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1 BBEJAEHHUE

BaxHyl0o 4YacTh TEOpeTHYECKOM U  TNPO(ECCHOHANBHOW  MPAKTUYECKOH  MOATOTOBKU
00y4aromuxcst COCTABISIIOT MPAKTUYECKHUE U JTAOOPAaTOPHBIE 3aHATHS.

CocrtaB 1 coaepkaHUe MPAKTUYECKUX U JaOOpPATOPHBIX 3aHATUI HANpaBJICHBI HA peasn3allfio
®denepallbHOTO TOCYIapCTBEHHOTO OOpa30BaTENbHOIO CTaHAApTa CPETHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsl.

Benymelt  aunakThyeckod  LENbl0  IPAKTMUYECKUX  3aHATHM  sBIseTcsl  (OpMUPOBAHUE
MpoeCCHOHANBHBIX TPAKTHYECKUX yMEHUW (YMEHUW BBITIOJNHATH OIPEJACICHHBIC JCHCTBHA,
orepanuy, HEoOXOAMMBIE B MOCIEIYIONIEM B MPO(ECCHOHAIBHOW IESTENbHOCTH) WM Y4EOHBIX
MPAKTUYECKUX yMEHUW (yMEHWH pemaTh 3aJadd MO0 TEXHUYECKOW MEXaHHKE), HEOOXOIUMBIX B
nocjeayronen yueOHo! AesITeNbHOCTH.

Benymelt aunaktuueckoil 1enpi0 Ja0OpaTOPHBIX 3aHITHHM SBISETCS HSKCIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cooTBercTBHM ¢ paboyeil mporpaMMoi yueOHON AMCHUIIIUHBI «MeTpoJiorus, cTaHAapTH3aus
U cepTuduKanms IpeIycMOTPEHO MPOBEACHHUE TPAKTUUECKUX U TAOOPATOPHBIX 3aHSITHM.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydaloIUiCcs JOIDKEH:

ymembp:

VYa 1 Hcnonws3oBaTh KOHTPOJBHO-U3MEPUTENbHbIE HMHCTPYMEHTBI Ui KOHTpPOJS KauecTBa
BBITIOJIHSAEMBIX padOT MO PEryJIupoOBKE MEXaHU3MOB 000PYI0BaHUS;

VY1 2 YuTtaTh uepTeKu MEXaHU3MOB 00CITYKMBAEMOTO 000PYIOBaHMUS;

VY1 3 OgopMIIaTh 1 3aMOTHSAET TEXHUUECKYIO IOKYMEHTAIIHIO 00CTYy)KUBAEMOTO 000PYI0BaHUS;

ConepxaHue TPAaKTUUECKUX M J1a0OpaTOpHBIX 3aHATUH OpPHUEHTHPOBAHO Ha MOATOTOBKY
oOyyaronuxcs K OCBOGHHUIO MPOQECCHOHATBHOTO MOMIYJIS MPOrpaMMbl TMOJTOTOBKM  CHELHAINCTOB
CpEIIHETO 3BEHa M0 CIENNATbHOCTH 1 OBJIAJICHUIO HPOecCuOHAIbHbIMU KOMNEMEHUUAMU:

I[IK 1.3 OcymecTBiasiaTh OLEHKY IPOM3BOJACTBEHHO-TEXHHUYECKUX IIOKa3aTenel  paboThl
AIIEKTPUYECKOTO U IIEKTPOMEXaHUYECKOTO 000PYI0BaHMUSL.

I[IK 2.2 PaspabarpiBaTh  JOKYMEHTAlIMIO IO  OKCIUIyaTallMM  JJIGKTPUUECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYIOBAHHUS.

A Taxke pOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK 01 Beibupate ciocoObl perieHus 3a1a4 npopecCHOHATbHON NeATeTbHOCTH MPUMEHHUTEIIBHO
K pa3JINYHbIM KOHTEKCTaM;

OK 03 IlmanmpoBaTh M peaqn30BbIBaTH COOCTBEHHOE MPO(ECCHOHATBHOE W JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B podeccnoHanbHoil cdepe, UCToIb30BaTh 3HAHUS
I10 MPaBOBOM U (PMHAHCOBOW T'PAMOTHOCTH B PA3JIUUHBIX KU3HEHHBIX CUTYAIIHUSIX;

OK 04 D¢ddexTnBHO B3aUMOACHCTBOBATH U paOOTATh B KOJIJIEKTUBE M KOMAH/]IC;

OK 05 OcymiecTBiITh YCTHYIO M MUCHbMEHHYKO KOMMYHHMKAIIMIO Ha TOCYJIapCTBEHHOM S3BIKE
Poccuiickoit @eneparuu ¢ yueTroM 0COOEHHOCTEH COLMATBHOTO U KYyJIbTYPHOTO KOHTEKCTA,

OK 09 TIlonp3oBaThCcsi MNpoQeccHOHANBHON OKYMEHTAaIlMell Ha TroCyJapCTBEHHOM U U
WHOCTPAHHOM SI3bIKaX.

Brinonnenue 00ydaromuxcsi TpakTHUYECKUX U J1aO00paTOpHBIX paboT MO y4eOHOH TUCIHUILINHE
«MeTponorus, CTaHaapTU3alus U cepTudUKaimshy HampaBlIeHO Ha:

- 00001IeHNe, CUCTEeMAaTH3allMIo, YIIIyOJIeHHe, 3aKpeIUIeHHe, pa3BUTHE U JeTalU3alUIo
MOJIyYE€HHBIX TEOPETUUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHON AUCIUILITUHBL;

- (hopMUpOBaHHE YMEHHUI MPUMEHSTh MOTYYSHHbIE 3HAHUS Ha TPAKTHUKE, peaTn3aIiio eJUHCTBA
WHTEJUIEKTYaJIbHOW U NMPAKTUYECKON JESATENbHOCTH;

- (hopmupoBaHHe U pa3BUTHE YMEHHI: HaOII01aTh, CPABHUBATh, CONIOCTABIAThH, AHATTU3UPOBATD,
JieNaTh BBIBOJBI U 000OIIEHHUs, CAMOCTOSITENIbHO BECTH HCCIEAOBAHMS, MOJIb30BATHCS PA3IUYHBIMU
prueMaM# U3MepeHul, 0(hOPMIISTH pe3ylbTaThl B BUAE TaOIUIL, CXeM, TPaPHUKOB;

- MpuoOpeTeHne HABBIKOB PabOTHI C pa3NIWYHBIMU MpUOOpaMH, ammapaTypold, YCTAaHOBKAMHU H
JPYTUMU TEXHUYECKUMU CPEICTBaMU i MPOBEAECHUS OTBITOB;



- pa3BUTHE WHTEUICKTYAJIbHBIX YMEHHUH Yy OyayoIuMX CHIEHUATUCTOB: aHAJUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.

[IpakTudeckue u 1abopaToOpHbIEC 3aHATUS TPOBOJATCA B paMKaX COOTBETCTBYIOIIEH TEMBbI, TOCIe
OCBOCHMS TUIAKTUYECKUX €IUHMII, KOTOPbIe 00eCIeUunBalOT HATMYME 3HAHUHM, HEOOXOAUMBIX IS €€
BBIIIOJIHEHUS.



2 METOAUYECKHUE YKA3AHUA
Tema 1.1 OcHOBBI MeTPOJIOTHH

IIpakTnueckoe 3ansitue Ne 1
Onpenenenne J0BEPUTENBHON UHTEPBAIbHOM OLIEHKH MTOTPEIIHOCTH TP MHOTOKPATHBIX
U3MEPEHUAX

Henan:

1. U3yunutpb anropurmbl 00pabOTKHM MHOTOKpPATHBIX U3MEPEHUH.

2.HayunuTbcs OLIEHHMBATh MCTUHHOE 3HAYEHHE M3MEPSIEMON BEJIMYMHBI MPH MHOTOKPATHOM
U3MEPEHUU C ITOMOIIBIO HHTEPBAJIOB.

BeinosiHuB padory, Bbl OyieTe yMeThb:

VYa 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHbIE HMHCTPYMEHTHI Ui KOHTpPOJS KauecTBa
BBITIOJIHSAEMBIX pa0OT MO pEryJupoBKEe MEXaHU3MOB 000PY/I0BaHUS;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

I[IK 1.3 OcymecTBisiTh OIEHKY MPOU3BOJICTBEHHO-TEXHHYECKUX TOKa3zareineid paboThl
AIIEKTPUYECKOTO U 3JIEKTPOMEXaHUYECKOTO 000PYI0BaHMUSL.

OK 01 Bei6bupats criocoOsl penieHus 3a1ad npodeccuoHanbHOM AeITeIbHOCTH PUMEHUTENHEHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IlmanupoBaThb W peagn30BBIBaTh COOCTBEHHOE MPO(PECCHOHANIBHOE M JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B podeccnoHanbHo# cdepe, UCTI0Ib30BaTh 3HAHUS
I10 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B Pa3IUUHBIX KU3HEHHBIX CUTYaIUSIX;

OK 09 TIlonb3oBarbes mpodecCHOHATBLHOM JOKYMEHTAallMell Ha TOoCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

MarepuajbHoe o0ecnieyeHue:
YueOHO-MeToAnYecKasi JOKYMEHTAIMs, TUIaKTHUYeCKUe CPeICTBA

3aganue

1. TIpoBecTtu 06pabOTKy pe3yabTaTOB U3MEPEHUIA.
2. 3anmcaTh pe3yibTaT U3MEPEHUS BETUYUHBI

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. CoriacHO BapuaHTY pacCUUTATh CpeHEeapUPMETHUECKOE 3HAUCHHE

2 Paccunrtars 3HaueHNE BHIOOPOYHOTO CpeHEE KBAJAPATHUHOTO OTKIOHEHUS
3. Onpenenutb JOBEPUTENbHBIC TPAHUIIBI CITyYaifHOM MOTPEIIHOCTH

4 Onpenenuth rpaHULIbl TOBEPUTEIHHOTO HHTEPBAIA.

Xox pabdoThI:
1.O3HaKOMUTBCS C TEOPETUUECKUMU CBEACHUSAMU

Kparkue TeopeTnueckue cBeIeHHs

JloBepHUTEIBbHBIM HA3bIBACTCSI HHTEPBAJ, B KOTOPOM C 33JIJaHHOI BEPOSTHOCTHIO (Ha3bIBACMOM
JIOBEPUTEIIHHOI ) HAXOIUTCSI UICTHUHHOE 3HAYCHUE U3MEPSEMON BEIIMYHHBI

JloBEepHTEbHBIN. HHTEPBAIL I HOPMATIHHOT0.3aKOHA. PACTIPEICTICHHS. MOKET. OBITh.OITPE/ICIICH . B
BIpAKEHUEM

m O, SXEm + 1,0,

rze tp — ko3¢ uiment, onpeaensieMblii ¢ BEpOATHOCTHIO 3 IO HHTErpaly BEPOSITHOCTH;
mx 1 6X — MareMatuueckoe oxxuganue 1 CKO pe3ynbTraToB n3MepeHni BEIMYMHBI Xi
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I[lo pe3ynprataM  CTaTHCTUYECKOH  OOpabOTKM  PE3ylbTaTOB  HM3MEPEHHH  CTPOSTCA
CTaTUCTUYECKUU PsAL, THUCTOIpaMMa M  OINPEACISAIOTCS CTaTUCTUYECKUE XApaKTEPUCTUKA —
MaTeMaTH4eCKOe OXKHUIaHUe, TUCTIEPCUS U JPYTrue, Ha OCHOBAHUHU KOTOPBIX IPUHUMAETCS KaKOH -1T100
SKCIEPUMEHTAIbHBIN 3aKOH pacnpezeneHus. Ero cooTBeTcTBHE BEBIOPAaHHOMY TEOPETUYECKOMY 3aKOHY
pacupeneneHus IpoBeEPSETCs M0 KPUTEPUsIM coriacus. ECiau dKCIIepUMEHTAIBHBIE U TEOPETUYECKUE
XapaKTepUCTUKU COBMAJAIOT, TO IMpH JalbHEWIIedl o00paboTKe 3TUX H3MEPEHUN MOJIb3YITCS
rapaMeTpamMu TEOPETUYECKOI0 3aKOHA PACIIPEACIICHUS

OpHako eciM JaHHBIX HEJOCTaTOYHO, TO MOXHO OIpPENEIUTh [0 OTrPaHUYEHHOMY
Marepuaisy OpPHUEHTHPOBOYHBIC 3HAYEHHsI XapAKTEPUCTHK CIIy4YalHBIX IOIPEIIHOCTEH. MOXKHO
OLICHUTb, HACKOJBKO TOYHO OIPEIEICHO IACHCTBUTEIBHOE 3HAYEHHE HU3MEPSAEMOM BEJIHMYMHBI, €0
MaTeMaTu4ecKoe oxunaHue. Tak Kak OLlEHKa MaTeMaTHYeCKOro OXXWJAHUS BBIYUCISAECTCA Ha
OCHOBAaHMM KOHEYHOTO uHciaa wusMepeHuid mno ¢opmyne (1), To oHa Oyzmer oTauyarbes OT
JNEUCTBUTEIBHOTO 3HAYEHUS HAa BEIWYUMHY Am, KOTOpas SBISETCA CIIY4alHOW IOTPEHIHOCTHIO
MaTeMaTHYECKOI0 OKUJaHMS U IIPU N — o0 OyJEeT CTPEMUTHCS K HYIIO.

i (1)
€ m — OICHKa MaT€MaTH4YCCKOIo OXXHUJaHus;, N — 4YUCJIO I/ISMepeHI/II;'I; X1 — 3HAYEHUS HSMepHeMOﬁ
BCIINYMNHBI
}Incnepcmf OLCHKU MAaT€MaTUYCCKOro OXKuJaHusa MCHBIIEC, UYEM JUCIICPCHUA PE3YIbTATOB OTACIIBHBIX
HaOmroeHuil. CpeiHee KBaIpaTUIHOE OTKIIOHEHHE OIIEHKA MaTEeMaTHYECKOTO OKUAAaHUs, COTIIACHO
dbopmynam (2) u (3), MOXKET OBITH OTIPEICIICHO KaK

8]
a,

v

W 110 pesvaptaram Habuoxenii

E( v. —m)*

Om :\ n(n-1)

@ = A @)

rae JI — nucnepceus Ciy4yalHOW BEIUYUHBL

[x]= 3 Fi=m)

lul

(3)

2. Ilpumep perieHus 3aJaHus:

Jan psia mokazanwuii mpubopa, Br: 21,19,22,24,18.

JoBeputenbHas BeposiTHOCTh P=0,90.

Omnpenenum cpenHee apudMeTnyeckoe U MPUMEM 3a pe3ylbTaT U3MEPEHHUS:

1 ¢ 1 A
x=—-Yx, == (21+19+22+24 +18) =% {(104) =20.8Bm
= 2

I'ne n — konmMuecTBO UBMEPEHUH, N=5
OnpenenuM cpeHEKBaIPaTUYHOE OTKIIOHEHUE PE3yabTaTa U3MEPEHMUS:
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|

J 1 \ 2
g, = |———-Y (x,~ X)
\;' n+<{n-1) %
f i
o, = '_; (21- 20.8)" +(19- 20.8)" +(22- 20.8)" +(24- 20.8)" +(18- 20.8)" =
\5+5-1)

] « le- < 2 ~
=20 (0-04+3.24+1.44+1024+7.84 =V1.14 =1.068

Omnpenenmum ko3 dunment CreromeHta t(n,p). Tak kak n=5 u mOBEepHUTENbHAS BEPOSTHOCTH
P=0,90 u3 Tabnuue! 2 onpeaenum: t=2.1

A/ = . =2.] 28 =2..
['paHnLIBI JOBEPUTEIBHOTO HHTEPBAa A =it -0, =2.11.068 =2.24Bm

3anumieM pe3ynbTaT u3MepeHus coriacHo nepBoit popme 'OCT 8.011-72
20.8 Bt; Ot -2.24 no 2.24 Bt; P=0.90 BT

®opma npeacTaBieHus pe3yabTara:
OtyeT o nmpoaenanHo# padoTe.

Kputepuu onenkmu:

«OTINYHO» - TEOPETHUECKOE COJEpKaHHe Kypca OCBOCHO TOJIHOCTBIO, 0e3 Mpo0OeoB, yMEHUs
chopMUpOBaHBI, BCE MPEAYCMOTPEHHBIC MPOTPpaMMO ydeOHBIE 3a/laHUsI BBITIOJTHEHBI, KA4eCTBO HX
BBIITIOJIHEHUS OIICHCHO BBICOKO.

«XOopoIIo» - TEOPeTHYECKOe COJIEpKaHWe Kypca OCBOCHO TIOJIHOCTBIO, 0e3 MpoOesioB,
HEKOTOpBhIE YMEHHSI CHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEIYCMOTPEHHBIC MPOTPaMMON ydeOHBIE
3alaHWs BBINIOJTHCHBI, HCKOTOPBIC BUJbI 3a)13HPII71 BBITIOJIHEHBI C OIIMOKaMH.

«Y IOBJIETBOPHUTEIBHOY - TEOPETHUECKOE COJIEPIKAHNE Kypca OCBOSHO YaCTUYHO, HO MPOOEIHI He
HOCST CYIIECTBEHHOTO XapakTepa, HEoOXOAMMbIE YMEHHUS pabOThl C OCBOSHHBIM MaTepHAIOM B
OCHOBHOM C(HOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOM OOydeHHUsS Yy4eOHBIX
3aJJaHU BBIITOJIHEHO, HEKOTOPBIE M3 BBITIOJTHEHHBIX 33JJAHUN COJIEPKAT OMTHOKH.

«HeynoBneTBOPUTENHHO» - TEOPETHUECKOE COJCp)KaHUE Kypca HE OCBOCHO, HEOOXOJUMBIC
yMeHUs He cPOpMHUPOBAHBI, BHITOJTHEHHBIC YUeOHBIC 3aJJaHUs COIePKAT IPyObIe OMUOKH.



Tema 1.1 OcHOBBI MeTPOJIOTHH

IIpakTnueckoe 3ansirue Ne2
Omnpenenenue rpyobIX MPOMaxoB NMPH 00pabOTKE pe3yIbTaTOB MHOTOKPATHBIX H3MEPEHUI

Henan:

[TomyunTh mpakTUYEeCKHE HABBIKK 00PaOOTKH PE3y/IbTaTOB M3MEPEHUH 110 0OHAPYKEHUIO
rpyOBIX MOTPEIIHOCTEH

BeinosiHuB padory, Bbl OyieTe ymMeThb:
¥Yn 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHBIE HMHCTPYMEHTBI Ui KOHTpPOJS KauecTBa
BBITNIOJIHSAEMBIX pa0OT MO PEryJupoBKE MEXaHU3MOB 000PYI0BaHUS;

BroinoJsiHeHne npakTHYecKkoii padoThbl cOCOOCTBYeT (DOPMHUPOBAHUIO:

I[IK 1.3 OcymecTBisTh OIEHKY TPOU3BOJCTBEHHO-TEXHHYECKUX TOKa3zareined paboThl
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOTO 000PYIOBaHMUSL.

OK 01 Bei6bupats criocoOsl pemieHus 3aad npodeccuoHanbHON AeITeIbHOCTH TPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IlmanupoBaThb W peaJn30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B TpodeccnoHanbHo cdepe, UCToIb30BaTh 3HAHUS
I10 MPaBOBOM U (PMHAHCOBON T'PAMOTHOCTH B Pa3JIUUHBIX KU3HEHHBIX CUTYalHsIX;

OK 09 TIlonp3oBarbes mpodecCHOHATBLHOM JOKYMEHTAallMell Ha TOoCyJapCTBEHHOM U
MHOCTPaHHOM $I3bIKAX.

MarepuajbHoe o0ecnieyeHue:
YueOHO-MeToAnYeCcKasi JOKYMEHTAIMs, TUIaKTHUYeCKUe CPeICTBA

3ananue
[TpoBepuTh NOTydEHHBIE PE3YJIbTAThl U3MEPEHUN HAa HAJTU4IUE Tpy00it OTPEITHOCTH

IMopsinok BbINOJIHEHHSI PA0OTHI:

1.O3HaKOMUTHCS ¢ TEOPETUUECKUMHU CBEJCHUSIMU

2.IIpoBecT 00pabOTKY pe3y/lbTaTOB U3MEPEHUII 10 CBOEMY BapUaHTy
3. Paccunrars kputepuil f ¥ UCKIIOUUTH IPOMAXH, €CIIM OHU BBISIBJICHBI
4.CrnenaTthb BBEIBOJ

Xox padoThI:
1.O3HaKOMUTBCSA C TEOPETUUECKUMU CBEIACHUSAMU

KpaTkue TeopeTnueckue cBegeHuUs1

['py0oii morpeurHocThIO (IPOMaxoM) Ha3bIBAETCS TIOTPEIIHOCTD, CYIIIECTBEHHO MPEBBIIIAIOIIAS
3HaYEHUE 0XKUAAEMOU MOTPEIIHOCTH MPHU JAHHBIX YCIOBHUSIX MPOBEACHUS U3MEPUTEIHHOTO
skcriepuMenTa. OObBIYHO TpyOasi MOTPEIIHOCTD SBISETCS CIEACTBHEM 3HAYUTEIHLHOTO BHE3AITHOTO
M3MEHEHHUS YCIOBHI SKCIIEPUMEHTA: CKauKa TOKa UCTOYHHKA DJIEKTPOIUTAHUS; HE YUTEHHOE
AKCIEPUMEHTATOPOM H3MEHEHHE TEMIIEPATyPhl OKpYKarolIeil cpepl (pu JNIUTETFHOM
AKCMIEPUMEHTE); HETPABUIbHBIA OTCUET MOKA3aHUIA W3-3a OTBICUEHUS BHUMAHUS DKCIIEPUMEHTATOpa U
np. Hamnuue rpyObIx morpenrHocTel B BBIOOPKE pe3yabTaTOB U3MEPEHUN MOTYT CHIIBHO UCKA3UTh
cpeqHee 3HaUYeHHE BEIOOPKH U KaK CIIEJCTBHE TOBEPUTENbHBIN HHTEepBal. [l0aTOMY BhISBIEHUE U
UCKITIOYCHHE PE3YIbTATOB, COACPIKAIINUX MPOMaXx, 00s3aTenbHO. OOBIYHO pe3ynbTaT U3MEPEeHHs,
coJiepsKaluil rpyoyIo MOTPEIIHOCTh, Cpa3y BUJIEH B PSIIy U3MEPEHHBIX 3HAYEHH, HO B KaXKJIOM
KOHKPETHOM CJIy4ae 3TO HEOOXOIMMO JI0Ka3aTh.



OpHMM U3 KpUTEPUEB JUIsl OLIEHKU ITpoMaxa siBisieTcst Kputepuii PomanoBckoro. B atom ciyuae
WCTOJB3YIOT YPOBEHb 3HAYNMOCTH [3, KOTOPBIN OIMPEIENseTCS PAaBEHCTBOM

_ |X_xmin/max|||
B = s,

e X - cpeHee apudMeTHUeCKHE;

Xmin/max — pe3yJabTaT U3MEPEHUs, M0I03PUTENBHBIN Ha COJepKaHNe TPYOOH MOTPEITHOCTH
Xmin — HAUMEHBIIUH Pe3yIbTaT U3MEPEHH B PsiTy U3MEPEHHBIX 3HAYCHH,

Xmax — HauOOJIBIIHNHA Pe3ylIbTaT U3MEPEHHS B PSILy U3MEPEHHBIX 3HAYCHHN );

SX — craructudeckoe cpennee kBaaparndeckoe otkionenue (CKO).

_ /Z?:l(xi—f)z
Sx - n-1 !

B 3aBucumMoct 0T BBIOpaHHOM JOBEpUTENBHON BeposiTHOcTH P, T.e. 0T KemaHUs
JKCIIEPUMEHTATOpA MOJIY4YUTh YBEPEHHBIM PE3yJIbTAT IMPOBEPKHU I'MIIOTE3bl, M YUCIIA U3MEPEHUN N W3
Tabs. 1 HAXOIAT TEOPETUYECKUH YpPOBEHb 3HAUMMOCTH [T MU CPaBHHUBAIOT C HUM pACCUUTAHHOE
3HaueHue f.

g€ rac n — KOJIU4eCTBO I/I3M€p€HI/II\/’L

Eciu B > Pr, To pe3ympbrar xmin/max cieayeT OTOPOCHUTh KakK coJep)Kamuii rpy0yto
MOTPEIITHOCTb.

Ecmu B < Br , To BBIOOpKY clienyeT COXpaHUTh B MojgHOM oOBnéMe. Kak mpaBuio, kpurepuit
PomanoBckoro npumeHstoT npu o0béme BeIOOpKH n < 20.

Tabnumna 1. 3HaueHus TEOPETUUECKOTO YPOBHS 3HAYUMOCTH [3;

P
" 0.90 0.95 0.99
3 1,412 1.414 1.414
5 1.869 1.917 1.972
7 2.093 2.182 2.310
9 2.23 2.349 2.532
11 2,343 2.470 2.689
13 2.426 2.563 2.809
15 2,523 2.670 2.946
17 2.551 2.701 2.983
19 2.601 2.754 3.049

2.IIpumep pemnieHus 3agauu

[Ipy MHOTOKpaTHOM H3MEPEHUU HAMPSHKEHHUS DJIEKTPUUYECKOTO TOKAa C MOMOUIBIO IU(POBOTO
BOJIbTMETpa Hoiy4yeHsl 3Hauenus B B: 10,38; 10,37; 10,39; 10,38; 10,39; 10,44; 10,41; 10,5; 10,45;
10,39; 11,1; 10,45. IlpoBepuTh TMOJy4YEHHBIE pE3yabTaThl HM3MEPEHUN HA Hajauuue Tpyooit
MOTPENIHOCTH ¢ BeposTHOCThIO P = 0,95.

Pemenue:
1. Haiiném cpeanee apudmernyeckoe:
5 =1 X

n
125,65

X =10,47B
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2. Cpennee KBaapaTH4E€CKOE OTKIIOHEHHUE psija:
S =028

3. U3 psija u3MepeHHbIX 3HAUE€HUI BHIOMpaeM pe3yabTaThl, OJI03PUTENbHBIC HAa COAEpKaHue rpyooi
IIOTPELIHOCTH:

Xin =10,37 B
x  =111B
4. PaccuuthiBaeM kputepui f3:
10,47 -10,37
ws X =10,37 B B = | | =0,5
0,2
10,47 -111
X, =111B B = Q =3,15
0,2
5. W3 tabnuupl 1 mpu 3a1aHHOM 3HAUYEHUH JIOBEPUTENbHOM BepositTHocTr P = 0,95 u uncna u3mepenuit
n=12 BbIOMpaeM TEOPETUUECKUI YPOBEHb 3HAYMMOCTH JUTS JAHHOTO psna

— ﬁ%:ll + ﬂ%:13 — 2 52
2 T

T

6. CpaBHUBaeM (pakTHUUYECKUE U TEOPETUUYECKUE YPOBHHU 3HAUMMOCTH:
Brin =0,5< B, =2,52 - pesynsrar X, =10,37 B ue conepxur rpyGyto MorpentHocts;

Brax =3, 15> B, =2,52- pesynprar X, =111 B conepxur rpyOyr0 MOrpemiHoCcTs M IOIDKEH
OBITH UCKJTFOYEH M3 Psijia.

7. Tlocne WCKIIOYEHHS MPOMaxa MepecynThIBAGM 3HAueHHs X = 1lfi51 =10,41B,S, =0,041 B,
X, =10,37 B, B, =1,069, x.., =10,5 B, B ., =2,116, B, =2,47.
8. CpaBHUBaeM (paKTHUECKHE YPOBHHU 3HAUMMOCTH C TEOPETHUECKHM:

B, =1,009< 5. =247 u

max

in

=2,11< B, = 2,47 - psan u3sMepeHHBIX 3HAYEHUMN HE CONEPIKUT

poMaxoB ¢ BeposiTHOCThIO P = 0,95.
®dopma npeacTaBiIeHUs pe3yJabTara:

OtyeT o nmpoaenaHHoO# paboTe.
Kpurepun oueHku:

«O1nuaHOY» - TEOPETHYECCKOE COACPKaHNE KypCa OCBOCHO IIOJTHOCTEBIO, 0e3 Hp06eJ'IOB, YMCHUA
C(bOpMI/IpOBaHbI, BCC MPEAYCMOTPCHHDBIC HpOFpaMMOﬁ y‘I€6HbIC 3aJaHus BBIIIOJIHCHBI, Ka4YCCTBO HX
BBIITOJIHCHHSA OLICHCHO BBICOKO.

«XOpOI_HO» - TCEOPETHUUYCCKOC COACpKAHUEC KYypCa OCBOCHO IIOJIHOCTBIO, 0e3 HpO6€J’IOB,
HCKOTOPLIC YMCHUS Cq)OpMHpOBaHBI HEAOCTAaTOYHO, BCC IPEAYCMOTPCHHLIC nporpaMMoﬁ y‘le6HLIe
3a/IaHHA BBIIIOJIHCHDBI, HCKOTOPBLIC BUbI 3aJaHUM BBITIOJTHEHBI C OIIINOKaMH.

«Y I0BIETBOPUTEIIBHO» - TEOPETHUECKOE COJIEPKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He
HOCST CYIIECTBEHHOT'O XapakTepa, HEoOXOoAMMble yMeHHs paboTbl ¢ OCBOCHHBIM MaTepHajoM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoi oOydeHHs YueOHBIX
3aJJaHU{ BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3aJJaHUN COJIepKaT OLIUOKH.

«Hey,Z[OBJ'ICTBOPI/ITeJ'IBHO» - TEOPETHYCCKOEC COACPIKAHUC KypCa HC OCBOCHO, HCO6XOI[I/IMBIG
YMCHHSA HE C(bOpMHpOBaHH, BBIIIOJTHCHHBIC yqe6HHe 3alaHus COACPIKAT FPY6BIG OIIINOKH.
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Tema 1.2 Cpeacrsa nu3mMepeHusAM

IIpakTnuyeckoe 3ausiTue Ne 3
Pacuer norpemHocrei cpeicTB U3BMEPEHUN MIPU MTOBEPKE

Henan:
HU3YUCHHUC MCTOZOB IMOBCPKHU CPCACTB H3MCpCHHfI M OCBOCHHUC HA MMPAKTHUKE NPOLUCAYP ITOBECPKU
U3MEPUTENbHBIX IPUOOPOB;

BeinosiHuB padory, Bbl OyieTe yMeThb:
¥Yn 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHBIE HMHCTPYMEHTBI Ui KOHTpPOJS KauecTBa
BBITIOJTHSAEMBIX paboT MO PETYIMPOBKE MEXAaHU3MOB 000PYAOBaAHUS;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoO6cTBYeT (POPMUPOBAHMIO:

I[IK 1.3 OcymecTBasTh OIEHKY TPOU3BOJCTBEHHO-TEXHHUYECKUX TOKa3zarened paboThl
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOTO 000PYIOBaHMUSL.

OK 01 Bei6bupats criocoOsl pemieHus 3aad npodeccCuoHanbHON AeITeIbHOCTH TPUMEHUTEIBHO
K pa3jIMYHbIM KOHTEKCTaM;

OK 03 IlmanupoBaThb W peaJU30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO IEATEIBHOCTh B IpodeccnoHanbHo# cdepe, UCToIb30BaTh 3HAHUS
10 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B PA3JIMUHBIX )KH3HEHHBIX CUTYaIUsX;

OK 09 TIlonp3oBarbes mpodecCHOHATBPHOM JOKYMEHTAallMell Ha TOoCyJapCTBEHHOM U
MHOCTPaHHOM $I3bIKAX.

MarepuanbHoe o0ecnieyeHme:
VYuebHo-MeToanYecKas JOKYMEHTALMs], JUIaKTHYECKUE CPEICTBA

3ananue
1 3yuuTh T€OpETUUECKHE CBEIAEHHUS O MOBEPKE CPEACTB U3MEPEHUM.

ITopsinok BbINOJIHEHHSI PA0OTHI

1.O3HaKOMUTbH ¢ KPATKUMU TEOPETHUECKUMU CBEACHUSIMHU
2. PaccuutaTh NOTPEUIHOCTH U3MEPEHHUIA.

3. Cmenathb BEBIBOI.

Xox pabdoThI:
1.O3HaKOMUTBCSA C TEOPETUUECKUMU CBEACHUAMU

Kpatkue TeopeTuueckue cBeJeHH:

IToBepkoil cpelnCTB M3MEpEeHHs Ha3blBAIOT COBOKYHMHOCTh JEHCTBHM, BBINOJHSAEMbIX IS
OIpeieNIeHUs UX MOTPEIIHOCTH.

Ilenb NOBEpKHM — BBISICHUTb, COOTBETCTBYIOT JIM XapaKTEPUCTHKH CPEICTBA H3MEPEHUs
periaMeHTUPOBAHHBIM 3HAYEHUSM U MPUTOJHO JM OHO K MPUMEHEHMIO IO MPSMOMY Ha3HAUYCHMIO.
ITon moBepkoil cpencTB U3MEPEHUs] TOHMMAETCSl YCTAHOBJICHUE OPraHOM METPOJIOTHYECKOM CITyKOBbI
(v pyruM  OopULMANBHO YIOJIHOMOYEHHBIM OPraHOM, OpraHM3alueil) HPUTOJHOCTH CpPEJCTB
U3MEPEHUss K NPUMEHEHHI0O Ha OCHOBAHUHU SKCIEPUMEHTAIBHO ONPEAEISIEMbIX METPOJIOTHYECKUX
XapaKTePUCTUK U MOATBEPKICHHUS UX COOTBETCTBUS 0053aTEIbHBIM TPEOOBAHHSIM.

IToBepky mpoBOAT OOYy4YEHHBIE CIELUATUCTBI, aTTECTOBAaHHbIE B KauecTBE IOBEpUTENEH
opraHamu I'ocynapcTBEHHOW METPOJIOTHYECKOM CIy:KObl. Pe3ynbTaTbl MOBEpKU CPENCTB M3MEPEHUs,
MIPU3HAHHBIX TOJHBIMU K PUMEHEHUI0, O(POPMIISIOT BbIAaYe CBUJICTEILCTBA O MOBEPKE, HAHECEHUEM
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MOBEPUTEIHHOTO KJIeHiMa WM WHBIMH CIIOCOOAMH, YCTAHOBJIEHHBIMH HOPMATHBHBIMH JOKYMEHTaMH
I10 TIOBEPKE.

Texuuueckn mpolenypa TOBEPKH MPEACTABISAET COOOH CpaBHEHHE YHCIOBOTO 3HAYEHUS
¢u3n4YecKoil BETMYMHBI, M3MEPEHHON TOBEPSIEMBIM CpPEICTBOM H3MEPEHHs, CO 3HAYCHHUEM,
M3MEPEHHBIM CPEICTBOM U3MEpeHus 0ojiee BHICOKOM TOYHOCTH — 3TajJoHOM. IIpu 3TOM HOrpenHocTs
ATaJIOHA JI0JKHA ObITh B TP pa3a MEHBIIIE ITOTPEIIHOCTH TOBEPSIEMOIO CPEJICTBA U3MEPEHMUSL.

B cootBerctBun ¢ gokymentom IIP 50.2.006-94 «Ilopsaok mpoBeneHuss NMOBEPKU CPENCTB
M3MEPEHU» ITU CPEACTBAa MOTYT OBITh MOJABEPTHYTH IEPBUYHOH, MEPUOANIECKON, BHEOUCPETHON H
WHCIEKIIMOHHOM MTOBEPKE.

JlomyckaeTcsi IpUMEHEHUE YEThIPEX METO/I0B MOBEPKU U KaTHMOPOBKHU CPEJCTB U3MEPEHUM!

— HEMNOCPEACTBEHHOE CIMYEHHUE C 3TAJOHOM;
— CIMYEHME C IOMOIIBIO KOMIIApaTOPa;

— IpsAMbIE WIX KOCBEHHBIE

— H3MEPEHMS BEIUYMHBI.

Meroa HENOCPEACTBEHHOTO CIMYEHMS C ATATOHOM COOTBETCTBYIOLIEIO pas3psiia MOBEPSEMOIO
CpEICTBa U3MEPEHUM IMIMPOKO MPUMEHSIETCS JUIsl pa3IMYHbIX CPEACTB U3MEPEHUN B TaKMX 00JacTsX,
KAaK DJIEKTPUYECKUE W MAarHUTHBIE M3MEPEHHUs, U OINPEICIICHHS DIIEKTPUYECKOTO HaIpPSLKEHHUS,
YaCTOTBI M CHJIbI JJIEKTPUYECKOIO0 TOKa. B OCHOBE MeTOJa JIEKUT IMPOBEACHUE OIHOBPEMEHHBIX
U3MepeHul OJHOU U TOH ke (U3NYECKOW BETUYMHBI MOBEPSEMbIM U 3TaJOHHBIM Ipubopamu. [Ipu
9TOM OIPENEISIIOT MOTPEIIHOCTh KaK pa3HUIy IMOKA3aHUN IOBEPSEMOT0 W ATAJIOHHOTO CPEJICTB
W3MEPEHUH, IPUHUMAsI IOKa3aHMsI 3TAJIOHA 32 JCHCTBUTENIBHOE 3HAUEHHUE BEIIMUNHBI.

JIoCTOMHCTBA 3TOr0 METOJAa 3aKJIIOYAOTCS B €ro IPOCTOTE, HATJISIHOCTH, BO3MOKHOCTH
MIPUMEHEHHs] aBTOMATHUECKOM MOBEPKU, OTCYTCTBUU MOTPEOHOCTH B CJIOKHOM 000PYAOBAHHH.

Meto cnudeHus ¢ MOMOIIBI0 KOMIIapaTopa OCHOBaH Ha NMPUMEHEHHH NMpulopa cpaBHEHUS, C
MIOMOIIBI0 KOTOPOTO CIIMYAKTCS IOBEPSIEMOE M JTAIOHHOE cpeacTBa u3MepeHuil. Kommapartop
UCIOJb3YyeTCs B CIy4ae, €CJIM HEBO3MOXKHO CPaBHUTh MOKA3aHUs NMPHUOOPOB, U3MEPSIOIINX OJHY U Ty
K€ BCIIMYMHY, HaImpuMep JBYX BOJBTMETPOB, OIWH U3 KOTOPBIX IPUTOACH I HM3MEPEHUs
IIOCTOSIHHOTO TOKa, a JPYrod NEepeMEHHOro. B MOoJOOHBIX CUTyalMsX B CXEMY MOBEPKH BBOJAUTCA
IIPOMEXYTOYHOE 3BEHO — Kommaparop. s mpHUBEIEHHOro mnpuMmepa MoTpeOyercs MOTEHIMOMET,
KOTOpBI M Oyner kommaparopoM. Ha mpakThke KoMIapaTopoM MOXET CIYKUTb JIF00O€ CpeICcTBO
U3MEPEHUH, €CIIM OHO OJWHAKOBO pEarupyeT Ha CUTHAJIbl KaK IOBEPSAEMOro, Tak M ATAJOHHOTO
U3MEPUTENNBHOrO pudopa.

JIOCTOMHCTBOM [JaHHOIO METOJAA CYMTAIOT IOCIEN0BATEIbHOE BO BPEMEHHM CPAaBHEHHUE JBYX
BEJIMYMH.

Meton npsMBIX U3MEPEHUH BEIMYMHBI IIPUMEHSETCS, KOTa MMEETCS BO3MOXKHOCTb CIIMYUTh
UCHBITYEMbI HPUOOP € STAJOHHBIM B ONPEIENECHHBIX NpeAenax uU3MepeHuid. B menoM npuHumn
paboThI ATOr0 METO/1a AHAJIOTUYEH NPUHLUILY Pa0OThl METOIa HEMOCPEICTBEHHOTO CIMYEHUS, OJHAKO
METOJIOM NPSMBIX HM3MEPEHHUM IPOU3BOIUTCS CIMYEHME HA BCEX YMCIOBBIX OTMETKAaX Ka)Ioro
JMarna3zoHa (U MoIuana3oHoB, €ClIi OHU UMEIOTCs B Ipubope). MeTo ] NpsMbIX U3MEPEHUN BEINYHHBI
IPUMEHSIOT, HalpUMep, sl OBEPKH WM KaaHMOPOBKHM BOJBTMETPOB HOCTOSIHHOTO 3JIEKTPUYECKOrO
TOKa.

MeTol KOCBEHHBIX M3MEPEHHUH BEJIWYMHBI HCIOJIB3YETCs, KOTJa ICHCTBUTEIbHBIC 3HAYCHUS
U3MEpSIeMbIX BEJIMYMH HEBO3MOXKHO ONPEAEIUTh MPSAMBIMU H3MEPEHUS MM, JINOO €ClI KOCBEHHbIE
U3MEpEHUsl OKa3blBalOTCS 0oJiee TOYHBIMU, YeM MpsiMble. BHauane 3TUM MeTOJOM HaxoIsiT He
HCKOMYIO XapaKTepUCTUKY, a JpPYIrHMe€ XapaKTepUCTHUKH, CBA3aHHBIE C HCKOMOM OIIPENEIECHHOMN
3aBUCHUMOCTBIO. MIcKOMas XapaKTepuCTHKa OIIPENEAeTCs pacCueTHBIM IyreM. Hanpumep, npu nosepke
U KaJIMOPOBKE BOJIBTMETPA MOCTOSSHHOTO TOKA 3TAJIOHHBIM aMIIEPMETPOM YCTAHABIMBAIOT CHIIY TOKa,
OJIHOBPEMEHHO H3MEPssl CONPOTHUBIICHUE. 3aTEM DPACYETHOE 3HAYECHHME HANPSIKEHUS CPaBHUBAIOT C
MoKa3aTeNsIMU KaIHOpyeMOTo WM MOBEPSEMOTro BOJIbTMETpa. MeTo1 KOCBEHHBIX M3MEPEHHH 0OBIYHO
MPUMEHSIOT B YCTAHOBKaX aBTOMATH3HMPOBAHHOM MOBEPKU M KaJTMOPOBKH.
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st obecrieueHus MPaBMIIbHON Tepeiaun pa3MepoB €IWHHII U3MEPEHHUH OT 3TaloHa K paboynM
CPEICTBAM H3MEPEHUN COCTaBIAIOT IIOBEPOUYHBIC CXEMBbl, YCTAHABJIMBAIOIIAE METPOJOTHYECKHE
COIOJUYMHEHUS TOCYAapCTBEHHOT'O 3TAJIOHA, Pa3pAAHbIX 3TAJIOHOB U pab04YMX CPEIACTB U3MEPEHU.

IToBepounble CcXEMBbI MOAPA3ACIAIOT HAa TOCYAAPCTBEHHBIE M JIOKAJIbHBIE. ['OCyaapcTBEHHBIE
IIOBEPOYHBIE CXEMBI PACIPOCTPAHSIOTCS HA BCE CPEACTBA U3MEPEHUN JAHHOTO BUAA, IPUMEHSAEMBIC B
crtpa”e. JIoKanbHBIE TIOBEPOYHBIE CXEMbl NPEIHA3HAYEHBl I METPOJIOTMYECKUX OPIraHOB
MHHHCTEPCTB.

OHu TaKKe pacHpoOCTPaHAIOTCS U Ha CPEICTBAa MU3MEPEHMH MOJUMHEHHBIX Npeanpuartuil. Bee
JIOKaJIbHbIE TOBEPOYHBIE CXEMBI JIOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM CONOAUYMHEHHOCTH, KOTOpast
OIpeesieHa TOCYAapCTBEHHON MTOBEPOYHOU CXEMOI.

PaccmotpuMm 00mmii BUJ roCydapCTBEHHOM MOBEPOUYHOM cxembl. HammeHoBaHME STajlOHOB U
pabounx cpeAcTB M3MEPEHUIl OOBIYHO pPACHOJIAararoT B MPSMOYTOJBHUKAX (U1 TOCYTapCTBEHHOTO
JTajloHa NPSIMOYIOJIbHUK SIBJISIETCS JIBYXKOHTYPHBIM). 3/1€Ch € YKa3blBalOT METPOJIOrHMUEcKUe
XapaKTepUCTUKHU JJIi JTAHHOM CTyleHH cXeMbl. B HMKHEM 4YacTH CXeMbl pPAacIoyioKeHbl paboune
CpeCTBA U3MEPEHUN.

TpeboBanus K CONEPHKAHUIO U TOCTPOSHHIO TTOBEPOUHBIX cxeM ycraHoieHbl B ('OCT 8.061-80
I'CU Iloepounsie cxembl. Coxaepxxanue u mnoctpoenue) MU  2230-92 «I'CHU. Meronuka
KOJIMYECTBEHHOT0 OOOCHOBaHUSI NOBEPOYHBIX CXEM IpU UX pa3paboTkey». [Ipumepbl KOMIOHOBKU
3JIEMEHTOB TOCYIaPCTBEHHOM IMOBEPOYHBIX CXEMBI IIPEJICTABIIEH HAa PUCYHKE 1.

Vranse

PI/ICYHOK 1- HpHMep KOMIIOHOBKH 5JICMCHTOB FOCYHapCTBeHHOﬁ HOBGpO‘IHOfI CXCMBI:

1 - rocygapcTBEHHBIN 3TallOH; 2 - METOJ Iepelayd pa3Mepa eIUHUIl; 3 - 3TajoH-Komus; 4 -
9TAJIOH -CpaBHEHUS; 5 - pabouuii 3TajoH; 6-8 - FTAIOHBI COOTBETCTBYIOLIUX Pa3PsI0B

B kaxx10i1 cTyneHu moBepoyHOM CXeMbl PerjaMeHTUPYEeTCs MOPAIOoK (METO) Mepesadyn pa3Mepa
enuHulbl. HanMeHoBaHMS METOJOB MOBEPKH M KaJMOPOBKU pacrojiaraloTcs B OBallaX, B KOTOPBIX
Tak)Ke YyKa3bIBAaeTCs JOMYCTHUMas TOTPEIIHOCTh METOJa TMOBEpPKH U KamuOpoBKU. OCHOBHBIM
MOKa3aTeleM JIOCTOBEPHOCTH Mepelayd pa3Mepa €AMHMIbI BEIUYUHBI SIBJISIETCS COOTHOUIEHUE
MOTPELIHOCTEN CPEACTB U3MEPEHUN MEXK/Y BBIIIECTOSIIEH W HUKECTOSIIEH CTYNEHAMH MOBEPOUYHOM
cxeMbl. B uneane 3To cooTHomeHne M0JKHO ObITh 1:10, 0HAKO HA MpaKTHUKE AOCTUYb €r0 TPYAHO, U
MUHUMAJbHO JOMYCTUMBIM COOTHOIIIEHHWEM MpUHATO cuuTaTh 1:3. UeM Oomblle BeIWYMHA 3TOTO
COOTHOIIIEHUS], TEM MEHBIIIE YBEPEHHOCTh B JIOCTOBEPHOCTH MOKAa3aHUI U3MEPUTEIHHOTO TpUbopa.
Pacuer norpemHocreit
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JUia  ompeneneHuss OCHOBHOW aOcoioTHOM mnorpemHoctd  [IpenBapuTenbHO — onpeaensorcs
HanOoJIbIIee U HAUMEHBIIIEE MPEICIbHOE 3HAYEHHUE, JIOMYCK.
Jlommyck u3MepeHus mapameTpa onpeaessiercs no popmyie:
I =1 max — ]| min
rze /1 max — Haubosblee npenesibHOe 3HaYCHNUE;
J1 min — HaMMeHbIIee MpeaesIbHOE 3HAUCHHE.
OcHoBHast a0COJIFOTHAsE HOTPELIHOCTD ONPEIEIAETCS, UCXO0/1 U3 YCIOBUS:
4<0,33/1,
rze 4 — OCHOBHas a0COJTFOTHAS TIOTPEITHOCTE;
/[ — nonyck n3MepeHus napaMmerpa corjlaCHO HOpMaTUBHBIM JIOKYMEHTaM.
D= XI/BM-XI/ICT
rae Xys;y—3HaueHue MoKa3aHus CPeICTBA U3MEPEHHUSL.
Xuer - 3HAUEHME TTOKA3aHUS dTaJ0Ha
OcHOBHast OTHOCHUTENbHASI TOTPEIIHOCTh CPEACTB U3MEPEHUN ONPEAETAETCS, UCXOS U3 YCIOBHUS:
s=2
X
rie X—3HaueHue NoKa3aHUe CpeacTBa U3MEPEHUSI.
OcHoBHasl MpUBECHHAS MTOTPEIIHOCTH ONPEEIIIETCs 0 popMyIie:
patl 1 0006,
X

rae Xy — HOpMUpYIolllee 3HaueHHe, KOTOPOe 3aBUCUT OT TUIIA IIKAJIbl H3MEPUTEILHOTO pubopa u
OTIpeJIeNIIeTCs IO €ro IPagyupOBKE:
— €CIIM HIKana nprudopa 0THOCTOPOHHSSA, TO €CTh HWYKHUM MpeJesl u3MepeHuil paBeH Hyito, To XN
OTIpEJIeIIIETCS. PABHBIM BEPXHEMY IpeNiey U3MEpEeHUil;
— €CJM LIKaJla Ipudopa ABYXCTOPOHHSS, TO HOPMUPYIOILlEe 3HAaUEHUE PaBHO IIMPHHE AUaNa30Ha
n3MepeHui npudopa.

2.PaccuuTaTh o popMysaaM U3 TEOPETUUECKUX CBEICHUAX NMOTPEIIHOCTH

3.Ha ocHOBe pac4eToB caenaTh BBIBOJL O KJ1acce TOUHOCTH IIpubopa

®dopma npeacTaBiIeHus pe3yabTara:
OTtyeT o mpoenaHHoM padoTe

Kpurepun ouenku:

«OTAMYHO» - TEOPETUUYECKOE COJIEp’KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0e3 MpoOesioB, YMEHHUS
chopMUpOBaHbI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHBbIE 3a/laHHs BBIIOJIHEHbI, KAaYeCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XOopowIo» - TEOPETUYECKOE COJIEpKaHUE Kypca OCBOEHO IIOJIHOCTBIO, 0e3 mpoOenos,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMoOil yueOHbIE
3aJIaHus BBITIOJIHEHbBI, HEKOTOPbIC BHU/IbI 33JaHU BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPHUTENHHOY» - TEOPETHUUECKOE COJIEPIKAaHIE Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE
HOCSIT CYIIECTBEHHOTO XapakTepa, HeoOXoJWMble yMEHHsS pabOThl C OCBOEHHBIM MaTepuaioM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOil OOy4deHHs] y4eOHBIX
3aJlaHU# BBIIOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLIUOKY.

«HeynoBneTBOpUTENBbHO» - TEOPETHYECKOE COJEepXKaHUEe Kypca HE OCBOCHO, HEOOXOJUMBIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YU4EOHbIE 3aJaHHsI COAEPIKAT IPyObIe OITHOKH.

14



Tema 1.2 Cpeacrsa nu3mMepeHusAM

IIpakTnueckoe 3ansTue Ne 4
Onpenenenne A0MYCTUMOM NOIPEIHOCTH CPEACTB U3MEPEHUH 10 KJIACCY TOUHOCTH

Lean padoTbi:

1) 0CBOMTH METOIMKY BBIYMCIICHHS OTPEITHOCTD MIOKA3aHUId CPEICTB M3MEPEHHIA, 3HAsI KITacC
TOYHOCTH,;

2) IPUBHUTH YMEHHSI U HABBIKH CAaMOCTOSITEILHON pabOThl ¢ yUCOHHUKOM U JIOTIOJTHUTEILHON
JINTEPATYPOH.

BoinosiHuB padory, Bbl OyieTe yMeThb:

VYa 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHbIE HMHCTPYMEHTBI Ui KOHTpPOJS KauecTBa
BBITNIOJIHSAEMBIX pa0OT MO PEryJupoBKe MEXaHU3MOB 000PYI0BaHUS;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoO6cTBYeT (POPMUPOBAHUIO:

I[IK 1.3 OcymecTBisTh OIEHKY TPOU3BOJCTBEHHO-TEXHHYECKUX TOKa3zareined paboThl
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOTO 000PYJOBaHMUSL.

OK 01 Bei6bupats criocoObl pemeHus 3aiad npodeccuoHanbHON AeITeIbHOCTH PUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IInmanupoBaThb W peaIU30BbIBaTh COOCTBEHHOE MNPOPECCHOHANBHOE M JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B podeccnoHanbHo cdepe, UCToIb30BaTh 3HAHUS
10 MPaBOBOM U (PMHAHCOBON T'PAMOTHOCTH B PA3IUUHBIX KU3HEHHBIX CUTYaLHUsIX;

OK 09 TIlonb3oBarbes mpodecCHOHATBHOM JOKYMEHTalluell Ha TOCylapCTBEHHOM U
WHOCTPaHHOM $SI3bIKAX.

MarepuajbHoe o0ecnieyeHue:
YueOHOo-MeToAnYecKasi JOKYMEHTAIMs, TUIaKTHUYeCKUe CPeICTBA

3ananmue:
1 Be4ucauTh MOTPEUTHOCTh TIOKA3aHUH CPEJCTB U3MEPEHUMN, 3HAS KJ1aCC TOYHOCTH.
2 Crhenarb BBIBOJI.

Iopsinok BbINOJIHEHHSI PadOTHI:

1. 3aKOHCIIEKTUPOBATH TEOPETUUECKHE OCHOBBI.

2. OnpenenuTh NOTPEIIHOCTh MOKAa3aHU CPeICTB U3MEPEHUIT
3. OTBETUTH HA BOMPOCHI

Xox pabdoThI:
1.O3HaKOMHTHCS ¥ 3aKOHCIIEKTHPOBATh TCOPETHUCCKHUE CBEIACHUS

Kpatkue TeopeTudyeckue cBeIeHUN:

Kitacec TouHocTH cpeacTB nu3MepeHuii — 0000IIeHHAs XapaKTEPUCTHUKA JAHHOTO THIIA CPEJICTB
M3MEpeHu, KaK IPaBUIIO, OTPAXKAIOIIas YpOBEHb UX TOYHOCTH, BhIpakaeMas MpeieiaMu
JIOTTYCKAaEMBIX OCHOBHOM U JIOTIOJIHUTENBHBIX MTOTPEIIHOCTEM, a TAKXKe IPYTUMU XapaKTePUCTUKAMH,
BIUSIOIINMU HA TOYHOCTb.

[To mpuBeneHHOM MOTpenrHoCcTH (TI0 KJIacCy TOYHOCTH ) MPUOOPHI JENATCS Ha BOCEMb KIIACCOB:
0,05;0,1; 0,2;0,5;1,0; 1,5; 2,5; 4,0.

[Tpubops! knacca Tounoctu 0,05; 0,1; 0,2; 0,5 mpuMeEHSIOTCS A TOYHBIX JTA0OPATOPHBIX
M3MEpEHUN 1 Ha3bIBAIOTCS MPEIM3NOHHBIME. B TexHUKe MpuMeHsoTcs npudops! kinaccos 1,0; 1,5: 2,5
u 4,0 (TexHuuecKue).

Knacc Tounoctu npubopa ykaspiBaeTcs Ha Imkaine npubopa. Ecinu Ha mikane Takoro
0003HaYeHHSI HET, TO JaHHBIN MPUOOP BHEKIIACCHBII, TO €CTh €0 MPUBEACHHAS MTOTPEIIHOCTh
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npessimaeT 4%. [Ipou3BoauTeNh, BRITYCKAIOMINI MPUOOP, TAPAHTUPYET OTHOCHTEIHHYIO
MOTPEUTHOCTh U3MEPEHHUs JAHHBIM IPUOOPOM, PABHYIO KJIACCY TOYHOCTH (IIPUBEICHHOM
MOTPEUTHOCTH) MPUOOPA IPY U3MEPEHUH BETMYUHBI, TAIOIIEH 0TOPOC yKa3aTes Ha BCIO IIKATY.

CpencrBaM n3MepeHUi ¢ IBYyMS WK OoJiee Tuana3oHaMHu U3MEPEHH OJTHON U TOM xKe
($u3n4ecKoil BeMUUMHBI JOIYCKAeTCs MPUCBanBaTh JIBa MK OoJiee kiacca TouHocTH. CpencrBam
M3MEPEHUH, MpeTHa3HAYEeHHBIM U U3MEPEHUH IBYX WK 00Jiee PU3NIECKUX BEITHYHMH, JOMYCKACTCS
[IPUCBaNBaTh Pa3IMYHbIE KIACChl TOYHOCTH ISl KaXK101 u3MepseMoi BeanurHbl. C 1Eebio
OTrpaHMYEHUs] HOMEHKJIATYpbl CPEICTB U3MEpEHU 110 TouHOCTH JUIsi CU KOHKpeTHOTO BUAA
YCTaHABJIMBAIOT OTPAHUYEHHOE YMCIIO KIaCCOB TOYHOCTH, ONPEAEIIEMOE TEXHUKO—3KOHOMUYECKUMU
000CHOBaHUSAMHU.

OOmme TpeboBaHuUs K KIaccaM TOYHOCTH YCTaHOBIICHBI HAIIMOHANBbHBIM cTannaptTom [[OCT
8.401.

O603HaueHue Ki1acca TOUHOCTH CPEJICTBA U3MEPEHUSI YKA3bIBAETCSl B TEXHUYECKOM
JOKYMEHTAI[MU Ha CPEICTBO U3MEPEHHUS CO CCHUIKOM Ha CTaHAApPT WM TEXHUYECKOE YCIOBUE
(cTaHzmapT NpeanpusTHs), a TAKKE TyOIupyeTcs Ha CIEAYIOUIUX YacTIX Ha CpeACcTBa U3MEpPEHHE: — Ha
OTCUETHOM YCTPOWCTBE; — Ha KOPIYCE; — Ha IIUTKE; — WIN JPYTUX MeCTax YAOOHBIX /15l HAHECEHUS U
YTEHUSI.

Mudpa xnacca TouHocTH O€3 YCIOBHBIX 0003HAYEHHUH YKa3bIBAET, UTO MOKA3aHHOE 3HAUECHUE
M3MepseMOil BEIMYMHBI CPECTBOM M3MEpPEHUS He OYJIeT OTiIMYaThes He Ooliee, YeM
COOTBETCTBYIOIIME YHCIIO MPOLIEHTOB OT BEPXHETO Mpe/iesia AUana3oHa u3MepeHHil.

O06o03Ha4yeHus KJIACCOB TOYHOCTH NIPUBECHBI B Ta0mIie 1.

Tadmua 1 — Obo3HaueHHs KI1acCOB TOYHOCTH

opary 13 BRI AKRCHHA TTpeneiin A0y cKaaMoit oCHOBION ODOZHANCHIE KIHCCE TOMHOCTI TTpasesiaive
P I ! p
. : " RGN
e TOTRETIHOCTH, B JI0KY MEHTM N 11 CpUcTe
HEIMCP CHItE
A=+a - Kaace tosroct M M -
A =+a+hx) - Kauce Toumocm C C -
A y= +1.5 Ka1acc ToMnocv | U Ay
y=t— : 1.5 BLIPAKEHO B
X C/AMBIRY
BCTHYHI
v =+05 Kaace Tounocd 0S5, eCan Xy
T ! ’ 0,5 N NP HHATO
f X PUBHEIM JLIHB
NIKWIN (¢c
YACTH)
A =05 Kaace romocu @ -
o=+ 0,5 v)
Y
A {1 x Korace TouHoCH 0,020,01
P . Ay oF
o= t—\ 0, =£0.01+0,02 | “ -1) 0.0210,01
: \| X' )

piseuanms,

A ~npejerma aonyckaemoil abcoomoli ocnoprofl porpemmoc: X — SHAYCHHE HIMEPACMOR BEIUHILL WK GHCRO0
feneHiil, OTCYHTIARLX 0o mxaie; Xy — HopMupylonee sHagcnne: 4, b — noaoxkureisnme anca ne sasncsnme ot X; X -
GOJLIINTT 1O MOY0 Bpeel iMeperil.

Uneaonpe aHauesinst Kmeea To9H0CT HOKAIMBAI0T OTIIOHCHNA B IPOICHTIX

["anoska 10 HNCIOM — CPCACTRA MIMCPCHHC JAHIOTO THIA HMCET CYIICCTRCHHO HEPARHOMCPHY K KLY

2. OHpe,Z[eJ'II/ITB MOTpCIIHOCTDb MoKa3aHui CpCaACTB I/ISMepeHI/Iﬁ M €ro 1nokKasaHus, 3Has KJIaCC TOYHOCTH,

COTJIaCHO BapHUaHTy, yKa3aHHOMY B Tabiuie 2

3. OrBeTUTH HA BOIIPOCHI, XapaKTCPU3YIOIIHEC ITOTPCITHOCTHU U Knacc Tounoctu CpeaAcTB H3MepeHHﬁZ

— KJIACC TOYHOCTH;
— 0003HaUeHNEe KJIacca TOYHOCTH;
— B3aUMOCBS3b KJIacCa TOYHOCTH U NOTPEIIHOCTH CPEACTB U3MEPEHU.
4. BbIBOJIOM K paboTe sIBJISETCS ONpeeseHne OKa3aHus Ipubopa ¢ yueToM HaiJIeHHOH

MOrpCIIHOCTH.
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dopma npeacTaBeHus pe3yJbTara:
Otyer o npoenaHHoM padoTte

Kpurepun onenkn:

«OTIMYHO» - TEOPETUYECKOE COAEP’KaHHE Kypca OCBOEHO IOJIHOCThIO, 0€3 ImpoOenoB, yMeHUs
c(OpMHpPOBaHbI, BCE MPEIYCMOTPEHHBIE MPOrpaMMON ydeOHBbIC 3aJaHHs BBITIOJHEHbI, KAUe€CTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«XOopoIo» - TEOPETUYECKOE COJEpKAHME Kypca OCBOEHO IIOJIHOCTBIO, 0e3 MpoOernos,
HEKOTOpble YMEHHUs COPMHUPOBAHbI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi yueOHbIE
3aJlaHUS BBIIIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBINIOJIHEHBI C OIIMOKAMH.

«Y IOBJIETBOPUTEIILHOY - TEOPETUIECKOE COJEPIKaHNE Kypca OCBOCHO YaCTUYHO, HO IPOOEIBI He
HOCSIT CYILECTBEHHOTO XapakTepa, HEOOXOJWMble YMEHMsI pabOThl C OCBOEHHBIM MaTepuajIoM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil OOy4deHHs] y4eOHBIX
3aJlaHUH BBINOJHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/IaHU CO/IEPKaT OLINOKU.

«HeynoBneTBOpUTENBHOY» - TEOPETHUECKOE COJAECpPKAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHHUs He c(pOpMHPOBaHbI, BHINOJIHEHHbIE YUeOHbIE 3a/IJaHUS COJEPKAT rpyOble OIINOKY.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3AllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTHyeckoe 3anaTHE Ne S

N3ydenne oOmux TpeOOBaHUM K BHITIOJTHEHHUIO JIOKYMEHTOB.

Mean:

1) oCBOWTH W 3aKpenuTh yKa3aHus M0 0(OPMIICHUIO JOKYMEHTOB U COOJIOICHUIO TPeOOBAHUH,
YCTaHOBJIEHHBIX CTaHApTaMU;

2) npoBEpUTH NOTYYCHHbIE 3HAHUS;

3) NpPUBHUTH YMEHHS M HABBIKH CaMOCTOSITEIHLHON pabOThI C y4eOHMKOM M JOIOJHHUTEIHHOMN
JIATEPATYPOH.

BoinosinuB padoty, Bbl Oyaere ymens:
Y1 2 YuTtaTh yepTeKu MEXaHU3MOB 00CITY)KMBAEMOT0 000PY0BaHMUS;
VY1 3 ohopMIIsITh U 3aNIOJIHSIET TEXHUYECKYIO JOKYMEHTAITUIO 00CITY>)KHBAEMOTO 000PYyI0BaHNS;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoO6cTBYeT (POPMUPOBAHUIO:

I[IK 2.2 Pa3pabarbiBaTh  JOKYMEHTAlIMIO IO  JKCIUIyaTallUd  JJIEKTPUYECKOTO U
AIIEKTPOMEXAHUYECKOTO 000PYAOBaHHUS.

OK 01 Bei6bupats criocoOsl pemieHus 3a1ad npodeccuoHanbHON AeITeIbHOCTH PUMEHUTENHEHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IlmanupoBaThb W peaan30BBIBaTh COOCTBEHHOE MpPO(ecCHOHANbHOE M JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B IpodeccnoHanbHo# cdepe, UCTIoIb30BaTh 3HAHUS
10 NTPABOBOM M (PMHAHCOBOM I'PAMOTHOCTHU B PA3JIMUHBIX KU3HEHHBIX CUTYaLIUsX;

OK 05 OcymiecTBisITh YCTHYIO M MUCHMEHHYIO KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA;

OK 09 TIlonp3oBaTbes mpoeCCHOHANBHOW TOKYMEHTallued Ha TOCyJapCTBEHHOM U
MHOCTPaHHOM SI3bIKAX.

MarepuajibHoe o0ecnieyeHue:
YueOHOo-MeToAnYecKasi JOKYMEHTAIHs, TUIaKTHUYEeCKUEe CPEICTBA

3aganue:
1 I3yunTh OCHOBHBIE TIpaBuiIa 0(OPMIICHHS JOKYMEHTAIIUH, YKa3aHHBIC B CTAHIAPTE
OpraHu3aIuy.
2 OTBETUTH HA BOIIPOCHI, XapaKTEPU3YIOIIHE COACPIKAHUE, CTPYKTYPY U MpaBuiia 0hopMIICHHUS
TEXHUYECKOM JTOKYMEHTAllUU B COOTBETCTBUU C TPEOOBAHUSMH, YCTAHOBJICHHBIMU CTaHIAPTAMHU.

Ilopsinok BbINOJTHEHHS PadOTHI:
1. 3yunTh 1 3aKOHCIIEKTUPOBATH OCHOBHBIE MTPaBHIia OPOPMIICHUS JOKYMEHTAIIMH
2. OTBETUTH HA BOIPOCHI

Xonx padoTsI:

1. 3yunTh 1 3aKOHCTIEKTHPOBATh OCHOBHBIE MpaBuiia 0(popMIIeHUS JOKYMEHTAIINH,
IIPE/ICTaBJICHHBIE B IIPE3CHTALIMOHHOM MaTEpHAJIE U CTaHAapTe OPraHU3aluu.

2. OTBETUTH Ha BOIIPOCHI:

— TpeOoBanus Kk 0pOpMIIEHUIO TEKCTOBOM YacTu.

- O(I)OpMJ'IeHI/Ie 9JICMCHTAa «Co,uepxcam&e», ((BBe)IeHI/Ie», «Cncok HCIOJIB3YEMbIX
HCTOYHUKOB).

- I[eJ'ICHI/Ie TCKCTA Ha pa3aCiibl, ITYHKTBI, TOAITYHKTHI.
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— OdopmIieHHE 3ar0JIOBKOB.

— Odopminenne GopMyl, WILTIOCTPANUNA U TAOHII.

— Mcnonb30BaHuE COKpAIICHUM B TEKCTE JOKYMEHTA.

- HpI/IMeHeHI/Ie CCBhIJIOK Ha UCIIOJIb3YEMbIC HCTOYHUKHU.

— OdopMieHne nepeurcIeHHN.

3. BoiBoioM K pa0oTe sABII€TCS YKa3aHHE IPOaHATM3UPOBAHHOIO HOPMATUBHOTO JOKYMEHTA U
JaThl BBEACHUA €0 B I[eflCTBHC.

®dopma npeacTaBieHus pe3yabTara:
Otyet o npoenaHHoO# padoTte

Kpurepuu onenkn:

«OTINYHO» - TEOPETUUECKOE COJIEPKAHNE Kypca OCBOECHO MOJHOCTBIO, 0€3 Mpo0esIoB, yMEHUs
chopMHUpOBaHbI, BCE MPEAYCMOTPEHHBIE IPOTPaMMON yueOHbIE 3aJaHU s BBIIIOJHEHBI, KAYECTBO UX
BBITNIOJIHEHUS OLIEHEHO BBICOKO.

«X0po110» - TEOPETUYECKOE COAEPIKAHUE Kypca OCBOCHO MOJIHOCTBIO, 0e3 IIpo0eos,
HEKOTOpbI€ yMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3aJlaHUs BBINIOJHEHbI, HEKOTOPBIE BU/IbI 33/1aHNUI BBITMIOJHEHBI C OLTMOKAMH.

«Y IOBIETBOPUTEIIBHO)» - TEOPETUYECKOE COAEPIKAHUE KypCa OCBOCHO YaCTHYHO, HO MPOOEIIbl He
HOCST CYILLIECTBEHHOTO XapaKTepa, He00X0AUMbIe YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMoii 00ydeHU s yaeOHbIX
3aJlaHUH BBIOJIHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEP)KaT OLINOKY.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJAEPKAHNE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHHUs He c(pOpMHUpPOBaHbI, BHIOJIHEHHbIE YUeOHbIE 3a/JaHUS COJEPKAT rpyOble OIINOKY.

19



Tema 2.1 Focy):[apCTBeHHaH CUCTEMA CTaHAAPTHU3AlMH | Hay‘{HO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckoe 3ansaTue Ne 6
W3yuenne n aHau3 T0KyMEHTOB CUCTEMbBI MEHEKMEHTA KaueCTBa

Lean padoThI:
HU3YUUTH HpOHGCCHBIfI noaxoa B YHPaBJICHHUH KaduCCTBOM, OCHOBHBIC IIPUHIMIIBI U q)yHKIII/II/I
CHUCTEM MEHEIKMEHTa KaueCTBa.

BrinosiHuB padory, Bbl Oyere ymems:
V1 2 YuraTh 4epTeKu MEXaHU3MOB 00CITY>)KHBaeMOTo 000pYyI0BAHUS;
V1 3 opopMIIsATh 1 3aMOJIHAET TEXHUYECKYIO JOKYMEHTAINIO 00CIyKHBAEMOTO 000 Py 10BaHYS;

BroinosiHeHne npakTH4eckoii padoTbl cocodcTByeT (opMUPOBAHUIO:

I[IK 2.2 Pa3pabarbiBaTh  JOKYMEHTAIMIO MO  JKCIUIyaTallUd  3JIEKTPUUYECKOTO
IEKTPOMEXAHMUECKOT0 000pyI0BaHHU.

OK 01 Bei6bupats criocoOsl pemieHus 3aaad npodeccuoHaIbHON AeITeIbHOCTH PUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IInmanupoBaThb W pEaIU30BBIBaTh COOCTBEHHOE NPOPECCHOHAIBHOE M JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B IpodeccnoHanbHoi cdepe, UCTIoIb30BaTh 3HAHUS
I10 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B Pa3IUUHBIX KU3HEHHBIX CUTYaIUSIX;

OK 09 TIlonb3oBarbes mpoecCHOHATBHOM JOKYMEHTAallel Ha TOoCylapCTBEHHOM U
MHOCTPaHHOM $SI3bIKAX.

MarepuanbHoe o0ecrieyeHme:
Y4eOHOo-MeToAnYecKasi JOKYMEHTAIMs, TUIaKTHUYeCKUe CPEeICTBA

3amanmue:
1.O3HaKOMUTBCSI C OCHOBHBIMU MTPUHIIATIAMH U (DYHKIIMSIMU CUCTEM MEHEKMEHTa KauecTBa.
2.Pemnts 3amauy no CMK

Iopsinok BbIMOJIHEHHSI PadOTHI:
1.0O3HaKOMUTBCS C TEOPETUUECKON YaCThIO
2.PelinTh CUTYalIMOHHYIO 3a1a4y.
3.0TBETUTH Ha BONPOCHI

Xox padoThI:

1.I3y4uTh TEOPETHUYECKYIO YACTh

Kparkue Teopernyeckne cBeleHUsI

Corgacuo MC HMCO 9000:2000 mMeHEIXKMEHT — 3TO CKOOPAMHHUPOBAHHAS JIESATEIBHOCTDH IO
PYKOBOACTBY M YIPABIECHUIO OpraHu3aluil, a MEHEHKMEHT KauyecTBa — CKOOPAWHHUPOBAHHAs
JEeSATENBHOCTh M0 PYKOBOJACTBY U YIIPABIECHUIO OPraHU3alle IPUMEHUTEIBHO K KAUeCTBY.

PykoB0ACTBO U ynpaBlieHHE IPUMEHUTEIHHO K KQUeCTBY MOpa3zyMeBaeT pa3paboTKy MOJUTUKU U
1eneil B 00JacTH KauecTBa, yIpaBlieHHEe KadyecTBOM, oOecreueHrne KayecTBa U yaydllleHHe KauecTBa.
BceoOmuii menemxkment kauvectBa (TQM) sBisiercs oaHol U3 (OpM MEHEHKMEHTAa KadecTBa,
OCHOBAHHOM Ha y4aCTHUU BCETO MEPCOHANIa OPraHU3aIiH.

B MC HCO 9000:2000 BBeneHO MNOHATHE NPOAYKLMH, KOTOpas ONpPENENIeHa KaK pe3yJabTaT
mpouecca. [Ipu aToM oHa pasaeneHa Ha OOIIME KAaTETOPUHU: TEXHUYECKHE CPEACTBA; MPOTpaMMHbBIE
CpeICTBa; YCIYrH U TmepepabaTeiBaeMble MaTepuanbl. MHOTHe BHUIbl TPOAYKIUU  SIBISFOTCS
KOMOHWHAIIMEH STUX KaTerOpHii.

DOTOT KOMIUIEKC JIOKYMEHTOB COJIEPKUT COTJIACOBAHHYIO Mapy CTaHIApTOB Ha CUCTEMBI
MenemkMenTa kadecta: MC MCO 9000 «Cuctembl MeHeKMeHTa KadecTBa. TpeboBanus» u MC
NCO 9004 «CucreMbl MEHEI)KMEHTa KauecTBa. PEKOMEHJalMU MO YIYYIIEHUIO JESATEIBHOCTH», a
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takke MC HMCO 9000 «Cuctembl MeHemKkMeHTa KadecTBa. OCHOBHBIE IOJIOKEHUSI U CIOBAPb» —
cioBapp 1o comectumoii tepmuHosioru; MC MCO 19011 «PykoBoasiue ykazaHus MO MPOBEPKE
CUCTEMbI MEHEJKMEHTA KaueCTBa U OXPaHbl OKPYXKAIOIIEH Cpeab».

KiroueBbIMM  37€MEHTAMM CHCTEMbl MEHEKMEHTA KauecTBa CTaJld BOCEMb IPUHIIUIIOB
YIIPaBJICHUS KAYECTBOM.

OpueHTanus opraHu3alMyd Ha 3aka3uuka (morpeburens). OpraHum3anuu 3aBHCAT OT CBOMX
3aKa34uKoB (MOTpeduTenei), M03TOMY JOJKHBI IOHUMATh HAcTOALIME U OyAyliMe UX MOTpeOHOCTH,
BBINIOJIHATH UX TPEOOBAHUS U CTPEMUTHCS MIPEB30UTH UX OkuAaHus. CucTeMa MEHEPKMEHTa KauecTBa
(CMK), otBeuatomasi tpedoBanusm MC HNCO 9001, nomkHa KOHIIEHTPUPOBATh BHUMAaHUE Ha
TpeOOBAHUAX 3aKA3UMKA.

Peanuzanus 3Troro mnpuHUMIA OOECHEUUT PpOCT MNPUOBLIEH NPOU3BOJUTENS U IOBBIIICHHE
KOHKYPEHTOCTIOCOOHOCTH MPOAYKIHMK 32 CYET THOKOCTH M OBICTPOTHI pPEAKIMH Ha TOKETaHUs
noTpeduTenen.

2. Ponp pykoBOJCTBa B CUCTEME MEHEKMEHTa KauecTBa. PykoBoauTenu JOOMBAIOTCS €IUHCTBA
L[EJIM OpraHu3alliy, MyTel TOCTHKEHUS ATOM 1eNn U 00ecrieueHus! COOTBETCTBYIOLIET0 MUKPOKIIMMATa
B OpraHu3aluy.

OHu co3maroT cpeny, B KOTOpOM paOOTHUKM MOJIHOCTbIO BOBJIEKAIOTCS B peEIICHHE 3ajad
opranusanuu, ¢ TeMm 4roosl B pamkax CMK obecrnieunTh pykoBOJICTBO, MO3BOJISIIOIIEE OCYIIECTBUTh
HauOOJIBIIYI0 BHYTPEHHIOIO TPOU3BOIUTENBHOCTh U MAKCUMAJILHO YIOBJIETBOPUTH 3aKa3UHKOB.

3.BoBiedenne pabOTHUKOB B (YHKIIMOHUPOBAHHE CHCTEMBbI KauecTBa. PaOOTHHMKM Ha Bcex
JOJI’KHOCTHBIX YPOBHSIX COCTaBJISIIOT OCHOBY OpraHM3allMK, U UX IOJHOE BOBJIEYEHHE B JIEATEIBHOCTh
[0 KauecTBY JaeT BO3MOXKHOCTh HCIIOJIb30BATh CIIOCOOHOCTH Ka)J0Tr0 C MaKCUMaJIbHOW OTAauel Juist
OpraHu3aIiy.

VYnpapiieHne KauecTBOM — KOJUIEKTUBHAS JI€ATEIbHOCTh, TPEOYIOIIasi COBMECTHBIX YCHIUN. DTO
03HAYaeT, YTO BECh MEepPCOHAN 0€3 UCKIIOYEHHUS], B TOM YHUCIIE€ 3aHUMAIOUIMICS OrOTOBKOM KaapoB U
WX aTTecTaluer, CIyKObl cOBbITa, IOPUIMYECKON, SKOHOMHUUYECKOW M T.A. JOJDKEH OBITh COCTaBHOM
gacteio CMK, a He mo6aBieHneM K Heil. Ha Bcex ypoBHSIX JOJDKHBI OBITH ONPEAeSICHbI 00sI3aHHOCTH U
MOJIHOMOYHSL TI0 KayecTBY: 00bEM MpOorpaMM; TEXHOJIOTHsI (METOJbl, MpaBHJia) HX peaIu3aluy;
cTeneHb CBOOOIbI JCHCTBUIN MEPCOHANIa B paMKaX €ro JOJDKHOCTHOW KOMIETEHITMU. Peanu3amms 3Toro
MpUHIMIA OOeCHeuyrnBaeT CTpEeMJICHHE IMepCoHala K IOCTOSHHOMY YIIYYIIEHUIO JAeATeIbHOCTH
opranuzanuu B pamkax CMK, noBbllieHrie 0TBETCTBEHHOCTH M POCT 3aMHTEPECOBAHHOCTH MepcoHala
B pe3yabTaTaxX CBOEH JeATeIbHOCTH U PEIICHUH OOIIUX 3a/1a4.

4.ITpoueccHbiii moaxoa. XKemaemblit moaxon gocturaercs 3 eKTUBHEE, €CIIM BCEMHU PecypcamMu U
BUJIAMU JICATEIbHOCTH YIPABISAIOT Kak IMpOLlecCaMH, T.€. COBOKYIHOCTBIO TMOCJEI0BaTebHbIX
neiictBuil. bazoBas Mozenb MPOLECCHOTO MOJIX0Aa MEHEIKMEHTa KadecTBa B cOOTBeTCTBUU ¢ MC
HNCO 9001 u 9004 Bepcuu 2000.

5. CucteMHBIH MOAXOJ K ympaBieHU0 (MeHemkmeHTy). Ilpu paszpabotke 6azooit CMK stot
MPUHIIUI O3HAYAET, YTO OpraHU3alusl CTPEMUTCA K OOBEAMHEHUIO MPOILECCOB CO3AaHUS MPOAYKIIUU
WIM YCIOyr C MpoleccaMu, IO3BOJSIONIMMH IPOBEPATh COOTBETCTBHE MPOIAYKLUUU WIH YCIYTH
MOTPeOHOCTSAM 3aKa34yHKa.

6. IlocrosHHOE ynywmieHue mnpoAykuuu. I[locTosiHHOE yiydlleHWe MPOAYKIUH SBISIETCS
HEU3MEHHOU LeNbl0 opraHu3anuu. JlJis 3TOro BBIMOJHAIOTCA KOPPEKTUPYIOIINE MPEIypekaaonime
NEUCTBHS, B PE3yabTaTe MOBBIIAETCS KOHKYPEHTOCHOCOOHOCTh MPOAYKIMU U JIOCTHTaeTcsi ObICTpOe
pearupoBaHue Ha MOSIBJICHHE POTPECCUBHBIX pa3pabOTOK, METOJ0B TEXHOJIOTHI U UX BHEPEHUE.

7. TlpuusiTHe pelieHW, OCHOBaHHBIX Ha (akrax. D¢ddeKkTuBHBbIE pelIeHUs 0a3upylTCs Ha
aHanu3e (aKTUYECKHX JaHHBIX U WH(MOPMAIUU, HCTOYHUKAMHU KOTOPOW MOTYT CIYKUTH PE3YIbTaThI
ay/nuTa, KOPPEKTUPYIOLIUX BO3JAEHCTBUM, CTATUCTUYECKUE NTaHHbIE U T.J. B pe3ynbrare mosiBisercs
BO3MOXHOCTh TOJy4€HUSI JOCTOBEPHBIX JAaHHBIX U OOecreyeHHs AOCTYIMHOCTH WHQPOpMAIUU A
MepcoHana, 4To MO3BOJISIEeT MPUHUMATh KBaTU(UIIMPOBAHHBIEC PEIICHUSI.

8. B3auMOBBITOJIHBIE OTHOIIEHUS C TOCTAaBIIMKAaMU. OpraHuzamuss M €€ IOCTaBIIMKH
B3aMMO3aBUCUMBI. B3alMOBBITOJHBIE OTHOIICHUS MEXKAY HUMH CIOCOOCTBYIOT —pPaCIIUPEHUIO
BO3MOXHOCTEHN KakJ0Tr0 U3 HUX. OCHOBHOM IIENIBIO SIBISETCS U3MEHEHHME CTPAaTErMu OpraHU3aluu 1o
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B3aMMOOTHOIIECHUIO C MOCTAaBIIMKaMHU. JTO MPHUBJICUYECHUE MOCTABIIUKOB K COBMECTHOW pa3paboTke
OPOAYKIIMM HAa CcaMOM paHHEW cTaguu — YCTaHOBJICHHME TpeOOBaHMH W  IPOBEACHUE
IIMPOKOMACIITA0HBIX ~ Pa3pabOTOK, YTO TMO3BOJIIET ONTHMHU3UPOBATH PECypChl U 3aTpPaThI,
obecrieunBaeT THOKOCTh M OBICTPOTY COBMECTHBIX COTJIACOBAHHBIX OTKIIMKOB HAa HM3MEHSIOIIUECS
NOTPeOHOCTH PBIHKA.
2.BeImoyiHuTh 3 3a1aHus.
3.CdopupoBats 0TYET O IPOACTAHHON padoTe.
OdopMHTE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI, pacIIH(PpOBAThH OMPEICICHUS , 3aIIMCATh PEIICHHE
3a/1a4u B BUJIC TAOJIUIIBI
KouTtpoJibHbIe BONpOCchI
Uto takoe CMK?
Haznauenne CMK.
Crpykrypa CMK.
UYto Takoe ISO? Ieas ISO
Kakune neiicTBUsI HEOOXOAMMO BBITTOJIHUTE It co3manuss CMK
[TepeuncnuTh MPUHIIUITBI MEHEKMEHTA KaueCcTBa

NoogwnE

®opma npeacTaBieHus pe3yabTara:
OtyeT o mpoieIaHHOM padoTe

Kpurtepun ouenku:

«OTINYIHOY» - TEOPETHIECKOE COJIEpIKaHNE Kypca OCBOCHO MOJHOCTHIO, 0e3 Tpo0esioB, yMEHHUs
cOpMHUPOBAHEI, BCE MPETYCMOTPEHHBIE MPOTPaMMON yIeOHBIE 3a/IaHUS BHITIOTHEHBI, KAYECTBO HX
BBITIOJTHEHUS OIIEHEHO BBICOKO.

«XO0po1II0» - TEOPETUIECKOE COePIKaHUe Kypca OCBOCHO MOJIHOCTHIO, 0e3 TIpo0eros,
HEKOTOpbIe yMEHHUS c(hopMUPOBaHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOEHO YaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He00XoAuMble yMeHHUs pab0Thl C OCBOEHHBIM MaTEpHUaIOM B
OCHOBHOM C(pOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPAMMON 00yUIeHUST YaeOHBIX
3aJlaHU} BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEP)KaT OLINOKY.

«HeynoBneTBopUTENBbHO» - TEOPETHUECKOE COJepKaHUE Kypca HE OCBOCHO, HEOOXOAUMbIE
yMeHHs He c(pOpMHUPOBaHbI, BHIIOJIHEHHbIE YUeOHbIC 3a/JaHUS COJEPKAT rpyOble OIINOKY.
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Tema 3.1 OcHoBBI cepTHPUKANMT

IIpakTHyeckoe 3anaTHE Ne 7
N3ydeHne 3HaKOB COOTBETCTBUS U KaUeCTBa

Lean padoThI:
HBy‘-II/ITI) BH/IbI 3HAKOB COOTBCTCTBUA HA TOBApax U Tp€6OBaHI/I$I, NMPpCABABIACMBIC K HUM.

BeinosiHuB padory, Bbl Oyere ymems:
V1 2 YuraTh yepTeKu MEXaHU3MOB 00CITY>)KUBaeMOTo 000pYyI0BAHUS;
V1 3 opopMIIATh 1 3aMOJIHAET TEXHUYECKYIO JOKYMEHTAIUIO 00CIyKHBAEMOTO 000 Py 10BaHUS;

BroinosiHeHne npakTH4eckoii padoTbl cocodcTByeT (hopMUPOBAHUIO:

I[IK 2.2 Pa3pabarbiBaTh  JOKYMEHTALIMIO MO  JKCIUIyaTallUd  3AJIEKTPUUYECKOTO
IEKTPOMEXAHMUECKOT0 000pyI0BaHHU.

OK 01 Bei6bupats criocoOsl pemieHus 3a1ad npodeccCuoHaIbHON AeITeIbHOCTH PUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IInanupoBaThb W pEaIU30BBIBaTh COOCTBEHHOE NPOPECCHOHANBHOE M JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO JIEATEIBHOCTh B IpodeccnoHanbHoi cdepe, UCToIb30BaTh 3HAHUS
10 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B Pa3IUUHBIX KU3HEHHBIX CUTYalHsIX;

OK 09 TIlonb3oBarbes mpodecCHOHATBHOM JOKYMEHTAallel Ha ToCylapCTBEHHOM U
MHOCTPaHHOM $I3bIKAX.

MarepuanbHoe o0ecrieyeHme:
VYuebHo-MeToanYecKas JOKYMEHTALMs], JUIaKTHYECKUE CPEICTBA

3ananmue:
1.PacimdpoBaTh 3HaKH COOTBETCTBHS

ITopsinok BbINOJIHEHHSI PA0OTHI

1.3aKOHCTIEKTUPOBATH TEOPETUUECKUE OCHOBBI

2.CornacHo BapuaHTy paciiidpoBaTh 3HAKU COOTBETCTBUS HAHOCUMbIE HA YIIAaKOBKY TOBapa.
3.Caenats BEIBOJ

Xo1 BbINOJHEHNSI padoThI:
1.3aKOHCTIEKTHPOBATh TEOPETUUECKHIE OCHOBBI

Kpatkue TeopeTudyeckue cBeeHHs

Ceptudukamuss — ¢Gopma OCYIIECTBIIEMOr0 OpPraHOM IO cepTU(UKALMU TMOATBEPKICHUS
COOTBETCTBHUS OOBEKTOB TPEOOBAHUSAM TEXHUUYECKHX PETIaMEHTOB, MOJIOXKEHHUSAM CTaHIapTOB, CBOJIOB
MIPaBWJI WM YCIIOBUSM JOTOBOPOB.

B cucreme ouenku coorBerctBusi Coro3a ceprudukanusi Tpaktyercs 0osiee y3KO, HOCKOIBbKY
00BEKTOM CHUCTEMBI BBICTYIAET MPOAYKIIHS, a B KAUYECTBE HOPMBI IIPaBa — TEXHUYECKUE PETrIaMEHTHI
Coroza.

CepTudukaT COOTBETCTBHSI — JOKYMEHT, YAOCTOBEPSIOMIMIA COOTBETCTBHE OOBEKTa
TpeOOBaHUAM TEXHHYECKHX PETJIaMEHTOB, MOJOKEHHUSM CTaHAAapTOB, CBOJOB NPABHI U YCIOBUSIM
JIOTOBOPOB.

B onpenenenuu, npuseneHHoM B @3 «O TEXHUUYECKOM PETYIMPOBAHUN», OTCYTCTBYET MPU3HAK,
OTHOCSIIMKA cepTU(UKAT K JTOKYMEHTaM, BBIJABAEMBIX «TPEThEHl CTOPOHOW» — OpPraHoM IO
cepTUu(dUKAIINU, YTO SBISETCS OCHOBHBIM IPU3HAKOM UMEHHO 3TOTO JIOKYMEHTA.
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Ceprudukar cOOTBETCTBHS TEXHHUECKUM periiamMmeHTaM Coro3a — JOKYMEHT, B KOTOPOM OpraH
Mo cepTHU(UKALUU  yJOCTOBEPSET COOTBETCTBHE  BBITYCKAEMOW MPOAYKUUU  TpeOOBAHUSAM
TEeXHUYeCKOro persiaMmenta Corosa.

JlekapupoBaHUEe COOTBETCTBUS — opMa 00s3aTeIBHOTO TOATBEPIKICHHUS COOTBETCTBHS
BBIITyCKaeMO# B oOpaleHue mpoAyKIH TPeOOBAHUAM TEXHHUECKHX PErIaMeHTOB.

Jlexnapaiusi 0 COOTBETCTBUM — JOKYMEHT, YIOCTOBEPSAIOIIMN COOTBETCTBHE BBITYCKAEMON B
oOpamieHne mpoIyKIuy TPeOOBaHUSIM TEXHUIECKUX PETIAMEHTOB .

3HaK COOTBETCTBHs— 00O3HAuUEHHE, ciyxamiee st HHGOPMUPOBaHHS TTpuoOpeTaTeneil, B TOM
qHcye MOTpeOuTeNeii, 0 COOTBETCTBUU 00BEKTa CepTUDUKAIIMH TPEOOBAHUAM CUCTEMBI TOOPOBOJIHHOMN
CepTH(HKAINH.

[TockonbKy B cOOTBETCTBHH €O CT. 21 @3 10OpOBOIBEHOE MOATBEPKICHNE COOTBETCTBUS MOXKET
OCYILIECTBIIATHCS JUIsl YCTAHOBJIEHUSI COOTBETCTBUS JIOKYMEHTAM IO CTaHAApTU3aLUU UM CUCTEMaM
N0OpOBOJILHON cepTU(HUKALIMU, MOKHO KOHCTAaTUPOBAaTh MPUMEHEHHNE HAa PAKTUKE ABYX BUJIOB 3HAKa
COOTBETCTBHUSI:

1) 3HaK COOTBETCTBUSI CUCTEME TI0OPOBOJIBHON cepTU(DUKALINY;

2) 3HaK COOTBETCTBHS HALIMOHAJILHOMY CTaHJIapTy KaK JOKYMEHTY 10 CTaHIapTU3alUH.

3HaKU COOTBETCTBUS MPECTABIECHBI HA pUC. 4.2

Puc. 4.2. 3HaKH COOTBETCTBMUA:

1 — 3HAKH COOTBETCTBHA HAIIHOHAMBHBIM CTaHAapraMm B HanmoHanbHOM cucTeme
A06pOBONBLHON cepTHGHKALMK (@ — 3HAK, HCTOAb3YEMBIH 151 MapKHPOBAHUA
AOKYMEHTOB; 6 — 3HAK, llCIl().’lb(l)‘C.\ll-l“ AN MAPKHPOBaHMA NMPOAYKIIMN (pﬂ()()'l'bl‘
yeayru) v (Man) 3KCIUTyaTallHOHHOM MWIH MHOW JOKYMEHTAlMH, puiaraeMoi
K H('“: 8 — 3HakK Kavecrsa);

2 — 3HAKHM COOTBETCTBHA B NOAHALHOHA/IbHBIX CHCTEMAX ,'l()(‘)p()ll().'ll)ll()l;:l
cepTHdHKALMK HA pasiHydHble 00bEKThI (@ — 3HAK COOTBETCTBHA CHCTEMbI
MeHe/DKMEeHTa KadecTBa; 6 — 3Hak «Mapka roga», 8 — 3Hak C/IC «Peectp
A06POCOBECTHBIX NOCTABIHKOB»);

3 — 3naku coorsercTeua C/IC NpoAYKTOB NMUTAHUA 1A BEPYIOUMX JIOAEH
(a — 3HaK KOmWepHOCTH; 6 — 3HAK XaNsib)

Enqunblit 3HaK oOpamienuss nmpoaykuuu Ha pbiHKe Coro3a — 0003HAuYeHHE, CIilyxKariee s
uHopMHUpOBaHUS TMpHOOpeTaTesnied U NMoTpeduTeneil 0 COOTBETCTBUU BHINTyCKaeMOW B oOpalieHue
MPOIyKIIMU TpeOOBaHUAM TeXxHUYeCKuX periameHToB Coro3a . [loqoOHBbIi 3HAK AEWCTBYET B paMKax

EC (puc. 1.3).

Fuc T3 Inanu oGpasgesnn #a phanne:
HMIMOMATMIMN NEGK COOTRCTCTEND TEEMICCKOMY "Il ranmaenTy
[ Famuai 3 o0paupesines Mt paiixe roCysapere — sirenon Eapaaniicxoro

COMEA, 8 — JHAK COOTheTCTIIN ERponefcnm Aupesmisan
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3Hak oOpallleHus Ha PBIHKE, KaK U 3HAK COOTBETCTBHSI (ISl MPOJYKIIUH), MTO3BOJISIET OMO3HATH
MPOIYKIIMIO, TIPOIISANIYIO MPOIEAYPY MOATBEPKICHUS COOTBETCTBUA. Takum 00pa3zom, 3ajaya ITHX

3HaKOB — HUACHTU(HUIMPOBATh pealbHbIC EIMHUIBI TPOJYKIHWH, HAa KOTOPBIE PAaCHpOCTpPaHIECTCS
JNEUCTBUE JOKYMEHTA O IOATBEPKICHUH.
TpaHCHalMOHAJIBHBIE 3HAKM COOTBETCTBUS — 3HAKH, IIOATBEPXKAAIOIIME COOTBETCTBUE

TpeOOBaHMSAM, YCTAHOBJICHHBIM pETMOHAIBHBIMU CTaHmapramu. Tak, B crpaHax EBpomeiickoro
HSKOHOMHYECKOTO C€O00mecTBa U BXomsimmx B EBporeickyto acconuamnuio CBOOOJHONW TOPTOBIN
NpUHATH 3HaKU cooTBeTcTBUSL «CEN) (yupexnen EBponelickuM KOMHUTETOM IO CTaHJIApTU3ALMK) U
«CENELEC» (yupexneHn EBpomelckoil 3IEKTPOTEXHUYECKOW KOMHUCCHEH), MOATBEPKIAIOLINE
COOTBETCTBUE TpeboBaHusAM eBporelckux crangaproB (EN) Wmu  noxymentoB (CEN) 1o
rapMOHHU3aLMU CTaH1apTOB.

B crpanax EBpomneiickoro coobiiectBa B KaueCTBE €IMHOTO 3HAKA COOTBETCTBHS MPUMEHSIETCS
3HaK «CEy, moaTBepKaaromuii COOTBETCTBUE MPOAYKLINUU MPEANUCAHUSIM €BPONEHCKUX AUPEKTUB U
JOKYMEHTOB, COJIEp’KalllUX TEXHUYECKUE XapaKTEPUCTHUKU MaTepuajoB, OOOpyIOBaHUS WU
TEXHUYECKUX MPOIECCOB.

MapkupoBka 3HaKoM «CE»  cBuaeTenbCTByeT O BBICOKOM KadeCTBE MPOAYKIUH U
TpeOOBATENHPHOCTH KOMIIAHUN-TTPOU3BOAUTENIEH K CBOMCTBaM O€30MAaCHOCTH U SKOJIOTMYHOCTH CBOEH
MIPOJTYKIIUH.

2.CornacHO BapuaHTy W300pa3uTh 3HAK COOTBETCTBUSI

3.PacmmgpoBath 3HaKM COOTBETCTBUS HAHOCUMBIE Ha YIIAaKOBKY TOBapa.

@D & ¢ K

2 3 4

Vv e (€

YRPATHA

4.CI[€J'IaTB BBIBO/J O HCO6XOI[I/IMOCTI/I 3HAKOB COOTBCTCTBH

KoHTpoJibHbIE BOIPOCHI

1.JIm1 MapkupoBaHUS TOJIBKO KaKOW TMPOAYKIIMU pa3peliaeTcs HCIONIb30BaTh 3HAKU
COOTBETCTBHUSA?

2.KakomMy HOpMaTHBHOMY JOKYMEHTY COOTBETCTBYET MPOIYKIMsS Ha KOTOPYIO HAHECEH 3HaK
COOTBETCTBHUSA?

3.Kak paznmuyaror 3HaKd COOTBETCTBHUS B 3aBUCUMOCTH OT c(pepbl MpUMEHEHHS?

dopma npeacTaBieHus pe3yJbTara:

OTtyeT o mpoieIaHHOM padoTe

Kpurepum oueHku:

«OTANYHO» - TEOPETUUYECKOE COJIEp)KaHUE Kypca OCBOEHO IMOJHOCTHIO, 0€3 MpOoOeoB, YMEHHUS
chopMUpOBaHbI, BCE MPEIyCMOTPEHHBIE MPOrpaMMoOil ydueOHbIe 3aJaHHs BBIMOTHEHBI, KaYeCTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«XOopoIIo» - TEOpeTUYEeCKOe COJIepKaHUe Kypca OCBOEHO TIOJIHOCThIO, 0e3 MpoOesos,
HEKOTOpbhle yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil yueOHbBIe
3aJlaHUs BBITIOJHEHBI, HEKOTOPbIE BHU/IbI 33aHUI BHITIOJTHEHBI C OIIHOKAMH.

«Y TOBJIETBOPUTENHHOY» - TEOPETHUECKOE COJIEPIKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOENbI He
HOCSIT CYIIECTBEHHOTO XapakTepa, HEeOOXOJWMble YMEHHsS pabOThl C OCBOEHHBIM MaTepuaioM B
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OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NPOTPaMMOM 0OyueHHs] Yy4eOHBIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 3aJJaHUN COJIEPKAT OLITUOKH.

«HeynoBieTBOPUTEIEHO» - TEOPETHUECKOE COJIEp)KaHHE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHus He ¢(hOpMHUPOBAHbI, BHINOJHEHHBIE YU€OHbIE 3a/IaHUs COepPKAT TPYObIE OMIMOKH.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

JlaboparopHoe 3ansitue Nel
[IpsiMble METOBI U3MEPEHHUSI HANPSKEHUS U TOKA

Mean:
1 O3HaKOMJI€HI/IC C MPAMBIMU U3MCPCHUSAMU CUJIBI ITIOCTOSAHHOI'O DJICKTPHUYCCKOI'O0 TOKA U
HaIIps>KCHUA

BeinosiHuB padory, Bbl Oyere ymems:

¥Ya 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHBIE HMHCTPYMEHTBI Ui KOHTpPOJS KauecTBa
BBITIOJTHSIEMBIX paboT MO PETYIMPOBKE MEXaHU3MOB 000PYIOBaHUS;

BreinoJsiHeHne npakTH4ecKoii padoThl c1oco6cTBYeT (POPMHPOBAHUIO:

I[IK 1.3 OcymiecTBasTh OIEHKY MPOU3BOJICTBEHHO-TEXHUYECKUX TOKazarened paldoTh
AIIEKTPUYECKOTO U 3JIEKTPOMEXaHUYECKOTO 000PYIOBaHMUSL.

OK 01 Bei6bupats criocoObl pemieHus 3a1ad npo(eccCHoHaIbHON AeITeIbHOCTH IPUMEHUTENBHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 03 IlnmanupoBaThb W peaan30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO IEATEIbHOCTh B MpoQeccnoHalbHOM cdepe, UCTOoIb30BaTh 3HAHUS
10 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B Pa3IUUHBIX KU3HEHHBIX CUTYalHsIX;

OK 04 D¢ddexTnBHO B3anMOACHCTBOBATh U PabOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 09 TIlonb3oBarbes mpoecCHOHATBHOM JOKYMEHTaluell Ha TOCylapCTBEHHOM U
MHOCTPaHHOM $I3bIKAX.

MarepuanbHoe o0ecrieyeHme:
KommiekT ydeObHOro mabopaTopHOro 00O0pymOoBaHUS "DIEKTPUUYECKHE HU3MEPEHHS W OCHOBBI
Metposiorun" ['anCen DUOM2-H-P; TumnoBoi KOMIUIEKT y4eOHOTO 000pya0BaHUS «DICKTPUUECKHE
U3MEpEeHUsi U OCHOBBI METPOJIOTHM», HACTOJIbHBIM BapuaHT, KommbioTepHas Bepcus (6e3 I[IK),
OUuOM-HK

3aganue
1. H3mepuTb BeIUYUHY MTOCTOSHHOTO TOKA U HAIIPSDKEHHS MPSIMBIM METOJIOM;

2. I/I3MepI/ITB BCIIMYHHY IIOCTOAHHOI'O TOKA U HAIIPAXKCHUA KOCBECHHBIM METOJI0M;

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. [Ins BbIMOJSHEHUS U3MEPEHUN HEOOXOIUMO coOpaTh cXemy, MPUBEIECHHYIO B METOAMYECKUX
yKa3aHUsX.

2. VI3MepuTb CUTy TOKA U HaIpsHKEHUE

3. V3MepuTh BENTUYHHY MMOCTOSIHHOTO TOKa KOCBEHHBIM METOJIOM;

4, I/ISMepI/ITL BCIIMYNHY HAIIPSKCHUA ITOCTOSIHHOTO TOKa KOCBECHHBIM METO/I0OM.
5. 3aHecTH ITIOKa3aHUS MYJIIbTUMETPOB B Ta6nnuy

Xonx padoTsI:
1.IToAroTOBUTH TAOMULBI JJI1 U3MEPEHHH

KpaTtkne TeopeTrnyeckue cBegeHus

H3mepenne — 53TO mpomecc HKCIEPUMEHTANIBHOTO OIpPENeNeHNsT 3Ha4eHUs (U3MUECKON
BEJIMYMHBI C MCIOJIb30BAaHUEM CIEIHUAIBHBIX TEXHHYECKUX cpeicTB. OCHOBHBIMHU XapaKTEPUCTUKAMU
M3MEPEHHH SIBIISIOTCS: TPUHIUI U METOJ] U3MEPEHHS, a TAK)KE IOCTOBEPHOCTh U TOYHOCTHh U3MEPEHHH.
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[TpuHIMIIOM W3MEpeHHsI HA3bIBAIOT (PH3UYECKOE SBJICHHE WM COBOKYITHOCTH SIBICHUH, Ha
KOTOpbIX ~ OCHOBaHO  u3MepeHue. Hanpumep, wu3MepeHuHe  Temmeparyppl Ha  OCHOBE
TEPMODJIEKTpUIECKOro 3¢dekra.

[TorpemHoCThI0O U3MEpPEHUsT HA3bIBAIOT OTKJIOHEHHE pe3yJabTaTa HM3MEpPEHUs OT HUCTUHHOTO
3HAUEHUS M3MepsieMOol (U3nYecKoil BenuuuHbl. KadecTBO M3MepeHus, XxapaKTepHu3yroliee OIM30CTh
pe3ynbTaTOB U3MEPEHUS K ICTUHHBIM 3HAYCHHSIM H3MepseMO (PU3UUECKON BETUUHHBI.

JIOCTOBEpPHOCTh HW3MEpPEHUsS] OINpeesieT CTENeHb JOBEpUs K pe3yidbTaTaM HM3MEPEHHUs
¢dusnueckoit BenmmunHbL. K KaTeropuu T0CTOBEPHBIX OTHOCATCS T€ U3MEPESHHUS, IS KOTOPHIX U3BECTHBI
BEPOSTHOCTHBIC XapaKTEPUCTUKHU MOTPEUTHOCTEH.

KoMOuHUpoBaHHBIE MPUOOPHI (MYJIBTUMETPHI) TPETHA3HAYCHBI JIUII WU3MEPEHHS Pa3InIHBIX
AJIeKTpUYecKuX BeauuuH (Hanpumep, U, I, R nmm np.).

[Tpu n3MepeHnn CHITbI TIOCTOSIHHOTO TOKa YHHBEPCATHHBIMA U KOMOMHUPOBAHHBIMH IPUOOPAMHU
MepeKIIoyaTeNb pojia paboThl CleAyeT YCTaHOBUTH B IOJIOKEHUE, COOTBETCTBYIOIIEE H3MEPEHUIO
CHJIBI TOKa B pexuMe "mocTosgHHbIN Tok" ("—"). OTcueT moka3zaHuil pU 3TOM MPOU3BOAUTCS MO TOU
1IKajie, IpoOTUB KOTOPOH yKazaHbl cuMBOJBL "—" 1 "A" (wnu "mA", "uA"). Bo nzbexanue BbIxoga u3
CTposi Mpubopa HEOOXOIUMO CJIEIUTH 32 MOJSPHOCTHIO €ro MOJAKIIOYEHHS B LieNb. BXoaHYIO KieMMy
npudopa, o603Havaemyto cumBoiaamu "*", "—" unu "oOmr", "com", MOMKIIOUAIOT K TOM TOYKE pa3phbiBa
LIETH, KOTOpasi UMEET MEHBIINK MOTEHIMAJ, OTHOCUTEIBHO JAPYTOM TOUKH, IMOJKIFOYAEMON K BXOTHOM
KiaeMMe, 0003HaYaeMoii cuMmBoiiamu "+" mim "A".

W3mepenust cuiibl TOKa JKeIaTesIbHO MPOBOAUTH, KOT/Ia MPUOIN3UTEIBHO U3BECTHO OXKUIAEMOE
3Ha4YeHHE (XOTS OBI MO MOPSAIAKY BeIUYHHBI). ECTM OHO HE M3BECTHO, TO U3MEPEHUS ClIeTyeT HAUWHATh
WCIIOJIb3Ysl MAaKCUMAIIbHBIN TIPE/IeNl, TaK KaK B 3TOM CIIydae BEPOSTHOCTh MPEBBIIICHUS] MAKCUMATIBLHO
JOTYCTUMOTIO 3HAUYEHHUs CUJIbl TOKA B LIETH Ul JaHHOTO Mpubopa (a clieoBaTeabHo, U BBIXOJA €T0 U3
cTposi) OymeT HauMeHbIned. Eciam mpu STOM cTpenka OTKIOHUTCS Ha CIMIIKOM Mkl yroj, TO
HEOOXOAMMO TIEPEHTH Ha MEHBIIUA TIpenes, NPEABAPUTEIHLHO OTKIIOYHWB TPHOOP U3  IIeMH.
OnTUMalbHBIM MOXHO CYHMTAaTh BBIOOP TaKOro IWpeleNna HW3MEpeHUM, MpU KOTOPOM CTpeiKa
MHMKATOpa B Mpoliecce U3MepeHHs OyeT pacrojaratbcs 1o UEeHTPY WM B MPABOM YacTH MIKaNIbI (HO
HE 3alllKaTnBaeT!).

[Ipy BBIMOTHEHMH H3MEPEHUN B ILENAX IMOCTOSHHOTO TOKa CIEIyeT, TaK K€ KaKk U IpH
U3MEpEHUsX CUJIbl TOKa, COONIoNaTh TMOJAPHOCTh MOAKIIOYeHHs mnpubopa k uenu. llpu
HCIOJIb30BAHUN KOMOMHHPOBAHHBIX MHOTONpPEAENIbHBIX MPUOOPOB MepeKiIovareiab poja padoThl
JOJIKeH OBbITh YCTAaHOBJIEH B TIOJIOXKEHHE, COOTBETCTBYIOIIEE H3MEPEHHIO HANpPSDKEHUS B LIEMU
MTOCTOSTHHOTO TOKa (OHO OOBIYHO oOo3Hadaercs cumBosamm "—","+U", "-U" wm "V"). Orcuer
MOKa3aHU! MPOU3BOAUTCA MO TEM IIKajdaM, PAJIOM ¢ KOTOPbIMHU ykKazaHbl cuMBoOJIbl "V" u "—". IleHna
JIeNIEHU ompeensieTcs Ul KaXI0oro mnpeiena U3MEepeHU WiIn Ul KaXA0W HIKalbl B OTACIbHOCTH.
Bonbiioit TOYHOCTH HU3MepeHUsl HANpPsHKEHUS MOXKHO JOCTUYb, €CJIM BOCHOJIb30BATHCS 3JIEKTPOHHO-
M (pOBBIMU BOJIBTMETpPaMU. VIX BHyTpEeHHEE CONPOTUBIICHUE, KaK MTPaBUIIO, 3HAYUTEILHO MPEBbIIIACT
BHYTpPEHHEE COMPOTUBIICHUE CTPEIIOUYHBIX BOJIBTMETPOB.

PaBHOTOUHBIE U3MEpEHUS — P U3MEPEHHUI (PU3NUECKON BETMYHHBI, BBITIOJIHEHHBIX CPEICTBAMU
M3MEpEeHUl ¢ OJMHAKOBON TOYHOCTHIO IPHU OJMHAKOBBIX YCIOBUSX U3MEPEHUSI.

HepaBHOTOUHBIMU H3MEpEHUSMU HA3bIBAIOT Psii  U3MEpPeHH (U3MUecKol BEJIMYUHBI,
BBITIOJIHEHHBIX MPU PA3IUYHBIX YCIOBUAX U (MJIH) Pa3IMYHBIMU MO TOYHOCTH CPEICTBAMU U3MEPEHUIA.

Ecnu u3MepeHue BBINOJHEHO OJUH pa3, OHO Ha3bIBaeTCs OJHOKpaTHbIM. [lpu moBTOpeHuu
U3MepeHull (U3NYEecKOW BEIMYMHBI OJHOTO U TOTO K€ pa3Mepa HEKOTOpOE YHUCIIO pa3, TaKylo
COBOKYITHOCTbh U3MEPEHUI HA3bIBAIOT MHOTOKPATHBIMU U3MEPEHUSMH.

N3mepenust ¢usnyeckoll BENUUYMHBI, 3HAUEHUE KOTOPO HE M3MEHsIETCS C TEYCHHEM BPEMEHH,
Ha3bIBalOTCA cTatnyeckuMu. Eciu 3HaueHne (pu3nueckoil BENWYMHBI U3MEHSETCS, TO U3MEpPEHHS ee
Ha3bIBAIOTCSA JUHAMUYECKUMH.

W3mepenusi, mpu KOTOPHIX 3HAUCHHE (PU3NYECKOW BETUYHHBI OMPEENsIeTCs HEeMOCPEICTBEHHO,
HasbIBalOTCA MpsAMbIMU. Ecnu 3HaueHue ¢GU3NYECKOW BENWYMHBI OMpEIeNseTcss MO pe3yabTaTam
NpSMBIX U3MEpPEHWil Apyroil (u3Mueckoil BeMMUYUHBL, KOTOpas (YHKIHMOHAIBHO CBs3aHA C
M3MEPSIEMOI, TAKOW METO]T U3MEPEHHUSI HA3bIBAETCSI KOCBEHHBIM.
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CoBMecTHBIC HU3MCPCHUA — U3MCPCHUA OABYX HIIM HCECKOJBKHUX HC OJAHOMMCHHBIX BCJIIMYHH,

IMPOU3BOJUMBIC IJid ONPCACIICHUA 3aBUCUMOCTH MCKAY HHUMU. HaHpHMep, HaXO0XJICHUC

KOJIMYCCTBA TCIJIOTHI IO U3BMECPCHHBIM 3HAUCHUAM pacXoaa U TEMIICPATYPhI TCIIJIOHOCUTCIIA.
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Pucynok 1 — Knaccudukanus BU10B U3MepeHus

3HaA4YCHUA

1. /Inst BBIMOJHEHUS U3MEPEHUN HEOOXOIUMO coOpaTh CXeMy, MPUBEICHHYIO B METOJAUYECKUX

YKa3aHUSAX.

2. VI3meputhb cuily TOKa M HallpsDKEHHME U 3aHECTH MOKa3aHUs MYJIbTHUMETPOB B Tabmuny 1 u 2

COOTBCTCTBCHHO B KOJIOHKH JJI ITPAMBIX HSMCPCHHP'I.

Pe3ynbTaThl M13MEpeHU HANPSHKEHUA. Tabmuma 1
VYron noBopora PesynpTaThl npsiMoro Pesynpratel AbcomroTHas
perymsropa H3MEpEHUS KOCBEHHOI'O M3MEPEHUS HOrPEIIHOCTb
HanpsiokeHus, B HanpspkeHus, B u3Mmepenus, B
0
60
180

PCSYJ'ILTaTBI H3MepeHHI>i CHJIBI TOKA.

Tabmuua 2

Yron noBopora
perynsaropa

PesynbpTaTel npsiMoro
WU3MEPEHHsI CHITbI TOKA,
MA

Pesynbpratel
KOCBEHHOT'O M3MEpPEHUs
CHIIBI TOKa, MA

AbcomoTHas
MOTPEIIHOCTb
U3MEpPEHUs, MA

0

60

180

3. Ilo JaHHBIM Ta6J'II/II_[I>I 2 ONPCACIINTD BCIIMYNHY HAIIPAKCHUA B LICTIU 110 (l)OpMy.]'Iel

(1

U=I"R,

4, HCHOJ’ILBy}I COOTHOIICHHE (1) 10 JaHHBIM Tab1. 1, ONpCACIINTh BEJIMYHUHY CUJIBI TOKA B ICIIN.
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5. PaccuutaTh aOCOJIOTHYIO MOTPENTHOCTh KOCBEHHOTO H3MEPCHHS BEIUYHUHBI MOCTOSIHHOTO
TOKa 1o hopmyre:
A = Xwusm - Xpacy, (2)

dopma npeacTaBeHus pe3yJbTara:
Otyet o mpojieIaHHOM padoTe

Kpurepuu onenkn:

«OTIMYHO» - TEOPETUYECKOE COAEPKaHNE Kypca OCBOEHO MOJIHOCTHIO, 0€3 MPoOeIoB, yMEHUs
cOpMHUPOBAHEI, BCE MPETYCMOTPEHHBIE MPOTPaMMON y4eOHbBIE 33/1aHUS BHITIOJTHEHBI, KAYECTBO HX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«XO0pouIoy - TEOPETHIECKOE COJIePrKaHIe Kypca OCBOEGHO IOTHOCThIO, 6e3 mpo0ernos,
HEKOTOpbI€ yMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3aJIaHUs BBITIOJHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMIOJIHEHBI C OIIMOKAMH.

«Y IOBIETBOPUTENBHO)» - TEOPETUYECKOE COAEPIKAHUE KypCa OCBOCHO YaCTUUHO, HO MPOOEIIbl He
HOCST CYILLIECTBEHHOTO XapaKTepa, He00X0AUMbIe YMEHUS pabOThl C OCBOCHHBIM MaTepUalioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOi 00ydeHUs y4eOHbIX
3aJlaHUH BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJHEHHBIX 3aJaHUN coepKaT OIIHUOKH.

«HeynoBneTBOpUTENBHOY - TEOPETHUECKOE COJAEPKAHNE Kypca HE OCBOCHO, HEOOXOIMMBbIE
yMeHHUs He c(pOpMHUpPOBaHbI, BHIIOJIHEHHbIE YUeOHbIE 3a/JaHUS COJEPKAT rpyOble OIINOKY.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

JlaboparopHoe 3ansTHe No 2

N3mepenue napameTpoB JETaJIEH ¢ IOMOIIBIO IITAHT€HUHCTPYMEHTOB U MUKPOMETPOB

Hean: Hayuntbes onpenensaTs JIMHEWHBIE pa3MeEphl C IIOMOIIBIO IITAaHT CHIIUPKYIIS U
MHKPOMETpa

BrinosiHuB padory, Bbl Oyere ymems:

VYa 1 Hcnonbs3oBaTh KOHTPOJBHO-U3MEPUTENbHBIE HHCTPYMEHTHI Ul KOHTPOJIL KadecTBa
BBITNIOJIHSAEMBIX pa0dOT MO pEryJupoBKE MEXaHU3MOB 000PYI0BaHUS;

BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:

I[IK 1.3 OcymecTBisiTh OIEHKY POU3BOJCTBEHHO-TEXHHYECKUX TOKa3zareineid paboThl
AIIEKTPUYECKOTO U JIEKTPOMEXaHUYECKOTO 000PYJOBaHMUSL.

OK 01 Ber6upath criocoOsl pelieHus 3aaa4d npo(eccuoHanIbHON AeSITENbHOCTH PUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTAM;

OK 03 IlnmanupoBaThb W peagn30BBIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO IEATENBHOCTh B MpodeccrnoHalbHON cdepe, UCTOIb30BaTh 3HAHUS
0 TTPaBOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHUTYaIUsX;

OK 04 D¢ddexTnBHO B3anMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMAH/IE;

OK 09 TIlonb3oBarbes mpodecCHOHATBLHOM JOKYMEHTAallMell Ha TOoCyJapCTBEHHOM U
MHOCTPaHHOM SI3bIKAX.

MarepuajbHoe obecrnieuenue:

KommuekT neraneit (3y0uaTsie koseca, Baibl), [lITanrennupkynu 125MmM; MUKpOMETPHI;

3ananue:

1 OnpenenuTh pa3Mepsl JETaU C OMOIIBIO IITAHTEHITUPKYIIS.
2. OnpenenuTh pa3Mepshl I€TAIA C MOMOIIBIO MUKPOMETPA.
3.BEINOIHUTE SCKU3 JETAIH.

Iopsinok BbINOJIHEHHSI Pa0OTHI:

1 M3yunth MeTOAUKY pabOThI CO IITAHTEHIUPKYIEM U MUKPOMETPOM.
2 OnpenenuTh pa3Mepsl I€TAIH.

3 BRINOJHUTE DCKU3 AEIaIU.

Xox padoThI:

1.O3HaKOMUTBCS C METOIUKOM BBITIOJTHEHUSI U3MEPEHU I

Kpatkue TeopeTudyeckue cBeleHUN:

MeTtpoJiorust — Hayka 00 U3MEPEHUSIX, METOJ]aX pacyeTa U CPelCTBAX 00ECIIEUSHHS UX
€IMHCTBA U CIOC00aX TOCTHXKEHHUS TpeOyeMoi TOYHOCTH.

MeTpooruio noapa3ieisitoT Ha TEOPETUUYECKYI0, TPUKIATHYIO U 3aKOHOAATEIbHYIO.

[IpuknagHas METPOJIOTHS — 3aHUMAETCSI BOITPOCAMH MPAKTHYECKOTO IPUMEHEHUS B Pa3IUIHBIX
cdepax IesaTenbHOCTH Pe3yIbTaTOB TEOPETHUECKUX HCCIEA0BAHUN B PAMKaX METPOJIOTHH.

TeopeTndeckass METPOJIOTHS 3aHUMAETCS BOIIpocaMu (hyHIaMEHTATbHBIX UCCIIEOBAHHM,
CO3JaHMEM CUCTEMBI €MHUIl U3MEPEHHH, (PU3NUECKUX MOCTOSIHHBIX, Pa3padOTKON HOBBIX METOI0B
HU3MEPEHUSL.

3akoHOaTeNbHAS METPOJIOTHS BKIIFOUAET COBOKYITHOCTh B3aUMOOOYCIOBICHHBIX IIPABHII U
HOPM, HamlpaBJIEHHBIX HAa 0OecreYeHrne eJMHCTBA U3MEPEHUH, KOTOPHIE BO3BOISATCS B PAHT MPABOBBIX
MOJIOKEHUI, UMEIOT 0053aTeNbHYIO CHITY U HaXOJISTCS TIOJT KOHTPOJIEM TOCyIapCTBa.

MO3KHO BBIJICIUT TPHU TJIaBHBIE PYHKIIUU U3MEPEHHI:

1) yueT mpoayKIuu, UCUUCISIIONICHCS 10 Macce, AIUHE, 00beMy, pacxo1y, MOIITHOCTH, SHEPTUH.
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2) u3MepeHus, NPOBOAUMBIE JUIsl KOHTPOJIS U PETYJIMPOBAHMS TEXHOJIOTHUYECKUX MPOLECCOB U
st o0ecTiedyeHnss HOpMaIbHOTO (PYHKIIMOHUPOBAHUS TPAHCIIOPTA U CBS3H.

3) u3mepeHuit PU3NYECKUX BETUYNH, TEXHUIECKUX MTapaMEeTPOB, COCTaBa U CBOICTB BEIIECTB,
IIPOBOJMMBIE ITPU HAYYHBIX UCCIIEIOBAHUAX, UCIIBITAHUAX U KOHTPOJIE IIPOLYKIIMH B Pa3IUYHbBIX
OTpACIAX HAPOJHOIO XO35MCTBA

Metoauka padoThl O LITAHTEHIUPKYJIEM.

YCTpOIﬁCTBO WTAHreHUUPKY NS
2 3

1. FySem 400 NIMOPOMMA BIYTRONNUX PasMepon
2. Nogy an p 3. Bont op op p

4 Wramra S, My Guwomep 6. NMunelra
7. Weana nowwyca
B, TyGum Ann MaMeperun HapyRMLIx pasmepon

Pucynok 1 YcTpoiicTBO mITaHT€HIMPKYIIS

Ha ocHOBHOM JIMHEVKe-IITAHT€ HAHECEHB! MUJUIMMETPOBBIE JIEJICHUS, a Ha MOJIBHYKHON paMKe
HaXOJUTCs BCIIOMOTraTeNbHasl HIKaida-HoHuYc. IHTepBan neineHust HOHUyca U YMCio JeJIeHUs 3aBUCUT
OT BEJTMYMHBI OTcueTa. Eciiu nHTepBai eneHnss OCHOBHOM HIKaNbl = 1 MM, TO IPU BETUYMHE OTCUETA
o HoHuycy 0,1MM oH Oyner umets 10 nenenui, a npu orcyere o Houuycy 0,05 mm-20 nenexuii.

MeTtoauka padboTbl ¢ MUKPOMETPOM.

N3mepenue MUKpOMETPOM OCHOBAHO Ha UCHOJIb30BaHUHM TOYHON BUHTOBOM Maphl (BUHT- raiika),
KOTOpas mpeoOpasyeT BpaliareabHble IBIKEHIE MUKPOBUHTA B OCcTynarenpHble. Llena nenenus
npubopa 0.01 mm. [TorpemrHocTh U3MEpEHUS 3aBUCUT OT IPEEIIOB U3MEPEHHSI MUKPOMETpPa U
COCTaBJISIET: OT 3 MKM 711 MUKpOMETPOB 0-25 MM 10 50 MKM 111 MUKPOMETPOB C MpeeIaMu
n3Mepenus 400-500 mm.

YerpoiictBo MukpomeTpa. OOmIuii BUA MUKPOMETpa Mokas3aH Ha puc. 1.

~
!

5 6

Pucynok 2 — O6uuii BuI MUKpoMeTpa

Kopnycom uHCcTpyMeHTa CiIykHUT cko0a 1, B KOTOPYIO 3alpeccOoBaHbl C OJHONW CTOPOHBI MATKA 2,
C Ipyroii - ctebenb 5, Ha KOTOPOM 3aKperuieHa MUKporaiika 1 HaHeceHa MpoI0JIbHAas IIKaa.

OnHoO#l M3MEPUTENIbHOW NOBEPXHOCTBIO SBIIETCA TOPELl MHUKPOMETPUYECKOTO BHHTA 3,
BBIJIBUTAIOIIETOCs U3 CTeOs, BTOPOU - Topel maTtku 2. MUKpOBUHT CBsi3aH ¢ KopmycoMm Oapabana 6,
MMEIOIUM Ha KOHYCHOM KOHIIE KPYroBYIO HIKany. 3akaHuuBaeTcs OapabaH pe3p0oii, Ha KOTOPYIO
HaBUHYMBAETCS Tailka 9, SBIAIOIIASCS KOPILyCOM MeXaHu3Ma TpeweTkdu. OCHOBHOE Ha3HAUEHHUE -
TpEIIeTKH OOEeCHeunBaTh TOCTOSIHCTBO H3MEPUTENBHOTO YCHIIMSA 3a CYeT XpamoBUKa 7 U
MOANPYXUHEHHOTO CTepkKHA 8. MuKpoMeTp cHaOXKeH YCTPOHCTBOM 4, TO3BOJSIOLUIUM CTOMOPUTH
MUKPOBUHT U Traiikoit 10 11t perynupoBKH 3a30pa B Mape MUKPOBUHT - MUKPOTauKa.

Otcuer nokazaHuii MUKPOMETPUUECKUX HHCTPYMEHTOB.

OTcueTHOE YCTPOWCTBO MHMKPOMETPUYECKMX MHCTPYMEHTOB COCTOMT U3 ABYX wikan (puc. 1).
[IpononbHas miKana UMeeT Ba psAja MTPUXOB ¢ HHTEPBAIOM | MM, pacloJIOKEHHBIX 110 00€ CTOPOHBI
TOPU30HTAIBHON JIMHUM U CMEIIEHHBIX OTHOCHUTENBHO Jpyr apyra Ha 0.5 mm. Takum oOpa3zom, oba
psia ITPUXOB 00pa3yloT OJHY MPOJOJIBHYIO LKAy ¢ eHoH aeneHus 0.5 MM. MHKpPOBHUHT CBSI3aH C
6apabaHoM 6, KOTOpPBIH Ha KOHYCHOM KOHIIE MMEET KPYrOBYIO HIKaJly C 4HCIOM JeneHuid n=50.
VYuuThiBasg, 4yTO WIATr pe3bObl BUHTOBOU mapbl S=0,5MM, IIeHa JeleHusi KpyroBoi IIKanbl (HOHUYCA)
Mukpomerpa "C" paBHa:
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C=S/n=0,5/50=0,01mm.

Pasmep wu3mepsemoii aeranu ¢ TOYHOCTBIO 10 0.5 MM OTCUHMTHIBAIOT MO MIKane CTeOs
yKazarejieM, KOTOPBIM SIBJIIETCSI CKOIICHHBIN kpait Oapabana. COThie H0JIM MUJUIUMETPA OTCUUTHIBAIOT
0 KpyroBoi mkane OapabaHa, yka3aTreleM KOTOPOW SIBISICTCS MPOJOJIBHBIM ITpUX Ha cTebe
MHUKpPOMETpA.

YcraHoBka MMKpoMmMeTpa Ha Hyab. llepen HayaioM M3MEpEeHUN MHMKPOMETPUYECKUMU
MHCTPYMEHTAMH MPOU3BOJAAT UX MPOBEPKY U YCTAHOBKY Ha HYJIb. Y CTAaHOBKY MHUKPOMETPOB Ha HYJb
IIPOM3BOJIAT HA HAYAJIBHOM JEJICHUH LIKaJbl. /111 MUKpOMETPOB € npeaenom usmepenuit 0- 25 MM - Ha
HYJICBOM JICJICHUU WK, JJII MUKPOMETPOB € TpeaenaMu usMepenuit 25-50 MM - Ha aeneHuu 25 u
T.7. OCTOPO’KHO Bpalllasi MUKPOBHHT 3a TPELIETKY, IPUBOJAT B COINPUKOCHOBEHHE M3MEPUTEIIbHbIC
MOBEPXHOCTH MHUKPOBUHTA U MATKH. [Ipy yKa3aHHOM CONpPUKOCHOBEHHMH CKOIIIEHHBIN Kpail OapabaHa
MHUKpPOMETpa JIOJDKEH YCTAaHOBUTHCS TaK, YTOOBI IITPUX HAYAJIbHOTO JAEJICHUS OCHOBHOM IMIKaNbI (HYIb
umu 25, 50 MM # T.7.) OB MOJHOCTHIO BUJEH, a HYJIEBOE JEICHHE KPYroBOW IKaibl OapabaHa
COBIA/IAJIO C MPOJ0JIbHON TOPU30HTAIBHOM JIMHKEHN Ha cTebiie 5 (puc. 2).

2.3aMepuTh JeTallb C TOMOIIBIO IITAHT €HLIUPKYJIS

3.3amepuTh 4acTu JETaaId MUKPOMETPOM

4.BBINOIHUTH 3CKU3 JETAIM C HAHECEHUEM Pa3MEPOB MOJYUEHHBIX TPU U3MEPEHUN

®dopma npeacTaBiIeHus pe3yJabTara:
OTtyeT o mpoaenaHHoO# padoTe.

Kpurtepun ouenku:

O1eHKa «OTJIMYHOY» CTABHUTCS, €CIIH 3a/JaHHE BHITIOJIHEHO BEPHO U JaHBI MTOJTHBIC OTBETHI HA
BOTIPOCHI.

OneHka «XOpoIloy CTaBUTCS, €CIIU X0/ BBIIIOJHEHUS 3aJjaHHsI BEPHBIM, HO OblIa IOMYIIeHa OJHA
WM JIB€ OMINOKH, INOO B OTBETaX Ha BOMPOCHI JIOMYIIEHa HETOYHOCTbD.

OneHka «yI0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBECHO HEMOJIHOE BHITIOJHEHHUE 3a/1aHuUs
(ymymieHsl BaXKHBIC TEXHHYECKHE XapaKTEPUCTHKH ), TUOO B OTBETAX HAa BOMPOCHI JIO MYIICHBI TPYyObIe
OIIIHOKH.

OneHka «HeyIOBIETBOPUTEIBHOY» CTAaBUTCS, €CITU 3a/1aHUe HE BBIITOJIHEHO
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