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Kipicne

DNEeKTUBTI TOHACP KaTalorbl OKBITYIbIH KpEeIUTTIK >Kyieci OoiibiHIIA
KYPacCTBIPBUIAILI. JJICKTUBTI TOHACP KaTaJlOThl >KYWEJIEHTeH TaHAay OOWBIHIIA
MIOHJIEP Ti31MIH YKOHE OJIAP/BIH KbICKA CHITATTAMACHIH KapaCThIPAIbI.

MaructpaHT MaMaHJIBIKTapJIbIH MIHJETTI KOMIIOHEHT/>KOFaphl OKY OpPHBI
KOMITOHCHTIHIH  TMOHJEPIH MEHIepyMEH KaTap, YCHIHBUIBIII OTBIpFaH TaHIAy
OOMBIHIIIA ITOHIEP/I1 TaH IAIl aJTyhl THIC.

ONeKTUBTI TOHJAEPJl TaHJayFa »JJBai3ep KeHec Oepeai. Maructpanr
dBaif3epMeH Oipyiece OTBIPBIN, MAaruCTPAHTTHIH JKEKE OKY KOCHapbhlH KYpYy YILIH
MIOHJIEPTe JKa3bLTY HBICAHBIH TOJITHIPAIbI.

Kypmerti Maructpant! biniM Oepy TpaeKTOPUSICHIHBIH OIpPTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHJE KOCIOM JaillbIHABIFBIHBI3IBIH
JEHIeiiHe BIKMaJI €TETIHIH €CTE CAKTAYbIHbI3 KEPEK.

BBenenue

[Ipu KpeauTHON TEXHOJOTMU OOYUEHHS pa3paldaThIBAETCSl KAaTaJOr AJIEKTUBHBIX
JUCLMIUIMH, KOTOPBI MpeAcTaBisseT CcoO0OM CHCTEMaTHU3UPOBAHHBIN IEepeUYeHb
JUCLMILIMH KOMIIOHEHTA 110 BBIOOPY U COJIEP>KUT KPATKOE UX OIMCaHUE.

Hapsiny ¢ u3ydeHueM AHUCLUIUIMH 0053aTeIbHOrO / BY30BCKOTO KOMIIOHEHTA,
MarucTpaHT JIOJKEH BbIOPATH I U3YUECHUSI TUCLUILIMHBI KOMIIOHEHTA 110 BBIOOpY.

KoHcynbramnuu 1o BeIOOpY 3JEKTUBHBIX JUCIUIUIMH JaeT dBaizep. Bmecrte c
HUM MarucTpaHT 3amoJHsAeT (popMy 3alIMCH HA AUCUUIUIMHBI Ui cocTtaBieHus UYII
(MHAUBHUIYATILHOTO YYEOHOTO TIJIaHa).

VYBaxaemple MaructpaHTbl! BaXHO MNOMHUTB, 4YTO OT TOrO, HACKOJBKO
MPOJyMaHHOW M 1enocTHOM Oyaer Bama oOpa3zoBarenbHas TPacKTOPHs, 3aBUCHUT
ypoBeHb Bameil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIEero CelalucTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enroliment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and
integral your educational pathway will be.



CemecTp O0iibIHIIA 3JIEKTUBTI MIHAEPai 06.1y /
PacnpenesieHue 3J1eKTUBHBIX JMCIUILUIMH 0 ceMecTpam /
Distribution of elective courses by semester

Kpenutrep | Akxanemus
CaHBbI / JIBIK
Kon-Bo Ke3eH/
[Tonnin aTaysl / HaumenoBanue nucrumiuabl / The name of the discipline KpPEIUTOB/ Axkan
Number of nepuo/
credits Academic
period
TexHuKaNBIK Xylenaepaeri >kacan bl HHTEJUIEKT dJIeMEHTTepi / 4 1
DeMEeHThl HICKYCCTBEHHOTO MHTEIUICKTA B TEXHHUECKUX CHCTeMax /
Elements of artificial intelligence in technical systems
TeXHOIOTUSITBIK MAaITMHAIAPABIH TTApaMETPIICPiH OJIIIey MEH OaKplIay
onicTepi )oHe Kypaaapbl / MeTolbl U CPEICTBA U3MEPEHHSI U KOHTPOJISI
napameTpoB TexHosorndeckux ManmH /Methods and gages and control of
parameters of technological machines
MexaHHUKaIIBIK )KYHenepAiH TMHaMuKackl/ JlnHaMuka MeXaHHIECKUX S 1
cucrem/ Dynamics of mechanical-ray systems
MexaHHUKaIIBIK JKYHeJIepAl aBTOMaTTaHAbIpy/ ABTOMAaTH3AIHA
MexaHuueckux cucreM/ Automation of mechanical systems
MammmHa xacay eHJipici YIIiH Ka3ipri 3aManfbel MaTepuanaap/ 5 1

COBpeMeHHHe MaTCpUaJIbl IJII MAIIMHOCTPOUTCIIBHOT'O HpOI/I3BOI[CTBa/
Modern materials for machine-building production

FrimpiMu-3epTTey KoHe MHHOBAIMSIIBIK 1CT1 YHBIMIACTHIPY KOHE
xocrapnay/ Opranu3aius 1 MiIaHupOBaHUE HCCIEI0BATEIbCKON U
WHHOBAIIMOHHOM AesiTenbHOCcTH/ Organization and planning of research and
innovation




1. 1 oKy KbLIbIHA APHAJIFAH JIEKTHBTIK MoHEP / DJIeKTUBHbIE JUCHMILIUHBI 151 1 roxa o0ydenusi/ Elective courses for

year 1

Texnukanwik sceyiienepoezi Hcacanovl UHmMeN1eKm rjiemenmmepi / Ijiemenmol UCKYCCMBEHHO20 UHMEIIeKMaA 8 MEeXHUYeCKUx cucmemax /
Elements of artificial intelligence in technical systems

OkKy makcamuwt / Yueonan yenv / Purpose

MarucTpaHTTapabiH TEXHOJIOTHSUIBIK, | DOPMUPOBAHHUE y maructpanToB | Formation  of  undergraduates’  theoretical
MallMHAIap MEH KaOJBIKTap CallaChlHIAFbl | TCOPETHUSCKUX 3HAaHWUM W mpakTudeckux | kKnowledge and practical skills in applying modern
TEXHUKAJIBIK Kyienepai *kobanay, | HaBbIKOB PUMEHEHHUS copemennsix | artificial intelligence (Al) technologies to solve
JMarHOCTHKaNay, 0oJpKay, OHTAWIaHIBIPY KOHE | TEXHOJIOTUH  HCKYCCTBEHHOro uHTe/utekta | problems of  design, diagnosis, forecasting,
aBTOMATTaHABIpY Mocenenepin memy yuniH | (UMW) mis pemenus 3amad npoekTupoBaHus, | Optimization and automation of technical systems
3amaHayn  okacaHmel  umHTeuiekT  (OKUW) | amarHocTukw, nporunosuposanus, | in the field of technological machines and
TEXHOJOTHUSIAPBIH  KOJJAaHyJa  TEOPHSUIBIK | ONTHMH3AIIUH u aBTOMaTH3aIuy | equipment.
OlmiMi  MEH  TPaKTHKaIBIK  JaFabUIapblH | QYHKIMOHUPOBAHUS TEXHUYECKHMX CHUCTEM B
KaJIBIITACTHIPY. 00/IaCTH  TEXHOJIOTHYECKMX  MAllMH U
000py/I0OBaHUs.

Oxvimy namuceci / Pezyniomamol 00yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJymsLIap o0yuarommecst OyayT students will be
— MammHansik OKBITY/IB, HEWPOH/BIK | — 3HAaTh OCHOBHBIE MeToAbl M anroputmbl | — Know the basic methods and algorithms of
JKeepai, capanTaMaiblK OKYHelepai JKoHe | MCKYCCTBEHHOro — WHTe/utekra,  Biirodas | artificial intelligence, including machine learning,
HHTEJUICKTYaibl  Oackapyabl Koca ajifaHia, | MallMHHOE oOyueHwWe, HeWpoHHble cetH, | neural networks, expert systems and intelligent

JKacaHbl WHTEJUICKTTIH HETI3T1 oJicTepl MeH
aJITOPUTMAEPIH Oly.

— TexHukanblk >XyilenepaiH THIMIUIIN MeH
CEHIMJAUIITIH  apTThIpy  YIIIH  HHXXEHEPIIK
Toxipubene Al TeXHONOTHANIAphIH KOJAAaHY
MPUHLMIITEPIH TYCIHY.

— JKaOapIKTBIH KYWiH JWAarHOCTUKAalay, iCTEeH
MBIyl OoibKay,  JKYMBIC — PEXHUMJIEPIH
OHTaWUJIAHMBIPY KOHE OHMAIPICTIK MpoLecTepl
aBTOMATTaHABIPY MOceNeepiH ey YIIiH

JKCIEPTHBIE CUCTEMBl M HMHTEIUIEKTYaJIbHOE
YIPaBIICHHE.

— Ilonumate npuHIMNBI npuMmeHeHus M-
TEXHOJIOTM B HWHXEHEPHOW NPAKTUKE MJIA
MOBBIIIEHUS 3()(HEKTUBHOCTH U HAJEKHOCTH
TEXHUYECKHUX CUCTEM.

— Ilpumensars COBPEMEHHBIE nn-
MHCTPYMEHTBI JUTS peuieHus 3a1a4
JMAarHOCTHKU  COCTOSIHMSL ~ 00Opy/lOBaHUS,

MNPOTHO3UPOBAHHA OTKA30B, OINTUMH3ALUU

control.

— Understand the principles of applying Al
technologies in engineering practice to improve the
efficiency and reliability of technical systems.

— Apply modern I-tools to solve problems of
equipment  condition diagnostics, failure
forecasting, optimization of operating modes and
automation of production processes.

— Analyze the possibilities of implementing
intelligent algorithms at the stages of design,
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3aMaHayH KOHE KYpaaap/Ibl KOJITaHBIHBI3.

— TexHOIOTUsIBIK KO IBIKTHI x)obanay,
OHJIIPY  JKOHE  MaijlaaHy  Ke3eHAepiHae
HHTEJICKTYaJIIbI ANrOpUTMICP/Ii CHTI3Y

MYMKIHIIKTEpiH Tanjay.

— JKacaHIpI MHTEIUIEKT JIEMEHTTEPIH CallabIK
KOCBHIMIIIANAP/BIH  EPeKIIeNIKTepiH  eckepe
OTBIPBIT, HAKTHI HHKEHEPIIIK XKYHenepre a3ipiey
XKoHe OIpIKTIpY.

PEXKUMOB pa6OTBI nu aBTOMaTHU3alluu
IIPOU3BOJACTBCHHBIX ITPOLCCCOB.

- AHaJ'II/ISI/IpOBaTB BO3MOXHOCTH BHCOAPCHHA
HHTCJUICKTYAJIbHBIX QJITIOPUTMOB Ha JTallax

IIPOCKTUPOBAHNA, IMPOU3BOJACTBA u
IKCILTyaTaAIUH TEXHOJIOTUIECKOT0
00opymoBaHUsI.

— PaspabarsiBaTh " HUHTETPUPOBATH
AJIEMEHTHl HCKYCCTBEHHOTO HHTEIICKTa B

peanbHble WHKEHEPHBIE CHCTEMBI C YYETOM
crenu(pUKY 0TpacieBbIX MPUMEHEHU.

production  and of
equipment.

— To develop and integrate artificial intelligence
elements into real engineering systems, taking into

account the specifics of industry applications.

operation technological

Kypcmuiy kbickawa mazmynst / Kpamxoe codepacanue kypca / Course summary

Texnukanslk KkyHenepae Al -re kipicre.
JKacaHpl MHTEIUIEKTTIH HETi3Ti TYCIHIKTEpI MEH
OarbiTTapel.  Wmxenepusga Al kongany:
IMarHOCTHKA, Oackapy, OHTaIIaH/BIPY.
AKaynap/ipl TUarHOCTUKANAy jKoHEe OoJKayaaFbl
Al Tepbenicrepai, TepMorpagusHbl,
aKyCTHKaHbl Tanjnay. boskanasl aHaauTHKA.
XKabbIKThIH KYMBIC PEXUMIEPIH
OHTailIaHAbIpy. ABTOMATTaHBIPY KOHE CaHJIbIK
erizaep. JKacaHIbl HHTEIJIEKTTI ©OHEPKICINTIK
IoT kyitenepine Oipiktipy. Al eHrizynix
STUKAJIBIK KOHE YKOHOMHUKAJIBIK aCIIEKTUIEPI. .

Beenenne B MM B TexHHUUYECKUX CcHCTEMaX.
OcHoBHble mNOHATUA U HamnpasiaeHus WM.
IIpumenenne nn B WH>XEHEPHU:
JMAarHOCTHKA, YIpaBICHHUE, ONTUMHU3ALMS.
NN B puarHocTMKe W IPOTHO3UPOBAHUU
0TKa30B. AHanu3 BuOpauuid, TepMmorpadum,

aKyCTHKHU. [IpenukTrBHAsA AQHAJINTHUKA.
OnTumuszanus PEXKUMOB paboThI
o0opyoBaHus. ABTOMaTH3alUs U IIU(PPOBBIE
JIBOMHUKH. WNHurerpanus nn B

npoMsblieHHsle [oT-cuctemsl. OTHueckue u
SKOHOMUYECKHE acleKThl BHenpeHnus NI

An introduction to Al in technical systems. Basic
concepts and directions of Al. Application of Al in

engineering: diagnostics, management,
optimization. Al in the diagnosis and prediction of
failures.  Vibration analysis, thermography,

acoustics. Predictive analytics. Optimization of
equipment operation modes. Automation and
digital twins. Integration of Al into industrial It
systems. Ethical and economic aspects of Al
implementation.

bazoaprama scemexwici / Pykoeooumenw npozpammut / Prog

ramme manager

Kypmanos A K.

‘ Kypmanos A K.

Kurmanov A. K.




Texnonocuanvlk MawuHaIapObly, nApamempiepin ouey MeHn 0aKvliay aoicmepi xcane Kypanoapvt / Memoowt u cpeocmea uzmepenHus u
KOHmponsa napamempos mexuonozuueckux nawiun /Methods and gages and control of parameters of technological machines

OKy makcamuwt / Yueonan yenwv/ Purpose

TEXHOJIOTUSUTBIK MAIIMHAIAP MEH Ka0IbIKTapIbI
naianaHy Ke3iHae METPOJIOTHUSHBIH HeTi3epiH

YHpeTy.

OOy4HTh  OCHOBaM  METPOJIOTMH  TIPH
UCIIOJIb30BAHUHM TEXHOJIOTHUYSCKUX MAIIHH U
000py/IOBaHUSI.

teach the basics of metrology when using
technological machines and equipment.

Hamuoiceci / Pesynomamot 06yuenus / Learning outcomes

Oxvimy
Kyperbi CITTI asiIKTaraHHaH Keiiin
oitiMmanymbiiap
- OINIICYIiH HET3rl OICTepIH; TEXHOJOTHSIIBIK

MallMHAIap/IbIH OJIILIEM/ICPIH OIIey KoHe OaKbuiay
KYpaJlIapblH; KaKETTI JONAIKKE KOJ  JKETKI3y
ToCUIIEpiH OLy.

-aJIbIHFaH OUTIMIII TEXHOJIOTHSUIBIK MalllMHATAP/IbIH
eJILIEM/IEPIH OISy XKoHe OaKbUIay YIIIH KOJIIaHY.

- TMPaKTHKAIBIK KbI3METTE OJIIey OicTepi MeH
KYpaJIapbIH KOJIaHy JaFAbUIapbIH MEHIepY.

ITocse ycmemHoro
odyuarouuecs OyayT
-3HaThb OCHOBHBIE METOIblI M3MEPEHMH; CpelcTBa

3aBeplIeHHs] Kypca

HU3MEpPEHUI 51 KOHTPOJIA napameTpoB
TCXHOJIOIrM4YCCKHUX MallnH, CITOCOOBI JOCTHKCHUA
TpeOyeMoii TOYHOCTH.

-IIPUMEHATh TOITYYECHHBIE 3HAHWUS H3MEPEHUSIX U
KOHTPOJIE TapaMETPOB TEXHOJIOTHYECKUX MAIIIHH.
-BJIAJICTh HAaBBIKAMH HCIIOJIB30BAHUS METOIOB U

After successful completion of the course, students
will be

-know the basic measurement methods; measuring
instruments and control parameters of technological
machines; ways to achieve the required accuracy.

-apply the acquired knowledge in measuring and
controlling the parameters of technological machines.
-possess the skills of using methods and measuring
instruments in practical activities.

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

Mertposorust ®oHe eJIley TeXHHUKAChIHBIH HEeri3ri
TYCiHIKTEpi. Onmey omicTepi MEH KypajaapblH
KIKTey. Oiey KypanJapblHbIH KYPBUTBIMBI KOHE

CpEICTB HU3MEpEeHnI B MPaKTUYECKON
JIeSTeIIbHOCTH.

OcHoBHbIE HOHATUSA METPOJIOTHH u
u3MepuTeNbHOW  TexHHUKH. Kiaccugukarms

METOJI0OB M cpeAcTB u3MepeHuil. CTpykrypa

Basic concepts of metrology and measurement
technology. Classification of methods and measuring
instruments. Structure of measuring devices and

oJIIey TYPJACHAIPYJIEpiHiH ojicTepl. Omiiey | u3MepuTeNnbHbIX  mpubopoB  u  mertonsl | methods of measuring transformations. Basic
KypaJlapbIHbIH HETi3ri METPOJIOTHSITBIK | M3MEPUTENIbHBIX TpeoOpa3oBanuii. OcHoBHble | Metrological —characteristics and  properties  of
cUMaTTaMajgapbl ~ MEH  KacueTTepi.  Oliey | MeTpPOJIOTHYEeCKUEe XapaKTePUCTUKU M CBOMcTBaA | measuring instruments. Errors of  measuring
KYpaJIapbIHBIH KaTeiKTepi. Ommiey | cpenctBs w3mepenuid. [lorpemnoctu cpencts | instruments.  Errors  of measuring  instruments.
KypaJIapbIHbIH KaTeJKTepi. bakpuiay | U3MepeHHIA. [MorpemHocTu cpencts | Evaluation of the statistical characteristics of the
HOTWOKEJIEPiHIH CTATUCTUKAIBIK CHIATTAMAIAPHIH | H3MEPEHHH. Ouenka craructuueckux | results of observations. A system for ensuring the
Oaranay. OummeM OipiiriH  KaMTaMachl3 €Ty | XapaKTEepUCTHK  pe3yibTaToB  HaOmoaeHwid. | uniformity of measurements. The use of computer
Kyiteci.  Ommey — kypammapeiHga — ecenrtey | Cuctema oOecredeHus equHCTBa m3Mepenwid. | technology in measuring instruments. Means of
TEeXHUKACchIH  KoimjaHy.  CbI3BIKTBIK  JkoHe | [I[puMeHeHWe BBIYMCIMTENBHOM TexHMkH B | measuring and controlling linear and angular
OYpBIIITBIK OJIIeMICpl eJliey jKoHe Oakpuiay | cpeactBax m3mepenuii. CpeactBa u3Mepenus u | dimensions.  Means  for  measuring  electrical
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Kypajqgapel. OJEKTp  I[IaMallapblH  eJIIeyre
apHajFaH Kypanngap. TemmeparypaHsl eJIieyre
apHairan Kypainaap. KeIcbIMabI >kKoHE CHUpeTyi
eJieyre apHairad Kypanaap. CyHbIKTBIKTap MEH
ra3fgapAblH ~ LIBIFBIHBIH  OJIIEyre  apHaJFaH
Kypannmap. Maccanappl, YakbITTbl, OYpPBIIITHIK
KBUIJAMIIBIKTBI, ~ KYLITEp MEH MOMEHTTEp.l
eJIIeyTe apHAJFaH Kypajaap.

KOHTPOJISl JIMHEWHBIX W YIJIOBBIX pa3MmepoB. | quantities. Means for measuring temperature. Means
CpenctBa Juis  u3Mepenus onekrpuueckux | for measuring pressure and vacuum. Means for
BEJIMYHH. CpencrBa JUIS usmepenus | measuring the flow of liquids and gases. Means for
temneparypel. CpeactBa Juisi  u3MepeHus | measuring mass, time, angular velocity, forces, and
naeneHuss u  pazpexxenms. CpezactBa s | torques.

A3MEpPEHHs] pacxoda JKUIKOCTEM H Ta30B.
CpenctBa Juisi W3MEpPEHUS] MacC, BpEMEHH,
YFJIOBOP‘I CKOPOCTHU, CHJT U KPYTAIIUX MOMCHTOB

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

Kypmanos A K.

Kypmanos A K. | Kurmanov A. K.




Mexanukanvix scyitenepoin, ounamuracwol/ [Junamuxa mexanuyeckux cucmem/ Dynamics of mechanical-ray systems

OKy maxcamol / Yueonas yenv/ Purpose

MEXaHUKAJTBIK Kyiemep 3JIEMEHTTEPIHIH
KCHICTIKTETl KOHE YaKBITTarbl ©3apa KO3FaJIbICHI
Ke3iHJIe ©3apa OpPEeKETTECYiH 3epPTTey

HU3Yy4UTH BSaHMOHCﬁCTBHC OJICMCHTOB
MCXaHUYCCKUX CHUCTEM IIpU HUX B3aMMHOM
NEpEeMCIICHUH B MTPOCTPAHCTBC U BPCMCHHU

to study the interaction of elements of mechanical
systems during their mutual movement in space and
time

Oxvimy namuoiceci / Pezyniemamut 06yuenus / Learning

outcomes

Kypersi CITTI KeliH
oiniManymbsuiap

- HETI3ri akcCHoMaappl, IMHaMHIKa TeopeMaiapbl MeH
3aHAbUIBIKTapbIH KOHE MaTCpUuAIAbIK HYKTCHiH
KO3FaJIbIC IPUHIMITEPIH Oiiy;

- MEXaHMKAIBIK  JKYHENepAiH  KO3FaIbICHIHBIH
i hepeHITnaNIBIK TEHIEYIEPiH KYpacTbIpy;

- MEXaHWKAIBIK KYHENepJiH KO3FAIBICHIHA TalIay

KYprizy;

asiIKTaraHHaH

- MEXaHWKAIBIK O KYMeNepAiH KYIITIK  ecemTey
JIaFIbUIApBIH MEHTEPY;
- aBTOKGJ'IiK TEXHUKACBIHBIH KOHCTPYKIUACBIH

KakcapTy OOMbIHILA YCBIHBICTAp 33ipIiey;

IMocae  ycmemHoro
o0y4aromuecs OyayT
-3HaTh OCHOBHBIE AKCHOMBI, TEOPEMBl U 3aKOHbI
JAVMHAMUKHU 1 IPUHIUIIBI IBUKCHUA MaTCpHaJ'ILHOﬁ
TOYKHU;

- cocTaBiiATh audQepeHmanbHbIe  YpaBHEHUS
JBIDKEHHUSI MEXaHMUECKHX CUCTEM;

- MNPOBOJUTH aHAIW3 JABWKXCHUA MCXAHUYCCKUX
CHCTEM;

-BIaICTh  HAaBBIKAMHU
MEXaHUYCCKUX CUCTEM,
- pa3pabaThiBaTh MPEJIOKEHHS TI0 YIIyUYIICHHUIO
KOHCTPYKLMH aBTOTPAHCHOPTHON TEXHUKH;

3aBepUIeHNs  Kypca

CHJIOBBIX pacueToB

After successful completion of the course, students
will be

-know the basic axioms, theorems and laws of dynamics
and principles of motion of a material point;

- to make differential equations of motion of mechanical
systems;

- to analyze the movement of mechanical systems;

-possess the skills of power calculations of mechanical
systems;

- develop proposals to improve the design of motor
vehicles;

Kypcmuin Kbickawia mazmynot / Kpamkoe codepacanue Kypca/

Course summary

MexaHUKabIK JKyienep ITWHAMHUKACBIHBIH HET13Ti
YFBIMJIApBI, aKCHOMallapbl JKOHE TeopeMaiapbl.
Cokkpl Teopwsichl. MeXaHUKaNbIK KyHelepaiH
MOTECHIIUANIBIK SHEPIUiAChl. MexaHHUKaIbIK KYHEHIH
TepOemici.  MexaHUKanblK  KyHere  apHaifaH
Hanambep npuHummi. KarTel aeHe KO3FalbICBIHBIH
epeKlIe J>KOHE >Kalmbl >karmaiiel ymin Huaepuwms
KYIITEPiHIH HEri3ri BEKTOPHI KOHE HETi3ri MOMEHTI.

Kunerocratnka omici. KosraiMalTBIH — OCBTIH
aifHanaceIHIA aifHanaThIH KaTThI JeHEHIH
TipeKTepiHjeri peaxusIapab AHBIKTAY.
AltHanmMansl JICHEH1H CTaTHUKAJBIK KOHE
OUHAMHUKAIBIK ~ Teme-TeHAIri  Typajibl  TYCIHIK.

MywMKkiH OonaThIH KO3FanblcTap npuHImI. MyMKiH

OCHOBHbIE TIOHSTHS, AaKCHOMBI U TEOPEMBI
muHaMukH MexaHndeckux cucteM (MC). Teopus
ynapa. I[lorenumnansaas sueprust MC. Konebanuns
MexaHuueckor cuctembl. [Ipuaiun [lamambepa
JUI. MEXaHUYECKOW CUCTEMBI. ['JIaBHBII BEKTOpP U
[JIaBHBII MOMEHT CWJI MHEpPLUM A YacTHBIX H
o01ero ciryyasi ABXKEHHSI TBEPJOTo Tesa. Meron
kuHeTocTaTuku. OnpenencHue peakiuii B 0mopax
TBEPIOTO  TeNla,  BPAIIAIOLIETOCs  BOKPYT
HENoJBWXHONU ocu. [loHsATHE O CTaTHYECKOM H
JTUHAMIYECKOM YPaBHOBEIINBAHUN
Bpamjaromierocss  tejga. IIpuHIMO  BO3MOXHBIX
MepEMEILICHUN. [Ipumenenue IpUHIUIA
BO3MOJKHBIX IIEpEMEUIEHU K IPOCTEHIIUM

Basic concepts, axioms and theorems of the dynamics
of mechanical systems. The theory of impact. Potential
energy of mechanical systems. Vibrations of the
mechanical system. The Dalembert principle for a
mechanical system. The main vector and the main
moment of inertia forces for the particular and general
case of motion of a rigid body. The method of
kinetostatics. Determination of reactions in the supports
of a rigid body rotating around a fixed axis. The
concept of static and dynamic balancing of a rotating
body. The principle of possible movements. Application
of the principle of possible movements to the simplest
machines. Application of the principle of possible
displacements to the determination of bond reactions of
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OonaThlH  KO3FalbICTAp NPHUHLMIIH KapamaiibiM | MammHaM. [IpuMeHeHHe TpHHIMIA BO3MOXHBIX | COMposite  structures. The general equation of
MalmMHaIapra KojjaHy. Kypama KypbeUIBIMIAapIbiH | EpeMEIICHHH K OMpEIeICHUI0 peakiuii cBsseit | dynamics.

OaliIaHBICTApBIHBIH ~ pEaKkLMsJIapblH  aHBIKTAyFa | COCTaBHBIX KOHCTpykuui. OOliee ypaBHEHHE
MYMKiH OOJIaTBhIH KO3FalbICTap MPUHLMUIIH KOJAaHY. | AUHAMUKH.

JlMHaMUKaHbIH KaJIbl TEHILYI.

bazoapnama scemexuici / Pykogooumens npozpammul/ Programme manager

Kypmanos A K. Kypmanos A K. | Kurmanov A. K.
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Mexanukanwik ycyitenepoi asmomammanovipy/ Aemomamuzayus mexanudeckux cucmem/ Automation of mechanical systems

OKy maxcamol / Yueonas yenv/ Purpose

TEXHUKA OHIpiciHIe KOJIIaHBIIATBIH
TeXHONMOTHUTBIK keninepai (ATXK) aBromaTTanabIpy
MoceJieNiepiH 3epaeney.

H3y4YHUTh BOIIPOCHI 1o aBTOMAaTH3aLUH
TexHonornueckux JUHUN (ATJI), mpumeHseMbIX
1P NIPOU3BOJICTBE TEXHUKH.

to study the issues of automation of technological lines
(ATL) used in the production of equipment.

Oxbimy namuoiceci / Pezynemamot 00yuenus / Learning outcomes

Kypersi CITTI asiIKTaraHHaH KeliH
oiniManymbsuiap

- ABTOMATTaH[BIPHUFAH TEXHOJOTHSUIBIK JKENIepAiH
KYPBUIBIMBIH, OanTayblH >KOHE TEXHHUKAIBIK KBI3MET
KepceTyiH Oiy;

- ABTOMATTaH[BIPHUFAH TEXHOJOTHSUIBIK JKENIepAiH
JKYMBICBIH TaJlay >KoHE JKyHeney;

- OKOHOMHKAIIBIK,  OJKOJOTHSUIBIK,  OJEYyMETTIK
IIEKTeyJAepAi ~ €CKepe  OTBIPBII,  TEXHUKAIBIK
OOBEKTUIeP/IiH, JKyHemep MeH  TeXHOJOTHSIIBIK
MPOLIECTEP/IIH AIEMEHTTEPIH J3ipIiey

- aBTOMATTaHBIPBUTFAH OHJIIPICTIK HKOHE
TEXHOJNOTHSIIBIK ~ TIPOIIECTEpAl  OacKapy IKyhelepiH
kobanayJplH  NPUHIMITEPIH,  OJICTEpiH  KOHE
JIOUEKTLUIIrH TYCIHIIPY

- TEXHUKAJBIK TAIlChIpMara COMKeC OHJIPICTIK >XoHE
TEXHOJIOTHSUIBIK ~ TIPOLIECTEP/li  aBTOMATTaH/ABIPBUFaH
Oackapy JKYHECIHIH OHTalIbl MOJICIIIH d3ipIiey

Iloce  ycnmemHoro  3aBeplieHHMsl — Kypca
o0y4aromuecs OyayT

- 3HaTb YCTPOWCTBO, HANAAKy M TEXHUYECKOE
o0ciTyXKMBaHUe ABTOMATH3UPOBAHHBIX
TEXHOJIOTUYECKUX JIMHUM;

- aHaJIM3UPOBAaTh M CUCTEMAaTH3HMpPOBaTh paboTy
ABTOMATH3UPOBAHHBIX TEXHOIOITMYECKIX JIMHU;
-pa3padaThiBaTh 3JIEMEHTHI TEXHUYECKUX
00BEKTOB, CUCTEM M TEXHOJOIMYECKHUX IPOLIECCOB
C YYEeTOM J3KOHOMHYECKHX, OSKOJIOTHYECKHX,
COLMAJIbHBIX OTPAHUYEHUM

- UHTEpPIPEeTHPOBATh NPUHIMIBI, METOIbl U
MOCJIEIOBATEIbHOCTh IPOEKTUPOBAHUS CUCTEM

YIpaBJICHUA ABTOMAaTU3UPOBAHHBIMU
MIPOU3BOJACTBEHHBIMU n TEXHOJIOTHYCCKUMH
mnponeccaMmm

-pa3pa6aTLIBaTL OINTUMAJIBHYKO MOZACIIb CUCTCMbI
ABTOMATU3UPOBAHHOT'O YIpaBJICHUA

MMPpOU3BOACTBCHHBIMU u TEXHOJIOTHYCCKUMHU
mnponeccaMmmu B COOTBETCTBUHU C TEXHUYCCKUM
3aJaHNEM

After successful completion of the course, students
will be

- know the design, commissioning and maintenance of
automated process lines;

- analyze and systematize the work of automated
production lines;

-develop elements of technical facilities, systems and
technological processes taking into account economic,
environmental, social constraints

- interpret the principles, methods and sequence of
designing control systems for automated production and
technological processes

-to develop an optimal model of an automated control
system for production and technological processes in
accordance with the terms of reference

Kypcmuin kpickawa mazmynot / Kpamxoe codepacanue kypca/ Course summary

Mamuna Kacayaarsl ABTOMATTaH/bIPbUIFaH
TEXHOJIOTHSUTBIK,  KEJUIepAiH Herisri OarbITTapshl.
Texuomorusmeik nporiectep ATXK. bemmektep meH
TopamnTap/sl OHJACYMIH OHIIPICTIK MPOLECTEPiH
aBTOMATTaHABIPY. KypacThIpyIblH TEeXHOJIOTHUSIIBIK
nporecrepid aBromarTaHapipy. ATXK kaHBIHIAFBI

OCHOBHBIC HampaBlieHUs] aBTOMATU3UPOBAHHBIX
TEXHOJIOTHYECKHUX JIMHUR (ATID) B
MAaIIMHOCTPOCHUU. TeXHOJIOIMYECKUE MPOLECCHI
ATIIL. ABTOMaTH3aIuA MIPOU3BOJICTBEHHBIX
MPOLIECCOB  00pabOTKM  JeTaieid W Y3JIOB.
ABTOMATH3allMs TEXHOJOTHYECKHUX IPOIECCOB

The main directions of automated technological lines
(ATL) in mechanical engineering. Technological
processes of ATL. Automation of production processes
for processing parts and assemblies. Automation of
technological assembly processes. Flexible Production
Systems at ATL.
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MKEM/Ii OHJIPICTIK XKyhenep.

cOopku. ['mOkuMe MPOU3BOJACTBCHHBIC CHUCTEMBI
(I'TIC) mpu ATIJL.

bazoaprama ycemexuici / Pykosooumenv npozpammut/ Programme manager

Kypmanos A.K.

Kypmanos A.K.

|

Kurmanov A. K.
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Mawuna sncacay ondipici yuiin Kazipei 3amanzot mamepuanoap/ Coepemennvle mamepuasl 0711 MAWUHOCMPOUmMenvHo2o npouzeoocmea/ Modern materials

for machine-building production

Oxy maxcamol / Yueonasn uenv/ Purpose

MarucTpaHTTapia MalllMHa >Kacayja 3aMaHayu
MaTepuanmapasl - Koigany, Kemik — KypanmapbiH
TeXHUKAIBIK TaiiamaHny cajachlHAa  YTHIMIBI
IIBIFBIHAAPMEH ~ MAaIllMHA  JKacayAblH  JKOFapbl

JCHTeHiH KoJilayFa OaFbITTaJiFaH FBUIBIMH JKOHE
KociOu OiLTiM MEH JaFabUIapibl, COHIAN-aK Kazipri
HaphIKTHIK OKaFfaimapaa KYMBIC icTeil Oimymi

(dbopMHpOBaHHE Yy MAariucCTPaHTOB HAyYHBIX U
npoeCCHOHANBHBIX 3HAHMH W HAaBBIKOB B
o0JacTH MPUMEHEHUST COBPEMEHHBIX MaTepHaioB
B MAaIlIMHOCTPOCHHH, TEXHIHUECKOHN SKCILTyaTaIliH
TPAHCIIOPTHBIX  CPEJICTB, HANpaBJIEHHBIX Ha
nojiepyKaHue BBICOKOTO YpOBHS
MaIIMHOCTPOCHHS TIPU PAMOHAIBHBIX 3aTparax,

formation of scientific and professional knowledge and
skills in the field of application of modern materials in
mechanical engineering, technical operation of vehicles
aimed at maintaining a high level of mechanical
engineering at rational costs, as well as the ability to
work in modern market conditions.

KQJIBIITaCTBIPY. a Takke YyMeHHs paboTaTb B COBPEMEHHBIX
PBIHOYHBIX YCIIOBUX.
Oxvimy namuoiceci / Pezynemamot 00yuenusn / Learning outcomes
Kyperbi coTTI asiKTaFaHHaH keiiin | [Tocie  ycmemrHoro  3aBepumieHusi  Kypea | After successful completion of the course, students
oiTiMaymbLIap o0yuauecsi OyayT will be
- maiifanaHy KacHeTTepiHiH OepiireH jaeHreddi Oap | -3HaTh  COBpeMeHHbIE  crmocoObl  monydenus | - t0 know modern methods of obtaining materials and

Marepraliap MEH OJlapJiaH >KacalFaH OyHbIMAAp/bI
alyJbIH ~ 3aMaHayd TOCULIEpIH, MaTepHaIapIbiy
KYPBUIBIMBI MEH KaCHETTEPiH; OYIbIMAAp/IbI Naiinanany
JKarIaibIHA Marepuajiiapia OonaThIH
KYOBUIBICTAp/IBIH MOHIH; OepiireH MillliH MeH cara
OemmexTepiH JalibIHAAay YIIH  JaldbIHIAMATApIbI
KIBIITAY  JKOHE  OHJCY  OMICTEpiH,  ONap/IbIH
TEXHOJIOTHSIIBIK SPEKIISIIIKTEPIH OLTy

- opTypni maiimanmaHy (aKTOpIapbIHBIH 9CepiHEeH
MaTepuaNiapAblH  KaW-KYHiH KoHe OemNmeKTepIiH
iCTeH IIBIFY ceOenTepin Oaranay xoHe Oonkay.

- OepureH  maijanaHy — KacWeTTepiHe — Kapai
JalbIHIAMATAPIBI ATy IBIH YTHIMIIBI 9ITiCIH TaHAAY

MaTepualoB W U3JeNUi W3 HHUX C 33JaHHBIM
YPOBHEM SKCIUTyaTallHOHHBIX CBOMCTB; CTPOCHHE
U CBOWCTBAa MAaTEpUANIOB; CYIIHOCTbH SIBJICHHI,
OPOUCXOJAIIMX B MaTephajgax B  YCIOBHSX
JKCIUTyaTalvn 17631 (SN 1207 METO/IbI
(hopmooOpazoBaHusi U 00pPaOOTKH 3aTrOTOBOK ISt
W3TOTOBJICHUSL JleTajeld 3alaHHOil ¢opmbl U
Ka4yecTBa, UX TEXHOJIOTUYECKNE OCOOCHHOCTH

- OIEHMBaTb M NPOTHO3UPOBATb COCTOSIHUE
MaTepHajJoB W MNPUYUH OTKAa30B JAeTallell mox
BO3/ICHCTBHEM Ha HUX Pa3INIHBIX
9KCIUTyaTallHOHHBIX (PaKTOPOB.

- BBIOMpATh paLMOHANBHBIA CHOCOO MOIY4YEHUs
3aroTOBOK HCXOJIS u3 3aJJaHHBIX
SKCIUTyaTal[MOHHBIX CBOMCTB

products from them with a given level of operational
properties; the structure and properties of materials; the
essence of phenomena occurring in materials in the
conditions of operation of products; methods of shaping
and processing blanks for the manufacture of parts of a
given shape and quality, their technological features

- to assess and predict the condition of materials and the
causes of failures of parts under the influence of various
operational factors.

- choose a rational method of obtaining blanks based on the
specified operational properties

Kypcmuiy Kbickawa mazmynst / Kpamkoe codepycanue kypca/ Course summary

Hactypii Metann KopeITnanapsl. Epekine kacuerrepi
O0ap Meramgap MeH Kopbeitnanap. Kepammukaibik

TpanuuuoHHbIE METaJUINYECKHE CILJIaBHI.
Metaiutel U CIUIaBBI C OCOOBIMH CBOMCTBAMMU.

Traditional metal alloys. Metals and alloys with special
properties. Ceramic materials. Composite materials.
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MaTtepuanzap. KoMmMmosmnmsiblk — MaTepuaaap.
YHTaKTHI MaTepHuaniap TEXHOJIOTHSACHIHBIH
epekmenmkTepi. Pe3enke. XKaOwbickak Marepuanmap.
[Inactukanbik Maccanap. Kexemai HaHOKYpPBUTBIMIIBI
MeTajnjap MeH KOpBITHajJapAbl alxy  oJicTepi.
HanoxypsuisIMap! YHTaKTapasl ainy omictepi. JKyka
KaOBIKTapbl ally dJicCi, CyOCTpaTKa *aybIH-IIAIIbIH.
CuHTeTHKAIIBIK aca KaTThl MaTepuanaap. XKaly yurin
KYpaJlIapeIHBIH Oipi CBEPXTBEPABIX MaTepualap.
Mertain xaberamap. MeTamt eMec xa0bIHaap.

Kepamuueckue wMartepuansl. KoMmo3uimoHHEIE
MaTepHabl. OcobeHHOCTH TEXHOJIOTHH
MOPOIIKOBBIX MarepuasioB. Pesunbl. Kiesiue
marepuansl. Ilmactuueckue wMaccel. MeToabl
MOJTyYeHUS 00BEMHBIX HAHOCTPYKTYPHBIX
METaJJIOB W CIUIaBOB. MeTOapl TOJXyYeHHS
HaHOCTPYKTYPHBIX IMOPOIIKOB. MeTo NOoaydYeHHs
TOHKUX IUICHOK, OCA&XKJEHHE Ha TIOJJIOKKY.
CHHTeTHYECKHE  CBEpPXTBEpIblE  MaTepHAIIbL.
[TokpeITHS ISl HHCTPYMEHTOB M3 CBEPXTBEPABIX
MaTepHasoB. Merannugaeckue TTOKPBITHSIL.
Hemerammaeckne TOKpPBITHSI.

Features of the technology of powder materials.
Rubber. Adhesive materials. Plastic masses. Methods
for obtaining bulk nanostructured metals and alloys.
Methods for obtaining nanostructured powders. Method
of obtaining thin films, deposition on a substrate.
Synthetic superhard materials. Coatings for tools made
of superhard materials. Metal coatings. Non-metallic

coatings.

bazoaprama sncemexuwici / Pyxosooumenv npozpammst/ Programme manager

Kypmanos A.K. |

Kypmanos A.K.

Kurmanov A. K.
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Foinvimu-3epmmey scane UHHOGAUUANBIK ICI YilbIMOacmulpy dcaHe ycocnapnay/ Opzanuszayus u nIAGHUPOSAHUE UCC/1€008AMENbCKON U UHHOBAUUOHHOIL
deamenvrocmu/ Organization and planning of research and innovation

Oxy maxcamol / Yueonasn uenv/ Purpose

MaruCTpaHTTapAblH FbIJIBIMU JYHUCTAHBIMbBIH

q)OpMI/IpOBaHI/IG Y MaruCTpaHToB HAy4YHOI'O

formation of a scientific worldview among

KaJIBIITACTRIPY. MHPOBO33PEHHS. undergraduates.
Oxbimy namuoiceci / Pezynemamot 00yuenus / Learning outcomes
Kyperbt coTTI asiKTaFaHHaH keiiin | [Tocie  ycmemHoro  3aBepumieHusi  Kypea | After successful completion of the course, students
oimiMmanymbuiap o0y4Jaroumecst OyayT will be

- mpobieManapasl KO KOHE IIeNTy Ke3iHAe FHUIBIMI
3epTTeyJiep calachblH/Ia KociOu OLTiMIII KoJIaHy;

- FBUIBIMH 3epTTeyJepi YHBIMAACTBIPYAbI OacKapy
TETITiH 33ipIey;

- FRUIBIMH 3€pTTEYIEPIiH THIMIUTITIH Oaranay omictepi
MEH eJIIIeM/ICPiH KOJIaHy;

- capanTaMaiblk Oaramay JKOHE HMHHOBALIMSUIBIK
mermiMaepai 0okay SmiCTepiH KOJIaHy;

- MTHHOBAIWWSIIBIK 3ePTTEYJICP/Ii JaMBITY IbIH KapyKbITbIK
TeTirin Oaranay;

- FBUTBIMH 3€pTTEYJIep KYHECIH YHBIMIACTBIPY

- IPUMEHSATH MPOQPECCHOHAITLHBIC 3HAHUS B 00JIACTH
HaY4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ Ipun IIOCTaHOBKE u
peleHnH podieM;

- pazpabarwiBaTh MEXaHNU3M
OpraHU3aLUeN HAyYHBIX UCCIEOBAHUIA;
-  [OpUMCHATb MCTOAbI W  KPUTCPUU  OLCHKU
3P PEKTUBHOCTH HAYIHBIX UCCIIEIOBAHH;

- TPUMEHSTh METOAbl OSKCHEPTHBIX OLEHOK U
MPOTHO3UPOBAHMUS HHHOBAILIMOHHBIX PELLIEHUIH;

- OlCHMBaTh (PUHAHCOBBI MEXaHW3M Pa3BHUTHS
WHHOBAaLIMOHHBIX UCCIIEIOBaHH;

- OpraHU30BLIBATH CUCTEMY HAYYHBIX I/ICCJICILOBEIHI/If/'I

YIIpaBJICHHS

- apply professional knowledge in the field of scientific
research in the formulation and solution of problems;

- develop a mechanism for managing the organization of
scientific research;

apply methods and criteria for evaluating the

effectiveness of scientific research;

- apply methods of expert assessments and forecasting of
innovative solutions;

- evaluate the financial mechanism for the development of
innovative research;

- to organize a system of scientific research

Kypcmuiy Kpickawa mazmynst / Kpamkoe codepacanue kypca/ Course summary

[ToHHIH moHI, MakKcaThl MEH MIHJICTTEpPi, OJapIbIH
MallliHa ’Kacay cajachlHbIH HpoOieManapbIMeH
OaiyraHpIChl. TBUIBIM  MEH  FHUIBIMH  OWJIBIH
JIAMYBIHBIH KBICKAIIIA TAPUXH OUYEPKi )KOHE OJNap.IbIH
HeTi3ri Ke3eHaepi. Mammna JKacayJJarsl
WHHOBaMsIap. TeOpHsUIBIK JKOHE 3KCIIEPUMEHTTIK
3eprTeysiep, ONapAblH Typiepi JKoHEe KOJJIaHy
mapTTapbl. 3epTTey ojicHamMachl MeEH aficTemeci
TypaJibl TYCIHIK. 3epTTeynepre NalbIHABIK Ke3iHaeri
YHBIMAACTBIPYLIBLIBIK ic-mapanap. FeuieivMu
3epTTeyNepAeri MojaeibaAeymiH peji. ['umoTe3aHbl
TYKBIpbIMAAy. MakcaTel MEH MIHIAETTEpi Typasbl
TYCIHIK, 3epTTey OarbIThIH TaHaay. KaTenep Typiepi.

IIpenmer, nenp 1 3324y JUCLHUIUIMHBI, UX CBSI3b C
npobiaemMaMu oTpaciu MalIMHOCTPOCHUSI.
Kpatkuit ncropudeckuil o4epk pa3BUTHS HAYKU U
Hay4HOM MBICIM W HMX OCHOBHBIE JTallbl
WNHHOBanMy B MalmMHOCTpOoeHUHU. TeopeTndeckue
U SKCIIEPUMEHTANbHbIE UCCIIEN0BAHMS, X BUIBI U
yci0BHs puMeHeHus. [lonsiTue 0 METON0J0THH U
METOJIMKE HcciaenoBaHus. OpraHu3allMOHHBIE
MEpOIPUATHS IIPU MOATOTOBKE K UCCIICJOBAHUAIM.
Pons MOZEIIMPOBAHUS B HayYHBIX
nccneaoBaHusXx.  POpMyJIMpOBKAa  TMIIOTE3BL.
[lonsTHe o nenu u 3agavyax, BEIOOpP HAINPaBIEHUS
nccnenoBannid. Buaer  ommbok. Bribop wm

The subject, purpose and objectives of the discipline,
their connection with the problems of the mechanical
engineering industry. A brief historical sketch of the
development of science and scientific thought and their
main stages. Innovations in mechanical engineering.
Theoretical and experimental studies, their types and
conditions of application. The concept of research

methodology

and methodology. Organizational

measures in preparation for research. The role of
modeling in scientific research. Formulation of the
hypothesis. The concept of goals and objectives, the
choice of research direction. Types of errors. Selection
and justification of the object and subject of the study.
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3epTTey 0OBEKTICI MEH CYOBEKTICIH TaHaay XoHe
Heri3aey. 3eprrey oNICTepiHiH XKiKTemyl. 3epTrey
KYpaJmapsl, KIKTEeNyi, TaHAAYbI. Fruteimu
3epTTeyjiepAe KOMIBIOTepAl Kongany. FouibiMu
3epTTeyJepai Kocnapiay, 6oinKay jKoHe aKmapaTThIK
KaMTaMachl3 eTy. OKCHEepUMEHTTIH (TOKipHOeHiH)
XKOocmapsl MEH cxeMachl. 3epTrey OOBEeKTici MeH
cyOBeKTiciHe ocep eTeTiH (akTopmapisl aHBIKTAY
XKoHe omapael Oaranay. llapamerprnepai Oaramay
omictepi. 3epTTey HOTIKENIEPIiH OHAEY IKOHE
pacimzey amictepi. HoTmxkenepaiH CeHIMILTIT jKoHE
KOPPeISIMSIIBIK  TAJAAYbl. 3epTTey HOTHIKENIepiH
OHJIIpICKE eHri3y TopTiOi. OHepKacinTIK KoHe
3UATKEPIIK MEHIIK OOBEKTiIepl. ©OHEpKACINTIK
XKOHE 3UATKEPIIK MEHIIIK TYpJiepi KOHE OJapIIbIH
KIKTeTyl. OHEPKACINTIK KOHE 3UATKEPIIIK MEHIIIIKKE
KOpray KykaTTapsl. MHkeHepmik  capanrtama.
[laTeHTTiK  Ta3ajblK,  MATEHTTIK  QOPMYIIIp.
Bacemmpik. KP  eHepraOwicTapra  eTiHIMIepi
pecimzey xoHe Oepy ToprTibi. JluneHsusutapael cary
JKOHE CaTBIII aly.

000CcHOBaHUE 00BEKTa U CYOBEKTa HCCIICAOBAHHUS.
Knaccndukanus METO/I0B HCCIICIOBAHUS.
Cpenctsa HCCIICIOBaHNA, KJTaccH(pHUKaITis,
BbIOOp. HcmonpzoBanne OBM mnpu  Hay4HBIX
HCCIIEeIOBaHMSX. [TnannpoBanue,
IIPOTHO3UPOBAaHHUE u nHGOPMALMOHHOE
oOecrieueHne HAy4yHBIX uccienoBanuid. [lmaH u
cxema odkcrnepuMmeHTa (ombiTa). BrigBieHue
(hakTOpoB, BIHSIOMNUX HA OOBEKT U CYyOBEKT
HCCIICIOBaHNUS M MX OLEHKa. MeToapl OLCHKU
napameTpoB. Metoasl 00paboTKH ¥ OpOpPMIICHHUS
pe3yabTaTOB HCCIeAO0BaHUU. J[OCTOBEpPHOCTh U
KOpPEJLIMOHHBIN aHanu3 pe3ynbTaTtoB. llopsook
BHCIAPCHUA PE3YIbTATOB Hccie10BaHusA B
npou3BoACTBO. OOBEKTHI MPOMBINUICHHOH H

HMHTEJUIEKTYaJIbHOM COOCTBEHHOCTH. Buast
MPOMBIIIEHHON 5 HMHTEJUIEKTYaJIbHOM
COOCTBEHHOCTH U MX Kiaccudukamnus. OXxpaHHbIe
JIOKYMEHTBI Ha MIPOMBIIIUIEHHYIO u

WHTEIIEKTYaJbHYI0 cOOCTBEHHOCTh. VIHKeHepHas
skcneptu3a. IlaTeHTHas 4YMCTOTa, MATEHTHBIN
dhopmyisip. IIpuopurer. [opsaok odopmnenus u
roayn 3asBoK Ha m3o0perenus B PK. IIponmaxka u
MOKYTIKa JIUIEH3UH.

Classification of research methods. Research tools,
classification, selection. The use of computers in
scientific  research.  Planning, forecasting and
information support of scientific research. Plan and
scheme of the experiment (experiment). ldentification
of factors affecting the object and subject of the study
and their assessment. Methods for evaluating
parameters. Methods of processing and registration of
research results. Reliability and correlation analysis of
the results. The procedure for implementing the
research results in production. Objects of industrial and
intellectual property. Types of industrial and intellectual
property and their classification. Security documents for
industrial and intellectual property. Engineering
expertise. Patent purity, patent form. Priority. The
procedure for registration and submission of
applications for inventions in the Republic of
Kazakhstan. Sale and purchase of licenses.
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