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Mertponorus
Mertponorus
Metrology

By Kypc MeTpoONOTHMSHBIH MOHIH, MakcaThlH 3epTTeyre apHaimran.  Kypc
(GU3MKAJBIK JKOHE (U3MKANBIK eMec Inamaiapibl, (QU3UKaIbIK IIamanapblH
CHUIIaTTaMaJapblH, Herisri OipiikTepni (Y3bIHIBIK, calMak, YakbIT, TEMIEparypa),
KocbIMIa Oipniktepai (ka3blk OypbIlI, JeHe OYpBIMIbI), TYBIHABI OipIiKTepIi
(KWK, KyII, KbICBIM, OJHEpPrus, KyaT), JTAJIOHAApIBI, 6JIIey KypajlapblH,
eJIIey/li OpBIHZAAY SJiCTEMENEpiH, METPOJOTHSUIIBIK epexenepai Oy3FaHbl YINiH
KayalKepIIUTIKTI KapayFa apHaJiFaH.

JaHHbIi Kypc IpenHa3HayeH [UIsl W3Y4eHHs  CYIIHOCTH, NpeaMeTa, Leled
Metponorun. Kypc TOCBSIIEH paccMOTPEHHIO (DM3HMUECKMX M HePU3NYecKux
BEIMYMH, XapaKTEPUCTUK (HU3WIECKUX BEIWIMH, OCHOBHBIX CIWMHHMI (IJIMHB,
Macchl, BpPEMEHM, TeMmIeparypa), JONOJHMUTENBHBIX eIUHHIl (IUIOCKOTO YIJIa,
TEJECHOTO yIJyia), TPOU3BOAHBIX €IUHUI] (4acCTOTHI, CHUJIBI, JaBICHHUS, DHEPTHH,
MOIIIHOCTH), 3TaJIOHOB, CPEJCTB H3MEPEHHH, METOIUK BBIOJHEHUS H3MEPECHMH,
OTBCTCTBCHHOCTHU 3a HAPYIICHUE MCTPOJIOTUYCCKUX TTPABUJIL.

This course is designed to study the essence, subject, goals of Metrology. The
course is devoted to the consideration of physical and non-physical quantities,
characteristics of physical quantities, basic units (length, mass, time, temperature),
additional units (plane angle, solid angle), derived units (frequency, force, pressure,
energy, power), standards, measuring instruments, methods of measurement,
responsibility for violation of metrological rules.

3 |BIITK
Bl KB
BD EC

OnmIeyaiH KaJbl TEOPUICH
OO01mast Teopus H3MEpPEHUH
General theory of measurements

Byn kypc emmeyniH skanmel 3aHIapsl MEH €pexelepiH, eJIeyilll akmaparneH
JKYMBIC 1CTEY epEKINENIKTEPiH, OIIIey HOTIKENCepiHiH ASMAIri, ITYPBICTHIFEI MEH
HIBIHAMBUIBIFBL  TANANTApbIH 3epTTeyre apHanraH. Kypc TepMUHIEpHi KoHe
aHBIKTaMaJIap/Ibl, HET13T1 (PU3UKAJIBIK IIaMaIaP/Ibl, KE3CHCOK IaMaiap bIH Tapary
3aHJIBUIBIKTAPBIH KapacThIpyFa, JKYHell )KoHe epecKen KaTeaikTep i OoapipMayra,
CEeHIMJII MHTEpBalap/bl aHBIKTayFa, IIKananapibl, eJIIeMAEpIiH Typiepi MeH
KaTeNIKTePiH KIKTeyre apHaIFaH.

JlaHHbI# Kypc NpeqHa3HaueH Ui U3YYeHHs] OOLIMX 3aKOHOB M MPaBHI U3MEPEHHH,
ocoOeHHOCTEH oOOpamieHusi ¢ W3MEpHTeNbHON uH(popMaluel, TpeOoBaHUN
TOYHOCTH, TPaBHJIBHOCTH M JOCTOBEPHOCTH pE3yJbTaToB u3MepeHuil. Kypc
TIOCBSILIEH PACCMOTPEHUIO TEPMHUHOB M OIPEAEICHHH, OCHOBHBIX (PH3NYECKUX
BEIMYMH, 3aKOHBl pacHpeNeNieHHus CIy4alHbIX BEJMYUH, HCKITIOUEHHIO
CUCTCMATHYCCKUX H pr6BIX HOFpeIHHOCTeﬁ, OINPCACIICHUIO JOBCPUTEIIBHBIX
HWHTEPBAJIOB, KJIAaCCHU()UKAITUH IITKAJI, BUJIOB U IOTPEITHOCTEH N3MEpEeHNUH.

This course is designed to study the General laws and regulations of measurement,
features of the treatment of measurement information, the requirements of

® EHY 708-01-19 Karaznor qucuuiuivg mo oopa3oBarenbHOM mporpamMmMe. M3nanue BTopoe




accuracy, correctness and reliability of measurement results. The course is devoted
to the consideration of terms and definitions, basic physical quantities, laws of
distribution of random variables, elimination of systematic and gross errors,
determination of confidence intervals, classification of scales, types and errors of
measurements.

4 | BOTK
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Konan6ansr meTponorus
[pukiagHas MeTpoIoTUs
Applied metrology

By Kypc TeOpHSUIBIK METPOJIOTHSHBIH o3ipieMelNiepiH JKoHEe 3aHHaMaJbIK
MeTpoJIOTHSHBIH =~ epeeNiepiH NPaKTUKAIBIK KOJJaHy MaceJelepiH 3eprreyre
apHanraH. Kypc einey oicTepid Kypy *oHe JKEeTUIipy, oJIey AJIIriH apTThIpy,
STaNIOHAAPABI KYPYIBIH IPHHINNTIK HETi3epiH KaiTa Kapay, OapibIK CaTbICTHIPHITT
TEKCEPy JKYMBICTAPbIH TOJIBIK AaBTOMATTaHIBIPY, JTAJOHHAH OJIIEMHIH MXYMBIC
KypajmapblHa IONIIriH a3 J>KOFaITyMeH Oipiik MemmepiH Oepy omictepi MeH
KYpaJIapblH 33ipiey, 3aTTap MEH MaTepHaIapAbIH KacHeTTepi MEH KypaMbIHBIH
CTaHIAPTTHl YATUIEPIH [aMBITY MXOHE KETUINIPYy MocelelepiH KapacThIpyFa
apHaJIFaH.

JlaHHBI KypCc TpeAHa3HaueH MAid H3y4YeHHUS BOIPOCOB  MPAKTHYECKOTO
NPUMEHEHHsT  pa3pabOTOK  TEOPETHYECKOW  METPOJOTMH W TOJOXKEHHH
3aKOHOJATeNbHOW MeTponoruu. Kypc — mocBsilieH pacCMOTPEHUIO BOIPOCOB
CO3/IaHMsI U COBEPIICHCTBOBAaHMS METOIOB H3MEPEHHH, MOBBIIIEHUS TOYHOCTH
W3MEpPEeHNH, NepecMOoTpa NPHHIUINAIBHBIX OCHOB CO3/aHHS ATAJIOHOB, MOJHOU
aBTOMATH3aLlMK BCEX I[OBEPOUYHBIX paboT, pa3pabOTKM METOAOB W CPEACTB
nepefadyn pasMepa €AMHMIBI OT STajloHa pabouynM cpeacTBaM H3MEpEeHHH ¢
MHUHHAMAaJIbHOM NOTEpEeH TOUHOCTH, Pa3BUTHIO U COBEPIICHCTBOBAHHIO CTAH/IAPTHBIX
00pa3I0B CBOMCTB M COCTaBa BEIIECTB U MAaTEPHUAJIOB.

This course is designed to study the practical application of the development of
theoretical Metrology and the provisions of legal Metrology. The course is devoted
to the issues of creation and improvement of measurement methods, improving the
accuracy of measurements, revision of the basic principles of creating standards,
full automation of all verification work, development of methods and means of
transferring the unit size from the standard to working measuring instruments with
minimal loss of accuracy, development and improvement of standard samples of
the properties and composition of substances and materials.

3cemectp /3cemectp / Semester 3

YKOOK
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duszuka
duszuka
Physics

By xypc ¢u3ukaHbl ipreii FBUIBIM, KO3FAIIBICTBIH Kai —KYHi MEH CHIIATTaMachl,
MaTepUANABIK HYKTCHIH KHHEMAaTHUKACBHI, KO3FAIBICTBIH TOYEIJCI3IK MPUHIIHI,
aifHaIMamBl KO3FalbIc KMHEMATHKACHl, IWHAMHKA PETiHAe OKyFa apHaiFaH. Kypc
HWHEPISUIBIK JKYWeH1 caHay, ['anniesHbIH canbICTBRIPMABIK MpHUHIUMIIH, Hpi0TOH
3aHIApPBIH, UMIIYJIBCTI CaKTay, KHHETHUKAIBIK JHEPTUSHBI, MOTEHIMAJIBIK
SHEPTHSHBI, MOTEHIMAIIBIK OJHEPTrHUs MEH KYII apachblHIaFrbl OailIaHBICTHI,
MEXaHMKaJbIK YHEPTUsIHBIH CaKTally 3aHIapblH KapacThIpyFa apHaJFaH.

I[J'IH YyCHI€HOTr0 OCBOCHUA
JUCHUITIIINHBI HGO6XOHI/IMO 3HaHUC
MaTEMaTUKU cpenHeﬁ IIKOJIBbI
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JaHHbI Kypc npenHa3HauyeH Ui M3y4yeHHs (QU3MKH Kak (yHIaMeHTaIbHOU
HayKH, COCTOSIHUS U OINHUCaHME IBIDKEHHs, KMHEMAaTHKU MAaTepUalbHOM TOUKH,
MIPUHIUIA HE3aBUCUMOCTH JIBUKCHUS, KMHEMAaTHUKU BpPaIaTelIbHOTO ABUXKEHUS,
JuHaMuku. Kypc MOCBSIEH pacCMOTPEHHIO  HHEPIMATIbHBIX CHCTEM OTCYETa,
MIPUHIUIA OTHOCUTENbHOCTH [anmunes, 3akoHOB HbloTOHA, 3ak0Ha CcOXpaHEHUsS
HMIIyJbCca, KHHETHYECKOW DSHEpruM, IOTEHIMAIBHON JHEpPruu, CBSA3U MEXAY
MOTEHLUAJIbHON SHEPTUEN U CUIIOH, 3aKOHA COXPAHEHUSI MEXaHUYECKOW DHEPTHHU.

This course is designed to study physics as a fundamental science, the state and
description of motion, the kinematics of a material point, the principle of
independence of motion, the kinematics of rotational motion, dynamics. The course
is devoted to the consideration of inertial reference systems, the principle of
relativity of Galileo, Newton's laws, the law of conservation of momentum, kinetic
energy, potential energy, the relationship between potential energy and force, the
law of conservation of mechanical energy.

KOOK
BJl BK
BD UC

JKorapel MaTemaTHKa
Bricuias marematuka
Higher mathematics

Byn kypc MaremaTHKalblK ~CTAQTHCTHKA, IpIKTEYy, BapHUalMsUIBIK  JKOHE
CTaTHCTHKAJBIK KaTapjaplbl, JSpeXkKEeHi, penpe3eHTaTHBTUIIKI, TapajayJIblH
TaHAaManbl (QYHKUUSICHIH, THUCTOTPAMMAaHBI, JKHIMIK JHANa30HBIH 3epTTeyre
apHanrad. Kypc CEHIMIINIK BIKTUMAJIIBIFBl MEH CEHIMALUIIK apajbIFbIH, OPTAIBIK
CTAaTHCTHKAHBl MalJanaHa OTBIPHI  apaliblK  Oaranayjbl, CTATHCTHKAJbIK
TUIOTE3a1ap, MaHBI3AbUIBIK JCHreli, OpTalla KaJbINThl YJTUIEP/l CANBICTHIPY,
JICTIEPCHSLITAP/IbI CABICTBIPY/IbI KAPACTHIPYFa apHAaJIFaH.

JaHHbIll Kypc NpeaHa3sHaueH Ul M3ydeHUs 3a/ad MaTeMaTU4eCKOM CTaTUCTUKH,
BBIOOPKH, BAPHAIIMOHHOTO M CTATUCTHYECKOTO PSI0B, paHra, penpe3eHTaTHBHOCTH,
BBIOOPOYHON (YHKITMH pacIpenesieHus], THCTOrpaMMBI, MOJMroHa wactor. Kypc
MIOCBAIIEH PACCMOTPEHUIO  JOBEPUTENIFHOW BEPOATHOCTH M JOBEPHUTEIHHOTO
UHTEpBaJia, UHTEPBAIBHOTO OLIEHUBAHUAC TIOMOIIBIO IIEHTPANBHBIX CTATHCTHK,
CTaTUCTHYECKHX THUIOTE3, YPOBHSI 3HAUNMOCTH, CPAaBHEHHIO CPEIHUX HOPMAIBHBIX
BBIOOPOK, CPAaBHEHUIO JTMCIIEPCHH.

This course is designed to study the problems of mathematical statistics, sampling,
variation and statistical series, rank, representativeness, sample distribution
function, histogram, frequency range. The course is devoted to the consideration of
confidence probability and confidence interval, interval estimation with the help of
Central statistics,

statistical hypotheses, significance level, comparison of average normal samples,
comparison of variances.

I[J'IH ycneuiHoro OCBOCHHUA
JUCHUIIIINHBI HCO6XOHI/IMO 3HaHUC
MaTE€MaTUuKN cpe/:[Heﬁ IIKOJIBI

7 | BIITK
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OmmeMHiH Oenrici3iri
HeonpenenenHocts u3mepeHuit

Byn kypc kartemikTepai Oaranay >koHE eJIICYJNEpAiH Oenrici3miriH ecenrey
OoniriHIe  oJIIey  TEOPWSCHIHBIH  HETI3ri  MONIMETTepiH,  COHJAai-aK

OmeyaiH Kbl TEOPHICHI
OO6m1as Teopyrst U3MEpPEHUI
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Measurement uncertainty

SKCIIEPUMEHTAIABl JIEPEKTEPJli OHILY KOHE OJIIIeY HOTIDKEJepiH YCHIHY YIIiH
KOJIJAaHBUIATHIH CTaHJAPTTAIFAaH PICIMAEP MEH alropuTMIep Ti30ECiH 3epTreyre
apHanrad. Kypc ¢usukanpik mamanap/sl eiey HOTIKEICPIH KOHE YITTHIK JKOHE
MEMJICKETapaNbIK CTAaHIAPTTapa HOPMajaHFaH KATCNIKTep MEH OeMriCi3IiKTiH
CaHIBIK CHIIATTaMaJapblH, OJIIIey HOTMXKeCI MeH KarelsikrepiH (Oenrici3zirin)
YCBIHYJIBIH CTaHAAPTTAIFaH (opManapblH, CaHAAPIbI Ka3y >KOHE IOHICICKTCY
epexeNepiH KapacThIpyFa apHaJlFaH.

JaHHbIi Kypc NpeAaHa3Hauy€H A HM3Yy4YEHUs] OCHOBHBIX CBEACHHUH  TEOpUU
N3MEPEHNH B YacTH OLEHWBAHWS IIOTPEIIHOCTEH M pacueTa HEOINpPEeAEICHHOCTH
N3MEpPEHNH, a TakkKe IEePedHs CTaHJapTH30BAHHBIX MPOLENYyp M alrOPUTMOB,
MIPUMEHSACMBIX I 0OpabOTKH SKCIEPHMEHTAIBHBIX AAHHBIX M TIPEICTaBICHHS
pe3ynbTatoB u3MepeHuil. Kypc mnocBsiieH pacCMOTPEHHIO CIOCOOOB BBIPAKEHHS
PE3YJIBTATOB I/ISMepeHI/Iﬁ (l)I/I3I/ILIeCKI/IX BCJIMYMH U KOJMYCCTBCHHBIX XapaKTCPUCTUK
NOTrpC€IIHOCTU W HCONPCACICHHOCTH, HOPMHPOBAHHBIX B HAIMWOHAJIBHBIX U
MECKIOCYAapCTBCHHBIX CTaHAapTax, CTaHAapTHU30BaHHBIX q)OpM peACTaBJICHUSA
pe3yibpTaTa U TMOTPEIIHOCTH (HEONpeIeIeHHOCTH) M3MEPEHUi, MpaBUil 3alMuCU U
OKPYTJICHHUS YHUCell.

This course is designed to study the basic information of measurement theory in
terms of error estimation and calculation of measurement uncertainty, as well as a
list of standardized procedures and algorithms used for processing experimental
data and presentation of measurement results. The course is devoted to the
consideration of ways of expressing the results of measurements of physical
quantities and quantitative characteristics of error and uncertainty, normalized in
national and international standards, standardized forms of presentation of the result
and the error (uncertainty) of measurements, the rules of recording and rounding
numbers.

General theory of measurements

8 | BII TK
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[lama GipiKTepiHIH dTATOHIAPHI
aTaHOHBI CAUHHUI BCJIMYUH
Standards of units of sizes

Byn kypc osrtanonpap Typadbl Heriri MoiiMerTepli, (H3MKanblK IaManapibl
eJIllIey KypaJiapbl YIIiH CaJbICTBIPBIIT TEKCEPY CXEMAChIHIAFbl OJapJblH OPHBIHA
colikec OTajoHAApABl OKiKTeydai 3eprreyre apHamraH. Kypc Kazakcran
PecniyOnmkaceiHblH =~ MEMIJIEKETTIK — 3TAlOHJAapblHA, JTAJIOHIABIK  0a3achIHBIH
KYPBUIBIMBI MEH KypamblHa, (U3UKaJIbIK I[IaMa OipJiKTEpiHIH XaJIbIKapasblK
XKyHeciHiH Herisri  OipiikTepiHiH MeMJIEKeTTiK OacTanksl 3TaJOHAAphIHA
KOMBUIATHIH HETi3Ti TananTap/sl Kapayra apHaJFaH.

JlaHHBI Kypc TpeAHa3HA4yeH IS M3YYCHHS OCHOBHBIX CBEICHHH 00 3TajoHaXx,
Knaccmbnxaunn 3TaJIOHOB B COOTBETCTBHUHU C UX MECTOM B HOBCpO‘{HOﬁ CXeMC 1A
CPeICTB M3MEpeHHH (u3n4ecknx BenuduH. Kypc  MOCBSIIEH pPacCMOTPEHHIO
OCHOBHBIX TpeOOBaHUI K TOCYJAapCTBEHHBIM JTaJIOHAM, CTPYKTYpE M COCTaBy
sTaioHHOM 0a3bl Pecrrybnmukn KazaxcraH, rocyaapCTBEHHBIX TIEPBUYHBIX 3TATOHOB
OCHOBHBIX €IMHUI] MEXTYHAPOAHON CUCTEMBI EANHUI] (PH3MYECKIX BEITHIHH.

Mertponorus
Mertponorus
Metrology
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This course is designed to study the basic information about the standards, the
classification of standards in accordance with their place in the verification scheme
for measuring physical quantities. The course is devoted to the consideration of the
basic requirements to the state standards, the structure and composition of the
reference base of the Republic of Kazakhstan, the state primary standards of the
basic units of the international system of units of physical quantities.

9 |[BITK
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MeMitekeTTik METPOJIOTUSAJIBIK
OaxpLTay

T'ocynapcTBeHHBIN
METPOJIOTMYECKUIA KOHTPOJIb
State metrological control

Byn kypc emniiey KypandapbIHBIH LIBIFApBUTYBIH, Kal-KYHiH jKOHE KOJIAaHBUTYBIH,
eJIIIeyIep i OpbIHAAY oAicTeMeNepiH KOJIIaHy b, METPOJIOTHSIIBIK epekeiep MeH
HOpMaJapIblH CaKTaIyblH, CaTy Ke3iHIe TayapiapAblH CaHbBIH, COHAail-aK eJmen
opay, caTy JKOHE HMMIIOPTTay Ke3iHAe Ke3 KeNIreH OpaMajarbl ejLiel OpaliFaH
TayapiapIblH CaHBIH Kamaranay skeHiHzeri CraHmapTTay, METPOJIOTUS JKOHE
cepTU(UKATTAY >KOHIHICTI YOKIJIETTI MEMJICKCTTIK OpraH >XY3ere achIPaThiH
KbI3METTI 3epTTeyre apHainraH. Kypc HOpMaTUBTIK KYKBIKTBIK aKTUIEp, TEXHUKAIBIK
pernamMeHTTep, MEMIICKETApajblK JKOHE WITTBHIK CTaHIapTrap kobanapbiHaa
KaMTBUIFAH OJIIIeMJepre, 6OJIIey KypajaaapblHa, OHBIH IIIIHAEC CTaHIAPTTHI
yJIrizzepre KOWBUIATBIH TalanTapibsl Kapayra apHajlfaH, MEMJICKETTIK FBUIBIMU
METPOJIOTHSIIBIK OPTAJBIK JKYPIi3eTiH MIHAETTI METPOJIOTHSJIBIK capanramara
JKaTaJbl.

JlaHHBIM Kypc NpemHa3HAadeH I W3Y4YCHUs JEATeNbHOCTH, OCYIIECTBIIEMON
YTIOJTHOMOYEHHBIM TOCYIapPCTBEHHBIM OPTaHOM I10 CTaHAAPTU3ALMN, METPOJIOTUH U
cepTH(UKaANUU N0 HA/A30py 32 BBITYCKOM, COCTOSIHHEM M IIPUMEHEHHEM CpPEICTB
N3MEpEeHNH, NPUMEHEHHEM METOAMK BBINIOJHEHUS HW3MEpPEHHH, COOIIoAeHIEM
METPOJIOTHUECKUX IPAaBWJI M HOPM, 3a KOJIMYECTBOM TOBAapoOB IPH MpPOJAXe, a
TaKKe 32 KOJIMYECTBOM (hacOBaHHBIX TOBAPOB B YIIAaKOBKAxX JIFOOOTO BHIA MPU UX
pacdacoBke, npojaxe 1 uminopre. Kypc mocBsieH paccMOTpeHHUIO TpeOOBaHUN K
U3MEPEHUsIM, CpPEACTBAM H3MEPEeHHH, B TOM 4YHCIE CTaHIapTHBIM o0pasiam,
coacpKamuecss B IMPOCKTaX HOPMATHUBHBIX TIIPAaBOBBIX AaKTOB, TCXHHUYCCKUX
PEriIaMeHTOB, MCKTOCYAAPCTBECHHBIX W HAIMOHAJIBHBIX CTaHAAPTOB, IOJICKAT
00s13aTeTFHON METPOJIOrH4eCKON 9KCIIEPTH3E, KOoTopas IIPOBOAUTCSA
roCyJapCTBEHHBIM HAyYHBIM METPOJIOTHUECKUM LIEHTPOM.

This course is designed to study the activities carried out by the authorized state
body for standardization, Metrology and certification for the supervision of the
production, condition and use of measuring instruments, the use of measurement
techniques, compliance with metrological rules and regulations, the number of
goods for sale, as well as the number of packaged goods in packages of any kind
during their packaging, sale and import. The course is devoted to the consideration
of the requirements for measurements, measuring instruments, including standard
samples contained in the draft regulations, technical regulations, interstate and
national standards are subject to mandatory metrological examination, which is

Mertponorus
MeTtponorust
Metrology
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carried out by the state scientific metrological center.

10
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OmnmieM OipITiriH KaMTamMachI3
eTyliH MEMJICKETTIK JKyHeci
l'ocynapcTBeHHas cucteMa
obecrieueHns eqUHCTBA
U3MepeHuil

State system for ensuring the
uniformity of measurement

Byn kypc emmempepniH >kad-KYHiH KamMTaMachl3 €Ty, OJIIeM KypaJjIapbIHBIH
LIBIFapBUTYBIH, JKali-KYHiH )koHE KOJJaHBLUTYbIH MEMJICKETTIK KaJlaraiay sKeHiHeT]
KbI3METTI 0ackapyJblH MEMJICKETTIK OKyiieci Typajbl Herisri MalliMeTTepai
3epueneyre apHaiaraH. Kypc MemieKeTTiK MEeTpOJOTHSUIBIK KBI3METTIH HeTi3ri
MiHZeTTepi MeH (QYHKUMSUIApBIH KapacThlpyFa apHaJFaH: eJjlley KypajJapblH
TEKCepy, OJIey KypalgapblH METPOJIOTHSUIBIK aTTecTarray, eJIeyli OpbIHIay
ozicTeMeNniepiH METPOJIOTHSJIBIK aTTecTaTTay, KyXKaTTaMaHbIH METPOJIOTHSIIBIK
capanTamachbl.

JaHHblli Kypc IpeiHa3HaueH A U3y4eHUs OCHOBHBIX CBEIEHUH O
TOCYAapCTBCHHOH CHCTEME YNPaBICHUS JESATENBHOCTBIO MO 00ECHEeYeHUIO
COCTOSIHUSI M3MEPEHHH, rOCYAapCTBEHHOM HaA30pE€ 3a BBITYCKOM, COCTOSIHUEM H
IIpUMEHEHHEM CpeAcTB m3MepeHuil. Kypc mocBsIeH pacCMOTPEHHIO OCHOBHBIX
3a7a4 U QyHKLUI TOCYIapCTBEHHON METPOJIOTHUECKOI CITy>KOBI: MOBEPKa CPENICTB
HU3MEpEHU, MeTpoIoTHYecKas aTTeCTalls CPeICTB U3MEPEHHUH, MEeTpOJIOTHYECKas
aTTeCTausad MCTOAUK BBINIOJIHCHUA HSMGPCHHﬁ, METPOJIOTHYECKasA OSKCIEPTHU3a
JOKYMEHTAIUHU.

This course is designed to study the basic information about the state system of
management activities to ensure the state of measurement, state supervision over
the release, condition and use of measuring instruments. The course is devoted to
the main tasks and functions of the state metrological service: verification of
measuring instruments, metrological certification of measuring instruments,
metrological certification of measurement procedures, metrological examination of
documentation.

MeTtponorust
Mertponorus
Metrology

4 cemectp /4 cemectp / Semester 4
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IIpennpuHUMaTENBECTBO U OU3HEC
Kacinkepiik sxoHe Ou3Hec
Entrepreneurship and business

Kacinkepiik meH OW3HECTIH TyXbIpbIMIamacsl MeH MoHi. Kocimkepiik: Koram
JlaMybIHJIaFbl TYpJiepi MeH dopmManapsl sxoHe peii. Kacinkepiik opra. Kacinkepiik
KYNUsl JKOHE OHBI Kopray Tacumuepi. Kacimkepiik KbI3METTEri ToyeKesep.
Kacinkepnik momenueri. buznec-xocnapiay. ®@paHdai3uHT 3 iCiH YHBIMAACTHIPY
HBICaHbl peTiHie. VHHOBAUMSUIBIK MHQPAKYPbUIBIM KOHE OHBIH WHHOBAIMSIIBIK
OuszHecTi  JmaMbBITyra  ocepi.  OHpipicTik  kocinmkepnmik.  Kasakcrannarsl
KOMMEpLISIIBIK ~ Kocinmkepinik. KaszakcraHgarsl KOHCYJIBTaTHBTIK — KOCINKEpIIiK
(KOHCANTHHT)

Konnenmus u CYIIHOCTh IpeINpUHIMATENLCTBA u OusHeca.
[MpeanpuHuMarenbcTBO: BHUABI M (GOPMBI M pOJb B Pa3BUTHH OOIIECTBa.
[IpennpuanmMarensckas cpena. llpeampuHuMarensbckas TalfHA M CIIOCOOBI ee
3amuTel.  Pucku B mpeanpuHuMaTenbekod  gesrtenbHocTH.  KymnbTypa
MpeANpPUHUMATENhCTBA.  bu3Hec-maHupoBanue. @paHdaii3uHr Kak  ¢opma
opraHu3anyu coo0cTBeHHOro fnena. MHHOBamoHHas HHPPaCcTPYKTypa U €€ BIUSIHUE
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Ha pa3BHUTHE MHHOBAMOHHOTO 6uzHeca. IIpousBoacTBeHHOE
npeanpuHIMaTenscTBo. KoMMepueckoe npeanpuHumarenscTso B Kasaxcrane.
KoHcynpTaTHBHOE NpennpUHUMATENbCTBO (KoHcanTuHr) B Kasaxctane

The concept and essence of entrepreneurship and business. Entrepreneurship: types
and forms and role in the development of society. Business environment. Business
mystery and the ways of its protection. Risks in business. Entrepreneurial culture.
Business planning. Franchising as a form of organization of own business.
Innovative infrastructure and its impact on the development of innovative business.
Production entrepreneurship. Commercial entrepreneurship in Kazakhstan.
Advisory entrepreneurship (consulting) in Kazakhstan
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JKBII TK
OOJ] KB
GCD EC

Pyxanu xaHrbpIpy
Pyxanu xaHreipy
Rukhani Zhangyru

XXI rFacelpmarbl YITTHIK caHa Typansl. bocekere kaOimertinmik. [Iparmarusm.
¥YuarTeik Oiperefimikri cakray. bimim TaObHYBL. Ka3akCTaHHBIH PEBOIIOIMSITBIK
JaMybl €MeC, OJBOTIONMANBIK Jamybl. CaHaHbBIH ambBIKTRIFBL. "Tyramxkep"
Barmapnamacel. "KasakcTaHHBIH pyxaHu oynuenepi” sxobacel. "KahaHmbik
anmemjeri Kasipri KasakcTaHabslK MojeHuer" »xobacel. CalayaTTsl IparMaTtu3mre
TopOHeNney JKoHe emipiae OuUTiMal ic JKy3iHAe KoimaHy; OuTiM Oepy mporeciHe
KOOANBIK KbI3METTI EHTi3Y; JIEMJIIK OLTIMIe KOJ XKETKizy.

O nammonansHOM co3HaHnU B XXI Beke. KonkyperrocmocobHOCTh. [IparmMaTism.
CoxpaHeHNe HaMOHAIBHOW MACHTUIHOCTH. KynbT 3HaHUS. DBONIONMOHHOE, a HE
peBomonioHHoe  pasButHe Kaszaxcrana. OTkpbeITocTh co3HaHus. IIporpamma
«Tyramxep». [Ipoekr «JlyxoBHble cBIThIHU Kazaxcranay. [Ipoext «CoBpemeHHas
Ka3axCTaHCKas KyJnbTypa B TJ00adbHOM Mupe». BocrnuTanwe 310poBOTO
mparmMaTh3Ma M TPaKTHYECKOe INPUMEHEHHWE 3HaHMH B OJKM3HH; BHEIPEHHE
NPOEKTHOHN MeATeNbHOCTH B 00pa30BaTENbHBIN MpPOIECC; TOCTYN K MHPOBBIM
3HAHUSM.

On national consciousness in the twenty-first century. Competitiveness.
Pragmatism. Preservation of national identity. Cult of knowledge. Evolutionary, not
revolutionary development of Kazakhstan. The opening of the consciousness.
Program "Native land". Project "Spiritual shrines of Kazakhstan". The project
"Modern Kazakhstan culture in the global world". Education of healthy pragmatism
and practical application of knowledge in life; implementation of project activities
in the educational process; access to world knowledge.

Tapux, KOFaMIBIK LTIMICP, KYKBIK
Herizzaepi

Ucrtopusi,  oOmiecTBO3HAHUE U

OCHOBBHI TpaBa

history, social science and the basis
of law
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KBTI TK
OOJ1 KB
GCD EC

Hudpaslk TeXHOIOTHSLIAP BT
cayianap OOUBIHIIA KOJIJJaHY
HudpoBsie TEXHOIOTHN TIO
OTpacIsAM NPUMCHEHU A

Digital technologies by branches
of application

KP "udpusik Kazakcran" MemiekeTTiK OariapiaMachlH €HT13Y jKOHE iCKe achlpy
KE3CHJepi, JIEKTPOHIBIK KBI3MET KOPCETY/IiH CaHABIK IIaT(GopMachl, TYPIi KociOu
cananapaa UQPIBIK TEXHOJIOTWSAJIAPAbI EHII3y JKOHE MaimanmaHy Tociiaepi.
KiueHTTepre KpI3MET KOPCETY CamachiH TypiaeHAipy. OnepaiysuibiK MporecTep/a
Tpancopmarmsuiay. busHec-monenpaepai TYpACHIIpY. BYJITTHI TeXHOJOTHsIIap
Ou3HeC-yAepicTepli OHTAMIAHIBIPYIBIH aHa caTbiChl peTiHae.Mkemai KeTki3zy
Kyiteci.

[Tonni )kaKchl MEHTepy YIIIH opTa
MEKTeNTeri nHpopMaTHKa
OoiiprHIIa Oi7TiM KaXKeT

Hns YCIIEUTHOTO OCBOEHUS
JTUCIHTUIMHBI HEOOXOANMO 3HAHUE
WHPOPMATHKU CPETHEH IITKOJIBI
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Ortambl BHeApeHUs W peanuzanuu [ocynapcrBennoii nporpammel PK «I{udpooit
Kazaxcran», mudpoBble MmIaTGOpMBbl OKa3aHUsl JIEKTPOHHBIX YCIYT, CIIOCOOBI
BHEJIPEHUsT M  MCHONB30BaHUS  IMMPOBBIX  TEXHOJOTMH B  Pa3iIMYHbIX
npodeccuoHanbHbIX  obnactsix. IIpeoOpasoBanHue KadecTBa  OOCITY)KMBaHHMS
KIMeHToB. TpaHCopMUpOBaHHE oOIEpaloHHBIX npouecco.[IpeodpazoBanue
O6usHec-mozeinedl. OOlauHble TEXHOJOTMHM Kak HOBasi CTYNEHb ONTHMHU3AlUU
6ms3Hec-mponeccoB. CucreMa THOKHUX ITOCTABOK.

Stages of implementation and implementation of the state program of Kazakhstan
"Digital Kazakhstan", digital platforms for the provision of electronic services,
methods of implementation and use of digital technologies in various professional
fields. The transformation of the quality of customer service.Transformation of
operational processes.Transformation of business models.Cloud technologies as a
new stage of business process optimization.Flexible supply chain.

For the successful development of
the discipline requires knowledge
of computer science high school.

14 | KBI TK
OOJ1 KB
GCD EC

ChI0aiinac KEeMKOPJIBIKKA Kapchl
MJOIACHUET

AHTHKOPPYNLUOHHAS KYJIbTYpa
Anti-corruption culture

Ce10aiinac jxeMKOPIBIK YFBIMBI, OHBIH TapuXH TaMbIpbl. ChiOaiinac skeMKOPIBIKKA
Kapchl caHa )oHe chl0aiiiac )KeMKOPJIBIKKA KapChl MOJICHHUET: Ma3MYHBI, PoJIi JKoHE
¢yukuusaapsl. CeiOaitac KeMKOPIIBIK Ka3ipri OOJIMBICTBIH KYOBUIBICHI pETiHJIE.
et enmepme chibaiiac >KEMKOPJIBIKKA KapChl MOICHHETTI KaJBIITACTHIPY.
Cer0aiinac )KEMKOPJBIKKA KapChl iC-KUMBUIABIH KOHCTHUTYHMSUIBIK HETi31epi.
Ceibaiimac  J)KEMKOPJBIKKA Kapchl 3aHHAMaHbBIH  3Bosonusacel.  Cerbaiinac
KEMKOPIBIK KYKBIK OY3YIIBUIBIKTAp YIIH 3aHABIK JKayanmKepurimik.MeMIeKeTTik
XKocrapiay celbaiilac >KeMKOpJBIKKAa Kapchl OpEKeT €Ty MEXaHU3Mi peTiHze.
MeMJIeKeTTiK KbI3MET KOpCeTy MPOLECiH XKeTuaipy. busHec-oprana >keMKOPIIBIKKA
Kapchl CaHaHbI KaJIBINTACTBIPY .

[Tonatue Koppymniuy, €e UCTOPUIECKHEe KOPHU. AHTUKOPPYIIIMOHHOE CO3HAHME U
AHTUKOPPYIIHMOHHAS KyJIb Typa: coaepkaHue, poib U ¢pyHkuuu. Koppynims xak
SBJICHUE COBPEMEHHOM JEHCTBUTEILHOCTH. DOPMUPOBAHUE AHTUKOPPYINLMOHHON
KyJIBTYpHl B 3apyOeXHBIX cTpaHaX.KOHCTUTYIIMOHHBIE OCHOBBI IPOTHBOJEHCTBUS
KOPPYIIIIMH. DBOJIOIHS aHTUKOPPYIIIMOHHOTO 3aKOHOJa TeNbCcTBa. FOpuamueckas
OTBETCTBEHHOCTh  3a  KOPpYNLUOHHBIE  MpaBoHapymeHus.I'ocynapcTBeHHOE
IUTaHUPOBAHHUE KaK MEXaHU3M NPOTHUBOAEHCTBUS KoppynuK. COBEpIIEHCTBOBAHUE
rpouecca OKa3aHUs roCyapCTBEHHBIX YCIIYT. dopmupoBaHue
AQHTUKOPPYIIIMOHHOTO CO3HAHUs B OnM3HEC-cpere .

The concept of corruption, its historical roots. Anti-corruption consciousness and
anti-corruption culture: content, role and functions. Corruption as a phenomenon of
modern reality. Formation of anti-corruption culture in foreign countries.The
constitutional basis for anti-corruption. Evolution of anti-corruption legislation .
Legal responsibility for corruption offenses.State planning as a mechanism for
combating corruption. Improving the provision of public services. Formation of

[Tonpi )KaKChl MEHIepY YIIIIH opTa
MEKTEITEr1 «3aH Heri3aepi»
OoiibIHIIA O1IIM Ka)KeT

I[J'ISI yCeuHoro OCBOCHUA
JUCHUITIIINHBI HeO6XOZ[I/IMO 3HaHUC
«OCHOBBI mnpaBa» cpez[Heﬁ IIKOJIbI

For the successful development of
the discipline requires knowledge
of the "Basics of Law" of secondary
school
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anti-corruption consciousness in the business environment .

15 | XKBII TK | Oxomorus HeTi3nepi JKOHE OKy moHI agaMHBIH KOPIIaFraH OPTaMEH Kayilci3 e3apa acep Tocinaepin, KopmaraH | [IoHnl TOJBIK MeHrepy YIIiH opTta
OOJ1 KB | Tipmrinik Kayincizmiri OpTajarbl FalaMJbIK ©3repiCTep/ii XKOHE aJaMHbIH TIPIUIIIriHIH CTPATCTUUIAPBIH | MekTen — OHONOTHs, — Treorpadus,
GCD EC | OcHoBsl 9KOJIOTHH u seprreyre OGarbitranFan. ConbiMeH Katap, TXK mapyambuiblK OOBEKTUIEPIHIH | yppvie. o Biry KaKer.

6e3omacHocTH TYPaKThl KbI3METi, TEXHOTEHJI JXoHe Taburu cumarrarsl 1)K cammapblH JKOfO,
KU3HEACATEIBHOCTH IABIH aJla €CKepTy, OHEepKacinTep MeH yiHbIMIapAa Kayirnci3 eHOeK MapTTapblH JUist YCTIENHOTO OCBOSHHS PEIMET
Fundamentals of ecology and life KaMTaMachl3 €Ty CypaKTapbl KapacThIPbLIaIbL.
safety HEOOXO/MMO 3HaHUE 61/10)101“1/11/1:
Y4eOHas OUCHMIUIMHA HampaBlieHa Ha W3YYeHHE CIIOCO00B  0e30MmacHOro reorpacu, XAMAH CpeaHen
B3aUMOJICHCTBUSI 4YeJOBEKa CO Cpeloil oOuTaHus, TI00aNbHBIX H3MEHeHHH B | LIKOJIbL
OKpYXKalolleil cpene W CTpaTerMd BBDKMBAHUS YEIOBEYECTBA, YCTOWYHUBOTO
(DYHKIHOHHPOBAHHA OGBEKTOB XO3SIICTBOBAHMA B YCIOBHAX upesBbrdaitupix | FOF the successful completion of
cutyanuit (UC), BONPOCOB NpemynpexIeHus M JUKBHAALUM mocneacteuil YC the discipline, it is necessary to
NPUPOIHOrO M TEXHOTEHHOTO XapaKTepa, a TAKke NpPUMeHeHns coBpemenpix | KNOW the biology, —geography,
CPEJICTB MOpaskeH s, obecredeHN s 6e30MacHBIX yCIoBHii Tpya Ha npexnpustusix | chemistry of the secondary school.
U B OpraHU3aLusiX.
The academic discipline is aimed at exploring ways to secure human interaction
with the environment, global environmental changes and the survival strategy of
mankind. sustainable operation of business facilities in emergency situations (ES),
issues of preventing and eliminating the consequences of natural and man-made
emergencies, as well as the use of modern means of destruction, ensuring safe
working conditions in enterprises and organizations.

16 | XKBII TK | Ickepu puropuka KypcTelH KociOM-TIpakTHKANBIK OarbIThl Oap. OHBI OKBITY KOCiOM MaHBI3IBI
OO KB | [enoBast puropuka JKaFgaiaapia pPUTOPHKAIBIK KBI3MET TEXHOJIOTHSCHIH MEHTepyHi Kesneii.

GCD EC | Busi ness rhetoric KypcteiH MiHzeTTepiHe OiLTiM aXyIIbUIapIblH Ceiiey OUTIMIH apTTBHIPY, THIMII

ICKepJliKk  KapbIM-KaThblHAC TNPHUHIMOTEP], THIHIAYIIbIIAPFA allbIK COMeyliH
TaOBICTBI 9CEPiH KaMTaMachl3 €TETiH HEeTi3ri (akTopiap MeH yJepicTep, HIemeH K
NIEH ayAWTOPUSHBIH ©3apa iC-KUMbLI HbICAaHJApbl MEH Kypajiapbl Typajbl OiliMm
ary Kipei.

Kypc mmeer mpodeccrHoHaIbHO-TIPAKTUIECKYIO0 HANpaBICHHOCTh. Ero m3ydeHwme
MpeaIoaracT OBJAJCHAC TEXHOJOTHEH PUTOPHYECKOH  JCSITEIBHOCTH B
po(eCCHOHATIBHO 3HAYMMBIX CHTYallUsAX. B 3amadm Kypca BXOJUT IOBBINICHUE
pedeBoil 00pa30BaHHOCTH OOYYAIOUINXCS, MPHOOPETCHHUE 3HAHWN O MPHHIUIAX
3¢ (GEeKTHBHOTO JENOBOTO OOIICHWS, OCHOBHBIX (aKTopax W IpoIleccax,
00eCIIeYnBaIMX YCICIIHOS BO3IACHCTBHEC NYONUYHOW pevYd Ha CIyIIaTeleH,
(dbopmax U cpeacTBax B3aUMOACHCTBHSI OPATOPa U ayAUTOPHUH.

The course has a professional orientation. His study involves mastering the
technology of rhetorical activity in professionally significant situations. The
objectives of the course include increasing students' speech education, acquiring

® EHY 708-01-19 Karaznor qucuuiuivg mo oopa3oBarenbHOM mporpamMmMe. M3nanue BTopoe




knowledge about the principles of effective business communication, the main
factors and processes that ensure the successful impact of public speech on
students, the forms and means of interaction between the speaker and the audience
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BII
KOOK
BJI BK
BD UC

Ouniey A9NIIriH KaMTaMachl3 eTy
ObecrieueHre TOYHOCTH
U3MepeHuil

Ensuring accuracy of
measurements

By kypc reomerpusuiblk mapamerpiiep OOHMbIHINA OyHBIMIApAbIH IQJIIrT MEH
@3apa  aIMacTBIPBUTYBIH  HOpPMaJIayAblH  HETI3AEpiH,  IIeKTeyJep  MeH
KOHIbIpyNapAblH Oipbinrail xyiecin (ECAII), emmey oamicTepi MeH KypalaapblH,
Jonniri OolibiHmIa baxpuiay-enmiey KypanjapblH TaHIay 9IICTEpiH, KON MapTe
eJILIeYJIep/ll  OHAEY oJiCTepiH 3epTreyre OarbITTanFaH. bynm moHII MeHrepy
OyiiBIMIAapABIH Op TYpidl TIapaMeTrpiiepiHe KaKeTTi MONAiK HOpMAalapbiH
TaFalbIHOAY, ONIICMICPAiH TONIIriH eJmey JKoHe OeIIeKTep MapTUSCHIH
OakpuTay, eimeM Ti30eKTepiH ecemTey, ejmey jkoHe OakpuIay KypajlaapbIMEeH
KYMBIC ICTEy, aHBIKTAMaJbIK KyXKaTTaMaMeH >XYMBIC ICTey, eIey IoJIiriH
aHBIKTAY, OJIIICYy HOTIDKENIEPiH oHJey OOHBIHIIA ecenTey >KOHE eJIIey KaTeliriH
aHBIKTAY, aKayblH Maiaa 0071y MYMKIHIITIH a3aiiTaThlH MapaMeTpiaepaiH ASJIITiH
Oenriney aFapuUIapbiH ajly YIIiH KaXeT.

JlaHHbIil Kypc HampaBiieH Ha H3y4eHHe OCHOB HOPMHPOBAHHUSI TOYHOCTH U
B3aMMO3aMEHSEMOCTH HW3JEIMH 10 TEOMETPUYECKHM IapameTrpaM, CIHHOU
cucteMsl gonyckoB U nocanok (ECIII), MeTo 0B U cpencTB U3MEPEHHUs, METOIOB
BBIOOpa KOHTPOJIBbHO-U3MEPHUTENBHBIX CPEJCTB 10 TOYHOCTH, METONOB 00pabOTKU
MHOTOKpPATHBIX ~M3MepeHHH. OCBOGHHE IaHHOW  AWCIMIUIMHBI HEOOXOIMMO
JUIS TIONTy9E€HUsT HAaBBIKOB Ha3HAYEHHS HEOOXOAMMBIX HOPM  TOYHOCTH Ha
pasyMuHbIe TapaMeTphl W3/eNni, M3MEpeHHs TOYHOCTH Pa3MEpOB M KOHTPOJIS
JieTalleil WK MapTHH JeTajel, pacueTa pa3MEpHBIX IIenei, padoThl CO cpelcTBaMU
N3MEpEeHNs] ¥ KOHTPOJISL, pPabOThI CO CIIPaBOYHO TOKyMEHTalMeH, Ha OTpeIeNIeHNs
TOYHOCTH W3MEpeHHus, pacuyera MO o00pabOTKe pe3ynbTaroB W3MEpPEHUs U
OIIpE/IeICHHs TOTPEIIHOCTH W3MEpEeHUs,, Ha3HAYeHUS TOYHOCTH IapaMeTpOB
YMEHBIIAIOUIMX BO3MOKHOCTh MOSIBIICHHS Opaka

JaHHbIl Kypc HampaBiieH Ha H3y4eHHe OCHOB HOPMHPOBAHHUSI TOYHOCTH U
B3aMO3aMEHIEMOCTH M3JACIMH 10 TEeOMETPUYECKHM IapaMeTpaM, eIMHON
cucremsl gonyckoB U nocanok (ECIII), MeTooB U cpescTB U3MEPEHHUs, METO/IOB
BBIOOPa KOHTPOJIBbHO-U3MEPHUTENBHBIX CPEJCTB 10 TOYHOCTH, METOMOB 00paboTKU
MHOTOKpPATHBIX ~ M3MepeHuH. OcCBOeHME JIaHHOW  JAMCIMIUIMHBI HEOOXOAMMO
JUIS TIOJTy9E€HUsT HAaBBIKOB Ha3HAYEHUs] HEOOXOAMMBIX HOPM  TOYHOCTH Ha
pasiMuHble TapaMeTphl W3/ENNi, M3MEpeHHs TOYHOCTH Pa3MEpOB M KOHTPOJIS
JieTalleil WM apTHH JIeTajel, pacueTa pa3MEpHBIX Iiereid, padoThl CO cpelcTBaMU
N3MEpEeHUs M KOHTPOJIS, PabOThI CO CIIPaBOYHOM JIOKyMEHTAlMe!, Ha ONpeeIeHus
TOYHOCTH HW3MEpeHusi, pacuera mno o0paboTKe pe3ylbTaToB HU3MEPEHUs u
OIIpE/ICICHHs TOTPEIIHOCTH W3MEpEeHUs, HA3HAYeHUS TOYHOCTH IapaMeTpOB
YMEHBIIAIOUIMX BO3MOXKHOCTh MOSIBICHHs Opaka

Mertponorus
Mertponorus
Metrology
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BIT TK
B KB
BD EC

Du3HUKaIBIK amMmaiap/ibl eJey
Kypajigapbl

Byn kypc dbu3ukanelk mraManap, eJmeyin actmantap, edmeyim TypJeHAiprimTep
MEH KOHABIPFhUIAP TYypajibl HETI3T1 MAIIIMETTep/ i 3epTTeyre apHanrad. Kypc Herisri
TYpJACPiH, METPOJOTHAIBIK CHIIATTAMAIAPBIH, CANBICTRIPBIN TEKCEpyAi JKoHE

OmeyaiH Kbl TEOPHUSICHI
OO6m1as Teopust U3MEpPEHUI
General theory of measurements
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CpenctBa m3MepeHUit
(hU3MYECKUX BETMYUH

Measuring instruments for
physical quantities

CepTU(HUKATTAY B, OIIEY KypaIIaphlH KOJAAaHy CalTachlH KapacThIpyFa apHAJFaH.

JaHHbBI Kypc NpeqHa3HaueH A M3Y4YeHHs OCHOBHBIX CBEJCHUH O  Mepax
(bu3HYECKUX BEJINYNH, N3MEPUTEIBHBIX pudopoB, H3MEPUTEIBHBIX
npeoOpaszoBarenieil © ycraHoBKax. Kypc TMOCBSIIEH PacCMOTPEHUIO OCHOBHBIX
BUJ/IOB, METPOJIOTMUECKHX XapaKTEPHCTHK, MOBEPKH U cepTUHKaunuy, obnactu
MIPUMEHEHUN CPEICTB U3MEPCHUH.

This course is designed to study the basic information about the measures of
physical quantities, measuring instruments, measuring transducers and installations.
The course is devoted to the consideration of the main types, metrological
characteristics, verification and certification, the field of applications of measuring
instruments.

19 | BIITK Omniey, celHAy XkoHE OaKbLIay Byn kypc enmey, Oakpliay jKOHE ChbIHAy Typiepi MEH oicTepl Typasbl Herisri | Oumiem OipiiiriH KaMTaMachl3
B/l KB 9/1icTepi MEH Kypajiapsl ManliMeTTepai 3eprreyre apHaimraH. Kypc Herisri Typiepai, METpOJIOTHSJIBIK | €TyIiH MEMJIEKETTIK xyieci
BD EC CUIIaTTaMajapJbl, CaJbICTHIPBIN TEKCEPY MEH cepTHU(HKATTayIsl KapacTelpyFa, | ['ocymapcTBeHHas cucteMa
MerTonbl U cpeAcTBa U3MEPEHHUH, eJIlIey KypalJapblHbIH KOJJIaHy calachkl MEH SpEKeT €Ty NPHHIMITIHE apHaJIFaH. obecrieueH st €qUHCTBA U3MEPECHUH
WCIIBITAHUI U KOHTPOJIS JlauHbpIii Kypc TpeaHa3HaueH Ui M3Y4YeHHs OCHOBHBIX cBeleHHMH o Bumax u | State system for ensuring the
Methods and measuring METO/aX M3MEPEHHM, KOHTPOs W ucnbitanuid. Kypc mocssmen paccmorpenuto | uniformity of measurement
instruments, tests and control OCHOBHBIX BHJIOB, METPOJOTHYECKHX XapPaKTEPUCTHK, MOBEPKH U CEpTH(UKAINY,
TIPUHIOMIE ASHCTBUS U 00JIaCTH IPUMEHEHHH CPEICTB M3MEPEHUH.
This course is designed to study the basic information about the types and methods
of measurement, control and testing. The course is devoted to the consideration of
the main types, metrological characteristics, verification and certification, the
principle of operation and applications of measuring instruments.
20 | BII TK 3aHHaMaJIbIK METPOJIOTUS Byt xypc MeTpoorusi canachlHAaFbl KYKBIKTHIK KaTBIHACTAPABI PETTEHTIH Herisri | MeTrpomorus
Bl KB 3axkoHOaTeIbHAS METPOJIOTHS 3aHIapAbl 3epTTeyre apHaiaraH. Kypc MemilekeT TapanbIHaH perjlaMeHTTeyre koHe | MeTposorus
BD EC Legislative metrology Oakpliiayra >KaTaThIH Kajllbl €pexeNep/i, Tagantap MeH Hopmanapasl, KP-ma | Metrology

METPOJIOTHSIIBIK KBI3METTI MEMJICKETTIK Oackapymsl (perrteymi) Kapayra, I'MC
KbI3METIH IKETUIIIpYre J>KOHE METPOJIOTHSUIBIK HHPaKYphUIBIMIBI JIaMBITyFa
apHaJIFaH.

Z[aHHBIfI KypC ONp€aAHa3HA4YCH AJIA U3YUCHHSA OCHOBHBIX 3aKOHOB, peryampyronumx
MpaBOBLIC OTHOIICHUA B C(bepe METPOJIOTHUH. Kpr TNOCBAILICH PACCMOTPECHHUIO
06HII/IX IpaBunJ, Tp€60BaHI/H71 1 HOPpM, NOJICKAIUX PETIaMCHTAlUU U KOHTPOJIIO
CO CTOpPOHBI TOCYAapcTBa, TOCYJAPCTBCHHOTO YIIPABICHHS (PEryIHpPOBAHU)
MeTpOJ'IOl“PIHeCKOﬁ JACATCIBHOCTBO B PK; COBCPUICHCTBOBAHUIO JCATCIBHOCTH
I'MC u pa3BHTHIO METPOJIOTUYECKOI HHPPACTPYKTYPHIL.

This course is designed to study the basic Laws governing legal relations in the
field of Metrology. The course is devoted to the consideration of the General rules,
requirements and regulations, subject to regulation and control by the state, the
state control (regulation) of Metrology in the Republic of Kazakhstan;
improvement of the activity of the SCS and the development of the metrological
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infrastructure.
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BJI KB
BD EC

Gnmey CaJTaCbIHAAFbI KYKBIKTBIK
HOpMaJap

HpaBOBLIe HOPMEI B obnactu
U3MepeHuil

Precepts of law in the field of
measurements

By xypc mMetposorus cajmachlHIAFbl KOFaMIBIK KAaTBIHACTAPABI PETTEHUTIH HeTi3ri
KYKBIKTBIK HOpMasapJpl 3epTreyre apHamraH. Kypc asamarrapablH KYKbIKTapbl
MCH 3aH/Jbl MYI[Z[CJ'IepiH, OelrijgeHrex K¥KI>IKTLIK TapTiH IICH JKOHOMMHMKAaHbI
OJIICY/IH AYPBIC €MeC HOTIDKEIEpiHIH Tepic canjapiiapblHaH KOpFay >KeHIHJeTi
3aHabl Kapayra; Inmama OipJIiKTepiHIH MEMJIEKETTIK JTAJIOHIAPBIH KOJAaHY
HEr i3iHJ:[e FBUIBIMU-TCXHUKAJIBIK JKOHC OKOHOMMKAJIBIK IMPOTPECKE BbIKNAJI €TYTe
JKOHE €JJIe KOJNJIaHyFa pYKcaT eTUIreH OiplliKTepe KOPCETUINeH KUl JOJIIKTI
OJIIIICy HOTIDKEIIEPiH MailalaHyFa apHaIFaH.

JaHHbIi Kypc IpenHa3HayeH Uil H3Y4YeHHs  OCHOBHBIX IIPAaBOBBIX HOPM,
PEeTYIUPYIOIINX OOIIECTBEHHBIE OTHOWICHHUS B Cc¢epe METPOIIOTHH. Kypc
MOCBALICH PAaCCMOTPCHUIO 3aKkoHa II0 3alIUTeC MOpaB W 3aKOHHBIX HWHTCPCCOB
TpaxxJaH, YCTAHOBJICHHOI'O IPaBONOpsAJKa W 3KOHOMHKH OT OTpHULIATCIIbHBIX
MOCJEACTBUH HEJOCTOBEPHBIX pE3yJbTaTOB H3MEPEHUH; COACHCTBUIO HAay4YHO-
TEXHUYCCKOI'O )44 3KOHOMHUYECKOI'O Iporpecca Ha OCHOBE MMPUMECHCHUA
TOCYJAapCTBCHHBIX JTAaJIOHOB CIWHUIL BCJIMYMH W MCHOJIB30BAHUA PE3YJILTATOB
1/13MepeH1/1171 FapaHTHpOBaHHOﬁ TOYHOCTH, BBIPAXCHHBIX B JOMYCKA€MBIX K
NPUMCEHCHUIO B CTpaHEC €ANHUIIAX.

This course is designed to study the basic legal norms governing social relations in
the field of Metrology. The course is devoted to the consideration of the Law on the
protection of the rights and legitimate interests of citizens, established law and
order and the economy from the negative consequences of inaccurate measurement
results; promotion of scientific, technical and economic progress through the use of
state standards of units of quantities and the use of measurement results of
guaranteed accuracy, expressed in the country.

3aHHAMAIIBIK METPOJIOTHS
3akoHOATEIbHAS METPOJIOT ST
Legislative metrology

5 cemectp /5 cemecTp / Semester 5
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BI1
YKOOK
B BK
BD UC

PoGoTranran MeTponorus
Po6oTtu3upoBanHast METPOJIOTHS
Robotic metrology

By Kkypc KaHa TEXHOJOTHsIIApbl KOJIaHA OTBIPHIN, POOOTTANFaH IKXyHenep
caJlaChIHIarbl Heri3aep/i 3eprreyre apHaiarad . Kypc poborrapasl kamuOpiey/i,
eJIlIey TPOLECTEPiH aBTOMATTAHABIPYAbI, MaTePHAIIAP/Ibl OHJIEY ECENTEPIH LICIy
KE31HJe KYpasabl JOJIME-IJ1 MO3UIUIIAY b, OOBEKTIICPAl Kobanay >karmaiibiHa
nonMe-fon  mudpiaey poOOTOTEXHUKANBIK IKYHENEepiH KYpPYyAbl, poOOTTaiFaH
OHJIIPICTIK ecemTepai, JAoHeKepiey, Kecy, ¢pe3epiey, CTaHOKTapFa KbhI3MET
KepceTyi HeMece 00BEKTUIEp/Ii ayBICTRIPYABI KApacThIpyFa apHaJIFaH.

JaHHBIH Kypc peHa3HAYCH I U3yYCHHUS OCHOB B 00acTH P0OOTH3MpPOBaHHBIX
CHCTEM C MPUMEHEHHEM HOBEHIINX TeXHOJoTHH . Kypc MOCBsIeH pacCMOTPEHHIO
KaTHOpOBKH pobotoB, ABTOMATH3AIHU HU3MEPHUTEITEHBIX MIPOIIECCOB,
MPEIU3NOHHOMY TO3WIUOHUPOBAHHIO HMHCTPYMEHTA TP pEIICHWH 3ajad
00pabOTKM MaTepHalioB, CO3JaHUE POOOTOTEXHUYECKUX CHCTEM TOYHOTO
TTOU3UOHUPOBAHUA 06’I)CKTOB B TIPOCKTHOEC IIOJIOKECHHUE, pO6OTI/ISI/IpOBaHHBIX
MTPOU3BOJICTBEHHBIX 3a7a4, CBAPKH, PE3KH, (hpe3epoBaHus, OOCTYKUBAHNS CTAHKOB
WJIH TIepeMelieHne 00beKTOB.

This course is designed to learn the basics of Robotic systems using the latest

MeTtponorust
Mertponorus
Metrology
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technology . The course is devoted to the consideration of calibration of robots,
automation of measuring processes, precision positioning of the tool in solving
problems of material processing, the creation of robotic systems of precise
posizioning of objects in the design position; robotic production tasks, welding,
cutting, milling, machine maintenance or moving objects.
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BII TK
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BD EC

OHIIPICTI METPOJIOTHSITBIK
KaMTaMachI3 €Ty
MerTpomnorudeckoe o0ecreueHue
MPOU3BOJICTBA

Metrological support of
production

Byn kypc yiiblMga HeMece KoCIOpBIHIA OJIley TEXHUKAChl KypajJapblH
METPOJIOTHSUIBIK €CeTKe ajly, KanuOpiiey >KoHe TeKcepy HeTi3JiepiH 3epTreyre,
XKYPri3UIeTiH eJeysIepaiH Tajam eTUISTIH IOl MEH canachlH KaMTaMachl3
eryre, OargapiaMaiblK KaMTaMachl3 eTyre KOMBUIATBIH TalalTapibl 3epTIeyre
apHanrad. Kypc poGoTtapmsl xamuOpiiey, enmiey MpolecTepiH aBTOMAaTTaHIBIPY,
Martepuanmapasl  ©HASY €CeNTepiH INenry Ke3iHae Kypaiasl — JIoJIMe-Iol
o3UNMsIaY, 00BEKTiIep Al skobanay KaraaibiHa 1o nrudpiay poOOTOTEXHUKAIBIK
KYHECIH Kypy YVIIIH apHaJFaH; XYMBIC iCTey, IOOHEKepiey, Kecy, ¢pesepiey,
CTaHOKTap¥a KbI3MET KOpceTy HeMece OOBEKTIIEPIiH OPHBIH aybICTBIPY.

JaHHblll Kypc IpelHa3HAayeH Al U3YYEHUsS OCHOB METPOJIOTMYECKOIO Y4Yera,
KaJTHOPOBKH U MOBEPKH CPEACTB U3MEPHUTEIbHON TEXHUKH B OpTaHU3allMM UM Ha
NpeANpUsATHH, obecniedeHne TpeOyeMoil TOYHOCTH W KauecTBa HPOBOIUMBIX
U3MEpeHuil, TpeOOBaHUS K MpOrpaMMHOMY oOecmeueHuoo. Kypc — mocBsimieH
PaccMOTpEHHIO KaTHOPOBKHA POOOTOB, aBTOMATH3AINH H3MEPHUTEIBHBIX IPOIIECCOB,
MPELU3UOHHOMY TO3ULMOHUPOBAHUIO HMHCTPYMEHTAa MpU PEIICHUU 3aaady
00pabOTKH MaTepHalioB, CO3JaHHE POOOTOTEXHUYECKUX CHCTEM TOYHOTO
MTONM3UOHUPOBAaHUS OOBEKTOB B TIPOCKTHOE TIONOKEHHUE, POOOTH3HPOBAHHBIX
MIPOU3BOJICTBCHHBIX 3aJa4, CBAPKH, PE3KH, (pe3epoBaHuUs, OOCITyKUBAHHUS CTAHKOB
WIH TIepeMeIeHIE 0OBEKTOB.

This course is designed to study the basics of metrological accounting, calibration
and verification of measuring equipment in an organization or enterprise, ensuring
the required accuracy and quality of measurements, software requirements. The
course is devoted to the consideration of calibration of robots, automation of
measuring processes, precision positioning of the tool in solving problems of
processing materials, the creation of robotic systems of precise objects in the design
position; robotic production tasks, welding, cutting, milling, machine maintenance
or moving objects.

Mertponorus
Mertponorus
Metrology

24

BII TK
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Oemaepai opsIHIaY
smicremeci

MeToIMKH BBITIOJTHEHHS
HU3MepeHuil

Techniques of performance of
measurements

Byn kypc emmemuepai opblHIAy SiCTEMECiH 3epTTeyre apHalFaH, KaObUIJaHFaH
QJlicKe CoMKec KeNuIi JOJIIKIICH OJIIey HATIKEJIEepiH alry/Ibl KaMTaMachl3 €TeTiH
olepanyusuIap MeH epeskesiepiH KUBIHTBIFBI Kypc OO0 aTrecrarray, OeKiTy jKoHe
TIpKey OICTepiH KapayFa, eJIIey oaicTepi MEH KypalJapblH TaHAayFa, €HOEK
KAyIICci3Miri MEH DKOJIOTHSIIBIK KayilCi3fiKTi KaMTaMachl3 €Ty TajanTapblH Koca
IFaH/a, eJILeMJepAl AalblHAay JKOHE OpbIHIAY Ke3iHJe OnepalisiapibiH
JIOMEKTIIIrT MEH Ma3MYHBIH Oenrijieyre apHajFaH., OnepaTopiapIblH OiLTiKTiTiriHe
KOMBIIATBIH TaJanTap HpoLexypaapibl OHASY KOHE OJIIIey HOTHXEIEPiH alaThlH

Ouniey, ChIHAY KoHE OaKbUIay
azicTepi MeH Kypajiapsl
MeTobl U CPENCTBA U3MEPEHUIA,
WCTIBITAHUN Y KOHTPOJIS
Methods and measuring
instruments, tests and control
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TONTIKTI 0aKblUIay HOPMATHBTEPiH OenTiney.

JaHHbIN Kypc MpenHa3HayeH IJs U3yYeHUs! METOJUKU BBINOJHEHHS HM3MEpPEHUH,
COBOKYITHOCTh OIEpaliii U MpaBmi, 0OCCICUUBAIOIINX MOJYYCHUE PE3yJIbTATOB
HU3MEpPEHUN C TapaHTUPOBAHHONW TOUHOCTHIO B COOTBETCTBUU C MPHUHITHIM METOJIOM
Kypc  mocBsiieH pacCMOTPEHHIO METOAOB aTTeCTallud,  YTBEPXKICHUS U
peructpaiiui  MBU, BBIOOp METOMOB M CPEACTB H3MEPEHHUH, yCTaHOBJICHHE
MTOCTICIOBATENBHOCTH M COJEPIKaHUS OINEPAIldyl TP IIOATOTOBKE M BBIIOIHEHUH
M3MEpEHUH, BKIIOYas TpeOOBaHWS IO OOECIeYCHHWIO O€30MacHOCTH Tpylaa |
9KOJIOTHYECKOH 0e30MacHOCTH, TpeOOBaHUA K KBaJIH(PHUKAIUH OMIEPaTOPOB?
pa3paboTka TpOUEAYp ¢ YCTaHOBICHHE HOPMATHBOB KOHTPOJIS TOYHOCTH,
MTOJTy4aeMbIX Pe3yJIbTATOB H3MEPEHHH.

This course is designed to study the methods of measurement, a set of operations
and rules for obtaining the results of measurements with guaranteed accuracy in
accordance with the accepted method the Course is devoted to the consideration of
methods of certification, approval and registration of MVI, the choice of methods
and measuring instruments, the establishment of the sequence and content of the
operation in the preparation and implementation of measurements, including
requirements for safety and environmental safety, requirements for the qualification
of operators? development of procedures and establishment of standards for
accuracy control, obtained measurement results.

25 | BIITK
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MeTpoNOTHsITBIK, KBI3METTEPIIH
KbI3METI

HCFITCJ'ILHOCTL MCETPOJIOTHYCCKUX
CITy)0

Activities of metrological services

Byt moH mama OipikTepiHiH MEMIICKETTIK 3TATOHAAPHIH JKacay, KETUIAIpY, CaKTay
JKOHE KOJIJIaHy OOWBIHIIIA METPOJIOTHSIIBIK KBI3METTEPIiH KBI3METIH YHBIMAACTHIPY,
mraMa OipIiKTepiHiH enmeMaepiH Oepyni Kypy, enmieM OipiiriH KaMTamachl3 eTy
OOoMbIHIIIa HOPMATHUBTIK KYXKAaTTapbl a3ipiey, mama OipiiKTepiHiH dTajJoHIapbiHa
CaJIBICTBIPY JKYPTi3y, ©JIIeM KypaliapblH CaJbICTBIPBIN TEKCEPY JKOHE KaluOpiey
HOTHOKeJIepi, maMa OIpIIKTEpiHiH STaJOHIAPBIH JKOHE JKOFaphl JSNIIKTI eJiey
KYpaJJIapblH CAJIBICTBIPBIN TEKCEPY, FHUIBIMH - 3€PTTEY )KYMbICTapbl Macelelepine
apHaJIFaH.

,HaHHaf{ JUCLUIIJINHA IIOCBAIIICHA BOIIpocaM OpraHu3anuun
ACATCIIBHOCTU METPOJIOTMYCCKUX CJ'[y>K6 o CO3JJaHHI0, COBEPLHICHCTBOBAHUIO,
XpaHCHHUIO ©W NOPUMCHCHHIO TOCYAAapCTBCHHBLIX JTAJIOHOB C€JIWHULl BCJIUMYUH,
CO3JIaHMI0 TII€peaavyu pasMepoB CAUHULL BCJINYHH, pa3pa60T1<1/I HOPMAaTUBHBIX
JAOKYMCEHTOB IIO obecIieueHuI0 CAUHCTBa I/I3M€peHI/II71, MpOBEACHUA CIIMYEHHI
OTAJIOHOB CJIMHUIl BCJIWYHUH, PE3YJIbTATOB IIOBEPKU U KEU'II/I6p0BKI/I CpCACTB
HBMepeHHﬁ, IMMOBEPKHU OTAJOHOB €AWHUI] BCIWYWMH W BBICOKOTOYHBLIX CPEICTB
HM3MEpEeHUH, HayqHO - UCCIIEI0BATEIbCKUX paboT.

This discipline is devoted to the organization of activities of Metrology services for
the creation, improvement, storing and application of state measurement standards,
the creation of a transfer of units of measurements, the development of regulatory
documents on ensuring the uniformity of measurements, carrying out comparisons

MeTtponorust
MeTtponorust
Metrology
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of measurement standards, the results of the verification and calibration of
measuring instruments, calibration of measurement standards and precision
measuring instruments, scientific research.
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OuieM OipIliriH KaMTaMachl3
CTY/IH YHBIMIACTHIP YIIBLIBIK
HeTi31epi

OpraHu3alMoHHbIE OCHOBBI
00eCIeUYeHUs CIMHCTBA
U3MepeHuil

Organizational bases of ensuring
unity of measurements

Byn kypc emmiem OipiiriH KamTamachl3 €Ty CallaChIHIaFbl 3aHHaMaHbI 3epTTeyre
apHanraH. Kypc MeMIJekeTTik cascaTTbl o3ipjey KoHe HOPMATHBTIK-KYKBIKTBIK
perrey, MeMieKeTTIK KbI3MET KOpCETy, 6eJlieM OiplliriH KamMTamachl3 eTy
cajlachlHAa MEMJICKETTIK MYJIKTI 0ackapy j>XOHE MEMJIEKETTIK METPOJIOTHSUIIBIK
Kagaranay OoMblHIIA (QYHKIMSIAPABI JKY3€re achlpaThlH aTKapylibl Ok
OpTraHAAPBIHBIH YHBIMAACTHIPYIIBUIBIK HETi3/Iepi MeH KbI3METIHIH HeTi3Ti Typiepid
KapacThIpyFa apHaJIFaH.; FEUIBIMA METPOJIOTHSUIBIK MHCTUTYTTAPIBIH MEMIICKETTIK
YakbIT KBI3METI, KUK koHe JKepniH aifHamy mapaMmeTpiiepiH aHBIKTay KbI3METi,
MeMIeKkeTTiK KbI3MeT 3aTTap MEH MaTepuagapAblH (M3HKAIBIK KOHCTAHTTaphl
MEH KacHeTTepi Typasbl CTAHIAPTThI AHBIKTAMAJIBIK IePEKTeP.

JanHblil Kypc mpeaHa3HayeH IS M3y4YeHHs 3aKOHOAaTeNbcTBA B oOmactu
obecrieueHnsi equHCTBa  M3Mepenuit. Kypc MOCBAILIIEH ~ PacCMOTPEHUIO
OpraHnu3alMOHHBIX OCHOB u OCHOBHBIX BHUI0B JACATCIBbHOCTHU OpraHoB
UCTIOJHUTCIILHOW ~ BJIACTH,  OCYIICCTBIIAIONIMMU  (DYHKIMH 1O  BhIPAOOTKE
FOCYAApCTBEHHOW IOJUTUKM U  HOPMATUBHO-IIPABOBOMY  PEryJUPOBAHUIO,
OKa3aHMIO TOCYAapPCTBEHHBIX YCIIYT, YIPABICHUIO FOCYIapCTBEHHBIM UMYIIECTBOM
B oOsactu oOecreyeHHs E€AMHCTBA H3MEPEHHH M TOCYJapCTBEHHOMY
METPOJIOTUYECKOMY ~ HAA30pYy;  HAYYHBIX  METPOJIOTMYECKHX  WHCTUTYTOB
locynapcTBeHHOH Ccy’k00H BpEMEHH, YacTOTHl M OIpPENENCHUS IapaMeTpoB
BpamieHust 3emin, ['ocynapcTBeHHOH ciry)00i CTaHAAPTHBIX CHPABOYHBIX JAHHBIX
0 (PM3MYECKHUX KOHCTAHTAX U CBOMCTBAX BEIIECTB U MATEPHAIIOB.

This course is designed to study the legislation in the field of uniformity of
measurements. The course is devoted to the consideration of the organizational
foundations and the main activities of the Executive authorities responsible for the
development of state policy and legal regulation, the provision of public services,
the management of state property in the field of ensuring the unity of measurement
and state metrological supervision; scientific metrological institutes by the State
service of time, frequency and determination of earth rotation parameters, the State
service of standard reference data on physical constants and properties of
substances and materials

OuiieM OipItiriH KaMTaMachI3
eTY/iH MEMJICKETTIK JKyHeci
I'ocynapcTBeHHas cucteMa
obecrieueHns1 €IUHCTBA U3MEPEHUH
State system for ensuring the
uniformity of measurement
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MeTpoNOTHsITBIK, CEHIMILTIK
JKOHE TCKCEPY apajIbIFbl
Mertponoruueckast HaJIe>KHOCTb U
MEXKIIOBEPOYHBIC HHTEPBAJIbI
Metrological reliability and
intertesting interval

By Kypc METpOJIOTHSIIBIK CEHIMAITIK KOPCETKIMTEPiH 3ePTTEYTre JKOHE CaNbICTHIPY
apaJIbIK MHTEpBALJAp apKbUIbl ATAJIOHMEH CAJBICTBIPY XKYprizyre apHamraH. Kypc
METPOJIOTHSUIBIK ~ 0ac  TapTychl3 IKYMbBIC  BIKTUMAIBIFBIH, METPOJIOTHSIIBIK
AKAYCBI3/IBIKTBIH  BIKTUMAIIBIFBIH, METPOJIOTHSUIBIK aKaYChI3IBIKTBIH YaKbITIIA
KO3(D(DUIMEHTIH, METPOJIOTHSIIBIK aKaYChI3ABIKTBIH AaTKapbIMIBUIBIFBIH  JKOHE
METPOJIOTHSIIBIK AKayChI3ABIKTHIH KapKbIHABUIBIFBIH KapacThIpyFa apHaJFaH.

Oniiey canacbIHIAFbl KYKBIKTBIK
HOpManap

ITpaBoBBIC HOPMEI B 00TaCTH
HU3MepeHuit

Precepts of law in the field of
measurements
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JaHHbIil Kypc TmpegHa3HaueH ISl H3Yy4YEHMs TIOKa3aTellied MeTPOJIOTHYeCKOn
HaJe)KHOCTH M TMPOBEJICHUE CIWYCHHUs C OTAJIOHOM 4Yepe3 MEXIOBEpPOUHbIE
untepBanbl.  Kypc MOCBSIIIEH PAaCCMOTPEHHMIO BEPOSTHOCTH paboT 0e3
METPOJIOTHYECKUX OTKa30B, BEPOATHOCTH METPOJIOTMUECKONH  HCIPABHOCTH,
BPEMCHHOTO KOX((UIMECHTa METPOJIIOTHUCCKOW HCIPABHOCTH, HApaOOTKH Ha
METPOJIOTHYECKHM 0TKa3 U MHTEHCUBHOCTH METPOJIOTUYECKOTO OTKa3a.

This course is designed to study the indicators of metrological reliability and
conduct comparisons with the standard through calibration intervals. The course is
devoted to consideration of probability of works without metrological failures,
probability of metrological serviceability, time coefficient of metrological
serviceability, operating time for metrological failure and intensity of metrological
failure.
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Camnanbl 0acKapyabIH
CTaTHCTHKAJIBIK dJIicTepi
CTaTUCTHYECKHUE METOIBI
YIpaBIEHUS KAY€CTBOM
Statistical methods of quality
management

Byn kypc OumiM anymsiiapra camaHbl OacKapyAblH CTATHCTHKANBIK SAIiCTEPiHIH
Heri3gepi MEH MOJeNbJepiHiH naiaa Oojy JKOHE JaMy TapHXbl Typasl,
XaJbIKapaJblK ~ CTaHIApTTap  KarujaTTapblHa  okayanm — OepeTiH  JKoHe
TYTHIHYIIBIJIAP/BIH, ~ KOKETTUIIKTEPIH KaHaFaTTAHABIPY YIIH KOCITOPHIHHBIH
TajanrtapblHa COMKeC KeNEeTIH calma MEHEMKMEHTI KypaiJapbl Typalibl Herisri
yreIMAapasl Oepyre apHanran. Kypc camaHel Oakpiiay »KoHE Tajjiay oJictepi
XKYHECiH KypaWTBIH CallaHbIH JKaHA JKOHE JKeTi eCKi KypajmapblH  Kapayra
apHaJFaH.

JauHbplil Kypc MpeAHA3HAYCH [UIl MPEJIOCTaBICHHS OOYYarONIMMCS OCHOBHBIX
MOHATHHA 00 WCTOPUM BO3HUKHOBEHMS W Ppa3BUTHS OCHOB U  Mojejel
CTATHCTHYECKUX  METOJOB  YIpaBICHUS  KauyeCcTBOM, 00  HMHCTPYMEHTax
MCHC/PKMEHTA Ka4eCTBA, OTBCUAIOIINX NPUHIHUIIAM MCKAYHAPOAHBIX CTaHAAPTOB U
COOTBETCTBYIOLINX Tpe6OBaHI/IﬂM MMpeanpuATUA JJIs1 YAOBJIETBOPCHUSA
notpebHocTel motpedutenei. Kypc MOCBAIIEH pacCMOTPEHHIO CEMH HOBBIX H
CeMH CTaphIX MHCTPYMEHTOB KayeCTBa, 0OPa3yOIHX CUCTEMY METOIO0B KOHTPOJIS
U aHaJli3a KauecTBa.

This course is designed to provide students with basic concepts about the history
and development of the basics and models of statistical methods of quality
management, quality management tools that meet the principles of international
standards and meet the requirements of the enterprise to meet the needs of
consumers. The course is devoted to the consideration of seven new and seven old
tools of quality, forming a system of methods of quality control and analysis.

CrangapTray xoHe cepTuUKaTTay
CrangapTuzanus U cepTuduKanms
Standardization and sertification
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DJeKTp mamaaapblH eJey
omicTepi MEH Kypaiiapbl
MCTO)IBI " CpEACTBA UBMCPCHUA
UEKTPUYECKUX BETHINH
Methods and measuring

By kypc anmekTp mamanapbslH eJIIeyre apHajlFaH acmanTapisl KYPYyIbIH HeETi3Ti
MIPUHITUITEPiH, COHJAN-aK JIEKTP IaMalapblH OJIIICY SMICTEPiH, OJIIey oIicTepi
MEH KYpaJJlapblHBbIH >KaJIIbl CHUIATTaMallapblH MIoJyFa apHanraH. Kypc emnmey
omictepi MeH KYpaJJIapblHBIH JKallbl CHUNATTAMACHIH, 6OJIey TYpIASHIIpY
Ke3EHJICpiH, OJIIey TYPJEPiH, OIey ONICTepiH, OJIIey KYpaJIapbhlH KIKTeyi,

[Tamanapael eney Kypajagapbl
CpencrtBa M3MepeHUH BETMYUH
Measuring instruments of sizes
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instruments of electrical quantities

AJICKTPIIIK OJIIey 9MIiCTEPi MEH KYpPaIapbhIHBIH >KaJIbl CHIIATTAMAaChH, OJIIICY
KYpaJIapbIHBIH HETIi3ri CHUIaTTaMallapbiH, 3JICKTP Oy aclanTapbiH, AHAJIOTTHI
AJIEKTp OJIIICY acTaNTaPhIH JKIKTEY i KapacThIpyFa apHaIIFaH

JauHblil Kypc mnpeaHa3HadeH A 0030pa OCHOBHBIX IPHHIIMIIOB TOCTPOCHHUS
puOOpOB, MpeAHA3HAYCHHBIX JJISI U3MEPEHUs DJIEKTPHYECKUX BEJIMYMH, a TaKKe
METOJIOB U3MEPEHHUS DICKTPUUYECKUX BEIWYHH, OOIIMX XapaKTEPUCTHK METOJIOB U
cpenctB u3MepeHHi. Kypc TOCBAMIEH pacCMOTPEHHIO OOIIeH XapaKTepHUCTHKHI
METOZIOB M CPEACTB U3MEPEHUH, 3TAllOB U3MEPHUTEIHLHOTO MPeoOpa3oBaHysl, BUIAM
M3MEpEHUH, METOIOB M3MEpEeHHH, KIACCH(PUKAIMA CPEACTB M3MEpEeHUH, oOmein
XapaKTEPUCTUKHA  METONOB M CPEICTB 3JICKTPHICCKUX H3MEPEHHH, OCHOBHBIX
XapaKTEePUCTUK CPEICTB W3MEPEHHH, KiIacCH(PHUKAMK >IEKTPOM3MEPHUTEIbHBIX
pUOOPOB, aHAJIOTOBBIX 3JIEKTPOU3MEPHUTENBHBIX TPUOOPOB.

This course is designed to review the basic principles of construction of devices for
measuring electrical quantities, as well as methods for measuring electrical
quantities, General characteristics of methods and measuring instruments. The
course is devoted to consideration of the General characteristics of methods and
measuring instruments, stages of measuring conversion, types of measurements,
measurement methods, classification of measuring instruments, General
characteristics of methods and means of electrical measurements, the main
characteristics of measuring instruments, classification of electrical measuring
instruments, analog electrical measuring instruments

30 | BIITK
Bl KB
BD EC

MeX&HI/IKaHHK maMaJiap bl
eImIey dIicTepi MEH Kypalaapsl
MCTOI[BI " CpEACTBA UBMCPCHUSA
MEXaHHNYCCKUX BCINYHH

Methods and measuring
instruments of electrical quantities

Byt kypc MexaHHMKaNBIK [IaMaxapAbl eNIeYAiH HeTi3ri 9icTepi MeH KypalgapbiH
3epTTeyre apHanraH, Oy MamManapAblH KIKTeJyiH 3epTTey/Ii, COHali-aK ChI3BIKTHIK
JKOHEe OYpBILITBHIK OJIIeMIEPi eJIIey iH Heri3ri amoedan oaicTepiH MpakTHKaaa
3epTTeyi XKoHe Naiaananypl ke3neiai. Kypc MeTponorus sxoHe cTaHAapTTay/AblH
HOPMATHBTIK aCHEKTIIEPiH KOJIaHyFa apHaJFaH.

HaHHLIﬁ KypC IMNp€aHasHa4€H JJid U3YUYCHHA OCHOBHBIX METOJO0OB U CpPECIACTB
U3MEPCHUA MEXAaHHUYCCKUX BCJIIMYMH, qTO nmoapasymMeBacT N3Yy4YCHUC
Knaccn(bm(aunﬁ BCJIMYMH, a4 TaKKE H3Y4YCHUC U HCIOJb30BAHUC Ha MPAKTHUKE
OCHOBHBIX YHUBEPCAJIbHBIX METOAOB U3MCPCHUS JIMHEHHBIX U YIJIO0BBIX Pa3MEpOB.
Kypc IMOCBALICH PAaCcCMOTPEHUIO HCIIOJb30BAHHWA HOPMATUBHBLIX ACIICKTOB
METPOJIOTUHU U CTaHAAPTU3ALIUU.

This course is designed to study the basic methods and means of measuring
mechanical quantities, which involves the study of classifications of quantities, as
well as the study and practical use of basic universal methods for measuring linear
and angular dimensions. The course is devoted to the use of normative aspects of
Metrology and standardization.

[Hamanapas! enmiey Kypaigapbl
CpencrBa U3MEpEHUH BEIUMYUH
Measuring instruments of sizes

6 cemectp /6 cemecTp / Semester 6
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BI1

KOOK
BJI BK
BD UC

Omey KypaniapblH TEKCEPY
IloBepka cpencTB usmepeHun
Checking of measuring
instruments

Byn xypc canpICTBIPBINT TEKCEpy calachlHAAFbI ©JIIeM OipJliriH KaMTaMachl3 eTYIiH
MEMJICKETTIK JKYHECiHIH Heri3ri OaFpITTapel MEH epexenepin 3eprreyre, KP-ma
KOJITAHBUIATHIH  CAJIBICTBIPBIIT  TEKCEPY CXEMaJapbhIMCH TAHBICYFA, CAaJIBICTBIPHII
TEKCePYMiH TypJiepi MEH CHIHBIITAMAChIH 3epAejeyre, COHAal-ak eIeyIepIiy
KaJaraaHyblH KaMTaMachl3 €Ty VIIiH 3TaJOHIAp MEH 0acka Jia eliey KypallapbiH
naiinananyra apHanran. Kypc enmiey KypaimapblH TEKCEpY[iH HETI3ri Typiepi MeH
oMiCTEepiH KapacThIPyFa apHaIIFaH.

JaHHblll Kypc mpeaHa3HaueH Uil U3Y4YeHHs OCHOBHBIX HApPaBICHUH U MOJOXKEHUM
TlocynapcTBeHHOM crcTeMBl 00eCTCUeHHS SIMHCTBa M3MEPEHHUN B OOJIACTH TOBEPKH,
O3HAaKOMJIGHHE ¢ TpuMeHseMbiMH B PK 1OBEpOUHBIMH CXEMaMH, H3y4YCHHUE
pasHOBHIHOCTEH M KiacCU(HKAIMH MOBEPOK, & TaK € HCIOJIb30BAHUE 3TAJIOHOB M
JPYTUX CPEICTB M3MEpEHHid Al oOecreueHus MpoCiIeRnBaeMocT u3MepeHuid. Kypc
TOCBAIICH paCCMOTPEHNIO OCHOBHBIX BUJIOB U MCTOJJ0B ITOBCPKU CPCIACTB 143MepeH14171.

This course is designed to study the main directions and provisions of the State system
of ensuring the unity of measurements in the field of verification, familiarization with
the verification schemes used in the Republic of Kazakhstan, the study of varieties and
classifications of verifications, as well as the use of standards and other measuring
instruments to ensure traceability of measurements. The course is devoted to the
consideration of the main types and methods of verification of measuring instruments.

Omney, chiHAY JKoHE OaKbLIay
oMicTepi MEH Kypanaapbl
MeTonb! u cpeacTBa
W3MEPEHUH, UCTIBITAHUN U
KOHTPOJIS

Methods and measuring
instruments, tests and control

32

BII
KOOK
BJ BK
BD UC

Oumey KypaniapblH Kanuopiey
KamubpoBka cpencTs uaMepeHuit
Calibration of measuring
instruments

Byn kypc emmieM OipiiriH KamMTaMachl3 eTYIiH MEMJICKETTIK KYHeciHe Coikec
METPOJIOTHSIIBIK  CHNATTAMANIap/blH HAKTBl MOHJCPIH JKOHE 6JlIeM KypalJapblH
KOJNJaHyFa >KapaMJBUIBIFBIH pacTay MaKCaThIHAA KaluOpliey >KYPTi3yIiH Heri3ri
epexxersiepi MeH oJicTeMenepiH 3epTreyre apHamrad. Kypc emiey KypainapbiH
KaJHOPJICYIiH HETi3ri TypJiepi MEH 9/IiCTepiH KapacThIpyFa apHaIFaH

JaHHbIll Kypc mnpeqHa3HauyeH JJIi W3Y4YEHUs OCHOBHBIX IOJIOKEHUH WU METOIUK
NPOBEJCHUS] KaTUOpPOBOK, C IIENBI0 TOATBEPXKACHUS JACUCTBUTEIHHBIX 3HAYCHUM
METPOJIOTHUECKUX XAPAaKTEPUCTUK U MPUTOJHOCTH K IPUMEHEHHIO CpeiCTBa
U3MEpPEHUN B COOTBETCTBUHM C [OCYZapCTBEHHOW CHUCTEMOHN OOecredeHUsl eIMHCTBA
u3mepenuit. Kypc MIOCBAILIEH PAaCCMOTPEHUIO OCHOBHBIX BHJIOB M METOJIOB
KaTHMOPOBKH CPEACTB U3MEPCHUIA.

This course is designed to study the basic provisions and methods of calibration, in
order to confirm the actual values of metrological characteristics and suitability for use
of measuring instruments in accordance with the State system of ensuring the unity of
measurements. The course is devoted to the consideration of the main types and
methods of calibration of measuring instruments

Onmiey, ChIHAY XKoHE OaKbLIAy
omicTepi MeH Kypanaapbl
MerTons! 1 cpeacTBa
U3MEPEHUH, UCTIBITAHUHN 1
KOHTPOJIA

Methods and measuring
instruments, tests and control

33

BII TK
BI KB
BD EC

OmmeM OipJIiri MeH KajgaraaaHybl
EAWHCTBO ¥ ITPOCIICKMBAEMOCTh
M3MEpEeHUH

B¥J'I KypC TEOPHUAJIBIK XOHE MPAKTHUKAJIBIK 3aHHaAMaJIBIK METPOJIOTHUAHBI 3€PTTCYTE,
COHJIali-aK ChIHAMAJIApIbl ipIKTEY 9MICTEPIH PErJaMEeHTTEUTIH enmeMaepAiH Oipiiri
MEH KaJaraJaHyblH KaMTaMachl3 €TYJIH HETi3Ti Mmpoleaypaiapbl MEH dicTeMeNnepiH

OmmeM OipJIiriH KaMTaMachI3
eTYIIH YABIMIACTHIPYIIBUIBIK
Heri3aepi

@ EHYVY 708-01-19 Karanor aucuurmuivs mo o0pa3oBaTenpHON nporpamme. Mznanue BTopoe



http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf
http://www.tstu.ru/book/elib/pdf/2011/divin1-a.pdf

Unity and traceability of
measurements

3epTTeyre, OJIMEeMIEpIiH OipTYTaCTBIFBIH JKOHE KaJaraJlaHyblH 3epTTey MOHiHE
TEKCcepy JKYpri3y VIIiH KaXKeTTi Ky)KaTTaMa HbICaHJapblH a3ipieyre apHamraH. Kypc
METPOJIOTHSUIBIK ~ YHJISCIMIUIIK, METpPOJIOTHSUIBIK  Oakpulay, COHJal-aK —eey
KYpaJIAapbIHBIH OipJIiriH KapacThIpyFa apHaJlFaH.

JaHHpIl Kypc npenHa3Ha4eH Il M3YYEHHS TEOPETHYECKOHM W NpaKTHYECKOH
3aKOHOJATEIbHOW METPOJIOTHH, a TAaK)Ke M3Y4YE€HHE OCHOBHBIX NPOLEIYpP U METOAUK
o0ecriedeHnsI €IUHCTBA U TIPOCICKUBACMOCTH H3MEPEHHH, KOTOPBIE PETIIAMEHTUPYIOT
MeToAsl oTOOpa T™pob, pa3paboTKy (opM HOOKyMEHTAalMH HEOOXOIMMOW s
MPOBECHUS TPOBEPOK HA MpPEAMET HCCICIOBHHS EINCTBA M IPOCICKHIBAEMOCTH
mmepenuil. Kypc MOCBAIIEH pacCMOTPEHUI0 METPOJOTUYECKOW COBMECTHMOCTH,
METPOJIOTHYECKON MPOCIISKUBAEMOCTH, a TAK)KE SIMHCTBA CPEICTB H3MEPCHHN.

This course is intended for the study of theoretical and practical legal Metrology, as
well as the study of the basic procedures and techniques to ensure the unity and
traceability of measurements, which regulate the methods of sampling, the
development of forms of documentation necessary for testing for the study of unity and
traceability of measurements. The course is devoted to the consideration of
metrological compatibility, metrological traceability, as well as the unity of measuring
instruments.

OpI‘aHI/ISaHI/IOHHHC OCHOBBI
o0ecrieYeHUs CIUHCTBA
U3MepeHuit

Organizational bases of
ensuring unity of measurements

34 | BIITK Onmiey HOTHKETIEpiH oHIeY, By xypc emmiey HOTWXeNepiH OHICYIIH HETi3Ti 9icTepi MEH TACUIEpiH 3epTTeyre | Ommemuepi opeiHaay
BJI KB YCBIHY JKOHE TYCIHIIPY apHanrad. Kypc kecrenepni oHE IuarpaMMaiapAbl OpBIHIAY epeKelepiH, HeTisri | omicTteMeci
BD EC O06paboTKa pe3yIbTaToB YFBIMIIAPJBI JKOHE TEOPHSHBI erKeH-TerKeHyi KapacTelpMaid, HAKThl MbIcajgapaarbl | MeTOIUKH BBITOIHEHHUS
U3MEpeHui KaTeNiKTepai Oaranay ofiCTEMECiH KapacTBIPYFa, 3€pPTXaHAIBIK KYMBICTap HETI3iHAE | U3MEpEeHUi
Processing, representation and IKCIIEPUMEHTTEP HOTHIKENIEPIH eCenTey/Aeri MpaKkTUKAIbIK marasuiapasl MeHrepyre | Techniques of performance of
interpretation of results of apHayFaH. measurements
measurements
JlanHblil Kypc npenHa3Ha4eH JUIsl M3Y4YeHHS OCHOBHBIX METOJOB M CIIOCOOOB
00paboTKK pe3ynbTaToB H3MepeHnil. Kypc  HOCBSIIEH pacCMOTPEHHIO MpPaBHII
BBIMIOJIHEHHsT TaOJNUIl M JHUarpaMM, OCHOBHBIX IIOHATHH W METOJMKA OIICHKH
MOTPEeNIHOCTEHl HA KOHKPETHBIX IpHMepax 0e3 JeTaJbHOrO0 PacCMOTPEHHs TEOPHH,
MIPUOOpETEeHNs NPAKTUYECKNX HABBIKOB B BBIYHCICHHH PE3YJILTAaTOB IKCIIEPUMEHTOB
Ha 0a3e J1abopaTopHBIX padoT.
This course is designed to study the basic methods and methods of processing the
results of measurements. The course is devoted to the rules of tables and diagrams,
basic concepts and methods of error estimation on specific examples without a detailed
consideration of the theory, the acquisition of practical skills in calculating the results
of experiments based on laboratory work.
35 BII TK | ©nmey Kypanmgapbia By xypce enmey KypanaapblH METPOJIOTHSUTBIK aTTECTATTayAaH OTKi3y TOpTiOl Typaliel | Omiey KypalgapbliH TeKCepy
BI KB | MeTposorusuibIK arTecTarray HETi3ri MomiMeTTepi 3epTTeyre apHayFad. Kype enmiey KypaimapslH MeTpOJIOTHSIIBIK | [ToBepka cpeacTB n3mepeHuit
BD EC | Merposornyeckas aTTeCTamus aTTecTtaTTay Ke3eHJEpiH Kapayra, METPOJOIMsIIbIK arrecrarrayra ycbiHbLIaTeiH | Checking of measuring
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CpPEACTB U3MEPEHUI
Metrological  certification  of
measuring instruments

TeXHUKAIBIK KyKaTTapfa capamnraMa OKYpridy epexkernepiHn 3epaeneyre; OK
CaNBICTBIPBINT ~ TEeKcepy  Ke3iHAe  Oakpllayra  JKaTaTblH  METPOJIOTHSUIBIK
cunaTTamajapiblH Tiz0eciH Oenriney omicTepiH Tanmayra, OK MeTpOJOTHSIBIK
aTTecTaTTay HOTHIKEJEPiH pecimMieyre KOMbUIAThIH TajanTapabl KapayFa jKoHEe eJIIIeM
KYpaJIapblH METPOJIOTHSIJIBIK aTTeCTaTTay Typalibl CEpTU(QHKATTEI Oepyre apHajFaH.

JlaHHBIM Kypc IpeAHa3HaueH M M3y4YeHHs OCHOBHBIX CBEACHUI O TOpsIke
NIPOBEJICHUSI METPOJIOTMUYECKON aTTecTaluu CcpelacTB uaMepeHuil. Kypc mnocssmieH
PaCcCMOTPEHHIO 3TAallOB METPOJIOTHYECKON aTTECTALIMH CPENCTB U3MEPEHUN; U3YUEHHIO
IIPAaBHUJI MPOBEACHUS JKCIEPTU3bl TEXHUYECKUX JOKYMEHTOB, INPEACTABIIIEMBIX Ha
METpPOJIOTHYECKYIO ~ ATTECTAllMIO;  aHAIM3y METONOB  YCTAHOBIECHHMsS  IEpEYHs
METPOJIOTUYECKUX XapaKTePUCTUK MOAJNEKAIIMX KOHTpomto mnpu mnosepke CU,
paccMOTpeHHI0 TpeOoBaHMM K O(GOpPMIEHHIO pPE3yJIbTaTOB METPOJIOTHYECKON
arrecraiiun CU u Bblmaue cepTudukara O METPOJIOTHYECKOH aTTecTallud CpeicTBa
HU3MEpEHUN.

This course is designed to study the basic information about the procedure of
metrological certification of measuring instruments. The course is devoted to the
consideration of the stages of metrological certification of measuring instruments; the
study of the rules of examination of technical documents submitted for metrological
certification; analysis of methods for establishing a list of metrological characteristics
to be monitored in the verification of Ml, consideration of requirements for registration
of the results of metrological certification of Ml and issuance of a certificate of
metrological certification of measuring instruments.

instruments

36

BII TK
BJI KB
BD EC

Onmiey snmicTeMenepin
arrecrarray

ATTecTanys METOAUK H3MEpPEHUIl
Certification of measurement
techniques

byn xypc emmeynepai opblHOAay SicTEMeENepiH METPOJOTHSIIBIK aTTecTaTTaylaH
OTKi3y TopTiOi Typalibl Heri3ri MamimMerTepi 3eprreyre apHainrad. Kypc ©0O-HiH oFaH
KOWBLIATBIH METPOJIOTHSUIIBIK TajanTapFa COWKECTIriH aHbIKTay (pacTay) Ke3eHIepiH
Kapayra; aTTecTaTTayFa YCBIHBUIATHIH KY)KaTTap J>KUBIHTBIFBIHA capanrtama Xyprizy
epexenepin 3epzaeneyre; O0O METPONOTHSUIBIK aTTECTATTay Typaslbl KYQJKTI
pecimaey xone KP MOX TisiniMinae MeTposiorusuiblk arrectartairan ©00 Tipkey
TananTtapbelH Kapayra apHajiFaH.

JlaHHBI Kypc IpeAHa3HAuYeH M M3Yy4YeHHs OCHOBHBIX CBEACHUI O TOpsIKe
MIPOBEAECHUS METPOJIOTMYECKON aTTeCTallMd METOAMK BbINOMHEHUs usmepeHuil. Kypc
MIOCBSIILIEH PAacCMOTPEHMIO JTAINlOB YCTAHOBJIECHHUS (MOATBEPIK/IEHHS) COOTBETCTBHS
MBU npenbsiBasieMbIM K Hel METPOJIOTMYECKHUM TPEeOOBaHMSAM; H3YyYEHHUIO ITPaBHII
MIPOBEJICHUS SKCIIEPTU3bl KOMIUIEKTA JOKYMEHTOB, NPEACTABISIEMbIX Ha aTTECTALMIO;
paccCMOTPEHHIO TPeOOBaHMM K O(GOPMIICHHIO CBHJECTENBCTBA O METPOJIOTHYECKOM
arrecrauuu MBU u peructpanuu merposorudecku arrectoBanHoii MBU B peectpe
I'CU PK.

This course is designed to study the basic information about the procedure of
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metrological certification of measurement techniques. The course is devoted to
consideration of stages of establishment (confirmation) of compliance of MVI with
metrological requirements; study of rules of examination of a set of documents
submitted for certification; consideration of requirements for registration of the
certificate of metrological certification of MVI and registration of metrologically
certified MVI in the register of GSI RK.

7 cemecTp

(TpuMecT

, TOKcaH) /7 cemectp (Tpumectp, kBaprana) / Semester 7 (trimester, quarter)
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BII
HKOOK
BJI BK
BD UC

OumieM OipIiriH KaMTaMachl3 eTy
CaJIACBHIH/IAFbl AKKPETUTTEY
AxxpeauTanys B 001aCTH
oOecrieueHns €IUHCTBA
U3MepeHuit

Accreditation in the field of
ensuring unity of measurements

7

By xype enmeM OipiliriH KamMTamMachl3 €Ty CalachlH/a aKKpeAUTTey KYPTri3y TopTioi
Typajbl HETi3ri MajiMeTTepai 3epieneyre apHanraH. Kypc akkpeanTrey >keHIHIETi
OpraHHBIH OTiHIII OepymmiHiH emmeM OipliriH KaMTaMachl3 €Ty OoMbIHIIa
KYMBICTapJbl OpPBIHIAY JKOHE KBI3METTEp KOPCETY KY3BIPETTUIriH pEecMU TaHy
pociMiHIH Ke3eHIepiH KapayFa; eJmeM OipIliriH KaMTaMachl3 eTy callachlHa >KaTaThIH
KYMBICTQp MEH KBI3METTEpIl KOHE oOapra OepileTiH HOPMAaTHBTIK-KYKBIKTBHIK
TaJanTapAbl 3epAesieyre; oimeM OipJIiriH KaMTaMachl3 €Ty CajachlHIa aKKPEeIUTTCY
KYPTi3y KaFuJaJgapbl MEH epekeliepiH Kapayra apHaJIFaH.

JaHHblli Kypc INpeAHa3sHauYeH [UIsl M3Yy4YEHUs OCHOBHBIX CBEICHUH O IOpsIKe
MOBEACHUS  aKKpeAWTaluu B o0nacTu olecrmedeHus eAuHCTBa u3MepeHuil. Kypc
MOCBSILEH PACCMOTPEHHIO ITAIIOB MPOLEAYPhl OHIUATBHOTO TPU3HAHUS OPTAHOM 10
AKKPEAMTALUY KOMIIETEHTHOCTH 3asBUTENIS BBIOJIHATH pabOThl U OKa3bIBATh YCIYTH
1o 00ECIICUeHNIO eIMHCTBA M3MEPEHHH; M3Y4YeHHIO paboT M YCIYr OTHOCAIIMXCS K
obylactu obecrieueHNs] €ANHCTBA N3MEPEHMI M NPENbSIBIAEMBIX K HUIM HOPMAaTHBHO-
NIPAaBOBBIX TPEOOBaHWIl; pPAaCCMOTPEHHIO NPHHIUIIOB W IPAaBWJI  IMPOBEICHU
aKKpeAUTaluy B 00s1acTh oOecrieueH s eTMHCTBA N3MEPEHUI.

This course is designed to study the basic information about the procedure of
accreditation in the field of uniformity of measurements. The course is devoted to
consideration of stages of procedure of official recognition by accreditation body of
competence of the applicant to perform works and to render services in ensuring unity
of measurements; study of works and services relating to the field of ensuring unity of
measurements and the regulatory and legal requirements submitted to them;
consideration of the principles and rules of accreditation in the field of ensuring unity
of measurements.

OueM OipIiriH KaMTaMachl3
eTyliH MEMJIEKETTIK JKyHeci
T'ocynapcTBeHHas cucrema
o0ecrieueHns €IUHCTBA
HU3MEPEHUN

State system for ensuring the
uniformity of measurement
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BII
KOOK
BJ BK
BD UC

K¥)KaTTaMaHLIH METPOJIOTUSJIBIK
capalnTaMachbl

MeTpOJ'IOFI/I‘lCCKaSI IKCIICPTU3a
JAOKYMEHTalluu

Metrological examination of
documentation

Byn kypc KykaTramara METPOJIOTHSUIBIK capanrtaMa >KYpridy TopTiOi Typaibl Herisri
MoJliMETTepli 3epTTeyre apHainraH. Kypc MeTpoJIorusiIbIK KaMTaMachl3 eTy Oeirinae
TEeXHHUKAIBIK MICMIMAEP/l Tajay oHe Oaranay oMiCTEepiH KapacThIpyFa; eJIIEeHEeTiH
napaMmeTpiepli TaHAay OOMBIHINA TEXHHKAJIBIK HISHIIMAEPHl TaljiayFa, eJey
JOIJIIriHE KOWBLIATBIH TajanTapisl Oenriieyre, ojey oaicTepi MEH KypajaapblH
TaHAayFa, OJapFa METPOJIOTHSIIBIK KbI3MET KepceTyre, CTaHAapTTapaa skoHe Oacka na
HOPMATHBTIK KYXKAaTTaplla PErJIAMEHTTENIeH HAaKThl METPOJIOTHSUIBIK —Tallarnrtapra
COMKECTITiH TeKcepy Ke3eHAepiH 3epaeieyre apHaiFaH.

Gnmey cajlaCblHAAarbl
KYKBIKTBIK HOpMaJ1ap

[IpaBoBBIE HOPMBI B 007aCTH
HU3MEpEeHuil

Precepts of law in the field of
measurements
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JaHHbIll Kypc mpenHa3HaueH /Jid HM3Y4YeHUS OCHOBHBIX CBEICHUW O TOPSIKE
MPOBEJICHUSI METPOJIOTUYECKON SKCrmepTH3bl JokyMeHTanuu. Kypc MOCBSIIICH
PacCMOTpPEHHUIO METOJOB aHalu3a M OLICHUBAHMUA TEXHUYECKUX PELICHUI B 4YacTH
METPOJIOTHUECKOTO O0ECICUCHUS;, aHalM3y TEXHUYCCKUX PEIICHUH 10 BHIOOpY
U3MEPSIEMBIX MApaMETPOB, YCTAHOBICHHIO TPCOOBAHMHA K TOYHOCTH HW3MEPCHUIA,
BEIOOPY METOMOB M CPEJICTB HM3MEPCHUMH, UX METPOJOTHYCCKOMY OOCITYKUBAHHIO,
U3YYCHHIO JTaloOB TMPOBEPKM TEXHUYECKOM JOKYMEHTAllMM Ha COOTBETCTBHUE
KOHKPETHBIM METPOJIOTHYECKUM TPEOOBaHISIM, PETIIaMEHTHPOBAHHBIM B CTaHIApTaX U
JIpYTUX HOPMATUBHBIX TOKYMEHTAX.

This course is designed to study the basic information about the procedure of
metrological examination of documentation. The course is devoted to consideration of
methods of analysis and evaluation of technical solutions in terms of metrological
support; analysis of technical solutions for the selection of measured parameters, the
establishment of requirements for the accuracy of measurements, the choice of
methods and measuring instruments, their metrological service, the study of stages of
verification of technical documentation for compliance with specific metrological
requirements regulated in standards and other regulations.
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KoHCTpyKTOPIBIK KY>KaTTaMaHbl
MCTPOJIOTUSIIBIK 6aKLIJ'Iay
MeTtpoaoruueckuii KOHTPOJIb
KOHCTPYKTOPCKOM JTOKYMEHTALUU
Metrological control of design
documentation

by moH MeTponorusuiblk OakbiIaynbl YHBIMAACTBIPY JKOHE JKYPTidy TopTiOiH,
METpPOJIOTHSIIBIK OaKblIayIbl KYPri3eTiH TYJFalapAblH MiHACTTepl MEH KYKBIKTApbIH,
MaKcaTTapblH, MiHASTTepl MeH  (QyHKIMAIApBIH, MaKcaTTapblH  OKBITalIbl.
KosnaHpicTarsl HeMece aHalaH J3IpJCHIeH oJliey KYpaldapbIMeH Tajal eTiNeTiH
OOIIIKIICH  OHIM  MapaMeTpiepiH  eJmey MYMKIHIOITiH — Oaramay  omicTepi
KapacThIPbUIABL.); MaiilallaHy IIapTTapblHa KOWBUIATHIH TalanTapiablH OONybl JKOHE
TONBIKTHIFBI), OHIMII  O3ipieynmi, eHIIpyAi, CHHAYABl JKOHE NaiJalaHyIbl
METPOJIOTHSJIBIK KAMTaMachl3 €Ty OOMBIHILA TaJIANTaP bIH KETKUTIKTIJIT, TEXHHUKAJIBIK
HICIIIMIEP/IiH BIKTUMaJ HYCKaJIapbIH (0aKbUIayAbIH KOJAHIBUIBIFBI, OHBIH JAYPBICTHIFbI,
METPOJIOTHSJIBIK KaMTaMachl3 €Ty OOWBIHIIA >KYMBICTApIbl OpBIHIAyFa apHallFaH
HIBIFBIH/IAP ) CATIBICTBIPY KE31H/I€ METPOJIOTHSIIBIK aCTIEKTUIEPl €CeIKe ary

JlaHHas NUCIMIUIMHA W3ydaeT MeNd, 3aJa4d ¥ (QYHKIUH, OPTraHU3aIHIo u
MOPSAOK TIPOBEICHHS METPOJIOTHYECKOTO  KOHTPOJS, OOSA3aHHOCTH M MpaBa JIHII,
NIPOBOJAIIMX METPOJIOTMUECKUNA KOHTpOJb. PaccmaTpuBaroTCs METOAbI OLIEHKH
BO3MOXKHOCTH H3MEPEHHS IapaMeTpoB MPOAYKIHH C TpeOyeMOoH TOYHOCTHIO
CYIIECTBYIOIIMMH WM  BHOBb  pa3pabOTaHHBIMH  CpEACTBAMH  HM3MEPEHHH
(KOHTPOJIEIPUTOJHOCTh KOHCTPYKIIMH); HAINYHUS U MOJIHOTHI TPEOOBAaHMH K YCIIOBUSM
9KCIUTyaTallid pa3pabaThIBAEMOW TPOAYKIMH), JOCTATOYHOCTH TpeOOBAaHUH IO
METPOJIOTHYECKOMY  OOecIieueHHI0 pa3pabOTKH, TPOM3BOJCTBA, HCIBITAHUN H
SKCIUIyaTaluyd NPOAYKLUMH, YydeTa METPOJIOIMYECKHX acIEKTOB IIPU CpPaBHECHUH
BO3MOXXHBIX BAPMAaHTOB TEXHMYECKMX pemeHuil (ymoOCTBO KOHTpOJs, €ro

Mertponorus
Mertponorus
Metrology
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JIOCTOBEPHOCTD, 3aTPATHI Ha BHIIIOJIIHEHHE PA0OT 110 METPOIOTHIECKOMY O0ECTIEICHUIO

This discipline studies the goals, objectives and functions, organization and
procedure of metrological control, duties and rights of persons conducting metrological
control. Methods of estimation of possibility of measurement of parameters of
production with the required accuracy existing or newly developed measuring
instruments (controllability of a design) are considered); the availability and
completeness of requirements to the operating conditions of the developed products),
the adequacy of the requirements for metrological support of development, production,
testing and operation of products, accounting of metrological aspects of the comparison
of possible variants of technical solutions (ease of control, its reliability, the cost of
execution of works on metrological support
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enmeMz[epz[i JKOHE OpBIH
ayBICTBIPYJIAPAbI OJILICY JKOHE
OaxpLIay Kypajamapbl

CpeactBa U3MEPEHUS U KOHTPOJIS
pa3MepoB U NEpEeMELCHUM
Measuring instrument and
dimensional check and
movements

Kypc CBI3BIKTBI XoHE OYpHIITHIK >KBUIAAMIBIKTEL, NIpUIACYMdi, ONapabl TipKeyTe
apHANFaH JaTYNKTEp MEH achamnTapisl eumiey, HepHOATHIK IipiinmiH OipHermre
mmapaMeTpiIepiH enmiey OOHBIHIIA OUTIMII KaNbIITACTBRIpYFa OarbITTanFaH. AKaymap,
oNapIblH mMaiima Ooxry cebenrTepi, MalIMHATAPABIH XYMBICKa KaOUMETTiIriHE acepi,
Oy30aifTeIH OaKpUTay, OY3BUIMAMTHIH Oakpliay TYpJCpiHIH IKalmbl CHIIATTAMACHL,
Oy30aiiTEIH OaKBUTAYIBIH ONTHKANBIK oNiCTepi, OaKpUIayIblH MAaTHHUTTIK oIicTepi
KapacThIpbLIaIbI. ,

KYHBIHIBI OaKplIay oicTepi, OaKbLIayAblH aKyCTHKAJbIK OIICTEpi , OJIIeMIep MeH
OPBIH aYBICTHIPYJIap/ibl OaKbLIAYAbIH PaJHALUSIIBIK S/1iCTEPI

Kypc HampaBieH Ha (hOpMHpPOBaHHE 3HAHHWN M0 HM3MEPCHUIO JHUHEWHOW W yrJIOBOU
CKOPOCTH, BHOPOYCKOpDEHHWs,  JaT4YMKOB M TPUOOPOB JUIS MX PETrUCTpPalHH,
U3MEPEHUIO HECKOJBbKHX MapaMeTpoB MepHoauueckoil BuOpaimu. PaccmarpuaroTcs
nedexTsl, TPUYMHBI WX TMOSBICHUS, BIMSHHE Ha PabOTOCIIOCOOHOCTH MAIlWH,
Hepa3pylIalomMui  KOHTPOJIb, OOIIas XapaKTepHCTHKAa BHJIOB HEpa3pyLIAOLIEro
KOHTpOJISl, ONTHYECKHE METOAbl HEepa3pyIIaromero KOHTPOJIS, MAarHUTHBIE METOJIbI
KOHTpOJIS,

METO/Ibl BUXPETOKOBOTO KOHTPOJISI, aKYCTHUECKHE METOAbI KOHTPOJIS , palialliOHHbIC
METO/IbI KOHTPOJISI Pa3MEPOB U NEepEeMELICHUH

The course is aimed at the formation of knowledge on the measurement of linear and
angular velocity, acceleration, sensors and devices for their registration, measurement
of several parameters of periodic vibration. Defects, causes of their appearance,
impact on the performance of machines, nondestructive testing, General characteristics
of types of nondestructive testing, optical methods of nondestructive testing, magnetic
methods of control are considered,

methods eddy current testing, acoustic monitoring methods , radiation methods of
control sizes and displacements
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OOBeKTiNepIiH HBICAHIAPBIH
Oakpliay aiicTepi MEH Kypaiaapsl
MeTo/1bl M Cpe/ICTBA KOHTPOJIS

By kypc oObekTiepiH HhICaHapblH OaKbUIaYABIH 9JicTepl MEH KYpajlapbl Typalibl
Herisri ManiMerTepai 3eprreyre apHainraH. Kypc oObekrinep ¢opMachHBIH
AYBITKYJIApbIH eJILIey QMICTEpiH KapacThIPYFa; >Ka3bIKTBIKTHI JKOHE TY3Y CBI3BIKTHI

Ouniey, celHAy JKoHE OaKblIay
ozlicTepi MeH Kypajiapsl
MerToas! U cpeacTBa
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(hopmbl 00BEKTOB
Methods and control devices of a
form of objects

Oakpulay Ke3eHJIEpiH, KOOPIMHATTHIK-©JIIICY MAIIMHACHIHBIH KOMETiMEH NeHTreleK
AyBITKYJaplpl OJIIEY TEXHOJOTHSICHI MeH (opMaHbl OakpuiayFa; OOBEKTIIEpIiH
(dopmanapbiH OakpUlay[bIH HAKThl MIApTTapbl YLIH THIMII KypajjapblH TaHIayFa
KOMBUIATHIH TalanTap/sl Tanaayra; o0beKTUIep/iH (opManapbiH OaKplIayIbIH Ka3ipri
3aMaHFbl 9JlicTepl MEH KypalapblH 3epTTeyre apHaJFaH.

JauHplii Kypc NpeaHa3HayeH Jisi HM3YyYeHHs OCHOBHBIX CBEJCHMHM O METOAaX U
cpencTBax KOHTpOIst (GopMbl 0OBEKTOB. Kypc TOCBAIEH PacCMOTPEHHIO METOIOB
W3MEPEHHsT  OTKJIIOHCHWH  (HOpPMBI  OOBEKTOB, H3YUEHWIO OTAlOB  KOHTPOJIS
TUTOCKOCTHOCTH W TIPSIMOJIMHEHHOCTH, TEXHOJIOTHH HW3MEPEHHS OTKIOHEHHH OT
KPYTJIOCTH ¥ KOHTPOJIS ()OPMBI TIPU TIOMOIIN KOOPIWHATHO-H3MEPUTENBHON MalIiHbI;
aHaM3y TpeOOBaHWM K BBHIOOPY 3(D(MEKTHBHBIX JUIA KOHKPETHBIX YCIOBHH CpPEICTB
KOHTpPOJIST (JOPMBI OOBEKTOB; M3YUEHUIO COBPEMEHHBIX METOIBI U CPEACTB KOHTPOJIS
(hopMBI OOBEKTOB.

This course is designed to study the basic information about the methods and means of
controlling the shape of objects. The course is devoted to the methods of measuring the
shape deviations of objects; study of the stages of flatness and straightness control,
technology of measuring deviations from roundness and shape control using coordinate
measuring machine; analysis of the requirements for the selection of effective for
specific conditions means of control the shape of objects; study of modern methods
and means of control the shape of objects.

U3MEpPEHUH, UCTIBITAHUHI 1
KOHTPOJIA

Methods and measuring
instruments, tests and control
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KBI3MCT KOPCETY CaJIaCblH
METPOJIOTUAJIBIK KaMTaMachI3 €Ty
Memonornqecxoe obecrieuenue
cepsl yeayr

Metrological support of services
sector

By kypc KpI3MeT KepceTy callaChlHAa KYPTi3UIeTiH eJIIeyIepAiH Talal eTiJIeTiH
IONAIri MEH camachlH KaMTaMachl3 €Ty O[IiCTepl Typaibl HETi3ri MoNiMEeTTep.Ii
3eprreyre apHairaH. Kypc KbI3MeT kepceTy MpoLecTepiHAe OpbIHAANATHIH 6JIIey
npoleypajapbiHa KOWbUIATHIH TaJanTaplbl Kapayra; ecell Kypalaapbl MeH KYHeciH
OHTAWNaH/ABIPYABl  3eplelieyre; KbI3MET KOpPCEeTy  CallaChlH  METPOJIOTHSIIBIK
KaMTaMachl3 €Ty JKaFJallblH Tajjgayra jkoHe eHOeK jKarJaiiapblH Oakpliay ic-
IHIapanapblHbIH THIMJIUIITIH apTTHIPYFa apHaJFaH.

JaHHblli Kypc MNpeAHa3HaueH Uil M3Y4EHMs OCHOBHBIX CBEIACHMM O MeETolax
obecrieyeHnst TpeOyeMoOil TOYHOCTH M KadecTBa HPOBOAMMBIX HM3MEpEHHH B cdepe
yeayr. Kypc mocssimieH paccMOTpeHHIO TpeOOBaHUH K M3MEPUTEIbHBIM IPOLIEypaM,
BBIIOJHAEMBIM B IIpPOLECCaX IIPEJOCTaBICHUS YCIyr; HM3YYCHUIO OINTHUMM3ALUHU
CPE/ICTB M CHCTEMbI y4eTa; aHaJM3y COCTOSHHS METPOJIOTHYECKOTO OOecIeueHUs
cdepsl ycIyr U MOBHIMEHNIO 3()(PEKTHBHOCTH MEPOIPHUATHI KOHTPOJIS YCIIOBHUI TpyIa.

This course is designed to study the basic information about the methods of ensuring
the required accuracy and quality of measurements in the service sector. The course is
devoted to consideration of requirements to the measuring procedures performed in the
process of providing services; study of optimization of means and accounting system;
analysis of the state of metrological provision of services and improving the efficiency

PoGoTtranran MeTponorus
PobGoTm3upoBaHHass METPOIIOTHS
Robotic metrology
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of measures to control working conditions.

43 BII TK | Ommey Kypanmapsl MeH By xypc emnmiey Kypaimapsl MEH METPOJIOTHSUTBIK KBI3METTEpAi cepTH(HKAaTTaynsl | OHAIPICTI METPOJIOTHSIIBIK,
BI KB | MeTponorusuibik KbI3METTEp i KYpri3y Ke3eHaepi Typasibl Heri3ri MamiMeTTepai 3epTreyre apHaiarad. Kypc | Kamramacsi3 ety
BD EC | ceprudukarray cepTuUKaTTayAbIH MakKcaTTapbl MEH MIHAETTEpIH Kapayra, cepTudukarrayra | Merponoruueckoe
Ceprudukarys cpencTs YCHIHBUIATBIH KY)KaTTap >KUBIHTHIFBIHA capanTama KYprizy epexesepiH JKoHe eley | oOecreyeHue pOu3BOICTBA
M3MEPEHUI U METPOJIOTUUECKUX Kypajgapbl MEH METPOJIOTHSJIBIK KhI3METTepIi TEXHHKANBIK jkoHe MmeTponorusuieik | Metrological support of
yeiIyr CBIHAY 9/IiCTEpPiH 3epesieyre apHaFaH. production
Certification of measuring
instruments and metrological JlaHHBIA Kypc TpeaHasHAa4eH ISl W3y4YeHHsS OCHOBHBIX CBeleHHH 00 dTamax
services MIPOBEICHUS CePTH(UKAINU CPEACTB M3MEPEHMH M MEeTpoJormueckux ycuyr. Kypc
MOCBAIICH PAcCMOTPEHMIO Ieled W 3a7ad  CepTH(HUKAIWHM;, W3YYCHHIO IPaBUI
NIPOBEJCHUSI  OKCIEPTH3bl  KOMIUICKTa  JOKYMEHTOB,  IIPEACTaBISIEMBIX  Ha
cepTH(UKANNIO U METONOB TEXHHYECKHMX W METPOJOTHUECKHX HCIBITAaHUH CPEACTB
U3MEPEHUI U METPOJIOTMYECKUX YCIIYT.
This course is designed to study the basic information about the stages of certification
of measuring instruments and metrological services. The course is devoted to the goals
and objectives of certification; the study of the rules of examination of a set of
documents submitted for certification and methods of technical and metrological
testing of measuring instruments and metrological services.
44 | BII TK Marepuanrtany Byn kxypc TexHHWKaza KOJIAHBUIATHIH OYWBIMIOApIBIH MaiiianaHy cHUmaTTaManrapblH | Ou3uka
BJ1 KB MarepuanoBeaeHue KaKcapTy MaKcaThlHAa MaTepHalapiblH TaOWFaThl MEH KacHeTTepiH »XoHe ochl | dusmka
BD EC Materials science KaCHeTTep/li ©3repTy 9/IiCTePiH 3epTTeyre apHAIFaH. Physics

Kypc Mmarepuangapna OoibIn KaTKaH KyOBIIBICTApABIH (DU3MKAIBIK MOHIH JKOHE
ONIapJblH ~ MaTepHaNJapiAblH KacHeTTepiHe ocepi; MaTepHangapAblH  KYpaMbl,
KYPBUIBICHl JKOHE KacHeTTepi apachblHIArbl e3apa OalIaHBICTBI OpHATY; TEPMUSUIBIK,
XMMUSUTBIK-TEPMUSUIBIK, )KOHE MaTepHalAapibl HBIFAHTYbIH Oacka a Tocuiaepi MeH
TEOPHUSICHIH OKBII YHPEHY YIIiH apHaJFaH.

JaHHbIll Kypc npenHa3Ha4YeH MAJid HU3yYEeHHs TPUPOABl U CBOWCTB MaTepUalOB U
METOJIOB HM3MEHEHHsS 3THX CBONCTB C IEJbIO0 YJIYYIICHHUS 3SKCIUTyaTallMOHHBIX
XapaKTePUCTUK U3JEJIUN, UCTIOIb3YEMbIX B TEXHUKE.

Kypc mocBsieH paccMOTPEHUIO (PU3UYECKON CYNIHOCTH SBJICHUH, MPOUCXOSAININX B
MaTepuaiaX IpHA BO3JACHCTBUM Ha HHX pa3IMYHBIX (AKTOPOB B  YCIOBHSIX
MPOU3BOJICTBA W OJKCIUIyaTalMd M UX BIMSHME Ha CBOWCTBA MaTepHaloOB,;
YCTAaHOBJEHUIO B3aMMOCBSI3M  MEXJAY COCTaBOM, CTPOEHHEM U  CBOMCTBaMH
MAaTepHajIoB; U3YYEHUIO TEOPUH U NPAKTUKU TEPMHUUYECKOT0, XUMUKO-TEPMHUECKOT0 U
JIPYTUX CIIOCOOOB YIPOUYHEHUST MaTEPHAIIOB.

This course is designed to study the nature and properties of materials and methods of
changing these properties in order to improve the performance of products used in
technology.
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The course is devoted to the physical nature of the phenomena occurring in the
materials under the influence of various factors in the production and operation and
their impact on the properties of materials; establishing the relationship between the
composition, structure and properties of materials; the study of the theory and practice
of thermal, chemical and thermal and other methods of strengthening materials.
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MertpostorusiHbl OarapiaMaibiK
KaMTaMachl3 eTy

Mertposorust nporpaMMHOTO
obecrieueHns

Software metrology

Byn kypc crnermdukanusHbl a3ipaeyneH Oacran OaraapiaManblK eHIMIl 0anTay MeH
TeCTNey i asKTayFa JEeHiHTi Ke3eHIeple CalaHblH METPUKaJbIK CHIaTTaMalapblH
Oaramay mocenenepiH 3eprreyre apHanraH. Kypc BK emmempaepin, cumarramanapbia
JKOHE cama METPHKAChIH Kapayra, OarjapiamMalblK W3ACIIIH KaTelliKTepi MeH
KaTeNIKTepiH aHBIKTayFa MYMKiHIIK OeperTiH BK camachlHBIH cTaTHKaibIK KoHE
OUHAMUKAIBIK CHMATTaMaJapblH OaranayaslH (GopManbasl MOACTi MEH OIiCcTepiH
sepaeneyre; BK cumatramanapblH emeyniH acHanThIK KYPalIapblH TaJllayFa JKOHE
ABTOMATTaH/bIPYFa apHaJFaH.

JaHHblil Kypc NpeaHa3HayeH Uil M3Yy4YeHHsl NPOOJeM OLEHHMBAHHMS METPUYECKUX
xapaktepucTuk kadectBa [IO Ha osrtamax oT pa3paboTku crneuudukanuid 10
3aBepIleHHs OTJIAJKH M TECTUPOBAHMs NporpamMMmHoro mpoaykra. Kypc mocssamien
PacCMOTPEHMIO KPUTEpUH, XapaKTepUCTUK U MeTpuk kaudectBa [IO; wusydenuro
(hopManbHON MOJETH M METOOB OLICHWBAHMS KaK CTATHYECKUX, TAK M IUHAMHUYCCKUX
xapakTepucTuk kadectBa [10, mo3Bonsiomune Ha pasIHYHBIX CTAIUAX pa3pabOTKu
BBISBIIIT MIPOCYETHI M E(PEKTHI MPOTPAMMHOTO M3JIEIH; aHAIN3Y UHCTPYMEHTAIBHBIX
CPEeICTB NOJAEPKKH U aBTOMAaTU3aL1K U3MepeHus xapakrepucTtuk I10.

This course is designed to study the problems of estimating the metric characteristics
of SOFTWARE quality at the stages from the development of specifications to the
completion of debugging and testing of the software product. The course is devoted to
the criteria, characteristics and metrics of SOFTWARE quality; the study of the formal
model and methods of evaluation of both static and dynamic characteristics of software
quality, allowing at various stages of development to identify errors and defects in the
software product; analysis of tools to support and automate the measurement of
software characteristics.

ITamanapasl eiIey Kypaiaapsl
CpencTBa U3MEpEeHUH BETUIHH
Measuring instruments of sizes
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KoncTpykuusnsik Mmatepuaniap
TCXHOJIOTUSACHI

TexHomorus KOHCTPYKIIMOHHBIX
MaTepuaioB

Technology of structural materials

Byn Kypc KOHCTPYKIWSUIBIK MaTepHaINapIblH KACHETTEPiH, OJIApIbl OHIIPY
ToCiIAepiH, oNapJaH JaibIHIaMalap MEH MalinHa OeJIIIeKTepiH ayra apHanFaH. Kypc
KoHCTpyKUMSIIBIK ~ MaTepuaimap KOHE  OJapiaH  OydbIMaapael  JadbIHIAY
TEXHOJOTHSIIAPEl  Typajbl OUTIM  almyFa; KOHCTPYKUMSUIBIK — MAaTepHalAaplbiH
MEXaHUKANBIK KACHETTEPIH JKOHE MallMHa OeJIIeKTepiHiH JalbIHJaMaaapbiH
JMadbIHAAy TOCUIAEpiH 3epTTeyre; MaTepuaiapAbl TaHAay oOICTEpiH, NalbIHIAY
TEXHOJOTHSUIAPBIH, OJHEPTHs YHEMCY J>KOHE OJKOJIOTHSUIBIK Ta3a MallWHA JKacay
TEXHOJIOTHSUTAPBIH KOJIJaHyFa apHAJIFaH.

JanHbIii Kypc mpenHa3zHaueH Uil U3yYeHHs CBOMCTB KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
Cr0co00B WX MPOM3BOJCTBA, MOJNYUYCHHS W3 HHUX 3aTOTOBOK W Jetaned mammH. Kypc

Martepuantany
MartepuanoseeHue
Materials science
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TIOCBAIICH ITOJTYYCHHIO 3HAHHH O KOHCTPYKIIMOHHBIX MaT€puajlax MU TEXHOJIOTHUAX
HU3T0TOBJICHUA I/I3I[€JII/Iﬁ 13 HUX; UBYYCHUIO MECXAaHUYCCKUX CBOICTB KOHCTPYKIIMOHHBIX
MaTepuaioB U c11oco00B U3TOTOBJIIEHUS 3arOTOBOK ,ueTaneﬁ MaliuH; paCCMMOTPCHHUIO
METOO0B BLI60pa MaTtepuajiosB, TEXHOJIOT UM H3roTOBJICHHUS, 3Heproc6epe>1<eHI/I${ u
NPUMCECHCHUSA 3KOJIOTMYECKU YUCTBIX MAIIMHOCTPOUTEIbHBIX TEXHOJIOT .

This course is designed to study the properties of structural materials, methods of their
production, production of blanks and machine parts. The course is devoted to obtaining
knowledge about structural materials and technologies of manufacturing products from
them; the study of the mechanical properties of structural materials and methods of
manufacturing blanks of machine parts; consideration of methods of choice of
materials, manufacturing technologies, energy saving and the use of environmentally
friendly engineering technologies.
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Mertpomnorus, carma KoHe
GarmapiamMaislK KaMTaMachl3
eTyi cepTudukarTay
Mertpoinorusi, Ka4ecTBO U
cepTrUKaLUs TPOrPaAMMHOTO
obecrneueHus

Metrology, quality and
certification of the software

By xypc GarmapmaManblk KaMTaMachl3 €TYIIH camachklH Oaranay jKoHE CEeHIMALUIITIH
apTTBHIPY MAceleNiepin 3epTreyre apHanran. Kype 6armapnamansik Kypaimapasiy (KC)
CCHIMIUTIN MEH camachlH 3epPTTEYIiH MIHACTTEpI MEH OICTepiH KapacThIPyFa;
OarapiaMabIk KaTeJepIiy KJIacCUUKAIHSITBIK ChI30aNaphIH, ceHimi
OarapiaMalblK KaMTaMachl3 €Tyl d31piieyIiH Kypajiaapbl MEH 9[IICTePiH 3epaelieyre;
OarmapiaMalblK  KypalJapIblH Camachl MEH CCHIMIUINH aHBIKTAHTBIH HETi3ri
dakTopiapasl  aHBIKTayFa; OaFjapiamMalblk — KaMTaMmachl3  eTyai  93ipieyiH
TEXHHUKAJIBIK-DKOHOMHMKAJIBIK KGpCGTKiH.ITepiH 6aFanayra apHaJiraH.

I[aHHBIfI KypcC MnpcaHa3sHa4YCH UL U3YUCHUSA np06neM OLICHKHM Ka4yC€CTBa U ITIOBBINICHUA
HAJAC’KHOCTHU IPOTPaAaMMHOI0 obecrieueHusI. Kpr IMOCBAIICH paCCMOTPCHUIO 3a/1a4 U
MCTOAOB HCCICAOBAHUA HAACKHOCTU U KayeCTBa IPOrpaMMHBIX CPEACTB (HC),
HN3Yy4YCHUIO KHaCCI/Iq)I/IKaI_lI/IOHHBIX CXEM MNpOrpaMMHBIX OH.II/I6OK, CpCaACTB U METOHOB
pa3pa60TKH HaZIC)KHOI0  IpoOrpaMMHOI0O O6CCHC‘IGHI/I$I; BBISIBJICHUIO OCHOBHBIX
(aKToOpoB, ONPENEISIIONIMX KAuecTBO M HAJEKHOCTh IPOTPAaMMHBIX CPEJICTB;
OLICHMBAHMIO TEXHHKO-?PKOHOMHYECKHMX IOKa3aTeled pa3pabOoTKH MPOrpaMMHOTO
obecrieueHus.

This course is designed to study the problems of quality assessment and improve the
reliability of the software. The course is devoted to consideration of the objectives and
methods of research of reliability and quality of software facilities (SF); the study of
the classification schemes of software errors, means and methods of developing
reliable software; to identify the main factors determining the quality and reliability of
software; evaluation of technical and economic parameters of software development.

PoGorranran MeTpoIorus
PoOoTtusrpoBaHHasi METPOJIOTHS
Robotic metrology
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