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No | [MoHHiH umki / [ToHHIH Kpeaut Kpickala aHHOTaLMs1/ [pepekBuzurrep/
Llukn araysbl /
JIACLIMTUTHHBI Hassanue nucumnauus / Name of the course Kpemmr Kparkas annorauus / [TpepexkBu3nThI/
/Cycle of the
course . Annotation Prerequisites
Credit
i 1 cemecTp /1 cemecTp / Semester 1
Tanpay Goiibinma komnonertrepl / Komnonentni o BoiGopy1 / Optional Components|
1 BIT/TK [laTeHTTIK-TMIEH3UATTBIK KbI3MET 5 Owneprabbicka  ©TiHIM  MaTepvaniapblH  OalblHIAY KoHe oJiapiawl | MeTponorus
BJI/KB [laTeHTHO-TMLIEH3HOHHAA AEATENIBHOCTD naTeHTTeY. ABTOPILIK KYKbIK 00BEKTICIHE KYKBIKTap/bl Tipkey TapTidi. | MeTponorus
BD/EC Patentandlicensingactivities ¥ATTHIK 3MATKepNiK MeHwik uHCTUTYTH («HHHUC» PMK). Ilatenttik | Metrology
KYKBIKTBIH OOBEKTijiepi.
[TporeseHHe MATEHTHOrO NOMCKA, COCTABJIEHHE 3aABOYHBIX MATEpHAIIOB
Ha M300peTeHHAd W WX naTeHToBaHMs. [TOpPAIOK perMcTpauuu mpap Ha
0OBEKT aBTOPCKOrO Npaea. HaumoHanbHLIH HHCTHTYT HHTEIUIEKTY AlbHOH
cobcrrenHocT (PITT «t HUMCy»). OObekThimaTeHTHOTOMpaBa.
Carrying out patent search, preparation of application materials for
inventions and their patenting. The procedure for registration of rights to
the object of copyright. National Institute of intellectual property (RSE
"NIIS"). Objects of patent law.
2 BI/TK MeTponorus canacsiHaa aBTOPJIBIK 5 "ABTOPJIBIK KYKBIK JkoHe cabakrac KyKkblkTap Typans" Kaszakcran | Merponorus
BJI/KB KYKBIKTap/lbl KOpray PecnyGnukachiHbIH - 3aHbl  MCTPOJIOTHS  CANACBLIHAAFbl  3MATKEpJiK | Merponorus
BD/EC 3amnTa aBTOPCKUX I1paB B 00JacTH MEHWIKTIK opray Tacingepi. KP 3usTkepiik MeHIIiKTi MeTponorusisik | Metrology
METPOJIOTHH KOpFayarkl ©3eKTi Macenenep.
Copyright protection in the field of Metrology 3akoH Pecry6nvkn Kasaxctad «O0 aBTOPCKOM MpaBe M CMEWkHBIX
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npasax» CrnocoObl 3alMTHl HHTELIEKTYanbHONH COOCTBEHHOCTH B
o0nacTi METPOIOTHIL. AKTYANLHLIC NPOOJEMbI TPU METPONOTHYECKOI
3alIMTE MHTENNEeKTYanbHoi cobcTtBeHHocTH B PKL

Law of the Republic of Kazakhstan "on copyright and related rights"
Methods of protection of intellectual property in the field of Metrology.
Actual problems in metrological protection of intellectual property in
Kazakhstan.

Tannay doiibina komnowerTrep 2/ KoMmouwenTsl no Buibopy 2/ Optional Components 2

3 BIT/TK
BJI/KB
BD/EC

MatMHa kacay KaciMOpbIHAAPLIH METPOJIOrHSIbIK
KaMTamachl3 ety

MeTponoruyeckoe
MaLIHHOCTPOEHUS
Metrological support of machine-building enterprises

obecrieyeHue  npeanpusTHil

2

Texuukansik Oakbiay npuHuMnTepi. MatinHa skacayaarbl  enuiey
AoHe Dakbliay Kypangapbi. Kojajauslctarsl @HUPICTI METPOJOTUAIBIK
KaMTamachl3 eTy.

[TpUHUMMBL  TEXHUHECKOTO  KOHTPOJS.
KOHTPOJISS B MallHHOCTPOEHHH.
NEACTRYIOUIErO NMPOU3BOACTBA.
Principles of technical control. Means of measurement and control in
mechanical engineering. Metrological support of existing production.

Cpenctea  M3MepeHMs W
Metponoruueckoe obecnedeHue

MeTponorus
MeTponorus
Metrology

4 BIT/TK
BJI/KB
BD/EC

Kaiita  eHney  eHipiciHiy
METPOOTUSAILIK KAMTAMACHI3 €TY

K3CIMOpbIHAApbIH

MeTtponoruueckoe  obecnedenue
nepepadaTbLIBAOMIMX NPOH3BOACTB

MpeAnpusaTH

Metrological support of enterprises of processing
industries

Tonblk WMkl eHepkacinTik - Kacinopweiiaapiaarsl MY OoiibiHina
KYMBICTAPALIH, Ma3MYyHbl (OHIMAI3ipney — wsiFapy). KacinopbiHHbIH
MCTPONOTHAIBIK KbI3METIHIH KYPbLIbIMBbI; METPONOTHSIbIK
GyHKUMANAPALL  OPBIHAAY — MEXAHM3MJEPi, APTYpJl  CaHaTTarbl
Kacinopsiiaap yuwid MY epexwenikrepi.

Conepxanuve pador no MO Ha NPOMBILLIEHHOM APELNPUATHH
noaHore uukna (paspabotka — BbIMYCK mpoaykuuu). CTpykTypa
METPONOrMYECKOi cykObl MPEANPHATHA (MEXaHH3Mbl BbINOJAHEHHS
MeTponorudecknx Qynkuuit, ocobernocTH MO s npeanpusThit
PasIHYHbLIX KaTErOPHIA.

The content of works on MO at the industrial enterprise of a full cycle
(development — production). Structure of metrological service of the
enterprise; mechanisms of performance of metrological functions,
features of MO for the enterprises of various categories.

MeTtponorus
MeTponorus
Metrology

Tanpay OolibiHia komnouertrep 3/ Komnoueutst no Bbibopy 3/ Optional Components 3

5 BII/TK
BJI/KB
BD/EC

}Kaua TEXHOJOTHAIAPAbl KOMMEPLIUANAHIBIPY
KOMMCleHa.JIM'BallHH HOBBLIX TEXHOJNOTMWA

Commercialization of new technologies

5

KazakctaH  PecnyOnukacbiHaarel — KOMMepUHsfaHAbIpY — Kyfeci.
TexHOMOTHANBIK — NaMy  KeHiHaeri  yiarTelk  aredrtrik.  Hawa
TEXHOJIOrUAIapibl 33ipiey KaHe eHrizy. OHLIPICTIK TeXHONOruANap/ibl
JaMbITY MEH KETILLIpY i Ka3ipri 3amaHfbl OarbiTrapbl.

Cucrema kommepunanusaunn B PK. HauuonanbHoe ArenrtcTBo no
TEXHONOMHYECKOMY pasBuTHio. Paspabotka u  BHeApeHWE HOBbIX
TEXHOJIOTHIA, CoBpeMeHHble HanpapneHus pa3BUTHA H
COBCPUICHCTBOBAHHUA TEXHONOTHI MpON3BOJICTB.

The system of commercialization in Kazakhstan. National Agency for

MeTponorus
Merponorus
Metrology
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6

technalogical development. Development and implementation of new
technologies. Modern directions of development and improvement of
production technologies.

BI/TK
BJI/KB
BD/EC

M HHOBaIMS B KKbI3METTI Aocnapiay KIHEC

yHBIMIACTBIPY

HHHHM;)OBZ]HHC W OopraHu3zauus WHHOBALLHOHHOMH

JECATCIBLHOCTH

Planning and organization of innovation activities

wn

HHH(]BH[U‘IHIih!K,Y,p}"i'j()I;‘IblllllJaTC()pHHHbiK,, BKC[ICPHMCH'I‘Ti!{ KAHe
TOKIPUOETTK-KOHCTPYKTOPIBIK HYMBICTAD. 3epTTeyiiH TaKbIpbiObIH,
MakcaThl  MeH  Minjerrepin  Herizmey. Kesedaeph  iopbiHaay,
OpbIHAAYIIbIIAD CEMUHAPIAPHl MEH KeHECTepiH OTKisy mep3imuepi,
keszeriep OOMBIHIIA HOTHKENEPIAl TaIKbiAy IKOHE KOPbITBIHILI
HATIKENEp.

Teoperuueckue, 93KCMEPHMEHTANBHBIE M OMBLITHO-KOHCTPYKTOPCKHE
paboTel Mo co3gaHuio HHHOBaUMU. ODOCHOBAHME TEMbI, LENH H 3a1ay
uceneoBanus. CpoKH BLIMOJHEHUS TAnoB, NPOBCACHUS CEMUHAPOB H
COBELIAHHHA McnoaHuTenei, obcyKaeHHe pe3yNbTaToB MO 3JTarnaM U
MTOrOBbIE PE3YJILTATHI.

Theoretical, experimental and development work to create innovation.
Substantiation of the theme, goals and objectives of the study. Terms of
implementation of stages, seminars and meetings of performers,
discussion of results by stages and final results.

MeTtponorus
MeTtponorus
Metrology

2cemectp /2cemectp / Semester 2

KOO komnouenti / BY3oBeknii komnounent / Universitycomponent

KIT SKOOK
[T /BK
PD /UC

MeTpoaorus naMmybiHbIH Ka3ipri 3aManrsl
acnekrinepi/

CoBpemeHHbIe ACNEKTLI PA3BUTHS METPOSIOT K/
Modern aspects of development of metrology

>

Kazipri  yakuITThIH  MATEPHANIABIK  KaXETTINIKTEpiHe, KOFamibIK,
MOJICHH CYPAHLICTAPLIHA JKayan OepeTiH MEeTPONOrus J1aMYbiHbIH
Kasipri 3amaurbl acnekrinepi. Oniiey A2Mirid aubikrTay dAicTepil,
OipaiKTi KaMTaMacel3 eTy Heri3fnepiH azipsey. JTanoHpap MeH YArifi
aJiley KypaiiapbiH Kypy.

CoBpemeHHbIe  ACMEeKThl  Pa3BUTHS  METPOJIOTHH,  OTBEHANOLIME
MaTePHANLHBIM  NOTPeOHOCTAM,  OOLLECTBEHHbIM,  KYJIbTYPHbIM
3anpocaM Hacrosuiero spemeHu. PaspadoTka MeTO0B onpeneyieHus
TOYHOCTH M3MepeHui, ocHOB obecnevcHus enuHcTBa. (Co3naHKe
JTAJIOHOB M 00pa3LLOBLIX CPEJACTB M3MEPEHUIL.

Modern aspects of the development of Metrology that meet the
material needs, social and cultural needs of the present time.
Development of methods for determining the accuracy of
measurements, the basics of ensuring unity. The establishment of
measurement standards and reference measuring instruments.

MeTtponorus
Merponorus
Metrology
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8 | IIITK
[1JUKB
PD/ EC

T;mmwﬁoi‘imnlua KOMITOHETTTE

3epTxaHanapia ey canachblH KaMTaMackl3 ety
ObecneucHue KauecTBa H3MepeHHii B ntabopatopusx
Quality assurance of measurements in laboratories

3

p / Komnouenrtet 1o seibopy / Optional Components

Ouney1iH  UIbIHANBIIBIFLL MeH OOBEKTHBTINIMH KAMTAMAchl3 eTy.
Onwey HatumeciH oHe oHwH  Oenricizmirin  Garamay. Kipic
laMaliapbliH AaHE ONIAPAbIH, CTAHAAPTTLL aybITKYJapbid (Oenricizmik)
baranay.

OGecrieueHne  J0CTOBEPHOCTH W OOBEKTHBHOCTH
OueHuBaHue pe3yibTaTa W3MEPCHHH 1
OueHka BXOAHBIX BENHYMH M HX
(HeonpeneneHHOCTEIH).

Ensurin gthereli ability and objective ity of measurements. Evaluation
of the measurement result and its uncertainty. Estimation of input
values and their standard deviations (uncertainties).

U3MEPEHUIA.
€ro  HeomnpeaeNIeHHOCTH.
CTAHAAPTHBIX  OTKJIOHEHMI

Metponorus
Metponorus
Metrology

9 | II/TK
KB
PD/ EC

HCO/MBK 17025 MEMCT-ka calikec chiHAY XKIHE
kauOpiiey 3epTxasanapblH aKKpeanTTey

AKK[)CIIH'Ia[lHﬂ HCIILITATCIIbHBLIX H KaﬂM6p080‘le]X
Jaabopatopuii cornacto F'OCT UCO/MDK 17025

Accreditation of testing and calibration laboratories
according to GOST ISO/IEC 17023

CplHak  KoHe  Kanubpisiey  3epTXaHalapblHblH — Ky3bIpEeTTifiriHe
KOABUIATBIH Kannsl tanantap. CelHak, kanubprey sKaHe kanudpney
3epTXaHanapbiH  (OpTanbiKTapblH) akkpeautrey pacimi. Kasakcrau
PecnybnukachblHbIH aKKPEANTTEY OPraHbiHbIH KYPbIIbIMbI.

Obwue  TpedoBaHMA K  KOMIETEHTHOCTH  HCTBITATENBHBIX U
KaJIMOPOBOYHKIX naboparopwuit. IMopanok aAKKpeauTaLnK
HCTIbITATENBHLIX,  MOBEPOYHBIX W KalHOPOBOUHBIX  sabopatopuil
(uentpos). CTpyKkTypa oprana no akkpeaurauuu PK.

General requirements for the competence of testing and calibration
laboratories. Accreditation procedure for testing, verification and
calibration laboratories (centers). The structure of the accreditation
body of the Republic of Kazakhstan.

MeTtponorus
MeTtponorus
Metrology

Taupay oiibinua komnoderTTep 2/ KoMnodenTs! n

0 BeIBopy

2/ Optional Components 2

10 | TT/TK
/KB
PD/ EC

PedepenTtrik anictemenep
PedepenTthbie MeTOMHKH
Reference techniques

3amaHayu Karunanap, ejuey a[icTepi MeH Kypalldapbl, ChiHAY KoHe
Dakbinay Kypanjiapbl. 3aMaHayH TEXHMKA MapKi KoHE ChiHaK xababirbl,
ONap/kIH IJULITTH KaHe 1ypbIc nainananbinybid daranay.
CoBpemeHHbIE NPHHLMMBL, METOALI W CPEACTBA MIMEPEHHUIT BETHUHH,
CPeiCTBA MCMbITAHUA M KOHTpoJs. CoBpemeHHbli napk npudopos w
HCTILITATENBLHOTO 000PYAOBAHHA, OLIEHKA TOYHOCTH H MPABHILHOCTH
MX HCMOJB30BAHHA.

Modern principles, methods and means of measuring quantities, testing
and control. Modern fleet of devices and test equipment, evaluation of
accuracy and correctness of their use

MeTtposnorus
MeTponorus
Metrology

[ | Im/TK
MJVKB
PD/ EC

Onwey asicTeMenepid arrectaTray
ATTECTALNA METOIHK H3MEPEeHHUIT
Certification of measurement techniques (methods)

Onwey  aaictemellepiH  o3ipiiey  koHe  arrectarray.  ©Onuiey
apicremenepin Koaaany 1aptidl. OOX merposorusisik Gakbinay.
Pa3zpadoTka u aTTecTalms MeTOANK uaMepenuii. [Topaiok npUMeHeHus
METOAMK u3MepeHuit. MeTponoruyeckuit kontpons 3a MBH.
Development and certification of measurement techniques. The order

MeTtponorus
MeTtponorus
Metrology
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of application of measurement techniques. Metrological control of
measurement procedures.

Jcemectp /3cemectp / Semester

KOO komnouenTi / BY3oseknii komnoHenT / Universitycomponent

12 | KIT/2KOOK DTaNoHAbIK 0a3aHbl AaMbITY 5 Kaszakcran PecnydimkaceiHbiH aknapartsik 0aszacel. Onuenm Oipairid | Metponorua
I /BK PazsuTie 31anoHHo 0asbt KamTamachels  CeTYJMIH  MeMJeKeTTiKk  kyieci.  PecnybGnukaubin | Merponorus
PD /UC Development of the reference base HOpMaTHBTIK  0a3zachbiH  CaHABIK JKAHe canaibl  JaMbITy KoHe | Metrology

KETIAIpY.
DtanonHas Oaza PecnyOnuku Kazaxcras. ['ocynapcteeHnas cucteMa
obecnevennst eauucrea  w3mepenuit (I'CH). KonuuectBeHHoe
KauecTBEHHOE Pa3BUTHE W COBEPLICHCTBOBAHME 3TANOHHOH Oasbl
pecnyOnuKH.
Reference base of the Republic of Kazakhstan. The state system of
ensuring the unity of measurements (GSI). Quantitative and qualitative
development and improvement of the reference base of the Republic.
Tawnaay 6oiibiHwa komnouertTep / KoMnouentnt no Beidopy / Optional Components
Tanaay Goiibinma komnouertTrep 1/ Komnonenrst no se16opy 1/ OptionalComponents |
3 KIT/ TK Jlucnepcuanslk Tannay Herisaepi 6 Jucnepcerik tanaay typaisl Tyciuik. Jledreiinep OoiisiHuia ceiHaynap | Metposorus

I /KB OCHOBbI AHCMEPCHOHHOTO aHANU3a canbl Oipaeil Goaran kesje Oipdaxropnel aucnepcusaabik tangay. Eki | Metponorus

PD/EC Fundamentalsofvarianceanalysis hakTopibl kaHe Kon (GakTopibl TANayAap Typaibl TYCIHIK. Metrology
[Touwstue o JHCTIEPCHOHHOM aHanuse. OnnodarkropHblii
AMCIEPCHOHHbBIH  aHAU3 NPU  OJMHAKOBOM YMC/E WCMbITAHWHA Ha
vposHsx. [Tousitue 0 1BYX()AKTOPHOM 1 MHOrOQaKkTOPHOM aHanu3ax.
The concept of analysis of variance. Single-factor analysis of variance
with the same number of tests at the levels. The concept of two-factor

) and multivariate analysis.

14 | THI/TK KypanmapblH canbiCThIpbin TEKCEPY KoHE Kanudpaey 6 Ouiey woHe ChlHAY HATWKEIepiH CTATHCTHKANLIK owiey atictepid | Metponorus
IJI/KB HATIKENepiH MaTEMaTHKAIbIK OHIEY seprrey. Konuie CHI3BIKTBIK Koppensius wmoneni sMeH  ynectipy | Metposorus
PD/ EC Marematuueckas o0padoTka pe3yibTaToB NOBEPKH W napameTprepid cTaTHCTHKANbIK Oaranay. Metrology

KanMOpOBKH M3yuenne  MeTOMOB  cTaTHCTHUecKoil  00paboTku  pe3yabLTaToB
Mathematical processing of  verification and u3MepeHuii 1 ucnbiTanuil. CTarucTHyeckas OleHKa  napameTpos
calibration results pacnpeneneHns U MOIEIH MHOMKECTBEHHOH JIMHEIHHO Koppensumu.
Study of methods of statistical processing of measurement and test
results. Statistical estimation of distribution parameters and multiple
linear correlation model
Tanaay Goiibinma komnouertTrep 2/ Komnouenrsl no Beibopy 2/ OptionalComponents 2

15 | IH/TK CalbICTbIpbIL TEKCEPY HKoHe Kanubpney 3 CanblcThipsIll TEKCEpY JKoHe kanubdphey onpicTepin Tekcepy yuin [ Merponorus
JI/KB ajicremenepiH. enweyli OpbIHAAY QaicTeMenepiH MOCT HWCO/MDBK 17025 craupapTeiHbIH, - Herisri - tananrtapel. | Metponorus
PD/ EC BaNMAaUMsNay KanuGpney oamicTepiH Tekcepy YWwiH 3epTxadamed a3ipnedreH | Metrology

Banupauus metoauk

MOBEPKH M KanubpOBKH,

pacimiepre koiibuiatbii Tanantap. Kanubpney opicrepin Tekcepy
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METOIMK BBITIOJHEHUS M3MEpEHHMI axicTepi.

Validation of verification and calibration procedures, Ocnoruble  Tpeboanus  craupapra ['OCT MCO/MBK 17025 «

measurement procedures BalMiaLMA  METOAMK 1NOBepkd W KanuOpoBku. TpeboBaHus K
pazpadotandblM  aadopatopuedl npoueaypaM BaWJALMKU METOJHKH
kanudpoBkK. CriocoObl BIMAALMK METOAUKH KUTHOPOBKH.
The main requirements of GOST [SO / IEC 17025 to the validation of
verification and calibration procedures. Requirements for laboratory-
developed procedures for validation of calibration procedures. Methods
of validation of calibration methods.

16 [M/TK CanbICTBIPLIN TEKCEPY MEH Kanudpaeyin S Kazakctannarsl  Tekcepy  aHe  kanudpney  kyileci. ©nuwey | MeTtponorus
/KB KongaHGabl, HOPMaTHBTIK JKaHE aJlicTeMeniK HaTHKenepiH kanaranay ooiibiHiia MIIAK casicatel. Metposorusibik | Mertposorus
PD/EC acneTinepi acrnanrapis! TeKcepy KMiNiriH - aueikray  OoiibiHma  MO3M | Metrology

YCbIHBIMAAPbI.
[lpuKanHble, HOPMATHBHBIE H METOAHUECKHE Cucrema nosepkd v kannOposku B Kasaxcrane. [Monuruka MJIAK no
) I NPOCAEHKHUBAEMOCTH Pe3yNbTaTOB Mimepenuil. Pexomennaunn MO3M
ACMEeKTLI MOBEPKH H KaTMOPOBKY _
M0 Orpee/eHHIO YaCTOTh MOBEPOK METPOJIOIUUECKUX NPUBOPOR.
. ) . . Verification and calibration system in Kazakhstan. ILAC policy on
Applied, regulatory and methodological aspects of . ) ) . -
: . . e traceability of measurement results. OIML recommendations for
verification and calibration determining the frequency of metrological instrument inspections
Tannay Goiibinma komnouertrep 3/ Komnouentst no Beibopy 3 / OptionalComponents 3

17 MIVTK HCO/MDBK 17043 MEMCT - ka calikec 6 BGimikTinikTi  Tekcepy oKyprizyre KOHbUIATBIH Herisri Ttanantap.. | Merponorus
ITJI/KB 3epTXaHAAPATbIK CANLICTBIPYIAP KYPrizy binixrinikti Texcepy Garmapnamanapbi a3ipney. CoeiHay skaHe enuiey | MeTtponorus
PDLEC [TpoBeeHHe MekIaBOPATOPHBIX CHUSHHUIT B QAICTEPIHIH THIMAUNIT MEH CANIBICTBIPMAIBIFbIH Oenriney. Metrology

cooTBeTcTEMH ¢ FOCT UCO/MDK 17043 OcnosHble TPeOOBAHHS K NPOBEJICHUIO MPOBEPKH  KBanuduKaimi,
. . . Paspaborka nporpamMm  nNpoBepkH  KBanudukauvu. YCTaHoBIeHUE
Conducting inter laboratory comparisons in 3(MOEKTUBHOCTH 1t CPABHUMOCTH METO/I0B HCTILITAHUIT 1 H3MepeHnil.
accordance with GOST ISO/IEC 17043 The main requirements for the qualification test. Development of
qualification testing programs. Establishing the effectiveness and
comparability of test and measurement methods.

18 MIVTK Onuieynepain KajaranaHybl 6 Onuiey HaTHIKENEPIHIH METPONOTUANBIK KalaranaHybl. MeTtponorus
IMJI/KB BIPM Gakeinay Tizberi. Onwemuin Senricizairi. MetpoJiorus
PD/ EC ITpocnexkuBaeMoCcTb M3MEpPEHHi Metrology

MeTtponoruueckas npocieKUBaEMoCTh Pe3ylbTaToB H3MEPEHHIT.
Traceability of measurements Lens npocnexusaemoct BIPM. HeonpenenenHocTs nsmeperus.

Metrological traceability of measurement results.

The traceability chain BIPM. Measurement uncertainty.
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Kadenpa oTbipblchbiH/1a KAPACTBLIPLULALI 33He OeKiTLIA
PaccMOTpeHO W yTBEpIKACHO Ha 3acefaHum Kadeaps
Considered and approved at the meeting of the department
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