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ABSTRACT

Bachelor’sdegreein 11.03.04 Electronics and Nanoelectronics

Studyprofile “NanotechnologiesinElectronics”

Coursetitle:Metrological support for the production of materials and

electronic components

BasicpartofBlock, 4 credits

Instructor:

P.L. Titov,Cand. of Phys. and math.,associate Professor of the Physics of low-
dimensional structuresdepartment, School of Natural Sciences of Far Eastern
Federal University.

Learningoutcomes:

GPC-5, the ability to use basic methods of experimental data processing and
presenting;

GPC-8, the ability to use normative legal documents;

SPC-10, the readiness to organize metrological support of production of
materials and electronic components;

SPC-19, the ability to make requests for spare parts and consumables, as well
as for equipment verification and calibration.

Coursedescription: The contents of discipline covers theobtaining basic
theoretical and practical knowledge in the field of metrology, standardization needed
to meet the challenges of ensuring the uniformity of measurements and quality
control; metrological and regulatory environment the development, production,
testing, use and disposal of products, planning and implementation of the
standardization of products and processes of development and implementation of
quality management systems; Metrological examinations, the use of modern
information technologies in the design and application of measuring instruments.

Maincourseliterature:

1. Metrological support of nanotechnologies and products of nanoindustry

[Electronic resource]: study guide / O. D. Anashina, S. E. Andryushechkin, S. I.



Anevsky [and others]; by ed. V. N. Krutikov. - Electron. text data. - M.: Logos, 2011.
- 591 C. - 978-5-98704-613-5. - Access mode:
http://www.iprbookshop.ru/33401.html

2. Karzhaubaev, K. Metrology and metrological support of production
[Electronic resource]: a tutorial / K. Karzhaubaev. - Electron. text data. - Almaty:
Nur-Print, 2011. - 304 p. - 978-601-280-161-3. - Access mode:
http://www.iprbookshop.ru/67101.html

3. Labkovskaya, R. Ya. Metrology and electroradio measurements [Electronic
resource]: study guide / R. Ya. Labkovskaya. - Electron. text data. - SPb. : ITMO
University, 2013. - 142 p. - 2227-8397. - Access mode:
http://www.iprbookshop.ru/67299.html

4. Arkhipov, A.V. Basics of standardization, metrology and certification
[Electronic resource]: textbook / A.V. Arkhipov, Yu.N. Bernovsky, A.G. Zekunov;
by ed. V.M. Mishin. - Electron. text data. - M.: UNITY-DANA, 2015. - 447 c. - 978-
5-238-01173-8. - Access mode: http://www.iprbookshop.ru/52057.html

Formoffinalknowledgecontrol:exam.
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AHHOTAIMSA

Pabouas nmporpamma mpegHazHadeHa AJisl CTYICHTOB 3 Kypca CHEIHaIbHOCTH
«DJNEeKTPOHUKA W HAHOAPJIEKTPOHMKA», OOIIas TPYIOEMKOCTh IUCHMIUIMHBI 4
3a4EeTHBIX eauHUITEI (144 gaca).

Y4eOHbIM MIIaHOM TPEAYCMOTPEHBI JieKIuu (36 yac.), 1abopatopHbie padOThI
(18 gac.), camoctositennbHas padorta cryaeHta (90 dac., B Tom umcie 45 yac.Ha
MOJTOTOBKY K JKk3ameHy). Jucuurmimna «MeTponoruueckoe oOecredeHne
MIPOU3BOJICTBA MATEPUAIOB U U3/ICJIUIA IJIEKTPOHHON TEXHUKW» BXOAUT B 0A30BYIO
4acTh IIUKJIA TUCIUILIIMH 00pa30BaTeIbHOM IIPOrpaMMBbl, pealiu3yeTcs Ha 3-M Kypce,
B 6-M ceMecTpe.

Heab u3zydeHUs: AUCHUILIUHBIIIOIYYCHUE OCHOBHBIX HAyYHO-TIPAKTHUYECKUX
3HaHWW B O0OJACTH METPOJIOTUH, CTaHAAPTU3ALMH, HEOOXOMUMBIX ISl PEIICHUS
3ama4 oOecreyeHns eAMHCTBA M3MEPEHUN W KOHTPOJIS KadecTBa MPOIYKIIUH; IO
METPOJIOTMYECKOMY U HOPMATUBHOMY OO€CIEUeHMIO pa3pabOTKH, MPOU3BOJICTBA,
UCIIBITAHUM, OKCIUTyaTalldd W YTWIW3AWH TMPOAYKIHMH, IUIAHUPOBAHUS W
BBIMIOJIHEHUsI Pa0OT MO M3MEPEHUIO XapaKTEPUCTUK MPOIYKIUHU U TMOCIEIyIoIIen
OILIEHKE UX COOTBETCTBHSI TEXHUYECKUM HOPMaM; 10 METPOIOTHUECKOH dKCIIEPTH3E,
UCTIONb30BAHUIO  COBPEMEHHBIX  HMH()DOPMAIMOHHBIX  TEXHOJOTHUH  TpHU
MPOCKTUPOBAHUH U IPUMEHEHUHU CPEICTB U3MEPEHUM.

3axayu:

®1I3yueHNE OCHOBHBIX MOHSATUHN B 00JIaCTH METPOJIOTHH,

®O0CBOCHHME METOJOB  OOpabOTKM  PE3yJIbTaTOB  MHOTOKPATHBIX
U3MEPECHU TPH HAJIUMYUM CIYyYalHBIX © TPYOBIX COCTABISIOIINX
IIOIPELIHOCTEN;

®II3yuyeHWE OCHOB TEXHHUYECKHX pErjaMeHTOB, HAI[MOHAJIHHBIX
CTaH/apTOB U CBOJIOB MTPABUI;

®U3YUYCHHE XapaKTePUCTUK MaTEepUajoB H  U3ACIUNA  MHUKPO-,

HAaHOJ3JICKTPOHHWKH U OCHOBHBIX TEXHUYCCKHUX CPECACTB AJISA UX U3MCPCHUA;



®1I3yuyeHHUE OCOOCHHOCTEH NPUMEHEHHUS CHEIHATbHBIX TEXHUYECKUX
CPEACTB, MPUMEHSIEMBIX NPH KOHTPOJIE KayecTBa W3JENIUN MPU MAcCCOBOM
MIPOM3BOJICTBE C YUETOM CIIEUU(DUKH MUKPOAIIEKTPOHUKH;

eIIpruoOpeTEeHIE HABBIKOB 00PaOOTKH MAaCCHBOB JIaHHBIX, IOJTY4aeMbIX B
pe3yabTaTe MpOBEIECHHS SKCIIEPUMEHTA B PEKUME PeaslbHOTO BPEMEHHU;

eIIpHOOpETEHHE HABBIKOB BBIOOpa MaTeMaTHUYECKOTo  arrapara,
aJITOPUTMOB, TPOTPAMMHOTO TMPOJYKTa U3 PACIPOCTPAHEHHBIX CHCTEM
MaTeMaTH4eCKOTo oOecreueHus Uil BBITOTHEHUS IPeABapUTEIHON paboThI
10 TIOMCKY 3aKOHOMEPHOCTEM.

N3yyaemblil MaTepuan sBisieTca He0OX0AMMOM 0a30i 1 MPOoPEeCCUOHATIBHON
NESATEIIBHOCTH, B KOTOPOW 3aKJaJbIBAlOTCSI OCHOBHBIE TEOPETUYECKHE U
NPAKTUYECKUE 3HAHUSA, HABBIKU M YMEHUS ISl PEIICHUS M3MEPUTENbHBIX 3a1a4 U
coOmoieHnst TpeOOBaHMI TEXHUYECKUX PETIIaMEHTOB, HAIIMOHAIBHBIX CTaHIaPTOB
U CBOJIOB IIPaBWJI; 3TO MO3BOJISIET 00ydaeMbIM peliaTh BOIPOCHI OLIEHKH KauyecTBa
TEXHUYECKUX M3JeNui, o0ecrne4eHus TOYHOCTH HM3MEPEeHMi, TpaMOTHOE
OCYILIECTBJICHUE IUIAHUPOBAHUSA M BBINOJIHEHUS PadOT MO OLIEHKE COOTBETCTBHUS
IPOAYKIIUH MPUHATHIM TEXHUYECKUM HOPMaM.

B pesynbTare uzydeHus JaHHON TUCIUILIMHBI y 00ydJaromuxcst GOpMHUPYIOTCS
cinenyromue obmenpodeccuoHanbHble W MPOGECCHOHAIBHBIC KOMIICTCHITUN

(3J1eMEHTBI KOMIIETEHIIH ).

Kon u Jransl GOpMHPOBAHHUA KOMIICTCHIIMH
(¢popmymposka
KOMIIeTeHIUH

OIIK-5 3Haer OCHOBHBIE CIIOCOOBI rpahuuecKOro NpeCcTaBIeHNs MACCHBOB

CnocoOHOCTh JIAHHBIX;

HCII0JIb30BATh OCHOBHBIE PACTPOBBIEC U BEKTOPHbIE Tpaduueckue popmarsl,

OCHOBHBIE€ TPHEMBI CpEJICTBA UX PEIaKTHUPOBAHUS;

o0paboTku u OCHOBHbIE NpUEMBbI pabOThl B MPOrpaMMax Jjsi HOCTPOEHUs

MIpeICTaBICHUS pa3iIMyYHbIX TrpaQUKOB, AHArpaMM, CXE€M B pacTpOBOM H

SKCIIEPUMEHTAIbH BEKTOPHOM (hopMaTax, uX peAaKTUPOBAHMUS;

BIX JIaHHBIX OCHOBHBIE IIPUEMBI paboThI pu o0paboTke
HKCIEPUMEHTAIbHBIX JAHHBIX XOTS Obl B OJHOM W3 IAKETOB
MaTeMaTHYecKoro mojenupoBanusi u pacuetoB (MathCAD,
MATLAB wnu apyroii);




OCHOBHBIC TpPUEMBI PabOThl B TAOJUYHOM IpOLIECCOpPE
MicrosoftExcel unu ananore.

VYwmeer

MPOBOAWTE  PAH)XHPOBAHHE, COPTUPOBKY  MaccuBa
MOJTYYEHHBIX IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB;

MPOBOANTH BBIYHCICHUE CTAaHIAPTHBIX CTATHCTUYCCKUX
XapaKTEPUCTUK aHAIU3UPYEMOTO Psijia BEIHUNH;

AHAIM3UPOBATH PSAAbI BETUYUH Ha MPEeIMET MOBTOPSEMOCTH,
BOCIPOM3BOAMMOCTH  XapaKTEPUCTUK, HCKIOYaTh TrpyoObie
MOTPEIIHOCTH, MPOMaxH, TMPOSIBISIONIMECS B pe3ylbTaTax
U3MEPEHU;

CTPOUTH IpOCTeIIre rpaduKu B MporpaMMax pacTpoBOil u
BektopHo# rpaduku: MathCAD, MATLAB, Origin, Excel;

MPOBOANTH ANMPOKCUMAITUIO M aHAIM3UPOBATH TEHICHIIMH
3aBUCHUMOCTEl  NpH  TOMOIIM  TMAKETOB  YHUCICHHOIO
monenupoBanusi (MathCAD, MATLAB);

MIPOBOAMTH MIPOCTEHIIINE ACHCTBUS B TAOIUYHOM MPOIIECCOPE
MicrosoftExcel nnu ananore.

Bnaneer

HaBBbIKAMU HCIOJIb30BAHUS OJJHOIO U3 MAKETOB YMCIEHHOIO
MOJICIMPOBAHUST WM  CIEUUAIM3UPOBAHHOIO TMaKeTa Jyis
CTaTUCTHYECKOW  00pabOTKM  MOJYYEHHBIX  PE3yJIbTAaTOB
(MathCAD, MATLAB u np.) nnsi OIEHKH COCTOSATEIbHOCTH,
JIOCTOBEPHOCTH IOJIYYEHHBIX pE3YyJIbTaTOB M HCKIIOYCHUS
rpyObIX MOTPEIIHOCTEM;

HaBbIKAMU IIOCTPOEHHUS CJIOKHBIX Juarpamm, TIpauKoB;
HECKOJIbKUX 3aBHUCHUMOCTEH Ha OJAHOM rpaduke, HO B pa3HbIX
ocax; rpagukoB B  JOrapupMHUUECKUX U  JIBOMHBIX
JOrapu(pMHUUECKUX OCSAX; CIOXKHBIX TPaQUKOB C BbIAEICHHBIMU
001acTAMM [T HEOOJIBIIMX CXEM U MOSCHEHUIA;

HaBbIKAMHU TPOBEACHUS IPOU3BOJBHBIX MAaTEMaTUYECKUX
ornepanuii, AelcTBUA HaJ OOJBLIIMMH O O00BEMY MacCHUBaMU
HKCIEPUMEHTAJIbHBIX PE3yJbTaTOB B OJHOM U3 IaKETOB
MaTemaruueckoro monenuponanus (MathCAD, MATLAB);

HaBbIKAMHU TIOCTPOEHUS CJOXKHBIX TaOnuly; OQOpMIIEHUS
TaOJIUI] 1O 33JaHHOMY ILAOJIOHY; MCIIOJIB30BaHMS pPa3IMYHBIX
cXeM ajpecalud M (UKCAUM CCBUIOK; HCIHOJIb30BAHUSA
BCTPOEHHBIX CPEIACTB M TNPOBEACHHUS ONTHUMHM3ALUU H
HaXOXXJCHUA TNPUOIMKEHHBIX YHMCICHHBIX pe3yJbTaTOB B
MicrosoftExcel unu ananore.

OIIK-8
CriocoOHOCTE
HCITOIB30BaTh
HOpMaTI/IBHBIe
IIPaBOBBIE
JIOKYMEHTBI

3Haer

OCHOBHYIO CIIPaBOYHYIO JINTEPATypy 110 OCHOBHBIM pa3ieiiaM
METPOJIOTHH, CTAHJApTH3AINH, CEPTU(PUKALINY;

OCHOBHBIE 3aKOHBI, Kacaroluecs O0ecledeHus eIUHCTBa
WU3MEpPEHHI;

OCHOBHBIE 3aKOHBI, 00€CIIEUNBAIOIINE HAJIeKalllee KaueCTBO
MIPOYKIIUH U YCIIYT;




cBOEl
OCATCIIBHOCTHU

OCHOBHBIE METOJUYECKUE MHCTPYKLIUHA U PEKOMEHIALMUH I10
MPOBEICHUIO U3MEPEHHUI B PAa3JIMYHBIX YCIOBUSAX U 00paboOTKe
pe3yabTaTOB OJHOKPATHBIX U MHOTOKPATHBIX HAOIIOACHUN NPU
MU3MEPEHUSX;

CTPYKTYpY IIOBEPOYHBIX CXEM H IOCJIENOBATEIbHOCTD
nepejayd  pasMepa €IUHULBl OT 3TajJOHAa K CPEeACTBaM
U3MEPEHU;

OpraHU3alMOHHBIE OCHOBBI METPOJIOTUHU U CTAaHIAPTU3ALIUU B
PO.

VYwmeer

IIOJIB30BaTbCA  CIPABOYHOM JIUTEPATYPOH II0 OCHOBHBIM
paszenaM METPOJIOTHH, CTaHIAPTU3ALNH, CePTUPHUKAIINN;

HaXOJUTh B 3aKOHAX, HANpaBICHHBIX Ha oOecreyeHue
€AVHCTBA U3MEPEHUN M HAJUISXKAIIEro KadyecTBa IPOLYKLIUHA U
YCIIYT, IOJIO)KEHHUS, KacarolUecss KOHKPETHOW IPEIMETHOU
001acTH U cBOEH 00JIaCTH AEATEIBHOCTH;

I10JIb30BATHCS COOTBETCTBYIOIIUMU METOINYECKUMU
MHCTPYKLUMSAMU M PEKOMEHJALUSMU IpU IUIAHUPOBAHUU U
NPOBEICHUN  W3MEpeHui, Tnpu 00paboTKe pe3ylIbTaToB
OJIHOKPaTHBIX U MHOTOKPATHBIX HA0JIIOIEHUI PU U3MEPEHNH;

IIOJIB30BAaTbCA CIPAaBOYHOM JIMTEPATYpPOM M TEXHUYECKOU
JOKyYMEHTAllMel, IpUIaraéMod K CpeacTBaM H3MEPEHUs U
KOHTPOJISL.

Bnaneer

HaBBIKAMH TIOMCKAa HEOOXOJUMOW CIPABOYHOU JIUTEPATYPHI
M0 COOTBETCTBYIOIIUM pa3jiesiaM METPOJIOTHH, CTaHIapTU3AIIII
U cepTUdUKAINH;

HaBbIKAMU MOUCKA HE0OXOTUMOI HOPMAaTHUBHOM,
3aKOHOAATeNbHOW WHGOpPMAIMHU, Kacawllelcs BOIMPOCOB
€IMHCTBA U3MEPEHHI U 00ecreueHns KauecTBa,;

HaBbIKAMM  MCIOJIb30BaHUSI ~ OT/AEJBHBIX  3JIEMEHTOB
HOPMAaTHUBHOTO M 3aKOHOJATEJBbHOIO XapakTepa IO BOIpOCcaM
€MHCTBA U3MEPEHUH U 00ECTICYCHHS KAaYeCTBa, B MPAKTUIECKOM
JIesATeTbHOCTH;

METOJMKaMHU BbIOOpa, TOCTPOEHUS TOCIEIOBATEILHOCTH
MIPOBECHUS SKCIEPUMEHTA, pacueTa pe3yibTaTa, BHIYMCICHUS
MOTPEUTHOCTEM, OCHOBBIBAsICh HA METOJIMYECKUX MHCTPYKIUSAX,
PEKOMEHIALUSX.

HaBBIKAMH HCIIOJb30BAHUS TEXHUYECKOW JOKYMEHTAI[MU Ha
CPE/ICTBO M3MEPEHUs MPU pacyeTe MOTPEUTHOCTEH B YCIOBUSIX
W3MEPECHHH, OTIIMYAIOIINXCS OT HOPMAaJTbHBIX.

T1K-10
T'oroBHOCTH
OpraHu30BbIBATH

3Haer

OCHOBHBIE TpaBHJa O(GOPMIIEHUS KOHCTPYKTOPCKOH H
TEXHUYECKON TOKYMEHTAllUU JJIsl IPOU3BOJICTBA MaTepUaioB U
W3JIeNINI YIIEKTPOHHON TEXHUKU;




METPOJIOTHYECKOE
obecrnieucHUe
MIPOU3BOICTBA
MaTepuasioB
U3aenni
3JIEKTPOHHOU
TEXHHKHU

OCHOBHBIE CTAHIAPThI, TEXHUYECKHE YCIOBUSA U Jpyrue
HOPMAaTHUBHBIE JOKYMEHTHI, PETJIAMEHTUPYIOLIUE TPOU3BOJICTBO
MaTEPUAJIOB U U3JIEIUN JIEKTPOHHON TEXHUKH;
OpPraHM3allMOHHBIE OCHOBBI METPOJIOTMH, KacaroIIHeCcs
IPOM3BOJICTBA B 00J1aCTH MUKPOAJICKTPOHUKH;
00513aHHOCTH METPOJIOTHUECKOW CIyXKObl NpPeAnpUATHS,
IIPOU3BOALIETO U3IEIUS MUKPO-, HAHODJIEKTPOHUKH;
OCHOBHBIE TEXHUYECKUE CPEICTBA HU3MEPEHMM, KOTOPBIMU
MOJIB3YIOTCSA IPU €AVUHUYHOM, MEJIKOCEPUMHOM WM CEPUIMHOM
IIPOU3BOJICTBE B MUKPO- U HAHODJIEKTPOHUKE;
IIOCJICAOBATEIBHOCTD  KOHTPOJS, IPOBEACHHUS  OLIEHKH
COOTBETCTBUSL T'OTOBBIX H3JEIMH Pa3IU4YHBIM HOPMAaTHBHBIM
JIOKyMEHTaM.

YmMmeer COCTAaBJIATh B NPOCTEHIIMX CIy4asX OTHCIIBHBIE JIEMEHTBI
KOHCTPYKTOPCKOM M TEXHMYECKOM JOKyMEHTALMH  JIA
IIPOU3BOJICTBA MATEPUAJIOB U U3EIINHN JIEKTPOHHON TEXHUKU;

PYKOBOJCTBOBATHCS I10JIOKEHUSMHU CTaHJapTOB,
TEXHUYECKUX PEINIAMEHTOB, PETYIHPYIOIIUX IPOU3BOJCTBO
MaTepHaJIOB U U3ACIIUN JJIEKTPOHHON TEXHUKH;

Ha IPAKTUKE MCIOJIb30BaTh OPraHU3aLMOHHBIE OCHOBBI
METpOJIOTHH,  Kacarolldecs MpOM3BOACTBA B  o0iacTu
MHUKPO3JIEKTPOHUKH;

4aCTUYHO BBINOJIHATD 00513aHHOCTH paOoTHHKa
METPOJIOTHUECKON CITy>KObI IPEAIPUATHS;

UCIIONIB30BaTh ~ TEXHUYECKUE  CpPEACTBA  U3MEPEHWI,
IpUMEHsEMbIE B CEpUMHOM  NPOU3BOJACTBE  M3JEIUI
MHUKPOIJIEKTPOHHKHY;

OCYIIECTBIISATh KOHTPOJIb XapaKTEPUCTUK TOTOBBIX U3/IEIIUHN U
UX COOTBETCTBHE OCHOBHBIM IIOJIOXKCHUSIM HOPMAaTHUBHBIX
JIOKYMEHTOB.

Braneer HaBbIKAMH COCTABJICHUSA HEKOTOPBIX pas3nennos

KOHCTPYKTOPCKOM M  TEXHUYECKOM JOKYMEHTAIlUW s
MPOU3BOACTBA MATEPUAJIOB U U3JICIIUN SJIEKTPOHHON TEXHUKHU;

HaBBIKAMM  MCIIOJB30BaHUs  CTAHAAPTOB, TEXHUYECKUX
pPErIaMEHTOB, PEryJIUPYIOLIMX IPOU3BOACTBO MATEPUAIOB U
W3EIUIN DIEKTPOHHON TEXHUKU;

OPraHU3alMOHHBIMU OCHOBAMU METPOJIOTUU TPUMEHHUTEIBHO
K IPOU3BOJICTBY U3JEITUNH MUKPOIICKTPOHUKH;

OTAETbHBIMU HaBBbIKAMH Pa3IMYHBIX pabOTHHUKOB
METPOJIOTHUECKOU CITY>KOBI IPENPHUSATHS,

HIMPOKUM apCEHAJIOM TEXHUYECKUX CPEACTB U3MEPEHUMN ISt
pelleHNs]  LIHUPOKOr0  CHEKTpa  U3MEPUTEIBHBIX  3ajady,
BO3HUKAIOIINX npu MIPOU3BOJCTBE 15631 (17171
MHKPOIIEKTPOHUKHU;




npueMaM U METOJaMH KOHTPOJIS XapaKTCPUCTUK T'OTOBBIX
I/I3I[GJIPII>'I 1 COOTBCTCTBUSA UX 3asBJICHHBIM HOpMaMm.

T1IK-19
CrocoOHOCTE
COCTAaBJIATh 3asBKU

Ha 3amacHbIe
JeTaiu u
pacxojHbIe
MaTepHalbl, a
TaKkKe Ha TMOBEPKY
u KaJTHOpOBKY
anmapaTypsl

3Haer CTPYKTYpy 3asBKH Ha 3allaCHble JAETald W PpPacxOoJHbIC
MaTEepHaJIbL;
CTPYKTYpY 3asBKU Ha [TOBEPKY U KaIUOPOBKY aImapaTypsl;
IIOCJIEAOBATEIBHOCT  IIPOBEIEHUS  JUATHOCTUKH  H
CaMOCTOSITENIbHOW ~ KaJIMOPOBKM  OTHOCUTENIHO HECIIOKHBIX
YCTPOMCTB;
IoCIICA0BATCIIbHOCTD IMPOBCACHUA AUAarHoCTHUKHU u
BbISABJICHUS HCUCIPABHBIX neTaneﬁ, ¥Y3JIOB B OTHOCHTCJIBHO
HECJIOKHBIX YCTPOWCTBAX, MPUTOJHBIX K PEMOHTY B paboumx
YCIIOBUSIX;
pOJb  METPOJIOTMYECKOM  CIIy)KObl ~ HpEAnpusiTHs U
00513aHHOCTH KaXKJI0I'0 U3 ee paOOTHUKOB,;
pOJb  TOCYHAPCTBEHHBIX ILIEHTPOB CTaHAAPTH3aLUU U
METPOJIOTHH B 00ECTICUeHIH €MHCTBA H3MEPEHH.
Ymeer COCTaBIIATh 3asBKM Ha 3amacHble JCTAM U PACXOIHBIC
MaTEepHaJbl;
COCTaBJIATh 3asBKHU Ha [NOBEPKY U KaIMOPOBKY aIlaparypsbl;
CaMOCTOSITENIbHO KaluOpOBaTh OTHOCUTEIIBHO HECIIOKHBIE
YCTPOMCTBA;
CaMOCTOATCIIbHO BbBIABJIATH HCHUCIPABHLBIC ACTAINU, Y3JIbl B
OTHOCUTEJIBHO HECJIOKHBIX  YCTPOMCTBAX, MPUTOJHBIX K
PEMOHTY B pabouuX YCIOBHSIX;
BBIMOJIHATh  OOSI3aHHOCTH pabOTHHMKA METPOJOTMUYECKON
CITY>KOBI IPEATIPUSTHS;
M0JIb30BAThCA  yCIyraMu UEHTPOB CTaHJIApPTHU3AlMU U
MCTPOJIOTHUU  JIA  TIPOBCACHHA KEU'II/I6pOBKI/I H TOBCPKU
OTHOCHUTEJIBHO CJIOKHBIX CPEJCTB U3MEPEHUH.
Bnaz[eeT HaBbIKaMMW COCTaBJICHUA Pa3JIMYHBIX 3ad4BOK Ha 3aIlaCHBIC

JIeTalld U pacXOJHbIe MaTepUabI;

HABbIKAMHU COCTABJICHUS PA3JIMUHBIX 3asBOK Ha MOBEPKY U
KaJIMOpPOBKY arnaparypbl;

HaBbIKaMU KaJIMOPOBKH Pa3INMYHbIX YCTPONCTB, JIJIsl KOTOPBIX
MOYKHO IPOBOJUTH JJAHHYIO MPOLEAYPY B pabounX yCIOBHUSAX;

Ha4YaJIbHBIMU pEMOHTA
OTHOCHUTEJIBHO HECJIOKHBIX YCTPOMCTB, IPUTOJIHBIX K PEMOHTY B
pabouux ycioBuUsX;

HaBbIKaMH CaMOCTOATCIIbBHOI'O

HaBBIKAMH  pA0OTHWKA  METPOJOTUYECKON CITYKOBI
TIPEATPUSITHS;

HaBBIKAMH OpPTaHU3AIlMM B3aUMOJEUCTBUS C IICHTPAMHU
CTaHJAPTH3AIMA W METPOJOTHH B YaCTH TOBEPKH CIIOKHBIX

CPENCTB U3MEPEHUN.




|. CTPYKTYPA U COAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Jlekuum (36 / 4ac.)

PA3JIEJI l. METPOJIOT'UA.OPTAHU3AIIMOHHBIE
OCHOBBI(12 / YAC.)

Tema 1. Metrposorus (4 _/ 4ac.)

Beenenue B auciumimpy. OOecrnedyeHue KadecTBa UM 0€30MacHOCTH
MPONYKIMH, TIPOLIECCOB M YCIYr — OCHOBHAs LENb JEATENBHOCTH IO
CTaHJapTHU3alMK, METposIoTuud U cepTtudukanyu.OCHOBHbIE MOHATHUS B 00JIacTU
METPOJIOTUH. 3aKOHOMEPHOCTH (POopMUpOBaHUs pe3yibTaTau3mepenuii. Cpeacraa
U3MEPEHUS. Merponoruueckue XapaKTEepUCTUKU CPEACTB
u3MepeHun.['oCy1apCTBEHHBI  METPOJIOTHUYECKUM KOHTPOJIb W HAA30p 3a
cpenctBamu  u3MepeHuid.l'ocygapcTBeHHass cucteMa O00ecnedyeHus E€OUHCTBA

W3MEPEHUM.

Tema 2. CrangapTusanusi(4 / _4ac.)

Hcropuyeckue OCHOBBI pa3sBUTHUS  CTAHAAPTU3ALMM, €€ CYIIHOCTb U
conepxkanue. Llenu,mpuHIMOBI, (PYHKIMKA M 33Ja4d CTaHAAPTU3ALMH. MeTomabl
cTaHjapTu3aluu. Buabl HOpMaTUBHBIX TOKYMEHTOB. Pa3paboTka W mpUMeHeHue
TEXHUYECKUX  PETJaMEHTOB M  HAaUWOHAIBHBIX  cTaHgaproB.  Cucrema
cranaaptuzaimu B P®. Opranel U ciayx0bl mnoctaHgaptuzanuu B PO.

MexnyHapoaHasi CTaHAAPTU3ALNS.

Tema 3. MeTposioruueckoe odecneyeHue npoussojacrea (4 / wgac.)
MeTtponoruueckue ciyxO0bl Ipeanpusitus, cocTaB, cTpykrypa. [loBepounbie
cxemsbl. [TociaenoBaTensHOCTS Nepeaun pasmepa eqUHUIBI GU3HUECKON BETUIUHBI.

KanunbpoBka u noBepka cpeactB usmepenuid. [lopsnok nmpoBeaeHns KaauOpoBKHU U



MOBEPKU CpeACTB u3MepeHuid. LleHTphl cTaHmapTU3alud W METPOJIOTHH, HX
bynkuuu. Beidop cpeAcTB u3MepeHuit s perieHus KOHKPETHOM U3MEepUTETHLHOM
3aJ1ayu. [Ipon3BOAUTENBHOCTD CpelICTBA U3MEPEHUSI. Pyunoe,
MOJIyaBTOMaTHYECKOE, aBTOMAaTHYECKOE U3MepeHue mapamerpoB. KoHTpoib
KauecTBa MPOAYKIMU TP CAUHUYHOM, MEJIKOCEPUHHOM U  CEpUUHOM
npousBoAcTBe. Cxema BBIOOPKH OOpPAa3IOB, MX YHCIA JUII KOHTPOJS KadecTBa

napTUH.

PABAEJ II. TEXHHUYECKHUE ¢ IIPOU3BOJACTBEHHBIE
MN3MEPEHUA (24/ _YAC.)

Tema 4. OOmue XapaKTePpUCTHKH AaHAJOIOBBIX H3MEPHUTEJIbHbIX
npudopos (2_/ yac.)

Knaccudukaiuys aHamoroBbIX HM3MEPUTEIBHBIX MNpUOOPOB. AHAJIOTOBbIE
MEPBUYHBIC HM3MEPUTEIIbHBIE TMpeoOpa3oBarend. MexaHU4YeCKhe IEepPBUYHbBIC
npeoOpazoBarenu. [IHeBMaTuueckue mepBuuUHbIE TpeoOpazoBaTenn. OnTHYECKUE
NEpPBUYHBIE IMPe0oOpa3oBaTeNid. JIEKTPUUYECKHE NEpPBUYHbIE MPE0oOpa30BATEINH.

AHaJIOTOBBIE TIOKA3bIBAIOIINE MPUOOPHI. AHAIIOTOBBIC PETUCTPUPYIOIITHE TPHUOOPHI.

Tema 5. CpencrBa usmepennii HedJIeKTPUYECKUX BeJuduH (2_/  yac.)
OO61re BOMPOCHl U3MEPEHUN HEJICKTPUUECKUX BenuarH. OO0IMe CBOMCTBA U
kiaccuukanus — npeodOpazoBaresieidl.  DJIEKTPOMArHUTHBIE  U3MEPUTEINbHbBIC

npeoOpazoBaresnu. TernoBsie U3MEPUTENbHBIC TTPEOOPA30BATEIH.

Tema 6. Cpencrsa nuzmepennii Bpemenu (3 /  4ac.)

OObnacTi M3MepeHHuss BpeMEeHU. BennuuHbl, €IMHULBI U 3TAJOHBI BPEMEHH.
Cucrembl u3MepeHUsi BpeMEHU. Mepbl BpEMEHH, OCHOBaHHbIE Ha MPHUHIIMIE
Kojebanuii. Mepbsl BpemMeHH c KosieOaTenbHOM cuctemoil. Mepbl Bpemenu 0e3
KojebarenbHON cucteMbl. [Ipubopsl myis m3MepeHus BpeMeHU. MexaHudecKue
npuOOpsl i1 M3MEpEHUs BpeMeHU. MexaHWdyecKkhe Yachl € COOCTBEHHOM

MEXaHUYECKON Mepoi. DIEKTPUIECKUE TPUOOPHI ISl K3MEPEHUSI BPEMEHHU.



Tema 7. CpencrBa usmepenuii reoMeTpuuecKux BeanyuH (3_/  gac.)

Mexanuueckue cpefcTBa u3MepeHus 1nuH. ONTHKO-MEXaHUYECKHUE CPEJICTBA
u3MepeHust 1auH. CpencTBa U METOAbl M3MepeHus: yrios. IIpuOopbl akTUBHOTO
KoHTpouis. [THeBMaTuueckue nmpuOopsl A IMHEHHBIX U3MepeHuid. IHayKTuBHbIE
npudopsl. EMkocTHBIE TpubOpHL. [IpriMeHeHe TEXHIUECKOTO 3pEeHUs IS KOHTPOJIS

ICOMCTPHUUCCKHUX XAPAKTCPUCTHUK.

Tema 8. CpencrBa usmMepeHnunii MexaHu4eckux BeJuuuH (3_/  yac.)

OOmme mnonoxeHus. [IpuHIMOBI HU3MEpEHUsT MEXaHUYECKUX BEJIUYHH.
Cucrembl HM3MEpeHMs MacChl, CHJIbI W JaBiieHud. lIpeoOpazoBaTenu Macc.
[TpeoOpazoBarenu cuibl. [IpeobpazoBatenu napnenus. [lpubopel ans usmepeHus
Macchl, CUJIbl U AaBieHUs. Pberuaknbie Bechl. PaarionsoronHelie Beckl. [IpykuHHbBIE
Y TIOPIIIHEBBIE BECHI. DJIEKTPOHHBIE BECHI. TOproseie Bechl. MI3MepeHne KpyTAInX

MOMCHTOB. I/I3Mep€HI/Ie YIJIOBBIX CKOpOCTeﬁ. I/I3M€pCHHC pacxoaa U YPOBHA.

Tema 9. CpeacrBa usmepenuii temnepartypsl (3_/__yac.)

MexayHaponHas temnepaTypHas mkana. CxeMmbl mpuOOpOB Il U3MEPECHUS
TeMmneparypbl. MeXaHMYeCKHe KOHTAKTHBIE TEPMOMETpPHL. MeTaundeckue
TEPMOMETPHI paciupeHus. JKuIKOCTHbIE CTEKIIHHbIE TEpMOMETPhl. KOHTaKTHBIE
METOJbI M CPEJICTBA U3MEPEHUN TeMIeparypbl. TepMOMETpPbl COMPOTUBIIEHUS.
Tepmomnapsl. Tepmucrtopsl. HHTErpasibHble MNOJYIIPOBOJHUKOBBIE  JTATUYHMKH.
beckOHTaKkTHbIE METOAbl M CpEACTBA HM3MEpeHui Temmeparyp. Onruueckoe

u3inydyenue. Ycrpoictso UK-tepmomerpa.

Tema 10. CpencrBa n3amepeHuii 3J1eKTPUYECKUX BeJJMYMH (2_/ 4ac.)
OO6mue cBenaeHUS. DJICKTPUUCCKUE HU3MEPHUTEIbHBIE MPHUOOPHI U CHUCTEMBI.
DNEeKTpOMEXaHHUECKUEe U3MEPUTEIbHBIC TPUOOPHI. DIEKTPOHHBIE U3MEPHUTEIbHBIC

pubopsl. CBA3B JEHCTBYIONTUX, CPETHEBBITIPSIMIICHHBIX, JEHCTBYIONTUX 3HAYECHUIN



HaIpsHKCHUSA U TOKA B 3aBUCHUMOCTH OT (I)OpMBI curHajia. AHaJIOrOBbBIEC U HI/I(I)pOBbIC
HN3MCPUTCIIbHBIC HpI/I60pI)I, OCHOBHBIC OTJINYHA. TepMOSHCKTpI/I‘IGCKI/IC

U3MEPUTEIbHBIE TPUOOPHI.

Tema 11. DiexkTpoMexaHuuecKHe HM3MepHUTeIbHbIe NPHOOPHI NMPAMOIo
neiicrBus (2_/__4ac.)

OCHOBBI TEOPUM U  KOHCTPYKIMM HpUOOPOB  NPSIMOIrO  JEUCTBUS.
MarnurosnexkTpuueckue TpuOopel. MarHuTO3IEKTPUUECKUE TajJbBaHOMETPHI.
MarsaurosnekTpuueckue Mnpuoopsl ¢ mnpeoOpa3oBaTeNsIMU. DJIEKTPOMArHUTHbBIE
npuOopbl.  DIEKTpoAUHAMMYECKHE U (eppOAMHAMUYECKHE  MPUOOPBHI.

Onektpoctatnueckue npudopsl. MTHAYKIIMOHHBIE TPUOOPBI.

Tema 12. HudpoBble U 3J1eKTPOHHbIE H3MepPUTENbHbIe NPUOOPHI U
npeodpasoBaresu (2_/__4ac.)

Knaccudukanusa mudpossix npudopos. I[ludpoananoroBeie u anaioro-
uuppoBeie npeodpazoBarenu, ocHoBHble Tumbl LIAIl m ALIIL, cpaBHeHue Mo
CJIO)KHOCTH CXEMOTEXHUYECKOIO pelieHus, CKOpOCTH paboThl,
HHEPronoTpeOICHHIO, TOYHOCTH. AHAJIOTOBbIE JJIEKTPOHHBIE  BOJBTMETPHI.
[uppossie BoabTMETpHL. LldppoBbIe YacTOTOMEpHI. PeKUM M3MepeHus: 4acTOTHI.

Pexum n3zmepenus nepuoaa

Tema 13. CpeacrBa BU3yaJbHOT0 0TOOPAKeHUsI, BIBOJAA M PerucTpaunus

pe3yJabTaToB U3MepeHnuii (2_/ 4ac.)

OTtoOpaxkeHue pe3yabTaTOB M3MEPEHUN MEIJICHHO U3MCHSIONUXCS BEITMYHH.
Bu3syanbHOe OTOOpakeHHE BEIMYHMH, OBICTPO HW3MCHSIONIMXCS BO BPEMCHHU.
Otobpaxkenne UUPPOBBIX JaHHBIX. OToOpakeHHWe AUCKPETHBIX CHUTHAJIOB,
MPEICTABICHHBIX B MU(PPOBON GopMme, Mpu momoInu ocuuiuiorpada. TexHuaeckue
cpencTBa JuIsl TpadUUECKON PEruCTpallMi aHAJIOTOBBIX JJICKTPUYECKUX BEIIMYUH.

Peructpamus mudpoBbIX TaHHBIX H3MEPEHUH.



1. CTPYKTYPA U COJAEPKAHUE NPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHusie padorsi (18/ uac.)

Jlabopatopnass pabGora Nel. H3mepeHue HanpsikeHusi UHM(PPOBHIM
BoJibTMeTpOM (3_/ 4yac.)

1. [TonGop ¥ U3ydeHUe TEOPETUUYECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO
TeMe J1abopaTopHOM padOTHI.

2. IlocraHoBKa 3ajay, ompeAesieHuEe MOopsAKa MPOBEACHHUS J1abopaTOpHOU
paboThl, BBIMOJIHEHNUE 3aJaHUI PAKTUYECKOM YacTH 1JabopaTOpHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPa(UKOB.

4. @opMyJIMpOBKAa  OMMCATEIBHOW  YacTH, (OpPMYyJIUPOBKa  BBIBOJIOB,
COCTABJICHHE OTYETA.

5. 3amura abopaTopHOM pabOTHI: cllaya KPaTKOW TEOpUH MO TeMe PadoThI,
OOBSICHEHHE HKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB, UX BO3MOXKHOT'O PACXOXKICHHUS C

TEOPHUEN.

JlaGoparopHasi pabora Ne2. U3MepeHHre 4acTOThI U IEPUOAA IJIEKTPOHHO-
CYeTHbIM (HU(PPOBBLIM) YACTOTOMEPOM H OCHM/LIOTPAPUUYECKHM MeTOA0M
(3_/__uac.)

1. IToxGop u u3ydeHne TEOPETHUECKOro MaTepuana (B T.4. JEKIMOHHOTO) 10
TeMe J1abopaTopHOIl pabOTHI.

2. [ToctanoBka 3amay, OMNpeACICHUE TOpPsAIKa MPOBEACHUS J1aOOpaTOPHOM
paboThl, BHIMOJHEHUE 3aJJaHUM TPAKTUYECKON YacTH J1JAOOpaTOPHOM pabOTHI.

3. O06paboTka pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. @opMyIMpOBKAa  OMHCATEIBHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOM pabOTHI: cadya KpPaTKOW TEOPUHU MO TeMe paloTHI,
OOBSICHEHHE IKCIIEPUMEHTAJIBHBIX PE3yJIbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.



JlabopaTtopnass padora Ne3. Usmepenne ko3¢uumMeHTa HEJTHHEHHBIX
uckaxkenuii (3 /  4gac.)

1. IloxGop ¥ U3ydeHrne TEOPETHUSCKOro MaTepuaia (B T.4. JEKIMOHHOTO) 110
TeMe J1abopaTopHOM padOTHI.

2. [locraHnoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEACHHUS J1abopaTOPHOU
paboThI, BHIMOJIHCHNUE 33JaHUH TPAKTHYECKON YacTH TabopaTopHO pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4, @opMyIIMpOBKA  OMHCATEIBLHOW  YacTH, (OPMYJUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHO pabOTHI: cllauya KPaTKOW TEOpUH MO TeMe PadoTHI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, UX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.

JlaGopaTopHasi padora Ne4. U3mepenne napaMeTpoB BHICOKOYACTOTHOIO
reHepaTopa cTaHIapPTHBIX curHajoB (3 / dJac.)

1. [ToxGop ¥ M3ydeHHEe TEOPETUUECKOTO MaTepuasa (B T.4. JIEKIIMOHHOTO) IO
TeMe JIabopaTOpHOU pabOTHI.

2. [ToctaHoBka 3amad, OMpEACICHHE TMOPsAIKA TPOBEACHUS J1aDOpaTOPHOMN
pabOTHI, BBHITIOJTHEHUE 3aJaHUI MTPAKTUIECKON YacTH Ja00paTOpHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPa(UKOB.

4. opmynupoBKa  OMUCATENBHONM  4acTH, (OPMYyIHUPOBKA  BBHIBOJOB,
COCTaBJICHUE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpUM IO TeMe PadoTHI,
OOBSCHEHHUE IKCIIEPUMEHTAIBHBIX PE3yJbTAaTOB, HX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGopaTopnasi padora Ne5. U3mepeHue crekTpa curuaja (3 /  wac.)
1. [TonGop ¥ U3yueHHe TEOPEeTUUECKOTro Marepuasa (B T.4. JEKIIMOHHOTO) 1O

TeMe J1abopaTopHOI pabOTHI.



2. [TocTtaHOBKa 3ajmay, OMpeEACICHHE MOpsAKa MPOBEICHHS J1IAOOPATOPHOM
pa0oThI, BBITIOJIHEHHUE 3a/IaHUI MPAKTHUECKOW YacTH JIAOOPaTOPHON PaOOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. ®opMyIHpOBKa  OMHUCATEIbHOM  4YacTH, (OPMYJUPOBKA  BBIBOJIOB,
COCTaBJICHUE OTUETA.

5. 3ammuTa mabopatopHOi pabOTHI: cIada KpPaTKOW TEOPUHU MO TeMe paboTHI,
OO0BSICHEHUE DKCICPUMCHTAIBHBIX PE3yJIbTATOB, UX BO3MOXKHOI'O PACXOXKICHHS C

TEOPHUEN.

JlabopaTtopnass paGora Ne6. MHM3mepeHue mapamMeTrpoB CHrHAaJa
ocuuuiorpadpuyeckumu merogamu (3 /  gac.)

1. [TonGop ¥ U3ydeHUEe TEOPETUUECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHnoBka 3amay, ompeAeNieHuEe MOpsSAKa MPOBEICHHUS J1abOopaTOPHOU
paboThl, BHIMOJHEHUE 3aJJaHUN MTPAKTUYECKON YacTH JTaOOpaTOPHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. opmynupoBKa  OMUCATENLHOM  4acTH, (OpPMyIHpPOBKA  BBIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHON pabOTHI: clladya KpaTKOW TEOpUM MO TeMe paldoThl,
OOBSCHEHHE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, MX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.



1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyuJaromuxcs 1Mo AUCUUIUIMHE «MeTponorudeckoe oOecredeHrne Mporu3BOICTBA
MaTepHaJIOB U U3JENUHN IIEKTPOHHON TEXHUKNY MpecTaBieHo B [Ipunoxennu 1 u
BKJIFOYAET B ceO4:

TUIaH-Tpa(UK BBIMOJIHEHHS CAMOCTOSATENILHONW pabOTHI M0 AUCIUILIUHE, B TOM
Yyclie IPUMEpPHbIE HOPMBI BPEMEHH Ha BHITIOTHEHHE 110 KaXKIOMY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIbHON pabOThl OOYyYaIOIIUXCS H
METOJIMYECKIE PEKOMEHIALINHU IO UX BBIIIOJIHEHUIO;

TpeOOBaHUS K  MPEACTAaBIEHUI0O W OQOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSITENIbHON paboThI;

KPUTCPHUH OICHKH BLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa60T1>1.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Kountposnpyembie Koapbl u 3Tansl OueHovHbIe cpeacTBa
n/m paszie/ibl / TeMbl (GopMUPOBAHNS | TekymMii KOHTPOJIL | MPOMEKYTOUH
AUCHUILTUHBI KOMIeTeH Uit as aTTecTAUs
1 Tewma 1. Metponorus OIIK-8, | 3Haer KonTponbHas paboTa | sK3aMeH,
OIIK-5, (TTP-2) BOTIPOCHI 1-5
TK-10 yMeeT JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3aJlaHKe,
™ 1
Bianeer | JlaGopatopHas 9K3aMeH,
pabora (TTP-6) 3aJlaHKe,
tun 1
2 | Tema 2. OcHOBBI OIIK-8, | 3Haer JlabopaTopHas 9K3aMEH,
CTaHJapTU3aLUU OIIK-5, pa6ora (ITP-6) BOMpOocCH! 6-10
[K-10 yMeeT JlaGoparopHas 9K3aMeH,
pa6ora (TTP-6) 3aJjaHue,
TUT 2
Bhaneer | JlaboparopHas 9K3aMeH,
pabora (ITP-6) 3a/laHue,
THII 2
3 | Tema 3. OIIK-8, | 3naer KonTtponbHast pabota | sK3aMeH,
Mertposormaeckoe OIIK-5, (TTP-2) Bompockr 11-15
obecrieuetne IK-10° yeer JlaGoparopHast 3K3aMeH,
TIpOM3BOACTBA pabora (ITP-6) 3a/laHue,




™I 3

Braneer | JlaGoparopnas IK3aMeH,
pa6ora (ITP-6) 3aJaHKe,
TUT 3
Tewma 4. O0miue OIIK-5, | 3Haer JlaboparopHas IK3aMEH,
XapaKTePUCTUKH ITK-19, pa6ora (ITP-6) Borpockl 16-20
aHaJIOroBbIX yMeeT JlaGoparopHas 9K3aMeH,
MSMCPUTCIBHBIX pa6ora (ITP-6) 3a/IaHHE,
npubopoB tun 4
Braneer | JlaGoparopnas IK3aMeH,
pa6ora (ITP-6) 3aJaHKe,
tun 4
Tema 5. CpencrBa OIIK-5, | 3Haer KontposbHas padoTa | sK3ameH,
U3MEpEeHUI [1K-19, (T1P-2) BOMpOCH 21-25
HESJICKTPHHECCKHUX yMeeT JlaGoparopHas 9K3aMeH,
BEIMHHMH pa6ora (I1P-6) 3a/1aHue,
THUII 5
Biangeer | JlaboparopHas JK3aMeH,
pa6ora (ITP-6) 3aJjaHKe,
TUN 5
Tema 6. Cpenctsa OIIK-5, | 3Haer JlaboparopHas 9K3aMEH,
HU3MEPECHHUHN BPEMEHHU I1K-19 pa6ora (I1P-6) Borpockl 25-30
yMeeT JlaboparopHas 9K3aMeH,
pa6ora (ITP-6) 3aJjaHKe,
Tun 6
Braneer | JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3aJlaHKe,
TUT 6
Tema 7. Cpenctsa OIIK-5, | 3Haer KonTposibHas pabora | sK3aMeH,
WU3MEPEHUI I1K-19 (TIP-2) Bomnpockl 30-35
TCOMCTPHHYCCKHX BCTMHHH yMeer Jla6opaTopras 3K3aMeH,
pabora (ITP-6) 3aJlaHKe,
tHn [
Braneer | JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3aJlaHKe,
tHn [
Tema 8. Cpencrea OIIK-5, | 3Haer JlaboparopHas JK3aMEH,
U3MEpeHuit I1K-19 pabora (TTP-6) Bompocer 36-40
MCXaHIMICCKHIX BCTHTNH yMeeT JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3a/laHue,
THn 8
Bhaneer | JlaboparopHas JK3aMeEH,
pabora (TTP-6) 3aJjaHue,
tun 8
Tema 9. CpencrBa OIIK-5, | 3maer KontponbHas padoTa | sk3ameH,
u3Mepenuit remneparypsr | I[1K-19 (T1P-2) BoOMpockl 41-45
yMeeT JlaboparopHas JK3aMeH,
pabora (ITP-6) 3aJjaHue,




Tin 9

Braneer | JlaGoparopnas IK3aMEH,
pa6ora (ITP-6) 3aJaHKe,
tii 9
10 | Tema 10. Cpencrsa OIIK-5, | 3Haer JlaboparopHas IK3aMEH,
HU3MEPECHHM I1K-19 pa6ora (ITP-6) BoMpock 46-50
SMCKTPUIACCKIX BETMHMH yMeeT JlaGoparopHas 9K3aMeH,
pa6ora (ITP-6) 3a/1aHue,
tun 10
Braneer | JlaGoparopnas IK3aMEH,
pa6ora (ITP-6) 3aJaHKe,
tun 10
11 Tema 11. OIIK-5, | 3Haer KontposbHas padoTa | sK3ameH,
DNeKTpOMEXaHUUECKHE [1K-19 (T1P-2) Bonpocs! 51-55
M3MCPHTCIIHBIC puOpbI yMeeT JlaGoparopHas JK3aMeH,
TIPAMOTO NCUCTBIA pa6ora (I1P-6) 3aJaHKeE,
tan 11
Biangeer | JlaboparopHas JK3aMeH,
pa6ora (ITP-6) 3aJjaHKe,
tun 11
12 | Tema 12. lludposeie u OIIK-5, | 3naer JlabopaTopHas 9K3aMEH,
3JICKTPOHHBIC I1K-19 pa6ora (I1P-6) BOIIPOCHI 56-62
HU3MEpUTENbHbIE TPHOOPBI yMeeT JlaboparopHas 9K3aMeH,
U peodpazoBaTesu paGota (TTP-6) saiaHe,
tun 12
Braneer | JlaGoparopHas JK3aMeH,
pabora (ITP-6) 3aJlaHKe,
timn 12
13 | Tema 13. Cpencrsa OIIK-5, | 3naer KontponbHas padoTa | sK3ameH,
BH3YaJIbHOT'O I1K-19 (TIP-2) Bompockl 63-70
OTOOpaKeHH, BBIBOAA 1 ymeer JlaGoparopHas 3K3aMeH,
PErMCTpaLls PesyIbTaToB paGora (ITP-6) sayianue,
U3MEpEHHI tun 13
Braneer | JlaGoparopHas JK3aMeH,
pabora (ITP-6) 3aJlaHKe,
i 13

Tumnossie KOHTPOJIbHBIC 3alaHNs, MCTOAUMYICCKUC MAaTCPUaAJIbl, OIIPCACIIAIOIMINC

MPOLIETypbl OLIEHUBAHUS 3HAHUM, YMEHHUI U HABBIKOB U (UJIM) OTIBITA IESITEIbHOCTH,

a Tak)Ke KPUTEPUU U TIOKa3aTesid, HEOOXOAMMBIC IIJIsi OICHKWA 3HAHUM, YMEHH,

HABBIKOB M XapaKTEPU3YIOIIHUE dTarbl (OPMUPOBAHUS KOMIIETEHIIMNA B TIPOIIECCe

OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI, MpecTaBieHbl B [Ipuioxenun 2.




V. CIIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(anexmponmvie u neyammbvie u30amUs)

1. Merposoruueckoe  oOecriedyeHHMe  HAHOTEXHOJIOTMH W MPOAYKIHH
HAaHOMHAYCTPUH [DIEKTPOHHBIN pecypc] : yuebHoe nocodue / O. JI. Anammna, C.
E. Augpromeukun, C. . AneBckuii [u ap.] ; mox pen. B. H. Kpyrukos. —
DnekTpoH.TeKCTOBBIC AaHHBIe. — M. : Jloroc, 2011. — 591 ¢. — 978-5-98704-613-
5. — Pexwum nmoctyna: http://www.iprbookshop.ru/33401.html

2. Kapxay6ae, K. Merpojgoruss u  MeTponoruueckoe obecredeHue
MPOU3BOJICTBA [DNEKTPOHHBIN pecypc] : yueoHoe mocodue / K. KapxkaybaeB. —
OnexTpoH.TeKcToBbIe nanHbie. — Anmatsl :Hyp-Ilpunt, 2011. — 304 c. — 978-
601-280-161-3. — Pexwum moctyna: http://www.iprbookshop.ru/67101.html

3. JlabGkoBckas, P. 1. Merposorust U 35eKTpoOpaiuOu3MepeHust [DIEeKTPOHHBIH
pecypc] : yuebHoe nocooue / P. 4. JlabkoBcKkas. — DIEKTPOH.TEKCTOBBIC JJaHHBIC.
— CII6. : Yausepcurer U'TMO, 2013. — 142 ¢c. — 2227-8397. — Pexxum gocryna:
http://www.iprbookshop.ru/67299.html

4. Apxumnos, A. B. OCHOBBI cTaHJapTH3alMH, METPOJOTUU U CcepTU]UKAIUU
[DnexTpoHHbI pecypc] : yueOHuk / A. B. Apxunos, 0. H. bepnosckuii, A. T.
3exkyHOB ; nof pexn. B. M. Mummnaa. — DJIEKTPOH.TEKCTOBBIE AaHHbIE. — M. :
IOHUTU-TAHA, 2015. — 447 c. — 978-5-238-01173-8. — Pexxum pgocrtyma:
http://www.iprbookshop.ru/52057.html

JlonosHuTEILHAS JIUTEpPATypa
(newammvle u snexmponHvle U30aHUs)

1. Huxudopo A.Jl., bakues T.A. Merposorus, craHmapTU3anus Hu
ceprudukanus. M., «Boicmas [Ikoma», 2003. 422 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:398672&theme=FEFU

2. Iumkua MN.®. OCHOBBI METpPOJIOTHH, CTAaHIAPTU3ANNH W YIPaBICHUSI
kayecTBoM. M.: M3narenbcTBO cranaapTos,1990. 342 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:314572&theme=FEFU

3. bacakos M.I. «Cepruduxarnms MPOTYKIIUU 151 yCIIyT c
OCHOBaMHUCTAHAAPTU3ALIUA U METPOJIOTUMY». Y4eOHOoe nmocobue. — PocTtoB-Ha-/loHy,
2000. 253 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:14204&theme=FEFU

4. Metponorus u paauousmepenus: Yued.mocoodue 11 By30B / b.B. JIBopsimuH.
—M..: U3naTensckuii ieHTp «Akamemus», 2005. — 297 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:385119&theme=FEFU

5. Cepree A.I'., Kpoxur B.B. Metponorust: Yue6.nmocooue st By30B. — M.:
Jloroc, 2002. — 408c.



http://www.iprbookshop.ru/33401.html
http://www.iprbookshop.ru/67101.html
http://www.iprbookshop.ru/67299.html
http://www.iprbookshop.ru/52057.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:398672&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:314572&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:14204&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:385119&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:1334&theme=FEFU

6. PagkeBmu .M., Cxupriname A.I., Jlaktmonos b.M. Merpomnorus,
cTa"paptuzanus u ceprudukanus. M., «Bricmas mkomxa», 2010. 791 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:357380&theme=FEFU

7. KpouoBa I'.J[. «OcHOBBI CcTaHAApTH3ALUH, CEPTHPHUKAIIUU, METPOJOTHI.
Vyebuunk. — M.: IOHUTU, 2007. 671 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:331546&theme=FEFU

8. Oobmas wmetponorus. / B.A. Kyzuenos, I'.B. fnyauna. — M.: HUIIK
N3parenscTtBOCcTangapToB, 2001. — 272 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:371468&theme=FEFU

9. HUsmepenus B anektponuke: CnpaBounuk/B.A. Ky3nenos, B.A. [lonros, B.M.
Konesckux u nip.; [Tox pen. B.A. Ky3nenoa. — M.: Dueproaromusnar,1987. — 512c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:413183&theme=FEFU

10. Meizga @. DneKTpoHHbIE U3MEPHUTEIbHBIC MPUOOPHI U METOIbI U3MEPEHHUIA:
[lep.c anrn. — M.: Mup, 1990. — 535c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:663154&theme=FEFU

11. Kmaaccen K.b. OcHOBBI M3MepeHUI. DIIEKTPOHHBIE METOABI M MPUOOPHI B
m3MepurenbHor Texnuke: Ilep. ¢ vem. — M.: [loctmapker, 2000. — 352c¢.
http://lib.dvfu.ru:8080/lib/item?id=chamo:364441&theme=FEFU

12. Xapt X. Breaenue B uaMepurensuyo TexaHuky: [lep. ¢ Hem. — M.: Mup, 1999.
—391c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:8582&theme=FEFU

13. Mupckuii I'.5l. Dnexrponnsie usmepenus. — M.: Paguo u cBs3b, 1986. — 440c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:672017&theme=FEFU

14. BunokypoB B.U., Kammun C.U., Ileremma W.I'. DnekTpopamuon3MepeHus:
VYuebnoe mocobue mis By3os/ Ilog pen. B.M. Bunokypoa. — M.: Bricmias
mKoua,1986. — 351c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:412414&theme=FEFU

HopMmaTuBHO-IpaBOBbIE JOKYMEHTbI

1. ®enepanbhbiii 3ak0H «O TeXHHUUECKOM peryinupoBaHum» ot 27.12.2002r. Ne
184-®3.

2. ®enepanbhbiii 3akoH Poccutickoit ®eneparuu ot 22 utons 2008 r. N123-D3
«TexHudyeckuii periaMeHT 0 TPeOOBAHUSX MMOXKAPHOU OE30MACHOCTH.

3. 3akon Poccuiickort ®enepanuu «O06 obecrieueHnn €IUHCTBA U3MEPEHUN» OT
26 utonst 2008 1., Ne 102-D3.

4. 3axoH PO «O 3amure npaB notpedutenei» ot 7 depans 1992 r. Ne 2300-1.
PMI" 29-99. I'CHU. Metposiorust. OCHOBHBIE TEPMHUHBI U OTIPEAECIICHUS.

ITP 50.2.006-94. I'CH. Ilopsiiok mpOBECHUS TIOBEPKU CPEICTB U3MEPEHU.
MU 2222-92. T'CU. Bunsl uzmepenuit. Knaccuduxarus.

I'OCT 8.417-02. I'CHU. EqnHUNBI BEJIMYHH.

['OCT 8.401-80. I'CH. Knaccbl TOYHOCTH CPEICTB U3MEPEHUI.

©oOo~N O


http://lib.dvfu.ru:8080/lib/item?id=chamo:1334&theme=FEFU
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10. TOCT P 8.563-96. T'ocynmapcTBeHHasi cucTemMa OOECIEUCHHS €IMHCTBA
U3MepeHu. MEeTONMKY BBIIOJIHEHUS U3MEPEHUM.

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOIHH
U IPOrPaMMHOI0 o0ecredeHust
IIpu ocymecTBaeHM 00pa30BaTENBHOTO IIpolecca M0  JAMCLUILIMHE
CHeHMaIbHOE NMPOrpaMMHOE o0ecrieueHre He Tpedyercs. i moAroTOBKA OTYETOB
1o JabOpaTOpHBIM paboTaM MOKET HCIOJIb30BaThCIACTAHIAPTHOE IPOrPaMMHOE

oOecrieueHre KOMITBIOTEPHBIX yueOHbIX KimaccoB (Windows XP, MicrosoftOffice u

zp.).

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JTUCHUIIJIMHBI

B nponecce oOydyeHHs CTYIEHT JOJDKEH HE TOJBKO OCBOUTH Y4EOHYIO
porpamMmy, HO U MPUOOPECTU HABBIKK CAMOCTOSITEIbHOU paboThl. CTYJEHT JOJIKEH
YMETH IJIaHUPOBATH U BBIIOJHATH CBOIO PabOTy. Y IETbHBIN BEC CAMOCTOSITEIbHON
paboTel 00BIUHO cocTaBiisieT Mo BpeMeHH 30% OT BCero BpEeMEHU H3y4aeMoro
UKJIa. DTO OTpaXEHO B Y4YEOHBIX IUIaHaX W Tpadukax ydeOHOro mpoiecca, ¢
KOTOPBIM KX CTYJCHT MOXET O3HAKOMUTHCS y MpernoiaBaTeisl JUCIUTLTAHbI
WM Ha Kadenpe.

I'maBHOEe B mepuojy OOydeHHs] CBOEH CHEUUaTIbHOCTH — 3TO HAYyYHUThCS
METOJaM CaMOCTOSITEJIbHOIO YMCTBEHHOTO TPYZa, CO3HATEIbHO Pa3BUBATh CBOU
TBOPUYECKHUE CIIOCOOHOCTHU M OBJIaIeBAaTh HABBIKAMHU TBOPUYECKOM paboThI. [[71s1 3TOTO
HEO0OXOAMMO CTPOro COONMIOAATh NIUCUUILIMHY YUeObl U TOBEACHHUS.

KaxnoMy CTyaeHTy cienyeT COCTaBIATh €XKEHEIEIbHbIM U CEMECTPOBBIN
MJIaHbl paboThI, a Tak)Ke TIaH Ha Kaxablid pabouunii neHb. C Beuepa Bceraa Hajo
pacrnpenenarb padoTy Ha CIeAyIOIMi IeHb. B KoHIle KaX10ro JHS 1eIecoo0pa3Ho
MOJBOJIUTh HWUTOT PalOTHI: TIIATEIHHO TPOBEPUTH, BCE JU BBHITIOJHEHO TIO
HAMEUEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-TUOO OTCTYIUIEHUH, a €ciH ObUIM, IO
KaKOW MpUYMHE 3TO npou3ouwno. Hy»XKHO OCyIIeCTBIISIT CAMOKOHTPOJIb, KOTOPBIN

SBIISIETCS. HEOOXOAMMBIM YCJIOBHEM KaK YCHEIIHOM y4eObl, TaK M IMOCIEIyIoIen



pabotel. Ecam 4To-TO OCTanoch HEBBINOJHEHHBIM, HEOOXOAUMO U3BICKATh BpEMs
JUTS 3aBEPIICHUS ATOM YacTH pabOThl, HE YMEHbINast 00beMa HeIeJIbHOTO IJIaHa.
OpraHuzarus AesITeIbHOCTH CTY/ICHTA.

Jlexyus. Hamncanve KOHCIEKTA JIGKIUN: KPaTKO, CXeMAaTHUYHO, MOCJIEI0BATEIHHO
¢buKCcHpOBaTh OCHOBHBIC TOJOXEHHS, BBIBOJBI, (POPMYIUPOBKH, OOOOIICHHUS;
MOMeYaTh Ba)KHBIC MBICIIH, BBIJCIATH KIIOYEBBIE CJIOBA, TepMHUHBL [IpoBepka
TEPMUHOB, TOHATHA TPOU3ZBOJUTCA C TIOMOILIBIO DSHIMKIONEIUN, CIIOBapeH,
CIIPABOYHUKOB C BHIMIMCHIBAHNEM TOJIKOBAaHUM B TeTpaab. Heo0XxoaumMo 0003HAYHTh
BOIIPOCHI, TEPMHUHBI, MaTepuall, KOTOPHIA BBI3BIBACT TPYAHOCTH, TMOMETUTh U
MOMBITaTbCS HAaWTH OTBET B pEKOMEHIyemou muteparype. Toibko eciu
CaMOCTOATENILHO HE yJaeTcs pa3o0parbcs B Marephalie, HEOOXOIUMO
chopMyIMpOBaTh BOMPOC M 3aJaTh MPEMNOJaBaTeNI0 HAa KOHCYJIbTAIlMU, Ha
PaKTUYECKUX paboTax.

Marepuan jekuuii HEOOXOAMMO 3aKpeIUIsATh CaMOCTOATENIbHO. B mepByro
ouepe/b, Ha CIEAYIOIMMA JEHb HEOOXOAUMO elle pa3 mpopadoTaTh Marepual
nexnun. [IpakTrka moka3sIBacT, YTO €CJIM HE CIIETaTh 3TOTO B TEUCHHUE ABYX-TPEX
JHEH, To O0JIbIIIast YacTh MaTepuaiia 3a0yaercs. B nanbHeiieM nporiecc 3a0bIBaHus
UJET TO JKCroHeHTe. [lpm m3ydeHmm maTepumaiia 005S3aTelbHO HCIOJIb30BAHUE
Y4eOHUKOB W JPYrMX MaTepuajoB IO AWCHUIUIMHE. HeoOxomumo HaWTH
KOHTPOJIbHBIE BOMPOCHI IO COOTBETCTBYIOIICH TeMe, OTBETUTh HAa HUX. B ciyuae,
€CJIM TI0 TeME €CTh 3a7a4M, TO UX HEOOXOIMMO PEIINTh M CBEPUTH C TIPABUIHLHBIMH
BapuaHTaMU OTBETOB (Mpu Hanumuuu). B ciydyae 3arpyaHeHuil HE0OX0aUMO
MPOKOHCYJIBTUPOBATHCS Y TIPETIOIaBaATEIIS.

Bo Bcex pa3nmMuHBIX CHUTyarusaX, MPUBOASIIMX K OMIMOOYHBIM JCHCTBHUSM,
HEKOPPEKTHBIM BBIBOJIaM W/WJIA OTBETaM HEOOXOIUMO TPOAHAIH3UPOBATH
NPUYUHBI, TPUBEAIINE K olmnOkaMm. PaboTa Haj ommOKaMu SIBISIETCS OJHUM U3
YCIIOBHI TIpOIleCCa COBEPIICHCTBOBAHMWS 3HAHWW M HABBIKOB, a CIICOBATEIBHO,

YCHENTHON y4eObl ¥ paOOTHI.



VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
JTUCHUATIIMHBI

JlekIMOHHBIE 3aHATHUS MPOBOIITCS B CTAaHAAPTHBIX JIEKIIMOHHBIX ayTATOPUSIX
naboparopHoro kopnyca (kopmyc L). JlabopaTopHbie pabOThl MPOBOASTCA B
CIeIUAM3UPOBAHHON Jiaboparopuu (kopryc L), OCHAIICHHON HEOoOXOAUMBIM
o0OpyZOBaHUEM: TEHEpAaTOpaMH, HWCTOYHHKAMHU THUTaHWS, OcCIuuiorpadamu,
U3MEPUTEIbHBIMA ~ NMPUOOpaMH  —  MHJUIMBOJIBTMETPAMH,  BOJBTMETPAMHU,
ammepMerpamMu, MyJibTUMeTpamu. Vmeromeecs o00opynoBaHHE TO3BOJIAET

IIPOBOJUTH J1a0OpaTOpPHBIE PaOOTHI B IOJIHOM 00BEME.



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METO/JUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON
PABOTBHI OBYYAIOLINXCA
o JucunIuinHe «MeTpoJsiornieckoe odecrevyeHue NpoU3BOJICTBA MATEPUATIOB
U U31eJIUH JJIEKTPOHHOU TEXHUKH»
Hanpasiaenue noaroropku 11.03.04 JjieKTpoHNKa M HAHOJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2016



IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

Ne | Jara/cpokm Bua camocrositeibHOM padoThI IIpumepubie | Popma
n/n | BHINOJHEHHUS HOPMBI KOHTPOJIA
BpeMeHHU Ha
BBINOJTHEHH
1 1-3 menenu [ToaroroBka otyera 1o gadbopaTopHOI 9 gac. amnmra
pabote Nel, OT4EeTA,
[ToaroroBka Kk KOHTPOJILHOM padoTe Nel HalucaHue
KOHTPOJIBbH
Oil paboTHI
2 4-6 Henenu [ToaroroBka oTueTa 1Mo J1a0OpaTOPHOMA 9 ygac. 3amura
pabore 2, or4era
[ToaroroBka K KOHTPOJIBHBIM paboTaM
Ne2.3
3 7-9 Henenu IToaroroBka oTyera 1o gadbopaTopHOi 9 yac. amura
pabore 3, OT4EeTA,
[ToaroroBka Kk KOHTpOJIbHOU paboTe Ned HanucaHue
KOHTPOJIbH
Ol paboTHI
4 10-12 venenmu | IlogroroBka otyeTa 1o JiabopaTopHOU 9 ygac. 3amura
pabore 4, 0OT4eTa,
[ToaroToBka K KOHTPOJIBHOU padboTe NeS HaIlMCaHUE
KOHTPOJIbH
ol paboThI
5 13-15 negenmu | [oaroroBka oTyera 1mo gadbopaTopHO 9 yac. ammra
pabore 5, OT4EeTA,
[ToaroroBka Kk KOHTPOIBHOM padoTe Neb HanucaHue
KOHTPOJIbH
oii paboThI
6 16-18 venenm | [loaroroBka otyeTa o JlabopaTopHOU 9 ygac. 3amura
paborte 6, OTUYETa,
[TonroroBka Kk KOHTpOJIbHOU padoTe Ne/ HaIlUCAHHE
KOHTPOJIbH
ol paboThI
Hroro 54 yac.

XapakTepucTHKA 3aJaHUH ISl CAMOCTOATEILHON PadoThl 00y4al0IIUXCH U

METOAUYECKUEC PEKOMEHAAIIMHA 110 UX BBIIMMOJIHECHUIO

3agaHusl 1 METOJUYECKHE PEKOMEHJAIMU JJIsI CaMOCTOSITEILHOM pPabOThI

00ecreynBaOT MOATOTOBKY OTYETOB K JsabopatopHbiM pabotam. Mx momHOe

COACPKAaHUC MMPUBCACHO B ITPOTrpaMME U METOANYCCKUX YKaSaHI/ISIX.MCTOJII/IIICCKI/IC




YKa3aHuA K Ha60paTOprIM pa60TaM B JJICKTPOHHOM BHJ€ H II€CYATHOM BH/C

OepyTcs y BeIylIero mpernoiaBaresis.

TpeOoBaHus Kk nMpeacTaBjieHu0 1 0QPOPMIICHUIO Pe3yIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

Pe3ynbrarhl camocTosTenbHOM paboThl OTPaXKAOTCS B MUCHbMEHHBIX paboTax
(oTyeTax 1o JTaOOPATOPHBIM paboTaMm).
K mnpencraBneHuio u opopMIIEHUIO OTYETOB IO JabOpaTOpPHBIM paboTam

MNpCOABABILAIOTCA CIICAYIOIIUC Tp€60BaHI/IH.

CTpyKTypa OTYETA 110 Ha60DaTODHOﬁ Da6OT€

Otuetsl 1O JabOpaTOpPHBIM pPabOTaM MPEACTABISAIOTCA B AJIEKTPOHHOM
dopme, TOATOTOBIICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B pegakTope MSWord.

Otyet no paboTe M0KEH ObITh 0000IIAIOIINM JOKYMEHTOM, BKJIFOYATh BCIO
HH(OPMAITUIO TIO BBITOTHCHHIO 33JJaHUi, B TOM YHCJIC TTIOCTPOCHHBIC THATPaMMBI,
TaOJUIIBI, TPUIOKEHHUS, CIHMCOK JHMTEpPaTypbl W/WIM pacueThl, COMPOBONKIAS
HEOOXOMMBIMU TOSCHEHUSIMU U WUTIOCTPALIUSIMU B BHUJIE CXEM, DKPaHHBIX (HopM
(«CKpPUHIIIOTOBY) U T..

CTpyKkTypHO OTYeT TO jJabopaTopHO padoTe, KaK TEKCTOBBIM JOKYMEHT,
COCTOMT U3 CIEAYIOIINX YaCTEH:

- TuTynbHBIA TUCT— 00s13aTeNnbHAs KOMIIOHEHTAa OTYEeTa, MepBas CTPaHUIIA
otuyeTra, 0OPMIISETCS 10 MPUHATOMN ISt TaOOPaTOPHBIX PabOT hopMe (TUTYIHHBIH
JUCT OT4YeTa JO/HKCH pa3MelaTrhcs He OTAeNbHO, a B oOmeMm (aitie, T1e
MPEACTABIICH TEKCT OTYETA);

- HcxonHbple MaHHBIE K BBIMIOJHEHUIO 3aJIaHUK— 00s3aTeIbHASI KOMIIOHCHTA
OTYeTa, HAUMHAETCS C HOBOUM CTPAHUIIBI, COJACPKAT YKa3aHUE BapHaHTa, TEMY, TIJIaH
paboThI U T.11.);

- OcCHOBHasl 4acThb— MaTEpHaJIbl BBITTOJIHCHHS 3aJaHUi, pa30MBACTCS I10

pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUSM PalbOThI, C UEPAPXUUECKON CTPYKTYpOil:



pazzensl — NoJipa3ieibl — MYHKThI — HOJMYHKTHI U T..

PexomenmyeTcss B OCHOBHOM 4acTH OTYETa 3arojIOBKH pyOpuK (MOApyOpUK)
JnaBaTh, HCX0nd U3 (QOPMYITUPOBOK 3aJaHui, B ¢GopMe OTIIAroJbHBIX
CYILIECTBUTEIIbHBIX;

- BwBombel — o0si3aTenbHAas KOMIIOHEHTA OTYETa, COACPKUT 000OIIaronme
BBIBOJIBI IO padOTe (KaKKUe 3aJa4d PEIICHbI, OLIEHKA pE3yIbTaTOB, YTO OCBOEHO MPHU
BBITIOJTHEHUU PA0OTHI);

- Choucok Jnureparypsl — oOs3aTenbHas KOMIIOHEHTAa OT4Ye€Ta, C HOBOM
CTPaHUILbl, COJACPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IPHU BHIOJHEHUU
pa®oThl, BKJIIOYAs DJJIEKTPOHHBIE HCTOYHUKHA (CIIHCOK HYMEPOBAaHHBIM, B
COOTBETCTBUH C NIPAaBUIIAMHU ONMCaHUs OnOIHorpadun);

- IlpunoxxeHus — HeoOsA3aTeNbHAsi KOMIIOHEHTA OTYETa, C HOBOW CTPaHMIIbI,
COJIEP>KUT JOIMOJHUTENbHbIE MaTepUalibl K OCHOBHOM YacTH OTYETa. 3J1€Ch MOTYT
HaXOAWUTbCS, HalpuUMeEp, CHOPAaBOYHBIE JaHHBIE IO HCHOJB3YEMBIM HpHOOpaM,
3JIeMEHTaM, MaTepuaiaM. [IpuaoxkeHuss MOTyT NPUBOIAUTHCS C LEIbIO YIPOCTUTH
CBEPKY AKCIIEPUMEHTAIBHO MOJYYCHHBIX PE3yJbTaTOB CO CIPABOYHBIMHU HIIU C

OCJIbIO CpaBHCHUA.

OdopmiieHne oTyeTa 1Mo J1abopaTtopHoOi paboTe

JlaGoparopHass paboTa OTHOCHTCS K KaTerOpUH «IHChbMEHHas paboTay,
odopmiIsieTcst 110 IpaBuiiaM 0(hOpMIIEHUSI MUCBMEHHBIX padoT cryjeHTamu J[BOY.

Heobxoaumo o0patuTh BHUMaHUE Ha CIEIYIONIUE acCleKThl B 0(OpMIICHUU
OTYETOB padoT:

- Habop TeKCTa,

- CTPYKTypUpOBaHHUE palbOTHI;

- odopMmIiIeHHE 3arojoBKOB BCE€X BHIOB (pyOpHK-NOAPYOPUK-ITYHKTOB-
MOJITYHKTOB, PUCYHKOB, TaOJUII, TPUIIOKECHH );

- odopMIIeHHE NTEPEUHCIICHUN (CTMCKOB C HyMepaleil ki MapKUpOBKOM );

- odopmiieHrEe Ta0JIHIL;



- oopmnenue wumocTpanuii (rpaguku, pUCyHkH, (otorpaduu, CXeMsl,
«CKPHUHIIIOTHI» );

- Habop 1 opopMIIEHHE MAaTEMAaTHUYECKHUX BhIpaXKeHU ((HhopmMyn);

- odopMiieHHe CIHUCKOB JUTEpaTyphbl (OUOIHOrpaduyecKruX OMUCAHUM) U

CCBbIJIOK Ha UCTOYHUKH, IUTUPOBAHUA.

Habop tekcra

HaGop Tekcra ocymiecTBisieTcs Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIOUTUMU TPEOOBAHUSIMU:

- TeYaTh — Ha OJTHOM CTOpOHE JucTa Oenoit Oymaru popmara A4 (pazmep 210
Ha 297 MM.);

- HHTEPBaJ MEXCTPOUYHBINA — MOTYTOPHBIIA;

- mpudt — TimesNewRoman;

- pasmep mpudprta —14 nr., B TOM YKCIE B 3arojoBkax (B TaOiuIax
nomyckaercs 10-12 mr.);

- BBIPAaBHUBAHHE TEKCTA — IO MIAPUHE;

- TIOJIS CTPaHUIII — JieBoe — 25-30 mMMm., ipaBoe — 10 MM., BepxXHee U HIKHEe
—20 Mm.;

- HyMepalus CTpaHHI] — B TPAaBOM HUKHEM YTIIy CTPAHUIIBI (I CTPAHUIL C
KHIDKHOW OpUEHTAITNEH ), CKBO3HAs, OT TUTYJIBHOTO JINCTA JI0 TIOCIICTHEH CTPAHMIIHI,
apabckumu nudpamu (epBoi CTpaAHULIEH CUUTAETCS TUTYJIbHBINA JTUCT, HA KOTOPOM
HOMED HE CTABUTHCS, HA CIACAYIOINICH CTpaHUIle TpoCcTaBisgeTcs nudpa «2» u T.1.).

- PeXHM aBTOMATHUYECKOTO TIEPEHOCA CJIOB, 32 UCKIIOUYCHHUEM THUTYJIHLHOTO
JUCTAa W 3arojIOBKOB BCEX YPOBHEW (MEPEHOC CJIOB IS OTIAEIBHOTO ab3ara
omoxupyetcs cpeactBamu MSWord ¢ momorsio koManasl «@opmaty — ad3arl mpu
BBIOOPE OIMIHMH «3aMPETUTh AaBTOMATHUYSCKHUHA ITEPEHOC CITOBY).

Ecnu pucynok wim tabnuna pa3MenieHsl Ha Jucte Gopmata 6ombine A4, ux
CIIeIyeT YYHMTHIBaTh, KaK OAHY CTpaHuily. HoMep cCTpaHUIIBI B 3THX CiIydasx

JAOITyCKACTCs HC ITPOCTABJIATD.



Crucok JUTEPATYPhbI U BCC IPUTTOKCHHNA BKIIOYAIOTCA B O6H_Iy10 B CKBO3HYIO

HYMEPAIMIO CTPAHUI] PAOOTHI.

PexoMeHgauuu 1o OdJODMJIeHHIO FDad)I/ILIGCKOI‘O MaTCpUuajia.lJoaydCcHHOIro C

sKkpaHa( KCKPUHIIIOTOBY )

['padmyeckue Komuu SKpaHa («CKPUHIIOTHI»), OTpaXkaroliue Trpadukw,
IarpaMMbl  MOJIEJIEH, CXEMBbI, JKpaHHble (QOPMBI M T.I. JOJKHBI OTBEYaTh
TpeOOBaHUSIM BU3YaJIbHOW HAIMIAJHOCTA TMPEACTABICHUS WLIIOCTPATUBHOTO
MaTepuajga Kak [0 pa3MepaM rpapuueckux OOBEKTOB, TaK M pa3peuiaroiien
CHOCOOHOCTH OTOOpaKE€HUSI TEKCTOB, IIBETOBOMY O(DOPMIICHUIO U JPYTUM Ba’KHBIM
MOJIb30BATEIHCKUM TTapaMeTPaM.

PexkoMeHnayeTcs B cpefie MPOrpaMMHOIO IPUJIOKEHUSI HACTPOUTD «3KpaH» Ha
mapaMeTpsl MacIITaOUpPOBaHUS W Pa3MEIICHUS CHUMAEMbIX IS WIUTFOCTPAIllUU
00BeKTOoB. [Ipu 3TOM HE0OX0TUMO YOPATh «IHIIHUE)» OKHA, KOMAH/IbI, BBIICICHUS
OOBEKTOB U T. II.

B nmepeHeceHHBIX B OTYET «CKPHUHIIOTaX» PEKOMEHIYETCS «Cpe3aTh»
HEHY)KHbIe 00JacTH, TMyTeM pEeJaKTUPOBAaHUS  «U300paxKeHWi», a MpH
HEOOXOJMMOCTH OTMAcCIITaOMpOBaTh WX JIJIS 3aMOJHEHUS CTPAHUIIBI OTYETa «II0
HIMPUHEY.

«CKpHUHILOTBI» B OTUeTe O(POPMIISIIOTCS KaK PUCYHKH, C 3arojoBKaMmH,
MOMEIAEMBIMA HUXE OOJIACTH PUCYHKOB, a B TE€KCTE JOJDKHBI ObITh CCHUIKH Ha

YKa3aHHbIE PUCYHKHU.

PexoMeHmanmu 1o moJIroTOBKE K KOHTPOJBLHOU padboTte

JUisi ycnenrHoro HamucaHUsi KOHTPOJIBHBIX padO0T HEOOXOAMMO TIyOOKOe
NOHMMAaHHE OCHOB PacCMaTpUBAEMbIX IPOLECCOB, SIBICHUN, YTO 0OECIIEUYnBACTCS
CUCTEMaTUYeCKOM paboToOll Kak Ha JEKUMsSX, TaK M CaMOCTOSTENbHO.
CamocTosiTenbHas paboTa HE MEHee BakHa, 4eM ayauTopHas. [locne nexuuu B TOT
e JICHb JKeJNaTeJIbHO elle pa3 MpopaboTaTh JIEKIMOHHBIN Marepuan st Oosee

MOJTHOTO YCBOEHUS. A uepe3 JIeHb ellle pa3 MOBTOPUTh. ECIIU CTYJIEHT CUMTAET, UYTO



MaTepuai He ObLI UM MOHST B JOCTATOYHOU Mepe, TO EMy HE0OOXOIMMO O0paTUThCs
Ha KOHCYJbTAllMM 3apa3bsCHEHMSM K IIPENONABATENI0 WM 3aJaTh BOIPOC HA
3aHATHUN.

Taxxke B mpoluecce MOATOTOBKM K KOHTPOJbHBIM padoTaM, Kpome
JIEKIIUOHHBIX 3aIUCEH, PEKOMEHIYETCS II0Jb30BaThCA JUTEPATypoOrd M3 CIIMCKa
OCHOBHOM W JONOJIHUTEIBHOW JUTEpaTypbl, VHTEpHET-UCTOUYHHKAMH, a TaKKe
penaTh 3a]a4M U BBIIIOJIHATh CAMOCTOSITEIIbHBIE IPAKTUYECKUE 3aJaHUS.

Kpome Toro, HEKOTOpBIH TEOPETHUECKHI MaTephay MOXKHO Y3HATh W/WIH
THIaTeJIbHEE MpOpadoTaTh, MONB3YSICh METOAMYECKHMMH YKa3aHUSIMU B IIpoliecce

BBIITOJIHCHU A J1a60paTopH1>1x pa60T.

Kpurepuu oieHK# BbINOJHEHHS CAMOCTOATEIbHON PadoThI

OuenuBanue 1ad0PaATOPHBIX PadOT IPOBOIUTCS IO KPUTEPUSIM:

- TOJIHOTA M Ka4€CTBO BBINIOJIHEHHBIX 3aJaHUN;

- BJAJCHHE METOAAMH W NPUEMaMU KOMIBIOTEPHOTO MOJCIMPOBAHUS B
HCCIIENYEMBIX BOIIPOCAX, NPUMEHEHHUE CIIEHUAIU3UPOBAHHBIX IPOrPAMMHBIX
CPEACTB;

- KayecTBO O(opMIICHHMS OTYEeTa, HUCMOJb30BAHUE TPaBWJI M CTaHIAPTOB
o OpMIICHUSI TEKCTOBBIX U JIEKTPOHHBIX IOKYMEHTOB;

- HCTOJIb30BAaHHWE JIAaHHBIX OTEUECTBEHHOW W 3apyOeKHOWU JUTEpaTyphl,
UCTOYHUKOB ceTu MHTepHeT, nHpOpMaIuu HOPMATUBHO-TIPABOBOTO XapakTepa U
[IEPEI0BOUN IPAKTUKH;

- OTCYTCTBHE (PAaKTHUYECKUX OIIMOOK, CBI3aHHBIX C TOHUMAHUEM MPOOJIEMBI.

OHCHI/IBaHI/Ie KOHTPOJIbHBIX Da6OT IIPOBOAMNTCH 11O KPUTCPHUAM!

- TOJIHOTA M Ka4€CTBO OTBETOB Ha TEOPETUUECKHE BOIIPOCHI;
- OTCYTCTBHE JIOTHYECKHUX OIIMOOK, CBSI3aHHBIX C TOHUMAaHHEM MaTepuaa;
- OTCYTCTBHE OIMOOK B (OpMyJax, BBIPAKECHUSIX, XapaKTEPU3YIOIIUX

paccMaTpuBaeMblil IPOLECC, SIBJICHUE;



- OTCYTCTBHC 3HAYUTCIbHBIX omunbOoOK B IMPHUBOAUMBIX KOJINMYCCTBCHHBIX

XapaKTepUCTUKaX MPUOOPOB U MATEPUAIIOB.
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MMacnopt ®OC

Kon n
(popmymposka
KOMIIETCHIIUH

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

OIIK-5,

Crnioco6HOCTH
HCIIOJIb30BaTh
OCHOBHBIC  TIPUEMBI
00paboTKu u
MIPEICTABIICHHS
IKCIEPUMEHTAIBHBIX
JTAHHBIX

3Haer

OCHOBHBIE  CIIOCOOBI  TpapuyecKoro MpeAcTaBICHUS
MAaCCHBOB JIaHHBIX;

OCHOBHBIC pAcTpOBBIE M BEKTOpHbIE rpaduyeckue
¢dbopmarsbl, CpeaCcTBa UX PEIAKTUPOBAHMS;

OCHOBHbIE TMpueMbl pabOThl B MporpaMmax s
MOCTPOCHUS PA3IMYHBIX TpapuKoOB, IUarpaMMm, CXeM B
pacTpoBOM U BEKTOPHOM dopMaTax, UX peAaKTHPOBAHMUS;

OCHOBHBIE  TIpUeMbI ~ paboThl  mpu  0OpaboOTKe
OKCIIEPUMEHTAIBHBIX JIAHHBIX XOTSI OBl B OJTHOM U3 MAKETOB
MaTeMaTU4ecKoro Mojenupoanus u pacueroB (MathCAD,
MATLAB unu apyroi);

OCHOBHBIE TpPHUEMBI pabOTHl B TAaOIMYHOM IPOIECCOpPE
MicrosoftExcel nnu ananore.

VYwmeer

IPOBOAMTH  PAHKUPOBAHUE, COPTUPOBKY  MaccuBa
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTATOB;

MPOBOANTH BBIUYMCICHHE CTAHIAPTHBIX CTATUCTHUECKHUX
XapaKTepUCTHK aHATU3UPYEMOTO psiJia BEIUYUH;

QHAIM3UPOBATh  PSAABl  BENUYMH  HA  MpeaMeT
MOBTOPSIEMOCTH,  BOCIPOM3BOJUMOCTH  XapaKTEPUCTHK,
HCKJIIOYATh rpyObIie MOTPEUTHOCTH, MpoMaxH,
IIPOSIBIISIOLIUECS B PE3YIbTaTaxX U3MEPEHU;

CTPOUTH IpocTeiine rpaduky B mporpaMMax pacTpoBOil
u BektopHoit rpaduku: MathCAD, MATLAB, Origin, Excel;

MIPOBOJIUTH AMMPOKCUMAITUIO U aHATU3UPOBATH TEHACHITUN
3aBUCUMOCTEH  MpU  [OMOIIM NAKETOB  YHMCIEHHOI'O
monenupoBanusi (MathCAD, MATLAB);

OPOBOAWTh MpOCTeiine JeicTBUS B TaOIUYHOM
nporueccope MicrosoftExcel unu ananore.

Bnaneer

HaBbIKAMHM  KCHOJB30BaHUS  OJHOIO M3  IAKETOB
YUCJICHHOTO MOJIETMPOBaHUSl WU CIEUUATU3UPOBAHHOIO
makera JJis CTAaTUCTHUYECKOH OOpabOTKH MONyYeHHBIX
pesynbTaTtoB (MathCAD, MATLAB u ap.) s oleHKH
COCTOSATEIHOCTH, TOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB
Y UCKITFOUYEHMSI TPYOBIX MOTPEUTHOCTEH;

HaBBIKAMH TIOCTPOCHUS CJIIOXKHBIX TUArpaMm, rpaukos;
HECKOJIbKUX 3aBUCUMOCTEN Ha 0JJHOM rpaduKe, HO B pa3HbIX
ocsix; TrpauKoOB B  JIOTapUPMUYECKHMX H  JBOWHBIX
norapuMHUUECKUX  OCfAX;  CIOXKHBIX  TpadUKOB ¢




BBIJICJICHHBIMM ~ O0OJIaCTIMHU IS HEOONBIIUX CXEM |
MMOSICHCHU;

HaBBIKAMH TTPOBEACHUS MPOU3BOJIBHBIX MaTEMaTHYCCKUX
oTepaIvii, TeMCTBUI HaJ| OOJBITUMU 110 00bEMY MacCCHBAMHU
AKCIIEPUMEHTAJIbHBIX PE3yJIbTaTOB B OJHOM H3 TIAKETOB
MareMaruuyeckoro moaenupoBanus (MathCAD, MATLAB);

HABBIKAMU TTOCTPOCHHSI CIIOKHBIX TaONwIy, odopmiieHus
TaOJIUIL IO 33IaHHOMY I1A0JIOHY; UCTIOIB30BAHUS Pa3IMYHBIX
CXeM ajapecanuu W (UKCAMH CCHUIOK;, WCIOJIb30BAHUS
BCTPOCHHBIX CPEICTB JUIsl TPOBEACHHS ONTUMHU3ALNU U
HaxXOXXJICHUS TPHUOJMKEHHBIX YHCICHHBIX PE3YJbTaTOB B
MicrosoftExcel nim anaore.

OIIK-8,

CIIOCOOHOCTD
HCIIOIL30BaTh
HOPMaTHBHBIE
MIPaBOBBIC TOKYMEHTHI
B CBOEH JIEATEIILHOCTH

3Haer

OCHOBHYIO CIPABOYHYIO JIUTEPATYpy IO OCHOBHBIM
paszzeniaM METPOJIOTHH, CTAaHAaPTH3AINH, CEPTHPHUKAIUY;

OCHOBHBIE 3aKOHBI, Kacarolrecss o0ecreueHns eIMHCTBA
W3MEPEHUI;

OCHOBHBIE 3aKOHBI, OOecleYHBaloIie HaJJexallee
KaueCTBO MPOJYKIUU U YCIIYT;

OCHOBHBIE METOJMYECKUE MHCTPYKIIMH U PEKOMEHIAIUN
M0 TPOBEICHUIO HM3MEPEHUU B PaA3IMYHBIX YCIOBUSIX U
00paboTKe pe3yJbTaTOB OJHOKPATHBIX M MHOTOKPATHBIX
HAOJI0IEHUH TPU U3MEPECHHUSIX;

CTPYKTYpPY IOBEPOUYHBIX CXE€M M IOCJIEI0BATEIbHOCTh
nepefaund pasMepa €AUHULBI OT JTaJOHAa K CpeAcTBaM
U3MEPEHHUI;

OpraHU3alMOHHbIE OCHOBBI METPOJIOTUH u
cranpaptu3auuu B PO.

YMeer

MIOJIB30BaTbCA CIIPABOYHOM JIUTEPATYpOU IO OCHOBHBIM
paszienaM METpPOJIOTHH, CTaHapTU3ALNH, CePTUPHUKALINH;

HaXOJUTh B 3aKOHAaX, HalpaBJICHHBIX Ha oOecrieueHue
€AMHCTBA U3MEPEHUIN M HAJUIEKAILEr0 KayecTBa MPOAYKIIMU
U YCIIYT, MOJIOKEHM S, KaCaroluecss KOHKPETHOM PEIMETHON
001aCTH U CBOEH 00/1aCTH NEeSATEIILHOCTH;

MOJIB30BAaTbCA  COOTBETCTBYIOLIUMHU  METOIUYECKUMU
MHCTPYKLUUSAMU M PEKOMEHJAUUSAMU TPU IJIAHUPOBAHUU U
NPOBEICHUN M3MEpeHHid, npu o00paboTKe pe3yabTaToB
OJTHOKPAaTHBIX ¥  MHOTOKPATHBIX  HAONIOJEHWH  NpHU
U3MEPEHNY;

MIOJI30BaThCA CIPABOYHOM JIUTEPATYPOU M TEXHUYECKOUN
JOKYMEHTAlMEN, MPUIaraéMol K CpeICTBaM W3MEPEHHs U
KOHTPOJIA.

Bnaneer

HaBBIKAMH MOWCKa HE0OXO MO CIIPaBOYHOMN
JUTEpPaTyphl IO COOTBETCTBYIOLIUM pa3fesiaM METPOJIOTHH,
CTaHJAPTH3AIMU U CePTUPUKAIIIH;




HaBBIKaMU MoWCKa  HEOOXOAMMOW  HOPMATHBHOM,
3aKOHOJATENbHOW HH(pOpPMAIMK, Kacarolielcs BOIPOCOB
€IMHCTBA U3MEPEHHI U 00ecreueHrs KauecTBa,;

HaBBIKAMM  HCIIOJB30BAHMUS  OTHENIBHBIX  JJEMEHTOB
HOPMAaTHUBHOTO M 3aKOHOJIaTEJIBbHOTO XapakTepa 110 BOIpocaM
€IMHCTBA HW3MepeHul M obecreueHuss KayecTBa, B
MPAKTUYECKON JIESITENBHOCTH;

METOJIMKaMH BBIOOPA, TOCTPOCHUS IMOCIEAOBATEIHLHOCTH
MPOBEICHUS SKCIIEPUMEHTA, pacuera pe3yJibrara,
BBIYUCIICHUS MOTPELTHOCTEH, OCHOBBIBASICh Ha
METOANYECKUX UHCTPYKLHUSIX, PEKOMEHJAIUAX.

HaBBIKAMHM HCIOJIb30BAaHUSI TEXHUYECKON IJOKYMEHTAalluU
Ha CpEICTBO M3MEPEHUs NpPHU pacuere MOrpelIHOCTEed B
YCIIOBHSIX U3MEPEHUH, OTIMYAOIINXCS OT HOPMAJIbHBIX.

[1K-10,

TOTOBHOCTB
OpraHu30BbIBATH
METPOJIOTHUYECKOE
obecrnieucHue
MPOU3BOACTBA
MaTepHaJIOB Hu
H3JICJINI SIIEKTPOHHOMN
TEXHUKH

3Haer

OCHOBHBIE MpaBuUia O(OPMIIEHHUS KOHCTPYKTOPCKOH H
TEXHUYECKOHN TOKYMEHTALUN JJIs IPOU3BOJICTBA MaTEpUAJIOB
Y U3JEIINN JIEKTPOHHON TEXHUKU;

OCHOBHBIE CTaHAAPTHI, TEXHUYECKUE YCIOBHUSA U APYrue
HOPMAaTUBHBIE JOKYMEHTBI, perIaMEeHTUPYIOIIME
MPOU3BOACTBO MAaTE€pPUAIOB U  U3JACIHA  DJIEKTPOHHOU
TEXHUKH;

OpPraHM3allMOHHBIE OCHOBBI METPOJIOTHH, KacCaoLUECs
IPOM3BOJICTBA B 00J1aCTH MUKPORJICKTPOHUKH;

00513aHHOCTH METPOJIOTMYECKON CIIy>KObl HPeANpPUATHS,
MIPOU3BOALIETO U3JIEIUA MUKDPO-, HAHODJIEKTPOHUKH;

OCHOBHBIE TEXHUUYECKHUE CPEACTBA UBMEPEHUM, KOTOPBIMHU
MOJIB3YIOTCSL IIPU €IMHUYHOM, MEJIKOCEPUIHOM U CEpUIHHOM
IIPOU3BOJICTBE B MUKPO- U HAHODJIEKTPOHUKE;

IIOCJIEIOBATEIbHOCTh KOHTPOJIS, IIPOBEICHUS OLEHKHU
COOTBETCTBUS T'OTOBBIX M3CIIMNA Pa3IMYHbIM HOPMATUBHBIM
JIOKYMEHTaM.

VYmeer

COCTABJIATH B IPOCTEMIINX CIIy4asX OTACIIbHBIC JJIEMEHTHI
KOHCTPYKTOPCKOM W TEXHUYECKOW JTOKYMEHTalMH JJIs
MIPOU3BOACTBA MATEPUAIOB M  H3LCIHUA  DJIEKTPOHHOU
TEXHHKU;

PYKOBOJCTBOBAThCS ITOJIOKEHUSAMHU CTaHJapTOB,
TEXHUYECKUX PETIAMEHTOB, PETYIHPYIOLIUX IIPOU3BOACTBO
MaTepHaloB U U3AEIINN SJIEKTPOHHON TEXHUKH;

Ha MPAKTUKE HCIIOJIb30BaTh OPraHU3alMOHHBIE OCHOBBI
METpPOJIOTHH, Kacarollyecs IpPOU3BOJCTBA B  o0iacTu
MHUKPOIJIEKTPOHHKHY;

YaCTUYHO  BBINOJHATH  OOS3aHHOCTHM  pabOTHHKA
METPOJIOTHUECKON CITy>KOBI IPEANPUSATHS;




UCIIOJIb30BaTh  TEXHMUYECKUE CPEICTBA  HU3MEpPEHUH,
IPUMEHSIEMbIE B  CEpPUMHOM IPOMU3BOJACTBE  M3JEIIUMN
MHUKPO3JIEKTPOHUKHY;

OCYILECTBIIATh ~ KOHTPOJb  XapaKTEPUCTUK  T'OTOBBIX
U3JeMUil UM HX COOTBETCTBHE OCHOBHBIM IIOJIOKEHUSAM
HOPMAaTHUBHBIX IOKYMEHTOB.

Bnaneer

HaBBIKAMU COCTaBJICHUS HEKOTOPBIX paszesnoB
KOHCTPYKTOPCKOM M TEXHMYECKOW JOKYMEHTaluu MJIs
IPOM3BOJCTBA MAaTE€pUaJOB U  HU3JEJIUNA  JIEKTPOHHOMN
TEXHUKU;

HABbIKAMHU HCIIOJb30BaHUSl CTaHAAPTOB, TEXHUYECKHUX
PErJIaMeHTOB, PErYIMPYIOUINX NPOU3BOACTBO MaTepUalIoB U
W3JIeIINI YIEKTPOHHON TEXHUKU;

OpraHu3alMOHHBIMU OCHOBaMHU METPOJIOTHH
IPUMEHHUTEIBHO K IPOU3BOJICTBY u3aenui
MHUKPO3JIEKTPOHUKHY;

OTJCNIBHBIMUA ~ HaBBIKAMH  Pa3IMYHBIX  paOOTHHUKOB
METPOJIOTHYECKON CITY>KOBI IPEIPHUSITHS;

HIMPOKUM apCEHAIOM TEXHUYECKUX CPEACTB HM3MEpEeHUi
JUISL pEelIeHMs] IIMPOKOro CHEKTpa H3MEPUTEIbHBIX 3ajad,
BO3HUKAIOIIUX npu IIPOU3BOJICTBE U3 JIeIHUi
MHUKPO3JIEKTPOHUKHY;

npueMaMM UM METOJaMH  KOHTPOJS  XapaKTEePUCTHK
TOTOBBIX U3/IEIUI U COOTBETCTBUS UX 3asiBJIEHHBIM HOPMaM.

T1K-19,
CIIOCOOHOCTD

COCTaBJIATH 3asBKM Ha

3allaCHbIC JCTAJIM H

PacxXoaHBbIC

Mar€puajibl, a TaK¥XC

Ha MOBEPKY
KaJTmOpOBKY
anmnapaTypsl

u

3Haer

CTPYKTYpPY 3asBKH Ha 3amacHble JETaJM U PaCXOJIHBIE
MaTepuabl;

CTPYKTYpy 3asBKH Ha TIOBEpKY U  KalUOpPOBKY
anmnaparyphl;

MOCJIEIOBATEIbHOCTh ~ MPOBEJICHUS  JUAarHOCTUKUA U
CaMOCTOSITEIbHOW KaJTHOPOBKH OTHOCUTEIBHO HECIIOKHBIX
YCTPOMCTB;

MOCJIEIOBATEIbHOCTh ~ MPOBEJEHUS  JUATHOCTUKH |
BBISIBJICHUSI HEHUCTIPABHBIX JIETAJICH, y3JIOB B OTHOCHUTEIHHO
HECJIOKHBIX YCTPOICTBaX, MPUTOIHBIX K PEMOHTY B pabounx
YCIIOBHSIX;

pOIb  METPOJIOTHUECKON  CIy’)KOBI — MPEANnpUsATUS U
00513aHHOCTH KaXJI0TO U3 €€ paOOTHUKOB;

pOJIb TOCYIApCTBEHHBIX IIEHTPOB CTAHIAPTU3AINH U
METPOJIOTHH B O0ECTIEYCHUHN €MHCTBA U3MEPECHUIA.

Ymeer

COCTABJIATh 3adBKHM Ha 3alacHble JETAIM U PACXOJHBIE
MaTepHuabl;

COCTaBSITh 3asBKM Ha TMOBEPKY M  KaJuOpPOBKY
anmaparypsl;




CaMOCTOATCIIbHO Ka.HI/I6pOBaTB OTHOCHUTCIBbHO HECJIOXKHBIC

YCTPOMCTBA;

CaMOCTOATCIIbHO BBIABIIATh HCUCIIPABHBIC ACTAJIN, Y3JIbI B
OTHOCHUTCIIBHO HECIIOXHBIX YCTpOﬁCTBaX, MNpUTrOJHbIX K

PEMOHTY B pab0o4YHX yCIOBUSX;

BBIIOJIHATE OOSI3aHHOCTH pa6OTHI/IKa MCTpOHOFH‘ICCKOﬁ

CILy>KOBbI IpeANpUATHUS,

MOJIb30BATHCA YyCJIyraMmum HOCHTPOB CTaHAApTU3AllUU U
MCTPOJIOTHU JId  IIPOBCACHHA KaHI/IGpOBKI/I U TIOBCPKU
OTHOCHUTCIIBHO CJIOKHBIX CPCACTB I/I3MepeHI/II7L

Brnaneer HABbIKAMHU COCTaBJICHUs PAa3IMUHBIX3asiBOK Ha 3allacHbIC
JIeTalli ¥ pacXOHbIE MaTepUabl;
HaBBIKAMHU COCTABJICHUS Pa3JIMYHBIX 3a5BOK HA MTOBEPKY U
KaTuOpOBKY aImaparypbl;
HABbIKAMHU KaJUOpPOBKM PA3NIUYHBIX YCTPOWCTB, IS
KOTOPBIX MOXHO MPOBOJUTH JaHHYIO IPOLEAYpY B pabounx
YCIIOBUSIX;
HAYaJIbHBIMH ~ HABBIKAMH  CaMOCTOSITEIbHOTOPEMOHTA
OTHOCHUTEJIBHO HECJIOXKHBIX YCTPOWCTB, MPHUTOJHBIX K
PEMOHTY B pabOUUX yCIOBUSIX;
HaBbIKAMH  PaOOTHHUKA  METPOJOTUYECKOW  CITY>KOBI
MPEIPUITHS,
HABbIKAMU OpraHU3allid B3aUMOACHUCTBUSI C IICHTPaAMU
CTaHJapTH3alUU U METPOJIOTUU B YaCTU MOBEPKH CIIOKHBIX
CPENCTB U3MEPEHUN.
Ne Kountpoanpyembie Koapl n 3Tansl OueHovHbIe cpeacTBa
n/m paszie/ibl / TeMbl q’OPM“POBaHPiﬂ TeKYIIHMHA KOHTPOJIb | NMPOMEKYTOYH
AUCHUILTUHBI KOMMeTeH Uit as aTTecTalus
1 Tema 1. Merponorus OIIK-8, | 3naer KonTtponbHas pabota | sK3aMeH,
OIIK-5, (TTP-2) BOTIPOCHI 1-5
TK-10 yMeeT JlaGoparopHas 9K3aMeH,
pabora (TTP-6) 3aJaHKe,
tun 1
Biageer | JlaboparopHas 9K3aMeH,
pab6ora (ITP-6) 3ajlaHue,
tun 1
2 | Tema 2. OCHOBBI OIIK-8, | 3Haer JlabopaTopHas 9K3aMEH,
CTaHJapTU3aLUU OIIK-5, pabora (ITP-6) BOMpOocCH! 6-10
[IK-10 yMeeT JlaGopatopHas 9K3aMeH,
pab6ora (ITP-6) 3ajlaHue,
TUT 2
Bnazaeer | JlabopatopHas JK3aMeEH,
pabora (ITP-6) 3a/laHue,
THII 2




Tema 3. OIIK-8, | 3naer KonTtponbHast pabota | sK3ameH,
Mertposoruaeckoe OIIK-5, (TTP-2) Bompocsr 11-15
obecneyenne IK-10° yeer JlaGoparopHas IK3aMeH,
TIpOM3BOACTBA pa6ora (ITP-6) 3aJaHKe,
Tl 3
Braneer | JlaGoparopnas IK3aMCEH,
pa6ora (ITP-6) 3aJaHue,
Tl 3
Tema 4. O0Ouue OIIK-5, | 3Haer JlaGopaTopHas 3K3aMeEH,
XapaKTEePUCTHUKU I1K-19 pab6ora (ITP-6) Borpocs! 16-20
aHaJIOTOBBIX yMeeT JlaGoparopHas IK3aMeH,
M3SMCPHTCIILHBIX pab6ora (ITP-6) 3aj1aHue,
puoOpOB _—
Biangeer | JlaboparopHas 9K3aMeH,
pa6ora (ITP-6) 3aJaHKe,
Tun 4
Tema 5. CpenctBa OIIK-5, | 3Haer KonTtponbHast pabota | sx3amMeH,
HU3MEPCHHM I1K-19 (ITP-2) Bompockl 21-25
HESJICKTPHHCCKHIX yMeeT JlaboparopHas JK3aMeH,
BEITMHHUH pa6ora (ITP-6) 3a/1aHue,
TUN 5
Biageer | JlaboparopHas 9K3aMEH,
pa6ora (I1P-6) 3aJaHKeE,
THUII 5
Tema 6. Cpencrna OIIK-5, | 3naer JlaGopaTopHas 9K3aMeEH,
U3MEpEHUI BpeMEH! I1K-19 pabora (ITP-6) BOTpoCHI 25-30
yMeeT JlaGoparopHas IK3aMEH,
pabora (ITP-6) 3aJlaHKe,
TUT 6
Bnaneer | JlaGoparopHas IK3aMEH,
pabora (ITP-6) 3aJlaHKe,
TUT 6
Tema 7. Cpencrsa OIIK-5, | 3naer KonTtponbHast pabota | sK3aMeH,
U3MEpEeHUI [1K-19 (TTP-2) Borpockr 30-35
TCOMCTPHHCCKHX BCMHUH yMeeT JlaGoparopHas IK3aMEH,
pabora (ITP-6) 3aJlaHKe,
tHn [
Biangeer | JlaboparopHas 9K3aMeH,
pabora (TTP-6) 3aJjaHue,
TUn 7
Tema 8. CpencrBa OIIK-5, | 3maer JlabopaTopHas J3K3aMe€EH,
U3MEpPEHUI I1K-19 pabora (ITP-6) Borpock! 36-40
MCXaHIMICCKHX BETHTHH yMeeT JlabopatopHas JK3aMeH,
pabora (TTP-6) 3aJjaHue,
tun 8
Bhaneer | JlaboparopHas IK3aMEH,
pabora (ITP-6) 3a/laHue,

THI 8




9 Tema 9. Cpencrsa OIIK-5, | 3Haer KonTtponbHast pabota | sK3ameH,
n3mepennii remneparypsl | [1K-19 (TTP-2) BOMpock 41-45
yMeeT JlaGoparopHas IK3aMeH,
pa6ora (ITP-6) 3aJaHKe,
tun 9
Braneer | JlaGoparopnas IK3aMeH,
pa6ora (ITP-6) 3aJaHue,
tun 9
10 Tema 10. Cpencrna OIIK-5, | 3Haer JlaGopaTopHas 3K3aMeEH,
U3MEPEHUI I1K-19 pa6ora (ITP-6) Borpockr 46-50
SMCKTPUICCKHUX BETMHUH yMeeT JlaGoparopHas IK3aMeH,
pa6ora (ITP-6) 3aJaHKe,
tun 10
Biangeer | JlaboparopHas 9K3aMeH,
pa6ora (ITP-6) 3aJaHKe,
tun 10
11 | Tema 1. OIIK-5, | 3naer KonTpomipHas paboTa | 9K3aMeH,
DIIEKTpOMEXaHUYECKUE [1K-19 (TIP-2) BOIpockl 51-55
MSMCPHTCIBHEIC puOOpbI yMeeT JlaboparopHas JK3aMeH,
TIpAMOTO NCUCTBHA pa6ora (ITP-6) 3a/1aHue,
tun 11
Biageer | JlaboparopHas 9K3aMeH,
pa6ora (I1P-6) 3aJaHKeE,
tan 11
12 | Tema 12. Lludpossie u OIIK-5, | 3naer JlaboparopHas 3K3aMEH,
IICKTPOHHBIE [K-19 pabora (ITP-6) BOIIPOCHI 56-62
H3MEPUTEIbHEIE PHOOPbI yMeeT JlaGoparopHas 9K3aMeH,
1 npeobpasosaren pabora (ITP-6) 3aJlaHKe,
timn 12
Bnaneer | JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3aJlaHKe,
timn 12
13 | Tema 13. Cpeactsa OIIK-5, | 3naer KonTtponbHast pabota | sK3aMeH,
BU3YAJILHOTO [1K-19 (TTP-2) Borpockr 63-70
oTobpaseHu, BLIBOAA 1 yMeeT JlaGoparopHas 9K3aMeH,
PETHCTpALNA PE3yIbTATOB paGora (ITP-6) sayianue,
U3MEpEeHHI tun 13
Bianeer | JlaGopatopHas JK3aMeEH,
pabora (TTP-6) 3aJjaHue,
tun 13
IlIkaJjia oueHUBaHNsA YPOBHA CHPOPMHUPOBAHHOCTH KOMIIETEHIIUH
Koa n Irtanbl GOPMUPOBAHUSA KpUTepUHU NnoKa3aTteJn 0aJIbI
q)OpMyJIHpOBK KOMIIETEHIINH
a
KOMIIETCHIIUH
OIIK-5, 3HaeT OCHOBHBIE CITOCOOBI | MoKeT Hmeer ob6miee 60-74
CriocoOHOCTB Fpa(l)I/I‘fIGCKOFO nepecKka3arb 1 MpeACTaBJICHUC O
HUCIIOJIb30BaTh MpeaACTaBJICHUSA 00BSCHUTH Ppa3JIMYHbIX
OCHOBHBbIC MAaCCHBOB JaHHBIX; y‘{C6HBII>i (bopMaTax




MPUEMBI
o0paboTku U
NpeICTaBICHUS
IKCIIEPUMEHTAIT
BHBIX JaHHBIX

OCHOBHBIC

pacTpoBble "
BEKTOPHBIC
rpaguyeckue
(hopmarsl, cpencTsa Ux
pelaKTHPOBaHUS;

OCHOBHBIC IIPUEMBI
paboTHI B TporpaMmax
JUTS HOCTPOCHHS
pa3IAYIHBIX TPagHUKOB,
IUarpamMM, CXeM B
PacTpoBOM u
BEKTOpPHOM (opmarax,
UX PEIAKTHPOBAHUS;
OCHOBHBIE TTPHUEMBI
paboThI ipu 00padoTKE

JIEKIIMOHHBIN
Matepuali ¢
JIOCTaTOYHOM
CTEICHBIO HAYYHOU
TOYHOCTH U
MOJIHOTHI, C
IIPUBEICHUEM
IPUMEPOB

MpeJICTaBICHUS
TaOJIMYHON U
rpadudeckon
nndopmanuy;

3HaeT OCHOBHEIC
napamMeTpsl U
OTJINYHS PACTPOBBIX
¢dopmaToB
OTBEKTOPHBIX,
OCHOBHBIE CITOCOOBI
UX PeaKTHPOBAHHUS;
3HaeT OCHOBHEIE
MPUEMBI PaOOTHI U
3HAKOM C
unrepdeiicom

MO JISIPHBIX

IKCTIEPUMEHTAIILHBIX MpOrpaMM JIJIst
JAaHHBIX XOTA OBl B 00paboTKM AaHHBIX U
OJHOM M3 MAaKeTOB BU3YalIM3allH1
MaTeMaTH4eCcKOro HIOJTy4EHHBIX
MOJCITPOBAHUS u pe3yJIbTaToB
pacuetoB (MathCAD,

MATLAB HIH
ApYro);

OCHOBHBIE TTPHUEMBI
paboOThl B TaOJUYHOM
nporeccope
MicrosoftExcel — wnu
aHaJore.

Ymeer MPOBOAUTH YMeeT npoBOUTh Ymeer 75-89
paHXHPOBaHMUE, NPEIBAPUTEIBEHYIO | AHATU3HPOBATH
COPTHPOBKY MAacCHBA | CTaTHCTHYCCKYIO TIOJTyYCHHBIC
HOJTyYCHHBIX 00paboTKy IKCIIEPHMEHTAIBEHO
IKCIIEPUMEHTAIIBHBIX MIOJIy4YECHHBIX B YHCIICHHBIC PSABI IPH
Pe3yIbTaTOB; XOJIe SKCIICPHUMEHTa | MOMOIIH Pa3InIHbIX

TIPOBOJIUTh pe3ybTaToB, MaKeTOB
BBIYHCIICHHE UCKIIIOYaTh TpyOble | MaTeMaTH4ecKoro
CTaH/IapTHBIX MOTPEIIHOCTH U MO/JICTTUPOBAHHUS
CTAaTHUCTHYECKUX MPOU3BOIUTH (MathCAD,
XapaKTEPUCTUK BU3YaJIU3aLUI0 MATLAB u 1p.);

AHATM3UPYEMOTO psiaa
BEJIMYNH;
aHAITM3UPOBATh
psAABl  BENMYMH  Ha
peaMeT
MTOBTOPSIEMOCTH,
BOCTIPOU3BOIUMOCTH
XapaKTePUCTHK,
HCKJII0YaTh TpyObIe
MOTPEIIHOCTH,
IpoMaxH,
MIPOSIBIISIONTHECS B
pe3ynbpTaTax
U3MEpPEHNi;

CTPOUTH
npocreiimme Tpaduku
B IIporpamMmax
pacTpoBoif u
BEKTOpHOH  Tpaduku:
MathCAD, MATLAB,
Origin, Excel;

MIPOBOTUTH
ANMIPOKCUMAITHIO u

BBIOOPKH JTaHHBIX
U3 TOJIYYEHHOTO
psina

Brnaneet 6a30BbIMH
HaBBIKAMU
MPOTPaMMHUPOBAHHUS,
ymeer
3aIporpaMMHpPOBaTh
npocreiiune
MPOTICTYPHI U
(YHKITUY C LIENbI0
peanu3au
COOCTBEHHBIX
aJTOPUTMOB
00paboTKU JaHHBIX,
HEOOXOIUMBIX IS
KOHKPETHOMI
U3MEPUTENEHON
3aauuy;

YMeeT Hax0IuTh U
BU3YaJIU3UPOBATh
OTHOCHUTEIJILHO
CJIOXKHBIC
3aBUCHUMOCTH,
HaXOJWUTh




aHaTM3UPOBATH
TEHICHLIUU
3aBUCUMOCTEN npu
IIOMOLLIA [IaKETOB
YHCIIEHHOTO
MO/ICJTUPOBAHHS
(MathCAD,
MATLAB);

MPOBOAUTD
MIpOCTENIINE AEUCTBUSA
B TaOJIMIHOM
npoteccope
MicrosoftExcel  wnu
aHaJjore.

3aKOHOMCEPHOCTH B
YHCJIOBBIX pAaax

Bnaneer

HaBBIKAMHU
UCIIOJIb30BaHMs
OJTHOTO W3 TaKEeTOB
YHCIICHHOTO
MOJICTIMPOBAHUSL  WIIU
CHEUATN3UPOBAHHOTO
TaKera TSt
CTAaTHCTHYECKOH
00paboTku
MOTY4CHHBIX
pe3yIbTaToOB
(MathCAD, MATLAB
U JOp.) Ui OLEHKH
COCTOSITEIBHOCTH,
JIOCTOBEPHOCTH
MOJTYYSHHBIX
pe3ysIbTaToB u
WCKIIIOUEHHUs TpPYOBIX
MOTPEILHOCTEN;
HaBbIKAMHU
MIOCTPOCHMS CIIOKHBIX
JyarpamMM, TpaduKoB;

HECKOJIbKUX

3aBUCUMOCTEN Ha
OITHOM Tpaduke, HO B
Ppa3HbIX ocsIX;
rpadukoB B

JNOTapU(PMHUUECKUX |
JIIBOMHBIX
JOTapUPMIIECKUX
ocsIX; CITIOXHBIX
rpadukoB c
BBIICJICHHBIMU
obnacTsiMu JUISt
HEOOJIBIIUX CXEM |
TTOSICHEHU;
HaBBIKAMHU
MIPOBEACHUS
MIPOU3BOJIBHBIX
MaTeMaTHYECKHX
omnepauui, AelcTBUi
Hajx  OOJBIIMMHU IO
00BeMy  MaccHBaMU
IKCICPUMEHTAITBHBIX
pe3yIbTaTOB B OJHOM
u3 [MaKeTOB
MaTeMaTHYECKOTO
MOICTUPOBAHHSI

YBepeHHO BiajieeT
HaBbIKaMU paboThI
B OJTHOM U3
MaKeTOB
MaTeMaTH4eCcKOro
MOJIETTMPOBaHUS
00 TaKeTa It
CTaTHCTHYECKOH
00paboTkn
Pe3yNIbTaTOB
U3MEpEHUil; ymeeT
BU3yaIM3UPOBATh
CIIO)KHBIE
3aBUCHMOCTH CO
MHO>KECTBOM
NepEMEHHBIX, B
Pa3HBIX OCSX;
yYMeeT HaXOIHUTh
3aBUCHMOCTH B
TPETI0KEHHBIX JUIs
HCCIIEJOBaHMS
MacCHBax JaHHBIX

YMeer peann3oBatb
COOCTBEHHBIE
MPOIICTYPHI U
(GYHKIMY B OTHOM U3
MaKeTOB
MaTEeMaTHIECKOTO
MOJICITUPOBAHHS;
BJIa[IceT HaBBIKAMU
6a3oBoit
CTaTUCTHYECKOU
00paboTku
pe3yJbTaToB
HU3MEpEHUil; ymeeT
MIPOBOIUTH
ANMPOKCUMAITUIO U
IKCTPAIOJISILIUAIO
3aBUCHMOCTEH,
JIeNIaTh MPOTHO3;
BIIaJCeT
pa3HoOOpa3HBIMH
preMaMu
BU3YaITU3aIIH
JTAaHHBIX; YMEET
BBIOMpATH IPH
MOCTPOEHHH rpaduKa
COOTBETCTBYIOIINE
OCH JJI TOTO, YTOOBI
3aBHCUMOCTD
BEITJIAIENIA Hanboee
MIPOCTBIM 00pa3oM;
ymeer
HHTEPIPETHPOBATH
JTaHHBIC TPaUKOB H
JarpamMm

90-100




(MathCAD,

MATLAB);
HaBBIKAMHU
MOCTPOCHHST CIIOMKHBIX
Tabnuy;  odopmiteHHs
TaONHI 10 33aJaHHOMY
I1a0IIoHY;
WCTIONIb30BaHUS
Pas3INIHBIX cxem
ajipecannu u
(hukcarmm CCBUIOK;
UCTIONIb30BaHUS
BCTPOCHHBIX ~ CPEJICTB
ULt MPOBEJICHUS
ONTHUMU3AINT u
HaXOXJICHUS
MPUOIMKEHHBIX
YHCIICHHBIX
pe3yJIbTaToB B
MicrosoftExcel — mm
aHajore.
OIIK-8, 3HaeT OCHOBHYIO Mosxer Hannune ob1rero 60-74
CIIOCOOHOCTH CIPaBOYHYIO IepecKasaTh U | IpEeICTaBICHUACIIPAB
HCTIONIb30BATh JIUTEpaTypy 1o | OOBSACHUTH OYHOI1 TnTEeparype
HOPMaTHBHbBIE OCHOBHBIM  paszzienaMm | y4eOHBIH 110 OCHOBHBIM
NPaBOBBIE METPOJIOTHH, JICKIIMOHHBIH pasnenam
JOKyMEHTBl B CTaH/IapTU3alny, Marepuan C | IUCLUIUIMHBL
cBOeH CepTU(hHUKAINH; JIOCTATOYHOM 3HaHME OCHOBHBIX
JIeSITeIbHOCTH OCHOBHBIC 3aKOHBI, | CTETICHbIO HAYYHOW | 3aKOHOB,
Kacarouuecs TOYHOCTH U | periaMeHTHPYIOIINX
obecrieueHnst EANHCTBA | TTOJHOTEHI, C | ZIesATeNpHOCTH B
MU3MEpeHNii; MPUBEJICHAEM obmactn
OCHOBHBIC 3aKOHBI, | IPUMEPOB METPOJIOTHH,
obecrieunBaronye CTaH/apTU3AlNY;
HaJUIeXalee KauecTBO 3HaHWEe OCHOBHBIX
MPOIYKIUH U YCIIYT; MHCTPYKIHUH 110
OCHOBHbBIE MPOBE/ICHUIO
METOJUYECKUE U3MEpEeHU U
MHCTPYKIIMU u obpaboTke
peKOMeHAAIH o pe3yJbTaToB
MPOBEICHUIO OJTHOKPATHBIX U
N3MEpEeHUH B MHOTOKPATHBIX
pa3IMYHBIX YCIIOBHUSIX HaOJTI0ICHUIT;
u o0OpaboTke 3HaHUE
pe3yJIbTaToB OpTaHHU3aIMOHHBIX
OJTHOKPATHBIX u OCHOB METPOJIOTHHU H
MHOTOKPAaTHBIX CTaH/IapTU3aLINH.
HaOoAeHHIH npu
M3MEpEHUsIX;
CTPYKTYpY
MOBEPOYHBIX CXEM U
MOCJIE/I0OBATENILHOCTD
nepenadu pa3mepa
€IMHMIIBI OT JTAJIOHA K
Cpe/CTBaM H3MEPEHHH;
OpraHHU3aIOHHbIE
OCHOBBI METPOJIOTHH U
cragaapTuzauuu B PO.
Ymeer MOJIb30BATHCS yMEThb Ymenue 75-89
CIpaBOYHOMN CHCTEeMaTH3UPOBaTh | UCIIOJIL30BAThH
JIUTEpaTypOn [0 | CIIPaBOYHYIO U | CIPaBOYHYIO
OCHOBHBIM  paszzienaM | 3aKOHOJATENbHYI0 | JIUTEpaTypy o
METPOJIOTHH, undopmanuio, METPOJIOTHH,




CTaHJAPTU3AIHH, BBIIOJTHATh CTaHJAPTU3AIHH,
CepTUDUKAIINH; TUTIOBBIC 33J]auu 10 | cepTHdUKAIUY,
HaXOAUTb B | U3BMEPEHUSIM u Ymenue
3aKOHax, nocieayouei MOJIb30BATHCS
HaIpaBJIEHHBIX Ha | oOpaboTke METOUYECKUMHU
oOecrieueHHe eJUHCTBA | PE3yJIbTaTOB, HHCTPYKIUAMHU u
U3MEpeHni 1 | OLIEHWBAThH PEKOMEHIAITUSIMH
Ha/IJICKAIIETO TEXHUYIECKOe TIPY TUIAHUPOBAHUHU H
KadecTBA NPOIYKIMH U | COCTOSIHUE CPEACTB | MPOBEICHUH
YCIIYT, MIOJIOKEHUS, | U3MEPEHUN HU3MEpEeHU, npu
KacaroIuecs obpaboTke
KOHKpETHOU pe3yJIbTaTOB
MPeMETHOM 00JIacTh U W3MEPEHNH;
CcBOEi obyactu Ymenue
JIeSITeTIbHOCTH; OIICHUBATD
TMOJIb30BaThHCS MIPUTOTHOCTH
COOTBETCTBYIOIUMHU TEXHUYECKOT 0
METOAUYECKUMHU cpencTaa JUIs
HHCTPYKIUSIMHI u U3MEpPEHU;
PEKOMEHAAUSAME TIPH YMmenne
TUTAHUPOBAHHUN u KaJTnOpoBaTh
MIPOBEICHUH OCHOBHBIC CpEICTBa
U3MEpEHU, npu HU3MEpEHU.
00paboTke
pe3yIbTaToOB
OJTHOKpATHBIX u
MHOTOKPaTHBIX
HaOI0eHUH npu
HU3MEpPEHNH;
KaJTnOpoBaTh
CpeICcTBa U3MEPEHUIA;
TIOJI30BATHCS
CIIPaBOYHOM
JUTEpaTypo u
TEXHUYECKOH
JIOKyMEHTalHe,
IpUIaraeMou K
CpeICTBaM H3MEpEHHUs
1 KOHTPOJIS.

Bnageet HaBBIKAMU TIOMCKa | YMeETh peraTh Bnanenue 90-100
HE00X0TUMOH pa3nuYHbIe 3a7ayd | HaBBIKAMHM  ITOMCKa
CIpaBOYHOU B o0macTi | HEOOXOIUMOMN
JTUTEPATyPHI [0 | METPOJIOTHIECKOTO | CIIPaBOYHOM u
COOTBETCTBYIOIIIM HCCIICIOBaHM, 3aKOHOJATETbHOM
pa3zenaM METPOJIOTHH, | KOHTPOJSI CBOHCTB M | JIUTEPATyPHI o
CTaHJapTU3AINH U | XapaKTepHCTUK  C | COOTBETCTBYIOIINM
CepTUDUKAIIHH; MIPHUBJICUYCHIEM paszgenam

HaBBIKAMHU TIOMCKA | CIIPaBOYHOU U | METPOJIOTHH,
HE00XO0TUMOH 3aKOHOIATETIHFHOM CTaHJApTU3ALHH;
HOPMaTUBHOM, 0assl; Bnanenune
3aKOHOIaTEILHON YMETh HaBBIKAMH
nHpOpMaLNH, o0OpabaTbIBaTh HCIIOJIb30BaHUS
Kacaromeicsi BONPOCOB | PE3yIbTaThl JIIEMEHTOB
€JIMHCTBA UBMEPEHUN U | U3MEPEHUI C | HOPMaTUBHOTO u
obecrieueHust UCTIONIb30BaHUEM 3aKOHOAATEIHLHOTO
KauyecTBa,; MPaKTUYECKHUX XapaxkTepan

HaBBIKAMU HaBBIKOB, MpPaKTUYECKON
HCIOJIb30BaHUS NpUOOPETEHHBIX B | NEATEIHHOCTH;
OTJENBHBIX JIEMEHTOB | XOH€ y4eOHOTO Bnanenue
HOPMAaTHBHOTO U | Tporecca. METOJMKAMH BBIOOpA
3aKOHOJIATEIILHOTO MOCTIeI0BATENbHOCTH
xapakTepa (o) MIPOBEICHUS
BOIIpOCAaM _ €IMHCTBA 9KCIEPUMEHTA,




U3MEpeHuit u

pacuera pesyibTaTa,

obecrieueHust BBIYHCIICHHS

Ka4yecTna, B MOTPEIIHOCTEH,

IIPAKTUYECKON YMmeHue

JIeSITeTIbHOCTH; MOJIb30BATHCS

METOAUKAMU TEeXHUYECKOI

BBIOOpA, TIOCTPOCHUS JOKyMEHTallud  Ha

MOCJIEI0BATENILHOCTH CPEACTBO U3MEPEHHUS.

MPOBEICHUS

9KCTIEPUMEHTA,

pacdera  pe3ynbTaTa,

BBIYHCIICHHA

MIOTPELIHOCTEM,

OCHOBBIBAsICh Ha

METOIUYECKUX

UHCTPYKLUSAX,

PEKOMEHAALUSX.

HaBBIKAMU

WCTIONIb30BaHMS

TEXHUUYECKOH

JIOKyMEHTaIN Ha

CPEACTBO  M3MEPEHUS

pu pacuere

MIOTPELIHOCTEN B

YCIIOBUSIX H3MEpEHUl,

OTIMYAIOIINXCS oT

HOPMAaJIbHBIX.

I1K-10, 3Haer OCHOBHBIE IpaBwiia | Moxer Pa3zbupaercs B | 60-74
TOTOBHOCTh odopmiteHust nepecka3aTh U MIpaBUIIaX

OpTraHU30BBIBAT KOHCTPYKTOPCKOW U | OOBSICHUTH odopmiteHHs
b TEXHUYECKOH YIeOHBIH KOHCTPYKTOPCKOH U
METPOJIOTHYECK JIOKyMEHTaIN JUIS | JICKIIMOHHBIN TEXHIYECKOH
oe obecrieyeHue MPOM3BOJICTBA Marepuail ¢ JIOKyMEHTAIHH,
MPOU3BOJICTBA MaTepuaioB ¥ U3AEIUH | TOCTaTOYHOH 3HaeT OCHOBHBIE
MarepuagoB | JJIEKTPOHHOM TEXHHUKH; | CTETIEHBbIO HAYYHOW | HOpMaTHUBHBIC
n31eIni OCHOBHBIE TOYHOCTH U JIOKyMEHTBI,
JIEKTPOHHOI CTaHJapTHI, MOJIHOTEH, C peTIaMeHTHPYIONIHE
TEXHUKH TEXHUYECKHE YCIIOBHA | MPUBEICHUEM MIPOU3BOJICTBOU3IEITH

u JIpyrue | IpUMEPOB i

HOpPMAaTHBHEBIE MHKPORJIEKTPOHUKH;

JIOKYMEHTHI, 3Haer

perylaMeHTHPYIOIIHE OpTraHHU3aIIOHHbIE

MPOU3BOJICTBO OCHOBBI METPOJIOTHH,

MaTepHasoB U U3IEIUH
3JIEKTPOHHON TEXHUKH;
OpraHu3alMOHHbIE
OCHOBBI  METPOJIOTHH,
Kacarolluecs
IIPOU3BOJCTBA B
obiacti
MHUKPO3JIEKTPOHUKH;
0053aHHOCTH
METPOJIOTHYECKOH
CITY>KOBI TIPEATPHUITHSA,
IIPOU3BOJALIETO
W3JIeIHs MHUKpO-,
HAHODJIEKTPOHUKU;
OCHOBHbIE
TEXHUUYECKHUE CPEACTBA
HU3MEpeHuil, KOTOPBIMU
HOJIB3YIOTCSA npu
CANHHUYHOM,
MEJIKOCEpUIHHOM 3!

OCHOBHbBIE
00s13aHHOCTH
METPOJIOTHYECKO#H
CITYKOBI
MPENPUSITHS;

3HAaeT OCHOBHBIE
Cpe/CTBa U3MEPEHUH,

HCIIOJIb3YEMbIE B

MIPOU3BOJICTBE

MHKPO- 51

HAHORJICKTPOHUKH;
3HaeT

[10CJIEI0OBATENHHOCTD

KOHTPOJsSI ~ KadyecTBa

T'OTOBBIX PI3IICJ'II/II71




cepuitHoM

MIPOU3BOJICTBE B
MHKpPO-

HaHOJJIEKTPOHUKE;

HOCJIEI0BATENBLHOC

Th KOHTpOJIS,
MPOBEICHUST  OLICHKH
COOTBETCTBHS T'OTOBBIX
U3IEIUA  PasIUYHBIM
HOPMaTHBHBIM

JIOKyMEHTaM.

Ymeer COCTaBIIAITh B YMmeer pemartpb Ymeer 75-89
MPOCTEHIINX CIIydasx | CTaHZAPTHBIC MOJTb30BATHCS
OTACTbHBIE 3JIEMEHTHI | 3aJaud, CBSI3aHHBIC | IOJOXCHUSIMU
KOHCTPYKTOPCKOHT U | ¢ aQHaJIM30M | CTaHJAapTOB,
TEXHHUYECKOH HOpPMaTHBHOU TEXHUYECKUX
JOKyMEHTallul  JUIsl | JIOKYMEHTalUH, periaMeHTOB,
MPOU3BOJICTBA o0cyKHBaHHEM PEryHUpYIOLIX
MaTepHaJioB U U3JIeNUN | mapka CPEICTB | MPOM3BOJCTBO
3JIEKTPOHHOHN TEXHHUKH; | M3MEPEHHH, MHUKPOJICKTPOHUKH;

PYKOBOJICTBOBAaTbC | KOHTPOJIEM ‘YMeeT BBIIONHATE
o MOJIOKEHUSAMH | KauecTBa u3aenuil | GyHKIMM pabOTHHKA
CTaH/IapTOB, Ha  TIPOM3BOACTBE | METPOJIOTHYECKOH
TEXHUYECKUX M3AETNH  MHUKPO-, | CITy>KOBI
PETJIaMEHTOB, HAHO3JIEKTPOHUKHU TPEATIPUATHS,
pETyIUpPYIOLINX OTHOCSIIUECS K
MIPOU3BOJICTBO 00cTy>KHBaHUIO
MaTepHaoB U U3JeIHui napka CpenCTB
9JIEKTPOHHOMU TEXHUKU; U3MEpEeHUi;

Ha NIPaKTUKE YmMmeer
HCTIONIb30BATh UCTIONIb30BATh
OpTaHHU3aIOHHbIE TEXHUYECKHE
OCHOBBI  METPOJIOTHH, CpeAcTBa U3MEPEHUH,
Kacarolmecs JUIst KOHTPOJIS
MPOM3BOJICTBA B rapaMeTpoB "
obact KadecTBa MPOJYKIMH
MHUKPOIJIEKTPOHUKH; B CepHiiHOM

YaCTHYHO MIPOU3BOJICTBE
BBITIOJIHATH MUKPOIJICKTPOHUKHN
00s13aHHOCTH
paboTHHKa
METPOJIOTHYECKOH
CITy>KOBI TIpEIIPHUSTHS;

HCTIONIb30BATh

TEXHUYECKHUE CPEACTBA
HU3MEpEeHU,
IIPUMEHACMBIC B
cepuitHOM
IIPOU3BOJCTBE

U3JeIui
MUKPO3JICKTPOHUKH;

OCYLIECTBIIATH
KOHTPOJIb
XapaKTEPUCTUK
TOTOBBIX U3JEIUM U UX
COOTBETCTBHE
OCHOBHBIM




IIOJIOXKCHUSM

HOPMaTHBHBIX
JIOKYMEHTOB.
Bnaneer HaBBLIKAMU Brnageer HaBbIKaMu YBepeHHO 90-100
COCTaBJICHUS PEHICHUAPA3INIHBL | ycronb3yer
HEKOTOpLIX ~pasfenop | X 384ad, HHOT/A CTaHJapThl,
KOHCTPYKTOPCKOH U HECTAHAPTHBIX, TEXHHYECKHE
. KOTOpPBIE CBS3aHBI C
TEXHUIECKOH NpHMeHEHIEM H pEeTJIaMEHTHI U IpyTHe
JIOKYMEHTALMH VIS | yyreprperamueil HOPMaTHBHBIE
MPOM3BOJICTBA HOPMATHBHOM JIOKYMEHTHI;
MaTepuaoB ¥ U3AEINH | JOKYMEHTAIHH, MoskeT 3aMEeHUTH
ANIEKTPOHHOM TeXHUKH; | CACKCHHEM 3a B OTJEJBHBIXCITy4Yasx
HaBBIKAMHU HaJUIeKaIl M paboTHHKa
UCIIOJIb30BaHMS TEXHITHCCKIM METPOJIOTHYECKOH
COCTOSTHHEM TapKa
CTaH/IapTOB, cpencTB CITY>KOBI
TEXHUYECKUX M3MEpeHHA, MPEANPUATHS B HETSIX
PETJIaMEHTOB, N3MEpEeHNEM obecrieueHus
perynupyronux apaMeTpoB Ha HaJJIC)KAIICro
TIPOM3BOJICTBO HPOMEXYTOTHBIX COCTOSIHMS mapka
MaTepHaIoB u m3euii | O onax 1 CpPEACTB N3MEPCHHUH;
N KOHTpOJIEM
DIIEKTPOHHON TEXHUKH; | oo oo Ve YmMmeer
OPTaHHM3ALMOHHBIM | Lo1oppix w3 el TMOJIb30BATHCS
n OCHOBaMH IIpYU IIPOU3BOJCTBE Ppa3JIMYHbIMU
METPOJIOTHH MUKpO-, TEXHUYECKUMHU
IIPUMEHUTEIILHO K | HAHOSJICKTPOHUKH CpeacTBaMHU
MPOU3BOJICTBY N3MEpEHUH ULt
n3AeIni pELICHUsT IIHPOKOTO
MHKPO3JICKTPOHHUKH; CIEKTpa
OTAETbHBIMHU N3MEPHUTEIBHBIX
HaBBIKAMHU PA3ITMYHBIX 337124, BO3HHUKAIOIINX
pabOTHHUKOB IpU  TIPOU3BOJCTBE
METPOJIOTHYECKOM 563 (S1050%1
CI1yKOBI TIPEIIPHUSITHS; MHUKPOIJIEKTPOHUKH;
HIMPOKUM Buageer
apceHaIoM METOJIaMH  KOHTPOJIS
TEXHUYECKUX CPEICTB KauyecTBa  TOTOBBIX
U3MepeHuit I U3EeIINI
pelIeHusT  OIMPOKOTO MHUKPOJIEKTPOHUKH
CHeKTpa
M3MEPHUTENBHBIX 33/1a4,
BO3HUKAIOIIUX npu
MPOU3BOJICTBE
n3Jenui
MHUKPOIJIEKTPOHUKH;
npueMamu "
METOJIaMHU  KOHTPOJIS
XapaKTepUCTUK
TFOTOBBIX M3JEIUN U
COOTBETCTBHS ux
3asIBJICHHBIM HOpPMaM.
[K-19, 3HaeT CTPYKTYpY 3adBKH | MoxeT 3HaeT ¢dopmy | 60-74
CIIOCOOHOCT Ha 3allacHble JIeTAIM U | IepecKas3arh U 3asfBOK Ha 3aracHble
b COCTaBIISITH pacxojHble 00BSCHUTH JIETAJIN U PacXOJHbIE
3asIBKU Ha MaTepualIbl; yueOHBIH Marepuaibl, IMOBEPKY
3amacHble CTPYKTYpY 3asiBKH | JICKIMOHHBIH " KaJnOpOBKY
JeTann u Ha MIOBEPKY u | MaTepuai c anmnapaTypsl;
pacxoHbIe JIOCTATOYHOH




MaTepualbl, a

TaKKe Ha
MIOBEPKY u
KanuOpoBKY
annapaTypsl

KannOpoOBKY

anmaparypsl;
MOCJIEI0BATENBHOC
Tb MPOBEACHUS
JIUarHOCTHKHU u
CaMOCTOATEIILHOI
KaJTHOpOBKU
OTHOCHTEINILHO
HECITOKHBIX
YCTpOICTB;
MOCJIEI0BATENBHOC
Tb MPOBEACHUS
JIUarHOCTHKHU u
BBISIBJICHUS
HEHCIIPABHBIX JeTaleH,
y3710B B OTHOCUTEIIBHO
HECIIOKHBIX
YCTpOMICTBAX,

MPUTOTHBIX K PEMOHTY
B pabOYHX YCIIOBHUSX;

posib
METPOJIOTHYECKO#H
CITyKObI TIPEIIPHUITUS
u 0053aHHOCTH
KaXKJI0r0 u3 ee
PabOTHHKOB,

poib
rOCYJIapCTBEHHBIX
IICHTPOB
CTaH/IapTU3ALNU U
METPOJIOTHH B
obecrieueHuu

CANHCTBA H3MepeHHI7[.

CTETEHBI0 HAY4YHOU
TOYHOCTH U
MOJIHOTBHL, C
MPUBEICHUEM
IIPUMEPOB

3HaeT aNropUTMBI
NPOBEPKH PabOTHl U
KannOpOBKH
OTHOCUTEJIEHO
HECJI0XKHBIX
YCTPOIHCTB;

3HaerT, KakK
BBIIBUTH
MPEATION0KUTETHHO
HEUCHPaBHbIN y3€l B
OTHOCHTEIIFHO
HECTI0XKHBIX
YCTpOMCTBAX;

3HaeT  QYHKIMH
METPOJIOTHUECKON
CITY>KOBI
NpEANPUATHS "
LIEHTPOB
CTaHAAPTH3alUN U
METPOJIOTHH

YMmeer

COCTaBJIATh 3asBKU
Ha 3allacHble JIeTaNH U
pacxonHble
MaTepHasl;
COCTaBIIATh 3asBKU
Ha MOBEPKY u
KaJTHOPOBKY
anmnaparypsl;
CaMOCTOSATEIIHHO
KaTnOpoBaTh
OTHOCHUTEIJILHO
HECJIOXKHBIE
YCTpOIICTBa;
CaMOCTOSTENIFHO
BBISIBJISITH
HEWCIIPABHBIE ETaNH,
Y3716l B OTHOCHUTEIBHO
HECIIOKHBIX
YCTPOUCTBAX,
MPUTOJTHBIX K PEMOHTY
B pabOYMX YCIIOBHUSX;
BBITIOJTHATD
00s13aHHOCTH
paboTHUKA
METPOJIOTMYECKON
CITY>KOBI TIPEATIPHUSATHS;

YMeeT crieuTh 3a
COCTOSTHHEM MapKa
TEXHUYECKUX
CpPE/CTB,
NPOU3BOJNUTH
MPOBEPKY
paboTtocmocoOHOCT
U, yMEET
COCTAaBJIATh 3asIBKU
Ha 3aracHbIe
JIETaJIN, PACXO/HbIC
MaTepualbl,
MOBEPKY U
KaJTHOPOBKY

YMeer cocTaBUTh
IPOCTBIE 3asBKH Ha
3aIacHbIe JieTany,
pacxoHbIE
MaTepHalbl, MOBEPKY
u KaJTHOPOBKY
anmaparypsl;

YnMmeer
CaMOCTOSITENILHO
JUarHOCTHPOBATH
BBISIBIISITD
HEHCIIPABHbIE Y3IbI B
OTHOCHTEIIBHO
HCCJIOXKHBIX
YCTpOICTBAX;

Ywmeer
MIOJIF30BATHCS
yCIyraMu  LIEHTPOB
CTaHJApTU3AlUU U
METPOJIOTUH

75-89




I10JIB30BaThCA

pa3IMYHBIX 3asBOK Ha
MOBEPKY U KaJTHOPOBKY
anmnapaTypsl;

HaBBIKAMHU
KaJInOpOBKU
Pa3IUYHBIX YCTPOINCTB,
JUI1 KOTOPBIX MOJKHO
MPOBOIUTH  JTAaHHYIO
MpoIeypy B pabOdmx
YCIIOBUSIX;

HavaJlbHBIMA
HaBBIKAMHU
CaMOCTOSATEIHHOTO
peMoHTa
OTHOCHTEIIFHO
HECIIOKHBIX
YCTpOICTB,
MPUTOJTHBIX K PEMOHTY
B pabOYUX YCIOBUSIX;

HaBBIKAMH
paboTHHKa
METPOJIOTHYECKON
CITYKOBI IPENPUATHS;
HaBBIKAMH
OpraHu3aLn
B3aMMOJCHCTBHS c
LEHTPaMH
CTaH/IapTU3alnuT u
METPOJIOTHH B YacTH
MOBEPKU CJIOKHBIX

CpEJICTB U3MEPEHMUII.

CPEeICTB, BOBpEMsI
COCTAaBJISIET 3asIBKHA
Ha 3aI14acTH,
pacxoHbIe
MaTepHalbl,
MOBEPKY U
KanuOpoBKY
anmaparyphl,
OpFaHI/IBOBbIBaeT
B3aUMOJCHUCTBHE C
LEHTPOM
CTaHIAPTU3AINH U
METPOJIOTHH

COCTaBIIAET 3aBKU HA
MOBEPKY u
KaJTHOPOBKY
anmnapaTypsl;
Brnaneer
0a30BBEIMH HAaBBIKAMU
JIHATHOCTUKU u
pPEMOHTa Ha YpPOBHE

OTJIENIBHBIX y3II0B
OTHOCHTEIJIEHO
HECTI0XKHBIX
YCTpOIICTB,
TIPUTOTHBIX K

pPEMOHTY B pabouux
YCIIOBUSIX;

Bnaneer
HaBbIKAMU PabOTHI ¢
LHEeHTPaMH
CTaHAapTU3alUU |

METPOJIOTHH JuIst
MIOBEPKH CpenCTB
U3MepeHuit

yCIyramu LCHTPOB
CTaHJapTU3AIMH u
METPOJIOTHH JUTST
MPOBEICHUS
KaJTHUOPOBKYU U MMOBEPKU
OTHOCHUTEJILHO
CIIOXHBIX CpencTB
HU3MEPEHUH.

Bnanmeer HaBBIKAMU OnepaTuBHO YBepeHHO 90-100
COCTaBJICHUS pOU3BOJIUT BJAJICET  HaBBIKAMU
Pa3sTUYHEIX 3agBOK Ha | AHAHOCTHKY, COCTaBJICHUS
sanacuple getanmu  u | CPOBCPKY Pa3INYHBIX 3aSBOK Ha

TEXHHUYECKOTO
pacxoiHbIe COCTOAHMH, 3amacHble JeTald W
MaTepHUabl; paGoTocrocobHocT | PACXOHbIC
HaBbIKaMU U BCEX MaTepHUabl;
COCTaBIICHUS MOIKOHTPOJIBHBIX OnepaTuBHO
TEXHUYCCKUX

MeToauveckue peKOMeHIANMU,OTPeAeAI0IIue MPoueIypbl OlleHUBAHUSA

TeKyluaﬂ arrecranud CTyA€HTOB

PE3yabTaToB OCBOCHUAINCIHUIIIINHBI




Tekymiass arrecranus CTYJCHTOB N0 JUCHUIUIMHE «MeTposioruueckoe
obOecricueHuEe MPOMU3BOJICTBA MATEPHATIOB M M3JCIUN JJICKTPOHHOM TEXHHUKHY
MPOBOJIUTCSL B COOTBETCTBUM C JIOKAJIbHBIMM HOpMaTHUBHbIMHU akTamu J[BOY u
SIBJISIETCS 00s3aTEIILHOM.

Texymrast arrectanuss mo guciuiuimHe «MeTposiorndeckoe 0OecTieUeHHe
MPOU3BOJACTBA MATEPHATIOB M M3JICIIUN SJICKTPOHHOW TEXHHUKH» MPOBOJUTCA B
dbopme 3aiuThl 1Ja00PaTOPHBIX PAdOT IO OICHUBAHUIO (PAKTUYECKUX PE3YJIHTaTOB
oOy4denwus cTyaeHTOB.OCyIEeCTBIACTCS BEAYIIINM IPETOaBaTeIIeM.

OOBeKkTamMu OIICHUBAHUS BBICTYIIAIOT:

- yuyeOHasg JUCHUIUIMHA (AKTHBHOCTh Ha 3aHATHAX, CBOEBPEMEHHOCTh
BBITOJIHEHUS PA3JIMYHBIX BHJIOB 33/IaHUM, MMOCEMIAEMOCTh BCEX BUJIOB 3aHITUU IO
aTTECTyEeMOH JUCIUTIINHE);

- YPOBEHb OBJAJCHUS NMPAKTUYECKUMH YMEHHSIMH M HAaBBIKAMHU IO BCEM
BUJIaM y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSATEIIBHOM PaOOTHI.

OueHuBaHue pe3yJIbTATOB OCBOCHUA JUCIUIUIMHBI HA JTane TEKYIIEH
aTTeCTAllMd TPOBOJUTCA B COOTBETCTBUM C MCIOJIB3YEMbIMU OLIEHOYHBIMU

CPEACTBAMH U KPUTEPHUSAMH.

Kpurepuu oieHK# 0T4€TOB 10 JIa00OPATOPHBLIM padoTam

OueHuBaHve  3amMTBl  J1AOOPATOPHOM  pabOThl  MPOBOAMTCS  MpHU
IPEJICTaBICHUH OTYETa B JIEKTPOHHOM WM ME€YaTHOM BHJIE, MO JBYXOaJIbHOU
HIKAJIE: «3aYTEHO», «HE 3aUTEHOY.

OneHKa «3a4TeHO» BBICTABIISIETCA CTYJEHTY, €CJIA OH MPEICTABIISET K 3aIlUTe
oTdyeT ™Mo JabopaTtopHOil paboTe, YAOBIETBOPSIOMUNA TpeOOBAaHUSAM  TIO
MOCTABJICHHBIM 3aJJaHUsIM, 110 0(DOPMIIEHHIO, IEMOHCTPUPYET BIIaJCHUE METOAAMHU
U TIpUeMaMH TEOPETUUYECKUX W/ MU MPAKTUYECKUX aCTIEKTOB PaOOTHI.

OneHka «HE 3a4TEHO» BBICTABISIETCSl CTYIEHTY, €CIIM OH HE BJaJeeT

MCTOJaMHU U IIpUEMaMHU TCOPCTHYCCKHUX W/ MIm MMPAaKTUYCCKUX ACIICKTOB pa6OTLI,



JAO0IIyCKAa€T CYHICCTBCHHEIC OmMOKH B pa60Te, NpeaACcTaBIsACT OTYET C

CYIICCTBCHHBIMH OTKJIIOHCHUAMU OT ITPpaBUJI O(bOpMJIGHI/ISI IMMCHbMCHHBIX pa60T.

Kpurtepuu olileHKH KOHTPOJBLHBIX PadoT

- 100-86 6amnoB («OTIAMYHO») — €CIM OTBET IOKAa3bIBaCT TIIyOOKOE M
CUCTEMATUYECKOE 3HAHUE BCEr0 MPOrPAaMMHOIO MaTepHajla M  CTPYKTYpHI
KOHKPETHOTO BOIPOCA, @ TAKKE OCHOBHOTO COJICPKAHUSI U HOBALMM JIEKIIMOHHOTO
Kypca II0 CpaBHEHHIO C Yy4yeOHoW surepaTypod. CTyIEeHT JIEMOHCTPUPYET
OTYETIIMBOE U CBOOOJHOE BIIAJICHHE KOHUENTYaJIbHO-IOHATHMHBIM ammapaToM,
HAYYHBIM S13bIKOM M TEPMHHOJIOTHEN COOTBETCTBYIOIIEH HAydYHOU 001acT. 3HaHUE
OCHOBHOW JIUTEpAaTypbl W 3HAKOMCTBO C JIONOJIHUTEIBHO PEKOMEHOBAaHHOM
autepaTypoil. JIornuecku KOppeKTHOE U yOeIUTENbHOE U3JI0KEHHE OTBETA.

- 85-76 GamnoB («XOpOIIO») — 3HAHWE Y3JOBBIX MPOOJIEM MPOrpaMMBI U
OCHOBHOI'O  COJEp)KaHMs  JIGKIIMOHHOI'O  Kypca; YMEHHE  I0Jb30BaThCs
KOHIENTYaIbHO-TIOHATUHHBIM aIlllapaToM B IIPOLIECCE aHAJIN3a OCHOBHBIX IPO0OJIEM
B paMKax JaHHOM TE€Mbl; 3HAaHHUE BaKHEUIIUX PabOT U3 CMHCKAa PEKOMEHI0BAHHON
JUTEPATYpsl. B 1EenoM JIOrMYecKr KOPPEKTHOE, HO HE BcCerja TOYHOE U
apryMEHTUPOBAHHOE U3JI0KEHHE OTBETA.

- 75-61 Oamn («ymOBIETBOPUTENIBHO») — (PparMEHTHBIE, MOBEPXHOCTHBIE
3HAHMS BAXKHEWIIMX PA3IEIIOB MPOrPaMMBlI U COJAEPKAHMS JIEKLIMOHHOTO KypcCa;
3aTPyIHEHHS] C HCIOJIb30BAHMEM HAYYHO-TIOHATUMHOIO arapaTa 1 TepMUHOJIOTUU
y4eOHOM TUCUUIIIUHBI; HETIOJTHOE 3HAKOMCTBO C PEKOMEHOBAaHHOM JIMTEPATypPOH;
YaCTUYHbIE 3aTPYJAHEHHUS C BBIIOJHEHUEM MPEITyCMOTPEHHBIX MPOTrpaMMOi
3aJlaHul; CTPEMJICHUE JIOTHYECKH OMPENENIEHHO M TOCIEI0BATENbHO H3JI0KHUThH
OTBET.

- 60-50 6amnoB («HEYIOBIECTBOPUTEIBLHOY»)—HE3HAHUE, JTMOO OTPHIBOYHOE
npeJcTaBlICHUE O JaHHOU MpobiieMe B paMKaxX yueOHO-TIpOrpaMMHOI0 MaTepHuaia;
HEYMEHHUE MCIIOJIb30BaTh MOHATUMHBINA alIapar; OTCYTCTBUE JOTUYECKOU CBSI3U B

OTBCTC.



[Ipu mosy4eHUM OIEHKU «HEYAOBIECTBOPUTENIBHO» CTYJIEHTY HEO0OXOAMMO
nepenucaTb KOHTPOJIbHYIO pabOTy IS MOJYYEeHHS JOIMyCcKa K 3k3aMeHy. OleHKH
«OTIIUYHO», «XOPOLIO», «YAOBJICTBOPUTEIBHO» HCHPABISAIOTCS IO >KEJIAHUIO
CTYJIEHTa [0 COTJIACOBAHUIO C BEAYIIMM IMpENnojaBaTeieM M YUYHUTHIBAIOTCS Ha
HK3aMEHE MPHU Pa3PEIICHUH CIOPHBIX BOMPOCOB, CBSI3AHHBIX C OMpPEACICHUEM

WTOTOBOW OLIEHKH 1O MPEAMETY.

IIpomexyToyHas aTTeCTALUA CTYACHTOB

[IpomexyTounas aTTecTauus CTYJECHTOB o JUCLIUILIIMHE
«Metposiornueckoe oOecredyeHue MPOU3BOJACTBA MATEPUAIOB M U3JIETUN
AJEKTPOHHOM  TEXHUKH» MPOBOAUTCS B COOTBETCTBUM C  JIOKAIbHBIMHU
HOpMaTUBHBIMU akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

[IpomexyTounast arrectansi 1O JAUCHUAIUIMHE  «MeTposnoruueckoe
oOecriedueHUE NPOU3BOJICTBA MATEPUATIOB M M3JCIUN JJICKTPOHHOM TEXHUKU
MIPOBOJIUTCS B BUJIE DK3aMeHa, (opMa dK3aMeHa— «yCTHBIN OIpoc B (hOpME OTBETOB
Ha BOIIPOCKI», «IPAKTUYECKHUE 3aJaHus IO TUIIaM». JIomyCK K 3K3aMeHY BO3MOKEH

TOJIBKO TTOCJIE 3alIUTHI OTYETOB IO BCEM J1ab0OpaTOpHBIM paboTaM Kypca.

KpuTtepun BoicTaB/1eHHsl OLIEHKH CTY/IEHTY HA 3K3aMeHe 10 IMCHUILINHE
«MeTtposoruyeckoe odecnedyeHue IPOM3BOACTBA MATEPHATOB M H3AeJH

JIEKTPOHHOM TEXHUKH»:

bamnei(peit | Onenka(cranna | TpeboBanus k chopMUPOBAaHHBIM KOMIIETEHITHAM
TUHTOBOW | pTHas)
OTICHKH )

86 -100 «OTIUYHO) OreHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, €CIIU OH ITYOOKO U
MPOYHO YCBOWJI MPOTPAMMHBIM MaTepuay, HCUYEPITBIBAIOIIE,
MOCIIEZI0BATEIbHO, YETKO U JIOTUYECKH CTPOWHO €ro H3jaraert,
YMEET TECHO YBS3bIBATh TEOPHUIO C IPAKTUKOH, CBOOOJHO
CIpaBISETCS C 3aJadyaMH, BOIPOCAMH M JPYTUMH BHUAaMU
MPUMEHCHHSI 3HAHUW, TIPUYEM He 3aTPYAHSICTCS C OTBETOM IIPH
BUJIOM3MEHEHUH 3aJaHHid, HCIIOJIB3yeT B OTBETE MaTepual
MOHOTpaUUECKOW JMTEPATyphl, MPABIIHHO 0OOCHOBBIBAET




NPUHATOC PCIICHUC, BJIAACCT PA3HOCTOPOHHMUMH HABBIKAMH U
InpruEMaMi BBITIOJTHEHUSA MMPAKTUYCCKUX 3a1a4.

76 - 85 «XOpOILIO» OneHka «XOpOIIO» BBICTABIAETCS CTYIEHTY, €CIM OH TBEPAO
3HaeT Marepuai, rpaMOTHO U IO CYLIECTBY M3Jaraer ero, He
JIONIYCKasi CYIIECTBEHHBIX HETOUHOCTEW B OTBETE Ha BOIPOC,
IPAaBUIBHO IPUMEHSET TEOPETUYECKUE IIOJOXKEHUS IIpU
pelIeHNH MPaKTUYECKUMX BOIPOCOB M  3aJ4ad, BIAJEET
HE0O0XOAMMBIMU HaBbIKAMU U IIPUEMAMHM UX BBITIOJIHEHUS.

61 -75 «ynoBaeTBOpUT | OneHKa «yIO0BJIETBOPUTEIILHO» BBICTABIAETCSA CTYIEHTY, €CIIU
€JIBHO» OH MMe€eT 3HaHUs TOJbKO OCHOBHOT'O MaTepHala, HO HE YCBOMII
€ero  JAerajel, JONyCKaeT HETOYHOCTH, HEIO0CTaTOYHO
IpaBUIbHBIE  (DOPMYJIUPOBKM,  HApyIIEHUS  JIOTHYECKOM
IIOCJIEZI0BATEIBLHOCTU B U3JI0)KEHUU MPOTPaMMHOI0 MaTepuaa,
UCHBITHIBACT 3aTPYAHEHUS IPU BBIIOJHEHUU IPAKTHUECKUX

pabor.
0 -60 «He OneHka «HEYAOBIETBOPUTEIBHO» BBICTABIACTCA CTYIEHTY,
VIOBJICTBOPUTE | KOTOPHIM HE 3HAET 3HAYMTEIHLHOW YacTH IMPOTPAMMHOIO «HE
JTHHO MaTepHaa, JIOMyCKaeT CyIIeCTBEHHBIC OIMOKH, HEYBEPEHHO, C
OO0JIBIINMU 3aTPYAHCHUSAMMU BBITOJHACT IMPAKTUUCCKHUEC pa6OTI)I.
Kak PaBUIIo, OIICHKA «HEYJIOBIICTBOPUTEIHHOY

CHCYOAOBJICTBOPUTCIIBHO» CTAaBHUTCA CTYACHTAM, KOTOPBLIC HC
MOTYT IPOAOKUTH O0yueHue 6e3 TOMOTHUTENBHBIX 3aHATHH MO
COOTBETCTBYIOLIEH JUCLUIUIMHE.

OueHouHble cpeacTBa ISl MPOMEKYTOUYHOM aTTeCTAlNH

Bomnpocsl k 3k3aMeny

1.  Metposorus (onpeneneHue). 3aaaun, perniaeMble METPOIOTHUEH.

2. ®wusnueckas BeIMUMHA. 3HAUCHHE (PU3HUECKON BEITMUUHBI.

3. CucreMHble 1 BHECUCTEMHBIC €MHUIIBI (PU3NYECKUX BETUUHH.

4, KauectBo. CocTaBisronMe KauecTna.

5. be3omacHOCTp NPOAYKLUMH, NPOLECCOB MPOU3BOJACTBA, XpaHEHUS,
peanu3anuu, SKCIUTyaTalui, YTUIUM3aluuu U T.4. (onpenenenue). ) Ku3HeHHbIINKIT
MPOIYKIHUU.

6. [Ilonmstme oOecnedeHuss eauHCTBA  U3MepeHus. JBa  ycioBus

o0OecrieueHUsICIMHCTBA U3MEPEHUSL.



7. H3mepenue. CxeMa 3JIeMEHTOB, YYaCTBYIOIIMX B U3MEPEHUH.

8. Kiaccudukanus uaMmepeHui.

9. XapakTepuCTHKH U3MEPEHUH.

10. CpencrBa uzmepenuii. Kinaccudukaius cpecTs U3MEpEHHI.

11. Knaccudukamusi  CpeACTB  HM3MEPEHHH MO  KOHCTPYKTHBHOMY
VICITOJIHEHHIO.

12. Knaccudukanust  cpeACTB  HM3MEPEHUH MO  METPOJIOTHYECKOMY
HA3HAYEHUIO.

13. AnroputM 00pabOTKH pPE3yJbTaTOB MHOTOKPATHBIX HW3MEPEHUU TpPH
HAJIMYUU CITy4alHBIX HOTPEIIHOCTEN (CUCTEMAaTHUYECKHUE MTOTPEIIHOCTH YUTEHBI).

14. AnroputM 00paOOTKH pPE3yJIbTaTOB MHOTOKPAaTHBIX HW3MEPEHUU MpH
HAJIMYUM CIy4YalHbIX U IpyObIX MOTPEIIHOCTEN (CUCTEMATHUECKUE MOTPEIIHOCTH
YUTEHBI).

15. TlorpemnocTs n3Mepenus. Knaccudukanus norpenHocTen.

16. Cranmaptuzanus.  llenn,  npuHnunel, GyHKOMM W 337244
CTaHJIApTU3ALIMH.

17. TlpaBoBas 0a3a cTaHIapTU3AIINH.

18. OO®BekT craHmapTH3ay. Pe3yabTaT CTaH apTH3AIIHH.

19. Metozas! cTaHIAPTH3AIIH.

20. HopmatuBHbIN JOKYMEHT. Buabl HOpMaTUBHBIX JOKYMEHTOB.

21. MexayHapoaHbIe CTaHIAPTHI.

22. Pa3paboTka ¥ MPUMEHEHHE CTaHIapPTOB.

23. Pabora ¢ Ykazatenem ['ocynapcTBeHHBIX cTaHIapTOB PD.

24. Tepmun "Onepexaroniasi CTaHIapTu3anus'.

25. Tlonstue "[loaTBepKaeHnE COOTBETCTBUS".

26. Ceptudukauus. Buas ceprudukammm.

27. YyactHuku ceptuduxanuu. O0s13aHHOCTH YYACTHUKOB CEPTUDUKALIUH.

28. TlpaBoBas 6a3a cepTuduKanyuu B 00J1aCTH HAHOTEXHOJIOTUH.

29. Cucrema ceptudukanuu B 00JacTH TOXKapHOW O€30MacHOCTH B

Poccuiickon ®@enepanumu.



30. CxeMbl OATBEPXKICHUSI COOTBETCTBUSA MPOIYKIIMH U YCIIYT.

31. IlpaBunia u MOpsiIOK MPOBEACHUS CEPTUPUKALUU TPOTYKIIUU U YCIIYT.

32. CepTtudukar COOTBETCTBUS.

33. 3HaK COOTBETCTBHSI.

34. Axxpenurtanus. [lopsnok akkpeAWTalMd OPraHOB MO cepTUHUKALUU
UUCIIBITATENIbHBIX JJAOOPATOPHUH.

35. Knaccuduxanus cpencrsuzmepenuii. Cuctema BOCIPOU3BEICHUS SUHUIL
bu3ndeckux BenWYMH. OJTajoHHas ©Oa3za Poccum. ['ocymapcTBeHHas cucTema
o0ecrieueHus: eAMHCTBA U3MEPEHUIA.

36. Ilonstue Qusnueckort BenmuuuHbl. [loHsATHE O cucteMe QU3NYECKUX
BesMuuH. [IpuHnmnel  moctpoeHnss MexayHapOOHOM  CUCTEMBbl  €IWHMUII.
[IpeumymiecTBa MexnyHapOIHOW CUCTEMBI €AUHUII.

37. Bugsl u3mepenuit. Metoasl uamMepennii. [loHATHE TOYHOCTH U3MEPEHHIA.
OcHOBBI O0ecneYeHHs] €IMHCTBA M3MEPEHUN. DTaJoOHbl €OUHULl (PU3UUYECKUX
BEJINYHUH.

38. OcCHOBHBIE THUNBI IIKAJI H3MEPEHHI: HEMETPUUYECKUE, METPUUECKHE U
abcomtotHble  1mKaigbl. CpaBHUTENbHBIN aHanmu3 mmkan wuaMepeHuid. I[llkaner
norapudmuueckas u ouopuzudeckas.

39. ITlonsatue o morpemHocTH M3MepeHuil. Knaccudukaius morpemHocTen
u3MepeHus. CUcTeMaTH4EeCKUME NOrPEIHOCTU. VICKItoueHne CUCTEMaTUYECKUX
ITOTPEIIHOCTEN.

40. CnydaitHple TmIOTpenTHOCTH. PacmpeneneHust CIy9ailHBIX — BEJIMYUH.
HucioBble XapaKTEPUCTUKU CIYYaNHBIX BEJIMYUH. MOMEHTBI CIIy4YallHbIX BEJIMYKH.
AcuMMETpHS U IKCIIECC.

41. Tlpumepbl 3aKOHOB pacHpeAcsieHUs CIy4alHbIX BEJIUYMH. 3aKOH
HOPMAaJIbHOTO pactpenenenus. PaBHomepHoe pacnpenenenue. 3akod CUMIICOHA.

42. ToudeuyHble OLEHKHU MapaMEeTPOB pacHpe/ieieHUsl CIy4ailHbIX BEJIMYUH U
OTKJIOHEHUH. IHTepBaJIbHbIE OLIEHKN YUCJIOBBIX XapaKTEPUCTHK.

43. OOGHapyxeHue U UCKII0YeHHUe rpyObix norpemnocreit. Kpurepuu rpyosix

norpemHocteii: kpurepuu I'pedoca (Cmupnaosa), Ilapase, [lloBenn, JnkcoHa.



44. Kpurtepuu s UCKIIOYEHUS CHUCTEMAaTHYECKUX MOorperrHocTeid. Metoj
mocJjeaoBaTeIbHbIX pa3HocTed (kputepuii A66e). KomMOuHaTOpHBIE KPUTEPHHU.
HckmoueHne cucTeMaTHuecKol MOrpenrHOCTH.

45. U3mepenust ¢ oOgHOKpaTHbIMM HaOmoaeHusMu. OO0paboTka MIPSIMBIX
MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI.

46. OOpaboTka pe3yJbTaTOB HEPABHOTOYHBIX wu3MepeHuit. (O0pabdoTka
pe3ynbTaTOB KOCBEHHBIX U3MepeHui. Kputepuit HUYTOKHBIX MOTPEUTHOCTEH.

47. O6paboTKa pe3yJabTaTOB COBMECTHBIX M COBOKYHHBIX HW3MEpPEHHUI.
O0paboTKa pe3yabTaTOB JUHAMUYECKUX U3MEPEHU.

48. Knaccudukanus aHaJIOTOBBIX W3MEPUTEIBHBIX MPUOOPOB. AHAJIOTOBHIE
NEPBUYHBIE HM3MEpUTEIbHBIC TMpeoOpa3oBaTeny. MexaHWYecKne TepBUYHbBIC
npeoOpa3oBaTesy.

49. TlneBMaTHUECKHE IEPBUYHBIC TpeoOpazoBarenn. OnTHuyecKre MepBUIHbIC
npeobpaszoBarenn. DIECKTPUUECKHUE TEPBUUHBIE PeoOpa3oBaTely.

50. AHnanoroBsle MOKa3bIBaIOLIKME NPUOOPHI. AHAIOTOBBIE PETUCTPUPYIOIINE
pUOOPBHI.

51. O6mme BOMPOCHI HM3MEPEHUN HEINEKTPUUECKUX BenuuuH. OO0Iue
CBOMCTBA M  Kiaccupukauus  npeoOpazoBarenedl.  DIEKTPOMArHUTHBIE
U3MEpHUTENbHbIC TpeoOpa3oBarenu. TennoBbie H3MEpUTEIbHBIE TPEOOPA30BATEINH.

52. O6nactu u3mMepeHus BpeMeHu. BennuuHbl, € TMHUIIBI ¥ ATAIOHBI BPEMEHHU.
CucremMbl u3MepeHHsI BpeMeHH. Mepbl BpeMEHH, OCHOBAHHBIE Ha TMPUHIUIIE
Kojebanuii. Mepsl BpeMeHH C KosieOaTelabHOW cuctemoil. Mepwl BpemeHu 0e3
K0JIeOaTeIbHON CUCTEMBI.

53. IIpubopsl asg u3MepeHuss BpeMeHU. MexaHudeckue MnpuOopbl st
U3MEpEHUsI BpeMeHU. MeXaHUueCKHe 4achl C COOCTBEHHON MEXaHWYECKOW MEpOH.
DNeKTpuYeCcKue MPUOOPHI 711 U3MEPEHUSI BPEMEHH.

54. MexaHnudeckne CpeacTBa wu3MepeHus aauH. ONTHKO-MEXaHWYEeCKHe
cpenctBa uaMepenus JuMH. CpeacTBa W MeTONbl U3MepeHus: yrioB. I[Ipubopsr

AKTUBHOI'O KOHTPOJIA.



55. [IneBmMartuueckue mpUOOPHI Jisd JUHEHHBIX HW3MepeHul. HIyKTUBHBIC
npubopsl. EMkocTHBIE TpuOOpHL. [I[pruMeHeHre TEXHUYeCKOro 3peHus sl KOHTPOJIS
F€OMETPUUYECKUX XapPaKTEPUCTHK.

56. CpencrtBa u3MepeHuil MexaHn4eckux BeauurH. OOIue moIoKeHus.
[TpuHIMIIBEI U3MEPEHUS MEXAHUYECKUX BEIMYMH. CHCTEMBI U3MEPEHUS MACCHI,
cwibl U paBnenwus. [Ipeobpazosatenu mace. [IpeoOpa3zoBaTenu CHIIHL.
[IpeoOpa3oBaresnu 1aBlieHUS.

57. Tlpubopsl 11 U3MEPEHUST MacChl, CHJIBbI U AaBJICHUs. PpIuakHbIe BECHI.
Pannonzoromnnsie Bechl. [Ipy>KMHHBIE 1 TOPIIHEBBIE BECHI. DIEKTPOHHBIE BECHI.
Toprossie BECHI.

58. HM3mepenue KpyTAmux MOMEHTOB. M3MepeHne yriioBbIX CKOPOCTEH.
W3mepeHune pacxona v ypoBH.

59. CpenctBa m3MepeHHii TemmepaTypbl.MexayHapoaHas TeMIlepaTypHas
mkana. Cxembl NOpuOOPOB MJII U3MEPEHUsS TeMIilepaTypbl. MexaHU4eckue
KOHTAKTHBIE  TEPMOMETpPBL.  MeTaumMueckue  TEPMOMETPBl  PaCLIMPEHUS.
JKHMIKOCTHBIE CTEKIITHHBIE TEPMOMETPBI.

60. KoHTakTHBIE METO/IBI U CPEJICTBA U3MEPEHUN TeMIepaTypbl. TepMOMETpPhI
conporusieHus. Tepmonapsl. Tepmuctopel. IHTErpaibHBIE MOTYIPOBOIHUKOBBIE
JATYHUKH.

61. beckOoHTaKTHBIE METOJABI M CPEJACTBA HM3MEPEHUH  TeMIIeparyp.
Onruyeckoe uznyuyenue. Y crporcro MK-tepmomeTpa.

62. CpencrtBa U3BMEPEHUI IICKTPUICCKUX BEIHUNH. DIICKTPUUECKHE
U3MEpUTENIbHbIE TPUOOPHI U CUCTEMBI.

63. DnexkTpomMexaHUYeCKUe U3MEPUTEIbHBIE MPUOOPHI.

TepMoniekTpuuecKkre n3MepuTeIbHbIE MTPUOOPHI.

64. DnexkTpomMexaHUYeCcKue U3MEPUTEIBHBIE npuodOpsI pPsIMOTO
nercTBus.OCHOBbl TEOPUM U KOHCTPYKUMU MNPUOOPOB TPSIMOTO ACHCTBUSL.
MaruurosnekTpruieckue mpuOopsl.

65. MarHuTo3JeKTpUYECKUe  rajibBaHOMETPbl.  MAarHuTO3JIEKTPUUYECKUE

puoOOPHI ¢ TPeoOdpa3zoBaATEIIMHU.



66. DiexkTpoMarHUTHBIE IPpUOOPHI. DNIEeKTPOIMHAMUYECKUE U
beppoaHamuyeckue TpuOopbl. DieKTpocTaTudeckue npudopbl. MHIyKIIMOHHBIE
IpUOOPBHI.

67. LudpoBsie 1 AIEKTPOHHBIC U3MEPUTEIIbHBIC TPUOOPHI U
npeoOpazoBarenu. Kimaccudukamnus mudpossix mpudopos. [{udpoananorossie u
aHaJIoro-Iu(poBbIE MIPeOOPa30BaATEIH.

68. AHanoroBble 3JIEKTPOHHBIE BOJILTMETPHI. [{1dpoBbIe BOIBTMETPHI.
[Mudpossie yacToromMepsl. Pexxum u3mepenus 4actoTel. Pexum usmepenus
nepuoja

69. CpenctBa BHU3yaJIbHOTO  OTOOpa)X€HUSl, BBIBOJAA M PETUCTpaIs
pe3ynpTaToB  M3MepeHuil.OToOpakeHne pe3ylbTaTOB HW3MEPEHUN MEJIEHHO
U3MEHSAIOIIMXCS  BEJMYMH. BusyanbHoe oTOOpakeHHME BEJIMYMH, OBICTPO
U3MEHSAIOIMUXCS BO BpeMeHH. OToOpakeHne uppoBhIX JaHHBIX.

70. OtobpaxxeHHe TUCKPETHBIX CUTHAJIOB, MPEACTABICHHBIX B LU(pPOBOU
¢dopme, npu nomou ocuuiorpada. TexHuueckue cpeacTa il rpapuueckoi
pPETUCTpAlIMKA AHAJIIOTOBBIX JJIEKTPUYECKHX BeMMYWH. Peructpanms UPpOBBIX

JTAHHBIX U3MEPEHUM.

Tunol PDK3aMeHAMOHHBIX 3aJaHUH

Tun 1. Omnpenenure 4YacToTy 3IEKTPUUYECKOTO CHUTHAjda MPU MOMOIIA
ocunsuiorpaga M 3JIEKTPOHHO-CUETHOTOo uacTtoToMepa. CpaBHUTE pe3yJbTaThl.
OueHuTe NOrpeHoCTb U3MEPEHHS.

Tun 2.  IlpoBenurte HaCTpoOMKy ocuwiiorpada Ha BU3yalld3alMi0 CUTHAJIA
C 33JJaHHBIMH MMapaMeTpaMu. Y CTAHOBUTE TpeOyeMble MapaMeTpbl CHHXPOHU3ALIMH.

Tunm 3. Omnpenenure pa3mep  Ae€Tanu  IITaHTEHOMpKYyJeM.  Yucno
U3MEpPEHU TPUHATH paBHBIM jeciaTH. [IpoBecT 00pabOTKYy pe3yibTaToOB
M3MEpPEHUM. YKa3aTh MOTPEIIHOCTh U3MEPEHUS.

Tun 4. Omnpenenure 3HAYEHHWE CONPOTHUBICHHS MPH IOMOIIM MOCTa
MIOCTOSIHHOTO TOKa. OLIEHUTE MOTPENIHOCTh U3MEPEHMS.

Tun 5. Omnpenenure temneparypy OKpYKarolled Cpelbl MO 3HAYEHUIO
CONPOTHUBJIEHUS TEPMOPE3NUCTOPA U €TO 3aJaHHON TEMIIEPATYPHOM XapaKTEPUCTUKE
conpoTuBieHUA. OLIEHUTE NOTPEIIHOCTD U3MEPEHUS.



Tun 6. W3meputh KO3(p(UUMEHT cTadWIM3alUKM NapaMeTPUUYECKOTOo
ctabunu3aTopa Ha cTabmuTpoHe. OLIEHUTh TOTPEIIHOCTh U3MEPEHUS.

Tun 7. W3meputh KOI)PUIMEHT HENMHEHHBIX HCKAXKEHUM 3aJaHHOTO
curHasia. OueHuTh NOrPeIHOCTh U3MEPEHHS.

Tun 8.  Omnpenenutsb riyOuny MOAYJISALNAN aAMILIUTYIHO-
MOJAYJIMPOBAHHOIO curHana. OLeHUTE NOrPEeIIHOCTh U3MEPEHUS.

Tun 9. Omnpenenure  yneapHOE  3JEKTPOCONPOTHUBIEHUE  oOpasia
Marepuana. OLeHNUTE NOTPEUIHOCTD U3MEPEHHS.

Tum 10. TloxroroButh 1MGPOBOM BOJIBTMETP K paboTe. YCTaHOBUTH
TpeOyemble U3MepsieMble BETMUMHBI U 3HAYCHHS PEACIIOB H3MEPEHUSI.

Tun 11. Jlan psn wu3Mepenudl Ttemmeparypbl. HcKiouuth TpyOble
IIOI'PEIIHOCTH, HAUTH JOBEPUTEIIbHBIE TPAHUILIBI PE3YJIbTaTa U3MEPEHUS C 3aJaHHON
BEPOSATHOCTBIO.

Tum 12. Jlan psg u3MepeHuil macchl oObekTa. Mckimouuth rpyObIe
IIOI'PEIIHOCTH, HAUTH JOBEPUTEIIbHBIE TPAHUILIBI PE3YJIbTaTa U3MEPEHUS C 3aJaHHON
BEPOSATHOCTBIO.

Tun 13. IlpubGop ¢ [OETEKTOPOM  CPEAHEBBINPSIMIICHHOIO  3HAYEHUS
rpagyupyeTcs MO AaMIUIMTYAHBIM 3HAQYEHUSM MPSIMOYTOJIBHOTO  CHUTHAJA.
Omnpenenutp, KakuMu OYyIyT IOKa3aHMs Hpubopa IMpH MOJadye Ha €ro BXOJA
CUHYCOWJAJIbHOTO CUTHAJIA 33JaHHON aMIUIATY/BI.

OueHo4YHBbIE CPEACTBA IS TEKYLIEeH aTTeCTAluN
Tunossle 3a1anus K 1a00paTOPHBIM paboTam

Hzmepenue nanpssicenus yu@posvim 601bMMeEMPOM.

1. O3HaKOMHUTBCS C IPUHIMIOM padoThl UPpoBOro BojabsT™MeTpa LB u ero
OCHOBHBIMU TEXHUYECKUMU TOKA3aTEISIMH.

2. HVByunTh Ha3HayeHHWE OCHOBHBIX OpraHoB ympasieHus L[B u ycBouTh
MOPSIOK MTOJIb30BAHUS MU [IPU U3MEPEHUHU TOCTOSTHHOT'O HAITPSKEHUS.

3. CoOpatb cxemy U3MEpPEHHS COTIACHO PUCYHKY.

4. Tlocne mpoBEpKU CXEMBbI MPENOAaBaTEIEM BKIIOUUTh UICTOYHUK MUTAHUS
B ceTh nepemeHHoro toka 220 B, 50 I'm.

5.  VYcCTaHOBHUTH Ha BBIXOJE HWCTOYHMKA MUTAHUS HOMHUHAJIbHOE 3HAYEHUE

BXOJHOI'O HAIPAKCHUSA U TaKocC, yTOOBl HOMHHAJIBLHOE 3HAYECHHE BBIXOJHOTO

BX >



HaANpsDKEHUST COOTBETCTBOBAJIO HANPSDKEHUIO cTabunu3auuu U, =5B. M3meputs

HaIIPpAKCHUC Ha BXOJC CTa6I/IJ'II/ISaTOpa H 3a11MCaThb B q)opMe Ta6J'II/IHI>I.

6. U3mensats 3Hauenue U, Ha+ AU, B nipenenax +(10-20)% uepes (0,5-1)
B u u3MepATs COOTBETCTBYIOIIME 3HaueHus *AU,, .. PesympraTel msmepenun

3amucath B Ta0J. popmy.

[TapameTp 3HayeHue napameTpa
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7. Tlo pe3synpTaTaM W3MEPEHHI BBIUUCIUTH KOIDPHUIMEHT CTaOMIA3AIUU

cxemsl K., Wi u3MepeHHbIX 3HaueHud U,, u +AU,, . Pe3ynpTaTel BelUNCICHUN

3aHECTH B Ta0J. popMmy.
8. BbIUMCINUTH OTHOCHUTENBHYIO M a0COJIOTHYIO MOTPEIIHOCTH HW3MEpPEHUs
MOCTOSTHHOTO HampsHKEHHUsS! Ha BBIXOJIE CTa0MIM3aTopa Mo GpopMmyJie, IPUBEACHHOM

B TEXHUYECKOM OMMUCAHUU IIUPPOBOTO BOJILTMETPA.

Hsmepenue wacmomst u nepuooa d1eKMPOHHO-CHEMHBIM (YUDPOBbIM)
4aACMoOmMoMePOM U OCYUILIOZPAPUUECKUM MEMOOOM.

1. O3HaKOMHUTBCS C DJJIEKTPOHHO-CYETHBIM YACTOTOMEPOM U H3YYHUTh
MIPUHITUI €T0 PaOOTHI B Pa3IMYHBIX PEKUMAX U3MEPCHHUS.

2. I/I3y‘—II/ITb OCHOBHBIC TCXHHUYCCKHC IIOKA3aTCIIN 9aCTOTOMCEpPA.



3. HM3yunth Ha3HaueHHE OCHOBHBIX OPIraHOB YINPABICHUA U TMOPSAOK
MOJIb30BAaHUSI MMU TPU HUCIIOJIb30BAHUM YacTOTOMEpa B PA3IMYHBIX PEKUMaX
WU3MEPEHHUS.

4.  W3yuuTh TNOpPSAIOK MOATOTOBKK MpuOOpa Mg pabdOThl B pa3IUUHBIX
pexXUMax U3MEPEHMUS.

5. BKIIOUHTH TreHepaTop U MOATOTOBUTH €ro K padoTe B COOTBETCTBUU C
WHCTPYKIIUEH 10 SKCILTyaTaluu.

6. Ilomyuuts konebanus ¢ yactotoir 100 k[, ©3MEPUTH YACTOTY M TIEPHO.T
C TOMOIIBIO 3JIEKTPOHHO-CYETHOIO YacTOTOMepa M ocHuwuiorpada cpaBHUTH
pe3ynbTaThl U3MEPEHHUS.

7. Ilpy mnomoumm 3IEKTPOHHO-CYETHOTO Yactoromepa mpoaenarb 40
IIOCJIEIOBATEIbHBIX M3MEPEHUN YCTAHOBJIEHHOW 4YacTOThl CHUTHalIa IE€HEPATOpa;

pe3yabTaThl U3BMEPEHUN 3aHECTH B Ta0J. hopmy:

Howmep OTkJI0HEHHUE OT cpemHeapudm. _
U3MEPEHU F..I'o _ g2 =(F, —F)?
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8. Craructuyecku o00paboTaTh pe3yabTaThl HW3MEpeHUi. Bpraucianuthb
CPEIHEKBAJPATUUECKOE 3HA4YEHHE OJHOIO pe3yJibTaTa W3MEPEHMs, KOTOpOE

SBJISIETCS OILIEHKOM MOTPENIHOCTH, OOYCJIOBJICHHON HECTaOWIBLHOCTBIO YacCTOTHI

~

reLeparopa O

FHECTAE )

9. Iponenars HOBBIM nukI u3 40 M3MepeHUl, MPUUEM KaKIbIM HOBBIM
MU3MEPEHUEM pacCTPOUTh reHeparop otHocutesibHO 100 kI'11 1 cHOBa yCTaHOBUTH
9Ty 4actory. Kaxayro mocieayrouyro pacCTpoOMKy IIPOBOAWTH B CTOPOHY,
MIPOTUBOIIOJIOKHYIO TIPEAbIAYIIEH. Pe3ynpTaTel M3MEPEHUN 4YacTOThl 3aHECTH B
Tabn. hopmy.

10. Brpruucauth cpeanee apupmeTudeckoe F, cpeHEKBaAPATUUECKOE G U
npeaeabHoe 3HaueHue AF,.. ... =30 OJHOr0 M3MEPEHHUS ISl BTOPOro mukia u3 40

U3MEpPECHUH.



11. C nomomipl0 COOTHOIICHHUS (2) ONpeneauTh CpeaHEKBaIPaTHIECKOE

3HAQYEHUE TIOIPEIIHOCTH YCTAHOBKH YacTOThl T€HEPATOpa G M MpPEIENbHbIE
3HAYEHUSI TIOTPEIIHOCTH YCTAHOBKH AF, . =35 .

O6paTI/ITe BHHUMAHHNC HA BOSMOXHOCTH HCIIOJIb30BAHUA KPUTCPUA HUYTOXKHOM

NOTPEIHOCTH (G, >G5  /3).

12. BpiuuciauTh npeaenbHylo MOrpemHocTh ycTaHoBKU yacToThl 100 k11 o
dbopMyIne, MpUBEIEHHOW B TEXHHUYECKOM OMHMCAHUU TeHepaTopa Al OCHOBHOM
norpemiHocTd. CpaBHUTH  pPACUETHYIO MOTPEHIHOCTh YCTAHOBKM  YacTOTHI
reHepaTopa U MOJYyYEHHYIO B pE3yJIbTaTe dKCIIEPUMEHTA.

13. TlomyuuTh CHUTHaAl Ha BBIXOJE TE€HEpATOpa UMIYJIbCHBIX CUTHAJIOB U

HU3MCPUTD CI'0 BPpCMCHHBIC IIapaMCTPBLI.

3amanus K KOHTPOJIbHBIM paboTam
3ananus K KOHTPOJIbHBIM paboTam Nel,2

1. CymHOCTh U TEOPETUYECKUE OCHOBBI CTAHAAPTU3ALMH HA COBPEMEHHOM
srane. Ponb cTaHgapTu3aluu B pa3BUTUU COBPEMEHHOW TEXHOJIOTHWH MPOAYKTOB
MATAHUS.

2. llemmn, 3amaum w opradu3anus paboOT Mo craHmapTuzanuu B PO.
HopmaTtuBHBIE IOKYMEHTHI 110 CTaHIapTHU3alMU U BUIbI CTAHIAPTOB.

3. Tlopsmox paspaborku craHmapToB. CuHcTeMbl KilacCH(pUKAMH U
KOJMPOBaHMS OOBEKTOB B cTaHAapTH3anuu. MHpopmaimonHoe obecneueHue padbor
M0 CTaH/IapTU3ALIMH.

4. OpraHu3alMOHHbIE OCHOBBI YIpPaBJIEHUS KAaueCTBOM MPOAYKIIUU H
METO/bl OIEHKH YpOBHsS KadecTBa. OTEYECTBEHHBIM W 3apyOCKHBIA OIBIT B
Pa3BUTHU CTaHAAPTU3ALMK CUCTEM YIIPABJICHUS Ka4€CTBOM MPOIYKIIUH.

5. OxapaktepusyiiTe 0COOEHHOCTH CTaHJAPTH3aIMU B Pa3INUHbBIX chepax:
HKOJIOTHH, MAPKETUHTE, YCIyrax v T.1. ['apMOHM3aLMs CTaHIapTOB U IPUMEHEHUE
MEKIYHApOIHBIX CTaHAApTOB B PO.

6. IlpaBoBble OCHOBBI  CTaHAAPTU3AIMH W  OTBETCTBEHHOCTh  3a

Hecobmonenne HT/] no crangaptuzanuu (Ha KOHKPETHBIX IPUMEPAX).



7.  OcCHOBHBIE 1I€NIM, 3a/la4d METPOJIOTUH, NPUYUHBI COBEPLICHCTBOBAHUS
JUISL €IMHCTBA, JOCTOBEPHOCTH B OLIEHKE KaueCTBa MPOIYKIUH, €€ 0€3011aCHOCTU U
KOHKYPEHTOCIOCOOHOCTH.

8.  Bunpl usmepeHuii, MexJlyHapo/iHasl cucTemMa elnHul. TexHudeckas 0asa
METPOJIOTUYECKOT0 00ECIEUEHHUSI, XapAKTEPUCTUKA, TIEPCIIEKTUBBI PA3BUTHS.

9. 3amaum, oTambl, JAOKYMEHTAIMsl METPOJIOTMYECKON  MOJITOTOBKU
IPOM3BOJICTBA, KAaK rapaHTa BbBIIYCKAa KAa4eCTBEHHON M 0€30MacHOM MpOAYyKLHUU.
[IpaBOBBIE OCHOBBI 1 OTBETCTBEHHOCTD 3a HAPYIIEHHE 3aKOHOB 110 METPOJIOTHH.

10. Buagel u MeTOAbl MOBEPOK CPEICTB H3MEpPEHUM, KaauOpoBKa.
Ceptuduxanus CpeCcTB U3MEPEHUN.

11. TocynmapcTBeHHBbIE  MeETpoJoruyeckue  ciayx0st B  PD, wux
OpraHU3allMOHHBIE OCHOBBI M BHJIBI JEATEIBHOCTH IO KOHTPOJIIO W HAJI30py 3a
CpEACTBaMU U3MEPEHU.

12. OcHoOBHBIE TEPMUHBI IO CTAHAAPTHU3AINH, UX XapaKTepucThuka. OCHOBBI
TUIU3alUHY, YHU(UKALUY U CIELMATU3aluy B 001aCTH CTaH1apTU3aLIH.

13. Opransl W CayxObl 10 CTaHIAPTU3ANWHA, WX 3a7add, (YHKIIHH.
OcHoBonoJararonMe JOKYMEHTHI 110 CTaHJapTU3ALUN.

14. 3nauenue crangaptoB cepur MCO B pa3Butuu cranpaptuzauuu PO u
YIPABJICHUH KAYECTBOM MPOAYKIIUU

15. KommuekcHast cTaHgapTh3aluss — TOHSATHE, pOJb B  Pa3BUTUU
MPOU3BOJICTBA M YINPABIECHUU KadyeCTBOM MPOAYKIHMH. OIeHKa 3KOHOMUYECKON

7 PEKTHBHOCTH CTaHIAPTHU3AIUH.

3afgaHusl K KOHTPOJIbHOM paboTe Ne3
Urto mpeacTaBisitor coboit paboure cpescTBa U3MEPEHUS?
Kak npousBoautcs kanuOpoBKa CpeCTB U3MEPEHUs?

Yro Takoe cucteMa (GU3MUYECKUX BEIUYUH?

> W o

YTo Tako€ TOUHOCTh U3MEPECHUS?
5. ITlosicHuTe, Kak MTPOU3BOJAT H3MEPEHUS IO HEMETPUYECKON IIKae.

[IpuBenuTe npuMepbl HEMETPUUYECKUX LIKAI.



6. TIloscHuTe, Kak MNPOU3BOIAT H3MEPEHHUS [0 METPUYECKOW IIIKaJe.
[IpuBeauTe NpUMEPHI METPUYECKHX IIIKAJI.

7. lloscaute, Kak NPOU3BOAAT HM3MEPEHUS MO aOCOJIFOTHOW WIKaJe.
[IpuBenuTe mpuMepbl aOCOTIOTHOM MIKaJ.

8. Korama mpumensitoTcs norapudpmudeckas 1 Onopundeckast mKaibi?

9. UYro takoe cucreMaTHdeckas morpemHoctb? Kakue BUIBI HCKIIOUEHUS
CHCTEMaTHUYECKOM MOTPEITHOCTH BbI 3HaeTe?

10. Yto Takoe ciyuaiinas norpemHocts? Korna ona Bo3Hukaer?

3ananusi K KOHTPOJIBHOM padoTe No4

1. Yro Takoe rpy0asi HOrpemHoCTh?

2. Yro Takoe cuctemarnueckas norpemHocts? Korna ona nosisisiercs?

3. Kak MOXHO MCKJIIOYUTh CUCTEMATHICCKYIO TTOTPEITHOCTH?

4. Yro Takoe U3MEpPEHUs C OJHOKPATHBIM HAOIIOeHUEM ?

5. Kax npouzBoaurcs 00paboTKa pe3yabTaTOB KOCBEHHBIX U3MEPEHUIT?

6. Urto Ha3BIBAIOT COBMECTHBIMU M COBOKYITHBIMH U3MEPEHUSMU?

7. Kak npoBoasT 00paboTKy pe3yabTaTOB JUHAMUYECKUX U3MEPEHUI?

8. Kakue CYILLIECTBYIOT BU/IbI MEXaHUYECKUX NEPBUYHBIX
npeoOpazoBareneit?

9. Jlms dero mnpemHa3HAueHbl onTU4Yeckue mnpeobdpazoBarenu? Kakue
BEJIMYMHBI OHU MOTYT MPEe0OpPa30BbIBATH?

10. KakoBo HazHaueHUE PETUCTPUPYIOIINX aHAIOTOBBIX IPUOOPOB?

3afgaHusl K KOHTPOJIbHOM paboTe Ne5
1. Ha d4em  ocHOBaH  mWpUHIMI  JCHCTBUA  MarHUTOYIPYTHX
npeoOpazoBareneii? Kak BRIMISAAT UX XapaKTEPUCTUKH?
2. Kakue CYILIECTBYIOT BH/IbI TETJIOBBIX U3MEPUTETBHBIX
npeoOpazoBarTeneii?
3. Kakue pa3HOBUIHOCTU TEpPMOIAp U TEPMOPE3UCTOPOB CYIIECTBYIOT?

HazoBuTe ux OCHOBHEIC XApPaKTCPHUCTHUKMU.



4. TlpuBeaute KiIacCU(PUKALMIO MEP BPEMEHHU C KOJIEOATEIbHON CUCTEMOM U
0e3 k01e0aTeTbHON CUCTEMBI.

5. Kakue cymecTtByroT BUIbBI YaCOB C COOCTBEHHBIMU MEXaHWUYECKHUMH M
JIEKTPUYECKUMHU MEpaMU BpEMEHU?

6. Uro Takoe snekTpuueckue ycTaHOBKH? Kakue (QyHKIMH BBITOIHSIOT
TJIaBHBIE ¥ BTOPUYHBIC Yachl?

7. KaxoBbl 001111€ NTpaBuIIa BHIIIOJIHEHUS IUHENHBIX U YTIIOBBIX U3MEPEHUIN?

8. Uro IIPEACTABIIIOT co0oi IITUPXOBBIE, OpyCKOBBIE 17}
IUIOCKONapaJuIeIbHble KOHIEBBIE MEPHI JJINHBI?

9. Kakue cymiectByloT U Kak pabOTalOT ONTHKO-MEXaHUYECKHE CPEICTBA
WU3MEPEHUN yriia?

10. Kakue uMeroTCs METOJIbI M CPEICTBA U3MEPEHUI yTIIOB?

3afgaHusl K KOHTPOJIbHOU paboTe Neb

1. B dem cocToMT MpUHIMI aKTUBHOTO KOHTpPOJs pa3mepoB? KakoB ero
MPEUMYIIIECTBA?

2. Kak paboraloT ¥ 1O 4YEro MPUMEHSIOTCS MPUOOPHI TEXHUYECKOTO
3peHud?

3. Kakue uMeroTcs MpUHITUITBEI H3MEPEHUS MEXaHUIECKUX BEITMINH?

4. Kak paboTaroT U rie MPUMEHSIOTCS BECHI I U3MEPEHUS OOJBIITNX Macc?
KaxkoBbl ux ocoOeHHOCTH?

5. Kakum cnoco6oM u3MepstoT KpyTSIIIE MOMEHTHI?

6. Kakumu npubopamu U3MEpsIOT yTI0BbIE CKOPOCTH?

7.  Kakumu MeToJIaMH U CPEICTBAMU U3MEPSIOT PACXO/l )KUIAKOCTEN U ra30B?

8. Kakme CymecTBylOT TMNPUHIMUIBI JEUCTBHUS CPEACTB H3MEpEHUM
TeMnepaTypbl?

9. Kakue CymecTByIOT KOHTaKTHBIE METOJBI M CPEACTBA HM3MEpPEHUI
TemriepaTypbl? KakoBbl OCHOBHBIE XapaKTePUCTUKH HAnOOJIee paclpoCTPaHECHHBIX

TUMOB JATYUKOB TEMIIEPATYPHI?



10. Ha uem ocHoBan OeckoHTakTHBIN K- MeTo n3mepenus temmepaTypbl?

Kakoga ctpyktypa MUK- TepmomeTpa?

3amanus K KOHTPOJIbHOM padote Ne7

1. KakoBbl 1Mana3oHbl U3BMEPEHUN SIEKTPUUECKUX BEJTHMYUH?

2. Kaxum o6pa3zom MOKHO pacIIUpUTh AUANA30H U3MEPEHUS HATIPSKCHUS?

3. Kakme mnpeoOpazoBaTenu NPEANOYTHUTEIHHO  HCIOJb30BaTh  IPHU
WU3MEPEHHUH BBICOKOYACTOTHBIX TOKOB M HAIIPSHKEHUI?

4. Kak ycTpoeHbl M Ha KakoM IMpHHLIMIE pabOTalOT HHIYKIMOHHBIE
puoopsI?

5. KakoB npuHIUI pabOThl CUETYMKA ANEKTPUUECKON SHEPTHU?

6. Kaxoil wusmeputenpHbpiii npuOop HazpiBaeTca uudpposbM? Kakue
pasnoBuaHoctu L{AII cymectBytor?

7. Yto Takoe onepauuoHHbIA yCuiIuTenb? KakoBbl ero cxema BKJIIOUYEHUS U
IIEpPENATOYHBIE XapAKTEPUCTUKHU ?

8. Kak pabotaeT 1iupoBoit 4acToTOMEDP B PSKUMaX U3MCHECHHS YaCTOTHI U
nepuoja’?

9. Kak ycTpoeHa u paboTaeT JIeKTPOHHO-JTy4eBast TpyOka ociuiuiorpada?

10. Kak mpousBOIWTCS M3MEPEHHE HANPSHKEHUS C TMOMOIIBI0 AJIEKTPOHHO-

JydeBoro ociuiorpada?



