIYl KOHE
Kocnanap/AblH TYHOAchl apKbUIbl ally MPOLIECCIH Kyprizy. Marepuanmgap MeH



peakTuBTEepAl OakTapra, apajacThIpFBIIITAP MEH cysruiepre cany. Kepme MeH
PEaKTUBTEPJIiH TEMIIepaTypachl MEH CallbICTBHIpMaJIbl CaliMaFblH OaKplIay.
CeiHaManapapl ipikTey, acbul MeTajgap MEH KOCTaNapblH TY3IapbIH TYHIBIPYIBIH
TOJIBIKTBIFBIH TEKCEepy. OHIMAI anmapartan aiy (IbiFapy). DIEKTp KYPbUIFbLIApbIHA,
apaylacTBIPFRINIITAPFA, CY3TUIepre, KOMMYHHKAUsUIAp MEH Oacka jJa >kabIbIKTapra
KbI3MET KOPCETY JKOHE OJIapIbl dKOHIEYTe KaThICY.

binyre Tuic: op Typal yJirigeri >kaOabIKTapAblH KYPBUIBICHI, TEXHOJIOTHSIIBIK
oTiepanysJIapAblH XUMUSIIBIK peakIusIaphl, TablH OHIMHIH, KapThUIal eHIMJIEP/IiH
KypaMbl MEH KaCHeTl >KOHE oOJlapFa KOWBLIATHIH TEXHUKAJBIK IIApTTap, KaTThI
PEaKTUBTEp MEH achUl METaIJapIblH KACHETTI MEH CBHIPTKbI CHUIMAThl OOWBIHIIA
KBIIIKBLIIBI AUKBIHIAY 9/I1CTEPI.

15. Acbu1 MeTaJu1 OHAIPiCiHET anmapaTibl 6-pa3psan

JKymbic cunarramachkl. Ta3a acbul METaJIIbl, OJapAbIH TY31apbl, YHTAFbIH KOHE
0acka Ja KOHAWIUSIBIK OHIMIepiH adduHakK, METAT MEH ayblp epITIHALICPIiH
OanKbIMasapbl, KOHIICHTpATTap, CPITIHAIHIH KETIIAIPLUTY1 )KOHE KOcTajgapIblH TYHOACHI
apKbUIbl aly MPOLECCIH KYPri3y.lIbIFapbUIaThIH METAJI MEH >KapThUlall eHIMIEP/IIH
carnachlH 0akpuiay. XKaOIbIK )KYMBICHIHBIH KOPCETKIIIIIH kKa3y JKOHE KeJleCl aybICHIM/IbI
KYMBICIICH KaMTaMachl3 €Ty.

binyre tmic: KpI3MeT KOPCETIIETIH Ka0abIK KYPBUIBICBIHBIH €PEKIIEeIT, XUMHUS
KOHE METaJUTyprus Herizziepl, NailblH OHIMHIH, PEaKTUBTEpP, KbIIIKbUIAAP, CUITLIEP,
XKapThUlall OHIMACP/IH camachblHa KOWBIIATHIH TajamnTap, ayblp KOPBITIAJApAbIH,
KOHIIEHTpATTap MEH >KapThUIall OHIMIEPIIH op TYpJii TYPJIEPIH OHICYIIH TUIMII
PEXKUMIHE KOJI JKETKI3Y/IH 9JICTEpl, OHIM >KapaMChI3AbIFbIHBIH TYPJEPl, METAJJIbIH
maHa, epiTiHAiAe, ra3aa )Koraiay HopMajaphl )KOHE OHBIH aJlIbIH ally TOCLIAEpi.

Ty3 eHxipiciHaeri ammapaTs
16. Ty3 eHaipiciHAeri ammapaTmsl S-pa3psam

Kywmpic cumarramacel. Kpuomut, GTopnbl amoMuHUN, (QTOPIBI KOHE
KpEMHUU(TOPIIBI HATPUIAI TEXHOJOTHUSIIBIK OHAIPY MPOIECCiH OacKapy KYMBICTapbIH
yinectipy. XuMUSIIBIK €pITIHII HalbIHAAY, TICIpY, KENTipy, KaKeT OOJFaH XKarmanaa
OCBhl ydYacKelle Ke3 KEIreH TEXHOJOTHSUIBIK TMPOLECTi Kyprizy. TeXHOJOTHUSIIBIK
peXUMIre Ccolikec OENTrUIEHIeH TEMIIepaTypaHbl, KbICBIMJbI, KPUOJHT, (QTOPJIbI
ATIOMUHUN, QTOPIIBI )KOHE KPEMHUNUDTOPIIBI HATPUM €PITIHIICIHIH KOHIIEHTPAIUSICHIH,
NalblH OHIMHIH OENTIJIEHNeH bUIFaJl MalbI3blH KaMTaMmachl3 eTy. TeXHOJOTHSIIbIK
MPOLIECTIH OapBICHIH, KPUOJUT, (DTOPIIBI ATFOMUHUMN, QTOPIIBI )KOHE KPEMHHUU(PTOPIIBI
HATPUM amyAblH TEXHOJOTHSJIBIK MPOIECCIHIH OapiiblK Ke3eHIHJAE NalblH OHIMHIH
IIBIFYBl MEH CaIlachblH OaKbLIay-oJIIIIey aCTanTapbIHBIH KOPCETKIMTEPI MEH XUMUSITBIK



Taljlay HOTWXKeNepl OoibIHINA Oakbuiay. OHIMHIH JaspibIFbIH KO30€H MIOJBII
aliKpIHIay. TEeXHOMOTHSIIBIK PEKUM HOPMACBIHAH ayBITKyJap ceOenTepiHiH allJiblH ary
KOHE OJIapJIbl JK010. Peaktopap, cy3riiep, KenTipy MEITepiHiH )KYMBICHIH OaKblIay.
XKaOnbIkTel icke Kocy »koHe Tokrary. Ilicipy, cysriiey, Kenrtipy, XUMHSIIBIK
epITIHALIEP AalbIHAAY amnmapaTibuIapbl MEH KPUOIUT(TOPIIBI aTlOMUHUHN, (PTOPIIEI
KOHE KPEeMHUU(TOPIBI HATPUM OHJIPICIMEH alHaJbICAThIH Oacka Ja KOCINmTepIiH
KYMBICBIHA OacIIbUIBIK jkacay. JKaOabIK )KYMBICBIHBIH KOPCETKIIITEPIH ka3y, [IUKI3aT,
MaTepHall, KbIIIIKbUI IIBIFBIHBIH ecenTey. KaOIbIKThI )KOHICYTE KAThICY.

binyre Tuic: kpuoaut, QTOpabl amOMUHUNA, QTOPIBI XKOHE KPEMHUU(TOPIIBI
HATPUM alyJblH TEXHOJOTHSIBIK TOCIMI, KBI3MET KOPCETUICTIH TEXHOJOTHSIIBIK
IPOLIECTEPIH MOH1, TEXHOJOTHUSIIBIK PEKUM, KPUOJIHT, (DTOPIIBI AIFOMUHUN, QTOPIIBI
KOHE KPEeMHUUPTOPIBI HATPUUAIH (UUKA-XUMUSIIBIK JKOHE TEXHOJOTHSIIBIK
KacueTTepl, MKKI3aT kKoHEe JIaliblH OHIMHIH canachlHa KOWBUIATBIH TajamnTap, HEeri3ri
MOHE KOCAJIKBI JKa0 IbIKTBIH KYPBUIBICHI, OHIIPICTIK MIBIFBIHHBIH aJAbIH ATy TOCUIAEPI.

Kpuonur, dbropnsl amomMuHuii, GTOpIbl XKOHE KPEeMHUHUMTOPJIBI HATpHI

OHJIIPICIH/IE )KYMBICTAp/Abl YHIECTIPY JKoHE 4 KoHE S-pa3psaThl anmnapaTiibliapIbliH
KYMBICTAPBIH OACHIBIIBIKKA aJIFaH Ke3/e - 6-pa3psia.

ATnmapaTnisl — THIPOMETAJLTYpr
17. AnmapaTmisl — THAPOMETAILTYPT 2-pa3psy,

Kymbic cunarramacel. CinTizey OakTapblHAa KaJlAbIKTapAaH albIHFaH jKapaMbl
OHIMJIEPl CUITIIEY TPOIIECCIH KYPri3y, KIKTey BaHHAJIAPBIH/A IIJIaM KOWBIPTIAKTaH
KYM MEH MeTajul OeJIEeKTepiH KikTey (0emin anxy): OUTIKTUIIN aHaFrypJibIM >KOFapbl
anmapaTiibiHBIH ~ OaCIIBUIBIFBIMEH  Ca3TONBIPAK  OHIIPICIHIAE  IEJIOJI03IbI
KOMBIPTIIAKTHI TANBIHIAY.

DNEKTPOIUTTI MapraHel] eHIpici YIIiH epiTiHAl AalbIHAAY: MaTepuangapabl
nalbIHAy, CUITLIEY, TEMIPAl TYHIBIPY JKOHE €pITIH/IHI Ta3amay.

AmnmapartypaHsl MUKI3aT, €pITIHL, PEareHTIICH TONTHIPY. EpITiHAIHI KBI3ABIPY,
KBIIIKBUIIAPAbl OHACY, ChIHaMalap/bl 1piKTey, annaparTal eHIM/ll, HUTaMIbl HIbIFapy (
Tery). OHIIPICTIK WBIFBIHAAPABL 1pikTey. KyMmabl, MoImamabl, TUApPATTapiabl,
TyHOanmap bl Kyy. EpiTiHaini KankeiMaiay. KaxeTTi enmemaep/ai xacay: epiTiHIl MEH
KOMBIPTHAK JICHreiiH, TeMIepaTypa MeH 0acka ja kepcetkimTepai. Cy3uireH apkayiap
MEH TMaTPOHHBIH OHJENTEH KamnTamalapblH pereHeparusiay, nlaMHaH, KOKbBIMHAH
TazapTy >koHe kyy. Cy3ruiey TeceMmjiepiHe CaKTaHIBIPFBIII Kypaiaapabl CIHIAIPY.
[Tarponnarsr KanraManapabl aysicTeipy. Cy3rutepaid 6apabaHgapblHaH TOCEMJII aJbIIl
TacTay >KOHE ’aHa TeCeM/I1 0pay, OJap/ibl CIMMEH opay.

OHiMI1, TypJll MaTepuaIgap MEH KaJAbIKTapbsl TackIMajaay, eJIley, KUHay,
Tycipy. PeaktuBTepni enmen opay koHe biabicTapra cany. JKikreyimrepre,



pesepByapiapra, IUIaMFa TO3TIIITepre, Cy3ruiepre, KOPEKTeHIIprilTepre,
apaacTBIPFBINITApPFa, APl Topjap MeH 0acka J1a ka0 bIKTapFa KbI3MET KOPCETY JKOHE
OJIapJIbIH JKYMBICTAPBIH/IAFBl aKayJIBIKTap/Ibl aHBIKTAY KoHE k010. KypbUTFbuiapasl
Kyy, HayalapJbl, KYObIpJapasl, Cy)KMMaiap MEH Oacka Jda KOMMYHHUKAIMsIapIbl
Tazajay. BUTIKTLIIr aHaFypIIbIM JKOFaphl alfapaTIIbIHBIH OaCIIBUTBIFRIMEH 3-pa3psaTa
KO3JICJITeH KEKeJIEreH KYMBICTap bl OPBbIH/AY.

binyre Tuic: KbI3MET KOPCETINETIH >KaOJbIKTHIH >XYMBIC KaruaaThl,
KOMMYHHKaIMsIIap MEH arfmaparrap cyjia0achl, CUITUICY, XIKTEY, KOIOJAHIBIPY,
CY3TUJIey TEXHOJIOTHMSCHIH >KOHE KBhI3MET KOPCETLIETIiH 0acka /Ja TeXHOJIOTHSIIBIK
IpoLIeCTEP, PeareHTTepAl, KbIIIKbUIIAPAbI )KyMcay HopMamaphl, €piTiH/l, KOUBIPTIIAK,
IIUTaM, THUIAPATTHIH camnachlHa, KaJJABIKTApAbl CUITUICYTe, MIIaMIapabl JKIKTEyTe,
Cy3rijiey MatajgapblHa KOWBUIATHIH TaJaNTap, OHAIPICTIK KATABIKTAPIbI COPTTAFBIIITHIH
CY3TUIEpiH ayBICTBIPY €pekeci, MIMKI3aTTap MEeH MaTepuaifaplAblH COPTTapbl MEH
MapKajapbl, KbI3MET KOPCETIIETIH JKa0bIKTapAbIH KYMBICHIHAAFBI aKayJIBIKTApIbIH
ce6eb1 MEH oJiapbl KO TACUIACP1, KOTIK KOHE KOTEPTill MEXaHU3MACP 11 Maiganany
€pe’Keci, CUTaHJIN3aIUsl OPHATY.

18. Anmaparmsl — ruapoMeTaILTypr 3-pa3psg

Kymbic cumnarramachl. BUNKTUIIIT aHAFypJbIM >KOFapbl anmnapaTUIbIHbIH
OacCHIBUIBIFBIMEH OHIMJII CUITLICY, aruTanusuiay, epity, TYHIBIPY, KIKTEY, CY3Tiiey,
OyJIaHAbIPYy, aFbIHJbI KOHE >XyFaH Cy MEH EepITiHJIHI 3aJajChI3IaHIbIPy >KOHE
OeiiTapantaHasIpy, pITIHAIHI METAJUT MEH KOCBIHABLIAP/IaH Ta3apTy.

[IlnamM, KOWBIpTHAK, THAPOKBIIIKBLI, KapOOHAT XoHEe Oacka eHIMIepal
KOIOJIAaHJBIPY KoHE Kyy. CUITUIIK OaKpIManapabl TydipaeHaipy. KolbipTinak, epiTiHii
, peareHTTep, MeNaHwX JalblHAay. Amnmaparypara IIUKIKypam, KOMBIPTIAK, peareHt
MEH EpITIHJIHI TOJTBIPY, OJIApJbIH TEH O6JIiHylH >KOHE JEHreisiepiH Oakbliay.
Pearentti memmepney. OHiMal apanacteipy. THICTI KOHIIEHTpAUUSIIBI Oy, Ta3 *KoHE
XuMmpeareHTTepii oepinyi. KoiblpTnak, epiTiHIl *oHE CYyJbl COpY KOHE OepulyiH
perrey. EpiTiHIiHI Ta3apTKaHHAH KEHIH OHJACNTEH IMIMKIKYPaMJbl pereHepanusiay.
KoMMyHUKaMSIHBIH ayBICTBIPBUTYBI. MeETaNIbIH epiTiHAIep MeH TyHOamapaarsl
OeJiHICI KOHE OJIapJbIH CePITIHIAIIEPIHIH THIFBI3ABIFEL. KBI3MET KepceTuIeTiH
XKaOMBIKTHI 1CKE KOCY JKOHE TOKTaTy. ANMapaTypaHblH KaFAaibl MEH OHBIH THIFbI3/IBIK
repMeTUKaNBIFbIH Tekcepy. Cy3riney anmaparTapblHbIH ITUTMTaJIapbl MEH paMaiapbiH
KO3Fay. bakpinay-enmey — acnmanTapblHBIH ~ KOPCETKIMITEPiH  jKasy.
3anancel3gaHAbIPhUIFaH aFbIHABI )KOHE JKyFaH Cy MEH epiTiHiHl Tery. JKikreyimrep,
aBTOKJIABTAp, Cemaparopiap, KbUIBITKBIIITApP, arUTaTOPIapAblH Oak ammaparypachl,
0oJIaT KeCIeKTep, AMIPMEH, CY3ruiep, THAPOIYJbIEP, COJ aJFbIll, JASKOMIIO3ep,
muddy3op, KOIOJIATKBIII, KapOOHU3ATOp, COPFBI KoHE Oacka Ja >kKaOJbIKTapFa,



COHJIai-aK TEXHOJIOTHSUIBIK MPOIIECTe KOJJAAHBIIATHIH KOTEPTIlI-KOJiK Ka0IbIFbIHA
KBI3MET KOPCETY, ONAPIbIH JKYMBICHIHIAFBI aKayJIbIKTApbl K010. JKYMBIC OPHBIHBIH
Ta3aJbIFbIH CaKTay.

binyre Ttuic: KbI3MET KOPCETIIETIH KYPBUIFBI Typajibl HETI3r1 TYCIHIK,
anmapaTTapAblH 0acka TEXHOJOTHSUIBIK arperarrap MEH YyuacKelepMeH e3apa
OallmaHbIChl, TEXHOJOTHSUIBIK IMPOIECC >KOHE OHBI KYPTi3y epexkeci, XuMOakKblIay
YOCTIaphl, KOJJAHBUIATBIH CUITI, KBIIIKBLI, €PITIHAL, peareHTTep, KOUbIpTHAK, ILIaM
MeH 0Oacka Ja maTepuaingap MEH OHIMIEpAiH KypamMbl MEH HETi3rl KacHeTTepi,
KYpBUIFbIFa caly »XoHe ally KecTeci, Oy, ras, KOaryJsHT >XoHe Oacka jaa
MaTepUalIap/blH JKyMcay HoOpMalapbl JKoHE oOJapAbl a3zalTy Tocuiaepl,
KOHLIEHTPALHUSIChIH, TEMIIEpaTypaHbl, KOWUBIPTIAKTBIH, €PITIHAIHIH CalbICThIPMaJbl
CaJMarblH aWKBIHIIAY €pekeci MEH Tociiaepi, MIMKIKypaMm, peareHT, OIeK, Iiam,
Ta3apThUIFaH €PITIHAIHIH carnachlHa KOWBUIATHIH TajlanTap, peareHTTep i Meiepiey
TOCUIAEP1, JEKTP KOZFAITKBIIITAPABIH IIEKTI )KYKTEMEC1, aHaFypJIbIM KEH TaparaH
acranTap/blH, OaKplUIay-eJIIey >KOHE >KYMBIC KYpPaJIJapbIHBIH, XYK KOTEprill
MEXaHU3MIEP/IIH MaKCaThbl, KOJJAHbULY €peKecl jKOHE KYPBUIBICHI; XUMUS, (PU3HKA
Heri3epi.

Kymbic yariuepi:

1) CasTonbIpak eHIipici YIIiH OOKCHT KoHE Oacka Ja IMuKi3aT — OLTIKTLUIIr
aHaFypJIbIM JKOFaphl amnmnapaTilibIHbIH OacUIbUIBIFBIMEH aBTOKJIABTBIK CUITLIECY,
aBTOKJIaBTap/a KiTi OyMeH KbI3IbIPHUIATHIH AJIOMUHATTHI €PITIHAIHI KpPEeMHUNIEH
apbUITY IIPOIIECCIH KYPri3y;

2) BenbloKbIIKBLT — KOMBIPTIAK JalbIHAAY, KaliTa ©HAeyTe KaThICy;

3) Kagmuii rybkacel — OUTIKTUIITT aHAFYpJIbIM >KOFaphl amnmapaTiibIHBIH
0acCIIbUIBIFBIMEH €PITY JKOHE TYHIBIPY MPOLIECCIH KYPri3y;

4) KypambiHa Kajnaibichl 0ap Matepuaigap — TaChIMall1ay, KOHIIEHTPATTHI KYY,
EpITIH/IIHI CY3TICY;

5) Hukenb, k00anbT — TYHABIPY anmapaTrTapblHia METajAbl COJIaMEH TYHABIPY
HEMece CUITUIIK epiTiH/IIHI KapOOHHU3alMsUIay MPOIEeCTePiH KYPrizy;

6) Tyn6anap — cy3rijiey npouecTepit xKypri3y;

7) Kocnanap — ruapartapasl epiTy, CUITUICY, KOHIEHTPATTap bl TYHIBIPY apKbLIbI
EpITIHAIZIEH METallJl, arutTaTopyiapjAarbl, OOJaT KeCHEKTepAEeri MeTaIOUATapIbI
bpakusIbIK 66y MPOIECCIH XKYPTi3y;

8) OHIM XoHE KapThlIall ©HAENITeH OHIMEP - OUTIKTUIIN aHAFYPJIbIM KOFapbl
anmnapaTiibiHBIH OAaCIIBUIBIFBIMEH CY3TUIEY ammapaTTapblHia CY3Tiliey, Kyy JKoHe
Tazajay MpoIecTepiH Kyprizy;

9) T'uapaTThl KOWBIPTIAK - THUIApOCENaparopiapia, >KYyFbIIITap MEH
TUAPOAYBICTRIPFBIIITAPIa OHIMIIK THAPATTHI XYY JKOHE XKIKTEY MPOILECCIH KYPri3y;



10) Ca3ztombIpak, MbIC KOHIICHTPAThl TYKBUIbI OHAIPICIHACT] BUIFAT TapThUIFaH
KOMBIPTIAFbl — KyM (pakUUsAChiH 067y MaKCaThIH/IA KIKTEY MPOLECCIH KYPri3y;

11) Tykpurmap MeH KBIIIKBUIIAPABI CUITUICYACH ajdblHFaH KOMWBIPTIIAK -
MOJIIIpJICHIeH ePITIHAUIEPAl KOWJIaHABIPY JKOHE Oepy;

12) AnroMuHMIA OHIIPICIHACTI MEIUTIONO03/bIK KOWBIPTIIAK - TalbIHAAY, CY3Tijepre,
AITIOMHHATTHI €PITIHAIHI THAPOKOUBIPTIAKTApFa K10epy;

13) EpiTinainep - OUIKTUIIN aHaFypjbIM >KOFapbl anmnapaTiibIHbIH
0acHIBUTBIFBIMEH KOIOJIATKBIIITAP/Ia TYHIBIPY (MOJIIPIETY) >KOHE ceJanfbimTa (
[IEMEHTATOp/1a) METaJJl MEH KocTajiapaH Ta3aprTy;

14) AnOMUHATTHI €PITIHAUIED - OUTIKTUIITT aHAFYPJIBIM >KOFAaphl anmapaTiibIHbIH
OacHIbUIBIFBIMEH JIEKOIIe3ap/a Oypay oJIiciMeH axbIpaTy, "TanOa" malbiHIay HeMece
KapOoOHM3aTOpIap/a KapOoH1ay (KOMIPKBIIIKBLI Ta3blH aXbIPATy) MPOIIECCIH KYPTi3y;

15) Mar, ciiTi, allFOMUHAT JKOHE 0acKa J1a epiTiHAUIep, MBICCHI3IaHFAH YJICKTPOJIUT
- OUTIKTUIIN aHArypJbIM >OFapbl anmnapaTiiblHbIH OacClIbUIBIFBIMEH O€NTUIEHTeH
KOHIIEHTpAIIUSIFa )KOHE CaTBICTHIPMAIIbl calIMaKKa JeiiH Oysay MpoIecCiH XKyprizy;

16) Kpucrann coga — galplHaay; HaTpuil OMKapOOHATBHIH KapOOHAay >KoHE
KpUCTANAHBIPY, KPUCTATAApIbl CY3Tiiey >KOHE KENTIpy, oJapibl Yyry KoHEe cely
POLIECTEPIH XKYPTi3y;

17) Kagmuii Ty3bl — peareHTTepAl JaibIHAay, TYHIBIPY, KYY, KENTipy, YTy JKOHE
ce0y MpOoILeCTEePIH XKYPTri3y, OHIM/II bIIBICTAPFa CalY;

18) KyitxeHTek, To3aH, KypamMblHIa KaJalbIChl 0ap mMarepuaiaap - OUTIKTLIIT
aHarypJIbIM >KOFaphl anmapaTiIbiHBIH OacuibUIbIFbIMEH auddys3opiapaa 0Oak
anmnapaTypachblHbIH, TUIPMEHHIH, CY3Tilep MEH arbl3y 9MICiHIH KOMETrIMEH CLITLIeY
IIPOLIECTEPIH XKYPTi3y;

19) Cupek MeTanabl HIMKI3AT - KIKTEY, €pITy KOHE CY3riiey MPOLECTEPIH KYPrizy;

20) deppoBanaauii - epiTIHIAIAETT OACTBI JIEMEHTTI TYHIBIPY MPOIECCIH KYPTi3y;

21) Hlmamaap — MBICCBI3IaHBIPY, KBIIKBIIAA €PITY, KbI3ABIPY KOHE ayaMeH ypiey
’KOJIBIMEH MBICTBI KO0, KOIOJIATKBIIITAp MEH Y3TilITepie KOIOJaTy )KOHE KYY;

22) DNEKTPOJIUTTI XPOM — XPOM aHTUAPUTI Oap OGapabaHaapabl aXXbIpaTy, OHbI apTy
, EPITIH/IHI TapTy XKOHE JIEKTPOJIU3TE Oepy.

19. AnmapaTmsI-ruApoMeTaLTypr 4-paspsz

XKymbic cunatramacsl. OHIMAL CUITUIEY, aTUTAlMsIIAY, €PITY, aXKbIpaTy, TYHIBIPY,
cy3riiey, OyJaHAbIpY, aFbIH/IbI )KOHE KYFaH Cy MEH €pITIH/IIHI 3a1aJIChI3IaHbIPY JKOHE
OeiiTapanTaHbIpy, OJapJaH METAIT Iy KoHe 3a71alIChI3AaH IbIPbUIFaH aFbIHIbBLIAPIbI
TOTY MYMKIHAITIH aiikpiHgay. EpiTiHaiHi Kocmajmapisl HEMece HETi3r1 MeTasibl
TYHABIPY, TyHOanmapabl ©HJEY apKbulbl Tazanay. EpitTiHainepni, KbIIIKbUIAAPbI,
KaJITIbIHA KEATIpYIIijep MeH O6acka Ja peareHTrepal memepiey. KoisipTiak, epitinmi



, TYHOAaHBIH KOHIIEHTPAIMSICHIH, CaJBICTBIPMAJIBl CalIMaFblH, TEMIIEPATypPaChiH,
allHaJBIMBIH JKOHE O0acka Ja KOPCETKIIITEpPIH peTTey KoHe Oakpuiay. Opra,
CaJIBICTBIPMAJIBI CaIMak, JKaFIaliblH, SPITIH/IIHI Ta3allay JoPEKECIHIH KOHIICHTPAIIHMACHI,
OHIM camachlH, MPOIECC PEAKIMICHIHBIH AasKTally YaKbITBIH, epITiHAIIEPIAiH
3aaJIChI3aHy JOPEXKECIH allKblHAay. AmnmapartapAbl Oakpuiay >KOHE OJlapbl
KOPEKTEHIIPYl peTTey, OCNTUICHIeH JopexkKee TEXHOJOTHUSIIBIK PEXKUMIl CaKTay.
OHIM/I1 aFbI3y Ta3aJIbIFBIH OaKbUIay. J[alibIH OHIM/II €CENKE ally KOHE MaTepHuayiap MEH
peareHTTep HIBIFBIHBL. KbI3MET KOpCeTUIeTIH KaOAbIKThl 0acKapy, OHBIH >Kall-KyiHiH
0akpliiay, peTKe KeNTIpy >KOHE JKeHJeyre KaThicy. Ke3eH-ke3eHIMEH TeKcepy KoHe
OaxpuIay JIIey KYpalIapblHbIH TETIT1H Ta3anay.

binyre Tuic: KbI3MET KOPCETUIETIH KaObIKThIH KYPBIIBICHI MEH TEXHUKAJIBIK
CUIIATTaMacChl, amnmaparTapabl COHMIPIM-KaFry TociMi, KbI3MET KOPCETUICTIH
XKaOJBIKTaFbl apMaTypaHbIH KYPbUIBICHI, MAaKCaThl MEH OpPHAJIACybl, epITIHALIEPIH
KOHIICHTPAIUACH, KOWBIPTIIAKTHIH TEMIIEPaTypachl, CalbICTHIPMAIbl CaJIMaFbl,
KOMBIPTIIAKTHIH TYHABIPBLTY JAOPEKEC], TYHIBIPY MPOILIECCIHAETI KOATyISIUSIHBIH POJIl,
OpPTaHBIH CYTEKTIK KOPCETKIIIIHIH TEXHOJIOTHUSIIBIK MPOLIECTErT MaHbI3bl MEH 9Cepi,
epITIH/I, CIITI, KBIIKBUIIBIH, MIBIFAPBIIATEIH ©OHIMHIH HET13I1 KacHETl, KypaMbl jKoHE
camachlHa KOWBUTATHIH TaJlallTap, OChI MPOIECTE KOJIJAHbUIATHIH MUKI3aTThIH TYpJepi
MEH CHUIIaTTaMachl, TEXHOJIOTHSIIBIK TPOIECTET1 ayBITKYIIBUIBIKTApFa 9Cep €TETiH
dakTopiap, MKKI3AT MEH MaTepyuaIaap/ bl OHIIPICTIK BICBIPAINITAYAbIH aJJIbIH ATy XKOHE
a3alTy TocuIIepl, MeTalIbl KOITEM alyabl KAMTaMachl3 €TETIH MPOLECTEP i XKYPrizy
oJlicTepl, PEXKUMIIK KapTajap, Kypaeil eMec chl30anap bl OKy epexesepl, KbIChIM
aCTBIHJIAa JKYMBIC ICTEHTIH BIIBICTAPIBI TaWJAIaHy epekenepi, TEeXHUKAIBIK
Ky’>KaTTaMaHbl JKYPri3y »OHE CakKTay epekecl, OHMIPICTIK-TEeXHUKAIBIK OKBITY
MEKTENTEePiHIH OaraapiiaMachl MIET1HAEC XUuMUsl, GU3MKa, TUAPABINKA, KbUTYy TEXHUKA,
AJIEKTPOTEXHUKA HET13/epi.

Kymbic yarinepi:

1) CasronbIpak eHJipicl YIIiH OOKCHUT >kKoHe 0acka Ja IMuKi3aT - OUTIKTUIITI
aHAFYPJIbIM JKOFaphl anmnapaTibiHbIH OaCHIBUIBIFBIMEH KITI OyMEH KbI3bIPbUIATHIH,
KBI3JIBIPATHIH JIEMEHTTEPMEH >Ka0IbIKTAIFaH, MEXaHUKAIBIK OPHAJIACTHIPBUTFAH KOHE
AaBTOKJIABTHIK KOWMBIPTIIAKTHI KON MOPTE CemapanusyiaHFaH Kypjaenl Kykheci Oap
aBTOKJIABTap/a AJIIOMUHATTHI €PITIH/IIHI KDEMHUIICH apbUITYy MPOIECCIH XKYPri3y;

2) I'unoxJoput — nabIHaaYy;
3) Kagmuii ryOKkacsl - epiTy KoHe TYHBIPY MPOLECCIH XKYPri3y, MEeKTI CUITLIEY;
4) Kplmkpi1aap, TYKbUIIAP - CUITLUICY, KBIIKBUIIAHBIPY, KOCTIATaplaH Ta3apTy
MPOIIECTEPIH KYPri3y, epiTIH/II TalbIH/AY;
5) Cinti GankpIManap - Ka3aHIbIKTapJa TYHABIPY MPOIECTEPiH XKYPrizy,
TyHOanapaaH MeTaul KOPOJIbKEIEPIH IbIFapY;



6) OHIM oHEe )KapThUIail OHJEITEH OHIMED - CY3TUIey anmnapaTTapbiHjia Cy3riiey,
XYYy JKOHE Tazajay MpoIEeCTepiH KYprizy;

7) Kocnanap — ruapattapasl €piTy, CUITUICY, KOHIIEHTPATTap bl TYHIBIPY apKbLIbI
epITIHAIACH MeTajul, ammaparTarbl MeTaJUIOMITapAbl JKOHE OonaT KecmeKTepi
(GpakusIIBIK 6611y IPOIECCIH KYPri3y;

8) CasTombIpak OHMIIPICIHIETI TUPATTHl KOUBIPTHAK — aBTOMATThI PEKUMIIC
OeNruIeHreH peXuM OOMBIHINA KBICHIM BIKMAIBIHAA >KYMBIC ICTEUTIH OuITENI
cy3ruiepze »xoHe cysruiey oeri 200 M2 neifiri guekini Cy3ruiepze cy3rijiey npoleccid
JKYprisy;

9) Epitinainep - arutatopiapia, cejairbimTa (leMeHTaTopaa) TeMip, KoOalbT,
KaJMHH, TaUIMi jkoHe 0acka Ja CHPEK METa/ul KOCMACBIH MBICTAH Ta3apTy KoHE
KOIOJIATKBIIITAp1a TYHJIBIPY (MOJIIPIIETy) MPOLECTEPIH KYPrizy;

10) AntoMuHAT epiTIHAUIEp - OUTIKTUTITT aHAFYPIBIM KOFaphl anmapaTIIbIHBIH
OacHIbUIBIFBIMEH JIEKOMIIE3ap/a Oypay 9/iCIMEH axkbIpaty, "TaHOa" AalibiHAay HEMECe
KapOoHM3aTOpapIa KapOoH1ay (KeMIPKBIIIKBLI ra3blH aXbIPaTy) MPOLIECCIH XKYPri3y;

11) Mar, cinTi, alFOMUHAT JKOHE 0acKa Jia epiTiHALIep, MBICCHI3IaHFAH YJICKTPOJIUT
- OeNriieHreH KOHIEHTpalMsfa >KOHE CalbICThIpMalibl cajiMakka JeiiH Oyrnay
IIPOIIECCIH KYPri3y;

12) PeakTuBTep - OUTIKTLIITT aHAFYPIIBIM JKOFAphl alllapaTIIbIHBIH OaCIIbLIBIFBIMEH
TabIHIAY

13) KapGoHnat comacel - ca3TombIpaK OHIIPICIHAET1 KaycTudukaTopiapaa
KaycTu(UKaImsIay mpoIecci Kyprizy;

14) KyibkeHTek, TO3aH, KypamblHJa KajlaWbichl Oap martepuanjgap -
nuddyzopnapaa 6ak anmapatypacblHbIH, TUIPMEHHIH, CY3TiJIep MEH aFbI3y OMICIHIH
KOMETIMEH CUITLJICY MPOIECTEPIH KYPTi3y;

15) Kanaiipl, k00anbT >xoHe 0acka aa MeTangapAblH XJIOPHUAbI - OUTIKTLIIrT
AHAFYPJIBIM KOFAPHI aNMapaTiIbIHBIH OaCHIBUIBIFBIMEH OHIMII €pITYy KOHE XJIopiay
apKbLIBI AIY;

16) DIEKTPOIUTTI XPOM — XPOM aHTHAPHUTTI €PITY JKOHE KYKIPT KBIIIKBUIBI KOHE
Oapuii TUPOTOTHIFBIMEH TYHBIPY MPOIECTEPIH KYPIi3y;

17) lllnamaap - KyKipTTi KYHAIpy.

20. AnmapaTmrsI-THAPOMETAILTYPT S-paspsz

Kympic cunarramacel. Martepuangapasl KbIIIKBIIMEH, CIITIMEH, XJIOPMEH,
AKCTPArcHTIICH OHJICY apKbUIbI Ta3apThUIFaH CPITiH/II, TUAPOKBIIIKBLUI, XJIOPUI, HATPUH
AHTUMOHATHI, KaJbIIMd CTAaHHUTI, KayCTHUKA COJIAChl KOHE Oacka Ja eHIMJi aiy
IPOIECIH JKYPri3y; KBI3ABIPATHIH 3JEMEHTTEPMEH >KaOJbIKTaJIFaH; MEXaHUKAJIBIK
OPHAJIACTHIPBUIFAH JKOHE aBTOKJIABTHIK KOWBIPTIAKTBI KOII MOPTE CemapamusiaHFaH



Kypaeni xyieci 0ap aBTOKIaBTap/aa ca3TOMbIpaK OHAIpici YIIIiH OOKCHT >KoHe Oacka 1a
IIMKI3aTThl aBTOKJIABTHIK CLIATLIIEY MPOLIECCIH XKYPrizy.

Kp3MeT kepceTineTiH kabapIKThl 0acKapy, OHBIH Kal-KyWiH Oalkay >kKoHE
OakplIay, TEXHOJOTHSUIBIK PEKHUMJI cakTay, Oakpuiay - eJIIey KypaJJapbIHbIH
KOPCETKIIITEPl kKoHE Tajiaay MoJIiMETTepi OOWBIHINA OHBIH MapaMEeTPJIEPiH PETTEY.
Arperarrapra epiTiHAIHIH, KOUBIPTHAKTBIH, XJIOPAbIH, CYJbIH, THIFbI3 ayaHbIH, Oy IbIH
TycylH perrey. CanbiCThIpManbl cajlMaK, €pITIHAl MEH KOWBbIpTHaK
KOHIICHTPAIIUSCHIHBIH, almapaTrTarbl KbICBIMHBIH, €PITIHAIHIH KYpPaMBIHIAaFbl
XJIOPUATIH, XJIOP TYCYiHIH OacTajay >KOHE asKTally YaKbITBIHBIH, TEXHOJOTHSIIBIK
MPOIIECTIH asKTaTy YaKbITHIHBIH K:T KaTHIHACHIH alKbIH/IAY JKOHE OHBI OCNTUICHTeH
mekTe caxkray. KoHlbIpTmak meH epiTIHAIAeH KOCHaJapAblH TOJIBIK AaJbIHYBIH,
IIBIFAPBUIATHIH OHIMHIH camackiH Oakpiiay. [IbrFappliaThiH ©HIMII €CENKe aiy.
Kypaeni eMmec XuMUSIBIK Tangay Kyprizy. DBuIikTijgiri a”arypiabiM TeMEH
anmapaTIIblIapAbIH KYMBICEIH YiJiecTipy. Ca3TOMBIPAKThI alyablH TEXHOJIOTHSIIBIK
IPOLIECCIHE KIPETIH KYMBICTAPABIH TOJIBIK €MeC KeIlleHIH OopbiHaay. JKeHeyre KaTbicy
KOHE >Ka0IbIK )KYMBICBIHBIH KOPCETKIIITEPIH JKa3y.

binyre Tuic: op Typii THUOTET1 %KaOAbIKTapIbIH, OAKbLIAY-0JIIIeYy aclanTapbIHbIH,
aBTOMATHKA JKOHE CHUTHAJIU3AIUsA KYPAJIJAPbIHBIH KYPBUIBICH], TEXHOJIOTHSIIBIK
OTIEpaIMsIIAP/IBIH, XUMUSUTBIK PEAKIUACH, PEXUMIIK KapTanap, IIHKI3aTThIH,
peareHTTEp MEH JailblH OHIMHIH camnachblHa KOWBUIATHIH TaJlallTap MEH TEXHUKAJIbIK
mIapTTap, KbI3MET KOPCETIEeTIH Xa0AbIKKa apHajfaH ChI30amapiel OKy TopTioi,
KOWBIPTIIAK TMEH KOHIEHCATThIH ©3/ITHEeH Ty3ely TociMi, KOWBIpTHAK TIeH
KOHJICHCATTHIH KOTI MOPTE Cemapariuschl Ke31HJe KbUTy aybICy HETi3/Iepi, XJIOPIbIH
KacHeTTepl )KOHE OHBIH TEXHOJIOTHSUIBIK MPOIIECTET1 POJIL.
Kymbic yariuepi:
1) Hukens, k06anbT, KaIMHIA )KOHE CUPEK TOMBIPAK JIEMEHTTEPIHIH TUAPOTOTHIFBI
— aly,
2) Hukens — mpormecti OITIKTUIINT aHAaFYpJIBIM JKOFaphl ammapaTIIbIHBIH
OaCIIBUIBLIFBIMEH JKYPTi3Y;
3) MBbIpbIlI TYKBUIIAPBI, TO3aH - CUITUIEY KOHE EpITIH/IIHI Ta3alay MpoLecTepiH
JKYprisy;
4) Ca3zromnbIpak eHIIpICiHAC THAPATTHI KOUBIPTIAK - cy3riiey 6eri 200 M2 JIEU1HT1
JUCKLTI CY3riiep/ie Cy3ruiey MpoIecCiH KYyprizy;
5) AnroMHuHAT epiTiHAICI — OOKCUTTI Ccy3rijey Kadatel 0ap cy3riiepiae TeKcepy
cy3rici;
6) TutaH - CUITITIEY MPOIIECCIH KYPTi3y JKOHE TIKIPUOEIIK OHIPICTE IEKTPOHUTTI
TY37aH XYY,



7) Kanaiibl, k00anbT skoHe 0acka Jja MeTaagap IbiH XJIOPHUIBI - OHIMII €pITY KOHE
XJIOpJay apKbLIbI aly.

21. AnmapaTmsl — THAPOMETAILTYPT 6-pa3psy

Kymeic cumarramachel. CiaTuiey oIiCIMEH, THUIApaTTapibl epiTy, HedeauH
KYWEXKEHTEriH, OOKCHTTI Hemece OacKa IMUKI3aTThl CUITIICY apKbUIBI HATPHUH
AJIOMUHATBIH JKOHE aTIOMUHUN THAPATHIH ally, OHIMII TYHBIPY, CY3Tiey, axbIparty,
OyJiay, CUpEK TONBIpAaK METajul OHIMJAEPIH €pITy, SKCTparupiiey, TYHAbIPY, CY3ruiey
JKOHE T.0. ’KOJIBIMEH ally MPOIIECCIH XYPTri3y. EpiTiHaiHI, KOMBIPTIIAKTHI OEpyIl peTTey
KOHE epITiHAIre eHrizuieTiH "TaHOaHbIH" caHblH ecentey. Kem KOMITOHEHTTI
EPITIHAIIEP MEH PEaKTUBTEP/l MalbIHAAYy, PEaKIMSHBIH asKTaJFaHbIH alKbIHIAY.
BynbIH, CyIbIH, THIFBI3 ayaHBIH IIBIFYBIH, amnmapaTTarbl BIABIPATYAbI, €PITIHIIHIH
IPOLIECKe KAaUTYyBIH, TEMIIEPATYpPaHbI )KoHE peakTopAsH pH opTackiH Oakpiiay.

benrinenren tepeHik OOWBIHIIA HUKEIBJI TYHABIPY MPOIECCIH XYPri3y,
KOWBIPTIIAKTHIH PEaKTOPFa OEpuTy JKbUIIAMIBIFBIH PETTEY, TEMIP YHTAFbIH MOJIIIIEPIICY,
aTOM acOPOIMOHJBIK aHAIM3ATOPBIH KOMETIMEH EepITIHAI KypaMbIHJaFbl HUKEJbII
alikpiHaay. [ MAOLMKIOH A HUKENb IIUIAMBIH €K1 I9pexKenl 0albITy MPOLIECCIH KYPrizy.
KoiibipTnak sxikreyimnin perrey. Kaxkerrti ecenteynepai opbinaay. IIbirapeuiaTein
eHIMI1 ecenke any. Ca3TombIpak >XKOHE CHUPEK METalll OHJIpICiHAE O1TIKTLIIr
aHAFYPJIBIM TOMEH anmapaTiibIHBIH KYMBICHIH O0acKapy.

binyre Tuic: KbI3MET KOPCETIIETIH Ka0bIKThIH KYPBUIBIMJIBIK €peKIIeNIKTEePI,
QTIOMUHUN TUAPOTOTHIFBIH Ty, HUKEIbJ, MBICTBI, KOOAIBTTHl CyNb(haTTay >KOHE
oJIapbl TOTBIKTAHFAH KOWBIPTIIAKTAH TYHJABIPY MPOIECCIHIH OapbIChlHA BIKMAN €Ty
TOCUIJIEPl, PEAKTUBTEP, KOMUBIPTHAK, KOI KOMIOHEHTTI €PITIH/I JAalbIHAAYy Tocuiaepi
YKOHE OJIap/IbIH canachblHa KOMBUIATHIH TaNaNTap, XUMUSUIIBIK pPEaKIusiiap.

JKacaHIp meennT XKacay ammapaTibIChl
22. XXacaHApI MICEINT XKacay allIapaTmbIChl 3-paspsaz

XKywmpic cunarramackl. BonbdpaM KBIMIKBUIBIH XYY MPOIECCIH XKYpPTi3y.
EpiTiHaiHiH TeMmeparypackl MEH CalbICThIpMaibl caliMarblH Oakbuiay. EpiTiHaiHi
cy3ruieyre aysIcThipy. Bakyym-cysriiepae cy3iHniHi Kyy. CbelHaManapasl 1piKTey.
Bakyym-cy3rinepaen eHimai Tycipy. OHIMII TaceiManaay. Bakyym-cysriiepgeri
TeceMIepAl aybICThIpy. KbI3MET KOPCETINIETIH Ka0IbIK KYMBICHIHAAFBI aKayJIbIKTap bl
AWKBIHJAY KIHE HKOIO.

binyre tuic: KyObIpiap MEH anmaparTap/iblH CYJI0achl, Cy3rijieyre KoHe Cy3ruiey
MaTachIHBIH CalachlHa KOWBIJIATHIH TallanTap, MIUKI3aTThIH, MaTepuaijgap MeH
IIbIFAPAThIH OHIMHIH HET13T1 KaCUEeTTeP1, OHIM/II THIFBIHAAY TOCUIIEPI.



23. XKacaHIH MEEIHT jKacay alapaTmbIiCH 4-pa3pan

Kympbic cunatrramachl. CUITUIEY apKbUIbl TY3AbI-KBIIIKBLIT )KOHE COJIalbl €pITiHAIHI
KOCITaJIapJiaH Ta3apTy MPOLECCiH XYPTri3y. AruraTopiap, KeI3AbIPFBIIITAp, COPFHLIAP,
KUHAKTAp, )KEJJETKIIITEp KoHE OChUIapFa KaThICTHI 0acKa J1a ammaparrapabl 0ackapy.
AruTtanus >KbUIIAMJIBIFBIH JKOHE KOWBIPTIIAK €PITIHAICIHIH IIUPKYJISAIUSACHIH PETTEY.
EpiTiHaiHIH caabICTBIPMAIIBI CaJIMAaFbIH, TEMIIEPATyPAChIH, KbIIIKbUIABIFBIH, JEHT€HiH,
ayaHblH OepinyiH Oakputay. CelHamaHbl ipikTey. KaxeTTi emmemaepal Kyprizy.
Bonbdpam KbIIKBUIBIH KETKI3y. MaTepuall HILIFBIHBIH €CeTKe ay.

binyre Ttuic: KongaHbUIaThIH XKa0bIKTap MEH Oakbuiay OJIIey achanTapbiHbIH
KYPBUIBICHI, OHJIPICTIK TEXHHUKAIBIK OKBITY MEKTENTepi OaraapiiaMachlHbIH
KYKTEMECIHIET1 XUMHUS, (PU3MKa HET13/1epl, CyTerl KOPCETKIIIIHIH MOHI OHE OHBIH
TEXHOJIOTHSIJIBIK TPOIECKE BIKMAIbl, EPITIHAUIEPAIH KypaMbl, epiTIHALIEp,
MaTepHaiiap, peareHTTePIiH HETi3ri KaCHeTTepl kKoHE OJIap/IblH carachblHa KOWBIIATHIH
TajanTap, MapTThl CUTHATU3AIIHS.

24, XacaH[apI MEEINT XKacay alapaTikIChl S-paspss

Kywmsic cunarramacsl. KocnanapasiH TyHOaIapbhlH cOaMeH €piTy, aruTanusiay,
CY3T1iIey, XJIOPJIbI ATIOMUHUMN KOHE XJIOPJIbl MarHUi epITIHAUIEPIH JalbIHIAY apKbLIbI
’KacaHAbl HICENUT ajy MPOILECCIH XYprizy. Arurtaropiap, Oynay KaOIbIKTapblH,
CY3ruIep/i, COPFbUIap/ibl, BAKYYyM-COPFBUIAPIBL, dKYK KOTEPTilll MAalTMHAIAPBIH OacKapy
. KaOabIKThIH *all KyHiH, OENTUIEHIeH TeXHOJOTHUSIIBIK pexxumal Oakpliay. EpiTinal
MEH KOMBIPTHAKTBIH *:T KAaThIHACHIH, CaJbICTHIPMajbl CaIMaFblH, KOHLEHTPALMICHIH
aiikpranay. Cy, Oy, THIFBI3 ayaHbIH TYCYiH ’KOHE bIABIpaybIH Oakbuiay. KoWbIpTIIaKThIH
COPBLITY JIOPEKECIH TEKCEPYy.

binyre tuic: op Typii TUNITEr] annapaTTapAblH KYPhUIbICHI, METAJLTyprus HET131epl,
XUMUSUTBIK PEAKIHsI, aHAFYPIbIM OHTAWJIBI CYTETi KOPCETKINIl Ke31HJE 3HSHIbI
KOCITaJIap Il KO0 MaKCaThIH/1a OHIPICTIK IPOILIECTIH OaphIChIHA BIKMAN €TY TOCUIIEPI,
€pITIHIIHIH, KOWBIPTHAKTbIH, AAlblH OHIMHIH KypaMbl MEH OJapAblH camachlHa
KOMBUIATHIH TaJlarTap.

ITnasmMaibIK KYpBUFBLIAPIBIH allIapaTIIbiChl
25. IInasManbIK KYpEUIFBLIAPABIH allapaTIibICE 4-pa3psay

Kymbic cunatramackl. MOHOTOTHIK KOHE METaUT XaJIbKOTCHUATEPIH: KPEMHUH,
KaJIMUI KoHE T.0. aly MPOIECCIH KYPrizy. TeXHOJOTHUSIIBIK KaOAbIKThl MPOLIECKE
nanpiHaay. Peaktopmap MeH kemiHi Oocary jkoHe Taszamay. llukikypamasl
KOPEKTEHIIPTiIlIKe cay.



MonomeTtprnepai 6akpuiay ke3aepine Kocy. IIporecc anapiHIa KOPEKTSHIIPTIIT
KYPBUIFBUIAPIBIH KYMBICHIH KOHE KYHEHIH TepMETHKAIBIFbIH Tekcepy. [1mazManbik
peakTopAarbl KOPEKTCHIIPTIII TYTIKTI OPTAIbIKTay. BaKkyyMIbIK COPFBIHBI KOCY JKOHE
elipy. DIEKTPOATaApAbl OacKa IUIa3MalblK IMIUITEPAE KUHAKTAY *KOHE OpTaJbIKTAy.
KbICBIM/TBI TEXHONTOTHSUIBIK Ka0IBIKTBIH 9PTYPIIl HYKTEIEPIHIE OIIIeY.

binyre Tuic: oFapbl XXHUTIKTI JI0Fa MJIa3MaJIbIK KYPBUIFBLUIAPIBIH KYPBUIBICHI,
TOMEH TeMIepaTypalibl IUla3MaZa YHTAK NEH XaOblH ally TocuIaepl, Iuia3zmara
OepinieTiH ra3 6eH eHIMIEPAiH KaCUETTEPI.

26. IInasmMaibIk KypsUFEUIAPABIH alIIapaTmibICH S-pa3psay

Kympic cunarramachkl. CypIK I1a3mMaja yiaip skaObIH aly MpPOIECCIH JKYPri3y.
Peakropmapabl mporecti kyprizy yirH skuHay. ChlHaMalapabl XUMHSUIBIK JKOHE
TPaHyJIOMETPHUSIIBIK TAAy YIIH IpIKTEy.

biyre THic: oCBI MPOIECTE KOJJIAHBIIATHIH Op TYPJIi THITET1 TEXHOJOTHSIIBIK
XKaOJBIKTBIH KYPBUIBICHI, KOFaphl JKUUTIKTI TeHepaTtopjap MEH TYPaKTHl TOK
TeHEPATOPBIHBIH CYJI0ACHI, MPOIIECTI KYPri3y OapbhICHIHIA KE3JIECETIH aKayIbIKTapIbIH
Typiaepi MeH ceOenTepi, OEpUIETIH Tra3 KYpaMbIHbIH JKOFapbl JKHUIIIKTI
reHepaTopiapAblH CUTIaTTaMacChIHa 9cep eTyil.

27. IInasmanblk, KYpsUFBUIAPABIH allIapaTibICHl 6-pa3psay

XKywmbic cunarramacel. [1na3manblk KYphUIFBIIa €peKIIe Ta3a xkoHe 0asy OaIKUTHIH
MeTangap MeH OanmKbpIManap sl (MOHOKPUCTANIAP MEH MOHOKPHUCTAIIBI YIIp) aily
mporeccid Kyprizy. [lma3smaTpoHapl OpHATy >KoHE peTke KenTipy. KypbulFbIHBI
MIaKayaplH BaKyyMIBIK JKYHECIH, MOJIIEpJiey KoHE OMepyIl KYpPBUIFbUIAPIBI,
niaasManblK  (akenal KOHE TYPaKThl TOK DIEKTp KepHeyl Koe3iH Oackapy.
DNEeKTPOATAPIbl ayBICTHIPY >KOHE IUIa3MaTPOHJIbI IIAFbIH JKOHHeY. BakyyMmibl
COpPFBLJIAP MEH THIFBIHJAY apMaTypachblH KeHJey. TeMeH KepHeyli ke3 OeH Oacka
ANEKTP KaOABIKTapblH KeHAeyre KaThicy. [lemTi Kocy, yCTaFblIThIH OeNriieHreH
IUaMeTPi )KoHE OATKBIFBIIITHIH TEXHOJIOTUSIIBIK PEKUMI HET131H/E KaOIbIK )KYMBICHIH
TaH/aay.

binyre THic: KpI3MET KOPCETUIETIH IJIa3MalblK KYPBUIFbUIAPABIH KYPBUIBIMJIBIK
EpeKIIeTiKTepl MEH oJiapFa ra3 xibepy epekmienikTepi, (usuka, XuMmusd,
AIEKTPOTEXHUKA, DJIEKTP OJIeMJIepl, BaKyyMIbIK TE€XHUKa HEri3/epi, Meurepje
BaKyyM/IbI aliKbIHAAY 9MIICTEPl KOHE aKKBIII TECIKTI 13/Iey anmapaTypacklH naigaiany
epekeci, MOHOKpPHUCTAJIFa apHaliFaH acTap MEH JalbIHAaMaHbl MIa3MalblK (akenre
KaThICTBl OpPHATACTHIPY, TUIa3MAJIBIK PEAKTOPIAPIbIH TEMIIEPATYPaNIbIK aiMaKTaphbl,
TEXHOJOTUSIIBIK KAOABIKTHIH 9P TYPJl aKayJIbIKTapbIHBIH ce0enTepl MEeH OJIap bl KO0
ToCUIAEPI.



ApHaiibl opTa OLTiM Tanan eTuie.

Ore Ta3a CcilITi MeTaIAap KOCIAIAPHIH ATy alapaTIibIChI
28. Ore Ta3a cinTi MeTaNAAp KOCHAJIAPHIH ATy
anmapaTmkbICH 3-pa3psy

XKymbic cumarramachl. BUNKTUTIIT aHAFypJibIM >KOFapbl anmnapaTUIbIHbIH
OaCHIBLTBIFBIMEH TEMIIEPATypachlH TOMEHJIETY >KOHE KOHJCHCATBHIH IPIKTEY 9ici
apKbUIBl CHpPEK CUITI METalJaplblH Cy epiTiHAlIepiHeH OeilopraHuKaibiK
KPUCTAIIAPBI ©CIPY MPOIIECCIH XKYPrizy. OTe Taza CuUITI MeTanaap KocmajapblH aayFa
Katbicy. JleMuHepanganran NpoTuiiii »oHe aybip ([2) cyasl naitpinaay. [lukizat nexn
MaTepHalIIbl KaObLIAAY; PEAaKTUBTEP IIMKI3aThl MEH XKapThllail OHJEITeH OHIMI1 dnepy
KOHE apTy KOHE OJIapJbl MeJIIepiiey.OeNriIeHTeH KOHIIEHTPpalMala KbIIIKbII, TY3
KOHE CUITI epITIHAUIepIH AailbiHAay. EpiTiHAIEpAiH THIFBI3ABIFBIH, CLITLIICIH,
KBIIIKBUIIBIFBIH alKbIHAQY. EpITIHAIHIH THIFBI3ALIFBIH, KOHIEHTpAIUsichl MeH pH
KaparaibiM TOCUIICPMEH PETTEY. 6T€ Ta3a 3aTTap ajy YIIH KOHE KpUCTalaapabl ocipy
YIIIH )XYMBICKA JailbIHIaly jkKoHE kKaOJbIKKa KbI3MET KepceTy. BakyyMIbIK copFbiFa
KbI3MeT kepceTy. ChiHamanapsl ipikrey. JlailblH eHIM/I1 eJien opay >koHe OYbIN-TYIO.
benrinenren HpIcaHAaFbl KY)KaTTaMaHBI )KYPTi3y.

binyre Tuic: mmki3ar, xapThUlaii ©HACNTeH OHIMJIEp, KOJJAAHBUIATHIH Ta3,
KOCBIMIIIA MaTepuaiaap, JablH OHIMACPIH (PU3UKAIBIK KOHE XUMUSIIBIK KACHUETI,
IMIMKI3aTKa, JalblH eHIMJEpre, KOChIMIIA MaTepuaijapra KOMbUIATHIH TEXHUKAJIBIK
mIapTTap MEH MEMJIEKETTIK CTaHJapT, KbI3MET KOPCETUIECTIH HETri3rl *oHE KOChIMIIA
XKaOpIKTap/bIH, OaKblIay ©JIIIey achanTapbl MEH aBTOMAaTHUKA KypaJlJapbIHbIH )KYMBIC
icTey KaruaarTapbl, epiTiHAIHIH pH, THIFBI3ABIFBlI JKOHE KOHLIEHTPALMICH TYpPaJibl
TYCIHIK >KOHE OJIapJbl OJIIICY TICUIAEpi, TaHOAHBI TETICTEY TICUIAEPi, BaKyyMIIBIK
TEeXHHUKA, (U3UKA, XUMHUS, SJIEKTPOTEXHUKA HET13/1epl.

29. OTe Ta3a ciyxTi MeTaigap KOCHalaphiH ajly almapaTikIChl 4-paspsj

XKymbic cunarramacel. TeMriepaTypacblH TOMEHJIETY *OHE KOHICHCATBIH 1PIKTEY
oiCl apKbUIbl CHUPEK CLITI METAJIJapAblH CYy €pITIHAUIEpIHEH OeHOopraHuKabIK
KpUCTALIApPABl  ©CIpy TPOIECCIH JKYprizy. DBUIKTIIIN aHaFypjiabIM KOFaphl
anmnapaTiibIHbIH OaCIIBUIBIFBIMEH THUICTI TUAPOOKCUATEP Il OeTapanTaHAbIPY apKbLIbI
eTe Taza aHruapusl (HocopbiH, MPOTHILIL XKoHE JeHTepieHTeH OpTO(OoCcOpIbIK
KBIIIKbUIIAPbI, nerdtepdocdarbid, auruapodocdaTbiH, CUPEK CLITI MeTalgapablH
MeTtadocdaThiH, KoHE 0acKa Ja KOCIHalIapJbl alxy IMPOIECCiH XKYPrizy. AYBIp CYIbI
OHBIH KypaMbIHJAFbl KaJAbIKTapJaH pereHepauusiiay. TaHOaHbl MOHTaxzaay,



KpUCTAITM3aTOpapabl )KHHaKTay. KbI3MeT KopceTUIeTiH NeITep MEH anmnapaTTapibl,
MEXaHU3MJICPi, DJICKTP KYPBUIFBUIAPBIH, OaKbuIay - OJIIey achanTapblH JKOHE
aBTOMAaTHKa KYpaJdapblH )KYMBICKA JTAUBIHJIAY KoHE KOCY.

bityre THic: TEXHOJOTUSIIBIK MPOIECTIH (PUBUKATBIK-XUMUSUIBIK HET13/1ep1, KbI3MET
KOPCETIJIETIH HETI3T1 OHE KOCHIMINA >KAOABIKTHIH KYPBUIBICHI, CyJa EpUTIH
KpUCTAIApIbl ©CIPY OICTepl MEH TEXHOJOTHSICHI, Mapa3uT KPUCTAIIAPJIBIH KOHE
KpUCTaJIIapAbIH 0acka Ja aKayJIbIKTaphIHBIH Maiiga 001y cebenTepi KoHe oJapAbl KO0
TOCUIIEP1, KbI3MET KOPCETUICTIH KaOABIKTHIH KYMBICBIH/IaFbl KEMIITUTIKTEP/I1 aHBIKTAY
MKOHE YKOI0 TACUIAEPI, )KapaMChI3bIK MEH OHIPICTIK IIBIFBIHHBIH aJAbIH Ty TICUIAEPI,
KaJIJIBIKTap Ikl KalTa OHJICY JKOHE OeHTapanTaHabplpy TeXHOJIOTHSICHI, JICKTPOTEXHHUKA
HeTri311epi.

30. Ore Ta3a ciTTi METAIIAp KOCHAIAPHIH ajly anapaTIibiCh S-pa3psj

XKymbic cumarramacel. THICTI THAPOOKCHUATEPAI OelTapanTaHIbIpy apKbLUIbl 6T
Taza aHruApua (GochOophiH, MPOTHIUI >KOHE HOeuTepieHreH opTo(PochOopIBIK
KBIIIKBUIIAPbI, nertepdocdartel, nuruapodocdaTTsl, CUpPEK CUITI METalaapIblH
metadocdaThiH, XKoHE OacKka Ja KocnaJapAbl ajlly mpouecciH xyprizy. Kei3abipy
KE31HJIe CLITI MeTajiap KOCIaJapbIHbIH IIBIFBIHBIH, OCIPUINeH KPUCTAIAp CarachiH
anpIKkTay. IlemTep MeH ammaparTtapibl, MEXaHU3MACPIi, SJEKTP KYPBUIFBLIAPHIH,
OakplIay-eJIIIey acanTapblH TalbIHIAY, KOCY KOHE OJIapFa KbI3MET KOPCETY.

binyre tuic: eTe Taza KocnajgapAbl ATy IbIH TE€XHOJIOTHUSUIBIK MTPOIECC], OHIIPICTIH
TEXHOJIOTHSUTBIK JKOHE ammapaTypajblK CYJIOAChl, OCHl TEXHOJIOTHS OOMBIHINA HETi3Ti
KOHE KOCBhIMINIa >KaOJBIKTBIH, OakbuIay-eJIley acrhantapbl >KoHE aBTOMaTHKa
KYpalJdapblHbIH KYPBUIBIMIBIK €pEKIICNIKTEPl, KbI3AbIPY KE31HJE CUITI MeTaiaap
KOCTaJapbIHBIH IIBIFBIHBIH aHBIKTAY OJICTEMECI, allbIHATBIH CIITI MeTajajap MEH
OCIpUITeH KpUCTAJIIap KOCHAIapbIHbIH CalachlHa KOMBLIATBIH TajanTap.

Cirrri MeTanmgap KocIalaphIHbIH THAPOTOTHIFHH ATy allllapaTIIbICEI

31. Cisri MeTanaap KOCHaTaphIHEIH IHIPOTOTHIFEH Ty
anmapaTHBICH 3-pa3psy,

Kympic cunarramacel. CUpek CiITI METalAbIH THAPOTOTHIK JKOHE TaJloTreHl
KOCIaJIapbIH ally MPOIIECCIH XKYprizyre Katbicy. EpiTinaini 6ynay. MbIc ieH KYMICTIH
OTE€ Ta3a TaJOTCHUATEPIH aiy. BUTIKTULIIrT aHarypibIM >KOFaphbl ammapaTiibIHbIH
OacIIbUIBIFBIMEH OENTUICHIeH KOHIIEHTpAalUsaga KbIIIKbUI, TY3, OHE CLITI
epITIHAIEPIH JMaifpiHaay. JlemMuHepanganrad Cyabl JalbIHAAY J>KOHE BICBITY
EpiTiHaiHIH THIFBI3ABIFBIH, KOHIIEHTpalusIchl MeH pH aHbikTay. Heri3ri xoHe KOCaJIKBI
XKaOMIBIKTHI JKYY XKOHE KYMBICKA JabIHAayFa KaThiCy. ChlHaManap/bl ipikTey, MalblH
OHIMJI1 OJIIIIeN opay >XoHe OYBIN-TYI. BakyyMmbIK COpFbIFa KbI3MET KOpCETY.



Kangeikrapaer Oelitapantanasipy. Illukizar meH wMaTepuwangapisl KaObuimay;
IIMKI3aTThI, PEAKTUBTEP/Ii, XKapThlJIall OHICITCH OHIMACP/II MOJIIIEpIIey KOHE apTy.
benrinenren HpicaHaarbl Ky>KaTTaMaHbI )KYPTi3y.

binyre twic: mmki3ar, kapThllaili ©HACITCH OHIMJEp, KOJJIAaHBUIATHIH Ta3,
KOCBIMIIIA MaTepuaiaap, JalblH OHIMACPIH (PU3UKAIBIK KOHE XUMUSIIBIK KACHUETI,
IIMKI3aTKA, JalblH OHIMJIEpre, KOChIMIIA MaTepHalapra KOWbUIATHIH TEXHUKAJIBIK
IapTTap MEH MEMJIEKETTIK CTAaHJapT, KbI3MET KOPCETUIETIH HETi3r1 *oHE KOChIMILA
XKaOIBIKTapAbIH, OaKblIay ©JIIIIey aclanTapbl MEH aBTOMAaTHKa KYPalAapbIHbIH KYMBIC
icTey KaruaaTTapsl, epitinaidiyg pH Typansl Tycinik xoHe pH KapamnaiibiM aaicTepmMeH
aHBIKTAy TACLIACPl, BAKYYMIBIK TEXHHKA HET13/Iepl, THAPOTOTHIK KOHIICHTPAIIUSICHIH
TUTPJICY apPKbUIBI JKOHE THIFBI3ABIFEI OOWBIHINA aHBIKTAy, KaJIJAbIKTapIbl
OeliTapanTaHIBIPy TEXHOJOTHSCHI, OpTa MEKTEMN asChiHAa (U3UKa, XUMUS KOHE
AJIEKTPOTEXHUKA HET13/epi.

32. Curri MeTanaap KOCHaJIapEIHBIH THAPOTOTHIFBIH ATy
anmapaTmbICH 4-pa3psz

Kywmbic cumarramachl. BUNKTUTITT aHAFYpJbIM JKOFaphl anmapaTiIbIHbIH
OaCIIBUTBIFBIMEH TAJIAAY KOHE OJIApAbl MYKHAT Ta3aliay apKbLUTbl CHPEK CLITI METaJIIbIH
TUAPOTOTHIK JKOHE TaJIOTeHJI KOCTalapblH ally MPOIECCiH Xyprizy. EpitimiHiH
TBHIFBI3JIBIFBIH, KOHIIEHTpauusichl MeH pH perrey. Cupek cuiTi MeTanaap/blH eTe Ta3a
IPOTHIAJIT XKOHE JACUTEPICHTEH THIPOTOTHIFBIH CY3TiIey *KoHE 0acKa Ja ToCUIIepMEeH
Tazanay. KpIIKbUI, Ty3 jKoHE CUITIHIH OENTUICHIeH KOHIICHTPAIUAIaFbl epITIHAICIH
nanbiaaay. KeI3aMeT KepCeTIIeTIH HET13r1 )KoHEe KOChIMINA Ka0ABbIKThI KYY, )KYMbBICKA
naibiHay, )kuHay. KpI3MeT KopCceTUIeTiH MemTepiil, dJIEKTP KypbUIFbUIAPbIH, OaKblIay
- eJIIIICY acTanTapbl MEH aBTOMATHKA KYpaJIIapbIH )KYMBICKA TalbIHAAY KOHE KOCY.

binyre THic: TEXHOJIOTHSIBIK IMPOIECTIH (HU3UKAIBIK-XUMUSUIBIK HET13Aepi,
epiTiHAiHiH pH eey, epiTiHAIHIH KOHIEHTPAIUSICHIH alKbIHIAy TOCUIAEpl, OCHI
TEXHOJIOTHSUTBIK TIPOLIECTEP/Il KYPTI3YNiH aWbIPHIKIIA EPEKIIETIKTEePl, THIFBI3 JKOHE
BICTBIK Ta30€H XYMBIC 1CTEy epekecl, BaKyyMJbIK TEXHHUKA HEri3Jepi, KbI3MET
KOPCETUICTIH XKaOABIKTHIH KYMBICBIHIAFBl aKayJBIKTaApAbl AHBIKTAY KOHE KOO
TOCUIZIEPl, OHAIPICTIH TEXHOJOTHSIIBIK KOHE anmapaTypalibIK TOCIMI, dJIEKTPOTEXHHUKA,
ANIEKTPOHUKA, XUMUS, (PU3UKA HETI31EePi.

33. Cisri MeTanaap KOCIalaphIHEIH IHIPOTOTHIFBIH Ty
anmapaTmbICH S-pa3pan

XKywmpic cunarramacel. Tangay skoHe oapbl MYKHUST Ta3ajay apKbUIbl CUPEK CLITI
METAJIBIH THAPOTOTHIK XOHE TaJOTeHAI KOCHalapblH aly MPOIECCiH KYprizy.
TexHOJNIOTUANBIK MPOLECTiH 6H OOMBIHAA CHUPEK CUITI MeTaijap KochalapbIHbIH



HMOHJIBIK JKOHE 3JICKTP OTKI3TIITITiH ejmey. Herisri jkoHe KOChIMINA a0IbIKThIH
TEXHOJIOTHSIJIBIK CYJI0AChIHBIH TE€PMETHUKAIBIFBIH TeKkcepy. KpI3MeT KkepceTiieTiH
HeITep/i, IJASKTP KYPBUIFbUIAPBIH, OaKbLIay-eJIey acranTapbl MEH aBTOMaTHKa
KYypaJIIapbIH )KYMBICKA TaWbIHAAY XKOHE KOCY.

binyre Ttwic: ochl TexHONOTHS OOWBIHINA HET13T1 JKOHE KOCHIMINA JKa0IBIKTHIH
KYPBUIBIMJIBIK €pPEeKIIEeTIKTepl, CUPEK CUITI MeTaliJlap KOCIaJapbIHbIH HOHJIBIK KOHE
3JEKTP OTKI3TIIUTITIH OJIIey 9JICTEMECi, MEeTajul >KOHE KBapl] XaOJbIKTapbIHbIH
TePMETHUKAJIBIFBIH TEKCEPY OAICTepi, OJap/AblH KYMBICHIHJAFbl aKayJIbIKTapIbl KOO
ToCUIAEPI.

34. Cupexk TombIpaK MJIEMEHTTEPIH aXXBIPATy KOHIHET]
anmaparmkl S-pa3psf

Kympic cumartamachl. BUTIKTIIIN aHaFypJibIM JKOFapbl amnmapaTIibIHBIH
0aclIbUTBIFBIMEH MOH alIMacy >KOHE JJII0AHT JallbIiHAAy 9MICIMEH CUPEK TOIbIPAK
AJIEMEHTTEPIH aXbIpaTy MpOIEeCcCiH XKyprizy. baranamapra maifplp camy. AJFalIKbl
epITIHALIEPAl AaiibIHaAY KoHE Oepy. MbIC Cupek TombIpak 3JIEeMEHTTEPIH OaraHaIapra
copOuusiay TporecciH xyprizy. EpiTiHIl KbUILIaMABIKTapblH KypHAIIFa Ka3ybl
KYprizy, abiaFad Qpaxkuusiaapasiy pH Monaepi. KpIIKbUIbI MEH CUITUTITIH alKbIHAAY
YKOHIHJIE Tajaay KYpri3y.

binyre twuic: anfamkel epiTIHAUIEPAIH, OasyIaTKbIIITAD MEH 3JH0aHTTAP]IbIH
KO3Fajly CYJI0achl, CHPEK TOMBIPAK JIEMEHTTEPAIH *KEKE TOTHIKTAH IBIPFIIITAPBIH ATy
TEXHOJIOTHSACHI, OpTa MEKTelN OarjapjaMachl MEH apHalbl TEXMHUHUMYM IIETiHJE
XUMUS HET13/71ePi, TEXHOJIOTHSUIBIK KOHE anmapaTypasiblK cyyidanap, HOH aIMaCcThIPFBIII
LIAaMBIP MEH PEAKTUBTEPre KOMBUIATHIH TalamnTap.

35. Cupek TombIpak AJIEMEHTTEPiH aXXBIPaTy KOHIHIET1
anmapaTiisl 6-pa3psay

XKywmpic cunarramacel. MloH anmacy 'koHe OeNTiIeHIeH KOHIEHTPalUsaaa STI0aHT
JMaWbIHIIay OICIMEH CHPEK TOIBIpaK 3JIEMEHTTEPIH aXbIpaTy MPOIECCIH KYPTi3y.
EpiTinainiH Oepuly >KbUIIAMBIFBIH PETTEY KoHE (pakuusiapabl ipikrey. EpiTiHaini
pereHepanusiay KoHE aybITKYIIBUIBIK OOJIFaH Karjaiija axpIpaTy MpPOIECCIHE
e3repictep eHrizy. MoH anMacTbIpFbIl MAKWbIp JalbIHAAY .

binyre Tuic: KemieH KaJdbIITACTBIPYLIBI XpPOMOTOTpadUsHBIH HETi3Aepi,
ANEMEHTTEPAIH a)Xblpay caracblHa OHE MPOILECTIH OHAIPYIILIIriHE BIKNAJT €TETIH
dakTopiap, MOH aJIMACTBIPFHINI MIANWBIP, KATHOH OasyJNaTKBIIITaAp MEH TYPJl KEIIeH
KaJIBIMTACTBIPFBIITAPIBIH KACHETTEPI.



KYKipT KBIIIKBUIEI Ca3TONMBIPAKTH JAHBIHAAY aIMapaTIIGICET
36. KykipT KBIIIKBLIHI Ca3TOMBIPAKTHL AAHBIHAAY
anmapaTHIBICH 2-pa3psy,

Kymbic cumarramachl. BUTKTUTITT aHAFypJibIM JKOFaphl anmapaTHIbIHBIH
0aCHIBLIBIFBIMEH KYKIPTTI KBIIIKBUI Ca3TOMbBIPAK OHJIPICIHIH MPOLECCIH KYPrizy.
['unparThl ycakray >koHE KOMChITY. KyKIpT KbIIIKBUIBIH KOHE Ca3TOIbIPAK TUAPATHIH
xeTkizy. lukikypamabl kazanasikka cany. Cintiiepal Hayara tycipy. CybiraH
Ca3TOMBIPAaKThl HayaJlaH ajly >KOHE OHBI TachIMajjay, KeJiK >KaOJbIFbIHA KbI3MET
KOpCeTy.

bityre Thic: KOMMyHHKalUs cyi10achl, KbIIIKBUI MEH MaTepHaJIbl TaChIMAJIIAy
epexeci, KbIIIKbUT MEH JIaliblH OHIMHIH carachblHa KOMBUIATBIH TaJIaITap.

37. KyKipT KBIIIKBLIEI Ca3TOMBIPAKTHL JaHBIHAAY
anmapaTmbICH 3-pa3psz

JKympIc cumaTTaMachkl. KYKIPTTI KBIIIKBUT Ca3TOIBIPaK OHIIPICIHIH IPOIECCiH
Kyprizy. KyKipT KbIIIKbUIBIH 5KOHE Ca3TOMNBIPAK T'UpaThiH MeJuiepiaey. Epitinainep
MEH KBIIIKbUIIAPABIH KOHIICHTPALUUACHIH alKpiHaay. [IpolecTiH TemmepaTypaibik
peXUMIH Oakpulay. PeaklMsHbBIH asKTalyblH KOHE Ca3TONBIPAKThI KPUCTAIAHIBIPY b
anikpiHay. CeiHamanapael ipikrey. CuUiTiHIH cyyblH Oakpuiay. Kapa kKa3zaHIbpIKTapra,
apajacThIPFBILITApFa, COpPFbIIApFa oHe Oacka /Ja >KaOAbIKTapra KbI3MET KOpCETY.
[IMK13aTTBIH KYMCAIyblH JKOHE OHIMHIH LIBIFYbIH ecentey. KpI3MeT KepceTineTiH
&KaOJIbIK JKYMBICBIH/IAFbl aKayJIBIKTap bl aHBIKTAY KOHE OJIap/Ibl JKOIO.

binyre Tuic: KYKIpT KBIIIKBUIBIHBIH, Ca3TOMBIPAK THAPATHIHBIH KOHE JabIH
OHIMHIH HET13T1 KaCUeTTEeP1, KYKIPT KBIMIKBIIBI Ca3TOMBIPAKTHIH KATAIO MIapTHI.

OneKTpOIWT NalBIHIAY anmapaTIIbIChl
38. DnekTpomMT HalsIHAay alapaTIIbICH 3-pa3paz

XKymbic cumarramacel. Kocnazapibl K010 KoHE KBIMIKBIIABI €HT13y MaKcaThIHIA
KBI3JIBIPY, ayaHbl Ypjey, KYKIPT KBIIMIKBUIBIMEH Ta3allay apKbUIbl AJIEKTPOIHUT
JNaWbIHAay TPOIECCIH JKYPri3y »JKOHE Taljgamajapra COHWKeC DICKTPOJIHUT
MUPKYJSIHUACHIHA KOcy. JalbIHaanrad 3JeKTPOaUTTI mbiFapy. CopreLiapasl Oackapy
KOHE oJlapra KbI3MeT KepceTy. KBIMKbUT CaKTaWThIH KOWMAaapJbl, 3JICKTPOIUT
NalbIHAAyFa apHAJIFaH pe3epByapiapibl, KBIMKBII KYPBUIFBUIAPEl  MEH
KOMMYHHUKAITUSHBI TEKCEPy. DJIEKTPOJIUT TeMIIEPaTypachiH, THIFBI3 aya MEH OYIIbIH
OeplinyiH OakbUIay. DJIEKTPOJUTTI BaHHANAP/IA OHJICITEH JICKTPOJIUTTI HIBIFAPY KOHE
KYKIPT KBIIIKBLIBI MEH CYBIH THICTI MOJIIIEPIH KOCY apKbUIbI KBIIIKBIIIBIKTH PETTEY.



Kpblkbu1 MEeH Matepuain IIbIFBIHBIH aiiKpiHAay. PesepByaprnapnabl TyHOanapaaH
TazapTy. CaJbHUKTEP/l TOJNTHIPY KOHE COPFbUIAP/BI Mailiay. DIEKTPOIUTTI KaObLUIAay
KOHE TapTy.

binyre Ttuic: 3JIEKTPOJUTTI, KBIMIKBUIABI, KOHIEHCATTHI TachiMajjay
KOMMYHHUKALUACBIHBIH CYJIOAChl, 3JIEKTPOJUTTIH KYpambl, HETI3T1 KacHeTTepi MEH
TEMIIEpaTypachl, KOJAAHBUIATBIH PEareHTTep, LUMPKYJISALUS KbUIAAMABIFBI, KYKIPT
KBIIIKBUIBIHBIH Carachl MEH KOHLIEHTPALUUSIChIHA KOMBUIATBIH TajanTap, KbIIIKbUIIbI
cakTay >KOHE OHBIMEH JKYMBIC 1CTEY epeKeci.

Twran ryOkacsH TYCipy
39. Turan ryOkacsH TYCipy 3-pa3psa

Kymeic cumarramackl. MOWHAKTHI (CTAHOKTAPBI) PEAKIUSIIBIK MAaCCaHbl (TUTAH
ryOKachlH) MallMHaMEH YpFbulayFa JaibiHaay. MoiHaK IMeH KOXTEeMIpJl KeTepi
TachIMaJIay KypalJapbIMEH apKaHJay >KOHE TachIMalay. ¥ pFbUIay MalliHACHIHBIH
yCcTenine MOMHAK opHaTy. MoWHAKTHIH 1K1 0eTiH Ta3anay. KoxreMip/in OyiipiaepiH,
YCTIHTI1 )KOHE aCThIHFbI KAOBIKIIATAPbIH TOJATHIPY.

binyre Tuic: 0eTiH Tazanay epexkeci, apKaHJay epexeci )KoHe KOTepil TachiMaiaay
KypaJIapbelH OacKapy, MapTThl CUTHAIA3AIINA.

40. Turan ryOkachH TYCipy 4-paspszn

Kywmpic cunarramacbl. MoitHaKkTaH (CTakaHHAH) MalllMHAMEH, YPYIIbl OaaraMeH
HeMmece mephopaTOPMEH PEaKIUsIBIK MacCaHbl (THUTaH TyOKaHBI) IIBIFApY.
Kosxtemipai OyiipiepiH, YCTIHI1 »KOHE aCTBIHFBI KaOBIKIIaJlapblHAaH MalllMHAMEH
YpFbUIAY apKbUIbI Tazanay. TycipiiareH Oyiipaep/il, YCTIHI1 )KOHE aCTBIHFbI )KaKTapbIH
QJIJIBIH aJla CYpBITNITAy. PEAKIMSIIBIK MaCCaHbl YPFbLIAy KOHIHAET1 MallluHAHBI 0acKapy.

binyre tuic: yprbliayibl MalIMHAHBIH KYPBUIBICHI, OHAIPICTIK TEXHUKAIBIK OKBITY
MEKTenTepl OarmapiamMachl METiHAETT XUMUS KoHE (PU3HKA HETI3Jepl, PEaKIUsIIbIK
MacCaHbIH XMMHSUIBIK KYpaMmbl, YPFbUTAY MAIIMHACHIH MailalaHy epekeci oHe ypy
OasrrackiMeH, nepdopaTopMeH, acmamnTap *)oHe KypalJapMeH >KYMBIC 1CTey TIpTioi,
PEaKIUsIIBIK MacCaHbIH CHIPTKBI TYPi apKbUIBI CAallachlH aHBIKTAY SJIICTEPi, O3/ITHEH
JKaHYJIbIH aJJIbIH ay TOCLIIEepi.

MerTanzsl Terin — KyIOmb
41. Merangsl Terin — KylonisI 4-pa3psig
Kympbic cunarramacbl. MeTamn MeH 3J€KTPOIUTTI BaHHAJAaH BaKyyM-KyThlIapra

Kyto. Mertamibl Oap KyTbUIapJbl TachiMajijaay. DJIEKTPOJUTTI BaKyyM-KYTbUIapAaH
BaHHaJapra Kyro. MeTanasl BakKyyM-KyThUIapJaH OeJjiill KeYIoUIbl KyTbhUlapra



aybICTHIPHIT Kyt0. MeTamn 6eTiHeH nuiaM bl airy. BakyyM-KyTeutapabl, KyObIpiap MeH
cudoHIapAbl KATHI KaJFaH 3JICKTPOJIUTTEH, TYHOAa MEH IUIaMHaH Ta3apTy. Kei3mer
KOPCETUIETIH Ka0AbIK KYMBICHIHAFbl aKAYJIBIKTAP bl AaHBIKTAY KOHE OJIap/Ibl JKOIO.
binyre TuHic: PJEKTPOJUTTIH METajlaH aWbplpMa KacHUETTepi, aya >KOoHE
BaKyyM-KEIUIEP/IH TYPBICTHIFBIH, BaKyyM-KYTBUIAP/IBIH TEPMETUKAIBIFBIH TEKCEPY
MOHE acmanTap MEH Kypasiap/abl KOJJAaHy epexeci, BAKYyM-KYThUIApAblH KYPBUIBICHI,
IIAPTThl CUTHATU3AIHASHBI.
JKymbIcTappl TOTIN - KYIOMIBIHBIH OaCHIBUTBIFBIMEH aTKApFaH Ke3/e - 3-pa3psi.

Currini camymsl
42. CirTiHi caTynisl 3-pa3psj

Kywmpic cumarramacel. CinTiHIH KaTThl JKOHE CYWBIK (azamapweiH Oeiry.
TyHABIPYIIBI TOHA3BITKBIIITAPBIH, COPFbUIAP MEH OENTUIEHIeH KOHIIEHTPALMSIAaFbl
CLITIHI JaiiblH/IayFa apHaJFaH anmnapaTThl Oackapy. AmnmapaTka Cy KYIO »KOHE OFaH
claTiHI caimy. EpitiHaini KiTi OyMeH KbI3ABIPY JKOHE OJIap bl TYHIBIPFHIIIITAP/IA CYBITY.
KoiiblpTiiak MeH MesAipJIeHreH CUITIHI amnmaparypara TapTy. JKbulaHIIBIKTapabl
TOHA3bITy CYBIH KaObulgay YIIH Kaita Kocy. EpITiHAIHIH Temmeparypachl,
THIFBI3JBIFBIH, CUITIHIH KaObLIJay pe3epByapblHa arblll TYCYIH Oakbiiay.
CeiHamanapsl ipikTey. Martepuan NIBIFBIHBIH €CeNTeY JKOHE epITIHAI aibIH/ay.
KbI3MeT kepceTisieTiH Ka0abIK )KYMBICBIH/IAFbl AKAYJIBIKTAPbl AaHBIKTAY HKOHE OJIapAbl
KOIO.

binyre tuic: anmapaTThiH KYPBUIBICHI, CIITI €PTIHAICIH JalbIHAAY XKOHE OJIap IbIH
carachlHa KOWBUTATBIH TalamnTap, MaTepuall MIBIFBIHBI HOPMACHI, KBUIY OJIIICY
acrmanTapblH, apeoMeTpai, CUQOH KOHE aclanTap/sl Maiijanany epekeci, CUITIMEH
KYMBIC ICTEY JKOHE OHBI CaKTay €peKeci.

Karommsi
43. Karoamsl 2-pa3pszn

XKywmpic cunarramacel. Katoa Tazanay mMamndHachliHIa KaToj TaOarbIHBIH OCTiH,
AIEKTPOJIN3 aliMaFbIHIaFbl KaTOTHI KOHE JKaHAJIaphlH Ta3anay. Karoarapman pesnHa
KaOBIKTHI aly *oHE oJIapibl cany. KaTtonrap MeH mTaHramap/sl Tericrey. XKapamchis
KaToATap bl mbIFapy. KaTonrapapl katoy Ta3zajgay MamdHaIapbl MEH 0acka J1a KYMBIC
ydackenepine taceiManay. Katon tazanayiisl MammHazapibl 0ackapy, OFaH KbI3MET
KOPCETY JKOHE JKOHACYre KaThicy. MalllMHaHBIH [IMKJIOHBI MEH OYHKEpJIepiH TO3aHHAH
Tazanay. Jluckim kaToaTapaaH KaaAMUIIL aiy.

bimyre Tuic: TepMUT KoclachblHa KOWBUIATHIH TajamnTap, KaTOATapAbl Tazaay,
TY3€Ty JKOHE TachIMajay TOCUIAEpPi, KaTOM Tazajiay MalluHAIAp/IbIH JKYMBICHIH/IAFbI



aKayJIbIKTap bl aHBIKTAY OHE OJIapAbl KO0 SJICTepl, KOCY annapaTypachlH, acantap
MEH KypaJlJap/bl Naiiiaiany epekect, MapTThl CUTHAIU3ALIHS.

44. Karogmsl 3-pa3pazn

XKymbic cumarraMachl. BUNTIKTININ aHaFypiablM KOFapbl KaTOAIIBIHBIH
OacCIIBUTBIFBIMEH DJICKTPOJIMTTI BAaHHATIApFa KbI3MET KopceTy. EpiTinaiHiH alfHaIbICHIH
Oakputay. Katoarsl amy, karog TYHOACBIH aily, OHBbl €JIIIEY; KaTOATAp]bl BaHHAra
canein enmey. Karon, aHox »oHe OOPTTHIK IIMHANAPJbIH TYHICHENEepiH Ta3anay.
[ranranapasl cynbdarrad kyy. Kpicka TyHbIKTadymapasl xoro. Kaxerri
pearenttepai kocy. Kartoarapasl Tazanay >KeHIHIEr1 OUTIKTUIII aHAFrypibIM TOMEH
KYMBICHIBIIAPIBI OacKapy.

binyre Tuic: 3JIeKTpOSU3 MPOLECCIHIH HEri3aepi, 3JIEKTPoa, TyHicme
KYpPBUIFBUIAPBIHBIH calachlHa KOMBUIATBIH TajamnTap, 3JIEKTPOJIU3 MPOLECCIHAE KIHE
BaHHAJIAPJBIH KYMBICBIHJA KE3/IECETiH aKayJBIKTapJbl aHBIKTAy JKOHE KOIO,
Kypajgap/sl )KOHE acmanTapibl MaijanaHy epexeci, KaTOATapAbl ChLABIPY, Tazaaay
KOHE OpHATY epexeci.

45. Karoamsl 4-pa3pszn

XKywmpbic cunmarramachl. DJIEKTPOJMUTTI BaHHalIapra KbI3MET KOPCETY.
Marpunanapasl HeMece KaTOATapIbl NalblHIAy JKOHE OJapibl BaHHalapra
OpHaJaCThIPy, TOpJIaHOaFaH HET13/IeT1 MaTpuIlaTap MEH KaToATapibl BaHHAJIaplaH aiy,
MaTpHUIlaapAbl JKBUDKBITY. MarpumaiapjaH KaToj HeETi3IepiH HeMece KaToITaH
MmeTanabl any. Karog Herizaepin eHiey, MaTpuiiaiap, Katoarap, mTaHraaap, JOMUKTED
, AHOJITap, TUTAaHKAaJapIbl TY3€Ty, OJIApABI BICTHIK CYMEH XYY JKOHE OJIapAbl CKparnTaH,
cynb(daTTaH, mUIaM MEH epiTIHAiAeH Ta3apry. TyiicmenepaiH OETiH >XoHE
KaTOATapAblH JKUEKTEpIH Tazanay. Memmep Kaaajmapabl aybIcThipy. Karoarapmasi
pe3uHa KUEKTEPMEH >KaOIbIKTay. TepMHUT KOCIMACHIH MalbIHIAY, MaTpUIlaTIapibl
Maiiay JKOHE oJiap/bl CTaHOK HeMece ThIpMara uTy. MaTpuiiagan TOTHIKKaH KaOBIKThI
aiy, ojapzbl aMmanbramanus Hemece cyiabpuarey. Katon tabakTapblH 1pIKTEY KOHE
aKayJbUIapblH KapaMChl3 €Ty, KaroJ TaOaKTapblH KYThUIapFa, IaKeTTepre
opHanacTeipy. Katon Herizaep/iH ChipMalapblH BaroHra apTy YIIIH TE€HJEpre opar
Tyto. BaHHanapra, cTaHOKTapra KaToj KOTeprilTepre KbI3MeT KOPCETY.

binyre Tvic: KoagaHbUIATBIH JKa0bIK MEH acIanTapAblH KYPBUIBICHI, OHIPICTIK
TEXHUKAJBIK OKBITY MEKTENTEpl OaFIapiaMachIHBIH asChIHA DJICKTPOTEXHHUKA KOHE
AJIEKTPOXUMHUS HETI37iepl, KaToJ HeTi3JepiiH eJIeMi MEH camachlHa KOWBIIAThIH
TajanTap, >kapamJbl Heri3fgepAl UIbIFapyIbl apTThIPy TACUIAEpl, UIMEKTEY
KYMBICTAPBIH KYPri3y epekeci.



46. Karoams! S-pa3pan

Kympic cunarramacel. BaHHa cepusicblH MaTpuLapibl 1Iyre IalbiHaay,
AHOATAPJBl OPTAJIBIKTAY, MaTpULAIapIbl OPHAIACTBIPY YKOHE aily, MaTpHLaIap.bl
KapamcChI3 €Ty, KYMBIC ICTEI TYpFaH cepusuiapibl peTke kentipy. Karoarapael xyy,
KOCBIMIIIA PEAreHTTep/ll EHTI3y. OJEKTPOJU3 TMPOIECcCiH Kyprizy OoWbIHIIA
KYMBICTapAbl O1p yakbITTa Kyprizy. Kpi3MeT KkepceTinieTiH #KaOJbIKThIH,
KOJIJIAaHBIJIATBIH aclanTap MEH TETIKTepiH *KYMBICBIHIAFbl aKayJIbIKTapbl aHBIKTAY
JKOHE KO0, OJIAPJbI KOHIEYTe KaThICY.

binyre Tuic: op Typ:l yATiAET BAHHATAPABIH JIEKTPOIU3IIK KYPBUIFBICHI, OJApIbIH
KYPBUIBIMJIBIK €pEKILETIKTEP] )KOHE KbI3MET KOPCETY epexeci, HeT131epAlH canachblH
KOHE OJIap/blH >KapaMJbUIbIFbIH YJIFAUTY MailbI3bIH apTThIPY TACUIAEP], CIECaAPIBIK

KYMBIC.

KonBeprepmi
47. KonBeprepmii 2-pa3psa

Kymric cunarramacel. Kenemi tirinen 40 T npeiiiH, kemaeHeHiHeH 10 T aeiinTi
KOHBEpTEpJiepre KbI3MET KepceTyre KaTeicy. KoHBepTepilik Huiamabl aXbIpaTy >KOHE
Tazajay, OHBI KaiiTa OankpiTyra JaibiHAay. @urocTepal XKoHE CalKbIH
KarcelpManapsl AabiHaay. AifHaiMa maTepuangapbl, (IocTepal, cKpanTap.ibl
OyHKepJIepICH HeMece KYMBIC alaHIapblHaH aJbIll KYpeKIIenepre HeMece BaroHapra
caity. Kyro anannapbid, KOHBEpPTEp LIYHKBIPIAPbIH, TACHII IIBIFAPbUIATHIH XKOJIAAp/IbI
Tazanay. TeXHOJOTHUSIIBIK BIIBICTHI METalFa KYIOFa JalbIHAayFa, KOHBEpTEp
XKaOJIPIKTApbIH KOHE OHBIH OTKa Oepik KabaThIH )KOHJEYTe KAThICy. APTY KOHE KOIIK
KypajlapblHa, KBaplThl KENTIpy KYpbUIFbUIAPBIHA KbI3MET KOPCETY, OJIapiblH
KYMBICTApbIH/IaFbl AKAYJIBIKTAPAbl AHBIKTAY OHE >KOI0. BIIIKTIIIrT aHarypibM
KOFapbl KOHBEPTEpUIIHIH OacIIbUIBIFBIMEH 3-pa3psiaTa Ke3IeNreH KeKeJereH
KYMBICTapAbl OPBIH/AY.

binyre tuic: KOHBepTepaEpAIH KbI3MET €Ty KaFuJaThl, KOHBepTepai dyrepiey
KE31HJI€ KOJIJIaHbLJIAThIH OTKa OEpiK MaTepHualaap/ibiH KypaMbl MEH KacueTTepi, Kapa
MeTanabl OecceMepriey, Taszapry, (EeppOKOPBITIAHBI KOPBITY TEXHOJIOTHUSIIBIK
MPOLIECCIHIH HETi37iepi, TEXHOJOTHSUIBIK BIABICTHI METajFa KYIOFa JailbIHIAyIbIH
epeKIIeNiKTepl, OaTKBITBUIFAH METANJIbl TachIMalay TocUIIepl, KOJiK JKOHE apTy
KYpaJIJapblHbIH JKYK KOTEprilITIrl, KOHBEPTEPJl 3apsjaTaraH Ke3/Je KOWbLIaThIH
TayanTap, MapTThl CUTHATU3AIH.

Kenewmi Tirinen 40 T sxorapsl, kenneHeHiHeH 10 T )xorapbl KOHBEPTEPIEPre KbI3MET
KOPCETYre KaThbICKaH Ke3/e - 3-pa3ps/l.

48. KonBeprepmi 4-pa3psia



Kywmbic cunarramacel. Kenemi tirinen 40 T neiliH, kenaeHeHiHeH 10 T geiinri
KOHBEpTEpJIepe MTEeHHAEP 11 OecceMepiiey, Kapa MeTaIbl Ta3apTy, HeppOKOPHITIAHbI
KOPBITY TMPOLIECTEPIH KYpPrizy, KOHBepTep.l OalKbpITyFa JIaillblHAAYy, MeTajabl
KOHBEpTEpre cajlly HeMece KYIo, OUTIKTIIIT aHaFypJIbIM >KOFaphl KOHBEPTEPIiHIH
OacIBUIBIFBIMEH JaiibIH OHIM/II 1IbIFapy. KouBeprep i Oypy TeTiriH, oTTeri pypMachiH
, KOHBEpTEp/li KbI3NBIPYyFa, MIJIaMIbI IIBIFAPyFa, a30TThI OMEpIiNl TYpyFa apHaIFaH
KYPBUIFbLIAP/IbI, IIIJIaM KOHE METaJll MIbIFapyIbl apoanapasl 6ackapy. Cyabl Oypkyre
apHaJgFaH JKYHEHIH, TEXHOJOTHSJIBIK BIABICTHIH KYIO JKYMBICHIHA JTalbIHIAIY.
bakpinay-enmey acnmantapbelHBIH —KepceTKimTepiH Oakpinay. Tecnenepain
caHputaynapeiH Kyunaipy. KonBeprepain (ypmanapbiH, KbUITAChIH Ta3anay >KoHE
tekcepy. CeiHamanapabl ipiktey. dypManapasl aybICTHIPY KOHE TONTHIPYFa KOHE
KOHBEpTEP/1 KOHJIEY Ke31H/e KaThiCy. TeXHOJOTUIIBIK KYpaabl NalbiHAay. ApHaibl
MaITMHAIAPBIH KOMETIMEH KOHBEPTEPIiH OUBIFBIH Ta3ajiay.

binyre Tuic: koHBepTepiepae MTeHHAep Il OecceMepiiey, Kapa MeTalibl Ta3apry,
(beppOKOPHITIIAHBI KOPHITY TEXHOJIOTUSIIBIK MPOLIECTePl, KOHBEPTEPiH KoHE Oacka Ja
KbI3MET KOPCETUIETIH KaOAbIKTap MEH TETIKTEePJIH KYPBUIBICH, OeccemMepliey JKoHe
Ta3apTy YIIIH TYCETIH (eppoKophITIANap, MaTepualap >KoHE IIaMIapblH
XUMHSUTBIK KYpaMbl MEH (PU3UKAIBIK KaCHETTepi, KbI3MET KOPCETLICTIH Ka0IbIKThIH
YKYMBICBIHIAFbI aKayJIBIKTap bl aHBIKTAY JKOHE YKOTO.

BimiKTLTITT aHAFYPITBIM JKOFaphl KOHBEPTEPIiHIH OACIIBUTHIFBIMEH KOJIEMI TITiHEH
40 1 >xorapsl, keyjaeHeHIHEH 10 T XoFapbl KOHBEpTEpJepre KbI3MET KOPCETYyTe
KATBICKAH Ke3/1€ — S-pa3psl.

49. KonBeptepmi S-pa3psa

Kywmbic cunarramacel. Kenemi tirinen 40 T neiliH, kenaeHeHiHeH 10 T geiinri
KOHBEpTEpJIepe MITEHHAEP 11 OecceMepiiey, Kapa MeTalIbl Ta3apTy, HeppOKOPHITIaHbI
KOpBITY mpouectepin »xyprizy. KonBeprepni OankbiTyra AalblHAAQy, METaJAbl
KOHBEpTEpre cajy HeMece KyIo, JalblH OHIMJ1 IIbIFapy. YpJey >KoHe KYIO
OpPOLECCIH/AE ayaHblH, OTTEriHIH JKOHE CYABbIH TYCYIH peTTey. OHIMHIH,
TEXHOJIOTHSUTBIK, TPOIECTIH OaphIChl MEH asKTaJly CanachiH, MIJIAMIBIH TaWbIHIBIFbIH
anikpingay. [lnamaer Teryai perrey. KonBeprepai ¢yrepiey, CyMeH CybITY KYHeCiH,
€HICTEHW TETITIH >XOHE OTTEerl OTKI3TIITIH apamIbl KaJlblH KaMTaMachi3 €Ty.
KonBeprep TYOiHIH KUBICYbl OOWBIHINIA XYMBICTBI OaKbpLIay >KOHE OChI JKYMBICKA
KaTeicy. DyTepieyaiH BICTBHIK JXOHJCY >KYMBICTAPBIH OpBIHAAY, (GypMaiaapasl
aybICTHIPY JKOHE TONTHIPY. KOHBEpTEp i )KOHAECTEH Ke3/Ie Kajay canachblH 0aKpLiay.

binyre tuic: mreitnmepal Oeccemepieyni, Kapa METaAbl Ta3apTy.lbl,
(beppOKOPHITIIAHBI KOPHITYIBI KOHBEPTEPIIK TOCUIMEH JKacay TEOPUSICHIHBIH HET137epi,
KbI3MET KOPCETIJIETIH TEXHOJOTHUSIIBIK MPOIECTI OANKBITy OapbIChl OOMBIHIIIA TY3ETY



omicTepi, KOHBEpTepaepaAl 0acKapy TocuIaepl, op TypJii OTKa Oepik MaTepuaiaapbiH
KacueTTepi, KOHBEpPTEpre apThUIATBIH JKOHE YpJEreHHEH KEHiH alIbIHATBIH
MaTepHalIIapAblH canachblHa KOMBUIATHIH TalanTa, KOHBEPTEPAiH (pypMaaapbiHa OTTET1
MEH CyAbIH Oepiny jkyleci, OakplIay-eJlIey amnmapaTypachblHbIH KYPBUIBICHI MCH
oJIap/pl Al aIaHy epeKeci.

Kemnewmi tirinen 40 1 xorapsl, kenjaeHeHiHeH 10 T )korapbl KOHBEpPTEPJIEpre KbI3MET
KepceTyre KaThICKaH Ke3ze — 6-pa3psl.

KonzgencaTopmst
50. Konnercaropmsl 3-pa3psa

Kymbic cunarramachl. OHIM/II OENTJIEHTeH peKUM OOMBbIHIIIA KOHACHCATTAY HKOHE
CyJIaHZIBIPY TIporieccid kypri3zy. KyObipibl memrepaiH, MyQanblK MEemTepIiH KoHe
KalHaymibl KabaT peXUMIHIE JKYMBIC ICTEMTIH TNeITEPAlH KOHJJACHCATTHIK
KYpBUIFBICHIH Oackapy. CymaHnablpy >KYHECiHIH COpFbUIapblHA KBI3MET KOPCETY.
KonneHcaTThIK >KyHEHIH TepMETHUKAJIBIFRIH KamMTaMachl3 eTy. AcTaynapibl, ras
OTKI3TITEpAl, XenAaeTkimTepal Oakbuiay. Kpi3MeT kepceTuleTiH KaOIbIKThIH
YKYMBICBIH/IAFbI aKayJIBIKTAp bl aHBIKTAY JKOHE K010. ChIHANTHI OaToHAapFa KYIO.

binyre Tuic: celHanTaH yJaHyJaH caKTaHy IIapanapbl, KOHICHCATTHIK KYHeaeri
aKayJBIKTApAbl aHBIKTAY JKOHE KOIO dJIicTepi, OaKpUIay-eJIIey anmnapaTypachlHbIH
KYPBUIBICHI MEH OJIap/ibl alallaHy epeskeci.

TycTi MeTanmapsl KYIOIIEI
51. Tycrti MeTanaapAbl KYIOIB 3-pa3psz

XKymbic cunarramacel. BaitepOapc, KyiiMa, op Typsi mpoQuibal KoHE KeaeMIl
KYHbIMAAP/IbI KapThUIail Y3A1KCI3 KOHE Y3AIKCI3 KYIO, Y3MIKCI3 O1p oHE KOl XKIITI,
ChIM JaiiblHIaMajapAbl KYIO JKOHE OJIapAbl KYIO KOHE HJIeMJey MpOLEeCTepiHiH
OIpiKKEH Ke31H/1e UJIeMJIEy OpHaFbIH/a WIEMJIEY MTPOLIECCIH JKYPri3yre KaTbiCy, JEKTP
MeNTiH, KYI0 KYPBUIFBUIAPBIH, WJIEMIEY OpHAFBIH JKOHE Oacka Ja >KaOabIKTapabl
O6ackapy. Meramn OetineH mmamasl any. Kypannabl, YRBIMABIK KYpajiabl JalbIHIAY,
KYIOFa apHaJlraH HayaHbl JaWblHIAy jKoHE opHaTy. KyiMamapael Kyr0 MallMHaJIapbIH
KYJBbIKTapbIHAH WLIBIFApy, YpJiey, TachbIMajjay >KOHE oJlapibl OENTiJIEHTeH KoeJeM
OoitpiHa Kecy. Kyitbimaap, Kylimanapabl *KapaMmchi3 €Ty, MakeTTey, Oeyri Cory,
KaTapian Koro, KoiiMara tackiMaiaay. [lemrti, MUKcepii, KYAbIKTapAbl, IOMIIITEePI
KOHE Oacka jJa >kaOabIKTapbl IIlaMHaH Taszanay. KaOawlkThl mainay. Jleripiey
KocTaylapbiH jgaiieiHaay. KyiisiMmapael mpecte Oeminm opHanmacTelpy. [nmekTey
KYMBICTApbIH OpbIHAay. KeTepy jkoHe KeJik KaOJIbIKTaphlH Oackapy, ojlapra KbI3MET
KOpCeTy.



binyre Tric: KbI3MET KOPCETIIETIH ka0 IBIKTBIH )KYMBIC 1CT€Y KaFUAAThI )KOHE OHBI
naiflaiany epexkeci, Kypajajgap MEH >XaOAbIKTap/bl JallbIHIAy >KOHE Maijaiany
TOCUIZEpl, OHIMJI TackIMajjay >KOHE apajay epexkeci, Ky VIIIH KOJIJTaHbUIATHIH
HET13r MaTepHalIIapAblH KaCHETTEpl, apTThl CUTHAIM3AIIHS, IIBIFAPbUIATHIH OHIMHIH
camachlHa KOWBLIATHIH TajamnTap.

52. Tycri MeTanaapasl KYIOIBI 4-pa3psij

Kymeic cunarramacsl. BaitepOapce, KyiiMa, ap TypJii NpOoQUiIbIl KOHE KeJeM/Il
KYWBIMJIAp/Ibl JKapThUlal Y3A1KCi3 JKOHE Y3AIKCI3 KYI0, Y3/IKCI3 Oip JKOHE KOIDKINTI,
ChbIM JalibIHJaManapAbl KYIO KOHE OJIapJibl KYIO KOHE WIIEeMJEY MPOILECTEPIHIH
OIpiKKEH Ke3iHJe WIEMJEY OpHAFbIHJa WIEMJIEY MPOIECCIiH OUTIKTIIIr aHAFYPIbIM
XKOFaphl KYIOUIBIHBIH KOMETIMEH XKYprizy. OIeKkTp mneuriH (MUKCepll), KYIO
KYPBUIFBUIAPBIH  (MamuHaHbl), OeJinm Kyl MamuHajlapel (KOHBeHep/i),
KPUCTANIN3ATOPABI, WIEMJIEYy OpHAaFbIH, IMIOMIINTI JAKTBHIPFBINITH JKOHE Oacka jaa
xaOapIKTapael 6ackapy. [lenike HeMece MUKCEpre KaTThl METaJIbl Caly JKOHE CYHBIK
MeTajibl KYIO, JIeTipiey KOCHachiH cainy. Meranasl apanacteipy. TeMmeparypa MeH
NENITeTi, MUKCEpJEri, KYWbIMIAarbl, KPHUCTAIIU3ATOPAAFbl METaNJbIH ACHICHiH,
CIUPANBAIH KbI3YbIH, METAJIJ KaJBINMKA, KPUCTAJUIM3ATOPFa METAJBIH TETIC TYCYiH
Oakputay. Kylima HeMmece KyYWbIM KYIOWIbUIAPAbIH KYWMaHbl, KYHBIMJIbI
OpHaNacThIPybIH Oakbutay. [lemTe, memimire, KyibIMaa METAIIT OCTIHEH MIJIaMIbI aiy.
Mertanasl KocakTairaH memike (Mukcepre) kaiita xKocy. CelHamanapjbl 1piKTEy.
JKaOapIKTHIH KYMBICHIH OAaKbIIIay, OHBIH )KYMBICHIH/IAFbI aKAYJIBIKTAPIbl AHBIKTAY JKOHE
KOIO.

binyre Tuic: memrepaid, MUKCEPIEPAIH, UIEM/EY OPHAFBIHBIH XoHE Oacka aa
KbI3MET KOPCETIIETIH >Ka0IbIKThIH KYPBUIBICHI MEH 3JIEKTP CYJI0allapbl, CyMEH CYBITY
KOHE Mailnay jkylheci, OHIM aKayJbIKTapbIHBIH aJBIH ATy KOHE KO0, KYIO YKOHE
WIEMJIEy MIApTTaphl, KPUCTAIIU3ATOPJIAP/bI, KYHUBIMAApAbI, Hayajdapabl, KYIO
KYPaJIBIHBIH (QyTepiH OallblHIay KOHE MaljalaHy epexeci, OakbplIay-eJjiey
acmanTapblH KOHE OJIap/blH KOPCETKUITEPIH MaiajaHy epexeci, TeXHOJOTHUSIIBIK
IPOIECC MapaMeTpi, KOJJAHBUIATHIH METAIIBIH (U3HKA-XUMHUSIIBIK, MEXaHUKAaJIBIK
KOHE TEXHOJIOTHSUIIBIK KaCUETTEPI.

53. Tycri MeTanaapasl KYIOIBI S-pa3psj

XKywmric cunarramacel. BaitepOapc, KyiiMa, op TYpJii NPOPHIbL KOHE KOJIeM/
KYWBIMJIAp/IbI sKapThlIal Y3A1KCI3 JKOHE Y3/1KCI3 KYI0, Y3A1KCI3 Oip JKOHE KOl XKIITi,
ChIM JalibIHJaManapAbl KYIO JKOHE OJIapJibl KYIO KOHE WIIEeMJEY MPOLECTEPIHIH
OipiKKeH Ke3iHJe WIeMJEy OpHaFrbIHJa WIEMJIEY MpoIecciH kyprizy. Kyrwo xoHe
UJIEMJICY TEXHOJIOTHSIIBIK MTPOIECCIHIH OaphICHIH PETTEY JKOHE Ty3eTy. MeTanabl KYIo



yuriH gaiieiggay. Temmeparypa MeH TIeIITeri, MHKCEepAeri, KYHbIMIarhI,
KpUCTAUIM3ATOPJaFrbl METaJJbIH JeHrediH Oakpuiay. JKaOHBIKTBIH KYMBIC
KOPCETKINIIH ka3y. JlaiibIH OHIMHIH caIrtachlH alKbIHAAY.

binyre tuic: mnemTepaiH, MHUKCEpJIEpIiH, HIEMJEY OPHAFbIHBIH,
KPUCTAJUTM3ATOPIAPABIH, KYIO KYPBUIFBUIAPBIHEIH (MalTuHATAPBIHBIH) XKoHE 0acKa 1a
KbI3MET KOPCEeTIIeTIH KaOJBIKThIH KOHCTPYKTHUBTIK KYPBUIBICHI, KaOJbIK
KYMBICBIH/IAFbI aKayJIBIKTAp IbIH Maii1a 001y cedenTepi xKoHe KO0 9ICTEPl, IPOIIECTI
aBTOMATTHIK PETTEY aclanTapblH NaiaiaHy epekeci, ChIM TalbIHAAMAChIH KOT KINT1
Y3IIKCI3 KYHFaH Ke3/1e KpUCTaNIM3aTOPAbl OPHATY TACLIAEPl, OHIIPICTIK-TEXHUKAIIBIK
OKBITY OaFJapiiaMachl MIETIH/ET METAILTYprusi HET13epi.

Kananslk KpaH MaIIMHKCI
54. Kajaibix kpaH MalIMHWC] S-pa3psan

XKywmpic cunatramacel. TOKKa )KOFapFbl JKaFrbIHAH KOCBHIIATBIH AJIEKTPOJIU3EpIepre
KbI3MET KOPCETKEH, aJIFaH, OPHBIH aybICTHIPFaH KOHE KaJIalbIKTAPbIH Ta3aJIaFaH Ke3JIe;
BICTBIK METAJIbl TOKKEH, TachbIMajlJaFaH XoHE KYWFaH Ke3Zle, aHOJl pamaiapbliH
TapTKaH Ke3Jlle, DJIEKTPOJIU3Epep/il KYpAedl XKOHJAEY Ke31HAE KYKTI KO3FaJThIM
TYCIpreH Ke3Jie, MINKi3aT MeH MaTepuaiiapabl TacbiMajiaFraH kKoHe DIICKTPOIU3EpIIep
BaHHaJapbhlHA CaJIFaH Ke3Je KYK KeTeprimrTiri 10 T >XoHE oJaH »KOFaphl KaJallbIK
KpaHbl 0ackapy. JKyKTep/ii ULIMEKTEY/I1, JJIEKTP KO3FAITKBIIITAPbIHBIH, apKaHAap MEH
TYCIpy TETIKTEpiHIH TYy3y KalmblH Oakpiiay. KbpI3MET KepceTueTiH KaOJbIKThI
XKOHJIEYTE KaThICY.

binyre Tuic: KpaHHBIH TETIKTEPl MEH 3JEKTP >KaOJbIKTAPBIHBIH KYPBUIBICHI,
KaJalbIKTapabl ajly JKOHE OpHBIH aybICTRIPY epeXkecli MeEH Taciaaepi,
ANEKTPOJIM3EpIEpre KbI3MET KOPCETYJIH HETI3r1 MapaMeTpiepi, KpaHHBIH SJEKTP
cy10achl, KYKTEpJll KOTEPY >KOHE OPHBIH ayBICTBIPY €PEKECi, DIEKTP CIECAPIIBIK
YKYMBICTBIH HET13/1epi.

PeaxknusuisIK armmiapaTTapAsH MOHTAKIIBICH
55. Peakmmansik, anmaparrapAblH MOHTAXKIIBICH 3-pa3paj

XKymbic cunarramackl. KanmbiHa KenTipy »KoHE aiijjay amnmaparTapbIiHBIH
KEKEJIETeH TOpaNTapblH MOHTAXAAy XoHE ACMOHTaxmay. ATmmapar OeJmeKTepiH
TachbIMaiay, ce0eTKe caly >KOHE OHBI KBIIIKBLI KYWBUIFAaH BaHHara KpaH OalkameH
cany. bemmekrep MeH MOWHaKTapAbl OapJIbIK IMUTAMAAP.IbI TOJBIK JKOWFaHFa JICHiH
eHiey. bemnmexkTep MeH MOMHAKTApIbI KYY JKOHE KenTipy. MOWHAKTHI apHaiibl OHJEY
OpHarblHa OpHATy, OFaH KBIMIKBUI EpITIHIAICIH Kyr0. OHjaen OoJfaHHAH KEWiH
KBITITIKBUIIBI aFbI3y. bemmexkrep MeH MOWHAKTap/ bl KaJIlblHA KENTIPY amnmapaTTapbiH
KWHAY CTeHJUIepiHe TackiManjay. KeIIKBIT epiTiHIAICIH ©HJEeY BaHHaJIapbIHIA



naneiHaay. bammonagapapl KYK KOTEPrill TETIKTEPMEH KOTEpPY, Olap/bl CTEHIiIepre
OpHAJIACTBIPY, KBIITKBUIIBI OAJIJIOHHAH BIABICKA (IIUCTEPHAFA) aFbI3BII KYIO.

binyre tuic: anmapartapbiH JKEKeJlereH TopanTapbl MEH OOJIIEeKTePiHIH MaKCaThI
MEH OJIapJbl MOHTaXJay YXOHE ACMOHTaXJAy €peKeci, KbIIIKbII, MAarHUH, XJIOPJIbI
MarHuii, TUTAHHBIH TOMEHT1 XJIOPHUATEPIHIH KaCHETTEepPl MEH OJIapMEH XXYMBIC 1CTEy
epexeci, MemTep, OHJCY BaHHAJAPhI, COPFbUIAP, KYK KOTEPrilll TETIKTEpl, KOJIK
KYpaJIapbIHBIH KYPBUIBICKI MEH OJapibl MaimajaHy epexkeci, KYKTEepIi 1IMEKTey
epexeci, oHJENTeH OOJIIEeKTeP/iH, Kyy MEH KENTIpY/iH camachblHa KOWBIIATHIH
TajanTap, peakIusIbIK MacCaMeH KYMBIC JKYPTi3y epexeci, IapTThl CUTHATN3AIIHA.

56. PeaxmusuibIK anmapaTTapAblH MOHTaXKIITHICH 4-pa3psij

Kywmpic cunarramacel. KanmeiHa KenTipy jkoHe aiijjay ammapaTTapblH MOHTaXAAy
KoHe JeMOHTaxjaay. KanmblHa KedTipy JKoHEe aifjay ammapaTTapblH Oypy
CTaHOKTapbhlHA OpHATy. MarHuiaiH ycak OeJIIEKTUIINH TOTHIKTaHABIPY YIIIH aijay
ammapaTTapbliHa aya Ki0epy, MOWHAK-KOHACHCATOPIBIH, JJAOUPUHTTIH KECCOHBIH aiy.
AFpI3y TYTIT1 O0ap caraHblH, KYMJay anmpaTbiHa KOCy. AMMapaTTap/bl NepcTey KoHe
ojlap/iaH KbICBIMJIBI aifay. CaraHbIH KaKMarblH, aFbl3y TYTICIH, anmapaT KaKIarblH
neMoHTaxaay. KakmakTel 6e1iM kamepachlHa TachIMaJliay, OJaH BEHTHIIBACP 11, TETIK
KBICKBIIITAPBl Iy KOHE PEaKUUsIIbIK MacCaHbl a30TIeH ypiey. BenTuibaepai
TEKCcepy.

binyre tuic: Oypy CTaHOKTaphIH, TYTIHAETY KaMEPAChIH, )KYK KOTEPIill KOHE KOJIIK
’aOIPIFPIHBIH KYPBUIBICHI MEH TMalAallaHy epekeci, anmapaTTapIsl MOHTaXKIAY JKOHE
JEMOHTAXK/IAy €pekeci, KOJJaHbUIAThIH Kypasliap, acnanTap/iblH TYpJIepi )kKoHE oJlapra
KOMBLIATBIH TaNanTap, KOHJICHCATTBIH, PEAKIUSIIBIK MAaCCaHbIH, TUTAHHBIH TOMEHT1
XJIOPUATEPIHIH KaCUETTepl MEH KYpaMbl, THIFbI3 aya, a30T, aproH, Cy, CAHTEXHUKAJIBIK
YKEJACTKIII KEJICIH Maiijallany epexeci, BaKyyM-ToCEMIEP/I1H KaCUETTEP1 MEH carachl

57. PeakmansIK anmapaTTrapAblH MOHTAXKIIBICH S-pa3psa

Kympic cumarramackl. KanmbiHa Kenrtipy koHe aijay KypacTbIpbUIFaH
arnmapaTTapblH BaKyyM-OJOKKa KOCYy, ayaHbl amllaparTaH COPFhIMEH TEXHHUKAJIBIK
IIapTTa KapacThIPhUIFaHIall KAIIBIK KbICBIMFA JICHIH COpY, alapaTka ayaHbIH KelyiH
Tekcepy. BakyyMIbIK >koHE OycTepiik COpFbUIapra KbI3MET KepceTy. AmnmapaTTarbl
KBICBIMBI airy. Pexxumaik kapTaHbl TONTHIPY. JlaiiblH anmmaparThl KaJdlbliHA KEITIpy
xKoHe aiinay ydackenepine 6epy. Coprbutapnbl TokTaTy. CoprbuUiapAaH eHJEITeH
Maiiael arbizy. Copreuiapabl Kyy. baktel Taza maiiMeH ToaTheipy. COpFbLIApIbIH
YKYMBICBIH/IAFbl aKAyJIBIKTAP/Ibl AHBIKTAY KJHE JKOI0.



binyre tuic: copFpuIapAblH KYPBUIBICHI MEH TaiijlallaHy epekeci, anmapaTThiH
repMETHKAJIbIFbl MEH OEpIKTIrHE KOMBIIATHIH TajanTap, Oakbliay-eJiley acnanTapbiH
ydackejneple maiifjanaHy epexeci, COPFbUIApABIH JKYMBICHIHIA KE3ECeTiH
aKayJIBIKTap/AbIH TYpJIepl jkoHe ceOenTepl JKOHE oap/bl KO dIICTEPl, BAaKyyMIbIK
amnmapaTTapMeH )XYMBIC iCTEy epeeci.

58. PeakmusanbIk anmapaTTapAblH MOHTaXKIIBICE 6-pa3psa

XKymbic cunarramacel. AmmapaTTapibl COHFBI PET CBhIHAY XOHE OHBIH
OeJIILIEKTEePIHIH aKayJIbIKTapblH aHbIKTay. MOHTaKJaNaThlH anmnaparrapibl IpoLecce
OoiipiHIa ecenke ainy. CoprbUIap/Ibl )KOHACY. AKayabl OOIIIEKTEP/Il )KapaMChi3 €TY.
Annapatrrap/ibl MOHTaX/1ay *KoHE IEMOHTa)XAay OOMBIHIIIA )KYMBICTBI OacKapy.

binyre Tuic: KaimblHa KEJNTIpY JKOHE aifiay annaparTrapbiHaa 00NaThlH XUMUSUIIBIK -
METAJUTYpPrUsJIBIK MPOLIECTEP, KONIK-TEeXHOJOTHSIBIK TACIM, MOHTaXJaJFaH
anmaparTapIblH camachl MEH OJIApJAbIH T'e€pMETHUKAIBIFbIHA KOWBUIATHIH TajamnTap,
MOHTaX/IaJIaThIH anmnapaTTapIblH KHHEMaTUKAJIBIK CYJI0aChI.

AcBUI MeTaJL1 eHAipiciHe ka0 pIKTapIsl peTTEYIIi
59. Aceun MeTaiut eHIIPiCIHAE XKAOABIKTapALI pETTeYNIL S-pa3psz

JKyMmbic cumatraMachl. ABTOMATTaHABIPBUIFAH TEXHOJIOTHSIIBIK KYPBUIFBLIAP,
COpFBUIAp, PEIYKTOpJIap MEH 0acka Ja >KaOJbIKTapIbl PETTEY, TEKCEPY, aFrbIMJIaFbI
xoeHney. Taza acbll MeTalJap MEH OJaplblH TY3Japbl OHJIpiciHIE OapJibIK
TEXHOJIOTUSIIBIK JKa0 IbIKTap MEH TEXHOJIOTHSUIBIK TPOIECTIH JKali-KYHiH PETTEY KOHE
Tekcepy. JKababIkThl icke Kocy. JKaHa >kaOJIbIKThI ChIHAY KOHE JKaHA TEXHOJIOTHSHBI
eHTi3y. TexXHOIOTHSUTBIK Ka0abIK JKYMBICHIHIAFBI aKAyJIBIKTAP bl AaHBIKTAY KOHE JKOIO.

binyre tuic: Ta3za acelul MeTajggap MEH OJIapJIbIH TY3Japhl OHIpICiHE OapIIbIK
TEXHOJIOTHUSUIBIK  JKaOJBIKTApJIBIH KYPBUIBICKI MEH OHJIPY TEXHOJIOTHSCHI,
KOMMYHUKAIUs CYJI0achl, TEXHOJOTUSIIBIK *KAOABIKTBIH JYPHIC )KYMBIC 1CTEMEYIHIH
ce0enTepiH KO0 JIICTEPI, CAecapIbIK ic.

JKyMBICTBI OUTIKTIIITT aHAFYPIBIM >KOFaphl anmapaTiibiHbIH OacHIbIIBIFBIMEH
OpBIHJIAFaH Ke3/¢ - 4-pa3ps.

60. Achu1 MeTaJU1 OHIPiCIHAE XKAOABIKTapALI peTTeyNIl S-pa3psz

Kywmbic cunarramacsl. KaliTanmama nuiamaapibl ©HIEY MPOLECCIH KYPrizy.
KenTipy mnemrepine KaHBUITBIp TabaFra cajblHFaH NOUIAMIbl eHTi3y. llemrreri
TeMiiepatypa MeH perrey. llemren kaHbuIThIp Tabans! any. lllnmamabr ycakray sxoHe



cely, omapael opay xoHe Oenri cory. Bakyym-kenrtipy mnemrepiHe, IOHTENIEK
IUipMeHepre, Topjiap MeH 0acka Ja KeMeKIll xabIbIKTapra KeI3MeT kepcety. Kpizmer
KOPCETUICTIH Ka0AbIK )KYMBICHIHIAFbI aKAYJIBIKTAP bl AaHBIKTAY JKOHE JKOIO.

binyre Tuic: muiamaapnabl eHAEY YIIH TEXHHKAJBIK KaFaai, miamiaapIblH
camachlHa KOMBLIATBHIH TalanTtap, Oakbliay-eJlley aclanTapblHbIH KOPCETKIMITEPiH,
acmanTap MEH Kypaiaapsl aijanany epexeci.

Kaism TabakTaphIH 6HIeyIi
61. Kamem TabakTaphiH 6HACYII 2-pa3psz

Kympic cumarramachkl. BuTIKTimiri aHarypibiM S>KOFapbl OHICYIIIHIH
0acUIBUIBIFBIMEH KaJIBIIl HETI3/Ieplll Kecy »KOHE TYy3eTy, KyJIakKuiajiapblH Kecy,
KyJIaKIanapsel OEKiTy, CTaHOKKA HEeT13Aep/l 11y. OHIMII copTTay, KOMara cajy >KOHe
TachIMaJIJIay.

binyre tuic: katon TabakTapblHa KOWBUIATHIH Tajantap, TaOakTapJbl THIMAL
naianany kKoHe arry.

62. Kansm TabakraphiH eHAeymi 3-pa3psz

XKywmbic cunarramacel. Katonrap MeH katoja Tabakrapra apHajIFaH KaJbIll HET137ep
MEH aIFOMUHUU IIITaHTajJapabl Oenriiey, Kecy koHe Ty3eTy. Kyimakmamapasl kato
Herisre Oexity. Karox TabakrapblH copTTay, KoWmara cajy >KoHE TachIMaljay.
[IItanramapapl KYHAIpriol HATPUHAMEH JKOHE a30T KBIIMIKBUIBIMEH XHMUSIIBIK OHIEY.
CybIK goHEKepIIey pecCiHae TyHICIenep i JoHeKepiey, 0JIapabl MEXaHUKAIBIK OHJICY
xoHe Kyiaipy. Kalmbsutapra, Kajay CTaHOKTapbl MEH KaTOJl HET13[epiH Ty3eTyre
apHaJfaH BaJMKTEpre KbhI3MET KepceTy. KaToa HerizzepiH CTaHOKKA 11y, oJapabl
KYKTEJIETIH cepusra TachiManiay. Ilpecti Tekcepy. Kpi3mer kepceTuieTiH kKaOabIK
YKYMBICBIH/IAFbI aKAyJIBIKTAPbl aHBIKTAY JKOHE YKOTO.

binyre Tuic: KalIbIIap MEH MPECTiH MIEKT1 )KYKTeMeci, MeTaJll, KbIIIKbLI, CUITIHIH
HET13r1 KacueTTepi, KaToATap MEH KaToJ TabakTapAblH camnacblHa KOWBLIATHIH
TajanTap MEH CTaHJapTTap, MaTepHaIapIbl THIMJII Maigalady Tocuiaepi, KbI3MET
KOPCETIIETIH JKaOABIKTApbl TalJalaHy epeXeci, OpHAThUIFaH KyJaKIiajaapablH
KeJeMmi.

ChrIHAIITH MIBIHAAY
63. CpIHanTH MBIHAAY S-pa3paz

Kymbic cunarramacsl. ChIHANTHI MIBIHAAY MalIMHAIAPBIHAA HEMECE Ka3aH IbIKTa
tyto. Kenini HayagaH anmy, OHBI IIBIHAAY OesiMiniecine TackiManaay. Kemini mbiHaay
MalllMHAJIapblHa HEMECe Ka3aHJbIKTapFa OJIIIeYJl MOJIep/e 9K Koca OTBIPBIN caiy.



Kenini oknen apamacteipa oThIpbIN Kyy. KeniHiH camacwin aiikbiagay. [IsiHmpanran
CHIHANTHI OAJIIOHFAa arbi3y JKOHE KoWMara Tamchlpy. KoOWBIPTHAKTHI >KEKeIeTreH
Ty#ipmekrepre tapty. lIbiHaay MammHAChIH, pETOPJIBI MEMITEPAIH KOHICHCAITUICHI
Kyliecin Oackapy. Kpi3Mer kepceTineTiH ka0apIKThl )koHaAeyre Katbicy. [lemkemeit
MEH CyKHMaHBbI Ta3aay.

bimyre THic: KeniHIH carmachkl MEH CHIHANTHI MIBIHJAYFa KOWBLIATHIH TajanTap,
CBIHANTHI IIBIHAAY YIIIH KaKETTI 9KTIH Calachl, TaChIMalay Ke31HJE KelliHl caKkray
epekeci, apTy MallWHACHIH, JJIEKTPOKAP JKOHE KEJIiHI TapTy COPFBbUIAPBIH OacKapy
epexeci.

AJoMuHMI ©HIIPiCi aBTOMAaTTaHABIPEUIFaH IIPOLECCiHIH OIEpaTOphI
64. AmoMuHMIA 6HAIPICI ABTOMATTaHALIPELUIFAH IIPOLECCIHIH
orepaTopsl 4-pa3psn

Kympic cunatramackl. MUKPOKJIMMATHI PETTEIETIH JKaOBIK YH-KalIbIH 11T1H]Ie
OpHaJIaCKaH OacKapyJblH aBTOMATTaHJbIPBUIFAH yHecl MyJbTIMEH OacKapbUIaThIH
KeJe aTIOMUHUN OHAIpICI KoHE KYWIIPUIT€H aHOJ| JAlbIHAAY TEXHOJOTHSIIBIK
IPOIIECCIH JKYPTi3yre KaThiCy. bacTamkbl MIKMKI3aT MEeH MaTepuaigapbl JTalbIHIAy.
[IluxTtanbl nemike Hemece Mukcepre cany. llIuxta MeH OaldaHBICTBIPYUIBI
MaTepuaniapasl apanacteipy. [lemreri Hemece MUKCEpEri TeMnepaTypaHbl, MeTasll
JEHreil MeH METaJLT KaJIbIIl TI€H KPUCTAIIM3aTOpFa METaJbIH T€H TYCIHIH OaKbLiay.
Merann canacelH Tajljay >KYpri3y YIIiH cbiHaManapiasl ipikrey. Ilemrti, Mukcepi,
mMeMITi, cCUPOHII, OHIEIATeH AHOIATHI (TYKBUIAbI), aHOJ YCTAaFbIITapAbl KATbII
KaJIFaH JICKTPOJUTTEH, TYHOAIap MEH NUIaMHAH MEXaHUKAJbIK Ta3anay. butikTiiir
aHaFypJibIlM OSKOFapbl aJIOMUHHMI OHAIPICI aBTOMATTAHIBIPBUIFAH MPOILECCI
OTIePaTOPBIHBIH O0ACIITBUTBIFBIMEH AJIEKTPOJ] OHIMIH Tipectey. KyiiManapabr 6enrineHren
kesieM OolbIHIIA Kecy. KylibiMaap MeH KyliManapabl HakeTTepre cainy >KoHe Oenri cCory
. KeTeprim-kemikTik >KaOJbIKThIH KOMErIMEH METaJll, KOKC, aHOJ, JallblH OHIM,
HIMKI3aT, MaTepuaiiapAbl TACKIMAIIIAY .

binyre Tuic: KbI3MET KOPCETUIETIH Ka0IbIKTBIH KYMBIC 1CT€Y KaFUAaThl )KOHE OHBI
naijanaHy epexeci, METall ChIHAMaJapbIH IPIKTEY epekeci, KbI3MET KOPCETUIETIH
KOTEPTilI-KOIIKTIK 5Ka0bIKTap MEH TETIKTEPJIIH KYPBUIbICHI, )KYMBIC 1CT€Y KAaFuJaThl
MEH Taiaiany epeskeci, TOTUIETIH, Aapa KYKTEP MEH CYHBIK KYHIHJET1 METANIIbI Tacy
epexkeci, KylmanapJbl apajay epexeci, KbI3MET KOPCETIJIeTIH JXYK KOTeprill
MEXaHU3MJIEp MEH IIBIHKBIPJIAPABIH MIEKTI KYK KOTEPTIIITIr, )KYKTI KOTEPY >KOHE
OPHBIH aYBICTBIPY €pexeci.

65. AmoMuHMIA 6HAIPICI ABTOMATTaHABIPELUIFAH IIPOLECCIHIH
OIIEPATOPHI S-pa3pax



Kympic cumatramackl. MUKPOKJIMMATHI PETTEIETIH JKAOBIK YH-KalIbIH 11T1H]Ie
OpHaJIaCKaH OacKapyJblH aBTOMATTaHJbIPBUIFAH yHecl MyJbTIMEH OacKapbUIaThIH
KeJe aTIOMHHUN OHAIpICl KoHE KYWIIPUITeH aHOJ JalbIHAAY TEXHOJOTHSIIBIK
nporiecci Kyprizy. Ca3ronbIpak MHEBMOKOJIIT MEH ra3 Ta3ajay Y31KCi3 MpoIecciH
Kyprizy. BaiiepOapc, Kyiima, op TypJsi npoduiibal XKoHE KeJieMIl KYHbIMIapiabl
KapThlIall Y3d1KCI3 KOHE Y3[AIKCI3 KYI0 MpolecciH kyprizy. Kocmanaymibl
KYPBUIFbUIapAbl 0ackapy. DIEKTPOoj ©HIM/II MpecTey npolecciH 6ackapy. bimikrimiri
aHarypJibIM OJKOFapbl aJIOMUHHMN OHAIPICI aBTOMATTaHIBIPBUIFAH MPOIIECCi
OMEepPaTOPbIHBIH OACIIBUIBIFBIMEH 3JIEKTPOATAPBI KYHAIpY NemTepinie Kyiaipy. AHoxn
OypaHJaabl TYTIKTI YSAIIBIKTApABl KYI0. AHOJ OJOKTaphl MEH aHOJ YCTaFbIIITAPBIH
OpHATy JKOHE OpTalbIKTay. MeTaJuTyprusijiblK ©HJIPICTIH HETi3r1 *KOHE KOCBIMIIA
XKaOJBIKTapbIiHA KbI3MET KopceTy. [lemTeri, MUKCep/Ieri KoHe KPUCTALTA3aTOPAAFhI
TeMIlepaTypa MEH METaJUI )KOHE BaHHAJAFbI DJIEKTPOJIUT JACHreliH Oakpliay. Meranab
BaKyyM LIOMIIITEH OO KYATHIH IIOMIIIKE aybICTBIPBIN KYyt0. KeTeprim-kemaiKTik
KaOBIKTHIH KOMETIMEH METajljl, KOKC, aHOJ, IalbIH OHIM, IITHKIi3aT, MaTepHaaap bl
TackiMaiiay. KpI3MeT KopceTieTiH Ka0abIK KYMBICHIHIAFBI aKayJIbIKTAPIbl aHBIKTAY
KOHE JKOI0, DJIEKTPOJIM3Ep MEH 0acKa J1a KbI3MET KOPCETINIETIH >KaObIKThI Kypaemi
XKoHJeyre naibiHaay. KpI3MeT KepCceTUIeTIH KaOABIKThIH KOPCETKIIITEpIHE ecer
KYprizy.

binyre tuic: Mara cysriuiep, paaudaiibl *KeIASTKIIITep, NemTep, MUKCepIep,
KPUCTAITU3ATOPIAPABIH KYPBUIBIMIBIK EPEKIIeIKTepi, aBTOMAaTHKa Kypajaapsl,
Oakpliaay-eJiey acrarnTapbl, )KoHe aBTOMAaTTaHILIPBIIFaH JKEJIiHI OacKapy MyJIbTIHIH
MaKCaThl KOHE JKYMBIC 1CTE€Y KaruaaThbl, KbI3MET KOPCETIIETIH KaObIKThI )KYMBICKA
JalbIHIAy, KBI3MET KOPCETUIETIH Ka0 IbIKTHIH KYMBICHIHAAFBI aKayJIBIKTap IbIH Man1a
0oy cebernTepi MEH OJIap bl KO0 9ICTEpl, ATIOMUHUN OaTKbIMallapbl ATFOMUHUIIHIH
bU3UKa-XUMUSIIBIK JKOHE MEXaHUKAIBIK KacuerTtepi, ra30eH TaszajayablH, KYIO
OHIIPICIHIH OPBIHJATATBHIH XYMBIC KOJIEMIHJIET1 HET13T1 TEXHOJIOTHSICHI, KbI3MET
KOPCETINETIH >KaOJBIKTBIH KOPCETKIIMITEePIHE €CEM JKYPTi3y, OPBIHIAIATHIH KYMBIC
KOJIEMIHJIET1 cliecapIbIK icC.

66. AmoMUHMIA OHAIPICI ABTOMATTaHALIPELIFAH IIPOLECCIHIH
oIepaTopsl 6-paspsn

Kympic cumatramackl. MUKPOKIMMATHI PETTEIETIH JKAOBIK YH-KalIbIH 11T1H]Ie
OpHaJIaCKaH OacKapyJblH aBTOMATTaHJBIPBUIFAH yHecl MyJbTIMEH OacKapbUIaThIH
KeJe aTIOMHHUN OHAIpICl KoHE KYWIIPUITEH aHOJ JalbIHAAY TEXHOJOTHSIIBIK
nporeccin Kyprizy. Ca3romnbipak TMPOKeJIri, ra3 Taszajay, op TYPJl KYPBUIBIMJIbI
BaHHaNap/a OAJKBITBUIFAH OpTajia AJIIOMUHUN 3JIEKTPOJIM31 MpolecciH Kyprizy. ['a3
Tazaynay >KaOJbIFbl MEH paJIHaJIIbI )KEICTKIMTI 0ackapy. MeTauryprusuiblK OHIIpICTIH



HETI3T1 JKOHE KOCHIMINA a0JbIKTapblHA KBI3MET KOPCETY. DJEKTPOJIM3epiiep MEH
UHAYKIUSUIBIK TEMITepl AaibIHaay jkoHe OacTanKbl IIMKI3aTThl caimy. Mara cysrinepi
OpHATy J>9oHE aybIcThpy. Kewmip smexTpoaTapsl MEH BHOpONpecTepial kacay.
DONeKTPOATAp/Ibl KYHIIPY MemTepiHAe KyHaipy. DJNEeKTpOATHIH O€TiH Ta3zajay.
MoHnTaxkay Ke3iHAe aHOAThl OPHATY >KOHE OpTaJbIKTay. AHOJ paMachlH TapTy.
Kartonrer pesuna mankameH xa6abikTay. KokcTbl KenTipy koHe cely, IMIMXTaHbI
KBI3JIBIPY KOHE apaliacThIPy >KOHIHIET1 ka0 bIKKa KbI3MET KOpCeTy. TeXHOIOTUSIIBIK
KYIO, TOMOI'€HU3aLUsAHbIH OapbIChIH PETTEy XoHE Ty3eTy. MHIyKUUSAIBbIK MemTepe
HMIOWBIHBI OANKBITY IpPOLECCIH XYprizy. benrineHreH pexxum OOWbIHIIA OaJIKBITY
OapbIChIH peTTey. TeXHOJOTUSIIBIK Ka0ABIKTBI KOCY >kKoHE TOKTaTy. ChlHamanapsl
ipiKTey JKOHE KOKC IMUXTACHIHBIH TYHIPIIEKTENTeH KYPaMbIH TEKCEPY. DICKTPOATAPABI
opHaTy xoHe amy. Kpi3mMeT KepceTineTiH KaOIbIK >KYMBICHIHAAFBI aKayJIbIKTap bl
AHBIKTAY >KOHE XKOI0.

binyre tuic: antoMUHUNA 3JIEKTPOIU3IHIH TEXHOJTHUSIIBIK MPOLECCIH XKYPrizy
TOpTiOl, DJIEKTPOJU3JEP, Ca3TONMBIpAK THUPOKOIIri, Tra3 Ta3zajgay >KaOJbIFBIHBIH
KYPBUIBICHI MEH JKYMBIC iCT€Y KaFruAaThl, paJuajjbl BEHTHIATOP, MaTa CY3TUIepAiH
KYPBUIBICHI MEH JKYMBIC 1CT€Y KaFHUIaThl, DJIEKTPOATAP/IBI jKacay TOPTiO1 )KoHE OJap bl
OpHATY KOHE ally TocUIAepi, KYWJIpy MEIITEepiHiH, MpecTep MeH 0acka Ja KbI3MET
KOPCETINeTIH JKaOABIKTBIH KYPBUIBIMIIBIK  €PEKIIENIKTEPl, KOJIaHbUIATHIH
OaxplIay-eJI1Iey acnanTapbiH MaiganaHy epexeci.

KacinTik oprta 6151iM Tanam eTiiesi.

67. AmoMuHMIA 6HIPiCi ABTOMATTaHABIPELUIFAH IMPONECCIHIH
OIIEPaTOPHI 7-pa3psz

XKymbic cunarramacbl. MUKPOKIMMATBI PETTENETIH Ka0bIK YH-KaWbIH 11I1H]IE
OopHanackaH OacKapy/blH aBTOMATTaHJBIPBUIFAH KyHecl MyibTIMEH OacKapbUIaThIH
KeJiJIe ATIOMUHUNA OHMIPICI KOHE KYWAIPUITeH aHoJ JalblHAay TEXHOJOTUSIIBIK
npomeccin  Kyprizy. KemdbyHKIuoHanapl KYK KOTEprilmr  MamuHazaa
ANEKTPOIU3EpIIepre KbI3MET KOPCETY JIIH PerjJaMeHTTENreH ONepalusiapbiH OPbIH/AY.
OH/JIEITEH a3 KaJAbIKTapbl OOMBIHINA PErIaMeHTT1 OpbIHay. Ca3TONbIpaK THPOKeTIr,
ras Taszajgay mporecciH Oakpuray. BaiepOapc, Kyiima, op Typii mpoduiabial skoHE
KeJeM/I1 KyUbIMIapabl KapThulail Y311KC13 )KOHE Y3/IKCI3 KYIO, 3JIEKTPOATAPAbl OPHATY
KOHE aJy JKOHE JalblH OHIM/II IIBIFapy MPOIECCiH OaKplIay. IJIEKTPOJIUT MEH METAILT
TeMmrepaTypachkl MEH JeHreiiH Oaxkbuiay. Meranra CHEKTpalblblK Tajgay Kyprizy
YIIIH ChIHaMaJlapbiH 1pikTey. TeXHOMOTUSIIBIK MapaMeTpiep/liH CaKTaTybIH OaKbLIay.
Kemnik kypanmgapsl MEH TETIKTEPIHIH >KYMBICBIH Oakbuiay. WHAYKIUSIIBIK MEITepie
IIOWBIH/IBI OANKBITY TPOIECCIH OaNKBITY PEXKHMIH TY3€T€ KoHE TaHJad OTBIPBII
Kyprizy. Kpi3smer kepceTuieTiH >XaOJbIKTBI aybIChIM OachlHAa KaObLIIay >KOHE



COHBIHJIA Tarnchipy. KpI3MeT KepceTiieTiH ka0 IbIK )KYMBICBIHBIH KOPCETKIII eceOiH
KYprizy.

binyre Tumic: amOMUHUN JKOHE AHOJ OHIIPICIHIH TEXHOJOTHSACHI MEH
TEXHOJIOTHSJIBIK PEXKHMI, Ca3TONMBIpAaK THAPOKOJNIri, ra3 Taszajgay KYyHeciHiH
TEXHOJIOTHUSACHI MEH TEXHOJOTHSUIBIK PEXHMIi, aBTOMATHKa Kypaiaapbl, Oakbuiay
KYHMEH1, allOMUHUMN KOHE aHOJ OHJIIPY MPOIIECCIH, KOJIK KOHE Ca3TOMBIPAKTHI, Ta3
Tazajayasl O0acKapy KaJdKaHBIHBIH MaKCaThl MEH JXYMBIC ICTE€y KaFMIAThl, KOTl
(GyHKIIMOHANIBI KYK KOTEPrilll MallWHAHBIH KYPBUIBICHI MEH TaljajaHy epexeci,
OpBIHJATAThIH JKYMBIC KOJIEMIHJE METAJUTyprusi Heri3ziepi, KbI3MET KOPCETIIETIH
XKaOJBIKTHl TAWIallaHy epekecl JKOHE KYTiMi, KbI3MET KOPCETINeTiH >KaOIbIK
KYMBICBIHJIAFbl aKayJIBIKTapJIbl aHBIKTAY JKOHE JKOI0 TOCUIAEpi, IMaiaalaHblIaThIH
IIUKI3aT TICH YKapThulail JalblH eHIMAEPIH (HU3UKa-XUMUSIIBIK KOHE MEXaHUKAJIBIK
KacHeTTepl, OHIIPIC KaJAbIKTapblHA KOWBIIATHIH SKOJOTHSIIBIK TallanTap, KbI3MET
KOPCETIIETIH a0 bIK AKYMBICBIHBIH KOPCETKIII €Ce01H KYpri3zy epeeci.

KacinTik opra 61;1iM Tajamn eTiaei.

68. AmroMHUHMIA 6HAIPICi ABTOMATTaHIBIPEUIFAH IIPOIECCIHIH
oIepaTophl 8-pa3psy,

Kympic cumatTaMachl. AJTFOMAHHR OHIIPICI )KoHE KYHAIPUITeH aHOA JalbIHIAY
TEXHOJOTUSJIBIK ~TpolecciH OackapylblH aBTOMATTaHIABIPbUIFAH JKyHeciHe
MUKPOKJIMMATHl PETTENETIH KAOBIK YH-)KaWIbIH IMIIHAE OpHAACKaH OacKapyIbIH
aBTOMATTAHJIBIPBUIFAH JKyHeci NyJIbTIMEH KbI3MET KoepceTy. TeXHOJOTHUSIIBIK
OPOLECTIH JEpPeKTepl MEH MapaMeTpiepiH >KeJli aBTOMATUKACBIHBIH KaJIbLIBIK
KYPBUIFBICBIHA €HT13y. JlaiblH OHIMHIH callachlH TEKCEpy. DJIEKTPOJU3 IpoIecci
CUIIaTTaMAachIMEH IapTTajJFaH »JJCKTPOJHUT KYPaMBIHBIH ©3TrepiciH Oakbliay.
DNEeKTPOIU3EpIEPAiH SHEPTETHKAIBIK PEKUMIH OaKbIay dKOHE PETTEY. DJIEKTPOIUTTIH
KYpPaMbIH CBIPTKBI Oeirijepl HeMece Talijlay MOJIMETTepi OOUMBIHIIIA aHBIKTAY.
Tyiticnenepaeri KepHEY/IIH TOJKYBIH OJIIIEY Mpoieccid 6akpuiay. Ken dhyHKImoHamab!
YK KOTEprilll MalllMHAIAFbl JIEKTPOIU3EPIECPiH FIEKTPOINU3IHE KbI3MET KOPCETY/IIH
pEerjlaMeHTTENIreH ONepalusichiH  OopbiHAAYy. KBpI3MET KOpPCEeTINETIH Xa0JbIK
KYMBICBIHIAFbl aKAYJBIKTAPAbl aHBIKTAY KOHE OJIapbl XKOIO IIapallapblH KaObLIIAy.
KpbI3MeT KepceTUIeTIH y4yacKesep *KaOAbIKTapbIHbIH KYMBICHIH Oakbuiay. AJTIOMHHHMA
OHJIIPICIHIH aBTOMATTAHJABIPBUIFAH TMPOIECCIHIH OMEePATOPIAPBIHBIH KYMBICHIH
YHABIMIACTBIPYIIBIHBI KBI3MET KOPCETIJIETIH JKaONIBIK J>KYMBICBIHJIA JKOHE JTailbIH
OHIMHIH callachblHa aHBIKTAIFaH 0apJIbIK KEMIIUTIKTEP TYpasbl, €CEMNTIK Ky)KaTTaMaHbl
’acall OThIpbIT Xabapaap eTy.

binyre Tuic: adlOMUHUN XOHE aHOJA OHIIPICIHIH TEXHOJOTHUACHI MEH
TEXHOJIOTHSUIBIK PEKHMI, TEXHOJOTUSIIBIK MPOIIECTIH ACPEKTEPl MEH MapaMeTpliepiH



KEJT1 aBTOMATUKACHIHBIH KaJAbUIBIK KYPBUIFBICBIHA €HT13Y TOPTiO1, KO (PyHKITMOHAII BT
YK KOTEprilll MallMHAHBIH, KbI3MET KOPCETIIETIH >XaOJBIKTHIH >KYMBICHIHIAFBI
aKayJBIKTapAblH Maiiga Oosy ceOemTepi XKoHE OJapiAblH alJIbIH ajy >KOHE KOO0
TOCUIJEPl, DJEKTPOJU3 MPOLECCIHIE AIEKTPOJUTTIH ©3Tepy CHUMAThl, aTOMHUHUN
QTyJIIH HET13T1 TEXHOJOTHSUIBIK MapaMeTpiiepi, MBIFAPbUIATHIH OHIMIC MEMJICKETTIK
CTaHAapT, TEXHUKAJBIK KaFJail ®oHE TEXHOJOTUSIIBIK MapameTpiiep, Tyhicnenepaeri
KEepHEY/IIH TOJKY HOpMajapbl, OPBIHIAIATHIH KYMBIC KOJEMiHAE dJIECKTPOHUKA JKOHE
ANEKTPOXUMHUSI HET13/Iepi, KbI3MET KOPCETIICTIH Ka0AbIK >KYMBICHIHBIH, TalibIH OHIM
canachl KOPCETKIIIIHIH €ce0lH KYPri3y epekeci, €CENTIK Ky>KaTTaMma TOJNTHIPY €pexkeci.
KocinTik opra 611iM Tanarm eTijaemi.

MEIpEIm TO3aHB OHAIpiCiHAer] memmmi
69. MuIpeIm TO3aHBI OHIIpiciHeT memmi 3-pa3psa

Kympbic cunarramacbl. MbIpbIl KYHbIMAAPAbl TEMITE KailTa 0aJKbITy OpOLECCiH
KYPTizy. MBIpBIT KYWBIMAAPABl JKETKI3Y JKOHE OHBI TENIKe OipKaiblTa €HTi3y.
MBIpbITT TO3aHBIH OyHKEpJIep MEH KaMepaiap/aH IIbIFapy, IPOCTap bl aly, TO3AH/IbI
TO3aHJAHJIBIPY KOHE OHBI METAJII OaHKaylapra caiy. To3aHabpl THEBMO- KOHE BaKyyM
KeliKmeH TackiMannaay. Ilemke, kaObuinay bIIbICTapbIHA XOHE OackKa Ja KOCAJIKBHI
XKaOIbIKTapFa KbI3MET KOpCeTy, OJIap/Ibl JKeHIeyTre KaTeicy. [lemnTi, ra3 oTeTiH XyleHi,
OyHKepJiepi, Kamepanap/bl, peKynepaTopiaapibl, 0araH TypaKTapblH Ta3ajlay >KOHE
oJlapJIbl TEKCEPY.

biyre THic: MBIPBIII KYHBIMAAP/IBI MEIITE KaiiTa OaIKbITY TEXHOJIOTUSICHI, TIEIITEP
MEH KBbI3MET KOPCETIJIETIH KOCAIKbI >KaOIBIKTBIH KYPBUIBICHI, MBIPBIII MEH OFaH
cepikTec 0acka MeTangapAblH KACHETl, MeIITerl TeMIlepaTypaHbl PEeTTey TOCLIAepi,
MBIPBIII TO3aHBIH Opal TYI epexeci, OaraHamaplblH OiTeyjepi MEH TypaKTapblH
TEKCepy, THEBMO- KOHE BaKyyM KOIIKTEPAiH CyI0achl MEH KYPBLIBICHI.

70. MEIphIm TO3aHH OHipiciHeri memmi 4-pa3psay

Kymbic cunatramacel. BUTIKTLTITT aHAFYPIIBIM KOFAPhI MENIIIHIH 0acIIbUTHIFBIMEH
Oakplyiay eJiey achanTapblHBIH KOPCETKIIITEpl OOMBbIHINA OCNT1JIEHTeH 1PUTIKTErl
TO3aH KaMmepanapbiHaa (OaraHanap[a) MBIPBIII TO3aHBIH alyAbIH TEXHOJOTHSIIBIK
npoiieccin kyprizy. To3aH OaraHandapblHbIH OQJKBITBIIFAH MBIPBIIINEH TETIC
ClHAIpUTYl. BankpITy opcyHKamapblHbIH )KYMBICBIH OaKblIay KOHE OJIapAbl aybICTHIPY.
["a3 eTeTiH yiieH1 aXbIpaTy, a3 OTKI3TIIITEP Il Ta3aJlaFaH Ke3/1€ arperaTTapabl CYMbIK
OTBIHFa ayBICTHIPY KOHE OHbI Ta3aJlaFaHHAH KEWiH )KyleHl ra3ra kanra Kocy. [lukizar
NeH JaiiblH OHIM/l ecemke any. KpI3MeT KOpCeTiJeTIH >XaOabIK KYMBICHIHIAFBI
aKayJbIKTap bl aHBIKTAY KOHE KOO JKOHE OJIap/Ibl KOHEYTE KaThICY.



binyre Tuic: MBIpBIIT TO3aHbI OHIPICIHACTI TEXHOJOTUSIIBIK MPOIECC, TO3aH
OaraHaJIapBIHBIH, TO3AHAHBIPY JKOHE OT JKary (DOpPCyHKaJapbIHBIH KYPBUIBICHI, Ta3
KOHE CYHBIK OTHIHMEH >KYMBIC ICTEUTIH arperaTrapfa KbI3MET KOPCETY epekeci,
MBIPHBIIT TO3aHBIHA KOWBIUIATHIH TaJIanTap.

71. MEIphIm TO3aHH OHAIPiCiHEr] memmi S-pa3psay,

Kymbic cunatramacel. bakpiiay ediiey acnanTapblHbIH KOPCETKIIITEP1 OOMBIHIIIA
OedriieHreH IPUTIKTET1 TOo3aH KaMepaiapblHaa (OaraHanapaa) MBIPHIIT TO3aHbLIH
alTyIblH TEXHOJOTHUSUIBIK TpollecCiH XKyprizy. llemreri TemmepaTypaHbl XoHE
MBIPBIIITEl TO3aHAAHJBIPY YIIIH aya Xi0epyail perrey. MBIphIll TO3aHbl canachlH
anikpiHgay. XKaOabIK KYMBICHI KOPCETKIIITEPiH ka3y. Keneci aybIChIM YIIIH )KYMBICTHI
KaMTaMachI3 eTy.

binyre Tuic: KpI3MeT KOPCETUIETIH KaOIBIKTBIH KYPBUIBIMABIK €PEKIIETIKTEPI,
’KYKa MBIPBIIII TO3aHBIH aJIy IIAPTTAPhl MEH PEIKHUMI.

Hopauari TazanapTy memmrici
72. UomuaTi Ta3anapTy HemmIici 4-pa3psa

Kymbic cunarramacel. bypy cTraHoKTapsl MEH TEIIKe Ta3apTy ammnaparTapbiH
OpHATy. aproH, Cy, CYMEH CYBITKBIIITHIH Oepuryi. Kakmak mneH MIBIOBIKTHI
JEMOHTaXAay. ANmaparTsl CyBITY, OHIIPICTIK CyIbl Ta3zajiay, ’KUHAy. ANmapaTThl,
npecc eHIMIH TackIMaiiay. BakyyMmabIK COpFhUIap MEH apMaTypaHbl JKOHICYTe KOHE
aybICTBIPYFa KaThICY.

binyre Tuic: moauATi TazapTy anmaparTapbl, BAKyyM/IbIK COPFbUIAP KbI3METIHIH
KaruaaThl, MpOLIECC MmapaMeTpliepi, Oakpuiay 6Jlley achamnTapbl, >KYK KOTeprill
TETIKTEp, KOPFAHBIII KypaJiJapbl, THIFbI3 ayachl Oap OayuioHaapIbl Naiigaiany epexkect,
oJIapJibl TackIMajgay epexeci MeH cakray TopTiOi, Il OUTIKTUTIK TOm KeJieMiHJeri
AJIEKTP KYPBUIFBICHIH MalJalaHFaH Ke3/1eT1 TEXHUKAJBIK KayiTCi3/IiK epeKeci.

73. Momupari Ta3anapTy Imemmici S-pa3psaz

Kymbic cunarramachl. BUTIKTLTIT aHAFYPIIBIM KOFaphI MENIIITHIH 0acIIbUTBIFBIMEH
MOJIU]ITI Ta3apTy MPOLECCIH XKYprizy. MoWHaKThl ryOKa HEMece KOHKa KYHiHe caly.
ByHkepai uHakTay, IpecTey, OHbl MOJAMEH TOJTHIPY, BaKyyMJiay >KOHE alllapaTka
OpHATy. anmaparThl BaKyyM OJIOKKa jKaJiFay >KOHE Bakyymjay. AmnmapaTka ayaHbIH
OTyiH TeKkcepy. BakyyMIbIK oHE OycTepilik COpFbUIapra KbI3MET KOPCETY, ONapAarkl
AKYMBIC CYUBIKTBIFBIH ayBICTBIPY, OJapJIbIH >KYMBICHIHJIAFbl aKayJIbIKTap/bl aHBIKTAY
KOHE KO10. TeXHONOTUSUIBIK MapaMeTpiiepil Oakpliay >KoHE ka3zy. bacTamkbl KimTi,
TOK OTKI3TIIITEP MEH OKIIAYJIAFbIIITAPAbl MOHTAXK/IAyFa KaThICY.



binyre Tuic: moauATI TazapTy amnmapaThIHBIH KYPBUIBICHI, armaparta 00JaThiH
XUMUSIIBIK-METAILTYPTrUsUIBIK,  MPOLECTep, TajAay MAIMETTepiH, Oakbliay-ejuiey
acmanTapbIHbIH KOPCETKIMITEPIH, KOPFAHBIII KYpPaJAapbIH Mai1anany epexeci.

74. VNomuari Ta3amapTy nemmmici 6-paspsn

Kymeic cumatramacel. Moguari tazapTty mporeccin xypri3y. [lapamerpnepai
Ty3eTy. BakyyM xyiieciH peTke KenTipy, mpecTey, amnmapaT OeseKTepiH KapaMcChl3
€Ty JKOHE OolapIbl KeHJEY. AYBICHIM KbI3METKEPJIEPIH KaXeTTl KypalJapMeH,
MaTepualIapMeH, KOCaIKbl OejliekTepMeH KamTtamachid ery. llukizar, maTtepuai,
JalbIH OHIMJII €CEIKE ally. OHIM calachlH TajlJlay KOPBITHIHABLIAPEI HEMece OaKbuIay
eJeMepi OOUBIHIIA aHBIKTAY. TeXHUKAIBIK KYXKaTTaMaHbl KYprizy. AnmapaTrapabl
MOHTaXJay, IEMOHTAX/J1ay, TOK ©TKI3TIIITEep 11, OACTAIKBI XKIMTi, OKIIAYJIaFbIIITApP bl
MOHTaXKJIay KYMBICTapbIH OacKapy.

binyre Tuic: MOAUITI Ta3apTy anmnapaThIHbIH KYPbUIBIMJIBIK €PEKIISTIKTEP] KIHE
oJIapJpl MalJalaHy epekeci, ammaparTap/bl CyMEH KaMCBI3JaHIBIPY, JJICKTPMEH
KOPEKTEHJIIpy TOCIMi, IIMKI3aT, MaTepuall MIBIFBIHBI HOpPMaJlaphbl, JIalbIH OHIMHIH,
MOHTaK/IaJIFaH alapaTThIH canmachblHa KOWBUIATHIH TalanTap, a0 IbIKTHIH iCTEH IIBIFY
cebenTepi xKoHE OJIap/Ibl PETKE KEATIPY TocuIaepi.

Turan MeH CHpEeK MeTalAapabl KAIIIbIHA KEITIPY JKOHE
Ta3apTyAaFbl eI

75. TATaH MeH CHpeK MeTaJAapAbl KAIILIHA KEITIPy JKOHE
Ta3apTyAaFsl Iemmi 3-pa3psis

XKymbic cunarramachl. XJI0pJbl MarHuiji anmnapaTTaH apHaubl IIOMIIIKEe
Ke3€H-KEe3€HIMEH KYIO JKOHE OHBI TYCIpy MyHKTIHE HEMEece MHUKCEpJIK ydackKere
OUTIKTUIITT aHAFYPJIBIM >KOFaphl MEIIIIHIH OacIIBIIBIFBIMEH TackiMaliay. Mal bl Kyto,
BaKyyM/JIBIK COPFBI OarblH )Kyy JKOHE Ta3a Mail TONTHIPY.

binyre Tuic: Kejik Kypajiaapsl, arbl3y KYPBUIFBICHI, BAKYYM/BIK COPFBI, €JILIEy
acmanTapbIHBIH, MOMIMITEPAIH KYPBUIBICHI JKOHE OJapra KbI3MET KOpCETy epexeci
KOHE IIOMIIITI KBI3JbIPY KYPBUIFBICHI, XJOPJbl MAarHUM AarbIHBIHBIH TOJIBIKTHIFBI
JOpexeci, epITIHAIHI TackMajijay >KOHE IIeMIIITI UIMEKTEY epexKeci, IIapTThl
CUTHAJIM3aIusl.

76. TutaH MEH CHpEK METAITapAbl KAJIILIHA KEITipy XKoHE
Ta3apTyAaFrsl Iemmi 4-pa3pss

Kymbic cunatramacsl. BUTIKTLAIT aHAFYPIIbIM JKOFaphbl MEMIIIIHIH OacIIbUIbIFbIMEH
anmaparka CyWbIK MarHui KYIO IMPOIIECCIH K9HE aTMoc(epana aproHbl KallblHa



KEJTIPY JKOHE TEepPeH BaKyyMJia Ta3apTy IPOIECCIH KYprizy. MoOHTaxIanFaH JKOHE
TePMETHKAJIBIFBI TEKCEPIITCH KaJIIbIHA KEATIPY JKOHE MUCTUIIACY ammapaThiH IMENIke
OpHaTy. AnmaparThl BaKyyM-0JIOKKa KOCY, anmaparThl BaKyyM/Iay, TepPMETHKAIbIFbIH
Tekcepy. IlemTi ThIFBI3 ayamMeH ypiiey. MoWHaK KOPIYChIH kKepre Kocy. AnmapaTThl
KBI3ABIPY MEH arbi3yFa Kocy. CyMEH CYBITKBIIITHl KOCY XOHE OHBIH MOWHAKTBHIH
Kaknarsl MeH (ranenine 0epy. MoONWHAKTBIH arbi3y KYObIPbIHAH KaKIaKThl aly >KOHE
arpI3y KYPBUIFBICHIH MOHTAX/Aay. ANMapaTThl MPOIECC asKTAIBICBIMEH MAaruCTpaibIi
KEJJICH arbITy. AFbI3y KYPBUIFBICHIH JEMOHTAXJay >KOHE KAaKMaKThl OpHATY.
AnnapaTTbl MEIITEH ally, KaXeTTi TeMmmepaTypara JeWiH CaJKbIHAATy YUIiH
TOHA3BITKBIIIKA OPHATY. alapaTThl MOHTAX/IAy ydacKeciHe oepy.

binyre tuic: KanmbiHa KEITIPY, JUCTUIJICY MEIITEPIHIH dKOHE TOHA3ZBITKBIIITHIH
KYPBUIBICHI, allliapaT KOHE KOMMYTAIIHS JKEITICIHIH CYJI0achl, XUMUSIIBIK PEAKIUS KOHE
CHUpPEK MeTallJIap/ibl KaJllbIHa KEeNTIpy >KoHE IUCTIIICY MPOLECCIHIH Heri3aepi,
KaJIIIbIHA KEJITIPY XKOHE TUCTUIIACY MPOLECC] asKTalybIHbIH Oenruiepl, )KyK KoTepriml
MEXaHU3MJIep/ie KbICHIM KE31HJE amnmaparTapMeH >KYMBIC JKYPTi3y epekeci, Tajaay
JIEPEeKTePi KoHE OAKbLIAY-6JIIIIeY aclanTapbl KOPCETKIITEPiH, KOPFAHBIII KYpalIapbiH
naijanany epexeci, OHAIPICTIK-TEXHUKAIBIK OKbITY MEKTENTepl OaraapiiaMachlHbIH
HIET1HAE XUMUs, FJIEKTPOTEXHUKA HETi3/1epl, CUPEeK MeTaaap/AblH HET13I1 KacueTTepi
MEH OJIap/Ibl KOJIJIaHy.

77. TutaH MEH CHpEK METAIIapAbl KAJIILIHA KEITipy XKoHE
Ta3apTyAarbl eI S-paspsay,

Kympic cumarramacel. Amnmnaparka CYMbIK MarHMd KYIO MPOLECCIH KYpPri3y.
BimikTiniri aHarypibIM SKOFaphl MEMIIHIH 0aclIbUIBIFBIMEH aTMochepaa aproH/abl
KaJIMbIHA KENTIPY KOHE TEpeH BaKyymja Ta3apTy IMpoliecciH xyprizy. Ilpomecc
OapbIChIH/Ia KBICBIM MEH TeMIlepaTypaHbl Oakbliay skoHe perrey. CymeH cynay
anmnaparbiHa onepy. bapiabik skeninepi axpipaty. Kabbuiaay xoHe 1mbirapy 0akTapbiHa
MUKI3aTThl TONTEIPY. ChiHAMaNap el Tanaay yiriH ipiktey. [IIuKi3aTThl TepMeTHKAIIBIK
OpTaJbIKTaH TENKIIl COPFhIMEH OacTaH aiiHaIMaJbl JKeJll MeH AUCTUIIICY amnmnaparbiHa
K10epy. ApTBIK HIMKI3aTThl KaObuigay OarbiHa arbi3y. Copfbuiaplibl TOKTATY.
Ongenren Maiisibl arbizy. COPFBIHBI XKYY KOHE OaKThI Ta3a MaiMEH TOJTHIPY. XJIOPJIbI
MarHuiJiH TOJBIK aryblH TeKcepy. KpI3MeT kepceTuneTiH KaOAbIK >KYMbICHIHIAFbI
aKayJIBIKTap/Ibl )KO0. PeXKUMIIK KyKaTTaMaHbl peciMIey.

binyre Tuic: Ttanmaynbl, COPFBIHBI, OJIIEYy KypalJapblH, THIFbI3 ra3bl Oap
OayutoHIapapl aiiiananHy epeskeci, anmnaparra 00JaTblH XUMUSIIBIK-METaJLTy PrUsiIbIK
polecTep, KallblHA KENTIPY KOHE JAMCTHIIJIEY OHIMJIEPIHIH canachblHa KOWBLIATHIH
TaJanTap MEH TEXHUKAJBIK apTTap, MIbIFApPbUIATHIH OHIMHIH carmachblHa Kocmalap/IbIH
acepi.



78. TuTaH MeH CHpeK MeTalIiapAbl KAIIBIHA KEITipy KoHe
Ta3apTyAaFsl e 6-pa3psa

XKympic cumarramacel. ATMoc(epana aproHapl KaldlblHA KENTIPY JKOHE TEPeH
BaKyyMja TazapTy mpoleccin xyprizy. Ilpomecc OapwichiH Oakbliay, peXUM
napaMeTpiepiH peTTey KOHE OJap bl MPOIECC OAPBICHIH/IA TY3ETY, OHIM JalbIHIBIFBIH
COHFBI peT Tekcepy. JKaOIbIK >KYMBICHI KOPCETKIIITEpPiH Xa3zy. AYBICHIM
KBI3METKEPJICPiH KAKETTI Kypalaap MEH MaTepruallapMeH KaMTaMachl3 €Ty.

binyre Tuic: memrTep/iH, TOHA3BITKBIIITAPABIH KYPBUIBIM/IBIK €pEeKIISTIKTEePI,
MOMHAK-TIEII KBICHIMBIHBIH aybICTIANBLIBIFEI, Ta3, IIHWKi3aT, MaTepuaiaap, JalbiH
OHIMHIH KacHeTTepl MEH ojlapfa KOWBLIATHIH TajanTtap, Tajaay JAepeKTepl MeH
OakplIay-eJIIey acranTapblHbIH KOPCETKIIITEPIH NaijanaHy epexeci.

Benmpn-nenrrepaeri nemmri
79. Bems-nemrepaeri nemmri 3-paspsz

Kymbic cunarramacsl. benriieHreH TeXHOIOTUSIIBIK PEXKUMIL CaKTall OTHIPHII
MIMKIKYpaM/JIbl BeJbL-NemTepre cainy. Tyciprimreri Marepuan KadaThl KajJblHIbIFbIH
perrey. TonTeipy KyObIpbl MeH OyHKepJli KOKbIM MEH KOKC YHTAaFbIHAaH Tazajay.
[IukiKypaM KOMIIOHEHTTEpl ChIHAMalapblH 1pPIKTEYAiH AYPBICTHIFBIH OakbLiIay.
[lemrepai xeHIeTeH Ke3/e — MaTeprallapbl MEH LIOFBIPMAFbIH JKOIO.

binyre Tuic: KpI3MeT KOPCETUICTIH KaObIKTBIH OpEKEeT KaruaaThl, ITUKIKYpaM
Kypambl, MTUKIKYPAMHBIH OepuTy KbUIAaMIBIFEI, OyHKEPJIEPIiH OpHAIACy CYJI0AcCHI,
OJIap/IbIH CUBIMIBUIBIFBI, KI3MET KOPCETILIETIH a0 IbIK AKYMBICHIHAAFbI aKayJIBIKTap bl
AHBIKTAY YKOHE KO0 TACUIIAEPI.

80. Bemsn-remrepaeri memmmi 4-pa3psaz

Kymbic cunarramachl. BUTIKTLAIT aHAFYPIIbIM SKOFaphbl MEMIIIIHIH 0acIIbUIbIFbIMEH
IJTAKTap/Ibl, KOKBIM, MBIPBIII KAJIIBIFBI )KOHE 0acKa Ja MOJTUMETaT KaJIIbIKTap bl MEH
METAJUTYPrusiiblK  OHAIPIC KAIABIKTAPbIH BEJBITEY TMPOILECCIH KYPrizy.
Marepuangapapl BEIbI-IICIITEPre caly MPOIECCIH TEeMIIEpaTypaIbIK >KOHE TapTy
peXUMIEpiH OakKplIay, OJIapJIbl PETTEY KOHE OCJITUICHTeH TEXHOJIOTHUSIIBIK PEeKUMIL
cakray. [lemreri moFbIpMaKThI Tazanay oHe YIIbIPHI Tycipy. Kepi marepuanmapsr (
TOTBIKTBHIH 1p1 (paKIUsACHl) TMENIKe ITHEBMOKYPBUIFBIJIADMEH HeMmece Oacka
KypangapmeH xki0epy. Ilemtig y3/a1Kkci3 )KYMBIC ICT€YIH KaMTaMmachl3 eTy. Benblrey
eHIMJIEp1 ChIHaMalapbiH 1pikTey. KbpI3MET KepCeTUIeTIH KaOAbIK >KYMBICHIHIAFBI
aKayJbIKTap bl aHBIKTAY KOHE KOIO.

binyre Tuic: BeIbI-NIEMITIH, TOITHIPY KYOBIPBIHBIH, KEp1 MaTepHaIapAbl Ki0epy
THEBMOKYPBUIFBUIAPBIHBIH, KOCBIMINA TETIKTEPAIH, PETTEY KYPBUIFBLUIAPHIHBIH,



OakpuIay-eJIIey acmanTapbl MEH aBTOMAaTHUKa KYPaldapblHbIH KYPbUIBICHI, IIJIAM/IBIH
naiia 601y cebenTepi xKoHe 0JIap/Ibl KO TICIIAEPI.

81. Benmsn-memrrepaeri memmi S-pa3psaz

JXKXyMmpIc cumaTTramachl. benriieHreH TeMIepaTypaiblK >KOHE TapTBLUIBIC
PEXKUMICPIH CaKTald OTBHIPHIN, METALTYPTUS OHIAIPICIHIH MOTUMETAIUT KAJIIBIKTAPBIH:
[IJIaKTap, KOKbIM, MBIPBIII KAJIJBIFbI KOHE BEJbII-MENITEr1 0acka Ja MaTepHuaiiapibl
BeJIbLTEY NIpouecciH x)ypri3zy. llIukikypamHbIH nemre 00Jly YakbIThIHBIH KOHYCBIH
pertey. LlbIFaThlH KIMHKEP/IIH CanachbiH K030€eH mIoibin alkbiHaay. [nkikypaMHbIH
apakaThIHACHIH, MEIIKEe Kepl MaTepuanabiy Oepuryi. [lemTi xoHe KochIMIIa KababIKKa
KpI3MeT koepcety. lllmamael memre kyhaipy. IlemTi ToKkTaTKaHHAH KeWiH KBI3IBIPY
YKOHE KauTa KOoCy.

binyre Tmic: KpI3MeT KOpCETiIeTiH KaOJIBIKTHIH KYPBUIBIMABIK €PEKIIEIIri,
METaJUTYPTHs HETi37epi, BENBITEY TEXHOJIOTHSIIBIK MPOIECCi, TOTBIKTAHIBIPY JKOHE
METaJIbl KaJMbIHA KENTIPY PEKHUMIi, TEXHOJOTHSUIBIK TPOILECTIH OY3bUTy cebemnTepi,
KOMMYHUKAIUsl CYJI0achl, OTBIH TYpJIEpl KOHE OJap/blH HETI3T1 CUMATHI, albIHATHIH
METaJIT TOTHIFBI CallaChlHA KOWBIJIATBIH TajamnTap.

82. Bemm1 - memrreperi nemmi 6-pa3psj

XKymbic cunarramachl. MBIPBIIT TOTHIFBIH BEJNBII-TIEIITE OaKbLIay-oJIIIey
acmanTapblHbIH KOPCETKIITEPl OONBIHINA OCITUIEHIeH TEXHOJOTUSIIBIK PEXKUMIE JKOHE
TYCETIH KJIMHKEPIH camnachlHa coiikec TeTe Oyjay Mpoleccid xkyprizy. Exinmi aya,
OTTeri, TaOWFW Ta3JblH TMelIKe OepinyiH peTrTey. Benbi-memTepaiH >XOFaprbl
OacTapblHJAFbl TapTy pexuUMIH Oakbuiay. [lemrepal KbI3AbIpy JKOHE KOCY, OJIAp/Ibl
KOHJICYTE KaThICY.

bistyre THIC: MBIPBIII TOTHIFBIH TOTE OyJiay TEXHOJOTHSUIIBIK MPOIECC], MBIPBIII,
KaJIMHUIIIH TOTBIKTA €pYIHIH HallapiiayblHbIH aJJblH aly TOCUIAEpl, NEeIIKeMen/ra3
OTKI3TIITEPAIH, aya OTKI3TIIITEp MEH Kapa Mai ©TKI3TIITepAiH opHanIacy cyj0achl,
OTTET1 XKoHE TaOuFfHu ra30eH Kayilci3 )KYMBIC epexeci, XuMus, (pu3uKa Herizaepi,
ciecapibIK ic.

MBEIphII KyIIOPOCHIH ATy AaFbI ITEIITi
83. MuIphImn KynOpOCHIH aTyZJarsl IemmIi 3-pa3psj

XKympic cunarramachl. BUTIKTLIIN aHAFYPIIBIM JKOFaphI MEMIIIHIH 0acIIbUIBIFbIMEH
KaifHATBIH KabaT peXUMIHE JKYMBIC ICTEHTIH MBIPBIII KYMNOPOCHIH aly
TEXHOJIOTUSJIBIK TPOLIECCIH KYprizy. JlailblH ©HIM1 BIABICKA Cajly JKOHE TaIChIpy.
[Nemnixe jxoHE KOChIMIIIA Ka0IbIKKA KbI3MET KOPCETYTE KATHICY.



binyre Tuic: KpI3MeT KOpCeTUIEeTIH ka0 IbIK )KYMBICHIHBIH KaFUIaThl, TabIH OHIMII
BIJIBICKA CAJTy TOCUIEP] MEH epexect.

84. MuIpsIm KynmopOCHIH aTyZarhl memmi 4-pa3psay

Kymbic cunarramacekl. KallHaliThiH Ka0aT pexXUMIHE )KYMbBIC 1ICTEUTIH MBIPBIILI
KYTIOPOCHIH ally TEXHOJIOTHSIIBIK TMPOIECCiH Xyprizy. TemmepaTypaHsl, meIn
KUHAFBIH/IA KOHE Ta3 OTKI3y JKYMECIHJIe CHUPEeTy[l, ayaHbl >KyMcayJbl, €piTIHJIre
KYKIPT KBIIIKBUIBIH XK10€pyai peTTey. AJBIHATBIH KYyNOPOCTBIH CanachlH alKbIHAY.
ITemTiH JKYMBICBIH €CENKE alyabl >KYPridy, KbI3MET KOpCeTiIeTiH XKabOabIK
YKYMBICBIHBIH aKayJIBIKTAPBIH aHBIKTAY JKOHE KO¥O.

binyre tuic: kKaliHaWTBHIH KabaT peKUMIHAC KYMBIC ICTEUTIH MEIITIH, ra3 OTKI3TiIIl
Kyhe MeH Oakpuiay-eJiey anmapaTypachblHbIH KYPBUIBIMBI, (H3UKA, XUMUS,
BaKyyMJIBIK TEXHHMKA HETI37epl, KOJIaHbUIATHIH MaTepHalliapJIblH KacHeTTepi,
aJBIHATBIH KYTIOPOCTHIH CalachblHa KOMBLIATHIH TajanTap, KOMMYHUKAIIHS CYJI0acCHl.

Hukens yHTaFRH KaJIIbIHA KeITipyIi MemmTi
85. Hukeb YHTarbH KAJIIBIHA KEITIPYIIi nemmi 4-pa3psj

XKywmbic cumarramacsl. BUTIKTUTIN aHAFYpIIbIM SKOFaphbl MENIIHIH 0acIIbUIBIFBIMEH
AJIEKTp TEMITEPiH/e HUKEIh IMaja TOTHIFBIH KaJIbIHA KENTIPYy apKbUIBI; KaJIak
PEaKIUSIIBIK TIEHTEpAe TeHEPaTOPJBIK Ta30eH OeNCeH/al HUKEIb YHTarblH aiy
nporieccid xyprizy. [IukizaT neH marepuaijbl KaObUIaay, eaey *KoHe TackiMaiaay.
[ukikypamapl OenTiieHreH KypaM OOWBIHINA JalbIHIAy YXOHE OHBI IEIIKEe Caly.
XKaOapIKThI iCKe KOCY oHE TOKTaTy. Hukenp 1mana TOTHIFbIH T€HEPATOPJIbIK ra30eH
KAJIMbIHA KENTIPY TeMIEpaTypaliblK peKUMIHE COMKEC MaTepual, ra3, ayaHblH OepllyiH
perrey. llemreri Ttemneparypanbl Oakbuiay. CelHaManapibl  1piKTey.
DKcrnpecc-acnanTap/iblH KOMEriMEH ©HIM calachlH alKbpIHAAY. DJEKTP MEIITepIHEH
YHTaKTHI ally, KETTIpy KOHE OHBI blabIcTapFa cany. [lemke KpI3mMeT kopceTy. JKanmak
PEaKIMSUTBIK TICIITI KYMBICKA JalbIHIayFa KaThICy, VHTAKThI caiy. llemTiH
OTTHIFBIHBIH JKaFJJalibIH, Ta3 JIMEK amnmapaTypachlHbIH IYPBICTHIFBIH, COPFBIII O1ITEHIH,
KEJCTKIMITIH TapTybIH TeKcepy. ['a3 OeH aya KaXeTTiriH ecentey. JKanmnak nemrep/ii,
IIaH YCTaFbIIITap bl OOIIIEKTEY KOHE Ta3ajaay, OTTHIKTaphl MEH apHAJIAPBIH ayBICTHIPY

Ketepin Taceimanmay TeTikTepiH Oackapy. KpI3MeT KepceTileTiH KababIK
YKYMBICBIH/IAFbI aKayJIBIKTApAbl alKBIHAY JKOHE KOF0, OJIap Ikl )KOHCYTE KATHICY.
binyre THic: KbI3MET KOPCETUIETIH MEIITEeP/iH, KOChIMINA KaOabIKTap MEH
OaKpLIay-6JIIIIey aCMaNnTapbIHBIH KYPBUIBICH, KYMBICTHIH TEXHOJOTHSUIIBIK PEKHAMI
KOHE TEXHUKAJIBIK HYCKAYJbIK, TEXHOJOTHUIBIK MPOLECTIH (HU3UKAIBIK-XUMUSIIBIK
HETi3/1epi, IIUKI3aT MeH TeHEePaTOPJIbIK Ta3/IbiH (KOMIIOHEHTTEPIHIH KYPaMbl, KapbLTy
IIET1, CAJBICTHIPMAJIBI CaJIMarbl, KBUIBITY KACHETI, KACHETTEPIH KAJbIHA KENTIpY,



YJIaFBIIITHIFBI KOHE T.0.) GU3HKATBIK-XUMUSIIBIK KACHETTEP1, MaTepUaiapAbl KyMmcay
HOpMachl, 0aKblIay-eJIlIey acnanTapblH KoHE Talljay JIEpeKTepiH naigaiany epekect,
IIUKI3aT TEeH OeJCeH/I HUKEeTb YHTAFbIHBIH camachlHa KOWBUIATHIH TallamTap,
aBTOMAaTHWKa »JKOHE CHTHalm3anus cyjnbacel, Ta3, aya, Oy JKoHE cCYy
KOMMYHHUKAIMSICBIHBIH CYJI0AChl, MEIIT] )KOCHapIIbl XKOHE anaTThl XKaraaiaa Kocy KoHe
TOKTaTy TOpTiOi, razjanraH armocepana e3iH-e31 ycTay TopTiOl »KOHE 3apiall
MIEKKEHEpre ajFalikKbl KOMEK KOpCeTy.

86. Hukens yHTaFRH KaIIGIHA KSITIpyIIi Iemmi S-pa3psj

XKywmbic cunarramacsl. JKanmak peaknusuIbIK MEMTepe HUKENb [ana TOTHIFbIH
reHePaTOPIBIK Ta30eH KajlblHA KENTipy mpolecciH xyprizy. [lemrepal KymbicKa
nasipiay. HIuKi3aTThIH, ra3/iblH, ayaHblH Y31KC13 TYCYIH, PEAKIUSIIBIK dKOHE KAUTYIIbI
ra3qblH O€NTUICHreH TeMIlepaTypachiH, MEIITIH 1MIKI TeMIIepaTypachblH KaMTaMachi3
eTy. YHTaKThl KallllaK peakIHsUIbIK MeITepaeH TYcipy. TeXHOMOTHUSIBIK MPOIECTIH
TEMIEPATyPaJIbIK KOHE Ta3 PEKUMIH, a3 KbICHIMBIH, OaKblIay-eJIIey aclanTapbIHbIH
KepCeTKITepl OONBIHINIA ayaHbl ABTOMAT KYPBUIFbUIAPAbIH KOMETIMEH HEMECe KOJIMEH
perrey. Ilemr TeTIKTEpiHIH >XYMBICBIH, Cy, a3, ayaHblH JXYMCalyblH, TIa3
YKAHFBIIITAPABIH KYMBICBIH Oakpuiay. Tuek apmarypachkiH aybicThIpy. ['a3 jxoHe aya
KOMMYHHUKAIMSICBIHA, )KEIACTKIITepre, OaKplIay-eJey acrnantapbiHa jkoHe 0acka 1a
XKaOJIBIKTapFa KbI3MET KOPCETY KoHE kKoHey. [ a3nbIH KeMyiH TOKTaTy. Kapbury Kaytii
0ap raz-aya KOCHACBIHBIH KaJbIITACybIH OonapipMmay. blkTuman anat, epT, ®apbuUIbIC,
yJIaHyJIbIH TIaiifia OOJyBIHBIH aJJBIH alTy KOHE OJap bl TOKTATy YIIIiH THICTI IMapaiap
KaObLUI/1AY.

binyre Tuic: HMKENb IIajla TOTBIFBIH T€HEPATOPJBIK ra30€H KallblHA KEJITIpY
apKbUIbI HUKEIh YHTAFbIH aTyAbIH TEXHOJOTUSMIIBIK TOCIMI, HUKEIb/IIH T€HEPATOPJIbIK
ra30eH Iajna TOTBIFYbl TOCIMi, MPOLECTI PEeTTey TOpTiOi, MEMTIH OHAIPYIIUIIriH
apTTBIPYy, IIBIFAPBUIATHIH OHIMHIH CamachlH KaKCapTy TOCUIIEpl, amaTThl TOKTATy
YKOCTIAphI, Ta3 MIApyalIbUIBIFBIHAAFBl KAYITICI3/IIK epexect, Kapblly Kaymi 0ap raz-aya
KOCTAChI KAJTBITITACYBIHBIH QJIJIBIH ATy TOCLII.

TepMHUAIBIK TOCUIMEH KAIIMbIHA KEJITipyIi METi
87. TepMHAIBIK TOCLIMEH KAJMIBIHA KEITIPYIIi HemmIi 3-pa3psaz

Kymbic cunatramachl. BUTIKTLAIN aHAFYpIIbIM KOFaphbl MEMIIIIHIH OacIIbUIbIFbIMEH
MPECTENTeH MIUKIKYPAMHBIH KECEKTePIH TEPMUSUIIBIK KaJIlblHA KENTipy, aJFailKbl
alijayabl (Kapa MeTayJbl) JUCTUIACY, Tecy mpolecciH xyprizy. HIukikypamibl
OeNTiIeHreH apakaThlHACTAa KaJMblHA KENTIpy YIIiH JailblHIay, TeCy XKaOJbIFbIHA
KbI3MET KOepceTy, KalTajama eHiMIepai KaiiTa eHaey. bpukerrepai memike camyra
JaliplHIay, MeITi Tas3anay, TeTe OynaHOaraH KalnJbIKTapAabl IbiFapy. JKorapsl



KEepHEeYJIl MHAYKIUSUIBIK KON 30Halbl memrepal 0ackapyra kateicy. Cysba milniHiH
KOHE TEeHepaTOpABbIH KO3y TOTHIH ipikTey. Marepuangapasl TackIMayiaay.
CeiHamanmapbel ipiktey. BakyyM coOpFbIIapAblH MallbiH aybICTHIPY JKOHE OJapabl
KYMBICKA JAaWbIHAY .

bimyre Tuic: KpI3MET KOPCETINETIH MEITEPAiH KoHe OacKapy acmanTapblHbIH
MaKcaThl MEH JKYMBIC KaruJaThl, MaTepHafaplbl KyMmcay HoOpMalaphbl,
KOMMYHUKAIHUs CYJI0achl, HIBIFApPBIJIATBIH OHIM camachlHa KOWBUIATHIH TajamTap,
ANIEKTPOTEXHUKA, XUMHUSI HET137epi, MaTepuasaap/bl cally, TYCIpy >KOHE TachIMalay
epexeci.

88. TepMALIBIK TOCLIMEH KAJIMIBIHA KEITIPYIi nemmri 4-pa3psz

XKymbic cumarramacel. TepMUSIIBIK KalmblHA KENTIPYy, alFallKbl ailaay bl
TUCTHIIZICY, TECY TEXHOJIOTHSIIBIK IPOIECCIH Kypri3dy. Jloram memrepae OanKbITy.
NHAYKIHUSIBIK KON 30HAIBl TEMTep/i, BaKyYyMJIBIK IEIITEPAi, BaKyyMIBIK
COPFBUIAP/IBL, JKANKBIIITap el Oackapy. TepMoOy naMmanapblH OpHATY KOHE OJIapAbl
Tekcepy. IlemTiH 30Hamapel OOHBIHIIA TeMIEpaTypaHbl KOHE OHJAFbl BaKyyM/IbI
pertey. IlemTiH ’XekenereH TOpanTapblH CaJKbIHAATY CamachlH, OaKbUIay-eIiey
acrmarnTapbIlHBIH KOPCETKIMITEPiH OaKbuIay KOHE oJiapibl ka3y. IlemTiH 30Hamapbl
OoiipIHIIAa TeMmmeparypaHbl eJImiey YIIIH acmajapblH  ChIHAIACTHIpPY,
KOHJICHCATOpIap/ bl OpHAIacThIpy. [lemTepai TonTeIpy sk0HE TYCIpY, OHIM/II canachiHa
Kapal ipikrey. XUMHUUIIBIK OaKblIay sKocrapbl OOMBIHIIA ChIHAMaNap/Ibl 1pIKTEY.

bimyre Tuic: KbI3MET KOPCETIJETIH MEMTEP/iH, BAKYyM COPFBUIAPJIBIH KOHE
Oackapy acnanTapblHbIH KYPBUIBICHI, JJIEKTP CYJIOAchl, KaJIblHA KENTIPY MKOHE
JUCTUIIICY TEXHOJOTUSIIBIK MPOLIECCIH KYPri3yllH PEXHUMI KOHE OfICI, IIMKI3ATKA,
apaJIbIK OHIMJIEPre KOHE Tayap OHIMIHIH canachblHa KOMbLIATHIH TEXHUKAJIBIK IAPTTAP
MEH TajamnTtap, XHUMHs, JJIEKTPOTCXHHUKA XOHE BAKyyMJBIK TEXHHKAHBIH HETi3/epi,
OaxplIay eJIIey acnantapbl MEH OJIApJbIH KOPCETKINITEPIH Mai1anany epexeci.

89. TepMHAAIBIK TOCIIMEH KAJIMIBIHA KEITIPYIIi MENIIi S-pa3psz

Kymbic cunarramachl. BUTIKTLTITT aHAFYPIIBIM KOFaphI MENIIIHIH 0acIIbUTHIFBIMEH
KOFapbl KEpHEyJi HWHIYKIHSUIBIK KOI 30HANbl BAaKyyMABIK MEMITEPAE CHPEK
TOTIBIPAKTHI KOHE KUBIH OaJIKBIFBII METaJAapbl TEPMUSIIBIK TOCIIMEH MPECTENIreH
YHTaKTaH jKacaJiFaH OpHUKET TYpPIHJAE KallblHA KEATIPY TEXHOJIOTHSIIBIK MPOLIECCIH
Kyprizy. KaOIbIKTBIH Te€pMETUKAIBIFbI JKaFAalblH TeKCepy, TEPMOOY JamMmanapbiH
opHaTy. BakyyMIbIK >KamKbIIITap/bl, MEMITIH 30HajJapbl OOUBIHIIA TeMIEpaTypaHbl
KOHE OHJAFbl BaKyyMmbl peTTey. bakpuiay-esiiey acmanTapblHBIH KOPCETKIIITEPiH,
reHepaTop/Abl CAJIKBIHJIATY YIIIH CYJABIH TYCYlH, CAJKbIHIATy camlachlH Oakpuiay.
[IponecTiH asiKTany YakbIThIH O€Nrijey. MeIITi TOJATHIPY, ©HIMII TOJNTBIPY KOHE



camacbl OoMbIHIIA 1pikTey. MHIYKTOP-KBI3ABIPFBIIITE aybICTBIPFAH Ke3/€ MEeIITiH
KYMBICBIH peTKe KenTipy. TYFbIp MEH MHAYKTOP/IBI TIEII OCiHE KATBICTHI OPTAJIBIKTAY.
[Tem >KyMBICBIHIAFBI aKAYJIBIKTAPIBI AaHBIKTAY YKOHE KO0, OHBI JKOHACYTE KATHICY.

binmyre THic: >xoFapbl KepHEYJIl HHIKITUSUTBIK KOT 30HAIBI BAKYYMJIBIK MTEIITEPIiH,
KOFaphl KHUIUIIKTI TeHEePaTOPJIAPIbIH, BaKyYMJBIK COPFBUIAP MEH JKAIMKBIIITap IbIH
KYPBUIBICHI, DJICKTP CYJI0AChl, KaJaIblHA KEJITIPY MPOILECCIH KYPTri3yaiH PEeKUMI KoHE
OMIC1, CUPEK TOIBIPAKTHI OHE KUbIH OalKBIFBII METaJJApbIH HETI3T1 KacHUEeTTEp,
IIMKI3aT TMEeH IIbIFAPbUIATHIH OHIMHIH CalachlHAa KOWBUIATHIH TEXHUKAJBIK IIapTTap
MEH TajanTtap.

90. TepMHAIBIK TOCLUIMEH KAIIIBIHA KEITIpymIi nemmri 6-pa3psa

XKywmpic cunatramacsl. XKorapsl KepHEyIli HHIYKIUSITBIK KOTT 30HAbI BAKYYMJIBIK
HEeHITep/Ie CUPEK TOMBIPAKTHI OHE KUBIH OaJKbIFBIII METalJapAbl TEPMHSUIBIK
TOCIIMEH ajy TeXHOJIOTHSUIBIK TPOIECCiH Kyprizy. JKaOapIK >KoHE ammapaTypaHbIH
OeNrileHreH >KyMbIc pexkuMiH cakray. lllukizar, maTepuangap MeH HIbIFapbLUIATHIH
OHIMHIH KyMcally HopwMmalapbiHa ecen >kyprizy. Ilem 3oHamapbl OoiibiHIIA
TEMIepaTypaHbl )KOHE BIABIPATY ACHreliH pertey. [lemTiH BakyyMIbIK )KYHECIH peTke
kentipy. llIsirapeuiaTelH ©HIMHIH CallachlH Tajjiay MOIIMETTEpl >KOHE MPOIECTiH
asKTaJly yakbITbl OoOMbIHIIA alKbIHAAY. KpI3MET KepceTUIeTIH KaOIbIKThI KOHAECYTe
KaThIiCy. Ammapar MeH MemTepAiH TEXHOJOTUSIIBIK el OOWbIHIIA e3apa opeKeTiH
KaMTaMachI3 eTy.

binyre Tuic: memrep MeH KOCBIMINA >Ka0bIKTBIH KYPBUIBICHI MEH KYMBICHIHBIH
e3apa 0alJIaHbICTBUIBIFbI, TPOLECTIH XUMHUSIIBIK-METAJUTY PTUSUIBIK HET131, JIEKTP JKOHE
BaKyyM/JIbIK Ka0IbIKTHI Naii1amaHy epekeci, CHPEK TONMBIPAKTHI KOHE KUBIH OaTKBIFBIII
MeTalIapAblH KACUETTEPl MEH KYPBUIBICHI.

KypaMmsIEzAa THTaHEI 6ap XKoHE CHPEK TONBIPAKTHl MaTepHaiapIbl
KaiiTa eHJIey KOHiHJIeTi IeTIi

91. KypaMeiHzaa THTaHs! 6ap ’KOHE CHPEK TOMBIPAKTEI
MaTepUAIIapIsl KalTa OHACY KOHIHJET] nenmmi 3-pa3psij

Kymbic cunarramachl. BUTIKTLIIT aHAFYpIIbIM KOFaphbl MEMIIITHIH 0acIIbUIbIFBIMEH
KypaMbIHJa THUTaHbl Oap »OHE CHUpPEK TOMBIPAaKThl MaTepuajfaplaH >KacalFaH
OpukeTTepil OHIMALIIT 45 T/TOymiK ASHIHT1 KOKCTay NEITEepiH/Ie KOKCTAY JKOHE KOXK
OeH KaJIBIKTBl XJIOpjay mporecciH xypridy. lIukizaTTel Tecy, ycakray, Tapry.
Matepuanapsl nemike, Koo0enbre *oHe IIbIFbIC OyHKepiepiHe cany. Marepuannapabl
Olp ywackeleH eKIHIIICIHEe, 0ulaMabl - YHiHaire taceiMangay. Ilemri,
XJIOpJIayBIILITApAbl, KOHACHCATTAy >KYHeciH, 0ak ammapaTypachlH Tasajay; XYy,



MalChI3IaHIbIpy, O6JIIIEKTEP MEH TOpaNTapabl KENnTipy. XIopiaybluTap MEH TO3aH
KaMmepasapblHbIH aCTIHAAFbI KIOOETbIAEP/Il aybICThIPY. BITIKTUIIr aHAFYPIIBIM KOFaPhI
MEeNIIiHIH OacCHIBUIBIFBIMEH 4-pa3psaTa Ke3JelTreH UIMEKTEY JKOHE IKEKeJIereH
KYMBICTapbl OPBIH/AY.

binyre Tuic: maTepuangap MEH KalJIbIKTapAbl apTy *KoHE TachIMalay epexeci,
KbI3MET KOPCETUIETIH »aOABIKTBIH MAaKCaThl JXOHE JKYMBIC KaruAaThl, 3JIEKTP
XKaOJBIKTapbIMEH KYMBIC ICTE€Y €pe’Keci, KOKCTay MoHE XJIOpJiay MPOLEcCl Typasibl
HEri3r1 TYCIHIK, KOJIJAaHBIJIATBIH MaTepUaNIapAblH TYpJepi, OJapAbl >Xymcay
HOpMaJIaphbl, MIAPTTHI CUTHATIN3AIHSI.

92. KypaMbiHzaa TUTaHBL 6ap XKoHE CHPEK TOMBIPAKTEI
MaTepHaIgapAsl KaiTa oHjey KoHiHAer: nemmi 4-pa3psas

Kywmbic cunarramacsl. Kypambinaa TuTaHbl 0ap KOHE CUPEK TOMBIPAKThI
MaTepuasaap/ial KacajaraH OpUKeTTepal eHIMAUIIT 45 T/TOyJNiK JEWIHIT KOKCTay
NEMITEePIH/IE KOKCTay >KOHE KOX O€H KaJJBIKThl XJopJiay MpPOIECCIH KYpPrizy.
Bbakpinay-eniiey acnantapblHbIH KOPCETKIIITEP] OOMbIHIIA TpoLEecc OapbIChIH OaKbLIay
. TeMmriepaTypanbl, BIIBIPAY/bI, TA3bIH TYCYiH perTey. Kokc OpukerTepiH memTeH
TYCipy oHE OJapAbl CANKbIHAATy OpBIHIAApbIHA Oepy. bpuKeTTepai cankbIHIATY.
Bbpukertepai Tacenekte xikrey. Krobenbpaepai OpUKeTTEPMEH TOJITHIPY KOHE OJIIICY.
Kp3mMeT kepceTisieTiH KaOAbIK >KYMBICHIHAA TEXHOJIOTHSIIBIK PEXUM HOPMAChIHAH
aybITKY ceOenTepiH )KOHE aKayJIBIKTAP/Ibl AHBIKTAY YKOHE KO0, OHBI KOHJICYTE KATHICY.
TexHUKaNbIK KY’KaTTaMaHbI )KYPTi3y.

binyre Tuic: KbI3MET KOPCETIIETIH Ka0IBIKTBIH KYPBUIBICHI, OPUKETTEP/Il KOKCTAY
TEXHOJIOTHSUIBIK TPOLECCIHIH asKTaly yaKbIThl, OTBIHIBI YHEMJEN >Kary ToCUIAepi,
OpuKeTTep MEH KOJXKIBIH CcallachlHa KOWBLIATHIH TajanTap, KbI3MET KOPCETIJIETIH
XKaOJBIK JKYMBICBIHAA TEXHOJIOTHUSIIBIK PEXHM HOpPMaJjapblHAH aybITKyJap MeEH
aKayJIBIKTapblH Maijga 00Jy ceOenTepi, KOKCTAy MKOHE XJopJiay TEXHOJIOTHUSIIBIK
IpoIecTepi, OJapAbl PETTey TOocUIaepi, OaKpUIay-eJIIey achanTapbl, KOPFaHBIII
Kypajijapbl, Tapas3bl, KypajlaapAbl MaiianaHy epexkeci, KOMMYHHUKAIUI CYJI0achl,
IIMKI3aTThIH, KapThUlail OHJEITeH OHIMHIH, JalblH OHIMHIH (U3HKa-XUMUSIIBIK HKOHE
TEXHOJIOTUSIIBIK KacUeTTepi.

93. KypaMbiHza TUTaHEI 6ap XKoHE CHPEK TOIMBIPAaKThl MaTepHaIapabl
KaiiTa eHAey KOHIHIeT1 eI S-pa3pay

Kymbic cunatramacel. BUTIKTLTITT aHAFYPIIBIM KOFAPhI MEHIIIHIH 0acIIbUTHIFBIMEH
OpukeTTepaAl OHIMALIITT 45 T/TOyNiK apThIK Y3A1KCi3 KOKCTAy MEIITePIHAE KOKCTay
KOHE KYpaMbIHJa THUTaHBI 0ap KoHE CHUPEK TOMBIPAKTHI MaTepHAIIAPIbl XJopiay,
Oy-ra3 KocmachblH KOHJEHCATTay, XJIOPUJ E€PITIHIAICIH KOIJaTy, Cy3riiey MpolecCiH



xyprizy. lllaxtanblk s7IeKTp MemITEepiH, XJOpiayblITApAbl, OaraHasap MEH KOCY
anmapartypacblH gadbiHgay. Kokc OpuKeTTepiH, TeTpaxJOpHUATI, XJIOPHUJITI
KOWBIPTIAKTBl KaOBIIJay, €ecemKe ajy >KoHe TMeIIke, OyJaHIbIPFhIIITApFa,
anmapatypara caiy. [lemrep MeH anmaparTarsl TeMIepaTypaHbl, MENIKe, XJIOPIaybII
NeH amnmaparrapra XJOp MeH Kypamjac 3aTTapAblH TycyiH perrtey. I[lemreri,
anmaparTarbl, OaraHalap MEH XJOpJjaybllTapAarbl TeMIepaTypa MEH Ta3 peKUMiH
KOHE CYbIMEH CaJIKbIHJATY *KyHeciH Oakpuiay. [lemreri — OpukerTep, annaparTarbl —
TETPaxXJIOPUATED, TEI MAXTAChIHAAFEl - OaJIKbIMa JCHICHIH eiiey. Xopiay KoHe
TETPAXJIOPHU TIEH XJIOPUATI KOUBIPTIAKTHI (PPAKIUIIBIK aiifiay MPOIECCiHAE XIOPH
ePITIHAICIH, OKCUXJIOPUATEP/IIH MEMTIK TYKbUIBIH, KDEMHUM, AIFOMUHUHN, TEMIp KOHE
Oacka Ja ras3qbl DJIEMEHTTEPJIH TOTBIFBIH j>XKoHE Oy-Ta3 KocmachklH aiy. by-ras
KOCIIAChIHAH KATThI XJIOPHATI, 06Ny XOoHE aifjay, ojapAbl ammapaTrra TYHIBIPY.
CeiHamanapapl ipikTey. XJITOPUATEPAl OJaH opl OHJACY YIIIH KOKJIATKBIIITapaaH aiy.
[emreri, 6araHanap MeH anmapaTTarbl TEXHOJIOTUSIIBIK POIECTEPAl OaKbIIay-eIIIey
acmanTapblHBIH KepceTKimTepl OoWbIHIIA Oakpuiay. XJiopjlay TMelTepiHe,
XJIOpJayblITapra, OaraHanap, ammaparTap KOHACHCATTay XKYyWeciHe, ra3 Taszanay
KYPBUIFBICBIHA, KOMMYHHKAIIUsIFAa koHE Oacka J1a >kababIKTapra KbI3MET KOepCeTy,
oJlap/Abl JKeHJEyre, Tazanayra KaTeicy. JKaOIbIKTBI KOCy >KoHE TOKTaTy. KpIzmer
KOPCETINETIH >KaOMBIK >KYMBICBIHAAFBl aKayJIBIKTAPJIbl AHBIKTAY JKOHE MKOIO.
TexHUKaNbIK KY)KaTTaMaHbl )KYPTi3y.

binyre Tuic: mem, XJopiayslil, OaraHaiap, KOHIEHCATOP, KOIOJATKBIIITAP,
CKpyOOepiH KYpBUIBICHI KOHE OJIapJblH MaKcaThl, ammnaparrap MeEH
KOMMYHUKAITUSIIAPABIH TEXHOJIOTHSIIBIK CYJIOACH], TUTaH TETPAXJIOPUII MEH KAaTThI
XJIOPUITI KOMBIPTIAKTAPbl (PaKIUSAIBIK aiay, KauTylibl Ta3bl YCTay >KOHE
3aNlajChI3AAHABIPY IAPTTaphbl, AUCTEINIEHTeH 3aTThIH, XJOpUIATEp MeH Oacka 1a
3aIaNIChI3AHBIPBUIFAH Ta3dap/IblH carachlHa KOWBUIATHIH TajamnTap, XJIOp, OpHKET,
ANIEKTPOJIUT JK9HE 0acKa J1a OeJIKTEepIH KyMcay HOpMaJaphl.

94. KypaMbIHAa TUTaHBL 6ap XKOHE CHPEK TOMBIPAKTEI
MaTepHaIIapAsl KaiTa oHiey KOHiHAer1 nemmi 6-pa3paa

Kymbic cumarramacel. bpukerrepai eHIMAUTITT 45 T/TOyJIK apTHIK Y3/IKCI3
KOKCTay IEITepiHe KOKCTay KOHE KYpPaMbIH/Ia TUTAHBI 0ap KOHE CHPEK TOMBIPAKTHI
MaTepuangapabpl XJjopiay, Oy-ra3 KOCMAachlH KOHJEHCATTay, XJOPHUJ EpITIHIICIH
KOKJIaTy, CY3rijey, peKTUu(uKaTTay MpOIECCIH XKYpPrizy. TeXHOJOTUSIBIK MPOoIece
OapbICHIH, TEMIEPATYPAIBIK PEKUMII OaKblIay, OJapIblH OJIIEMIEPIH PETTEY KOHE
TY3€Ty. ACHanTblH KOPCETKIIITEPiH TEXHOJOTHUSUIBIK >KypHaira xasy. JKaOabikka
KBI3MET KOPCETY, KAOABIKTHIH ICTEH MIBIFY ce0e01H aliKbIHIay OHBI PETKE KEITIpY.



binyre Tuic: xjopnay memTepiHiH, KOHAEHCATOpJAp, CYJIaHIbIPHUIATHIH
CKyOOepJiepAlH KYPBUIBIMIBIK €peKIIeNIKTepl JKOHE OJIapJblH MakKCaThl,
XUMUSITBIK-METALTY PrUsUIBIK TPOLIECTEPAIH Heri31, OeHopraHuKaIbIK XUMUSHBIH HET131
, MaTepuaiJiap MIBIFBIHBI HOPMACHI, JKa0JIbIKTHIH ICTeH IIBIFY ce0e01 )KOHE OHBI PeTKe
KEJTIpy epexeci.

CypMe YIITOTBIFEIH ©HAIPYII IeImIi
95. CypMe YIITOTHIFHIH OHAIPYII I S-pa3pay

XKymbIc cumarTamacel. OTe Taza cypMe YIITOTBIFBIH aly YIIiH 3JICKTpP MEIITepiHIe
METaJIbl TOTBIKTAHABIPY MPOIECCIH XKYPrizy. TOK KepHEyiH, Mell TeMIepaTypachiH,
TIEIIKEe TYCETiH ayaHbIH KbIIAMJIBIFBI MEH KOJIEMiH peTTey. MeTalll TOTBIFBIH (IaiibIH
OHIM/I1) mbIFapyabl O0aKpuiay. KbI3MeT KOpCeTieTiH Ka0abIKThI KOHACYTe KATHICY.
AJFalikpl OHIM HIBIFBIHBIH, CATy YaKbIThIH, aCMAThIH KOPCETKIII MEH HIbIFapblIaThiH
eHIM1 ka3y. KpI3MeT KepceTineTiH %a0ablK »KYMbBICBIHIAFbl aKAYJIbIKTap bl aHBIKTAY
KOHE YKOI0.

binyre THic: KbI3MET KOPCETUIETIH 3JEKTP MEIMITEPiHIH KYPBhUIBICHI, MEIl
YKYMBICBIHBIH PEKUMI, Ta3, METAJUI )KOHE OTKa TO3IMJII 3aTTap bIH HETi3T1 KacueTTepi,
IIBIFAPBUIATBIH OHIMI'€ KOWBUIATHIH TEXHUKAJIBIK IIApTTap MEH TaylanTap >KOHE
KOCIaJlapAbIH OHBIH CamachlHa dCepi, OHMIPICTIK TEXHUKAIBIK OKBITY MEKTENTepi
OarmapiiaMachlHBIH >KYKTEMECIHAET1 D3JIEKTPOTEXHUKA >KOHE XHUMHS Herizjaepi,
XUMUSUIIBIK peaKusiiap A&oHE METANJIbIH TOTHIFY IPOLECCIHIH HET131.

KymbicTapapl OUTIKTUIIT aHAFYPJIBIM KOFaphl MEMINIHIH 0aclIbUIBIFEIMEH
OpPBIHJIAFaH Ke3/1¢ — 4-pa3ps.

Bapwuii 351eKTpOJIATIH OAIKBITYIIEL
96. Bapwuii >5eKTpOIWTIH OANKBITYIIE 3-pa3psaz

Kympic cunarramachl. bapuil 3IeKTPOIUTIH OaNKBITy MPOLECCIH KYPTi3y.
DNEKTPONHUT MUKIKYpaMbl MEH aHOJ OAJIKIMACHIH OENTUIEHTeH Kypamaa JalbIiHay.
Kananbl BaHHa-MaTKara caiy *oHE AJIEKTPOJIUTTI OANKBITHIIT KaNTacThlpy. MeTa bl
caiy >KoHE aHOJl OalKhIMAChIH OaNKBITHII KAamTacThIpy. TemmepaTypaHbl, KaToJ
KYKTEMecl MEH KepHey/l perrey. BanHa-MaTkaman eHiMl mbliFapy. BanHa-markara
KOHE KOCBhIMIIA XKaOJbIKKa KbI3MET KepceTy. KpI3MEeT KepceTuIeTiH KaOabIK
KYMBICBIH/IAFbI aKAYJIBIKTAPbl aHBIKTAY JKOHE KO0, OHBI )KOHJIEYTe KATHICY.

binyre THiC: 371€KTPOIUT WIUKIKYPAMBbI )KOHE aHOJ] OAJIKIMACBIHBIH KYPaMbl, OHIM
carachlHa KOWBUIATBHIH TaJlalTap, MIUKIKYpaMIbl OAJKBITY JKOHE aHOJ OaJKbIMachIH
0anKbITYy TeMIepaTypachl, OalKbITy OapbIChlHIA KAOJbIK KYMBICHIHIAFbI
aKayJIBIKTapABbl KOO TOCIIAEpl, acmamTapibl, Kypalaapibl, OakpLIay-eJIiey
acmanTapblH KoHE OJIap IbIH KOPCETKIMITEPIH MaijaiaHy epexeci.



ONeKTpOHABI-COyIeMEH OaJIKBITYIIEI
97. OneKTPOHABI-COyJIEMEH OAIKBITYIIH S-pa3psa/

Kymbic cunarramachel. BimiKTIIrT aHaFypJibIM SKOFapbl OadKbITYIIBIHBIH
OacCIIBUTBIFBIMEH JKOFAPhl KEPHEYJIi KeACTACTUITCH dJCKTPOHAAp K31 6ap KypbUIFbIIa
©T€ Ta3a CHUPEK TOMBIPAKTHI >KOHE KHUBIH OQJIKBIFBINI METaljgap MEH OJIapJIblH
OaJIKbIMACHIH ATy IPOLIECCIH KYprizy. KpucramiuszaTopiap MeH biCbipMaiap/sl OpHATY
. TapTynpiH BakyyMABIK KYHECiH, MOJIIEPIICY XKoHE SMepy KYPbUIFbIIApbIH OacKapy.
DNEKTPOH KO3/EPIH aybICTRIPY KoHE Ty3eTy. KypbhUIFbIHBI KOCY, KPUCTAIIIU3aTOPIBIH
OCNruIeHreH auamMeTpl XoHe OalKbITYIblH TEXHOJOTHUSJIBIK PEXUMI HET131HJe
OeJNTiJIEHTeH KYMBIC peKUMiH cakray. KyilimManesl Bakyyma HeMece MHEPTTI opTaja
cybITy. KypBIIFBIHBI TOKTATy, KyHMajapabl IIbIFapy. BakyyMIObIK COpFBUIAP/IBI,
BICBIPMa BaKyyMJBIK apMaTypaHbl, JJEKTPOH KO31HIH COyJie OTKI3TIIIH KOHJEY.
MexaHUKaJBIK Ka0/IbIKThI JKOHICYTE KaThICY.

binmyre Tuic: KpI3MET KOPCETUIETIH 3JIEKTPOHABI-COYJIE KYPBUIFBUIAPBIHBIH,
COpFBUIAPBIH, BICBIPMA BAaKYyMIBIK apMaTypaiap/iblH KYpbUIbICHI, (PU3MKA, XUMHUSI,
ANEKTPOTEXHUKA, BAKYYMJIBIK TEXHUKA HETI3/IePi, JJICKTP JKOHE BaAKyYMIIBIK OJIIIIeM/IED,
BaKyyMJBIK KYPBUIFBIJIAD MEH JKEKEJereH ydacKeylepnl aijay omicTepi, CHpPEK
TONBIPAKTHI KOHE KUBIH OAIKBIFBIII METAJIIAPAbIH HET13I'1 KaCUETTEPI.

Korapsl kepHEyJ KeACNICTUITeH AIEKTPOHAAp Ko31 0ap KYPBUIFbIA alFall
OaNKBITY >KOHE KUBIH OAJKBIFBIII METalgap MEH OajKbIMajaplbl aly MpPOIECCiH
KYprizy ke3iujae — 4-pasps.

98. OneKTpOHAEI - CoylIeMeH OaKHITYIIB 6-pa3psan

Kywmbic cunarramacel. JKorapsl KepHEYJIl KeAeNAeTUIreH 3JIeKTpoHaap ke3i 6ap
KYPBUIFbIZIa ©T€ Ta3a CHUPEK TOMBIPAKTHI KOHE KHUBIH OAJIKBIFBIII METalgap MEH
0JIapJIbIH OaNKbIMACBIH ally MPOIECCIH KYpPrizy. belriieHren TeXHONIOTHUSIIBIK PEXUM
HeTi31HJe KYpbUIFBIHBI Oackapy. Tyrac »kaOIbIKTBIH, acramnTap MEH aBTOMAaTHKa
’KYMBICBIHBIH OHTAMIIBI TapaMeTpIepiH TaHaay. DIEKTPOH KO3/epi )KYMBICHIH OaKbuIay
. DNEeKTPOH KO31H TY3€Ty, PEXHUM TaHJay, 3JIEKTPOHIbI-MarHUTTIK >KOHE HOHJIBIK
dokycTaraHHaH KeHIH D3JIEKTPOHABl OyJaHbl anramkbl Tapty. Kpucramimzartop
TUaMeTpi JKOHE OHJEJETIH METauT MEH OaJKbIMaHBIH TypiHE OaiIaHBICTHI COyJIe
aMIUTUTYJAChIH JKOHE allblTy OpMachIH alKbIHAAY.

Tok neH OaFrbITThIH apachbIHAAFbl KATBIHACTHI KyaTThIH KQKETTUIINHE OalIaHbICThI
alikpiHnay. Koprasbllll koHe OJOKTay OpEKEeTIH TeKcepy. ABTOMAaTHKa XKyheci
KYMBICBIHA €HY JKOHE OJapJblH KbI3METIHIH AYPBICTBIFBIH COHFBI peT Oakpuiay.



Konmen Oackapy pexuMiHAErT KYPBUIFBUIAD MEH COPFBUIAPIBIH SKEJJICTKIIIII.
AJFamkpl MaTepuaniapabl KaObUIaay, OJapAblH CaKTamyblH Oakpinay. benrineHreH
(bu3HKa-XUMHSUTBIK KAaCUETTEPl 0ap MeTanaap MeH OaIKbIMatap bl amy.

binyre Tuic: aBTOMaTHKa, CyMEH CalKBIHAATY TOCIMI, SJIEKTP JKOHE KYIII KOJIaHY
cyir0acel, MeTajdAap MeH OalKpIMamapabl OaJKbITy pPEXUMI MEH JIicTepi,
HIBIFAPBUIATHIH OHIM MEH HIMKIKYpaMfa KOWBUIATHIH TEXHHUKAJBIK IIAPTTap MEH
TajanTap, KaikTa eHJeJeTIH MeTangap MeH OajKbIMaiaapblH (PU3MKaIBIK-XUMHUSIIBIK
KacHETTepl, AJIEKTP, BAKYYMJBIK KOHE THUIPABIUKAIBIK >KaOIbIKTap/bl MangagaHy
epeKeci, DIEKTPOHIBI-COYJIEMEH OAIKBITYIbIH TEOPHUSIIBIK HET13/1epi.

KocinTik opra 611iM Tanarm eTijaemi.

Baraiel MeTaJIiap MEH IMHUKi3aTTH KaORUIIay bl
99. Baraisl MeTanap MEH MWKI3aTTH KaObUIAAymIbl 3-pa3psj

Kywmbic cunarramacel. [1IukizaTThl, xKapThlUlail OHIEITEH OHIMIL, TaiiblH OHIM/IL,
BIIBICTAP/IBI KaObUIIAY, aiAblH ana emmey. [uki3arTel, xapThlaid oHASITeH OHIMI1
YHTaKTay, ycakray. blnpicTel Geinin opay yunH gaibigaay. [uki3aTTel, xKapTblaan
OHJICIATCH OHIMJI, JaliblH OHIMJII Oopay JKoHE BbIAbICTApFa caldy. YaTKBIIIKa, TeCy
nenTepine, AMIpMeHre, INKI3aTThl ChIHAY annapaTTapblHa KbI3MET KOPCETY.

binyre Tuic: maliblH ©HIM MEH BIIBICTHIH HOMEHKIJIATYPACHI )KOHE TEXHHUKAJIBIK
apTTaphl, IUKI3aTThI, )KapThIJIal ©HACITeH OHIM/I1, TalblH OHIM/II KaObLIIAy, €CEIKe
aly JOHE CaKTay HYCKAyJbIFbl, KbI3MET KOPCETIIETIH XKaOABIKTHIH KYPBUIBICHI,
IIMKI3aTThI, )KapThIJIal ©HACITeH OHIM/I1, TalbIH OHIM/II TachIMaJIZIay epeKeci.

100. Baransl MeTanzap MEeH IMKi3aTTH KaOBLIIAYIIEI 4-pa3psa

Kymeic cumarramacsl. 11IuKi3aTThI, KOXKIBI, KapThlJIald OHISITCH OHIM/I, JJOM/IaFbI
METaJIbl, KAJIABIKTapIbl, JabIH OHIMAI KaObLIAay, ChIHAYFa JalbIHAAY )KOHE ChIHAY.
Meranaap MeH OanKbIMaIapbIH TYpl OOMBIHINA KEHIHT1 IHUKI3aTThl COPTTay. barabl
MeTangap OadKbIMAChIH Calalibl CHEKTPadbIbIK Tammay. IIuKi3aTThl, KapThUIai
OHJICTITCH OHIM/I1, TalibIH OHIM/I1, BIIBICTAP Bl OJIIEY JKoHE KalTa enmmey. [1IukizaTTe
ChIHAy >KOHE aJlJIbIH aja ChlHAyFa JadbIHIAay TOCIMIH OeNrijiey. JalblH ©HIM/II
TaaHOanay jxoHe enmen opay. lllukizar meH maifblH ©HIMII KaObLIAay KoHE Oepy
Ky)KaTTamachlH pecimzey. Ecentik Ky»aTTamaHbl )KYPri3e OTBIPBHIN KOPJIBIK Oaraibl
MeTanaapabl 0epy KoHe KaObLiIay.

binyre tmic: mukizart, KapThUIail ©HACITEH OHIM, JalblH OHIM, PEaKTUBTEPIiH
MEMJICKETTIK CTaHJAPThl XKOHE OJlapFa KOWBLIATHIH TEXHUKAJIBIK IIAPTTAp, ChIHAY
TOCiJI, IMMKI3aT II€H JKAapThUIal OHJENTeH OHIMJII OHTaWIbl ChIHAY, Oaraibl



MeTaaaapapl KaObuIIay, €CelmKe ajy J>KOHE CakKTay KOHIHJerli HYCKayJbIK,
OakpuIay-eJIIey acnanTaphbl )KOHE Tapa3bIHbI NaillalaHy epexeci, OyXranatepiik ecen
HeTi3/1epi, KyKaTTaMaHbl peCIMJICY epexKec.

KongBeptep mympTmici
101. KonBeprep mypTmiici 2-pa3psz

Kymeic cunarramacel. KoHBepTepIIiHiH OaclIbUIBIFBIMEH OAJIKBITY OapbIChIHAA
KOHBEpTEPre OTTETiHIH TYCYIH peTTey. YpJey >KOHE METalJIbl HIbIFapy MPOIECCIHE
KOHBEpTEp €HICIH Oackapy. bakpliay-esniey acnanTapblHbIH KOPCETKIIITEPIH OaKbuiay

bankpiTy pexuMiH KypHajfa >KOHE TEXHOJIOTHSJIBIK Kaprara jxa3y. Kezmer
KOPCETIIETIH MEXaHU3MJIEPAIH AYPBICTHIFBIH TeKcepy. backapy mynbTi >kaOJbIFbIH
KOHJICYTE KaThICY.

binyre Tuic: MeTanasiH KOHBEpTEp/e 0Ky TEXHOJIOTHUSUIBIK MPOIECCIHIH HET131,
KOHBEPTEPAIH, KOCY ammapaTypachlHbIH >KOHE MYJbT >KaOIBIFBIHBIH OPEKET €Ty
KaruaThl, OaKplIay-eJIey achanTapbl, BAKYYM/IbIK KYPBUIFbLIAPbIH MaKCaThl )KOHE
OpEKeT eTy KaruaaThl, cIecapblkK ic.

Twuran xeyekri 6oy
102. Turan keyekTi 6emymi 4-pa3psaz

Kywmpic cunarramacel. TuTaH KeyeriH ajfaliKbl OeJmeKTey OesiMIIneciHeH
KaObUIIaFaHHAH KEHiH OHBI Op TYPJl KYPBUIBICTHI IPECTEP MEH YaTKBIIITA KalTasar
oenmekTey. KeyekTi mpectiH KaObUIay YCTENHE »OHE YaTKbIiKa cany. Keyekri
xapamcbi3 eTy. CeiHaManapabl ipikrey. Keyekri koHTeiiHepaep MeH Oelukenepre cany,
enmey. @pakuusuiap OOWBIHINIA TUTAH TyOKachIHBIH MapTUACHIH Kypy. I[Ipecrep,
yaTKBIIITap, KOCMajayliblIapFa KbI3MET KOPCETY JKOHE ONap/bl Ta3za KYWiHIE YCTay.
Kp3MeT kepceTisieTiH ka0 IbIK )KYMBICBIHAAFBI aKayJIBIKTap bl aHBIKTAY JKOHE YKO¥O.

binyre Thic: KbI3MeT KOPCETIIETIH Ka0AbIKThIH KYPBUIBICHI )KOHE OHBI Al jaIany
epexeci, KEYEeKTI THUTaHFa KOWBLIATHIH TEXHUKAIBIK IMapTTap, KO OepiuieTiH
aybITKyJIap, KBICBIMHBIH aybICTIAJbUIBIFBI, OOJIIEKTePAIH MeOJIIepi, ©HIMIeri
KOMITOHCHTEPAIH KYpaMbl, KCYEKTiH >KaHYBIHBIH aJJbIH aly epekKeci, KYMBICTHI
OpBIH/IAY MPOIIECCIHE KOJIAAHbIIATHIH O0aKblIay-TIpKEY JKOHE PeTTeyIll acianTapIblH
KYPBLIBICHL.

103. Turan keyekTi 6emymi S-pa3psaz

XKywmrbic cunarramacsl. KoxkreMipai anramksl 6emnmiexkrey. [Ipecti xoHe KochiMIna
#Ka0abIKThl Oackapy. CopTrapbl OOWbIHIIIA OONIIEKTEHTEH KEYEKTI JKapaMcChI3 €Ty.



Benyminepain xoHe KeyeKTI KaiiTa OHJIeYy y4acKeepi >KYMbICIIBUTAPBIHBIH KYMBICHIH
OacHIbLIBIKKA alTy.

binyre Tuic: eHIM camachlHa KOWBIIATHIH TEXHUKAJBIK IIAPTTAp MEH TaJlarnTap,
KEYeKTi OeyAiH OHTAWIbl TOCUIIEpl, PEaKIMSIIBIK MAaCCaHBIH XUMUSIIBIK KYpPaMBbl,
XUMHUSI, (PU3HKa HET131epi.

ChIHanTHI KYIOIIEI
104. CemanTsl Ky¥romrs! 3-pa3psz

XKywmpic cunarramacsl. ChIHANTH Ka3aHIBIKTapFa aFbI3y JKoHE OalTOHIapFa KYIO.
ChlHanThl KOHACHCATTAyIIbUIAp MEH YpFhUIAyHIbUIapJaH KaOwuimay. ChlHam TieH
OaJITOH/BI IIaH MEH KIpJIeH Ta3apTy. TYThIHYLIbUIAPFA KOHENTY YILUIH OaTIoHAap IbI
eJIIICY ’KOHE THIFbIHAAY. ABTOMATTHI MOJIIEPIIEYIIITI OacKapy. OHIM/II TarchIpy.

binyre Tuic: chlHANTHI TazapTy TocUIAepl, OAIIOHIAPIBI THIFBIHIAY €pexect,
aBTOMATThl MOJIIEPJETIIITI, Tapa3blHbl, acmanTap MEH KypaijapAbl MaiiganaHy
epeskeci, ChIHAMIMEH YJIaHy/1aH CaKTaHy Iiapaiaphl.

TycTi MeTanmap MeH OanKeIMaIapAbl KYFOIIBI
105. Tycri MeTangap MeH GaIKBIMaIapAbl KYIOMIBI 3-pa3psz

Kympic cumarramachl. BUTIKTUIITT aHaFypabIM KOFaphl KYIOIIBIHBIH
OacHIBUIBIFBIMEH METaJIap MEH OalIKbIMaiap bl KYI0. OK epiTiHICIH AaibiHAay. Kyto
XKaOJBIFBIH JalibiHAay. MeTamn Kanbi, cudoH XoHE Hayalapibl TOITHIpY. Metain
OeTiHeH Karbl MEH TOTBIKKaH KaOaTbiH any. KylbUiFaH MeTaiabl TachbIMaljay.
AHOATaFBI, KYUMaJIapJarsl )KOHE METaJUT KaJIBIITapAarbl aKayJIBIKTapbl KyYHFaHHAH
Keiin sxoro. JlalibiH eHiMAl eHey, TaHOanay >koHe Tycipy. IllemimTi, cudoHIbI
BIJIBICTBI, HAyaHbl KOHE LIbIFAPAThIH TECIKTI Ta3ajay, nutukepAl ainy. Kyro xaOabirsl
KYMBICBIHJIAFbl aKAayJBIKTapAbl AHBIKTAY >KOHE JKOI0, ICTEH IIBIKKAH MeTasll
KaJIBIIITAPIbI AYBICTHIPY.

biyre Tuic: KyI0 JKOHE TachIMaylay aOJBIFBIHBIH JKYMBIC KaFUIAThl, METAJI
carachlHa KOWBLIATBHIH TajanTap, IIApTThl CUTHAIM3alMs, Haya MEH MeTalll
KaJIBIITapIbl TOJTHIPY YIIiH MaiiJaIlaHbIIaTBIH MaTEepHANIIAPAbIH HOPMACHI, KAaCHUETI
OHE KYpambl, IMell TOKTaraH Ke3je CcUu(OHABl cakTay Iapajapbl, MeTal
KaJIBINTapIbIH KapPaMCBI3IbIFEl TYPJEPi, OJApABIH AJIBIH aly JKOHE KO TocuIIepi,
JIafibIH OHIM/II BarOHJIApFa apTy TOCIMI.

106. TycTti MeTanmap MeH OaKbpIMaIapAbl KYIOMIBI 4-pa3psz

Kymbic cunarramacel. MeTtanaap MeH OajKbpIMaiapabl KYI0. Op Typl Kypamibl
KYI0O HEMece KO KYIOIIbl MalllnHAJIap/ibl, MUKcepal 6ackapy. Kapa metanapl cudon



KOHE MeETaUl KaJblll apKbUIbl TemTeH MmbiFapy. Kyl HayachlHAArbl IIOMIII
KYPBUIFBICHIH KOHE KYIO0 MalllMHACBIHBIH KO3FaJbIChIH, CU(OHAFbl METaT OUIKTIT1H
perrey. Metanabl MUKCEpACH KYIO KACBIFBI apKbUJIbI METAUT KaJbIKa IIBIFapy.
Mertamn arbICBIHBIH OIPKEIKUIITIH JKOHE METall KaJdblITapiblH TOJYBIH Oakbuiay.
Mertann ceiHamanapsid ipikTey. Kpl3MeT kepceTiieTiH KaOAbIKThI XKOHEYTe KaThICy.
[nMexTey KYMBICTaphIH OPBIH/AY.

binyre Tuic: Kyt *aOJbIFbIHBIH KYPBUIBICHI, METAJI XOHE OajKbiMa aly
TEXHOJIOTHUSUIBIK TPOIIECC] JKOHE OJIapJIblH HETI3T1 KacueTTepl, JallblH OHIMHIH
carachlHa KOWBLIATHIH TajlalTap, METaUl KaJbIlTap MEH KylMa akayJbIKTapbIHBIH
TYpJiepi, KYIO KaOJBIFBIHBIH JKOJ OEpUIeTiH MIEKTI XbUIMAMIBIFBI, METaIbl Oap
MIOMIIITEP MEH TUTEJIbAEP/Il TaChIMAJIIay JKOHE LIIMEKTEY epexec.

CoriibiMaputbirsl 200 T apTHIK MEIMITEP/ICH aHOATAp MEH BadepOapcTap YIIiH
METaNJbl KYWFaH Ke3lle, aHOATapAbl KYIO calMarbl OOWBIHINA JQJIIKTIH >KOFaphI
JEHIel1H KaMTaMachl3 €Ty Ke3iHae — 6-pa3psi.

JucTHibaey nemTepiHiE, MBIPHIIKAIABIKTAY IILICHE
107. qucTmibaey memTepiHiH MBIPHIIKAIABIKTAYIILICH 3-pa3psay

JKymbic cumarramachl. bICTBIK MBIPBIIIKAIIBIK TIEH KOHASCHCATOPIIBIK CHIHBIKTAPIBI
OyHKepJiepJieH KroOenbre TYCIpI apTy >KOHE ojapAbl BaroHra apTy. blcThik
MBIPBIIIKATIBIKTB, KOK OCH KOHACHCATOPIBIK CHIHBIKTAPABl CyMEH BUIFAIIaHABIPY,
oJIapfbl TYCIpreHTe JeiiH Ta3ajam >KWHAY JKOHE TachIMall[lay, BaroHAap/iaH TYCipy.
MBIpBIIIKATIBIKTAY KOKBIM JKOHE KOHJICHCATOPIBIK TYWBIKTApIbl Ta3aJbIKTa YCTay.
Kemnik Kypanmapsl )KYMBICHIHIAFBI aHBIKTAY JKOHE XKOF0. TeMip KOJIIbI Ta3aay.

binyre Tuic: BaroHmapsl TIpKey JKOHE TIPKEMEEH IIbIFapy TOpTiOi, MIapTThI
CUTHAJTA3AITHS.
JKyx apThutran BaroHaapapl MOTOBO30EH CHIPFBITKAH JKOHE OHBI OacKapraH Ke3J/e —

4-pazpsn.

CrIHanTH Ta3apTymibl
108. CeHamTH Ta3apTymsl 3-pa3paz

Kympic cumarramacel. BimiKTiMIrT aHAFypJIbIM >KOFaphl Ta3apTYIIBIHBIH
0acCHIBUTBIFBIMEH CBIHANTHI Ta3apTy MPOIECCIH JKYPTridy, NEMTeH Ta3apThIIFaH
CHIHAMNTHI IIBIFAPY JKOHE OHBI BIIBICKA KYI0. TOMEH MapKajbl CHIHANTHI Ta3apTy
nemrepiHe Kyro. CeiHamamapabl ipiktey. JKaOGapIlKKa KbI3MET KOPCETY >KOHE OHBI
KOHJIEYTE KaThICY.

binyre tuic: KocnanapablH ChIHAN KACUETIHE ocepi, Ta3apTy OHIMIEPIHIH calachl,
peareHTTep/l JKyMcay HOPMAChl, KBI3MET KOPCETUICTIH >KaOIbIKTBIH OPEKET €Ty
KaFuaThl.



109. CemanTsl Ta3apTymsl 4-pa3pan

Kywmpic cunarramacel. CBIHANTHI Ta3apTy MEMITEPiHIE Ta3apTy MPOIECCIH KYPrizy.
TemmnepaTypa MEH WHEPTTI Ta3 MIBIFBIHBIH KYMCATYBIH peTTey. llemTen TazapTeuran
ChIHAMTHI IbIFapy. blnpicka Kyto. Heri3ri »oHe KochIMIla %KaOabIKKa KbI3MET KOPCETY.
OHnipicTi TOMEH MapKajbl CBHIHAMNIECH, MaTepUalIapMEH >KOHE KypalJlapMeH
KaMTamachi3 eTy. JKaOabIK KYMBICHI KOPCETKIIITEPIH jKa3y KOHE MaTepHalIap/IbIH
IIBIFBIHBIH €CETIKE ay.

binyre Tuic: TazapTy nmemTepiHiH KYPBUIBICHI, Ta3apTy MPOIECCIH XUMUSIIAHABIPY,
Ta3apTy OHIMJEpi camachlHa KOWBUIATHIH TanamnTap, ra3[abl jKyMcay HopMalapsbl,
OakpLIay - OJIIIeY aclanTapblH Maii1anany epexeci.

KoHBIpTIIaKThl CYHBUTTYIIBI
110. Ko#sipTakTel CYHBUITYIIBI 3-pa3psaz

Kymbic cunarramachl. Ty3abl ailblpy YIIIH COJA KOHE ATOMHUHUN TOTBIFBI
TUAPATBIHBIH KOWBIPTIIAFBl €PITIHIAICIH MalbIHAAYy *)oHE OHBI aijmay. Coma >KoHE
TUIPATThl KOWBIPTIAK EPITIHAIIEPIHIH TeMIepaTypachkl MEH KOHIICHTPAIUSCHIH
Oakpinay. CeiHamanapbl ipikrey. KoilbiTnak CyHMBUITKBIIIKA, COPFBIFA, AJEBATOPFa,
TaChIMAJIIAFbINIKA KbI3MET KopceTy. IIIUKi3aTThiH, BIABICTBIH HIBIFBIHBIH €CEMKE aly
XKOHE OepiireH epiTiHiHIH Meiepi. Kpil3MeT kepceTineTiH KaOAbIK KYMBICHIH/IAF bl
aKayJBIKTap bl AaHBIKTAY JKOHE JKOI0, TEKCEPY JKOHE aFbIMJIAFbl KOHJIEY.

binyre Tuic: comaHbl, TUAPATTHI )KOHE EPITIH/IIHI CAKTay €pe’Keci KoHE oiap.IbIH
camachlHa KOWBUIATHIH TajamTap, IIUKI3aTThl JKyMcay HOpMayapbl, COJa KOHE
KOUBIPTHAK €PITIHAICIH JalbIHAQY TEXHOJIOTHSICHI.

Kox xoHe kepi MaTepuaifapAbl Ta3ajaay
111. Koxx xkoHe Kepi MaTepHaIAapabl Ta3anay 2-pa3pij

XKywmbic cumarramacel. bankpiTy eHIMIEpl MEH Kepi MaTepuaaapasl 0y3y, Tazaiay
XoHe TackiManay. [llemMimTepaiH KaThIl KajdFaH KaOAaTTapbIH MIBIFAPY KOHE OJIap.Ibl
O0y3y. Marepuanmapasl copTTay >KOHE KoWMara cainy. byHKepiiH MaHbIHA, TTOIBE3]
YKOJIJIApbIHAH JKOHE CKUIIT1 OpJIaH TOTLITeH OAJKbITYy OHIMIEPiH Ta3anay. bICTBIK KOXKbI
Oap meMmimTep MEH BIBICTAPBIH IMIIHJETIHI TOTIN amy. TYHIBIPFBIITE UTEPY HEMECE
KOXKbI Oap KayraHbl cyxuMmajaaH ketepy. lllemim mneH TocTraranabl KejOeyley
KYPBUIFBICBIH Oackapy. Martepuannap/bl YHIHAIEpPre TacbiMaiaay >KoHE TYCIpy.
TuelTIH BIIBICTBI 9K EPITIHICIMEH Mailyiay. DJeKTp MIBIFBIP MEH Telb(epre KbI3MeT
kepceTy. KpI3MeT KepceTineTiH a0 IbIK KYMBICHIH/IAFbI aKayJIBIKTApAbl aHBIKTAY JKOHE
KO¥O.



binyre Tuic: 0anKpITyABIH TYPJl ©HIMAEPIHIH CHIPTKBI OENTiIepl MEH KacHeTTepi,
KbI3MET KOPCETIIETIH *KaOAbIKThl MaiijallaHy >KOHE OHbIH KYK KOTEPTIIITIT, BICTBIK
MaTepHallJapMEH JKYMBIC 1CT€Y TOCLIAEpP1, IAPTThl CUTHATNU3AIIHS.

112. Kox skxoHE Kepi MaTepHalAapabl Ta3ajuay 3-pa3psj

JKymeic cunarramacel. TyHasIpManapapl O6IIIEKTEY KoHE OJIapIbl KAThIMN KaaFaH
KO MaccacklHaH 0ocaty. TyHabIpMaHbIH KaObIpranapbl MeH TYOIH Ta3anay *oHEe OHbI
xuHay. Koxapl KaliTa OalKbpITy VIIIH cCOpPTTay. OJEKTPMEH KbI3JIbIPbLIATHIH
TYHABIpMajapra KbI3MET KOPCETy KE31HJIE€ AJIEKTPOJTapAbl ©cipy >KOHE KaiTa Kocy.
Koxnpl TyHIBIpMaaa KbI3ABIPYAbl OaKblIay: )KYKTEMEHI OaKbuIay-eJIIey acnanTapbl
OOWBIHIIIA PETTEY.

binyre tuic: TyHIbIpManapAbl OeJeKTey, Ta3anay, JKuHay, TacbiMalaay ToCcUIepi
, KOK KyiManap/ibl OJIIeKTeY, SIEKTPMEH KbI3bIPhUIATHIH TYHIBIPMAJIAPABIH dJIEKTP
cyJ10achl.

Kytimanapasl ¢ppesepieymi
113. Kywimanapasl ppesepneymri 2-pas3psz

KymbIc cunarramacbl. Maraui *oHe Koja KyMMallapAbl )KOHE CaKWHaJIapibl
oIIEKel KoJia YHTaFbIH aly YIIiH )OHKara ¢pesepiiey. Kypaijibl aybICThIPY, TOATHIPY
xoHe Kaipay. CTaHOK KYMBICHI PEXXHUMIH alKbIHIay. KpI3MeT KepceTineTiH KababIK
YKYMBICBIH/IaFbI aKAYJIBIKTAp/Ibl AaHBIKTAY JKOHE JKOI0, OHBI KOHJEYTe KaThICY.

binyre Tuic: Geny YIIBIHBIH KYPBUIFBICHI;, ()pe3 T€OMETPHSCHI, YHTAK TEH
YKOHKAHBIH HET13I'1 KaCUETTEpPl *OHE camnachlHa KOWBUIATBHIH TalanTap, MEMIIEKETTIK
CTaHJIAPTKAa COMKEC YHTAaK KypaMbl >KOHE OHBIH OOJIIIEKTEpIHIH BIKTUMAJl KeJeMi,
acmanTtapibl, Kypajiaapabl, OaKpliay-eJiey acrnantapbl MEH OHBIH KOPCETKIIITepiH
naianany epexeci.
CTaHOKTBI peTKe KeNTIPreH Ke3ae — 3-pa3psijl.

XJopnaymsl
114. Xnopnaymrsl 3-pa3psg,

Kympic cumarraMmachl. AJFOMHUHHUAI XJIopJiay MpOoIecciH xypri3dy. blcTeik
MeTaJIJIbl 0ap MIOMIIITI XJOp KamepacbiHa Kiprizy. EpiTiHAiHI Ta3 Topi3al XJI0pMeH
ypiey. XJIOpAbIH MIeMIMIKE OEpulylH XJIOP KaMepaChIHbIH JKEIJETKIIIIH peTTey.
XJopJiaraHFa JIeH1H )KOHE OJIaH KeHiH MeTaJl1 OeTIHeH KO /IbI amy. [llemimreri Metasn
TeMmrepaTypachkiH ejmey. JlalbiH eHiMII arbizy. CTemtaxkaapra CYWbIK XJIOphI Oap



Oaymongapasl opHary. Kemymni amioMUHUN €pITIHIICIH OJIIIey >KOHE eCelKe aly.
Kp3mMeT kepceTineTiH #a0AblK KYMbBICHIHAAFbI aKayJIbIKTAp/Abl aHBIKTAY KOHE KOIO,
OHBI )KOHJIEyTe KaThICY.

bisyre THIC: KbI3MET KOPCETIIETIH *Ka0ABIKTHIH KYPBUIBICHI )KOHE OHBI Maiianany
epekeci, XJIOPMEH XYMBIC ICT€Yy TOCULIAEpl KOHE XJIOPJbI aTIOMUHUN carachblHa
KOMBIIATBIH TajJamnTap, apTy jKOHE TackIMallJjay epexeci, MaTepuaIiapAblH TYpl )KOHE
oJIap/bl )KYMcay HOpMaJlaphbl, IIAPTThl CUTHAJIU3ALIHSL.

115. Xnopnaymsl 4-pa3psan

XKymbic cunarramachl. BITIKTUIIN aHaFypibiM KOFapbl XJIOPJIAYyIIbIHBIH
OacHIBUIBIFBIMEH KapHAJUIUT, IIJIAM >KOHE KYpaMbIHIa TUTaHBI 0ap KOXKIbI XJOpJay
IPOLIECCIH KYprizy. Marepuanisl XJ0paTopAblH OaJKbITKbIIIBIHA caly. XJIOpaTop
KYPBUIFBICBIH Oackapy. XJIopaToplbl KOCyFa maiibiHmay. KapHamauT, moiam skoHe
KypaMbIHIa THTaHBI 0ap KOXIBI XJIOpJay MPOIECCiH peTTey. Acmantapabl Oakpuiay
KOHE XJIOpJIay MPOIIECCi Ke31HAe TEeXHOJIOTHUIBIK KopceTKIimTepiH aimy. ChrHamManap sl
ipikTey. Xiopaay Mnpoiiecci Ke3iHJe CyChbl3 KapHAUIUT MEH TOPT XJIOPJIbl TUTAH aiy.
By-ra3 kocnacblH KOHJEHCATTAy »OHE >KOHE KATThl XJOPUATEPAl 06y MpoIecCiH
xyprizy. lemimn nen kroOenbre epiTiHAl MeH nuiamabl Kyto. TepT XJIopibl TUTAHIbI
Ta3apTy TopaObIHA )KMHAJIMAIIBI BIJIBICKA TaChIMalAay. XJIOPATOPAAFkl JIEKTP JKOHE Ta3
peXUMACPIH OAKBLIAY KOHE PETTeY. XIIOPATOP/Ibl, KOMMYHUKAIUSHBI, anfapaTypaHbl
KOHE KbI3MET KOPCETIIETIH ydacKeneri 6acka Aa »aOJbIKThl Ta3anay. EpiTiHal MeH
MUIAMJIBI aFbI3y YIIH MIOMIII MeH KIOeNbAep/li JabIHIay KOHE KeTKi3y. Kpizmer
KOPCETIJIETIH Ka0bIKThI )KOHJIEYT€ KaThICY.

binyre Tuic: xyiopartop, KOHJIEHCATOP *oHE Oacka Ja KbI3MET KOPCETIIeTiH
XKaOIBIKTApIbIH KYPBUIBICH, OJap/IbIH MaKcaThl MEH MaiaiaHy epekeci, anmnaparrap
MEH KOMMYHHUKAIMs >KENICIHIH CYJ0achl, KalTylIbl ra3iapibl ycTay MIapTTapsl,
XJIOPUATEP/IIH canachblHa KOMBIIATHIH TajanTap, XJIOPAbl )KYMcay HOpMalaphbl, CyChI3
KapHAJTUT TIeH TOPT XJIOPJBI TUTAH allyAbIH HET13T1 TeXHOJOTUSIBIK TapaMeTplepi,
XJIOpJay TMPOIECCIH JKYPri3yJiH HEri3l, OakplIay-ejIley achanTapblH MNaiijanaHy
epekeci, XUMHUs MEH JIEKTPOTEXHUKA HET13/Iepi, IIMKI3aTThl apTy KOHE JalbIH OHIM/I1
arp3y rpadukacsl.

116. Xnopnaymrsl S-pa3psg,

Kympic cunarramacel. KapHannuT, 1u1aM KoHE KYpaMbIHIAa TUTAHBI Oap KOXKJIbI
XJIOpJiay TPOILIECCIH KYprizy. XJIopaTopJbl MaTepUalIMEH, XJIOPMEH >KOHE AJIEKTP
SHEPIUsICHIMEH Ka0AbIKTayAbl peTTey. bey xoHe KOHJeHcaTTay MPollecCiH OaKbuIiay
xoHe perrey. KailTymbsl rasznsl Tazamayasl Oakpuiay. JKaOGIbIK KYMBICHI
KOPCETKIMITEPIH jKa3y, OFaH KbI3MET KOPCETY KOHE KOHACYTe KaThICY.



binyre tHic: Cychl3 KapHALIUT TIEH TOPT XJIOPJIBI TUTAH OHIIPICIHIH TE€XHOJIOTHSICHI
, COHFBI OHIMJIEP/IIH TEXHUKAJBIK IAPTTaphl HKOHE OJIapAbl OHAIPYAIH TEXHOJIOTUSIIBIK
eJIeM e, XKaOABIKTHIH OHIMIUIITIH apTTHIPYIaFbl HET13r1 OaFBITTap JKOHE OJIAP/IbIH
KYMBICTaFbl OEPIKTITI.

Exi xyopisl KaJtaibl JaibIHIAY JKOHIHAET XJIOpIayIIbl
117. Exi XJ0piIbl KaJIaibl JaHbIHAAY XKOHIHIETL XJIOpIayIIsl 4-pa3psiz

XKymbic cunarramachl. BITIKTUIIr aHarypibiM KOFapbl XJIOPJIAYIIBIHBIH
OacCIIBUIBIFBIMEH KaJalbl HOUIAMIBl XJIOpJAY JKOHE €Ki XJIOPJIBl KaJaWbIHBI aiy
IPOLIECCIH XKYprizy. Marepuanmapsl 3JeKTp neimke cany. KamalbiHbl OamKpITy XKoHE
tyHipmekrey. Kamaiibl MeH Ty3 KBIIIKBUIBIH BIIBICTApFa KYIO, €piTy, OyJIaHIBIpY,
Tazajay, KpUCTaIAaHAbIpy, HeHTpudyranay. Temmeparypa MeH KpPUCTAIIU3aTOPFa
CYABIH TYCYIH peTTey. By KbICHIMBIH KOHE BIIBICTAFbl TEMIIEpAaTypaHbl OakbLIay.
Coprbutapra KbI3MeT kepceTy. JuctunaeHren cy any. Kpl3Mer KepceTiieTiH xKa0abIK
KYMBICBIH/IAFbI aKAYyJIBIKTApbl aHBIKTAY JKOHE KO0, OHBI )KOHJIEYTe KATHICY.

binyre Tuic: KbIIUKBUT OTKI3TIIITEp MEH KYOBIpJapAblH OpHajacy cyjdachl,
TEXHOJIOTHSJIBIK TIPOIECTET1 Ty3 KBIIIKBUIBIHBIH KacHETTepl MEH pel, Ty3
KBIIIKBIJIBIMEH JKYMBIC ICT€Y €pexeci, epITIHAUIEp MEH €Kl XJIOPJbl KalailbIHbIH
camacblHa KOWBUIATHIH TalamnTap, XMMUKATTap MEH 0acka MaTepuaigapiabl KyMmcay
HOpPMACHhI, IIAPTThl CUTHAIHU3AIHS.

118. Exi xnopisl Kanaibl JalbIHAAY JKOHIHAET1 XJIOpIayIIsl S-pa3psay

Kymbic cunarramacel. Kanaiiel nuiamasl XJiopiay sKoHE €Ki XJIOPJIbl KaJlalbIHbI
any mpouecciH Xyprizy. ['a3 KyiiHaeri xJopablH TycylH perrey. EpiTiHaiHIH
KYPaMBIHJIaFbl XJIOPJIbI KaJlalbIHBI, €pITY MPOIECCIHIH asKTaly YaKbIThIH, OHIMHIH
OyJlaHybl MEH KPUCTAJJaHYBIH KOHE OHBIH camachlH alKbpiHAay. [lemTi Kocy koHe
TOKTaTy. JKaObIK >KYMBICHI KOPCETKIIITEPIH Ka3y.

binyre tuic: XuMus Heri3epi, XJIOPJIbl KaJalbIHbIH KACUETTEP1, OHbIH EPITIHAIHIH
KypaMbiHJa OONyBl KOHE €piTy MEH OyJaHIbIpy Ke3iHAeri Xau-Kyil, epiTiHi,
peareHTTepiH KacHEeTTepl »OoHE ojlapFa KOWBLIATHIH TajarnTtap, JalblH ©HIMHIH
KYpambl, OChI TAJIIayAbl Al aIaHy epeKeci.

IMemeHTTEY I
119. IlemerTTEYIII

Kymbic cunarramacel. HUTpaTThl epiTiHAiHI Oy3y, IEeMEHTTEY, OylaHAbIpY KoHE
oJIapbl CY3TiJiey apKbUIbI IIEMEHTAT, TY3, MbIC TyOKa jkoHE 0acka Ja eHIMJIEpiH any
npoIecCiH Kyprizy. PeakTuBTepni OelriieHIeH KOHIEHTpAlUsAIa JalbIiHAAQY KOHE



Meuepiiey. PeareHT epiTiHaiciH aiinay. OHIMIEpal IEeMEHTTETIIIKEe, TeCy MeITepiHe,
OyJlaHbIpy afmapaTTapblHa JKOHE 0acka kaOJbIKTapra cainy. OHIMAEpal Kyy, Tecy,
KenTipy, ycakray, ceOy. CelHamanapasl ipiktey. [laliblH eHIMIep MeH ayaapy
epiTiHAUIepiH Tycipy (wbiFapy). JalbiH eHiMal biabicTapra cany. LlemenTrerimike,
OynaHIbIpy anmapaTTapblHa, TeCy NelTepiHe, KenTipy mkadrapbina, cy3rijepre xoHe
0acka J1a )ka0abIKTapFa KbI3MET KOPCETY JKOHE OJap/ibl KOHJEYTe KaThICy.

binyre Tuic: KbI3MET KOPCETIIETIH KAOABIKTHIH KYPBUIBICH; KOMMYHUKAIIUSIHBIH,
ra3 OTKI3TIIITEP/I1H, ChIpMa KaKMaKTapAblH OpHAIacy cyj0achl; MpolecTepaiH XUMHU3MI
KOHE HUTPUT epITIHAUIEPiHIH Oy3bUIy MakcaTbl, METaIJApJbIH EpITIHIALIEp MEH
TyHOanapna I KOWBUIYBIHBIH allJIBIH ajly TOCUIAepl; epiTiHauIep, OHIMIED,
PEaKTUBTEPIH Kypambl MEH KacHEeTTepi KoHE ONapJblH TEXHHUKAJIBIK MIApPTTapHI;
MaTepuaIAapIbl )KyMcay HOpMalaphbl, Oakplaay-eJey acmanTapbl KOpPCETKIIITEPiH
KOHE Kypayljap/ipl aiiaiany epexect.

BUTIKTLIIr aHAFYPIIBIM 5KOFapbl HEMEHTTEYIIIHIH OACIIBUIBIFBIMEH KYMBIC 1CTET€H
Ke3Jie — 3-pa3psn;

KyYKIpT - KbIIIKBUT €PITIHALIEPIH KOHE TY3/bl apajiac epITIHALIEPAl HEMEHTTEreH
Ke3ze — 4-pa3psn;

HuTpat ’xoHe KYKIpT-KbIIIKbUT €pITIHAIEPIH LIEMEHTTETEH Ke3/1€ - S-pa3psl.

OJIEKTPOIMT BaHHATAPHIH NLIAMIAyIIEI
120. OnexTpoiwT BaHHAIAPHH NLIAMIAYIIEL 3-pa3psan

Kymbic cunatramackl. Bannanapian nuiaMm MEH CKpanThl aly, oJlapibl COPTTAY
koHe Kyy. lllmam KOWBIpTMAKTHIH BaHHAJapJaH IIaM IeXTapblHa XiOepy.
Bannanapnan nuiamabl any >KOHE IJIaM KOWBIPTHAFBIH JKOHE KOCHIMIINA >Ka0JIBIKTHI
Oackapy. AHoaTapapl, BAaHHAJIap/a ®oHe OOPTTHIK OKIIAYIAFbIIITHl MIJJaMHAH, TY3/aH
®oHe OeTeH 3arTtapaaH Tazapty. Lllnamaer TaceiMangay. Kel3smeT kopceTiieTiH a0 abIK
YKYMBICBIH/IaFbI aKayJIBIKTApbl aHBIKTAY JKOHE KO0, OHBI )KOHJIEYTe KATHICY.

binyre Tuic: 37eKTpONMT BaHHAJIAPBIHBIH, Hayalap MEeH KYOBIP ©TKI3TIIITEepAIH
OpHajacy ToCiMl, OHAIPICTIK-TEXHUKAJIBIK OKBITY MEKTeNTepi OaraapiaMacsl
asICBIHAAFbI AJIEKTPOTEXHUKA KOHE XUMHMS HET13/1€pl, TOKTBIH TYWICYIH KOUBLTYBIHBIH
JKOHE KOpFachblH KalaTTarbl OCKIHACPAIH alJbIH ally TocuUIaepi, IUIaHTajJapbl,
KOpFaHBIII KYpajJdapblH acmanTap MEH KypajaaapIbl maigaiaHy epekeci, IIapTThl
CUTHAJIA3AITHS.

Cy epiTiEAUIEpiH YIEKTPOIA3ACYIII
121. Cy epiTiHALIEPiH 3NEKTPOIHM3ACYII 2-paspsy

Xym™msbic cunarramacsl. LIupKynanus KypelIFbUIapblHa, TOK OTKI3TINI IIMHANIAPFA,
JKYMBIC OPHBIHA KbI3MET KOPCETY JKOHE Ta3AJIBIKTA YCTAy. DJIEKTPOIUT HUPKYJIALMICHI



KBUTTAMIBIFBIH 0aKbIIAy JKOHE PETTEY. DIICKTPOIHUTTIH aFybIH TOKTATY. DJIEKTPOJIUTTI
cysriney. Cysriiey MaTachlH aybICTBIPY. DJIEKTPOIUTKE KaXKETTI IIAPTTHI CAKTay.
DNEKTPOIUTKE peareHTTEPIIH OIPKaIBINTHI TYCYiH JaWbIHAAY JKOHE KaMTaMachi3 €Ty.
[upkynsius KYpbUIFBUIAPBIH )KOHLY KOHE ayBICTHIPY.

binyre Tuic: BaHHAMAPIBI CEpUSIFA KOCY TACIMI, AIEKTPOIUT MUPKYIISIUACH KOHE
Cy3rijey xymeci.

122. Cy epiTiHAiIepiH IIEKTPOIM3AEYIII 3-pa3psz

XKywmbic cunarramacel. BaHHanapiaH XbUIaHIIBIKTapAbl ally, Ta3zalay,
KapaMCBI3BIH ajly >KOHE OJapAbl BaHHANIApFa OpHANACTBHIPY. Maructpanbaepai
OemiexkTey, Tazanay, JKeHJEY JKOHE )KHMHaKTay. byMeH ypiiey apKbUIbl >KbUTAHIIIBIKTAP
MeH KyOwIpmapasl Tekcepy. KongaHbuiFaH dJICKTPOJHUTTIH  KUHAKTAY
KOJUIEKTOpJIaphIHA aFyblH OaKblIay, MaruCTPadbJeri aKayJbIKTapbl aHBIKTAY >KOHE
KOIO.

Bannamap, Hayanap MeH KyObIpiap/IblH OKIIAYJIAFBIIIBIH TEKCEPY KOHE Ta3anay.
EpiTiHaiHIH aFbIT KETETIH JKEPJi aHbIKTAy >KoHE OiTey. EpiTiHAiHl CykuMasaH, mjiaM
KOWBIPTIAFrbIH OakTapiaH ainay. TyObIpiapiablH acnaiapbiH KeHACY. DIEKTPOJUT
[EXTAphI JKEPKETIEeNEPiH )KUHAY.

TazanaHaTblH HeMece KOHJIENETIH ydacKellep/le epiTIHAUIEp MEH CYJblIH
UPKYJSIUACHH TOKTATy JXKOHE KOCY. DJEKTPOJIUT BaHHAJIAPBIH apTy KOHE TYCIPY.
Bannanapapl aybICTHIPBIIT KOCYFa, Kypaiabl NalblHIayFa, OOpPT OKIIayJIaFbIIIbIH
ayBICTBIpYFa KaTHICy.BaHHAJap MEH aHOJTApIbl MIJAaMHAH Ta3apTy, MIJIaM]Ibl
KUHAKTaybIlIKa TacbiMaiaay. Karon meTamiblH, aHOJ KaJIbIFbIH,IITaHTallap MEH
JOMUKTEP/II KYy. DJIEKTPOATAPABl OPHANACTHIPY XkoHE XKyy. JKyy BaHHamapbiHa
HEMece MalllMHallapFa KbI3MET KepcCeTy, oJlapibl jKeHjaeyre KaTtbicy. Keizmer
KOPCETIIETIH >Ka0/IbIK )KYMBICBIHBIH KOPCETKIIITEPIH ka3y. JlalibiH opaManapisl opay.
Kereprim kesik KypanaapeiH 0ackapy jkKoHE LIMEKTEY KYMBICTAPBIH OPBIH/AY.

Binyre tuic: KbI3MET KOPCETUIETIH *aOJbIKThIH KYPBUIBICBI MEH MaKCaThl,
BaHHANAp, Hayamap, KyOwIpjiap, TYHIbIpMaiap, CyXKumanap, MarucTpaibIepaiH
OpHAJIaCy TOCIMI, EPITIHAICPIIH UPKYISIUICHI TOCIMI, BAHHAJIAPIBIH OKIIAYJIaFbIIIbI
, MarHCTPalbJIep/i, KbUIAHIBIKTAP/bI, BaHHAJAP OKIIAYJAFBIIIBIH KOHACY JKOHE
Tazaja XYMBICTapblH OPBIHIAY TOCUIIEpl, MAaruCTpaibJep MEH KbUIAHIIBIKTAPIbI
Tazayay KecTeci, KYObIp acmajapblH TEKCEPY JKOHE KOHILY epekeci, BaHHAJIAPIbI
ayBICTBIPBIII  KOCY TOCUIJEpl, DJIEKTPOJUT BaHHAJAPBIHBIH CapKbIpaMachl
KOMMYHUKAIMSCBIHBIH AJICKTP CYJIOACHI, SJIEKTPOJIN3 Ke3iHe KOITaHbIIATHIH MHUKI3aT
MeH KOCHIMINIA MaTepHAIAPJBIH TYpJIepi, KBIIKBUIAAP, CUITLIEP, EPITIHALICD IiH
KacHeTTepi, OpHATHUIFAH CUTHAIM3AIUS, KYPBIIBIC )KYMBICTAPBIH )KOHE KOTEPTII KOJIIK
KYpaJIJapbIMEH KacaIaThlH )KYMBICTAPIbI OPBIHIAY EPEKeci.



123. Cy epiTiHAUIEpiH 3INEKTPOIM3ACYII 4-pa3psz

Kymbic cumarTtaMachl. BUTIKTIAINT aHAFYpIBIM JKOFaphl 3JIEKTPOJIM3LIIHIH
0acCHIBUIBIFBIMEH MBIC, HUKEIb, KOOAIbT, MBIPHIII, (DOJBra >KoHE Cy epiTIHIIIEPACH
IIBIKKAH 0acka jJa MeTajagapabl SJEKTPOIU3ICY MPOIECCIH XKYPrizy. DIEKTPOIHU3 JIiC
apKbUIBl METAJJI YHTaFbIH aixy. OJIEKTPOJIUT, MAaTPUKAJbIK BaHHAIapFa,
pereHepanusiiay BaHHAJIApbIHA JXOHE KOCHIMINA >KaOABIKTapFa KbI3MET KOPCETY.
DNEKTPOJIUTTI TalbIHAY )KOHE OFaH peareHTTI eHri3y. BaHHaHBI Kocap ayiIbIHIa OHBI
epITIHIMEH TOJTHIPY. OJNEKTPOATHl BaHHaFra cajly, OHBI TYCipy >KOHE OYpBHIH
KOJITAaHBUIFaHBIH aybICTHIPY. BaHHaMap MEH BaHHATIAp CEPUSCHIH KOCHI KOHE COHJIPY,
AJIEKTPOJIN3 MPOLECCIHIIE ANEKTPOIUTTI ayAapbICThIpy. TOK KyIlli MEH THIFBI3/BIFbIH,
AJIEKTPOATAP apPACBhIHJAFbl KAIIBIKTHIKTBI pPETTey. TeMIeparypaHbl, ITUPKYISAIAS
KBUTAMIBIFBIH, SJIEKTPOJIUT JCHT€iiH, BaHHAAAFbI KepHey i Oakpinay. CriHaManapasl
ipikrey. Kocy angpinma Oeitapan epiTiHAUIEPIH ailHaIBIMBIH KaMTaMachl3 €TYy.
Epitinninepai BanHaaaH arei3y. MeTanmapasl karoarapaad any. doasra engipicinae —
KYPBUIFbLIApAAFsl (oJIbrajapabl TOTHIKTAHIBIPY, TOTHIK KaOaTBIHBIH KaJIBIHIBIFBIH
alKpIHIAY. DIEKTPOIUTTIH KOHE AJICKTPOJIN3 OHIMIIEPIHIH carachiH alkbpiHaay. Keicka
TyhbIKTanyaapasl xoto. [llunamap mMen ty#icnenepai Oymen ypuiey. Banuamap
KYMBICBI KOPCETKIIITEPIH kKa3y. KpI3MeT kepceTuUIeTIH a0 bIKThI )KOHIEYTE KAThICY.
Huadparmanapabl xkacay *KoHe )KOH/IEY .

binyre tuic: epiTiHl canachIHBIH 3JEKTPOJIU3 MPOIECCIHE 9CEP €Ty AIPEKEC, Cy
EPITIHAUICPIHIH AJICKTPOJN31 TEXHOJOTHSUIBIK IPOIECC], OHMIPICTIK-TEXHUKAJBIK
OKBITY MEKTenTepi OarmapiiaMachl ayKbIMBIHIAFbl XUMUS, (U3UKA, DJICKTPOXUMHS
HETi3/Iepi, acmanTap MEH PeTTey KYPBUIFBUIAPBIHBIH TOCIMIi, OJIAPBIH XKYMBIC iCTEY
TOCUTI, aKayJIBIKTApJIbIH TYypJiepi, ceOenTepi jKoHE OJIapJbIH aJJIbIH ajly >KOHE JKOK0
TOCUIAEPl, TOTBIKTAHJBIPY TYypalibl TYCIHIK, KOJJaHbUIATBIH MaTepuaiaap/blH
XUMUSIIBIK KOHE (U3HUKAIBIK KACUETTEPI, AIEKTPOJIUT KYpaMbl MEH TeMIEpaTypachl,
METaJJIBIH TOK apKbUIbI MIBIFYBIHA 9CEP €TETiH (PaKTOpJIap, JIEKTPOIUT, PEAKTUBTEP
KOHE DJIEKTPOJIU3 KE31HJE KOJIIAaHBUIAThIH MaTepUAIIap/bIH CarachlHa KOWBLUIATHIH
Tajanrtap, 3JeKTPOATApAbl OpPHATY >KOHE JJICKTPOJIUTTI BaHHAJIApFa KYIO TOpTioi,
METaJbl KaTOJ HETI3[IEH a)XpIpaTa TOCLIi, DJICKTPOJHMT BaHHAJAPhl KEpPHEYiHIH
TEHT'ePiMi TypaJIbl TYCIHIK, JICKTPOJIMT BaHHAIAPBIHBIH KOPEKTCHY PEKUMI, METaJIBIK
TOK apKbUIBI OTYIHE JJICKTPOJApalblK KAIIBIKTHIKTBIH 9cepi, OaKpLIay-eIiey
acnanTapbl MEH OJIap/blH KOPCETKIIITEPIH Maianany epexeci.

124. Cy epiTiHainepid 31eKTpoIM3AeyIi S-paspsiz

XKymbic cunarramackl. MbIC, HUKENb, KOOAJIbT, MBIPHIII, (OJbra KoHE Cy
epITIHJUIEp/ICH IMIBIKKAH 0acka Ja MeTalJap.ibl SJIEKTPOJIU3ACY MPOIECCIH XKYPrizy.



e3apa 0ailIaHBICTHI KY3€Te achlpy JKOHE TYTaC SJEKTPOJIM3 MPOIECCIHIH KYMBICHIHA
OacibUIbIK €Ty. TOKTBIH aFblll KETY1H TOKTAaTy. PeareHTTep/ 11 Meiepieyi ankbiHaay.
DNEKTPOIUT KYPaMbl MEH TOK TBHIFBI3JIBIFBIH TYy3eTy. Katon TyHOAChIHBIH camachlH,
KBI3MET KOPCETIJeTiH KaOJBIK TI€H KOMMYHHUKAIUSHBIH  JYPBICTHIFBIH,
AJIEKTPOJTAP/IBIH BaHHAJIApFAa NOYPHIC apTBUIYBIH TeKcepy. JKaOIabIK >KYMBICHI
KOPCETKIIITEPIH Ka3zy. DJIEKTPOJN3, PEareHT OHIMIH >KOHE DJICKTPOJIU3 Ke31HIe
KOJITAHBLIATHIH 0acKa J1a MaTepuaiap/ bl )KyMcayIabl €CETKe aly.

binyre Tuic: 3MEKTPOJUT BaHHAIAPBIHBIH KYPBUIBICH, BaHHAIAP/bl CEpUSIFa
OIpIKTIpYy TaCiMi, BJIEKTPOJUT, SJEKTPOJ KOHE IIbIFAPbUIATHIH OHIMHIH camnachlHa
KOWBUIATBIH TajanTap, SJICKTPOJUTTIH aWHadbIM TOCUTl, KaToATapia 3HSHJBI
KOCTaJIapJIbIH TYHY ceOenTepi, MaTepuallJIbiH TOK apKbUIbl IIBIFY TOCULAEPl, XUMHUS,
bu3uKa, SIEKTPOXHMUS, OIJIEKTPOTCXHHUKA HETI3Aepi, DIEKTP DSHEPTUSICHIHBIH
CaJIBICTBIPMAJIBI IIBIFBICBIH TOMEHAETY KOJIJApHhI.

Epitinren Ty31apasl 31€KTPOIM3ACYIIi
125. EpiTiireH Ty3aapasl SJIEKTPOIM3ACYII 2-pa3psz

Kymbic cunaTraMmachl. JJIEKTPOIU3ALY KOHE aJTIOMUHUM, MarHUW, TUTAH KOHE
CUpPEK MeTajjap/ibl DSJICKTPOJUTTI Ta3zapTy TMPOILECCIH XKYPrizyre KaTbICy.
DNEKTPOIUTTI ANEKTPOIU3EPIICPICH 1pIKTEY. DICKTPOJIUTTI KOHE IUIAMJIBI KOJiK
KypajgapbliHa apTy. AJFallKbl IIUKI3aT TEH MaTepuainibsl AaibiHAay. Keizmer
KOPCETUIETIH OHAIPICTIK TOpANTapAblH >KYMBIC YYacKeJepiH eHIMIep MEH OHIIpic
KaJJbIKTapbIHAH Ta3ajay.

3-pa3psiaTa Ke3[eIreH KEeKeJIereH KYMbBICTapAbl OUTIKTUIIT aHaFYpJIbIM JKOFapbl
ANEKTPOIU3IIIHIH OaCHIBIIBIFBIMEH OPBIH/AY.

binyre THic: 3JIEKTPONMTTI 1PIKTEY TICUIAEPI, Mai1adaHbLIAThIH Ka0qbIKKa KbI3MET
KOPCETY JKOHE apTHIN-TYCIPY KYMBICTAPbIH OPBIHAAY €PEeXeci, IapTThl CUTHAIN3ALINA.

126. EpiTinren Ty3aapabl 3NeKTpOIU3AeyIi 3-pa3psiaa

XKymbic cunaTramachl. JJIEKTPOIU3ALY KOHE aTIOMUHUM, MarHUW, TUTAH KOHE
CUPEK MEeTaliapbl 3JIEKTPOJIUTTI Ta3apTy MPOLECCIH KYprizyre KaTeicy. Epitiiren
Ty3lap MEH MeTajjapAbl TackiManaay OOWBIHINA KeJIK Kypajiaapbl MeEH
MexaHu3mepiH Oackapy. EpiTinreH Ty3gapnbl siiekTpoiiusepiiepre Kyro. Meramn
oetine ¢mroc ceOy. Ty3aapasl 3JIEKTPOIUTTIK TazapTyFa NaibiHAay. beminm Kyro
MIOMIIITEP1 MEH BaKyyM-IIOMIIITEP/II Tazajay. [IMeKTey >KyMBICTapblH OPBIH/AY.

binyre Tuic: kelik Kypanaapbl MEH MEXaHU3MAEP/Il OacKapy epexeci MEeH Tacimi,
oye ’KOHE BaKyyM-KeJUIEepAiH AYPHICTHIFbIH, BAKYYM-IIOMIIITEP/IIH T€PMETUKAIBIFbIH
TEKCEPY epekeci, BaKyyM-IIOMIMITEPAIH KYPbUIBICHI, KbICHIM aCThIH/IA )KYMBIC 1CTEUTIH
BIIBICTAPFA KBI3MET KOPCETY EPEeXKECi, DIICKTPOIU3EPNEePl KOPEKTCHAIPY TICIi,



AIEKTPOJIN3 TEXHOJOTHICHI, DJIEKTPOIUTTI Ta3apTy MallUHAJIAPBIHA aHOJ METAJUIbIH
apTy epexeci, 0acTamkbl IIMKI3aTThIH calachlHa KOWBUIATHIH TajanTap, 1JIMEKTEY
KYMBICTAPBIH OPBIHJAY €pEeXkKeCi.

127. EpitinreH Ty3aapAb! 3IEKTPOIHA3ACYI 4-paspay,

Kymbic cunaTraMmachl. IJIEKTPOIU3ALY KOHE aTIOMUHUM, MarHUW, TUTAH KOHE
CUPEK MeTaAap/ibl JJIEKTPOIUTTI Ta3apTy MPOLECCIH XKYprizyre Karbicy. Ca3Tonbipak
AJEKTPOIU3EPIH, QTOPIBI TY3 KOHE IEKTPOJUTTIH OacKa J1a 3JIIEMEHTTEPIH KETKI3Y
XKOHE apTy. DJIEKTPOJUTTIH OPHBIH aybICTHIpY. OTe Ta3za allOMUHHUI OHIIPICIHIE -
aHoJ1 0aJKbIMAcChl MEH 3JEKTPOJIUTTI 3JEKTpon3epaepre Kyto. ColHaManapbl 1pikTey
KoHe TaHOanay. AHOJ OAIKbIMACHIHBIH JICHTCHiH OJIIIIey. DJICKTPOJIUTTI OJIIIICY KOHE
OHTAlNbl JIEHreliH cakTay. O3/IriHEH XYPEeTiH MalluHa-OyHKepiepAl BaHHalapra
OacTamkbhl IIHKI3aTTBl callFaH Ke3Je Oackapy. OJIEKTpOJIH3Eepiep MEH
BaKyyM-IIOMIIITEP/II METAIAbl arbI3yFa HaiibiHaay. Meranmgap MeH 3JEKTPOJIUTTI
BaHHAJaH BaKyyM-IIOMIIIKE KYIO, METaJIbl BaKyyM-IIOMIIITEH O6Jim Ky
memimTepine Oip YSAIIBIKTaH €KIHIIICIHE KaiTa Kyr0. BOopTThl OMIKTETY, HMIMHAJIBIK
apHaJap/bl JKaMKbIIIBIH OPHAIACTHIPY.Ta3apTy BaHHAIAPBIHBIH KaTOATAPbIH aybICTBIPY
KOHE Ta3ajay, BAHHAHBIH THUEYII KaldTalapbliH eHJey. KaToAThl MIBIFAphIN ally jKOHE
anMay apKbUIbl KaKThl, HIJaMJbI KOK0. DiekTposuzepiuepal Oypy. MHepTTi raznbl
Tazajlay KYpPBUIFBICBIHA KbI3MET KOpCeTy. OJEKTpPOJIU3Epiiep KOHCTPYKIUSACHIH,
IMIMHAJIBIK apHaJIapblH, HOJIIK OenriiepiH Ta3anay. KpI3MeT KepceTuneTiH >KadlbIK
KYMBICBIH/IAFbI aKAYyJIBIKTAP bl aHBIKTAY JKOHE YKOTO.

Binyre Tuic: 35eKTPOIUTTIH JIACTaHYbl MEH KapOUATENYIHIH aJI/IbIH aly KOHE KO0
miapajapbl, MacCaHbIH aFybl, KbICKa TYHBIKTadyslap MeEH Oacka Ja eHJIpPICTIK
aKayJBIKTapAblH OeNrijiepi, IEKTPOIU3EepIeTi METAJT MEH JJICKTPOJMTTIH JACHIEHI,
IUIAMHBIH Maijga OoJybIMEH Kypecy Iiapajapbl, TOKTbIH KEpHEyl MEH Kylii,
ANIEKTPOIUTTIH TEMIIEpaTypachl MEH KypaMbl, METAILJT IIBIFAPY KECTEC1, METaILI, IIIaM,
ANEKTPOJIUTTI apTy, TachiMajaay, IpiKTey YIIIH KOJJAHbUIATBIH TETIKTEpAl Oackapy
epexect.

128. EpiTinreH Ty3aapab 3IEKTPOIHA3ACYIIi S-paspay,

Kympic cumatTtamachl. BUTIKTIIITT aHAFYpJIBIM SKOFAphl AJIEKTPOJIM3IIIHIH
0acCHIBUIBIFBIMEH 3JIEKTPOJIU3/CY JKOHE allOMUHUM, MarHuil, TUTAH >KOHE CHUPEK
MeTaIapapl OanKBITBUIFAH OpTaZa, op TYpJi KOHCTPYKIHSIB BaHHaJIapja
AJIEKTPOJUTTIH KaOBIpFachlH Tece (0y3a) OTBIPHIIN, JICKTPOJIHUTTI Ta3apTy MPOIECCIH
KYPrizyre KaTbiCy. DJIEKTPOJIU3Epre, 3JIEKTPOIUTTIH KaObIPFAChIH TECY JKOHIHJIET1 ap
TYPJI1 KOHCTPYKITUSUIIBI MallTMHAIApFa, IOMIIIKe, COpPFbUIapFa KoHe 0acka /1a KOChIMIIA
XKaOJpIKTapFa KbI3MET KepceTy. PeTke KenTipy JKYMBICTapblH OpPBIHAAY.



Bbakpuiay-eniey acrnantapblHBIH KOPCETKIMITEPIH OaKpUIay. DIEKTPOATAPABI OPHATY.
DIEeKTPOJUTTI OATKBITBUIFAH KYWTe aybICTHIPY JKOHE OHBIH OPHBIH ayBICTHIPY.
DIIEKTPONUTTIH KYpaMblH OHBIH CBIPTKBl OenrijepiHe HeMece TajaayablH
KOPBITBIHABICHl OOWBIHINIA aWKbIHAAY. OJCKTPOJIUTTIH TEeMIEpaTypachlH J>KOHE
BaHHAJaFbl KEPHEY/1, aHOJ 9CEpiHiH maiiga 00yblH OaKbLIAY, OHBI KOO XKOHE aJJIbIH
amy. DJIEKTPOJIM3EPIIePIeT] )KYMBIC KEPHEYIH PETTey kKoHe Tipkey. MeTanibiH OeTiHeH
KOMIp TO3aHBIH JKOHE KOXKIBI TYCIpy. DJIEKTPOJIUT, METALI, aHOJ KOPBITIIACHIHBIH
JIeHTeiin eiey. Marauii eHIIPICIH/IE - TIOJIOC apaANIbIK KAIIBIKTHIKTHI ©JIIICY >KOHE
OHBI PETTEY. DICKTPOIU3EPICP Il KOCY KOHE COHIIPY KYMBICTAPBIH OPBIHAAY.

binyre Turic: a5eKTpoM3epIIepIiH Y3A1KCi3 KbICBIMIBI KOPEKTEHIIPTIIT KOPETiHACTI
TOCIM KYPBUIFBICHI, DJICKTPOTEXHHUKA MEH AJIEKTPOXUMHUS HET13/Iepl, aHOJ THUIMIUTITTHIH
MaHBI3bI, JIEKTPOJIN3 MPOIIECCiHE dcep eTyI GaKTopiap, NIUKI3aT, IEKTPOIUT KOHE
ajlaThlH METaJl camnachblHAa KOWBUIATBIH TajamnTap, 3JEKTPOJU3epAeri MeTaill,
AJIEKTPOJIUT JKOHE aHOA KOPBITIACHIHBIH JACHTEHI, TOK XOHE JHEeprus OOWBIHIIA
METAJUIABIH MIBIFYBIH apTTRIPY TOCLII, AIEKTPOIUT KAOBIFBIH TECY KOHIHJETT OpTYPIIi
KOHCTPYKIUSIBI OaKbUIAy-eJIIIey acHanTapblH XoHE MalllMHAIapabl Iaiaanany
epexect.

129. EpitinreH Ty3aapsl 2JIEKTPOIM3ACYII 6-pa3psn

XKymbic cunaTraMmachl. JJIEKTPOIU3ALY KOHE aTIOMUHUM, MarHUW, TUTAH KOHE
CUPEK METaJIIapbl 3JEKTPOJIUTTI Ta3apTy MPOLECCIH XKYPrizy. DIAEKTPOIUT KYPaMbIH
TEKCEpy KYPrizy. DIEKTPOIU3ICP MEH KOHIABIPFBIIAPIBIH KYMBIC KOPCETKIMITIH JKa3y.
DNEKTPOIU3EP/IIH KYMBIC KEHECTITIHIH KaJBINThI )KaFJalbIH, METAJLJT MEH 3JIEKTPOJIUT
JIEHTeHIH KaMTaMachl3 €Ty. OJEKTPOJUTTIH BaHHAJAFrbl JKarJallblH pETTEY.
DNEKTPOJIU3EP MEH CepUSIIAPAbIH SHEPTETUKANIBIK PEKUMIH, KATOJAThl METAJUI CarlachiH
, AHOJT KOPBITBIHABICHl MEH JIEKTPOJUTTIH XUMUSUIIBIK KYpaMbIH Oakbiiay. Katoarapas
OpHATYy oHE OJIapJbl MIMHOKYOBIpFa KOCY, KaTOJ KOTEPMECIHIH OHWIKTITIH peTTey.
DnekTposu3epaepal Kocy KoHe TOKTATy.

binyre tuic: opTypiil THNOTET1 AJIEKTPOIU3ACPIIH KOHCTPYKTUBTIK €PEKIIENIri,
AIEKTPOJIU3AIH TEXHOJOTUSIIBIK MPOIECC], METAI ajdyblH HEri3rl TeXHOJOTHSIIBIK
napaMeTpiepIi.

"TycTi, cUpeK MeTanjap MEH TYCTI MeTaJiapJlaH YHTaK eHiipici" OeyimiHe
KApacThIPBUIFAH YMBICIIBI KOCINTEpl aTayiapblHbIH, oyapiablH 1969 xone 1975
KBUIIAPHl IIbIFApbUTFaH KoJimanbicTarbl BTBA OolibiHIIA aTaymapbl KepCeTUIreH
T130eci BTBA-HbIH (8-1IbIFapbUIbiM) 3-00J11MiHIH 4-KOCBIMIIIACHIHA KEATIPLITEH.

Kocinrepain, 6emiMaepaiH ©3repTUIreH aTaybl )KOHE 0JIap €HTI31TeH MIIFAPhUIBIM
Hemipiiepi kepcerisireH bTBA-HbIH KonganbicTarsl "TycTi, cUpeKk MeTaigap MEeH TYCTI



MeTanjapiaH YHTaK eHaipici" OeiMiHIIEe KO3JeNTeH >KYMBICHIbUIAP KOCINTEPIHIH
Ti30eci BTBA-HbIH (8-11bIFapbuIbIM) 3-06J1IMIHIH S-KOCBIMIIIACHIHIA KEATIPIJITEH.

4. Tycri MeTanaapasl eHIeY
CysIK MeTanaapasl CHIMIAYIIbI
1. CypIx MeTasmapapl CHIMAAYIIBI 2-pa3psij

XKymbic cunarramacel. OpHakTapra WIEKTeyre TYCTI MeTajljap MeH
KOpBITIIAJIAapJaH JKacajifaH Tachauap/bl, TabaKTapabl, TOJKeMIEpaAl, (ojapramsap/sl
naneiHAay. Wnektey annblHAa poJbraHTKa TeOJKeMAEpHAl, Tacmajapibl camy.
JaiibiH1TaManap MEeH JalbIH OHIM/II TACKIMAJIJIay MEH caly.

binyre tuic: KongaHbUIaTBIH KYpalJap/blH aTaybl, MIHJAETI, Maiiayiap MeH
CAJIKbIHAATAThIH CYMBIKTHIKTBIH aTaybl, METAJJIbI TaHOANAY, TaChIMaJIay >KOHE cally
epexenepi.

2. CysIK MeTaJIIapAsl CEIMAAYIIH 3-pa3pan

Kymbic cumarramackl. BiTIKTUIIN aHAFYpJbIM JKOFapbl ChIMIAYIIBIHBIH
0acUIBUIBIFBIMEH €Ki- JKOHE alThl OUTIKIIEN HWIEeKTeyre TYCTI MeTajajgap MeEH
KOpBITHANapAaH »KacajlfaH Tacnajaap/abl, TabaKTap/bl, TOIKEMAEP/Il CybIKTal UIEKTEY
mporieccin kyprizy. KammuOpai opHakTapaa Tedekmaep/i KaiuOprey >XKoHE Tacra
UJIEKTEY KOHE €Kl JKOHE YII OUTIKTI COPTThI OpHAKTap/ia IMILIOBIKTAP/AbI, TOJIKEMICPIl
XKOHE OpTYpJl cyibanapasl WEKTey. biliKke HMIeKTeNeTiH METalAblH Oepiimy
MexaHu3MiH Oackapy. KpICBIMIIBI TYCIpyiH KOMETIMEH Opambl WIEKTEyACH KEWiH
Tycipy. bunikmenepai aysicTipy. OpHakTa TYCTi MeTajjgapAaH »)acaiaraH (oibra
OpaMJIapbIH Kyy TMPOIECCIH XKYprizy. OpHaK >KYMBICHIHBIH KOPCETKIIITEPIHE €Cel
Kyprizy. OpHakTapra KbI3MET KOPCETyre KoHe OHJayFa, )KOHJAEyre Katbicy. JKymbic
OPHBIH Ta3aJIbIKTa YCTAYy.

binyre tuic: KbI3MeT KOpCeTeTIH Ta0aKThI, TacHalbl MUIEKTEY >KOHE COPTTHI
OpHaKTapIbIH KYPBUIFBICHI, OJApABIH MEXaHU3M/IEP1, OpHAKTAp/Ibl Mai1anaHy epexeci,
OUTIKTEpIH CBHIHBINTATYBI JKOHE OJapibl CAJKBIHAATY XYHecl, CYBIK HIICKTEYI1H
TEXHOJIOTUSJIBIK TIPOLIECCIHIH HET13/Iepl, MIEKTENETIH METAIIbIH HEMECE KOPHITIIAaHBIH
HETI3r1 epeKIIeNIKTepl, XUMHSIbIK KYpambl >XOHE MapKachl, KOJIJIaHBLUIATHIH
MaiyayJIapJblH JKOHE CaJIKbIHIATAThIH CYMBIKTBIKTHIH aTailbl MEH KYpPaMbl, XUMHUSI,
dusnKa, IEKTPOTEXHUKA OOMBIHINIA KapanalbiM MAIIMETTEP, OHIMHIH MEXaHUKAJIBIK
OY3bUTybIHa OKEN COKTBHIPATHIH WJIEKTEY OpHAKTaphl aKayJbIFBIHBIH CceOenTepi,
ciecapIbIK ic.

3. CysIK MeTaiqapasl CEIMAAYIIEI 4-pa3psij



XKywmbic cunatramacsel. Exi- )koHe ayiThl OUTIKIIIEN] WIEKTEYTe TYCTI MeTajaaap MEeH
KOpBITHANap/IaH )KacajlfaH Tacnajaap/abl, Ta0aKTap/bl, TOIKEMAEP/Il CybIKTal UIEKTEY
porieccid kyprizy. Ken KineTTi, TOPT xoHE KON OUTIKIIEN OpHaKTapa TYCTI KOHE
Oaranmbl MeTajyap MEH KOpBITIalapAaH djkKacalfaH Tacmalapibl, TabaKTapbl,
TOJIEKMIECP/l WIEKTEY MPOIECCIH KYpPri3y: Oip KUIETTI Kepi OarbiTTa TOPT OLTIKTI
OpHAKTapJa >KCHUT KOpbITHajlapAaH Tacmalap/bl WUIEKTEy; TYCTI MeTajljgap MEH
KOpBITIaJap/aH Tacmaiapibl, TaOaKTapJbl, TOJKEMACP/l JaWbIHIAIN KOHE OHJEI
WIEKTey; OUIIKTUII aHaFypJibIM KOFapbhl CBHIMJAYIIBIHBIH OaCUIBUIBIFRIMEH
KOcapJiaHFaH TYpJAeri TOPT >KOHE Kon OUTIKIIeNal OpHaKTapja (oJbraHbl HIICKTEY.
Nnekrey opHarbiH THEYy, OacKapy MyJbTiHEH TallChIPaThIH, TACBIMAJIAUTHIH YKOHE
Iypeic OepeTiH MexaHu3maep/l 6ackapy. Tacnanbl Kepyai, UIEKTeY KbUIJaMIbIFbIH,
WJICKTENETIH OyipIMIapasl Oapabanra opayasl peTtey. Mek KanablHIBIFBIH OJIIIeY.
OpHakThl OHJIay MEH KOHAEYTe KaThICY.

binyre Tuic: KbI3MET KOPCETETIH KOI KUIETT1, KoM OUTIKTI Kepl OaFbITThl UIEKTEY
OpHAKTaphl, CYBIKTall WJIEKTEYIIH TEOPHUSCHl MEH TEXHOJIOTHUACBHIHBIH Heri3aepi,
CYBIKTall MIIEKTEY Ke31H/€ KOJIJaHbIIATHIH HIEKTEY OPHAKTAPBIHBIH CHIHBINTATYHI KOHE
TYpJiepi, OHJCNETIH OHIMI€ MEMJIEKETTIK CTaHJapTTap MEH TEXHHUKAJBIK IIapTTap,
Oimikmenepal OJ0KTay, CalKbIHAATYy, Mailllay, TEHECTIpY >KOHE MaMbICyblHa KapcChl
Kyhenep, akay ceOenrTepi »*KoHE OJIapJbl aljblH aily odJicTepi, OaKpLIay-eJIey
acnanTapbl MEH Kypall-calMaHJapbIHbIH KYPBUIFBICHI dKoHE NaiiiallaHy epeKect.

4. CysIK MeTaJIfapAbl CHIMAAYIIBL S-pa3psij

Kymeic cunarramacel. Kem KUI€TTi, TOPT >KOHE KON OUTIKIIENl HICKTEY
OpHaKTapblHIa TYCTI METalJap MEH KOpbhITHalapJaH >KacalfaH Tachajap/bl,
TabaKTap/ibl, TOJKEMIEP/I1 WIEKTEY IIPOIIECCIH KYPrizy, Oip KUIETTI Kepl OarbITTa TOPT
OUTIKTI OpHaKTapAa >KEHIJ KOpbITHAlaplaH TachajiapAbl HIEKTEY, aybIp TYCTI
MeTajap MEH KOphITHajap/iaH Tacmajapibl, Ta0aKTapbl, TOIKEMIEP Il JAailbIHaI
KOHE OHJEN WICKTEY, KOcapjaHFaH TYpJEri TOPT KoHE Kell OUTIKIIeNl OpHaKTap/a
(b oJIbraHbl HICKTEY.

ABTOMATTBI KOII KIJIETTI %oHE KOMOUIIKTI UIEKTEeY OpHAKTapbhIHAA TacHaiap/bl
WJICKTEY, OUTIKTUIITT aHaFypJIbIM XKOFAaphl CHIMIAYIIBIHBIH OacHIbUIBIFFIMEH THUTAH,
BOJIb(paM, MOJMUOJEH, HUOOWN, HNUPKOHUN KOpBHITHATAPBhIH MIIEKTEY IPOIIECCIH
KYprizy. ApHalbUIaHABIPBUIFAH TabakKTapAbl eHaen wiekrey. bepymil
TpaHCTIIOpTEPIIEpTe, canyapFa, TUAPABIUKAIBIK UTEPTIIITEPre, YIIna MUKPOMETPIEPIi
XKoHe Oacka Ja eumey KypajgapblHa KbI3MET KepceTy. bacy »koHe keTepme
MexXaHU3MIEPi 6acKapy.

binyre Tuic: KbI3MET KOPCETETIH OpTYpJl THNTErl WUIEKTEY OPHAKTAPBIHBIH
KOHCTPYKITUSICHI, UJIEKTEY OpHAKTaphl MEH OUTIKIIEeNep Al maiaJany epekeci, dIeKTp



KO3FaJITKBIIITHIH HETI3T1 CUIMATTaMachl, 0aKbplUIay-eJIIey Kypai-calMaHIapblH JKOHE
acranTappl TalganaHy epexeci, (u3uKa, XUMHS, JJICKTPOTEXHHWKA, MEXaHHUKa
HET13/71epi, KOJMJaHbUIATHIH TEXHUKAIBIK MaiiayJapablH KOHE dMYJIbCUSHBIH TYpIepi,
KacHeTTepl )KOHE camachl.

5. CyBIK MeTangapasl CRHIMIAYNIBI 6-paspsaz

Kympic cumarramacel. Kenm KineTTi jkoHE KeIl OUTIKIIIEN1 aBTOMATThl HIICKTEY
OpHAKTapbIHJA Taclalap/ibl KoHE TUTAH, BOIb(paMm, MOJIUOIEH, HUOOUM, ITUPKOHUMA
KOPBITIIAJApbIH UIIEKTEY MPOIECCIH KYprizy. Dosbranbl KocapyiaHraH Typae OipKenki
KocapJianyMeH uiekTey. OpHaKThI )KoHe 0acKapy KOHE OHBI JKOH/ICY.

binyre Tuic: aBTOMaTTaHABIPBUIFAH KO KUJICTTI )KOHE KON OUTIKIIEI OpHAKTapAbIH
KOHCTPYKIIUSUIBI dKOHE KMHEMATHKAJBIK TOCIMAEp1, OUTIKIIENep/i Kanuopiey Heri3aepi,
OLTIKIIIeepre KO KETIMIUIIK, OPHAKTHIH OapJIbIK TOPANTAPBIHBIH KYPBUIFBICH JKOHE
e3apa 9peKeTTeCyi, KbI3MET KOPCETETIH OPHAKTHI aBTOMATThI OacKapy.

Kyiima Madinapas micipymmi
6. KyiimMa maitnapapl micipymi 2-pa3psy

XKywmeic cunarramacsl. [lactanap/ipl, MacTHUKazapbl, ChIPIAPABL, SMYJIbCUSIIAPBL,
KEeTIMI1, OYPKITi CYHBIKTapAbl JKOHE apallaCThIPFBIIITAFbI, XKYTIpTIEaepAeri, ra3
MeIITepiHaeri HeMece TaKrajapAarbl Maumapasl AadbiHaay. TeXHOIOTHSIIBIK
HYCKayJIBIKKa COMKeC KOMIIOHEHTTEpl MJalblHAay >KoHe u1y. Mail naitbin
OONFaH/ABIFBIH JKOHE camachlH alkbiHAay. JKaOabIKTapra KbI3SMET KOPCETYy KOHE
KOHJIEYTE KaThICY.

binyre THic: KbI3MET KOPCETETIH KaOAbIKTapIbIH KYPbUIFbICHI, MalIapIbIH KYpaMbl
, COpPTBI, calacblHa KOMBLIATBIH TajanTap, rnacrajiap/bl, MaCTUKaJIapAbl, ChIpiap.bl,
AMYJIbCHSUIAPABL, KETIMAL, OYPKITIIT CYWBIKTApbl, MaliJap/ibl JailbIHIay pEeLEenTypachl
MKOHE TOCUI1 )KOHE OJIapAbIH JalbIH OOFaHIBIFBIH aHBIKTAY 9/IICTEpl, KYMa Mailiapsl
nadplHaayra KiOepuleTiH MaTepuajigapAblH KAacUEeTTepl, Opalbl IIbIFbIHIAY
HOpMaJaphbl, MaillapAbIH KaCHETI.

7. KyiimMa maiinapasl micipymi 3-pa3pszn

Kymbic cunarramachkl. MeepiaeHeTiH XUMUKATTAPbIH TeMIepaTypachiH
YCTayAblH aBTOMATTHl JKYHECIH KOJJAaHyMeH OepiireH perentypa OoWbIHIIA
nmacTagapbl, MacCTHUKaJIapabl, CHIPIAPIbI, AMYJIbCHUSIIAPIbI, KETIMIl, OypKirim
CYMBIKTapbl, Maimapasl naibiHaay. KoMmmoHeHTTepzi Tapasbuiay JKOHE OapIbl
BIABICTAPFA THEY. XHUMHUKATTApAbl MOJIIIEPIICYy KOHE peaKkTopjapra OJapIblH
KE3eKTUIITIH CaKTail oOThIpbINl Kylo. PeakTopmap MeH bIAbicTapia OepuireH



TeMIIepaTypaHbl YCTayIbIH aBTOMATTHI JKyHeciH O6akpuiay. Kyiima Malmapabiy 1aibiH
OOJIFaH/IBIFBIH OeNTiIey.

binyre Tuic: peakTtopiap MEH BIABICTApJa XUMHUKATTAPbIH TeMIEpaTypachlH
YCTayIbIH aBTOMATTHI KYHECIHIH KYPBUIFBICHI, TEMIIEPATypPaHbl YCTAYAbIH aBTOMATTHI
KYHECIH KOJJaHyMEH KyiiMa Maliapnpl AailblHAay TOCUIAEpl MEH epekeci, akay
TYpJIEp1 )KOHE OHBI AJIJIBIH ATy TOCUIIEPI.

TycTi MeTanmapasl CHIMAAYIIBI
8. Tycri MeTammapas! CHIMAAYIIE 2-pa3psij

Kympic cumartamackl. BiTIKTIIIrT aHAFYpABIM >KOFAphl CHIMJIAYIIBIHBIH
OaclIbUIBIFBIMEH 25 TC AEHWIH KYHMIEHTKII OIpXKINTi Ti30€KT1 ChIMJIay OpHAKTapbIH/IA
TYCTI METaJJap/iaH KacaJFraH KyObIpIap/bl, TITKEMIEP/i, MIBIOBIKTAPAbI, MITHASPI]
ChIMJIAY JKOHE OaNKBITY mpouecciH kyprizy. CeiMaay anabiHaa JalbiHAaMagapabl
Maiinay koHe Oepy. byitbimaapnabl KarTay, Oaiinay >koHe TachiMaiaay. XKaOabIKThI
XKOHJIEYTE KaThICY.

binyre Tuic: KpI3MET KOPCETUIETIH KaOJbIKTAp 'KOHE KOJIJIAHBLIATHIH acnanTap
KBI3METIHIH NMPUHINII, OaKblIay-eJIIIey aclanTapblHbIH KoHE Kypasl-caliMaHIapabIH
MIHJAETI, OYMBIMIApAbl KaTTay, Oalijay, TackIMaljay epexkeci, ClaecapiiblK 1CTIH
epexect.

9. TycTi MeTanmap/IsI CHIMAAYIIEL 3-pa3psz

Kympic cumarramacel. 25 TC AeWiH KYMIEUTKIM OIpXKIMTi Ti30€KTI ChiMaay
OpHaKTapblHAAa TYCTI METajlJapJaH >KacaiaraH KyObIpiapAsl, TUIKEMIEPIl,
MIBIOBIKTAP/IbI, MIIITHAEPAl ChIMAY KHE OanKbITy ImpolecciH kyprizy. KyObipaapabl
©3CKIIIeJIep/Iec TamnTay >KOHE ©3€KIIEASeH ajblll TacTay. DBUIKTLIIr KOFapbl
ChIMJIAYLIBIHBIH OaclbuIbIFbIMEH 25-TeH 50 TC AeiliH KYLIeWTKIm OipKinTi Ti130€KT1
ChIMJIAYy OpHAaKTapblHIA TYCTI METalJapJaH >kacalraH KyObIpJiap/bl, TUIKEMIEP/,
MIBIOBIKTAP/IbI, MIIIHAEP] ChIMIAY KoHE OANKBITY MPOLECCIH KYPrizy. OHIey Ke3iHe
OyiipiMaapAsiH eimieMiH Oakpuiay. KpI3MeT KepCeTUIeTiH >KaOIBIKTHI KoHE
Kypam-caiiMaH bl JabIHAAY.

bimyre THic: KbI3MeT KOPCETINETIH ka0 IbIKTapAbIH, KOJTAHBIIATHIH aclanTap MeH
OakpuIay-eJIIIey aclanTapblHbIH JKOHE Kypal-CaiMaHAapIblH KYPBUIFBICH, TYCTI
MeTajngap MeH OajkbIMallapAblH HETrI3rl KacueTTepl, KOJIJIaHbUIATBIH MaljayablH
TYpJEp1 MEH KaCUETTEPI.

10. Tycri MeTammapasl CHIMAAYIIE 4-pa3psj



XKywmbic cunarramacsel. 25-teH 50 TC IeliH KyIMIEUTKIIT O1pKinTi Ti30€KT1 ChMaay
OpHaKTapblHAA TYCTI MeTalapAaH KacallFaH KyObIpiapAbl, TUIKeMIAEP/I,
MIBIOBIKTAP/IBI, MIMHAEP/l ChIMIAY JKOHE OANKBITY, OapabaHbl YITIAET1 OpHaKTapaa
KYpaJIOUTiKCi3 KYOBIpJapJibl ChIMJAy TMpOIlecCiH Kyprizy. baranmbl mertanmapnaas
KacallraH KyObIpiaapael cbiMiay. 50 TC KYWIEUTKIII OIp>KINTI TI30€KTI ChIMIAy
OpHAaKTapbIHJIa JKOHE OJIaH >KOFaphl YII €ce ChIMAAYJIbIH KOocapiaHFaH >KeJlIepiH/e,
KOIDKINTI OpHAaKTapAa TYCTI MeTajlJapAaH »XacajaraH KyObIpiiappl, TUIKEMIEPl,
IIBIOBIKTAP/IBI, IMIIHACPAI KOHE OUTIKTUIIN aHaFYPJbIM >KOFApBICHIMIAYIIBIHBIH
OacIIbUIBIFBIMEH OapabaHbl YATIETT OpHAKTapJa KaJKbIMa Kypasl OiIiKTep/e
KyOBIpiapapl ChiMIay >koHe OankpiTy. JlaitHmamanapabl Oepy TachbIMaAarbIlIbiH,
KOTEPTillI-yCTEeN/1, aBTOMATThl KYUMEIIeH] KoHE KapIbIFbIII MeXaHU3M/l Oackapy.
OHJIey TeXHOJOTHICHIHA Kapal ChIMIAY KbUIIAMIBIFBIH PETTEY.

binyre Tuic: KbI3MET KOpCEeTIIeTiH >XaOIbIKTapJblH KOHCTPYKIIHUSIBIK
EpEeKILEeNIKTEP], TYCTI METaAap MEH OalKbIMaJlapJlaH *KacajraH OYUbIMIIap/Ibl OHJIEY
TEXHOJOTUSCHI, OaKplIay-eJIIey aclanTapblHBIH >KOHE Kypasl-cailMaHIap by
KYPBUIFBICHI, IIBIFAPBUIATEIH OHIMHIH MEMJICKETTIK CTaHIApTTaphl )KOHE TEXHUKAIIBIK
JKaraaimapel, ciecapiiblk ic.

11. Tycri MeTammapas! CHIMAAYIIEL S-pa3psa

Kymbic cumarramacel. 50 TC KYIIEHTKINT O1pKINTi TI30€KTI ChIMAAY OpHAKTaPBIHIA
KOHE OJIaH >KOFaphbl YII €c€ ChIMAAyAblH KOCapjlaHFaH >XeIIepiHjae, KOIDKIMNTI
OpHAKTapja TYCTI MeTalapaaH KacajlraH KyObIpiaapabl, TUIKEMICPi, IBIOBIKTAPIbI,
HNIIHAEPAl ChIMJAY JKOHE OalKhITy MpOIeCCiH XKyprizy. bip emmeMHeH ekiHImi
OJIIEMIe AaybICKaH Ke3J€ OPHAKTAPJABIH OJJEKTPIIK, MTHEBMATUKAJIBIK KOHE
MEXaHUKAJIBIK TOCIMIH jkeHieyre Karbicy. ChIMIay TEXHOJIOTHUSACHIHA COMKEC ChIMIAy
JKBIJITAM/IBIFBIH JKOHE OHJIEIII JKaTKaH MeTalAblH HeMece OalKbIMaHBIH JKardalbIH
OakplIay J)KOHE PETTey.

binyre Tuic: KbI3MET KOPCETUIETIH *KaOJbIKThIH KHHEMATUKAJIBIK, JICKTPIIK,
ITHEBAMTHKAJIBIK JKOHE KOHCTPYKIMSUIBIK TOCIMI, ChIMJIay OaFbIThI OOMBIHIIIA OHIMISPA1
OHJICY TCXHOJIOTHSICHI.

®donbragsl KaMMpPIEyIi — CHIPIayIIbI
12. ®osnprassl KammpIeyni — CHpIaymsl 3-pa3paj

Kymbic cunarramachl. BimiKTIIIr >KOFapbl Kallupieylli-ChIpiaylbIHbIH
OacuIbUIBIFBIMEH MallHajapAa (oJbranbl Kallupiey, JIaKTay >KOHE ChIpiiay.
Marepuannapasl KaIbIITaHIBIpYFa HaibiHAay. bepiiren Kypam OOWBIHINIA CHIPIAPIBI,



JaKTapJIbl )kKoHEe 0acka J1a MaTepraiiapsl 93ipiey. ChIpJalThlH MallIMHAHBI CITUPTIICH
Tazapty. KaHpuiThlp Tabara xemimail, JakTel 0epy. KpI3MeT KkepceTineTiH a0 bIKThI
YKOHJICYTe KOMEKTECY.

binyre Tuic: KbI3MET KOPCETUICTIH >aOJBIK KBI3METIHIH MPUHIIUIIIH,
KOJIJAHBUIATBIH ~ aclanTapjblH, OaKpllay-eJilliey  achanTapblHBIH  KOHE
Kypas-caitMaHIapbIH KYPBUIFBICHI )KOHE OJIap bl Maiaiany epexeci, KOJIJaHbLIaThIH
MaTtepualgap MEH ChIpJiaylIbUIapIblH KaCHETTEP1, opaMIapaarsl (PoJbranbl Kaupiaey
XKoHE 005y IPUHIIUIITEPI.

13. ®onprassl KamMpIEeyI - CHIPAAYIIEL 4-pa3psj

Kymbic cunatramacsl. MammHanapa 6ip:kakThl KanTaMaibl (OJbraHbl Kalmupiey
, JIakTay oHe chipiay. JXKemim, yak, napaduH,00aFbIl KaOATBIHBIH KaJbIH/BIFbIH,
COpTBhIHA Kapail MallTMHAHBIH KbUTJAMBIFIH PETTEY JKOHE Karas3/blH, KOJIJAaHbUIATHIH
JaKTbhIH, CHIPJIbIH MIHJETI, TapauHHIH TeMIepaTypachl, OUTIKIIEIep I CAIKbIHAATY
xoHe (osbranblH MiHJeTl. bosty MeH xeniMaeyiH OIpKeIKiIiria Kafgaraiay. Ceipriay
KOHE KalllMpJiey MalluHalapblHa, TapKaTy *OHE Oopay KYpbUIFbUIapbIHA, KEMTIPTill
[WIMHJIpJIEp MEH 0aka Ja MexaHu3MIepre Kpi3MeT KepceTy. YKaOIabIKThl KOHACYTe
KaThICY.

binyre Tuic: KbI3MET KOPCETUIETIH >XKaOABIKTapAbIH KYPBUIFBICHI, ChIpJay

KaOaThIHBIH KaJBIHJBIFBIH TEKCEPY epexkeci, (hoabranbl Kalmpiey, JaKTayIblH JKOHE
ChIpJIAYJIbIH HETI3r1 MPUHLIMNOTEPl, OHJAENETIH (OJbraHblH, Kara3lblH, XEJIIMHIH,
JaKTBhIH, napadWHHIH JKOHE OOSFBIIITHIH COPTTApbl MEH KacHeTTepi, >KaOIbIKTHIH
KYMBICBIH/IAFbI AKAYJIBIKTApAbl aHBIKTAY JKOHE KO0 TICLIEpi.

14. ®omprassl KamWpJIeyIi - CHIPIAYIILL S-pa3psik

XKywmbic cunarramacel. Kammupiey Oip yakbITTa ChIpjlay HEMeEce JaKTay,
chIpiay-0acy arperaTTapbiHia (oIbIraHbl €Kl KaKThl OOSlyMEH ChIpiay HEMECE JaKTay
npoiieccin Kyprizy. Ceipjay MeH >XKelMACYIiH OIpKeNKiIiriH Oakpiiay. Keizmer
KOPCETINIETIH Ka0bIKTAP bl )KOHIELY.

binyre Twuic: KbI3MET KOPCETINETIH ChIpjay-0acy arperarTapblHBIH
KOHCTPYKIUSUIBIK, KHHEMATUKAJIBIK dKOHE AJIEKTPIIIK TACiMi, (OJIbraHbl €Kl XKaKThl 00y
XKoHe Olp yakbITTa Kallupiiey KoHE cblpiay (JIakTay) TEXHOJOTHACHI, KbI3MET
KOPCETUIETIH MalllMHAIAP/bIH KbUIIaM/IbIFbI, IIBIFAPbUIATBIH OHIMHIH MEMJIEKETTIK
CTaHJapPTTapbl MEH TEXHUKAJIBIK [IapaIapsbl.

CycanbIbIK METAIApIbIH KAIBIITAPEIH KUHAKTAY b
15. CycanpasiK MeTalnmapAsH KAIBIITAPEH KUHAKTAYIIEI 2-pa3piz



XKymspic cunarramacel. OpraHukanblK IUICHKaJaplaH AalblHIaNFaH acTapJaH
’KacaJFaH CycCajJbJblK METalJapJbl COFYy YUIIH KalblITaplbl kuHakTay. Koamen
OepinreH enmemep OOWBIHINA acTapiap JabIHIAY.

binyre Tuic: TabuFy MIeHKaIapAblH HETI3T1 KaCUETTEPl, XMMHUKAT €PITIHAIIEPIHIH
KOCBUIBIMApPbIH, acTapJap/IblH CanacblHa KOMBUIATHIH TaJaNTap *KOHE OHbIH OJIIIeM,
acTapiap/ipl AaiiblHAAY JKOHE JKOHJEY YIUIH KOJIJaHBUIAThIH Kypaj-cailiMaH, chlpiiay
MaTepHalJaphl.

16. CycanpasIK MeTaIIapAsIH KAIBIITAPEH KUHAKTAYIIE! 3-pa3paz

Kympic cunarramacsl. XKaHChI3 MIICHKaNapAaH JalblHIAIFaH acTap/aH >KacajliFaH
CyCalIbJIbIK METaJIap bl COFy YIIIH KaJIBIITApAbl )KUHAKTAY. TombIpak Koca OTHIPHI,
OepuireH esmemMep OOMbIHIIIA acTapiap naibiHaay. Tonbipak nanbiaaay. CycainbIbIK
MeTaIap bl TOCEY YIIH KiTananap JaiblHaay. OpTypil acTapiapabl )KOHIEY.

binyre Ttuic: jxaHCBI3 TUICHKATAP/IbIH HET13T1 KaCUETTEpl, acTapyiap/iblH canachiHa
KOWBUIATHIH TAJIANTApP KOHE OHBIH OJIIIEMI, aCTapJIap bl TaWbIHAAY XKOHE KOHJIEY YIIIH
KOJIIaHBUIATBIH Kypasl-calMaH, ChIpjiay MaTepuaiiapsl.

Baraisl MeTangapAbH YCTaChl
17. baraisl MeTangapabIH YCTAackl 3-pa3psan

XKymbic cunarramachl. BiTIKTUIIN aHAFYPIIbIM KOFAPhl YCTAHBIH 0aCIIBIIBIFBIMEH
Oepuirex esmemMaep OOHbIHIIIA Oaraibl METAIAAPbl KOHE CYCAIbJABIK alThIH, KYMIC
aTy YIIH KOphITHANIAp/Isl OaJFaMeH JKOHE KOJIMEH COKKbIIAy. beutrapbl mepraMeHTTeH
OaHTTap, TEpiJeH *ACThIKTap, OaMOyKTapjaH NMUHIETTEp MEH KIIIKEHE caycaKTap
xkacay. Kamemrapasl >KyMbICKa JadbIHIAY: KeCy, THUIICTEY, TOJTHIPY, YpJiey,
JTanbIHAaMaIapabl Kecy, )KyMcapTy, TMHIETIICH KOKTEY.

Binyre Tuic: KbI3MET KOPCETIIETIH >KAOABIKTAPJIbIH KbI3MET MPUHLHUITEPI,
aNTBIHHBIH, KYMICTIH JKOHE CyCaJdbJbIK MaTepualjap/pl AaWblHAAY YIIiH
KOJIJTAHBUIATBIH KOPBITHATAPABbIH HET13r1 KacueTrTepi, OaHTTapAbIH, >KACTBIKTAP/IbIH,
MUHIETTEP/IIH OJIIIeMI1 )KOHE OJIapIbl JalbIHAY epeKesepi, Oaraibl MeTalaap/bl )KOHE
KypaJl-caiMaHIap Ibl CaKkTay epexeci.

18. baraisl MeTamgapabIH YCTackl 4-pa3psan

Kymeic cunmarramacel. bepinren enmemzaep Ooitbiama 0,0025 MM apThIK
KaJbIHABIKTBI KoJIMeH — 0,00024 MM apThIK KaJIBIHABIKTHI TUIICTI NaiiajlaHa OThIPBIII,
CycaJbAbIK aJThIH, KYMICTI ajly YILIIH Oarajibl METaJAap MEH OJIap/blH KOPbITIAIapblH



OasraMeH cokkbutay. Kameimrapasl runctey, opay. MeTannapaslH Kajdblll OOMBIHIIIA
OlpKeKi >KailbLTybl YILIH KOJ OanfaMeH cory OarbITTapblH Oenriney. banransl oHnay
YKOHE OHBI )KOHJIEYTE KATBICY.

binyre Tuic: KbI3MET KOpCETUIETIH OayFalapblH KYPBUIFBICHI, CyCalTbIbIK
MaTepuajiap UIbIFapy YIIIH KOJJAHBIJIATHIH alThIH MEH KYMICTIH camachlHa
KOMBIIATBIH TajJanTap, CycajlbJblK MaTEpUAIAAPAbIH CaJIMarbl MEH eJlieMi OOMbIHIIA
OenruieHreH pykcarrap, Oarajbl MaTepUaIIap MEH OJapAblH KOpBITHAJIAPhI
IIBIFBIHAAPBIHBIH HOPMaJlapbl, KOJAAHBUIATHIH KOJI OajFajiapblHbIH CaIMaFbIH.

19. barais1 MeTagapabIH YCTAaChl S-pa3psan

Kywmbic cumarramacel. bepinren enmemaep OoitbiHma 0,0025 MM apThIK
KaJbIHABIKTB KOJIMEH - 0,00024 MM apThIK KaJbIHIBIKTHI THIICTI Mai1ajgaHa OThIPbI,
CyCallbJIbIK AaNTBIHABI, KYMICTI ajy YIIIH OaFajlbl MeETajlgap MEH OJapiIblH
KOpBITIIAJIApbIH OanFaMeH COKKbUIay. MeTanabslH canachkl MEH KaJbIHJBIFBIH,
KOJITAHBICTAFbl KAJBIMTAP/IBIH JKaF/Iaiibl MEH CallaChlH OeNTijey.

binyre tuic: KbI3MET KOpPCETIIETIH OaFanap/IblH KOHCTPYKIMSICHIH, OHSIETIH
OHIMT€ pYKcaTrTap, METaJAbIH CalachlH, KAIBIHIABIFBIH KOJIAHBICTAFl KAIBITITAPIBIH
KarJalbl MEH CalachlH OENrijey epekenepi, 9AiCTepl, eJiley KypalJapbIHbIH
KOPCETKIIITEPIH NaijanaHy epexenepi, OalfaHblH >KYMBICBIHAAFbI aKayJbIKTap bl
AHBIKTAY JKOHE KO0 TOCUIAEPI.

Baraisl MeTaJIIapaH JKacayFaH OyHEIMIap sl KypacTHIPYIIbI
20. Baraimsl MeTanapas xacarad OydsIMaAapab]

KYPacCTHIPYIIHI 3-pa3psn

Kymbic cunarramacsl. XKymbicTsl 12-14 kBanuTeTnen (5-7 kiacc AaJIIr), KOJIMEH
apHalbl TericTey, OHJAAy *XoHE 0acka Ja CTaHOKTapja MIiCIpy MEH JOHEKepieyi
KoJaHOai Oaraibl MEeTaJIapbIH Ta0aKThl KoHE MIMIHAIL JaiibIHIaMaIapblHAH JKOHE
OHBIH KOpbITHAApbIHAH OHIPICTIK, MEAUIMHAIBIK, 3€PTXaHAIbIK almapaTypajiapabl
XKoHe OyMbIMIapIbl KypacTelpy. Purenbaepae »xoHe opTypil eJeMJIeri Kypai
OuTiKTep/Ie KYOBIpJbl HalibiHAaManpibl co3y. TecikTepii OyprbUiay KoHE Kaauopiiey.
Kenepri nemrrepae Meranaap/isl aKyMcapTy KOHE HMIBIHBIKTBIPY. Kypan-calimanaapab
KQJIBIITAHJBIPY JKOHE KajimnblHa KenTipy. benarinep Men yiaruiep OoMbIHIIA
nadbIHIaMaNapsl Oenriiey skoHe kecy. KpI3MeT KepceTineTiH KaOAbIKThl KOHIEYTe
KaThICY.

binyre Tuic: eHIipiCTIK, MEIUIIMHAJIBIK KOHE 3€PTXaHAIBIK KYPACTHIPBIIATHIH
anmnapaTtypaiap MeH OyHbIMAAapIbIH KbI3MET NPUHIUII, pYKcaTTap, KOHIbIpMalap,
KBAJIUTETTEP, KeAIp-OYABIPIBIKTHIH MapaMeTpiiepl (JoNIiK KiacTapbl MEH OHJEY
Ta3aJIbIFbl) Typasibl HET13T1 MOJIMETTEP, KOJIJAHbUIATHIH OaFaibl METalaap MEH OHBIH



KOPBITIIAJIAPBIHBIH HET13T1 KaCUEeTTepl, JalbIHIaJaThIH OHIMI€ TEXHUKAJBIK IIapTTap,
HIBIFBIHJIAP/AbIH OCJIT1JIEHI€H HOpMaJlapbl MEH Oaralibl METaJIap/bl CaKTay epekeci.

21. baraisl MeTaIAapAaH JKacairaH OyisIMaapabI
KypacThIPyIIEI 4-pa3psn

Kympic cumatramacel. XKymbicTol 11-13 kBanurernen (4-5 kiaace Jomiri) KoHe
keaip-oyaplp mapametrpi R a 0,16 (10 knmacc eHaey Ta3zalibiFbl), KOJIMEH apHaiibl
TEricTey, OHJAy >KOHE 0acKa Ja CTaHOKTapJaa IIcipy MEH JoHEKepJeyal KojjaaHa
OTBIPHIN, Oaranbl MeTajaAap/blH Ta0AKThl JKOHE MIIIIHAI JalblHIaMajJapblHAH JKOHE
OHBIH KOpBITHAJAPbIHAH OHIPICTIK, MEAUITMHAIBIK, 3€PTXAHAIIBIK alapaTypanapiabl
KOHE KaparalbIM KaJbINThI OYHBIMIApIA6l KYPACThIpy. MeTanmapasl OTTEKTi-CYyTEKTi
ra30eH )KyYMCapTy JKOHE MIBIHBIKTHIPY.

binyre Tuic: eHIIpICTIK, MEIUIIMHAJIBIK KOHE 3€PTXaHAIBIK KYPACTHIPHLIATHIH
annaparypanapaslH, OyibIMIap MeH ra30eH Micipy anmnapaTrypaiapblHbIH KYPBUIFBICHL,
JafbIHIaTIAThIH OHIMIE TEXHUKAJBIK IIapTTap, pyKcarrap, KOHIsIpMasap, KBaJTUTETTep
, Kemlp-OVIBIPIBIKTBIH TapaMmeTpiiepl (I9IK KiIacTapbl MEH ©HJICY Ta3ajblFbl),
JOHEKepJepAlH MapKajapbl MEH KacHUETTEepl JKOHE TOTHIKKAH METaJbl JoHEKepiey
TOCLITI.

22. baraisl MeTaJAapAaH JKacairaH OyisIMaapabI
KYpPacTHIPYIIEI 5-paspsn

Kywmpic cunarramachl. KyYMBICTHI 8-11 kBanureTneH (3-4 kiacc AANIIT) KoHE
keaip-oyasip mapameTrpi R a 0,08-gen R a 0,06-ra neitin (11-12 kiacc eHuey
Ta3aJIbIFbl), KOJIMEH apHalbl TETiCTey, OHJAY JKOHE 0acKa Jla CTaHOKTap/ia micipy MeH
JOHEKepJey Al KoJJaHa OTBIPHIN, aiiay anmaparrapblH, KyOTapbl, HPEKTYTIKTEp/l,
IIBIHBIOAIKBIMA BIABICTAPBI JKOHE Oarayibl MeTalIapAblH TaOaKTHl KoHE IMIIiHII
NalbIHIaMaIapblHAH JKOHE OHBIH KOpBITHAJaphIHAH OpTallla KypJeli *oHe Kypaeni
KaJIbINTHl 0acka Ja OHIIPICTIK, MEIUIMHAIBIK, 3€pPTXaHAIBIK amnmapaTypaiapbl
KypacTeipy. baranel MeTanmapnan skacanrad mierenai tanrtay. Kymic TabakThl
JTaubIHAaManapabl micipy.

binyre Tuic: eHaIpiCTIK, MEIUIIMHAJIBIK KOHE 3€PTXaHAIBIK KYPACTHIPBIIATHIH
anmapaTtypanapablH, OYWBIMAApAbIH KOHCTPYKTHUBTIK €pPEKIIEIIKTepl, MJIIKKE
TEKCepy epexkeci, Oakbliay-eliey Kypal-caiiMaHaapbl MEH acrmanTapbIHbIH
KYPBUIFBICHI, JIEKAJIbJAbl JKOHE 3€repiik KYMbICTap Typasibl HEri3ri MOJIMETTED,
CTaHOKTap.Ibl Mailay Kyhenepi, pyKcaTrap MEH KOHIbIpMaJIapAbIH KYyHeci.

23. Baraisl MeTanapias xacarad OyHsIMAapIb]
KYPacCTHIPYIIHI 6-pa3psx



Kymbic cumaTTaMachl. KYMBICTHI 6-8 kBanuTeTiieH (1-2 Kiacc IoMiri) KoHe
kenip-Oyaeip mapamerpi R a 0,02-nen R a 0,01-re geitin (13-14 xnacc eHuey
Ta3aJIbIFbl), KOJIMEH apHalbl TETICTEy, OHJAY JKOHE 0acKa Jla CTaHOKTap/a micipy MeH
JTOHEKepJIey/ll KOJIJIaHa OTBIPHIN, Oaranbl MeTadAapAblH TaOaKThl KOHE IMIIIIH/II
JalibIHIaMallapblHaH JKOHE OHBIH KOpBITHANApbIHAH EepeKIe KYPAEeTl KaJlbIIThI
OH/TIPICTIK, MEAMIIMHAJIBIK, 3€PTXAHAJBIK araparypaiap/bl >KoHE OYHUBIMIAPIbI
KYpacThbIpy.

binyre tuic: eHAIPICTIK, MEAULUHAIIBIK KOHE 3€PTXaHAJBIK KYPacThIPbUIATHIH
anmaparypanap/blH KoHe OYMbIMIApAbIH KOHCTPYKIIUSCHI, MICIPUIETIH METalAap/IbIH
MEXAHHUKAJIBIK JKOHE TEXHOJOTHSUIBIK KAaCHETTEepiH, TOHEKEpJEepIiH KacHEeTTEpiH,
KBJIUTETTEP MEH KeAip-Oyblp MmapaMmeTpiepiHiH Kyheci (DMK KilacTapbl kKoHE
OHJICY Ta3aJIbIFbI).

TycTi MeTanmapabl KbI3AbIPYIIEI
24. Tycri MeTangapAsl KbI3ALIPYIIEL 2-pa3psij

Kywmpic cunarramacel. 600 Tc neiin Kymii 0ap mpecTepre KbI3MET KOpPCETETIH
CTallMOHAPJBIK Ta0aH bl KbI3/IBIPY MEIITEPIH/IC TYCTI METaJIIap MEH KOphITIagapaaH
)KacallFaH KyiiMa MeTaylap MEH JalbIHAaMalapAblH KbI3ABIPY MPOIECCIH KYPTi3y.
Tycti w™Mertanmap MeH KOpbITHajlapJaH jkacajdfaH KyWmamerangap MeH
JadbIHIaMalapabl JalbIHAAY JKOHE Oap bl KbI3IbIpy nemTepine oepy. JKykrey xoHe
KOTepMe MEXaHU3MIEPAiH KOMETIMEH KyiiMaMeTaliap MeH JablH1aMaIap/Ibl MMEIIKe
They. MeTanaplH TenKke KOo3FalnyblH Oakputay. llemTi >koHE KOJJaHBLIATHIH
MeXaHU3MIEP/I1 )KOHIEYTe KaThICY.

binyre Tuic: KbI3MET KOPCETETIH MEIITEP/IH KYMbIC IPUHIINII, KOJJaHbUIAThIH
MEeXaHU3M/IEPIl KoHe Kypasaap/abl Maiianany epexeci )KOHe KbI3METIHIH MPUHIIMIII,
TYCTI MeTajjap MEH KOpBhITHalapAbl KbI3ABIPYABIH HErI3r1 TEXHOJIOTHUSICHI,
KyiiMaMeTasaap MeH JaiibIH1aManapibl TagOamnay.

25. Tycri MeTanmapae! KEI3ALIPYIIEL 3-pa3psy

XKympic cumarramachkl. BUTIKTUTITT aHAaFYpABIM KOFapbl KbI3IBIPYIIBIHBIH
OacubuibiFbiMeH 600 TC neiiH Kyl 6ap uieM/l OpHaKTapFa >KoHE IpecTepre KbI3MET
KOPCETETIH CTAIMOHAPJBIK TabaHABl KBI3JABIPY MEMITEPiHJAE TYCTI METalgap MeEH
KOpBITHANapAaH jkacaldfaH KyWMa MeTajjap MeH AadblHAaMalapAblH KbI3JIbIPY
npoiiecciH xkyprizy. Kyitmamerangap MeH gaiibiHaamManapabl MEMITEP/ICH TYCIpy KOHE
oJIap/ibl UJIEMJII OPHAKTBIH POJIbTAHTbIHA HEMECE MIPECCTIH THEYIIl KYPBUIFbICHIHA Oepy
. Kyitma Merangapasl Oepy >kKoHE TYCIpy MEXaHU3MJIEPIHE KbI3MET KOPCETY KOHE
oJlap/bl OTKAOBIPIIBIKTApbIHAH Ta3anay. KeI3IbIpy MemIiHiH )KYMbIC PeKUMIH OakbLiIay.



binyre Tuic: KbI3MET KOPCETETIH MEIITEPIH KOJIIAHBUIATHIH KYpaJJapablH >KOHE
MEXaHU3MEP/IIH KYPBUIFBICHIH, OJIap/bl MaijlajJaHy epekeci, TYCTI MeTajijlap MEH
KOPBITIIAJIap IbIH HET13T1 epeKIIeTIKTePiH, SPTYPl TYCTI METalap MEH KOPHITHAIAPIbI
KBI3JBIPY KE31HJIe TEIITEP )KYMBICTAPBIHBIH KbITY PEKUMI, KOJAAHBUIATHIH OTHIHHBIH
TYpJiepl MEH KacHeTTepi, clecapbikK ic.

26. TycTi MeTagapAbl KbI3OLIPYIIHL 4-pa3psij

Kympbic cunarramacel. 600 Tc AeiiiH Kyl 0ap uiaeM/li OpHaAKTapFa *KoHE MpecTepre
KbI3MET KOPCETETIH CTAIIMOHAPIBIK TaOaHbl KbI3JIBIPY MEIITepPIHJIE TYCTI MeTauaap
MEH KOpBITHANapAaH >KacalfaH KyiWMaMeTanaap MeH JalblHAaMalapablH KbI3IAbIPY
IIPOLIECCIH KYPri3y. BUTIKTUTIN aHaFypIIbIM JKOFaphl KbI3BIPYIIBIHBIH 0aCIIBUIBIFBIMEH
WIeMAl OpHaKKa KbI3MET KOpCEeTeTiH ailiHaaMma TabaHAbl CaKHHAIBl KBI3JBIPY
NEMTEePIHIE KOHE KYPY TaObaHABl OTHENI KbI3ABIPY MEIITePiHIeC KYiiMa MeTaiIapiabl
KbI3JIBIPY MpoliecciH xkyprizy. [lem alimakTapbl OOWbBIHIIA KaHY >KOHE OEpUIreH >KbLTy
peXuMi TIpoIecCiH peTTey. MeTanablH OIpKeNKi KbhI3YbIH KOHE TO3IMIUIITIH
KamTamachI3 ery. [lemke 6arbITTaFadH MeTaIIap b O1pKeIKi KO3FaayblH OaKbLIay.

binyre Tuic: KbI3MET KOPCETETIH MNEIITepil naijanaHy epexesepl MeH
KOHCTPYKTHBTIK €pEKIIENIKTepl, KOPHITIAJap MEH TEMIIePaTypajblK PEKUMIIEP
OoilplHIIA KyiiMa MeTangapabl THEY KYHEeNIuliri, TYCTI MeTalijapAbl KoHE
KOpBITIIAJIApAbl TEPMUSIIBIK OHJICY HETi3/epi, MalblHaaManapablH KMMachlHa Kapaii
nemTepe Kpl3Ablpy PeXUMI, XKOHICYAEH KEeillH MemTepal KenTipy KaHe jKary TICLl,
OTBIH/IbI JKOHE OHBIH JKbUTY IIBIFApy TOCUIIH MaiiagaHy )KeHIHIeT1 HYCKayJIbIK.

27. TycTi MeTagapAbl KbI3OLIPYIIHL S-pa3psj

Kymrpic cumarramachl. MiaemMi opHakTapra KbI3MET KOPCETETiH aifHaIMa TaOaH bl
CaKMHAJIbI KbI3JBIPY MEMITEPIHJIEC KOHE KYPY TaOaHbl OTIEN KbI3JIbIpy MEIITePIH/Ie
KylMa MeTanaap bl KbI3IBIPY MPOIECCIH KYprizy. Mertanasl KaObuiaay, KOHIBIPY
xoHe Oepy. KpI3mplpy mnemTepiHiH, anmapaTypaiapblHbIH >KOHE KbUIy PEKUMIH
aBTOMATTHI Oackapy, OakKpLiay-eJIliey acIanTapblHBIH, CAJIKBIHIATY >KYHECiHIH
MEXaHU3MJEPIHIH CAKTBIFBIH JKOHE TOKTAyChI3 J>KYMBICBIH KaMTaMachl3 €TYy.
Kenneynen keiiH memTepal KaObuigayra KaTeicy. llemrepnaiH koHE oOJapJblH
KaOIBIKTAPhI )KYMBICTAPBIHBIH TEXHUKAJIBIK KY>KaTTaMaChlH KYPri3y.

binyre Tuic: aifHanMa HeMece Xypy TabaHaapbl O6ap KbI3IbIPY MEHITEPiHIH
KOHCTPYKTUBTIK €pPEeKIIETiKTepl, KYPbUIFBICHI JKOHE OJIapJbl MaijajgaHy epexesnepi,
MeTalapsl nemTepAeH Kaobuiiay, KOHABIPY KoHE Oepy TopTidi, TeMIepaTypabiK
pexXUMIIEp, TeMIepaTypalblK PEXUMHIH OY3bITybIMEH TYBIHIAFaH aKayjapablH
TYPJIEPI, KOHE OJIAP/IbI ECKEPTYIEPAIH TICUIAEPl, OTKAOBIPIIBIKTAHYIBIH ce0e01 xKoHE
OHBI a3aUTYBIH TCUIAEPI, Ta3-Nell TEXHUKACBIHBIH HET13/epl.



TycTi MeTanmapabl 6HACY XKEJiCIHIH OIEpaTOpHI
28. Tycti MeTamgapasl 6HAEY XKeJICiHIH OnepaTopHl 3-pa3psy

Kympic cumarrtamachl. BiTIKTUTIN aHAaFYpJIBIM KOFaphl ONEPaTOPIbIH
OacCIIBUIBIFBIMEH TYCTI MeTajjap MEH KOphITHajdapJaH jkacaiFaH OYHBIMIapibl
ChIMJIAY, TY3€Ty, a)xkapJiiay, >KOHFbUIAay, Kecy, KyiMameTanaap/sl apanay, Kecy *oHe
YKOHFBUIAY, TOJUTPA(USIIBIK MBIPBIII TA0AKTAPhIH OHJEY, aBTOMATTHI )KOHE JKapThLIal
aBTOMATTBI >KeJiiep/ie OIpJecKeH >KYMcapTyMeH TYCTI MeTaliap/laH >KacalFaH
CeIMAApAbl chiMaay. IlymbTTaH THEY-TYCIpy >KYMBICTapblH Oackapy. [ MaboTHHII
KaWIIbUTap IbIH KYMBICHIH Oakpliay, oJapiabl )KYMBICKA JalbIHAAY JKOHE OYWBIMHBIH
Oepinren enmemine oxaay. JKeniuiepae OyibpIMaap apachlHAAFbl KaKETT1 apaibIKThl
KaMTamachl3 eTy. JKeke mMexaHu3MmjepiHe, JKeJl arperaTrTapblHa KbI3MET KOpCeTy.
JlaiibiH eHIM1 TYCipy, oJapabl opay, TaHOaay, TackiMaiaay, caty. JKemni Topanrapbl
MEH MEXaHU3MJICPiH OHJIayFa JKOHE KeHAeyre Katbicy. Kanapikrapapl xuHay. XKeniHig
KbI3MET KOPCETETIH yuackecid Kapay. CTponalib )KyMbICTap bl OPbIHAAY.

binyre Tuic: el Topantapbl MEH MEXaHU3MJIEPIH Maiallany epekecl xKoHe
KYPBUIFBICHI, TYCTI MeTajjap MEH KOpBITHAJapJblH HEri3rl KacuerTepi,
TEXHOJIOTHSUIIBIK KAaOABIKTAPAbIH JKEJIIre OpHaNACYbl, KEIIHIH JKEKe arperarrapbiH
Oackapy Tocimi, OyiibIMIapaan, KyiiMa MeTajlap/iat KOHe TOIUTPAPUKATIBIK MBIPBIIIT
TabaKTapJaH YCTIHI KaOaTThIH camachblHa KOWBUIATHIH TajlanTap, OaKbliay-eJliey
acranTtapbl MEH Kypall-cailMaHJap/sl Maiianany epexkeci, oHiMI1 TaHOaIay epeeci
MEH TOCUIIepl, CTPOMOBKAHBIH KOHE JKYKTEP/1 aybICTBIPYIbIH €pEKeci.

29. Tycrti MeTangapasl 6HAEY XKeJIiCiHIH onepaTopH 4-pa3psay

Kywmbic cunarramacel. TycTi MeTangap MEH KOpBITIAJlap/IaH XKacallFaH
OyBIMIAp/IbI ChIMIAY, TY3€TY, aXkapJiiay, )KOHFbLIIAY, Kecy, KyiiMa MeTalllapbl apajay,
KeCy ’KoHE JKOHFbIIAY, MOTUTPa(USIIBIK MBIPHIIT TaOAKTapbIH OHJICY, aBTOMATTHI KOHE
KapThUlaid aBTOMATTHI KeJuiep/e OIpJecKeH XKyMcapTyMeH TYCTI MeTajjapjaH
KacajFaH ChIMJApFa alThlH JKajdaTy. bBUTIKTIAIr: KoFapsl  ONEPaTOPJIbIH
0acHIBUIBIFBIMEH aBTOMATTHI JKOHE JKapThUIail aBTOMATTHI JKEJUIEpAE Tachalap/ibl
O1p-eKkl kKakKThl a)kapjay »oHe axapiay. JKeninepnai kymbIcKa gadbiaaay. XKemiHi
TYTacTail >KOHE OHBIH JKEKEJIETeH TOpanTapbIHbIH )KYMBICHIH OaKblIay jKOHE Kajarajay.
byiibiMaapasl eHaey pEeKUMACPIHIH MapaMeTpiiepiH peTTey: TYCTI MeTanaap MeH
KOpBITIIaJIap/iaH >kacajarad OyHbIMAap/bsl Oepy, ChIMIAy, TY3ETY, aKapiay, *KOHFbLUIAY,
Kecy, KydMaMeTanIapasl apajay, Kecy JKOHE YKOHFBLIAY, MOTUTPA(PUSIBIK MBIPHIII
TaOaKTapbhlH KBIIIKBIIFA TO3IMIl JIAKIICH JXKOHE KOpFray KaOBIKIIAChIMEH >kaly,
tabakTapAblH MaWbIH KETipy, XYyy, JKOHFBUIAy, axkapjiay MXKOHE KeMNTipy
MEXaHU3MIEPiHIH JKbULTAMABIFEI. ByiibiMaapapl eHJEy camachlH OakplIay >KOHE



oenriey. Kpl3MeT KepceTUIeTiH IMPONECTIH TEXHOJIOTHSUIBIK PEKUMIH PETTEY JKOHE
Tagaay. by#lbiMaapasiH OepiiareH mnapaMmeTpiiepiHe COWKeC TEeXHOJOTHSIIBIK
Kypai-caiiMaHbl TaHJAy *oHE opHaTy. JKekenereH TopamTapibl, MEXaHU3MIEPI
YKOHE XKe TaciMaepiH Oip emmeMHeH 0acKachlHa aybICKaH KE3/Ie PETTEY JKOHE OHJAY.
KonpanbsuiaTein MaTepuanmapasl nabiaaay. JKem >KyYMBICTAPBIHBIH KAJIBITITHI ITUKITI
OY3bUIFaH Ke3/Ie arperaTTap/ibl KOJIMEH 0ackapy.

binyre Tuic: aBTOMATTHI KoHE XKapPThUIail aBTOMATTHI KeIUIEpAl naiganany b
epekeci MeH KYPBUIFBICHI, aBTOMATTAy MEH OJOKTaY/IbIH >KYMBIC TIPUHIIHII, JKEJIl dKOHE
OHBIH JKEKEJIETeH arperaTTapbl >KYMBICHIHBIH TEXHOJIOTHSIJIBIK PEKUMJIEPi, YCTIHTI
KabaTTarsl akayJiap MEH KaTeIIKTEPIiH TYpi, OJIapJbIH maimga 0oy cebenrtep koHE
€CKEePTYAiH TocuIiepi, TYCTI MeTalllap MEH KOPBITHANApbl OHACY TEXHOJOTHUSICHI,
KOJJAHBUTATBIH MAaTePHANIAPBIH, XYy KYpPaJIIapbIHbIH, Mailay-CalKbIHIAATY
CYMBIKTBIFBIHBIH, MTACTaJIap IbIH TYpAEpl MEH (PU3UKAIBIK-XUMUSIIBIK KaCUETTep1, JKel
KYMBICBIHJIAFbl AKayJBIKTApABIH ce0enTepi MeEH oJiapAbl KO TocUIAepi,
Kypasi-caMaHiapbl Kalpay, KaJbIITaHABIPY KOHE aybICTBIPY epekeriepl, OHIeNETiH
OHIMI'€ KOMBLIATHIH MEMJICKETTIK CTaHIapTTap MEH TEXHUKAJIBIK IIapTTap.

30. TycTi MeTamgapasl ©HACY JKEJIICIHIH OepaTOPHl S-pa3psay

Kympic cumarramacel. TycTi Merangap MEH KOpBITIAJapJaH >KacallFaH
OyHBIMIAp/IbI CHIMIAY, TY3€TY, aKapiay, )KOHFbIIAY, KeCy, KydiMaMeTanaap sl apaiay,
KeCy JKOHE KOHFBUIAY, TOTUTPadUsIIBIK MBIPHIIT Ta0aKTapblH OHJLY, aBTOMATTHI JKOHE
KapThUTail aBTOMATTHI KeJijepae OIpJecKeH >XYMCApTyMEH TYCTI MeTalgapaaH
KacainraH ceIMIapabl ceiMaay. JKeniHi TyTacTaih OHE OHBIH JKEKeJleTeH
TOpaNTapbIHBIH )KYMBICHIH OHJAY.

bimyre THic: aBTOMATTHI KOHE KapThljlail aBTOMATTHI JKeIIep/IH KHHEMATUKAIIBIK
AKOHE DJIEKTPJIK TACIMJAEpPI MEH OacKapy ToCIMJIEpl, arperarTtapblH >KYMbBICBIHAA
aKayJBIKTap bl aHBIKTAY KOHE KO0 TICUIAEP1, KOJAAHBUIATHIH Kypal-catMaHIap IbIH
KYPBUIFBICHI, TYCTI METaJIJap MEH KOPBITHATAPIbl OHICY PEKUMIH aHbIKTaMaiap MEH
KaOIBIKTHIH MACIIOPTHI OOMBIHINIA OENTINEy epeKeci, OPbIHAANATHIH KYMBIC MIETTHIC
TYCTi METaJIJap MEH KOPBITIANap bl OHICY TCOPHUSICHIHBIH HET13/epi.

TycTi MeTanmapab! )KyMCapTyIIIbI
31. TycTi MeTammap sl AKYMCapTYIIHL 2-pa3psay

Kywmbic cumarramachl. BUTIKTUTITT aHAFYpJIbIM KOFapbl JKYMCApTYIIBIHBIH
0acCIIBUIBIFBIMEH CO3Y, DJIEKTP JKOHE KaJblH MEIITEPIHAE, IEKTPIIK anmnaparrapia,
apHailbl KOHJBIpFbUIApAAa TYCTI MeTajjap MEH KOpbITHalaplaH >KacalFaH
nadbIHAaMaliap MeH OyMbIMIapAbl AKyMcapTy MpoleciH kyprizy.TabakTel Qosibransl
xymcapTy. Kyapikrapma OiprektecteHmipy. Metanasl Ttue. XKapTeiiaih eHACITEH



OHIMJIEP/Il JKOHE JTalbIH OYMBIMIAPAbI TYCIPY JKOHE OpHBIHA KO10. KbI3MeT KepceTeTiH
NemTep/l )KOH/IEyTre KaThICy.

binyre twmic: memrepaiH jkoHE KOCAIKBl MEXaHU3MACPAIH KYMBIC TPUHIIMIIL,
METaJIIap KYPBUIBIMBIHAAFBl ©3TEPICTep TYypalibl HETI3r1 MOJIMETTep, TYCTI
KYMCapTBUIATHIH METalIap MEH KOpBITIajap/IaH >KacanFaH OyMbIMAap/bIH carmachbiHa
KOMBUIATHIH TaJlalTap, TYCTI METaNAap bl TEPMOOHILY PEKUMI.

32. TycTi MeTammapIsl AKYMCapTYyIIHl 3-pa3psan

Kymeic cunarramacel. Co3y, 31€KTp, KAJIbIH MEMTEPIHAE, dJIEKTP TYHICTIPTiII
amnmapaTTap MEH apHailbl KOHJIBIPFbUIApJIa TYCTI MeTajljap MEH KOpbITHalap/aH
KacaJlFaH JadbIHIaManapabl KOHE OYHBIMIApIbl JKYMCapTy IPOIECiH KYprizy.
XKorapbl BakkyMIbl NEUITEPAE, KEIEpri dJEKTp MEMTEepiHAe TYCTI MeTanaap MeH
KOpBITIIAJIapaH KacalFaH OYHBIMAApPIbI )KYMCApTy MPOIECiH yprizy; bimikrimiri
aQHaFYpJIBIM JKOFapbl JKYMCAPTYIIBIHBIH OaCIIBUIBIFBIMEH OPTYPJIl KOHCTPYKITUSIIBI
nemTepie TYCTI MEeTalgap MEH KOPBITHAIapJaH jKacallFaH JalblHIaMaIapabl jKOHE
OyibIMIapabl )KYMCapTy, WIbIHAAY, OlpTekTecTeHAIpy. KbI3IbIpy jKoHE CalKbIHIATY
TEMIIEpaTypachiH peTTey. TepMOooH ey IIH TEXHOJIOTUSIIBIK PEXKUMIH Ka/larajiay >KoHe
Oakpinay. CanbIHIBIHBIH caJdMarblH cakray. bakpimay - efmiey acnantapblHbIH
KepceTKimTepiH ka3zy. KpI3mMer kepceTineTiH KaOIbIKThIH >KYMBICHIHAFbI
aKayJIbIKTap/Ibl AHBIKTAY >KOHE KO0, OHbI XKOHAEYTe KaThICY.

binyre Tuic: KbI3MET KOPCETUIETIH MEIITEP/IiH, annapaTTapAblH, KOHABIPFbLUIAPIbIH
KYPBUIFBICHI, OJIIIey-0aKpliay aclanTapbiHBIH KbI3MET MPHUHIINI, TYCTI METajaaap MeH
KOpBITIIANap/Abl OHJICYAIH TEPMUSUIBIK HET13/1€pl, METAJIbI )KYMCapTY, HIBIHAY JKOHE
HOpMasiay OOWbIHIIA OHJIIPICTIK HYCKAayJbIK, KbI3AbIPY TEMIEpaTypachl,
CaJIBIHBUIAP/IBIH IAMACKI JKOHE JKYMCApTY/IbIH OepUIreH IapTTapblHa Kapai memreri
METaJIJbIH TO3IM/ILIIT, OHIM aKayJbIFbIH €CKEPTY JKOHE KO0 TOCUILIEPI.

33. TycrTi MeTasmgap A )KyMCapTyIILI 4-pa3psan

Kympic cunatramacel. JKorapbel BaKKyMIbI TIEIITEPAE, KEIEPTi AIEKTP MeITepiHie
TYCTI MeTajjap MEH KOpBITIalapiaH KacalfaH OYWbIMIap/abl KYMcapTy HpOLECiH
KYPrizy; SpTYpJl KOHCTPYKUHUSIbI MEMTepAe TYCTI MeTajljaap MEH KOopbITnajapiaH
KacallFaH JablHAaMaiapibl JKoHE OyibIMaapabl KyMmcapTy, MIbIHJAY,
OIpTEKTEeCTEHIPY.

bimyre tuic: opTypiii TUITI XyMcapTy MEIITePiHIH KOHCTPYKTUBTIK HEri3aepi,
TEPMUSUIBIK OHJEY/IIH PEKUMIH TaHJay €pexkeci KoHEe opTypJl acmanTtapiabl KOJJaHy
epekeci, TYCTI MeTajap MEH KOpBbITHalapAaH >KacalFaH OYHbIMAApAbl TEPMUSIIBIK
OHJICYJ1H TEXHOJOTHUACHI, IIBIFAPbUIATHIH OYWBIMIAp/bIH canachblHa KOWbLIATBHIH
Tajanrap.



OpaMaBIKTapaAbIH, YPIIBIKIIHICH
34. OpaMIBIKTapaBIH YPITBIKITGICE 2-pa3psij

XKywmpic cumarramacel. Opay MamdHamapblHIa OCKITiM, ayKbIMIbI ©JIIIEMIe
OHJICTCHHEH KEHiH MeTajjap MEH KOphITHajapJaH jKacalfaH AailblHIaManap MEH
OyiibiMaap opamaapbiH opay. Opay MalllMHAJIApbIH OHJAY OHE OJIap/bl JKOHJEyTe
KaTkICY.

binyre Tuic: opay mammHaiapbl MEH KOJJIAHBIIATHIH aCMaNTapblH KYPBUIFBICHI,
oJlap/bl TalJala"Hy epekenepi, TYCTI MeTaJJIap/IblH KAacUeTTepl Typajbl HETi3rl
MOJTIMETTEP, KOTEPTilI-TaChIMAIIAFbINI Kypalaap sl Maiganany epexeci, clecapiibik
ic.

35. OpaMasIKTapAbIH, YPIIBIKIIHICH 3-paspiaj

Kymbic cunarramacsl. DonprajgapablH MalldHajgapAa KocapijlaHy >KOHE eKire
alippuly MPOLECIH XKYprizy. bipkenki y3ikTepi 0ap canmachl MEH KaJbIH/AbIFbI OOMBIHIIIA
Oipaedt kocapiany yuiiH ipikrey. Opamzapibl Tracnuiibl'e KYIO KOHE OJIap.ibl
racwibAeH Tycipy. Tacmamapasl TapTyabl pertey. MeXaHU3MHIH JKaFJalblH JKOHE
MalllHajap J>KYPICIHIH KbULAAMJIBIFBIH Kajaranay. KocapialTbIH JKoHE eKire
anbIpaThblH MalllMHAJIAPIbl OHJAY .

binyre Tuic: opTyp:ai TUIITETr1 KbI3MET KOPCETETIH MallTHHAJIAPbIH, JKa0IBIKTap IbIH
XKOHE Kypal-caiMaHIapAblH KYPBUIFBICHI, MAIIMHAIAPBIH JKYMBIC >KBLIAAMJIBIFbI,
MEXaHU3MJIEP/IIH KYMBICBIHIA aKayJbIKTApAbl AHBIKTAY KOHE JKOI0 TACIIAepi,
OH/ICTICTIH OHIM carnachlHa KOWBUIATHIH TaJlanTap.

®donsransl Tecymri
36. ®ombrans! TECymi 3-pa3pan

XKywmpbic cunarramacsl. bacy jxoHe Tecy MallinHantapbeiHIa opaM (QoJbrajapbiH 0acy
XKoHe Kamupiey Qoibsransl Tecy. PornapunT Tabakrapsid kacay. TabakTapasl OpakTay
. AWKBIH OTTHUCKI XkaFry YIIiH muiMOutikTepai Tekcepy. CaObIHABI OMYIbCHSI TalbIHIAY
. bacy MammHanapsIHBIH MIIIIMOUTIKTEPIH 3MyJibcusiaay. bacy koHe Tecy camachiH
Oaxpinay. bacy jkoHe Tecy MalMHaNIapbiHa KbI3MET KOPCETY, OHJIAY, KOHEYTE KaThICY.

binyre Tuic: KpI3MET KOPCETETIH MalllMHAIAPJbIH, XKaOJbIKTapAblH >KOHE
KOJIIAaHBIIATBIH aCTMaNTapAblH KYPBUIFBICHI, JalibIH OHIM camachblHa KOWBIIATBHIH
TajanTap, *KOHE OHbl OpakTay epexkeci, TeCUITeH koHe OachbulFaH (oJbranap by
KacueTi, JaiblH OHIMHIH TEeXHUKaJIbIK MAPTTapbl, KbI3MET KOPCETUIETIH
MaITMHAIAPBIH OHTANIBI KbIIIAMIBIFL.



byfieMIapas! KaJaTyIsl
37. byiisIMIap Bl JKaIaTyIIsl 2-paspsz

XKympic cumarramacel. byiibIMaapIbiH, KyiiMamMeTanaap/IbiH, CII0TapIblH, TEMIp
KapTaJlapJIbIH >kKoHE OacKamapJblH YCTIHIT O€TiHE KOJMEH TYpJi TYCTI MeTaJliap bl
KYKa KabaTmneH xanaTy (JKary) MpOoIeCCiH XYPTi3y.

binyre tuic: KbI3MeT KOPCETUIETIH Ka0ABIKTApAbIH KYPBUIFBICHI, JKallaTy YIIH
KOJIJIaHbUIaThIH MaTepHalljap MEH KOpbITHAJIap >KOHE OJapJblH HEri3ri KacueTTepi,
KanaTylblH TYpJepl, *KalaTblUIFaH KaOaTThIH OENTUICHIeH KaJbIHABIFbI, MaTepuai
IBIFBIHAAPBIHBIH HOpMaJlaphbl.

I'mppobacnakrapia Oacmanaymsl
38. I'mgpobacnakrapa Gacmanaymsl 3-pa3psa

Kympic cumarramachl. BUTIKTUTITT aHAFYPIBIM JKOFapblOacanaynbIHbIH
OacmibuibiFbIMeH 600 TC JeliH KYMIEUTKIMTI THAPABIUKAIBIK OacrmakTap/ia bICTHIK
KYWIHAE TYCTI MeTajjap MEH KOpbITHajapAaH >kacajlraH OyWbIMIapabl Oacnanay
MpOIECiH Kyprizy. Mexanusmaepai Oackapy: OyibIMaapabsl OpHAIAcTBIPy, opay,
OyiibIMaapabl kecy xoHe onapra 2000 TC apThIK KYILUTI THAPABIMKAIIBIK Oacnakrapaa
KBI3MET KepceTy. OHIM carmachlH Tekcepy. bacnananran eHiMIIl KaObuiiay. OHIMAEp
Ty3ey, TaHOanay, kecy cainy. KyObIpiap/sl CaJIKbIH Kecy.

binyre tmic: KpI3MET KOpCEeTUIETIiH OacIakTapIblH KbI3MET MPHHITUIIN, KOCAJIKBI
MEXaHU3MJIEP/IIH KYPBUIFBICHl MEH MaijanaHy epekeci, eHIENEeTIH TYCTI MeTajijaap
MEH KOPBITIIAJIAPABIH HET13T1 KaCUETTePi, Oap bl BICTHIK KYWIH/IE Mai1ajJaHy epexect,
OacnanayablH TEXHOJOTHSUIIBIK MPOIECCl, TEXHOJOTHSIIBIK Kypal-caiMaHaapabl
ayBICTBIPY TOPTIO1, clecapibIK ic; TaHOAIay TOCLIl, OHJAY KEe31HJET1 aKayIblH TypJiepl
YKOHE OJIapJIbl €CKEPTY MEH KOIOJBIH TICLIAEPI.

39. I'mppobacnakrapaa OGacmanaymst 4-pa3psa

Kymeic cunarramacel. 600 TC el KYIIEHTKIIITI THIpaBIMKaAIbIK OacmakTapaa
BICTBIK KYHIH/I€ TYCTI METaiiap MEH KOpbITIajgap/iaH *acaiaraH OyibiMaapasl (apTypii
eJeMIer1 KyObIpiiap, KoJIaKTap MEH MilliHAep 1) 6acnanay mpoleci Xyprizy. O3apa
OpeKeT eTeTiH MEeXaHW3M/Ii, IIBIFATBIH JKeJiJeTl MeXaHWKalaHIbIPbUIFaH
KYPBUIFBUIAPABI, OacCTaK-KaJIABIFBIMEH KaJIbI YCTAFBINI TOJIKEIEP/i KO3FAITY YIIiH
MeXaHu3MIEepal, OyHbIMaapabl Oacmak-KaJlJbIKTapblHAaH KeCill  TacTaysl,
Oacnak-ThIFbIpbIKTapblH  Oepynai, 2000 TC neiiH KYMEWTKII THAPaBIUKAIBIK
OacrmakTapaa KOHTeHHepre Kyl 0ackapy. Mexanusmaepai 6ackapy: OyibIMaap bl
OpHalacTeIpy, opay, OyilbiMaapnbl kecy >koHe onapra 2000 TC apThIK KYIITI
TUJpaBIUKANBIK Oacmakrapna kecy. bacmakrap MeH MexaHU3MIEp[i OHJAy.



Kypain-caitmanmapapl aybicThIpy. KbI3MeT KepceTiieTiH OaclakTrap MEH KOCAJIKbI
MEXaHU3M/IEP/IiH aKayJIbIKTAPhIH aHBIKTAY JKOHE KO0, )KOHJIEYTe KATHICY.

binyre Tuic: KpI3MET KOPCETIIETIH OacrmakTap MEH KOCAJIKbl MeXaHU3MISPIiH
KYPBUIFBICH, TIAliJalIaHy epeXkeci, TYCTI MeTalap MEH KOpPBITIIAaJapablH KacCHEeTTepi,
OHJICY/IIH TeMIEepaTypaliblK PeKUMIEPiH; OacnaniayablH TEXHOJIOTUSIIBIK MPOLIECCIH,
OacrnajaHraH ©HIMI€ KOMbUIATBIH TaJlaITap.

40. I'mppobacnakrapna Oacmanaymsl S-pa3psay

Kympic cumarramacel. 600-gen 2000 TC meiiH KYMIEHTKIMTI THAPABIUKAIBIK
Oacmakrapna Hemece 2000 nmeiliH KYMIEWTKINITI aBTOMATThl OacmakTrapaa BICTBIK
KYHIHIE TYCTI MeTajjap MEH KOphITHajapJaH »kacailraH OyWbIMaapabl Oacmanay
MPOIIECIH KYPrizy. ©O3apa opeKeT eTeTiH 3BEHOIap Ibl, MEXaHU3M/I1, IIBIFATHIH KeTiAer1
MEXaHUKaTaHABIPUIFAaH KYPBUIFBUIAPABI, OacHak-KalJAbIFBIMEH KaJbIll YCTaFbIII
TOJKeJepl KO3FaITy YIIIH MEXaHU3MJep/i, OyibIMaapasl Oacmak-KaaablKTapblHAH
Kecill TacTaynpl, Oacmak-TBIFBIPBIKTApbIH Oepymi, 2000 Tc pAeliH KymIeHTKim
TUAPABIMKAIBIK OacrakTapaa KOHTeHHepre Kyronbl Oackapy. ['mapobacnakrapisl
0ackapy, KbI3MET KOPCETY JKOHE JKOHJACYre KaThiCy, Oacmakrap MEH MeXaHU3MIePIi
onyay. Kypan-caitmanaap/isl aybICThIpy. OHIM carachiH TEKCEPY.

binyre tuic: apTypil KOHCTPYKIUSIbI OacaKTapAblH KYPBUIFBICHI )KOHE OJIap/Ibl
naijranany epexkeci, OacmakTapJbl OHJIAYABIH epexkeci MeH Taciaaepi. ['mapo
0acnakThIH KOHE COPFbI - aKKyMYJISITOPJBIK CTAHIUSHBIH OapJiblK TOpamnTapbl MEH
MEXaHU3MJEPIHIH ©3apa oJpeKeT eTyi, OyipiMaap OOWBIHIIA OENTIICHTeH
TEXHOJIOTHSJIBIK TIPOIeCC; ejieMaep OoibIHIIA OCNTUIeHIeH pyKcaTTap, ©HIMHIH
aKayblH alllbIH ajdy TYypJepl MEH Tocuiaepi, OpurajaHblH OapiblK MyLIENIEpiHIH
KYMBICBIH KaObLIQY.

41. 'mppobacnakrapna Oacmanaymsl 6-pa3psay,

Kymeic cunatramacel. 2000 Tc eiiH KYIIEUTKIMITI THIPABIUKAIBLIK OacrmakTapiaa
BICTBIK KYWIHAE TYCTI METajJJap MEH KOpbITHAJIApJaH >KacalfaH OyHbIMIapiabl
Oacmanay mporecid xyprizy. ['mapo Gacnakrapasl 6ackapy, KbI3MET KOPCETY JKOHE
oJlap/bl )KeHJIeyTe KaTbicy. Kypan-caiimanaap/isl aysICTRIPY. OHIM caIachlH TEKCEPY.

binyre Tuic: 6acmakTapablH KOHCTPYKIHUSICHI, KHHEMATHKAJIBIK TOCIMI KOHE OJIapIbI
naiiajiany epexeci, COPFhl-aKKYMYJIATOPJIBIK CTAHIIUSHBIH KYPBUIFBICHIH, METaJI bl
KbICBIMMEH OHJEY HEri3/iepi, TUJIpaBiNKa, SJEKTP TEXHUKA, MEXaHUWKa HeEr13Aepi,
OHTIPICTIK-TEXHUKAJIBIK Oar1apiaaMa KeJIeMiHAe MeTalIap IbIH TEXHOJIOTHUSICHI.

TexHuKaNBIK Mainapasl JadbHAAYIIHI
42. TexHUKAIBIK MaiIapabl JaHbHAAYIIH 2-Paspsiz



JKymbIc cumarraMachl. DIEKTp MemTepAe TEXHUKATIBIK Maiapabl OaaKbITy KOHE
OakplIay-eJI1ey acmanTapblHbIH KOPCETKIIITEP1 OOMBIHIIA 0JIap Ikl KBICBIM ayachIMEH
OYpKy mpoIiecciH )Kyprizy. bepinren Kypam OOWBIHIIIA MalIapabl OIIIEY KIHE OYPKY
KaMmepanapbiHa They. bypkirimrepaid >KYMbICBIH peTTey. MalnapabiH JaibIHIbIFbIH
aHBIKTay JKOHE OJIapJbl Kamepanaan meirapy. Kecek maimapasl ycakray. Mannapabl
taceiMaiifiay. [Ibimakrapasl Kaiipay. Kosa sxoHKanapMeH HeMece aTlOMUHUM OypKITill
MaiapbIMeH oniey. XKaOapIKThI )KOHICYTE KaThICY.

binyre tmic: memTepaiH KOHE KOJJAAHBIIATBHIH acHaIlTapablH KYPBUIFBICHI,
TEXHUKAJIBIK Maiaap bl JalbIHAAY YIIiH KOJIaHBIIATEIH MaTepUaiap dKoHe OJIapAblH
HET13r1 KacueTTepi, OapablK MalIapIbIH TYPJIEpIHE apHAIFaH OJIICH ITICP/IIH OJIIIeMI,
MEMJIEKETTIK CTaHJApTTap MEH TEXHUKAJIBIK HIapTTapFa COWKEC OHIMHIH MapKaiaphl,
KECeK MaiylapAbl YCaKTay IOpEeXeci, MalJlapAblH MIBIFBIH HOpMAalaphbl, OpTKE KapChl
KypaJijap/bl naiaiany epeskeci.

bIcTHIK MeTanaapasl HIEKTeyIi
43. blcThIK MeTaITap Bl HWIEKTEYIi 3-pa3psay

Kympic cumarramacel. BUTIKTUTITT aHAFYpABIM JKOFaphl HIEKTEYIIiHIH
OacIIbUIBIFBIMEH OPTYPJ1 TUNTI UIEKTI OpHAKTap/a OepuIreH TeXHOJOorus OOMbIHILIA
BICTBIK KYWIH/IE€ TYCTI METaJIap MEH KOPBITHANap/IaH )KacalFraH KyiMa MeTaaaap/ibl,
cisi0Tap b, AaiibiHIaMaIap bl HIEKTEY MPOLECCiH XKyprizy. MIekTi OpHAKTBIH KYMBIC
KUIETIHJIET1 YCTEN/Il KOTEPY JKIHE TYCIpy MEXaHU3MiH Oackapy. MeTam KyiimanapbiH
oirikmenepre Oepy, naWplHIaManapAbl OUTIKIIENEPASeH KIJIETTIH apTKbl >KarbIHAH
KaObLIIay >KOHE OJaH opl WJEKTey YIIIH aJABIHFBl JKaFblHa TarchIpy.
KyliMmamerangapael Hemece cisgOTapabl KaObIplIaKTapiaH Ta3ajay >KOHE OJiapibl
Kucaity. JKomakTap[blH COHBIH JKOHE JKHEKTEpiH Kecy. MeTalablH opamaapbiH,
TabaKTapbIH JKOHE KOJIAKTApbIH TYHIHIIEKTEY, cany. Kel3MeT KkopceTieTiH ka0 apIKTap
MEH acnanTap/ibl >KOHJEYre KaThICy.

binmyre THic: KpI3MET KOPCETETIH OpHAKTAP/AbIH, acTlalTapAbIH KYPBUIFBICHI, OJap/Ibl
naijanaHyablH epekeci, TYCTI MeTajlap MEH KOpbITHaldaplbl BICTHIK HIEKTEYHIiH
OeJITIJIEHTeH PEeXUMI, MIEKTENIETIH KylMa MeTalAapblH TEMIIEpaTypachl, KOTEPTILI
MeXaHU3MJIEP/AiH 0acKapy Tacimi.

44. bICTHIK MeTaIIapabl HIEKTEYIIi 4-pa3psay

XKymbIc cumarramachl. OPTYPIIl TUNTI UIEKTI OpHAKTapAa OepuIreH TeXHOJIOTUS
OOMBbIHIIA BICTHIK KYHIHZE TYCTI MeTajjgap MEH KOpbITHajapAaH jKacalfaH KyhMma
METaJIIap/ibl, CIA0Tapabl, MalbIHAaMalapabl WIEKTEY MPOIECCiH KYpPrizy.
KyiimameTangapieia, casOTapablH WICKTEYTe JaWbIHABIFBIH allKbIHAay. ekt opHak



OULTIKIIIETIepiHEe TaIChIpy YIIIH KyWMaMmeTalapibl, >KOJaKTap/bl, MIBIOBIKIIAIApPIbI
OarpiTTay KaoObuimay. llIbIObIKIIAmapabIH ejIeMiH Oakbuiay. DJKEpJiK KIJIETTIH
KYMBICBIH, CAJIKBIHJIATy XOHE Mailiay KyiheciH perrey. JKomakrapasl THIbOTHH/II
KalIplIapFa TackiMajiay YIIiH pojbraHramaap MeH Tabak calylibuiapabl Oackapy,
’KOJIAKTapIbIH COHBI MEH JKHEKTepiH Kecy. OpHaKTapAbl OHJAY KOHE KOHJEYTE HKoHE
OuTiKIIeNIepAl aybICTHIPYFa KaThICY.

binyre Tuic: apTypsi KbI3MET KOPCETETIH OpHAKTapAblH, MEXaHU3MJEP.iH
KYPBUIFBICHI KOHE OJIapJbpl OacKapy TocUIaepi, OHACISTIH MeTalAapAblH KOHE
KOpBITHANAPAbIH HETI3r1 KAacUeTTepi, BICTBIKTAal WIEKTEYIH TEXHOJOTHSICHI,
OpHAaKTapJIbIH Mail KYOBIPBIHBIH JKYHeECI.

45. blcThIK MeTaITap sl WIEKTEYII S-pa3psay

Kymbic cunarramackl. TabakThl )KOHE CYPBINTAIFAH OPHAKTAPAA TEXHOJIOTHSITBIK
PEXKHUMIe COMKEC BICTBIK KYHIHAE TYCTI MeTajljgap MEH KOpbITHAlTapJaH )XacaiFaH
KyidMaMeTanaapabl, casa0Tapapl, JaiblHIaMaIapabl WICKTEY MporiecciH xyprizy. 700
MM >KOHE OJIaH KeIl JUaMeTpJl OUTIKIIeIepMeH €Ki OUTIKIIeN OpHaKTap/a, Y3AiKci3
KOl KUIETTI TepT- KOHE YyII OUTIKIIeNl OpHaKTapaa, KyWMaMmMeTaliaapibl Ta3ajay
MIETKACBIH, POJIbTaH/ap/bl, TUILOTUH KalIIbLIApAbl, Opay MallMHAJIAPbIH, Ta0ak
calylblIapabl, OYpKITIIITEPAl, TOHA3BIFBIIITAPABI JKOHE Oacka Ja KOCAaJKbI
KYPBUIFBUIAPJBI aBTOMATTHI JKOHE YlecTipe OackapyMeH pPEBEpPCUBTI OpHAKTap.a;
OUTIKTLIITT aHAFYPJIBIM JKOFapbIMJIEKTEYIIIHIH OacCIIbUIBIFBIMEH YIITIK OpHAKTapbIHAA
BICTBIK KYHWIH/E TYCTI METajaap MEH KOPBHITHAIAPBIH JKacalFaH KyiMaMeTalaapbl,
cna0tapapl, AadbIHIaMalapabl WIEKTEY MpoleciH kyprizy. bimikmenepi,
KBUIAAMIIBIKTHl KOHE WICKTEYJIH OarbIThiH peTrTey. KpICy XoHE KeTepy
MexaHnuamjaepin Oackapy. CankplHAATy >KOHE Mailiay >KyHeciH, HJIIeKTeyIiH
OenruieHreH TOCIMIH Oakbliay. bakpuiay-esiney acnanTapblHbIH KOPCETKIIII,
OpPHAaKTBIH WJIET1 JKOHE JKYMBICBIHBIH camachl OOWBIHINA KyHMameTalaap bl
KbI3ABIPYABIH TEMIIEpAaTypalblK peXUMIH Oakbuiay. bimikmienepai aybICThIpY
KYMBICTAPBIH OpbIHAAY. KpI3MET KOpCceTeTiH KaOAbIKTap bl OHAAY KOHE )KOH/IEY.

biyre Tuic: KbI3MeT KOPCETETIH OpHAKTAPIbIH KYPBUIFBICHI MEH KOHCTPYKTHUBTIK
Heriznepi, 0ackapy TociMi, OpHAKTap MEH OUTIKIIeNnepal maimanany epexeci, TYCTi
MeTaiap MEH KOpbITHaIap bl MJIEKTEY TEXHOJIOTHUSACHI, KbI3IPY MEIITEPIHIH, KbI3MET
KOPCETETIH OPHAKTAPIBIH KYPBIIFBICHI MEH KYMBIC PEXKUMI, OPHAK KO3FAJITKBITITBIHBIH
HET13r1 CUMaTTaMachl.

46. bICTHIK MeTaIIapabl HICKTEYII 6-pa3psay

Kymeoic cunarramacel. 700 MM 5koHE OJIaH KON AMAMETPII OUTIKIIEIEpPMEH €Ki
OUTIKIIIEeNI OpHAKTap/Aa, Y3AIKCI3 KoM KUIETTI TOPT- *KOHE YII OUTIKIIEN OpHaKTapaa,



KyliMameTanaap/sl Tazajay HIeTKAchlH, poibraniap/sl, THJILOTHH Kalllibu1apabl, opay
MallMHaNIapbiH, Ta0aK calyllbUIapAbl, OYPKITIIITEP/l, TOHA3BIFBIIITAP/bI XKoHE OacKa
Ja KOCaJKbl KYPBUIFBUIAPJIBI aBTOMATTHI JKOHE YJiecTipe OacKapyMmMeH pPEBEpPCHUBTI
OpHaKTap/a;, YIITIK OpHAKTapblHIA BICTHIK KYHIHIE TYCTI MeTainjgap MeEH
KOpBITIIAJIApAbIH JKacalfaH KylMameTannapAbl, ciasOTapabl, IalbIHAamManzapsl
WJIEKTEY MPOIECIH KYprizy. bimikmenepai, KbU11aMIBIKThI )KOHE UICKTEY/1H OaFbIThIH
pertey. Mnekrey peKuMIH dKoHE WICKTENETIH OHIM canachliH OaKpLIay.

binyre Tuic: KpI3MET KOPCETETIH OPHAKTAP,IBIH KUHEMATHUKAJIBIK JKOHE JICKTPIIIK
TOCIMI, TYCTI MeTajjap MEH KOphITHalap/bl WIEKTEY Ke31HJEe METaJJbl KayChIpy
peXUMIi, UTIEKTEY KE31HJIe TYCTI METaJIapAbl WICKTEY/IIH JKOHE JeQopMalnusyiaHyabIH
HETI3T1 TeopHsChl, OUTIKIIEeNepal KaluOpieyliH Heri3aepi, WIEKTey Ke31HJerl
aKaynapJbeIH TYpi )KOHE cedenTepi.

CycanbIbIK MeTaIapIsl KeCyIi
47. CycanbabIK METaIapabl KeCymIi 3-pa3paz

Kymbic cunatrramacsl. JlaliblH enmeMjiepre Oaraibl MeTalJlap/laH >KacalaraH
donbranapasl kecy. @epmaep/eH KacaifaH CyCalbJblK METalapAbl TaHIAy >KOHE
oJIapJpl KITamIlajian cajllyMeH OepiiareH esmemjepre KoiameH kecy. bypmenepai
aybsICTRIpY. [IbImakTapnpl KOHABIPY >KOHE Oeiry miaitbamapsiH TanHmgay. Kecy
Kypaj-caiMaHJapblH >XYMBbICKa JaWblHIAy >KoHEe oHAay. Donbrainapabl XKoHE
cycalbAbIK METAJIJIapbl KECy camachlH Oakbuiay. Acnantap MeH Kypaji-caliMaH1ap/ibl
XKOHJIEYTE KaThICY.

Binyre Tuic: KbI3MET KOPCETETIH XKAOABIKTAPABIH KYPBUIFBICHI, KOJI MbIIIAKTaAPAbIH
TYPJILIIT] JKOHE OJIApJbIH KYPBUIFBLUIAPHI, OaFralibl MeTalJapablH HET13r1 KacueTTepi,
CycCalbAbIK METAAap/IbIH canachblHa KOMBUIATHIH TajanTap, CyCcaabJbIK MeTaagapablH
XoHe (hobraiapblH caliMaFrbl MEH eJjIeMaepi OOMbIHINIA OeNTiIeHreH pyKcaTTap,
OaraJibl MeTaJap MIBIFBIHBIHBIH HOpMaJaphl.

KyOnipas! miekreymri
48. KyOrIpabl mieKkTeym 2-pa3psay,

Kympic cumaTraMachl. BUTIKTIIIN aHAFYPIIBIM KOFAPBIKYOBIPBI MIICKTEYIIIHIH
OacIIbUIBIFBIMEH OIpXKINTI OpHAKTapAa TYCTI METalAap MEH KOpbITIajgapiaH *KacalfaH
KYOBIpIapapl HIIEKTEY MPOIECCiH KYprizy. Tamray >KaHIly-MalluHajdapblHa JCHiH
KyObIpiapabl Tantay. MnekTeyre neiiH >KoHE KeWiH MablHaamaapiblH canachbiH
anikpiHay. binikienepii opHATy *KoHE aybICTBIPY, OJIapibl OYIBIMIApAbIH OepiireH
eJemM iepl OoiibiHIIA ipikTey. KyObIpiapasl e3eKienepre Kurizy xoHe menry.

binyre Tuic: KbI3MET KOPCETETIH KYOBIp WJICKTEY OpHAKTAaphl MEH acIamTap
KBI3METIHIH MPUHINII, OPTYpJi KYOBIp WIEKTEy >KaOIBIFbIHBIH MIHJAETI, TYCTI



MeTaJIIapJbIH HET13r1 KacueTi, JalblHIaManapIblH, ©3CKIIeIepaiH, Kaauopiaep MeH
OuTIKILIeNIepAiH canachblHa KOMBLIATHIH TajamnTap.

49. KyOripan! wiekreymi 3-pa3psiz

XKywmbic cunarramacsl. bipxinTi opHakTapaa TyCTi MeTanaap MEH KOphITajlapaaH
KacaJaraH KYObIpJapAbl WIEKTEY MPOIECCIH XKyprizy. MiexreneTiH KyObIpiapIbIiy
OepuireH eJiemaepl OOMbIHIIA Kypa-cailMaHAap/ibl OpHATY XKoHE aybICThIpy. Kpi3mer
KOPCETETIH >Ka0/IbIKThI )KOH/ICYTE KATHICY.

binyre tuic: KyOblp WMIJIEKTEY OpHAKTapbIHBIH KYPBUIFBICHI, KYOBIpIap/bl
WIEKTEYAIH JKbUIJAMJIbIFbl MEH HEri3rl mnapamerpiiepi, TYCTI MeTajnjgap MeEH
KOpBITHAJIAPJAbIH KacHeTi, OpHAKTapabl >KOHJCYIH Tocuiuepi, AalblHIaMaiap MEH
WIEKTENreH OyibIMIap ibIH canacblHa KOWbUIATHIH TaJlanTap.

50. KyOripas1 mnekreymri 4-paspsz

JKymbic cumarramachl. KemkinTi )koHE MIBIFBIPIIBIKTE OpHAKTAp/Ia TYCTI MeTajaap
MEH KOpBITHAIapaH *KacaJlFraH KyObIpiIapabl WIEKTEY MPOIECCiH Kyprizy. bimikrimiri
AHAFYPJIBIM SKOFAPBIKYOBIP/IbI MJIEKTEYIIIHIH OacIIbUIBIFBIMEH KOIDKINTI KYOBIP/IbI
WIEKTEY OpHAaKTapbhIH/a TYCTI METaJap MEH KOpbITHalapiaH KacalfaH KyObIpiiapabl
CYBIKTal MIIEKTEY, >KYMCApTy JKOHE KeCy, KOIIJICHEH WIEKTey OpHaKTaphIHaa
KYOBIpIapAbpl CybIKTall WIJIEKTEY OipJecKeH MpolecciH Kyprizy. WHAYKUMSIBIK
nenTepre, Kipy *oHe IIbIFY KaKTapbIHBIH MEXaHU3MJIEPIHE KBI3MET KOPCETY, KYObIp
COHJIapbIH OyXTallbIK ChiMJayFa pgadbiHaay. KpI3MeT KepceTuleTiH KaOJbIKThI
XKOHJIEYTe KaThICy. bip - koHEe eKDKINTI KYObIp UIIEKTEY OPHAKTAP/bI )KOHE KOCAJIKBI
XKaOABIKTApAbl OHJIAY.

binmyre Tuic: KbI3MET KOPCETETIH KYPBUIFbUIAP, WUIEKTEYIH TEXHOJOTHSIIBIK
npoiiecci, KyObIpiapabl UIEKTEY, KYMCapTy >KOHE KeCy peXUMIEPl, OpHAKTapbl
OHJIay ToCUIaEpI.

51. KyOrIpas1 miieKkTeymi S-pa3psaz

XKymbic cunarramachkl. KemxinTi KyObIpAbl MJIEKTEY OpHAKTapblHAA TYCTI
MeTallJap MEH KOpbITHalapAaH acajlFaH KyObIpJiap/abl CybIKTall WIEKTEY, KYMCApPTy
KOHE KEeCy, KOJIJICHEH WIIEKTEeYy OpHAaKTapblHAA KYOBIpJIapAbl CYBIKTal HIIEKTEY
OipJIecKeH MPOIECCIH KYPTri3y. BUTIKTUIIr aHaFypiIbIM JKOFApBIKYOBIp UIEKTEYIITIHIH
0acCHIBUIBIFBIMEH Y3/IIKCI3 KONKUIETTI KOHE Y3bIH JKYPICTi, T€3 KYPICTI KOIDKIMNTI
OpHaKTapAa TYCTI MeTajijap MEH KOpBITIalap/aH jKacajfaH KyObIpiap/abl CybIKTail



WJICKTEY IPOIECCIH XYprizy. Mnekrenren KyObIpiaapasH OepiareH ejmeMi OOMbIHIIA
Kypal-caiiMaHgap MeH MHAYKTOpIap/bl aybICTHIPY XKoHe opHaTy. KpI3MeT kepceTeTiH
XKaOJIBIKTBI OHJIAY YKOHE JKOHJIEYTe KaThICY.

binyre Tuic: opTypii TUNTI KYOBIpABI MIIEKTEY OpHAKTAapPBIHBIH KOHCTPYKTHBTI
Herizaepi, Oackapy TociMmi, TYCTI MeTajijap MEH KOpbITHajapAaH KacajlfaH
KYOBbIpJIapAbl WIEKTEY, ChIMIAYy MOHE JKyMcapTy NPOILECCIHIH TEXHOJOTUSCHI JKOHE
HET13T1 TEOPUSCHI, TUaMETpP, KaOBIPFaHbIH KaJIBIHIBIFBI JKOHE KBIOBIPABIH Y3bIHIBIFBI
OolibiHIIa OCNTiIeHETIH pYKcaTTrap, OpHAK KO3FAJITKBIIITAPBIHBIH HET13T1
CUIaTTaMaJIapbl, OpHAKTaPAbl OHJAY TOCLIAEPI.

52. KyOripas1 mnekreymi 6-paspsz

Kymbic cunatramachl. Y3/1KCI3 KOIKIJIETTI KOHE Y3bIH JKYPICTi, T€3 KYpPICTI
KOIDKINTI OpHAKTapAa TYCTI MeTajljap MEH KOphITHajJapAbl CYBIKTAl HIEKTEY
npolecciH Kyprizy. bumikmenepal wuiekTey, aybICThIpy TMpolecCiH OanTay,
OpHAaKTap/bl OHAAY.

binyre tuic: cybiktail qedopManusaanFal KyObIpiap/bl JalbIHAAYAbIH HET13T1
TEXHOJIOTHUSCHI, 9PTYPIIl TUIITI OpHAKTap/a KyObIpiapAbl CybIKTail MIIEKTEYI1H HEri3ri
TEOPUSICHI )KOHE TEXHOJIOTHSACHI, UIEKTEJITeH KYObIpiapAblH aKkayJiapblH KO0 TYpJepl,
cebenrTepi koHE MIapaiapbl, KYPbUIFBICH], MaiianaHyblH epexenepi, KyObIpaapabl
CYBIKTall WJIEKTEY OpHAKTapbhIHBIH aKayJBIFBIHBIH CEOenTepl *KoHE OJIapAbl KOH0
ToCUIAEPI.

53. KyOrIpas1 mneKTeymi 7-paspsz

Kymbic cunarramachl. Y3/1KCI3 KOIKIJIETTI KOHE Y3bIH JKYPICTi, T€3 )YpPICTI
KOIDKINTI OpHaKTapAa TYCTI MeTajljap MEH KOpBITHaJapAbl CYBIKTAd WIEKTEY
npolecciH Kyprizy. bimikmenepal wuiekTey, aybICThIpy IMpoliecciH Oanray,
OpHaKTap.bl OHAAY.

binyre twmic: cybikTait nedopmarusianraH KyObIpiap/bl JalbIHAAyAbIH HET13T1
TEXHOJIOTHUSCHI, QPTYPIIl TUIITI OpHAKTap/ia KyObIpJiapAbl CybIKTail MIEKTEYI1H HEri3ri
TEOPUSICHI )KOHE TEXHOJIOTHSICHI, MIICKTEITeH KYObIpJIapablH aKayJapbiH KO0 TYpJepi,
cebenTepi KoHE MIapaiapbl, KYpbUIFBICH], TaiiamaHyablH epexenepi, KyObIipaapabl
CYBIKTall WMJIEKTEY OPHAKTAPBIHBIH aKayJBIFBIHBIH ceOenTepi KoHE OJapiabl KOO
ToCUIAEPI.

TycTi MeTanmapabl KBIpyIIBI
54. Tycrti MeTanaapAbl KIPYIIBL 2-paspaz,



Kympic cumarramackl. MasTHUKTI JkoHe Oacka Ja mIapKbuiapia
KylMameTaagap/bl, dKoJdaKTapasl Keipy. JKoakrapasl, TabakTapsl )KOHE Tacmaiapbl
KoJIMeH KeIpy. KyliMameTangap, konakrap, KyObIpiiap, Tacmajaap skoHe TabaKTap IbIH
aKayJIapblH IMHEBMAaTUKAJIBIK HeMece KoJl KeckimmeH maly. Kypan-caiimanmapibl
Kaiipay, KaJIbIITaHIbIPY JKOHE aybICTBIPY. OHIMII caly.

bityre Tuic: KoMaaHBUIATRIH MIAPKbUTAP MEH Kypall-CaiMaHIapAbIH KYPBUIFBICHI
MEH MIHJIETI, aKayjap/Abl KbIpy MEH Iady Tocuilepl, KapThllail ©HACITeH OHIMHIH
OHJICJITEeH YCTIHT1 OETIHIH canachblHa KOMBUIATBHIH TaJIaITap.

55. Tycrti MeTanaapAb! KIPYIIBI 3-pa3psam

Kympic cunarramacel. Kylimamerangapasl, >KOJaKTap.bl, Tacrajlapisbl,
KYOBIpJIapabl JKOHE TabaKTapbl KbIPY CTaHOKTapbIHAA KbIpy. KbI3MeT kepceTeTiH
KBIPY CTaHOKTaphlH OHJAy. KpI3MeT KepceTiieTiH »aOIbIKTBHIH KYMBICBIHAA
aKaysap/bl aHBIKTAY KOHE JKOIO.

binyre Tuic: KbI3MET KOPCETETIH KbIPY CTAHOKTAPBIHBIH KYPBUIFBICHI, OVIBIMHBIH
OHJICITEH YCTIHI OETIHIH camachlHa KOWBLIATBIH TajanTap, TYCTI MeTaijap MEH
KOpBITHATAp IbIH HET13T1 KaCUeTTepl, CTAHOKTAap bl OHAAY TOCIJII.

"TycTi MeTanaapasl eHaey" OeJiMiHAE KapacThIPBUIFAH >KYMBICHIBI KOCIITEP1
aTayJIapbIHbIH, onapAblH 1969 xoHe 1975 kpuigapbl HIBIFAPBUIFAH KOJIIAHBICTAFbI
BTBA OoiipiHma araynapel kepcetinred Ttizoeci BTBA-uwiH (8-mbirapeuibiM) 4-
0eJ1IMIHIH 6-KOCBIMIIIAChIH/IA KEITIPUITeH.

Kocinrepain, 6emiMaepaiH ©3repTUIreH aTaybl )KOHE 0JIap €HTI31TeH MIBIFAPhUIBIM
HeMipJiepi kepcetuireH BTBA-HbIH KonmaneicTarbl "TycTi MeTangapisl eHuey"
OeIMIHJIE KO3/IENTeH )KYMBICIIbUIAP KacinTepiHiH T130eci BTBA-HbIH (8-1IbIFapbLIbiM)
4-6em1MiHIH 7-KOCBIMIIIACHIH/IA KENTIPUITeH.

5. Karth 6ankeiMaiap, ayslp 6alKsiMa METaIIap MEH YHTAK,
Tay-KEeH OHIMIEpi OHipici

KarThl KopeITHazap xkoHe Oasy GalKAThIH MeTalIap OHAIPiCiHIH
anmnapaTnibICHl

1. KarThl KopheITHanap xoHe Oasy OalKuTHIH MeTalaap
OHJIIPiCiHIH anmapaTmbICH 2-pa3psiaj

Kywmbic cumarramachl. BUNKTUTITT aHAFYpJbIM JKOFaphl anmapaTiIbIHbIH
OacuIbUIBIFEIMEH OacTamKbl IIMKI3aTThl JKOHE MaTepUallJIbl KOUlipy, THEY, TYCIpY,
apayacTeIpy, eliey, CyMeH Ta3ajiay >KOHE KBIIIKBUIMEH oHJey. bacTankbl muki3at neH
MatepuaigapAblH camacklH Oakpuiay. IlIukizaT meH naiblH ©HIMJI TachIMayaay.
Kp3meT kepceTeTiH xababIKTapapl Tazanay, Maiiay.



binyre THic: KbI3MET KOPCETETIH XUMUSIIBIK >Ka0/IbIK KbI3METIHIH MPUHIIUII KOHE
naijaniany epexeci, 0acTankpl MUKI3aT TIEH MaTepUaIapblH canachblHa KOWBUIATHIH
TajanTap, oJlap/bl TaChIMaJIIay epexKernepi.

2. KaTTh! KOphHITHIANIap JKoHE Oasy OaIKWTHIH METaIAap
OHJIIPiCiHIH anmapaTmBICH 3-pa3psy

XKymbic cumarramachl. BUNKTUIIIT aHAFypJibIM >KOFapbl anmnapaTIbIHbIH
OacCHIBUIBIFBIMEH €PITY, TYHIABIPY, aXbIpaTy, Cy3y, CUITLICY, IIAUFBIHAAY >KOJIBIMEH
KAaTThl MeTajAapAbl OHJIpy YIIIH Oasy OalKUThIH METAIJapAblH XUMUSIIBIK Ta3a
TY3JapblH, KBIIIKbUIAAPBIH, TOTBIFBIH ay TpOIECiH XKoHe Oacka Ja
TUAPOMETAILTYPTUSUIBIK TOCULACPIl KYPrizy.

bacTtankpl eHIeneTiH MUKI3aTThl )KOHE MaTepHUaAbl Kallupiey, THEY, TYCipy,
apanacTeIpy, eley, Ta3anay, Cy *KoHe KbIIIKbUIMEH OHJCY.

Ty3, KbILKBUI, CUITI €pITIHAIEPIH JalbIHAAY. 3USHABI KOCHajgapiaH epiTiHAUIepIl
naubiHAay. OPTYpIl KOHABIPFBUIADMEH Oasy OaJKWTBIH METalapibl AailbIHaAY.
AFBIH/IBI KOHE INAWBIHABI CyJaplibl KypraTy »koHe OeWrtapantanibipy. basy
MeTaJIapIbIH KBIIIKBUIAPBIH KXYy JKOHE KypFary. EpiTiHaiepaid yiaecTi caliMarbiH,
TEeMIIepaTypachiH, KbIIIKbULABIFbIH, MOJIIPIIIK KOHE THIFBI3ABIK JEHICI1H KoHE Oacka
na mapametpiepai 6akputay. CeiHaManapasl cypeinTay. JKypri3ijieTiH NporecTepIiH
napaMeTpiepiH eJlley >KoHe canachblH Oakbliay. KojgaHbulaThiH MaTepuaiaap
IIBIFBICBIHA €CEI KYPri3Yy.

binyre tuic: KbI3MET KOPCETETiH KaOIbIKThIH KYPBUIFBICHI, OaKbLIay-eJIIIey
acranTapblHBIH MIHJETI JKOHE KOJIIAHY TACUIl, KbI3MET KOPCETUIETIH y4dacKene
KOMMYHUKAIIHS TOCIMI MEH armapaTTap/IblH Ti30eKTepl, TeMIepaTypaHbl peTTey TOClI,
MIUKI3aTTapAblH, KBIIIKbUIAAPABIH, PEareHTTeP/iH XKoHe Oacka Ja KOJJIaHbLJIAThIH
MaTepUaIIapbIH TYPJIEpI MEH HETi3T1 KacCHUEeTTepl, 3USHIbI KOCHANIapbIH TYpPJIepi,
MeJiepiiey ecebl, peareHTTepll THEY >KOHE OHIMIEpAl TyClpy KyHemIuTiri,
MaTepuaapAblH IIBIFRIC HOpPMAajaphl, IIBIFAPBUIATHIH OHIMACPAIH MIHACTI MEH
KOJJAHbUTYbI, OacTamkbl HIMKI3aT MEeH MaTepuaiap/blH camachblHa KOWBUIATHIH
TajanTap, KaHChI3 XUMHsI MEH (PU3MKa KOHIH/E HET13T1 MAJIIMETTED.

3. KarTsI KophITnianap xoHe O0asfy OaJKATEIH METaIAap
OHJIIPiCiHIH anmapaTIbICH 4-pa3psia

XKymbic cunarramacsl. EpiTy, TYHIBIpY, aXbIpaTy, Cy3y, CUITUICY, HIAUFbIHIAY
’KOJIBIMEH KaTThl METaJJIap/ibl OHIIPY YIIIH 0asty OanKUTHIH MeTalAapAblH XUMHSIIBIK
Ta3a TY3/apblH, KbIIIKBUIJApbIH, TOTBIFBIH ajly NPOLECIH JXKOHE Oacka 1a
THIPOMETAJUTYPTUSIIBIK TOCUIAEPAL KYPrizy. OHIMAI 3UAHIBI KOCTIAJIapAaH Ta3anay.
Kb13mMeT kepceTeTiH »KaOJbIKThIH KarJalblH, TEXHOJOTUSJIBIK IPOLECTIH OapbIChIH



0aKpLIay >KOHE OHBI peTTey. TEeXHOJOTUSIIBIK MPOIECTIH IYPHIC aFBIMBIH KAMTaMachi3
€Ty, CBIPTKbl Oenriiepi, Oakbliay-eJillley acHanTapblHbIH KOPCETKILITEPl >KOHE
TanjayiapablH JepeKTepl OOWBIHINIA XUMUSIBIK PEAKIUSHBIH >KaFIaliblH KOHE
asKTanyelH Oenriney. PeakTtopnapabl, cuirineynepnai, Cy3ri anmapaTTapbiH,
YHIpTKiIEepai, KbUIBITKBIIITAPABI, COPFBUIAP/ABI )KOHE OacKa Aa >kaOabIKTapIbl Oackapy.
Ke3MeT kepceTeTin amnmapaTrka IIMKi3aT, KeIIIKbUIIAPAbl, epITIHAUIEPIl XKoHe Oacka aa
MaTepuaniapasl THey. EpiTiHAlIepAlH TeMnepaTypachl MEH THIFbI3bIFbIH OAKbLIAY.
Epitinainepniy ylec caiaMarblH KoHE TYHOamapJblH TYHY TBIFBI3JIBIFBIH KOHE
cakTanywslH Oenriney. KyHript epitinaiiepal kKaiakbpiManay. [llukizat meH nailbiH
OHIMHIH camachlH Oakpuiay. KpI3MeT KepceTeTiH 3>KaOIbIKTBIH >KYMBICHIHAFBI
aKayJBIKTapJIbl AHBIKTAY KOHE JKOK0, OHBI JKOHJCYTe KAaThICY.TCXHUKAJBIK
Ky’KaTTaMaHbI KYPri3y.

binyre Tuic: KpI3MET KOPCETETiH OpTYpJl ammaparypa MeH OaKbLIay-eJiey
acTmanTapblHBIH KYPBUIFBICH], OPBIHAIATHIH MPOIECTEPAIH (HU3UKATBIK-XUMUSITBIK
JKOHE JKBbUTY TEXHHUKAJBIK HETi3lepi, CpiTIHAUICpaiH, NyJblanapAblH, JdalblH
OHIMCP/IIH KYpaMBbl, IIBIFAPBUIATBIH OHIM callachlHa KOWBUIATHIH TajamnTap, KaHChI3
XuMusl, GU3HKA, )KbUTY TEXHUKACHIHBIH HET1311epi.

4. KatThl KOphITHAIap XkoHEe Oasty OaIKUTHIH MeTalaap
OHJIIPiCiHIH anmapaTmbICH S-pa3psiaa

XKywmpic cunarramacel. KaTThel KopbITHanap eHAiIpy YIIiH THAPOMETAILTyPrHsIIbIK
TOCUIIEPMEH MapoBoJibpamMar, aMMOHUN MOJUOIATHIH KoHE Oacka Ja >KOFapbl
Ta3aJbIKThl Oasy OaJKbIMa MeTalJapJblH KOCBIHABICBIH aly MPOILIECCIH XXYPri3y.
TexHOMOTUSIIBIK MPOIIECTIH OapbIChIH OaKblIay koHE OHBI peTTey. Kaiita eHneneTin
IIMKI3aTThIH, MaTepHalIapblH >KOHE UIBIFAPbUIATHIH OHIMHIH CalachlH Oakbliay.
CoIpTKbl Oenrisiepi, OakpUIay-eJIliey acHanTapbIHBIH KOPCETKINITEepl, Tajiaayiap
nepexkTepl OOWbIHIIA PEAKUUSHBIH JKarJailbl MeH asKTalyblH Oenrijiey.
TexHOMOTUANBIK MPOLIECTEPIIH AYPHIC aFBIMBIH KAMTAaMacChI3 €Ty .

binyre tuic: opTypJii THUINTI anmaparTapAblH KOHCTPYKTHUBTI €peKIIEIIKTepI,
TEXHOJOTUSIJIBIK OTEpalMsIIapAbIH XUMUSIIBIK pEaKkIUsIapbl, PeXUMAIK KapTaiap,
IIMKI3aT, peareHTTEpAIH KoHE JalWblH OHIMHIH canachblHa KOWBUIATBIH TallamTap,
TEXHOJIOTUSJIBIK TPOLECTEP/IIH ayBbITKybIHA KOHE KAOABIKTBIH OHAIPICTITIHE acep
eTeTiH (akTopiap, OHAIPICTIK MIBIFBIHAAPABI AJABIH ally dKOHE KbICKApTY TOCUIIEI,
MaTepHra MIBIFBIHIAPBIH €CENTey epekeci.

Kapbuarey anmapaTnibiChl
5. Kapbuarey ammapaTmbiChl 3-pa3psia



Kywmbic cumarramachl. BUNKTUTITT aHAFYpJibIM JKOFaphl anmapaTiIbIHBIH
OacIIbUIBIFBIMEH KEJEPT1 AJEKTP MeIITepiH/ie Boib(dpaMm, TUTAH KoHE Oacka ja Oasy
OaNKUTHIH METaJJAap/bl KOHE OJIAPIIbIH TOTHIKTapblH KapOuarey. byitbimmapel,
KaWbIKIIaaap Ibl, OKIIaHIap bl MEIITEPre THEYII XKoHe Tycipyai AaibiHaay. [lemrepai
MOHTAXJay JKOHE IEMOHTaXIayFa, BaAaKKyMIbl KOHIBIPFBUIAPIBI Te€pMETHKAAyFa,
KbI3MET KOPCETETIH HEeTi3r1l JKOHE KOCAaJIKbl KaOJBIKTapAblH >KYMBICHIHAAFBI
aKayJBIKTapbl KOIOFa KATBICY. THEyJepAl TalChIPhIC, MapKajlapbl >KOHE KaJIbIIl
enmemMiepl OobIHIA KanbTacTeipy. [uKiKypamabl KaWbIKIIaJapMeH HeMmece
OKIIaHJAPMEH TONTHIpY. TemmepaTypaHbl, CAIKBIHAATY JKYHECIHAEC CYABIH OOJYBI
’KOHE WIBIFBIHBI, Ta3/Ibl PEAKITUSIIBI KocTianapabl Oakbutay. [Iukizat neH qaibiH oHIM/II
taceiManay. Kerteprim >koHE TackIMajigay >kKaOJbIKTapblHA KBI3MET KOPCETY.
Oxmaynay KocmanapsiH naieiaaay. [lemrepai, oTOaKbIpamTapapl, TOHA3BITKBIIITAPAbI
tazanay. [ladbiH OyiibiMaapibl cankbiHAaTy. JKyMbIC OpPHBIH Ta3ajbIKTa YCTay.
CTponayibIbIK KYMBICTAPABI OPBIHAAY.

bimyre THic: KbI3MET KOPCETETIH HET13I1 KoHEe KOCAJIKbI JKa0IBIKTapIbIH KYMBIC
OPUHLMIIL >KOHE MNaljanaHy epexeci, Oasgy OaJKUTBIH MeTajlgap MEH OHBIH
TOTBIKTApbIH KapOUATEY/IH KoHE KapOUATEeP/iH KATThl KOPHITIIA OYMbIMIApFa Ta3 bl
TYHYJBIH TEXHOJOTHSJIBIK TIpOIecTepi, OaKplaay-eliey achanTapblH KOHE
KypalgapJblH MIHACTI JKOHE NaljalaHy epekeci, OyHbIMIapibl, KaWbIKIIaJapibl
HEMece OKIIaHAAp/Ibl TUEY KOHE TYCIpY 9/1icTepl, KOHIBIPFbIIAP/Ibl TepMETHUKAIAYAbIH
epekeci, OKIayyiay KOCMAChIHBIH KYPaMbl, CTPOTITAY/IBIH €pEeXeci )KoHE TachIMalaay
YKOHE KOTeprill MexaHu3MIepai 0ackapy.

6. KapObunrey anmapaTmbiChl 4-pa3psj

Kympic cumarramacel. BUTIKTUIITT aHAFypJIbIM KOFapblanmnapaTiibiHbIH
O0acHIBIBIFBIMEH O€pUITeH TEXHOJIOTHSJIBIK peXuMIep OOMBbIHIIA KEeAEpri SJEKTP
NemTepiHgAe HeMece MHAYKIUSIIBIK JKOFaphl *KbUIIAMIBIKTBI OTOAKbIpAIl MelTepae
CYTEKTI opTajia BoJibppam, TUTAH kKoHE Oacka Aa Oasy OAJKUTBIH MeTajldap/ibl )KOHE
OJIapJBIH TOTHIKTAphIH KapOuarey. KailbiKmanapapl HeMmece OKIIaHAapIbl
MIMKIKYpaMMeH TIeIIKe THEY >KOHE MelTepeH JaibiH eHiMMeH Tycipy. Ilemrepai
KapakTaHIbIpy >KOHE repMmMeTukanay. TemmepaTypaHbl, TOK KYIIiH, KEpHEY,
CAJIKbIH/IATY KYHECiHE CYTEKTIH, a30TThIH, CybIH OapybIH perTey. ['a3abIiH KbICHIMBI
MEH MIBIFBIHJANYBIH Oakpuiay. Herisri >koHe KOCalKbl >KaOABIKTapIbl Oackapy.
KapOuarey nporecciHiH asKTaayblH alKbIHay. AcCHantapAablH KOPCETKIMITEPIH Ka3y.
JlalibiH eHIM/II ecemnke any, 0acka TEXHUKAIBIK Ky)KaTTaMaHbl Kyprizy. [lemrep meH
KOCAJIKbI KaOJBIKTAp IbIH KYMBICHIHIAFBl YCAK aKayJIbIKTap/bl aHBIKTAY YKOHE >KOIO.
KoI3apIpreimrapispl  aybICThIpy. WHIYKIMSIIBIK OTOAKBIpall TMEITepi >KOHIEY,
MOHTaX/IAy, TEMOHTaX/1ay.



binyre TuHic: KbI3MET KOPCETETIH HETI3T1 KOHE KOCAJIKbI >KaOIBIKTapabIH
KYPBUIFBICHIH, JIEKTP XKaOABIKTAPIbIH TOCIMI )KOHE MPOLIECTEP/Il AaBTOMATTAY, METAJLI
MEH TEXHOJOTHSIIBIK Ta3iap apachlHIAFbl PEaKIvs, MIUKI3aT TIEH ra3/iap MIBIFBIHBIH
HOpMaJaphl, KapOUATEPIH TYpJepl KoHE OJIap/blH camnachlH alKbIHAAQY TOCLIAEPI,
KapOUATEYy MPOIECTEPiHIH TEXHOJOTUSIIBIK PEXXUMACPI, CYTeK TIEH a30TTHIH KacHETi
YKOHE OJIap/Ibl MalallaHy epeskeci, IMKI3aT MeH JIaiiblH ©HIMHIH canachblHa KOMbLIATHIH
Tajantap, OHAIPICTIK-TEXHUKANBIK Jaspiay OaraapiaMachl KeJeMiHae XuMusl, pu3urka,
ANEKTPOTEXHUKA HET131Iepi.

7. KapOuarey anmapaTmsICH S-pa3psz

Kymbic cunarramachl. MHAYKIUSIIBIK KOFAPHI KbULIAMIBIKTE OTOAKBIpAI
nemrTepae CyTeKTi opTaja BoJyibpam, TUTAH >KOHE Oacka na Oasy OalKUTHIH
MeTangapAsl KOHE OJapAblH TOTBIKTAphIH Kapouarey. Temmeparypanbl KHCBHIK
nemrepiH eceOi. [lemrepai azormen tazapry. IlemTiy kaFqalibIH )KOHE OHBI OJIaH dpi
naianany *KapamabUIbIFbIH Oakpuiay. [lemTiH TeMnepaTrypaliblk pexxuMiH Oakpuiay,
perTey xoHe Ty3eTy. ONTUKANBIK *KoHE paJuallUsIbIK TUPOMETPIEPAIH KYMBICHIH,
MEMTIH TePMETUKAIBIFBIH KOHE Ta3 KOMMYHHUKAIUACHIH, KYMBIC aJ/IBIHIIA JKOHE
OapbIChIHIA JKAOMBIKTHIH JKOHE OHBIH JKYHMECIH JKOHE J>KEKEJIETeH TOopaITapablH
IYPBICTBIFBIH TeKcepy. KapOuarey mpolecciHiH asKTalyblH OHE JalWblH ©HIMHIH
camachliH adKpiHAay. JKorapbl KbUITAMIBIKTHI TEHEPATOPbI KOCY JKOHE YKYMBICHIH
Oakputay. OTOAKBIPAIITHI MHIYKITUSIIBI TTSIITEPTi XKOHICY, MOHTXKIAY, TEMOHTAK/IAY .

BimiKTiTIT aHAFYPIIBIM YKOFAPhI anmapaTibIHBIH OaCIIBUIBIFBIMEH 0asty OaTKUTHIH
MeTanjgap KapOuATepli MEH OHBIH TOTBIKTAPBIHBIH KAaOAaThIH ally »OHE BaKyyM
KOHIBIPFBIIAPBIHIBIH Ta3]Ibl PEAKITUSIIBI KOCTIATIap/IaH KacalFaH KaTThl KOPBITIIAJIapFa
JKary MPOIIECCIH KYprizy. Tueynepi Tanchlpbic, MapKajaapbl KOHE KaJbIIl eJIIeMIepl
OOMBIHIIIA KAJTBINTACTRIPYAbI OaKblIay. ByHbIMIapIbl KOHABIPFBI PEAKTOPHIHA THEY
KOHE MallblH OHIMII Tycipy. PeakTopnpl, KbI3ABIPFBIIITHEI OpHATY JKOHE TYCIpY.
KoHapIpFeiIapapl TepMeTHKaNAy, BaKyyMaay, CaaKbIHAATY, Ta3apTy. KyMbIC aJlIbiH/Ia
KoHE OapbIChIHIIAa BaKyyMIbl >KYHEHIH T€pPMETHKAJBIFBIH YKOHE TEXHOJIOTHUSUIBIK
ra3japablH THICTI KBICBIMBIH OPHATY bl KOHE PEaKIMSUIBIK KOCTIaHbI, OaKbLIay-6JIIIey
acmanTapblH, aBTOMATTAY KOHE CUTHAIHM3AIUS KypalaapblH TeKcepy. bapiabik KeI3MeT
KOPCETETIH KaOJBIKTap/bIH TEXHUKAJIBIK KaFJalblH TEKCepy JKOHE IKYMBICKA
naieraay. KoHIBIPFBI peaKTOPBIHIA — PEAKIUSIIBI Ta3/Ibl KOCTIAHBI )KOHE PEAKIIHSUTBI
KOCIIaHBI Kacay YIIIH CyJbl CAJIKbIHJIATY KYHeCciHEe, KOMIIOHEHTTEP MEH peareHTTep/al
KOHJIBIPFBI OyJIaHIBIPFBINIBIHA amapyasl peTTey. 1'a3fablH KbICBIMBI MEH IIIBIFBIHBIH
Oakpimay. Herisri koHe KOCalKbl ammapaTypajiapbl, KeTepTill-TackIMalay
XKaOBIKTapbIHA, CYTEKTI Ta3ajay KOHJIBIPFhUIAPhIHA KbI3MET KOPCETY JKOHE OacKapy.
[IporecTiH TEXHOJOTUSIIBIK PEKUMIH PETTEY KOHE OHBIH asKTAIybIH alKbIHIAY.



Bakyywm xyitecinge maiinpl aybicThipy. KpI3MeT KopceTeTiH KaOabIKTap KYMBICHIHAA
aKayJBIKTApAbl aHBIKTAY JKOHE JKOI0. PeakTopiapl, BaKyyM COPFBIIAPBIH JKOHICYTE,
BaKYyYMJIBIK THIFBI3IAY bl aYBICTHIPYFa KAThIC.

TeXHHUKaNBIK KY)KaTTaMaHbI )KYPTi3y.

bistyre THiC: KbI3MET KOPCETETIH Ka0IbIKTapAblH KYPBUIFBICHI )KOHE KOHCTPYKTHBTI
epeKIIeNKTEPl, KATThl KOpBITHAJAp OHAIPICIHIH HETi3T1 TEXHOJOTHSACHI, KYpJeni
KapOuATEp OHIIPICIHIH TYpJepl MEH TEXHOJOTHSCHI, KapOuaTepre KOWbLIATHIH
TEXHUKAJBIK IIapTTap, TEMIEpaTypalibl KUCHIK MEIITepal TYcipy oiicTeMect,
KapOuaTepaAl alylIblH KOHE KaTThl KOpbITHAJapJaH KacajdraH OyibIMIapra
ra30(a30JbIK TYHYIBIH TEXHOJOTHSUIBIK MPOIECC] dKOHE PEXKHUMI, OHJIEIETIH OyHbIMIap
KOPBITHAIAPBIHBIH, KAaCMETI MEH MapKayiapbl, KapOuarepi ra3zoas3oiiblK TYHABIPY
IPOIECCIHAC TalJalaHaThIH peareHTTEPAiH, 3USHIBI KOMIIOHCHTTEP/IIH KACHETI,
OJIapJBIH KIOEPUIETIH HIOFBIPJIaHYbl, TEXHOJOTHUSJIBIK >KaOJBIKTAPIbIH, CYTEKTI
Tazajiay KOHABIPFBUIAPBIHBIH KoHE 0acKa J1a KOCAIKBI KaOIBIKTApIbIH KYPBUIFBICH,
CYTEeKT1 Ta3zajay TEXHOJIOTHSICHI >KOHE OHBIH aFy alJIblHJla CYTEKTIH Ta3aJIbIFbIH
alKbIHJAY TACUIAEpPl, JalbIH ©HIM aKaybIHbIH HET13r1 TYpJIepl )KOHE OHBI TY3ETYAlH
ToCUIEPl, KaOABIKTAPABIH KYMBICBIHIAFBI aKayJIbIKTap/IbIH TYpJIepi, Oenriaepi koHe
oJIapAbl KOK TACUIJEpl, KbI3MET KOPCETETIH >XaOIbIKTapAblH ChI30aChIH OKY,
AJICKTP-Ta3-Cy *KaOABIFBIHBIH TACIMI, CYTEKTi, METaH Ibl, TETPAXJIOPUATI KoHE OacKa Ja
KOJITAHBLJIATBIH KOMIIOHEHTTEP/A1 NaljallaHy epexkeci, OHAIPICTIK-TEeXHUKAIBIK
nasipyiay OarmapiamMachIHBIH KOJEMIHIIE XUMUs, (U3UKA, DJICKTPOTEXHUKA BAKyyM/IbI
TEeXHHUKa Heri3zepi.

8. KapOuarey anmapaTmibICH 6-paspsi

XKymbic cunarramacsl. BakyyMibl KOHABIPFBLIAPIBI Ta3/bl PEAKIUSIIBIK KOCTIaIaH
JKacaJFaH KaTThl KOpbITHa OyiibiMaapra 0asy OaJKUTBIH MEeTaliap KapOuIiH KabaTblH
any xoHe xary. "Karkakrapnel" ecentey. JKaOABIKTBIH T€pPMETHKAIBIK >KOHE
TEXHUKAJBIK >KaFJalblH, TEXHOJTHSIIBIK PEXUM TPOIECCIHIH CaKTaTyblH, OHBIH
PETTEINYIH XKOHE TaJJIayIapbIH HOTHKECI OOMBIHIINA TY3eTyiH Oakpliay. bakpuiay sxoHe
ATAJOHBl TaNJAyNapAblH yiarici. PeareHTrep MeH KOMIOHEHTTEPAIH PEeaKIUSIIbIK
ra3zibl KOCIachlHa KaThIHACBIH €CENTEY, )KOHE OHBIH PEaKTOP KOHIBIPFbUIapFa Oepyai
perrey. bylibiMaapabl kaOycanachlH, acramnTap >KOHE CBHIPTKbI TeKcepic OoifbIHIIA
KapOuaTiH OachuFaH KabaThIHBIH KaJIbIHIABIFBIH )KOHE KYPBUIBIMBIH aliKbIHAAY. KpI3MeT
KOpCeTeTiH KaOIBIKTHI OHJAy. AcHamnTaplblH KOPCETKIMITEPiH TY3eTYy.
TemneparypallblKk KUCHIKTApAbl €CENTey.KOHABIPFBI PEAaKTOPBIHIAA THEY alMaFrblH
anikpiaay. ['a3 TapaTty OIOTbIHAA BAaKyyMIbl THIFBI3IAHYAbI, POTAMETPIIEP/Il aybICTHIPY
, poTameTpiiepai Oanmamanay. Peaktopiap MeH ra3 Tapary OJOTBIHBIH KapaKTapbiH
MOHTaXK/Iay JKOHE JIEMOHTaX7ay. PeakTopabl, BaKyyMIbl COPFBUTIAP/IBI KoHE Oacka aa



KBI3MET KOPCETETIH KaOABIKTApAbl JKOHJLY. TeXHUKAIBIK KYyXaTTaMaHbl JKYPTi3y.
Amnar xarganinapasl ’oro OOMbIHINA MIapajap Kadbuiiay.

binyre tric: KbI3MeT KOPCETETIH a0 IbIKTapAbIH, OAKbLIAY-6JIIIIeY aclanTapbIHbIH,
aBTOMATHKa YKOHE CUTHAIM3AIUS KYPalIapbIHBIH KOHCTPYKITUSACHIH, BAKYyM/IbI, Ta3Ibl,
ANEKTPIIIK, CY CATKBIHIATKBIII XKYHenepi, OYiHbIM KOPBHITIIAIAPBIHBIH MapKajlapblHa
Kapail TeXHOJOTHSUIBIK PEXUMIECP/Il, PEAKIMIIBIK KOCTIa KOMIOHEHTTEPIHIH Kypambl
MEH KaThIHACHIH, JalblH OHIMHIH camnacklHa KOWBUIATBIH  TajamTap,
JKCTEpCC-TaNIayaap KYpPri3yAiH epekeci MEeH TopTiOl, TeMmIepaTypasiblK KHCBHIK
KOHBIPFBITIAPIBI €CENTey OMIiCTeMECi, amaTr >KaFdailmapJel KOIOJABIH IIapaiapsl,
TOPTiO1, poTaMeTpiep/ii banamanayablH epekenepi, KbI3MET KOPCETETIH KaOAbIKTapIbI
OHJIay TACUIl, TEXHUKAJBIK KYy>KaTTaMaHbl KYPri3y epe’keci )KoHe KbI3MET KOPCETETiH
XKaOJBIKTAPIBIH Ma3MYHBI, (U3UKA, XUMHS, JJICKTPOTEXHUKA, BAKYyMIbl TEXHHKA,
TUpPABINKA HET13/epi.

Opta apHayJibl O1J1IM KaXKeT.

Kocma MeH epiTiHAUIEp i JaHRHEIAY anIapaTIIbIChl
9. Kocnia MeH epiTiHAUIep i falHIAY anmapaTmibICH 3-pa3psij

XKywmbic cunarramacel. beH3uHAe KayuyK epiTIHAICIMEH KaTThl KOPBITIIA KOCTIAChIH
JTadbIHIAY TIPOLIECCIH KYpridy. beH3uHae KaydyK »KoHe Cylia JEKCTPUH EpITIHAICIH
naitpiniay. Kayuyk nen 6eH3uHl peaktopra tuey. Kocnanapasl apanacteipy, KENTipy
mkadTapeiHa THEY, OJIApAbl KE3EeHMEH apaiacTeipy. KenTipinren KocmaHbl KOICHITY,
€JEKIeH eley, YHKeney >KoHe Oacrmanay yuackeciHe Tamcelpy. PeakTtopnapra,
KOCIajaybITapra, KenTipy mkadTapblHa, eeKTepre, YUKeaey MallnHaIapblHa KoHE
Oacka ma xaOabIKTapra KbI3MeT KepceTy. Jlipin enekTepiHae Topaapbl aybICThIPY.
KyripTkimrep/e Kaablll caIMaKTapbiH Jakbiaaay. EpiTiHaiiep/l cy3y *oHe oJlapMeH
Tapanapabl Toateipy. llukizaT nmeH gaiibiH eHIMAI TackiManaay. JKaOabIKThI JKOHE
’KYMBIC OPHBIH Ta3aJIbIKTa YCTay.

biryre Tric: KbI3MET KOPCETETIH KaOMBIKTap MEH MEXaHU3MIEP/IiH KYPBUIFBICHI,
Kocrajap MeH epiTiHAUIepAl JaibIHIayAbIH TEXHOJIOTHSUIBIK MPOLECC], KOCTIalapablH,
KaJIBIT CaJIMaKTAPBIHBIH PEIEeNTYPAChIH KOHE XUMUSIBIK-(DU3UKAIBIK KaCUETTEPIH,
KOCIajap/Abl apajacThIpy *oHE KEeNTIpy pekuMi, Oakpliay-eJiiey achanTapblHbIH,
Kypaji-calMaHIap/IbIH JKOHE KYpaJIJIapbIH MIHIETI )KOHE KOJIIaHY epexeci, IMINKi3aT,
MaTepuaagapablH, KapThllal MalblH OHIMHIH JXOHE JalblH OHIMHIH callachlHa
KOMBUIATBIH TaJIaNTap, NILIFAPbUIATHIH OHIMHIH MIHJIET1 )KOHE KOJIJIaHBLIYHI.

10. Kocnia MeH epiTiHALIEpAi JalbHAAY alapaTibiCH 4-pa3psz

XKymbic cummarramachl. TYHBIK UKIIIE )KYMBIC iICTEHTIH KOHIBIPFBIIAP1a KOTICHITY,
KeNTIpy JKOHE WyJbNANApAbl TYHIPUIIKTEY OJICIMEH TIACTH(UIIMPICHTEH



TYHIPIIEKTEITeH KAaTThl KOPBITIAJap KOCHACHIH ally MPOILECCIH JKYPri3yre KaTbICy.
[Tynpnamapael gaiibiHIAY, OapIbl KOHIBIPFBUIAPABIH KaObLUIIAy KYPBUIFBICHIHA THEY.
Keteprim >xoHe KemiKkTi MexaHm3MmiepAl Oackapy. KoHABIpFBUIAPIBIH JKEKEIEeTCH
TOpPANTAPBIHBIH KYMBICHIHIAFBl aKayJIapJbl )KOOFa KaTbicy. To3aHmaTy KamepachlH,
TaChIMAJIJIAY BIBICTAPBIH, KOHIBIPFBI TOPANTAPHIH KYY.

binyre Tuic: KONCHITY, KENTIpy >KoHE MyJbIalap/bl TYHIPIIIKTEY 9JICIMEH
TTACTUUITAPIICHTCH TYHIPIIEKTENTeH KATThl KOPHITHANAp KOCTACHIH JTalbIHIAY IBIH
TEXHOJIOTHSUIBIK TMPOIECTEPIHIH MaHBI3bI, KbI3MET KOPCETUIETIH KOHIBIPFbUIAPIBIH
YKOHE OHBIH YKEKEJIETeH TOpanTapbIHbIH KbI3MET MPUHITUITI, CyMEH a0IbIKTay Kyheci,
CTpOTTay epeXeci KoHe KOTEpTill opi TackiMaljay MeXaHU3MIEpiH Oackapy,
IyJIBITAHBIH, PEIETITYPACHIH KOHE XUMHUSIIBIK-(DU3UKAIBIK KAaCUETTEPiH, JKa0IbIKTap IbI
Kyy JKOHE Taszanay TOCUIAepl, TO3aHAATy KaMepallapblH JXyyFa JKOHE Taszajayra
KOMBIJIATHIH TaJlanTap, KOJJaHbLIATHIH JKYFBIII 3aTTap.

11. Kocna MeH epiTiHaiepal JalBHAAY alapaTibICH S-paspsz

Kympic cumarramacel. BUTIKTUIITT aHAFypJIbIM KOFaphblanmapaTiibIHbIH
0acCHIBUIBIFBIMEH TYMBIK ITUKJIJIE KYMBIC 1CTEHTIH KOHABIPFbIIAPAA KOICHITY, KENTIPY
KOHE TyJbNANApJbl TYHIPIIIKTEY OMICIMEH IIACTU(DUIIUPICHTCH TYHIpIIEKTEITeH
KaTThl KOPBITIIAJIAp KOCHAChIH ally MPOIECCIH KYpPrizyre Karbicy. KOHIBIPFBIHBIH
KYMBICKA JaWBIHABIFBI, a30TTHIH alHaly >XyheciH Tekcepy. [IlmactuduiumpneHrexn
KaTThl KOPBITIA MyJIbITAJIAPEIH TO3aHIATy KaMmepacbiHa Oepy. bacTamkel mysbIiaHbIH
JKarIalbIiH OaKbLIAY, JK:T KATHIHACTAPBIH AWKBIH/IAY KOHE OHBIH TYTKBIPJIBIFBIH TY3ETY.
Tenenunmap xamepachl apKbUIbl KoHE OaKbLIay-eJiliey aclanTapblHbIH KOpCEeTKIIIl
OOWMBIHINIA TO3aHJATy KaMepachlHJa TEXHOJOTHUSUIBIK TMPOIeCC OaphICHIH OakbLIay.
KOHIBIPFBI KYMBICBIH 0acKapy MyJIbTIHEH OHE TIKeJeW KOHABIPFBIIAH TO3aHIATy
Kamepachl 1MIIHAErT KIOEpPUIETIH OTTEKTIH KYpaMblH, JHEPreTUKaJbIK
KOHJBIPFBUIAPABIH  J)KYMBICHIH, Oakpliay-eJilliey amnmnapaTtypachlH Oakbliay.
To3aHmaTKBII KOHABIPFBUIAPABIH TapaMeTpiiepid TaHmay. ChlHamanzapabl ipikTey.
Ckpy60eprnepre, IUMKIOHIApFa, Mail JKBUIBITKBIIITApPFa, Ta3 KbI3IABIPFBINITAPFA,
)KaOJbIKTapFa CAJIKBIHJIATY KYHeNepiHe jkoHe 0acka Ja KOHABIPFBI TOpanTapbiHa
KbI3MET KoepceTy. KOHABIPFBIHBI MPOPUIAKTUKAIBIK TEKCEPY, KOHIBIPFHIHBIH JKEKE
TOPANTAPBIHBIH KYMBICBIHA aKayJIbIKTapAbl OPHATY, KOIO KOHE OJapJibl KOHAEeYyre
KaTbICy. TeXHUKAIBIK Ky>KaTTaMaHbl KYPri3y.

binyre Tuic: KpI3MET KOpceTeTiH KaOAbIKThIH, OaKblIay-eJIIey acranTapblHbIH,
aBTOMAaTHKa MEH CHUTHAJIW3AIMUSHBIH KYPBUIFBICHI, KOHABIPFBIHBI a30TIIEH, CITUPTIIEH,
CYMEH, DJJICKTpP DJHEpPrusChIMEH KaOJBIKTay TOCiMi, NHEBMATHKAJIBIK TOCIM,
IaCTU(DUIUPIICHTEH TYHIPIIKTENTeH KAaTThl KOPBITIIA KOCHalapblH JalbIHIAY
TEXHOJIOTHSCHI, KOJIIAHBUTATBIH MINKI3aT, MaTEepPUAIAAPbIH >KOHE JalblH OHIMHIH



(U3UKATBIK-XUMHUSITBIK KACUETTEPIHIH HET13/1epl, TEXHOJOTUSIIBIK PEKUMHIH OepiireH
napameTpiiepl, IUKI3aT NeH JallblH OHIM calachlHa KOWBLIATHIH TajanTap, a30THeH
KOHJIBIPBUIFAH OpJIeN Ta3apTyJapIblH TOPTIOl MEH epekeci, TO3aHIaTy KaMepachIHbIH
1IIIHJE€ OTTEKTIH >KI0epuUIeTiH Kypambl, ChlHAMalap/bl IPIKTEY epexkeci, KbI3MET
KOPCETLIETIH Ka0AbIKTapAbIH ChI30aChl, )KapbUIBICHI KAYINTI ePITIHAUIEP/l )KOHE Ta3/1bl
Kocmajapjabsl naijanaHy epekeci, KaOJbIKTBI KOCY JKOHE TOKTaTy TopTioi,
OHAIPICTIK-TEXHUKAJIBIK Jaspiay OargapiaMachl KeJIeMIHJE XUMHS, (usnka,
BaKyyM/Ibl TE€XHHKA, AJIEKTPOTEXHMKA, MEXaHMKA HETri3JIepl, OpPbIHJANATHIH KYMBIC
KOJIEMIHJIE CJIECAPJIBIK 1C, anat Kargai bl )KOK0 9/IiCTepi.

12. Kocna MeH epiTiHALIepal JaHBHAAY annapaTiibICE 6-paspsz

JKymeic cumarramachel. TYHBIK IIAKIIE dKYMBIC iICTEHTIH KOHJIBIPFBIIAPAa KOTICHITY,
KeNTIpy »JKOHE WyJbNaANapAbl TYHIPUIIKTEY OJICIMEH TIaCTU(UIIMPICHTEH
TYHIPIIEKTENTEH KATThl KOPHITHANAp KOCHACBIH aly MPOILECCIH KYPri3yre KarbICy.
Ty#ipmiikTenreH KypaMFa JTailblH OHIMIE JKYPTi3UITeH DKCIEePCC-Talaay CarmachIHBIH
HOTHKeJIepl OOMBIHIIIA TEXHOJOTUSUIBIK PEKUMIEP/IIH MapaMeTpiiepin Ty3ery. Keizmer
KOPCETUIETIH KOHJBIPFbUIAP dKYMBICBIHBIH TEXHOJOTHUSIIBIK PEKUMIEPIHIH CaKTaIyblH
Oakputay. JlaiiblH ©HIMHIH camachlH alKbIHJAY YIIIH 3KCIEPCC-aHATU3NEp KYPri3y.
KonaslpFeuapasl KeHIEY, OHBI OHJAY XOHE XKOHIACYJCH KEHiH >KEKelereH
TOpanTapblH OHAAY. AmaT >KarJaiiapabl ajajblH aly OOWBIHINA Iapayiap KaObuiaay.
JlalibIH ©HIM/I1 ecerKe aiy.

binyre Tuic: KOHABIPFBUIAPABIH KOHE OHBIH JKEKEJIEreH TOpaNnTapbIHBIH
KOHCTPYKTHUBTI €peKIIeIiKTepi, OaKplIay-oIley acrnanTapblH 0ajaMalnay TocuIaepi,
AKCIIepCC-TaNIayIapAbl KYPrizy epekeci MEH OJNapJblH IapameTpiiepi OOWbIHIIA
TEXHOJOTHSUIBIK PEKUMAEPAl TY3€Ty, >KOFaphl camajibl IUIACTUDUIUPICHTEH
TYMIPIIIKTEJITeH KAaTThl KOPTHAJbl KOCHAJAPJbl alyJblH OHTAMIBI PEXKUMIH 137y
Ky#eci, KOHIBIPFBIHBIH KAJIBITITHl KYMBICBIHBIH OY3bUIY >KOHE OHBIH >KEKEJIeTEeH
TOpaINTapPbIHBIH ICTEH MIBIFY ce0ebi, oJapabl KO TICUIAEPl JKOHE KAOMBIKTAPIbI
OHJAy, amaT >KaFrJaiJlapJbl alJblH aiy Inapanapbl, TOPTIOi, Marepuangap MeEH
IIMKI3aTTap IbIH MIBIFBIC HOpMaJlaphl.

Opra apHayIbl OUTIM KaKeT.

Mom6aeH i KAIBIKTApABIH TOTHIKTHIPY alapaTHIbICEI
13. MomOaeHi KanabIKTapAblH TOTHIKTHIPY anmapaTibichl 4-pa3psy

Kympic cunarramacsl. ['a3/ipl apHaiibl nemrepae MOIuOACH Il aHTUIPUATEPL aTy
YIIIiH MOJIMOACHI1 OHIIPICTIH KAJIBIKTAPBIHBIH TOTHIFY MpoIliecCiH yprizy. Ilemrepai
kary. TOTBIKTBIPY, KOCHaNAYyBIIITapAbIH IMPOIECCIH perTey. TOTBIKTBIPY Ke3iHJe
KaJIIBIKTApAbl apanacteipy. KopeITbutFan Tycipy. MonuOaeHHIH CyOIuMHUpICHTEH



YIITIK TOTBIFBIH apaiacThIpy, bUIFaIAAy, Tycipy. KalbIkTap bl Iemke cajgap aiabiHaa
CYpBbITITaY.

binyre Tuic: MOIUOACH I KaIIBIKTAP bl TOTHIKTBHIPY VIIIH TEMITEPIiH, Ta3aapabl
neuke Oepy >KyHeciHiH, MOJHOIECHHIH CyOJUMHPJEHIeH YIITIK TOTBIFBIH TYCIpY
KYHWECIHIH, JKENICTKINI >XYHECIHIH, apallaCThIPFBIMITHIH KYPBUIFBICH, MOJIHOICHI
QHTUAPUATI QITYJAbIH TEXHOJOTUSIIBIK MPOIECCiH, MOJUOICHHIH >KOHE OHBIH
TOTBIKTAPBIHBIH KACHUETI.

KaymsiHa Kerrripy anmapaTirbIChl
14. Kaymsiaa KenTipy anmapaTmbICh 3-pa3psay

Kymbic cunmaTrramachl. BUTIKTIIINT aHAFypibIM KOFapblannapaTiiblHbIH
OacCIIBUTBIFBIMEH YIITKE JICHIH KhI3ABIPY aiiMarbIMEH DJIEKTpP MermTep/ie 0asy OamKuThIH
MeTajiap MEH KOPBITIAJapAblH TOTHIFbIH, KbIIIKBUIBIH, TY3apblH KaJIMbIHA KEATIPY
npouecciH Kyprizy. KanmbiHa KeNnTIpUIreH MeTalibsl eHjey. Metaml HaTpuiliHiH
KaJIIBIKTapbIH JKary. Mertamn HaTpuidi 6ap TY3IapAblH JKOFapFbl KaOaTbIH OHJEY.
[IukizatTel opTanay, oJiapAbpl KaWbIKIIadapra MeJjmepiey. YHTaKTapsl elney.
Mertanaap/isl CBIPTKBI Oenrisiepi OOUBIHINA CYPHINTAY JKOHE MEXaHHMKAJIBIK Kocraiap
MEH YCTIHT1 TOTBIKTap/iaH Ta3apTy. ApalacThIPFBIIITapFa, MOJIIepiiey OyHKepiepiHe,
aBTOMATTHI TapasbUIapra, JIpiad eJeKTepiHe, CY3Triaepre >XoHe 0acka /1a KOCAJIKBI
xabapIkTapra Kei3MeT kopcery. [Iuki3zar neH AaiibiH eHIMI1 TackIMamaay.

binyre Tuic: KbI3MET KOPCETETiH >KaOJBIKTHIH KYPBUIFBICHI, OaKbLIay-eJIIIey
acmanTapblHbIH MIHAETI MEH KOJIJIaHy €pexeci, olap/IblH KOPCETKIIITEPiH naiganany
epexeci, Oagy OalKUTBIH METaJJap MEH OHBIH KOPBITHAJIAPBIHBIH TOTHIKTAPbIH,
KBIITKBIIIAPBIH, TY3aPhIH KaJIMbIHA KEJITIPY MPOLECCIHIH MaHBI3bI, KAJIIbIHA KEATIPY
IpolecCciHAe KOMAaHBUIATHIH MIMKI3aT TEeH MaTepuaAaplblH KacHeTi, Tra3/bl
nananany epexkeci, aBTOMATThl Tapas3bUIaplbl JKOHE KOTEPTilI-TackIMalaay
MeXaHU3MJIEPiH Maianany epexeci.

15. Kaymsiaa kenTipy anmapaTmbIChl 4-pa3psn

XKymbic cunarramacel. bepuireH TeXHOJOTHUSUIIBIK PEXKUMAEPTe KOHE OJap/AblH
napaMeTpiepiH pPeTTeyre CoMKec AJIEeKTp memrepie Oasy OalKUTHIH METaiaap MEH
KOPBITHANAPIbIH, TOTBHIFBbIH, KBIIMIKBUIBIH, TY3JapblH KajlblHA KEITIPY MpPOLECCIH
KYPri3zy, COHJal-aK OUTIKTLIIIT aHAFYPJIbIM JKOFapblalapaTIlibIHbIH 0acIIbLIBIFBIMEH
YIITEH OFapbl KbI3AbIPY ailMarbIMEH »JJIEKTP MNEWTEPAE KbI3MET KOPCETY.
Bakpinay-eniiey acmanTapblHbIH KOPCETKIII JKOHE JaiblH OHIMHIH carachl OOMWbIHIIIA
NEMTIK TeMIepaTypaiblK PEXKHUMIH XKOHE KalMblHA KENTIPYAIH TEXHOJIOTHSIIBIK
nporectepin Oakpuiay. CeiHamanapabl ipiktey. Ilemti 6ackapy MyiabThiHA KbI3MET
KOpPCETy, OHBIH T'e€pMETUKAIBIFbIH Tekcepy. [lemTepai Kocy koHE COHIIpY aiabIHAa



MENITI KOHE pereHepaIusIbIK KyieHl a3oTneH Tazapry. KailbiKimanapasl nemrepre
TUEY JKOHE JallblH eHIMA1 Tycipy. KanmnbiHa kenTipy nemrepine, CyTeK pereHepaiusichl
MeH Oacka KaOJbIKTapblH KOHIBIPFbIIAPbIHA KBI3MET KOPCETY, OJIaplbl KOHJEYTe
KaTbICy. TeXHUKAJBIK Ky>KaTTaMaHbl KYprizy.

binyre twuic: KanmplHA KENTipy NEMITEPIHIH KYPBUIFBICH JKOHE CYTEK
pereHepanusIChIHbIH KOHIBIPFBICHI, KaWbIKIIATApIbl TUEY-TYCIPY/IIH MTHEBMATUKAJBIK
TOCIMJZIEPl, CYTEKTI MELITEPre >KOHE CYAbl - TOHA3BITKBIII MEH TUAPOKANKBIIITapFa
KENTipy >KyHeci, MUKIKYPAaMHBIH KYpaMmbl, SPTYpPJi KaJIblHa KEATIPrilTepMeH
KaJIMbIHA KENTIPYJIH TEXHOJOTHUSUIBIK MpPOLEcCi, KajlblHA KEJITIPYy MPOLECCIHIH
PEXKHUMIH TeMIlepaTypa >KoHE KaWbIKIIalapAblH KO3Faly YaKbIThl OOWMBIHIIA PETTEY,
KalbIKIIanapAbl THEY JKOHE TYCIpyIl TOpPTIOl MEH peXHMAepi, akayiapIblH TypJepi
’KOHE OHBIH aJBIH Iy MEH YKOIOJBIH TOCUIAEPI, IMHUKI3aT TIEH JTaiiblH OHIM carachlHa
KOMBLIATBIH  TajamnTtap, TEeXHUKAJIbIK KyXKaTTaMaHbl paciMey epexect,
OHJIIPICTIK-TEXHUKANBIK Jaspiay Oargapiiamachl KejeMiHJe (uU3UKa, XHUMUS,
AJIEKTPOTEXHUKA HET13/epi.

16. Kaymsiaa kenTipy anmmapaTmbICH S-pa3psy

Kympic cunarramacel. YIITEH KOFapbl KbI3AbIPY AMMAarbIMEH AJIEKTP HELTepe
Oasy OaNKUTBIH METaJIap MEH KOpBITHATApbIH TOTHIFBIH, KBIIIKBUIBIH, TY3apbIH
KaJITIbIHA KEJTIPy MpoIlecCiH xkyprizy. Tanmay aepexktepi OOWBIHIIA TEXHOIOTHUSIIBIK
PEXUMHIH TlapaMeTpiepid Ty3eTy. KannblHa KenTipyiiH TEXHOJOTHUSIIBIK MPOIIECIHIH
OapbIChIH, TIEMITIH TEMIIEPATyPATBIK PEKUMIH, CYTEK MEH a30TTHIH IIBIFBIHBIH KOHE
KBICBIMBIH; Ta3YpJETilITepAiH KaFJalbIH KoHE KYMBICHIH Oakbuiay. bapibik xyiieHIH
Cy JKOHE Ta3 TEHTEePUTIMHIH MIBIFBICEIHA THUAPOXKAMKBIIITAPABI pPeTTey. MeTanasl
KaJITIbIHA KENTIPY OPEKECIH KOHE CHIPTKBI Typl OOMBIHIIIA OAPIBIK OHJIEY CAThICHIH/A
KOJIJITAaHBLJIATBIH MaTepUalIIap MEH KapThUlall JailblH OHIMHIH camachlH Oelnruiey.
JlaiibiH ©HIM/I1 TEKCepy, OFaH €CEN KYPri3y jkKoHe TaHOaiay. AJBIHATHIH IIHUKI3aT TIEH
JalbIH OHIM/I1 eiiey il 0akpliay. KeI3MeT kopceTiIeTiH )a0abIKThI aFbIM/Ia YKOH/IEY .

binyre Tuic: KaimplHa KENTIPy MEMITEPiHIH OPTYPHl TUMIHIH KOHCTPYKIUACHI,
pereHepanMoHIbl KYHEHIH, Ta3ypJerim MalluHaJapablH, OaKbLIay-eJIey
acranTapblHbIH, aBTOMATHKa J>KOHE CHUTHAJIU3AIUs KYPAJIJAPBIHBIH KYPBUIFBICHI,
KaJITTbIHA KETIPY MPOIECCIHIH (PU3UKATBIK-XUMUSUTBIK HET13/1epl )KOHE OHBIH TOCLIACPI
, CYTEKTI pereHepanusjiay mpolecCiHiH HeT131, Ta3 TEHrepUIIMiH PETTEY TICUIL, CHIPTKbI
Typl OOWBIHIIIA MeTajnAapAbl KajllblHA KENTIPYy JOPEKECiH KOHE JallblH ©OHIMHIH
camachlH Oenruiey oJicTepi, MNEMTepAiH >XoHe Oacka Ja XaOIbIKTapablH
KYMBICBIH/IAFbI aKAYJIBIK Ce0enTePi, OHBI KOO SICTEPI.



TamTangs! 3JIEKTp XUMHSILIK, OHIIPY allapaTIbICH
17. TaATanAB! JIEKTP XMMHUSIIBIK OHIIPY anmapaTIibkICH 3-pa3psam

JKymeic cumarramacel. MaTtepuangapabl JIEKTPOIU3ICYTe KOHE KaOIbIKTHI
KYMBICKa maiibiagay. DTopiibl koHE XJIOPABI TY3AapAbl KENTIpy JKOHE IIaHIIY.
DIIeKTPOJUTTIH KalTapMachiH ycakTay. TaHTanbIH OeC TOTHIFBIH KOHE HUOOUM I 11y
KOHE KENTIpy.

binyre tuic: a5mekTpii KeOTiprim mkadpTapAabl )KoHe MIAHIITY MEITePiHIH MIHETI,
KYPBUIFBICHI, IIUKIKYPAMHBIH KypaMbl MEH OHBIH KOMIIOHEHTTEPIHIH KAacHueTi,
AJEKTPOJIM3/II KOHE BaKyyMJBI-TEPMUSJIBIK KOHABIPFBIIAPBIHA KBI3MET KOPCETY
epexeci, OaKpUTay-oJIIIey acranTapblH KOHE TEXHUKAJBIK Tapa3blUIapabl MMaiaanany
epeskeci JKOHE KYMBIC TTPUHITHUIII.

18. TaRTaANABI 3NEKTP XUMHAILIK, OHIIPY allIapaTIILICH 4-pa3psas

Kympic cumarramacel. TaHTaIpl, HHOOMH MEH KOPBITHATIAPABI SJIEKTPOIU3ALY
MPOLIECCIH JKYPri3y; OUTIKTUIIN aHaFYPJIbIM KOFaphl anmnapaTIIbIHBIH 0aCIIbUTBIFBIMEH
AIEKTPONU3AIH KOHIBIPFBIIAPBIHAAFEl KATOATHl MIOTIHAUIEPIl Ta3apTy KoHE
BaKyyM/IbI-TEPMUSIIBIK Ta3zajiay. DJIEKTPl KeNTipriil mKadTapra, MaHIy MemTepiHe,
AIEKTPOIU3Ml KOHE BaKyyMIBI-TEPMHSUIBIK Ta3ajlay KOHIBIPFBUIAPBIHA KBI3MET
kepceTy. KommoHeHTTepal AalbiHAAY, SJEKTPOJHUTTI KYPaCThIPY KOHE TaHTaJIbl
ANEKTPOJIN3/CY YIIIH O€C TOTBHIKTHI HUOOMII Menlepiey. BakyMMyIbl-TepMUSIIBIK
Tazayay KOHJBIPFbUIAPBIHIA TaHTAIAbl YHTAKTApJbl >KOHE KATOJATHI IIOTIHIIIEPI
BUIFAIIZIAY JKOHE Ta3ChI3AaHIbIPY. BakyyMIbI-TEpMHSIBIK Ta3zanayaaH KeWiH
otOaKpIpamTapaH KaToAThI MOTIHAUIEPAl TYCIpy KOHE OHBI OJIaH 9pi OHJCYTE KiOepy
. IlaiiganaHpuIFaH 2JIEKTPOJUTTI TYCIpY JKOHE OHJIpicke KaiTapy. benrineHren
TEXHUKAJBIK Ky>KaTTaMaHbI KYPri3y.

binyre THic: 3J€KTPOJIN3 KOHE BAKYYM/IbI-TEPMUSIIBIK Ta3ajay KOHIBIPFbUIAPBIHBIH
KYPBUIFBICBI MEH MIHJIETI, JEKTPOIHEPTHUSHBI, KbICBUIFAH ayaHbl, apTOHJIBI JKOHE
CYTEKTI KOHJIBIPFbUIApFa KENTIPY KYPBUIFBICHI dKOHE TOCIMI, (DU3UKAIBIK-XUMUSIIBIK
HETI3ZIep JKOHE DJJCKTPOJNM3NCY, TY3JaH aXbIpaTy, Ta3ChI3JaHIBIPy PEXKHUMI,
AIEKTPOJUTTIH KYPaMBbl, IIMKI3aTThl KYPACTHIPYIIBI KOMIIOHEHTTEPIIH KACHUETI JKOHE
OHBIH TIPOIIECKE dcepl, TAaHTAIABIH, HUOOMIIIH, KOPHITIIAJIAP/IbIH HET13 KacueTTepi
KOHE KOJIJIAHBUTYBI, aKayJIapablH TYPJEPi )KOHE OHBI JKOKOIBIH TICLIAEPI.

19. TaETANIBI JIEKTP XUMHUAIBIK 6HAIPY alllapaTIIbICE S-pa3pam

Kympic cumarramachl. DIEKTPOJIH3 KOHE BaKyyMIBI-TEPMUSIIBIK Ta3ajay
KOH/IBIPFBUIAPBIH/IA TAHTAIBI, HHOOWH MEH KOPBITHAIAPIbI JIEKTPOIU3/CY, KATOATHIK
MeriHAUIEpACH Ta3anay. DJIEKTPOJIUTTI KOHACHCATOPJIAP KOHE DJICKTP NelTepieri



KaTOATBHIK IIOTIHAUIEp YIIIH TaHTal MEH OFapbl Ta3za KOpPbITHAJapAblH YHTAKTapblH
BUTFANIIAy JKOHE Ta3ChI3AaHABIPY. TaHTanAbl JJIEKTp TazapTy. KopsiTmamapisi
JalbIHIAY YIIiH 0€C TOTBHIKTHl HUOOMI KOCTAIAphIH KYPACTHIPY. DIEKTp MEMITepiHe,
COpFBIIApFa, BaKyyMIbl XKyHenepre, CyTEKTi Taszamay KoHE KeMNTipy »KyienepiHe
KbI3MET KepceTy. AJBIHATBIH METaNJAbIH canacklH Oenritey. benrimi Ty#HiprikTi
YHTaKTap/bl ajly MakcaThIHAA AJIEKTPOJIM3 TMPOILECCIHIH PEXKUMIH PETTey. IJIEKTP
NEMITep/IiH JKOHEe 0acka /1a KbI3MET KOpPCETETiH KaOIbIKTapAbIH JKaFJailblH JKOHE
naigananyasl 0akeuiay. XKaOapIKTapablH )KYMBIC KOPCETKIIITEPIH €CENKE aly.

binmyre THiC: 2J€KTPOIH3 K9HE BaKyyMIbI-TEPMHUSUIBIK Ta3anay KOHABIPFbLUIAPBIHBIH
KOHCTPYKTHUBTIK €PEKIIEIIKTepl, CYyTEKTI Ta3ajay >KOHE KEMNTIPy >KYHECIHIH KYMBIC
OPUHIMII, TaHTAIAaH OyMbIMIap ’kacay YIIIH Ta3aJIbIKTbIH MaHbI3bI, SJEKTPOJIMTTI
KOHJICHCATOpJap YIIIH TaHTAJIJbIH YHTaFblHAa >KOHE JXKOFaphl Ta3a KOpbITIAJapFra
KOMBUIATBIH TEXHUKAJIBIK TaJIalTap, TAaHTAI MEH KOPbITIAIapIblH KaJIbIKTapbIH OHICY
TEXHOJIOTHUSCHI.

basy GanKuTHIH MeTaIAapabIH XHMMHSIBIK, JKapThUIAH JaibH
OHIMJIEPiH NaWbIHIAYTIEL

20. basty 0anKuTHIH MeTalAapabIH XUMUSIIBIK JKapThUIAl JaibH
eHiMJIEpiH JalBIHIAYIIE 2-paspsn

JKympic cumarramacel. basty 6anKuThIH MeTalaapablH XUMUSUTBIK JKapThUlail JailbIH
eHIMIepl nailbiHAay. Bonabdpam MeH MonubAeH TOTHIKTApbIH €liey, Tapry.
MonubaeHai, MOIUOJAT aMMOHHMIII KENTIPy JKOHE OHAIPIC KAJIJIBIKTAPhIH IIAHIIY.
Bonbdpamasl KBIIKBUIAAPIBI €PITY XKoHE Tazajay. EpiTiHaIepal TOATHIPY, CY3Y KoHE
Oynmay. OmnekTpai Kenrtiprim mkadTapasl >KOHE MEMTEepAl, AWipMEeHIepl,
apanacThIpyHIBUIAPIbI THEY KoHe Tycipy. [lemrepaiy xoHe KenTiprim mkadTapIbH
TeMIrepaTypachkiH eiiey. BoabppamMasl aHTUApUITI any, CIHIPY, apajlacThIpy KoHE
eney.

binyre tuic: Bonb(ppamabl aHTUAPUATI ATy YIIIH XUMUSUIBIK Ka0dbIKTap IbIH KOHE
NEeMmTEPAIH KbI3METIHIH TPUHIUIN, KOJAAHBUIATHIH MaTepuaapAblH 3JIEMEHTap
XUMUSUTBIK KacHeTl, OakblIay-eJilliey acmanTapblH KOJIJAaHy MIHJET1 JKOHE epekeci,
NEemTep/e KoHe KeNTIprinI mkadTapia TeMIepaTypaHbl peTTey KOHE OJIIIey TOCIaAepi
, TUCTHIIJIATOPFA JKoHE Oy Ka3aH IbIKTapbiHa Oyl OEp/Ii peTTey ToCUIaEpi.

21. basy O0anKuTHIH MeTalAapabIH XUMUSIIBIK JKapThUIAl JaibH
OHIMJIEpPiH JaWbIHAAYIIH 3-pa3psz

JKymbIc cumaTTamachl. OPTYpJIi KalchblpMa XOHE TaHTald YHTaKTapbhIMEH
BOJIb(PpamMabl koHE MOJUOJCH I TOTBIKTAPAbI, AHTUAPUATEPAl aly. XUMUSIIBIK Ta3a



TY3JIap/IaH >KOHE ra3 Topi3/il aMMHUaKTapaH >KarchlpMaiap MEH 9pTYpJii epITIHILIED
naiblHIay. AHTUAPUATEP]Il XUMUSIIBIK Ta3a TY3AapAbIH 9pTYpJil epITIHALIEPIH CIHIPY,
apanacTbipy xoHe eney. Cy jKoHe KbIIIKbULIBIK OHJIEY, TAHTAIbl YHTAKTapAbl KEITIpY,
TapTy, eney. Marepuangap MeH 6OHIMIl CBIPTKbI Typl OoifbiHIIA Oenrijiey.
ApeomeTpaiH KeMeTiMeH opTypJsi epiTIHAUIepAIH YJec calMarblH Oenrijiey.
PannoakTuBTI 3aTTapMEH KYMBIC Kacay.

Binyre Tuic: BosibypaMHBIH, MOJIMOICHHIH, TAHTAIABIH, KOPHITIAIAPABIH OJapablH
HETI31H/e KOHE OJIapbl OHAIPY Ke31HAE KOJJAaHBUIATHIH OapiiblK XUMUKATTAp.IbIH
XUMUSIBIK KAaCHETi, COPTHI >KOHE MapKachl, BOJb(paMIbl AHTHUAPHUA aly YIIiH
XUMUSIIBIK KaOJIBIKTapAbIH OHE MELITepiH KYPbUIFBICHI, TaHTaJl YHTAFbIH aiy
TEXHOJIOTHSCHI, OHBIH OHJEY J>KOoHE Oacmamayra MalbIHIAy, METaJABIK TaHTal
KUIIBIKTAPBIH OHJEY JKOHE KaJIblHA KENITIpy WPOIECCIHeH KEeIinm TYCETiH
KaJbIKTapJaH (TOpJIbl TaHTad ajly TEXHOJOTHUSCHI, OacTamkbl MaTepuaiigap MEH
aJbIHATBIH JKapThUIal AaiiblH OHIMAEPre KOMbUIATHIH TaJanTap.

22. basy OaJKATHIH MeTaIAapAbIH XUMUSIBIK jKapThUIal JalibH
OHIMJIEPiH NaWbIHAAYIIH 4-pa3psz

XKympic cumarramacel. CHpeK KOHE PaJMOAaKTHUBTI METalJapMeH BOJb(pam
KOPBITIIAJIAPBIH TalbIHAY YIIIH KOFaphl Ta3a TaHTaJ YHTAKTaphIH KOHE KOCIaaap/abl
aimy. ¥HTaKTap/sl TapTy, eliey, apalacThIpy, eley, bulranaay. ¥ HTakTapAblH KOCTIAChIH
Oacnanayra maitpingay. Kocmamap MeH KOMIIOHEHTTEpAl KYpamblH Tajfay YIIiH
YHTaKTap MEH ITaOUKTEPAiH ChlHaMasapbiH 1pikTey. ChIPTKBI TYP1 )KOHE XUMHUSIIBIK
Tanjay OOMbBIHINIA IIUKI3AT, KapThllaid TaiiblH OHIMHIH JKOHE JalbIH OHIMHIH CalachiH
oenriney.

binyre Tuic: cupek paaMOaKTUBTI MeTauiaap 0ap KOpbITHAIApbl aly YILUiH
XKaOIBIKTap MEH MEIMITEPiH KYPBUIFBICH, BOJIb(paM, TaHTal, HHOOU KOPHITIATapbIiH
ay, oJlapIipl OHJCY KoHE Oacranayra JalblHAAy TEXHOJIOTHSCHI, aca Ta3a MeTaiaap
aly YUIH Ty3[ap/ibl Ta3ajay TeXHOJIOTHICH.

CopMaiiTTBIH IBIORIKTApEH OHICYIII
23. CopMaHTThIH IIBIOBIKTapEIH 6HACYII 1-pa3psa

Kymeic cunarramacsl. [limiMOUTIKTI 6apabaHgapaa cOpManuTThIH MBIOBIKTAPBIH
MEXaHHMKAJIBIK OHJCY, OJapAbl OHACYACH KEHiH THEy KoHe Tycipy. IIIbIOBIKTap b1y
ChIHaAMaJapblH 1PIKTEY *OHE oJapibl eHJEY camacblH Oenruiey. 3iMmapanbl TacTa
IBIOBIKTAPABIH asFeIH Kaipay. LIIsIOBIKTapabsl oapasl OalKbITY HOMIPIH KepceTin
Oaiimay. IlimiMOimikTi Oapabanmapra KbI3MET KepceTy. KpI3MeT KepceTileTiH
a0 IBIKTApBIH KYMBICHIHA aKAYJIBIKTAPAbl aHBIKTAY JKOHE JKOIO KOHE OHBI YKOHJICYTE
KaThICY.



binyre tuic: mimimOUTIKTI 6apabaHaapsH KYPBUIFBICH, OHJICY Y3aKTHIFbI KOHE
COPMAMNT MIBIOBIKTAPBIH OHJICY CallachlHa KOMBIJIATBHIH TajanTap.

KarThl KopbrTia OyisIMIapas! RSy
24. KarThl KOopeITIa OyibIMaapasl 6HASYIIi 2-pa3psis

Kymbic cunarramachl. JKeHTeKTeyIeH KeiiH KypFakK TOCIJIMEH, KOJIMEH TYpIijiey
XKOHE KeCcy Kypal-cailMaHJapbIMEH KaTThl KOPBITHA OYHBIMIApIbl KOHE YHTaK
METAJUTYpPTUSICBIHBIH ~ OyibIMAaphiH  Ta3anay. KaTTel KOpBITHANBI IIHKI3aT
OYWBIMIApbIHBIH KOFapFbl OCTIHEH /, )KapbIKIIANIAP/bl, KblJIAyJIap MEH JailIap/sl KOIXO.
Topsl ymikip xy3imMeH Qackagapasl opHaTy. JKEHTEKTeyleH KeiiH YHTaKThl
MEeTaJLTyprus OYMBbIMIAPBIHBIH MMAKETIH apiry. MeTanabl TOCEM HIBIFBIPIIBIKTAPEl MEH
OyiipIMIapaan KeI3y bl Ta3anay. bylbiMaapapl TaHOamay jkKOHE OHBI Tapajapra caiy,
cepernepre opHaty. Kanabikrapabl :KUHAY KOHE CYphINTAY.

binyre Tuic: KpI3MET KOPCETUIETIH KaOJbIKTapAbIH KYPBUIFBICHI, OYIUBIMHBIH
carachlHa KOWBLIATBIH Tajantap, OYWBIMIApIbIH aKayJapblH KO TOCUIIepi,
OakpLIay-eJIIey Kypal-calilMaHAapblH Mailajiany epexenepi.

25. KarTsl KopsITna OyibIMaapabl eyl 3-pa3psia

Kympic cunarramacsl. [11aabICTBIKTRI, YTITIHAIEPAl, JKapbIKIIATap bl KO0 Kalpay
CTaHOKTapbIHJa KYPFaK TOCUIMEH KAaTThl KOpbITHanapra (ackanapabl opHaTy. MeTamn
KECYIlll CTaHOKTapJa eJilleM akKayblH Ty3ery. Kypan-caliManasl OyibIMAapablH
OPTYPAl KaJBIITAphl YIIIH KypaJapibl, YCTaFbIITapAbl naibpiHaay. CTaHoKTapaa
axapyiay MmIeHOepiH aybICThIpY. OHIMJ1 KaObuigay >kKoHE Tarnceipy. KeizMeT
KOPCETIIETIH KaOAbIKTapAbIH JKYMBICBIHIAFbl aKAYJBIKTapAbl AHBIKTAY >KOHE KOO
’KOHE OHBI )KOH/JIEYTEe KAThICY.

binmyre Tuic: opTypial TUNTI CTaHOKTapAbIH KOHJBIPFBICHI, KOPBITIAIAPbIH
MapKajiapbl, CTaHAApTThl  OYWBIMAAPIbIH  KaJbIITapbl, OaKbLIay-eJIIey
KypaJl-calMaHJapblH MaijanaHy epexxeci.

Temipzai KanmeIHa KEITIPETIH XKOHE TEMIP YHTaKTapAbl
JKYMCapTATHIH MeIi

26. Temipai KaimbIHA KENTIPETiH KOHE TEMip YHTAKTap bl
JKYMCapTaThIH Hennmi 3-pa3psiaa

Kymbic cunatramackl. BUTIKTITITT aHAFYPIIBIM KOFaphI MENIITHIH 0acIIbUTHIFBIMEH
OpTYPIIi KOHCTPYKITUSUTBI DJIEKTPIII JKOHE Ta3 MeMTepiHe TeMip YHTAKTapabl )KyMcapTy



IPOLIECCiH KYprizy. [lemTiy TemneparypaiblKk peXKUMIH KOHE MEIITEH JaiiblH OHIMHIH
mblFyblH Oakblnay. CelHamanapael ipiktey. llemri naipganany >oHE TeMip
YHTaKTapAbIH Tpadukackl OONBIHINA epeKeNep/Il CaKTay.

binyre tuic: xymMcapTy memrepi *)YMBICBIHBIH HTPUHIUIT, TEMIP YHTAKTapAbl
KYMCapTy MPOLECCIHIH HEeri3l, YHTAKTapAblH, KaJlblHA KENTIpy >KOHE HMHEPTTI
ra3fap/JplH canacblHa KOMBUIATBIH TajanTap, ra3 KOMMYHUKALUACBIHBIH TOCIMI jKOHE
ra3/ipl ajjanaty epexeci, OeIrIeHreH CUTHATTU3ALIMSL.

27. TeMipai KaJIibIHA KEIITIPETIH X9HE TEMIP YHTaKTapObl
KYMCapTaThIH Henmi 4-pa3psa

Kymbic cunarramacsl. Temip YHTaKTapAbl ©3ITHEH KYMCApTy KoHE OUTIKTLIITI
AQHAFYPJIBIM KOFAPhI TEMIIIHIH OAaCIIBUTBIFBIMEH dPTYPIIl KOHCTPYKITUSIIBI dISKTPIII
KOHE T'a3 MEIITePIH/IE TEXHOJIOTUSIIBIK KOHE OHIIPICTIK HYCKAYJIBIKTapFa COMKeC TeMip
TOTBIKTapbIH KAJIMbIHA KEATIPY MKOJBIMEH KEYyeK TeMipil ajly MPOLECCIH XXYPrizy.
[lemrepaiy MaTepuaniapMeH, KallblHA KEATIPy >KOHE HHEPTTI Ta3lapMeH
KOpEKTeNyiH, allHaliMa MEIITEPAiH OpPTaJbIK KYOBIpJIAphIH KYMCaApTy >KOHE aifHamy
KBUTAMIBIFBI TIPOIECCIHIH KapKbIHABUIBIFBIH peTTey. llemTepre, TOHA3BITKBIIIITAPFA
XKoHe Oacka Ja jkaOabIKTapFa KbI3MET KOPCETY, oJlapibl )keHaeyre Kateicy. [lemrepai
TyHHEJIb BaroHJapbIMEH, KarcelbJepMeH, TaOaHIbIKTapMEH, KIOOEIbICPMEH THUEY
JKOHE TMeIITEpACH Keyek TeMipiiepal Tycipy. Ilalimanany mnemTepiHiH epekeciH,
KaJMbIHA KENTIpy peXuMIepi MeH KecTeciH cakray. JKaOIbIKTBIH >KYMBIC
KOPCETKIIITEPIH jKa3y KoHE IIbIFapbIATHIH OHIMIE €Cell KYPri3y.

binyre Tuic: ’kyMcapTy jKoHE KaJllbIHA KENTIPY MEIITePiHIH, OaKblIay-eiiey
amnmaparypachbl MEH Ielll aBTOMATHUKACHIHBIH KYPBUIFBICHI >KOHE PEXKHUMI, TEMIp
YHTaKTapIbl KYMCAPTYbIH TEXHOJOTHUSIIBIK TPOIECi, TEMIp TOTHIKTAphIH SPTYpJIi
KaJITIbIHA KENTIPTIIITepMEH KaJIMbIHA KEJTIPy MPOIECIHIH HeTi3/epi, MUKIKYPaMHBIH
KYpaMbl, TEMIp TOTBIKTapbl MEH KEYEKTI TEeMIpJliH canachblHa KOWbUIATBHIH TaJlanTap,
KYMCaApTy MPOIECTEPIH PETTEY TOPTiOi JKOHE TOCIIAEPi, OHIM aKayJIapbIHBIH aJIbIH
aJty JKOHE KO0, 1a0bLT Kary JKYHeCiH.

28. TeMipai KaJIbIHA KEJITIPETiH XKOHE TEMIP YHTAKTaphIH
JKYMCapTaThIH e S-pa3psa

Kympic cumatTamachl. TeXHOJIOTHSIIBIK J)KOHE OHAIPICTIK HYCKAYJIBIKTapFa COMKeC
caraTblHa 2 T-Fa JeWiH OHIIPETIH TeMip/l TiKeJed KalmlblHa KENTIPETIH Ta3 JKOHE
AEKTP TEMITEPIHJE TEMIP TOTHIKTAPHIH KaJIblHA KENTIPY KOJBIMEH KPHUTI >KOHE
KEYEeK TeMip aJlyJbIH TE€XHOJOTHUSUIBIK MPOIECIH XYpPrizy. BankpiTy, mMKi3aT KOHE
OTBIHHBIH XKYMCATYBIH, TICMITIH XKa0AbIFbl MEH (hyTepIIey KaFaaiblH, OaKpLIay-eJIIIey
acranTapbIHBIH KOPCETKIMTEPiH Kajaaranay. [IemTiH )KYMBICHI KypHAJIBIH KYPTi3y.



TeXHONOrUsIBIK MPOLECTIH TEMIEPATyPAJIbIK JKOHE a3 PEXUMIH, ra3/iblH, ayaHbIH
KbICBIMBIH perTey. [lemTi Oackapy nyabTiHe KbI3MeT Kepcery. llemTig
TePMETHKAJIBIFBIH TeKcepy. ['a3mpiH keMyiH xoro. [lemTi sxenney. KenaeyneHn keiin
el eH TEeTIKTEP/I1 KaOblU1Iam ayFa KaThICy.

binyre THic: KHHEMATHKAIBIK TOCIMACPl, TEXHUKAJIBIK MMaliJaaHy epekKeciH KoHe
KaJIIbIHA KENTIPY, Ta3 KOHE CYy KOMMYHHMKALUSAJIAPBIHBIH XKYMbBIC PEXUMIH, KPUUTI
KOHE KEYEK TeMIp allyJblH TEXHOJOTUSUIBIK MPOIECIH, aJbIHATHIH JKapThUlail OHIMHIH
XUMMSUIBIK KYpaMbl MEH KaCHETIH, MaTepuaiapAblH KYMCaly HOPMAaChIH, MEIITEPIIH
OHIMJIUIITIH apTTHIPY KOHE MIBIFAPbUIATHIH OHIMHIH CallaChlH JKaKcapTy TOCUIIEPiH.

29. TeMipai KaJmbIHA KEJITIPETIH XKOHE TEMIP YHTAKTaphIH
JKYMCapTaTHIH Hemi 6-pa3psia

XKymbic cunarramacel. CaraTbiHa 2 T-Fa JI€HiH JKOHE OJaH Jla KeIl eHJIPETiH
nemTepae TEMIPAL TIKENEeH KallblHA KEATIPETIH KPUUTI KOHE KEYyEeK TeMIp aiyJIbIH
TEXHOJIOTHSIJIBIK TpOLeciH kyprizy. Tanmay Hemece Oakpuiay eJiliey HOTHXKENIEpl
OolbIHIIIA OHIMHIH canachlH alKbIiHAAy. TEeXHUKaJbIK KyXKaTTaMaHbl >XYpPrisy.
Temenaey OUTIKTI mTemiaepai 6ackapy.

binyre Tuic: nmem KypbUIbIMJIapbIH, CyMEH KoHE ra30eH >kaOJIbIKTay TACIMAEPIH,
JalbIH OHIMHIH camachblHa KOWBIIATBIH TaJanTap.ibl, ®KaOJBIKTHIH KaTapAaH HIBIFBIT
KQJIYBIHBIH ceOenTepl MEH 0JIAp/IbI KO TACUIACPIH.
Opra apHaiibl O1TiM Tanam eTuiei.

KarTsl KopeITagapabl HEEFBI3IAyIIIbl
30. KaTTsl KOopEITHAIapABI HEFBI3AAYIIEL 3-pa3psiz

Kymeic cumartamacel. KaTTel KopbITHajnap KocHajllapblHAH KOHE KaTThl
KOPBITITAJIBI METAJUIIapbIH YHTAKTaphl MEH OJapJIblH KOpPBITIIAIApbIHAH JKacaJFaH
OYMBIMIApPBIH, COHJIAM-aK CUPEK >KOHE paguOesiCeH i MeTaullap/blH KochalapblHaH
KacairaH OyipIMIap b, 6apiabIK MapKazap MEH KOMITO3UITUSIIAPIbIH OalIaHbICTapPhIH,
TUAPABIMKAIBIK HBIFBI3IAFBIITAD MEH aBTOMAT HBIFBI3JIaFbIIITApAA KACAHJbI
anMacTap/bl OHAIpyre apHajJfaH KOHTEHHEpIEP/Il CYbIKTal )KOHE BICTBIKTAl HBIFBI3AAY
IpoleciH Kyprizy. HbIFbI3marbimTap, aBTOMATThl KaJlaFbIIITaApAbIH >KYMBICHIH
Oakputay. HbIFBI3JaFbIITap MEH HBIFBI3JIAFBIIT PEKUMIHIH OEpUIreH KbICHIMBIH
Kazaranay. ABTOMAaT HBIFBI3JIAFBIIITHI OaraapiaMaiblKk O0acKapyFa KbI3MET KOPCETY.
Herrpi3gareiin - opManmapblH  KUBIHTBIFBIH, KOCHAJapAbl, MIEKTEYJNEPai >KOHE
acmamnTapAblH 1IMEKTepiH ipikTey. Hurpi3marsim — Qopmamapra Hemece
HBIFBI3JIAFBIIITHIH apHaiibl OyHKepiepiHe Kocnajapibl ejiey, Thuey. HbIFbI3narbii
KBICBIMBIH peTTey. HbIFbp3ganran OyHBIMIApABIH MOJIIEPIiH JKOHE CajMarbliH
Ke3eH-Ke3eHIMeH Oaxpuiay. HeiFbi3nanran OyWbIMIapAbl HBIFBI3NAFBIITAPIAH ATy



KoHE oyap/bl blAbIcTapra caiy. [lyaHcoHmapasl Tazanay, TY3€Ty, aybICTBIPY KOHE
oJlap/bl JKOHAECYre KaTbhiCy. MeXaHUKaNbIK SKCIEHTPHUKTI HBIFBI3AAFbIINITA KYPBIII
TYTIKTEpJll aJJbIH-ajla IIBIHBIKTHIPHIT, Ta3apThIN >KOHE MAaMCBHI3AAHIABIPHIN KBICY.
Kyiibuiran kapOuarepl TYTIKTEpre KYIo >KOHE oiapjibl AIpUIAl CTAHOKTA THIFBI3AAY.
TyTikTi panutti gasprnay, TyTikrepAl TanOamay. llIpiFapbiiaTelH ©HIMII €cCenTey.
Kp3mMeT kepceTiieTiH ka0 bIKThIH KYMBICHIH/IA YCaK aKayJIbIKTAp/Abl aHBIKTAY JKOHE
K010. HBIFBI3OAFbIl TETIKTEPIH JKOHACY. |EeXHUKAIBIK KYKaTTaMaHbl XKYPri3y.
[lukizar, maTepuangap, Aasp eHIMAI TackiMannay. Kereprimi-kemik >xa0abIFbIH
0ackapy. JKymbIC OpHBIH KUHACTBIPY.

binmyre tmic: KbI3MeT KOPCETIIECTIH ka0 bIKTHIH KYPBUIFBICHIH JKOHE TalaJany
€peKeCiH, OpBIHIAJATBIH >KYMBICTBIH TEXHOJOTHSUIBIK TPOIIECiH, HBIFBI3IAYIbIH
KaparaibiM TEOPHSICHIH, KOCTAIap KOPBITIAJIAPBIHBIH MapKaJIapbIH, IIBIFAPbUIATHIH
OHIMHIH TYpJEpPiH, IHUKI3aTThIH, MaTEPHAIIJIBIH )KYMCcally HOpMaJapblH, IIbIFapbLIaThIH
OHIMHIH >KOHE KOJJAHBUIATHIH IIHMKI3aT MEH acmanTapiblH MeJIIepiHe, carachbiHa
KOMBUIATBIH TalanTapibl, OakblIay-eJiley achanTapbliH, alna0yibIMaapabl kKoHE
6acka J1a acanTtap/bl Mai1anany epexecid, akayabIKTapAblH TYPIEPiH KOHE OJapIbIH
AJJBIH-ATY KOHE JKOK TOCUIACPIH, HBIFBI3JAAFBINI TETIKTEPiH JKOHJCY TOCUIIEpiH,
TYTIKT1 PAJIUT AailbIHIIay >KOHE TYTIKTEpAl TaHOajay TOCUIAEPiH, JAa0bUT Kary KoHE
KOTEPTill-KOIiK )Ka0bIFbIH OacKapy epeKeCiH.

31. KaTTel KOpEITHANapABl HEFBI3AAYIILL 4-pa3ps

XKywmbic cunarramacel. basgy OaJKUTBIH METaJUIAApAbIH apHalbl OaJIKbIMaIapaaH
BICTBIK KYHIHJI€ CO3BUIBIHKBI HBIFBI3JAFbIITApAA JKacalfaH KaObIprajapbl *KyKa
TYTIKTEp/Il HemMece OackKa Ja OyHbIMIapAbl KallTa TEePEHIETIN TapTy MPOILECCIH KYPri3zy
. Kocnanapapl HbIFbI3AArbI OyHKepre THey. basy OalKWUTBIH MeTanaapbl *KoHE
KOpBITHANAPJAH XacajfaH IITAOUKTEpAl, MIACTHHANApIbl >kKoHEe OpukerTepal Oip
yaKbpITTa JKEHTEKTEY apKbUIbl HBIFbI3Ay MpoleciH Kyprizy. JKeHTektey
TEMITEpaTyPaChiH, KBICBIMJIBI JKOHE HBIFBI3JIAy KBUIIAMIBIFBIH perTey. Hberpmay (
TapTy) MPOIECIHIH asgKTaly yaKbIThIH aHBIKTay. HBIFbI3ay KypanaapbliH aybICTHIPY.
ByWbIMIapIblH MeJImepi MEH OJapAblH camnachlH Oakpuiay. HBIFBI3IAaFBIIITHIH
KYMBICBIHIAFbI aKAYJIBIKTAPIbI dKOHJICY, AHBIKTAY XKOHE JKOI0.

binyre Ttuic: 6asy OaJIKUTBIH KOpBITHAJIAPJAH KacaJFaH JKYKa KaObIPFasbl
TYTIKTEpJl TapTyIblH TEXHOJOTHUSUIBIK MPOLECIH, OPTYpJal MapKajlapaarbl
KOpBITIIANIAPJIBIH  TYpJiepl, MIHAETI KOHE HEri3ri KacUeTTepiH, CTaHIaAPTThI
OYMBIMIAp/IbIH HBICAHAPBIH, OYUBIMIAPIbIH aKayJIbIKTApBIHBIH Maiki1a 001y cedbenTepi
MEH OJIap/bIH aJIIBIH-AITY KOHE KOO TOCLIIEPIH.

32. KaTTsl KOpEITHAIApALI HEFBI3AAYIIEL S-pa3psz



Kympic cunarramacel. [lnactudunupiaeHred KaTtThl KOpbITHAJapaH
TUAPABIMKAIBIK HBIFBI3AAFBIITAPIA ANbIHATBIH MYHAIITYKTUI 9pTypii Oeiinaeri
KYKa KaOBIpFaJibl TYTIKTEp MEH ©3eKIIeNepal HBIFbI3ZAy MPOIECIH KYPTri3y.
HBIFBI3AaFBIITEl  J)KYMBICTBIH — TalCBIPBUIFAH  peXHUMiHe Kenatipy. KaTTel
TaCTU(UITUPIICHTCH KOPBITIIAHBIH OPHUKETIH HBIFBI3AAFBIIITHIH KYMBIC KaMepachiHa
cainy. Heirp3garpiim acnantbl (MyHAIITYK) aybICThIPY. HBIFBI3IAFBIIITHIH KYMBICHIH
Kajarajay >KOHE HBIFBI3AFBINT KBICBIMBI MEH KBUIIAMIBIFBIH peTTey. HEBIFBI3
KaJIJIBIKTaH OYMBIMIAp/Ibl Kecin TacTay. bakpuiay-emniiey acrmanTapbiH MaiganaHbII
OyWBIMIApAbIH MOJIIEPiH >KOHE OJapHAblH CamachlH Ke3eH-Ke3eHIMeH Oakbuiay.
Peakropnarel mmacTuUKaTOpABl JKOHE apajacThIPFBINITAFBI TIACTU(DHUITUPICHTEH
KOPBITIIaHbl d3ipiey. [mapaBauKambIK MpeccTepAeri KOopbITIadapAaH >KacalfaH
OpuxerTepai HeIFb3AAY. [IpeccTepre, apamacTeIpFBINITAPFA, PEAKTOpPIAPFA, KENTIPy
mkadTapbeiHa, KOJiK KypajlgapblHa KbI3MET kopceTy. KpI3MeT KopceTIeTiH Ka0bIKThI
KOHJIEY.

binyre Tuic: KbI3MET KOPCETUIETIH >XKaOABIKTHIH KYPBUIFBICHI MEH Maiaiany
epexeci, mIacTU(GUKATOP KOHE OHBIH Kypamaac OeIKTepiHIH KypaMbl )KOHE KacHUEeTI,
IIBIFAPBUIATHIH OHIMHIH TYpJIEpl, MIACTUPUIUPICHTEH KATThl KOPBITIIAIAP IBIH
Mapkaiapbl MEH oJlapibl Jasdpiiay TocuUiiepi, KyKa KaObIpraibl TYTIKTEP MEH
©3CKINeNIep/li HBIFbI3ay TEXHOJOTHICH, OaKbplUIay-eJIliey acmanTapbl MEH
KYpaJJdapblHbIH KYPBUIFBICHl JKOHE TaiijlajlaHy epexeci, KbI3MET KOpCETIIEeTIiH
TEXHOJIOTUSITBIK JKa0 IBIKTHI JKOHJIEY JKOHE PETKE KENTIpy Tociiaepl MeH TopTiOi, masp
OHIMHIH, >KapThlIail adpuKaTTap MEH MIMKI3aTTapAblH TEXHUKAJBIK IIapTTapbl MCH
camacblHa KOWBUIATBIH TaJllallTapbl, ©HIIPICTIK-TEXHUKAJIBIK OKBITY Oaraapiamacsl
KoJeMiHAe XUMHS, (U3MKa, IIEKTPOTEXHUKA, BAKyyMJZIbl TEXHHWKA, THAPABIHMKA
Heri3zepi.

ITakeTTepai KypacThHIPyIIbI
33. IlakerTep/i KypacTHIPYIIEI 2-pa3psiA

XKywmpic cumarramacel. JKeHTEKTeyre apHallFaH TONTIIITEPAl aHANAThIH YCTENTe
OpHATBUIFAH TYITET1 MakKeTTepre KypacTeipy. bomat masprmamamapasl KypacThIpyFa
nasprnay: OeTiH Ta3apTy, MaHCBI3AAHABIPY JKOHE ayana Kemnripy. Jlaspiamanmapibl
ITAJTBICTBIKKA TeKcepy. bonaT kapkactapasl YHTaKIEH TO3aHAaHAbIpY. HeIFbI3Manran
OyibIMIapbl TO3aHAAHABIPBUIFAH KapKacTapra Kajay. TeceM Karaszabl 93ipiey.
[TakeTTepai >keHTEKTEYTE OEPY.

binyre tuic: maspaamanap/IbiH TEXHUKAIBIK MIAPTTapbl MEH carachblHa KOMbUIATHIH
TajanTtap, KOJJaHbIJIAThIH YHTAKTAp/IbIH MIHJAETI KOHE OJlap.ibl MaiiaiaHy epexeci,



opTYypiai OyHbIMAApPIIbI KYPAaCTBIPY KE3EKTUTIrl, TYNTIH KYPBUIFBICHI, TpaduTTi, OTKA
TO3IM/I1 CHIPJABI, Kara3/bl KoHe 0acka ja OeJieTiH MaTepualiiapJbl KypacThIpraHja
KOJIJaHBUIATHIH TOCUIEP] KOHE OJIAP IbIH MIHJIETI.

Basy GaKyTEIH MeTalgapAaH jkacayFaH OyHbIMIapsl JOHEKEPICyIi
34. basy 6anxuTEIH MeTaIAapAaH KacaFaH OyHbIMIap bl
IOoHeKepeymi 4-pa3psaz

Kymbic cunarramacsl. Karramanap MeH BoJibpaMHaH, MOTUOIEHHEH XKoHE Oacka
na Oasy OaJKUTBIH MeTalJap/laH jKacajfaH, COHJAAN-aK, CUPEK jKOHE PaJhOaKTHBTI
MaTtepuaaap KochblUIFaH 6acka ga OyHbIMaapabl Micipy anmapaTTapbiHaa MICipy KoHE
xymcapTy. Typii KypeUIbIMIAFsl MEH MapKaiarbl anmapaTrTapibl peTTey, YCakK KeHAeY
KOHE Tazanay. ['a3 OeH CyablH HKeMJIi HMIHAUIEpIH O6JIIeKTey XKOHE ITicipy
anmapaTTapblHa KypacTbelpy. AmnmapaTTapiabl Tycipy XkoHe Tuey. Ilicipy pexumiH
aHBIKTAy YIIiH KaTTamajapabl Kaiita OankeiTy. KarramamapaslH jkoHe Oacka aa
OyipIMIapAblH canachlH CBHIPTKbl TYpiHE Kapail asbikTay. I[licipy pexumin
OakpuTay-eJIIIey achanTapblHBIH KOPCETKImTepl OoWbIHIIA Kojjay. ['a3nbIH >kKoHE
CYBITY CYWBIFBIHBIH TEMIIEpaTypachlH, Oepily XbUIIaMIBIFbIH pertey. Kpizmer
KOPCETETIH KaOABIKTHIH XYMBICBIHAAFBl aKayJapAbl aHBIKTAy >KOHE >KOI0, OJIap/bl
AKOHJIEYTE KaThICY.

binyre Tuic: micipy anmaparTapblHbIH TOKIEH, CYTETIMEH JKQHE CYBITY CYBIMEH
KOPEKTEHJIIPY CXEMAChIHBIH KYPbUIBIMBIH, OAaKblJIay-eJIIey aclanTapbIHbIH HbICAHBIH
XKOHE KOJJaHy €pEeXeCiH, CyTeriH KEeNTipy >XYyHhecl KYpPbUIBIMBIHBIH MPUHLMIIIH,
KOJIIAHBUIATHIH MaTepUaIap/IbIH KacHeTI MEH MapKachliH, MICIPYy XKOHE KYMCapTy
peXUMACPIH, OYIBIMIAPIbIH CHIPTKBI TYPIHE KOMBUIATHIH TaJlallTap/abl.

KyiiexxerTekTeymi
35. KyitexxeHTekreymi 3-pa3psan

XKymbic cunarramachl. ¥ HTaK METAJULYprus 9/11CIMEH AalbIHAAIFaH PECTENIEH,
KaTThl OankbiMa OyHbIMIApAblH, OOJaT KapKacTbl YHTAKTapJlaH MPECTENreH,
MAKETTePre, OTHIPFBI3Y KOHE KOPFAHBIC OPTAChl 0ap SJICTEMENIK MEIITepPre >KUHAIFaH
OyiibIMIapabl KYHWEXKEHTEKTEeY MpPOLECIH OUIKTUIIrT aHaFypibIM KOFaphl
KYHEKEHTEKTEYIIIHIH OacIbUIbIFbIMEH JKYprizy. CemnmeHi JalbIHAAQy d>XOHE OHBI
KabIKIIamapra TONTbIPY. ByHbIM/IbI KYHEKEHTEKTEY YIIIH KalbIKIIaFa OpPHATY >KOHE
KYHEKEKTEITeHHEeH KEiiH OHBI Tycipim amy. Meramn OyilbIM CajblHFaH MaKeTTEP.i
KOHTelHepre opHaTy. KonTeitHepiep/ il TOHA3bITKbIIITA calnKbiHAaTy. KonTelinepnepai



KYMHaH, KYJJIeH jKoHe OacKa Ja JlacHaylapJaH Ta3zapTy. 4-pa3psara KepCceTuIreH
KEKEJIEreH J>KYMbBICTapJbl OUTIKTUIIN aHAFYpJAbIM >KOFaphl KYHEKEHTEKTEYIIIHIH
OacLIBUIBIFPIMEH OPBIH/IAY.

binyre Tuic: KbI3MET KOPCETETIH KaOIBIKTHIH XYMBIC 1CT€Y NPUHIUIIIH,
KYHEKEHTEKTEYA1H TEXHOJIOTHUIBIK MPOILECIHIH MOHIH, CyTEriMeH >KOHE a30TIIEeH
KYMBIC 1CTEYy €pEeXKeCiH, CeNMeNepAiH HBbICaHBIH, TYpJiepl MEH KacUEeTTEpiH,
KYHEeXKEeHTEKTeIeTiH OYHbIMIapAbIH camacbiHa KOWBUIATHIH TaTaTap/bl.

36. KyitexeHTekTeymi 4-pa3psan

JKymbic cumartamachl. ¥YHTaK METAJLUTYPTHsl 9JICIMECH JaibIHIAIFaH MPECTENTCH,
KaTThl OajkpiMa OyHBIMIApIbIH, OO0JaT KapKacThbl YHTAKTapJlaH MPECTENreH,
MaKeTTEPTe, OTHIPFBI3Y KOHE KOPFAHBIC OPTACHI 0ap 9JIICTEMEIIK MEeIITepre KUHaIFaH
OYHBIMIApIbl KYHEKEHTEKTEY MPOIIECIH KYpri3y. byibIM canbiHFaH KalbIKIIaIap.ibl,
rpaduT Tapenkeaep/Ii menke Kow KoHe OHBI IemTeH aiy. Kocy ykoHe Tycipy ajiIbIHIa
MEMITI )KYMBICKA ManbiHAay. KylexkeHTeKkTeneTiH OYUbIMIapablH Micipy MapKachiHa
ColiKeCc KYMEXKEHTEKTeyJIH TEXHOJOTUUIBIK pEeXHUMIH TaHaay. bepinren
TEXHOJIOTHSIJIBIK PEKUMI€ COHWKEC MEIITIH >KYMBICHIH HTEPTillIeH XKoHe 0acka 1a
KOMEKII KypainMmeH Oackapy. [lemTiH Temmeparypa pexXuUMIH: TEMIEpaTypaHbIH
KOTEPUITYiH, YCTay YaKbITBIH, CYBITY JKbUIIaMIaraH Oakputay. ['a3bIH )KOHE CYBITYIIIBI
CyaslH OepinyiH pertey. WTeprimTiH KalbIKIIagapabl OSpiareH >KbLIIaMJIBIKIICH
Ko3FayblH perrey. CybITKaHHAH KEWiH KETETIH CYABIH TeMIIepaTypachlH, OYHBIM/IbI
KYHEXKEHTEKTEY JKOHE CYBITY Ke31HJI€ Ta3/bIH KbICHIM MEH IIBIFBICHIH KaJaraiay *KoHe
Oakputay. JlaiiblH ©HIMHIH camachlH Oakbliay *OHE OHbI TAICHIPHIC, MapKa, KaJbll
Meuiepl OolbiHIIA cypbinTay. [lem >KyMbICBI KOPCETKIIITEPIHIH €ceOlH KYprizy.
Kp3mMeT kepceTeTiH KaOJbIKThIH >KYMBICHIHAAFBl aKayJapbl aHbIKTay >KOHE KOIO,
OJIap/Ibl )KOHJIEYTE KATHICY.

binyre tuic: KbI3MeT KOPCETETIH >KaOIBIKTBIH KYPBUIBIMBIH, KYHEKEHTECKTEYIIH
TEXHOJIOTUSJIBIK ~PEKHUMiIH, KOMMYHHKAIUAIAD CXEMACBhIH, TEXHOJIOTHSIIBIK
napaMeTpiepAiH (TeMrepaTypaHblH, KbICBIMHBIH, YCTIHT1 KaOaT Ta3albIFbIHBIH,
yaKbITTBIH) OYHBIMHBIH CallachlHA dCEpiH, OAKbUIAy-oJIIIey aclanTapblHbIH HBICAHBIH
KOHE OJapAbl TMaijanaHy epekeciH, MIacTH(PUKATOPILIH (DU3UKATBIK-XHUMHUSIIBIK
KacUeTTepiH, OpaKThIH aJAbIH Ay JKOHE YOI TICUIACPiH, (PU3MKa, dEKTPOTEXHHUKA
HET13/IepiH.

37. KyitexeHTekTeymmi S-pa3psan

XKympic cunarramacel. Cupek MeTanaap YHTaKTapblHaH PECTENreH OYWbIMIapibl,
Oasty OaNIKUTHIH METaJl KapOUITEepiH OpaMachIMEH BaKyyMbl TUTEIb/I MHIYKIUSIBIK
HemTepae HeMece BaKyyMIbl TYHHEIbIl KOHE TOKTAyChI3 )KYMBIC ICTEHUTIH IMAXTaJIbIK



nemrepae KYHeKEHTEeKTey MpPOIeciH OUIIKTUIIrT  aHaFypJbiM  SKOFaphl
KYMEXEHTEKTEeYLIiHIH OaclIbUIbIFbIMEH KYprizy. Tuemenepai kanemnracTeipy. Ilemiti
KYMBICKa JalbiHAay. TemIepaTypaliblKk KHCBIK CBI3BIKTBI €CEITey JKOHE coJap
OOibIHINIA BaKyyMJll KYWEKEHTEKTey TMEeIITEePIHIH THUEJIETIH XYMbIC aiMaKTapblH
anbikTay. Ilemrepre, Oackapy MyibTiHE, BaKyyM/ll HaCOCTap¥a, BAKyyM >KYHECIHIH
0acka Ja TopanTapblHa, T€HEPATOPFa, Cy CYBITY XKyHecl MeH 0acka aa »abJbIKTapra
KbI3MeT Kepcery. [lemreri BakyyMHBIH IIaMachlH, MEMITIH TEMIIEPATyPaIbIK PEKUMIH
OakpuIay KoHE peTTey. TemreparypaiblK KUCHIK CBHI3BIKTBIH Kall-KyHiH Oakbliay
ATAJOHJIApbIH TUEY apKbUIbl TYpakKThl Oakpuiay. TemmeparypaHbl Oenriii Oip yakbIT
apaJbIFbIHAAQ ONTUKAJIBIK MUPOMETPMEH eoiey. Bakyym copfbuiapiarbl MaibiH
JeHreiin Oakpuiay oHe mail Kyro. KylexeHTekTenren OyibIMaapabpl CybITY YILIIiH
ra3aplH OepiayiH perTey, CYBITy camachl MEeH Oakblaay-eJliey MpUOOpIapbIHbIH
KepceTkimTepin Kanaranay. CeiHama any. KoHreliHepnepal mainay. byiisiMaapabig
akaybIH Ty3eTry. [{aliblH eHIM/1 CBIPTKBI TYpiHE Kapail aHbIKTay. [lemTi ;koHe BaKyym
KyHeciH Tazanay. KyilexxeHTekrenren OyHbIMAapIbl TancbIpblc, MapKa, KajblIl
Meiiepi OoibiHIIA cyphinTay. Kpl3MeT kopceTeTiH KaOAbIKThl MPO(PUIaKTHUKAIIBIK
Kapay >oHE oJapAbl JKeHJeyre Karbicy. ['paduTTi KbI3ABIpFBILITAPABI, HACOC
AKBUIBITKBIIUTAPABI, KbUTY H30JSLIUACH MPOKIAAKAIAPhIH OUIIKTUIII aHaFypiIbIM
KOFapbl KYHEKEHTEKTEYIIIHIH OacIIbUIBIFBIMEH KoHey. [lenn KyMbIChIHAAFbl YCaK
aKayJsapbl )k010. TexHUKaNbIK KyXKaTTaMaHbl )Kypri3y. KymbIic OpHBIH Ta3a ycray.

binyre Tuic: KpI3MET KOPCETETIH BaKyyM IEIITEPiHIH, BAKYyM HACOCTapBIHBIH,
aBTOMAaTHKa aOJbIKTapbIHbIH >KOHE JNaOBLUIAATKBIIITHIH, OacKka /a »aOJbIKTapablH
KYpPBUIBIMBIH, OaKbUIay-6JIIIey MPpUOOopIapbl MEH OJIAPbIH KOPCETKIIITEPIH NaijanaHy
KOHE KOJJaHy epeKeciH, KbhI3MET KOPCETETIH >KaOABIK ChI30achlH, KOTEPY
MEXaHU3MJIEPIH KOJIIaHy €peKeCiH, KYHEKEHTEKTeNeTiH OyWbIMIapablH Typdl
OaJIKpIMa MapKaJlapblHa apHaJFaH KYHEKEHTEKTEYIH TEXHOJIOTHSIIBIK MPOIEeci MEH
TEeMIIepaTypa PeKUMiH, TEMIEPATYPAIBIK KBICHIK CBI3BIKTBHI €CENTey OIICTEpi MEH
oJlap/pl OaKpLIay TOCUTAEPiH, KYHEKEHTEKTEY TEXHOJIOTHSIIBIK MPOIIECIHIH OY3bIIFaHbI
Typajbl JaObUINATKBII Kapay OMHEriHIH Kapaw CUIAaThIH, JalblH ©HIM MEH UIBbIFY
OHIMJICPIHIH camachlHa KOMBIIATHIH TEXHUKAIIBIK TaTanTapabl, KaTTaMa MEeH IIacTHHA
aJly TEXHOJIOTHSICHIH, CYTET1HIH, a30TThIH JKOHE (DPEOHHBIH KaCHETTEPiH, KOHTCHHEIH
KOHE BaKyyMJbl PE3MHAAArbl MPOKIAJAKATAPbIH MOJIIEPIH JKOHE OJIapAbIH TO3Y
HMIEKTEpiH, (PU3UKA, DJIEKTPOTEXHUKA, XHUMHS, IJIEKTPOHHUKA, BAKYyMJIbl TEXHHUKa
HET13/IepIH KOCINTIK-TEXHUKAJIBIK OKY OaFaapiiaMachl KOJIEMIH/IE.

38. KytiexeHTekTeymi 6-pa3psaz

XKymbic cumarramacel. Cupek MeTanaap YHTaKTapbIHAH MPECTENTeH OYHBIMIapIbI,
Oasty OanKUTBIH MeTald KapOWUIATEpPiH OpaMachbIMEH BaKyyMIbl TYHHEIBJl KOHE



TOKTAYChI3 KYMBIC ICTCUTIH MAXTaJIbIK MEIITep/Ie KYHEeIKESHTEKTEY MPOIECIH KYPrizy.
Bakyymzey, nemreri BakyyM I1aMachblH Oakpliay >koHe perrey. TepMoOy mamaapbiH
aybicThIpy. [IlaMHBIH KbI3y TOT1H aHBIKTAy. TOKTayChI3 KYMBIC ICTEHTIH BaKyyM/IbI
MEIITi KOCY aJIbIH/A )KYMBICKA AaibIHaay. [lemTiH TeMnepaTypaiblK KUCBHIK ChI3BIFBIH
ecenrrey. [lemTik TeMmeparypaiblK peXMMiH OakbUIay JKOHE peTTey. O31 jKa3aThIH
npubopiapaarsl AUarpaMMaiblK JIGHTaHbl aybICThIpy. JKyMbIc TOriH Oenriiey.
Temneparypansl eiiey, TepMOOYABI, pPaaUALUIBIK HTHPOMETPIEPIl aybICTBIPY.
TemmnepaTypanblK KUCBHIK CHI3BIKTBI TYPaKThl Oakbuiay. Bakyym xyiieci MEH MemTik
KbIMTaTybIH Tekcepy. "AfrbiHAapabl" ecentey. BakyyM skyHeciHIH akayJibl >KYMbIC
ce0eOiH x010. OHIM OaNKBIMACHIHBIH MapKachblHA Opail TEMIepaTypa peKUMIH TY3ETY.
TOHA3BITKBIITHIH XKal-KYWiH Kanaranay. CysITy >KyHeciHe CyJIbIH OepllylH perTey.
ApHaiibl KaKIa JaibiHAan KOHTeWHepl Maiinay. J[aiiblH eHIMHIH CamachlH CHIPTKBI
TypiHe Kapail aHbIKTay. ByiibIMHBIH Opak 0oty ce0ebiH kor. KpizmeT kepcereTiH
XKaOIBIKTBI PETTEY JKOHE OHBI KOHJEYTe KaThICy. [ padUTT1 KBUIBITKBIIITAPABI, HACOC
KBI3ABIPFBIIITAPBIH, MPOKJIaAKaIapAbl, TEPMOOKIIAYJayabl XKOHACY. TeXHUKAIIbIK
KyKaTTamMaHbl XKYprizy.

binyre Tuic: KpI3MET KOpCeTeTiH KaOAbIKThIH, OaKblIay-eJIIey aclanTapblHbIH,
aBTOMATHKA KOHE MaOBUINATKBIII KYpalJapblHbIH KYPBUIBIMBIH, BaKyyMJbI, CyTeTi,
AEKTP, MEXAHUKAIIBIK, Cy CYBITY JKYWHECiH, JaWblH OHIMHIH CarachlHa KOWBIIATHIH
TEeXHUKaJBIK TajdanTapabl, TpadUTTI )KbUIBITKBIIITAp MEH OOJIIEKTEPIHIH MOJIIIepl MEH
’KOJI OEpIIeTiH MIEKTeyJIepl, )KaOAbIKTHIH KAJIBIITHI KYMBICBIHBIH OY3bLTy ceOenTepiH,
MaTepUaNIapbIH KYHEKEHTEKTeY Ke3lHIe (DPU3MKAIBIK-XUMUSIIBIK KacUEeTTepl MEH
KYPBUIBIMBIHBIH, ©3T€Py CHUIIAThIH, (DU3WKA, XUMHS, JJICKTPOTECXHUKA, BAKYyMJIbI
TeXHUKA HETI3/IepiH, KUy OKIIayJiay MaTepualgapblHbIH KACHETIH, KbI3MET
KOPCETETIH >KaOJbIKTHl PETTEY TACUIAEPIH, TEXHUKANBIK Ky)KaTTaMaHbl KYprizy
epeIKECIH.

KarThl 6anKeiMa eHiMAEpiH OHAEHTIH CTAHOKIIEI
39. KarrTh! 6ayiksIMa eHIMACPiH 6HACHTIH CTAaHOKIILI 4-pa3psij

Kymbic cunarramacel. YHIYIIITEP/Il, 3€HKEPIIEP/Il, ©3€KIIeaepal, OYpFbuIapibl,
Oenrimrinepai, dpe3aepai, buabepaep/i, MTaMI OONIMIEKTepl MEH KaTThl OaaKbpIMa
nalblHIaMallapblHAaH jKacajraH Oacka Ja OylbIMIapAbl TOKapiblK, (pe3epllik,
OyprbLIay, )KOHYIIIBI, KapayIibl CTAHOKTAp/Ia JalbIHAAY KOHE OHJCY. APTHIK JKUEKTI
aJbplll acTay >KoHEe (acoHIbl KadaT any MaKCcaThIMEH KYWEXEHTEKTEITeH KaTThl
OasIKpIMaJIaH KacaJlFaH JaibIHIaMaHbl OHJIEY.

binyre Ttumic: TokapibiK, ¢pe3epiik, Oyprbulay, >KOHYIIBI, KaWpayIlbl
CTAHOKTAPJbIH KYPBUIBIMBIH, YHUBEPCAIBIIK aiIa0yHbIMAApAbIH KYPBUIBIMBI MEH
naijanaHy epexeciH, TUIACTUKTENTeH JKOHE KYMEKEHTEKTEITeH KaTThl OalKbIMaHBI



OHJICY YIIIH KOJJIaHBIJIAThIH, KATThI OaTKbIMAMEH JKOHE aca KaTThl MaTepualaapJaH

»KacaJFaH KaJlayMeH apKayJIaHIbIPbIIFaH KECy KYPaJIbIH Kalpay/IblH TeOMETPHUAICHI MCH
TEXHOJIOTUSICHIH, KATThI OaJKbIMa OYIBIMIIAPBIH jKacayFa KaKETTI YHUBEPCAbl KOHE

apHAyJIbl OaKbLIAY-eJIIIey KYPaIbIHBIH KYPBUIBIMBIH )KOHE OHBI KOJIJITAHY €PEXkKECiH.

KarTh! 6ankeiMa xxoHe Oasty OaJKWTHIH MeTaLIapAaH JKacajFaH
OyiBIMIap sl aXKapiiayIbl

40. Karrsl 6anksmMa xoHe Oady GaIKUTHIH METaJUIapAaH JKacaFaH
OyibIMaapasI akapiaymsl 2-pa3pias

XKywmbic cunarramacel. TexHOMOTHACH OOMBIHIIIA OpPHATHUIFAH YKaOIBIKTapPIbIH
pPEXKUMIHE >KOHE OHJENETIH IUIaCTUHAJapFa KOCBIMINA TajanTaphl *KOK, axapiay,
Ka3blK canajaHAblpy CTAHOKTApPBIHJA >KOHE KeJeMIl AIpiaAl KeMIpJiK eHJIey
CTAaHOKTApPBIHJA JAJIITI koHE Keaip-Oyapipibirel R a 1,25-0,63 (7-8 kinacc Ta3anbiFbl)
KQJIBITITH JOpeXkKesl KaTThl KOPBITIIA KoHE Oasy OadKUTBIH MeTajljapaaH kacalaraH
TUTACTUHANAP/IBI aXapiiay, carajlaHIbIpy KOHE NPl KeMipaik eHaey. CTaHOKTap
MEH Kypajijgapaa OeJeKTepll OpHATy XoHe calbIcThipy. LIlaHXKMHAFBIIITHIPABI,
MUKJIOHIAP/bI, BUIFATYCTAFBIIITAPABI JkKoHE Oacka Ja KbI3MET KOpCETeTiH
XKaOABIKTapaAbl Tazanay. KanablKrapasl KUHAY XKOHE CcyphbinTay. Marepuangapsbl,
JMalbIHIaManap/sl )KOHE JablH OHIMII TachiMaliay. KbI3MeT KepceTeTiH a0 IbIKThI
YKOHE KYMBIC OPHBIH Ta3aJIBIKTHI YCTay.

binyre tuic: 6ip TUNTI a)xapiiay CTAHOKTAPBIHBIH KYPBUIFBICHI, €AQY1p TapasiFaH
KYpajagapablH aTaybl, MIHJACTI JKOHE KOJJIaHy IIapThl, OaKbplIay-eJIIey
Kypaji-caiiMaHJapblHbIH KapamnaibiM »oHE opTalia KypIedl KYpPBUIFBICHI, axapiay
JOHTeJIer1 Typasbl HET13T1 MAJIIMETTEp, pYKcaTTap MEH KOHABIPYIap, AIIIK Jopexkeci
KOHE Kemip-OyabIp mapameTpiiepi (6HIAEY Ta3aldbIFbIHBIH KJIacTapbl) Typalibl HET13r1
MAJIIMETTEP, CATKbIHAATKBIII KOHE Maillay CYMBIKTHIFbIHBIH MIHJET] )KOHE KAaCHETI.

41. KarTsl 6ayIKpIMa xoHe Oasy OalKuTHIH MeTaInapAaH
JKacaJFaH OyiBIMIapabl aXapiaymibl 3-pa3psaz

Kympic cumnarramachl. TeXHOJOTHUsCH OOMBIHINIA OPHATHUIFAH >Ka0IbIKTAPIbIH
PEXKUMIHE >KOHE OHJCNCTIH TUTaCTHHAJapFa KOCBIMINA TajanTaphbl *KOK, axapiay,
’Ka3blK camajaHJbIpy CTAaHOKTAphIHIA >KOHE KeJeMJl MIpUIAl KEeMIPJIK OHJIeY
CTAHOKTapbIHJIa JAJIIT ®KoHE Keaip-Oyasipabirbl R a 0,63-,32 (7-8 knacc Ta3anbIFbl)
KaJIBINTHI JOPEKeNl KaTThl KOPBITHA >KoHE Oasly OanKUTBIH MeTaljap/iaH acajraH
IJIacTUHANApABl axkapiiay, camalaHAbIpy XOHE MipuUal kemipiik eHjaey. Keizmer
KOPCETETIH CTAaHOKTapbl XKOHALY. AXapiiay MOHTEIeKTEpiH OpHATY >KOHE TEKCepy,
KYK KOTEprill MeXaHU3MJIEpAl JKOHE Kypaljapiabl NanijganaHyMeH NUCKTEpAl JKOHE



TapaTtyusuiapasl Ty3ey. MHaukaTop OOMbIHIIA CaTBICTBIPYMEH CTaHOKTapa Kypajjaap
MEH jKapakTapabl, Oemmektepai opHaTy. CraHOKTapaa KalpayMeH KecCKiln
KaJlbInTapeiH Ty3eTy. CTaHAapTThl Kypas-caiiMaHaap MEH apHayJbl Kypalaap. by
KOMETIMEH OHJCY camnachlH Oakbliay. benrineHren TexHoorus OOMbIHIIA OHJIEIETIH
KOCTajaap/ibl, CyCIICH3UsIapIbl )KOHE CTAaHAAPTTHI KypamIarbl acTalap/bl TalbIHIAY.
Onjenerin OyilbIMIapAbl Ta3anay >KOHE MalChI3IaHIBIPY .

binyre Tuic: KaTThl KOphITHA KoHE Oasty OalKUTBIH MeTalJap/laH >KacajlFaH
OyMBIMIApbl TEXHOJIOTHUSUIBIK OHJCYIIH TEOPHUSIIBIK HETi31, KbI3MET KOPCETETiH
AKaOJBIKTApIbIH KYPBUIFBICHL, €pEeXKEeCl XKoHE IAIAIKKE TeKcepy, amOelam >KoHe
apHayJbl Kypajjap MEH >KapakTaplIblH KYPBUIFBICHI JKOHE KOJJAHY epexkeci,
Oakpliay-eJiey Kypaid-caiMaHIapAblH JKOHE acHalTap/blH MIHJETI JKOHE KOJIJdaHy
epexeci, axxapiiay JOHTEIEKTePIH TEeKCepPy TOCLIACpl KOHE OHJACNICTIH MaTepHuaiiap
MEH OHJIey Ta3ajbIFblHA Kapail oJiaplibl KOJIJaHy IIapThl, OHAEY MPOIECCIHIH
napaMeTpiepl >KOHE OHBIH ©HIM calachlHAa JKOHE OIPKENKUIINHE 9cepi, KOpbITIIA
MapKachlHa, KaJbITapbIHA KoHE OYMBIMHBIH Tajam €TeTiH KaCUeTTepiHe Kapail eHey
PEeXKUMIEPIHIH TaHAay epekecl, KOJJaHbUIATBIH MaTepualaapAblH, axapiay
JOHTCIICKTEPIHIH KOHE KaJIJILIKTapIbIH CUIIaTTaMachl, HET13T1 KacHUeTTep, OHJCICTIH
MatepuasgapablH Oenruiepi MeH Kypambl, JalblHaamaiap MeH OYHbIMIapbiH
Oeunrinepi, CHIHBINTAY KOHE TEXHUKAJBIK TajJanTapbl, akayAblH TYpi MEH ce0ebi, OHBI
KOIOJIBIH TOCUI, CTaHJAAPTTHI JKEMIPJIK KOCHalap/blH, CYCIEeH3USIaAPbIH,
nacTajapblH, Ta3alayIlbl JXOHE JKYFBINI EPITIHAUICPIIH KYpaMbl MEH KAaCHeTI,
pyKcaTTap MEH KOHIBIPFbUIAP, TOJIIK JOpexkeci dKoHe Keaip-Oyabip mapametpiiepi (
OHJICY Ta3aJIbIFBIHBIH KJIACTapPhI).

42. KarThl 6ayIKeIMa xoHe Oasy GalKuTHIH MeTaIUIAapAaH JKacaFaH
OyifbIMaapasl axapiaymsl 4-pa3pas

JKymeic cumarramacel. TeXHOIOTHIACH OOWBIHIIIA OPHATHUTFAH JKa0IBIKTApIbIH
pPEXUMIHE >KOHE OHJCNCTIH TUTaCTHHAJapFa KOCBIMINA TajanTaphbl KOK, axapiay,
’Ka3blK camajaHJbIpy CTAaHOKTAphIHIA >KOHE KeJeMJl MIpUIAl KEeMIPJIK OHJIeY
CTAHOKTAPbIHJA JOJAIT1 skoHe Keaip-OyasipabiFbl R a 0,32-0,16 (7-8 kinacc Ta3anbiFbl)
KaJIBINTHI JOPEKeNl KaTThl KOPBITHA >KoHE Oasly OalKUTBIH MeTalJapliaH acajraH
IUIACTUHAJIAP/bI, WIEKTEY TaJIIbIKTapAbl, MIMIH OeJeKTepiH XoHe Oacka Ja
OyipIMIapIbl axapiay, camaJaHAblpy >KoHE JIpiiaAl kemipiik eHuey. Keizmer
KOPCETETIH CTaHOKTapAbl keHjey. MHaukaTop OOMbIHIIA CaNbICTHIpPYMEH (HacOHIbI
MIIIHAL aXapiay JeHTeIeKTepiH, JUCKTEP MEH TapaTylIbUIap bl TAHIay )KOHE TEKCEPY
. Cranokra KalipayMeH (acoHIbl KECKIIll KaJbIITapblH TY3€Ty. Ajkapiiay >KoHE
camaja”abIpy, oJapasl OyHbIMIapFa KOWBUIATEIH KOCKIMIIIA TaJlallTapFa Kapail peTTey,
OHBIH 1IIIH/I€ CTAHAAPTTHI eMecC MalbIHAaManIap/pl Naiganany >KOHE aKayabl TY3€Ty



Ke3iHJe MpoIlecc mapameTpiepiH TaHaay. Exi ka3plkTa MHAMKATOp OOWBIHIIA
CaNBICTRIDYMEH CTaHOKTapia OemNIIeKTepJi OpHaTy. ApHayjibsl acmanTap MeEH
ONTUKAIBIK KYPBUIFBUIAPJIBIH KOMETIMEH OYHBIMIApABbIH OJIIEMIH JKOHE OHJICY
canacelH Oakplnay. YIbTpaAblOBICTHI Ta3ajlay KOHABIPFBUIAPBIHAA OyHBIMIapibl
Tazajay JKoHeE XKyy. OHJIeJeTIH KOocmanap/ibl, mactaiap/bl, CyCIeH3UsIIap MEH KYFBIII
epITIHAIEePIl apHAydbl TEXHUKAJBIK Tajantap OoubIHINA naibiHAay. KpI3MeT
KOPCETINETIH JKa0ABIKTHIH JKYMBICHIHAAFHl aKayJIBIKTapbl AaHBIKTAY KOHE JKOIO JKOHE
OHBI KOHJIEYTE KaThICY.

binyre Tuic: XOoFapbl JOJIIK J9pexkeneri OyMbIMIaapabl eHIeYy YUIIH
KOJJAHBUTATBIH CTAHOKTAp/bl, OaKpuIay - OJIIIey achanTapbl MEH KypaldapbiH
TIONJIIKKE TEKCEePY KOHE JKOHJEY €pexeci, KYPbUIFbIChI, KHHEMATUKAIBIK TOCIMI, OHJCY
MIPOIIECCIHIH MapaMeTpepi KoHe OVibIMIapFa KOChIMIIIA TalalTapAbl KAMTaMachi3 €Ty
YIIIH HEeMece apHalbl JKEMIpJIK Tactajgap MeH Kocmajapbl TY3€Ty Tocuiaepi,
OyWBIMIapAbIH apHaibl TamdanTapbl Ke3iHJIe KOJIJAHBUIATHIH MaTepuangap MeH
akapyiay JOHTEJIEKTEp/AlH CUIAaTTaMachl, >KOFaphl JQIIIK Jopekeci OyilbiMaapbiHa
KOMBIIATHIH TEXHUKAJIBIK TajJamTap.

43. KarThl 6aKeMa xoHe Oasy OanKuThIH MeTaInapAad
JKacaJFaH OyiBIMIapabl aXapiayIibl S-pa3psaz

Kymbic cunarramachkl. JKorapsl )koHE aca *OFaphl AJIIK J9PEKECIHE axapiay,
OPTYPJTI TUNTI @kapiiay »KoHE Ka3blK CalalaHIbIPy CTAHOKTAPhIHAA KATTHI XKoHE Oasy
OaJIKUTHIH METaJJap/iaH ’KacajlfaH IUIACTHHANAP/bI, WICKTEY TAJIIIBIKTAP/AbI, MIlIiH
oemmektepin R _a 0,32-0,16 (7-8 xiacc TazanbiFbl) Keaip-Oyaplp MmapameTpiMeH
BICKBLIAY KOHE camajaHiblpy. Epekiie KacueTrTepiMeH apHayybl CTaHIAPTThl eMec
KYpPaMHBIH KaTThl KOPHITHAIIAPEIH OHJLY. OHJCY MMapaMeTpJICpiH TaHIAy JKOHE OHICY
npoiieccinae OYMBIMHBIH (KapaKThIH) TEMIIEpaTypaChIHBIH HeMece KOJIaHbLUIAThIH
MaTepUuaiapAblH KacUETTEpIHIH e3repyiHe OalJaHbICTBl PEeTTey.yII Ka3bIKTa
CaJBICTBIPYMEH CTAHOKTapja OeJmieKkTepal OopHaTy. JTaloHAap MeH Oakpuiay
OYMBIMIApbIH JalbIHAAY.

binyre tuic: KaTThl KOopbITHanapAbl OHIIPY *KOHE KOJJAHY HEri3aepl, KaTThbl
KOpBITHANAPbIH (DU3UKAIBIK KACHUETTEP]1 *KOHE OHBIH OHJICY PEeXHMIHE dcepi, aca
KOFaphI OJAIK Jopekene OYbpIMIapabl OHACY YIIH KOJJIAHBUIATBHIH a)kapiiay >KoHe
’Ka3bIK calajaHblpy CTAHOKTAPBIHBIH KOHCTPYKTUBTI €PEKIICTIKTEPl KOHE TOIIIKKE
TEKCepy epekeci, CTAHOKTapAbl JKOHICYMEH OailIaHBICTBI ecenTep, KypAeli
OaxpuIay-oJIIey Kypal-caiiMaHAapblH OanTay JKOHE PETTey epeKeci, CTaHIapTThl eMec
KOpBITITAIApAbl HeMece OYHbIMIapIbl OHJCY Ke3iHJe OepiareH OyibIMIapbiH
KAaCHETIH KaMTaMachl3 €Ty YIIH OHJILY PSKUMACPIH alKbIHIAY epexkKeci.



44. KarThl 6ayIKpIMa xoHe Oasy OalKuTHIH MeTaInapAaH
JKacaJFaH OyiBIMIapabl aXapiaymibl 6-pa3psaz

Kympic cunatramachl. Aca >KOFaphbl JJIIIK JOPEKECIHIC axapiiay, apHaibl )KoHe
oM0Oe0ar, OHBIH INIIHJE aBTOMATTHI JKOHE >KapThlJlay aBTOMATTHI CTaHOKTapja
TEKCEPLITeH TEXHOJIOTHS KOHE OH/JICY JKOHE OHJENETIH Kypal-calMaHAap/IbIH PEXKUMIH
TaHJayJbl KaXET E€TETIH TEeXHOJIOrusjap OOWBIHIIA KATThl XKoHE Oasy OalKUTBIH
MeTajJap/iaH JKacaJiFaH IUIAaCTUHAJIAP/bI, KOIIpMeNep/l, dTaJoHAapbl, MaTpUla
AJIEMEHTTEPIH, TyaHCOHAAP/Ibl, IKCUEHTPUKTEPAl, OLTIKIIENep i, MIIiH OeIIIEeKTepiH,
COHJIaii-aK caparnTaMalblK, Oipereiinik, Oaransl OOIIMIEKTEp MEH Kypai-cailMaH ap/Ibl
R a 0,32-0,16 (7-8 kyacc Ta3aiblFbl) KeAIp-OYAbIp MapaMeTpiMEH BICKbLIAY KOHE
canananabipy. KaxerTi ecentep/i OppIHIayMEH CTAaHOKTAP/bI )KOH/IEY .

binyre Ttuic: opTypii THUNTI a)xapiay CTAaHOKTapbIHBIH KOHCTPYKLMSICHI KOHE
TIIIKKE TEKCEepy eperkeci, aca Kypeli OeekTep MeH Kypai-caiMaHaap/sl OpHaTY,
OeKITY >KOHE aca Kypzenl OeseKkTep MeH Kypaji-caiMaHIap bl CaIbICTBIPY TOCLIACDI,
OHJCY JKYUENUIriH Oenruiey ojici, aiMac Kypaid-calMaHIapbhiH 1pIKTEY SJICTEI,
Kypaji-caiiMaHJap KalmblH TaHJay, TYHIpIIIKTeNny, OalaHbICy, HIOFBIPJIaHy >KOHE
alaMacThl TYHIp cumaTTamachl, KypJedl MIIHAEepl eHAey YIIIH aJMacTbl axkapjay
TOHTEIEKTEPIH TOJTHIPY €pekeci KOHE Tocliepi, OHJCNICTIH MaTepualiap bl
(bU3MKaTbIK-MEXaHUKAJIBIK KacHUEeTi, OeJIIIeKTep/ll OpHATy KoHE OHJALY Ke3iHIe
akaynblH Taiga Oomy cebemTepi, OHIACYIIH AAJIITIHE >KOHE Ta3ajbIFbIHA KETY
ToCUIAEPI.

"Kartel 6ankeimManap, ayslp OalKpiMa MeTalgap MEH YHTAaK Tay-KeH eHIMIEepi
eHIpici" OelMIH/IEe KapacThIPbUIFAH KYMBICIIBI KOCINITEPl aTayJIapbIHBIH, OJapablH
1969 xone 1975 xpuinapel mbFapburad Koiaansictarbl BTBA GoiibiHIIA aTayniapsl
kepcerinred Tiz0eci BTBA-HBIH (8-mbIFapeuibiM) S-06iMiHIH 8-KOCHIMIIIACKIHIA
KEJITIPIITEH.

Kocintepain, 6emiMaepaiH ©3repTUIreH aTaybl )KOHE 0JIap €HTI31ITeH MIBIFAPbUIBIM
Hemipinepi kepcetiireH BTBA-ubiH konmansictarbl "KarTbl OalKpiManap, aybip
OasKkpIMa MeTajjap MEH YVHTaK Tay-KeH eHiMaepi eHAipici" OeniMiHAEe KO3IeNTeH
KyMbIciibuIap kocintepiHiH Tizoeci BTBA-ubH (8-mbIFapelabiM) S5-0eniMiHIH 9-
KOCBIMILIACBIHAA KENTIPUITeH.

6. DIEKTPOATE OHIMIEP OHIIpiC]
Kyiinipy xoHe rpaduTTey NCIITEPiHiH THEYIII-TYCIpyIIici
1. Kyiinipy xoHe rpaduTTey NemTepiHiH THEeYIi-Tycipymici 3-pa3psaz

XKympic cunarramacel. CychiManbl Matepuaniapja 3MeKTPOATh OHIMAEPIIH
nablHaaManapbld nemrepre 0epy. Tycipuiren eHiMal alaHaapra Kajay >KOHE OHbI



taceiManiay. KemikTi MexaHuzMmiepre KbI3MET KOPCETY JKOHE OHBI JKOHJIEYTe KaThICY.
[Temrrepain kymoe3ine kKym ce0y. CTpomalibIbIK KYMBICTAPbl OPBIHAY.

binyre Ttuic: sneKTpOATH OHIMHIH JalbIHIAMACHIH KYHIIPY *KoHE TpadUTTEeyIiH
TEXHOJOTHUSIBIK TPOIECCIHIH MOHI, CYChIMajbl JOHE KbUIY OKIIayjay
MaTepUaIAapAblH TypJepi, oJapblH KYHaipy koHe rpaduTTey MPOIECCiHAET! peodl,
AJIEKTPOATHI OHIMII Kajlay, TaChIMaJIJIay €PeKeci, CTPOITAY epexec.

2. Kyiinipy xoHe rpadurrey nemrepiis,
THEYIIi-TYCipymIici 4-pa3psan

Kymbic cumatraMachl. BUTIKTIIINT aHAFYPIBIM KOFAphl TEYIII-TYCIPYIIiHIH
O0acUIbUIBIFBIMEH KYHJIPY JKOHE rpaduTTey MelTepiHe dSJIEKTPOATH OHIMHIH
JadbIHAAMaNapblH THEY JKOHE oyapibl memTepaeH Tycipy. Ilemrepai Tueyre
naiisinaay. Ilemrepre cycpiMansl )KoHE KbUTY OKILAyJlay MaTepHalapblH TUEY KOHE
Tycipy. Ilemrepre, Tuey MmexanuzMaepiHe KbI3MET KOPCETY, OJIap/bl KOHIECYTe KaThICy

binyre Tuic: KbI3MET KOPCETETIH Ka0bIKTap MEH MEXaHU3MJIEP/I1H KYPBUIFBICHI;
NEeMTep/ll CaTKbIHAATY JKYHecl, CyChIMaJIbl XKoHE KbUTy OKIIayJiay MaTepHallIapablH
KYpambl, TYpi, KYWJIIpY sK9HE rpaduTTey MPOIECCIHACTI OJap/IblH peli, OHIM caracbiHa
3USHIBI KOCTANAPJIBbIH dcepi, AIEKTPOATH OHIMHIH JalbIHIaMalapbiH, OJIapJIbIH
MeJIIIepiHe Kapail THeyiH OelTrUIeHTeH ToCciMi, KaMepaliapra JalblHaaMallap/bl THEY
KOHE TYCIpy TocUIaepi, CyChIMajbl MaTEpUAIAAPABI TUEY TICLI1 )KOHE epeskec, oJIey
KYypaJIJapblH KoHE aclanTapblH Naiialany epeect.

3. Kyiigipy xoHe rpaduTTey MEIITEPiHIH
THEYIIi-TYCipyIIici S-pa3psan

Kympic cumatramachl. DJIEKTPOATHI OHIM JallbIHAaMaTIapblH KYHIIPY >KOHE
oiiMaJiay TIEIITEPiHE THEY KOHE OJIAPbI MEMITEPACH TYCipy. benriaeHreH 3JeKTpoaTH
OHIM JalibIHIaMalIaphIH THEY TOCIMiHE COMKEC DIEKTPOATHI OHIM MalbIHAaMaTapbiH
NelmTepre TUEY >KOHE TYCIPY HOYPBICTHIFBIH TEKCEPY. OHIM KOHE CYyChIMAaJbl
MaTtepuaiiapAblH camnacelH Oenriiey. KpI3MeT KepceTeTiH KaOIbIKTapbliH
KYMBICBIHIAFbI aKAYJIBIKTap bl aHBIKTAY JKOHE KOTO.

binyre Tuic: KbI3MET KOPCETETIH XaOIbIKTap MEH THUEY MEXaHU3MIEPIHIH
KOHCTPYKTHUBTIK €PEKIIeNITi, ra3KyObIpIapbIlHbIH THAPABIUKAIBIK JKAIMKBIIITAP IBIH
TOCIMI, DJIEKTPOATHI OHIM JadbIHIaMalIapblH THEYAIH OCJITUJIEHreH ToCiMi, THEJIETIH
KOHE TYCIpUIETIH OHIMHIH camachlHa, JalbIHIaMalapabl TUEYTE KOWBIIATHIH TaJamnTap,
KOHE THEY CalachbIHBIH KYWAIPY KOHE rpaduranusiiay MmpolecciHe acepi, KyHaipy
XKoHE TpadUTTEyAIH TEXHOJOTHUIIBIK MPOIIECCIH KYPTi3y epexeci.



ITicmre — GaJIKBITYIIED
4. Tlicme - OankpITYyms! 3-pa3psa

KymbIic cunarramachl. BITIKTUIIN aHAFYpIIbIM SKOFaphl MiCIe-0anKbITYIIBIHbIH
OacIIBUTBIFBIMEH MICTICH] OANKBITY JKOHE CYCBI3aHIBIPY Tpolieccin xkyprizy. [licneni
nicre-0anKpITyIapFa Tuey. butyM tacymibuiapaad micreni Tery. [licneni 0anKpITyIbIH
TeMIlepaTypaiblK pexxumiH Oakpuiay. Ilicrieni eHAIPICTIH Keneci ydackKelepiHe
tancelpy. Ilicre-0ankpiTynapra, cCOpFblUIapFa >KOHE HICIE KOMMYHMKaLUsIapblHA
KbI3MeT KepceTy. KpI3MeT kepceTeTiH KaOIbIKTapAblH >KYMBICBIHIAFbl aKayJIbIKTHI
aHBIKTAY JKOHE 7K010. TeXHUKaJBIK Ky’KaTTaMaHbl XKYPrizy.

binyre THic: KbI3MET KOPCETETIH 3Ka0bIKTap IbIH KbI3MET MPUHIUIIIH, OYJIbl, ayallbl
, JKOHE TMiCIe KOMMYHHUKAIMSIAPBIHBIH TOCIMi, MICIEHIH HEri3ri KOMIOHEHTTEPI,
micrieHl micne-0ankpITyJIapra TUEY HopMalaphbl, OaJIKbITYy TEMIIEPATYypachl KOHE MICIe
carmacblHa KOMBUIATHIH TajanTap, OaKbulay-eJiey aclanTapblHbIH KYPbUIFBICHI.

5. ITicne — GayKBITYIEI 4-pa3psay

Kymeic cunatramacsl. [licrieni 6anKpITy )KOHE CYCHI3JaHABIPY MPOIIECCIH KYPri3y.
[TicneHni GanKBITYJIBIH TEMIIEPATYPAJIBIK PEXKUMIH peTTey. BalKbITy MpOIeCcCiHIH
asKTalyblH Oenriiey. ABTOMaTHKa >KYMbICBIH Oakpuiay. IlicmeHi kemeci eHAIPICTIK
ydacKeJepre yakbIThIH/Ia TalChIPy/Ibl OaKbLIay.

binyre Tuic: KbI3MET KOPCETETIH *KaObIKTapAblH KYPBUIFBICHI, dKYMBICHIHIAFbI
aKAyJBIKTApAbl aHBIKTAY JKOHE JKOI0 TOCUIAEpi, Mmiche-OalKpITyJIapFa MIiCIeHl THEY
HOpMaJiapbl, OpHATHUIFAH CUTHAJIN3AIIHS )KOHE aBTOMATHKA TOCIMI.

6. DnekTpoaTH oHIMII Oacnanaynrsl 3-pa3psin

XKymbic cumarramachl. BUTIKTUIIN aHaFypJibIM JKOFapbl OacrnanaylibIHbIH
OactIbUTBIFBIMEH KayTTHUIBIFBI 1500 TC nmeiin Oacmakrapja 3JeKTPOATHl OHIM1
Oacnanay mpolecciH Kyprizy. Tanray MammHanzapbiHa KoHE KOCAIKBI JKa0 bIKTapFa
KBI3MET KopceTy. MuKcepre MaccaHbl THEY JKOHE TYCIpy, OHBI apallacThIpy. MaccaHbl
Oacnak IUIMHIpIHE THEY. MaccaHbl TanTay oHe TepMocTarTay. OHIMHIH OacrakTaH
IIBIFYBIH OaKbpUIay. bacmananFaH eHIMJII CAJIKBIHAATY JKOHE TachIManiay. AHOITHI
OacmakTapra HUIIETBl OPHAIACTHIPY JKOHE TYCIpy. MYHIIITYKTHI )KOHE MaTPUIAHBI
ayBICTBIPYFa KOHE KBI3MET KOPCETETIH Ka0 IbIKTap/Ibl )KOHIEYTEe KATHICY.

binyre THic: KbI3MET KOPCETETIH OacmaKTap/IbIiH KbI3MET MPUHIIANITEP1, MUKCEPIIH
KYPBUIFBICBIH, MACCAHBI THUEY, TYCIPY KOHE CAIIKbIHJIATY €pexeci, apajlaCKaH MacCaHbIH
camacblHa KOWBUIATHIH TajlanTap, Oacrajiayra »KaTaThlH MAacCaHBIH CajMarbl KOHE
KeJeMmi.



7. DnekTpoATH eHiMAL Oacmanaynrsl 4-pa3psin

Kywmpic cunarramacel. Kyarteutsirbl 1500 TC neiiin 6acmakrapia 3JI€KTPOATHI
eHIMI1 Oacmajay TPOLECCIH JKyprizy. bBumKTiairT aHarypiabiM  KOFaphl
OacmanaymblHBIH OaclIbUIBIFBIMEH KyaTThUIbIFRl 1500 Tc-ten 3000 TtCc peiin
Oacmakrapaa dJIEKTPOATH OHIMI, KyaTThulbiFbl 3500 TC neiiiH GacmakTap/bl apHANbI
eHIMJI1 Oacmanay MpoIeCCIH Xyprizy. bacmakrapra >koHe KOCAJIKBI KaOJbIKTapra
KbI3MET Kepcery. benrinmi emmempaeri OyitbiMmapabl Oacmanay yuriH OacmakTapibl
peTTey koHe oHAay. bacnanayapiH TeMmneparypasblK peXUMIH TaHJAy JKOHE PETTey.
OHIMHIH HIBIFYbIH Kajaranay »koHe Oacmajnay camachlH Oakbuiay. MyHIAIITYK TEH
MaTpHIaHbl aybICTBIPY. MyHIIITYKTa OEplIreH MEHIIIKTI KbICKIMIBI cakTay. Kpi3meT
KOPCETETiH JKa0IbIKTBIH KYMBICHIHIAAFBI aKayJIBIKTHl aHBIKTAY JKOHE KOF0. TeXHUKAIIBIK
Ky’KaTTaMaHbl KYpPrizy.

binyre Tuic: KbI3MET KOpCETETIH Oacmakrap MEH KOCaJIKbl >KaOJBIKTapAbIH
KYPBUIFBICHI, Oacranay MpoIecCiHIH (U3UKAIbIK MOHI, OacmansaHaThIH MaCCaHbBIH
WIEMJIUIITIHE ocep eTeTiH ¢akTopiap >KOHE OHbl apTThIPY TocuUIAepi, Macca
IIBIFBICBIHBIH HOpPMAJaphl, akay TypJiepi ®oHE OHBIH AJIJIBIH ATy KOHE KO0 TocIaepi,
Oacniayiay Ke3iHJer1 KaXeTTl KbIChIM, OJIIIey Kypajaapbl MEH aclanTapblH Maiiganany
epexenepl, 6acnanayablH TEeMIEpPaTypalblK PEKUMIH PETTEy TICUIAEpl, Macca MEH
OacrnajaHFaH ©HIM calachlHa KOWBIJIATHIH TajanTap.

8. OnexTpoTH OHIMAI Oacmanaymsl S-pa3psz

Kywmpic cunarramacel. Kyarteutsirbl 1500 tc-ten 3000 tc aeliin Oacmakrapaa
AJIEKTPOATHI ©HIMII, KyaTThulblFbl 3500 TC neifin OacmakTapibl apHailbl ©HIM/II
Oacmanay TpOIECCiH >KYpri3y. BUTIKTUIIN aHaFypiabIM KOFaphl OacraiaylIbIHbIH
OacibUIbIFBIMEH KyaTTbUIbIFBI 3500 Tc-TeH xoFaphl OacnakTapa MeKTPOATHl OHIM/IL,
JIPLT KaJIBITITACTHIPYIBIH KOJIKTI-TEXHOJOTHSUIBIK JKETICIHIE ipi rabapuTTi aHOMITHI
OyiokTapapl Oacnanay MpoLecCiH KYPrizy. AHOATHI OJIOKTapAbIH AIPLT KAJIBIITACTHIPY
KOJIIKTI-TEXHOJIOTUSUTBIK KEJICIHIH J>KEeKeJIeTeH arperartapblH Oackapy. benrimi
emmeMieri OyibpiMaapasl Oacrmanay yiiiH OacmakTapabl peTTey JKOHE OHJay.
BacnanaynplH TeMnepaTypaiblK peKUMIH TaHAay KoHE peTTey. bacnakrapian eHIMHIH
IIBIFYBIH KaJlarajiay >koHe Oacraniay camachlH kejien 0akpuiay. TanOanay OJ0KTapbiH
OpHary.

binyre Tric: KbI3MeT KOpPCETETIH OacmakTap MeH ipi rabapuTTi aHO ] OJTOKTAPHIHBIH
TP KaJIBIITACTRIPY KOIIKTI-TEXHOJOTHSUIBIK JKEJICIHIH JKEKeJereH arperaTTapblHbIH
KYPBUIFBICHI, aHOJATHI OJIOKTApbl CAJTKBIHIAATYABIH KOIIKTI-TEXHOJIOTHUSIIBIK TOCIMi
YKOHE MaccaHbl Aipi1 Oacnaiay KOHABIPFbIIAphIHA OEpy, Macca MeH OacliajlaHFaH OHIM
carachblHa, COHJal-aK Oacrnanay TeXHOJIOTUSIChIHA KOHE OacnajaHFaH apHalbl ©HIMHIH



camachlHa KOWBUIATHIH TaJlallTap, aBTOMATTHI KOHE KOJIMEH 1CTE€Y PEKUMIHJIE aHOJITHI
OJIOKTapAbIH IIPUT KAJIBINITACTBIPY KOJIKTI-TEXHOJIOTUSIIBIK JKEJIUIEPIHIH arperartapbiH
Oackapy epexeci.

9. OnexTpoATH 6HIMAI Oacmanaymsl 6-pa3psan

Kymeic cunarramacel. Kyartsuibirel 3500 Tc-TeH »kofapbl Oacnakrapnaa
AJEKTPOATHI OHIMI, IIPLIT KAJBINTACTHIPYIBIH KOJIIKTI-TEXHOJIOTHSIIBIK KEeTICIHIE 1Pl
ra0apuTTi aHOATHl OJIOKTapAbpl Oacmanay MNOpoLecCiH XKyprizy. bacnamaynabig
TEXHOJIOTHUSIIBIK TTPOLIECCIH TaHJAy MKOHE CAKTalTyblH OaKbliay: KbICHIM, TEMIIEpaTypa
KOHE Macca cajmarbl, Oacrnayiay yakbIThl XKoHE AIpUT TazaiblFbl. Jipin 6acnanaypiH
TEMIIEpaTyPATIbIK PEeKUMIH peTTey. JKeml )KYMBICHIH JKOHE JailblH OHIMHIH IIBIFYBIH
Kajmaranay. EH JKOFapbl THIFBI3ABIKIICH WHAYKIUSHBI allyFa Jipin OacmaKTapbIHBIH
KOHJIBIPFBIIAPBIH OHJIay. bacnananran eHiM camacklH Oakpliay. DJIEKTP TOCIMAEP/IiH,
aBTOMAaTHKa TOCIMJICPIHIH >KOHE CUTHAJM3AIIUSHBIH, aCTUpallds MEH KeJACTKIIITIH
KyHenepiH Kapay xkoHe Tekcepy. JKeml 'KOHE OHBIH KEKEJIETCH arperarTapbiHbIH
KYMBICBIH/IA aKayJIBIKTAp/Ibl aHBIKTAY KOHE KOIO.

binyre THic: aBTOMATTHI )KOHE KOJIMEH 1CTEY PEKUMIHJIE aHOATHI OJIOKTApABIH A1p1JT
KQJIBIMTACTBIPY  KOJIKTI-TEXHOJOTUSUIBIK ~ KEJIUIEPIHIH  KYPBUIFBICHL  KOHE
KMHUMATHUKAJIBIK TOCIMi, Oackapy epexeci, Oipia Oacmanay KOHABIPFbUIAPBIHBIH
TEXHOJIOTHSUIBIK CHUIIATTaMachl, Ipia Oacmanay mapameTpiiepl KOHE OHIM carachiHa
ocepl, TeMIepaTypaiblK PEeXUMIl PETTEY kKoHE OHbl OaKblLIay TACUIAEPl, Macca MEH
MIBIFAPBUIATHIH OHIMHIH CanachblHa KOWBIIATHIH TajanTap.

ONeKTPOATH 6HIM clrecapi
10. DnexTpoATH ©HIM Clrecapi 3-pa3pszn

Kymbic cunarramacel. OpTypil rpadurTi OesieKTep MeH OyHbIMIapibl
clecapliblK OHJIEY OHE METaJl KEeCyIlll CTaHOKTapibl Mmaiiganana oreipsim, 11-13
KBanuTeTTEp (4-5 MONIIK KJIacChl) OOMBIHINA 3JEKTPOATH OHIM OYHBIMIAPBIH KUHAY.
KapamaitbiMm KeckiHi ciecapiiblK >KOHE KECKIII Kypal-cCaiMaHAapbsl Kahpay >KoHe
TONTHIPY. KbI3MeT KepceTeTiH Ka0abIKThI IEMEHTTEYTE KaThICY.

binmyre Twic: eHIENETIH JIEKTPOATH MaTePHAIIAPILIH KACHUETI JKOHE OJIap bl
OHJICY TOCUIZEpPl, pyKcarTap MEH KOHIBIpYJap, KapamaibIM >KOHE opTaiia Kypaeli
cei30anap MeH HoOaiapApl OKY, ©HJAENETiH OyWbIMIapra KOWBUIATBIH TanamnTap,
ciecapliblK, KECKIIl >kKoHe OakKpUIay-eley Kypal-CaWMaHIApbIHBIH MIHACTI JKOHE
naianany epexeci.

11. OnexTpoxTsl ©HIM ciecapi 4-pa3psy



Kymbic cunarramacsl. ['padutti 6emmiextep MeH OYHBIMAAP/IBI ClIeCapIbIK OHIEY
xoHe 7-10 kBamuterrep (2-3 ONAIK Kiacchl) OOMBIHIIA BJIEKTPOATHI OHIM
OyitbiMaapbiH >kuHay. CHUIUIHUpPICHTeH OOJIIEKTepl CciecapiblK OHJACY. ©3apa
eJIIIIeM/IEp MEH T€OMETPHSUIBIK TapaMeTpiiepMeH OaliaHFaH mrabiaoHgap OOWMBIHIIA
KYpJAeni KecKiHal OyibpIMaapbl OWbIN Kecy >koHe erey. bipHeme Oeiinmi »xoHe
eJIIIeM/II OpTallla )oHE KypJiell KECKIHIl KeCyIlll Kypall-calMaHaapabl Kaipay jkoHe
camanasapIpy.

binyre tuic: pykcat Oepy >kKoHE KOHABIPY XKyieci, Kypaeni chiz0anap MeH
HOOalmapAbl OKy, OHACNIETIH OyHbIMIapFa KOWBLIATHIH TaJlalTap, ciecapiiblK, KECKIIII
XKoHE Oakpliay-eJjliey Kypal-caiMaHIapAblH KYPBUIFBICHI JKOHE KOJJIAaHY epexeci,
OeJteKTep 11 OenTiiey ToCcUIIepl MEH epexect.

12. OnexTpoxTH ©HIM ciecapi S-pa3psy

XKymbic cummarramacel. Jlekamanap OoiibiHIIa 5-6 kBanutertep (1-2 moaik Kiracchl)
OotiprHIIa TpadUTTIH Oaraibl MapKajJapblHAH JKacalFaH OeJIIeKTep MeH OYibIMIapabl
ciecapiblK oHiey. [ epMOTBIFBIHAAY alIbIHA JKayallThl TOpanTap MeH OyHbIMAap/Ibl
KUHAY, PETTEY, ChIHAY KOHE TaTChIPY.

binyre Tuic: TeXHUKANBIK OKY, JEKalalbl >KYMBICTApJbl KYPri3y TOCIIAEpi,
reOMETPHUsl MEH TPUTOHOMETPHUS HEri3/Iepi, OHJACNETIH AJIEKTPOJATH OHIMHIH KacueTi
MEH TEXHOJOTHUSICHI.

ONeKTPOITHI OHIMI MEXaHUKAIIEIK, OHACHTIH CTAHOKIIIHI
13. OnexTpoATH 6HIMII MEXaHUKAIIBIK 6HACHTIH
CTaHOKIITHI 2-pa3psz

XKymbic cunarramackl. TeXHUKANIBIK TananTapra CollKec TOKapibl, (ppe3epiik,
akapyiay >koHe Oacka jJa MeTajul KeCyllli CTaHOKTapJa, JKapThlIail aBTOMAaTTap/a,
JUCKLJII ’KoHE Tachallbl apajap/a KapanaibIM IIaFblH radapuTTi OeeKTep/Ii oHIey.
Kecy pexxumuepin eHaey xyuenunirin cakray. [{lunmuaap OeTin Kaiipay >KOHE KBIDY.
TikOYpBIIITHI, CHIPTKBI JKOHE 1MIKI PagdyCThl, KeMepJep/l, CaHbLIayJapJibl *KOHE
KBIpAIBIKTap bl ppe3epiiey. Kei3aMeT KopceTeTiH CTaHOKTap Ikl )KOHLY JKOHE OJIapbI
AKOHJIEYTE KaThICY.

binyre Tuic: cTaHOK KYMBICBIHBIH HPHUHIIUIN, ©HIMAl OHICYIIH YTHIMJIbI
pexXUMIIEpl, OHIEIETIH MaTepHaIAapblH HETI3T1T MEXaHHUKAJIbIK KacHUeTTepi, KEH
TapajgraH KypajadapAblH, KaJbITBI JKOHE apHalbl Kecy Kypall-cailMaHIapbIHBIH
KYPBUIFBICHI )KOHE KOJIJIaHy IIapajapbl, Kecy OYpBIIITaphl, KECKIIITEP/l, OYPFbUIAPIbI,
dbpe3nepai, AUCKUII KOHE Tacmlajbl apajapabl Kailpay JKOHE OpHATy epexeci,



KaparnaibiM Oakpliay-eJliey Kypai-caiMaHaapbl MEH aclanTapbliHBIH MIHACTI KoHE
KOJIJJaHy IIapTTaphl, KapamabiM cbi30ajgap MeH HoOailinapAbsl OKY, ©HIMJ1 OHJEY
Ke31HJIeT1 aKayJapblH ce0ebi )KoHe oapabl ajlAbIH ally TOCLIACI.

Kymbic yariiepi:

1) duckrep, guanentep auamerpi 350 MM AeifiH — Kecy;

2) KaibIKIanap1bIlH TOCSHIII OPTAIBIFBI )KOHE KaKIMaKTaphl rpaduTTi — MaibIHaAY;

3) O3ekuenep auamerpi 150 MM nieitin — eHey;

4) Optypii guameTtpil TyTikTep koHe Kumachkl 200 x 200 MM JeiiiH KBaapaTTh

OJIOKTap — OHJEY.

14. DOnexTpoaTH OHIMII MEXaHUKAJIBIK, O6HACHTIH CTAHOKIILI 3-pa3psan

XKywmpic cunmatramachel. Onmieymn Kecy Kypal-caliMaHAapbl jKOHE apHAaibl
Kypajaap/ibl KOJJaHYMEH TOKapibl, dpe3epiik, axapiay koHe Oacka J1a MeTasl
KeCyIlIl CTaHOKTapja, apThUlail aBTOMATTapja, AWCKIJI OHE Tacmaibl apanapja
CBIPTKBI TMAMETPi OOUWBIHINIA ipi Ta0APUTTI AIEKTPOATAPIBI JKOHE OpTamia Kypaeni
marbIH radapuTTi OemmekTep/l eHaey. KoHycThIK O€TiH Kalipay skoHe KbIpy. OpTYpJi
KECKIHJIl CBIPTKbl KOHE 1MIKI >XKa3bIKTapabl (pesepney. CtaHOKTapabl OHIAY,
TEXHOJOTHSUIBIK KYHEIIKTI JKOHE Kecy pexumiepin Oenriney. Eki »ka3pikra
CaNBICTBIPYMEH SPTYPIl Kypasigapaa OeeKkTep/ii OpHATy koHe OekiTy. CTaHOKTapbl
KOHJICYTE KaThICY.

binyre Tuic: KbI3MET KOPCETETIH CTAHOKTApJbIH KYPBUIFBICHI, ©HIEIETIH

MaTepHaIapAblH TYpJEpl >KOHE HEri3ri KacueTTepi, apHaibl KypaliaaplblH
KYPBUIFBICHI KOHE KOJJaHy IIapTTapbl, KaJbIIIThl >KOHE apHaWbl Kecylll
Kypaji-caiiMaH1ap/ipl Kaiipay >KoHE OpHATY €pekeci, opTailia Kyp/aeli OaKbuiay-eiiey
Kypayi-caiiMaH/apbl MEH aclanTapbIHBIH MIHJETI *oHE KOJJaHy IIapTTaphl, opTaiia
KypJeni cei30anap MeH HoOalnapabl OKy, OHIMII ©HACYAIH YTHIMIbL PEXUMIEPI,
pYKcaTTap MEH KOHJIIbIpyJap, Maijay Kyiecl )koHe CTaHOKTapIbl KYTY epeKect.

Kymbic yariiepi:

1) I'padurrenren anoaTap — MIOPKE TOCEY KOHE aKapiay;

2) Hunnenwsaep — mepke Tocey;

3) Kumacsr 200 x 200 MM xKOFapbl KBaJApaTThl OJIOKTap — OHACY;

4) Canpuiaynap — ¢gpesepiey;

5) Konyctbl natponaap, rpaduTTi KalbIKIIaaap — TOKapIbl xkoHe dpesepil oHIeY;

6) Otbakpipamtap auameTpi 350 MM AeiiiH koHEe Myenbaep — TOIBIK TOKAPIIBIK
OHJICY:;

7) O3exmenep auameTpi 150 MM xKoFapsl — OHIEY;

8) 'padurTenren maiibiHIaMaNap/iaH kacajifaH TepMoIapiiapra apHajaraH Kanrap —
TOKapJIBIK OHICY;



9) DnexTpoaTap — TOKapibl CTAHOKTAp MEH KapThlJlail aBTOMATTapia Kanpay.

15. OnexTpoxTH ©HIM/II MEXaHUKAIIBIK OHAECHTIH CTAHOKIIIHI 4-pa3psal

XKymbic cunarramacel. Tokapibl, hpe3epiiik, axapiay KoHe 0acka J1a MeTal
KEeCylll CcTaHoKTapia OypaHjaiap/bl KbIPHIIT JKOHE KECiM, >XYKa KaObIpFaJibl
OemmmeKkTepai, Kypaenal KECKIHIl IaFrblH TradapuTTi Oemmektepmi, ipi rabaputri
anekTpoATapabl eHAey. Cri30anap Hemece HoOalnap OoiibiHma 8-11 kBanuterTep (3-4
KJIacC J19M1/1ir1) OOMBIHINA ©TKENIEPAIH KOIl CaHbIMEH OeIIeKTepal Aailbinaay. Kartel
KOpBITIANIApAbl OHMIPY YIIIH rpaduTTi OYMbIMIapAbl AalbiHaay. OpTypil omoOebdan
KOHE apHalbl acranTap MEH TeKCEPUITeH Kypal-cailMaHIapabl KoJIlaHyMeH OipHere
Kas3bIKTapaa JOJJAIK CalIbICTBIPYMEH Kypaeli OeiekTepal opHaTy. YTt OerTiH
Kaiipay. CTaHOKTBI JKOHEY KoHE O6JIIeKTepAl OHEYA1H TEXHOIOTHUSUIIBIK JKYHETUIIrH
KOHE aHbIKTaMallap MEH CTAaHOKTBHIH MAacCIOpThl OOWBIHINA YTHIMIBI PEKUMIEPII
oenruey.

bimyre Tuic: opTypsi TUNTI CTAaHOKTAPIBIH KOHCTPYKTUBTIK €PEKIIETIKTEPIiH,
OJIapbIH HETI13T1 TOPANTAPbIHBIH KOHCTPYKIIMSCHI KOHE OHJIENETIH MaTepuaaap/IbiH
JIONAITIH, KAacCHETIH TEKCEepy epekecl, amOedanm >KoHE apHaibl KypalJaplblH
KYPBUIFBICHI JKOHE KOJIIaHY MIapTTapbl, KaJBIITHl >KOHE apHailbl Kecy
Kypas-calMaHIapAbsl Kaiipay »oHEe camajaHAbIpy epexeci, T€OMETPHUSCH, Kecy
pEXKUMIECPIH aHBIKTaMallap MEH CTAaHOKTBHIH MACMoOpThl OOMBIHINIA OENTiiey epexeci,
Kypaeni Oakpuiay-elmiey Kypali-caliMaHAapbl MEH aclamnTapIblH KYPBUIFBICHI MEH
MIHJIETI, pyKcaTTap MEH KOHBIPYJIAPbIH, KBATUTETTEPIIH KYHeci )KoHEe KeIip-Oyabip
napameTpi (eHAey J9JAITT MEH Ta3aJIbIFBIHBIH KJIacTaphl).

Kymeic yaruepi:

1) Kypek cekinjii )KoHe ChIHAITHI TY3ETKIITEPAIH aHOATAPHl — OHJIEY.
2) lomHa GnoxTapsl — (ppesepiiey.

3) I'padurti naiisiHIamanap — OeIIIEKTEP/l OHJICY.

4) HunuHapii ysubsl SJEKTPOITapFa apHaIFaH JablHIaManap - Tpamneneuanbl
OypaHJaHbl KECYMEH HUIIIETBCPIC OHJIECY.

5) I'padurTi memrep MeH MUHEpaJTOKepaMUKa KOHYCTapbl, BU3YaJJIbI TYTIKTED,
Oacrma-HbBICAaHAAPABIH  KaKIMaKTaphbl, Oacra-HbICAHAAPABIH  KBI3ABIPFBIIITAPHI,
CTaKaHJapbl — TOKAPJIBIK JKOHE (Ppe3eprik eHJey.

6) OtOakpipamrap guamerpi 350 MM JI€iiH — TOIBIK TOKAPIBIK OHJICY.

7) HuausapIiik Ysuibl SJEKTPOATap — Tparneneuianasl OypaHIaHbl Kalpay >KoHe

Kecy.

16. OnexTpoaTH OHIMII MEXaHMKAJIBIK, OHACHTIH CTAHOKIILI S-pa3psan



Kymbic cunarramacel. KoHYCTBIK jkaHAacKaH OapiibIK TUaMETpPIIl dJIEKTPOATAP IbIH
aca Kypaeni KeckiHai OesiekTepiH eHuey. Tpameueujanabl OypaHIallbl Kecy
AIEKTPOATAPHl YIIIH OWKOHHMKAJBIK HUMMENbACPIl MalblHAAY. DIEKTPOJATAp MEH
HUTMINENbACPAl oHaey. 7-9 kBanuTerTep (2-3 Kiacc momiri) OolbIHIIA KYpaMIacKaH
OexiTyAl koHe OipHelle >Xa3blKTa MYKHUAT CalbICTBIPYABI Tajam €TeTiH opTypil
OTKeJ/Iep, KOHBIPFBUIAPBbIH KON CaHbIMEH OemiekTepal aaibiHaay. ChIpTKbI KOHE
1K1 KUCBHIK O€TIH JXKOHE KHUCHIK OeTIMEH HWJIMHAPIIK XaHAacKaH OeTiH Kaiipay.
TikOYPBIIITHI )KOHE OPTYPJIl MOYIIBI KOHE KagaM bl Tparereuaanapl Oypananapsl
kecy. CTaHOKTap/pl, KapThlUlail aBTOMATTAP/Ibl XKOHE KOIIIPTill KypalaapIbl OHIAY.
benmekTepai eHACYMIH TEXHOJOTHUSUIBIK KYHETUIITIH >KOHE aHbIKTamajaap MeEH
CTaHOKTBIH MMacCIOPThl OOMBIHIIIA KECYIIH YThIMJIbI PEXKUMIEPIH Oenriiey.

binyre tric: opTypJii TUIITI CTAHOKTAP MEH YKapThUTail aBTOMATTAPABIH KYPBUIFBICHI
, KMHEMaTHUKAaJIBIK KOHE JJICKTPJIK TociMi, OEplIreH 6HJeYy MJAITIHE >KOHE
Ta3ajblFblHA JKETy TOCUIAEpl, KeCcy TEOpPUACBIHBIH Heri3nepl, aca Kypaenll
OakpuIay-eJIIey Kypal-calMaHAapbIHBIH KYPBUIFBICH], aca KypHell oHE KayamThl
KYMBICTapbl OPBIHIAYMEH OaiIaHBICTHI €CeTTeED.

Kymbic yarinepi:

1) 4,7,10 ysanel, TaOukTi, rpa@uUTTI OGacnak-HbICAHIAPBI — TOKAPIBIK, Ppe3epitik
OHJIEY.

2) DnexTpoaTap — LIETTEPAl Kailpay, Kecy; KOHYCTBIK KaHAaCKaH Tpaneuenanibl
Oypangaapapl Kaiipay jKoHE Kecy.

17. DnexTpoATE 6HIMAI MEXaHUKAJIBIK OHACHTIH CTAHOKIIEI 6-pa3psn

XKymbic cunarramacsl. OpTYpIIl CTAHOKTapbl 5-8 kBamuTeTTep (1-2 Kiacce ganairi)
OoifbIHIIa apHaWbl Oaraiabl MapKajibl Tpad@UTTEH >KacalfaH JKCIEHTPIIK >KOHE
cepanbik OeTl 1ILITEH >KaHACKAH >KyKa KaObIpFajibl JKOHE ayallTbl OeJlleKTep
naeiHAay. Jlonmik KOOpAMHATTBIK OJIMIEMICPAl KOHE IKENTIK, OYPBIIITHIK
eJIIEMAEPTre PYKCAaTThl KaMTaMmachl3 €Ty YIIIH aca KYypAedl TEeXHOJOTHUSJIbIK
KapakTapIbl KOJJIaHyMEH opTYPJIi TUIITI CTAaHOKTAp bl oHAay. EcenTepi KonganyMeH
XKeTyl KHUBIH OpbIHAApAbl omOebanm HeMmece Oipered AoNiK — eJIey
Kypasi-caiMaHaapbsIMeH ouey. CTaHOKTap bl Kyp/Ieii KelmpyTe JaibiHaay Ke3iHae

binyre tuic: opTypJii TUIITI CTAHOKTAP MEH >KapThUIail aBTOMATTAPABIH KYPBUIFBICHI
, KUHEMaTUKaJIbIK KOHE JJIEKTPJIK TociMi, OEpUIreH 6HJAeYy MJIAITIHE KOHE
Ta3ajbIFbIHA JKETYy TOCULAEpl, Kecy TEOPHUACHIHBIH HEeTi3aepi, aca Kypaenli
OaxpLIay-eIIIey Kypai-cailMaHIapbIHbIH KYPBUIFBICH], aca KYpJAeli KoHe >KayamTbhl
KYMBICTapbl OPBIHAYMEH OaillaHBICThI €CETTED.

Kymbic yariuepi:



1) 4,7,10 ysb1, mtabukTi, TpaduTTi 6acnak-HbICAaHAAPHI — TOKAPJIBIK, (Hpe3epik
OH/IEY.

2) DnekTpoATap — METTEepAl Kaiipay, Kecy, KOHYCTBIK KaHACKaH TpamnerenIanibl
Oypanaanapabl Kaiipay jKoHE Kecy.

Texmeni
18. Texmemi 3-pa3psn

XKymbic cunarramacel. Tekiie MeH KOHABIPFBIIApAA DJIEKTPOATHl OHIMIEPIl
ChIHAYIIBI. ATperar KOHIBIPFhUIAPBIHA OHIMIEPl THEY >KOHE TYycipy. AJIBIH ajna
OakpuIay TEKCEpyMEH JKoHe Oakpliay TaKTa MEH TEKIIeJe KHIOJACThIpYMEH opOip
KOHCTPYKTHUBTI 3JIEMEHTKE OJOKTapAbl *KUHAKTay. Typiiepl, eJeMi *oHE TocCiMi
OOMBIHINIA CYPBINITAY, Tapa3blUidy, SJEKTPOATHI OHIM TOCiMi OoibIHINIA TaHOANay,
TachIMajay JKOHe Kajiay. OHIMII, KeTepy-TachbiMalllay KypajdapblH CblHAy YIIiH
KOHJIBIPFBIJIAP MEH TEKIIEJIEePTe KbI3MET KOPCETY JKOHE OJIap Il JKOHICYTE KATHICY.

binyre Tuic: 31€KTPOATH OHIMIIEP MEH KOTEpYy-TachIMalay KypaiJapblH ChIHAY
YIIIH KOHABIPFBUIAPBIH KOHE TEKIIENIEeP/IH KYPBUIFBICHI, SJIEKTPOATHI OHIMACPAIH
TYpJIEP1 MEH OJIIIEM1, OHBIH CalachblHa KOMBUIATHIH TaJlalTap, JIEKTPOATH OHIMI1 THEY
, kajmay joH€ Tycipy TociMmi, Oakpliay - eJiey Kypaji-caiMaHbl, O€NTiJeHreH
CUTHAJIA3AITHS.

DNeKTpOATHI apHalbl ©HIM/II ChIHAY Ke31HJie — 4-pa3psi.

OIeKTPOITH MACCaHBI KAJIBIIITAYNTHI
19. OnexTpoxTH MacCaHbl KAIBIITAYIIEL 2-Pa3psz

Kympic cumarramachl. BUTIKTIIINT aHAFYPIBIM JKOFAphl KaJbINTAYIIBIHBIH
OacCIIBUTBIFBIMEH KAJIBITITAYIIBl MalluHajJapAa OpHWKeTTepre Hemece OJIOKTapra
AIIEKTPOJITHI, aHOJITHI )KOHE KAJIBIH Maccajiap/ibl KaubinTay. Maccanapapl MaliiHaHbIH
OyHKepiHe HeMmece Kalplnrapra Tuey. Kampimrapman OpuKeTTep MeEH OJOKTapabl
TaHaay, TachbIMaiiay >KoHE KaTapJial Kajlay HeMece Krobenbaepre, ceberrepre THEY.
Kanpmraymiel MammuHamapra, KeJdik KypalgapblHa KbI3MET KOpPCETy KOHE OJiapabl
XKeHeyre KaTbicy. CTPOITHI )KYMBICTAP.

bimyre Tuic: mMaccajmapabl KaJbIITACTHIPY Ke3iHAC KOJIAAHBUIATHIH KBI3MET
KOPCETETIH >KaOMBIKTapAbIH, KYpalJapAblH >KOHE Kypal-caiiMaHIapIblH >KYMBIC
IPUHITUII, KBI3MET KOPCETETIH >KaOIbIKTApABbIH KYMBICHIHIAFBI aKayJIBIKTAPAbl KOO
TOCUIIEPi, IEKTPOATHI MACCAHBIH KACHETI MEH KypaMmbl, MEXaHU3MJEP/i Mainjay
KyiHeci, OCNTIJICHTeH CUTHAIIM3AIIHS; CTPONITAY €pekKeci, dJIEKTPOATHI, aHOATHI, KAJIbIH
Macca KoHE KaJbINTAIFaH OHIM carmacblHa KOWBUIATHIH TalanTap.

20. DneKTPOATH MAaCCaHBI KABITTAYIIE 2-Pa3pszy



XKympic cunarramacel. Kanpmnraymsl mMamuHanapaa OpUKETTEpPre HeMece
OJIOKTapFa 3JIEKTPOJATHI, aHOATHI JKOHE KaJIbIH Maccanapibl Kaisinray. Kambmraymist
MallllHaJIap/bl, KOIIK KypajaaapblH, CAIKbIHAATY KYPBUIFBICHIH OHJIAY JKOHE )KYMBICHIH
peTTey, oJIapbl KOHAEyre KaTblcy. bpukeTTep WbFapyaAblH €ce01H XKYpPri3y.

binyre Tuic: KbI3MET KOPCETETIH KaJbINTayllbl MalllMHAIapblH KYPBUIFBICHI,
ANEKTPOATH MaccaHbl OaWIaHBICTBHIPATHIH KOMIIOHEHTTEPAIH Kypambl, OJIApIbIH
(bUBHKATBIK-XUMHUSITBIK KACHET1 KOHE MIHJIETI, SPTYPJIl MapKaIbl DJIEKTPOATHI MaCCaHbI
TaibIHAAY TEXHOJIOTHSCHI, TEMIIEPATYPATIbIK PEKUM, CAITKBIHIATY JKYHeci, aBToMaTTay
XKoHE OJIOKTay Kyileci, IbIFapbUIaThIH OHIM/II €CENKEe aly HBICAHBI.

ONEeKTPOATH OHIMI XIOPIaYIIbI
21. DneKTpOATH ©HIMZL XJIOPJIAYIIEI 3-pa3psaz

XKymbic cunarramachl. BITIKTUIIN aHaFypibIM KOFapbl XJIOPJIAYyIIbIHBIH
0aCHIBUIBIFBIMEH AJIEKTPOJTHI OHIMJI XJIOpJIAy MPOIIECCIH KYprizy. OHIMAI XJopiay
Ke31HJerl Temieparypa MeH KbIChIMIbI Oakpuiay. LleXTbIK TapaTy MyHKTIHEH
XJIOpJAyIbl TamChIPyAbl peTTey. XJop KyObIpiapblHa HUNMNEIbIAlI opHaTy. Winmrim
[UIAHTTapIbl KOCY KOHE COHJIpY. XJOp KYObIpJapbhlH Ta3aiay, ojapAbl KbIChIMJIA
CyMEH HeMece ayaMeH Oaiikay. XJOp CaJbIHFaH BIABICTHI TAChIMANAAy *KOHE OHBIH
CaKkTaJdyblH Kajgaranay. KpI3MeT KepceTeTiH KaOIbIKTapbIH >KYMBICHIH/IAFbI
aKayJbIKTap bl aHBIKTaYyFa JKOHE J)KOIOFa KaThICY.

binyre tuic: xmop KyObIpiiapbl MEH KYOBbIpJIap KOMMYHUKAIUSICBIHBIH TOCIMI,
XJIOPJIbIH, HET13T1 KAaCHETTEePl MEH LIBIFBIC HOpPMAaJaphl, XJOPJbl KOCY KEecTeci, XJIop
Oepyi peTTey epexkeci, XJIOpAbl CaKTay KoHEe TachIMaljay epekeci, OaKbuIay-eey
acTmanTapbiH KOJIJIJaHYy epekeci.

22. DneKTPOATH OHIMZL XJIOPJAYIIHI 4-pa3psz

Kymbic cunatramachl. DIEKTPOATHI OHIMII XJIOpJIay MPOLECCIH XKYPrizy. XJI0pbl
OpTajibIK Oackapy MyHKTIHEH Oepyli peTTey >KOHE OHBIH MemiKe OipKenki KemyiH
KamTaMacei3 eTy. Cy#bIK XJOpAbl TEMIPXKOJ LHUCTEpHAJapblHAH TaHKKE KYIO.
lNa3zchI3panaplpy €pITIHAICIH JalbIHIAY >KOHE OHBIH KOCBUIBIMIAPBIH O€nriiey.
Xmopybl KOMMYHHKAIMSl >KYWeciHe IUIaHrTapibl Kocy. blasicta kamran xiop
KJIJIBIFBIH K010, KbhI3MET KOpCEeTETIH kKaOABIKTHIH >KYMBICBIHAAFBl aKayJbIKTapabl
AHBIKTAY JKOHE KO0, OHBI JKOHJIEYTEe KAaThICY. TEeXHUKAIBIK Ky>KaTTaMaHbl KYPri3y.

binyre THic: KbI3MET KOPCETETIH KaOABIKThIH KYPBUIFBICHI, XJIOpJay MPOLECCIHIH
OapbBICBIH PETTEY TACUIAEPIi, XJIOPAbIH KACHETI KOHE OHBIH OYIBIMFa ocepi, BIABICTA
KaJIFaH XJIOp KaJABIFbIH KO0 TOCUIAepi, OelTapanTaHIbIPYIIbI €PITIHAUICPIH KOHE
JalbIH ©HIMHIH canachblHa KOMbUIATHIH TaJIANTap.



OneKTpoaTapAbl KaTapIayIbl
23. DnexTpoxTapaEl KaTapiiaymibl 2-pa3psiz

JKyMmbIc cumarramachl. DJIEKTPOATH OHIMIEPAI OHICYICH, TazalayJdaH KoHE
ACCOPTHMEHT OOMBIHIIIA COPTTBUIBIKKA aKayChI3JaHIBIPYJaH KeWiH KaTapJjay.
DJIEKTPOATHI OHIMJII KaTapjay OOWBIHIIA alaHJbl Tasajay »>KOHE JalbIHIay.
Baronmapman Tycipy xoHe KaTapiamn Kanay. OHJuey, Tazalay *oHE ChIHaMacChlH aily
YIIIH 3JIEKTPOJATHl OHIMAEP1 CTaHOKTapra Oepy. MEHIIIKTI 3JIEKTP KeACPTiHl eJIIIey
YUIIH KYWIIpUITeH JadbIHAaMaHbl Kallay *KoHE KeJeM/ll CaliMarblH alKbIHAAY. OHIM/II
TaHOaay »KoHE oJlapibl BaroHjapra THUey. AKay eHIMIEPAl IeXTaH IIEeT OpbIHAapFa
*)uHay. CTpONTHI JKYMBICTAp bl OPBIHIAY.

binmyre tuic: sneKTpOATH ©HIMHIH aCCOPTUMEHTI MEH COPTTaphl, JIEKTPOATHI
OHIM/II CBIPTKBI TYp1 OOMBIHINIA aXBIPATy, OHIMACPA1 ajJaHaapaa, YCTelae xKoHe 6acka
7a Kypaijgapia KaTapian Kajgay Tocuiaepi, OeNTiIeHTeH CHUTHAIU3ANUSHBI, KYK
KapMayIlbl KypaJIapJbIH TYPIEpi, )KYKTEP/Il CTPOIITay epekeci.

OnexTpo Bl
24. DneKTpoamisI 2-pa3pan

Kymbic cunatramacsl. OpTYpl KypaiapablH KOMETIMEH OYPBIITH ©3€KIIenepii
XKaOBICTBIPY YKOJBIMEH OYPBIIITHI 3JIEKTPOATAPAbI JalbIHAAY. DIEKTPOATH MacCaHbI
alyfra KiOepuIeTiH KOMIIOHEHTTEpl ycakray. TackiManmay KroOenbre THEy, Kamay
KOHE TIEKTPOATHI Macca TONTHIPBUIFaH xkepre oepy. LllaHas! cymay KoHE SJIEKTPOATHI
Macca KOMMAachIH/Ia Ta3albIKThl yCTay. bypKeHimTep any >koHe ojlapaaH OaHIaxaapabl
TIety.

binyre Tuic: KonnaHbUIaTBIH KYpalAapAblH KYPBUIFBICHI, 3JIEKTPOATH Maccaiap
ayJIbIH HET131, 3JEKTPOATHI Macca KOMIIOHEHTTEpIHIH TypJiepl MEeH KacHeTTepi,
AJEKTPOJTHl MacCaHbl TachbIMaljay, Kajay epekeci, OYpBIIITH ©3eKueaepal
XKaOBICTHIPY >KOJBIMEH aJILIHATHIH AJICKTPOATAP/IBIH canachblHa KOWBUIATHIH TaJlarTap.

25. OneKkTpoamsl 3-pa3pan

Kympic cumarramachkl. BUTIKTUIITT aHAaFypJIBIM >KOFaphl 3JIEKTPOAIIBIHBIH
0aCIIBUTBIFBIMEH KBIDKBIMAJIBI KOHE KBICY KOHJIBIPFBUIAPBIHBIH KOMETIMEH OYPBIIITHI
AIEKTPOATAPABI TOJITHIPY, OCIPY KOHE KWHAY MPOIECCiH XKypri3y. Tik OypkeHimTep/ai
YKOHE MICIPUITeH TITICTIH CalachlH TEKCEPy. DIEKTPOIATHI Maccajapibl dJIEKTPOITHI
OypKeHIlITepre TUey. DIEKTPOATHl MacCaHbIH AeHreiiH enmiey. Kpl3MeT kepceTeTin
XKaOIBIKTapbl XKOHICYTE KAThICY.

binyre Tuic: KbI3MET KOPCETETIH KaOABIKTAPAbIH KbI3MET MPUHLMII, 9pTYpJl
AJIEKTPOATAPABIH OYPKEHIITEpiH MalbIHAAH MPOIECCIHIH HETi3[epl »KOHE OHBIH



MEXaHHUKAJIBIK MBIKTBUIBIFBIHA Op1 AJIEKTP ChIMJIapblHA KOWBUIATBHIH TajamTap,
KOJIJaHBUIATBIH MaTepUATIIAPABIH TYP1 )KOHE KaCHETI, 031 MICIPIIETIH IEKTPOATAPIbI
TaribIHAAY ABIH TEXHOJIOTHSUIBIK IIPOIIECCIHIH HET131, dJIEKTPOATAPABI TalbIHIayFa )KOHE
KUHayFa OKIOEpUIeTIH MarepuanaapiblH (U3MKATBIK-XUMUSUIBIK ~KaCHETTe,
ANEKTPOITAPIBI 6CIPY MEH KalTa KOCYIBIH €peKeci, MIEKTP Micipy icTepi.

26. DnexTpoamisl 4-pa3pan

Kymbic cunarramachl. JKbUDKbIMATBI )KOHE KbICY KOHIBIPFEUTAPBIHBIH KOMETIMEH
OYPBIIMITHI AJEKTPOATAPBI TOJTHIPY, OCIPY JKOHE HWHAy IPOIECCIH XYPrizy.
DNEeKTPOATH MAaCCaHBIH JeHreWiH eumiey. JKorapbl camajibl 3JICKTPOATAPIbI
JTanibIHIaYy 1Bl KAMTAMachl3 eTy.

binyre THic: 3JE€KTp YCTaFBIITAPABIH KYPBUIFBICHI, TEXETIN KYPBUIFHICHI,
CaIIKBIHJIATy JKEIASTKINI >KOHE KBI3MET KepceTeTiH Oacka jJa jka0abIKTap,
AIEKTPOJATAP/IBI TOJTHIPYIBIH TEXHOJIOTHSIIBIK MPOIIECCi, OYPKEHIMTEpAe JICKTPOATHI
Maccaigap/ibl KOKCTaHABIPY MIAPTTAPhI, IEKTPOATAPIBI 6CIPY KEe3iH/Ie KOJITAHBUIATHIH
AJIEKTPOATHI MACCAHBIH JKOHE TEMIPIH (DU3UKATBIK-XUMHUSIIIBIK KAaCHUETI.

"DJIeKTPOATHl OHIMAEPAIH OHAIpICcl" OesMIHIE KapacThIPbUIFAH XYMBICIIbI
KOCINITepl aTayJiapblHbIH, oJapablH 1969 >xone 1975 X puimapbl UIBIFAPBUIFAH
konaanbictarbl BTBA OolibiHmna araynapel kepceruireH Tiz0eci BTBA-ubiH (8-
IIBIFAPBUIBIM) 6-061iMiHIH 10-KOCBIMIIIACHIH 1A KEITIPIJITEH.

Kacinrepain, 6eaiMaep/iH 63repTUIreH aTaybl )KOHE 0JIap €HT13UITeH MIBIFapPbLIbIM
Homipiepi kepcetinreH BTBA-ueiH kommanwicTarbl "KaTThl OankeiManap, aybip
OanKkpIMa MeTalJlap MEH YHTaK Tay-KeH eHiMmiepi eHipici" OesliMiHIIE KO3JeNreH
XKyMmbIciibuiap KacinTepiHiH Tiz0eci BTBA-ubiH (8-mbiFapeuibiM) 6-0emiMiHiH 11-
KOCBIMIIIACHIH/Ia KEJTIPIITEH.

JKyMbIcCIIBITapABIH KYMBICTaphI
MEH KocinTepiHiH OipbIHFaii
TapUPTIK-OUTIKTUTIK
AHBIKTaMaJIBIFbIHA (§-IIBIFapbUIBIM)

1-kocsIMIIIa

XXyMBIcIB KociTepiHiH aipaBHTTIK CUITETImTi

p/c  Kocinrepaiy ataybl Paspan oeri

apaJIbIFbl

1.  AmoMmuHUI 6HIIpICIHAET] aHOALIBI 4-6 23
2. Meramn yHTaKTaphl OHIIPiCiHICT] ammapaTIibl 2-5 23
3. TuraH )oHE CHpeK MeTaiap eHIIpiCiH/er] annapariibl 2-5 25
4. Baramer MeTanmap eHIipiciHICT] ammapaTIib 3-6 26
5. Tysnmap eHpipiciHIETI anmapaTiibl 5-6 27
6.  KarTel KopbITnanap >xaHe 6asty OaIKUTBIH METaj/lap armnapariibiChl 2-5 84



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

I'mapomeranmypr-anmapaTis!

YKacane! meenuTTepAi JaHBIHIARTHIH allapaTIIbL
[Tnazmarnsl KOHABIPFBIIAP/IBIH alllapaTIbIChl

CinTini MeTanmapIsIH JKOFaphl Ta3a KOCHUTYBIH aTyIIbl allmapaTIibl
Cupek TONBIPaKThI AIEMEHTTEPIi 06Ty anmnapariibiChl
KyYKipTTi-KBIIIKBIT aTFOMIHAN TOTHIFBIH JAWBIHIANTHIH alapaTIibl
DJIEKTPOJIUT AalbIH/AAYIBI ANITAPATIIBI

KapOunarey anmapaTisicst

Kocmanap meH epitinainepi qaifbIHIadTHIH armapaTIIbl
MonnbaeH 1 KalapIKTap TOTHIFBIHBIH alapaTIIbIChl
Kanmeraa kenTipy nmemTepiHiy anmapaTibichl

TaHTaN/IBI YIEKTPOXUMHSIIBIK OHIIPY alIapaTIIbIChI

CyBIK METa /bl )KaHIIBLTAYITHI

Kyiima Maitnapap! micipymi

TycTi MeTangapasl ChIMIayIIbI

TuraH KeyeKkTepiH KarbIMIayIlIbl

Meranapl KarbIM/IayIbI-KYIOIBI

Cinrinepai Tueymri

Kymcapty »xoHe rpaduTTey NemTepAiH TyCipyIli-THeyIici
Basty 0alKUTBIH XUMUSUTBIK JKapThUIai JaifbiH OHIMII JaHBIHAA YT
AHOATapABI KYIOIIBI

[ukikypaMasl THEYIIT

Karonamrer

@Donbransl KamupIeyIi-ChIpIayubl

Konseprep

Konpnencaropuuisr

Tycti MeTamyprust eHiMiH OaKbIIAYIIBI

CycanbIpIK MeTaIap/bIH KaJIbITapblH XKHHAKTAYIIBI
Baranpl MeTangapAbIH YCTACHI

TycTi MeTanaapIsl KYIOUIbI

KananpIk kpan MammHuci

¥ cakray-TapTy-CyphIlITay MEXaHU3MICPIHIH MAIIXHHUCI
Eneyim KOHABIPFHIIaPBIHBIH MaITMHUCI

Bannanaps! s)KeHASHTIH MOHTAXKIITBI

[Memrepi >kOHACHTIH MOHTAKIIIBI

Peakuusinbl anmapaTTapslH MOHTAKIIBICHI

Baranbl Matepuanapian xacanrad OyHbIMAApAbl KYpacThIPYIIbI
TycTi MeTangapasl KbI3IbIPYIIBI

Baranbl MeTangap eHaipiciHeri ska0abIKTap bl )KOHACYIII
Kanneikrapasl GaifbITyIIb

Katitanama KakTapabl eHIeyIIIi

Marpwuriia TabakTapblH OHICYIII

2-6
3-5
4-6
3-5
5-6
2-3

3-6
3-6

3-5
3-5
2-6
2-3
2-5
3-4
3-4

2-5
3-5
2-6

3-6
2-3
3-5
3-5

2-4

2-6
2-5
3-6
3-6
2-5
4-5

2-3

27
31
32
34
35
35
36
85
87
88
89
90
68
69
70
36
36
37
101
91

37
71
38
39

71
72
39
40

40
72
73
41

42
42



49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

CopMaiT OIBIOBIKTapEIH OHCYIII

KatThl KopbITIIa OYHBIMAAPBIH OHACYII

KatiTa »xacay Kimri cTaHITUACH 0acKapy KaTKaHBIHBIH (IIYJIBTiHIH) OTIEPaTOPHI
TycTi MeTangapp! OHACY KETICIHIH OIepaTophI

ChIHanTap/p! MIBIHAY ]

TycTi MeTangapasl )KyMcapTyIIbI

AJIOMUHMH aBTOMATTaHJIBIPY MTPOLIECIHIH ONepaTopsl

[Ticnie-6amKpITy Bl

bankpiTy1sl

Tecymri

Cinipyuri

DIEKTPOATH OHIMAEPI Oacmanaysl

Temip/i KaJlbIHA KENTIPETIH KOHE TEMIpP YHTAKTapbIH XKYMCAPTAThIH MElIIi
MBIpBIIITH KYJI OHIIpICiHeT] memmmi

Honmen Ta3apTaThIH eI

TutaH MeH cupek MeTangap/abl KUIbIHA KeNTIPeTiH )KoHe aijaTaThIH el
Kakray memrrepinzeri memmi

MBIpBIIITHL KYTTOPOC 7TaThIH MEIIIi

Hukenp/i yHTaKTHI KaJIbIHA KENTIPETiH eI

TepMHUSIIBIK TOCIIMEH KaJlllbIHA KENTIPEeTiH Meli

Kypambiana turan 6ap *oHe CHPEK TOIBIPAKThl MaTeprUalIAap bl OHACHTIH Memmi
Y11 TOTBIKTBI CYpMe OHIIPICIHAET] eI

KaTThl KopbITIanap b1 Oacmanaynst

Bapwuii 251eKTponuTTi OaIKBITYIIIEI

DJEKTPIi-CoyNeNiK OAJIKBITY OATKBITYIIBICHI

Baraner MmeTanmap MeH MIMKi3aTTH KaObUTIAYIIIET

KonBeprepiH mynpTiIici

OpamuapabIH YPIIBIKIIBICHT

®Domprassl TECYyIIi

BylibiMaapab! sxanaTyst

I'mapobacnaxTapapl Oacmagaymibt

TexHuKanbIK Maiinapabl JalbIHAAY B

bIcTBIK MeTanap! MIEKTEYII

Turan keyekTepiH Oemymri

ChIHANTHI KYFOIIBI

TycTi MeTangap MeH KOpBITIATap bl KYIOLIbI

Afinay nemrepiHie paifMOIIBICHI

ChIHanTaps! Ta3apTyIIbI

DJeKkTpoATapAbl peTTeyi

CycanapIk MeTangapas! KeCyIi

KolbIpTHakTh! CYHBITYIIIBI

2-3
3-5
3-5

2-4
4-8
3-4
2-6
3-6
3-4

3-6

91
92

75
42
76
43
101

14
15
102
92
45
46
47
48
49
49
50
51
52
93
52
53
53
54
76
77
77
77
78
78
54
55
55
55
56
15
80
56



90. [IlakerTepni >KUHAYIIHI 2 94

91. DBasy OankuThIH MeTalAapAaH jKacaaraH OyiHbpIMAapIsl JoHEKepIIeyIi 4 94
92. DnexTpoATHI OHIMAI MEXaHUKAIBIK OHACHTIH CTAHOKIIIBI 2-6 104
93. JKentekreymri 3-6 95
94. DnexTpOATHI OHIM cliecapi 3-5 103
95.  ApanacThIpyLibl 3-5 16
96. Tekuenr 3-4 106
97. KarTsl KOpbITHanap eHiMIepiH OHJICHTIH CTAaHOKIIIBI 4 96
98. KyOsIp nnexreymri 2-6 80
99. Kox OeH aifHarMa MaTepualaapIbl Tazanaynbl 2-3 56
100. DmexTpoATH MacCaHBI KaJIbIITAYIIIEI 2-3 106
101. Kyiima >KOHFBUIAFBIII 2-3 57
102. BanHamapnabl KOHICUTIH QyTepieyli-KpIITKaKIIbI 2-6 17
103. Xnopnaymist 3-5 57
104. Exki XJOpJIBI KaJaibl TaHbIHAaHTHIH XJIOPIayIIbI 4-5 58
105. DnexTpoaThl OHIMII XJIOPIAYTIIbI 3-4 107
106. Xnop KyOBIpIIBI 3-4 18
107. ©OHiMAi Tazanaymsl 2-4 18
108. KemiprexTenaipymi 3-5 58
109. Tycrti MeTanmapasl KBIPYIITBI 2-3 81
110. DnexTposnuT BaHHANAPBIHBIH IUTAMIIIBICHI 3 58
111. Dnextpoarapasl KaTapiayIibl 2 107
112, Katter xopeiTnamap MeH 06asy OanKUTBHIH MeTanjgaplaH JXacalfaH OyHbIMIap.sl 2.6 97
axapJiayIbl
113. Iukikypammist 2-4 19
114. DnexTpoamnist 2-4 107
115. Cy epiTiHainepid 3IeKTpoau3 ey 2-5 59
116. Bamkprran Ty3mapabl SIEKTPOITH3ACYIIT 2-6 60
117. Dnextp cnecapb-TyHicTipymi 2-4 20

JKyMBICIIBLIAPIBIH JKYMBICTAPEI
MEH KacinTepiHiH OipbIHFaii
TapUPTIK-OUTIKTUTIK
QHBIKTAMAJTBIFBIHA (8-IIBIFAPBLIBIM)
2-KochIMIIIA

"TycTi MeTaJLUTyprisHbIH, )KAIIHI Kocinrepi" OeniMiHIe KapaCTHIPEUFaH
JKYMBICIITEL KOCIIITEPi aTayIaphIHbIH, oMapasH 1969 xore 1975
KBUIAAPH MLFaphUFad KonpaneicTarbl BTBA OoifbiHma araynaphsi
KepceTLUIreH Ti30eci

BTBA-upiH OypblH

BTBA
KOJIJaHbIcTa OOJFaH
. . HIBIFAPbIJIbIMbI
p/ Gesimaepi (1969 xoHe . p. .
0o0IIiMIiHIH



Ne Kocinriy ataybr

1 2 3
1 Tabanmapns! Kytomsl — 3-6
2 Iwukikypamas! Treymi  3-5

Tyeri Merannyprus

3 . . 3-6
OHIMIEpiH OaKbLIAYITHI
¥Ycakray-TapTy-ipikTey

4 MexaHU3MJEpiHiH 2-4
MaIlHUC]

Eney

5 KOHIBIPFBUIAPBIHBIH 2
MaIIUHKUCI

Bannanapns! sxeHzaey

6 2-6
MOHTaKIITBICHI

7 Ilemrepal xeHuey 95
MOHTaKIITBICHI

p KannsikTapabl )
KeberTymIi
Kaiita Kypy KocaKbl
CTaHIMSICHIH Oackapy

9 KaJKaHBIHBIH (35
MyJIbTHHBIH)
oTepaTophl

10 BankpITyms! 2-6

11 Kp3asipyist 3-6

12 Cingipyumri 3-4

13 SHGKTpgaTapJILI 3.4
perteymi

14 Kocmanaymisl 3-5
Bannanapnast

15 xxeHmeymeri 2
(byTepreymri-maMoTIIb!

16 Xiop eTki3rim 3-4

17 OHimMzi Ta3zanaymsl 2-4

18 IIukikypam 2-4
Tviticri .

yHicTipymi-onektp

crecapi

Paspsinrapaeiy 1975  xkpuinapaarst
Jrara3oHbl

MIBIFAPBIIIBIM )
OOMBIHIIA aTayIap

4
Kyromisr

ukikypaMapl THEYIT
Baxpuiay1bl

¥Ycakray-TapTy-ipikTey
MEXaHHU3MICPiHIH
MallHuC1

Eney
KOHJIBIPFBUTAPBIHBIH
MaIlIuHHC1

BaHHanapz[m KOHICY
MOHTAXIIBICHI

[lemrepai >xeHmey
MOHTAXIIBIChI

KannasikTapas
KeOeuTymIi

Kaiita Kypy KOCaJIKbI
CTaHIWSICHIH OacKapy
KaJIKQHBIHBIH (
MyJIbTHHBIH)
OTIepaTOPHI

BankprTyuist

bec TOTBIKTHI BaHaaMit
OaNKBITYIIBICHI

KanpruaaTopiisl
Ke3ap1py1ist
Cinnipymri

DNEeKTpOoATapABI
perreymi

Kocnanaymisr

Bannanapnast
KOHIeyIeri
(dyTepneymri-maMoTIIbI

XJ10op eTKI3rin
OHiMII Ta3amaymIsl

Hypbic-Tazanay
arperaTblHbIH
orepaTop-ManInHACI

[Mukikypam

Ty#ticTipymi-aaexTp
ciecapi

Paspsarapneis BTH A

JMANasoHbl MIBIFAPBUIBIM
Ne

5 6

3-6 8

3-8 8

3-5 8

2-4 8
2 8
26 8
25 8
2 8
3.5 8
2-6 8
4-5 7
3-4 8
3.5 8
3-4 8
34 8
3.5 8
2-6 8
34 8
2-4 8
4 8
2-4 8
3.4 8

KBICKApTBIIFaH
aTaysl

7
JKansl Tyc. metamn

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

A
(beppokopeITIaTap
-J/-

Kanmsl TycT™MeT
-//-

A

-//-

-//-

-//-
-//-

TycTi
MeTaJaap bl
eHzIeY

Kanrmsl TycT™MeT

-//-



TycTi xoHe cupek
MeTanaap

Ty#icriprimrepai xoue 2 8
TeMIepaTypajiap bl
eey

JKyMBICIIBLIAPIBIH KYMBICTAPEI
MEH KacinTepiHiH OipbIHFai
TapuPTIK-OUTIKTLTIK
AHBIKTAMAJIBIFBIHA (8-IIBIFAPBLTBIM)
3-KochIMIIIa

"TycTi, cCHpeK MeTainap MEH TYCTi MeTalgapJad YHTaK eHAipici"
OemiMiH/Ee KapaCTHIPUFAH JKYMBICIIEI KOCIITEpi aTayIaphiHbIH,
osapasH 1969 xone 1975 XuU1aaphl MBFapbUEFaH KOJIAAHBICTAFbI
BTBA OoiisiHma araynaphsl KepceTuIres Tizoeci

p/
C
Ne

1

10

Kacinrin arayst

2

Ty#ipmexreyrri

Kyromist

ukikypaMIas! THEYII

Kipmim
KaJIayIIbI-TIeIIIITi

baxpuiay1bl

¥cakray-TapTy-ipikTey
MEXaHU3M/IEPiHiH
MaIIUHKACI

Eney
KOH/IBIPFBIIAPBIHBIH
MalIuHHACI

BaHHaJ’IapHH KOHACY
MOHTaXIIBICHI

[lemrepai xeHmey

MOHTaXIIBICHI

KanasikTapasl
KebenTymi

BTBA- o
HBIH  OYpbIH ETEA
KOJ/IaHbICTa OoJFaH
. . BTBA LIBIFAPBLIBIMbI
Paspsiarapaei Genmimaepi (1969 xone Paspsimrapasig L
LIBIFapbUIBIM O6JIIMiHIH
IUaIa3oHbl 1975 xeIgapaarsl Uara3oHbl
. Ne KbICKApTBUIFaH
IIBIFAPBUTHIM) OOMBIHIIIA
aTaybl
aTaynap
3 4 5 6 7
3 Kymri sxoisuisn 3-6
Kauner Tycrimer
3-6 AHOATapABI KYIOIIbI 3-6 8
3-5 ukikypamas! Treymi 3-8 8 -//-
Omuaipic
MEeMTEePiHiH,
Ka3aHJap.IbIH
2-5 Ortka Te3imui 2-6 3 KOHE
arperaTTapablH
KYPBIIBIC
AKYMBICTapBbI
3.5 Tycri ™eramnyprus 3.6 3 Kannsl
OHIMIIEpiH OAaKBLIAYTITHI TYCTiMET
¥cakray-TapTy-ipikTey
MEeXaHHM3M/JIepiHiH 2-4 8 -//-
MaIMHUC]
Eney
2 KOHIBIPFBIIAPBIHBIH 2 8 -//-
MaIlHHUCI
6 Bannanapael xeHzaey 6 g m
MOHTaKIIIBICHI
25 [Memrepai kxeHmey )5 2 m
MOHTaKIIBICHI
) KanasikTapasl ) 3 -

KebenTymi



Kaiita kypy KocaiKbl
CTaHIUSACHIH Oackapy
KaJKaHbIHbBIH (
MYJIBTHIHBIH) OMIEPaTOPHI

12 BankeITymIs! 2-6

13 Tecymri 4-5

14 Cingipyuri 3-4

r 3HeKTp(.)I[TapI[BI 3.4
perreymi

16 Kocnanaymst 3-5

17 Ky#iexeHrexuri 2-6
Baununanapast

18 xxeHmeymeri 2-6
IIETeHACYITi-KbIITKAKIIBI

19 Xiop eTki3rim 3-4

20 OHiMAI Ta3aNaymIsl 2-4

21 Hlukikypam 2-4

22 DneBaTopLIbI 2

23 DIeKTpOAIIBI 2-4

4 Ty#icTipymi-3JeKTp 9.4

crecapi

Kaiita kypy KocaiKbl

CTaHIMSICHIH OacKapy 8 -
KaJKaHbIHbIH (
MYJBTHIHBIH) OMEPATOPBI
BankpIrymst 2-6 8 -//-
Tecymri 4-5 8 -//-
Cingipymri 3-4 8 -//-
3J‘IeKTp(.)I[TapI[BI 3.4 g m
perreyiii
Kocnanayribt 3-5 8 -//-
KarTer xone
Karter  kopsiTanap 16 g K U bl H
KYHeXeTeKIIicl OaNKHUTHIH
KOpBITIATAp
B
aHHanapm.,I Kanns
JKOHJeylerl 2-6 8
. TYCTMET
HIeTeHACY ITi-KbIITKAKIIIBI
XJop eTKI3rinI 3-4 8 -//-
OHiMIII Ta3aIayIIbl 2-4 8 -//-
[ukikypam 2-4 8 -//-
DKOHOMHKAHBIH,
TaceiManaaymbl 2-3 1 0apiaBIK
cananapsl
3
DIEeKTPOIIIIBI 2-4 8 H.eKTpfm
eHIMIEpi
Tviticri Ny
YHICTIpYLIi-2JeK TP 3.4 g m

ciecapi

JKyMBICIIBITAPIBIH KYMBICTAPbI
MeH KocinTepiHiH OipbIHFait
TapuTIK-OUTIKTITIK
aHBIKTaMaJIBIFbIHA (8-IIBIFAPBUIBIM)
4-KoceIMIIIa

Kocinrrepain, 6emiMaepiiE ©3repTijireH aTayhl JKoHE OjIap €HTi3UIreH
IIEFApPEUTEIM HeMipiiepi kepceruireH BTBA-HBIH KOnIaHRICTaFbI
"TycTi, CHpeK MeTalnap MEH TYCTi MEeTalapiaH YHTAK

eHJipici" OeliMiHAE KO3JeITeH KYMBICIIBLIAp KOCIITEPiHiH

Ti30eci

p/
¢ KacinTig aTays
Ne

BTBA xonmanbeicTa OoJiFad

WIBIFapBUIBIMIAD  MEH BTHA BTBA ©er
Paspsinrapabig . . Paspsnrapasig

Gemimaep OoMbIHIIA IIBIFAPBUTBIM TIBIFapPBLITH]
JTIAIa30HbI . . JMana3oHbl

KocinTepain araysl, 1969 Ne KBICKapFaH

#oHe 1975 %OK. MBIFapbUIBIM
3 4 5 6 7



1 AmoMunnii—enzipicingeri  4-6
QHOJIIIIBI

MeTtannsl YHTaKTap

2 L . 2-5
OHIpiCiHAEr annapaTIbl

3 TutaH xoHE CHPEK MeTagap 2.5
OHIIIPiCIHET] anmapaTIIbl

4 Bbaransl MeTajujaap 36
OHJIIpICIH/ET] anmapaTIibl

5 Ty3map  ewgipicinmeri 5
anmnapaTiibl

2-6

6 T'mapomeTaimypr-annapariibl

Kacangs! MIEJIJINT 15

JaibIHJANTBIH amlapaTIlbl

AHOIIIBI

Merannsl YHTaxKTap
OHJIIpICIHIET] anmapaTibl

YHTaKTapApl THEYIITi

¥HTaKkTap bl
JKYYLIBI-KeNTipyIi

Mertann  yHTakTapblH
JKBUITBIPATY

YHTaKTapAbl Tycipyui

Mertann  yHTakTapblH
TapTYIIEI

Meraiut yHTaKTapbiH ceOyi

TuTaH X0HE CUPEK MeTanap
OHIIPiCiHIH ammapaTIIbIChI

baraner MeTtanmap MeH
OJIApABIH  TY3JapbIHBIH
OHIIPiCIHACTI anmapaTIIIbI

Ara Ty3 eHAipymIi

I'mapomeTantypr-anmapaTis!

ABTOKIaBIIIBI

ATHUTATOPIIIBI

CinTiney anmapariisi

Kapbonnay anmaparuisi

Oiibl TYCipy anmapaTiibIChl

Iennrono3asl  mynsna
JIaWbIHIAUTBIH annapaTIIbl

AnOMUHAT  epiTiHAICIH
KBIPATKBIII AMAPATIIIEI

Juddysopmusn
ChIHBINTAY B

Iepxonsropmibr

Koronanapipynis! (Zoppiibl)

Cys3ri MaTaceIH OHJICYITi

Kacannsl HIEJUTUT
JaibIHIANTBIH annapaTiibl

3-5

3-4

3-4

3-4

3-4

2-3

2-3

3-5

OneKTPOATI

A
A

A

-//-
i
A
-//-

-//-

-//-

A
A

-//-

_//-

_//-

_//-

/-

A

-//-

-//-

-//-

-//-

-//-
-//-

A



8 Ilnmazmamnsl
KOHIBIPFELIAPAAFbI
ANMapariibl

Cintimi  meTtangapabiH
THAPOTOTHIKTHI
KOCBIHJIBITAPBIH  QJIYIIBI
anmapaTibl

Cintinmi  MeTanmgapIblg
10 >xorapsl Ta3za KOCBIHABLIAPHIH
QTYIIBI aNapaTIibl

Cupexk TOMBIPAKTHI
11 smemenTrepai Oemy
JKOHIHJIET] armapaTIIbl

KyKipT-KBIIIKBLTIBL
12 anroMuHU TOTBHIFBIH
JabIHOANTBIH annapaTIibl

DNEKTPONUT JalbIHIANTHIH
anmnapariibl

13

Tutanger KeyeKTi
KarbIM/IayIIbI

14

15 MeTtamnngsl
KOPBITYIIBI-KYIOIITBI

16 Cinrinepai Tueymri
17 Kartommisl

18 Konseprep

19 KonneHcaTopiibl

20 Tycri MeTanmappl KYFOIIBI

)1 Kanmanslk  kpaHmapabsiH
MaIIUHUC]

PCaKL[I/IFIJ'ILI arImaparTap
MOHTaXIIBICHI

22

Baransl MeTannap
23 eHmipiciHIe >XKaOIBIKTap/bI
OHJIAYIIIBI

24 Kaiitamama wmeTangapisl

OHJICYIII

25 Marpuma TabakTapbeiH
OHJICYIIT

26 CpiHanTapabl MIBIHAAYIIbI

7 MBEIpBII KYJNiHIH
OHTIPICIHIETI MeIIi

4-6

3-5

3-5

3-4

3-4

2-5

2-6

3-5

3-6

4.5

IInasmansl
KOHJBIPFBLIAPAAFbI
amnmaparsl

WoHIBIK aMacTIpy omiciMeH

CHpEK TONBIPAKTHI
3IEeMEHTTEPAl Oemy
JKOHIHJIET] anapaTiibl

KyKipT-KBIIIKBLTIBI
aTIOMHUHUI TOTBIFBIH
JalbIHIANUTBIH annapaTiibl

DIIEKTPOIUT AalbIHIANTHIH
ammapariisl

Tutauasl KeyeKTi
KaFbIMIayIIIbI

MeTanngs
KOPBITYIIBI-KYIOIIEI

Cinrinepai Tueymri
Karoamrsr
Kouseptep

DeppoKopheITHaIapbIH
KOPBITaThIH KOHBEPTEP

Konnencaropuibt

Kyromrst

Kamanelk  kpaHIapabiH
MaIIMHHUCI

PeaKI_[I/ISIJ'IBI anmaparTap
MOHTAaXXIIBICHI

Ta3za Oaranbl MeTanmap MeH
OJIApJBIH  TY3JapBIHBIH
OHIIIPICIHIE TEXHOJIOTHSLIIBIK,
a0 ABIKTAY/ bl OHJIAY b
Kaidtranama wmeTtanmap/sl
OHJICYIIT1

Marpuna TabakKTapbiH
OHJICYIIT1

ChIHanTap/p! MIBIHJIAYIIBI
Meipsim KYJNiHIH
OHTIpICIHCT TeMIIIi

4-6

5-6

2-3

3-4

3-4

2-5

4-6

2-6

3-5

3-6

2-3

3-5

-//-

Kana xocin

JKana xocin

-//-

-//-

/-

-//-

-//-

TycTi *oH
MeTainziap

-//-

-//-

Deppokopb

TycTi *oH
Merainziap

-//-

v

-//-

/-

-//-

-//-
-//-

-//-



28 HopreH Ta3apTaThiH eI

Tutan MeH  cupek

9 MeTalllapAbl  KaJlblHa

KENTIPETiH XKoHE algaiiThIH
eI

30 Kakray nemrepinjeri memmri

31

MBIPBIIITHI KYTOPOC aTaThiH
eI

) Huxkenbi YHTaKThI KaJIbIHA

34

35

KEJITIpETIH Meli

TepMuANBIK  TOCIMMEH
KaJITIBIHA KeATIpeTiH Mei

Kypambiana tutan 6ap sxoHE
CHpeK TOTBIPAKTHI
MaTepuanaapabl OHICHTIH
TIETIIII

Ym TOTBIKTHL CcypMe
OHJIIPICIHCT] eI
Bapuit  smekTponuTTi

OaITKBITYIITBI

ONeKTpIi-coyeniK OanKpITy
OaTKBITYIIBICHI

baraner wmetanmap MeH
LIMKI3aTThl KAOBLIIAYIIIBI

39 KouBeprepiH MyIbTIIiCI

40 Twuran KeyekTepiH Oemyrmi

41

ChIHANTHI KYHOIIbI

Tycti wMertangap MeH
KOpBITHATIAP bl KYIOIITHI

3 Aiinay MEeMITePiHIH

paiiMOLIBICHI

44 CelHanTapabl Ta3apTyIIbI

45 KOWBIPTIAKTHI CYHBITYIIBI

Kox ©Oen aiiHanma
MaTepUaIap bl Ta3anayibl

47 KyiiMa >KOHFbUTAFBIII

48 Xnopnayiibl

Exi xJmopnmel  Kamasl
JAibIHOANTBIH XJIOpIAyIIbl

50 KemiprekreHaipymri

51

DJIEKTPONUT BaHHAIAPBIHBIH
LIJTAMILBICHI

Cy epiTiHainepin
IIEKTPOIHU3 YL

4-6

2-3
3-5

3-5

Tutan MeH  cupek
MeTanaapasl  KallllbIHA
KENTIPeTiH XKoHE algaiTHIH
TTeILIII

Kakray nemrepingeri nemri

MBIPBIIITHI KyIOPOC aTaThIH
TIEILi

Hukenb/1i YHTaKThI KaJIbIHA
KEeJNTIPeTIH nemri

TepMHSATABIK  TOCITMEH
KaJIIIbIHA KeATIPETiH Meti

Kypambiana Tutan 6ap sxoHe
CHpeK TOMBIPAKTHI
MaTepuanaapabl OHICHTIH
eI

Ym TOTBIKTBI CYypMe
OHIIPiCIHACTI eI

Bapuit  smexkTponuTTi
OAIKBITYIIIBI

DJeKTpii-cayemiK OanKpITy
OaNKBITYIIBICHI

baraner wmeranmap MeH
HIMKI3aTThl KAOBLIIAYIITBI

Kongseprepmin mympTiIici
Turan keyekTepin Oemymri

ChIHANTHI KYIOIIbI

Tycti wMeTtangap MeH
KOPBITHATIAP bl KYIOLIBI

Aiinay MemTepiHiy
paliMOILBICHI

CoIHanTap/s! Ta3apTyIIbI
KoliblpTiakTel CyHbITYIIBI

Kox Oen alHanMma
MaTepHaIap/Ibl Ta3aIay bl

Ky#iMa KOHFBITaFbIII
Xiopnayuisl

Exi xmopnel Kamalsl
JIalBIHIANUTBIH XJIOpIayLIbl

KemiprekreHaipymri

DNEKTPOINT BaHHATAPBIHBIH
IITAMIIBICE

Cy epitiHainepin
JJEKTPOJIH3ICY I

2-3

2-3
3-5

4-5

3-5

2-5

Kana xocin

-//-

-//-

-//-

A

-//-

-//-

-//-

-//-

-//-

v

(heppoKopEl
Cupex kot
MeTtangap

A

-//-

-//-

-//-
-//-

A

A
_J/-

-//-
-//-

-//-

-//-



53 bankeiran TY31apabl
ANEKTPOITH3ACYIITI

2-6

bankeiran  Ty3mapasl 2-6 8 -//-

3JEKTPOJIM3 ISy

JKyMBICIIBIIAPIBIH KYMBICTAPEI
MEH KacinTepiHiH OipbIHFai
TapuPTIK-OUTIKTLTIK
AHBIKTAMAJIBIFBIHA (8-IIBIFAPBLTBIM)
5-KochIMIIa

"Tycri MeTanmapasl eHIey" OelmiMiHAe KapaCTHIPHUIFAaH XKYMBICIIEI
KOCIIITepi aTayIaphIHEIH, oJapasH 1969 xoHe 1975 xKbeU1aapsl
IILFapeUTFaH KoJAaHbICTarsl bTBA GoifsIHma aTaynapH KepCceTUIreH

Ti30eci

p/
¢ KacinTiyg aTaysr
Ne

1 2

1 ABTOKIaBIIEI

2 AruTtaTopIusl

3 ATIOMUHUI—OHAIpICIHIETI
AHOIIIBI

4 Maruust ~ eHAipiciHAeri
AHOIIIIBI

5 YHTakTap eHIipiciHImeri
ammaparIbl

6 Tutan MEH cHUpek MeTainaap
OHIIpiCiH/IeT] armapaTIIbI
Taza Garanmel MeTanmap MeH

7 oJlapIablH TY3JapblH

OHIpiCiHAer annapaTibl
8 CinTiney anmapatmibIChl

9 Twunpomeramrypr-anmapariibl

)KacaHL[BI MICETUTTI

10
JaWBIHAAWTBIH anmapaTiibl

11 Kap6onnay anmapariisl
12 Oiipn TYCipy anmapaTibIChl

IInasmans
13 KOHABIPFBLIAPIAFEI
anmnapariisl

WoHIBIK amMacTIpY dmiciMeH
CHpEK
AJIEMEHTTEPA]
aTmapaTibIChl

14 TOMBIPAKTHI
Oeny

Pazpsarapnpig
JIMana3oHbl

4-6

4-6

2-3

2-5

3-6

5-6

BTBA «xonpmausicTa OoJiFad

WBIFapbUIBIMIAp  MEH BTBA BTFA 6en
. . Pazpsarapnpig
Genimaep OoiiplHIIA IIBIFAPBUIBGIM [IBIFAPbLIb)
. . JIara3oHbl
KocinTepnin arayel, 1969 Ne KBICKapFaH
xkoHe 1975 oK. MBIFaPbUTHIM
4 5 6 7
TycTi xkoH¢
lMuppomeramnypr-annapaTisl 2-6 8
Merangap
8 -/-
AHOIIIBI 4-6 8 DNeKTPOIT
Kolipiaran 8 -//-
Mera aKTa
ORI YHTARIAD ) g 8 1)-
OHIpiCIHIET anmnapaTIIbl
T
HTaH MEH CHDEK METAIAAp |, o g m
OHJIIpICIHIET] anmmapaTb!
Taza Oaranmel MeTangap MEH
0JIapaBIH TY3JapbiH 3-6 8 -//-
OHJIIpICIHET] anmapaTIbl
T'unpomerammypr-anmaparaist 2-6 8 -//-
I'mapomeramtypr-anmnapatisl 2-6 8 -//-
K .
chaHHIzI HICENHUTTI 3.5 g m
JalBIHOAWTBIH anapaTIibl
I'mapomeramtypr-anmnapatisl 2-6 8 -//-
I'mapomeramnypr-anmapaTims! 2-6 8 -//-
II
n1a3sMa KOHJHIPMANAPLIHBIH |, g m
aInmnapaTIIbIChI
Cupex TOMBIPAKTHI
3JMeMEHTTEP I Oeiy 5-6 8 -//-
anmapaTIIbIChI



15 Karanusatop nailblHAaWTBIH 3-4

ammapaTibl ammaparisl
KykipTTi-KBIIIKBLI KyKipTTi-KBIIIKBII .
YiEip . UK N YEIP VK . N TycTi xKoHE
16 amromuHuii maWbIHOAWTBEIH  2-3 ATIOMHHUNA JHaWbIHOAWTBEIH  2-3 8
MeTangap
ammapariibl amnmapariibl
eJUTI0JIO3a  ITyJIBIIaChIH
17 a N . Y I'uapomerannypr-annaparmst 2-6 8 -//-
JTAMBIHIANTHIH almapaTIIbl
DNEeKTPOIUT AallbIHIAUTHIH DIIEKTPOIUT JaWbIHAANTHIH 3 /
aTmaparIbl ammapariisl
ANIOMHHAT  epITIHTICIH 1.4 ANfoMUHAT  epITiIHAICIH 1.4 g y
KbIPATAThIH alapaTIIbl KBIPATAThIH AIapaTIIbl
0 Keury ammacy oHE OTTHIK 3.4 JKbuty TapaTyIIBIHBI KBI3IBIPY 35 2 /
amImapaTIbIChl amnmapaTbIChl
. Tutaugb KEYeKTi
21 KeyexTi KarsIMIayIibl 3-4 A y 3-4 8 -//-
KaFbIMIayIIIbI
22 MeTtanapl TOTYIIi-KYIOIIBI 3-4 MeTanapl TOTyIi-KYIOIIBI 3-4 8 -//-
23 nddyzop 2-4 I'mapomeramtypr-anmnapatis! 2-6 4 Kasmbr
24 Jlozanayuibl 2;4 BaiibiTy no3anaymbiChl 2-4 4 Kanmst
. Mertann HTaKTapbIHbI TycTi xoH¢
25 ¥HTaKTapasl TUEYLI1 2 s ¥. P " 8 Y
OHIIPICIHICTI anmapaTIIbI MeTasnaap
26 Cinrinepai Tueymri 3 Cinrinepni Tueymri 3 8 -/-
Tyliicnene MEH . . . JKanmer
Y P .2 OnekTpocnecapb—TYHicTipym 2-4 8
TeMIepaTypagapibl eIIeyIii METasLI
28 Karomamisr 2-5 Karonmnier 2-6 8 -//-
29 ChIHBINITAYIIIBI 2 I'uapomeramnypr-anmnapariisl 2-6 8 -//-
2
30 Kouseprep 46 Kongeprep 2-6 8 -//-
31 Konapencaropuist 4 Konnencaroprmist 4 8 -//-
32 Kytomist 3-5 Tycri Metangapns! Kytomsl — 3-5
33 KanmanblK KpaH MaIIHHAC] 5 Kanmanbix xpaH MammHACI 5
Peaknusiipl anmmapaTTapabiy 16 Peaknusipl anmapattapabiy 16
MOHTaKIITBICHI MOHTAXKIITBICHI
Taza xoHe Oaraisl
Oaraisl MeTangap
MEeTaJJapMeH  OJIapJbIH C . .
L . eHHipiciHIeri
35 Ty3mapbIHBIH eHAipiciHaeri 4-5 4-5
TEXHOJIOTHUSIBIK
TEXHOJIOTUSJIBIK
XKaOIBIKTap sl OHIAYIIIEI
a0 IBIKTap Bl OHJAYIIIEI
16 Kalitanama muamaapabl 3 Kalitanama mumampapasl 3
oHJIeyIIIi OHJIEYIII
Matpuna TabakTapblH Martpunia  TabakTapbiH
37 oTPun rap 2-3 bt rap 2-3

OHJICY T
38 Cysri maranapbid eHaeymi 2
39 CpiHbInTapabl LIBIHAAYLIBI 5

KaToarel >xoHe aHOITHI
40 mertanmap/pl, MIMKIi3aTTapasl, 2
KBIIITAp/Ibl TACHUTBIMIAYIIIbI

Karanuszatop maileiHgailiTeiH  2-5

OHJIEYIITi
I'mapomeranmypr-anmnaparimst 2-6
ChIHBINTAPABI MIBIHAYIIIBI 5

KaToaTel koHE aHOITHI
MeTalAapabl, MIUKi3aTTapabl, 2
KBIIITap bl TACHUIBIMIAYIITBI



41

42

[epxonstopuist

MBpIpbI TO3aHAaphl

OHIPiCIHICTI MeIIIi

Tutan MeH  cupek
METanJapAbl  KaJlblHa
KENTIPeTiH XKoHe algailThIH
TIEIIIIT

4 BCHLH-HGIHTCP,HG MBIPbIT

45

TOTBHIFBIH aJaThIH MEIIIII

Kaiinanm xaTkan Ty3
MEMITEePIHAC  MBIPBIIITHI
KYIOPOC aJlaThIH eI

Peakuusiel  anmapaTtTapIsl

46 XOHIEUTIH >XOHE KajIblHa

47

48

49

M
3 eTanl

55

KEeJITIpPeTIH memi

AKTUBTI HUKENb YHTarblH
KaJITIbIHA KeNTipyIi

TepMUANBIK  TOCIIMEH
KaJIIbIHA KEATIPyIIi Memmi

Kypambrana tutan 6ap sxoHe
CHpEK TOTBIPAKTHI
MaTepHangapasl OHICHTIH
TSI

Yum TOTBIKTBI CcypMe
OHIIIpiCiHAeT] menIi

Bapuit  smexTpoauTTi
OaJKBITYIIIBI

ONeKTPIi-coyIemiK OaIKpITy
OaJIKBITYIIBICHI

OolmmajJapblH
JKbUITBIPATYHIBI

Kypamsbiaga OaraJsl
MeTanmap Oap IIMKi3aT MeH
XKapThUIall JalblH OHIMII
KaObUIAAYITBI

¥YHTaKTapasl
KYYUIBI-KeNTipyIIi

56 ¥HrakTapasl TycipyIi

57 TuraH KeyekTepiH Oemyi

58

ChIHAIITE KYHOIIbI

9TYCTi MeTajxgap MeH

KOpBITIIATIap/bl KYIOIIbI

60 MeTasut yHTaFbIH TapTYLIbI

61

Aninay MeMITEePIHIH
paiiMomIBICH

3-4

3-5

3-6

3-5

3-4

3-6

4-6

2-4

2-3

3-5

34

I'mapomerantypr-anmapaTiisl

MBbIpbIn TO3aHJapsl

OHJIIPICIHCT] eI

Tutan MEH  cHUpEK
MeTangapAsl  KajmblHa
KENTIpeTiH JXKoHe almaiThIH
eI

Benpu-nemmi

MBIPBIIITH KYOPOC alTaThiH
i (Siiiiisl

P CaKIUAJIbl alrapaTrrapAablH
MOHTaXXIIBICHI

Hukenb yHTarblH KaJIblHA
KeJTipyIIi Imerri

TepMHUANBIK  TOCIIMEH
KaJIITbIHA KEJITIPYyIIi MeIi

Kypameiana tutan Gap sxoHE
cHpeK TOTBIPAKTHI
MaTepHaagapasl OHACUTIH
TIETIITII

Y TOTBIKTBI cypMme
OHJIIpiciHIeT] TemtIi

bapuit  »snekTponuTTi
OaTKBITYIIBI

DNEeKTPIi-coyIeniK OanKpITy
GaNKBITYIIBICHI

Merann YHTaKTapbl
OHIIPiCIHACTI anmapaTIIIbI

baraner MeTangap MeH
IIMKI3aTThl KAOBUIIAYIITHI

MeTtann YHTaKTaphbl
OHJIIpICIHIET] anmapaTibl

MeTani YHTaKTapbl
OHIIIPiCIHACT] anmapaTIIIbl

Turan keyekrepiH Oemymri
ChIHAITBI KYIOIIBI

Tycti wMeranmap MeH
KOPBITHAIAPbI KYIOIIBI

Merann YHTaKTapbl
OHIIIPiCIHACT] anmapaTIIIbl
Atlinay MeNITePIHIH
pariMOIIBICHI

2-6

3-5

3-6

3-6

3-4

3-6

3-6

4-6

2-5

3-4

2-5

2-5

3-4

TycrTi oH¢
MeTaniap

-//-

-//-

/-

-//-

-//-

-//-

-//-

-//-

-//-

/-

-//-

-//-

-//-

-//-

-//-

-//-
-//-

-//-

-//-

-//-



62 Merayut yHTaKTapblH ceOyIi

63 CpIHanNTH Ta3apTyIIBI
64 KolibIpTrakThl CYHBITYIIBI

65 Koronatymrsr (Toppirsi)
66 Ara Ty31IBI

Oen aliHaama

7 Kox

MeTaJlIapAbl Ta3ajlay bl

Marauii  KoHe KoJja
68 IIBIFBIPIIBIKTAPBIH JKOHKAFA

YKOHFBUIAY LTI
69 Xnopnayuist

0 Exi KaJIalbl
JAbIHOANTBIH XJIOpJIAYIIbl

XJIOPJIbL

71 KemiprekTeHaipyi

) ONEeKTPONUT BaHHAIAPBIHBIH
IIJTAMIIIBICHI

7

73 Asxapnaymibl

4 Cy epitinginepin
ANIEKTPOIHU3 ALY L

Bankeiran TY3apabl

NIEKTPOIHU3ICYII

2-4

3.4

2-3

2-3

2-6

Merain YHTaKTapbl
OHIIPiCIHACTI anmapaTIIIb]

ChIHAMNTHI Ta3apTYLIBI
KoibIpTHakTh! CYHBITYIIBI
I'mapomeTantypr-anmnapaTisl
Ty3 eHJIpiciHaeri
anrmapaTIbl

Kox

MeTaJIJap/ibl Ta3ajayibl

Oen  aWHaiaMa

Xnopaayuist

Exi xmopmel  Kamawl
JalbIHIANUTBIH XJIOpIayLIbl

KewmiprekreHaipymri

DOJIEeKTPONNT BaHHAJIAPBIHBIH
IIJIAMIIIBICH

JKa3bIKTHIKTBI, HHUIIIENAL
JKOHE IIMHKaHBI ayKapIiayIIbl
Cy epiTiHxinepin
AIIEKTPOIHU3ACY L
Banksiran  Ty3mapasl
EKTPONTU3 LY

2-5

3.4

2-6

5-6

2-3

2-5

2-6

8

-//-

-//-
/-
-//-

-//-

-//-

-//-

-//-
-//-
-//-
/-

Mexanuka
oHJIeY

TycTi xoHE
MeTainziap

-//-

JKyMBICIIBIIAPIBIH KYMBICTAPHI
MEH KocinTepiHiH OipbIHFait

TapuPTIK-OUTIKTITIK

AHBIKTaMAJIBIFBIHA (8-IIBIFAPBLTBIM)

6-KOCBIMIIIA

Kocinrepain, 6eniMaep/iiH ©3repTilireH aTaysl XKoHe ojiap €HTi3UIreH

IILFApBUIHIM HeMipiiepi kepceriired bTBA-HBIH KOnIaHBICTaFbI
"TycTi MeTanmapasl eHaey" 6eniMiHIe Ko3AeNreH )KYMBICIIBLIAD

KociOTepiHiH Tizbeci
p/ ,
¢ Kocinrin arays aspsAATapIbIH
JIHATIa30HbI
No
1 2 3
2-6

1 Bimixreymri

BTBA kommaHbIcTa
0OJFaH IIBFapBUTEIMIAD

MeH Oernimaep OolibiHIa Paspsarapasa

KocinTepaiH ataysl, 1969 muama3oHbl

xkoHe 1975  xk.
HIBIFAPBUTBIM

4 5
CybIK METaJ bl 6
OimikTeymi

®onpra opamIapblH
OUTIKTEYITi-)KY yIIIBI

BTBA

BTBA Oeiiminig

MIbIFAaPbIIbIM IIbIFapbLUIBIMBIHBIH

Ne

KbICKapraH aTaybl

7

CybIK MeTaabl
eHJIeY

-//-



1

Kyiima  wmaitnapnast
micipyi
Tycti Meranmapbl

ChIMIAay bl

doapraHbBI

KallIApJIeyIIli-ChIPIay bl

CycanpaplK MeTaiaap
KallbIMTapblH
KUHAKTAYIIIBI

Baranel meTangapabiy
yCTachl

baranel mertannapnan

KacaaFaH OYABIMIap/IbI

KYPacTHIPYIIBI

Tycti Meranmapsl
KBI3IbIPYIIIEI

Tycti Meranmap/bl
OHJCY  IKCIICIHIH
OIIepaToOpHI

0 Tycti wmerammapasl

KYMCapTYIIBI

OpaMABIKTapIbIH
YPIIBIKIIBICHI

12 ®onbrans! Tecymi

13

14

17

byitsiMmaap nbt
JKamaTyIIbl
I'mapobacmakrapna
Oacranaymrsl

TexHuKanblK Mainapasl

JafbIHIAY B

6 blcTteixk  MeTaman

WJIEKTEYII

CycaﬂLﬂLIK METaJlAapabl

Kecymri

18 KyObIp miekreymri

19

Tycti wMerammapasl
KBIPYIIIBI

2-3

2-5

3-5

2-3

3-6

2-5

3-6

2-4

2-3

3-6

Kyiima  maiinapast
micipymri

CoiMaaymist

donprann
KaIHpIIeyIIi-ChIPIayIIbl

KaJ'II)IHTayHILI—CycaJ'ILHILI

Baranbr merangapabiy
YCTachl

Achul MeTanmap MeH
KOpbITHAlapaAaH
JKacalFaH OYHBIMIIAp.IbI
KYPaCTBIPYIIbI

Tycti MeTammgapasl
KBI3/IBIPYIIIbI

CreiMzaymrs! (aBTOMATTHI
xKeninep Oemirinze)

Kyiimamerangapasl
OHJCYIIH TOFBIHABI
JKEJICIHIH OIepaTopbI
Tycri meranmap MeH
KOpsITHANapAaH
KacalafFaH
JlabIHaaMarnapabl KoHe
OyHBIMIap Bl
JKYMCapTYIIbI

Opamuapabl opayIs!

@osnbra MEH pOTaNpHHT
TabaKTapbIH TeCyIIi

@oprans! 0acymIb!
by#ieimagapasl
JKaaTyIlbl

I'unpobacnakrapaa
Oacrmanaymrsr

TexHukanslKk Maiaapabl
Oypxirim

blcTeik  MeTannabl
WIIEKTEeYIITi

®dosnbra MEH CyCalbJbIK
MeTagapabl KeCyIIi

KyO51p nnexreymri

Keipymisr

1-4

W

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-

-//-



JKyMBICIIBITAPIBIH KYMBICTAPHI
MEH KocinTepiHiH OiphIHFait
TapuPTIK-OUTIKTITIK
AHBIKTaMAJIBIFBIHA (8-IIBIFAPBLTBIM)
7-KOChIMILIA

Kocinrepain, 6eniMaep/iiH ©3repTilireH aTaysl XKoHe ojiap €HTi3UIreH
IILFApBUIHIM HeMipiiepi kepceriired bTBA-HBIH KOnIaHBICTaFbI
"Tycti MeTanmapasl eHaey" 6emiMiHIe Ko3AeNTeH )KYMBICIIBELIAP
KocinmrepiHiH Tiz0eci

BTBA xonmaHpIcTa
0OJFaH MIBIFapPBUIBIMIAP

p/ i N BTBA BTBA 0GeiMiHiH,
L. Paspsiarapasie MeH Geximuep Ooiiprama Paspsarapasiy
¢ KaocinTiyg aTaysr . ] MIBIFAPBUTEIM  TIBIFAPBUTEIMBTHBIH
N JMaria30HbI KOCINITepAiH aTaybl, JAHANa30HbI N KBICKADFAH ATaYBI
o =
: 1969 xome 1975 oK. P Y
IIBIFAPBUTBIM
1 2 3 4 5 6 7
TycTi MeTtanmaapabiy
CyBIK MeETalgbl
1 ¢onera opammapein 3 C. . 2-6 8 Mertannsl eHaey
.. . OimikTeymT
OUTIKTEYTITi-XKY yIIIBI
Cyn MeETaJIbl @onpra opamaapsiH
p YPIR METAIA 2:6 0TI OPAMMAPRIL -, ¢ 8 I-
OlmiKkTeyIII OUTIKTEYIITi-)KY yIIIbI
3 Kyiima  maiinapabt ) Kyiima  maiinapasl ) y
micipymi micipyIi
TycTi MeTtamgapasl
4  CeiMOaymibt 2-5 Y sapa 2-5 -//-
CBIMIAYIIIBI
TycTi wMerangapasl
eHICY KeNiCiHiH 3-5 -//-
OTIepaToOpHI
5 Aynapyubl 2 Koitbiabt
6 donbpransl 3.5 donabpraHel 35 3 TycTi Metanmbr
KaITHPIICYIIi-ChIPIaYIIIBI KaITHpIIeyIIi-ChIpIay bl OHJICY
Baranel meTangapisl Baranel metangapasl
7 AP 4 s HAPARI 35 /-
YCTachI YCTachl
Hdypreic-Tazanay
8 arperaTelHBIH 4 OHiMII Ta3amaymsl 2-4 8 JKammer TycT™mer
MAaIIHHUCT-OTIEPATOPHI
AcCBUT TYCTI MeTtanaap .
Tycti Meranpapaan .
MEH KOpBITIIAJapAaH . TycTi Meranmsr
9 . -6 JKacanFaH OyWeIMIapasl 3-6 8
KacalFaH OYHBIMIap.IbI OHJICY
KYPaCTBIPYIIIBI
KYPacTBIPYIIBI
Tycti MeTammapisi TycTi MeTamgapasi
10 Y AAPARL 4 v AAPARL s 8 -
KBI3JIBIPYIIIEI KBI3JIBIPYIIIEI

11 Iumconmapast eHpeymri 4 JKonpuias! 8 -//-



12 KyiimameTanmapasl 4
OHJCYMIH TOFBIHJIBI
KEJICIHIH OTepaTophI

TicTi Meranmap MeH
KOpBITIaJapaaH
)KacajafaH

13 1-4
JnadplHIaMaIap MeEH
OyHBIMIAp IBI

AKYMCapTyIIbI

14 Kapmaysimrap sl
LIBIHJAY I

1-3

15 OpaMIbIKTapIbIH
YPIIBIKIIBICHI

2-3
16 ®onbransl Tecymri 3
17 Metanapl >kanaTyuibl 2

Tycri Metangap MeH
KOpBITHANapaaH
KacairaH OyibIMIapIbl
TY3eTyIIi

T'uapobacmakrapaa

19
Oacnanaysl

2-6
0 blcTteik  MeTanabl

. 3-6
WJIEKTEYIIi

TexHUKaIBIK Mailapabl )
OypKirim

) @osbra MEeH Cycajb/bIK 3
MeTaapabl KECYIIi

OnrocTepai )
KypaMaayIsl
24 ®osnbransl Gacyms! 3
25 KyObIp mekreymri 2-5

26 Kamsmraymsl-cycaiapisl 1-3

27 Kplpy1ibl 2-3

TycTi MeTtamgapasi
OHJCY  JKEJICiHIH
OIIepPaToPHI

TycTi MeTtangapasl
KYMCApPTYIITBI

Tmixe aliHaNABIPYLIBI

OpaMIsIKTapIbIH
YPIIBIKIIBICHI

®osbransl Tecymri

Bylisimaapasl
JKaNaTYIIIbI

MaruuHanapaarsl
TY3eTymr

Kommen Tyzerymi
I'mapobacmakrapaa
Oacnanay1sl

blcTeik  MeTanmanl
WIIEKTeY I

3-5

2-4

1-4

3-6

3-6

TexHUKaJbIK Maiapabl )

JaBIH QY I BI

CycanbabIK MeTaIAap bl
KecyIi

®nrocrepai micipymi

@osnbransl Tecyri
KyOb1p niexreymri

CycanbablK
MeTannapablH
KaJablITapblH
KUHAKTAYIIIBI

Tycri wMeranmapisi
KBIPYIIbI

2-3

8

-//-

-//-

Kazanapsikrap

TycTi metanmbr
eHJIeY
A

-//-

¥ cTabslk

Kazanapikrap

TycTi Metanmsl
eHyIey

-//-

-//-

-//-

Kanmsl kapamet

Tycri Met. exyiey
A

-//-

-//-

JKyMBICIIBITAPIBIH KYMBICTAPBI
MEH KocinTepiHiH OipbIHFaii
TapUPTIK-OUTIKTUTIK
AHBIKTaMaJIBIFbIHA (§-IIBIFapbUIBIM)

8-KochIMIIa

"KarThl 6aJIKpIMasiap, ayslp 6aKeiMa METaIap MEH YHTAK, Tay-KEeH

eHIMIIepi eHIpici" OemMIHE KapaCTHIPHUFAH KYMBICIIEI
KocilTepi aTaynaphIHBIH, oaapasH 1969 xone 1975 xuuimapsn



IILFapeUTFaH KoJAaHbICTarsl bTBA GoifsIHma aTaynapH KepCceTUIreH
Ti36eci

BTBA xonmaHwicTa

OonraH
p/ IIBIFAPBUTBIMIAD MEH BTBA BTBA OemiminiH,
L Paspsinrapasig . . Pazpsinrapabig
¢ KacinTig aTays Oemimaep OoifpiHIIA IIBIFaPBUTBIM  TIBIFAPBUTBIMBIHBIH
JIAAaIa30HbI . . JIAAana30Hbl
Ne KOCINTEePIiH aTaysl, Ne KbICKapFaH aTaybl
1969 xone 1975 xx.
IIBIFAPBUTBIM
1 2 3 4 5 6 7
aTTBhl
K KarTel kopsiTnanap KaTtth
KoperTHaap Met MeH Oasgy OaJKMTBIH OaJIKpIMaJlia
1 ©Gasy OankuTeiH 2-5 y 2-4 8 P,
MeTangap ayeplp OaNKbIMa
MeTanjgap
aTmapaTbIChl MeTanaap
ammmapaTbIChl
Kapobupre Bonsdpam Men tuTan
2 P y 3-6 bp 4 8 /-
amImapaTbIChl KapOOHIAYITBICHI
Kocnanap wmen
N Kocnanap  Men
epiTinaine . .
3 pV p 3-6 epitiHginep masiHOay 3-6 8 -//-
nafipiHgay
aTImapaTbICHl
aTImapaTbIChl
Monunbnenmai Moaubnenni
A IBIKTAp IbI KaJIABIKTap bl
4KIIKI)H 4 ABIKTap 4 8 -
TOTBIKTAHIBIPY TOTBIKTAHIBIPY
aTmapaTibIChl aTmapaTbIChl
Kanmeiaa xenripy Kammerra kentipy
5 memTepiHiH 3-5 MmemTepiHig 3-5 8 -//-
anmapaTiIbIChl anmapaTIbIChl
TaHTamap! JMEKTp TaHTanmbl 3JIEKTP
6 XUMISUTBIK OHAIpY 3-5 XUMHSUTBIK ~ OHIipy  3-5 8 -//-
aTImapaTIbIChl aTIapaTbICH
Bagy Oankutein
M basy OankuThIH
MeTalaap by
XHAMUSIBIK METaapAbIH
7 . . 2-4 XUMUSUTBIK JKapThutad  2-4 8 -//-
KapThUTAll NalbIH N . .
. . JNalblH  OHIMICPAl
eHIMIepAi Ny
. JTAABIHIAYTITHI
JANBIHIAYTITBI
Copmalit .
P CopmMmaiit
8 1IBIOBIKTApBIH 1 . 8 -//-
. MIBIOBIKTAPBIH OHACYII
OHJICYIIT
aTThl KOPBITIA
K . p Kartel  kopeiTHa
9 OyiBIMIap Bl 2-3 . .23 8 -//-
. OYHBIMIApABI OHICYIIT
OHJICYIII
Temipaing .
TemipaiH TOTBHIKTapHIH
TOTBIKTApBIH . .
10 P 4-5 KalmblHa KedTipymi  4-5 8 -//-
KaJlnblHa

. . . TEIIIII
KENTIpyIIi e



11

12

13

14

15

16

17

Temip yHTaKkrapbia 3-4
KYMCapTyUIBI
TSI

KatTn
KOpBITHATAPIbI 3-5
Oacrnanays

IMakeTrTepni
KUHAYIIB]

basy Oankutsin
MeTanaapaaH
JKacalfraH 4
OyHBIMIapasl
TOHEKepIeyIIi

XKenrexreynri 3-6

Kartel KopbiTHA
OHIMIIEPIH eHICY
GoMbpIHIIA
CTaHOKIIEI

Karter xxoHe Oasy
OaTKUTHIH
KOpBITHAJIApJaH
xKacajaraH
Oy#BIMIap bl
aKaprayIbl

2-6

Temip yHTaKTapblH
JKYMCapTyIIbI NI

bacnanaymiel

[MakerTepai *KUHAYIIBI

ITabukTepmi
JIoHEeKepIIey i

Kenrexreynri

JKana xocin

Karter xoHe Oasy
0anKUTHIH
KOpBITIIaapAaH
KacalfraH
Oy#BIMaap bl
aKapIaybl

3.4

3-6

2-5

-//-

-//-

-//-

-//-

Kamme! Tycrimer

Kartto
OGankpIMamap,
ayplp OankpiMa
MeTanaap

JKyMBICIIBLTAPIBIH KYMBICTAPEI
MEH KacinTepiHiH OipbIHFai

TapuPTIK-OUTIKTUTIK

AHBIKTAMAITBIFBIHA (8-IIBIFAPBUIBIM)
9-KOoCBIMIIIA

Kocimrrepiin, GemiMaepain ©3repTilireH aTaysl XKoHE 0JIap €HTi3iUIreH
IILFaphUIBIM HOMipiepi kepceruireH BTBA-HBIH KOIaHbICTaFbI

"KarThl Oankemvainap, ayslp OankeiMa MeTalaap MEH YHTAK

Tay-KCH OHIMJIEpl OHIpici" OeIMIHAEC KO3EITeH KYMBICIIBLIAD

KocinrepiHiH Tiz6eci
p/
¢ KaocinTiyg aTaysr
JIHANa30HbI

No
1 2 3

KaTtTh

KOpBITIAIAp JKOHE

Oasty OaJIKUTHIH
1 2-5

Pazpsiarapnbig

BTBA xongaHbicTa
Oonran
IIBIFAPBUTBIMIAD MCH
Oemimumep OOWBIHIIIA
KocinTepaiH artaysl,
1969 xome 1975 xoxk.
IIBIFAPBUTBIM

4

Kartsl KopsITHanzap

JKoHE Oasly OamKUTHIH

Pazpsiarapnbpig
JINana3oHbI

2-5

TBA
HIBIFapPbUIBIM IIBIFAPBUIBIMBIHBIH

Ne

BTBA OeniMiHiH,

KBICKApFaH aTaybl

KatTh
OankeIMamap,



10

11

12

13

MeTaxmaap
OHJIIpiCiHIH
aTImapaTIbIChl
Kocnanap wmen
epiTiHaiaepai
JaubplHIAY
aTImapaTIbIChl

3-6

Monaubaenni
KaJABIKTaPIbI
TOTBIKTaHBIPY
aTImapaTbIChl

Kanmsina kenTipy
MeTEePiHIH 3-5
anmapaTibIChl

TaHTanIbl 37A€KTp
XUMUSIIBIK OHAIpYy 3-5
ammapaTiibIChl

basy OGankuteiH
MeTalgapablH
XUMHUSITBIK
’KapThUIal 1aibIH
eHIMOEpP i
JAfBIHIAY BT

2-4

Bonsdpam men
TUTAH 3-6
KapOOHIayIIBICHI

basy OGankuteiH
MeTalllapAblH 3-5
YCTachl

KeyexTi Temipai
Tazanay
arperaThlHBIH
MAaIIIMHKCL

Copmair
IIBIOBIKTapBIH 1
OHICYIII

KartTs
KOpbITIIajap
OyibIMIIapbIH
OHJICYIIT

Tewmip
TOTBIKTaPbIH
KaJlIlMblHa
KEeJITIpyIi Memmri

Tewmip
YHTaKTap bl
KYMCapTYIIbI
eI

MeTaJIap OHIIPiCiHIH
amnapaTIbIChl

Kocmanap MEH
epitinminepai
naWblHAAY
ammapaTIbIChl

ToOTBIKTAHABIPY
anmnapaTibIChl

Kanmeira  kenTtipy
MEeNTepiHiH
amnmapaTibIChl

Ta"Tanabl 3JIEKTP
XUMHSUTBIK ~ OHIIPY
annapaTibIChl

basy  Oa’aKuUTBIH
MeTaXJgap by
XUMUSIIBIK KapThUIai
MaiblH  ©HIMIep.Ii
JIalBIH QY LB

Kapbunarey
ammapaTbIChl

AyBICTHIPY
MalluHaJIapbIHBIH
KaJIBINTAyIIBI-YCTACHI

Meranael, KyiiManapabl

, OYHBIMAApIBI KOHE
GenmexTepai
Ta3anaymibl

CopMaiiT IIBIOBIKTaPbIH

OHJICYIIT1

Kartsl KopsITHanzap
OyiBIMIapBIH OHICYIII

Temip TOTBIKTApbIH
KaJllbIHa KeNTipyIIi
Sl

Temip yHTaKTapIbI
JKYMCApTYIIbI MEIi

2-4

3-6

1-3

1

2-3

ayblp OankpiMa
MeTanaap

-//-

-//-

-//-

-//-

-//-

-//-

¥Ycransikrap

Ky o
KACIIOPBIHAAPHI

KatTh
OankeIMaiap,
ayblp OankpiMa
MeTanaap

-//-

-//-

-//-



14 Bacnanaymisl 2-5 Karter KoperTnanapasr  3-5 8 -//-

Oacranaymrsr
IMakeTrTepai .
15 2 [MakerTepmi xuHAYmBI 2 8 -//-
JKUHAYIIIBI
Basy  OankuThH
IIITabuxTepai MeTangapAaH JKacalaraH
16 PAL -y raHapi 4 8 -
JIOHEKepIIey i Oy#bIMIap bl
JIOHEKepJIey i
Baronerkara
17 OyHBIMIapasl 2 JKonsurasr 8 -//-
CayIIbI
Kartsel sxoHe Gasty
OalKUTBIH Kartel sxoHe Oasy
MeTajgapaad OaJIKUTBIH MeTalAapaaH
18 Aapi 25 “ ravtapaat 8 /-
’)KacaJFaH KacanraH OyHbIMIap/b
OyiBIMIap bl axapJiayibl
aKapIIayIsl

JKyMBICIIBITAPIBIH KYMBICTAPbI
MEH KocinTepiHiH OipbIHFait
TapUPTIK-OUTIKTUTIK
AHBIKTAMAJIBIFBIHA (8-IIIBIFAPBLTBIM)
10-kocpiMIIIa

"OeKkTpOATH eHIMAEPAiH eHAipici" OenmiMiHAe KapacTHIPhUFaH
JKYMBICIITE KOCIITTEP] aTayIaphIHbIH, oxapasH 1969 xore 1975
XKBULIApHl IBFapeUFaH Konnaneicrarbl BTBA GoisiHIna araynapsl
KepceTuIreH Tizoeci

BTBA «xongausicTa

OonraH

p/ HIBIFAPBUIBIMAAD MEH BTBA BTBA GeniminiH,

_— Paspsinrapnbig . N Paspsiarapabin
¢ KaocinTiyg aTaysr Oemimumep OoifbIHIIA IIBIFAPBUTBIM | TIBIFAPBUTEIMBIHBIH
JMaTa30Hbl . . JMaTa30Hbl

Ne KOCINTEepiH aTayshl, Ne KBICKapFaH aTaysl
1969 sxone 1975 XK.
IIBIFapPBUTBIM

1 2 3 4 5 6 7

Kyitmipy xome
rpadurri
MemTepaiy
THEYyLII-TYCipymIici

Ky#inipy  xoHe
3-5 rpa¢urTi memrepain  3-5 8 OJeKTPONTH OHIM
THUEYIII-TycipyTici

2 Ilicme-6ankpITymsl 3-4 [Micnie-0amKpI Ty Bl 3-4 8 -//-
DJCKTPOATEI DIEeKTPOATEl OHIMII

3 emimai 3-6 PO SE W 8 -

Gacranaymsl

OacrnanayIs

4 QHGKTPOﬂTLI OHIM 35 9H6KTPO£{TBI OHIM 35 2 m
ciecapi ciecapi
DNEeKTPOATHI 3
oHIMI1

5 MEXaHUKAIBIK 2-6 2-6 -//-



OHAEHUTIH DNEKTPOATHl  ©HIMI
CTaHOKIIIEI MEXaHHKAJIBIK
OHICHTIH CTAHOKIIIEI
6 Texmemi 34 Texmenri 34 8 -//-
OJIeKTPOATH 3
JIEKTPOJTEl MACCaHBI
7 MaccaHBI 2-3 poat 2-3 8 -//-
KaJIbIITAYIIIbI
KaJBIITaYIIbI
8 Xnopnayribt 3-4 X1opaaymibt 3-4 8 -//-
DJIEeKTPOATAPIBI DIeKTpoaTapabl
9 POATAPARL POATapA 2 8 /-
KaTapIaymisl KaTapJayIIbl
10 DAeKTpOoATIIBI 2-4 DNEeKTPOITIIBI 2-4 8 Kanmst

JKyMBICIIBITAPIBIH KYMBICTAPbI
MEH KocinTepiHiH OipbIHFaii
TapUPTIK-OUTIKTUTIK
AHBIKTaMaJIBIFbIHA (§-IIBIFapbUIBIM)
1 1-xocwIMIIIa

Kocinrrepain, 6emiMaepiiE ©3repTilireH aTaysl JKoHE OJIap €HIi3UIreH
IILFapEUTEIM HeMipiiepi kepceTuireH bTBA-HBIH KongaHBICTaFbI
"KarThl Oankemvanap, ayslp OankeiMa MeTainaap MEH YHTAK

Tay-KeH OHIMZEpi OHAipici" OeliMiHAe KO3JeIreH KYMBICIIbLIAP
KocinTepiHiH Tiz0eci

BTBA «xomngausicTa

6onran
p/ HIBIFAPBUIBIMAAD MEH BTBA BTBA GenimiHiH,
. Paspsinrapabig . . Paspsinrapapig
¢ Kacinriy aTayst Oemimaep OoiibIHIIA HIBIFAPBUIBIM [IBIFAPBUIBIMBIHBIH
JMana30Hbl . . JMana30HbI
Ne KoCINTEp/iH arayshl, Ne KBICKAapFaH aTaybl
1969 xone 1975 xx.
IIBIFapBUTBIM
1 2 3 4 5 6 7
Ky#inipy xome o
. Kyi#aipy XKOHE
rpadurti . . .
1 . 3-5 rpa¢uTTi memrepain  3-5 8 ONEeKTPOATHI OHIM
MemTepaiH . . L
. . .. THEYIi-TycipymIici
THEYLII-TYCIpyIici
2 Ilicrie-6ankpiTymst 3-4 [Ticrie-GanKpITy B 3-4 8 -//-
DCKTPOATEI DNEKTPOATH OHIMII
3 omimai 3-5 poa s 8 -1I-
Oacranaymrsr
OacnanayIsl
C) i €) i
4 JICKTPOﬂTH OHIM |, HeKTPOHTLI oHIM |, o 2 m
crecapi ciecapi
5 laiipipuist 2 HKOMBUIIBI 8 -//-
DNEeKTPOATHI
OHIMII DNEeKTPOATH OHIMII
6 2-6 MeXaHUKaJIbIK 2-6 -//-

OHJIEUTIH CTAHOKILIEI



MeEXaHUKaJIBIK
OHIEUTIH
CTaHOKILB

7  Texmwemi 3

DNEeKTPOATHI
8 amoarel Maccauel 2-3
KaJIBIITAYIIIbI

ONeKTPOATHI
9 enimpai 3-4
XJIOPJTayIIIbI

DJIeKTPOATH

10 ..
OHIM/I1 Ta3aJIayllbl

DIEeKTPOATH
KaTapaymibl

11

© 2012. Kazakcran Pecriyonmukace! Opiier MUHUCTPIIITiHIH «Ka3akcran PecriyOnmukachiHBIH 3aHHAMa KOHE
KYKBIKTBIK akmapaT HHCTUTY Ty [IIDKK PMK

Texmrenri 3

DIIEKTPOATHI aHOJTHI

2-3
MacCaHbl KaJIbIITaYIIIbI
DAEKTPOATH  OHIMII 1.4
XJIOPJIAY BT
DIEeKTPOATH  OHIMII 4
Ta3aayIbl
DIEKTPOATHI )
KaTapJiayibl

/-

-//-

-//-

-//-

-//-



