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OnexktuBTi moHAep karamnorsl K.M.CorbGaeB aTeiHmarbl Kaszak VATTBIK TEXHHKAIBIK
3epTTey YHUBEPCHUTETIHIH FBUIBIMH-9MIiICTeMENIK KeHeciMeH Oekitiren (Nel xarrama «15»
tamb13 2016:x.). Anmatel, Kaz¥ T3V, 2016.

Karanorra mamanpIK OOHBIHIIA 37IEKTUBTI MOHEP (TaHaay OoiibIHIIA) Ti31Mi, TOHIEPIIH
MPEPEKBU3UTTEPl MEH MOCTPEKBU3UTTEPl, MOHJI OKYy MaKCaThbl, KbICKAllla Ma3MyHbl, KYTUIETIH
HOTHIKEJIepl eHT13UIreH.



BLJIIM AJIYIIBI MEH 3JIBAV3EPTE APHAJIFAH JKAJTHAMA

MamaHABIKTBIH OapiibIK MMOHAEPI MOAylbaep MeH mukaep (OGakamaBpuarta JKBII, BIT,
[T, maructparypa meH nokropantypaaa bII, IIIT) Ootipiama OGesminreH. OnapablH imIiHIE
IOHJIEP MIHJETTI XKOHE 3JEKTHUBTI (TaHnay) HoHaepine OeminreH. OKyFa MIHACTTI MOHACPIIH
Ti31MI MaMaHJBIKTBIH YJITLIIK OKY kocmapbiHaa (YOX) kenripiireH. MamMaHABIKTBIH 9p KYPChI
YIIIH S3JEKTHBTI ToHIEp Ti3imi 31ekTuBTI moHaep katanmorsiHaa (DIIK) kenripinren. JIIK
MaMaH/IBIKTBIH TaHJay IOHJACPIHIH JKYHEICHIeH aHHOTAlMsUIAaHFaH Ti3iMi OOJIbIN TaObLIaIblI.
OIIK OinmiM  amymbuiapra OKBITYABIH TaHIAJFaH TPAGKTOPUSCHIHA COWKEC JJIEKTUBTI OKY
MIOHJIEPIHIH ATbTEPHATUBTI TaH ay MYMKIHJIITIH Oepyl Kepek.

Mawmannbik 6oiipiHma YOX 6en OIIK Herizinae OiniM adyIIbIHBIH OKY KBUIBIHA YKEKE
oKy sxocmapel (ZKOX) xypeimaasl. JKOXK-np1 mbrapymsl kadenpa TarailblHIaFaH dBand3epIiH
KeMeTiMeH OakanaBpyiap MEH MaructpaHrrap Kypacteipanbl. Jlokropantrap KOX-ab1 e3nepi
kypacteipanel. KOX Mamannblk mieringe opOip OUliM — alyIIBIHBIH JKEKe OuriM  aiy
TpaekTopusichiH aHbIKTaiabl. JKOX-ra YOX-maH MiHAETTI KOMIIOHEHT NOHACPI MEH OKY
KBI3METIHIH Typyepi (IpakTUKajgap, 3€pTTEY >KYMBICHI, MEMJICKETTIK (KCIICHi) eMTHXaH,
JTUTUTOMJIBIK KYMBICTBI (O)KOOAHBI) jKa3y, TUCCEPTAIUsSHBI peciMey jKoHe Kopray) xoHe DIIK-
JlaH TaHJay KOMIIOHEHTI MoHAep1 Kipei.

EHOex HapbIFbIHBIH JKOHE JKYMBIC OCpyYIIUIEpIiH TaJanTapbiHbIH ece0iMeH HAKThI )KYMBIC
cayiiacblHa OarbITTaliFaH OuTiM Oepy TpaeKTOpHSICHIHBIH OakanaBpiapbiHa kemek perinae JDIIK
mierigae OUTiM anymipulapra Kes3aenreH OuriM Oepy TpaeKTOPHUSICHIH MEHrepyli KemuiIeHTiH
MOHAEp Ti3iMi Oepinyi Kepek.

DJNEKTUBTI OKY NIOHACPIH TaHIaFaH Ke3]1e MbIHAIAPABI €CEIKE ally KePeK:

1 bip cemectpae MIHAETTI TypAe OKbUIATBHIH OKBITYABIH KocbkiMmina Typiepin (OKT)
ecenTeMereHae, KYHII3ri OKbITy OexmiMiHiH cryaeHTi 18-22 xpeawtti (MIHAETTI JKOHE
9JIEKTUBTI), CBHIPTTail OKBITY OONiMiHIH CcTyAeHTI 9-12 kpeauTTi (MIHAETTI KOHE AJIEKTHBTI)
urepyi Tuic.

2 OkpITYAbIH OapiblK KE3eHIHJET >Kallbl KpeauT caHbl MaMaHABIKTBIH Y OX-Haa
KOPCETUITeH CAaHHAH acraybl Kepek.

3 D7eKTUBTI MOHJEP TUICTI HeMipi Oap TaHjay TonTapbiHa OipikTipiireH. Ilonaepain op
TOOBIHAH Olp FaHa AJIEKTUBTI OKY MIOHIH TaHJayFa 0oJajbl.



AKaJeMHAJIBIK J9PeiKe: TEXHUKA KIHE TEXHOJIOTUsl MAarucTpi

«TAY-KEH MAHINHAJIAPBI MEH KAB/IBIKTAPBI»

1 kype
No | Monynbaig [TonHiH [TonHiH [ToHHIH aTaysl Kpenut Cemectp
aTaysl IIUKITBI KOJIBI CaHbl
1 MITUIT Ia1.3.1 PIGM Tay-keH 3 1
5301 MallMHAJIAPBIHIAFbI
Ken WHHOBAIUsIIAP
MaIIHHATIaPIbI rporecci
2 KOHE TIKIESU Kepactsl 3 1
XKaOIBIKTap/IbI PR 5302 IaxTajapblHjia
JaWbIH]TAY IbIH TipKeJITeH
npodekccTruoHa KOHIBIPFBUTAPBIH
JIBIK JKOHE x)obasay KoHE
WH)KEHEPITIK naiianany
MOJTyJTh TEXHOJIOTUSUIBIK
WHHOBAIHIIAP
3 ITSGP Tay-ken 3 2
5304 WHHOBALMSUIBIK
KOJIK XKy#enepi
4 | MDP MNEEOG | Dnekrpomexanukan | 3 1
MISU BIK YKa0IBIKTapIbI
DneKkTpoMexaH 5303 OpHATY XKoHE
WKaJIbIK TEXHUKAJIBIK KbI3MET
XKaOIBIKTapIbI KOPCETY iCKe KOCY
OpHAaTy JKOHE KM sxone TK
5 TEXHHUKAJIBIK TTNMKG KM xone TK 3 2
KbI3MET MSU NHHOBaMSIIBIK
KOpCETy MOYJI1 5305 TEXHOJIOTHSIIAP
KOHE MHXKEHEPITIK
OakplIay daicTepl
6 IPVTOu Kezmer kepcery | 3 2
RGMSU KOHE KOHJIEY
5306 MHHOBAILUSIBIK
IPOIIECTEP
7 KMSITO IerrapMammsielk | 3 2
OGP 5307 onicTepi MeH
naxTanapja
TEXHHUKAJBIK
XKaOIBIKTapIbI
srestva CbIHaKTap
YKOHE MHCIICKIMSIIIAY
KTPGMS KomnbsroTepmik 3 2
U 5208 TEXHOJIOTHSIIAP
XKoHe kobaay




PIGM 5301 Tay-ken MamIMHaJIapbIHIAFbl HHHOBALUSIJIAP nmpouecci -3 KpeauT

IIpepexBusuttep: [Ipodunpai OakamaBpuat moHaEpi

HoctpexBusurrep: GPPG MSIT OGMS ORSO GMO TOGM

3epTTey MaKcaThl: Tay-KeH calaChIHAAFbI 1p1 )KETICTIKTEP JKAMIIbI OUTIM amy

Kbickama ma3mynbl: Ilon OoiiplHIIa Tay-K€H MallMHAIaphl  ©HEpKaciOiHzae
WHHOBALMSUIBIK IICHIIMJEP, MKaJMbl €peXelepiH OKy Tay-KeH MallMHAIAPbIH Kypy >KOHE
naiiianany ymiH Heri3 O6onbin Tabbutaabl. Kasipri 3amanrsl jxo0anay: Oyprbuiay MallldHAJIAPH;
ITHEBMAaTHKAJIBIK JKOHE THJIPABIMKAJIBIK OYpFIIAP; TOKMAKTap; OYprbUIay KOHE YHFBIMAaap/bl
OyprbUIay KOHJIBIPFBUIAPHI, Ka30a MallMHAjIap; TOHHEIh JKOHE KOCAJIKbl KYMBICTAp YIIiH
MallfHanap xyieaep MeH kaOabIKTap; )KYK KOTeprill MeXaHu3MAep/Ii.

Kyrinerin HoTm:ke: Tay-KeH MammmMHanap MeH >KaOJIbIKTapAbIH OOIIEKTEPiH TEOPHUSIIBIK
oMiCTepiH Maijaany oHe ecentey.lloHHIH MarucTp AOpeKeciH 3ephaeiiey HOTHXKECl Tay-KeH
TEXHOJIOTUSUIBIK TIPOLIECTepAl THUIMIUIINIH KaMTaMachl3 €Ty YLIIH 3epTTey JKOHE Tay-KeH
TEXHHUKACHIH YTHIM/IbI TAHJAY CalalapblH/Ia KOJIJaHbLUIa bl

ITSGP 5304 Tay-keH HHHOBANMSJIBIK KOJIIK Kyiesepi -3kpeaur

IIpepexBusurrep: TM.

MocrpexkBusutrTep:MSIT OGMSU RIGMO EIRM PSTMO

3eprreynin Makcarbl: Kemik >xyiienepi camachlHIAFrbl HETI3r KETICTIKTEpl Typajibl
oM any

Kbickama masmynbl: Kazakcranmarel KocinTik OuriM Oepy kaHa >KYHECiH eckepe
OTBIPBII, KOJIIK KYHeCiH MHHOBALMSUIBIK TpaHc(opMals Typajbl Heri3ri akiapaTr Ha3zapra ajbll
Tay-KeH KOCITOPBIHHBIH CBHIPTKBI OPTAMEH JKYMBIC iCTEyiHEe ocep eTefi.

Ocpl MoHA1 3epTTEeYIIH HET13T1 METOAOJIOTHSIIBIK, Tay-KeH HHHOBALIMAJIBIK KOJIIK KYHeciH
o/licTEMEITiK KOHE YHBIMIACTHIPYIIBIIBIK TPUHITUITEPI.

ATan aifTkaHaa: Tay-KeH »OoHE KOJIK OHJIPICTIK MallMHajap, >KyhHelep MeH KeJiK
KYHeNepiH, Xylenep MEH KOJiK JKyHWelepiH cXeMalapblH CXEMallapblH; KOJIK KypalJapblH
€cenTey TEOPHUSCHIHBIH Heri3epi: KoK Kypauaapbl MaKeTTIK MaijianaHy; TEMIp KOJ KeJiri;
aBTOKOJIIK (©3ITHEH JKYPETIH) KOJIIK KypaJlJapbl; bICBIpMaJIbl KyHeciH; Kabenb KeJliK; Y31KCi3
TachIMalliayFa Kyhenep; KOHBeHepIiK Kyhenep; rpaBUTAUSUIBIK KOJIIK; THAPABIUKAJIBIK JKOHE
MTHEBMATHUKAJIBIK KOJIIK KOHJBIPFbUIAP; Y3/IKCI3 1C-KMMbLIT THETIIITEP; IIEKC13 XKIMMEeH KabeabaiK
KyHenep; KeJiK KOHJbIPFbIIap O6ackapy anemeHnTTepi; Kayinciziik KypbUIFbICHI.

Kemik xyiieciH ecenrtey >XoHE TaHjay TEOPHSCHI Macenenepi, maiganbl KazOamap.ibl
OHJIIPY JKOHE TachIMayljjay Ke3I1HJe Heri3ri jKOHE KOCAIKbl MPOLECTep/iH MeXaHHUKaJaHJbIpy
YKOHE aBTOMATTaHJIbIPY OJ[aH 9pi AAMBITY YpAICl Taaaai Ibl.

KyrineTin HoTHMIKeJep:MarucTpaHT 3epTTey KaOUIeTiH HeMJEeHeNl, KeNiK XyienepiH
KYpbUIBIMBI MEH IapaMmeTpiepiH Oenriiey YIIiH memiM KaObuigay KesiHJe OarapiamalibIK
JKacakTama KaObUIgayFa MYMKIHIIMT  OOdysl  VIIIH, Ka3ipri 3aMaHfbl  aKmapaTThIK
TEXHOJIOTUSUIAP/IbI TalijallaHa OTBIPHIT, TACKIMAJIAY KYHENepiHae op TYpil Ke3JepAcH aKmapar
aJlyFa *oHe MpoLecc, Ka3ipri 3aMaHFbl KociOM YThIMBI Naiiananyra yHbIMIACThIpyFa KaOlJaeTTi
KOJIK JKyHhenepi.

MNEEOGMISU 5303- DaekTpOMeXaHHKAJBIK KAOABIKTAPAbI OPHATY KJHE
TeXHHKAJIBIK KbI3MeT KopceTy icke Kocy KM xone TK- 3 kpeaur

IpepexBusutrep: KIPAT; PIGM; ITSGP; TIKIE

MocTrpexBusurrep: ITTNMSU; IPVTOIRGM; KMSI

3epTTey MakKcaThbl: DJCKTPOMEXaUKAIBIK >KaOBIKTapIbIOPHATY CallaChIHAAFbl HET13T1
KETICTIKTEP1 TypaJibl OUTIM airy *KoHe Haijanany.

Kpickama Ma3MyHbI: OJEKTPOMEXaHUKAIBIK KaOIBIKTapasl TYPBIC OpHATY JKOHE
naiinanany, KM »xone TK >XymbIC Toyenai CEHIMIUIIN MEH Y3aKThIFbIH Oakpuiay. byn mon
anmnaparThlK OpPHATY €peKelepiH JKOHE OHBI ICKE achlpy TEXHOJOTHACHIH 3epTreiai. KM sxone
TK snekTpoMexaHUKaJbIK >KaOIbIKTapAbl Maiifanany. bi3 TeXHOJOTHSUIBIK MallldHaIap >KoHE



OJIapJIbIH KBI3MET KOpCETY >KYHECiH 3epTTeN, TEeXHHKAIbIK KbI3MET KOpCEeTy KapTOUYKalIapblH
Kacay TOPTiO1 JIEKTPOMEXaHUKAIIBIK KaOABIKTap Ikl Maii1anany.

Kyrinerin HoTtmxkenep: KM xone TK snekTpoMexaHUKaNbIK KaOABIKTap KYMBIC iCTEY
MPOIIECIHAC YTHIMIBI YHBIMIACTHIPY JKOHE TaHjaay KaoOureriH aptreipy. KM xone TK
AIIEKTPOMEXAHUKAIBIK JKAOJBIKTap KociOM >KeTuidipy, Oaranay omicTepiH THIMIAI YKYMBICHIH
yibIMIacThIpa OLTy.

KTPGMSU 5208 KoMnbIOTEpPJIiK TEXHOJIOTUSAIAP KIHe Ko0anay— 3 KpeauT

IpepexBusurrep: PIGM ITSGP TIKIE

IMocTpexBu3utTep: EIRM MD

3eprreynin  makcatbl:  Tay-KeH  ©HEpKociOi  calmachlHIAFl  KOMIIBIOTEPIIIK
TEXHOJIOTHSIIAP CalachlHIaFbl OLTIMIH amy

Kbickama ma3mynsi:AJKOK mony, cangap KOMIIAC 3D exinairiniy TarailbiHaay
xkyieci, 6arnapiaamanbiy KOMITAC 3D xanner TyxsipeiMaamacel, KOMITAC 3D xyiecinae
TEOMETPHUSUIBIK  OOBEKTiJIep, TCOMETPUSIIBIK OOBEKTUIEPIl CTHUIBAEP, OpPTAK peAaKIHsIay
ozicTepi, MHKPOARJIEMEHTTEp TMaljanaHy, MapameTp IOy, apajlacThlpy KapbIM-KaTbIHAC
MPUHIAIITEP] MEH SJICTepl MEH aTpUOYTTapbIHBIH, KYPBUIBIMBIH CUIIATTAY, MOJICIBACY MKAJIITbI
OpUHLIMITEP], Moaenbaey onictepin, ADEM epekinemikTepaiH Kypy, KYHEHIH CUIaTTaMachl,
monyns ADEM AXOK typanbl mapamMeTpilik epeKIIeNiKTepi JKalbl aKMapaTThl MaigaliaHy
OOMbIHIIIA OpraHUKaJbIK, YCHIHBIMAAD - jk00amnay, cany, Kypsuisic nanairi, ADEM CAM xyiiect
Ky’KaTTaMmaja 3JIeMEHTTEPIH KypPY, KYPhUIBIMIBIK 3JIEMEHTTEPIH KYpY.

Tikeneit xobanbik GMIS kommbroTepieHaipy OaillaHbICTBI aKmapaT Moceneci Kaszipri
oneMHiH kahaHabIK ipobiaeManapabH 0ipi OB TaOBLIA B

KyTtijieTin HITHIKeJlep: MarucTpaHT 3epTTey KesiHue skobamay skoHe eHaipy GMIS
Typanbl, JTUCKTEP, TEXHOJOTHUSIBIK KAOIBIKTApIBI, JKApaKTapAbl VIIH TEXHHKAIBIK
cnenuduKanus JamMbITy KaOijneTiHe ue 6oaaabl.

OGPPGMISU TI'MuCY TI'maponHeBMATHKAJBIK KeTeKTepAiH :KaO0aAbIKTapbl- 4
KpeauT

IIpepexBusurrep: PIGM TIKIE MNEE

IocTpexBusurrep: EIRM ZMD

3eprTeynin MakcaTbl: [ MapokababIKTap cajgachblHAAFBI OLTIM amy

Kbickbimubl MasMyHbI: [ HIpoxabapIKTap Ka3ipri 3aMaHfbl ©HEpPKICIOIHIE KEeHIHEH
TapairaH. MyHJail Tay-KeH >KOHE TYHHEJJIEH >KyHelepi peTiHJe Tay-KeH 6HEpKociOiHge
naiiananeIaTeiH [ HApOITHEBMATHKAIBIK MalTUHAIAp, KyaT TipeyilTep/ai, KYpbUIbIC cajlachHIa
- METaJUTypPIUsjIbIK jKa0/IbIKTap, CTAHOKTAp, aBTOMATTAaH/BIPbUIFaH MaHUITYJISTOpIAp, poOoTTap,
KOHBeEWepyiep - OJKCKaBaTtopjap, THAPOITHEBMATHKAIBIK, CEpIiH Oanfamap, MalldHA jKacay
CHSIKTBI. 3epTTey MoHI OOMBIHIIIA KAyIICi3 XKoHE THIM/II )KYMBIC 1CTEYiH XKoHE OJIap/IbIH JKYMBICHIH
YTBIMIBI  PEKHAMICPIH JKOHE TEXHHUKAIBIK-DKOHOMHUKAJIBIK KOPCETKIITEPIH AaHBIKTAaYIbIH
KaMTaMachl3 €Ty, THIPOMHEBMAaTHKAIBIK MallliHAIAp MEH JUCKUIEP/IiH KYMBIC JKacayIpUHIUIII.

'mapaBivKalblK  KOHE  MMHEBMATHKANBIK  IWJIUMHIAPIEP, IMHEBMATHKAIBIK  JKOHE
THJIPABIUKANIBIK KO3FAITKbILTAP, [ MIpaBIUKANIBIK COPFbUIAP, KOMIIpECCOpIap, MTHEBMATUKAIBIK
KOHE THJIPABIMKAIBIK TUCTPUOBIOTOpIAp, KJAamaHIap, AaybICTHIPBIT KOCKBIMITApP, KBICHIM
perTerimrTep, MaHOMETPMEH, KOJUIEKTOpPJap, aXbIPaTKBIIITAP, TYHIIBIKTBIPATHIH, KYJIBIITAp,
aFbIMJIAFbI KIIANIaH AP, THAPO KOHE THEBMOAKKYMYJISITOpIap, OaraapiaaMaiblk KAMTaMachl3 €Ty.

KyrineTin HOTHMIKeJep:MarucTpaHT >KaOAbIKTap MEH THAPOTEXHUKAIBIOK Kypau-
XKaOIBIKTapbIH OHIIPICTEIPIKTEY 3epTTEyOaphICHIH A KaOlaeTKe e 00JIabl.

TIKIESUPR 5302 KepacTsl maxrajapbiHaa TipKeJreH KOHAbIPFbLIAPBIH K00aJ1ay
JKOHe MAlJaIaHy TEXHOJIOTMSJIBIK HHHOBALMAIAP — 3 KpeauT

IIpepexBu3utTTep: JpEeHAXIBI, KEIACTKIII KOHE MHEBMATUKAIBIK OpHaTry; [llaxTamsik
JKOHE CTAllMOHAPIBIK KOHIBIPFBUIAP; KOTEPrilll KOHABIPFBLIAP OPHATY;



IMocTpekBU3UTTEP: DKCIEPUMEHTAIBI-3EPTTEY KYMBICHI; MarucTpIiiK KyMBbIC.

3eprTey makcarbl: [[oHHIH MakcaThl MEH MIHIETTEpl, OHBIH KayilcCi3 >KOHE THIMJII
KYMBIC ICTEYyiH KaMTaMachl3 €Ty, Tay-KeH OHEpKCiOiHAe y3aK Mep3iMIl KYMBIC jKacay KOHE
JKaOABIKTAp/Ibl MaiganaHnyFa OalIaHBICTBI HAKTHI Mocenenep OipkaTap TepeH Oapiay OOl
TaObLIA/IbI.

Kpickama Ma3MyHBbI: [IaXTaJbIK JKOHE Kapbepilik jkaHa OybIH TEMNKIll COpPFbLIAp
TEXHUKAJBIK KbI3MET KOpCeTy >kKoHe jkeHjey epekmenikrepi.lllaxra apenaxmay Kaszakcran
PecnyOnmkachIiHBIH €HOCK KayirCi3/Iiri )KOHEe MHKEHEPIIIK CTaHIapTTapFa KOWBLIATBIH TalarTap.
Heri3ri »oHe KeprumkTi KeNaeTy TeNKIll jKaHKYHepJIepAiH jKaHa Typiepi MeH MOJETbACpI.
Cusiibl KYpPBUIFBUIAD JKOHE Tay-KeH OHEpKAciOiHAe oye TachIMasibiHa KOHABIpFbUTap. lllaxta
KOMITPECCOPIIBIK KOHIBIpFeUIap yiIiH Kazakcran PecmyOnmkachIHBIHTEXHOJOTHSUIBIK KoOanay
HOpMaJIapbl MEH epeKelIepiHiH Kayirci3giri tamantapsl. [llaxTanplk KeTepriln MalldHaHBIH
TEXHOJOTHSUTBIK  kobanay KazakcranPecnyOnuKacklHBIH HOpMallappl MEH — epeKesiepiHe
Kayirncizairi  tamantapbl. TEeXHONOTHSIIBIK CXEMallapblH JKOHE IIaXTalapblHAa KEHICHICP
TONTBIPY kKaOawsikrap. TonTelpy KocmamapbslH OepiKTeHIIpy JaiblHIAy YOIH KaOJbIK
apajiacTeIpy.

Kyrinerin HaTHKeJIep: MarucTp oKy OapbhIChIH/IAa TEXHUKAIBIK pOTrpece (YFbIMIap MEH
Kypajjap) »oHe NpaKkTHKaJa NaiianaHy MYMKIHAIN Heri3ri OarbITTapblH OUTIM  anmajbl.
TexXHONOTHSIIBIK KOHE MallMHA jKacay cajlajlapbl JKoHe cabaKrac cajachIHIAFbl WHHOBAILIUS
KaOlIeTiH Tanjay KoHe TeXHOJIOTWUsUIap TpaHcdepTi YIIIH TYpakThl TeTiriH a3ipiaey. Kociou
JeHrele, Ka3ipri 3aMaHFbl TEXHOJIOTHSUIBIK JKAOIBIKTap/Ibl YTHIMIBI MMalijajiaHy, Tajljgay >KOHE
oJIapJIbIH JKETUIIIpy Oaraiay oMiCTEpiH HENeHY YHbIMAAcThIpy. KykaTTaMaHbIH TEXHUKAIBIK
caparirama Kyprizyre KaOiJieTTi O0Iysl.

TTNMKGMSU 5305 KM xone TK HWHHOBamUAJABIK TeXHOJOTHSLIAP KOHE
HHKeHepPJiK Oakbuiay dmicTepi -3 kpeaurt

IIpepexBu3uTTEep:  Marepuanzap  Keleprici;  MallMHajmap  eHJEY  KYpbUIbIC
MaTepHaIaphl;

IMocTpexkBM3UTTEP: TEXHUKANBIK KbI3MET KepceTy koHe xkeHaey KM xone TK
WHHOBAIMSUIBIK TTPOLIECTEP

3eprrey makcarbl: [[oHHIH MakcaThl MEH MIHAETTEpl Tay-KeH MalllMHalapbl XoHE
CTaIlMOHAPJIBIK OeiMILenepiHiH OeMKTepiHIH OYIAipMENTIH NPUHIUNTEPI MEH YUBIMAACTHIPY
JaMBITY OOJIBIN TaObLIa/Ibl, OJIAPbIH KbI3MET KOPCETY MEep3iMi YIIFAIObIH KAMTaMachl3 €Te/Il.

KpICKbIIBI Ma3MyHBI: Tay-K€H MallMHAIApbhl OHIMHIH carmachl Maceselnepi )KoHe Tay-
KeH kaOabIKTapbl, Kanmwmispnelk camacklH Oakbliay, HWMIIYJIbC-KaHFBIPBIFB; MaruuTri
MEMJIEKETTIK Tay-KeH MalllMHajapbl OeJjIIeKTep MeH >ka0abIKkrap; TeOipeTKilI-aKyCTUKaJbIK
MOHUTOPHHT QJICTEMECI  aHBIKTay, YJIbTPAIbIOBICTBIK Ie(EKTOCKONMUS 9ofici; AKYCTHUKAIbIK
OaxplIay MHCIIEKIUACH] 9/IICTEPIH OOJIIEKTEPIH OHAIPY MEH MaiijjallaHy HOTHXKECIHE OemiKTepl
KM xone TK akaysl MeTamn emec JEeCTPYKTUBTI camachlH Oakpllay JKOHE Tay-KeH
MalllMHAJAPBIHBIH ~ KYWABIHIBI TOKTap OYIIIPMEHTIH TEXHUKAJBIK JHUAarHOCTHKA IKOHE
CTallMOHAPIIBIK OipJIiK.

KyTrisieTin HoTHM:Kesep: Maructp OKy OapbIChIHIA, apHalbl OHIIPICTIK MaIllMHAajIap
CaJllachbIH/IaFbl HEri3ri OaFpITTapblHBIH  OoWbIHIIA OimiM  amangel. KociOum  eHepkacinTe
TEXHOJIOTHSUIBIK YEpICTEPIIH TUIMIUIITH KaMTamachl3 €Ty YIIIH 9MICTEepiH YTHIMABI TaHIAy
MoceJIeNIepiH HeTi3/ley *KoHe Hielry MyMKiHairi 6ap. TyciHy *oHe KaHa HeMece TaHBIC eMec
KYMBIC KarJaillapaa mpoOnemanapabl wmemryre KaOinerri. Kocibu peHreiine, Tanaay >KoHe
oNIapJIbIH JKeTUIIpy Oaranay omicTepiH, Ka3ipri 3aMaHfbl TEXHOJOTHSIIBIK *KaOIbIKTap HeleHY
YTBIMJIBI Naliianany yilbiMaacTeipy. TeXHUKANIBIK TMAarHOCTHUKA TaHAayFa MallMHajIap kobanay
YKOHE OHJIIPY YIIIH TEXHUKAIBIK CUIIaTTaMalapblH d3ipiey.



IPVTOi RGMSU 5306 Kbi3MeT KopceTy oHe KOHAey NHHOBALMSJIBIK MpoluecTep
GMIS -3 kpeaut

IIpepexBusutTep: Tay-KeH MalTMHAIAPHI; MAIIMHAHBIH TaChIMAJIAY;

CychI3nanplpy, KeNaeTy JKOHE IMHEBMATUKANbIK  KOHIBIPFBUIAP,  CTAI[MOHAPJIBIK
KOHIBIPFBLIA.

IMocTpekBU3UTTEP: SKCIIEPUMEHTTIK 3€PTTEY HKYMBICHI, MATUCTP TUTIIIOMBI.

3eprTrey Makcarbl: [IoHHIH MakcaThl MEH MIHJCTTEpPi, OJNAPIBIH OMIpiHIH Y3apyblH
KaMTaMachl3 eTy, TeXxHUKaIbIK KbI3MeT kepceTy (TKK) sxone Texnukansik KbizmeT kepcery (PO)
Tay-KeH, KOJIK Kypaiaapbl jKOHE TIPKEITeH KOHIBIPFBUIAD MPUHIMITEPI MEH YHBIMIACTHIPY
JaMBITy OOJIBIT TaOBLIA/IbI.

Kbickbima ma3myHbl: Tay-keH MammHanapsl (Oyprbiiay >kaOAbIKTaphl) TaiiagaHy
YKOHE TEXHHKAJBIK KbI3MET KOPCETY MHHOBALUSJIBIK dicTepl. Tay-KeH TeXHUKACHIH Maijanany,
TEXHHUKAIBIK KBI3MET KOPCETY KOHE KOHJICY WHHOBANMSIIBIK oMicTepi (JIEKTp KypaiaapbiHa
apHaJIFaH) KOJIK KypaJJapblH IakadaHy KOHE TeXHUKaIBIK Kbi3MeT kepcety, (LHD >xa0abik)
WHHOBAIMSUIBIK  OficTepl. bac kenmeTy >KenmeTKiml TemKim mNaijanaHy >KOHE TEXHUKAIIBIK
KbI3MET KOpPCeTy MHHOBALMSUIBIK oaicTepi. TypOokoMIIpeccopsl MaiiianaHy >KoHE TEXHUKAIBIK
KBI3MET KOpPCeTy WHHOBAIMSUIBIK oicTepl. AMHAIMaIbl OypaHIaIbl KOMIIPECCOpIIap Maijaiany
JKOHE TEXHHUKAIBIK KbI3MET KOepceTy HHHOBALMAIBIK oaicTepi. KeTeprim mnaiijganany sxoHe
TEXHHUKAIBIK KbI3MET KOPCETYy HMHHOBAIUSIIBIK OJIiCTEepi. DJEKTp Tay-KeH MalluHaJlapbl MEH
KEIICH/AEPIH TOJTHIPY TNaiifanaHy >KOHE TEXHHUKAIBIK KbI3MET KOpPCeTy CTallMOHAPIIBIK
WHHOBAIMSUIBIK OMIICTEPIH TaijanaHy >KOHE TEXHUKAIBIK KbI3MET KOPCETy WHHOBAIMSIIBIK
omicTepi.

Kyrinerin HoTHKe€ep: MarucTp oKy OapbIChIHIA HETri3ri OarpITTapbl OOWBIHINA OimiM
ananel:0UTiMAL, TYCIHY/I KOHE jKaHa HeMece TaHbIC eMeC KYMBIC JKaFAailnapaa mpobiemanapabl
nremryre Kaoimeri koimana Oury. Teopusutap skoHE TYKbIpbIMIamanap Oaranayra ToxipuOe
eJeTiHeH, KakeT OOJFaH jKaFdaiijia, e3repryre, ojlapblH KociOu ic-mpoduib, TEXHOIOTHSIIBIK
JKOHE MaIlliHA jKacay cajlaiaphl )KoHe cabakrac cayiajiapa MHHOBANUS KaOlIeTTi Tajaay Kyprizy
YILIiH )oHE TeXHOJOTUsIap TpaHcepTi YIIiH TYPaKThl TETITiH a3ipiiey KaOineTi.

Kocibu kazipri 3aMaHfbl TEXHOJIOTHSUIBIK >KaOABIKTap/bl YTHIMABI MalfaliaHy, Tajiaay
MKOHE OJIapIbIH JKeTUIIpy Oaranay 9[iCTepiH HeeHy YHbIMAACThIpYyFa KaOlieTi.

Kewmenai Tanmsl MaTepuanaapAbl aybICThIPY YIIIH IIMKI3aT KOJEre jkapaTy JKOHE JKOH0
KaJABIKTap/Ibl KOJIApbIH Ta0y YIIH KbI3METTI JaMBITY MYMKIHJIIT1.

Oxyra XoHE TajjayFa KaXeTTl akKnaparTbl, TEXHHUKAIbIK JEPEKTep, OHIMJILIIIT MEH
JKYMBIC HOTHIKENEPiH, YHBIMIACTBIPY KOHE OJapbIH KOPBITHIH IbIIAYFAa MYMKIH/IITI.

KMSITOOGP 5307 IbirapMambLIbIK JAicTepi MeH MIAXTAMAPAAa TEXHHUKAJBIK
JKa0IBIKTapAbI Srestva CbIHAKTAP “KIHE HHCNEKIUIIAy -3 KpeauT

IIpepexBusurrep: Tay-KeH MallMHANApbl, KOJIK TEXHUKACHI, CTAllMOHAPJIBIK OpHATY,
Keteprim KoHabIpFBLIAP.

IMocTpexkBU3UTTEP:MarucTp IUILUIOMBI, MarMCTPAHTTAPABIH 3KCIIEPUMEHTANABI-3EPTTEY
YKYMBICHI.

3eprrey Makcarbl: [IoHHIH MakcaTbl MeH MIHJETTEepl KOHE TEeCTUIey Tay-KeH
KOCIMOPBIHAAPBIHBIH  TAMIATaHBUIATRIH  DJIEKTPOMEXAHUKAIBIK-0ip KaOJBIKTBIH TEXHUKAJIBIK
TEKCepy YIIIH dJicTepi MEH KypajAapblH o3ipyiey OOJbIN TaObLIaAbl, )KOHE OHBIH KYMBICBIHBIH
THIMIUTITIH KaMTaMachI3 €Tel.

KpbICKBIIIBI Ma3MyHbI: METPOJIOTHSUIBIK KaMTaMachl3 €Ty JKOHE camachlH Oakbuiay
xaOpIkTap. Herisri TyciHiKTep MEeH aHbIKTamamap. Oiey koHe OHBIH HETi3r1 KyMbIC. Oniey
nporieciniy 3neMenTTepi. Herisri emmey kezenaepi. JKikrey oOsbIChl, TPUHLIMOTEP], dAiCTEPI,
TOCUIZEPl JKOHE (DU3UKAIBIK IIaMaJapJblH OJIIeM. OJIey KOMMBIOTEPIIK TEeXHOJIOTHSIHBI
naiinanany perenai Ounnipeni. Curnangapbia enuiey. Omiey Kypajiaapsl. Oniiey KypaigapblH
kKikTey. bacrayeimn emmey kypammapel. Kemenai emmey kypanmapbl. JKikTey OOJBICHI,
OPUHIUNTEP], OMICTEpl, TACUIAEpl JKOHE (DU3MKAIBIK IIaMalap/blH ©JIIeM KOMIIBIOTEPIiK



TEXHOJIOTUSHBI Taiijanany jaereHai Oimmipeni. TecTiiey »XaOABIKTHI ocep eTeTiH (akTtopiap.
Kopmaran opranbel maptrapel. Imki ocep erymr daxktopiap. ANTOpUTM TaHIAy CBIHAK
Kypaliaphl. anmaparThlK TECTUICY TajdanTapblHA. oye TouThipMa). JKammer tajmamtap. ChIPTKbI
capanTtama.

Kyrisietin HoTHIKesiep: MarucTp OKy OapbIChIHAA TaHAAay HOPUCIUMKLIMSICHIH allajibl:
Oaranmay TeopHsUIap JKOHE TYXKbIpbIMAaMaiap Oarajayra ToKIpHOe eJeriHeH, KaXkeT OoJFaH
XKarJaiaa e3repryre Kaduieri, oapIblH Kociou ic-poduii;

Kocibu tamara exzey >xabIbIKTap bl YTHIMIBI TAHJATaHy, TAlAay )KOHE OHBI KETULIIPY
Oaranay oficTepiH YHBIMIACTBIpYFa KaOlIeTi.

Kocibu Kkazipri 3aMaHFbl TEXHOJIOTHSUIBIK JKaOABIKTApbl YTHIMBI TMaifaliaHy, Tajlaay
YKOHE OHBI XKETUIAIpy Oaranay 9AiCTepiH UelleHy YHBIMIACTIpyFa KabineTi.

TexHUKaIBIK KyKaTTaMaHbl capanTaMa Xyprizy KaOijeTi.



AKaJeMHAJIBIK J9peKe: TEXHUKA KIHE TEXHOJIOTUsl MAruCTPi

«METAJIJTYPTUAJIBIK MAIINHAJIAP MEH KAB/IBIKTAP>»

1- kypce
Ne| Monaynb atanysl [Ton [Ton [Ton aTtamysl Kpenutrep | Cemectp
IIUKITBI | KOJIBI CaHbl
MUM - TeXHOIOTUIBIK
MammunHansl MalIuHaIap MEH
WH)KEHEPHUS MOTYII1 BI1 KIPAT a0 IBIKTapIbIH
1 3 1
1.2.3. | MO OaKpLIay-OJIIIeY
acranrapbl MeH
anmapaTTapbl
MUM — IASIE MeTamtyprusuibIK
MarununHanel MMuO MalIuHaIap MEH
o | MHXKeHepHS MOy bell KaOIBIKTapIbI 3 1
1.3.1. Kacayaa JKOHE
rai1aIany1arbl
WH)KEHEPJIIIK Tajaay
SOLN MeTannyprusibik
K1UJIM - KacinTik KSDU MalIuHaIap by
3 uHXeHepiik naspnay | bell GMO TOpanTapbl MEH 3 1
MOy 1.3.2. OenmeKTepin
KupaTnail 6axplIay/IbIH
3aMaHayH dJicTepi
KHUIM - Koacintik ITPEO Ken naibiHaay
WHXXCHEPIIK Jaspiay R JKa0IBIKTapBIH
MOy bell naiaiany
4 . . . 3 1
1.3.3. TOKIPUOECIHIET
WHHOBAIIHSITBIK
TEXHOJIOTHUSIIAP
KNUJIM - Kacinrik bankpiThIn OHJICY
uHXeHepiik naspnay | bell &KaOIbIKTapbIH
MOy 2.3.4 ITPEO naiganany
5 . . . 3 2
PP TOKIPUOECIHIET
WHHOBAIIHSITBIK
TEXHOJIOTHUSIIAP
KNUJIM - Kacinrik WNnemney eHAipiciHiH
uHXeHepiik naspnay | bell &KaOIbIKTapbIH
MOy 2.3.5 ITPEO naiganany
6 . . . 3 2
PP TOXKIpUOECIHIET
WHHOBAIIHSITBIK
TEXHOJIOTHUSIIAP
ILxOKM - ITPTD MeTtamnyprusuibiK
MeTamnyprusiibiK GMO XKaOIpIKTapFra
MalInHasap HKOHE TEXHHUKAJIBIK
7 JKaOABIKTaP b Bell IUarHocThKa JKOHE 3 2
namaanany xoHe | 2.3.6 KOHJIEY KYPrizy
KOHJIey MOy TOXIpuOeciHaeri
WHHOBAIIHSITBIK

TEXHOJIOTHUsIap




ILxoKM - TTPE KMXK nanganany
MertamnyprusuibiK Bell GMO ToXipuOeciHaeri
MallIHajap JKOHE TpUOOHUKA JKOHE
8 2.3.7 3 2
KO IBIKTapIbI TpUOOTEXHUKA
naiiajiany JKOHE
KOHJICY MO
[HxOXKM — | bell IPMP Kypouirsuiay KOHE
MeTtamnyprusuibik 2.3.8 NRGMO | xyprizy perrey
MallIHajap JKOHE KYMBICTAPBI
9 | sxabIbIKTapaAbI TOXipudecinaeri 3 2
naiganany JKOHE WHHOBAIIHLIAP
KOHJIEY MO
ITxoKM — | Bell ASPIOV [lan-razman  TazapTy
MeTamryprusuibIK 2.3.9 KOHE alHaIMaJIbl
1 | MammHanap JKOHE CyMEH XKaOIBIKTAY
0 YKaOABIKTapIbI JKyHeciH maiaanany 4 2
nananasny KOHE
KOHJIEY MO

KIPA TMO TexHOJOTUSJIBIK MAIIMHAJAP MeH Ka0AbIKTAPAbIH 0aKbliay-eJey
acmanTapbl MeH annapaTrTapsl - 3 KpeauT

OkpITy MakcaThl: Ka3ipri Oaxpliay- edmey Kypajljapra >XoHE armaparypajiapra
TEXHOJIOTUSUIBIK MAITHAJIAP JKOHE KaOBIKTap Typaslbl TAHBICY KEPEK.

Kpickama masMmyHbl: Oniiey jxoHe Oakpliay Kypaiaapbl. Tapassl mamanapisl eJiiey
xKoHe Oakpuiay. ['eOMEeTpUsIIBIK MaMaIapAbl eiey xKoHe 0akputay. MexaHUKabIK [IaMaap/ibl
enley >koHe Oakpuiay. TemmepaTypajapibl eJlley >XKoHe OaKbUIayIblH Kypanaapbl >KoHE
omictepl. ONEKTp KoOHE MAarHuTTI IIaManapibl endmey koHe Oaxpuiay. ONTHKaIBIK
HIBIFAPYNap/blH IIaMajlapblH ejiey. AKYCTHKAJIBIK IIaManapiabl emmey. KpichIMIbl emnmiey
xoHe Oakputay. CYHBIKTapAbIH JKOHE Ta3dap/AblH CAHBIH KOHE IIBIFBIHAAPBIH OJIIIeY KOHE
6axputay. CyHbIKTapAbIH JEHIeHiH XKoHE CUTHAIM3AlMsIaphIH eiley Kypainapbl. CyWbIKTapabl
JKOHE ra3fapiabl aHanu3aropiap. KeH muKi3aTTel Gu3MKa - XUMHUSUIBIK KYpaMbIH KOHE KacheT-
Tep/IiH aHanu3aTopiapsl. OIIey xoHe OaKblIay Kypaugapabl TaHIAY.

Kyrisietin  HoTMKesiep: TeXHONOTMSUIBIK ~ MalIMHAJIapAbl JKOHE  KaOJbIKTap/bl
naiizanany skoHe »koOamayga wMaructpanT Kaszipri KUIDkA — Hbl €3 OeTiMeH TaHjaam amyra
KaOUIeTTI.

IMocTpexBu3utTep: Toxipubene OaNKbITHII OHJEY KaOABIKTapbl NaiganaHy KoHe
WIeMJIey OHJIPICTI, MAaruTPaHTThIH FbUIBIMU-3epTTeY JKymbichl, (ME3XK) wMarurpmik
JiccepTallusHbI JallbIHIayFa KOCa MHHOBAIIUSUIBIK TEXHOJIOTHsTIAP.

TASIE MMiO MeTta/utyprusuiblK MAalMHAJIAP MeH Ka0AbIKTapIbl Kacayaa KoHe
naiaajanyaarsl MH:KeHepJIiK Taaaay - 3 KpeauT

OKBITY MaKcaTbl: DKCIIEPUMEHTANb/II 3epTTeYy TEH30METPUsl, CE3Tilll KaMbUIFbl, KEPHEY
OIITHKA CHSIKTBI COHJIAH 9JIicTep Typasbl YCHIHBIC O€py KepekK.

Kpickama ma3mynbl: KypcThiH MakcaTTapsl skoHe ecenrtepi. JKobanayablH HHXEHEpIIiK
MOHI KON KPHUTEPHSUIBIK eCeNTepli BIKIIaMaay CHsAKTBl. KoFaMIbIK — KaKeTTIKTepre
KaHaraTTaHJBIPY TMpoleccTe xkobamaynap opHbl. KoOamaynelH —¢unocodus-omicTeMenik
Typreiiap. JXKobanay nporecctid cunarramacsl. JKobanay mpouecTiH (3Kajbl alroOpyuTM) MOJEII.
JKoOGanbIK >KyMBICTap/bl OpbIHAAYIBIH Ke3€HIepl KoHe caTbuiapbl. JKobanay mpouecTiH Herisri
oenrinepi.



Kobamayna  Herisri  KypaliTblH  Ke3eHaepi:  OipblHFaiiay, HOpMamay KoHE
ctanaapTu3anus. JKacanaTblH ©HIMI€ TEXHHUKAIBIK TalChlpManapAbl KypacTbIpy. TeXHUKaIbIK
(TT) Tanceipmanbiy,  Kypambl. (TIT) Texunukansik Tamanrtap: JKyMmbpICKa TOMEICHETIH JKEire,
bykuusapra xoHe anroputmMre MM (MeTauTyprusuIblK MallliHAIAPIbIH) SJIEKTP )KETEKTEPIHIH
KypaMbIHa TajanTtap.

DNeKTp KO3FANTKBIIITHIH HEri3rl TEXHUKAIbIK KOPCETKIIITepre TajanTap: CaraHbIH
CTaTHKAJIBIK KOHE JUHAMHUKAIBIK OJIAPJbIH apachlHIaFbl OalIaHbIC KOPCETKIMITEPl; annapaTThl-
OarapiamMaliblK KamMTaMachl3 eTyre Tajanrtap; CeHIMAUIKKe Tanantap. [lalinamany yakeiTTa
CBIPTKBI dCepiiepre SJCKTP KO3ZFAITKBIIITHIH OPHBIKTHUIBIFEI OOWBIHINA TachIMallayFa KXoHE
cakKTayfa Tajanrap: KIMMAaTThIK (hakTopiap, MexaHuKajiblK GakTopiap. Kayincizaikke Tamanrap.
KoHcTpykiusra tamanTap: KOprayFa JOpeKe, CYBITYIBIH JKOHE MOHTAXKIBIH OHICTEpi, IIYIBIH
JEHIell KoHEe MIPUIMIH Jopekeci. DNEeKTpP KO3FaITKBIIITHIH TaJdFayibl BapHUaHTTAPIbIH
WHXKCHEPIIIK TajJayablH Heri3gepi. MaHbiapl (MAaTEHT-aKMapaTThIK 13/IECTIPY) BIKTHMAIIBI
HIennMaIepl TaHaay.

¥ TBIMIBUIBIK OeNriiepal >KUBIHTBHIK OOHMBIHINIA BapUaHTTApIbl IIenryge Oara >KOHE
CanbICTBIPY. ((QYHKIMOHANIBI TajJayMeH) camaMeH »>KOHE IIBIFBIHAApMEH apachiHIa
0aliaHpICTHl BIKIIAMIAY. XApPUHITOH KaXKETTUIIKTEH HOPMATUBTIK IIOKUI KOJIJAHYMEH Kell
KPUTEPUSIIABL AJIEKTP KO3FAITKBIIITHIH BIKIIAMAAYBL. ¥ THIMJIBUIBIK KOPBITFaH Oenri OOoWbIHINA
DIIEKTP KO3FAITKBIIITHIH aBTOMAT-KYWre KENTipYIIiHIH >KyHelepiH KypacThlpy Karuaajiaphbl.
DNEeKTp KO3FANTKbI KYHeNnepiH KypacThlpy Ke3iHAe MaHbI3bl HIemiMIepiH TaHaay. JKeTeKkTiH
TYpAepal  KIACCH(PHUKAIMOHIBI  Tajjay. OJIEKTPKO3FAITKBIITH  KYPBUIFBUIAPBIH  JKOHE
KJIACCU(UKALUSIBIK CEPUSUIBI DJIEKTP KO3FANTKBIIITAPIbIH CaJIbICTRIPMANbl CAHJIBIK OaFachl.
MeTannyprusuiblK  MallMHAJIAP YIIIH OTaHABIK JKOHE MICTENIIK JJICKTP KO3FAITKBIIITAp.
Perrtenerin TypakThl KOHE aWHBIMAIbl TOKTBI AJIEKTP KO3FAITKBIIITHIH HETI3T1 JKyHenepiH
KIACCU(PUKANMSIBIK ~TalJay KOHE TaHIay. OJIEKTP KO3FAITKBIITHIH KOOPIUHATTAPBIH
KYHENEpiH peTTey KoHe Kiaccu(UKAIMUIBIK Tannay: OackapyMeH KOOpAMHAT OOWbIHINA
HIBIFBICTBI, BEKTOP OOMBIHINA KYHi )KOHE KaCKaJIThl 0acKapyMeH (KOJ aCThIH/IA PETTSYMEH).

KyTtisietin HoTHAKeep: >x00anayna, XaHFBIPTYJA >KOHE MXOHJEYNEe TEXHOJOTHUSIIBIK
MAaIIHHAJIAPIbl JKOHE KAOJIBIKTapbl KOHCTPYKTHBTI OpPBIHIAYIbl MArUCTPaHT HWHKCHEPIIIK
Tanaayabl 3 0eTiMeH KabineTTi aepoec oTKize.

IocTpexBusurrep: Toxipubene OanKpITBII OHJAEYAl JKOHE WIEMJIECY OHJIPICTI,
MarucTPaHTTHIH FBUIBIMU-3epTTeY KYMbICH, (ME3)K) MarucTprnik auccepTalusiHbl JalbIHAAyFa
KOCa MMaiTATHYIBIH MHHOBAIUSITBIK TEXHOJIOTHSIIAPHI.

SOLN KSDU GMO Mera/ulyprusiiblK MAaIIMHAJAPAbIH TOPanTapbl MeH
OeJiIeKTepiH KMpaTnan 0aKblIayIbIH 3aMaHayH dicTepi — 3 KpeauTt

OxkpiTy Makcarbl:  ToxipuOenik  KpI3METT€  FBUIBLIM  MEH  TEXHHUKalIapibl
MarucTpaHTTapMeH TaOBICTHI KOI K€H KOJJIaHYy.

Kpickama wmasmyHbl: MeTaumyprusulblK  MallMHaNapAblH ~— OeJIeKTepiH  KoHe
naiiblHaaMa-mapJplH ~ camajapblH  Oakbuiay oJICTepiH JKOHE KHUPATMAMTBIH  TYpJepiHiH
kinaccupukanusacel. KuparnmalTeiH — OakpliayfslH — ouictepi. KuparnmalTeiH — OakbliayablH
naboparopusiapIbH Ka3ipri KaOIbIKTaybl. AKayTamKbUIAPABIH Kazipri eTe OWriial yarimepml
mory. Da3upoBaHIbl TOpJIapAa KOm MakcaTThl KYWEHIH KemeriMeH Oakpiiay. Kommbrotep
paauorpadusIbIK CaHIbIK Kyienepi. KarTeutblkTel enmieyimrep. KupaTmaiTeiH O6akblIayabIH
KOCaJIKbl ’Ka0abpIFbl. bakputayaelH ©TKI3yl, MCIPUITeH KOCBUIBICTApP/BIH cara Oarachl xoHe Kb
(KupaTnaiTeiH OakbUIay) HOTHDKEIEep OOMBIHINA TEXHUKAJIBIK Kykarramamapabl pecimuaey. Kb
oaicTepiHiH (TEXHOJIOTUSIIBIK PETJIAMEHTTEP1) HET13r1 Karuaanapbl. MaMaHIbIKKa KaTbICThI KOHE
aTTecTauusIbIK Tanantap. Kb-apl eTkizyne Kayinci3aikTep TalanTtapebl.

Kyrisietin  HoTmxkesiep:  MaructpaHT — OejIIeKTepAl  KOHE  METaUTyprHsUIbIK
MaIIMHATApIbIH OyBIHAAPBIH JKacay Ke3iHAe JKOHE aFrbIMJIbl Ky Oaraja KUpaTmalThiH OakpLiay
yIIiH, 63 OeTiMeH Kasipri 9MiCTepil >KOHE ammapaTypaHbl KaOuUIeTTi aepOec TaHmaWIbl JKoHE
KOJIJIaHAIbI.



IocTpexkBU3UTTEP: MaruCTpaHTThIH FBHUIBIMU-3epTTeY >XyMbIchl, (ME3XK) maructprix
JyccepTalusHbl JTailbIHAayMEH Koca.

ITPEOR Ken paiibingay  KaOabIKTapbIH naiiianany  toxipubecingeri
HHHOBANUSJIBIK TEXHOJIOTUSIIAP — 3 KpeauT

OKpBITYy MakcaTbl: TOKIpHOEAE METAUTYPTHSUIBIK —KAOJBIKTapIbl  MOJCIIBACYTE
OarapiaMalbIK KeIIeHIep Typajibl YChIHBIC Oepy.

Kbickama ma3smynsbl: [laiiganany kesiHae MaliwHaJIap MEH KaOIbIKTapAbIH HETi3r1
CEHIMIUTIKTIH HEeTI3r1 KOPCETKIIITepi >XoHE >KYMBIC MIApTTapbhIHBIH epekuieniri. [laligamany
Ke31HJIe KEeH/1 JaiblHaay/a >XKaOAbIKTapblH akaynapablH cedentepi. KaOIbIKTHI maijganany
Ke3iH/Je CEeHIMAUIIKTepiH KaMmTamach3 ery. Kennai maiibiHaayna ska0abIKTapabl THIM/II KOJIaHy
JKOHE XKymbic  pexumaepi. JKaOmpIkrapael mnaiganaHyna  YABIMIACTBIPY — HETi3zaepi.
JKabapIkTapabl TEXHUKAIBIK KbI3MET KOPCETYIIH JKOHE KOHICYHIH YHbIMBL  JKaOIbIKTapisl
JKOHCY/IH OHIIPICTIK TpoleccTepl. bemmekrepai koHe jkaHacaThIHIAPABI KaJIIbIHA KEITIPY
Tocinmepi. bemmexkTepni JKOHACYAIH HETI3TI TEXHOJOTUSUTBIK —omictepi. KaOasIKTapis
JKOHJIEYIIH YJTiAeri TeXHONOTHUIBIK mporecctepi. KocimopblHaapaa >keHAeyAiH >xobamay
HeTi37epi.

Kyrtisierin HaTmxkenep: Toxipubene keIl nalbiHIayna >kaOAbIKTapAbl MaiganaHyna
WHHOBAIMSUIBIK TEXHOJIOTUSHBI MATUCTPAHT 63 OeTiMEH KaOieTTi KoJIJaHa bl

IlocTpekBU3UTTEP: MAruCTPAHTTHIH FHUIBIMU-3epTTey XKyMbIChl, (MF32K) maructpmik
JUCCEPTAIUSHBI JalbIHIaAyYMEH KOca.

ITPEO PP baakpIThil 6HJAEY :Ka0ABIKTApbIH mNaiiiajany TI:kipudecinaeri
HHHOBAIUSI- JIBIK TeXHOJOTHA/Iap — 3 KPeauT

OxpITy Makcarbl: ToxipubOere OaJKbBITBII OHICYAIH KaOABIKTHI NaijanaHyaa
MHHOBALMSUIBIK TYPFBIHBI KaMTaMachl3 €TETIH MaruCTPAaHTTAp/AbIH OUTIMIH OHE JaFbLIapblH
KaJIBIIITACTBIPY.

Kpickama masmynbl: Kenai naiipiHiayna >kaOJIbIKTapAblH NaiJanaHyAblH MIapTTapbl
JKOHE KOHCTPYKTHUBTIK OpBIHJAYIbIH epekmienikrepl. TyHiHaepaiH OenuekTepiHlH ToH
akaynbIkTapbl. JKaOABIKTHIH Tainanany sxyienepi. YcakTayablH jxoHe OaitbiTynsiH JKEX
HEeXTapAblH KYpbUIBIMBI. Tay-KeH MeTalTyprusulblK KEUICHHIH KOCIMOpbIHAApAAa ayTCOPCHHT
Toxipudeci. XKabIbIKTbIH KyHi jkoHe Oara Kyiiuepi. Toxipubesne naiinananyablH HHOBalUsIapHI.

Kyrinerin HoTm:kesep: MaructpaHT TmpakTUKaga OAaJKBITBHIIT OHICY KaOJBIKTHI
naiiiananya MHHOBAUSAJIBIK TEXHOJIOTHSHBI KaO1IeTTi KOJIAaHa bl

IMocTpekBM3UTTEP: MaruCTPaHTTHIH FhUIBIMU-3epTTEy XKyMbIchl, (MF37K) maructpmik
JUCCEpTalUsAHbl JalbIHIAYMEH KOcCa.

ITPEOPP HMaemaey eoHaipiciHiH XKaO0AbIKTApBIH mNalganaHy Txkipuoecingeri
NHHOBALMSJIBIK TEXHOJIOTHAIAp — 3 KpeauT

OKpBITY MakKcaTbl: METAUTYPTUsUIBIK KaOABIKTap/bl JKOFapbLIATYMEH >KOHE KOJIJaHy
Ke31H/1e OepIKTIKIIEeH OalIaHbICThI XKATThIFY €CENTepre, MarucTpaTTapabl 1aibIHIAY.

Kpickama masmyHnbl: Mnemzey kemeHaepaiH naijanaHy THIMAUTIKTEPIH JKOFapblIaTy
TEOpUsIIBIK Herizaepi.  Minemuey nextapia TEXHOJOTHSUIBIK JKOHE KOJIK IpOLEecCTEpIiH
THIMIUTITI.

Kacinopsinaapaa >kaOAbIKTapAblH KOJJaHy THIMAUIIKTI Oarachl, KOCIOpBIHAApAa
MallliHalap MapKi KYPBUIBIMBIH OHTaWIaHIBIpY. MalnHanapisl KOJJAaHy Ke3iHJe NaijanaHy
OHIMIUTITIHE OJap/IbIH BIKIAJIBI, TEXHUKAIBIK MMai1ajJaHy/1a carlaMeH Oackapy; ojlapabl Oaranay
o/licTepi XKoHE cara KepCeTKIITepi, TEXHUKAJBIK MaiilajdaHy caraMeH 0ackapy; MalllHajIapabl
naiganaHyqa IIBIFBIHIAPBIH  TOMEHIETY OOWBIHINA THIMIUIIKTIH IIapajapAblH  HEri3ri
OaFpITTapblH; MalIMHAJIapAbl TaHjay OOMBIHIIA KOCIMOpPBIHIAp calaja CepBUC; TEXHUKAJIBIK
nagana”ya caraMeH 0ackapy sKyhesep/ll TUarHOCTHUKAIBIK KaMTaMachl3 €TY). JKaObIKTap/abl
TEXHUKAJIBIK MaiifiajiaHy camaMeH OacKapy JKaTTBIFY OICTEpiH icKe achIpy (KACIMOpBIH caliaaa



TEXHUKAJBIK JIMarHOCTUKANAYIBIH JKOHE JAucleTdep OacKapyAblH IKYHeNnepiH THIMIUTIK
Oarayaphsl THIM]II THHOBAIMSUTBIK IETTIMIEP/I1H, OOJIallaKTaphl).

Kyrisietin HoTHiKesIep: MarucTpanT IpakTHKaja WIeMAey XaOIbIKThl IaiijjajlaHyna
MHHOBALMUIBIK TEXHOJIOTUSHBI KaO1JIeTT1 KOJIJaHa bl

HocTpexkBu3uTTep: MAarvicTpaHTTHIH FRUIBIMU-3epTTeyY *KYMBIChI, (ME3XK) maructprix
JyccepTalusiHbl JlaiibIHAayMEH Koca.

ITPTD GMO MeTa/slyprusijiblK Ka0JAbIKTAPFA TEXHUKAJBIK JUATHOCTHUKA JKIHE
JKOHJIEY KYPri3y TIxkipuOeciHaeri HHHOBAIUSUIBIK TEXHOJIOTUSJIAP— 3 KpeauT

OxkbITy Makcarbl: ToxipulOene MeTaTyprusuibIK >KaOABIKTApAbl >KOHJIEYre >KOHE
TEXHUKAJIBIK AUArHOCTHKAaFa MHHOBALMSIIBIK TEXHOJIOTHSIIAP TYPajibl YChIHBIC Oepy.

Kbickama ma3myHbl: JKaOapIKTapablH akaylblK KiaccuuKanusacel. Akayjiap >KOHE
onapnabiH Typiepi. Jledekrockonusuiblk OakpuiayFa TaHIayFa BIKIA €TETIiH SJICTepre HETisri
daktopnap. [edbekTockonusablk OakbuiayaeiH omicTepi. JlepekTockonmusuiblK OakblaayIbIH
OpTYpJi omicTep: KO3 MeJIIepiMeH >KoHE eJmey Oakbuiay, paauorpadusiiblk OakpLiay,
YIBTPaAbIOBICTEl OaKplIay, BUXPETOKTHI OaKbUlay, MarHHUTYHTaKThl OaKblUiay, KamuJUISIPIIbI
Oakputay. benmenmikrepi jkoHE KEeMIIUTIKTEpi. 3aTTapMeH €HUIETIH AMAarHOCTHKA JKOHE Mipiii
xabpIKTap. KaOABIKTHIH AipUIIey eJIIeMre Kajbl Tajantap. bakbuiayablH MarHUTTI 9iCTepI.
Marnutti omic OakputayneiH MECT  18353-73  OoiiblHIIA COHKECTIKTE KJIACCHU(UKAIIHSL:
MarHUTYHTAaKThl, MAarHUTIPaA(UKAIBIKTB, (EppPO30HIbI, HHIYKIIUOH/IBI KOHE MOHAEP MOTOPIIHI.
Marautti omicTi OaKpUIAYABIH aclanTapbl JKOHE OJIAPABIH curaTTamanapbl. JKaOmpikrapra
QUATHOCTHKAZa Op TYpJdl MAarHuTTi OAICTepAIH KOJJIaHy oOOJbICTapbl. YJIbTPaIbIObIC
nuarHoctuka. TONBIK JKOHE imIiHapa JAMarHocTHKanay. JlMarHoCTHUKajmayAblH Mep3iMALUTITi.
JlnarHocTukanayablH TEXHOJIOTHACHL. TEXHHUKAIBIK TUArHOCTUKATAPIbl TaMBITYp JKOHE KOJIaHy
TEHJCHISUIApbl KoHE Oonamakrapbl. lllapyambuibIKTEL JKOHIEY YHBIMBI. MeTamTyprusiibiK
KocIMOpbIHAApAa KeHey yilbiMaap sxyieci. XKaOnbIKThl jkeHAeyAlIH camna Oaracel. YKocmapisl-
ECKePTUIreH KOHACYNIEpHl JKyhene KOMEKTe TEXHUKAIBIK KbI3MET KOPCETYy YHBIMBIL.
MeTannyprusiaslK MalllMHAIAp YIIH KOHACYAIH KOCHaphl, THICTI Ky>KaTTaMaHbl peciMIey KoHE
KaXKeTT1 ecen albIpbIcynap/sl xky3ere acbipy. Lllapyambiiblk skeHiey THIMAUIIKTI dKOFapbuIaTy
xongapel. KP-1a Metamnyprusiiiblk MalivHa xacaya )KoHe MeTaJUTyprusija sKallibl sKaFaanmiap.
MeTamryprusiiblK, KOCITOPBIHAAPIBIH JKA0IBIKTAp TONKYKATTaphl. JKaOabIKTap/sl )KOHICY KOHE
TeXHUKANBIK  KbI3MET  KepceTy. JKaOAbIKTapAblH  aKaylapAblH >KOHE  ChIHYJIAapIbIH
ABTOMATTAHBIPBUIFAH/IBI €CEIIKE ATy KOHE Tannay. MeTaJuTyprisuTblK KOCIIOPBIHAAp/a KOHICY
[IapyallbUIBIK ~ JKYMBICTaphlH  THIMAUTIKTEPIH JKOFapbulaTy  KyHl JKOHE  Mocemelnepi.
MeTannyprusiiblK  5kaOAbIKTapAblH ~KOCAJIKbl OeJIIeKTepl MEH KOMIIOHEHTTEp OHJIpicl.
TexXHUKaNbIK KbI3MET KOPCETyre MoHE JKOeHJEy MpolieccTepre aBTOMATTaHJIbIpyJa OOJIbICTa
IIETEJI CePIKTECTIKTEP/AIH TIOKIpuOeci. AyTCOpCHHT 0a3achiH/Ia KOHICYJIEPIIH TEXHOIOTUSICHI.

KyTtisietin HaTHKeep: MarucTpanT MeTauTyprusiIblK KaOabIKTapbl KOHAEYTe JKOHE
Kypaigapra TEeXHUKaIBIK JUAarHOCTUKara WHHOBAIMSUIBIK TEXHOJOTHSUIApAsl ©3 OeTiMeH
ToXipubee KabineTTi Koa1aHaabl.

ocTpexkBu3uTTEp: MarucTpaHTThlH FHUIBIMHU-3epTTeY XyMbIchl, (ME3)K) maructpmik
JcCcepTallUsHbl JTaiibIHAayMEH Koca. .

TTPEGMO KM'K naiinanany ta:xxipuoecinaeri TpudoHnKa koHe TpUOOTEXHHKA - 3
Kpeaur.

OxpITy Makcatbl: ToxipuOene Tay-MeTAUTypTUsIIBIK >KaOObIKTAp/bl MaiiaanaHy
TPUOOHMKA KOHE TPUOOTEXHUKAHBIH Ka)KETT1 TEOPHSUIBIK HET13/11 MarucTpaHTTapra oepy.

Kpickama ma3myHbl: TpuboTexHUKa XKoHE YHKeNiC, TYKbIppIMIaMara YHKEIIC Typajibl,
MalnayblH OHE TO3YABIH HEri3ri YChIHBICTaphl: MOHHIH ecenTepi »oHe MakcaThl. KypcThiH
KypbuibIMbl.  Herisri asbikTaynmap. Maiinay TyXbIpbIMaamanapbl, yikemicrep. To3yIblH
TYKbIpbIMAaMasapbl. MUKpO KoHEe HAaHOTPHOOJIOTUs TYKbIpbIMaaMaiapbl. KaTrTel feHeHiH OerTi.
OusukanblK 00BEKTTI CHAKTHL Oerrepi. Tomomorust Oerrepi. berrepai 3epTreyniH Kasipri



onmicrepi. KarTel nenenepnin TYHICKeH e3apa opekertecyi. Teric AeHeNlepliH cepmiMIi *KoHe
MaWbICKaK OaimaHbIicysl. JleHenmepaiH aare3usiibl o3apa opekerrecyi. Kemip-Oyapipiibl GeTTepain
Oaiinanpicybl. CplpraHay >koHe AomManay YiHkermicrep ¢usukacsl. ChplpraHay yHKemicTepIiH
Herisri  (dakTtopiapel. CelpraHay  yHKemicTepaiH KOd(DPUIIMEHTTIK ecelm  albIPBICYHI.
OpuUKIHOHIBI aBTOTEpOETICTep. YKENICTIH JKBUTYNBIK ecebi. Jlomanay yiHKemicTepiH Herisri
daktopnapel. Jlomanay yiukemictepaiH KodhQQHUIMEHTTIK ecenTik aWbIpbicybl. CYHBIKTBIK
yiikenic ¢usukacel. CyHbIK yiikemicTepiH Heri3ri ¢akropiapbl. CYHBIKTBIH KO3FaJIbICTAPbIHBIH
busukanelK 3apaapel. IletpoB dopmynacer. XKykoBckuitaiH dopmynacel. PeitHonbac TeHueyi.
To3yneiH ¢usukacel. To3yablH HETI3ri MeXaHu3mjiaepi: abpa3uBTi TO3y, aare3usuibl TO3Y,
HIapiiaraH To3y, KOPPO3HUUIBIK TO3Y, KypaMaibl TO3YAbIH Typiepi. To3yablH eniemM Kypaigapbl
MeH Oakpliay omictepi. AHOTpuOoorus. bepiiren Tpubosorust 6azanapbl. ATOMapIbIKTa KOHE
MOJIEKYJIAJIBIK JICHrel e yikemcrep. Maiiiiay skoHe TO3y YHKEIIC MPOIECCTEPIIH MOJICKYJIAIbIK
JMHAMUKAJapbIHBIH onicTepi. HanomarepuangapaplH KaCHETTEpiH OJIIeM KypaiJIapbl *KoHE
OaKkpLTaYIBIH dJIICTEPI.

Kyrinerin HoTHiKenep: Maructpantrap ToXipuOeae METaUTyprHsUIbIK MarldHaaap/Ibl
KYpacThIpyia xoHe ko0ajaya TeOpUsIIBIK 3aHIbUIBIKTAPAbI KOJIJJaHa aja/ibl.

IHocTpekBu3uTTEep: MarucTpaHTThiH FBUIBIMU-3epTTEY XyMbIchl, (ME3XK) maructpik
JUCCepTAlUsHBl JalbIHIayMEH Koca.

IPMPNR GMO KypbLiFbliay KoHe KYPri3y perrey :KyMbICTapbl Txkipuoecinaeri
HHHOBAUMSJIAP — 3 KPeauT.

OKpITY MakcaTbl: MeETAUTYPTHIIBIK — JKaOABIKTApABl — Taijaganyga ToxipuOe
CYpakKTap/bl Ka3ipri Kyl Typabl YChIHBIC Oepy.

Kbickama wma3mynsbl: Kazipri eHmipicTiKk maprrapjJa MOHTaXIBIK OHIIPICTIH
KypbUibIMbl.  Ka3ipri KypbUIbICTa KYPBUIBIC KOHCTPYKLMSUIApJbIH MOHTaxbl. JlypbicTay
MOHTaXbI. KeTepinme KypacThIpyabl KOJJaHYMEH MOHTaX. TeceHil acTel MOHTaX. JKapThutai
KeTeplIMe KypacThlpy/Jbl KojjaHyMeH MoHTax. LIIbuiKbIFaH TeceHim acTel MOHTax. KeTepy-
TachIMajiay >KaOAbIKTapAbl KOJJIaHbUIAThIH KYPbUIBIC KOHCTPYKIMsIIapia MOHTax. TemipOeToH
bepMmanapibl sxoHe OaraHanmapbpl MOHTaX. Icke Kocy, OanTay )KyMbIcTapblH YHbIMBL. Icke Kocy
JKYMBICTap/IbIH Her13r1 ecentepi. JKyMbICThI iICKe KOCYIbIH OpbIHAaylIblIapbl. Pesxxumal Oanrayra
XKoHE icke Kocy OoiibiHIIA OarjapiaManap. Onmiem-Oakpliay acrmanTtap/bl HaialaHblIaThbIH
KepceTKilTepi OOibIHIIA TapaMeTpIIepiH OJIIIeYy.

Kyrinerin HoTmxkesep: Toxipubene XYMBICTBI 1CKe KOCY JKOHE MOHTaxjaayna
WHHOBAIUS-TIBIK HISTIMAEPl MarUCTPaHT KabUJIeTTI KOJJaHAIbI.

IMocTpexkBU3uTTEP: MarucTpaHTThIH FBUIBIMHU-3epTTEYy *KyMBbICHL, (ME3XK) maructprix
JUCCepTalUsHbl JalbIHAayMeH Koca..

ASPiOV Illan-razgan Ta3apry :KoHe aliHaAJMaJbl CyMeH KaOAbIKTAay KyieciH
naijaajgany — 4 Kpeaure

OKbITYy MaKcaTbl: OHEPKOCINTIK KOCIMOPHIHAAp/a JKOHE OJapiAbl IaijanaHy
epexeNepiH MIaH-Ta3/laH Ta3apTy >KOHE aifHaJIMalbl CyMeH >Ka0JAbIKTay Ka3ipri KyHe YCBHIHBIC
oepy.

Kpickama ma3mynbl: [llaH-ra3gan TazapTy oficTepIiH KoHE KYHEHIH, KbICKAIa II0JIYbI
(IUT'K) oxammer mamimertepl. II'K  kypeuibickl  koHe OackapynsiH cxemanapsl. [IT'K
anmaparTap/blH TEXHUKAIBIK CUIIaTTaMalaphbl,0aKbuIay Kypajjaphl skoHe aBTomatuka. JKobameH
coiikectikte II'K >xymbicTap yThIMIBI MapamMeTpiepi HeMece icKe Kocy Oamnrtay YHbIMAapAbIH
keninemenep UK naiinanansiMaap TEXHOJIOTHAIBIK a0 bIKTap, KAMTAMAChI3 €TETiH YThIM/IbI
nmapameTpiiepl JKYMBICTap ToOpTIOl. aBapus Karjaiiapaa KbI3MET €TYII KbI3BIMETIIIHIH
KIOepylliH, TOKTayablH (TeXHONOTUIBIK kabaeikTa sxoHe III'K ocepnin peti). OHBIH
TonThipynan mep3iMainikted HyckaymeHn [II'K maiimamany jkoHe KbI3MET KepceTy OOibIHIIA
ecenTik-ecen  Oepy KyKaTTaMaHbIH Ti3iM. OHEpPKACINTIK  KOCINOPBIHAAPABIH  CyMEH



xaOpIKTayIap Kyhenepi *oHe cxemalapbl. OHEPKOCINTIK CyMeH XKaOAbIKTayaap XKyHenepain
KypbUibIMAapbl. ChIPT jKOHE MY3AATKBILI CYIbl OHACY. OHEPKICINTE KOHE KbUTYy dHEpPreTukaaa
cyasl naiipiamay. CyMmeH >kaOIpIKTaynap SKyHenepiH maijanaHeiMIapel, TUHIMAUTIKTEPI,
JKOFapbUIaTylapbl  Heri3ri  OarbITTapbl. ['pamupHsuiapaa cyjgap Cyy — HpOLIECCTEpIiH
uHTeHCcHupUKauscel. CBIPT CyMeH jkaOAbIKTayAaH Oip opTagaH >KyHelepJeH OTKEeNre TONTHIK
JKOHE JKeKe CYBITY. TeXHONOTUSIBIK O©HIMHEH KbLTYJIBIKTApAbl a0 JpIKTapFa KaMTaMachl3 €TeTiH
KApCBUIBIK O1Iipy MHTEHCU(DUKAIIHS.

KyTrinerin Hormxkenep: Toxipubene 1mIaH-ra3naH Ta3apTy KOHE allHaIMallbl CyMEH
XKaOIBIKTAy epeKeIepiH MaruCTPAHT KaOUIEeTTI KOJIaHA IbI.

IMocTpekBu3uTTEP: MarvcTpaHTThIH FBUIBIMU-3epTTEY XKyMbICHI, (ME3)K) maructpiik
JCCepTalUsHbl JalibIHIayMEH Koca..
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Kartamor 9JeKTHBHBIX JUCIMIUIMH  YTBEPXKACH HAYYHO-METOIMYECKAM  COBETOM
Kazaxckoro HalmoOHAIBLHOTO HCCIEAOBATEIHCKOTO TEXHUYECKOro yHuBepcutera mMeHu K.U.
Carnaea (nmpotokost Nel ot «15» urons 2016 r.). Anmarel, KasHUTY, 2016.

Karanor BkiitouaeT B ce0sl nepeueHb 3JIEKTUBHBIX TUCIUIUIMH (KOMIOHEHTA I10 BHIOODY)
CHELHATbHOCTH, IPEPEKBU3UTHI U TOCTPEKBU3UTHI AUCLUUIUINH, LIEIb U3YYE€HUS AUCHUIUIUHBI, UX
KpaTKoe COAEp>KaHUE, 0KUIAEMBIE PE3YIIbTATHI.



MAMSATKA OBYYAIOIIEMYCS U 3JIBAM3EPY

Bce y4ueOHbIe AUCUMILIMHBI CIELUAIBLHOCTU B OakanaBpuate Aensarcs no uukiam OO/,
b, II[A, BJLIIJI B w™maructpaType W JOKTOPAHTYpE, MOJAYJISIM, BHYTPU KOTOPBIX OHH
pa3iensroTcss Ha oO0s3aTeNbHBIE M DJEKTHBHBIE (MO BBIOOPY) aucuuIuiuHbL [lepedeHpb
00s3aTeNbHBIX JUIS M3y4YEHUS AUCHMIUIMH MPUBOJUTCS B TUIIOBOM Y4YeOHOM IUIaHE
cnenuansHoctTd  (TYILn). Ilepedyenb 3JIEKTUBHBIX JUCHMIUIMH JUISL  KaXJIOro Kypca
CHEIHMAIbHOCTH MPEACTaBISAETCS B KaTanore 371eKTuBHbIX qucuuriud (K3 /), koTopslii aBisercs
CHCTEMaTH3MPOBAHHBIM aHHOTHUPOBAHHBIM IE€PEYHEM IHCLUUIUIMH IO BBIOOPY CHEUHATBHOCTH.
K3/l nomken naBath (0OecrieyrBaTh) OOYYAIOIIMMCS BO3MOKHOCTh abTEPHATHBHOTO BBIOOpa
AIIEKTUBHBIX YUE€OHBIX JUCLUUIUIMH B COOTBETCTBHHU C BHIOPAHHOH TpaeKTOpuei 00ydeHusl.

Ha ocnoBanuu TYIIn u KO/ dopmupyercst unauBuayanbubiii yaeOnsii mian (Y1)
oOyuaromierocst Ha yueOHnsbIii roz. [Tomomp 6akanaBpam 1 MarucTpanTam npu cocrasienuu MYTI
OKa3bIBaCT dJIBaii3ep, Ha3HAUCHHBIN BhITycKatomen kadenpoit. Jlokropantel UYII cocraBisroT
camoctositensHo. Y11 onpenensier MHAMBUYaIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO KaXKIOTO
oOyuaromierocsi B pamkax crenuanbHoctd. B UVII BkitodaroTcs AUCHUIIIMHBL 0053aTEIbHOTO
KOMIIOHEHTa H BHUJbI y4yeOHON JesTenbHOCTH (TPAKTHUKH, UCCIeIoBaTeabcKkas pabdoTa,
rOCyIapCTBEHHBIH (KOMIUIEKCHBIA) JK3aMEH, HANUCaHWe M 3alluTa JUIUIOMHOW paboTh
(mpoexta), aucceprauuu) u3 TYIIn n aucuunianHel KOMIOHEeHTa 1o BeIOOpY U3 KO/I.

B nmomoms OakanmaBpam 00pa3oBaTeNbHON TPAEGKTOPUU, OPUEHTHPOBAHHOW Ha
KOHKPETHYIO cdepy ACSITEIHPHOCTU C YU4eTOM MOTPEOHOCTEN phIHKA TpyAa W padoTojaTese, B
pamkax KOJ[ nmomkeH ObITb TNpPEACTaBIE€H MEPEYCHb AUCLUUIUIMH, TapaHTUPYIOIIUN
00y4aromuMcs 1eJIeHaIllpaBI€HHOE OCBOEHHE HAMEUEHHON 00pa30BaTeIbHON IPOrPaMMBI.

[Tpu BBIOOpE PTEKTUBHBIX AUCIUILTUH HEOOXOAUMO YUUTHIBATH CIIEIYIOIIEE:

1 B omHOM cemecTpe CTyIeHT 04yHOU (opMBI 00YUIEeHHUS JOIDKEH OCBOUTH 18-22 kpenuTa
(00s3aTEeNbHBIX W 3JIEKTUBHBIX ), JUCTAHIIMOHHOW (Gopmbl — 9-12 KpeauToB (00sA3aTCIBHBIX U
DIIEKTUBHBIX), 0€3 yd4era JONMOTHHUTENBHBIX BHIOB oOyueHus ([IBO), koropsie sBisIOTCS
0053aTeNbHBIMU TSI U3YYCHHUS.

2 OOmee KOJIMYECTBO KPEAMTOB 3a BECh MEPHOJ OOY4YEeHMsI HE JOJKHO MpPEBBILIATH
ykazanHoe B TYILn crienanbHOCTH KOJIMYECTBO.

3 DNeKTHBHBIE TUCIHUILTMHBI O0BEIMHEHBI B TPYIIIHI IO BBIOOPY C COOTBETCTBYIOIINM
HOMepoM. M3 KaxJ10i rpynibl AUCHUIIMH MOXHO BBIOPATh TOJIBKO OJHY 3JIEKTUBHYIO YUEOHYIO
JTUCIUIUINHY.



AKaI[eMI/I‘ICCKaSI CTCIICHb: MaruCTp TEXHUYCCKUX HAYK

1 kype
Ne HaumenoBanue Hucuunm | Kox HaumenoBanue Kou-Bo Cemectp
MOJTYJIS Ha [HUKIT JUCIUTUTA | JUCUIUTUIAHBI Kpen-B
HBI
1 MITUIT Monayns Ima1.3.1 |PIGM [IpoueccHbie 3 1
npodecCHOHATBLHOM 5301 WHHOBAIINH B
WH)KEHEPHOU TOPHBIX MalllUHAX
2 MOATOTOBKH FOPHBIX TIKIESUP | Texnonornueckue |3 1
MalIuH U R 5302 WHHOBALIUU B
o0opynoBaHus KOHCTPYKLUSAX U
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PIGM 5301 IIpouneccHble MHHOBAIMU B TOPHBIX MALIMHAX -3 KpeAUuTAa

IIpepexBusutsel: [IpodunsHbIe TUCIUIIIMHEL OaKkataBpHaTa

MoctpexkBusutei: GPPG MSIT OGMS ORSO GMO TOGM

Heab u3ydyenus: IlonmyueHne 3HaHMIA MO OCHOBHBIM JIOCTIDKEHHSM B O0JIACTH TOPHOU
POMBIIIJICHHOCTH

Kpartkoe conep:kanme: B mucunruimHe u3ydaroTcs oOLIHe MMOJ0KESHUS HHHOBAMOHHBIX
peleHnii B TOPHOM MAIIMHOCTPOCHUH SIBJSIFOIIMXCS OCHOBOM CO3JAaHMSI M JKCIUTyaTalluu
TOpHBIX MamuH. M3y4aroTcss coBpeMeHHbIE KOHCTPYKIMH: OYPHIIBHBIX MaIllMH; THEBMAaTHYECKUX
U TUAPABINYECKUX IMEepPOopaTopoB; TUAPOYAAPHUKOB; OYPUIIBHBIX YCTAaHOBOK JUIs OypeHus
IIITyPOB M CKB&KWH; SKCKABAIIMOHHBIX MAIIMH; MAllMH KOMIUIEKCOB M O0OpYJOBaHHS JUIs
IPOXOIYECKHUX M BCIIOMOTATEIIBHBIX pa0OT; IPy30MOIbEMHBIX MEXaHU3MOB.

Osxuiaemble pe3yabTaThl: MarucTpanT npuoOpeTaeT 3HaHUS U MPAKTUYECKUE HABBIKU
U KOMIIETEHIIMH HCIIOJIb30BaHUS TEOPETHUYECKUX METOJIOB pacdera y3JIOB W JeTajei ITOPHBIX
MAIllH ¥ MEXaHH3MOB.

B pesynbraTe u3ydeHHs JAaHHON MUCHUIUIMHBI MaruCTPaHT CTAHOBUTCS KOMIIETEHTHBIM
CIIEUAIICTOM B O0JIACTAX OOOCHOBAaHUS M PAMOHAIBHOTO BHIOOpA TOPHBIX MALIMH IS
obecrieyeHns 3(PPEKTHBHOCTH TEXHOJIOTHYECKHX IPOIECCOB npu  J100bIYE TOJIE3HBIX
MCKOIIaeMBIX

ITSGP 5304 UuHOoBauMOHHBIE TPAHCIOPTHbIE CHCTEMbI TOPHOr0 NMPOHM3BOACTBA -
3kpeaura

IMpepexBusutni: TM.

HoctpexBusursr: MSIT OGMSU RIGMO EIRM PSTMO

Henap wusyvenusi: Ilomydyenuwe 3HAHUII 1O OCHOBHBIM JIOCTIDKEHUSIM B 00JacTu
TPAHCIIOPTHBIX CUCTEM

Kpatkoe cogep:xanue:

PaccmarpuBaroTcsi OCHOBHBIE CBEACHHS O HMHHOBAIIMOHHBIX IPeoOpa3oBaHMIX
TPAHCIOPTHBIX ~ CHUCTEM  BIHUAIOIIMX  HAa  BHEHIHIOK  cpely  (QYHKIMOHUPOBaHUS
TOPHOAOOBIBAIOMIETO MPENNPHUATHS C YIETOM KOMILUIEKCHOTO TI0/IX0J]a HOBOHM CHCTEMBI
npodeccroHaabHOro oopazoBanus B Kazaxcrane.

[Tpu n3yyeHnn AaHHOW AMCIUILUIMHBI PAcCMaTPUBAIOTCS OCHOBHBIE METO/I0JIOTUYECKHE,
METOJUYECKHE W OpPTaHU3allMOHHBIC MPUHIUIBI TMOCTPOSHUS MHHOBAIMOHHBIX TPAaHCIOPTHBIX
CHCTEM TOPHOTO TPOU3BOJICTBA.

B wactHOCTH, U3ydaroTCs: TOPHOTPAHCTIOPTHBIE TEXHOJOTHYECKHE MAIIMHBI, KOMITJIEKCHI
U CXEMbI TPAHCIIOPTHBIX CHCTEM, KOMIUIEKCH M CXEMBI TPAHCIIOPTHBIX CHCTEM; OCHOBBI TEOPUHU
pacueta TPaHCIOPTHBIX MAaIIMH: TPaHCHOPTHBIE YCTAHOBKU MEPHOIUYECKOrO JEHCTBUS;
PENbCOBBIN TPAHCIIOPT; aBTOMOOMIIBHBIN (CaMOXOIHBIN) TPAHCIIOPT; CKPENEpHbIE KOMIUIEKCHI;
KaHATHBIM TPAHCIOPT; TPAHCIOPTHHIE YCTAHOBKU HEMPEPHIBHOTO NEHCTBUS; KOHBEHEpHbIE
YCTAaHOBKH, TPABUTAIMOHHBIA TPAHCIIOPT, THUAPO ¥ ITHEBMOTPAHCIIOPTHBIE YCTaHOBKH;
MOTPY30YHbIE MAIIMHBl HEMPEPHIBHOTO JEHCTBHS; KaHATHbIE YCTAHOBKU C OECKOHEYHBIM
KaHaTOM; CpEJICTBA YIIPABICHHUS TPAHCIOPTHHIMH YCTAaHOBKAMH, YCTPOWCTBA TIO TEXHUKE
0€30IacCHOCTH.

PaccmarpuBaroTcss BONPOCHI TEOPHHM pacdeTa W BbIOOpa TPaHCIOPTHBIX CHUCTEM,
AHATM3UPYIOTCS TEHIICHIIUU NajlbHEHIIero pa3BUTHUS CPEJCTB MEXaHU3AlMM U aBTOMATHU3AIUU
OCHOBHBIX M BCIIOMOTATEIBHBIX MPOIECCOB TpPU JIOOBYE W TPAHCIOPTHPOBAHWHU ITOJIE3HBIX
HCKOTIaeMBbIX.

O:xugaemble pe3yabTaThl: B pesymbraTe uU3ydeHHs] MarucTpaHT MpHOOpeTaeT
KOMIIETEHIIMH CaMOCTOSTENbHO, TONydaTh W 0OpabdaTeiBaTh HMH(POPMAMIO M3 Pa3IHYHBIX
HCTOYHUKOB I10 TPAHCTIOPTHBIM CHCTEMAaM C MCIIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIHOHHBIX
TEXHOJIOTUH, YMETh MPHUHATH MPUKIATHBIE MPOTpaMMHBIE CpPEICTBA IMPH PEIICHUN BOMPOCOB
YCTAHOBIICHHWSI ~ CTPYKTYphl ¥  TIApaMEeTPOB  TPAHCIOPTHBIX  CHCTEM, CIIOCOOCH  Ha



npoeCCHOHATLHOM YpPOBHE OPTraHU30BaTh PAIMOHAIBHYIO OSKCIUTyaTal[MI0 COBPEMEHHBIX
TPAHCIOPTHBIX CUCTEM.

MNEEOGMISU 5303 MoHTaxk HaJaJaKa U IKCILTyaTalUs dJIeKTPOMeXaHUu4eCKoro
odopynoBanusi 'MuCY-3kpenura

IpepexBusutni: KIPAT; PIGM; ITSGP; TIKIE

MocrpexBusutel: ITTNMSU; IPVTOIRGM; KMSI

Hean usydyenusi: [losydeHue 3HaHUA 110 OCHOBHBIM JIOCTHIKEHUSM B 00JIACTHM MOHTa)ka
U HAJIAJIKA ¥ SKCIUTyaTalliu 3JIEKTOPOMEXaHUIECKOTO 000PYIOBAHHUS

Kpartkoe conep:xanue:

OT mpaBUILHOTO MOHTaXKa M AIKCIUTyaTallMd  AJIEKTPOMEXaHUYECKOro 000pyHaoBaHUs
I'MuCY 3aBUCAT HaJIeKHOCTh U JIOJATOBEUYHOCTh X paOOThl. B MaHHOW MUCIMIUIMHE U3Y4arOTCs
npaBWiia MOHTaKa OOOpPYJOBaHWS U TEXHOJOTHSI €ro OCYIIECTBICHHs. PaccMaTpuBaroTCs
BOIIPOCHl  MYCKOHAJIQJOYHBIX  padOT, JHUArHOCTHKUA COCTOSHHUS DJICKTPOMEXaHUYECKOTO
obopynoBanus 'MuCV. U3yuarorcst cucTeMbl U TEXHOJOTUS SKCIUTyaTalluk TEXHOJOTUYECKUX
MAaIIMH, UX TEXHUYECKOTO OOCIY)XHBAHMS, MOPSAJOK COCTABICHUS TEXHOJIOTUYECKUX KapT
TEXHUYECKOTO 0OCTYXKHBaHHSA dJIEKTpoMexaHudeckoro odbopynosanus [ MuCV.

O:xupaembie pe3yabTaThl:

Maructpadt npuoOpeTacT KOMIIETCHIIMHN 0 BBIOOPY PAaIlMOHAIBHBIX CXE€M MOHTaXa U
JKCITyaTalluu  dJIeKTpoMexaHudeckoro obopynoBanuss [MuCY Bo  B3auMOCBSI3M €
TEeXHOJOrH4YecKuMH Tporieccamu. CriocoOeH Ha TpodeCCHOHATBLHOM YPOBHE OPTraHHW30BaTh
3¢ (}eKTUBHYI0 SKCIUTyaTallUl0 3JeKTpoMexaHuueckoro obopyaosanus ['MuCyY, Brnagetsb
METO/IaMH OLIEHKH UX COBEPIIICHCTBOBAHUS.

KTPGMSU 5208 KomnbloTepHble TeXHOJOrHH B mnpoekTupoBanuu I'MuCy -
3kpeauT

IpepexBusurei: PIGM ITSGP TIKIE

IocTpexBu3utni: EIRM MD

Hean uzyuenusi: IlonmyyeHnue 3HaHM B 0071aCTH KOMIBIOTEPHBIX TEXHOJIOTHH B 00JIACTH
TOPHOM OTpaciau

Kpartkoe conep:xanue: O6mue ceenenust o CAIIP, naznauenune cucremsr KOMITAC 3D
npezcTaBieHue uncel, oomue nouatus nporpammsel KOMITAC 3D, reomerpuueckie 0ObEKTHI B
cuctreme KOMIIAC 3D, ctunu reomeTpuyeckux oOBEKTOB, OOILIME MPUEMBI peAaKTUPOBAHUS,
UCIOJIb30BAaHUE MUKPOJIEMEHTOB, OOLIME CBEJIEHUS] O MapaMeTpU3aliu, IPUHLIUIBI U TPUEMbI
HAJIOXKEHMSI CBSI3e M OpPraHUYeCKHUi, PEeKOMEHJAIMU MO HCIOJIb30BAHUIO MapaMeTpUUYECKUX
BO3MOXHOCTEH, o01ue cBefeHuss 00 aTpuOyTax, ONMMCaHUE CTPYKTYpPbI, TEKCTOBBIH peaaKkTop,
CO3JJaHWE M PENAKTUPOBAHHWE  TaOIUIBI, OMOMMOTEKa, W3MEpEHHUs, OOIIMe OCOOEHHOCTH
U3MepeHuil, oO0Iue MPUHLUUIB MOJEIMPOBAHUSA, MPHUEMBl MOICIUPOBAHMSA, CO3aHUE
cnenudukanmu ADEM, omumcanme cucremsr, moxyns ADEM CAD — mnpoektupoBaHue,
KOHCTPYHpPOBAaHUE, TOYHBIE MOCTPOCHHMs, co3laHue s1eMeHToB B cucteme ADEM CAM
JOKYMEHTAIsl, CO3/1aHue KOHCTPYKTUBHBIX 3JIEMEHTOB.

[Tpobnema nH(popMaTH3aLUK HEMOCPEACTBEHHO CBA3aHHOM C HEH KOMIbIOTEpHU3AllUU B
npoektupoBanuu [ MuCV sBnsieTcst 0THOU U3 TI00aIbHBIX MTPOOIEM COBPEMEHHOTO MUpA.

O:xupgaemble pe3yabTaTbl. B mpouecce M3ydeHUss MarucTpaHT mpuoOperaer
KOMIIETEHIIMM B 00JIacTH pa3pabOTKM TEXHUYECKUX 3a/JaHui Ha TPOEKTUPOBAHHE U
uzrorosiaenre I'MuCVY, npuBoioB, CPEICTB TEXHOIOIMYECKOIO OCHAILEHUS, TEXHOJIOTMYECKON
ocHacTKH. CIocOOHOCTh K CaMOCTOSITEIbHON POEKTHOU e TENbHOCTH.

OGPPGMISU Ob6opynosanust ruaponnesmonpuBogaoB FMuCY - 4kpeanrta
IpepexBusursi: PIGM TIKIE MNEE

MocTrpexBusutsl: EIRM ZMD

Heab n3yuenusi: [Tomydenne 3Hanmii B 061acTi 000pyAOBaHUS THAPOITHEBMOIIPUBO/IA



Kparkoe coaepkaHue: Ob6opynoBanue TUAPOITHEBMOIIPUBOOB LIMPOKO

pacupoCTpaHEHO B COBPEMEHHON NPOMBIIUICHHOCTH. ['mpponHeBMaTHuecKe MalIuHBI
OPUMEHSIOT B TOPHOM OTpaci, Takue KaK JJOOBIYHBIE M TMPOXOJYECKHE KOMIUICKCHI,
MEXaHU3UPOBAHHbIE  Kpenu, B  CTPOMTEIBHOM  OTpaciM —  TaK  JKCKaBaTOPHI,

THJIPOITHEBMOMOJIOTBI, MMITYJIbCHBIE TEep(OpaTOpsl, MAIIMHOCTPOCHUU — METAJUIyPrHYECKHUE
arperarbl, CTaHKHM, aBTOMAaTU3UPOBAHHBIE MAaHUIYJISTOPBI, POOOTHI, KOHBEWephl. B nucnuminne
U3Y4YalOTCsl BONPOCH NPHUHIMIIA PaOdOT M KOHCTPYKLUUHU THUAPOIHEBMHATHYECKHX MALIMH U
NpUBOJOB, obOecreueHus Oe3omacHOM W A(PQPEKTUBHON OSKCIUTyaTallud, W ONpeAesieHUs
paloOHaIbHBIX PEXKUMOB UX pAOOThI U TEXHUKO-IKOHOMUYECKUX [TOKA3aTEIEH.

[TonpoOHO M3yuaroTcs CIEAYIOUUE BUIbI 00OPYIOBaHHS: THAPO U MHEBMOLMINHJPHI,
IIHEBUO W THJAPOJBUTrATENH, TMAPOHACOCHI, KOMIIPECCOPBI, MHEBMO M TUIPOpACIpEeAeIUTENH,
KJIAllaHbl, MEPEKIII0YATENN, PEryIsaTOpbl JABJICHUS, MAHOMETPHI, KOJUIEKTOPHI, BBIKIKOYATEIIH,
npoccend, (Gukcatopel, 000OpaTHBIE KIANAaHBI, TUAPO U MHEBMOAKKYMYJISTOPBI, MPOTPaMMHOE
obecrnieueHre, KOHTPOJLJIEPHI

O:xupaemble pe3yabTarbl. B mpomecce wu3ydyeHUss MarucTpaHT I[puoOpeTaer
KOMIIETEHIIMH MO BBIOOPY OOOpYIOBaHMS THIPOMHEBMOMNPUBOJOB M TEXHUYECKOW OCHACTKHU
IIPOU3BOJICTBEHHBIX MOPA3/IEICHUMN.

TIKIESUPR 5302 TexHolOrHYeCKHe HWHHOBAUMHM B KOHCTPYKUUAX H
IKCIJIYATALUMH CTALMOHAPHBIX YCTAHOBOK I0/13¢MHBIX PYAHMKOB -3KpeauTa

IIpepexBu3utbl: BogooTivBHBIE, BEHTUJISTOPHBIE M IHEKBMAaTHUYECKUE YCTAHOBKU;
[TaxTHBIE CTallMOHAPHbIE yCTaHOBKH; [lobeMHbIE yCTaHOBKH

IHocTpekBU3UTBI: DKCHEpUMEHTaIbHO-UCCIIEOBAaTENbCKasd paboTa; Marucrepckuii
JTUTIIIOM.

Heas usyuenusi: Lenpro u 3a1a4aMu  U3y4eHHs TUCIMIUIMHBI SBISETCS YIIyOJIeHHOE
OCBOCHME psla cHeuu(UUEeCKHX BOIPOCOB, CBS3aHHBIX C KOHCTPYKLMEH W 3KcIlyaTaunuein
NEPCIEKTUBHOIO O00OPYAOBAaHHUS B TOPHON IPOMBILUIEHHOCTH, OOECIIEUMBAIOLIETO €ro
HAJASKHYIO U 9)PEeKTUBHYIO paboTYy.

Kparkoe comepxanme: OCOOCHHOCTH OKCIUTyaTallud M PEMOHTA IIEHTPOOESKHBIX
HACOCOB HOBOT'O TOKOJIEHUS Ui PYJHHUYHOTO M KapbepHOTO BOJOOTIMBA TpeGoBaHUS MpaBHI
0€30MacHOCT M HOPM TEXHOJOTMYecKoro mnpoekTupoBanusi PecnyOnuku Kazaxcran s
PYAHUYHOTO BOAOOTIMBA HOBBIE THNBI U MOJENM LEHTPOOEKHBIX BEHTHJIATOPOB IJIABHOTIO U
MeCTHOro mnpoBeTpuBaHus CTpyiiHble ammaparbl W OSpIU(THbIE YCTAaHOBKM B TOPHOH
npoMblIIeHHOCTH — TpeboBanust IlpaBun  0Oe3omacHOCTM W HOPM  TEXHOJOTMYECKOTO
npoektupoBanus PecnyOnukn Kazaxctan [uisi pyJHHUYHBIX KOMIIPECCOPHBIX YCTaHOBOK.
Tpe6oBanus IlpaBun 6€30MaCHOCTH M HOPM TEXHOJOTHUYECKOro MpOeKTHpoBaHUs PecnyOnuku
Kazaxcran ans maxTHoro noabema TexHoornyeckue cxembl U 00OpyAOBaHUE 3aKJIATOYHBIX
KOMILJIEKCOB Ha pyAHHKax CmecuTenbHOE 000pylOBaHME Ui MPUTOTOBJIEHHS TBEPACIOLINX
3aKJIaJOYHBIX CMeCcen

O:xunaemble pe3yJbTaThl:

B mpouecce u3ydyeHus MarucTpaHT NpUOOpeTaeT 3HAaHHME OCHOBHBIX HAINpaBICHUM
TEXHUYECKOTo Iporpecca (KOHUENIMA M WHCTPYMEHTAapHs) M YMEHHE HMX MCIIOJIb30BaTh B
MpaKkTUYeCKOn AesaTeNbHOCTH. CIIOCOOHOCTh YETKO M SICHO COOOIIAaTh CBOW BHIBOJBI M 3HAHUS U
ux O0O0OCHOBaHME crHeuuaiucraM H Hecneuuanucram. CHocOOHOCTh NPUMEHATh 3HAHMS,
MOHMMAaHHE U CIOCOOHOCTH pelaTh MPOoOJIeMbl B HOBBIX MJIM HE3HAKOMBIX MPOU3BOJCTBEHHBIX
cutryanusx. [IpoBecTH KOMIETEHTHBIN aHalIW3 WHHOBAIMI B 00JAaCTH TEXHOJIOTUH M TEXHUKHU
OTpaciii M CMEXKHBIX OTpacisiXx M pa3paboTaTh OOOCHOBaHHBIH MEXaHH3M  TpaHcdepTa
texHosoruil. Ha mnpodeccroHanrbHOM ypOBHE OpraHM30BaTh pPALMOHAIBHYIO SKCIUTYaTalUIo
COBPEMEHHOT0 TE€XHOJOTMYECKOro 00Opy/IOBaHUS, BIAJCHHE METOJAaMHU aHajiu3a U OLIEHKH HUX
COBEPUICHCTBA. Y METh OCYILECTBIIATH KCIEPTU3Y TEXHUUECKON JOKYMEHTAuU



ITTNMKGMSU 5305 M HHOBAUHOHHAS TeXHHKA M TEXHOJIOTUSI Hepa3pylIarouIuX
MeToa0B KOHTPOoJsi IMuCY -3 kpeaura

IIpepexBusurbl:  ConpoTuBieHne MarepuanoB; KOHCTpYKLIMOHHBIE —MaTepUabl
TEXHOJIOTMYECKUX MAIlIHH;

HocTpexkBU3UTHI: VIHHOBallMOHHBIE TPOLECCHl B TEXHUYECKOM OOCIY)KUBAaHHH U
peMmonte 'MuCy

Henp usydenusi: Llenplo M 3a7auaMy M3y4EHUS IUCLUIUIMHBI SIBJISETCS. OCBOCHHE
NPUHUMIIOB W OpraHr3aliy Hepa3pylIalllero KOHTPOJs  JeTaledl TOpPHBIX MAalluH U
CTAlIMOHAPHBIX YCTAHOBOK O0ECTICUMBAIONINX YBEIMUYCHHE CPOKA HX CITYXKOBI.

Kparkoe conepxanme: Hepaspymamonuid KOHTpodb KadectBa jetaied ['MuCY
JedexTsl MeTaia, BOSHUKAIOIINE IPY W3TOTOBJICHUH U SKCIUTyaTalluy JAeTaleld TOPHBIX MaIlIuH
BOIPOCHl  KauecTBa MPOAYKUHH U METOAbl Je(hEeKTOCKOMUH TOPHOTO O00O0pyIOBaHUS
KanumisipHelii KOHTpOJb KayecTBa MNPOAYKLUUH OXO-UMIIYJIbCHBIN YJIbTPa3BYKOBOW METOJ
nedekTocKonuu AKyCTUUECKUNH KOHTPOJIb COCTOSHUS JIeTallell TOPHBIX MallMH U 000pyI0BaHuUs
Bubpoakyctudeckuii KoHTposib Meromonorus aedexTockonuu MarHuTHBI U BUXPETOKOBBIN
Hepa3pylaluil KOHTPoJb TexHuueckas AMAarHOCTUKA TOPHBIX MAIIMH M CTAallMOHAPHBIX
YCTaHOBOK

O:xupaembie pe3yabTaThl:

B mnpornecce u3yueHuss MarucTpaHT HPHOOpPETAaeT 3HAHME OCHOBHBIX HAIpPaBJICHUN B
o0yacTu crenuanbHBIX TEXHOJOTHYECKMX MAINH, CIOCOOeH Ha MpodeCcCHOHATBHOM YPOBHE
00OCHOBBIBaTh M pEIIaTh BONPOCHl  PAIMOHAIBHOIO BHIOOpAa TEXHUKH JUIsl OOecreyeHUs
3(h(HEeKTUBHOCTH TEXHOJOTMUYECKUX TpoIeccoB B oTpaciu. [loHnMaHue u cnocoOHOCTh pemiath
po0JIEMbl B HOBBIX WJIM HE3HAKOMBIX ITPOU3BOJICTBEHHBIX CUTyalusX. KpUTHuecKu OlleHUBATh
OCBOCHHBIE TEOPUU U KOHILIECMNINHM, MEPEOCMBICIMBATh HAKOIUIEHHBIA OMNbBIT, W3MEHATh IpHU
HeoOXoauMocTH TIPodUiIh cBoel NpodecCHOHANBHON NesTeNlbHOCTH. Ha mpodeccrnoHanbHOM
YPOBHE OpraHU30BaTh PALMOHAIBHYIO HSKCIUIyaTallUl0 COBPEMEHHOI'O TEXHOJOTMYECKOIO
0o00py/sOBaHUsl BIIAJICHUE METOJaMU aHalli3a M OLEHKM HMX COBeplIeHCTBAa. Pa3palaTeiBaTh
TEXHUUYECKHE 3aJaHMsI Ha MPOEKTUPOBAHHE W M3TOTOBJIIGHHWE MAIllMH, BBIOMPATh CpPEICTBa
TEXHUYECKOH TNarHOCTUKU.

IPVTOu RGMSU 5306 WuuoBanuonusie npoueccbl B TO u pemonta I'MuCy -3
KpeauTa

IIpepexkBu3uTsbl: ['OpHBIE MamnHbl; TpaHCIIOPTHBIE MAIIVHBI;

BonooTinBHbIE, BEHTWIATOPHBIE M ITHEBMAaTHYECKHE YCTaHOBKM, (TalMOHAapHBIE
YCTaHOBKH

IMocTpexkBM3UTBI: DKCIEpUMEHTAIbHO-UCCIIEOBATENbCKAas  paboTa, MarucTepcKui
JTUTLIIOM

Henp m3yudenmusi: Llenpro W 3amavamMu U3ydeHUs AMCLMILIMHBI SBISIOTCS  OCBOCHHE
IPUHIIMIIOB U OpraHMu3aliu TexHuueckoro oocnyxuBanus (TO) u peMOHTHOTO 0OCITYKMBaHUS
(PO) ropubIX, TpPaHCHOPTHBIX MAIIMH W CTAl[MOHAPHBIX YCTAHOBOK, OOECHEUMBAIOLINX
YBEJIIMYEHUE CPOKA UX CITY>KOBI.

Kparkoe conep:xxanme: lHHOBaMOHHBIE METOIBI JKCIUTyaTallMM M TEXHUYECKOIO
obcimykuBaHUsT TOpHBIX MammH (OypoBoe oOopynoBanue). VIHHOBAalIMOHHBIE METOJBI
OKCIUTyaTallil, TEXHUYECKOTo OOCIYXHMBaHHA M PEMOHTa TOPHBIX MAaIIMH (TIOTPY304HO-
JnocTaBoyHOe 00opyaoBaHue) VHHOBAIlMOHHBIE METOABI JKCIIyaTallud U TEXHUYECKOTO
00CITy’)KUBaHUS TPAHCIIOPTHBIX MAIIMH (3JEKTPOBO3HBIM TpaHCHOPT). IHHOBallMOHHbBIE METOIbI
AKCIUTyaTallMM M TEXHUYECKOro OOCIY)KMBAHMSI IIEHTPOOEKHBIX BEHTHJIATOPOB TIJIABHOTO
NpoBeTpUBaHMs. VHHOBALIMOHHBIE METOJBl OSKCIUTyaTallud W TEXHUYECKOro OOCITyKHBaHUS
TypOokoMIipeccopoB. THHOBaIIMOHHBIE METO/IBI HKCIUTyaTallMl U TEXHUYECKOTO 00CTyKUBAaHUS
BUHTOBBIX KOMIIPECCOPOB. [IHHOBallMOHHBIE METOABI DKCIUIyaTallUM M TEXHUUYECKOTO
0o0CIyXMBaHUS TOJBEMHBIX YCTAaHOBOK. VIHHOBAaIlMOHHbIE METOJBI OKCIUTyaTalluhd U
TEXHUYECKOTO OOCIIY)KHBAaHUS AJIEKTPOINPHUBOJA TOPHBIX MAIIMH M CTAllMOHAPHBIX YCTaHOBOK



VHHOBaIIMOHHBIE METOBl JKCIUTyaTalldd W TEXHUYECKOTO OOCIY)KMBAaHUS 3aKJIAJ0YHBIX
KOMILIEKCOB

O:xugaemMble pe3yJibTaThl:

B nporuiecce u3ydeHust MarucTpanT NpruoOOpeTaeT 3HaHNE OCHOBHBIX HAIIPABJICHUIH

CrocoOHOCTh MPHUMEHATh 3HAHUS, MOHMMAaHUE M CIIOCOOHOCTH peIaTh MpoOJeMBbl B
HOBBIX WJIM HE3HAKOMBIX ITPOW3BOJICTBEHHBIX CHTYaIlHSIX. Kpurnueckn oneHHBaTh
OCBOCHHBIC TEOPHUH M KOHIICTIUH, MEPEOCMBICINBATh HAKOIUICHHBIH ONBIT, M3MEHSATH MpPH
HeoOxoauMocTH poduiab cBoei npodeccHoHaIbHOM AesTenbHOCTH. CIIOCOOHOCTh MPOBECTH
KOMIIETEHTHBIM aHaJM3 MHHOBAIMM B 00JACTH TEXHOJOTMH M TEXHHUKH OTPACId U CMEXKHBIX
OTpacIIsAX U pa3padoTaTh 0OOCHOBAHHBIH MEXaHU3M TPaHC(EPTa TEXHOIOTHH.

Crnoco6HOCT  Ha  NHpPO(heCCHOHANBHOM  YpOBHE  OPTaHM30BaTh PallMOHAIBHYIO
9KCIUTYaTalUI0 COBPEMEHHOTO TEXHOJIOTHYECKOTO 000PYIOBAaHUS, BIIaICHIE METOIaMHU aHaIH3a
U OLICHKH UX COBEPIICHCTBA.

CnocoOHOCTE pa3pabaThiBaTh MEPOIIPUATHS IO KOMILIEKCHOMY HCIIOJIb30BAHUIO CHIPBS,
no 3aMeHe JeUIMTHBIX MAaTEepPUajOB U M3BICKAHUIO CIIOCOOOB YTWUJIM3AIlMU OTXOJOB
IPOU3BO/ICTBA

CriocoOHOCTP  W3y4yaTh M aHATU3UPOBATh HEOOXOIMMYIO HWH(OPMAIHIO, TEXHHYECKHE
JIaHHBIE, TOKA3aTEeNN U Pe3yIbTaThl paOOThI, CHCTEMaTH3MPOBATh X U 0000IIaTh

KMSITOOGP 5307 KpeaTuBHble MeTObI H CPECTBA UCNBITAHUS U TEXHUYECKOTO
OCBH/IeTeILCTBOBAHUS 000PY10BaHNs HA TOPHBIX NPEANPHUATHAX -3 KpeauTa

IIpepexkBu3uTbI: 1 'OpHBIE MalMHbl, TpaHcrnopTHble MamuHbl, CrannoHapHbIE
YCTaHOBKH, [lonbeMHBIE yCTaHOBKH.

IocTpekBu3uThl: Marucrepckuii IUIUIOM, OKCHEPUMEHTAIbHO-UCCIIE0BATENbCKAS
paboTa MarucTpasra.

Heans usyyenusi: Llenpro M 3amadyaMy  M3Y4€HUS JHUCLMIUIMHBI SBISETCS OCBOCHHUE
METOJIOB U CPEICTB HCIBITAHUSA U TEXHUYECKOIO OCBUACTEIbCTBOBAHMS JIIEKTPOMEXAaHUYEC-
KOro 00OpyIOBaHMs, HCIHOJB3YEMOT0 Ha TOPHBIX NPEANpUATHSAX, U 00ECIeyUBaIOILIEro
Ha/IeKHYI0 ¥ 3((HEKTUBHYIO ero paboTy

Kparkoe copepxanme: Merponoruueckoe oOecrieyeHHEe W KOHTPOJb KadecTBa
o0opynoBanusi. OCHOBHbIE MOHATUS M omnpezereHus. M3mepeHue u ero OCHOBHBIE ONEpalnu.
OnemeHTHl Tpouecca u3MepeHuil. OcHoBHble 3Tanbl u3MepeHuid. Kiaccudukanus, obnacts,
OPUHIUINBIL, METOABl U METOJUKH H3MepeHu# ¢usnyeckux BenuuuH. llkansl  u3MepeHMid.
IIpuMeHeHre BBIYMCIUTENIBHON TEXHUKH B CPEACTBaX M3MepeHui. V3MepuTelbHbIE CHUTHAIBL.
CpenctBa wu3Mmepenuil. CpencrBa  usMmepuTenbHoW TexHukH. Kitaccudukaums cpencts
U3MepeHuil. DjeMeHTapHble cpeacTBa u3MepeHHil. KomruiekcHble cpencTtBa HM3MEpEeHUH.
Knaccugukarus, o61acts, IPUHLIHKIIBL, METOAbI U METOJAUKU U3MEPEHUI (pU3MUECKUX BEIUYMH.
[IIxansr  w3MepeHui. IIpuMeHeHUE BBIYUCIUTENIBHOW TEXHUKM B CPEACTBAX H3MEPECHMI.
W3meputenbHble  curHanbel. Mcneltanusa.  @akTopsl  BO3JACHCTBYIOIME HA  UCHBITaHUSA
o0opynoBanus. Bnemnue Bo3zzaelicTBytonie (axktopel. @DakTopsl BO3AECHCTBYIOIIME Ha
UCTIBITaHUs ~ oOopynoBaHus.  BHemHue — Bo3zmeicTBytomme — (GakTopbl.  BHyTpeHHue
BO3JICUCTBYIOMME (HAKTOPHI. AJNTOPUTM BBIOOpA CpenCTB ucHbITaHUW. TpeboBaHus K
TEXHUYECKUM CPEJCTBAM UCIBITAaHUH. BO3AyXa, 3aKIal0uHbIX). O0mue TpedboBanus. HapyxHbiid
OCMOTD.

O:xupaemble pe3yJbTaThl:

B nporuiecce u3yuenuss MarucTpaHT NpuoOpeTaeT KOMIETEHIIUU IO BHIOOPY:

CrocoOHOCTh ~ KPUTHYECKHM  OLIEHMBATh  OCBOGHHBIE TEOPHMM M KOHIEMIIUH,
MEPEOCMBICTMBATh HAKOIUIEHHBIH OIBIT, W3MEHATh NpPU HEOOXOAMMOCTH Npoduiab cBOei
npodeccuoHaIbHOMN 1S TeTbHOCTH;



Cnoco6HOCTb Ha TNpo(ecCHOHAIBHOM YpOBHE OpPraHM30BaTh PAMOHAIBHYIO
9KCIUTYaTALUIO COBEPIIEHHOTO TEXHOJIOTHYECKOTO 000pyI0BaHUS, BIIaICHIE METOIaMH aHAIIN3a
U OLICHKU €TI0 COBEPIIEHCTBA.

CnocobHOCTh ~ Ha TPO(EeCCHOHATHHOM YPOBHE  OpPraHH30BaTh  PAIMOHAIBHYIO
IKCIIITyaTallMI0 COBPEMEHHOI0 TEXHOJOTMYECKOTO 000PY10BaHUs, BIIaJICHE METOIAMHU aHAIN3a
Y OIICHKHU €T0 COBEPIICHCTBA.

CriocoOHOCTh OCYILECTBIATh 3KCHEPTU3Y TEXHUUECKON JOKYMEHTAIUHU.



AkaeMuYecKas CTelneHb: MAaruCTP TEXHUKH M TEXHOJIOTHH

METAJJTYPTHYECKHUE MAIIUHBI 1 OBOPYIOBAHUE»

1-kype
Ne| HaumeHoBaHue IMukn Kon HaumenoBanue Kon-Bo Cemecrt
MOJTYyJIS JTUCHIUIUIAH | TUCHMIUIAH | TUCIHMILIHHBI KPEIUTOB | P
bl bl
1 | MMM - Monyinb bJI KIPA KoHTtposbHO-
MaIlIMHHON 1.2.3. TMO HU3MEPUTEIIbHbBIC
WH)KCHEPUHU npuOOpsI U
anmnaparypa 3 1
TEXHOJIOTUIECKUX
MAII{H U
000pyT0BaHUS
2 | MMM- Monaynb 130 IASIE WnxeHepHbIi
MAaIIIUHHOMI 1.3.1. MMuO aHAJIN3 B CO3IaHUU
WHXCHEPUHU 1 DKCIUTyaTalluH 3 1
METaJUTyPrHYECKUX
MAIIiH U
0o0opynoBaHus
3 | MIIUII- Monyns na SOLN CoBpemeHHbIE
npodeccuonanpHon | 1.3.2. KSDU METO/IbI
WHXCHEPHOM GMO HEPa3pyIIAOIIETO
MOJITOTOBKH KOHTPOJIS U
METaJUTyPrHYE€CKUX COCTOSIHUS IeTaJien 3 1
MaIllliH | U Y3JI0B
obopymoBaHus METAJLTYPTHYECKUX
MaIluH
4 | MIIUII- Moayns I ITPEO 40305000 2000500050505 (S
npodeccuonanproin | 1.3.3. R TEXHOJIOTHH B
WHXEHEPHOM MPaKTUKE
MTOJITOTOBKH IKCILTyaTaI[uu 3 1
METaJLTyprHYeCKUX o0opynoBaHus
MaIlfH U PYIOIOATOTOBKH
o0opynoBaHus
5 | MIIUII- Moayns I ITPEO NunoBanmoHHbIe
npodeccuonansuot | 2.3.4 PP TEXHOJIOTHH B
WHXCHEPHOU MIPAKTUKE
MTOJITOTOBKH IKCILTyaTaI[uu 3 5
METaJLTyprHYeCKUX obopymoBaHus
MaIIfH 1 TUTABHIIEHOTO
obopynoBaHus nepesena
6 | MIIUII- Monynb I ITPEO HNunoBannoHHbIe
npodeccnonanmproit | 2.3.5 PP TEXHOJIOTHH B
WHXCHEPHOU MIPAKTUKE 3 5
MTOJITOTOBKH IKCILTyaTaI[uu
METaJLTyprHYeCKUX o0opymoBaHus
MaIlIfH U MIPOKATHOTO




o0opymoBaHUs MIPOM3BOJICTBA

7 | MOP — Monaynb I1 ITPTD J 05 0500):%:0005(0)50:03(S
JKCIUTyaTalluu |1 2.3.6 GMO TEXHOJIOTHH B
peMoHTa NPaKTUKE
METaJLTyPrHYeCKHUX TEXHUYECKOUN
MaIlluH | JMarHOCTUKU U
obopynoBaHus peMoHTa
METaJUTypTHYeCKOT 3 2

0 obopynoBaHuUs

8 | MDP — Monynb I TTPE Tpubonuka u
JKCIUTyaTaluu | 2.3.7 GMO TpUOOTEXHUKA B
peMoHTa MIPAKTUKE 3 5
METAJUTYPrHUECKUX OKCILTyaTaI[iH
MAaIlliH U I'MO
o0opynoBaHus
9 | MDOP — Monynb I IPMPNR NunoBanuu B
JKCIUTyaTaluu | 2.3.8 GMO MPaKTUKE MOHTaXKa
peMoHTa U TyCKO- 3 9
METaJUTYPrHUECKUX HaJIaIOYHbIX PadoT
MAIliH U
o0opynoBaHus
MDOP — Monayns 111 ASPiOV DKCIuTyaTamnust
JKCIUTyaTalluu | 2.3.9 CHCTEM MBIIEra3o-
1 | pemonTa OYHMCTKH U
0 | MeTammyprudeckux 000pOTHOTO 4 2
MAaIlliH " BOJOCHAOKEHUS
o0opynoBaHus

KIPA TMO  KoHTpoabHO-M3MepHUTE/NbHbIe  NPUOOPBI W anmaparypa
TeXHOJOTHYEeCKMX MALIHH B 000pyA0BaHus — 3 KpeauTa

Heab u3y4yeHusi: aTh INPEJCTABICHHE O COBPEMEHHBIX KOHTPOJIbHO-U3MEPUTEIbHBIX
npulopax M anmnaparyp TEXHOJIOTMUECKHUX MallliH U 000pyJ0BaHU

Kparkoe conepxanme: CpencrBa M3MepeHHMs U KOHTpois. M3mepeHue M KOHTPOIb
BECOBBIX BCJIIMYHH. I/ISMepeHI/Ie U KOHTPOJIb TCOMECTPHUICCKUX BECIIMYHNH. I/I3MepeHHe 1 KOHTPOJIb
MEXaHUYECKUX BEIMYMH. MeEToAbl U CpeACTBa M3MEPEHHMs M KOHTPOJIS TeMIepaTyphl.
I/I3MepeHHe U KOHTpPOJb OJJICKTPUYCCKUX W MArHUTHBIX BCJIUYMH. I/ISMepeHI/Ie BCIIMYNH
ONTUYECKOTO u3iIyueHus. M3MepeHHne axKyCcTHYeCKHX BeNWYMH. l3mepeHue H KOHTPOIb
naBiieHUs. V3MepeHre W KOHTPOJb pacxola W KOJMYECTBAa ra3oB M Jkuakocteil. Cpenctpa
U3MEPEHUs U CUTHAIM3ALUN YPOBHS JKUIKOCTH. AHAIN3AaTOPBI T'a30B U KUAKOCTH. AHATU3aTOPBI
coctaBa M (PU3MKO-XMMHUYECKHX CBOMCTB pPYAHOTrO CbhIpbsi. BBIOOp cpencTtB u3MepeHus u
KOHTPOJIS.

O:xunaemblie pe3yabTaTbl: Maructpant OyaeT CIOCOOEH CaMOCTOSATENbHO MOI0UPATh
coBpemennble KUII u A mpu mpeKkTUpOBaHMM W SKCIUTyaTallMd TEXHOJOTHYECKUX MAalluH U
000opyToBaHUs.




IMocTpexkBU3UTHI: VHHOBAaIMOHHBIE TEXHOJIOTUH B TPAKTHKE HKCIUTyaTallud OO0OpYIOBaHUS
IUIAaBUJIBHOTO Tepejesia M IMPOKAaTHOrO MPOM3BOJCTBA, HAy4yHO-HCCIEnoBaTelabckass padora
MarucTpaHTa, BKJIouasi HOJAr0TOBKY Maructepckoi aucceprauuu (HUPM).

IASSIE  MMiO NHkeHepHBI aHAJM3 B CO3JAaHMM M JKCILIyaTaUMHu
METAUIYPru4ecKuX MallluH U 000py10BaHus — 3 KpeauTa

Henp wu3yyeHmsi: 1aTh IMPEACTaBICHHE O TAKUX METOJAX HSKCIEPUMEHTAIbHBIX
UCCIICIOBAaHUM KaK TEH30METpUsl, ONTHKA HAIPSKEHUH, YyBCTBUTEJIbHbIE OKPBITUS

Kparkoe cogep:xkanme: Ilenm wu  3agaunm  kypca. CylIHOCTh HHXKEHEPHOTO
IPOCKTHUPOBAHUSA KAaK pEIIEHUS MHOTOKPUTEPHAIbHOM 3afauyd OnNTHUMM3auuu. Mecrto
NPOCKTHPOBAHUS B MPOIECCE YIOBIETBOPEHHS OOIIECTBEHHBIX MOTpeOHOCTEH. DPuiocodcko-
METO0JIOTUYECKHE aCHEeKThl INPOEKTUPOBAHUSA. XapaKTEpUCTHUKA IpolLecca MPOSKTUPOBAHMUS.
Mogenb (0Ot anropuT™m) mpolecca NPOSKTUPOBAHMS. ITalbl W CTAJUU BBINOJHEHUS
IPOEKTHBIX pab0T. OCHOBHBIE NIPU3HAKH MpoLiecca NPOeKTUpOoBaHUs. OCHOBHBIE COCTABIISIOIINE
IPEEMCTBEHHOCTH B TPOEKTUPOBAHMM: YHH(PHKAIMS, HOpMAIW3alUs M CTaHIapTH3AIHAL
dopMupoBaHHE TEXHUYECKOTO 3aJaHMsl Ha paspabareiBaeMyto nponykuuto. CocraB
texuudyeckoro 3ananust (T3). Texnudeckue TpeOoBanuss T3: TpeOoOBaHHS K COCTaBy
anekTponpuBoga MM, k nutaromeil cetu, Kk QyHKIUAM U aaroputMmy padotbl. TpeboBaHus K
OCHOBHBIM TEXHMUYECKUM IOKa3aTeNiIM D3JIEKTPOIPUBOJA: CTATUYECKUE U JAUHAMHUYECKUE
[IOKa3aTeau KauecTBa, CBA3b MEXAY HHUMM; TpeOOBaHMS K allapaTHO-IPOrpaMMHOMY
o0ecrieyeHn1o; TpeOOBaHUS K HAIEKHOCTH. TpeOOBaHUS MO YCTOMYMBOCTH SJIEKTPOIPHBOAA K
BHEIIIHUM  BO3JEHCTBMSAM BO BpeMsl JKCIUTyaTallud, TPAHCIOPTHUPOBKHM M  XpaHEHUS:
KIMMaTu4deckue GpakTopbl, Mexanndeckue (akropel. TpeboBanus 6e3onacHoctu. TpeGoBaHus K
KOHCTPYKLIMU: CTENEeHb 3aIlUThI, CIIOCOOBI MOHTaXa M OXJAXAEHUsS, CTENEeHb BHOpaLuU U
ypoBeHb 11yMa. OCHOBBI MH)KEHEPHOI'O aHAJIW3a ajJbTEPHATUBHBIX BapUAHTOB JIEKTPOIPUBO/A.
OT00p BO3MOXKHBIX MPUHLUMIHAIBHBIX PELICHUH (HaTeHTHO-UHPOPMALMOHHBINA MoucK). OueHka
U CpaBHEHHE BapUAHTOB PELLIEHUS 110 COBOKYITHOCTH KPUTEPUEB ONTUMAIbHOCTU. OnTUMHU3aLUs
COOTHOILIEHUS MEXIYy KauecTBOM U 3arparaMu ((QpyHKUIMOHAIbHO-CTOMMOCTHOM aHaIu3).
MHorokputepuanbHas ONTUMHU3ALUS EKTPONPUBOJA C UCTIOIb30BAaHUEM HOPMATUBHOM LIKAJIbI
KeNaTeabHOCTH XappUHITOHA. [IpMHIMOBI TOCTPOECHHS aBTOMAaTa-HACTPOWIIMKA CHUCTEMBI
AIIEKTPONPUBOAA MO OOOOIIEHHOMY KPUTEPHUIO ONTUMAIbHOCTH. BBIOOp NPUHIMIMATIBHBIX
pelIeHni MpHU MOCTPOEHUHM CUCTeM 3JeKTporpuBoia. KiaccuuKkalmoHHBIA aHaAlIU3 BUJOB
npuBoja. Kinaccuduxanus 3neKTpoiBUraTeIbHbIX YCTPONUCTB U CPABHUTEIbHAS KOJTUYECTBEHHAs
OLIEHKa CepUIHBIX 3JeKTpoaBUrarenei. OTedecTBEHHbIE U 3apyOeKHbIE SIEKTPOJABUTATENH IS
MeTaJTypruueckux MamuH. Kriaccu@ukaluMoHHBIM aHaliW3 W BBHIOOD OCHOBHBIX CHUCTEM
PETyIMpyeMOro 3JIEKTPONPUBOJIa MOCTOSHHOTO M IepeMeHHoro Toka. KimaccudukanmoHHBINA
aHAJIN3 U BBIOOP CHUCTEM pETYJIHMPOBAHMUS KOOPAMHAT 3JEKTPOIPHUBOJA: C YIPABIECHUEM I10
BBIXOJTHOH KOOpJMHATE, 1O BEKTOPY COCTOSHUS M KAacKaJHBIM YIpaBieHHEM (IOJYMHEHHBIM
perylIupoBaHUEM).

Osxugaemble pe3yJbTaTbl: MarucTpant OyJeT CIOCOOEH CaMOCTOSITEIbHO MPOBOAUT
WHXKEHEPHBIM  aHANM3  KOHCTPYKTMBHOI'O  MCIIOJHEHHS  TEXHOJOTMYECKHMX  MallluH U
000pyI0BaHUs MPHU MPOESKTUPOBAHUH, MOJICPHU3AIMH U PEMOHTE.

[ocTpexkBu3uThl: HHOBAllMOHHBIE TEXHOJIOTMM B  MPAKTUKE OKCIUTyaTallUuH
000pyI0BaHUS IUIaBWJIBHOTO  Mepefena W MPOKAaTHOIO  NPOM3BOACTBA, HAy4yHO-
uccienoBarenbckas paboTa MarucTpaHTa, BKIJIIOYash MOJATOTOBKY MarbucTepCKOi JuccepTanuu
(HUPM).

SOLN KSDU GMO CoBpeMeHHble MeTOAbl Hepa3pylIAIIEro KOHTPOJIA M
COCTOSTHHUS JIeTaJiel U Y3/J10B MeTAJLUTyPprudecKuX MalluH — 3 KpeauTa

Heas u3yuenus: Gojee MMPOKOE NMPUMEHEHHUE MAruCTPaHTAMH JOCTHXKEHUH HayKH U
TEXHHUKU B HpaKTH‘IeCKOﬁ ACATCIIbHOCTH.



Kparkoe cogepxanmne: Knaccudukanus Hepazpylaonmx BUAOB U METOJOB KOHTPOJIS
KayecTBa 3aroTOBOK W JETajed METaUIyprM4eCKMX MallrH. MeToasl Hepa3pylaromero
koHTposisi. COBpEeMEHHOE OCHalleHue Jaboparopuil Hepaspymamomero KoHtposs. O0630p
Hau0oJiee COBPEMEHHBIX M MOMYJSPHBIX Mojened nedexrockonoB. KoHTposb ¢ IOMOIIbIO
MHOTOIIEJIEBOM CHCTeMBbl Ha (ha3upoBaHHBIX pemieTkax. LludpoBbie cUCTEMBbl KOMIBIOTEPHOR
panuorpapuu. Teepromerpus. BernomorarensHoe 000py1oBaHHE HEPA3PYLIAIOMIEr0 KOHTPOJIS.
[TpoBeneHue KOHTPOJIS, OIIEHKA KadecTBAa CBAPHBIX COCITUHEHUH M OPOPMIICHHE TEXHHUYECKOU
JnokymeHTanuu no pesyiabtaraM HK (Hepaspymaromero koHTposisi). OCHOBHbBIE IOJOXKEHHUs
(rexnonornveckue pernameHTs) MeronoB HK. Ksamudukanuonnsle u aTTecTaloOHHBIE
TpeboBanus. TpeboBanus 6e3onacHoctu npu nposeneHn HK.

O:xugaemble pe3yJbTaThl: MaructpanTt OyJeT cnoco0eH caMOCTOATENbHO BHIOUPATh U
HCII0JIb30BaTh COBPEMEHHBIE METO/IbI U allIapaTypy I HEpa3pyLIAOUEro KOHTPOJIA COCTOSHUS
JleTae U y3JI0B METaUIyPTHUECKUX MAILIKH [IPY U3TOTOBJICHUH U OLIEHKE TEKYILEro COCTOSHUS.

ITocTpexkBM3UTBI:  Hay4yHO-HMCCieloOBaTelbckas paboTa  MarucTpaHTa, BKIOYas
NOArOTOBKY Marucrepckoi aqucceprauuu (HUPM)

ITPEOR NHHOBanMOHHbIE TEXHOJIOTMH B NMPAKTHKE IKCIIyaTallid 000py10BaHUS
PYAONOATOTOBKHU — 3 KpeAUTa

Henp wu3ydyeHusa: naTh MPEICTaBICHME O MIPOrPaMMHBIX KOMIUIEKCAX B IPAKTHUKE
MOJICJIMPOBAHMS METAJLTYPTHUYECKOro 000py10BaHUS

Kparkoe copep:xanme: Crneuuduka ycioBuil pabOThl M OCHOBHBIE IOKa3aTelH
Ha/IeKHOCTH MAIllMH UM O0OpYAOBaHUS MpHU AKCIUTyaTanuu. [IpuyuHbl 0TKa30B 000pyIOBaHUS
PYIOIIOATOTOBKM TpH  3Kciuryatauuu. (OOecrieueHue HAAKHOCTH OOOpyIOBaHUS TIPH
sKcIutyatauuu. Pexumbl  paboTsl M 3¢ (EKTUBHOCTh  MCIIOJIB30BaHUA  000OpYyIOBAaHUSA
pynomoarotroBki. OpraHu3alMOHHBIE OCHOBBI JKCIUTyaTanuu oOopynoBaHus. OpraHu3arus
TEXHUYECKOro OOCIy)XHBaHUS U peMOHTa oOopyaoBaHus. IIpon3BOACTBEHHbIE NPOLECCHI
peMonTa ob6opynoBanus. CrocoObl BOCCTAHOBIICHUSI CONpsDKeHMM U AeTtanei. OCHOBHBIC
TEXHOJIOTUYECKHE METOJIbl PeMOHTa JieTajieil. THIOBble TEXHOJIOIMUECKUE MPOLECChl PEMOHTA
o0opynoBanus. OCHOBBI IPOEKTUPOBAHUS PEMOHTHBIX MPEANPUATUI/

Osxupgaemble pe3yJbTaTbl: Maructpant OyleT cHnocoOeH MPUMEHSATh Ha MPaKTHKE
MHHOBAIIMOHHBIE TEXHOJIOIMH SKCILITyaTallui 000py10BaHUS Py1OIOATOTOBKH.

IMocTpexkBM3UTBHI:  Hay4yHO-HMcCcienoBaTelbckas  paboTa  MarucTpaHTa, BKIOYas
MOJArOoTOBKY Maructepckoi auccepranuu (HUPM)

ITPEOPP NHHOBanMOHHBbIE TEXHOJIOTHH B MPAKTHKE IKCIJIyaTallul 000pyA0BAHUSA
IVIABMJIBHOTO Nepeaeia— 3 KpeauTa

Heas wu3yudeHusi: QGopMHUpOBAHWE Yy  MAruCTPAaHTOB 3HAHUW U HABBIKOB,
o0ecreynBarOIUX HMHHOBALIMOHHBIM MOAXOJ K MPAaKTUKE JKCIUTyaTallud oOOpYAOBaHUS
IJIaBUJIBHOTO TIEpeiena.

Kparkoe coaepxanme: OcoOEHHOCTH KOHCTPYKTHMBHOTO UCIIOJHEHUS U YCIOBUH
AKCIUTyaTallM 000pYAOBaHUS PYIONOJATOTOBKU. XapaKTEPHbIE HEUCIPABHOCTU Je€TaJIel Y3JIOB.
Cucremsl skcmryatanuu obopynoanus. Ctpykrypa IIIIP mexoB npobieHus, W3MeIbUeHHUS U
oOoramenus. [IpakTuka ayrcopcuHra Ha MPEANPUATUSIX TOPHOMETAILTYPTHYECKOTO KOMILIEKCa.
MOHUTOPHHT COCTOSHUSI 000PYIOBAHUS U CPEJICTBA OLIEHKU COCTOSHUSA. MIHHOBAIMM B MPaKTHKE
JKCIUTyaTaluu.

O:xupgaemble pe3yJbTaTbl: MaructpanT OyleT CHOCOOCH MPUMEHSATh Ha IpaKTHKe
MHHOBAIIMOHHBIE TEXHOJIOTMH JKCIUTyaTallii 000py10BaHUs IJIaBUIBHOTO NIEpeena.

IMocTpexkBM3UTHI:  Hay4yHO-HCCenoBaTelnbckass paboTa  MarucTpaHTa, BKIIOYas
MOATOTOBKY Maructepckoit nuccepranuu (HUPM).

ITPEOPP HHoBanMOHHbIE TEXHOJIOTMH B MPAKTHKE IKCILIyaTallu¥ 000pPy10BaHHS
NPOKATHOI0 NPOU3BOJACTBA — 3 KpeAUuTa



Llesqb u3y4yeHHs: TOATOTOBKA MarucTPOB K PEIICHUIO MPAKTUYECKUX 3a/1a4, CBI3aHHBIX C
HOBBIIIEHUEM U 3KCILTyaTallMOHHON MPOYHOCTHIO METAJUTYPrU4ecKOro 000py10BaHus

Kparkoe copaep:xxkanume: Teopernueckue OCHOBBI MOBBIIEHHUA 3(dekTuBHOCTH
9KCIULyaTallui MPOKATHBIX KOMIUIEKCOB. D(P(PEKTUBHOCTh TEXHOJIOIMYECKHX M TPAHCHOPTHBIX
npoIeccoB B NpoKaTHbIX IexaxX. OunenHka 3((EeKTHBHOCTH HCIONB30BaHUSA O0OPYIOBaHUS
npeanpusaTist, OnTuMHU3anys CTPYKTYpbl IapKa MAlIUH OPEANpUATHs). Y IpaBIeHHE KaueCTBOM
TEXHUYECKOH OJKCIUTyaTalliM, WX BIMSHUE  HA OHKCIUTyaTal[MOHHYIO IPOU3BOAMTEIBHOCTD
MalllMHbI; YIIPaBJI€HUE KaYeCTBOM TEXHUUYECKON IKCIUTyaTaluy, I0Ka3aTelId KayecTBa U METObl
UX OLIGHKH; OCHOBHBIC HampaBieHUs U 3((HEKTUBHOCTh MEPOIIPHUATUH 110 CHM)KEHHUIO 3aTpaT Ha
9KCIULyaTallMl0 MAallMH; CEepBUC 10 BHIOOPY MallMH Ha HOPEJUPUATHAX  OTPACIH;
JIMarHOCTHYECKOE 00ecIieueHne CUCTEMBI YIIPABICHHUS Ka4eCTBOM TEXHHUECKOW KCIUTyaTalllu).
[IpakTuyeckas peanu3alusi METOJOB YIPAaBJIEHUS KaueCTBOM TEXHUYECKOM 3KCIUTyaTalluu
o0opynoBaHus (MEpCreKTUBbl U APPEKTUBHOCTh WHHOBALMOHHBIX PEHICHUH, METOJbI OLIEHKU
3¢ (EKTUBHOCTH CUCTEM TEXHHYECKOI'O TUArHOCTUPOBAHMS M AMCIETYEPCKOIO yIpaBICHUS Ha
HPENIPUATHIX OTPACIIN).

Osxugaemble pe3yJbTaTbl: MaructpanT OyleT cHocoO€H MPUMEHSATb Ha IpaKTHKe
MHHOBAIIMOHHBIC TEXHOJIOTUHN IKCILTyaTallud IPOKATHOTO 000PYIOBaHHUS.

ITocTpekBU3UTBI: HAYYHO-UCCIIEA0OBATENbCKAs pabOTa MarkCTPaHTa, BKIIFOUasi HOATOTOBKY
Maructepckoit quccepranuu (HUPM).

ITPTDGMO HNHHOBAIIMOHHBIE TEXHOJOTHH B MPAKTHKE TEXHUYECKOH JUATHOCTUKH
H PEMOHTA METAJLJIyPIrHYeCKoro 000py1oBaHusi — 3 KpeauTa

Henp m3yyenusi: Aathb npeacTaBieHUE 00 MHHOBALIMOHHBIX TEXHOJIOTUAX B IMPAKTUKE
TEXHUYECKOH TMarHOCTUKU M PEMOHTA METAJULyprHuecKoro 000py10BaHuUs.

Kparkoe coanepxkanmne: Kiaccuduxanms nedextoB oOopynoBanus. JledexTsl U ux
Bubl. OCHOBHBIE (DAKTOPBI, BIMSIOIIME HA BBIOOP METOMOB JEPEKTOCKOMMYECKOrO KOHTPOJIS.
Metoap! 1e(eKTOCKONMYECKOTO0 KOHTPOJs. Pa3sHOBHIHOCTE METONOB JE€PEKTOCKOIMHMYECKOTO
KOHTPOJIS: BHU3YaJIbHBIH M  W3MEPUTENIbHBIH  KOHTPOJIb, paauorpaduyeckuii KOHTPOIb,
yIbTPa3ByKOBOM KOHTPOJb, BHUXPETOKOBBIM KOHTPOJIb, MAarHUTONOPOILIKOBBIA KOHTPOJIb,
KallWIISPHBIA KOHTPOJb. JlOCTOMHCTBA M HEAOCTaTKU. BubOpoauarHocTuka o060pynoOBaHMS U
JMUAarHOCTHKA TPOHUKAIIUMH BemiecTBaMu. OOimue TpeOoBaHUS K H3MEPEHHIO BHOpanuu
oOopynoBanusi. MarHuTHbele MeToJbl KOHTpons.  Knaccudukanmss MarHUTHBIX METOJIOB
koHTposst B coorBercTBUU ¢ ["OCT 18353-73: MarHUTONMOPOILIKOBBIM, MarHUTOrpapUUecKuid,
(beppo30HIOBBIN, HHAYKIUOHHBIA M TMOHAEPOMOTOpHBIA. IIpubGOpsl MarHUTHOro Merona
KOHTPOJISI U MX XapakTepucTuku. OOJacTy NMPUMEHEHHUs DPA3JIUYHBIX MarHUTHBIX METOJIOB B
JMarHOCTUKE O00OpyAOBaHMs. YIbTpa3ByKoBas JAMarHoctuka. IlomHoe W yacTHyHOe
quarHoctupoBaHue. I[lepuoIWYHOCTh AMArHOCTUPOBAHMS. TEXHOJOTHS JAMAarHOCTUPOBAHUAL.
TenneHINN U NEPCIEKTUBBI PA3BUTHSI M IPUMEHEHUS TEXHUUECKON AMarHocTuku. Opranusanus
PEMOHTHOTO X03s1iicTBa. CricTeMa OpraHu3aluid PEMOHTOB Ha METANTyPruuecKOM IMpPeIpUsITHH.
Onenka kadecTBa peMOHTa oOopynoBaHus. OpraHu3anus TEXHHMUYECKOTO OOCIYXHBaHUS MpHU
MOMOIIN CHUCTEMBI IUIAHOBO-TIPEAYNPENUTENbHBIX PEMOHTOB. [lnaHuMpoBaHue pemMoHTa MAJs
METAJUTyprUYecKuX MaIllluH, O(OpMIIEHHE HaJUIeKalle TOKYMEHTAllMd M OCYIIECTBICHUE
HeoOxoauMbIX pacueToB. IlyTu moBbimieHus 3pPEeKTUBHOCTH PEMOHTHOTO Xo3siicTBa. OOmas
CUTyalluss B METAUIyprUM M MeTautyprudeckoM wmammHoctpoenun PK. Ilacnmopruszanus
000py/I0BaHUsl METAUTypPrU4ecKuX MpeaAnpusTHii. PeMOHT u TexHMueckoe OOCIyKHUBaHHE
o0opynoBaHusl. ABTOMaTH3UPOBAHHbBIM y4eT M aHAIMW3 OTKAa30B U IOJOMOK OOOpYAOBaHMS.
CoctossHue u 1poOsieMbl TOBBIIIEHUS J(PGEKTUBHOCTH pPabOThl PEMOHTHOTO XO3SHCTBA
METAIITYPrUUECKOT0  MPEANPUSATHS. [IponsBoacTBO  3amuyacTei M KOMIIOHEHTOB
MeTauryprudeckoro obopynoBanus. OnbIT 3apy0eKHBIX KOMIAHUN B 00JACTH aBTOMAaTHU3AIUU
IPOIIECCOB TEXOOCTYKMBaHUS U PEMOHTOB. TeXHOJIOTHsI pEMOHTOB Ha 0a3e ayTCOpCHHTa.

O:xunaemble pe3yiabTaTbl: Maructpant OyAeT CIOCOOEH MPUMEHSTh Ha MPAKTHKE
WHHOBAIIMOHHBIE TEXHOJOTMM U CPEACTBA TEXHUYECKOM JOUAarHOCTUKM MW PEMOHTA



METAILTyPrHYECKOTO 000PYIOBaHUSI.
IlocTpekBM3UTBI:  HayyHO-HCClIeOBaTelbckash paboTa  MarucTpaHTa,  BKJIIOYAs
MOATrOTOBKY Maructepckoit nuccepranuu (HUPM).

TTPEGMO TpuGonuka u TpuOOTeXHHMKAa B NpakTuke 3kcmayatamuu 'MO — 3
Kpeaura

Lesab u3y4yeHus: 1aTb MarucTpaHTaM HeOOXOMMbIE TEOPETUYECKHE OCHOBBI TPUOOHUKH
U TpUOOTEXHHUKHU B MPAKTHUKE SKCILTyaTalluy TOPHOMETAILTYPTUYECKOTO 000y 10BaHUS.

Kparkoe conep:xkanue: OCHOBHBIE TMIPEJICTAaBICHHS O TPEHUHU U TPUOOTEXHUKE,
KOHLICTIIIMM TPEHHUs, CMa3ku M u3Hoca.. llenp m 3amaum aucuumummsbsl. CTpykTypa Kypca.
OcHoBuble omnpenenenHus. Konuenmuu Tpenus, konHuenmuu cmaskd. KoHuenmuu usHoca.
Konnenmuu wmukpo- u HaHotpubOosoruu. [loBepxHocTh TBepaoro Tena. lloBepxHOCTh Kak
¢usnueckuit  oO6wvekT. Tomomorust mnoBepxHOCTH. COBpPEMEHHBIE METOBl HCCIEIOBAHUS
noBepxXHOCTU. KOHTaKTHOE B3aMMOJIEHCTBHE TBEPABIX T€I. YHPYIMi U MJIACTUYECKUM KOHTAKT
[NIaJKUX Ted. AAre3noHHoe B3auMojelcTBUe Teld. KOHTakT IMIEepoXOBaThIX ITOBEPXHOCTEM.
Ou3nka TPEeHUs CKOJIbXKEHUS M kKadeHus. OCHOBHbIE (DaKTOpBI TpeHHUs CKOJIbKeHus. Pacuer
Ko uneHTa TpeHHUs CKONbXeHus1. OpuKIuOHHBIE aBTOKOoJIeOanus. TernoBas 3aa4a TpeHHUS.
OcHoBHble (akTopbl TpeHusi kaueHus. Pacuer kosdduumenta Tpenus kaueHus. Dusmka
KHUJIKOCTHOTO TpeHusi. OCHOBHBIE (AKTOPHI IKUAKOCTHOTO TpeHUs. DHU3UYECKHUEe 3aKOHBI
nBwxeHus xkunkoctu. @opmyna llerpoa. @opmyna XKykoBckoro. YpaBHeHue PeliHonbiaca.
Oms3uka wn3HammBaHUSA. OCHOBHBIE MEXaHU3MBbl HM3HAIIMBAHU: aOpa3sWBHOE H3HAIIUBAHHE,
aJre3MOHHOE M3HAIIMBAHHME, YCTaJOCTHOE W3HAIllMBaHUE, KOPO3MOHHOE W3HAIMBAHUE,
KOMOMHMpPOBaHHbIE BUJbl  W3HAIIMBAaHUSA. MeETOAbl U CpPEACTBA HM3MEPEHHUS U KOHTPOJISA
u3HammMBaHus. TpuOonornueckue Oaszbl JAaHHBIX. aHOTpUOOJorus. TpeHue Ha aTOMapHOM U
MOJIEKYJIIDHOM YpOBHE. MeTonbl MOJEKYJIAPHOM JIHMHAMHUKU MOJEIMPOBAHUS IIPOLIECCOB
TpEHUs, CMa3KM M HU3HOcAa. MeToabl W CpencTBa HM3MEPEHHMsT U KOHTPOJIA CBOMCTB
HaHOMAaTEPHUAJIOB.

Oxupaembie pe3yiabTarbl: MarucTpaHTsl CMOTYT Ha [PAKTUKE MPUMEHSTh
TEOPETHYECKUE 3aKOHOMEPHOCTH IIPU MPOECKTUPOBAHUH U KOHCTPYMPOBAHUHM METAJUTYPTUYECKHUX
MalInH.

IMocTpekBM3UTBI:  Hay4yHO-HCCIIEOBaTelbcKash paboTa  MAarucTpaHTa,  BKJIOYAs
MOJrOTOBKY Maructepckoi auccepranuu (HUPM).

IPMPNRGMO HUHHOBanuu B NPaKTHKE MOHTAKAa U NMYCKO-HAJAJ0YHBIX padoT — 3
KpeauTa

Henp m3ydeHusi: 1aTh NPEICTABICHUE O COBPEMEHHOM COCTOSIHUM BOIIPOCOB NPAKTUKH
AKCIUTyaTal[Mi METAJUTypru4ecKoro 000pya0BaHHUs.

Kparkoe copepxkanume: CrTpyKTypa MOHTaXHOTO TIPOM3BOACTBA B  YCIOBHSX
COBPEMEHHOT0 MPOU3BOACTBA. MOHTaX CTPOUTENBHBIX KOHCTPYKUIMH B COBPEMEHHOM
cTpouTenbcTBe. be3BbIBepouHBbIE MOHTaX. MOHTaX € HCHOJIb30BAaHHEM HABECHOH COOpKH.
MonTax Ha moAMOCTSX. MOHTaX C MCIOJIb30BaHUEM IOJYHABECHOW cOOpkH. MOHTax Ha
CIUIOIIHBIX NOAMOCTAX. MOHTaX ¢ yKpylnHeHneM. MOoHTakHasi TEXHOJIOTUYHOCTh COBPEMEHHBIX
CTPOUTENbHBIX KOHCTpyKUuH. IlogbeMHO-TpaHCHOPTHOE OOOpyNOBaHUE IMPUMEHSEMOE Ha
MOHT@)X€ CTPOMUTENBHBIX KOHCTPYKIMH. MOHTaX Kene300eTOHHBIX (epM H  KOJOHH.
Opranuzanus MycKOHaNaAO4YHbIX padoT. OCHOBHBIE  33/J]a4yd  IMYCKOHAJIAJOYHBIX pPadoT.
Hcnonuurenn Hana-104HbIX pabor. IlporpaMMel 1Mo NYyCKOBOW W PEXUMHOM HalajKe.
W3mepenune mapamMeTpoB IO IMOKa3aHUAM  OSKCILTyaTallUOHHBIX KOHTPOJIbHO-U3MEPHUTENbHBIX
npubOpOB.

O:xunaembple pe3yiabTaTbl: Maructpant OyAeT CIOCOOEH MPUMEHSTh Ha MPAKTHKE
MHHOBAIIMOHHBIE PEIIEHUS IPU MOHTAXe U MyCKO-HaJIaI0YHbIX paboTax.

IlocTpekBM3UTBI:  Hay4yHO-HCClIeOBaTelbcKash paboTa  MarucTpaHTa,  BKJIOYAs
HOJArOTOBKY Marucrepckoit nucceprauuu (HUPM).


http://www.flowersion.ru/blog/2008-08-01-1
http://www.flowersion.ru/blog/2008-08-01-1
http://www.flowersion.ru/blog/2008-08-19-19
http://www.flowersion.ru/blog/2008-08-17-17
http://www.flowersion.ru/blog/2008-08-17-17
http://www.flowersion.ru/blog/2008-08-05-5
http://www.flowersion.ru/blog/2008-08-05-5
http://www.flowersion.ru/blog/2008-09-06-36

ASPiOV Jkcmuryatanusi CMCTeM NbLICTra3004MCTKA M 000POTHOI0 BOXOCHAOKEHUS
— 4 xkpenure

Heas wu3ydeHMs: JaThb IPEACTaBICHUE O COBPEMEHHOM COCTOSIHUHM  CHCTEM
IBIJIETa3004UCTKH U OOOPOTHOIO BOAOCHAOXKEHHs HA IMPOMBIIUICHHBIX MNPEINpUATHIX U
IIpaBUJjIa UX SKCIUTyaTalUu.

Kparkoe coaep:kanme: OOmme cBeneHHs, KpaTKHUH 0030p METOJOB M CHCTEMBI
neuterazoounctkn  (I1I'Y) BeIOpocHBIX Ta30B. Cxembl yCcTpoicTB u ympasienus III'Y.
TexHuueckne XapakTepucTUKU amnmapatoB ouuctku III'Y, KoHTposnbHble mHpuOOpHl U
aBToMaTHka. OntuManbhbeie mapamerpbl pabotel [II'Y B COOTBETCTBMM € TNPOEKTOM WU
peKOMEeHJalui  IYCKOHANaJ04YHbIX opraHum3auuil. Pexum  paboTbl  TEXHOJIOIMYECKOIO
o0opynoBaHus, OOeCIeYNBAIOIIME ONTUMaNbHbIe NapameTpsl skciuryatauuu [IIY. Tlopsimox
nmycka, octaHoBku [1I'Y, neficTBUs 0OCIY)KHBAIOIIETO MEPCOHANIa B aBAPUHHBIX CUTyaIusax (Ha
TeXHoJoruueckoM obopynoBanuu u III'Y). IlepeueHp y4eTHO-OTYETHOM [OKYMEHTALUU IO
9KCIuTyaTtauuu U obcinyxuanuio [1I'Y ¢ ykazaHueM nepuoguuHOCTH ee 3anoiHeHus. CucremMsl
U CXEMBbl  BOJOCHA0KEHUS  NPOMBIIUICHHBIX  NPEANPHUIATHNH.  YCTpOiicTBa  CHUCTEM
IPOMBIIIICHHOTO  BojocHaOxeHus. OOpaGoTka 00OpOTHOM M OXJaxjarouied  BOJBI.
BoponoaroroBka B NOpPOMBINUIEHHOCTH W TeIulodHepreTuke. (OCHOBHBIE HaIpaBlICHUs
HOBbILIEHUS 3()QPEKTUBHOCTH IKCIUTyaTallud CHUCTeM BoJocHaOxkeHus. HWHTeHcupukanus
IIPOLIECCOB OXJAXKIEHUS BOAbI B TpaaupHsax. [lepexox oOT LEHTpalM30BaHHBIX CHCTEM
000OpOTHOrO BOAOCHAOXKEHUS K TPYNINOBOMY M HHIMBUAYAJIBHOMY BOJOOXJAKIACHUIO.
WuaTencupukans TeriooOMEHHOTO O0OpYIOBaHUS, O0ECIEYMBAIONMIETO OTBOJ TEIUIOTHI OT
TE€XHOJIOTHYECKOT 0 IPOAYKTA.

O:xugaembple pe3yJbTaThl: MaructpanT OyIeT CHOCOOCH MPHUMEHSTh Ha IPaKTHKE
IpaBUJiIa HKCIUTyaTallMy CUCTEM MbLJIEra3004MCTKU U 0O0POTHOIO BOJOCHAOKEHHUS.

IMocTpekBU3UTHI:  HAay4YHO-HCCIENOBaTeNbCcKas paboTa  MarucTpaHTta,  BKIOYas
MOJArOTOBKY Maructepckoi auccepranuu (HUPM).
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MEMO train and Advisors

Based tuplyu QED formed individual educational plan (IEP) student for the academic
year. Help bachelors and masters adviser has appointed graduating department in the preparation
of FTI. Doctoral FT1 make yourself. FTI defines individual educational trajectory of each student
within the specialty. The IEP includes a mandatory component disciplines and types of training
activities (practice, research, state (complex) exam, writing and protection of degree work
(project), thesis) of tuples and discipline at the choice of the components of QED.

To help the bachelors educational trajectory, focused on a specific activity, taking into account
the needs of the labor market and employers in the framework of QED to be submitted to the list
of disciplines that guarantees the development of targeted students planned educational program.

When choosing elective courses, consider the following:

1 In one semester of full-time students should master 18-22 credits (compulsory and
elective), distance form - 9-12 credits (compulsory and elective), excluding other types of
training (FEB), which are required for the study.

2 Total number of credits for the entire period of study must not exceed the amount in
tuplyu specialty.

3 Elective subjects are grouped according to the choice of the corresponding number.
Only one elective academic disciplines can be selected from each group of disciplines.



«MINING MACHINES AND EQUIPMENT»

Academic degree: Master of technics and technology

1 course
Module name Discipline | code of Name of the Amount Semester
cycle discipline | discipline of credits
No
1 | MPIP module PIGM Process innovations
. RS : 3 1
professional 5301 in mining machines
2 | engineering TIKIESU | Technological
preparation PR 5302 innovations in the
mining design and operation 3 1
machinery and of fixed installations
equipment of underground
mines
3 ITSGP Innovative transport 3 5
5304 systems of mining
4 | LED module MNEEOG | Installation
operation and MISU commissioning and
maintenance of 5303 maintenance of 3 1
mining electromechanical
machines and equipment GTRI
5 | equipment TTNMKG | Innovative
MSU engineering and
5305 technology of non- 3 2
destructive testing
methods GMU
6 IPVTOu | Innovative processes
RGMSU | and repair of GTRI 3 2
5306
7 KMSITO | Creative methods
OGP 5307 | and srestva testing
and inspection of 3 2
technical equipment
in mines
KTPGMS | Computer
U 5208 technologies in 3 2
design GTRI
PIGM 5301 Process innovations in mining machines -3 kredita
Prerequisites: Bachelor Specialized disciplines
Postrekvizity: GPPG MSIT OGMS ORSO GMO TOGM
The purpose of the study: Getting knowledge on the major achievements in the field of
mining

Summary: In the discipline studied the general provisions of innovative solutions in the
mining machinery industry is the basis for the creation and operation of mining machines.
Studied modern design: boring machines; pneumatic and hydraulic drills; hammers; drilling rigs
for drilling and wells; excavation machinery; machines systems and equipment for the tunnel and

ancillary works; lifting mechanisms.




Expected Result: Master of acquiring knowledge and skills and competences Use of
theoretical methods of calculation nodes and details shgornyh machinery.
As a result of studying the discipline master's degree is becoming a competent expert in the
fields of study and rational choice of mining machinery to ensure the efficiency of technological
processes in mining

ITSGP 5304 Innovative transport systems of mining -3kredits
Prerequisites: TM.
Postrekvizity: MSIT OGMSU RIGMO EIRM PSTMO

The purpose of the study: Getting knowledge on the major achievements in the field of
transport systems

Summary: The basic information about the innovative transformation of transport

systems affect the functioning of the external environment of the mining enterprise with a
comprehensive approach taking into account the new system of vocational education in
Kazakhstan.
In the study of this discipline the main methodological, methodical and organizational principles
of innovative transport systems of mining.
In particular, it examines: mining and transport production machines, systems and schemes of
transport systems, systems and schemes of transport systems; foundations of the theory of
calculation of transport vehicles: vehicles batch operation; rail transport; car (self-propelled)
vehicles; Scraper systems; cable transport; continuous conveying systems; conveying systems;
gravitational transport; hydraulic and pneumatic transport installations; loaders of continuous
action; cable systems with an endless rope; transport installations controls; Safety device.
The questions of the theory of calculation and choice of transport systems, analyzes the trend of
further development of mechanization and automation of basic and auxiliary processes during
production and transportation of minerals.

Expected results: A study of graduate student acquires competence independently receive
and process information from various sources on transportation systems with the use of modern
information technology, be able to take the application software when deciding to establish the
structure and parameters of transport systems, is able to professionally organize the rational
exploitation of modern transport systems.

MNEEOGMISU 5303 installation  commissioning and  operation  of
electromechanical equipment GMIS-3kredita

Prerequisites: KIPAT; PIGM; ITSGP;TIKIE

Postrekvizity:ITTNMSU; IPVTOIRGM; KMSI

he purpose of the study: Getting knowledge on the major achievements in the field of
installation and commissioning and operation of the equipment elektoromehanicheskogo

Summary: The correct installation and operation of electromechanical equipment GMIS
dependent reliability and durability of their work. This discipline examines hardware installation
rules and technology of its implementation. The problems of commissioning, diagnosis of the
condition of the electromechanical equipment GMIS. We study the system and operation of
process technology machinery and their maintenance, the procedure of drawing up technical
maintenance cards GMIS electromechanical equipment.

Expectedresults: Master of acquiring competence in the choice of rational arrangement
and operation of electromechanical equipment GMIS in conjunction with the process. Able to
professionally organize the effective operation of electromechanical equipment GMIS, own
evaluation methods to improve them.

KTP GMSU 5208 Computer technology in the design of GTRI - 3 credit
Prerequisites:PIGM ITSGP TIKIE
PostrekvizityEIRM MD



The purpose of the study: Getting the knowledge in the field of computer technology in
the field of mining industry

Summary: Overview of CAD, the appointment system of KOMPAS 3D representation
of numbers, the general concept of the program KOMPAS 3D, geometric objects in 3D
COMPASS system, styles of geometric objects, common editing techniques, the use of trace
elements, an overview of the parameterization, the principles and techniques of blending
relationships and organic, recommendations on the use of parametric features general
information about the attributes, description of the structure, a text editor to create and edit
tables, library, measurement, common features of the measurement, the general principles of
modeling, simulation techniques, the creation of ADEM specifications, description of the
system, the module ADEM CAD - design, construction, precision of construction, creation of
elements in ADEM CAM system documentation, creation of structural elements.
The problem of information directly related to the computerization of the design GMIS is one of
the global problems of the modern world.

Expected Results: During the study graduate student acquires competence in the
development of technical specifications for the design and manufacture of GMIS, drives,
technological equipment, tooling. The ability to self-project activities.

OGPPGMISU Equipment Hydro-GMU - 4 credits

Prerequisites:PIGM TIKIE MNEE

Postrekvizity:EIRM ZMD

The purpose of the study: Getting the knowledge in the field of Hydro-equipment

Summary: Hydro-equipment is widespread in the modern industry. Hydropneumatic
machines used in the mining industry, such as mining and tunneling systems, powered roof
supports, in the construction industry - as excavators, gidropnevmomoloty, impulse hammers,
mechanical engineering - metallurgical equipment, machine tools, automated manipulators,
robots, conveyors. In the discipline of study questions the principle works and construction
gidropnevmiaticheskih machines and drives, ensure safe and efficient operation and the
definition of rational modes of their work and the technical and economic indicators.
Studied in detail the following types of equipment. hydraulic and pneumatic cylinders,
Pneumatic and hydraulic motors, hydraulic pumps, compressors, pneumatic and hydraulic
distributors, valves, switches, pressure regulators, pressure gauges, collectors, switches, chokes,
locks, oboratnye valves, hydro and pneumosecondary, software, controllers

Expected Results: During the study graduate student acquires competence in the
selection of equipment and Hydro-technical equipment production units.

TIKIESUPR 5302 Technological innovation in the design and operation of fixed
installations underground mines -3kredita

Prerequisites: Drainage, fan and pnekvmaticheskie installation; Mine fixed installations;
Lifting installation

Postrekvizity: An experimental and research work; Master's degree.

The purpose of the study: The purpose and objectives of the discipline is an in-depth
exploration of a number of specific issues related to the construction and operation of long-term
equipment in the mining industry, ensuring its safe and efficient operation.
Summary: Features of the maintenance and repair of centrifugal pumps of the new generation to
mine and quarry dewatering requirements of safety regulations and engineering standards of the
Republic of Kazakhstan for mine dewatering new types and models of centrifugal fans of the
main and local ventilation jet apparatus and airlift installations in the mining industry to safety
regulations and engineering standards of the Republic of Kazakhstan for mining compressor
plants. Safety requirements of the Rules and regulations of the Republic of Kazakhstan
technological design for the mine hoist Flow charts and equipment stowing complexes at mines
Mixing equipment for the preparation of hardening filling mixes



Expectedresults: In the process of studying the undergraduate acquires knowledge of the
basic directions of technical progress (concepts and tools) and their ability to use in practice. The
ability to clearly communicate their conclusions and the knowledge and support of specialists
and non-specialists. Ability to apply knowledge, understanding and ability to solve problems in
new or unfamiliar work situations. Spend a competent analysis of innovation in the field of
technology and engineering industries and related industries and to develop a sustainable
mechanism for technology transfer. At the professional level, to organize the rational
exploitation of modern technological equipment, possession of methods of analysis and
evaluation of their perfection. To be able to carry out a technical examination of documentation

ITTNMKGM SU 5305 Innovative technology and technology of non-destructive
SMU -3 credit control methods

Prerequisites: Strength of materials; Construction materials processing machines;

Postrekvizity: Innovative processes in maintenance and repair GMIS The purpose of the
study: The purpose and objectives of the discipline is the development of the principles and
organization of non-destructive testing of parts of mining machines and stationary units provide
an increase of their service life.

Summary: Non-destructive quality control of parts GMIS Defects metal resulting from the
manufacture and use of parts of mining machines questions the quality of products and methods
of inspection of mining equipment Capillary quality control pulse-echo ultrasonic flaw detection
methods Acoustic control condition of details of mining machinery and equipment Vibro-
acoustic monitoring methodology flaw detection Magnetic and eddy current non-destructive
testing Technical diagnostics of mining machines and stationary units

Expectedresults: In the process of studying the undergraduate acquires knowledge of the
basic directions in the field of special production machines, is able to professionally substantiate
and resolve issues of rational choice of techniques to ensure the efficiency of technological
processes in the industry. Understanding and ability to solve problems in new or unfamiliar work
situations. Critically evaluate the mastered theories and concepts, to rethink the experience,
modify if necessary, the profile of their professional activities. At the professional level, to
organize the rational exploitation of modern technological equipment possession of methods of
analysis and evaluation of their perfection. Develop technical specifications for the design and
manufacture of machines to choose technical diagnostics.

IPVTOiI RGMSU 5306 Innovative processes and repair of GMIS -3 loan
Prerequisites: Mining machinery; Transportation of  the machine;
Dewatering, ventilation and pneumatic installations, Stationary
Postrekvizity: Experimental research, master's degree
The purpose of the study: The purpose and objectives of the discipline are the
development of the principles and organization of maintenance (MOT) and maintenance services
(RO) mining, transport vehicles and fixed installations, providing an increase in their lifetime.
Summary: Innovative methods of operation and maintenance of mining machines (drilling
equipment). Innovative methods of operation, maintenance and repair of mining machinery
(LHD equipment) Innovative methods of operation and maintenance of transport vehicles (for
electric vehicles). Innovative methods of operation and maintenance of the centrifugal fan of the
main airing. Innovative methods of operation and maintenance of turbochargers. Innovative
methods of operation and maintenance of rotary screw compressors. Innovative methods of
operation and maintenance of lifting equipment. Innovative methods of operation and
maintenance of electric mining machines and stationary Innovative methods of operation and
maintenance of filling complexes
Expectedresults: In the process of studying the undergraduate acquires knowledge of key
areas:
Ability to apply knowledge, understanding and ability to solve problems in new or unfamiliar



work situations. Critically evaluate the mastered theories and concepts, to rethink the experience,
modify if necessary, the profile of their professional activities. The ability to carry out competent
analysis of innovation in the field of technology and engineering industries and related industries
and to develop a sustainable mechanism for technology transfer.
The ability to professionally organize the rational exploitation of modern technological
equipment, possession of methods of analysis and evaluation of their perfection.
Ability to develop activities for comprehensive utilization of raw materials for the replacement
of scarce materials and finding ways to waste disposal

The ability to study and analyze the necessary information, technical data, performance and
results of the work, organize and summarize their

KMSITOOGP 5307 Creative methods and srestva testing and technical inspection of
equipment in mines -3 loan

Prerequisites: Mining machinery, transportation machinery, stationary installation,
elevator installation.

Postrekvizity: Master's degree, experimental and research work of a student.

The purpose of the study: The purpose and objectives of the discipline is the
development of methods and tools for testing and technical inspection of electromechanical-one
equipment used in mining enterprises, and ensures reliability and efficiency of its work

Summary: Metrological assurance and quality control equipment. Basic concepts and
definitions. Measurement and its basic operation. Elements of the measurement process. Key
measurement stages. Classification region, principles, methods, techniques and measurements of
physical quantities. The scales of measurement. The use of computer technology in the
measurement means. Measuring signals. Measuring instruments. Measuring instruments.
Classification of measuring instruments. Elementary measurement tools. Complex measuring
instruments. Classification region, principles, methods, techniques and measurements of physical
quantities. The scales of measurement. The use of computer technology in the measurement
means. Measuring signals. Tests. Factors affecting the testing equipment. Environmental
conditions. Factors affecting the testing equipment. Environmental conditions. Internal
influencing factors. Algorithm selection test tools. to hardware testing requirements. air
stowing). General requirements. External examination.

Expected results: In the process of studying the undergraduate acquires jurisdiction of
choice: The ability to critically evaluate the mastered theories and concepts, to rethink the
experience, modify if necessary, the profile of their professional activities;
The ability to professionally organize the rational exploitation of the perfect processing
equipment, possession of methods of analysis and evaluation of its perfection.
The ability to professionally organize the rational exploitation of modern technological
equipment, possession of methods of analysis and evaluation of its perfection.
The ability to carry out a technical examination of documentation



Master of technics and technology

«METALLURGICAL MACHINES AND EQUIPMENT»

1 course
Ne | Module name The Code of | Name of disciplines Number | Semes
cycle of | disciplin of credits
disciplin | e ter
e
1 MME - Module BD KIPA Control and measuring
mechanical devices and equipment of
engineering 123. T™O technological machinery and 3 !
equipment
2 MME — Module PD IASIE Reverse engineering in the
mechanical creation and maintenance of
engineering 13.1 MMuO | metallurgical machinery and 3 !
equipment
3 MPEMME-Module | PD SOLN Modern methods of non-
professional destructive testing and
engineering KSDU | metallurgical condition of 3 1
metal_lurgical 132, GMO details and units of machines
machines and
equipment
4 MPEMME-Module | PD ITPEO | Innovative technologies in the
professional practice of exploitation of ore
engineering 133 |R dressing equipment
metallurgical 3 1
machines and
equipment
5 MPEMME-Module | PD ITPEO | Innovative technologies in the
professional practice of manual
engineering 2.3.4 PP redistribution of the melting
metallurgical equipment 3 2
machines and
equipment
6 MPEMME-Module | PD ITPEO | Innovative technologies in the
professional practice of exploitation of
engineering 2.35 PP rolling mill equipment
metallurgical 3 2
machines and
equipment
7 MERMME — PD ITPTD | Innovative technologies in the
Module exploitation practice of technical 3 2
2.3.6 GMO

and repair of

diagnostics and repair of




metallurgical metallurgical equipment
machines and
equipment

8 MERMME — PD TTPE Tribonika Tribotechnics and
Module exploitation in practice operate GMOs
and repair of 2.3.7 GMO
metallurgical
machines and
equipment

9 MERMME — PD IPMPN | Innovations in practice
Module exploitation installation and

and repair of 2.3.8 RGMO commissioning works

metallurgical
machines and
equipment

MERMME — PD 2.3.9 | ASPiOV | The exploitation of systems
Module exploitation pilgaso-cleaning and reverse
10 | and repair of water-service

metallurgical 4
machines and
equipment

KIPA TMO Control and measuring devices and equipment of technological
machinery and equipment — 3 credits

Purpose of study: Give an idea of the modern control and measuring devices and
equipment of technological machinery and equipment

Brief content:. Measuring instruments and control. Measurement and control of weight
values. Measurement and control of geometric quantities. Measurement and control of
mechanical quantities. Methods and means of measurement and control of temperature.
Measurement and control of electrical and magnetic quantities. Measurement of optical radiation
quantities. Measurement of acoustic quantities. Measurement and control of pressure.
Measurement and flow control and quantity of liquids and gases. Measurement equipment and
signaling of liquid level. Gas analyzers and liquid. Analyzers composition and physico-chemical
properties of crude ore. The choice of means of measurement and control.

Expected results: Master student will be able to pick their own modern instrumentation
and automation at prektirovanii and operation of technological machinery and equipment.

Post-requisites: Innovative technologies in the practice of the equipment smelting
redistribution and rolling production, the research work of a student, including the preparation of
the master's thesis (NIRM).

TIASIiE MMiO Reverse engineering in the creation and maintenance of metallurgical
machinery and equipment — 3 credits

Purpose of study: Give an idea of the methods of experimental research as a strain
measurement, optics stress-sensitive coating

Brief content: The aims and objectives of the course. The essence of engineering design
solutions as a multiobjective optimization problem. Place the design in the process of satisfying
social needs. Philosophical and methodological aspects of the design. Characteristics of the




design process. Model (general algorithm) of the design process. Stages and stage design work.
The main features of the design process. The main components of the continuity of the design:
the unification, standardization and normalization. Formation of the technical specifications for
products being developed. The composition of the technical specifications (TS). TK Technical
requirements: requirements for the composition of MM actuator to the mains, the functions and
the algorithm works. Requirements for the main technical parameters of the electric static and
dynamic quality indicators, communications between them; requirements for hardware and
software; reliability requirements. Requirements for electric resilience during operation,
transport and storage: climatic factors, mechanical factors. Safety requirements. Design
requirements: protection, mounting and cooling methods, the degree of vibration and noise.
Fundamentals of engineering analysis of alternatives drive. The selection of possible policy
decisions (patent information retrieval). Evaluation and comparison of variants of the decision on
set of optimality criteria. Optimization of the ratio between quality and cost (value analysis).
Multi-criteria optimization of the drive using the normative desirability scale Harrington.
Principles of machine-tuner electric system by the generalized criterion of optimality. Selection
policy decisions in the construction of electric drive systems. Classification analysis of the types
of drives. Classification of electric propulsion units and comparative quantitative assessment of
serial motors. Domestic and foreign motors for metallurgical machines. Classification analysis
and selection of major systems controlled electric AC and DC. Classification and analysis of the
range of the electric control systems of coordinates: to control the output for the coordinate, the
vector state and cascade control (subordinate regulation)

Expected results: Master student will be capable of independently conducting
engineering analysis of embodiment of technological machines and equipment in the design,
modernization and repair.

Post-requisites: Innovative technologies in the practice of the equipment smelting
redistribution and rolling production, the research work of a student, including the preparation of
the master's thesis (NIRM).

SOLN KSDU GMO Modern methods of non-destructive testing and metallurgical
condition of details and units of machines — 3 credits

Purpose of study: Wider application of undergraduates of science and technology in
practice

Brief content: Classification of non-invasive species and methods of quality control
blanks and parts of metallurgical machines. Methods of non-destructive testing. Modern
laboratory equipment nondestructive testing. Overview of the most modern and popular models
flaw. Control with the help of a multi-purpose system of phased array. Digital radiography
system computer. Hardness. Accessories nondestructive testing. Conducting monitoring,
assessment of quality of welded joints and execution of technical documentation on the results of
NDT (nondestructive testing). The main provisions of (technological regulations) NDT methods.
Qualification and certification requirements. Safety requirements during NC.

Expected results: Master student will be able to choose and use modern techniques and
equipment for non-destructive testing of parts and metallurgical state machine units in the
production and evaluation of the current state.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

ITPEO R Innovative technologies in the practice of exploitation of ore dressing
equipment — 3 credits

Purpose of study: Give an idea of software systems in the practice of modeling of
metallurgical equipment.

Brief content: The specifics of working conditions and key indicators of reliability of
machines and equipment in operation. Reasons for ore dressing equipment failures during



operation. Ensuring the reliability of the equipment during operation. Modes of operation and
efficiency of ore dressing equipment. Organizational bases of operation of the equipment.
Organization of maintenance and repair of equipment. Production processes of repair equipment.
Methods for recovery of interfaces and components. Basic technological methods of repair parts.
Typical technological processes of repair of equipment. Fundamentals of repair shops

Expected results: Master student will be able to put into practice the innovative
exploitation of ore dressing equipment technology.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

ITPEO PP Innovative technologies in the practice of manual redistribution of the
melting equipment — 3 credits

Purpose of study: Formation of graduate knowledge and skills, providing an innovative
approach to the practice of the equipment smelting processing.

Brief content: Features types and operating conditions of ore preparation equipment.
Typical faults of nodes details. System operation of the equipment. Structure PPR crushing
plants, grinding and dressing. The practice of outsourcing enterprises of mining and
metallurgical complex. Monitoring of equipment and assessment of the state funds. Innovations
in practice operation.

Expected results: Master student will be able to put into practice the innovative
exploitation of technology equipment smelting processing.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

ITPEO PP Innovative technologies in the practice of exploitation of rolling mill
equipment — 3 credits

Purpose of study: Training of masters to solve practical problems related to increasing
operational strength and metallurgical equipment.

Brief content: Theoretical bases of increase of efficiency of operation of the rolling
systems. The effectiveness of technology and transport processes in rolling mills. Evaluating the
effectiveness of the enterprise equipment, the structure optimization of the enterprise park
vehicles). Management of technical operation quality, their impact on the operational
performance of the machine; technical operation of quality management, quality indicators and
their assessment methods; guidelines and the effectiveness of measures to reduce the cost of
operation of machinery; service at the choice of cars at the branch enterprises; diagnostic
software technical operation of the quality management system). The practical implementation
of the technical operation of the quality management of equipment (prospects and the
effectiveness of innovative solutions, methods of assessing the effectiveness of technical
diagnostics systems and supervisory control at the industry enterprises).

Expected results: Master student will be able to put into practice the innovative
exploitation of the rolling equipment technology.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

ITPTD GMO Innovative technologies in the practice of technical diagnostics and
repair of metallurgical equipment — 3 credits

Purpose of study: Give an idea of innovative technologies in the practice of technical
diagnostics and repair of metallurgical equipment.

Brief content: Classification of equipment defects. Defects and their types. The main
factors influencing the choice of control methods for flaw detection. Methods for flaw
inspection. A variety of methods flaw control: visual and measuring testing, radiographic testing,
ultrasonic testing, eddy current testing, magnetic particle testing, Dye penetrant inspection.



Advantages and disadvantages. Vibration diagnostics equipment and diagnostics penetrant.
General requirements for the measurement of vibration equipment. Magnetic testing methods.
Classification of magnetic control methods in accordance with GOST 18353-73: magnetic
particle, magnetographic, fluxgate, induction and ponderomotive. Devices magnetic method of
control and their characteristics. Fields of application of different methods in the diagnosis of
magnetic equipment. Ultrasound diagnostics. Full and partial diagnosis. The frequency of
diagnosis. testing technology. Trends and prospects for the development and application of
technical diagnostics. Organization of repair facilities. The system of organization of repairs to
the steel plant. Evaluation of the quality of equipment repairs. maintenance organization through
a system of preventive maintenance. Planning for repairs of metallurgical machines, design and
implementation of proper documentation necessary calculations. Ways to improve the efficiency
of maintenance services. The overall situation in metallurgy and metallurgical engineering RK.
Certification of metallurgical enterprises of equipment. Repair and maintenance of equipment.
Automated accounting and analysis of failures and breakdowns. The state and the problem of
increasing the efficiency of the maintenance management of metallurgical enterprise. spare parts
and components of the metallurgical equipment. The experience of foreign companies in the
field of automation of processes of maintenance and repairs. Technology outsourcing repairs to
the base..

Expected results: Master student will be able to put into practice innovative technologies
and means of technical diagnostics and repair of metallurgical equipment.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

TTPE GMO Tribonika Tribotechnics and in practice operate GMOs- 3 credits

Purpose of study: Give undergraduates the necessary theoretical foundations and
triboniki tribotechnology in practice exploitation of mining and metallurgical equipment.

Brief content: The main idea of the friction and tribotechnology friction concept,
lubrication and wear .. Course Objectives. Course structure. Basic definitions. Concept of
friction, lubrication concept. Concept of deterioration. Concepts of micro- and nanotribology.
solid surface. The surface of a physical object. surface topology. Modern methods of
investigation surface. Contact Interaction of Solids. The elastic and plastic contact smooth
bodies. Adhesion interaction of bodies. Contact rough surfaces. Physics of sliding friction and
rolling. The main factors of friction. Calculation of the coefficient of sliding friction. Frictional
self-excited vibrations. Thermal friction problem. The main factors of rolling friction.
Calculation of the coefficient of rolling friction. The physics of fluid friction. The main factors of
fluid friction. The physical laws of fluid motion. Petrov Formula. Formula Zhukovsky. Reynolds
equation. Wear Physics. Basic mechanisms of wear: abrasive wear, adhesive wear, fatigue wear,
corrosion-wear, combined types of wear. Methods and means of measuring and control wear.
Tribological database. anotribologiya. The friction at the atomic and molecular level. Methods of
molecular dynamics simulation of processes of friction, lubrication and wear. Methods and
means of measuring and control properties of nanomaterials.

Expected results: Graduate will be able to put into practice the theoretical patterns of the
design and construction of metallurgical machinery.

Post-requisites: Graduate will be able to put into practice the theoretical patterns of the
design and construction of metallurgical machinery.

IPMPN RGMO Innovations in practice installation and commissioning works — 3
credits

Purpose of study: Give an idea of the current state of practice questions of operation of
metallurgical equipment.

Brief content: The structure of the assembly production in the conditions of modern
production. Installation of building structures in modern construction. Bezvyverochny



installation. Installation using a hinged assembly. Installation on scaffolds. Installations using
semi-mounted assembly. Mounted on solid scaffolding. Installation with enlargement. Mounting
manufacturability of modern building structures. Materials handling equipment is used in the
installation of building structures. Installation of reinforced concrete columns and trusses. The
organization commissioning. The main objectives of commissioning. Artists Nala-sedimentary
works. Program start-up and commissioning of the regime. Measurement parameters for
indications ekspluata—-tsionnyh instrumentation.

Expected results: Master student will be able to put into practice innovative solutions for
the installation and commissioning works.

Post-requisites: Research work of a student, including the preparation of the master's
thesis (research).

ASPIOV The exploitation of systems pilgaso-cleaning and reverse water-service
- 4 credits

Purpose of study: To give show of contemporary condition system pilgaso-cleaning and
reverse water-service on industrial enterprises and the rule their exploitation.

Brief content: The general information, the short survey and systems pilgaso-cleaning
(PGU) BeiopocHbIx gas. The Diagram device and management PGU. The technical characteristic
devices cleaning PGU, the control device and automation. The optimal parameters of the work
PGU in conformity with project or recommendations myckoHanaJo4HbIX organizations. The
regime of work technological equipment, ensuring the optimal parameters of the exploitation
PGU. The Order of starting, stop PGU, action auxiliaried personnel in abnormal situations (on
technological equipment and PGU ). The list of uztno-account documentation on exploitation
and to service PGU with indication frequency her filling-up. The system and scheme the water-
service industrial enterprises. The device systems industrial water-service. The cultivation
reverse and cooling the water. The water reclamation in industry and heat power engineering.
The Base direction the rise efficiency exploitation systems water-service. The intensification of
processes cooling water in cooling towers.

Expected results: Machinery will able to apply on practice rules exploitation system
pilgaso-cleaning and reverse water-service.

Post-requisites: The research and development job machinery, including preparation
Maructepckoi thesis .



