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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Study profile “Nanotechnologies in Electronics”

Course title: Metrological support for the production of materials and

electronic components

Base part of Block, 4 credits

Instructor:

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

Learning outcomes:

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.

Course description: 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.

Main course literature:

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

Form of final knowledge control: exam.



http://www.iprbookshop.ru/33401.html
http://www.iprbookshop.ru/67101.html
http://www.iprbookshop.ru/67299.html
http://www.iprbookshop.ru/52057.html

AHHOTAIMSA

Pabouas nmporpamMma mpeHa3zHaueHa AJs CTYICHTOB 3 Kypca CIEHUaTbHOCTH
«DJNEeKTPOHUKA W HAHOAPJIEKTPOHMKA», OOIIas TPYIOEMKOCTh IUCHMIUIMHBI 4
3a4E€THBIX euHUITEI (144 gaca).

Y4eOHbIM IJIaHOM MpenycMOTpeHbl Jekuuu (36 yacoB), J1abopaTOpHbIE
paboTsl (18 yacoB), camocrosiTenbHas padboTta cryaeHTta (90 4yacoB, B TOM YHCIIe HA
MOJITOTOBKY K dK3aMeHy 36 yacoB). Jucuuminaa «MeTpojoruieckoe odecreueHme
IPOM3BOJCTBA MAaTEPUAJIOB U U3JIEINN 3JIEKTPOHHON TEXHUKI» BXOAUT B 0a30BYIO
4acTh IIUKJIA TUCIUILIIMH 00pa30BaTeIbHOM IIPOrpaMMBbl, pealiu3yeTcs Ha 3-M Kypce,
B 6-M ceMecTpe.

Heab u3ydeHus: TUCHUIUIMHBL: MOJYYEHHUE OCHOBHBIX HAYYHO-TIPAKTHUYECKUX
3HaHUW B 00JACTH METPOJIOTUH, CTaHAAPTU3AIMHU, HEOOXOTUMBIX ISl PEIICHUS
3ama4 oOecreyeHns eAMHCTBA M3MEPEHUN W KOHTPOJIS KadecTBa MPOIYKIIUH; IO
METPOJIOTMYECKOMY U HOPMATUBHOMY OO€CIEUeHMIO pa3pabOTKH, MPOU3BOJICTBA,
UCIIBITAHUHM, OKCIUTyaTalldd ¥ YTHIW3AlUA TPOAYKIMH, TUIAHUPOBAHUA U
BBIMIOJIHEHHsI pabOT MO M3MEPEHUI0 XapaKTEPUCTUK MPOAYKLIHMU M MOCIEAYIOUIEH
OILIEHKE UX COOTBETCTBHSI TEXHUYECKUM HOPMaM; 10 METPOIOTHUECKOH dKCIIEPTH3E,
UCTIONb30BAHUIO  COBPEMEHHBIX  HMH()DOPMAIMOHHBIX  TEXHOJOTHUH  TpHU
IPOEKTUPOBAHUU U IPUMEHEHUU CPEACTB U3MEPEHUH.

3axayu:

® M3y4YeHHUE OCHOBHBIX MOHATHI B 00JIACTH METPOJIOTHH;

® OCBOCHHME METOJIOB OOpaOOTKM PE3yNbTATOB MHOTOKPATHBIX H3MEPEHUI
MIPY HATWYUHU CITYyYalHBIX U TPYOBIX COCTaBIISIOMIUX MOTPEITHOCTEH;

® U3YyYCHHE OCHOB TEXHMUYECKHX PErIaAMEHTOB, HAITMOHAIBHBIX CTAH/IaPTOB
Y CBOJIOB MPABHIT;

® M3y4yeHHE  XapaKTEPUCTUK  MaTePHAIOB M M3IACIUA  MHUKpPO-,

HAaHOJJICKTPOHHWKH U OCHOBHBIX TCXHUYCCKHUX CPCACTB AJI UX U3MCPCHUAA;



® U3y4yeHHUE OCOOCHHOCTEM TNPUMEHEHHUS CHEHHUAIbHBIX TEXHHYECKHUX
CPEACTB, NPHUMEHSEMBIX IPH KOHTPOJE KauecTBa W3JACIHA IPH MacCOBOM
MIPOM3BOJICTBE C YUETOM CIEUU(DUKH MUKPOAJIEKTPOHUKH;

® MpHOOpETeHHE HABHIKOB OOpaOOTKM MAcCHBOB JIaHHBIX, MOJy4aeMbIX B
pe3yabTaTe MpOBEIECHHS SKCIIEPUMEHTA B PEKUME PeallbHOTO BPEMEHHU;

® [puOOpEeTeHHWE  HABBIKOB  BBHIOOpa  MaTeMaTHYECKOTO  ammapara,
ITOPUTMOB,  MPOTPAMMHOTO  MPOAYKTa U3  PACHpPOCTPAHEHHBIX CHUCTEM
MaTeMaTHYeCKOTO O0ECIeUeHHs ISl BBIMOJHEHHS IMPEIBApUTEIbHON paboThl 1O
ITIOMCKY 3aKOHOMEPHOCTEN.

N3yyaemblil MaTepuan sBisieTca He0OX0AMMOM 0a30i 1 MPOoPEeCCUOHATIBHON
NESATEIIbHOCTH, B KOTOPOM 3aKJIaJbIBAIOTCSI OCHOBHBIE TEOPETUYECKHE U
PAKTHUECKUE 3HAHWSA, HABBIKM M YMEHUS JJISl PEUICHHUS U3MEPUTEIbHBIX 33134 U
coOmoieHnst TpeOOBaHMI TEXHUYECKUX PETIIaMEHTOB, HAIIMOHAIBHBIX CTaHIaPTOB
U CBOJIOB IIPaBWJI; 3TO MO3BOJISIET 00ydaeMbIM peliaTh BOIPOCHI OLIEHKH KauyecTBa
TEXHUYECKUX U3JeNui, o0ecrne4eHus TOYHOCTH HM3MEPEeHMid, TpPaMOTHOE
OCYILIECTBJICHUE IUIAHWPOBAHUS M BBINOJHEHUS PabOT MO OLIEHKE COOTBETCTBHUS
IPOAYKIIUH MPUHATHIM TEXHUYECKUM HOPMaM.

B pesynbTare uzydeHus JaHHON TUCIUILIMHBI y 00ydJaromuxcst GOpMHUPYIOTCS
cinenyromye obmenpodeccuoHadbHble W MPO(ECCHOHAIBHBIE KOMIICTCHITUN

(3J1eMEHTBI KOMIIETEHIIH ).

Koa n
¢popmyaupoBka Jtanbl popMUPOBAHUA KOMIETEHIIUH
KOMIIeTEHIINH
OCHOBHBIE CITOCOOBI TpahMuecKOro MpeCTaBICHUs
MAaCCHUBOB JJaHHBIX,
OTIK-5, OCHOBHBIE PAaCTPOBBIEC U BEKTOPHBIE rpauuecKue
CIIOCOGHOCTD dbopmarsl, CpeICTBA UX PETAKTUPOBAHUS;
OCHOBHBIE ITPUEMBI PA0OTHI B IpoTrpamMmax JJis
HCITOJIL30BaTh

MOCTPOCHHS PA3INYHBIX TPAPHUKOB, IUArPaMM, CXEM B
3HaeT pacTpoBOM U BEKTOPHOM (opmartax, uX peJakTUPOBaHMS;
OCHOBHBIE NPUEMBI pabOTHI IpU 00paboTKe

OCHOBHBIC ITPHUEMBI
00paboTKu u

MIpeICTaBICHUS
HKCIEPUMEHTAIBHBIX JaHHBIX XOTs ObI B OIHOM U3 MTAKETOB

9KCIIEPUMEHTAIBHBIX

AHHBIX MaTeMaTH4ecKoro mojenuponanus u pacueroB (MathCAD,

MATLAB wuinu apyroii);
OCHOBHBIC ITPUEMBI PA0OTHI B TAOJUYIHOM TIPOIIECCOPE
Microsoft Excel unu anainore.




VYmMmeer

MPOBOANTH PAaHKUPOBAHKUE, COPTUPOBKY MacCHBA
MOJIYYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTaTOB;

MPOBOANTDH BBIYHCIICHUE CTAHJAPTHBIX CTATHCTUYCCKUX
XapaKTEPUCTUK aHAIU3UPYEMOTO Psijia BEHUNH;

AHATM3UPOBATH PSJIbI BETUYHH HA TIPEIMET
MOBTOPSIEMOCTH, BOCIIPOU3BOIUMOCTH XapaKTEPUCTHK,
UCKJTIOUaTh rpyOble MOTPEIIHOCTH, IPOMAXH,
MIPOSIBIISIOLIUECS B PE3y/IbTaTax U3MEPEHUN;

CTPOUTH IpoCTeiIre rpaduKku B IporpaMMax pacTpoBOM
u BekTopHo# rpaduxu: MathCAD, MATLAB, Origin,
Excel;

MIPOBOAMTH AMMPOKCUMALIUIO U aHAIU3UPOBATh
TEH/ICHIIH 3aBUCUMOCTEH MPH MOMOIIN TAKETOB
gyucieHHoro moaenuposanus (MathCAD, MATLAB);

MIPOBOJIUTH MPOCTEHIINE TEHCTBUS B TAOJIUYHOM
nporeccope Microsoft Excel nnu anarnore.

Bnaneer

HABBIKAMU HCIIOJIH30BaHUS OJHOTO U3 MMaKETOB
YHCJIEHHOT0 MOJEIMPOBAHUS WIH CIIELUATU3UPOBAHHOTO
MakKeTa JJisi CTAaTUCTUYECKOM 00pabOTKU MOTyUYEeHHBIX
pesynsratoB (MathCAD, MATLAB u ap.) 1uist onieHKH
COCTOSITENIbHOCTH, JOCTOBEPHOCTH MOJTY4E€HHBIX
PE3yJIbTaTOB U UCKIIIOUEHUS TPYOBIX OTPEIIHOCTEN;

HABBIKAMU MOCTPOEHUS CIIOKHBIX TUarpamm, rpadukos;
HECKOJIbKUX 3aBUCUMOCTEN Ha OIHOM rpaduke, HO B pPa3HbIX
ocsix; rpauKoB B TOrapu(PMUUECKUX U TBOHHBIX
JOTapUPMHUUECKUX OCSX; CIOKHBIX TPApUKOB C
BBIJIETICHHBIMU 00JACTSAMH ISl HEOONBIINX CXEM U
IMOSICHCHH;

HaBBIKAMU MPOBEJICHHSI TPOU3BOJIBHBIX MAaTEMATUYECKUX
orepanui, 1eicTBUI Ha/l OOJIBIIMMHU IO 00bEMY MacCUBAMHU
AKCIEPUMEHTAJIbHBIX PE3YJIbTATOB B OJJHOM U3 ITAKETOB
MaTemaruueckoro moaenuponanus (MathCAD, MATLAB);

HaBBIKAMU MOCTPOEHUS CIIOKHBIX TaOIUI]; 0(OpMIICHUS
TaOIMI] IO 3a/ITAaHHOMY I1a0JIOHY; UCTIOIh30BAHMS
Pa3IMYHBIX CXEM aJipecaliuy U (GUKCAIUU CCHUIOK;
MCIIOJIb30BaHUsI BCTPOEHHBIX CPEACTB JUIsl IPOBEACHUS
ONTUMU3ALMH U HAXOXKAECHUS MPUOIMKEHHBIX YUCIEHHBIX
pesynbTaToB B Microsoft Excel unu ananore.

OIIK-8,

CITOCOOHOCTH
HCITOJIL30BaTh
HOPMAaTHUBHEIC
MIPaBOBbBIE TOKYMEHTHI
B CBOEH JIEATEIILHOCTH

3HaeT

OCHOBHYIO CIIPaBOYHYIO JIUTEPATyPy IO OCHOBHBIM
paszenaM METPOJIOTHH, CTaHJapTU3ALMH, CePTUPHUKALINH;

OCHOBHBI€ 3aKOHBI, Kacarolrecs 00ecredeHns eTuHCTBA
U3MEpPEHU;

OCHOBHbIE 3aKOHBI, 00ECTIeUnBaIOIINE HAIIEKAIIee
Ka4eCTBO MPOAYKLIUHU U YCIYT;

OCHOBHbIE METO/IMYECKNE UHCTPYKIIMU U PEKOMEHAAIINN
10 TIPOBE/ICHUIO U3MEPEHHH B PA3IUYHBIX YCIOBUAX U
00paboTKe pe3ybTaTOB OJHOKPATHBIX M MHOTOKPATHBIX
HaOJI0IeHUH IPH U3MEPEHUSX;

CTPYKTYpY MOBEPOYHBIX CXEM U MOCJIE10BATEIbHOCTD
nepesayy pazMepa eIUHULBI OT ITAJOHA K CPEACTBAM
WU3MEpPEHHUI;




OpraHU3aIMOHHbIE OCHOBBI METPOJIOTHH U
crangaptu3auuu B PO.

VYmMmeer

MI0JIb30BATHCS CIIPABOYHOH JINTEPATYPOH 110 OCHOBHBIM
paszenaM METPOJIOTHH, CTaHJAPTU3ALNH, CePTUPHUKAIINN;

HAXOJIUTh B 3aKOHAX, HAIPABJICHHBIX Ha 00CCIICYCHUE
eIMHCTBA U3MEPEHUH M HA/IJICIKAIIEr0 Ka4eCTBa MPOIyKIIUN
U YCIIYT, TIOJIOXKEHUSI, Kacalolrecss KOHKPETHOU
MPEIMETHOM 00JIACTH U CBOCH 00JIACTH EATEIHHOCTH;

MI0JIb30BATHCSl COOTBETCTBYIOIIMMH METOAMYECKUMH
MHCTPYKLHUSAMHU M PEKOMEHAALUSAMU MPH IUTAHUPOBAHUH U
NPOBEICHUN U3MEPECHUH, IPH 00pabOTKe pe3yIbTaToB
OJTHOKPATHBIX ¥ MHOTOKPATHBIX HAOIOICHUH TTPU
U3MEPEHUH,

II0JIB30BAaThCA CIIPABOYHOU JIUTEPATYPOU U TEXHUYECKON
JOKYMEHTAIUEH, IpUIaraeMoi K cpeliCTBaM U3MEPCHHS U
KOHTPOJISI.

Bnaneer

HaBBbIKAMU TOMCKA HEOOXOAMMOH CIIpaBOYHOM
JUTEPATYpPBI 110 COOTBETCTBYIOIIMM pa3/iesiaM METPOJIOTUH,
CTaHJApTU3aLMK U cepTUdUKaLny;

HaBbIKaMU IOKMCKAa HEOOX0IMMOM HOPMATHBHOM,
3aKOHOJATeIbHON HH(OpMAIMY, Kacaroleiicsi BONPOCOB
€IMHCTBA U3MEPEHUH U 00ecrieueHrs KauecTBa;

HaBbIKaMU HCIIOJIb30BaHUS OTACIBHBIX DJIEMEHTOB
HOPMAaTUBHOTI'O M 3aKOHOAATEIBHOIO XapaKTepa 10
BOIPOCAM €IMHCTBA U3MEPEHUH U 00ecrieueH s KauyecTBa, B
IIPAKTUYECKON AESITEIbHOCTH;

METOAMKAMH BBIOOpA, MOCTPOSHHUS ITOCIIET0BATEILHOCTH
IIPOBEICHMS DKCIIEPUMEHTA, pacueTa pe3yJibTara,
BBIYMCIICHHS] IIOTPEIIHOCTEN, OCHOBBIBASICh HA
METOANYECKUX UHCTPYKLHUAX, PEKOMEHJAIUAX.

HAaBBIKAMH MCIIOJIb30BAaHUS TEXHUYECKON TOKYMEHTAINH
Ha CPEICTBO U3MEPEHMUS IIPU PACYETEe MOIPEIIHOCTEN B
YCIIOBUSIX U3MEPEHUH, OTIMYAOIINXCS OT HOPMAJIBHBIX.

[1K-10,

TOTOBHOCTB
OpPraHU30BBIBATH
METPOJIOTHIECKOE
obecrieyeHne
MIPOU3BOJICTBA
MaTepHaoB U
W3/1eNIUN SIEKTPOHHON
TEeXHUKU

3Haer

OCHOBHBIE MpaBuiIa 0OPMIICHHSI KOHCTPYKTOPCKON U
TEXHUYECKOMN JOKYMCHTAIIUU JJIA MIPOHU3BOJACTBA
MaTEepUAJIOB U U3JEIIUN DJIEKTPOHHOU TEXHUKH;

OCHOBHBIC CTAHAAPThI, TCXHUYCCKUEC YCIOBHUA U APYTUC
HOPMAaTHUBHBIE JOKYMEHTHI, PETJIAMEHTUPYIOLLNE
MPOU3BOACTBO MATEPHUAIIOB M U3JIEIINIA SJIEKTPOHHOMN
TEXHHKU;

OpraHU3aIlMOHHBIE OCHOBBI METPOJIOTMH, KacatoIHeCs
MIPOU3BOJICTBA B 00JIACTH MUKPOIIEKTPOHUKY;

00513aHHOCTH METPOJIOTUYECKOU CITYX OBl IPEIPUSITHS,
MPOU3BOAALIETO U3AETUS MUKPO-, HAHOAJIEKTPOHUKHU;

OCHOBHBIC TCXHUYCCKHUE CPEACTBA I/I3MepeHI/II71, KOTOPBIMHU
MOJIB3YIOTCA NPU €AUHUYHOM, MEITKOCEPUUHOM U CEPUITHOM
IMPONU3BOJACTBC B MUKPO- 1 HAHODJICKTPOHHKE;

MOCJIEA0BATEIBHOCTh KOHTPOJISI, IPOBEACHUS OLIEHKU
COOTBETCTBHUA I'OTOBBIX 1/13)1en1/1171 Pa3IMYHbIM HOPMAaTUBHBIM
JIOKYMEHTaM.




VYwmeer

COCTaBJISITh B MIPOCTEUIIUX CITy4asiX OTJAEIbHBIC
AJIEMEHTBI KOHCTPYKTOPCKOM U TEXHUYECKON JOKYMEHTAIIUU
JUISL IPOU3BOACTBA MATEPHUAJIOB U U3JIEJIUI 3JIEKTPOHHOMN
TEXHUKY;

PYKOBOJICTBOBATHCS MOJIOKEHUSIMH CTaHJIapTOB,
TEXHUYECKUX PETJIaMEHTOB, PETYIUPYIOUIUX POU3BOICTBO
MaTepHaJIOB U U3ACIINN dJIEKTPOHHONU TEXHUKH;

Ha IIPaKTHUKE MCIO0JIb30BaTh OPraHU3allMOHHBIE OCHOBBI
METPOJIOTHH, KacaIOIIHEecs: IPOU3BOJICTBA B 00JIACTH
MUKPO3JIEKTPOHUKY;

YaCTUYHO BBITIONHSTH O0S3aHHOCTH paOOTHUKA
METPOJIOTHYECKOH CITY>KOBI IPEAPUATHS;

MCIIOJIb30BaTh TEXHUYECKUE CPEICTBA U3MEPEHUH,
[IPUMEHSIEMBIE B CEPUITHOM MPOU3BOJICTBE U3IEIIUN
MHUKPOIJICKTPOHUKH;

OCYLIECTBIISITh KOHTPOJIb XapaKTEPUCTUK FOTOBBIX
W3/IeNTUN U UX COOTBETCTBUE OCHOBHBIM MOJIOKCHHUSIM
HOPMAaTUBHBIX JOKYMEHTOB.

Bnaneer

HAaBBIKAMH COCTABJIEHUS HEKOTOPBIX Pa3/IeiioB
KOHCTPYKTOPCKOHM M TEXHHUYECKON JOKYMEHTAIUU JJIs
MIPOU3BOJICTBA MATEPUAIIOB U U3/EIINNA 3E€KTPOHHOU
TEXHHKU;

HaBBIKAMH MCIIOJIb30BaHUS CTAHIAPTOB, TEXHUYECKUX
pPErIaMEHTOB, PErYJIHPYIOUIMX TPOU3BOICTBO MAaTEPUAIIOB U
W3/1eNIUI AIIEKTPOHHON TEXHUKU;

OPraHU3alMOHHBIMU OCHOBAMH METPOJIOTUH
MIPUMEHUTEIBHO K IPOU3BOJICTBY U3IETUN
MHKPOIJIEKTPOHUKH;

OTJIeTbHBIMU HaBBIKAMH Pa3JIMYHBIX PAOOTHUKOB
METPOJIOTHUECKOM CITY>KObI PEIPUSATHS,

IMPOKHUM apCEHATIOM TEXHUYECKUX CPEJICTB U3MEPEHUN
JUISL pEIIEHUS] IIUPOKOTO CIEKTPpa U3MEPUTENBHBIX 3a/1a4,
BO3HUKAIOIIKX IPU IPOU3BOACTBE U3ACIUN
MHKPOIJIEKTPOHUKH;

[pYeMaMH U METOJIaMU KOHTPOJISI XapaKTEPUCTUK
TOTOBBIX U3/JIETIMIA U COOTBETCTBUS MX 3aSBJICHHBIM HOpMaM.

[1K-19,

CITOCOOHOCTH
COCTaBIIATh 3asIBKU Ha
3aImacHbIe JIeTalu U
pacxoaHbIe
MaTepHAJIBI, a TAKKE
Ha TIOBEPKY H
KaJTuOpOBKY
anmapaTypsl

3Haer

CTPYKTYpPY 3a4BKM Ha 3alIaCHBIE JE€TAIN U PACXOIHBIE
MaTepHuabl;

CTPYKTYPY 3asBKH Ha MTOBEPKY M KATHOPOBKY
anmnaparypsl;

IIOCJIEIOBATEIBbHOCTD IIPOBEICHUS TUAarHOCTUKU U
CaMOCTOSITENIbHON KaJTMOPOBKM OTHOCUTEIIBHO HECIOKHBIX
YCTPONCTB;

IIOCJIEI0OBATEIbHOCTD IIPOBEICHUS TUarHOCTUKU U
BBISABJICHUSA HCUCIIPABHBIX )IeTaJIefI, Y3J10B B OTHOCHUTCJIIBHO
HECJIOKHBIX YCTPOHCTBAX, IPUTOJHBIX K PEMOHTY B pabounx
YCIIOBUSIX;

POJIb METPOJIOTUYECKOH CITyKObI TPEAIPUATHS U
00513aHHOCTH Ka)KJIOT0 U3 €€ paOOTHUKOB,;

POJIb TOCYJAapPCTBEHHBIX LIEHTPOB CTAHAAPTU3ALUN U
METPOJIOTHH B 00€CTIeYeHUH €IMHCTBA U3MEPEHUH.




VYwmeer

COCTaBJIATh 3asBKHU Ha 3allaCHbIE JETAJIN U PacXOJHbIE
MaTepHalbl;

COCTaBJIATh 3asBKHU HA [IOBEPKY U KaTHMOPOBKY
anmnaparypsl,

CaMOCTOATENIHO KAJIMOPOBAaTh OTHOCUTEIBHO
HECJIOKHBIE YCTPONCTBA;

CaMOCTOSITENILHO BBIABIISATH HEUCIIPABHBIE JI€TANIH, Y3JIbl B
OTHOCHUTEJIBHO HECJIOKHBIX YCTPOWCTBAX, IPUTOAHBIX K
PEMOHTY B pab0O4YMX yCIOBUSX;

BBINOJIHATH 00513aHHOCTHU PAOOTHUKA METPOJIOIHYECKOM
CILY>KObI IpEANPUATHUS;

M0JIb30BAThCS YCIIYT'aMU LIEHTPOB CTaHAApTH3ALUU U
METPOJIOTHH ISl IPOBEIECHUS KaTMOPOBKU U IIOBEPKU
OTHOCHTEJIBHO CJI0XHBIX CPEICTB U3MEPEHUII.

Bnaneer

HaBBIKAMU COCTABJICHMSI Pa3/IMYHbIX 3a5BOK Ha 3arlacHbIe
JIeTalli ¥ pacXOHbIe MaTepUabI;

HaBBIKAMU COCTABJICHHSI pa3IMYHbIX 3asBOK Ha [TOBEPKY U
KaJTHOPOBKY armapaTypbl;

HaBBbIKAMU KaIHOPOBKU PA3IUUHBIX YCTPOUCTB, JUIS
KOTOPBIX MOKHO IIPOBOJUTH JAHHYIO MPOLEAYPY B pabounx
YCIIOBUSX;

Ha4aJIbHBIMHU HaBbIKAMU CAMOCTOSITEIbHOTO PEMOHTA
OTHOCHUTEJIBHO HECJIOKHBIX YCTPOWUCTB, IPUTOIHBIX K
PEMOHTY B pabOUYUX yCIOBHUSX;

HaBbIKAMU paOOTHHKA METPOJIOTUYECKOH CITykKOBbI
NPEINPUSTHS;

HaBbIKAMU OpPraHU3allMM B3aUMOJICHCTBUS C LIEHTPaMHU
CTaHJapTU3aLUU U METPOJIOTUU B YaCTH MOBEPKU CIOKHBIX
CPENCTB U3MEPEHUN.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jlekuum (36 / 4ac.)

PABJAEJ |. METPOJIOTUS. OPTAHUBALIMOHHBIE OCHOBBI

(12_/ _4YAC.)

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

Beenenue B auciummpy. OOecrnedyeHue KadecTBa U 0€30MacHOCTH

MNpOoAYKIMHK, MIPOHCCCOB W YCJIYI — OCHOBHasA IMCJIb ACATCIBHOCTU IIO

CTaHapTU3AINH, METPOJIOTHH U cepTudukaruiu. OCHOBHBIC TOHSATHS B 00JACTH

METPOJIOTUU. 3aKOHOMEPHOCTH (POPMUPOBaHUS pe3yJibTaTta nu3mepenuii. Cpeacraa




u3MepeHus.  MeTpoJIorMuecKre  XapakTepUCTUKU  CPEACTB  M3MEpEHUH.
['ocynapcTBEHHBI METPOJIOTMUECKUIT KOHTPOJIb H HAI30p 3a CpelCTBAMHU

u3MepeHuid. ['ocynapcTBeHHast cuctema o0ecreueHus €MHCTBA U3MEPEHMUIA.

Tema 2. Crangaptuzanus (4 /  ugac.)

Hcropuyeckue OCHOBBI pAa3BUTHUS CTAHAAPTU3ALMM, €€ CYIIHOCTb U
conepxkanue. llenu, nmpuHUUIBI, QYHKIMU U 3a/ladyd CTaHIApTU3alMKH. MeTomabl
CTaHAapTU3alui. Buapl HOpMATUBHBIX JIOKYMEHTOB. Pa3paboTka W mpuUMEHEeHue
TEXHUYECKUX  PETrJaMEHTOB W  HAlUMOHAJIBHBIX  cTaHmaptoB.  Cucrema
cragaaptuzaiiui B P®. Opranbl u ciayxObl 1o craHpaptuszauuu B PO.

MexnyHapoaHasi CTaHAAPTU3ALIASL.

Tema 3. MeTposornyeckoe odecredeHue npouspoacrea (4 /  wac.)

Metponoruueckue ciy>k0bl NpeanpusaTus, cocTaB, CTpykTypa. IloBepounbie
cxemsl. [lociaenoBarenbHOCTE epeaadn pasmepa eAMHUIbI PU3HUECKON BETUUYHUHBI.
Kanu6poBka u moBepka cpencts uzMepeHuit. [lopsinok npoBeneHns KamuOpoOBKU U
IIOBEPKU CPEACTB M3MEpeHUi. LIeHTphl cTaHmapTh3auMu W METPOJIOTHMHU, HX
¢bynkuuu. Beioop cpeAacTB U3MepeHuil sl pelieHus KOHKPETHOM M3MEpUTETBHOM
3a71a4H. [Ipon3BOIUTENBHOCTD cpenacraa U3MEPEHHUS. Pyunoe,
IIOJIyaBTOMaTUYECKOE, aBTOMAaTHYECKOE HW3MepeHHne mnapameTrpoB. KoHTpoib
KayecTBa INPOAYKUMH IIPU  EIUHUYHOM, MEJIKOCEPUMHOM U  CEPUHMHOM
npousBojcTBe. Cxema BBIOOPKHM 0O0pa3loB, WX 4YHUCIA JUIsl KOHTPOJI KadecTBa

MapTHUH.

PABJAEJ II. TEXHUYECKHE HW TITPOU3BO/ICTBEHHBIE
U3MEPEHMUMA (24/  _YAC.)
Tema 4. OOmmMe XapaKTePUCTHKH AHAJOITOBBIX M3MEPUTEIbHBIX

npudopos (2_/ 4ac.)



Knaccudukanus aHaloroBblX HU3MEpPUTEIBHBIX MPUOOPOB. AHAIOTOBbHIE
NEepPBUYHBIE HM3MEpPUTENbHBIE MpeoOpa3oBaTeid. MeXaHWYEeCKUe TMEePBUYHbIC
npeobpaszoBarenu. [IlHeBMaTnyeckue mepBUYHBIE MpeodOpa3oBarenu. OnTuyeckue
NEepBUYHBIC MpeoOpa3oBaTesid. JIEKTPUUECKHEe TEpBUYHBIE IpeoOpa3oBaTeu.

AHaOTOBbIE TTOKA3bIBAIOIINE TPHOOPHI. AHATIOTOBBIE PETUCTPUPYIOITUE TIPHOOPHI.

Tema 5. CpencrBa usmMepeHnii HedJIeKTPUYECKHX BeJu4uH (2_/  4yac.)
OO0mmume BOMpOCHl M3MEPEHUHN HEdJIEKTpUIeCKuX BenuanH. O01mue cBoCcTBa 1
Kiaccudukanusa — mpeoOpazoBaTesieil.  DJIEKTPOMATHUTHBIE  W3MEPHUTEIbHbBIE

HpCO6p&30BaTGJII/I. TemnoBbie HU3MCPHUTCIIbHLBIC Hp606pa3OBaTCJII/I.

Tema 6. Cpencrpa usmepennii Bpemenn (3 / 4yac.)

OOsacty U3MepeHus BpeMEHH. BenuuuHbl, €UHUIBI U ATAJIOHBI BPEMEHHU.
CucteMbl U3MEpeHHs BpEMEHH. Mepbl BPEMEHH, OCHOBAaHHBIC HAa IPUHLHIIE
Kojebanuii. Mepbsl BpeMeHM C KosieOaTenbHOM cuctemoil. Mepbl BpemeHu 0e3
KojebarenbHON cucteMbl. [Ipubopel myis M3MepeHuss BpeMeHU. MexaHudeckue
npuOopbl i HU3MEpPEeHUsT BpeMeHUu. MexaHuyeckue dyacbl € COOCTBEHHOM

MEXaHUUYECKON Mepoil. DIeKTpuUecKue MpuoOpkI JJisl UBMEPEHUSI BPEMEHH.

Tema 7. Cpeacrsa usmepenuii reoMeTpuuecKux BejuuuH (3_/  gac.)

Mexannueckue cpencTBa uaMepeHust JiuH. ONTUKO-MEXaHUYECKUE CPEICTBA
u3Mmepenust niauH. CpefcTBa U METOAbl U3MepeHus: yrioB. [IpuOopbl aKTHBHOTO
KoHTpoJisi. [THeBMaTnueckue nmpubopkl sl IMHEHHBIX U3MepeHuil. HayKTUBHBIC
npuoopbl. EMkocTHBIE TpuOOpPHI. [[puMeHeHNe TEXHUYECKOTO 3PEHUS I KOHTPOJIS

IrCOMCTPHUUCCKHX XAPAKTCPUCTHUK.

Tema 8. CpeacrBa usMepeHuii MexaHu4ecKuxX BeJu4uH (3 /_ yac.)
O6mume monoxeHus. [IpUHIUTIBI W3MEPEHHUS] MEXaHWYECKUX BEJIMYHUH.
CucteMbl u3MEpeHUsS] MacChl, CUJIbl W JAaBjieHusa. IIpeoOpazoBaTenu wmacc.

[IpeoOpazoBarenu cumbl. [IpeobpazoBatenu gaBiaeHus. [Ipubopsl s u3MepeHus



MAacCChI, CUJIBI U JAaBJICHUS. PrryaxHeie BeChI. Pa,Z[I/IOI/IBOTOHHBIG BCCHI. pr}KI/IHHI)IG
H IIOPIIHCBBIC BCCHI. 9J'ICKTpOHHI>IC BCCBhBI. TOpFOBBIG BCCBI. HSMepeHI/IG KpyTAamux

MOMEHTOB. M3Mepenne yrioBeix ckopocTen. 3sMepenne pacxona U ypoBH.

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

MexnyHnaponHas TemmneparypHas mkaia. Cxembl mpuOOpOB JJIsi H3MEPEHUS
TeMmneparypbl. MeXaHHMYeCKHEe KOHTAKTHBIE TEPMOMETpPBL. MeTramndeckue
TEPMOMETPHI pacupeHusi. JKUIKOCTHBIE CTEKISIHHbIE TEPMOMETPBI. KOHTaKTHBIE
METOJBl U CPEACTBA U3MEPEHUM TeMIepaTypbl. TepMOMETpPBI CONPOTUBIICHUS.
Tepmomnapsl. Tepmucrtopsl. HHTErpajsibHble MOJYIIPOBOJHUKOBBIE  JTATUYHUKH.
beckoHTakTHBIE METOABI M CpPEACTBA HU3MEpeHHM Temieparyp. Onrtuueckoe

usinydyenue. Ycrpoiictso UK-tepmomerpa.

Tema 10. CpencrBa ndmepeHuii 3J1eKTpUYECKUX BeJJMumH (2_/ 4ac.)

OOmue cBeneHUS. DIEKTPUUYECKUE H3MEPUTENbHbIE NPHOOPHl U CHUCTEMBI.
DNEKTPOMEXaHUYECKUE NU3MEPUTENbHbBIE TPUOOPHI. DJIEKTPOHHBIE U3MEPUTEIbHbBIE
npuOopsl. CBA3b JEHCTBYIOLIUX, CPEIHEBBITPSIMIICHHBIX, JEHCTBYIOUIMX 3HAYEHUI
HaIpsHKEHUS ¥ TOKa B 3aBUCUMOCTH OT ()OpMbI CUTHAJIA. AHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTENIbHbIE  NPUOOpBl,  OCHOBHBIE  OTIMYMs.  TepMOdIeKTpHUUEcKHe

U3MEPUTEIbHBIE TPUOOPHI.

Tema 11. DaexkTpomMexaHuveckue H3MepHUTEIbHbIe NMPUOOPHI MPSAMOIo
neiictBus (2_/__vac.)

OCHOBBI TEOPHUM ¥  KOHCTPYKIIMM TPUOOPOB  TPSIMOTO  JCHCTBUS.
MarsaurosnekTpuueckue TpuOOopel. MarHUTORJICKTPUUYECKHUE TaTbBaHOMETPHI.
MaraurosnekTpudeckue Mmpudopsl ¢ mpeoOpa3oBaTeNsIMUA. DIEKTPOMAarHUTHBIE
npuOoOpel.  DIEKTPOAMHAMHYECKHE W (PeppoAMHAMHYECKHE  TPUOOPHI.

DnekrpocTaTuueckue npudopsl. MTHAYKIIMOHHBIE TPUOOPBHI.



Tema 12. HudpoBble U 3JIEeKTPOHHbIE H3MeEpPHUTEIbHbIe NPUOOPHI H
npeodpa3oBaresu (2_/ _4ac.)

Knaccudpukanus uudpossix npudopos. Ludpoananorossie u anamoro-
nudpoeie npeobpazoBarenu, ocHoBHbie THNBI [IAIl m AIIIl, cpaBHeHue Mo
CJIOKHOCTH CXEMOTEXHUYECKOTO penieHus, CKOPOCTH paboTHI,
HHEPronoTPeOIeHNI0, TOYHOCTH. AHAJOTOBBIE JJIEKTPOHHBIE  BOJBTMETPHI.
[Mudpossie BoabTMETPHI. LlHdppoBbie yacToTOMEpHI. PesKuM M3MepeHus: 4acTOTHI.

Pexxum nzmepenus nepuona

Tema 13. CpeacrBa BU3yaJbHOT0 0TOOPaKeHUsI, BIBOJA M PerucTpanus

pe3yJabTaToOB U3MepeHuii (2_/ 4ac.)

OTtoOpakeHue pe3ysIbTaTOB U3MEPEHUN MENJICHHO U3MEHSIOIUXCS BETUYHH.
BusyanbHoe 0TOOpakeHHE BEIMYHMH, OBICTPO HU3MEHSIOIIUXCS BO BPEMEHHU.
OTtoOpaxkeHne 1UPPOBBIX JaHHbIX. OTOOpakeHHWE JUCKPETHBIX CUTHAJIOB,
MpeCTaBICHHBIX B IU(PpoBoii hopme, npu nomoiu octmuiorpada. Texuuueckue
CpeacTBa JUIsl rpapuueckol perucTpanyy aHaJIOrOBBIX AJIEKTPUUYECKUX BEIMYHUH.

Peructpanus 1 poBbIX JTaHHBIX H3MEPEHUH.

1. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHbie padorsl (18/ uac.)

JlabopaTtopHass padora Nel. H3mepenue HanpsikeHuss HUQPOBBIM
BoJibT™MeTpoM (3 /  4ac.)

1. ITogGop 1 u3ydeHrne TEOPETHUECKOro Marepuana (B T.4. JEKIMOHHOTO) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHoBka 3aaau, ompeAesieHuEe MOpsAAKa MPOBEACHHUS J1abopaTOPHOU
paboThl, BHIMOJHEHUE 3aJJaHUM TPAKTUYECKON YacTH J1JAOOpaTOPHOM padOTHI.

3. O06paboTka pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOEHHUE TPA(UKOB.



4. ®opMynHpOBKa  OMHUCATEIbHOM  4YacTH, (OPMYJIUPOBKA  BBIBOJIOB,
COCTaBJICHUE OTUETA.

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

TEOPHUEN.

JlaGopaTopHas padora Ne2. U3MepeHne 4acTOThI U IePUOAA JIEKTPOHHO-
CYeTHbIM (IM(POBBIM) YACTOTOMEPOM M OCHMJIOrpauyecKUM MeETOA0M
(3_/__uac.)

1. Ilon6op ¥ u3ydyeHue TEOPETUUECKOro Marepuana (B T.4. JEKIMOHHOI0) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [ToctanoBka 3ajay, OMpejEICHHE TMOpsIKAa MPOBEICHUS J1aOOpaTOPHOM
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOHN YacTh Jab0paTOpHOIl paboTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TTOCTPOCHHUE TPA(UKOB.

4. opmynupoBKa  ONMUCATENBHOM  4acTd, (OPMYIHUPOBKA  BBIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOi pabOTHI: clada KpaTKOW TEOpUHU MO TeMe paboThI,
OOBSICHEHHE IKCIEPUMEHTAJIBHBIX PE3yTbTATOB, UX BO3MOXKHOTO PACXOXKICHUSA C

TEOPHUEN.

JlaGoparopnasi padora Ne3. HU3mepenue kodppuuMeHTa HeJIMHEHHBIX
nckaxenuii (3 /  wac.)

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

2. [ToctanoBka 3amay, OMpesEICHHE TMOPSAIKA MPOBEICHUS J1aOOpaTOPHOM
paboThl, BHIMOJHEHUE 3aJJaHUN TPAKTUYECKON YacTH J1JAOOpaTOPHOM padOTHI.

3. O6paboTka pe3yNbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPaPUKOB.

4. opmynupoBKa  OMUCATENLHONM  4acTd, (OPMYIHUPOBKA  BBIBOJOB,

COCTAaBJICHUE OTUCTA.



5. 3amura 1abopaTopHOU pabOTHI: clladya KpaTKOW TEOPUM MO TeMe PaboTHI,
OOBSICHEHHE DKCIIEPUMEHTAJIBHBIX PE3yJTbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOPHUEN.

JlabopaTtopnasi padoTa Ne4. 3MepeHne napamMeTpoB BbICOKOYACTOTHOIO
reHepaTopa cTaHAapPTHBIX curHasoB (3 / 4Jac.)

1. TTogOop ¥ U3yueHUE TEOPETHYCCKOro MaTepHaia (B T.4. JICKIIMOHHOTO) IO
TeMe J1abopaTopHOM padOTHI.

2. [ToctanoBka 3amay, OMpeEjCICHHE TMOpsIKa MPOBEICHUS J1IaOOpaTOPHOMI
paboThI, BHIMOJHEHUE 3aJJaHUM MTPAKTUYECKON YacTH JTJaOOpaTOPHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. opmynupoBKa  ONUCATENBHOM  YacTH, (OPMYJIHUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpHUH MO TeMe PadoTHI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJIbTATOB, UX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.

JlaGopaTopnasi padora Ne5. U3mepeHnue cniekTpa curnaja (3_/  4ac.)

1. IToxGop ¥ M3ydeHUE TEOPETUIECKOTO MaTepuasa (B T.4. JJEKITMOHHOTO) IO
TeMe J1abopaTopHOIl paboTHI.

2. [locranoBka 3amad, ompeAesieHuEe MOpsSAKa MPOBEICHHUS J1a0opaTOPHOU
paboThI, BHIOTHEHHE 3aJaHUI IPAKTUYECKOM YacTu JabopaTopHOIl paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPa(UKOB.

4, opmMyaMpoBKa  ONMHCATENILHONM  4acTH, (OPMYJIHpPOBKA  BBHIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOPUM IO TeMe PaboTHI,
O0OBSICHEHHE DKCIIEPUMEHTATIBHBIX PE3yJbTaTOB, KX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.



JlaGopaTropuass paGora Ne6. H3mepeHue mnapamMeTpoB CHIHaJja
ocumLiorpadpuyeckumu Meroaamu (3 _/  4vac.)

1. IToabop u u3ydeHue TEOPETHUECKOro Marepuana (B T.4. JEKIMOHHOT0) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEACHHUS J1abOopaTOPHOU
paloThl, BHIMOIHEHNE 3aJaHUI MPAKTUYECKON YacTH TabopaTopHO pabOTHI.

3. O6paboTka pe3yJbTaTOB IKCIIEPUMEHTA, IIOCTPOCHUE TPaPUKOB.

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

5. 3amuTa 1a00paTopHOl pabOTHI: cAava KpaTKON TEOPUHU MO TeMe paboThl,
OOBSICHEHHE IKCIEPUMEHTAIBHBIX PE3yIbTAaTOB, UX BO3MOXKHOTO PACXOXKICHUSA C

TEOpHUEH.



1. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSATEJIbHON paboThI
oOyJaromuxcs Mo AUCHUIUINHE «MeTponornueckoe oOecreueHrue MpOou3BOICTBA
MaTepHaJIOB U U3JENUHN IIEKTPOHHON TEXHUKN 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
METOJUYECKIE PEKOMEHIALINHY 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 (GopMUPOBAHNSA | 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. U. AneBckuii [u ap.] ; mox pen. B. H. KpyrukoB. —
DnekTpoH. TeKCcToBbIe JaHHbIe. — M. : Jloroc, 2011. — 591 ¢. — 978-5-98704-613-
5. — Pexwum nmoctyna: http://www.iprbookshop.ru/33401.html

2. KapxkaybaeB, K. Merposoruss u  METpOJOrHYECKOe oOOecreueHue
MIPOU3BOJICTBA [DIIEKTPOHHBIN pecypc] : yueOHoe mocodue / K. KapxaybaeB. —
DNeKTpOH. TEKCTOBBIEC JaHHble. — Anmatsl : Hyp-IlpunT, 2011. — 304 ¢. — 978-
601-280-161-3. — Pexum moctyna: http://www.iprbookshop.ru/67101.html

3. JlabkoBckas, P. SI. MeTposorus u 3MeKTpopagruou3MepeHus [DIeKTPOHHBIHI

pecypc] : yueOHoe nocooue / P. . JlabkoBckasi. — DJIEKTPOH. TEKCTOBBIE JJAHHBIC.
— CII6. : Yausepcuter U'TMO, 2013. — 142 ¢. — 2227-8397. — Pexxum noctymna:
http://www.iprbookshop.ru/67299.html

4. Apxumnos, A. B. OCHOBBI CTaHJapTH3allMH, METPOJOTUU U CepTUPHUKALUU
[DnexTponHbIil pecype] : yueOHuk / A. B. Apxunos, 0. H. bepnosckuii, A. T.

3exkyHOB ; nox pen. B. M. MuimHa. — DJIEeKTpPOH. TEKCTOBbIE JaHHbIE. — M. :
IOHUTU-TAHA, 2015. — 447 c. — 978-5-238-01173-8. — Pexum gocrtyma:
http://www.iprbookshop.ru/52057.html

JlonosHuTEILHAS JIUTEpPATypa
(newammvle u snexmponHvle U30aHUs)

1. Huxudopor A.Jl., bakuer T.A. MeTponorus, cTaHIapTU3AUSI W
ceprudukanus. M., «Boicmas [koma», 2003. 422 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:398672&theme=FEFU
2. Mumkun MN.®. OCHOBBI METpPOJIOTHM, CTAHIAPTU3ALMH W  yIpPaBICHUS

kadyecTBoM. M.: M3narenbcTBO ctanaapTos,1990. 342 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:314572&theme=FEFU
3. bacakos M.N. «CepTtudukarms IPOAYKIIUU u yCIIyr c

OCHOBAMHCTAHIAPTU3AINH U METPOJIOTUM». YueOHoe mocobue. — PoctoB-Ha-/[ony,
2000. 253 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:14204&theme=FEFU



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

4.,  Mertposorus u paauousmepenus: Yueb.mocooue 11 By3oB / b.B. JIBopsiimH.
—M.: M3parensckuit HeHTp «Akanemusy», 2005. — 297 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo0:385119&theme=FEFU

5. Ceprees A.I'., Kpoxun B.B. Metponorus: Yue6.nmocobue ans By30B. — M.:
JIoroc, 2002. — 408c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:1334&theme=FEFU

6. PankeBnu .M., Cxuptnamze A.I'., JlaktuonoB Bb.M. Mertposorus,
cTangapTusamnus u ceptudukamnus. M., «Beiciras mkomnay, 2010. 791 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:357380&theme=FEFU

7. KpwuoBa I'.JI. «OcHOBBI CTaHIapTU3alNH, CEPTHU(PUKAINNK, METPOJIOTHI.
Vyebuunk. — M.: TOHUTU, 2007. 671 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:331546&theme=FEFU

8. Oo6mas wmerposorus. / B.A. Kyzuenos, ['.B. Sfnyauna. — M.: HUIIK
N3narenbcTtBOCcTangapToB, 2001. — 272 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:371468&theme=FEFU

9. MUsmepenus B anekrponnke: CrnpaBounuk/B.A. Kysuenos, B.A. [lonros, B.M.

Konesckux u 1p.; [lox pen. B.A. Ky3nenosa. — M.: Oueproaromusnar,1987. — 512c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:413183&theme=FEFU

10. Meiizga @. DAEKTPOHHBIE U3MEPUTEIIbHBIE TPUOOPHI U METOJIBI U3MEPEHUN:
[lep.c anrn. — M.: Mup, 1990. — 535c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:663154&theme=FEFU

11. Kmaaccen K.b. OcHOBBI u3MepeHHUIl. DIIEKTPOHHBIE METOABI M MPUOOPHI B
n3MepurenbHou Texnuke: Ilep. ¢ Hem. — M.: [loctmapket, 2000. — 352c¢.
http://lib.dvfu.ru:8080/lib/item?id=chamo:364441&theme=FEFU

12. Xapt X. Breaenune B uameputensuyo TexHuky: [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 cBsi3b, 1986. — 440c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:672017&theme=FEFU

14. BunokypoB B.U., Kamnun C.U., [lerenun W.I'. DnexkTpopaauon3MepeHus:

VYuebnoe mocobue mis By3oB/ Ilom pen. B.M. BunokypoBa. — M.: Bricmias
mkoua,1986. — 351c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:412414&theme=FEFU

HOpMaTl/IBHO-HpaBOBbIe AOKYMCHTDBI

1. ®enepanbhbiii 3aKk0H «O TeXHUUECKOM peryiaupoBaHuu» ot 27.12.2002r. Ne
184-@3.


http://lib.dvfu.ru:8080/lib/item?id=chamo:385119&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:1334&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:357380&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:331546&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:371468&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:413183&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:663154&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:364441&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:8582&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:672017&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:412414&theme=FEFU

2. @enepanbHblil 3akoH Poccuiickoit @eaeparuu ot 22 urons 2008 r. N123-D3
«TexHrUeCKU perJaMeHT o TpeOOBaHUAX MOKAPHOU 0€30IaCHOCTH Y.

3. 3akon Poccuiickoit @enepanun «O6 obecriedeHNN €AMHCTBA U3MEPEHHIN» OT
26 urons 2008 r., Ne 102-D3.

3akoH PO «O 3amure npaB notpedutenei» ot 7 dpespains 1992 r. Ne 2300-1.
PMI" 29-99. I'CH. Metpoiorusi. OCHOBHBIE TEPMUHBI U ONIPEIECICHUS.

ITP 50.2.006-94. I'CH. Ilopsiiok TpOBECHUS TIOBEPKU CPEICTB U3MEPECHU.
MU 2222-92. I'CU. Bunb! uzmepenuit. Kinaccuduxarus.

['OCT 8.417-02. I'CU. EnuHuIsl BETUYUH.

['OCT 8.401-80. I'CH. Knaccel TOYHOCTH CPEACTB U3MEPEHUM.

10. TOCT P 8.563-96. T'ocymapcTBeHHass cucTeMa OOECIICUCHUS EIUHCTBA

e

n3MepeHni. MeTOIMKHN BBITIOJHEHUS] U3MEPEHUM.

Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI U
U MIPOrPaMMHOI0 odecredeHust
[Ipu ocymectBieHnn 0Opa30BaTEIBHOTO MpoLEecca IO JUCHUILIMHE
crieruaibHOE MporpaMMHoe obecrieueHue He Tpedyercs. st HoAroTOBKH OTYETOB
1o JIabOpaTOpHBIM pabOTaM MOXKET HMCIOJIb30BATHCS CTaHAAPTHOE MPOrPAMMHOE

oOecrieueHne KOMIbIOTEpHBIX yueOHbIX Ki1accoB (Windows XP, Microsoft Office u

zp.).

VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

B mpouecce oOyudeHusi CTyJEHT JOJDKEH HE TOJIBKO OCBOUTH Y4EOHYIO
IporpaMMmy, HO ¥ MPUOOPECTH HaBBIKUA CAMOCTOATEIHHOU paboThl. CTYACHT TOJKEH
YMETb IJIAHUPOBATh U BHITIOJIHATH CBOIO Pa0OTYy. Y I€TbHBIA BEC CAMOCTOATEIbHON
paboThl 00BIYHO cocTaBisieT nMo BpemMeHu 30% OT Bcero BpPEMEHHM H3y4aeMOro
[UKJIa. DTO OTpaXEHO B Y4YEOHBIX IJIaHax W Tpadukax ydeOHOro mporecca, ¢
KOTOPBIM KaKJbIA CTYJEHT MOXKET O3HAKOMUTHCS Y MPENoaBaTesl IUCHUIUIUHBI
uiu Ha Kadenpe.

['maBHOe B mepuoa 0O0y4deHHs] CBOEH CHEIUAJIbHOCTH — 3TO HAYUYHUTHCA
METOJIaM CaMOCTOSITEIBHOTO YMCTBEHHOTO TpyJZa, CO3HATEIBHO Pa3BUBAaTh CBOM
TBOpPUYECKHE CIIOCOOHOCTH M OBJIa/IeBaTh HABBIKAMH TBOPUYECKOM paboThI. [y 3TOTO

HEOOXOJMMO CTPOro COOMIOAATh TUCIUIUINHY Yy4eObl U OBEICHUS.



KaxnaoMmy cTyaeHTy clieyeT COCTaBJSATh €KEHENEJIbHbI U CEMECTPOBBIN
IIaHbl paboThI, a TaKXKe TUTAaH Ha Kaxabld pabouuit geHs. C Beuepa Bceraa Halo
pacnpenensaTh paboTy Ha ClAEAYIOINN 1eHb. B KOHIIE KaKI0T0 AHS 11e1ec000pa3Ho
MOJBOJIUTh UTOTI palOThI: TIIATEIBHO MPOBEPUTH, BCE JIM BBINOIHEHO IO
HAMEUYEHHOMY IUIaHy, HE ObUIO JIM KaKuX-THOO OTCTYIMJICHHM, a ecinu ObUIH, 10
KAaKOM IPUYMHE 3TO NPOU301UI0. HyKHO OCYIIECTBIAT CAMOKOHTPOJIb, KOTOPBIN
SBJIIETCSI HEOOXOJUMBIM YCIOBHEM KaK YCIHEUIHOW y4eObl, TaK M IMOCieayIoen
pabotel. Ecmi 9T0-TO OCTaNIOCh HEBBITIOJHEHHBIM, HEOOXOAMMO H3BICKATh BpEMs
JUTS 3aBEPIIICHUS ATOM YacTH paboThl, HE YMEHbIIIass 00beMa HeIeIbHOTO TUTaHAa.

Opranuzanus AesTeIbHOCTU CTYICHTA.

Jlexyus. Hanncanne KOHCIEKTA JIEKUUM: KPaTKO, CXEMaTHUYHO, MOCJIEI0BATEIbHO
(bUKCHUpOBAaTh OCHOBHBIC TOJOKEHUSI, BBIBOJBI, (POPMYIUPOBKH, 000OIIECHHUS;
MoMEeYaTh BaXKHBIE MBICJIH, BBIICIATH KIIIOUEBBIE CJIOBA, TepMHUHBL. [IpoBepka
TEPMHUHOB, TOHSATHI MPOU3BOJUTCS C TMOMONIBIO SHIMKIIONEINMI, CIOBAPEH,
CIIPABOYHHUKOB C BBIMTMCHIBAHUEM TOJIKOBaHUM B TeTpajb. Heo0xo1umMo 0603HAYHUTh
BOIIPOCHI, TEPMHUHBI, MaTepHay, KOTOPBIM BBI3BIBAET TPYAHOCTH, MOMETUTH U
MOMBITATBCA HAWTH OTBET B PEKOMEHIYEeMOW JMTeparype. TOJbKO eciu
CaMOCTOATENILHO HE yJaeTcs pas3o0parbcsi B  Marepualie, HEO0XOIUMO
chopMyIMpOBaTh BOMPOC M 3aJaTh NPENOJABATEN0 HA KOHCYJIbTAllMU, Ha
MPaKTUYECKUX paboTax.

Marepuan jekuuii HEOOXOAMMO 3aKpeIUIsiTh CaMOCTOATENIbHO. B mepByro
ouepesb, Ha CIEAYIOIMMA JCHb HEOOXOAMMO emie pa3 MmpopadoTaTh MaTepual
nekuu. [IpakTrka Nokas3bIBaeT, YTO €CJIM HE CAENaTh 3TOr0 B TEUEHUE JBYX-TPEX
JTHEM, To OoJIbIIIasl YacTh MaTepuasa 3adyaercs. B nanbHeiiem nporecc 3a0bIBaHUS
uaeT 1o dKcroHeHTe. [lpu w3ydeHunm matepuana 00s3aT€TLHO HMCIOJIB30BaHUE
y4eOHMKOB U JIpyrHUX MaTepuajioB Mo jaucuuruimHe. HeoOGxoaumo HaWTh
KOHTPOJIbHBIE BOIPOCHI 10 COOTBETCTBYIOIIEH TeMe, OTBETUTh HAa HUX. B ciydae,
€CJIM TI0 TeME €CTh 3a7a4M, TO UX HEOOXOAUMO PEIINTh U CBEPUTH C MTPABUILHBIMU
BapuaHTaMu OTBETOB (mpu Hamuuuu). B choydae 3arpyaHeHuit HEOOXOIUMO

IMPOKOHCYJIbTUPOBATHCA Yy MPCIIOAABATCIIA.



Bo Bcex pa3nMuHBIX CUTyalMsX, NPUBOIAIINX K OUIMOOYHBIM JIEHCTBUSIM,
HEKOPPEKTHBIM BBIBOJAAM W/MJIM OTBETaM HEOOXOJUMO IPOAHAIU3UPOBATH
NPUYUHBI, TpUBeaIIHe K omuOkaMm. Pabota Hax ommbOkaMu SBISETCS OJHUM U3
YCJIIOBUHM IIpOLiECCa COBEPILICHCTBOBAHUA 3HAHUN M HABBIKOB, a CJIEIOBATEIIBHO,

yCHEHON yueObl U paboTHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
JANCHUITJINHBI

JIeKIIMOHHBIE 3aHATHUS MPOBOIATCS B CTAHIAPTHBIX JIEKIIMOHHBIX ayIUTOPHIX
nabopaTopHoro kopmyca (kopryc L). JlaGoparopHbie paOOThI MPOBOIATCA B
CHCIMATM3UPOBAHHON Jtaboparopun (kopryc L), oCHameHHOW HEOOXOIMMBIM
o0OpyZIOBaHUEM: TEHEpaTOpaMH, HWCTOUYHUKAMHU MHUTaHMs, ocuuuiorpadamu,
U3MEPUTENTFHBIMU  TIpUOOpaMU  —  MHJUTMBOJIBTMETPAMH,  BOJIbTMETPAMHU,
amrepMeTpaMu, MyJbTUMeTpamu. Fmeromeecs 00OpyaOBaHHE TO3BOJISIET

MIPOBOJUTH J1a0OpaTOPHBIE PAOOTHI B TIOJIHOM O0BEME.



[Tpunoxenue 1

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

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

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
2017



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 7 yac. amnmra
pabote Nel, OT4EeTA,
[ToaroroBka Kk KOHTPOJILHOM padoTe Nel HalucaHue
KOHTPOJIBbH
Oil paboTHI
2 4-6 Henenu [ToaroroBka oTueTa 1Mo J1a0OpaTOPHOMA 10 gac. 3amura
pabore 2, or4era
[ToaroroBka K KOHTPOJIBHBIM paboTaM
Ne2.3
3 7-9 Henenu IToaroroBka oTyera 1o gadbopaTopHOi 7 yac. amura
pabore 3, OT4EeTA,
[ToaroroBka Kk KOHTpOJIbHOU paboTe Ned HanucaHue
KOHTPOJIbH
Ol paboTHI
4 10-12 venenmu | IlogroroBka otyeTa 1o JiabopaTopHOU 7 yac. 3ammra
pabore 4, 0OT4eTa,
[ToaroToBka K KOHTPOJIBHOU padboTe NeS HaIlMCaHUE
KOHTPOJIbH
ol paboThI
5 13-15 negenmu | [oaroroBka oTyera 1mo gadbopaTopHO 7 yac. ammra
pabore 5, OT4EeTA,
[ToaroroBka Kk KOHTPOIBHOM padoTe Neb HanucaHue
KOHTPOJIbH
oii paboThI
6 16-18 venenm | [loaroroBka otyeTa o JlabopaTopHOU 7 gac. 3amura
paborte 6, OTUYETa,
[TonroroBka Kk KOHTpOJIbHOU padoTe Ne/ HaIlUCAHHE
KOHTPOJIbH
ol paboThI
Hroro 45 ygac.

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

CoIEp>KaHUE MPUBEJICHO B MPOrpaMME U METOAUYECKUX YKa3aHUSAX. MeTonuecKkue




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

OepyTcs y BeIyIIero mpernoiaBaTelis.

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, TOArOTOBIICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B pefakTope MS Word.

Otyet no paboTe M0KEH ObITh 0000IIAIOIINM TOKYMEHTOM, 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:

- TuTynbHBIN JTUCT — 00s3aTeNIbHAsE KOMIIOHEHTA OTYETa, TIepBasi CTPaHUIIA
otuyeTra, 0OPMIISETCS 10 MPUHATOMN ISt TaOOPaTOPHBIX PabOT hopMe (TUTYIHHBIH
JUCT OT4YeTa JO/HKCH pa3MelaThCs HE OTAENbHO, a B oOmeMm (aite, T1e
MPEACTABIICH TEKCT OTYETA);

- HcxonHbple maHHBIC K BBITIOJIHCHHIO 33JIaHNN — 00s3aTeIbHAs KOMIIOHCHTA
OTYeTa, HAUMHAETCS C HOBOUM CTPAHUIIBI, COJACPKAT YKa3aHUE BapHaHTa, TEMY, TIJIaH
paboThI U T.11.);

- OcHOBHasl 4aCThb — MaTepHaJIbl BBITIOJIHCHHS 3a/IaHUi, pa30MBAETCS I10

pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUSM PalbOThI, C UEPAPXUUECKON CTPYKTYpOil:



pazzensl — NoJipa3ieibl — MYHKThI — HOJMYHKTHI U T..

PexomenmyeTcss B OCHOBHOM YacTH OTYETa 3arojoBKU 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 JnurepaTypsl — oOs3aTenbHas KOMIIOHEHTAa OT4YeTa, C HOBOM
CTPaHUILbl, COJACPKUT CIHUCOK HCTOYHHUKOB, MCIOJIb30BAHHBIX IPHU BHIOJHEHUU
pa®oThl, BKJIIOYAs DJJIEKTPOHHBIE HCTOYHUKHA (CIIHCOK HYMEPOBAaHHBIM, B
COOTBETCTBHH C MPaBUIIAMU ONIMCaHUsl Onbauorpadun);

- IIpunoxxeHus — HeoOsA3aTeNbHAsl KOMIIOHEHTA OTYETa, C HOBOW CTPaHUIIbI,
COJIEP>KUT JOIMOJHUTENbHbIE MaTepUalibl K OCHOBHOM YacTH OTYETa. 3J1€Ch MOTYT
HaXOAWUTbCS, HalpuUMeEp, CHOPAaBOYHBIE JaHHBIE IO HCHOJB3YEMBIM HpHOOpaM,
3JIeMEHTaM, MaTepuanaMm. [IpunoxkeHus: MOryT NMPUBOAUTHCA C LIENIBbIO YIPOCTUTh
CBEPKY AKCIIEPUMEHTAJIbHO MOJYYCHHBIX PE3yJbTaTOB CO CIPABOYHBIMHU HIIU C

OCJIbIO CpaBHCHUA.

OdopmiieHne oTyeTa 1Mo J1abopaTtopHoOi paboTe

JlaGoparopHass paboTa OTHOCHTCS K KaTerOpUH «IHChbMEHHas paboTay,
odopmiIsieTcst 110 IpaBuiiaM 0(hOpMIIEHUS MUCbMEHHBIX padoT crygaeHTamu J[BOY.

Heo6xoaumo oOpatuth BHUMaHWE Ha CIEAYIONIME aCleKThl B 0(DOPMIICHUH
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 — Times New Roman;

- pasmep mpudrta — 14 nT., B TOM 4YHCIEe B 3arojioBkax (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.

PexoMeHngauuu no Od)ODMJ'IeHI/IIO FDad)I/I‘{eCKOI‘O MaTcpuajia, MOJYYCHHOI'O €

sKkpaHa («CKPUHIIIOTOBY)

['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 HE0OX0IUMO YOPaTh «JIMIIHKE» OKHA, KOMAaH/IbI, BBIICTICHHUS
OOBEKTOB U T. II.

B nmepeHeceHHBIX B OTYET «CKPHUHIIOTaX» PEKOMEHIYETCS «Cpe3aTh»
HEHY)KHbIe 00JacTH, TMyTeM pEeJaKTUPOBAaHUS  «U300paxKeHWi», a MpH
HEOOXOJMMOCTH OTMAcCIITaOMpOBaTh WX JJIS 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 ycneurHoro HamucaHUsi KOHTPOJIBHBIX pPabdOT HEOOXOAMMO IIyOOKOe
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 JKEeJNATeJIbHO elle pa3 MpopaboTaTh JEKIUOHHBIM 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 KOHCYJIbTAllUM 3a Pa3bsICHEHUSAM K IIPENOJNABATENI0 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 3a7Ja4M U BBIIIOJIHATh CAMOCTOSTEIIbHBIE 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 OTYETa, MCMOJb30BAHUE 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 OIMIMOOK, CBA3aHHBIX C TOHUMAHUEM MIPOOJIEMBI.

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 (QopMyNax, BBIPAKEHUSIX, XapaKTEPU3YIOIINX

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,

CIIOCOOHOCTH
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 paboOThl 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
MaTeMaTHu4eckoro mMozenuposanus u pacueto (MathCAD,
MATLAB unu npyroit);

OCHOBHBIE TpPHUEMBI pabOTHl B TAaOIMYHOM IPOIECCOpPE
Microsoft Excel unu 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
npoueccope Microsoft Excel unu ananore.

Bnaneer

HaBbIKAMHM  KCHOJB30BaHUS  OJHOIO M3  IAKETOB
YUCJICHHOTO MOJIETMPOBaHUSl WU CIEUUATU3UPOBAHHOIO
makera JJis CTAaTUCTHUYECKOH OOpabOTKH MONyYeHHBIX
pesynbTaTtoB (MathCAD, MATLAB u ap.) s oleHKH
COCTOSATEIILHOCTH, TOCTOBEPHOCTH MOTYyYEHHBIX PE3yJbTaTOB
Y UCKITFOUYEHHSI TPYOBIX MOTPEITHOCTEH;

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




BBIJICJICHHBIMM  O0OJIACTSIMU IS HEOOJBIIMX CXEM H
MMOSICHCHU;

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

HABBIKAMU TTOCTPOCHUS CIIOKHBIX TaOMHI; O0()OpMIICHUS
TaOJIUIL IO 33IaHHOMY I1A0JIOHY; UCTIOIB30BAHUS Pa3IMYHBIX
CXeM ajapecanuu W (UKCAMH CCHUIOK;, WCIOJIb30BAHUS
BCTPOCHHBIX CPEICTB JUIsl TPOBEACHHS ONTUMHU3ALNU U
HaxXOXXJICHUS TPHUOJMKEHHBIX YHCICHHBIX PE3YJbTaTOB B
Microsoft Excel niu ananore.

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, OOecleyHBaIOIINe HaJIexaliee
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 CTaHIapTOB,
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
U3JeMUI M HX COOTBETCTBHE OCHOBHBIM IIOJIOXEHHUAM
HOPMAaTHUBHBIX IOKYMEHTOB.

Bnaneer

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

HABbIKAMHU HCIIOJb30BaHUSl CTaHAAPTOB, TEXHUYECKHUX
PErJIaMEeHTOB, PEryJIMPYIOUIMX IPOU3BOACTBO MAaTEPUAIIOB U
W3JIeIINI YIEKTPOHHON TEXHUKU;

OpraHu3alMOHHBIMU OCHOBaMHU METPOJIOTHH
IPUMEHHUTEIBHO K IPOU3BOJICTBY u3aenui
MHUKPO3JIEKTPOHUKHY;

OTJCNIBHBIMUA ~ HaBBIKAMH  Pa3IMYHBIX  paOOTHHUKOB
METPOJIOTHYECKON CITY>KOBI IPEIPHUSITHS;

HIMPOKUM apCEHAIOM TEXHUYECKUX CPEACTB HM3MEpPEHUM
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 ~ MPOBEJECHUS  JUArHOCTUKU U
CaMOCTOSITEIbHOW KaJTHMOPOBKH OTHOCUTEIHHO HECIIOKHBIX
YCTPOMCTB;

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

pOIb  METPOJIOTHUECKON  CIIy’)KObI — MPEANpUATHS U
00513aHHOCTH Ka)JI0TO U3 €€ paOOTHUKOB;

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

Ymeer

COCTABJIATh 3adBKHM Ha 3alacHble JETAIM U PACXOJHBIE
MaTepHuabl;

COCTaBJISITh 3aBKM HA TMOBEPKY M  KalUOpPOBKY
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>KObI IpEANPUATHUS;

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

Brnaneer HABbIKAMU COCTABJICHUS Pa3IMUHBIX 3asBOK HA 3allacHbIE
JIeTalli ¥ pacXOHbIE MaTepUabl;
HaBBIKAMHU COCTABJICHUS Pa3JIMYHBIX 325 BOK HA MTOBEPKY U
KaTuOpOBKY aImaparypbl;
HABbIKAMHU KaJUOpPOBKM PA3NIUYHBIX YCTPOWCTB, IS
KOTOPBIX MOXHO MPOBOJUTH JaHHYIO IPOLEAYpY B pabounx
YCIIOBUSIX;
HAYaJIbHBIMH HABBIKAMU CaMOCTOSITEILHOTO PEMOHTA
OTHOCHUTEJIBHO HECJIOXKHBIX YCTPOWCTB, MPHUTOJHBIX K
PEMOHTY B pabOUUX yCIOBUSX;
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 PE3yILTATOB paGora (ITP-6) sayianue,
U3MEpEeHHI tun 13
Bianeer | JlaGopatopHas JK3aMeEH,
pabora (TTP-6) 3aJjaHue,
tun 13
IIIkana oueHUBaHUsSA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI
Koa n Irtansl GopMUPOBAHUSA KpUTepUHU NnoKa3aTteJn 0aJIbI
(l)OpMyJIHpOBK KOMIIETEHIINH
a
KOMIIETCHIIUH
OIIK-5, 3HaeT OCHOBHBIE CITOCOOBI | MoKeT Hmeer ob6miee 60-74
CIIOCOOHOCTH Fpa(l)I/I‘erCKOFO nepecKka3arb 1 MpeACTaBJICHUC O
HUCIIOJIb30BaTh MpeaACTaBJICHUSA 00BSCHUTH Ppa3JIMYHbIX
OCHOBHBbIC MAaCCHBOB JaHHBIX; y‘{@6HBII>i (I)OpMaTaX




MPUEMBI
o0paboTku U
NpeICTaBICHUS
IKCIIEPUMEHTAIT
BHBIX JaHHBIX

OCHOBHBIC

pacTpoBble "
BEKTOPHBIC
rpaguyeckue
(hopmarsl, cpencTsa Ux
pelaKTHPOBaHUS;

OCHOBHBIC IIPUEMBI
paboTHl B mporpaMmax
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
TaOIUYHOM U
rpadudeckon
nndopmanuy;

3HaeT OCHOBHBIC
napamMeTpsl U
OTJINYHS PACTPOBBIX
¢dopmaToB ot
BEKTOPHBIX,
OCHOBHBIC CIIOCOOBI
UX PeaKTHPOBAHHUS;
3HaeT OCHOBHBIC
MPUEMBI PaOOTHI U
3HAKOM C
unrepdeiicom

MO JISIPHBIX

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

MATLAB HIH
ApYro);

OCHOBHBIE TTPHUEMBI
paboOThl B TaOJUYHOM
npoueccope Microsoft
Excel nnu ananore.

Ymeer MPOBOAUTH YMeeT npoBOUTh Ymeer 75-89
pamXHUpoBaHUe, Npe/IBapUTENbHYI0 | aHaJM3UPOBATh
COPTHPOBKY MAacCHBA | CTaTHCTHYCCKYIO TIOJTyYCHHBIC
HOJTyYEHHBIX 00paboTKy IKCHIEPHMEHTAIBEHO
IKCIIEPUMEHTAIBHBIX TIOJTy4CHHBIX B YHCIICHHBIC PSABI IPH
pe3yIbTaToB; XOJIe SKCIICPUMEHTa | MOMOIIH PA3IHIHBIX

TPOBOJIUTh pe3ybTaToB, MaKeTOB
BBIYHCIICHHE UCKJIFOYaTh TpyOble | MaTeMaTH4eCKOro
CTaH/IapTHBIX MOTPEIIHOCTH U MO/JICTTUPOBAHHUS
CTAaTHUCTHYECKUX MPOU3BOIUTH (MathCAD,
XapaKTEPUCTUK BU3YaJIU3aLUI0 MATLAB u 1p.);

AHATM3UPYEMOT0 psijia
BEJINYMH;
aHaJIM3UPOBAThH

pAabl  BEIMYMH — HA
peaMer
MIOBTOPSIEMOCTH,
BOCIIPOU3BOJUMOCTHU
XapaKTEPUCTHK,
HCKIII0YaTh rpyobie
MOTPEIIHOCTH,
IpoMaxH,
MIPOSIBIISIONTHECS B
pe3yabpTaTax
HU3MEpeHuil;

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

MIPOBOTUTH
ANIPOKCUMAITHIO u

AQHAJTN3UPOBATH

BBIOOPKH JTaHHBIX
13 MOJIYY€HHOTO
psina

Brnaneer 6a30BbIMU
HaBBIKAMU
MIPOTPaMMHUPOBAHHUS,
ymeer
3aIporpaMMHPOBaTh
npocreiiune
MPOTICTYPHI U
(GYHKINU C TENBI0
peanuzanuu
COOCTBEHHBIX
AJITOPUTMOB
00paboTKU JaHHBIX,
HEOOXOIUMBIX IS
KOHKpETHOU
U3MEPUTENEHON
3a1a4u;

VYMeeT HaXOouTh U
BU3YaJIU3UPOBATh
OTHOCHUTEILHO
CII03KHBIE
3aBHCHMOCTH,
HaXxOJIUTh
3aKOHOMEPHOCTH B
YHCJIOBBIX PAIAX




TCHACHIINHU

3aBUCHUMOCTEH npu
TOMOIIHA MMaKETOB
YHUCJIIEHHOTO
MOJIETTUPOBAHUS
(MathCAD,
MATLAB);
TIPOBOTUTH

MIpOoCTENIINE AEUCTBUA
B TaOJIMIHOM

nporieccope Microsoft
Excel nin ananore.

Bnaneer

HaBBIKAMHU
UCIIOJIb30BaHMs
OTHOTO W3 TaKEeTOB
YHCJICHHOTO
MOJICTIMPOBAHUSL WU
CreLUaI3UPOBAHHOTO
nakera TSt
CTaTHCTHYECKOH
00paboTku
MOTY4CHHBIX
pe3yJIbTaToB
(MathCAD, MATLAB
U JOp.) Ui OLEHKH
COCTOSITEIBHOCTH,
JIOCTOBEPHOCTH
MOJTYYSHHBIX
pe3yIbTaToB u
WCKITIOUEHHsI TPYOBIX
MOTPEIIHOCTEM;

HaBBIKAMHU
MOCTPOCHMS CIIOKHBIX
JyarpaMM, TpaduKoB;

HECKOJIBKUX
3aBUCHMOCTEH Ha
oIHOM Tpaduke, HO B
Ppa3HbIX ocsIX;
rpadukoB B

JOTapUPMHUUECKUX H
JIBOMHBIX

norapupMUIECKuX
0CHX; CIOKHBIX
rpadukoB c
BBLIEIEHHBIMU
obmacTaMu TUTS
HEOOJIBIIUX CXEM H
MOSICHEHU;
HaBBIKAMU
MIPOBEACHUS
MIPOU3BOJIBHBIX
MaTeMaTHYECKUX
onepanui, JaeHcTBHM
Hajx  OOJBIIMMHU IO
00BeMy  MaccHBaMU
IKCIICPUMECHTAITBHBIX
pe3yIbTaTOB B OJHOM
u3 [MaKETOB
MaTeMaTHIECKOro
MOIETUPOBAHHSI
(MathCAD,

MATLAB);

YBepeHHO BiajeeT
HaBbIKaMU paboTHI
B OJIHOM U3
MaKeTOB
MaTeMaTH4eCcKOro
MOJICTTUPOBAHHUS
0o makeTa Jyis
CTaTHCTHYECKOH
00paboTkn
Ppe3yJIbTaTOB
MN3MEpEHUil; yMeeT
BU3yaIN3UPOBATh
CIIO)KHBIE
3aBUCHMOCTH CO
MHO>KECTBOM
TNEPEMECHHBIX, B
PAa3HBIX OCSX;
YMECT HaXOAUTh
3aBUCHMOCTH B
MPEAT0KEHHBIX VIS
HCCIIEOBaHNS
MacCHBax JaHHBIX

YMmeer peanuzoBaTh
COOCTBEHHBIE
NpoLEeaypHI U
(GYHKIIMY B OTHOM U3
MaKeTOB
MaTeMaTH4eCcKOro
MO/ICTIMPOBAHUS;
BJIajiceT HaBBIKAMHU
6azoBoif
CTaTHCTHYECKOH
00paboTkn
Pe3yNIbTaTOB
U3MEpEHUil; ymeeT
MPOBOAUTH
ANMpOKCUMAIIHIO 1
IKCTPAIOJISILIUIO
3aBUCUMOCTEH,
JieNiaTh IPOTHO3;
BIazieeT
pa3HO0Opa3HEIMU
pUeMaMH
BU3yaIN3aIN
JIaHHBIX; yMEET
BEIOMpATH IPU
MOCTPOEHHH rpadka
COOTBETCTBYIOIINE
OCH JJI TOTO, YTOOBI
3aBUCHMOCTb
BBITIIAIeNIa Hanboee
MPOCTBIM 00pa3oMm;
yMeeT
MHTEPIIPETHPOBATh
JTaHHBIE TPApHUKOB U
JarpaMM

90-100




HaBBIKAMU
MIOCTPOCHUSI CJIOKHBIX

Tabnuu;  odopmiteHHs
TaONHI 10 33aJaHHOMY
1a0JI0HY;
UCIIOJIb30BaHMs
Pas3IUIHBIX cxem
ajipecannu u
(hukcarmm CCBUIOK;
WCTIONIb30BaHMS
BCTPOCHHBIX  CPEACTB
UL MPOBEICHUS
ONTHUMU3AINT u
HaXOXJICHUS
MPUOIMKEHHBIX
YHCIICHHBIX
pe3yJbTaToB B

Microsoft Excel wunu
aHaJIoTe.

OIIK-8, 3HaeT OCHOBHYIO Moxer Hannune ob1rero 60-74
CHOCOOHOCTH CIPaBOYHYIO nepecKa3aTh U | TIpeACTaBICHUS
HCIIONIb30BaTh JTUTEPaTypy Mo | oOBSACHHUTH CIpaBOYHOU
HOpPMAaTHUBHBIC OCHOBHBIM  pa3lenaM | y4eOHBIN JTUTEpaType 1o
TIPaBOBBIE METPOIIOTHH, JEKITHOHHBIH OCHOBHBIM pa3zzeiiam
JOKyMEHTBl B CTaH/IapTU3alnH, Marepuan C | IUCLUIUIMHBL
cBOeH CepTUhHKAIINHN; JIOCTATOYHOMH 3HaH1E OCHOBHBIX
JIeSITeIbHOCTH OCHOBHBIC 3aKOHBI, | CTETICHbIO HAYYHOW | 3aKOHOB,
Kacaromuecs TOYHOCTH U | periaMeHTHPYIOINX
obecrieueH st eANHCTBA | MOJIHOTBHI, C | IeATeNIbHOCTH B
M3MEpeHuil; MIpUBEICHUEM obmactu
OCHOBHBIC 3aKOHBI, | IIPUMEPOB METPOJIOTHH,
obecrnieunBaromme CTaHJAPTU3ALIH;
HaJJIeKalee KadyecTBO 3HaHNE OCHOBHBIX
MPOAYKIIUH U YCIIYT; HHCTPYKIHH 110
OCHOBHEIE MIPOBEICHUIO
METOAMYCCKIE U3MEpeHUH 1
MHCTPYKIIMU u obpaboTtke
peKOMEeHAAINH o pe3yJbTaToB
MPOBEICHUIO OJTHOKPATHBIX U
M3MEpeHuit B MHOTOKPaTHBIX
pPa3JIMYHBIX YCIOBUAX HaO0JII0IEHUH;
u o0paboTke 3HaHUE
pe3yIbTaTOB OpTraHU3AI[OHHBIX
OJTHOKPATHBIX u OCHOB METPOJIOTHH H
MHOT'OKPaTHBIX CTaHJapTH3AIHH.
HaOIIOAEeHUI npu
HU3MEPEHUSX;
CTPYKTYpPY
MOBEPOYHBIX CXEM U
MOCJIE/IOBATENILHOCTD
nepenadu pa3mepa
€/IMHMIIBI OT ATAJIOHA K
CpelCcTBaM U3MEPEHU;
OpraHHU3aIOHHbIE
OCHOBBI METPOJIOTHH U
cragaapTuzauuu B PO.
Ymeer MOJIb30BATHCS yMEThb Ymenue 75-89
CIpaBOYHOMN CHCTEMaTH3UPOBaTh | UCIIOJIH30BaTh
JIUTEpaTypon 0 | CIIPaBOYHYIO U | CIPaBOYHYIO
OCHOBHBIM  pa3jienaM | 3aKOHOJATEIbHYIO JTUTEpaTypy 1o
METPOJIOTHH, undopmanuio, METPOJIOTHH,
CTaH/IapTU3alINY, BBITIOJIHSATh CTaH/IapTU3alINH,
cepTUHKAINH; TUTIOBBIEC 33Ja9H 10 | cepTH(HUKAINY;




HaXOJUTh B | U3MEpPEHUSIM u Ymenue
3aKOHax, nocaeayouei MOJIb30BATHCS
HaINpaBJIEHHBIX Ha | oOpaboTke METOIUYECKUMHU
oOecrieueHHe eJUHCTBA | PE3yJIbTaTOB, MHCTPYKIHSMH U
U3MepeHuit U | OLIEHUBATh PEKOMEHAAIUSIMU
HaJIeKaIlEero TEXHUYECKOe IpU TUIAHUPOBAHUU U
Ka4ecTBa NPOJYKIMH U | COCTOSHHE CPEACTB | NMPOBEICHUU
YCIIYT, MIOJIOKEHUS, | U3MEPEHUN HU3MEpEHU, npu
KacaroIuecs obpaboTke
KOHKpETHOU pe3yJIbTaTOB
MpeIMETHOH 00TacTu u HU3MEpEHNH;
CBOEH obnactu Ymenue
JIeSITeTIbHOCTH; OLICHUBATb
MOJIb30BATHCS MPUTOAHOCTh
COOTBETCTBYIOLUMHU TEXHUYECKOT 0
METOAUYECKUMHU cpeacTBa Juis
MHCTPYKIUSMH u U3MepeHni;
PEKOMEHAALUAMH TIPU Ymenune
IUTAHUPOBaHNHU u KannOpoBaTh
MPOBEICHUH OCHOBHBIC ~ CpEJICTBA
U3MEpEHUH, npu HU3MEpEHU.
o0OpaboTke
pe3ysIbTaToB
OJTHOKpATHBIX u
MHOT'OKpaTHBIX
HaOI0eHUH npu
HU3MEpPEHNH;
KaJauOpoBaTh
CpENCTBA U3MEPEHU;
MIOJTb30BATHCS
CIIPaBOYHOM
JUTEpPATypon u
TEXHUUYECKOH
JIOKyMEHTaLUEH,
npujaraeMomn K
CPeICTBaM H3MEpEHHUs
1 KOHTPOJIS.

Bnaneet HaBBIKAMU TIOMCKa | YMeETh pemaTh Bnanenue 90-100
HE00XO0TUMOH pa3nuYHbIe 3a7ayd | HaBBIKAMHM  ITOMCKa
CIIPaBOYHOM B obnactu | HEOOXOAMMOM
JUTEPaTypHI [0 | METPOJIOTHYECKOTO | CIIPAaBOYHOU u
COOTBETCTBYIOIINM WCCIIEIOBaHN, 3aKOHOJIATEIbHON
pasziesiaM METpPOJIOTHH, | KOHTPOJIS CBOWCTB M | JINTEPATYPHI o
CTaH/APTU3aINT U | XapaKTepUCTHK  C | COOTBETCTBYIOLINM
cepTH(UKanny; MIPUBJICYCHHEM paszenam

HaBbIKAMU TIOWCKA | CHPAaBOYHON U | METpPOJIOTHUH,
HEoOX0onMoi 3aKOHOJIATEIbHON CTaH/AapTU3AlNY;
HOPMaTUBHOM, 6a3wr, Bnanenue
3aKOHOIaTEIbHON YMETh HaBBIKAMH
nHpOpMaLNH, o0OpabaTbIBaTh HCIIOJIb30BaHUS
Kacaromencs: BONPOCOB | Pe3yIbTaThl JIIEMEHTOB
€JMHCTBA U3MEPEHUN U | U3MEPEHUI C | HOpPMAaTUBHOTO 51
obecrieueHns HCTIONB30BaHUEM 3aKOHOJIATEIILHOTO
Ka4yecTBa; MPaKTUYECKUX Xapakrepa B

HaBBIKAMHU HaBBIKOB, MPaKTUYECKOI
UCTIONBb30BaHUS NPUOOPETEHHBIX B | JEATEIHLHOCTH;
OTJENBHBIX JIEMEHTOB | XOJ€ y4eOHOTO Bnanenue
HOPMAaTHBHOTO U | mporuecca. METOJIMKaMHu BBIOOpa
3aKOHOJATEIBHOrO MOCIE0BATENBHOCTU
xapakTepa (o) MIPOBEICHUS
BOTIpOCAaM  €IMHCTBA 9KCIIEPUMEHTA,
U3MEepeHui 31 pacdera pe3yibTarta,

o0ecrieueHus




Ka4yecTna, B BBIUUCIICHUS
MPaKTUYECKOI HOTPEIIHOCTEH,
JIeSITeTIbHOCTH; Ymenue

METOAUKAMU MOJIb30BATHCS
BBIOOpa, TIOCTPOCHUS TEeXHUYECKOI
MOCJIEeI0BATENbHOCTU JIOKYMEHTallMl  Ha
MPOBENCHUS CPEICTBO U3MEPEHUSL.
HKCIIEPUMEHTA,
pacueTa  pesynbTaTa,
BBIYUCIIEHUS
MOTPEIIHOCTEMH,
OCHOBBIBAsICh Ha
METOAUYECKUX
UHCTPYKLUSAX,
PEKOMEHAAUSX.

HaBBIKAMU
UCTIONB30BaHUs
TEXHUYECKON
JIOKYMEHTAILIH Ha
CPEICTBO  HM3MEpEHHUs
pH pacuete
MOTPEIHOCTEN B
YCIOBHAX HW3MEpPEHUI],
OTIMYAIOIIUXCS oT
HOPMAaJIbHBIX.

I1K-10, 3Haer OCHOBHBIE IpaBwiia | Moxer Paszbupaercs B | 60-74
TOTOBHOCTh odopmiteHust nepecka3aTh U IIpaBUIIaxX
OpTraHU30BBIBAT KOHCTPYKTOPCKOW U | OOBSICHUTH odopmiteHHs
b TEXHUUYECKON y4eOHbIH KOHCTPYKTOPCKOH U
METPOJIOTHYECK JIOKYMEHTAIIH JUISL | JIEKI[MOHHBIHN TEeXHUYECKOil
oe obecrieyeHue MPOU3BOJICTBA MaTepHai ¢ JIOKYMEHTaLlUH,
MPOU3BOJICTBA MaTEpPHUAIIOB U U3EIHN | JOCTATOYHON 3HaeT OCHOBHBIE
MaTepHaIoB U 9JEKTPOHHON TEXHUKH; | CTENEHBIO HAYYHOM | HOpMAaTHBHEIE
n3genui OCHOBHBIE TOYHOCTH U JIOKYMEHTHI,
3IEeKTPOHHOI CTaHJapTBHI, HOJHOTBHIL, C perIaMeHTHPYIOLIHE
TEXHUKU TEXHUYECKHE YCIOBHA | MPUBEICHUEM MPOU3BOJCTBO

u JIpyrue | IpuMepoB n3JeIui
HOpPMAaTHBHEBIE MHKPORJIEKTPOHUKH;
JIOKYMEHTHI, 3Haer
perIaMeHTHPYIOLIHe OpraHU3aI[IOHHBIE
MIPOU3BOJICTBO OCHOBBI METPOJIOTHH,

MaTEepHaJIOB U H3IEITHN
9JIEKTPOHHON TEXHUKH;
OpTraHU3aI[OHHBIE
OCHOBBI METPOJIOTHH,
Kacarommecs
TIPOU3BOJICTBA B
obact
MHUKPOIJIEKTPOHUKH;
0053aHHOCTH
METPOJIOTHYECKOM
CITY>KOBI TIPEANPHUATHSA,
MPOU3BOJISILETO
n3aens MHKPO-,
HAHORJICKTPOHUKH;
OCHOBHBIE
TEXHHUYECKHE CPEJICTBA
N3MEpEHUH, KOTOPBIMU

MOJIB3YIOTCS npu
CANHHUYHOM,
MEJIKOCEpUIHHOM 51
cepuitHOM

TIPOM3BOJICTBE B

OCHOBHBIC
00513aHHOCTH
METPOJIOTHYECKON
CITYKOBI
HPEINPHATHS;

3HaeT OCHOBHBIC
CpelcTBa U3MEPEHU,

HCIIOJIb3YEMbIE B
MIPOU3BOJICTBE
MHKpPO- U
HAHODJICKTPOHHKH;
3Haer
[10CJIEI0OBATENHLHOCTD
KOHTPOJsI ~ KadyecTBa

T'OTOBBIX PI3IICJ'II/II71




MHKpPO- u

HaHOJJIEKTPOHUKE;

MOCJIE/I0BATENLHOC
Th KOHTpOJIS,

NPOBEICHUST  OLIGHKH
COOTBETCTBHSI T'OTOBBIX
U3IEIUA  PasIUYHBIM
HOPMaTHBHBIM
JIOKyMEHTaM.

Ymeer COCTaBIIATh B YMmeer pemartsb Ymeer 75-89
MPOCTEHWIINX CIIydasx | CTaHZAPTHBIC MOJTb30BAThCS
OTZIEJbHBIC JJIEMEHTHI | 3aJlaud, CBSI3aHHBIC | ITOJIOKEHUSIMU
KOHCTPYKTOPCKOH U | ¢ aHAJIM30M | CTaH/IapTOB,
TEXHUYECKOH HOpPMaTHBHOU TEXHHUYECKUX
JOKyMEHTallul  JUIsl | JIOKYMEHTaluH, perJIaMeHTOB,
MPOU3BOJICTBA o0cIyKMBaHHEM PEryIHpYIOIIX
MaTepuaaoB ¥ M3AEINH | mapka CPEACTB | MPOU3BOJICTBO
3JIEKTPOHHOHN TEXHHUKH; | M3MEPEHHH, MHKPO3JICKTPOHUKH;

PYKOBOJICTBOBAaTbC | KOHTPOJIEM ‘YMeeT BHIIONHATD
o MIOJIOKEHUSAMH | KauecTBa u3aenuil | GyHKIMM pabOTHHKA
CTaH/IapTOB, Ha  TIPOM3BOACTBE | METPOJIOTHYECKOH
TEXHUYECKUX W3ACIMH  MHUKPO-, | CIIy>KOBI
PErIIaMeHTOB, HAHOJIEKTPOHUKHU TPEANPUSITHS,
pETyIUpYOLINX OTHOCSIIUECS K
MIPOU3BOJICTBO 00cTy>KHBaHUIO
MaTepuanoB 1 U3AEIni napka CpPEACTB
3JIEKTPOHHOHN TEXHHKH; MU3MEpEHUi;

Ha MIPaKTHKE Ymeer
HCTIONIb30BATh HCTIONIb30BATh
OpTaHHU3aI[IOHHBIE TEXHHYECKHE
OCHOBBI  METPOJIOTHH, CpeAcTBa U3MEPEHUH,
KacaroIuecs JUIst KOHTPOJIS
MPOM3BOJICTBA B rapameTpoB u
obiacti Ka4gecTBa MPOJyKIMH
MHUKPOIJIEKTPOHUKH; B CepHiiHOM

YaCTHYHO MPOM3BOJICTBE
BBITIOJTHATD MHUKPOJIEKTPOHUKH
00513aHHOCTH
paboTHHKa
METPOJIOTHYECKOH

CITY>KOBI TIPS ATIPHUSTHS;
HCTIONB30BaTh
TeXHUUYECKHUE CPEICTBA
HU3MEpEeHU,
IIPUMEHACMBIC B
cepuitHOM
MIPOU3BOJICTBE
W3JIeH
MHUKPOIJIEKTPOHUKH;

OCYLICCTBJIATDH
KOHTPOJIb
XapaKTCPpUCTUK
T'OTOBBIX I/ISHCHI/Iﬁ Hu UXxX
COOTBCTCTBHUC
OCHOBHBIM
TTOJIOXKCHUSM




HOPMAaTUBHBIX

JIOKYMEHTOB.
Bnaneer HaBBLIKAMU Brnageer HaBbIKaMu YBepeHHO 90-100
COCTaBJICHUS penicHusA HCITONIB3YET
HEKOTOpBIX pasfienop | PA3/HUHBIX 3ajad, CTaHJapThl,
KOHCTPYKTOPCKOH U uHorAa TEXHHYECKHE
. HECTaHJapPTHBIX,
TEXHUIECKOH KOTOpie CBsi3aner ¢ | PETVIAMEHTEL H Ipyrue
MIOKYMEHTALMH  JUIS | pyveHeHHeM 1 HOPMaTHBHBIC
MPOM3BOJICTBA UHTepIperanueii JIOKyMEHTHI;
MaTepHalioB U U3CIHi | HOPMATUBHON Moxer 3aMEHUTH
AJIEKTPOHHOM TexHuKky; | AOKYMCHTAINH, B OTAEIBHBIX CIIydasx
HaBBIKAMHU CICHKCHICM 32 paboTHHKa
UCIIOJIb30BaHMs HALTICHALIHM METPOJIOTHYECKOH
TEXHUYECKUM
CTaH1apToB, cocTosHmeM mapka | CTYOBI
TEXHHUYECKUX CpENCTB MPEANpPUATHS B HETSX
PETJIaMEHTOB, N3MEpEHUi, obecrieueHus
PETYIHMPYIOMINX H3MCPCHUCM HaJJIC)KaIIeTro
TIPOM3BOJICTBO 11apaMeTpoB Ha COCTOSIHMS mapka
MaTepHatoB u m3emuii | 1POMEAYTOTHBIX CpPE/CTB U3MEPEHUH;
N JTanax u
3JEKTPOHHOU TEXHUKH; KOHTPOTIEM YmMmeer
OPraHH3ALHOHHBIM | gauecTha yike TIOJTb30BATHCS
u OCHOBAMH | rQTOBBIX M3JIENHIl pa3IUYHBIMU
METPOJIOTHH NP TPOM3BOACTBE | TEXHUYECKUMHU
IIPUMEHNATEILHO K | MHKpO-, CpeAcTBaMHU
IPOU3BOJCTBY HAHOBJCKTPOHNKA | yayepennii s
n3AeIni pELICHUsT IIHPOKOTO
MHKPOJICKTPOHHUKH; CIEKTpa
OTAETbHBIMHU M3MEPHUTEIBHBIX
HaBBIKAMHU Pa3IMYHBIX 3a71a4, BO3HUKAIOIIUX
pabOTHHUKOB IpU  TIPOU3BOJCTBE
METPOJIOTHYECKOM 563 (S 05051
CI1yKOBI TIPEIIPHUSITHS; MHUKPOIJIEKTPOHUKH;
HIMPOKUM Buageer
apCceHaNIoM METOJIaMH  KOHTPOJIS
TEXHHUYECKUX CPEICTB KauyecTBa  TOTOBBIX
U3MepeHuit I 5163 (SN0
pelIeHust  IIMPOKOTO MHUKPOJIEKTPOHUKH
CHEKTpa
M3MEpHUTENbHBIX 33/1a4,
BO3HUKAIOIIUX npu
MPOU3BOJICTBE
n3Jenui
MHUKPOIJIEKTPOHUKH;
npueMamu "
METOJIaMHU  KOHTPOJIS
XapaKTepUCTUK
TFOTOBBIX M3JEIUN U
COOTBETCTBHS ux
3as1BJICHHBIM HOPMaM.

IK-19, 3Haer CTPYKTYpy 3asiBKu | Moxer 3Haer ¢dopmy | 60-74
CIIOCOOHOCTB Ha 3allacHble JIeTaIM U | IepecKas3arh U 3asfBOK Ha 3aracHble
COCTaBJIATh pacxojHble 00BSCHUTH JIETAJIN U PacXOJHbIE
3asIBKU Ha MaTepualIbl; yueOHBIH Marepuaisl, MOBEPKY
3amacHble CTPYKTYpY 3asiBKH | JICKIMOHHBIH " KaJnOpOBKY
JeTann u Ha MIOBEPKY u | MaTepuai c anmnapaTypsl;
pacxonHble KannOpOBKy JIOCTaTOYHOU 3HaeT aJropUTMBI
Marepuaibl,  a anmnaparypsl; CTEIICHBIO HAYYHOH | MPOBEpPKH padOThl H




TaKKe
MOBEPKY
KanuOpoBKY
annapaTypsl

Ha
nu

HOCJIEA0BATEIBHOC
Tb IIPOBEICHUS
JIUaTHOCTHKHU u
CaMOCTOATEIIBHOI
KaJInOpOBKU
OTHOCUTEJILHO
HECITOKHBIX
YCTpOICTB;
MOCJIEI0BATENBHOC
Tb MPOBENCHUS
JUArHOCTUKHU u
BBISIBIICHUS
HEHCIIPABHBIX JeTaleH,
Y3I0B B OTHOCHUTEIIBHO
HECIIOKHBIX
YCTPOMICTBAX,

MOPHUTOHBIX K PEMOHTY
B pabOYUX YCIIOBUSX;

posib
METPOJIOTHYECKO#H
CITyKObI TIPEIIPUITHS
31 00513aHHOCTH
Ka)KJI0r0 w3 ee
PabOTHHKOB,

poib
rOCYJIapCTBEHHBIX
IICHTPOB
CTaHJIapTH3AIMH u
METPOJIOTHH B
obecrieueHuu

CIANHCTBA H3MepeHHI7[.

TOYHOCTH U
HOJHOTSHL, C
MPUBEICHUEM
IIPUMEPOB

KaJnOpOBKH
OTHOCUTEIILHO
HECJI0XKHBIX
YCTPOIHCTB;

3HaerT, KakK
BBISIBUTH
MPEATION0KUTETHHO
HEUCIPaBHbIN y3€l B
OTHOCHTEIIFHO
HECTI0XKHBIX
YCTpOICTBaX;

3Haer  QyHKOAU
METPOJIOTHUECKON
CITy>KOBI
NPEATIPUATHS "
LIEHTPOB
CTaH/JapTH3aluu U
METPOJIOTHH

YMmeer

COCTaBJIATh 3asBKU
Ha 3alacHble JeTanu U
pacxoHbIe
MaTepHasl;
COCTaBIIATh 3asBKU
Ha MOBEPKY u
KaJTHOPOBKY
anmnapaTypsl;
CaMOCTOSATEIIHHO
KaTnOpoBaTh
OTHOCHUTEIJIFHO
HECIIOKHBIE
YCTpOICTBa;
CaMOCTOSTENIFHO
BBISIBJISITh
HEWCIIPABHBIE ETaNH,
y3JIbl B OTHOCHTEIILHO
HECJI0XKHBIX
YCTPOUCTBAX,
MPUTOJTHBIX K PEMOHTY
B pabOYMX YCIIOBHUSX;
BBITIOJIHSATD
0053aHHOCTH
paboTHUKA
METPOJIOTMYECKON
CITY>KOBI TIPEATIPHUSATHS;
MIOJIF30BATHCS
yCIyramu LICHTPOB

Ymeer creauts 3a
COCTOSTHHEM MapKa
TEXHUYECKUX
CpEJICTB,
MPOU3BOIUTH
MPOBEPKY
paboTOCOCOOHOCT
U, yMeeT
COCTaBISIT 3asBKH
Ha 3amacHbie
JIETAJIN, PACXO/HbIC
MaTepuallbl,
MOBEPKY U
KaJTHOPOBKY

YMeer cocTaBUTH
MPOCThIE 3asBKU Ha
3aIlacHbIe JIeTany,
pacxoHbIE
MaTepHalibl, MOBEPKY
u KaJTHOPOBKY
anmnapaTypsl;

Ymeer
CaMOCTOSATEIHHO
JIMarHOCTHPOBATH
BBISBIISITH
HEHCITIPaBHbIE Y37IBI B
OTHOCHTEIIEHO
HECIIOKHBIX
YCTpOMCTBAX;

Ywmeer
MOJIb30BATHCS
ycIyraMd  LEHTPOB
CTaHJApTU3AlUU U
METPOJIOTUH

75-89




CTaHJapTHU3alunu nu

Pa3siIMYHBIX 3asBOK Ha

CPEICTB, BOBPEMS

COCTaBJIACT 3a4BKH Ha

MOBEPKY U KaJHOPOBKY MIOBEPKY "
ALTADATYDAL: COCTABISACT 3ABKH | o
PaTyprL, Ha 3aI19acTH, POBKY

HaBBIKAMU PaCXOHbIE anmaparypsl;
KaJIMOpOBKU MaTepHaIbI, Bnaneer
Pa3IMYHBIX YCTPOKMCTB, | MOBEPKY H 6a30BBIMH HaBBIKAMU
AJIsT KOTOPBIX MOXKHO KaJIH6p0BKy JUAarHoCTUKU u
OpPOBOMUTH  JaHHyro | alaparypel, PEMOHTa Ha YPOBHE

raHU30BbIBACT
nporeaypy B paboumx | OPTAHHM3OBBIBAC OTHEIbHBIX y3JI0B
B3aUMOo/IeiicTBHE C
YCIIOBUSIX; OTHOCHTEIIFHO
LEHTPOM

HavalbHBIMA cranmapTHamun u | HECTOMKHBIX
HaBBIKAMHU METPOIOTHH YCTPOIHCTB,
CaMOCTOSTEIIEHOTO MPUTOJTHBIX K
peMOHTa pEeMOHTY B paboumx
OTHOCHUTEIIEHO YCIIOBUSAX;
HECJIOKHBIX Bnaneer
YCTPOMCTB, HaBbIKAMU PabOTHI ¢
MPUTOHBIX K PEMOHTY HEHTPaMH
B pabOYMX YCIIOBHUSX; CTaH/MApTH3alMN U

HaBbIKAMHU METPOJIOTHH JuIst
paboTHHKa MIOBEPKH CpenCTB
METPOJOTrHUECKON U3MepeHuit

CITYy>KOBI TIPEATIPHUSATHS;

HaBbIKaMHU
OpraHu3anuu
BSaHMOﬂeﬁCTBHﬂ C
HOeHTpaMu1
CTaHAapTHU3allun u
METPOJIOTUU B YaCTU
TMMOBEPKU CJIOKHBIX

CpEJICTB U3BMEPEHMUII.

METPOJIOTHH JIST
MPOBEJCHUS
KaJIMOPOBKH U TIOBEPKHU
OTHOCHUTEIILHO
CJIOYKHBIX CpencTB
U3MEPEHUH.

Braneer HaBBIKAMU OmnepaTHBHO VYBepeHHO 90-100
COCTaBJICHUS PONU3BOIUT BJaJeeT  HaBBIKAMU
pasIMYHBIX 3asBOK Ha | AMArHOCTHKY, COCTaBJIEHUS
samacHple getamn  wu | LPOPOPKY Pa3IMYHbIX 3a51BOK Ha

TEXHUYECKOTO
pacxonHble COCTOAHHA, 3amacHble JeTald u
MaTepHalIbl; paGoTocrocobHocT | PACXOHEIC
HaBbIKaAMH U BCEX MaTEpHraIbl;
COCTaBJICHUS TNOAKOHTPOJIbHBIX OHepaTI/IBHO
TEXHUYECKUX

MeToanveckue peKOMEHIAlMU, ONpeae/Alne NPoueaypPbl OlleHUBAHUS
pe3yJIbTATOB OCBOCHM S AW CIIUTIIMHbI

TeKyI]_[aﬂ arrecrauud CTyACHTOB
TeKymaﬂ arrecranuda CTYACHTOB II0 JUCHHUIIIMHC ((MeTpOJ'IOFI/ILICCKOG

oOecriedueHuEe MPOU3BOJICTBA MATEPUATIOB M M3JCIUN JJICKTPOHHOM TEXHUKH




MIPOBOJUTCS B COOTBETCTBUU C JIOKAJbHBIMA HOpPMAaTHBHBIMU akTamu J[BOY wu
SIBIISIETCST 0053aTEITHHOM.

Texymrast arrecranus mo gucruiuimHe «MeTposiorndeckoe oOecTieUeHHe
MIPOM3BOJICTBA MATEPHAJIOB W W3ACIUN DJICKTPOHHOW TEXHUKW» IMPOBOIUTCS B
dbopme 3amuThl 1a00paTOPHBIX PadOT MO OIEHUBAHUIO (DAKTUYECKUX PE3YIHTATOB
oOyueHus CTyAeHTOB. OCYIIECTBISIETCS BEAYIIUM IPEOIaBaTeIIeM.

OObeKkTamMu OTICHUBAHWSI BHICTYTIAIOT:

- y4eOHas IUCHIUIUIMHA (AaKTUBHOCTh HA 3aHITHSAX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3JIMYHBIX BUJIOB 33JJaHUM, TIOCEIIAeMOCTh BCEX BUOB 3aHATUU IO
aTTeCTyeMOM JUCITUIUIMHE);

- YpPOBEHb OBJIQJICHUS TMPAKTUYECCKUMH YMCHUSMH W HaBBIKAMHU TI0 BCEM
BUJIaM y4eOHOM paboThI;

- pe3yabTaThl CAMOCTOSITEIBHON paOOTHI.

OrneHrBaHWE PE3yJbTATOB OCBOCHHS JTUCIUIUIMHBI Ha JTale TEKyIen
aTTeCTallMM TPOBOJUTCS B COOTBETCTBHUM C UCIOJIb3YEMbIMU OIICHOYHBIMU

CPEACTBAMH U KPUTEPHUSAMH.

Kpurtepuu oieHKH 0TYETOB MO0 JIA00PATOPHBIM padoTam

OueHuBaHve  3amMTBl  J1AOOPATOPHOM  pabOThl  MPOBOAMTCS  MpHU
IPEJICTaBICHUH OTYETa B JIEKTPOHHOM WJIM MEYaTHOM BHJIE, MO JBYXOaJIbHON
HIKaJe: «3a4TEHO», «HE 3aUTEHOY.

OreHKa «3a4TEHOY BBICTABIISETCS CTYJIEHTY, €CJIM OH MPECTABIISAET K 3alUTe
oTdyeT ™Mo JabopaTtopHOil paboTe, YAOBIETBOPSIOMUNA TpeOOBAaHUSAM  TIO
MOCTABJICHHBIM 3aJJaHUSIM, 0 O(POPMIIEHHIO, TEMOHCTPUPYET BIlaJICHUE METOJIaMU
U TIpYeMaMu TEOPETUYECKUX U/UITU MPAKTUYECKUX ACTIEKTOB PaOOTHI.

OuneHka «HE 3a4TE€HO» BBICTABISCTCA CTYACHTY, €CIIM OH HE BJaJeeT
METOJIaMU M MPHUEMaMH TEOPETHYECKUX /WM MPAKTHUECKUX acCIEeKTOB paboTHl,
JIOTIyCKaeT CyILIECTBEHHble OMmMOKM B paboTe, TMpEACTaBIsIeT OT4YET C

CYmECCTBCHHBIMHA OTKIIOHCHUAMU OT IIPpaBHUJI O(l)OpMJ'ICHI/ISI ITMCBbMCHHBIX pa60T.



Kpurtepuu olileHKH KOHTPOJIBLHBIX PadoT

- 100-86 6amnoB («OTIAMYHO») — €CIM OTBET IMOKAa3bIBACT TIIyOOKOE M
CHUCTEMAaTUYECKOEC 3HAaHWE BCETO TPOTPAMMHOTO MaTepuania | CTPYKTYPHI
KOHKPETHOT'O BOIIPOCA, a TAK)KE OCHOBHOTO COJAEP)KaHUS M HOBAIMI JIEKIIHOHHOTO
Kypca 1O CpaBHEHUIO ¢ YyueOHOW suteparypoil. CTyAeHT JI€MOHCTPUPYET
OTYETIIMBOE U CBOOOJHOE BIIAJICHUE KOHIENTYaIhbHO-TTOHITHIHBIM aIapaToM,
HAyYHBIM SI3bIKOM U TEPMHUHOJIOTUEN COOTBETCTBYIOLIEH HAy4YHOH 001acTH. 3HAaHUE
OCHOBHOW JIUTEPATypbl M 3HAKOMCTBO C JIOMOJHUTEIHLHO PEKOMEHO0BAHHOM
autepaTypoil. JIornuecku KOppeKTHOE U yOeIUTENbHOE U3JI0KEHHE OTBETA.

- 85-76 OamioB («XOpOIIO») — 3HAHWE Y3JOBBIX MPOOJIEM MPOrpaMMBI U
OCHOBHOTO  COJAEpKaHMsI ~ JIEKLMOHHOTO  Kypca; yMEHHE  I0JIb30BaThCs
KOHIIENTYaTbHO-TIOHATUWHBIM aIlllapaToM B MPOIIECcCe aHAIM3a OCHOBHBIX TPOOIeM
B paMKax JJaHHOUM TE€Mbl; 3HAaHHUE BaXXHEHUIINX PabOT U3 CMHCKAa PEKOMEHI0BAaHHOU
auTeparypsl. B 1enoM Joruuecku KOPpEeKTHOe, HO HE BcCerja TOYHOE U
apryMEHTHPOBAHHOE M3JI0KECHHE OTBETA.

- 75-61 Gamn («ymOBIETBOPUTEIBHO») — (PparMEeHTHBIC, MOBEPXHOCTHBIC
3HAHWS BAXKHEWIIMX pa3esioB MPOrpaMMbI M CONEp)KaHWs JEKIIMOHHOTO Kypca;
3aTPYJHEHHS C UCIIOJIb30BAHUEM HAyUHO-TIOHSATUITHOTO anmnapara u TepMHUHOJIOTUN
y4eOHOM TUCUUIIIUHBI; HETIOJTHOE 3HAKOMCTBO C PEKOMEHOBAaHHOM JIMTEPATypPOH;
YaCTUYHBIC 3aTPYJHCHHUS C BBIOJHCHHEM TIPEIYCMOTPEHHBIX MPOrPaMMOn
3aJlaHul; CTPEMJICHUE JIOTHYECKH OMPENEICHHO M TOCIEAOBATEIIbHO H3JI0XKHTh
OTBET.

- 60-50 6annoB («HEYIOBIETBOPUTEILHOY» ) — HE3HAHUE, TNOO OTPHIBOYHOE
MIPE/ICTABIICHUE O JIAaHHOM Mpo0JeMe B paMKaxX yu4eOHO-TIPOrPaMMHOTO MaTepHaa;
HEYMCHHUE UCIIOJIb30BaTh MOHATHUHHBIA aIapaT; OTCYTCTBHE JIOTHUECKOW CBSI3H B
OTBETE.

[Ipu mosydeHUM OICHKU «HEYAOBIETBOPUTEIHHO» CTYACHTY HEOOXOIUMO

nepenucaTh KOHTPOJIbHYIO paboTy JjIsl TIOJTyYeHHUsl J0IMycKa K 3k3ameHy. OneHku



«COTIIMYHO», «XOPOoIIO», «YIJOBJICTBOPHUTCIHLHO)» HCIPABIAIOTCA II0 KCIAHHIO
CTyACHTA IIO COIIaCOBAHHIO C BCAYIIHMM IIPCIIOAABATCIICM MW YYHUTBIBAIOTCA Ha
9K3aMCHC IIpH Pa3pClICHUN CIIOPHBIX BOIIPOCOB, CBA3AHHBIX C OIIPCACICHUCM

UTOTrOBOM OICHKH IIO IMPCAMCTY.

IIpomexyToyHas aTTeCTALUA CTYACHTOB

[TpomexyTouHas aTTecTalus CTYJIEHTOB o JTVCLUTLINHE
«Mertposiornueckoe Oo0OecredyeHue MPOU3BOJACTBA MATEPHAIOB W M3IEIHM
DJIEKTPOHHOM  TEXHUKHW» IIPOBOAUTCS B  COOTBETCTBUM C  JIOKAJIbHBIMU
HOpMaTUBHBIMU akTamMu JIBDY u siBnsiercs 00s13aTeIbHOM.

[IpomexyTounast arrectansi 1O  JAUCHUAIUIMHE — «MeTponoruueckoe
oOecrieyeHrue TMPOU3BOJICTBA MATEPUATIOB W M3JEIUN DJICKTPOHHOU TEXHUKHU)
MPOBOAUTCS B BUJIE IK3aMeHa, (hopMa K3aMeHa — «yCTHBIN orpoc B (popMe OTBETOB
Ha BOIIPOCKI», «IPAKTUYECKHUE 3aJaHus IO TUIIaM». JIomyCcK K 3K3aMeHY BO3MOKEH

TOJIBKO ITOCJIC 3allMTHI OTYCTOB 110 BCCM Ha60paTOpHBIM pa60TaM KypcCa.

Kputepuu BoicTaB/IeHUs OLIEHKH CTYAEHTY HA dK3aMeHe MO0 AUCHHUILINHE
«MeTpoJioruyeckoe oOecmeyeHne TMPOM3BOACTBA MATEPHAJOB H W3AeJHid

JIEKTPOHHOM TEXHUKH»:

bamnei(peit | Onenka(cranna | TpeboBaHus k chopMUPOBAHHBIM KOMIIETEHITUAM
TUHTOBOM | pTHas)
OLIEHKN)

86 -100 «OTIUYHO) OrneHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, €CITU OH ITyOOKO U
MPOYHO YCBOWJI MPOTPAMMHBEIN MaTepual, HCUYEPITBIBAIOIIE,
MOCIIEZI0BATEIbHO, YETKO U JIOTUYECKH CTPOWHO €ro H3jaraer,
yMEET TECHO YBS3bIBaTh TCOPHIO C MPAKTHUKOW, CBOOOJHO
CIpAaBISETCS C 3aJadyaMH, BOIPOCAMH M JPYTUMH BHUAaMU
MPUMEHCHHSI 3HAHUH, MPUYEM HE 3aTPYIAHSCTCS C OTBETOM IIPH
BUJIOM3MEHEHUH 3aJaHHii, HCIIOJIb3yeT B OTBETE MaTepual
MOHOTpaUUECKOW JHUTEPATyphl, NPABIWIHBHO OOOCHOBBIBAET
MPUHATOE pEIICHUe, BIaJeeT PAa3HOCTOPOHHHMHU HAaBBIKAMHU H
MPUEMaMH BBITIOJTHEHUS MIPAKTHYSCKUX 3a/1a4.

76 -85 «XOPOIIO» OneHKa «XOpOLIO» BBICTABISIETCS CTYAEHTY, €CIU OH TBEPJIO
3HAaeT MaTepuaj, TPaMOTHO M MO CYLIECTBY M3JIaraeT ero, He
JIOTyCKasi CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPAaBUJILHO TPUMEHSET TEOPETUYECKHUE TIOJOXKEHHS TPH




peIICHUHN MPAKTHUICCKUX BOIIPOCOB )41 3aaad, BJIaCCT
H606XOI[I/IMBIMI/I HaBbIKaMU WU IPpUEMaMH WX BBIIIOJIHCHUA.
61 -75 «ynoBieTBOpUT | OneHKa «yIO0BIETBOPUTEIILHO» BBICTABISAETCA CTYIEHTY, €CIU
CJIBHO)» OH UMCECT 3HAHUSA TOJBKO OCHOBHOI'O MAarcpuajia, HO HC YCBOUJI
€ro HeTaﬂeﬁ, AOITYCKACT HETOYHOCTH, HEOO0CTAaTOYHO
MpaBUjbHbIE  (OPMYJIUPOBKHM,  HAPYIICHHS  JIOTHYECKOM
MOCJICA0BATCIIbHOCTU B U3JIOKCHUN NIPOIpaMMHOI0 MaTrcpurajia,
HUCIIBITBIBACT 3aTPYAHCHHA IIPU BBIIOJHCHUHW IMPAKTHYCCKUX
pabor.
0-60 «He OlleHKa «HEYJIOBJICTBOPUTEIIHLHO» BBICTABIISETCS CTYJCHTY,
YAOBJIETBOPUTE | KOTOPBIA HE 3HAET 3HAUYUTEIBHOM YacTHU IMPOrPAMMHOIO «HE
JIBHO» Marcpuraia, J0IMyCKacT CYIICCTBECHHEBIC OH_II/I6KI/I, HEYBCPCHHO, C
OONBIIMMH 3aTPYTHEHUSAMH BBITIOJIHSIET MPAKTHUECKUE PAOOTHI.
Kaxk ImpaBujio, OLCHKa «HCYHOBJICTBOPUTCIIBHO»
CHCYAOBJICTBOPUTCIIBLHO» CTAaBHUTCA CTYACHTAM, KOTOPBLIC HC
MOTYT HPpOAOJIZKUTD O6y‘lCHI/IC oe3 JOITOJIHUTCIIbHBIX 3aHATHIH 110
COOTBETCTBYIOLIEH TUCIUILINHE.
OueHovHbIE CpeACTBA sl IPOMEKYTOYHOM aTTecTAlUU
Bomnpocsl k 3k3aMeny
1.  Metposorus (onpeneneHue). 3aaaun, peruiaeMble METPOIOTHUEH.
2. ®wusnyeckas BenuuuHA. 3HaUYCHNE (PU3UICCKON BEITMYNHEI.
3. CucrteMHbIC 1 BHECUCTEMHBIC CIMHUIIBI (PU3MUCCKUX BEITUYHH.
4. KaugectBo. CocTaBisIoONINE KAYECTBA.
5. be3omacHOCTh MPOAYKIHMH, TMPOILECCOB TMPOU3BOICTBA, XpaHCHHUS,

peanu3aiuu, SKCIuTyaTaluy, YTUIu3anuy u T.1. (onpenenenue). JKu3HEeHHbIN UK

POIYKIIHH.

6. [lonsTue obecrneueHus eTMHCTBA U3MepeHus. J[Ba yciioBust o0ecneueHus
€IMHCTBA U3MEPECHHUSL.

7. H3mepenune. CxeMa 3JIEMEHTOB, YYaCTBYIOIIMX B U3MEPEHHH.

8. Krnaccudukarms usmMepeHuu.

9. XapakTepuCTUKH U3MEPECHUII.

10. CpencrtBa uzmepenuii. Kimaccudukamus cpecTB U3MEpEeHHIA.




11. Knaccudukauuss  CpeACTB  U3MEPEHUH MO  KOHCTPYKTHBHOMY
UCITOJIHEHHUIO.

12. Kmaccudukamuss CpeACTB  H3MEPEHUH MO  METPOJOTHIECKOMY
HA3HAYCHUIO.

13. Anroputm 00pabOTKH pe3yJbTaTOB MHOTOKPATHBIX HM3MEPEHUN TpHU
HAJIMYUH CITyYalHBIX MOTPEUTHOCTEHN (CUCTEMAaTHUYECKHUE MOTPEIIHOCTH YUTEHBI).

14. AnroputM 00paGOTKH pe3yJbTaTOB MHOTOKPATHBIX M3MEPEHUM IpHU
HAJIMYUHU CIYYalHBIX U TPYyOBIX MOTPEIIHOCTEeH (CHCTeMaTH4YeCKHe MOTPEIIHOCTH
YUTEHBI).

15. TorpeumHocts n3mepenus. Knaccuduxanus norpemHocTeil.

16. Crangaptuzanusa.  llenu, npuHnunel, GyHKOUE W 334344
CTaHapTU3AIIHH.

17. TlpaBoBas 0a3a cTaHIapTU3ALMH.

18. OO®BekT craHmapTH3aIi. Pe3yapTaT CTaH apTH3AIIHH.

19. Meroabl cTanAapTU3AIUY.

20. HopwmatuBHBII TOKyMeHT. BUapl HOpPMAaTUBHBIX JOKYMEHTOB.

21. MexayHapOoHbIE CTaHIAPTHI.

22. Pa3paboTka u mprMEHEHHE CTaH1apTOB.

23. Pabora ¢ Ykazatenem ['ocymapcTBeHHBIX cTaHIapTOB PD.

24. Tepmun "Onepexaroriasi CTaHAapTU3AIM".

25. [lonstue "IlonTBepkaeHNUE COOTBETCTBHS .

26. Ceptudukarnus. Buasl ceptudukamm.

27. YdactHuku ceptudukanmu. O0sS3aHHOCTH YYaCTHUKOB CepTUDUKAIUY.

28. IlpaBoBas 6a3a cepTuUKaLNU B 00JIACTH HAHOTEXHOJOTUH.

29. Cucrema ceprtudukanud B 00JacCTH TIOKapHOW OE30MacHOCTH B
Poccuiickon @enepanum.

30. CxeMbl MOATBEPKACHUS COOTBETCTBHUS MIPOAYKIIMH U YCIYT.

31. TlpaBwia u MOPSIIOK MPOBEACHUS CEPTUPUKAIUN TTPOTYKIIUHA U YCIIYT.

32. CeptudukaT COOTBETCTBHUS.

33. 3HaK COOTBETCTBHUSI.



34. Axkpenurtanus. [lopsnok akkpeauTalMyd OpraHoB MO cepTU(dUKAIUU U
UCIIBITATENIbHBIX JTA0OPATOPUIA.

35. Knaccudukarus cpenacts wm3MmepeHuit. Cucrema BOCIPOW3BEIACHUS
eAnHUI] (PU3UYECKUX BEIMUUH. DTanoHHas 0a3a Poccun. 'ocynapcTBeHHas cucrema
oOecrieueHuns: €AMHCTBA U3MEPEHUIA.

36. Ilousatue ¢Qusmueckoit BenuuuHbl. [loHSATHE O cucTeMe (GU3NYECKUX
BeqnunH. [IpuHIMIBI  mOCTpoeHUs MEXIyHAapOIHOW  CHCTEMBI  EAWHUII.
[IpenmymecTBa MexayHapOIHON CUCTEMBI €IMHHIL.

37. Bunel uzmepenuii. Metonbl usmepenuil. [loHsiTue TOUHOCTH U3MEpPEHUH.
OcHOBBI OOecrieueHus €AMHCTBA H3MEpPEHUIl. DTallOHbl €IMHULl (U3UYECKUX
BEJIUYMH.

38. OcHOBHbIE THUNBI IIKAJl H3MEPEHUN: HEMETPUUECKHE, METPUUYECKUE U
abcomoTHple  mKainbl. CpaBHUTENbHBIA aHaNMM3 MIKal u3MepeHuid. [lkabr
norapudmuyeckas u ouopuzudeckas.

39. Ilonsatue o morpemHocTu u3MepeHuil. Knaccudukanus norpemHocten
u3MepeHus. CUcTeMaTH4eCKUuEe MOrpemHoCTU. VCKitoueHne CcucTeMaTuyecKux
IIOrPETHOCTEN.

40. CaygaitHple morpemrHocTd. PacmpeneneHuss cioydyallHBIX — BEIWYHH.
YucnoBble XapaKTEPUCTUKH CIIyYalHbBIX BETUYUH. MOMEHTHI ClIy4allHbIX BEJINYMH.
AcuMMeTpus U SKCLECC.

41. Tlpumepsl 3aKOHOB pacHpeleneHus] CIAy4yalHbIX BEIWYUH. 3aKOoH
HOPMAJIBHOTO pacnpeneneHus. PaBHoMepHoe pacrpenenieHre. 3akoH CUMIICOHa.

42. ToyeuHble OIIEHKH MapaMETPOB paCHpPEeICHUs CIyYalHbIX BEIUYHUH U
OTKJIOHEHUU. THTepBaibHbIE OIIEHKHA YUCIIOBBIX XapaKTEPUCTHK.

43. OOGHapyx)eHre U UCKITI0YeHHUE TpyObIX orpenHocteit. Kputepun rpyosix
norpentHoctei: kpurepuu ['pe6oca (Cmupnosa), Lllapase, [1loBenn, ukcona.

44. Kpurtepuu s UCKIIOYEHUS CUCTEMAaTHYECKUX MOorpemHocTel. Meron
MOCJIEIOBATEIBHBIX pa3HOCTe (kputepuit A06e). KomOuHaTtopHBIE KpUTEpUH.

Hckirouenrne cucTeMaTuyeCKOu MOrPEMTHOCTH.



45. V3mepeHuss ¢ OAHOKpaTHbIMU HaOmogaeHusiMu. OOpaboTka MPsSIMBIX
MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHU.

46. OOpaboTka pe3yJbTaTOB HEPABHOTOYHBIX wu3MepeHuit. (OOpaboTka
pe3ynbTaTOB KOCBEHHBIX M3MepeHHi. Kputepuit HUYTOKHBIX MOTPEUTHOCTEH.

47. O6paboTKka pe3yJabTaTOB COBMECTHBIX M COBOKYIHBIX HW3MEpPEHHUH.
O6paboTka pe3ynbTaTOB JUHAMUYECKUX U3MEPEHUH.

48. Knaccudukanus aHaJIOrOBBIX HU3MEPUTEIBHBIX MPUOOPOB. AHAIOTOBbHIE
NEpPBUYHBIE HM3MEpUTEIbHBIE MpeoOpa3oBaTenu. MexaHMYecKHe TEepBUYHbBIC
npeoOpa3oBaTesy.

49. ITneBMaTHuUeCKHEe IEpBUYHBIE TpeoOpa3oBarean. OnTUuyecKue NepBUUHbIE
npeobpaszoBareny. DIESKTPHUUECKHUE TEPBUUHBIE PeoOpa3oBaTely.

50. AHnanoroBsle MoKa3blBaloLue NTPUOOPHI. AHAJIOTOBBIE PETUCTPUPYIOIINE
PUOOPBHI.

51. O6mume BOMPOCHI HM3MEPEHUN HEINEKTPUUECKUX BenuuuH. OO0ume
CBOMCTBa M  Kiaccupukauus  npeoOpazoBareneil.  DJIEKTPOMarHUTHBIE
U3MEpHUTENbHbIC TpeoOpa3oBarenu. TemIoBbe H3MEPUTEIbHBIE TPEOOPA30BATEIH.

52. O6nactu n3MepeHus BpeMeHU. BennuuHbl, € TMHUIIBI U ATATIOHBI BPEMEHU.
Cucrembl u3MepeHHs] BpeMeHH. Mepbl BpeMeHH, OCHOBAHHBIE Ha TPUHIUIIE
KojeOanuii. Mepbsl BpemMeHM C KosieOaTeiabHOM cuctemoil. Mepbl BpemeHu 0Oe3
K0J1e0aTEeIbHON CUCTEMBI.

53. Tlpubopsl nnsi u3MepeHus BpeMeHH. MexaHudeckue MpHOOpHl s
U3MEpPeHUs] BpeMeHU. MeXaHU4eCKHe 4achl C COOCTBEHHONW MEXaHHYECKOW MEPOH.
DnexTpuyecKrue NpubOopsl Uil U3MEPEHUSI BPEMEHH.

54. Mexanudeckne CpeacTBa wu3MepeHus AnuH. ONTHKO-MEXaHWYEeCKHUe
cpenctBa uaMepenus JuMH. CpeacTBa W MeTONbl U3MepeHus: yrioB. I[Ipubopsr
aKTUBHOTO KOHTPOJISI.

55. ITneBmarnueckue MpuOOPHI A JUHEHHBIX H3MepeHuil. VHIyKTUBHbIE
npudopsl. EMkocTHBIE TpubOpHL. [IpriMeHeHe TEXHUUECKOT 0 3peHUs Il KOHTPOJIS

reOMCTPHUYCCKUX XapPaKTCPUCTHUK.



56. CpencrtBa u3MepeHuil MexaHn4eckux BeauurH. OO1ue moioKeHus.
[TpuHIUTIBI U3MEPEHUST MEXaHUYEeCKUX BeIMUUH. CHCTEMbl U3BMEPEHHUS MACCHI,
cwitbl U paBnenwus. [IpeobpazoBatenu mace. [IpeoOpa3zoBatenu CHIIHL.
[IpeoOpazoBaresnu 1aBieHUS.

57. Tlpubopsl i U3MEpPEHUsI MacChl, CHIIbI U JaBJICHUA. PpIuakHbIe BECHI.
Panunonzotonusie Bechl. [Ipy>KMHHBIE U MOPIIHEBBIE BECHI. DIEKTPOHHBIE BECHI.
Toprosbie BeCHI.

58. HM3mepeHue KpyTAmux MOMEHTOB. M3MepeHne yrioBeIX CKOPOCTEH.
M3mepenne pacxoa U YpOBHSI.

59. CpenctBa m3MepeHHM TeMmmepatrypbl. MexayHapoHas TeMIiepaTypHast
mkana. Cxembl HOpuOOPOB I U3MEpPEHUs TeMIlepaTypbel. MexaHUdeckue
KOHTaKTHBIE  TEPMOMETpPBL.  MeTajulMuyeckue  TEPMOMETPBl  PACIIUPEHUS.
KuaKOCTHBIE CTEKISTHHBIE TEPMOMETPHI.

60. KoHTakTHBIE METOMIBI U CPEACTBA U3MEPEHHH TeMIepaTyphl. TepMoMeTpsI
conpotusieHus. Tepmonapsl. Tepmuctopsl. HTErpanbHbIE NOIYTIPOBOJHUKOBBIE
JATYHUKH.

61. beckOoHTaKTHBIE METOJABI M CPEJICTBA HM3MEPEHUH  TEeMIIeparyp.
Onruyeckoe uznyuenue. Y crporcrso MK-tepmomeTpa.

62. CpencTBa U3BMEpPEHHI PICKTPUUECKUAX BEIUINH. DIIEKTPUICCKHE
U3MEpUTENIbHbIE TPUOOPHI U CUCTEMBI.

63. DnekTpoMexaHWYeCKHe H3MEPUTEIbHBIC IPUOOPHI.
TepMoniiekTpuuecKkre U3MepuTeIbHbIE TPUOOPHI.

64. DnekTpoMexaHHUYeCKHEe W3MEPUTENbHbIE MPUOOPHI MPSIMOTO JCUCTBUS.
OCHOBBI ~ TEOpMM U  KOHCTPYKIMM  NOpUOOpPOB  MPSIMOTO  JEHCTBUS.
MaruurosnekTpruieckue mpuOopsl.

65. MarHuTo’JeKTpUYeCKue  rajibBaHOMETPbl.  MAarHUTORJIEKTPUUECKUE
npuoOOpPHI ¢ TpeoOdpa3zoBaTEIIMU.

66. DnekTpoMarHUTHBIC IpUOOPHI. DNEeKTPOIMHAMUYECKHE u
beppoanHamMuyeckue nmpuoOophl. DJIEKTpocTaTHuecKue mpudbopbl. MHAYKIIMOHHBIE

PUOOPHI.



67. LudpoBbie 1 JIEKTPOHHBIC U3MEPUTEIIbHBIC TPUOOPHI U
npeodpazoBarenu. Knaccudukarus nudpoBsix npudopos. Ludpoananorossie u
aHaJIoro-1u(poBbIEC MIPEOOPa30BaATEIH.

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

69. CpenctBa BH3yaJlbHOTO  OTOOpaXKEHHWS, BBIBOJAA M pETUCTpalus
pe3ynpTaToB H3MepeHuid. OTtoOpakeHue pe3yJabTaTOB H3MEPEHUN MEAJIEHHO
U3MEHAIOIIMXCS  BEJIWYMH. BusyanpHoe oToOpakeHHME BEIMYMH, OBICTPO
U3MEHAIOIUXCS BO BpeMeHU. OToOpaxkeHne Hu(ppoBbIX JaHHBIX.

70. OtobpaxkeHHEe TUCKPETHBIX CUTHAJIOB, TMPEACTABICHHBIX B HHU(PPOBOIi
¢dopme, npu nomoum ocumiorpada. TexHuueckue cpeacTsa A rpaduyeckoit
pPETUCTpAllMA AHAJIIOTOBBIX JJIEKTPUYECKUX BeMMYWH. Peructpanus IUPpPOBBIX

JTAaHHBIX U3MEPEHUN.

Tunbi IK3AaMECHAIIMOHHBbIX 3a11a}m171

Tun 1. Omnpenenure 4YacToTy HIEKTPUUECKOTO CHUTHAjda MPU MOMOIIA
ocuwiiorpaga M 3JEKTPOHHO-CYETHOro 4Yactoromepa. CpaBHHUTE pPE3yNbTAThI.
OueHuTe NOorpeHoOCTh U3MEPEHHS.

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

Tun 3. Omnpenenure pa3mep Je€Taldu  IITaHTCHOUpPKysneMm.  Yucio
U3MEPEeHUI TPUHATH paBHBIM Jecatd. lIpoBectu 00pabOTKY pe3yabTaTOB
M3MEpPEeHUH. YKa3aTh MOrPEIIHOCTh U3MEPEHUS.

Tun 4. Onpenenure 3HAYEHUE COMPOTUBIEHUS MPH MOMOIIM MOCTa
MOCTOSIHHOTO TOKa. OLIEHUTE MOTPEUTHOCTh U3MEPEHHUS.

Tun 5. Onpenenure TeMmIeparypy OKPYX aIOLIEH Cpeapl MO 3HAYEHUIO
CONPOTHUBJIEHUS TEPMOPE3NUCTOPA U €TO 33JaHHOU TEMIIEPATYPHOM XapAKTEPUCTUKE
conpoTuBiaeHUs. OLEHUTE NOrPEMIHOCTh U3MEPEHUH.

Tun 6. Usmeputh KkOdGOUIMEHT CTAOWIM3AIMU  TapaMETPUIECKOTO
crabunmzaTtopa Ha ctabunutpone. ONEHNUTh OTPEITHOCTh U3MEPECHHUS.

Tun 7. Usmeputh KOIDPUIIMEHT HEIMHEWHBIX WCKAXKEHUW 3aJIaHHOTO
curtasia. OueHuTh NOrPEIIHOCTh U3MEPEHHUS.



Tun 8.  Omnpenenutsb TIIyOUHY MOZYJIALIUA aMIUTATYIHO-
MOAYJIMPOBAHHOIO curHana. OLEHUTE MOTPEITHOCTh U3MEPEHUS.

Tun 9. Omnpenenutre  yAeNIbHOE  AIEKTPOCONMPOTHBIEHHWE  00Opasna
Matepuana. OLUeHUTe NOTPEITHOCTh U3MEPEHUS.

Tun 10. IloaroroButh 1MdpoBO BOIBTMETP K paboTe. YCTaHOBUTH
TpeOyeMble U3MepsieMble BETUUNHBI U 3HAYEHUS MIPEACIIOB U3MEPEHHUS.

Tunm 11. Jlan psg  usMepeHuit  Temmepatypbl. HMckmounTh TpyObie
MOTPEIIHOCTH, HAWTH JOBEPUTEIbHBIE TPAHULIBI PE3YJIbTAaTa U3MEPEHUS C 3aTaHHON
BEPOSTHOCTHIO.

Tum 12. Jlan psang wusmepeHuit Maccel oOBbekTa. Hckmounth TpyObIe
IIOIPEIIHOCTH, HAUTH JOBEPUTEIBHBIE TPAHULIBI PE3YJIbTATa U3MEPEHUS C 3aJaHHOU
BEPOSTHOCTHIO.

Tun 13. TlpubGop ¢ JAETEKTOPOM  CPEIHEBBINPSIMICHHOTO  3HAYCHUS
rpafiyupyeTcss IO AaMIUIMTYJHbIM 3HAUYEHUSIM MPSIMOYTOJIBHOIO CHUTHAJa.
OnpenenuTh, KakuMH OyIyT TMOKa3aHWs TpuOOpa MpH IMOjJadye Ha €ro BXOJ
CUHYCOUJAIBHOTO CUTHAJIA 3aIaHHOW aMIUIUTYIBI.

OueHouHbIe CPpeACTBA Ui TEKYIIEH aTTecCTAlNH
TunoBsie 3a1anus K 1a00pPaTOPHBIM paboTam

Hzmepenue nanpsicenus yu@posvim 801bIMMEMPOM.

1. O3HaKOMHUTBHCS C MIPHUHIMIIOM padoThl UPpoBoro BojasT™MeTpa LB u ero
OCHOBHBIMHU TEXHUYECKUMHU MOKA3ATEIISIMH.

2. W3yunth Ha3HAuUE€HHWE OCHOBHBIX OpraHoB ympasieHus [I[B u ycBouts
MOPSAO0K MOJIb30BAHUSI UMHU MPU U3MEPEHUHU MMOCTOSSHHOTO HANPSIAKEHUS.

3. CoOpatb cxemy U3MEPEHHsI COTIIACHO PUCYHKY.

4. Tlocne mpoBEpKU CXEMBI MPENOaBaTeIeM BKIIOUUTh UICTOYHUK MTUTAHUS
B C€Th nepemeHHoro toka 220 B, 50 I'm.

5. YcTaHOBUTH Ha BBIXOJE MCTOYHHKA MUTAHUS HOMHHAIBLHOE 3HAYCHHE

BXOJHOro HampsbkeHus: U,,, Takoe, 4TOObl HOMUHAJIBHOE 3HAYEHHE BBIXOJIHOTO
HaIpsDKEHUs COOTBETCTBOBAJIO HANpsKEHUIO cTabunusauuu U, =5B. 3meputs

HaIpsDKEHUE Ha BXOJI€ CTaOMIIM3aTopa U 3arucath B (hopMe TaOIullb.



6. U3amensats 3Hauenue U, Ha+ AU, B npenenax +(10-20)% uepes (0,5-1)
B ¥ u3MEpATh COOTBETCTBYIOIIME 3HAYeHHs +AU,,, . Pe3ynbTarbl M3MepeHuit

3amnucath B TabJ. hopmy.

[Tapamerp 3HaueHue napamerpa
U,,.B
UBbIX’ B
U, +0U,, . B
U, -0lU, B
U, +02U,,,B
U, -02U,,,B
+ AU, , B (deTbipe 3HaueHU)
K¢y (deTbipe 3HaYeHUS)
KCT.CP

7. Ilo pe3ynapTaTaM H3MEPEHHI BBIYUCIUTH KOI(DPUUMEHT CTAOMIA3ALUU

cxemsl K., Uit u3MepeHHbIX 3HaueHud U,, u + AU, . Pe3ynpTaTel BEIUNACICHUI

3aHECTH B Ta0J. hopmy.
8. BBUHCINTE OTHOCHUTEIBHYIO W aOCOJIOTHYIO MOTPEITHOCTH H3MEPCHUS
MOCTOSTHHOT'O HAIPsDKEHUS Ha BBIXOJE cTa0uin3aTopa o Gopmysie, NpuBeIeHHON

B TCXHUYCCKOM OIITMCaHHH I_II/I(l)pOBOFO BOJIBTMCTpA.

H3mepenue uacmomsl u nepuooa 21eKMPOHHO-CHEMHbIM  (UUDPOBbIM)
YACMOMOMEPOM U OCYUNLIOZPADUUECKUM MEMOOOM.

1. O3HaKOMHUTBCA C D3JICKTPOHHO-CYCTHBIM YaCTOTOMEPOM M H3y4YUTh
HIPUHIUI €r0 Pa0OThI B Pa3INYHBIX PEKUMAX U3MEPCHHUS.

2. HM3y4uTh OCHOBHBIC TEXHHYECKHE ITOKA3aTEIN YaCTOTOMEDA.

3. M3yuuTh Ha3HAYCHHE OCHOBHBIX OPraHOB YIPABICHUS W IOPSIOK
IOJIb30BAaHUS MMM IIPU HCIOJIB30BAaHUU YacTOTOMEpPA B PA3IMUHBIX PEKUMAX

WU3MEPEHUS.



4.  U3yuuTh NOpAIOK MOATOTOBKM MpuOOpa ajis pabdOThl B Pa3IUUHBIX
peKrnMax U3MEpEHUs.

5. BKIIIOUHTH TreHepaTop U MOATOTOBUTH €ro K padoTe B COOTBETCTBUU C
MHCTPYKIMEN N0 SKCIUTyaTaluu.

6. Ilomyuuts konebanus ¢ yactotor 100 k[, U3MEPHUTH YACTOTY B TIEPHOJ]
C TOMOIIBIO 3JIEKTPOHHO-CYETHOTO YacTOTOMepa M ocHwuiorpada cpaBHUTH
pe3yJIbTaThl U3MEPEHUS.

7. Ilpy mnomomm 3JEKTPOHHO-CYETHOTO YacToTomepa mpoaenarb 40
IIOCJIEIOBATEIbHBIX M3MEPEHUN YCTAaHOBJIEHHOW 4YacTOThl CHUTHala TIE€HEPATOPa;

pe3yibTaThl U3MEPEHU 3aHECTH B Ta0J. hopmy:

Howmep OTkJI0HEHHE OT CpeHEapuM. _
U3MEPEHH F.Tu _ &2 =(F, —F)?
&=F—-F, I'n

q i i

8. Craructuuecku o00paboTaTh pe3yabTaThl HW3MEpeHUi. Bprauciauthb
CPEIHEKBAAPATUYECKOE 3HAYEHUE OJHOIO pe3ysbTaTa HM3MEPEHMs, KOTOpOe

ABJIACTCA OHGHKOﬁ IMIOTrpCIIHOCTH, 06YCHOBH6HHOﬁ HECTAOMJIbHOCTBIO YaCTOTHI

reLeparopa O

FHECTAE )

9. [Ilponenarp HOBBIM nuka u3 40 U3MEpEeHU, TPUUYEM KaKIbIM HOBBIM
MU3MEPEHUEM pacCTPOUTh reHeparop otHocutesibHO 100 kI'11 M cHOBa yCTaHOBUTH
3Ty 4acTtoTy. Kaxayro mnocieayronyro paccTpoMKy NOpPOBOAUTH B CTOPOHY,
IIPOTUBOMOJIOKHYIO TpPEeAbIaylIed. Pe3ynbTaTel U3MEpPEHUN 4YAaCTOTHl 3aHECTH B
Taba. popmy.

10. BeruucauTh cpenHee apudmMeTrueckoe F, CpeIHEKBAAPATHUECKOE G H

npeaeabHoe 3HaueHue AF,., .. =30 OIHOTO U3MEpPEHHUs JJISI BTOPOro nukia u3 40

U3MEpPECHUM.
11. C nomomipl0 COOTHOIICHUS (2) ONpenenuTh CpeaHEKBaIPaTHYECKOE

SHAYCHUC IIOIPCIIHOCTH YCTAHOBKHM 4YaCTOTbBI I'CHCpPATOpa o Focr H TOpCACIILHBIC

3HAYCHUS MIOTPEUIHOCTH YCTAHOBKU AF ;. ., =307



O6paTI/ITC BHUMAHHE HA BO3SMOKHOCTD MCIIOJIb30BAHHA KPUTCPUA HUYTOXKHOM

HOIpeHIHOCTH (a-FllE(:TAs > a-F.VCT /3).

12. BpiuucauTh npeaenbHylo MOrpemHocTh ycTaHoBKU yacToThl 100 k11 o
dbopMyIne, MpUBEIECHHOW B TEXHHUYECKOM OIMHMCAHUU TeHepaTopa Al OCHOBHOM
norpemtHOCTH. CpaBHUTH PACUYETHYIO IMOIPEIIHOCTh YCTAHOBKH  YacTOTHI
reHepaTopa U MOJYYEHHYIO B PE3YJIbTAaTE SKCIIEPUMEHTA.

13. TlomyuuTh cUTHA Ha BBIXOJE TE€HEpaTOpa UMIYJIbCHBIX CUTHAJIOB U

HU3MCPUTD €0 BPpCMCHHBIC IIApaMCTPLI.

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

1. CymHOCTh U TEOPETUYECKUE OCHOBBI CTAHAAPTU3ALMH HA COBPEMEHHOM
stane. Ponap cTanmapTu3anvu B pa3BUTUU COBPEMEHHOM TEXHOJIOTMH IPOILYKTOB
MTUTaHW.

2. llemn, 3amaum w opradu3anus pabOT 1Mo craHmapTuzanuu B PO.
HopmaTuBHBIE TOKYMEHTHI 110 CTaHAAPTU3AIMN U BUbI CTAHIAPTOB.

3. Tlopsmox paspabotku craHmapToB. CuHcTeMbl KilacCHpUKAMH U
KOJIMPOBaHMS 0OBEKTOB B cTaHAapTH3anuu. MHpopmaimonHoe obecneuerue padbor
10 CTaHJAPTU3ALINH.

4. OpraHud3allMOHHBIE OCHOBBI YIIPABJIEHUS Kaue€CTBOM MPOAYKIHH U
METOJbl OLIEHKM YpOBHS KauecTBa. OTEUeCTBEHHBIM U 3apyOeXHBIH ONBIT B
Pa3BUTHM CTaHJAPTU3ALNUU CUCTEM YIIPABJICHUS KAYECTBOM MPOAYKIUH.

5.  OxapakrepusyiiTe 0COOEHHOCTH CTaHJAPTH3aIMU B Pa3IMYHbBIX chepax:
HKOJIOTUH, MAPKETUHTE, YCIIyraxX u T.A. 'apMOHU3alus CTaHAApTOB U MPUMECHEHHE
MEKIYHApOIHBIX CTaHAApTOB B PO.

6. [IpaBoBble = OCHOBBI  CTaHJAPTHU3ALlMM UM  OTBETCTBEHHOCTh 34
Hecobmonenne HT/I no crangapTuzanuu (Ha KOHKPETHBIX TPUMEPaX).

7.  OCHOBHBIE LEIH, 3ala4d METPOJOTUH, MPUUYUHBI COBEPIICHCTBOBAHUS
JUISL €IMHCTBA, JOCTOBEPHOCTH B OLIEHKE KaueCTBAa MPOIYKIUH, €€ 0€30MacCHOCTU U

KOHKYPEHTOCHOCOOHOCTH.



8.  Bunpl usmepenuii, MexxJ1yHapoiHas cuctemMa einHul. TexHuueckas 0asa
METPOJIOTMUECKOT0 O0ECIIEUEHNs], XapaKTEPUCTUKA, IEPCIIEKTUBBI Pa3BUTHSL.

9. 3amaum, OodTambl, JAOKYMEHTAIMsl METPOJIOTMYECKON  MOJITOTOBKU
IPOM3BOJICTBA, KAaK rapaHTa BBIIYCKAa KA4eCTBEHHON M 0€30MacHOM MpOaYyKLHUU.
[IpaBOBBIE OCHOBBI 1 OTBETCTBEHHOCTD 3a HAPYIIEHHE 3aKOHOB 110 METPOJIOTHH.

10. Bugsl u MeTOABl TOBEPOK CPEICTB H3MEpPEHUM, KaauOpoBKa.
CepTuduxanus cpeacTB U3MEPEHUN.

11. TocymapcTBeHHbIE  MeTposioTHYecKne  ciayx6st B PD, ux
OpraHU3allMOHHBIE OCHOBBI M BHJIBI JEATEIBHOCTH II0 KOHTPOJIIO W HAJI30py 3a
CpeICTBaMU U3MEPEHUM.

12. OcHoOBHBIE TEPMUHBI IO CTAHAAPTHU3AINH, UX XapaKTepucThuka. OCHOBBI
TUIU3alUHY, YHU(UKALUY U CIELMATU3aluy B 001aCTH CTaHIapTU3ALIH.

13. Opransl W CayxObl 10 CTaHIAPTU3ANWHA, WX 3a7add, (YHKIIHH.
OcHoBonoJararoue J0KyMEHTHI 110 CTaHJapTU3aLUU.

14. 3nauyenue cranaaptoB cepun MCO B pa3Butun crangaptuzauuu PO u
YIPABJICHUH KAYECTBOM MPOAYKIIUU

15. KommuiekcHast cTaHgapTh3alust — TOHSATHE, pOJb B  Pa3BUTUHU
MPOU3BOJCTBA M YINPABIECHUU KAadyeCTBOM MpOAYKIHMH. OIeHKa 3KOHOMUYECKON

3 PEeKTUBHOCTU CTaHIAPTU3AIUH.

3afgaHusi K KOHTPOJIbHOU paboTe Ne3
Urto nmpeactasisitor coboit padoure cpescTBa U3MEPEHUs?
Kak npousBoautcs kanuOpoBKa CPeCTB U3MEPEHUs?

Yro Takoe cucteMa (GU3MUYECKUX BEITUYUH?

B W Do

YTo Tako€ TOUHOCTh U3MEPECHUS?

5. ITlosicHuTe, Kak MTPOU3BOJAT H3MEPEHUS IO HEMETPUYECKON IIKae.
[IpuBenuTe npuMepbl HEMETPUUECKUX KA.

6. TloscauTe, Kak TPOU3ZBOAAT HM3MEPEHUS [0 METPUUYECKON IIIKae.

[IpuBenuTe NpUMEPHI METPUUECKUX IIIKAJL.



7. TloscHuTe, Kak NPOMU3BOIAAT HU3MEPEHHUS MO aOCOJIOTHON IIKale.
[IpuBeauTe mpuMepbl aOCOTIOTHOM MIKaJ.

8. Koraa mpumensitoTcs norapudpmudeckas 1 Onopundeckast mKaib?

9. UYto Takoe cuctemaruueckas morpemHocts? Kakue BUABI MCKIIOUEHUS
CHUCTEMaTUYECKOU MOTPEIIHOCTH BbI 3HAETE?

10. Yto Takoe ciydaiinas norpemHocts? Korna ona Bo3Hukaer?

3anaHus K KOHTpOJIbHOU padboTe No4

1. Yro Takoe rpy0asi mOrpemHoCTh?

2. Yro Takoe cuctemarnyeckas norpemHocts? Korna ona nosisisiercs?

3. Kak MOXHO MCKJIIOYUTh CUCTEMATHICCKYIO TTOTPEITHOCTH?

4. UYrto Takoe U3MepeHus C OJHOKPATHBIM HAOJI0IEHUEM?

5. Kak npousBoautcs 00paboTKa pe3yJbTaTOB KOCBEHHBIX H3MEPEHU?

6. Urto Ha3BIBAIOT COBMECTHBIMU M COBOKYITHBIMH U3MEPEHUSIMU?

7. Kax npoBonar o0paboTKy pe3ysIbTaTOB TUHAMUYECKUX U3MEPEHUI?

8. Kakue CYILLIECTBYIOT BU/IbI MEXaHUYECKUX MIEPBUYHBIX
npeoOpazoBareneii?

9. Jlms dero mpemHa3HAYCHBI oONTHYeCKWe TmpeobdpazoBarenu? Kakue
BEJIMYMHBI OHU MOTYT NMPEe0OpPa30BbIBATH?

10. KakoBo HazHaueHUE PETUCTPUPYIOIINX aHAIOTOBBIX IPUOOPOB?

3agaHus K KOHTPOJIbHOM paboTe Ne5

1. Ha 4yem  oOCHOBaH  MpPUHLUMI  JEUCTBUS  MAarHUTOYHNPYTUX
npeoOpazoBareneii? Kak BBIMISAAT UX XapaKTEPUCTUKH?

2. Kakue CYILLIECTBYIOT BH/IbI TEIJIOBBIX U3MEPUTETBHBIX
npeoOpazoBareneit?

3. Kakue pa3HOBUIHOCTU TEPMOIAp U TEPMOPE3UCTOPOB CYIIECTBYIOT?
Ha3oBuTe NX OCHOBHBIE XapaKTEPUCTHUKH.

4. Ilpueaute Ki1acCUPUKALKIO MEP BPEMEHH € KOJIeOaTeIbHON CUCTEMON 1

0e3 Ko1e0aTeIbHOM CUCTEMBI.



5. Kakue cymecTByOT BUABl YaCOB C COOCTBEHHBIMHM MEXAaHMUYECKUMHU U
JIEKTPUYECKUMHU MEpaMU BpEMEHU?

6. Uro Takoe snekTpuueckue ycTaHOBKH? Kakue (QyHKIMH BBITOJIHSIOT
IJIABHbIE U BTOPUYHBIE YaChI?

7. KakoBbl 00111M€ IPABUIIA BBITIOJHEHUS JIMHEWHBIX U YTIOBBIX H3MEPEHUIT?

8. Uro IIPEACTABIIIOT co0oi LITUPXOBBIE, OpyCKOBBIE 17}
IUIOCKONIapaJuIeIbHble KOHIEBBIE MEPHI JJINHBI?

9. Kakue cymiecTByloT U Kak paOOTalOT ONTHKO-MEXaHUYECKHE CPEICTBA
U3MEPEHUN yria?

10. Kakue uMeroTcs METOJIbI M CPEICTBA U3MEPEHUI yTIIOB?

3ananus K KOHTPOJIbHOM pabote Neb

1. B 4eM COCTOMT NMPUHIMUII aKTUBHOTO KOHTpOJsi pasmepoB? Kako ero
MPEUMYIIIECTBA?

2. Kak paboraloT W 1 4YEro MNPUMEHSIOTCS NPUOOPHI TEXHUYECKOTO
3peHud?

3. Kakue umeroTcs NpUHIUITBI U3MEPEHUST MEXaHUYECKUX BEJIMUNH?

4. Kak paboTaroT U rje NpUuMEHSIOTCS BECHI 111 U3MEPEHUs OOJIbIINX Macc?
KaxkoBbl nux ocoOeHHOCTH?

5. Kakum cnoco6oM u3MepstoT KpyTSIIIE MOMEHTHI?

6. Kaxumu npubopamu u3MepsrOT yriIOBbIE CKOPOCTH?

7. Kakumu MeTofamMu U Cpe/ICTBAMH U3MEPSIOT PACXO]I dKUIKOCTEN U Ta30B?

8. Kakme cCymecTBylOT TMNPUHIMUIIBI JEUCTBHUS CPEACTB HM3MEpEHUM
TeMnepaTypbl?

9. Kakue cymecTBylOT KOHTAKTHBIE METOABI M CpPEICTBA H3MEPEHUN
TeMiiepaTypbl? KakoBbl OCHOBHBIE XapaKTEPUCTUKH HAauOOJIee pacpoCTPaHEHHBIX
TUTIOB TATYUKOB TEMIIEPATYPHI?

10. Ha gem ocHoBan OeckonTakTHBIN K- MeTom u3mepeHus: remmepaTypbi?

Kaxkosa crpykrypa K- Tepmomerpa?



3afgaHus K KOHTPOJIbHOM padoTe Ne7

1. KakoBbl n1uana3oHbl U3BMEPEHUN PIEKTPUUYECKUX BEIUUUH?

2. Kaxum o6pa3zom MOKHO pacIIMpUTh AUANA30H U3MEPEHUS HATIPSKCHUS?

3. Kakme mnpeoOpazoBaTeny NPEANOYTHUTEIHHO  HCIOJb30BaTh  IPHU
W3MEPECHUH BBICOKOYACTOTHBIX TOKOB U HAIIPSHKCHUI?

4., Kak ycTpoeHbl W Ha KakOM NpHHIHNE pPabOTalOT WHIYKIIMOHHBIE
puoOopHI?

5. KaxoB npuHimun paboThl CYETUNKA IIEKTPUUECKOMN dHEprun?

6. Kakoii wu3smepurenbHbli mnpubop HaszbiBaeTca LUdpoBeiM?  Kakue
pasnoBugHoctu LIUII cymecTBytoT?

7. Yto Takoe onepauuoHHbIA yCuiIuTenb? KakoBbl ero cxema BKJIIOUEHUS U
nepeIaTOYHbIC XapaKTEPUCTUKHU?

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

9. Kak ycTpoeHa u paboTaeT 3JIeKTpOHHO-JIy4eBasi TpyOka ociusuiorpada?

10. Kak mpousBOIWTCS M3MEPEHHE HANPSHKEHUS C TMOMOIIBI0 AJIEKTPOHHO-

JydeBoro ociuiorpada?



