MHHHCTEPCTEO HAYKH H BHICIIETO 00pasoBanis Poccuiickoil deacpatn
DelepanbHOe TOCY AAPCTBEHHOC BIOIUKETHOS obpazoBarelbHOe YUpekKaeHHe
seICInEro 00pasoBans
«MArHHTOrOpCKIii FOCYIAPCTBCHAbIH TEXHHICCKIT YHHBEPCHTET HM. I".W. Hocosax

MuoronpoduabHiiil KONICIK

METO/IMMECKHME YKA3ZAHHA TTO Bbll'lOJlHEHHlb -
HNPAKTHYECKHX U JIABOPATOPHBIX PABOT

no ysebnoii gucianne
OI11L. 03 METPOJIOTHS, CT AHJIAPTH3ALHS 1 CEPTHOHKATIHS
JUISL CTYACHTOB
cnennagLnocTei
13.02.11 TexHuuecKas IKCILAYATAINN 1 0HCAYANBAHNE JICKTPUYIECKOIO 1
ICKTPOMEXAHIMECKO1 0 VHOPYA0BAHNS
(Ha3oBOil MOATOTOBKH)

Marautoropek, 2021



OAOBPEHO Merommeckalt sompccieit MnK
Ipeamerno-urkionofl Kosuecnen [porokon Ne3 or 24.02.2021 r.
MOuTam 1 IKCIUTYATALMA e OBAKKN

Tpeaceaarens C.5B. Menswena

Ipotokon Neb o7 17.02.2021 r.

Cocranurenn:
npenonasarens PIBOY BO «MITY mm. IH. Hocosar Muoronpopuasupiil komnems .

Meraxosz Hazama Sanaeu=oza:

METOAHYCCKIE YKA3AHHUA 110 BHITONHEHHIO NPAKTHYCCKNX 1 1aboparopHeix paboT paspaboTanst
Ha ocuope pabodedl nporpammui  yueGuoH smciiiimusl «METpONOrHA, CTAHAIPTH3AUHA H
cepTHpHKALIHIY.

Coaepianue npaxTHYecKuX ¥ 1a00paTopuix paboT OPHCHTHPOBAHO HA NOANOTOBKY O8YHRIOUBINCA
K OCBOCHHIO NPOMECCHOHATBHEIX MOIYNCH MPOIrPaMMbl OINOTOBKH CHCUHATHCTOS CPEIHErD 38EHa N0
cnemmamsroert 13,0211 Texumseckas  akcuiyaranitt W o0CAY#HBAHAE  MICKTPHYCCKOIO M
MERTPOMEXAHIYECKOr0 0B0PYA0BAHMS B ORIAICHHIO NPO(YCCCHONMTLHBIMIT KOMICTCHIMAMH,



COJEP)KAHUE
1 TIOACHUTEJIBHAA 3AIIMCKA
2 TIEPEYEHB [TPAKTUYECKUX/JIABOPATOPHBIX 3AHATHIA

3 METOANYECKUE YKA3AHUA
[Tpaktuyeckas padora 1
[IpakTrueckas padota 2
[IpakTnueckas padora 3
[TpakTuyeckas pabora 4
JlaGopaTtopHas pabora 1
JlaGopaTtopHnast pabota 2
[IpakTuueckas padora 5

11
14
20
23
25
28



1 HOACHUTEJIBHAS 3AIIMCKA

BaxHyl0o 4acThb TEOpEeTHYECKOM ¥  NPOPECCHOHATBHONW  MPAKTHUYECKOH  IMOJTOTOBKH
00y4aroIuXCcsl COCTABIISIOT IPAKTUYECKHE U JTAOOPAaTOPHBIE 3aHSITHS.

CocrtaB U colepaHue MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUN HANpaBJICHBI HA PEaTU3alHIo
denepanbHOr0 TrocylapcTBEHHOIO 00pa30BaTEeNBbHOIO CTAaHJApTa CpEeiHEero MnpodeccHoHaIbHOrO
o0OpazoBaHusl.

Benymelh numpakTHueckoW —LENbH0  MPAKTUYECKUX 3aHATUH  sBiseTcss  (OpMHUpPOBaHME
NpOoQECCUOHATIBHBIX IMPAKTUUECKUX YMEHMH (YMEHUH BBINOJHATH ONpEICICHHbIE JEHCTBUS,
orepanny, HEoOXOAWMBIE B MOCIEAYIOIEM B NPOPECCHOHATBHON MESITEIBbHOCTH) WM y4eOHBIX
NPaKTUYECKUX yMEHUHl (YMEeHMH pemaTh 3afaud [0 MaTeMaTuke, (Gpu3MKe, XUMUHM, UH)OpMATUKE U
Ip.), HEOOXOAUMBIX B MOCIEAYIONIEH Y4eOHOM NeATeThbHOCTH.

Benymelh nuaakTuyeckod Lenbl0 J1a0OpPAaTOPHBIX 3aHATHM SBISIETCS HKCIEPUMEHTAIBHOE
HOJTBEPKJIEHUE U NTPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX T0JI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B coorBerctBUM ¢ pabouedt mporpamMmoil  y4yeOHOM  IUCHMILIUHBI  «MeTpoJorus,
CTaHJApTH3alMsl ¥  CepTHQHKANMA» TNPEAYCMOTPEHO TPOBEACHHE MPAKTHYECKUX  W/WIN
71a00paTOPHBIX 3aHATHH.

B pesynbrare ux BBITOTHEHHUS, 00YYAIONIUICS JOKEH:

ymembo:

— V1. ucrionb30BaTh B MpOheCCHOHATBHON AEATEIBHOCTH JOKYMEHTAIIUIO CUCTEM KauecTBa;

— VY2, oopMasATh TEXHOJOTMYECKYI0 M TEXHUYECKYH JOKYMEHTAlMI0 B COOTBETCTBUHU C
NeCTBYIOIIEH HOPMATHUBHOW 0a30ii;

— VY3. npuBOAUTH HECUCTEMHbIE BEIMYMHBI U3MEPEHUNH B COOTBETCTBUE C JEHCTBYIOIIMMHU
CTaHJapTaMM U MEXIyHapoaHOH cucteMoil enunul CU;

— V4. npumeHATh TpeOOBAaHUS HOPMATHBHBIX JIOKYMEHTOB K OCHOBHBIM BHJIaM HPOAYKIUH
(yciiyr) u mpoIIeccoB;

ConepxaHue NPaKTUYECKUX U J1a0OpaTOpPHBIX 3aHSITUH OPUEHTHPOBAHO HA  IOJTOTOBKY
0o0yYaroImuxcsi K OCBOGHUIO IPO(ECCHOHATPHOTO MOIYJSl MPOrpaMMbl TOATOTOBKH CHELMANCTOB
CpEIIHETO 3BEHa M0 CHEeHUATIbHOCTH U OBJIAZICHUIO BPOpeccuonanbHbIMU KOMREMEHUUAMU:

IIK 1.1. BemonsaATe HaNIAAKY, pEryJaupOBKY U MPOBEPKY AIEKTPHUECKOTO U NIEKTPOMEXAHUYECKOIO
000pyI0BaHHUSI.

1K 1.2. Opranu3oBbIBaTh ¥ BBIIOJHATh TEXHUYECKOE OOCTYKMBAaHUE U PEMOHT JIEKTPUYECKOTO U
NEKTPOMEXAHMYECKOTO 000PY/I0BaHUS.

1K 1.3. OcymiecTBasTh TMarHOCTUKY U TEXHUYECKHI KOHTPOJIb IPU IKCILTyaTalluH AIEKTPUYECKOrO

U 2JIEKTPOMEXAHNUECKOTO 000PYI0BAHUS.
IIK 1.4. CocTaBnsiTh OTYETHYIO JOKYMEHTALMIO 10 TEXHUYECKOMY OOCIYXUBAHUIO U PEMOHTY
EKTPUUECKOTO U AIIEKTPOMEXAHUYIECKOTO 000Dy I0BaHUSI.
[1IK 2.1. OpraHu3oBbIBaTh W BBINOJHATH PaOOThl MO SKCIUIyaTalld, OOCTY)KUBAaHUIO U
PEMOHTY OBITOBOM TEXHUKH.
[IK 2.2. OcymecTBisTh JUAarHOCTUKY M KOHTPOJb TEXHMYECKOTO COCTOSIHUS OBITOBOM
TEXHUKU.
A Taxoke GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.
OK 01 BseiGupatb crnocoObl pemieHus 3a1ad Npo(hecCUOHAIBHON AESTENIbHOCTH MPUMEHUTENBHO K
Pa3IUYHBIM KOHTEKCTaM.
OK 02 OcymiecTBisTh MNOUCK, aHAJIW3 M MHTEPIpETAlUi0 HHPOpPMALUU, HEOOXOTUMON s
BBITIOJTHEHUS 33/1a4 NPOodEeCCHOHATBHON AeSITENbHOCTH.
OK 03 IlnanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPOPECCHOHAIBHOE U JINYHOCTHOE PA3BUTHE.



OK 04 PaGotarh B KOJJIEKTHBE M KOMaHIEe, 3((PEKTHBHO B3aMMOJEHCTBOBATH C KOJUICTaMH,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 05 OcymiecTBiaTh YCTHYIO W THUCBMEHHYIO KOMMYHHMKAIIMIO Ha TOCYAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 09 Hcnonp3oBaTh HH()OPMAITMOHHBIE TEXHOJIOTHH B PO(HECCHOHATBLHOMN NEITEIbHOCTH.

OK 10 ITomnb3oBaThcsi MPO(ECCHOHATBHON TOKyMEHTAlMeHl Ha rocylapCTBEHHOM M MHOCTPAaHHOM
SI3BIKAX.

Brimonnenne o0ydJarouuxcsi MpakTHYECKuX padoT mo y4deOHOW aucuuruinHe «MeTrposorus,
CTaHAapTH3aIus U cepTUUKALIKS» HAIPABICHO Ha!

- o0oOmieHue, cHCTEMaTU3allUl0, YrIyOJeHHe, 3aKpeIruieHHe, pa3BUTHE U JACTAIM3ALHUI0
[IOJIyYEHHBIX TEOPETUUECKUX 3HAHUM 110 KOHKPETHBIM TeMaM y4yeOHON AUCLUIIINHBL;

- (opmupoBaHUE YMEHUN TPUMEHSTH MMOJIyYCHHbIE 3HAHUS Ha MPAKTHKE, peaIn3aliio eIMHCTBA
MHTEJUIEKTYAJIbHOM U IIPAKTUYECKOH JEATENbHOCTH;

- (popmupoBaHue U pa3BUTHE YMEHHIl: HaOII0AaTh, CPAaBHUBAThH, COMOCTABIIATh, AHAIU3UPOBATD,
JieTaTh BBIBOABI U 00OOIIEHUS, CAMOCTOSTEIbHO BECTH HCCIICAOBAHMSA, MOJIB30BATHCS PATHYHBIMU
prueMaMu U3MepeHuit, opopMIIATh pe3yIbTaThl B BUAE TaOJIHUIl, CXeM, TpaUKOB;

- mpuoOpeTeHre HaBBIKOB pabOThI ¢ pa3IMYHBIMH MPUOOpPaMH, armapaTrypod, YCTaHOBKAMHU H
JIPYTMMH TEXHUUYECKUMHU CPECTBAMU JJISl IPOBEICHHS OIBITOB;

- Ppa3BUTHE UHTEIUICKTYyaJbHBIX YMEHMH Yy OyAylUMX CHELHMATUCTOB: aHAJIUTUYECKHX,
MPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPa0OTKY IPY PEIICHUH ITOCTABICHHBIX 3a/1a4 MPO(ecCHOHAIBHO 3HAYNMBIX Ka4eCTB, TAKHX
KaK CaMOCTOSATEIbHOCTh, OTBETCTBEHHOCTh, TOUHOCTb, TBOpYECKAsI HHUIIMATHUBA.

[IpakTryeckre 3aHITHsSI TPOBOAATCS IIOCNIE COOTBETCTBYIOUIEH TEMbI, KOTOpas oOecreuuBaeT
HAJIM4YKe 3HAaHUN, HEOOXOIUMBIX JUIS €€ BBIIOJTHEHHUSI.



2METOAUYECKHUE YKA3AHUSA

Pa3nesbl/Tembl Tembl KoimuecTBo TpebdoBanus
NMPaKTHYECKUX/J1a00PaTOPHBIX 4yacoB orocC C1io
3aHATHH (ymeTn)
Pa3zgen 1. OcHOBBI cTaHAAPTH3 ALK 4
Tema 1.2. [IpakTrueckoe 3anstue Ne 1. 4 V2,4, V01.1,
Opranuzanust AHanu3 CTpyKTypbl U V01.4,VY01.11,
padot no COZEPIKAHUS HOPMATUBHBIX v02.1,¥02.4,
cranaapTusanum | 1okymeHToB Ha npumepe I'OCT ¥02.7, ¥03.1,
B PO 2.767-89 O6o3HaueHus Y04.2,¥05.3,
yCJIOBHBIE TpaduuecKkue B ¥09.1, ¥09.2,
AJIEKTPUYECKUX cxeMax. Pere v10.7
3aIUTHI
Pa3zpen 2. CymiHOCTH METPOJIOTHH 6
Tema 2.3. [TpakTudeckoe 3ansTue Ne 2 2 V3,VY4,V01.1,
CpeacrBa Br16op cpencts usmepenus u Y01.4,V01.11,
H3MEpPEeHUii M UX | KOHTPOJIS v02.1, Y024,
xapakTepucTuku | [Ipaktudaeckoe 3austue Ne 3. 2 v02.7, Y03.1,
Ornpezenenne NorpeHoCcT! Y04.2,V05.3,
MoKa3aHus mpudopa B ¥09.1, ¥09.2,
3aBHCHMOCTH OT KJjlacca v10.7
TOYHOCTH
[IpakTrueckoe 3ansTue Ne 4, 2
Ornpezenienre COOTHOIICHUS
€IMHUIl U3MEPEHUS Pa3TUIHbBIX
CUCTEM
JlaGopartopHas pabota Ne 1. 2
N3Mepenne napaMeTpoB JeTaen
C TIOMOIIIbI0 MUKPOMETPOB
JIaGopartopHas pabota Ne 2. 4
N3Mepenne napaMeTpoB JeTaen
C TIOMOIIIBIO
IITAHTEHUHCTPYMEHTOB
Pa3nen 3. OcHOBBI MeHEIKMEHTA CUCTEMBI 2
KayecTBa
Tema 3.1. [TpakTuaeckoe 3anstue Ne 5. 2 V1,VY01.1,Y01.4,
OcHoOBHBIE N3yuenue n aHann3 JOKyMEHTOB V01.11, ¥02.1,
MOHATHE U CHUCTEMBI MEHEIDKMEHTA v02.4,Y02.7,
ompejeleHus B | Ka4eCcTBa V03.1, Y¥09.1,
obJsiacTu ¥09.2
KayecTBa
NPOAYKIIHH
NTOI'O 12




Tema 1.2. Opranuszaunus padort no cranaapruszauuu B P@

IIpakTuyeckasi padora Ne 1
AHAJIN3 CTPYKTYPBI M COAEPKAHUA HOPMATHBHBIX T0KyMeHTOB Ha npumepe 'OCT 2.767-
89 O003HaueHust ycji0BHbIe rpaduuecKue B dJIeKTpUIecKnX cxemax. Pejie 3ammThbl

Heab: 1) 03HAKOMHUTBCS CO CTPYKTYPOH HAIMOHAIBHBIX CTAaHAAPTOB HA MPOAYKIIHIO,
YCIIYTH, IIPOLECCHI, METOJIbI KOHTPOJISI U CTaHIaPTOB OPraHU3aLIUY;
2) IPUBUTh YMEHHSI W HAaBBIKM CaMOCTOSTCIBHONH pabOThl C y4EOHHKOM H
JIOTTOJTHUTEIILHOM JIUTEPATYPOU.

Boinosnus padory, Bel Oyjaere:

ymemy:

— V¥V, ohopMIIATh TEXHOJIOTUYECKYI0 M TEXHHYECKYI JOKYMEHTAllMI0 B COOTBETCTBUHU C
JIENCTBYIOIIEH HOPMATUBHOM 0a30ii;

— V4. npuMeHATh TpeOOBaHHMSI HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJAaM MPOIYKIIHH
(yciiyr) u mpoIIeccoB;

MartepuaabHoe o0ecrieyenme:
NuauBuayanbHbINA pa31aTOYHbIA MAaTEpHAI HA TAHHYIO TEMY.

3aganue:

1 M3y4uTh OCHOBHBIEC BH/IbI HOPMATUBHON JOKYMEHTAIIHH.

2 OTBeTUTh HA BONPOCHL, XapaKTEePH3YIOIIWE HA3HAYCHHE, COJIEP)KaHUE U CTPYKTYpPY
TEXHUUYECKUX PETrJIaMEHTOB, HAIIMOHAIBHBIX CTAHIAPTOB Ha MPOIYKIIUIO, YCIYTH, MPOIECCHI, METOIbI
KOHTPOJIA U CTAaHJAPTOB OpPraHU3aIUH.

3 Chenatb BBIBOJI.

KpaTkue Teopernyeckue CBeieHHUS:

K noxymeHTtamM B 005acTH CTaHJIapTHU3allMM, HCIOJb3YeMbIM Ha TeppuTopuu Poccuiickoit
®denepanyu, OTHOCATCS:

— HallMOHAJIbHbIE CTAHIAPTHI;

— TMpaBWia CTaHAAPTU3ALIMU, HOPMBI U PEKOMEHJAIMH B 00JIaCTH CTaHJapTU3ALINN;

— Kinaccuukanu, OOIIepOCCUNCKHE  KIacCU(PHUKATOPbl ~ TEXHUKO—KOHOMUYECKOW U
CoLMaJIbHON NH(pOpMaLINN;

— CTaHJapThl OpraHu3aLui.

B 3aBucumoctTM 0T 0O0BEKTa W acmekTa CTaHAApTH3allUd, a TaKXkKe COJepKaHus
yCTaHABIMBAaEMbIX TpeOOBaHUN pa3pabaThIBAIOTCS HALMOHAJIBHBIE CTAHIAPTHI CIIEAYIOIIHUX BHJOB
(I'OCT P 1.0-2004 «Crannaptuszanus B Poccuiickoii ®@enepanuu. OCHOBHBIE TIOJIO0KEHUSN):

— CTaHJapThl Ha IPOAYKIIHIO;

— CTaHJapThl Ha Tporecchl (paboThl) MPOU3BOJACTBA, IKCILTyaTallMd, XpPaHEHUs, MEPEBO3KH,
pean3alyy U yTUIM3ALUH IPOIYKIUY;

— CTaHJapThl HA YCIYTH;

— CcTaHJapThl OCHOBOIIOJIAraroye (OpraHu3alMOHHO—METOINYECKHE U OOIIETEXHUYECKUE);

— CTaHJapThl Ha TEPMUHBI U ONIPEIEICHNUS;

— CTaHJapThl Ha METObI KOHTPOJIS (MCIIBITAHUN, U3MEPEHUI, aHAIIN3a).

Cmanoapmel na npoOykyuilo YCTAaHABIWBAIOT I TPYNI OAHOPOJHOW MPOAYKIMHM WM JUIS
KOHKPETHOH MPOAYKIUMH TpeOOBaHMSA M METOJAbl WX KOHTPOJIS MO Oe30MacHOCTH, OCHOBHBIM
NOTPEOUTENHCKUM CBOWCTBaM, a Takke TpeOOBaHUS K YCIOBUSM M IpaBWJIaM AKCIUTyaTalluH,
TPAHCIIOPTUPOBAHMSI, XPAHEHUS, IPUMEHEHUS U YTHIIN3ALNH.

B cranpapTt B 0011eM citydyae BKJIIOYAOT CIEIYIOIINE SJI€MEHTHI:
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1) TuTyBbHBIH JTUCT.

2) Tlpenucnosue. [lpuBomsaT cBemeHWss 00 opraHu3anuyd padOT O CTaHJAPTU3AIUM Ha
COOTBETCTBYIOIIEM YPOBHE U OOIIME CBEICHHSI O JaHHOM CTaHAApTe.

3) Coneprxanue.

4) BBenenue. DieMEHT NPUBOJAT, €CIU CYLIECTBYET HEOOXOAMMOCTb OOOCHOBAaHUS IMPUYUH
pa3paboTKu cTaHIapTa, YKa3aHWs MeECTa CTaHIapTa B KOMIUIEKCE CTaHIApTOB WM COOOIIEHUs 00
UCIIOJIb30BaHUU MHBIX ()OPM €ro B3aUMOCBS3U C APYTUMHU CTaHAApTaMH, a TAKXKE MPUBEACHUS APYron
uHpOpMaLnK, 00JIerYaronIeii MoIb30BaTeNsIM IPUMEHEHUE JaHHOTO CTaHAapTa.

5) HaumenoBanwe.

6) O6sacTh NPUMEHEHUs. YKa3bIBalOT HA3HAYEHHE CTaHAApTa M 00JIaCTh €ro paclpoCTpaHEHUs
(0OBEKT CTaHAAPTH3AIINN), & TIPH HEOOXOJUMOCTH KOHKPETU3UPYIOT 00J1aCTh MPUMEHEHHS CTaH1apTa.

7) HopmaTuBHBIE CCBUIKH. DJIEMEHT NPHUBOJAT, €CJIM B TEKCTE CTaHAAPTA JaHbl HOPMATHUBHBIE
CCBUIKH Ha Jpyrue cranaaptsl PO.

8) TepMuHBI U OTIpEICTICHUS.

9) O603HaueHNS U COKpAILECHUS.

10) OcHOBHBIC HOPMATHBHBIC TTOJIOKEHUS:

— Kiaccudukanmsa. Yka3plBalOT — aCCOPTHMEHT KOHKPETHBIX  IHUIIEBBIX  IPOJYKTOB,
BBIITYCKA€MbIX I10 JAHHOMY CTaHJapTy.

— Texuuueckue TpeboBanus. JloJDKHBI OBITh TNPUBEACHBI TPEeOOBAHUSA, OMPEACIAIONINE
[OKa3aTeau KayecTBa U 0€30MacCHOCTH KaXJ10r0 KOHKPETHOTO
IPOJIYKTA.

— TpeOoBaHus K CBIpbIO U MaTepuanaM. YKa3blBalOT ChIphe U MaTepHalibl, UCIOIb3yeMble IS
BbIPA0OTKH MPOTYKIUH.

— MapxkupoBka. Y cTaHaBIMBaOT TPeOOBAHUS K MAPKUPOBKE POJLYKTOB.

— VYmakoBka. YCTaHaBIMBAIOT TpeOOBaHMWS K YIMAKOBOYHBIM MaTepualiaM M CIIOCO0y
YIaKOBbIBaHUS, OOECIEUMBAIOIIUNE COXPAHHOCTh KadecTBa M 0€30MacCHOCTh MPOAYKTOB HpHU
TPaHCHOPTHPOBAHUY, XPAaHEHUU U PEaTU3aIIH.

— IlpaBuna npuemku. YcCTaHaBIMBAIOT MOPSAOK U MEPUOAMYHOCTb KOHTPOJS MPOJIYKTOB Ha
COOTBETCTBUE TPEOOBAaHUSAM K UX Ka4eCTBY M O€30MaCHOCTH, YIIAKOBKE M MAapKHUPOBKE, YKa3aHHBIM B
CTaHJapTe.

— Metoapl KOHTpOJNS. YCTaHaBIMBAalOT METOJBI, KOTOpBIE JOJDKHBI  00ECIleunBaTh
BCECTOPOHHIOIO M 0OBEKTUBHYIO ITPOBEPKY MPOJYKTOB HAa COOTBETCTBUE TPEOOBAHUSAM K UX KAa4eCTBY,
0€30IaCHOCTH, yIAaKOBKE M MAPKHUPOBKE, YCTAHOBIEHHBIM CTaHAAPTOM.

— IlpaBuna TpaHCHOPTUPOBAaHUS W XpaHEHHs. YCTAaHABIMBAIOT TpeOOBaHUSA K 0OECHEUEHUIO
COXPaHSEMOCTH MPOAYKTOB IPH TPAHCIIOPTHPOBAHUH U XPAHEHUH.

11) IMpunoxenus. [IpuBoasaT rpadudeckuit Mmarepuan 6oibmoro oobemMa u Gpopmara, TabIUIIBI
Ooporo (hopmaTa, METOBI PACUETOB, ONMCAHMS ANMAPATYPhl U MPUOOPOB, OTIMCAHUS AITOPUTMOB U
nporpaMm 3ajaad, pemraeMeix Ha 9BM u 1.71. 1o craTycy npuioxeHuss MOTyT ObITh 00s3aTeIbHBIMH,
PEKOMEHIYEMBIMH HJTH CITPABOYHBIMH.

12) bubnuorpadus. BkiarodaroT nepedeHb CCbUTOUHBIX JOKYMEHTOB.

13) bubnuorpaduueckue nanHbie. VX mpuBOJAT Ha MMOCIIEIHEN cTpaHUIle CTaHAApTA.

Cmanoapmel na npoyeccvl u pabomsl yCTAaHABIUBAIOT OCHOBHbIE TpeOOBAaHUS K OpraHU3aluu
NPOM3BOJICTBA W 00OpOTa TMPOAYKIHMH Ha pPBIHKE, K MeTojmaMm (cmocobam, mpHeMaMm, peXHuMam,
HOpMaM) BBITIOJHEHHUSI PA3IMYHOrO poja paboT, a TakkKe METOAbl KOHTPOJIS 3TUX TpeOOBaHUM B
TEXHOJIOTHYECKUX TMpoleccaX pa3pabOTKH, W3TOTOBIEHHS, XPAaHEHUS, TpPaHCIOPTUPOBAHMUS,
9KCIUTyaTalli, PEMOHTA U YTHIIN3AI[H TPOLYKIIUH.

B cTangaprax Ha TEXHOJIOTHYECKHE TPOIIECCH yCTAaHABINBAIOT:

1) O6ume TpeGoBaHMs K X IPOBEICHUIO.

2) TepMHHBI U OTIPE/ICIICHHSI.

3) Knaccuguxkarnmto.



4) TpeboBanus kK 000PYIOBAHHIO, TPUCIIOCOOIEHUAM, HHCTPYMEHTY U MaTepHajaM,
HCIIOJIb3YEMBIM B TEXHOJIOTHYECKOM ITPOILIECCE.

5) IMocnenoBaTeIbHOCTh BBHITIOIHEHHS OTICIbHBIX TEXHOJOTHYECKUX OIEepalnii ¢ IPUBEICHHEM
pu HEOOXOIMMOCTH MTPUHIIUITAATHFHONU TEXHOJIOTUYECKON CXEMBI.

6) CriocoObl U IPUEMBI BBITIOJIHEHUS OTJIEIbHBIX PA0OT B TEXHOJIOTHYECKUX MPOIECcCaXx.

7) TpeGoBaHUS K TEXHOJIOTUYSCKUM PEKUMaM U JIPYTHe HOPMBI BBIITOJIHEHUS PA3TUYHOTO POJa
paboT B TEXHOJIOTUYECKUX ITpoLIeccax.

8) MeTronbl KOHTPOJISL KayecTBa.

9) TpeboBanus 6€30MaCHOCTH M OXPaHbl OKPYXKAIOIIEH Cpeibl:

[Tpu ycranoBieHuu TpeOOBaHUI 6€30M1aCHOCTH YKA3bIBAIOT:

—  XapaKTepUCTHUKHM OMACHBIX W  BPEOHBIX  BO3JACHCTBYIOMUX  (AKTOPOB  JTAHHOTO
TEXHOJOTMYECKOIro Ipoliecca WIM €ro OTICNbHBIX onepauuid (BKJIOYas AOMYCTUMbIC 3HAYCHHS
YPOBHEM KaxJ0ro U3 BO3JEHCTBUI);

— TpeOOBaHUS MO CHIDKEHUIO M JIOKAJTU3allUU OMACHBIX M BPEIHBIX BO3JECHCTBYIOMIUX (PaKTOPOB
TEXHOJIOTMYECKOTO MPOIECcCa;

— TpeOOBaHUS K NPUMEHEHUIO CPEACTB HHAWBUIYaTbHOW M KOJUIEKTUBHOM 3alllUTHI IPU
MPOBEJICHUH TEXHOJIOTHYECKOTO Ipoliecca (OTAETbHBIX orepaluil);

— TpeboBaHUS K COOJIIOICHUIO CAHUTAPHO-TUTUEHUYECKUX TTPABUIL;

— TpeOOBaHMSI K HATMIHIO CPEJICTB MOKAPOTYIICHHS, TEXHUYECKUX CPEJICTB MTPOTHUBOIIOKAPHON
3aIUTHI, TOKAPHON TEXHUKH;

— TpeOOBaHHUS K MPOU3BOICTBEHHOMY TIEPCOHAITY;

— TpeboBaHUs K YCTPOMCTBY aBapUMHON CHUTHAIM3AINH, TPUMEHEHUIO 3HAKOB 0€30MacHOCTH U
CUTHAJIbHBIX I[BETOB.

[Ipu ycraHoBieHHH TpeOOBAaHUN OXpaHbl OKPYXKAIOUIEH cpeabl MPUBOAAT TpeOOBaHUSA K
MPEIOTBPALICHUIO UM YMEHBIICHUIO BPEAHBIX BO3AEHCTBUI HA OKPYKAIOIIYIO CPELY.

Cmanoapmel Ha yciyeu YCTAaHABIMBAIOT TPeOOBaHWS M METOAbI UX KOHTPOJS IJs TPYII
OJTHOPOJHBIX YCIYT WM JJIs KOHKPETHOH YCIYIM B YacTH COCTaBa, COJCpKaHUS U (HOPMBI
JNESATENIbHOCTH MO OKAa3aHWI0 TIOMOIIM, TPUHECEHHS I0JIb3bl MOTPEOUTENI0 YCIYyTd, a Takke
TpeboBaHMs K (PaKTOpaM, OKa3bIBAIOIIUM CYIIIECTBEHHOE BIUSHUE HA KAYECTBO YCIYTH.

Ha ycnyru pa3pabaTbIBatoT CleIyroIue CTaHAapThI:

— OCHOBOIIOJIATAIOIINE CTAHIaPThI HA YCIIYTH;

— CTaHJIapThl HA HOMEHKJIATYpYy MoKa3aTelel KayecTBa U 0€30MacHOCTH
yCIyr;

— CTaHJapTHI O0IIUX TPeOOBaAHMIA;

— CTaHJApTHI OOIIUX TEXHUYECKHUX YCIIOBUIA,

— CTaHJIapThl, YCTAHABIMBAIOIINE TPEOOBAHMS K OOCITYKUBAIOIIEMY TIEPCOHATY;

— CTaHJIapThl HA METO/Ibl KOHTPOJIs (OLIEHKH) KayecTBa U OE30MaCHOCTH
YCIIYT.

[Ipu ycraHOBIEHWM B CTaHAApTE I TPYHIBl OJHOPOAHBIX YCIYr B HEro, Kak IMPaBHIIO,
BKIIIOUAIOT TE JK€ pa3felibl, KOTOpble BKIIOYAIOT B AHANOTHYHBIE CTAHIAPTHI Ha MPOJIYKIHUIO, 32
HCKITIOUEHHEM pa3ienioB: « TpaHCIOPTUPOBAHKE U XpaHEHUE» U «Y Ka3aHUs MO SKCIUTyaTalluny.

Ocnogononazaowue cmanoapmsl YCTaHABIMBAIOT OOIKME OPTaHU3AIMOHHO—METOAHYECKUE
MOJIOKEHHUS U1l OMpPENeNIeHHON O00JacTH JeATEIBbHOCTH, a TaK)Ke OOIIEeTeXHWYECKHUe TpeOOBaHUS
(HOpMBI U TIpaBUiIa), OOECIIEUNBAIOIINE B3aUMOTIOHUMAHUE, COBMECTUMOCTh U B3aUMO3aMEHSIEMOCTb;
TEXHUYECKOE €IMHCTBO M B3aMMOCBS3b PA3IMYHBIX 00JlacTEeH HAyKH, TEXHUKH W TPOU3BOJICTBA B
mpoleccax CO3MaHHST W HMCIOJIB30BAHUS MPOAYKIUHU; OXPaHY OKpYKaromed cpeapl; 0e30MacHOCTb
37I0POBBSl JIFOACH W HMMYIIECTBA M Jpyrue OOIIETEXHUUECKHE TPeOOBaHMS, OOCCIIECUNBAIONINE
WHTEPEChl HAllMOHAILHOW SKOHOMHUKH M 0€30MaCHOCTH.

Cmanoapmer Ha mepmuHbl U OnpeoeNenus YCTaHABIUBAIOT HAaUMEHOBAaHUE M COJIep)KaHUe
MOHSITHUIA, UCTIONB3YEMbBIX B CTAHJAPTU3AIMU U CMEKHBIX BUJIAX JEATEIbHOCTH.

Jlst ctanmapTa Ha TEPMHUHBI U OTIPEICTICHUST YCTAHOBJICHA CIEAYIOIIasi CTPYKTypa:
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1) HaumenoBanue cranmapra;

2) BBoHas 4acTh;

3) OcHoBHasg 4YacTh. B OCHOBHOI YacTW cCTaHAapTa MOTYT OBITh BBIJICICHBI DPA3ICIbl H
noapasnensl. Kak mpaBuio, OCHOBHAs 4acTh CTaHAApTa HAa TEPMUHBI U ONPEACICHUS UMEET pa3fel
«O0mue nousaTusy. Jlanee paszensl pacrnonarailoT B COOTBETCTBUM C CUCTEMOU MOHATUHN MO BUAAM,
COCTaBHBIM YaCTsM M 3JIEMEHTaM 00bEKTa CTaHIapTU3AIINN.

4) AndaButHbIii(ble) yKa3zaTenb(M) TEPMHUHOB, WHOS3BIYHBIX OSKBHUBAJECHTOB TEPMHHOB,
OYKBEHHBIX 0003HAUCHUI;

5) Ipunoxenue(s);

6) bubnuorpadus. BkitoualoT nepedeHb CCbUIOUHBIX TOKYMEHTOB.

Cmanoapmel Ha Mmemoobl KOHMPOSA, UCNbIMAHUL, USMEpeHUll U aHAIU3a YCTaHABIHUBAIOT
TpeOOBaHUSI K HCIIOJIIb3yeMOMY OOOpYIOBAaHUIO, YCIOBUSM M MpOLEIypaM OCYIIECTBICHUS BCEX
orepanuii, 00paboTKe U MPEeACTABICHUIO IOTYYSHHBIX PE3yabTaTOB, KBATM(UKAIIUH ITEPCOHATIA.

Jis Kaxaoro Meroaa B 3aBUCUMOCTU OT CHeHU(UKH €ro MPOBEICHHUS H3JIaraloT CYIIHOCTHb
METO/a, MPUBOJAT 001ue TpeOoBaHus U TpeOoBaHUs OE30MACHOCTH, a 3aT€M YCTaHABJIHBAIOT:

— TpeOOBaHUS K YCIOBUSAM, IpPH KOTOPBIX MPOBOIAT KOHTPOJIb (MCIBITAHUS, HU3MEpPEHUS,
aHaln3);

— TpeOoBaHMs K CpEJCTBAM KOHTpOJIsA (M3MEpeHHil), anmmapaType, MarepuaiaM, peakTHUBaM U
pacTBopam, a Tak)Ke BCIIOMOTAaTeIIbHBIM YCTPOMCTBAM;

— TOPSAOK MOATOTOBKH K MPOBEICHUIO KOHTPOJIS;

— TIOPSZIOK MPOBEICHUS KOHTPOJIS,

— IpaBuiia 00pabOTKHU Pe3ysIbTaTOB KOHTPOJIS;

— mpaBuiia 0hOPMIICHHUS Pe3yJIbTATOB KOHTPOJIS,

— TOYHOCTb JAHHOT'O METOJIa KOHTPOJIS.

Cmanoapmet opeanuzayuti (CTO), B TOM YHUCJI€ KOMMEPUYECKHX, OOIIECTBEHHBIX, HAYYHBIX,
CaMOpPETYIHUPYEMbIX OpraHu3anuid, OOBEAMHEHUN IOPUAMYECKUX JIMIl MOTYT pa3pabaThIBaThCs H
YTBEPKAATHCS UMHU CaMOCTOSITEIIBHO, UCXOJISl U3 HEOOXOAMMOCTH MTPUMEHECHHUS 3TUX CTaHIAPTOB, JJIS
COBEpIICHCTBOBAHUSA MPOM3BOACTBA M OOECIeueHUs KauyecTBa MPOAYKIMHU, BBIOIHEHUS padoT,
OKa3aHWs YCIYT, a TaKXKe JJs PaclpOCTPAaHEHHWsS W HCIOJIH30BAHUS TOJNYYEHHBIX B Pa3IMYHBIX
00JIaCTSAX 3HAHWU pPe3yJIbTaTOB HMCCIICAOBaHUMN (MCTBITaHuit) u3MepeHuit u paspaborok. B CTO He
JOJDKHBI  yCTAHABIMBATHCS TPEOOBAHMS, IMApaMeTPhl, XapaKTePUCTHKU U JPYrHue I0Ka3aTely,
MIPOTUBOpEYAIIE HAITMOHATHHBIM CTaHIapPTaM.

B CTO B 06miem ciydae BKITIOYAIOT CIASAYIOIINUE SJIEMEHTHI:

1) TuTynbHBII JUCT.

2) penucnosue.

3) Coxeprxanue.

4) Benenue.

5) HaumenoBanwue.

6) O6nacTh NIPUMEHEHUS.

7) HopMaTHBHBIC CCBHUIKH.

8) TepMuUHBI U OIIPEICTICHHSI.

9) O603HaueHHS M COKPAIICHUSI.

10) OcHOBHBIE HOPMATHUBHBIE TIOJIOKEHU:

— TeXHUYECKUE TPeOOBaHUS;

— TpeOOBaHHUS K CHIPbIO;

— yImakoBKa

— TIpaBWJIa TIPUEMKH;

— METOJIbl aHAJIH3A,;

— TPaHCIIOPTHUPOBAHUE U XPAHCHHE.

11) IpunoxeHus.

12) Bubnmorpadus.
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13) bubnuorpaduueckre TaHHbIC.

IMopsinok BHINOJIHEHHUS PadOTHI:

1. 3aKOHCIIEKTUPOBATHh TEOPETUUECKUE OCHOBBI.

2. O3HaKOMHUTCS C COACPKAHUEM MPEIIOKEHHOTO HOPMATUBHOTO JIOKYMEHTA.

3. [Ipoananu3upoBaTh cofepx aHue U CTPYKTYPY NMPEAJI0KEHHOTO HOPMATUBHOTO JOKYMEHTA.

4. Cpenarb BbIBOJ, YKa3aB BMJ, JaTy BBEACHMS B JCHCTBUE, HA3HAUYEHUE U CTPYKTYpPY
HOPMATHUBHOTO JIOKYMEHTA.

Xoxa padoTbI:

1. 3aKOHCIEKTUPOBATH TEOPETHUUECKHE OCHOBBI.

2. OpranuzoBaTh paboune rpymibl YUCIEHHOCTHIO He 0osee 4 4eIoBeK.

3. O3HaKOMUTCA € COAECPHKAHUEM ITPEAIOKEHHOTO HOPMATUBHOTO JIOKYMEHTA.

4. Ilpoananu3upoBaTh COAECpPKAHUE U CTPYKTYPY NPEIJIOKEHHOIO HOPMATUBHOI'O JIOKYMEHTA,
yKa3aB BU/Jl, 1aTy BBEJCHUS B JACICTBUE, HA3HAUECHUE U CTPYKTYPY HOPMATUBHOI'O JOKYMEHTA.

5. JlaTh onpeneneHus CIeayoIUM ITOHATUAM:
HallMOHAJIbHBIN CTaHAAPT;

— CTaHJapThl Ha IPOAYKIIHIO;

— CTaHIapThl Ha Tporecchl (paboThl) MPOM3BOJCTBA, KCILTyaTallMH, XPaHEHHs, TEPEBO3KH,
peau3aluy U yTUIn3aluu IpoayKLINH;

— CTaHJApThl HA YCIYTH;

— CTaHAApThl HA TEPMUHBI U ONPECICHUS;

— CTaHJapThl HA METOJbI KOHTPOJIS (UCIIBITAHUN, U3MEPEHUN, aHAIIN34);

— CTaHAapThl OPraHU3aLHM.

6. Cnenatp BbIBOJI, yKa3aB BCe MPOaHAIM3UPOBAHHBIC JAHHBIE B CIEAYIOLEM BUJE:

Bun nokymenra — ...

Ha3nauenune noxkymeHra — ...

JlaTa BBeIeHUS B ACHCTBHUE — ...

CTpyKTypHbIE 3JIEMEHTHI U UX Ha3HAYECHHUE: ...

®opma npeacraBiaeHus pe3yabTara:
OTuer o npojenaHHoi padboTe

Kpurepun onenkn:

«OTJIIMYHO» - OOydYarouuiicsi MpaBWJIBHO OTBETWUJI Ha TeopeThueckue Bompochl. llokaszan
OTJINYHBIEC 3HAHUA B paMKax yueOHoro Marepuana. OTBETHII Ha BCE IOMOJIHUTEIBHBIE BOMPOCHI;

«XOpOLIOo»- OO0y4YaroUuiicss ¢ HEeOONbIIUMU HETOYHOCTSAMU OTBETHJI Ha TEOpPETHYECKHE
BOMpochl. OTBETHII Ha OOBIIMHCTBO IOMOJHUTEIHHBIX BOITPOCOB.

«YyIOBIETBOPUTENBHO» - OOYyYaroIIMiics TOKa3and yIOBJIETBOPUTENbHBIE 3HAHUS B paMKax
yaeOHoro Marepuania. J[omycTust MHOTO HETOYHOCTEH TTPH OTBETE HA JOTIOTHUTEIBHBIE BOIIPOCHI;

«HEYIOBIETBOPUTENIHLHO» -00yUaIOIIUIACS TIPU OTBETE HA TEOPETUUYECKUE BOTIPOCHI
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Tema 2.3. CpeacrBa u3MepeHH U UX XapaAKTEePUCTHKHU

IIpakTuyeckasi padora Ne 2
Bb160op cpeacTB u3MepeHusi H KOHTPOJIs

Heab padorei: 1) ocBOMTH METOIMKY OAOOpA CPEACTB M3MEPEHUI U KOHTPOJIS;
2) IPUBUTh YMEHHS M HABBIKA CaMOCTOSTEIbHOW pabOTHl ¢ YYEOHUKOM U
JIOTIOJIHUTEIILHOM JINTEpaTypOi.

Boinosnus padory, Bel Oyaere:

ymemn.

— VY3 OpUBOAUTH HECUCTEMHBIE BEIUYMHBI U3MEPEHUN B COOTBETCTBUE C JEHCTBYIOILUMHU
CTaHJapTaMH U MEXIyHapoHOM cuctemoit enunui CU;

— VY, npuMeHATh TpeOOBaHMS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHUAAM MPOIYKIIHH
(ycayr) ¥ mpoI1eccoB;

MartepuaabHoe o0ecrieyenue:
NuauBuayanbHbIM pa31aTOYHbIA MAaTEpHAI HA TAHHYIO TEMY.

3amanmue:
1 TlomoOparh CpPeACTBO U3MEPEHHS U KOHTPOJIS.
2 CpenaTh BBIBOJIL.

Kpartkue reopernyeckue cBeIeHUs:

[TpenBapuTensHO onpeAenstoTcss HauOoblllee U HaUMEHbIIEe MpeesIbHOe 3HauUeHHe, JOIYCK,
OCHOBHasi a0COJIIOTHAsI TOTPEIIHOCTb, HUKHUM U BEpXHUH Npeaen padoyeil yacTu HIKaibl, OCHOBHAs
OTHOCUTEIIbHAS U IIPUBEJEHHAs MIOIPEIIHOCTU CPEACTBA U3MEPEHUS.

Jlomyck M3MepeHusl apaMeTpa onpeaessiercs mo popmyie:

H:Hmax_ﬂmin

rie [l max— HanOoIbIIIee MpeIeTbHOE 3HAUCHUE;
I min— HauMeHblIIIee MpeAeTbHOE 3HAUCHHE.
OcHoBHast a0COJTIOTHAS TIOTPEITHOCTD OMPEISIISICTCS, UCXOJISI U3 YCIIOBUS:

4<0,33]7,

rae 4 — ocHOBHasi abCOJIIOTHAS! TOTPEIIHOCTb;
/[ — nomyck u3MepeHus: napameTpa COrjlaCHO HOPMAaTUBHBIM JIOKYMEHTaM.
OcHOBHasE OTHOCHUTENIbHAs TOTPEIIHOCTh CPEACTB U3MEPEHHUH OIpeAensieTcs, HCXOIsi U3
YCIIOBHSL:

5:

A
0
X
rae X—3HaueHHe IOKa3aHue CpeacTBa U3MCPECHHU.
OcHoBHas MMPUBCACHHAA ITOTPCITHOCTHU OIIPECACIIACTCA 110 (I)OpMyJICZ

A
—2 100%,
" x

N
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rae Xy — HOPMHPYIOIIee 3HauYeHHe, KOTOPOE 3aBUCHT OT TUIA MIKAJIbI H3MEPUTEIBHOTO Mpubopa u
OTIPEICIISETCS TI0 €ro TPaayUpOBKeE:

— €CJIM IIKaJia TIpuOopa OJHOCTOPOHHSS, TO €CTh HW)KHUHN Tpe/ie] U3MEPEHUH paBeH HYITIO, TO
XN OIIpesiessieTcsl paBHBIM BEPXHEMY MPEEy U3MEPEHUI;

— €CJIH IIKaia mpubopa IBYXCTOPOHHSISI, TO HOPMHPYIOIIEE 3HAYCHNUE PaBHO IIMPUHE THara3oHa
U3MEpEeHuit npuodopa.

[To mpuBenEHHOM MOTrPEemHOCTH (IO KIIACCy TOYHOCTH) MPHOOPHI ACTSATCS HA BOCEMb KJIACCOB:
0,05;0,1;0,2; 0,5; 1,0; 1,5; 2,5; 4,0.

Knacc TtouHocTm mpubopa ykasbiBaeTcss Ha Imkaie npuOopa. Ecim Ha mikame Takoro
0003HaueHMsI HET, TO JaHHBIA NPHOOpP BHEKJIACCHBIM, TO €CTh €ro IMPHBEICHHAS IOTPEIIHOCTh
npesbliaet 4%.

Iopsiaok BbINOIHEHUS PA0OTHI:

1. 3aKOHCIIEKTUPOBATHh TEOPETHUESCKHE OCHOBBHI.

2. OnpenenuTs Npeieabl U3MEPEHUS U KJIACC TOYHOCTH CPEJICTB U3MEPEHUI 1 KOHTPOJISL.
3. Caoenathb BBIBO/I.

Xoxa padoTbI:

1. 3aKOHCIIEKTUPOBATH TEOPETUUECKHE OCHOBEI.

2. Onpenenutb Tpenenbl U3MEPEHUs M Kilace TOYHOCTH COTJIACHO BapHaHTY, YKa3aHHOMY B
Tabmie 1:

— BOJIBTMETPA ISl U3MEPEHUS HAMPSDKCHUS MUTaHUS OOPTOBOM CETH CaMOJIETa;

— BUOpOaKcenepoMeTpa il H3MEPESHHSI BHOPOYCKOPEHUS;
— JIaTYMKa JJIs1 U3MEPEHUSI TATH ra30TYPOUHHOTO JBUTATEIIs.

Tabmuma 1 — BapuanTtsl 3a1anuii

Ne 3HaueHue Toka, A 3HaueHue Ne BapunanTa
BapuaHTa HanpsbkeHui, B
1 27+2,7B 50 + 2 m°/c 1,6 £02 xkH
2 30+2,6 B 41 + 4 m°/c 1,2+0,2 kH
3 33+3,5B 50 + 3 M%/c 1,4+0,2 xH
4 26+3,5B 48 £ 2 m°/c 1,1 +0,2 kH
5 21+1,5B 46 + 1 M°/c 1,3+0,2 xH
6 33+24B 51 + 2 mM%/c 2,6+0,2 xkH
7 24+19B 54 + 3 m%/c 3,6 £0,2 kH
8 23+1,5B 29 +2 m%/c 2,1+0,2 xH
9 27+3,5B 31+3 m/c 2,2+0,2 xH
10 45+1,5B 50 + 1 M%/c 23+0,2 kH
11 21+1,6B 49 + 2 M/c 2,9+0,2 kH
12 31+1,2B 47 + 4 M°/c 4.6+0,2 xH
13 28+19B 33+ 1 m/c 2,7+0,2 xkH
14 23+2,7B 34+ 6 m%/c 2,8 +0,2 kH
15 24+26B 28 +2 m%/c 1,5+0,2 xH
16 25+1,7B 24 + 3 m%/c 1,7+0,2 kH
17 21+33B 50 + 4 m%/c 1,9+0,2 kH
18 22+1,8B 35 + 4 m°/c 3,1 £0,2 kH
19 34+2.1B 41 + 3 m°/c 3,2+0,2 kH
20 23+1,6B 47 £ 2 m°/c 3,3+02 kH
21 22+13B 38 + 3 m%/c 2,5+0,2 kH
22 27+3,1B 51 + 4 m%/c 4,6+0,2 xH

13




23 45+ 1,1 B 55+ 2 M%/c 4,1+0,2 kH
24 23+22B 37+3 M/ 42 +0,2 xH
25 27+23B 33+ 4 m/c 43 +0,2 kH
26 23+1,7B 34 +3 m/c 44402 xH
27 29+29B 44 + 4 M°/c 3,8+02kH
28 33+33B 44 + 2 m/c 3,7+0,2 kH
29 27+3,1B 49 + 3 m°/c 5,0+0,2 kH
30 21+1,8B 53 +2 M%/c 5,6 +0,2 kH

Heo6xonumo HaiiTu HamOouiblliee W HaMMEHbIIEE MpeAeIbHOE 3HAuY€HUE, JOIYCK, OCHOBHYIO
aOCOJIOTHYIO TOTPEIIHOCTh, HW)KHMM W BEPXHUW Ipenen pabouedl 4YacTu UIKalbl, OCHOBHYIO
OTHOCHUTEIIBHYIO M IIPUBEICHHYIO IIOTPELIHOCTH CpeAcTBa M3MepeHus. [lo HalileHHOMY 3HAYEHUIO
NPUBEJCHHOM IMOTPEUIHOCTH HEOOXOAMMO ONpPEAETUTh KJIACC TOYHOCTH CPEACTBA HM3MEpPEHHs U
KOHTPOJIA.

3. BeiBosioM K paboTe SIBJISETCS OMMCAHUE XapaKTEPUCTUK BBIOPAHHOTO CPEICTBA U3MEPEHUS U
KOHTPOJIAL.

®opma npeacTaBiieHus pe3yJbTarTa:
Otuer o npojienaHHoOMN paboTte

Kpurepun onenku:

— «OTIMYHO» - OOydaroluiics NpaBWJIBHO OTBETUJ Ha TEOPETHYECKUE M IPAKTUYECKUE
Bompochkl. Iloka3an oTiMuHble 3HaHUS B paMKax ydyeOHoro marepuana. Ilokasan oTiuyHble
YMEHUS W BIAJCHUS HABBIKAMU IIPUMEHECHMUS IIOJYYEHHBIX 3HAaHMUW WM YMEHUH IIpU
BBITNIOJIHEHHUH 3aaHus. OTBETWII Ha BCE JONOIHUTEIbHBIE BOIIPOCHI;

—  «XOPOIIO»- O0YYAIOIIUICS BBITOIHIII ¢ HEOOIBIIMMHU HETOYHOCTSMHU PAKTUIECKUE 3aJaHMUS.

[Toxazan xopomme yMEHUS W BIAJACHHUsS HaBbIKaMM IPUMEHEHUS IOJyYEHHBIX 3HAHUU U

YMEHMH NpU OBJaJEHUU yuyeOHOro mMarepuana. OTBETHUI Ha OOJBIIMHCTBO JONOJHUTEIBHBIX

BOIIPOCOB.

«yZIOBJIETBOPUTENIHO» - OOydYaroIIMiics IOKa3ald yIOBJIETBOPUTENbHbIE 3HAHHSA B paMKax
yuebHoro matepuana. C CylneCTBEeHHBIMU HETOUHOCTSIMH BBIIIOJHUI MIPAKTUYECKUE 3aaHMsL.
Iloka3an ynOBIETBOPUTEIIbHBIE YMEHHs U BIIAJCHHS HABBIKAMHU IPUMEHEHHUs IOJYYEHHBIX
3HaHUWM ¥ YMEHUH MpU OBJIAJEHUU yueOHOro marepuania. J[omycTusi MHOrO HETOUHOCTEH Ipu
OTBETE Ha JOMOJIHUTEIBHBIE BOIIPOCHI;

«HEY/IOBJIETBOPUTENILHO» -00ydaromuiics NpHU OTBETE Ha TEOPETHUYECKHE BOMPOCHl U TPHU
BBIIIOJIHEHUH NTPAKTHYECKUX 3aIaHUM MTPOJIEMOHCTPUPOBAII HEJOCTATOYHBIA YPOBEHb 3HAHUI
¥ YMEHM IIPU PELIeHUH 3a/1a4 B paMKax y4eOHOro MaTepHara.
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— Tema 2.3. CpeacrBa u3MepeHMid 1 X XapAKTEPUCTUKHU

IIpakTnyeckas padora Ne 3
OnpenesieHne MOrPeNIHOCTH MOKA3aHUS MPHOOPa B 3aBHCHMOCTH OT KJIacCa TOYHOCTH

Heab paGorbi: 1)  0CBOMTH METOMMKY BBIYMCIICHHS MOTPEITHOCTh IMOKA3aHUH CPEACTB
M3MEPEHHUM, 3Hasl KJIACC TOYHOCTH;
2)  UpUBUTH YMEHUS M HABBIKM CaMOCTOSTEIbHOH pabOThl ¢ yUCOHHKOM U
JIOTIOJIHUTEIILHOM JINTEpaTypOH.

Boinosinus pa6ory, Bel Oynere:

ymems.

— ¥Y3. IPUBOJUTH HECUCTEMHBIC BEIMYHMHBI U3MEPEHHM B COOTBETCTBHE C JEHCTBYIOIIHUMHU
CTaHJapTaMM U MEXIyHapoaHoH cucteMoil enunun CU;

— V4. npUMEHSTHh TpeOOBaHMS HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJIAM IMPOYKIUH
(yciiyr) u mpoIieccoB;

MartepuaabHoe o0ecrieyenue:
NuauBuayanbHbIMA pa31aTOYHbIA MAaTEpHAN HA TAHHYIO TEMY.

3amanue:
1 BBIYHMCIMTH MOTPENIHOCTD [TOKa3aHU CPEACTB U3MEPEHUH, 3Has KJacC TOYHOCTH.
2 CpenaTh BBIBOJIL.

KpaTkue TeopeTnyeckue cBeieHUs:

Knacc Tounoctu cpeiactB mzMepeHuil — o00O0IIeHHas XapaKTepUCTUKA JTaHHOT'O THUIA CPEICTB
U3MEpPEHUI, Kak MpaBUJIO, OTpaXkarollass ypOBEHb HUX TOYHOCTH, BbIpakaemas IpelienamMu
JIOITYCKaeMbIX OCHOBHOHM M JIOIOJHUTEIBHBIX IOTPEIIHOCTEHN, a TaK)Ke JPYTHMH XapaKTepUCTHKAMU,
BJIUSIIOLIMMH Ha TOYHOCTb.

[To mpuBeneHHOMN MOrpenHOCTH (IO KJIaccy TOYHOCTH) MPHUOOPHI AENATCS HAa BOCEMb KJIACCOB:
0,05;0,1;0,2; 0,5; 1,0; 1,5; 2,5; 4,0.

[Tpubopsr kmacca tounoctu 0,05; 0,1; 0,2; 0,5 mpUMEHSIOTCS AJs TOYHBIX JTaOOPATOPHBIX
U3MEpPEHUI U Ha3bIBalOTCSA MPELUU3UOHHBIMU. B TexHMKe mpumeHstoTcs npuodops! kinaccos 1,0; 1,5:
2,5 1 4,0 (TeXHHYECKHE).

Knacc TtouHoctn mnpubopa ykaspiBaeTcsi Ha Iukaine npubopa. Ecim Ha mikame Takoro
0003HaueHMsI HET, TO JaHHBIA NPHOOpP BHEKJIACCHBIM, TO €CTh €ro MpHUBEICHHAs IOrPEIIHOCTh
npesbiiaer  4%. [lpousBonuTenb, BbIMYCKAOMMA OpuOOp, TapaHTUPYET OTHOCHUTEIbHYIO
HOrPEIIHOCTh M3MEPEHHUs JIaHHBIM TNPUOOPOM, PpaBHYIO KJAcCy TOYHOCTH (TIpUBEAEHHON
MOTPENIHOCTH) pUbopa Npy U3MEPEHUH BETMYHMHBI, TAIOLIEH 0TOpOC yKazaTess Ha BCIO LIKAIy.

CpenctBam u3MepeHUH C JOByMs WiM Oojee Juana3oHaMH H3MEpEeHUN OJHOM M TOM ke
¢u3nyecKkoil BETMYMHBI JIOMYCKAaeTCs NpUCBaMBaTh JBa MM Oosee kiacca TouyHocTH. CpencrBam
U3MEpEeHUuH, MpeHa3HaYeHHBIM JUIS U3MEepEeHH IByX WM Ooiiee (PU3NYECKUX BEIMYHUH, JIOIYyCKaeTCs
IpHUCBauBaTh pa3jMYHbIE KJIacChl TOYHOCTH [UIsl KaXKJoW wu3MepsieMoid BenuuuHbl. C 1enbio
OTpaHMUYEHUS HOMEHKIATYpbl CpPEACTB H3MepeHud 1o To4yHocTd id CH  KOHKpeTHOro BHa
YCTaHABJIMBAIOT OTPAHUYEHHOE YHCIIO KIACCOB TOYHOCTH, ONpeEeieMOe TEXHUKO—3KOHOMHYECKUMU
000CHOBAHHUSIMHU.

OO6mue TpeboBaHHS K KjIaccaM TOYHOCTH YCTAHOBJEHbI HalMOHaNbHbIM cTaHaaptom ['OCT
8.401.

O6o3HaueHue Ki1acca TOYHOCTHM CpEACTBA H3MEpPEHUs YKa3blBaeTCsi B TEXHUYECKOU
JOKYMEHTAllud Ha CPEACTBO M3MEPEHHUS CO CCHUIKOW HAa CTaHAApPT WM TEXHUYECKOE YCIOBHE
(cranzapT npeanpusThs), a TaK)Ke AyOJIMpyeTcs Ha CIEAYIOIIUX YacTsIX Ha CPEJCTBA U3MEPEHHE:
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— Ha OTCYETHOM YCTPOICTBE;

— Ha KOpITyce;

— Ha IIUTKE;

— WA JPYIrux MeCTax YIIO6HBIX JJIs1 HAHCCCHUA U YTCHU .

[Tudpa xnacca TOYHOCTH O€3 YCIOBHBIX 00O3HAYEHUH YKa3bIBAET, YTO NOKA3aHHOE 3HAYCHME
U3MEpSAEMON  BEIMYMHBI CPEICTBOM M3MEpeHuss He OyaeT ommyarbes He Oonee, dYeM
COOTBETCTBYIOLIME YHCIIO IPOLIEHTOB OT BEPXHET0 Mpejiena Auana3oHa N3MepeHui.

O603HaueHus KJIaccoB TOUHOCTH IIPUBEAEHBI B Tabnuue 1.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. 3aKOHCIIEKTUPOBATH TEOPETUUECKUE OCHOBEI.

2. OnpenenuTh NOTPEIIHOCTD MTOKa3aHU CPEICTB HU3MEPEHUH, 3HasI KJI1acC TOYHOCTH.

3. OTBeTuTh HA BOIPOCHI, XapPaKTEPU3YIOIIUE MOTPEIIHOCTH M KJIACC TOYHOCTH CPEACTB
HU3MEPEHU.

4. Cnenath BEIBOJI.
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Taomuua 1 — O003HaYeHUs KI1acCOB TOYHOCTHA

DopMyna BEIPAKEHUS [Ipenens! nonmyckaeMoi OCHOBHOM O0o03HayYeHUE KIacca TOYHOCTH IIpumeuanue
MOTPEIIHOCTH MOTPELTHOCTH, % B JOKyMCHTAIIH Ha CpeaCTBe
HU3MEpPEHUH
A =+a — Knacc Tounoctu M M —
A= i(a + bX) - Knacc Tounoctu C C -
y= i1,5 Kiacc Ttounoctu 15 eciu Xy
y=t— 1,5 BBIP)XEHO B
X N EJMHHLIAX
BEJTHYNHBI
A — i0,5 Knacc Tounoctn 0,5 ecau Xy
y=t—o Y 0,5 \/ [PHHSITO
X N PaBHBIM JIJIHHE
IIKabI (ee
YacTH)
A 60==%0,5 Kiacc Tounoctu -
o=1t— 05
X
A X Kitacc Tounoctu 0,02/0,01 -
S=t— o, =+(0,01+0,02 | =¥| |-1) 0,02/0,01
X X
[Ipumeyanus:

A —Hpeacbl HOHYCKaCMOﬁ a0COIIOTHON OCHOBHOM HNOrpeUIHOCTH, X — 3HaueHHue H3MepH€M0ﬁ BCJIMYMHBI UJIM YHUCJIO

JIeNIeHNH, OTCUUTAHHBIX 110 1IKaje; Xy — HOpMUpYIOIlee 3HaueHue; a, b — MoJoXKHUTebHbIE Ynciia He 3aBucsye ot X; Xy —
OONBIINIA TI0 MOJYJTIO TIPEJeNT U3MEPEHHH.

YucnoBele 3HAYCHUS KJIacCa TOYHOCTH MOKA3BIBAIOT OTKIIOHSHHS B IpoucHTax.
T'anmouxka moa guciom — Cp€acTBa UBMCPEHUE TAaHHOT'O THUIIA UMECT CYHICCTBEHHO HCPABHOMEPHYIO IIKAITY.




Xon paboThr:

1. 3aKOHCIIEKTUPOBATH TEOPETUUECKNE OCHOBBI.

2. OmnpenenuTs MOTPEIIHOCTh TMOKa3aHUM CPEICTB M3MEPEHHM M €ro IOKa3aHus, 3Has Kiacc
TOYHOCTH, COTJIACHO BapHaHTY, YKa3aHHOMY B TabiuLe 2.

3. OTBeTUTh HA BOMNPOCHI, XapaKTEPU3YIOIIME MOrpemHocTd U Kiacc TOYHOCTH CpelCTB
HU3MEpPEHUI:

— KJIacC TOYHOCTH;

— 00o03HauYeHHUE Kj1acca TOYHOCTH,

— B3aUMOCBSI3b KJIacCa TOYHOCTH U MOTPEIIHOCTH CPEICTB U3MEPEHUI.

4. BwiBogoM K paboTe sBISETCS OINpeAesieHue IoKa3zaHusi mnpubopa C y4yeToM HalJeHHON
MOTPEUTHOCTH.

dopma npeacTaBieHns pe3yabTara:
OTtyeT o mpojieIaHHOM padoTe

Kputepun onenkmn:

«OTJINYHO» - OOydYaroIIUWcs MPaBUIBHO OTBETHJI HA TEOPETHUECKHE U MPAKTUYECKUE BOMPOCHI.
[Tokazan oTiauuHbIe 3HAHHUS B paMKax ydyeOHoro Marepuana. [lokaszan OTIMYHBIE YMEHHUS U BIAJICHUA
HaBBIKAMH MPUMEHEHUS TMOJYyYEHHBIX 3HAaHUM MU YMEHUM MpU BBINOJIHEHUHW 3ananus. OTBETH Ha Bce
JIOTIOJTHUTEbHBIE BOTIPOCHI;

«XOPOIIO»- OOYYAIOIIUKCS BBIMOJHWI C HEOONBIIMMH HETOYHOCTSIMH TPAKTHUYECKUE 3aJaHUS.
[Tokazan xoporire yMEHHS U BIaJCHUS HaBBIKAMH MPUMEHEHUS TMOJYyYEHHBIX 3HAHUM M YMEHHUI mpu
OBJIaICHUH yueOHOro Marepuana. OTBeTHI Ha OOJIBIIMHCTBO JOMOTHUTEIBHBIX BOIIPOCOB.

«YIOBIETBOPUTEIBHO» - 00YJAIOMIMIACS MOKa3aJl yIOBICTBOPUTENIbHBIC 3HAHUS B paMKaxX y4eOHOTO
marepuanga. C CylIIECTBEHHbIMH HETOYHOCTSAMHU BBIIIOJIHWI TpakTudeckue 3ajnaHus. [lokasan
yIIOBJIETBOPUTENbHBIE YMEHHS U BJIa/ICHUS] HABBIKAMH MMPUMEHEHUS MOJYYEHHBIX 3HAHUM U yMEHUU HpU
OBJIAJICHUM Yy4yeOHOro marepuaia. JlomycTHs MHOIO HETOYHOCTEW NpU OTBETE Ha JOMOJHUTEIbHBIE
BOIIPOCHI;

«HEY/IOBJIETBOPUTENIHO» -00y4YaloIIMNCA MpU OTBETE HA TEOPETUYECKHE BONPOCHl U MpPHU
BBITTOJIHEHUM TIPAKTUYECKUX 3aJaHUM MPOJEMOHCTPUPOBAT HEAOCTATOYHBIM YPOBEHb 3HAHUU U YMEHUH
IIpY pElIeHUH 33]]a4 B paMKax yueOHOro Marepuara.
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Tabmmna 2 — BapuaHTs! 3ananuit

Ne
BapHaHT
a

[Nokazanue nprbopa KOHTPOIIS
TeMIepaTypsbl, Ipeaesn
U3MEPEHUs U Kiacc TOYHOCTH,

[Noxazanue npubopa
KOHTPOJISl TEMIEPATYpHI,
Ipeaes U3MEPEeHHs! U KI1acc

[Toka3zanue npudopa
KOHTPOJISI 1aBJICHUsI, Ipeaes
HU3MEPEHUS U KJ1acC TOUHOCTHU

YKa3aHHBII B OKPYKHOCTH TOYHOCTH

1 123,5 °C; 200 °C; 0,5 55 °C; 120 MlIIa; 200 MIIa;
—100...0...100 °C; 0,02/0,01 0,05

2 122,5 °C; 200 °C; 0,2 -55°C; 101 MITa; 200 MITa;
-200...0...200 °C; 0,02/0,01 0,1

3 121,5 °C; 200 °C; 0,5 50 °C; 131 MITa; 200 MI1a;
—100...0...100 °C; 0,02/0,01 0,05

4 120,5 °C; 200 °C; 0,2 -50 °C; 140 MITa; 200 MI1a;
-200...0...200 °C; 0,02/0,01 1,0

5 119,5 °C; 200 °C; 0,5 45 °C; 105 MITa; 200 MI1a;
-100...0...100 °C; 0,02/0,01 0,2

6 118,5 °C; 200 °C; 0,2 -45 °C; 107 MITa; 200 MI1a;
-200...0...200 °C; 0,02/0,01 15

7 117,5 °C; 200 °C; 0,5 40 °C; 125 MITa; 200 MI1a;
-100...0...100 °C; 0,02/0,01 2,5

8 124,5 °C; 200 °C; 0,2 —40 °C; 140 MIla; 200 MI1a;
-200...0...200 °C; 0,02/0,01 0,2

9 125,5 °C; 200 °C; 0,5 35 °C; 163 MlIIa; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 0,05

10 127,5 °C; 200 °C; 0,2 -35°C; 108 MlIIa; 200 MIIa;
-200...0...200 °C; 0,02/0,01 0,5

11 126,5 °C; 200 °C; 0,5 25 °C; 124 MIla; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 15

12 128,5 °C; 200 °C; 0,2 -25°C; 103 MlIIa; 200 MIIa;
-200...0...200 °C; 0,02/0,01 0,1

13 129,5 °C; 200 °C; 0,5 30 °C; 143 MIla; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 0,2

14 130,5 °C; 200 °C; 0,2 -30 °C; 133 MIla; 200 MI1a;
-50...0...50 °C; 0,02/0,01 15

15 131,5°C; 200 °C; 0,5 20 °C; 122 MIla; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 0,05

16 132,5 °C; 200 °C; 0,2 -20 °C; 148 MIla; 200 MI1a;
-50...0...50 °C; 0,02/0,01 0,1

17 111,5°C; 200 °C; 0,5 15 °C; 139 MIla; 200 MI1a;
—100...0...100 °C; 0,02/0,01 0,2

18 112,5°C; 200 °C; 0,2 -15°C; 117 MIla; 200 MITa;
-50...0...50 °C; 0,02/0,01 0,1

19 115,5°C; 200 °C; 0,5 10 °C; 147 MIla; 200 MI1a;
-100...0...100 °C; 0,02/0,01 0,5

20 114,5 °C; 200 °C; 0,2 -10 °C; 90 MIIa; 200 MIIa;
-50...0...50 °C; 0,02/0,01 0,1

21 113,5°C; 200 °C; 0,5 5°C; 99 MIIa; 200 MIIa;
—-100...0...100 °C; 0,02/0,01 0,5

22 133,5°C; 200 °C; 0,2 -5°C; 151 MlIIa; 200 MlI1a;
-50...0...50 °C; 0,02/0,01 0,2

23 134,5 °C; 200 °C; 0,5 65 °C; 152 MlIla; 200 MlI1a;
—-100...0...100 °C; 0,02/0,01 0,05

24 109,5 °C; 200 °C; 0,2 -65 °C; 146 MIla; 200 MI1a;
-200...0...200 °C; 0,02/0,01 15

25 108,5 °C; 200 °C; 0,5 70 °C; 147 MIla; 200 MI1a;
-200...0...200 °C; 0,02/0,01 0,05

26 105,5 °C; 200 °C; 0,2 -70 °C; 159 MIIa; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 0,2

27 104,5 °C; 200 °C; 0,5 75 °C; 123 MIla; 200 MI1a;
—-100...0...100 °C; 0,02/0,01 0,05

28 102,5 °C; 200 °C; 0,2 =75 °C; 171 MIla; 200 MITa;
-200...0...200 °C; 0,02/0,01 0,5
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29 103,5 °C; 200 °C; 0,5 80 °C; 164 MIla; 200 MIIa;
—100...0...100 °C; 0,02/0,01 0,05

30 101,5 °C; 200 °C; 0,2 -80 °C; 152 MlIIa; 200 MI1a;
-200...0...200 °C; 0,02/0,01 0,1
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Tema 2.3. CpencrBa u3MepeHHi U HX XaPaKTePUCTHKH

IIpakTnyeckas padora Ne 4
OmnpeneneHue COOTHOLIEHUS eIMHUL H3MEPEHHs Pa3JHYHBIX CHCTEM

Heab pa6orbi: 1) 0OCBOUTH METOAMKY OIPEICICHUS COOTHOIICHUS CAMHHUII U3MEPCHHUS Pa3IUYHBIX
CUCTEM;

2) IpUBUTH YyMEHHS W HAaBBIKU CaMOCTOSATEIbHOH paboThl ¢ y4EOHHMKOM |
JIOTIOJIHUTEIBHOM JIUTEPATYPOU.

Beinosinus patdory, Bel Oyaere:

ymems.

— VY3. IPUBOAUTH HECUCTEMHBIC BEJIMYMHBI W3MEPEHHM B COOTBETCTBHE C JEHCTBYIOIIUMHU
CTaHJapTaMH U MEXKIyHapoHOU cuctemoit enqunun CU;

— V4. npumeHsTh TpeOOBaHHS HOPMATHBHBIX JOKYMEHTOB K OCHOBHBIM BHUIAM HPOAYKIIMH
(ycmyr) u Ipo1eccoB;

MarepuanbHoe o0ecniedeHne:
NuauBuyanbHbIN pa31aTOYHbIA MaTEpUAl HA IAHHYIO TEMY.

3ananmue:
1 OcBoWTh NPUHIMIIEI COOTHOIICHHS €IUHUI] K3MEPEHHUS PA3IMUHbBIX CUCTEM.
2 Cpenarh BBIBOJL.

Kparkue TeopeTuueckue cBeeHHA:

OOBexTaMu METPOJIOTUH ABISAIOTCS (pU3HUECKUe U He (PrU3NUecKre BETUYUHBI.

Benuuuna — 310 cocTosiHME, XapaKTEPUCTHKA, CYIIHOCTh KaKOTo-11b0 00bekTa (Marepuaia, Tena,
CHUCTeMBbl M T.I.), a (u3nyeckas BEIMYMHA — COCTOSIHUE, XapaKTEpUCTHKA, CYIIHOCTb (U3NYECKUX
cBOMCTB 0ObeKkTa. Ennnuneil pusnueckoil BETMUUHBI ABJISETCS MPUHATAs (JOrOBOpHAs) KOJIMYECTBEHHAs
nonst puznyeckoro cporictsa oowbekTa (1 kr - 1 eqununa, 2 Kr - 2 eUHHIIBI).

N3mepenne — 95TO ompejaesieHHe KOJWYECTBA €IWHUIl JIaHHOW (PU3WYECKONW BEITUYUHBI.
XapakTepucTUKaMH (U3NYECKUX BEJIWYMH SBISIOTCS pa3Mep, T.e. KOJIMYECTBO €AMHUI (PU3NYECKOH
BEIMYMHBI B JaHHOM OOBEKTE, OOHAPYKEHHOE W3MEPUTENBbHBIMU HCIBITAHUSAMH, W Pa3MEPHOCTh —
BBIPQ)KEHHUE, CBSI3BIBAIOLIEE U3MEPSIEMYIO BEIMYMHY C OCHOBHBIMHU €IMHULIAMH CHCTEMbl U3MEPEHUN MPH
KodQpUIHEeHTe TPONOPIHUOHATHFHOCTH, PAaBHOM eIWHUIE. Pa3MepHOCTh HMMEET HaI[MOHAIBHOE WU
MEXIyHapoaHOe OyKBEHHOE HAalMCaHHME C Y4eToM Maciitaba. dusnueckas BEJIWYMHA MOXET HUMETh
0e3yciioBHOE (T - Macca) WM YCIOBHOE, T. €. HE BXOJsllee B 00si3aTeIbHOE MPUMEHEHHE (T - YUCIIO
CTY/IEHTOB), OyKBeHHO€e 0003HaueHue. JIto6oe n3MepeHHoe 3HaUeHHEe COCTOUT U3 pa3Mepa, pa3MepHOCTH,
yKkazaHus Macmraba u o00o3HaueHWss (U3WYECKOH BEIMYMHBL. Y CIOBHOCTh OCHOBHBIX €IMHUI]
(GU3MYEeCKUX BEIMYMH ONpejAesuyia HeoOXOIMMOCTh HCIOJIb30BaHUS €IUHON cUCTeMbl uM3MepeHuil. B
cepenrHe 20 Beka B MHUpPE HCIOJIH30BAJIOCh MHOMKECTBO PA3JIMYHBIX CHUCTEM CIUHHII M3MEPEHHS H
3HAYUTENbHOE YHUCIO BHECUCTEMHBIX eIuHUIl. HemnpepblBHO ycuiaMBarolieecs B3aMMOACHCTBUE
pa3NMYHBIX OTpacied HayKW, TEXHHUKH W TIPOM3BOJCTBA BHYTPH CTpaH, a TaKKe pacIIupeHue
MEXyHAPOAHBIX HAYYHBIX U HKOHOMHUYECKMX CBS3€H HACTOSATENBHO TpeOOBaIM YHM(UKALUU €IUHUI
n3MepeHuil. Yuensle nepeoBbix crpad B 1948-1960 rr. pazpaboranu MexnyHapoAHYIO CUCTEMY €IHHMII
CHU. Mexnaynaponnas opranuzanus no cragaapruzauuun (MCO) u MexnyHapoaHas oOpraHu3aius
3akoHoAarenbHOU MeTposorun (MO3M) pekoMeHI0Ba N BCEM CTpaHaM 3aKOHOJATEIbHO YTBEPIUTH 3Ty
CHCTEMY M TpaJyupoBaTh H3MEpUTENbHbIE MpuUOOphl B ee eauHunax. B 1981 r. mocranoBieHnem
I'occranmapra (I'OCT 8.417-81) B CCCP 651110 BBeIeHO 00s13aTesIbHOE MpUMEHEHHEe MeTyHapoIHOM
cucrembl eaunuly CHU. B cuctemy CU BXOAAT ceMb OCHOBHBIX €IMHULl (PU3NUYECKUX BEIUYUH, T.C.
KOHKPETHBIX €JIMHUI], UMEIOIINX 3TAJOHBI, JBE JOTOJIHUTEIBHBIC W TPOU3BOJHBIC. DTAIOH €IUHUIIBI
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(¢U3MYEeCKOil BEJIMYMHBI — 3TO 3aKOHOJATENFHO YCTAHOBJIEHHOE KOJIMYECTBO (PM3UYECKOTO0 CBOWCTBA
00beKTa, BBHIPAKEHHOE B MPAKTHYECKH HEM3MEHHBIX OJSIX APYrod (Gu3uyeckoidl BeaMUYMHBL. Tak Kak
STAJIOHBI OCHOBHBIX E€IMHHUI[ HOCAT JOTOBOPHBIM XapakTep, MX OIpEIeICHUS YTOUHSIOTCS MO Mepe
pa3BUTHS HAYKH U TeXHHUKH. [Ipon3BoaHbIE eMHUIBI GU3NIECKUX BEIWYMH, BXOAIMX B cuctemy CU, —
3TO 00s3aTeNbHbIC eIUHHIIBI, KOTOPhIE MOTYT OBITH BBIPAXKEHBI Yepe3 OCHOBHBIC. X umcio B cucreme
CU ctporo He OrOBOPEHO, T. €. OHO IOCTOSIHHO MEHseTCs. EquHUIBI n3MepeHnit SBIAIOTCS OJHUM U3
00bekToB 3akoHa PO «O6 obecriedeHnn eAMHCTBA U3MEPEHUs» (CT. §) B KOTOPOM PErYIHUPYETCs JOIMYCK
K NMPUMEHEHUIO eIMHMIl BeNWYMH MexayHaponHol cucteMbl enuHul. HanMeHoBaHus, 0003HAUYEHHS U
NpaBUja HANMUCAHUS EAWHUI] BEJIMYMH, a TaKXkKe IMpaBWia HMX INPUMEHEHUs Ha Teppuropun PO
ycranaBnuBaeT IIpaButensctBo P®, 3a wuckimoyeHneMm ciydaeB, IPEIyCMOTPEHHBIX —AaKTaMH
3akoHojaTenscTBa PD. [IpaBuTenbcTBOM MOTYT OBITH AOMYIIEHBI K MPUMEHEHUIO HApaBHE C €AMHULIAMH
BeJIMYMH MeEXTyHapOoIHOW CHCTEMBI €AMHUIl BHECHCTEMHBbIE €AMHUIIBI BenuunH. Hanpumep, B Poccun
TaKUMH BHECHUCTEMHBIMU €IUHHIIAMH HM3MEpPEHHMU SBISIOTCA Tpanyc Llembcuss m Kkan, Hapsagy c
KenbBuHOM 1 IKOYIEM.

HanmenoBanne u 00O3HaYeHHE OCHOBHBIX €IMHUL MEXIyHApOIHOW CHUCTEMBI €IMHHUIL
npezacTaBieHo B Tabnure 1.

HanmenoBanue Gu3nueCcKHX BeTHUHH Epuauna
HaHMeHOBaHHEe yC/IOBHOE HauMeHOBaHHe 0003HaueHHe
o0o03HaueHue MeXIyHapoaHoe | pycckoe
OcHoBHBIE
JmHa L MeTp M M
Macca M KWIOTPaMM Rg KT
Bpewmst T CeKyHAa S c
Cuia 3/71eKTpuuecKoro I amrep A A
TOKa
TepmoguHamuueckas Q KeJIbBUH K K
TeMreparypa
KonnuecTBo BelecTea N MOJIb mol MOJIb
Cuna ceeta J KaHjesia rd K1

IMopsiiok BbINOJIHEHUS PA0OTHI:

1. 3aKOHCIIEKTUPOBATH TEOPETHUECKUE OCHOBBI.

2. I3yunth HaMeHOBaHUE U 0003HAYEHNE OCHOBHBIX €UHUI] MeXTyHApOIHOW CUCTEMBI €IHMHUII.

3. IlepeBecTn BHECUCTEMHBIE €IMHUILIBI U3MEPEHUI - Tpaayc Llenbcust U KKaj, B CUCTEMHBIE Tpaayc
KenpBuna, @apeHreiTa u 1K0yib.

4. ChenaTh BBIBOJI.

Xox padoTsI:

1. 3aKOHCTIEKTUPOBATH TEOPETUUECKHE OCHOBBI.

2. TlepeBecTH BHECUCTEMHBIE €IMHULBI U3MEPEHUN - rpanyc Llenbcusi, MroWM, YHIMIO, MWIIO U
KKaJI, B cUCTeMHBbIE rpanyc KenbBuna, @apeHreiita, METpbl, TpaMMBbl U JKOYJIb COTJIACHO 3aJJaHUIO.

3ajanue 1: Ha STUKETKE HMIIOPTHOTO KOHIUTEPCKOrO U3JeNns HaHECeHO O00O3HaueHue -
sHepreTrdeckas neHHocTs 120 x/Dx. [lepeBenute €€ B kKai.

3ajanue 2: Ha JTUKETKE HUMIOPTHOTO KOHJIUTEPCKOrO W3JEIHUS HANKMCAHO - XPaHUTh MpH
temneparype 291 rpanyc Kenbsuna. IlepeBenute €€ B rpagycsl Llenbcus.

3aganue 3: maHa InvHaA paBHas 25 nrorimam. [lepeBenure ee B METPBI.

3amaHue 4: Ha IapOKOHBEKTOMAaTe YyCTaHOBJIEHa Temneparypa - 450 rpaxycoB KenbBuna.
[TepeBenute €€ B rpanycsl Llenbcus.

3amanue S5: B MeKapHOM IIkady ycTaHOBIeHa Temmeparypa - 545 rpaaycoB @apenreiira.
ITepeBenute €€ B rpaaycel Llenscus

3ananue 6: Ha u3nenuu ykasad Bec 60 yHuui. [lepeBeaure ero B rpaMMBl.

3aganue 7: paccrosaue paBHo S0 mwib. [lepeBenure ero B METpHI.
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3. CnenaTh BBIBOI,.

®opma npeacTaBJieHNus pe3yabTaTa:
OTtyeT o mpojieIaHHOM padoTe
Kputepuu onenkmu:

«OTJIMYHO» - OOYyYaroIIMICS NPaBUIBHO OTBETHJ HAa TEOPETHUYECKUE M MPAKTHUECKUE BOIPOCHI.
[Tokazan oTiaMuyHBIC 3HAHHS B paMmkax ydeOHoro matepuana. [lokasam OTIMYHBIE YMEHUS M BIAJCHUS
HABBIKAMU IIPUMEHEHHUA IOJIyYCHHBIX 3HAHMM M YyMEHMH IIpU BBINOJIHEHHMH 3anaHusd. OTBETWI Ha Bce
JOTIOJIHUTENBHBIE BOIIPOCHI;

«XOPOIIO»- OOYYarOIIMNCS BBINOJHWI C HEOONBIIMMHM HETOYHOCTSIMHM IPAKTHYECKUE 3aIaHUs.
ITokasan xopolmue yMEHUs U BIIQJICHUsS HABBIKAMHU IIPUMEHEHHUs IOJYYEHHBIX 3HAHUW M YMEHUU IIpU
OBJIa/IeHUH yueOHoro marepuana. OTBeTrI Ha OOJIBIIMHCTBO JONOJHUTEIbHBIX BOIIPOCOB.

«yIIOBJIETBOPUTEIHHOY» - 0OYUAIOIIMIACS MTOKAa3aJl yIOBIECTBOPUTEIbHBIC 3HAHUS B paMKaX yu4eOHOTO
Marepuana. C CyIIECTBEHHBIMM HETOYHOCTSAMHM BBIIIOJIHWI IpaKkTudeckue 3ananus. [lokasain
YIOBJIETBOPUTEIIbHBIC YMEHUS U BIIAJICHUS HABBIKAMU IIPUMEHEHUS IIOJYYCHHBIX 3HAaHUW U YMEHMU IIpU
OBJIaiecHUM y4deOHoro marepuana. JlomycTHJI MHOTO HETOYHOCTEH IpU OTBETE Ha JONOJHUTEIbHBIC
BOIIPOCBHI;

«HEYJOBJICTBOPUTEIBbHO» -00y4aroIMICs MpH OTBET€ Ha TEOPETHUECKHUE BOIPOCHl U IpHU
BBIITOJIHCHUM IIPAKTUYECKHUX 3aJaHUM IIPOAEMOHCTPHUPOBAT HENOCTATOYHBIM YPOBEHb 3HAHUU U YMEHUU
IIPU PELICHUH 33/1a4 B paMKax y4eOHOro MarepHala.
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Tema 2.3. CpencrBa H3MepeHHUil M X XapaKTePUCTHKHU

JlabopaTopnasi paGora Ne 1
HN3MepeHue mapaMeTpoB jJeTajel ¢ IOMOIIbI0 MUKPOMETPOB

Leab pagoTpi: 1) O0CBOMTH METOJAMKY HW3MEPEHUs MapaMeTpoB JeTaleid C  IOMOIIBIO
MUKpPOMETPOB;
2) TpUBUTH YMEHHS W HaBBIKM CAMOCTOSTEIBHON pabOThl C Y4EeOHHKOM U
JOTIOJIHUTEIbHOM JINTEPaTypOH.

Beinosinus patdory, Bel Oyaere:

ymemy:

— VY, npuMeHSTh TpeOOBaHMSI HOPMATHUBHBIX JOKYMEHTOB K OCHOBHBIM BHJAaM MPOAYKIHH (YCIIyT)
Y IIPOLIECCOB;

— VY3 HuCnoabp30BaTh OCHOBHBIE MTOJIOKEHHS CTaHAAPTU3ALUU B IPO()ECCHOHAIBHON e TEeNbHOCTH;

— VY, IpUMEHATh CTaHAAPThI KaueCcTBA I OLIEHKH BBIIIOJHEHHBIX Pa0oT;

MarepuanbHoe o0ecniedeHne:
NuauBuyanbHbIN pa31aTOYHbIA MaTEpUAIl HA IAHHYIO TEMY.

3aganue:

1 V3mepuTh 3aJaHHBIC MNapaMeTpbl M 3aQHUKCHPOBATH PE3YJIbTAThl C YYETOM IOTPEUIHOCTH
U3MEpEHUSI.

2 Crnenarth BBIBOI.

Kparkue Teoperuyeckue cBeJeHH:

N3mepenue MUKPOMETPOM OCHOBAHO HAa HCIIOJIb30BAHMM TOYHON BHUHTOBOMW Mapbl (BUHT-Taika),
KOTOpas npeoOpa3yeT BpalaTeibHble IBM)KEHHE MHUKPOBUHTA B IOCTymarenbHble. LleHa neneHus
npubopa 0.01 mm. IlorpemHOCTH W3MEpEHHS 3aBHCHUT OT NPEACIOB H3MEPEHHS MHUKpPOMETpa |
COCTaBJISICT: OT 3 MKM AJisi MUKpoMeTpoB 0-25 MM 10 50 MKM JUIE MUKPOMETPOB C IpeesiaMi U3MEepEHHsI
400-500 mm.

VYerporictBo Mukpometpa. OOl BUA MUKpOMETpa MoKa3aH Ha puc. 1.

Pucynox 1 — O6muii Bujg MUKpOMeETpa

Koprycom uHCTpyMeHTa CITy>KUT ckoba 1, B KOTOpPYIO 3alipeccOBaHbl ¢ OAHON CTOPOHBI MATKA 2, ¢
nOpyroil - crebenb 5, Ha KOTOPOM 3aKperuieHa MHKporaiika M HaHeceHa MNpojojbHas mkaiga. OmgHoi
U3MEPUTENIBHON TOBEPXHOCTHIO SABIJIETCSA TOPEL] MUKPOMETPUYECKOIO BUHTA 3, BBIABUIAIOILEIOCS M3
cTe0Js1, BTOpO# - Topel NATKUA 2. MUKPOBUHT CBsI3aH ¢ KOpmycoM OapabaHa 6, UMEIOUIMM Ha KOHYCHOM
KOHIIE KPYTOBYIO INIKaly. 3akaHuuMBaeTcs OapabaH pe3pOOi, Ha KOTOpYIO HaBHHYMBAeTCs Traika 9,
SBIIAIOIIASACA KOPIyCOM MexaHu3Ma TpemeTkd. OCHOBHOE Ha3HAU€HHE - TPEUIeTKH 00ecredynBaTh
IIOCTOSIHCTBO M3MEPUTEIBHOTO YCWIMS 3a CYET XpaloBUKAa 7 M TNOANPY)KMHEHHOTO CTEpXKHS 8.
MukpomeTp cHaOXeH yCTpOMCTBOM 4, TMO3BOJISAIONIMM CTOMOPUTH MHKPOBUHT M raiikoit 10 s
PETYJIIMPOBKH 3a30pa B 1ape MUKPOBUHT - MUKpOTanKa.
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Otcuer MOKa3aHuM MUKPOMETPUUYECKUX WHCTPYMEHTOB. OtcueTHOE YCTPOMCTBO
MHUKpPOMETPUYECKIX HHCTPYMEHTOB COCTOUT U3 ABYX Iikal (puc. 1). [IpogonpHas mikana uMeer 1Ba psiaa
IITPUXOB C UHTEPBAJIOM | MM, pacHoONIOKEHHBIX 10 00€ CTOPOHBI TOPU3OHTATHHON TUHUHM U CMEIICHHBIX
OTHOCHUTENBHO Apyr Apyra Ha 0.5 mMm. Takum oOpa3om, o0a psija MTPUXOB 00Pa3yIOT OJHY MPOIOIHHYIO
mKany ¢ neHoi genenus 0.5 MM. MUKpOBUHT cBsizaH ¢ OapabaHoM 6, KOTOpPbI Ha KOHYCHOM KOHIIE
HMMeEEeT KPYTOBYIO IIKATY C YHCIIOM AeseHui n=50. YUuThIBas, 4TO mar pe3b0bl BAHTOBOU Mapbl S=0,5MM,
[[eHa JIeJICHUsT KPyroBou Mmkaibl (HoHMYyca) Mukpomerpa "C" paBaa: C =S / n = 0,5 / 50 = 0,01mm.
Pasmep usmepsiemoit neranu ¢ TOYHOCTHIO A0 0,5 MM OTCUMTBHIBAIOT MO IIKajle CTEOJIS yKazaTelem,
KOTOPBIM SIBJISIETCS CKOIIEHHBIA Kpail Oapabana. COThle HONMM MIJUIMMETPA OTCYUTHIBAIOT 1O KPYrOBOU
mikane 6apabaHa, ykazaTeaeM KOTOPOH SBJSETCS MPOJIOJIbHBIN IITPUX Ha cTe0Jie MUKPOMETpA.

VYcraHoBka MHKpoMmeTpa Ha Hynb. llepen HayasioM U3MEpEHMM MHUKPOMETPUYECKUMHU
MHCTPYMEHTaMH TMPOU3BOJAT UX NMPOBEPKY U YCTAaHOBKY Ha HYJb. YCTAaHOBKY MHUKPOMETPOB Ha HYJb
MIPOU3BOJIAT HA HAYAJIBHOM JICJICHUH IIKaJbl. J[7si MUKpoMeTpoB ¢ mpenenoM uaMepernii 0- 25 MM - Ha
HYJIEBOM JICJICHUU ILKaJbl, 1JI1 MUKPOMETPOB C MpeaesiaMu usMepenuit 25-50 mm - Ha aeneHuu 25 u T.1.
OcTopokHO Bpallass MUKPOBUHT 32 TPEHIETKY, MPUBOJAT B CONPUKOCHOBEHUE HW3MEPUTEIbHBIC
MOBEPXHOCTH MMKPOBHUHTA W MATKH. [Ipu ykazaHHOM CONpPHUKOCHOBEHHMH CKOLICHHBIM Kpail Oapabana
MHUKpPOMETpa JIOJDKEH YCTAHOBUTHCS TaK, YTOOBI MITPUX HAYATBHOTO JEIICHUS OCHOBHOW IIKAIBI (HYIh
win 25, 50 MM U T.11.) ObLT IOTHOCTBIO BHJICH, a HYJIEBOE JeJIeHUE KPYroBOH IIKaibl 6apabaHa coBmaiaio
C IPOJI0JIbHOM TOPU3OHTAILHOM JInHKUEH Ha cTebe 5 (puc. 1).

IMopsinok BbINoOJIHEHUs PadOTHI:

1. 3aKOHCNIEKTUPOBATh TEOPETUYECKHE OCHOBBI.

2. I3mepuTh pa3Mephl JeTajH.

3. OTBeTUTH Ha BOIIPOCHI, XapPAKTEPHU3YIOLIHE MTPOLECC U3MEPEHUS MUKPOMETPOM.
4. Cnenatb BBIBOJ.

Xoa paGoTsI:

1. 3aKOHCIIEKTUPOBATh TEOPETUUECKHE OCHOBBI.

2. O3HaKOMHUTHCS C JICTANIBIO, MOJIeKAIIEH 00MEpY U €€ YePTEIKOM.

3. IIpoBeputh ycraHaBiaMBaeMocTb. OTBEIWTE MHUKPOBUHT B HCXOJHOE TMOJOXKEHHUE, A CEro
MHUKpPOMETP BO3BMUTE JIEBOI PYKOH 3a CKOOY OKOJIO MATKHU, KaK MMOKa3aHO HAa PUCYHKE U MPaBOM PyKOM
BpalllaiiTe MUKpOBHHT 3a TPEIIOTKY NMPOTUB YacCOBOW CTpenku (Ha ceOs1) A0 MOosiBIEeHUs u3-moj 6apabaHa
Ha HIKane crebuis WTpuxa, MokaspiBatomero pazmep Ha 0,5 MM Oosblie, YeM BeIMYMHA HOMHUHAIbHOIO
pas3Mepa, 3aJJaHHOTO II0 YEpTEKy M3MepsieMol JeTand. Bpamars nmaapnaMu MpaBod pyKH TPELIOTKY OT
ce0s M MOJBEAUTE MUKPOBHMHT K MOBEPXHOCTH JETAIH A0 3a)XHMa €€ MEXJy TOpLaMl MUKPOBUHTA U
IATKA HACTOJIBKO IUIOTHO, YTOOBI TpeHloTKa moBepHynack 2...3 pasza. Cneayer uszberarb mnepekoca
JeTalu.

4. CHATb MOKa3aHUsI MUKPOMETPA.

5. OTBETUTH Ha BOIIPOCHI, XapaKTEPU3YIOIIKE MPOLIECC U3MEPEHUSI IUTAHTEHLUPKYJIEM.

6. BeiBo1oM K paboTe sIBIseTCS ONpeielleHue MCKOMBIX 3HAUCHHH.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpojieTaHHOM padoTe

Kpurepum ounenku:

— «OTIHYHO» - O6y‘{aIOH_[I/II>'IC$I MMpaBUJIBHO OTBCTUII HAa TCOPECTUUCCKUC U IMPAKTHYCCKUC BOIIPOCHI.
Iloka3zan OTIWYHBIC 3HAHUS B paMKax y‘IC6HOFO MaTcpurajia. Ilokazan oTIHMYHBIC YMCHUA U
BJIaICHUA HaBbIKaMH NPHUMCHCHHUA IMOJTYYCHHBIX 3HAHUM U YMeHI/Iﬁ IIpU BBIITOJTHCHHUU 3adaHUA.
OtBerni Ha BCe JOIMOJIHUTCIILHBIC BOIIPOCHI;
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«XOPOIIO»- O0YYAIOMIUNCS BBIMOJHWI C HEOOJBIIMMHU HETOYHOCTSMHU MPAKTUYECKHE 3aJaHUs.
ITokazan xopomune yMeHusl U BIaJCHNUs HaBbIKaMU NIPUMEHEHMS [TOJIyYE€HHBIX 3HAHUI U YMEHUHN
IIpH OBJIa/IeHuU yuyeOHoro matepuana. OTBeTUI Ha OOJIBIIUHCTBO JTOMOJHUTEIbHBIX BOIPOCOB.

— «YyIIOBJIIETBOPUTEIHHO» - OOY4YaloOLIMiics TOKa3ajl YAOBJIECTBOPUTENIbHBIE 3HAHHS B paMKax
yueOHOoro marepuana. C CyIIECTBEHHBIMU HETOYHOCTSIMU BBINOJIHUI NMPAKTUYECKUE 3aTaHMUS.
[lokazan ynOBIETBOPUTENbHBIE YMEHMS W BJIaJCHUS HaBbIKaMM IPUMEHEHHUS IOJYyYEHHBIX
3HAHUW W YMEHUU MpH OBJaJIeHUU y4yeOHOro martepuaia. JlomycTus MHOTO HETOYHOCTEH Npu
OTBETE Ha JIONOJHUTENBbHbIE BOIIPOCHI;

— «HEYIOBIIETBOPUTEIBHO» -O0yYalolMiicsi NpU OTBETE HA TEOPETHUYECKHE BOIMPOCHI U IPH

BBINOJIHEHUH NPAKTUYECKUX 33aJaHUH MPOJEMOHCTPUPOBAI HEJAOCTATOUHBIH YpOBEHb 3HAHUH U
YMEHUH NpH peIIeHNH 33]1a4 B paMKax yueOHOTo Marepuania.
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— Tema 2.3. CpencrBa u3MepeHHUil U HX XapaKTePHUCTHKH

JlaGopaTopHasi padora Ne 2
H3mepeHue napaMeTpoB JeTaljieill ¢ MOMOIIBI0 IITAHTEHHHCTPYMEHTOB

Heab padorbi: 1) 0CBOMTH METOIUKY UW3MEpPEHHs IapaMeTpOB JeTalieii ¢ TOMOUIBIO
LITAaHT€HUHUHCTPYMEHTOB,
2) TUpUBUTH YMEHHS M HABBIKM CAMOCTOSTEILHON pPabOTBI C Y4YCOHUKOM U
JIOTIOJTHUTEILHOM JIUTEPATypPOM.

Boinosinus padory, Bel Oyaere:

ymemy:

— V1 BBINOJHATH METPOJOTHUECKYIO TOBEPKY CPEJCTB U3MEPEHHUIA;
— Y, IpoBOAUTH UCHIBITAHUS U KOHTPOJIb MPOAYKIIUU;

— VY, omnpenensiTe U3HOC COEIMHEHUN;

MarepunanbHoe obecrneyeHue:
WNHnuBuayanbHbIM pa31aToOYHbIA MaTepual Ha JaHHYIO TEMY.

3aganue:

1 HV3meputh 3aJaHHBIC MapaMeTpbl M 3aQHUKCHPOBATH PE3YJIbTaThl C YYETOM MOTPEUTHOCTH
U3MEpEeHUSI.

2 Crenath BBIBOI.

Kpatkne TeopeTudyeckue cBeIeHUs:

[loq Ha3BaHMEeM INTAHTC€HUHCTPYMEHTHI OOBEIMHEHBI MHOTOYMCIICHHBIE  HHCTPYMEHTHI,
MPUMEHSIEMbIC JIJII M3MEPEHUsS JIMHEHHBIX pPa3MEpPOB METOJOM HEIMOCPEICTBCHHOM OICHKW WU IS
HAaHECEHMsI pa3MEpOB Ha IMOBEPXHOCTH 3aroTOBOK B Ipolecce pa3MeTku. K HHUM OTHOCATCA:
IITAHTEHIIUPKYJIH, TAHTeHTITyOUMHOMEPHI M IITaHTreHpeiicMackl. OHM MpeIHa3HaueHbl ISl U3MEPEHUS
Hapy>KHBIX ¥ BHYTPEHHUX Pa3MEpOB M IITyOWH, a TaK)Ke Pa3METOYHBIX PaldoT.

N3mepeHne B IITAHTEHUHCTPYMEHTaX OCHOBAHO HA NMPUMEHEHUU HOHUYCA, KOTOPBIM IO3BOJISET
OTCUUTHIBATH JAPOOHBIC JECICHHUS OCHOBHOM IIKaibl. LleHa jeneHus HOHMyca IITAHTEHIIUPKYISI MOXKET
obiTe: 0,1, 0,05, 0,02 mwm. Ilpenensr u3mepenus mTaHreHiupkyiaeit go 2000 mMm; IlorpenrHocTs
M3MEpEeHUs IITaHT€HUHCTPYMEHTOB B fuana3oHne ot 1 g0 500 mm cocrainsier ot 50 10 200 MKM.

@ 30,2

Pucynok 1 — YerpoiicTBO HOHHYCA M OTCYET OKA3aHUM IITaHT€HIUPKYJIS

Honwnyc npencraBnser co0oil JIMHEHKY CO IMIKAIOH, MO0 KOTOPOW OTCUUTHIBAIOT APOOHBIC JEIECHUS
OCHOBHOM mKkansl OtcueT wu3MepseMod BenuuuHbl "A" C [OMOLIBIO HITAHTEHUHCTPYMEHTOB
CKJIQJIBIBACTCS U3 OTCUeTa IEeNbIX AeseHnid "N" 1o OCHOBHOM ITKajie U oTcueTa IpoOHbIX aenenuid "J[" mo
mkane HoHuyca: A = N + J[. [Ipu HyneBoM 0JI0)KEHUH HYJIEBbIE IITPUXH OCHOBHOW M HOHMYCHOM IIKaJ
coBmajaroT. [lpu 3TOM mocineaHU ITPUX MIKATbl HOHMYCA TAaKXXe COBIMAJAET CO LITPUXOM OCHOBHOM
LIKaIbl, ONPEACNAIOIUM JUIMHY IIKaubl HOHMYyca. IIpu u3MepeHMM IIKana HOHMYCa CMEIIAeTcs
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OTHOCHUTCIIBHO OCHOBHOfI, H TI0 MOJIOKCHUIO HYJICBOI'O HITpHUXAa HOHUYCA OHNPCACIAIOT BCIUYUHY 3TOI0
cMmenieHus, paBHyr usMmepsemoi BenwunHe (N). JIpoOHBIE neNeHUsS ONMPEeAessiOT 1O COBIAJICHUIO
KaKoro-mmbo INTpUXa HOHMYCAa C JIIOOBIM IITPHUXOM OCHOBHOW INKajbl. M3MepeHHe ¢ MOMOUIbIO
IITAaHTCHIUPKYIS (puc.l) pa3inuyHBIX 3JIEMEHTOB KOHCTPYKIMU (IMaMETPOB OTBEPCTHS WJIM Bala,
MEXIICHTPOBOTO PACCTOSHUSA, TIyOWHBI OTBEPCTHUS W T.II.) TPOBOAAT CICAYIOIIMM O00pa3oM: MpH
OTCTOIIOPEHHOM BHMHTE 5 TEpeMEmaroT Mo InTaHre | HOHWYC 6, NMPHUBOJSAT B CONPUKOCHOBEHHE C
IOBCPXHOCTAMU U3MCPACMBIX [[eTaJ’IefI N3MCPUTCIIbHBIC IMOBCPXHOCTHU IITAHI'KM W HOHHYCA 2 1 3 um
COCJIMHEHHOT'0 ¢ HOHUYCOM M3MEPUTEILHOTO CTEPKHS 7. B 3TOM MOI0KEHUN HEOOXOAUMO 3aCTOIIOPUTH
paMKy HOHHYCa 6 BUHTOM 5 M CHATBH OTCUET CO LIKaJIbI Mproopa.

0 e
L . N ey
0 1]
A
231455 7\5 LR T
e Jesemue xovuyca  Homeye

Pucynok 2 — HoHnyc mtaHreHIUPKYJIS.

[Tpu M3MepeHnn MTaHTCHIUPKYJIEM [EIbIe MUJUTUMETPBI OTCUUTHIBAIOTCS 110 MHJUTMMETPOBOU IIIKAJIe, a
JeCAThIC JIOJIM — TI0 IIKaJe HOHWYCA, HAYMHAs OT HYJICBOM OTMETKH JIO TOW PHCKH, KOTOpas COBIAIacT C
KaKou-11M00 pUCKONW MUJUTMMETPOBOM mKansl (puc. 3).

n 1 2 3

61224567890

]

Bi1234567890

BI2345567839%

Pucynok 3 — IonosxeHue mKal MTaHTSHITUPKYIIS P OTCYETE Pa3MEPOB:
a) — 0,9MMm; 6) — 6,5 Mm; B) — 34,3 mm.

[lItanreHrayOMHOMEp — 93TO  CHEUUAIM3UPOBAHHBIA  W3MEPUTENBHBIM  HMHCTPYMEHT  JJIs
BBICOKOTOYHOTO OIpeAeNeHUs] TIyOuHBl OTBEPCTUN M Ma30B. Pa3muuHble TUIBI MITAaHT€HINTYOMHOMEPOB
IIMPOKO TPUMEHSIETCS NpPU CTaHOYHOW 0OpaboTKe jeTayedl, B CTPOHMTENbCTBE, PEMOHTE MAIIMH U
o0opynoBaHus U Ipyrux cepax AesITETbHOCTH.

[ITanreHrayOMHOMEpHI MpeIHa3HAuYeHbl Ui U3MEpPEHUH TIIyOMH OTBEPCTUH M TAa30B, BHICOTHI
YCTYyNOB M T.1. LleHa aelleHnst HOHMYyca 3TUX UHCTPYMEHTOB cocTasiseT 0,05 MM, quana3zoHbl H3MEPEHUN
—0...160; 0...200; 0...250; 0...315; 0...400 mm. Ha puc. 4 uzobpaxen mranrenrityonraomep tuna LT,
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COCTOSIIIMM M3 IUTAaHTU C OCHOBHOM MWJUJIMMETPOBOM HIKanoi 1, pamku 2 ¢ HOHMYCOM 3, OCHOBaHHMEM
(TpaBepcoii) 4.
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Pucynok 4 — YcTpoHCTBO IITaHT€HITTyOMHOMepa

I/ISMepI/ITeHBHHMI/I MMOBCPXHOCTAMU ABJIAKOTCA HHXXHAA IMOBCPXHOCTb OCHOBAHHMA PpPaMKHU H
MOBCPXHOCTh HUKHEI'O TOPLA HITAHI'U.

HpI/I HU3MCPCHUHA HlTaHFeHFJIY6I/IHOMCpOM OCHOBAHHUC paMKH IIPHUIKUMAIOT K ITOBCPXHOCTH U3ACIINA,
a ITAaHTr'y MpoABUTalOT CHadalia BpY4YHYIO, 3aTCM C IMOMOMIbIO MCXaHU3Ma MUKpPOIIOJaun 10 yIiopa B JHO
U3ACIu. I[anee CTOIIOPAT ITAHTY CTOIIOPHBIM BUHTOM U IIPOU3BOIAT OTCUHCT MOKa3aHuM.

IHopsaok BbINOJIHEHUS PA0OTHI:

1. 3aKOHCIIEKTUPOBATH TEOPETHUECKUE OCHOBHI.
2. I3mepuTth pa3mepsl JeTale.

3. [IpocTaBuTh OTyYEHHBIC Pa3MEPhI Ha ICKU3E.

4. OTBETUTH Ha BOIMPOCHI, XapaKTEPUIYIOIIHNE MPOIIECC U3MEPEHHS I TAHTCHIIUPKYIIEM.
5. Cnenathb BBIBO.

Xoa pa0doThI:

1. 3aKOHCTIEKTUPOBATh TEOPETUUECKHE OCHOBBI.

2. HauepTuTh 3CKU3 U3MEPIEMOi JeTanei.

3. OcMOTpeTh MTAHTCHINPKYJTb, IITAHTEHTTyOMHOMED U TIPOBEPUTH UX TOYHOCTH.
4. I3MepuTh pa3Mepsl J1eTalu.

5. [IpocTaBuTh NOTyYEHHBIE Pa3MEPbI Ha ICKU3E.

6. OTBeTUTh Ha BOINPOCHl, XapPaKTEPU3YIOIIME MPOLECC H3MEPEHUs MITAaHT€HIUPKYIIEM,
HITAHT€HTTTyOMHOMEPOM.

1. BriBogoM k pa60Te SABJIICTCA OIPEACIICHUC HCKOMBIX 3HA4YEHMH.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpoieIaHHOM padoTe

Kpurepum ounenku:

«OTJIIMYHO» = 06yqa101u1/1171051 MMpaBHUIIbBHO OTBCTUJI HA TCOPCTUUCCKUC U NMPAKTHYCCKUC BOIIPOCHI.
Ilokazan oTnmyHBIC 3HAHUS B paMKax yqe6Hor0 marcpuajia. Ilokazan oTimyYHBIE YMCHHA U BJIAJCHHA

HaBbBIKAMU TPUMCHCHUS TMOJTYYCHHBIX 3HAaHUU U YMCHHf/'I IIpU BBINTOJIHCHUHU 3aJIaHUS. OtBeTHn Ha BCe
AOIIOJTHUTECIIbHBIC BOITPOCHI;
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«XOPOIIO»- OOYYAIOMIMKCS BBINOJHWI C HEOONBIIMMH HETOYHOCTSIMH TPAKTHUECKUE 3aJaHUS.
[Tokazan xopormire yMeHUS U BIaJEHUS HaBBIKAMHM MPUMEHEHUS TOJYYEHHBIX 3HAHUM M YMEHHIl mpu
OBJIa/ICHUH yueOHOro Marepuaia. OTBeTrsI Ha OOJBUIMHCTBO JOMOJHUTEIHHBIX BOIIPOCOB.

«YIOBJIETBOPUTEIBHO» - 00YyJarOMIMiics MOKa3al yI0BJIETBOPUTENIbHbIC 3HAHUS B paMKax y4eOHOTo
Matepuana. C CyIIECTBEHHbIMH HETOYHOCTSAMHM BBIIIOJIHWI IpaKkTUdeckue 3anaHus. [lokasan
YIOBJIETBOPUTENIbHbIC YMEHHS U BJIaJICHUS HAaBbIKAMU MPUMEHEHHS MMOJYYCHHBIX 3HaHUN U YMEHUH MpH
OBNIaJIcHUN y4eOHOro Mmarepuana. JlOmyCcTHJI MHOTO HETOYHOCTEH MpU OTBETE Ha JOMOJHHUTEIbHBIC
BOIIPOCHI;

«HEYJOBIICTBOPUTEIBHO» -O0YyJarOIIMICS TPH OTBET€ HA TEOPETHUYECKHUE BOIMPOCHl U TPH
BBITIOJTHEHUH MPAKTUYECKUX 3aJaHUi MPOJAEMOHCTPUPOBANl HEAOCTATOYHBIA YPOBEHb 3HAHUNM U YMEHHM
IIPU PEUICHNH 33/1a4 B paMKax y4eOHOro MaTepHara.
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Tema 3.1. OcHOBHBIC IOHSITHE U ONpeAeIeHHs B 00J1aCTH Ka4eCcTBa NPOAYKIMHU

IIpakTnyeckas padora Ne 5
N3yyeHue 1 aHAJIN3 JOKYMEHTOB CHCTeMbI MEHEKMEHTAa Ka4yecTBa

Iean padoThi: 1) 03HAKOMUTHECS CO CTPYKTYPOH U COAEPIKaHHUEM HAlMOHAIBHOro cranmapra MC
ISO 9001-2015;
2) MPUBHUTh YMEHHS ¥ HAaBBIKK CaMOCTOSATEILHOH pPabOThl C YYECOHHKOM H
JIOTIOJIHUTEIBHOM JIUTEPATYPOU.

Beinosinus patdory, Bel Oyaere:
ymemy:
— V1. ucronb30BaTh B MPO(ECCHOHATBHON AEATEIbHOCTH JOKYMEHTAIIMIO CUCTEM KayeCTBa;

MarepuajibHoe o0ecnieyeHue:
NuauBuyanbHbIN pa31aTOYHbIA MAaTEpUAIL HA TAHHYIO TEMY.

3aganue:

1 W3yuuth conepkaHue H CTPYKTypy MexayHaponHoro crangapra MC 1SO 9001-2015,
CTaHJIapTa OpraHU3aIUH.

2 OTBeTUTh HA BONPOCHI, XapaKTEPU3YIOIIME HA3HAYCHHE, COACPKAHUE H  CTPYKTYPY
MexayHapoanoro cragaapra MC 1SO 9001-2015.

IMopsitok BBINOJTHEHHS PA0OTHI:

1. O3nakomuTtcs co cragaaprom ISO 9001-2015.

2. 3apucoBarh MPEICTaBICHUE SJICMEHTOB OJIMHOYHOTO TpoIiecca.

3. Ommcarp ki PDCA, 3apucoBaTh MOJIeb CUCTEMbBI MEHEDKMEHTA KaueCTRa.

4. OTBeTHTh HA BOIPOCHI, XapaKTCPU3YIONIUE HA3HAYCHHE, COJCPKAHHE W CTPYKTYPY
MexayHapoanoro ctanaapra MC 1SO 9001-2015.

5. [To3HAKOMUTHCS CO CTAHIAPTOM OPTaHU3AIIHH.

6. CaenaTh BBIBO,.

Xoa padoThi:

1. O3nakomuTcs ¢ MmexxayHapoauasiM crangaprom MC 1SO 9001-2015.

2. 3apucoBaTh IIPEJCTABICHHUE JIEMEHTOB OJMHOYHOTO MpoIiecca.

3. Omucats nukn PDCA, 3apucoBaTh MOJIEb CUCTEMBI MEHEKMEHTA KaueCcTBa.

4. OTBeTHTh Ha BOIPOCH, XapaKTEPHU3YIOUIME Ha3HAUYEHUE, COJEpKaHHE U CTPYKTYpY
MexayHapoaroro ctagaapra MC 1SO 9001-2015.

5. Ilpoananu3upoBaTh CTAaHAAPT OPraHM3ALMH, YKa3aB JaHHBIE B CICYIOIIEM BUJIE:

Ha3nauenue nokymeHra — ...

JlaTa BBeIeHHS B JEHUCTBUE — ...

CTpyKTypHBIE 2JIEMEHTHI 1 UX Ha3HAYCHHUE: ...

6. BeiBos1oM K paboTe ABIsETCS OINpeieieHue TEpPMUHA CUCTEMa MEHE/DKMEHTa KayecTBa, a TAKKe
yKa3zaHue 00JacTH MPUMEHEHHS MeXyHapoaHoro ctagaapta MC 1SO 9001-2015.

®opma npeacTraBiaeHus pe3yJbTara:
Otuer o npojenaHHoi padote

Kpurtepun onenkmn:
«OTJINYHO» - OOydaroIuics MPaBUIbHO OTBETHJI HAa TEOPETHUECKHE U MPAKTUYECKHE BOIPOCHI.
[Tokazan oTiaMuHBIE 3HAHMS B paMKax ydeOHoro marepuaina. [lokazan OTIMYHBIE YMEHUS M BIaJEHUS
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HaBbIKAMHU MPUMEHEHHUS TMOJYyYEHHBIX 3HAHUW U YMEHUU NpU BBINOJIHEHUU 3anaHusi. OTBETUI Ha BCe
JOTIOJTHUTENBHBIE BOIIPOCHI;

«XOPOIIO»- OOYYAIOMIMKCS BBINOJHWI C HEOONBIIUMH HETOYHOCTSAMHU MPAKTUUYECKHUE 3aJaHMA.
[Tokazan xopolne yMEHUs W BIIAJICHUsS HABbIKAMU IPUMEHEHHUs MOJYYEHHBIX 3HAHUW U YMEHUU IpHU
OBIIa/ICHUH yueOHOro Marepuana. OTBeTrI Ha OOJIBIIMHCTBO JOMOIHUTEIBHBIX BOIIPOCOB.

«yIOBJIETBOPUTEIILHO» - 00yYaroIIuiics MOKa3all y10BIETBOPUTENIbHbBIC 3HAHUS B paMKaxX y4eOHOTo
Matepuana. C CyIIECTBEHHbIMM HETOYHOCTSAMHM BBIIIOJIHWI IpaKkTudeckue 3anaHus. [lokasan
YAOBJIETBOPUTENIbHBIE YMEHUS U BJIaJCHUS HABBIKAMU IPUMEHEHUS MOJYYEHHBIX 3HAHUW U YMEHHH Npu
OBNIaJIcHUN y4eOHOro marepuana. JlOmyCTHJI MHOTO HETOYHOCTEH NpU OTBETE€ Ha JIOTOJHUTEIbHBIC
BOITPOCHI;

«HEYJOBIICTBOPUTEIBHO» -O0yJAlOIIMICS TPH OTBET€ HA TEOPETHUECKHUE BOIMPOCHl U IPH
BBIITOJIHEHUM IPAKTUYECKUX 3aJaHUM IPOAEMOHCTPUPOBAT HEAOCTATOYHBIM YPOBEHb 3HAHUW U YMEHUU
IIPU PELICHNH 33/1a4 B paMKax y4eOHOro MaTepHara.
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