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1 BBEJAEHHUE

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

CoctaB U coaepx’aHHe IMPAKTUUECKUX U JIAOOPATOPHBIX 3aHATUN HAINpPABJIEHbl HA pEalU3aLII0
®denepalibHOTO TOCYIapCTBEHHOrO0 OOpa30BaTENbHOIO CTaHAApTa CPEIHEro MpoQeccrOHaIbHOTO
oOpa3oBaHUsI.

Benymelt  aunakTUyeckodW — LENbl0  IPAKTMUYECKUX  3aHATHM  sBIseTcsl  (OpMHUPOBAHUE
npo(hecCHOHANBPHBIX MPAKTUYECKUX YMEHHHA (YMEHHMH BBINOJHATH OIpEIeieHHbIe JIEHCTBHA,
orepanuy, HEoOXOAMMBIE B MOCIEAYIONIEM B MPO(ECCHOHAIBHOW IESTEIbHOCTH) WM Y4EOHBIX
NPAaKTUYECKUX YMEHHHA (yMEHHWH pemars 3ahadu), HEOOXOIUMBIX B TMOCIEAyIomeld y4eOHOM
NEeSITEIbHOCTH.

Benymeit aupakthyeckoil 1enpio J1a00pAaTOPHBIX 3aHATUM SIBISIETCS SKCIEPUMEHTAIBHOE
MOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cooTBercTBUM ¢ paboyeil mporpaMMoii yueOHON AUCHUIIIUHBI «MeTpoJiorus, cTaHAapTH3aus
U cepTuduKanms» MPeayCMOTPEHO NMPOBEIEHUE MPAKTUYECKUX U JTAOOPATOPHBIX 3aHITHM.

B pe3ynbraTe uX BBINOJIHEHUS, 00ydatoIUics JOIDKEH:

ymembp:

VY1 1 ucnons3zoBath B NpodeCCHOHATBHON AEITEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

Ya 2 ohopMIsTh TEXHOJOTHYECKYI0 M TEXHHYECKYI0 JIOKYMEHTAllUI0 B COOTBETCTBUU C
JEHCTBYIOIIEH HOPMATHBHOM 0a30ii;

VYn 3 npuBOIWTH HECUCTEMHBIC BEIWYMHBI HM3MEPEHUH B COOTBETCTBHUE C JICHCTBYIOIIUMU
CTaHJIapTaMH U MEXIyHapoaHOU cucteMon ennuni CU;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIHHU (YCIYT)
U MIPOLIECCOB;

ConepkaHue TPAaKTUUECKUX M J1a0OpaTOpHBIX 3aHATUH OPUEHTHPOBAHO HAa MOJTOTOBKY
oOyuaronuxcs K OCBOGHHUIO MPO(ECCHOHATBHOTO MOMIYNS MPOrpaMMbl TMOJITOTOBKH  CIIELMATMCTOB
CPEIHET0 3BEHA IO CIEUUAILHOCTH U OBJIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 1.1 IlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEpalii MPOW3BOJCTBA W pa3pabaThIBaTh
MPEAJIOKEHUS [0 ABTOMATU3aLUH TPOU3BOJCTBEHHBIX MTPOLIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluik U PEMOHTY JJIEKTPOHHOTO
o0OpylOBaHHS M CHCTEM aBTOMATHYECKOTO YIPABICHHUS TEXHOJOIMYECKUMU IPOIIecCaMu,
0e30macHOMY BEJICHUIO pabOT P BX 0OCTy)KUBaHUU;

[IK 1.4 IlnanupoBaTh MNpeABAapUTENIbHBIE HCIBITAHUS W MPOBOJUTH OIBITHYIO JKCILIyaTalUIO
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

I[IK 1.5 TlpoBomuTh pabOTBI 1O MOHTaXYy, HCIBITAHUSM, HAJaJKe M CJade B DKCILTyaTalldio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

IIK 2.1 I[IpuMeHsTH 3JIEKTpOHHOE OOOPYIOBAaHHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CIeUU(PUKN TEXHOJIOTHYECKOTO MPOLIecca;

I[IK 2.2 KouTpomupoBaTb U aHaTU3UpOBaTh (YHKIHMOHUPOBAHHE CHUCTEM aBTOMATUYECKOTO
YIPABIIEHUS B MTPOLIECCE IKCILTyaTallNK;

IIK 2.3 IlpoBoauTh periameHTHbIe W MpoduiakTUYecKue paboThl, HACTPONKY OO0OpyIOBaHUS U
MIPUKJIATHOTO MPOTrPaMMHOI0 00ecIiedeHHsI aBTOMATHUECKUX CUCTEM YIIPaBJICHHUS,

I1K 3.1 InarHocTupoBaTth MEKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMAaTUYECKOTO YIIPABJICHNUS;

I[IK 3.2 IlpoBOoauTh TECTOBYIO MPOBEPKY, MNPOMUIAKTUYECKUA OCMOTP U PETYIUPOBKY
3JIEKTPOHHOTO O0OPYAOBAaHUS M CUCTEM aBTOMAaTHYECKOTO YIIPABICHHUS;

A Takxe GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL.

OK 01. BeiGupath crioco0sbl penieHns 3aj1ad npodeccHoHaNbHOM e TeTbHOCTH MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. HMcnosnp30BaTh COBPEMEHHBIE CPEICTBA MMOUCKA, aHAINW3a U MHTepIpeTanuu uHdopMamu,
1 MTHPOPMALMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJIHEHHUS 33124 NMPO()eCCHOHAIBHON JeATeNbHOCTH;



OK 09. IlTonp3oBatbest MpohecCHoOHAIBHONW JOKYMEHTAIIMEeH Ha rOCyJapCTBEHHOM U HHOCTPAHHOM
A3BIKAX.

Brimonnenue oOy4aromuxcs MpakTHUECKUX M J1a00OpaTOpHBIX paboT MO y4eOHOW MUCHUIUIMHE
«MertpoJiorusi, cTaHAapTU3ALKUS U cepTU(DUKALMS) HAIPABJICHO Ha:

- 0000mIeHNe, CUCTEeMATH3AIMIO, YIIIyOJeHUE, 3aKpeIIeHUEe, pPAa3BUTHE W JICTAITH3AIUIO
MOJIyYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOU AMCIUTUINHBL;

- hopMHpOBaHNE YMEHHUI MPUMEHSTD IOJy4YCHHbIC 3HAHHS Ha MPAKTHKE, peau3aliio eMHCTBA
VHTEJUIEKTYAJIbHOW U ITPAKTUYECKON NEATEIbHOCTH;

- (hopMUpOBaHME M PA3BUTHE YMEHUI: HAOMIOAATh, CPAaBHUBATD, COTIOCTABIISATh, AHAJM3UPOBATb,
JIeTaTh BBIBOJBI M OOOOIIEHHS, CaMOCTOSITEIbHO BECTH HCCIEIOBAHMS, IOJIb30BATHCS Pa3THYHBIMU
preMaMH U3MEPEHUH, 0(OPMIIATH Pe3yabTaThl B BUJIE TAOIUII, CXeM, Ipa(uKoB;

- MpHUOOpPETeHNE HABBIKOB PAa0OTHI C pa3IMYHBIMU MPUOOpAMH, anmapaTypoi, yCTaHOBKaAMH U
JIPYTrUMH TEXHUYECKUMU CPEICTBAMHU JUTSI TPOBEICHUS OIBITOB;

- pa3BUTHE WHTEIUICKTYAIbHBIX YMEHHH Yy OyIyoIuMxX CIEMUATUCTOB: aHAJUTHYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIP..

[pakTrdeckue W 1a0OpaTOpHBIE 3aHSTHS MPOBOJSITCS B paMKaX COOTBETCTBYIOIICH TEMBI, IMOCIe
OCBOGHUSI JTHJIAKTHYECKUX EMHHII, KOTOpble OOECICYMBAIOT HAJIWYME 3HAHMH, HEOOXOJMMBIX I €€
BBITIOJTHEHHS.



2 METOAUYECKHUE YKA3AHUA

Tema 1.1 OcHOBBI MeTPOJIOTHH

IIpakTnueckas padora Nel
Onpenenenre JOBEPUTENbHON HHTEPBAIbHON OLIEHKH MOTPEIIHOCTH IPYU MHOTOKPATHBIX
U3MEPEHUSIX

Mean:

1. U3yunutpb anropurmbl 00pabOTKH MHOTOKPATHBIX U3MEPEHUH.

2.Hayuutbcs O1leHMBATh UCTUHHOE 3HAUEHUE U3MEPSIEMON BEIMUMHBI IPY MHOTOKPaTHOM
M3MEPEHUU C ITOMOIIBI0 HHTEPBAJIOB.

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH JOKYMEHTALIMIO CHCTEM KayecTBa;

VYn 3 mnpuBOIUTH HECHCTEMHBIC BEJIMYMHBI HM3MEPEHHH B COOTBETCTBHE C JIEHCTBYIOUIUMU
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit equnui CU;

VY1 4 npumeHsTh TpeOOBaHMSI HOPMATUBHBIX IOKYMEHTOB K OCHOBHBIM BHAAM MPOIYKIHH (YCIIYT)
U TIPOLIECCOB;

BoinosiHeHne npakTu4yeckoi padoTsl cnocoocTByeT (OPMUPOBAHNUIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOW3BOACTBA M pa3pabdaThIBaTh
MIPEIOKEHHUS TI0 ABTOMATH3AIUH TPOU3BOICTBEHHBIX MTPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTallMk U PEMOHTY AJIEKTPOHHOTO
000pyZIOBaHUSI W CHCTEM aBTOMAaTHYECKOTO YIPaBJICHUS TEXHOJIOTHYECKUMH IPOIIECCAMH,
0e30macHOMY BEJICHUIO paOOT IIPH UX 00CTy)KUBaHUH;

I[IK 1.4 IlnanupoBaTh MNpeIBapUTEIbHBIE HCIBITAHUS W MNPOBOJUTH OMNBITHYIO JKCILTYaTalHIO
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJaAKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYAOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

IIK 2.1 I[IpuMeHsTh SJIEKTPOHHOE O0OPYIOBaHWE W CHCTEMBl aBTOMATHYECKOTO YIPaBJICHUS C
Y4eTOM CHEeHU(PHUKU TEXHOJIOTUYECKOTO MPOLIecca;

IIK 2.2 KoHTpomupoBaTh M aHaIW3UPOBaTh (HYHKIMOHMPOBAHUE CHUCTEM aBTOMATHYECKOIO
YIPaBJIEHUS B IIPOLIECCE SKCIUTyaTallUu;

IIK 2.3 TIpoBoauTh periiaMeHTHbIC W MPO(UIAKTHYECKHUE PaOOThI, HACTPOUKY OOOpYIOBaHUS H
MIPUKJIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODOUIAKTHUYECKHI OCMOTPp W PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABICHUS;

OK 01. Bribupats crioco0sbl perienus 3a1a4 npohecCHOHATBbHOM e TEIbHOCTH IPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpeMEHHbIE CPECTBA MOUCKA, aHAIN3a U MHTEepPIpeTanuu HHPOpMaIuH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl BBIIIOJIHEHUS 33/]1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonps3oBaThcs MpodeccnoHalbHON JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepunaabHoe obecnedenne:
VYueOHO-MeTotnuecKas JOKYMEHTAIHsI, TUJaKTHIeCKUe CPEACTBA

3amanune
1. TIpoBect 00pabOTKY pe3yabTaTOB U3MEPEHHH.
2. 3anucaTh pe3yibTaT U3MEPEHUS BETUUYHUHBI



HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTLI:

1. CornacHo BapHaHTy pacCuuTaTh CpeIHEAPHU(PMETHIECKOE 3HAUCHHE

2. PaccunTarh 3HaYeHHE BBIOOPOYHOTO CPEIHEE KBAJAPATUYHOTO OTKIOHEHHS
3. OnpenenuTs TOBEPUTEIbHBIE TPAHUIIBI CITYJaHOM MOTPEITHOCTH

4. OnpenenuTs IpaHULbl JOBEPUTEILHOTO HHTEPBAIA.

Xoa paéoThi:
1.O3HaKOMUTBCS C TEOPETUUECKUMH CBEICHUSIMU

Kpartkue Teoperudyeckue cBeieHUs

JloBepuTENbHBIM Ha3bIBa€TCA MHTEPBAJI, B KOTOPOM C 33/1aHHOM BEPOATHOCTHIO (Ha3bIBaeMOM
JOBEPUTEIbHOMN ) HAXOUTCS UICTUHHOE 3HAaUY€HUE U3MEPSIeMON BETMUHHBI

JloBepuTeNbHBIN. MHTEPBAIL. U1 HOPMAJIbHOT0.3aKOHA. pacTIpe AeTICHUS. MOKET. ObITh.OIIPEICIIEH. B
BIPAKEHUEM

m O, SXYEm, +1,0,

| 1

rjae tf — xo3dduument, onpeaensieMplil ¢ BEpOATHOCTHIO 3 IO HHTErpaly BEPOSITHOCTH;
mx ¥ 6X — MaTemaruuyeckoe oxuaanne u CKO pe3yiabTaToB n3MepeHuil BeIMYMHBI Xi

[To pe3ynbTaTam craTucTUYecKoil 00pabOTKU Pe3yabTaTOB U3MEPEHUHN CTPOSITCS
CTAaTUCTHYECKUHU paa, TuctorpaMMa M ONpeACIAIOTCA CTATUCTUYCCKUC XapPAKTCPUCTUKH —
MaTEMaTHYCCKOC OKUAaHUEC, TUCIICPCHUA U APYTHUEC, HA OCHOBAHNHN KOTOPBIX IPUHHUMACTCA KaKoH-1100
IKCIIEPUMEHTAIIbHBIN 3aKOH pactipezenenns. Ero cooTBeTCTBHE BHIOPAHHOMY TEOPETUYECKOMY 3aKOHY
pacnpeziesieHus: IpoBepsieTCsl 0 KPUTEPUsIM coryacus. Eciu skcrieprMeHTanbHbIE U TEOPETUYECKHE
XapaKTEPUCTUKU COBIIAJAIOT, TO MPHU JaTbHEHIIeH 00paboTKe 3TUX N3MEPEHUH TIOJIB3YIOTCS
napaMeTpamM TEOPETUYECKOTO 3aKOHA pacrpeiesieHus

OpHako eciM JaHHBIX HEJAOCTAaTOYHO, TO MOXHO OINPEAETUTH IO OFPaHUYCHHOMY
MaTepuasy OpUEHTUPOBOYHBIE 3HAUCHUS XapaKTEPUCTUK CIIy4alHBIX OrperHocTed. MoxHO
OILICHUTb, HACKOJIKO TOYHO OTPEENIEHO IEHCTBUTENbHOE 3HAaUeHNE N3MEPSIeMON BEJIMUUHBIL, €ro
MaTeMaTH4ecKkoe oxuaanue. Tak Kak OlleHKa MaTeMaTUYECKOTO 0XKHUAaHUS BEIUMCISIETCS Ha
OCHOBAaHUHU KOHEYHOTO 4ucia u3Mepenuit no ¢popmyine (1), To ona OyaeT OTau4aThes OT
NEMCTBUTENFHOTO 3HAUCHUS HA BEIMYUHY Am, KOTOpas ABJISETCS CIy4aiHON MOTPEIIHOCThIO
MaTeMaTHU4eCKOIr0 OKUJAHUS U IIPU N — o0 OyJEeT CTPEMUTHCS K HYIIO.

| (1)
A€ m — OLCHKA MaTCMAaTHYCCKOI'O OXKHMAAHMUA, N — YHCIIO I/I3MCpCHI/II71; Xi — 3HAUYCHUA I/I3Mep$IeM0ﬁ
BCIIMYNHBI
HI/ICHepCI/IH OLCHKU MaTEMAaTUYCCKOI'0 O KUJAAaHUA MCHBIIC, UEM JUCIICPCHUS PE3YIIBTATOB OTACIIbHBIX
Ha6HIOHeHHﬁ. CpeI[Hee KBaApATUIHOC OTKIIOHCHHUC OLCHKH MATCMATUYCCKOTO OKUJAHUS, COTJIACHO

dopmynam (2) u (3), MOKET OBITH OTNIPEIETICHO KaK
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2. Ilpumep penieHus 3aJaHus:

Jan psix mokazanuii mpubopa, Br: 21,19,22,24,18.

JloBepurenbHas BeposTHOCTb P=0,90.

()

(3)

OmnpenenuM cpegHee apu(PMETHUECKOE U IIPUMEM 32 PE3YJIbTaT U3MEPEHMUSL:

s 1 ,
_— 3 X, == (21419422424 +18) :-;- {(104) =20.8Bm
b

n =
I'ae n — koM4uecTBO U3MEPEHUH, N=5

Omnpenenum cpeHEKBaIPaTUUHOE OTKJIOHEHUE Pe3yIbTaTa U3MEpPEHUSI:

l

I = \;n (n 1) 9 Z(

[ 1

o = |—— «(21- 20.8)" +(19- 20.8)" +(22-

. \'5-(5- 1)

\~

20.8)° +(24- 20.8)° +(18- 20.8)° =

(0.04+3.24+1.44+10.24+7.84 =y1.14 =1.068

Onpenenum koddpdunuent CrteromeHTta t(n,p). Tak kak n=5 W J0BepUTENbHAs BEPOSATHOCTH

P=0,90 u3 Tabiuip! 2 onpeaenum:t=2.1

FpaHI/II_[BI JOBCPHUTCIIBHOIO HHTECpBaJIa’

A=H (7,

=2.1-1.068 =2.24Bm

3anuiiem pe3yiabTaT u3MepeHust coriacHo nepBoit popme 'OCT 8.011-72

20.8 Bt; Ot -2.24 no 2.24 Bt; P=0.90 Bt

dopma npeacTaBJieHus pe3yJbTara:
Otuer o mpojienanHo# padore.

Kpurepum oueHku:

«OTIuaHO» - TCOPCTHYCCKOC COACPKAaHNEC KypCa OCBOCHO INOJIHOCTBIO, oe3 Hp06eJ'IOB, YMCHUA
C(pOpMI/IpOBaHBI, BCC MPEAYCMOTPCHHDBIC HpOFpElMMOfI y‘IC6HHe 3aJaHusA BBIITOJIHCHBI, Ka4YCCTBO HX

BBITIOJIHCHUSA OIICHCHO BBICOKO.

«XOpOI_HO» - TCEOPETUUYCCKOC COACPKAHMUEC KypCa OCBOCHO IIOJIHOCTBIO, oe3 HpO6CJ’IOB,
HCKOTOPLIC YMCHUS C(l)OpMI/IpOBaHBI HEOO0CTATOYHO, BCC MPCAYCMOTPCHHBIC nporpaMMoﬁ y‘{e6HLIe
3aIaHu BBITIOJIHCHBI, HCKOTOPBIC BUbI 3aJIaHHI BBIIIOJIHEHBI C OIINOKAMH.

«Y,Z[OBJ'ICTBOPI/ITCJIBHO» - TCOPETHUICCKOC COACPIKAHUC KypCa OCBOCHO YaCTUYHO, HO npo6em;1 HC
HOCAT CYHICCTBCHHOI'O XapaKTepa, H606XOI[I/IMBIC YMCHUA pa6OTLI C OCBOCHHBIM MAaTcpuaIIOM B



OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMOi OOy4YeHHs Y4eOHBIX
3aJJaHUH BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/IaHUi CO/IEP>KAT OLINOKY.

«HeynoBneTBOpUTENBHOY» - TEOPETHUECKOE COJACP:KAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE
yMeHus He c¢()OPMHUPOBAHBI, BHINOJIHEHHBIE YUeOHbIE 3aIaHHsI COJIePKAT IrpyOblie OTHOKH.



Tema 1.1 OcHOBBI MeTPOJIOTHH

IIpakTnueckas padora Ne2
Omnpenenenue rpyobIX MPOMaxoB NMPH 00pabOTKe pe3yIbTaTOB MHOTOKPATHBIX H3MEPEHUI

eas:

[TomyunTh mpakTHYEeCKUE HABBIKK 00PaOOTKH PE3yJIbTaTOB U3MEPEHUH 10 0OHAPYKEHUIO
rpyOBIX MOTPEIIHOCTEH

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayecTBa;

¥Ya 3 npuBOAUTH HECHCTEMHBIE BEIWYMHBI M3MEPEHUH B COOTBETCTBHE C JIEHCTBYIOLIUMU
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit enunui CU;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinoJsiHeHne npakTH4ecKoii padoThl cocoO6cTBYeT (POPMUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamW3 TEXHOJOTHYECKUX OIEpaluidi TPOW3BOJACTBA U pa3pabaThiBaTh
MpeI0KEHNUs TI0 aBTOMATHU3alMK [TPOU3BOJICTBEHHBIX MPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTallMk U PEMOHTY JJIEKTPOHHOTO
00Opy/lOBaHHSA M CHCTEM aBTOMAaTHYECKOTO YIPAaBIEHUS TEXHOJOTMYECKUMHU IPOLECCaMH,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 0OCITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh MNpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIIPaBJICHUS;

I[IK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, HMCIBITAHUSAM, HaJIAaJKe U CJa4€ B OSKCIUTyaTaIlHIO
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 I[IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KoHTpomupoBaTh W aHAIU3UPOBATh (PYHKIIMOHUPOBAHHE CHCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTalluu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TMpodUIaKTHUECKHEe PabOThI, HACTPOHWKY OO0OpyAOBaHUS U
MPUKIIATHOTO MPOTrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBaTh 3JIEKTPOHHOE 000PYA0BaHUE U CHCTEMbI aBTOMAaTHYECKOTO YIIPABJICHNUS;

I[IK 3.2 TIIpoBoauTh TECTOBYIO WPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIIPABIICHUS;

OK 01. Bei6upats criocoOsl pemieHus 3a1a4 npohecCuoHaaIbHON IeATEIbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPECTBA MMOUCKA, aHAIN3a U UHTEPIpeTaluu UHPOpMAaIIHH,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITons3oBaThcs MpodeccnoHanbHON JOKYMEHTAIMEeH Ha TOCYyJapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuanbHoe o0ecriedeHne:

Y4eOHO-MeToAuuecKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEeICTBA

3amanue

[IpoBepuTh MOTYYEHHBIE PE3yIbTaThl U3MEPEHUI HA HAIMYNE TPyOOH MOTPEIIHOCTH

IHopsinok BbINOTHEHHS PadOTHI:
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1.O3HaKOMUTBCSI € TEOPETUUECKUMHU CBECHUSIMU

2.IIpoBecTr 00pabOTKy pe3y/IbTaTOB U3MEPEHUII 110 CBOEMY BapUaHTy
3. Paccunrars kputepuii f U UCKITIOYUTH POMAXH, €CIIU OHU BBISBICHBI
4.Cnenatb BBIBOJ

Xoa paGoThI:

1.O3HaKOMUTBCS C TEOPETUUECKUMH CBEICHUSIMU

KpaTkue TeopeTnyeckue cBe1eHHA

['py6oii morpemHoCcThI0 (TPOMaxoM) Ha3bIBAETCS MTOTPEITHOCTD, CYIIIECTBEHHO MPEBHIIIAOIIAS
3HAYEHHE 0XKUJAEMOM MOTPEIIHOCTH IIPH TAHHBIX YCIOBUIX MPOBEACHUS U3MEPUTETHLHOTO
skcriepuMenTa. OOBIYHO TPyOast MOTPEIIHOCTD SBJISETCS CIEACTBUEM 3HAYUTEIILHOTO BHE3AITHOTO
W3MEHEHHUS YCIIOBUM SKCTIIEPUMEHTA: CKauyKa TOKAa MCTOYHHMKA AJICKTPONUTAHUS; HE YITEHHOE
AKCIIEPUMEHTATOPOM M3MEHEHUE TEMITEpaTyphl OKpYKarolie cpeabl (Ipu ITUTEITHHOM
AKCIIEPUMEHTE); HETIPABWIBHBIN OTCUET TTOKA3aHUH M3-3a OTBIICYCHUSI BHUMAHUS YKCIIEPUMEHTATOPA U
np. Hamnuue rpyObIx morpemHocTeld B BHIOOPKE pe3ynbTaTOB U3MEPEHUN MOTYT CHITbHO UCKA3HUTh
CpelnHee 3HaYeHHE BRIOOPKHU U KaK CIICJICTBUE IOBEPUTEIbHBINA HHTEPBaI. [[09TOMY BEHIsSIBIICHHE U
UCKJIIOYEHHE PE3YJIbTaTOB, COAEPIKAIIUX MMPoMax, 00s3aTenbHO. OOBIYHO pe3ylbTaT U3MEpEHHUs,
CoJIepXKaniuii TpyOyro MOTPEITHOCTh, Cpa3y BUJIEH B PSAY U3MEPEHHBIX 3HAUCHU, HO B KaXKJIOM
KOHKPETHOM CJIy4ae 3TO HEOOXOIMMO JI0Ka3aTh.

OnHUM U3 KpUTEPUEB JIJIs1 OLICHKHU MpoMaxa sIBJisieTcsi Kputepuit PomanoBckoro. B aTom cinydae
UCIOJIb3YIOT YPOBEHb 3HAUUMOCTH [3, KOTOPBIH OIMpPEeNsIeTcsl paBEHCTBOM

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

H

raeX - cpenHee apudmMeTuyecKue;

Xmin/max — pe3yJbTaT U3MEpEeHHUs], [10I03PUTENbHBIN Ha COJepKaHUE TPYOOH MOTPEIIHOCTH
Xmin — HAUMEHBIIHUHA pe3yabTaT U3MEPEHHUS B PSAY U3MEPEHHBIX 3HAYCHHUH,

Xmax — HauOOoJIbIIUN PEe3yNbTaT U3MEPEHUS B PsIIy U3MEPEHHBIX 3HAYCHUIA);

SX — cTatuctTudeckoe cpenHee kBaaparnyeckoe otkinonenue (CKO).

Z?:l(xi_)?)z
n-1

Sy =

rac rac n — KOan4eCTBO HSMCpCHHﬁ.

B 3aBucuMocTH OT BBHIOpaHHOW JIOBEPHTENHFHOW BEpOSATHOCTH P, T.e. 0T KenaHus
HKCIEpUMEHTATOpa MOJIYYUTh YBEPEHHBIM pe3ynbTaT MPOBEPKU I'MIOTE3bl, U YHUCIA U3MEPEHUH n U3
Tabn. 1 HAXOOAT TEOPETHYECKUH YpPOBEHb 3HAYMMOCTH [T M CPaBHUBAIOT C HUM DPACCUUTAHHOE
3Ha4eHue f.

Ecim B > Pr, To pe3ynbraT Xmin/max cieayeT OTOPOCHTh Kak cojepKamuid rpyOyro
MOTPELIHOCTb.
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Ecmu B < Br , TO BBIOOPKY ClieyeT COXpaHUTh B MOJHOM 00BEMe. Kak mpaBmiio, KpUTEpHii
PomanoBcKOT0 mpUMEHSIOT pu 00bEMe BbIOOpKH n < 20.

Tabnuua 1. 3HaueHus TEOPETUYECKOTO YPOBHS 3HAUUMOCTH [y

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 2,238 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.ITpumep pemeHus 3a1a9u

[Ipy MHOTOKpaTHOM H3MEpPEHUHU HANPSHKEHHUS DJIEKTPUYECKOTO TOKa ¢ MOMOUIbI0 IU(POBOTO
BOJIbTMETpA Moay4yeHsl 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 MOJY4YEHHbIE pE3yAbTaThl H3MEPEHUl Ha Hamuyue TrpyoOoit
MOTPENTHOCTH ¢ BeposiTHOCThIO0 P = 0,95.

Pemenmne:
1. Haitném cpennee apudmeTnyeckoe:

o =1 X

X ===""

n
% =122 _ 10478
12

2. CpenHee KBaIpaTUYECKOE OTKIIOHEHHE psia:

S =0,2B
3. U3 psina u3MepeHHbIX 3HaYeHHU BHIOMpAeM pe3yJibTaThl, IOI03PUTENbHbIE Ha COJIep:KaHue rpyooi
MOTPEIIHOCTH:

Xmin =10,37 B
x  =111B
4. PaccunThIBacM KpUTEpHA [3:
10,47 -10,37
mws X, =10,37 B B = | | =0,5
0,2
10,47 -11,1
waX.., =111B B . = Q =3,15
0,2
5. U3 tabnuubl 1 npu 3ajaHHOM 3HaUYE€HUU JOBEpUTENbHOU BeposTHOCTH P = 0,95 u uncna nzmepenuit
n=12 BBIOMpaeM TEOPETUUECKUI YPOBEHb 3HAYMMOCTH JUTSt JTAHHOTO psana

— 'B%:ll i 'B%:m —-252
2 T

T

6. CpaBHHBaeM (paKTHYECKUE U TEOPETUIECKHE YPOBHH 3HAUMMOCTH:
Biin =0,5< B, =2,52 - pesynsrar X, =10,37 B e comepkut rpy0yio MOrpemHocTb;
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Brax =315> B, =2,52- pesynsrar X, =111 B comepxur rpyGyto IOIrpemIHOCTb U HOJDKEH
OBITh UCKJTFOYCH U3 psja.

7. Tlocne WCKIIOUEHMsS IIpOMaxa IIepPECUMTHIBACM 3HAUCHHS X = 11;151 =10,41B,5,=0,041 B,
X., =10,37 B, ..., =1,069, x .. =10,5 B, 5. .. =2,116, B, =2,47.

8. CpaBHUBaeM (paKTHUECKHE YPOBHU 3HAYMMOCTH C TEOPETHUECKHM:

Bin =L069< B, =2,47 u B, =2,11< B, = 2,47 - psj n3MepeHHbIX 3HAYCHUIA HE COJCPKHUT

max
nmpomMaxoB ¢ BepositHocThio P = 0,95.
®dopMma npeacTaBiaeHus pe3yabTaTa:

Otuer o npojienanHol padore.
Kpurtepuu onenku:

«OTAMYHO» - TEOPETUUYECKOE COJIEp’KaHUE Kypca OCBOEHO IMOJHOCThIO, 0€3 MpoOesoB, YMEHHUS
chopMUpOBaHbI, BCE MPEAYCMOTPEHHBIE MPOTPaMMON ydeOHBbIE 3a/JaHUsl BHITIOJTHEHBI, KA4eCTBO HX
BBITNOJIHEHUSI OLIEHEHO BBICOKO.

«Xopowo» - TEOPETUYECKOE COJIEp’KaHUE Kypca OCBOEHO IIOJIHOCThIO, 0e3 mpoOesos,
HEKOTOpBhIE YMEHHSI C(OPMHPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMON ydeOHBbIE
3a/IaHMsI BBITIOJTHEHBI, HEKOTOPBIEC BHUJIBI 33/IaHUN BBITIOJTHEHBI C OIMTHOKAMH.

«Y IOBIETBOPUTENBHO» - TEOPETHUECKOE COJIEPKAaHUE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIbl HE
HOCSIT CYILECTBEHHOTO XapakTepa, HEoOXoJuWMble yYMEHMsI paboThl C OCBOEHHBIM MaTepuajioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MpOrpaMMoil OOydeHHs] y4eOHBIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 3aJJaHUN COJIepAKAT OLIUOKH.

«HeynoBneTBOPUTENHHO» - TEOPETHUYECKOE COJCp)KaHWE Kypca HE OCBOCHO, HEOOXOIMMbIE
yMeHUS He cPOPMHUPOBAHBI, BHITOJTHEHHBIC YUeOHBIC 3aJJaHUs COIEPKAT IPyObIe OMUOKH.
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Tema 1.2 Cpeacrsa usmMepeHus

IIpakTnueckas padora Ne3
Pacuer norpemHocrei cpeicTB U3BMEPEHUN MIPU MTOBEPKE

Henan:

M3y4YEHUE METOJ0B IIOBEPKH CPEJICTB U3MEPEHUHN U OCBOCHUE Ha IIPAKTUKE MPOLEAYDP OBEPKU
U3MEPUTENbHBIX IPUOOPOB;

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH JOKYMEHTALIMIO CUCTEM KauecTBa;

Y1 4 npuMmeHsaTh TpeOOBaHUS HOPMATUBHBIX JOKYMEHTOB K OCHOBHBIM BHJIaM MPOIYKIUHU (YCIIYT)
U IIPOLIECCOB;

BroinoJsiHeHne MpakTHYecKoii padoThl cl10coOCTBYeT (POPMHPOBAHUIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTHYECKUX OTEpaluii TPOW3BOACTBA M pa3pabdaThIBaTh
MpeI0KEHNUs TI0 aBTOMATHU3allK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAIMIO TIO SKCIUTyaTallil U PEMOHTY AJIEKTPOHHOTO
o0Opy/nOBaHUS M CHCTEM aBTOMATHMUYECKOTO YIPABICHUS TEXHOJOIMYECKHMHU IpOlieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

[IK 1.4 IlnanupoBaTh HpEeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJUTH OIBITHYIO SKCILUIyaTalUIo
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJAIKe W CJade B OKCILTyaTaIruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh SJIEKTpOHHOE OOOPYIOBAaHME M CHCTEMBbI aBTOMATHYECKOTO YIPABICHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTalluu;

IIK 2.3 TIpoBoauTh periiaMeHTHbIC W TpO(UIAKTHUYECKHE PpadOThl, HACTPOUKY OOOpYIOBaHUS H
MPHUKJIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBath 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMBI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODGUIAKTHUYECKHI OCMOTP M PETYIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEJCTBA MMOMCKA, aHAIN3a U MHTEepIpeTaluu nHpopMamuu,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl BBIIIOJIHEHUS 33/]1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHOM JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajibHOe o0ecniedeHue:
VY4eOHO-MeToinYecKast JOKYMEHTAIHS, TUIaKTHIeCKUE CPECTBA

3amanue
1 M3yunTh TEOpETUUECKUE CBEJICHUS O TIOBEPKE CPEJCTB U3MEPEHUM.

IHopsinok BbIMOTHEHUsI PA0OTHI
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1.O3HaKOMHTH C KPATKUMHU TEOPETUUECKUMU CBEICHUSMU
2. PaccunTarh NOTPEIIHOCTH U3MEPEHUM.
3. CaenaTh BBIBOJI.
Xoa padoThI:
1.O3HaKOMUTBCS C TEOPETUUECKUMH CBEIACHUSMU
KpaTtkue TeopeTrudeckne cBeleHUs:

[ToBepkoli CpencTB W3MEpPEHUs] Ha3bIBAIOT COBOKYNHOCTb JCHCTBUM, BBINOJHAEMBIX IS
ONPEAENICHUS UX MTOTPEIIHOCTH.

Ilenp moBepkH — BBISICHUTH, COOTBETCTBYIOT JIM XapaKTEPUCTUKH CPEACTBA H3MEpPEHUs
peraaMeHTUPOBAaHHBIM 3HAYEHUSIM U IPUTOJHO JIM OHO K NMPUMEHEHHIO MO MPSMOMY Ha3HA4YEHHUIO.
[Tox moBepkoil cpeAcTB U3MEPEHHs] TTOHUMAETCSl YCTAaHOBJIEHHE OPraHOM METPOJIOTHYECKON CITYKObI
(wmm  apyruM  oUIMANBHO YIOJHOMOYEHHBIM OpPraHOM, OpraHU3alueil) MPUTOJHOCTH CpPEICTB
U3MEPEHUsI K NPHUMEHEHUI0 Ha OCHOBAHMH DKCIIEPUMEHTAIBHO OIPEAEISIEMBIX METPOJOTHYECKUX
XapaKTEePUCTUK U MOATBEPKACHUS X COOTBETCTBUS 003aTENIbHBIM TPEOOBAHUSM.

[ToBepky mnpoBoAAT OOy4YEHHBIE CIELUATNCTBI, ATTECTOBAaHHbIE B KauyecTBE IOBEpUTENIEH
opranamMu ['ocyaapcTBEHHOUM MeTpoJIOruueckoil ciyxObl. Pe3ynbTaTel HOBEPKU CPEACTB U3MEPEHMS,
MPU3HAHHBIX TOJHBIMU K MPUMEHEHUI0, OPOPMIISIIOT BbIJJauell CBUIETENIbCTBA O MMOBEPKE, HAHECEHUEM
MOBEPUTETHHOIO KJIeiiMa MM MHBIMU CIIOCOOAaMH, YCTAHOBJIEHHBIMM HOPMATUBHBIMH JOKYMEHTaMU
10 MOBEPKE.

Texnuuecku mpoueaypa MOBEPKH MpPEACTaBIseT co00M CpaBHEHHWE YHCIOBOTO 3HAuYEHUS
¢bu3nuecKkoil BENWYUHBI, H3MEPEHHON TIOBEPSIEMbIM CpPEJICTBOM H3MEpPEHHUs, CO 3HAUYCHHUEM,
M3MEpPEHHBIM CPEJCTBOM M3MepeHus 0oJjiee BBICOKOM TOYHOCTH — 3TajioHOM. [Ipu 3TOM morpemHocTsb
JTajloHa JI0JKHA OBITh B TP pa3a MEHBIIIE MOTPEIIHOCTH MOBEPSIEMOT0 CPEACTBA U3MEPEHUSI.

B cootBerctBuM ¢ pokymentom IIP 50.2.006-94 «llopsmok mpoBeAeHUsS TMOBEPKU CPEICTB
U3MEpEHU» 3TH CPEeICTBA MOTYT OBbITh IMOJBEPTHYTHI MEPBUYHON, EPUOAUYECKOM, BHEOUEPEIHON U
MHCIEKINOHHON OBEPKE.

JlommyckaeTcsi IpuMEHEHUE YEThIPEX METOJIOB MOBEPKU U KaJTMOPOBKU CPENICTB U3MEPEHHUIA:
HEMOCPEJCTBEHHOE CIIMYCHHE C ITATIOHOM;

CIIMYEHHE C MMOMOIIBI0 KOMIIapaTopa;

MPsIMbIE WM KOCBEHHBIE

WU3MEpEHUs BETHUNHBI.

Metoa HENnoCpeICTBEHHOIO CIMYEHHs C 3TAJIOHOM COOTBETCTBYIOILEIO pa3psla MOBEPSEMOIo
CpeAcTBa U3MEPEHUH IHUPOKO MPUMEHSIETCS A Pa3IMUHBIX CPEJICTB M3MEPEHUH B TaKUX 00JACTsIX,
KaK DJJIEKTPUYECKHE W MarHUTHBIE M3MEPEHHUs, IS ONPEACIEHHUS DJIEKTPUYECKOrO HaIpsUKEHU,
4acTOTBl M CHJIBI JIEKTPUYECKOTO TOKAa. B OCHOBE MeTOJa JIEKUT IMPOBEIEHUE OJHOBPEMEHHBIX
U3MEpEeHU OJHOM M ToH ke (hu3nyecKoW BEJMYMHBI MOBEPSEMBIM U 3TATOHHBIM npubopamu. Ilpu
9TOM ONPENEIAIOT IMOTPEIIHOCTh KaK pPa3sHUIy IOKa3aHUM IMOBEPSAEMOrO0 M ASTAIOHHOIO CPEICTB
U3MEpEHUH, IPUHUMasl IOKa3aHMsl dTaJIOHA 34 ACHCTBUTEIBHOE 3HAYCHUE BEJITMYHHBI.

I[OCTOI/IHCTBB. 9TOro MCETOJAa 3aKJIYATCA B €ro mIpoCTOTC, HAIJTIAAHOCTH, BO3MOXKXHOCTHU
MIPUMCHCHUSA aBTOMAaTUYECKOM IMOBCPKHU, OTCYTCTBUU HOTpCGHOCTI/I B CJII0O’KHOM O6OPYI[OBaHI/II/I.
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MeTol cnTUYeHUs C MOMOIILI0 KOMIIapaTopa OCHOBAaH HA MPUMEHEHWU MPUOOpa CpPaBHEHHS, C
MIOMOIIIBIO KOTOPOTO CIIMYAIOTCS TOBEPSAEMOE M JTAIOHHOE CcpeiacTBa H3Mepenuil. Kommapatop
WCIOJIL3YETCS B CIIy4ae, €CIIM HEBO3MOXKHO CPaBHHUTH MOKA3aHUs MPUOOPOB, U3MEPSIONINX OJIHY U TY
JKC BCIIMYMHY, HAIIpHUMEP JABYX BOJBTMCTPOB, OAHWH H3 KOTOPBIX IMPUTIOACH A HU3SMCPCHUA
MOCTOSIHHOTO TOKa, a JPYrod NepeMEeHHOTo. B MOJOOHBIX CHUTyalMsX B CXEMY MOBEPKHA BBOIHMTCS
MIPOMEXYTOYHOE 3BEHO — Kommapartop. st mpuBeneHHOro mpuMepa MoTpedyeTcsl MOTCHIIMOMETP,
KOTOPBIH M Oyner kommapartopoM. Ha mpakTuke KOMIITapaTopoM MOKET CIYXHTh JH000€ CPEACTBO
H3MCpCHHI>i, €CJIM OHO OAHMHAKOBO pC€arupyeT Ha CUTHAJIbI KaK IMOBEPACMOro, TaKk M ISTAJIOHHOI'O
HU3MEPUTENIBHOTO Mprdopa.

I[OCTOI/IHCTBOM JaHHOTO MCTOAA CUHUTAIOT IIOCIICAOBATCIBHOC BO BPEMCHH CPABHCHUC IBYX
BCJIIMYHMH.

Meroa npsIMBIX M3MEPEHUN BEJIMYMHBI NPUMEHSAETCSA, KOTJIa MMEETCS BO3MOYKHOCTh CIUYUTh
UCHBITYeMbI MPHOOpP C STAJIOHHBIM B OMNpEAENCHHBIX Ipeaesnax u3MepeHuil. B nemnom mnpunHnumn
paboThI 3TOr0 METOJIa AHAIOTUYEH MPUHIIMITY pabOThl METO/1a HEOCPEACTBEHHOTO CIMYEHHUS, OJHAKO
METOJIOM NPSIMBIX H3MEPEHUN IPOU3BOAMTCS CIMYEHHE HAa BCEX YHCIOBBIX OTMETKaxX Ka)Joro
Iarna3oHa (M IOJAMAaNa3oHoB, €CJIM OHU UMEIOTCA B Iprbope). MeTo NpsMbIX U3MEPEHUN BEITUYUHBI
MPUMEHSIOT, HalpUMep, JJIsl MOBEPKU WM KaTHMOPOBKU BOJBTMETPOB MOCTOSHHOIO 3JIEKTPUUECKOTO
TOKaA.

MeToa KOCBEHHBIX H3MEPEHHI BETWYMHBI HCIOIB3YETCS, KOT/a JCWCTBUTEIbHBIC 3HAYCHUS
M3MEPSIEMBIX BEJIMYUH HEBO3MOXKHO OINPEACIUTHh MPSMBIMH H3MEPEHUSMH, OO €CITM KOCBEHHBIE
U3MEpEeHUsl OKa3bIBAIOTCS Oojiee TOYHBIMHU, Ye€M INpsMble. BHauase 3TUM METOJOM HaXoAAT He
HUCKOMYIO XapaKTepUCTUKY, a JpYyrue XapaKTEepPUCTHUKH, CBSI3aHHBIE C HCKOMOM OIpelereHHON
3aBUCHUMOCTBIO. VIckoMasi XxapakTepucTuKa onpeenseTcs pacueTHbIM nyteM. Hanpumep, npu nosepke
U KaJauOpoBKE BOJHTMETPA MOCTOSTHHOTO TOKA 3TAJIOHHBIM aMIEPMETPOM YCTaHABJIMBAIOT CHIY TOKa,
OJIHOBPEMEHHO H3MEpssl CONMPOTUBIIEHUE. 3aTeM pacyeTHOE 3HAUCHUE HANpsHKEHUs CPaBHUBAIOT C
MOKa3aTeIsiMU KaJTuOpyeMOoro WM MOBEPSIEMOT0 BOJIbTMETpPA. MeTo1 KOCBEHHBIX U3MEPEHUI 0OBIYHO
MPUMEHSIOT B YCTAHOBKaX aBTOMAaTU3UPOBAHHOM MOBEPKH U KATMOPOBKH.

Jlnst oGecnieyeHus MPaBUIIBHON TIepeIaun pa3MepoB €IMHUII U3MEPEHUM OT dTajJoHa K pabouum
CpEeICTBAaM HW3MEpPEHUI COCTABJIAIOT TIOBEPOUYHBIE CXEMBI, YCTAaHABJIMUBAIOIIME METPOJIOTHYECKHE
COTOUYMHEHUS TOCYAapCTBEHHOTO 3TAJIOHA, Pa3PAIHBIX STAIOHOB U pab0YHX CPEICTB U3MEPEHUI.

HOBepO‘{HHe CXEMbI MOApPa3aACIAOT Ha TOCYAapCTBCHHBIC M JIOKAJIbHBIC. FOCY,Z[apCTBeHHBIe
IOBCPOYHEBIC CXEMBI PACIIPOCTPAHAIOTCA HAa BCE CPEACTBA HSMCPGHHﬁ JaHHOT'O BUa, IPUMCHACMEBIC B
CTpaHec. JlokanbHBIE INOBEPOYHEIC CXEMBI IPEAHA3HAYCHBI 14 MCETPOJIOTrMYCCKUX OpraHOB
MUHHUCTCPCTB.

OHu TaKke pacHpOCTPaHAIOTCS U HA CPEJACTBAa M3MEPEHUU MOMYMHEHHBIX MpeanpusTtuii. Bee
JIOKaJIbHBIE MOBEPOYHBIE CXEMbI JOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM COTIOAUYMHEHHOCTH, KOTOpast
ompezenieHa TOCyAapCTBEHHOM MOBEPOYHON CXEMOH.

PaccmoTpum oOmumii BUJ rOCYIapCTBEHHOM MOBepouHON cxeMbl. HammeHOBaHHE 3TalOHOB U
pabouux cpeAcTB M3MEPEHUIl OOBIUHO pacHojiararoT B MPSAMOYTOJIBHUKAX (U1l TOCYIapCTBEHHOI'O
3TaJOHAa NPSIMOYTOJIBHUK SIBISIETCS JIBYXKOHTYPHBIM). 37€Ch JK€ YKa3blBalOT METPOJIOTHYECKUE
XapaKTepUCTUKU JUId JTAaHHOW CTYNEHU cXeMbl. B HIKHEW yacTH cXeMbl pacrosioKeHbl paboune
CPEICTBA U3MEPEHUN.

TpeboBanus K coJepkKAHUIO U TOCTPOEHHIO MOBEPOUHBIX cXxeM ycraHosieHsl B (I'OCT 8.061-80
I'C TIloBepounsie cxembl. Copnepxkanue u mnoctpoenue) MU 2230-92 «'CHU. Meroauka
KOJIMYECTBEHHOIO OOOCHOBaHMs MOBEPOYHBIX CXE€M HpU UX pa3paboTkey. llpumepbl KOMIOHOBKH
2JIEMEHTOB TOCYAPCTBEHHOM MOBEPOUYHBIX CXEMBI ITPEICTABIIEH HA PUCYHKE 1.
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ImanoHs
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NOR——

[ 10 ]| 10 || 10 ] [10| |10l 10]f 10][ 10][ 10]

Pucynox 1 — IIpuMep KOMIOHOBKH 3JIEMEHTOB FOCYJJaPCTBEHHOM MOBEPOUYHON CXEMBI:

1 - rocymapcTBEHHBINM ATANOH; 2 - METOJ Nepenadd pazMepa eAWHHIl;, 3 - dTaJIOH-Komwus; 4 -
ATAJIOH -CPaBHEHHUS; 5 - pabounii 3TajoH; 6-8 - TAJIOHBI COOTBETCTBYIOIIUX Pa3pPsIIOB

B kaxx[10i1 cTyrneHu noBepoYHOM CXeMbl perjaMeHTUPYeTCs MOPAIoK (METO) epeaayu pa3mepa
enuHuLbl. HanmMeHoBaHUsS METOJOB MOBEPKU M KaJMOpPOBKM pacrojiaraloTcs B OBallaX, B KOTOPBIX
TaK)K€ YyKa3bIBAaeTCsl JOMYCTHUMas TOTPEIIHOCTh METOJa IOBEpPKU M KanuOpoBKH. OCHOBHBIM
MoKaszarejeM JOCTOBEPHOCTH Iepelauyd pa3Mepa EIUHHIBI BEJIWYUHBI SIBISIETCA COOTHOIICHHE
MOTPEITHOCTEN CPEJICTB U3MEPEHUN MEXKIY BBIIIECTOSIIECH U HUKECTOSIIECH CTYNEHSIMH MOBEPOYHOM
cxeMbl. B uneane 3to cootHomeHue n0JkHO ObITh 1:10, 0qHAKO HA MPaKTHUKE JOCTUYBL €r0 TPYIHO, U
MUHUMAJbHO JOMYCTUMBIM COOTHOIIEHHWEM MpUHATO cuuTaTh 1:3. UeM Oomblie BeIWYMHA ITOTO
COOTHOIIIEHUS], TEM MEHBIIIE YBEPEHHOCTh B JIOCTOBEPHOCTH MOKAa3aHUI U3MEPUTEIBHOTO pudopa.

Pacuer norpemrnocreit

Z[J'ISI OIIPCACIICHUSA OCHOBHOM  a0OCOJIFOTHOM IOIrpCIIHOCTH HpeI[BapI/ITeJ'H)HO OIIPEACIIAIOTCA
HanOOJIbIlIee ¥ HAUMEHbIIICE MMpEaACIIbHOC 3HAUCHUC, NOITYCK.

Jlommyck u3MepeHust mapameTpa omnpeensercs no hopmyre:
J = ]I max — JI min
rae Jl max — HauOouibliee npeaenbHOe 3HAUCHUE;

Z[ min — HauMEHbIIIee NpeaACIIbHOC 3HAYCHUC.
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OcHoBHast a0COJIFOTHASI IOTPEUTHOCTD OTPEACIISETCS, HCXOIS U3 YCIOBUS:

4<0,33]],

rje 4 — ocHOBHAsi aOCOTIOTHAS TOTPEIIHOCTH;

/[ — NomycK U3MEpPEHMS MMapaMeTpa COrJIACHO HOPMATUBHBIM JOKYMEHTAM.
D: XI/BM-XI/ICT

rae Xysy—3Ha4eHUE NOKa3aHUs CPEACTBA U3MEPEHUS.

Xuer - 3HAUCHHE TTOKA3aHMS dTaJ0OHA

OcHOBHAas OTHOCUTEJIbHAS MOrp€IHOCTL CPCACTB I/ISMepeHI/II\/JI OMpCACIIACTCA, UCXOA U3 YCIIOBHA:

o=

A
X
rie X—3Ha4ueHue MoKa3aHue CPeACTBA U3MEPEHHS.

OcHoBHasl MpUBEECHHAS MMOTPEIIHOCTH ONPEEINIIETCs 0 PopMyIie:

y= ‘A'IOO%.
X

N

rae Xy — HOpMUpYIolllee 3HaueHue, KOTOPOe 3aBUCUT OT THIA IIKaJIbl HU3MEPUTEIHLHOTO pudopa u
OTIPEAECIIAETCS 10 €ro IPagyupOBKe:

— €CJIM IIIKaJia MPruOopa OTHOCTOPOHHSS, TO €CTh HIDKHHU Mpeen n3MepeHuit paBeH Hymto, To XN
OTIpENIeNSIeTCS] PAaBHBIM BEPXHEMY IPEIeITy U3MEPECHU;

— €CJIM IIKaJ1a IpuOopa ABYXCTOPOHHSISI, TO HOPMHUPYIOIIIee 3HAUCHHE PABHO IIUPHUHE IUANa30Ha
n3MepeHui mpudopa.

2.PaccuuTath no popMynaM U3 TEOPETUUECKUX CBEACHUAX MOTPEITHOCTH
3.Ha ocHoBe pacueToB cenath BbIBOJI O KJIACCe TOYHOCTHU Ipudopa
dopma npeacTaBiieHus pe3yJbTara:

OTtyeT o mpoieIaHHOM padoTe

Kpurepum oueHku:

«O1nu4yHOY» - TCOPCTUYICCKOC COACPKAHNEC KypCa OCBOCHO IIOJIHOCTBIO, 0e3 HpO6CJIOB, YMCHUA
C(l)OpMI/IpOBaHbI, BCC MPEAYCMOTPCHHDBIC nporpaMMoﬁ y‘Ie6HbIe 3aJaHus BBIIIOJIHCHBI, Ka4YCCTBO HX

BBIITOJIHCHHS OLICHCHO BBICOKO.

«Xopomo» - TEOpeTHYECKOe COJAepKaHHE Kypca OCBOCHO MOJHOCTBIO, 0e3 Mpobenos,
HEKOTOpbIE yMEHHsI c(HOPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE NPOrpaMMON ydeOHBIE

3a1aHus BBITNIOJIHCHBI, HCKOTOPBIC BU/bI 3aJIaHHM BBIIIOJIHEHBI C OIINOKAMHU.

«Y I0BIETBOPUTEIIBHOY» - TEOPETHUECKOE COJIEPKaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He
HOCST CYILECTBEHHOTO XapakTepa, HeoOXOAWMble yMEeHHs pabOTbl C OCBOGHHBIM MaTepHajoM B
OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IpOrpaMMoi oOy4deHHs YueOHBIX

3aJlaHu BBITIOJIHCHO, HCKOTOPLIC U3 BBIIIOJITHCHHBIX 3aJlaHuM coaepiKar OIIINOKH.
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«HeynoBieTBOPUTEIPHO» - TEOPETHUECKOE COJEp)KaHHE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHus He ¢()OpPMHUPOBAHbI, BBINTOJIHEHHbIEC YU€OHBIE 33/1aHUS COAEPIKAT IPyOble OIINOKH.

19



Tema 1.2 Cpeacrsa usmMepeHus

IIpakTnueckas padora Neq4
Onpenenenre A0MyCTUMOM NOTPEIHOCTH CPEACTB U3MEPEHUH 10 KJIACCY TOUHOCTH

Lean padoTbi:

1) 0CBOMTH METOIMKY BBIYHCIICHHS IOTPEITHOCTD TIOKAa3aHUId CPEICTB M3MEPEHHIA, 3HAsT KITacC
TOYHOCTH; 2) IPUBUTH YMEHHS U HABBIKA CAMOCTOSTEIILHOI pabOThl C y4EOHMKOM U JOTIOJIHUTEILHON
JINTEPATYPOH.

Boinosnus padorty, Bel Oyaere:
ymemup:

VYn 1 ucnons3oBath B mpohecCHOHaTBLHOM NeATeTbHOCTH JOKYMEHTAIIUIO CUCTEM KauecTBa;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne nMpakTHYecKoii padoThl cl1ocoO6CcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTlepaluii TMPOW3BOJCTBA W pa3pabaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allK TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/lOBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpolieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 00CITYyKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLUIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIIECHUS;

IIK 1.5 IlpoBoauTh pabOTHI MO MOHTaXy, HUCIBITAHUSM, Halagke M cJadye B IKCIUTyaTaluio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPaBJIECHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHUPOBAHUE CHUCTEM AaBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE SKCIUTyaTalluu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe W TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyAOBaHUS U
MIPUKJIATHOTO MPOTrpaMMHOI0 00ecIiedeHHsI aBTOMAaTHUECKUX CUCTEM YIIpaBJICHMUS,;

[IK 3.1 InarnoctupoBaTth 31EKTPOHHOE 000PYAOBaHNE U CUCTEMbI aBTOMAaTHYECKOIO YIIPaBJICHHUS,

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Bei6upats criocoOsI pemieHus 3a1a4 npodecCuoHaIbHOM ASSITEIBHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIM3a U UHTEPIIPETAIid HHPOPMAIIHH,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH ISl BBIIOJIHEHHUS 33]1a4 MPO(ecCHoHaIbHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHOM JOKYyMEHTAlMe Ha TOCYJapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHmne:
Y4eOHOo-MeToAnYecKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEICTBA

3amanmue:
1 BBIYMCIUTE MOTPENIHOCTD MOKA3aHUN CPEICTB U3MEPEHUM, 3HAs KJIACC TOYHOCTH.
2 Crenatb BBIBOJI.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. 3akoHCTIEKTHPOBATh TEOPETUYECKHE OCHOBBHI.

2. OnpenenuTb NOrPEHIHOCTh MOKa3aHUH CPeACTB U3MEPEHU I
3. OTBETUTH Ha BOIIPOCHI
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Xopn padoThr:
1.O3HaKOMUTBCS ¥ 3aKOHCIIEKTUPOBATH TEOPETUUECKUE CBECHUS

Kpatkue TeopeTrudeckue cBeieHUs:

Kitace Tounoctu cpeacTB nu3aMepenuii — 0000IIeHHAs XapaKTEPUCTHUKA JAHHOTO TUIIA CPEJICTB
M3MEPEHUH, KaK MPaBUII0, OTPaKaroIIasi ypoBEHb UX TOYHOCTH, BhIpakaemasi IipeiesiaMu
JOTTYCKaeMBbIX OCHOBHOM M JIOTIOJIHUTEIBHBIX MOTPEITHOCTEH, a TAK)KE IPYTUMHU XapaKTePUCTUKAMH,
BIIUSIFOIIIUMHU HA TOYHOCTb.

[To mpuBenEeHHOM MOTPEMIHOCTH (110 KJIACCY TOYHOCTH) MPUOOPHI IETATCS 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 MPUMEHSIOTCS 11 TOYHBIX JIA0OPATOPHBIX
M3MEPEHUH 1 Ha3bIBAIOTCS MPEIU3HOHHBIMU. B TexHuke mpumensitores npudopsl kiaccos 1,0; 1,5: 2,5
u 4,0 (TexHuueckue).

Kiacc Tounoctu npubopa yka3piBaeTcs Ha mkaie nmpuoopa. Eciu Ha mikase Takoro
0003HaYEHMSI HET, TO JJAHHBINA TPUOOP BHEKIIACCHBIM, TO €CTh €r0 MPUBEJACHHAS MOTPEITHOCTh
nipeBbIaeT 4%. [Ipon3BoauTENb, BRIMTYCKAOIINN TPUOOP, TapaHTUPYET OTHOCUTETBHYIO
MOTPEITHOCTh U3MEPEHUS TAHHBIM PUOOPOM, PaBHYIO KJIACCy TOYHOCTH (IIPUBEICHHON
MOTPEIIHOCTH) TpUOOpa IPU U3MEPEHUH BEIMYMHBI, JA0IEH 0TOPOC yKazaTess Ha BCIO IIKAay.

CpencrtBaM U3MepeHU ¢ IByMs WK OoJiee Auarna3zoHaMu U3MEPEHUN OJTHOM U TOM ke
(hM3UYECKOM BETMYHMHBI JOMMYCKAaeTCs MPUCBANBaTh JBa Wi 0ojee Kimacca TouHocTH. CpeacTBam
W3MEPEHUH, MpeTHAa3HAYCHHBIM I U3MEPEHUH IBYX WK 0osiee PU3NUECKUX BETUINH, TOITyCKAeTCs
MPUCBAUBATh PA3TMYHBIE KJIACCHI TOYHOCTH ISl KaXI0W u3mMepsieMoil BenuduHbl. C 1enbio
OTpaHWYEHUSI HOMEHKJIATYPhI CPEICTB U3MepeHui mo TouHocTH 11t CH KOHKpEeTHOTO BH/Ia
YCTaHABIUBAIOT OTPAaHUYCHHOE YMCJIO KJIACCOB TOYHOCTH, ONPELIISIEMOE TEXHUKO—KOHOMUYECKUMHU
000CHOBAHUSIMH.

OO6mwme TpeboBaHuUs K KjaccaM TOYHOCTH YCTaHOBJICHBI HAIIMOHAIBbHBIM cTangapToM ['OCT
8.401.

O603HaueHue K1acca TOUHOCTH CPEJICTBA U3MEPEHUSI YKA3bIBAETCSl B TEXHUYECKOM
JOKYMEHTAI[MH Ha CPEICTBO U3MEPEHHUS CO CCHUIKOM Ha CTaHAAPT WM TEXHUYECKOE YCIOBUE
(cTaHmapT mpennpusTH), a TaKKe TyOIupyeTcs Ha CIeAYIOUIUX YacTIaX Ha CpeAcTBA U3MEpPEHHE: — Ha
OTCUETHOM YCTPOWCTBE; — Ha KOPIYCE; — Ha IIUTKE; — WU JPYTUX MeCTax YAOOHBIX JJIsl HAHECEHHUS U
YTEHHUS.

Hudpa xnacca TouHocTH 6€3 YCIOBHBIX 0003HAYEHHUM YKa3bIBAET, YTO MOKA3aHHOE 3HAUCHUE
M3MepsEeMOil BEIMYMHBI CPECTBOM M3MEpPEHUS He OyJeT OTInYaThes He Oolee, YeM
COOTBETCTBYIOIIME YHCIIO MPOLIEHTOB OT BEPXHET0 Mpe/elia AUana3oHa u3MepeHHil.

O603HaueHus KJI1aCCOB TOYHOCTHU IIPHUBEIEHBI B TabmuIe 1.
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Tabmnua 1 — O0o3HaYeHHA K1aCCOB TOYHOCTH

Dopry 13 BRI AKCHHA TTpeaennl 0y CKaaMoit 0CHORIOH ODOIHANCHIE K/HICCH TOWHOCTI [Tpseqarive
BIPAINOCIH DOFPEMIHOCTH, % 1 0Ky MEHTauin 11 CPUICTIe
FEIMCP CHEtH
A=+a - Kaace tosroctn M M -
A =+a+bx) - Kauce 1oumocm C C -
A y=1% 1.5 Ko1ace Tosnoc 15 Ul Ay
y=&— 1,5 BLIPAKCHO B
X CAMIBIRY
BCTHYHI
A vy =+05 Kaace tomiocmv 05, ec Xy
y=t— § e 0.3 \\/ NP HHATO
X- i PUBHBIM U1
KT (CC
HacTH)
_ A =05 Kasce toynocu 05 -
o=*%+— 0.5 v
X
A ( X Koiace TouHocIu 0,020,01 =
y=+— 5, =+0,01+0,02 | = J~ 1) 0.0200,01
X \x

piaeuanms,
A ~npejein gonyckaemodl abcoomoli ocnorrodl norpermocns: X — 3HaveHie IMepaeMol BeIHILL WK 9HCR0
feseHnil, OTCYTHEELX 10 mxkaie; Xy — HopMupylomee sHasenie: 4, b — noaokureanune auci ne saancsnme ot X; X; -

OOULIIHTT 1O MOY K0 HPEIE IMeperiti.
Uneaonnie IHa9eHIs KMeca TO9HOCTIE NOKITMBAIOT OTIIONCHIA B IIPOICHTUX
["anosKa 103 HNCIOM — CPEICTBA MIMEPCHHC JEAHIOTO THIIA HMCEST CYIICCTRCHHO HEPABHOMCPHY IO KTV

2. OnpenenuTh NOTPENIHOCTh OKa3aHUK CPEICTB M3MEPEHUI U ero MoKa3aHwusl, 3Hask KI1acC TOYHOCTH,
COTJIaCHO BapHaHTY, YKa3aHHOMY B Tabnuie 2
3. OTBeTUTH Ha BOIIPOCHI, XapaKTEpU3yIOIKe NOorpeiHocT U Kiacc TOUHOCTH CpesicTB M3MEpPEHHI:
— KJIACC TOYHOCTH;
— 0003HaUeHNEe KJIacca TOUYHOCTH;
— B3aUMOCBS3b KJIaCCa TOYHOCTH U NOTPEIIHOCTH CPEICTB U3MEPEHHM.
4. BbIBOJIOM K paboTe SBIISIETCS OMpeIeICHIE TIOKa3aHus Mpruoopa ¢ y4eToM HalACHHOM
MOTPEIIHOCTH.

dopma npeacraBiieHus pe3yJbTara:
OtyeT o mpoieIaHHOM padoTe

Kpurepun oueHku:

«OTIAMYHO» - TEOPETUUYECKOE COJIEp>KaHUE Kypca OCBOEHO IMOJHOCTBIO, 0e3 MpoOesoB, YMEHHUS
chopMUpOBaHbI, BCE MPEIYCMOTPEHHBIE MPOrpaMMOi ydueOHBbIC 3a/laHHs BBIIIOJIHEHbI, KAYeCTBO HX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XOopomIo» - TEOPETUYECKOE COJIEp)KaHuE Kypca OCBOEHO TOJIHOCThbIO, 0e3 mpoOesos,
HEKOTOpble yMEHHUs CHOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMoOil yueOHbIe
3aJlaHus BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTENHHOY» - TEOPETHUUECKOE COJIEPIKaHIE Kypca OCBOCHO YaCTUYHO, HO MPOOENbl HE
HOCSIT CYILECTBEHHOTO XapakTepa, HeoOXoJuWMble yMEHHsI pabOThl C OCBOEHHBIM MaTepuaIoM B
OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO TMPEAYCMOTPEHHBIX MNPOrpaMMOil OOy4YeHHS Y4eOHBIX
3aJlaHU# BBIOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLIUOKHU.

«HeynoBneTBOpUTENbHO» - TEOPETHUECKOE COJIEpKAaHUE Kypca HE OCBOCHO, HEOOXOJUMBbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YU4eOHbIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3aAllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckas padora NeS
N3ydenne oOmux TpeOOBaHUMN K BHITIOJTHEHHUIO JOKYMEHTOB.

Mean:

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

2) NpoBEpUTH NOIYYCHHbIE 3HAHUS;

3) NpUBHUTH YMEHHS M HABBIKH CaMOCTOSITEIHHON pabOThI ¢ y4eOHMKOM W JOIMOJHHUTEIHHOMN
JINTEPATYPOH.

Boinosnus padorty, Bul Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KauecTBa;

Ya 2 o¢opMIATh TEXHOJOTHYECKYI0 M TEXHUYECKYIO JIOKYMEHTAllUI0 B COOTBETCTBUU C
NefcTByIOLIel HOpMaTUBHOM 0a30ii;

VY1 4 npuMeHsTh TpeOOBaHNS HOPMATUBHBIX JTOKYMEHTOB K OCHOBHBIM BHJaM MPOAYKIMH (yCIIyT)
U TIPOLIECCOB;

BoinosiHeHne npakTu4yeckoi padoTsl cnocoocTBYeT (POPMUPOBAHNIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEparuii TPOW3BOACTBA M pa3pabdaThIBaTh
MpeI0KEHNUs IO aBTOMAaTHU3aIH POU3BOJICTBEHHBIX IIPOLIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTallMk U PEMOHTY JJIEKTPOHHOTO
o0oOpy/noBaHHS M CHCTEM aBTOMATHUECKOTO YIPABICHUS TEXHOJOIMYECKHMHU IpOlieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 0OCITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh MNpeaBapUTEIbHbIC HCHBITAHUS W TPOBOAUTH OMNBITHYIO SKCILTyaTallHIO
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMaTUYECKOTO YIIPaBIICHUS;

IIK 1.5 TIpoBomuth pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJAKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

I[IK 2.1 I[IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

IIK 2.2 KoHTposupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B IIPOLIECCE SKCIUTyaTalllu;

[IK 2.3 TIpoBoauTh periiaMmeHTHbIC W TpoduiIakTHUYecKHue PaboThl, HACTPOUKY OOOPYIAOBAHUS H
MPUKIIATHOTO MPOTrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 AnarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMBI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIIpoBoauTh TECTOBYIO TIPOBEPKY, NPOPHIAKTHUCCKUNA OCMOTP U PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Bsibupats crioco0sbl perienus 3a1a4 npohecCHOHATBbHON e TEIbHOCTH MIPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpeMEHHBIE CPEJCTBA MOKUCKA, aHAIN3a U MHTEpPIIpeTalud HHPOPMAIIH,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonps3oBaThcs MpodeccnoHalbHON JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepunaabHoe obecnedeHne:
YueOHO-MeTotnuecKas JOKYMEHTAIMsI, TUJAKTHIECKIE CPeICTBA

3aganue:

1 HBy‘{I/ITI) OCHOBHEBLIC ITpaBHJIa O(I)OpMJ'IeHI/ISI JAOKYMCHTAIIUH, YKA3aHHBIC B CTAHAAPTEC
OopraHu3anuu.
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2 OTBETUTDH Ha BOIIPOCHI, XapaKTEPU3YIOIIUE COACPIKaHUE, CTPYKTYPY U MpaBuiia 0(opMIICHUS
TEXHUYECKOHM TOKYMEHTAI[H B COOTBETCTBHH C TPEOOBAHUSAMH, YCTAHOBJICHHBIMHU CTAaH/IapTaMHU.

Ilopsinok BbINOJIHEHHS PadOTHI:
1. 3yunTh 1 3aKOHCTIEKTHPOBATH OCHOBHBIE TPaBUIIa O(pOpPMIICHHS JOKYMEHTAIIUN
2. OTBETUTH Ha BOIIPOCHI

Xoa paGoThI:

1. 3yunTh 1 3aKOHCTIEKTHPOBATH OCHOBHBIE TIPaBMIIa O(POPMIICHHUS JOKYMEHTAIINH
MPEJCTAaBICHHBIEC B IPE3CHTAIIOHHOM MaTepHaje U CTaHAapTe OpraHnu3aIum.

2. OTBETUTH HA BOIIPOCHI:

— TpebGoBanus Kk 0POPMIICHHIO TEKCTOBOM YacTH.

— Odopmnenne snementa «Coaepxanuey, «Bpegenuney, «Ciucok UCTIOIb3YEMBIX
HCTOYHHKOBY.

— Jlenenue TekcTa Ha pa3/ieNbl, MyHKTHI, TOAMTYHKTHI.

— OdopmiieHme 3arojIOBKOB.

— Odopmenne GopmMyi, HILUTFOCTPALMA U TaOIHII.

— Mcnosib30BaHne COKpalIEHU B TEKCTE JOKYMEHTA.

— IIpuMeHeHue CChIIOK Ha MCIIOJIb3yeMbIe HCTOYHUKH.

— Odopmienne nepeuncicHu.

3. BeIBoIOM K paboTe SBIISIETCS yKa3aHHEe MPOaHATM3UPOBAHHOTO HOPMATUBHOTO JJOKYMEHTA U
JaThl BBEICHUS €T0 B JICHCTBHE.

®opma npeacTaBiIeHus pe3yabTara:
OtyeT o mpoieaHHOM padoTe

Kpurepun oueHku:

«OTANYHOY - TEOPETHUECKOE COJIPIKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 MpoOeoB, yMEHHUS
chopMHUpPOBaHbI, BCE MPETYCMOTPEHHBIE MPOTPAaMMOi yueOHbIE 3aJaHHsI BHIIIOJHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0pOoII0» - TEOPETUUECKOE COJIepKaHre Kypca OCBOEHO MOJIHOCTHIO, 6€3 Mpo0enoB,
HEKOTOpbIe yMEHHUS cHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTENHHO» - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOGHO YAaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIe YMEHUSI pPabOThl C OCBOCHHBIM MaTepraioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIUHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOii 00ydeHUsT y4eOHbIX
3aJlaHU# BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLINOKY.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJepkKaHNE Kypca HE OCBOCHO, HEOOXO0IUMBbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE Y4EOHbIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3AllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckas padora Ne6
N3yuenne obumx TpeGOBaHMIA K BBIIOJIHEHUIO U 0POPMIICHHIO TEKCTOBOM YaCTH OTYETOB
00yJaromuxcs.

Henan:

1) oCBOMTH M 3aKpENUTh YKa3aHUS 110 O(POPMIICHUIO JOKYMEHTOB U COOJIOJICHUIO TPEOOBAHUM,
YCTaHOBJICHHBIX CTaHIAPTaMH;

2) NpoBEpUTH MOTYYCHHbIE 3HAHUS;

Boinosnus padorty, Bl Oyaere:
ymembp:

Y 1 ucnons3oBaTh B IPOPECCUOHANTBHON AEATEIbHOCTH JOKYMEHTALIUIO CUCTEM KayecTBa,

Ya 2 o¢opMIsTh TEXHOJOTHYECKYI0 M TEXHUYECKYI0 JIOKYMEHTAllUI0 B COOTBETCTBUU C
NefcTByIOLIel HOpMaTUBHOU 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIHUU (YCIIYT)
U IIPOLIECCOB;

BoinosiHeHne npakTu4eckoii padoTsl cnocoocTByeT OPMUPOBAHUIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTHYECKUX OTEpaluii TPOM3BOACTBA M pa3pabdaThIBaTh
MpeI0KEHNUs TI0 aBTOMATHU3allK [TPOU3BOJICTBEHHBIX MPOIIECCOB;

[IK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAIMIO TIO SKCIUTyaTallid U PEMOHTY AJIEKTPOHHOTO
o0oOpy/nOBaHUS M CHCTEM aBTOMAaTHUECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MacHOMY BEJICHHUIO padOT MPH UX 00CITYyKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLHIO
AIIEKTPOHHOTO 000PYAOBAHUS U CUCTEM aBTOMATHYECKOTO YIIPABIICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 I[lpuMeHsTh 3JIeKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBI aBTOMAaTHYECKOTO YIIPABICHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B IPOLIECCE IKCIUTyaTalllu;

IIK 2.3 TIpoBoauTh periiaMeHTHbIC W TpOdHUIaKTHYECKHE PabOThl, HACTPOUKY OOOPYIOBAHHS U
MPHUKJIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBath 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMBI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO NIPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYIUPOBKY
AIIEKTPOHHOTO 000PYIOBAHUS U CUCTEM aBTOMATHYECKOTO YIIPABIICHUS;

OK 01. Beibupath criocoOsl pemieHus 3a1a4 npodecCuOHaTLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPECTBA MMOUCKA, aHAIN3a U MHTEPIpEeTaluu UHPOpMaIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIS1 BBIMOTHEHHS 3a/1a4 MPOPECCUOHATBHOMN AeATeIbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepunaabHoe obecnedenne:
VYueOHO-MeTotnuecKast JOKYMEHTAIMS, TUJAaKTHIeCKUE CPEACTBA

3aganne:

1 M3yunTth npeanoKeHHbI TEKCTOBBIN TOKYMEHT.

2 Haiit omn6ku B 0(pOpMIIEHUH TEKCTOBOTO JOKYMEHTA.

3 OTBeTUTH Ha BOIPOCHI, XapaKTEPUIYIOLIUE COAEPIKaHUE, CTPYKTYPY U IpaBuiia 0(opMIICHUS
TEXHUUECKOM TOKYMEHTAIMH B COOTBETCTBUU C TPEOOBAHUSAMHU, YCTAHOBICHHBIMU CTaHIapTaMH.
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Ilopsinok BbINOTHEHHS PadOTHI:
1. BpiaButh ommOKu B 0(QOPMIICHUH MPEUIOKEHHOTO OTPBIBKA TEXHMUECKOTO JOKYMEHTA U
yKa3arb MpaBUIbHOE O(opMIIeHHE .
2. OhopMHUTH B COOTBETCTBUH C TPEOOBAHUSIMHU, YCTAHOBICHHBIMU CTaHAapTaMU, TEKCTOBBIN
JOKYMEHT.

Xoa paGoThI:

1. BeiaButh ommOku B 0hOpMIICHUN MPEATIOKEHHOTO OTPhIBKA TEXHUYECKOTO IOKYMEHTA.

2. Yka3aTb npaBuiIbHOE 0QOPMIIEHHE IPEIOAKEHHOTO OTPhIBKA TEXHUUECKOIO JJOKYMEHTA.

3. OdopMHTB B COOTBETCTBHH C TPEOOBAHHUSIMHU, YCTAHOBJICHHBIMHU CTAaH/IapPTaMH, TEKCTOBBII
JOKYMEHT.

4. BbIBOJIOM K paboTe SIBISIETCS IEpeUnciieHrne omru0oK B 0(hOPMIICHUH TPEIOKEHHOTO
OTpBIBKA TEXHUYECKOTO JOKYMEHTA, a TAK)KE YKa3aHHE TEMbI TECTOBOIO JOKYMEHTA.

®opma npeacraBjIeHus pe3y/bTara:
Otuer o npojienaHHoN paboTe M NPUIIOKEHHBIN K HEMY TECTOBBII TOKYMEHT

Kpurtepun ouenku:

«OTINIHOY» - TEOPETHIECKOE COJIEPIKAHIE Kypca OCBOCHO MOTHOCTHIO, 03 MPoOesIoB, YMEHUS
chopMupOBaHbI, BCE MIPEAYCMOTPEHHBIEC TPOTPAMMOI ydeOHBIC 3a/1aHHSI BHITIOJHEHBI, KAY€CTBO UX
BBIITIOJIHEHUS OIICHCHO BBICOKO.

«XO0pOoIII0» - TEOPETUIECKOE COAEPIKaHUE Kypca OCBOCHO TOJTHOCTHIO, 0€3 TpoOeoB,
HEKOTOpbIe yMEHHUS cHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3alaHWs BBINIOJTHCHBI, HCKOTOPBIC BUJbI Sa)IaHI/IfI BBITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOEHO YaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He00X0AUMble YMEHUSI pabOThl C OCBOEHHBIM MaTeprajIoM B
OCHOBHOM C(pOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPAMMOM 00yUIeHUST YueOHBIX
3aJlaHU# BBINOJIHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEP)KAT OLINOKY.

«HeynoBneTBopUTENBHO» - TEOPETHUECKOE COAECpHKAHUE Kypca HE OCBOCHO, HEOOXOIMMbIE
yMeHUS He cPOPMHUPOBAHBI, BHITOJTHEHHBIC YUeOHBIC 3aJJaHUs COIEPKAT IPyObIe OMUOKH.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3AllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckas padora Ne7
N3yuenne oOmmx TpeGOBaHMIA K BBINOJIHEHUIO TPaQUIECKUX 3JIEMEHTOB B OTUETAX
00yJaromuxcs.

Henan:

1) OCBOUTH U 3aKpENUTh YKa3aHUs 10 0POPMIICHHIO TpapUIECKUX JOKYMEHTOB, IIOCTPOCHHUS CXEM U
cobOuoieHnto TpedoBanuii, ycranoBieHHbIX ctangapTamu ('OCT 2.701-2008 Eaunas cucrema
koHcTpykTopckoit qokymenTauuu (ECKJI). Cxembl. Buast u tunel. O6mue TpeboBaHus K
BeimonHenuto, ['OCT 2.109-73 Enunas cucteMa KOHCTPYKTOPCKOW JoKyMeHTanuu. OCHOBHBIE
TpeOOBaHHMS K YEPTEIKAM);

2) MIPOBEPUTH MOJTYYCHHBIC 3HAHHUS,

3) IpUBUTH YMEHMSI U HaBBIKH CAaMOCTOSITENIbHOM pabOThl ¢ yHEOHUKOM U IOTOJIHUTENBHOM
JINTEPATYPOH.

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPEeCcCHOHANBHOMN AeATEIbHOCTH JOKYMEHTALIMIO CUCTEM KayecTBa;

Ya 2 odopMIATh TEXHOJIOTHYECKYI0O M TEXHHUYECKYHO JOKYMEHTAIIMI0 B COOTBETCTBHUU C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

VY1 4 npumeHsTh TpeOOBaHMS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJIaM MPOAYKIIUU (yCIIyT)
U TIPOLIECCOB;

BoinosiHeHue npakTu4yeckoii padoTsl cnocoocTByeT (POPMUPOBAHUIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTHYECKUX OTEpaluii TPOW3BOACTBA M pa3paldaThIBaTh
MPEAJIOAKEHHUS [T0 ABTOMATU3aLMK IPOU3BOJICTBEHHBIX ITPOLECCOB;

IIK 1.3 Pa3paGaThiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTallik U PEMOHTY JJICKTPOHHOTO
o0OpylOBaHHS M CHCTEM aBTOMATHUYECKOIO YIPABICHUS TEXHOJOTMYECKHMU IpOIecCcaMu,
0e30macHOMY BEJICHUIO padOT IIPH UX 0OCTy)KUBaHUH;

[IK 1.4 IlnanupoBaTh NpenBapUTEIbHBIE HWCMIBITAHUS W TPOBOJMTH OIBITHYIO SKCITyaTaluio
AIIEKTPOHHOTO 000PYAOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUA U CUCTEM aBTOMATHUYECKOTO YIIPaBJICHHUS,

IIK 2.1 I[IpuMeHsTH 3JIEKTpOHHOE OOOPYIOBAaHHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4eTOM CHEelU(PUKU TEXHOJIOTUYECKOTO MPOLIecca;

IIK 2.2 KoHTpomupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B IIPOLIECCE SKCIUTyaTallUu;

[IK 2.3 TIpoBomuTh periiaMeHTHbIe W TpodUIaKTHUYEeCKHEe PabOThI, HACTPOWKY OO0OpyAOBaHUS U
MIPHUKJIATHOTO MPOTrPaMMHOI0 00ecIiedeHHsI aBTOMATHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 AnarnoctupoBath 31EKTPOHHOE 000PYI0BAaHUE M CUCTEMBI aBTOMATHUYECKOTO YIIPABICHUS;

I[IK 3.2 IIpoBOauTh TECTOBYIO MPOBEPKY, MNPOPUIAKTHUECKAA OCMOTP U PEryIHpPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABICHUS;

OK 01. Bsibupats crioco0sbl perienus 3a1a4 npohecCHOHATbHOM e TEIbHOCTH MIPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEJICTBA MOUCKA, aHaJIN3a U WHTEpIIpeTaluu HHPOpMaIuH,
1 H(GOPMAIIMOHHBIE TEXHOJIOTUH VISl BBIIIOJIHEHUS 33/1a4 MPOo(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHOM JOKyMEHTAIMEH Ha TOCYAapCTBEHHOM U HHOCTPAaHHOM
SI3bIKAX.

MarepunaabHoe obecnedyenne:
VYueOHO-MeToInuecKast JOKYMEHTAIHS, TUJAKTHIeCKUE CPEACTBA
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3amanmue:

1 M3yunth OCHOBHBIE MpaBuIa 0(HOpMIICHHUS TpaPUUecKor JOKYMEHTAIUH, TIOCTPOCHHUS CXEM.
2 OTBETUTH Ha BOMPOCHI, XapaKTepH3yolue TpeOoBaHus K TpaduuecKoi JOKyMEHTAIUH,
MIOCTPOEHHIO CXEM B COOTBETCTBUU C TPEOOBAHUSIMH, YCTAHOBICHHBIMH CTaHIapTaMH.

IMopsiTok BHINOJTHEHHS PA0OTHI:

1. V3yuuTh U 3aKOHCIICKTUPOBATH OCHOBHBIC ITPaBwiia 0POPMIICHHUS TpahUISCKON TOKYMEHTAIIIH,
MTOCTPOCHHSI CXEM, MPEICTABICHHBIC B HOPMATHBHBIX JIOKYMCHTAX.

2. OTBeTUTH HA BOIIPOCHI

3. ObopMHTH B COOTBETCTBUU C TPEOOBAHUSAMH, YCTAHOBICHHBIMU CTaHIAPTAMH, TpaduIecKuit
JTOKYMEHT.

Xoa paGoThI:

1. 3yunTh U 3aKOHCIIEKTUPOBATH OCHOBHBIE ITpaBuiia 0PopMIIeHUs I'pauuecKol TOKyMEHTAIIH,
MIOCTPOEHHUSI CXEM, NPEACTABICHHbIE B HOPMAaTHUBHBIX IOKYMEHTAX.

2. OTBeTUTH HA BOMIPOCHI:

— Bunp! 1 THIIBI CXEM.

— OO01ue TpedoBaHUS K TOCTPOCHUIO CXEM.

— OO01ue TpeboBaHUS K YepTexKaMm.

3. Oopmuth rpaduyecKkuii JOKYMEHT COTIIACHO TIPABHIIaM O(QOPMIICHHS.

4. BbIBOJIOM K paboTe SBISIETCS TIepeurciaeHue TpeOoBaHui K opopmiieHuo rpaduaeckoit yacTu
JOKYMEHTOB.

®opma npeacTaBiIeHus pe3yabTara:
OtyeT o mpoieaHHOM padoTe

Kpurepun oueHku:

«OTANYHOY - TEOPETHUECKOE COJIPIKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 MpoOeoB, yMEHHUS
chopMHUpPOBaHbI, BCE MPETYCMOTPEHHBIE MPOTPAaMMOi yueOHbIE 3aJaHHsI BHIIIOJHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0pOoII0» - TEOPETUUECKOE COJIepKaHre Kypca OCBOEHO MOJIHOCTHIO, 6€3 Mpo0enoB,
HEKOTOpbIe yMEHHUS cHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTENHHO» - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOGHO YAaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIe YMEHUSI pPabOThl C OCBOCHHBIM MaTepraioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIUHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOii 00ydeHUsT y4eOHbIX
3aJlaHU# BBINOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLINOKY.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJepkKaHNE Kypca HE OCBOCHO, HEOOXO0IUMBbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE Y4EOHbIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3AllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckas padora Ne8
N3ydenue n aHaIU3 TOKyMEHTOB CUCTEMbBI MEHEIKMEHTA KaueCTBa

Lean padoThi:
HU3YUUTh HpOHGCCHBIfI noaxoa B YHPaABJICHHUH KaduCCTBOM, OCHOBHBIC IIPUHIMUIIBI W q)YHKIII/II/I
CHUCTEM MEHE[KMEHTa KauyecTBa.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOQPECCHOHANBHON 1EATEIbHOCTH TOKYMEHTAILIUIO CUCTEM KauecTBa;

Ya 2 ohopMIsTh TEXHOJOTHYECKYI0 M TEXHHYECKYI0 JIOKYMEHTAllUI0 B COOTBETCTBUU C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne npakTH4eckoii padoTbl crocodcTBYeT (OPMUPOBAHHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOM3BOACTBA M pa3paldaThIBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/lOBaHHS M CHCTEM AaBTOMAaTHMYECKOIO YIPABJIEHUS TEXHOJIOTMYECKMMH IPOIECCaMU,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

IIK 1.5 TlpoBomute pabOTBI MO MOHTaXY, HMCIBITAHUSIM, HAJQJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4eTOM CHelU(PHUKU TEXHOJIOTUYECKOTO MpoIiecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPHUKJIATHOTO MPOrpaMMHOI0 00ecredeHHsI aBBTOMAaTHYECKUX CUCTEM YIIPABIICHHUS;

[IK 3.1 AnarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoObl penieHust 3a1a4 npo(pecCHoHaTbHON AeATENbHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHne:
Y4eOHO-MeToAuYeCcKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEICTBA

3aganne:
1.03HaKOMHUTbBCS C OCHOBHBIMU IPUHIUNAMU U (PYHKIMSIMU CHCTEM MEHEIPKMEHTa KauecTBa.
2.Pemnts 3agauy no CMK

IHopsinok BbINOTHEHHS PadOTHI:

1.O3HaKOMUTBCS C TEOPETUYECKON YaCThIO
2.PemuTh CUTYallMOHHYIO 33]a4y.
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3.0TBETUTH HA BOIIPOCHI

Xopn padoThr:

1.M3y4uTh TEOPETUYECKYIO YacTh

KparTkue Teopernueckue cBeeHUs

Cornacho MC HCO 9000:2000 MeHEIKMEHT — 3TO CKOOPAMHUPOBAHHAS JIE€ATENBHOCTh IO
PYKOBOJICTBY W YHIPAaBJIEHUIO OpraHU3allld, a MEHEKMEHT KauyecTBa — CKOOPJAMHHPOBAHHAS
JEeSITEIbHOCTD 110 PYKOBOJICTBY U YIIPaBJICHUIO OpraHU3alled IPUMEHUTEIbHO K KAUECTBY.

PyKoBOJCTBO M yrpaBiieHHE IPUMEHHUTEIBHO K KQUeCTBY MOIpa3yMeBaeT pa3padOTKy IMOJTUTUKA U
1esei B 00JacT KauecTBa, YIpaBJIEHUE KauyeCcTBOM, 0OeclieueHre KauyecTBa U YIIydlIeHHEe KauecTBa.
BceoOmmii menemkment kadectBa (TQM) sBnsiercs omHoil u3 (opM MeHeKMEHTa KadyecTsa,
OCHOBAHHOM Ha y4acTUH BCETO MEPCOHaIa OpraHU3allu.

B MC HMCO 9000:2000 BBemeHO MOHSATHE MPOAYKIIMH, KOTOpas OMpeleieHa Kak pe3yibTaT
npouecca. [Ipu 3ToM oHa pazneneHa Ha OOIIME KATErOpUHU: TEXHUYECKHE CPEACTBA; MPOTrpaMMHbIE
CpeICTBa; YCIYIM U mepepadaTeiBaeMble MaTepuanbl. MHorue BUIbl TPOAYKLIUHU  SIBISFOTCS
KOMOMHAIIMEHN 3TUX KaTerOpUid.

OTOT KOMIUIEKC JOKYMEHTOB COJEpPXKUT COIJIACOBAaHHYIO Tapy CTaHJapTOB Ha CHUCTEMBbI
MeHemxkMenTa kadectBa: MC MCO 9000 «Cucrembl MeHeKMeHTa KadecTBa. TpebGoBanus» u MC
HNCO 9004 «CucteMbl MEHEIXMEHTa KadyecTBa. PekoMeHJanuu mo yAydIIeHUIO AEATETbHOCTHY, a
takke MC NCO 9000 «Cuctembl MeHemKMeHTa KauecTBa. OCHOBHBIE TMOJIOKEHUS U CIOBaph» —
cnoBapb 1o coBMectumoir tepmunHosornn; MC MCO 19011 «PykoBoasmue ykazaHus 11O NMPOBEPKE
CUCTEMbI MEHEPKMEHTa KaueCTBa U OXpaHbl OKPYXKAIOIIeH cpeabi».

KinroueBbIMH  37IEMEHTaMHM  CHCTEMbl MEHEI)KMEHTa KadyecTBa CTald BOCEMb IPUHIUIIOB
yIpaBiIeHUs] KAYECTBOM.

OpueHTanusi opraHuM3allii Ha 3aka3uuka (morpeOutens). OpraHuzanuu 3aBUCAT OT CBOMX
3aKa34yuKoB (MOTpeOUTENCH ), TOITOMY JTOJDKHBI TIOHMMATh HACTOSIIIME W Oyaylue UX MOTPeOHOCTH,
BBITIOJIHATH UX TPEOOBAHUS U CTPEMUTHCA MPEB30MTH MX oxkuaaHus. Cucrtema MEHeKMEHTa KauecTBa
(CMK), otBeuatomasi tpeboBanusm MC HMCO 9001, nmomkHa KOHIIEHTPUPOBATh BHUMaHWE Ha
TpeOOBaHUAX 3aKa3UUKa.

Peanuzamust 3Toro mnpuHIMIIA OOECHEUUT POCT MNPUOBLIEH MPOU3BOIUTENS U IOBBIIICHHE
KOHKYPEHTOCIIOCOOHOCTH TMPOJYKIIMU 3a CYET TUOKOCTH U OBICTPOTHI PEakIUu Ha TMOXKEIaHUs
MOTPEOUTEICH.

2. Ponp pykoBOJCTBa B CUCTEME MEHEDKMEHTa KauecTBa. PykoBoauTenu NOOMBAIOTCS €IUHCTBA
L[eJIM OpraHu3aluy, MyTe TOCTHKEHUS ATON 1esn U 00ecrieueHusl COOTBETCTBYIOLIEr0 MUKPOKIIMMATA
B OpraHu3aluy.

OHu co3maroT cpeay, B KOTOpOM paOOTHMKM MOJIHOCTBIO BOBJIEKAIOTCS B pEIICHHE 3ajay
opranuzainuu, ¢ Tem 4roosl B pamkax CMK obecrnieunTh pykoBOJICTBO, MO3BOJISIIOIIEE OCYIIECTBUTh
HauOOJIBIIYI0 BHYTPEHHIOIO TPOU3BOIUTEIBHOCTh U MAKCUMAJILHO YIOBJIETBOPUTH 3aKa3UUKOB.

3.BoBneyenne pabOTHUKOB B (DYHKIIMOHMPOBAHHME CHCTEMbI KauecTBa. PabOTHUKM Ha Bcex
JOJKHOCTHBIX YPOBHSX COCTaBIISIIOT OCHOBY OpPraHU3AIMH, U UX IOJTHOE BOBJICYCHHE B JICATEIBHOCTh
[0 KauecTBY JaeT BO3MOXKHOCTh HCIIOJIb30BaTh CIIOCOOHOCTH Ka)XJI0TO C MAaKCUMAalIbHOW OTHa4Yel s
OpraHu3aIiy.

VYnpaBiieHne KauecTBOM — KOJUICKTHUBHAS JI€ATENbHOCTh, TPEOYIOIIast COBMECTHBIX YCHIUN. ITO
03HA4YaeT, YTO BECh MepcoHaN 0e3 UCKIIOYEHHS, B TOM YUCIIE 3aHUMAIONINICS TOJrOTOBKOM KaapoB U
UX arTecTanuei, ciayxObl cObITa, IOPUINYECKON, SKOHOMUYECKOH M T.A. JIOJDKEH OBITh COCTABHOM
gyacteio CMK, a He no6aBnenueM k Hell. Ha Bcex ypoBHSX JOJKHBI OBITH OIpe/iesieHbl 00S3aHHOCTU U
MIOJIHOMOYHSI 0 KauyecTBY: O0ObEM MpOrpaMM; TEXHOJOIHMs (METO/bl, NpaBWia) MX pealu3alui;
CTereHb CBOOOIbI AEUCTBUI MepcoHaia B paMKax ero JOJHKHOCTHOM KoMIleTeHnu. Peanusanus storo
IpUHLMNA oOecreyrBaeT CTPEMJICHHE IepcoHalla K IOCTOSIHHOMY YIIYUIICHUIO JeSTebHOCTH
opranuzaiuu B pamkax CMK, noBsbllieHHe OTBETCTBEHHOCTH M POCT 3aMHTEPECOBAHHOCTHU MEpcoHala
B pe3yJIbTaTaxX CBOEH JAEATEIIbHOCTU M PEIICHUH OOIINX 33/ad.
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4. TIpoueccHslit moaxon. XKemaemplit moaxos nocturaercs 3 eKTUBHEE, €CIIM BCEMH PeCypcamMu U
BUJIAMU JIEATEIbHOCTU YIPABIAIOT Kak IIpolleccaMH, T.€. COBOKYIHOCTBIO IOCJEI0BATENIbHbIX
neiictBuii. bazoBast Mozienb MPOILIECCHOTO MOJXOJa MEHEIKMEHTa KauecTBa B cooTBeTcTBUU ¢ MC
NCO 9001 u 9004 Bepcuu 2000.

5. CucreMHBIN TOAXOJ K ympasiieHHIO (MeHemKkMeHTy). [Ipu pa3pabotke 6azoBoit CMK stoT
MIPUHIMI O3HAYAET, YTO OpraHU3alusl CTPEMUTCA K OOBEAMHEHUIO MPOLECCOB CO3AAaHUS MPOAYKIUU
WIK YCIOyr C IMpolieccaMu, IO3BOJSIONIMMU IIPOBEPATh COOTBETCTBUE MPOJIYKIUH WM YCIyTH
MOTPEOHOCTSM 3aKa34YHKa.

6. IlocrosHHOE ymyumieHue mnpoaykuuu. IlocTosiHHOE yiydllleHue MpPOAYKIUH SBJISETCS
HEU3MEHHOM Lebl0 OpraHu3anuu. Jljis 3TOro BBIIOJHAIOTCS KOPPEKTUPYIOIINE IPELyNpekaaonne
NEUCTBUS, B PE3YJbTATE MOBBIIIACTCS KOHKYPEHTOCIOCOOHOCTh MPOAYKIMHU U JAOCTUTaeTcs ObICTpoe
pearupoBaHue Ha MOSBJICHUE ITPOTPECCUBHBIX pa3pabOTOK, METOIOB TEXHOJIOTUN M X BHEAPEHHE.

7. llpunsiTHEe peuieHui, OCHOBaHHbIX Ha (akrax. O¢deKTuBHbIE pelIeHuss 0a3upyroTcs Ha
aHayin3e (aKTUYECKUX JaHHBIX U MH(OpPMALMU, UICTOYHUKAMU KOTOPON MOTYT CIYXHUTh Pe3yiabTaThl
ayauTa, KOPPEeKTUPYIOLUX BO3JACHCTBUI, CTaTUCTUYECKHE JaHHbIE U T.1. B pe3ynpTaTe mosiBiaseTcs
BO3MOXHOCTb IOJIyY€HUSI JOCTOBEPHBIX JAaHHBIX U OOecreyeHus] AOCTYIMHOCTH WH(POpMalUu AJs
NepcoHaia, 4YTo M03BOJIET IPUHUMATh KBaTU(UIIMPOBAHHBIE PEIICHMUSL.

8. B3auMOBBITOAHBIE OTHOLIEHUS C MOCTaBIIMKaMH. OpraHuzanuss M €€ IOCTaBIIUKU
B3aMO3aBUCUMbl. B3alMOBBITOJIHbIE OTHOIICHHS MEXKIYy HUMH CIHOCOOCTBYIOT —pacCIIUPEHUIO
BO3MOXHOCTEH KakJ0T0 U3 HUX. OCHOBHOM II€JIbIO SIBISIETCS U3MEHEHHE CTpaTeruy OpraHu3aliu 1o
B3aMMOOTHOUIEHUIO € MOCTABIIMKAMU. JTO MPHUBICYEHHE MOCTABIIMKOB K COBMECTHOM pa3zpaboTke
NpPOJIyKIIMM Ha caMoil paHHEM CcTaiuu — YCTaHOBJEHHWE TpeOOBaHUII U MpOBEACHUE
IIMPOKOMACIITa0HBIX  pa3pabOTOK, YTO IMO3BOJIIET ONTHUMU3UPOBATH PpECypchl U 3aTparThl,
obecrieunBaeT THOKOCTh M OBICTPOTY COBMECTHBIX COIVIACOBAHHBIX OTKJIMKOB Ha HW3MEHSIOIIMECS
MOTPeOHOCTHU PHIHKA.

2.BeimonHuTs 3 3amaHus.

3.CdhopupoBarb OTUYET O TIPOJICTAaHHON padoTe.

OdopMUTH OTBETHI Ha KOHTPOJIBHBIE BOPOCHI, paclIn(poBaTh OMPEIEICHUS , 3alIMCaTh PEIICHHE

3a/laud B BHJIE TaOIHUIIbI

KoHTpoJibHBbIE BOPOCHI
Yro Takoe CMK?

Ha3znauenne CMK.

Crpykrypa CMK.

Yro takoe ISO? Llens ISO

Kaxkue neiictBusg HE0OOXOIUMO BBITIOIHUTS U1 co3manusg CMK
[lepeunciuTh NpUHLIKIBI MEHEHKMEHTA KaueCTBa

NogwmnE

dopma npeacTaBiieHus pe3yJbTara:
Otuer o mpoienanHoi pabote

Kpurepum oueHku:

«OTANYHOY - TEOPETHUECKOE COJIepKAHUE Kypca OCBOCHO MOTHOCTHIO, 63 MpoOesoB, yMEHHUS
chopMUPOBaHbI, BCE MPEAYCMOTPEHHBIE TPOTPAMMOIi yueOHbIE 3aJaHHsI BHIIIOJHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0po11I0» - TEOPETUYECKOE COAEPIKaHUE Kypca OCBOEHO MOIHOCTHI0, 6€3 MPoOesoB,
HEKOTOpbIe YMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOTPaMMOil yueOHbIe
3aJlaHus BBITIOJTHEHBI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJTHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTENHHOY» - TEOPETUUYECKOE COJIEp>KaHNEe Kypca OCBOCHO YaCTUYHO, HO MPOOEIbI He
HOCST CYIIIECTBEHHOTO XapaKTepa, He0OX0AUMbIe YMEHUS pabOThl C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaAMMO 00ydeHUsT y4eOHBIX
3aJJaHUH BBIMOJTHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKaT OMIHUOKH.

31



«HeynoBieTBOPUTEIBEHO» - TEOPETUUECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHus He ¢()OPMHUPOBAHBI, BHINOJIHEHHBIE YUEeOHbIE 3a/IaHHsI COJIePKAT IrpyObIie OIIHOKH.
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Tema 2.1 FocyuachBeHHaﬂ CUCTEMA CTaHAApTU3AllMU U Hay‘lHO-TeXHI/I‘le(!KI/Iﬁ nmporpecc

IIpakTnueckas padora Ne9
Bb160p MpeanoYTUTENbHBIX YUCET U Psiia PEAIOUTHTEIbHBIX YHCE

Lean padoThi:
1. HayuuTbcs aHAIM3UPOBATH NPEIIOKEHHBIN CTAHIAPT.
2. IlomyunTh NpakTUYECKUE HABBIKK BbIOOpA MPEAIOYTUTEIbHBIX YHUCEN.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPO(PECCUOHAIBHON AECATEIHLHOCTH JOKYMEHTALIUIO CUCTEM KayecTBa,

Ya 2 ohopMIsTh TEXHOJOTHYECKYI0 M TEXHHYECKYI0 JIOKYMEHTAllUI0 B COOTBETCTBUU C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne npakTHYecKoii paéoThbl clocoOCTBYeT (POPMHUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOM3BOACTBA M pa3paldaThIBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluMk U PEMOHTY 3JIEKTPOHHOTO
o0oOpy/noBaHHS M CHCTEM aBTOMATHMUYECKOTO YIPABJICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
3JIEKTPOHHOTO 000PY/I0BAaHUA U CUCTEM aBTOMATHUECKOTO yIIPaBJICHHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4eTOM CHEeUU(PHUKU TEXHOJIOTUYECKOTO MPOLIecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPHUKIIATHOTO MPOrpaMMHOT0 00ecriedeH sl aBTOMaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 AnarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUA U CUCTEM aBTOMATHUYECKOTO YIIPaBJICHHUS,

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 nH(GOPMALMOHHBIE TEXHOJIOTUY JIJIs1 BBIMOJHEHUS 3a/1a4 MPOo(dECCHOHATBHON AesITeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHne:
Y4eOHO-MeToAuYecKasi JOKYMEHTAIH, TUIaKTHUYeCKUe CPEICTBA

3amanue
1.Pemuts 33724y 1o BEIOOPY MPEANOYTHTENBHBIX YHCEI

ITopsinok BbIMOTHEHUSI PA0OTHI

1.O3HaKOMUTBCSI ¢ KPATKUMU TEOPETUUECKUMU CBEICHUSMHU
2.BpINONHATE pacyeT Mo NpUMeEpy pelIeHUs
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Xopn paborhr:

Kpartkue Teoperudeckue cBeieHUs

Cucrema npeanouYTUTENbHBIX YHCEN SBJISETCS OCHOBOM IMapaMeTPUUECKO CTaHIapTHU3aIUU.

[Ipumenenne  cTaHIAPTU30BAHHBIX  NPEANOYTUTENBHBIX  YHCET  IO3BOJISIET  IIUPOKO
YHHPHUIIMPOBATH apaMETPhI U3CIUH HE TOJBKO B Mpeaeax OJHON 0Tpaciiv, HO U B MacIITadax BCEro
HapOJHOI0 XO35KCTBA.

[IpeanouruTensHbIC YUCTIA U UX PSAIBI UCTIOIB3YOTCS:

e [IPU YCTAHOBJIEHUM CTAHJIAPTHBIX 3HAUYCHUN U PSAJOB CTAHIAPTHBIX 3HAUCHUM BEJIUYWH;

e [[pM HOPMHUPOBAHUU 3HAYECHHM HUCXOJHBIX TMapaMeTpoOB MPOJYKIMH, YCIOBHH €€
CYIIIECTBOBAHUS U MIPOLIECCOB, a TAKXKE PA3PEIICHHBIX U IOMYCKAEMbIX UX OTKJIOHECHHI;

e IPM HOPMHUPOBAHWW 3HAYCHUU IMMAapaMETPOB TMPOIYKIMH, CBS3aHHBIX JOTapHPMHPYyEMOH
3aBUCUMOCTBIO C HCXOAHBIMH TapaMeTpaMd, 3HAYEHUS KOTOPBIX HOPMHPYIOTCS IOCPEACTBOM
MPEANOYTUTETFHBIX YUCET,

e [IPU MPUBEJACHUM 3HAUYCHUM TMapaMeTpPoOB U MPOIECCOB (B TOM YHCIE MPUPOJIHBIX KOHCTAHT),
€CJIM MCIMOJIb30BaHUE MPEIMOYTUTEIILHBIX YHCEJ HE BJICUET BBIXOJA 3a MPEIeNbl JOMyCKaeMOTO
OTKJIOHCHHUSI.

[IpeanoururensHpie unciaa oOOpa3yrOT psABI  YUCEN, TOCTPOCHHBIE TIO OMNpEAeSIEHHBIM
3akoHOMepHOCTsIM. Hambomnee 1enecooOpa3HbIMU psaMu MPEIOYTUTEIBHBIX YHCEIT SIBJISIOTCS PSIbI,
MMOCTPOCHHBIE TI0 APU(PMETHIECKUM HITH T€OMETPHUUESCKIUM TTPOTPECCHSM.

Paovi,  nocmpoenvi  no  apugmemuueckum  npocpeccusim,  TPEACTABISAIOT  co0oit
MOCJIEI0BATENILHOCTh YMCENI, B KOTOPOH pa3HOCTh d MEXTy JHOOBIMU COCETHUMH YHCIaMH al U ai-1
OoCTaeTcsl TOCTOSIHHOW. Hampumep, 1o CyIIECTBYIOIIMM CTaHAapTaM BHYTPEHHUE JTUAMETPHI
MOJIIIMITHUKOB Kau€HUs cpeiHeil cepur B nHTepBasie oT 20 1o 110 MM MMEIOT ciienyromne 3HaYeHus:
20, 25, 30, 35, ... 100, 105, 110 MM, T. e. O6pa3yrOT apuMETHUYECKYIO MPOTPECCUIO C PA3HOCTHIO
d=5.

Cy1iecTBEeHHBIM HEIOCTATKOM PSIOB, MOCTPOSHHBIX HAa apU(PMETHUECKON MTPOrpeccuu, sBIsieTcs
HEpPaBHOMEPHOE pacHpelesieHne WICHOB psAa B 3aJaHHBIX mpenenax. B apudmernueckux
Mporpeccusix HabIoaeTcs pa3peKeHHOCTh YICHOB B 30HE MaJIbIX BEJTMYHUH U CTYIIEHHOCTh YJIEHOB B
30HE OOJIBIINUX BEJIUYHH.

Psaowr nocmpoenvl no ceomempuyeckum npozpeccusim, AIMEIOT MOCTOSIHHOE OTHOIIEHHE KaXI0TO
MOCJIEYIOLIETO WieHa K IPeablIyeMy, KOTOpO€e Ha3bIBAETCsl 3HaMEHaTeNIeM IIPOTPECCHH (.

JIx000i1 "ieH TeOMEeTPUUYECKON TPOTrPECCHH MOXKET OBITh BBIUKCIICH O popmyre Ni=Qi.

B Hacrosimee Bpems Al NOCTPOEHHUS PSAOB HPEINOUYTUTENBHBIX YHCEN HCHOJb3YIOT 00€
CUCTeMbl, HO 4allle MPUMEHSIOT pPSAIbl, I[OCTPOCHHbIE IO T'€OMETPHUUECKUM MPOrPECCUsIM.
MHOTro0JIeTHUM OMNBITOM YCTAHOBJIEHO, YTO TPeOOBaHUSA BCEX OTpaciieil MPOMBIIUIEHHOCTH Hauboliee
MOJIHO YJIOBJIETBOPSIIOTCSA pAJAMHU  IPEANOYTUTEIbHBIX YHCE, COCTABJIAIOIMIUX T'€OMETPHUECKUe
MPOTrPECCUU CO 3HAMEHATEJIEM (, paBHBIM KOpHIO U3 10 crenenu: 5, 10, 20, 40 nam 80 u 160.

I'OCT 8032-84 cocrasnien ¢ yueroM pekomenaamuii MCO u ycraHaBIMBAET YEThIPE OCHOBHBIX
psna npennourutenbHbix yncen (RS, R10, R20, R40) u aBa nononnutenbubix (R80, R160). Crenens
KOpHSI BXOJUT B YCIIOBHOE O0OO3HadeHue psana, Hamp. RS. Unenamu psijga sBISIIOTCS OKPYTJICHHbBIS
3HAYEHUS, MOTYYCHHBIE TyTeM YMHOKEHHUS MPEIbIIYIIUX YUCENl HA 3HAMEHATENb [IPOrPECCUHU.

Panel mpenmoutuTenbHBIX uncen Oe3rpaHudHbl. Ywucia cBeimie 10 momy4aroT yMHOMKEHHEM
npeanoutuTeabHbix yrces Ha 10, 100, 1000 u 1. n1. Yucna, menee 1, Hao6opoT nenenue Ha 10, 100,
1000 u 1. 1., T. €. yMHOXKeHueM Ha 10-1, 10-2 u 1. 7.

Yucno 4iIeHOB B KXKIOM PsiIy paBHO IMOKA3aTeNio CTeNeHH, T. €. Ynucay B 0003HaYeHHUH psijia.

B o6mem cnydae creayer OTAaBaTh MPEANOYTEHUE PSAY C MEHBIINM YHUCIOM B 0003HAYCHHH,
Hanpumep RS npeanouturenshee, yem R10.

[Ipy HEOOXOAMMOCTH MOXHO HCIOJIb30BaTh MPOU3BOJIHBIC PS/IbI, MOJTYUYECHHBIE MyTeM OTOOpa
Ka)KJI0TO BTOPOT0, TPETHErO WJIU UHBIX WIECHOB psifa. [[pUMEHSIOT U COCTaBHBIE PSIBL.

Panpl mpeanouTHUTENbHBIX YHCET WMEIOT Psiji CBOMCTB, HAIUYUEM KOTOPBIX OOBICHITCS HX
IIMPOKOE MPUMEHEHUE B CTAaHAAPTU3AMKU. JTHU CBOMCTBA MO3BOJISIOT NEPEXOAUTH OT CTAHAAPTU3ALUU
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JUHEWHBIX BEIMYMH K IUIOMIAIAM, 00bEMaM, SHEPreTHUECKHUM mapamerpaMm (TIPOU3BOAMTENBHOCTH,
MOIITHOCTH U JIp.).

Haubonee 3nauumvie u3z ceoticme psoos ciedyroujue:

1. Kaxaplii mociaeayomun psjg COASPKUT Yncia NpeblIyIIero psjaa.

2.IlpousBeneHue 2-x 4YHUCEN PSAAOB ABIAETCA YMCIOM, COJAEpXKAIlUMCS B psaax, T.e.
MIPEANIOYTUTENBHBIM, UTO [IO3BOJISIET CTAaHAAPTU30BATh IIOLIAN.

3.IlpousBenenne 3-x uucen psjga SABISETCS YHUCIOM, COJAepXkalluMcs B psajgax, T.e.
MPEIIMOYTHTEIBHBIM, YTO MO3BOJISIET CTAHIAPTU30BATh OOBEMBL.

4.Haumnas c psga R10, B psgax cogepxurcs uncio 3,15 6imskoe x uuciy Ilu, 9to mo3Bosser
CTaHJIapTU30BaTh JUIMHY OKPYKHOCTEH, MJI011a/lb KPYroB U 00bEM LIUIMHIIPOB.

5.IIpousBeneHre WM 4acTHOE JIIOOBIX WICHOB psijia SBISETCA, C YYETOM IPAaBHI OKPYIJICHUS,
YIEHOM psAga. OTO CBOMCTBO MCHOJB3YETCS IpPH YBSI3KE MEXIy COOOH CTaHJapTU30BAaHHBIX
MapaMeTpoB B Mpeesax 0OJHOTO psijia IPEeANOUYTUTEIbHBIX YHCEN.
IIpumep pemeHus

1. CornacHo BapuaHTy Ha OCHOBE CHUCTEMbI NMPEANOUYTUTENbHBIX YHCET HAUTH psJl MapameTpoB V
1 OTIPEJIENIUTh €0 3HaMEeHAaTeNb
2. Haiitu mpubmmkeHHOE 3HaUYeHre apaMeTpoB [l mo ¢popmyie:

- J 4v/mH

rae: V - o0bem pesepByapa, H - BeicoTa pe3epByapa.
3. Ha ocHOBe mepBoro cBoWcTBa pSAOB MPEANOYTUTENBHBIX YHCET OIPENEIUTH
3HaMeEHaTeNb psiia napaMmeTpos [l

Qv
QV: QDZ = QD =V Q
4, Onpenenuts psig napameTpoB /1.

5. Pe3ynbrarel 0popMUTH B TAOIHITY.

O6o3HayeHue | OBoaHaueHwe | 3HameHaTenb 3Ha4yeHue napameTpos
napamerpos psna pana

v

D

6. OnpenenuTh MOPSAKOBBIE HOMEpPA WICHOB HMCXOJAHOTO W HEUTPAJIBHOTO pPAJOB MO
bopmyne:
N= NT+K*40,
rae NT — Homep uuncia no tadnuie 2;
K — BenmnuuHa, 3aBHCAINas OT MHTEpBajla 3HAYSHUH psja.

WHTepean 0,01:0,1 0,11 1;10 10:100 | 100;1000 | 1000;10000
3HaAYyeHun
papa

K -2 -1 0 1 2 3

Tabnuua 1 — OcHOBHBIE apaMeTphl PSJIOB MPEANOUYTUTENBHBIX YUCET
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Pag Yenoedoe JHameHaTene | Yvcno I
oDo3HaJYeHWe | Mporpeccud | UNeHOE
pAoa pRaa
OCcHOBHOR R& 1.6 5
R10 1,25 10
R20 1,12 20
R40 1,06 40
JononHUTENLHLIA R&0 3anonHuTs
CamocToATENLHD
R160

Tabnuma 2 OcHOBHBIE Psi/ibl IPEANOYTUTEIBHBIX Yucel (B uHTepBaie oT 1 10 10)

Yonoesos oSoskaueHue pALE N

RS R10 R20 R40

1,00 1,00 1,00 1.00 a

1.06 1

1.18 3
1,25 1,25 1.25 4
1.32 ]

1,40 1.40 =1

1,50 T
1,680 1,80 1,80 1.680 2
1,70 ]

1.80 "

2,00 2,00 2,00 12

212 13

2,24 2.24 14

2,80 2.80 12

[
o
w
o
.
o
[
[=]
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.00 8,00 22

10,00 10,00 10.00 10,00 40

®opma npeacTaBieHus pe3yabTara:
OTtyeT o mpoieIaHHOM padoTe

Kpurtepun ouenku:

«OTINIHOY» - TEOPETHIECKOE COJIEPIKAHHE Kypca OCBOCHO MOJTHOCTHIO, 03 MPoOesIoB, YMEHUS
c(OpMHUPOBAHEI, BCE MPETYCMOTPEHHBIE TPOTPaMMON yIeOHBIE 3a/IaHUS BHITIOTHEHBI, KAYECTBO HX
BBITIOJTHEHUS OIIEHEHO BBICOKO.

«XO0pOoIII0» - TEOPETUIECKOE COACPIKaHUE Kypca OCBOCHO MOJTHOCTHIO, O€3 MPOoOeoB,
HEKOTOpbIe yMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TIOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEp>KaHNe Kypca OCBOEHO YaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIe YMEHUSI pabOThl C OCBOCHHBIM MaTepraioM B
OCHOBHOM C(pOpMHUPOBaAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOTrPAMMON 00yUIeHUST YaeOHBIX
3aJlaHU} BBINOJHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEPKAT OLINOKY.

«HeynoBneTBOpUTENBbHO» - TEOPETHUECKOE COJepkKaHNE Kypca HE OCBOCHO, HEOOXOIUMbIE
yMeHHs He c(pOpMHUPOBaHbI, BHINOJHEHHbIE YUeOHbIE 3a/IJaHUS COJEPKAT rpyOble OIINOKY.
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Tema 3.1 OcHoBBI cepTHPUKANMT

IIpakTnueckas padora Nel0
W3yueHne 3HaKOB COOTBETCTBUS M Ka4eCTBa

Lean padoThi:
HBy‘-II/ITI) BH/IbI 3HAKOB COOTBETCTBUSA HA TOBApax U TpC60BaHI/I$I, MMPEABABIACMBIC K HUM.

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KaueCTBa;

Yn 2 odopMisATh TEXHOJOTHYECKYID M TEXHHYECKYI0 JOKYMEHTAlMI0 B COOTBETCTBHH C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne nMpakTHYecKoii padoThl cl1ocoO6CcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TIlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEpauii TPOU3BOACTBA M pa3padaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allK TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/lOBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpolieccaMu,
0e30MmacHOMY BEJICHUIO padOT NP UX 00CITYKHUBaHHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLUIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIIECHUS;

IIK 1.5 TlpoBomute pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJaJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYA0BAHUS U CUCTEM aBTOMATHUUYECKOTO YIIPABIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (OYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE SKCIUTyaTallUN;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe W TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyAOBaHUS U
MIPUKJIATHOTO MPOTrpaMMHOI0 00ecIiedeHHsI aBTOMAaTHUECKUX CUCTEM YIIpaBJICHMUS,;

I1K 3.1 InarHoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE U CUCTEMbl aBTOMAaTHUECKOTO yIIPaBJICHHUS,

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl perieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucronp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U MHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH ISl BBIIOJIHEHHUS 33]1a4 MPO(ecCHoHaIbHOM e TeNbHOCTH;

OK 09. ITonps3oBaThcs MpodeccnoHalbHON JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHmne:
Y4eOHOo-MeToAnYecKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEICTBA

3aganue:
1.PacuupoBath 3HaKM COOTBETCTBUS

Ilopsinok BbINOTHEHHUS] PA0OTHI

1.3aKOHCTIEKTUPOBATH TEOPETHUECKHUE OCHOBBI

2.CornacHo BapHaHTy paciin@poBaTh 3HAKM COOTBETCTBHUS HAHOCHMBIE Ha YIIaKOBKY TOBapa.
3.Cnenats BBIBOJ
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Xo/1 BbINOJHEHUs padoThI:
1.3aKOHCIIEKTUPOBATh TEOPETUUECKUE OCHOBBI

KparTkue Teopernueckue cBeeHUs

Ceprudukanust — (Gopma oCyIecTBIIEMOro OPraHoM O CePTH(PHUKALNN TTOATBEPIKICHHS
COOTBETCTBUS OOBEKTOB TPEOOBAHUSAM TEXHUUYECKUX PETJIAMEHTOB, [TOJIOKEHUAM CTaHAapTOB, CBOIOB
IIpaBUJI WM YCIOBUSM JOTOBOPOB.

B cucreme ouenku coorBerctBust Coro3a cepTH(HKALNS TPAKTyeTcst 00Jiee Y3KO0, IMOCKOIBKY
00BEKTOM CHCTEMBI BBICTYIACT MPOAYKIIHS, a B KAUeCTBE HOPMBI ITPaBa — TEXHUYECKUE PEriIaMEeHTHI
Coroza.

Ceprugukar COOTBETCTBHSI — JOKYMEHT, YAOCTOBEPSIONINI COOTBETCTBHE OOBEKTa
TpeOOBAHUAM TEXHHUYECKUX PErJIAMEHTOB, ITOJIOKEHHSIM CTaHIAPTOB, CBOJIOB MPABHII M YCIOBHSIM
JIOTOBOPOB.

B onpenenenun, npuseneHHOM B @3 «O TEXHMUECKOM PETYIMPOBAHUN», OTCYTCTBYET IPU3HAK,
OTHOCSIIMM cepTU(PUKAT K JOKYMEHTaM, BbIIaBAEMbIX «TPEThEI CTOPOHOI» — OPraHOM I10
cepTu(dUKaLNU, YTO SBJISETCSI OCHOBHBIM IIPU3HAKOM UMEHHO 3TOTO JIOKYMEHTA.

CepTudukaT cCOOTBETCTBUS TEXHUUECKUM periameHTaMm Coro3a — JOKYMEHT, B KOTOPOM OpraH
0 cepTU(UKALUU YAOCTOBEPSIET COOTBETCTBUE BBIITYCKA€MOM MPOAYKIIUH TPEOOBAHUAM
TEXHUYECKOTO peryiamenTa Coroza.

JlexnapupoBaHue COOTBETCTBUS — (opMa 0053aTeNbHOIO MOITBEPKIEHUSI COOTBETCTBUS
BBIITyCKaeMOH B oOpallleHne NpoayKIIUU TPeOOBaHUSIM TEXHUUECKUX PErJIaMEHTOB.

Jlexmnapaisi 0 COOTBETCTBUU — JAOKYMEHT, YI0CTOBEPSIOIINI COOTBETCTBHE BBIITYCKAEMOM B
oOpallleHre NpOoAYKIUU TPeOOBaHUSIM TEXHUUYECKUX PErJIaMEHTOB .

3HaK COOTBETCTBUS— 00O3HAUEHHUE, clyKallee JUisi HHPOpMUpOBaHUS puodpeTaresneil, B ToMm
quclie HoTpeduTenei, 0 COOTBETCTBUM 00BEKTa cepTU(UKALIUN TPEOOBAHUSAM CUCTEMBI JOOPOBOJIBLHOM
cepTuduKaImm.

[Tockosbky B cOOTBETCTBUU €O CT. 21 D3 100pOBOIBHOE MOATBEPKACHHE COOTBETCTBUS MOKET
OCYILECTBIIATHCS AJISl yCTAHOBJIEHHS COOTBETCTBUSA JOKYMEHTAM I10 CTAHIAPTU3ALMH UM CHCTEMaM
N0OpPOBOJIBHOM cepTU(UKALIMU, MOKHO KOHCTAaTUPOBATh IPUMEHEHHE Ha NIPAKTHKE JBYX BUJIOB 3HAKA
COOTBETCTBHUS:

1) 3HaK COOTBETCTBHUS CUCTEME IOOPOBOJIBHON CEPTH(UKAIINH;

2) 3HaK COOTBETCTBUS HALIMOHAIBHOMY CTaH/APTy KaK JTOKYMEHTY 10 CTaHJapTH3aL1H.

3HaKHU COOTBETCTBHUSI IIPEACTABIECHBI HA pUC. 4.2
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Puc. 4.2. 3HaKn COOTBETCTBUA:
1 — 3HAKH COOTBETCTBHA HALHOHANIBHBIM CTaHAapraM B HanmoHanbHOH cucTeme
A06pOBONBHON cepTHGHKALMHK (@ — 3HAK, HCTOAB3YEMBIH 1 MapKUPOBAHUA
AOKYMEHTOB; 6 — 3HaK, HCONb3yeMbIi A1 MapKUPOBaHHuA npoayKuuu (paboTsl,
ycayru) u (MaK) 3KCIUTyaTallMOHHOM MJIH MHOW JOKYMEHTAalMH, TpuiaraeMoin
K Hel; 8 — 3HaK Kayecrsa);
2 — 3HAKH COOTBETCTBMA B NOAHALMOHANbHBIX CHCTEMAX A06pOBOILHOIMA
cepTHdHKALMK Ha pa3auyHblie 06beKThl (@ — 3HAK COOTBETCTBMA CUCTEMbI
MEeHe/DKMEHTa KayecTBa; 6 — 3Hak «Mapka roga», 8 — 3Hak CJ/IC «Peectp
,'[()()[)()C()H(‘C'I'Hbl.\ IlUC‘l’i!HIILHK()HH):
3 — 3naku coorsercTsua C/C nNpoAyKTOB NUTAHMA A8 BEPYIOUHX JIOACH
(a — 3Hak KOIWEepHOCTH, 6 — 3HaK Xansnn)
Enunblit 3Hak 0Oparienus mpoayKuuu Ha peiHke Coro3a — 00603HaueHue, ciayxaiiee s
nHpopMHupoBaHUs MpuoOpeTaresnei u NoTpeduTene 0 COOTBETCTBUM BhIITyCKaeMOM B 0OpalleHue

MPOAYKIIUU TPEOOBAHUSAM TeXHUYECKUX periiameHToB Coto3a . [To00HbII 3HaK IEHCTBYET B paMKax

EC (puc. 1.3).

Fuc T3 3nanu oOpasyesnn na phavse:
HMMOMATMRIMNN @K COOTRCTCTEND TENEMICCKOMY I’u" HMENTY
o Famuai 2k 00paupesinm Mit paixe rocysapere — siaenon Eapaaniicxoro

CONGA, 8§ — JHAK COOTHETUTHIME ERponefCom AMpesTinan

3Hak oOpallleHus Ha PhIHKE, KaK ¥ 3HAK COOTBETCTBUS (ISl MPOJTYKIIMH ), TO3BOJISIET OTIO3HATH
MIPOIYKIIMIO, POIIEIIIYIO IPOLEAYPY MOATBEPKACHHS COOTBETCTBUL. TakuM oOpa3om, 3a/1a4a STUX
3HAKOB — UJECHTU(PHUIIMPOBATH peaibHbIC €IMHUIBI TPOTYKIIHH, Ha KOTOPbIE PaCIIpOCTPaHsIETCs
NeCTBHE TOKyMEHTA O MOATBEPKACHUU.

TpaHncHanmoHanpHble 3HAKW COOTBETCTBHS — 3HAKW, MOATBEPXKAAIOIINE COOTBETCTBUE
TpeOOBaHUSAM, YCTAaHOBJICHHBIM pPETMOHANBHBIMU CTaHgapTamMu. Tak, B cTpaHax EBpomeiickoro
HSKOHOMMYECKOTO CcooOIecTBa M BXOAAmMX B EBpomeiickyto acconuanui cBOOOJHOM TOPrOBIH
NpUHATH 3HaKK cooTBeTCTBUSL «CENY (yupexnen EBpomelickuM KOMUTETOM MO CTaHIAPTU3AINH) U
«CENELEC» (yupexnen EBpomeiickoii 3IeKTPOTEXHUYECKOW KOMHUCCHEH), MOATBEPKIAIOIIHe
COOTBeTCTBUE TpeboBaHusM eBporeiickux cranaaptoB (EN) Wnu nmoxymentoB (CEN) mo
rapMOHU3ALIMU CTaHIapPTOB.

B crpanax EBpomnelickoro coo0mecTBa B KaueCcTBE €IMHOTO 3HaKa COOTBETCTBUS MPUMEHSETCS
3HaK «CEy», moaTBep)KIaromuii COOTBETCTBUE MPOAYKIUU MPEANHUCAHUSIM €BPOMEHCKUX AUPEKTUB U
JOKYMEHTOB, COJIEp)KAIllMX TEXHUYECKUE XapaKTePUCTUKH MaTepuanoB, OOOPYIOBaHUS WM
TEXHUYECKUX MPOLIECCOB.

MapkupoBka 3HaKoM «CE»  cBuaeTenbCTByeT O BBICOKOM KadyeCTBE MPOAYKIUH |
TpeOOBaTEIHPHOCTH KOMIIAHUI-TIPOU3BOIUTENICH K CBOMCTBaM O€30MAacHOCTH M DKOJOTUYHOCTH CBOEH

IIPOTYKIIUH.
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2.CornacHO BapuaHTy M300pa3uTh 3HAK COOTBETCTBUSA
3.PacmudpoBath 3HAKM COOTBETCTBHSI HAHOCHMEBIE HA YITAKOBKY TOBapa.

@DN & ¢ K

2 3 4 5

V¥ e (€

YKPATHA

4.Cuenartb BBIBOJ O HEOOXOIUMOCTH 3HAKOB COOTBETCTBUS

KoHnTpoJsbHbIe Bonpockl

1.Jly1s1 MapKHpOBaHUS TOJIBKO KAaKOW MPOIYKIUH pa3peliacTcs HCHO0JIb30BATh 3HAKU
COOTBETCTBUSA?

2.KakomMy HOpMaTUBHOMY JOKYMEHTY COOTBETCTBYET IIPOIYKIIMS HA KOTOPYIO HAHECEH 3HaK
COOTBETCTBUSA?

3.Kak pa3nnyaroT 3HaK COOTBETCTBUS B 3aBUCUMOCTH OT cpepbl IPUMEHEHUS?

dopma npeacrasiieHus pe3yJbTara:

Otuer o npoienaHHoOM paboTe

Kpurepun oueHku:

«OTANYHOY - TEOPETHUECKOE COJIEPKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 MpoOeoB, yMEHHS
chopMUpOBaHbI, BCE MPEAYCMOTPEHHbIE TPOTPaMMOi yueOHbI€ 3a/1aHus BBITIOJHEHbI, KAYECTBO MX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«X0pOoII0» - TEOPETHUECKOE COJIepKaHne Kypca OCBOEHO IMOJIHOCTbHIO, 0e3 mpoOenos,
HEKOTOpbIe yMEHHUS cHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUI BHITIOJHEHBI C OIIMOKAMH.

«Y TOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEp>KaHUE Kypca OCBOGHO YAaCTHYHO, HO MPoOesbl HE
HOCST CYILLECTBEHHOTO XapaKTepa, He00X0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepUalIOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIUHCTBO MPEAYCMOTPEHHBIX MPOTPaMMOil 00ydeHus yueOHbIX
3aJlaHU# BBINOJHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLIUOKY.

«HeynoBneTBOpUTENBbHOY» - TEOPETHUECKOE COAEpKAHIE Kypca He OCBOSHO, HEOOXOIUMBbIE
yMeHHUsI He ¢(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YU4EOHbIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 3.1 OcHoBBI cepTHPHKANMHT

IIpakTnuyeckas padora Nell
N3ydeHne BUIOB ¥ IPUMEPOB MAPKUPOBKU MTPOIYKIIMH

Lean padoThi:
W3yuuTh BUIBI MAPKUPOBKH TOBAPOB U TPEOOBAHUS, IPEIBSBIIIEMbIC K HAM.

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPO(PECCUOHAIBHON AEATEIHOCTH JOKYMEHTALIUIO CUCTEM KayecTBa,

Yn 2 odopMisATh TEXHOJOTHYECKYID M TEXHHYECKYI0 JOKYMEHTAlMI0 B COOTBETCTBHH C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne npakTHYecKoii padoThbl cocoOCTBYeT (POPMHUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTeEpaluii TpOU3BOACTBA M pa3pabdaThIBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allK TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTallMk U PEMOHTY 3JIEKTPOHHOTO
o0Opy/lOBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpolieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 00CITYyKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLUIO
3JIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATHUECKOTO yIIPaBJICHHUS;

IIK 1.5 TlpoBomute pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJaJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPaBJIECHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4eTOM CHEeUU(PHUKU TEXHOJIOTUYECKOTO MPOLIecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (OYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE SKCIUTyaTalluu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe W TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyAOBaHUS U
MIPUKIIATHOTO MPOTrpaMMHOT0 00ecriedeH sI aBTOMaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBaTth 31EKTPOHHOE 000PYI0BAaHUE M CUCTEMBI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PY/I0BAaHUA U CUCTEM aBTOMATHYECKOTO YIIPaBJICHHUS,

OK 01. Beibupats criocoOsl perieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIM3a U UHTEPIIPETAIid HHPOPMAIIHH,
1 nH(GOPMALMOHHbBIE TEXHOJIOTUY JIJIs1 BBIMOJHEHUS 3a/1a4 PO ECCHOHATLHON JesITeIbHOCTH;

OK 09. ITonps3oBaThcs MpodeccnoHalbHON JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHmne:
Y4eOHOo-MeToAnYecKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEICTBA

3amanue
1.IIpousBecT OLIEHKY COOTBETCTBHSI MApKUPOBKHU

Ilopsinok BbINOJTHEHHS PadOTHI:

1. W3yuuths TpeGOBaHUs, MperbsBIseMble HOPMAaTUBHOM JIOKYMEHTAIe K MapKUPOBKE
HENPOJOBOJIBCTBEHHBIX U ITPOJOBOIBCTBEHHBIX TOBAPOB.
2. IIpoBecTH OLIEHKY COOTBETCTBUS MapKHUPOBKH
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Xopn paborhr:

1. W3yunth TpeOOBaHUs, NPEAbSIBISIEMbIE HOPMAaTUBHOM JOKYMEHTALME K MAapKHUPOBKE
HEMPO/I0BOJIBCTBEHHBIX U MIPOIOBOJIBCTBEHHBIX TOBAPOB.

Kparkue TeopeTuueckue cBeeHHs

MapkupoBKa Mpo0BOJILCTBEHHBIX TOBAPOB.

MapkupoBKa -- TEKCT, YCIOBHbIE 0003HAYCHHUS WA PUCYHOK, HAHECEHHBIC HA YIAKOBKY M (WJIH)
TOBap, a TaK)Xe APYrvue BCIIOMOTaTelIbHBIE CPEJCTBA, PEIHA3HAYCHHbIC Il WICHTH(QHUKAINN TOBapa
WIA OTIENBHBIX €ro CBOMCTB, JOBENEHHS 10 TMOTpeOuTenss WHPOpManmud 00 W3rOTOBUTENAX
(MCTIOTHUTENAX), KOJTMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTUKAX TOBapa.

OcHoBHBIE (PYHKIIMA MAapKHUPOBKHU -- HH(POPMAITMOHHAS; HISHTU(DUIIUPYIOIIAst; MOTHBAIMOHHAS;
SMOLMOHAIbHAS

MapkupoBKa MPOAYKTOB MUTAHUS JOJDKHA COJIEPKATh OCHOBHBIE CBEIICHHS:

- HAMMEHOBaHUE MPOIYKTa;

- CBeJleHHs 00 N3TOTOBUTEIIE;

* CTaH/IapThl, KOTOPBIM COOTBETCTBYET TOBAP;

* M”HpOpMaIUs 0 cepTUUKaLNN;

* CPOK TOJTHOCTH U CPOK XpaHECHHS;

* OCHOBHBIE TIOTPEOUTEIHCKHUE CBOMCTBA (Macca, 00beM, COCTaB, BKIIOYAs MUIIIEBBIE TOOABKN);

* MIUIEBasi HEHHOCTH (KaJIOPUIHOCTH);

* IIPOTUBOIIOKA3aHUs K TPUMEHEHUIO;

* YCTIOBMISI XpaHEHHS.

MapkupoBKa JJOJDKHA COOTBETCTBOBATH TPEOOBAHUSM CTaHIAPTOB.

TpeGoBanusi K TOProBOM MapKUpOBKE yCTaHaBIWBAIOTCS «lIpaBMiiaMu TPOJaXKH OTIEIBHBIX
TPYII TPOIOBOJIBLCTBEHHBIX TOBAPOBY, a Takke «[IpaBriiaMu pO3SHHYHON TOPTOBIIHY.

O61ue TpeboBaHMs K MapKUPOBKE:

JOCTOBEPHOCTb CBEJCHUN: OHU HE [JOJDKHBI BBOJWTh IIOKymarens B 3a0iyKJIeHHE
OTHOCHTEJIBHO U3TOTOBUTEJS, CTPAHbI IIPOUCXOXKICHHS, KOJIMYECTBA U KaYeCTBA TOBAPA;

JIOCTYIHOCTh: HH(pOpMalMs [0JDKHA OBITh Ha TOCYJapCTBEHHOM SI3bIKE WIIM  S3bIKE
npeobnagaroniell yacTu mnoTpedurteneii; MHPopManms AOJKHA OBITh TIOHITHOM, MCIOJIB3yeMbIe
TEPMHUHBI U OIIPEJENICHHSI HE 0JIKHBI TPEOOBATh MOSICHEHUM U OIIpeIe/IeHUI;

JIOCTaTOYHOCTh MH(pOpMAlMU: MapKUpOBKa HE JOJKHA OBbITh HENOJHOM, HO M W3JIMIIHAA
nH(pOpMalKs MOXKET COJIepKaTh OECII0JIe3HbIE CBEICHHS, HE BbI3bIBAsl MHTEpEca Y IOTPEOUTEIS.

MapkupoBKa JOJDKHA UIMETh YEeTKUI TEKCT, ObITh HAIVIAJHO U KPACOYHO O(OpMIICHA.

MapkupoBKa MOXET BKJIIOYaTh TPH JIEMEHTA: TEKCT, PUCYHOK M YCIIOBHbIE 0003HAu€HHs WU
nHpopmannonuslie 3Haku (M3). DT cocTaBHbIE JIEMEHTHI Pa3InYarOTCs COOTHOLIEHUEM U CTENEHBIO
JOCTYIHOCTH TOBapHOW MH(POPMALIUU, IIMPOTON pacCIpOCTpaHEHHS U Pa3HbIMU (YHKLHUAMU.

Tekcr kak ¢opma nucbMeHHOH wHHpoOpManuu - HauboJiee pPACHPOCTPAHEHHBIH 3JIEMEHT
IIPOU3BO/ICTBEHHON U TOProBOi MapKUpOBOK. J[JIsl HEro XapakTepHa BbICOKasl CTENEHb JOCTYMHOCTH
uHbOpMalUK O TOBape Ui BCeX CyOBEKTOB PHIHOYHBIX OTHOIICHMH. TeKCT MOXET BBIOJHATH BCE
OCHOBHbIE (DYHKIIMM MapKUPOBKH, HO B HAuOOJIbLIEH CTENEHH eMy MpHUCYIIU HH(POpMAIMOHHAS U
UACHTUDULIMPYIOLIAsL.

PucyHox He Bcerja NpHCYTCTBYeT Ha MapKupoBke. B Haubosblueill cremeHu OH HpUCYI
IIPOM3BO/ICTBEHHON MapKUpOBKE, B HAaUMEHbLIEH - TOproBoil. B kauecTBe aneMeHTa MapKHUpPOBKU
PUCYHOK OTJIMYACTCS, KaK IMPaBHJIO, BBICOKOM CTENEHBIO JOCTYIIHOCTH M BBINOJIHAET B OCHOBHOM
SMOLIMOHAIBHYIO U MOTHBALIMOHHYIO (YHKIHHU, peke MH(DOPMAIMOHHYI0 U HIAECHTH(PULIHPYIOIIYIO.
Xot1s ObIBAIOT W UCKJIIOYEHMS, HampuMep, KOorjJa Ha MapKHpPOBKE YHNAKOBKM M BKJIAJbIIIEH B BHUJE
PHUCYHKOB JlaHa WH(pOpMAIM MO HKCIUTyaTalluy WK UCTIOJIb30BaHUIO TOBapa.

Wndpopmanmonnsle 3Haku (M3) - ycinoBHele 0O0O3HAa4YeHMs, IpeJHa3HAuYeHHbIE JUIs
UACHTU(GUKAIMM OTAEIbHBIX MM COBOKYIHBIX XapaKTepHCTUK ToBapa. VH(popMmalmMoHHbIE 3HAKH
XapakTepHbl B OCHOBHOM JUIsI IIPOM3BOJICTBEHHON MapkupoBku. MHorna mupopmanus M3 ObiBaer
JOCTYITHA TOJIBKO MpodeccruoHanaM 1 TpedyeT crieualbHONW pacIn(poBKH .
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TpeyronsHuk u3 Tpex crpenok - «llerns MeGuycay, o3HadaeT, 4yTO MaTepual, U3 KOTOPOTo
HU3rOTOBJICHA YIIAKOBKA, MOXKCT OBITH HepepaGOTaH, HJIIM 4YTO YIAKOBKAa YaCTUYHO WJIM HOJHOCTHIO
H3rOTOBJICHA U3 BTOPUYHOTI'O ChIPbA:

&%
%ad

Pucynoxk 2 «Iletnst Mebuyca»
MapxkupoBka npoaykuuu «He comepxur 'MO» o3HauaeT, 4yTo HMPOAYKIMS IMPOILJIA IPOBEPKY
IIpaBUTENBCTBA MOCKBBI U HE COACPKUT TPAHCTEHOB:

HE
COACPXHT
rMo!

Pucynok 4 Mapkuposka npoaykuuu «He conepxxur I'MO»

3Hak mnepepabaThIBa€MOro IJIaCTHKAa. OTOT 3HAaK CTaBUTCA Ha BCEX BHJAX MOJIMMEPHBIX
ynakoBoK. IlnacTukoBas ymakoBka mojpasfensercs Ha 7 BHJOB IIACTMAcC, JUISl KaXJOro M3 HHUX
CYIIECTBYIOT CBOM LU(POBON CUMBOJI, KOTOPBIM MPOU3BOAUTEIN HAHOCST C LEIbI0 MHPOPMHUPOBAHUS
O THUIIE MaTepHualia, BO3MOXXHOCTSX €ro nepepadoTKH U Ui YIPOILIEHUS MNpOIeaypbl COPTUPOBKHU
nepes OTHPaBKOM MIacTMacChl Ha epepaboTKy U BTOPUUHOE HCIIOJIb30BaHUE:

Pucynoxk 5 3nak nepepabaThiBacMOTO TUTACTHKA

Cpemu 3HaKOB, NMPUMEHSEMBIX Ha TeppuTtopun Poccum, mpumensiercs 3HaK COOTBETCTBHS
Cucremsl 00513aTeTLHON CEPTUPHUKAIIUH 110 YKOJOTHIECKUM TPEOOBAHMSIM:

©,

Pucynok 6 3nak CootBercTBHsi CucTeMbl 00s3aTeIBHONW CEepPTHU(UKAIIUU 110 IKOJOTHYECCKUM
TpeOOBaHUSIM

Nudopmanust o HaTypallbHOCTH TMPOAYKIMH (CBIPhS) OPraHMYECKOro IPOUCXOXKICHUS,
BBIpAlllEHHOW 0e3 MpUMEHEHHs XWMHUKATOB, MPOU3BEIEHHOW Oe3 KpacuTene M HCKYCCTBEHHBIX
MUIIEBBIX 100aBOK, 0TOOpaXKaeTcsl B BU/IE MAPKUPOBKH:

@ é’
R S— AOPRCLULTLRE
S b R ol HIDLOOIDLUE

{

-y

Pucynox 6 MHpopmanus o HaTypalbHOCTH IPOIYKIIMU

OOmue TpeboBaHUS K MPEAOCTABIAEMON MOTpeOUTEN0 HHPOPMAIIMK O TOBAapax 3aKpeIUIEHbl B
cratbe 10 3akona P® «O 3amute npaB norpeduteneit» ot 07.02.1992r. Ne 2300-1. bonee noxpobHas
uHpopmanus 06 00s3aTeIbHOM COCTaBE MAapKUPOBKHU MpeACTaBieHAa B TEXHUUECKUX pEriaMeHTax,
MEXTOCYJapCTBEHHBIX U HAIlMOHAJBbHBIX CTAHIAPTaX Ha OTJEJIbHbBIE BUIbI TOBAPOB.
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TpeboBanus kK MApKUPOBKE Map(ProMepHO-KOCMETHYECKIX TOBapoB periaamenTupytorcs TOCT P
51391-99 «Mznenus mapgromepHo-kocMeruueckue. Mudopmamus gt motpeburtens. OOmue
TpeOOBaHUSD.

TpeboBanust K MapKHUpPOBKE MPOJOBOJILCTBEHHBIX ToBapoB oTpaxkensl B [OCT P 51074-2003
«[Ipoxykrel numessie. Mabopmanus g notpedburens. Oouye TpedoBaHus».

Pe3ynbTaToM BbINOIHEHUS 3a/1aHUS SBJISETCS 3al0JHEHHAst rpada 2 Tadnuubl 1.

2.IlpoBecT OLIEHKY COOTBETCTBHMSI MApKHUPOBKM IPEUIOKEHHBIX 00paslloB  TOBapoB
TpeOOBaHUAM CTaHAAPTA. Pe3yabpTaThl SKCIIEPTH3BI OOPMHUTE B BHIE TAOIHIIHI 1.

PE}S)fI'IhTEITbI OUSHEW COOTESTCTEMA MapEMpOoBEX I:HEIHM EHOBaHME OGPESLLOEI:J

MOCTy (Homep v HazsaHWe cTangapTa)

KoHTDONMpYeMbIi D aKTHYEeCKDe 3HaueHWe AnA obpasLoE
ponipy JHauyeHwa no FOCT

nokasarens 1 2 3 4 5
1 2 3 4 5 6 7
nom#Ha BeiTe NPeNCTABNEHA HA PYCCKOM A3bIKE + + - - +

I'IpaEmanc-c:Tb NpeACTaBNEHUS non#Ha OelTe 0OHOZHAYHO MOHKMMASMOR

MapKMpoOBEN -
PrUP Oom+Ha BhiTe NONHORA

O0MmKHa DbITE YETHOR W NEerke YMTasMon

Coctas MapEUpoBEN.

®dopma npeacTaBieHUs pe3yabTara:
OTtyeT o mpoenaHHoM padoTe

Kpurepun oueHku:

«OTANYHOY - TEOPETHUECKOE COJIEPKAHUE Kypca OCBOCHO MOJIHOCTHIO, 6€3 MpoOeoB, yMEHHUS
chopMUpPOBaHbI, BCE MPEAYCMOTPEHHBIE TPOTPAMMO yueOHbIE 3aJaHHsI BHIIIOJHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0pOoII0» - TEOPETUUECKOE COJIepKaHre Kypca OCBOEHO MOJIHOCTBIO, 6€3 Mpo0esoB,
HEKOTOpbIe yMEHHUS cHOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBIMIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y IOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEpKaHUe Kypca OCBOGHO YAaCTHYHO, HO MPoOesbl He
HOCST CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIEe YMEHUSI pa0OThl C OCBOCHHBIM MaTepraioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIUHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMOii 00ydeHUsT y4eOHbIX
3aJlaHU# BBIOJIHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKAT OLIUOKY.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIepKaHUE Kypca HE OCBOCHO, HEOOXOIUMBbIE
yMeHHUs He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YUYEOHbBIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 3.1 OcHoBBI cepTHPUKANMT

IIpakTnueckas padora Nel2
3arnoyiHeHne cepTU(HUKATa COOTBETCTBUS HA IPOTYKIIHIO

Lean padoThi:

OsnakomiieHue ¢ TpeOOBaHUSMH K (opMme cepTu(uKaTta COOTBETCTBHS M IpPAaBHIAMH €rO
3aM0JIHEHUS

Boinosnus padorty, Bel Oyaere:

ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KaueCTBa;

Yn 2 ohopMiIsATh TEXHOJOTHYECKYID W TEXHHYECKYIO JIOKYMEHTAIMI0O B COOTBETCTBHHU C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne nMpakTHYecKoii padoThl cl1ocoO6CcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TIpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEpalii MpPOU3BOJCTBA W pa3pabaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allK TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/lOBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpolieccaMu,
0e30MmacHOMY BEJICHUIO paboT NP UX 0OCITY’KUBaHHH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILTyaTaLUIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIIECHUS;

IIK 1.5 TlpoBomute pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJaJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBJICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMAaTHYECKOTO
YIPaBJIEHUS B MPOLIECCE SKCIUTyaTalluu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe W TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyAOBaHUS U
MIPUKJIATHOTO MPOTrpaMMHOI0 00ecIiedeHHsI aBTOMAaTHUECKUX CUCTEM YIIpaBJICHMUS,;

I1K 3.1 InarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE U CUCTEMbl aBTOMAaTUYECKOIO YIIPABJICHHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl perieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIM3a U UHTEPIIPETAIid HHPOPMAIIHH,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH ISl BBIIOJIHEHHUS 33]1a4 MPO(ecCHoHaIbHOM e TeNbHOCTH;

OK 09. ITonps3oBaThcs MpodeccnoHalbHOM JOKYMEHTAlMeH Ha TOCYAapCTBEHHOM U MHOCTPAHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHmne:
Y4eOHOo-MeToAnYecKasi JOKYMEHTAIHS, TUIaKTHUYeCKUe CPEICTBA

3amanue
1. 3amonHUTH ONaHK cepTH(HUKATa COOTBETCTBUS

Ilopsinok BbINOJTHEHHS PadOTHI:
1. 3aKoHCIEKTHPOBATh TEOPETUUYECKHUE CBEJICHUS.

2. 3anonaHUTH 6JaHK COOTBETCTBUSA Ha JIH000I MPOIyKT

Xox padoTsl
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1. 3aKOHCIIEKTUPOBATh TEOPETUYECKUE CBEICHUS.

KparTkue Teopernueckue cBeeHUs

Ceprudukanust — 3T0 BHJ ACATEIBHOCTH N0 OIIEHKE COOTBETCTBUA. OIIEHKAa COOTBETCTBUS —
3TO NPAMOE WM KOCBEHHOE OTIPE/IeIeHNE COOIOACHUS TPEOOBAHHM, TPEABIBISIEMBIX K OOBEKTY:

Opranm3zanus W TpoBeleHHE pPadoT Mo 00s3aTenbHO W 10OpPOBOJBHON cepTUdUKauu
OCHOBBIBalOTCSl Ha [IpaBmwiiax MO CepTH(HKAINH, KOTOPHIE PACHPOCTPAHSIOTCS Ha BCE OOBEKTHI
CepTHU(HKANU, KaK POCCHUICKOro, Tak W 3apyOexxkHoro mpoucxoxaeHus. Cormacuo [IpaBumam
cepTHU(HKAIMA TPOBOJUTCS IO CXEMaM, YCTaHOBJICHHBIM CHCTEMaMU CEPTH(HMKALNU OJHOPOIHOMN
MIPOJIYKIIMU UJTU TPYIIIBI YCIIYT.

CxeMbl cepTHQHKAIIMA — 3TO ONPEACICHHAs COBOKYIHOCTHh JEHCTBHH, OQHUIIHMAIHLHO
IIpUHUMaeMasi B KaUyeCTBE JOKa3aTelIbCTBa COOTBETCTBUS MPOAYKIIMHU, paOOThl UM YCIYTU 3a/laHHbIM
TpeboBaHusM. CxXeMbl CepTU(UKANNK TPOJAYKIIUU BKIFOYAOT 10 OCHOBHBIX M 6 JOTOJHUTEIHLHBIX
cxeM. Cxembl cepTUUKAIK paOdOT U YCIYT BKIIOYAIOT 7 CXEM.

OO01uMH KpUTEpUSMHU BbIOOPA CXEMBI CEpTU(UKALMN TPOLYKIIUHU SBIISIOTCS:

1) 06beM npou3BOACTBA:

2) TpeOOBaHUS K Ka4eCTBY:

3) Bun ceptudukanuu (oos13aTenbHas UM 100pOBOJIbHAS):

4) crienuurka NpoIyKINU:

5) HeoOXoAMMBIE 3aTpaThl 3asIBUTEIS.

B kauectBe crmoco0oB J0Ka3aTeNbCTBA COOTBETCTBUS MPOJIYKIMHM 3aJaHHBIM TpeOOBaHUSAM
HCIOJIb3YIOT YEThIpe crocoba:

1) ucnplTanus TUNA!

2) npoBepKy MPOU3BOJICTBA (CUCTEMBI KAYECTBA);

3) UWHCHEKUHWOHHBIH KOHTPOJIb CEPTUGUIMPOBAHHOW MPOAYKIMH (CHUCTEMBl KadecTBa
MIPOU3BO/ICTBA):

4) paccMOTpeHHUE 3asBKU- IeKIapallii O COOTBETCTBUU.

[Topsinok ceprudukanuy MpoayKIUU BKIIOYAET CEMb OCHOBHBIX 3TaIlOB!
[Toxaua 3asBKM Ha CepTUPHUKAIUIO;
PaccmoTpeHue u npuHATHE pelIeHus 1Mo 3asBKeE;
OTt60p, naeHTHUGUKAIMSA 00PA3IOB U UX UCTIBITAHUS:
[IpoBepka nMpou3BOJICTBA;
AHanu3 NoJy4eHHbIX PE3yIbTaTOB, MIPUHSATUE PEIICHUS O BO3MOXXHOCTHU BbIIa4H cepTU(UKATA;
MapkupoBKa MpOIYKIMH, HA KOTOPYIO BBIIAH cepTU(UKAT, 3HAKOM COOTBETCTBHS, IPUHSITHIM
B CHUCTEME;
7. VIHCIIEKIIMOHHBIA KOHTPOJb 32 CepTUMOUIIMPOBAHHON MPOAYKIMEH (€CIu 3TO MPEayCMOTPEHO
CXeMOM cepThu(dUKAIUN).

Opran no ceprudukanuu MOCIE aHadu3a IPOTOKOJA HCIBITAHWN, aHalu3a JOKYMEHTOB O
COOTBETCTBUU TMPOAYKIMU OCYIIECTBISET OICHKY COOTBETCTBUSA MPOIYKLUHU YCTaHOBJICHHBIM
TpeboBaHusAM, OGopMIseT cepTU(UKAT COOTBETCTBUA M perucTpupyer ero. B ceprucdukare
yKa3bIBaIOT BCE JOKYMEHTBI, CIIy>Kallle OCHOBAHUEM ]IS BbIJauu cepTHU(HUKaTa B COOTBETCTBUHU CO
cxeMoit ceptudukanuu. Cpok aelicTBus cepTudukaTa yCTaHABIMBAET OpPraH MO CepTU(UKAINHN C
y4eTOM JeHCTBUS HOPMATUBHOTO JIOKYMEHTa, HO He Oojiee yeM Ha Tpu roja. JlelictBue ceptudukara
Ha MapTUIO TPOAYKIMHU WM Ha KaXJI0€ U3JeNne, HMEIOIIee CPOK CITYKOBI, IOJDKHO PACIPOCTPAHATHCS
Ha CpOK He Ooliee cpoka cinyxObl. B cepTudukaTte cOOTBETCTBUS B JaHHOM clly4yae JaTa OKOHYaHUS
CpOKa JeHCTBUS HE YKa3bIBACTCSI.

Jl1is mproOpeTeHnsl HaBBIKOB MPAaBUILHOTO 3aIllOJIHEHUS cepTU(HKaTa, Ha PUIaraeMoM YHCTOM
Onanke, nuppaMu ykazassl 13 no3unui.

[IpaBuna 3anonHenus 61aHkKa cepTu(dUKaTa COOTBETCTBUS 3aKIIOYAIOTCS B yKa3aHWUU B rpadax
OnaHKa CIeIyIOLIUX CBEACHUI:

A

47



[To3unms 1 - perucTpanOHHBIN HOMEp cepTU(UKATA, OTPAKAIOIINN CTpaH |7 MPOUCXOKICHUS
OPOAYKIMH, OOJIACTh aKKpPEAWTAIlMM OpraHa Mo CepTHU(HKAIMK, BBAABIIETO CEpTUPHUKAT U
MOPSAZKOBBIM HOMEp cepTU(rKaTa, 3aperuCTPUPOBAHHOTO B JAHHOM OPraHe Mo CEepTUHHUKAIHH.

[To3unms 2 - cpok neicTBus cepTUdHKaTa (4UCiIo, MECsI] - apaOCKUMH UppaMu uyepe3 TOUKY,
TOJl - YETBIPHMsI apaOCKUMHK LU (paMu).

[Mo3ummst 3 - pErucTpalMOHHBI HOMEp OpraHa 1O CcepTU(UKAIUKN, €ro HAaUMEHOBaHHE
(mponcHbIMU OYKBaMH), ajpec, TeaedoH, Tenedakce (CTpoUHbIMU OyKBaMu).

[lo3unus 4 - HauMeHOBaHUe, TUI, BUJ, MapKa MPOAYKIUHU C yKazaHUEM pac(acoBKU U €€ Beca,
0003HaueHHEe HOPMATHBHOTO JIOKyMEHTa, HOMEpa KOHTPAaKTa IIOCTAHOBKH, a TIIPH CEPHITHOM
IIPOU3BOJICTBE YKAa3bIBAETCSl «CEPUMHBIM BBIIYCK»; 31€Chb XK€ JaeTcsi CCbUIKA Ha HMeEroleecs
MPUIIOKEHHE 3aITHCHI0 «CM. TIPUIIOKEHUE, OaHK Ne...».

[To3unms 5 - 0o003HaUeHHE HOPMATHBHBIX JOKYMEHTOB, HA COOTBETCTBHE KOTOPBIM NPOBEACHA
cepTuduKanys U cchllIkM Ha Hopmupyemble nokasatenu (no CanlluH, TOCT, 'OCT P).

[Tozumms 6 - KOO MpORyKIUHM (IIECTh pPa3psioB C MpoOeoM TMOocie NEePBBIX ABYX) IO
Ob6mepoccutickoMm | 7 knaccudukaropy npoaykuuu (OKII).

[To3unus 7 - kox npoaykiuu (10 - pa3psianblil) o kinaccupukatopy ToBapHON HOMEHKIATYpbI
BHEIIHEW skoHOMHueckor pestensHocTH (TH BOJl) nmus uMmMmoptupyeMod W SKCIIOPTUPYEMOM
MPOIYKIMU. DTOT KOJ ABJSAETCS (PaKyIbTaTUBHBIM U COOOIIaeTCs 3asiBUTEIIEM.

[To3unus 8 - HaMMEHOBaHHE U aJPEC U3TOTOBUTEIIS.

[To3umus 9 - HauMeHoBaHMEe 3asBUTENIS U JIEpKaTels cepTU(UKaTa U ero aapec.

[To3unus 10- mepeyeHb NOKYMEHTOB, Ha OCHOBAaHMHM KOTOPBIX BBIJAH CEPTHU(UKAT: MPOTOKOI
UCOBITAHUNA, €ro HOMEp W Jara: HauMEHOBaHHE MCHbITATeNIbHOM Jaboparopuu U HOMEp ee
rOCy/IJapCTBEHHOW DPETUCTPALMU: CAHUTAPHO-3MUAEMHOJIOIMUYECKOe 3aKIIOYeHHe, ero HoMep, Jara
BBIJIAYU U CPOK JICHCTBHUSA: HAUMEHOBAHHME OpraHU3allH, BbIJABILIEH 3TO 3aKIIOUEHUE.

[Mozumust 11 - mpu HEOOXOOUMOCTH yKa3aTh CBEIACHHUS ISl UMIIOPTHPYEMOUM TPOIYKIIUU O
TPAHCIIOPTHBIX HAKJIAJHbBIX, 4 €CJIU MPOIYKIUS [TOCTABJSAETCS B YIIAKOBKaX, OTMETUTh B KAKHUX.

[To3unus 12- moanuch, MHUIUAIBL, (paMUIIUS PYKOBOJUTENS OpraHa, BHIJABIIETO cepTU(UKaT.

[To3umms 13 - moanuck, MHULIAATBL, (DaMIIIAST SKCTIEPTa, TPOBOIUBIIIETO CEPTUDUKAIUIO.

[IBeT Omanka cepTuduKaTa COOTBETCTBUS TpPH O00s3aTEIHHON CepPTH(UKAIMKM - >KEITHIN, MPH
T0OPOBOJIBHOM - TOTY0Oi.

2. OxapakTepu30BaTh KaK/Iblif U3 CEMU OCHOBHBIX 3TANlOB MOPSIKA CEPTUDUKALIMH MTPOTYKIIHH.

3. 3anoyHUTH OJaHK COOTBETCTBUS Ha JIFOOOU MPOTYKT

dopma npeacTraBiieHus pe3yJbTara:
OTtyeT o mpoieIaHHOM padoTe

Kpurepun oueHku:

«OTIAMYHOY - TEOPETHUECKOE COJIepKaHUE Kypca OCBOCHO MOJTHOCTHIO, O3 MpoOeyoB, yMEHHUS
chopMUPOBaHbI, BCE MPEAYCMOTPEHHBIE TPOTPAMMOIi yueOHbIE 3aJaHHsI BHIIIOJHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«XO0pOII0Y - TEOPETUUECKOE COJIepKaHre Kypca OCBOEHO MOJHOCTHIO, 6€3 Mpo0eoB,
HEKOTOpbIe YMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrPaMMOil yueOHbIe
3aJIaHus BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TOBJIETBOPHUTENHHO» - TEOPETUUECKOE COJIEp>KaHUE Kypca OCBOGHO YAaCTHYHO, HO MPoOesbl HE
HOCST CYIIIECTBEHHOTO XapaKTepa, He0OX0AUMbIEe YMEHUSI PabOThI C OCBOSHHBIM MaTepraioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOTPaMMOi 00ydeHUsT y4eOHbBIX
3aJJaHU# BBIMOJTHEHO, HEKOTOPBIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IePKaT OINOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJepkKaHUE Kypca HE OCBOCHO, HEOOXOTUMBbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YUeOHbBIE 3aJaHHsI COAEPKAT IPyObIe OITHOKH.
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Tema 3.1 OcHoBBI cepTHPUKANMT

IIpakTnueckas padora Nel3
3arnoJiHeHHe AEKIapalui O COOTBETCTBUH Ha MPOIYKIHIO

Lean padoThi:
OsznakomiieHne ¢ TpeOOBaHUSAMH K (opMe JAeKiIapalii COOTBETCTBHS W TIPaBUJIAMH €€
3aI0JTHEHHS

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

Ya 2 ohopMIsATh TEXHOJOTHYECKYI0 M TEXHHYECKYI0 JIOKYMEHTALlUI0 B COOTBETCTBHM C
NefcTByIONIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinoJsiHeHne MpakTHYecKoii padoThl cl1ocoOCcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpalii TpPOU3BOJCTBA W pa3padbaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0oOpy/noBaHHS M CHCTEM aBTOMATHMUYECKOTO YIPABJICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MmacHOMY BEJICHUIO paboT NP UX 0OCITY’KUBaHHH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPUKIIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

IIK 3.1 InarHoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE U CUCTEMbl aBTOMAaTHYECKOIO YIIPABJICHHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHOM JOKYyMEHTAlMEH Ha TOCYAapCTBEHHOM U MHOCTPAHHOM
SI3bIKAX.

MarepuajbHoe obecriedeHne:
Y4eOHO-MeToAuYecKasi JOKYMEHTAIH, TUIaKTHUYeCKUe CPEICTBA

3amanue
1. 3amonHUTH ONaHK JEKIapaluu O COOTBETCTBUU

Ilopsinok BbINOJTHEHHS PadOTHI:

1. 3aKOHCIIEKTUPOBATh TEOPETUYECKUE CBEICHUS.
2. 3anosHUTh OJaHK JeKJIapaluy O COOTBETCTBUH Ha JIFOO0H MPOIYKT
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Xoa pa6oTsl
1. 3akoHCHEKTHPOBATH TEOPETUUECKHUE CBEACHMUS.

Kparkue TeopeTuueckue cBeeHHs

[IpaBuna opopmiieHHs JeKIapaliy O COOTBETCTBUH

1. Ilpu pnexmapupOBaHUM COOTBETCTBHUSI 3asBHUTENIEM MOJKET OBITh 3apEerHCTPHPOBAHHOE B
COOTBETCTBUH C 3aKOHOJATEIHCTBOM TOCYAapCcTBa —wieHa TaMOKEHHOTO COI03a Ha €ro TEPPUTOPUHU
IOPUINYECKOE JINIO WK (PU3MUECKOE JIMIO B Ka4eCTBE WHAWBHIYAIBHOTO MPEINPUHUMATEINS, JTHOO
SBIISIIOIIEECST W3TOTOBHUTENEM WM TPOJABIOM, JIMOO BBIMOJHSOMEEe (YHKIMH HHOCTPAHHOTO
M3TOTOBUTENS HA OCHOBAHHUH JIOTOBOPA C HUM (J1ajIee —3asiBUTEb).

2. Jlekmapamusi O COOTBETCTBHH TPEOOBAHUSAM TEXHHYECKOTO perjamMeHTa TaMo)XEHHOTO Ccoro3a
(manee — mexmapaiusi 0 COOTBETCTBUH) odopMiIsieTcss Ha aucTax Oenmoit Oymarn dopmara A4 (210 X
297 mm).

3. Bce mons aexymapani 0 COOTBETCTBUH JIOJDKHBI OBITH 3aIIOJHEHBI 32 UCKITIOUEHHEM CITydasi,
MPEYCMOTPEHHOTO MOAMYHKTOM «0» IMyHKTa 4 HACTOSIINX MPABHIL.

Jlexmapaiisi 0 COOTBETCTBUH 3aIIOJTHSAETCS HAa PYCCKOM SI3BIKE C MCIOJB30BAHUEM JJIEKTPOHHBIX
neJaTaromux — ycTpodcTB. Ilpn HEOOXOAMMOCTH HAWMMEHOBAaHWE W3TOTOBHTEINS, €ro  MeCTO
HaX0XJIEHUS, B TOM 4ucie (akTHUeCKUi agpec (KpoMe HauMEHOBAHHS IOCYAapCTBa), U CBEACHUS O
MPOAYKIMH (THII, MapKa, MOJIEIb, APTUKYII IPOAYKIIUH H Jp.) MOTYT OBITh YKa3aHbI C UCIOJIH30BAHUEM
OyKB JJAaTUHCKOTO ayipaBUTA.

OO0opoTHAsE CTOpOHA NEKJIAPAIMd O COOTBETCTBHUHM MOXKET 3allOJIHATHCS Ha SI3bIKE OJHOTO W3
rOCyJIapCcTB — WICHOB TaMOXXEHHOTO COI03a B TOPSJIKE, MPETYCMOTPEHHOM HACTOSIITUMH TPaBUIAMH.
BHecenne cBenieHWH, HE TIPEAYCMOTPEHHBIX HACTOSIIUMHE TPABUIIAMH, a TaK)KE COKpAIICHUE CIIOB U
T000€ MCIIPaBIIEHUE TEKCTA HE IOTTYCKAIOTCA.

4. B npexnmapand O COOTBETCTBUM YKa3bIBAlOTCS (Ha JEKJIapaldyd O COOTBETCTBUHM HyMeEpalus
MOJIe OTCYTCTBYET):

a) B moJie (1) — moyiTHOe HAMMEHOBAHUE 3asBUTENIS, CBEJCHUSI O TOCYIAPCTBEHHON PETHCTpalliy
IOPUAMYECKOTO JIMLA WM (GU3NYECKOTO JIMIA, 3apETUCTPUPOBAHHOIO B KAueCTBE MHIWBUYaTbHOTO
MpeapUHUMATENS, MECTO HAaXOXKICHHsI, B TOM uucie (aKTHYECKUH afpec A IOpUIUYECKOro JIMIa
WM MECTO JKUTENbCTBA A (PU3NUECKOro JIUIA, 3aPETUCTPUPOBAHHOTO B KaYeCTBE MHAMBUAYAIbHOTO
MpeanpuHUMATENs, a Takxke TenedoH, Gakc, aapec AEKTPOHHON MOYTHI;

0) B moJsie (2) — MOMHKHOCTh, (paMUJIHsl, UM, OTYECTBO PYKOBOJIUTENSI OpraHU3alNN-3assBUTEIIS,
KOTOPBIM MPUHUMAET ACKJIapaluio 0 coOTBeTCTBHH. Eciu 3asButenem spisgercs (GU3MUECKOE JUIIO,
3aperucTpUPOBAaHHOEC B KAueCTBE HMHJAWBHUIYAIbHOTO MpEANpUHUMATENA, JaHHOE TMoje He
3aroJHsIeTCS;

B) B mose (3) — cBeaeHHS O MPOAYKIMH, B OTHOIIEHHWU KOTOpPOIl MpUHATA [eKIapanus o
COOTBETCTBUH, BKIIIOYAS:

® [10JIHO€ HAUMEHOBAaHHE MPOIYKIIHH;

® CBEACHUSA O MPOAYKIMH, OOecrneyuBaolue ee HIACHTHUPUKAIMIO (TUI, Mapka, MOJEIb,
apTUKYN U Jp.);

® [I0JJHO€ HaWMEHOBaHWE W3rOTOBUTENSA, BKIIOUAs MECTO HaxXOXACHHUS, B TOM YHCIE
(bakTuyeckuil agpec i IOPUAUYECKOTO JIMIA U ero (UIMaioB, KOTOPHIE MPOU3BOISAT MPOIYKIIHIO,
WM MECTO JKUTENbCTBA sl (PU3NUECKOTo JIUIA, 3aPETUCTPUPOBAHHOTO B KaYECTBE MHAMBUAYAILHOTO
MpepUHIMATETIS;

® HAaUMEHOBAaHME M PEKBU3UTHI JOKYMEHTa (IOKYMEHTOB), B COOTBETCTBHH C KOTOPBIM
M3TrOTOBJIEHA MPOAYKIHUs (TEXHUYECKUN perJaMeHT, CTaHIapT, CTaHAapT OpraHHU3alllH, TEXHHYECKHe
ycnoBus (MpU HATMYMH ) WM UHOM HOPMATHUBHBIN TOKYMEHT);

® koA (KoAbl) TMPOAYKIMU B COOTBETCTBMM ¢ eauHOM ToBapHOW HOMEHKIATYypoOil
BHEIIHEIKOHOMHUUYECKON JIeITeNbHOCTH TaM0XKEHHOTO CO03a;

® HauMEHOBaHHE OOBEKTa NEKIApUPOBAHUS (CEPUIHBIA BBIMYCK, MApTUS WIH EAUHUYHOE
uznenue). B ciydae cepuitHOro BhINMycka MPOAYKIIMM BHOCUTCS 3allUCh «CEPUUHBINA BBIMYCK». J[ms
MapTUHU TPOIYKIUUA YKA3bIBAETCS pa3Mep MapTUH, Ul €IUHUYHOTO M3AENUsS — 3aBOJCKOH HOMEp
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m3nenus.  Jlas  mapTMM  OpOAYKIMH W €AMHUYHOTO  WM3JENUS  TNPHUBOJIATCA  PEKBU3UTHI
TOBAPOCOTPOBOAUTEIBHON JOKYMEHTAIIHH;

r) B mnoyie (4) — HaMMEHOBAHHE TEXHUYECKOTO (TEXHUYECKUX) periiaMeHta (perjaMeHTOB)
TaM0>KeHHOT'0 CO103a;

n) B mosne (5) — cBeneHUs O JOKYMEHTaX, MOATBEPXKIAIOLIUX COOTBETCTBUE MPOIYKIIMU
TpeOOBaHMUAM TEXHHUYECKOTO periiaMeHTa TaMOXEHHOro cOio3a (IPOTOKOJIBI  HMCCIIEOBAHUI
(ucripITaHW) WM W3MEPEHUH C yKa3aHWEeM HOMepa, JaThl, HAaWMEHOBAHHS HCIIBITATeIbHON
nabopaTtopun (IIEHTPa), PETUCTPAIIIOHHOTO HOMEpa aTTecTaTa aKKpEIUTAUU U CPOKa ero JeHCTBUS;
Ipyrue JTOKYMEHTHI, IpEICTaBICHHBbIC 3asBUTEIEM B KadeCTBE JOKa3aTeNbCTBA COOTBETCTBUS
TpeOOBAHUSAM TEXHHUYECKOTO peryiaMeHTa TaM0oKeHHOTO CO03a);

e) B noje (6) — yciaoBUS M CPOK XpaHEHHUS NPOAYKLHUHU, CPOK CIyXKObl (TOAHOCTH) U IpH
HE00X0IMMOCTH MHAs MHPOPMALUS, HACHTUOUIUPYIOIIAst PO TYKIHUIO;

k) B nosie (7) — gara mpekpaiieHus IeHCTBUS JeKJapallid O COOTBETCTBHU (YMCIO — JIBYMS
apabckumu nudpamu, Mecsl — IByMsl apabCKUMU UPpaMu, ToJ] — YeThIpbMsl apaOCKuMHU Ludpamu);

3) B oJje (8) — meuyars 3asBUTENs (11 (PU3MUECKOTO JIUIIA, 3aPETUCTPUPOBAHHOTO B KayeCTBE
WHWBHIYAIBHOTO TIPEANPUHUMATENS,, — IPH €€ HAJIWYHMK), TOANWCh, WHUIUAIB W (haMumms
PYKOBOJUTEISI OpraHU3alMHU-3assBUTENS (7151 (PU3MUYECKOTO JIMIA, 3aperHCTPUPOBAHHOTO B KauyeCTBE
WH/IMBHYAIBHOTO TIPEANPUHUMATENS, — MHANUAIEI ¥ dammius). Mcnons3oBanne (HhakCUMUIIE BMECTO
MTOJIITUCH HE JIOTTYCKAeTCs;

1) B noJje (9) — perucTpallMoOHHbI HOMEP JIEKJIapallii O COOTBETCTBUHU, KOTOPBIN opMupyercs
B COOTBETCTBHHM C 3aKOHOJATEIBCTBOM TOCYIapCTB —4WIEHOB TaMOXEHHOTO COI03a C yKa3aHWEM
ab0pesuarypsl TC — TamoxeHHbIH coro3 1 koja rocyaapctBa: BY — benapycs, KZ — Kazaxcran, RU —
Poccus;

K) B nosie (10) — naTa peructpanuu AeKjIapaluyd O COOTBETCTBUHM B ENMHOM peecTpe BbIIaHHBIX
CepTHU(HKATOB COOTBETCTBHUS U 3apPETUCTPHUPOBAHHBIX JIEKIAPAIHA O COOTBETCTBUH, O(POPMIICHHBIX IO
equHOM (opme (YuMCiIo — nMByMsi apaOCKUMH IrdpaMu, Mecsll — AByMs apaOCKuMU mudpamu, To1 —
YETBIPbMSI apaOCKUMH [UBpamMu).

5. Ilpu 3HaunTeNNPHOM 00BbeMe MH(pOpManHs, yKa3siBaeMas B 1oyisix (3), (5) u (6), MoxkeT ObITh
MpUBECHA B MPUJIOKEHUH, KOTOPOE SBIISETCS HEOThEMJIEMON YacThiO JEKJIapallii O COOTBETCTBUHU.
Kaxxaplif TUCT mpuiioKeHus: JOJbKeH ObITh MPOHYMEPOBAH M COJEpP)KaTh PETMCTPALMOHHBIA HOMEp
JeKJIapali O COOTBETCTBMHU, MeYaTh 3asBUTEN (11 (PU3UUECKOro JIHMIA, 3apETHCTPUPOBAHHOTO B
KayeCTBE MHAWBUIYaJIbHOTO MPEANPUHUMATENS, — IPU €€ HAIMYUH), IOAMKUCh, MHUITHAIIBI U (aMUIIUIO
PYKOBOJIUTEINS OpraHu3aluu-3asBUTeNs (Ui (U3MUECKOTO JIMIA, 3aPETUCTPUPOBAHHOTO B KAaueCTBE
WHIUBUAYAIBHOTO NpEeINpUHUMATENS, — MHUIMAIB U damunus). B gexnapanuu o COOTBETCTBUU
MIPUBOJIUTCS CChIJIKA HA MPUJIOKEHUE C YKa3aHHEM KOJIMYECTBa JHUCTOB.

6. Komuu 3apeructpupoBaHHONW JEKIapalldd O COOTBETCTBMM IPH HEOOXOAUMOCTH
W3rOTABJIMBAIOTCS JIUIIOM, IPUHSBIIUM JEKJIapallio O COOTBETCTBUH, Ha Oenoil Oymare opmarta A4
(210 x 297 ™M), 3aBepAOTCA €ro TMOAMUChI0O M TMedaTblo (s (HU3UYECKOTO  JIHIIa,
3aperucTPUPOBAHHOTO B KAU€CTBE MHAUBHIYaIbHOTO MPEANPUHUMATENS, — IPU €€ HATTUUHH).

2. 3anoaHUThH OJIaHK JIeKIapaliu O COOTBETCTBUU Ha JHOO0N MPOIYKT

51



T T A R S T N N R T S T R T T S NS T

TAMOXEHHBIN COI03
EAC JIEKJIAPALIUA O COOTBETCTBUHA

3asiBUTENb (1)
B JIMLIE (2)
3asBJISET, UTO (3)
COOTBETCTBYET TPEOOBAHUAM (4)
Jlexknapauus 0 COOTBETCTBUU NPHUHSITA HA OCHOBAHUU (5)
JlononuurensHas uHpopmanus (6)
Jlexnapatust 0 COOTBETCTBUM ACHCTBUTEINILHA C AThl PETUCTPALMU 110
BKJIIOUUTEILHO (7)

{TTOATIICE) (AHIHATE] 0 (aMILTHA PYKOBOAHTEIH OpPrani3allini-3anBn e/ TH (PH3NIeCKOro (8)

JINIA, 3apernCTPHPOBAHHOIO B Ka49E€CTBE HHAHBHAYAIIBHOIO npe:lnpnﬂmmem)

CBezieHUs O perucTpaLuy JIeKIapauuu 0 COOTBETCTBHM:
PerucTpaunoHHbiii HOMEP JA€KJIapaunu O COOTBETCTBUM:

TC Ne 9)

JlaTa perucrpauuu aekjiapauuu 0 COOTBETCTBUH (10)

®dopma npeacTaBiIeHus pe3yabTara:
OTtyeT o mpoaenaHHoO# paboTe

Kpurepun oueHku:

«OTANYHOY - TEOPETHUECKOE COJIEPKAHUE Kypca OCBOEHO MOJIHOCTHIO, 6€3 MpoOeIoB, yMEHHUS
chopMHUPOBaHbI, BCE MIPETYCMOTPEHHBIE MPOTPAMMO yueOHbIE 3aJJaHHsI BHIIIOJIHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«X0pOII0» - TEOPETUUECKOE COJIepKaHNe Kypca OCBOEHO IMOJIHOCTHIO, 0e3 MpoOenos,
HEKOTOpbIe yMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJIaHus BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TIOBJIETBOPUTENHHO» - TEOPETUUYECKOE COJIEp’KaHNEe Kypca OCBOCHO YaCTUYHO, HO TIPOOEIBI He
HOCST CYIIIECTBEHHOTO XapaKTepa, HE00X0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTEpUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIUHCTBO MPEAYCMOTPEHHBIX MPOTpaMMOi 00y4YeHHs y4eOHbIX
3aJlaHU# BBIOJIHEHO, HEKOTOPBIEC U3 BBITIOJHEHHBIX 33/IaHUi COJIePKAT OMIHOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COACpKAHIE Kypca He OCBOSHO, HEOOXOIUMBbIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YUEOHbBIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 3.1 OcHoBBI cepTHPUKANMT

IIpakTnueckas padora Nel4
OmnpeneneHne COOTBETCTBUS MITPUX-KOa TPEOOBaHUAM MeXayHapoaHoro crangapta EAN

Lean padoThi:

1) 03HAKOMUTBCS ¢ aBTOMATHYECKOH HIICHTH(DUKAILIMEH TOBApOB HA OCHOBE MITPUXOBHIX KOJIOB;

2) NpUBUTH YMEHHS M HABBIKM CAMOCTOSITENIFHON pabOThl ¢ Yy4eOHMKOM U JIOTIOJIHUTEIHHOU
JINTEPATYPOH.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALINIO CUCTEM KauecTBa;

Ya 2 o¢hopMIsTh TEXHOJOTHYECKYI0 M TEXHHYECKYIO JIOKYMEHTAllUI0 B COOTBETCTBUU C
NefcTByIOLIel HOpMaTUBHOM 0a30ii;

Y1 4 npuMmeHsTh TpeOOBaHUS HOPMATUBHBIX JTOKYMEHTOB K OCHOBHBIM BHJaM HPOIYKIUHU (YCIIYT)
U IIPOLIECCOB;

BroinoJsiHeHne nMpakTH4ecKoii padoThl c1oco6cTBYeT (POPMUPOBAHUIO:

IIK 1.1 TlpoBomuTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOW3BOACTBA M pa3pabdaThIBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allK [TPOU3BOJICTBEHHBIX MPOIIECCOB;

IIK 1.3 Pa3paGaTeiBaTh TEXHUUYECKYIO JOKYMEHTAIMIO TIO SKCILTyaTallii U PEMOHTY AJIEKTPOHHOTO
o0Opy/nOBaHUS M CHCTEM aBTOMATHMUYECKOTO YIPABICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 00CITYyKHBAHUH;

[IK 1.4 IlnanupoBaTh HpEeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH ONBITHYIO SKCILUIyaTalHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPaBJIECHUS;

IIK 1.5 TIpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAAKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMaTUYECKOTO YIIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh SJIEKTPOHHOE OOOPYIOBAaHME M CHCTEMBbI aBTOMATHYECKOTO YIPABICHUS C
Y4eTOM CHEeUU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (YHKIMOHMPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE SKCIUTyaTalluu;

IIK 2.3 TIpoBoauTh periiaMeHTHbIC W MPO(UIAKTHYECKHE PaOdOThl, HACTPOWKY OOOpYIOBaHUS M
MIPUKJIATHOTO MPOTrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYIO WIPOBEPKY, MNPOMOUIAKTHUYECKHI OCMOTP M PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupath criocoObl pemieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpeMEHHBIE CPEJCTBA MMOMCKA, aHAIN3a U MHTEepIpeTaluu nH(o pManuy,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl BBIIIOJIHEHUS 33/]1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITons3oBaThcs MpodeccnoHalbHON JOKYyMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajibHOe o0ecniedeHue:
VY4eOHO-MeToInYecKast JOKYMEHTAIHS, TUIaKTHIeCKUE CPECTBa

3aganue:
1.IIpousBecTy OLIEHKY MOJJIMHHOCTH TOBapa

Ilopsinok BbIMOTHEHUSI PA0OTHI

1 HBy‘{I/ITI) OCHOBHBIE CIIOCOOBI KOAUPOBAHUA I/IH(I)OpMaI_II/II/I, HAa3bIBACMBIC IITPUX—KOJOBBIMU
KOJUPOBKaMH UJIM CUMBOJIMKAMMU.
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2 IIpoBecTH pacmppOBKY MITPHUXOBBIX KOJOB M BEIYHUCICHUE KOHTPOJIBHOTO YHCIIA.

3 OTBETUTH Ha BOIIPOCHI

4 CpenaTth BBIBOJIL.

Xox paboTsl

1 U3yuuTh OCHOBHBIE CIOCOOBI KOAUPOBAHUS HH(OPMAIMH, Ha3bIBAEMbIE IITPUX—KOJOBBIMH
KOJUPOBKAMM WUJIM CUMBOJIMKAMHU.

KpaTkue Teopernueckue cBeeHHs:

TpuxoBoil KOA — 3TO MOCIEAOBATENbHOCTh HYEPHBIX M OEJIBIX IO0JIOC, IMPEACTaBISIOLIas
HEKOTOPYIO HH(OpMAIUIO B BUAE, YIOOHOM JJIsl CYUNTHIBAHUS TEXHUUECKUMHU CPEICTBAMHU.

Wudopmanms, conepxamasics B KojJe, MOXKET ObITh HaledyaTaHa B YATAEMOM BHUJE IOJI KOJOM
(pactmdposka). IlITpuxoBble KOABI HCIOJB3YIOTCS B TOPrOBIIC, CKIQJCKOM ydere, OMOIMOTCUHOM
7ie7ie, OXpaHHBIX CHUCTEMax, MOYTOBOM Jejie, COOpOYHOM IPOM3BOJCTBE, 00pabOTKa TOKYMEHTOB. B
MHUPOBOM TPAKTHKE TOPTOBJIM NPUHATO HCIOJIb30BAaHUE IITPUX—KOJAOB cuUMBOJMKA EAN s
MapKUpPOBKH TOBApPOB. B COOTBETCTBUHU € MPHUHSATHIM MOPSAIKOM, IPOU3BOAUTENL TOBapa HAHOCHUT Ha
HEro IITPUXOBOM KOJ, (OpPMHpPYEMBbINl C HCHOJb30BAaHHWEM JAaHHBIX O CTpaHE MECTOHAXOXKJIEHUS
MPOU3BOJUTENST U Koja mnpousBoautens. Koa mnpousBoauTens MNPUCBAUBAETCS PETrHOHATbHBIM
oTHeNeHueM MexayHaponHoil opranuzauuu EAN International. Takolf mopsimok perucTpanuu
MO3BOJISIET UCKITIOYUTH BO3MOXKHOCTD HOSIBIIEHUS ABYX Pa3IMYHBIX TOBAPOB C OJIMHAKOBBIMH KOJaMHU.

CyliecTBYIOT pa3iuyHble CHOCOOBI KOAUPOBaHUS HMHGPOpPMAIMH, Ha3bIBa€Mble MITPUX—
KOJIOBBIMU KOJIMPOBKaMHU WJIM CHUMBOJHMKaMu. Pa3nuuaioT JMHEHHbIE U JIByXMEpHbIE CHMBOJIUKU
HITPUX—KOJIOB.

JluneiiHpIMU (OOBIYHBIMU) B OTJIMYME OT JBYXMEPHBIX HA3bIBAIOTCS HITPUX—KOJIbI, YATAEMbIE B
OJIHOM HarpaBjeHUH (10 ropu3oHTaNIN). JIuHEiHbIE CUMBOJIMKH MO3BOJISIOT KOJAUPOBATH HEOOJBIION
o0vemM uHpopmarun (10 20-30 cuMBOJIOB — 00BIYHO ITU(P) C TOMOIIbIO HECTOKHBIX IITPUX—KOJIOB,
YUTAaeMbIX HEZJOpOruMu ckaHepamu. [Ipumep kona ykasaH Ha pucyHke 1.

4d"3 20024 7 0001E
Pucynox 1 — JIunelHbIA IITPUX—KOL

=

JIByXMEpHBIMU Ha3bIBAIOTCS CUMBOJIMKU, Pa3pabOTaHHbIE ISl KOJUPOBAHUA OOJBIIOrO oObeMa
uHpopmauuu (A0 HECKOJbKUX CTpPaHUI] TeKcTa). JIByXMEpHBbII KOJ CUUTHIBAECTCA MPH MOMOIIU
CHEIHAILHOTO CKaHepa JIBYXMEPHBIX KOJIOB U MO3BOJISIET OBICTPO U 0€301IMO0YHO BBOJAUTH OOJIBILONMN
0o0vem nHpopmaruu. PacimmdpoBka Takoro Koja MpoBOJUTCS B IBYX U3MEPEHUsX (110 TOPU3OHTAIN U
o Beptukanu). [Ipumep koaa ykazaHn Ha pUCyHKe 2.

Pucynok 2 — JIByXMepHBIN IITPUX—KOJ

HITpuxoBoil KOJ MOXHO HAHOCHTh HPU MPOMU3BOJICTBE YIMAKOBKHM (TUHOrpa)CKUM CIIOCOOOM)
WJIM UCTIONIB30BaTh CAMOKJIESIIUECS STUKETKU, KOTOPBIE N1€YaTA0TCA ¢ UCIOJIb30BAHUEM CIIEIIMAIBHBIX
MIPUHTEPOB.

JUis  CUMTBIBaHUS IUTPUX—KOJOB HCIOJIB3YIOTCS —CIEIHMalbHble NPUOOpPBI, Ha3bIBa€MbIe
CKaHEPAMH IITPUXOBBIX KOJOB. CKaHEP 3aCBEUMBAET LITPUX—KOJ CBOMM OCBETUTEIEM U CUUTHIBAET
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IIOJIyUEHHYI0 KapTUHKY. [lociie 3Toro oH onpezenseTr HaIMYUE Ha KapTUHKE YEPHBIX M0JIOC HITPUX—
koxa. Ecim B ckaHepe HET BCTPOEHHOTO Aekojiepa (ONOK pacmm(poBKU IITPUX—KOJA), TO CKaHEP
nepeaaeT B MPUEMHOE YCTPOICTBO CEPHIO CHUTHAJIOB, COOTBETCTBYIOIIUX INWPHHE YEPHBIX M OEIBIX
noJsioc. PacmmgpoBka mTpUX—KoJa TOJKHA BBIMOJHATHCS MPUEMHBIM YCTPOWCTBOM WJIM BHEIIHUM
nexkojgepoM. Ecnu ckaHep OCHAIIEH BHYTPEHHHM JEKOJEPOM, TO 3TOT AEKOJep paciupoBbIBAET
HITPUX—KOJ U IepelaeT HUH(OpMalMIO B IPUEMHOE YCTPOMCTBO (KOMIBIOTEpP, KACCOBBIN ammapar u
T.J.) B COOTBETCTBHH C CUTHaJaMU UHTEpderica, OIpeaeIsieMOro MOEIbIO CKaHepa.

PacmmppoBka mrpux—kona. C MOMOIIBI0 IITPUXOBOTO KojAa 3amm@poBaHa HHPOpMALUs O
HEKOTOpBhIX Haubosee CyLIECTBEHHBIX MapameTpax mnpoaykuuu. Haubonee pacnpocTpaHeHbl
amepukaHckuil YHuBepcanbHblil ToBapHbIi ko4 UPC u EBponelickas cuctema konupoBanus EAN.

Hau6onee pacnpocrpanenst EAN/UCC ToBapubie HoMmepa EAN-13, EAN-8, UPC-A, UPC-E u
14—pazpsanbiit ko TpaHcnopTHol ymakoBku ITF—14. Tak ke cymectByer 128 paspsiaHasi cuctema
UCC/EAN-128. CornacHO TOW WJIM WHOHW CHUCTEME, KaXJIOMYy BHIY H3JCNUsl TPUCBAUBACTCS CBOM
HOMep, cocTosiuii yarie Bcero u3 13 mudp (EAN-13).

BosbsMmewm, k npumepy, nudponoii koa: 4820024700016.

[lepBrie nBe 1udpsl (482) 03HAYAIOT CTpaHy MPOUCXOXKAECHUS (M3TOTOBUTENS WM NPOJABIA)
MPOJIYKTa, CIEAYIONINe 4 WIW 5 B 3aBUCUMOCTH OT UIMHBI Kojaa ctpanbl (0024) — mpeanpusitre—
U3roTOBUTEND, elle MATh (70001) — HaumMeHoBaHME TOBapa, €ro MOTPeOUTENbCKUE CBONCTBA, Pa3MeEpPHI,
Maccy, user. [locnemnsii mudpa (6) KOHTpOIBHAS, MCMOJb3yeMas I MPOBEPKHA NPABUIBHOCTH
CUMTBIBaHUS LITPUXOB CKaHepoM. 13—paspsanbiii kog EAN npencraBiieH Ha pUCyHKe 3.

J 1000 3yFal2l1l 20585 =

| 11 ] L ]
| | T T
4 g

1 — Kona crpansr; 2 — Kon m3rotosurens; 3 — Kox ToBapa; 4 — KontpoabsHas udpa; 5 — 3Hak
TOBapa, U3rOTOBJIEHHOT'O 10 JINLEH3UH
Pucynok 3 — 13—paspsaubiii kogq EAN

2 [IpoBecTH paclIM(ppOBKY IITPUXOBBIX KOJAOB M BHIYUCIEHNE KOHTPOJIBHOTO YHCIIA.

[IpuMep BBIUMCIIEHUS KOHTPOJIBHOW LU(PHI Ui ONpeesieHUs MOUIMHHOCTU TOBapa, ITPUX—
KOJ KOTOPOI'O YKa3aH Ha pUCyHKe 1:

1. Cinoxuthb UpPHI, CTOSIIME HA YETHBIX MecTax: 8+0+2+7+0+1=18

2. [lonyueHnyro cyMMy YMHOKUTD Ha 3: 18x3=54

3. Cnoxute wuudpsl, CTOALIME HA HEYETHBIX MecTaX, 0e3 KOHTPOJbHOH wLUPBI:
4+2+04+4+0+0=10

4.CnoxxuTh yucia, yKkazaHHble B MyHKTax 2 1 3: 54+10=64 5. OTOpocuTh NECATKH: MOJyduM 4 6.

5. W3 10 BbIuecTs noiaydeHHoe B myHkre 5: 10—-4=6

Ecnu nonmydyenHas nocie pacyera nudpa He COBNAAAET ¢ KOHTPOJIBbHOM 1M(pol B IITPUX—KOJIE,
9TO 3HAYUT, YTO TOBAp MPOU3BEAECH HE3aKOHHO. [ KOJa CTpaHbI—M3TOTOBUTENS OTBOAMUTCA ABa WU
TP 3HAKa, a JUIs KOJia MPEANPUITUS — YEThIPE WIIH MATh.

ToBapsl, uMerole OOJbIINE pa3Mepbl, MOTYT MUMETh KOPOTKMHA KOJ, COCTOSIIUI M3 BOCBMH
mupp — EAN-8. Kon EAN-8 mnpennasHaueH Uit HEOOJBIIMX YINAKOBOK, Ha KOTOPBIX HENb3s
pasmecTuth Oosee anuHHBIN Kojx. EAN-8 cocroutT w3 Koia cTpaHbl, KOJAa H3TOTOBUTENS U
KOHTPOJIBHOTO YKcIIa (MHOTJa BMECTO KO/1a U3rOTOBUTENS — PETUCTPALIMOHHBIN HOMEp MPOJIYKTa).
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Kak mpaBuio, xon crpansl mpucBamBaerca MexayHaponHoi accommanueit EAN. O6patuts
BHUMaHHE NOTpeOUTENIeH HE0OX0IMMO Ha TO, YTO KOJI CTPAaHbl HUKOT/1a HE COCTOUT M3 OAHOM HU(PHIL.

WNHorna xo/1, HAHECEHHBIN HAa 3TUKETKY, HE COOTBETCTBYET CTPAHE M3TOTOBUTEINIO 3asBJICHHON Ha
yIaKOBKe, TYT MPUYUH MOKET ObITh HECKOJIbKO. [lepBast: ¢pupma Obliia 3aperucTpupoBaHa U NOTydusa
KOJI HE B CBOEH CTpaHe, a B TOW, KyJa HalpaBJICH OCHOBHOM 3KCHOPT €€ NpoayKuuu. Bropas: ToBap
ObUT M3TOTOBJICH Ha JOYEPHEM MpPEINpUATHH. TpeThs: BO3MOXKHO, TOBap OBLI M3TOTOBJIEH B OJHOU
CTpaHe, HO TO JIMIEH3UU (HUPMBI U3 APYroi cTpaHsl. YeTBepTas — KOTIa yIpEAUTEIAMU TPEAIPUITHSL
CTaHOBSTCS HECKOJIBKO (PUPM M3 Pa3INIHBIX TOCYAAPCTB.

3 OTBeTUTH Ha BOIIPOCHI, XapaKTEPU3YIOIINE Ha3HAYEHHE, CIIOCOObI U MpaBUjla HAHECEHUS
LITPUXOBBIX KOJIOB.

4 Cpenatb BBIBOJ.

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3akoHCIIEKTHPOBATh TEOPETUUECKHE OCHOBBI.

2. Ilpoananu3upoBaTh NPaBIWILHOCTD U MOJHOTY MH(POPMALIMK, YKa3aHHON Ha IITPUXOBOM—
KOJI€ TPOJIyKTa.

3. [IpoBectu pacmmppoBKy ITPUXOBBIX KOJOB U BBIUYMCIEHHE KOHTPOJIBHOTO YHCIIA.

4. OTBeTUTH HA BOMPOCHI, XapaKTEPHU3YIOIIME Ha3HAUCHUE, CTTIOCOOBI U MIPABHJIa HAHECEHHS
HITPUXOBBIX KOJIOB.

®dopma npeacTaBiIeHus pe3yabTara:
OTtyeT o mpoieaHHOM padoTe

Kpurtepun ouenku:

«OTINYHO» - TEOPETUUECKOE COJIEPHKAHNE Kypca OCBOEHO MOJHOCThIO, 0€3 Mpo0esioB, yMEHUs
c(opMHPOBaHBI, BCE MPELYCMOTPEHHBIE TPOrpaMMOil yueOHbIE 3a1aHUS BBIIIOJHEHBI, KAYECTBO UX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.

«X0po1110» - TEOPETUYECKOE COAEPIKaHUE Kypca OCBOEHO MOJIHOCThIO, 0€3 po0eoBs,
HEKOTOPbIE yMEHUs c(POPMHUPOBAHBI HEAOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOrPaMMOii yueOHbIe
3aJJaHHs BBITIOJIHEHBI, HEKOTOPbIE BUJIbI 3aJaHUH BBIIIOJHEHBI C OLIUOKAMHU.

«Y IOBIETBOPUTENBHO» - TEOPETUYECKOE COAEPIKAHUE KypCa OCBOCHO YaCTHYHO, HO MPOOEIIbl He
HOCST CYILIECTBEHHOI'O XapakTepa, HE0OX0uMble YMEHUs PabOThl ¢ OCBOCHHBIM MaTEpUaJIOM B
OCHOBHOM C()OPMUPOBaHBI, OOJIBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMOii 00ydeHus yueOHbIX
3aJJaHU BBINOJIHEHO, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 3aJJaHUH COlepKaT OINOKH.

«HeynoBneTBOpUTEIbHOY - TEOPETUUECKOE COJEPKAHNE Kypca HE OCBOCHO, HEOOXOIMMBbIE
yMeHUs He c()OPMHUPOBAHBI, BBINOJIHEHHbIE YU€OHbIE 3a/laHUsI COlepKaT rpyOble OLINOKH.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

Jlaboparopnasi padora Nel
[IpsiMmble MeTOBI U3MEPEHUS HAPSDKEHUS M TOKA

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

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

¥Ya 3 mnpuBOAUTH HECHCTEMHBIE BEJIMYMHBI H3MEPEHUH B COOTBETCTBUE C JEHCTBYIOUIUMU
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit equuuil CU;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinosiHeHne npakTHYecKkoii padoTbl cocodCcTBYeT (POPMHUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOM3BOACTBA M pa3paldaThIBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/lOBaHHS M CHCTEM aBTOMAaTHYECKOIO YIPABIE€HUS TEXHOJOTHYECKHMMH IPOIECCAMU,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

I[IK 1.5 IlpoBoauth pa®OTHI MO MOHTaXy, HMCIBITAaHUSAM, HajaJKe U clade B HKCIUTyaTalHIo
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KouTposupoBaTh MW aHAIW3UPOBATh (DYHKIMOHHUPOBAHHE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPHUKJIATHOTO MPOrpaMMHOI0 00ecredeHHsI aBBTOMAaTHUECKUX CUCTEM YIIPaBICHUS;

[IK 3.1 AnarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupars criocoObl penieHus 3a1a4 npopecCHOHAIbHON IeATEIbHOCTH TPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonws3oBaThcs MpodeccnoHalbHON JOKYMEHTAlUel Ha TOCYIapCTBEHHOM U HHOCTPaHHOM
SI3bIKAX.

MarepuajibHoe ofecnieyeHue:
Kommnekt yuebHOro mabopaTopHOro o0OpydoBaHHsS "DIEKTPHUUECKHE H3MEPEHHUS W OCHOBBI
metposnorun" ['anCen DMMOM2-H-P; TunoBoii KOMIUIEKT y4eOHOTO 000pynoBaHUs «DIEKTPUUECKUE

HU3MEPCHHUA WU OCHOBBI MCETPOJIOTUNY, HaCTOJIbHBIN BapuaHT, KOMIIBIOTCPHAA BEpPCUA (663 HK),
OUunOM-HK

3amanune
1. U3meputh BeIMUMHY MOCTOSIHHOTO TOKA U HAMPSHKEHUS MPSIMBIM METOI0M;
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Ilopsiiok BbINOJIHEHUS PadOTHI:

1. JIns BRINOJTHEHUS U3MEPEHU HE00X0IMMO cOOpaTh CXeMy, MPUBEACHHYIO B METOAMYECKIX
yKa3aHUgX.

2. V3MepuThb cuily TOKa U HampsHDKEHUE

3. 3aHecTH Moka3zaHUS MYJbTHMETPOB B TaOIHUILY

Xoa paGoThI:

1.IToaroroBUTH TAOMULBI U1 U3MEPEHUI

KpaTkue Teopernueckue cBeeHHs

W3mepenne — 3To mpoLecc SKCIEPUMEHTATIBLHOTO ONpEAeTIeHUS 3HaYeHNS (HU3NIECKOM
BEJIMYMHBI C UCIIOJIb30BAHUEM CHEIUAIbHBIX TEXHUYECKUX CpeIcTB. OCHOBHBIMU XapaKTEPUCTUKAMU
WU3MEpPEHUH SIBJISIFOTCS: IPUHIUI U METO/1 U3MEPEHMS], a TAKXKE I0CTOBEPHOCTh U TOYHOCTh U3MEPEHUH.

[IpuHIMIIOM U3MEpeHHs Ha3bIBAIOT (PU3UUECKOE SBICHHUE UM COBOKYITHOCTH SIBJICHUM, Ha
KOTOPBIX OCHOBaHO u3Mepenue. Harpumep, uamepenne temneparypbl Ha OCHOBE
TEPMODJIEKTPUUYECKOTO0 3PpPeKTa.

[TorpemHocThI0 U3MEPEHMSI Ha3bIBAIOT OTKJIOHEHUE PE3YJIbTaTa U3MEPEHUSI OT HCTUHHOTO
3Ha4YEeHHS U3MepsieMoi (pu3ndeckoi BenuynHbl. KauecTBO u3Mepenus, XapakTepu3yroliee 0Ju30CTh
Pe3yJbTaTOB U3MEPEHUSI K UICTUHHBIM 3HAYEHUSM U3MEPIeMO (PU3NYECKON BETUUHHBI.

JlocTOBEpPHOCTh U3MEPEHNUS ONPEAEISET CTENEHb JOBEPUs K pe3ybTaTaM U3MEpEeHuUs
¢buznueckoit BenuuuHbl. K KaTeropuu 1oCTOBEPHBIX OTHOCSITCS T€ U3MEPEHUS, 1JI1 KOTOPBIX N3BECTHBI
BEPOSITHOCTHBIE XapAKTEPUCTUKU MOTPEIIHOCTEM.

KoMOunupoBanHbsle MmpuOOpH (MyJIbTUMETPHI) MHpeJHA3HAUYEHbI IS U3MEPEHHS Pa3InYHbIX
aneKkTpudeckux BenuuuH (Hanpumep, U, I, R nmm np.).

[Ipu n3MepeHnn CUIIbl MOCTOSTHHOTO TOKa YHUBEPCATbHBIMU M KOMOMHUPOBAHHBIMU ITpHOOpaMu
MepeKIIIouaTeNlb pojia paboThl CleyeT YCTaHOBUTH B TOJIOKEHUE, COOTBETCTBYIOIIEE H3MEPEHUIO
CWJIBI TOKa B pekume "mocTossHHBIN TOK" ("—"). OTcYeT moka3aHuil MpH 3TOM MPOU3BOJIUTCS MO TOM
1IKaje, MpOTUB KOTOPOH ykazaHbl cuMBOJBl =" 1 "A" (wum "mA", "uA"). Bo uzbexxanue BbIxoaa u3
CTposi Mprubopa HEOOXOIUMO CJIEIUTH 32 MOJSPHOCTHIO €ro MOJAKIIOYEHHS B LieMb. BXOAHYIO KIeMMy
npudopa, 0603HavaeMyro cumBoaamu "*", "—" umum "oOmr", "com", MOIKITIOYAIOT K TOM TOYKE pa3phbiBa
LIETH, KOTOpas UMEET MEHBIINNA MOTEHI[AAJI, OTHOCUTEIBHO IPYrOi TOUKH, MOJKIIOYaeMON K BXOJHOM
KJIeMMe, 0003HauaeMoi cuMmBojiamu "+" mim "A".

W3mepenust cuiibl TOKa >KeNIaTeNIbHO MPOBOAUTH, KOT/Ia MPUOIN3UTEIBHO U3BECTHO OXKUIAEMOE
3HaueHHue (XOTs ObI MO MOPSIAKY BearurHbl). Eciu OHO He U3BECTHO, TO MU3MEPEHUS ClIeyeT HAUMHATh
UCIO0JIb3YSl MAaKCUMAJIbHBIN MpeeN, TaKk KaK B 3TOM CJIy4ae BEPOSITHOCTh MPEBBIIICHUS MaKCUMAIbHO
JOIYCTUMOI'O 3HAUYEHHUS CUJIbl TOKA B LIETHU JUIA JaHHOTO Ipubopa (a clieZjoBaTeiabHo, U BBIXOJA €T0 U3
cTposi) Oymer HauMmeHbllleld. Ecnu mpu 3TOM cTpelika OTKJIOHUTCS Ha CIMIIKOM Mkl yroi, TO
HEOOXOMMO TepedTH Ha MEHBIIUNA TMpeaes, NpPeABAPUTENbHO OTKIIOYUB NpUOOp U3  IIEMu.
OnTUMalbHBIM MOXHO CYHMTAaTh BBIOOP TaKOro Ipefesna HW3MEpEeHUi, MpU KOTOPOM CTpeiKa
WHMKATOpa B Mpoliecce u3MepeHus OyeT pacrojaraTsecs o NeHTPY WU B IPABOM YacTH IIKAaJbI (HO
HE 3alllKaIuBaeT!).

[Ipy BBIMOTHEHMH HM3MEPEHUN B IENAX MOCTOSHHOTO TOKa CIENyeT, TaK >Ke€ KaKk U IpH
U3MEpEHUsX CUJIbl TOKa, COONIONaTh TOJSAPHOCTh MOAKIIOYeHHs mnpubopa Kk uenu. llpu
WCIOJIb30BAHUHM KOMOWHHUPOBAHHBIX MHOTOMPEIENBbHBIX MPUOOPOB MEpeKIrouaTeNib poaa padoTh
JOJKEH OBITh YCTAaHOBJIEH B TMOJIOXKEHHE, COOTBETCTBYIOIIEE H3MEPEHHMIO HANpPSDKEHUS B LIEMU
MOCTOSIHHOTO TOKa (OHO 00BIYHO oOo3Hawaercs cumBomamu "—""+U", "-U" wmmm "V"). Orcuer
MIOKa3aHUN MPOU3BOJUTCS 1O TEM ULIKalaM, PSAIOM ¢ KOTOPBIMH yKa3zaHbl cumBoJibl "V" n "-". Ilena
JEJICHUIN Oonpenensercs Uil KaXA0ro Nnpeaena U3MEPEeHUN WIN JUIsl KaXA0W HIKalbl B OTIEIBHOCTH.
bonbioii TOYHOCTH HM3MEpPEHUs HANpSIKEHUS MOXKHO JOCTUYb, €CJIM BOCIOJIb30BATHCS JJIEKTPOHHO-
1U(POBBIMU BOJIbTMETpaMH. VX BHYTpEeHHEE CONPOTUBIIEHUE, KaK MPaBUIIO, 3HAYUTEIbHO MPEBBILIAET
BHYTPEHHEE COIIPOTUBIIEHUE CTPEIIOYHBIX BOJIBTMETPOB.

2. Jlns BBIMOJIHEHHMS] U3MEPEHHH HEOOXOIUMO cOOpaTh CXEMy, NMPHUBEIECHHYIO B METOAMYECKHX
yKa3aHUsX.
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3. HW3meputb cuity TOKa U HampsHKeHUE
4. 3aHecTH MOKa3aHUS MYJIbTUMETPOB B Tabnuity 1.

Pe3ynbTarsl n13MepeHnii HallpsHKEHUSI U CHIIBI TOKA. Tabnuna 1
VYrou noBopora Pesynbratel npsimoro | Pesynbrarsl npsMoro
perynaropa U3MEpEeHus U3MEPEHUSs CUIIBI
HanpspkeHus, B TOKa, MA
0

60

120

180

5. 'paduueckoe npeacTaBiIeHUE pe3yabTaTOB U3MEPEHHS HAIPSDKEHHS U IOCTOSTHHOTO TOKA.

1) 1o nanubIM TaOaMIB! 1 TOCTPOUTH rpapUKU 3aBUCUMOCTEN PE3yabTaTOB MPSIMOT0 U3MEPEHUS
HaIpsDKEHUS OT 3HAUEHUS yIila OBOPOTA PETYISATOPA.

2) Ilo nanHbIM TabauIBl | MOCTPOUTH TpadUKK 3aBUCUMOCTEHN pe3ylIbTaTOB MPSIMOTO U3MEPEHUS
TOKa OT 3HAUEHMsI yIJla IOBOPOTA PEryIaTopa

®dopma npeacTaBieHus pe3yabTara:
OTtyeT o mpoieIaHHOM padoTe

Kpurtepun ouenku:

«OTINIHOY» - TEOPETHIECKOE COJIEPIKAHHE Kypca OCBOCHO MOJTHOCTHIO, 0€3 IMPoOesIoB, YMEHUS
cOpMHUPOBAHEI, BCE MPETYCMOTPEHHBIE MMPOTPaMMON yIeOHBIE 3a/IaHUS BHITIOTHEHBI, KAYECTBO HX
BBITIOJTHEHUS OIIEHEHO BBICOKO.

«X0pOoII0» - TEOPETUUECKOE COJIepKaHre Kypca OCBOEHO MOJIHOCTHIO, 6€3 Mpo0eoB,
HEKOTOpbIe yMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMoOil yueOHbIe
3aJlaHUs BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TIOBJIETBOPUTEIHHO» - TEOPETUUECKOE COJIEpKaHNe Kypca OCBOEHO YaCTHYHO, HO MPoOesbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIEe YMEHUSI pabOThl C OCBOCHHBIM MaTepraioM B
OCHOBHOM C(pOPMHUPOBAHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX TPOrPAMMON 00yUIeHUST YIeOHBIX
3aJlaHU# BBINOJIHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEP)KAT OLINOKY.

«HeynoBneTBOpUTENBHOY - TEOPETHUECKOE COJIepkKaHUe Kypca HE OCBOCHO, HEOOXO0IUMbIE
yMeHHs He c(pOpMHUPOBaHbI, BHIOJHEHHbIE YUeOHbIE 3a/IJaHUS COJEPKAT rpyOble OIINOKH.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

JlaGopaTopHasi paGora Ne2
KocBeHHbIe METOIbI U3MEPEHNUS HANIPSKEHUS U TOKA

Mean:
1 O3HaKOMJI€HI/IC C IPAMBIMU U3MCPCHUAMMA CUJIBI IIOCTOAHHOI'O SJICKTPUYCCKOI'O TOKa U
HaIIps>KCHUA

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

VYn 3 mnpuBOIUTH HECHCTEMHBIC BEIMYMHBI HM3MEPEHUH B COOTBETCTBHE C JIEHCTBYIOUIMMU
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit equuuil CU;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinoJsiHeHne MpakTHYecKoii padoThl cl1ocoOCcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpalii TPOU3BOJCTBA W pa3pabaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0oOpy/noBaHHS M CHCTEM aBTOMATHMUYECKOTO YIPABJICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MacHOMY BEJICHHUIO paboT MPH UX 0OCITY’KUBaHHH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPUKIIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

IIK 3.1 InarHoctupoBaTth 31EKTPOHHOE 000PYI0BAaHUE U CUCTEMbI aBTOMAaTHYECKOIO YIIPABJICHHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHOM JOKYyMEHTAlMEH Ha TOCYAapCTBEHHOM U MHOCTPAHHOM
SI3bIKAX.

MarepuajibHoe ofecnieyeHue:
Kommnekt yueGHOro maboparopHoro oOopynoBaHHs "DIEKTPUYECKHUE W3MEPEHHUS U OCHOBBI
metrposnorun" ['anCen DMUOM2-H-P; TunoBoii KOMIUJIEKT y4eOHOTO 000pYyAOBaHUS «IIEKTPUUECKUE

HU3MEPCHHUA WU OCHOBBI MCETPOJIOTUNY, HaCTOJIbHBIN BapuaHT, KOMIIBIOTCPHAA BEpPCUA (663 HK),
OUunOM-HK

3amanune
1. M3meputh BeTMYHHY MOCTOSTHHOTO TOKA U HAMPSHKEHUST KOCBEHHBIM METOJIOM;
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HOpﬂ)IOK BbIIIOJTHCHHUA paGOTLIZ
1. I/ISMGPI/ITB BCJIMYMHY TOCTOSAHHOTO TOKAa KOCBCHHBIM MCTOOM;

2. I/I3M€pI/ITB BCIIMYMHY HAIPSKCHUA ITOCTOSAHHOTO TOKAa KOCBCHHBIM MCTO/IOM.

Xoa BbINOJTHEHUS paﬁoTbl
KpaTKue TECOPETUICCKHUE CBCACHUA

W3mepenne — 3To mpouecc SKCIEPUMEHTAIBLHOTO ONpeAeTeHUS 3HaYCHUs (PU3NIECKOM
BEJIMYMHBI C UCII0JIb30BAHUEM CHEIHAIbHBIX TEXHUYECKUX CpeICTB. OCHOBHBIMU XapaKTEPUCTUKAMU
W3MEPEHUH SIBJISIFOTCS: IPUHIUI U METO/1 UBMEPEHMS], a TAKXKE I0CTOBEPHOCTh U TOYHOCTh U3MEPEHUH.

[TpuHIIMTIOM U3MEpEeHHs HAa3bIBAIOT (PU3MUYECKOE SIBJIICHUE UM COBOKYITHOCTD SIBJICHUH, HA
KOTOPBIX OCHOBaHO u3Mepenue. Harpumep, uamepenre remneparypbl Ha OCHOBE

TEPMODJIEKTPUUYECKOTO0 3PpPeKTa.

[TorpemHoCThI0 N3MEPEHHUS HA3bIBAIOT OTKJIIOHEHUE PE3YJIbTaTa U3MEPEHUS OT HCTUHHOTO
3HAYEHHS U3MepsieMoi (pHU3UUYecKol BeTMIrHbl. KauecTBO N3MepeHus, XapaKTepu3ykoliee 0J11M30CTh
Pe3yJIbTaTOB U3MEPEHUSI K UICTUHHBIM 3HAYEHUSIM U3MEpIeMOl (PU3NYECKON BETUUNHBI.

JIOCTOBEPHOCTH U3MEPEHHUSI ONIPEACIIAET CTEIEHb IOBEPUS K PE3YJIbTATAM U3MEPEHUS
¢uznueckoil BennunHbl. K KaTeropuu J0CTOBEPHBIX OTHOCATCS T€ U3MEPEHUS, 1151 KOTOPBIX U3BECTHBI
BEPOSATHOCTHBIE XapAKTEPUCTUKHU MTOTPEITHOCTEN.

[IpunsATO paznuuaTh HECKOJIBKO BUAOB M3MepeHuil. VX kinaccuukanus ocyniecTBisercs Ha
OCHOBE XapakTepa 3aBUCUMOCTH U3MEPSEMON BETMYMHBI OT BPEMEHH, YCIOBUH, ONPEIEIISIONINX
TOYHOCTH pe3yJIbTaTa U3MEPEHH, U CIIOCOOOB BBIPAXKEHUSI TUX PE3YJIBTATOB.
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Pucynok 1 — Knaccudukarus BuioB u3mepeHus

PaBHOTOYHBIE HU3MCPCHUS — PAL I/I3MepeHI/II71 (I)I/IBI/ILICCKOI\/'I BCJIMYVHBI, BBIIIOJIHCHHBIX CPCACTBAMU

HBMepeHHﬁ C OJJMHAKOBOM TOYHOCTBIO ITPpU OJMHAKOBBIX YCJIOBUAX U3MCPCHUA.
HepaBHOTO‘-IHLIMI/I HU3MCPCHUSAMU HA3bIBAKOT PAJL H3MepeHPIfI (I)HSHHCCKOﬁ BCJIIMYHHEI,
BBIINIOJIHCHHBIX IMPU Pa3JIMYHBIX YCIIOBUAX U (I/IJ'II/I) Pa3JIMUHBIMU IO TOYHOCTHU CPECACTBAMUA H3MepeHPII>i.
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Ecnu n3MepeHune BBIIIOJIHEHO OJIMH pa3, OHO Ha3bIBACTCs OJHOKpaTHBIM. [Ipy noBTopeHnn
M3MEpeHUl (PU3NIECKON BEITMYUHBI OJHOTO U TOTO K€ pazMepa HEKOTOPOE YUCIIO pa3, TaKyIo
COBOKYITHOCTb U3MEPEHUN HA3bIBAIOT MHOTOKPATHBIMU U3MEPEHUSMU.

W3mepenus Gpu3n4eckoil BeIMUMHbI, 3HAUCHHE KOTOPO HEe N3MEHSIETCS C TCUEHUEM BPEMEHH,
Ha3bIBAIOTCA CTaTHYecKuMu. Eciu 3Hauenne pu3nuecKoil BETMYMHBI U3MEHSETCSI, TO U3MEPEHUs ee
Ha3bIBAIOTCSA JUHAMUYECKUMH.

W3mepenus, mpu KOTOPBIX 3HaYeHHUE (PU3NIECKOH BETMUMHBI ONIPEEIETCS HEMOCPEICTBEHHO,
Ha3bIBAIOTCS MPSIMBIMU. Eciy 3HaYeHrne PU3NUECKOi BETHUUHBI ONPECISETCS M0 Pe3yIbTaTaM
IPSIMBIX U3MEPEHUH pyroi (pru3nuecKoi BETMYUHBI, KOTOPast (yHKINOHAIHHO CBSI3aHA C
U3MEPSIEMOM, TAKOW METOJ U3MEPEHNUsI Ha3bIBACTCS] KOCBEHHBIM.

CoBMecTHBIE U3MEPEHUS — U3MEPEHUS JIBYX WJIM HECKOJIbKUX HE OJITHOMMEHHBIX BEJIMUMH,
IIPOU3BOIUMBIE JIJISl OTIPEEICHUS 3aBUCUMOCTH MEKly HUMHU. Hanpumep, HaxoK1eHNe 3Ha4YEHUs
KOJIMYECTBA TEIUIOTHI [0 U3MEPEHHBIM 3HAYEHMSM PACX0]a U TEMIIEPATYPhI TEIUIOHOCUTEIS.

1. /Ins BbINOJIHEHUS U3MEPEHUH HEOOXOIUMO coOpaTh CXeMY, PUBEICHHYIO B METOJANYECKUX

YKa3aHUsX.
2. V3mepuThb cuily TOKa M HaNpsDKCHHWE W 3aHECTH TOKa3aHUsI MYJbTHMETPOB B Tabmuiy 1 u 2
COOTBETCTBEHHO B KOJIOHKH JUJISI IPSIMBIX U3MEPEHUM.

PesynpTaTel N13MepeHU HAPSKEHUS. Tabnuna 1
¥Yrois nmoBopora Pesynpratel npsimoro | Pe3ynbrarsl AGcomoTHas
perynaropa WU3MepeHus KOCBEHHOTO MOTPEIIHOCTh
HanpsbkeHus, B U3MEpEHHUs n3mepenus, B
HanpsbkeHus, B
0
60
180
Pe3ynbTaThl MI3MEpEHU CUITBI TOKA. Tabmuma 2
Yroxn noBoporta PesynbTatel ipsimoro | Pe3ynbrarsl AoOconroTHas
perynaropa * WU3MEPEHMS CUIIBI KOCBEHHOTO MOTPEUIHOCTh
TOKa, MA M3MEPEHHUS CUIIBI U3MepeHusi, MA
TOoKa, MA
0
60
180

3. Ilo naHHBIM TaOIMIIBI 2 ONIPEICTUTh BEJTMYUHY HAIIPSDKEHUS B LIEHH 10 (opMyIie:
U=I1-R, (1)
4. Wcnounbsys cootHomienue (1) mo qanHeiM Tad:1. 1, OnpenenuTh BEIMYUHY CHIIBI TOKA B LICTTH.
PaccunTarh aOCOJIOTHYIO MOTIPENIHOCTh KOCBEHHOTO W3MEPEHUS BEJIMYUHBI ITOCTOSHHOTO
ToKa 1o opmyre:
A = Xwuszm - Xpacu, (2)

o

®opma npeacTaBieHus pe3yabTara:
Otuer o npojenaHHoi paboTe

Kputepun onenkn:
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«OTINYHO» - TEOPETUUECKOE COJIEPIKAHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3 MpoOesioB, yMEHUS
cOopMHUPOBaHKI, BCE MPETYCMOTPEHHBIE TPOrPaMMOi yueOHbIE 33/1aHUS BHITIOJTHEHbI, KAYECTBO UX
BBITIOJTHEHUS OLICHEHO BBICOKO.

«X0po1I0» - TEOPETUUYECKOE COJIEPKaHNE Kypca OCBOEHO MOJIHOCTBIO, O€3 Mpo0eoB,
HEKOTOpbIe yMEHUs c(pOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrPaMMOii yueOHbIe
3aJlaHUS BBIIIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBINIOJIHEHBI C OIIMOKAMU.

«Y IOBIETBOPUTEIBHOY - TEOPETUYECKOE CO/IEPKaHIE Kypca OCBOCHO YaCTHYHO, HO TPOOEITBI HE
HOCST CYILLECTBEHHOTO XapaKTepa, He00X0AUMbIe YMEHUS pabOThl C OCBOCHHBIM MaTEpUalioM B
OCHOBHOM C(pOpMHPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MIPOTPaMMOii 00ydeHUs yaeOHBIX
3aJIlaHUH BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/IaHU CO/IEPKAT OLINOKY.

«HeynoBneTBopUTENbHO» - TEOPETUUECKOE COJEpHKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHus He chOpMUPOBAHBI, BHITIOJTHEHHBIC YIeOHBIE 33/1aHUS COAEPIKAT IPyObIe OINOKH.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

JlaGopaTopnas paGora Ne3
Pacmmpenune npenenoB u3MepeHusi aMIepMeTpOB U BOJIBTMETPOB € IOMOUIBIO IIIYHTOB U
N00aBOYHBIX COTIPOTUBICHUI
Mean:
1. Cobparp W MpPOTECTHPOBATH IENHM PACHIMPEHUS IPENCIOB HW3MEPEHUs BOJBTMETPa U
amIepMerpa.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

¥Yn 3 mnpuBOAUTH HECUCTEMHBIC BEIMYMHBI HM3MEPEHHUH B COOTBETCTBHE C JIEHCTBYIOUIMMHU
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit equuuil CU;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BroinoJsiHeHne MpakTHYecKoii padoThl cl1ocoOCcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 IlpoBoauTh aHamu3 TEXHOJIOTHYECKUX OIEpaluii TPOM3BOACTBA U pa3pabaThiBaTh
MpeJI0KEHNUs TI0 aBTOMATHU3allMK [TPOU3BOJICTBEHHBIX IPOIIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
00Opy/lOBaHHS M CHCTEM aBTOMATHYECKOTO YIPABJIEHUS TEXHOJOTHYECKUMH IPOLECCAMH,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapPUTEIIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTaLHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

I[IK 1.5 TlpoBomuTe pa®OTBI MO MOHTaXy, HCHBITAHHSAM, HAJIAIKE W CIa4€ B OKCIUTyaTaIHIO
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KouTpomupoBaTh W aHAIU3UPOBATh (PYHKIIMOHHUPOBAHHE CHCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHe PabOThI, HACTPOHWKY OO0OpyHAOBaHUS U
MIPUKIIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 InarnoctupoBaTh 31EKTPOHHOE 000PYI0BAaHUE M CUCTEMBI AaBTOMAaTHYECKOTO YIIPABIICHUS;

I[IK 3.2 TIlpoBoauTh TECTOBYKO WPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoObl pemieHus 3a1a4 npopecCHOHAIBHON EATEILHOCTH TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U HHTEPIIPETAIIiy HHPOPMAIIHH,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThCs MpodeccnoHaNIbHOM JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajibHoe ofecnieyeHue:
Kommnekt yueGHOro maboparopHoro oOopynoBaHHs "DIEKTPUYECKHUE W3MEPEHHUS U OCHOBBI
metrposnorun" ['anCen DMUOM2-H-P; TunoBoii KOMIUJIEKT y4eOHOTO 000pYyAOBaHUS «IIEKTPUUECKUE
W3MEpEHUsi M OCHOBBI METPOJIOTHH», HACTONBHBIM BapuaHT, KommbioTepHas Bepcus (6e3 IIK),

OUunOM-HK

3amanune
1.Paciumputhb npeaensl U3BMEPEHU MyJIbTUMETPA JUIsl U3MEPEHUS HAPSHKEHUSI U CUITBI TOKA

IHopsinok BbIMOTHEHUsI PpAa00THI
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=

3aKOHCIEKTUPOBATh TEOPETUYECKUE CBEICHUS

2. CobOpaTtp cxeMy C MOAKIIOYEHHEM J100aBOYHOTO COTPOTUBIICHUS M PACHIMPUTH IpeJel

n3MepeHus BojbT™MeTpa. [Iponssectu uamepenus.

Paccunrarh BenuunHy 106aBOYHOIO CONPOTUBIICHUS

4. CoOpaTh cxemy ¢ MOJAKIIOYEHUEM IIYHTa M PaCIIUPUTh MPEeAe U3MEPEHUS MIILTHAMIIEPMETpa.
[Ipoussectu usmepeHus

5. PaccuuTaTh BeIMYMHY CONPOTUBIIEHUS IIYHTA

w

Xoa padoThI:
1. 3aKoHCHEKTUPOBATH TEOPETUUYECKUE CBEIACHUS
Kparkue TeopeTuyeckue cBeieHUs

W3meputenbHblii  mpeoOpa3oBaTellb  MPEACTaBIIET  COOOH  CpPEeICTBO  HM3MEPEHUS,
NpeJHa3HauYeHHOE [T BBIPAOOTKH CHTHAJIa M3MEPHUTENBHON MHPOpPManuu B GopMe, HETIOIIaromeics
HETIOCPEJICTBEHHOMY BOCIPHATHIO HaOJroAaTeNeM, HO yJIOOHOW Uit AajdbHEWIIEero HMCIOJIb30BaHUS,
nepenayn, 00pabOTKU U XpaHEHHUSL.

Macmrabusle mpeoOpa3oBaTeI OTHOCATCS K TPyMIe H3MEPUTEIBHBIX IMpeoOpa3oBaTeeit
AIIEKTPUYECKUX BEIIMYHMH B DJICKTPUYECKUE M MPEeTHA3HAUCHBI ISl U3MEHEHUS 3HaYeHHS (HPU3NIECKOM
BEJIMYUHBI B 33/IaHHOE YHCIIO pa3 0e3 M3MEHEHUs POJia BETMYNHBI.

PaznuuaroT 1Ba BMaa MacmTabHBIX TpeoOpa3oBaTeei:

1. TlaccuBHble MacmTabHblE MpeoOpa3oBaTeny, paboTalIMe 3a CYET HHEPruu OO0BbEeKTa
WCCIIC/IOBAaHUI, CTPOSTCS Ha TACCHBHBIX DJJEMEHTaX: pPEe3UCTOpax, KOHACHCATOpax, KaTyIIKax
WHIYKTUBHOCTH. XapaKTEPHBIM JIJIsl HUX SBIISETCS TO, UYTO

MOIITHOCTH BBIXOJHOTO CHT'HAJIA BCETIa MEHBIIIE MOITHOCTH BXOTHOTO.

K nmaHHO# rpymme oTHOCSATCS IIYHTHI, J0OaBOYHBIE COTIPOTUBIICHUS, pE3UCTHBHBIE, EMKOCTHBIC U
WHIYKTHBHBIE IEIUTENN TOKA U HAMIPSDKEHHSI, U3MEPUTEIbHBIE TPAaHCPOPMATOPHI.

2. AxTuBHble MacmITaOHbIE NpeoOpazoBaTeNM TMO3BOJAIOT HE TOJIBKO HM3MEHUTh pa3Mep
BEJIMYMHBI, HO ¥ YBEJIMYUTH MOLTHOCTH BBIXOJHOTO CUTHAJIA.

K HUM OTHOCATCS U3MEpUTENbHBIE YCUITUTEIH, MOBBIIIAIONINE YPOBEHb CUTHAJIA U paboTaolne
3a CYeT JIOTMOJHUTEIHLHOTO HCTOYHUKA SHEPTUH.

g pacuupeHus mpenena M3MepeHHusl BOJIbTMETpa HCIOIb3YIOT J100aBOYHOE COMPOTHUBIICHUE,
BKJIIOYEHHOE TocienoBareabHo ¢ mnpubopom (puc. 1. a). ComporuBieHue BoJibTMETpa RV u
no0aBo4yHOE comnpoTuBiieHue Ry,s 00pa3yroT aenutens HampsokeHus. Hampsbkenue BosnbTMerpa UV
COCTaBIIsIeT 4YacTh mHojHOoro HampspkeHus uenu U. Takum o0pa3oM, BOJBTMETPOM C KOHEYHBIM
3HaueHueM mKainsl UV MOKHO u3MepuTh HanpsbkeHnreU, Oosibliiee rpejaena u3mepeHus npuodopa

U = (Rll06+R17) U‘Vl

v

rjae Rv - conpoTuBiieHHE BOJIBTMETPA,

R1106 - 106aBo4YHOE COTIPOTUBIICHUE;

UvV - peen u3MepeHus BOJIbTMETPA;

U- pacidpeHHbIN npees H3MEePeHHsI BOJIbTMETPA ¢ J0OABOYHBIM COITPOTUBICHUEM.

Rﬂaﬁ I Rﬂaﬁ )
PV1
v l u, J u J u FJ R,
I
a) 0)

Puc. 1. [IpuHnunuanbHas cxema paciIupeHus npeaena N3MepeH s BOJIbTMETPA C IIOMOIIBIO
100aBOYHOTO COMPOTHUBIICHUS (a) U pacueTHas cxeMa 1enu (0).
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JIns  pacumiMpeHusi Tpenesia M3MEpEHUs aMIepMeTpa HCIOJb3YIOT HIYHT, BKJIFOUCHHBIN
napajuiensHo npubopy (puc. 2 a). ComporuBieHue amrepmerpa Rau compotuBieHue mryHTa R
oOpaszytor apenurtens Toka(puc. 2 6). Takum oOpa3om, ammepMeTpoM C KOHEYHBIM 3HAUYEHUEM
mrkanbel 1a MokHO U3MepuTh TOK |, GobImii peaena u3mepenus npubdopa

I — (R]_u+Ra) ICL,
R,

I'ne Ra- conmpoTuBieHnEe aMIIepMeTpa;

Ruu- conporuBiieHue myHTa;

la- mpenen u3mMepeHus aMnepMeTpa;

|- pacmmpeHHbI peies n3MEpeHus: aMIIEPMETPa C ITYHTOM.

Puc. 2. IIpyHIMnuanbHas cxema paclimpeHus npejena N3MEepeHns aMIepMeTpa ¢ IOMOUIBIO
uryHTa (a) ¥ pacueTHas cxema e (0).

HIyHTHI M3rOTaBIMBAIOT U3 MaHTaHWHA. B ammepmeTpax, MpenHa3HaYeHHBIX IS U3MEpEHUs
HeOompMX TOKOB (10 30 A), mIyHTHl OOBIYHO TOMEILIAIOT B KOpIyce Mpuodopa, ISl U3MEPEHUs
O6onmpmmx TOkOB (g0 7500 A) mnpuMeHsIOT HapyxkHble MyHTHL. LIyHTBI MoOryr OBITH
MHOTOIPENIENbHBIMU, T. €. COCTOSIIIMMU M3 HECKOJBKHX PE3UCTOPOB, WM HMMEIOIIUMHU HECKOJIBKO
OTBOJIOB, YTO MO3BOJIAET U3MEHATH KOIPPHUIIMEHT ITYHTUPOBAHUS

2. CoOparh cxeMy C TOJKIIOYEHHEM JJ00aBOYHOTO COMPOTHUBIICHHUS M PACIIUPUTH Tpeaes
u3MepeHus BoiabT™MeTpa. [lpoussectu nzmepenus.

3. PaccumtaTh BenmuuuHy 1006aBOYHOTO COTTPOTHBIICHUS

4. CoOpaTh cxeMy ¢ MOJAKIOYEHUEM IIYHTa U PACIIMPUTH MPEesl U3MEPEHUs] MUJUIaMIIepMETpa.
[IpousBecTn namepeHus

5. PaccunTaTh BEIMUMHY CONIPOTHBIICHUS LIYHTA

dopma npeacTaBJieHus pe3yJbTara:
OtyeT o mpoieIaHHOM padoTe

Kpurepun oueHku:

«OTIAMYHOY - TEOPETHUECKOE COJIepKaHUE Kypca OCBOCHO MOJTHOCTHIO, O3 MpoOeyoB, yMEHHUS
chopMHUPOBaHbI, BCE MIPEAYCMOTPEHHBIE MPOTPAMMO yueOHbIE 3aJJaHHsI BHIIIOJIHEHBI, KAYECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«X0pOoII0» - TEOPETUIECKOE COJIEp’KaHre Kypca OCBOEHO IMOJIHOCTBIO, 0€3 MpoOenos,
HEKOTOpbIe yMEHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrPaMMOil yueOHbIe
3aJIaHus BBITIOJIHEHbI, HEKOTOPbIE BHU/IbI 33JaHUN BHITIOJIHEHBI C OIIMOKAMH.

«Y TIOBJIETBOPUTENHHO» - TEOPETUUECKOE COJIEpKaHUE Kypca OCBOGHO YAaCTHYHO, HO MPOOesbl HE
HOCST CYIIIECTBEHHOTO XapaKTepa, HE00X0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTEpUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTPaMMOii 00ydeHUsT y4eOHbBIX
3aJJaHUH BBIMOJIHEHO, HEKOTOPHIE U3 BBHITIOJIHEHHBIX 33/IaHU COJIepKaT OLIHUOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COACpKAHIE Kypca He OCBOSHO, HEOOXOTUMBIE
yMeHHUsI He c(hOPMUPOBAHBI, BHIIIOJIHEHHBIE YUEOHbBIE 3aJaHHsI COAEPKAT IPyOble OITHOKH.
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Tema 1.1 OcHOBBI MeTPOJIOTHH

JlaGopaTopnasi paGora Ned
OmnpeneneHne METOAMYECKON TOIPEIIHOCTH U3MEPEHH, 00YCIIOBICHHON BIMSHUEM NPHOOPOB

Mean:
1. 3KCHCpI/IMCHTaJII)HOC BBISIBJICHUC MGTOI[I/IHGCKOﬁ MOrpCIITHOCTU UBMECPCHUA HAIIPSXKCHUA U
TOKa, 00YCIOBIEHHON KOHEYHBIM COTIPOTUBIICHUEM M3MEPHUTEIBHBIX TIPUOOPOB.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

¥Ya 3 npuBOAUTH HECHCTEMHBIE BEIMYMHBI W3MEPEHHIl B COOTBETCTBUE C JEHCTBYIOIIMMH
CTaHJapTaMH M MEXTyHapOIHOU cuctemoit equuuil CU;

Y1 4 npuMeHsTh TpeOOBaHNS HOPMATUBHBIX JTOKYMEHTOB K OCHOBHBIM BHJaM NMPOAYKIIMH (yCIIyT)
U IIPOLIECCOB;

BroinoJsiHeHne MpakTHYecKoii padoThl cl1ocoOCcTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TPOM3BOACTBA M pa3paldaThIBaTh
MpeI0KEHNUs IO aBTOMAaTHU3aIMH POU3BOJICTBEHHBIX IIPOLIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO TI0 AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0oOpy/noBaHHS M CHCTEM aBTOMATHMUYECKOTO YIPABJICHUS TEXHOJOIMYECKHMH IpOlieccaMu,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

[IK 1.4 IlnanupoBaTh HpeABAapUTENbHBIE HCIBITAHUS W MPOBOJAUTH ONBITHYK) SKCILTyaTal[UIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

IIK 1.5 TlpoBomuth pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBIICHUS;

I[IK 2.1 [IpuMeHsTh 3JIEKTpOHHOE OOOPYIOBAaHWE W CHUCTEMBl aBTOMATHUYECKOTO YIPABJICHHUS C
Y4ETOM CHEelU(PHUKU TEXHOJIOTUYECKOTO MPOLiecca;

I[IK 2.2 KoHTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periameHTHBbIC W TpoduIakTHUYeckue paboThl, HACTPOUKY OOOPYIAOBAHUS H
MIPUKIIATHOTO MPOrpaMMHOI0 00ecriedeHHsI aBTOMAaTHUECKUX CUCTEM YIIPaBJICHHUS,

[IK 3.1 AnarnoctupoBaTth 31EKTPOHHOE 000PYIOBAaHUE M CUCTEMbI aBTOMATHUYECKOTO YIIPABIICHUS;

I[IK 3.2 TIIpoBoauTh TECTOBYIO TIPOBEPKY, NPOPHIAKTHYCCKUNA OCMOTP U PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ASITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAJIN3a U UHTEpIpeTanuu HHGOopMaIu,
1 uH(GOPMAIIMOHHBIE TEXHOJIOTUY VISl BBIIIOJIHEHHUS 33/1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 09. ITonp3oBaThcs MpodeccnoHalbHON JOKYMEHTAIMEH Ha TOCYAapCTBEHHOM U MHOCTPAaHHOM
SI3bIKAX.

MarepuajibHoe ofecnieyeHue:

Kommnekt ydeOHOTO s1abopaTOpHOTO 000pYAOBaHUSA "DIEKTPUUYECKHE H3MEPEHUS U OCHOBBI
metrposnorun" ['anCen DMUOM2-H-P; TunoBoii KOMIUJIEKT y4eOHOTO 000pYyAOBaHUS «IIEKTPUUECKUE
W3MEpEHUsi M OCHOBBI METPOJIOTHH», HACTONBHBIM BapuaHT, KommbioTepHas Bepcus (6e3 IIK),
ONUuOM-HK

3amanune
1. BBIYMCIUTH METOIUYECKYIO MOTPEIIHOCTh MYJIbTUMETPA

Ilopsinok BbIMOTHEHUsI PadOTHI
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1.3aKOHCIIEKTUPOBATh TEOPETUUECKUE CBEACHHUS

2.Cobpath cxemy COTIaCHO METOUYECCKUM YKa3aHUSIM

3. Omnpenenuth MHUHUMAJIbHOE CONPOTHUBIIEHUE, IPU KOTOPOM TOSBUTCS METOIUYECKAs
MIOTPEIIHOCTh

4. 3aHecTH NOKa3aHUs BOJIBTMETpPA NIPH JaIbHENIIEM YBEIMUYEHUN CONPOTUBIICHUS

5. Bbluuciuth aOCOJIOTHYIO METOJUYECKYIO IOIPEUIHOCTh H3MEpPEHUs HANpsDKEHUs 110
COOTHOLIEHHUIO,

Xoa pa6oTsl

1.3aKOHCIIEKTUPOBATh TEOPETUUECKUE CBEACHUS

KpaTkue Teopernueckue cBeeHHs

JInst mM3MepeHMsl HanpsDKEHUST W TOKA K HCXOJHOM JJEKTPUYECKOM LENU IMOAKIHYAcTCs
M3MEpUTENbHBIN MPUOOP: BOIBTMETP WM ammnepMeTp. [lockonbky n3mMepuTenbHblil npudop oTOupaer
HEKOTOPYIO 3HEPrui0 OT U3MEpSeMOM LeNu, TOKW W HANpPsDKEHUs LENU HECKOJIbKO M3MEHSIOTCA, U
BO3HMKAET METOJIUYECKas MOTPEIIHOCTh u3MepeHus. [IpoaHanu3upyem BIUSHUE H3MEPUTEIHHOIO
pubopa Ha IeNb ¢ MOMOILILI0 METO/Ia SKBUBAJICHTHOT'O T€HepaTopa.

Bonbrmerp moaxirouaeTcss k 2 y3nam nenu A u oOpa3dyeT HOBYIO BeTBb 1menu (puc. 1 a).
Hanpspkenne »3Toif BeTBM M ompefenseT Moka3zaHus BosbTMerpa. CormacHo Teopeme 00
SKBUBAJIEHTHOM T€HEpaTope HCCAEAYeMYI0 Lelb OTHOCUTEIIbHO BETBH BOJBTMETPA MOXHO
MpesICTaBUTh cxeMoit puc.l 6.

PV E

a) 0)

Puc. 1. Cxema moakitoueHus BOJbTMETpPA K HCCIEAYyeMOW Ienu (a) W SKBHUBAJEHTHAs CXema
M3MEPUTEIIBHOM 1IN C BOJIBTMETPOM (0).

B cxeMe skBHBajI€HTHOTO reé’aeparopa 3.4.C. E:UXX, T. €. paBHa HaIIPsLKECHUIO XOJIOCTOI'0 X044 Ha
3aKNMax paBOMKHYTOfI BETBU. DTO «UCTUHHOEY HAaIMpsoKECHUE MCOXKAY Yy3J1aMU I/ICXOI[HOI\/'I CXCMBI 10
IIOAKIOYCHHA BOJBTMETpPA. :‘)Ty BCIMYHNHY MOXET H3MCPUTH ((HHC&HBHBIﬁ)) BOJBTMETPp C
COIIPOTHUBJICHUEM Rv — oo, Z[J'IH PEAIBHOI0 BOJIBTMETpPA C KOHCYHBIM COIIPOTUBJICHHEM Rv BCEraa
6y,Z[eT IMPUCYTCTBOBATb MCTOANYECKAs IOI'PCIIHOCTD, O6YCJIOBJICHHa$I BHYTPECHHHUM COIIPOTHBJICHUEM
OKBHUBAJICHTHOI'O I'€HEPATOPA R.

HaHpH)KeHI/IC BOJIbTMETpPA C KOHCYHBIM COIIPOTUBJICHHUEM PABHO,

_Rv
R, + R

T. €. HHIXC HAIPSKCHUSA E:UXX A0 IIOAKIIIOYCHHUS BOJIBTMETPA. A6COJ’II’OTHa$I METOANYECCKAasA
IOI'pCIIHOCTL paBHaA

U,=E

W=U—E=E-"r _p_p_ &
v R, +R R,+R
JUis CHYDKEHUS BIMSIHUS METOJUYECKOW IMOTPEeIIHOCTH Ha pe3yiabTaT HeoOXOAMMO BBIOMpATh
BOJBTMETp C Ry, > R.
AmrniepMeTp BKIIOYAeTCS B Pa3pblB OJHOM M3 BETBEH LleNMH U U3MepseT TOK 3TOH BeTBU (puc. 2
a). CormacHo TeopeMe 00 SKBUBAJEHTHOM I'e€HepaTope, UCCIEAYEMYIO Lelb OTHOCUTENIBHO 3aKUMOB
amIepMmerpa y100HO MpeICTaBUTh NapalljiebHON cxeMoi 3amereHus (puc.2 0).
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L

PA1
A v R, lu

a) 0)

Puc. 2. Cxema nojaxitoueHus: amrepMeTpa K HCCielyeMOl Lenu (a) U HKBHUBAJIEHTHas cxema
M3MEPUTEIILHOM 1IeTn ¢ ammnepMeTpoM (0).

B cxeme puc. 2 6 ucrouHuk Toka J=l; paBeH TOKy KOPOTKOIO 3aMbIKaHUS BETBU, T. €. TOKY
BETBHU JI0 MOJIKJIFOUEHUS aMIIEpMETpa.

ConpoTuBieHre UCTOYHMKA R — 3TO BXOJIHOE CONPOTHBIIEHUE LENU OTHOCUTEJIBHO 3aKHMOB
MOJAKIIIOUEHUSI aMIepMeTpa Mpu OOHYJIEHHBIX HCTOYHHMKAX OSHEepruu B IHenu. Ecau ammepmerp
«uaeanbHbIy ¢ conporuBieHrneM Ra=0, To Bech TOk ncrouHuka J=ly, 3ambikaercs uepe3 npudop, u
MeToanyeckoil morpemrHocty Het. Ilpu Ra#0 Ha ammepmerpe BO3HUKAeT MaJCHHUE HAIPSHKEHMS, U
4yacTh TOKa J3aMBIKaeTCsl yepe3 BHYTPEHHE CONpOTHBIIEHHWE UCTOUHMKA R. Bo3HukaeT meTtoauueckas
MOTPEIIHOCTh

A Iy
A==l pr, T R 7R

JUig CHW)KEHUS BIIMSHUS METOAMYECKOM MOTPEelIHOCTH Ha pPe3ylbTaT HeoOXOJWMO BbIOMpATh

ammiepmetp ¢ Ry > R.

2.Cobpath cxemMy cOrjaacHO METOJMYECKUM yKa3aHHSIM

3. Ompenenuth MHHUMAQIBHOE CONPOTUBIICHHE, TMPU KOTOPOM TOSIBUTCS METOIMYECKas
MOTPEIIHOCTh

4. 3aHecTy MOKa3aHMWs BOJBTMETPA MPH JAAJTbHEHIIIEM YBEIUYEHUH COTIPOTUBIICHUS

5. BbluncnuTe aOCOJIOTHYIO METOAMYECKYIO MOTPEIIHOCTh HW3MEPEHHsl HampsHKEHUs II0
COOTHOIIEHHUIO,

Ay =Ugr = Ups

rae Ug- moka3aHus BOJIbTMETpa MpU COMPOTHUBIICHUH OJI0Ka paBHOM R;

Uy 5- moKa3zaHus BOJbTMETPA MPHU cONPOTHUBIEHUU paBHOM 0,5 Om.

6. Pe3ynbTaThl 3aHECTH B TAOIHILY

ConpoTuBneHne

A13. Owm 05| 1] 2|20 ]|200

[NokazaHns
BoneTmeTpal., B

AbcontoTHasdA
norpeLHocTb
U3MepeHnA
HanpsxeHus U, B

7. CoenaThb BBIBOJ

®opma npeacTaBieHus pe3yabTara:
Otuer o npojenaHHoi paboTe

Kpurtepun onenkn:
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«OTINYHO» - TEOPETUUECKOE COJIEPIKAHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3 MpoOesioB, yMEHUS
cOopMHUPOBaHKI, BCE MPETYCMOTPEHHBIE TPOrPaMMOi yueOHbIE 33/1aHUS BHITIOJTHEHbI, KAYECTBO UX
BBITIOJTHEHUS OLICHEHO BBICOKO.

«XO0pOo11I0» - TEOPETUYECKOE COAECPIKaHUE Kypca OCBOCHO MOJIHOCTHIO, 0e3 po0eros,
HEKOTOpbIe yMEHUs c(pOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrPaMMOii yueOHbIe
3aJlaHUS BBIIIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBINIOJIHEHBI C OIIMOKAMU.

«Y IOBJIETBOPUTEIBHO» - TEOPETUUECKOE COJIEPIKaHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEsbl HE
HOCST CYIIECTBEHHOTO XapakTepa, HEOOXO UMbl YMEHHS PadOThI C OCBOCHHBIM MaTepHAJIOM B
OCHOBHOM C(pOpMHPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MIPOTPaMMOii 00ydeHUs yaeOHBIX
3aJJaHU} BBINTOJIHEHO, HEKOTOPHIE U3 BHITIOJTHEHHBIX 3a/JaHHUI COJIEPIKAT OIINOKH.

«HeynoBneTBopUTENbHO» - TEOPETHUECKOE COAEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMBbIE
yMeHus He chOpMUPOBAHBI, BHITIOJTHEHHBIC YIeOHBIE 33/1aHUS COAEPIKAT IPyObIe OINOKH.
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Tema 1.2 Cpeacrsa usmMepeHus

JlaGopaTopnast pabora NeS
KannOpoBka aHAJIOTOBBIX aMIIepMeTpa U BOJIbTMETPA

Mean:
1 3yyenne METOIMKH MPOBEJCHUS U IPHOOPETEHNE MTPAKTHIECKUX HABBIKOB KaTHOPOBKU
CPEICTB U3MEpPEHUN

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

Y1 4 npumeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJAaM MPOJYKIHH (YCIIYT)
U IIPOLIECCOB;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TpOM3BOACTBA M pa3paldaThIBaTh
MpeI0KEHNUs TI0 aBTOMAaTU3aIMH POU3BOICTBEHHBIX IIPOLIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO IO AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
o0Opy/nOoBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMU IpOlieccaMu,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh MNpeABAPUTENBbHBIE HCIBITAHUS W IMPOBOAMTH OMNBITHYH JKCILTyaTalUiO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

IIK 1.5 TIpoBomute pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
3JIEKTPOHHOTO 000PY/I0BAaHUA U CUCTEM aBTOMaTHUUYECKOTO YIIPaBJICHHUS,

[IK 2.1 TlpumeHSTH 3JIEKTPOHHOE OOOpYIOBAaHUE M CHCTEMbl aBTOMAaTHYECKOTO YIPABIEHUS C
Y4eTOM CHEeUU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBomuTh periiaMeHTHbIC W TpoduUiIaKTHUYeCKHe PabOThl, HACTPOUKY OO0OpYAOBaHUS H
MIPHUKJIATHOTO MPOTrpaMMHOI0 00ecIiedeHHsI aBTOMAaTHUECKUX CUCTEM YIIpaBJICHMUS,

[IK 3.1 JlmarHocTUpOBaTh JIEKTPOHHOE 000PYIOBAaHUE U CHCTEMBl aBTOMAaTHYECKOTO yIIPaBIICHNUS,

I[IK 3.2 TIIpoBoauTh TECTOBYIO TMPOBEPKY, NPOPIIAKTHYCCKUNA OCMOTPp U PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA TMOKCKA, aHAKM3a U MHTEpNpeTaluu nHpopMaIuy,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJIHEHHUS 33/1a4 MPOo(ecCHoHAIbHOM e TeNbHOCTH;

OK 09. [Tons3oBatbcs MpodeCcCHOHATBHON TOKYMEHTAIlUeH Ha TOCYIapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

MarepuajibHoe ofecrnieyeHue:
Kommnekt ydeOHOro mnabopatopHoro oOopyqoBaHHs "DJIEKTPUYECKUE H3MEPEHHUS U OCHOBBI
metposorun" ['anCen DMMOM2-H-P; TunoBoii KOMIUIEKT y4eOHOTO 000pyAOBaHUS «IDIEKTPUUECKUE

HU3MEPCHHUA H OCHOBBI MCETPOJIOTUNY, HaCTOJIbHBIN BapHWaHT, KOMIIBIOTCPHAA BEpPCUA (663 HK),
OUunOM-HK

3aganue:
1. TIpowusBectu KaMMOPOBKY aHAIOTOBOTO U3MEPHUTEIHLHOTO MpHbOpa

Ilopsinok BbIMOTHEHUSI PA0OTHI
1. Cobpatb cxemy il KAIHOPOBKU aHAJIOTOBOTO BOJBTMETPA
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2. Bpruuciuth aOCONIOTHYIO, OTHOCHUTENBbHYIO, MPUBEIACHHYIO IOTPEUIIHOCTH W BapHUALUIO

MOKa3aHUi aHaJoOroBOTO Ipubopa

CoOpath cxemy Jyisi KAIMOPOBKHU aHAJIOTOBOTO aMIlepMeTpa

4. Bpauciauth aOCONIOTHYIO, OTHOCHTEIBbHYIO, IPUBEICHHYIO TIOTPEUTHOCTH W BapHUAIUIO
MOKa3aHUi aHaJOrOBOTO Ipubopa

5. Pe3ynbTaThl 3aHECTH B TAOIHILY

w

Xoa paéoThi:
1.O3HaKOMHTBCS C TEOPETUUECKUMH CBEICHUSIMU

KpaTkue Teopernueckue cBeeHHs

KamuOpoBkoii cpeAcTB WM3MEpEeHUH Ha3bIBaCTCA KOMIUICKC JICHCTBUH ©W  OIEpaIni,
OTPEENAIONUX U IMOATBEPKAAIOLINX HACTOALIUE (JEHCTBUTENbHBIE) 3HAYEHUS METPOJIOTHMUECKUX
XapaKTepUCTUK (TOTPEIIHOCTH M BapHalMM) M MPUTOJHOCTH CpeAcTB u3MepeHuil. Kammbposka
CMEHWIa cOo0OW TMOBEPKY M METPOJOTMYECKYI0 aTTeCTallui0 CPEICTB H3MEPEHMH, IMOCKOJIbKY B
OTJINYKE OT HUX MOYKET OCYIIECTBIISITHCS JTIO00H METPOJIOTMYECKON CITY>KOOM MpHU YCIOBUH, YTO Y HEE
€CThb BO3MOXHOCTb OOECHEYHUTh COOTBETCTBYIOLIME YCIOBUA. B 3JIEKTpUUECKHUX H3MEPEHUIX
KaJTMOpOBKAa CPEJICTB H3MEPEHUN OCYILECTBISETCS METOJIOM HEMOCPEICTBEHHOTO CIUYEHUS C
sTaNioHOM. JlaHHBINH MeToJ Oa3upyeTcss Ha OCYIIECTBICHUU U3MEPEHUM OJTHOW W TOM ke (HPU3UIECKOI
BEJIMYMHBI KaJIMOpyeMbIM (TOBEpSieMbIM) MPUOOPOM U 3STAJIOHHBIM (0Opa3lOBBIM) MpHOOpaMu
OJIHOBPEMEHHO.  MeTposjoruueckue  XapakTepUCTHKH, HEO0OXOIuMble Ui  MOATBEP)KICHUs
MIPUTOJHOCTH CPEICTBA U3MEPEHUSI:

a0COoJTIOTHASI TOTPEIIHOCTh

A = Xy - Xo,
OTHOCHUTCJIbHAA HOFpCHIHOCTB
. A
o=——-:-100 %,
0
HpI/IBeI[eHHaSI HOFpeHIHOCTB
A
y =——-100 %,
“AN
Bapuanusa
b=1A] - A1,

rae Xy — Noka3aHue nopepsieMoro (KkaiudpyemMoro) npudopa;

Xo — nokazanue 00pa3oBoro npudopa (IeHCTBUTEIbHOE 3HAUCHUE U3MEPSIEMOI BETUYNHbI);

XN — IpeJes u3MepeHus MoBepsieMoro npuodopa;

A| u AT — abGCconOTHBIE MOTPEUTHOCTH MPUOOPA HA 1000 OTMETKE IMIKAJIBI P MOAX0e K He
CO CTOPOHBI 0OJIBIIUX () M MEHBIINX () 3HAYCHUH.

AOGCOTIOTHBIE TIOTPEIIHOCTH HCIpaBHOTO Tpubopa A|, A1 He JOKHBI MPEBBINIATH Mpeaesa
OCHOBHOM a0COJIOTHOM MorpenHocTi Aoc, paBHOM

Ao = 0,01-KXy,

Jlnst ompeniesieHus] TMOTPEIIHOCTH U3MEPEHHs] aHAIOroBOro aMIlepMeTpa HeoOX0auMo coOpaTh
Lenb U3 TMOCIEA0BAaTeIbHO COEAMHEHHBIX IeHepaTopa MOCTOSIHHOTO HampspkeHus (Onox 212.2) — |,
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MEPEeMEHHOTO TOoKooTpaHuumBaromiero pesucropa 330 Om (6mok 2330) — RJI, ananorosoro (7050) —
PA1 u mudposoro (MY60) — PA2 myneTumerpoB u3 6moka 510.1 (puc. 1.3).

va

Puc. 1.3. Cxema snekTpuyecKas NpUHLUIHAIbHAS
JUIst KaMOPOBKYM aHAJIOTOBOrO aMrepMeTpa

N

CoOpatb cxeMy a5t KaTMOPOBKU aHAJIOTOBOTO BOJIBTMETPA

3. Bpuuciuth aOCOTIOTHYIO, OTHOCHUTEIBHYIO, MPUBEIACHHYIO TOTPEIIHOCTH W BapHAIHIO
MOKa3aHUi aHaJIOTOBOTO IIprbOpa

CoOpath cxeMy st KaTMOPOBKU aHAJIOTOBOTO aMIlepMeTpa

Bbraucnuts  aOCONFOTHYIO, OTHOCHTEIBHYIO, TPHBEJCHHYIO IOTPEITHOCTH W BapHAIUIO
MOKa3aHUi aHaJIOTOBOTO IpHbOpa

6. PesynmbTaThl 3aHECTH B TAOIHITY

ok~

Pe IVABTATH l’.’.\.’lll(‘lpﬂﬂh‘ll JQHAIOTOBOTO BOALTMETPA

Kamb- | Odpasmomaii | ASconwrias | [pimeaesan |[Bapia-|  Ocnonnas Kaace
pyemuii npubop NOTPCHIOCTS, | HOrPEINOCT., | 111N ABCOMOTIRR TOMIOCTI
upubop MY 60 B % B BOrPEINOCTL, | KamipyeMoro
7050 B 0 npadopa
B
X} Aol | Aot Al Al ) & S | & A | K

PL"&_\',’H-I’:\TIJ K.’L’"l(’\pﬂﬂkl( AHATOTOBOTO amnepmeTpa

Kamn- Uépamom.nli Abcomorias | lpuseacusas Bapaauns | Ocnosias Kaace

pyessfl upudop NOFPEUIHOCTE, | OTPEIIHOCTS, MA | abcommuas | TOMHOCTH

npuop MY60, MA % NOIPLULIOCT b, | KRGy e~
7050, MA MA o npudopn
MA | |

Y Yol | Xol | Al At 7l v b A K

7. CpenaTh BBIBOJI IO pe3yjIbTaTaM KaMOPOBKH U3MEPUTEIBbHBIX TPHOOPOB

@®opma npeacTaBieHus pe3yabTara:
Otuer o npojenaHHoi paboTe

Kputepun onenkn:

«OTINYHO» - TEOPETUUECKOE COJIEpKaHHE Kypca OCBOEHO MOJHOCThIO, 0e3 Mpo0esioB, yMEHuUs
c(opMHpOBaHbI, BCe MPETYCMOTPEHHBIE TPOrpaMMOi yueOHbIE 3a1aHUS BBIIIOJHEHbI, KAYECTBO MX
BBIIIOJIHEHUS OLIEHEHO BBICOKO.
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«XO0po1I0» - TEOPETUYECKOE COACPIKAHUE KypCa OCBOCHO MOJIHOCTBIO, O€3 Ipo0eoB,
HEKOTOpbIe yMEHHs c(pOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOTPaMMOii yueOHbIe
3aJ1aHUS BBIIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUH BBINIOJIHEHBI C OIIMOKAMH.

«Y IOBJIETBOPUTEIBHOY» - TEOPETUYECKOE CO/IEPKaHIE Kypca OCBOCHO YaCTHYHO, HO MPOOEITbI HE
HOCST CYILIECTBEHHOTO XapakTepa, He0OX0IuMble YMEHHS PabOThI ¢ OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C(pOpPMUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MIPOTPaMMOii 00ydeHUs yIeOHBIX
3aJIlaHUH BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/IaHU CO/IEP>KAT OLINOKY.

«HeynoBneTBopuTENbHO» - TEOPETHUECKOE COJEPKAHUE Kypca HE OCBOEHO, HEOOXOAUMBbIE
yMeHUs He c(hOpMUPOBAHBI, BHIIOJTHEHHBIC y4eOHBIC 3aaHUs COAEPIKAT IPyOble OMINOKH
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Tema 1.2 Cpeacrsa usmMepeHus

JlaGopaTopnasi pabora Ne6
C6opka, ucnpITaHUE U KATMOPOBKA aHAIIOTOBOIO OMMETpa

Mean:
1 3yyenne METOIMKH MPOBEJCHUS U IPHOOPETEHNE MTPAKTHIECKUX HABBIKOB KaTHOPOBKU
aHAJIOTOBOTO OMMETpPA

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

Y1 4 npuMmeHsITh TpeOOBaHUS HOPMATUBHBIX TOKYMEHTOB K OCHOBHBIM BHJIaM MPOAYKIUU (YCIIYT)
U IIPOLIECCOB;

BroinoJsiHeHne nMpakTHYecKoii padoThl cl1ocoo6cTBYeT (POPMHPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TpOM3BOACTBA M pa3paldaThIBaTh
MPeI0KEHNUs TI0 aBTOMAaTHU3allMK TPOU3BOJICTBEHHBIX IPOILIECCOB;

IIK 1.3 Pa3pabaTeiBaTh TEXHUYECKYIO JOKYMEHTAITUIO IO AKCITyaTallMk U PEMOHTY JJIEKTPOHHOTO
o0Opy/nOoBaHUS M CHCTEM aBTOMAaTHUYECKOTO YIPABICHUS TEXHOJOIMYECKHMU IpOlieccaMu,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IPOBOJUTH ONIBITHYIO SKCIUIYaTallHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

IIK 1.5 TIpoBomute pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

[IK 2.1 TlpumeHSTH 3JIEKTPOHHOE OOOpPYIOBAaHUE M CHCTEMBI aBTOMATUYECKOTO YIPABIIEHUS C
Y4eTOM CHEeUU(PHUKU TEXHOJIOTUYECKOTO MPOoLiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

IIK 2.3 TIpoBoauTh periiaMeHTHbIE W TPO(HIaKTHYECKHE PabOThI, HACTPOUKY OOOPYIOBaHUS H
MIPHUKJIATHOTO MPOTrpaMMHOI0 00ecIiedeHHsI aBTOMAaTHUECKUX CUCTEM YIIpaBJICHMUS,

[IK 3.1 JlmarHocTUpOBaTh JIEKTPOHHOE 000PYIOBAaHUE U CHCTEMBl aBTOMAaTHYECKOTO yIIPaBIICHNUS,

I[IK 3.2 TIlpoBoauTh TECTOBYKO WIPOBEPKY, MNPOGUIAKTHUYECKUNA OCMOTPp W PETYIHPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoOsl pemieHus 3a1a4 npodecCuOHaTbLHON ACITEIBPHOCTH MPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MOMCKA, aHAIM3a U MHTEPIpeTalnu HH(OopMaIuu,
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH JIJIsl BBIIOJIHEHHUS 33/1a4 MPOo(ecCHoHAIbHOM e TeNbHOCTH;

OK 09. [Tons3oBatbcs MpodeCcCHOHATBHON TOKYMEHTAIlUeH Ha TOCYIapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

MarepuajibHoe ofecrnieyeHue:
Kowmmnekt yueGHOro maboparopHoro oOopynoBaHusi "DIEKTpHUUECKHE H3MEPEHHUs] U OCHOBBI
metposorun" ['anCen DMMOM2-H-P; TunoBoii KOMIUIEKT y4eOHOTO 000pyAOBaHUS «IDIEKTPUUECKUE
W3MEpEHUsT M OCHOBBI METPOJIOTHH», HACTONBHBIM BapuaHT, KommbioTepHas Bepcus (6e3 IIK),
ONUuOM-HK

3aganue:
1. TIpousBecTH KaIuOPOBKY aHAIOTOBOTO OMMeETpa

Ilopsinok BbIMOTHEHUSI PA0OTHI
1.3aKOHCIIEKTUPOBATh TEOPETUUECKUE CBEACHHUS
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2.CoOpath cxemy COTJIaCHO METOUYECCKUM YKa3aHUSIM
3.PacuuTarh aOCOMOTHYIO, TOMYCTHMYIO IMOTPEITHOCTD, MOTPEITHOCTh BapHUaIllUU
4.Cnenatb BBIBOJ

Xoa padoTsl
1.3aKkOHCIIEKTUPOBATh TEOPETUUECKUE CBECHUS
KpaTkue Teopernueckue cBeeHHs

OmMeTpaMu Ha3bIBAIOT MPUOOPBI MPSAMOTO JAEWUCTBUSA, CIY)XKAllMe Uil HENOCPEICTBEHHOTO
U3MEpPEHUS AIEKTPUUECKOIO CONPOTHUBIICHUSI.

KannGpoBka oMMETPOB MPOU3BOJUTCS MO METO/IY HETIOCPEACTBEHHOTO CIMYCHHS MX MOKAa3aHUN
C MHOTO3HAaYHOM MEpOMH, B Ka4eCTBE KOTOPOW HCIIOJB3YIOTCA 3TAIIOHHBIE Mara3uHbl CONPOTHBIICHUM
kiaccoB TouHocTH k = (0,05-0,2). Kitacc TOYHOCTH 3TaOHHOTO Mara3uHa JIOJDKEH ObITh B 4-5 pas
KJ1acca TOYHOCTH KalnuOpyeMoro oMMeTpa.

DTalOHHBIM Mara3uH CONPOTHUBIIEHUS JOJDKEH oOecredyuBaTh TAKKE JOCTATOYHYIO IJIABHOCTh
pEerylIupoBaHUsl CONPOTUBIEHUS U NEPEKpPhITHE BCEro pabouero auamnasoHa ommerpa. s 3Toro
JIOTTYCKAaeTCsl MOCIIEeI0BAaTENbHOE COEAMHEHNE HECKOJIBKUX ATAJIOHHBIX Mara3uHOB COIIPOTUBIICHHUSL.

B kauecTBe 3TalIOHHOTO NMpHU KaaMOpPOBKE OMMETPOB HAMOOJIEe YacTO HCIOJB3yeTCs Mara3uH
conpotuBiieHui tuna P-33 oGecneunBaromuii B auamnazone temmeparyp ot 10 °C go 35 °C mpu
OTHOCHUTENbHOU BiaxHocTu 10 80 % , cienyronre XapakTepUCTUKH:

— knacc ToudoctH 0,2;

— numana3oH u3MeHeHus conpotusnenus (0,1...99999,9) Owm;

— HOMHHAJIBHOE COMPOTHUBIICHUE CTyNeHU Miaamen nexaast 0,1 Owm;

— HOMUHAJIBHOE CONPOTHBIIEHHE CTyneHu crapuien aekaasl 10000 Owm;
— Bapuanus Ha4YaJIbHOTO CONMPOTHBICHUS MarazuHa He 6omee 0,004 Owm;
— HOMUHaJIbHasi MOIIIHOCTh OJTHOM CTyIeHH He npesbimaer 0,25 Br.

Marasun conpotuBiennii P-33 comepxkur mects aekaa (R1-R6), ero ympomeHHas cxema
NpuBEJeHa Ha puc. 1

[Ipu xanuGpoBKE OMMETPOB BBIMOIHSIOT CAEAYIOLIUE ONEPALUHU:

— BHEILIHHUA OCMOTP;

— ompoOoBaHue;

— HU3MEepeHHEe BPEMEHH YCTAaHOBIICHUS MTOKa3aHMii;
— ormpezeneHe BIUSHNS HAKJIOHa pudopa;

— ornpejeneHrue OCHOBHOM MOTPEIIHOCTH prbopa;
— ornpezeneHe MOTPEIIHOCTH OT BapHUalluu.

R1 R2 R3 R4 RS R6
0 09Q 99Q 99999.9 Q

Pucynox 1-Cxema maraszuna conpotusieHuit P-33
CxeMa coeMHEHMsI Mephl (3TAJIOHHOTO Mara3MHa CONPOTUBIICHUH) M KaTMOpyeMOro oMMmeTpa
IIPUBEZICHA Ha pUC.2.
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C .

Mepa R, R, Ommerp

0 o]

Pucynoxk 2 — KanubpoBounas cxema

[Tpu nmpoBeneHNH KAITMOPOBKHU JOJDKHBI OBITH COOJIOICHBI HOPMAJIbHBIE YCIOBUS SKCIUTYaTalluu
CPEIICTB U3MEPEHHUS:

e TeMIiepaTypa okpyxatouieit cpeast (20+£2)°C;

® OTHOCHUTEIIbHAS BIXKHOCTH Bo3yxa (45-80) %.

[Ipu xamuOpoBKe, M3MEHSS 3HAYCHHWE COTPOTUBIICHUS Mara3WHa, yCTaHABIWBAIOT CTPENKY
OMMETpa Ha OLM(POBAHHYIO OTMETKY IIKajdbl RI M OTCUMUTHIBAIOT JI€HCTBUTEIILHOE 3HAUYEHUE
conporuBiieHuss RO 1o monoxeHuto mnepekrodareneil MarasuHa. AOCOJIOTHOE 3HAUYEHUE
HOTPEITHOCTH MPHOOpa pacCUUTHIBAIOT MO hopMyIIe:

A :Rn o R()
HOFpeHIHOCTB Ha Ka)K}IOfI OTMETKEC IIKAJIbI OMPCACIIAIOT ABAXKIBI: MOABOAA CTPEIKY OMMETpA K

KanmuOpyemoil oTMeTke cHavana cieBa RO 3atem cmpaBa RO IlorpemHocTs Bapuanuu nokazaHui
BBIYHUCIISIIOT TI0  popMyJIe:

Au.xp = ' R 0= R nl

[Ipn xanuOpoBKe cleayeT Y4YMTHIBaTh OCOOEHHOCTH HOPMHMPOBAHHS IMPEAENIOB JIOMyCKaeMOoM
MOTPEIIHOCTY OMMETPOB DPA3MYHBIX TUMOB. Tak B OMMETpax C pPaBHOMEPHON WM CTENEHHOMN
IIKAJION, KJIAacC TOYHOCTH KOTOPBIX OO0O3HA4YaeTcss MACCATUYHOM JapoObro (Hampumep, 2,5),
MOTPEIIHOCT, HOPMHUPYETCS B MPOIEHTaX OT BEpXHEro 3HaueHuss RB 1nuanmazoHa HM3MEHEHHH U
paccuuThIBaeTCs 1o GpopMmyIie:

. 100%

n

B ommerpax mpenmen AomyckaeMol MOTPENIHOCTH, KOTOPBIX HOPMHUPYETCS B HPOLIEHTaX OT
3HAYEHUS] U3MEPSEMOTO COMpOoTHBIIeHUs Ri, Kiacc TOYHOCTH 0003HAUAETCSl YMCIOM MOMEIIEHHOM B

KPYXKOK
T
(Hammpumep, O) Y TIOTPEUIHOCTh B MPOIEHTaX PaCCUUTHIBAETCS MO (hopmyIie:

) A 100%%

R,

B OMMCTpax C€ CYHICCTBCHHO HEJIWHEHHON IITKaJI0M npeaci ﬂOHYCKaeMOﬁ MOrpCIIHOCTH
HOPMHUPYCTCA B MPOLUCHTAX OT AJIMHBI HIKAJIbI UJIA €€ pa60qel71 yactu L B Mm. Knnacc TounocTy Takux
HpI/I60pOB 0003HAaYaeTCsT YHCIOM INOMCIICHHBIM MCXKIY ABYMS JIMHUAMH, PACIHOJIOKCHHBIMU 1101

2.5
yriaom (Hampumep, ¢ ) U MOTPEIIHOCTh PACCUUTHIBACTCS 10 (GOpMYyIIE:

AS
= — - 100%
L

rac S—- YYBCTBUTCIILHOCTbE OMMCTpPA B TOUKC U3MCPCHUA:

AL

S=——
AR

rne AL — paccrosiHMe MEXy KaInOpyeMoil OTMETKO IIKanbl U ONvKaiiien K Heil, MM;
AR — pa3HOCTb OKa3aHUI OMMETpPA, COOTBETCTBYIOLAsl ITUM OTMETKaM, OM.
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2.Cobpath cxemMy COTIaCHO METOTUYCCKUM YKa3aHUSIM
3.PacuuTarh a0COMOTHYIO, TOMYCTHMYIO MMOTPEITHOCTD, MOTPEITHOCTh BapHUaIllUU
4.Cnenatb BBIBOJ

®dopma npecTaBiIeHUs pe3yabTara:
Otyet o mpoieIaHHoM padoTte

Kpurtepuu onenkn:

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

«XO0po1I0» - TEOPETUYECKOE COAEPIKAHUE Kypca OCBOCHO MOJIHOCTBIO, Oe3 poOeos.,
HEKOTOpbI€ yMEHHUS c(HOPMHUPOBAHbI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3aJlaHUS BBITIOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMIOJIHEHBI C OIIMOKAMH.

«Y IOBIETBOPUTENBHO)» - TEOPETUYECKOE COAEPKAHUE KypCa OCBOCHO YaCTHYHO, HO MPOOEIIbl HE
HOCST CYILLIECTBEHHOTO XapaKTepa, HE00X0AUMbIe YMEHUS pabOThl C OCBOCHHBIM MaTepUalioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTpaMMOi 00ydeHUs y4eOHbIX
3aJlaHUH BBINOJHEHO, HEKOTOPbIE U3 BBITIOJHEHHBIX 3a/IaHUi COJIepKaT OLINOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJEPKAHNE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHHs He c(popMHpOBaHbI, BHIIOJHEHHbIE YueOHbIE 3aJaHUS COJepKAT rpyOble OINOKU
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Tema 1.2 Cpeacrsa usmMepeHus

JlaGopaTopnast paGora Ne7
C6opka 1 UCIBITAaHHE MOCTOBOM CXEMbI H3MEPEHHUS HIEKTPUIECKOTO COMPOTUBIICHHS

Mean:
COopka 1 UCTIBITAHHE MOCTOBOM CXEMbI H3MEPEHHUS DIEKTPUIECKOTO COMTPOTHBIICHHSL.
I/I3MepeHHe COIMMPOTHUBJICHUA HCPABHOIICYUM YPABHOBCIICHHBIM MOCTOM.

Boinosnus padorty, Bel Oyaere:
ymemup:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KayeCTBa;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIMHU (YCIYT)
U IIPOLIECCOB;

BrinoJsiHeHHe MpaKkTHYecKOoil padoThl croco0CTBYeT (POPMUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TpOM3BOACTBA M pa3paldaThIBaTh
MPeI0KEHNUs TI0 aBTOMAaTHU3allMK TPOU3BOJICTBEHHBIX IPOILIECCOB;

IIK 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAITUIO IO AKCILTyaTalluk U PEMOHTY JJIEKTPOHHOTO
0o0Opy/lOBaHHA M CHCTEM aBTOMAaTHYECKOTO YIPABIEHUS TEXHOJOTMYECKMMM IpPOILECCaMu,
0e30MacHOMY BEJICHHUIO padoT MPH UX 00CITYKHBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTENIbHBIE HCIBITAHUS W IMPOBOJWUTH OIBITHYIO JKCILIyaTalHIO
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIICHUS;

IIK 1.5 TIpoBomute pabOTBI MO MOHTaXY, WCIBITAHUSM, HAJAJKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMATUYECKOTO YIPaBJICHUS;

[IK 2.1 TlpumeHSTH 3JIEKTPOHHOE OOOpYIOBAaHUE M CHCTEMbl aBTOMAaTHYECKOTO YIPABIEHUS C
Y4eTOM CHelU(PHUKU TEXHOJIOTUYECKOTO MpoIiecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (HYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B MPOLIECCE IKCIUTyaTallUu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIC U TpodUiIaKTHUEeCKHEe PabOThI, HACTPOUKY OO0OpyHAOBaHUS U
MPUKIIATHOTO MPOTrpaMMHOI0 00eCredeHHsI aBBTOMAaTHUECKUX CUCTEM YIPaBJICHHUS;

[IK 3.1 JlmarHocTUpOBaTh JIEKTPOHHOE 000PYIOBAaHUE U CHCTEMBl aBTOMAaTHYECKOTO yIIPaBIICHNUS,

I[IK 3.2 TIlpoBoauTh TECTOBYKO MPOBEPKY, MNPODGHUIAKTHYECKHH OCMOTP M PETYJIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMAaTUYECKOTO YIPABIICHUS;

OK 01. Beibupats criocoObl pemieHus 3a1a4 npodecCuOHaTbHON ASITEIPHOCTH IPUMEHHUTEIIBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Ucronp30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, aHAIN3a U MHTEPIIPETAIIM HHPOPMAIIHH,
1 nH(GOPMALMOHHbBIE TEXHOJIOTUY JIJIs1 BBIMOJHEHUS 3a/1a4 MPO(PEeCcCHOHANBHON 1eATeIbHOCTH;

OK 09. [Tons3oBatbcs MpodeCcCHOHATBHON TOKYMEHTAIlUeH Ha TOCYIapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

MarepuajibHoe ofecrnieyeHue:
Kommnekt yueOHOro maboparopHoro oOopynoBaHus "DIEKTPUYECKHUE H3MEPEHUS U OCHOBBI
metposorun" ['anCen SUOM2-H-P; TunoBoii KOMIUIEKT y4eOHOTO 000pyA0BaHUS «IDIEKTPUUECKUE

HU3MEPCHHUA H OCHOBBI MCETPOJIOTUNY, HaCTOJIbHBIN BapHWaHT, KOMIIBIOTCPHAA BEpPCUA (663 HK),
OUunOM-HK

3aganue:
1. M3meputh COMPOTUBIIEHUE C TOMOIIBI0 MOCTOBOM CXEMBbI

Ilopsinok BeINO/THEHHsI PadoOTHI:
1.3anucaTh TEOPETUUECKUE CBEACHHUS
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2.Cobpath cxemy IEKTPUIECKOTO COCTMHECHUS BBITIOTHSIEMOTO IKCIIEPUMEHTA

3.o6uTthbest GamaHCUPOBKU MOCTA U U3MEPHUTH COMPOTUBIICHHE R M BBIYMCIUTH H3MEPEHHOE
conpoTuBiieHne RX

4.CuenaTtb BBIBOI

Xoa paGoThI:

1.3anucarp TEOPETUUECKUE CBEACHUS

KparTkue Teopernueckue cBegeHHs

JlaGoparopHasi ycTaHOBKA U AJIEKTPUUECKAsl CXeMa COEIUHEHHN

[IpuHUMnManbHas cxema MoCTa JUlsl U3MEPEHUs AIEKTPUUECKOTO CONPOTUBIICHUS NPUBEIEHA Ha
puc.l.

K ncrounuky noctostHHoro HanpsbkeHus: G MoAKIIIOYEHbI MapajljIesIbHO JIBa Ileda MOCTa: IIJIEU0
U3 TOCIJIEOBATEIbHO COEIUHEHHBIX pe3uctopoB R1 m u3Mmepsiemoro compoTuBieHus RX, U miedo
3 R2 m maraszuna conpotuBiennii R . [ ¢ukcanmm MOMEHTa paBHOBECHS MOCTA HCIOJIB3yeTCs
uupposoir MynptumMeTp MY60. [Ipun uaMepeHun conpoTuBieHUs RX U3MEHEHHEM CONMpPOTUBIECHUS
MarasuHa R no6uBatorcsi paBHOBecHsl MOCTa — HamnpsbkeHue Ha PV1 pasBHo Hymo. Ilpu paBHOBecun
MOCTa OTHOIIEHHSI COTPOTUBJIEHUN PE3UCTOPOB B IIJIEUaX MOCTa OJJUHAKOBOE

Ay %
R R2
Bemnunna HU3MEPACMOro COIMPOTHUBIICHUS PaBHA
Rl
Ry=—-R
7 r2

1 HC 3aBUCUT OT HAIIPSXKCHUA ITUTAHUA MOCTOBOHM CXEMHEL.

!

4]
A R1 R2

G PVl
|u

+

—o—Rx R

Puc. 1. HpI/IHI_II/IHI/IaJ'IBHaH CXEMa U3MEPCHUA COIIPOTUBJICHUSA C IOMOIIBIO MOCTA.

PexomeHtyeMble HOMHUHAIIBI COTIPOTUBJICHUI MOCTA!

R1=1 xOwm ;

R2=10 xOwm ;

Rx=0_330 Ow;

R- mMarasuH cOnMpOTHUBIICHUH.

[Ipy BBHIMOTHEHUU M3MEPEHUHN YCTAaHABIMBAIOT MPOU3BOJBHYIO BETUUYMHY COMPOTUBIEHHS RX .
Bxurouaror Hanpspbkenue nurtanus mocta U. M3mensist compoTtuBnenne R wmarasuwna, noOuBaroTcs
paBHOBECHS MOCTa, T. €. MUHIMAaJILHOTO HaNpshKeHusl Ha MUIMBoIbT™MeTpe PV1 (mynasTumerp MY 60

¢ npexaenom usmepeHus 200 mB moctossHHOoTO HampspkeHus). [lo usBectHeiM 3HaueHusM R1,R2,R
BBIYHCIISIOT COTMIPOTHUBIICHUE



Jlnisi TIOBBIICHUS TOYHOCTH pe3yibTara BenuuuHy comnpotuBieHuii R1,R2  neo6xommmo
U3MEPHUTH MYJIIbTUMETPOM JI0 COOPKH CXEMBI.
2.Cobpath cxemy IEKTPUIECKOTO COSTMHECHUS BBITIOTHSAEMOTO SKCIIEPUMEHTA
3.lo6utbcsi OamaHCUPOBKM MOCTa W H3MEPHUTh CONPOTUBICHWE R M BBIYMCINUTH H3MEPEHHOE
conpoTuBiieHne RX
4.CaenaTth BBIBOJ

®dopma npeacTaBieHUs pe3yabTara:
Otyet o mpoieIaHHoM padoTe

Kpurepuu onenkn:

«OTIMYHO» - TEOPETUUECKOE COAEPKaHNE Kypca OCBOEHO MOJIHOCTHIO, 0€3 MPoOeoB, yMEHUs
c(opMHUpOBaHbI, BCE MIPETYCMOTPEHHbIE MPOTPAaMMON yueOHbIE 3aJJaHNsI BBIIIOJIHEHBI, KAYECTBO UX
BBINIOJIHEHUS OLIEHEHO BBICOKO.

«XO0po1I0» - TEOPETUYECKOE COAEPIKAHUE Kypca OCBOCHO MOJIHOCTBIO, Oe3 poOeos.,
HEKOTOpbI€ YMEHHUS c(HOPMHUPOBAHBI HEAOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOil yueOHbIe
3aJIaHUs BBITIOJHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBITIOJIHEHBI C OIIMOKAMH.

«Y IOBIETBOPUTENBHO)» - TEOPETUYECKOE COAEPKAHUE KypCa OCBOCHO YaCTHYHO, HO MPOOEIIbl HE
HOCST CYILIECTBEHHOTO XapaKTepa, He00X0AUMble YMEHUSI pabOThl C OCBOEHHBIM MaTepuaioM B
OCHOBHOM C()OPMHUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMOi 00ydeHUs! y4eOHbIX
3aJlaHUH BBINOJIHEHO, HEKOTOPbIE U3 BBITIOJIHEHHBIX 33/IaHUN CO/IEP)KaT OLINOKY.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJEPKAHNUE Kypca HE OCBOEHO, HEOOXOIUMBIE
yMeHHs He c(pOpMHpPOBaHbI, BHIIOJHEHHbIE YUeOHbIE 3aJaHUS COJepkKAT rpyOble OINOKU
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Tema 1.2 Cpeacrsa usmMepeHus

JlaGopaTopnasi paGora Ne8
N3mepenue 31eKTpruuecKoro COpoTUBIEHUS METOI0M 3aMELICHUS

Mean:
O3HaKOMI/ITI)C$I H UCIIBITATh USMCPCHUEC COIMPOTUBIICHUA METOJAOM 3aMCIICHUA

Boinosnus padorty, Bel Oyaere:
ymembp:

Y 1 ucnonb3oBaTh B IPOPECCHOHANBHON AEATEIbHOCTH TOKYMEHTALIMIO CUCTEM KaueCTBa;

Y1 4 npuMeHsTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BUJAaM MPOJIYKIHHU (YCIYT)
U TIPOLIECCOB;

BreinosiHeHne nMpakTHYecKoii padoThl cl1ocoO6cTBYeT (POPMUPOBAHUIO:

I[IK 1.1 TlpoBoauTh aHamu3 TEXHOJIOTMYECKUX OTEpaluii TpOM3BOACTBA M pa3paldaThIBaTh
MPeI0KEHNUS TI0 aBTOMAaTHU3allMK TPOU3BOJICTBEHHBIX NPOILIECCOB;

[1K 1.3 Pa3paGaTheiBaTh TEXHUYECKYIO JOKYMEHTAIIUIO MO SKCIUTyaTallid U PEMOHTY 3JIEKTPOHHOTO
o0Opy/lOBaHUS U CHCTEM aBTOMAaTHMUYECKOIO YIPABICHUS TEXHOJOIMYECKHMH IpolieccaMu,
0e30MmacHOMY BEJICHHUIO padoT MPH UX 00CITYyKUBAHUH;

I[IK 1.4 IlnanupoBaTh HpeABAapUTEIIbHBIE HCIBITAHUS W IMPOBOJUTH OIBITHYIO JKCILIyaTaLUIO
AIIEKTPOHHOTO 000PY/AOBAHUS U CUCTEM aBTOMATHUYECKOTO YIIPABIICHUS;

IIK 1.5 TIpoBomute pabOTBI MO MOHTaXY, HCIBITAHUSM, HAJAKe W CJade B OKCILTyaTaruio
AIIEKTPOHHOTO 000PY/I0BAaHUS U CUCTEM aBTOMaTUYECKOTO YIPaBIIECHUS;

[IK 2.1 TlpumeHSTH 3JIEKTPOHHOE OOOpYIOBAaHHUE M CHCTEMbI aBTOMAaTHYECKOIO YIIPABJICHUS C
Y4ETOM CHEeIU(PHUKU TEXHOJIOTUYECKOTO MPOLIecca;

I[IK 2.2 KouTponupoBaTh M aHaIW3UPOBaTh (OYHKIMOHHUPOBAHUE CHUCTEM aBTOMATHYECKOTO
YIPaBJIEHUS B IPOLIECCE IKCIUTyaTalluu;

[IK 2.3 TIpoBoauTh periiaMeHTHbIe U TpodUiIaKTHUEeCKHEe PabOThI, HACTPOWKY OO0OpyAOBaHUS U
MIPUKIIATHOTO MPOTrpaMMHOI0 00ecredeHNsI aBBTOMAaTUYECKUX CUCTEM YITPABIICHNUS;

[IK 3.1 JlmarHocTUpOBaTh JIEKTPOHHOE 000PYIOBAaHUE U CHCTEMBl aBTOMAaTHYECKOTO yIIPaBIICHNUS,

I[IK 3.2 TIlpoBoauTh TECTOBYIO TPOBEPKY, MNPODGHUIAKTHUYECKHH OCMOTP M PETYIUPOBKY
AIIEKTPOHHOTO 000PYIOBAaHUS U CUCTEM aBTOMATHYECKOTO YIIPABIICHUS;

OK 01. Beibupats criocoOsl permieHus 3a1a4 npodecCuOHaTbLHON ACITEIBHOCTH MPUMEHHUTEIIBHO K
pa3InYHBIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBPEMEHHBIE CPEICTBA IMOMCKA, aHAIN3a U MHTEPIIPETAIi HHPOPMAIIHH,
1 UH(GOPMALMOHHBIE TEXHOJIOTUH JIJ151 BBIMOJIHEHHS 3a/1a4 MPoQpeCcCUOHATbHON AEITeIbHOCTH;

OK 09. [Tonp3oBathcs MpoQeCCHOHATBHON TOKYMEHTAIlUEH Ha TOCYIapCTBEHHOM W MHOCTPaHHOM
SI3bIKAX.

MarepuajibHoe ofecnieyeHue:
Kommnekt yueGHOro maboparopHoro oOopynoBaHHs "DIEKTPUYECKHUE W3MEPEHUS U OCHOBBI
metposorun" ['anCen DMUOM2-H-P; TunoBoii KOMIUIEKT y4eOHOTO 000pyAOBaHUS «IDIEKTPUUECKUE

U3MEpEeHUsT M OCHOBBI METPOJIOTHH», HACTOJBHBIM BapuaHT, KommbioTepHas Bepcus (6e3 IIK),
OUuOM-HK

3aganue:
1. M3meputh COMpPOTUBICHUE METOJOM 3aMEICHHS

Ilopsinoxk BbINOJHEHHS PA0OTHI
1.Cobepute cxeMy Il U3MEPEHUS! COPOTUBIICHUI METO/I0M 3aMelIeHU I
2.M3mepbTe METOIOM 3aMellleHus conpotusieHue R1.
3.01eHNTE SKCIIEPUMEHTANIBHO TIOIPEUTHOCTD, TOMYIIEHHYIO ITpU U3MepeHuu R.
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4. TlpoBenuTe aHAJIOTUYHBIE U3MEPEHUSI IPYTUX COIIPOTUBIICHUM

Xopn padoThr:
1.O3HaKOMUTBCSI C TEOPETUUECKUMHU CBECHUSIMU
Kparkue TeopeTuueckue cBeeHHs
Mertoa 3aMenieHuss OCHOBAH Ha TOM, YTO €CJIM Ha KaKOM-HUOY/Ib YYacTKE IIETH MPOBOIHHUK
3aMEHUTH (3aMECTUTh) JPYTUM TAKOTO K€ COIPOTHBIICHHSI, TO CHJIa TOKA B IIETTH HE M3MEHHUTCSI.
CymIIHocTh METO/1a TIOHSTHA U3 PACCMOTPEHUS CXEMBI, IIPEICTaBIeHHON Ha pHC. 1.

®

Ry R

Puec.1

Brauane muzmepsieTcst TOK, IPOTEKAONINN Yepe3 HEM3BECTHOE COMPOTHUBIICHHE (TIEPEKII0YaTEIh
B MOJIOKEHUH 1).

3arem compotuBieHne RX 3ameHstoT Ha MarasuH comnpotuBieHuil RM (mepexmouartens B
MOJIOKEHUH 2) U MOA0MparoT Takoe 3HaueHne RM, nmpu KOTOpOM TOK B IIEMH OCTAHETCS TEM K€, YTO U
MPY MOJIKJIF0YEHHOM conpoTuBiieHNH RX. OdeBuiHO, 4TO B 3TOM ciiydae RX = RM.

AGCOIOTHAS OTPEIIHOCTh U3MEPEHUs COTIPOTUBIIEHUS OYET OMPENeNIThCs KIIacCOM TOYHOCTHU
Mara3uHa COIPOTUBIICHUH U YyBCTBUTEIBHOCTHIO MUJITHAMIIEPMETPA.

Bennmunny ARX MOKHO onipefeuTh SKCIepUMEHTaIbHO. 7151 3Toi 1enu

1. Tlo xitaccy TOYHOCTH MIJLTHAMIIEpMETpa OIIEHUBAIOT a0COJIIOTHYIO IMMOTPEITHOCTh Tproopa Al.

2. Ilpy BKIIOYEHHOM Mara3uHe COMNPOTHUBJIICHUN YCTAHABIMBAIOT B 1€MW 3HAYEHHUE TOKAa,
OTJIMYAroIeecs OT U3MEPEHHOTo Ha + Al .

3. OnpenensitoT 3HaueHuss £ AR - pa3HOCTh MEXAYy MU3MEPEHHBIM 3HAUEHHEM COMPOTHUBIICHUS
RM w1 BenM4MHON CONPOTUBIIEHNUS, BbI3BAaBLIEr0 U3MEHEHHUE TOKA B lenu Ha + Al

4. 3nauenne abcomoTHor ommOku ARX B ompenenenun RX Oyzaer 6omabie AR Ha BenuuuHy
a0COJIIOTHOM MoTpentHocTH MarazuHa ARM
2.Cobpath cxemy JjIsl U3BMEPEHHS CONTPOTHBIICHUI METOIOM 3aMenieHui (puc.1).
3.13mepbTe MeTOI0M 3aMelleHus conpoTuBieHue R1.
4.01eHnTe SKCIEPUMEHTAIBHO MOTPEIIHOCTb, AOMYIIEHHYIO PU U3MepeHuH R.
5. [IpoBenuTe aHATOTUYHbIE U3MEPEHUS APYTUX COMPOTUBICHUN
6.Crenats BEIBOJ

®opMma npeacTaBieHus pe3yabTara:
Otuer o npojenaHHoi paboTe

Kputepun onenkn:

«OTINYHO» - TEOPETUUECKOE COJIEpKaHUE Kypca OCBOEHO MOJIHOCThIO, 63 MpoOesoB, yMEHUs
c(OopMHpPOBaHBbI, BCE MPETYCMOTPEHHBIE TPOrpaMMOil yueOHbIE 3a/1aHUS BBITIOJHEHbI, KAYECTBO UX
BBITNIOJIHEHUS OLIEHEHO BBICOKO.

«X0opouIo» - TEOPETHUECKOE COJIEPKaHUE Kypca OCBOECHO MOTHOCTBIO, 0€3 Mpo0enos,
HEKOTOpbIe yMEHUs c(pOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE TPOrpaMMOii yueOHbIe
3aJJaHUs BBITIOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIIIOJHEHBI C OLTUOKAMHU.
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«Y IOBJIETBOPUTEIILHOY - TEOPETUUECKOE COJIEPrKaHUE Kypca OCBOCHO YaCTHUYHO, HO IIPOOeIIbl He
HOCST CYILIECTBEHHOTO XapakTepa, He0OX0IUMble YMEHHS pabOThI ¢ OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C(pOPMUPOBAHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MIPOrPaMMOi 00ydeHuUsT yaeOHBIX
3aJIJaHUH BBIIIOJIHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/IaHU CO/IEP>KaT OLINOKY.

«HeynoBi1eTBOPUTEIILHOY - TEOPETUUECKOE COJIEPAKAHUE Kypca HE OCBOEHO, HEOOXOIMMBbIE
yMeHUs He c(hOpMUPOBAHBI, BHIIOJTHEHHBIC y4eOHBIC 3aaHUs COAEPHKAT IPyObIe OMIMOKH
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