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[IpenMeTHO-LIMKIIOBOM KOMUCCHUEH Metoanueckoii komuccuern MoK
«MexaHN4eCcKOro, THPABINIECKOr0 000PYI0BaAHHUS
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PazpaboTunk (u):
npenogaBatens PI'BOY BO «MI'TY um. .. HocoBa» MHoronpodunsHbIN KOIIEIK
0O.C.Kanenuna

Mertonuveckue yKa3aHusl 10 BBIMOJHEHUIO TMPAKTHYECKUX U JTA0OpaTOPHBIX paboT pa3paboTaHbl Ha
OCHOBe pabouell mporpaMMbl Y4eOHON AUCHUIUIMHBI / TpodecCHOHATBHOTO MOAyNs «MeTponorus,
CTaH/IapTU3AIMS U CEPTUPHUKALIUS.

ConeprkaHre MPaKTUYECKUX M JTA0OPaTOPHBIX PAdOT OPUEHTHPOBAHO HA TIOATOTOBKY OOYYAIOIIUXCS K
OCBOCHHUIO TPOPECCHOHAIBLHBIX MOAYJIEH TPOrpaMMbl TOJATOTOBKH CIEIUAMCTOB CPEIHETO0 3BEHA II0
cneumanbHocTl  15.02.14  OcHaieHue cpeacTBaMHM aBTOMATH3ALMM  TEXHOJOTMYECKMX IPOLECCOB U
MPOU3BOJICTB (TI0 OTPACIIAM) U OBJIAJICHHIO MPO(ECCHOHATLHBIMU KOMITETEHITUSIMHU.



1 Beegnenue

2 Metonyeckue yKa3aHHs
[Ipaktrueckoe 3ansitue Nel
[IpakTuueckoe 3ausitue No2
[TpakTrueckoe 3ansaTue Ne3
IIpakTnueckoe 3austue Nod
IIpakTueckoe 3ansatue Ne5
[IpakTuueckoe 3ausatue Neb
IIpakTnueckoe 3ansatue Ne7
[IpakTnueckoe 3anarue Ne§
ITpakTnueckoe 3ansaTue Ne9
[IpakTuueckoe 3anarue NelQ
[Ipaktuueckoe 3anstue Nel 1
[IpakTuueckoe 3anarue Nel2
[TpakTueckoe 3ansTue Nel3
[IpakTnueckoe 3anstue Nel4
JlaGopaTtopnoe 3ansitue Nel
JlaGopaTopHoe 3ansiTre No2
Jla6opaTtopHoe 3anstre No3
JlaGopaTopHoe 3ansTue No4
JlaGopaTtopnoe 3ansitue No5
JlaGopaTopHoe 3ansTre Ne6
JlaGopaTtopnoe 3ansitue No7
JlaGopaTopHoe 3ansTre No§

COJEPKAHUE



1 BBEAEHUE

BaxHylo yacTh TE€OpeTHUECKOH M Mpo(ecCHOHATBFHONW MPAKTHYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABJIAIOT IPAKTUYECKUE U Ja0OpAaTOPHBIE 3aHATHUS.

CoctaB M conep)kaHHe MPAKTUYECKHX M JaOOpaTOPHBIX 3aHATUH HAmpaBlieHbl HA PEaTH3alHIo
@enepanbHOr0 rocylapcTBEHHOIO 00pa30BaTENBHOIO CTaHAApTa CpEIHEro Mnpo(ecCHOHANIbHOTO
o0Opa3oBaHwUs.

Benymell  aunakTH4eckodl — LeIbl0  NPAKTUYECKUX  3aHATUH  sABiseTcss  (OpPMHPOBAHUE
npoeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHIA BBIOIHATH OINpEesICHHbIE JeHCTBUS, ONEpalny,
HE0O0XO/AMMBIE B IOCJIEAYIOWEM B IMPO(ECCUOHAIBHONW IeATeNbHOCTH) MM Y4eOHBIX MPAKTUYECKUX
YMEHUH (YMEHUH pelaTh 3a7auu), HEOOXOAUMBIX B IIOCIEAYIOUIEN yueOHOM 1eATeNbHOCTH.

Benymeli aunakTudeckoil 1Lenbio JJAOOPAaTOPHBIX 3aHATUH  SBJIAETCS  SKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U MPOBEPKA CYILIECTBEHHBIX TEOPETUUECKUX TI0JI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B cootBercTBHM ¢ paboueil mporpaMMoil ydeOHON AUCHUIUIMHBI «MeTposorus, craHaapTu3anus u
CepTH(HKAIMA» MPETYCMOTPEHO MPOBEICHHE MPAKTUIECKUX U JTa00PATOPHBIX 3aHITUH.

B pe3ynbrare ux BBIOJHEHUS, 00YYAIOLIUICS JODKEH:

ymembp:

VY 1.4.04 npumeHsATh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHMJaM IpPOAYKLUHU
(ycmyr) u IpoLeccoB;

V¥ 2.1.18 ucnonp3oBaTh B IpOPeCCUOHATBHOM 1ESTETbHOCTH JOKYMEHTALUIO CUCTEM KauecTBa;

YV 2.1.19 odopmiATh TEXHOJOTUYECKYIO M TEXHUYECKYIO JIOKYMEHTAIIMI0O B COOTBETCTBUU C
JecTBYyIOIIEH HOpMAaTUBHON 0a30ii;

VYV 2.1.20 npuBOIUTH HECUCTEMHBIC BEIMYMHBI M3MEPEHUU B COOTBETCTBUE C JEHCTBYIOIIMMHU
CTaHJapTaMM U MeXAyHapoJHoU cuctemoit eaunul CU;

Yo 01.01 pacrio3HaBath 3a1a9y W/ni mpoodieMy B po(heCCHOHATTBHOM H/WITH COITUATIBHOM KOHTEKCTE;

VYo 01.02 ananu3upoBats 331a4y W/UIH MpoOIeMy U BBLACIAT €€ COCTaBHbIE YACTH;

VYo 01.03 onpenensats 3Taribl peleHus 3a/1a4u;

Yo 01.04 BbIBIATE U 3P(PEKTUBHO UCKATh MH(POPMALHIO, HEOOXOUMYIO /I PEIICHUs 3a7aud W/UIIH
po0JIEMBI;

Vo 01.05 cocTaBasTh m1aH TEHCTBUIL;

VY0 02.01 onpenensats 3agaun 11s MOMCKa HHPOpMALIUHY;

VY0 02.02 onpenenstb HEOOXOAMMBIE HCTOYHHKH HH(POPMALNY;

VYo 04.02 B3auMOJENCTBOBAaTh C KOJUIEraMM, PYKOBOZACTBOM, KJIMEHTaMHM B XOf€ NpodeccroHaTbHOM
JEATENBHOCTH;

VYo 05.01 rpamMOoTHO U3NaraTh CBOM MbICIH U OQOPMIIATH JOKYMEHTHI 110 PO(ecCCHOHATbHON TeMAaTHKe
Ha TOCYJapCTBEHHOM SI3bIKE;

Yo 09.06 uuTarh, MOHMMAaTh W HAXOAUTH HEOOXOJMMBIE TEXHHUUYECKUE IAHHbIE M HHCTPYKIMHU B
PYKOBOZICTBaX B JIFOOOM JJOCTYITHOM (popmare;

ConeprkaHye MpakTHYECKUX U J1ab0paTOPHBIX 3aHATHUI OPUEHTHPOBAHO HA MOArOTOBKY 00yJaromuxcs K
OCBOEHHIO TPO(ECCHOHATBHOTO MOAY/S TMPOrpaMMbl TMOATOTOBKM CIIEIMAIMCTOB CPEAHEro 3BEHa IO
CMIELMAIBLHOCTH U OBJIAJICHUIO HPOPeCCUOHATbHBIMU KOMNEMEHUUAMU:

I1K 1.4. ®opmupoBaTh MakeT TEXHUUECKOW JTOKYMEHTAIUU Ha pa3paboTaHHYIO MOJENb 3JIEMEHTOB
CHCTEM aBTOMaTH3alluU

IIK 2.1. OcymiecTBasaTh BbIOOp 00OpYJOBaHUS M 3JEMEHTHOH 0a3bl CUCTEM aBTOMAaTH3allMd B
COOTBETCTBUM C 3a/laHWEM U TpeOOoBaHHEM pa3paOOTaHHOM TEXHUYECKOW JOKYMEHTAIlMM Ha MOJEIb
JJIEMEHTOB CHCTEM aBTOMATHU3alUH

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 Bsibupats criocobObl perieHus 3a1a4 npodecCHoOHaIbHON e TeTbHOCTH MPUMEHUTENIBHO K
Pa3IMYHbIM KOHTEKCTaM

OK 02 Hcrnonp30BaTh COBpEMEHHbIE CPECTBA MTOMCKA, aHATM3a U MHTEPIIPETAllui HH(POPMALUU U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH JJIs BHIIOJHEHUS 331a4 NpoecCHOHAIbHON AeSITENbHOCTH

OK 04 DddexTuBHO B3aUMOICHCTBOBATH M pabOTaTh B KOJIEKTUBE M KOMaH/IE



OK 05 OcymecTBisaTh YCTHYIO U NHCbMEHHYKD KOMMYHHUKALIMIO Ha TOCYJAapCTBEHHOM SI3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTa

OK 09 TIlonb3oBaThCst mpodecCHOHATbHOM JOKYMEHTAIMEH Ha TOCY1apCTBEHHOM M MHOCTPAaHHOM
A3bIKAX

BreimonHenne oOydaronuxcsi MPAaKTUYECKUX W JIA0OPATOPHBIX PAadOT MO y4eOHOW IUCIUTUIMHE
«MetpoJsorus, cCTaHJapTU3alus U cepTUGUKALMS» HAIIPABICHO Ha:

- 0000meHne, CUCTEeMaTH3aIMI0, YIIyOJIeHHe, 3aKpelUIeHWe, pa3BUTHE U JICTAU3AIUI0
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUH 110 KOHKPETHBIM TeMaM y4eOHOM JUCLUIUINHBL,

- (hopMuUpOBaHHE YMEHHI MPHUMEHSATH MOJyYCHHbIC 3HAHUS HA MPAKTHKE, PeaTH3alMio €IMHCTBA
MHTEJUIEKTYaJIbHON U MIPAKTUYECKON AEATEIbHOCTH;

- (opMupoBaHuE M pa3BUTHUE YMEHHMIi: HaOIOJaTh, CPAaBHUBATH, COMOCTABIATH, AHAJTM3HPOBATH,
JienaTh BBIBOJBI M OOOOILIEHMS, CAMOCTOSITEIBHO BECTHU HCCIEIOBaHMS, MOJIb30BATHCS Pa3IMUHBIMU
pueMaMH U3MEPEHUH, 0OPMIIAT pe3yabTaThl B BUJE TAOIUI], CXeM, IpahuKoB;

- NpUOOpEeTeHHE HABBIKOB padOThl C pazIMYHBIMU MpUOOpaMM, annapaTypoil, yCTaHOBKaMH M
JIPYTUMH TEXHUYECKUMHU CPEICTBAMH IS TPOBEICHUS OIBITOB;

- pPa3BUTHE HHTEIUIEKTYaJbHBIX YMEHUH y OyAylluX CHENHMAIMCTOB: aAHAJTUTHUYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTHBHBIX H JIP..

Ilpaktiueckue u 1a0OpaTOpHbIE 3aHATUS HPOBOAATCA B PAaMKAX COOTBETCTBYIOLIEH TEMBbI, IOCIE
OCBOCHHS JTUAKTUUECKUX CIWHMI], KOTOpPBhIE OOECIEUMBAIOT HAJIMYME 3HAHWNA, HEOOXOIMMBIX U e
BBITIOJTHEHHSI.



2 METOANYECKHUE YKA3AHUA

Tema 1.1 OcHOBBI MeTpoOJIOTHH

IpakTnyeckoe 3ansiTue Nel
Ornpezenenne TOBEPUTEIbHOM HHTEPBAIBLHOM OLIEHKU MOTPEIIHOCTU ITPU MHOTOKPATHBIX
M3MEPEHUSIX

Hean:

1. U3yuuTh anropuT™Mbl 00pabOTKH MHOTOKPATHBIX U3MEPEHUH.

2.Hay4nThCs OLIEHMBATh HCTHHHOE 3HAYCHUE N3MEPSEMON BEIMYNHBI TP MHOTOKPATHOM
M3MEPEHUH C TOMOIIBIO HHTEPBAJIOB.

Beinosinus patdory, Bel Oyaere:

ymemp:

VY 1.4.04 npumeHsATh TpeOOBaHUSI HOPMAaTUBHBIX JOKYMEHTOB K OCHOBHBIM BUaM MPOYKLIUU
(yciyr) u mponeccos;

VY 2.1.18 ucrons30BaTh B IpOPeCCHOHATHHOM IEATEITFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

V¥ 2.1.20 npuBOAUTH HECUCTEMHBIE BEJIMUUHBI UBMEPEHUN B COOTBETCTBUE C JEHCTBYIOLIMMU
CTaHJapTaMU U MEXJyHapoaHoH cuctemoit enunuy CHU;

MarepuanbHoe obecrieyenne:
Y4eOHo-MeToAnYEeCKasi JOKYMEHTAIHS, TUIAKTHIECKHE CPEeICTBA

3aganue
1. TIpoBectu 06pabOTKy pe3yabTaTOB H3MEPEHH.
2. 3anucaTb pe3yabTaT U3MEPEHUs BETUUNHBI

HOpﬂ}IOK BbIITOJTHCHU A paﬁon:

1. CormnacHo BapuaHTy paccuuTaTh cpeHeapu(hMeTHIeCKoe 3HaUCHHE

2. Paccumrtath 3HaU€HNE BEIOOPOYHOTO CpeHEe KBaPaTHIHOTO OTKIOHEHUS
3. Onpenenutb JOBEPUTENbHBIE TPAHUIIBI CTyYaHOM MOTPEIIHOCTH

4. OnpenenuTb rPaHULIbI IOBEPUTEIHHOTO HHTEPBAIA.

Xoa padoThI:
1.03HaKOMHTBHCS C TEOPETUUECKUMHU CBEJICHUSIMU

Kparkue Teopernyeckne cBeeHHA

JloBepUTENbHBIM HAa3bIBAETCS UHTEPBAJ, B KOTOPOM C 33/IaHHOM BEpOSTHOCTBIO (Ha3bIBaeMOM
JIOBEPUTENIBbHOI ) HAXOIUTCS UCTHHHOE 3HAaYCHHE U3MePSEeMOi BEIMUMHBI

JloBepUTENIBbHBIN. HHTEPBAIL. AJIS. HOPMAIbHOT 0.3aKOHA. PACIIPEACICHHUS. MOKET. ObITh. OIIPEIEJIEH. BBIP
a)KEHHUEM

m, =lgG, SXSEm + 130,

rae tf — ko3 uumeHT, onpenenasieMblil ¢ BEpOSTHOCTHIO 3 IO HHTETpaly BEPOSITHOCTH;
mXx ¥ 6X — MaTeMmatudeckoe oxxuganue 1 CKO pe3ynbTaToB U3MEpeHUH BEIMYMHBI X1

o pe3ynbTaTram cTaTUCTUUYECKOI 00pabOTKH pe3yabTaTOB U3MEPEHHI CTPOSITCSA CTATUCTHUECKHIMA
psia, TUCTOrpaMMa U OIPENENsIOTCSl CTATUCTUYECKUE XapaKTEPUCTUKU — MaTeMaTHUeCKOoe OKUAAHHE,
THCTIEpCUs ¥ IpyTHe, Ha OCHOBAHUU KOTOPBIX MPUHUMAETCS KaKOW-T100 SKCIIEpUMEHTANIbHBIN 3aKOH
pacnpenenenus. Ero cooTBeTcTBHE BEHIOPAHHOMY TEOPETHUECKOMY 3aKOHY paclpeieeHus IPOBEepseTCs



110 KpUTEpHsIM coriacusi. Eciii skciepuMeHTalIbHbIE U TEOPETUUECKUE XapaKTEPUCTUKU COBIAJIAIOT, TO
MIpHU JaJIbHEHIIIe 00paboTKe ATUX U3MEPEHHI TOJB3YIOTCS TapaMeTpaMU TEOPETHIECKOTO 3aKOHA
pacnpezeneHus

OpHako ecid JAaHHBIX HEJOCTAaTOYHO, TO MOXHO OIPEAETUTh [0 OFPaHUYCHHOMY MaTepHaly
OPUEHTUPOBOYHBIC 3HAYCHUS XapAKTEPUCTUK CIIy4alHBIX ITOIPEIIHOCTEN. MOXHO OLIEHUTH, HACKOJIBKO
TOYHO OIPENIETICHO ACHCTBUTEIbHOE 3HAUCHUE U3MEPAEMOIl BEIMYMHBI, €r0 MATEMaTHYECKOE 0XKUJIaHUE.
Taxk xax OLICHKA MaTEMAaTHUYCCKOI'O OXXKUJaHUsA BBIYHUCIIACTCA Ha OCHOBAHUH KOHCUYHOI'O YHCJla I/I3MepeHI/1ﬁ
o gopmyse (1), To oHa OyIeT OTIAMYATHCS OT ACHCTBUTEIHLHOTO 3HAUEHUS Ha BEIMYMHY Am, KOTOpas
SBIISICTCA CIIy4aifHOW MOTPEIIHOCTHI0 MATEMAaTHUECKOTO OKUIAHUS U TIPH N — 00 OyJIET CTPEMUTHCS K
HYIIIO.

| 1)
A€ M — OLI€HKA MaTEMAaTHYCCKOI'O OKUAaHHA, N — YHCIIO H3MepeHHﬁ; Xi — 3HAYCHUA I/I3MepﬂeMOI\/JI
BCIIMYNHBI
I[I/ICHGPCI/I?I OLICHKHU MaT€MaTHYCCKOI'O OXKUAaHUS MCHBIIIC, YEM I[I/ICHepCI/Iﬂ pe3y.]'II)TaTOB OTOCIIBHBIX
Haﬁ]’Ho,Z[eHHﬁ. CpCI[HCC KBaJAPpaTHIHOC OTKIIOHCHHC OLICHKKU MATCMATUYCCKOT'O OXKUIaHHA, COINIaCHO

dbopmynam (2) u (3), MOKeT OBIThH ONPENETICHO KaK

o
a,

v

W 110 pesvapraram HalunoaeHi

o= @

rae JI — aucrniepcust ciiydalHOW BEJTMYHHBI

[+ = 3 o)

Iul

3)

2. [Ipumep peuieHus 3agaHus:

Jan psia nokazanwmii mpubopa, Bt: 21,19,22,24,18.

JlosepurenbHas BeposaTHOCTb P=0,90.

Onpe;[eJmM cpez[Hee apudmMeTHIecKoe u HpI/IMeM 3a pe3yJIbTaT U3MEPEHMSL:

Z,\ =— ()l+19+22+24+l8) T (104)—’088111
n

I'ne n — kosmMuecTBO U3MEPEHUH, N=5
Onpenenum CpeTHEKBAAPATUIHOE OTKJIOHEHUE PE3YIbTATa U3MEPEHUS:

(e
g \n (n- 1)

Z(



f : :
o, = (1 (21- 208) +(19- 20.8)" +(22- 20.8)° +(24- 20.8)° +(18- 20.8)° =
V5+5-1)
M —
= \.I >0 (0.04+3.24+1.44+10.24+7.84 =+/1.14 =1.068
Omnpenennm ko3 dunment Cteiogenta t(n,p). Tak kak n=5 u goBeputenbHas BepositHOcTh P=0,90
13 Tabmuiel 2 onpenenum:t=2. 1

A = . =21 28 =2.2
I'panuLBI TOBEPUTEIBHOTO I/IHTepBaHa'\ it -0, =2.1 1.068 =2.24Bm

3anuiieM pe3ynbTaT u3MepeHus cormnacHo nepsoit popme 'OCT 8.011-72
20.8 Bt; Ot -2.24 o 2.24 BT; P=0.90 Bt

dopMa npeacTaBiIeHHs pe3yJabTaTa:
Otuer o nmpoaenaHHoi padoTe.

Kpurepun onenkmn:

«OTINYHO» - TEOPETUYECKOEe COJEp)KaHHE Kypca OCBOEHO IOJHOCThIO, 0e3 MpoOenoB, yMEHUs
cOpMHPOBAHBI, BCE MPEIyCMOTPEHHBIE MPOTpaMMOH Y4eOHBIE 3alaHUs BBIIOJIHEHBI, KAa4eCTBO HX
BBINOJIHEHUS! OLIEHEHO BBICOKO.

«XOpoIIoy» - TEOPETUIECKOE COAEepPKaHNE Kypca OCBOEHO IOJIHOCTBIO, 0€3 NMpoOerIoB, HEKOTOPhIE
yMeHusi CcGOpPMHPOBAHbI HEIOCTaTOYHO, BCE IMPEAYCMOTPEHHbIE IPOrpaMMOM yueOHble 3aJaHus
BBIIIOJTHEHBI, HEKOTOPbIE BU/IbI 33JaHUI BBIIIOJHEHBI C OLIMOKaMH.

«Y IOBJIETBOPUTEIIBHOY» - TEOPETUUYECKOE COJEp’KaHME Kypca OCBOCHO YaCTUYHO, HO MPOOeNbl He
HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIMMble YMEHHS pabOThl C OCBOCHHBIM MAaTepHAIOM B
OCHOBHOM C(OPMHUPOBAHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MTPOrpaMMoil 00yueHHs yueOHBIX 3aJaHHiH
BBITIIOJTHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 3a/laHUI COAepkKaT OIIMOKH.

«HeynoBneTBOpUTENBHO» - TEOPETUUECKOE CO/IEPIKaHUE Kypca HE OCBOCHO, HEOOXOIUMbIE YMEHUS
He chopMUpOBaHBI, BHIIIOJHEHHbIE YUEOHBIE 3aJaHHS COJIEPKAT IpyObIe OITHOKH.



Tema 1.1 OcHOBBI MeTpoOJIOTHH

IIpakTnyeckoe 3ansitue Ne2
Omnpenenenue rpyObIX MIPOMaxoB MpU 00pabOTKe pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHM

Hean:

[TonyunTs mpakTHUYECKHE HABBIKU OOPaOOTKHU pe3yIbTaTOB U3MEPEHHI 110 00OHAPYKEHUIO TPYOBIX
MOrPEIIHOCTEN

Beinosinus padory, Bel Oyaere:

ymembs:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycmyr) u Ipo1IeccoB;

VY 2.1.18 ucnonb3oBath B MpodheccCHnoHaATbHOM eATEIbHOCTH TOKYMEHTALIUIO CHUCTEM KaueCTBa;

VYV 2.1.20 npuBOIUTH HECUCTEMHBIC BEIMYMHBI M3MEPEHUU B COOTBETCTBUE C JEHCTBYIOIIMMHU
CTaHAapTaMH U MEXIyHapogHOU cucremoin equnun CU;

MaTtepuajbHoe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3aganmue

[TpoBepuTh MONTyYEHHBIE PE3YJIbTAThl U3MEPEHHI Ha HATMYUE IPy00ii MOTPEIIHOCTH
IMopsinok BBINOJTHEHHS PA0OTHI:

1.03HaKOMHTBCS C TEOPETHUICSCKUMH CBEICHUSMHU

2.IIpoBectu 006pabOTKY pe3yIbTaTOB U3MEPEHHI 110 CBOEMY BapUaHTy

3. Paccuurtats kputepuii B U UCKITIOYUTH IPOMAXH, €CIIH OHU BBISBIICHBI

4.ChenaTh BBIBOJ

Xoa paGoThI:

1.03HaKOMHTBCS ¢ TEOPETHUICSCKUMH CBEICHUSIMHU

KpaTtkue TeopeTnueckue cBegeHHsA

['py0oii morpentHocThIO (MpOMaxoM) Ha3bIBAETCS IOTPELUTHOCTD, CYIIECTBEHHO MTPEBBIIIAIOIIAs
3HA4YEeHHE 0XKHJIAeMOH MOTPEIIHOCTH MPH JaHHBIX YCIOBUSAX MPOBEACHUS U3MEPUTEIHHOIO
skcriepuMenTa. OOBIYHO TpyOasi MOTPEIIHOCTD ABIISETCS CIEICTBUEM 3HAUUTEILHOTO BHE3AITHOTO
M3MEHEHMs YCIOBUM SKCIIEPUMEHTA: CKayka TOKa UICTOUYHUKA dJIEKTPOINUTAHUS; HE YUTEHHOE
AKCIIEPUMEHTATOPOM U3MEHEHHE TeMIIEpaTyphl OKpYIKaroIIel cpeabl (IPpH JTUTETHHOM KCTIEPUMEHTE);
HENpPaBUWIbHBIA OTCYET MOKA3aHUN M3-3a OTBJICUCHUS] BHUMAHUS SKCIIEpUMEHTaTopa U ip. Hannuue
rpyOBIX IMOTPEITHOCTEH B BEIOOPKE PE3YIIBTaTOB M3MEPEHU MOTYT CHIIBHO HCKa3HTh CpEHEE 3HAUCHHUE
BBIOOPKHU M KaK CIIE/ICTBUE TOBEPUTEIbHBIN HHTEpBalL. [109TOMY BBIsBIEHUE U UCKITIOUEHHE PE3YIIbTATOB,
coJiepKaIux rmpomax, 0osi3arenbHo. OOBIYHO PE3yNIbTaT U3MEPEHUS, COJIEPIKAIUN TPYOYIO



MOTPEIIHOCTb, CPa3y BHJCH B Py U3MEPCHHBIX 3HAUCHUH, HO B KaXIOM KOHKPETHOM CITydae 3TO
Heo0XO0IUMO JOKAa3aTh.

OpHMM K3 KpUTEpUEB [ OLIEHKU ITpoMaxa siBiisgeTcss Kputepuid Pomanosckoro. B aTom cinyuae
UCTOJIB3YIOT YPOBEHb 3HAUUMOCTH [3, KOTOPBIH ONpeNeNsIeTcsi paBEHCTBOM

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

k)

raeX - cpenHee apupMETHIECKHE;

Xmin/max — pe3yJibTaT H3MEepEHHs, OJ03PUTEIbHBINA Ha COEpKAHNE TPYOOH MOrPEIIHOCTH
Xmin — HAMMEHBIIUI pe3yabTaT U3MEPEHUS B PSAAY U3MEPEHHBIX 3HAYCHUH,

Xmax — HauOOoJbIINN Pe3ynbTaT U3MEPEHUS B PsILy U3MEPEHHBIX 3HAYCHUI);

SX — CTaTUCTUYECKOE CpeiHee KBaaparuueckoe otkiaonenue (CKO).
S — Z?zl(xi_)?)z
x n-1 '

B 3aBucuMocTM OT BbIOpaHHOW JOBEpPUTENBHOM BeposiTHocTH P, T.e. 0T kenaHus
HKCHEPUMEHTATOpa MOJIyUYUTh YBEPEHHBIN pe3ysbTaT IPOBEPKU TMIIOTE3bl, U YUCIIA U3MEPEHH n U3 TabJI.
1 HaXoAT TEOPETHUECKUIl YpOBEHb 3HAYMMOCTH T U CPAaBHUBAIOT C HUM PACCUUTAHHOE 3HauUeHHeE f3.

rac rac n — KOJIn4eCTBO I/I3MepeHI/II7L

Ecnu B > Br, TO pe3ynbTar Xmin/max cienyetr OTOPOCUTh KaK CoAepkKalluid rpyOyro MOrpenurHoCTb.

Eciu B < Br , To BBIOOpPKY cClieqyeT COXpaHHTh B MOJHOM o0béme. Kak mpaBuio, kputepuit
PomaHoBCKOT0 mpUMEHSIOT NpH 00bEMe BbIOOpKH 1 < 20.

Tabnuua 1. 3HaueHust 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 2.23 2.349 2.532
11 2.343 2.470 2.689
13 2.426 2.563 2.809
15 2.523 2.670 2.946
17 2.551 2.701 2.983
19 2.601 2.754 3.049

2 ITpumep pemeHus 3a1a9u

[Ipy MHOTOKpAaTHOM M3MEPEHHMM HAIPSDKEHHUS AJIEKTPUUYECKOI0 TOKAa C IMOMOIIBIO IU(PPOBOrO
BOJIbTMETpa ModydeHsl 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. TIpoBepuTh MOJTy4EHHBIE PE3yIbTaThl U3MEPEHUI HA HAJIMUYKE TPYOOii IOTPEIIHOCTH C
BeposTHOCThIO P = 0,95.

Pemenne:



1. Haiiném cpennee apudmernueckoe:

X'. — ?=1 Xi
- 125,65
X —_

12
2. CpenHee KBaJpaTU4YECKOE OTKIOHEHUE psja:

S =028
3. U3 psina u3MepeHHbIX 3Hau€HUN BbIOMpaeM pe3ysbTaThl, MOJO3PUTENbHBIE HAa COAepxkaHhe rpyooin
MOTPEUTHOCTH:

n
=10,47B

Xin =10,37 B
X =111B
4. PaccuntbiBaeM KpUTepuit f3:
10,47 -10,37
wis X =10,37 B B = | | =0,5
0,2

10,47 —-11,

JIIA Xmax :11,1 B ﬂmax = % = 3,15

5. W3 Tabnuupl 1 mpu 3agaHHOM 3HAYEHUU JOBepUTeNbHON BeposiTHOCTH P = 0,95 m uncna nsmepenuit

P

T
N=12 BLIGUpaeM TeopeTHUecK il ypOBEHb 3HAYNMOCTH JUIs IAHHOTO psiia [3, = —1=1 5 i3 =2,52.

6. CpaBHHBaeM (paKTHUECKUE U TEOPETUUECKHE YPOBHU 3HAUNMOCTH:
Lin =0,59< B, =2,52 - pesynsrar X, =10,37 B ne conepxur rpydyro IOrpemHoCTs;

Loy =315> B, =2,52 - pesynbrar X, =111 B coxepxur rpy0yro mOrpeniHoCTs U JOKEH ObITH
UCKIIIOUEH U3 PAfa.

7. Tlocme WCKIIOYEHHs TPOMAXa MEPEecCUNTHIBAEM 3HAYeHUs X = % =10,41B,S, =0,041 B,
X., =10,37 B, ..., =1,069, x.. =10,5 B, 5. =2,116, B, =2,47.

8. CpaBHuBaeM (haKTHUECKHE YPOBHU 3HAYMMOCTH C TEOPETHUECKHM:

Loin =1069< . =247 u B =211< B, =2,47 - psx usMepeHHBIX 3HAYCHHIl HE CONCPIKHUT

MIPOMaxoB ¢ BeposATHOCThIO P = 0,95.
dopma npeacTaBJieHus pe3yabTaTa:

in

Otuer o mpojenanHoil padbore.
Kpurtepuu onenku:

«OTIANYHO» - TEOPETUYECKOE COJNIepIKaHHWE Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOenoB, YMEHHS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOM YYE€OHBIE 3aJlaHWS BBIMOJTHEHBI, KAa4eCTBO HX
BBITIOJTHEHUS OIIEHEHO BBICOKO.

«XOpoIIo» - TEOPETUIECKOE COJICPIKaHHe Kypca OCBOCHO MOJHOCTBIO, 0€3 MPOoOeIoB, HEKOTOPhIC
yMeHusi C(HOPMHPOBAHBI HEIOCTATOYHO, BCE NPEAYCMOTPEHHBIC MPOrpaMMOi ydueOHBbIC 3aJaHus
BBITOJIHEHBI, HEKOTOPBIC BHJIbI 33JJAHHI BHIITOJHEHBI C OITHOKAMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETHUYECKOE COZEp’KaHUE Kypca OCBOEHO YaCTHYHO, HO IPOOessl He
HOCAT CYIIECTBEHHOT'O XapakTepa, HEOOXOJMMble YMEHHMS pabOThl C OCBOCHHBIM MAaTepHallOM B
OCHOBHOM C()OpMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOTrpaMMOi 00ydeHHs yUeOHBIX 3a/laHui
BBITIOJTHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/IaHUI coiepKaT OIMIMOKH.



«HeynoBneTBOPUTEIBHO» - TEOPETHUECKOE CO/IEPIKaHUE Kypca HE OCBOCHO, HEOOXOIMMBIE YMEHUS
He chopMUpOBaHbI, BHIIOJHEHHbIE yUeOHbIE 3aJaHUs COAepKAT IpyOble OUIHOKH.



Tema 1.2 Cpencrsa usmepenust

IpakTuyeckoe 3anaTue Ne3
Pacder norpenrnocTeii cpecTB U3BMEPEHUH TTPU TTOBEPKE

Hean:

M3Y4YE€HHE METOJIOB MIOBEPKU CPEJICTB U3MEPEHHI U OCBOCHUE Ha MPAKTHUKE MPOLIETyp MOBEPKU
MU3MEpUTENbHBIX TPHUOOPOB;

Beinosinus patdory, Bel Oyaere:
ymembo:

VY 1.4.04 npumensaTe TpeOOBaHMS HOPMATHUBHBIX JTIOKYMEHTOB K OCHOBHBIM BHUAAM IPOJIYKLIUU
(yciyr) u mponeccos;
VY 2.1.18 ucronb30Bath B MpohecCHOHATLHOM IEATEIIPHOCTH TOKYMEHTAIIUIO CHCTEM KayeCTBa;

MarepuanbHoe o0ecrieyenne:
Y4eOHo-MeToAuYEeCKast JOKYMEHTAIHS, TUIAKTHYeCKHE CPEeICTBA

3aganue
1 3y4nth TeOpeTU4EeCKUE CBEIEHUS O TOBEPKE CPEACTB U3MEPEHUN.
Ilopsinok BbINOJHEHHS Pa0OTHI
1.03HaKOMHTD ¢ KPAaTKUMHU TEOPETUUECKUMHU CBEJCHUSIMU
2. PaccunTarh MOTpemiHOCTH U3MEPEHUH.
3. CnenaThb BBIBO,.
Xonx padoTsI:
1.O3HaKOMUTBCS € TEOPETUUECKUMH CBEICHUSIMU
KpaTkue Teopernueckue cBeieHUS:

HOBCpKOfI CpeACTB H3MCPCHUA HA3BIBAIOT COBOKYIIHOCTbH HeﬁCTBHﬁ, BBIIIOJIHACMBIX  OJIA
OIMPCACIICHUSA UX IMMOTPCIIHOCTH.

Ilenb TmOBEpPKHM — BBIACHUTH, COOTBETCTBYIOT JIM XapaKTEPUCTUKU CPEICTBA H3MEpPEHUs
pEerIaMEHTHPOBAaHHBIM 3HAYEHUSAM U IPUTOJHO JIM OHO K NPUMEHEHMIO MO MpsMOMY HazHaueHuto. Ilox
MOBEPKOW CPEICTB M3MEpPEHUs MOHUMAETCS] YCTAHOBJIEHHE OPraHOM METPOJIOTUYECKOM CiIyKObl (Min
APYyruM O(pULHMANBHO YIOJTHOMOUYEHHBIM OPraHOM, OpraHM3alnueil) IPUroJAHOCTH CPENICTB U3MEPEHUs K
MPUMEHEHUIO Ha OCHOBAHHUM SKCIIEPHUMEHTAJIbHO OINpEAENseMbIX METPOJIOTUYECKUX XapaKTEPUCTUK M
MOATBEPKJIEHUSI UX COOTBETCTBUS 00s3aTE€IbHBIM TPEOOBAHUSM.

[ToBepky npoBOAAT OOyYEHHBIE CIIEIIMATUCTHI, AaTTECTOBAHHBIE B KAU€CTBE MOBEPUTENIEH OpraHaMu
l'ocynapcTBeHHON METpOJOTHYECKON ciy>KObl. Pe3ynbTaThl MOBEPKU CPEACTB U3MEPEHMsI, MPU3HAHHBIX
TOAHBIMM K MpPHUMEHEHHI0, O(GOPMIIIOT BblJaueld CBUAETENHCTBA O TOBEPKE, HAHECEHUEM



MOBCPUTCIIBHOT'O KJIeMa MW UHBIMHA CHOCOGaMI/I, YCTAHOBJICHHBIMHW HOPMATHBHBIMU HOKYMCHTAMH I10
MIOBEpKE.

TexHudyecku Tpoleaypa TOBEPKH NPEICTABISICT COOOW CpaBHEHWE YHCIIOBOTO 3HAYCHHS
(bu3nuecKoil BETUYUHbBI, U3MEPEHHOU MOBEPSIEMBIM CPEACTBOM H3MEPEHHUS, CO 3HAYECHUEM, U3MEPEHHBIM
CpeACTBOM M3MepeHHs 6osiee BHICOKOH TOYHOCTH — 3TANIOHOM. IIpu 3TOM MOrpenIHoCTh 3TajgoHa JOJDKHA
OBITh B TPU pa3a MEHBIIIE TIOTPEITHOCTH TTOBEPSEMOTO CPEACTBA U3MEPEHUSI.

B coorBerctBun ¢ goxkymentom IIP 50.2.006-94 «llopsimok mpoBeIeHHS IOBEPKU CPEICTB
W3MEPEHU» 3TH CPEACTBa MOTYT OBITH MOABEPTHYTHI NEPBUYHOMN, MEPHOAMUYECKON, BHEOUEPEAHON U
MHCIIEKIIMOHHOM NTOBEPKE.

JlonmyckaeTcsi IpUMEHEHHE YeThIPeX METOAO0B IIOBEPKH U KaTMOPOBKU CPEACTB U3MEPEHUI:
HEIOCPEJCTBEHHOE CIINYEHUE C ITAJIOHOM,;

CIIMYEHHUE C TOMOILBIO KOMIIapaTopa;

IpsSIMbIE WM KOCBEHHbIE

M3MEpPEHUs BEIMUUHBI.

MeTo HEMmOCPEeNCTBEHHOTO CIMYEHHUS C STAJTOHOM COOTBETCTBYIOIIETO pa3psija MOBEPSIEMOro
CPEICTBA U3MEPEHUN IIUPOKO NMPUMEHSETCS Ui Pa3IMYHbIX CPEJICTB U3MEPEHUN B TaKUX 00JACTSIX, KaK
ANEKTPUYECKUE U MArHUTHBIC MU3MEPEHUs, JUIS OMpeeNieHUs] dIEKTPHUUECKOr0 HAIMPSKEHUS, YaCTOTh U
CHJIBI DJIEKTPUYECKOT0 TOKA. B 0CHOBE MeTo/1a JIEKUT MPOBEIECHNE OJHOBPEMEHHBIX U3MEPEHUN OHON U
TOM ke (QU3NYEeCKOW BEIWYHHBI IMOBEPSIEMBIM U ATAIOHHBIM mpubopamu. [Ipu 3TOM ompedensioT
MOTPEIIHOCTh KaK pa3HUIly NOKa3aHUN MOBEPSAEMOr0 M 3TaJOHHOIO CPEACTB M3MEPEHUN, NMpUHUMAs
[IOKa3aHUs TaJIOHA 3a JIEHCTBUTEIILHOE 3HAUEHNUE BEIIMUUHBI.

Z[OCTOI/IHCTBa 9TOro MeETOoJia 3aKIII0YarTCd B €ro MNPOCTOTC, HAITMAHOCTHU, BO3MOXHOCTH
MMPUMCHCHUA ABTOMAaTHYECKOH IOBECPKH, OTCYTCTBHUU HOTpe6HOCTI/I B CJIIOKHOM O6OPYI[OB8.HI/II/I.

Metoa cnuyeHHs C MOMOIIBIO KOMIapaTopa OCHOBaH Ha NPUMEHEHUHM IpuOopa CpaBHEHUS, C
MOMOILBI0 KOTOPOrO CIIMYAIOTCA MOBEpseMOe M J3TaloOHHOe cpeacTtBa uszMepeHuil. Kommnapatop
UCTOJb3YyeTCsl B CIIy4ae, €CJIi HEBO3MOXKHO CPaBHUTH MOKa3aHHs MPUOOPOB, U3MEPSIOLINX OJHY U TY XKe
BEJIMYMHY, HAlpUMeEp JABYX BOJIBTMETPOB, OAWH M3 KOTOPBIX NMPUTOJEH IS W3MEPEHHUS MOCTOSHHOTO
TOKa, a JAPYrod mepeMeHHoro. B mogoOHBIX cCUTyalMsX B CXe€My MOBEPKHM BBOAUTCS MPOMEKYTOUHOE
3B€HO — Kommapartop. [[ns mpuBeaeHHOro mpumepa mnorpedyercs MOTEHIMOMETpP, KOTOphId U Oyaer
KomnapaTtopoM. Ha mpakTuke KOMIIapaTopoM MOXET CIYXHUTb JII000€ CPeACTBO U3MEPEHUil, eclii OHO
OJIMHAKOBO pearupyer Ha CUTHAJIbl KaK OBEPSIEMOT0, TaK ¥ 3TAJIOHHOTO U3MEPUTEIBHOTO NpHoopa.

I[OCTOI/IHCTBOM JaHHOTO MCETOoAa CYHHTAIOT IIOCJICAOBATCIIBHOC BO BPCMCHU CpPAaBHCHHUE IBYX
BCJIIMYHH.

Meron npsMbIX WU3MEPEHHUM BEIWYMHBI IIPUMEHSAETCSA, KOIJa MMEETCS BO3MOYKHOCTH CIMYUTH
UCIBITYeMbIH PUOOp C ITATIOHHBIM B OIpPENETICHHBIX Mpeaenax u3MepeHuil. B nenom npunmun padboTsl
3TOr0 METO/la aHAJOTHYEH NMPUHIMITY paboThl METOJIa HEMTOCPEJICTBEHHOIO CIMYEHUS, OJHAKO METO/IOM
MPSIMBIX M3MEPEHHUH IMPOU3BOJIUTCS CIMYEHHE Ha BCEX YHCIOBBIX OTMETKaX KakJIOTO JaMaria3oHa (H
MOJIINAINA30HOB, €CIM OHU MMEIOTCS B mpubope). MeTos MpsMbIX U3MEPEeHHH BETMYUHBI PUMEHSIOT,
HarnpumMmep, JUIsl MOBEPKU WK KaTUOPOBKU BOJIBTMETPOB MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.

MeTOJI KOCBCHHBIX I/I3MepeHI/II\/’I BCJIIMYMHBI HCIIOJIB3YCTCsA, KOIr'Jda )I@ﬁCTBPITCJ'ILHBIC 3HA4YCHUA
HU3MCPSCMBIX BCIWMYWH HCBO3MOXHO OIPCACIIUTL IPAMBIMH HU3MCPCHUSAMU, a100 €CIM KOCBEHHBIC
HU3MEPCHHA OKa3bIBAKOTCA Ooinee TOYHBIMH, YEM IIPSAMBIC. Brauane >tum METOJOM HaxXoAAT HE UCKOMYIO
XAapaKTCPUCTHUKY, a JAPYIrU€ XapaKTCPUCTHKHU, CBA3AHHBLIC C HCKOMOM OHpeHeHCHHOﬁ 3aBUCUMOCTBIO.



Vckomasi xapakTepHUCTHKa OIpENeNseTcsl pacueTHbIM myTeM. Hampumep, mpu moBepke M KaluOpOBKe
BOJIETMETpA MOCTOSTHHOTO TOKA 3TAJIOHHBIM aMIIEPMETPOM YCTAaHABJIMBAIOT CHIIy TOKa, OJIHOBPEMEHHO
U3Mepsis COINPOTHUBIIEHHE. 3aT€M pPACUETHOE 3HAYEHHE HANPSDKEHUS CPAaBHUBAIOT C IIOKa3aTeNsIMU
KaauOpyeMoro Win HOBEpsieMOro BOJbTMETpa. MeToa KOCBEHHBIX M3MEPEHHH OOBIYHO HMPUMEHSIOT B
YCTaHOBKaX aBTOMAaTH3UPOBAHHOM ITOBEPKU U KaJTMOPOBKH.

Jliis obecriedeHus] MpaBUILHON MEpenayd pa3MepoB €IUWHUIl U3MEPEHHH OT 3TajoHa K pabodyum
CpelcTBaM M3MEPEHUN COCTABIISIIOT IOBEPOYHBIE CXEMbI, YCTAaHABIMBAIOIIME METPOJIOTHUYECKUE
COIOAYMHEHUS TOCYJAPCTBEHHOTO 3TAJIOHA, PA3PSIHBIX ITAJIOHOB U pabOUYNX CPEJICTB U3MEPEHUIA.

HOBepO‘IHBIe CXEMbI MMOAPA3ACIIAOT Ha TIOCYHApCTBECHHBIC M JIOKAJIBHBIC. FOCYI[apCTBCHHBIe
IOBCPOUYHBIC CXCMbBI PACIIPOCTPAHAIOTCA HAa BCC CpCACTBA I/I3Mep€HI/Iﬁ AAaHHOI'0O BHJA, IPUMCHACMBIC B
CTpaHe. JlokanbHBIC MOBCPOUYHBIC CXCMbI IPCAHASHAYCHBI JJII METPOJIOTHYCCKUX OPraHOB MUHUCTCPCTB.

OHu Take paclIpoCTPaHAKTCS M Ha CPEACTBA M3MEpPEHUU IOAYMHEHHBIX NpeanpusaTuili. Bce
JIOKAJIBHBIC IMOBEPOUYHLIC CXCMblI HOJDKHBI COOTBCTCTBOBATH Tpe6OBaHI/I$IM COIMOAYMHCHHOCTH, KOTOpas
omnpezesieHa TOCYJapCTBEHHON TOBEPOYHON CXEMOI.

Paccmorpum oOmuid BHA TroCyJapCTBEHHON NOBEpOYHOM cxeMbl. HamMeHoBaHHME STajlOHOB U
pabounx CpeACcTB U3MEPEHHI OOBIYHO pACIONIAaral0T B MPSMOYTOJbHUKAX (AJI1 TOCYAapCTBEHHOTO
STaJOHAa TMPSAMOYTOJIBHUK SBJSIETCS JBYXKOHTYPHBIM). 31€Ch K€ YKa3bIBalOT METPOJIOTHYECKUE
XapaKTePUCTHKU JJIs JaHHOW CTYMEHU CXeMbl. B HIDKHEH 4acTu CXeMbl PaclookKeHbl padoune cpeicTBa
HU3MEpPEHHUI.

TpeGoBanust K copepKaHUIO U MOCTPOSHHUIO MOBEepoUHBIX cxeM ycraHoieHsl B (TOCT 8.061-80
I'CHU TIloBepounsie cxembl. Copaepxkanue u mnoctpoenue) MU 2230-92 «I'CHU. Meroauka
KOJIMYECTBEHHOI0 OOOCHOBaHMSI IOBEPOYHBIX CXEM IpH HUX pa3paboTke». llpuMepsl KOMIOHOBKH
3JIEMEHTOB I'OCYJJapCTBEHHOM MOBEPOUYHBIX CXEMBI IIPEACTABIIEH Ha PUCYHKeE 1.



ImanoHs

cxem

NOR——
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Pucynok 1 — [Ipumep KOMIOHOBKH 3JIEMEHTOB T'OCYJapCTBEHHOM IOBEPOYHON CXEMBI:

1 - rocymapcTBEHHBIN TANOH; 2 - METOJ] IEpPeIaun pa3Mepa eANHUIL; 3 - STATOH-KOMusl; 4 - ITAJIOH -
CpaBHEHWSI; 5 - pabo4Hii ATaNOH; 6-8 - 3TATOHBI COOTBETCTBYIOUINX Pa3psI0B

B kxaxoil cTyneHu MOBEpOYHON CXEMbI perylaMeHTHpYeTCs MOpsIOK (METox) Mmepefayd pasmepa
enuHuLbl. HauMeHoBaHMS METOZ0B OBEPKU M KATMOPOBKU PACIoiaraloTcsl B OBajaxX, B KOTOPBIX TaKKe
yKa3bIBaeTCsl JIOMyCTUMAsl IMOTPEIIHOCTh MeTOoJa MOBEpKH M KaauOpoBkH. OCHOBHBIM IIOKa3aTeleM
JIOCTOBEPHOCTH NEpeaul pa3Mepa eIUHULbI BEJIMYUHBI SIBJISIETCS COOTHOIIEHHE MOTPELIHOCTEN CPE/ICTB
U3MEPEHUN MEXJy BBIIIECTOALICH M HWXKECTOSIIEH CTYNEHSIMHM IOBEpOYHOM cxeMbl. B mpaeane ato
COOTHOILIEHHE JOJKHO ObiThb 1:10, OnHAKO Ha NpPaKTHKE JOCTUYb €ro TPYIHO, U MHUHHUMAJIbHO
JOMYCTUMBIM COOTHOIIEHHEM MpPUHATO cuuTath 1:3. Uem Oosiblle BeTUYMHA 3TOTO COOTHOULICHUS, TEM
MEHbIIIE YBEPEHHOCTh B JIOCTOBEPHOCTH IMOKa3aHUI U3MEPHUTEIBHOTO Mproopa.

Pacuer norpentnocrei

I[JIH OIIPCACIICHUA OCHOBHOU a0COJIIOTHOM MOrpCIIHOCTHU Hpel[BapI/ITeJ'IBHO OMPCACIIAOTCA HauOOJIbIICE U
HauMCHLBUICC NPCACIIbHOC 3HAUCHUC, JOITYCK.

Jlomyck u3MepeHusl mapameTpa ornpeaenseTcs mno hopMmyie:
J1 =1 max — ]| min
rjae Jl max — HanOoJIbIIee MpeIeIbHOE 3HAUCHUE;

J1 min — HauMeHbIIIee TMpeIeTbHOE 3HAUCHHE.



OcHoBHas abCOIOTHAA IMOrpCIIHOCTDb OMPEACTIACTCA, UCXOA U3 YCIIOBUS:

4<0,33/],

rac A — ocHOBHas aOCOJIFOTHAS MOrpCIIHOCTD,

,ﬂ— A0IYCK U3MCPCHUA MmapaMeTpa COTJIaCHO HOPMATHUBHBIM NOKYMCHTAM.
D= XI/ISM-XI/ICT

rac XH3M—3H3‘I€HI/IC IIOKa3aHus CpE€aACTBA UBMCPCHUA.

XHCT - 3BHAYCHHUC I10Ka3aHHU 5TaJlOHa

OcHOBHasI OTHOCUTEIIbHAS MOrpeIIHOCTb CPCACTB H3MCpCHHfI OIpeaAcCIACTCA, UCXOAA U3 YCIIOBUA!

J=

A
X
rjae X—3HadeHue IoKa3aHue CpeaAcTBa UBMCPCHUA.

OcHoBHas MNpUBCACHHAA ITOTPCITHOCTU OIIPEACIIACTCA 110 (bopMyne:

y=—.100%,
X

N

rac XN — HOPMHPYIOILICC 3HAUYCHUC, KOTOPOC 3aBUCUT OT THIIA HIKAJIbI U3MCPUTCIIBHOTO HpH6opa u
OIIPCACIIACTCA 110 €TI0 I'paAyUupOBKeE:

— €CIu 1IKaJia mpuopa OJTHOCTOPOHHSA, TO €CTh HIXKHUHN Mpeiesl u3MepeHuil paBeH Hyo0, To XN
ONpEeNEsAETCS PaBHBIM BEPXHEMY Ipe/ieNly U3MEPEHU;

— eCITM TIKaJIa mprbopa ABYXCTOPOHHSISI, TO HOPMHUPYIOIIIee 3HAYCHHIE PAaBHO MTUPHUHE JHAIa30Ha
M3MEpEeHHI mpudopa.

2.Paccuutath o ¢popMysiaM U3 TEOPETUUECKHUX CBEACHUSX MOTPEIIHOCTH
3.Ha ocHoBe pacueToB cjienaTh BBIBOJ O KJIacce TOYHOCTU IMpudopa
dopma npeacraBjIeHus pe3yabTara:

Otuer o npojenaHHoi paboTe

Kpurepuu onenkmn:

«OTIANYHO» - TEOPETUYECKOE COJIepiKaHHWE Kypca OCBOEHO MOJHOCTHIO, 0€3 MpoOenoB, yYMEHHS
chopMHUpPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPAMMON YYE€OHBIE 3aJlaHWS BBIMOJTHEHBI, KAa4eCTBO HX

BBITTOJIHEHW A OICHCHO BBICOKO.

«XO0poI1o» - TEOPETUUECKOE COJEPKaHHE Kypca OCBOEGHO MOJIHOCTBIO, 03 MpoOeIoB, HEKOTOpPhIE
yMeHUs1 C(HOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIC MPOrpaMMON ydeOHBIC 3aJaHus

BBIITOJITHCHBI, HEKOTOPBIC BUBI 3a}IaHI/II>'I BBITMTOJTHEHBI C OITNOKAMH.

«Y IOBJIETBOPUTEIIBHO» - TEOPETHUYECKOE COJEP’KaHHE Kypca OCBOCHO YaCTHYHO, HO MPOOeNbl He
HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJMMble YMEHHMsS pabOThl C OCBOCHHBIM MaTepHallOM B
OCHOBHOM C()OpMHUPOBAHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX NMPOTrpaMMOi 00ydeHHs yUeOHBIX 3a/laHui

BBIITOJTHCHO, HEKOTOPBIC M3 BBIITOJTHCHHBIX Sa)IaHHI\/'I COoJCpKaT OIINOKH.



«HeynoBneTBOPUTENBHO» - TEOPETHUECKOE CO/IEPIKaHUE Kypca He OCBOCHO, HEOOXOIMMBIE YMEHUS
He chopMUpOBaHbI, BHIIOJHEHHbIE yUeOHbIE 3aJaHUs COAepKAT IpyOble OUIHOKH.



Tema 1.2 CpeacrBa nuzmepeHus

IpakTnyeckoe 3ansiTue Ned
Onpenenenre AONMYCTUMOM OIPEUIHOCTH CPEACTB U3MEPEHUH IO KJIACCY TOUHOCTH

Lean padoThi:

1) 0CBOMTH METOJMKY BHIYMCIICHHS IOIPEITHOCTD MIOKA3aHHUI CPEICTB U3MEPEHHA, 3HAs KITacC
TOYHOCTH; 2) IPUBHUTH YMEHHSI U HABBIKUA CAMOCTOSTEILHOU Pa0OThI C YICOHHUKOM U JIOTIOJTHUTEIIbHOM
JIUTEPATYPOIl.

Bbinosinus padory, Bel Oyaere:

ymemup:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLeccoB;

VY 2.1.18 ucnonw3o0Bath B MpoheCcCHOHATHHON EATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

MaTtepuajbHoe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3ananmue:
1 BBIYHCIINTE MOrPEIIHOCTD MOKA3aHUI CPEICTB M3MEPEHHIA, 3HAS KJIACC TOYHOCTH.
2 CpeinaTth BBIBOIL.

Ilopsinok BbINOJHEHHS PadOTHI:

1. 3akoHCIIEKTUPOBATh TEOPETUUECKUE OCHOBBI.

2. OnpeenuTh NOTPENIHOCTD MOKa3aHW CPEACTB U3MEPEHUI
3. OTBETUTH HA BOMPOCHI

Xox padoTsI:
1.03HaKOMUTBCS U 3aKOHCIICKTUPOBATb TCOPCTUYCCKHUEC CBECACHU A

Kparkue Teoperudeckne cBeieHUs:

Krnacc TouHocTH cpeacTB u3mepeHuit — 0000IIeHHas XapaKTepUCTUKA TAHHOTO TUTIA CPEJCTB
M3MEPEHHH, KaK MPaBUJIO, OTPaKAIOIIasi ypOBEHb UX TOYHOCTH, BhIpaxkaeMasi IpeiesiaMu JOyCKaeMbIX
OCHOBHOM U JIOTIOIHUTENBHBIX MOTPEIIHOCTEH, a TaKXKe IPYTUMH XapaKTePUCTUKAMU, BIUSIOMIUMU Ha
TOYHOCTb.

ITo mpuBeneHHON OTpenTHOCTH (TI0 KJIaccy TOYHOCTH ) MPUOOPHI AensTcs Ha BoceMb kiaccos: 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 AJIE TOYHBIX JIAOOPATOPHBIX
M3MEPEHUI M Ha3bIBAIOTCS MPEIU3NOHHBIMU. B TeXHUKE MpuMeHstoTcs mpudops! kinaccos 1,0; 1,5: 2,5 u
4,0 (TexHUYECKHE).

Kitace Tounoctu mpubopa ykasbiBaeTcs Ha mikajie mpuoopa. Ecinu Ha mikase Takoro 0003HauYeHUs
HET, TO JIaHHBIA MPUOOP BHEKIIACCHBIA, TO €CTh €0 MPUBEICHHAS MOTPEITHOCTH MpeBhImaeT 4%.
[Tpoun3BoauTENH, BRITYCKAOIINI TPUOOP, TAPAHTHPYET OTHOCUTENHHYIO TIOTPEITHOCTD U3MEPEHUS
JaHHBIM TPUOOPOM, PaBHYIO KJIACCY TOYHOCTH (IIPUBEACHHOMN MOTPEITHOCTH ) MPUOOpa MPU U3MEPEHUN
BEJIMYMHBI, TAIOIIEH OTOPOC yKa3aTess Ha BCIO IIKaYy.

CpenctBaM n3MepeHuit ¢ IByMsl WK Oosiee quarna3oHaMu U3MEPEHU OJTHOW U TOM ke (pu3ndeckoin
BEJIMYMHBI IOMYCKAETCs MPUCBAUBATh JBa WK OoJiee Kitacca TouHOCTUH. CpeicTBaM U3MEPEHUH,
MpeIHa3HAYEHHBIM I U3MEPEHUH IBYX UiH Oosiee GU3MUECKUX BEIUYNH, JOMYCKAETCs MPHUCBaNBaTh
pa3IUYHBIE KIACChl TOYHOCTH IS KX I0W n3MepsieMoi BenmuuuHbl. C 1eIbI0 OTpaHuYCHUS
HOMEHKJIATYPhI CPEACTB U3MepeHuit o TouHOoCTH 111 CY KOHKPETHOTO BH/Ia yCTaHABIMBAIOT
OTPAaHUYEHHOE YMCJIO KJIACCOB TOYHOCTH, OTIPEIETAEMOE TEXHIKO—KOHOMHYECKUMHU 000CHOBAHUSMH.



OOm1re TpeboBaHUS K KJIaccaM TOYHOCTH YCTaHOBJIEHBI HalMoHaIbHBIM ctanaaptom ['OCT 8.401.

O0o03HaueHue Kj1acca TOYHOCTH CPEJCTBA U3MEPEHUS YKa3bIBAETCS B TEXHUYECKOH TOKYMEHTALUU
Ha CPE/ICTBO U3MEPEHUS CO CCHUIKOM Ha CTaHJAPT WM TEXHUYECKOE YCIOBUE (CTAHAAPT MPEANPUATHS), a
TaKxke TyOonpyeTcs Ha CIeyIoIuX YacTsAX Ha CpPeACTBA U3MEPEHHEe: — Ha OTCYETHOM yCTPOICTBE; — Ha
KOpITyCe; — Ha IUTKE; — WK APYTUX MECTaX yJOOHBIX JUII HAHECEHUS U YTCHUSI.

[Mudpa knacca TouHOCTH O€3 YCIOBHBIX 0003HAYCHUH YKa3bIBACT, YTO IOKA3aHHOE 3HAUYECHUE
M3MEPSIeMOM BETMYUHBI CPEICTBOM M3MEPEHUs He OyIeT oTanyaThes He 0oJiee, 4eM COOTBETCTBYIOIINE
YHCII0 IPOLIEHTOB OT BEPXHETo Mpejiena AUana3oHa U3MepeHuH.

O0603Ha4eHUs KJIaCCOB TOYHOCTH MPHUBEACHBI B TadmuIe 1.

Tadmua 1 — Obo3HaueHHs KI1aCCOB TOYHOCTH

Dopary 13 BRP ERCHHA TTpeneinl B0y cKaaMoil 0CHOBION ODOTHAYCHIE KIRICCH TOTHOCTH TTpasiesanme
RIPAINOCIH DOTPEMHOCTH, % B JI0KY MEHTM N 11 CpUIcTie
HEIMCP CHItE
A=+a - Kaace tosroct M M -
A =Ha+bx) - Kauce Toumocm C C -
A y=1% 1.5 Kaacc TOMHOCTH 15 Ul Ay
y=t— 1.5 BLIPaAKCHO B
Xy SRTIEHTIGN
BCTHMHIR]
/ y =405 Kaace towocy ‘\0,5/, ecam Xy
Yo — v 0.5 \/ NP AHATO
: X, PUBHEIM UIHBE
WIKWIN (ec
HAcTH)
‘ A 6==(5 Kasce rowmocv @ =
o=*+— 05 ‘J
X
A {1 x Kaace rounocv 0,02:0,01

0= iT 8, =001+ o.ozzk" \f D -1) 002001

piaeuanms,

A ~npejema aonyckaemoil abcolomoli ocnoprofl norpemmoc: X « 3HAYCHHE HIMEPACMOR BeUHILL WK GHCIO0
fenennil, oTCYRTIARLX 1o mxaie; Xy — HopMupylomee sHagenie: 4, b — nosoxmrensnne ancm ne sascsnme o1 X X -
OOJLIIMT 1O MOJY 0 BPEe iMepetii.

Uneaonme aHauesinst Kmeea To9H0CT NOKIIMBAI0T OTIIOHCHNA B IPOICHTIX

["a70%Ka 1101 HNCIOM — CPCICTRA WIMCPCHHC JEHIOTO THIE IMCET CYUICCTRCHHO HEPABHOMCPHYK) IKATY

2. OnpenenuTh MOTPEIIHOCTh MOKA3aHU CPEeICTB U3MEPEHHH U ero MoKa3aHus, 3Hask KJIacC TOYHOCTH,
COTJIaCHO BapHUaHTY, yKa3aHHOMY B TaOyuIiie 2
3. OTBeTUTH Ha BOMPOCHI, XapaKTEPHU3YIOIIKE NOrpeHocTH U Kiacc TOUHOCTH CpesicTB U3MEPEHHI:
— KJIacC TOYHOCTH;
— 0003HaUYEHHE KJIACCAa TOYHOCTH;
— B3aMMOCBS3b KJ1acca TOYHOCTH U MOTPELIHOCTH CPEJCTB U3MEPEHHUII.
4. BoiBo1OM K paboTe ABIETCS ONpeAeNieHUe MOKa3aHusl Mpuoopa ¢ yueToM HalJeHHOW MOTPEIHOCTH.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpojieTaHHOM padboTe

Kpurepum ouenku:

«OTINYHO» - TEOpPEeTHYEeCKOoe COJEp)KaHHEe Kypca OCBOECHO MOJHOCThIO, 0e3 MpoOenoB, yMEHUs
c(OpMHUPOBaHbI, BCE IMPEIyCMOTPEHHbIE MPOrpaMMoOil ydeOHbI€ 3a/JaHus BBIIOJHEHBI, Ka4eCTBO HX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

«XO0poIIO» - TEOPETUUECKOE COAEPKaHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpOoOesoB, HEKOTOPbIE
yMeHusi Cc(hOPMHPOBAHBI HEIOCTaTOYHO, BCE MPEAYCMOTPEHHBIE MpOrpaMMoil y4yeOHbIe 3aJaHus
BBITIOJTHEHBI, HEKOTOPbIE BUAbI 33JJaHU I BBIIOJHEHBI C OLIIUOKaMHU.

«Y IOBJIETBOPUTENIBHOY» - TEOPETUUYECKOE COJEp’KaHHe Kypca OCBOEHO YaCTUYHO, HO MpoOenbl He
HOCSIT CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMbIE YMEHMsI pabOThl C OCBOEHHBIM MaTepHalioM B



OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MIPOrpaMMOi 00ydeHus! y4eOHbIX 3a1aHui
BBITTOJTHEHO, HEKOTOPHIE M3 BBITOJIHEHHBIX 3aJaHNI COJIepIKaT OINOKH.

«HeynoBneTBOPUTENBHOY» - TEOPETHUECKOE CO/IEPIKaHUE Kypca HE OCBOCHO, HEOOXOIMMBIE YMEHUS
He c(OPMHUPOBAHEI, BBIIIOJHEHHBIC YUeOHBIC 3aJaHHS COAEPIKaT IPyObIe OIIHOKH.



Tema 2.1 I'ocynapcTBeHHasi CHCTeMa CTAaHAAPTH3AIMHN U HAYYHO-TeXHUYECKHH nporpecc

IpakTnyeckoe 3ansitue NeS
N3ydenne obumx TpeOOBaHUN K BHIMOIHCHHUIO IOKYMEHTOB.

ean:

1) OCBOUTH M 3aKpenuTh yKa3zaHus M0 OGOPMIICHHUIO JOKYMEHTOB M COOJIOJICHHUIO TpeOOBaHUIA,
YCTaHOBJICHHBIX CTaHAAPTaAMU;

2) NpOBEPUTH MOJTYUCHHbIC 3HAHUS;

3) TIpUBUTH YMCHHSI W HAaBBIKA CaMOCTOSITENILHOW pabOThI ¢ yYEOHHKOM U JIOMOJHUTEIBHON
JIUTEPATYPOIl.

Bbinosinus padory, Bl Oyjaere:

ymembs:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycmyr) u IpolLieccoB;

VY 2.1.18 ucnonb3oBath B MpodhecCHoHANBbHOM EATEIbHOCTH TOKYMEHTALIUIO CUCTEM KAaueCTBa;

YV 2.1.19 odopmiATh TEXHOJOTUYECKYIO M TEXHUYECKYIO JIOKYMEHTAIIMI0O B COOTBETCTBUU C
JecTByIOIIEH HOpMAaTUBHON 0a30ii;

MaTtepuajbHOe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3aganue:
1 V3yunTh OCHOBHBIC TIpaBUiIa OPOPMIICHHS JJOKYMECHTAIIUH, YKa3aHHbBIC B CTAHIAPTE
OpraHH3aIlHH.
2 OTBETUTH Ha BOMPOCHI, XapaKTEPUBYIOIINE COACPKAHKE, CTPYKTYPY U MpaBuiia 0POpMICHUS
TGXHH‘JGCKOﬁ JIOKYMGHTaHI/II/I B COOTBCTCTBHUU C Tpe6OBaHI/I$IMI/I, YCTaHOBJ'IeHHBIMI/I CTaH)IapTaMI/I.

IMopsinok BBINOJTHEHHS PA0OTHI:
1. I3y4nTh 1 3aKOHCTIEKTUPOBATH OCHOBHBIE MpaBuia 0(OpMIICHHS TOKYMEHTAIIUN
2. OTBETUTH HA BOITPOCHI

Xoa paGoTsI:

1. I3yuuTh 1 3aKOHCTIEKTUPOBATh OCHOBHBIE MpaBUIia 0hOPMIICHUS JOKYMEHTAIUH,
MPEJICTaBIICHHBIE B IPE3CHTAIIMOHHOM MaTepHaie U CTaHAapTe OpraHU3aIliH.

2. OTBETUTH HA BONIPOCHI:

— TpeboBanus k 0OpMICHUIO TEKCTOBON YaCTH.

— Odopmaenue rnementa «Coaepxxanue», «Beenenney, «CrucoK HUCMOIb3YEMbIX HCTOUHUKOBY.

— Jlenenue TexcTa Ha pa3eIbl, MyHKTHI, TOJITYHKTHI.

— OdopmieHne 3aroJioBKOB.

— Odopmnenue Gpopmyn, WILTIOCTPAITAN U TAOJIHII.

— Hcnonp30BaHue COKpAIIEHUH B TEKCTE TOKYMEHTA.

— IIpuMeHeHune CChITOK Ha UCTIONb3YEMble HCTOUHUKH.

— OdopmieHne nepeuncieHni.

3. BeiBoIoM K paboTe sBIsiCTCS yKa3aHHEe MPOaHATH3UPOBAaHHOTO HOPMAaTHBHOTO JIOKyMEHTA U
JIaThl BBEJICHUS €r0 B JICHCTBHE.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpojieTaHHOM padoTe

Kpurepum ouenku:



«OTINYHO» - TEOPETHUYECKOE COJIEPKAHNE Kypca OCBOGHO MOJIHOCTHIO, Oe3 MpoOesioB, YMEHHUs
c(OpMHpPOBaHBI, BCE NPELYCMOTPEHHBIE TPOrpaMMOil ydeOHbIE 3a/1aHNUs BBIIIOJHEHbI, KAUECTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIepKaHNE Kypca OCBOCHO IOJIHOCTBIO, 0€3 POOesIoB, HEKOTOPhIE
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJIHEHBI C OIIMOKAMHU.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl HE
HOCSAT CYILIECTBEHHOI'O XapakTepa, HE0OX0IUMble YMEHHs pabOThl ¢ OCBOEHHBIM MaTEpUAJIOM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 33 aHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33aHUI COlepKaT OIINOKY.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3ajaHUs coepkKaT IpyOble OLIHMOKH.



Tema 2.1 I'ocynapcTBeHHas CHCTeMa CTAHAAPTH3ALMH U HAYYHO-TeXHUYECKHH nporpecc

IpakTnyeckoe 3ansitue Ne6
N3zyuenne oOmmx TpeOOBaHM K BBIMOJIHEHUIO U O(POPMIICHHIO TEKCTOBOM YacTH OTYETOB
oOydJaronmxcs.

Hean:

1) ocBOUTH U 3aKpENUTh YKa3aHUs 110 O(POPMIICHUIO JOKYMEHTOB M COOIIOICHUIO TPEOOBAHMIA,
YCTaHOBJICHHBIX CTaHAApTaMHU;

2) IpOBEPUTH MOJTYUECHHbIE 3HAHUS;

Beinosinus patdory, Bel Oyaere:

ymemp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUJAaM IPOAYKLUU
(ycmyr) u Ipo1eccoB;

VY 2.1.18 ucrons30BaTh B IpOPeCCHOHATBHOM IESTEITFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

Y 2.1.19 opopMisATh TEXHOJOIMYECKYIO M TEXHHYECKYI IOKYMEHTALMI0 B COOTBETCTBUU C
JeWCTBYIONIEH HOpMaTHBHOM 0a30ii;

MarepuanbHoe o0ecrieyeHnne:
Y4eOHo-MeToAuYEeCKasi JOKYMEHTAIHS, TUIAKTHYeCKHE CPEeICTBA

3aganme:

1 U3yunTh npeasioskeHHbIN TEKCTOBBIM JOKYMEHT.

2 Haiitu omm6ku B 0pOpPMIICHUH TEKCTOBOTO JOKYMEHTA.

3 OTBEeTHTH Ha BOIPOCHI, XapaKTEPU3YIOIINE COACPKaHUE, CTPYKTYPY H MpaBmiia 0(hOopMICHUS
TEXHUYECKOH JIOKyMEHTALlUU B COOTBETCTBUU C TPEOOBAHUSAMH, YCTAaHOBJICHHBIMHU CTaHIapTaMHU.

ITopsinok BbINOJHEHHS PadOTHI:
1. BpIsBUTH OIMOKH B 0hOPMIIEHUH NMPEAJIOKEHHOTO OTPhIBKA TEXHUYECKOTO JOKYMEHTa 1
yKa3aTh MpaBUIbHOE OhopMIiIeHHE .
2. OpopMHTB B COOTBETCTBHH C TPEOOBAHHUSIMHU, YCTAHOBICHHBIMU CTaHIaPTaMH, TEKCTOBBIN
JOKYMEHT.

Xoa padoThi:

1. BoisgBuTh ommOKu B 0OPMIICHUHN TIPEITIOKEHHOTO OTPhIBKA TEXHUYECKOTO JOKYMEHTA.

2. YkazaTh npaBuiibHOE 0pOpMIIEHHE TPEIOKEHHOT'O OTPhIBKA TEXHUYECKOTO IOKYMEHTA.

3. OpopMUTH B COOTBETCTBUU C TPEOOBAHUSIMU, YCTAHOBIEHHBIMHU CTaH/apTaMU, TEKCTOBBIN
JIOKYMEHT.

4. BeiBoJIOM K paboTe SABJISIETCS TIEpPEUUCIICHUE OMUOOK B 0(hOPMIICHUH MPEIOKEHHOTO OTPhIBKA
TEXHUYECKOTO JOKYMEHTA, a TAK)KE YKa3aHUE TEMbI TECTOBOTO JIOKYMEHTA.

dopma npeacraBjIeHus pe3yabTara:
Otuer o nmpojenanHoi paboTe U MPUIOKEHHBIA K HEMY TECTOBBIN TOKYMEHT

Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJIepKaHNE Kypca OCBOGHO MOJIHOCTHIO, O€3 MpoOesioB, yMEHUs
c(hOpMUPOBAHBI, BCE MTPETYCMOTPEHHBIE IPOrpaMMOM yueOHBIE 3a/JaHUS BBIMOTHEHbI, KAYECTBO MX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

«X0po1IO» - TEOPETUUECKOE COJIEPKaHUE Kypca OCBOECHO MTOJIHOCTBIO, 0€3 Mpo0OeIoB, HEKOTOPbIE
yMeHus cpOopMHUPOBaHbI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOTPaMMOil yueOHbIe 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JaHUI BBHITIOJHEHBI C OLTHOKAMH.



«Y IOBJIETBOPUTENIEHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEITbl He
HOCSIT CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIE YMEHUS pabOThI C OCBOCHHBIM MaTepHalIoM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOJIHEHHBIX 33/1aHUN COJIEPKaT OLUIMOKH.

«HeynoBrneTBOPUTENBHOY - TEOPETHUECKOE COEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBIE YMEHUS
He c(OpMUPOBAHBI, BHITIOJHEHHBIEC yUeOHbIE 3aJaHHsl COAEepKAT rPyOble OINOKH.



Tema 2.1 I'ocynapcTBeHHas CHCTeMa CTAHAAPTH3ALMH U HAYYHO-TeXHUYECKHH nporpecc

IpakTnyeckoe 3ansitue Ne7
N3yuenne o0mmx TpeOOBaHUN K BHIMOJIHEHHIO IPa)UIECKUX 3JIEMEHTOB B OTYETaX OOYUYaAIOIMIUXCS.

ean:

1) 0CBOWTH ¥ 3aKpENUTh yKa3aHUs M0 OPOPMIICHHUIO rPpadHUECKUX TOKYMEHTOB, IOCTPOCHHS CXEM U
cobutoieHuI0 TpeboBanuii, ycranoBieHHbIX ctangaptamu (OCT 2.701-2008 Enunas cucrema
koHcTpyKkTOpckoi nokymentanuu (ECKJI). Cxemsl. Buabl v Tunbl. O01ue TpeOoBaHUs K BHITOTHEHHIO,
I'OCT 2.109-73 Equnas cucremMa KOHCTPYKTOPCKO#M ToKkyMeHTanuu. OCHOBHBIE TpeOOBaHUSA K
yepTeRam);

2) IPOBEPHUTH MOJYUCHHBIC 3HAHUS;

3) IpUBUTH YMEHHS U HaBBIKHA CAMOCTOSITENIbHOM pabOThI ¢ yUEOHUKOM U JOTOJHUTEIBHOMN JINTEPATYPOil.

Bbinosinus padory, Bel Oyaere:

ymembs:

VY 1.4.04 npumeHsaTh TpeOOBAHUS HOPMATUBHBIX JOKYMEHTOB K OCHOBHBIM BUAaM MPOIYKIMH (YCIYT) U
MIPOIIECCOB;

V¥ 2.1.18 ucnonb30Bath B MpoheccroHalbHOM 1eATEeNbHOCTH JOKYMEHTAIIUIO CUCTEM KayeCTBa;

VY 2.1.19 odopMIIATh TEXHOJIOTHYECKYIO M TEXHUUECKYIO IOKYMEHTAILIUIO B COOTBETCTBHUH C
JecTByIOIEH HOpMAaTUBHON 0a30ii;

MaTtepuajbHOe o0ecneyeHue:
yq€6HO-MCTOHHq€CKa${ AOKYMCHTAlHA, JUIAKTHUICCKUC CPCACTBA

3ananne:

1 V3yunth ocHOBHBIE NpaBuiia 0hopMIIeHUS TpapUUecKON JOKYMEHTAIMH, IOCTPOCHUS CXEM.

2 OTBEeTUTH Ha BOTIPOCHI, XapaKTePU3YIOIIIe TPEOOBAHUS K TpaPHUECKON JOKYMEHTAINH, TOCTPOSHHIO
CXEM B COOTBETCTBUHU C TPEOOBAHUSMH, YCTAHOBJIEHHBIMHU CTAH/AapTaMHU.

Ilopsinok BbINOJTHEHHS PadOTHI:

1. I3y4nTh U 3aKOHCTICKTUPOBATH OCHOBHBIC MTPaBMIa 0POPMIICHHS IpaUuecKoil TOKyMEHTAIIUH,
MIOCTPOCHHUS CXEM, MPEICTABJICHHbIE B HOPMATUBHBIX JIOKYMEHTaX.

2. OTBeTHTH HAa BOIPOCHI

3. OdbopMUTB B COOTBETCTBUU C TPEOOBAHUSIMH, YCTAHOBIEHHBIMH CTaHAApTaMHU, rpaduueckuii
JOKYMEHT.

Xoa paGoTsI:

1. I3yuuTh U 3aKOHCIIEKTUPOBATh OCHOBHBIE MpaBuiia 0(popMIIeHUs rpapuueckoit JOKyMEHTAIUH,
MIOCTPOSHHSI CXEM, TIPE/ICTABICHHBIE B HOPMAaTHBHBIX JOKYMEHTaX.

2. OTBETUTH HA BONIPOCHI:

— Bunael 1 THTIBL cXeM.

— OGmmue TpeboBaHMs K TOCTPOCHHUIO CXEM.

— OO1ue TpebOBaHUS K YepTexKaM.

3. OpopmuTh rpaduuecKuil TOKyMEHT COTJIACHO MPaBUIaM O(POPMIICHHS.

4. BeiBos1OM K paboTe ABISIETCS TIEpeuncieHue TpeOoBaHuii K opopMiIeHUIO TpaduIecKoit yacTu
JTIOKYMEHTOB.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpojieTaHHOM padoTe

Kpurepum ouenku:



«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJIHOCTHIO, Oe3 MpoOesioB, YMEHHUs
c(OpMHPOBAHBI, BCE NPELYCMOTPEHHBIE TPOrpaMMOi yueOHbIE 3aaHNs BBIITOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0po1Io» - TEOPETUYECKOE COJIEPKaHUE Kypca OCBOECHO ITOJIHOCTBIO, 0€3 Ipo0OeIoB, HEKOTOpbIe
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIOJIHEHBI C OIIMOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl HE
HOCSAT CYILIECTBEHHOI'O XapakTepa, HE0OX0 UMbl YMEHHs PabOThl C OCBOCHHBIM MaTEpHAIOM B
OCHOBHOM c(hopMHPOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOl 00ydeHHs y4eOHBIX 3a1aHUN
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33aHUI COlepKaT OIINOKY.

«HeynoBrneTBOPUTENBHOY - TEOPETHUECKOE COIEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3ajaHUs coepkKaT IpyOble OLIHMOKH.



Tema 2.1 I'ocynapcTBeHHas CHCTeMa CTAHAAPTH3ANMHY U HAYYHO-TeXHUYECKHH nporpecc

IpakTnyeckoe 3ansitue Ne§
HSY‘IGHH@ " aHaJIu3 JOKYMCHTOB CUCTCMbI MCHCIPKMCHTA Ka4€CTBa

Hean padoTsI:
W3YYUTb MPOILIECCHBIN MOIXO0 B YIIPAaBICHUH KaY€CTBOM, OCHOBHBIC IPUHIUIBI U (PYHKLIUU CUCTEM
MEHE[KMEHTa KauecTBa.

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) u Ipo1eccoB;

VY 2.1.18 ucnons30BaTh B IpOPeCCHOHATBHOM IEATETFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

Y 2.1.19 odopmiATh TEXHOJOTUYECKYIO M TEXHHUYECKYIO JIOKYMCHTAIIMIO B COOTBETCTBUU C
JeWCTBYIONIEH HOpMAaTHBHOM 0a30ii;

MarepuanbHoe o0ecrieyeHnne:
Y4eOHo-MeToAnYEeCKasi JOKYMEHTAIHS, TUIAKTHYeCKHE CPEeICTBA

3aganme:
1.O3HaKOMHTHCSI C OCHOBHBIMHU MTPUHIIUTIAMU U (DYHKIMSIMU CUCTEM MEHEHKMEHTA KauyecTBa.
2.Pemmts 3agauy no CMK

ITopsinok BbINoOJIHEHUs padoOThI:
1.03HaKOMUTbHCSI C TEOPETUUECKON YACThHIO
2.Pemmth CUTyallMOHHYIO 33/1a4y.
3.0TBETHTH Ha BOIPOCHI

Xoa paGoTsI:

1.M3yunTh TEOPETUYECKYIO YACTh

KpaTkue Teopernueckue cBegeHHs

Cornmacho MC HCO 9000:2000 MeHEKMEHT — 3TO CKOOPAMHUPOBAHHAs JEATEIBHOCTH 110
PYKOBOJCTBY U YIPaBJICHHUIO OpraHu3alui, a MEHEIKMEHT KadecTBa — CKOOpJAMHUPOBaHHAs
JEATENBHOCTD 110 PYKOBOJICTBY U YIIPABICHUIO OPraHU3alMed MPUMEHUTEIBHO K KaUECTBY.

PykoBosicTBO M ympaBiieHHE NMPUMEHUTENBHO K KayeCcTBY MOJpa3yMeBaeT pa3pabOTKy MOJUTHKH U
nesnel B 00acTH KavyecTBa, YHpaBiIeHHE KadecTBOM, oOecreueHHe KauecTBa M YJIydllleHHe KadecTBa.
Bceeobuuit  menemxmenT kadectBa (TQM) sBasercs oaHoit u3 (opM MEHEIKMEHTa KadecTsa,
OCHOBAaHHOW Ha y4aCTHH BCETO NEPCOHANIA OpraHU3aliy.

B MC HCO 9000:2000 BBeneHO MOHATHE MPOAYKIMH, KOTOpas ONpeleleHa Kak pe3yibTaT
nporecca. Ilpu »ToM oHa pa3zneneHa Ha oOOIIME KAaTErOpUU: TEXHUYECKUE CPEACTBA; MPOrpaMMHBIE
CPEICTBA; yCIyTu U niepepadbaTbiBaeMble MaTepuaibl. MHOTHE BUJIBI TPOTYKIIMH SIBJISIIOTCS KOMOMHALIMEH
ATHUX KaTErOpUM.

OTOT KOMIUIEKC JOKYMEHTOB COAEpPXKHUT COIJIACOBAHHYIO TMapy CTaHAApTOB HAa CUCTEMBI
MmeHekMenTa kadectsa: MC MCO 9000 «Cucremsl MeHexMeHTa kauecTBa. Tpedoanus» u MC MCO
9004 «Cucrembl MEHEKMEHTA KauyecTBa. PEKOMEHIaMK 110 yIy4YIIEHUIO EeATEIbHOCTIY, a Takxke MC
NCO 9000 «Cucrembl MeHemKMeHTa KadecTBa. OCHOBHBIE TOJIOKEHHUS M CIOBAapb» — CIOBapb IO
comectuMor tepmunonorun; MC HCO 19011 «PykoBomsdmme yka3zaHHs IO IPOBEPKE CHCTEMBI
MEHEIKMEHTA Ka4eCTBA U OXPaHbl OKPYKAIOLIEH CPEIbI».

KittoueBbIMH 371€MEHTaMU CHUCTEMbI MEHE/PKMEHTa KayecTBa CTaIM BOCEMb MPUHIUIIOB YIIPaBICHUS
KAaueCTBOM.



OpueHTaluss OpraHu3allid Ha 3aka3uumka (motpebutens). OpraHuzanmuu 3aBUCAT OT CBOHUX
3aKa34MKOB (MOTpeduTeNneii), MoITOMYy JOJDKHBI MOHUMATh HACTOANIME M Oyaylue uX MOTPEOHOCTH,
BBITIONTHATh UX TPEOOBAHMSI U CTPEMHTHCS MPEB30UTH MX OxuuaHus. CucreMa MEHEKMEHTa KadyecTBa
(CMK), otBeuatomas tpedboBanusm MC HMCO 9001, nmomwkHa KOHIIGHTPUPOBAaTH BHHMaHHE Ha
TpeOOBaHUAX 3aKa3UMKa.

Peanuzanust »TOro mnpuHIMNA OOECIEYUT POCT NPUOBLICH NPOU3BOAUTENS U MOBBILICHHE
KOHKYPEHTOCTIOCOOHOCTH TPOAYKIIMA 3a CYET THUOKOCTH M OBICTPOTHI PEaKIMU Ha TOXKETAHUS
nmoTpeouTene.

2. Ponp pykoBOACTBa B CHCTEME MEHEKMEHTa KadecTBa. PykoBoauTenu NOOMBAIOTCS €IUHCTBA
LeIH OpraHMU3alliH, MMyTell JOCTUKEHHSI ITON LIeJH U 00ecredeH sl COOTBETCTBYIOIIEr0 MUKPOKIUMATa B
OpraHM3alMH.

OHu co3pmaloT cpeny, B KOTOpOM pabOTHUKM TMOJHOCTBIO BOBJEKAIOTCA B peIlIeHuEe 3ajad
opraHm3anuu, ¢ TeM 4roObl B pamkax CMK o0ecneuuTh pyKOBOJCTBO, MO3BOJISIONIECE OCYIIECTBUTH
HauOOJIbIIYI0 BHYTPEHHIOIO TPOU3BOIUTEIILHOCTh U MAKCUMAJIBLHO YIOBIETBOPUTH 3aKa3UHKOB.

3.BoBneueHne pabOTHUKOB B (YHKIIMOHHPOBAHHWE CHUCTEMBbI KauecTBa. PabOTHUKM Ha BceX
JOJKHOCTHBIX YPOBHSIX COCTAaBJISIOT OCHOBY OpraHU3alluy, U WX MOJHOE BOBJICYEHUE B ACSITENHLHOCTD MO
KauecTBY JaeT BO3MOXKHOCTb MCIIOJIb30BaTh CIIOCOOHOCTH Ka)/JI0ro0 C MAaKCHUMaJbHOW OTHade i
OpraHH3aIliH.

VYrpaBneHue KauyeCTBOM — KOJUICKTUBHAS JEATEIBHOCTh, TPEOYIOIasi COBMECTHBIX YCHUIIUH. DTO
03HAYaeT, YTO BECh MEPCOHAN 0€3 UCKIIIOUEHUS, B TOM YHCIIe 3aHUMAIOIIMICA OArOTOBKOM KaJpoB U UX
aTTecTaluel, ciyx0bl cObITa, IOPUINIECKON, SIKOHOMUYECKON U T.J. JOJKEH ObITh COCTABHOM YacThIO
CMK, a ne nmobGaBnenuem K Heil. Ha Bcex ypOBHAX JOIKHBI OBITH OMpeeNieHbl OO0SI3aHHOCTU U
MTOJTHOMOYHS TI0 KA4eCTBY: 00BEM MPOrpaMm; TEXHOJIOTUS (METO/bI, IPaBUiIa) UX pean3allii; CTEIEHb
cBOOO/IBI JCHCTBUII MEpcOHANIa B paMKaX €ro JOHKHOCTHOM KOMIETeHIMU. Peanu3aiys 3Toro npuHIIKIA
o0ecrieynBaeT CTpeMJICHHE MEepCOoHajda K MOCTOSHHOMY YIYYIICHHIO NESATEILHOCTH OpPTraHW3allMU B
pamkax CMK, moBblllieHHe OTBETCTBEHHOCTH M POCT 3aMHTEPECOBAHHOCTH MEpPCOHANa B pe3ylibTaTax
CBOEH JEATEIIbHOCTH U PELLIEHUH OOIIMX 3ajau.

4.IlpoueccHblii monxon. JKemaemblii monxon mocturaercs 3Q¢eKTUBHEE, €CIM BCEMHU pecypcamu U
BHJIaMH JICSATEIHHOCTH YIPABIIAIOT KaK MPOILIECCaMHU, T.€. COBOKYITHOCTBIO MOCIEI0BATEIbHBIX JECHCTBUM.
bazoBass Mozenp MpoIECCHOro MOAX0/4a MEHeIKMeHTa KadectBa B cooTBerctBuM ¢ MC MCO 9001 u
9004 Bepcuu 2000.

5. CucremHbIl moaxoa K ympaBieHuio (MeHelkMeHTy). Ilpu paspabGorke 6azoBoit CMK stoT
MIPUHIIMIT 03HAYAET, YTO OPTaHU3aIUS CTPEMHUTCS K OOBEAMHEHUIO TIPOLIECCOB CO3AaHUS MPOAYKITUU WIIN
yCIyT C MPOIIeCCaMu, MO3BOJSIONIUME MPOBEPSATH COOTBETCTBHE MPOIYKIIUU WU YCIYTH MOTPEOHOCTSIM
3aKa3zyuKa.

6. ITocTosiHHOE ynydieHue npoaykuuu. [loctossHHOE ynydllleHne NpOoAYKIMH SBISETCS HEU3MEHHOMN
LeNpl0 opraHu3anuu. J[Jis 3TOro BBHIMOJHSAIOTCS KOPPEKTUPYIONINE MPEAyNpexAaroNIue IeHCTBU, B
pe3yNbTaTe MOBBIIIAETCS KOHKYPEHTOCTIOCOOHOCTh MPOAYKIIMU U JOCTUTaeTcs ObICTPOE pearnpoBaHue Ha
TMOSIBJIEHHE TTPOTPECCUBHBIX Pa3pabOTOK, METOIOB TEXHOJOTUN U UX BHEAPEHHUE.

7. llpuHsATHE pelIeHuii, OCHOBaHHBIX Ha (hakTax. D (deKTUBHBIC pelieHUsT Oa3UPYIOTCS Ha aHAlM3e
(haKTUYECKUX JaHHBIX W WHPOPMAIMH, UCTOYHUKAMH KOTOPOW MOTYT CIY)KHTh PE3yJIbTaThl ayauTa,
KOPPEKTUPYIOIIMX BO3ACUCTBUM, CTATUCTUUECKUE JaHHBIE U T.J. B pe3ynbTaTe nosiBiAsSeTCs BO3MOKHOCTh
TOJTYYEHUSI JIOCTOBEPHBIX JAaHHBIX W OOECIEUYeHHUs JOCTYMHOCTH WH(OpManuu ajis TepcoHana, 4To
MO3BOJISIET IPUHUMATDH KBATM()UIIMPOBAHHBIE PEIICHHUS.

8. B3auMOBBITOJHBICE OTHOIIEHWS C MocTaBmukamMu. OpraHuzanuss ©W €€  IMOCTaBIIUKH
B3aMMO3aBUCHMBl. B3aMMOBBITOJIHBIE OTHOIIEHUS MEXAY HUMH CIOCOOCTBYIOT  PACHIMPEHUIO
BO3MOKHOCTEH Kakoro u3 HUX. OCHOBHOW IENBIO SIBISETCS M3MEHEHHE CTPATerMH OpPraHW3allud I10
B3aMMOOTHOIICHUIO C MOCTABIIMKAMHU. JTO TPUBIEYCHHE TOCTABIIMKOB K COBMECTHOH pa3paboTke
MPOYKIIMK HA CAMOW paHHEW CTauy — YCTaHOBJICHUE TPEOOBAHMI M MPOBEJEHNE ITUPOKOMACIIITA0OHBIX
pa3paboToK, YTO MO3BOJISIET ONTUMHU3ZUPOBATh PECYPCHI M 3aTpaThl, 00eCeunBaeT THOKOCTh U OBICTPOTY
COBMECTHBIX COTJIACOBAHHBIX OTKJIMKOB Ha M3MEHSIOIINECS TOTPEOHOCTH PHIHKA.

2.BpInonHuTh 3 3aaHus.



3.CdopupoBatrs OTUET O IPOAETAHHON paboTe.

OdopmMuTh OTBETHI Ha KOHTPOJIBHBIE BOITPOCHI, paciu@poBaTh OMPEICICHUS , 3aIUCATh PEIICHUE
3aJla4d B BHC TAOIUIIBI

KoHTpoJibHBbIE BONIPOCHI

Yro takoe CMK?

Haznauenne CMK.

Crpykrypa CMK.

Yro Taxkoe ISO? Lens ISO

Kaxkwue neiicTBrst HeOOXO0IUMO BBITOJHUTH i co3ganus CMK

[lepeuncnuTh NPUHIUIIBI MEHEIP)KMEHTA Ka4eCTBA

NoogwnE

dopma npeacTaBiIeHHs pe3yJabTaTa:
Otuer o npojenaHHoi padote

Kpurepun onenkmn:

«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOGHO IOJIHOCThIO, O3 Mpo0esioB, yMEeHUs
c(OpPMHPOBAHEI, BCE MPEITYCMOTPEHHBIE MPOrPaMMON ydeOHBIC 3aJaHNUs BBIITOJHEHBI, KAUECTBO MX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIEPKaHNE Kypca OCBOCHO IOJIHOCTBIO, 0€3 IPOOEIOB, HEKOTOPhIE
yMeHus c(popMUPOBaHbl HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOrpaMMOil yueOHbIe 3aJaHHsI
BBIIIOJTHEHBI, HEKOTOPbIE BU/IbI 33JaHUI BBIIIOJHEHBI C OLIMOKaMH.

«Y IOBJIETBOPUTEIILHOY - TEOPETUUECKOE COJIEPKaHUE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIIbl He
HOCSAT CYIIECTBEHHOTO XapaKTepa, He0OX0IMMbIe YMEHHS pabOThl C OCBOCHHBIM MaTepHAIIOM B
OCHOBHOM c(hOpMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX POrpaMMoi 00yyeHHs yueOHBIX 3aaHui
BBIIIOJIHEHO, HEKOTOPbIE U3 BBINOJIHEHHBIX 3a/laHUi COAepkKaT OIIMOKH.

«HeynoBneTBOpUTENbHO» - TEOPETUUECKOE COJIEpHKAHUE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He C()OPMUPOBAHBI, BHIIIOJHEHHBIE YUEOHbIE 3aJaHMsI COAEpKAT rPyOble OLINOKU.



Tema 2.1 I'ocynapcTBeHHas CHCTeMa CTAHAAPTH3ALMH U HAYYHO-TeXHUYECKHH nporpecc

IpakTnyeckoe 3ansitue Ne9
Bb160p npeAnoYTUTENbHBIX YUCET U PSAA IPEATNIOYTUTEIbHBIX YNCEI

Hean padoTsI:
1. HayuuTbcs aHaNIM3UPOBATH MPEIJIOKEHHBIN CTaHIapT.
2. Tlonmy4yuTh MpaKTUYECKUE HABBIKHM BHIOOPA MPEATIOYTHTEIBHBIX YHCEI.

Beinosinus patdory, Bel Oyaere:

ymembp:

VYV 1.4.04 npumeHnsaTe TpeOOBaHMSI HOPMATHUBHBIX JIOKYMEHTOB K OCHOBHBIM BUJaM HIPOIYKIMH
(ycmyr) u Ipo1eccoB;

VY 2.1.18 ucnons30BaTh B IpOPeCCHOHATBHOM IEATETFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

Y 2.1.19 odopMiATh TEXHOJOTHYECKYIO W TEXHHYECKYIO JIOKYMEHTAIIMIO B COOTBETCTBUU C
JeWCTBYIONIEH HOpMAaTHBHOM 0a30ii;

MarepuanbHoe obecrieyeHnne:
Y4eOHo-MeToAnYECKast JOKYMEHTAIHS, TUIAKTHIeCKHE CPEeICTBA

3aganue
1.Pewnts 3a7a4y 1o BIOOpPY NPEANOYTUTEIBHBIX YHCEN

IHopsinok BbINOJHEHHS PadOTHI
1.O3HaKOMHUTBCS C KPATKUMH TEOPETUYECKUMU CBEICHUSMU
2.BBINONHUATE pacyeT M0 IPUMEPY PELIeHUs

Xoa paGoTsI:

KpaTtkue Teopernyeckue cBegeHHs

Cucrema peoYTUTEILHBIX YHCET SIBISICTCS OCHOBOH MapaMeTPpUIECKOW CTaHIapTU3AIINH.

[IpuMmeHeHne CTaHIapPTU30BAHHBIX MPEINOYTHUTEIBHBIX YUCEN TO3BOJSET HIMPOKO YHHUPHUIIUPOBATH
nmapaMeTpsl U3JIEHA HE TOJBKO B IpejaeiaX OJHOM OTpaciv, HO M B MaciiTtadax BCEr0 HAPOIHOTO
XO035ICTBA.

[IpenmodrnuTebHBIC YACTA U UX PAIBI UCTIOIB3YIOTCS:

e IIPH YCTAHOBJICHUH CTAHAAPTHBIX 3HAUCHUN U PSIOB CTAHJAPTHBIX 3HAYCHHUH BETNYHH;

e TPV HOPMHUPOBAHUY 3HAYCHHUI HUCXOTHBIX TTApaMETPOB MPOIYKIIUH, YCIOBHIA €€ CYIIeCTBOBAHUS U
MPOLIECCOB, a TAKXkKe Pa3pPEIICHHBIX U JOMYCKAeMbIX UX OTKIOHEHU;

e IPM HOPMHUPOBAHWM 3HAYCHHWHA MApaMeTPOB MPOIYKIIMH, CBS3aHHBIX Jorapudmupyemoi
3aBHCHMOCTBIO C HCXOJIHBIMH IapamMeTpamMH, 3HAu€HUs KOTOPBIX HOPMUPYIOTCS MOCPEICTBOM
MIPEATOYTUTETHHBIX YUCEIT;

e IIPH TPUBE/ICHUH 3HAYEHHUI TTapaMeTPOB M MPOIECCOB (B TOM YHCIIE MPUPOJHBIX KOHCTAHT), €CIIN
WCIIOJIb30BaHUE TIPEIITOYTHUTEIILHBIX YHCEI HE BJISYET BBIXO/1a 3a MPEJIebl JOIMYCKAeMOT0 OTKIOHCHHS.

[IpenmouruTenbHbIE YUCHA OOPa3ylOT PSABI  YHUCEN, TOCTPOEHHBIE TO  OINpeAeTIeHHBIM
3aKOHOMepHOCTsAM. Hambosee 1menecooOpa3HBIME pSJIaMU TPEAMIOYTHTEIBHBIX YHCET SBJISIOTCS PSJIbI,
MTOCTPOCHHBIE MO0 apU(PMETUISCKUM HIIA TEOMETPUUECKUM TTIPOTPECCHSIM.

Ps0b1, nocmpoenvl no apugmemuueckum npozpeccusm, IPEACTABIAIOT OO0 MOCIeI0BATSIIEHOCTb
qucell, B KOTOpPOH pa3HOCTh d MeXIy JTHOOBIMH COCETHHUMH YHUCIaMU ai M ai-1 ocTaeTcsl MOCTOSHHOM.
Hampumep, 1o cymecTBYIOIIMM CTaHIapTaM BHYTPEHHHUE JHAMETPHI MOANTUITHUKOB KAYCHHS CpPEIHCH
cepun B uHTepBaie ot 20 1o 110 mm umerot cnenyromue 3uauenus: 20, 25, 30, 35, ... 100, 105, 110 mm,
T. €. O6pa3yroT apuPMETHUECKYIO TPOIPECCHUI0 C Pa3HOCTHIO d=5.

CylI1ecTBeHHBIM HEIOCTAaTKOM PSIOB, TOCTPOCHHBIX Ha apu(PMETHUECKON MPOTPECCHH, SBISETCS
HEpPaBHOMEPHOE paclpeielicHue WICHOB psjia B 33JaHHBIX Tpeeiax. B apudMeTnaeckux mporpeccusx



HaOII0/1aeTCs Pa3peKCHHOCTh YJICHOB B 30HE MAJIBIX BEJMYHMH U CTYIIEHHOCTh WICHOB B 30HE OOJBIINX
BEJIMYHMH.

Psowvi nocmpoenvr no eeomempuueckum npozpeccusim, AMEIOT TOCTOSHHOE OTHOIIEHUE KaXKI0TO
MOCIIEAYIOLIETO ieHa K IPebIIyleMy, KOTOPOE Ha3bIBAETCs 3HAMEHATeNIeM MPOTPECCHH (.

JIr000it wieH reOMeTPUYECKOM MPOTrPECCHH MOKET ObITh BhIUKCIICH MO hopmyiie Ni=Qi.

B nacrosiiiee BpeMs 1715 IOCTPOCHUS! PSIIOB MPEANOYTUTENbHBIX YUCET UCTIOIb3YIOT 00€ CUCTEMBI,
HO Yallleé NPUMEHSIOT Ps/ibl, TOCTPOCHHBIE M0 T€OMETPUUYECKUM MIporpeccusiM. MHOr0JIETHUM OIBITOM
YCTaHOBJICHO, YTO TPeOOBaHUS BCEX OTpacieil MPOMBILUIEHHOCTH HauboJiee MOJIHO YIOBIETBOPSIOTCS
psAlaMy TIPEANOYTUTENBHBIX YHUCEI, COCTABISIONIMX T€OMETPUUYECKUE MPOTrPECCHH CO 3HAMEHATeNleM (,
paBHBIM KOpHIO U3 10 crenenu: 5, 10, 20, 40 wium 80 u 160.

I'OCT 8032-84 cocraBnen c¢ yuetoM pexkomeHpauuii MCO u ycTaHaBIMBAaeT YEThIPE OCHOBHBIX
psana npennourutenbHbix uncen (RS, R10, R20, R40) u nBa momomuurtensHbix (R80, R160). Crenenp
KOpHSI BXOJIUT B YCJOBHOE OOO3HaueHHe psja, Hamp. RS. Unenamu psiga sIBISIOTCS OKPYIJICHHbBIE
3HAYEHUS, MOJTYYCHHBIE ITyTEM YMHOXKEHHUS MPEIbIAYIIUX YUCET Ha 3HAMEHATENb POTPECCUH.

Psanpl mpeanmouTuTenbHBIX uucen Oe3rpaHuuHbl. Ywucna cBbimie 10 mosydarT yMHOXKEHHEM
npeanouTuTeabHbIX yncen Ha 10, 100, 1000 u 1. 1. Yucna, menee 1, Haobopot nenenue Ha 10, 100, 1000
U T. 1., T. €. yMHOxkeHueM Ha 10-1, 10-2 u 1. 1.

Uucno 4iIeHOB B KaXI0M PsiIy PaBHO MOKa3aTelNto CTENeHH, T. €. Yucay B 0003HaYCHHUH psfa.

B oOmem ciydyae cieayer oThaaBaTh NPEANOYTEHUE PSAAY C MEHBIIMM YHCIOM B OOO3HAYCHHH,
Hanpumep RS npeanouturensuee, yueM R10.

[Ipn HEOOXOIUMOCTH MOXKHO HCIIOJIb30BaTh TPOM3BOAHBIC PsIbl, MOJTYYCHHBIE ITyTeM OTOOpa
Ka)KJIOTO BTOPOT'O, TPETHETO MJIM UHBIX YJICHOB psiaa. [[pUMEHSIOT U cOCTaBHbBIE PAJIBI.

Psanbl mpeNmoYTUTENBHBIX YHCENT HMMEIOT PSI CBOWCTB, HAIMYUEM KOTOPBIX OOBSCHATCS WX
IIMPOKOE MPUMEHEHHE B CTaHIAPTHU3AIMH. JTHU CBOWCTBA MO3BOJIAIOT MEPEXOAUTH OT CTaHIAPTU3AINH
JUHEHHBIX BEJIWYMH K IUIOMIAIsAM, OO0BEMaM, SHEPreTHYeCKHM TmapaMmerpaMm (TPOM3BOAMTEILHOCTH,
MOIITHOCTH H JIp.).

Haubonee 3nauumvie u3z ceoticms ps008 ciedyowue:

1.Kaxxp1ii mocneayronuii psi COAEp>KUT Yncia MPEeAbLAYIIero psaaa.

2.IlpousBeneHue 2-x 4YUCEN PSAIOB SIBISETCS YHCIOM, COJEpXKAIlUMCS B  psgax, T.e.
MPENNOYTUTENBHBIM, YTO MO3BOJISIET CTAaHAAPTHU30BATH ILIOIIAIH.

3.IlpousBenenne 3-x Uucen psAga ABISETCS YHCIOM, COJAEpXKallUMCA B psgax, T.e.
MIPENOYTUTENBHBIM, YTO MO3BOJISIET CTAaHAAPTHU30BATh OOBEMBI.

4 Hauunas ¢ psga R10, B psagax comepxkutcs yucio 3,15 6muskoe x uuciay [lu, yTto mo3BossieT
CTaH/IapTU30BaTh JUIMHY OKPY>KHOCTEH, MJIOMIaAb KPYroB U 00bEM IUITMHAPOB.

5.IIpousBeieHNEe WJIM YaCTHOE JIIOOBIX YJICHOB psiia SIBISIETCS, C YYETOM TPABWII OKPYTJICHUS,
YJIEHOM psifia. DTO CBOMCTBO UCIIOJIB3YETCS IPU YBSA3KE MEX]Y COOON CTaHAapTU30BAHHBIX MTApaMETPOB B
Mpezeiax OJHOTO Psija MPEMOYTHTEIIbHBIX YHCeT.

IIpumep pemenus

1. CormnacHo BapuaHTy Ha OCHOBE CHUCTEMBI MPEANOUYTUTENBHBIX YHCe] HAWTH pAJl mapaMeTpoB V U
ONPEJIEIUTH €r0 3HAMEHATEIb
2. Haiitu npubnmkeHHoe 3HaueHue napameTpoB 1 mo ¢popmyie:

= \J 4v/mH

rne: V - oobeM pesepByapa, H - BeicoTa pesepByapa.

3. Ha ocHoBe nepBoro cBoiicTBa ps0B MPEITOUYTUTENBHBIX YUCEN ONPEAeIUTh 3HAMeHATEh
psina napameTpoB J{

o
QV: QD2 = QD =V Q
4. Onpenenuts psaa napamerpos /.

S5. Pe3ynbrarel ohopMuTh B TabIUILY.



Obo3HayeHue | ObozHaueHue | 3HameHaTenb 3HayeHue napaMeTpoB
napameTpos psaa pspaa
V
D
6. OrnpenenuTh MOPSAKOBBIE HOMEpPAa UIEHOB HCXOJHOIO W HEUTPAIBHOIO pPSJIOB 0
dhopmyie:
N= NT+K*40,

rae NT — Homep yucina o tadnumie 2;
K — BenuumnHa, 3aBUCSINAs OT UHTEPBaAJIa 3HAUCHUH psJia.

Wutepean | 0,01;0,1 0,1:1 1;10 10;100 | 100;1000 | 1000;10000
3HaYyeHun
papa

K -2 -1 0 1 2 3

Tabnuma 1 — OcHOBHBIEC TapaMETPbI PAJIOB MPEANOYTHUTENBHBIX YHCET

Pag Yenoedoe JHameHaTens | Yvcno |
oDo3HaJYeHWe | Mporpeccud | UNeHOE
pAoa pRaa
OcHOBHOR R& 1.6 5
R10 1,25 10
R20 1,12 20
R40 1,06 40
JononHUTENLHLIA R&0 3anonHuTs
CamocToATENLHD
R160

Tabnuia 2 OcHOBHBIE Psi/ibl IPEANOYTUTEIBHBIX Uncen (B uHTepBaje ot 1 1o 10)



Yonoesos oSoskaueHue pALE N

RS R10 R20 R40

1,00 1,00 1,00 1.00 a

1.12 1.12 2

1.18 3
1,25 1,25 1.25 4
1.32 5

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

2,00 2,00 2.00 12

3.00 18

3.15 215 215 20

3.35 21

3.55 3.55 22

3.75 23

4,00 4,00 4,00 4,00 24
4.25 25

4.50 4.50 28

475 27

5,00 5.00 5.00 28

5.30 28

5.80 5.80 30

5.00 31

5,30 8,30 8,30 5,30 32
8,70 33

7.0 7.10 24

7.50 35

5,00 8.00 8.00 38

8.50 37

8.00 .00 kS

.50 i

10,00 10,00 | 10,00 10,00 | 40

®opma npeacraBiaeHus pe3yJbTara:
Otuer o npojenaHHoi pabote

Kpurtepun onenkn:



«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJIHOCTHIO, Oe3 MpoOesioB, YMEHHUs
c(OpMHpPOBaHBI, BCE NPELYCMOTPEHHBIE TPOrpaMMOil ydeOHbIE 3a/1aHNUs BBIIIOJHEHbI, KAUECTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIepKaHNE Kypca OCBOCHO MOJIHOCTBIO, O€3 MPOOeoB, HEKOTOPhIE
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJIHEHBI C OIIMOKAMHU.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl HE
HOCSAT CYILIECTBEHHOI'O XapakTepa, HE0OX0IUMble YMEHUs pabOThl ¢ OCBOEHHBIM MaTEpHAIOM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 33 aHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33aHUI COlepKaT OIINOKY.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3ajaHUs coepkKaT IpyOble OLIHMOKH.



Tema 3.1 OcHoBBI cepTHPHKANMT

IIpakTuyeckoe 3ansitue Nel(
N3yuenue 3HaKOB COOTBETCTBUS U KaueCTBa

Hean padoTsI:
W3yuuth BUIbI 3HAKOB COOTBETCTBHSI Ha TOBapax U TpeOOBaHUS, IPEABABIISIEMbIE K HUM.

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucrnonp30Bath B MPOPECCHOHATHHON AEATEILHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

Y 2.1.19 odopMIATh TEXHOJOTHMYECKYI0 W TEXHHUYECKYIO JTOKYMEHTAIMI0 B COOTBETCTBUU C
JEHCTBYIOIEH HOPMAaTUBHOM 0a30ii;

MaTtepuajbHoe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3amanmue:
1.PactmdpoBaTh 3HaKH COOTBETCTBUS

IMopsanok BbINOTHEHUS PAGOTHI

1.3aKOHCIIEKTUPOBATh TEOPETUUECKNE OCHOBBI

2.CornacHO BapuaHTy paciin(poBaTh 3HAKH COOTBETCTBUS HAHOCHMBbIE HA YIIAaKOBKY TOBapa.
3.CnenaTh BBIBOJ

Xo/ BbINOJTHEHUs paboThI:
1.3aKOHCIEKTUPOBATh TEOPETUUECKNE OCHOBBI

Kparkue Teopernyeckne cBeieHHA

Cepruduxaius — GopMa OCyIECTBIIEMOr0 OPraHOM O CepTU(DHUKAIIUN TOATBEPIKICHUS
COOTBETCTBUS OOBEKTOB TPEOOBAHUSAM TEXHUYECKUX PETTIAMEHTOB, MOJIOKEHUSIM CTaHIapTOB, CBOJIOB
MIpaBWJI WM YCIIOBUSIM JI0TOBOPOB.

B cucreme onenku coorBerctBus Coro3a cepTUUKAIMS TPAKTyeTcs 6osee y3K0, ITOCKOJIbKY
00BEKTOM CHCTEMBI BBICTYIIAET MPOAYKIIHS, @ B KAYECTBE HOPMBI ITPaBa — TEXHUYECKHUE PETrIaMEHTHI
Coro3a.

CepTudukat COOTBETCTBUS — JOKYMEHT, YIAOCTOBEPSIOIINI COOTBETCTBUE 00BbEKTa TPEOOBAHUSIM
TEXHUYECKHUX PETJIaMEHTOB, MOJIOKESHHSIM CTaHapTOB, CBOJIOB MPABUII U YCIOBHUSIM JI0TOBOPOB.

B onpenenennu, npuseneHHOM B @3 «O TEXHUYECKOM PETYIUPOBAHUNY», OTCYTCTBYET IPU3HAK,
OTHOCSIINNA cepTU(PHKAT K TOKYMEHTaM, BbIIaBa€MbIX «TPEThE CTOPOHOI» — OPraHOM IO
cepTu(dUKaIMH, YTO SBJISETCS OCHOBHBIM MPU3HAKOM UMEHHO 3TOT0 JIOKYMEHTA.

CepTudukaT COOTBETCTBHS TEXHUYECKUM pernameHTam Cor3a — JOKYMEHT, B KOTOPOM OpTaH Mo
cepTu(dUKaIMK yIOCTOBEPSET COOTBETCTBUE BhITYCKAaEMOM MPOAYKIIUU TPEOOBAHUSIM TEXHUUYECKOTO
pernamenTa Coro3sa.

JlexnapupoBaHue COOTBETCTBUS — (opMa 0053aTeIbHOTO MOATBEPKACHUS COOTBETCTBUS
BBHIITyCKaeMOU B 0OpallieHue MPOAYKIIMU TPEOOBAHUSIM TEXHHUECKUX PErIaMEHTOB.

Jlexnapanusi 0 COOTBETCTBUU — JIOKYMEHT, yIOCTOBEPSIOLINI COOTBETCTBHUE BHIITYCKAEMOH B
oOpariieHue MPOAYKIIUU TPEOOBAHHSIM TEXHUYECKUX PETIIAMEHTOB .

3HaK COOTBETCTBHUSI— 00O3HAUEHUE, clyKalllee Jjisi MHPOPMUpPOBaHUs prodpeTareneii, B TOM
qucie noTpeduTeneil, 0 COOTBETCTBUU 00bEKTa CepTHUPHUKAIIMN TPEOOBAHUSIM CUCTEMBI J0OPOBOIBHOM
cepTuduKaIu.



ITockonbKy B cCOOTBETCTBHH €O CT. 21 @3 100pOBOJILHOE TOATBEPKIEHIE COOTBETCTBUS MOXKET
OCYILLECTBIIATHCS Ul YCTAaHOBIICHHSI COOTBETCTBUS JOKYMEHTAM I10 CTaHIAapPTU3ALUHU MU CUCTEMaM
T0OpPOBOIBHOM cepTU(UKALINU, MOKHO KOHCTaTUPOBATh IPUMEHEHHE Ha MTPAKTHUKE JIBYX BHJIOB 3HAKA
COOTBETCTBHUSL:

1) 3HaK COOTBETCTBHS CUCTEME JT0OPOBOJIBHOM cepTU(UKAINH;

2) 3HaK COOTBETCTBUS HALMOHAIBHOMY CTAHAAPTY KaK JOKYMEHTY IO CTaHJapTU3aLIH.

3HAKU COOTBETCTBHUSI IIPEICTABIIEHBI Ha puc. 4.2

ISCI,

Puc. 4.2. 3HaKn COOTBETCTBUA:

1 — 3HAKH COOTBETCTBHA HAIlHOHANBHBIM CTaHAapraM B HanmoHanbHOH cucTeme
A06poBONLHON cepTHPHKALMK (@ — 3HAK, HCIOAb3YEMBIH 1 MAapKUPOBAHUA
AOKYMEHTOB; 6 — 3HAK, MCNONb3yeMbli I MapKUpoBaHua npoaykuuu (pabotsl,
yeayru) v (Man) 3KCIUTyaTallMOHHOM MJIH MHOW JOKYMEHTAalMH, puiaraemMoi
K H(‘l“i: 8 — 3HaK Kavecrsa);

2 — 3HAKHM COOTBETCTBHA B NOAHAUHOHAIbHBIX CHCTEMAX ,'l()(’)p()ll().’lI»H()“
cepridHKaLMK HA pasiHyHble 00bEKThI (@ — 3HAK COOTBETCTBMA CHCTEMbI
MeHe/DKMEeHTa KayecTBa; 6 — 3Hak «Mapka roga», 8 — 3Hak C/IC «Peectp
A06POCOBECTHBIX NMOCTABIHKOB»);

3 — 3naku coorsercTeua C/C NpoAyKTOB NMUTAHUA 18 BEPYIOUMX JIOAeH
(a — 3HaK KOWepHOCTH; 6 — 3HAK XaNnsiib)

Enunblii 3Hak oOpatieHns NpoayKiuu Ha peiHke Coroza — 0003HaueHue, ciyxaiiee JUis
nH(popMHUpoBaHUs TpHOOpeTaTeNel  NOTpedUTENe 0 COOTBETCTBUM BBIITYCKAaeMOW B 0OpallieHne
POAYKIUH TpeOOBAHUAM TeXHHUECKUX persiaMmeHToB Coro3a . [Togo6Hbli 3HaK neiicTByeT B pamMkax EC

(puc. 1.3).

Fuc T3 Jnanu oGpasyesnn na phanse:

IUMCIATINET JEK COOTRETCTEIN TEXRNICCROMY PEAIMENTY

6 Famuh 2an 00paupesn i paiixe rocysapere — sirenon Eapaaniicxoro

COM3A, & — JHAK COOTHETCTIINE ENponefiCnm AMpesTinanm

3Hak oOpalleHHs Ha phIHKE, KaK U 3HaK COOTBETCTBUS (/7151 MPOIYKIIMH), TO3BOJISIET OMO3HATh
MPOIYKIIHIO, MPOIIEAIIYIO IPOLEAYPY HOATBEPKACHUS COOTBETCTBUS. TakuM 00pazom, 3aa4a 3TUX
3HAKOB — HMJCHTU(UIIMPOBATH PeabHbIE €AMHUIIBI IPOAYKIIMH, HA KOTOPBIE PAaCIPOCTPAHSACTCS
JNENUCTBHE TOKYMEHTA O MMOATBEPKICHHH.

TpaHcHanMOHaNbHBIE 3HAKW COOTBETCTBUS — 3HAKH, MOATBEP)KIAIOLUINE COOTBETCTBUE
TpeOOBaHUSM, YCTAHOBJIICHHBIM pPETHOHANBHBIMU cTaHAaptamMu. Tak, B cTpaHax EBpomneiickoro
HKOHOMHYECKOT0 COOOIECTBa U BXOAIUX B EBporieiickyto acconuaiio cBOOOJHON TOPTrOBIN IPUHSATHI
3Haku cootBeTcTBUs «CEN» (yupexnen EBponeiickum komuteTroM no crangaptuzanun) u «CENELEC»
(yapexxnen EBporeickoil  IeKTpOTEeXHMYECKOW KOMHCCHEN), TOATBEP)KIAIOIIUE COOTBETCTBHUE
TpeboBanusM eBporneiickux cranaaptoB (EN) Wnu nokymentos (CEN) no rapMoHH3aiuu CTaHIapTOB.



B crpanax EBpomneiickoro coobmiecTBa B Ka4€CTBE €UHOTO 3HAKA COOTBETCTBHS MPUMEHSETCS 3HAK
«CE», mnoaTBep)KIarolMid COOTBETCTBUE MNPOAYKIMU NPEANUCAHUAM EBPOMEHCKUX JTUPEKTHB H
I[OKYMGHTOB, co;[epxcanmx TCXHUYCCKUC XapaKTepI/ICTI/IKI/I MaTepI/IaJIOB, O60pyI[OBaHI/I$I NI TEXHUYCCKUX
MPOIIECCOB.

MapkupoBka 3HakoM «CE»  CBUAETENBCTBYET O  BBICOKOM  KAadyeCTBE MPOJAYKUUH U
TpeOOBATEIIBHOCTH KOMITAaHUH-TIPOU3BOJAUTENICH K CBOMCTBAM OE€30MACHOCTH M DKOJOTHYHOCTH CBOCH
MIPOIYKIUH.

2.CornacHo BapuaHTy H300pa3UTh 3HAK COOTBETCTBUS

3.PacmmmdpoBarh 3HaKH COOTBETCTBHSI HAHOCUMBIEC HA YITAKOBKY TOBapa.

DN o <& B K

1 2 3 4

V17T & (€

4.CI[€J'IaTB BBIBOJ O HCO6XOI[I/IMOCTI/I 3HAaKOB COOTBCTCTBHA

KoHTpoJibHbIE BOPOCHI

1./{ns1 MapKupOBaHHUsI TOJIKO KaKOW MPOJAYKIMH pa3pelaeTcsl UCIOIb30BaTh 3HAKU COOTBETCTBUSA?

2.KakomMy HOpMaTUBHOMY JOKYMEHTY COOTBETCTBYET MPOIYKIIHS Ha KOTOPYIO HAHECEH 3HaK
COOTBETCTBUS?

3.Kak pa3nuyaroT 3HaKu COOTBETCTBHS B 3aBUCUMOCTH OT c(hephl MpUMEHEHUS?

dopma npeacTaBieHus pe3yabTara:

Otuer o mpojienanHoi pabore

Kputepun onenkmn:

«OTINYHO» - TEOPETHUUECKOE COJEPKAHNE Kypca OCBOSHO IOJTHOCTBIO, O€3 Mpo0esIoB, yMEHUs
c(OpMHPOBaHBI, BCE MPETYCMOTPEHHBIE TPOrpaMMOi ydeOHbIE 331aHNUs BBIITOJHEHBI, KAUECTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0po1I0» - TEOPETUUECKOE CO/IepKaHNE Kypca OCBOCHO MOJIHOCTBIO, O€3 MPOOesIoB, HEKOTOPhIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOrpaMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBITIOJHEHBI C OLTHOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKkTepa, HE0OX0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOpMHUPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00ydeHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUI coiepKaT OIIMOKH.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(OPMUPOBAHBI, BHITIOJHEHHBIE yUeOHbIE 3aJaHHsI COAEepKAT rPyOble OLINOKH.



Tema 3.1 OcHoBBI cepTHPHKANMT

IIpakTuyeckoe 3ansiTue Nell
N3yueHnne BUIOB U IPUMEPOB MAPKUPOBKHU IIPOYKLIUH

Hean padoTsI:
N3yuuth BUIbI MADKUPOBKHU TOBAPOB U TPEOOBAHUS, IPEABSIBISIEMbIC K HUM.

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucnonp30Bath B MPOPECCHOHATHHON AEATEILHOCTH JTOKYMEHTAIIUIO CUCTEM KauyecTBa;

Y 2.1.19 odopMIATh TEXHOJOTHMYECKYI0 W TEXHHUYECKYIO JTOKYMEHTAIMI0 B COOTBETCTBUU C
JEHCTBYIOIEH HOPMAaTUBHOM 0a30ii;

MaTtepuajbHoe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3ananue
1.ITpon3BecTH OLIEHKY COOTBETCTBHS MAPKHPOBKHU

Ilopsinok BbINOJHEHHS PadOTHI:

1. W3yuuts TpeOoOBaHUS, NPEIbABISEMbIE HOPMAaTUBHOM JIOKyMEHTalUUEH K MapKUpPOBKE
HEIPOJOBOIBCTBEHHBIX U IIPOJOBOIBCTBEHHBIX TOBAPOB.
2. [IpoBecTu OLIEHKY COOTBETCTBHS MapKUPOBKHU

Xoa paGoTsI:

1. W3yuute TpeOOBaHUS, NpeAbABIsEMble HOPMATUBHOM JIOKyMEHTallMed K MapKUPOBKE
HETPOJIOBOJIBCTBEHHBIX U TIPOIOBOJIBCTBEHHBIX TOBAPOB.

Kparkue Teopernueckue cBeeHHs

MapkupoBKa MpOA0BOJIECTBEHHBIX TOBAPOB.

MapkupoBKa -- TEKCT, YCIOBHbIe 0003HAUEHUsSI WM PUCYHOK, HAHECEHHbIE HAa YMAaKOBKY M (WJIM)
TOBAp, a TAKXKe JIPYTHe BCIIOMOTATENIbHBIC CPECTBA, IPEAHA3HAYCHHBIE I UICHTU(UKAIIUHN TOBapa MIIN
OT/ENBHBIX €r0 CBOMCTB, J0BEAEHUS J10 oTpeduTens uHdopMauu 00 U3roTOBUTENAX (MCTIONHUTENX),
KOJIMYECTBEHHBIX U KAUECTBEHHBIX XapaKTEPUCTUKAX TOBapa.

OcHoOBHbIE (DYHKIIMM MAapKUPOBKU -- MHPOPMALMOHHAS;, MACHTU(UIUPYIOIAs; MOTHBALMOHHAS;
OMOIMOHATbHAS

MapkupoBKa MpOAYKTOB MUTaHUS JOJKHA CO/IEP’KaTh OCHOBHBIE CBEJICHUS:

- HAMMEHOBAHHE MPOIYKTa,;

* CBeZIeHHs 00 U3TOTOBUTEIIE;

* CTAHJIaPThI, KOTOPBIM COOTBETCTBYET TOBAP;

- nH(popMaIHs 0 cepTU(UKALIUY;

* CPOK TOAHOCTH U CPOK XpaHEHHS,

* OCHOBHBIE IOTPEOHUTEIbCKHE CBOMCTBA (Macca, 00beM, COCTaB, BKIIIOUAsl UIIIEBbIE JOOABKH);

* AILEBasi HEHHOCTH (KaJIOPUIHOCTD);

* IPOTUBOIIOKA3aHUs K IPUMEHEHUIO;

* YCIIOBHSI XpaHEHHS.

MapkupoBKa JJOJ’KHA COOTBETCTBOBATh TPEOOBAHUSAM CTaHAAPTOB.

TpeboBanust kK TOProBoil MapKUPOBKE ycTaHAaBIUBAIOTCs «[IpaBriiaMu poiaku OTACTBHBIX TPYIT
MIPOIOBOJILCTBEHHBIX TOBAPOBY, a Takxke «[IpaBuinaMu po3HUUHONU TOPTOBIIN.

OO6mume TpeboBaHUs K MAPKUPOBKE:



* IOCTOBEPHOCTh CBEJCHHI: OHM HE JIOJKHBI BBOJUTH MOKYIATENs B 3a0IyK/I€HUE OTHOCHUTEIHBHO
MU3TOTOBUTENS, CTPAHBI IPOUCXO0KICHUS, KOJMYECTBA U Ka4eCTBA TOBAPA;

JIOCTYIHOCTh: HMH(OpManus JODKHAa OBITh Ha TOCYAAPCTBEHHOM SI3BIKE HIIM  SI3BIKE
npeobiasaromiell yacTu norpedurenei; nHGopMaus JoKHA ObITh MOHATHOM, HCIIOIb3yEMbIE TEPMHUHbI
U OlIpesieNICHUs HE TOJKHBI TPeOOBaTh MOSICHEHUH U ONPEEeIICHUN;

JOCTaTOYHOCTh MH(pOpMAlMKU: MAPKUPOBKA HE [JOJDKHA OBITh HEMOJHOM, HO W H3JIUILHASA
nH(pOpMAaIHI MOXKET COJIEpKATh OECIIONE3HbIE CBEICHUS, HE BBI3bIBAasl HHTEpECa Y MOTPEOUTEIIS.

MapkupoBKa JODKHA UIMETh YeTKUI TEKCT, ObITh HAIJIAJHO U KPACOYHO OOopMIIeHA.

MapkupoBKa MOXET BKJIIOYATh TPH AJIEMEHTA: TEKCT, PUCYHOK M YCJIOBHbIE OOO3HAYCHHS WU
uHpopmannonHsie 3Haku (M3). OTu cocTaBHBbIE 3JIEMEHTHI Pa3IMYarOTCsl COOTHOLIEHHEM M CTEIEeHbIO
JTOCTYITHOCTH TOBapHOW MH(POPMALINH, ITUPOTOH PacIIpOCTPAHEHUS U PAa3HBIMH () YHKIHSIMH.

Tekcr kak ¢opma nucCbMEHHOM UHQOpMaLMU - HaubojJee paclpOCTPAHEHHbBIH 3JIEMEHT
IIPOU3BOJCTBEHHON M TOPrOBOM MapKHUpOBOK. [l HEro xapakTepHa BBICOKAs CTENEHb OCTYIHOCTHU
uHbOpMallUd O TOBape A BCEX CYOBEKTOB PHIHOYHBIX OTHOLIEHHWH. TEKCT MOKET BBINOJIHATH BCE
OCHOBHBIC ()YHKIIMM MapKHPOBKH, HO B HaWOOJBIIEH CTENEHW €My HpUCYIIH WH(POPMAIMOHHAS U
UACHTUDULMPYIOLIASL.

PucyHok He Bcerma MNpUCYTCTBYET Ha MapkupoBke. B HauOousbliell cTeneHH OH MPUCYI]
IIPOU3BOJICTBEHHOW MAapKHpPOBKE, B HAMMEHBIIEH - TOpProBod. B kadecTBe 31eMEHTa MapKUPOBKU
PUCYHOK OTJIMYAETCs, KAK IIPaBUJIO, BBICOKOM CTEIEHBIO JOCTYIHOCTH M BBIIOJHAET B OCHOBHOM
SMOLMOHAIBbHYIO U MOTHBALMOHHYIO (DYHKIIMH, pexe MH(YOPMAIIMOHHYIO M UACHTUPHUIUPYIONIYIO. XOTs
OBIBAIOT M WCKJIIOYEHUS, HapuUMep, KOTrJa Ha MapKHPOBKE YNMAKOBKU M BKJIAJBIIICH B BHJE PUCYHKOB
JaHa MHPOpPMALUS 10 SKCITyaTalluy WIN KCII0JIb30BaHUIO TOBapa.

Wudopmannonnsie 3naku (U3) - ycmoBHble 0003HaUSHUS, TPEAHA3HAYCHHBIC JUTSI UACHTH(QUKAIINN
OT/ENbHBIX UM COBOKYITHBIX XapaKTEepUCTUK ToBapa. MH(opMaIOHHbIE 3HAKU XapaKTePHbI B OCHOBHOM
IUIE  TIPOM3BOJCTBEHHOW MapkupoBkd. MHorma wuHbopmanus W3 ObiBaeT [g0CTylHA  TOJIBKO
npodeccuoHanam u TpedyeT crenuaibHON paciiuppoBKY .

TpeyronbHuk u3 Tpex crpenok - «lletns MeOuyca», o3Hadaer, yTO MaTepuan, M3 KOTOPOIO
M3rOTOBJIEHA YIIAKOBKA, MOXKET ObITh MNepepadoTaH, WM YTO YNAKOBKAa YAaCTMYHO MJIM MOJHOCTBIO
M3TOTOBJIEHA U3 BTOPUYHOTO CHIPHS:

&%
s

Pucynok 2 «Iletnst Mebuyca»
MapxkupoBka nponykuun «He coxgepxxut I'MO» o3Hayaer, 4TO NPOAYKIMS MpOIIIa MPOBEPKY
IpaBUTENbCTBA MOCKBBI U HE COAEPKUT TPAHCTEHOB:

Pucynok 4 Mapkuposka npoaykunu «He copepxut I'MO»

3Hak nepepaldaThIBa€MOro IUIaCTHKA. DTOT 3HAK CTAaBUTCS Ha BCEX BHJAX MOJIMMEPHBIX YMAaKOBOK.
[InacTukoBas yrmakoBKa IOApa3JeiseTcs Ha 7 BULOB IIJIACTMACC, Ul KaK0T0 U3 HUX CYILECTBYIOT CBOM
un(poBOK CHUMBOJ, KOTOPBIM MPOU3BOAUTENN HAHOCSAT C LIE€JIbI0 MHPOPMUPOBAHMS O THUIE MaTepuana,
BO3MOKHOCTSIX €ro MepepaboTKM W JJs YHPOILEHHsS TMPOLEAYpbl COPTUPOBKHU IMEpei] OTHPaBKOM
IUIACTMACChI Ha NepepaboTKy U BTOPUYHOE MCIIOJIb30BaHHE:



Pucynok 5 3nak nepepabaTbiBaeMoOro mjiacTuka

Cpenu 3HaKOB, IpUMEHSAEMBIX Ha TeppuTopuu Poccuu, npumensiercsa 3Hak CoorBercTBUs CUCTEMBI
00s13aTeNbHON cepTU(UKAIINY 110 YKOJIOTUYECKUM TPEOOBAHUSIM:

©,

Pucynox 6 3nak CootBercTBuUs CuCTeMBbI 00s3aTeIbHON CEepTU(DUKAIMU TIO0 HDKOJIOTHYECKUM
TpeOOBaHUSIM

Nudopmanus o HaTypadbHOCTH HOPOAYKUMH (CBIPbSI) OPraHUYECKOro  IMPOUCXOXKIACHHUS,
BBIpAIICHHOW 0€3 MPUMEHEHHSI XMMHUKATOB, TPOU3BEAEHHOM 0€3 KpacuTeseil 1 MCKYCCTBEHHBIX MHUIIEBBIX
n00aBOK, 0TOOpaXkaeTcsi B BUIE MAPKUPOBKHU:

Pucynok 6 Madopmarus o HaTypalbHOCTH TPOTYKITHA

OOume TpeOoBaHMS K HPENOCTaBIIIEMON MOTpeOUTEN0 MH(OpPMaUK O TOBapax 3aKperuieHbl B
crarbe 10 3akona P® «O 3ammre mpaB motpedutenein» ot 07.02.1992r. Ne 2300-1. bonee moapoOHast
uHpopmanus o0 00s3aTeIbHOM COCTaBE MApPKUPOBKU IpeACTaBieHAa B TEXHUYECKUX periaMeHTax,
MEXXTOCYJapCTBEHHBIX U HAIIMOHAIbHBIX CTaHIApTaX Ha OTJENbHbBIE BUIbI TOBAPOB.

TpeGoBanust kK MapKHpPOBKE NMapProMepHO-KOCMETUYECKUX TOBapoB pernameHTupyoorcs ['OCT P
51391-99 «M3penus mapgromepHo-kocMeTnueckue. HMupopmanus s nmorpeburens.  OOmue
TpeOOBaHUS».

TpeboBaHusi kK MapKMpOBKE IMPOJIOBOJILCTBEHHBIX ToBapoB orpaxkeHbl B I'OCT P 51074-2003
«ITpoxyktel numessie. UHpopmanus ans notpedburens. OOue TpedoBaHUS .

Pe3ynbTaTom BBINONHEHUS 3a/1aHUs SBJSETCS 3alodHeHHas rpada 2 Tabnuusl 1.

2.IIpoBecTH OLIEHKY COOTBETCTBUS MAPKHUPOBKHU IMPENTIOKEHHBIX 00pa3lioB TOBApOB TPeOOBaHUSAM
cranjapTa. Pe3ynbTaTsl a3kcriepTu3sl 0OpMUTH B BUJE TaOIUIIBI 1.

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

MOCTy (Homep v HazsaHWe cTangapTa)

KoHTponupyemblit ©aKTH4eckoe 3HaveHue AnA obpasyos

3HaueHwe no NOCT

nokazatenk 1 2 3 4 5
1 2 3 4 5 G 7
O0mKHa OiTe NpejcTaENEHa HA PYCCKOM AZbiKe + + - - +

npaBHJ‘IbHOCTb NpeAcTaENEHUA DOM#HA OrITe 0QHOZHAYHO MOHWMAEMDR

MapKHUpOERN

nom#Ha BeiTe NONHOR

O0MmkHa DbITE YETHON U NEerko YuTasMon

CocTas MapEUpoBEKN:




@opma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpojieIaHHOM padoTe

Kpurepun oneHku:

«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJTHOCTHIO, O3 MpoOesioB, YMEHHUs
chOopMHUPOBaHBI, BCE MTPETYCMOTPEHHBIE POrpaMMOii yueOHbIE 3aJaHUS BBITIOJHEHBI, KAYECTBO MX
BBIINTOJIHEHHU S OLICHCHO BBICOKO.

«XO0pouIOy» - TEOPETHUECKOE COJEPKaHUE Kypca OCBOEHO MOJIHOCTHIO, 0€3 MPoOesIoB, HEKOTOPbIE
yMeHus cpopMUPOBaHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHHUI BBHITIOJHEHBI C OIIUOKAMHU.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEITbI HE
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalIOM B
OCHOBHOM c(hopMHpOBaHBI, OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMOi 00ydeHHs yUeOHbIX 3aJaHul
BBITIOJTHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3a/IaHUl coZiepKaT OIMIMOKH.

«HeymoBIeTBOPUTEIILHOY - TEOPETHUECKOE COICPKAHIE Kypca He OCBOCHO, HEOOXOIUMbIC YMEHUS
He c(OPMUPOBAHBI, BHIIOTHEHHBIEC yUeOHbIE 3aJaHHs COACPKAT rPyObIe OLINOKH.



Tema 3.1 OcHoBBI cepTHPHKANNT

IIpakTuyeckoe 3ansitue Nel2
3anonHeHne cepTu(UKaTa COOTBETCTBUS HA TPOAYKIIUIO

Hean padoTsI:

O3HakoMyieHHEe C TpeboBaHUSIMU K QopMme cepTHU(PHUKaTa COOTBETCTBUS M IpPaBUIAMU €ro
3ar0JIHEHUS

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumeHsTh TpeOOBaHWS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucnonw3oBarh B MpoheCcCHOHATHHON EATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

Y 2.1.19 odopMIATh TEXHOJOTHMYECKYI0 W TEXHHUYECKYIO JTOKYMEHTAIMI0 B COOTBETCTBUU C
JEHCTBYIOIEH HOPMAaTUBHOM 0a30i;

MaTtepuajbHoe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3ananue
1. 3amoaHuTh OJIaHK cepTH(UKATA COOTBETCTBUS

IMopsinok BbITIOJIHEHHSI PA0OTHI:
1. 3aKoHCHEKTHPOBATH TEOPETUUECKHUE CBEICHHUS.
2. 3amnosHUTh OJIaHK COOTBETCTBUS Ha JIFO0O0M MPOITYKT

Xox padoTsbl
1. 3aKOHCTIEKTHPOBATH TEOPETHUECKUE CBEJICHHUS.

Kparkue TeopeTuueckue cBeeHHs

Ceprudukaius — 3T0 BUJ JACATEIHHOCTHU IO OIIEHKE cOOTBETCTBHA. OlEHKa COOTBETCTBUS — ITO
IpsIMOE UM KOCBEHHOE ONpeziesIeHHe COOIII0IeHHs TpeOOBaHUHM, TPEIBIABIAEMBIX K OOBEKTY:

Opranuzanus M TNOpoBeACHHE paboT Mo 00s3aTeNbHON U 1OOpPOBOJNBHON — CcepTH(PUKALUU
ocHoOBbIBatOTCs Ha [IpaBuiax mo cepTHU(HKALNU, KOTOPbIE pacIpOCTPAHSIOTCS Ha BCE OOBEKTHI
CepTHU(UKAIMKA, KaK POCCHUHCKOro, Tak W 3apyOexkHoro mnpoucxoxaeHus. Cormacao IIpaBumam
cepTU(UKAIM TPOBOJUTCA IO CXEMaM, YCTAaHOBJIEHHBIM CHCTEMaMU CEepTH(QUKAIMU OJHOPOJHOM
MPOAYKITUH WITH TPYIIIBI YCITYT.

Cxemsl cepTU(UKaLIUU — 3TO ONpeeTIeHHass COBOKYITHOCTb ASHCTBUH, OHUIMAIBHO IPUHIMAaeMast
B KauyecTBE JI0KA3aTeIbCTBA COOTBETCTBHUS MPOMYKIMH, PAOOTHI MM YCIYTH 33JaHHBIM TPEOOBAHHSM.
Cxembl cepTu(UKAMM TPOAYKIUH BKIOYAIOT 10 OCHOBHBIX U 6 JOMOJHUTENBHBIX cXxeM. CXeMsl
cepTuduKaIi padoT U YCIYT BKIIOYAIOT 7 CXEM.

OOuMMH KpUTEpHUsIMU BIOOpa CXeMbI CepTU(UKALIMY TPOTYKIIUN SBISIFOTCS:

1) oObemM npou3BOCTBA:

2) TpeOoBaHUS K Ka4eCTBY:

3) Buz ceptudukanuu (00s13aTenbHast UK 100pOBOIbHAS):

4) cnenuduka TPOIYKIIHH:

5) HeoOXoAuMBIE 3aTPAThl 3asBUTEIS.

B kawyectBe cmoco0OB J0Ka3aTeIbCTBA COOTBETCTBUS TMPOJIYKIIMHM 33JaHHBIM TPeOOBAHUAM
HCIOJIb3YIOT YEThIpe crocoba:

1) ucnibITanus THMA:

2) mpoBepKY MPOU3BOACTBA (CUCTEMbI Ka4eCTBa);

3) MHCHNEKUMOHHBIH KOHTPOJIb  CEpTU(HUIMPOBAHHOW  MPOAYKUUH (CHCTEMBI  KauecTBa
MIPOM3BOICTBA):



4) paccMOTpeHHeE 3asBKU- JACKIapalii O COOTBETCTBUHU.

[Mopsimok cepTUUKAIMH TPOAYKIIMH BKIIFOYAET CEMb OCHOBHBIX JTAIlOB:
ITonaua 3asBKM Ha cepTU(UKALUIO;
PaccmoTpenue u npuHATHE PELICHNUS 10 3asBKE;
OTt60p, naeHTHUGUKAIMSA 00PA3IOB U UX UCIIBITAHUS:
IIpoBepka npou3BOACTBA;
AHanu3 NoJay4eHHBIX pe3yJbTaToB, IPUHATHE PEIIEHUS O BO3MOXXHOCTH BbIJauu CepTH(UKATA;
MapkupoBKa NpOayKIIUK, HA KOTOPYIO BBIAAH cepTU(UKAT, 3HAKOM COOTBETCTBHS, IPUHATHIM B
CHCTEME;
7. VHCHEeKIMOHHBI KOHTPOJb 32 CEPTHU(PHUIMPOBAHHOW MPOAYKUHMEH (EClIM 3TO MPerycMOTPEHO
CXeMOoM cepTudUKaIUN).

Opran mo cepru(uKanuu TOCIE aHAIM3a MPOTOKOJIA HCHBITAHWH, aHajgu3a JIOKYMEHTOB O
COOTBETCTBUM IPOJYKLUU OCYLIECTBISET OLEHKY COOTBETCTBUS IMPOIYKIMHU YCTAaHOBJIEHHBIM
TpeboBaHUAM, 0hOPMIIIET CEPTH(PHUKAT COOTBETCTBUS U PETHCTPUPYET ero. B ceprudukare ykaspBaroT
BCE JIOKYMEHTHI, CIy’Kalllué OCHOBaHMEM JUIsl BbIJauu cepTU(UKAaTa B COOTBETCTBHMM CO CXEMOH
ceprudurarmu. Cpok neicTBus cepTU(UKaTa YCTaHABIMBAECT OpPraH IO CEePTU(UKALUU C Y4ETOM
JeWCTBUSL HOPMATUBHOTO JTOKYMEHTa, HO He Oojee ueM Ha Tpu roja. JleiictBue ceprugukara Ha napTHIO
MPOAYKIIUH WM Ha KaXJ0€ M3JENne, MMEIOIIee CPOK CIYXKObI, TODKHO PAacHpOCTPAHATHCS HA CPOK HE
Oosee cpoka ciyxObl. B ceprudukaTe cOOTBETCTBHS B JaHHOM Cllyyae JaTa OKOHYaHMs CpoKa JAEeHCTBUS
HE yKa3bIBaeTcs.

Jlns puoOpeTeHusl HaBbIKOB MPABUIIBHOIO 3alOJHEHUs cepTH(UKaTa, Ha IMPUIaraeMoM YUCTOM
Onmanke, muppamMu yKazaHsl 13 MO3HUIHN.

IIpaBuna 3anonHeHus OnaHka cepTUdUKaTa COOTBETCTBMS 3aKJIIOYAIOTCS B yKa3aHHMU B Ipadax
OJlaHKa CIICIYFOIINX CBEICHUIA:

[To3uumsa 1 - perucTpalMOHHBIM HOMEp cepTu(UKaTa, OTPAKAIOUIMKA CTpaH}7 MPOUCXOKICHUS
MPOAYKIIUH, 00JIaCTh aKKPEAUTAIMN OpraHa 1Mo cepTU(UKALNK, BBIIABIIETO CEPTH(PHUKAT U MOPSIKOBBIN
HOMep cepTu(uKaTa, 3aperuCTPUPOBAHHOTO B JAHHOM OpraHe Mo cepTU(UKAIIH.

[To3unus 2 - cpok AecTBUs cepTUUKaTa (YUCIIO0, MecAll - apadCKUMU U pamMu yepe3 TOUKY, ToJ -
4eThIpbMs apaOCcKkuMu Iudppamn).

[Togunuss 3 - perucTpalliOHHBII HOMEp OpraHa 1o cepTU(UKAIUH, €ro HauMEHOBaHUE
(mpornucHbIMU OyKBaMHM), aapec, TenedoH, Tenedakc (CTpOUHBIMUA OYKBaMu).

[lo3unus 4 - HauMeHOBaHHE, THUI, BHUJ, Mapka NPOAYKLIHMU C YKa3aHMEM pac(acoBKH U €€ Beca,
0003HaYeHHEe HOPMATUBHOIO JOKYMEHTa, HOMEpa KOHTpPakTa IIOCTAaHOBKH, a TIIpU CEPUHHOM
IIPOU3BOJICTBE YKA3bIBACTCS «CEPUIHBIN BBIITYCK); 31€Ch JK€ TAETCS CChUIKA HA UMEIOLIeeCs MPUIOKEHHUE
3aIUCBI0 «CM. IPUJIOKEHHUE, OmaHK Ne...».

[To3unus 5 - ob6o03HaueHHME HOPMATHUBHBIX JOKYMEHTOB, Ha COOTBETCTBHE KOTOPHIM IpPOBEIEHA
ceptuduKanys U cChUIku Ha Hopmupyembie okazarenu (o CaunlluH, TOCT, 'OCT P).

[logumus 6 - KoA mMpoAyKUMH (IIECTh pa3psAAoB € MpoOEIoM IMocie TNEepBbIX JBYX) IO
Oo6mepoccuiickoM} 7 knaccudukaropy npoaykuuu (OKII).

[Mo3unus 7 - xon mpoxnykuuu (10 - paspsanblil) no kiaaccudukaTopy ToBapHO HOMEHKIATYpPbI
BHeIIHeW »KkoHoMuyecko pestensHoctd (TH B3J) ans wummoptupyeMoll M AKCIOPTHUPYEMOM
MPOIYKIMH. DTOT KOJ ABJSETCS (PaKyJIbTaTUBHBIM U COOOIIaeTcsl 3assBUTEIIEM.

[To3unus 8 - HANMEHOBAHUE U AJIPEC U3TOTOBUTEISL.

[To3umms 9 - HaumeHoBaHue 3asBUTENS U JepKaTess cepTuduKara v ero ajpec.

[To3umusa 10- mepedeHb JOKYMEHTOB, Ha OCHOBAaHMHM KOTOPBIX BbIIaH CEPTUUKAT: MPOTOKOJ
UCOBITAaHUN, €ro HOMEp U Jara: HauMEHOBAaHHE MWCIBITAaTeIbHOW Jabopatopun U HOMEp ee
rOCy/lapCTBEHHON PETUCTPALUU: CAHUTAPHO-3MUJAEMHUOJIOTUYECKOE 3aKIIOUYEHUE, €ro HOMeEp, JaTa
BBIIAYU U CPOK JIEUCTBUS: HAMMEHOBAHHME OpraHU3aliy, BbIJABIIEH 3TO 3aK/II0OUEHUE.

IMosumusa 11 - mpu HEOOXOIUMOCTH YKa3aTh CBEIACHUS Ui HMMIIOPTUPYEMOH MPOIYKIMH O
TPAHCIOPTHBIX HAKJIAJAHBIX, & €CIIM MPOAYKIIMS TOCTABIISETCS B YIIAKOBKAX, OTMETUTh B KAKHX.

[o3unmsa 12- moaAnuck, MHUIMAIB, (PaMUIUsS PYKOBOJUTENS OpraHa, BbIJaBIIEr0 CepTU(HUKAT.

S S



[Mo3unus 13 - moanuch, MHULKANIGI, (haMUIINS SKCIIEPTa, MPOBOAMBILETO CePTU(UKALIUIO.

IIBer Onanka cepTudUKaTa COOTBETCTBHS TNPHU O00S3aTEIbHON CEPTHU(PUKANMH - JKEIATBIA, MPHU
J1O0OPOBOJIBHOM - FOJTy0Oii.

2. OxapakTepu30BaTh KOKIBIH U3 CEMU OCHOBHBIX 3TAIlOB MOPsIKa CePTU(DUKAIINY TPOTYKIINH.

3. 3amonHuTh OJaHK COOTBETCTBUS HA JTIO0O0M MPOAYKT

dopma npeacTaBieHus pe3yJabTara:
OtyeT o mpojieIaHHOM padoTe

Kpurepun oneHku:

«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJTHOCTHIO, O3 MpoOesioB, yMEHHUs
c(OpMHUPOBaHBI, BCE NIPELYCMOTPEHHBIE IPOrpaMMOi yueOHbIe 3aaHNs BBIIIOJIHEHbI, KAU€CTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIEPKaHUE Kypca OCBOECHO ITOJIHOCThIO, 0€3 Ipo0OeIoB, HEKOTOpbIe
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/IbI 3aJaHUI BBIITOJIHEHBI C OIIMOKAMHU.

«Y 1OBJIETBOPUTEIHHO» - TEOPETUUECKOE COJEPIKaHUE Kypca OCBOEHO YaCTUUHO, HO NMPOo0ebl HE
HOCSAT CYIIIECTBEHHOI'O XapakTepa, HE0OX0 UMbl YMEHUs pabOThl C OCBOCHHBIM MaTepHaIOM B
OCHOBHOM C(hOpMHUPOBaHBbI, OOJIBIINHCTBO PEAYCMOTPEHHBIX POrpaMMoi 00yueHusl yueOHbIX 3a1aHul
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33JaHUI cO/lepKaT OIINOKY.

«HeynoBneTBOpUTEIbHO» - TEOPETUUECKOE COIEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3aJJaHUs coJepkKaT IrpyOble OLIMOKH.



Tema 3.1 OcHoBBI cepTHPHKANMT

IIpakTuyeckoe 3ansaTue Nel3
3anoJiHeHHE JIEKJIapalii O COOTBETCTBUU HA MPOAYKIIUIO

Hean padoTsI:
O3zHakoMJieHHE ¢ TpeOOBaHUIMH K (popMe JIeKJIapallui COOTBETCTBUS U MPaBUIIAMHU €€ 3all0JIHEHUS

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJIaM IPOJYKIIMH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucnonw3oBarh B MpoheCcCHOHATHHON EATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

Y 2.1.19 odopMIATh TEXHOJOTHMYECKYI0 W TEXHHUYECKYIO JTOKYMEHTAIMI0 B COOTBETCTBUU C
JEHCTBYIOIEH HOPMAaTUBHOM 0a30ii;

MaTtepuajbHoe obecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlHA, JUIAKTHICCKUC CPCACTBA

3ananue
1. 3amoaHuTH OJIAHK JEKJIapallii O COOTBETCTBUH

IMopsinok BbITIOJIHEHHSI PA0OTHI:
1. 3aKOHCIEKTHPOBATH TEOPETUUECKHUE CBEICHHUS.
2. 3anoMHUTh OJIaHK JIeKIapaluyd O COOTBETCTBUU Ha OO0 MPOTYKT

Xox padoTsl
1. 3aKOHCHEKTHPOBATH TEOPETUIECCKUE CBEIICHHS.

Kparkue TeopeTuueckue cBeeHHs

[IpaBuma opopmiIeHHs JeKITapanuyi O COOTBETCTBUU

1. Ilpu nexnapupoBaHUU COOTBETCTBHS 3asBUTEIEM MOXET OBbITh 3aperucTpUpOBaHHOE B
COOTBETCTBHH C 3aKOHOAATEIBCTBOM TOCYJapcTBa —4ieHa TaMOXEHHOTO COI03a Ha €ro TePPUTOPUHU
IOPUINYECKOE JIUI0 WM (U3UYECKOE JIHMII0 B KaueCTBE WHAMBHMIYaJIbHOIO MpeANpUHHUMATENs, 00
SBIISIIOIIEECS HM3TOTOBUTENIEM WJIM TPOAABIIOM, JHMOO BHINONHAONEe (YHKIWA HWHOCTPAHHOTO
M3TOTOBUTEINS HA OCHOBAaHUH JJOTOBOPA C HUM (JlaJiee —3asiBUTEIb).

2. Jlexmapamusi O COOTBETCTBHHM TPEOOBAHHUSM TEXHUUYECKOTO perjaMeHTa TaMO>KeHHOTO COro3a
(anee — nexnapanus 0 COOTBETCTBHM) opopMiIsieTcst Ha quctax Oenoit 6ymaru gopmara A4 (210 x 297
MM).

3. Bce mons neknapanuy O COOTBETCTBMM JOJDKHBI OBITH 3allOJHEHBI 32 MCKIIOYEHHEM Ciydas,
MPEYCMOTPEHHOTO MOAMYHKTOM «0» IMyHKTa 4 HACTOSIINX TPABHUIL.

Jleknapanusi 0 COOTBETCTBUU 3aIOJHAETCS Ha PYCCKOM SI3bIKE C HCIOJIB30BAHUEM 3JIEKTPOHHBIX
MeYaTaroImuX ycTpoicTB. [Ipr He0OX0IMMOCTH HAMMEHOBAHNE W3TOTOBHUTEIS, €0 MECTO HAaXOXKICHUS, B
TOM uuclie (pakTuyeckuii ajgpec (KpoMe HaMMEHOBAaHUS IOCYJapCTBa), U CBEIEHUS O MPOAYKIHMH (THII,
MapKa, MOJIeJb, apTHKYJ MPOIYKIIUU U JIP.) MOTYT OBITh YKa3aHbI C UCIIOJIB30BaHUEM OYKB JIATHHCKOTO
angaBuTa.

OO0opoTHasi CTOpOHA JEKJapallii O COOTBETCTBHH MOXET 3alOJHITHCS Ha SI3bIKE OJHOTO W3
rocyJapcTB — wieHOB TaMOXXEHHOTo CO03a B MOPSJIKE, NPEeAYCMOTPEHHOM HACTOSIIMMHU IpPaBUIAMHU.
BHecenne cBeneHMid, HE TPETYCMOTPEHHBIX HACTOSIIMMH TMPAaBHJIAMH, a TaK)Ke COKpAaIICHHE CJIOB H
m000€ UCIIPABICHUE TEKCTa HE OMYCKAIOTCA.

4. B pexnapauuy O COOTBETCTBUHU YKa3bIBalOTCSA (Ha JEKIapallid O COOTBETCTBUHM HyMeEpalus
MOJIEH OTCYTCTBYET):



a) B nosie (1) — mosHOEe HAaMMEHOBAHME 3asSBUTENS, CBEICHHS O TOCYIAPCTBEHHOW PErucTpaluu
IOPUANYECKOr0 JUIa WIH (U3NYECKOro JIMIA, 3apEerMCTPUPOBAHHOTO B KAaueCTBE WHIUBUIYaJIbHOTO
PEINpPUHIMATEISI, MECTO HAXOXKACHUS, B TOM YHCiIe (GaKTHUECKUI aapec s IOPUANIECKOTO JIUIA HITH
MECTO JKHMTEIbCTBA JUIsI (PU3UYECKOrO JIMIA, 3apEerUCTPUPOBAHHOTO B KAaueCTBE WHIUBUIYaTbHOTO
NpeanpuHIMaTes, a Takxke Tenedon, dhake, axpec AMEeKTPOHHON MOYTHI,

0) B mojye (2) — MOJDKHOCTh, (aMUiIMs, UMs, OTYECTBO PYKOBOIUTENSI OpraHU3aIluu-3asiBUTEINS,
KOTOPBIH TPUHUMAET JACKIApalMi0 O COOTBETCTBHU. Eciy 3asBUTENEM SBISETCS (PU3MUECKOE JIHIIO,
3aperucTpUPOBAHHOE B KAYECTBE MHAMBUIYaTLHOTO MPEANPUHUMATES, JAHHOE M0JI€ HE 3all0JIHAETCS;

B) B mnoie (3) — cBeaeHUs O NPOAYKLUMH, B OTHOIIEHWH KOTOPON NpHUHSATA JeKjapauus O
COOTBETCTBHUH, BKIIFOYAS:

® [10JJHO€ HAMMEHOBAaHME IIPOIYKIINH;

® CBeJIeHUS O IPOAYKLNHU, oOecrieurBaronife ee HAeHTU(UKALNIO (TUIl, MapKa, MOJEINb, apTUKYI U
Ap.);

® [10JJHO€ HAaMMEHOBAaHWE M3TOTOBUTEIS, BKIIIOUYAs MECTO HAXOXICHUS, B TOM 4yucie GaKTUYECKUui
azpec Ui IOPUIUYECKOTO JHMIA W ero (huinaiaoB, KOTOPbIE MPOU3BOJAT MPOIYKIHMIO, WIA MECTO
KUTENbCTBA NS  (PU3UYECKOrOo JIMIA, 3apPETUCTPUPOBAHHOTO B  KAueCTBE WHIUBUIYaIbHOTO
IpeapUHUMATEIS;

® HAaUMEHOBAHME U PEKBU3UTHI IOKYMEHTA (JOKYMEHTOB), B COOTBETCTBUU C KOTOPHIM U3TOTOBIIEHA
MPOAYKIMS (TEXHUYECKUM perjiaMeHT, CTaHJapT, CTaHAapT OpraHMU3alllM, TEXHUUYECKHE yCIoBHS (Ipu
HAJIMYUU) UM HTHONH HOPMATUBHBINA JOKYMEHT);

e xoa (koabl) TMPONYKIMHM B COOTBETCTBUM ¢ eauHoil ToBapHOH HOMEHKJIATypou
BHEITHEOKOHOMUYECKOU AESITENFHOCTH TaMOKEHHOTO COI03a;

® HauMEHOBaHHE 00bEKTA JIEKJIapUPOBaHUs (CEPUIHBINA BBITYCK, MAPTHUS WIK €AUHUYHOE U3/EIINE).
B cinydae cepuitHOro BbIMYCKa MNPOAYKLUHUM BHOCUTCS 3alHUCh «CEPUIHBIA BBITYyCcK». [l maprum
MPOJAYKIMM YKa3bIBAECTCSA pa3Mep HapTuH, Uil €AUHUYHOIO M3JEIHs — 3aBOJCKON HOoMep u3nenus. s
NapTUM TPOAYKUMH M €IWHUYHOTO U3JENUs TMPUBOAITCS PEKBU3UTHI TOBAPOCOMPOBOAUTEIHLHOM
JOKYMEHTAI1H;

r) B moine (4) — HAaUMEHOBAaHUE TEXHUYECKOTO (TEXHHYECKHX) perjamMeHTa (peraiaMeHTOB)
TamM0keHHOT0 CO103a;
n) B mone (5) — cBeAeHHS O JOKYMEHTaxX, MOATBEPKIAIOIIUX COOTBETCTBUE MPOAYKIUU

TpeOOBaHUSAM TEXHUUECKOTO perjamMeHTa TaMoKeHHOro coro3a (IIPOTOKOJIbI HCCIEA0BaHNUN (MCIIBITAHUN)
WIM U3MEpPEeHUH ¢ yKa3aHMeM HOMepa, JaTbl, HAMMEHOBAaHMs HCIBITaTeIbHOW JabopaTopuu (LEHTpa),
pPErUCTPallMOHHOTO HOMEpa aTTecTara aKKpeIWTallud M CpoKa €ro JAEWCTBUSA; JIpYrHMe JOKYMEHTHI,
IIPEJICTaBJICHHbIE 3asBUTENIEM B KAaueCTBE JOKa3aTeIbCTBA COOTBETCTBHS TPEOOBAHUSAM TEXHHUYECKOTO
pernameHTa TaMOKEHHOTO CO103a);

e) B moje (6) — ycloBHA M CpPOK XpaHEHHs MPOAYKLHUH, CPOK CIyXObl (TOAHOCTH) U MpHU
HEO0OXOUMOCTH HHasi HHPOpMAIIHS, HACHTUPUITUPYIOIIAs MPOAYKIIHIO;

k) B mnone (7) — nata mpekpalieHus NeHCTBUS JAEKJIapaldd O COOTBETCTBUU (YMCIO — JBYMs
apabckuMu nudpamu, Mecsl — IByMs apaOCKUMU LIUPpaMu, TOA — YEThIpbMs apaOCKUMU Luppamu);

3) B mone (8) — meuyaTh 3asBUTENs (A1 (PU3MYECKOTO JIMIA, 3apETUCTPUPOBAHHOTO B KAayecTBE
WH/IMBUIYAIBHOTO TIPEANPUHUMATENS, — TpPH €€ HAIWYMW), TOJNHCh, WHUIMAIB H  (aMITUsI
PYKOBOJIUTENST OpraHU3alUu-3asBUTENs (U1 (U3UUECKOro JIMLA, 3apETUCTPUPOBAHHOTO B KauyecTBE
WHIUBUAYAIBHOTO MPEINPUHUMATENS], — HHUIUAIbl U pamunus). Vcnonb3oBaHue (pakcummiie BMECTO
MIOJINCHU HE JIOIYCKAETCS;

1) B nosie (9) — perucTpalluoOHHbIA HOMEp JeKIapaluu O COOTBETCTBUH, KOTOPBIM hopmupyercs B
COOTBETCTBHUM C 3aKOHOAATEIbCTBOM TIOCYJapCTB —wWIEHOB TaMOXEHHOro CoOr3a C YKa3aHHEM
ab0pesuarypsl TC — TamoxeHHBIN cot03 U koaa rocyaapctBa: BY — benapyces, KZ — Kazaxcran, RU —
Poccus;

K) B nose (10) — mara perucrpauuu AeKJIapalyy O COOTBETCTBUH B ENHMHOM peecTpe BbIIAHHBIX
CepTHU(PHUKATOB COOTBETCTBHS M 3aperHCTPUPOBAHHBIX JEKIapallMii O COOTBETCTBUH, O(OPMIICHHBIX IO
enuHon Gopme (uucio — ABYyMs apaOCkuMu nudpamu, mecsn — AByMs apaOckumu nudpamu, rog —
4eThIpbMs apaOCckuMu 1udpamn).



5. Ilpu 3HauuTensHOM oObeMe MHGopMaIus, ykassiBaeMas B noiisix (3), (5) u (6), MoxkeT OBITh
MpUBE/ICHA B NPUIOKEHUH, KOTOPOE SIBISETCS HEOTHEMJIEMOW 4YacThi0 JEKJIapaluud O COOTBETCTBHH.
Kaxnaplii 1ucT npuiokeHus AODKEH OBITh MPOHYMEPOBAaH W COJAEPKATh PETUCTPAIMOHHBIA HOMEp
JeKJIapalid O COOTBETCTBUH, IeyaTh 3asBUTENs (I (PU3MYECKOro JWla, 3aperucTpUPOBAHHOTO B
Ka4yecTBE WHIAMBHUIYAIbHOTO NPEANPUHUMATEINS, — IPU €€ HAIWYMU), TOANNUCH, UHULIHAIBI ¥ (HaMIITUIO
PYKOBOJUTENSI OpraHu3alMu-3asBUTENs (A7 (U3NYECKOro JHIlA, 3aperMCTPUPOBAHHOIO B KadyecTBE
WHIMBUYAIILHOTO TPEANPUHAMATEN, — WHUIMaIbl W (amwins). B jgekmapamuy 0 COOTBETCTBUHU
MIPUBOJIUTCS CChUIKA HA MPHJIOKEHUE C YKa3aHUEM KOJIMYECTBA JHCTOB.

6. Kommm 3aperucTpupoBaHHOW JEKJapald O COOTBETCTBUU IPH  HEOOXOAUMOCTH
M3TOTaBIMBAIOTCS JINIIOM, IPUHSBIIUM JICKIapaliio O COOTBETCTBHH, Ha Oesoii Oymare popmara A4 (210
x 297 MM), 3aBepsIIOTCS €ro MOANMUCHI0 M MeYaThio (I (U3NYECKOTO JIMIA, 3aPETHCTPUPOBAHHOTO B
KauecTBE MHJMBUIYaJIbHOTO MPEANPUHUMATENS, — IPU €€ HAJTUYUN).

2. 3anomHuTh GAHK AEKIAPALHH O COOTBETCTRHH Ha MOOOH IPOAYKT
TAMOXEHHBIY COIO3
EAC JIEKJIAPALIUSA O COOTBETCTBUHU

3asBUTEIb (1)

B JIMLIE (2)

3asBJISIET, YTO (3)

COOTBETCTBYET TpeOOBaHUSIM (4)

Jlexknapauus 0 COOTBETCTBUU NPHHATA HA OCHOBAHUU (5)

JlononuurensHas uHpopmanus (6)

Jlexnapaiyst 0 COOTBETCTBUM ACHCTBUTEINILHA C JaThl PETUCTPALMU 110

BKJIIOUUTEJILHO (7)
{TIOATIICE) (MHALIATG] 0 (PAMILTHAA PyKOBOAHTCIN Oprani3allii-3anBnTe s IIH (PH3INICCKOT0 (8)

JINIA, 3apernCTPHPOBAHHOIO B Ka4E€CTBE HHAHBHAYAIIBHOIO npe:mpnmmaTenx)

CaelieHus 0 perucTpauuu JieKjiapauuu 0 COOTBETCTBUM:
PeructpaumoHHblii HOMEp JeKJIapaluu O COOTBETCTBUM:

TC Ne 9)

Jlata peructpauuu Jekaapaluu 0 COOTBETCTBUU (10)

®opma npeacraBiaeHus pe3yJabTara:
Otuer o npojenaHHoi padote

Kpurtepun onenkmn:

«OTIUYHOY - TEOPETUUYECKOE COJIepKaHUE Kypca OCBOEHO TOJHOCTRIO, O€3 Mpo0esioB, yMEHHS
c(hOpMHUPOBAHEI, BCE MIPEIYCMOTPEHHBIE POTPaMMOii yueOHbIE 3aJaHUs BBIMIOJTHEHbI, KAYeCTBO UX
BBITIOJIHEHUS OICHCHO BBICOKO.

«X0po1I0» - TEOPETUUECKOE CO/IepKaHNE Kypca OCBOCHO MOJIHOCThIO, 6€3 MPoOeIoB, HEKOTOphIE
yMeHHs cPOPMHUPOBAHBI HEJJOCTATOYHO, BCE IPETYCMOTPEHHBIE POrpaMMOi yueOHbIE 3aJaHUs
BBHITIOJTHEHBI, HEKOTOPBIE BU/IBI 33JaHHI BBHITIOTHEHBI C OITHOKAMH.



«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIepKaHNe Kypca OCBOCHO YaCTUYHO, HO MPOOEIIbI He
HOCSIT CYILIECTBEHHOTO XapaKTepa, He0OX0AUMbIE YMEHUS pabOThI C OCBOCHHBIM MaTepHalIoM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3a/IaHUl COJEpKAT OLIUOKH.

«HeynoBrneTBOPUTENBHOY - TEOPETHUECKOE COEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMBIE YMEHUS
He c(OpMUPOBAHBI, BHITIOJHEHHBIEC yUeOHbIE 3aJaHHsl COAEepKAT rPyOble OINOKH.



Tema 3.1 OcHoBBI cepTHPHKANMT

IIpakTuyeckoe 3ansitue Nel4
Omnpenenenne COOTBETCTBHS IITPUX-KOAa TPEOOBAHHUAM MEXTyHapoaHOTO ctanaapra EAN

Hean padoTsI:

1) 03HaKOMUTBCA C ABTOMATUYECKON MIeHTU(UKALMEel TOBApOB Ha OCHOBE IITPUXOBBIX KOJOB;

2) NpUBUTH YMEHHS M HaBBIKM CaMOCTOATENBbHON pabOThl ¢ YYeOHHMKOM U JIOTIOJHUTEIbHOU
JIUTEPATYPOIl.

Bbinosinus padory, Bel Oyaere:

ymemup:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLeccoB;

VY 2.1.18 ucnonw3o0Bath B MpoheCcCHOHATHHON EATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

YV 2.1.19 odopmiATh TEXHOJOTUYECKYIO U TEXHUYECKYIO JOKYMEHTAIIMI0O B COOTBETCTBUU C
JecTBYyIOIEH HOpMAaTUBHON 0a30ii;

MaTtepuajbHOe o0ecneyeHue:
yq€6HO'MeTOHquCKa${ AOKYMCHTAlUA, JUIAKTHICCKUC CPCACTBA

3ananmue:
1.ITpon3BecTH OLICHKY IMOIJIMHHOCTH TOBapa

ITopsinok BeINOJIHEHHS PA0OTHI

1 3y4nTh OCHOBHBIE CLIOCOOBI KOAUPOBAHUS HH(OPMAITNH, HAa3bIBAEMbBIE IITPUX—KOIOBBIMH
KOJUPOBKAMM MJIM CUMBOJIMKAMHU.

2 TIpoBectu pacuin(poBKy IITPUXOBBIX KOJIOB M BHIYMCIEHUE KOHTPOJIBHOTO YUCIIA.

3 OTBETUTH Ha BOIPOCHI

4 Cpenatb BBIBOJ.

Xox padoTsl

1 3yunTh OCHOBHBIE CLIOCOOBI KOMPOBAHUS HH(OPMALIUY, Ha3bIBa€MbIE IITPUX—KOJOBBIMU
KOJUPOBKAMM MJIM CUMBOJIMKAMHU.

Kparkue Teopernyeckue cBeieHUS:

HITpuxoBoil KOA — 93TO MOCIENOBATENbHOCTh YEPHBIX M OENBIX M0JIOC, MpeACTaBIIAIONIas
HEKOTOPYIO HH(OpMAIIHIO B BUJE, yIOOHOM /ISl CUNTHIBAHUS TEXHUYECKHUMHU CPEICTBAMHU.

WNudopmanus, coxepamascs B KoJie, MOXeT ObITh HaleyaTaHa B YUTa€MOM BHJIE IMOJ KOJOM
(pactmdposka). LLITpuxoBbie KOJbl UCHOIB3YIOTCS B TOPrOBIIE, CKJIAJICKOM y4eTe, OMOINOTEUHOM e,
OXpaHHBIX CHCTEMax, IOYTOBOM Jiejie, COOpPOUYHOM MPOU3BOJCTBE, 00paboTKa TOKyMEHTOB. B MupoBoii
MIPaKTUKE TOPTOBIIU MPUHATO UCIOIb30BaHUE IITPUX—KOA0B CUMBOIMKU EAN 11 MapKupoBKH TOBapOB.
B cooTBeTCTBUM C NPHUHATHIM HOPSIKOM, IPOU3BOAMTENL TOBapa HAHOCUT HAa HETO IITPUXOBOH KOJ,
(dbopMUpYEMBIf € HCIOIB30BAHUEM [aHHBIX O CTpaHE MECTOHAXOXKJIEHHUS IPOU3BOAUTENS U KOJAA
npousBoauTend. Koj npou3BoguTens NpHCBaMBAacTCs PErMOHAIBHBIM OTAEICHUEM MEKIYyHAapOIHOU
opranmzaiu EAN International. Takoil mopsnok perucrpanuy MO3BOJSET HCKIIOYUTh BO3MOXKHOCTH
MOSIBJIEHUSI IBYX PA3JIMUHBIX TOBAPOB C OJIMHAKOBBIMHU KOJAMH.

Cyl1ecTBYIOT pa3iau4HbIe CIOCOOBI KOJWPOBaHUS MH(GOpPMalMU, HAa3bIBa€Mble IITPUX— KOJIOBBIMU
KOJUPOBKAMM WJIM CUMBOJIMKaMH. Pa3nnuuaroT JIMHENHbIE U ABYXMEPHBIE CUMBOJIMKH IITPUX—KOJOB.

JluneHpIMU (OOBIYHBIMHM) B OTJIMYHE OT JBYXMEPHBIX HA3BIBAIOTCS IITPUX—KOIbl, YATAEMbIE B
OJTHOM HaIpaBJI€HUU (110 TOPU30HTaNIM). JIMHEWHbIe CUMBOJIMKM TO3BOJIIOT KOJUPOBAaTh HEOOJBIION
o0bemM uHbpopMmaruu (10 20-30 cUMBOJIOB — OOBIYHO HU(P) C MOMOIIBIO HECIOXKHBIX IITPUX—KOJOB,
YUTAEMbIX HEJOPOTUMH ckaHepaMu. [IpuMep kosa yka3aH Ha pucyHke 1.
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Pucynok 1 — JIuHelHbIN IWITPUX—KOA
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JIByXMEpHBIMH HA3bIBAIOTCS CHUMBOJHKH, Pa3paboTaHHBIC M KOJUPOBAHUS OOJNBLIOrO o0beMa
uHpopManuu (10 HECKOJIbKMX CTpaHUI] TeKcTa). JIByXMEpHBI KOJI CUUTHIBACTCA MpPU TOMOIIU
CIEUAIBHOTO CKaHEpa ABYXMEPHBIX KOIOB U TO3BOJIAET ObICTPO M 0€30mMO0YHO BBOJUTH OOJBIION
o0bem nHdpopmaruu. PacumdpoBka Takoro koja mpoBOAUTCS B IBYX U3MEPEHUSIX (110 TOPU3OHTAIH U 110
BepTuKanu). [lpumep xona ykazaH Ha pUCyHKe 2.

Pucynok 2 — JIByXxMepHBIN IITPUX—KO/

HITpuxoBoii KOJ MOXHO HAHOCHUTH IPU MPOHM3BOJCTBE YIMAKOBKH (TUIOTPApCKUM CHOCOOOM) HIIH
UCIOJb30BAaTh CaMOKJIEALIMECS 3TUKETKH, KOTOpbIE I€YaTalOTCsl € MCIOJIb30BAaHUEM CIIELUAIBHBIX
MIPUHTEPOB.

JUis CUUTBIBAaHUS LITPUX—KOJIOB MCIIOJIB3YIOTCS ClIeUalIbHbIe IPUOOPHI, Ha3bIBa€Mble CKaHEPaMHU
IITPUXOBBIX KOAOB. CKaHEp 3aCBEYMBACT IITPUX—KOJ CBOMM OCBETHUTEIEM U CUUTHIBACT IMOTYYCHHYIO
KapTUHKY. [locne 3Toro oH ompezaesnser HaIM4YME Ha KapTHHKE YEpHBIX IMOJIOC WITpUX— Kojxa. Eciu B
CKaHepe HEeT BCTPOEHHOTO aAekojaepa (OMoKk pacmMpoBKH IMITPUX—KOJAA), TO CKaHEp TNepenaeT B
IIPUEMHOE YCTPOWCTBO CEPHIO CHUTHAJIOB, COOTBETCTBYIOLIMX IIUPUHE YEpHBIX M OENbIX MOJIoC.
PacmmpoBka mrpux—Kkoja M0HKHA BBITOTHATHCS MPUEMHBIM YCTPOHCTBOM MJIM BHEIIHUM JIEKOACPOM.
Ecnu ckaHep OcHallleH BHYTPEHHMM JEKOJEpOM, TO 3TOT JEKOJEep pacUIM(pOBHIBAET MITPUX—KOA U
nepenaer MHGOPMALMI0O B MPHUEMHOE YCTPOMCTBO (KOMIIBIOTEp, KacCOBBIM amnmapaT W T.J.) B
COOTBETCTBHUHM C CUTHaJIaMH UHTep(deiica, onpenensieMoro MoIeblo CKaHepa.

Pacmmm¢poBka mrpux—koga. C momouplo ITPUXOBOro Koja 3amugpoBaHa HHPopManus o
HEKOTOpBIX Haubojee CYIIECTBEHHBIX Mapamerpax mnpoaykuuu. Haubonee pacnpocTpaHeHsbl
amepukaHckuil YHuBepcanbHbli ToBapHbId kog UPC u EBponeiickas cucrema konupoBanust EAN.

Hau6Gonee pacrnpocrpanerns EAN/UCC toBapabie HomMepa EAN-13, EAN-8, UPC-A, UPC-E u
14—pa3psaubiit kox TpancnopTHoil ymakoBku ITF—14. Tak sxe cymectByer 128 paspsiiHas cuctema
UCC/EAN-128. CornacHo TOW WM HHOW CHCTEME, KaXKIOMY BULY U3/ICIHsI IPUCBAUBACTCS CBOW HOMED,
cocrosmmii yamnie Bcero u3 13 mudp (EAN-13).

Bossmem, k npumepy, nndposoit koa: 4820024700016.

[TepBrie nBe mudpbl (482) 03HAYAOT CTpaHy MPOUCXOXKACHHUS (M3TOTOBUTENS WM IPOJIABIIA)
MPOAYKTa, CIEAyronue 4 WiId 5 B 3aBUCHMOCTH OT JUIMHBI Koaa ctpaHsl (0024) — mpemmpusitue—
M3roToBUTENb, emle miATh (70001) — HauMeHOBaHUE TOBapa, €ro MOoTPeOUTENbCKUE CBOWCTBA, pa3Mephl,
Maccy, 1Ber. [locnemnsisi nmdpa (6) KOHTpOJBHAs, HCIOJb3yeMas HJisi TMPOBEPKUA MPABHIHLHOCTH
CUMTBHIBAHUS IITPUXOB CKaHEpoM. 13—paspsinnblil kox EAN npeacrasieH Ha pucyHke 3.
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1 — Kon crpansl; 2 — Kog uzrorosurenst; 3 — Kox ToBapa; 4 — Kontponenas uudpa; 5 — 3nak
TOBapa, U3rOTOBJIEHHOTI'O 110 JIULEH3HH
Pucynok 3 — 13—pa3psnusiii kon EAN

2 [IpoBecTH pacuMPpPOBKY LITPUXOBBIX KOJOB U BBIYUCIEHNE KOHTPOJIBHOTO YHCIIA.

[Tpumep BBIUMCIIEHUS KOHTPOJIBHOM LUGPHI IS ONpeAeTIeHHs MOUTMHHOCTH TOBapa, MTPUX— KO
KOTOPOT'O YKa3aH Ha pUCyHKe 1:

1. Cnoxxuth udpel, CTOSANINE Ha YeTHBIX MecTax: 8+0+2+7+0+1=18

2. [TomyueHnnyro cyMMy YMHOKUTH Ha 3: 18x3=54

3. CnoxuTh IUQPHI, CTOSIINE HA HEYETHBIX MECTax, 0€3 KOHTPOIBbHOM U pbl: 4+2+04+4+0+0=10

4.CnoxxuTh ymcia, ykazaHHble B MyHKTax 2 1 3: 54+10=64 5. OtOpocuTh IeCATKU: MOIyduM 4 6.

5. 13 10 Bbruects momy4yenHoe B myHkTe 5: 10—4=6

Ecnu nonydenHas nocie pacuera nudpa He COBMagaeT ¢ KOHTPOIbHOM LU(POH B INITPUX—KOJIE, 3TO
3HAYUT, YTO TOBAp MPOM3BEJIEH HE3aKOHHO. [ KoJa CTpaHbBI—M3TOTOBUTENS OTBOJUTCS JIBA WIM TPH
3HaKa, a JUId KOJ1a NPeANPUSITHS — YEThIPE WU MISITh.

ToBapsl, nmeromue OobIIe pa3Mepsl, MOT'YT HMETh KOPOTKUHN KOJI, COCTOSIIIUI 13 BOCBMH LU —
EAN-8. Kog EAN-8 npenna3HaueH aisi HEOONbIINX YIAKOBOK, HA KOTOPBIX HENb3s Pa3MECTHTh Ooliee
mmHHBIN Koa. EAN-8 cocroWT M3 KOma CTpaHbl, KOJIa M3TOTOBUTEISI M KOHTPOJIBHOTO YHCia (MHOT/AA
BMECTO KOJ1a U3TOTOBUTENS — PErUCTPALIMOHHBIN HOMEp MPOYKTA).

Kak mpaBuno, kox cTpanbl npucBauBaeTcd MexayHapoaHoil accouumanueii EAN. OO6patuth
BHUMaHME NOTpeduTene He00X0AUMO Ha TO, YTO KOJI CTPaHbl HUKOTIa HE COCTOUT U3 OAHOM LU(pHI.

WNHorpa xoa, HAaHECEHHBIM HAa 3TUKETKY, HE COOTBETCTBYET CTpaHE M3rOTOBUTEINIO 3asBJICHHOW Ha
yIaKoOBKe, TYT MPUYUH MOXeT ObITh HeckoNbKo. IlepBas: ¢upma ObUia 3aperucTpupoBaHa M MOJTydHIIa
KO/l HE B CBOEH CTpaHe, a B TOM, KyJla HAPaBJIEH OCHOBHOM PKCIIOPT €€ MPOayKIuu. Bropas: ToBap ObLT
M3TOTOBJIEH Ha JIOUEPHEM NPEANPUATHU. TpeThs: BO3MOXKHO, TOBap ObLI U3rOTOBJIEH B OHOM CTpaHe, HO
1o JUIEeH3uH (PUPMBI U3 APyroi cTpaHbl. YeTBepTas — KOT/Ia YUpPEeIUTeNsIMU TPEATNPHUSITHS CTAaHOBSATCS
HECKOJIbKO (PUPM U3 pa3InYHbIX TOCYAAPCTB.

3 OTBETUTH Ha BOIPOCHI, XapaKTEPU3YIOIINE Ha3HAYCHHE, CTIOCOOBI U TTpaBujIa HAHECEHUS
HITPUXOBBIX KOJOB.

4 CpenaTh BBIBO/IL.

IHopsiaoK BbINIOJIHEHUS PA0OTHI:

1. 3aKoHCIIEKTUPOBATh TEOPETUYECKHE OCHOBBI.

2. [Ipoananu3upoBaTh NPaBUIBHOCTH U MOJHOTY HH(POPMAIUH, YKa3aHHON Ha IITPUXOBOM— KOJI€
MIPOJYKTA.

3. [IpoBecTu pacppoBKY MITPUXOBBIX KOJOB U BBIUMCICHUE KOHTPOIBHOIO YHCIA.

4. OTBETUTH Ha BOIPOCHI, XapaKTepU3YIOLHe Ha3HAYCHUE, CITIOCOObI U IIPaBUiIa HAHECEHUS
HITPUXOBBIX KOJIOB.

®opma npeacraBiaeHus pe3yJbTara:
Otuer o npoaenaHHoi paboTe

Kpurtepun onenkmn:



«OTINYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJIHOCTHIO, Oe3 MpoOesioB, YMEHHUs
c(OpMHpPOBaHBI, BCE NPELYCMOTPEHHBIE TPOrpaMMOil ydeOHbIE 3a/1aHNUs BBIIIOJHEHbI, KAUECTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COZIepKaHNE Kypca OCBOCHO MOJIHOCTBIO, 0€3 TPOOEIoB, HEKOTOPhIE
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEIYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 3aJaHUI BBIITOJIHEHBI C OIIMOKAMHU.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl HE
HOCSAT CYILIECTBEHHOI'O XapaKTepa, HE0OX0uMble YMEHUsI pabOThl ¢ OCBOCHHBIM MaTEpUAJIOM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 33 aHui
BBINOJIHEHO, HEKOTOPBIE U3 BBIIIOJHEHHBIX 33aHUI COlepKaT OIINOKY.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3ajaHUs coepkKaT IpyOble OLIHMOKH.



Tema 1.1 OcHOBBI MeTpoOJIOTHH

JlaGoparopHoe 3ansiTue Nel
IIpsiMble METOIBI U3MEPEHHUSI HANIPSKEHUS] U TOKA

ean:
1 O3HakoMJIEHHE C TIPSIMBIMHA U3MEPEHUSMHU CHJIBI IIOCTOSTHHOTO JIEKTPHYECKOT0 TOKA U
HaIPsOKEHUS

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) u Ipo1eccoB;

V¥ 2.1.18 ucnonp30BaTh B NpopeCCHOHATHHOM ESTENTbHOCTH TOKYMEHTALIUIO CUCTEM KaueCTBa;

Y 2.1.20 npuBOAWTH HECUCTEMHBIC BEJIMYMHBI U3MEPEHHH B COOTBETCTBUE C JACHCTBYIOIIMMU
CTaHJapTaMU U MEXJyHapoaHOH cucremoilt enunuy CHU;

MatepuajabHoe o0ecnedeHue:

Kommiiekt y4yeOHoro maGopaTopHOro o0OpyAoBaHUsS "OJIEKTpUYECKHE HU3MEPEHUS M OCHOBBI
metrposnorun" IN'anCen DMOM2-H-P; TunoBoil koMIuieKT yd4eOHOro 00OpynoBaHHs «DJIEKTPUUYECKUE
U3MEPEHUsl 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, kKoMmbtoTepHas Bepcus (6e3 1K), DMuOM-
HK

3ananue
1. W3mepuTh BeNMUMHY IOCTOSHHOTO TOKA U HAIPSKEHUS TIPSIMBIM METOI0M;

ITopsinok BbINOJIHEHHS Pa0OTHI:

1. Jlns BbINOTHEHUS U3MEPEHUN HEOOXOJUMO coOpaTh CXeMy, IPUBEIECHHYIO B METOAMUYECKUX
YKa3aHHUSX.

2. V3meputh crily TOKA U HaINpsDKEHUE

3. 3aHecTH Mmoka3aHHs MyJbTUMETPOB B TAOIUILY

Xoa padoThI:

1.IToaroToBUTH TAOIUITHI 711 U3MEPEHUN

Kparkue Teopernyeckue cBeieHUA

N3mepenue — 3To mpouecc 3KCIepUuMEHTAILHOTO OIpeIeeHNs] 3HaUeHUsI PU3NUYECKOMN BETNYHHBI C
HCIIOJIb30BAHNEM CIELMATIBHBIX TEXHUYECKUX cpecTB. OCHOBHBIMH XapaKTEPUCTUKAMU N3MEPEHUM
SIBJIFOTCSI: IPUHIUI U METOJT UBMEPEHMUS, a TAKXKE IOCTOBEPHOCTh U TOYHOCTh U3MEPEHUH..

[TpuHIMTIOM M3MepeHHsI HAa3bIBAIOT (PU3MUYECKOE SIBIEHUE UM COBOKYMHOCTbD SIBJICHH, HA KOTOPBIX
OCHOBaHO U3MepeHue. Hanpumep, namMepeHue reMneparypbl HA OCHOBE TEPMOAIEKTpUUIECKOro 3 dexTa.

[TorpemHocTb0 U3MEPEHNSI Ha3bIBAIOT OTKJIIOHEHUE PE3YJIbTaTa U3MEPEHUSI OT HICTUHHOTO
3HAYCHHS U3MepsieMol (hrU3udIecKoil BennunHbl. KauecTBO n3MepeHus, XapakTepu3yromiee 0JIM30CTh
pe3yabTaTOB U3MEPEHUS K MCTUHHBIM 3HAUEHUSM H3MepseMON (PU3NUECKON BETUUUHBI.

JlocTOBEpHOCTh U3MEPEHUS ONPEEIIET CTENEeHb JOBEpUs K pe3yabTaTaM U3MepeHus Gru3nueckoit
BennuuHbI. K kaTeropun 10CTOBEPHBIX OTHOCATCS T€ U3MEPEHUS, ISl KOTOPBIX U3BECTHBI
BEPOSATHOCTHBIE XapaKTEPUCTUKH MOTPEIIHOCTEH.

KomOunupoBanHble npuOOpsl (MyJIbTHUMETpPbI) MpeaHa3HAueHbl Ui W3MEPEHUs Pa3IUYHbIX
aneKkTpuyeckux BenuuuH (Hanpumep, U, I, R nmm np.).

[Ipu m3MepeHuu CUJIbl MOCTOSHHOTO TOKA YHHBEPCAIbHBIMH U KOMOWHHPOBAHHBIMHU IpUOOpaMu
MepeKIoyaTelb pojaa paboThl ClelyeT YCTaHOBUTH B IOJOKEHUE, COOTBETCTBYIOILIEE U3MEPEHUIO CUJIBI
TOKa B pexxume "mocTostHHbIN TOK" ("—"). OTcueT moka3aHuil MpHU 3TOM NMPOU3BOJAMUTCS MO TOW MIKAJE,
MPOTUB KOTOpPOM ykazausl cumBosibl "—" u "A" (wm "mA", "HA"). Bo u3bexxanue BbIX0Aa U3 CTPOS



mpubopa HEOOXOAUMO CIEAUTH 3a MOJISIPHOCTHIO €0 MOAKIIOUEHHUS B 11eNb. BXoaHyI0 KileMMy mipubopa,
obo3Hauaemyto cuMmBoiamu "*" "-" pymm "o6mr", "com", MOAKIIOYAIOT K TOW TOYKE pa3phiBa IIEIH,
KOTOpasi UMEET MEHBIINKM OTEHIMAJI, OTHOCUTENIBHO IPYroi TOUKH, IOAKIFYAEMON K BXOJHOM KIIeMMe,
o0o3HayaeMoil cumBoiamu "+" uinum "A".

W3mepeHust cuiibl TOKa JKEIATeNbHO MPOBOIUTH, KOTJAa NMPHUOIH3UTEIEHO HM3BECTHO OXKUIAEMOE
3HaueHHue (XOTs ObI MO MOPSIKY BeIMYMHBI). ECM OHO HE M3BECTHO, TO U3MEPEHUS ClIeIyeT HAaYMHATh
WCIIONB3Ysl MaKCUMAIbHBIM Mpeies, TaKk Kak B 3TOM CIy4ae BEPOSTHOCTH IMPEBBIIMICHUS MaKCUMaJIbHO
JIOTYCTUMOI'O 3HAUEHUsS! CHJIBI TOKa B IEMH AJs JaHHOTO Mpubopa (a ciefoBaTeNbHO, U BBIXOJA €r0 U3
cTposi) Oyner HaumeHblue. Ecnu mpu 3TOM cTpenka OTKIOHUTCS Ha CIMIIKOM Malbld yroia, TO
HEOoOXOIMMO TMEepelTH Ha MEHBUIMI TMpenen, MpelBapUTeNIbHO OTKIIYMB MPHUOOp U3  IIEMH.
OnTUMallbHBIM MOYKHO CYUTATh BBIOOP TAKOTO Mpeeia U3MEPSHHM, TPH KOTOPOM CTPEIKa HHANKATOpa B
mpouecce u3MepeHusi OyaeT pacmojiaratbCsl IO LEHTPY WM B MPaBOM YacTH IIKaimel (HO He
3alKanuBaet!).

[Ipu BBINOIHEHUM U3MEPEHUI B LIEJSX MOCTOSIHHOTO TOKa CIEAYeT, TaK K€ KaK U MpU U3MEPEHUAX
CWIBI TOKa, COOJIIOJIaTh TIONSPHOCTh TMOAKIIOYEHUs npubopa K menu. [lpum ucnons3oBaHUU
KOMOMHHPOBAaHHBIX MHOTOIPEAETIbHBIX MNPUOOPOB MepeKIoyaresb poAa paboThl JTOMKEH OBITh
YCTaHOBJICH B MOJIOKEHHE, COOTBETCTBYIOIICE U3MEPEHUIO HAINPSHKEHUS B LEMU MOCTOSTHHOTO TOKa (OHO
00b19HO 0003Havaercs cumBosiamu "—""+U", "-U" wim "V"). OTcyeT nmokazaHui MPOU3BOIUTCS MO TEM
LIKajdaM, psiioM C KOTOPbIMHU yKa3aHbl cuMBoibl "V" u "—". IleHa nenenuil onpenensiercs Juisl KaxJ0ro
mnpeneiga M3MEPeHMH WU Ui KaXKIO0M IIKalbl B OTIEIbHOCTU. bBONBIION TOYHOCTH HM3MEPEHUS
HaNpsDKCHUST MOXKHO JIOCTHYb, €CIH BOCIIOJNB30BATHCS AJICKTPOHHO-IU(PPOBBIMUA BOJBTMETpamMu. Mx
BHYTpEHHEE COMPOTHBIICHHE, KaK MPaBUJIO, 3HAUYUTEIHHO IMPEBBIIIAET BHYTPEHHEE CONPOTUBJICHHE
CTPEJIOYHBIX BOJIbTMETPOB.

2. Jlns BbIMONHEHUS M3MEPEHUN HEOOXOAMMO cOOpaTh CXeMy, IPHUBEICHHYI0 B METOJIWYECKUX
YKa3aHMSIX.

3. V3meputs cuily TOKa U HaNpsDKEHUE

4. 3aHecTH NMOKa3aHHs MYJIbTUMETPOB B TaOHILy 1.

Pe3ynbTaTsl M3MEpEHNH HAPSKEHUS U CUJIBI TOKA. Tabnuua 1
¥Yron noBopora Pesynbratel npsimoro | Pe3ynbrarsl npsimoro
perynaropa U3MEpEHUs W3MEPEHUS CUJIBI
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5. I'padpuueckoe npeacTaBieHne pe3yabTaTOB U3MEPEHUs HAIIPSKEHHSI U TIOCTOSIHHOTO TOKA.

1) Ilo nanHBIM Tabmuubl | TOCTPOUTH Tpa@UKU 3aBUCUMOCTEH pe3yabTaTOB MPSIMOI0 W3MEpPEHUs
HaIpPsDKEHUS OT 3HAYEHUS yIJla IOBOPOTa PETyIIATOpa.

2) Ilo naHHBIM Tabnuubl | TOCTPOUTH Tpa@UKU 3aBUCUMOCTEH Pe3yabTaTOB MPSIMOI0 W3MEpPEHUs
TOKa OT 3HAYEHMs yIila [I0BOPOTA PETYIsITOpa

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpoieTIaHHOM padoTe

Kpurepum ouenku:

«OTINYHO» - TEOPETHUECKOE COJIepKAHNE Kypca OCBOGHO MOJIHOCTHIO, O€3 MpoOesioB, yMEHUs
c(hOpMHUPOBAHBI, BCE MTPETYCMOTPEHHbBIE MPOTPaMMOi yueOHbIE 3aJJaHUs BBIITOJIHEHbI, KAUeCTBO UX
BBIITOJIHEHUS OLIEHEHO BBICOKO.

«X0po1IO» - TEOPETUYECKOE COZIEPIKaHNE Kypca OCBOEHO IOJIHOCTBIO, O€3 MPOOEIoB, HEKOTOPhIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOTPaMMOil yueOHbIe 3aJaHHs
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHHUI BBHITIOJHEHBI C OLTHOKAMH.



«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIepKaHNe Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl HE
HOCSIT CYILIECTBEHHOT'O XapaKkTepa, He0OX0AUMbIE YMEHUSI pabOThI C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOopMHPOBaHBI, OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOTrpaMMoi 00y4eHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3a/IaHUl coiepKaT OIIMOKH.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJEPKAHUE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(OpMUPOBAHBI, BHITIOJHEHHBIEC yUeOHbIE 3aJaHHsl COAEepKAT rPyOble OINOKH.



Tema 1.1 OcHOBBI MeTpoOJIOTHH

JlaGopaTropHoe 3aHsiTHE N2
KocBennrnie MCTOJbI UBMCPCHUA HAIIPAKCHHUA U TOKA

ean:
1 O3HakoMJIEHHE C IPSIMBIMHA H3MEPEHUSMH CHJIBI IIOCTOSTHHOTO AJIEKTPUYECKOTO TOKA M
HaIPsOKEHUS

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) u Ipo1eccoB;

V¥ 2.1.18 ucnonp30BaTh B NpopeCCHOHATBHOM ESTENTbHOCTH JTOKYMEHTALUIO CUCTEM KaueCTBa,;

Y 2.1.19 odopMiATh TEXHOJOTHYECKYIO W TEXHHYECKYIO JIOKYMEHTAIIMIO B COOTBETCTBUU C
JeWCTBYIONIEH HOpMAaTHBHOM 0a30ii;

VY 2.1.20 npuBOIUTH HECUCTEMHBIE BEJIMYMHBI M3MEPEHMH B COOTBETCTBHE C JEHCTBYIOIIMMHU
CTaHJapTaMU U MEXJyHapoaHOH cucteMoil enunuy CH;

MatepuajbHoe o0ecniedeHue:
Kommiiekt yueOGHOro saboparopHoro o0OpyAoBaHHs "DIEKTpUYECKHE M3MEpPEHHsI M  OCHOBBI
metrponorun" I'anCen DMOM2-H-P; TunoBoil koMIuieKT ydueOHOro 00OpynoBaHHs «DJIEKTPUUYECKHE
U3MEPEHUs1 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, kKoMmbtoTepHast Bepcus (6e3 1K), D1UuOM-
HK

3ananue
1. I/IBMepl/ITB BeJII/I‘II/IHy IIOCTOSAHHOI'O TOKA U HaprDKeHI/ISI KOCBCHHBIM MCTOIOM,

ITopsinok BbINOJHEHHS PadOTHI:
1. H3mepuTh BETUUHUHY NOCTOSHHOTO TOKa KOCBEHHBIM METOJIOM;

2. I/I3MepI/ITL BCJIIMYNHY HAIIPAKCHHUA ITOCTOAHHOT'O TOKA KOCBECHHBIM MCETOIOM.

X0/ BbINOJTHEHUSI Ppa00ThI
KpaTkue Teopernueckue cBegeHHs

N3mepenne — 3To mpoIecc SKCepUMEHTAIBLHOTO ONPEEICHHS 3HaUYeHUs (PU3NIECKON BETUYHHBI C
WCIIOJIb30BAHUEM CIIEIMAIBHBIX TEXHUUYECKHUX CpelcTB. OCHOBHBIMU XapaKTEPUCTUKAMH U3MEPEHUIN
SIBJISTFOTCS: TIPUHIUIT U METOJT U3MEPEHHUS], a TAK)KE IOCTOBEPHOCTh U TOYHOCTh U3MEPEHHUIA.

[TpuHIMIIOM U3MEpeHHsI Ha3bIBaIOT (DU3HUECKOE SIBJICHUE WJIH COBOKYITHOCTH SIBJICHUN, HA KOTOPBIX
OCHOBaHO U3MepeHue. Hanpumep, uamMepeHue reMneparypbl HA OCHOBE TEPMOIEKTpUUYECKOro 3 dexTa.

[TorpemHoCThI0 U3MEPEHUS HA3BIBAIOT OTKJIOHEHUE PE3YJIbTaTa U3MEPEHUS OT UCTUHHOTO
3HAYCHHS U3MepsieMol (hrU3udIecKoil BennunHbl. KauecTBO n3MepeHus, XapakTepu3yromiee 0JIM30CTh
PE3yNbTaTOB U3MEPEHUS K UCTUHHBIM 3HAUYEHUSIM H3MEpsieMOl (PU3MUECKON BETUIHHBI.

J1oCTOBEpHOCTH U3MEPEHUSI OTIPEACIISET CTEIICHD TOBEPHS K PE3yIbTaTaM U3MepeHus Pu3ndeckon
BennuuHbl. K Kareropun J0CTOBEPHBIX OTHOCSTCS T€ U3MEPEHUS, A1 KOTOPBIX U3BECTHBI
BEPOATHOCTHBIE XaPAKTEPUCTUKHU MOTPENTHOCTEM.

[TpuHATO pa3nuyaTh HECKOIBKO BUI0B U3MepeHHid. VX kimaccudukamnms OCyIecTBIsIeTCs Ha OCHOBE
XapakTepa 3aBUCUMOCTH U3MEPSIEMOI BETMYMHBI OT BPEMEHH, YCIOBHI, ONMPEIETAIONIUX TOYHOCTh
pe3ylbTaTa U3MEPEeHU, U CIIOCOO0B BRIPAXKEHUS ITUX PE3YIbTATOB.



l/ Wamepennn |

| — -

T W— L
~ —_——
B sanncnssocrs or B samscuwocta o7 |
CTCOCI TOMMOCTI enocodia npeacTamaie |
PETALTATOR SOnepSHini POIVIRTATE sovepesinil ‘
] o xapaxtepy l
P HR * B mmscwwoctn oy >~ 1
AR MOCTH
HOAMSECTRA MOMEPEs
LSRN TR ) Il'\‘\l\'»‘ll
X 3 % 3
3 5 3 B
2 ] i 4 G5 G (R Rk | = z
= 3 - =
3 1 i y < % 2
| £ g 3 2 2 - < E
= 3 z 2 B -
P & 3 2
-4 g 7 -4
-~ z = 3 A
z 5 3 3
(-] | o ’ v =
J
B wniciowoctu o1 B sasncnmocn o1
COOCO0a 1IOury weui MR NON
Pty ANTATS Srntiecroll nein i |
= FIpssanac = HEasopenins 1eonss I pimeccus nastinig
» Kocwscimnie; PLAMCPOUME MELNMAICCR M MEA AN
=L soxyimnde Havepoanm napame Do BoToKki Pac i, yponis,
= L ORMeCTINgG OO BeTHIEC TG
Hvepeins masciug ey y MEue HIWPEING
Hoasepesims Guimao-xmvmeconn cocruna x caodicrn
e TG
= TennoGuIINCUKIG I TEMICPETY PIRIC NI
< HaMepcinm ppesicim i acTons
FRAMOPOUMN AROTIrSaCKInT M MW I e iisie
POAMOTECHMMCOURIAS B Daano k,tl[‘l‘l BC MR
= HIMEDCHIN ARYCTMYOCKIN SCIIIHIG
= ONTTHRO-GIEBICORIE IOMEPCINIK

= HEAMOPE IS AP PO TR OSBRI X

WUy Ol 1 A DMLY WO T

Pucynok 1 — Knaccudukanus BuoB U3MEpeHUs

PaBHOTOUYHBIE U3MEpPEHUS — PsII U3MEPEHUH (PU3NUECKON BEJIMYMHBI, BHITOJHEHHBIX CPEACTBAMHU
I/I3M€p€HI/II71 C O)II/IHaKOBOfI TOYHOCTBIO ITPHU OAWHAKOBBIX YCIIOBUAX U3MCPCHUS.

HepaBHOTOUHBIME U3MEPEHUSIMHU HA3BIBAIOT PSIJT U3MEPEHUH (PU3HMUecKOi BETUYHHEI,

BBITIOJTHEHHBIX NP PA3IMYHBIX YCIOBUAX U (WIN) Pa3IMYHBIMU IO TOUHOCTH CPEJICTBAMU U3MEPEHUH.

Ecnu n3MepeHne BBIIOJIHEHO OJIMH pa3, OHO HA3bIBA€TCsl OJHOKpaTHBIM. [Ipu moBTopeHnn
M3MEPEHUH (PU3NUECKON BETMYUHBI OJTHOTO M TOTO e pazMepa HEKOTOPOE YHCIIO pa3, TAKYIO
COBOKYITHOCTb U3MEPEHUIN HA3bIBAIOT MHOTOKPATHBIMU U3MEPEHUSMH.

I/I3Mep€HI/I$I (1)I/ISI/I‘ICCKOI\/'I BEJINYNHBI, 3HAYCHUC KOTOpOﬁ HC U3MCHACTCA C TCUCHHUEM BPEMCHH,
HA3BIBAIOTCS CTaTHuecKUMU. Ecnu 3HadeHne Gpu3nueckoil BeIMYNHbI U3MEHSAETCS, TO U3MEPEHHSI €€
Ha3bIBAlOTCA ITMHAMHWYCCKHUMU.

N3mepenus, mpu KOTOPBIX 3HaUeHHE GU3UYECKON BETUYHHBI ONPEAETSETCS HETTOCPEICTBEHHO,
Ha3bIBAIOTCA NpsIMbIMU. Eciu 3HaueHne (ru3nuecKkoi BeIMYUHBI ONPEEIIAeTCs 10 pe3yabTaTaM MpsSMbIX
MU3MepeHuil npyroi GuU3HMUEcKoil BENUYMHBI, KOTOpasi PYHKIIMOHAIBHO CBSI3aHA C U3MEPSIEMOM, TaKOU
MECTOA U3MCPCHUA HA3bIBACTCA KOCBCHHBIM.

CoBMecCTHBIE U3MEPEHUS — U3MEPEHUS ABYX MJIM HECKOJIBKUX HE OJITHOMMEHHBIX BEJIMYUH,
MMPOU3BOJUMBIC JJIsI OTIPEACIICHNA 3aBUCUMOCTH MCXKY HUMU. Haan/IMep, HaXO0XJICHUEC 3HAUYCHU
KOJINYECTBA TEIJIOTHI IO U3MEPEHHBIM 3HAYCHUSAM PacXxoda U TEMIIEPATYPbI TEMJIOHOCUTEIIS.

1. [ng BBIMONHEHUS U3MEPEHHH HEoO0XOAMMO cOoOpaTh CXeMy, MPHUBEACHHYIO B METOJIUYECKUX

YKa3aHUSX.
2. V3mepuTh cuily TOKa W HANpsHKCHHWE M 3aHECTH MOKa3aHUS MYJbTUMETPOB B Tadmuiyy 1 u 2

COOTBCTCTBCHHO B KOJIOHKH IJIAd IIPAMBIX HSMCPCHHﬁ.

Pe3ynbraThl U3MEpEHUN HAIPSKEHUS. Tabmuna 1
¥Yroiu nosopora Pesynbrate! npsmoro | Pesynbrarsl AbcomoTHas
perysaropa M3MEPEHUS KOCBEHHOTO MIOIPENIHOCTh




HanpsibkeHusi, B U3MEPEHUs n3Mepenus, B
HanpsbkeHus, B
0
60
180
Pe3ynbrarhl ©3MEepeHU CUIIBbI TOKA. Tabnuua 2
VYroa nosopora Pesynbrate! npsimoro | Pesynbrarsl AbcomoTHas
peryastopa U3MEPEHUS CUIIBI KOCBEHHOT'0 HOTPELIHOCTD
TOKa, MA U3MEPEHUS CUIIBI U3MEpEHMS, MA
TOKa, MA
0
60
180

3. Tlo maHHBIM TaONHIBI 2 OMPEACITUTE BEIMUYUHY HAIPSDKEHUS B IIENH 110 opMyJie:
U=1"R, (1)
Ucnonb3ys cootnomenue (1) mo qanueiM 1207, 1, onpeneanTs BETUYUHY CUJTBI TOKA B IICTIH.
5. PaccuuTaTh a0COMIOTHYIO MOTPEIIHOCTh KOCBEHHOTO U3MEPEHHUs BEIMUMHBI TOCTOSSHHOTO TOKa
o popmyre:

&

A =Xusm - Xpacu, (2)

®opma mpeacTaBJieHus! pe3yJbTarTa:
Otuer o npojienaHHoON paboTte

Kpurepuu onenkmn:

«OTINYHO» - TEOPETHUECKOE COJIEpKAHNE Kypca OCBOEHO MOJIHOCTHIO, O€3 Mpo0esioB, yMEHUs
c(OpMUPOBAHBI, BCE MIPETYCMOTPEHHBIE TPOTPaMMO yueOHbIE 3aJaHUS BBIITOJIHEHbI, KAUeCTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COZIEPKaHNE Kypca OCBOCHO IOJIHOCTBIO, O€3 MPOOEIOB, HEKOTOPHIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE MPEYCMOTPEHHBIE IPOrpaMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBITIOJHEHBI C OLTHOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIepKaHNE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0AUMbIE YMEHUS pabOThI C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOpMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00ydeHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUI COZepkKaT OIIMOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIEpHKAHUE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(OPMUPOBAHBI, BHITIOJHEHHBIE yUeOHbIE 3aJaHUsI COAEepKAT rPyOble OLINOKH.



Tema 1.1 OcHOBBI MeTpoOJIOTHH

JlaGopaTtopHoe 3ansiTHEe Ne3
PacmnpeHHe MpeaAciioB USMCPCHUA aMIICPMCTPOB U BOJIBTMETPOB C IOMOMIBIO IITYHTOB U
00aBOYHBIX COMPOTUBIICHUN
ean:
1. Cobpath u NpoTeCTUPOBATH LIEMU PACHIMPEHUS IPEIEIOB U3MEPEHHS BOJIBTMETPA U aMIIepMETPa.

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucnonp30Bath B MpoheCCHOHATHHON EATEILHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

VYV 2.1.20 npuBOIUTH HECUCTEMHBIC BEIMYMHBI M3MEPEHUNH B COOTBETCTBUE C JEHCTBYIOIIMMHU
CTaHJIapTaMH ¥ MEXyHapoaHOU cucteMoi enuuui] CHU;

MarepuanbHoe obecrneyeHue:
Kommiiektr ydeOHoro mabopaTtopHoro oOopyaoBaHus "DJIEKTPUUYECKUE HU3MEPEHHS] U OCHOBBI
metposorun" I'anCen DMOM2-H-P; TumoBoii komIuieKT ydeOHOro o0OpyaoBaHHsS «DIEKTPUUYECKHE
U3MEpPEHUs] U1 OCHOBBI METPOJIOTMM», HACTOJIbHBIN BapuaHT, KoMibloTepHas Bepcus (6e3 11K), DMuOM-
HK

3aganne
1.Paciimputs npeiesbl K3MEPEHUH MyIbTHMETpPA JJ1s1 H3MEPEHUS HAIPSDKEHHSI U CHITBI TOKA

ITopsinok BbINOJHEHHS PA0OTHI
3aKOHCIIEKTUPOBATh TEOPETUUECKUE CBEJICHUS
2. CobpaTb cxemy € MOJKIYEHHEM JJ00aBOYHOI'O COMPOTUBIIEHUS U PaCIIUPUTh Mpeiell H3MEPEHUs
BosibTMeTpa. [IponsBectn n3amMepeHus.
PaccuuTarh BenmMuMHy 100aBOUHOTO COMPOTHBIICHUS
4. CoOpaTh cxeMmy ¢ MOAKIIOYEHHEM ILIYHTAa U PACUIMPUTH MPEAes U3MEpPEHUs MUJUIMaMIIepMeTpa.
[Ipoussectu usmMepeHus
5. PaccuuTaTh BEeNMYMHY CONPOTUBIICHUS LIYHTA

=

w

Xoa paGoTsI:
1. 3aKoHCHEKTHPOBATH TEOPETUUECKUE CBECHUS
KpaTkue Teopernueckue cBegeHHs

W3mepurenbHbIi mpeoOpazoBaTeb MPEACTABISET COOOM CPEeICTBO M3MEPEHHMs, NMpeIHa3HAuEHHOe
JUIS BBIpaOOTKM CHUTHAJIa U3MEPUTEIbHOU MHpOopMauu B popme, HENOIJarolIelcs HEMoCPEeICTBEHHOMY
BOCIIPUATHIO HaOdroaTeneM, HO YAOOHOH Ui JanbHEHIIero MCIoJIb30BaHMs, Meperadyn, oopaboTku U
XpaHEeHHUSI.

MacmtabHble mpeoOpa3oBaTend OTHOCATCS K TpYIIe H3MEPUTENbHBIX Ipeodpa3oBarenet
ANEKTPUYECKUX BEIUYUH B AJIEKTPUUECKHE U TIpEJHAa3HAu€Hbl JIJIs W3MEHEHHUs 3HAuYeHUs (PU3NYecKon
BEJIMYMHBI B 33/IaHHOE YUCIIO pa3 6e3 U3MEHEHHsI poJia BETUUNHBI.

PaznuuaroT 1Ba Buja MacmTaOHBIX MpeoOpa3oBaTeliei:

1. TlaccuBHble MacmiTabHble IpeoOpa3oBaTeny, paboOTalOIIMEe 3a CUeT DSHEPruu OoObeKTa
UCCIIEIOBAaHMUM, CTPOATCS Ha TMACCHUBHBIX JJIEMEHTaX: pe3UCTOpax, KOHJEHcAaTopaxX, KaTyllKax
MHAYKTUBHOCTH. XapaKTEePHBIM JJIsl HUX SIBJISETCS TO, YTO

MOIIIHOCTh BBIXOJTHOTO CHUTHAJIa BCEr/1a MEHbIIIE MOIIIHOCTH BXO/IHOTO.

K nanHO#W rpynme OTHOCATCS IIYHTHI, 100aBOYHBIE COMPOTUBICHUS, PE3UCTUBHbBIE, EMKOCTHbBIE U
WHIYKTUBHBIE JISATENN TOKA M HANIPSDKEHHS, U3MEpUTENbHBIE TpaHC()OpMaTOPHI.

2. AxTuBHBIE MaciITaOHbIe MPeoOpa30BaTeNH MO3BOJISAIOT HE TOIBKO U3MEHUTH pa3Mep BEITUYUHBI,
HO U YBEJIMYUTH MOUTHOCTh BBIXOJHOTO CUTHAJIA.



K uuM otHOCATCS HU3MCPUTCIIBHBIC YCUIIUTCIIN, MMOBBIIAOIINUC YPOBCHL CUTHAJIA U pa6OTaIOH_[I/IC 3a
CUCT JOIMOJIHUTCIIBHOTO HCTOYHUKA SHCPIUH.

I[HSI pacmpCHud npcaciia U3MCPCHHUA BOJBTMCTpPA HCHOJB3YHOT I[O6aB0‘IHO€ COITPOTUBJICHHUC,
BKJIIFOUCHHOC ITOCJICAOBATCIIBHO C HpI/I60p0M (pI/IC 1. a). COHpOTI/IBHeHI/Ie BOJIBTMETpPA Rv u ,Z[O63BO‘IHOC
COITPOTUBJICHHUC Rﬂoﬁ 06pa3YIOT ACIIUTCIIb HAIIPSIKCHUS. HaHpH)KeHI/IC BOJIBTMCTpPA UV cocraBisgeT 4acThb
IIOJIHOI'O HAIPsKECHUA LEIIN U. Takum 06pa30M, BOJIBTMETPOM C KOHCYHBIM 3HAUCHHUEM NIIKaJIbl Uv
MOKHO UBMCPUTH HaHpSDKCHI/IeU, OoIblIIEE npeaciia uUBMCPCHUA HpI/I60pa

U= (Rﬂ,06+RV) U

Ry v

rae Rv - conpoTuBiieHre BOJIBTMETPA;

R1106 - 1o6aBoYHOE CONMPOTHUBIICHUE;

UV - npenen u3MepeHus BOJIbTMETPA,;

U- pacuimpeHHBIN npeaen n3MEpPEeHHs BOJIbTMETPa ¢ JOOABOYHBIM COMTPOTUBIICHHEM.

Ram‘ I R
PV

Puc. 1. [IpuHnmMnuansHas cxeMa paciiupeHus Ipezesia U3MEPeHUs BOJIbTMETPA € TIOMOIIBIO
N00aBOYHOTO COMPOTUBIICHMS (2) M pacueTHas cxeMa 1end (0).

Jis  pacmmpeHHs Tpenelia M3MEpEHUs aMIlepMeTpa HCIOJIb3YIOT IIYHT, BKJIFOYCHHBIN
napajuiensHo npubopy (puc. 2 a). ComporuBieHue amiepmerpa Rau compotuBieHue mryHTta Rin
o0pa3yroT nenutens Toka(puc. 2 6). Takum oOpa3om, aMIIepMETPOM ¢ KOHCYHBIM 3HAYCHUEM KAkl la
MOKHO U3MEpHUTH TOK |, GombImii mpenena usmepeHus npubdopa

_ (Ru+R,)
Ra

I la

['ne Ra- conpoTuBIeHNE aMIIepMETpa;

Riu- conporuBnenue nyHra;

la- mpenen usmMepeHus aMIepMeTpa;

|- pacimpeHHsbI pees n3MepeHus: aMIIepMeTpa C ITYHTOM.

Puc. 2. [IpuHnMnuanbHas cxema paclIMpeHust npeaeina U3MEepeHusl aMIepMeTpa ¢ MOMOLIBIO
nryHra (a) 1 pacueTHas cxema 1emnu (0).

[IyHTHI W3roTaBIMBAIOT M3 MaHraHWHAa. B ammnepmerpax, MmpenHa3HAu€HHBIX IS H3MEPEHUS
HeOobIKX TOKOB (70 30 A), mryHTHI 0OBIYHO MOMEIIAIOT B KOpITyce pudopa, st H3MepeHHs O0JIbIINX
ToKOB (10 7500 A) mpUMEHSIOT HapyXHble IYHTHL. [IIyHTBI MOryT OBITH MHOTONpPEIEIbHBIMH, T. €.
COCTOSIIIIUMH U3 HECKOJIBKUX PE3UCTOPOB, HIIM UMEIOIMMHU HECKOJIBKO OTBOJOB, YTO MO3BOJIIET U3MEHSATh
KO3 (QULMEHT MIYHTUPOBAHUS

2. CobpaTb cxemy C MOJKIYEHHEM J00AaBOYHOT'O COMPOTUBIICHUS U PACIIMPUTH MPeJIeNl H3MEPEHU s

BosibT™MeTpa. [IpousBecTu usmepeHus.

3. PaccunTarh BenMuuHy 100aBOYHOTO CONMPOTHUBIICHUS



4. CobOpath cxeMy C MOAKIIOYEHHEM LIYHTa M PACIIMPHUThH Mpelesl U3MEPeHUS MUJUIMAMIIEpMETpa.
[IpousBectn n3mMepeHus
5. PaccuuTaTh BEIMYMHY CONPOTUBIICHUS LIYHTA

dopma npeacTaBieHns pe3yJabTara:
OTtyeT o npoieIaHHOM padoTe

Kpurepumn oneHku:

«OTIUYHO» - TEOPETHUECKOE COJIEPKAHNE Kypca OCBOSHO MOJTHOCTHIO, O€3 MpoOesioB, yMEHHUs
c(OpMHUPOBaAHBI, BCE NIPELYCMOTPEHHbIE TPOrpaMMOil ydeOHbI€ 3a1aHNUs BBIIIOJHEHbI, KAUECTBO MX
BBIIIOJTHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIEPKaHUE Kypca OCBOECHO ITOJIHOCTBIO, 0€3 Ipo0OeIoB, HEKOTOpbIe
yMeHus cpOpMUPOBaHBI HEIOCTATOYHO, BCE IPEAYCMOTPEHHBIE IPOTPAMMOil yueOHbIe 3aJaHHs
BBINOJIHEHBI, HEKOTOPBIE BH/Ibl 33JaHUI BBIITOJHEHBI C OIIMOKAMHU.

«Y 1OBJIETBOPUTEIBHO» - TEOPETUUECKOE COJEPIKAHUE KypCa OCBOEHO YaCTHYHO, HO NMPOOEibl HE
HOCSAT CYIIECTBEHHOI'O XapakTepa, HE0OX0 UMbl YMEHHs pabOThl C OCBOCHHBIM MaTepHaIOM B
OCHOBHOM C(hOpMHUPOBaHbI, OOJIBIINHCTBO PEAYCMOTPEHHBIX MPOrpaMMoi 00yueHusl yueOHbIX 3a1aHul
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJHEHHBIX 33aHUI CO/lepKaT OLINOKY.

«HeynoBneTBOpUTENIbHO» - TEOPETUUECKOE CO/IEPKAHUE Kypca HE OCBOEHO, HEOOXOIUMbIE YMEHUS
He c(hopMUpOBaHbI, BHIIIOJHEHHbIE yUeOHBIE 3a/jaHUs coJepkKaT rpyOble OLIHMOKH.



Tema 1.1 OcHOBBI MeTpoOJIOTHH

JlaGoparopHoe 3ansTHE Ned
OmnpeneneHne METOANYECKON MOTPEIIHOCTH U3MEPEHU, 00YCIIOBIIEHHOW BIMSAHUEM NMPHOOPOB

ean:
1. DKCIIEpUMEHTAIILHOE BBISIBJICHUE METOIMUYECKON MOTPEITHOCTH H3MEPEHUS HAIIPSKEHUS U TOKa,
00yCIIOBICHHON KOHEUHBIM COMPOTHBICHUEM N3MEPUTEIBHBIX TIPUOOPOB.

Beinosinus padory, Bel Oyaere:

ymembs:

VY 1.4.04 npumenaTs TpeOOBaHHUS HOPMATUBHBIX JJOKYMEHTOB K OCHOBHBIM BHJIaM MPOTyKIIUU
(ycmyr) u Ipo1eccoB;

VY 2.1.18 ucnons30BaTh B IpOPeCCHOHATBHOM IEATETFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

¥V 2.1.20 npuBOIUTH HECUCTEMHBIE BETUYMHBI U3MEPEHUN B COOTBETCTBHUE C ACHCTBYIOIIUMU
CTaHJapTaMHU U MEXKITyHapoaHOU cuctemoii equnun CU;

MatepuajabHoe o0ecnedeHue:

Kommiekt ydeOGHOro mabopaTopHOro o0OpyAoBaHHUS "DIIEKTPUUECKHUE H3MEPEHHS M OCHOBBI
metrposorun" I'anCen DMOM2-H-P; TunoBoil xkommiekT yueOHOro o00pynoBaHMs «DJIEKTPUUYECKUE
U3MEPEHUsl 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, kKoMmbtoTepHas Bepcus (6e3 1K), DMuOM-
HK

3ananue
1. BI)I‘-II/ICJ'II/ITB MeTOI[I/I‘-ICCKYIO HOFpCHIHOCTB My.]H)TI/IMeTpa

Ilopsinok BbINOIHEHHsT PadOTHI

1.3aKOHCIEKTUPOBATH TEOPETHUUECKUE CBEIACHHUS

2.Cobpathb cxeMy COrIACHO METOJIUYECKUM YKa3aHUSIM

3. OmnpenenuTs MHHHMAJIbHOE CONPOTUBJIECHHME, IPU KOTOPOM IOSIBUTCS METOIMYECKas
MOTPEIIHOCTb

4. 3aHecTy OKa3aHUs BOJILTMETPA NIPH JaJbHENILIEM YBEITUYEHUN CONPOTUBIICHUS

5. Bbruucauth aOCONIOTHYIO METOJMWYECKYI0 MOTPEIIHOCTh M3MEPEHUs HaIpsDKEHUs 110
COOTHOLIEHHUIO,

Xox padoTsl

1.3aKOHCTIEKTUPOBATh TEOPETUUECKUE CBEJICHUS

Kpartkue Teopernyeckue cBeieHUs

Jns wm3MepeHus HanpsDKEHUST W TOKAa K HCXOJHOM JJIEKTPUYECKOW IEenu MOIKII0YAeTCs
W3MEpUTENbHBIN TpuOOop: BONBTMETp WK amrepMmerp. [1ockonbKy M3MEpHUTENbHBIM Mpubop oTOMpaeT
HEKOTOPYIO DHEPrUI0 OT H3MEPAEMON LENH, TOKH W HANPSHKEHUS LENH HECKOJBbKO H3MEHSIOTCS, U
BO3HUKAET METOJMYECKas IOTPEIIHOCT H3MepeHus. lIpoaHanuszupyeMm BIUSHHE HW3MEPUTEIBLHOIO
mpudopa Ha IeNb C TOMOIIBI0 METO/Ia KBUBAJICHTHOTO TeHEpaTopa.

BonpT™merp moakimrodaeTcs K 2 y3naM mend A U oOpasyeT HOBYIO BeTBb 1menu (puc. 1 a).
Hamnpspkenue »Toit BETBU W ompeenseT mokazanusi BoabTMeTpa. CornacHo TeopeMe 00 SKBUBAJIEHTHOM
reHepaTope HCCIEAYEMYIO IIeTh OTHOCUTEIHHO BETBU BOJILTMETPA MOKHO MPEJCTaBUTh cxeMoii puc.1 0.

I R |1
PV1 E




a) 0)

Puc. 1. Cxema moaxiro4eHHs BOJIBTMETPAa K MCCIEAyeMOM Lienu (a) U SKBUBAJEHTHas CXeMa
M3MEPHUTEIIBHOM IIENH ¢ BOJIBTMETPOM (0).

B cxeme skBUBanieHTHOTO TeHeparopa 3.4.c. E=Uyy, T. €. paBHa HampsOKEHHIO XOJIOCTOTO XOJa Ha
3KMMax pPa3OMKHYTOW BETBH. JTO «HMCTUHHOE» HANPSDKEHHWE MEXAY y3JIaMH HCXOJHON CXEMBI 0
MOJKITIOYCHUSI  BOJIETMETpA. DTy BEIMYUHY MOXKET W3MEPUTh «HJCATBHBIN» BOJBTMETP C
COIPOTHBIIEHUEM RV — 0o, J[Jsl peajbHOTO BOJIBTMETPa C KOHEUHBIM CONPOTHBIICHHEM Ry Bcernma Oyner
MPUCYTCTBOBATh  METOAMYECKAass MOTPEHIHOCTh, OOYCJOBJICHHAas BHYTPEHHUM  CONPOTUBICHUEM
SKBUBAJICHTHOTO TeHeparopa R.

HanpshkeHne BoJIbTMETpa ¢ KOHEYHBIM CONPOTUBIICHUEM PaBHO,

_Rv
R,+R

T. €. Huxke HanpspbkeHus E=Uyx 10 moakitoueHuss BOJBTMETpA. AOCONIOTHAas METOAMYecKas
MOTPEIIHOCTh PaBHA

U,=E

AU =Uy—E=F—2 _p—p__=
v R, +R R, +R
Jlist CHWKEHHS BIMSIHHUS METOAMYECKOW IOTPEIIHOCTH Ha pe3yjabTaT HEoOXOIMMO BHIOMpPATh
BOJIBTMETP C Ry, > R.
AMriepMeTp BKJIIOYAETCS B Pa3pblB OJHOW M3 BETBEH LIENIM U U3MEPSIET TOK 3TOW BETBHU (puc. 2 a).
CornacHo TeopeMe 00 SKBHBAJEHTHOM T€HEpPaTope, MCCIENyeMyl0 Lelb OTHOCUTEIbHO 3aKHMOB
amriepMerpa y1o0HO MpeJICTaBUTh NapaJiesIbHON cXxeMol 3amemenus (puc.2 0).

IA R IA

PAL J
A u R, lu

a) 6)

Puc. 2. Cxema moAaKIIIOYEHHs amIepMeTpa K HccieqyeMoi Ienu (a) W SKBUBAJIEHTHas CXema
W3MEPUTENILHOM 1Ienu ¢ amnepMeTpoM (0).

B cxeme puc. 2 6 ucrouHuk Toka J=l; paBeH TOKy KOPOTKOTO 3aMbIKaHHsl BETBH, T. €. TOKY BETBU
710 TIOJIKJIFOUEHUS aMIIepMeTpa.

ConpoTuBieHHEe UCTOYHMKAa R — 3TO BXO/JHOE CONPOTUBJIEHHME LEMU OTHOCUTEIBHO 3aKHMOB
MOJKIIOUYEHUST aMIlepMeTpa Npu OOHYJIEHHBIX MCTOYHMKAX »HHeprud B 1enud. Ecim ammepmerp
«upeanbHbIi» ¢ conporuBieHneM Ra=0, To Bech Tok uctouHuka J=li; 3ambikaeTrcs uepe3 npuodop, u
MeToanueckoi norpemHocty HeT. [lpu Ra#0 Ha amnepmerpe BO3HMKAET MaJleHUE HANPSDKEHUs, U 4acTh
TOKa J3aMbIKaeTcsl 4Yepe3 BHYTPEHHE CONpoTuBieHHE HcTouHuKa R. Bo3Hukaer wMertomudeckas
MOTPEIIHOCTD

R, R —R,
(R4 + R)R, ]_]RA+R

Jnis CHWXKEHMS BIMSHHUS METOAMYECKOW MOTPEIIHOCTH Ha pe3yibTaT HEeoO0XOJUMO BbIOMpPATh

ammepmerp ¢ Ry > R.

Al=l-]=]

2.Cobpath cxeMy COrIaCHO METOAMYECKUM YKaA3aHUSIM

3. Ompenenutb MHUHUMAIBHOE CONPOTHUBJICHHE, IMPU KOTOPOM TMOSIBUTCS METOAMYECKas
MOTPELTHOCTD

4. 3aHecTy MOKa3aHUs BOJIBTMETPA MPHU JAIbHEHIIEM YBETUUSHUH CONPOTUBICHUS



5. BBMUCTUTH a0CONIOTHYIO METOJMYECKYI0 TOTPEIIHOCTh W3MEPEHUs HAINpsDKCHUS IO
COOTHOILIEHUIO,
Ay =Ugr = Ugps
rne Up- mokazaHus BOJbTMETPA IIPU CONPOTUBIIEHUH OJI0Ka paBHOM R;
Uy.5- moKa3zaHus BOJIBTMETpPA IIPU CONPOTUBIEHUH paBHOM 0,5 Om.
6. Pe3ynbTaThl 3aHECTH B TAOIHITY

ConpoTtuBneHue

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

[NokasaHns
BONnbTMeTpaY:, B

AbconwTHags
NnorpeLUHocTb
U3MepeHns
HanpsxkeHus U, B

7. CnenaTth BBIBOJ

®dopma npeacraBjeHus pe3yabTara:
Otuer o npoienaHHoi pabote

Kpurepun oneHku:

«OTINYHO» - TEOPETUUYECKOE CO/IEPKAaHUE Kypca OCBOEHO IMOJIHOCTHIO, O€3 p0o0OeoB, yMEHUS
c(OpMHPOBaHBI, BCE MPELYyCMOTPEHHbIE TPOrpaMMOi ydeOHbIe 3a1aHNUs BBIIIOJHEHbI, KAUECTBO MX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0po1IO» - TEOPETUUECKOE COJIepKaHHe Kypca OCBOECHO MOJIHOCThIO, 0€3 Mpo0OesoB, HEKOTOphIe
yMeHHs cPOPMHUPOBAHBI HEJOCTATOYHO, BCE IPETYCMOTPEHHBIE IPOrpaMMOi yueOHbIE 3aaHUS
BBINOJIHEHBI, HEKOTOPBIE BHJIbI 3aJaHUI BBIITOJHEHBI C OIIMOKaMHU.

«Y IOBJIETBOPUTEIILHO) - TEOPETUYECKOE COJIEPKAHUE KypCa OCBOCHO YaCTUYHO, HO NMPOOEIIbl HE
HOCSAT CYIIECTBEHHOI'O XapakTepa, HE0OX0IuMble YMEHHs pabOThl C OCBOCHHBIM MaTepHaIOM B
OCHOBHOM C()OpMHPOBaHBI, OOIBIINHCTBO MPEAYCMOTPEHHBIX MPOrpaMMon 00yueHUsl yueOHbIX 3a/1aHul
BBINOJIHEHO, HEKOTOPBIE U3 BBIIOJHEHHBIX 33JaHUI cO/lepKaT OIINOKY.

«HeynoBneTBOpUTENIBHO» - TEOPETUUYECKOE CO/IEpKAHNE Kypca HE OCBOEHO, HEOOXO/IMMbIE YMEHUS
He chopMUpOBaHbI, BHIIOJHEHHbIE yUeOHbIE 3aJJaHUs coJepXkKaT IrpyOble OUIHOKH.



Tema 1.2 CpeacrBa nuzmepeHus

JlaGoparopHoe 3aHsTHE NeS
KanubOpoBka aHanoroBeix amnepMerpa u BOJIbTMETpa

ean:
1 N3yueHnre METOAMKH MTPOBEACHUS U IPUOOPETCHHE MPAKTUICCKUX HABBIKOB KaJTMOPOBKHU CPEJICTB
U3MEPEHUN

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) m mpo1eccos;

VY 2.1.18 ucnons30BaTh B IpOPeCCHOHATBHOM IEATETFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

MatepuajabHoe o0ecniedeHue:
Kommiiekt yueOHOro saboparopHoro o0OpyAoBaHHs "DIEKTpUYECKHE M3MEpPEHHsI M  OCHOBBI
metrponorun" I'anCen DMOM2-H-P; TunoBoil kKoMIuieKT ydueOHOro 00OpynoBaHHs «DJIEKTPUUYECKHE
U3MEPEHUsl 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, koMmnbtoTepHas Bepcus (6e3 1K), DMuOM-
HK

3ananmue:
1. TIpousBecTu KaaKMOPOBKY aHAJIOTOBOTO U3MEPHUTEIBHOTO MPHOOpa

Ilopsinok BbINOJTHEHHS PA0OTHI

1. Cobpatb cxemy it KaTHOPOBKH aHAJIOTOBOTO BOJIBTMETPA

2. Bpruucnuth abCOIOTHYIO, OTHOCUTENBHYIO, IPUBEICHHYIO MOTPEITHOCTH U BapHUALIUIO MTOKA3aHUM

aHaJIOroBOTO Iprbopa

Cobpath cxeMy 11t KATMOPOBKHU aHAJIOTOBOTO aMIlepMeTpa

4. BpIuuciIuTh aOCOMIOTHYIO, OTHOCUTEIbHYIO, IPUBEICHHYIO IOTPEIIHOCTH U BapUaIUIO TOKa3aHUN
aHaJIOrOBOTO Mpudopa

5. PesynbTaThl 3aHECTH B TAOJIHILY

w

Xoa padoThI:
1.O3HaKOMHTBHCS C TEOPETUIECKUMH CBEJICHUSIMU

Kparkune Teopernyeckne cBeeHHA

KamuOpoBkoit cpencTB n3MepeHuil Ha3bIBACTCS KOMIUIEKC NEHCTBUNM U ONEPAIIHi, ONPEACIISIONINX
U TOATBEP)KJAIOIIMX HACTOALIME (JEHCTBUTENbHBIE) 3HAYEHUS METPOJOIMUYECKHX XapaKTepUCTUK
(mOrpenIHoCTy U BapHallK) U MPUTOAHOCTh cpeAcTB u3MepeHuil. Kanubposka cmeHusa co6oii moBepKy
U METPOJIOTMUECKYIO AaTTECTALMI0 CPEJICTB HM3MEPEHMM, IOCKOJbKY B OTJIMYME OT HHUX MOXET
OCYILIECTBIIATHCS JIIOOOM METPOJOrHYecKkor ciny:k00i MpH yCIOBHHM, YTO Y HEE €CTh BO3MOXHOCTH
o0ecreYnTh COOTBETCTBYIOIIME YCIOBHA. B  2JeKTpHUecKux H3MepeHHsX KaauOpoBKa CpeICTB
U3MEpPEHUl OCYLIECTBISIETCS METOJIOM HEMOCPEJCTBEHHOIO CIMYEHUs C 3TajoHOM. JlaHHBI MeTon
0a3upyeTrcsi Ha OCYIIECTBICHUU W3MEPEHUH OJHOM M TOW ke (pU3MUECKOW BETUYMHBI KAIUOpPyeMbIM
(moBepsieMbIM) TPUOOPOM ¥ ATATOHHBIM (0OpPa3IOBBIM) MPUOOPAMH OJHOBPEMEHHO. MeTpOJIOTHYeCKue
XapaKTePUCTHKH, HEOOXOIUMBIE JIJIs TOATBEPKACHUS IPUTOAHOCTH CPEACTBA U3MEPEHUS:

abCcoIOTHASI TOTPEIIHOCTh

A = Xn - Xo,

OTHOCHUTCIIbHAS MOTPCHIHOCTD



5:A.100%’
(@]

IMPUBCACHHAA MMOTPCITHOCTD

A
~ 2 100
"X, °
BapI/IaHI/ISI
b=|A] - A1),

rae X — Moka3aHue MmoBepseMoro (KaauopyeMoro) npubopa;

Xo — nokazanue 00pa3oBoro npudopa (IeHCTBUTEIIEHOE 3HAYCHUE U3MEPSEMON BEJTMYHHEI);

XN — mpezen u3MepeHus MoBepseMoro nMpuodopa;

A| 1 A1 — abCcoOTHBIE TOTPEUTHOCTH MPUOOpPa Ha 000 OTMETKE MIKAJIBI MPH MOAX01e K HEH COo
CTOPOHBI OONIBIIHKX () M MEHBITUX (1) 3HAYCHUI.

AOCONIOTHBIE TIOTPEIIHOCTH HCHpaBHOrO mpubopa A|, AT He MOIDKHBI TPEBBIIATH Npeena
OCHOBHOM a0COJIFOTHOM MOTPemHOCTH AoC, paBHOMH

Ao = 0,01-KXy,

Jlnist ompeesieHns MOTPEITHOCTH U3MEPEHUS aHAJIOTOBOTO aMIIepMeTpa Heo0X0IMMo coOpaTh Ierb
U3 TOCIEN0BAaTeIbHO COCIUHCHHBIX TEeHeparopa IOCTOSHHOTO HampspkeHus (Oimok 212.2) — |,
MePEMEHHOT0 TOKooTpannuuBaroiero pesucropa 330 Om (6:10k 2330) — R/, ananorosoro (7050) — PAl
u udposoro (MY 60) — PA2 mynsTumetpoB u3 6moka 510.1 (puc. 1.3).

Puc. 1.3. Cxema >nexTpudeckas npUHUMIHAIbHAS
A5t KaTMOPOBKYM aHAJIOTOBOrO amMrepMeTpa

N

CoOpatb cxeMy AJis1 KaNMOPOBKH aHAJIOTOBOTO BOJIBTMETPA

3. Bprumcnute aOCOMIOTHYIO, OTHOCHUTENBHYIO, TPUBEACHHYIO TOTPENTHOCTH W BapHAIHIO
MOKa3aHWi aHAJIOTOBOTO NMprbdopa

Cobpath cxeMy mJis KaATMOPOBKH aHAJIOTOBOT'O aMIlepMeTpa

Bbruuciute  aOCONMIOTHYIO, OTHOCUTEIbHYIO, NPUBEACHHYIO MOTPEUIHOCTH W BapUAIUIO
MOKa3aHU# aHAJIOTOBOTO Mpubopa

6. Pe3ynbraThl 3aHeCTH B TaOIHUILY

ok~



Pe IViIBTATH K-‘L'Ill(-lpﬂul\'ll JHANOTOBOTO BOOBTMCTPA

Kaomb- | Odpasmomaii | AScomworias | [pimeaesan |[Bapia-|  Ocronnas Kaace
pyemuii npubop HOrPCRIKICTL, | HOMPENOCTR, | 1 HOCOMOTIRRA TOMIOCTI
npubop MY 60 B % 1] porpetmocTs, | kumipyemMoro
7050 B 0 npadops
B
X Aol | Ap! Al Al 4 S A | L Ao | K

Pe3yabTaTht KaIHOPOBKH AHATOTOBOTO aMIEPMETPa

Kann®- | O6pazuosuil | AGoonorias | Npuseacuias Bapaauns | Ocnosias Kaace

pyestuifl upudop NOFPLUIBOCTE, | BOTPELIHOCTS, MA | abcomimuan | T04HOCTH

npniop MYol, MA % NOIPLULOCT b, | K2mnOpy eso-
7050, MA MA ro npudopn
MA

. TR . 1Y O . Y Al At | o il b A K

7. CpenaTh BBIBOJ IO pe3ybTaTaM KaIMOPOBKH U3MEPUTEIbHBIX TPHOOPOB

dopMa npeacTaBiIeHHs pe3yJbTara:
OTuer o nmpoaenanHol padboTe

Kputepun onenkmn:

«OTINYHO» - TEOPETHUUECKOE COJIEPKAHNE Kypca OCBOGHO IOJIHOCThIO, O3 Mpo0esioB, yMEHUs
c(OpMHPOBAHEI, BCE MPEITYCMOTPEHHBIE MPOrPaMMON ydeOHBIC 3aJaHNUs BBIITOJHEHBI, KAUECTBO MX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«XO0po11I0» - TEOPETUIECKOE COJECPIKaHUE Kypca OCBOECHO HOIHOCTBIO, 0€3 MPOOEeIoB, HEKOTOPHIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE PEYCMOTPEHHBIE IPOrpaMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JJaHUI BBITIOJHEHBI C OLTHOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEpKaHUE Kypca OCBOCHO YaCTUYHO, HO NMPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOpMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00y4eHHs yueOHBIX 3adaHui
BBITIOJTHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/IaHUI COZepkKaT OIIMOKH.

«HeynoBneTBOpUTENbHO» - TEOPETUYECKOE COJAEp)KaHHE Kypca HE OCBOCHO, HEOOXOIUMBbIe
yMeHHs He ¢(hOPMHUPOBaHbI, BBIIOJIHEHHbIE YUeOHBIE 3a/1aHUs COJIepKaT IpyOble OMNOKN



Tema 1.2 CpeacrBa nuzmepeHus

JlaGoparopHoe 3aHsTHE Ne6
CO6opka, ncnbpiTaHUE ¥ KATHOPOBKA aHAJIIOTOBOI'O OMMETpa

ean:
1 N3yueHne METOAMKH MTPOBEACHUS U IPUOOPETCHHUE MPAKTUIECKUX HABBIKOB KaJIMOPOBKHU
aHAJIOTOBOTO OMMETPA

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) u Ipo1eccoB;

V¥ 2.1.18 ucnons3oBaTh B NpopeCCHOHATHHOM 1EATENFHOCTH TOKYMEHTALIUIO CHCTEM KauecTBa,

MatepuajabHoe o0ecniedeHue:
Kommiiekt yueOHOro saboparopHoro o0OpyAoBaHHs "DIEKTpUYECKHE M3MEpPEHHsI M  OCHOBBI
metrponorun" I'anCen DMOM2-H-P; TunoBoil kKoMIuieKT ydueOHOro 00OpynoBaHHs «DJIEKTPUUYECKHE
U3MEPEHUsl 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, koMmnbtoTepHas Bepcus (6e3 1K), DMuOM-
HK

3ananmue:
1. TIpousBecTu KaarOPOBKY aHAJIOTOBOTO OMMETpa

IMopsaaok BbINOTHEHHS] PAOOTHI

1.3aKOHCIEKTUPOBATh TEOPETUUECKUE CBEICHUS

2.CobpaTh cxemy COrjiacHO METOJUYECKUM YKa3aHUAM

3.Pacuntarh aGCOMOTHYIO, TOMYCTUMYIO NOTPEIIHOCTD, OIPELTHOCTh BapUallUn
4.CaenaTh BBIBOJ

Xox padoTsl
1.3aKOHCIEKTUPOBATh TEOPETUUYECKNE CBEACHUS
Kparkue Teopernyeckne cBeeHHA

OmMeTpaMy Ha3blBalOT MPUOOPHI MPSIMOro JEHCTBUS, CIy)Kallue s HEeNoCPEeICTBEHHOTO
U3MEPEHUS DJIEKTPUUECKOIO CONPOTUBIICHUS.

KanubpoBka oMMETpPOB MPOU3BOAUTCS MO METO/AY HEMOCPEICTBEHHOTO CIMYEHHUS UX MOKa3aHUU C
MHOTO3Ha4YHOH MEpOH, B KauyeCTBE KOTOPOW HCIOJIB3YIOTCS OSTAJIOHHBIE MarasuHbl COINPOTHUBIECHUI
kiaccoB TouHoctH k = (0,05-0,2). Kitacc To4HOCTH 3TaJIOHHOTO Mara3vHa JIOJKEeH ObITh B 4-5 pa3 kiacca
TOYHOCTH KaJTMOpyeMOoro oMMeTpa.

DOTaJOHHBIM Mara3uH COIPOTUBIIEHHUS JIOJDKEH OO0ECleunBaTh TaKkKe JIOCTATOYHYIO IUIABHOCTh
peryaupoBaHUs CONPOTHBIEHHS M MEPEeKphITHE Bcero pabouero auanazoHa omMmeTpa. Jns a3Toro
JIOTTYCKaeTCsl MOCIIeI0BAaTEIbHOE COEAMHEHNE HECKOIBKIX ITAJIOHHBIX Mara3uHOB COITPOTUBIICHHUS.

B kadecTBe 3TaJOHHOrO NpH KaTMOPOBKE OMMETPOB HamOOJee 4YacTO HCIOJB3YeTCsl MarasuH
conpotuBieHuil tuna P-33 obGecneunBaromuit B auamnasone temmeparyp ot 10 °C mo 35 °C npu
OTHOCHUTENBHOM Bi1axkHOCTH 10 80 % , ciaenyromme XapakTepUCTHKU:

— xutacc Tounoctu 0,2;

— numanasoH u3meHeHus conpotusienus (0,1...99999,9) Owm;

— HOMUHAJIBHOE COIIPOTHUBIICHHE cTyneHn Muaamen nexaast 0,1 Owm;

— HOMUHaJIBHOE CONPOTUBIIEHUE CTyNeHH crapiuel aekaas! 10000 Om;
— BapHalus HA4aJIbHOTO CONMPOTHUBIEHUS MarasuHa He 6onee 0,004 Om;
— HOMUHAaJIbHAsI MOIIIHOCTh OJHOM cTymneHu He npesbimaet 0,25 Br.



Maraszun conpotuBienuii P-33 conmepxut mects aekan (R1-R6), ero ympomennas cxema
npuBeAeHa Ha puc. 1
[Tpu kaTMOPOBKE OMMETPOB BBIMOIHSIOT CIICAYIONINE OTICPAIIHH:
— BHEUIHUM OCMOTp;
— omnpoOoBaHWE;
— HU3MEpPEHHE BPEMEHH YCTAHOBJICHUS MOKA3aHUIA;
— OMpeJieJieHUE BIUSHUS HAKJIOHA MTPUOopa;
— OmpezeseHre OCHOBHOM MOTPEIHOCTH MPpUOopa;
— OIIpe/IEIeHNE MTOTPEIIHOCTH OT BapUalluy.

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

Pucynok 1-Cxema mara3zuna conpotusieHuii P-33
Cxema coequHEHHs] Mepbl (3TaJOHHOTO MarasuHa COIPOTHUBIEHHUI) M KanuOpyeMoro oMmmerpa
[IPUBEJICHA Ha pUC.2.

o a
Mepa R, R, Ommerp
o -0

Pucynok 2 — Kanu6poBouHast cxema

[Tpu mpoBeneHNN KaMMOPOBKM JOJDKHBI OBITH COOIIOZCHBI HOPMAaJbHBIC YCIIOBHS JKCILTyaTallud
CpEeACTB U3MEPEHUS:

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

® OTHOCHUTEIbHAS BIAXKHOCTH Bo3ayxa (45-80) %.

ITpu kanuOpoBKe, U3MEHSS 3HaU€HUE CONPOTUBIICHHUS Mara3uHa, yCTaHABIUBAIOT CTPEJIKY OMMETpa
Ha OIM(POBAHHYIO OTMETKY IIKAIbI RIT M OTCUUTHIBAIOT JICHCTBUTENBHOE 3HAYEHNE cOMpoTuBIeHHs RO
[0 TOJIOKEHUIO Mepekirovaresiel MmarasuHa. AOCOJIOTHOE 3HayeHHWEe MOrpPEeHIHOCTH Ipubopa
PacCUYUTHIBAIOT TIO pOpMYyIIE:

A :Ru e R(’b
[lorpemHOCTh Ha KaXk10M OTMETKE ILIKajbl OMPENENIAIOT ABAXKIbL: MOABOIS CTPEIKY OMMETpa K
KanmuOpyemoit oTmeTke cHayana cieBa RO 3arem cmpaBa RO IlorpemHocTs Bapualnuu MOKa3aHHUM
BBIYUCIISIOT IO  hopMyIe:

Awp=|R o-R |

[Ipn kanuOGpoBKe cielyeT Y4YUThIBaTh OCOOEHHOCTH HOPMHUPOBAHUS IPEAENIOB JIOMYCKaeMOM
MOTPEIIHOCTH OMMETPOB PA3JIMYHBIX THUIOB. Tak B OMMETpPax C paBHOMEPHOM WJIM CTETEHHOH ILKaJIOH,
KJIaCC TOYHOCTH KOTOpPBIX OOO3HA4aeTcs JAecATUYHOW JApoObio (Hampumep, 2,5), HOTpelHOCTb
HOPMHUpPYETCSl B NPOLEHTaX OT BEPXHEro 3HaueHUs RB nmanazoHa M3MEHEHUN U pacCUUTHIBAECTCA IO

dhopmyre:



Y= A -100%
Rll
B omMmerpax mpeaen I0MycKaeMO# MOTPENIHOCTH, KOTOPHIX HOPMHPYETCS B MPOICHTaX OT
3HAYeHHs M3MEPSIEMOro COIPOTUBICHHSA Ri, KJIacc TOYHOCTM OGO3HAYAETCS HYHCIOM IIOMEIICHHOM B

KPYXOK
T
(mampumep, O) Y TIOTPEIIHOCTh B MPOLIEHTAaX PAaCCUUTHIBACTCA 1O (hopmyIe:

. A
o 10074
R

B omMerpax ¢ CyIIeCTBEHHO HEJIMHEWHOW IIKaJIOM Tpefen JOMyCKaeMOW MOTPelIHOCTH
HOPMHUPYETCSl B MPOLIEHTaX OT JJIMHBI IIKAJIbl WK ee padoueit wactu L B mm. Kiacc TouHOCTH Takux
pruOopoB 0003HAYAETCA YUCIIOM MOMEHICHHBIM MEX]Y ABYMS JHHHSIMH, PACHOJIOKEHHBIMU MO/ yTIOM

25
(Hampumep, % ) U MOTPEIIHOCTh PACCUUTHIBACTCS 110 hopMyIie:

AS
y=——-100%

rac S- 9YBCTBUTCIIBHOCTb OMMETPA B TOUKC U3MCPCHU:

AL

S=—"—
AR

rae AL — paccrosiHue Mexay KanmuOpyeMoi OTMETKON HIKAJIbI ¥ ONMbKalIei K Hel, MM;
AR — pa3HOCTB TTOKa3aHUIl OMMETpa, COOTBETCTBYIOIIASI 3TUM OTMeTKam, Om.

2.Co0path cxeMy COTIaCHO METOJIMYCCKIM YKa3aHHUSIM
3.PacuuTarh abCONOTHYIO, JOMYCTUMYIO TIOTPEIIHOCTb, IOTPEIIHOCTh BapUAIUH
4.Cnenath BBIBOJ

®opma npeacraBiaeHus pe3yJabTara:
OTuer o npoaenaHHoi paboTe

Kputepun onenkmn:

«OTINYHO» - TEOPETHUUECKOE COJEPKAHNE Kypca OCBOSHO IIOJIHOCTBIO, O€3 Mpo0esioB, yMEHUs
c(OpMUPOBAHBI, BCE MTPETYCMOTPEHHBIE MPOTPaMMOi yueOHbIE 3aJaHUS BBITOJIHEHbI, KAUECTBO UX
BBITIOJIHEHUS OLIEHEHO BBICOKO.

«X0po1IO» - TEOPETUYECKOE COZIEPKaHNE Kypca OCBOCHO IOJIHOCTBIO, O€3 MPOOEIOB, HEKOTOPHIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE MPEYCMOTPEHHBIE IPOTpaMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JaHUI BBITIOJHEHBI C OLTHOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIEp’KaHUE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0ANMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOpMHUPOBaHBI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPbIE U3 BBIMOJIHEHHBIX 3a/IaHUl coiepKaT OIMIMOKH.

«HeynoBneTBOpUTENBHOY» - TEOPETHUECKOE COJIEPKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(OpMUPOBAHBI, BHIIOJHEHHbIE YUEOHbIE 3aJaHUsI COiepKaT rpyOble OIIMOKI



Tema 1.2 CpeacrBa nuzmepeHus

JlaGoparopHoe 3ansiTHE Ne7
COopKa 1 UCIIBITAHHE MOCTOBOM CXEMbI H3MEPEHHS JIEKTPHUECKOTO COMPOTUBIICHUS

ean:
COopka 1 UCIIBITAHKE MOCTOBOM CXEMBbI U3MEPEHHSI JICKTPUUECKOTO COITPOTUBIICHHS.
I/IsMepeHHe COMMPOTUBJICHHA HECPABHOIJICYHNM YPABHOBCUICHHBIM MOCTOM.

Beinosinus patdory, Bel Oyaere:

ymembp:

VY 1.4.04 npumensaTe TpeOOBaHMSI HOPMATHUBHBIX JTOKYMEHTOB K OCHOBHBIM BHUIAaM IPOAYKLUHU
(ycmyr) u Ipo1eccoB;

VY 2.1.18 ucnons30BaTh B IpOPeCCHOHATBHOM IEATETFHOCTH TOKYMEHTAIIUIO CHCTEM KauecTBa;

MatepuajabHoe o0ecniedeHue:
Kommiiekt yueOHOro saboparopHoro o0OpyAoBaHHs "DIEKTpUYECKHE M3MEpPEHHsI M  OCHOBBI
metrponorun" I'anCen DMOM2-H-P; TunoBoil komIuieKT ydueOHOro o0OpynoBaHHsS «DJIEKTPUUYECKHE
U3MEPEHUsl 1 OCHOBBI METPOJIOTMM», HACTOJIbHBIM BapuaHT, koMmnbtoTepHas Bepcus (6e3 1K), DMuOM-
HK

3ananmue:
1. H3MepuTh CONMPOTHUBIICHUE C TIOMOIIBI0 MOCTOBOM CXEMBI

IMopsaaok BbINOTHEHUS] PadOTHI:
1.3anucarb TEOPETHUECKUE CBEICHUS
2.CobpaTh cxemy 3JIEeKTPUYECKOr0 COeIMHEHHS BBIOIHAEMOTr0 HKCIIEPUMEHTA
3.1o0uThCcs OGamaHCUPOBKM MOCTa M U3MEPUTH CONPOTHUBIEHHE R M BBIYUCIUTH MU3MEPEHHOE
cornpoTuBieHue RX
4.CaenaTth BBIBOI

Xoa paGoTsI:

1.3anucars TeopeTHUECKe CBEACHUS

Kpartkue Teopernyeckue cBeieHus

JIaGopaTopHasi yCTaHOBKa U 3JIEKTpUYECKasi cCXxeMa COeTMHEeHUH

[IpuHnnnuaneHas cxema MOCTa Uil U3MEPEHMS IEKTPUYECKOrO CONPOTUBIICHUS IPUBEJICHA HA
puc.l.

K ncrounuky nocrossHHoro HanpsbkeHus: G OJKIIIOUEHBI TapajljIeNIbHO JIBa IJIeda MOCTA: TUIeH0 U3
MOCJIeI0BaTeNbHO COeIMHEHHBIX pe3ucTopoB R1 u u3mepsemoro comportusieHus RX , u mieyo u3 R2 u
MarasuHa comnpotuBieHuit R . [{ns ¢uxcanum mMoMeHTa paBHOBECHS MOCTa HCHOJB3YEeTCs LU(PPOBOI
MyiaeTuMeTrp  MY60. [Ipy  u3MepeHuu  CcONpPOTHUBIEHUS RX U3MEHEHHWEM  CONPOTHUBICHUS
MarasuHa R no6uBatorcsi paBHOBecusi Mocta — HampsbkeHue Ha PV1 paBHo nymio. I[lpu paBHOBecuu
MOCTa OTHOLIEHUS COIPOTUBIIEHUN PE3UCTOPOB B IIEYaX MOCTA OJMHAKOBOE

Ry R
R R2
Bemnunna HN3MCEPACMOr0 COMMPOTHUBIICHUSA PaBHA
R
Ry =—_-R
X R2

1 HC 3aBUCUT OT HAIIPSKCHUSA ITUTAHUA MOCTOBOI CXEMBI.



Puc. 1. IlpuHuunuansHas cxema U3MEPEHUs CONPOTUBIIEHHUS C TIOMOIIBIO MOCTA.

PexomenayeMble HOMUHANBI COIIPOTUBIEHUNA MOCTA!

R1=1kOwm ;

R2=10 xOwm ;

Rx=0_330 Ow;

R- mara3uH conpoTuBieHUH.

[Ipy BBINOJIHEHMM H3MEPEHUIl YCTAHABIMBAIOT MPOM3BOJBHYIO BEJIMYMHY CONPOTUBICHUSA RX .
Bxmouaror HanpspkeHue nutaHus Mocta U. V3menss compotuBieHne R wmarasunHa, noOuBaroTcs
paBHOBECHsI MOCTa, T. €. MUHUMAJIBHOTO HalpspKeHus: Ha MuwutuBoasT™MeTpe PV1 (mynstumerp MY60 ¢
npenenom um3Mmepenust 200 mMB  moctosiHHOro HampspkeHus). [lo wm3BectHbiM 3HaueHusiMm R1,R2,R
BBIYHCIISIOT CONPOTUBIICHUE

JUisi TIOBBIIICHUST TOYHOCTH pe3yiibTaTa BeNUUnHy corpoTtuBieHuii R1 ,R2 Heo6xoauMo n3mMepurhb
MYJIBTUMETPOM JI0 COOPKH CXEMBI.
2.Cobpathb cxeMy JEeKTPUUECKOT0 COSUHEHHS BBITTOTHAEMOTO IKCIIEPUMEHTA
3.Jlo6utbcss OalaHCHUPOBKM MOCTa M HU3MEPUTh CONPOTUBIEHWE R M BBYMCINTE H3MEpEHHOE
compoTuBieHne RX
4.ChenaTh BBIBOI

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o npoieTIaHHO padoTe

Kputepuu onenkmn:

«OTINYHO» - TEOPETHUECKOE COJIepKAHNE Kypca OCBOEHO MOJTHOCThIO, 0e3 Mpo0OeIoB, yMEHHUS
c(OpMUPOBAHBI, BCE MTPETYCMOTPEHHBIE MPOTPaMMOi yueOHbIE 3aJaHUS BBITTOJIHEHbI, KAYeCTBO UX
BBITIOJTHEHUS OLIEHEHO BBICOKO.

«X0poIIO» - TEOPETUUECKOE COJIEPKaHNE Kypca OCBOECHO MTOJIHOCTBIO, 0€3 Mpo0OeIoB, HEKOTOPbIE
yMeHus c(pOpMUPOBaHbI HEIOCTATOYHO, BCE MTPETYCMOTPEHHbIE TPOrpaMMOi yueOHbIE 3a1aHuUs
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JaHUI BBHITIOJHEHBI C OITHOKaMH.

«Y IOBJIETBOPUTENIEHOY - TEOPETUUECKOE COJIepKaHNe Kypca OCBOCHO YaCTUYHO, HO NMPOOEITbl He
HOCSIT CYILIECTBEHHOT'O XapaKkTepa, He0OX0AUMbIE YMEHUS pabOThI C OCBOCHHBIM MaTEpHajIoM B
OCHOBHOM c(hOpMHPOBaHBI, OOJIBIIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00ydeHHs yueOHBIX 3aaHui
BBITIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUI coiepKaT OIMIMOKH.

«HeynoBneTBOPUTENBHOY - TEOPETHUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He c(OPMUPOBAHBI, BHIIOJHEHHBIE YUEOHbIE 3aJaHUSI COIepKaT rpyOble OIIMOKI



Tema 1.2 CpeacrBa nuzmepeHus

JlaGoparopHoe 3ansTHE Ne§
N3mepenune 3eKTpuyecKoro CONPOTUBIICHHUS] METOIOM 3aMEIEHHUS

Mean:
O3HAaKOMUTBLCS U UCIIBITATh U3MEPEHUE COITPOTUBIICHUSI METOJIOM 3aMEIICHUS

Bbinosinus padory, Bol Oynere:

ymemp:

VYV 1.4.04 npumensaTh TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHJAM IPOIYKIIHH
(ycnyr) u mpolLieccoB;

VY 2.1.18 ucnonw3oBarh B MpoheCcCHOHATHHON EATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KauecTBa;

MarepuajibHoe o0ecnieyeHue:
KoMmruiekt ydeOHOro mabopaTtopHOro 00OpyIdoBaHHS "DIIEKTPUYCCKUE HW3MEPEHUS M OCHOBBI
metposiorun" I'anCen DMOM2-H-P; TumoBoii komruieKT ydeOHOro o0OpyaoBaHHS «DIEKTPUUYECKHE
U3MEpPEHUs] U1 OCHOBBI METPOJIOTMM», HACTOJIbHBIN BapuaHT, KoMibloTepHas Bepcus (6e3 11K), D1uOM-
HK

3aganue:
1. W3mepuTh CONPOTUBIICEHHE METOJIOM 3aMEIICHUS

Iopsinoxk BbINOJIHEHHS PadOTHI
1.Cobepute cxemy Al U3MEPEHHsI CONPOTUBJICHUI METOJIOM 3aMeIIEeHU I
2.M3mepbTe METOIOM 3aMellleHus conpoTuBiieHue R1.
3.0ueHuTe 3KCIEPUMEHTANIBHO MOIPEUIHOCTD, TOMYLICHHYIO ITpU U3MepeHuu R.
4. [IpoBenuTe aHAIOTUYHBIE U3MEPEHUSI IPYTUX CONPOTUBIICHUIN

Xoa paGoTsI:
1.03HaKOMHTbCS C TEOPETHUECKUMH CBEIACHUSIMU
Kparkue TeopeTuueckue cBe1eHUsA
Metoa 3amelieHHs OCHOBaH Ha TOM, YTO €CIM Ha KaKOM-HHUOYIb y4yacTKe ILIeNU IMPOBOJHUK
3aMCHUTH (SaMCCTI/ITI)) APYTUM TAKOTI'O K€ COIIPOTUBJICHUS, TO CHUJIa TOKA B LCIIHU HE U3MCHUTCA.
CyIIHOCTh METO/1a MOHATHA U3 PACCMOTPEHUS CXEMBbI, ITPEJICTaBIeHHOM Ha puc. 1.

®

Ry R

Puec.1

Bnauane u3MepsieTcss TOK, MPOTEKAIONUN Yepe3 HEU3BECTHOE COMPOTHUBIIEHUE (MEPEKIIIoYaTeNbh B
MOJIOXKEHUH 1).



3arem comnportuBieHue RX 3ameHstor Ha MarasuH comnportuBieHuMii RM (mepexitouartens B
MOJIOKEHUHU 2) U MOAOUPAOT Takoe 3HadeHre RM, mpu KOTOpOM TOK B MM OCTAaHETCSI TEM XK€, YTO U
IIpU NOAKII0YEHHOM conpoTuBieHnH RX. OueBuaHoO, uTo B 3TOM cinyyae RX = RM.

AOCOIIOTHAS TOTPEUIHOCTh U3MEPEHHS] CONMPOTUBJICHUS OyAeT ONpeAensiThCs KIAcCOM TOYHOCTHU
Mara3uHa COIPOTUBJIEHUN U YyBCTBUTEIBHOCTHIO MUJLIMAMIIEPMETpA.

Benmnunny ARX MOXHO onpeesiuTh dKCIEpUMEHTaIbHO. {715 3ToM 1enu

1. ITo k1accy TOUHOCTH MUJUIMAMIIEpPMETPa OILICHUBAIOT a0COIOTHYIO OTPeIIHOCTh pudopa Al.

2. Ilpym BKJIIOYEHHOM Mara3uHe COMNPOTHBICHWN YyCTAaHABIMBAIOT B IEMH 3HAUYEHUE TOKa,
OTJIIMYaroIeecs OT u3MepeHHoro Ha + Al .

3. OnpenensitoT 3Ha4eHUs £ AR - pa3HOCTb MEXy U3MEPEHHBIM 3HaUY€HHEM CONPOTUBIIeHUS RM u
BEJIMYHMHOMN COITPOTUBIIEHMS], BbI3BABILEIO0 U3MEHEHHUE TOKA B Lienu Ha + Al

4. 3nauenne adcomoTHor ommOku ARX B ompenenenuu RX Oymer Gonbmie AR Ha BenmnuuHy
abcorOTHOM TorpemHocT Marasudia ARM
2.Cobpath cxemy sl ©i3MEPEHHUs CONTPOTUBIICHUA METOZIOM 3ameInieHu (puc.1).
3.M3MepbTe METOI0M 3aMelleHus conpoTuBieHne R1.
4.01eHnTe IKCIEPUMEHTAIBHO MOTPEIIHOCTb, JOMYIIEHHYIO PU u3MepeHuu R.

5. [IpoBenuTe aHaIOrM4HbIE U3MEPEHUS APYTUX COIIPOTUBIICHUM
6.CrenaTh BBIBOL

®opma nmpeacTaBJieHus pe3yJbTara:
Otuer o npojenaHHoi pabote

Kputepun onenkmn:

«OTINYHO» - TEOPETHUUECKOE COJIEPKAHNE Kypca OCBOGHO IOJIHOCThIO, O3 Mpo0esioB, yMEHUs
c(OpPMHPOBAHBI, BCE MPEITYCMOTPEHHBIE MPOrPaMMON ydeOHBIC 3aJaHNUs BBIITOJHEHBI, KAUECTBO MX
BBINOJIHEHUS OLIEHEHO BBICOKO.

«X0poLIO» - TEOPETUYECKOE COJIEPKaHNE Kypca OCBOCHO IOJIHOCTBIO, O€3 IPOOEIOB, HEKOTOPHIE
yMeHus c(pOpMHUPOBaHbI HEIOCTATOYHO, BCE PEIYCMOTPEHHBIE IPOTpaMMOil yueOHbIe 3aJaHHsI
BBITIOJTHEHBI, HEKOTOPBIE BU/IbI 33JaHUI BBITIOJHEHBI C OLTHOKaMH.

«Y IOBJIETBOPUTENILHOY - TEOPETUUECKOE COJIep’KaHUe Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He
HOCSIT CYILIECTBEHHOT'O XapaKTepa, HE0OX0AUMbIE YMEHUS pabOThl C OCBOCHHBIM MaTepHalioM B
OCHOBHOM c(hOpMHUPOBaHbI, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi 00y4eHHs yueOHBIX 3aaHui
BBITNIOJTHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 3a/IaHUI COZepKaT OIIMOKH.

«HeynoBneTBOpUTENBHO» - TEOPETHUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOAUMbIE YMEHUS
He C()OpMUPOBAHBI, BHIIOJHEHHBIE YUEOHbIE 3aJaHUSI COiepKaT rpyOble OIIMOKI
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