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BcerynurenbHbIl 3K3aMEH B TOKTOPAHTYPY COCTOMT U3 HAIIMCAHUS dCCE, CIAYU
TECTa HAa TOTOBHOCTh K OOYYEHHIO B JIOKTOPAHTYpe, HK3aMeHa M0 Npoduiko
o0pa3oBaTeIbHON MPOrpaMMbI U cOOeCeI0BaHUS.

JIuma, umeronue ceprtudpukar (TOEFL ITP (Test of English as a Foreign
Language Institutional Testing Programm) cnaroT 7onoJHUTENbHOE TECTUPOBAaHUE Ha
3HAHME AHTJIMICKOIO fA3bIKa 0 Hayaja BCTYNMHUTEIbHOIO 3K3aMEHa B JIOKTOPAHTYPY.
KonudecTBO TECTOBBIX 3aJaHUM JIONOJIHUTEIBHOTO TECTHUPOBAaHMSA HA 3HAHUE
aHTIMiickoro si3bika coctaniseT 100 BompocoB. MakcumanbHOE KOJTMYECTBO OAIOB
cocrapisieT 100 OamnoB. JlomoaHUTENbHOE TECTUPOBAHME HA 3HAHWE AHTJIMMCKOTO
A3bIKa OLEHUBAETCA B (OPME — «IOMYCK» WIH «HEIONMycK». JlJig MolydeHUs] OUEHKH
«JIOITYCK» HE00X0IMMO HabpaTh HEe MeHee 75 OasyoB.

OueHnBaHue BCTYIUTEIBHOTO 9K3aMEHa B IOKTOPAHTYPY:

- coOecenoBanue - 20 60amoB;

- acce - 10 6amnos;

- cJlaya TecTa Ha TOTOBHOCTb K OOY4YEeHHIO B JOKTOpaHType - 30 0asuios;

- BK3aMeHa Mo NMpo¢uII0 TPyl 00pa3oBaTeNbHbIX Mporpamm - 40 6aos.

[IpoxonHo# Oaymn AJis MOCTYIUIEHHSI B JOKTOPAHTYPY MO TOCYAapCTBEHHOMY
oOpa3zoBaTelpbHOMY 3aKazy - 75 0ajuioB, MPOXOAHOW Oamn Juisi TOCTYIUICHUS B
JOKTOPAHTYpy Ha IUIaTHOM OCHOBE - 75 Oaiios.

[TpoaoKUTENBHOCTh BCTYIUTENBHOTO SK3aMeHa - 4 yaca, B TEYEHUE KOTOPHIX
NOCTYNAIOIIMKA TMHUIIET 3CCe, MPOXOAUT TECT Ha TOTOBHOCTh K OOYYEHHIO B
JTOKTOPAHTYype, OTBEYAET Ha AJIEKTPOHHBIN 3K3aMEHAIIMOHHBINA OMIIET, COCTOSAIIUN U3
3 BOIIPOCOB.

DK3aMeH 1o mpoduiio o0pa3oBaTeIbHON MPOrpaMMBbI BKIIIOYAeT 3 BOIpoca, U3
KOTOpBIX: 1-i1 Bompoc omnpenensier ypoBeHb U CUCTEMHOCTh TEOPETUUECKUX 3HAHUN;
2-0ii  BONpPOC  BBIABISIET  CTENEHb  CHOPMUPOBAHHOCTH  (PYHKIIMOHAIBHBIX
KOMIIETEHIIUM; 3-i BOIIPOC HAIIPABJICH HA OINPE/ICICHUE CUCTEMHBIX KOMIIETCHITUH.

[Ipy NoOAroTOoBKE K 3K3aMEHY PEKOMEHAYETCS HCIOJIb30BaTh JIUTEPATYPY,
IPUBEICHHYI0 B CIIMCKE, a TakX€ COBPEMEHHYIO MEPUOAUYECKYI0 Hay4dHO-
TEXHUYECKYIO JINTEPATYPY.

TEMATHKA 3CCE

Jcce  TpencTaBiseT  co0OM  apTyMEHTHPOBAHHOE  MHCHMEHHOE
U3JI0O)KEHHE aBTOPCKOM TO3WIMU IO TIOCTABICHHOW mMpoOiieMe Ha OCHOBE
CaMOCTOSITEJILHO TPOBEJACHHOTO aHall3a C HWCIOJIb30BAaHUEM KOHIICTIIHN U
AHATMTUYECKOTO0 MHCTPYMEHTApUS HAYYHOTO 3HAHUA.

Ilens — ompemenuTh  ypOBEHb  AHAIUTUYECKUX W TBOPYECKUX
CIIOCOOHOCTEH, BBIPAKCHHBIX B YMEHUU BBICTPAaNBaTh COOCTBEHHYIO
apryMEHTAIIMI0 Ha OCHOBE TEOPETHUYECKUX 3HAHWM, COIMATIBLHOTO U JTIUYHOTO
OTIBITA.

Occe HE MODKHO cojaepkaTh rpaduyeckue OOBEKTHI, CHUMBOJBI U
dbopmyiel. Pekomenayemoe komaecTBO ¢iioB B 3cce — 250-300.



TemaTuka 3cce: METAIUTYprusi B LEJIOM U OTPACIM METAJLUTYPTHH C TO3UIUU
HACTOALIETO W OYIyNIEero pas3BUTHUSA, POJIb U MECTO METAUIyprUd B SKOHOMHKE
rocy/1apcTBa; 3a7a4n MeTaJTypra-uccieoBaTeds, MeTaJTypra-neaarora;
COBpPEMEHHBIE B3TJISII HA DKOJIOTHIO U PecypcocOepekeHne B METaILTyPIHH.

IIpumep Tem dcce:

HaHoTexHOIOTHHN B METAJUTypTHU: CETOIHS, 3aBTpa.

MeTanmnyprus 4epHbIX METAJUIOB: B3I B OyayIiee.

MeTamtyprus IBETHBIX METAJIJIOB: B3I B OyayIee.

Meranmnyprus: Ceroass, 3aBTpa.

[TopomikoBast MeTaTyprusi: CETOIHSA, 3aBTpa.

Meramnypr — npodeccust Oyayiiero.

Ponb yuenoro-meramrypra.

Poinb MeTanmypra-uccienoBaTes.

Ponp meTamnypra-nemarora.

CoBpeMeHHbIe pecypcocOeperarone TeXHOJIOTHH B METaJUTyPrHUH.

Bonpocsr i sk3amMeHa 1mo mpoguiiro 00pa3oBaTeIbHON MPOTPaMMBbI JTOJDKHBI
JaTh OLIEHKY MPOo(ecCHOHATBEHOTO YPOBHS 3K3aMEHYEMOTO ISl €ro MOCTYIUICHHS B
JIOKTOPAaHTYpy U, B IIEJIOM, OTIPEJICIIUTh KOMIIETCHIINH, HEOOXOIUMBIC JIJIsi 00y4eHUs
110 HAYYHO-TIeJIar OTHYECKOMY TTPODHITIO.

TEMATHUKA KYPCOB, BBIHECEHHBIX
HA BCTYNUTEJBbHBIN DK3AMEH

1. «CoBpeMeHHbIE TEXHOJOTUM U 000PYI0BAHUE B METAJLIYPTUID)

Meramtyprudeckue Mpou3BOJCTBA, pa3paboTka KOMIUIEKCa 000pyAOBaHUS Jis
COBPEMEHHBIX  KOMIIAKTHBIX  METaJUIyprU4eCKMX TIPOU3BOJACTB HAa  OCHOBE
COBMEILEHHBIX JINTEMHO-TIPOKATHBIX arperaTtoB sl MOJYy4YEHHS COPTOBOIO IMPOKaTa
IMIMPOKOTO  aCCOPTUMEHTa C  BBICOKMUMH  MOTPEOUTETBCKUMH  CBOWCTBAMH.
TexHomornueckue NpoLecChl B METAUIYPrUM; BHEAPEHUS HOBBIX METOJOB B
IPOU3BOJCTBO, MHHOBAIIMOHHOE PAa3BUTHE B METAJUTYypPIrUH.

Jlureparypa:

1. Bocko6oitaukoB B.I'., Kyapun B.A., SlkymeB A.M. OOGmias MeTaqutyprusi:
yueOHuk st By30B. — M.: UKL «Akanemkauray, 2015. — 768 c.

2. Ha6oituenko C.C., AreeB H.I'., HopomkeBuu A.Il. u ap. Ilpomeccer u
anmaparsl 1[BeTHON Metamutypruu. — ExarepunOypr: [OY BIIO YI'TY-VIIHA, 2005. —
700 c.

3. CotaukoB A.UM., I'paue C.B., JIsmkoB B.b., Haboituenko C.C., @ypman
E.JI. Meranmyprus. — ExkatepunOypr: [OY BIIO YI'TY-VIIH, 2001. — 398 c.

4. I'azanueB A.M., EropoB B.B., HUcun JI.K. O0mas metamayprus: Y4eOHUK. —
Anmartsl: birim, 2020. — 775 c.

5. JocmyxamenoB H.K., Jlayner6akoB T.C., Eruzexkor M.I"., Mepkynosa B.II.,
[Nandunos B.I1. Megnoe npousBoactBo Kazaxcrana. — Anmatel: M3a-Bo «DPSy,
2020. - 472 c.



6. Jluronckuiu C.B. Teoperuueckue OCHOBBI 151 TEXHOJIOT U
BOCCTAHOBUTEIBHON IUUIABKM METAJUIOB U3 HEOKYCKOBAaHHOrO Chipbid. - M.: Hayka,
2017. - 235 c.

7. CemenoB b.U1., Kymrapo K.M. Ilpou3BoncTtBo m3nenuii U3 MeTawia B
TBEPHAOKHUIKOM COCTOSIHMU. HoBbIE NpOMBINLIEHHBIE TEXHOJOTUHU. - M.: MI'TY um.
H. D. baymana, 2020. - 310 c.

8. Hukudopor B. M. TexHonorus MeTalJIOB U JPYTrUX KOHCTPYKIIMOHHBIX
Marepuanos. - M.: [lonutexnuka, 2016. - 185 c.

9. https://www.youtube.com/playlist?list=PLIem_ZrhCEO0X 1SeSRsrEofWRLJ
yrOudi

10.  Technologial processes of machinery production: tutorial for students,
undergraduates, doctoral / M.K. Ibatov [et al.]. — Karaganda: KSTU, 2019. - 260 p.

11.  Higgins R.A. Engineering Metallurgy: Applied Physical Metallurgy. —
London: J.W. Arrowsmith Ltd, 2013. — 552 p.

12. MakameBa A.M. CoBpeMeHHbIE TEXHOJOTMU U 00O0pyJOBaHUE B
Metautypruu: YueoHoe nocodue. — Kaparanna: uzn-so KapTV, 2021. — 98 c.

13.  HapembekoBa A. K. I'mapomerammypruyeckue crnocoObl mepepadboTKu
MeJIbCOZIEPXKAIINX PAacCTBOPOB: MoOHOTpadusi s MaructpanTtoB. - Kaparannga:
KapI'TV, 2019. - 106 c.

2. «Teopusi MeTaJLLTyPru4ecKux MpoueccoB

OCHOBHBIE METAJUTYPrHYEeCKUE Tporecchl. (DOU3NKO-XUMHUYECKHE OCHOBBI
METaJLTyPrUYeCKUX IIPOIIECCOB. TepmoauHamMuka U 3aKOHOMEPHOCTH
B3aMMOJICHCTBHS Ta30B M CIIOXKHBIX Ta30BBIX aTMocdep. XHMHYecKas MPOYHOCTH
CTPYKTYpP, COCIMHCHHH, ICPEKTHOCTh KPUCTAUIMYCCKHX CTPYKTYyp. MexaHu3M u
KWHETHKA OKHCJCHUS TBEPJbIX MeTaIOB. OCHOBHBIC TEOPETUUYCCKHUE ITOJOKEHHUS O
MEXaHU3ME BOCCTAHOBJICHHS METAJNIOB M TBEPABIX OKCHIOB. B3ammojeiicTBue
CyJIb(dHIOB ¢ TazaMu, METalNIaMH U OKcUAaMu. HayriepokuBaHHUE jkelie3a OKCHJIOM
yriaepoaa. CTpoeHHEe W CBOMCTBA METAUTYPrHYECKUX PAaCIUIaBOB. TepMOIMHAMHKA
IIJIAKOBBIX CUCTEM. B3anmojielicTBHEe pacTBOPCHHBIX 3JICMEHTOB Ha OCHOBE JKeje3a.
TepMoauHaMUYeCKUe  3aKOHOMEPHOCTH  PEAaKIMU  OKHCJICHHS  yrjiepoia B
KHCJIOpOJIco/iepKaIieM skene3e. KuHeTHKa BBICOKOTEMIIEPATYPHBIX Te€TePOTCHHBIX
METAJUTypruuecKuX  peaknuii.  KuHeTWYeckne  3aKOHOMEPHOCTH  PEaKIUH
o0e3yTiepokuBaHus. YKPYITHEHUE U CKOPOCTh pasjiesieHus ¢as.

Jlureparypa:

1. Adylkanova, M.A. Theory of metallurgical processes Teopus
MeTaJnTyprudeckux Tmporeccos: textbook Ministry of education and science of
republic of Kazakhstan. - Almaty: Association of higher educational institutions of
Kazakhstan, 2016.

2. Kykebaena, T.2K. ®U3UKO-XUMHUUYECKUE OCHOBBI B JTUTEHHOM MPOU3BOJICTBE:
yuebHoe nocobue - Kaparanna: Kapl'TV, 2014.

3. Kyxkebaena, T.JK. Meroguueckue yka3zaHusi K JJaDOpaTOPHBIM 3aHSTUSM IO
mucuuiiiae "Teopusi MeTauTyprudeckux mpoiieccoB": M-Bo o0pa3oBaHUsl U HAYKH



PK, KaparaunuHckuil ToCyAapCTBEHHBI TEeXHMUYECKH YyHuBepcuteT, Kadeapa
"Hanorexnonornu u metautyprus'. - Kaparanna: KapI'TV, 2014,

4. Tynerenosa, III.LH. Teopuss mMacco- u TemiooOMEHa B METAJLTyprU4YE€CKUX
npoleccax: yueOHoe mocodue ajsi CTyJ€HTOB U MarucTpaHToB M-Bo 00pa3oBaHUs U
Hayku PK, Kaparanguacknii rocylnapCTBEHHBII TEXHMYECKUWA YHUBEPCHUTET,
Kadenpa "Hanorexnonoruu u metasuryprus'. - Kaparanga: Kapl'TVY, 2017.

5. OOoramenue W TMOATOTOBKAa Pyl K IUIaBKe: yueOHOoe mocobue M-Bo
oOpa3zoBanusa u Hayku PK, KaparannuHckuil TrocynapCTBEHHBIH TEXHUYECKUUN
yausepcurtet, Kapenapa "Hanorexunonoruu u metamnyprus”. - Kaparanga: Kapl'TV,
2018.

6. Metalurgija https://ores.su/ru/journals/metalurgija/

7 https://studio.youtube.com/channel/lUCKq3SKC02iCh4BgI5B68Kdw/playlists

3. «I/IHHOBaIII/IOHHbIe TEXHOJIOIT'MHU B METAJUIYPIrum»

Hpel/IMyIIICCTBa N  HCAOCTATKH COBPCMCHHBIX TEXHOJIOT UM IMpoOn3BOACTBA
MCTAJUIOB H CIUIAaBOB;, MCTOAbI OCYHIICCTBJICHHA KOHTPOJIA Ka4d€CTBAa B IIPOLCCCC
IMPOU3BOJACTBA, TCXHOJIOTHUAX TIOJIYYUYCHUSA IICPCIICKTHBHLIX MCTAJJIOB M CIIJIABOB,
HAaHOTCXHOJIOI'MH.

Jlureparypa:

1. AmkeeB XK.A. IlnanupoBanue u o0paboTKa pe3yiabTaTOB SKCIEPUMEHTA:
yuyeOHOe Tmoco0ue It MaructpantoB u jaokropantoB / JK.A. Amkees, B.A.
Tanmazan; M-Bo oOpaszoBanusi u Hayku PK, KaparanaumHckuii rocynapCTBEHHBIN
TexHuueckuii yHuBepcuteT, Kadenpa "Hanorexnomormm wu wMertamryprus". -
Kaparanna: KapI'TV, 2017. - 89 c.

2. IIpaxos, b.I'. I300peTaTenbcTBO U ATEHTOBEICHKE: CIIPABOYHOE HU3AaHUE /
Bb.I'. [IpaxoB, H.M. 3enkuH. - 2-e uzf., nepepad. u goim. - Kues: Toxuuka, 2011.- 256
c.

3. TOCT 7.32-2001. OTuét 0 Hay4HO-UCCIEeA0BaTENbCKON paboTe. CTpyKTypa
U TIpaBuiia 0hOpMIICHHS.

4. MypasbeB O.II. IInanupoBanue u oOpaboTKa pe3yabTaTOB IKCIEPUMEHTA :
yueOHOe mocoOue st MaructpanToB u cryaeHToB By3oB / O.I1. Mypasbes, H.K.
KapcakoBa; M-Bo oOpa3zoBanus u Hayku PK, KaparanmuHckuii rocyaapCTBEHHBIN
TexHu4Yeckuil yauuBepcutet. - Kaparanga: Kapl'TV, 2013. - 129 c.

5. OCHOBBI Hay4HBIX HccienoBaHui: Yueb. mna texH. By3os/ B.M. Kpyrtos,
NUM. I'pymixo, B.B. IlonnoB u np.; nmox pen. B.1. Kpyrosa, B.B. IlonmoBa. — M.:
Beicur. k., 2011. — 400 c.

6. IlarentoBenenue: VYueOnuk mna By3oB/ E.M. Aprembe, M.M.
borycnasckuii, P.Il. Buepamnuuii u np.; moxg pen. B.A. PsacenmeBa. — 3-e wu3m.
nepepad. u gomn. — M.: Mamunoctpoenue, 2011. — 352 c.

7. Kvon Sv.S. Improving properties of cast parts of agricultural machinery by
the nanomodification method // Marepuansr konpepenun «Engineering for rural
developmenty, 26-28 mas 2021 r., Enrasa, JlatBus, 2021, — ¢.308-313.



8. Camrun, O.C. IlareHTHble HUCCIEIOBAHHUS M TEXHUYECKHH YpPOBEHb
Hay4HbIX pa3zpaborok: HayuHoe uzaanue / FO. C. Camrun, P. A. Typcynb6aes, I'. M.
JxunkubaeBa. - Anma-ATta: Hayka, 2011. - 178 c.

4. «TexHOJI0THs METAIYPIHYEeCKOr0 POM3BOACTBA»

TeopeTudeckue OCHOBBI METALUTYPrUYECKUX IpoueccoB. OU3HKO-XUMUYECKHE
OCHOBBl ~ TIOpeHMsl.  T€OpeTHYecCKHe OCHOBBI  IPOLECCOB  BOCCTaHOBJICHUS.
TeopeTtuueckue OCHOBbI  OKUCIUTENBHOM  IIaBKU. McXogHble — MaTepualibl
METAJIIyprHYECKOro npous3BojacTBa. OOmas XapakTepUCTUKa IMPOLECCOB JOMEHHOMN
iaBku. O6pazoBanue uyryHa u nuiaka. ['OCTel Ha uyryH. IIpou3BoacTBO cTasu.
Kucnopogno-kouseptepHsiii npouecc. COBpeMEHHOE COCTOSIHUE M MEePCHEeKTHUBBI
IOJOBBIX MPOLIECCOB MPOU3BOACTBA CTalu. [IpoM3BOACTBO CTamu B 2JIEKTPUUECKUX
nevyax. BpluiaBka crtaneil U CIUIABOB B OTKPBITBIX M BAaKYYMHBIX HHIYKIIMOHHBIX
nevax. [IpousBoactBo ¢eppocmnaBoB. Kinaccudukanus nserHbix metaios. [lupo-,
TUAPO- U BJIEKTPOMETAJUTYpPrHUECKHE CIOCOObl MMONYYEHHUS] I[BETHBIX METaJUIOB.
Meramnypruss Menu. Mertamtyprus — amoMuHus.  [Ipou3BOJICTBO  TYroruiaBKHUX
METAJLIOB.

Jlurepartypa:

1. Abdulina, S.A. Metallurgical production Technology Texnonorus mera-
aypruyeckoro mpousBojctBa: textbook / S.A. Abdulina, G.A. Kokayeva, Zh.S.
Onalbayeva; Ministry of education and science of republic of Kazakhstan. - Almaty:
Association of higher educational institutions of Kazakhstan, 2016.

2. BockoboitankoB B.I'., Kyapun B.A., SxymeB A.M. O6mas mMeTaumyprus.
M.: Axagemkaura, 2016. 786 c.

3. Capkenos, b.b. TlonroroBka pysa k miaBke: yueOHOEe mocoOue JJIsl CTY/ICH-
ToB 1 MaructpanToB / b.b. Capkenos. - Kaparanna: KapI TV, 2017. - 102 c.

4. Berman E.®., Xepebun b.H., [ToxsucueB A.H. u ap. Meramnyprust dyryHa.
M.: Axanemkaura, 2014. 774 c.

5. Iumkun ¥O.U., Toprosen A.K., I'puropoBa O.A. Teopust 1 TEXHOJIOTHS
KOHBEPTEPHBIX MporeccoB. AnMarsl: ['blibiM, 2016. 192 c.

6. KabmykoBckuit A.®. [IpousBoacTBO 3yekTpocTanu u (eppocmiaBoB. M.:
Axanemkuwnra, 2013. 511 c.

7. Toprosenr A.K., umkun FO.U., ApteikbaeB O.A. Teopusi, TEXHOIOTHUS U
o0opymoBaHHE BHETICYHOU 00paboTku MeTamioB. Anmatsel: ['buteiM, 2014. 273 c.

8. Ytkun H.U. IlpousBoacTBo 1BeTHbIX MeTauioB. M.: Mutepmer MHkuHuU-
punr, 2014

9. Hopoxuna JI.H. Jlerkue nBeTHeie MeTauibl U criaBel. M.: [THUNDUnBet-
meTt, 2019

10. TuxonoB Bb.C. Tsxenwsie 1BetHbie MeTauibl U crutaBbl. M.: [THUNDU-
nsetmet, 2019

11. Humkun FO.W. JIykun I'.I1. Metamnypruueckue pacuetsl. Anmartsl: PUK
o YuMJI, 2012



5. «IliianupoBanue U 00padoTKa pe3yabTATOB IKCIIEPUMEHTA»

[InanupoBaHHMe HKCIEPUMEHTA JUIsl PEIICHUS SKCIEPUMEHTAIBbHBIX 3aj]1ad.
IloctanoBka 3amaum, BBHIOOp mapamerpa onTumuzanuu U (akropoB. [lomHbIi
¢dakropublii sxcniepumeHT (IIDDI). JpoOHbId ¢dakTopHbId 3KcriepuMeHT (D).
CpoiicTBO mojsHOTO M JpoOHOro (aktopHoro skcnepumenTa. IIpoBenenue
skcriepuMenTa. [IpoBepka agexkBaTHOCTH BhIOpaHHOUM Mojaenu. Kpyroe BocxoxaeHue
10 TIOBEPXHOCTU OTKJIMKa. PacueT ko3 dunrenToB perpeccun. Mojenu u npoBepka
UX CTAaTUCTUYECKON 3HAYUMOCTH. KpyToe BOCX0XKAEHUE MO MOBEPXHOCTH OTKIIMKA.

Jlurepartypa:

1. AmkeeB XK. A. [InanupoBanue u oOpaboTKa pPe3yiabTATOB IKCIICPUMEHTA!
ydueOHOe mocoOue uisi MaructpaHtoB W jokrtopantoB / JK.A. Amkee, B.A.
Tanmazan; M-Bo oOpaszoBanuss u Hayku PK, Kaparamaunckuii rocyaapcTBeHHbIN
TexHudyeckuit yuupepcuteT, Kadenpa "Hanorexnomoruu wu wmeramnyprus'. -
Kaparanna: KapI'TV, 2017. - 89 c.

2. Ilpaxos, b.I'. 300peTaTenbCTBO M MaTCHTOBEACHUE: CITPABOYHOE M3AaHUE /
Bb.I'. IlpaxoB, H.M. 3enkuH. - 2-e uza., nepepad. u gom. - Kues: Trxuuka, 2011. - 256
C.

3. TOCT 7.32-2001. Otuét 0 HayuyHO-HCCIeA0BaTENbCKONU padboTe. CTpyKTypa
U TpaBuiia 0hOpMIICHUS.

4. MypasbeB O.II. IInanupoBanue u o0pabOTKa pe3yabTaTOB IKCIEPUMEHTA :
ydeOHOe mocoOue Jjisi MaructpanTtoB U cryaeHToB By3oB / O.I1. Mypasees, H. XK.
KapcakoBa; M-Bo oOpaszoBanuss u Hayku PK, KaparanawmHckuii rocynapcTBEHHBIN
TeXHU4YeCcKHil yHuBepcutet. - Kaparanna: KapI'TV, 2013. - 129 c.

5. OcHOBBI Hay4HBIX HccienoBaHuil: Yueb. mius TexH. By30oB/ B.U. Kpyrtos,
NUM. I'pymixo, B.B. IlonoB u ap.; mox pen. B.M. Kpyrosa, B.B. IlonoBa. — M.:
Brrcmr. mk., 2011. — 400 c.

6. IlarentoBenmenme: VYueOnmk musa By3oB/ E.M. Aprembe, M.M.
borycmasckuit, P.Il. Buepammuit u np.; mox pen. B.A. PscenmeBa. — 3-e¢ wu3m.
nepepad. u gom. — M.: Mammunoctpoenune, 2011. — 352 c.

7. Kvon Sv.S. Improving properties of cast parts of agricultural machinery by
the nanomodification method // Marepuansr koHdepennuu «Engineering for rural
developmenty, 26-28 mas 2021 r., Enrasa, JlatBus, 2021, — ¢.308-313.

8.
https://www.youtube.com/playlist?list=PLIem_ZrhCEOXWtxcRrmsC86IM8LTREtQ
S


https://www.youtube.com/playlist?list=PLIem_ZrhCE0XWtxcRrmsC86IM8LTREtQS
https://www.youtube.com/playlist?list=PLIem_ZrhCE0XWtxcRrmsC86IM8LTREtQS

IIpumep Bonpocos:

IlepBblii 0510k
1. ®nrockl LBETHON M YEPHOI METAJLTYprUu.
2. MeTtamtypruyeckoe TOTUIMBO M APYTHE BUIbI SHEPTUU METATypPruyecKoro
MIPEATPUATHS.
. [IpuumHBI CHUKEHHUS U3BJICUEHHS] METAJUIOB B KOHLICHTPATBHI.
. Kommnekcnas nepepaboTka >KeIe3HbIX py/I.
. XapakTepuCTUKa OCHOBHBIX IPOJYKTOB METANTypru4ecKoi nepepadoTKu.
. [IpyHIMIBI TOBBIIIEHNS] KOMITJIEKCHOCTH MCIIOJIb30BAHUS PY/I.
. [TepepaboTka BO3TOHOB, MbIJICH U Ta30B.
. [loBeenue penkux, pacCessHHBIX U 0JIArOPOIHBIX METAJIJIOB MPH TUIABKAX.
. ABTOT€HHBIE MPOLECCH] B METAJUTYPrHUU.
10. Knaccudukanus MeTaJTypruueckux MmjIakoB.
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Bropoii 0,10k

1. T'paduyecku n300pa3uTe AIrOPUTM CO3/IaHUSI MOJIEIU TIPU MOJEIUPOBAHUE
TEXHOJIOTHYECKUX TMPOIECCOB M O0OBEKTOB. JlaliTe KpaTKyl XapaKTEPUCTUKY
OCHOBHBIX 3TAIOB MOCTPOCHUS MOJICIIH.

2. W3o0pasute cxemy B3aumojeicTBus 010koB nporpamMmmbl ACTPA.4.

3. Brwmonnurte pacmudpoBKy Mapku ciuiaBa: BeimonHHTE pactmu@poBKy
mapku cmiaBa BCrt 5; 40XH2MA; bp.KMu 3-1; JI 92; K4 35 — 5; bp OSITHCS;
08X18I'8H2T; Y13.

4. Ormpexaenure 1Mo SMIUPUIECKON (HopMysie CKOPOCTh pe3aHus MpHU MOJIpe3Ke
Ttopia ¢ auamerpa D=120mm no nuamerpa d=50mm y 3arotoBku u3 cranmm 30JI ¢
mpegenoM mpouHoctd O =300Mu/M° 3aroroBka - OTAMBKA ¢ KOPKOW. Peser
TOKApHbIM TOAPE3HOW TOPIOBBIM, OCHAIIECHHBIM INIACTUHKOW M3 TBEPJOrO CIulaBa
T5K10. I'my6una peszanus t=3mm, nogaya S=0,47Mm/00, meproJ; CTOUKOCTH pe3la
T=45mun. ['eomeTpudeckue mapaMeTpsl pesna: Gopma mepeaHeld MOBEPXHOCTH —
panuycHas ¢ packoirt P = 90°, ¢; =20, r=15mm.

5. Bwruepture muarpammy coctosHus Fe-FesC, ykaxuTe CTpPYKTypHBIC
COCTaBIIAIOIINE BO BCEX 00JIACTAX MUATPAMMBI, OMUIIUTE MPEBPAIICHUS U TTOCTPONUTE
KPUBYIO OXJaXIcHHs B mHTepBase Temmneparyp oT 1600 no 0 °C (¢ mpumeHeHHEM
npaBwia ¢a3) Ui CIUlaBa OMNPEACICHHONW KOHIEHTpaluu. s 3Toro ke cruiaBa
ONpeNeNuTe MO TMPaBWIY OTPE3KOB MpPH 3aJaHHOM TeMmIepaType: MNPOLUEHTHOE
coliep KaHue yriiepoaa B azax, KOJIMYECTBEHHOE COOTHOIIEeHHE (a3s.

6. IlocTpoiiTe TBOMHYIO AHArpaMMy COCTOSIHUS JIJII KOMIIOHEHTOB, HMEIOIIHX
OTPAaHUYEHHYIO PACTBOPUMOCTh M HCHBITHIBAIOIIMX SBTEKTUYECKOE IMpEBpAIICHUE.
Onummure Bce mpeBpamieHus W (¢a3pl Ha auarpamme. [[ns crmaBa B yr00ou
nByx(}a3Hoit 001acTH MOKAKUTE JEHCTBUE TTpaBuia a3 u MmpaBuia OTPE3KOB.

7. Ha ngmarpamme Fe-Fe3C mokaxuTe cruiaB, COOTBETCTBYIOIIUMI
conepxkanuio yriaepoaa B ctanmu 110013, Omumute Bce (da3oBbie U CTPYKTypHBIE
M3MEHEHHUSI, MPOUCXOISIIINE B CIUIABE MIPU HArpeBe J10 JIMHUM JUKBHUayc. [locTpoiite
KPUBYIO HarpeBaHUs C MpUMEHEHUEM MpaBuia das.



8. B 3aBuCHMMOCTH OT XapakTepa M3y4aeMbIX MPOLECCOB B CUCTEME BCE BUbI
MO/IEJIMPOBAHUS MOTYT OBITh CBEJIEHBI B cxeMy. M300pasure ee.

9. Macca o6pasiia TOpHOI MOPOJIBl B CYXOM COCTOSIHUM Ha BO3JyX€ paBHa Mjp
= 60 r. [locne napadhuHUPOBAHUS €T0 MMOBEPXHOCTH Macca B BoJie cocTaBuiaa My = 37
r. Pacxox mapaguma m; = 0,6 T, a €ro MCTMHHAs IUIOTHOCTb p; = 0,9 r/cMe.
[InoTHOCTL BOAKI o = 1000 kr/M3. BBIYMCIMTE CPETHION IIOTHOCTH TOPHON HOPOJIBL.

10. OnumuTe TeTIONPOBOHOCTh CTEHOK Pa3IMYHON KOH(PUTYpAIUU TIpH T.y. |
pona.

Tperui 0,10k

1. JlIoMeHHas eub U APYTHE YCTPOUCTBA JIS BHIIUIABKU PA3IUYHBIX METAJIIIOB
JIOJIKHBI OBITh BBIJIOKEHBI U3HYTPH BEIIECTBOM, KOTOPOE XOPOIIIO COMPOTUBIACTCS
XUMHUYECKOMY BO3JICUCTBHSI COJEPKUMOTO 1eun. [ToueMy auis BBITIIIAaBKH 3JIEMEHTOB
U3 KUCJIBIX PYJI, HapuMep 00raThlX KPEMHE3EMOM, HENb3sl MPUMEHSTH (DY TEPOBKY,
uzroroBieHnyto 3 CaO unu MgO? Kakwue BeriecTBa 00bIie MOIXOMT JIs
00pabOTKH KUCIBIX PyA?

2. O6cynure BiussHUE Temiiepatypsl Ha peakiuto Fe3C-3Fe+C u comocraBbTe
BAIlIM BBIBOJIBI C JAHHBIMH (PHCYHOK).
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3. Ilonw3ysice (ha3oBoit AuarpamMmoi, N300paXKeHHOW Ha PHUCYHKE, OOBSICHUTE,
nouemy cruiaB Fe-C, copepxamuii 1% yriepona, MoXeT ObITh TBEPIBIM U XPYTIKUM

WM TUOKUM M KOBKMM B 3aBUCHMOCTH OT TOTO, C KAKOH CKOPOCTHIO €T0 OXJIaKIal0T
ot ucxogHoi temmepatypst 1400 °C.
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4. T'paduyeckn n300pa3uTe aaTOPUTM CO3JAHHS MOJIETH MPU MOJCIUPOBAHHE
TEXHOJOTMYECKOTO MPOLECCa BBITNIABKH CTaJIN.



5. Ilyctp ecTb HekoTOpas MNOCIEAOBATENBHOCTh AKCIEPUMEHTAIbHBIX
3Hauenuit 10, 20, 15, 14, 13, 10, 19. BapuanyoHHbIi psig B 3TOM ciiydae OyleT UMETh
Buz 10, 10, 13, 14, 15, 19, 20.

6. Jlis npuBeI€HHOI0 BapUAIIMOHHOIO Psi/Ia PACCUUTATh BRIOOPOYHOE CpEIHEE
U CPEIHEKBAJAPATUYHOE OTKIOHEHHUE, MPEeIoaras:

1)  nDomydyeHHbIE  DKCIEPUMEHTAIbHBIE  PE3yJbTaThl  MOAYUHSIOTCA
HOPMaJIbHOMY pacIpeieNICHUIO;

2)  OSKCHEpPUMEHTAJIbHBIE  PE3yJbTaThl  MOJUUHSIOTCS  «3aCOPEHHOMY)
pacnpeeseHuIo.

7. Ilpoeneno 100 wu3smepeHuil HEKOTOpPOH (U3UUECKONW BEIMYUHBI.
Bribopounoe cpegHee x., = 20, cpelHe-KBaApaTUYHOE OTKIOHEHUE S, = 3,
kputepuil CtbrosienTa 105 99 = 1,96. Paccunraiite BetmunHy aOCOJIOTHON OMIMOKH
U MPEICTaBbTE UHTEPBAJ MATEMAaTUYECKOTO OKUJAHUSI.

Pacniumure mOpSIOK BBHITIOTHEHUS OTCEUBAHMS KPUTHYECKUX 3HAUCHHUH
IpY MEPBUYHON 00pabOTKEe pe3yabTaTOB YKCIIEPUMEHTA

8. MzoOpaszure mnpouecc ontumuzauuu [IDOD  wmeromom  KpyToro
BOCXOXK/JICHUS.

9. Ompenenuth MUHUMAIBHBIN pacxon BocctanoButeass CO (N, Moib),
HEOOXOIUMBIN JUIsl TIOJHOTO BoccTaHOBIeHUs 1 wmonsg okcupoB MnO  npu
temreparype 1000 K.

10. Omnpenenuth MHHHMANbHBIH pacxoj BocctanoButenas CO (N, Mob),
HEOOXOAMMBIM JJIi TOJHOro BoccTaHoBieHUs 1 Mosa oxcupoB CroOs mpu
temreparype 1000 K.

3aB. kageapoit HTM Ayoakupos 1.P.

YTBepxkneno Ha 3acenanuu kapeapsr HTM
[Tporokon Ne 15 ot 03. 04.2024r.



