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HOACHUTEJIbBHASA 3ATINCKA

Metoanuyeckre yka3aHHMs IO BBITOJHEHMIO MPAKTUYECKUX 3aHATUH MO JUCLMILIMHE
OIl.04 «CpenctBa W METOABI HW3MEPEHUS» TPEAHA3HAYECHBI s OOydaromuxcs IO
crienanbHOCTH 27.02.06 MeTpoaoruyecKuii KOHTPOJIb CPEICTB UBMEPEHU.

Paboueii mporpamMMoil TUCHMIUIMHBI MPEAYCMOTPEHO  BBHIMOJHEHUE CTYIECHTAMHU
npakTudyeckux 3aHATHi. Llens pabor — yriayOneHue, paclIMpeHHe U 3aKpeIuieHHe 3HaHWM,
IIOJlyUYEHHBIX Ha TEOPETUYECKUX 3aHATUAX IO AAHHOM TUCLUIUIMHE, IIPUOOPETEHUE HABBIKOB
paboThI ¢ U3MEPUTEIILHBIM HHCTPYMEHTOM, a Takke (OPpMUPOBAHUE CIEAYIOIIUX KOMIETEHIUI:

OK Ol. Beibupare cmocoObl pemieHusi 3aaad  MpoecCHOHAIBHONW JIEATENbHOCTH,
IPUMEHHUTEIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. OcymiecTBisTh NOUCK, aHAIW3 W MHTEPIPETAUI0 MH(OpMAIH, HEOOXOIUMOM
JUIs BBITIOJIHEHUSI 3314 IPO(PECCUOHATIBHOM 1€ TEIbHOCTH.

OK 03. IInannpoBath U peayn30BbIBATh COOCTBEHHOE MPO(ECCHOHATBHOE U JTMYHOCTHOE
pa3BUTHE.

OK 04. PaGoratp B KOJUIEKTUBE U KOMaHJIe, 3(P(PEKTHMBHO B3aWMOJIECHCTBOBATH C
KOJIJIEraMH, PyKOBOJICTBOM, KIIMEHTAMHU.

OK 05. OcyuiecTBisITh YCTHYIO M MMCbMEHHYI0 KOMMYHHMKAIMIO HA T'OCYJapCTBEHHOM
A3bIKE C yUETOM OCOOEHHOCTEH COLMANBHOTO U KyJIBTYPHOIO KOHTEKCTA.

OK 06. Pabotatp B KOJUIEKTHBE M KOMaHJE, A(PPEKTHBHO OOMIAThCA C KOJUIETaMH,
PYKOBOJICTBOM, IIOTPEOUTEISIMH.

OK 09. ITonb3oBaThcst NpoQecCHOHATBHON JOKyMEHTAllMel Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

I1K 1.1. OueHuBaTh Ka4€CTBO CHIPhs, MAaTEPHAIIOB, MOy (PaOpPUKATOB U KOMIUIEKTYIOIINX
U3/IeNIUi Ha COOTBETCTBHE TPEOOBAHUSAM HOPMATHUBHBIX JOKYMEHTOB.

I1IK 1.2. Onpenenats TEXHUYECKOE COCTOSIHUE 00OpYyIOBaHMSA, OCHACTKU, UHCTPYMEHTA,
CpEICTB U3MEPEHHUIA.

IIK 1.3. Pa3pabareiBaTh TEXHUYECKYIO JOKYMEHTAIMIO IO SKCIUTyaTallid U PEMOHTY
3JIEKTPOHHOTO 000PY/I0BAHHS.

IIK 1.4. Opranu3oBbIBaTh XpaHEHUE HM3MEPHUTEIBHBIX MPUOOPOB, CPEICTB MOBEPKH U
KaJIMOPOBKH.

I[IK 2.1.IloaroraBnuBarth TEXHUYECKHE JOKYMEHTHI M OO0pa3lbl MPOIYKIUU JUIS
VCIIBITAaHU .

I[IK 2.2. OpopmiiATh MOKYMEHTAIMIO HA TOATBEPXKJACHUE COOTBETCTBHSI MPOIYKIIHH
(yemyr).

I[IK 2.3.[IpoBoauTh periaMeHTHble W NPOPHIAKTHYECKHE pPAOOThI, HACTPOUKY
00opy1oBaHuUs.

1K 2.4. PazpabaTbIBaTh CTaHAAPTHI OPraHU3alNU, TEXHUYECKHE yCIOBHUSI.

[IK 2.5. PazpabaTsiBaTh METOJIUKH U3MEPEHUN U UCTILITAHHIA.

Bcero Ha npakTuueckue 3aHATHSA — 36 4acos.



PA3JIEJI 1. OCHOBBI METPOJIOTUX U TEXHUYECKHWE UBMEPEHUSA

Tema 1.1. O0mme cBeieHust 00 U3MepeHUsIX U cpeacTsax usmepenuii (CH)

JlabopaTropHoe 3ansaTne Ne 1.
Onpenenenue BUI0B U METOZIOB U3MepeHuil. Mizydenue kiaccu@ukanyuy norpeHocTel.
PacueT abconm0THOM, OTHOCUTENIBHOMN U IPUBEACHHOMN MOIPEUIHOCTH.

Heab: HAyuynuThCS KIacCU(PHUIMPOBATH M3MEPEHUS IO CIOCO0Y IMOJYYCHUS Pe3yJbTaTa,
pacCUUTHIBATH OCHOBHBIE BUIbI TOTPEIIHOCTEH.

KoanuecTBo yacoB: 2 yaca.

Koabt popmupyembix komnerenuuii: OK 01, OK 02, IIK 1.1.

3apanue 1. /{18 mpeasioKEHHBIX CUTyalldd ONpENSIUTe BUI HU3MEpPeHHs (MpsMoe,
KOCBEHHOE€, COBOKYITHOE, COBMECTHOE) U METOJ HU3MEpeHUs (HEMOCPEICTBEHHON OIEHKH,
CpaBHEHHUS C MEPOii).

Ipumepol cumyayui:

1. N3MmepeHne 1iMHbI CTOJIa PYJIETKOM.
2. Omnpenenenne TIOTHOCTHU Tela IO Pe3yJibTaTaM U3MEPEHHS €r0 MacChl U 00bheMa.
3. N3Mmepenne nuameTrpa Bajia ITAHTCHIIMPKYJIEM.

3ananme 2. Pemute 3a1a4u Ha pacyeT NOTPEUTHOCTEH.
3aoaua: llpu noBepke ammepMerpa ¢ npeaenom m3mepenus 10 A mokazanus mpubopa
coctaBwid 5,1 A, a mokazanus oopasioBoro npudopa — 5,0 A. Onpenenure:

1. AOGCOTIOTHYIO MOTPEITHOCTb.

2. OTHOCHUTENBHYIO MOTPEITHOCTD.

3. [IpuBeneHHYI0 TOTPELIHOCTb.

4. CooTBeTrcTBYeT J1 MPpUOOp Ki1accy TOUHOCTH 1.57

Kpurepun onenkmn:

. 3auér craBUTCA B Clly4ae, €CJIIM BEPHO OMNPEACIICHbl BHUIBl H3MEPEHUN U
IIPaBUJILHO IPOU3BE/CH PACUYET MOTPEIIHOCTEN ¢ BEIBOAAMU O KJIACCE TOYHOCTH.

. He3auért cTtaButTcs, eciu JOMyIHieHbl TpyOble OMMOKKM B  KiaccupUKauu

M3MEPEHUH UM HEBEPHO MPUMEHEHBI (POPMYJIBI pacueTa IMOTrPeHOCTEH.

JlabopaTopHoe 3ansTHE Ne 2.
Pabota ¢ HopmaTuBHO# nokymeHTaruei. Mzydenue crpykrypsl [OCToB Ha MeTOIbI
u3Mepenuil. [louck nupopmanuu B rocyaapcTBeHHbIx peectpax CH.

Heab: npuoOpecTH HABBIKM TOMCKAa MeTpojoruyeckod uHpopmanuu B OI'UC
«APIIMH» 1 paboThI C TOCYy1apCTBEHHBIMU CTaHIAPTAMHU.

KoanuectBo 1yacoB: 2 yaca.

Koabt popmupyembix komnerenuuii: OK 02, OK 09, I1K 2.4.

3aganue 1. lVcnons3ys @enepanbubiii nHbpopMaunoHusli pona (PI'UC «APLIWHYy),
HallIuTe OIMCAaHUE THUIIA CPEACTBA H3MEpPEHUIl Mo 3ajaHHOMY HoMepy l'ocpeectpa (win
Ha3BaHMIO npudopa). Beimuimmure:

1. Howmep B I'ocpeectpe.

2. MeXIoBEepOUYHBIN UHTEPBAI.

3. Meroanky NOBEpKH.



3aganue 2. M3yuure npemnoxeHHbli  ['OCT  (mampumep, I'OCT  8.051-81
«IlorpemrHocTy, AomycKaeMble PU U3MEPEHUH JUHEHHBIX pazmepoB A0 500 mm»). Onpenenure
JONYCTUMYIO TOIPEUIHOCTh M3MEpPEHUs Ul 33JaHHOIO0 HOMHMHAJIBHOTO pa3Mepa M KBaJIUTETa
TOYHOCTH.

Kpurtepun ouenkm:

. 3ayér: HalineHbl KOppPEKTHblE CBeJIeHUuss O mpuldope, BEPHO OIlpenaeeHa
Jornyctumast norpemHocts no tadbaumam 'OCT.
. He3auér: He ymeer nonb3oBaThesi nouckom B OI'MC, He opueHTHpyeTcs B

Ta6J'II/II_IaX CTaHAapTOB.

JlabopaTropHoe 3ansaTHe Ne 3.
Br160p cpeacTs u3mepeHuit o TOUHOCTH U AMANa30Hy U3MEPEHUN AJ11 KOHKPETHON
M3MEPUTENIBHOM 3a1auu.

Ilesb: HayduThCsI OOOCHOBAHHO BHIOMPATh W3MEPUTENbHBIM HWHCTPYMEHT HCXOIsS U3
JIOIyCKa Ha U3rOTOBJICHUE JETaIH.

Konn4yecTBo 4acos: 2 yaca.

Koasbi popmupyemsbix komnerennmii: OK 01, I1K 1.2, TIK 2.5.

3aganue 1. /lansl uepTeku JeTaneil ¢ yKa3aHHBIMM pa3MEpaMHU U JIOIYCKaMH
(mampumep, Ban @50h7).

1. Omnpenenute BEIUYNHY JIOITYCKa.

2. PaccuunTaiite nomycTUMyr0 MOTpeHmIHOCTb u3MepeHus (oo6sryno 1/3 ... 1/5 or
JIOTTYCKa).

3. Bribepure u3 cipaBo4HUKA CPECTBO U3MEPEHUH (IITaHI€HIUPKYJIb, MUKPOMETP,

CK00a), KOTOpOE yJIOBJIETBOPSIET TPEOOBAHUAM 10 TOYHOCTHU U JIMAIIAa30HY.

Kputepun onenkmu:

. 3a4éT: BBIOpaHHBIII HHCTPYMEHT oOOecreynBaeT HEOOXOAUMYID TOYHOCTb
n3Mmepenus. Caenano o00CHOBaHKE BHIOOpA.
. He3auér: BeiOpan mpuOOp, MOrPEHIHOCTh KOTOPOTO MPEBBIIIAET JOMYCTHMYIO

(u3mepeHue OyeT HETOCTOBEPHBIM).

JlabopaTropHoe 3ansiTue Ne 4.
O06paboTka pe3ynbTaTOB MPSMBIX MHOTOKPATHBIX U3MepeHuid. Pacuer ciayyaitHon
MOTPEITHOCTH U IOBEPUTEIIHLHOTO MHTEPBAJIA.

Heab: ocBOUTh METONUMKY MaTeMaTU4ecko o00paboTku psna HaOMOAeHUH Ui
HOBBIIIEHUS] TOUHOCTH pe3yJIbTaTa.

KosanuecTBo yacoB: 2 yaca.

Koasbl popmupyembix kommerenumii: OK 01, 1K 2.5.

3aganue 1. [lan psan pe3ynabTatoB uzmepenuit (n=10) 0HOTO U TOTO ke mapameTpa.
Haiinure cpennee apudmernyeckoe 3HaUCHUE.
BoruncnuTe OTKIOHEHUS KaXKI0TO U3MEPEHUS OT CPETHETO.
Paccuuraiite cpennexBanparuueckoe otkiaonenue (CKO).
Hcknrounte rpyObie mpoMaxu (KpUTEpHid 3 curma).

S. 3anumuTe pe3yabraT B Buje: X = Xcp £ A, ¢ yKa3aHHEM JIOBEPHUTEIbHOU
BeposaTHocTH P=0.95.

=

Kpurepum oueHku:



. 3a4ér: pacueTbl BBIIIOJIHEHBl BEPHO, PE3YyJIbTAT 3allUCaH B COOTBETCTBUM C
MIpaBUJIaMU OKpYTJIeHUs 1 HopMatuBamu MU 1317.

. He3auér: ommbku B apudmernyeckux pacuerax CKO, HempaBuibHas 3amuch
KOHEYHOI'0 PE3yJIbTaTa.

JlaGopatopHoe 3ansaTHEe Ne S.
W3yueHue mpaBuil XpaHEeHHUs U KOHCEPBALMU U3MEPUTENBHBIX TprOopoB. OdopmiieHune
KypHasoB yueta CU.

Henab: u3yuntsh TpeOOBaHUS K YCIOBUSAM COJAEPKAHUS CPEACTB U3MEPEHUN U MOPSA0K
BEJICHUS YYETHOU TOKYMEHTAIUU.

KonuuecTBo yacos: 2 yaca.

Koabl popmupyembix komnerenumii: OK 03, 1K 1.4.

3apanme 1. 3yunte MHCTPYKUMIO MO 3KCILTyaTallMy HA IMITAHT€HLIUPKYJIb U MUKPOMETP
(pazgen «XpaHeHue u KoHcepBaIius» ). CocTaBbTe KPATKYIO MaMSTKY:

1. TemnepaTypHO-BIaKHOCTHBINA PEKUM XPaHEHUS.
2. Marepuasl, UCIIOJIB3yeMbI€ JIJIs1 KOHCEpBAIMU (CMa3Ku, Oymara).
3. [Topsmok meiicTBUl TPH MOCTAHOBKE MPUOOPA HA ATUTEIBHOE XPaHEHHUE.

3apganme 2. 3anonnute OnaHk «KypHan ydera cpeicTB U3MepeHHi» 1 3-X npubopoB
(maHHBIE IPUAYMATh WK B3SITh C UMEIOLINXCS B KAOUHETE):

. HaumenoBanue, Tur, 3aBojickoil HOMeED.
. [JaTa nocieHen NOBEPKHU.

J [ara cienyrouieit noBepKH.

. MecTo yCTaHOBKH/XpaHEHHUS.

Kputepun onenkmu:

. 3auéT: maMATKa COCTaBJI€HA BEpPHO, JKypHaJl 3aloJHEH 0e3 OmHMOOK B CpPOKax
MOBEPKH.
. He3a4éT: HEBEepHO  ompezneneHsl CPOKM  IOBEPKHM, HApyLIEHbl  IpaBuia

odopMIIeHHUS KypHaa.

Tema 1.2. CpeacrBa usmMepeHusi JMHEHHBIX U YIJIOBbIX BEJTHYUH
JlaboparopHoe 3ansTHe Ne 6.
N3mepenue pa3mMepoB jieTanei ITaHTeHUHCTPYMEHTaMH (IITaHT€HIIUPKY b,
mrranreHrayounnomep). OdopmiieHne 3cKu30B.

Iesb: npuoOpecTy MNpakTUYECKUE HABBIKM M3MEpPEHHMs] HApYKHbIX M BHYTPEHHHUX
pa3MepoB, a Takxke rTyOuHbl 0TBepCTHi ¢ TouHOCTHIO 0,1 1 0,05 MM.

Konn4yecTBo 4acos: 2 yaca.

Koasbl popmupyemsbix komnerenumii: OK 01, OK 04, TIK 1.1.

3aganue 1. BoimonHnTe M3MEpEHUE CTYNIEHYATOTO BAIMKA C TIOMOIIBIO IITAHTCHITUPKYJIS
LITI-1 (nena nenenus 0,1 mm) u LHIII-1I (nena nenenus 0,05 mm).

I. W3mepbTe NIIMHBI CTYIIEHE.

2. H3mepbTe 1uaMeTphl CTyIIEHEH.

3. BrinonnuTe 3cku3 nerany.

4. Hanecure noayueHHble pa3Mepbl Ha 3CKU3.



3anganue 2. C mOMOIIBIO IITAHICHINyOUHOMEpAa U3MEPhTE IIyOUHY TIIyXOro OTBEPCTHUS
Wik BBICOTY ycryma. CpaBHHUTE pe3ysibTaT ¢ U3MEpPEeHHEeM TIIIyOMHOMEpPOM IITaHTEeHUIUPKYJIs
HHII-1.

Kpurtepun ouenkm:

. 3a4éT: U3MepeHuss BBINOJIHEHb BEPHO, O3CKHU3 COOTBETCTBYET TpPEeOOBAHUIM
ECK/I, moka3aHust cautanbl 6€3 omnO0K HOHUYCA.
. He3auér: rpyOble omMOKM NpHU CYUTHIBAHUU TOKa3aHUI (HEBEPHO OINpeesieHBI

JACCATBIC NN COTBIC JOJIN MI/IJ'IJ'II/IMCTpa).

JlabopaTropHoe 3ansaTHe Ne 7.
Pabora ¢ MukpomMeTpuueckuM HHCTpyMeHTOM. HacTpoiika MUKpoMeTpa Ha HOJIb,
IIPOBEICHUE TOYHBIX U3MEPEHUM.

Henb: HayunTbCs HAcTpauMBaTh IVIAAKUH MHUKPOMETP M BBIINOJHATH HU3MEPEHMS C
TOYHOCTHEIO 110 0,01 MM.

Konn4yecTBo 4acos: 2 yaca.

Koasi popmupyemsbix komnerennmii: OK 01, ITIK 1.1, TIK 1.2.

3aganue 1. [Ipoeppre HacTpoiiky Mukpomerpa MK-25 (0-25 mm).

1. OuucTuTe U3MEPUTEIIbHBIE TOBEPXHOCTH.

2. Caenute NATKY U MUKPOBUHT, UCIOJIB3YS TPELIOTKY.

3. Ecnu HONb cOUT, BBIOJHUTE HACTPOHKY C MOMOIIBIO KiIto4da (1101 HaOJII0JeHUEM
npernojaBaTes).

3aganue 2. M3mepbre auamerp oOpasua (cBepiia, MPOBOJIOKHM, IUIACTHUHBI) B TpeX
CCUCHUSIX.

I. 3anuiuTe pe3ynbTaThl.

2. Omnpenenure OBabHOCTh (Pa3HOCTh TUAMETPOB BO B3aHMMHO NMEPIEHIUKYIISPHBIX
HaIpaBJICHUSX).

3. Crnenaiite BBIBOJ O TOQHOCTH JIE€TalIM, €CJIM JOMYCK HA OBAJIbHOCTH COCTAaBIISET
0,02 mM.

Kpurepun onenkmu:

. 3a4éT: MUKDOMETpP HACTPOEH, HU3MEPEHMsI IPOBEIEHBl C HCIIOJIb30BAHUEM
TPEILIOTKH, PE3yJIbTaT 3alliCaH BEPHO.

. He3auét: neranp mepexata (He HCIHOJIb30BaHA TPEIIOTKA), OMIMOKA B OTCUETE
MIOKa3aHUM.

JlabopaTtopHoe 3ansiTue Ne 8.
KouTponb oTkiI0HEeHU# (GOPMBI U PACTIONOKEHHS TOBEpXHOCTEH (OueHue,
HEenapauleJIbHOCTb) C MOMOILBbIO MHIUKATOPOB YaCOBOT'O THIIA.
Heab: ocBOUTH METOJBI U3MEPEHUN OTKIOHEHHU (OPMBI C HCIOJIB30BAHHUEM CTOCK U
VHMKATOPHBIX TOJIOBOK.
KosmnuecTBo yacoB: 2 yaca.
Koas1 popmupyemsbix komnerennmii: OK 01, ITK 1.1, TIK 2.3.

3aganue 1. CobGepure M3MEPHUTEIBHYIO CXEMY: YCTAHOBUTE MHIUKATOP YaCOBOTO THIIA
(MY-10) B mrTaTuB (CTOMKY).

3ananme 2. V3meppTe paauanbHOe OMEHHE Basla, YCTAHOBJIEHHOIO B IIEHTpAax WJIM Ha
npusMax.



1. KocHurech HAKOHEYHMKOM MHAMKATOPA MOBEPXHOCTH Basa (CO3[aliTE HATAT).

2. [ToBepHuUTE Bas HA OJIUH MOJIHBINA 00OPOT.

3. 3adukcupyiiTe MakcuMmanbHOe (Max) M MUHUMaIbHOE (Min) OTKIOHCHHE
CTpEJIKH.

4. Paccuuraiite OueHne Kak pa3HOCTh (Max - min).

Kpurtepun ouenkm:

. 3auyér: cxema coOpaHa >KECTKO, HHJMUKATOP YCTaHOBJEH NEPIEHIUKYISIPHO
HIOBEPXHOCTH, OMEHHE OIPEEIEHO BEPHO.
] He3auéT: HeycToiluMBas yCTaHOBKAa CTOWKH, HENPABUIBHOE CUYUTHIBAHHE

MOKa3aHUM IIKaJIbI HHAUKATOopa.

JlabopaTropHoe 3ansaTHe Ne 9.
N3mepenne mapamMeTpoB pe3b0bl ¢ UCTIOIB30BAHIEM PE3bOOBBIX MUKPOMETPOB H
KanmuOpoB (MPOOOK U KOJIEIT).
Heab: HayuuThCS KOHTPOJIUPOBATH METPHUUECKYIO pe3bOy KOMIUIEKCHBIM (KamuOphl) U
g depeHIIMPOBAaHHBIM (MHUKPOMETP) METOJAMHU.
KosnuuecTBo yacos: 2 yaca.
Koabl popmupyembix komnerenumii: OK 01, I1IK 1.1, IIK 1.4.

3ananme 1. [IpoBeauTe KOHTPOJIb BHYTPEHHEH pe3bObl (Faiiki) ¢ MOMOILBIO Pe3b00BOr0
KaJauopa-npoOKH.

1. [TonpoOyiiTe BBUHTUTH MpoxoaHyto cropoHy (IIP). Ona nomkHa MNpPOXOAUTH
CBOOOJIHO.

2. [TonpoOyiiTe BBUHTUTH HenpoxoaHyto cropony (HE). Ona He pjomkHa
BBMHYMBATKCS (Jlomyckaercs 1-2 obopota).

3. Cnemnaiite 3akmouenue: ['ogen / bpak.

3apganme 2. V3MepbTe cpenHuil auaMeTp HapyKHOW pe3bObl (00aTa) ¢ MOMOIIBIO
pe3b00BOro MHKpoMeTpa co BcTaBkamu. CpaBHHUTE MOJTYYEHHOE 3HAY€HUE ¢ TaOJMYHBIM (TI0
I'OCT 24705-2004).

Kpurepum ouneHku:

. 3auéT: BepHO ompezeneH BHI Opaka (WIM TOJHOCTH), MPABWIIBHO IT0J00paHbI
BCTaBKH JUJIsI MUKPOMETDA.

. He3auér: npuMeHeHne cuibl Ipu paboTe ¢ KaluOpaMu, HEBEpHBIH BHIOOD
BCTaBOK.

PA3AEJI 2. UBSMEPEHUSA ®U3UYECKUX U JIEKTPUYECKUX BEJIMYUH
Tema 2.1. CpeacrBa usMepeHus JaBJIeHNs, TEMIIEPATYPbl U Pacxoaa

JlabopaTopHoe 3ansTue Ne 10.
Nzydenue ycTpoiicTBa 1 MpoBepKa pabOTOCTIOCOOHOCTH MPY>KUHHBIX MAaHOMETPOB.

Hesb: n3yunTh KOHCTPYKIHMIO TpyO4aToil mpykKuHbl Byp/oHa, HaAy4YHTBCS ONpENeNiTh
KJIaCC TOYHOCTH MaHOMETPA.

KosnuuyectBo yacos: 2 yaca.

Koabl popmupyembix komnerenuuii: OK 04, I1K 1.2, I1K 2.3.

3aganue 1.PaccmoTpuTe MakeT WM pealbHBbI TeXHHMYECKUd MaHomeTp. Haiigute
OCHOBHBI€ 3JIEMEHTBHI: ILITYIEP, KOPITYC, LIKala, CTPEJIKa.



3ananue 2. Pacmdpyiite MapKUpOBKY Ha ImIKayie nmpudopa (Kjiacc TOYHOCTH, STUHHUIIBI
U3MEPEHMS], 3aBOJICKON HOMED).

3aganue 3. IIpousBeaure BHEWIHUN oOCMOTp mpuOopa Ha npeaMeT AedeKToB,
3alpelaIluX dKCIUTyaTauio (pa3ouToe CTEeKII0, CTpelKa He Ha HyJie, UCTEK CPOK MOBEPKH).
Odopmure akT aedexraruu (yueOHbIN).

Kpurepun ouenkmu:

b 3a4éT: Ha3BaHBI BCE DJICMCHTHI KOHCTPYKIHH, BEPHO OHNPCACIICH KJIaCC TOYHOCTH,
T'paMOTHO COCTaBJICH aKT.
b He3a4yéT: He 3HaAHUE CAWHUL U3MCPCHUS NABJICHUSA, IPOITYCK SABHBIX ,Z[C(I)CKTOB

IIPU OCMOTPE.

JladopaTopnoe 3ansitue Ne 11.
W3mepenune TeMnepaTypsl pa3IUuHbIMUA METO/IaMHU (KOHTAKTHBIM U OECKOHTAKTHBIM).
OneHka NorperHoOCTH.
Llesab: cpaBHUTH TOKa3aHUS JKUAKOCTHOIO TEpMOMETpa, LHM(POBOro JgaTyuka u
UPOMETPA.
Konn4yecTBo 4acos: 2 yaca.
Koasbl popmupyemsbix komnerennmii: OK 01, ITK 1.1, TIK 2.5.

3aganue 1. M3mepbre TemMnepaTypy BOJbl B COCYE C TOMOULIBIO:

1. CTeKIIIHHOT O JKUJKOCTHOI'O TEPMOMETPA.
2. Hudposoro MmynbrumMeTpa ¢ TepMonapoii.
3. BeckoHTakTHOrO HH(MPAKPACHOTO MUPOMETPA.

3aganne 2. CpaBHUTE TNOJyYCHHBbIC pe3yiabTaThl. OOBSICHUTE BO3MOXKHBIC NPUUNHBI
pPacXoKACHUsT TOKa3aHWH (MHEPIMOHHOCTh, KOA(PQHUIIMEHT W3IyUYCHUS] TOBEPXHOCTH IS
MUPOMETPA).

Kpurtepun ouenkm:

. 3auéT: u3MEpeHus NPOBE/IEHBI ¢ COOIIOACHUEM TEXHUKU OE30MacHOCTH, CIENIaH
00OCHOBaHHBIN BBIBOJ] O TOYHOCTHU MPUOOPOB.
. He3auért: HenmpaBWIbHOE HCIOJIB30BaHKE THPOMETpa (HE ydTeH KOI(PQPHUIMEHT

3MI/ICCI/II/I), HApyHICHHUC IIPpaBUJI paGOTH CO CTCKIIIHHBIM TCPMOMCTPOM.

JlabopaTopHoe 3ansTie Ne 12.
CHsTHE TTOKa3aHUI ¢ MPUOOPOB yueTa pacxoja. AHAIN3 CXEM MOIKIIOUCHUS
pacxoaoMepoB.
I_[e.m,: HAaYUYUTBCA CHUMATH IMOKa3aHUA CO CYHCTYHUKOB BOI[I)I/FaSa 1 IIOHUMATh CXEMBbI UX
MOHTaXa.
KonuuectBo yacos: 2 yaca.
Koasbl popmupyembix komnerenumii: OK 02, 11K 2.2.

3ananme 1. M3yuuTe nuieByro naHeiab OBITOBOTO CUYETYMKA BOJIbL. 3alMILUTE TEKyIIHE
noka3aHusi (uenble KyOoMeTpbl W Joau). Paccuuraiite pacxon 3a 3agaHHbId nepuop (1o
Pa3HOCTH MTOKa3aHU).

3amanue 2. Hauepture cxeMy YCTaHOBKM pPAacxoJOMepa, YyKa3aB HEOOXOIMMBbIe
9JIEMEHTHI: 3aOPHBIA KpaH, QUIbTp Irpy00il OUUCTKH, CUETYHK, 0OpaTHBIN KianaH. OObICHUTE
Ha3HAa4YeHUE KaXXJI0TO HJIEMEHTA.



Kpurtepun ouenkmn:

. 3a4ér: mnoKa3zaHMS CHATBI BEpPHO, CXEMa HadepuyeHa B COOTBETCTBUU C
TpeOOBaHUSMHU MOHTAXA.
. He3auér: ommbka B 3amsToil NMpu CHATHM MOKa3aHWM, OTCYTCTBUE (UIbTpa Ha

cxeme (KpUTHYHO sl MpUoopa).

JlabopaTopHoe 3ansaTue Ne 13.
OdopmieHre TeXHUUECKON TOKyMEHTAIUU [0 pe3yJIbTaTaM IIOBEpPKU MaHOMETPOB U
TEPMOMETPOB.

Iennb: HayunTbCs 3alOJIHATH MPOTOKOJBI IMOBEPKHM M BBIIUCBHIBATH CBUIETEIBCTBA O
MOBEpPKE (MU U3BEIICHUS O HETIPUTOJHOCTH).

Konn4yecTBo yacos: 2 yaca.

Koasi popmupyemsbix komnerennmii: OK 09, 11K 2.2, TIK 2.4.

3aganue 1. Ha ocHOBaHUM JaHHBIX, NMONXYy4YeHHbIX B Xoje 3aHaATud Ne 10 u 11 (umm no
BBIJIJAHHBIM IIPETOaBaTesieM JaHHbIM), oopmute IIpoToKoJI MOBEPKH.
B npotoxoine ykaxure:

. CBeeHUS 0 MOBEPsEMOM IPUOOpe (THI, HOMEP, IO/ BBIITYCKA).

. Caenenus 00 dTajoHax.

. YcnoBus IPOBEICHKS TIOBEPKH (TEMIIEpaTypa, BIaKHOCTB ).

. Tabmuiry ¢ pe3yabTaTaMu U3MEPEHUIN B PaCUeTOM ITOTPEITHOCTH.

3aganue 2. Chenaiite uToropoe 3akitoueHue. Ecnu npubop rojgeH — 3amnonHure OJaHK
«CBuaeTeJbcTBO 0 moBepke». Eciu mpubop 3abpakoBan — 3anonHute «M3BelieHue o
HENPUIOAHOCTI C YKa3aHUEM NPHYUHBI.

Kputepun onenkmu:

. 3auér: HOKyMEHTHl ogopMIIeHbl 0€3 MCIpPaBICHWH, BEPHO CHENaH BBIBOJA O
IPUTOJTHOCTH, 3aIIOJIHEHBI BCE 00s13aTENIbHBIE MOJISL.
. He3a4éT: orcyTcTBHE MOANNCEN, HEBEPHBIN BBIBOJ 110 PE3yJIbTaTaM IPOTOKOJIA.

Tema 2.2. CpeacrBa usMepeHusl 3JIeKTPUYECKHX BeJINYNH
JlabopaTopHoe 3ansTue Ne 14,
N3mepenue cuiibl TOKa, HAMPSKEHHUS] U COMPOTHUBIICHHUS C TIOMOIIBIO IU(PPOBOTO
MYJIBTUMETDA.

He.]'ll:: OCBOUTH HAaBBIKU pa6OTI>I C KOM6I/IHI/IpOBaHHI>IMI/I SJICKTPOU3ZMCPUTCIIbHBIMHA
npudopamu, co0Ir01as MpaBuUiia MOIKIIOYEHHS K IICTIH.

KonuuectBo yacos: 2 yaca.

Koabl popmupyembix komnerenumii: OK 01, OK 06, I1K 1.2.

3aganue 1. U3mepenue conporuBneHus. Bossmute 3 pesucropa ¢ pa3HbIM HOMUHAJIOM.

1. [lepexntounte MmynbTuMETp B pesxuM Ommerpa (£2).
2. W3mepbTe COMPOTUBIIEHHE KAXKA0TO PE3UCTOPA.
3. CpaBHUTE U3MEPEHHOE 3HAYCHHE C MAapKUPOBKOW Ha Kopmyce. [lonanaer nu oHO

B Aomnyck (Hanpumep, £5% unu £10%)?

3aganue 2. M3mepenue nocrosiHHoro Hanpspkenus (DCV).
1. VYcraHoBUTE NEpeKItoyaTeNlb Ha MpeAesl H3MEpeHHs HanpspkeHus (Oosiblie
okumaeMoro, Harpumep, 20B).



2. W3mepbTe HampspkeHME Ha KJIeMMax HMCTOYHUKA nUTaHus (Oatapeiiku win
nabopaTopHoro 6yoka). CoOrogaiiTe OIIPHOCTD.

3apnanue 3. Usmepenne cwmibl Toka (DCA). Buumanue: Amnepmemp nooxnouaemcs
nocnedoeamenvro!

1. CobepuTe MpOoCTEHIIYIO eTh (MICTOYHUK — PE3UCTOP — KITFOY).
2. Bxirounte MynbTUMETP B pa3pbiB LEMH.
3. H3mepbTe cuity TOKa.

Kputepun onenkmu:

. 3auyéT: MpaBWIBHBIA BBIOOP PEKMMOB U IPEJEIOB M3MEPEHUH, BepHas cxema
MOJIKJIIOUEHUS aMIIepMeTpa.
. He3auér: nonbiTka U3MEPUTH TOK, MOAKIIOYUB MPHOOP MapajuieIbHO UCTOYHHUKY

(pYCK KOPOTKOI'O 3aMbIKaHU).

JlabopaTopHoe 3ansiTue Ne 15.
HccnenoBanue (opMbl U MapaMeTpoB EKTPUUECKUX CUTHAJIOB € TIOMOIIbIO
ocrutorpada.
Lesab: HayuyuThCs ONpENEeNsATh AMIUIUTYAY, MEPUOJ M 4YacTOTy CHUTHANa MO 3KpaHy
ocrmutorpada.
KonnuyecTBo 4acos: 2 yaca.
Koasbl popmupyemsbix komnerennmii: OK 02, I1K 1.3, TIK 2.5.

3aganue 1. IlonkmroumTe reHepaTtop cUrHaiaoB K Bxonay ocuwiuiorpada. Ilopaiite
CHUHYCOU/IAJIbHBINA CUTHAIL.

3aganue 2. HacTpoiite pazBepTky (Bpemsi/nen) u ycuieHue (BOJBT/JEN) TakK, YTOObl Ha
9KpaHe yMeNIaaock 1-2 meproja curaania.

3ananmue 3. OnpenenauTe Mo CeTKE dKpaHa:

1. Awmmutyay curnana (B BoabTax).

2. [lepuon curnana 7' (B ceKyHAax WM MUJTUCEKYH/Iax).
3. PaccuuTaiite yacToTy cursana no ¢opmyie:
=1/T~UT

CpaBHUTE ¢ YCTaHOBKOW Ha reHepaTope.

Kpurepun ouneHku:

. 3a4yéT: MOSYyYeHO YCTOMUMBOE M300paKEHHME HAa DKpaHE, BEPHO pacCUMTaHa
4acToTa.
. He3auér: HeymMeHME CHUHXPOHM3UpPOBAaTh CUTHAN (u300pakeHue "Oexut"),

omuOKa B mopsiake BesmuuH mpu pacuete (I'n / kI'm).

JlabopaTopHoe 3ansaTue Ne 16.
N3mepenune mapamMeTpoB dIIEKTPUIECKON 0€30IacHOCTH (CONPOTUBIICHUE U3OJISIIHH,
3a3eMJICHUS ).

Heab: u3yunTh METOAMKY pabOTBI C  MEraoMMeTpoM M TpeOoBaHMA K
AJIEKTPOOE30IIaCHOCTH 000PYIOBAHHS.

Konun4yecTBo 4acos: 2 yaca.

Koasbl popmupyemsbix komnerenumii: OK 04, 11K 1.2, TIK 2.3.



3aganue 1. O3HAaKOMBTECh C MpaBWIAMH TEXHUKH O€30MacHOCTH TMpH padoTe ¢
MEeraoMMeTpoM (TIpubOp reHepupyeT BHICOKOE HampskeHue!).

3ananue 2. V3MeppTe CONPOTHRBICHHE W30AIMUA oOOpaslia Kalens WiIu O0OMOTOK
ANEKTpoABHUraTeNs (Ha y4eOHOM CTEH/IE).

1. [ToaxmrounTe IpuodOP.
2. [IpousBeaure 3amep B TeueHHe | MUHYTHI.
3. 3anuiute pesynbrar. CpaBHUTE ¢ HOpMOIL (00b1YHO HEe MeHee 0,5 MOwm).

Kputepun onenkmu:

. 3auér: cobmonena Tbh, BepHO HMHTEpHPETHPOBAaH pE3yIbTAaT (COOTBETCTBYET
HopMaM I1VYD unu Her).

. He3auér: napymenue npasun Th, kacaHue TOKOBEAyLIMX 4YacTedl BO BpeEMs
3aMepa.

PA3JEJ 3. METPOJIOTHYECKOE OBECIIEYEHUE U KOHTPOJIb
KAYECTBA
Tema 3.1. MeTpoJioru4ecKuii KOHTPOJIb U JOKYMeHTALUS
JlaGoparopnoe 3ansitue Ne 17.
3anoJIHeHHE MPOTOKOJIA TOBEPKH (KaTMOPOBKH) CPEICTBA U3MEPEHHI IO 00pa3iry.

Heab: 3akpenuts HaBbIKU 0OpMIIEHHS O(QULIUATBHON METPOIOIMYECKOM JOKyMEHTALUH
B cootBeTcTBUU ¢ [Tpukazom Munnpomropra Ne 2510.

KosmuecTBo yacos: 2 yaca.

Koabl popmupyembix komnerenumii: OK 05, OK 09, I1K 2.2.

3aganue 1. BaM BbIJIaH «YEPHOBUK» C pe3yJbTaTaMH MOBEPKH IMITAHTEHIUPKYIS (MM
Ipyroro mpubopa), coaepkamuid psg ommOOK (HE yKa3aH JTaJOH, HEBEPHO IOCUYHMTAHA
MOTPEIIHOCTb, HET JIAThI).

3aganue 2. [IpoBenuTe HOPMOKOHTPOJIb YEPHOBUKA, HAWIUTE OIIUOKH.

3aganue 3. 3anonHuTe YMCTOBOM OnaHk [IpoTokoia moBepku, UCIIPaBUB BCE OLIUOKHU U
BHECSI HEJIOCTAIOIIME JaHHBIE (MCIIOIB3Ys CIIPABOYHHKH ).

Kputepun onenkmu:

. 3auér: HalifeHbl Bce 3al0KEHHBIE OIMMOKHU, YHCTOBOM MPOTOKOJN OQOpMIECH
0e3ymnpeyHo.
. He3auét: mnpomylieHsl KpUTHYECKHE OMMOKH (HApUMeEp, HWCIOIb30BAHUE

IPOCPOYEHHOT'O ATAJIOHA).

JlabopaTopHoe 3ansTue Ne 18.
[ToaroroBka nakera JOKYMEHTOB ISl epeAadn 0Opa3oB MPOIYKIIUU B UCTIHITATEIbHYIO
nabopaTopuio (3asiBKa, aKT 0TO0pa).

Leab: ocBOUTH MpoLeypy 0TOOPa 00pa3LOB s CEPTUDUKAIMOHHBIX UCTIHITAHHH.
KosmuecTBo yacoB: 2 yaca.
Koasl popmupyemsbix komnerenumii: OK 06, I1K 2.1, TIK 2.2.

3aganue 1. IlpencraBeTe, uyTO BBl paboTaeTe Ha MPEINPHUITHH, BBITYCKAIOIIEM
NPONYKIUIO (HampuMep, Kadenb, TPyObl WM OBITOBBIC MPUOOpHI). Bam HY)XHO OTIpaBUTH
MapTUIO HA UCTIBITAHUS.



3ananmue 2. OpopMute «AKT 0TOOpa 00pa3LOBY:

YKakuTe MecTo U aTy 0TOOopa.

OnummmTte TPOAYKIHMIO (HANMEHOBAHUE, TTAPTHS, pa3Mep MapTHH).
Ykaxute Meto oTOopa (CirydaifHast BRIOOpKa).

VYKaXuTe KOJIMYECTBO OTOOPAHHBIX 00Pa3IIoB.

Onummre ymakoBKy U MapKUPOBKY 00pa3IoB (MIIOMOUPOBAHUE).

MRS

3aganue 3. 3anonHuTe «3asiBKy Ha NPOBeJeHHME HCNBITAHMI» B aKKPEIUTOBaHHYIO
1abopaTopHUIo.

Kpurepun onenkmu:

. 3a4éT: maker JOKyYMEHTOB TOJIOH, aKT OTOOpa COCTaBIEH TaK, 4TO 0OecreynBaeT
UIeHTU(DHUKAIIAIO 00Pa3IOB.
. He3auéT: oTcyTcTBHE 00S3aTENbHBIX PEKBU3UTOB B aKTe (HEMOHATHO, U3 KaKOMH

MapTHH B3SITHI 00pa3Ihl).

CIIMCOK JIUTEPATYPBI
Hopmamueno — npasosvle ucmouHuku
No HaumenoBanue
1. Koncrurymus PO
2. 3akoH 00 oOpa3zoBanuu PD
OenepanbHbiii 3ak0H Ne 102-03 «O06 obecriedeHNN €IMHCTBA H3MEPEHUI

Pexomendyemasn ocHosnas numepamypa

Ne HaunmeHoBanue

1. 3aiiues, C. A. MeTrposorusi, cTangapTH3aLus 1 cepTU(GUKALUSI B MAIIMHOCTPOCHUH :
yueonuk s CI1O / C. A. aiines, A. Jl. Kypanos, A. H. ToactoB. — 9-e u3zm., crep. —
Mocksa : Axkanemus, 2023. — 288 c.

2. Ceprees, A. I'. MeTponorus, ctanaapTu3anus U cepTuUKays | y9eOHUK U TPAKTHKYM JUIS
CIIO / A.T. CepreeB. — 3-e u3n., epepad. u nomn. — Mocksa : FOpaiir, 2024. — 325 c.
3. [ImmMmapes, B. FO. Cpeactsa uzmepenwuii : yaeonuk mast CIIO / B. 1O. Hlummapes. — 2-¢

u3a., ucnp. u gon. — Mockaa : FOpaiit, 2023. — 290 c.

Pexomenodyeman oononnumensvnas iumepamypa

No HaunmMmenoBanue

1. JInpun, Y. M. CtangapTusanus, METPOJIOTHSI U TIOATBEP>KICHUE COOTBETCTBUSA :
yuebnuk / . M. JIupuu. — 14-e uzn., nepepad. — Mocksa : FOpaiir, 2022.

2. ®enepainbhblil 3aK0H 0T 26.06.2008 Ne 102-D3 «O06 obecrieyeHUH eTUHCTBA
U3MEpEeHui» (¢ u3M. U JI01.).

Ne HaumeHoBaHue

1. ITaker oducHbIX nporpamm Microsoft Office

2. CnpaBounas npaBoBas cuctema «KoncyapranT [1mrocy
3. CnpaBounas npaBoBas cuctema «['apaHt»

4. OnepanronHas cucremMa Windows




Hayunas 6ubnnoreka Uysl'Y [DnekTponHbIid pecype]. — Pexxum nocryma:
http://library.chuvsu.ru

6. OnexkTpoHHO-OnbmMoTeunas cuctema IPRBooks [Dnekrponnslit pecypce]. — Pexum
jJoctyna: http://www.iprbookshop.ru

7. OnekrpoHHast 6nbnnoreynas cucrema «FOpaiT»: anexkTpoHHas OnOIUOTEKA TS BY30B U
cCy30B [DnekTpoHHbIH pecypc]. — Pesxum moctyna: https:/ www.biblio-online.ru

8. OBbC «M3narenbetBo «Jlanb» [DnekTpoHHsIit pecypc]. — Pexum nocryna:
https://e.lanbook.com

9. [Mopran «cropus.PD» [DnexTponnsiii pecype]. — Pexxum nocryma: https://histrf.ru

10. Odunmanbhpiii calT denepaabHOTO areHTCTBA TI0 TEXHUYECKOMY PEryJIMPOBAHUIO U
metponorun (Poccranmapt) — www.rst.gov.ru

11. ®enepanibHbIN HHPOPMAIMOHHBINA (HOH 110 0OECTIeUeHUIO eAMHCTBA H3MEPEHU I
(®T'UC «APUINH») — fgis.gost.ru

12.

CrpaBouHno-npaBoBas cucteMa «Koncynbrantllntocy / «"apant».



https://www.google.com/url?sa=E&q=http%3A%2F%2Fwww.rst.gov.ru
https://www.google.com/url?sa=E&q=https%3A%2F%2Ffgis.gost.ru

