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®onp oneHOUHBIX cpeacTB pa3padoran B coorBeTcTBUU ¢ PI'OC CIIO no
cnequanbHocTh 23.02.07 TexHuueckoe OOCHYKMBAHHE W PEMOHT JBUTATEJIEH,
CUCTEM M arperaToB aBTOMOOWJIEH 1O 0a30BOM MOJITOTOBKE, YTBEPMKIAECHHOIO
npukazoM MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu Ne 1002
ot 13 aBrycta 2014 rona, Ha ocHOBe paboyeii MporpaMmbl yUeOHON JUCITUTIIIUHBI

OI1.05. MeTtposorusi, cTanaapTA3alus u cepTuduranus.

PACCMOTPEHO: COTAACOBAHO:
LluxnoBoi MeToaHyIecKoi 3amecTHTel exropa o YBP
KOMHCCHEH O0IeTeXHHYSCKHX /A.Tl.Pecennc

JUCIHILTHH H HHIKEHepHOU rpaduku / /" «09» mions 2022 r.
«08» urons 2022 r.

Ipencenarens:

/Uruarenxo XK.C.

Pazpa6oruuk: H.B. Poctynosa, npenogaBarens CKTuC

[IpencraBiieHbl METOAWYECKHE YKa3aHUS K MPaKTUUYECKUM paboTaMm Mo
yaeOnou aucturunae OI1.05. Metposorus, ctanapTu3anus U cepTUdUKAIUs Jis
ctyneHToB crnernuaibHocT 23.02.07 TexHuueckoe 0OCTy)KMBAaHUE W PEMOHT
JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOUIIEH



IlepeyeHb npakTHYeCKUX padoT

Haunmenoanue pabot Koui-Bo
4acoB

[Ipaktuueckas pabora Ne 1: 2
OTBeTHI Ha BONMPOCHI IO OCHOBHBIM MOHATHUSIM MeTpoJoruu. IlepeBon
€IUHUL U3 OJTHOW CUCTEMBI B IPYTYIO.
[Ipaktuueckas pabora Ne 2: 2
N3ydeHne ycTpoicTBa IITAHTEHUHCTPYMEHTOB U UX TEXHOJOTMYECKUX
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HopmupoBaHnue TOYHOCTH OCAA0K B MIAJAKUX ITUIUHIPUIECKUX
COCIMHEHUSX.

[Ipaktruueckas padora Ne 4: 2
HopwmupoBaHue Ha gepTekax JeTalel TOYHOCTH (DOPMBI TIOBEPXHOCTEH.
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MU3MEPUTEITBLHBIM METOIOM.

[Ipaktuueckas pabora Ne 10: 2
AHanu3 cxeM cepTU(PUKAIMH TPOTYKITHH.
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MeTtoauueckue yka3zaHus 1O BBITIOJHEHUIO MPAKTUYECKUX paboT Mo yueOHOi
mucuurimHe OI1.05.Metposorusi, cTaHaapTU3anus U cepTUGUKALMS COCTaBICHBI
B COOTBETCTBUU C paboueil MporpaMMoil Mo JaHHOU TUCUHUILIIUHE.

CopnepkaHue METOJAMYECKMX YKa3aHUW IO BBIMOJIHEHUIO MPAKTUYECKHUX
3aHATHH  cooTBeTCTBYeT TpeboBanusiMm DenepansHoro ['ocymapcTBEHHOTO
Cranpgapra cpenHero npodeccHOHaIbHOTO O00pa3oBaHUS IO  CIEHUATIBLHOCTH
23.02.04 TexHuueckas SKCIUTyaTallMsl MOJbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIbHBIX,
JIOPOKHBIX MAIIMH U 000pYy10BaHU (ITO OTPACIISIM).

BreimonHenne mpakTHuecKux —paboT  JOMKHO — CIIOCOOCTBOBAaThH — OoJee
ryOOKOMYy TOHHUMaHHMIO, YCBOCHHMIO M 3aKpEIUIEHHIO MaTepuaja TMpeaMeTa,
Pa3BUTHIO JIOTUYECKOIO MBIIIJIEHUS, aKKYpPATHOCTH, YMEHUIO JAENaTh BBIBOJBI U
IPaBUJIBHO BBITOJHSTH PACUYETHI.

B MeToaumyeckux yKazaHHMSX COJEpXKATcsl METOJMYECKHE YKa3aHus IO
BBIIIOJIHEHUIO IIPAKTUYECKUX 3aHATUH, B KOTOPBIX JAETCA TEOPETHUYECKUI
MaTepuas, U OPUBOAATCS MPUMEPHI pacyeTa Haubojee CI0KHBIX 3ajau.

B pe3ynbTaTe BBHINOJHEHUS NMPAKTUYECKUX 3aHATUN CTYACHTHI JIyUIlle YCBOST
MaTepual, NPaKTUYECKH 3aHUMasIiCh BOIIPOCAMHU TEMBI.

Ha ocBoeHME MPaKTUYECKUX 3aHATUN OTBOAUTCA 15 yacos.



IIpakTHyeckoe 3anaTue Nel.
OTBeTHI HA BONPOCHI 10 OCHOBHBIM INOHATHAM MeTpoJioruu. Ilepesox
eIMHHUII U3 OIHOI CHCTEeMBbI B IPYIYIO.

ueﬂb 3aHAMUA. 3aerHI/ITb 3HAHM:A, ITOJTYYCHHBIC HA 3aHATHH 110 OCHOBHBLIM

MOHATUSIM B 001aCTH MeTposioruu, 1o BOSHUKHOBEHUIO U 3HAYCHHI0 MeTpOJIOTHH.
Y CBOUTH ITOHATHE BEJIMYHH.
Kooel popmupyemeoix komnemenyut: 11K 1.4
Konuyecmeo yacos — 2 4aca
KoHmposnbHbie sornpocsl
1. BO3HUKHOBEHME 1 3HAYEHUE METPOJIOTUH.
2. IlepeyeHp OCHOBHBIX IOHATUN B METpOJIOTHN.
3. IloHnsTHe BeIMUMH.
4. Ilonstue EquHUObI BeTnynH
5. Ilonsatune Cucrema equaun CU
6. [TonsiTue TepMUHOIOTHS €TUHUI]
7. IlepeBoJ1 €AUHUIL U3 CUCTEM B CUCTEMY

Teopernyeckuii Marepuag IO BBIIOJHEHUIO NPAKTHYECKHX 3aJay4:
1.Bo3HNKHOBeHNEeMeTPOJIOTuu. MeTtposorusi, Kak o00JacTh MNPaKTUYECKOM
NEeSATENIbHOCTH, 3apoAMniiack B JpeBHOCTU. M3mepeHus Bcerga ObUIM OCHOBOM
OTHOILICGHUN Jrojiei. BpipabaThIBamuch euHbIE MPEICTABICHUS O pa3Mepax,
dbopmax, cBoMCTBax NpeaMeToB. HanMeHOBaHMS €IMHUL] U3MEPEHUS TTOSIBIISINCH B
CBS3M C NMPUMEHEHHUEM EIUHUIl TeX, YTO HAXOJIWUJIUCh MOJ PyKamMu M Horamu. B
Poccun emununamMu ObulM — TOSOM W JOKTU. [ moanep:kaHus €IUHCTBA
YCTAaHOBJICHHBIX MEp, €lle B JPEBHHE BPEMEHA CO3[AaBAUCh JTAIOHHBIE —
oOpa3uoBbie Mepbl. MIX XpaHWiIM B Xpamax, TaK Kak T€ MEHbIIE Pa3opsUInCh.
3HauyeHue MeTposorum. J{oiaroe BpeMs METPOJIOrUs OblIa ONMUCATENbHOW HAYKOU.
MenneneeB nucan «Hayka HauMHaeTcss ¢ TeX MOP KaK HAYMHAKOT U3MEPSTHY.
[TosiBnEeHuEe HOBBIX CPEJICTB U3MEPEHUIN BENET K IOSBICHUIO HOBBIX PE3YJIbTaTOB
uccienoBanuii. B metrponorun Beaenstorca 4 QyHKIUHM: - YYEeT NMPOIYKLIUHU IO
macce, JJIMHe, 00beMy, pacXxo]ly, MOIIHOCTH, SHEPTUU - U3MEPEHUS JUIsl KOHTPOJIS
TEXHOJIOTHYECKUX IPOLIECCOB - HU3MEPEHHs MpPU HAYYHBIX HCCIEIOBAHMUSIX -
U3MEpEHHUs P SKCIEePTU3axX, cepTuuKauuu. B cTpane exeHEeBHO MPOU3BOAUTCS
200 MwuMapAOB HM3MEPEHUM, CBbIIE 4 X MWUIMOHOB YEJIOBEK CYUTAIOT
u3MepeHus cBoeil mpodeccueit. Jloyst 3aTpar Ha u3MepeHus coctaBisieTl5%
3aTpar OOIIeCTBEHHOro Tpyaa. Dddekt, mosydaeMplii OT MPUMEHEHUS CPEACTB
n3mepeHui cocrapiset 10 pyOseit Ha 1 pyOib 3aTpar.

2. IlepeyeHb OCHOBHBIX NOHATHH B Metposoruu. Merposorus (ot
IPEYECKOr0 Mempo — Mepa U /1020C — yUeHHE) HayKa 00 U3MEPEHHUAX, METO/Iax U
cpeacTBax oOecredeHHsl UX eIWHCTBAa K TpeOyemol TouyHocTu. CoBpeMeHHas
METPOJIOTHSI BKIIOYAET TPU COCTABJISAIOLIME:

- 3aKOHOJATENbHYI0, - (PyHIaMEHTaIbHYIO (HAYyIHYIO),

- PAKTHYECKYIO (MPUKIIATHYIO)



['maBHast 3a7a4a, cpey MPOYMX APYTUX — 0OecIeueHrne eIMHCTBA U3MEPEHUI,
peraeTcsi ¢ MOMOIIbI0 OCHOBOIOJIATAIONIMX YCIOBHUH - BBIpAXKEHHE PE3yIbTaTOB
U3MEPEHU B E€IUHBIX Y3aKOHEHHBIX E€AMHUIAX - YCTAHOBJIEHUE JOMYCKaeMBbIX
MOTPENTHOCTEN PEe3ybTaTOB M MPEEIOB, 32 KOTOPbIE OHU HE JOJKHBI BHIXOJIUTH
pU 33J]aHHOM BEPOSITHOCTH

M3mepeHue — HaxOXJeHUE 3HAYCHUS (DU3NICCKON BEIWYUHBI OMBITHBIM
MyTEM C IIOMOIIBIO CIIEITUATBHBIX CPEICTB.

TexHu4ecKkuli KOHMPOs1b — MPOBEPKA COOTBETCTBUSA OOBEKTA YCTAHOBIEHHBIM
TEXHUYECKUM YCIIOBHUSIM

WcnbimaHus — HSKCHIEPUMEHTAIBHOE OIpPEACICHUE KOJIMYECTBEHHBIX U
KaueCTBEHHBIX XapaKTEPUCTUK CBOMCTB OOBEKTA.

TexHu4yeckoe OuUG2HOCMUPOBAHUE — TIPOLIECC OINPEICICHHUS TEXHUYECKOrO
COCTOSIHUS OOBEKTA C ONPEEICHHON TOUHOCTHIO.

Obvekmbl Mempoa02uU — €TUHULIB BETUYHUH, CPEACTBA U3MEPEHUS, ITATOHBI
CIMHMI] BEJIMYNH, CTaHAAPTHBIE 00pa3Ilbl, MCTOUKH BBITOTHCHHUS.

[MoepewHOCMb U3MepeHUA — PA3HOCTb MEXKIY PE3yJIbTaTOM H3MEpPEHUs U
HUCTUHHBIM
3HAYCHUEM HU3MEPSIEMON BEIIMYUHBI.

Cpedcmeo u3mepeHuas — TEXHUYECKOE CPEJICTBO ISl U3MEPEHUM, UMEIOIIIEe
HOPMHPOBAHHBIE XapaKTEPUCTUKH.

EduHuya eenu4yuHbl — (HUKCUPOBAHHOE 3HAYCHUE BEIUYUHBI  JUIS
KOJMYECTBEHHOTO BHIPAYKECHHUS BEIMIUH.
SmanoH  eOuHuybl  8enU4YUHbI  —  TEXHUYECKOE  CpPEICTBO  JUIA

BOCIIPOU3BEICHHUS, XPAaHEHUS U MEPeIaun €IUHULIBI BEJIMYHH.

3. lousTue enuuuu BeJu4yMH. 11 TOro, YTOOBI CYyAWTH O 3HAYCHHUH
00011 BeNMMUMHBI (pa3Mepax Tella, CKOPOCTH, Cuie, paboTe WJIM MOITHOCTH)
HEOOXOIUMO €€ U3MEPHUTh, TO €CTh COMOCTABUTH €€ C APYroi, aHAJIOTHYHOM, HO
3apaHee U3BECTHOM.

KonnyecTBeHHON XapaKTEpUCTUKOW H3MEPSIEMOW BEJIUYUHBI CIYKUT €€
pasmep. Ilomydyenue uHpoOpmauu o pasmepe GU3HUYCCKOW MM HEePU3UISCKOU
BEJTUYMHBI — COJIEPIKaHKE JII000TO U3MEPEHUS

Hanpumep: nnuHa mnepemenieHuss Tena Ha 1 MeTp MoXeT OBbITh
npeacraBiaeHa no-pazHomy — 1 metp - 100 cantumerpos - 1000 musutnmerpoB Bee
3 BapuaHTa — 3HAYCHUSI U3MEPSIEMON BEJIMYMH — ATO OIICHKA pa3Mepa BEJIUMYUH B
BUJIE HEKOTOPOrO 4YHuCla, NpUHATHIX 11 Hee eauuun 3aeck 1, 100 m 1000
SIBJISIIOTCSI YHUCJIOBBIM 3HAUYEHUEM H3MEPSIEMON BEIUYUHBI. TO €CTh OTBJICUCHHBIM
YUCJIOM

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

8. Ha »TOT BOIpOC HENb3sI OTBETUTDH, TAK KAK HEU3BECTHO O KAKOW BEIMYHHE
UJIET pedb, B KAKUX €MHUIIAX JIaHbI €T0 3Ha4YeHMs — HeT Macmtaba. OTBeT Oyner
TOYHBIM, €CJIH CKa3aTh — 2 kmioMeTrpa 6ombirne S00 caHTuMeTpoB

Onenka pa3mepoB (PU3NYECKONW BEIWYMHBI B BHUAEC HEKOTOPOTO YHCIIA
NPUHSATHIX U1 HEE €UHUIL — 3TO €CTh 3HaUeHUE (HU3HMUECKON BEIIUYMHBI



4. Tlonstue cucrema eaununy CHU. Bce ynopsigounBaercs BBEACHUEM
CTPOTO ONpEEICHHON cHUCTeMbl eAUHUI] (U3MUECKUX BeluyuH. JlocTaTodyHo
Ha3HAYUTh €IMHUIbBI HECKOJIBKUX OCHOBHBIX €AUHUI. EIMHUIBI BCEX OCTAIbHBIX
BEJINYMH SIBJISIOTCS TPOU3BOIHBIMHU.

B mnacrosimee BpeMsa mnpumeHsieTcss MexXayHapogHas CHCTeMa €OUHUIL,
npunstas B 1960 romy. CokpamenHo onHa HaszbiBaercas CHM  (cuctema
UHTepHaIMoHaNbHasg). OHa COCTOMT U3 CEMU OCHOBHBIX EAWHHUI] U JIBYX
JOTIOJTHUTENBHBIX U psAa NPpOU3BOAHBIX. [Ipon3BOgHBIE €IMHUIIBI 0OpAa30BaHbI 110
YPaBHEHHUSAM CBSI3U MKy (PU3MUECKUMU BETUIMHAMU.

Pa3BuTHe MPOMBIIIEHHOTO TMPOW3BOACTBA BBI3BAIO HEOOXOAMMOCTH
co3iaHus cucteM enuHull. [lepBoii cucteMoil euHUI] (PU3MUECKUX BETUYUH Oblia
METpHUYECKasi CUCTEMA, BBEJIEHHAst BO DpaHIMu

Hapsany ¢ »2ToM cucremMod NPUMEHSINCh W NPUMEHSIOTCA IPYyrue
HallMOHAJIbHBIE cucTeMbl. B Poccun sxe nmpuMeHsTcest B 0cHOBHOM cuctema CHU
OCHOBHBIE U JOTIOJHUTENbHBIE EqUHUIEI
eaMHULBI MexXyHapoJHO!
cuctemsl (C1) Bennunnbl

HaumenoBanue Pa3zmepn | HaumeHnoBanue O6o3HaueHue
OCTb
OcCHOBHEBIE € TMHUIIBI
Jnuna L METp M
Macca m KWJIOTpaMM KT
Bpewms t CEeKyHJ1a C
Cuia I aMmIep A
BJIEKTPUYECKOTO
TOKa
Tepmonunamuuecka | T KeJIbBUH K
g TEMIIEpaTypa
KomuuectBo N MOJIb MOJIb
BEIIeCTBA
Cuna cBera KaHaena | J Kn
JIOTIOJTHUTENBHBIC €IMHUIIBI
[1;mockuii yron paauan Pan
TenecHslil yron cTepauaH Cp
Baxxnenme npon3BOgHbIEC €IUHUIIBI
IImomanp L2 Metp M2
KBaJipar
HBIN
CKopoCTh LT-1 METpP B CEKYHAY M/C

Poccusi periiameHTHpyeT 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€ HAIIMOHAIbHBIC CUCTEMBI €IMHUIL
Tak B CIIIA cyliecTByIOT € IUHHULIBI
— pynr = 0,454 xr
— rajuyioH = 3,785 nuTpoB
— IrouM = 2,54 cMm
B HekoTOphIX 00JIaCTSIX JESITEIBPHOCTH TakKXKe IMPUCYTCTBYIOT BHECHCTEMHBIC
€IMHHUILBI U3MEPEHHUS BEJINYKH, B HABUTALIMU — MOPCKast Mt = 1852 wm.

B Toprosine coipoit HedThIO — Oappens = 150 auTpos.

5. IlonsiTHe TEPMUHOJIOTUS eqUHHUIL. J[JIT BRIpaXXEHUST OOJBITUX W MAaJIbIX
3HAQYCHUN €IUHUI] MPUMEHSIOTCS MPUCTABKU M MHOXKHUTEIN, C UX K€ MOMOIIbIO
o0pa3yroTcs IeCATUYHBIC KPaTHBIC U JOJIbHBIC €IUHUIIBI

O06o3HaueHus GU3MYECKUX  BEJIMYMH  JIOJIKHO COOTBETCTBOBATH
0003HaYCHUSIM, IPUBEACHHBIM B CTaHIapTaXx.

O6o3HaueHHS €AWHUIl, HAUMEHOBAHUE KOTOPHIX OO0pa3oBaHbI OT (hamMuUIHit
YYEHBIX MMUIIYT C 3arjaBHOW OYKBBI, HAPUMEDP — HBIOTOH — €IMHHUIIA CHUJIBI — 3TO
H, naBnenue — B mackaasix uaMepsiercs — nuimyr - [la

[IpucraBku u O6o3HaueHHE Mmnuoxurenu | [Ipumep

MHOYXUTEIU IS

oOpazoBaHuUs

JECATUYHBIX KPATHBIX

U JIOJIbHBIX €IUHUIL

HaumenoBanue

Mera M 106 MBT (MeraBarr)

Kuno 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 UBMEPEHHME kak COBOKYNHOCTH OIEpalydid MO MPUMEHEHUIO
TEXHUYECKOI0 CpEACTBA IIOKAa3bIBACT, YTO YYTCHA METPOJIOrMYECKas CyTh
u3Mmepenus. [IpousBeaeHo HaxoxieHHue GU3NYECKON BETMYMHBI OTIBITHBIM ITyTEM C
IIOMOIIBIO CPEICTB U3MEPUTEIILHON TEXHUKHU

Tepmun (usnyeckass BeJJMUYNMHA, KPATKO — BEJIMYMHA — OCHOBHOU OOBEKT
u3MepeHuii. MokeT ObITb OCHOBHOM 1O (PYyHIaMEHTaIbHOCTH CBOMCTB U
IIPOM3BOJHON, BBIYMCIIIEMONM II0 YpPaBHEHUSAM. TepMHUH NpPUMEHSETCS I
ONMHCAHUS O0OBEKTA U3MEPEHHUS.

I'ocynapcrBenHasi cucremMa o0ecnedyeHUsi €IMHCTBA M3MEpPEHHMH —
cUCTeMa  yIpaBisieMas W KOHTpojupyeMas  (enepaibHbIM  OpraHoM
UCIIOJIHUTENbHON Biactu — ['occrtangaprom Poccum (Poccranmaptom) umeer
CBOEH 3aJaueil yCTaHOBJICHHE OCHOBHBIX MOHSATUI METPOJIOTUH, YHU(PHUKALUS ee
TEpMHHOB. B cocTaB rocygapcTBEHHOH cHCTEMbl OOeCHedYeHUs €IMHCTBA



m3mepenuid (OEWM) BxoauT mnpaBoBasi MOJCUCTEMAa — TO €CTh KOMIUIEKC
B3aMMOYBSI3aHHBIX 3aKOHOJIATENbHBIX aKTOB 1O 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 — rocyaapcTBeHHOM CUCTEMBI 0OeCIieueHusl MHCTBA U3MEPEHUI, 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 ¢ eqnannamu CU B
HACTOSIIIIEE BPEMsI IONYCKAETCsl MPUMEHEHUE Psiia €AMHUL (PU3UUECKUX BEIHYMH,
NPUMEHSAEMBIX paHHEE —HApPUMEp, METpHUYECKasi CUCTEMA €IMHUIL] IPUMEHSIIACh.

3amauya Nel
OTBETUTHh MMCHMEHHO Ha BOIPOCHI:
BapuantNel
. KakoBa ob6nacte aestenbHocti MeTrponorun?
. Uto takoe MeTposorus?
. CocraBnstomue MeTtposioruu
. Kakue BeIpabaTpIBasICh IPEACTaBICHUS JIIOACH U O ueM?
. OcHOBoOMOJIararoIKe ycaoBusi 00eCIeUeHUs eAMHUL] U3MEPEHUS
. [lonaTne nzmepenus
. [loHsiITHE TEXHUYECKOTO KOHTPOJISI U UCTIBITAHUM
. I'ne xpannim mepbr?
. [ToHsiTE — OOBEKT METPOJIOTUHU
10. CnoBa MenpaeneeBa 0 Hayke
11. I[ToHaTue — 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
. Korna 3apoaunace Metponorus?
. UTto gBiIsieTCSI OCHOBOM OTHOILIEHUSA JIOAEH?
. 'maBHas 3a1aua cpeiv npoUYnx JpyTrux
. Kak nosiBuimMch HamMeHOBAHUS €IMHULL U3MEPEHUS
. [lepsble ennnuLbl B Poccun
. UTto co3naBanock Jyisl MOJCPKAHUS €IUHCTBA Mep?
. UTo Takoe TeXHUYECKOE JUAarHOCTUPOBAHUE?
. Kakoii naykoii 6s11a Metposorus?
. [ToHATHE MOTPEMTHOCTH U3MEPEHHUS
10. ®dyHkuu Metponorun
11. ExxeqHeBHOE YMCIIO UBMEPEHUI B CTpaHe
12. IloHsATHE — DTAJIOH €UHUI] BEJIMYNH

O 01N W —



13. Jlons 3aTpaT Ha U3MEPEHUS
14. KonuuecTBeHHas XapaKTepUCTHKA CBOMCTB (DU3NUYECKHUX TEll.
15. DddexT oT npuMeHEeHHs CPEICTB U3MEPECHU I
3apaua Ne2
OTBETUTH HA BOIIPOCHI:
1. [IpuBecTy MOHATHE €AUHUI] BeTUYHUH. MOHO JIU OTBETUThH Ha BOIIPOC UTO
6obiie 2 wiu 500.

2. Ilongarue cucrema equauni; CU
3. Hantucatek npousBoanbie OT eauHull cuctembsl CU

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

5. IlpousBectu nepeBoa B cucremy eaunni] CU

35 ¢ynTOB

7 IIOUMOB

4 rannona

8 MOPCKUX MWJIb
3 Gappens HeTH

6. [IpuBecTy 110 3 €NUHUIIBI KAX0M BETUUUHBI, KCIIOJIb3Ys TAOJIHIIBI IPUCTABOK U
MHOKHUTEJIEH

Macca ceipa

[[IuprHa 3eMEIBHOTO y4acTKa

Cuna »leKTprUYECKOro ToKa

Bpewms cHa

KosuecTBo cBeTa Ha DKpaHe

HeBecomoe konnuecTBo HaTpus B MpoOupKe

IIpakTueckoe 3ansaTue Ne2.
OcBerurb: M3ydeHue ycCTpoiicTBA IITAHIEHHHCTPYMEHTOB M  HMX
TEXHOJIOTHYECKHX BO3MOKHOCTEN

Lenv 3anuamus: 3akpenuTh 3HAHUS, TTOJTYUYEHHbBIC HA 3aHATUH MO MOHATUSAM €IUHHUII
BEJIMYMH . YCBOWUTH MOHATHS SAWHUI] 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 MITAHT€HUHCTPYMEHTOB.

2. KoHCTpyKITHS M TaHTSHITUPKYJIS.

3. KoHcTpyKIus mTaHTeHrIyonHomepa



4. KoHCTpyKLHS IITaHTE€Hpelicmaca

Teopernvyeckuii MATEPUAJ M0 BHINIOJHEHUIO MPAKTHYECKHUX 32124

1. lITanrenuncrpyment. IlpennasHadueH it aOCOJIIOTHBIX H3MEPEHHUI
JUHEHHBIX pPa3MEpPOB HAPYKHBIX M BHYTPEHHMX IIOBEPXHOCTEH, a TaKkKe
BOCIIPOM3BEAECHUSI Pa3MEpPOB MpU pa3MeTke naeTtaned. K ImMTaHreHMHCTPYMEHTY
OTHOCSITCS IITAHTECHIIUPKYJIU, IITAHTCHIUTYOMHOMEPHI U IIITAHT€HPEHCMAaChI

OCHOBHBIMM YaCTSIMU HITAHT€HUHCTPYMEHTA SIBJISIIOTCSl IITaHTa-JIMHEHKA C
JICJICHUSIMU IIKaJbl yepe3 1| MM U mepemMeniaromasics: mo JMHEHKe MKala-HOHUYC.
[lo mITaHreH-JIMHENKe OTCUUTHIBAIOT 1[ETI0€ YMCIIO MUJUIUMETPOB, a MO HOHUYCY —
JECATHIC U COTHIE 10U MUJLTTUMETPOB.

JInss oTcyera ¢ MOMONIIPI0 HOHMYCA CHaydajia ONPENCISIOT MO0 OCHOBHOWU
IIKaJIe 1eJ0€ YHUCJI0 MUJUIMMETPOB Iepe]l HYJEBBbIM JEJICHUEM HOHHUYyca. 3aTeM
J00aBJISIOT K HEMY YHCIIO J0JICH IO HOHUYCY B COOTBETCTBUHU C TEM, KaKOM IITPUX
IITIKaJIBl HOHUYCA OJIMKE K ITPUXY OCHOBHOM ITKAJIBI.
3apaua Nel
OTBETUTH HA BOMIPOCHI:

1. Uto npencrapisieT coOOH MTaHTEHIUPKYJIIb?

2. Yro npeacrasisieT cOOOW MTaHTeHITTyOuHOMEp?
3. Yro npencraiseTr codol mTaHreHnperncmac?
4. YTo u3MeEpSIOT MPU MOMOIIY IITAHT€HUHCTPYMEHTOB?

3amaua Ne2
1. Usmeputh nuametp TpyoOBbl.

2. 3mepuTh TONIMIMHY CTEHKH TPYOBI.

3. U3meputsb riyOuHy OTBEpCTUS

IIpakTnueckoe 3ansaTue Ne3

HopMupoBaHue TOYHOCTH MOCAA0K B IVIAJKHX HUJIHHAPHUYECKHUX
coeIMHEeHusIX.

Llenv 3auamus: 3aKpenuTh 3HAHUS, TOJIYYEHHbIC HA 3aHATHH 1O CUCTEME
JIOMYCKOB M MOCAJ0K TJIAJAKUX JJIEMEHTOB JETAIEM W COCAUHEHUU. Y CBOUTH
MOHSATUS XapAKTEPUCTUK CPEJICTB UBMEPEHU I

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

Konuuecmeo uacos —?2 yaca

Koumponvnwvie 6onpocwi

1. Yto npencraBnseT codboi cucTeMa Bajia M OTBEpCTHS?

2. Yto Ha3bIBalOT OCHOBHBIMHU OTKJIIOHEHHsMHU? Kak OHM pacrnoyiararotcs Ha
cxemax?

3. UTo Ha3bIBAIOT MMOCAJKON B CUCTEME OTBEPCTHS?

4. B 3aBUCHUMOCTH OT KaKMX [MapaMeTPOB BHIOUPAIOT U HA3HAYAIOT MOCATKU?



Teoperuyeckuil MAaTePHUAJI MO BHIMOJHCHUIO MPAKTHYECKHUX 3a1a4.

1. Cucremoii nomyckoB u mocaaok (CIAII) Ha3pIBalOT COBOKYIHOCTH
PAIOB JIOMYCKOB M TMOCAJ0K, 3aKOHOMEPHO IOCTPOCHHBIX HAa OCHOBE OIIBITA,
TEOPETUUYECKUX M HKCIIEPUMEHTAIBHBIX HCCIIEOBAHUNA U OPOPMIICHHBIX B BHJIE
CTaHJApTOB.

Cucrema mnpeaHa3zHadeHa sl BbIOOpa MHUHHMAJIBHO HEOOXOJUMBIX, HO
JIOCTATOYHBIX JUIs TMPAKTUKH BapUAHTOB JIOMYCKOB M TOCAJ0K THUIIOBBIX
COCIMHEHUH JIETAJICH.

Ona obecnieurBaeT BO3MOXKHOCTh CTaHIAPTU3AIUN PEKYIIETO HHCTPYMEHTA
U KanuOpoB, 0OJieryaeT KOHCTPYUPOBAHUE, MPOU3ZBOACTBO U JOCTHKEHUE
B3aMMO3aMEHSIEMOCTH H3JCIMA M HX 4YacTel, a TakkKe MNpeaornpeaesieT ux
Ka4eCTBO.

IHocanku B cucTteMe OTBEPCTHS — MOCAJIKU, B KOTOPBIX Pa3IUYHbIE 3a30DbI
U HaTATU OOpa3yloTCs B pE3yJbTaTe€ COCJUHEHUS Pa3HBbIX BaJlOB C OCHOBHBIM
OTBEpPCTUEM, TT0JIE JToMycka KoToporo odo3zHauvaercs H (EI=0).

Ilocanku B cucTreMe Bajia — MOCAJAKU, B KOTOPBIX Pa3IMYHbBIEC 3a30pbl U
HATATH BO3HUKAIOT B PE3YJIbTAaTE€ COCAUHEHHSI Pa3HbIX OTBEPCTU C OCHOBHBIM
BaJIOM, T0JI€ JI0OMTyCcKa KOToporo obo3Hauvaercs h (es =0).

[IpeuMy1lieCTBEHHOE paclpOCTPAHEHUE MOTYYUIa CUCTEMA OTBEPCTUS. ITO
CBA3aHO C TEM, YTO OTBEpPCTUS OOpadaTHIBAIOT JIOPOrOCTOSAIIUM PEKYIIUM
UHCTPYMEHTOM.

IIpu BBIOOpPE CHCTEMBI MOCATOK YYUTHIBACTCS HAJIUYKME CTaHIAAPTHBIX
JeTaJied ¥ X COCTaBHBIX YacTeH.

3agaua Nel

OTBETUTH MUCHMEHHO HA BOIIPOCHI:
1. Yto mpencTaBisioT co00i crucTeMa Bajia U OTBEPCTHS?

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

3.1TpuBeauTe onpeaeneHue NOHATHS MTOCAJIKM B CUCTEME Baia.
4. Yto Ha3bIBAIOT MOCAJKON B CUCTEME OTBEPCTHUS?

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

IpakTnueckn 3ansaTus Ne4, 5
HopmupoBanue Ha yepTexax JeTajied TOUHOCTH (PpOPMbI IOBEPXHOCTEH.



HopmupoBanue Ha uyeprexkax [Jerajied TOYHOCTH  IOJIOKEHUS
MOBEPXHOCTEH.

Llenv  3anamus: 3aKpENUTh 3HAHUS, ITOJIYYEHHbIE Ha 3aHATHH 110
B3aMMO3aMEHSIEMOCTH AETaNEH, Y3JI0B U MEXaHU3MOB

Koowvt hopmupyemvix komnemenyuii: TIK 2.2. OK 1, OK 1-9.

Konuuecmeo uacoe — 2 yaca.

Konmponvnwvie sonpocut

1. HopMupoBaHue Ha uyepTexax JaeTajieid TOUHOCTH (POPMbI TOBEPXHOCTEH.

2. HopmupoBanwe Ha dYeprexax JETANCM TOYHOCTH  IOJIOKEHUS
ITIOBEPXHOCTEMN.

TeopeTmlecmlﬁ MaTE€pPHAJI 110 BBIMOJIHCHHIO IPAKTHYIECCKHUX 3a/1a4.

1. ToyHOCTP TEOMETPUYECKHX MApaMETPOB JE€TAIEH XapaKTEepU3yeTcs
TOYHOCTBIO HE TOJIBKO Pa3MEpOB €€ 3JIEMEHTOB, HO U (POPMBI U PaCIOJIOKEHUS
ITOBEPXHOCTEM.

OTkiI0OHeHHeM (POPMBI Ha3bIBAIOT OTKJIOHEHHUE PEATbHON IMOBEPXHOCTH,
OTPAaHUYMBAIOIIEHN TET0, OT HOMUHAIBHOM.

PeasibHasi MOBEPXHOCTh — 3TO MOBEPXHOCTh, OIPAHUYUBAIONIAS JI€TAIb U
OTACNAONIAs €€ OT OKpYXawulel cpeapl. PeanbHble MOBEPXHOCTH ACTalleh
MOJIY4aroT B pe3ybTaTe 00paboTKH.

HomuHanbHasi NMOBEPXHOCTh — HTO HJ€albHAsg IOBEPXHOCTb, (Gopma
KOTOPOM 3aJ]aHa YEPTEKOM WIH IPYTOM TEXHUYECKOU TOKYMEHTALUEH.

3agaua Nel

HapucoBath Tabiniy ¢ yCIOBHBIMU 3HAKaMH, UCITOIB3YEMBIMHU I 0003HAYSHUS
JIOTTYCKOB (POPMBI U PACITOIOKECHHS TTOBEPXHOCTEH.

3apaua Ne2
HapucoBats Tabnuily ¢ 0003Ha4eHUSIMU HaIIpaBJICHUs] HEPOBHOCTEM.

3agaua Ne3
HapucoBathb, kak 0003Ha49ar0TCs MOCAAKN Ha YepTeKaxX.

IIpakTnueckoe 3aHaTHE Ne6
HopmupoBaHue TOYHOCTH IIMOHOYHBIX COCIMHEHUI.
Llenv 3anamus: 3aKpenuTb 3HAHUA, MOJYYCHHBIE HAa 3aHITHUU IO CUCTEME
JIOITYCKOB U MOCAJI0K IITOHOYHBIX JAETaJICd U COCIUHECHUM.
Koowvt hopmupyemvix komnemenyuii: TIK 1.1, TIK 2.3, OK 1, OK 1-9.

Koauuecmeo uyacosé — 1 gac.
Konmponvnuvie 6onpocul
1. KakoBo Ha3HaYEeHME MIMTOHOYHBIX COETUHEHUI?



2. Kak HOpMHUPYIOTCSI JOMYCKHU 3JIEMEHTOB IITTOHOYHOTO COEAMHEHUSA?
Teoperuyeckuil MAaTepPHUAaJI MO BHIMOJHCHUIO MPAKTHYECKHUX 3a1a4.

1. Jlna mepenayu BpalarOIIMXCs MOMEHTOB IPU COECIUHEHUM Pa3IMYHbIX
IIKUBOB, PYKOATOK, 3yOUaThIX KOJIEC, BTYJOK U JAPYTUX JETaled WU YCTPOICTB
4aCTO MCIIONb3YIOT LIIIOHOYHBIE COSANHEHNUS.

IlInoHoYHBbIe  CcOeAUMHEHUS] TPHUMEHSIOT Takke Uil (QuKcaruu
OIPEICIEHHOT0 MOJIOKEHUS JeTajel B COOpOUHOM y3J1€ WIN MallluHe.

HImoHOYHBIE COEAMHEHHUS OTJIUYAIOTCS MPOCTOTOM, KOMITAKTHOCTBIO,
ynooctBoM paszbopku u cOopku. llmoHkn Moryt OBITH MPU3MATUYECKUMH,
CETMEHTHBIMU, KIIMHOBBIMU M TAHTCHIIMAIbHBIMH.

Haubonpimee pacnpocTpaHeHHe TMONYYUIH MPU3MATHYECKHE IIMOHKH,
KOTOpBbIE MOTYT OBITh TpEX HCHOJHEHUI: 3aKpbITBIMM 10 OOOMM KOHILIaM,
IPSIMOYTOJIBHBIMH, C 3aKpYTJICHUEM Ha OJIHOM KOHIIE.

IIrmoHKM AOMHKHBI HAIE)KHO KPEMUThCS B a3y Bajla U HE BBINAAATh U3 HETO,
a caM Ia3 [P 3TOM JIOJDKEH paciojiaraTbCcs CHMMETPUYHO OCH Baia.

Boe16op nocagok s neraneil MIIMOHOYHOTO COEJUHEHMs] MPOU3BOAUTCS B
COOTBETCTBMM €  OKCIUIyaTallUOHHBIM  Ha3HaueHueM y3na. CraHgapTom
YCTaHOBJIEHBI TPU BUJA COEAMHEHU: CBOOOJHOE, HOPMAJIBHOE U IIJIOTHOE.

Bribupast Bu coeAMHEHNS, CIeTyeT UMETh BBUY CICIYIOIICE:

cBO0OJHOE COCIUWHEHHE OO0ECTeurnBaeT TMOJBUKHOCTD COMPSKEHHBIX
JieTajneu nmpu yciIoBUsAX 3aTPYTHEHHON COOPKH;

HOpPMAJIbHOE COEIMHEHHE OOECNeUrnBaeT HEMOJBIKHOCTh Pa3beMHBIX
COCMHEHH MIPH XOPOIIHUX YCIOBUIX COOPKH;

IJIOTHOE COEJMHEHHUE IeJIeCO00pa3HO MCIIONIb30BaTh MPU PEBEPCUBHBIX
Harpy3Kax ¢ HallpecCOBKOH jieTasei npu cOopke.

3amaua Nel

OTBETUTHh MMCHMEHHO Ha BOIPOCHI:

1. KakoBo Ha3HaUeHHE MIITOHOYHBIX COCTMHEHUN?

2. ITepeunciuTe BUBI IITMOHOK.

3. Kak HOpMUPYIOTCS TOMYCKHU 3JIEMEHTOB IIMOHOYHOTO COSTUHEHUS?

4. B xakoil cucTeMe BBINOJHSIOT IIIIOHOYHBIE coeauHeHns1? Ha3zoBruTe BO3MOKHbBIC
BUJIbI COCIMHECHM.

IpakTnueckoe 3ansaTue Ne7
JIOMyCKH ¥ MOCAIKH OCHOBHBIX BHIOB 3y04aThIX Mepeaady.
Illenv  3amamus: 3aKpeNUTh 3HAHWA, IIOJYYEHHBIC Ha 3aHATHU  TI0
HOPMHPOBAHUIO TOYHOCTH U KOHTPOJIS 3yOUaThIX KOJISC U TIepeiay.
Koowvt hopmupyemvix komnemenyuii: 11K 2.4, OK 1-9.
Konuuecmeo uacos — 2 yaca
KonmponvHuie sonpocut



1. Ha kakue Tpymnmel MOXHO TONpa3feiuTh 3yOuaThle mepenadu B
3aBUCHUMOCTH OT MX Ha3HA4YeHUs?

2. KakoBbI 0COOEHHOCTH OTCUETHBIX 1 CHUJIOBBIX Iepejiay?

3. B 4em cocToaT OCHOBHBIE TpeOOBaHUS K CKOPOCTHBIM Iepeaadyam oOIIero
Ha3HAYCHUA?

Teoperuyeckuil MAaTePHUAJI MO BHIMOJHCHUIO PAKTHYECKHUX 3a1a4.

1. Tlo HazHavyeHuUIo 3yO4aThie MEpeJayd MOXXHO Pa3/Ie/IUTh Ha CIICAYIOIINE
TPYIITIBL:

OTCUETHBIC;

CHUJIOBBIE;

CKOPOCTHBIE;

00111ero Ha3HAUYCHHUS.

OTtcuyeTHble (KMHEMAaTHYECKUE) TMEpeAauyd 4Yalle BCEro MNPUMEHSIIOTCS B
U3MEPUTENBHBIX TpHOOpax, Yacax, CUETHO-PEIIAIONIMX MAallUHAX, Pa3InYHBIX
JIEUTENbHBIX MEXaHU3Max, T.. TaM, TJe TpeOyeTcs BBICOKash COrIACOBAHHOCTH
VIJIOB TOBOPOTA BEIOMOIO M BEAYIIETO KOJIEC, M OCHOBHBIM ITOKa3aTeJIeM
ABJISIETCS BBICOKAs KHHEMATUYECKasi TOYHOCTb.

CunoBble 1TiepeauM MEPENAIOT 3HAYUTENbHBIE YCUJIUSA TMIPU  MajbIX
CKOPOCTSIX BpailleHHs. 3yOuaTble KoJieca H3TOTaBJIMBAIOT C 3yObsIMU OOJBIION
JUIMHBL U OonbIMM MoayneM. Ilpu paboTe Takux Kojec JOJKHA MaKCUMalbHO
WCIIOJB30BaThCA IUIOMIAJIb KOHTAKTa 3yObEB, UYTO M SBJISETCS OCHOBHBIM
AKCIUTYaTallMOHHBIM TPEOOBAHUEM K 3TUM Tepeaadam.

CxopocTHbIe Nepeladyu MPUMEHSIOTCS IPU OOJBIITUX OKPYKHBIX CKOPOCTSX
(6onee 100 M/c). Takue nepenauu A0IKHBI paboTaTh 0€3 BUOpaluii U OECIIyMHO.
OcHoBHOE TpeOOBaHHE K HUM - TUIABHOCTh Pa0OTHI, YTO OCTUTAETCS BBICOKOM
TOYHOCTBIO U3rOTOBJICHUS (DOPMBI M B3AaMMHOTO PACIIONIOKEHHUs 3yOheB KoJieca.

[Tpoduns 3ybuaroro koneca coorBerctByeT TpedoBanusim ['OCT 13755-81
«OCHOBHBIC HOPMBI B3auMo3aMeHsieMocTH. [lepenaun 3ybuaTbie IUIUHAPUUECKIE
ABOJILBEHTHBIC. VICXOMHBIM KOHTYpP», KOTOPBIN yCTaHaBJIMBaeT (GopMy u pas3Mep
HCXOJTHOTO KOHTypa 3y04aToro KoJyieca, OCHOBHBIE MapamMeTpbl U KO3 UIIMEHTHI
ATOTO KOHTYpA.

ITo To4yHOCTM W3rOTOBJIEHUS BCE 3yOdaThie Kojieca pas3jeiaeHbl Ha 12
creneneit 1, 2, 3, ...,12-10 (B mopsake MOHWXKEHUs] ToyHOCTH). Jnsa 1-it u 2#
CTEIMEeHU TOYHOCTH JOMYCKH HE MPETyCMOTPEHBI.

Koneca 3 — 5-i1 cTeneHu TOYHOCTHM NPEAHA3HAYECHBI, B OCHOBHOM, JJIsi
W3MEPUTEIbHBIX KOJIEC, WCMOJIb3YEeMbIX JUIsI TMPOBEPKH  KOHTPOJIUPYEMBIX
3y04aThix kosiec. CaMbIMH pacpOCTPAaHEHHBIMHU KOJIECAMM SIBJISIFOTCS KoJjieca 6 —
9-if cTeneHu TOYHOCTH (B METAIUIOPEXKYIIUX CTaHKaX — 3 — 7-i, B aBBTOMOOWIIAX —
5 — 8=-ii, B aBUAIIMOHHBIX ABUTATENsAX - 4 — 7-i, pa3NuyHbIX peayKTopax — 6 — 8-
i, TpaKTOpax v CTPOUTEIbHON TEXHUKE — 7 — 9-i CTeNeHU TOUHOCTH )

JIns KaxJIOM CTENeHM TOYHOCTM YCTAHOBJIEHBI HE3aBUCHMbIE HOpMa
JIOIYCTUMBIX OTKJIOHEHUI Pa3IuYHbIX MApaMETPOB:

- KHHEMaTH4YECKOM TOYHOCTH;



- IJITABHOCTU PaOOTHI;
- KOHTaKTa 3yObeB 3y0uaThIX KOJIEC B Iiepeiaye.

3agaua Nel

OTBeTUTH MHCBMEHHO Ha BOIIPOCHI:

1. Ha xakue rpynmbl MOXHO TMOAPA3NEIUTh 3yOdarble Iepenadyd B
3aBUCUMOCTH OT UX Ha3HAUCHHMS?

2. KakoBbI 0COOEHHOCTH OTCUYETHBIX M CHJIOBBIX TIepeaad?

3. B uem cocTosiT OCHOBHBIE TPeOOBaHMS K CKOPOCTHBIM IepeadaM 00IIero
Ha3HAYEHUA?

4. CKOJBKO CTENEHEH TOYHOCTH YCTAaHOBJIEHO CTAHIAPTOM?

5. Kakue rpyniel HE3aBUCHMBIX HOPM JIOITYCKOB BbI 3HAETE?

6. CKOJIBKO BHUJOB COIpPSDKEHWH W BHUJOB JIOMYCKOB Ha OOKOBOW 3a30p
YCTaHOBJICHO CTaHAApTaMH?

7. IlokaxuTe Ha mpUMepax crocoObl 0003HAUEHUS HAa YEPTEKaX TOUHOCTHBIX
TpeOOBaHMI K 3y0UaThIM KOJIECAM.

BBenenue

MeTtoauueckue yka3zaHus 10 BBIITIOJHEHUIO MPAKTUYECKUX padoT Mo yueOHO
nuctutinHe OI1.05.Metposnorusi, cTanaapTu3amnus U cepTUUKAIIS COCTaBICHBI
B COOTBETCTBUU C paboueii MporpaMMoil Mo JaHHOM TUCHUTIIIUHE.

CopepkaHue METOAMYECKMX VYKa3aHUH IO BBINOJIHEHUIO MPAKTUYECKHX
3aHSATUA  COOTBETCTBYeT TpeOoBanusiM DenepanbHoro ['ocynapcTBeHHOTO
Cranmapta cpeaHero mnpodeccuoHaIbHOrO O0O0pa3oBaHUS IO  CHEHUATBLHOCTH
23.02.04 TexHnueckas dKCIUTyaTanusl IMOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JOPOKHBIX MAIIMH U 000pYy10BaHUA (IIO OTPACIISIM).

BolnonHeHHe  MpakTUYECKUX paboT JOJKHO CHOCOOCTBOBAaThH — Oojiee
ryOOKOMY TOHUMAaHUIO, YCBOEHUIO M 3aKpEIUICHUI0 MaTepuana MpeaMera,
Pa3BUTHIO JIOTUYECKOI'O MBIIIJIEHUS, aKKypPAaTHOCTH, YMEHUIO JAENaTh BBIBOJBI U
IPaBUJIBHO BBITOJIHSATH PACUYETHI.

B MeToanmyeckux yKa3aHMSX COJEp)KAaTcsl METOIMYECKHE YKa3aHHs 10
BBIIIOJIHEHUIO TPAKTUYECKUX 3aHATUH, B KOTOPBIX [JAETCA TEOPETHYECKUI
MaTepuai, W NPUBOAATCS MPUMEPHI pacyeTa Haubojee CI0KHBIX 3ajad.

B pe3ynbrare BBITOJIHEHHS MPAKTUYECKUX 3AHATHI CTYIEHTHI JYYIlIEe YCBOST
MaTepHa, MPaKTUYECKHU 3aHUMAsICh BOITPOCAMU TEMBI.

Ha ocBoeHMe npakTHyecKux 3aHATHI OTBOAMUTCS 15 yacos.



IIpakTHyeckoe 3anaTue Nel.
OTBeTHI HA BONPOCHI 10 OCHOBHBIM INOHATHAM MeTpoJioruu. Ilepesox
eIMHHUII U3 OIHOI CHCTEeMBbI B IPYIYIO.

ueﬂb 3aHAMUA. 3aKp€HI/ITb 3HAHH:A, ITOJIYYCHHBIC HA 3aHATHH 110 OCHOBHBLIM

MOHATUSIM B 001aCTH MeTposioruu, 1o BOSHUKHOBEHUIO U 3HAYCHHI0 MeTpOJIOTHH.
Y CBOUTH ITOHATHE BEJIMYHH.
Kooel popmupyemeoix komnemenyut: 11K 1.4
Konuyecmeo yacos — 2 4aca
KoHmposnbHbie sornpocsl
1. BO3HUKHOBEHUE 1 3HAYCHUE METPOJIOTUHU.
2. IlepedyeHp OCHOBHBIX IOHATUN B METpOJIOTHUN.
3. IloHnsTHe BeIMUMH.
4. Ilonstue EquHUObI BeTnynH
5. Ilonsatune Cucrema equaun CU
6. [TonsiTue TepMUHOIOTHS €TUHUI]
7. IlepeBoJ1 €AUHUIL U3 CUCTEM B CUCTEMY

Teopernyeckuii Marepuag IO BBIIOJHEHUIO NPAKTHYECKHX 3a1a4:
1.Bo3HNKHOBeHHEeMeTPOJIOTuU. MeTtposorusi, Kak o00JacTh MNPaKTUYECKOM
NEeSATENIbHOCTH, 3apoAMniiack B JpeBHOCTU. M3mepeHus Bcerga ObUIM OCHOBOM
OTHOILICGHUN Jrojiei. BpipabaThIBamuch euHbIE MPEICTABICHUS O pa3Mepax,
dbopmax, cBoMCTBax NpeaMeToB. HanMeHOBaHMS €IMHUL] U3MEPEHUS TOSIBIISUIMCH B
CBS3M C NMPUMEHEHHUEM EIUHUIl TeX, YTO HAXOJIWUJIUCh MOJ PyKamMu M Horamu. B
Poccun emununamMu ObulM — TOSOM W JOKTU. [ moanep:kaHus €IUHCTBA
YCTAaHOBJICHHBIX MEp, €lle B JPEBHHE BPEMEHA CO3[AaBAUCh JTAIOHHBIE —
oOpa3uoBble Mepbl. VX XpaHWiIM B XpamaX, TaK KaK T€ MEHbILIE Pa3opsUInCh.
3HauyeHue MeTposorum. J{oiaroe BpeMs METPOJIOrUs OblIa ONMUCATENbHOW HAYKOU.
MenneneeB nucan «Hayka HauMHaeTcss ¢ TeX MOP KaK HAYMHAKOT U3MEPSTHY.
[TosiBnEeHuEe HOBBIX CPEJICTB U3MEPEHUIN BENET K IOSBICHUIO HOBBIX PE3YJIbTaTOB
uccienoBanuii. B merponorun Beaenstorca 4 QyHKUUHU: - YYEeT NMPOIYKLIUHU IO
macce, JJIMHe, 00beMy, pacXxo]ly, MOIIHOCTH, SHEPTUU - U3MEPEHUS JUIsl KOHTPOJIS
TEXHOJIOTHYECKUX IPOLIECCOB - HU3MEPEHHs MpPU HAYYHBIX HCCIEIOBAHMUSIX -
U3MEpEHUs MPU dKCIEPTU3ax, cepTudukanuu. B cTpane exenHeBHO NPOU3BOAUTCSA
200 MwuHMapAOB HM3MEPEHUM, CBbIIE 4 X MWUIMOHOB YEJIOBEK CYUTAIOT
u3MepeHus cBoeil mpodeccueit. Jloyst 3aTpar Ha u3MepeHus coctaBisieTl5%
3aTpar OOIIeCTBEHHOro Tpyaa. Dddekt, mosydaeMplii OT MPUMEHEHUS CPEACTB
n3mepeHui cocrapiset 10 pyOseit Ha 1 pyOib 3aTpar.

2. IlepeyeHb OCHOBHBIX NOHATHH B Metpoaoruu. Merposorus (ot
IPEYECKOr0 Mempo — Mepa U /1020C — yUeHHE) HayKa 00 U3MEPEHHUAX, METO/Iax U
cpeacTBax oOecredeHHsl UX eIWHCTBAa K TpeOyemol TouyHocTu. CoBpeMeHHas
METPOJIOTHSI BKIIOYAET TPU COCTABJISAIOLIME:

- 3aKOHOJATENbHYI0, - (PyHIaMEHTaIbHYIO (HAyYHYIO),

- PAKTHYECKYIO (MPUKIIATHYIO)



['maBHast 3a7a4a, cpey MPOYMX APYTUX — 0OecIeueHrne eIMHCTBA U3MEPEHUI,
peraeTcsi ¢ MOMOIIbI0 OCHOBOIOJIATAIONIMX YCIOBHUH - BBIpAXKEHHE PE3yIbTaTOB
U3MEPEHUI B E€IUHBIX Y3aKOHEHHBIX E€AMHUIAX - YCTAHOBJIEHUE JOIMYCKaeMBbIX
MOTPEUTHOCTEN Pe3yIbTaTOB M MPEEIOB, 32 KOTOPbIE OHU HE JOJKHBI BHIXOJIUTH
pU 33J]aHHOM BEPOSITHOCTH

M3mepeHue — HaxOXJAEHUE 3HAUYCHHUS (PU3NMUYECKON BEIUYMHBI OIBITHBIM
MyTEM C TOMOIIBIO CHEIUATILHBIX CPE/ICTB.

TexHu4ecKkuli KOHMPOsb — MIPOBEPKA COOTBETCTBUSL OOBEKTA YCTAHOBIECHHBIM
TEXHUYECKUM YCJIIOBUSIM

WcnbimaHus — HSKCIEPUMEHTANIBHOE OIpPEACICHUE KOJIMYECTBEHHBIX U
KaueCTBEHHBIX XapaKTEPUCTUK CBOMCTB OOBEKTA.

TexHu4yeckoe OuUG2HOCMUPOBAHUE — TIPOLIECC OINPEICICHHUS TEXHUYECKOrO
COCTOSIHUS OOBEKTA C ONPEEICHHON TOUHOCTHIO.

Obbvekmbl Mempoa02uU — €TUHULIBI BETUYHH, CPEACTBA U3MEPEHUS, ITATOHBI
€MHUI] BEJIMUYUH, CTAaHAApTHBIC 00pa31ibl, METOJAUKH BBIMIOJIHEHHUS.

[MozpewHocMb u3MepeHuUs — Pa3sHOCTb MEXKAY PE3YyIbTATOM H3MEPEHUS U
HUCTUHHBIM
3HAYCHUEM HU3MEPSEMON BEJIIMUUHBI.

Cpedcmeo u3mepeHUs — TEXHUYECKOE CPEJCTBO ISl U3MEPEHHI, UMEIOIIEee
HOPMUPOBAHHBIE XapaKTEPUCTHUKHU.

EduHuya eenu4yuHbl — (HUKCUPOBAHHOE 3HAYCHUE BEIUYUHBI  JUIS
KOJMYECTBEHHOTO BHIPAYKECHHUS BEIMIUH.
SmanoH  eOuHuybl  8enU4YUHbI  —  TEXHUYECKOE  CpPEICTBO  JUIA

BOCIIPOU3BEICHHUS, XPAaHEHUS U MEPeIaun €IUHULIBI BEJIMYHH.

3. lousTe enuuuu BeJW4yMH. J[711 TOro, YTOOBI CYAWTH O 3HAYCHHUH
00011 BeNMMUMHBI (pa3Mepax Tella, CKOPOCTH, Cuie, paboTe WJIM MOITHOCTH)
HEOOXOIUMO €€ U3MEPHUTh, TO €CTh COMOCTABUTH €€ C APYroi, aHAJIOTHYHOM, HO
3apaHee U3BECTHOM.

KonnyecTBeHHON XapaKTEPUCTUKOW H3MEPSIEMON BEIUYUHBI CIIYXKUT €€
pasmep. Ilomydyenue uHpoOpmauu o pasmepe GU3HUYCCKOW MM HEePU3UISCKOU
BEJTUYMHBI — COJIEPIKaHKE JII000TO U3MEPEHUS

Hanpumep: nnuHa mnepemenieHuss Tena Ha 1 MeTp MoXeT OBbITh
npeacraBiaeHa no-pasHomy — 1 metp - 100 cantumerpos - 1000 muimnmerpoB Bee
3 BapuaHTa — 3HAYCHUSI U3MEPSIEMON BEJIMYMH — ATO OIICHKA pa3Mepa BEJIUMYUH B
BUJIE HEKOTOPOrO 4YHuCla, NpUHATHIX 11 Hee eauuun 3aeck 1, 100 m 1000
SIBJISIIOTCSI YHUCJIOBBIM 3HAUYEHUEM H3MEPSIEMON BEIUYUHBI. TO €CTh OTBJICUCHHBIM
YUCJIOM

OtBneuenHbie (Oe3pa3MepHBIC) YHUCIA HUYETO HE TOBOPSIT O 3HAUYCHHUH
busnaeckoit BenmmunHbl. Uto 6osbine 2 umu 5007?

8. Ha »TOT BOmpOoC HENb3sI OTBETUTDH, TAK KAK HEU3BECTHO O KAKOW BEIMYHHE
UJIET pedb, B KAKUX €WHUIIAX JIaHbI €T0 3Ha4YCeHMs — HeT macmtadba. OTBeT Oynmer
TOYHBIM, €CJTH CKa3aTh — 2 kuwioMeTrpa 6ombine SO0 caHTuMeTpoB

Onenka pa3mepoB (PU3NYECKOW BEIWYMHBI B BHUAEC HEKOTOPOTO YHCIIA
NPUHSATHIX U1 HEE €UHUIL — 3TO €CTh 3HaUeHUE (HU3HMUECKON BEIUYMHBI



4. Tlonstue cucrema eaununy CHU. Bce ynopsigounBaercs BBEACHUEM
CTPOTO ONpENEICHHON cHUCTeMbl E€AUHUI] (U3MUECKUX BeIW4yuH. JlocTaTouHO
Ha3HAYUTh €IMHUIbBI 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
WHTepHaIMoHabHast). OHa COCTOMT U3 CEMU OCHOBHBIX EIUHUI[ MU JABYX
JOTIOJTHUTENBHBIX U psAa NPOU3BOAHBIX. [Ipon3BOgHBIE €IMHUIIBI 0OPA30BaHbI 110
YPaBHEHHUSAM CBSI3U MEXKIY (PU3MUECKUMU BETUIMHAMHU.

Pa3BuTHe MPOMBINIEHHOTO TMPOW3BOACTBA BBI3BAIO HEOOXOAMMOCTH
co3ianus cucteM enuHull. [lepBoii cucteMoil eAMHULl PU3NIECKUX BETUYUH Obliia
METpHUYECKasl CUCTEMA, BBEJIEHHAst BO DpaHIuu

Hapsany ¢ 21Ol cucremMod NPUMEHSINCh W TNPUMEHSIOTCA IPYyrue
HallMOHAJIbHBIE cucTeMbl. B Poccun sxe npuMeHsaTcst B ocHOBHOM cuctema CHU
OCHOBHBIE U JOTIOJHUTENbHBIE EqUHUIEI
eaMHULBI MexXyHapoJHO!
cuctemsl (C1) Bennunnbl

HaumenoBanue Pa3zmepn | HaumeHnoBanue O6o3HaueHue
OCTb
OcCHOBHEBIE € TMHUIIBI
Jnuna L METp M
Macca m KWJIOTpaMM KT
Bpewms t CEeKyHJ1a C
Cuia I aMmIep A
BJIEKTPUYECKOTO
TOKa
Tepmonunamuuecka | T KeJIbBUH K
g TEMIIEpaTypa
KomuuectBo N MOJIb MOJIb
BEIIeCTBA
Cuna cBera KaHaena | J Kn
JIOTIOJTHUTENBHBIC €IMHUIIBI
[1;mockuii yron paauan Pan
TenecHslil yron cTepauaH Cp
Baxxnenme npon3BOgHbIEC €IUHUIIBI
IImomanp L2 Metp M2
KBaJipar
HBIN
CKopoCTh LT-1 METpP B CEKYHAY M/C

Poccusi periiameHTUpyeT NPUMEHEHHE €IUHUI] BEJIUYMH C TOMOIIbIO
[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 oueHb IIMPOKOE MPUMEHEHHWE B MHpPE, HO B
HEKOTOPBIX CTPAHAX CYIIECTBYIOT APYTrUe€ HAIIMOHAIbHBIC CUCTEMBI €IMHUIL
Tak B CIIIA cyliecTByIOT € IUHHULIBI
— pynr = 0,454 xr
— rajuyioH = 3,785 nuTpoB
— IrouM = 2,54 cMm
B HekoTOphIX 00JIaCTSIX JESITEIBHOCTH TaKXKe IMPUCYTCTBYIOT BHECHCTEMHBIC
€IMHHUILBI U3MEPEHHUS BEJINYKH, B HABUTALIMU — MOPCKast Mt = 1852 wm.

B Toprosine coipoit HedThIO — Oappens = 150 auTpos.

5. IlonsiTHe TEPMUHOJIOTUS eqUHHUIL. J[JIT BRIpaXXEHUST OOJBITUX W MAaJIbIX
3HAQYCHUN €IUHUIl MPUMEHSIOTCS MPUCTABKU M MHOXKHUTEIU, C UX K€ MOMOIIBIO
00pa3yloTcs IeCATUYHBIC KPAaTHBIC U JOJIbHBIC €TUHUIIBI

O06o3HaueHus GU3MYECKUX  BEJIMYMH  JIOJIKHO COOTBETCTBOBATH
0003HaYCHUSIM, IPUBEACHHBIM B CTaHIapTaXx.

O6o3HaueHHS €AWHUIl, HAUMEHOBAHUE KOTOPHIX OO0pa3oBaHbI OT (hamMuUIHit
YYEHBIX IMMUIIYT C 3arjaBHOW OYKBBI, HAPUMEDP — HBIOTOH — €MHHUIIA CHUJIBI — 3TO
H, naBnenue — B mackaasix uaMepsiercs — nuimyr - [la

[IpucraBku u O6o3HaueHHE Mmnuoxurenu | [Ipumep

MHOYXUTEIU IS

oOpazoBaHuUs

JECATUYHBIX KPATHBIX

U JIOJIbHBIX €IUHUIL

HaumenoBanue

Mera M 106 MBT (MeraBarr)

Kuno 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 UBMEPEHHME kak COBOKYNHOCTH OIEpalydid MO MPUMEHEHUIO
TEXHUYECKOI0 CpEeACTBa IIOKA3bIBACT, YTO YYTEHA METPOJIOTMYECKas CyThb
u3Mmepenus. [IpousBeaeHo HaxoxieHHue GU3NYECKON BETMYMHBI OTIBITHBIM ITyTEM C
IIOMOIIBIO CPEICTB U3MEPUTEIILHON TEXHUKHU

Tepmun (usnyeckass BeJJMUYNMHA, KPATKO — BEJIMYMHA — OCHOBHOU OOBEKT
u3MepeHuii. MokeT ObITb OCHOBHOM 1O (PYyHIaMEHTaIbHOCTH CBOMCTB U
IIPOM3BOJHOM, BBIYMCIIEMONW II0 YpPaBHEHUSAM. TepMHUH NPUMEHSETCS I
ONMHCAHUS O0OBEKTA U3MEPEHHUS.

I'ocynapcrBenHasi cucremMa o0ecnedyeHUsi €IMHCTBA M3MEpPEHHMH —
cUCTeMa  yIpaBisieMas W KOHTpojupyeMas  (enepaibHbIM  OpraHoM
UCIIOJIHUTENbHON Biactu — ['occrtangaprom Poccum (Poccranmaptom) umeer
CBOEH 3aauell yCTaHOBJICHHE OCHOBHBIX MOHSATHI METPOJIOTUH, YHU(PHUKALUS ee
TEpMHHOB. B cocTaB rocygapcTBEHHOH cHCTEMbl OOeCHedYeHUs €IMHCTBA



m3mepenuid (OEWM) BxoauT mnpaBoBasi MOJCUCTEMAa — TO €CTh KOMIUIEKC
B3aMMOYBSI3aHHBIX 3aKOHOJIATENBHBIX aKTOB 1O AestenbHocTH 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 MHCTBA 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 ¢ eqnannamu CU B
HACTOSAIIEE BpEeMs JOMYCKAETCs MPUMEHEHHUE pAa eIUHUL PU3NUECKUX BEINYHH,
IIPUMEHSEMBIX paHHEE — allpUMEpP, METPUUYECKAs] CUCTEMA €IMHUILL IPUMEHSIIACK.

3amaya Nel
OTBETUTHh TMCHMEHHO Ha BOIPOCHI:
BapuantNel
. KakoBa obOnacte aesrenbnoctu MeTrponorun?
. Uto takoe MeTposorus?
. CocraBnstomue MeTtposioruu
. Kakue BeIpabaTpiBasIMCh IPEACTaBICHUS JIIOACH U O ueM?
. OcHOBoOMOJIararoKe yCaoBusi 00€CIICUeHUs eMHUL] U3MEPEHUS
. [lonaTue nzmepenus
. [loHsiITHE TEXHUYECKOTO KOHTPOJISI U UCTIBITAHUM
. I'ne xpannim mepbr?
. [TonsiTE — OOBEKT METPOJIOTUHU
10. CnoBa MenpeneeBa 0 HayKe
11. ITonaTue — cpeacTBO U3MEPEHUS
12. TlonsiTue eauHUIa BETUUUH
13. CxoIbKO YEIOBEK CUNTAIOT U3MEPEHUS CBOCH mpodeccueii?
14. YeMm xapakTepu3yroTcsi 00bEKTHI OKPY>KAOIIET0 HAC MUpa’?
15. Kakue Bbl 3Ha€TE BEIUUYUHBI?

O 00 1N b W=

Bapuant Ne2
. Korna 3apoaunace Metponorus?
. Uto gBisieTCSI OCHOBOM OTHOILIEHUS JTIOAEH?
. 'maBHas 3a1aua cpeiv NpoYnx JPyTrux
. Kak nosiBuimMch HamMeHOBAHUS €IMHULL U3MEPEHUS
. [lepsble ennnuLbl B Poccun
. UTto co3naBanock Jjisl MOAJCPKAHUS €IUHCTBA Mep?
. UTo Takoe TeXHUYECKOE JUAarHOCTUPOBAHUE?
. Kakoii naykoii 6s11a Metposorus?
. [ToHsTHE MOTPENTHOCTH U3MEPEHHUS
10. ®yHkuu Metponoruu
11. ExxeqHeBHOE YMCIIO UBMEPEHUI B CTpaHe
12. IloHsATHE — ATAJIOH €IUHUI] BEJIMYNH

O 01N W —



13. Jlons 3aTpaT Ha U3MEPEHUS
14. KonuuecTBeHHas XapaKTepUCTHKA CBOMCTB (DU3NUYECKHUX TEll.
15. DddexT oT npuMeHEeHUsI CPEICTB U3MEPECHUI
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. PaccuuTtarh TeMIlepaTypy KUIEHHS Macliia B €IMHNALAX TEPMOJUHAMUYECKON
TeMneparypsl, eciu no Llenscuto ona cocrasisger 103 rpagyca

5. IlpousBectu nepeBoa B cucremy eaunui] CU

35 ¢ynTOB

7 IIOVUMOB

4 rannona

8 MOPCKUX MWJIb
3 Oappens HedTH

6. [IpuBecTy 110 3 €NUHUIIBI KAX0M BETUYUHBI, KCIIOJIb3Ys TaOIUIbI TPUCTABOK U
MHOKUTEJIEH

Macca ceipa

[IIuprHa 3eMENBHOTO y4acTKa

Cuna »leKTpUYECKOro TOKa

Bpewms cHa

KosmuecTBo cBeTa Ha DKpaHe

HeBecomoe konnuecTBo HaTpus B MpoOupKe

IIpakTueckoe 3ansaTue Ne2.
OcBerurb: M3ydeHue ycCTpoiicTBA IITAHIEHHHCTPYMEHTOB M  HMX
TEXHOJIOTHYECKHX BO3MOKHOCTEM

Lenv 3anuamus: 3akpenuTh 3HAHUS, TTOJTYUYEHHbBIC HA 3aHATUH MO MOHATUSAM €IUHHUII
BEJIMYMH . YCBOWUTH MOHATHS SAWHUI] 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 HITAHT€HUHCTPYMEHTOB.

2. KoHCTpyKITHS MITaHTSHITUPKYJIS.

3. KoHcTpyKIus mTaHTreHrIyonHomepa



4. KoHCTpyKLHS IITaHTE€Hpelicmaca

Teopernvyeckuii MATEPUAJ M0 BHINIOJHEHUIO MPAKTHYECKHUX 32124

1. lITanrenuncTpyment. IlpennasHadueH it aOCOJIOTHBIX H3MEPEHHUI
JUHEHHBIX pPa3MEpPOB HAPYKHBIX M BHYTPEHHMX IIOBEPXHOCTEH, a TaKkKe
BOCIIPOM3BEAECHUSI Pa3MEpPOB MpU pa3MeTke naeTtaned. K ImMTaHreHMHCTPYMEHTY
OTHOCSITCS IITAHTECHIIUPKYJIU, IITAHTCHIUTYOMHOMEPHI U IIITAHT€HPEHCMAaChI

OCHOBHBIMM YaCTSIMU HITAHTEHUHCTPYMEHTA SIBJSIIOTCSl IITaHTa-JIMHEHKA C
JICJICHUSIMU IIKaJbl yepe3 1| MM U mepemMeniaromasics: mo JMHEHKe MKala-HOHUYC.
[lo mITaHreH-JIMHENKe OTCUUTHIBAIOT 1[ETI0€ YMCIIO MUJUIUMETPOB, a MO HOHUYCY —
JECATHIC U COTHIE 10U MUJLTTUMETPOB.

JInss oTcyera ¢ MOMONIIPI0 HOHMYCA CHaydajia ONPEIEINISIIOT MO0 OCHOBHOWU
IIKaJIe 1eJ0€ YHUCJI0 MUJUIMMETPOB Iepe]l HYJEBBbIM JEJICHUEM HOHHUYyca. 3aTeM
J00aBJISIOT K HEMY YHCIIO J0JICH IO HOHUYCY B COOTBETCTBUHU C TEM, KaKOM IITPUX
IIKaJIbl HOHUYCA OJIMKE K ITPUXY OCHOBHOM IITKAJIBI..
3apaua Nel
OTBETUTH HA BOMIPOCHI:

1. Uto mpencrapisieT coO0M MTaHTEHIIUPKYJIIb?

2. Yro npeacrasisieT cOOOW MTaHTeHITTyOuHOMEp?
3. Yro npencraiseTr codol mTaHreHnperncmac?
4. YTo u3MeEpSIOT MPU MOMOIIY IITAHT€HUHCTPYMEHTOB?

3amaua Ne2
1. Usmeputh nuametp TpyoOBbl.

2. 3mepuTh TONIMIMHY CTEHKH TPYOBI.

3. U3meputsb riayOuHy OTBEpCTUS

IIpakTnueckoe 3ansaTue Ne3

HopMupoBaHue TOYHOCTH MOCAA0K B IVIAJKHX HUJIHHAPHUYECKHUX
coeIMHEeHusIX.

Llenv 3auamus: 3aKpenuTh 3HAHUS, TOJIYYEHHbIC HA 3aHATHH 1O CUCTEME
JIOMYCKOB M MOCAJ0K TJIAJAKUX JJIEMEHTOB JETAIEM W COCAUHEHUU. Y CBOUTH
MOHSATUS XapAKTEPUCTUK CPEJICTB UBMEPEHU I

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

Konuuecmeo uacos —?2 yaca

Koumponvnwvie 6onpocwi

1. Yto npencraBnseT codboi cucTeMa Bajia M OTBEpCTHS?

2. Yto Ha3bIBalOT OCHOBHBIMHU OTKJIIOHEHHsMHU? Kak OHM pacrnoyiararotcs Ha
cxemax?

3. UTo Ha3bIBAIOT MMOCAJKON B CUCTEME OTBEPCTHUS?

4. B 3aBUCHUMOCTH OT KaKMX [MapaMeTPOB BHIOUPAIOT U HA3HAYAIOT MOCATKU?



Teoperuyeckuil MAaTePHUAJI MO BHIMOJHCHUIO MPAKTHYECKHUX 3a1a4.

1. Cucremoii nomyckoB u mocaaok (CIAII) Ha3pIBalOT COBOKYIHOCTH
PAIOB JIOMYCKOB M TMOCAJ0K, 3aKOHOMEPHO IOCTPOCHHBIX HA OCHOBE OIIBITA,
TEOPETUUYECKUX M HKCIIEPUMEHTAIBHBIX HCCIIEOBAHUNA U OPOPMIICHHBIX B BHJIE
CTaHJApTOB.

Cucrema mnpeaHa3zHadeHa sl BbIOOpa MHUHHMAJIBHO HEOOXOJUMBIX, HO
JIOCTATOYHBIX JUIs TMPAKTUKH BapUAHTOB JIOMYCKOB M TOCAJ0K THUIIOBBIX
COCIMHEHUH JIETAJICH.

Omna obecnieurBaeT BO3MOKHOCTh CTaHIAPTU3AIUU PEKYIIETO HHCTPYMEHTA
U KanuOpoB, 0OJieryaeT KOHCTPYUPOBAHUE, MPOU3ZBOACTBO U JOCTHKEHUE
B3aMMO3aMEHSIEMOCTH H3JCIMA M HX 4YacTel, a TakkKe MNpeaornpeaesieT ux
Ka4eCTBO.

IHocanku B cucTteMe OTBEPCTHS — MOCAJIKU, B KOTOPBIX Pa3IUYHBIE 3a30DbI
U HaTATU OOpa3yloTCs B pE3yJbTaTe€ COCJUHEHUS Pa3HBbIX BaJlOB C OCHOBHBIM
OTBEpPCTUEM, TT0JIE JToMycka KoToporo odo3zHauvaercs H (EI=0).

Ilocanku B cucTreMe Bajia — MOCAJAKU, B KOTOPBIX Pa3IMYHbBIEC 3a30pbl U
HATATH BO3HUKAIOT B PE3YJIbTAaTE€ COCAUHEHHSI Pa3HbIX OTBEPCTU C OCHOBHBIM
BaJIOM, T0JI€ JIOMyCKa KOToporo obo3Hauvaercs h (es =0).

[IpeuMy11ieCTBEHHOE paclpOCTPAHEHUE MOTYYUIa CUCTEMA OTBEPCTUS. ITO
CBA3aHO C TEM, YTO OTBEpPCTUS OOpadaTHIBAIOT JIOPOrOCTOSAIIUM PENKYIIUM
UHCTPYMEHTOM.

IIpu BBIOOpPE CHCTEMBI MOCATOK YYUTHIBACTCS HAJIUMYME CTaHIAPTHBIX
JeTaJIed ¥ UX COCTaBHBIX YacTEH.

3agaua Nel

OTBETUTH MUCHbMEHHO Ha BOIIPOCHI:
1. Yto mpencTaBisioT co00i crucTeMa Bajia U OTBEPCTHS?

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

3.1TpuBeauTe onpeaeneHue NOHATHS MTOCAJIKU B CUCTEME BaJia.
4. Yto Ha3bIBAIOT MOCAJKON B CUCTEME OTBEPCTHUS?

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



IIpakTuyeckn 3ansitusi Ne4, S
HopMupoBanue Ha yepTexax JAeTajleid TOUYHOCTH (POPMBI IOBEPXHOCTEH.
HopMupoBanue Ha 4yeprexax Jerajeili TOYHOCTH  NOJIOKCHUS
MOBEPXHOCTEH.

Illenv 3amamus: 3aKpeNUTh 3HAHWUS, TOJYyYEHHBIE Ha 3aHATHU TI0
B3aMMO3aMEHSIEMOCTH JETAJICH, Y3JI0B 1 MEXaHU3MOB

Koowvl hopmupyemvix komnemenyuii: IK 2.2. OK 1, OK 1-9.

Konuuecmso uacos —4 yaca.

Konumponvnuvie onpocwi

1. HopMupoBanue Ha depTexax JeTaneid TOUHOCTH (POPMBI TTIOBEPXHOCTEH.

2. HopmupoBaHume Ha UepTekax JeTaled TOYHOCTH  ITOJOXKCHHS
TTOBEPXHOCTEM.

TeopeTmlecmlﬁ MaTEpPHAJI 110 BBINMOJIHCHHIO IPAKTHYIECCKHUX 3a/1a4.

1. TouyHOCTh TEOMETPUYECKUX MapaMEeTpPOB JI€Talled XapaKTepu3yeTcs
TOYHOCTBIO HE TOJIbKO Pa3MEpPOB €€ AJIEMEHTOB, HO U (POPMBI U PACTIOIOKECHUS
ITOBEPXHOCTEMN.

OtkiioHeHnemM (opMbl HA3bIBAIOT OTKJIOHEHUE PEATBbHOW IMOBEPXHOCTH,
OTPAaHUYMBAIOIIEH TET0, OT HOMUHAIBHOM.

PeasibHasi MOBEPXHOCTh — 3TO MOBEPXHOCTh, OTPAHUYMBAIOIIAS JIE€TAIb U
OTACNAIONIAs €€ OT OKPYXKAwIIeW cpelapl. PeanbHble MNOBEPXHOCTH AETANICH
MOJIYYarOT B pe3yJibTare 00padOTKH.

HomuHanbHasi MOBEPXHOCTh — HTO HJ€albHAsg TOBEPXHOCTh, Gopma
KOTOPOM 33J]aHA YEPTEKOM WIIU APYTrOUd TEXHUYECKON JOKYMEHTALUEN.

3agaua Nel

HapucoBath Tabyuily ¢ yCIOBHBIMU 3HAKaMH, UCIIOJIB3YEMBIMU JIJ1s1 0003HAYEHUSI
JIOMTYCKOB (POPMBI U PACIIOIOKEHHS TOBEPXHOCTE.

3amaya Ne2
HapucoBats Tabnuily ¢ 0003HaYeHUSIMU HaIIpaBJICHUs] HEPOBHOCTEM.

3agaua Ne3
HapucoBath, kak 0003Ha4aroTCs MOCAAKU Ha YepTexKax.

IIpakTnueckoe 3aHaTHE Ne6
HopMupoBaHue TOYHOCTH IINMOHOYHBIX COETUHEHUI.
Llenv 3auamus: 3aKpenUTh 3HAHUS, TOJYYEHHbIC HA 3aHATHH 10 CHUCTEME
JIOMYCKOB U MOCAJ0K IIITOHOYHBIX JIETAIEN U COCTUHECHUN.
Koowt popmupyemoix komnemenyuui: TIK 1.1, TIK 2.3, OK 1, OK 1-9.

Konuuecmeo uacos — 2 gaca.



Konmponvnuvie 6onpocul
1. KakoBo Ha3HauyeHMe MITOHOYHBIX COECITUHEHUI?
2. Kak HOpMHpYIOTCS JOMYCKH 3JIEMEHTOB IITTOHOYHOTO COSTMHEHUSA?

Teoperuyeckuil MAaTEPHUAJI MO BHIMOJHCHUIO MPAKTHYECKHUX 3a1a4.

1. Jlng mepenayn BpallarolIMXCsi MOMEHTOB MPU COCIUHEHUU Pa3TUUYHBIX
IIKUBOB, PYKOATOK, 3yOUaThIX KOJEC, BTYJOK U APYTUX JEeTallell WU YCTPOMCTB
94acTO UCTOJB3YIOT IIMOHOYHBIE COCTUHEHHS.

IlInoHoYHBbIe  CcOeIUMHEHUS] TPHUMEHSIOT Takke Ui (puKcaruu
OTIPE/IETICHHOTO MOJIOKEHUA JeTallell B COOPOYHOM y3Jie WM MalInHE.

HImoHOYHBIE COEAMHEHHUS OTIMYAIOTCS MPOCTOTOM, KOMITAKTHOCTBIO,
yno0cTBOM pa30opku u cOopku. IIIMOHKKM MOTYT OBITH NPU3MATHUYECKUMH,
CErMEHTHBIMU, KIIMHOBBIMU U TaHT€HIIMAJIbHBIMHU.

Haubonpiiee pacnpocTpaHeHuE TMOJNYYMIU [PU3MAaTHUYECKHE IIIOHKH,
KOTOpBbIE MOTYT OBITh TpEX WCHOJHEHUI: 3aKpbITBIMM 10 OOOMM KOHILIaM,
IPSIMOYTOJIBHBIMH, C 3aKPYTJICHUEM Ha OJIHOM KOHIIE.

IIrmoHKM JOHKHBI HAJEKHO KPEMUTHCS B 11a3y Bajla U HE BBINAAATh U3 HETO,
a caM Ia3 [P 3TOM JIOJDKEH paciojiaraTbCcs CHMMETPUYHO OCH Bajia.

Bre16op nocagok i neranei IMIMOHOYHOTO COECJUHEHMsI MPOU3BOAUTCS B
COOTBETCTBMM C  OKCIUTyaTallUOHHBIM  Ha3HaueHueM y3na. CraHgapTom
YCTaHOBJICHBI TPU BUJA COSAMHEHUIA: CBOOOHOE, HOPMAIBHOE | IIJIOTHOE.

Bribupast Bu coeAMHEHNS, CIeTyeT UMETh BBUY CICIYIOIICE:

cBO0OJHOe COEIWHEHHE O0EeCIeunBaeT TMOJBMKHOCTD  COMPSIKEHHBIX
JieTajneu nmpu ycloBUsAX 3aTPYITHEHHON COOPKH;

HOpPMAJIbHOE COEIMHEHUE OO0ECNeUrnBaeT HEMOJBIKHOCTh Pa3beMHBIX
COEIMHEHH MTPH XOPOILUX YCIOBUAX COOPKH;

IUVIOTHOE COEJUHEHHE 1IeJIeCO00pa3HO HCIONb30BaTh IPU PEBEPCUBHBIX
Harpy3Kax c HallpecCOBKOM jieTasei npu cOopke.

3amaua Nel

OTBETUTHh MMCHMEHHO Ha BOIPOCHI:

1. KakoBo Ha3Ha4YeHHE MIITOHOYHBIX COCTMHEHUN?

2. Ilepeunciute BUIbI MITTOHOK.

3. Kak HOpMHPYIOTCA TOMYCKHU 3JIEMEHTOB IIMOHOYHOTO COCTUHEHNUS?

4. B xakoil cucTeMe BBIINOJHSIIOT IMIIOHOYHBIE coeauHeHns1? Ha3zoBruTe BO3MOKHbBIC
BUJIbI COCIMHECHU.

IMpakTnyeckoe 3ansaTue Ne7
JIOMyCKH ¥ MOCAIKH OCHOBHBIX BHIOB 3y0UaThIX Nepeaady.
Illenv  3amsimus: 3aKpeNWTh 3HAHMSA, IIOJYYCHHBIC Ha 3aHATHH  TI0
HOPMHPOBAHHIO TOYHOCTH M KOHTPOJIS 3yOUaThIX KOJIEC U Iepe/ay.
Koowvt hopmupyemvix komnemenyuii: 11K 2.4, OK 1-9.
Konuuecmso uacos — 2 daca



Konmponvnuvie 6onpocul

1. Ha xakue rpynmbl MOXHO IOJpa3/iefiuTh 3yOuarble Ieperadyd B
3aBUCHMOCTH OT MX Ha3HAYECHHUS?

2. KakoBbI 0COOEHHOCTH OTCUYETHBIX U CUJIOBBIX Tiepeaayd?

3. B 4em cocToIT OCHOBHBIC TPeOOBaHMS K CKOPOCTHBIM Iepeaadyam oOIIero
Ha3HAYCHUA?

TeopeaneCKnﬁ MaTepuaJ 1Mo BLIMOJHCHUIO IPAKTUHYICCKUX 3a/1aY.

1. Ilo Ha3HaueHHto 3y0UaThie MEpesayl MOKHO pa3/IeluTh HA CIEIYIOLINE
TPYIIIIBL:

OTCUETHBIC;

CHUJIOBBIE;

CKOPOCTHBIE;

oO1Iero Ha3HAYEHUSI.

OTtcueTHble (KMHEMAaTHYECKUE) TMEpeAauyd 4Yaile BCEro MNPUMEHSIIOTCS B
U3MEpPUTENBHBIX TpHOOpax, Yacax, CUETHO-PEIIAIOIIUX MAalllUHAX, Pa3InYHBIX
JIETUTENIbHBIX MEXaHU3Max, T.e. TaM, TJe TpeOyeTcs BBICOKasi COIIACOBAHHOCTH
VIJIOB TOBOPOTA BEIOMOIO M BEAYIIETO KOJIEC, M OCHOBHBIM ITOKa3aTeJIeM
ABJISIETCS BBICOKAs KWHEMATUYECKasi TOYHOCTb.

CunioBble TiepefayM  MEPENAlOT 3HAUUTENIbHBIE YCUJIUS TIPU  MajbIX
CKOPOCTSIX BpailleHHs. 3yOuaTble KoJieca H3TOTaBJIMBAIOT C 3yObsIMU OOJBIION
JUIMHBL U OonbIMM MoayneMm. Ilpu paboTe Takux Kojec JOJKHA MaKCUMAalbHO
WCIIOJB30BaThCA IUIOMIAJIb KOHTAKTa 3yObEB, UYTO U SBISETCS OCHOBHBIM
AKCIUTYaTallMOHHBIM TPEOOBAHUEM K 3TUM Mepeaadam.

CxopocTHbIe Nepeladyu MPUMEHSIOTCS PU OOJBIITUX OKPYKHBIX CKOPOCTAX
(6onee 100 M/c). Takue nepenayu JOJKHBI paboTaTh 0€3 BUOpAIHii U OECITYMHO.
OcHoBHOE TpeOOBaHHE K HUM - TUIABHOCTh PA0OTHI, YTO OCTUTAETCS BBICOKOM
TOYHOCTBIO U3rOTOBJICHUS (DOPMBI U B3aMMHOTO PACIIONOKEHUS 3yOheB KoJieca.

[Tpoduns 3ybuaroro koneca coorBercTByeT TpedoBanusim ['OCT 13755-81
«OCHOBHBIC HOPMBI B3auMO3aMeHseMoCTH. [lepenaun 3yduaTbie IUIUHAPUIECKIE
HBOJIbBEHTHBIC. VICXOAHBINM KOHTYpP», KOTOPBIA yCTaHaBIUBaeT (GopMy U paszMep
MCXOJTHOTO KOHTypa 3y04aToro KoJjieca, OCHOBHBIE MapamMeTpbl U KO3 UIIMEHTHI
ATOrO KOHTYpa.

ITo To4yHOCTM W3rOTOBJIEHUS BCE 3yOdaThie Kojieca paslielieHbl Ha 12
creneneit 1, 2, 3, ...,12-10 (B mopsake MOHWXKEHUs] TOYyHOCTH). Jnsa 1-it u 2#
CTEIMEeHU TOYHOCTH JOMYCKH HE MPETyCMOTPEHBI.

Koneca 3 — 5-i1 cTeneHuW TOYHOCTHM NPEAHA3HAYECHBI, B OCHOBHOM, JJIsi
U3MEPUTEIbHBIX KOJIEC, MWCMHOJIb3YeMbIX JUIsI TMPOBEPKH  KOHTPOJIUPYEMBIX
3yOuatbix Kosiec. CaMbIMH paclpOCTPaHEHHBIMHU KOJIECaMU SIBIISIOTCS Kojeca 6 —
9-if cTeneHu TOYHOCTHU (B METAIIOPEXKYIIUX CTaHKaX — 3 — 7-d, B aBBTOMOOWIIAX —
5 — 8=-ii, B aBHAIIMOHHBIX ABUTATENSAX - 4 — 7-i, pa3NMuyHbIX peayKTopax — 6 — 8-
i, TpaKTOpax v CTPOUTEIbHON TEXHUKE — 7 — 9-i CTEEeHN TOUHOCTH )

JIns KaxJIOM CTENeHUM TOYHOCTM YCTAHOBJICHBI HE3aBHUCHMbIE HOpMa
JIOIYCTUMBIX OTKJIOHEHUI Pa3IuYHbIX MApaMETPOB:



- KHHEMaTH4YECKOM TOYHOCTH;
- TUTABHOCTH PaOOTHI;
- KOHTaKTa 3yObeB 3yOUaThIX KOJIEC B Iepeaye.

3agaua Nel

OTBETUTH MUCHBMEHHO Ha BOIIPOCHI:

1. Ha xakue rpynmbl MOXKHO TMOJpa3/ieNiuTh 3yOuarble IMepeladyd B
3aBUCUMOCTH OT UX HAa3HAYEHUs?

2. KakoBbI 0COOEHHOCTH OTCUYETHBIX M CHJIOBBIX TIepeaad?

3. B ueM coctosaT oCHOBHBIE TPEOOBaHUS K CKOPOCTHBIM IepeadaM OOIIero
Ha3HA4YCHUsA?

4. CKOJIBKO CTENEHEW TOYHOCTH YCTAaHOBJIEHO CTaHAAPTOM?

5. Kakue rpyniibel HE3aBUCUMBIX HOPM JIOIYCKOB BbI 3HAETE?

6. CKOJBKO BHJIOB CONPSDKEHHM M BUIOB JOIMYCKOB Ha OOKOBOW 3a30p
YCTaHOBJIEHO CTaHJapTaMu?

7. TlokaxkuTe Ha MpUMEpax crocoObl 0003HAYEHUS HA YepTEkKaX TOUHOCTHBIX
TpeOOBaHMI K 3y0UaThIM KOJIECAM.

IpakTnuyeckoe 3ansaTue Ne 8.
OcHOBHBIE 3a1a4¥  CTAHJAAPTHU3ALUM. Ilepeyenr mNOHATHI B
CTaHIaPTU3AIUU.
Lenu 3anamus.
3HaTh 3371241, 3QPEKTUBHOCTH U OCHOBHBIC TTOHATHUS CTAaHAAPTU3AIMH; YTO TaKOE
rocyJIlapCTBEHHAsl CUCTeMa CTaHJAapTU3AIMK, UTO B HEE BXO/IUT.
Koowt popmupyemvix komnemenyuii: 11K 3-2, OK 1-9
Konuuecmeo uacos - 2 uaca
Konmponvnuvie sonpocut
1. 3agaum cTangapTU3aLu
2. O PeKTUBHOCTb CTAaHIAPTU3AIMU B MIOKA3ATENSIX
3. OCHOBHBIE TTOHATHS CTAHAAPTU3ALIUU

Teopernyecknii MaTepuaJl Mo NPAKTHYIECKOMY 3aHATHIO
1. 3apgauu. Cranpaptuzanus - JAESITEIBHOCTh IO YCTAHOBJIEHUIO HOPM,
MIpaBuUJI, XapaKTepUCTUK. B 3a1aun cTangapTU3allui BXOIUT:
— oOecrieueHrne B3aUMOIIOHUMAHUS MEXIYy pa3paOOTYMKaMHU, HU3TOTOBUTEISMH,
MIPOJIaBIIAMH M TIOTPEOUTEIISIMU;
— YCTaHOBJICHHE ONTUMAaJIbHBIX TPEOOBaHUI K HOMEHKJIAType U Ka4eCTBY;
— YCTaHOBJICHHE TPeOOBAHUI IO COBMECTUMOCTH M B3aMMO3aMEHSIEMOCTH;
— COIJIaCOBaHHUE U YBsI3Ka MOKa3aTeIeH U XapaKTePUCTUK TTPOTYKIINY;
— yHU(]UKAIMS Ha OCHOBE IPUMEHEHUS TUIIOPA3MEPHBIX PSIOB;
— YCTaHOBJICHHE METPOJIOTMYECKUX HOPM, IIPABUJI, TOJIOKEHUNU U TPeOOBaHU;



— HOpPMAaTHUBHO — TEXHHYECKOE oOecreueHHe KOHTPOJS(MCIBITAaHUN, aHalIn3a),
cepTu(UKaLUY U OLIEHKHU KauecTBa,;

— YCTaHOBJICHHE TPeOOBaHUI K TEXHOJOTUYECKUM MPOLIECCAM;

— CO3JaHME€ M BEACHME CHUCTEM KIACCU(UKALIUU WU KOJUPOBAHUS TEXHHUKO-
HKOHOMUYECKON NH(DOpMALINH;

— HOPMATUBHOE OOECHEYEHHE MEXIOCYJapCTBEHHBIX M TIOCYIapCTBEHHBIX
COLIMAIIBHO-DKOHOMMYECKMX M  HAYYHO — TEXHHYECKHX IIporpamMm |
UHGPACTPYKTYPHBIX KOMILJIEKCOB;

— CO3JaHME CHUCTEMbl KaTaJOrM3aluy JJis  o0ecnedeHus IoTpedurenei
uHpOopMaIren;

— COACHCTBHME BBINIOJHEHHUIO 3aKoHojarenbcTBa Poccuiickon @Penepanun
METOJAaMHU U CPEICTBAMU CTaHIAPTU3ALUY.

2. I¢pdekTUBHOCTHL PadbOT MO CTaHAApPTU3AIMU . borarcTBO coaepkaHus
CTaHJIAPTOB AKKyMYJUpPYET B ce0€ MWUIMOH YEJIOBEKO-4acOB, BJIOKEHHBIX B
CTaHAApT — CKa3aJl IPE3UIEHT aMEpUKaHCKOK koMtanuu Kapnenrep
[TpuMeHeHre TpOrpecCUBHOTO CTaHApTa HE MOXKET HE JaTh OLIyTUMOTO 3P deKTa,
KAaK HOCHUTEIIb [IEPEI0BOIO OIIbITA BBICTYIIAET CTAHIAPT.

O¢dPexTUBHOCTD CTaHAAPTU3AUUU MPOSBISIETCS B TOM, 4YTO CTAaHAApT, Kak
JOKYMEHT, UMEET HEOOJIbLIYI0O CTOUMOCTb, HO MPU BHEJPEHNUHU MTO3BOJISIET MOTYUUT
npuOBT HAa HECKOJIBKO MOPSJIKOB BBIIIE CTOMMOCTH CTaHJApTa, TaK Kak UM
YIIyYIIAeTCs IEATENbHOCTD, IPOIYKIIMH, YCIYTH.

OnpIT 3apyOeXKHBIX KOMIIAHWI MOKAa3bIBAET, YTO MPU BIOKEHUU B CTAHAAPT Ha |
eAMHMILY 3aTpart, rocyaapcTBo umeet 40 equHuL TpUObUIH.

B ycnoBusiXx ppIHOYHOM 3KOHOMHKHM 3(PPEKTHUBHOCTH padOT MO CTaHAApTHU3ALUU
MIPOSIBIIIETCSI HE TOJBKO B MPOLECCE CTAHAAPTHU3ALMHM, HO M KaK B pPE3yJbTaTe
JeSATEIbHOCTH KOHKPETHBIX CYOBEKTOB X035 CTBOBAHMUS.

O PexTUBHOCTD CTAaHAAPTU3ALUY MPOSIBISIETCS B TAKUX €€ BUIAX:

— DKOHOMMYECKAs

— TeXHUYECKask WK HH(OPMaLMOHHAS

— COLMAJIbHASA

IMoka3zaTeJsasMH IKOHOMUYECKOH IPPEKTUBHOCTH MOTYT OBITh:

— aKkoHOMHS(D) — BEJIMYMHA CYMMAapHOTO YMEHBIIEHHSI 3aTpaT B HapPOJIHOM
X0351CTBE B CBS3M C IPUMEHEHUEM CTaHAapTa

— 3aTpar (3) — BeIMYMHA CyMMapHOTO YBEIIMYCHUS 3aTpaT B CBSI3U C MPUMEHEHHUEM
CTaHIapTa

— JKOHOMHMYECKHH >(DPEKT Ha EIUHUILy TPOAYKIIUA — BEIUYMHA HTOTOBOTO
YMEHBIIICHUS 3aTpaT MPH TPOW3BOJICTBE M JAPYTHUX dTanax >KU3HECHHOTO ITUKIIA
MPOIYKIIUN - CTAaHAAPTU3UPYEMOU — 3TO PA3HOCTh MEXKIY SKOHOMHUEH U 3aTpaTaMu
— 3KOHOMHYECcKas 3(H(PEKTUBHOCTH padOT MO CTAHAAPTU3AIMH — ITO COOTHOIIICHUE
AKOHOMHUYECKOTO 3 deKTa U 3aTpaT HAa MPUMEHEHUE CTaHIapTa

TexHUYeCKy0 WIH COIUaIbHyI0 3G (HEKTUBHOCTh PACCUUTHIBAIOT MPU TPUMEHEHUHN
OpraHW3allMOHHO —  METOJAMYECKHMX ©  OOMETEXHWYECKUX  CTaHJapTOB



OCHOBOIIOJIArarolero HamnpasieHus. Texanueckas 3()()EeKTUBHOCTh BbIpaXaeTcs B
OTHOCHUTEJIbHBIX MOKa3aTeNsix 3pdexra:

— POCT YpOBHsI 0€3011aCHOCTH

— CHM)KEHHE BPEIHBIX BO3JEHCTBUI U BHIOPOCOB

— CHI)KEHHE MaTEpUajIOB U SHEPrOEMKOCTH

— NOBBILICHUE peEcypca HaIeKHOCTU

NudopmarmonHas  3pQPexkTuBHOCTH  pabOT  BBIpaKAETCS B JIOCTHKEHUU
HEOOXOAMMOTO I OOINEeCTBAa B3aMMOTIOHMMAHWS, €AMHCTBA MPEACTABICHUS U
BOCTIpuUATHS HH(POpMAIUK ( 3TO OTHOCUTCS K CTaHAApTaM Ha TEPMHUHBI U MMPOYNE B
JIOTOBOPHO — MPABOBBIX OTHOIICHHUSIX ).

CommanpHass dS()PEKTUBHOCTh MPOSBISETCS B peaiM3allid  Ha  MPAKTUKE
00s13aTeNBHBIX TPEOOBAHUH K MPOAYKIIMH. BrIpaxkaeTcs B TOKa3aTelsx:

— CHIIKEHUS YPOBHSI MPOU3BOJICTBEHHOTO TpaBMaTU3Ma

— CHIKEHUS YPOBHsI 3a00J1€Ba€MOCTH

— YBEJIMYEHHUS MPOJAOHKUTEIIBHOCTH KU3HU

— YJIYYIIEHHS COLUAITBHO — MCUXO0JIOTMYECKOT0 KiIuMaTa

3. OcHOBHBbIE NMOHATHS B 00JIacTH cTaHaapTu3anuu. CTaHaapTU3aus —
JIeSITEILHOCTh TI0 YCTAHOBJICHUIO HOPM, ITPaBUJI, XapaKTEPUCTHUK JJISL:
— 0€30MacHOCTH MPOAYKIINH, padoT, yCIyT
— TEXHUYECKON 1 MHPOPMALIMOHHON COBMECTUMOCTHU
— Ka4ecTBa MPOAYKIIUU, padOT, YCIyT
— DKOHOMHHU BCEX BUJIOB PECYPCOB

— 0€30MaCHOCTH XO3SIICTBEHHBIX OOBEKTOB, C YYETOM pHUCKAa BO3HUKHOBEHUS
KaTacTpod
— 000pPOHOCIIOCOOHOCTH CTPaHbI

OOBEKT CTaHAAPTU3AIMH — TTPOTYKIIUSI, pAOOTHI, YCIYTH

HopmaTuBHBIN TOKYMEHT — JOKYMEHT, YCTaHABJIMBAIOLINIA MpaBuiia, MPUHIIUIIGI,
XapaKTEPUCTUKH OTHEIIbHBIX BUJIOB JIESTEIbHOCTH

CraHgapT — HOPMATHBHBIM JOKYMEHT MO CTaHJApTH3allud, pa3paboTaHHBIN Ha
OCHOBE COTJIACHSI 3aMHTEPECOBAHHBIX CTOPOH

I'ocynapcTBennsiii crangapt poccuiickot ®@eneparun — 'OCT P — crangapr,
NpUHATBIA ~ rocyaapctBeHHbIM  Komurerom  Poccuiickoit  @epepauun 1o
CTaHJAPTU3ALUHU

Cranpapt oTpaciu — CTaHAApT, IPUHATHIA TOCYIAPCTBEHHBIM OPTaHOM B IIPEAEIIAX
€ro KOMIIETEHTHOCTH.

Cranaapt npeanpusaTus — CTaHAApT, YTBEPAKIACHHBIN MPEANPUITUEM
MexnyHapoaHblii  CTaHIApPT —  CTaHJApPT, HOPUHATBIA  MEXKIYHAPOIHOU
Opra’u3anyen no CTaHJapTU3ALNH.

PervnonanpHbIl CTAaHAAPT — CTAHJAAPT, IPUHATHIN PETMOHAIIBHON OpraHU3alUe 1o
CTaHJAAPTU3ALUH.

MexrocynapcrBensbiii cranaapt ['OCT — cranpapt, npussteiid crpanamu CHI'



Kommuiekc ctaHaapToB — COBOKYIHOCTh B3aMMOCBSI3aHHBIX CTAaHAAPTOB C OOIIEH
LIEJIEBOM HANpPaBIECHHOCTBIO.

MexyHapo/iHasl CTaHAApTU3aLUs — CTAaHAAPTU3ALUS C YHaCTHEM BCEX CTPaH
be3omnacHOCTh — OTCYTCTBHE HEAOMYCTUMOTO PUCKA.

B3aumo3ameHs1eMOoCTh — IPUTOAHOCTh OAHOIO U3JIEIHSI BMECTO IPYToro U Jp.

3agaua Nel
Bapuant Ne 1. [lepeunciuts 3a1aun cTanaapTU3auu 0€3 MOSICHEHUS.

Bapuant Ne 2. [lepeuncnuth OCHOBHBIE MOHSTHS B 00JIaCTH

CTaHaapTU3alnu 0e3 mosCHEHHS.

3agaua Ne2
BapuantNel. B kakux 1essx oCyIIeCTBIISIETCS CTaHIapTU3aus?

Bapuant No2. Hepe‘{I/ICHI/ITB OCHOBHBIC ITPUHIMUIIBI CTaHAAPTU3 AN

3agaua Ne 3.
Bapuant Ne 1. Yto takoe MCO, kakoBa e€ 11e1b? UTo oHa MOXKET JJIs

JTOCTWKEHUS CBOEH e’
Bapuant Ne 2. Yro takoe MDOK? Uem oHa 3auumaercsa?

3amaua Ne 4.
Kaxue cyObekTsl B cOOTBETCTBUU ¢ DenepanbHbIM 3aKOHOM «O
TEXHUYECKOM PETyJIMPOBAaHUU YYACTBYIOT B pad0Tax MO CTaHIaPTU3ALIUU.

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

3agauya Ne 6.
BapuanT Ne 1. Kakue paGoTsl MO cTaHAapTU3AIMUA OCYIIECTBIISIOTCS Ha
HAIIMOHAJIbHOM YpPOBHE.

Bapuant Ne 2. Kakue pa®oTsl o cTaHAapTU3ALUKA OCYIIECTBIISIOTCS Ha

YPOBHE OpraHU3aALUH.

IIpakTnueckoe 3ansaTue Ne9.

Omnpenesienue mnoka3arteseil KadecTBa NPOAYKUHMH IKCIHEPTHHIM MJIH
U3MEPHUTEIbHBIM CIIOCOO0M.



Hean 3ansaTus: [IpakTuuecku, cCaMOCTOSTENBHO, HA Pa3IU4YHbIE PEIMETHI,
MPEIOCTaBIICHHbIE CTYICHTY, MPUBECTH 3 - 5 MOKa3aTesield KauecTBa MPOyKIHUU
Jlns 3akperienust tembl «KadectBo u [lokazarenu kauecTBay
Koowvi hopmupyemvix komnemenyuii: 11K 3.2, OK 1-9.

Konuuecmeo uacos - 2 4aca

KoHTpoJibHbIE BOIPOCHI
1. [IpuBecTH 3aBUCUMOCTh Ka4eCTBA OT CBOWCTB
2. Onucarb 3HaYEHUS MOKa3aTenel KayecTBa

Teopernyeckuii MaTepuaJ MO NPAKTHYECKOMY 3aHATHIO

1. 3aBUCMMOCTH KauecTBa OT CBOMCTB. KadecTBO MeTayuioB 3aBHCHUT OT
XUMHUYECKOTO COCTaBa MeTaula. A 3TO 3HAYUT U MEXAHMYECKUX CBOMCTB.
KauecTtBo peraneil 3aBUCHUT OT KOHCTPYKIMH, TE€XHOJOTMYHOCTH, TOYHOCTH.
[IpouHOCTH, XKECTKOCTH, H3HOCOCTOMKOCTH. KauectBo MmammH, o0OpyoBaHUs
3aBUCUT OT  COBEPLICHCTBOBAaHUA KOHCTPYKIMH M  AKCIUTyaTallMOHHBIX
XapakTepucTUK. COBEPIIEHCTBO KOHCTPYKLIHMHM ONPEIEISAETCS COBEPIIEHCTBOM
KMHEMAaTUYECKON CXEMbl MEXaHM3Ma. JKCIUTyaTallMOHHBIE CBOWMCTBA NIENATCS Ha
obmue u coenuduueckue. BakHEWIIMM HKCIUTyaTalMOHHBIM CBOMCTBOM B
MAaIIMHOCTPOEHUH SIBJISETCS — HAAEKHOCTh. A Haubosee MOJHO KaueCTBO BCEX
BUJIOB IPOAYKLHN XapaKTEPU3YETCs] — S3KOHOMUYHOCTBIO, TO €CTh OyJb TO pbIOa,
camoJieT, nepeBo. KaduecTBO NMPOMYyKIHMH OLICHUBAIOT IOKA3aTeNIsIMU KadecTBa —
KOJIMYECTBEHHBIMH XapaKTEPUCTUKAMHU OCHOBHBIX CBOMCTB MPOIYKIIUU

2. Iloka3aTenu kauecTBa NPOAYKIUH TPYIIIUPYIOTCS Ha!

— DOKOHOMHYECKHE — XapakTepH3ylT 3arpaThl Ha pa3palboTKy,
AKCILTyaTalHIo, HOTpeOIeHHE

— Ha3HAYEHUS — XapaKTEPHU3YIOT CBOMCTBA MPOAYKIUH, 3aBUCALIUE OT €€
OCHOBHBIX (PYHKIIMH (MOILIHOCTh, CKOPOCTb PE3aHU U T.J.)

— HaJISKHOCTH — JI0JITOBEYHOCTH, OE30TKa3HOCTH U JIp.

— JCTETHYECKHE - XapaKTEPHU3YIOT BBIPA3UTEIBHOCTb, PALMOHAIBHOCTD,
COBEPIIIEHCTBO (HOpM

— JPrOHOMHUYECKHE — XapaKTEpPU3YIOT CO3/IaHHE ONTHMAJIBHBIX YCIOBUH
Tpyna

— TEXHOJIOTMYHOCTH — XapaKTEPU3YIOT YCIOBUS NU3TOTOBJICHUS IeTalel

—  yHUUKAIMM  —  XapaKTepU3YIOT  HACBHIINICHHOCTh  U3JIETUi
YHUDUITUPOBAHHBIMU U CTAHIAPTHBIMU JICTATIIMHU

— TPAHCTIOPTA0ETLHOCTH — XapaKTEPU3YIOT YI0OCTBO TIEpEMeEIIECHUS

— MATEHTHO — MPABOBBIE — XaPAKTEPU3YIOT MATEHTHYIO 3aIUTy U YUCTOTY
MPOIYKIMHU SISl BHEIIHEH TOPTOBIIU

— DKOJIOTUYECKUE U O€30MaCHOCTH
3agaua Nel

OnpenenuTe KadyecTBO NPOMYKIMH, MPEMJIaraéMod K PAaCCMOTPEHUIO IO
nepeunto. Ilpu stom cienyer opopmuth Bc€ B Tabnuiy, rae yka3arb - HOMEp IO
NOPSAKY, HAMMEHOBAHKUE NTPOAYKLMHU, IPUBECTU €€ ONMCAHME, HA3HAYCHUE — BCE
II0 OTHEIBHBIM KOJIOHKaM, M, HAKOHEL, B IOCIEAHEH KOJOHKE, NMPUBECTU CaMU



MOKA3aTe)M MPOAYKIUN, YIUTHIBAs IIPH 3TOM HEOIPEICICHHOCTh MTOKA3aTeNeH, TO
€CTh CIIEJIyeT MUCATh — HE «JIETKO PBETCS», a HEMPOYHOCTh WM HECOOTBETCTBUE
IPOYHOCTH, TO €CTh MMOKa3aTelIM KauyeCTBa Ha3bIBAIOTCS B HEOIPeIeIeHHON (hopMme.
[Ipy omucaHWM TPOMYKIIMU BBISBISICTCS BO3MOXHOCTh HAWTH IOKa3aTeln
KadecTBa, HAmpuUMeEp: — Xajar KpacHOro IBeTa — IIOKa3areidb KadecTBa -
U3MEHEHHE IIBETHOCTH, pa3dMep - 50 — MokasaTellb KadyecTBa - COOTBETCTBHE
pa3mepa.

IIpumep pemenns

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

ro pasmepa, C JTOMAITHSS OTCYTCTBUE
pykaBamu, 0e3 BOPOTHHKA,
BOPOTHHKA, C MPOYHOCTH
OTBOPOTaMH, MOJIBI TKaHU
HOPMAaJIbHOM JJIVHBI,
U3 NPOYHOU TKaHU

I[JIH CaMOCTOATCIBbHOI'O pCHICHUS CTYACHTAMHA

Ne [Iponykuus Onuncanune Hasnauenne IToka3zareinp
n/n KauecTBa

1 | KopoOka terpanak

2 | Pyuka mapuxoBas

3 ITakeT MOJTUAITUIIEHOBBIN

4 | Kodrouka TpukoTaxkHas

5 | Konderka

6 | Kaprodennb

7 | OpykT

8 | Kaura

9 | Tenedon coTOBBIIA




10 | CueTuuk AEKTPUUYECKUI

11 | Men

12 | YallHUK METAJUTHYECKUI

13 | Hamka ogHOpa3zoBas

14 | IlmacTuHAa CTEKITHHAA

15 | LIBeTOK KOMHATHBIM

IpakTnueckoe 3ansaTue Nel(.

AHaIM3 cxXeM cepTH(PUKANUN NPOAYKIUH, IIPEXyCMOTPEHHOH
Poccuiickum IIpaBuTenbcTBOM Ha cooTBeTcTBHE pekoMenaanusam HCO/MIK
Lenu 3anamus.

[IpakTryecku MpoBeCcTH cepPTUHUKAIIUIO TPOTYKIINH, U3 TIEPEUHS, KaK MOJI0KEHO,
B COOTBETCTBUU CO cxemaMu. HayuuTcs moiab30BaThCsl cXeMaMu cepTUPUKALIIT
Koowt popmupyemvix komnemenyuii: 11K 1.4, T1IK 3.2.

Konuuecmeo uacos - 2

Konmponvnwvie sonpocut

1. Cuctemsl cepTUhUKALIIH

2. «ITonoxenue o cucreme cepTudUKaIu

3. CxeMbl IpH 00513aT€NLHON U T0OPOBOIBHOM cepTUhUKAITUN

4. ITosicuenus o cxemam ¢ 1 mo 10a

Teopernuecknii MaTepuaJ AJs1 NIPAKTHYECKOI0 3aHATHS

OnHolt U3 BaXKHEUIIUX 0COOEHHOCTEH cepTU(UKAIIMU SBJSETCS TO, YTO BCE
onepanuu (UCHBITAHUS, YTBEPKICHHS M T.[.) OCYIIECTBISIOTCS B paMKax
ONpENICICHHOW CHUCTEMBI, KOTOpas yCTAaHABJIMBA€T YETKHE NpaBUila HUX
BBITIOJTHEHUS U (QYHKIUOHUPYET MO  PYKOBOACTBOM  CIEHHAIBHO
YIOJIHOMOYEHHOI'O OpraHa.

CucteMbl cepTUPUKAIIMU MOTYT JIEMCTBOBaTh HAa HAIMOHAIBHOM YpPOBHE,
pETHOHAIBHOM W MeExAyHapoaHoM. B  Poccuiickon ®enepanuy IerMCTBYET
HanmoHanbHas cuctema ceprudukanuu — 'OCT P. Pernonanbhas - ynpasiusiercs
EBponeiickoii opranuzanmeil mno wucnbiTaHusM U ceptupukaunmun — EOUC,
MexayHapoaHas — cucteMa MOK — o ceprudukanuu 3JeKTPOHHON TEXHUKU
«Ilonoxxenne o cucreme ceprupukanmu ['OCT P»  ynopsmounBaet
OpPraHU3alMOHHYIO CTPYKTYPY CHUCTEMBI cepTudukanuu, GyHKIUA €€ yIaCTHUKOB
B nmpaBunmax BBIMOJTHEHUS CEpPTHPUKAIMKA TPUBEICHBI OCHOBHBIE OJTallbl
BBITIOJTHEHHUS padoT.

B kaxa0M KOHKPETHOM ciydae cepTHdUKAIMs TPOBOIUTCS MO OIMpPEaesICHHON
cxeme. Cxema cepTu(uKanuum — 3TO COBOKYMHOCTh JEWCTBHM, O(MUIIUAIBLHO
YCTAHOBJIEHHAs: M TIPUMEHsAEMas B KauyeCTBE JOKA3aTEJIbCTB COOTBETCTBHS
3aJIaHHBIM TPEOOBAHUSM.




B MexnynapoaHoii cepTuhUKaIuy UCTIOIb3YETCS BOCEMb CXeM CePTU(DUKAIIHIA

B paborax no ceprudukanuu y4yacTByroT — 3asgBuTesb. Opras no cepruduxanuu,
UCIIBITaTeNIbHAs TabopaTopus.

CxeMbl, TNpUMEHsSEeMble TMpU 00sA3aTEIbHOW cepTU(dUKAIUU, OINPEICISIOTCS
['occrangaproM Poccuu. YuuThiBatoTcs 0COOEHHOCTH MPOU3BOCTBA, UCTIHITAHUH,
nocTaBku. Cxembl JTOOpOBOJIBHOW cepTU(UKAIMU OMNpeNesieT 3asBUTEIb U
npeajiaraeT ee oprany mno ceprudukauud. s npoBeneHus cepTUdUKAIIH
CJIelyeT NPUMEHSITh CXEMbI C TOMOILBIO MOSCHEHMIA:

Cxema Nel mpUMEHSIOT IPU OTPaHUYEHHOM, 3apaHee OTOBOPEHHOM O0BbeMe
peanu3anuu, KOoTopas OyAeT MOCTaBISATHCA B TEUYCHHH KOPOTKOTO BPEMEHH,
OTIEIbHBIMM TApPTHSAMU 1O CEPUMHOMY MPOM3BOACTBY U1 HMMIIOPTHOM
NPOAYKUWH, IPU KPATKOCPOYHOM KOHTpakTe. J[JI1 OT€4eCTBEHHOM MPOAYKIIMU —
IIPY OFPAHMYEHHOM 00BEME BBIITYCKa ISl CII0KHOM MPOTYKLUH.

Cxema Nela nononHseTcss aHaau30M IPOU3BOACTBA. Bee cXeMbl ¢ MHIEKCOM
«a» - MoaubuKalus TPEAbSIBICHHBIX cXeM. To ecTh, y BceX OyJeT Haaudue
IIPOBEPKH MPOU3BOJICTBA, C €I0 aHATU30M.

Cxema 2 mpuMeHsieTCS I8 UMIOPTHOW MNPOIYKIHMHU TMPHU JOJTOCPOUYHBIX
KOHTPAKTaX WIH IPU CEPUIUHOM BBIITYCKE IO OTAEIIbHBIM KOHTPAKTaM.

CxeMa 2a 1onoJIHAeTCs aHAJIM30M ITPOU3BOCTBA.

Cxema 3 ucnosb3yeTcst A CEpUHON MPOAYKIIUU C UCIIBITAHUEM oOpa3la u
MHCIIEKIIMOHHBIM KOHTPOJIEM.

Cxema 3a — Mmogudukanusi CXeMbl 3 ¢ aHAJTM30M MPOU3BOICTBA.

Cxema 4 mnpu >KECTKOM HHCHEKIIMOHHOM KOHTPOJIE€ MPOBOJIUTCA, C
UCIIBITAHUEM THIIOBOIO 00pa3na, ¢ 0TOOPOM HX CO CKJIa/la U3rOTOBUTEIS.

Cxema 4a — ¢ aHAIM30M MPOU3BO/JICTBA.

Cxema 5 — cioxHas cxema. BkirouaroT ucnbITaHus oOpasla, IPOBEPKY
MIPOU3BO/JICTBA, XOTh HET UHJIEKCA U MHCIIEKIIMUOHHBI KOHTPOJIb.

CxeMma 6 ucrosb3yercsl Ha yCJIOBUSX MPOAYKIIMH IPOBEPSEMOM IO cXeme S ,
HO JIJISI HUMIIOPTHOU MPOLYKIIHUH.

CxeMma 7 npuMeHsIETCS IPU OAHOPA30BOM NPOLYKLNHU, TAPTHH, €AUHUIHOTO
uznenusi. B cxeme npemycmaTpuBaeTcs BHIOOPKA MPOOBI 1J1s1 UCTIBITAaHUS U3
MapTUH.

Cxema 8 npuMeHsIeTCs, Kak U cXeMa 7, HO C HCIIBITAHUEM KaXKJIOTO U3IEIHS.
B Hacrosiee Bpemsi IpUHSTO enle 2 CXeMbl, HO ¢ MoaudukanusiMu. Cxembl
UCIOJIb3YIOT Ha MPOAYKIIUIO MIpeACTaBiIeHue ekiiapauuid. OHU NOAXOAST s
cepTUPUKALUNA MATIOTO TPENPUHUMATEIBCTBA, HEMOBTOPSAIOIIMUXCS TAPTHI
HEOOJILIIOr0 00bEMA AJI1 OTEUECTBEHHOM U 3apyOeKHOU MPOTYKIIUH.

Cxema 9 151 eIMHUYHOM TApTUU HEOOJIBIIOr0 00BEMa UMIIOPTHOM
MPOJYKIMHU, 3aPEKOMEHIOBABIIEH ce0s1 HAa MUPOBOM PBIHKE.

Cxema 9a 151 0T€4ECTBEHHOM MPOIYKIIMHU HHANBUTYaTbHbIX
MpeANpPUHUMATEIICH PU HEPETYIISIPHOM BBIITYCKE.

Cxema 10 mpuMeHsieTCsl TPU TPOIOTKUTEILHOM ITPOU3BO/ICTBE
OTE€YECTBEHHOM MPOAYKLUHU B HEOOJIBIINX 00bEMaX.

Cxema 10a npumensietrcs, kak u 1o cxeme 10 , HO ¢ aHaTU30M
IIPOU3BOJICTBA.



3agaua Nel
s mpearaemoro Ilepednst mpoayKIuu, ¢ onpe/ieIeHHBIMH JIAaHHBIMH,
MIPOCTaBUTh CXEMbI CepTUPUKAITIT

n/m [Iponykuus | Beimyck Cpok Howmep cxemsl
BBIITYCKA
1 Pyuxa CepuliHblii, ¢ 10 ner 3
HCTIIBITAHUEM
o0Opasna

I[JISI CaMOCTOSTCIBHOI'O PCIICHUSA: Ne /I

Ne | Ilponykuus Beimyck Cpoxk BblIITycKa Howmep
n/n CXEMBI
1 Jlec — kpyrisx Cepuiinblii, Ha | 5
HUMIIOPT JeT
2 Komscka ¢ ananuzom | 20 Teic. 6
IIPOU3BOACTBA Mmecs
LEB
3 [Taker Cepuiinbiit 10 ner
MOJIMATUIIEHOBBIN C
aHaJINU30M
IIPOU3BOJCTBA.
4 Kommsrotep ¢ Ceputiinbrit 5 net
KECTKUM
MHCTIEKIIMOHHBIM
KOHTPOJIEM
5 Maeuka — ¢pyrOonka | 10 ThIC. 2 Mmec.
6 Bonsr™meTp ¢ 1 THIC. [Taptus pasosas
UCTIBITAHUEM
Ka)kaoro oopasua
7 HHIyKIMOHHBIHI 600 mTyk [TapTus pazosas
npeoOpazoBaTelb ¢
UCIIBITAHUEM
BBIOOpKHU
8 [IITaHreHUUPKYIb 100 TsIC. 4 mec.
9 ABtomoOmib Oka ¢ CepuliHblit 5 net
aHAJIN30M
POU3BOJCTBA
10 | YaiiHuk 200 mwTyk [TapTus pazoBas
KEpaMHUUYECKHH C
UCTIBITAHUEM
BBIOOpKHU
11 | Beproner ABroxup | EnuncrBennst | 25 centsiops 2012 rona
C JeKJIapanuen o 1 DK3EMIULAD
COOTBETCTBHH Ha UMIIOPT
MOCTaBIIMKA KaK
4aCTHOTO
npeInTpUHAMATEIS
12 | Penbcel € Cepuitnblit 10 net

HCIIBITAHUCM




obpasma u

MHCTIEKIIMOHHBIM
KOHTPOJIEM

13 | Kapamens B 1000 wtyk B 3 rozna cepus 1o
HIOKOJIAJIE C Mecs1L Ha JEUCTBYIOLIEMY
neknapanuen O MOCTaBKY
COOTBETCTBUU yepes 6
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