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®onp oneHOUHBIX cpeacTB pa3padoran B coorBeTcTBUU ¢ PI'OC CIIO no
cnenuanbHocT 23.02.07 TexHudeckoe oOCTy)XMBaHHE M PEMOHT JBUTATENIEH,
CUCTEM WU arperaroB aBTOMOOWIEeH 1o 0a30BOM MOJITOTOBKE, YTBEP>KIECHHOTO
npukazoM MuHuctepcTBa obpasoBaHus U Hayku Poccuiickoii denepanuu ot 9
nekadps 2016 r. Ne 1568, Ha ocHOBe paboueit mporpaMMbl Y4eOHOU JUCIUTUTUHBI
OI1.05. MeTtposorusi, cTanaapTA3alus U cepTuduranms.

PACCMOTPEHO:

[MukioBoit MeTOAUYECKOM

KOMHUCCHEH 00IIETEXHUYECKUX U
ANEKTPOTEXHUYECKUX JUCITUTIINH
[TpoTokon Ne 9

«25» masg 2023 1.

IIpencenarens IIMK: Urnarenko XK.C.

Pazpabotuuk: PoctynoBa H.B., npenonaBatensr CHOUPCKUN KOJUICIXK
TpaHcriopra u crpoutensctBa PI'BOY BO «HMpkyrckuii ToCcyaapCTBEHHBIN
YHUBEPCUTET MyTEH COOOLIEHUS»



[IpencraBneHsl METOAMYECKHE YKa3aHUS K MPAKTHYECKMM paboTaM o

yueoHou puctuminae OI1.05. MeTtposorus, cTangapTU3aus U cepTUdUKALIUAS 115
ctyneHToB crenuanbHocT 23.02.07 TexHudeckoe 0OCITyXKHMBaHUE W PEMOHT

I[BI/IFaTCJ'IGI‘;I, CUCTCM M arpCraTroB aBTOMOOMIICH

IlepeyeHb NpPaKTHYECKUX padoOT

HaumeHnoBanue padot Kon-Bo
4acoB

[Ipaktuueckast pabora Ne 1: 2
OTBeThI Ha BONPOCHI [0 OCHOBHBIM NOHATHAM MeTpoJioruu. [lepeBoa
€IMHMI] U3 OJTHOM CUCTEMBI B JIPYTYIO.
[Ipaktrnueckas padora Ne 2: 2
N3yyeHue ycTpoilcTBa IITAHTEHUHCTPYMEHTOB U UX TEXHOJIOTUYECKUX
BO3MO>KHOCTEM.

[Ipaktruueckas padora Ne 3: 2
HopmupoBaHre TOYHOCTH IOCAIOK B MIaJAKUX LHJIMHIPHUYECKUX
COEJIMHEHHUSIX.

[Ipaktrueckas padora Ne 4: 8
OcHOBHBIE 3371auu cTaHAapTu3anuu. [lepeueHs noHsATHH B
CTaHJAPTU3ALMH.

[Ipaktuueckas padora Ne 5: 2
Onpenenenue nokasarenaen KauecTBa MPOAYKIUU SKCIEPTHBIM WIIH
WU3MEPUTEIBHBIM METOJIOM.

[Ipaktruueckas pabora Ne 6: 2
AHanus cxeM cepTuduKauy MpoyKIUH.
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BBenenue

MeTonnueckue yka3aHus M0 BBITOJIHEHHUIO MPAKTHUYECKUX padoT Mo yueOHOM
mucuuruinHe OI1.05.Metposorusi, cTanaapTU3anus U cepTUGUKALMS COCTaBICHBI
B COOTBETCTBUU C paboueil MporpaMMoil Mo JaHHOU TUCUHUIIIIUHE.

ConmepxaHHe METOJUYECKMX YKa3aHUM IO BBINOJIHEHUIO MPaKTUYECKUX
3aHIATHH  COOTBETCTBYeT TpeboBanmsmM DenepanpHoro ['ocymapcTBEHHOTO
Crangmapta cpemHero mpodeccCHOHATBLHOTO O00pa3oBaHHS IO  CIEIUATLHOCTH
23.02.04 TexHuyeckas 3KCIUTyaTalus MOABEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX MAIIMH U 000pYyI0BaHUA (ITO OTPACIISIM).

BreimonHenne mpakTHUecKMX —paboT  JOMKHO — CIIOCOOCTBOBAaTh — Oolee
ryOOKOMYy TOHHUMaHHIO, YCBOCHHMIO M 3aKpEIUICHHIO MaTepuaja MpeaMeTa,
Pa3BUTHUIO JIOTHYECKOTO MBIIIJICHUS, aKKypPaTHOCTH, YMEHUIO JEJaTh BBIBOJABI U
IIPaBUJIBHO BBIITOJIHSTH PACUYETHI.

B MeToanMyecknx yKa3aHMSAX COJEp)KATCsl METOJMYECKHE YKa3aHHs 110
BBIIIOJIHEHUIO IIPAKTUYECKUX 3aHATUH, B KOTOPBIX JAETCA TEOPETHYECKUI
MaTepuaj, U OPUBOAATCS MPUMEPHI pacyeTa Haubojee CI0KHBIX 3ajau.

B pe3ynbrare BBIOIHEHUS NMPAKTUYECKUX 3AHATHI CTYIEHTBI JIYYIlIe YCBOST
MaTepHual, MPaKTUYECKH 3aHUMAsICh BOIPOCAMH TEMBI.

Ha ocBoeHHe nmpakTUYECKUX 3aHATAN OTBOAUTCS 12 4acos.



IIpakTHuyeckoe 3anaTue Nel.
OTBeTbl Ha BONPOCHI 10 OCHOBHBIM NOHATHSM MeTposoruu. IlepeBon
eIMHHUII U3 OIHOI CHCTEeMBbI B IPYIYIO.

ueﬂb 3aHAMuUA. 3aerHI/ITB 3HAHUA, ITOJYYCHHBIC HA 3aHATHU 110 OCHOBHBLIM

MOHATUSIM B 001aCTH MeTposioruu, 1o BOSHUKHOBEHUIO U 3HAYCHHI0 MeTpOJIOTHH.
Y CBOUTH TTOHATHUE BEJIMYMH.
Koosl hopmupyemsix komnemeHyud: 11K 1.4
Konuuecmeo vacos — 2 yaca
KoHmposbHbie sornpocol
1. BO3HUKHOBEHUME 1 3HAYEHUE METPOJIOTUHU.
2. IlepedyeHp OCHOBHBIX IIOHATUN B METpOJIOTHN.
3. IlonsTHe BeIMYMH.
4. Ilonstue EqpmHunbl BeanynH
5. Ilonsatne Cucrema equaun CU
6. [TonsiTrie TepMUHOJIOTHS €IUHUIL
7. IlepeBoJ1 €AUHUIL U3 CUCTEM B CUCTEMY

Teopernuecknii MaTepuajg MO BbINOJHEHHI) MNPAKTHYECKHX 3a1a4:
1.Bo3HUKHOBeHUEeMeTPOJIOoruu. MeTposorusi, Kak oOOJacTh MNPAKTHUYECKOM
JESTEIbHOCTH, 3apoAWSiack B JpeBHOCTU. M3mepeHuss Bcerga ObUIM OCHOBOM
OTHOILIGHUN mrofieil. BpipabaThIBamuch euHBIE MPEACTABICHUS O pa3Mepax,
dbopmax, cBOMCTBax NpeaMeToB. HanMeHOBaHMS €IMHUL] U3MEPEHUS OSIBISIINCH B
CBS3M C NMPUMEHEHHUEM EIUHUIl TeX, YTO HAXOJIWUJIUCh MOJ PyKamMu M Horamu. B
Poccun emununamMu ObulM — TSAM W JOKTU. [ moanep:kaHWs €IUHCTBA
YCTAaHOBJICHHBIX MEp, €lle B JPEBHHE BPEMEHA CO3[AaBAUCh JTAIOHHBIE —
oOpa3uoBbie Mepbl. VX XpaHWiM B Xpamax, TaK Kak T€ MEHbIIE Pa3opsUInCh.
3HauyeHue MeTposorum. J[oiaroe BpeMs METPOJIOTHS ObLJIa ONUCATEIHHONW HAYKOU.
MenneneeB nucan «Hayka HaumHaeTrcs C TE€X MOP KaK HAYMHAKOT HU3MEPSATHY.
[TosiBeHNE HOBBIX CPEICTB U3MEPEHUN BEHET K IMOSBJICHUIO HOBBIX PE3YJIHTATOB
uccienoBanuii. B merponorun Beimenstorcess 4 QyHKIUU: - ydeT MPOAYKIHH TIO
macce, JJIMHe, 00beMy, pacXxo]ly, MOIIHOCTH, SHEPTUU - UBMEPEHUS JUIsl KOHTPOJIA
TEXHOJIOTUYECKUX TMPOLIECCOB - HM3MEPEHHS MPU HAYYHBIX HUCCIEIOBAaHUSX -
U3MEPEHHUs MPU IKCIEPTU3aX, cepTuukanuu. B crpane exeaHEBHO NPOU3BOIUTCS
200 MwuHMapAOB HM3MEPEHUM, CBbIIE 4 X MWUIMOHOB YEJIOBEK CYHUTAIOT
u3MepeHus cBoei mpodeccueit. Jloyst 3aTpar Ha u3MepeHus coctaBisieTl5%
3aTpar OOIIeCTBEHHOro Tpyaa. Dddekt, mosydaeMplii OT MPUMEHEHUS CPEACTB
n3mepenui cocrapiset 10 pyOseit Ha 1 pyOib 3aTpar.

2. IlepeyeHb OCHOBHBIX NOHATHH B MeTtpoaoruu. Merposorus (ot
IPEYECKOr0 MemMpo — Mepa U /1020C — yUeHUe) HayKa 00 U3MEpPEHUsIX, METoJax U
cpencTBax oOecredeHHsl UX €IWHCTBAa K TpeOyemol TouHocTu. CoBpeMeHHas
METPOJIOTHSI BKIIIOYAET TPU COCTABJISIOLIME:

- 3aKOHOJATENbHYIO0, - (PYHIaMEHTaIbHYIO (HAYyYHYIO),

- MPAKTUYECKYIO (TIPUKIIATHYIO)



['maBHast 3a7a4a, cpey MPOYMX APYTUX — 0OecIeueHrne eIMHCTBA U3MEPEHUI,
pelaeTcsi ¢ MOMOIIbI0 OCHOBOIOJIATAIONIMX YCIOBHUH - BBIpRXKEHHE PE3yIbTaTOB
U3MEPEHUI B EIUHBIX Y3aKOHEHHBIX E€AMHUIAX - YCTAHOBJIEHUE JOMYCKaeMBbIX
MOTPENTHOCTEN PEe3ybTaTOB M MPEEIOB, 32 KOTOPbIE OHU HE JOJKHBI BHIXOJIUTH
pU 33J]aHHOM BEPOSITHOCTH

M3mepeHue — HaXOXKICHUE 3HAYCHHS (DU3NICCKON BEIMYUHBI OMBITHBIM
MyTEM C MIOMOIIBIO CIIEITUATBLHBIX CPEICTB.

TexHu4ecKkuli KOHMPOsb — TIPOBEPKA COOTBETCTBUSL OOBEKTA YCTAHOBIEHHBIM
TEXHUYECKUM YCIIOBHUSIM

WcnbimaHua — SKCIEPUMEHTANIBbHOE OIpPEACIICHUE KOJIMYECTBEHHBIX U
KaueCTBEHHBIX XapaKTEPUCTUK CBOMCTB OOBEKTA.

TexHu4yeckoe Oua2HOCMUPOBAHUE — TIPOLIECC ONPENAECICHUS TEXHUYECKOrO
COCTOSIHUS OOBEKTA C ONPEEICHHON TOUHOCTHIO.

Obvekmbl Memposa02uU — €IMHULIBI BEJTUYHH, CPEJCTBA U3MEPEHUS, STATOHbI
CIMHMI] BEJIMYNH, CTaHAAPTHBIE 00pa3Ilbl, MCTOUKH BBITOTHCHHUS.

[MoepewHOCMb U3MepeHUA — Pa3HOCTb MEXKIY PE3YJbTaTOM H3MEpPEHUs U
HUCTUHHBIM
3HAYCHUEM HU3MEPSIEMON BEIIMYUHBI.

Cpedcmeo u3mepeHua — TEXHUYECKOE CPENICTBO ISl U3MEPEHUN, UMEIOIIee
HOPMHUPOBAHHBIE XapaKTEPUCTUKH.

EduHuya eenuyuHbl — (PUKCUPOBAHHOE 3HAYCHUE BEIUYUHBI  JIS
KOJMYECTBEHHOTO BHIPAKEHUS BEIMYUH.
SOmanoH  eQuHuybl  8enU4YUHbl  —  TEXHUYECKOE  CPEICTBO  JUIs

BOCIIPOU3BEICHHUS, XPAaHEHUS U MEpelaun eTUHULIBI BEJIMYHH.

3. lousTue enuuuu BeJuuyMH. 11 TOro, YTOOBI CyAWTH O 3HAYCHHUH
00011 BeNMMUMHBI (pa3Mepax Tella, CKOPOCTH, Cuie, paboTe WM MOITHOCTH)
HEOOXOIUMO €€ U3MEPHUTh, TO €CTh COIOCTABUTh €€ C APYro, aHAJIOTHYHOM, HO
3apaHee U3BECTHOM.

KonnyecTBeHHON XapaKTEPUCTUKOW H3MEPSIEMOW BEJIUYUHBI CIYKUT €€
pasmep. Ilomydyenue uHpopmamuu o pasmepe GU3HUYSCKOW MM HEePU3UISCKOU
BEJTUYMHBI — COJIEPIKaHKE JII000TO U3MEPEHUS

Hanpumep: nnuHa mnepemenieHuss Tena Ha 1 MeTp MoXeT OBbITh
npeacraBiaeHa no-pazHomy — 1 metp - 100 cantumerpos - 1000 muumnmerpoB Bee
3 BapuaHTa — 3HAYCHUSI U3MEPSIEMOM BEJIMUMH — ATO OLICHKA pa3Mepa BEIUYUH B
BUJIE HEKOTOPOrO 4YHuCla, NpUHATHIX 11 Hee eauuuny 3aeck 1, 100 m 1000
SIBJISIIOTCSL YHUCJIOBBIM 3HAUYEHUEM H3MEPSIEMON BEIUYMHBI. TO €CTh OTBJICUCHHBIM
YUCJIOM

OtBneueHHsie (Oe3pa3MEpHBIC) YUCIA HUYETO HE TOBOPSAT O 3HAYCHUU
busngeckoit BenmmunHbl. Uto 6osbie 2 umu 5007?

8. Ha »TOT BOmpoC HENb3sI OTBETUTDH, TAK KAK HEU3BECTHO O KAKOW BEIMYHHE
UJIET pedb, B KAKUX €MHUIIAX JIaHbI €T0 3Ha4YeHMs — HeT Macmraba. OTBeT Oynmer
TOYHBIM, €CJTH CKa3aTh — 2 kuwioMeTrpa 6ombirne S00 caHTuMeTpoB

Onenka pa3mepoB (PU3NYECKOW BEIWYMHBI B BHUAEC HEKOTOPOTO YHCIIA
MPUHATHIX JJIS HE€ €AMHUIL — 3TO €CTh 3HaUeHUE (PU3MUECKON BETUUHNHbI



4. Tlonstue cucrema eaununy CHU. Bce ynopsigounBaercs BBEACHUEM
CTPOTrO ONpENEIEHHON cHUCTeMbl €AUHUI] (U3MUYECKUX BeIW4yuH. JlocTaTodyHO
Ha3HAYUTh €IMHUIBI HECKOJIBKUX OCHOBHBIX €AUHUI. EIMHUIBI BCEX OCTAIbHBIX
BEJINYWH SIBJISIOTCS TPOU3BOIHBIMHU.

B mnacrosimee BpeMsa mnpumeHsieTcss MexXayHapogHas CHCTeMa €OUHUIL,
npunstas B 1960 romy. CokpamenHo onHa Ha3zbiBaerca CHM  (cuctema
UHTepHaIMoHanbHasg). OHa COCTOMT U3 CEMU OCHOBHBIX EAWHHUI] U JIBYX
JOTIOJTHUTENBHBIX U psAa NPOU3BOAHBIX. [Ipon3BOgHBIE €IMHUIIBI 0OPA30BaHbI 110
YPaBHEHHUSAM CBSI3U MEXKIY (PU3MUECKUMU BETUIMHAMHU.

Pa3BuTHe MPOMBINIEHHOTO TMPOW3BOACTBA BBI3BAIO HEOOXOAMMOCTH
co3aHus cucteM enuHull. [lepBoii cucteMoil equHuIl (U3MUECKUX BETUYHUH Oblia
METpHUYECKasl CUCTEMA, BBEJIEHHAst BO DpaHIuu

Hapsany ¢ 2ToM cucremMod IPUMEHSINCh W NPUMEHSIOTCA JpYyrue
HallMOHAJIbHBIE cucTeMbl. B Poccun sxe npuMeHsaTcst B ocHOBHOM cuctema CHU
OCHOBHBIE U IOTIOJHUTENbHBIE EqUHUIEI
eaMHULBI MexXyHapoJHO!
cuctemsl (C1) Bennunnbl

HaumenoBanue Pasmepn | HaumeHnoBanue O6o3HaueHue
OCTb
OcCHOBHEBIE € TMHUIIBI
Jnuna L METp M
Macca m KWJIOTpaMM KT
Bpewms t CEeKyHJ1a C
Cuia I aMmrep A
AIEKTPUUYECKOTO
TOKa
Tepmonunamuuecka | T KEJIbBUH K
g TEMIIEpaTypa
KonunuecTBo N MOJIb MOJIb
BEIIECTBA
Cuiia cBeta Kanaena |J Kn
JlonoTHUTENIbHBIE EUHULBI
ILnockuit yrou paauan Pan
TenecHslil yron cTepaguaH Cp
Baxueiimme npon3BOHbIC €IMHULIBI
IImomanp L2 Metp M2
KBaJipar
HBIN
CkopocTh LT-1 METP B CEKYHAY Mm/c

Poccusi periiameHTUpyeT NPUMEHEHHE €IUHUIl BEJIUYMH C T[OMOIIbIO
[TonmoxeHnss 0 eIMHUIAX BEJIWYHH, JOIYCKAaEMbIX K IMPUMEHEHUIO B Poccuiickon
dbenepanun no Ilocranosnenuro [IpaButensctBa Ne 879 ot 31.10.2009 r. Ho
JIOITYCKAETCsl MPUMEHEHNE BHECUCTEMHBIX €AUHUIL] BEJIUYHH.



Xorsa cucrema CU Hamuia odeHb IIMPOKOE MPUMEHEHHWE B MHpE, HO B
HEKOTOPBIX CTPAHAX CYIIECTBYIOT APYTrUe€ HAIIMOHAIbHBIE CUCTEMbI €IMHUIL
Tak B CIIIA cyliecTByIOT € IUHULIBI
— pynr = 0,454 xr
— rajuyioH = 3,785 nuTpoB
— IrouM = 2,54 cMm
B HekoTOphIX 00JIaCTSIX JESITEIBPHOCTH TaKXKe IMPUCYTCTBYIOT BHECHCTEMHBIC
€MHHILbI U3MEPEHHUS BEJINYKH, B HABUTALIMU — MOPCKast Mt = 1852 wm.

B Toprosine coipoit HedThIO — Oappens = 150 autpos.

5. IlonsiTHe TEPMUHOJIOTUS eqUHUIL. J[JIT BRIpaXEHUST OOJBITUX W MaJIbIX
3HAYCHUN EIUHUI] MPUMEHSIOTCS MPUCTABKU M MHOXKHUTEIN, C UX K€ MOMOIIbIO
00pa3yloTcs IeCATUYHBIC KPAaTHBIC U JOJIbHBIC €TUHUIIBI

OO0o3HayeHust bu3nUeCKNX ~ BEIWYUH  JIOJDKHO COOTBETCTBOBATH
0003HaYCHUSIM, IPUBEACHHBIM B CTaHIapTaXx.

O6o3HaueHHS €AUHUII, HAUMEHOBAHHUE KOTOPBHIX OO0pa3oBaHbI OT (hamMuIHit
YYEHBIX MMUIIYT C 3arjaBHOW OYKBBI, HAIPUMEDP — HBIOTOH — €IMHHUIIA CHUJIBI — 3TO
H, naBneHue — B mackaasix uaMepsiercs — nuimyr - [la

[IpucraBku u O6o3HaueHHE Mmnuoxurenu | [Ipumep

MHOYXUTEIU IS

oOpazoBaHuUs

JECATUYHBIX KPATHBIX

U JIOJIbHBIX €IUHUIL

HaunmenoBanue

Mera M 106 MBT (MeraBarT)

Kwuio K 103 kH
(KAIIOHBIOTOH)

Hetm Il 10-1 M (nernuMeTp)

CanTtn c 10-2 CM (CaHTHUMETP)

Musmn M 10-3 MM (MUJJIUMET))

Muxkpo MK 10-6 MKM
(MUKpOMETD)

Tepmun UBMEPEHHUE kak COBOKYNMHOCTH OINEpaldid MO MPUMEHEHUIO
TEXHUYECKOI0 CpEACTBA IIOKA3bIBACT, YTO YYTEHA METPOJIOTMYECKast CyThb
u3Mepenus. [IpousBeneHo HaxoxieHHne GU3NYECKON BETMYMHBI ONBITHBIM ITyTEM C
IIOMOIIBIO CPEICTB U3MEPUTEIBHON TEXHUKHU

Tepmun ¢usnyeckasi BeJMUYNHA, KPATKO — BEJIMYMHA — OCHOBHOU OOBEKT
u3MepeHuil. MokeT OBbITh OCHOBHOM 1O (PYHIaMEHTaJIbHOCTH CBOMCTB U
IIPOM3BOJAHON, BBIYMCIIIEMONM II0 YpaBHEHUSAM. TepMHUH NpPUMEHSETCS I
OMUCAHUS O0OBEKTA U3MEPEHHUS.

I'ocynapcrBenHasi cucremMa o0ecnedyeHUsi €IMHCTBA M3MEpPEHHMH —
cUcTeMa  yIlpaBisieMas W KOHTpojupyeMas  (enepaibHbIM  OpraHoM
UCIIOJIHUTENbHON Biactu — ['occrtangaprom Poccum (Poccranpaptom) umeer
CBOCH 3a7a4eil yCTAaHOBJICHHE OCHOBHBIX TOHATHA METPOJIOTHH, YHU(DUKAIHS €€
TEpMHHOB. B cocTaB rocynapcTBeHHOH cuCTeMbl oOOecnedyeHus €AMHCTBA



m3mepenuid (OEWM) BxoauT mpaBoBasi MOJCHCTEMAa — TO €CTh KOMIUIEKC
B3aMMOYBSI3aHHBIX 3aKOHOJATENbHBIX aKTOB MO AestenbHoctd OEN, B yacTHOCTH:
6. TepMuHOJI0THH B 00,1aCTH MeTPOJIOTUH. TepMUHBI U oNpeae/ieHUs 10
BUIaM u3MepeHuii. Kosib 3T0 mpaBoBas mojicucTemMa B 4aCTU TEPMUHOJIOTHH, TO U
CJIeAyeT paccMaTpUBaTh KOHKPETHO 3TH BOIIPOCHI B TOCYIAPCTBEHHBIX CTaHAApTaxX
cuctembl ['CH — rocyaapcTBEeHHOM CUCTEMBI 00eCIIeueHusl €IMHCTBA U3MEPEHUIA, B
npaBwiax Poccun, pekomenaanusx, Hanpumep — I'OCT 16504-81 «Cucrema
rOCYJIapCTBEHHBIX UCIIBITAHUHN TPOAYKIIMU. OCHOBHBIE TEPMUHBI U OIIPEACICHUSY.
7 IlepeBoa enunHuL U3 cucrembl B cucremy. Hapasue ¢ equannamu CU B
HACTOSIIIIEE BPEMsI IONYCKAETCs MPUMEHEHUE Psiia €IMHUL (PU3UUECKUX BEIHYUH,
NPUMEHSAEMBIX paHHEE —HApPUMEp, METpHUYECKasi CUCTEMA €IMHUIL] IPUMEHSIIACh.

3amauya Nel
OTBETUTHh MMCHMEHHO Ha BOIPOCHI:
BapuantNel
. KakoBa ob6nacte aestenbHocti MeTrponorun?
. Uto takoe MeTposorus?
. CocraBnstomue Metposioruu
. Kakue BeIpabaTpIBasICh IPEACTaBICHUS JIIOACH U O ueM?
. OcHOBoOMOJIararoIKe ycaoBusi 00eCIeUeHUs eAMHUL] U3MEPEHUS
. [lonaTne nzmepenus
. [loHsiITHE TEXHUYECKOTO KOHTPOJIS M UCTIBITAHUN
. I'ne xpannim mepbr?
. [ToHsiTE — OOBEKT METPOJIOTUHU
10. CnoBa MenpeneeBa 0 Hayke
11. I[TouaTue — cpeacTBO U3MEPEHUS
12. Tlonsitue eauHUIa BETUUUH
13. CxoIbKO YEIOBEK CUNTAIOT U3MEPEHUS CBOCH mpodeccueii?
14. YeMm xapakTepu3yroTcsi 00bEKTHI OKPY>KAIOIIETO HAC MHUpa?
15. Kakue Bbl 3Ha€TE BEIUUUHBI?

O 00 1N B W=

Bapuant Ne2
. Korga 3apoaunacs Metponorus?
. Uto aBisteTCs OCHOBOM OTHOILIEHUS JIOAEH?
. 'maBHas 3a1a4ya cpey NpoYuX APYTrux
. Kak nmosiBuinch HaMuMeHOBaHUSI €AMHUIL U3MEPEHUS
. [lepsble ennnuLbl B Poccun
. UTto co3naBanock Jyisl MOJCPKAHUS €IUHCTBA Mep?
. UTo Takoe TeXHUYECKOE JUAarHOCTUPOBAHUE?
. Kakoii nHaykoii 6p11a Metposnorus?
. [loHsITHE MOTPEIIHOCTH U3MEPEHUS
10. ®dyHkuu Metponorun
11. ExxeqHEeBHOE YMCIIO U3MEPEHU B CTpaHe
12. IloHsiTHE — 3TAJI0H € IWMHUL] BEJIMYUH

O 01N WN =



13. Jlons 3aTpaT Ha U3MEPEHUS
14. KonnuecTBeHHas XapaKTEPUCTHKA CBOMCTB (DU3NUYECKUX TEll.
15. DddexT oT npuMeHeHHs CPEICTB U3MEPECHU I
3apaua Ne2
OTBETUTH HA BOIIPOCHI:
1. [IpuBecTy MOHATHE €AUHUI] BeTUYHUH. MOXHO JIU OTBETUTH Ha BOIIPOC UTO
6obiie 2 wiu 500.

2. Ilongarue cucrema eaqunani; CU
3. Hanmucate npousBoanHbie OT eauHul cuctembsl CU

4. PaccunTtarh TeMIiepaTypy KUIEHHs Macila B €IMHUALIAX TEPMOJUHAMUYECKON
TeMneparypsl, eciu no Llenscuto ona cocrasisger 103 rpagyca

5. IlpousBectu nepeBoa B cucremy eaunui] CU

35 dynTOB

7 IIOVUMOB

4 rannona

8 MOPCKUX MWJIb
3 Oappens HedtH

6. [IpuBecTy 110 3 €AMHUIIBI KAXK0 BETUYUHBI, KCIIOJIb3Ys TAOJIHIbI IPUCTABOK U
MHOKUTEJIEH

Macca ceipa

[[IuprHa 3eMENBHOTO yYacTKa

Cuna »leKTpUYECKOro TOKa

Bpewms cHa

KosnuecTBo cBeTa Ha DKpaHe

HeBecomoe konnuecTBO HaTpus B MpoOupKe

IIpakTueckoe 3ansaTue Ne2.
OcBeruth: MWM3ydeHue ycTpoiicTBA INTAHTEHMHCTPYMEHTOB W HX
TEXHOJIOTMYECKUX BO3MOKHOCTEH

Lenv 3anuamus: 3akpenuTh 3HAHUS, TTOJTYUYEHHbBIC HA 3aHATUH MO MOHATUSIM €IUHHUII
BEJIUYMH . YCBOWUTH MOHATHS CAWHUI] BEIMYUH, CHCTEMY CIWHHMII. TEpPMUHOJIOTHIO
Y TIEPEBO/ €UHUIL U3 CUCTEM B CUCTEMY

Koowt popmupyemvix komnemenyuii: 11K 1.4

Konuuecmeo uacos — 2 yaca

Konmponvrwvie 6onpocul

1. OCHOBHBIE YaCTH NITAHT€HUHCTPYMEHTOB.

2. KoHCTpyKITHS M TaHTSHITUPKYJIS.

3. KoHcTpyKIus mTaHTeHrIyonHomepa



4. KoHCTpyKLHS IITaHTE€Hpelicmaca

Teopernvyeckuii MATEPUAJ MO BHINIOJHEHUIO MPAKTHYECKHUX 32124

1. lITanrenuHcTpymeHnT. IlpenHasHadyeH it aOCOJIOTHBIX H3MEPEHHUI
JMHEHMHBIX pPa3MEpPOB HAPYKHBIX M BHYTPEHHUX IIOBEPXHOCTEH, a TaKkKe
BOCHPOM3BEAECHUSI Pa3MEpPOB MpU pa3MeTke naetaned. K ImMTaHreHMHCTPYMEHTY
OTHOCSITCS INTAHTECHIIUPKYJIU, IITAHTCHIVTYOMHOMEPHI U IIITAHT€HPEHCMAaChI

OCHOBHBIMM YaCTSIMU IITAHT€HUHCTPYMEHTA SIBJSIIOTCSI IITaHTa-JIMHEHKA C
JICJICHUSIMU TIKaJbl yepe3 1| MM U mepemMeniaromascs mo JMHEHKe MKaaa-HOHUYC.
[lo mITaHreH-JIMHEeNKe OTCUUTHIBAIOT 1IETI0€ YMCIO MIJUIUMETPOB, a4 IO HOHUYCY —
JIECATHIC U COTHIE 10U MUJLTTUMETPOB.

JInss oTcyera ¢ MOMONIIPI0 HOHMYCA CHaydajia ONPENCIISIOT MO0 OCHOBHOWU
IIKaJIe 1€J0€ YHUCJIO MUJUIMMETPOB Iepell HYJEBbIM JEJICHUEM HOHHUYyca. 3aTeM
J00aBJISIOT K HEMY YHCIIO J0JICH IO HOHUYCY B COOTBETCTBUHU C TEM, KaKOM IITPHUX
IITKaJIbl HOHUYCA OJIMDKE K ITPUXY OCHOBHOM IITKAJIBI.
3apaua Nel
OTBETUTH HA BOMPOCHI:

1. YUto mpencrapisieT coOOH MTaHTeHIUPKYJIIb?

2. Yro npeacrasisieT cOOOW MITaHTeHITTyOuHOMeEp?
3. Yro npencraiisger codor mTaHrenpencmac?
4. YTo u3MeEpSIOT NMPpU MOMOIIY IITAaHT€HUHCTPYMEHTOB?

3amava Ne2
1. Usmeputh nuamerp TpyoOBbl.

2. 3mepuTh TONIIMHY CTEHKH TPYOBI.

3. U3meputsb riayOuHy OTBEpCTUS

IIpakTnueckoe 3ansaTue Ne3

HopMupoBaHue TOYHOCTH MOCAA0K B IVIAJKHX UJIHHAPHUYECKHUX
coeIMHEeHusIX.

Llenv 3amamus: 3aKpenuThb 3HAHUS, MOJYYCHHBIE HAa 3aHITHU IO CUCTEME
JIOIMYCKOB M MOCAJ0K TJIAJAKUX JJIEMEHTOB JETAIIEM W COCAUHEHUU. Y CBOUTH
MOHSATUS XapaKTEPUCTUK CPEIICTB UBMEPEHUIN

Koowvt hopmupyemvix komnemenyuii: 11K 1.4. OK 1, OK2.

Konuuecmeo uacos —?2 yaca

Konmponvnuvie 6onpocul

1. Yto npencraBnseT codboi cucTeMa Bajia M OTBEpCTHS?

2. Yto Ha3bIBalOT OCHOBHBIMHU OTKJIOHEHHsMU? Kak OHM pacrnosiararotcs Ha
cxemax?

3. UTo Ha3bIBAIOT OCAJAKON B CUCTEME OTBEPCTUSA?

4. B 3aBUCHUMOCTH OT KaKMX MapaMeTPOB BHIOMPAIOT U HA3HAYAIOT MOCAIKHU?



Teopernyeckuil MaTepPHUaJI MO BHIMOJHCHUIO MPAKTHYECKHUX 3aa4.

1. Cucremoii nomyckoB u mocaaok (CIAII) Ha3pIBalOT COBOKYIHOCTH
PAIOB JIOMYCKOB M TOCAJI0K, 3aKOHOMEPHO TIIOCTPOCHHBIX HAa OCHOBE OIIBITA,
TEOPETUUYECKUX M HKCIEPUMEHTAIBHBIX HCCIIEIOBAHUNA U OPOPMIICHHBIX B BHJIE
CTaHJApTOB.

Cucrema mnpeaHazHadeHa s BbIOOpa MHUHHMAJIBHO HEOOXOIUMBIX, HO
JOCTATOYHBIX U NPaKTUKH BAapUAaHTOB JOIYCKOB W TIOCAJ0OK THUIIOBBIX
COCIMHEHNH JIETAJICH.

Omna oGecrieynBaeT BO3MOKHOCTh CTaHAAPTH3AIUHN PEXKYILIET0 MHCTPYMEHTA
u KanuOpoB, oOJerdaer KOHCTPYMPOBAHHWE, MPOU3BOJICTBO M JIOCTUKEHUE
B3aMMO3aMEHAEMOCTH M3JCIIMM W WX 4YacTeW, a TakKe MNPeNoNpeneiseT HxX
Ka4eCTBO.

Ilocagkm B cucTemMe OTBEPCTUS — IIOCA/IKH, B KOTOPBIX PA3JIMYHBIE 3a30PbI
U HaTATU O00pa3yloTcs B pe3yjbTaTe COEAMHEHMS Pa3HbIX BAJIOB C OCHOBHBIM
OTBEpPCTUEM, TT0JIE JToMycka KoToporo odo3zHauvaercs H (EI=0).

Ilocaagkm B cucreme Bajia — IOCAJKH, B KOTOPBIX pa3jIMYHbIE 3a30pbI U
HATATH BO3HUKAIOT B PE3YNbTATE COCAUHEHUS PA3HBIX OTBEPCTHH C OCHOBHBIM
BaJIOM, TI0JI€ I0MyCKa KOToporo obo3Hauvaercs h (es =0).

[IpenmyiecTBEHHOE PACIIPOCTPAHEHUE MMOTYYHIIa CUCTEMA OTBEPCTHS. ITO
CBA3aHO C TEM, YTO OTBEpPCTUS OOpadaTHIBAIOT JOPOrOCTOSAIIUM PEKYIIIM
UHCTPYMEHTOM.

IIpu BbBIOOpPE cHCTEMBI MOCAJAOK YYUTBHIBAETCS HAJIMYHUE CTAHIAPTHBIX
JeTaJied ¥ UX COCTaBHBIX YacTEH.

3agaua Nel

OTBETUTH MUCHbMEHHO HA BOIIPOCHI:
1. Yto npencTaBisioT co00i crucTeMa Bajia U OTBEPCTHS?

2. YUto Ha3pIBAIOT OCHOBHBIMU OTKJIOHEHMsMH? Kak OHM pacnojararoTcs Ha
cxemax?

3.IlpuBeauTe onpeneeHUe NOHATUSA MOCAAKU B CHCTEME BaJla.
4. Yto Ha3bIBAIOT MOCAKON B CUCTEME OTBEPCTHUS?

5. B 3aBUCHMOCTH OT KaKUX TapaMeTPOB BHIOMPAIOT M HA3HAYAIOT TTOCAIKH?

IIpakTnueckoe 3ansaTue Ne 4.

OcHoBHBIE 3aJa4H  CTAHAAPTU3ALMUH. Ilepeyenb mNOHATHH B
CTAHAAPTU3ALUM.
Lenu 3anamus.



3HaTh 3a1a4d, 3QPEKTUBHOCTH U OCHOBHBIC TTOHSTHUS CTAHAAPTU3AINH; YTO TAKOE
rocyJlapCTBEHHAsl CHUCTeMa CTaHAapPTU3aIMK, YTO B HEE BXO/IUT.

Koowvi hopmupyemvix komnemenyuii: 11K 3-2, OK 1-9

Konuuecmeo uacos - 2 uaca

Konmponvrwvie 6onpocul

1. 3amaun cTangapTU3au

2. D eKTUBHOCTh CTaHAAPTU3AIIMN B TTOKA3aTENAX

3. OCHOBHBIE IOHATHUSA CTAHAAPTU3ALIUN

Teopernyecknii MaTepuaJ MO NPAKTHYECKOMY 3aHATHIO

1. 3agaumn. Crangapruzanus - AESATENBHOCTh I0 YCTAHOBIEHHUIO HOPM,
IpaBWJl, XapaKTEPUCTHK. B 3a1aun ctanaapTU3anuy BXOIUT:

— o0ecreyeHne B3aHMMOIIOHUMAHUA MEXAY pa3pabOTUYMKaMH, H3TOTOBUTEISIMU,
MPOJIaBIIAMH U MOTPEOUTETISIMU;

— YCTaHOBJICHHE ONTUMAJIbHBIX TPEOOBAHUN K HOMEHKIJIATYPE U Ka4ECTBY;

— yCTaHOBJICHHE TPeOOBaHMI 10 COBMECTUMOCTH U B3aMMO3aMEHSEMOCTH;

— COTJIACOBAHMUE M yBS3Ka NOKA3aTeNIel U XapaKTePUCTUK MPOLYKIUH;

— yHU(UKAIUS HA OCHOBE MIPUMEHEHHS TUIIOPA3MEPHBIX PSIJIOB;

— YCTaHOBJICHHE METPOJIOTMUECKUX HOPM, [IPaBUJL, IOJIOKEHUHN U TpeOOBaHUM;

— HOpPMAaTHUBHO — TEXHHUYECKOE oOecreueHUe KOHTPOJSA(MCIBITAaHUN, aHaIn3a),
cepTU(PUKALNU U OIIEHKU Ka4ueCTBa;

— YCTaHOBJICHHE TPEOOBAaHUH K TEXHOJOTUYECKHUM IMPOIECCaM;

— CO3/aHME€ M BEJICHHE CHCTEM KIAacCU(PUKAIUU U KOJMPOBAHUSA TEXHHUKO-
HKOHOMHUYECKON HHPOpMaLIUH;

— HOpPMAaTUMBHOE O0OECHEYEHHE MEXTOCYyIapCTBEHHBIX U TOCYJapCTBEHHBIX
COLIMAIBHO-DKOHOMMYECKMX M  HAy4YHO — TEXHHUYECKHX [porpamMm u
UHOPACTPYKTYPHBIX KOMILIEKCOB;

— CO3JaHME€ CHUCTEMbl KaTaJoru3aluuu Juisl oOecreueHuss MoTpeduTenei
uHdopMaIuei;

— COICWCTBUE BBINOJIHCHUIO 3aKoHOAAaTelbcTBa Poccuiickon ®denepanuu
METOJAMH U CPEACTBAMU CTaHAAPTU3ALUH.

2. D¢dexTUBHOCTL pabOT MO CTaHIApPTH3ALMU . borarcTBo cojepskaHus
CTaHJIAPTOB AKKyMYJHUpPYyeT B ce0€ MWUIMOH YEJOBEKO-4acoOB, BJIOKEHHBIX B
CTaHJAPT — CKa3aJl MPE3UACHT aMepuKaHCKoW komnannu Kapnenrep
[IpuMeHeHne mporpecCUBHOTO CTaHAAPTa HE MOXKET HE JIaTh OILyTUMOTO 3 dekTa,
KaK HOCHUTEJIb MIEPE0BOI0 ONBITA BHICTYHAET CTAHIAPT.

O@PheKTUBHOCTh CTaHAAPTU3ALMK TMPOSBISAETCS B TOM, UYTO CTaHAApPT, Kak
JIOKYMEHT, UMEET HEOOJBIIYI0 CTOMMOCTb, HO TPU BHEAPEHUH MO3BOJIAET MOJTYYUT
npuObLI Ha HECKOJBKO MOPSJIKOB BBIINIE CTOMMOCTH CTaHAApTa, TaK KaKk UM
YIIy4IIAeTCsl 1€ATEIbHOCTD, NPOAYKIUH, YCIYTH.

OnwIT 3apy0eKHBIX KOMITAHUM TOKA3bIBAET, YTO MPU BJIOKEHUU B CTaHIAPT Ha |
eIMHUILY 3aTpaT, rocyaapctBo umeet 40 equHUL TPUOBUIH.

B ycnoBusix peIHOYHOW 3KOHOMHKHU 3(PPEKTUBHOCTH padOT MO CTaHIAApTU3AIUU
IPOSIBIISIETCS. HE TOJIBKO B IPOLIECCE CTAHIAPTU3alMHM, HO U KaK B pe3yJbTaTe
JESITEIbBHOCTH KOHKPETHBIX CYOBEKTOB XO35HCTBOBAHHUS.



O PexTUBHOCTD CTaHAAPTU3ALUH MPOSIBISIETCS B TAKUX €€ BUIAX:
— DKOHOMMYECKAs

— TeXHUYECKasl WM NH(OpMaLIMOHHAS

— COLIMAJIbHAs

IMoka3zaTensiMmu 3koHOMHYeCKOH 3PPEeKTUBHOCTH MOTYT OBITh:

— skoHOoMUA(D) — BEIMYMHA CYMMapHOIO YMEHBIICHHs 3aTpaT B HapOIHOM
XO3SIICTBE B CBSI3U C MPUMEHEHUEM CTaHAapTa

— 3aTpar (3) — BeIMYMHA CyMMapHOIO YBEJIUYEHUS 3aTpaT B CBSI3U C IPUMEHEHUEM
CTaHJapTa

— DJKOHOMHYECKH 3(P¢eKT Ha eIUWHUIy NPOAYKIHUA — BEIUYUHA HTOTOBOTO
YMEHBILIEHUsI 3aTpaT MPU MPOU3BOJCTBE M JPYTHX STamax >XU3HEHHOTO IIHKIIA
IPOAYKIIMH - CTAHIAPTU3UPYEMON — 3TO Pa3HOCTh MEXKAY IKOHOMHUEH U 3aTpaTaMu
— 9KOHOMMUECKast 3PPEKTUBHOCTH pabOT MO CTaHAAPTU3ALUU — 3TO COOTHOIIEHHE
KOHOMHUYECKOro 3((pekTa U 3aTpaT Ha IPUMEHEHUE CTaH1apTa

TexHUYecKyo Win COLUATIBHYIO 3(PPEKTUBHOCTh PACCUNUTHIBAIOT MPU NPUMEHEHUU
OpPraHM3allMOHHO —  METOJMYECKMX U  OOIIETEXHUYECKUX  CTaHAapTOB
OCHOBOIIOJIArarolero HamnpasiaeHus. Texuuueckas 3((EeKTUBHOCTh BbIpaXaeTcs B
OTHOCHUTEJIbHBIX MOKa3aTesix 3pdexra:

— POCT ypOBHS 0€30MaCHOCTH

— CHWYKEHUE BPEIHBIX BO3JIEHCTBUIA U BHIOPOCOB

— CHWKEHHE MaTE€pUAJIOB U SHEPTOEMKOCTHU

— MOBBIIICHHUE pECypca HAJEKHOCTU

Nudopmarmonnas >hPekTUBHOCT,  pabOT  BbIpakaeTcs B JOCTHKEHUU
HEO0OXOAMMOTo i OOIIecCTBa B3aMMOTIOHUMAHMS, €IMHCTBA MPEACTABJICHUS U
BOCIIpUATHS HHPOpMaIUK ( 3TO OTHOCUTCS K CTaHAapTaM Ha TEPMHHBI U MPOYHE B
JIOTOBOPHO — MPABOBBIX OTHOIICHUSIX ).

CommanbHass d()QPEKTUBHOCTh TMPOSBISETCS B pealu3ali Ha PaKTUKE
00s13aTENIbHBIX TPEOOBAHUHM K MPOAYKIIMU. BrIpaxkaeTcsi B TOKa3aTensix:

— CHWDKEHUS YPOBHS ITPOU3BOJICTBEHHOI'O TPaBMaTHU3Ma

— CHIKEHUS YPOBHsI 3a00J1eBa€MOCTH

— YBEJIMUYEHHUS TPOJIOJKUTEIHLHOCTH YKU3HU

— YAY4ILIEHUS COLMATBHO — MCUXOJOTUUECKOTO KiInMaTa

3. OcHOBHBbIE MOHATHUSA B 00JIacTH cTaHaapTu3anuu. CTaHaapTu3anus —
JESITEIbHOCTD IO YCTAaHOBIICHUIO HOPM, IIPaBUJI, XapaKTEPUCTUK JJISL:
— 0€30MacHOCTH MPOIYKIINHU, PabOT, yCIyT
— TeXHUYECKON 1 MHPOPMAITMOHHON COBMECTHMOCTHU
— KadecTBa MPOAYKIINH, padoT, yCIyT
— 5KOHOMHH BCEX BUIOB PECYPCOB

— 0C30MacCHOCTH XO3SHUCTBEHHBIX OOBEKTOB, C yYETOM pPHCKAa BO3HUKHOBEHUS
KaTacTpod



— 000pOHOCTIOCOOHOCTH CTPAHBI

OOBEKT CTaHAAPTU3AILMHI — TPOTYKLIUSI, pAOOTHI, YCIYTH

HopmaTuBHBINM TOKYMEHT — JOKYMEHT, YCTaHABIIMBAIOIIWNA MMPABUIA, MPUHLIMIIBI,
XapaKTEPUCTUKU OTACIBbHBIX BUIOB IESITEIBHOCTH

CraHgapT — HOPMATHBHBIM JIOKYMEHT IO CTaHJApTH3alliud, pa3paboTaHHBIN Ha
OCHOBE COTJIACHSI 3aMHTEPECOBAHHBIX CTOPOH

['ocynapctBenHblil ctangapt poccuiickod ®enepamuun — 'OCT P — cranpapr,
NpUHATBIA ~ rocyaapcrBeHHbIM  Komurerom  Poccuiickon  ®epepanuu 1o
CTaHJAPTU3ALUHU

CraHgapT oTpaciii — CTaHAAPT, IPUHITHIA FOCYAAPCTBEHHBIM OPTaHOM B MpEAEIIax
€ro KOMIIETEHTHOCTH.

Cranaapt npeanpusaTusi — CTaHAApPT, YTBEPAKIACHHBIN MPEANPUITUEM
MexnyHapoaHblii  CTaHZApT —  CTaHAApPT, [OPUHATBIM  MEXKIYHAPOIHOU
Opra’Hu3anyen o CTaHAapTU3ALNH.

PervnonanpHbIl CTaHAAPT — CTAHAAPT, IPUHATHIM PETMOHAIIBHON OpraHU3alued 10
CTaHIAPTU3ALUU.

MexrocynapcrBennsbiil ctangapT I'OCT — ctangapt, npuHsaThiil ctpanamu CHI?
Kommuieke craHaapToB — COBOKYIHOCTh B3aMMOCBSI3aHHBIX CTaHAApPTOB C 0OIIEH
1[€JIEBOY HAIIPABJIIECHHOCTBIO.

MexayHapoHas CTaHAAPTU3ALMSA — CTAHAAPTU3ALMS C YYaCTUEM BCEX CTPaH
be3onmacHOCTh — OTCYTCTBHE HEIOITYCTUMOI'O PHCKA.

B3anmMo03aMeHsEMOCTD — IPUTOJHOCTH OAHOTO U3JENINs BMECTO APYrOTO U Ap.

3amaya Nel
Bapuant Ne 1. [lepeunciuth 3anaun cTangapTU3auu 6€3 mosiCHEHUSI.

Bapuant Ne 2. [lepeuniciiuth OCHOBHBIE IMOHATUS B 00JIACTH

CTaHdapTU3alun 0e3 osSCHEHHUS.

3agaua Ne2
BapuanTNel. B kakux nensix ocymecTBISIETCS CTaHIapTU3alus?
Bapuant Ne2. [Iepeuncints OCHOBHBIE IPUHIIMIIBI CTAHAAPTU3ALUH

3agaua Ne 3.
Bapuant Ne 1. Yto takoe MCO, kakoBa e€ 11eab? UTo oHa MOXKET JUIS

TOCTUXKEHUS CBOEU LeTn?
Bapuaut Ne 2. Yro takoe MOK? YUem oHa 3annumaeTcs?

3agaua Ne 4.
Kaxkue cyObekTsl B cOOTBeTCTBUU ¢ DenepanbHbIM 3aKOHOM «O
TEXHUYECKOM PEryJIHMpOBaHUH YUACTBYIOT B pabOTax MO CTaHAAPTU3ALUH.



3amaua Ne 5.
Ha xakux ypoBHSX OCYIIECTBIISIOTCS pabOTHI IO CTaHAAPTU3AIMH B HaIlIeH
CTpaHe.

3amaga Ne 6.
Bapuant Ne 1. Kakue pa®oTsI 1o cTaHAapTHU3AIMH OCYIIECTBIISIIOTCS Ha
HAIIMOHAJIbHOM YpPOBHE.

Bapuant Ne 2. Kakue pa®oTsI 10 CTaHAapTHU3AIMH OCYIIECTBISIFOTCS Ha
YPOBHE OpraHU3alnil.

IIpakTnueckoe 3ansaTue NeS.

Omnpenesienne mnoka3arteseil KayecTBa NPOAYKUHMH IKCIHEPTHHIM MJIH
U3MePHUTEIbHBIM CIIOCOO0M.

Hesn 3anaTus: [IpakTndecku, caMOCTOSTENBHO, HA PA3JIMYHBIE MPEIMETHI,
MPEAOCTABICHHBIE CTYJIEHTY, IPUBECTH 3 - 5 MOKa3zaTesell KayecTBa MPOAYKIUU
Jns 3akpennenus tembl «KauecTBo u [lokazarenu kauecTBa»

Koowvt hopmupyemvix komnemenyuii: 11K 3.2, OK 1-9.
Konuuecmeo uacos - 2 4aca

KonTpoabHbIe BONPOCHI
1. [IpuBecTr 3aBUCUMOCTB Ka4€CTBa OT CBOMCTB
2. OnucaTh 3HaYCHUS MTOKa3aTeIe KauecTBa

Teopernyecknii MaTepuaJl 0 NPAKTHYECKOMY 3aHATHIO

1. 3aBUCHMOCTh KadecTBa OT CBOWCTB. KadecTBO METayioB 3aBUCHUT OT
XAMHMYECKOTO COCTaBa MeTauia. A 3TO 3HAUYUT M MEXAHMYECKUX CBOMCTB.
KauectBo pneraneil 3aBUCUT OT KOHCTPYKIMHU, TE€XHOJOTMYHOCTH, TOYHOCTH.
[IpouHOCTH, KECTKOCTH, H3HOCOCTOMKOCTH. KauecTBo MmarmmH, 00OpyAOBaHUS
3aBUCUT OT  COBEPIICHCTBOBAaHUS  KOHCTPYKIMHA M  AKCIUTyaTallMOHHBIX
xapakTepucTuk. COBEpIIEHCTBO KOHCTPYKIIMM OMNPENENAETCS COBEPIICHCTBOM
KMHEMAaTUYECKON CXEMbl MEXaHM3Ma. DKCIUTyaTallMOHHBIE CBOMCTBA NIENATCS Ha
obume wu crnenupuyeckne. BaXHEWITUM SKCIUTyaTallMOHHBIM CBOWCTBOM B
MalTUHOCTPOCHUU SBIISIETCS — HAJIEKHOCTh. A Hanbosee MOJHO Ka4eCTBO BCEX
BUJIOB MIPOJIYKIIMU XapaKTEPU3YETCs — YIKOHOMUYHOCTBIO, TO €CTh OyAb TO phIOAa,
camoJiet, JaepeBo. KauecTBO MpOAYKIMM OILICHMBAIOT MOKA3aTeNIsIMA KayecTBa —
KOJIMYECTBEHHBIMU XapaKTEPUCTUKAMU OCHOBHBIX CBOMCTB MPOIYKIIUH

2. Iloka3aTenu kauecTBa NPOAYKIUH TPYIIIUPYIOTCS Ha:

— DJKOHOMHYECKHME — XapakTepu3ylT 3aTpaThl Ha  pa3paboTKy,
AKCILTyaTalHIo, HOTpeOIeHHE

— HA3HAYEHUsI — XapaKTEPHU3YIOT CBOMCTBA MPOAYKIMHU, 3aBUCSIIUE OT €€
OCHOBHBIX (PYHKITUH (MOIIIHOCTh, CKOPOCTh PE3aHUs U T.JI.)

— HaJIeKHOCTH — JIOJTOBEUYHOCTH, 0€30TKa3HOCTH U JIp.

— DCTETUYECKUE - XAPAKTEPU3YIOT BBIPA3UTENBHOCTh, PAlMOHAIBHOCTD,
COBEPIIIEHCTBO (HOpM



— JPrOHOMHUYECKHE — XapaKTepU3yIOT CO3JaHUE ONTUMAJIbHBIX YCIOBUI
Tpyna

— TEXHOJIOTUYHOCTH — XapaKTEePU3YIOT YCIOBHS U3TOTOBJICHUS JeTalen

—  yHAUKAIIUK  —  XapaKTEePU3YIOT  HACBIIICHHOCTh  HW3JICIIHM
YHUDUITUPOBAHHBIMU U CTAaHJIAPTHBIMU JICTATIIMHU

— TPAHCTIOPTA0EILHOCTH — XapaKTEPU3YIOT YI0OCTBO IIEpEMeEIICHHUS

— MaTEHTHO — IIPaBOBBIC — XapPaKTEPU3YIOT MATCHTHYIO 3aIIUTy W YUCTOTY
MPOAYKIIUU JJIsl BHEIIHEW TOPTOBIN

— DKOJIOTHYECKHE B 0€30IaCHOCTH
3amaua Nel

OnpenenuTh KavyecTBO MNPOAYKIMHU, NpeajiaraéMod K PAacCMOTPEHUIO IO
nepeunto. [Ipu stom crenyer opopmuts Bc€ B Tabnuily, rie yKa3aTb - HOMEp IO
NOPSAKY, HAUMEHOBAHKUE MPOAYKIIMHU, MPUBECTU €€ ONMMCaHHE, Ha3HAYCHUE — BCE
MO0 OTAEIBHBIM KOJIOHKaM, M, HAaKOHEIl, B IMOCIEIHENW KOJOHKE, MPUBECTU CaMHU
MOKA3aTeNn NPOAYKIHNH, YYUTHIBAsA IPU 3TOM HEOIPEIEIEHHOCTh NTOKAa3aTeIen, TO
€CTh CIIEIYET MHCATh — HE <JIETKO PBETCS», a HEMPOUYHOCTh MM HECOOTBETCTBUE
MIPOYHOCTH, TO €CTh MTOKA3aTeNI KaueCcTBa HA3bIBAIOTCS B HEOMPEIEICHHOU GopMme.
[Ipn onucaHuu MNPOAYKUWUU BBISBISETCS BO3MOXHOCTh HANTH I[OKa3aTelu
KauecTBa, HAIpUMEp: — XaJlaT KpacHOTO I[BeTa — I[IOKa3aTelb KadecTBa -
U3MEHEHUE LBETHOCTH, pa3Mep - 50 — mokazarenb KayecTBa - COOTBETCTBUE
pasmepa.

[Ipumep pemieHns

Ne [Iponykuus Onucanue Hasznauenne IToka3zareinp
n/m Ka4yecTBa
1 Xamar KpacHoro ngera, 50- | Oxgexna [BeT, pazmep,

ro pa3mMepa, C JOMAaITHSIS OTCYTCTBUE
pykaBamu, 6e3 BOPOTHHKA,
BOPOTHHKA, C MPOYHOCTD
OTBOPOTaMH, MOJIBI TKaHU
HOPMAJIbHOM JJIUHBI,
Y3 IPOYHOM TKaHU

I[JI?I CaMOCTOATCIIbBHOI'O pCHICHUA CTYJICHTAMU

No [Tponykuus Onucanue Haznauenue IToka3arenp
n/m KauecTBa




1 | KopoOka TeTpanak

2 | Pyuka mapuxoBas

3 IlakeT mOJUITUIIEHOBBIN

4 | KodTouka TpuKoTaxXxHas

5 | Konderka

6 | Kaprodennb

7 | OpyKT

8 | Kaura

9 | TenedoH cOTOBBII

10 | CdeTunkK ANEKTPUYECKUI

11 | Men

12 | YallHUK MEeTAJTNYECKUI

13 | Yamka ogHOopa3zoBas

14 | IlnmacTtHA CTEKIIAHHAS

15 | LIBeTOK KOMHATHBIM

IIpakTnueckoe 3ansaTue Ne6.

AHaJIM3 cXeM cepTH(PHUKANUN NPOAYKIUH, IIPeTyCMOTPEHHOU
Poccuiickum I[IpaBuTenbcTBOM Ha cooTBeTcTBHE pekoMenaanusam HCO/MIK
Lenu 3anamus.

[IpakTryecku mpoBecTy cepTUGUKAIIUIO TPOTYKIINH, U3 TIEPEUHSs, KaK MOJI0KEHO,
B COOTBETCTBUU CO cxemaMu. HayuuTcst mojib30BaThCsl CXeMaMu CepTUUKAIIU
Koowt popmupyemvix komnemenyuii: 11K 1.4, TIK 3.2.

Konuuecmeo uacos - 2

KonmponvHuvie sonpocut

1. Cuctemsl cepTUhUKALIMH

2. «ITonoxenue o cucreme cepTuhUKaAIIIN

3. CxeMbl Ipu 00513aTeNLHOM U TOOPOBOIBHOM cepTUhUKAITUN

4. ITosicuenus o cxemam ¢ 1 mo 10a

Teopernuecknii MaTepuaJl AJ1s1 NIPAKTHYECKOI0 3aHATHS

OnHol 13 BaXKHEUIINX 0COOCHHOCTEH cepTU(UKAIINU SBISETCS TO, YTO BCE
onepanuu (UCOBITAHUS, YTBEPXKICHUS M T.J.) OCYIIECTBISIOTCS B paMKax




ONPEAECICHHOW CHUCTEMBI, KOTOpas yCTAHABIMBACT YETKHE IMpaBUja HX
BBINIOJIHEHUS W (DYHKIIMOHMpYET  TOJA  PYKOBOJCTBOM  CIELMAJIBHO
YIOJIHOMOYEHHOTO OpraHa.

Cucrembl cepTuduKanuu MOTYT JCHCTBOBaTh Ha HAIMOHAIBHOM YPOBHE,
pETHOHAIBHOM W MeExAayHapoaHoM. B Poccuiickon ®epepanuy IerMCTBYET
HanmoHanbHas cuctema ceprudukanuu — 'OCT P. Pernonansnas - ynpasusiercs
EBpomnelickoit opranm3anme 1o ucnblTaHusM u ceptudukanuun — EOUC,
MexayHapoaHas — cucteMa MOK — o ceprudukanyu 31eKTpOHHONW TEXHUKH
«[lonoxenne o cucreme ceprtudpukanuun [OCT Py»  ynopsgoumBaet
OpPraHU3alMOHHYIO CTPYKTYPY CHUCTEMBI cepTudukanuu, GQyHKIIUA €€ yIaCTHUKOB
B nmpaBunax BBIMOTHEHUS CEPTH(PUKANMKA TPUBEICHBI OCHOBHBIEC 3Tallbl
BBITIOJTHEHUS PaldoT.

B kaxmaoM KOHKPETHOM ciydae cepTHUKAIUS TPOBOIUTCS IO OMPEASICHHOU
cxeme. Cxema cepTu(UKanuu — 3TO COBOKYMHOCTb JIEWCTBHUM, O(MUIIHAIBHO
YCTAHOBJICHHAs W TMpPUMEHSEMass B KayeCTBE JIOKA3aTEJIbCTB COOTBETCTBUS
3aJIaHHBIM TPEOOBAHUSM.

B MexnynapoaHoii cepTudUKaIMy UCIOJIB3YETCS BOCEMb CXeM CepTUhUKAIIHIA

B paborax mo ceptudukanuu y4acTByloT — 3asgBuTesb. Opras mno cepruduxanuu,
UCIIBITaTeNIbHAs TabopaTopus.

CxeMbl, TNpUMEHSEMbIe TpU O0A3aTEIBHOW CepTUUKAILMK, ONPEICISIOTCS
['occranpaproMm Poccun. YUuThIiBaloTCS 0COOCHHOCTH MPOU3BOJICTBA, UCIILITAHUH,
noctaBku. CxemMbl J0OpOBOJILHON cepTU(UKAIMU OINpeaeseT 3asiBUTEIb U
npejyiaraetr ee oprany Mo ceprtudukanuu. s mpoBedeHus cepTuduUKanuu
CHENYET MPUMEHATH CXEMBI C MIOMOILBIO MOSICHEHUM:

Cxema Nel mpuMEHSIIOT IpY OTPaHUYEHHOM, 3apaHee OTOBOPEHHOM 00beMe
peanuzaiuu, KoTopass OyJeT NOCTaBIATHCS B TEUCHUH KOPOTKOTO BpPEMEHH,
OTHEJIbHBIMM TApTUAMH [0 CEPUMHOMY THPOM3BOJACTBY I HUMIIOPTHOMN
MPOAYKIMU, IPU KPATKOCPOYHOM KOHTpakTe. /(s OT€YEeCTBEHHOW MPOLYKIHH —
MIPU OTPAHUYEHHOM 00BEME BBITTYCKA ISl CIIOKHOW MTPOTYKIIUU.

Cxema Nela gononHseTcs: aHalIM30M IPOU3BOJICTBA. Bece cXeMbl ¢ HHIEKCOM
«a» - MomubuKaius TPEAbSIBICHHBIX cXeM. To ecTh, y BceX OyIeT Haaudue
IIPOBEPKU MPOU3BOJICTBA, C EM0 AaHAIIU3OM.

Cxema 2 mpuMeHsieTCsl I8 MMIOPTHOW MNPOIYKIHMH TMPHU JOJTOCPOUYHBIX
KOHTPAKTaX WIH MPU CEPUMHOM BBIMTYCKE MO OTACIIBHBIM KOHTPAKTaM.

Cxema 2a n1onoaHsAeTCsl aHaIM30M MPOU3BOJICTBA.

Cxema 3 ucnosib3yeTcs Il CEpUMHOM MPOIYKIMH C UCTIBITAHUEM o0Opasiia u
MHCTIEKIIMOHHBIM KOHTPOJIEM.

Cxema 3a — MoguduKanus CXeMbl 3 ¢ aHAJTM30M MPOU3BOICTBA.

Cxema 4 1pu IKECTKOM MHCIEKIMOHHOM KOHTPOJE MPOBOAUTCA, C
UCIIBITAHUEM THIIOBOTO 00pasiia, C 0TOOPOM MX CO CKJIaJa U3TOTOBUTEIS.

Cxema 4a — ¢ aHaIM30M MPOU3BOJCTBA.

Cxema 5 — cioxHas cxema. BKiro4aroT uchbITaHusi oOpasiia, MPOBEPKY
MPOU3BO/JICTBA, XOTh HET UHJIEKCA U UHCTIEKIIMOHHBI KOHTPOJIb.

Cxema 6 ucnosb3yeTcs Ha yCJIOBUSX MPOAYKIIUU IMPOBEPSIEMOM 110 cxeMe 5
HO JIJISI UMIIOPTHOU MPOIYKIIHUH.



Cxema 7 npuMeHsIeTCs IPU OAHOPA30BOM MPOAYKLNHU, TAPTHH, €AUHUIHOTO
uzzenus. B cxeme npenpycmaTtpuBaercs BbIOOpKa MpoObl sl UCIIBITAHUS U3
HapTUH.

CxeMa 8 npuMeHsIeTCs, Kak U cXeMa 7, HO C HCIIBITAHUEM KaXKJIOTO U3IEIHS.
B HacTos1iee BpeMst IPUHATO elie 2 cXeMbl, HO ¢ MoaupukanuaMu. Cxemsl
UCITIOJIB3YIOT Ha MPOAYKIUIO IIPEACTAaBICHNE AeKiIapanuid. OHU MOIXOIAT JULsl
cepTu(UKaLUKA MAJIOro MPeIPUHUMATEIbCTBA, HETOBTOPSIOLIUXCS TAPTUN
HEOO0JIBIIOT0 00BEMa ISl OTEUECTBEHHOM U 3apy0e HOU MTPOTYKIIHH.

Cxema 9 st eAMHUYHOM NapTHH HEOONBIIOTO 00bEMa UMIIOPTHOM
NPOIYKINHU, 3apEKOMEHIOBABIIEH ce€0s1 HA MUPOBOM PBIHKE.

Cxema 9a 1151 0TeUeCTBEHHOW MTPOIYKIUH WHINBUTYaIbHBIX
IpEeANpPUHUMATENIEH IPU HEPETYIISIPHOM BBIITYCKE.

Cxema 10 nmpumeHsieTcs pu NpOAOJKUTEIBHOM ITPOU3BOJCTBE
OTE€YECTBEHHOM MPOAYKLUHU B HEOOJBIINX 00bEMAX.

Cxema 10a npumensiercs, kak u 1o cxeme 10 , HO ¢ aHaITUM30M
IIPOU3BOJICTBA.

3agaua Nel
s npemstaraemoro Ilepeyns npoayKiyu, ¢ ONpeieICHHBIMU IAHHBIMU,
MIPOCTaBUTh CXEMbI CepTUPUKAITIT

n/n [Iponykuusa | Bemyck Cpok Homep cxembl
BBIITYCKa
1 Pyuxka Cepuiinblii, ¢ 10 ner 3
UCIIBITAHUEM
obOpasia

7151 caMOCTOATENBHOTO pelIeHus: Ne i/

Ne | IIponykuus Brimyck Cpok BbIITycKa Howmep
n/n CXEMBbI
1 Jlec — kpyrisk Cepuiinbiii, Ha | 5
HUMIIOPT JeT
2 Komscka ¢ ananusom | 20 ThIC. 6
MIPOU3BOCTBA Mecs
LEB
3 [Taker Cepuiinbiit 10 ner
MOJIUATUIICHOBBIH C
aHAJIN30M
IPOU3BOJCTBA.
4 Kommnsrotep ¢ Cepuiinblit 5 ner
KECTKUM
WHCTICKITMOHHBIM
KOHTPOJIEM
5 Maeuka — ¢pyr6onka | 10 ThIC. 2 mec.
6 Bonbtmerp ¢ 1 TBIC. [TapTus pazoBas
UCIIBITAHUEM
Ka)kJ10r0 06pasma




MHAYKIIMOHHBIN
npeoOpazoBaTelb ¢
UCTIBITAHUEM
BBIOOPKHU

600 mTyk

[TapTus pazoBas

o]

[ITaHreHIUPKYIH

100 ThIC.

4 Mmec.

AsToMoOmIs OKa ¢
AHAIU30M
POKM3BOJICTBA

Cepuiinbrit

5 ner

10

YaltHuk
KepaMUYeCKuil ¢
WCTIBITAHHEM
BBIOOPKH

200 mTyk

[TapTus pazoBas

11

Beproner ABTroxup
¢ JeKJIapanuei o
COOTBETCTBUH
MOCTaBIIMKA KaK
YacCTHOTO
NpeIPUHUMATEIS

EnnHcTBEeHHBI
W DK3EMIUISIP
Ha UMITOPT

25 centsiOps 2012 roma

12

Penbcel ¢
HUCIIBITAHUEM
oOpasua u
MHCTIEKIIMOHHBIM
KOHTPOJIEM

Cepulinblit

10 net

13

Kapamens B
HIOKOJIaJIe C
neknapanuen O
COOTBETCTBUU

1000 mTyk B
MecsIl Ha
MOCTAaBKY
yepes 6

3 rona cepus 1o
JIEUCTBYIOILIEMY
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