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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110 UHCHUIIJIMHE,

COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMUN OCBOEHUA

OBPA30BATEJIbHOM ITPOT'PAMMBI

Buj nesaTeabHOCTH BBIITYCKHUKA

HI/ICHI/IHHI/IHa OXBAaThbIBACT Kpyr BOITIPOCOB, OTHOCAIINXCA K

ITIPONU3BOACTBEHHO-

TCXHOJIOTUYCCKOMY BHIY HpO(i)eCCHOHaJIBHOfI ACATCIIbBHOCTHU BBIITYCKHHUKAa B COOTBCTCTBHU C

KOMIICTCHIUAMUA U BUAAMU NCATCIbHOCTHU, YKa3aHHBIMU B y‘l€6HOM IIJ1aHC.

eanb u 3a0a9u AUCHUILIMHBI

Lenpto M3ydyeHHs AUCUUIUIMHBI SBISIETCS — (POPMHUPOBAHUE Y OOYYAIOUINXCS TEOPETHUECKUX
3HAaHUM M MPAaKTUYECKMX HABBIKOB, HEOOXOIUMBIX JUIsl YCIELIHOIO OCBOEHMs «Merposoruy,

TaKK€ TOJArOTOBKH  OakajiaBpoB
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO

CTaHJApTH3alMM H  cepTUduKanum», a
npodecCHOHANIBHBIX  337ady B 001acTu
MaIlIMHOCTPOUTEIbHBIX IIPOU3BOICTB.

3a)1aan1/1 HU3YyUYCHUS JUCHUIIINHBI ABJIACTCA:
- U3YUCHUC (bHSH‘IeCKI/IX BCJIMYHH, MCTOJO0B U CPCACTB UX I/ISMepeHI/II‘/‘I;

K PEIIEHUIO
o0ecrieueHus

- OCBOEHHE MOTPEUTHOCTEH N3MEpeHuil, 00pabOTKH Pe3ynbTaTOB, BEIOOpA CPENICTB H3MEPEHHIA;

- 03HaKOMJICHHE C OCHOBaMu o0ecrieueHus eanHcTBa usmepenuit (OEN);
- U3y4YEHHE OCHOB CTaHAAPTU3ALIUU;

- OCBOCHHE OCHOBHBIX IMOJIOKEHUN cepTUUKAIINH;

- O3HAKOMJICHHE C OCHOBHBIMU MIPUHIIUIIAMH B3aMMO3aMEHSIEMOCTH.

CPECTB U3MEPEHHsI OCHOBHBIX
IoKazaresel kauecTna
BBIITyCKAEMOM MPOIYKINH, B
OlIeHKE ee Opaka n aHalu3e
IIPUYNH €r0 BO3SHUKHOBEHUS,
pa3paboTKe MEPONPHATHI IO €To
TIPEAYTPENKACHHUIO 1
YCTPaHEHHUIO.

Kon Copep:xaHue IlepeyeHs NJIAHUPYEMBIX pPe3yJbTATOB 00y4eHHUs MO
KOMIIeTeHIINN KOMIeTeHIn i AUCHMILIHHE
1 2 3
3HATH:
— IpaBWJIa TIOCTPOCHUS U YTEHHUS pabounx U cOOPOUHBIX
yepTexei 00IIero BUaa pa3InIHOTO YPOBHS CIIOXKHOCTH 1
Ha3HAYEHMUS;
— npaBuia 0(hOPMIICHHUS] KOHCTPYKTOPCKOH JIOKYMEHTALIH B
cootBeTcTBHH ¢ ECKJ/J;
— MaTepHabl, IPIMEHsIEMbIE B MAlIMHOCTPOEHHH, CIIOCOOBI
X 00pabOTKH; OOIACTH IPUMEHEHUS Pa3TNIHBIX
CIOCOBHOCTh YIACTBOBATH B COBEMEHHBIX MaTePHAIIOB JUIA HSTOTOBNCHNS MPOAYKLIMH, HX
pa3paBoTKe MPOrPaMM 1 COCTaB, CBOMCTBA, CIIOCOOBI 00pabOTKH
METOJHK KOHTPOJIS  MCTbITanms |  SAKOHONATE/ILHEIE 1 HOPMATHBHBIC IIPABOBLIC AKTI,
MAIIHHOCTPOHTENbHBIX Wi, | METOMUECKIE MATEPUaIbl 110 METPOJIOTHH, CTAH/IAPTH3ALUH,
CPEACTB TEXHOJIOTHYECKOTO cepTHOUKANIY;
OCHANCHHA, THATHOCTHKI, — CHCTEMY TOCyIapCTBEHHOT'0, MEXBEJOMCTBEHHOTO 1
ABTOMATH3AIINY U YTIPABIICHNS, BE/IOMCTBEHHOT'O Ha/130pa M KOHTPOJIS 32 KaYeCTBOM
OCYIIECTRIATH MPOAYKUMH, CTAH/APTAMH, TEXHHMECKHMH PEraMeHTaM1 1
I1K-18 METPOJIOTHYECKYIO ITOBEPKY CAAMHCTBOM M3MCPCHHM,

— OCHOBHBIE 3aKOHOMEPHOCTHU MU3MEPEHUH, BIUSHIE Ka4eCcTBa
U3MEPEHUI Ha KaueCTBO KOHEUHBIX PE3yJIbTaTOB
METPOJIOTHYECKON IATEIIEHOCTH, METOHOB M CPEJCTB
obecrieueHns eINHCTBA N3MEPEHNUH;

yMeThb:

— BBITIOJTHATD U YUTATh YEPTEKH U APYTYI0 KOHCTPYKTOPCKYIO
JIOKYMEHTAIHIO;

— BBIOMpATh MaTepHaJIbl; HA3HAYaTh COOTBETCTBYIONIYIO
00paboTKy JUIsl TOJTyHYEHUs 3aJJaHHBIX CTPYKTYP M CBOHCTB,
o0ecreunBaroIIMX Ha/Ie)KHOCTh NPOTYKIIUH;

BJIa/leTh:

— HaBBIKaMH: BBIOOpa MaTepHaIoOB M Ha3HAUCHHS MX
00paboTKH; U3MEPEHHS IIEPOXOBATOCTH ITOBEPXHOCTH;
paboThl Ha KOHTPOJIBHO-U3MEPHUTEILHOM 000PYI0BaHUH.




3HATh:

— OpraHu3aluIo U TEXHOJIOTHIO CTaHIapTH3ALUH 1
cepTH(UKALNU TPOAYKIINY;

— OpraHu3alyuIo U TEXHUYECKYI0 6a3y METPOJIOTHYECKOTO
obecrieueHnst MalInHOCTPOUTENBEHOTO MPETIPHSTHS; METOIBI
U CpeJICTBA NMOBEPKH (KaJIMOPOBKH) CPEICTB H3MEPEHHH,
METOJUKH BBIITOTHEHHS U3MEPEHUIT;

— (U3HIECKHE OCHOBBI M3MEPEHUI; CHCTEMY
BOCIIPOM3BEACHUS €ANHNL ((U3NIECKUX BEIHYHMH U MIepefadn
pa3Mepa cpecTBaMH U3MEPEHNIT;

— CTIOCOOBI OLIEHKH TOYHOCTH (IIOTPEIIHOCTH) H3MEPEHNUH;

— MPUHIMITEI HOPMUPOBAHHUA TOYHOCTH M 00€CTICUeHHS
B3aUMO3aMEHSIEMOCTH JeTalleil U COOPOYHBIX €IMHMUIL;

— TIOPSI0K pa3pabOTKy, yTBEPXKICHUS U BHEAPCHUS
CTaH/IapTOB, TEXHUYECKHUX YCIOBUH U Pyroil HOPMAaTHBHO-
TEXHUYECKOH JOKYMEHTAIINH;

yMeThb:

— NPUMEHATH: UBMEPUTCIIbHYIO TCXHUKY JJI1 KOHTPOJIA
Ka4ecTBa MPOAYKIMN 1 METPOJIOTHIECKOTO 00ECIICUCHNS
MPOIYKIUH U TEXHOJIOTHUECKHX MIPOIIECCOB €€ M3TOTOBICHHS;
KOMITBIOTE€PHBIE TEXHOJIOTHH VIS IFTAHUPOBAHUS 1
MPOBEICHUS padOT 10 METPOJIOTHH, CTAHAAPTU3AINH U
cepTH(UKANNHN; METOABl YHU(PHUKAIMH 1 CUMIUTU(UKALNH TPU
pa3paboTKe CTaHAAPTOB U APYroi HOPMATHBHO-TEXHUUCCKOH
JOKYMCHTalMW; METOAbI KOHTPOJIA Ka4€CTBAa NPOAYKIIUN U
MPOLIECCOB IIPYU BHITIOJIHEHUH PA0OT MO CEPTUDHUKALIUH
MPOJYKLUH; METOJIB M CPE/ICTBA IOBEPKH (KAINOPOBKH)
CPE/ICTB U3MEPEHHUS;

BJIA/IeTh:

— HaBBIKaMH B pa3pab0TKe MEPONPHUSTHII 10 TOBBIICHHUIO
6€3011acHOCTH M 3KOJIOTHYHOCTH MPOM3BOACTBEHHON
JIeSITeIIbHOCTH.

CIIOCOOHOCTH OCBaMBaTh U
MIPUMEHSTh COBPEMCHHBIC
METO/Ibl OPTaHU3aIUU 1
yIpaBJICHUS
MAaIIHHOCTPOUTEbHBIMU
MPOU3BOJICTBAMHU, BBIMIOIHSATh
paboTHI 10 TOBOAKE U OCBOCHHUIO
TEXHOJIOTUYECKHX MTPOLIECCOB,
CPE/ICTB U CUCTEM
TEXHOJIOTUYECKOIO OCHAIICHUS,
ABTOMATH3AIINH, YIIPABICHUS,
KOHTPOJISI, TUATHOCTHKH B XOJIC
MOJITOTOBKH MPOM3BOJICTBA
TIK-19 HOBOM MPOIYKINH, OLICHKE MX
HMHHOBAIIMOHHOIO IMOTEHIIMATIA,
IO OMPE/ICICHHIO COOTBETCTBUS
BBINTYCKAEMO MPOTYKIIUH
TpeOOBaHUAM
periaMeHTHPYIOIIEit
JOKYMEHTAI[HH; 110
CTaHAaPTU3AINH, YHUPHUKALIUH
TEXHOJIOTUYCCKHUX MPOIIECCOB,
CPEICTB U CHCTEM
TEXHOJIOTHYECKOIO OCHAICHUS,
JUArHOCTHKH, aBTOMAaTHU3AIUU U
yIpaBJICHUS BBITYCKaeMON
MPOAYKITUH

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI

Hucuumnuaa b1.B.10 «Metponorus, craHgapTuzanus W cepTU(UKAIMSI» OTHOCUTCS K
BApPUATUBHOM YaCTH.

Hucuunnuna «MeTponorus, cTaHAapTH3alus U cepTUdUKauus» Oa3upyeTcss Ha 3HAHMSIX,
MOJIYYCHHBIX TIPU U3YYCHUH YYCOHBIX JUCIUIUINH:

- Marematuxka,

- dusnka;

- Teopernueckas MmexaHuKa,

- KoHTposb KauecTBa u31eNnil B MAIIMHOCTPOEHHUH.

OCHOBBIBasICb Ha WM3YyYEHUU MEPEUUCICHHBIX NUCHUUIUIMH, «MeTposiorus, cTaHaapTH3aluus U
cepTudUKaIus» MPECTABISACT OCHOBY TSI H3YYCHUS JUCIUTUINH:

- Jlerayii MaliMH ¥ OCHOBBI KOHCTPYUPOBAHUS;

- OCHOBBI TEXHOJIOTHH MallTMHOCTPOEHUS;

- TexHosiorus MamMHOCTPOECHHUS.

Takoe cucTeMHOE MEXIUCIUIUIMHAPHOE M3YYCHHE HANPABJICHO HAa JOCTIKEHHE TPeOyeMoro
®I'OC ypoBHS MOATOTOBKH IO KBATH(PHUKAIIUN OaKanaBp.



3. PACITPEJEJTEHUE OBBEMA JTUCIHHUIIVINHBI

3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 10 (popMaM 00yUeHM st

Tpyooemkocmob Oucyuniutsl 6 uacax
3|8 3
2 S z Pacuemno- Buo
Dopma o = ] Q = -
N2 = 3 g S 2pagpuueckan | npomesHcymoyHoil
odyuenus - 2 2 S S
S 2 = S 3 paboma ammecmayuu
S| s S § . I/ 8
g 5 ) 2 (33 S| § =
S| o | §| § |8/ 5|88
1) Q I N ~ S < 3 xR ()
S 3] 8§ | 2| 5 [§§/ &8 8¢
IS 23 < N ISSKI|C R
Ounas 2 4 | 180 | 8 | 17 |51 | 17 68 PTP DK3aMeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(yckopeHHoe
oOyueHue)
O4yHo-3204HasA - - - - - - - - - -

3.2. PacnipenesieHue 00beMa JMCUMILUIMHBI 10 BUAAM Y4eOHBIX 3aHATHI U TPYI0EMKOCTH

6 m.u. ¢ Pacnpedenenue
Tpyoo- unmepaKMusHoi, no cemecmpam,
Buo yueonwvix zanamuii emKocmbp AKMUGHON, 1ac
(wac.) UHHOGAUUOHHOIL
dopmax, 4
(uac.)
|. KonTakTHasi paboTa 00y4aronuxcs ¢ 85 17 85
npenojaaparesieM (Bcero)

Jlexuuu (JIk) 17 4 17
Jlabopatophsie padotsi (JIP) 51 7 51
IMpakTrdeckue 3austust (I13) 17 6 17

PacuerHo-rpaduueckas padora + - +

['pynmoBble (MHIMBUIYAIBHbIE) KOHCYIbTAIIUH + - +
I1.CamocTosiTeTbHAs padoTa odyuarmmuxcsi (CP) 68 - 68
[ToxroroBka K 1a00paTOPHBEIM paboTam 17 - 17
[ToAroToBKA K MPAKTHYECKUM 3aHITHSIM 17 - 17
[ToAroToBKa K 9K3aMEHY B T€UEHHE CEMECTpPa 17 - 17
BeinosHeHne pacyeTHO-rpadudeckoil paboTh 17 - 17
I11. IpomexkyToUHasI aTTECTALIUS 9K3aMEH 27 - 27
OO611ast TPy 10€MKOCTb AUCIUILIUHBI ....... Yac. 180 - 180

3ad4. eJl. 5 - 5




4. COAEP) KAHUE JUCHUIITINHbI

4.1. PacnpenesieHue pa3ieioB JMCUMILIAHBI IO BUAAM YUeOHBIX 3aHATHI

- 1J1s1 09HO# (popMBbI 00yUeHus:

Buowl yueonwvix 3anamuil, 6xouan

No CaAMOCMOAMENbHYI0 PAOOmy 00yuaouuxcs
pas- Haumenosanue Tpyooem- u mpyooemkocme; (uac.)
dena u pazoena u Kocmb, YyueoHble 3anAmus Camocmo-
bl mema OuCyuUnIUHbL (uac.) nabopa- | npaxmu- Amenvnas
JleKyuu | mopmuwle yeckue paboma
pabomel | 3amamus obyuatouuxca
1 2 3 4 5 6 7
1 dDusnyecKue BeJTUIHHBDI, MeTojbI 138 28 i i 11
U CPeAICTBA UX U3MepeHMil
11 (Dmnqecxfle BEJIMYWHBI U IITKAJIBI 3.45 0.7 i i 275
WU3MEPCHHIH
12, g/{emayHapoaHaa CHUCTEMA €AUHULL 3,45 0,7 ) ) 2.75
1.3. Bunbl u MeTo 161 M3MEpeHnH 3,45 0,7 - - 2,75
14 OO6mmue CBEJICHIS O CPEJICTBAX 3,45 0.7 i i 2.75
n3mepennii (CH)
IorpemHocTu u3MepeHmni,
2. 00padoTKa pe3yJabTaTOB, BHIOOP 52,8 2,8 39 - 11
CPeACTB M3MEPEHUH
21 ITorpemnocTy U3MEPEHU, UX 13,2 0,7 9,75 ) 2.75
KITACCU(UKAITHS
59 O06paboTka Pe3yILTaToB 132 0.7 9,75 i 2.75
OJIHOKPATHBIX U3MEPEHUH
23 O6paboTka pe3ysbTaToB § 13.2 0.7 9,75 i 275
MHOTOKPATHBIX N3MEPEHUI
24 Br100op cpencTB n3MepeHuii mo 13.2 0.7 9,75 i 275
TOYHOCTHU
OcHOBBI 00ecnieYeHusi eAUHCTBA
3 usMmepenuii (OEN) 138 2.8 1
3.1. Opraunm3arnuonasie ocHOBEI OEN 3,45 0,7 - - 2,75
390 HayuHo-MeToquuecKkye u npaBoBbie 3,45 0.7 i i 2.75
ocHoBsl OEN
3.3. Texumyeckne ocHoBel OEN 3,45 0,7 - - 2,75
34 FOC}’ILilpCTBCHHLII/I METPOJIOTH- 3.45 0.7 i i 275
YECKUH KOHTPOJIb M HAI30D
4, CranaapTu3anus 13,8 2,8 - - 11
41 Crannaptuzauus B Poccuiickoit 3,45 0,7 ) ) 2.75
Denepannu
OCHOBHBIC PUHIIMIIBI U
4.2, TeopeTHIecKas Oasza 3,45 0,7 - - 2,75
CTaHIapTH3AIHH
4.3. MeTomp! CTaHAAPTUAINH 3,45 0,7 - - 2,75
44 MexayHapoaHast U MEXIoCy- 3.45 0.7 ) ) 2.75
JTAPCTBEHHAs CTaHAapTU3AIHS
5. CepTudukanus 13,8 2,8 - - 11
5.1. [IpaBOBBIE OCHOBBI CEPTHPUKAIIH 3,45 0,7 - - 2,75
5.2. CucTeMbl U CXeMBI CepTH(GHUKAITIN 3,45 0,7 - - 2,75
5.3. Orarisl cepTUdUKALNIN 3,45 0,7 - - 2,75
54 Opransl 110 cepTU(UKANNUN U UX 3.45 0.7 i i 275

AKKpeaAuTanusd




1 2 3 4 5 6 7
6. B3anMo3ameHsieMoCTh 45 3 12 17 13
Enunast cucreMa  JIOMYyCKOB |
6.1. nocazok (ECJIIT) 7,4 0,5 2 2,8 2,1
6.2 Jonycku (bOE)MI:I M PacIOIOKEHHUS 7.4 05 2 2.8 21
MTOBEPXHOCTEH
6.3. I[lepoxoBaTOCTh MOBEPXHOCTEH 7,4 0,5 2 2,8 2,1
6.4. ITocagxu B THIOBBIX COCIUHEHUAX 7,4 0,5 2 2,8 2,1
Beibop  MeTomoB M CpencTB
6.5. HU3MEPCHHMIA IS KOHTPOJIS 7,4 0,5 2 2,8 2,1
napamMeTpoB JICTalCH MallluH
6.6. Hunuaapuueckue 3yOuaThie 8 05 2 3 25
nepenaydn ' '
HUTOIro 153 17 51 17 68

4.2. Couepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 pa3jiejiaM U TEMaM

Paznen 1. duznyeckue BeTUYNHBI, METOABI M CPEICTBA UX U3MepPeHH i
Tema 1.1. ®u3uyecKue BeJUYUHBI U MKAJIbI u13MepeHuii (Jlekuus-nuckyccus — 0,6 yac.)

QDusuueckue c60iicmea u eTUYUHDL

C 1 smBapst 2001 r. ua Teppuropun Poccuu u crpan CHI' Bzamen I'OCT 16263-70 BBomstcst pexomenmaunu PMIT 29-99, conepxaiie
OCHOBHBIE TEPMUHBI M ONpEJENCHUS B O0JIACTH METPOJIOTUH, COITIACOBAHHBIE C MeXJIyHapoaHbiMu ctanzapramu MCO31(0-13) u MCO1000,
PErIaMeHTHPYIOIINMH UCTIONB30BaHUE JOJIBHBIX, KPATHBIX M IPYTUX €XMHUIL IIPU U3MEPCHUSX.

B cooTBercTBUM ¢ 3TUMM JIOKyMEHTaMu Memponozus — smo Hayka o0 usmeperusx qusuueckux eemuyur (PB), memodax u cpeocmeax
obecneueHus ux eOUHCMBa U Cnocobax OOCMUMNCeHUs. mpedyemMol MmoYHOCMU.

OCHOGHBIMU 3A0A4aAMU MEMPONIOUU AGTIAIOMCAS

1) ycraHOBneHHE eAMHUL (PU3UUECKUX BEJIMYUH, TOCYIapPCTBEHHBIX 3TaJIOHOB U 00pa3LoBhIX cpeacTB usmepenus (CH);

2) pa3paboTKa TEOpPUH, METOIOB U CPEACTB U3MEPEHHH U KOHTPOJIS;

3) obecrieueHe eANHCTBA U3MEPEHUH U eANHOOOPa3HBIX CPEACTB H3MEPEHUIT;

4) pa3paboTka METOJIOB OLICHKH IOTPELIHOCTEH, COCTOSHUS CPEACTB U3MEPEHHSI U KOHTPOJLS;

5) pa3paboTKa METO/IOB IEpEIauu Pa3MEPOB EIMHUIL OT STaJOHOB MM 00Pa3LOBBIX CPEACTB U3MepeHuid pabounm CH.

B 3aBHCHMOCTH OT LIeJIH pa3IM4aloT TPU paszielia MeTPOJIOTUH: TeOPETHIESCKH; 3aKOHOJATeIbHBIH 1 IIPUKJIaTHON.

B meopemuueckoii memponozuu pa3pabaTbiBaloTCs e (pyHIaMEHTaIbHbIC OCHOBBL.

IIpeomemom 3axonodamensnoii mMemponouu SBISICTCS YCTAHOBICHHE O0OS3aTEIbHBIX TEXHHYECKMX U IOPUAMYECKHX TPeOOBaHHIA
10 IPUMEHEHUIO eUHHI] (HU3NYECKUX BEIWYUH, OTaJOHOB, METOJNOB U CPEICTB H3MEpEHHIl, HANpaBICHHBIX Ha OOecleYeHHWe eIUHCTBA
U HEOOXOAMMOI TOYHOCTH U3MEPEHHUI.

Ipuxnaonas memponozus OCBEIIACT BOIPOCHI IPAKTHYECKOTO MPUMEHEHHS IBYX MEPBBIX PA3/eIOB STOH HAYKH.

Bce 00BEKTEI OKPYXKAFOIIET0 MUPA XapaKTepU3YIOTCSl CBOMMH ceoticmeamu. CBOHCTBO — 3To (riocockasi KaTeropHsi, BEIPAKAOIIas TaKyo
CTOPOHY 00BEKTa (SIBJICHUS MJIM MPOLECCa), KOTOpask 00yCIaBIMBAET €ro pa3IMuue Wi OOLUIHOCTb C APYTUMU OOBEKTaMU (SBJICHUSIMH, TIPOIIECCaMU)
1 OOHApPY)KMBAETCSI B €T0 OTHOILICHUSX K HUM.

CBolicTBO — KaTeropusi kauecTBeHHas1. {711 KONMMYECTBEHHOTO OIMCAHMS PA3INYHBIX CBOMCTB (PU3MYECKHX OOBEKTOB U MPOLECCOB BBOIUTCS
HOHSTHE BEJIMYUHbBL. BemunHa — 3T0 CBOHCTBO 4ero-Jinbo, YTO MOXKET OBITh BBIICICHO CPEIN APYTHX CBOICTB M OLIEHEHO TEM MM MHBIM CIIOCOO0M,
B TOM YHCJIE U KOJIUYECTBEHHO.

Knaccugpuxayus éenuyun o 18yM BUaM — peaibHbIe U HcalIbHbIC — IpuBeaeHa Ha puc.1.1.

BEJIMYUHbI

v v

| PeanbHbIe | | WneansHbie |

®duznyeckue Hedwusuueckue | MaremaTtuueckue |

\ v

H3mepsiemblie OrnieHnBaeMble

Puc. 1.1. Knaccugpurayus genuuun

Hoeanvhble eenuuunpl, TIABHBIM 00pa30M, OTHOCSTCS K MAaTEMAaTUKE U SBISIIOTCS 00001IeHHEM (MOJENBIO) PeaIbHbIX MOHATHH (SBICHUN MM
TIPOLIECCOB).

Peanvnee genuuunsl nensrcs, B CBOI 04ePe/ib, Ha (usuyeckue u HeusuyecKue.

Ousnyeckas BenunynHa (DPB) MoxeT ObITH OnpeseNieHa Kak BEeJIMYHMHA, CBOWCTBEHHAS MaTepHaIbHBIM O0BEKTaM (TIPOIECCaM U SIBICHUSIM),
M3yYaeMbIM B €CTECTBEHHBIX ((pU3HKa, XUMUS) U TEXHUYECKHX HayKax.

K Heu3nuecKuM ciiefyeT OTHECTH BEIIMIMHbI, OTHOCSIIHECS K OOIECTBEHHBIM HayKaM — (HI0cO(HHU, COLMOIOTHH, SKOHOMHKE U T.JI.

Takum 06pa3oM, pHU3HIECcKHe BETHYUHBI — 9TO N3MEPEHHbIE CBOICTBA (DH3HYECKNX 0OBEKTOB U MPOLECCOB, C MOMOIIBI0 KOTOPHIX OHH MOTYT
OBITh N3YYCHBI.

dusnueckre BEIMYHMHBI IIENEcO00pasHO pa3jeNuTh Ha H3MepsieMble U OlcHuBacMble. M3mepaemvie @B MoryT OBITH BBIPAKCHBI
KOJIMYECTBEHHO B BHIE ONPEIEICHHOIO YHCIIA YCTAHOBICHHBIX SAUHHUI n3MepeHus. OeHrBaeMbIMH HAa3bIBAIOT (PHM3HUECKHE SAUHULBL, JUISI KOTOPBIX
0 TEM HJIM MHBIM IPUYMHAM HE MOXET ObITh BBEJICHA eMHMIA U3Mepenns. Heusnueckue BeIMUMHBL, 1UI1 KOTOPBIX €IMHHIIA H3MEPEHUS HE MOXKET
OBITH BBEJICHA B IIPHHIUIIE, MOTYT OBITh TOJIBKO OLICHEHBI, HO 3TO HE BXOJUT B 3aJja4l TEOPETUUCCKOH METPOJIOTHH.




Hsmepaemvie eenuuunsi

W3mepenus s6ai0mes uHCMpymMeHmom NO3HAHUA 00bEKMOS U AGIEeHULl OKPYIUCAIOuje2o Mupd, nodmomy, MeTPOJOTHsl OMHOCUMCA K HaYKe,
3anuMarowerics meopuetl NO3HAKUs — THOCCHOJIOTHU.

Oobvexkmamu uzmepenuil A6110mcs Guuieckue u Hegpusuueckue (B SIKOHOMHKE, MEAULUHE, HHPOPMATHUKE, U T.I1.) GEAUUUHbL.

Bcst coBpemenHas (u3Hka IOCTpOEHA HA CEMU OCHOBHBIX BEIHYHHAX, KOTOPBIC XapaKTepU3yloT (yHIaMEHTaIbHbIC CBOMCTBA MaTEPHAIBLHOIO
mupa. K HuM oTHOCSTCA: JUIMHA, Macca, BpeMsl, CHJIa 3JICKTPUYECKOr0 TOKa, TEPMOJANHAMUYECKast TEMIIEpaTypa, KOJINYECTBO BEIIECTBA U CHJIA CBETA.
C NOMOIIBIO 3TUX U ABYX JONOJHHUTEIBHBIX BEIMYUH — ILUIOCKOIO U TEJIECHOro (0OBEMHOI0) YIJIOB, BBEJIEHHBIX MCKIIOUHTENBHOIO VIS YI00CTBa,
o0pa3syeTcsl Bce MHOrooOpasne IpOu3BOIHBIX (PU3HIECKHX BEIHUHH U 00eCIIeUNBASTCSI OIMCAHNE TIOOBIX CBOMCTB (PH3MIECKUX 00BEKTOB U SIBICHHUIL.

W3mepenns GU3MUECKHX BEINYHH HOAPA3EIAIOTCS HA CleAyole 00nacTu U BUAbl. HeKoTophble N3 HUX MOKa3aHbI HUXE.

1. VI3mepeHus: reOMETPHIECKHUX BENUYHH: [UIMH; YIJIOB; OTKJIOHEHHUH ()OPMBI TOBEPXHOCTEH; HAPAMETPOB CIIOXKHBIX TIOBEPXHOCTEH.

2. V3amepeHnst MEXaHHUECKUX BETHUINH: MACCHI; CHIIBL; KPYTSIIIX MOMEHTOB; HANPSDKEHHUH 1 JeopMaltii; TapaMeTpoB ABIDKEHHUS; TBEPIOCTH.

3. 3MepeHue naBieHus, BAKYYMHbIE H3MEPEHUSL.

4. OU3NKO-XMMUUYECKHE U3MEPEHUS: BSI3KOCTH; INIOTHOCTH; COZEPXKaHUs (KOHLICHTPALlMN) KOMIIOHEHTOB B TBEP/bIX, XKHAKUX M ra3000pa3HbIX
BEII[ECTBAX; IIEKTPOXUMUUECKHE H3MEPECHUS.

5. TemmepatypHble U TEIIO)U3UIECKUE H3MEPEHHSI.

6. M3MepeHust BpEMEHH M 4acTOTBI: METOJbI M CPEACTBA BOCIIPOU3BEJCHUS M XPAHEHHs CIMHUIl U LIKAJI BPEMEHH M 4acTOThI, M3MEpEHUs
HHTEPBAJIOB BPEMEHH; H3MEPEHHUS YaCTOTHI IEPHOJHIECKHX IIPOLECCOB; METOBI U CPECTBA Iepejadl Pa3MepOB SMHHI] BpeMEHH U YaCTOTHL.

7. VI3MepeHHs SNEKTPUYECKMX M MAarHUTHBIX BEJIMYHH HAa IOCTOSHHOM M IIEPEMEHHOM TOKE: CHJbl TOKA, KOJIMYECTBA JIICKTPUYCCTBA,
SJIEKTPOABIDKYILECH CHIIbI, HANpPSDKEHUS, MOIIHOCTH U SHEPTHHM; 3JIEKTPUUECKOTO COINPOTHBIICHMS, HMPOBOJAUMOCTH, €MKOCTH, HHIYKTHBHOCTH;
IIapaMeTpPOB MarHUTHEIX II0JIei; MATHUTHBIX XapaKTEPUCTHK MaTepUAIOB.

8. Pajno31eKTpOHHbIE U3MEPEHUSI.

9. M3mMepeHust aKyCTUUECKUX BEJIMYMH.

10. OnTudeckue U ONTHKO-(QU3UIECKUE H3MEPEHHUS.

11. Apyrue uzmepeHus.

Pazmepnocmu usmepaemvix eenuuun

Ilo nanuyuio pasmepHocmu husuyeckue enuduHbl 0eIAmcs Ha pasmepHble (UMeloujue pasmMepHOCy) u bespasmepHbie.

Pa3MepHOCTh M3MepsIeMO#l BEJNYKHBI SABJISETCS €€ KaYeCTBEHHONW XapaKTepUCTUKON 1 0603HadaeTcst cuMBOJIOM diM (IIPOMCXO/SIIMM OT CIIOBa
dimension). PasMepHOCTb OCHOBHBIX (PU3UUECKHX BEIMYMH 0003HAYAETCS COOTBETCTBYIOIIMMH 3ariiaBHbIMK OykBamMu. Hanpumep, [Uist JUTHHBI, Macchl
u Bpemenn dim I =L, dimm =M, dimt=T.

IIpu onpeneneHuy pa3MEpHOCTH MPOU3BOJHBIX BEIMINH HEOOXOIMMO BBIIOIHATE CIEMYIOIIHE IPaBHIIA.

1. Pasmeprocmu nesoii u npaeoii yacmeti ypagHeHutl O0IXHCHbL CO8NA0AmMyb, TaK KaK CPAaBHUBATHCS MEXIY COOOH MOTYT TOJIBKO OJMHAKOBBIE
cBoiicTBa. OOBeMHSAS JIeBbIe U [IPaBble YaCTH ypaBHEHMH, MOXHO IPHUITH K BEIBOJY, YTO alreOpandeckid MOTyT CyMMUPOBATHCS TOJIBKO BEIUYHHB,
UMEIOIINE OANHAKOBBIE Pa3MEPHOCTH.

2. Aneebpa pazmeprocmeii cocmoum u3 00H020 eOUHCMBEHHO20 OCUCMBUsL — YMHONCeHUsL (T.€. MyJIbTHIUTMKATHBHA).

2.1. Pa3MepHOCTb NPOW3BEINEHMSI HECKOJBKHX BEIMYMH PaBHA INPOU3BEACHUIO MX pa3MepHocTeld. Hampumep, ecim 3aBHCHMOCTb MEXIY

sHaueHusamMu Bemund Q, A, B, C umeer Bug Q = 4 XpgX C,todimQ=dim4 X dim BX dim C.

2.2. Pa3MepHOCTb 4acTHOIO NPH JEJIEHUH OHOM BEIMYMHBI HA APYryI0 PaBHa OTHOIIEHHIO MX pasMepHocTeld, T.e. eciu Q = 4/B, to dim Q =
dim 4/dim B.

2.3. Pa3MepHOCTS JIH000I BEJIMUMHBI, BO3BECHHOI B CTENEHb, PaBHA €€ Pa3MEPHOCTH B TOM e crenenu. Tak, ecimu Q = 4", To

n
dimQ = Il dim 4 = dim" 4.
1

Hanpumep: 1) ecnu ckopocts onpenensres o popmyine V = I/t, To pasmeprocts ckopoctu V paBHa

dimV=dimldimt=L/T=L-T%

2) ecim cuia o BTOPOMY 3aKOHY Hsrorona paBHa F=m-a,
rae a = V/t — yckopeHue Tena, To pasMepHOCTh Cullbl F paBHa

dimF=dimm-dima=M LT’ =M-L-T%

3) ecim SHEPTHS onpeneNnseTcs o YpaBHEHHIO E=m-c,

rje M — Macca; ¢ — CKOPOCTb CBETa, TO Pa3MEPHOCTh SHepruu £ paBHa

dimE=dimm-dimec=M-LYT°=M-L*- T2

Takum oOpa3oM, pa3MEpHOCTH MPOU3BOJHON (DH3WUECKON BEIMYMHBEI BCETJ]da MOXKHO BBIPa3HTh Yepe3 Pa3MEPHOCTH OCHOBHBIX (DH3HUECKUX
BEJINYHH C TIOMOIIBIO CTCIIEHHON 3aBUCUMOCTH:

dmQ=Lo -MB Ty ..,
rnel, M, T ... - Pa3MEpHOCTU COOTBETCTBYIOIIMX OCHOBHBIX qmmqecmlx BenmmuuH; O, B , ’y — IOKa3aTeJId pa3MEPHOCTH.

Kaxxnplit 3 nokasateneil pa3MepHOCTH MOXKET OBITh MOJIOKUTEIBHBIM MM OTPHIATEIbHBIM, LIEIbIM UIH JPOOHBIM YHCIOM, UiU HyleM. Eciu
BCE TOKA3aTeNN Pa3MEPHOCTH PaBHEI HYJIIO, TO TaKas BEIMYWHA HasbBacTCs Oe3pazmepHOil. OHa MOXET OBITh OTHOCHTENBEHOM, ONpesensieMoi KaK
OTHOLICHHE OJHOMMEHHBIX BeianuuH (Hampumep, KIIJ] aBTOMOGHIBHOTO ABHraTesns), W JIOTapUPMHYECKOH, OMpENensieMoil Kak Jorapupm
OTHOCHUTEIBHOH BEIMYUHBI (HAIpHMEp, JTIoTapr(M OTHOIICHUS] MOITHOCTEH MIIN HAPSDKCHHI).

B rymaHWTapHEIX HayKaX, HCKYCCTBE, CHOpTE, KBAJMMETPHH, T/ HOMEHKJIATypa OCHOBHBIX BEJIMYMH IIOKa HE OMNpE/ENeHa, TEOPHUs
pa3MepHOCTel He HaXOAUT 3(PEKTUBHOTO IPUMEHEHHSI.

B xBamuMerpum (pasjene METPONOTHH, INpPEJHA3HAYeHHOM JUIi H3MEpPEeHHs KauecTBa) HE MPHHATO JEIeHHE IoKa3aTeleidl KadecTBa
Ha OCHOBHBIE 1 IIPOU3BOJIHBIE. 37IECh BBIIEIAIOTCS €IMHIYHbIE M KOMIUIEKCHBIE ITOKa3aTen KauecTsa. [Ipy 3TOM eIMHUYHBIE OTHOCSTCS K OJJHOMY M3
CBOICTB MPOIYKIUH, 2 KOMILUIEKCHbIE XapaKTEePH3YyIOT Cpa3y HECKOIBKO CBOHCTB.

Tunvr wikan usmepenuit

Pasmep wn3MepseMOi BENMYMHBI SBIAETCS €€ KOJIMYECTBEHHOH XapaKTEPUCTHKOH, a pa3MEpPHOCTh — KadeCTBEHHON XapaKTEepPHCTHKOM.
Tlonyuenne nHpopmanuu o pazmepe GU3NIECKON WK HEPU3MIECKON BEITUUNHBI SIBISETCS COEPKaHUEM JTF000TO U3MEPEHHS.

Illkana ¢u3M4ecKoil BETMYMHBI — 3TO YIOPSAJOYECHHAs MOCIIEIOBATENbHOCT 3HaueHuit OB, mpuHsTas MO COrNANICHWIO HAa OCHOBAaHUH
pe3yIbTaTOB TOYHBIX M3MepeHni. TepMUHBI U Oonpe/ieeHns] TEOPUH HIKAJl U3JI0KEHBI B TokyMeHTe MU 2365-96. B Teopun nsmepenuii paznuyaioT
ST OCHOBHBIX THIIOB IIKAJI U3MEPEHUH — HANMEHOBAHHI, TIOPSIKA, HHTEPBAJIOB, OTHOIICHUH H a0COMIOTHBIE.

1. Hikanet naumenosanuit (MKajdbl KnacCU(BHUKALMK) MCHONB3YIOTCS JUIA KJIACCU(HKAIMU SMIUPHYECKUX OOBEKTOB, CBOMCTBA KOTOPBIX
HEJB3s CYMTATh (PU3MUYECKUMHU BEJIMYMHAMH. B IIKamax Takoro BHIa OTCYTCTBYIOT HOHSTHS: HyJb; OOJbIIE MM MEHBIIE M eIUHHULA M3MEPEHUs,
HO3TOMY, 9TH LIKaJIbl He IpeJHA3HAueHBI U1 u3Mepenus OB.

IMpuMepoM mIKad HAUMEHOBAaHUH SBIAIOTCS MIMPOKO PACIHPOCTPAHEHHBIE aTIachl L[BETOB, KOTOpble BKIIOYaloT m0 1000 HamMeHOBaHHIA
W NpeJHA3HAYCHBI JUIS HICHTU(QUKALNN [(BETA.

2. Illkanwl nopsaoka (LIKabl PaHTOB) MPEJHA3HAYCHBI JUIS PACCTAHOBKH (PAaH)XUPOBAHMS) pa3MepoB (M3NYECKOIl BETHMYMHBI B MOPSIKE MX
BO3pACTaHUs HIH yOBIBAaHMS [JIS TOTO, YTOOBI YCTAHOBHTH OTHOIICHUE OONbIIEe/MEHBIIE MEX/IY STUMHI Pa3MepaMu.

B mikanax mopszika CyLIECTBYET MM OTCYTCTBYET HyJb, HO INPHMHLHUIIMAILHO HENb3s BBECTH €IUHHIBI M3MepeHus. Iloatomy, onpenenenue
3naueHus OB npy MOMOIIY TaKUX MIKaJl HEIb3sl CIUTATh H3MEPEHUEM, a YCIOBHO CIEAyeT CUNTATh OLCHHBAHUEM.

IlTkamy mopsifka Ha3bIBAIOT TAK)KE YCIOBHOM MIKaNOH (U3MIECKUX BEIUYUH, HCXOIHbIEC 3HAUCHHUSI KOTOPOH BEIPKEHBI B YCIOBHBIX CIMHHIAX.
Hanpuwmep: 1) oneHka 3HaHHS CTYICHTOB N0 6asuiam; 2) H3MepeHue Cuilbl 3emieTpsicenus no 10-6anpHoil mkane Puxrepa; 3) n3amMepeHue Cuiisl BeTpa
no 12-6ansHol mkane bodopra u 1.1

8



3. Ilxanvt unmepeanoe (LIKaibl pa3HOCTEH) SBISIOTCS JaIbHEHIINM pa3BUTHEM IIKal nopszaka. llIkana HHTEpBaNOB COCTOMT U3 OJMHAKOBBIX
HHTEPBAJIOB, UMEET eIHHHUILy H3MEPEHNUS U IPOH3BOILHO BEIOPAHHOE HAYANIO — HYJIEBYIO TOUKY.

K TakuM IIKanaM OTHOCHTCS JICTOCYHCJICHHE IO PA3IMYHBIM KaJCHAapsM, B KOTOPBIX 33 Ha4yaJlo OTCYETa MPHHATO JUOO COTBOPEHHE MHpA,
6o PoxnectBo XpucroBo u T.1. Pe3ynbraThl H3MEpeHHi 110 IIKaJle HHTEPBAJIOB, B OTIIMYUE OT IIKaJ HOPSAKA, MOXKHO CKJIAZBIBATh APYT C APYTOM
U BBIUTATh JPYT U3 APYra, T.e. OIPEIeNITh Ha CKOIbKO OJHO 3HadeHHe (GH3UICCKO BEMHINHEI OOMbIIe MK MeHbIIe Apyroro. Hanpumep, mo mxane
BPEMEHH HMHTEPBAJIbl MOXKHO CYMMHPOBATh HJIM BBIYMTAaTh M CPaBHHBATh, BO CKOJIBKO Pa3 OJMH MHTEpBa] OObIIE APYroro, HO CKJIAZbIBATS,
HampuMep, AaTbl Kakux-TuOo coObiTHil OeccmbiciaeHHO. [IpuMepamy IIKan HMHTEpPBANOB SBISIOTCS Taloke IIKanbl Temmeparyp Llenbcus u
®dapenreiira.

Ha TemneparypHoit mkane Llenbcus 3a Hayano orcuera pasHOCTH TEMIIEpaTyp NPHUHATA TeMIlepaTypa TasHus Jbjaa. C Hell cpaBHMBAIOTCS BCE
Ipyrue Temnepartypsl. s yno0cTBa 1ojab30BaHus IIKAJIONH HHTEPBAI MEXIY TEMIIEPaTypOol TassHU JbJja U TEMIIEPATYPOil KUIIEHUs BOJIbI Pa3/ieieH
Ha 100 paBHBIX HHTepBanoB — Tpaxycos. lllkama ILlenscust pacmpocTpaHseTcs Kak B CTOPOHY HMOJIOKUTENBHBIX, TAK M OTPHIATEILHBIX HHTEPBAJIOB
(remniepatyp). Koraa rosopsr, uro temreparypa Bo3ayxa paBHa +25 °C, 3T0 03HayaeT, 4To OHa Ha 25 TpajycoB BbIIIE TEMIIEPATYPhl, IPUHATON 3a
HYJIEBYIO OTMETKY LIKaJIbI (BBIILE HYJIA).

Ha temnepartypHoii mkane dapeHreiiTa Hagaio OTCYETOB CABHHYTO Ha 32 rpajyca B CTOPOHY HH3KUX T€MIEpaTyp, a TOT XKe HHTepBall pa3ouT
Ha 180 rpanycos. CieroBaTensHo, rpajxyc @apenreiita no pasmepy MeHblie, yeM rpaayc Lienscust.

4. llIxana omnowenuii, ¢ HGOpMaNIbHON TOYKH 3PEHUS, IPEACTABISIET COOOM LIKATy HHTEPBAJIOB C €CTECTBEHHBIM HAYaJIoOM OTCYeTa (HYJICBBIM
3HAUCHHEM) U eMHUIeH m3MepeHnil. OHa OXBaTHIBAET HHTEPBAJ 3HAYEeHMI HU3UUecKUX BeMMIrH N oT 0 10 OO H, B OTIMYHUE OT IIKAJIbl HHTEPBAJIOB,
HE COJCPKUT OTPULATEIbHBIX 3HaueHHi. C pe3ynbTaTaMu H3MEPEHHid, HOIyYEHHBIMM O 3TOW ILKAaJe, MOXHO BBINOJHATH BCE apU(METHUCCKHE
JIeHCTBHS — CIIOKCHHE, BEMUTAHUE, yMHOXKEHHE WIIH JIeJICHHE, YTO UMEeeT BaKHOE 3HAUCHHE IIPU U3MEPCHUHN (PU3HIECKUX BEIHIHH.

Ecnu, HanmpuMep, 3a HAYaNI0 TEMIEPATYPHOU TEpPMOJMHAMHYECKOH IKaibl KenbBuHA MPUHATH aOCOMIOTHBIN Hynb, paBHblit —273 °C, (Gonee
HU3KOH TeMIIEpaTyphl B IPUPOJIE ObITh HE MOXKET), TO MO TAKOH ILKAJIE MOXKHO OTCUUTHIBATh aOCOJIIOTHOE 3HAUEHUE TEMIIEPATyphl U ONPEENATh HE
TOJIBKO, Ha CKOJIBKO TeMmIeparypa 71 OZHOTO Tela OOJbIIe WIM MEHBIIE TeMIepaTyphl /> APyroro, HO U BO CKOJIBKO pa3 OoJbIe MM MEHBIIE 10
npaswty: Ti/T, = n.

IIkasbl OTHOLICHHIT SBIISIOTCS CAMBIMH COBEpILCHHBIME U Hanbosee nHpopMaTuBHbIMEA. OHU OnHChIBaoTCst ypaBHerueM Q = (- [Q], rme Q —
(u3mdeckas BeMMYMHA, UL KOTOPOii cTpoutcest mKkana; [Q] — ee exuHuIa H3MEpeHHs; (| — YUCIIOBOE 3HAYCHHE (U3NYECKOH BeanuuHbL. [lepexox oT
OJIHOM LIKAJIbI OTHOLICHHUH K JPYrof MPOMCXOAHUT B COOTBETCTBUH ¢ ypaBHeHueM p = 41 [Q1]/ [Q2].

JIto6oe u3MepeHHe 1O LIKaIe OTHOILICHHH 3aKII0YaeTcs B CPAaBHCHMH HEHM3BECTHOTO pa3Mepa C M3BECTHBIM M BBIPAKEHHH HEPBOTO 4epes
BTOPOI B KPATHOM WJIH JOJIEHOM OTHOIIECHHU.

5. Abconromnsie wikanbl 0611aTAIOT BCEMU PU3HAKAMH IIKaJl OTHOIIEHMH, HO B HUX JOIOJHUTENBHO CYIIECTBYET €CTECTBEHHOE OJJHO3HAYHOE
OIpe/eICHUE SUHULIBI U3MEPEHHs], HE 3aBUCSILEE OT NPUHATHIX eAHHUL n3MepeHnit ®B. DTH mKaibl COOTBETCTBYIOT OTHOCHTEIBHBIM BEIHYUHAM
(OTHOIIEHWST OJHOMMEHHBIX (DM3MYECKUX BEJNUYHMH, OINKCHIBAEMBIX IIKaJaMH OTHOLICHHWIT). TakuMU BeNMYMHAMH SBILIOTCS KOI(G(PUIUEHTHI

ycusnenus, ocnabnenus u T.0. Ilpumepamu Takux BenuuuH sisiorcs: 1) T — koodduuuent mnonesHoro neiicTeus Mmexanusma; 2) O —

K0d(QQUIMEHT TEXHUYECKOH TOTOBHOCTU MOJBIKHOTO cocTasa; 3) Ol — kodduimenT Bbilycka aBTOMOOWIEH HA JMHUIO U T.1. 3HA4YEHHs STUX

LIKaJ MOTYT HaXOJUThCs B mpezenax ot 0 no 1.

Tema 1.2. Me:xxaynapoanas cucrema equHun ¢puzmdeckux Beandun Sl (JIeknus-guckyceus — 0,6 gac.)

Kocepenmnas (nmu cornacoBanHas) MexayHapogHas CHCTEMa eMHUI GU3MIECKUX BEMYHH (MEKIYyHApOIHOE COKpAIIEHHOE HANMEHOBAHNE
— Sl, B pycckoit tpanckpunuuu — CHU) npunsta B 1960 r. X I'enepansioii koH(epeHIMend o MepaM U BecaM; Halla CTpaHa mepenuia Ha He€ B
1980 .

Cucremoil enuHMI] (PU3MUECKHX BEIUYMH HA3bIBAaeTCS COBOKYITHOCTh OCHOBHBIX M Npom3BOAHBIX @B, o0pa3oBaHHas B COOTBETCTBHU
C MPUHATBIMU NpuHIMOaMH. [Ipu 3ToM 000CHOBaHHO, HO HMPOU3BOIBLHBIM 00Pa30M BBIOHPAIOTCS HECKOIBKO (DM3UUECKHX BEIMYUH, HAa3bIBAEMBIX
OCHOBHBIMH. OcCTaJIbHBIC BETMYNHBI, Ha3bIBAETCS NPOU3BOAHBIMU U BBIPAXKAIOTCS Y€pe3 OCHOBHBIE HA OCHOBE M3BECTHBIX YPABHEHHI CBSI3H MEXTY
HUMHL.

B oroii cucteme npeaycMoTrpeno 7 ocHOBHBIX equHul OB:

1) MeTp — (1t M3MepeHust JUIHBI) — M (M) — L;

2) kustorpamm — (Jutst u3Meperus Macesl) — Kg (kr) — M,

3) cekyHaa — (U1 u3mepenust Bpemenu) — S (¢) — 7

4) amrrep — (UIs1 U3MEPEHHS CHIIBI DJIEKTPHIECKOro Toka) — A (A) — I;

5) KeNbBHH — (11 M3MEpeHus TepMoanHamMudeckoii Temreparypsl) — K (K) — Q;

6) Mok — (1711 U3MepeHust KormuecTBa Bemectsa) — mol (mons) — N;

7) xaunena — (Uit u3MepeHus crtsl ceeta) — cd (k) — J.

U nBe NOMOMHUTENIBHBIC SIHHHIIBI:

1) paguan — (17151 M3Mepenus miockoro yria) — rad (pax) —— ;

2) crepaguaH — (U K3MEPEHHs VIS TeJiecHOro (00BeMHOr0) yrima — Sr (cp) —— .

OCHOBHBIE U JIOTIOJHHUTENIbHBIE €AMHHIIBI MEXTyHApOIHOH cucTeMsl ¢pu3mdecknx BemmunH Sl npusenenst B 'OCT 8.417-81 [3] u Tabm. 1.1.

Tabnuya 1.1
Ocrosnvle u donoanumensvuvie eounuywvl cucmemvt S|
Bennunna Enununa
O60o3HaveHne
HaunmeHnoBanue PaszmepHocTh HaumenoBanne
MEXIYHapOaHOe I pycckoe
OCHOBHBIE
JlmiHa L METp m M
Macca M KIJIOTpaMM kg KT
Bpewmst T CeKyHJa S c
Cuita 37€KTpHYECKOTo TOKa | amrep A
Tepmoaunamuueckas Q S K K
TeMIepaTypa
KonmuectBo Benectra N MOJTb mol MOJTb
Cuna cBera J KaHzaena cd KII
JlonoHUTETHEHBIC
[ockuit yroa - pamnan rad pan
TenecHslif yrou - crepajral sr cp

B kauecTBe dTallOHA €IMHUIIE! ATUHEI YTBEPKACH Memp, KOTOPHI paBeH IIKHE IyTH IPOXOAUMOTO CBETOM B BakyyMe 3a 1/299.792.458 nomio

CEKYH/BI.

DTAJIOH SMHHULIBI MACChI — KUI0ZPAMM — TIPEIICTABISIET CO00N LMIMHAD U3 ciuiaBa miatudbl (90 %) u upuaus (10 %), y kotoporo quamerp u

BBICOTA PABHBI IPUMEPHO 30 MM.

3a 3TaloH eIUHHIBI BPEMEHH IIPHHATA ceKyHOa, paBHas 9.192.631.770 meprogam HM3ITydeHHS, COOTBETCTBYIOIIETO NEPEXOLY MEKIY ABYMS
CBEPXTOHKMMH YPOBHSIMH OCHOBHOT'O COCTOSIHMS aToMa Ie3us-133.




DTaJIOHOM €IMHHIIBI CHIIBI TOKA CITY)XHT @mMiep — CUIIa HEM3MEHSIOIIErocsi BO BPEMEHH AJICKTPUYCCKOTO TOKA, KOTOPBIH, IPOTEKast B BaKyyMe
0 JIByM IapauIeIbHBIM IPOBOAHUKAM OCCKOHEYHOMN UIMHBI M HUYTOXKHO MaJIOi IUIONaAN KPYIJIOro HOMEPEYHOr0 CEUCHHsI, PACHIOI0KEHHBIM OJUH
OT JIPYroro Ha paccTOsHUM | M, CO3/IACT Ha KaKIOM Y4acTKe MPOBOIHUKA JUIMHOM 1 M cuny B3anmoneiictaus 2 107N,

OTalOHOM eOUHHLBI TEPMOAWHAMUYECKON TEMIIEpaTyphl SIBISICTCS KeabGUH, COCTaBILsOIMiA 1/273,16 4YacTh TepMOAMHAMUYECKOM
TEMIIepPaTypbl TPOIHOM TOUKH BOIBL.

3a 3TaJIOH KOJIMYECTBA BEILIECTBA NPUHST MO/Ib, PABHBIH KOIMYECTBY BEIIECTBA CHCTEMBI, COAEPIKAILEH CTOIBKO K€ CTPYKTYPHBIX 3JIEMEHTOB
YaCTHII, CKOJIBKO COZIEPIKUTCS aTOMOB B yriepoje-12 maccoii 0,012 kg.

OTanoH eQWHMIBI CBeTa — KaHOena — TPEACTaBIsieT co0OH CHly cBeTa B 33JaHHOM HAIpaBIEHWH HCTOYHHKA, HCITYCKAIONIEro
MOHOXPOMATHYECKOE H3/TyueHHe 4acToToit 540-10'2Hz, sHepreTiueckas CHIa CBeTa KOTOPOrO B 5TOM HATPABJIECHHH cocTaBisieT 1/683 WIS,

Paouan paBeH yrity Mexy IBYMs paJyCcaMu OKPY)KHOCTH, JUIMHA JyT'H MEX/1y KOTOPBIMH paBHA PaHycCy.

Cmepaduan paBeH TenecHOMY (00BbEMHOMY) YIIIy C BEpIIMHOH B IEHTpe c(epbl, BEIpe3aroneMy Ha IIOBEPXHOCTH cepsl INIOa b, PaBHYIO
IUTOIIAIH KBAJpaTa co CTOPOHOIA, 10 [UTHHE PAaBHOMN paauycy chepbl.

Hekotopbie poM3BOAHBIE SAMHULIB! S|, HANMEHOBAHMS KOTOPBIX 00pa30BaHHbI M3 HANMEHOBAHNH OCHOBHBIX M JOTOJIHUTEIBHBIX €IMHHLI:

1) keadpamuwtii memp — (115 W3MEperus mwomay) — m? (v?) — L

2) Kybuueckuii memp — (115t u3mMeperus oobema) — m® (v°) — L,

3) memp & cexyndy — (11 m3amepenus ckopoctn) — m/s (m/c) — LT

4) paduan ¢ cexyndy — (111 M3MepEHUs YIII0Boii ckopocTn) — rad/s (pan/c) — T

5) memp na cexyndy ¢ keadpame — (JU1s u3MepeHus yckopenus) — m/s? (m/c?) — LT

HexkoTtopsle Ipon3Bo/iHbIC eAMHHIIEI S|, HMeoIHe CrielalbHble HAMMECHOBAHHS:

1) zepy — (15t usmepenus yactorsl) — Hz (M) — 71 =57

2) uvtomon — (s m3amepenus cuibl, Beca) — N (H) — LMT? = = m-kg-s %

3) nackanuo - (st HU3MEpEHHs JIaBJICHUS]) - Pa (ITa) - LIMT? =
=mtkgs?

4) dxcoynb — (JU1S M3MEPEHUS SHEPTHH, PabOTEL, KoMHuecTsa Ternorsl) — J (Jx) — L2MT2 = m*kg-s %

5) eamm — (s mamepenus momuoct) — W (Br) — L2MT 2 = = m?-kg-s.

IMpumep npou3BogHON enyHULEB! S|, HaMEeHOBaHIE KOTOPOH 00pa30BaHHO C MCIIOIb30BaHUEM CIIEIMaIbHBIX HANMEHOBAHHUIL:

1) HBIOTOH-METp — (15 U3MepeHus MoMeHTa crtbl) — N-m (H-m) — L2MT 2 = m?-kg-s 2.

EnuHuns! (u3HYecKUX BENUYMH JCISATCS HA CHUCTEMHble M BHecucTeMHble. CHCTEMHBIC €IMHMIBI BXOASAT B OJHY U3 NPHUHSATHIX CHUCTEM
n3mepenns OB, nanpumep, B SI. Bce ocHOBHBIE, TPON3BOAHEIE, KPATHBIE U TOJIbHbBIE €AUHULEI S| SBIISIOTCS CHCTEMHBIMH.

Pa3nuyaroT Taxke KpaTHbIE M JOJbHBIE SAMHUIBI (GU3NUECKUX BenWuuH. KpaTHas eqUHMIIA B LeNI0e YHCIIO Pa3 MPEBHIIIAeT CUCTEMHYIO MU
BHECUCTEMHYIO euHully OB.

HampyuMep, equHMIa JUIMHBL — KHJIOMETp — paBHa 103 M, T.e. kpaTHa Merpy. [lonbHas eIMHMIA B IIEJIOE YUCIO Pa3 MEHbIIEe CUCTEMHOH MM
BHECHCTEMHOIT eIMHHIIbI (PU3MUECKOH BENMUMHBL EIMHMIA JUTMHBI — MALIIIMETp — paBHa 102 M, T.e. ABNIAETCA TOTBHOI.

JlecaTruHble KpaTHbIE U 10JbHbIE equHulbl OB, a Takke UX HAMMEHOBAaHHUSA U 0003HAYEHHS CIIEYET 0OPAa30BbIBATH C IOMOIIBIO MHOXKUTENEH
U NIPUCTAaBOK, IPUBEICHHEIX B [3], HEKOTOpBIE U3 HUX — B TaOm. 1.2.

BHecucTeMHBIE SUHHIIBI HE BXOISIT HU B OHY U3 IPHHATHIX CUCTEM €AUHUL (PU3MIECKHUX BEIUYHMH M NTOAPA3ACIIOTCS Ha 3 BHIA.

Tabauya 1.2
Hexomopbwie MHOdICUmMENU U NPUCIABKU O 00PA3068aHUs 0eCAMUYHBIX KDATNHBIX U OONbHBIX OUHUY U UX HAUMEHOBAHULL
MHoxuTen IIpu- Obo3HaueHune MHoxuren Ipu- O0bo3HaueHHe
b CTaBKa MPUCTABKH b CTaBKa MPUCTABKU
MEX/Ty- pycckoe MEXIy- pycckoe
HapOHOE HapOJHOE

109 rura G r 10" Keuu d

106 Mera M M 107 CaHTH c c
103 KUJIO k K 1073 MUJLTH m M
102 TEKTO h r 10° MHKPO o MK
101 JieKa da Ia 10° HaHO n H

1. Buecucremusie eaunuisl OB, KoTopbie JOMYCKAOTCs K IPUMEHEHHIO Oe3 OrpaHUYeHHMsI CPOKa HapaBHE ¢ equHunaMu Sl

1) monna — (s n3mepenus maccst) — t (1) = 103 kg;

2) munyma, uac, cymxu — (JU1si ©3MEpEHUsI BDEMEHH) — COOTBETCTBEHHO Min (mur), h (1), d (cyt) = 60 s, 3600 s u 86400 s;

3) 2padyc, munyma, cexynoa — (1151 H3MEPEHUs IUTOCKOTO yIJIA) — COOTBETCTBEHHO ...0 (...0), .../ (.../),...// (...//) = 1,74-1072 rad, =2,90-10*
rad u =4,84-10°° rad;

4) nump — (nns w3Mepenus oovema) — | (1) = 10° m?,

5) zexmap — (nns usmepenns miomamu) — ha (ra) = 104 m?,

2. BHecucTeMHbIe eUHALBI PH3HYECKUX BEITNUYNH, KOTOPhIE BPEMEHHO JIOITYCKAETCsI IIPUMEHSITh HapaBHe ¢ eauHuIamMu Sl:

1) mopckas muns — (71 N3MEPEHUS JUIMHBI B MOPCKOM HaBHranun) — N mile (mus) = 1852 m;

2) kapam — (1715 M3MEPEHHs MACChI IPAroNeHHbIX KaMHeit 1 sxkemuyra) — — (kap) = 2-107* kg;

3) y3en - (s HU3MEpEHUs CKOpOCTH B MOPCKOM HaBHTalL1H) -
kn (y3) = 0,514 m/s;

4) o6opom ¢ cexyndy, o6opom ¢ munymy — (1711 U3MEPEHHs YACTOTHI BPAIEHHsT) — COOTBETCTBEHHO /S (06/c) 1 r/min (06/Mun) =15 1 0,016

5) 6ap — (uist u3mepeHns nasienus) — bar (6ap) = 105 Pa.
3. BHecucTeMHbIE €MHUIIBI, M3bIMAEMBIE M3 OOPAIEHHS B YCTAHOBJIEHHBIE CPOKH:
1) muxpon — (ans u3mepenus AMuHEL) — L (MK) = 10°m;

2) ap (comxka) — (115 w3MepeHus mIomany) — a (a) = 100 m?

3) uenmmnep — (st u3mepenus maces) — g (1) = 100 kg;

4) Kunozpamm-cuna na Keadpammouil canmumemp (atMochepa), MULIUMEMP 600AHO20 CMOJOA, MULIUMEMD PHYmMHO20 cmonba — (s
M3MepeHus napnenmst) — coorBercteento Kgf/iem? (kre/em?), mm H,O (mm Boz. cr.)  mm Hg (MM pr. ct.) = 98066,5 Pa; 9,8 Pa u 133,3 Pa;

5) rowaounas cuna — (s n3mepennst MorHocTH) —— (1.c.) =735,5 W.

Tema 1.3. Buabl u meToabl u3Mmepenuii (Jlekuus-nuckyccus — 0,6 yac.)

Buowt usmepenui

H3mepenue — 510 HaXOXKICHUE 3HAYCHUS (PU3MICCKOH BETHIHMHBI ONBITHBIM IyTEM C MOMOIIBIO CIEIHAIBHBIX TEXHUYECKHUX CPE/ICTB, KOTOPbIE
Ha3pIBaroTCs cpencramu namepennii (CU). Pesynbratom namepenust sipisiercs oljeHka OB B BUJIe HEKOTOPOTO YKCIIa IIPUHATBIX ISl Hee SNHHII.

B mpocreiiieM ciydac MOAEIb M3MEPEHMSI MOXET OBITh OMHCaHa (HYHKIMOHAIBHON 3aBUCHMOCTBIO BBIXOJHOTO CHUTHANA Y OT M3MCHCHHS
BXOJIHOTO CHTHaMa X, Kak y = f (X).

V3MepeHne TPOUCXOAUT II0J BIUSHHEM OOJBIIOrO KOJNMYECTBA CIy4alHBIX M HECHy4ailHbIX, aJIUTUBHBIX (NPUOABISEMBIX) U
MyJIBTUIUIMKATUBHBIX (YMHOXKaeMbIX) (JaKTOPOB, TOUHBIH Y4ET KOTOPBIX HEBO3MOXKCH, @ PE3y/IbTaT HX COBMECTHOTO BO3JCHCTBHUS HEMIPEICKA3yeM.

IMosToMy, B mpoIecce U3MEPEHUS BOSHUKAIOT MOMEXH OT BO3ACHCTBHUS 3TUX (PAKTOPOB Z1, Za, ..., Zj, KOTOPBIC BHOCST MOTPELIHOCTE B PE3yJIbTAT
U3MEpPEHHS.
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B pe3yabTare BO3ICHCTBUS HO]'peLHHOCTeﬁ, IpU MHOT'OKpAaTHOM HU3MEPEHUHU OJIHOW W TOH xKe (1)PI3PI'-ICCKOﬁ BCIMYHUHBI X OOHHUM U TEM XKC
CpE€ACTBOM U3MEPCHUS B OAMHAKOBBIX YCIIOBUAX, PE3YJIbTAThl U3BMEPEHUS ), KaK MPABUJIO, PA3INIAIOTCA MEKIAY co00ii 1 HE COBITATAKOT C HCTUHHBIM

XHCT 3HaueHHEeM (DM3UYECKOI BEIHYMHBI Yy * Vo F 7 X

VcTnHHOE 3HAYCHHE Xyor (PM3MYECKOIH BEIMYMHBI B KOJNMYECTBEHHOM M KAauCCTBCHHOM OTHOILICHUSX HJCAJIBHO COOTBETCTBYET CBOMCTBAM
00BbeKTa WM IpoLiecca Yepe3 BEIXOAHON mapaMeTp .

JleficTBUTENbHOE 3HAUCHUE X, (DH3UUECKON BEIMIHHBI HAnOosIee OIU3K0 COOTBETCTBYET €€ HCTHHHOMY 3HAUCHHIO Xy¢r 1 MOXKET OBITH IIOTYYEHO
9KCIEPUMEHTAIBHBIM METOJIOM IIPU U3MEPEHUH 00BbEKTa WIIK Ipoliecca ¢ oMolibko Oosee Tounbix CH.

H3n0xeHHOE MO3BOJISACT CPOPMYINPOBATH CIIEAYIOIIHE OCHOBHBIE TOCTYJIATHl METPOJIOTHH.

1. Pe3ynbTat u3MepeHus (0TCUET) — SBISAETCS CILydaiHBIM YHCIIOM.

2. McTMHHOE 3HaueHUE N3MEPSIEMOI BEJIMUUHBI CYILIECTBYET U OHO OCTOSIHHO.

3. UcTtuHHOE 3Ha4YeHHE H3MepseMOil (pU3MUIECKOi BEIMYUHBI ONPENeIuTh HeBO3MOXKHO. OTCIO/A CIeAyeT, YTO Pe3yiIbTaT U3MEPEHHS y, Kak
MPaBUJIO, MATEMATHIECKH CBSI3aH C H3MEPSEMO BEIMYNHON BEPOSTHOCTHOH 3aBUCUMOCTBIO.

B Merposioruu CyiecTByeT MHOXKECTBO BUIOB n3Mepenuit @B ¥ 4ncio Mx MOCTOSHHO yBenuuuBaeTcs. HambGosee monHo kiaccupukanus
BUJIOB U3MEPEHUI NPUBE/IEHA B iuTepartype [2].

ITo cnocoOy noirydeHust pe3yibTaTa H3MEPEeHHs pa3IMialoT: PsMbIe; KOCBEHHbIE; COBMECTHBIC U COBOKYITHBIC H3MEPEHHSI.

1. IIpsmoe (HernocpeaACTBEHHOE) U3MEPEHHUE UCTIONb3YIOTCS HauboJIee 4acTo U 3aKII0Yal0TCs B TOM, YTO ICHCTBUTENbHOE (MCKOMOE) 3HaUeHUE
(bu3MdecKOil BEINUMHBI HAXOAT HEMOCPEACTBEHHO 110 MoKazaHusAM mikansl CH, HanpuMmep, H3MepeHre AnaMeTpa Baja IITaHIeHIUPKYJIEM, 1aBICHUsS
— MaHOMETPOM U T.1. YpaBHeHHe npsiMoro m3Mepenus: y = C-x, rae C — nena genenust CU.

2. Ilpu KOCBEHHOM H3MEpEeHHH JeicTBUTENbHOE (HcKoMoe) 3HaueHne PB HaxomsIT pacyeToM Mo M3BeCTHOM (opMyJie (3aBUCHMOCTH) MEXIY
3TOi BEIMYMHOM M BEIMYMHAMM, HAHACHHBIMU HPSIMBIMU N3MEPEHUSIMH.

HampuMep: miomans 34aHUS HAXOAAT IyTeM YMHOXKEHUS JBYX JIHMHEIHBIX BEIMYUH (JUIMHBI U IMPUHBI); dJIEKTPHIECKOE CONPOTHBICHHE —
IyTEeM AJICHUS TaJICHHS HAIPSDKCHUS Ha BEJIMYHHY CHIIBI JIEKTPHYECKOr0 TOKa. YPaBHEHHE KOCBEHHOTO M3MEPEHHUS

y =f(xy, x2, ..., Xi),

rJe Xi — i-if pe3ysbTar npsiMoro H3MepeHHsI.

3. CoBMECTHBIMH Ha3bIBAIOT IPOU3BOJMMBIC OXHOBPEMEHHO (IIPSIMbIC U KOCBEHHbBIC) H3MEPEHHUS [IBYX HIIM HECKOJIBKHX Pa3HOPOAHBIX BEIHYHUH
JUIs YCTaHOBJICHHS (DYHKI[MOHAIBHOH 3aBHCHMOCTH MEXAy ITUMH BelnuduHaMu. Hampumep, u3MepeHue CONpPOTUBICHHS NPOBOAHMKA R; mpu

duxcuposanHoii Temmepatype t onpenensiercs o gopmyie Ry = Ro (1+ 0L - A 1),
roe Rp 1 Ol — compoTHBIECHHE W TeMIEPATypHBI KOd(pdUIHEHT npu u3BecTHOU Temmepatype ty (06braHO fop = 20 °C) — 00e BenMYHHBI

I0CTOSIHHEIE, H3MEPEHHbIE KOCBEHHBIM MeTogoM; A t = t — ty — pasHocTs Temmeparyp; t — 3aJaHHOE 3HAYCHHE TEMIIEPATYPbl, H3MEPEHHOE LIPSMBIM
METOJIOM.

4. CoBOKyIHBIE H3MEPEHUS OCYLIECTBIAIOTCS IIyTeEM OJHOBPEMEHHOTO M3MEPEHMsI HECKONBKHMX ogHOUMEeHHBIX ®B, mpu KoTopbIX HCKOMOE
3HAUEHHE HAXOMAT peIIeHHeM CHCTeMbl YpaBHEHHUH, IOIydaeMbIX B pe3yibTaTe HPSMBIX HM3MEPEHUH pPa3IMUHBIX COYETAaHWH JTHX BEIMYHH.
Hampumep, Macchl OTJENBHBIX THPb U3 HaOOpa HaXOMAT 110 N3BECTHOMY 3HAUCHHIO MacChl OIHOM M3 HHUX: CPaBHHBAs MacChl PA3JIMYHBIX COUYCTAHUH
THPb, HOJIy4alOT CUCTEMY YPABHEHUH, 3 PELICHHUs KOTOPOW HAaXOIAT MacCy KaXKJA0W U3 T'Mpb, BXOAAIIMX B HAOOP.

5. Ilo unciy u3MepeHuil HpU3MIECKUe BEINYHHbI — HOAPA3ACIIIOTCS HA OHO- U MHOTOKpATHBIC.

3nadenne OB MoxeT ObITH HalIEHO MOCPEICTBOM OTHOKPATHOTO €€ M3MEPEHHs, TMOO IMyTeM HECKONBKHX, CIEAYIOIINX JAPYT 3a JIPYyroM
U3MEPEHHH C MOCIEAYIOLIeH CTaTUCTUYECKOI 00paboTKON MX pe3ybTaToB. B nepBoM ciryuae n3MepeHus Ha3bIBalOT OJAHOKPATHBIMU (IPOCTHIMU HIIH
0OBIKHOBEHHBIMH ), BO BTOPOM — MHOTOKPATHBIMHU (CTATUCTUYECKUMU) U3MEPEHUSIMU. [Ipu 3TOM 1o HabI0IeHHEM TIOHUMAIOT OIHOKPATHBIN OTCUET
nokaszanus CU.

6. ITo xapakTepy 3aBHCHMOCTH H3MepsieMoil (pu3HIecKol BeTHIMHBI OT BpeMEHH, U3MEPEHHs MOAPa3Ae/sIOTCs Ha CTaTUYECKHe, IPU KOTOPBIX
usMepsieMass OB ocTaercst IOCTOAHHOI BO BpeMeHH (HAIpUMep, H3MEpeHHe pa3MepoB 34aHHsA) U JUHAMHUYECKUe, B Ipolecce KOTOPBIX H3MepseMas
(m3nUecKas BeIMYNHA H3MEHSISTCSI ¥ He SBIIIETCS IIOCTOSTHHON BO BpEeMeHH (HalpuMep, H3MepeHre KojaeOaHuil I0JBECKH aBTOMOOHIIS).

7. Ilo TOYHOCTH OLEHKH IOTPEIIHOCTH BBIACIAIOT H3MEPEHUs: TeXHHUYecKue (YIpPOLIEHHBIE), B KOTOPHIX IOIPEIIHOCTh pe3ylbTaTa
OIpeeNseTcs XapaKTepHCTUKAMH CPEACTBA H3MEPEHNUs U J1abopaTOpHbIe (UCCIe0BaTeIbCKHE, ITAIOHHBIE), KOTOPBIE BBIIOIHAIOTCS ¢ MAKCHMAILHO
BO3MO)KHOH TOYHOCTBIO BOCTIPOU3BENEHNS YCTaHOBIECHHBIX equHuI] OB.

8. Buasl m3MepeHus KIacCU(GUIUPYIOTCS TakKe: IO CTENeHH JTOCTATOYHOCTH — HEeOoOXOIMMBble M M30BITOYHBIE; IO XapakTepy pe3yibTara
U3MEpeHHH — abCONIOTHBIE, JOIMYCKOBbIE (IOPOrOBbIE) M OTHOCHTENBHBIC; IO YCIOBHAM H3MEpPEHHH — PaBHO- U HEPAaBHOTOUHEIE; IO CBS3H C
00BEKTOM — KOHTaKTHbIE X OECKOHTAKTHBIE, CYLIECTBYIOT M APYTHE BUJIBI H3MEPEHHS.

Memoodul uzmepenuii

Memoo usmepenua (MU) — 3T0 COBOKYNHOCTh NPUEMOB HCIIOIb30BAHUS NPUHIMIOB H CPEICTB M3MEPEHUH, BBHIOPAHHBIX IS PEIICHUs
KOHKPETHOIl M3MepHTeNbHON 3a1aun. B monstne MU BXOmAT Kak TeopeTHIeckoe 00OCHOBAaHHE MPHHIUIIOB H3MEPEHHUs TaK U pa3paboTka IPHEMOB
TIPIMEHEHUS CPEJICTB U3MEPEHNsI 110 TIPUHSATOI METONKE BBINONHEHNs n3Mepernii (MB).

Memoouka — 5T0O TEXHOIOTHS BBIIOTHEHHS U3MEPEHUH C IIeNIbI0 HAaMTy4Ilel pealu3allui MeToqa H3MEepeHHUsI.

B Metporornu nckoMoe 3HadeHHe (pU3MIECKOI BETMINHBI HAXOJUTCS IIOCPEICTBOM €€ COIIOCTABIICHUSI C MEPOHi, ABIIIOIISHCST eNMHULEH IToM
BEJTHINHEL

Io cnocoOy monmydeHus: 3HaUCHUH U3MEPSEMbIX BEJTMYMH PA3IMYalOT JBa OCHOBHBIX METO/Ia NPsMbBIX u3MepeHuid (B coorserctBun ¢ PMI 29-
99): MeTo/1 HEMOCPEICTBEHHON! OIIEHKH 1 METOJl CPAaBHEHNSL.

1. Tlpu wu3MepeHUM MemoOOM HenocpeocmeeHHoU oOyenKu WCKOMOE 3HaueHHe (U3MYECKOH BEIMYUHBI ONPEIEIAIOT HEeIOCPEACTBEHHO
10 oTcueTHOMY ycTpoiictBy CH mpsiMoro neiicTBrsi, KOTOpOe MPOrpagyupOBaHO B COOTBETCTBYIOMINX €ANHUIIAX, HAIPHUMEDP: U3MEpeHHe rabapHTHBIX
pa3MepoB aBTOMOOHIIS — PYJIETKOI; €0 MacChl — Ha Becax; AaBJICHHUS BO3TyXa B IMHAX — MAHOMETPOM U T.1I.

2. Memoo cpasnenus ¢ mepoui — 3TO METO/I, TIpU KOTOpoM m3Mepsiemyto ®B cpaBHMBAIOT ¢ BEIMUYNHOM, BocIpon3BoanmMoil Mepoit. Hampumep,
IS I3MEPEHHMs InaMeTpa Kaanopa-npoOku BepTHKanbHbIi onTuMeTp KB (MHKpOKaTOp) yCTaHABIMBAIOT HA HYJIb 1O OJIOKY KOHIIEBBIX MEp [UIUHBI,
a pe3yNbTaThl U3MEPEHHs IOIYYaroT 1O OTKJIOHEHHIO CTPENKH ONTHMETPa OT HyJs, T.€. M3MepsAeMasi BEeIMYMHA CPABHUBACTCS C pa3MepoM Oioka
KOHIIEBBIX Mep IJIHHEL.

MertoJ cpaBHEHHsI C MEPOW MMEET HECKOJBbKO Pa3sHOBUIHOCTEH: nuddepeHnnanbHblii METOJ; HYJIEBOH METOJ; METOJ| 3aMEIICHHUS U METOX
JIOTIOJTHEHMS.

3. Auppepenyuanvubiii memod XapaKTepu3yeTrcss W3MEPEeHHEM pa3sHOCTH MEXIy H3MepseMoi (M3MYecKoil BEIMYMHOW WM W3BECTHOH
BEJIMYMHOI, BOCIIPOU3BOAUMOI MepoH, — 10 1mKane npudopa. Janusiii MU mo3BOISET MOTYYUTh Pe3yabTaT BHICOKOH TOYHOCTH MPU UCIIOIB30BAHUHI
OTHOCHUTEIIFHO TPYyOBIX Cpe/cTB M3MepeHHs. Hamprmep, 3THM METOJIOM ONpEENSIOT OTKIOHEHHE KOHTPOIMPYEMOTO IMaMeTpa Balia 110 IIKaie
OIITUMETPA, MOCIIe er0 HACTPONUKH Ha HYJIb O OJIOKY KOHIIEBBIX Mep JUTHHBI.

4. Hyneeoti memoo (METOJ TOJHOTO YPAaBHOBEUIMBAHMS) aHAJIOTHMUEH AU(QEepeHIHaNIbHOMY, HO B TOCIEIHEM ClIydae PasHOCTb MEXITY
u3MepsieMoil  (DM3MYECKOM BENMYMHOM ¥ Mepoil CBOmWTCS K Hymo. Hampumep, wn3MepeHHe Macchl Ha paBHomreunx (puc. 1.2, a)
WM HepaBHOIUIEUMX Becax (puc. 1.2, 6), Korna Bo3AeiCTBHE Ha BECHl MacChl Ipy3a M IOJHOCTHIO YPaBHOBELIMBAETCS. MACCOM THPb My , T.e. Myly =
myl, . HyneBoit MeTox nMeeT To MPperMyIIecTBO, 4TO Mepa My MOXET OBITH BO MHOTO pa3 MEHBIIIE H3MEPSAEMON BEINYUHbL My, T.e. My << My.

(i (i
1A

Ih I1

2 2
a 6

Puc. 1.2. Hynegoti memoo usmepenus: a — pagHonueyue gecvl; 6 — HEpAGHONIEUUE BEChl
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5. Memoo 3amewenuss — 3T0 METOJl CPaBHEHHUSI C MEpOM, B KOTOpoM u3Mmepsiemyto @B 3ameInaror n3BecTHOI BEIUYUHOMN, BOCIPOU3BOAUMOMN
Mepoi. Hampumep, B3BelINBaHHe Ha HPYKHHHBIX BecaX. M3MepeHme Mmpou3BOASAT B ABa IpHeMa. BHauane Ha OgHYy M Ty )K€ YaIIKy BECOB
YCTaHABJIMBAIOT B3BELINBAEMYIO MacCy M; M OTMEYAIOT MOJIOKEHUE yKazaTells BECOB; 3aT€M Maccy M; 3aMellaloT Maccoit THpb My, Mo0upas ee Tak,
4TOOBI yKa3aTellb BECOB YCTAHOBHJICS TOYHO B TOM K€ MOJIOKEHUH, YTO M B IIepBOM citydae. [Ipu 3Tom, my= m,.

6. Memoo Oononnenus 3aKOYaeTcss B TOM, YTO 3HAYCHHE U3MeEpAeMOH (H3MUECKON BEIHMUYHMHBI JOMONHIETCS MEPOH JTOH K& BEIMYHHBI
C TaKUM PacyeToM, 4YToObl HA U3MEPUTENIbHBIA PUOOP BO3JEHCTBOBAIA UX CYMMA, PaBHAasl 3apaHee 3aJaHHOMY 3HAUEHHMIO.

CyIecTBYIOT TaKKe HECTaH1apTU30BaHHbIE METO/Ibl U3MEPEHUII: METO/ IPOTUBONOCTABIEHHUS U METO]] COBIIAIeHHUH.

7. Memoo npomusonocmasnenus, IpA KOTOPOM U3MepsieMasi BEIUYNHA ¥ BEIMINHA, BOCIPOM3BONMAs MEPOil, OHOBPEMEHHO BO3IEHCTBYIOT
Ha HM3MepuTenbHblil mpubop. Hampumep, m3meperne maccel @B Ha paBHOIUIEYHMX BecaX C IOMELICHHEM H3MepsieMOW Macchl Mp M Macchl My
YPaBHOBEILMBAOIIMX €€ THPb Ha JIBYX yallkax Becos (puc. 1.2, a).

8. B memooe cosnadenuii pasHOCTb MEXAY H3MepseMol (DH3MYECKOl BENMYHHOH M BEIHYHHON, BOCHPOM3BOIMMOH MEpOH, H3MEpSIoT,
UCIIONB3Ysl COBNAJIEHUs OTMETOK LIKAaJ MM IEPHONYECKUX CUTHAJIOB.

Mpumep 1. IIpu u3MepeHun pasMepoB ¢ HOMOIbIO HITAHT€HIMPKYJIS HAOIIOAAI0T COBIAJICHUE OTMETOK Ha OCHOBHOW M HOHMYCHOI IIKaJax.

CyIecTBYIOT TaKkxKe H Ipyrue MEeTOIbI H3MEPeHUH, KOTOpbIe IPUBEICHBI B IuTepaType [1 u ap.] ¥ He TpeOyIoT clelHalbHbIX TOSCHEHHUI.

9. B 3aBHCHMOCTH OT COBOKYIHOCTU H3MEpPSAEMBIX IapaMETPOB PA3JEIAIOT HOIIEMEHMHbI U KOMNIEKCHbI Memoobl W3MEPEHUs.
IloaneMeHTHBIH METO XapaKTepH3yeTcsl M3MEPEHHEM KaXkKIoro rapaMeTpa U3JeiIus B OTAEIbHOCTH, HapHMep, 60YKOOOPa3sHOCTH U OBaJbHOCTH
WIMHIPHYECKUX paeTanell. KOMIIeKCHBII METOZ 3aKiIIoYaeTcss B M3MEPEHHH CyMMAapHOTrO IIOKa3aTels KadecTBa, HANPUMeEpP, PafAHalbHOTO HIN
TOPLIOBOT0 OMEHMs LIMHAPHYECKHX JIeTallel, Ha KOTOPbIN OKa3bIBAIOT BIMSHUE BbIIICYKA3aHHBIC OT/ACIbHbIC COCTABIISIOLINE.

10. B 3aBuCMMOCTM OT HAaIM4Msl H3MEPHUTENBHBIX CPEICTB, HCIONB3YEMBIX B IIPOLECCE HM3MEPEHUs, PA3IUYalOT UHCIPYMEHMANbHbIIL,
IKCNEPMHbIIL, IEPUCIIUYECKUL U OP2AHOTeNMUYECKULl MenOoObl N3MEPEHUH.

HHCcTpyMeHTaNbHbINH METO/ M3MEPEHUS] OCHOBAH HA MCIIOIb30BAaHUM CHELHAIBHBIX TEXHUUECKUX CPECTB.

DKCIepTHBIA MeTo]] 6a3upyeTcst Ha CPaBHEHUM JAHHBIX HECKOJIBKUX CICLUAIMCTOB M IPUMEHSETCS B CHOPTE, HCKYCCTBE, MEAUIIUHE.

OBpHUCTHYECKHE U3MEPEHUs] OCHOBAHBI HAa HHTyUnuH. 11lnpoko nucnons3yercs cmocod MapHOro CONOCTaBICHHS, KOTIa H3MepsSeMble BETHUHHBI
CHauaJla CpaBHUBAIOT MEXIy co0O0ii IIoNapHo, a 3aTeM Ha OCHOBAHUH 3TOTO CPAaBHEHUSI IPOM3BOUTCS UX PAHKHPOBAHUE.

OpraHojentTHyeckre U3MepeHHs: 0a3sHpyIOTCS Ha MCIIOIb30BAHHM OPraHOB UyBCTB YelOBEKAa — OCsA3aHHe, OOOHSIHUE, 3peHue u BKyc. Yacto
M3MEPEHMS IPOBOJSITCS HAa OCHOBE BIIEYATICHHI — KOHKYPCHI CIIOPTCMEHOB U MacTEePOB HCKYCCTB.

Tema 1.4. O01mue cBeaeHusi o cpeacrax uamepenmii (CH)

Cpeocmeo usmepenua (CU) — 5TO TEXHUUECKOE YCTPOMCTBO, IIPEIHA3HAYEHHOE Ui W3MEPEHHH M HMeEIollee HOPMHPOBAHHBIC
METPOJIOTHYECKUE XapakTepucTHKU (MX), KOTOpbIe BIHSIOT HA PE3yJIbTaThl M Ha TOYHOCTh H3MEPCHUH.

CpezcTBa U3MEpEHHH SBISIOTCS TEXHUYIECKOH OCHOBOH METPOJIOTHYECKOT0 00ecedeHusI.

B ommune or CU, npubopbl WM BelleCTBA, HE HMEIONIME HOPMHUPOBaHHBIX MX, M IpeAHa3HAYE€HHBIE TOJIBKO MJIsl yCTaHOBJICHHS
(oOHapyKeHNUs) HATHMIHS N3MepseMoi GH3UIEeCKOil BeTMINHEI, Ha3bIBAIOT HHINKATOpPAaMH (CTpelKa KoMIIaca, JakMycoBasi Oymara ¥ T.11.).

ITo MeTponornyecKkoMy Ha3HAUYEHHIO CPEJICTBA N3MEPEHHUH NN TCA Ha 00pasIoBkIe U pabodne.

1. O6pasuossie CU npeaHazHayeHbl AJ1s TOBEPKU MO0 HUM HIKECTOSILIMX 110 TOYHOCTH 00Pa3lOBBIX WM pab0OYMX M3MEPHUTENILHBIX YCTPOMCTB.
HMx 3anpenaercs NpUMEHATH JJIs IPAaKTUYECKUX n3Mepenuit @B.

2. Paboune cpencTBa ciryXaT [l IPAKTUYECKUX U3MEPEHHH, He CBA3aHHbIX C Iepefadeil pasMepoB eqUHHI] GPH3NUECKUX BEITHIHH.

CyIHOCTh pa3fielieHHss M3MEPUTENbHBIX CPEACTB Ha 0Opa3loBble M pabouue 3aKIIoyaeTcs He B MX KOHCTPYKIMH H TOYHOCTH, a B HX
Ha3HaYEHHH.

ITo KOHCTPYKTHBHOMY HCIIOJIHEHHIO M (popMe NPEACTaBICHHS H3MepUTenbHOi nHpopManuu CU moapas3nensiorcs Ha: Mepbl, H3MepHTEIbHbIE
npeoOpa3oBaTeny, H3MEepUTENbHbIE MPUOOPHI, H3MEPHUTENbHbIE YCTAHOBKH, U3MEPHTEIbHBIE CUCTEMBI.

3. MepsI — 3T0 cpencTBa H3MEPeHHUH, IpeIHa3HauYeHHbIE ISl BOCTIPOU3BEACHNUS U (MIIN) XpaHeHNUs (pU3MIECKOH BEIMYHHBI 33JaHHOTO pa3Mepa.

Mepa, BoctpomsBosiisist OB oxHOro pasmepa HazbIBaeTCsl OMHO3HAYHOH (TUps, IIOCKOIapaulelbHas Mepa JUIHMHBI, 00pa3el] TBepAOCTH I
LIEPOXOBATOCTH U T.J1.).

MHoro3HayHasi Mepa IpefHa3HadeHa sl BOCIIPOM3BEICHNS IUIABHO MM JUCKPETHO psifia 3HAYEHUIl OTHON M TOH ke (QU3MIECKOH BETHIHHBI
(Habop THpb, HAOOP KOHIIEBBIX Mep UTHHBI, MIJLUIIMETPOBAsI JINHEHKa, KOHIEHCATOp IePEeMEHHOW eMKOCTH U T.IL.).

B 3aBUCHMOCTH OT MOTPEUIHOCTH aTTECTALMM, MEPBI MOAPA3ACIAIOTCS Ha paspsanbl (Mepbl 1, 2-ro W T.JA. paspssioB), a MOTPEIIHOCTH MEp
SIBJIICTCSI OCHOBOH MX JIGICHUSI Ha KJIACCHL.

Mepbl, KOTOPEIM HPHCBOEH TOT YJIH HHOH pa3psii, IPUMEHSIOTCS AUl IIOBEPKH H3MEPHUTENBHEIX CPEACTB H HAa3BIBAIOTCS 00Pa3LOBBIMH.

4. Usmepurenbubie peobpasoBarenu — 310 CU, npeaHa3HadeHHbIe Ui BBIpaOOTKU CUTHANA H3MEPUTENIbHON HHopManuu B Gpopme, yIoOHOM
UL TIepeiavy, TaJIbHeHIero npeodbpa3oBanus, 00pabOTKH M XpaHEHHUs, HO He JOCTYITHOH IS HEOCPEACTBEHHOTO BOCTIPUATHS HabmonateneM. Bee
OHH (TepMOIIaphbl, N3MEpPHUTEIbHbIE MUKPOCKOIBI, H3MEpHTEIbHbIE TPaHC(HOPMATOPH! TOKA M HANPSDKEHHS U Jpyrue) o0iiagaloT HOPMHPOBAHHBIMU
METPOJIOTHYECKUMU XapaKTepHUCTUKAMH.

ITo mecty, 3aHuMaeMoMy B IpuOOpe, MpeoOpa3oBaTeNM MOAPA3ACISIOTCS Ha: MEepBUYHBIE, K KOTOPHIM MHOIBOAUTCS HEMOCPEACTBEHHO
n3MepsieMast (pH3MYECKasi BEJIMYHMHA; IIPOMEKYTOUHBIE, 3aHUMAIOIINE B M3MEPHUTENBHON IIEIM MECTO IOcie IEePBHYHBIX; Iepealolye, Ha BBIXO/e
KOTOPBIX 00pa3yIoTCsl BeIMYUHBI, yIOOHbIE IS HX PETHCTPAIHU U IIepefaul Ha PacCTOsHUE.

IIpeobpa3yemasi BeIMYMHA HA3BIBAETCA BXOIHOH, a pe3yibTaT NPeoOpa3oBaHUs — BHIXOJHON BenuuuHOH. COOTHOIIEHHE MEXITy HUMHU
Has3bIBaeTCs (PyHKIMEH peoOpa3oBaHus (CTaTHYECKOH XapaKTepUCTUKOMH).

Ecmu B pesynpTaTe mpeobpa3oBaHus (H3HUecKas IPUPOJA BEIHUHHBI He U3MEHSAETCS, a (GYHKIHS IpeoOpa3oBaHuUsl SBISETCA TUHEHHOU, TO
npeoOpa3oBaTeNs HA3BIBACTCS MACIITAOHBIM MM 0003HAYAeTCsl TEPMUHOM «YCHIIHTENbY, (YCHIUTENIb HAMPSDKEHUS, H3MEPUTENIbHBII MHKPOCKOI U
T.JL.).

B Tex cmyuasx, xorma B mpeoOpa3oBaTene BXOAHAS BEIUYHHA MPEBPAIAeTCs B APYIyI0 MO (U3HYECKOH HPHPOJE BEMHUMHY, YCHIUTEIb
HOJTy4aeT Ha3BaHUE IO BUJAM JTUX BETHUIHH (IIEKTPOMEXaHHIECKHUI], THEBMOTUAPABINYESCKHH U T.I1.).

5. W3meputenbHble NPHOOPHI OTHOCATCS K CPEACTBAM M3MEpPEHHH, NpEIHA3HAYCHHBIM [UIS MOJIYYeHUs HW3MEpPHTENbHOH HH(pOpMAuu
0 (u3HYecKol BeauduHe B hopMme, YIOOHOM st BOCHPHUTHS HAOII0AaTEIEeM.

Paznuyaror nmpuOopsl NpIMOro JeUCTBUS (MAHOMETPBI, TEPMOMETPBI, aMIIEPMETPHI, U T.J.) U TMPHUOOPHI CpaBHEHHS (KOMIIapaTophl), KOTOPBIE
Oonee TOYHBI M IpeIHA3HAYEHBI JUISI CPAaBHEHHS W3MEPSEMbIX BEIMYMH C BEIMYMHAMH, 3HAYCHHS KOTOPBHIX W3BECTHHI (paBHOILUIEYHE
U HepPaBHOILICUHE BECHI U T.IL.).

ITo Buxy perucTpanuy BHIXOJHOTO CHTHANA NMPUOOPH! MOAPA3NEIIOTCS HAa IIOKA3bIBAIOINUE (AHAIOTOBBIE M HU(POBLIE), PETUCTPHPYIONINE
(3ammch U3MepsieMoi MH(pOpMauK Ha OYMa)KHYIO HJIM MarHHTHYIO JIGHTY), ITedaTaroliie (3amuch HHGOpMaUy B YUCIOBOH (opme Ha OyMarkHOU
JICHTE) U caMONHCIbl (Hanpumep, Oaporpad).

B 3aBucumocTr OoT GopMBI MpeAcTaBICHUs WHPOPMALMK PA3IUYAIOT aHAJIOTOBBIC M HU(PPOBBIE MPHOOPHL. AHAIOTOBBIE TPHOOPHI MOTYYHIH
HanOoJbIIee PACIPOCTPAaHEHHE (CTPENIOYHBIH BONBTMETP, PTYTHO-CTEKISIHHBIH TepMOMETp M T.O.). B IudpOBBIX mpuOOpax oOCyIIecTBISAETCS
npeoOpa30BaHUE aHAIOTOBOTO CUTHAIA U3MEPHUTENbHON HH(POPMALUK B IM(PPOBOH KO, ¥ PE3yIbTaT H3MEPEHHUs OTpakaeTcsa Ha u(poBoM TabIIo.

6. V3mMepuTenbHas yCTAaHOBKA — ATO KOMIUIEKC (DYHKIIMOHANBHO o0beauHeHHbIX CU (Mepsbl, mpeoOpa3oBaTeny, U3MEpHTENbHbIE TIPHOOPHI) 1
BCIIOMOTATENIBHBIX YCTPOICTB, PACIOIOKEHHBIX B OJHOM MECTe, W INpEeJHAa3HAYCHHBIX U1 BBIPAOOTKH CHTHAlAa M3MEPHTENbHOH MH(pOpMaIuu B
¢dopme, yToOHOM UL HEIIOCPEICTBEHHOTO BOCIIPUATHS HAOIIOaTeIeM.

K BcomoratensusiM CH oTHOCSTCS cpencTBa n3Mepenuit @B, BIHAOMMX Ha METPOIOTUYECKUE CBOMCTBA APYroro CPeAcTBa U3MEP CHUS IIPU
€ro NpUMMEHEHUU MM TOBEPKE: HANpUMEP, TEPMOMETP — AJI1 U3MEPEHHs TEMIIEpAaTyphl OKpy)Karollel cpezbl WM INCHXPOMETpP — AJS U3MEpEHHs
BIIQKHOCTH BO3/IyXa.

V3meputenbHas yCTaHOBKA IPHMEHSETCS, €CIM A U3MEPeHHUs OJHOU MIM HECKONbKHX (H3MUCCKUX BEIUYHH HEZOCTATOYHO OJHOIO
U3MEPUTEIHHOTO TIpubopa.
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7. U3meputenpHas cucreMa — 910 komiuieke CH 1 BCHOMOTaTeNbHBIX YCTPOICTB, TEPPUTOPHAIBHO PA300LICHHBIX M COCANHCHHBIX KaHalaMu
CBs13U (TIPOBOJIHBIC, TEIICBU3UOHHBIC U IPYrHe), MIPEAHA3HAYCHHBIH U1 BRIPAOOTKHM CHUTHAJIOB U3MEPHUTENbHOW HH(popManuu B popMme, yIoOHOU 1is
ABTOMATHYECKOH 00pabOTKW, mepenauyd M (MJIM) HCIOJB30BaHUS B ABTOMATH3MPOBAHHBIX CHCTEMax YIPABJICHUS M KOHTPOJS, HampHMeEp,
Buzneokameps! ' UBJI/1.

Pazpnen 2. IlorpenrnocTu H3MepeHuii, 00padoTKa pe3yJIbTaTOB, BLIOOP CPEICTB M3MePeHHit

Tema 2.1. IlorpemHocT u3MepeHuii, ux kiaccuukanusa (Jexkuus-auckyccus — 0,6 yac.)

JTroObIe U3MEpEHUS TMPEAHA3HAYECHbI JIs1 TIOJYYEHUSA peE3ylibTara, T.€. OLECHKH Z[efICTBPITeJTBHOFO (I/ICTI/IHHOI‘O) S3HAYCHUA (lJI/IBI/I‘{eCKOI‘/’I
BCJIMYHHBI.

HpI/I MPAKTUICCKOM BBIITOJIHEHUN H3MepeHI/Iﬁ HeO6XO[[I/IMO OIICHUTH UX TOYHOCTH.

Tounocms uwepeuuﬁ — 3TO CTCIICHb HpI/I6J'II/I)KeHI/I$[ PE3YJIBTATOB UBMEPEHUS K UICTUHHOMY 3HAQUYCHUIO. l[ﬁHHI)IfI TEPMHUH HE UMEET CTPOTrOro
OIPEACIICHUA U UCIIOJB3YETCA MJIA KAYECTBEHHOI'0O CPABHEHUA U3MEPUTEIIbHBIX onepaunﬁ‘

N3-3a HECOBEPIICHCTBA METOAOB U CPEACTB H3MepCHI/II>/I, BOSHCﬁCTBHH PpasIun4IHBIX (baKTOpOB U MHOI'HMX APYTUX NMPUYNUH PE3YIIbTAaT KaXXJI0ro
HU3MEPEHUS BCETIa CBA3aH C IMOrpEUIHOCTHIO.

JI1s KONMMYecTBEHHOW OLIGHKM KauyecTBAa M3MEPEHUH MCIOJb3YETCs HMOHATHE «IOTIPEHIHOCTh U3MEPEHHI» (4eM MEHbLIE MOrPeHIHOCTb, TEM
BBIIIC TO‘IHOCTB)A

Iozpewunocms usmepenusn — 310 OTKIOHCHHUE Pe3yNbTaTa H3MEPEHHUsI OT HCTHHHOTO (AEHCTBUTENLHOTO) 3HAUCHHS H3MepsAeMOoil (pru3nIecKoit
BCJIMYHHBI.

IMorpenHocTs mpudopa — 3TO Pa3HOCTh MEXKY HOKa3aHUSAIMU IPHOOpa U UCTHHHBIM (JelicTBHTENbHEIM) 3HaUCHHEM H3Mepsiemolt OB.

Pa3Hm1a MEXKAY TIOTrPEIIHOCTBIO HU3MEPEHUST W IOTrPEHIHOCTBIO an60pa 3aK/IIOYa€TCd B TOM, UYTO IOTPEIIHOCTH an60pa CBs3aHa
C OIPEACIICHHBIMHU YCJIIOBUAMMU €0 IIOBEPKHU.

Krnaccuduxarms nmorpemsocTeil n3MepeHus npuBeeHa Ha puc. 2.1.

Z[J'[}I TMIPAKTHYCCKUX ueneﬁ JAOCTAaTOYHO PAaCCMOTPETH cnyqaim},le U CUCTECMATHYCCKHUE COCTaBJIAKOMINEC 06ﬂleﬁ NOTPEIIHOCTH, BBIPAKCHHBIC B
a0COJIIOTHBIX U OTHOCHTEIbHBIX CAMHULAX NP OPAMBIX, KOCBEHHBIX, COBMECTHBIX 1 COBOKYITHBIX U3MEPCHUAX.

B 3aBucumocta ot (bOpMI)I YHCJIOBOI'O BBIPAXKCHUS pa3jINIarOT a6COH}0THyI0, OTHOCHUTEJIBHYIO U IPUBEICHHYIO ITOIPEITHOCTH U3MEPECHUS.

IHorpemnocTu u3MepeHu
ITo popme uncoBOTO ITo 3akoHOMeEpHOCTH
BBIpaKeHUA NposIBJICHUSA
AOCONIOTHBIE [ | |
—1 Cayu4aiinbie Cucremarnieckue I'pydeie mpomaxu
OTHOCHTENBHEIE — — | | |
—{ IlpenenbHbie Mo Bugy Ilo xapakTepy
HpI/IBeHeHHBIe — — HCTOYHUKA MPOSABJICHUSA
Cpennue
KBaJIpaTu- Mertoanuec-
| YECKKHUEC | Kue ITocto- Iepe-
(cranpapt- | smHHBIC | men-
HbIE) HBIE
WncTpymen-
- TaJIbHBIE Vcnos- Mpor-
| B | HO I10- | peccu-
€pOSITHBIE CTOSIH- pyio-
mue
HBIC
Cy0Onek-
— Cpe}lHI/IC | TUBHbBIC
Besyc-
JIOBHO [lepu-
— —— oauue-
II0CTO- cwue
Cpennue SHHbBIE
| { apudmern-
Hsme-
YecKue Hstio-
uecs
no
CII0XK-
HOMY
|| 3axoHy
Juna-
— MHYEC-
Kue

Puc. 2.1. Knaccughuxayus nozpewHocmeti usmepeHus
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1. A6comomnasn noepewnocms /A Brpaxaercs B Tex jKe CIWHHIAX, UTO M HM3MepAeMas BeNMUMHA. Hampumep, mpu H3MepeHHu
MHIJUTUMETPOBOH JIMHEHKOH (PyIeTKOI) A=105umu ONpENENAETCs KaK pa3sHOCTh

A =X —Yuw 1 A = x—xy,

TJIE Xysy — PE3YIIBTAT U3MEPEHUSL; Xyer — UICTHHHOE 3HAYEHUE M3MepsIeMOil (PH3MUECKON BEIIMYHHBI; X; — JCHCTBUTEIBHOE 3HAUCHHUE U3MEPAEMOi
DB;

2. Omnocumenvnas nozpewnocmo usmepenus O (1enbra) B GONbIIGH CTeNeHH XapakTepusyer TounocTs CH M IpeacTaBiser coGoil

OTHOIIICHHE a0COIFOTHOMN TIOTPENTHOCTH A HU3MEPEHUS K UCTUHHOMY Xyor WIH Z[ef[CTBPITeHLHOMy X, 3HAYCHUIO PIBMBpHeMOﬁ BenuuuHbl. OHa
BBIPAXKACTCA B IIPOLIECHTAX WU JOJIAX I/ISMepﬂCMOﬁ BCJINYMHBI:

o= iA 100 % wm & = iA -100 %.
Xucr Xn
Ecnu quamnaszoH u3MepeHus mpudopa 0XBaThIBACT U HYJICBOE 3HAUCHUE N3MEPSIEMOI BEIMUUHBI, TO OTHOCHTEIIbHAS IIOTPEIIHOCTh 00paIaeTcs B
OeckoHeuHOCTh. To ecTh, mpu x,; = 0, o > .
3. B aTOM cityuae nonb3yloTest IOHATHEM npusedentoll nozpewnocmu Y , KOTOpYIo MOKHO OHPEIEIUT U3 CIIEAYIOMIEro BHIPaKEHHS

y=+2.100%,
XN
e Xy — HOpMHPOBaHHOE 3HAUCHHUE BEIMIUHBL. Hampumep, Xn = Xmax (TZI€ Xmax — MAKCHMAaIbHOE 3HAUCHHE H3MEPSEMOH BEITHUNHEI).
B 3aBHCHMOCTH OT XapaKTepa MPOSIBICHHS BO BPEMEHH, IPUYHH BOSHUKHOBEHHUS M BO3MOXKHOCTEI yCTpaHEHHMS BBIICIISAIOT CUCTEMATHYECKYIO U
CIIy4allHYI0 COCTABJISIOLINE MTOIPELTHOCTH U3MEPEHH, a TaKXkKe TPyOble MOrPEHIHOCTH (IIPOMaXH).

4. Cucmemamuueckas nozpewrnocns uzvepenus. (CpelHss apudMeTHIecKas MorpemHocts) A , — 3T HOrpeIHocTs, KOTopast IPH HOBTOPHBIX
M3MEPEHUSX OIHOM M TOH jKe BEMYUHBI B OHHUX M TEX )K€ YCIOBHSIX OCTAeTCs IOCTOSHHOM MM 3aKOHOMEPHO U3MEHSICTCSI BO BPEMEHH.
IIpumep — cmeleHne HaCTPOKKU npudopa (4acoBOro MexaHusma). JJaHHasi HOrperIHOCTh MOXKET ObITh UCKIIIOYEHA BBEICHUEM ITOIPABKH.

5. Cryuaiinoil nogpewHocmolo usmepeHs A o - HazbiBaeTcs MOTPEIIHOCTh, KOTOPAsk MPU MIOBTOPHBIX M3MEPEHUSAX OIHOW U TOW e BEIMYHHBI
B OJIHHX M T€X )K€ YCIOBUIX HE OCTACTCS MTOCTOSIHHOM.

3HaueHHe CIyYailHOW TMOTPEIIHOCTH 3apaHee HEM3BECTHO, TaK KaK OHO BO3HHMKAET W3-3a MHOXKECTBAa HEYYTEHHBIX (hakTOpoB. BiusHue
CITy4aifHO# MOTPELIHOCTH Ha PE3yNIbTAT U3MEPECHHS HEJIb3sI HCKITIOUUTH MOIHOCTBIO, HO OHO MOXKET OBITh YMEHBILIECHO ITyTeM 00paboTKH pe3yIbTaToB
U3MEPEHHUH METOIaMH MaTeMaTUYECKON CTATUCTUKH.

CrnyuaifHast ¥ CHCTEMaTHYeCKasi COCTABIISIOLIME HMOTPEIIHOCTH U3MEPEHHS MPOSIBISIIOTCS OJHOBPEMEHHO, MMOTOMY, UX 0O0IIasi HOrPelIHOCTh

pasra A = A + A,

6. I'pyovie noepewnocmu (IpoMaxu) BO3HUKAIOT M3-32 OMIMOOYHBIX AeiicTBHil omeparopa, HemcnpaBHoctH CU wimm pe3kux H3MEHEHHMit
YCJIOBUI U3MEPEHUH U BBISBIISIOTCS B PE3ysIbTaTe 00pabOTKH PE3y/IbTaTOB U3MEPEHUH C TIOMOIBIO CIIELHANIBHBIX KPUTEPUEB.

Cucrematnyeckasi MOTPEIIHOCT PACCMATPHBAETCS I10 COCTABILIIOIIAM B 3aBUCHMOCTH OT HCTOYHHKOB €€ BO3HHKHOBEHHMS, IIPU 3TOM
PAa3IHYaIOT METOANYECKYIO, HHCTPYMEHTAIBHYIO U CYOBCKTUBHYIO COCTABIISIOLINE MTOTPEIIHOCTU H3MEPEHHSI.

7. Memoouyeckas cocmagiAOwas nozpewtHocmu W3MEPeHHs. O0OYCJIOBJICHa HECOBEPLICHCTBOM METOAOB HM3MEPEHHMS M HPHUEMOB
ucrnons3oBanus CH, HEKOPPEKTHOCTBIO pacYETHBIX GOPMYII H OKPYTJICHUS Pe3yJIbTaTOB H3MEPEHHII.

8. Uncmpymenmanvhas cocmagisowas BOSHHKAET M3-32 COOCTBEHHOM IOIPENIHOCTH CPEACTBA M3MEPEHHs, ONMpECIsIEMOil ero KiaccoM
TouHoCTH, BiussHHeM CU Ha pe3ynbTaT U OrpaHHYEHHON pa3pemaoieii CocOOHOCTHIO CPEICTBA H3MEPEHHSL.

9. Cybvexmusnvie cucmemamuyeckue nOZPeUWIHOCHU W3MEPEHNS CBA3aHBI C HMHIWBHAYaJbHBIMH OCOOCHHOCTSIMH oOrepaTopa (OmMOKH
B OTCYETE MOKA3aHMil; KBaIM(UKALMS OTlepaTopa U T.x.).

CucTeMaTHYECKHE IOTPEIIHOCTH BO3HHKAIOT, B OCHOBHOM, M3-3a METOAMYECKOW M HHCTPYMEHTAIBHOH COCTaBISIOIIMX IIOIPEIIHOCTH

HM3MEpeHUsL.
10. To ycroBusIM BOHUKHOBEHHUS Y CPEACTB U3MEPEHHS PA3IMIAIOT OCHOGHYIO U OONOTHUMENLHYIO NOSPEUHOCTIL.
OcCHOBHOI — Ha3bIBAa€TCS IOTPEIIHOCTb CPEACTBA M3MEPEHUs, ONpeAelNeHHAs NPHU HOPMANbHBIX YCIOBUSX €ro paboOThl, yKa3aHHBIX

B HOPMAaTHBHO-TEXHHYECKOH JTOKYMEHTAIINH.

JlononHUTENbHAS IOrPEMIHOCTD NPOSIBIAETCS PH BBIXO/IE 3HaYeHHMi n3MepseMbIx DB 3a 1peiensl HopMalbHEIX 3HAUYEHHUH.

TIpumep. AmnepmeTp TpejHA3HAYEH JUIs M3MEPEHUS MEePEeMEHHOro Toka ¢ dactoToif (50 5) T'i. OTKIOHEHHe HacTOTH 3a 3TH MpPeeNsl
HPHBEJIET K TOABICHHUIO JIONOTHUTEILHON MOTPEITHOCTH H3MEPEHHS.

11. B 3aBUCHMOCTH OT yCJIOBHif H3MEpPEHM, TOTPENIHOCTH NOAPA3CIAIOTCA HA cramuyeckue u OUHaMUYecKue.

CTaTHuecKolif Ha3BIBAIOT MOTPEITHOCTD, HE 3aBHCSIILYIO OT CKOPOCTH M3MEHEHHS U3MEPSIeMO (pU3NUEeCKO BETMIMHBI BO BPEMEHN.

JluHamiyeckas MOrPeNTHOCTb CPEACTBA H3MEPEHHS — 3TO PAa3HOCTh MEXy norpemHocTbio CU B TMHAMUYECKHX YCIIOBHAX M €10 CTaTHYecKOM
MOTPEHIHOCTBIO, COOTBETCTBYIONIEH 3HaueHni0 @B B aHHBIN MOMEHT BPEMEHH.

JluHaMideckasl COCTaBIIAIOMIAsl ITOTPENIHOCTH BO3HHWKaeT npu padore CH B IUHAMHYECKOM PEXHME M OINpesensercss AByms (paKTopaMu:
JMHAMAYECKUMH (MHEPIIMOHHBIMU) CBOMCTBAMM 3JIEMEHTOB CPEJICTBA U3MEPEHHS U XapaKTepOM (CKOPOCThIO) M3MEHEHHS 3MEPAEMOH BETUYHHEL.

B ocHoBe ompeneneHus mpejena JOIMyCKaeMOW MOTPEITHOCTH M3MEPEHHUs JICKHUT TPUHIMI MPEHEOPEKUMO MaJoro BIHSHHUSA TOTPENIHOCTH
U3MEpEHHs Ha Pe3yNbTaT U3MEPEHHUS.

Tema 2.2. O6pa6oTka pe3yJbTAaTOB 0JHOKPATHBIX H3Mepenuii (Jexkuus-auckyceus — 0,6 yac.)
W3mepenue ¢ ynciaom HaOMroneHui (00beMOM BBIOOPKH) N < 4 YCIOBHO OTHOCSAT K M3MEPEHUSIM C OJHOKPATHBIMHU HAOIIOCHUSIMH, C YUCIIOM

HaGmonenuii N > 4 — K HU3MEPEHUSIM C MHOTOKPATHBIMU HAOJIFOICHUSIMU.

J11st GONBIIMHCTBA POM3BOICTBEHHBIX MTPOLIECCOB XapaKTEPHBIMU SIBIISTIOTCS OTHOKPATHBIC TEXHHYECKHE MPSIMBIC WM KOCBEHHBIE H3MEPEHHSI.

B 0OBIYHBIX YCIOBHAX MX TOYHOCTH MOXKET OBITH BIOJIHE JOCTATOYHOI, a POCTOTA, BHICOKAs MPOU3BOIUTEIBHOCTD (KOIMYECTBO U3MEPEHHH B
€IMHUIly BpEMEHH) U HH3Kasi Ce0eCTOMMOCTS (IO OL[EHKE TPY03aTpaT) CTAaBAT OJHOKPATHBIC H3MEPEHHS BHE KOHKYPCHIIHUH.

OpHOKpaTHBIE U3MEPEHHs JOCTATOYHbI, €CJIM HEUCKIIIOUEHHAs cucTeMaTudeckas norpeumrnocts (HCIT) — A, (manpumep, knacc TouHoctu CH)
3aBEZOMO OOJIbILIE CITy4aliHOI MOTPETHOCTH A o

IpakTiaeckn sto gocturaercs mpu A o = (0,50...0,25) A .. Torma pe3yNbTaT M3MEPEHUs 3alMChIBACTCS B BHIEC X = Xcu iAZ npu

BEPOATHOCTH P = 0,95, rie Xcu - pe3ynbTar, 3a(h)MKCUPOBAHHBIH Cy;
2 2 o

Ay = ACH + AMET — CyMMapHasi HOTPELIHOCTh U3MEPEeHUs], onpeerseMas knaccoM Tounoctn CU (ACM ) ¥ METOAMYECKOH MOrPEITHOCTBIO

(AMCT ).

Ciyuaiinyio morpemsocts /A o CUHTAIOT NPEHEGPEKUTENBHO MAIoii 0 CPABHEHHIO C HEHCKIIOUEHHBIM OCTATKOM CHCTEMATHYCCKOI
norpemsocta (HCII), ecmn € (P) / S(X) > 8, rme € (P) — noBepuTenbHas IpaHHIA pe3yibTata M3MepeHms; S(X) — cpemHee KBaapaTHYeCKoe
orkionenue (CKO) ornensHbIX HabmoaeHuid [1, . 236].
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Ipouenypa OfXHOKPATHBIX U3MEPEHHUI PErIaMEHTUPYETCS 3apaHee, C TeM, 4ToObl nmpH u3BecTHOH TouHocTH CU abGcomoTHas MOrperrHocTb

usmeperns /A npu oBepHTENBHON BeposTHOoCTH P (kak mpasuio, P =0,95) He MpEBBICHIA ONpENCICHHOE 3HAUCHHE, T.C. 3HAUCHUS Aupr
3a7al0TCs Ha OCHOBAHHU alIPHOPHOI (TIpeIBapUTeNbHON) HH(POPMAIUH, KOTOPOH PacIIonararoT 0 U3MEPeHUSL.

Anroput™ 00pabOTKH HH(POPMAIUK O PEe3yNIbTaTaX OJAHOKPATHBIX M3MEPECHHUH CIIETYIOIIHIL.

1. 3a pe3ynbTaT HU3MEPEHHS B 3TOM CIIydac IPUHUMAIOT PE3YJIbTaT OHOKPATHOTO H3MEPEHHUS X (C BBEACHHEM IONPABKH, €CJIM OHA HMEETCS).

2. Ecnn B TexHMYECKOH JOKyMEHTAIMHU Ha cpeacTBo m3Mepenus (CH) uim B HOpMaTHBHO-TEXHHYECKOM JOKYMeHTe «MeTomuKa BEIIOIHEHUS
usMepenuity (MBU) ykazaHsl HOpMalIbHO paclpe/eleHHbIe COCTABIIAIONINE CIy4alfHON MOrPEIHOCTH pe3ysbTaTa H3MEpPEeHUs (MHCTpYMEHTajbHas,
MeTOoMYecKas, H3-3a BIMAIOMHKX (HaKTOpOB, omeparopa M T.I.), TO cpegHee KkBajapaTtuueckoe oTkiaonenune (CKO) pesynpraTa u3MepeHHs ¢
OJTHOKPATHBIM HaOMIOICHUEM BBIYUCIIIIOT 110 (hopMyIIe

TA€ M, — 9MCJI0 COCTABIISIOIINX CJ'Iy‘IafIHOﬁ TIOTPEIIHOCTH, S j — 3HA4YCHHUA CKO stux COCTaBJIAOMINX.

3. JloBeputenbHas rpanuia € (P) ciydyailHOM MOTpPELIHOCTH pe3ylbTaTa M3MepeHusl (MHCTPYMEHTalIbHAs, METOANYECKAs, U3-3a BIMSIOLINX
(hakTOpOB, OIEpaTOpa M T.JI.) B 3TOM ClIyyae OIPEALIIAIOT 1o hopmyie

€ (P)=Zp - S(X),

20e Zpjp — 3Havenue Hopmuposannotl gpynkyuu Jlannaca ¢ mouxe P/2 npu dogepumenvhoti seposmuocmu P.

Tema 2.3. O6paboTka pe3yJbTaTOB MHOTOKPAaTHBIX H3MepeHMit

MHOrokpaTHOe H3MEpeHUe OIHOI U TOW ke BEMYMHBI MOCTOSHHOTO pa3Mepa MPOU3BOJUTHCS NP MOBBIIIEHHBIX TPEOOBAaHUAX K TOYHOCTU
U3MEpEeHUH pabOTHUKAMU METPOJOTMYECKUX CIYKO, NpPU HAay4HBIX, JaOOPAaTOPHBIX AKCIEPUMEHTAX W T.JA. IJTO CIIOXKHBIE, TPYIOEMKHE W
JIOPOTOCTOSIIME U3MEPEHUS, 11eTIeCO00Pa3HOCTh KOTOPBIX JA0JDKHA ObITh BCEraa yOeAuTeIbHO 000CHOBAHA.

Anroput™ 00pabOTKH pe3yiibTaTOB MHOTOKPATHBIX M3Mepenuit (Taoke pernaMentipoBad [OCT 8.207—76) BKIIFOUAET HECKOJIBKO ITAIOB.

1. TlpoBezenre aHanM3a ampHOPHO (3apaHee M3BECTHON) HH(MOpPMAIMU 00 U3ydaeMoM oObekTe. Hampumep, eciu 10 M3MEpEeHHil W3BECTHO, UTO B
porecce U3MepeHus: Qu3nyeckas BelNHYMHA CYILIECTBEHHO M3MEHSETCs, TO e€ M3MEPSIOT OJHOBPEMEHHO HECKOJBKUMHU CPEICTBAMH, KAKI0€ M3 KOTOPBIX
IaéT ONHO M3 HE3aBHCUMBIX 3HaudeHWil. Ecim ciydaiiHas BenMuUMHA He W3MEHSAETCS BO BPEMEHH, TO BCe ©€ 3HA4YeHWs IPOILE BCErO IONYYHTh IyTEM
MHOT'OKpaTHOro n3mepenus onqaum CH.

2. WcmpapieHue pe3yIbTaToB HabMIONCHMH HCKIIOUEHHEM (€CIH 5TO BO3MOXKHO) CHCTeMaThdeckoil morpemmoctd A .. Wcmpasmenue
pe3yJIbTaTOB HAOJIIOICHUH 3aKIF0YACTCsl BO BHECCHHH HOIPABOK.

IMonpaBka — 5T0 BEIMUMHA, KOTOPAs NPHOABISETCH K IOKA3AHMIO NPHGOpA, 4TOGB HCKIIOUMTH CHCTEMATHYecKyio morpemmocts A
U [IOJTy9UTh JCHCTBUTENBHBI pasMmep, Oonee ONM3KMA K HCTHHHOMY 3HadeHMIo. CHCTeMaTHYeCKHe IOTPeIIHOCTH II0 BHAY HCTOYHHKA
HOZpPa3IesIOTCS HA METOJUYECKHe, HHCTPYMEHTAJbHBIE H CyObeKTUBHBIE.

715 MCKITIOYEHHST CHCTEMAaTHYECKHX TorpemsocTeit A . B mporecce M3MepeHHii IpUMeHsIoT psix criocoGos. HanGonee pacrpocTpaHeHHBIM 13
HUX SIBJISIETCA CIIOCOO 3aMELIEeHHs, IPU KOTOPOM M3MEpSIEMbIi 00BEKT 3aMEHSIOT MEPOi U3BECTHOW BEJIUYHHBI.
IMTonpaBka, KOMIICHCHPYIONIAsi MOCTOSHHYIO IOTPEIIHOCTh, HNPHOABIsieTCS K pe3yinbrary m3MepeHHs. OHa JODKHA OBITh YHCIEHO paBHA

CHCTEMATHYECKOH orpemnocTs A ., HO IPOTHBOMONOXKHA eif 1O 3HAKY.

Ecin cucremarndeckasi IIOIPEIHOCTh N3MEHSISTCS B IIPOIIECCe W3MEPEHNs, TO IONPaBKH BHOCAT B KaXKIAbIil pe3ynbTaT HaOmoneHuil. [Tocie
BHECEHHsI IIOIPABOK ITOIy4aeTcsl M 3HaueHUH HCIIPaBICHHbIX Pe3yJIbTaTOB HAOMIONEHHIA.

3. HckiroueHne CTaTHCTUYECKHMMH METOAaMH IpyOBIX HmorpernHocteil (mpomaxos). [Ipomax — 9To pe3yinbraT XN OTAEIBHOTO HAONIONCHUS,
BXOJIAIIErO B PO U3 N HAOJIIOEHNH, KOTOPBIN MU JaHHBIX YCIOBHH M3MepeHHi pe3ko (B 5...10 pa3) oTandaeTcs OT OCTAIBHBIX PE3yJIBTaTOB ITOrO
psnga. Ecnu omepatop B Xxome u3MepeHHs OOHapyKHMBAaeT TaKOM pe3ylbTaT M JOCTOBEPHO HAXOMHUT €ro MPUYHHY, OH BIIPaBe €ro OTOPOCUTH U
TIpOBECTH (IIPH HEOOXOJUMOCTH) JOTIOTHUTEIEHOE H3MEePEHHE B3aMeH OTOPOIICHHOTO.

4. Tlpy MHOTOKpaTHBIX M3MEPEHHSX IapaMeTpa B KadeCTBE HUCTUHHOTO 3HAYEHUS Xur 38 PE3YJIbTAT U3MEPEHMs INPUHHMMAIOT CpejiHEe

apudmeTHiecKoe 3HaueHue X (CpenHee BHIGOPKH), Pe3yNbTaToB M3MEPEHUs X; KOTOPOE BHIMMCIISIOT MO hopMyrte

rae Xi — YHCIIOBBIE 3HAUCHUS Pe3yIbTaTOB H3MEPEHUS; N — KOJIMIECTBO U3MEPeHUH (00BEM BEIOOPKH).
BennunHa X , mojy4yeHHast B OZHOW CEPUM U3MEPEHHH, SBISETCS CITyYalHbIM MPUOIHKEHHEM K Xiycr.

5. OnpesiensieM BLIGOPOUHYIO AUCTIEPCHIO (Pa3OpOC Pe3yNbTaToOB U3MEpeHHs X; OT CPEIHEro 3HaueHHs. X ) 0 Cleylollell 3aBUCUMOCTH

1 n
o’z —— > (% —X)
X n—l n (I )

6. JInst OLIEHKH BO3MOXKHBIX OTKJIOHEHMH X OT XMCT HaxoAsAT BBHIOOpOUHOE cpenHeee kBaapatudyeckoe oTkioHeHue (CKO) ot 3HaueHus

HIOTPEITHOCTH H3MepeHnil @, o hopmyre

Y zn:(x ~x)?
Ox n—1i - i

7. OnpeneneHue 3aKOHa pacnpeAeICHUus cnyqaimoifl COCTaBJISIONIEH A o0 INOrpCIIHOCTH MHOI'OKPAaTHOI'O H3MEPCHUS. Ecmm pacnpencieHue

crydaiinoil morpemHocTH A ¢ TIOAUHHsLETCS HOPMAILHOMY 3aKOHY pacrpeelieHns (a 9T0 Kak IpaBHIo), To BMecTo 3uauenns A o ykassisaercs
O5 - OIHOBPEMEHHO 3TO yXK€ ONpeEJIeNAeT H JOBEPUTENBHYIO BeposaTHOCTh P. Hanpumep: npu Ao= Gy 3Hauenne P = 0,68 (68 %); npu Ao=
20% 3HAUCHUE P = 0,95 (95 %); pu Ay = 305 3HAUCHHE
P =0,99 (99 %).

HoseputenbHas BEPOATHOCTh P XapakTepu3yeT BEpOATHOCTb TOTO, YTO OT/eNbHOE u3Mepenue X; He OyjeT OTKIOHSTHCS OT UCTUHHOTO
3HAYCHHUS X,r GONEE deM Ha A o,

Ecin P 03Hauaer BepoaTHOCTs Ol TOTO, UT0 X pe3ylIbTaTa H3MEPEHHs OT/IMUACTCS OT HCTHHHOTO 3HAUCHHs XUCT He Gomee ueM A o, T.e.

P= (x'()?7 A0<xucr< )_C+ AO)v

TO B 3TOM ciryuae P - JIOBEpHTEIIbHAS BEPOATHOCTB, a HHTEpBaI
or (X - A 0) 10 (X + A 0) — AOBEPUTEIBHBIIl HHTEPBAL.
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8. Tlorpemnocts X comepxut caydaituyio A o u cucremarnueckyo A . cocraBmsonme. CiyuaiiHyio COCTABISIONIYIO, XaPAKTEPH3yEMYIO
CKO pesynbraTa U3MepeHHs, OLCHUBAIOT 110 (hOPMYIIe

_ O«

GY‘\/H'

9. Ilpu OrpaHUYEHHOM YMCIIe M3MepeHHil N BBoaAT koddduument Ctbionenta {p, ONpenenseMslil 0 CreluanbHbIM TabauLaM, HapuMep,

[4, C. 13 1] , B3aBUCUMOCTH OT YHCJia HSMCPCHHﬁ N ¥ 3a1aHHOM 3HA4YCHUU I[OBepPITeJ'IBHOfI BEPOSATHOCTH P.

10. I'panuIBl OBEPUTEIBHOIO MHTEPBaNa (T.€. 33JaHHOTO MAaKCHMAJbHO JOMYCTHMOIO OTKJIOHEHUS CPEIHEro BBIOOPKM X OT UCTHHHOIO

3HAYEHUS Xyer) I CIIy4alfHOM MOTPEIIHOCTH A 0 HAXO[AT 110 (opmyJie
A 0= i t p Ox-

Tema 2.4. BoiOop cpeacTB H3MepeHHUI 0 TOYHOCTH

Memponocuueckue nokasamenu cpeocme usmepenui

CpenctBa u3mepenusi (CH) BBIOMPAIOT B 3aBUCUMOCTH OT 3aJIaHHON TOYHOCTH M3roTOBIeHUs neraneid. s addexruBHoro ucnonp3osanus CU
HEOOXO/IMMO y4YUTBIBATh X METPOJIOIHYECKHE IIOKA3ATENH, HEKOTOPBIC H3 KOTOPBIX HPHUBEACHBI HHXE.

1. lnuna denenus wikaapl — 370 PacCTOSIHUE MEKIY CEPEIHHAMHE JABYX COCEIHUX OTMETOK (LITPUXOB, TOYCK H T.J.) IIKAJIBL.

2. Ilena odenenusn (paspemaromas CIoCOOHOCTH) IIKANEl — 3TO PA3HOCTb 3HAYEHMI! BEHMYHH, COOTBETCTBYIOIIMX ABYM COCETHHM OTMETKaM
mkasbl. [IpuOopsl ¢ paBHOMEPHOIT IIKAJIOH UMEIOT IOCTOSIHHYIO LIeHY JeneHus (TuHelka — | MM, mTanreHuupkyis — 0,1 mm, mukpomerp — 0,01 mm),
a ¢ HepaBHOMEPHOM — IIepeMeHHy0. B 3ToM citydyae HOpMUpYeTCst MUHHMaNbHAas LICHA JICICHHUS.

3. I'padyuposounan xapaxmepucmura — 3aBUCUIMOCTb MEXITy 3HAUSHHSIMU BEIUYMH Ha BBIXOJE U BXOJE CPE/ICTBA N3MEPEHHUMH, COCTAaBICHHAS
JUIs YTOUHEHHS Pe3y/IbTaTOB U3MEPEHHs B BUJIE TaOJIMIIbL, rpaduka mim GopmyIisl.

4. luanason nokasanuii — 310 00JIaCTh 3HAUCHHUHT LIKAJIBI, O'PAHNYCHHAST KOHEUHBIM M HA4aIbHBIM 3HAYCHUSMH IIKaJIbI.

Hanpuwmep, st ontumerpa MKB-3 nuana3on nokasanuii coctaBiser * 0,1 mm.

5. Ilokazanue cpedcmea usmepenus — 3HadeHHE (U3MYECKOW BEIMYMHBI, ONPENEIsIEMOE [0 OTCYETHOMY YCTPOWCTBY M BBIPaKEHHOE
B TIPUHATHIX €IHHULAX ITON BETHYHHBL

6. Hauanvnoe (koneunoe) 3Hauenue wiKaasl — HauMeHblee (HanOoblee) 3HaUCHNE H3MepsIeMOi BEJIMUHMHEL, YKa3aHHOE Ha IIKaJe.

7. Juanason usmepenuii — 5T0 00IaCTh 3HAYCHHUI H3MEpsieMON BEIMYMHBI C HOPMHPOBAHBIMH JIOIMYCKAaEMBIMHU IIOTPEIIHOCTSIMU CPEJICTBA
U3MEpEHUs.

Hanpuwmep, nis ontumerpa MKB-3 on coctaiser 0...200 Mm.

8. Ilpeden uzmepenuii — HanOoIbIIIee WIIM HaMMEHbIIee 3HAUCHHUe JuanazoHa uimepenuid. s MKB-3 HwxuHuil npenen paseH 0, BepXHUH —
200 mm.

9. Yyecmeumenvrhocmsp — 3T0 OTHOIICHNE U3MEHEHHsS CUTHAJA Ha BBIXOJE U3MEPHUTENHEHOTO MpHOOpa K N3MEHEHUIO U3MEepsIeMOH BETHYHHBI
(curHama Ha Bxoze). [l MIKaJBHBIX M3MEPUTENBHBIX NPHOOPOB abCOIIOTHAS YyBCTBUTENIBHOCTh YHCICHHO PaBHA NEPENATOYHOMY OTHOIICHHIO
MexaHu3Ma npubopa.

10. Bapuayusa (necmabunvnocms) noKazaHui npudopa —anreOpandeckas pa3sHOCTh MEXKIY HaWOOJBLIIMM U HAaUMEHBLIMM pe3yJibTaTaMu
M3MEpPEHNH, IPH MHOTOKPAaTHOM M3MEPEHHH OJHOM U TOH ’ke BEIMYNHBI B HEH3MEHHBIX YCIIOBHSIX.

11. Cmadbunsnocms cpedcmea usmepenuii — 3T0 CBONCTBO, BBIPAXKAIOIIEE TTOCTOSHCTBO (HEM3MEHHOCTh) BO BPEMEHHU €r0 METPOJIOrMYECKUX
Tokasaresnei.

12. Bausawwiasn usuueckan eenuyuna — BeIWYNHA, HE H3MepsieMas JaHHBIM CPEICTBOM HM3MeEpeHHs (Hampumep, MaHOMETPOM — IIpH
U3MEpPEeHHH JaBIeHUs BO3IyXa B IIHHAX), HO OKA3bIBAIOIIAs BIMSHKE Ha pe3yabTaThl u3Mepenuit stum CU (Hampumep, TeMIepaTypa Bo3ayxa).

13. Hopmanwvnsie ycnosus npumenenus CH — 510 ycIOBUS IPHUMEHEHHS! CPEICTB H3MEPEHHUH, IIPH KOTOPHIX BIVSIOIE BEITHYMHEI HMEIOT
HOpMaJIbHbIe 3HAUSHUS MM HaXOSITCS B IpeJieiaX HOpMaJIbHOI 001acT! 3HaYeHHI.

Knaccelt mounocmu cpedcme usmepenuii

Bce cpencrBa m3mepenmii (CU), He3aBHCHMO OT HMX HCIIOJHEHHS, MMEIOT DPsi OOMMX CBOWCTB, HEOOXOMMMBIX U BBIOJIHEHHS HMH
(YHKIMOHAIBHOTO Ha3HAYCHUSL.

Mertponoruueckre xapakrepuctuku (MX) CpeacTB U3MEpEeHMH — 3TO TEXHHYECKHE XapaKTEPUCTHUKH, ONHMCHIBAIOIIME 3TH CBOWCTBA M
OKa3BIBAIOIIHE BIMSIHUE HA PE3YJIBTATHI H IIOTPEIIHOCTh H3MEPEHUH.

VYyer BceX HOPMHpPYEMBIX METPOJIOTHUYECKHX XapaKTEePHCTUK CpPEICTB H3MEPEHHH SBISIETCS CIOKHOW M TPYJOEMKOH IPOIENypOi.
Ha npakTuke Takas TOYHOCTh He HyXHa. [1o3TOMY, cpecTBa M3MepEeHHH, UCIONb3YeMbIe B IIOBCEJHEBHON MpPAKTUKeE, IPUHATO JEIUTh HA KJIACCHI
TOYHOCTH, KOTOPBIE JAalOT HX 0000IEHHYI0 METPOIOTHIECKYIO XapaKTEPHUCTHKY.

IIpy TeXHWYECKNX H3MEPEeHWSX, B KOTOPHIX HE MPEIyCMOTPEHO BBLICIEHHE CIyJalHOH M CHCTEMAaTHYECKOW COCTaBISIOIIMX ITOTPENIHOCTH
M3MEpEeHHs, HE CYIIECTBEHHA JuHammueckas morpeurHocts CH, He yuuTBHIBalOTCS Bimsiomue (Jectabuiusupyiomye) (pakTopsl U T.JX., MOXKHO
TIPIMEHNTH OoJtee rpyObIii MeTo 1 HopMHupoBaHHsS MX — pHCBOEHNE CPEICTBY U3MEPEHHs omnpeeNeHHoro kiacca ToaHoctn no 'OCT 8.401-80.

Knacc mounocmu — 510 0000IICHHAs METPOJOTHYECKas XapaKTepUCTHKA, OIpelessiomas pasnmdHsle coiictBa CH. Hampumep, y
MOKA3bIBAIOMINX JIEKTPOU3MEPHUTEIBHBIX IPHOOPOB KIACC TOYHOCTH, IIOMHMO OCHOBHOH MOTPEIIHOCTH, BKJIIOYAeT TAK)KE BapHALHUIO IIOKa3aHHUI.

Kimace Tounoctn CU yxe BKIIOYACT CHCTEMAaTHYECKYI0 W CIydaiHyro mnorpemHoctTH. OIHaKO OH He SBISIETCS HENOCPEeICTBEHHON
XapaKTePUCTHKON TOYHOCTH M3MEPEHHIl, BHITOIHAEMBIX NpH oMoy 3Tux CU, Tak Kak TOYHOCTh M3MEPEHHUS 3aBUCUT TaKXKe OT METO/Ia M yCIOBUH
U3MEpEHHs U T.A.

Hampymep, 4T00BI H3MEPUTH (PU3HIECKYIO BETUYHHY C TOYHOCTBIO 0 | %, HEZOCTaTOYHO BBHIOPATh CPEICTBO M3MEPEHHUS C IOIPEIIHOCTBIO,
pasroit 1 %. Beiopannoe CH nomkHO 007asaTh ropasio MEHbIIEH IOTPENIHOCTBIO, TaK KaK HY)KHO Y4eCTh, KAK MHHUMYM, €Il ¥ MOTPEIIHOCTh
MeToja.

Kitaccel TOYHOCTH HPHCBAaMBAIOT CPENCTBAM M3MEPEHUS IIPH MX pa3paboTKe IO pe3ysibTaTaM TOCYIapCTBEHHBIX NPUEMOYHBIX HCIBITAHHH. B
akcmuryatauui CH T0IKHBI COOTBETCTBOBATH 9TUM KilaccaM TOYHOCTH, HO TPH HAJUYHU COOTBETCTBYIOLINX IKCIUTYaTAllMOHHBIX TpeOOBaHHH, KIacc
TOYHOCTH, IPUCBOCHHBIH Ha IIPOU3BOJICTBE, MOXKET IIOHIDKATHCSL.

Ipenensl nOmycKaeMbIX OCHOBHOW W OTHOCHTEIBHOM IOTrpeIrHocTedl pe3ynbratoB u3Mmepenus OB BelpaxaioT B (opme abCOTIOTHOM,
OTHOCHUTENIbHON WJIM MPUBEJCHHOM MOrpeIHoCTEN.

Tostomy, B TOCT 8.401-80 B kauecTBE OCHOBHBIX YCTaHOBJICHBI 3 Buja KiiaccoB TouHoctu CU.

1. Kiacc tounoctn CU mMoxeT OBITh 3a/laH B Ipeenax JOIycKaeMoi aOCONIOTHOH MOTPENIHOCTH B €MHHIAX M3MEPsIeMON BEIUYMHBI (MIIH

JeTeHusX mKaisl): omuuM uncioM A = g — Ipu HeM3MEHHEIX TPAHMI[AX I JBYWICHOM A=+ (a + bx) — npu ITHHEHHOM M3MEHEHHH TPAHHUI]
a0bCOJTIOTHOMN MOTPEITHOCTH.

2. Kitace Tounoctu CH MoxeT OBbITh 3a1aH JUIS IPEAENIOB A0IYCKAEMOM OTHOCUTEIBHOMU IMOTPEITHOCTH B BHJIE Psia YUCET

d==x4-10n,

roe A = 1; 1,5; (1,6); 2; 2,5; (3); 4; 5 u 6, 3nauenus 1,6 u 3 — nomyckaemble, HO He pekoMenayemsie; N = 1; 0; —1; -2; ...

3. Knacc tounoct CU moxeT OBITH 3afaH UISl TIPEIEIOB JIOMYCKAeMON MPHUBEICHHOW MOTPENIHOCTH — C OPEABIAymmM psmom (2)
IO CIIETYFOMIEN 3aBUCUMOCTH Y = F4-10n.

Krnaccel Tounoctn CU, BblpakeHHbIE 4Yepe3 aOCONIOTHBIC MOTPELIHOCTH, O0O03HAYAIOT MPOMUCHBIMU OYKBaMH JIATUHCKOTO ayi(paBHTa
(manpumep, C, M, N u 1.1.) nmu pumcknmu mudpamu (1, 1, 11 u 1.1m.).
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UYeMm panbire OykBa pacrosioxkeHa OT Hayana andasura, TeM Ooblie 3HaYCHHE TOITycKaeMoil abcomoTHO! norpemHocTu. Hanpumep, cpencrso
m3mepenns kiaacca C (nn 1) 6onee Touno, uem CU kiacca N (wn 111).

ITpu 5TOM OYKBBI ¥ LH(PBI ABIAIOTCS YCIOBHBIM 0003HAYEHHEM H HE OIPE/IEIIAIOT BEINYHHY aOCONIOTHOMN MOTPEITHOCTH.

BoiBoa. CHsATh 1MOKa3aHUE CO IIKaIbl MPUOOpA — 3TO HE 3HAYHUT TOJIBKO M3MepHTh. KpoMe BBIMOJIHEHHS U3MEPEHHs HY)XHO OLCHHUTH elle U
HOTPEIIHOCTh U3MEPEHUs], YIUTHIBAsL, YTO CIIydaiHbIe IIOTPEIIHOCTH ASNAI0T Pe3yabTaT H3MEPEHUs] HeHAeKHBIM, a CHCTeMaTHIECKHC — HEBEPHBIM.

Ynueepcanvnvie usmepumenwvnvie cpeocmea

VYHuBepcabHble H3MEpPUTENbHbIE CPENCTBAa MpEIHA3HAUEHBl JUI1 HM3MEPEHMs pas3iMYHBIX T'E€OMETPUUECKHX IapaMeTpoB paeTaneit. [l
HOBBIIICHHUST TOYHOCTH MU3MEPEHHS OHH MOTYT HCIIOIb30BAaThCSI B COYETAHHWH CO LITATHBAMH, CTOMKAMU, IUIUTAMH M JIPYTHMH JOIOIHUTEIbHBIMH
HPHUCIIOCOOICHHUAMU.

ITo creneHu aBTOMaTU3aLUU U3MEPHUTENBHOIO IPOIIECCa BCE CPEACTBA MOXKHO Pa3e/IuTh HA PyYHbIe U MEXaHU3UPOBAaHHBIE IPHCIOCOONEHNS,
ABTOMATH3UPOBaHHEIE (T0JIyaBTOMaTHYeCKHe) U aBToMarndeckue cuctemsl (TOCT 16504-81).

K ynusepcanbHbiM CH oTHOCSTCS Clleytolue ycTpoucTBa.

1. JIMHENKY U PYJICTKU UMEIOT 1IEHY JICJICHUS U IIOTPEIIHOCTh U3MEPEHUS, PaBHYIO 1 MM.

2. M3mepuTenbHble MTaHTEHUHCTPYMEHTHI — ITAaHT€HIUPKY/b, IITAHTCHPEHCMYC U IITaHTeHNTyOnHOMep. MIX IeHa JeneHus H MOrpenrHocTh
coctasser 0,1 wim 0,05 M.

IITaHreHUUpKyab HpeJHA3HAUEH JUI1 M3MEPEHUs HapyKHBIX U BHYTPeHHHMX pasMmepoB jeraneil. IlltanrenpeiicMyc ucmonb3yercst It
OlIpe/ieIeHUs] BBICOTHI JieTaleil U IPOBEeIeHNS Pa3METOYHBIX pabOT, IITaHTeHITyOHHOMEp — JUTsl KOHTPOJISI ITyOHHBI OTBEPCTHUIA, 11a30B H T.I.

3. MukpoMeTpuuecKue H3MEPUTEIbHbIC HHCTPYMEHTBI (MUKPOMETp, HYTpOMEpP M TIIIyOMHOMEp) MMEIOT LEHy ACICHUS U IOTPEeLIHOCTh
nzmepenus 0,01 mm.

TTpOMBIIUIEHHOCTBIO BBITYCKAIOTCS TIIAAKHE MUKpoMeTps! THia MK it KOHTporst HapyKHBIX pa3MepoB JeTallel, a Takke pe3bOOBBIe, TPyOHEIE,
3yOOMepHbIe u Jpyrue creluaibHble HHCTPYMEHTBIL.
OHM M3roTaBIMBaroTCs ¢ npenenamu uamepenus ot 0...25 1o 500...600 M.

HytpoMmeps! 1 rimyOHHOMEpHI IIpefHa3HAYeHbl IS ONpe/elieHHsl BHYTPEHHUX Pa3MepoB U TIyOuH jaetanei. Ilepen HauamoM paboTsl Bce OTH
YCTPOWCTBA HEOOXOAMMO HACTPOUTH Ha HYJIb.

4. MexaHUuyecKue M3MEpHUTENIbHbIE NPUOOPHI (M3MEPUTENbHBIE TOJOBKM) — HHAMKATOPHl YacCOBOTO THIA IPHUMEHAIOTCS B COYETAHHH
C HyTPOMEpOM i M3MEpEeHHs BHYTPEHHHX apaMeTpoB, TOIIIMHBI WIM TTyOMHBI M3IENHH, JTUOO CaMOCTOSTENBHO, BMECTE€ CO CTOHKAMH U
IITaTHBAMH.

Hx 1nieHa nenenus v norpeuHocTs Takxke cocrasisier 0,01 Mm. B pbruaskHO-3y0uaThIX MUKPOMETPUYECKUX CKOOAX 3TH MOKA3aTeNH elE BhIIIE U
pasus 0,002 M.

5. OnTuxo-MexaHW4ecKhue H3MEepHTeIbHbIe NPHOOPHI OBIBAIOT KOHTAKTHBHIMHU (ONTHMETp, JUIMHHOMEp) M OECKOHTaKTHBIMH (MHKPOCKOIL,
[IPOEKTOP) M UMEIOT LIeHY JieNieHus U norpermHocts u3mepenus 0,001...0,003 mMm.

JlaHHBIE yCTpOHCTBA IPUMEHSIOTCS B METPOJIOTUYECKHUX JTA00PATOPHIX ISl KOHTPOIS KaIHOpOB, KOHYCOB, Pe3b0OOHAPE3HOr0 HHCTPYMEHTA U
JPYTUX U3/IeTHI BEICOKOH TOYHOCTH.

Bepruxanbueiii ontumerp MKB ciyxut i u3MepeHust Hapy>kKHbIX pa3MepoB, ropusoHTanbHblii UKD — Hapy»KHBIX ¥ BHYTPEHHHUX pa3MepoB.
Jmuaaomepst M3B-1 u U3B-2 npeana3zHadyeHsl is ONPeeieHHs HapYKHBIX THaMETPOB U JUTHH JIeTaleH.

ITpu nomommy n3MepuTeNbHBIX MUKpockonoB (MMU, BMU, YVIM-21) MOXHO KOHTPOJIMPOBATH JINHEHHbIE U YIJIOBBIE pa3MephI U3/eIHIL.

Ipoexropsr (BII-311) npeana3HadeHsbl 171t KOHTPOIS M U3MEPEHUsI I€TaNel CO CIOKHBIM MpoduiieM (1abioHbl, 3y04aThie Konéca, MOAYIbHbIE
n daconnsle (pesbl, pe3bOOHAPE3HOI HHCTPYMEHT), CIIPOCLMPOBAHHBIX B YBEIMYEHHOM MacIITabe Ha dKpaH, IyTéM CpaBHEHHMS, HaIlpuMep,
JIEHCTBUTENBEHOTO KOHTYPA C IPEIENbHO JOIMYCTHMBIM.

Buioop cpeocme uzmepenuii no moynocmu

JlelicTBUTENBHBIE pa3Mephl M3JEIHIl MOTYT OBITH OIpeIeleHbl NPU IIOMOINM H3MEPHUTENBHBIX CPEICTB, MMEIONIUX Pa3INYHYI0 TOYHOCTb.
HenocrarouHasi TOYHOCTh W3MEPEHUH NPUBOANUT K TOMY, YTO YacTh T'OJHON MPOIYKIMH BHIOPAKOBBIBAECTCS HIIM, HA0OOPOT, OpakOBaHHBIE M3EIHS
IPUHUMAIOTCS Kak ropusle. M3mummss rounocts CH ynoposkaeT KOHTPOJIb KauecTBa IPOLYKIIUH.

Ilpu BBIOOpPE HM3MEPHTENBHBIX CPEACTB W METONOB KOHTPONS YYUTHIBAIOT COBOKYHMHOCTH METPOJIOTHMUYECKHX, OKCIUTyaTAallHOHHBIX M
SKOHOMHUYECKHX MOKa3aTeNeh.

K MeTponmoruueckuM IoKa3aTeIssM OTHOCATCS: IOIYCTUMAsl MOTPEIIHOCTh HHCTpyMeHTa (mpuOopa); IeHa JeleHHs IIKaubl; IIpeielisl
HM3MEpPEeHUI; TIOpOT TyBCTBUTEILHOCTH U JPYTHE.

OKCIUTyaTallMOHHBIMU M 9KOHOMHYECKHMH ITOKa3aTeISIMH SIBIBTIOTCS: METOJ H3MEPEHHUST; MACCOBOCTH (IIOBTOPSIEMOCTh M3MePSIEMBIX Pa3MepoB)
U JOCTYIHOCTb HX IS KOHTPOJISL; CTOUMOCTh M HafgexHocTs CU; Bpems, 3aTpaurBaeMoe Ha HACTPOHKY U MPOILeCC U3MEPEeHUsl; Macca, rabapuTHbIe
pa3Mepsl, pabodast Harpy3Ka  T.II.

OCHOBHBEIMH (JaKTOpPaMH, ONPEEISIONIIMH BEIOOpP CPEICTBA U3MEPEHNS, SBIISTIOTCS CIIEYIOIIHE.

1. Macmtad npou3BOACTBAa MM KOJIMYECTBO HAXOASAIIMXCS B AKCIUTyaTallMM OJHOTUIHBIX (OJHOMMEHHBIX) TexHuuyeckux cpenacts (TC). B
HMHIVBUYaJbHOM U MEJIKOCEPHUHHOM MPOM3BOJCTBE IeIecoo0pa3sHO NPHMEHITh YHUBEpCaJbHBIE CPEICTBAa M3MEPEHHUS, MOCKOIbKY HMPHMEHEHHE
JPYTUX OPTaHU3AIHOHHO i SKOHOMHYECKH HEBBITOJHO.

B cepuiiHoM NpoU3BOACTBE OCHOBHBIMH CPEICTBAMH KOHTPOISL JOJDKHBI OBITH JKECTKHE MpeAelbHble KaauOphl, IIAOJIOHBI, CHEIHalbHbIC
KOHTPOJIBHBIE PHCIIOCO0IeH . Bo3aMoxxHO TpuMeHeHne yHHBepcanbHEIX CU

B MaccoBOM IpOM3BOACTBE C OTPAaOOTAHHBIM TEXHOJOTHYECKHM IIPOLIECCOM, BKIIOYAas KOHTPOJBHBIE OIIpALliH, HCIIOIB3YIOT
BBICOKOIIPOU3BOAUTENIbHBIE MEXaHH3UPOBAHHBIE M aBTOMATH3UPOBAHHBIE CPEICTBA M3MEPEHMS M KOHTpONs. YHHBepcambHble CH mpuMeHsIOTCS
NPEUMYIIECTBEHHO IS HAIAIKH 000pyIOBaHHUS.

2. Metox u3MepeHus, ONpeensieMbli IIeJIbI0 KOHTPOJIS, BEIABUraeT TPeOOBaHMUS K CPEICTBAM H3MEPEHUH 110 Ga3HpOBKe: €CIIM KOHTPOIHUPYETCSI
TOYHOCTH TEXHOJIOTHYECKOT0 mporiecca, To BeioupaoT CH mis texHonorndeckux 0a3; eciu TC KOHTPOIUPYETCs ¢ TOUKH 3PEHHS dKCILTyaTalliH, TO
CpeICTBA M3MEPEHHMS BEIOUPAIOTCS MO/ SKCILTyaTallHOHHEIE Oa3bl.

3. TIpu BBIOOpE CPENCTB N3MEPEHHH 10 METPOIOTHIECKUM XapaKTEPHCTHKaM HEOOXOIMMO YUUTHIBATE CIIEAYIOIIee:

1) meHa nenmeHWs WIKadbl JOJDKHA BBIOMPATBCS C Y4YETOM 3aJaHHOM TOYHOCTH H3MepeHus. Hampumep, ecnmu pasmep HEOOXOIMMO
KOHTPOJIMPOBATh C TOYHOCTBIO J10 0,01 MM, TO M CpeicTBO M3MepeHHUs clexyeT BriOuparh ¢ neHoi jgenenus 0,01 mm, Tak xkak CHU ¢ Gonee rpy6oii
IIKAJIO} BHECET JOIOIHHUTENbHbIC CYOBEKTHBHbIE TOTPEITHOCTH H3MEPEHNs, a ¢ 00J1ee TOYHON — MPUBEZET K YIOPOIKAHHUIO TPOIYKIUH;

2) TIpH M3MEPEHMAX paboumii yUaCTOK IIKaIbl CPECTBA H3MEPEHNs BHIOMPAETCS 10 TPABILY: OTHOCHTENbHAs NOTPEHOCT O B Npeenax
pabouero ydactka CH He 10/DKHA NPEBBIIATH MPUBEICHHYIO NOTPENIHOCTE Y Gosee yeM B 3 pasa, T.c. <3 Y . M3 3T0TO IpaBHIa CIeyeT: IpH

OZIHOCTOPOHHEH PaBHOMEPHOH IIKaje C HyJEBOW OTMETKOW B ee Hayaie paboumidi y4acTOK 3aHMMAET IOCIEAHME JBE TPETH UIMHBI IIKAJBI; TIPH
JIBYCTOPOHHEH IIIKaJle C HYJIEBOW OTMETKOM MOCPEIMHE — IMOCIEAHIOI TPETh KaXXIOTO CEKTOpa; MpH MIKaie 0e3 HyJsl — padouuil y4acTOK MOXKET
PAcCIPOCTPAHATHCS Ha BCIO JUTHHY IITKAJIBI.

4. Ilpon3BoauTeNbHOCTh U CTOUMOCTh CU — yUHTBIBAETCS IPU CPABHEHHWH BCEX M3MEPUTENIBHBIX CPECTB, IPHMEHEHHE KOTOPBIX BO3MOXKHO B
JTAHHOM KOHKPETHOM CIydae.

5. Pemaronum ¢akropom Beidopa CH siBisieTcst AomycKkaeMasi MOrpenHoCTh U3MEPUTEBHOTO CPENICTBA Oysy (AENBTA).

IIpu npuemounom koutpone (mo ['OCT8.051-81) momyckaemble MOIPEIIHOCTH HM3MEpeHWs] OM3M Ha JIMHEiHBle pasMmepbl 10 500 MM
cocTaBistoT 35...20 % oT omycka Ha U3TOTOBJICHHE JIETalu 1.

B nmamHOM cTaHmapTe yCTaHOBIEHHI HaHOONBIIHE JOITyCKaeMbIe HMOTPEIIHOCTH H3MEPEHHUS Oysy, BKIIOUAIONINE B ceOS BCE COCTABILIOIINE,
3aBUCAIME OT H3MEPHUTENBHBIX CPEACTB, YCTAHOBOYHBIX Mep, TeMIepaTypHbIX aedopmanuii, OGa3upoBaHus (PACIOIOXKEHHS) OTHOCHTEIHHO
KOHTPOJIMPYEMOH JIeTaln U T.11.
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JlomyckaeMas MOTPeIHOCTD H3MEPEHHS Oy COCTOMT U3 Cydaitioit A o u HeyuTenHOM cucTeMaTiaeckolt A . COCTABISIONMIMX MOrPENIHOCTH
m3Mepenst. [Ipu aToM cydaitias cocTaBmsomas A o morpemHocTy u3MepeH s NpHHIMAETCs paBHol 2 O (rae O — 3nauenue CKO morpermmocty

W3MEPEHHs) ¥ He JOJDKHA MpeBbImaTh 0,6 OT MOTPENTHOCTH U3MEPEHUS Sysy.
B I'OCT8.051-81 morpentHocTs 3aaana st OAHOKpaTHOro HabmoneHus. CiiydaiiHas cOCTaBISIOIIAs ITOPEIIHOCTH H3MEPEHUST MOXKET OBITh

3HAYUTEIbHO YMEHBIIEHA 32 CYET MHOTOKPATHBIX HAOIIOJCHUM, IIPU KOTOPbIX OHA YMEHBILACTCS B \f N pas, rae n — gucio vabmoaenuit. [lpu sTom

3a JIeHCTBUTENBHBII pa3Mep NPHHUMAETCS CpejiHee apuMeTHueckoe X (CpeaHee BHIOOPKH), U3 CEPHH MPOBEICHHBIX H3MEPEHHL.

Ilpu apOuTpakHOH NepenpoBepKe MPHHATHIX JAeTajlell MOrpenIHOCTh M3MEpPEHMsi He JOo/bkHa mpesbimats 30 % mpexerna MOTpeIiHOCTH,
JI0ITyCKaeMoii IpH IpHeMOYHOM KOHTposie. Cpean NPUHATHIX JOITyCKaeTcsl Hamudue 10 5 % JeTanel oT nepenpoBepseMoil apTUK ¢ OTKIOHEHHAMH,
BBIXOJSIIIUMH 32 IPHEMOYHBIC TPAHHIIBL.

Jlnst mpaktudeckoro npumenenust CY BbIOHparoT TakuM 00pa3oM, YTOOBI JOMycKaeMasi IOrPeIiHOCTh H3MEPEHUH O,y He mpeBbimana ot 20 %
(st Tyo u rpybee) no 35 % (must To...Ts) or gomycka pa3mepa T KOHTPOIHPYEMOH AeTamd, T.€. Ouww = 20...35 % T. Ilpu otom ciydaiinas
COCTaBIISIIONIAs TOTPEITHOCTH H3MEPEHNUs He IOJDKHA IPeBhIIaTh 60 % OT HOTPENIHOCTH N3MEPEHHS SH3M.

IlepedeHs yHUBEPCATBHBIX H3MEPUTEIBHBIX CPECTB M MX MPEICIBbHBIC TOTPEIIHOCTH H3MEPEHHIT O,y IpHBeaeHs! B PJ150-98-86.

IIpumep. Bei6paTh cpencTBO A U3MEpEHHs AHaMeTpa Bana & 40f 8( j;géi ) .

Pewenue. Onpenenuts NOIMyCK Ha U3TOTOBJICHUE Baa T:

T = (-0,025) — (-0,064) = 0,039 Mm = 39 MKM.

ITo TOCT 8.051-81 nist HomuHanbHOTO MuaMerpa @ 40 MM U 8-ro KBanuTeTa HaxoauM O = 10 MKM.

Jlnst u3MepeHust AMaMeTpa 3TOro Baja u3 BbiOMpaeM riaakuii Mukpomerp tuna MK ¢ BemmunHoit otcuera 0,01 mm (10 MKM) U mpeneabHOM
HOTPEIIHOCTEI0 U3MepeHHs & = 10 MKM.

Paspnen 3. OcHoBbI 00ecnieuenust exuHcTBa u3Mepenuii (OEN)

Tema 3.1. Opranuzauuonnbie ocHoBbl OEU (Jleknus-nuckyccus — 0,6 yac.)

OcHO6bL MemPONI02UYECK020 0becneyenus

Ilox memponozuueckum obecnewenuem (MO) — TNOHHMAeTCs YCTaHOBIEHHE M HPHMEHEHHE HAyYHBIX M OPraHH3allMOHHBIX OCHOB,
TEXHUYECKHX CPEJCTB, HOPM U HPABHII, HEOOXOMHMBIX JULs JOCTHXKCHHS CAMHCTBA U TPEOYeMOH TOUHOCTH H3MEPEHHUI.

OcHoBHO# TeHAeHuel B pazButur MO sBisieTcs repexos oT (CyLecTBOBaBIIECH paHee CPaBHUTEIBHO Y3KOM) 3a7a4u 00ecrieueHus eIMHCTBA
1 TpeOyeMoi TOYHOCTH M3MEPeHUH K PHHIUIHAIEHO HOBOI 3a1ade oOecriedeHns KauecTBa H3MEPeHHUH.

KayectBo wu3MepeHuit — mnoHsATHE Oolee HIMPOKOE, YeM TOYHOCTh H3MepeHui. OHO XapakTepusyeT COBOKYMHOCTh cBoiicte CU,
o0ecreyrBaroIUX MOTyYeHUE B YCTAaHOBIICHHBIN CPOK PE3yJIbTaTOB U3MEPEHUH C TpeOyeMOi TOUHOCTBIO (pa3MepOM JOIYCKAeMBbIX ITOTPEIIHOCTEH),
JIOCTOBEPHOCTHIO, IPAaBHIILHOCTBIO, CXOIMMOCTBIO M BOCIIPOU3BOANMOCTEIO.

IMonsiTHE «METPONOrMYecKoe OOecIeueHHe» MPUMEHSETCs, KaK MPaBUJIO, MO OTHOLICHUIO K M3MEPECHMSIM (MCIBITAHUIO MM KOHTPOIIIO).
JlomyckaeTcst HCIOIb30BaHHE TEPMUHA «METPOJIIOTHYECcKoe 00eceueHHEe TEXHOIONYECKOro Ipolecca» (IPOU3BOICTBA WM OPraHU3aLMH).

O6bexToM MO SBISTIOTCS BCE CTaANH SKH3HEHHOTO [IUKJIIA IPOIYKIIUH, H3/ISIHs MU YCIIYTH.

Ion >xu3HenHbM nukioM (KL[) moHMMaeTcst COBOKYIHOCTh IIOCIEJOBATENbHBIX B3aHMOCBS3aHHBIX IPOIECCOB CO3JAHUS U H3MEHEHUS
COCTOSIHHUS IIPOAYKIIMH OT (POPMyITMPOBAHUS HCXOHBIX TPEOOBAHMI K Heil 10 yTHIIM3ALUHU [0C/Ie OKOHYAHUS IKCIUTyaTalliy WM OTPEOICHHMS.

MeTpOJ’lOl"l/l‘leCKOC odecneuyeHue

\ 4
Y

HayuHnblie 0cHOBBI Mertponorust

\ 4

A 4

HopmatuBHble Tl'ocynapcTBeHHas cuctema

o0ecriedeHns eINHCTBA U3MEPEHUIT

A\ 4
A 4

Texnuueckue Cucremsbi:

OCHOBBI 1) rocynapCTBEHHBIX 3TAJIOHOB €MHHUIT
OB;
2) nepenaun pazmepos eauHnn OB ot
9TaJoHOB K pabounm CU;

3) pa3paboTKH, IPOU3BO/CTBA U BEITYCKA
pabounx CU;

4) rocynapcTBeHHBIX ucnbiTanuii CU;

5) rocy1apCTBEHHOH NOBEPKH U
kanuoOpoBku CU;

6) cTaHIapTHBHIX 00PAa3ILIOB COCTaBa U
CBOJCTB BEIIECTB ¥ MAaTE€PUAJIOB;

7) CTaHAAPTHBIX CIIPABOYHBIX JAHHBIX

0 (PU3UIECKIX KOHCTAaHTaX M CBOICTBAX
BEIIECTB  MaTePHAIIOB.

\ 4
\ 4

OpraHu3anuoHHbIe 1. TocynapcTBeHHast

OCHOBBI METpoJIoTHYecKas Ciryxoa.

2. BemoMcTBeHHAsT METPOJIOTHYCCKAs
ciy:x0a

Puc. 3.1. Ocrogbl memponocuuecko2o obecnevenus
Tak, Ha cTaguu pa3pabOTKU MPOAYKIUH A JOCTIKEHUS BEICOKOTO Ka4eCTBa M3MEIHs IPOM3BOIUTCS: BEIOOP KOHTPOIUPYEMBIX IIAPAMETPOB;
HOPM TOYHOCTH; JOITyCKOB; CPEACTB H3MEPEHHUS, KOHTPOIIS U HCIBITAHHS. TaK Xe OCYIIECTBISICTCS METPOIOTUUECKast SKCIIEPTH3a KOHCTPYKTOPCKOM
Y TEXHOJIOTUYECKON JTOKyMEHTAIMH.
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Mertponorudyeckoe oOeCriedeHHe MMEET YeThIPe OCHOBBI (COCTABIIIONINE): HAYYHYIO; HOPMATHBHYIO; TEXHHYECKYI0 U OPraHHM3alMOHHYIO,
cozieprkaHue KOTOPBIX I0Ka3aHo Ha puc. 3.1.

Pa3paboTka 1 IpoBeIeHNE BCEX MEPOIPHATHI O METPOIOTHYECKOMY 00ECIICUEHHIO BO3JIOKEHO Ha METPOJIOTHYECKHE CITYXKOBI.

Mertponorudeckas ciayx6a (MC) — co3maercss B COOTBETCTBHHU C 3aKOHOJATEIBCTBOM JUISl BBINOIHEHUS PabOT 10 0OECICYECHUIO CAMHCTBA
U3MEPEHUH U OCYIIECTBIICHHS METPOIOTHIECKOTO KOHTPOIIS H HAA30Da.

MC npefcTaBiIsieT CeTh rocy1apCTBEHHBIX M BEZIOMCTBEHHBIX METPOJIOTHYECKHX OPraHOB M HX AEATEIbHOCTD, HALIPABJICHHYIO Ha 0OecreyeHne
€/IMHCTBA U3MEPEHUN U eIMHO00Pa3Us CPEACTB U3MEPEHHI B CTpaHe.

EnuHCTBO H3MepeHuil — Takoe COCTOSTHUE M3MEPEHHH, IPH KOTOPOM HX Pe3yJIbTaThl BEIPAXKEHEI B y3aKOHEHHBIX equHuIax @B u morpenmnoctu
U3MEPEHUH U3BECTHBI C 3aJJaHHOM BEPOATHOCTBIO.

EnunooOpasue cpeacts usmepeHuid — 310 coctosiHue CH, koTropoe XapakTepu3yercs TeM, YTO OHM IIPOrpajyHMpOBaHbl B Y3aKOHEHHBIX
€IMHUIAX U UX METPOJIOTHIECKHE CBOMCTBA COOTBETCTBYIOT HOPMaM.

Opzanusayuonnvie ocnogvt OEH

OpraHu3aloHHON OCHOBOI obecrieyenus emauHcTBa m3Mmepenuit (OEUN) smistores ocynapcTBeHHass 1 BeqoMCTBEeHHAss METPOJIOTHYECKHE
CITY>KOBL.

ITo 3akony P® «O6 obecnieueHnn emuHCTBa H3MepeHuin» ['ocymapcTBenHass merponorudeckas ciayxkba (IMC) Haxomurtcs B BeICHUH
T'occrangapra Poccun, HeceT OTBETCTBEHHOCTD 3@ METPOJIOTMYECKOE 00eCIIeueHHE U3MEPEHHH B CTPaHE Ha MEKOTPACICBOM YPOBHE U OCYIIECTBIISCT
roCcyJapCTBEHHBII METPOIOTHYECKHII KOHTPOIIb U HAaI30P.

B cocraB ['ocynapCTBEeHHOH METPOJIOTHIECKOH CITyKObI BXOSAT CIEAYIOLINE CTPYKTYPHI.

1. l'ocynapcTBenHble HaydHble Merponorudeckue ueHtpsl (CHMII), merposnornyeckue Hay4dHO-HCCIENOBATENbCKHE HHCTHTYTBI, KOTOpPBIE
HECYT OTBETCTBEHHOCTD 3a CO3JaHME, XpaHEHHE U NPUMEHEHHE TOCYIapCTBEHHBIX dTAJIOHOB SIWHHI] (PM3UUECKUX BEIMUYHH, a TaKKe 3a pa3paboTKy
HOPMAaTHBHBIX JJOKYMEHTOB 110 00ECIICYEHUIO SAUHCTBA U3MEPEHUI.

2. Oprausl I'MC Ha TeppuTOpHH peclyONuMK B cocTaBe PoccHi, aBTOHOMHBIX OKPYroB, KpaeB, obiacteif, ropogoB MockBbl u CaHKT-
ITerepOypra.

OcnogHas OesmenvHOCMb OAHHBIX OP2AHO8 HANpAslieHd Ha obecneyenue eouncmea usmeperuti 6 cmpare. OHa BKIIOYACT: CO3/1aHHE
TrOCYAapCTBEHHBIX M BTOPUUHBIX 3TAJIOHOB; pa3paboTKy CHCTEM mepenadn pasmepos eauHul @B pabounm cpencTBaM U3MEPEHUH; TOCYAapCTBEHHbIH
METPOJIOTHYECKUI KOHTPOJb M Haa30p 3a IPOU3BOJCTBOM; COCTOSIHHEM, OSKCILTyaTanmued M pemMoHTOM CU; MeTpONOrHYecKylo JKCIEpTH3Y
JOKYMEHTAallH ¥ BKHEHIIHNX BHIOB IPOIYKIINH; METOJHIECKOE PYKOBOACTBO METpoorndeckiumMu ciryxx6amu (MC) IopuaindecKux JIuL.

TeppuTopuaibHble HEHTPBI CTAHAAPTH3ALMU U METPOIOTUH HACUUTHIBAIOT 0KOs1o 100 equHumIL.

HestensHocts 'HMI pernamentupoBana nocranonieHueM Ipasurensctea PO ot 12.04.94 Ne 100.

B cootBercTBuM ¢ 3akoHOM «OO0 oOecredyeHNH eIUHCTBA M3MEPEHHiI» B HEOOXOAMMBIX CIydasX MOTYT OBITH CO3JaHBI METPOJIOTHYECKHE
CITy>KOBI FOCYJapCTBEHHBIX OPraHOB ynpaBieHus PO Bo riase ¢ npeacTaBUTeNeM aAMHHHCTPALMH, 00JIaJalolUM COOTBETCTBYIOMIUMU 3HAHUSMH U
MIOJIHOMOYHSIMU.

Ipu BBIMONHEHHH padoT B cdepax, MPeLyCMOTPEHHBIX cTaTheil 13 ykaszanHoro 3akoHa, cozmanne MC sBistercst oOs3arensHbIM. K Takim
cdepaM IeATeNbHOCTH OTHOCSTCA:

1) 3npaBOOXpaHeHNE, OXpaHa OKPYXKaroIlel cpesibl, oOecreueHne 0e30MacHOCTH TPY/a;

2) TOproBbIe ONepaly U B3aMMHBIE PacyeThl My IOKyIaTelleM U IIPOJaBIIoM;

3) rocynapcTBEHHbBIE yYETHbIE ONIEPALIUH;

4) obecrieueHre 0OOPOHBI TOCYAAPCTBA;

5) reome3ndecKre U 'HAPOMETEOPOIIOTHIECKUE PaOOTEHI;

6) OaHKOBCKHE, HAJIOrOBbIE, TAMOXKEHHBIE U IOYTOBBIE OIIEPALIUH;

7) IPOU3BOACTBO MPOIYKIINH, IIOCTABIISIEMOH 10 KOHTPaKTaM IS TOCYIapCTBEHHBIX HYX] B COOTBETCTBHH C 3aKOHOZIATENLCTBOM Poccniickoit
Denepanuy;

8) MCHBITaHMS M KOHTPONb KayecTBa MPOAYKIHU B LEIAX OHNpeeleHHs COOTBETCTBHSA O00A3aTeNbHBIM TPEOOBAaHUSIM TOCYAapCTBEHHBIX
crangaptos PO u npyrue.

Mertposnornueckast ciyx06a rocyapCTBEHHOTO OpraHa yIpaBIeHHs] MOKET BKITIOYATh:

1) cTpyKTypHbIE IOApa3/eNeHus TIaBHOIO METPOJIOra B IIEHTPAILHOM alIlapaTe rocyJapCTBEHHOTO OpraHa;

2) ronoBHEIe 1 6a30BbIe opranu3anuu MC B OTpaciisIX U NOAOTPACIIsX, Ha3HaYaeMble OPTaHOM YIIPaBIICHHS;

3) MeTponornueckue cIyKObl PeIPUATHH, OpraHu3alnil 1 yIpexKICHUI.

MeTtponoruueckue CIy:kKObl IOPHIMYECKUX JIUL — CAMOCTOSTENIbHBIE CTPYKTYypHBIE MOAPA3NENCHHs, B COCTAaB KOTOPHIX MOTYT BXOIHUTh
TIOBEpOYHEIE M KaTNOPOBOYHBIE JIAOOPaTOPHH, a TaKxKe IMopaseneHus o pemonty CU.

Merpororiudeckue Ciry>k0bl IOJKHBI OBITh aKKPEAUTOBaHBI opranaMu ['occrannapra Poccuu (B coorBercteuu ¢ npasuaamu 1P 50.2.013-97)
Ha CPOK He OoJiee MATH JIeT.

Tocyoapcmeennoe ynpaenenue OesmenbHOCMbl0 NO obecneuenuio eduncmea usmepenuti 6 Poccuu ocywecmensem Iocyoapcmeenbiil
xomumem Poccuiickoii Dedepayuu no cmandapmuszayuu u memponozuu (I'occmanoapm Poccuu).

OH sBsieTCst (peiepalibHBIM OPTaHOM HCIIOJIHUTENIBHOM BIACTH, OCYIIECTBISIONIMM MEKOTPACIEBYI0 KOOPANHALMIO, a TaKKe QYHKINOHAIBHOE
peryiaupoBaHue B 00JIACTH CTaHJAPTH3ALNI M METPOJIOTHH.

B cBoeii nestensHocTH ['occTanmapT pykoBoacTByercs KoHcTuTyrmeid, henepabHBIMA 3aKOHAMH, YKa3aMH M pacropsbkeHusME [Ipesunenta
CTpaHbl, IOCTAHOBJIEHUSIMH U pacnopsbkeHusMu [IpaButenscTsa, a Takke Ilonoxxennem o I'ocynapctBennom komutere Poccuiickoit @enepanyu no
CTaHJapTH3AlUH 1 METPOJIOTHH.

T'occTanmapT OCYIIECTBISIET CBOIO IETEIFHOCTh HEMOCPEACTBEHHO U Yepe3 HOIBEIOMCTBEHHbIE €My TEPPHTOPHAIBHBIC IIEHTPHI METPOJIOTUH,
a TaKKe Yepe3 rocyJapCTBEHHBIX HHCIIEKTOPOB MO HA30pPY 32 TEXHUYECKUMU PErIaMeHTaMH U 00eCIICUCHHIO eANHCTBA H3MEPeHUSL.

T'occranmapT Poccun pyKOBOIUT CIIEYIONIMMH METPOJIOTHIECKHMHE CITYy)KOaMH.

1. F'ocynapcTBeHnas MeTporornueckas ciyx6a (I'MC).

2. TocynapcTBeHHas Cily’)k0a BPEMEHHM W 4YacTOTHl M ompeneneHus napamerpoB BpamieHus 3emun ('CBY) — cerb opraHmsanmii, HeCymmx
OTBETCTBEHHOCTH 33 BOCIHPOHM3BE/ICHHE M XpaHEHHE BPEMEHHM M YacTOTHI M Hepefady MX pa3MepoB, a Takke 3a obecledeHue motpebuTerneit
nH(pOpMaIHeH 0 TOYHOM BPEMEHH, 32 BBINOITHEHHE H3MEPEHUH BPEMEHH M YaCTOTHI B yCTAHOBJICHHBIX CAMHULAX U IIKAJIaX.

3. TocynapcTBeHHas Ciiyk0a CTaHAApTHBIX 00pasIoB cocTaBa M cBOiCTB BemecTB u MarepuaioB ('CCO) — cerb opraHuzaiuii, HECYIIUX
OTBETCTBEHHOCTD 3a CO3JaHHE U BHEIPCHHE CTAaHIAPTHBIX 00Pa3lOB COCTaBa M CBOMCTB BEIIECTB M MAaTEPUAIOB C LENbI0 0OECIICUSHHs SIHHCTBA
M3MEpPEHH.

4. TocynapcTBeHHas city)k0a CTaHIapPTHBIX CIPABOYHBIX JaHHBIX O (PM3MYECKUX KOHCTAHTaX W CBOMCTBax BemecTB 1 Matepuanos (CCCH) —
CeTh OpraHH3alliii, HECYIINX OTBETCTBEHHOCTDH 3a MOJyYeHHE H MH(POPMALMOHHOE 0OeCIeYeHNe 3aMHTEPECOBAHHBIX JINI JAHHBIMH O (PU3HMIECKHX
KOHCTaHTaX M CBOWCTBAX BEILIECTB U MaTePHaJIOB, OCHOBAaHHbIX Ha HCCIICJOBAHUIX ¥ BBICOKOYACTOTHBIX M3MEPECHHSX.

OcHoBHbIe 3amaun ['occranmapta Poccunt B 001aCTH METPOJIOTHH.

1. Peanuzanmst rocyapCTBEHHON MOJUTUKH B cepe MeTposiorndeckux ciryx6 (MC), ycTaHOBIEHHE ¥ UCIOJIb30BaHHE CTAHIAPTOB, STAJIOHOB
€IMHUL (pU3HIECKHUX BETUYHH U HCUHCIICHHS BPEMEHH.

2. OcyIiecTBiaeHHE Mep IO 3alIMTE MpaB MOTpeOHUTENeld W HWHTEPECOB roCcynapcTBa B OOJACTH KOHTPONS 3a COONIOICHHUEM TpeOOBaHMiA
6e3011acHOCTH TOBapOB (paboT M yCIiIyr).

3. Ob6ecnieuenne GyHKIMOHUPOBAHHSA U Pa3BUTHS CHCTEM CTaHAAPTH3aLHH, 0OCCIICUCHNs CANHCTBA U3MEPEHHUH, CepTHDHKALINN, AKKPEANTALII
U HayYHO-TEXHUYECKON HH(YOPMAIUH B 9TUX 00IACTIX, a TAKXKE HX TapMOHHU3AIMS ¢ MEeKTyHAPOIHBIMH U HAI[MOHATIBHBIMI CHCTEMAMH 3apYOeKHBIX

CTpaH.
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4. OpraHusauys U ITPOBEICHHE TOCYJapPCTBCHHOIO KOHTPOJS M HaJ30pa 3a COOJNIFOJCHHEM 00s3aTelbHBIX TPEOOBAHMI TIOCYIapCTBCHHBIX
CTAaHJAPTOB, MIPABUII 00s3aTENFHON CepTH(HHUKAINH 332 CePTUPUIMPOBAHHOH MPOAYKIHEil, a TakXkKe TOCYAAPCTBCHHOTO METPOIOTHIECKOT0 KOHTPOIIS
U HaJ30pa.

5. dopMHpOBaHHE COBMECTHO C (hefepalbHBIMU OpPTraHAMM HCIIOJHUTEIBHON BIACTH (efiepaibHbIX HMHPOPMALOHHBIX PECYpCOB U
uHppacTpyKTypsl MC, akKkpeIuTaIuy, Ka4ecTBa H KJIaCCH(HKAINH TeXHUKO-D)KOHOMUIECKOH HH(OPMAIHHL.

Tema 3.2. Hayuno-meroanyeckue u npaBoBsie ocHoBbl OEU (Jleknusi-quckyceust — 0,4 gac.)

HayuHoit ocHoBo# obecrieuenus equncTBa uamepenuit (OEN) sBisercs merposorus (puc. 3.1).

HamomuuM, memponozus — 3To Hayka 00 m3MepeHMsIX ¢m3udeckux BennuuH (PB), mMeTomax M cpencTBax oOecledeHHS UX EIAUHCTBA
U croco0ax JOCTIKEeHHs TpebyeMoil TouHOCTH |5, ¢. 2].

IpaBoBoii cocrapistomell obecrnieuenus eaurcTBa usMmepeHuil (OEN) ciiyxuT 3akoHOmaTenbHAass METPOJIOTHs, KOTOPas SIBISIETCS Pas3leiioM
METPOJIOTUH, U TIIPEACTABIIACT o000l  KOMILIEKC TOCYJapCTBEHHBIX aKTOB W HOPMATUBHO-TEXHUYECKHUX JOKYMEHTOB pas3jIN4YHOI'O YPOBH!,
PETIIAMEHTUPYIOIINX METPOJIOTHUICCKUE TIpaBuiIa, Tpe60BaHPI?I 1 HOPMBI.

HopmatuBHO# ocHOBO# Merponornueckoro obecrnedenus (MO) siBisiercst [ocymapcetBeHHast cucteMa oOeCleueHHs €AMHCTBA M3MEpEHHI
rem.

HOpMaTI/IBHaﬂ 6a3za obecricueHwHs C€INHCTBa H3MCpeHHﬁ IpeacTaBj€Ha Ha pucC. 3.2.

HopmaTusHas 6a3za OEN
> KoHncTutyiimonnas HopMa o BOIpocaM METPOJIOTHH
—> 3akons! «O0 obecrieueHNH SAMHCTBA U3MEPECHUI
1 «O TEeXHIIECKOM PeryInpOBaHII»
Y IloctanoBnenus IlpaBurenscTBa Poccuu no oTnenbHbIM
BOIpOCcaM (HaIMpaBJICHUSIM) METPOJIOTHUECKOH IEATENHHOCTH
> HopmarusHzele noxkymenTsl ['occrangapra Poccun:
I'OCT P, ITP, P, PMI', MU, P]]
Y PexomeHnmamu rocyqapCcTBeHHBIX HAYYHBIX
METPOJIOTHUYECKUX IIeHTPoB ["occTrarnmapra Poccnn

Puc. 3.2. Hopmamuenas baza obecneuenus eOuHcmsa usmepenuil

Bces merpornorudeckast gestenbHOCTh B PO ocHOBaHAa Ha KOHCTHUTYIIMOHHOH HOpMe, KOTOpas yCTaHABIHBAeT, YTO B (elepalbHOM BEICHUU
HaXOJATCS STAJOHBI, CTAHJAPTBI, METPUYECKass CHCTEMa M HMCUUCIEHUE BPEMEHHU, U 3aKPEIUIeT IEHTPAIM30BAHHOE PYKOBOJCTBO OCHOBHBIMH
BOIPOCAMH 3aKOHOAATEIILHON METPOJIOT Y, TAKHMH, Kak eXUHULE! DB, 5TaNoHbI U CBsI3aHHBIE C HUIMH JPYTUe METPOJIOTHYECKIE OCHOBBL.

B pasButHE 9TOI KOHCTUTYLIHOHHOH HOPMBI IPUHATHI 3aKOHBI «O0 0OecredeHnH eIMHCTBA U3MEpeHui» H «O TeXHHUECKOM PEryIupOBaHUM,
JIETAIU3UPYIOIUE OCHOBBI METPOJIOTHUYECKON IESTEIbHOCTH.

OcHOBHBIMHE 1IeNIsIMU 3akoHa «O0 oOecriedyeHHN eIMHCTBA U3MEPEHHIH», TPHHATOrO B 1993 T., SIBISFOTCS:

1) ycraHoBIIeHHE IPAaBOBBIX OCHOB o0ecneyeHust einHcTBa u3mepenuii B Poccuiickoit ®enepanum;

2) peryiaupoBaHHE OTHOIICHHH TOCYJapCTBEHHBIX OPTaHOB YIPABICHHS C IOPUANYECKIMH H (H3MYECKHMH JIHI[AMH II0 BOIPOCAM
M3TOTOBJICHUS, BEIITYCKa, SKCILTyaTallH, PEMOHTA, IIPOJaXKH U UMIIOPTA CPEJICTB U3MEPEHUIA;

3) 3ammTa IpaB U 3aKOHHBIX HMHTEPECOB IPaXkAaH, YCTAHOBIEHHOTO IPABONMOPSAAKA M SKOHOMUKH Poccum OT OTpHIATeIbHBIX MOCHEICTBHIA
HEJI0CTOBEPHBIX PE3YJIbTaTOB U3MEPEHNU;

4) coneiicTBre Iporpeccy Ha OCHOBE CO3/aHUS ¥ IPHUMEHEHHS FOCYJaPCTBEHHBIX 9TaNoHOB exunnn OB;

5) rapMOHHU3AIMS POCCUICKOM CHCTEMBI H3MEPEHUI C MUPOBOW MPAKTUKOM.

B 3akoHe ompezneneHbl ClEAyIOMIME OCHOBHBIX IOHATHUS METPOJIOTHH: €JUHCTBO H3MEPEHMH; CPEACTBO H3MEPEHUsS; ATAJOH €IMHHILIBI
BEJIMIMHBL; METPOJIOTHYecKast CIIyxk0a; MeTpOJIOTHUEeCKHH KOHTPOJIb M HAJ30p; IoBepka M KannOpoBka CU; cepTHdHKaT 00 YTBEp)KICHHH THIIA
CpelCcTBa H3MEpEHHs, aKKpeOuTalus Ha mpaBo moBepku CU, NHIEH3Ms Ha H3rOTOBJIEHHE (PEMOHT, HPOAAXKY, HMPOKAT) CPEeICTB HM3MEpEHHI,
cepTUdHUKAT 0 KaTMOPOBKE.

IIpuBeeHHBIE ONpEENeHsT COOTBETCTBYIOT O(DMIMAIEHON TEPMHHOJIOTHH MEXIyHApOIHOH OpraHU3allMi 3aKOHONATeIbHOH METPOJIOTHU
(MO3M).

3aKkoH yCTaHABIHBAET, TOT (haKT, YTO TOCYHAPCTBEHHOE YIpPaBICHHE NEATENBHOCTHIO IO OOECIeYeHMIO eIMHCTBA M3MepeHuil B Poccmu
ocymectsiser ['ocynapctBennbiii Komurer P® mo crammaprusammu u Merpoioruu (Ioccrammapt Poccun), m onpenenser ero Leid, 3a1add,
KOMIICTEHI[HIO, OTBETCTBEHHOCTD Y IIOJTHOMOYHSI.

Tonoxxenus: nanHoro 3aKoHa paciupeHbl ['ocy1apCcTBEHHON CUCTEMOi 00eCTIeYeHUs €ANHCTBA U3MEPEHHN.

TocynapcTBeHHast cucrtema obecriedeHust exuHcTBa m3Mepennit (I'CH) mnpencraBiser coOod KOMIUIGKC HOPMATHBHBIX JOKYMEHTOB
MEXPETHOHAIBHOTO H MEXOTPAclIeBOr0 YpPOBHEH, yCTaHABIMBAIOMIMX IPaBUIIa, HOPMBI M TpeOOBAaHMS, HANpaBICHHBIC HA NOCTIDKCHHE U
MOJI/Iep KaHKe SAMHCTBA U3MEPEHHH B cTpaHe (IpH TpeOyeMoi TOUHOCTH), yTBepkaaeMbIx ['occtanaaptom Poccun.

OcHoBHbIME 00bekTamu ['CU siBistroTCs:

1) eqununer OB;

2) TOCyIapCTBEHHBIE ATATOHBI M OOILEPOCCUICKUE TOBEPOYHBIE CXEMBI;

3) metons! u cpexcTBa nosepku CU;

4) HOMEHKJIaTypa U coCcOObI HOPMUPOBAHHUS METPOJIOTHYECKUX XapakTepucTHK (MX) cpencTB u3MepeHuii;

5) HOPMBI TOYHOCTH U3MEPEHNUH;

6) criocoObI BeIpaXKeHHs U GOPMBI IIPEICTaBICHUS PE3YIIbTATOB M MOKa3aTelleld TOYHOCTH U3MEpPEHH;

7) METOIVKY BEHIIIOIHEHUS U3MEPCHU;

8) METOUKH OIIEHKU JOCTOBEPHOCTH U ()OPMBI IPEACTABICHHUS JAHHBIX O CBOHCTBAX BEIIECTB U MaTEPHAIIOB;

9) TpeOoBaHMs K CTAaHAAPTHBIM 00pa3IaM CBOICTB BELIECTB 1 MaTCPUAIOB;

10) TepMUHBI U OIIpesieIeHNs B 00IaCTH METPOIOTHH;

11) opranmzanus ¥ HOPSIOK HPOBEAEHUS TOCYAAapCTBEHHBIX HcnbiTanuid CH, MOBEpKH M METPOIOIHYECKON aTTECTAIMU CPEACTB M3MEPCHUH,
kanu6poBku CU, METpoIoruyecKkoi 3KCIepTH3bl HOPMAaTUBHO-TEXHUUYECKOH, MPOEKTHON, KOHCTPYKTOPCKOM M TEXHOJIIOTMYECKON TOKYMEHTAaLlUH, a
TaKoKe SKCIIEPTU3BI U JAHHBIX O CBOMCTBAaX MaTEPHAIIOB U BEIECTB.

20



Texywas memponozuveckas 0esmeibHOCmy peziamenmupyemcs nocmanoenenusamu lpasumenscmea P®.

Jnst peanu3anuy yKa3aHHBIX BBIIIE 3aKOHOB M IOocTaHOBIeHui! [IpaBurenscTBa Poccuu pazpabaThIBaloTCst M IPHHIMAIOTCS OA3aKOHHBIC aKThI
— HOPMAaTHBHBIC JJOKYMEHTBI, YCTaHAB/IMBAOIIME TIPAaBUIIa, OOIIME TIPUHIUIIBI HIN XapaKTEPUCTHKH, KACAIOIIMECsS PA3IMYHbIX BHIOB JEATCILHOCTH
ni ux pesyasratos (COCT P 1.12-99).

K HOpMaTHBHEIM JOKyMEHTaM [0 METPOJIOTHH, ACHCTBYIONINM Ha TEPPHTOPHU Poccuu, OTHOCATCS pa3andHbIe KaTeTOPUH U BUABI CTAaHAAPTOB
(T'OCT, I'OCT P, OCT, PCT u npyrue).

bonburoe 4HCIIO CTaH/IapTOB, HPUHUMAEMBIX y Hac B CTpaHe
U 3a ee IpeJienaMy, 3acTaBiIseT IPHBOUTE HEKOTOPHIE H3 HUX B COOTBETCTBHE APYT IPYTY, TO €CTh TapMOHH3HUPOBATh.

I'apMoHUM3aLyMst cTaHIAApTa — 3TO IPUBEJCHUE €r0 COJIEP)KUMOI0 B COOTBETCTBUE C APYIUM CTaHAAPTOM (KaK MPaBMIIO, MEXIYHAPOIHBIM) IS
obecrieueHHsT B3aHMO3aMEHAEMOCTH MPOAYKIUM (WM YCIIyT), B3aUMHOIO MOHHUMAHHMS PE3yJbTaTOB UCIBITAHWHA M MH(POPMALHH, COJepKalleiics B
CTaHJapTax.

IpaBuna (IIP) mo MeTponoruu, CTaHAAPTU3ALMH, CEPTUPHUKALNM U aKKPEIUTALMH MNPEICTABISIOT COOOH HOPMATHBHBIC JIOKYMEHTBI,
YCTaHABJIUBAIOIINE 00s3amenbHble 0N NpuMeHeHus OPTaHU3aLMOHHO-TEXHUYECKUe U (W) OOLIETEXHHMYECKHE MOJIOXKEHUS, MOPSIKH, METOIbI
BBITIOJTHEHNUS PaOOT B IEPEUHCIICHHBIX BBIIIE 00IACTSIX.

Pexomennarmu (P), B Tom uncie u Mmexrocynapcersertsie (PMI) mo MeTponoriu, CTaHaapTH3aUH, CePTUGUKALMN U aKKPEIUTALMH SBISIFOTCS
HOPMAaTHBHBIMU JIOKYMEHTAMH, COZAEPXKAIMMU 000pO60bHbIe O NPpUMEeHeHusi OPTaHH3alHOHHO-TEXHHYECKHe M (WIM) OOILIEeTeXHUYecKue
HIOJIOKEHUSL, TIOPSAKHU, METO/IbI BBIIIOIHEHUS paboT, a Taxke PeKOMEHIyeMbIe IIPaBHIIa BEITOIHSHUS 3THX PaboT.

Meroauueckue uHerpykuuu (MHW) u pykoBoasmue qokymeHTsl (P/1) sBIsSOTCS HOPMAaTUBHBIMU JOKYMEHTAMH METOJMYECKOr0 COAEPKaHUSI 1
pa3pabaThIBAIOTCS OPraHU3ALMAMHU N0/IBEAOMCTBeHHbIMU ["occTanapty Poccun.

Tema 3.3. Texunueckne ocHoBsl OEN

Texuudeckoil ocHOBOII ['ocyapcTBeHHOH cucTeMBI obecniedeHus enuHcTBa m3Mepenuit (I'CH) sBistrores (puc. 3.1).

1. Cucrema (COBOKYIHOCTb) FOCYIapCTBEHHBIX STAJOHOB €AMHHUIL U KA (PU3NUECKUX BETMYHMH — 3TaJIOHHAS 0a3a CTpaHbl.

2. CucreMa nepeziauyl pa3MepoB euHNL 1 mkaix @B ot sTanoHoB ko BceM CU ¢ TOMOIIBIO ATAJIOHOB H APYTUX CPEICTB IIOBEPKH.

3. Cucrema pa3paOOTKH, IIOCTAHOBKU Ha IIPOM3BOJICTBO U BBIycKa B oOpameHne padounx CH.

4. Cucrema rocylapCTBEHHbIX UCIIBITAaHUIM CPeACTB u3MepeHuid (yrBepskaeHue tuna CU), npenHa3HaueHHBIX IS CEPUHHOTO MM MacCOBOTO
IPOU3BOJICTBA M BBO3a H3-3a IPAHUIIEI ITAPTHAMU.

5. Cucrema rocy1apcTBEHHOU M BEZIOMCTBEHHOI METPOIOTHYECKON aTTeCTaluH, II0BEepKH U Kanunoposku CH.

6. CucreMa cTaHIapTHBIX 0OPA3LOB COCTaBa M CBOMCTB BEIECTB U MaTEPHAJIOB.

7. Cucrema CTaHAAPTHBIX CIPABOYHBIX JaHHBIX O (PM3MYECKUX KOHCTAHTAX M CBOMCTBAX BEIIECTB U MATEPHAIIOB.

Pa3nuyaroT AeneHTpaIn30BaHHOE H [ICHTPAIN30BaHHOE BOCIIPOU3BEACHNE SAUHHL ((U3HIECKUX BEJIMYHH.

Ipy JeUeHTPaTu30BaHHOM eIMHHIBI OB BOCHPOM3BONATCS TaM, Ii¢ BBIIONHAIOTCS H3MEPEHHs (HampuMep, M’ H APYrHe MPOM3BOIHBIE
(u3nYecKue BEIUIMHEL).

Ilpn nenTpamm3oBaHHOM HHGpopManus o enuHunax OB mepemaercs ¢ Mecta HMX LEHTPAIM30BAHHOIO XpaHEeHWs. BocmpomsseneHue
OCYILIECTBIIAETCSI C HOMOMIBIO CIENUATbHBIX TEXHHYECKHUX CPEICTB, KOTOPBIE HA3bIBAIOTCS STAIOHAMH.

OCHOBHBIE CIMHHIBI (U3UYCCKUX BEIHYHMH: METp; KHIOIPaMM; CEKyHIa; aMIep; KeIbBUH; KaHAeNa M MOJb BOCIPOM3BOIITCS TOJIBKO
LEHTPAIN30BaHHO.

Dmanon eounuybl puzuuecKoii 6eaUUHBL — 3TO CPEACTBO U3MEPEHUH, NTPEHA3HAYEHHOE 1JIsl BOCIIPOM3BEACHHS U XpaHeHus eauHubsl OB ¢
IeJIBI0 IIepeiadyl e pa3Mepa HIDKECTOSIIIM I10 TIOBEPOYHO cxeMe (TOYHOCTH) CPEeACTBaM H3MEpEHHIL.

Ot sTanoHa exyHNNA GU3NIECKOI BETMINHEI IIEPeIaeTCs PaspsiIHEIM (IIOPSIKOBBIM) 3TaJIOHAM, a OT HUX — PabOYUM CpeCTBaM H3MEpEHHIl.

DTaNoHBI KIaCCU(UIUPYIOTCS HA HEPBUYHBIC, BTOPUYHEIC U pabodue.

Ilepeuunwiii 3manon — 31O TAJNOH, BOCHIPoM3BosIui equHuIy @B ¢ HauBBICIIEH TOYHOCTEIO, BO3MOXHOI B TaHHOU 00JIACTH M3MEpEHHIL.
TlepBHYHBIH STaTOH MOXKET OBITH TOCYIAPCTBEHHBIM (HALMOHATIBHBIM) U MEXKITYHAPOTHBIM.

Tocyoapcmeennsiii 5manon eQunuybl Pu3uuecKoi 6eaUYUHbsl — 3TO NEPBUYHBIN (MM CIICIHAIBHBIN) 3TaNOH, OQHIHAIBHO yTBEPKICHHBIH B
KauecTBe MCXOIHOro Ha Teppuropun Poccuiickoit denepaun.

Cneyuanvnutit Imanon — 5TO JTAJOH, 0OSCHEUMBAIOIIMI Bocmpon3BeneHne ennHUIbl @B B 0COOBIX YCIOBHSX M 3aMEHSIONIMII B 3THX
YCIIOBUSIX MEPBUYHBIN HTANIOH.

MesxayHapOIHEIE STATOHBI XPaHHUT U HOJiepkiBaeT MexayHapoaHoe 61opo Mep u BecoB (MBEMB).

Baxneiinreii 3agaueit MBMB sBnstercst neproandeckoe cimdeHne (CpaBHEHHE) MEXIy cO00i MEXTyHapOIHBIX M HAIlMOHATBHEIX 3TANOHOB
OCHOBHBIX U HPOU3BOJHBIX BeIHUUMH Sl.

HarmprMep, 3TaOHBI MeTpa U KWJIOTpaMMa CIIMYAIOT Ka)Kable 25 JIeT, a 2JIeKTPUUECKIe U CBETOBBIE ATAJIOHBI — OJHH pa3 B 3 roza.

ITepBHYHOMY STaIOHY CONOTYNHEHEI BTOPUYHEIE H pabodne (pa3psIHbIe) ITAIOHEL.

Bmopuunsiit s)manon — 31o TANOH, 3HaUeHHE KOTOPOro yCTaHABIUBAIOT 110 IIEPBHYHOMY (TOCYJapCTBEHHOMY) STAJIOHY.

BropuuHble OSTanoOHBI — OTANOHBI-KOIMH — MOTYT YTBepxkmaTbes mubo Ioccrammaprom P®, mubo rocygapcTBEHHBIMH HayYHBIMHU
METPOJOTHIECKHMH [EHTPAMH.

CymiecTByeT 3 TUIa BTOPUYHBIX STaJOHOB.

1. DranoH-cBUIETENb — MpeAHAa3HAa4YeH I MPOBEPKU COXPAHHOCTU TOCYAAapCTBEHHOTO 3TajlOHA U JUIS 3aMEHbI €ro B ClIydae IOpYM HIU
YTpaTHL.

2. DTanoH CpaBHEHHS — NPUMEHSETCS Ul CIMYEHUS TaJIOHOB, KOTOPHIE MO TeM HJIM WHBIM IPUYMHAM HE MOTYT OBITh HEIOCPEACTBEHHO
CIIYaeMBI IPYT C APYTOM.

3. DTaJyoH-KOMYsI — BTOPHUYHBII 3TaJIOH, MPeIHa3HaueHHBIH JUIs nepefadn pa3MepoB exuHun OB padbounm stasoHaM.

Pabouuii 5omanon — >TajoH, NPAMEHSIEMbIH U Hepeladl pa3Mepa eqHHHIBI (HH3UUECKON BEIHMINHBI OT BTOPHUYHBIX 3TaJIOHOB 00Pa3IlOBBIM
CpPEeACTBaM M3MEPEHUIl BBICIIEH TOUHOCTH W (B OTJEIBHBIX ClIy4asx) — HauOosee TouHbIM pabounm CU.

Pa6ouee cpencTBo m3Mepenuii — sto CH, npumeHsiemMoe 1Uisl U3MEPEHHH, He CBA3aHHBIX C Iepenadeil pazmepa exuHunsl OB.

IMepenaua mHGOpMANUH O pa3Mepax eIUHHUIL GH3MUECKUX BEIMYUH OT 3TaloHOB pabdounmm CU ocymiecTBISETCS IO roCyJapCTBEHHBIM HIIU
JIOKaJIbHBIM IIOBEPOYHBIM CXEMaM.

Iogepounasn cxema — 310 yTBEPXKICHHBIN B YCTAHOBICHHOM HOPSIKE TOKYMEHT, YCTAaHABJIMBAIOLINI CPEICTBA, METO/BI H TOYHOCTD HEepefadn
pasmepa eqununbl OB 0T 3TanoHa MM HCXOTHOTO 00PA3IOBOTO CPECTBA U3MEPEHUH PAOOYMM CpeCTBAM H3MEPEHHH.

TocynapcTBeHHBIE TOBEpPOUHBIE CXEMBbI yTBepkaatoTcs [occranmaptom P®, a nokanbHble — BemoMcTBeHHbIMH MC MM pyKOBOJICTBOM
TP TPUSITHS.

Obpasyoeoe cpedcmeo uzmepenuti — 10 Mepa, U3MEPHTENbHBIM IPHOOP MM H3MEPHUTENbHEIN IpeoOpa3oBaTellb, CIIy)Kalye I IIOBEPKU IO
HHM JpYTHX, MeHee TounbIXx CH.

IIpy MHOrOCTYHEHYaTOH IOBEPOYHOIM CXeMe ITANOHHAs TOYHOCTh Hepeladd pa3Mepa eAMHULBI (DH3HYECKON BEIMYMHBI HE JOXOMUT 10
MOTpeOUTENs, TaK KaK Ha KXKAOH CTYIEHH Mepeiayd HHPOpMaLUi TOYHOCTh CHUbKaeTcst B 3...5 (mHorna o 10) pas.

Hcnons3oBanue HEMOCPEACTBEHHO TOCYAApCTBEHHBIX JTATOHOB A MOBEPKH, KaIMOPOBKU aTTeCTAlUM U TpamyupoBku pabounx CU ne
JIOITyCKaeTCsl, TAK KaK TOCYIapCTBEHHBIC ITAJIOHBI SIBISIOTCS HALMOHAIBHBIM JJOCTOSHUEM, LIEHHOCTSIMU 0CO00MH rocyIapCTBEHHOI BaXKHOCTH.

CranzmapTaple 00pa3smbl cOCTaBa U CBOICTB BEIIECTB U MaTEPHANIOB — JTO OOpAa3Ibl BENIECTB M MATEPHAIOB, XUMUYCCKHH COCTaB WU
¢u3nUeckue CBOWCTBA KOTOPHIX THIMYHBI JUIS JAHHOM TPYNIBI BEIIECTB (MaTEPHANOB), OHNPEIENCHBI C HEOOXOAUMOH TOYHOCTBIO, OTIMYAIOTCS
BBICOKHM MOCTOSHCTBOM H YJIOCTOBEPEHBI CEPTHHHKATOM.

O06pasnbl cocTaBa B 00pa3mbl CBOICTB MOAPA3AeNAIOTCS Ha: TOCYAapCTBEHHbIE, OTPACIICBbIC U IPOH3BOACTBEHHbIE (Ipeanpusituii). B Poccun
netictByet I'ocynapcTBenHas ciryx6a ctannapTHeix oopasnos (I'CCO) B coctase HITO BHUUM um. JI.11. Menzneneesa.
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Tema 3.4. T'ocynapcTBeHHBIH MeTPOJIOTHYeCKH KOHTPOJIb U HAA30P

Ilogepka cpedcme uzmepenuii

Ilosepka cpedcmea uzmepenus — 3TO COBOKYIIHOCTh ONEpAlWii, BBHIIOIHACMBIX OPraHAMH TOCYIAapPCTBEHHOH METPOIOTHYECKOH CITy’KOBI
(I'MC) wnmu npyruMu yroTHOMOYCHHBIMH Ha TO OPraHH3alUsMH C LEIbI0 ONPENENCHHUs U MOATBepxkIeHHs coorBeTcTBus CH ycTaHOBICHHBIM
TEXHUYECKUM TPEOOBAHHSAM.

Tocyoapcmeennasn (6e0omcmeeHHas) nogepKa CPeICTBA U3MEPEHHs — ITO IOBEpPKa CPENCTBAa W3MEPEHHid, mpousBoaumMasi opranamu ['MC
(MU BEZOMCTBEHHBIMH OpraHAMH METPOJIOTHUYECKOH CITy»KObI) ¢ IeNbio ompeneneHus morpemHoctell CH u ycTaHOBIEHHS €ro MPUTOZHOCTH K
HIPUMEHEHHIO.

CpezcTBa U3MEpeHUH, MOUIEKAIINE METPOJIOTHYECKOMY KOHTPOIIO M HAI30py, IOABEPraloTCs MOBEPKE MIPU BHIITYCKE M3 IPOH3BOJCTBA HIIU
PEMOHTa, IIPU BBO3€ [0 UMIIOPTY, IIPH IIPOJaXKe U BbIAaUe Ha MIPOKAT, a TAKOKE B MIPOIECCE IKCILTyaTalllH.

Mepeunn rpynn CU, nomexamux nosepke, yreepxaaer ['occranmapt Poccuu B coorBerctBun ¢ MU 2273-93.

Pe3ynbTaToOM MOBEPKH SIBISCTCS.

1. IloaTBeprk/ieHNE MPHUTOJHOCTH CPEACTBAa M3MEPEHMs] K IPHMEHEHHIO. B 3ToM ciyyae Ha Hero M (WJIM TEXHHYECKYIO JOKYMEHTAIHIO)
HaHOCcHTCs OTTHCK [ToBepuTEnbHOrO KileliMa (3HaK YCTaHOBIICHHOH (opMbI) U (1K) BbigaeTcsi CBHACTENBCTBO O TIOBEPKE.

2. Ecrm CU HempHroAHO K HCIIONB30BaHUIO, TO OTTHCK IloBeputenpHOro kieiiMa u (unu) CBHIETENBCTBO O IHOBEPKE AHHYIUPYIOTCS
1 BeIMHCHIBaeTCsS CBUACTENHCTBO (M3BELICHNE) O HEIPUIOJHOCTH I JIeNIaeTCsl COOTBETCTBYIOIIAS 3alIUCh B TEXHUYECKON JOKYMEHTAILIUH.

®Dopmy IToepurenbHoro kieiima u CBUIETENbCTBA O OBEPKE, NOPSAA0K HaHECEHH KileiiMa ycraHaBiuBaeT ['occrannapt Poceun.

CyIecTBYIOT CIIEAYIONINE BUIbI IOBEPOK.

1. IlepBuuHast MOBepKa MPOBOAUTCS I CPEACTB M3MEPEHHH YTBEP)KACHHBIX THIIOB IIPU BBITYCKE MX U3 IPOHU3BOACTBA, IOCIE PEMOHTa, a
TaKKe IPU BBO3E M3-3a IPAHULIbI NAapTUAMU. Takoi noBepke moasepraercs, Kak NpaBuio, Kaxabiid sxk3emmuisip CH.

2. Ileproanueckast oBepKa BEHIIOJIHACTCS Yepe3 yCTaHOBIECHHBIC (MEXKIIOBEPOUHbIE HHTEPBAIIBI) BPEMEHH (HE pexe OJHOTO pa3a B IIATh JET).
Eit moxsepratorcss CU, Haxofsmuecss B 9KCIUIyaTallid WIH Ha XpaHeHHWHU. [leproamdeckyio MOBEpKY JOJDKEH IPOXOIUTh, KaK MPABHIIO, KaXKIbIH
sx3emmuisip CH.

3. Breouepe/Has moBepKa cpeJcTBa N3MEPEHHs IPOBOIUTCS 10 HACTYIICHUS CPOKA €T0 IIEPHOANYECKON MOBEPKH B CIIEAYIOIIHX CITydasX:

1) moBpesxnenus IloBepurenbHOro KieliMa Wiy yrpatsl CBUIETENBCTBA O IIOBEPKE;

2) BBOAA B dKcILTyaTauuto CH nocie pmtenbHoro (0osee 0HOro MEXIPOBEPOYHOro HHTEPBaja) XpaHEeH!s (KOHCEPBALlUK);

3) npoBeieHHs TOBTOPHON HACTPOMKY CPEeNCTBa H3MEPEHUS IIPH HEYIOBJICTBOPUTEIIBHOI ero padore;

4) ornpasku norpedurento CU, He peann30BaHHEIX 10 HCTEYEHUH CPOKA, PABHOTO ITOJIOBUHE MEXXIIPOBEPOUHOI0 HHTEPBaA.

4. DkcniepTHast IOBepKa MIPOBOAUTCS IIPU BOSHUKHOBEHHHU CIIOPHBIX BOIIPOCOB 110 METPOJIOTHUECKUM XapaKTEPUCTUKAM, HCIPABHOCTH CPEJICTB
M3MEpPEeHNH U IPUTOAHOCTH UX K HCcIoib3oBanuio. Ee npoomsat opransl 'MC 1o micsMeHHOMY TpeOOBaHUIO 3aHHTEPECOBAHHBIX JIVLI.

5. MlncneknmonHas IoBepKa BBIIOIHAeTcs: opranaMyu MC B paMKax TOCyapCTBEHHOTO HaJ30pa MIIH BEJIOMCTBEHHOI'O KOHTPOJLS, JUISt KOHTPOJIS
KauecTBa EPBUYHBIX UM IIEPUOIMIECKHX IIOBEPOK U ompenenenus npuroguoctd CH x npuMeHeHuro.

OCHOBHOI METPOJIOTHYECKOH XapaKTEePHCTHKOH, OIpeNeisseMoil IpH IOBepKe, sBIsieTcst morpemHocts. OHa HaXOMWTCS HAa OCHOBaHHU
CpaBHeHUs IoKa3aHui nosepsiemoro CH u 6oree TOYHOro pabodyero TajoHa OHAM H3 TPEX CIIOCOOOB.

1. CanueHuem (cpaBHEHHEM) IOBEPSEMOrO CPEICTBA M3MEPEHMH ¢ 3TaJOHHBIM WM oOpasuoBbiM CH Toro ke BuIa Ui OmNpeereHHs
CHCTEMaTHYECKUX IIOT PEIIHOCTEH.

2. Uzmepennem stanoHHbM CU (usuyeckol BETMYHMHBI, BOCIIPOM3BOIUMON Mepoil. B 3TOM cilyuae moBepka Ha3bIBaeTCS IPajyHpPOBKOM.
I'panynpoBka — 5TO HaHECEHHE Ha ILIKAady OTMETOK, COOTBETCTBYIOIIMX IIOKA3aHHAM Paboyero 3TajloHa WM OIpeeleHHe IO €ro MOKa3aHHAM
YTOYHEHHBIX 3HAYEHUI1 BEINYIH, COOTBETCTBYIOIINX OTMETKaM Ha IIKaJIe HOBEPSIEMOro CPEICTBA H3MEPEHUSL.

3. Cnoco6oM KkaniOpoBKH — KOT/1a ¢ 6oJiee TOUHOH MepOoii clmyaercs JIMIIb OJHAa Mepa N3 Habopa MITH OJJHA U3 OTMETOK IIKaJIbl MHOTO3HAYHOMI
Mepbl, a IeHCTBUTEIbHbBIE pa3Mephl APYTUX Mep ONpeNesIoTCs TyTeM UX B3aHMHOTO CPaBHEHUS.

IToBepka cpencTB H3MEPEHUH IPOBOJUTCS JBYMSI OCHOBHBIMH METOIAMH.

1. MeTo HemoCpeICTBEHHOTO CpaBHEeHHs H3MepsieMbIX @B 1 BeNMMUIH, BOCIPON3BOANMEBIX paOOYMMH ITAIOHAMU COOTBETCTBYIOLIETO pa3psiia
UITH KJ1acca TOYHOCTU.

2. Mertox HEeNoCpenCcTBEHHOTO CIMYEHHS II0Ka3aHUH IIOBEPSEMOro U STAOHHOTO IPHOOPOB P OJHOBPEMEHHOM W3MEPSHHUH OIHOM U TOM ke
BEJTMIMHEL. Pa3HOCTE UX TTOKa3aHU paBHA abCOTIOTHOHN MOTPEITHOCTH MoBepsemoro CU.

TloBepky cpeAcTB M3MEpPEHHH OCYIIECTBISIOT OpraHbl TOCYAApCTBEHHOI Merponornueckoi ciayx0el (I'MC), rocynapcTBeHHbIE Hay4yHO-
Merposormdeckue neHTpel (CHMI), a taroke akkpexauroBaHHBIe MeTpoiormdeckue ciryx0sl (MC) ropummuecknx ymi (cornmacHo Ilpasumam TP
50.2.006-94).

[MoBepka ocymecTBiseTcs (PU3UUECKUM JIMIIOM, aTTECTOBAHHBIM B KadecTBe noseputelst opranoM 'MC (B coorerctsuu ¢ [1P 50.2.012-94).

ITosepumens (puznyeckoe JMIO) — 3TO cOTpymHHMK opraHa I'MC mim IOpHIMYECKOro JIMIA, aKKPEJUTOBAHHOIO Ha IIPaBO IIOBEPKH,
HENoCpeJICTBeHHO npom3Bozsmee nosepky CH u mpomreniee aTTecTamuro: MEPBUYHYIO WIIH MEPUOTHIECKYIO0 (HE peXke OJHOTO pa3a B 5 JIeT) B
KOMHCCHH U3 BBICOKOKBATU(DUIUPOBAHHBIX CIIEIIHATHUCTOB-METPOJIOTOB.

Ha yuebnpix CH, He momiexamux METPOJOTHYECKOH MOBEpKe, HAaHOCHUTCA O00O3HaYeHHE «Y» M pa3pelaercss NPOM3BOAUTH TOJIBKO
JIEMOHCTPAI[HOHHBIE N3MEPEHYISL.

Kanuopoexa cpeocme uzmepenuii

B MupoBoii HpakTHKE KOHTPOJIb CPEICTB H3MEPEHMI Ha IpeIMeT UX NPUTOJHOCTH K NPUMEHEHHUIO OCYIIECTBIACTCS OBYMS OCHOBHBIMHU
METO/JaMU: TIOBEPKOH 1 KaJIMOPOBKOH.

KanuOpoBka mpumensiercss B Tex cdepax HeATeNbHOCTH, TA€ [0CyaapCTBEHHBIH MeTposiorndeckuii KoHTpoib W Ham3op (I'MK) mis
obecnieuenus ucrpasHoctu CU He SBISIOTCS 0053aTEIBHBIMU.

Kanuoposxa (xanmuOpoBo4yHBIe pabOThI) CPECTBA M3MEPEHHI — 3TO COBOKYITHOCTD OIEpaLHii, BBIIOIHAEMBIX KATHOPOBOYHOI TabopaTopuei, ¢
LETBI0 ONPEeeNeHHs M HOATBEP KACHNUS JeliCTBUTENbHBIX 3HAYEHHI METPOIOTHYECKUX XapaKTepPUCTHK U (1n) npuroguoctd CU x npuMeHeHuro, He
HOJUIEKAIIETr0 MEeTPOIOTHIECKHI KOHTPOIIIO U HAaI30DYy.

IToBepka obsi3aTeNnbHa IS CPEICTB N3MEPEHNH, IPUMEHSIEMBIX B cepax, MoIeKanmX [ ocy1apcTBeHHOMY METPOJIOTHIECKOMY KOHTPOIIIO U
Hamzopy (I'MK), mosToMy ee MOXKET BBIOJNHATH TOJIBKO OopraH [ ocyaapcTBeHHOM MeTpoaoruueckoii ciyxost (TMC).

KanubpoBka — npouerypa 100poBOSIbHAS U €€ MOXKET MIPOBOAUTH JTF00ast aKKPEIUTOBAHHAST OpTaHU3aIlHsL.

IosToMy, KaxkIoe HpENpHsATHE BIPaBE CaMOCTOSATENHHO peIIaTh BOIPOC O BBIOOpEe (OPM M PEKUMOB KOHTPOJIS COCTOSIHHUS CPEICTB
U3MEpEHH, 3a WCKIIOYeHHEeM Tex oOnacted mpumeHenusi CH, 3a KOTOpBIMH TOCynapcTBa BCEro MHpa YCTAHABIMBAIOT CBOH KOHTPOJb —
3IpaBOOXpaHEeHNE, 0E30IIaCHOCTb TPY/a, SKOIOTHS U T.J.

Jlns mpoBeieHNs KamMOPOBOYHBIX paboT co3naHa Poccuiickas cucrema kamioposkn (PCK), koTopast mpezicTaBisieT COBOKYITHOCTh CyOhEKTOB
JIEATEIPHOCTH M KaIHOPOBOYHBIX PabOT, HANpPaBICHHBIX Ha oOecledeHHe eIUHCTBA M3MepeHHH B cdepax, He MOIIEKANIUX TOCYIapCTBEHHOMY
METPOJIOTHYECKOMY KOHTPOIIIO U HAaJ30DYy.

Hesrensrocts PCK pernmamentupyercs npasuiaamu TP 50.2.016-94 u IIP 50.2.017-95 u ocHOBBIBaeTCSI Ha CIEAYIOMIMX MPHUHIMNAX:
JI0OPOBOIBLHOCTh BCTYIUICHHUS; 00A3aTeIbHOCTh MONYUCHHUs pa3MepoB (QH3MUECKUX €IUHHIl OT IOCYIapCTBEHHBIX 3TaOHOB; MPO(ECCHOHATN3M H
KOMIIETEHTHOCTb IIePCOHANA; caMO(QHHAHCHPOBAHUE H CAMOOKYTIAeMOCTb.

OcHOBHBIM 3BeHOM Poccuiickoil cucTeMbl KanuOpOBKH sBIISETCS KalTHOpoBoYHas jtabopatopus. OHa MpeacTaBiIseT co00i caMOCTOATENbHOE
OpenpusITHe WIA MOAPAa3feNcHHE B COCTABE METPOIOIMYECKOH CIyXOBI MPENNPUITHS, KOTOPOE MOXKET OCYIIECTBIATH KamuOpoBky CU mmsa
COOCTBEHHBIX Hy>]I MU JJIsI CTOPOHHUX OpPTaHU3AIHIL.

Ecnu xanubpoBka MPOBOAUTCS JUIsl CTOPOHHNX OpraHU3alluid, TO KaJnOpoBoYHas JabopaTopus DOKHA ObITh akkpeauToBaHa opranom PCK.
AKKpeIUTaluIo OCyHIeCTBISIOT ['ocymapcTBenHble HayuHble Meroamdeckue HeHTpsl (THMII) mmu opransl ['ocymapcTBEeHHOH METpOIOTHUECKOM
ciyx0s1 (TMC).
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Pe3ynbraThl KaJIMOPOBKH CPENCTB U3MEPEHHH yrocToBepstoTcss KannOpoBouHbIM 3HaKOM, KOTOpbI HaHocutcs Ha CU, unu CBUAETENbCTBOM
(cepTuduKaToM) 0 KAIHOPOBKE, a TAKXKE 3AMHCHIO B IKCILTYaTallHOHHBIX JOKYMEHTAX.

Tocyoapcmeennblit Mempono2uuecKuii KOHmpoJb u Had30p

TocynapcTBenHblii MeTposiorndeckuii kontposs U Ham3op (I'MK) ocymectsnsiercs: ['ocymapcTBenHoi MeTponorudeckoit ciyx6oit (I'MC)
T'occrangapra Poccum mimm akkpeAUTOBAaHHBIME MeTposorudeckumu ciaykOamu (MC) [opuAMYECKHX JHI C LEIbI0 IPOBEPKU COOMIONCHUS
YCTaHOBJIEHHBIX METPOJOTHYECKHX PABUI U HOPM.

B cootBerctBuu co cratheil 13 3akoHa PO «O6 obecneuennn eaumucTBa m3mepenuiny 'MK pacnpocrtpansercss Ha Clenyronue KH3HEHHO
BaKHBIE JUISI TOCY/IapcTBa Chephl AesTebHOCTH:

1) 3mpaBooxpaHeHue, OXpaHa OKpY)KaroLlei cpepl, obecrneueHne 6e30macHOCTH TPYIa;

2) ToproBbl€ ONEpalMu U B3aHMHbIE PacyeThl MEXy IOKYyNaTeIeM U IPOIaBLIOM;

3) rocyjapcTBEHHBIE YUETHBIE OTIEPaLliH;

4) obecrieuenne 0OOPOHBI TOCYAPCTBA;

5) reome3nvecKre U rUAPOMETEOPOIOTHUECKUE PaOOThI;

6) GaHKOBCKHUE, HAJIOTOBBIE, TAMOKCHHBIE H IIOYTOBBIC OIEPalHH;

7) NPOU3BOACTBO MPOAYKIINH, OCTABIAEMON MO0 KOHTPAKTaM Ul FOCYJapCTBEHHBIX HYK/ B COOTBETCTBUM € 3aKOHOZAATENbCTBOM Poccuiickoit
Denepanuu;

8) HCHBITaHMS M KOHTPONb KadecTBa MPOAYKIMU B LEISIX ONpECIeHHS COOTBETCTBHS O0S3aTENbHBIM TPEOOBAaHUSM TIOCYNapCTBEHHBIX
cTanaaptoB PO;

9) obsi3aTenbHas cepTU(UKALIHS IPOIYKLIHU U YCIIYT;

10) u3MepeHus, MPOBOJUMEIE IO TOPYYCHHIO OPraHOB Cyla, MPOKYpaTyphl, apOUTPa’KHOTO CyZa, TOCYAapCTBEHHBIX OPTaHOB YIPaBICHHS
Poccuiickoii denepaunm;

11) peructpanys HaMOHAIBHBIX 1 MEXK/YHAPOIHBIX CIIOPTUBHBIX PEKOPIOB.

Bce paspabaTbiBaeMble, IPOM3BOJUMEIE, OCTYNAIONINE II0 MMIOPTY M HaXOMSIIMECs B OKCIUTyaTallUH CPEACTBAa M3MEPEHUH JelsiTcs Ha 2
TPYIIIBL.

1. CHU, npenna3HayeHHbIC UIsi MPUMEHEHHUs B cdepax koHTposis u Ham3opa 'MK. Dtu cpeactBa m3aMepeHHs] MPU3HAIOTCS TOJHBIMH IS
IPUMEHEHNS II0CJIe UX UCIIBITAaHU M YTBEP KACHNUS THIIA U IIOCIIEIYIONIHX IIEPBIYHON U IEPHOANICSCKUX OBEPOK.

2. CU, ne npenHa3HadeHHBIE JUI NpUMeHeHHs B cdepax pacmpoctpaneHns I'MK. 3a stumu cpeicTBaMu M3MEpEHHH METPOIOTHYECKHI
KOHTPOJIIb U HA/130p OCYLIECTBIISIOT aKKpEIUTOBaHHbIE MeTposiornyeckue ciryx0sl (MC) ropunuueckux i, a He 'MC Noccrannapra Poccuu.

MeTtposnornueckue cryKO0bl FOpUIMIECKHX JIUL 00eCIIeYNBaIOT METPOJIOTHIECKHIT KOHTPOJIb M HAJA30D ITyTeM:

1) KanuOPOBKY CPENCTB M3MEPEHHIA;

2) Ha/i30pa 3a: COCTOSIHUEM U NPUMEHEHHEM CPEJCTB M3MEPEHHH, aTTECTOBAHHBIMU JUISl BBIIOJIHEHHUS M3MEpEHUil; dTasoHamu eaunHul OB,
IpUMEHSIEMBIX Ul KanmuOpoBku CU; coOnoneHHeM METPOJIOTHYECKUX NPaBHI M HOPM HOPMATHBHBIX JOKYMEHTOB IO OOECIICYEHHIO E€AWHCTBA
U3MEPEHUI;

3) BbIIauH 00s3aTeNbHBIX NPENUCAHUI, HAIPaBIECHHBIX Ha IPefoTBpalleHue, IPEKPallleHle WIH YCTPaHEeHHE HapyIIeHHH METPOIOrHYeCcKuX
IIPaBWJI U HOPM;

4) npoBepKH CBOEBPEMEHHOCTH IIPE/ICTABIEHHS CPEACTB U3MEPSHUH Ha HCIIBITAHMS B LIEJIAX YTBEP)KACHUS TUIIA CPEACTB U3MEPSHUM, a TaKkxke
Ha MOBEPKY U KaJIUOPOBKY.

Axxpenuraiss MC IOpUIMYECKHX JIMI Ha IPaBO NPOBEICHHS METPOJOTHYECKOro KOHTPOIS M HaJ30pa HPOHM3BOIHUTCS B COOTBETCTBHH C
pekomenpausamu MU 2492-98.

TocynapcTBeHHBIH METPOIOTHYECKUI KOHTPOJIb BKIIIOYAET:

1) yTBepIKIeHHE THIIA CPECTB U3MEPEHHI.

2) IOBEpKY CPEICTB U3MEPEHHI, B TOM YHCIIE STATOHOB

3) nMIeH3UpOBaHUE MEATENPHOCTH IOPHAMYECKHMX M (H3MUECKUX /UL 10 H3TOTOBJIEHHUIO, PEMOHTY, NpOAaXe H IPOKATy CpPEeICTB
u3MepeHuil ocy1apcTBEHHEIN METPOIOTUYECKHUIA HAI30P OCYLIECTBIISIETCA 3a:

1) BBITyCKOM, COCTOSTHAEM H IIPHMEHEHUEM CPE/ICTB U3MEpPEHHI; aTTeCTOBAHHBEIMH METOIMKAMH BBITOMHEHNUs n3Mepennit (MBU); stanonamu
eUHUL (PU3NUECKUX BEIMYHH; COOIIOICHUEM METPOJIOTHYECKUX MPABUI M HOPM Ha MPEANPHUATHAX, ACITEIBHOCTh KOTOPBIX OTHOCUTCS K cepam,
onpezieneHHbIM cTatheil 13 3akona PO «O6 obecriedennn eTMHCTBA U3MEPEHHI»;

2) KOJIMYECTBOM TOBApOB, OTUYXKIAEMbIX IIPH COBEPLICHUH TOPTOBBIX OIEpaliid. DTOT BUJ HaJ30pa MIPOBOAUTCS B IIEJSIX ONPEAENICHHUS MACCHI,
obbeMa, pacxofa M APYrUX BeIHYMH, XapaKTepH3YIOIIUX KOIUYECTBO TOoBapoB. Ilopamok mpoBemeHUs HaA30pa TaHHOTO BHIA yCTAaHABIHBAeT
T'occrangapt Poccunt B cOOTBETCTBUM C 3aKOHOJATENBCTBOM Poccuiickoit denepanum.

3) xonm4ecTBOM (pacoBaHHBIX TOBapOB B YIIAKOBKaX JIOOOTO BUIA MPH HX pacdacoBke U mpopaxe. OH OCYHIECTBISIETCS B T€X CIIydasx, Korna
COZIEp’)KHMOE YIIAaKOBKH HE MOXKET OBITh H3MEHEHO 0e3 BCKPHITHA WM Aedopmanuu, a macca, oObeM, JUIMHA, IUIOLIAAb MM HHBIC BEIMYUHBI,
yKa3bIBaOIINe KOJIMIECTBO COMEPIKAIIErocsl B yIIaKOBKe ToBapa, 0003HAUCHBI Ha yIakoBKe. [10opsIok mpoBeneHns yka3aHHOTO BUJa HaJ[30pa TAKKe
ycraHaBimBaeT ['occtangapt Poccun B COOTBETCTBHY C 3aKOHOAATENLCTBOM PO.

IlepBrIit BUI Hag30pa MPOBOIUTCS B COOTBETCTBUM ¢ mpaBuiaMu [IP 50.2.002-94. OcHOBHBIMH 3aJja4yaMH HaA30pa SIBJISIETCS ONpeleNeHue:
COOTBETCTBHUSI BBITYCKaeMbIX CPEICTB M3MEPEHHI yTBEPXKICHHOMY THITY; COCTOSHHMS M NPABMIBHOCTH NpuMeHeHns CU; Hamuuust ¥ npaBUIBHOCTH
NIpUMEHEHUsI aTTecToBaHHBIX MBU, a Takke KOHTpPOJNL COONIOJEHHS METPOJOTHYECKHX IPAaBHI M HOPM B COOTBETCTBHU C JEHCTBYIOIIUMH
HOPMATHBHBIMH JJOKyMEHTaMH.

ITo BTOpOMY BHIY HaJ30pa OCHOBHBIM TOKYMEHTOM, periaMeHTHUpYIomuM ['ocynapcTBEeHHbIN METPOJIOTHYECKHIT Haq30p SIBISIOTCS MpaBHIiA
TIP 50.2.003-94, o Tpersemy By Haazopa — 1P 50.2.004-94.

Pe3ynbTaThl KaX10i IPOBEPKU O(POPMILTIOTCS COOTBETCTBYIOIIIM aKTOM, B KOTOPOM OTPa)KaeTcsl COCTOSHHUE eI TI0 BCEM BOIIPOCAM IIPOBEPKU
U PacKpBIBAIOTCS NPUYMHBI BBISBICHHBIX HApYIIEHHH METPOJOTHYECKHX MPAaBWII M HOPM. AKT NPOBEPKH IEpefacTcsi PyKOBOICTBY IIPOBEPEHHOIO
npeanpusTis, a konus — oprany 'MC u 3anHTepecOBaHHBIM OpraHu3anysM. Ha ocHOBe TaHHOTO akTa pyKOBOJHUTENH NMPOBEPEHHOTO MPEATIPUSTHS
yTBeprKIaeT IIaH OPraHu3alOHHO-TeXHHUECKIX MEPOIPHUATHIA, HAIIPABJICHHBIX Ha YCTPAHEHHE BBIBICHHBIX HAPYLICHUI.

T'ocynapCTBeHHBIH METPOIOIHYECKUH KOHTPOIb M HAI30p (IPOBEPKH) OCYLIECTBIISIIOT JOJDKHOCTHBIE JHIa ['occTangapra Poccun — riiaBHbIE
roCcyJapCcTBEHHBIE HHCIICKTOPBI M TOCYIapCTBEHHBIE HHCIIEKTOPHI O 00eCIIeueH o eMHCTBa n3Mepennit Poceuiickoii denepanumy, neiicTByromue Ha
COOTBETCTBYIOIIUX TEPPUTOPHSX, aTTECTOBAHHBIE B yCTAHOBICHHOM HOPSIIKE U UMEIOIINE CIyXKEeOHbIe YIOCTOBEPEHUSL.

[Tpu BBISIBICHNY HApyIICHUH METPOJIOTHIECKHX TPABHII M HOPM TOCYJapCTBEHHBII HHCIIEKTOP HMEET TIPaBO:

1) 3anpemiaTe npuMeHenue u Boiyck CY HeyTBEepKIEHHBIX THIIOB HJIH HE COOTBETCTBYIOIINX YTBEP)KACHHOMY THILY, @ TAK)KE HEIOBEPEHHBIX;

2) ormensTs (racuth) [loBepuTensHble KiIeiiMa WM aHHYIHPoBaTh CBHUAETENLCTBA O TIOBEPKE, ECIU CPEICTBO H3MEPEHUIT JaeT HelpaBUIbHbIC
MIOKa3aHMs WK IPOCPOUYECHBI MEXKIIOBEPOUHBIC HHTEPBAIIBI;

3) npu HeoOxoauMocTH M3biMaTh CU U3 sKcIuTyaTanuy;

4) mpencTaBIATh MPEUIOKEHHUS 10 AaHHYINPOBAHUIO JINIEH3UH Ha U3TOTOBICHHE, PEMOHT, IPOJaXy H IMPOKAT CPEACTB H3MEPEHUH B CIIydasix
HapyLIeHHs TpeOOBAHMIT K 9THM BHIaM IESITENbHOCTH;

5) BBIIIMCHIBATE 00sI3aTENbHbIC MPEAINCAHNS U YCTaHABINBATE CPOKH YCTPAHEHHS HAPYIICHUH METPOIOTHIECKUX MTPABHII H HOPM;

6) COCTABILITH IPOTOKOIIBI O HAPYIICHUH METPOIOTHIESCKHX IPABII U HOPM.

I'ocyapcTBEHHBIC HMHCIEKTODBI, OCYIICCTBISIOIINE TOCYAApPCTBEHHBI METPOJIOTMYECKHi KOHTPOIb M Haa30p, 00s3aHbl COONIONATH
3aKoHozaTenbcTBO Poccuiickoit Penepanuu, a TakkKe MONOXKEHUs HOPMATUBHBIX JIOKYMEHTOB IO OOECIEUEHHIO EIHHCTBA HM3MEPEHHH H
TOCYJapCTBEHHOTO METPOIOTHYECKOT0 KOHTPOMIS B HA[30pa.

3a HEeBBINONTHEHNE WM HeHaJIeKallee HCIOIHEHNE JODKHOCTHBIX 00s13aHHOCTEH, IIPEBhIIICHNE IIOTHOMOYNI H 32 HHbIe HAPYIICHHS, BKIIOUast
pasrianieHue rocy[apCTBCHHON TN KOMMEPYECKOil TalHbI, OHU MOTYT OBITh IIPUBJICUCHBI K OTBETCTBEHHOCTH B COOTBETCTBHH C 3aKOHOJATEIbCTBOM
Poccuiickoit @eneparun.
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Pa3gen 4. Cranpapruzanus

Tema 4.1. Cranaaprusanus B Poccuiickoii @eaepauuu

Cmanoapmusayusa — 3TO TUIAHOBas JEATEIBHOCTh IO YCTAHOBJICHHIO HOPM, NMPABHII M XapaKTEPUCTHK (Janee — TpeOOBaHMS) B LEIAX
obecrieyeHus:

1) GezomacHOCTH MPOAYKINH, PAaOOT U YCIIYT JUISl OKPY’KAIOIIeH Cpeibl, )KU3HH, 3710POBbS U HMYIIECTBA YEIIOBEKA,;

2) TeXHUYECKON HH(POPMAILIMOHHON COBMECTHMOCTH, a TAKKEe B3aHMO3aMEHIEMOCTH MPOIYKIIUH;

3) xaguecTBa MPOLYKIUH, PA0OT U YCIyT B COOTBETCTBHHU C YPOBHEM Pa3BUTHS HAyKU, TEXHUKU U TEXHOJIOTUH;

4) enuHCTBa M3MEpEHHUIl, IPABOBBIC U JPYTHe OCHOBEI KOTOPOTO PErIaMEHTHPOBaHEI 3aKOHOM «O0 0o0ecreueHn: eJUHCTBAa M3MEPEeHUD OT
27.04.93 Ne 4871-1;

4) DKOHOMHUH BCeX BUJIOB PECYPCOB;

5) 6e30macHOCTH XO3SHCTBEHHBIX 00BEKTOB C YIETOM PHCKA BO3HUKHOBEHUS IIPUPOJHBIX H TEXHOTCHHBIX KaTacTpo( U APYrHUX Upe3BHIUYaHHBIX
CUTYaIUH;

6) 000pPOHOCTIOCOOHOCTH ¥ MOOMITH3ALIOHHOW TOTOBHOCTH CTPAHBbIL.

CranjapTu3anys HalpaBlIeHa Ha JOCTIDKCHHE ONTHMAIBHON CTEHNEHH YIOPSIOYSHHUS B ONpPEAeNeHHON 00JIACTH IIOCPEICTBOM yCTAHOBICHHUS
THOJIOKEHHUH /11 BCEOOIEro 1 MHOIOKPATHOIO IPHMMEHEHH s B OTHOLIEHUH PEAJIbHO CYLIECTBYIOLUIMX MM MOTEHIHANbHBIX 3a/1a4.

Tocyoapcmeennoe  ynpasnenue cmandapmuszayuei 6 Poccuiickoii  @edepayuu  ocywyecmensiem Locydapcmeennviii  komumem P@
no cmandapmuzayuu, mempoao2uu u cepmugpuxayuu (I'occmanoapm Poccuu,).

Pe3ysnbTaToM paboThl IO CTAHAAPTU3ALUH SBISIETCS IPUHATHE CTAHIAPTA.

Cmandapm — >TO HOPMATHUBHBI JOKYMEHT IO CTAaHIApPTH3ALMH, Pa3paOOTAaHHBIN, KaKk MPaBUIO, HAa OCHOBE COINIACUS H OTCYTCTBUS
BO3P)KEHUH 110 CYIIECTBEHHBIM BOIPOCAM y OOJIBIIMHCTBA 3aHHTEPECOBAHHBIX CTOPOH, W NPHUHATHINA (YTBEPIKACHHBIH) MOJHOMOYHBIM OPraHOM
(npeanpusTem).

CraHmapT — 3TO JOKYMEHT, B KOTOPOM B IE/SIX JOOPOBOJILHOTO MHOTOKPATHOTO HCIOJB30BAHMS yCTAHABIMBAIOTCA XapaKTEPUCTHKU
NPORYKIMH, TIPOM3BOJACTBA, CTPOUTENHCTBA, MOHTaKa, HAJIAJKH, SKCIUIyaTal[U{, XPaHeHWs, NEPEeBO3KY, peaM3allii ¥ YTUIH3AINH, BHIIOTHEHHS
paboT WK OKa3aHUs yCIyT.

CraHziapT TakKe MOXKET COZleprKaTh NPaBHiIa M METOIbI HCCIIEIOBaHUH (MCIIBITaHMIT) M M3MEpEHHHl, IpaBuiIa 0Toopa o0pas3LoB, TpeOOBaHUS K
TEPMUHOJIOTHH, CUMBOJIMKE, YIIAKOBKE, MAPKHPOBKE MM ATUKETKAM U [IPaBIJIaM UX HAaHECEHUS.

CraHzapTel OCHOBBIBAIOTCSI Ha OOOOILEHHBIX pe3yabTaTaX HayKd, TeXHUKH M IPAKTHYECKOTO OMNBITa U HAlpaBieHbl Ha [OCTIKEHHE
OIITUMAJILHOM I10JIB3BI JIJIs1 00LIIECTBA.

Hayuonansnwiii cmandapm — CTaHIapT, IPUHATHIN HAMOHAIBHBIM OPraHOM I10 CTaHJapTU3ALHN.

OOBbeKTaMU CTaHIAPTH3ALUH ABJIAIOTCS: MPOAYKLHs, PaOOThI, POLECCH], YCIYTH; a TAKKe HOPMBI, IIpaBHia, TPeOOBAHUs, METO/bI, TEPMUHEL,
o0o3HaueHUss M T.A., HMMEIOIME IEPCIeKTUBY MHOTOKDATHOIO IPHMEHEHHs B HayKe, TEXHUKE, INPOMBIIUIEHHOCTU, CEIbCKOM XO3SHCTBE,
CTPOHTENBCTBE, Ha TPAHCHOPTE MW B COLHMANBGHOM JKM3HH oOIlecTBa (OXpaHa TpyAa W 3I0POBbS HACENCHHS, OXpaHa OKpY)Karomeil Cpemsl,
paLHOHATIBHOE HCIOIb30BaHUE IPUPOIHBIX PECYPCOB U T.IL.).

Ocnogononaearowum O0okymenmom 6 Poccuu no cmamoapmusayuu saensemcsi @Dedepanvhvlii 3akoH «O MEXHUYECKOM pe2yIupoSaHUU»
ot 27.12.2002 Ne 184-®3, koTOpbIii ycTaHABINBALT IPAaBOBBIE OCHOBBI CTaHAapTH3anuK B Poccuiickoit denepanum.

3aKOH peryJupyer OTHOILEHHUS, BOSHUKAIOUIME NPHU Pa3pabOTKe, MPUHATUH, IPUMEHEHUHM M UCIIOJIb30BAaHUHM OOS3aTENbHBIX TPEOOBAHUH K
IOPOAYKLHHU, HpoleccaM IPOHM3BOACTBA, JKCIUTyaTallMd M YTHIM3ALHU, a Takke HPH pa3paboTKe, NPHHATHM, NPUMEHEHHHM M HCIOJIb30BAHHU
Ha J0OpPOBOJILHOM OCHOBE TPeOOBaHUH K IPOIYKIUH, IpoIieccaM IPOU3BOJICTBA, IKCILUTyaTalliH, XpaHEHHUs, ICPEBO3KH, peallH3allii U YTHIH3AIHH,
BBIIIOJIHEHUIO PA0OT UM OKa3aHUIO YCIIYT.

Ecnmu  MexayHapoqHbIM 0oroBopoM PO B chepe TEXHHYECKOrO pEryJMpOBaHMS YCTAQHOBJICHbI HHbIE MpaBHIa, YeM Te, KOTOpbHIC
TIpeyCMOTPEHBI OCHOBHBIM DeniepaibHbIM 3aKOHOM, IPHMEHSIOTCS TIPAaBHIIA MEXIYHAPOIHOTO IOT0BOPA.

OcHOBHBIE LIETH CTaHIAPTU3AIMH.

1. IloBbImeHne ypoBHs O€30MACHOCTH JKU3HU H 3I0POBbS Ipa)kJaH, UMYIIECTBAa (PU3HMUECKHX U IOPUIMYECKUX JIHIL, OCYyIapCTBEHHOIO U
MYHHIUIIATEHOTO HMYIIECTBA, SKOIOTHIECKOl 6e3011acHOCTH, 0OBEKTOB H T.JI.

2. IloBblneHne ypoBHS 0€30MacHOCTH OOBEKTOB C Y4ETOM PHCKAa BO3HUKHOBEHHUS YPE3BBIYAMHBIX CHTYAIMil MPHPOIHOTO M TEXHOICHHOIO
XapakTepa.

3. ObecnieueHne HayIHO-TEXHHIECKOTO IIporpecca.

4. IoBblIEHNE KOHKYPEHTOCTIOCOOHOCTHU MPOITYKLUH, pabOT U YCIIYT.

5. PanionanbHOE HCHOIB30BAaHUS PECYPCOB.

6. TexHuueckas ¥ HHGOPMaIOHHAsI COBMECTHMOCTb.

7. ConocToBUMOCTb Pe3yIbTaTOB UCCIEIOBAHHUMN (MCIBITAHHN) H U3MEPEHHH, TEXHUUIECKUX, JKOHOMUIECKUX U CTATUCTUYECKUX TaHHBIX.

8. B3anMo3aMeHAeMOCTb IPOAYKIHU.

B cOOTBETCTBYH € MOCTABICHHBIMH LIEISIMH, OCHOBHBIMH 33ja9aM1 CTaHJapTH3AINH SBILTIOTCS.

1. OGecnieyeHue B3aMMOIIOHMMAHHUS MEKTY Pa3pabOTYMKaMH, U3TOTOBUTENISIMH, TIPOABIIAMH U MTOTPEOUTENSAMH.

2. YCcTaHOBIICHUE ONTHMAIBHBIX TPEOOBAaHMH K HOMEHKIIATYPE U Ka4eCTBY NPOAYKINH B HHTEpecax MOTPEOUTENs M TOCyAapCTBa, B TOM YHCIIE,
olbecrieunBaromyXx ee 6e30IacHOCTb JUIS OKPYXKAIOIIEeH CpeIbl, KU3HH, 30POBbS U HMYIIIECTBA.

3. YcranoBienne TpeOOBaHMII MO B3aHMO3AMEHSEMOCTH MNPOAYKIMA H €€ COBMECTUMOCTH (KOHCTPYKTHBHOW, JIIEKTPHYECKOI,
3JIEKTPOMArHUTHOM, HH(POPMAIIMOHHOM, TIPOrPAMMHOM U 1p.).

4. CorylacoBaHue U yBsI3Ka ITOKa3aTeseil ¥ XapaKTePHCTUK MPOIYKIHH, €€ HJIEMEHTOB, KOMIUICKTYIOIINX H3/IENHUH, CHIPbS 1 MaTePHAaJIOB.

5. YHudukanus Ha OCHOBE YCTAaHOBICHHS M IPHMCHEHHS IapaMeTPUYECKUX M THUIIOPA3MEPHBIX PSIOB, 0a30BBIX KOHCTPYKIHM,
KOHCTPYKTHBHO-YHU(HUITHPOBAHHBIX OJIOYHO-MOYIBHBIX COCTABHBIX YacTeH W3/ISIHIL.

6. YcTaHOBIIGHHE METPOIIOTHIECKUX HOPM, TIPaBUII, TIOJIOKEHUH 1 TpeOOBaHMUH.

7. HopMaTHBHO-TeXHHYIECKOe oOecredeHre KOHTPOIS (MCTIBITAaHUH, aHAIN3a, H3MEPeHHUH), CepTU(GUKALNN U OLIEHKU KaueCcTBa POTyKIIHH.

8. VYcranoBnenue TpeOOBaHHMII K TEXHONOIMYECKMM MpoIieccaM, B TOM YHCIE OIS CHIDKCHHS MaTePHATOeMKOCTH, JHEPrOEMKOCTH U
TPYZOEMKOCTH, JUIsI 00ECTICUCH S TPUMEHEHHSI MaTOOTXOIHBIX TEXHOIOTHIA.

9. Co3aHue U BBE/ICHHE CUCTEM KIaCCU(BHUKALMU 1 KOJUPOBAHUS TEXHUKO-DKOHOMUYECKON HH(OpMALIIH.

10. HopmaTuBHOE OOecIeueHHe MEXIOCyIapCTBEHHBIX H TOCYJapCTBEHHBIX CONUATbHO-IKOHOMUYECKHX M HAyYHO-TEXHHYECKUX HPOTPaMM
(mpoekToB) M HMHQPACTPYKTYpHBIX KOMIUIEKCOB (TPAHCIOPT, CBsi3b, OOOpDOHA, OXpaHa OKPYXKAIOMIEH Cpeibl, KOHTPOIb Cpenbl OOWTaHWS,
0€30MacHOCTh HACENICHHUS U T.1.).

11. CozeiicTBue BBINIONHEHUIO 3aKOHOAaTeNbcTBA Poccuiickoit denepay METoJaMu U CPEICTBAMU CTaHJaPTU3ALINH.

OcHOBHbIE NPUHIIMIIBI cTaHAapTH3anuu B Poccuiickoi ®eneparmy, obecrieunBaronye JOCTKEHHE ee Helel U 3a1ad.

1. JIoGpOBOIBHOCTD TPUMEHEHHS CTAaHIAPTOB.

2. MakcuManbHBIH y4eT IpU pa3paboTKe CTaHAaPTOB 3aKOHHBIX HHTEPECOB 3aUHTEPECOBAHHBIX CTOPOH.

3. IlprMeHeHne MeXXTyHapOJHBIX CTAHIAPTOB KaK OCHOBBI Pa3pa0OTKH HAIIMOHAIBHBIX CTaHIapTOB.

4. HemommyCTHMOCTh CO3[aHHs HPEISTCTBHN IPOH3BOACTBY U OOPAICHHIO MPOLYKIMU, BHIIOIHEHUIO pabOT U OKa3aHUIO YCIyT B OOIbIIeit
CTEIeHH, YeM 3TO MHHIMAIbHO HEOOXOAUMO JUIS BEITIOHEHHS Leieil CTaHIapTH3aluH.

5. HemomycTUMOCTb YCTAHOBIICHHS B CTaHAApPTaX TPeOOBAaHHUH, KOTOPBIC IIPOTUBOPEYAT TEXHUUECKUM PErIaMCHTaM.

6. ObecrieyeHne yCIOBHil IS €IMHOOOPA3HOTO NPUMEHEHNUSI CTAHAAPTOB U IPYrUe MPUHIIUIIBL.

Jlnsg ycuneHWs pONHM CTaHJAPTH3AIMH B HAYYHO-TEXHHYECKOM MpOrpecce, IMOBBINICHHS KadecTBa NPONYKIHM K DKOHOMHYHOCTH €€
npousBoctsa B Poccuiickoit denepaunu paspadorana ['ocynaperenHas cucrema crannapruzanuu (I'CC).

I'CC ycranaBnuBaer o0IIMe OpraHU3alMOHHO-TEXHUYECKUE TTPaBUIIa CHCTEMbI CTaHAapTH3anuu B Poccnu.
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IMonoxenust crangaptoB I'CC mpHUMEHSIOT TOCYyJapCTBEHHBIE OpraHbl YNpPaBJIEHHs, CYOBEKThl XO3SHCTBEHHOH EATENbHOCTH, Hay4HO-
TeXHUYECKHE, NHKEHEPHbIE 00IeCTBa U PYTHe O0IeCTBEHHbIC 00BEANHEHNUS, B TOM YHcie Texandeckne komuteTsl (TK) mo cranpapTuzanum.

B Hacrosimiee Bpemsi mpoBoauTcs paboTa 1o (GpOPMHUPOBAHHIO HOBOTO KOMIUIEKCA HALMOHAIBHBIX CTaHAApTOB Pocchiickol HalMOHAIBHOM
cuctemsl crangaptuzauun (PHCC). B Hee Boiimyr ocHOBHble craHmapTbl ['ocymapctBeHHOW cuctembl crangapruzamuu: 'OCT P 1.0-92;
T'OCT P 1.0-2004; TOCT P 1.5-2002; TOCT P 1.8-2002; 'OCT P 1.9-95; 'OCT P 1.12-99 u npyrue.

PHCC npexacraBisieT KOMIUIEKC B3aUMOYBSI3aHHBIX IPAaBWJI U IIOJIOKEHUH, ONPEAENSAIOIIMX LENU W 3aJadd CTaHJapTU3alUH, CTPYKTYpY
OpraHoOB U CIIy’KO CTaHJapTHU3alMH, UX IpaBa M 00A3aHHOCTH, OPTaHMU3ALMIO U METOAHMKY MPOBECHH paboT MO CTaHAAPTH3ALNU BO BCEX OTPACIAX
SKOHOMUKH P®, mopsmok pa3paboTky, o(OpMIICHUS, COTTACOBAHMS, YTBEP)KACHUS, M3IAaHHS CTAHAAPTOB U APYrod HOPMAaTHBHO-TEXHHUYECKOH
JIOKYMEHTAI[1H, 2 TAK)KE KOHTPOJIS 3 X BHEAPEHUEM U COONIOICHUEM.

B Poccuiickoit @enepanuu 1eHCTBYIOT ClIeYIOINE KATETOPUH CTaHJapTOB.

1. Texnuueckuit peznamenm (TP) — 5TO IOKyMEHT, KOTOPHIH NpPHHAT MEXIYHapOAHBIM JoroBopoM Poccuiickoii ®enepanuu u
paTHULIKPOBaH B MOPSAKE, YCTAHOBICHHOM 3aKoHOoAaTenscTBOM PO, wminm denepanpHbiM 3akoHOM, wiu yka3oM Ilpesumenta Poccuiickoit
®enepanuu, wim nocranosieHueM [IpasurtensctBa PO n ycranaBnuBaeT 00s3aTelbHbIC Ul IPUMEHCHHS U MCHOJHECHHS TPeOOBaHHUA K 00bEKTaM
TEeXHHYECKOTO PEryaupoBaHus (IPOAYKIMH, B TOM YHCIE 3[JaHHSAM, CTPOSHHSM H COOPYKEHHSM, IpolieccaM IPOM3BOJCTBA, JKCILTyaTallWH,
XpaHEHHs, IEPEBO3KH, PEAIU3aLMU U yTHIU3ALHHN).

Pa3paboT4nKOM IPOEKTA TEXHUUECKOTO PEriaMeHTa MOXKET OBITh J1I000€ FOPUIUUECKOE HITH (PU3UUECKOE JIULIO.

2. Hayuonansnvit cmanoapm (I'OCT P, OCT) — craHmapT, YTBEp)KACHHBIH HalMOHAILHBIM opranoM Poccuiickoii ®enepanmu
1o cTaHaapTu3anuy. HanpoHnanbsHble cTaHaapThl pa3pabaThIBalOTC U YTBEPKIAIOTCS B IIOPAJKE, YCTaHOBIEHHOM PDeiepallbHBIM 3aKOHOM.

HannoHanbHble CTaHIAPTHl HPUMEHSIOTCS HAa JOOPOBOJIBHOM OCHOBE, HE3aBHCHMO OT CTPaHbl U (MJIM) MECTa IPOUCXOXACHHS IPOILYKIHH,
OCYIECTBIICHHUS IIPOLIECCOB POM3BOJCTBA, IKCILTYaTaI[H1, XPAaHEHNU, IIEPEBO3KH, peali3allii ¥ yTHIN3AIIH, BBIIOIHEHUS PabOT U OKa3aHUs YCIyT,
BHJIOB MJI OCOOEGHHOCTEH CAEIOK U (MJIN) JIMLL, SABIISIOIIMXCS N3rOTOBUTEIISIMH, UCIIOJHUTEISIMH, IPOJABLIAMH, IIPUOOPETATEISIMH.

ITpyMeHeHe HallMOHAJIBHOTO CTaHapTa MOATBEPKIAETCS 3HAKOM COOTBETCTBHS HALMOHAJILHOMY CTaHIAPTY.

3. Tocymapcteennsie crangaptsl (I'OCT P) pa3paOaTbiBaloT NPEeUMYIISCTBEHHO HAa TNPOLYKIHMIO MAacCcOBOTO M KPYHMHOCEPHITHOTO
IPOU3BOJCTBA, M3[ENUs, HPOIIEIIINEe roCyJapCTBEHHYIO aTTEeCTAallUIO, SKCIIOPTHBIE TOBAPhI, 4 TaKyKe HA HOPMBI, IIPaBMIA, TPEOOBAHHS, ITOHSITHSA,
0003HaueHUs U APyrue 00BEKTHI MEXKOTPACIEBOT0 IPUMEHEHNUs, He0OX0AUMbIe 1JIs 00eCTIeUeH s ONITHMAIbHOIO KauecTBa IPOLYKIHH.

Paspa6otky I'OCT P ocymectisitor Texunueckue komutets! (TK) no crangaprusamumy, a yreepxknaor ['occranmapt Poccun mimm Iocerpoit
Poccuu (B ctpoutenscTse).

Cpok Oeticmeusi cmandapma, Kak npaguio, ne ycmaunasausaiom. JIpe nocnenune undpst B uaaekce (Hanpumep, FOCT P 248-99) ykassiBaioT
TOJ] €T0 yTBEPIKJICHNS MM TIEPECMOTpa.

4. Orpacnessie ctanaapthl (OCT) pa3pabarhBarOT B ClIydasx, KOrjaa Ha OOBEKThI CTaHIAPTH3AI[MU OTCYTCTBYIOT T'OCYJaPCTBEHHBIC CTAHIAPThI
Poccuiickoii denepanyy nim npu HEOOXOIUMOCTH YCTAHOBJIEHHS TPEOOBAHUH, IPEBBIIAIONIUX TPEOOBAaHUS OCYAAPCTBEHHBIX CcTaHIapTOB PD.

OCTp5! IpUMEHSIOT Ha 1OOPOBOJIBHOM OCHOBE BCE NPENPUSTHS U OPTaHU3alMy JaHHOWH OTpaciii (HanpuMep, aBUAI[OHHON, aBTOMOOHIIEHOM,
CTaHKOCTPOHMTENFHOH M T.JA.), @ TaKkkKe NPEANpHATHS W OpraHW3alldH APYrux oTpacieil (3aka3uhKoB), HE3aBHCHMO OT HX BEJOMCTBEHHOU
HPHUHAUIEKHOCTH U (HOPMBI COOCTBEHHOCTHU, KOTOPBIE pa3padaThIBaIOT, U3rOTABINBAIOT MU HKCILUIYaTHPYIOT 9TU U3JEIHS.

OtpacneBble CTaHAAPTHl YTBEPXKJAIOTCS MUHHCTEPCTBOM WIIM BEIOMCTBOM, SIBJISIOIIMMUCS BEIYIIHM B IPOHM3BOICTBE MPOMYKIHU TaHHOTO
Buna. [locie yrBepxnenns um npucBausaercst uanexc OCT, mndpoBoii Kox oTpaciy, HoMep CTaHAapTa U JBe MOCIeIHIE MU(PHI roJa yTBEep KICHHS
uiu nepecmorpa cradaapra (nanpumep, OCT 3.348-98).

5. Texumueckue ycnoBus (TY) pa3pabaTbIBaroT NpeNNpHATHs, OpPTaHU3ALMU U APYrue CyOBEKTH XO3SHCTBEHHOW IEATENbHOCTH, KOTZa
TOCY/IapCTBEHHBII MIIM OTPACIIEBOH CTAHAAPT CO3JaBaTh HEIENECO00pPa3HO MII HEOOXOIMMO JOMONHUTh HIIM YKECTOUHTH Te TPEOOBAaHMS, KOTOpPBIE
ycraHoBiieHbl B yxe cymectBytomux ['OCTax uiam OCTax. Ilostomy, Henb3s paspabareiBate TY, TpeOoBaHHS KOTOPBIX HMXKE TpeOOBaHUit
COOTBETCTBYIOIIVX CTAaHJAPTOB MWK IIPOTHBOPEYAT MM.

Ha teppuropun Poccuiickoit denepai TeXHHYECKUE YCIOBUS IPHMEHSIOT IOPHANYECKHE JINIA, HE3aBHCUMO OT (JOpM COOCTBEHHOCTH U
HOUMHEHNS, a TAKKe PU3HUCCKUE JIHIIA.

ITpoeKT TEXHHYECKHUX YCIOBHUH Iepel yTBEpKICHHEM COTTIacOBBIBACT ¢ IOTPEOUTESIME (MM 3aKa3dMKaMH) HPOXYKIMH, a 3aTeM yTBEepiKIaeT
TIpeIPHATHE-U3TOTOBUTENb (WIH Pa3pabOTINK TEXHUUECKHX YCIOBHIA), Kak MPaBHIIO, 0e3 OrpaHMYEeHHs CPOKa JeHCTBHS.

OO0o3HaYeHne TEeXHUYECKUM YCIOBUSM IIPUCBAHBAET MNPEANpPHUATHE-pa3pabOTUMK MPOXYKUHUH. [ BHOBb OpPraHU3yeMbIX NPEANpPUSITHH U
00BeIMHEHNH peKoMeH IyeTcs: 0003HaueHHe TEXHUYECKNX YCIOBHIT CO CIIeMyIomel CTPYKTYpOii, cocTosimelt u3 naaekca TY, deTeIpexpaspsamHoro
kxonma knacca mpoxykiuu mo OKII (O6mepoccuniickuii KimaccH(UKAaTOp MPOAYKIMH) U Pa3JeleHHOTO THPE TPEeXpaspsIHOTO PErHCTPAlHOHHOIO
HOMepa, KakK MpaBWiio, BOCbMHpaspsiiHoro koxa mpeamnpusitus no OKIIO (OOmepoccuiickuii Kiaaccu(UKATOp NPENNpUSITHA M OpraHU3alui),
SIBJISTIOIIIETOCST IeprKaTelieM ITOJIMHHUKA TEXHMYECKHX YCIOBHH, M IBYX IOCIEIHHX (P roga yTBepKIeHHUs JOKyMeHTa (Hanpumep, TY4521-164-
34267369-99, rre 4521 — rpyrma npoxyxmum o OKII, 34267369 — kox npeanpusTtus mo OKIIO).

Tocne yrBepxkaenus TY moanexar rocyqapcTBEHHOW ydeTHOW peructpauuu. CeepeHus o TY myOmMKYrOTCS B €KEMECSYHBIX H3AAHHUAX
T'occrangapra Poccun.

6. Crapmapter npegnpustuii (CTII), pa3paOaTbIBaroT M yTBEPKIAIOT NPEINPHATHS W OOBEIUHEHUS, B TOM YHCIIE COIO3BI, ACCOIMAINH,
KOHIIEPHBI, aKIIHOHEPHbIE 00IEeCTBa, MEXKOTpacIeBble, perHoHalIbHbIEe H pyTHe 00beINHEHNUs, Ha CO31aBaeMble U IIPUMEHseMble TOIbKO Ha JaHHOM
TIPEIPHATHH IPOIYKIHUIO, TPOLECCHI, YCITYTH.

CTII pacmpoCTpaHSIOTCST HAa HOPMBI, NpaBHiIa, METOIbI, COCTaBHBIC YaCTH HW3JENUIl M OpYTrHe OOBEKTHI, MMEIOIIHe IPHMEHEHHE TOJBKO
Ha JaHHOM TPEAIPHATHH.

CTII yrBepskaeT pyKOBOJHUTEIb WITH TIIaBHbIN WHXeHep npeanpustus. [locne yrBepsxaeHns um npruceansaercs unjaekce CTII, mudposoit ko
NpEeqNpUsTHs, Iiexa, OTHena, o0beKTa CTaHAapTU3alMUd M JBE MOCIeIHHEe IMQPBHl Tofa YTBEpXKACHWS WIM IepecMoTpa (HampuMmep,
CTII-0005-48-553-44-92).

CTII yrBepkImaloT, Kak NpaBHiIo, Oe3 OrpaHWYEHHs CpOKa IEHCTBHS, OHM HE IOUIOKAT TOCYHapCTBEHHOH PErHCTpalud B OpraHax
T'occrangapra Poccun.

7. CranmapTbl OOIIECTBEHHBIX OOBEIMHEHMH, HAYYHO-TEXHHYEC-KMX M HHKeHepHbIX obmectB (CTO) pa3pabaThiBalOT M yTBEPIKAAIOT, Kak
NPaBUJIO, HA IIPUHLMITHAIBHO HOBBIC BUJIBI IPOAYKIMH, YCIIYT HIIM MPOLIECCOB, IEPEIOBBIC METOBI KOHTPOJISL, H3MEPEHHUH, HCIIBITAHHH, U T.I1.

8. Mexnynaponnsie crangaptsl (MC MCO) pa3pabaTbiBacT M BhIIyckaeT MexayHaponHas opranusaumus no crapmaptusamuu (MCO).
Ha ocroBe MC MCO co3pmaroTcsi HallMOHaIbHBIE CTAHAAPTHI.

OcnoBHas 1enms MCO — copeficTBOBaTh OJAarONpUsATHOMY Pa3BHTHIO CTaHIAPTU3AIMH B MUPE, YTOOBI OOJIEdUTh MEXIYHApPOJHBIH 0OMEH
TOBapaMH ¥ Pa3BHBATh B3AHMHOE COTPYJHUUECTBO B 00JIACTH HHTEIUICKTYaIbHOI, HAyYHOH, TEXHHYECKOW M SKOHOMUYECKOH JEeATETbHOCTH.

INocne yTBeplkACHUSI MEKAYHAPOTHOMY CTAaHIApTy NPUCBAHBAETCS HHIEKC, HOMED CTaHAApTa M TOJ YTBEPXKICHHS WIH IEepPecMoTpa,
Hanpumep, OCT P UCO 14050-99. Ynpasnenue okpyxatomen cpeoit. CiioBapb.

Hapsiny ¢ xameeopusmu cmandapmos B Poccuiickoit denepaunu JeHCTBYIOT HECKOJBKO 6UJ08 CMaHOApmog, KOTOpbIe OTINYAIOTCS
cnenudukold 00bEKTa CTaHIApTH3alMHU: O0mKMe (M ClenUaabHBIE) TEXHUYECKHE PErJaMeHThl; OCHOBOIOJIATAIONIME CTAHIAPTHI, CTAHAAPTHI Ha
NPOAYKIHIO M YCIIyT'H; CTAHAAPTHI Ha paOOTHI M MPOILIECCHI; CTAaHAAPTHI Ha METO/BI KOHTPOJS (MCIBITAHUH, H3MEPEHHI U aHAJIN3a) U JPYTHe BUIBI
CTaH/IapTOB.

1. OOmue TEeXHUYECKHE PEeraMeHThl pa3pabaThIBAOTCS MO ONpPEACICHHBIM BompocaM Oe3omacHOCTH. VX JeiicTBhE pacnpocTpaHseTcs Ha
OonbIMe TPYNIBI HPOTYKIMM W HANpaBJeHbl Ha OOECIEUCHHE ITOXKAPHOH ¥ TPOMBIIIICHHON 0e30macHOCTH, 0E30MaCHOCTH SKCIUTyaTallud 1
YTHIM3alUK MaIlkH U 000py0BaHUsL.

2. CrenuanbHbIe TEXHHYECKHE PETTIaMEHThl yCTaHABINBAIOT KOHKPETHEIE TPEOOBAHUS Ul CIIeNU(DHIECKIX BUAOB NPOMYKIHU B CIydae, eClH
TpeOoBaHUH OOIMX TEXHUYIECKUX PErTIaMEeHTOB HEJOCTATOUHO IS 0OecTiedeHHs 0e30IaCHOCTH STHX BHIOB IPOTYKIUH.
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3. OcHoBoIOJIAraOIe CTAaHAAPTHl YCTAHABIMBAIOT OOLIME OPraHU3ALHOHHO-METOJMYECKHE IIONOXKECHUS JUIS ONpPEACICHHOW 00iacTi
JEATEIPHOCTH, a Takoke OOIIETeXHUYCCKUE TPEOOBAHMS, HOPMBI M IPaBUIA C LENbI0 COACHCTBUS B3aMMOIOHMMAHHS, TEXHUYECKOTO CIMHCTBA U
B3aMMOCBS3H JICATEIBHOCTH B PA3IIMYHBIX 00JIACTAX HAYKH, TEXHUKH U POU3BOJICTBA.

[IpyMepoM OCHOBOIONATAIONIMX CTAHAAPTOB MOryT ObITh KoMIuiekcHble crangapthl (ECK/, ECT/, EC/II, HopMaTHBHBIC HOKYMEHTHI MO
opranm3anuu I ocyjapcTBeHHOH cHCTeMBI cTaHAapTu3amu B Poccuu u 1p.).

4. CraHzapTbl Ha OPOAYKIHIO (YCIYTH) YCTaHABIMBAIOT TPeOOBAaHHs K TIPYMIaM OJHOPOAHOH HPOAYKIMH (YCIyr) WIM K KOHKPETHON
npoaykuuu (yciyru). [IpumepoM Takux CTaHAAPTOB MOTYT ObITh CTAHAAPTHL: OOLIMX TEXHHYECKHX TPEeOOBaHMUIT; HAPaMETPOB HJIM Pa3MEPOB; THIIOB
KOHCTPYKIIHH, pa3Mepa, MapKH, COpTaMeHTa; IPABII IPHEMKH, SKCIUTyaTalluy, XPaHSHNs, yTHIN3alUH U T.JI.

5. Crangapthl Ha paboThI (IPOLIECCH) YCTAHABIMBAIOT OCHOBHBIC TPEOOBaHWS K MeToJaM (crmocobaM, HpHeMaM, PeKHMaM, HOpPMam)
BBINOJIHEHUS PA3iIMYHOr0 poja paboT, a TakKe METOABI KOHTPOJS 3THX TPEOOBaHHMI B TEXHOJIOTMYECKHX HPOLECcax pa3pabOTKH, H3rOTOBJICHHS,
XpaHEeHUs, TPAHCTIOPTHPOBKY, SKCILTyaTaI[U, PEMOHTA U YTHIN3AIIH IPOTYKIIIH.

6. CraHaapThl HA METO/IbI KOHTPOJIS (UCIIBITAaHUH, U3MEPEHUI U aHAJIN3a) YCTaHABIMBAIOT METOABI (CIIOCOObI, IPHEMbI, METOAMKHN) IPOBEACHHS
UCIBITAHUH, U3MEPEHUH, aHAIIM3a IIPOAYKIIMH TP €€ CO31aHHH, CePTH(HUKALIMHE 1 MCTIONIb30BaHHH.

Kpome HazBaHHBIX B Poccuiickoit denepariui IpIMEHSIOTCS Takoke U APYTHe BUIBI CTAHIAPTOB.

Tema 4.2. OcHOBHBI€ NPpUHIMIIBI H TEOPETHYECCKANA 0a3za CTaHJapTU3aluu

CraHaapTu3anus pa3BUBACTCS C y4ETOM AOCTHKEHUH HAayKM, TEXHUKH, OTCYECTBEHHOTO U 3apyOEXHOr0 OIbITa B 3TOH 00NacTH U ONpeneNnser
OCHOBY HE TOJIbKO HACTOSIIET0, HO H OyAyIIero pa3BUTHs OOLIECTBA U JODKHA OCYIIECTBIIATHCS HEPa3PHIBHO C HAYYHO-TEXHUUECKUM IIPOIPECCOM.

Jlnst Toro, 94ToOb! cTaHAapTH3anus ObUIa 3(h(GEKTHBHOMH, IPH ee IPOBEAESHUH HEOOXOIMMO COOI0AATh Ope/IeIeHHbIC IPHHIIUIEI, OCHOBHEIE H3
KOTOPBIX TIPUBEIECHbBI HIKE.

1. Coanancuposannocmov unmepecoé cmopon. CTangapTH3anust J0DKHA OCHOBBIBATBCS HA B3aUMHOM CTPEMIICHHH BCEX 3aMHTEPECOBAHHBIX
CTOPOH, pa3pabaThIBAIONINX, N3TOTABINBAIONINX U MOTPEOIIONIX IPOLYKIINIO, K JOCTIKCHHIO COITIACHS C y4eTOM MHEHHUS KaXKIOil U3 CTOPOH IO
YIPaBICHHIO MHOTOOOpa3sHeM MPOAYKIMH, €€ KadecTBY, AJKOHOMHYHOCTH, IPUMEHHUMOCTH, COBMECTHMOCTH M B3aUMO3aMEHAEMOCTH, €e
0€30IaCHOCTH UL OKPYIKAIOIEeH Cpe/bl, )KH3HH, 30POBbsI M HMYIIECTBA, a TAKXKe IPYTHM BOIIPOCaM, IPEICTABIIIONINM B3aHMHBII HHTEpec.

2. Ilpunyun cucmemnocmu. HaydHO-TeXHHYECKHI NpOrpecc U MOBBIMIEHHE KadecTBAa BHITYCKAeMOH NPONYKINH BEI3BAM OOBEKTHBHYIO
HEOOXOIUMOCTh CHUCTEMHOIO II0/IX0/1a K OOLIECTBEHHOMY IIPOLIECCY IMPOM3BOJCTBA, BKIIIOYAIOLIEMY TPYA Jrojel (00ecrednBarolux IMpoLece
IIPOU3BOJICTBA), CPEACTBA TPyJa (COBOKYIHOCTh HNPHMEHSIEMOro 00OpYHOBaHHUS, OCHACTKU, HHCTPYMEHTA, CPEACTB KOHTPOIS M T.J.) M IPEIMETHI
TpyZa (BBITyCKaeMyIo IIPOIYKIUIO Ha BCEX CTANUSIX €€ CO3JaHMs H HCIIOIb30BaHNU).

INon cucremMoil MOHMMAIOT COBOKYIHOCTb B3aHMOCBS3aHHBIX OOBEKTOB, (YHKIHOHHPOBAHHE KOTOPBIX IIPUBOAUT K BBIIOIHEHUIO
MIOCTaBJIEHHOH Ie/TN ¢ MaKCHMaJIbHOI 2()(EeKTHBHOCTHIO M HAUMEHBIINMH 3aTPATaMH.

KonnyecTBeHHBIC CBSI3H DJIEMEHTOB CHCTEMBI MOTYT OBITh JETEPMHHHPOBAHHBIMH MM CIydalHBIMH. COBOKYITHOCTH B3aHMOCBSI3aHHBIX
JJIEMEHTOB, BXOAIIHUX B CUCTEMY, 00pa3yeT CTPYKTYpY, IO3BOJISAIONIYIO CTPOUTH HEPAPXUUECKYIO 3aBHCHMOCTh UX HA PA3IMUHbIX YPOBHIX.

3. Hayuno-uccnedosamenvcKuii RPUHYUR PA3PAGOmMKU cmanoapmos. sl NOArOTOBKU MPOCKTOB CTAHIAPTOB U MX YCIICIIHOTO BHEIPCHHS
HEOOXOIVMO IIPOBEACHUE CIICIHAIBHBIX TEOPETHYECKHX, DKCIIEPHMEHTAIBHBIX U ONBITHO-KOHCTPYKTOPCKHX HCCIICNOBAHHH, a TakKe IIHPOKOe
0600111eHHe TPAKTUYECKOT0 OIbITa. DTOT IPHHIUI OTHOCUTCS KO BCEM BHIAaM CTaHIAPTOB.

4. Ilpunyun npeonoumumensHocmu VCIOIb3YeTCS €CIH THUIIOpPa3Mephl NeTaled M THIOBBIX COSTHHEHWH, PSABI JOIMYCKOB M IIOCANOK U
Jpyrue napamerpsl CTaHAAPTU3YIOT OJHOBPEMEHHO JUII MHOTHMX OTpacieil MPOMBINUIEHHOCTH, II09TOMY TaKHe CTAHIApThl OXBATBHIBAIOT OOJIBIION
[MaTa30H 3HaYeHUI apaMeTpoB.

Tunopa3MepoM Ha3bIBAIOT TAKOH MpeMET IPOU3BOJCTBA (JeTalb, y3el, MAIIHHY), KOTOPbIH MMEEeT OIpeeIeHHYI0 KOHCTPYKIHIO, IIPHCYIYIO
TOJIBKO JAaHHOMY IIPEIMETY, KOHKPETHBIC TapaMeTphl H pa3Mephl U 3aIMChIBACTCS OTIENBHON Mo3UIHel B rpady crieluduKauy N3 e

[MpuHIMI NpeanoYTHTETbHOCTH IPUMEHSIOT AT TOT0, YTOOBI: TOBBICUTH YPOBEHb B3aHMO3aMEHIEMOCTH; YMEHBIIUTH HOMEHKIIATYPY U3/eIuil
¥ THIIOpa3MepoB 3aroTOBOK; Pa3MEPHOT0 PEXYIIEero MHCTPYMEHTa M OCHACTKU (MCIONB3YeMBIX B Pa3HBIX OTPAciIX MAIIMHOCTPOCHHS), a TakKe,
9TOOBI CO3/1aTh YCIOBHS IS 9 ()EKTHUBHOI CIIenuaan3aniy 1 KOOIEPHPOBaHNUS 3aBOJIOB; YCIICBICHHS IIPOIYKIMH; IPH YHU(UKAIMN U pa3paboTke
CTaHJapTOB.

Ipunyun npeonoumumensrnocmu (VM CHCTEMa TPEATOYTHTENBHBIX YHCEN) SBISACTCS TEOPETHIECKOH 6a30if COBPEMEHHOH CTaHIapTU3AINH.
CornacHo 3TOMY IPHHIUITY YCTaHABINBAIOT HECKOIBKO PSIOB 3HAYCHHI CTAHAAPTU3YEMbIX ITapaMeTpoB C TeM, YTOOBI IPH HX BEIOOpE MEePBBIH Psif
IpeanoyecTs BTOPOMY, BTOPOH — TpeThbeMy U T.J.

IpenmodYTHTeTbHBIMI — Ha3bIBAIOTCS YHCNIA, KOTOPhIE PEKOMEHIyeTCsl BEIONpaTh MPENMYIIECTBEHHO TIepe]] BCEMH IPYTHMH IIPH Ha3HAuYeHHU
BEJIMYMH IT1apaMeTPOB JUTS BHOBb CO3/IaBaeMBIX H3/IEIIHH.

B Hayke ¥ TeXHHMKe MIUPOKO IPUMEHSIOTCS PSAABI IPEIIOYTUTENbHBIX YHCEN, HA OCHOBE KOTOPBIX BHIOMPAIOT MPEIIIOYTUTENbHBIE PA3MEpBL.

MHorre IpOMBIIUICHHO Pa3BUTHIE CTPaHBI IPUHSUIH HAIlMOHATIbHBIE CTAHIAPTH! HA HOPMAJIbHBIC JINHEHHBIE pa3MephlL.

B Poccuiickoit deneparuy gecTByeT cucTeMa MPEANOUYTHTENBHBIX yncen (psasl R), HopmuposanHas Ha ocHoBe 'OCT 803284, ¢ yuerom
pekomenaanuii MexayHaponHoi opranuzanuu no crangaptuzanuu (MCO), a Takke cucTeMa NpeArnoyYyTHTENbHBIX uucen (psaabl E), npunstas
MextyHapoaiHON AJIEKTPOTEXHUYECKOM KOMHUCCHEil.

ITo sToMy cTaHIapTy YyCTaHOBIEHO YETHIpE OCHOBHBIX NECATHYHBIX psifa mpexnouturensHeix uncen (R5, R10, R20, R40) u nBa
nononautenbhbix (R80, R160), npuMeHeHne KOTOPBIX JOIMYyCKAETCs TONBKO B OTACIbHBIX, TEXHUIECKA 000CHOBAHHBIX CIIydasiX.

U3 Bcex psfoB MPeANOYTUTENIBHBIX YHCeN A PAKTUUECKOro IPHMEHEH I He0OX0AUMO BHIOHPATh MPEABIIYIIUE PSIBL.

Sy PsAABI HOCTPOCHBI IO I‘eOMeTpH‘{eCKOf/i TIporpeccuu Co 3HaME€HaTeIeEM (P ,» PaBHBIM!
o= 5/1_0 ~1,6 ans psana RS (1,00; 1,60; 2,50; 4,00...),

o= l{’/1_0 ~1,25 mns psma R10 (1,00; 1,25; 1,60; 2,00...),

o= 23/]3 ~1,12 nns psna R20 (1,00; 1,12; 1,25; 1,40...),

o= 43/1_0 ~1,06 a3 psna R40 (1,00; 1,06; 1,12; 1,18...).

Psiztel IpeNOYTUTENBHBIX YHCEN SBISIOTCS OECKOHEYHBIMH KaK B CTOPOHY MaibIX, TaK M B CTOPOHY OOJNBIIMX 3Ha4YEHHH, T.€. JIOIYCKAroT
HEOTPaHHYEHHOE PAa3BUTHE MAPAMETPOB MM PA3MEPOB B HANPABICHUHU UX YBEIHMYCHHUS MM YMCHBIICHHS.

Homep psiia IpeANoOYTHTENBHBIX YHCEI YKa3bIBACT HA KOJMYECTBO WICHOB psija B AecaTnaHoM naTepBaie (ot 1 1o 10). IIpu stom umcio 1,00
HE BXOJUT B JIECATHYHBIA HHTEPBAJ KaK 3aBepIIarolliee YHCIIO NpeAbIayero aecsiTuanoro narepsana (ot 0,10 no 1,00)..

Hanpumep, B psan RS B necsTHYHOM HHTEpBaje BXOIAT 5 CIENYIOMIMX JMHEHHBIX pasmepos: 1; 1,6; 2,5; 4; 6,3; B cienyromeM JecITHIHOM

uHTepBae BXoAAT ewte 5 yucen — 10; 16; 25; 40; 63; B ciaeyromeM AecsTHUHOM HHTepBaie euie 5 yucen — 100; 160; 250; 400; 630 u T.4. —>®© ).

Psan R10 copepxut 10 npexnourutensHbIx uncen, psa R20 — 20 npeanoutnrensHbix uncen, psa R40 — 40 npeAnodTHTENbHBIX YUCET U T 1.
IpeanodruTenbHbIe YHCIAa U UX PAIBI, MPHHATHIC 33 OCHOBY, CIIY)KaT: NPU Ha3HAYCHWH KJIACCOB TOYHOCTH; JIMHEHHBIX Pa3MEpOB; YIJIOB,
pajMycoB, KaHABOK; Ul COKpAIGHWs HOMEHKIATYPbl DPEXYIIEro H H3MEPHUTENbHOTO HHCTPYMEHTa, a Takke JUIi BbIOOpa HapaMeTpoB
HPOU3BOJICTBEHHBIX NPOLECCOB, 000PY0BAHMSI, IPUCTIOCOONEHNUI, MATEPHATIOB, TPAHCIIOPTHBIX CPEICTB H T.I1.
5. Ilpunyun npozpeccugnocmu u ORMUMUIAUUU CIMAHOAPMOE 3AKITIOYAETCS B TOM, UTO MOKA3aTeNH, HOPMBI, XapaKTEPUCTHKH M TpeOOBaHMs
B CTaHJapTaX JIOJDKHBI COOTBETCTBOBATH MUPOBOMY YPOBHIO HAaYKM, TEXHUKH M IIPOU3BOJICTBA M yIUTHIBATH TCHJICHIIMN PAa3BUTHA PACCMATPUBAEMBIX
00BEKTOB CTAHIAPTH3ALUH.
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Ilpu pa3paboTke COBPEMEHHBIX CTaHAAPTOB HEOOXOJMMO CTPEMHUTHCS MONYYUTh ONTHMAIBHOC COYETAHHE YCTAHABIMBAEMbBIX IOKa3aTelci,
HOPM U TpeOOBaHMI K NPOAYKIUH C 3aTpaTaMd Ha UX IOCTIKEHHE B MPOIECCE MU3TOTOBICHHS M JKCIUTyaTallMH M OOECIICUHTh MaKCHMAJbHBII
SKOHOMHUYECKUH 3P (HEKT NP MUHIMAIIBHBIX 3aTpaTax.

6. Ilpunyun neobxooumocmu 63aumuoll yeasku (TapMOHM3AIlMM) CTAaHAAPTOB BBITEKACT M3 OCHOBHBIX IENeH M 3a7ad CTaHIApTU3ALMH.
Ioxa3arenu, HOPMBI, XapaKTEPUCTHKH H TPEOOBAHHs, YCTAHABINBAEMbIC B CTaHAApTaX, pa3paboTaHHbIX B Poccuiickoit deneparyu, JODKHEI TakkKe
COOTBETCTBOBATh MEXK/yHaPOJHBIM CTAHAAPTAaM U YUUTHIBATh PEKOMEHIALMU MEXTYHAPOIHBIX OpTraHU3aIMil.

CyIecTBYIOT U JpYTUe NPUHLHUIIBI CTAaHAAPTH3AIUH.

Tema 4.3. MeToabl CTAHIAPTH3ALUM

PaboThl, BBIIONHAEMBIE P CTaHIAPTH3AINH, HO3BOILIOT YIIYYIINTH IPONECCH NPOEKTHPOBAHUS W H3TOTOBJICHUS Pa3HOOOPA3HBIX MAIIUH,
arperaToB W yCTPOMCTB, a TAK)Xe Pa3pabOTKy HAyKOEMKHX IPOU3BOACTB U YCIYT, YTO 3HAYUTEIBHO COKPATUT BPeMs, HEOOXOIUMOE I OCBOCHUS
HOBBIX H3/IeNHI U 00ECTIeUNT CTAOMIBHOCTD Ka4ecTBa.

ITpu BHIIOMHEHNH JAaHHBIX PA0OT MIMPOKOE MPUMEHEHUE MOMYYIIN CIeAYIOIUe Memoobl CImaHoapmu3ayuy: yIopsgoueHue (CHCTeMaTu3amus,
KOAMPOBaHKE U Kiaccu(uKauys) 00beKTOB CTaHAaPTH3ALMH; YHH(HUKALMA; CUMILTM(UKALUs (YIPOIIEHHE); arperaTHPOBaHNUE; TUITM3ALMS U .

1. Cucmemamuszayus o006veKmos, a6neHUll UMW NOHAMUN — TIPECIENyeT ILENb pACIONOKHTh WX B OMNPENEICHHOM IIOPAAKE U
IIOCIIeI0BATENILHOCTH, 00pa3yIomIeil YeTKyI0 CHCTEMY, YAOOHYIO UL OJIb30BAHHS.

Haubonee npoctoii (opmoil cucTeMaTH3alMU SBISETCS al(aBUTHAs CHCTEMa DACIONOKEHUs O0BeKTOB. Takylo CHCTEMY HCIONB3YIOT,
HaIpyMep, B Pa3IMYHBIX CIIPABOYHUKAX.

IIpuMeHSIOT TakkKe MOPAAKOBYI0 HYMEpalUI0 CHCTEMAaTH3UPYyeMBIX OOBEKTOB WM pPACIOIOKEHHE HUX B XPOHOJIOTHYECKOI
nocsieoBatenbHocTd. Hanpumep, I'occranpapt Poccun peructpupyer 'OCThl 1o mopsiiky HOMEpPOB, IOCIE KOTOPOrO B KayKIOM CTaHIapTe
YKa3bIBaeTCs TOJl €r0 yTBEP KICHUS WITH IIePecMOTpA.

2. Koouposanue mexnHuko-sKOHOMU4ecKoil ungopmayuu npencTasiser coboil oOpa3oBaHie IO ONPEAENCHHBIM HpaBUIaM U IIPUCBOCHHE
KOJIOB OOBEKTY WJIM IPyMIe 00BEKTOB, MO3BOJISAIOIIEE 3aMEHUTh HECKOJIBKUMHU 3HaKaMM (CUMBOJIAMH ) HAMMEHOBAHUS 3TUX 00BEKTOB.

C noMoIpio KOJoB obecrieunBaeTcss HACHTH(UKALMS 00BbEKTOB MAKCHMAIEHO KOPOTKUM CIIOCOOOM, T.€. ¢ TIOMOIIBI0 MHHHMAIEHOTO YHCIIa
3HAKOB.

3. Knaccugpuxayus 3axnodaercst B paciooKeHUHU IPEAMETOB U HOHATHIA 10 KJIaccaM U pa3MepaM B 3aBHCHMOCTH OT HX OOLIMX PH3HAKOB.

B KkadecTBe MEXIYHApOJHON CHCTEeMBI NpHHATAa yHHBepcambHas pecatwuHas cuctema (YJK). Ee wucnoms3yror B ImyOnmkanusx,
OuOIMOrpa)MueCKUX KaTaorax u T.IL.

Jlns xnaccuukanyuy NPOMBIIUICHHON M CENbCKOXO3SHCTBEHHOM MPOJIYKLIHMH HCHONB3YIOT EAnHYI0 NecaTHyHylo cucTeMy KiacCH(UKAIUU
npoxykuun (EJICKII). Bee MHOMXKecTBO mpoxyknuu nemsT Ha 100 Ki1accoB B COOTBETCTBHH C OTPACISIMH IIPOM3BOACTBA U KOHKPETU3HPYIOT €e M0
CBOICTBaM M Ha3HAYCHHUIO. 3aTeM KaKAblil Kimacc nemsiT Ham 10 momxiiaccoB, Kaxaplid moakiace Ha 10 rpymm, kaxayro rpymmy Ha 10 noarpynm u
Kaxryto noarpynny Ha 10 BugoB. Kaxpliii BuI MokeT BKIO4aTh 9999 KOHKPETHBIX HAMMEHOBAHUI POJYKIHH.

4. Ynugpuxayua — 5To panioHaIbHOE YMEHBIICHHE YHCIIA THIIOB, BUJOB U Pa3MepOB 00BEKTOB OJMHAKOBOTO (DYHKIIHOHAIFHOTO HA3HAYEHUS U
BBEIOOP ONTUMAJIBHBIX ITApaMeTpoB 00BbEKTOB. IIpn HEOOXOAUMOCTH B KOHCTPYKIMIO YHU(DUITUPOBAHHBIX (THUIIOBBIX) H3AEIHN H MX JJIEMEHTOB BHOCST
TEXHHUUYECKHE YCOBEPIICHCTBOBAHHSA U JOPAOOTKH.

VHudukanus sBisieTcss HauOoliee pacHpoCTpaHEeHHOH M 3¢ ¢exkTHBHONH (OpMOH CTaHZAPTH3ALUM, KOTZAA YCTaHABIMBAIOT MHHUMAaJbHOE
HEOOXOIMMOe, HO JJOCTaTOYHOE UL MPAKTUYECKOrOo MPHMEHEHHS YHCIO THIOB, BHJOB, Pa3MepOB, M3/IENHH, COOPOYHBIX SIUHHMI], IeTauel, MapoK
MAaTepUaoB, KOHCTPYKTOPCKHX JOKYMEHTOB H T.H., 001aJaomuX BEICOKHMMH II0Ka3aTesIMH KaueCcTBa U MOJIHOH B3aUMO3aMEHSIEMOCTBIO.

PaboThI 10 yHH(HUKAINY MOTYT IIPOBOJUTHCS Ha 3aBOJICKOM, OTPACIICBOM, MEXKOTPACICBOM H MEXTyHAPOJHOM YPOBHSIX.

KoHcTpynpoBaHWEe MallMH M MEXaHM3MOB C NpPHMEHEHHeM YHH(QHIMPOBAHHBIX Y3JI0B W JieTaleil I[O3BOJISET: YMEHBIIUTh 00BEeM
KOHCTPYKTOPCKHUX PabOT U COKPAaTHTh CPOKH NPOEKTUPOBAHUS; YMEHBIINTh BpeMsl Ha MOATOTOBKY HPOHM3BOJCTBA M OCBOGHHE BBITYyCKAa HOBOH
TIPOYKIUH; IIOBBICHTE 0OBEM BBIITYCKa 3 CUET CIEIHaIN3aliH, 8 TAK)Ke KA9eCTBO BEITYCKAaeMOIl POTYKITHHL.

5. Cumnaugpuxayusa (ynpouieHne) — 370 METOA CTaHAAPTH3AINH, KOTOPBIH 3aKIF0YaeTCs B IIPOCTOM COKpAIIEHUH KOJIWYECTBA THUIIOB M3/ISIHIA
WITH KOMIUTEKTYIOIHX IPU UX pa3paboTKe UIH IPOU3BOACTBE B paMKaX ONpeeleHHOH HOMEHKIATypPhI A0 YHCIa, JOCTATOYHOTO Ha IaHHOE BpeMsl.

Cnmiumndukamus sBisieTcs npocTteiimeil gopMoil W HadanbHOH crajguell Ooiee CIOXHBIX (OPM CTaHAAPTH3AIMU, TaK KaK B OOBEKTHI
CHMIUTH(HKAINH HE BHOCAT KaKHe-TN00 TEXHHIECKUE YCOBEPIICHCTBOBAHUS, a TAKOKE HCKIIIOUAIOT PAa3HOBUAHOCTH H3/IEINI ¥ UX COCTAaBHBIX YacTei,
KOTOpBIE He SIBISIOTCS HEOOXOIHUMBIMU.

V3-32 TaKoro ympoIeHus! IPOM3BOCTBA CUMILTH(HIKAINS OKAa3bIBACTCSI SKOHOMHIECKH BBITOTHOM.

6. Azpezamuposanue — 3T0 METO] CO3NAHMS W JKCIUTyaTallMH HOBBIX MallWH, H JAPYroro o0OpyZOBaHMS ITyTeM KOMIIOHOBKH KOHEYHOTO
U3JeNMs U3 OTPaHMYEHHOTO HA0Opa OTHENBHBIX CTAaHAAPTHBIX M YHH(MHIHPOBAHHBIX Y3JIOB M arperaTtoB (aBTOHOMHBIX COOpOYHBIE €IUHHUII),
MHOTOKPATHO HCIOJIb3YEMbIX IIPH W3TOTOBIEHUH Pa3iIHIHBIX U3/EIHIl ¥ YCTaHABIMBAEMbIX B Pa3iIMYHOM YHCJIE H KOMOMHAIMH. OTH Y3JIbI JOJDKHBI
00J1a1aTh TOJIHON B3aHMMO3aMEHIEMOCTBIO TT0 BCEM SKCILTYaTaI[FIOHHBIM [TOKa3aTeNsIM ¥ IPHCOSIMHUTENBHEIM pa3MepaM.

ITpuMepoM HCHONB30BAHMS JAHHOTO METOfA SBJIAETCS CO3JaHUE METAUIOPEKYIIUX CTAHKOB M3 YHU(UIMPOBAHHBIX CTaHHH, IOBOPOTHBIX
CTOJIOB, DJIEKTPOJBUTaTelNel, PeLyKTOPOB, KOMIIPECCOPOB, CHCTEM TOJaYl CMA304HO-0XJIaXK JAIOIIHUX XKUIKOCTeH U T 1.

Ecin yHuQuKkanys NpUBOANT K YMEHBIICHHIO YHCIA THIIOPa3MepOB YHH(HIMPOBAHHBIX 00OBEKTOB, TO arperaTHpOBaHHE JaeT BO3MOXKHOCTh
YBEJINYHBATh YHUCIIO OOBEKTOB CIEHUATH3UPOBAHHOIO HA3HAUCHHS.

7. Tunuzayus — >TO METOJ CTaHAAPTHU3ALUM, 3aKTIOUAIOMIUKCS B pa3paboTKe M YCTAHOBICHUH THIIOBBIX pelIeHHI (KOHCTPYKTHBHBIX,
TEXHOJIOTHYECKHX U T.II.) Ha OCHOBE HanOoJIee IPOTrPEeCCHBHBIX METONOB M PEKHMOB PaOOTHL.

CymecTByeT [Ba BUa THIIH3AIUH: KOHCTPYKIUH H3/IENUH H TeXHOIOTHIECKHX MPOIIECCOB.

Tema 4.4. Me:xxIyHaApOIHAS M MEKTOCYAAPCTBEHHAS CTAHIAPTU3ALUSA

MexayHapoIHasi CTaHAAPTU3ALMS HMEET NEPBOCTEIICHHOE 3HAUEHUE JUISI YCIEITHOTO OCYIIECTBICHHUSI TOPIOBOT0, SKOHOMUYECKOTO U HAYYHO-
TEXHUYECKOTO COTPYAHMYECTBA PA3IMIHBIX CTPAH, TOCKOIBKY Pa3iHIus HAIIMOHATBHBIX CTAHIAPTOB HA OJHY M Ty )K€ MPOAYKIIUIO, IPEIAraeMyIo
Ha MHPOBOM DPBIHKE, SBIIFOTCS 6apbepoM Ha IMyTH Pa3BUTHS MEXIYHAPOIHON TOPTOBIIH.

Hay4Ho-TeXHHYECKOe COTPYIHHYECTBO B O0JIACTH CTaHJApTH3ALUK HANPABICHO Ha FAPMOHU3ALHIO HAIIMOHAJIHEHOW CHCTEMBI CTaHIapTH3ALHN
C MEXTYHAPOIHO, pErHOHATLHBIME M IPOTPECCHBHBIMI HAIIMOHATLHBIMU CHCTEMAMH CTAHIaP TH3AIIHH.

B pasBuTHH MEXKTyHAPOMHOW CTAHIAPTH3AINH 3aHHTEPECOBAHBI KaK WHIYCTPHAIHLHO Pa3BHUTHIE CTPAHBI, TaK U CTPAHBI PA3BHBAIOIIHECS,
co3jaronine CoOCTBEHHYIO HAIIMOHAIBHYIO 9KOHOMUKY.

MexnyHnapoaHo opranuzanuu mo crannaptuzaiuu (MCO) Havyana cBoro pestensHocTs B 1947 r. u CCCP ObuT OJJHUM M3 €€ OCHOBaTeleil,
Poccus, kak npaBonpeemunk CCCP, sBisieTcst MOCTOSHHBIM 4iIEHOM 3Toi opranuzanuu. 1lItad-kBaptupa UCO Haxomutcs B T. JXKeHeBa, paboune
SI3BIKY — aHTJIMHCKHH, QPaHIy3CKHUH, PYCCKUH.

Llene UCO — copneiicTBUe pa3BUTHIO CTaHJAPTHU3AIMM B MHPOBOM MaciuTabe Juisi OOJNerdeHus MeXIYHapOAHOTO TOBapooOMeHa H
B3aMMOIIOMOIIM, 4 TaKXKe Ul PACIIMPEHUs] COTPYIHUYECTBA B OOJNACTH HMHTEIUICKTYalbHON, HAYYHOHN, TEXHHYECKOW H IKOHOMHYECKOH
JIeSITENTbHOCTH.

Jnanazon o0wvekToB crangaptuzanuu B MCO oOmMpeH n 0XBaThIBAET CICAYIONME CHepbl ACATEIFHOCTU: CHCTEMBI 00ECIICUCHUS KayecTBa
MPOIYKIMH; MAIIMHOCTPOCHHE; XHMMHS;, HEMETAJUIMUECKHE MaTepualibl; pyasl M MeTalibl, WH()OpPMAIMOHHAs TEXHHKA; CEIbCKOE XO35ICTBO;
CTPOMTENBCTBO; ClICHUATIbHAS TEXHUKA; 3PAaBOOXPAHCHUE U MEAMIIMHA; OCHOBOIIONATAOIINE CTAHAAPTHI; OXpaHa OKPYKAIOLIE CPebl; ymakoBKa U
TPAHCIIOPTUPOBKA TOBAPOB U T.[.

HckmodyeHne COCTAaBISIOT — ANEKTPOTEXHUKA, OJICKTPOHMKA W PAaJHOTEXHHMKA, OTHOCSIIMECS K KOMIICTCHIMH MEKIyHapOoIHOU
9NeKTpOTeXHUYecKoi komuccnu (MOK).

Bompocsl MHGOPMALMOHHBIX TEXHOJIOTUH, MHKPOIPOLECCOPHOW TEXHHKH, CEPTU(QHKALMHM U T.I. SBISIOTCS OOBEKTaMH COBMECTHBIX
paspaborox MICO/MOK.
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B cocra UCO BX0oAiT HalMOHaJbHBIE OpPraHM3alMU MO craHaaptu3auud u3 120 crpaH mupa. Poccuiickyro Denepaiuio mnpeicraBiseT
T'occrannapt Poccun B kauectBe komurera — wieHa UCO.

Opranunsanuonsas crpykrypa VUCO BeirmsauT ciemyromuMm obpasoM: ['eHepambnas accambies;; Coser MCO; cemb komureroB CoBera;
HWcnonuurensHoe Gropo (Mcnonkom); Llentpansusblii cekperapuat; texHudeckue komutersl (TK); momkomurerst (IIK) u padoune rpymmer (PI).
Odunuansusie muna MCO — npe3unenT, Bulle-pe3nieHT, Ka3Hauell U reHepalbHbIi CeKpeTaph.

I'enepanbHas accamOiies sBisieTCS BBICIIMM pYKOBOIAIMM opraHoM MCO u cocToUT U3 MpeAcTaBUTENeH BCEX HAILMOHAIBHBIX OpraHu3alui
KOMHUTETOB-4JICHOB. AccambJiest onpeensieT O0Iy0 TEXHHYECKYIO IOJIUTHKY OPraHU3allyi U PeliaeT OCHOBHbIE BOIIPOCHI €€ AESTEIbHOCTH.

I'enepanbHyI0 accaMOIIel0 CO3BIBAET TeHEPAbHBIA CeKpeTaph 110 PEIIeHHI0 IPe3UIeHTa WK 0 npockbe He MeHee cemu wieHoB Cosera ICO
WM OJIMHHAJATH KOMUTETOB-4JIEHOB HE PEXe OJHOIO Pa3a B TPU roJa.

B nepuon mexny ceccusimu ['eHepasibHOW accamOien pykoBojcTBO opraHuzaumeit ocymectsiser Coer MCO, B KOTOpBI Takke BXOIAT
IpeCTaBUTEeNH HAMOHAIBHBIX OpraHH3alui mo craHnaprusanui. CoBeT paccMaTpHBaeT M MPUHUMAET PEIIeHHs II0 BCEM BOIIPOCaM AEATEIbHOCTH
HCO u cobupaercs Ha 3aceaHUsI HE PeXKe OJHOTO pa3a B TOA.

Ilpu Cosere MCO co3znaHo ucnonHutenbHoe Oopo (Mcmonkom), KOTOpoe SIBISETCS KOHCYJIbTALMOHHBIM OpPraHOM II0 BOIPOCAM,
paccMatpuBaeMbIM B CoBere.

IIpu Cosere (kpome Mcnonkoma) co3naH LleHTpanbHbIN cekpeTapuaT W psja cHelnuanbHbIX TexHuueckux komuteroB (TK) mis uzydenus
OT/ICNBHBIX OOIINX BOIPOCOB JEATEIBHOCTH OpraHU3alUH.

IlenTpanpHBIl cekpeTapuaT — 3TO OpraH, BbIpaOaThiBatomuii pexomeHjmamuu it CoBera IO BOIpOCaM OPTaHU3ALMU, KOOPIMHAITHI
U IJTaHUpOBaHUs TexHudeckoi nesrenbHoctd MCO. OH paccMaTpuBaeT NpeuIokKEH s [0 CO3/IaHUI0 U POCIYCKY TEXHHUYECKUX KOMUTETOB.

Cogery MCO nojuuHsieTcs ceMb KOMUTETOB.

1. CTAKO — xomuTeT 10 U3y4EeHHIO HAyYHBIX IPUHIUIIOB CTAHAAPTU3AIMH, OKa3bIBAET METOIMUYECKYIO U HHPOPMAIHOHHYIO omons CoBeTy
HCO no npuHUMIIAM U METOIMKE Pa3pabOTKH MEXIYHapOIHBIX CTaHIapTOB. Bes pabora mpoBomutcs B pamkax pabouux rpymn (PI'). CTAKO
3aHMMAETCsl Takke TePMUHOJIOTHEH U opraHu3anueil ceMUHapoB MO MPUMEHEHHIO MEXIYHapOIHBIX CTaHIApPTOB AJ PAa3BUTHUs TOPIOBIU MEXAY
CTpaHAMH.

2. IUIAKO - texuuueckoe OOpO, MOArOTABIMBACT MPEIIOKEHHs MO MaHupoBaHuio paborsr MCO, opranusanuu U KOOPAWHALIMH
TEXHUYECKUX CTOPOH PabOTHL

3. KACKO — xoMHTeT TI0 OLIEHKE COOTBETCTBHS, CO3/IaH I U3YUSHUS BOIPOCOB OPTaHU3ALMH CEPTUGUKALMN NPOSYKIUH, IIPOLECCOB, YCIyTr
U CHCTEM KadecTBa Ha COOTBETCTBHE TPEOOBAHMSIM CTaHAAPTOB U BEIPAOOTKH COOTBETCTBYIOIINX PEKOMEHIALUI H IpyTHeE.

Bcero padory UCO no pa3paboTke U COrNIaCOBAHHIO MPOEKTOB MEXYHAPOAHBIX CTAHAAPTOB OCYILECTBIIIOT paboune OpraHbl OpraHU3aLuu:
texanueckue komutersl (TK); moxkxommurerst (IIK) u paboume rpynmsr (PI'). PaGoume rpynmbl coCTOSAT M3 BEOyIIMX CIIEHUAINCTOB B KaXKIOH
OT/IeNbHOI 00JIACTH TEXHUKH M3 Pa3HBIX CTPAaH MHpA.

ITpoexT MexayHapOAHOro CTaHAApTa IPUHUMAETCS, €CIIU 3a HEro IPOrojlocoBano He MeHee 75% uneHoB naHHoro TK, mpuHsABIINX yuacTHe B
TOJIOCOBAHHHU.

B 1996 r. 8 UCO pa6oramu 185 TK, 636 IIK, 1975 PI" u 36 uenessix rpymm, Hanpumep: ICO/TK — 1 «Pe3s6s1»; UCO/TK — 3 «lomycku u
nocaaku»; UCO/TK — 29 «Uuctpymentsny; MCO/TK — 176 «Cuctemsl kadecTBay», K KOTOPBIM OTHOCsITC ctanaapTsl cepun UCO 9000 u T.1.

3a Poccueii 3akperieno 10 TK, 31 I1K 10 PT". Ona sBisiercst aktuBHBIM wieHoM (ctaryc P) B 145 TK u Habmoznarenem (craryc O) B 16 TK.

Ha 1 saBaps 1997 r. 3apeructpuposano 6onee 10 Teicsd MexayHapoaHbIX ctannapToB MCO, KOIMYECTBO KOTOPHIX YBEINUMBACTCS €KETOIHO
Ha 500... 600 wryk.

JHestensroctbio MCO/TK 22 «JlopokHEIil TpaHcnopT» pykoBoaut ®pannust. boiee 30 rocynapcTs, BXOAAIIUX B 3TOT KOMUTET, 3aHUMAIOTCS
BOIIPOCAMH B3aNMO3aMEHsICMOCTH, CTAHIAPTU3ALHHU U 0e3011aCHOCTH ITOJBI)KHOTO COCTaBa, aBTOMOOMIBHOTO TPAaHCIOPTA.

Mexnynapoansie crangaptbl ICO He siBIAIOTCS 0053aTENIbHBIMY, T.€. KaXK/1as CTpaHa BIPaBe NPUMEHATh X LETMKOM, YACTUYHO WK BOOOLIE
He IpUMeHITh. OJJHaKO MHOTHE CTPAHBI, CTPEMSIIHECs ITO/IepKUBATh KOHKYPEHTOCIIOCOOHOCTE CBOEH IPOIYKIIMU Ha MHPOBOM PBIHKE, BEIHYKICHEI
HCIIOIB30BAaTh 9TH CTAaHAAPTHL, YTOOBI Ha 60% COKpaTHTH 3aTpaThl HA Pa3pabOTKy M CO3IaHUE HAIMOHAIBHBIX CTAHIAPTOB.

HCO noanepkuBaeT KOHTAKTBI CO MHOTHMH MEXIyHapOAHBIMU OpPTaHU3alMsAIMU, IPHHUMAIONIMMH yJacTHe B paboTax IO CTaHAApTU3ALUH,
METpPOJIOTHHU U CepTU(DUKALHN.

OCHOBHBIMH U3 HUX SIBISTIOTCS: MexayHapoHas sIeKTpoTexHndeckast komuccnst (MOK); BecemnpHast oprann3arus 3apaBooxpanenus (BO3);
MesxayHapoJHOE areHTCTBO 1o atoMHOM 3Heprun (MAT'ATD) u apyrue, B TOM YuCiIe PErMOHAIbHBIE OpPraHU3aIHH.

Pazpnen 5. Ceprupuxanus

Tema 5.1. IlpaBoBbIe 0CHOBBI CepTH(UKALUA

B naugane 1990-x ronos B Poccru copmupoBanach HOpMaTUBHASI M TEXHHYECKast 6a3a U1 CO3aHMs HAMOHAIBHON CHCTEMBI CepTH(HHUKAIINH.

3aKoHOATENBHO cepTU(UKAIMS Kak 00s3aTeNbHas Npoleypa 3aliThl IpaB MoTpeduTess OblI0 BBeAEHa B AeicTBHE 3akoHOM P®D «O 3amure
npaB norpeduteneit» or 01.05.1992r. [lanupiM 3akoHoM B Poccun BBesieHa B JielicTBUe cucTeMa obsi3arenbHoit ceptudukamuu [OCT P.

JlesiTenbHOCTE 1O cepTH(UKAIME B PoccHu 3akoHOTAaTeNbHO peryiampyercss W obecrednmBaercs: 3akoHamu P®, Mom3akOHHBIMH aKTaMu
1 HOPMaTHBHOM 0a30ii cepTU(UKALNU, CTPYKTYpa KOTOPBIX MPEICTaBIeHa Ha puc. 5.1.

3AKOHBI PO®
|
MNOIA3AKOHHBIE AKTbBI
' [ |
Ykaset [Ipesnyienta [TocTaHoBIICHNUS HopMaTHBHbBIE aKThI
u Toccranaapta PO MHUHHCTEPCTB
[IpaBuTenscTBa U RETOMCTR
|
|
HOPMATHUBHAS BA3A CEPTU®OUKALINN
| | |
OpraHn3aInoHHO Hopmarusabie Hopmarusasie
- JOKYMEHTEI, JOKYMEHTHI Ha
METOINYECKUE Ha COOTBETCTBHE METO/IBI (CITOCOOBI)
JTOKYMEHTBI TpeGOBaHHAM OILICHKH
110 TIpaBUIIaM KOTOPBIX COOTBETCTBHS MIPH
U TIOPS/IKY IPOBOIUTCS cepTUdUKALHN
IIpaBuina no I'OCTr, TY n I'OCTr1, MU,
cepTudHUKaIIN T.IL. P u PI1

Puc. 5.1. Cmpyxmypa 3axonodamenvHoll u HOpMAmMueHol 6asvl cepmudurayuu
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1. 3axonamu Poccuiickoit ®enepauyn (Bcero Oonee 20 3akoHOoB) — «O cepTHHKALMH HPOAYKIMH M yciayr» B pex. 1998 r., «O
cTanaapTu3amum» B pen. 1995 r., «O0 obecniedeHnn eqMHCTBA U3MepeHuii» B pea. 1993 r., «O 3amure npas notpeduteneii» B ped. 1999 r.

2. Iloa3akOHHBIMHM aKTaMH, HANpPaBIEHHBIMH Ha peEUICHHE OTJEIbHBIX COILMAIbHO-DKOHOMHUUYECKUX 3a7au M INpeaycMaTpHBaIOIIUMHU
HCIOJIBb30BAHNE JUISI 3TOU 1LIENH 0053aTeNbHON cepTHHHUKALIMH:

1) Vxazamm Ilpesmnenta um HOpMaTHBHBIME akTamu IIpaBurensctBa (IlocranoBnenue mnpasurensctBa PO ot 12.02.1994 Ne 100
«O6 opranuzanyu paboT M0 CTaHIAPTH3ALMH, 00SCICYCHUIO eHMHCTBA H3MEPEHHUHl, CepTU(UKALIN MPOIYKLIHH H YCIyD» U T.1.);

2) nocranosnenusimu [occranpapra Poccun (ITocranosnenue occranmapra PO Ot 17.03.1998 Ne 11 «O6 yrBepxkaenun [lonoxenus o
cucreme ceprudukanuu [OCT P» u 1.11.);

3) HOpMaTUBHBIMM aKTaMu MUHHUCTEpPCTB M BenoMcTB (ITocranoBnenne Muntpyna PO ot 12.02.2004 «O0 yTBEp»IEHUH TUIIOBBIX HOPM
OecIUIaTHOH BbIIaYH CePTUUIMPOBAHHBIX CIICHUATIBLHON OSK/IbI, 00YBU U 1P.»).

HopmaTtuBHO-MeToqMYecKast 6aza cepTU(UKAIMY BKIIIOYAeT.

1. Komuieke opraHu3alnoHHO-METOANYECKUX JJOKYMEHTOB, ONPE/CISIONINX IPAaBUIIa U IIOPSAIOK MPOBEACHHs paboT 1o cepTuduxarmu (cepus
HPaBHII 110 cePTHU(HUKALMI 1 KOMMEHTAPHEB K HUM).

2. HopmaTuBHBIE TOKYMEHTHI, HA COOTBETCTBHE TPEOOBAHHAM KOTOPBIX MpoBoAUTCS cepruduxarms npoxykuun u yeryr (FOCTsr, TY u T.1.).

3. HopmaTtuBHbIE JOKYMEHTHI, YCTAaHABIMBAIOLINE METOIbI (M CPEACTBA) MOATBEPIKACHHS COOTBeTCTBIs pH ceptudukammu ('OCTer, MU, I1P,
PJ] — npumepHoO 12 ThICSY HANMEHOBAHUHA).

Ocnogononacarowum 0okymernmom Poccutickou @edepayuu 6 obracmu cepmugurayuu seisiemcs Pedepanvruiii 3akon «O mexHuueckom
pezymuposanuuy ot 27.12.2002 Ne 184-D3, kortopsiit nocie 01.07.2002 r. 3amernn 3akon PO «O cepruduxarmu npoaykiuu u yeryr» ot 10.06.1993
Ne 5151-1.

PaccMOTpUM OCHOBHBIE ITOJIOKEHHUSI HOBOTO 3aKOHA.

Cepmudgpuxayus coomeemcmeusn — 310 NEHCTBHE TPEThell CTOPOHBI, OKA3bIBAOLIEE, YTO 00CCIIEUHBACTCS HEOOXOAMMAasl YBEPEHHOCTh B TOM,
YTO JIOJDKHBIM 00pa3oM WMICHTH(HUIMPOBAHHAS HPOIYKIMS, HPOLECC WIH YCIyra COOTBETCTBYET KOHKPETHOMY CTaHAApPTy HWIM APYroMy
HOPMAaTHBHOMY JJOKYMEHTY .

Cepmughukayusa npodykyuu SBIAETCS OJHUM M3 IyTel 00ecredeHHs BBICOKOI'O KayecTBa IMPOIYKILHMH, MOBBIIICHUS HAYYHOrO U TOPrOBO-
9KOHOMUYECKOT0 COTPYIHHYECTBA MEXIY CTPaHAMHU, YKPEIJIEHUH HOBEPHs MEKILy HUMU.

B cepmugpuxayus npodykyuu, yciyz v WHBIX OOBEKTOB YYaCTBYIOT MepBasi (M3rOTOBUTENb WM ITIPOAAaBel), BTopas (MOTpeOUTENb WM
HIOKYTIaTeJIb) H TPEThsI CTOPOHEL

Tpemwba cmopona — 310 JIMLO WIK OPraH, IPU3HABAEMbIE HE3aBUCHMBIMH OT Y4aCTBYIOLIMX CTOPOH B paccMarpuBaeMoM Bomnpoce (MICO/MBK
2).

B coorBerctBun ¢ PenepanbHbiM 3akoHOM «O TEXHHYECKOM perynupoBaHum» oT 27.12.2002 Ne 184 @3, Cepruduxamus — 310 (opma
OCYLIECTBIIIEMOTO OPraHOM 110 CepTH(UKALMH TTOATBEPKICHUS COOTBETCTBHS OOBEKTOB TPEOOBAHMSM TEXHHYECKUX DPEITIaMEHTOB, IIOJIOXKCHUSIM
CTaHJAPTOB WM YCIOBHSIM JOTOBOPOB.

BEIXOJHBIMH TaHHBIMH (II0Ka3aTeNIsIMU KauecTBa) CepTH(HHUKAINY SBIIOTCS €€ JIOCTOBEPHOCTh M OSCIPHCTPACTHOCTb.

OCHOBHBIE ONpe/esIeHNUs, IPUBEICHHBIC B TAHHOM 3aKOHa B YaCTH TPEOOBAHMIT K IPOLIECCY CEPTHHUKALINM.

Texnuueckuii peznamenm — 3T0 JTOKyMEHT, KOTOPBIH IPHHAT MEXTYyHAPOJHBIM JJOTOBOPOM H paTHduimposad Poccuiickoit deneparyeii, wim
MEXIPaBHTEILCTBEHHBIM COTNIAIIEHHEM, WIH (eepalbHBIM 3aKOHOM, WM yka3oM IIpesunenrta Poccmiickoit deneparnuy, Win MOCTaHOBICHHEM
IIpaButensctBa PO u ycraHaBiaMBaeT oOs3aTelibHbIE JUIl NPUMEHEHUS W UCIOJIHEHHs TPeOOBaHUS K OOBEKTaM TEXHHYECKOTrO pEryJnpOBaHUs
(IpooyKuuM, 3maHUSIM, M COOPYXEHHSM WIM K CBS3aHHBIM C TPeOOBaHMSAMU K HPOAYKIMH IIpoLeccaM IPOSKTHPOBAHHUS, IPOU3BOJCTBA,
CTPOHTENBCTBA, JKCIUTyaTalluy, XPAaHEHHsI, IEPEBO3KH, PeaH3allii U yTHIN3AIIN).

Opzan no cepmugukayuu — OPUANIECKOE U0 HIM HHAUBUAYAJIbHBIN MPeINpPUHUMATENb, aKKPEIUTOBAHHBIC B YCTAHOBICHHOM IIOPSIKE
JUISL BBITIOJIHEHUSI paboT MO cepTH(UKAINIL.

AKKpedumayua — opHUIHATBHOE IPU3HAHNAE OPTAHOM IT0 AKKPEIUTAIIMN KOMIETEHTHOCTH (PU3HYIECKOTO WM IOPHIIIECKOTO JINNA BBITOIHSITH
paboTHI B OIPE/ICNICHHON 00J1aCTH OILIEHKH COOTBETCTBHSI.

IToomeepacoenue coomeemcmeusn (CepTHOUKALMS) — 9TO JOKYMEHTAIBHOE YIOCTOBEPEHHE COOTBETCTBHS MPOMYKIMU WM UHBIX 00OBEKTOB,
TIPOLIECCOB NPOSKTUPOBAHNS, IIPOU3BOACTBA, CTPOUTENHCTBA, MOHTaXA, HAJIAJKH, SKCIDTyaTaIlnH, XpaHEHHUs, IEPEBO3KH, PEaTH3aliy U YTUIIH3AIHH,
BBIIIONTHEHUsI pabOT WM OKa3aHHs YCIYr TPEeOOBaHUSIM TEXHHYECKHX PEIaMEHTOB, IOJOXKEHHSM CTaHAApTOB, CBOJOB IPABHI HIM YCIOBHAM
JIOTOBOPOB.

IMoxTBepKIEHNE COOTBETCTBHUSI OCYIIECTBISICTCS B LETIAX:

1) yoocToBepeHHs! COOTBETCTBHS MIPOIYKIUH, IIPOLIECCOB IPOSKTHPOBAHNUS, IIPOU3BOACTBA, CTPOUTENIBCTBA, MOHTAXKA, HATIATKHU, SKCILTyaTalllH,
XpaHeHVs, TIePeBO3KH, Pealn3alii W yTHIN3alUH, paboT, yCIyr WIH MHBIX O0BEKTOB TEXHHYECKUM PEIIaMeHTaM, CTAHIapTaM, CBOZAAM IIPaBHII,
YCIIOBHSIM JIOTOBOPOB;

2) cozeiicTBUA IPHOOPETATENSIM B KOMIIETEHTHOM BBIOOPE MPOAYKIIMH, PaboT, yCIyT;

3) NOBBINIEHHS] KOHKYPEHTOCIIOCOOHOCTH NMPOIYKINH, paboT, YCIYT Ha POCCHIICKOM U MEeXXIYHApOIHOM PHIHKAX;

4) cosmaHms ycIOBMH s obecredeHWs CBOOOJHOTO TepeMEIeHHs TOBapoB Mo Tepputopun Poccmiickoit ®enmepanmm, a Tarke s
OCYILECTBICHUS MEXIYHAPOIHOTO SKOHOMUUECKOT0, HAYYHO-TEXHHYIECKOTO COTPYAHUYECTBA H MEXITYyHAPOIHONU TOPTOBIIL.

K ob6bexTam cepTU(UKAN OTHOCSTCS MPOAYKIHS, HPOIECCH, pabOThI, YCIYTH, CHCTEMbI YIIPABICHUS Ka9eCTBOM, CHCTEMBI SKOJIOTHIECKOT0O
yIIpaBJIeHHs], IepcOHal, pabodne MecTa U T.1.

Toareepxaenue cooTBeTCTBUS HA TeppuTopun Poccuiickoii denepariuym MOKET HOCUTB IOOPOBOJIBHBIN MM 0053aTENBHBIN XapakTep.

Jlo6poBoITEHOE MOATBEPKIACHIE COOTBETCTBHS OCYIIECTBISETCS B (hopMe JOOPOBOIBHON CepTHHUKAIIH.

O0s13aTenbHOE TOATBEPIKIICHHE COOTBETCTBHS OCYIIECTBISICTCS B (POpMax: MPUHATHS ACKJIAPAIMU O COOTBETCTBHH (Janee — JeKIapHpOBaHHE
COOTBETCTBHS) U 0053aTENBHOM CepTUHHUKALIIN.

INoxTBepkIeHHE COOTBETCTBHUSI HPOBOIHUTCS C TIOMOIIBIO CepTH(HHKATA U IEKIapallii O COOTBETCTBUH.

Cepmughukam coomeemcmeus — JIOKYMEHT, YIOCTOBEPSIIONIMI COOTBETCTBHE OOBEKTa TPEOOBAHMSM TEXHHYECKHX PErIaMeHTOB,
MOJIOKEHHUSIM CTaHIapTOB, CBOJOB IPABMJI MM YCJIOBUSIM JIOTOBOPOB.
3nak coomeemcmeus — 00O3HAUYEHHE, CIyXallee JUIsi WH(POPMHPOBAHHS INpUOOpeTaTeNieli O COOTBETCTBHM OOBEKTa CepTU(HKAINI

TpeOOBaHUAM CHCTEMBI JOOPOBOJIBHOI CepTHHOUKALINY MM HAlIMOHAIBHOMY CTaHJApTYy.

[eknapayus o coomeemcmeuu — NOKYMEHT, YIOCTOBEPSIONIMH COOTBETCTBHE BBHITyCKaeMOH B OOpalleHHe HPOAYKIMU TPpeOOBaHUSIM
TEeXHUYECKUX PErIaMEHTOB.

Jleximapanus 0 COOTBETCTBHY UMEET I0PUIHMIECKYIO CHITy HapaBHE C CEPTHHHKATOM.

Buowt (o6nacmu npumenenus) cepmuguxayuu

CepTH(HKaLKs COOTBETCTBHS IPOBOJUTCS B 0053aTENILHON U JOOPOBOIBHON 00JIACTSX .

PaccMOTpUM NPUYMHBI pa3ieNeHus 00nacTell pacpoCTpaHEeH s CePTU(GUKALIIH.

1. Obazamenvhan cepmughukayus pacrpoCTPAHIETCS HA NMPOAYKLUHUIO M YCIYTH, CBSI3aHHbIE ¢ 00ecreyeHueM OE30MacHOCTH OKpPYKaromen
CpeIbl, )KH3HH, 310POBbsI X UMYIIECTBA.

3aKOHO/ATENBHO 3aKpEIUICHHBIE TPEOOBaHMS K 3THM TOBapaM JOJDKHBI BBIIOJHATHECS BCEMH IPOM3BOJUTEISIMH Ha BHYTPEHHEM DPBIHKE U
UMIIOpTepaMu [P BBO3e Ha TeppHuTOpHIo Poccun.

HoMeHKkI1aTypa TOBapoB ¥ YCIyrT, IOIJIEKAIIUX 00s3aTenbHOil ceprudurarmu B Poccuiickoit denepannu, onpenensercs ['occranmaprom
Poccuu B cootBercTBUM ¢ 3akoHOM PD «O 3amuTe mpas noTpeduTenci».

O6mnacts pacpocTpaHeHus 00s3aTenbHOl ceprudukanuu B Poccuiickoit denepanuu npuBeieHa Ha puc. 5.2.

U3 puc. 5.2 BuaumM, 9T0 K 00BbEKTaM 00s13aTeNbHOI CepTH(OUKAIIMN OTHOCSITCS HPOLYKIIHS U YCITyTH.

OpraHu3zanys ¥ IPOBEICHUIO paboT 1Mo 00A3aTENbHOM CepTU(UKALINM BO3JIAracTCsl Ha CIELHANBHO YIOMHOMOYEHHbIH (DenepanbHblii opran
UCIIONHUTENBHON BIAaCTH B obnacTu cepTudukanun — ['occranmapt Poccun.
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B Cliydasax, ONpeAyCMOTPCHHBIX 3aKOHOAATCIIbHBIMU aKTaMU P® B OTHOLICHWU OTHEIBHBIX BHIOB NpOAYKIMH, — U Ha JPYrue OpraHbl

ucnonHuTensHol Baactu I'ocerpoii, I'ocroprexnanzop, I'ockomesszu, MunucTepcTBO 000pOHBL, MUHECTEPCTBO TpancnopTa, MB/l u T.0.

OBBEKTHI OBSI3ATEJILHON CEPTU®UKALIAA

/\

MPOAYKIIUS:
1) ToBapsI 1A ACTEH;
2) IPOAOBOIBCTBEHHBIE TOBAPEL;

YCIYIH:
1) TexHu4eckoe
o0cIy)KUBaHHE U

3) ToBapbI Jist TPO(UIAKTHKH H JICICHUS PeMOHT
3a00JIeBaHUI, TEXHUYECKHE CPE/ICTBA TPaHCIIOPTHBIX
peabuinTalui HHBAJIN/IOB; CPEIICTB;

4) napdroMepHO-KOCMETHYECKHE TOBAPHI; 2) yenyru

5) TeKCTUIIbHBIC TOBAPbI; PO3HUYHOI

6) BEHHBIC, TPUKOTAXKHBIC, ITyIIHO- TOPTrOBJIN;
MEXOBBIC U OBUMHHO-IIYOHBIC M3CIUS U 3) ycayru

00yBb;

7) cTpouTenbHbIE MaTepHaIb;

8) obopynoBaHue 1 MPUOOPHI IS
OTOILICHNUSI M TOPAUYETO BOJOCHA0KEHHS;
9) npeaMeTs 00CTaHOBKH I0Ma;

10) X03stiiCTBEHHBIE TOBAPhI U
KyJIbTTOBApBI, TOBAPBI ISt 10CyTa U
Ppa3BIICUCHHUII;

11) cmopTHBHBIE TOBAPHI, IPOTYJIOUHbIE
Cy/la ¥ TIABCPE/ICTBA, OXOTHUYBH U
PbIOOJIOBHBIE IPUHAUIEKHOCTH;

12) serkoBbie aBTOMOOHIIN 1
MOTOBEJIOTEXHHKA | T. 1. (Bcero — 18

Puc. 5.2. Obracme pacnpocmpanenus obsizamenvhou cepmugpuxayuu ¢ Poccuiickoti @edepayuu

PaboThl 0 00s13aTeNBHOI CepTH(HKANNK OCYIIECTBIIOTCS OpraHaMHU IO CepTH(HKAINY, UCIIBITATEIBHBIMU JTa00pPaTOPHIMH U LEHTPAMH,
AKKPEANTOBAaHHBIMU B YCTAHOBJICHHOM IIOPS/IKE B PAMKAaX CYIIECTBYIOIIUX CUCTEM 00s13aTeIbHON CepTU(UKALINH.

B Poccun peiictByror 26 cuctem obszarenbHoi ceprudukaimu. Ha 1 smBaps 2004 r. B Toccranmapre ObUIO 3aperncTpupoBano 16
CaMOCTOSITENIBHBIX CHCTeM 00s3aTelbHOH cepTH(HKAMN NpoxyKiuu U yciyr. Camas m3BectHast u3 HUX — CucTeMa 00s3aTeIbHON cepTH(HUKAUN
T'OCT P, oOpa3oBanHas u Bo3riasisemas ['occraniaprom Poccuu.

Ob0s3atenbHast ceprudukanus sBisgercss (HOpPMOW ToOCyIapCTBEHHOTO KOHTPOJs 3a 0Oe30macHOCThIO mponykiuu. Ee ocymiectBieHue
CBSI3aHHBIMH C OTIPE/IeTICHHBIMH 0053aHHOCTSMH, HaJlaraeMbIMHU Ha IIPEANPHATHS, B TOM YHCIIE U MaTEePHAILHOTO XapakTepa.

[losToMy, OHa MOMXET OCYIIECTBIATbCA JIMIIb B CIy4asX, NPELYCMOTPEHHBIX 3aKOHOJATeNbHBIMU akTamu Poccuiickoit ®eneparuu,
T.e. 3aKOHAMU U HOpMATHBHBIMU akTamu [IpaBurenbcrBa PO.

Otcrozia BTOpoe HaMEHOBaHHUE 0053aTeNbHON CepTHHHKANNY — «CepTH(HHUKAIUS B 3aKOHOAATENILHO PETYIHPYEMOH 001acTH», a JOOPOBOJIbHAS
cepTU(UKALNL — COOTBETCTBEHHO B 3aKOHO/IATENBHO HEPETYIMPYEMOii 001acTH.

Bonee 20 3akoHoB P® BBOmAT 00s3aTenbHYIO CepTUHUKALUIO B KOHKPETHBIX cdepax pestenbHocTd. Hampumep, «O 3ammre mnpas
notpeduTenei», «00 oxpane Tpymay, «O0 opyxum», «O moxapHO# Oe3omacHOCTH», «O 6€30MaCHOCTH JOPOKHOTO IBIKSHUS» U T.JI. Bhimymieno
cebie 10 nocranosnenuii [IpaButenscrea PO no Bonpocam cepruduxanmu.

2. [lo6posonvnas cepmugukayus TPOBOAUTCS IO HHHUIMATHBE 3asBUTEICH (M3TOTOBHUTENECH, NPOAABLOB, HCIOJIHHUTENCH) B LEISIX
TIOATBEPIKIICHHS] COOTBETCTBHS MIPOAYKIIMN TPEOOBAHMSM CTaHAAPTOB, TEXHUUECKUX YCIOBHH H IPYTUX JOKYMEHTOB, OIPEEIIEMBIX 3asIBHTEIEM.

JloOpoBombHas cepTU(UKALVS IPOBOIUTCS Ha YCIOBHSIX IOTOBOPA MEXK/Ty 3assBUTEINIEM U OpraHoM Ho cepTudukanuu. OHa He MOXKET 3aMEHHUTh
00s13aTeNnbHyI0 CepTU(HKALIIIO, ECIIM TaKast IPOAYKINS TOTICKHUT 0053aTeNIbHOM cepTHHHUKAIHHL.

J10OpoBONBHOM cepTU(UKANMN HOUISKHUT TPOLYKIHS, Ha KOTOPYIO OTCYTCTBYIOT O0Os3aTeNbHBIE K BBINOJIHEHHIO TpPeOOBAaHWS MO
6e3omacHOCTH. B TO 5ke BpeMst ee IpoBeieHHE OTPaHIIHMBAET JOCTYI Ha PHIHOK HEKaYeCTBEHHBIX M3JIEINIT 32 CUET MPOBEPKH TAKUX ITOKa3aTeleH, Kak
HaJEKHOCTbh, 3CTETUYHOCTh, SKOHOMHYHOCTb M T.II.

IToTpeOHOCTS B TOOPOBONBHOH CepTH(HKAIUH IOSBIISIETCS, KaK MPaBHIO, KOTAa HECOOTBETCTBHE CTaHAAPTaM MM JPYTUM HOPMAaTHBHBIM
JOKYMEHTaM Ha OOBEKTHl CepTH(UKAIMK 3aTparkBaeT JKOHOMHYECKHE HHTEPEChl KPYIHBIX (HHAHCOBO-IPOMBINUICHHBIX TPYII, OTpacieil
WHIYCTPHU U Chephl yCIIyT.

OOBEKTEI, MoIeKaNye ToOpOBONIBLHON cepTudukarmu B Poccuiickoit @eneparun (puc. 5.3).

OBBEKTBI JOBPOBOJIbHON CEPTUO®UKALIMA

- § =

Ipoayxi Yceayrn Cucremsl Cucrem Ilepco-
ust Mmarepua MEHEIKME bl HaJI B
TIPOM3BOT JBHBIE U HTa 9KOJIOTH obnactu:
CTBEHHO- Hemarep KagecTa YEeCKOTo Hepaspyn
TEXHUYEC HaJIbHBIE Ipeanpust ynpasie alolIero
KOTO WU TUH U HUS KOHTPOJIS
COLIMANIBH oprasusarg ; OLICHKH
o- uit Marepuan
OBITOBOTO BHBIX
Ha3Hau€H LEHHOCTE
us ;
cepTUdUK
aluu
T

Puc. 5.3. Obwvexmul, noonexcawyue 006po6oabHOL cepmudurayuu
6 Poccuiickoi @edepayuu
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1. Ilpodykuusa npouszeo0cmeeHHO-MEXHUYECKO20 UNU COUUANbHO-0b1M06020 Haznauenus. IIpy 3ToM 100pOBONBHASA CepTH(UKALUS HE
HOIMEHSET 00s3aTebHYI0, @ €€ Pe3yAbTaThl, HE SBILIFOTCS OCHOBAaHHEM Ul 3ampera (IIOCTaBKHM) HpoAayKiuu. JloOpoBonbHas cepTHdHKALWs, B
HEPBYIO O4Yepe/ib, HalpaBiieHa Ha 60pbOy 3a moTpeduTeNs.

2. Yenyzu: MaTepuanbHble 1 HeMaTepraibHble. bopb0a 3a KiMEeHTa B MONHOI Mepe KacaeTcsi U J00POBOJIbHOM cepTH(UKALIMH YCITYT.

3. Jooposonvnan cepmugpuxayua «Cucmem mMeHeOHCMEHMA KAUeCnmed NPEORPUAMUILL U OPZAHU3AYUI) — TIOTy4NIa B MOCICIHEE BPEMs
IIMPOKOE  pactpocTpaHeHue. s 3TOro  MeXIyHapoJHas OpraHu3alls [0  CTaHAApTU3alMM  pa3paboTajla  CEepHI0  CTaHAApTOB
1SO 9000.

4. looposonvnas cepmuurayus «Cucmem 3K0102u4eCK020 ynpagneHus» — OJHO U3 Hanbolee aKTUBHO PAa3BHBAIOIIMXCS HATpaBICHUIA
cepTU(UKALMHL.

Ilpryem OliEHKE COOTBETCTBHMS MOXET IOUIEKATh HE TOJIBKO IOTOBAs NPOIYKIMS, NMpEIHA3HAYCHHAs [JIs MOTpeOMTENs, HO M CHCTEMa
JKoornueckoro ynpasieHus (COY) npenpusAThs B LEIOM.

5. Mooposonsnoit cepmugpuxayuu MOXET NOJJICKATh TAKKE IIEPCOHAN B 00JIACTH: HEPa3pyIIAIONIEro KOHTPOIS; OLEHKH MaTepUajbHBIX
LIEHHOCTE#T; cepTH(hUKALMH U T. 1.

JlobpoBonbHast cepTuduUKanys IepcoHada HE 3aMeHseT 6a30Boe 0oOpa3oBaHHE M HE CTaBHT €ro oA coMHeHume. He ciemyer Takke
ACCOLMUPOBATh CEPTU(PUKALUIO IEPCOHAIIA C ATTECTAIHEH.

Llenb aTTecTanuy — oNpeieIeHIe KBaTN(pUKAUKY pabOTHHKA C LIEJIbI0 IPOBEPKU €ro COOTBETCTBUSI 3aHUMACMOM JOKHOCTH.

Llenb ceprrduKayy — yCTAHOBJICHHE YPOBHS [IOATOTOBKH, PO(ECCHOHANBHBIX 3HAHUI, HABBIKOB M OMbITA CIICLUAINCTA ISl HOATBEPXKACHHS
€ro COOTBETCTBHUSL YCTAHOBJICHHBIM TPEOOBAHUSM.

ATTecTaluIo NPOBOAUT paboToAaTeNb (BTOPasi CTOPOHA), @ CEPTU(UKALIMIO — OPraH Mo cepTU(UKALHNU (TPEThs CTOPOHA).

Ha 1 sBapst 2004 r. B ['occranmapte ObLI0 3aperucTpupoBano 129 cucreM 1o6poBonbHOil cepruduxarmu. IIpumepamu cucteM 100pOBOIBHON
ceprudukanuu MoryT ObiTh: «CHcTeMa cepTH(hHKALNK IOBEIUPHBIX H3Aenuiiy, «CructeMa 100pOBOIBHON CepTH(HHUKALIMU YrOJIbHOH IPOAYKIMN» U
T.IL

Tema 5.2. CucremMbl M cxeMbI cepTUHKAIUH

Cucmema cepmugukayuu — COBOKYITHOCTb IIPABHJI BBIIOJIHEHUS paboT MO cepTH(HKAINK, €€ yJaCTHUKOB U NPaBHI (PyHKIMOHUPOBAHUS
cucteMbl cepTudukanuy B uesom [2, c. 435; 8].

U3 ompeneneHus cleyer, 94TO IPOBENEHHE CepTH(HKALMU BO3MOXKHO TOIBKO B PaMKaX CHCTEMbI CepTH(HKAIUH, KOTOpas JOJKHA OBITh
IpU3HAHA BCEMHU €€ yJaCTHHKaMH U 3apeTHCTPUPOBAHA B YCTAHOBJICHHOM ITOPSIKE.

B Poccuickoii @edepayuu pecucmpayuio cucmem cepmugpuxayuu ocywecmensiem I occmanoapm, SBISIFOIIANRCS HAIMOHAIBHBIM OPraHOM I10
cepTuduKayy .

B ero 3amauy Bxonut:

1) mpoBepKa COOTBETCTBHUS IIPABUII CAMOCTOSTEIBHBIX CUCTEM CePTH(HHKALMH POCCHIICKOMY 3aKOHO/ATEILCTBY M HOPMATUBHBIM JJOKYMEHTaM;

2) BeileHUEe peecTpa 3aperHCTPUPOBAHHBIX CHCTEM CePTU(HKAIINH.

Cucrema cepTHUKANN OJHOPOJHOM IPOIYKINH — CHCTEeMa CepTH(HUKAINH, PaCIPOCTPAHAIONMIAsCs Ha BUIBI IIPONYKINH, 00beJHHEHHEIE 110
NpU3HAKaM OOIIHOCTM Ha3HAYEHMs, XapakTepa TpeOOBaHW, OOIIMM MpaBWIaM M INpoLEAypaM CepTU(HUKALUM; B OTACNIBHBIX Clydasx —
PacIpoCTPaHsIOMAsICs Ha COBOKYITHOCTD BHIOB IIPOJYKIINH, 00bEXMHEHHBIX OOIIHOCTHIO OHOTO HJIH HECKOIBKHX CBOWCTB .

Cucrema ceprudUKauu co3maercss QenepalbHBIMH OpraHaMH HCIIOJHUTENBHOI BIIACTH, OpTaHM3AIlMsIMH W IIPEJICTaBIsIeT CoOOM
COBOKYIIHOCTb YYaCTHHKOB CEePTH(UKALNM, OCYIIECTBISIOMNX CEPTU(HKALMIO [0 MPaBHIAM, YCTAHOBJICHHBIM B 3TOI CHCTEME B COOTBETCTBHH
¢ 3aKoHOzaTenbCcTBOM PD. B crucreMy cepTudukaniy MOTyT BXOAUTH OPTaHHU3aIMH HE3aBUCUMO OT (JOpM COOCTBEHHOCTH, a TaK)Ke OOIIECTBEHHBIC
00BeMHEHHSI.

TunoBast CTpyKTypa CHCTeMB! CepTH(MHUKAIMU BKIIOYAeT CIeIYyIOUIMX y4acTHHKOB: Hanmonamsnbli opran mo cepruduxamuu (Ioccrangapt
Poccun); LeHTpanbHbIi OpraH o cepTH(UKAIMT; OPraHbl [0 CepTH(HKALIHN; HCIIBITATEIbHEIE JA00PaTOPHH; 3asSBUTEIN CEPTHPHKAOHHBIX YCIIYT,
COBET I10 CePTU(HKALINHN; HAyIHO-METOINIECKUH cepTH(HUKAINOHHBIH IIEHTP; KOMUCCHS 110 aleIUIILHSIM.

1. Hayuonanwnutii opzan no cepmughuxayuu (I'occrangapt Poccun) — crienuansHO YIOJTHOMOUSHHBIH (eepanbHblil OpraH UCIIOTHUTEIbHON
BJIACTH B 00JIACTH CEPTU(GUKALMH BBITOIHAET CIIEIYIONIHE OCHOBHBIE (DYHKIHN:

1) ¢opmupyer U peanu3yer rocyaapCTBEHHYIO ITOJIUTHKY B OOJIACTH CEpTU(HKALNM, YCTaHABIHMBAaeT OOIIMe NpaBWiIa M PEKOMEHIAINH I10
HpOBe/ICHUIO cepTudHKanyu Ha Tepputopun PO u omy6IMKoBEIBaeT OPUIHATBHYIO HHOOPMAIIHIO O HUX;

2) IPOBOIMT TOCYAAPCTBEHHYIO PETHCTPALNIO CHCTEM CepTH(HKANH M 3HAKOB COOTBETCTBUS, IelcTByromuX B Poccuiickoit ®eneparm;

3) omyOnMKOBEIBaeT OQHIMANBHYI0 HH(pOpMAnWio O AeHcTByrommx B Poccnm cucTeMax cepTU(UKAIMM M 3HaKaX COOTBETCTBHS M
MIPE/ICTABIIACT €€ B MeXKIYHAPOIHbIE (PETHOHAIBHBIE) OPraHU3aLUH 110 CePTHHUKALIUY;

4) TOTOBHUT NPEJIOKEHHUS O NPHUCOSIVHEHHH K MEXTYyHapOIHBIM (PErHOHAIBHBIM) CHCTEMaM CepTHU(UKAINU, a TaKKe MOXET 3aKJI0YaTh
COIIAIIEHHS ¢ MEKITYHAPOJHBIMHA (PErHOHAIBHBIMI) OPTaHU3AIMSIMH O B3aHMHOM IIPH3HAHUH Pe3yJIbTaTOB CepPTH(HOUKAINN;

5) mpenocraBisier Poccuiickyro @Denepaunio B MEXIYHAPOAHBIX (PErHOHANBHBIX) OPraHM3alMsX IO BOMPOCAM CePTHQUKALMH U Kak
HaI[HOHANBHEIH opran PO no cepTuduKaIMy oCyIIecTBIAET MEXOTPACIEBYIO KOOPAUHALUIO B 00IaCTU CePTUDUKAIIN.

Tloccranmapr Poccum  ocymecTBisleT Takke KOOPAWHAIMIO paboThl psiga  (emepanbHBIX OpPTaHOB, YYacTBYIOIIMX B 00s3aTeNbHON
ceptuduxanuu (I'occamsnuananzop Munzapasa Poccun, I'ocerpoii, I'ocnoxkapuanzop MUC Poccun, I'ockomessizu Poccuu, Poccuiickuit Mopcekoit
peructp, Poccuiickuii Peunoit peructp u ap.).

KoopauHamys npoBoauTcst B (hopMe COTIAlIeHHs, B KOTOPOM perJaMeHTHPYeTCsS BBIOOP CHCTEMBI cepTHU(UKAIMU, 00beKTa CepTU(UKAINH,
AKKPEIUTHPYIOIETO OpraHa U Ip.).

2. Henmpanvnovle opeanvt cucmem cepmugpukayuu (11OC) cozmarorcs st OpraHM3aliid U KOOPAHHAINH PabOT MO pa3paboTKe CHCTEM
(IpaBmII, MOPSAKOB) CepTHHUKALMY OTHOPOIHOM MPOTYKIIMU WITH TPYIIIEI YCIIYT.

B o6s3annoctu IIOC BXoauTt:

1) ycraHoBNeHHE TPOLIENYPbI CEPTU(DHKALMKA B COOTBETCTBHUH C JCHCTBYIOIIUM 3aKOHOAATEIbCTBOM, TPEOOBAHUSAMHU CUCTEMbI CEPTH(OUKALINH
T'OCT P, IlpaBunamu I'occrannapra Poceun;

2) opraHu3aiys pa3pabOTKH M MOATOTOBKM K YTBEPXKICHUIO CHCTEM (IIpaBWJI, MOPSIKOB) CEPTU(PHKAIMU CHCTEM OJHOPOIHOW MPOMYKIIWH,
OCYILECTBIIAET PYKOBOACTBO M KOOPAUHAINIO PaOOT JAHHOTO HAPABICHNUS;

3) mpencTaBieHNe Ha TOCYIAapCTBEHHYIO perucrparmio B ['occranmapt Poccun cucTemsl (npaBuia, MOPSAKH) CePTH(GHKALNH OTHOPOIHOM
IPORYKLAN;

4) y4yactTHe B aKKpEIUTAIllMd OPraHOB MO CEPTUHKAIMU M HCIBITATEIBHBIX Ja0OpaTopuil (LIEHTPOB), B NPOBEJCHUHM WHCIEKIIMOHHOTO
KOHTPOJISI 32 UX JEATEIBHOCTHIO U PABUIIBHOCTEIO IPOBEICHUS CEPTU(UKALNN;

5) paccMOTpeHue aneuIIIUY 3asBUTENIeH 10 IOBOLY JeHCTBHS OPTaHOB 110 CepTH(GHKAINH U HCIBITATeIbHBIX Ta00PaTOpHil U T.1.

3. Opean no cepmugpuxayuu (OC) — opras, npoBogsuuii ceprudukanuio coorBerctBus. OH co3maercs Ha 06a3ze OpraHU3aIMU, UMEOIIEeH
CTaTyc FOPUIMYECKOTO JINIIA U SIBJISIOIIEHCS TPEThel CTOPOHOM, T.€. HE3aBUCHMON OT MPOM3BOUTEIS M TTOTPEOUTEIS.

OC BBITNOJHSIET CIIEAYIONINE OCHOBHBIE (DYHKIMHU:

1) mpuHUMaeT H paccMaTpHBaeTe 3asBKH Ha CepTH(OHUKAIMIO, a TAKOKe aleUIIIUY, MOATOTABINBAET PEIICHHUS IO HUM H B3aHMOJACHCTBYET C
3asBUTEISIMH TIPU NIPOBECHUU CepTU(UKALNN;

2) cepTuduIupyeT NPOAYKIHUIO (YCIIyrH), BEIIACT CePTU(UKAT U JIMICH3UIO HA IPIMECHECHHE 3HAKa COOTBETCTBHS;

3) opranusyeT ¢ IpUBICICHUEM TEPPUTOPHAILHBIX OpraHoB I'occrannapra Poccun HHCIEKIIMOHHBIN KOHTPOIb IPOYKIUH;

4) nproCTaHABIMBACT UITH OTMEHSACT ACHCTBHE BBIJAHHBIX CEPTU(HKATOB U 3HAKOB COOTBETCTBHS;

5) mpenocTaBiIseT 3asBUTEISIM HEOOX0IMMYI0 HHGOPMAIHIO 00 yCIIyraX OpraHa 1o cepTU(UKAIIy U T.1.

OC nomxkeH obecreunBaTh KOHGHICHINATEHOCTh HH(POPMALUH, COCTaBILIONMCH KOMMEPUECKYIO TaiHy.
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4. Henvimamenwvnan naoopamopusn (1J1) — ocyiiecTBIsieT HCTIBITAHNUS KOHKPETHOM MPOAYKLUK HJIM KOHKPETHBIC BU/IBI MCIIBITAHUH U BBIAACT
IPOTOKOIIBI HCIIBITAHUH JUTS 1enell cepTuduKarmu.

Creflyer OTMETHTb, YTO CHCTEMBI CEPTU(UKALNM YCIYT M CHCTEM KadecTBa He mpeanonaraioT ydactus WJI B mpouecce ceprudukamnuu. Bero
MPAKTUYECKYIO JESTEIBHOCTD MO OLICHKE COOTBETCTBHS B HUX ocyIecTBisieT OpraH 1o cepTUdHKaLHy.

OcHOBHEIE TpeOOBaHUS, IPEABIBIICMbIC K HUCIBITATEIBHBIM JIa00PATOPHAM — HE3aBUCHMOCTD, OCCIPUCTPACTHOCTD, HEIPUKOCHOBEHHOCTD U
TEXHUYECKasi KOMIICTCHTHOCTb.

He3aBHCHMOCTB OIPEEISETCS CTATyCOM TPETHErO JIULA.

BecnprcTpacTHOCTh BBIPXKACTCSL B JEATENFHOCTH IPH INPOBEACHUH HCIBITAHUN, NPHHATHH PEHICHUH IO UX pe3yibTaTaM U O(pOpPMICHHU
MIPOTOKOJIOB MCIIBITAHUH.

HenpukocHOBEHHOCTh 3aKiiodaercst B ToM, uTo WMJI M nX mnepcoHan He JOJDKHBI IOJBEPraThCsi KOMMEPYECKOMY, (PMHAHCOBOMY,
aJIMIHHUCTPAaTUBHOMY WIIH APyroMy JaBICHHIO, CIIOCOOHOMY OKa3aTh BIUSHHE Ha BHIBOJBI MM OLICHKH.

TexHHyecKass KOMIECTEHTHOCTh ITOATBEPIKIACTCS COOTBETCTBYIOIIEH CTPYKTYpPOH OpraHu3aly, HaJNYMeM KBaJIU(UIHPOBAHHOTO NEPCOHAA,
MOMELIEeHHUH, 000pY10BaHUS ISl UCTIBITAHUM U T.I1.

CootBercTBHE TpPeOOBAHHMSAM MPOBEPSCTCS MPH AaKKPEAWUTAIUH HCHBITATeNbHBIX Jaboparopuil. CHcTeMa cepTH(UKAIUK JIOIyCKaeT
K MCIIBITAHUSIM MPOJYKIHHU TOJIBKO aKKPEINTOBAHHBIE JIAOOPATOPHH.

5. 3aneumenu cepmughuxayuu (M3roTOBUTENH, HCTIOTHHUTENH, TIPOJABLIBI) BBIOIHSIOT CACAYIOIIHE (QyHKIIUH:

1) HampaBIAIOT 3asABKY Ha NPOBEJCHHE CepTH(HKAIUK, B COOTBETCTBHHU C IIPABMIAMH CHCTEMBI IIPEACTABILIOT MPOAYKIHIO, HOPMaTHBHYIO,
TEXHUYECKYIO M JIPYTYIO JJOKYMEHTAIHIO, HEOOXOIUMYIO ISl IPOBEACHHUS CepTHHUKALY;

2) MapKHpPYIOT cepTHHULNPOBAHHYIO POILYKIIHIO 3HAKOM COOTBETCTBHS;

3) IpUMEHSIOT CepTU(UKAT U 3HAK COOTBETCTBUS;

4) obecrieunBatoT OCCHPEISTCTBEHHOE BBINOJIHEHNE CBOUX IOJIHOMOYHMII JODKHOCTHBIM JIMIIAM OpraHa MO CepPTU(UKALMH IPOLYKIHH,
OCYLIECTBIIAIOIINM KOHTPOJIb 32 CEPTH(HHUIMPOBAHHOM IPOAYKIINEH;

5) NPHOCTAaHABIMBAIOT WIH IMPEKPAIIalOT pealH3alyio NMPOAYKIUH (TIOoIexamel o0s3aTeNbHON cepTH(HKAIMU), eCIM OHAa He OTBeYaeT
TpeGOBaHHUAM HOPMATUBHBIX JIOKYMEHTOB, Ha COOTBETCTBUE KOTOPBIM ObLIa CEpTU(HUIIPOBAHA U T.1.;

6. Coéem no cepmucpuxayuu dopmupyercsi LIeHTpanbHBIM OPraHOM MO CEePTU(UKALUK 110 KAKIAOMY HAMPABICHHIO TEXHHKH Ha OCHOBE
J0OPOBOJBHOTO yJacTHs U3 IpefcTaBuTeNneil HermocpencTBeHHO ['occranmapra Poccny, LleHTpansHoro oprana mo cepTHu(UKAMN, MHHHCTEPCTB U
BEJIOMCTB, OpPTaHOB II0 CEpTH(HKAINM, HCIBITATEIBHBIX J1a00paTOpHil (LEHTPOB), M3TOTOBHTENEH CepTHOHIHMPOBAHHONH NPORYKIHH W IPYTUX
3aMHTEPECOBAHHBIX JIII, a TAKXKE MPEACTaBUTENICH OOIIECTBEHHBIX OPraHU3alyi.

OcHoBHO#l (yHKIHeld CoBera 1o cepTH(GHUKALUH SABIIETCS pa3paboTKa MPeIOKeHHH 110 (JOPMHUPOBAHUY €IUHOHN MONUTHKH CepTH()UKALIN
HPORYKIHH JUIS HOTEHIIHAIBHO OIACHBIX IIPOMBIIIIEHHBIX IIPOM3BOACTB, 0OBEKTOB H padoT.

Oynkuun CoBera 10 cepTH(GMKALMKE YCTAHABIMBAIOTCS COOTBETCTBYIOIIMM MOJOXKEHHEM M yTBepikJaroTcs LleHTpaibHBIM OpraHoM
IO CepTU(UKALHN.

Kpome yka3zaHHBIX BBIIIE, y9aCTHHKAMU CHCTEMBI CepTU(HKAILNH SBISIOTCS Taioke HaydHo-meronnueckuii neHTp 1 KoMuccns 1o aneusinus,
KOTOpbIE co3atoTcst npH LleHTpanbHOM OopraHe 1o cepTuguKauy.

Cucrems! cepTH(UKAIMI MOTYT AEHCTBOBATh HA HAITHOHATIEHOM, PETHOHAIIBHOM U MEXIYHAPOIHOM YPOBHSIX.

CucreMsl cepTH(UKAIMI TOUIEKAT FOCYIapPCTBEHHOM PETHCTPALIHU B YCTAHOBICHHOM IOPSIAKE.

Cxempl cepmuuxayuu

CepTrdHKanys IPOBOIUTCS 110 YCTAHOBJICHHBIM B CHCTEME CEPTU(GUKAIIMN CXeMaM.

Cxema cepmugpukayuu — 5TO COCTaB U IOCIEHOBATEIBLHOCTh JICHCTBHH TpeTell CTOpOHBI (OpraHa IO cepTH(HKANUH) IPH OLECHKE
COOTBETCTBUS MPOAYKINH, YCIIYT, CHCTEM KayecTBa, [epCoHaa.

Kak mnpaBmio, cucrema cepTH(HKAINH IPeIycMaTpHBAeT HECKOJBKO cXeM. [Ipu BBIOOpE CXEeMBI JODKHBI YYHUTHIBATHECS OCOOCHHOCTH
TIPON3BOJICTBA, WCIBITAHUH, ITOCTABKM M HCIIOJIb30BAaHMS KOHKPETHOH HPOMYKIHH, TPEOYEMBIH ypOBEHb JOKA3aTEeIbHOCTH, BO3MOXHBIC 3aTpaThl
3asIBUTEIIS.

Cxembl cepTHdUKaNM TPOTYKIMH, TpuMeHseMble B Poccuiickoit ®enepanmm, paspaboransl ¢ yderom pexkomenmanmii MCO/MOK n
TIpuBesieHsI B Tabm. 5.1.

Tabnuya 5.1
Cxemvl cepmugpurayuu npooykyuu
HcnpiTanus B akkpeTUTOBaHHbBIX Mposepka NHcnekimoHHbIi
Howmep UCTIBITATENIbHBIX TA0OPATOPUSIX U APYTUe . 0513}302 crBa KOHTDPOITb
CXEMBI CIOCOOBI JI0Ka3aTeIbCTBA P cepTU(UINPOBaHHON
(cuctembl KaduecTBa)
COOTBETCTBUS MIPOTYKIIIH
1 2 3 4
=
1 VicriplTaHne THIA MPOXYKIHHA — —
Amnanus
la To xe COCTOSIHHS. -
MIPOU3BOJCTBA
Hcnbitanus 06pasios
2 To xe - P ?
B3STBIX Y IPOAABIA
Amnanms
2a To xe COCTOSIHHS To xe
TIPOM3BOICTBA
Hcnbitanus 06pasios
3 To xe - Pastios,
B3STBIX Y M3TOTOBUTEIS
Amnanus
3a To xe COCTOSIHHS To xe
MIPOM3BOICTBA
Hcnpitanus 06pasios
4 To xe - Pastios,
B3STHIX Y IPOJABIA
Anas Hcnbitanus o0pasios.
4a To xe COCTOSTHHSI P ?
B3SITBIX Y H3TOTOBUTEIIS
MIPOU3BOJICTBA
KoHTponb CTaOMIBHOCTH YCIOBHIA
Ceprudukarys npou3BoACTBa
5 To xe MIPOU3BOJICTBA WM (PYHKIMOHUPOBAHHS
WJIA CUCTEMBI KauecTBa
CHCTEMBI KayecTBa
Paccmotpenne Kontpons
CepTuduKanys CuCTeMBbI
6 JieKJIapallii O COOTBETCTBUU C KaucCTBA 3a CTAOMIIBHOCTBIO (DYHKLIIOHHUPOBAHUS
MIPUJIATaeMBIMH JOKYMEHTaMH CHCTEMbI Ka4eCTBa
7 VcnbiTanue napTuu - -
8 VcnpiTanne Kaxaoro oopasia - —
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Paccmotpenne
9 JIeKJIapallii O COOTBETCTBUU C - -
MIPUJIAraeMbIMH JOKYMEHTAMH
Amnanus
9a To xe COCTOSIHHSE -
NIPOM3BOJCTBA
10 To e B Hcnbitanus 00pasuos,
B3SITBIX Yy H3TOTOBUTEIIS MJIM TIPOABIA
Amnanus
10a To xe COCTOSIHUS To xe
IIPOM3BOJICTBA

W3 Ttabnm. 5.1 BuamM, 4TO B KauecTBE CIOCOOOB IOKA3aTeNbCTBA MCIIONB3YIOT: 1) HCIBITAHHE THIIA IPOAYKIHHU; 2) aHAIU3 COCTOSHHUS
MIPOM3BOJICTBA; 3) MHCIIEKIMOHHBII KOHTPOJIb; 4) paCCMOTPEHHE JIeKJIapallii O COOTBETCTBUY C IIPUIIAraeMbIMHU JJOKYMEHTaMHU.

BoJBIIMHCTBO cXeM cepTH(HKALUK NPH3HAHBI 32 PyOeKOM H sABIsOTCS obuienpuHsaThiMid. Cxemsl la, 2a, 3a, 4a — nomonHutensHble. OHU
MOIU(UIUPYIOT COOTBETCTBEHHO CXeMsl 1, 2, 3, 4. Ha3HaueHne yKa3aHHBIX CXeM CIeAyIoIee.

1. HUcneimanue. B cxemax 1—5 HpOU3BOAMTCS WUCHBITAHUE THIIA, T.C. OJHOTO MM HECKOJIBKHX OOpA3LOB, SBIISIONIMXCA €€ THIOBBIMU
HPEACTABUTEISIMH.

HcmbiTanne B cxemMe 7 — 3TO KOHTPONb KadecTBa IIApPTHH ITyTeM HCIBITAaHHSA cpefHeill mpoObl (BBIOOPKH), OTOMpaeMoOl OT MapTHH C
HCIOJIb30BAHUEM METO/Ia CTATHCTHYECKOTO KOHTPOJIS.

B cxeme 8 HCHBITAHHIO MOABEPraeTcsl Kakaas eIHHHULA NPOLYKUMH. TakuMm 00pa3oM, )KECTKOCTh HCHBITAHHM, a, 3HAYUT, HAJEKHOCTb
U CTOMMOCTb HCIIBITaHUH BO3PACTAIOT 10 HANIPABICHHUIO cXeM 1-7-8.

2. Ilposepra npouzsodcmea (CUCTEMbI KauecTBa) MPHUMEHSIETCSI TOTa, KOrAa sl 00BbEKTUBHOMN OIIEHKU Ka4eCTBa HEIOCTATOYHO UCIIBITAHHI, a
HE0OXO/IMM aHAIIM3 TEXHOJIOTMYECKOTro MPOLiecca s OLCHKH CTaOMIBHOCTH KaueCTBa MPOLYKIIUH.

HampyMep, ISl OIEHKH IIPOM3BOACTBA CKOPOIIOPTSLIEHicsS MPOXYKIIHMU 3TOT CIIOCOO JOKa3aTeNbCTBA SIBIISIETCS ITIaBHBIM (cxXema 6), Tak Kak
CPOKHM TOJJHOCTH NPOAYKIIUH MEHBIIIEC BPEMEHH, HEOOXOANMOr0 Il OpPraHU3al{y ¥ IPOBEICHUS CTIBITAHUIT B U3MEPHUTENIBHOI 1ab0paTopHu.

IIpoBepka NPOM3BOACTBA MPOXOIHUT TAKXKE C PA3ITHIHBIM YPOBHEM JKECTKOCTH:

1) mpu npoBepke B (GopMe «aHAIN3 COCTOSHHUS IPOHM3BOACTBa» (cxeMsl la, 2a, 3a, 4a, 9a, 10a) — mpoBepsrOTCs Ba DJIEMEHTAa KadecTBa,
npenycmorpernsie 'OCT P UCO 9001-96;

2) B cxeMe 5, nmpeaycMaTpuBaronield cepTu(UKaIMIo MPOou3BOACTBa, — mpoBepsercs 10 37eMEeHTOB KayecTBa;

3) npu cepruduKayMu cucTeMbl KadecTBa (CXeMsl 5, 6) — mposepstorest 20 ameMeHToB. [Ipy 9TOM NMPOBEpKY HPOM3BOJACTBA UMEIOT IPaBO
HPOBOJIUTH SKCIIEPTHI, AKKPSAUTOBAHHBIC B 00JIACTH IPOBEPKU CHCTEM KayecTBa.

3. Uncnexyuonnviii konmpons (UK) cepTuduiumupoBanHOi MPOAYKUHH MPEIYCMOTPEH B OOMBLUIMHCTBE cXeM. Ero mpoBomsT mocie BblAadu
ceptudukara. OH MOKET IPOBOIUTHLCS B (POpME «HUCIIBITAHUS 00pa3LoBy» (cxeMsl 2, 2a, 3, 3a, 4, 4a) 1160 B (hopMe «KOHTPOJIS CEPTH(GUIMPOBAHHOMN
CHCTEMBbI KauecTBa (IIPOU3BOACTBA)».

B mnocnennem cinywyae nopsagoxk WK permamentuposan 'OCT P 40.005-2000, kacarommmcs cepTU(OHULMPOBAHHBIX CUCTEM KayecTBa
(Ipou3BOACTBA).

4. Paccmompenue deknapayuu o coomeemcmesuu — 310 Cocod A0Ka3aTeabCTBa, KOTOPBIH MPEACTaBIsieT NepBasi CTOPOHA (M3roToBUTENb). OH
3aKJIFOYACTCs B TOM, YTO PYKOBOAHMTENb HPEANPHUATHS NMPEACTABISCT B OPraH CepTU(UKALUM 3asBICHUE-ICKIAPALNI0, IpWIaras K MOCIEIHEMY
IIPOTOKOJIBI HCIIBITAHNUH, a Takoke HHPOPMALUIO 00 OpraHU3aUy Ha IPEANPHATHN KOHTPOIS Ka9eCTBA IPOIYKIIUH.

DTOT Ccrmocod HCMONBb3YIOT NMPH CepTHGUKALMU MPOAYKINH 3apyOeKHOrO M3rOTOBUTENS C BBICOKOH peryTaluel Ha PBIHKE, MPOIYKINH
OTEYECTBCHHBIX HHANBU/YAIbHBIX IPOU3BOAUTENCH (HapuMep, GpepMepoB), MPOAYKIIUH MabIX IPESAIPUSITHIA U T. 1.

PaccMOTpUM IPUMEHEHUE OT/ENBHEIX CXEM.

1. Cxembl 1-6 u 9a-10a mpumeHsroTcsl Npu cepTU(UKALMKM CEpUIHO BbIMyckaeMoil mpoaykimu. Cxemsl 7, 8, 9 — mpu ceptuduKanun
BBINTYICHHO MTAPTHU WM €IMHUYHOTO H3ICIHSL.

2. Cxemy | pexkoMeHyeTcs! HCIIOIB30BaTh P OTPAaHHYCHHOM 00beMe peali3alii U BEITYCKa MPOXYKIHH.

3. Cxemsl la, 2a, 3a, 4a, 9a u 10a pekoMmeHIyeTcsi NPUMEHATH (BMECTO COOTBETCTBYHOomHMX cxeM 1, 2, 3, 4, 9 u 10), ecnu y oprana
cepruduKanuy HeT HHGOPMAIMK O BO3MOXHOCTH H3TOTOBUTENS [AHHOH HPOIYKIHM OOCCIEYUTh CTaOMIBHOCT €€ XapaKTepPHUCTHK,
TIOATBEPIKIICHHBIX MCIBITAHHSIMH.

4. Cxema 5 sBnsiercs HauOonee jxecTKOW. Ee NpHUMEHSIOT B ciydae, €CNIM YCTAQHOBJICHBI IOBBINICHHBbIE TPEOOBaHUS K CTaOMIBHOCTH
XapaKTePUCTUK BBITYCKaeMOil POAYKIMH (OTCHIIHAIBHO OMACHBIC M3/IeNsI TEXHHKH, MPOILYKIHS Ha SKCIIOPT).

5. Cxewmsl 3a, 4a ¥ 5 HCTIONB3YIOT TaKXKe MPH IPOBEJICHNH PaboT MO JOOPOBOIBHON cepTH(HHKAIMH IIPOAYKIMH Ha COOTBETCTBUE TPeOOBAHNIM
TOCYJapCTBEHHBIX CTaHJAPTOB.

6. Cxembr 9-10a BBemenn! HemaBHO. C BBeIeHHEM MOMOOHBIX CXEM POCCHICKAs CHCTeMa CepTU(UKANUU elle OOoNblle MPUOIH3UIACH
K €BpOIEHCKON cHcTEME.

KoHKpeTHyI0 cxeMy cepTH(HHUKAIIUHI ONpeeNsieT OpraH CepTHHHUKANNH HIIH 3asBHTEINb.

Tema 5.3. DTansl ceprudpuraumuu

CepTHHKaLKs OCYLIECTBISIETCS B PaMKaX ONPEIeTICHHON CHCTEMBI H IO BHIOPAHHOI cxeme.

IMopsok ee NMpOBEACHUsS YCTAaHABIMBACTCS NPABHJIAMH KOHKPETHOH CHCTEMBI, HO OCHOBHBIC JTallbl Hpolecca CepTU(UKAIMY HEN3MEHHBI
HE3aBUCHMO OT BHJA  00BEKTa CepTU(UKAIINY .

O000meHHas cxeMa nporecca cepTUUKAHU 0 HanboJee 4YacTo MPUMEHIEMBIM CXEMaM COJICPIKHT ISITh OCHOBHBIX JTAIOB:

1) 3asiBKa Ha cepTU(UKALHIO;

2) OLIEHKA COOTBETCTBHS O0BEKTA CEPTH(UKAIINY YCTAHOBICHHBIM TPEOOBAHUSIM;

3) aHaU3 pe3yNbTAaTOB OLEHKH COOTBETCTBHS;

4) pemienue 1o cepTH(UKAINL;

5) MHCTIEKIIMOHHBIH KOHTPOJIb 32 CEPTU(UIUPOBAHHBIM OOBEKTOM.

PaccmoTtpuM 9TH 3Tansl 6osee moapodHee.

1. Dman 3aséku Ha cepTH(UKAIMIO 3aKIOYAcTCs B BHIOOPE 3asBHTENEM OpraHa IO CEPTH(MKAINH, CIOCOOHOrO IPOBECTH OLEHKY
COOTBETCTBHSI HHTEPECYIOIIETO €0 00BeKTa. ITO OnpeaesseTcs 00JacThio aKKPEAUTALIMH OpraHa Mo CepTU(UKAIINH.

Ecin nanHyto paboTy MOTYT CeNIaTh HECKOIBKO OPTaHOB IO CEPTH(HHKALNH, TO 3aIBUTEIb MOXKET OOPATUTECS B TIOO0H U3 HHUX.

Oran 3asBKH Ha CepTHOHUKALUIO CONEPIKHUT 4 TCHCTBYS:

1) BbIOOp Oprana 1o cepTuduKaIm;

2) nojiaua 3asBKH;

3) paccMOTpeHHe 3asBKY;

4) pemenue 1o 3asiBKe.

3asBka HampapiAeTCs IO YCTaHOBJICHHOH B cucteMme ceptuduxanmu dopme. OpraH no cepTUdUKALMM paccMaTpUBaeT ee M cooOIaeT
3asBUTEIIO PEIICHHUE.

B ¢opme yka3pIBarOTCsi BCE OCHOBHBIC YCIOBHS CepTH(MKALMH, B TOM YHCIE: CXEMa CEPTU(HUKALMN; HAUMCHOBAHHE HCIBITATCIBHON
7a00paToOpuM AUl NPOBEACHHS HCIBITAHWH (€CIM OHHM IIPEIYCMOTPEHBI CXEMOH CepTH(HKALMK) WIH HX MEPeYcHb Ul BHIOOpA 3asBHUTEICM;
HOMEHKJIATypa HOPMAaTHBHBIX JJOKyMEHTOB, HA COOTBETCTBHE KOTOPHIM OyZieT MPOBE/ICHA CepTHHHKALHS.

2. Oman oyeHnKu COOTBETCTBHS HMEET OCOOCHHOCTH B 3aBUCHMOCTH OT 00BEKTA CEPTH(UKALINH.

33




2.1. IlpuMEHNTENBHO K MPOAYKIHN OH COCTOUT U3 0TOOpa M MIACHTH(MHKALMK 00pa3LOB U3JCIHIl U UX HCIbITaHuil. OOpasIbl JOJKHBI OBITh
TaKHMH e, KaK 1 IPOAYKIHS, IOCTaBIsIeMas HOTPEOUTEIIIO.

OO6pasibl BEIOMPAIOT CITydallHBIM 00pa3oM IO yCTAaHOBJICHHBIM INpaBHJIaM M3 TOTOBOH mpoaykimu. OToOpaHHbIE 00pasubl U3OIHPYIOT OT
OCHOBHO¥ NPOJYKIMH, yIAKOBBIBAIOT, INIOMOUPYIOT HIIM OIeYaThIBAlOT Ha MecTe otOopa. CocraBisercs akT 0Tbopa 06pasIoB.

Ha Bcex cramusax XpaHEHHs, TPAHCHOPTHPOBKH H IIOATOTOBKM OOpasloOB K HCHBITAHUSM, a TakKe B IIPOLECCE UCIBITAHUH JOJDKHBI
coburofaTbcsi TPeOOBAHMS, YCTAHOBJICHHbIC B HOPMATHUBHOH JOKYMEHTALMM HA HPOJAYKLHIO. Bce aTambl ABIXKEHHS 00pasloB B xoie pabor
0 CepTU(UKALNN JOIDKHBI JOKYMEHTUPOBATHCS U HOATBEPIKAATHCS IOIHCHI0 OTBETCTBEHHBIX JIHIL.

Ot160p 00pa3smoB AT HCIBITAHUI OCYIIECTBISCT, KaK IPABUIIO, UCHBITaTeNbHAs J1a00paTOpUs WIH MO e¢ MOPYYeHUI0 Apyras KOMIETeHTHas
opraHusauus. B ciyuae npoBeneHUs UCHBITAHUHA B ABYX M 0oJjiee HCIBITATENbHBIX Ja0OpaTopHsax oTOOp 0Opa3LOB I MCIBITAHHI MOXET ObITh
OCYIIECTBJICH OPIaHOM IO CepTU(UKALNY (IIPU HEOOXOANMOCTH C Y4aCTHEM HCIBITATEIbHbIX JIA00PATOPUA).

2.2. OmeHKa COOTBETCTBHUS YCIYyr (TIpoBepKa pe3ynbTaTa YCIyrd; ohOpMICHHE NPOTOKONA HCIBITAHHN) 3aBHCHT OT HX BHA. YCIYTH
HEMATepUaIbHOIO XapakTepa (HalpuMep, OLEHKAa IBM)KHMOIO M HEJBMKMMOIO HMMYIIECTBA) OLIEHUBAIOTCS DKCIIEPTHBIM HJIM COLUOJIOTHYECKUM
Meronamu. [IpoBepka MaTepHanbHBIX yCIyr (HAaIpUMEp, YCIyrd M0 TEXHUYECKOMY OOCIIY)KHMBaHHIO M PEMOHTY aBTOMOTOTPAHCIIOPTHBIX CPEJICTB)
OCHOBaHa Ha UCIBITAHUIX Pe3ylbTaTa yCIyTH, IPeTyCMOTPEHHOH cxeMoii 2. B HacTosmuii MOMEHT 3TO HanboJee 9acTo MpUMEeHseMast cXeMa.

2.3. OneHka COOTBETCTBHsI CHUCTEM KadecTBa (IIpeBapUTElbHAsl OLEHKA IO JOKYMEHTaM CHUCTEMBI KauecTBa; IIPOBEpKA HA NPEANPUITHH;
COCTaBJICHHE aKTa IIPOBEPKHU).

2.4. OneHka cOOTBETCTBHS IepcoHaNa (caada 9K3aMeHa B 9K3aMEHAHOHHOM IIEHTpe; 0(opMIIeHHE IPOTOKOJIA SK3aMEHa).

3. Dman ananusa npakmuueckoil oOueHKU COOTBETCTBHA OO0BEKTa CepTU(HKALMM YCTAHOBJICHHBIM TPEOOBAaHUAM 3aKIIOYAeTCs B
PAcCMOTPEHUH PE3yJIbTATOB HCIIBITAHHIA, 9K3aMEHA HJIM HPOBEPKH CHCTEMBI KaUeCTBA B OPraHe 10 CepTH(UKALMHU:

1) aHanu3 aKTa NPOBEPKH CHCTEMBI KaueCTBa B OpTaHe [0 CepTU(UKALNN;

2) aHaNU3 pe3y/IbTaTOB UCIBITAHUI B OpraHe 1Mo CepTH(HHUKALNH, OTPAKCHHBIX B IPOTOKOJIE;

3) aHanM3 MPOTOKOJIa 00CIEJOBAaHUS Pe3yJIbTaTa yCIyTrH;

4) yTBepiKIeHHE IPOTOKOJIA YK3aMeHa B OpraHe 10 CepTH(HHUKAINH.

Ipu cepTudukanyn NpogyKUUK 3asBUTENIb HPEACTABISACT B OPraH JOKYMEHTHI, YKa3aHHBIC B PCLICHHHU 10 3asBKE, U MPOTOKON HCIBITAHUS
00pa3IoB MPOIYKLUH U3 UCIIBITATEIBHOM J1a00paTOpHH.

OKCIepThl OpraHa Io CepTH(GHKAINH IPOBEPSIOT COOTBETCTBHE PE3yJbTATOB MCIBITAHMI, OTPaXKEHHBIX B MPOTOKOIe, NelicTByromieit
HOPMAaTHBHOW JJOKYMEHTAIH.

4. man pewenusn no cepmughukayuu CornpoBOKIACTCA:

1) odopmiieHreM U BbIIaueii cepTU(UKaTa COOTBETCTBUSI (3HAKA COOTBETCTBHS);

2) MM OTKa30M B BbIadye CepTH(HKATa COOTBETCTBUSL.

IIpu MOJOXUTENBHBIX PE3yJIbTAaTaX HCIBITAHUH (IPOBEPOK), MPEIYCMOTPEHHBIX CXEMOH cepTU(UKAIMU, M 3KCHEPTU3bl MPEICTABICHHBIX
JIOKYMEHTOB OpTaH I10 CepTHHHUKAINH:

1) oopmitsieT cepTudHKAT COOTBETCTBHS;

2) perucTpupyer ero;

3) BBIZaeT JMIEH3WIO HA NIPaBO NPUMEHEHUs] 3HAKAa COOTBETCTBHS, HNPHHATHIM B CHCTEME CepTH(HKAIMU. DTHM 3HaKOM MapKUpyeTcs
HPORYKIMS MM JOKYMEHTAIHS Ha OOBEKTHI, IIPOLISANINE CePTHHHKALUIO.

Ilpu oTpuLATENbHBIX pe3ysbTaTax CePTU(GUKALNMOHHBIX HCIBITAHUN OpPraH Mo cepTH(UKALMH BbLIACT 3asBUTEIIO 3aK/IIOYCHHE C yKa3aHHEM
IPUYHH OTKa3a B BbLIa4Ye CepTU(HKATA.

Bun cepruduxara cOOTBETCTBHS M CPOK €ro AEHCTBUS YCTaHABIMBAIOTCS IPaBIIaMH cucTeMbl cepruukannu. Popma ceprudukaTa
Ha npoxayKiuio B cucteme ceprudukanun ['OCT P.

Cpok neiicTBre cepTH(HKATA PaCIPOCTPAHIETCS:

1) Ha IPOAYKITHIO — HAa CPOK €€ CITyXKOBI, SKCINTyaTaIlMH WIH pealn3aliiy;

2) Ha ycIyru — J10 3 JieT;

3) cHCTEMEBI KauecTBa NPEANPHUITHI — 3 Toza;

4) mepconan — 5 ner.

Ipomykiys, Ha KOTOPYIO BBIOAH CePTU(UKAT, MAPKUPYETCS 3HAKOM COOTBETCTBHS, IPHHATHIM B CUCTeMe CepTH(HUKAIUU. 3HAKU COOTBETCTBUS
B cucreme ceprudukannu 'OCT P n3ob6paskeHs! B.

MapkupoBaHHe TIPOIYKIMHI 3HAKOM COOTBETCTBHUS OCYIIECTBIISIET H3TOTOBUTEIH (IIPO/IaBel]) Ha OCHOBAHHH JIMIICH3HH, BEIIAHHOH OpraHOM IO
cepTU(hUKALINH.

3HaK COOTBETCTBHS CTaBUTCS Ha M3eNHe M (WIHM) Ha Tapy M CONPOBOIHUTENBHYIO NOKYMEHTAIHIO (IPH HEBO3MOXKHOCTH HAHECEHHS €ro
HETIOCPEICTBEHHO Ha JXHUAKYIO, CHITYTyI0 HIIU ra3000pa3HyI0 IPOIYKIHIO).

5. Dman uncnexyuonnozo konmpons 3a cepTUGUIHPOBAHHBIM 00BEKTOM IPOBOAUTCS OPTaHOM, BBIIABIINM CepTH(HHKAT U 3aKIOYACTCS B
TIEPHOJHIECKON NIPOBEPKe NPABIILHOCTH HCIIOIb30BaHUS CepTH(UKATA H 3HAKa COOTBETCTBHS, €CIIU 9TO HPETYCMOTPEHO CXEMOH CepTH(HKAIHHL.

OH IPOBOJHTCS B TEUCHUE BCETO CPOKa IEHCTBHS cepTH(UKaTa — 0OBIMHO OJMH pa3 B TOf, B (popMe MEPHOANIECKUX IIPOBEPOK.

B xommccumu opraHa mo cepTU(UKAMU NPU HMHCIEKIMOHHOM KOHTPOJIE MOTYT Y4YacTBOBaTh CIELHANNCTHl TEPPUTOPHAIBHBIX OPraHOB
T'occrannapra Poccun, npencraBuTeny o0IecTB MOTPeOUTENSH U APYTHX 3aHHTEPECOBAHHBIX OPTaHU3AIHH.

VIHCIeKIIMOHHEBI KOHTPOJb BKIIOYAaeT B cedsl aHaIM3 MHPOPMAIMU O CepTHOUIUPOBAHHOM OOBEKTE M IPOBEICHUE BBIOOPOYHEIX MPOBEPOK
00pa31oB NPOLYKLHUH, YCIIyT UIH JIEMEHTOB CHCTeMbI KauecTBa. IIpy KoHTpoe cepTU(GUIMPOBAHHOTO CIIENUANTUCTA IPOBEPSETCS] COOTBETCTBUE €r0
PpaboTHI MPUHATHIM KPUTEPHSIM.

ITo uTOraM MHCHEKIIMOHHOTO KOHTPOJISI COCTABIISICTCS aKT, I/Ie ISNAaeTCsl 3aKIIOUSHHIE O BO3MOXKHOCTH COXPAHEHHUS ISHCTBHS CepTU(HKATA HITH
0 IPHOCTAHOBJIECHUH €T0 AeHCTBUA.

Wudopmaryss 0 NPUOCTAHOBICHHUH JOBOAUTCS OPraHOM IO CepTH(HKALMM JO CBEACHWs 3asBUTENs, HoTpeOHTereil, mpeacTaBuTeneit
T'occrannapra Poccun n Ipyrux y4acTHUKOB CUCTEMBI CEpTH(HOUKALINN.

OtmeHa cepTudHKaTa JEHCTBYET C MOMEHTA HCKIIOUSHHS €T0 U3 peecTpa CUCTEMBI CepTU(UKAIIIN.

Tema 5.4. Opranbl no cepTHPUKAINT M HX AKKPeTUTALHS

VYenennas cepTuUKanys COOTBETCTBHS BO3MOXKHA TOJBKO TIPH BBICOKOH KOMIIETEHTHOCTH YYaCTHHKOB CEpTH(HKAIMU B ITIPOBEICHHUH
UCIBITAHUH W TPOBEPOK, MX B3aHMHOM JOBEPHM APYr K APYry. 3asBUTENb IOJDKCH JOBEPSATH OpraHy MO CepTHOHMKAINKM M HCIBITATEIbHON
71a00paTOpHH, KOTOPHIE JAIOT 3aKII0YCHHE Ha €ro MNPOIYKIHIO, HCIBITATeIbHAs IJAO0PATOPHS — OpPraHy Mo CepTH(UKALMH, K HA0OOPOT.

AKKpeuTaIus — SBISAETCS MEXaHU3MOM OOECICUeHHs NOBEPUs JUIS OIpeAeleHUs OeCIpHCTPaCTHOCTH, HE3aBUCHMOCTH M KOMIIETEHIINH
Y4aCTHHKOB cepTHHUKALMHL.

OnpeneneHue akKpeAUTaUK TPUMEHUTENBHO K Tpolieccy cepTudukanuu, cornacHo Pykosonctsy UCO/MOK 2, cnenyromiee.

AKKpeuTaIys — 3T0 opUIHaIbHOE IPH3HAHNE TOTO, YTO UCTIBITAaTENbHAS JabopaTopys (OpraH Mo cepTU(HUKAIIN) TPAaBOMOYHA OCYIIECTBIATH
KOHKPETHBIC UCIIBITAHUS MIIH KOHKPETHBIC THITHI HCIIBITAHUH.

OCHOBHBI€ 1I€JI aKKPEUTALMK OPTaHOB MO CePTH(UKAINY U UCTIBITATENbHBIX JJA00OpaTopuii (LIEHTPOB).

1. IloBbImeHne kadecTBa pabOTHl M YKPEIUICHHE TOBEPHS K MCIBITATEIbHBIM J1A0OPATOPHSM M OpraHaM IO CEPTU(HUKAINU CO CTOPOHEI
3asIBUTEJIS, TOCYapCTBa, APYTHX 3aHHTEPECOBAHHBIX CTPYKTYP.

2. ObecnieyeHne KOHKYPEHTOCIIOCOOHOCTH IPOAYKIMH U YCIIYT Ha BHYTPEHHEM H BHEIIIHEM PHIHKAX.

3. IlpusHaHue pe3ynbTaTOB UCHIBITAHUH U CEPTU(UKATOB COOTBETCTBHS Ha HAIIMOHAIBHOM, CBPOIEHCKOM U MUPOBOM yPOBHSX.

JlaHHbIE [IeNTH IPEIIONararT PEICHNE CISAYIOIINX 3a1a4 B 00JIaCTH aKKPSANUTALIHH.

1. YcTaHOBICHNE SAMHBIX TPEOOBAHMIT K HCIIBITATEILHBIM J1a00PATOPHSIM U OpraHaM IO CepTU(HUKALIN.

2. YcTaHOBIICHHE OOIMX NMPAaBHII aKKPEAUTAIUK U TPEOOBAHMIT K OpraHaM Mo aKKpPEAUTAIHH.
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3. Co3aHue HAMOHAIBHBIX CHCTEM aKKPEIUTAINH, COOTBETCTBYOIINX MEXIYHAPOIHBIM HOPMaM.

4. CoTpyIHHYECTBO HAIIMOHAIBHBIX CTPYKTYP 10 aKKpeAUTalllK Ha MEXXIyHApOAHOM YPOBHE H BHYTPH CTPAHBI.

B nacmosuee spems noocomosnena npagosas u memoouyeckas ocnosa Poccuiickoui cucmemvor axkpeoumayuu (POCA).

Ona MakcUMaIbHO rapMoHu3upoBaHa ¢ PykoBoxctBamu MCO/MOK B 06nacTu akkpequTauu U eBponeiickiumu Hopmamu ceprn EN 45000.

IMocnenmsts penaknust «OOMmMUX MpaBII M0 IPOBEICHUIO akkpeauTanuu B Poccuiickoit deneparuny» BBeneHa B aelicTue IlocTaHoBICHHEM
T'occrannapra Poccuu ot 31.05.2000 r.

CucTeMa aKKpeIUTALMK YCTaHABIMBACT: TPEOOBAHHS K 00BbEKTaM aKKPEAUTALIMH, AKKPEANTYIOLIEMY OpPraHy; IpaBHIa U MPOLEIYPbl CHCTEMBI,
IpudeM aKKPEAUTYIOIMH OpraH B KaXJIOM KOHKPETHOM ClIydae HMEeT IpaBO YCTaHABIMBAThH JOHNOJIHUTENbHBIE KPHTEPUH B COOTBETCTBHH C
0COOEHHOCTSAMH 00BEKTa aKKPEIUTALUH.

Crpykrypa Poccuiickoit cucremsl akkpeautaiuu (POCA) npencrabisier co00i COBOKYIHOCTh OpraHM3alyi, y4acTBYIOLIMX B JESTEIbHOCTH
[0 aKKPEAUTAlUH, aKKPeJUTOBAHHBIX OPraHOB IO CEePTU(HKAINM, UCIHITATENBHBIX JIAOOPAaTOpH, APYruX CyOBEKTOB, a TaKKe YCTAHOBJICHHBIX
HOPM, IPaBMII, TIPOLEYP, KOTOPBIE ONPEJENAIOT ASHCTBUE 3TOH CHCTEMBI .

VYuacthukamu POCA sBistorcs: Coser no akkpeautauuu B PO (Coper); opraHbl 10 akKpeIUTallMd M TEXHUYECKUE LEHTPbI 10 BHIAM
JIeATEILHOCTH; 00BEKThI AKKPEIUTAllH 1 aKKPEIUTOBAaHHbIE OPTaHH3aIMH, SKCIIEPTHI 110 aKKpeAUTanuH. PaccMOTpHM UX (QyHKIUH.

Obuwee pykogoOCmMBo U KOOPOUHAYUIO OeAMEeNbHOCMU N0  AKKPeOUMayuu OCyuwecmeisien CneyuaibHo CO30aHHOe CAMOCMOSMENbHOe
noopasoenenue I'occmanoapma Poccuu — Cogem no akkpeoumayuu, Komopwlii cepmudurayuetl He 3aHUMaemcsl.

1. Cogem no akkpeoumayuu paccMaTpUBaeT U PEIIaeT BOIPOCH! 110 CIEAYIOIIIM OCHOBHBIM HAIIPABICHUSIM:

1) ycTraHOBIICHHE IPUHIMIIOB €IMHON TEXHUIECKOH MMOJUTHUKH B 00JIACTH aKKPEIUTALNHI;

2) ¥cclleIoBaHre HOBBIX TEXHOJIOHH B 3TOM 00J1acTH;

3) KoOpAMHALHS ASSITETEHOCTH OPraHOB 110 aKKPEAUTAIINH;

4) s5KOHOMUYECKHE NPOOIIEMBI;

5) MEXIyHapOJHOE COTPYAHUYECTBO;

6) BefileHUE peecTpa aKKPeJUTOBAHHEIX 00BEKTOB U AKCIEPTOB MO aKKPEIUTALHHU U T.JI.

AKKpeauTans, Kak U cepTU(UKALHs, IPOBOAUTCS B 3aKOHOJATENIBHO PErYIMPYEMOH U HEPETYIHPyeMbIX 00IacTsX.

AKKpemuTanus OpPraHoB IO CepTH(UKALNM W HCIBITATEIbHBIX JIabopaTopuii, paboTalomuX B CHCTEMax O0s3aTeNbHON cepTH(hHUKAIMH,
OTHOCHUTCS K PEryJIMPYeMOil 3aKOHOM 00JIacTH. DTO CBSI3aHO ¢ oOecreueHneM TpeOOBaHU 3aKOHONATENILCTBA 110 OE30IIaCHOCTH TOBApOB U YCIYT H
UX BIMSHUIO HA OKPYKAIOIIYIO CPELy.

AKKpenuTanus B HEperyJupyeMoi o0lacTh KOOPAMHHUPYET NESATEIbHOCTh OPraHoB IO CEpTH(UKALMM U UCHBITATEIbHBIX J1abopaTopuil B
cucTeMax 10OpOBOJBHOI cepTHhHUKAIUH.

2. Opzan no akkpeoumayuu PyKOBOIUT CHCTEMON aKKpeIUTalllH U IIPOBOJHUT aKKPEIUTALMIO OpPraHU3alHi, OCYIECTBILIIONIUX ACSITEIbHOCTh
B 3aKOHOJATEJbHO peryiaupyeMoi (o0s3arenbHoi) chepe — [occtanmapr Poccum, npyrue ¢enepanbHble OpraHbl MCIOJHHUTEIbHOW BIIACTH,
IOpUIMIECKHE JINIA, OTBEYAIOIIUE YCTAHOBJICHHBIM TPEOOBAHMSM.

AKKpeIUTalMIo B JTOOPOBOJBHOH cepe MMeeT IpaBO OCYIIECTBIATh IOPUAMYECKOE JIUIIO, OTBEYAIONIEe yCTAHOBICHHBIM TPEOOBAaHUSIM K
AKKPEAUTYIOLIHM OpraHaM.

TpeGoBaHus k oprany 1o akkpeguTauy pernamenTuposanst 'OCTowm P 51000.2-95.

Opranu3arys, IpeTeHIyIoNIas Ha IPaBo CTaTh OPTaHOM 110 aKKPEIUTALIHH, JOJDKHA HMETh.

1) onpeneneHHBIN IOPUANYECKHUN CTATYC;

2) ¢uHAHCOBYIO CTaOMIBHOCTB;

3) OpraHM3alMOHHYIO CTPYKTYPY, COOTBETCTBYIOIIYIO OOECIICUCHHIO KOMIIETEHTHOCTH, OECIPHUCTPACTHOCTH H HE3aBHCHMOCTH IPH
AKKpEAUTALHAX;

4) nomau 1 060py0BaHNE;

5) xBaMuQHUIMPOBAHHBIN MTEPCOHAT;

6) HeOOXOAMMbIE HOPMATHBHBIC JOKYMEHTBI Ha KPHUTEPHHU U IPOLECCHI aKKPEIUTALINH; CHCTEMY 00eCTIeUeHNs Ka4ecTBa aKKPEANUTAIHH.

B cBs3u ¢ TeHmeHIWEH pa3neneHus cepTHOHKAINE M aKKpeIuTally M co3naHueM Poccuiickoil cuctemsl akkpenutammy POCA, ¢yHKImm
OpPTraHOB I10 aKKPEIUTALIH ITOCTEIICHHO MEPEXOIAT K APYTUM CTPYKTYpaM.

3. Texnuueckuit yenmp BHIIONHSCT PabOTy, KOTOPYIO MOPYdYaeT €My AKKPESAMTYIOINMHA OpraH. DTO MOXET OBITh: MpEABAPUTEIHLHOE
paccMOTpeHHe 3asBOK Ha aKKPEIUTAIHIO; IPOBE/ICHIE SKCIEPTH3H! JOKYMEHTOB; IIOJITOTOBKA IIPOTrpaMM aTTECTAIUH 3asIBUTEINIEH M HHCIIEKIIHOHHOTO
KOHTPOJISI aKKPEIUTOBAHHBIX OpTaHU3aL{ U JIp.

4. O6vexkmamu cepmughukayuu SBISIOTCS OPraHU3ALNH, OCYILECTBISIOIINE ACSITENIFHOCTh B 00IACTH OLIEHKH COOTBETCTBUSL.

B cucreme 'occranmapra Poccnn — B 00s13aTenbHOI (3aKOHOAATENILHO PETYIHPYEMOi) cdepe ITo:

1) ucrpITaTeNbHEIE TA00PATOPHN;

2) u3MepuUTeNbHbIE Ta00paTOpHH;

3) MeTpoornYecKue CiryK0bI FOPHANYECKUX JIUIL;

4) oprassl 110 cepTU(UKAINH;

5) opraHu3anyy MOATOTOBKH SKCIIEPTOB,;

6) KOHTPOJIMPYIOLINE OpTaHH3aIHH.

B npyrux ¢enepaibHBIX opraHax HCIOIHUTEIBHOM BIACTH — B 003aTENIHLHOH (3aKOHONATEIILHO PEryIHpYeMOoii) cdepe 3To:

1) ucnbITaTenbHbIE Ta00OPATOPHH;

2) oprassl 110 cepTU(UKALNH;

3) opraHu3alnuy MOATOTOBKH SKCIIEPTOB;

4) KOHTPONUPYIOIINE OPTAHU3AIIMH.

VY 10pUIMYecKHX JIUL, OTBEYAIOIINX YCTAHOBICHHBIM TPEOOBAHHM — B JOOPOBOJIBHOM (3aKOHOAATENIBHO HEpEeryIHpyeMoi) cdepe 3To:

1) ucripITaTeNnbHbIE Tab0PaTOPHN;

2) opraHsl 0 cepTH(HUKALIUHY;

3) opraHu3aluy MOATOTOBKH SKCIIEPTOB.

AKKpeIUTalysl OpPTraHoB IO CEPTH(HKAINM M WCIBITATEIBHBIX J1a00paTopuii (LEHTPOB), BBINONHSAIONMX pPA0OTHl IO MOATBEPIKIACHHIO
COOTBETCTBHS, OCYIIECTBISIETCS] HA OCHOBE IPUHIIUIIOB:

1) noGpoBoIBHOCTH;

2) OTKPBITOCTH M TOCTYITHOCTH NPABHII aKKPEAUTALINH;

3) KOMIIETEHTHOCTH 1 HE3aBUCHMOCTH OPTaHOB, OCYIIECTBIISIOIINX aKKPEUTALIHIO;

4) HeOoNmyCTUMOCTH OrpaHMYCHHS KOHKYPEHIIMM W CO3JaHMs MPENATCTBUI IOJB30BAHUIO YCIyraMH OPraHOB IO CEpTU(GUKANU U
AKKPEIUTOBAHHBIX HCIBITATENBHbIX JJa00paTopuii (LIEHTPOB);

5) obecriedeHnst paBHBIX YCIOBHIA JTMI[aM, MPETEHIYIONMM Ha MOIy4eHHe aKKPeIUTALIN;

6) HETOIYCTHMOCTH COBMEIIICHUSI IIOTHOMOYHMH HA aKKPEIUTALHIO U ITOJTBEPIKICHHE COOTBETCTBHS;

7) HEIOIYCTUMOCTH YCTaHOBIICHHS MIPEIEIOB ACHCTBHUSI JOKYMEHTOB 00 aKKPEINUTALNH Ha OTACIBHBIX TEPPUTOPHUSIX.

TMopsiI0oK aKKPEAUTALMK OPTaHOB 110 CEPTU(GUKALNY ¥ UCIBITATEIbHBIX JabopaTopHil (LIEHTPOB), BBITOIHAIOUMX PAOOTHI IO MOATBEPKICHUIO
COOTBETCTBHS, a TAKXKE IIEPEUeHb OPraHoOB 10 aKKpeAuTauy onpenensercs IpaBurenscrBoM Poccuiickoit deneparmu.
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Pa3nen 6. Bzanmo3zamensieMmocThb

Tema 6.1. Equnas cucrema gonyckoB u nocaaok (ECAII)

Buowt e3aumosamenaemocmu

B3aumozamennemocmoio (B3) — HazpIBaeTCS CBOMCTBO OJHUX U TEX K€ M3/ENUH (AeTalel, y3/I0B, arperaToB MaIluH U T.J.), HX YacTel WiIH
JIPYTUX BHAOB NPONYKIUH (CBHIPBS, MaTE€pHAIOB M T.IL.), IIO3BOJIONIEE YCTAaHABIMBATH 3TH H3JEIHSA B Iporecce COOPKH MM 3aMeHSATh HX 0e3
HpeIBapUTEIIbHON HOJTOHKH TIPU COXPAHEHUHU BCEX TPEOOBaHMUIA, MPEABIBIIIEMBIX K MX PA0OTE U MAILKHBI B 1IEJIOM.

B3anMo3aMeHAEMOCTh MOXKET OBITH IOJHOM M HEIIOIHOM.

IMonHas B3aMMO3aMEHAEMOCTh (IIPUMEHsIeTCS Hanboliee MUPOKO) U 00ECIeYnBaeT BO3MOXKHOCTh OSCIIPUTOHOYHON COOPKH (MM 3aMEHBI IIPU
PEMOHTE) JTI00BIX HE3aBUCHMO U3TOTOBJICHHBIX C 3a/JaHHOIT TOYHOCTBIO OJHOTHIIHBIX JeTalieil B COOPOUHBIC CANHULIBI, @ IIOCICAHUX — B U3CIHUS, IPH
COOMIOICHNH TIPEABSBIIEMBIX K HUIM TEXHHYECKHUX TpeOOBaHUH 110 BceM IapaMeTpaM KadecTBa.

Bemonnenne TpeOoBaHMII K TOYHOCTH JeTalnedl M COOPOYHBIX ©JUHHI[ SBISCTCS BAXKHEUIINM MCXOAHBIM YCJIOBHEM O00ECIIeUeHUs
B3aHMO3aMEHSIEMOCTH.

ITpu monHO# B3anMO3aMeHIeMOCTU COOPKY BEIONHSAIOT 0e3 JOMOIHUTEIBHON MeXaHHIecKoil 00paboTku (opaboTky) AeTaneil u cOOPOUHBIX
Divziziziig

IIpeumyiiecTBa MoJHOM B3aMMO3aMEHAEMOCTH

1) ynpomaercsi mpomecc cOOpKH M 3aKJIOYaeTcss B NMPOCTOM COEAMHEHHH AeTajiell pabouMMM HEBBICOKOH KBaJIM(MKALMM, HAIpUMep, Ha
TJIaBHOM KOHBeifepe aBT03aBOa;

2) NOSIBISACTCS BO3BMOXKHOCTh TOYHO HOPMHPOBATh COOPOUHBIH MPOLIECC BO BPEMEHH, yCTaHABIIMBATh HEOOXOUMBbIH TEMIT pabOThI M IIPUMEHSTh
MOTOYHBII METOJ;

3) co3maroTcst YCIOBHS Ui aBTOMATH3allM IIPOLIECCOB H3TOTOBIEHMS U COOPKM WH3JENM, a TakkKe IIHPOKOH CHEMHANN3alHMU U
KOOIEPHPOBAHHUs 3aBOAOB (IPU KOTOPBIX 3aBOA-NOCTABIIMK HM3rOTABIMBAET YHU(ULUPOBAHHBIC M3/CINM, COOPOYHBIC CAMHHILBI M JAETaln
OrpaHHYEHHOI HOMEHKIATYphI U OCTABIISAET HX 3aBOJY, BBITYCKAIOIEMY OCHOBHBIC U3/IEIHA);

4) ynpomiaercsi peMOHT U3/IENHH, TaK KaK JIFoOast N3HOIIEHHAs WM TOJIOMaHHAas JIeTalb WM cOOpOYHas eJMHUIIA MOXKET OBITh 3aMEHEHA HOBOM
(3amnacHoit).

Henonuyro (orpaHHYeHHYI0) B3aUMO3aMEHSEMOCTh IIPUMEHSIOT, €CIU JIeTaId WIH COOpOYHbIe eANHUIEI HEOOXOAUMO M3rOTOBUThH C MAJIBIMU
9KOHOMUYECKY HEIPHEMIIEMBIMH HJIH TEXHOJIOTMYECKU TPYAHO BHIIOJIHUMBIME JOIMYCKaMH (T.€. OYCHb TOUYHBIMH).

B stux ciywasx Juis nosydeHus TpeOyeMol TOYHOCTH COOPKM HMPUMEHSIOT JONOJHUTENbHBIE TEXHOJIOIMYECKHE MEpONpUSATUS (ONepalun):
TPYNIOBOM 1on00p Jeraneil (cenekTHBHas cOOpKa); NPUMEHEHHE KOMIIEHCATOPOB; PEryJMPOBAaHUE IOJOKEHHUS HEKOTOPBIX YacTed MalluH U
prOOPOB; IPUIOHKY H T.IL.

Henonuyio B3 M0XHO 0oCyIECTBIATE HE 110 BCEM, a TOJIBKO 110 OTAEIbHBIM F€OMETPHIECKUM UIIH APYTUM IapaMeTpaM.

Pa3nuyaloT Taxoke BHEIIHIOI U BHYTPEHHIOIO B3aUMO3aMEHsEMOCTb.

Buewnaa B3 — 3T0 B3aMO3aMEHSEMOCTb ITIOKYITHBIX M KOOIEPUPYEMBIX H3IeNHi (MOHTHPYEMBIX B Npyrue Ooliee CIIOXKHBIC H3IEINNs)
¥ cOOPOYHBIX €IMHHUII 110 FKCILTyaTALOHHBIM [10Ka3aTeNsIM, a TAKXKe II0 pasMepaM U (hopMe IPUCOCIUHUTEIBHBIX TOBEPXHOCTEH.

Buympennna e3aumozamennemocny pacpocTpaHsIeTCs Ha A€Tald, COOpOUHbIEe €AUHULIBI U MEXaHH3MBI, BXOASIIHE B H3/ENHeE.

Dyuxkyuonanvnas B3 — 3TO B3aMMO3aMEHSIEMOCTb, IIPH KOTOPOil obecnednmBaeTcsi pabOTOCIIOCOOHOCTh H3AENHI C ONTUMAIBHBIMH U
CTaOWIBHBIMU (B 3aJaHHBIX Mpe[enax) BO BPEMEHHM OKCIUTyaTAllMOHHBIMU IIOKa3aTesIMH MM C ONTUMAIIbHBIMM IOKa3aTeIsIMU KauecTBa
(DYHKIIMOHUPOBaHUS /1711 COOPOUHBIX €AMHMILL.

ODyHKIMOHATBEHBIMY SBILSIIOTCSL TEOMETPHUYECKHE, dIEKTPHUIECKUe, MEXaHHIeCKHe U IPYrHe MapaMeTphl, BIISIONME Ha JKCILTyaTaIl[HOHHEIC
MOKA3aTeNly MallyuH.

BriepBeie B Mupe B3aMMO3aMEHSEMOE IIPOU3BOACTBO B METaU1000padaThIBAIOIICH MPOMBILIEHHOCTH OBLIO oOcyliecTBieHO B 1761 r.
Ha TyabckoM opyxkeifHOM 3aBoze, ocHOBaHHOM 26 ¢eBpamst 1712 roma mo yxaszy Llaps Ilerpa Ilepmoro, a 3ateM m Ha IDkeBckoM 3aBoje HpH
MacCOBOM M3TOTOBJICHUH PYyKEH.

Eounaa cucmema oonyckoe u nocaoox (EC/AII)

C 1980r. B Poccun peiictBytor Ennnas cucrema nomyckoB M mnocamok (ECIIT) m OcHOBHBIE HOpPMBI B3aMMO3aMEHSIEMOCTH, KOTOpBIE
0a3MpyrOTCs Ha CTaHAapTaX U peKOMEHIAIMIX MexayHapoIHoi opranu3anuu o crangapruzauu (MCO).

ECUII pacnpocTtpaHsercss Ha JOIMYCKM Pa3MEpOB INIaJKHX 3JIEMEHTOB JAeTajell M Ha MOCaJKH, oOpa3yeMble NPH COCAMHEHUH 3THX JIeTajel.
OcCHOBHBIE HOPMEBI B3aUMO3aMEHAEMOCTH BKJIFOUAIOT CHCTEMBI JIOITYCKOB M TOCAJI0K Ha pe3bOBI, KOHyca, 3yOuaTele Tepenadn M JPyrue THIOBEIE
COEMHEHHUS.

CucreMoil JOMyCKOB M IIOCAJOK HAa3bIBAIOT COBOKYIHOCTb PSIOB IOMYCKOB H IOCAJOK, 3aKOHOMEPHO IMOCTPOEHHBIX Ha OCHOBE OIBITA,
TEOPETHIECKHUX M DKCIIEPUMEHTAIBHEIX HCCIeI0BaHNIl H 0()OPMIICHHBIX B BUJIE CTAaHIAPTOB.

ECAII npenna3naueHa aist:

1) BbIOOpa MUHHUMAIBHO HEOOXOOMMBIX, HO IOCTATOUHBIX IJI MPaKTUUECKOrO NPHMEHEHHsS BAapUAHTOB JOMYCKOB M MOCATOK THIIOBBIX
COEIIMHEHUH JieTanell MallvH;

2) BOBMOXKHOCTH CTAHJIApTHU3AIMU PEXYILIET0 HHCTPYMEHTA U KalIuOpoB;

3) obneruenus KOHCTPYHPOBAHUS, IPOU3BOJICTBA U JOCTIKEHHUS B3aUMO3aMEHAEMOCTH U3JIeIMIl U UX YacTel;

4) IOBBIIICHNS KaYeCTBa JAeTaliell, COOPOYHBIX €MHUIl H MEXaHI3MOB, BXOISIINX B H3/IEITHE.

HasnaueHue cTaHZapTHBIX JAOIMYCKOB M IOCAJOK TpeOyeT OT CIelHalucTa MeHbIIe BPEeMEHH, OOOCHOBAHHM, pacdyeToB, a HMX YCIOBHOE
obo3HaueHue yrnpomaeT oGopMIeHHe TEXHUUECKON JOKYMEHTAlMH U MApKHPOBKY HHCTPYMEHTA.

Jlo 1980T. B Hameil cTpare, a Takke B bonrapum u MOHroqMM TNPUMEHSIM CHCTEMBI JIOIYCKOB M IOCAJ0K, O(OPMIICHHBIE DPAIOM
obmecoro3ubix crangaaproB (OCT) u rocynapcrBenHbix crannaptoB ('OCT). Bee ocranbHbIe CTpaHbl MHUpPa MCIONB30BAIM paHEE M MPUMEHSIOT B
HACTOsIIIIEe BPEMsI CHCTEMBI JIOITYCKOB M MOCAOK (CTaHAapThl) MexayHapoaHoit opranusaimu mno craunaptusaimu (MUCO).

OCHOBHBIMH TEPMUHEI U onpeserienns ExnHoii ciucteMsl nomyckoB 1 nocanok ycranoneHsl 'OCT 25346-89.

1. Pasmep — 3TO YHCIIOBOE 3HaUYCHUE (PM3MUECKON BEMYMHBI (IMaMETp, JUIMHA, BBICOTA, TIIyOMHA U T.J.) B BRIOPAHHBIX €AMHHUILIAX U3MEPEHHS.
Pazmeps! moapasnensioTcs Ha HOMUHAIBHBIE, IeHCTBUTENbHBIC U IPEACIbHBIC.

2. Homunamvnwuii pasmep — 3T0 pa3Mep, KOTOPBIH CIyXHT HadaJoM OTCYETa OTKJIOHEHHH M OTHOCHTEIBHO KOTOPOTO OINpPECISIOTCS
npezenbHbIe pa3Mepbl. HoMMHaNBHBIN pa3Mep SBISIETCS OCHOBHBIM pa3MepoM JeTaieil (OTBEpCTHS U Bajla) WM UX COSIMHEHUH (TI0CaIKU IeTajei).

HoMmuHanpHBII pa3Mep ONpENEIIOT Ha OCHOBE KHHEMATHYECKHX, IMHAMHUYECKMX H IPOYHOCTHBIX pPAacyeToB WM BBIOHMPAIOT U3
KOHCTPYKTHBHBIX, TEXHOJIOTHYECKHX, OKCIUIYaTAl[MOHHBIX, JCTETUYECKHX M APYrHX cooOpaxeHuid. HoMuHaNBHEIN pa3mep oOO3HadaeTcs: Uit
otBepctus — Dy, jutst Bana — d,,. B coenmuennn aBe AeTani UMEIOT o0mHii HOMHHAIBHBIH pasmep, T.e. Dy, = d,.

JI7Ist coKpaleHns 9iciIa TUIIOPa3MepOB 3ar0TOBOK U JieTallel, peKyIlero ¥ U3MepUTeIbHOr0 HHCTPYMEHTA, IITAMIIOB, IPHCIOCOOICHHH) H T.J.
3HAYCHHsS HOMHHAJBHBIX Pa3MEpOB, MOJYYCHHBIX PACUETHBIM ITyTeM, CIEIyeT OKPYIJIAThH (Kak NpaBHio, B OONBLIYyIO CTOpPOHY). IToaToMy, psimbl
HOpPMaJbHBIX JINHEHHBIX Pa3MepOoB IIOCTPOEHEI Ha 0a3e psIIOB MPEAIOYTHTEIbHBIX YHCEL.

Borucnennsle 3HaYeHHS OKPYIVISIOTCS 1O HOPMANBHBIX JIMHEHHBIX pa3MepoB, KOTOpBIC CTPYNIHPOBAHBI B UETHIPEX JHAMA30HAX:
1o 1 mm; 1...500; 500...3150; 3150...10000 mm [11, c. 49].

Kaxplit ntuana3oH pa30UT Ha OCHOBHBIE M TPOMEXYTOYHbIC MHTepBaNbl. Hanpumep, B ananazone cBoiiie 1 10 500 MM umeercs 13 OCHOBHBIX

uHTepBasos: 1..3; 3..6; 6...10; 10...18; 18...30; 30...50; 50...80; ... ; 400..500 MM ¢ MHOXHUTENEM T€OMETPUYECKOIl HPOrpeccun (p=1,6.
HWHTepBabl HOPMAIBHBIX JIMHEHHBIX Pa3MEPOB MOJTyYEHb! IEPEMHOKEHHEM TIPEIBIIYIIErO YMCTIa HA MHOXKHTEIb reoMeTpudeckoii mporpeccuu (P .

Jlnst Bcex pa3sMepoB, BXOASNIMX B KaXK/Ibli HHTEpBaJI, I0IMyCK PaBeH NOCTOSIHHOM BENUYHHE.
3. [Heilicmeumenvheill pasmep — 3TO pa3Mep, yCTAHOBIEHHBIH H3MEPEHHEM C JOMYCKaeMOH IIOrpemIHOCThIO. JIeHCTBUTENBHBIA pa3Mep
ob6o3Hagaercst: uist oTBepeTus — Dg, Banma — dg.
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4. Ilpedenvhble pasmepbl omeepcmus u 6aaa CIyXaT JUlsl OTPaHUYCHHS NCHCTBHTENBHBIX Pa3sMepoB 3THX jAeraneid HamOombmmii pasmep
otBepcTHs (Basia) 0003HaYaeTcs Dmax (d max) , @ HAMMEHBIINI — COOTBETCTBEHHO Dmin (d min) .

ITo TOUuHOCTH M3rOTOBJIEHUs JIETaldb CYMTAETCS TOAHOM, eci Bee €€ nelCTBUTENbHbIE Pa3Mephl HAXOIATCS MEXKAY MPEEIbHO JOMYCTHMBIMU
3HAYCHHSMH WU PaBHBI HM.

5. Ilpedenvroe omknonenue om HoMuHaILHO20 pasmepa — nanHoe nousirue seeaeHo B 'OCT 25346—89 miist yrpolueHus! 4epTexei.

Bepxuee npenensHoe otkionenue (ES — juis orBeperus, es — i Bana) — 3T0 ainredpanyeckasi pa3HOCTh MEXly HauOOJIBIINUM MPEAEIbHBIM 1
HOMUHAJILHBIM pa3MepaMu:

ES = Dinax — Dis €S = Omax — .

Hmxuee npenensroe otkinonenue (El — mis otBeperus, ei — ais Bama) — anreOpandeckas pa3HOCTh MEKIY HAUMEHBIINM HPEICTbHBIM U
HOMUHAJILHBIM pa3MepaMu:

El = Dmin - D,.l y ei = dmin — dH.

OTKIJIOHEHHE SBISCTCS MOJIOKUTENIBHBIM, €CIM HPEIEbHbII MM JAeHCTBUTEIIbHBII pa3Mep 0oJbllle HOMHHAJIBHOTO U OTPHLATEIBHBIM — €CIIH
yKa3aHHBIE pa3Mepbl MeHbIIe HOMUHAIIBHOTO.

6. Ilpocmanosxa pasmepos. Ha MalIMHOCTPOMTENBHBIX YEPTEXKaX HOMMHAIIBHBIE M IIPECIbHBIC JIUHEHHBIC PasMepbl M MX OTKJIOHEHHS

0,050 +0,137

IPOCTAaBILIOT B MIJUTUMETpax 0e3 yKazaHUsI eUHHUIIE, Hanpumep, P40 (—0,089 ; 940 ( 40112

OTKJIOHEeHNE, paBHOE HYIIIO, Ha YepTekaX He IPOCTABIIOT, HAHOCAT TOIBKO OJHO OTKJIOHEHHE — IOJIOKUTEIBHOE HAa MECTe BEPXHEro WIIN

+0,039

OTPULIATENILHOE HA MECTE HUIKHETO TPEEIbHOIO OTKIOHEHH, HanpuMep, P40 ( ) , 040 (70’039).

TIpu paBEHCTBE aGCONIOTHBIX 3HAYCHHMIA OTKIOHEHHH HX YKA3BIBAIOT OJMH Pa3 CO 3HAKOM T PSIOM ¢ HOMHHAIBHBIM Pa3sMepOM, HAIPHMEp,
4001

[penenbHble OTKIOHEHUS B TAOIULAX JOIYCKOB YKa3bIBAIOT B MUKPOMETPAX, HANIPUMED, B cripaBouHukax [15, 16] u ap.

VYrioBsle pa3Mepsl M HX HpeleNbHbIe OTKIOHSHUS — B Ipajycax, MHHYTaX WIH CEKyHJaX NPOCTABISIIOT C yKa3aHHEM eAMHHUIIBI, HaIpHMep,

’ "
0030'40".

7. Jonyck ma pasmep — 3TO TOJOXKHUTEIbHAS Pa3HOCTh MEXAY HauOONBUIMM M HAUMEHBIINM HPEACIbHBIMU Pa3MepaMi MM abCONIOTHOE
3HAa4YEHHE aIreOpanyecKoi pa3HOCTU MEXAY BEPXHUM U HIXKHUM IpeeNIbHBIMU OTKJIOHEHHAMU. Jlomyck o0o3Havaercs OykBoii 7, TOIyCK OTBEPCTUS
— Tp, momyck Bana — Tg:

TD - Dmax - Dmin' Td - dmax _dmin :
Jlonyck Beeraa mojioxutenbHas Benunaa. OH ONpeseNsieT J0IyCKaeMoe ToJIE PACCEMBAHMsl IEHCTBUTENLHBIX PA3MEPOB TOJHBIX J€Tallel B
[apTHH, T.€. 33JaHHYI0 TOYHOCTh M3TOTOBJIEHUA. UeM MEHBIIE JOIYCK, TEM BbIlIE TPeGyeMasi TOYHOCTh JETAJIH, IPH 3TOM CTOMMOCTb U3TOTOBJIECHHS

YBEIIMYHBACTCSL.
JIIst HOPMHpPOBaHHUS BEIHYHMH JOIYCKOB Ha H3TOTOBJCHHE IVIAJKHX IMIMHAPHYECKUX JeTaleil ycTaHOBIEHBI 19 KBalUTETOB, KOTOPHIM
MIPUCBOECHBI HOMepa oT 01 110 17 B opsiJiKe TIOHW)KEHUS TOYHOCTH:

01 u 0 — pe3eps; 1...4 — xanuOpsL; 5...11 — neranu B MammHocTpoeHuu; 12...17 — pa3mepsl aeTasnel ¢ HeykazaHHbIMH Jonyckamu (B cucreme OCT
66110 20 KI1accoB TouHocTH — OT 02 110 10).

8. Uzo6pasicenue ochosnbix mepmunos u onpedenenuti Enunoit cucrems nomyckoB u mocanok (ECIII) Ha acku3ax BTYJIKU U Baja MOKA3aHO HA
(puc. 6.1).
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Puc. 6.1. Dcku3zvl 6myaku u 6ana npu nocaoke ¢ 3a30pom
Jlnst ynporieHus T0mycK: MOXHO U300paxkath rpadguuecku B BUJe Oe3MaciiTabHOI CXeMbI TOJIEH A0IycKOB (CM. puc. 6.2).
IMone momycka — 9TO mOJie, OTpaHMYEHHOE BEPXHUM M HIDKHHM OTKJIOHEHHsMHU. Iloie Jomycka ompernensercss BEIWYHHON TOIyCKa M €ro
TIOJIO’KEHNEM OTHOCUTEITEHO HOMHHAIIBHOTO pa3Mepa.
Ilpu rpaduueckoM H300pKCHUH IOJNE JOMYCKa 3aKIIOYCHO MEXKIY ABYMs JHHHSMH, COOTBETCTBYIOIIMMH BEPXHEMY M HIDKHEMY
OTKJIOHEHHSIM OTHOCHTENIBEHO HyJIeBOW JTMHHH (pHC. 6.2).
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Puc. 6.2. [lona oonyckos omseepcmus u 6ana
npu nocaoxe ¢ 3a30pom (OMKIOHEHUs OMEEPCIUs NOJOICUMETbHbIE, OMKIOHEHUS. 64114 OMPUYAMETbHblEe)

HyneBas nuuaust 0-0 — 3TO JMHWS, COOTBETCTBYIOIIAS HOMHHAIBHOMY pa3Mepy, OT KOTOPOW OTKJIA/IBIBAIOT OTKIOHEHHSI Pa3MepoB IIpU
rpaUuecKoM H300paKeHHH [OMYCKOB M TOCAAOK. [IpH TOPH3OHTAIBHOM pPACIONOKEHUH HYJICBOH IHMHHUU TOJOKUTEIbHBIE OTKIOHEHHS
OTKJIAJIBIBAIOTCS BBEPX OT Hee, a OTPHIATeNbHbIe — BHU3 (puc. 6.2).

9. JlBe WM HECKOJHKO MOJBM)KHO FJIA HEMOJBIDKHO COEMMHSIEMBIX JETalell Ha3bIBAIOT conpseaemvimu (compspkenuem). [1oBepXHOCTH, O
KOTOPBIM MPOUCXOUT COCTUHEHHE [eTajeil, HA3BIBAIOTCS COMPSITAEMBIMU TMOBEPXHOCTSIME. [IOBEpXHOCTH TEX JJIEMEHTOB JETalei, KOTOpble HE
BXOJIAT B COSJUHEHHE C IIOBEPXHOCTSIMH JPYTHX JETalei, Ha3bIBAlOTCS HECONPSTaeMbIMH (WJIH CBOOOJHBIMHU) MOBEPXHOCTSIMHU. B cooTBeTcTBHU C©
9THM Pa3IMyar0T pa3Mephbl CONPSATAEMBIX ¥ HECOMPSTaeMbIX (CBOOOIHBIX) OBEPXHOCTEH.

10. B coequueHny aerasneil, BXOISIIUX OJTHA B IPYTYIO, €CTh OX8AMbIBAOWUE U OXBANbIEAEMbLE HOBEPXHOCMU.

Omeepcmue — TepPMUH, IPUMEHSACMBIH 111 0003HAYCHHS BHYTPEHHHX (OXBATHIBAIOLIMX) MOBEPXHOCTEH neTaneil. OTBEPCTHE MOXKHO TOJIBKO
YBEIMYHTH (AMAMETP OTBEPCTHUS BO BTYJIKE HJIHM Ha Bally, IIMPHUHY IIIIOHOYHOTO 1a3a, KAHABKY WK (HacKu U T.1.).

Ban — TepmuH, npuMeHsieMblid Uil 0003HA4YCHHMST HApYXKHBIX (OXBaThIBa€MBIX) MOBEPXHOCTEH neraneil. Pasmepbl Banma (uvHa, AMamerp,
IIUPHHA [IITOHKH H T.II.) MOXKHO TOJIBKO YMEHBLIUTS.
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Ochosnoe omeepcmue — OTBEPCTHE, HIKHEE OTKIIOHeHUe KoToporo pasro Hymo (El = 0). Takoe otBepcTHe 0003HauaeTcst OykBoi H.

OcHo6HOU 64l — ITO Ball, BEPXHEE OTKIOHEHHE KOTOPOro paBHO Hyio (€S = 0). Takoii Bax 0603nagaercs 6GykBoii h.

OnHO W3 ABYX NpPEACIbHBIX OTKJIOHEHHH OTBEPCTHS M Bajla, KOTOPOE PACIONOXEHO ONKe K HYyJCBOH JIMHUM, HA3bIBACTCS OCHOBHBIM
OTKJIOHCHHEM.

Jletanu, BXOAAIINE B COCIUHEHNE, H3TOTABIMBAIOTCS B cucteme orBeperrs (H) min B cucteme Bana (h) — B 3aBHCHMOCTH OT TOTO, Kakast U3 HUX
SIBIISIETCSI OCHOBHOM M M3TOTaBJIMBACTCS B IIEPBYIO OYEPE/ib, a APYTYIO JETallb HEOOXOIUMO II0J] Hee MOArOHSAT.

11. B 3aBHCHMOCTH OT 3KCIUTYaTalHOHHBIX TPEOOBAaHUIT COOPKY COETMHEHHI OCYLIECTBILIIOT C Pa3INYHBIMH TOCAIKAMH.

TMocaaxoii Ha3BIBAIOT XapaKTep COCAMHEHNS AETaJICH, ONPEAeIIeMbIi BEIMYMHOM MMOIYYaOIUXCs B HEM 3a30POB HIIM HATSTOB.

IMocaaxa xapakTepusyeT CBOOOAY OTHOCHTEIBHOTO IIEPEMEIICHUS COCAMHSIEMBIX JeTallell WIM CTEHEHb COHNPOTHBICHHS MX B3aHMHOMY
HEePEMEILCHHUIO.

B 3aBHCHMOCTH OT B3aHMHOT'O PACIIOIIOXECHHS MOJIel JOIYCKOB OTBEPCTHS M Bajla [OCAIKa MOJKET OBITh: C 3a30pOM, HATSTOM HIIH II€P €XOJHOM,
IPH KOTOPO# BO3MOXHO HOJy4EHHE KaK HEOONBIIIOro HATATa, TaK U 3a30pa.

3a30p S — 9TO MOJIOKKUTENbHAS PA3HOCTh PA3MEPOB OTBEPCTHS U BaJa, €CIIM AuaMeTp oTBepctust D Gonbiue puamerpa Bana d, T.e. S =D —d.

3a30p obecreunBaeT BO3MOXHOCTb OTHOCHTEIILHOTO IepEMELICHHs coOpaHHbIX aetaieil. Hanbombumii Smax, HAUMEHBIINI Spin ¥ CpeaHuil Sy
3a30pbI ONPEALIAIOT 10 hopMyTIaMm

Smax = Dmax — Amin; Smin = Drmin — max; Sm = (Smax + Smin) /2.

Hatsar N — 310 nonoxurenbHas pa3HOCTh pa3MepOB OTBEPCTHS U Balla, eciu Auamerp Bana d o cOopku Oomsure quamerpa otseperus D, T.e. N
=d-D.

Harsr obecnieurBaeT B3aMMHYIO HEMOABIKHOCTH Jeraieil mocie ux coopku. Hambombuimit Nmax, HanmeHbIuid Nmin 1 cpeauuit Ny HaTArH
OIPENENSIOT 10 (hopMyIaM

Nimax = Amax — Dimin; Nimin = dmin — Dmax; D = (Nmax + Nmin) /2.

Jlomyck mocajiki — 3T0 Pa3sHOCTh MEXJy HaUOOJBIINM M HAMMEHBIINM JIOIyCKAaeMbIMU 3a30paMH (IOIYCK 3a30pa TS B I0CAAKax C 3a30pOM)
WM HanOOJIBIIMM U HaMMEHBILINM JOITyCKaeMbIMU HaTsramu (Jomyck Hatsira TN B mocajkax ¢ HaTsarom):

TS = Smax — Smin; TN = Nimax — Nimin.

B mepexonnsix mocaikax nomyck mocamkd TSN — 3TO cymMMa HamOONBIIEro HATAra M HAHOOJBLIErO 3a30pa, B3ATHIX IO a0COIIOTHOMY
3HAYEHHIO:

TSN = Nmax + Smax-

Jli1s BceX THIIOB II0CAJI0K JIOIYCK ITOCaAKH YHCIICHHO PaBeH CyMME JI0ITyCKOB OTBEPCTHUS U Bala, T.C.

TS(TN) =Tp + Tq.

Tema 6.2. lonycku ¢popMbl U pacnoio:keHus MOBePXHOCTeEM

O6ugue mepmunsl u onpeoenenus

Ilpn aHanmm3e TOYHOCTH TIEOMETPHUYECKHX IapaMeTpoB JeTalell pa3iuyaloT IOBEPXHOCTH: HOMHHAIBHBIC (MICAJIbHBIC, HE HMEIOIIHe
OTKJIOHEHHIT (hOPMEI M pasMepoB), popMa KOTOPHIX 3aJjaHa YEPTEKOM H pealibHbIe (IefCTBUTENbHBIE), KOTOPhIe OrPaHIMUYHMBAIOT AETallb, OTACILI ee
OT OKPY>KaroLiel Cpesibl.

PeanbHbIe TOBEPXHOCTH JieTajIeH — IIOTy4aloT B pe3ysbTaTe UX 00paOOTKH HIIM BUIOU3MEHEHUS (M3HOCA) IIPU KCILTyaTallii MaIIHH.

IMox oTkiIOHEHHEM (OPMBI MOBEPXHOCTU (WIH MPOGHISL) MOHUMAIOT OTKIOHEHHE (POPMBI peanbHON HMOBEPXHOCTH (peanbHOro mpoduist) oT
(hopMbBI HOMHHAIIBHON MOBEPXHOCTH (HOMHHAIBHOTO TPOQUIIS).

[ITepoxoBaTOCTh HOBEPXHOCTH B OTJINYHE OT BOJHUCTOCTH HE CYUTAIOT OTKIIOHEHHEM (hOPMEL.

B 0cHOBY HOPMHPOBaHHUS M KOINYECTBEHHOH OLICHKY OTKIOHEHHH (OPMBI M PACIIOIOKEHHS IIOBEPXHOCTEH ITOI0KEH TPUHIHII IIPHIIETafoIINX
TPSMBIX, TOBEPXHOCTEH 1 PO HUIIet.

Bce OTKIIOHEHNS U IOITYCKH ITOAPA3IeNISIOTCS Ha 3 TPYIIIBL: (POPMEL; PACIIONIOKEHHS H CyMMapHbIe ((hOPMEI H PaCIIOIOKEHHS).

TepmuHbI u oIpesieIeHu s, OTHOCSIIIHECS K OCHOBHBIM BUJIAM
OTKJIOHEHHH U OyCcKOB (hopMbI U pacmonoxenusi, ycranosiensl [ OCTom 24642-81.

Jlommycky (hOpMBI M PacIIONOKEHUs JeTaleld MaIliH W NpUOOpOB, TEPMHIHBI U ONPEeIeHHs, OTHOCSIIHECS K OCHOBHBIM BHIAM OTKJIOHEHHIA,
crangaprizoBansl [OCT 24642-81.

Tounocms u nozpewinocmu u32omosnenusn demanei Mawiun

IIpy nmpoeKkTHpoBaHMH JAeTajell MallMH WX T'€OMETPHYECKHE IapaMeTphl 3aaloTcsl pa3MepaMd JJIEMEHTOB, a Takke (OopMOH M B3aHMHBIM
PAacIIOJIOKEHHEM HX TIOBEPXHOCTEH.

Ha mnpaktuke y 100 % H3roTOBIEHHBIX JeTajield HaOJOAAIOTCS OTKJIOHEHUS JICWCTBHUTEIBbHBIX 3HAUEHUI MapamMeTpoB OT HJEalIbHBIX
(pacueTHBIX) BEIMYHMH. DTH OTKJIOHEHHS Ha3bIBAIOTCS ITOTPEITHOCTSIMH.

IMorpemHocT pa3mepoB, (OPMEI, PACIONIOKEHUS] M IIEPOXOBATOCTH IOBEPXHOCTEH B IIpoliecce M3TOTOBICHHS NeTaleidl BOSHHKAIOT MOJ
nefiCTBHEM psiia IPUYHH, CPEIM KOTOPBIX CIELYeT OTMETHUTS!

1) morpenHocT! CTaHKa;

2) morpenrHocTH 00pabaTHIBAIONIETO MHCTPYMEHTA U IPUCTIOCOOIEHHIA;

3) U3HOC MHCTPYMEHTA;

4) ynpyrue aepopMaini B TEXHOIOTHIECKOH cHCcTeME (CTAaHOK — IPUCTIOCOOICHIE — HHCTPYMEHT — JETallb);

5) TemriepartypHble [eOopMalii TEXHOJIOTHIECKON CHCTEMBI;

6) IOTPEIIHOCTH, 3aBUCAIINE OT BHIOPAHHOW TEXHOJIOTHYECKOH CXEMBI M PEXKUMOB 00pabOTKH;

7) HOTPEIIHOCTH H3MEPEHHS, BKIIOYasi HOTPEIIHOCTH H3MEPHUTENbHBIX CPE/ICTB,;

8) HEOJTHOPOTHOCTE Pa3MePOB, KECTKOCTH, MaTepuaia U IPYTHe MOrPEIIHOCTH 3ar0TOBOK.

TMorpemHoCcT! MOTYT BO3HHKHYTH TAKKe B MPOLECCE XPAHEHMS M IKCIUTyaTAllMH MAIIMH [OJ BO3JCHCTBHEM BHELIHEi cpe/bl, BHYTPEHHHX
M3MEHEHNUI B CTPYKTYpe MaTepuana, U3Hoca M T.J.

CreneHb NPHOIMKEHUS JCHCTBUTENBHBIX NMApaMeTPOB K HICANbHBIM HA3BIBACTCS TOYHOCTHIO. IIOHSTHS O TOYHOCTH ¥ IOTPELIHOCTH
B3aNMOCBSI3aHBL.

To4HOCTh XapaKTepHU3yeTcsi AEHCTBHTEIBHOM IMOrPEIIHOCTHIO (ACHCTBUTEIbHAS TOYHOCTh) MM HPEAeTIaMH, OTPaHMYMBAIOIIMMH 3HAYCHUE
HOTPEIIHOCTH (HOPMUPOBAHHASI TOYHOCTE). UeM yrke 3TH Ipeeisl, TEM MEHbIIE OrPEIIHOCTH U TeM BbILIE TOYHOCTb.

To4HOCTh JeTajell M0 TEOMETPUYECKMM IapaMeTpaM SBJISCTCS KOMIUICKCHBIM ITOKa3aTeleM, KOTOPBIH MOAPA3CIsAeTCs Ha CIEAYHOIIe
cocrasistonue (puc. 6.3):

1) TouHOCTH pa3MepoB Jieraieii (Baia) onpesernsiercs 1omyckom Ha usrorosienue 7 (Tq);

2) To4yHOCTH (opMbl aeTaneil (Bana) — (MaKpOreOMETpHsl TMOBEPXHOCTH) M B3aHMMHOTO PACIOJOKEHUS ITOBEPXHOCTEH OrpaHMYHMBAET
COOTBETCTBYIOIIHE IOTPEITHOCTH JOMYCKOM T, KOTOPBIi paBeH Ty ~ 25...60 % - T,

3) BBICOTA BOITHUCTOCTH IIOBEPXHOCTH TAK)Ke 33/1a€TCs B IIpeeNax AOMycKa (GopMsl T,

4) TOYHOCTH TO HIEPOXOBATOCTH MOBEPXHOCTH (MHKPOTCOMETPHS) ONPEACNSAETCS COOTBETCTBYIOIIMMHU IapaMeTpamu, Hampumep: Ra <
0,012...0,050 - T .

Takum 00pa3oM, KOHCTPYKTOpP AODKEH HCXONHUTh M3 TOTO, YTO HOTPEIIHOCTH IIapaMeTPOB HE TONBKO HEW30EXKHBI, HO U JIOIMYCTHMBI
B 33/IaHHBIX NPEZIENax, IPU KOTOPBIX JIETallb COOTBETCTBYIOT TPEOOBAHUAM MPABHILHON COOPKHM [T MOCIIEAYIOIIEH SKCILTyaTallii MAIIHHBL.

B HOIBIKHBIX COSTUHEHHAX 3TH IIOTPEIIHOCTH IPUBOAAT K YMEHBIICHUIO H3HOCOCTOMKOCTH JeTalell BCICACTBUE IOBHIMIEHHOTO YASIHHOIO
JaBJIEHUS Ha BEICTYIAX HEPOBHOCTEH, K Pa3pbIBy CMa30YHOTO CIIOSI M BO3PACTAHHIO MECTHBIX KOHTAKTHBIX HANPSDKCHHUH, K HApYIICHHIO ILIABHOCTH
XO0JIa M IIyMOOOPa30BaHMIO, YTO, B KOHCYHOM HTOTE, CHIDKACT HAJIGKHOCTb U JOJITOBEYHOCTh MALIUH.

B HemoABMKHBIX COCAMHEHUSIX yKa3aHHbBIE MOTPEIIHOCTU BBI3BIBAIOT HEPAaBHOMEPHOCTh HATSTOB, BCIIEICTBHE UET0 CHIDKACTCS NIPOYHOCTD,
TepMETHYHOCTD H PaOOTOCIIOCOOHOCTH Y37I0B.
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BbICOKHE CKOpOCTH, Harpy3ku M pabodde TeMIepaTypbl B COBPEMEHHBIX MAIIMHAX YCHIIMBAIOT OTPHIATENbHOE BO3JCHCTBHE AaHHBIX
(axTopoB.

Horumanswuc (zearempysecx
npoguss

rizpeanscas goprs
/ Tlozpewnocws dsaumozo

pachemxenus nodepxHoCmed

Wepoxabamocms nodepxwocmy
™20 1
Tovwocms passepsl
Puc. 6.3. Cocmasnsrowue 2eomempudeckoil moyHocmu demaineil (8ana)
I1pu cyIIeCTBEHHBIX OTKIOHEHUSX (POPMBI M PACIIONOXECHHS HOBEPXHOCTEH CHUXKAOTCS HE TOJIBKO SKCIUTyaTaljMOHHbIE, HO M TEXHOJIOTHYECKUE
MOKa3aTeN! U3/IeNHsl, TaK KaK OHU CYIIECTBEHHO BIMSIOT HA TOYHOCTH M TPYAOEMKOCTh COOPKH, TIOBBIIIAIOT 00BEM IIPUTOHOYHBIX OIEpalui H T.1L.
HopmupoBaHue OTKIOHEHUH (OPMBI H PACIIOIOKEHHS IIOBEPXHOCTEI! 3aK/II0UaeTCsl B HX OTPaHUUCHUH COOTBETCTBYIOIIUMH JOITYCKAMH.
JlomyckoM (opMbl U PacIoNOXeHHs Ha3bIBACTCs HAMOOJIbILIEE J0ITyCKaeMOE 3HaYCHNE OTKJIOHEHHS TEOMETPUYCCKUX apaMEeTPOB H3/IEIIHS.
Cornacuo 'OCT 24643-81 i kaxxmoro BUa AOIMycKa GOpMBI U PacIIONIOKEHHS TOBEPXHOCTEH YCTaHOBIEHO 16 cTeneHel TOYHOCTH.

YucioBble 3HA4EHHS JI0MYCKOB OT OJIHOM CTENEHH K JPYroil N3MEHSI0TCA ¢ Kodpduuuentom Bospactanus (P =1,6.

B 3aBHCHMOCTH OT COOTHOLICHHS MEXIy JOMYCKOM pa3Mepa U JomycKaMu (JOPMbI MIIM PACHOJIOKEHUS YCTaHABIMBAIOT CICAYIONINE YPOBHH
OTHOCHUTENIbHOW IT€OMETPUUECKOI TOYHOCTH:

1) A — HOpMasIbHAsI OTHOCHTENbHAS EOMETPHYECKass TOYHOCTD (HOIyCK (hOPMBI HMIIH PACIIONOXKEHHS IOBEPXHOCTEI COCTAaBISET MPUMEPHO
60 % nomycka pasmepa);

2) B — mOBbIIEHHAs OTHOCHTEJbHAsI FE€OMETPUYECKas TOYHOCTH (HOIYCK (OPMBI HIIM PACIOIOKEHHS [TOBEPXHOCTEI COCTABISIET IIPUMEPHO
40 % nomycka pa3mepa);

3) C — BbICOKasi OTHOCHTEIIbHAs TEOMETPUUECKAs TOYHOCTH (AOMYCK (hOPMBI MM PACIIOIOKEHHS [TOBEPXHOCTEN COCTABISIET IpUMEpHO 25 %
JIOIyCKa pa3mepa).

Jlomycku (opMBI IIMIMHAPHYECKUX ITOBEPXHOCTEH, cooTBEeTCTBYIomue ypoBHsaM 4, B u C, cocrasmsaior npumepro 30, 20 u 12 % momycka
pa3Mepa, TaK KaK JOIMycK ()opMbl OrpaHUYHBAET OTKIOHEHHE Pajuyca, a JOIMYyCK pa3Mepa — OTKJIOHEHHUE AUAMETPa OBEPXHOCTH.

CreneHl TOYHOCTH (OPMbI LMIMHIPUYECKUX MOBEPXHOCTEH BBHIOMPAIOT B 3aBUCHMOCTH OT KBAaJIMTETa AOMyCKa AMAMETPa U OTHOCHUTENIbHOMH
TeOMETPUYECKOI TOUHOCTH.

050
Hampumep, ms Bana & 40e9 (70’1 1 2) noryck pasmepa pased Td = 0,062 mm.

U3 cripaBoOYHUKA ONpPEIeNisieM, YTO IIPU HOPMAJILHON FeOMETPUYECKOi TOUHOCTH (4) 9 KBANIUTETY COOTBETCTBYET 8 CTEINEHb TOYHOCTH.

Tam ke, Ha c. 393 HaXOAMM, YTO JOIYCK MorpenrHocty Gpopmsel Bana paseH Ty = 0,020 mm unu = 30 % ot Ty.

OmKnonenus u 0onycku popmol nogepxnocmeit

K orknoHeHHSM (GOPMBEI OTHOCATCS OTKIOHEHUS NPO(UIS IPONONBHOIO CEYeHWs, LIIMHIPHIHOCTH, KPYIJIOCTH, IPSMOIMHEHHOCTH
1 IJIOCKOCTHOCTH.

TouHOCTH (POPMBI HHIMHIAPHYECKOH IOBEPXHOCTH ONpeelseTcsl TOYHOCTHIO 00pa3yomUX HIJIMHIP B IPOIOJBHOM CEYEHUHU
(puc. 6.4, a) ¥ TOYHOCTHIO KOHTYpa B MOIMEPEeYHOM (IEPHEHANK yISIPHOM OCH) ceueHun (puc. 6.4, 6).
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Puc. 6.4. OmknoneHus popmuvl YyuruHOPUYECKUX NOBEPXHOCMEN. 8 RPOOOTILHOM (@) u nonepeyHom (6) ceveHusx

ITpu MexaHHYecKOil 06paboTKe JieTanell YaCTHBIMU BHAAMH OTKJIOHEHHS MPOQUIISE IIPOIOJIBHOTO cedeHust siBisirorest (puc. 6.4, a):

1) xOHYCcO000pa3HOCTH — Yalle BCero BO3HUKAET PH U3HOCE Pe3la, IPU HECOBIAJICHUH FE€OMETPHIECKHX OCeil (CMeNIeHNe IEHTPOB) ILITUHIEIS
Y [IMHOMY 3a/IHell 6abKM CTaHKa, P OTKJIOHCHHH OT MapaslIeIbHOCTH OCH LIEHTPOB HAPABIISIONINM CTAHUHBI,

2) 604K000pa3HOCTb — IIPH OOTAYNBAHWY TOHKUX JUIMHHBIX BAJIOB B [IGHTpax 0e3 JIIOHETOB;

3) cemnooOpa3HOCTh — PU 00TAYMBAHUH KOPOTKUX MAaCCHBHBIX BaJIOB;

4) M30THYTOCTB — IOCJIEe TEPMOOOPAOOTKH U HAKIIENA.

YacTHBIMH BH/IAMH OTKJIOHEHHs! IPOQIJIS ITOTIEPEYHOro cedeHus sBisitotes (puc. 6.4, 0):

1) OBaJILHOCTBH — OTKJIOHEHHE OT KPYIVIOCTH, KOTOPOE BO3HUKAET, HALIPUMEP, BCICACTBUE OMEHWS LIMMHACIS TOKAPHOTO WM NITH(OBAIEHOTO
CTaHKa, AnucbanaHca 1 IPYrux IpHYHH;

2) orpaHka — IIOCJIE/ICTBHE OECIIEHTPOBOrO IUTH(OBAHUS AeTalel (TIOPIIHEBbIC MAJIbIIbl, CBEpia U T.1.).

COBOKYIHOCTh BCEX OTKJIOHEHHH (GOPMBI HHJIHHIPHYECKOW IOBEPXHOCTH B IPOJOIBLHOM CEYSHHH JETalH OIpeessieTcs
C HOMOIIBIO KOMIIJICKCHOTO MOKA3aTes — OTKIOHEHHE OT LHJINHAPUIHOCT.

OTKJIOHEHUE OT UIUHJIPUYHOCTU — HauOOJbIIEE PACCTOSHUE A ot Touex peanbpHOIl MOBEPXHOCTH O NPHUJIETAlONero MUIHHIpa
B Ipejenax HOpMHPYyeMoro ydactka L.

KoMnekcHbIM TMOKa3aTeleM OTKJIOHEHHS KOHTypa IONEpPEYHOr0 CEYEHMs IUIUHIPUYECKON aeTanu S[BISEeTCS OTKJIOH CHHUE
OT KPYTJIOCTH.

OTKIOHEHHE OT KPYIJIOCTU — HanboJbIIee pacCTOSHHE A or Touex peaxbHOTO HpOoduIsL 10 IpHIeraomeil OKpyKHOCTH.
JLnist uTMHApHYecKuX netasieil oTkioHeHne popMel A (puc. 6.5) onpenensercs 1o ¢hopmyie:

dmax — dmin
2
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OtkinoHeHUS (HOPMBI UIUHAPHIECKUX JeTaled OrpaHHINBAIOTCS: B IIPOJOILHOM CEUCHHHU — JOMYCKOM HIIHHAPHIHOCTH (/0/); B IOIEPEIHOM
CEYCHHH — JIOITyCKOM KPYIJIOCTH (0).

Jlonmyck NMIMHAPUIHOCTH (/0/) M JOMycK KpyriiocTd (0) — 3TO HanboJbIIee TONYyCTHMOE 3HAYCHHE OTKJIOHCHHS OT LMIMHIPUYHOCTH
(xpyriocTn).

ITpu mexaHndeckoit 06paboTKe JeTanell YaCTHBIMU BUAAMH OTKJIOHEHUS MPOQUIIS IUIOCKUX MOBEPXHOCTEH ABISIOTCS:

1) oTKJIOHEHHE OT MPSMOIUHEITHOCTH — HaOMIOAAETCS, €CITH OT HOMHHATIBHOTO MPOMIIIS OTIMYASTCS OHA U3 TPaHeH IIIOCKOIl aeTany;

2) OTKJIOHEHHE OT INIOCKOCTHOCTH — IIPU HECOOTBETCTBUM HOMHHAIBHOMY IPO(UITIO OJHON U3 IIIOCKOCTEH IIOBEPXHOCTHU JETANN.

OTKIOHEHHE OT MNPSIMOJUHEHHOCTH — ONpeAeNsioT Kak Hauboibliee pacCTOSHHE A or Touex peanbHOro npoduiIst
J10 TIpujeraoei npsamoii.

OTKJIOHEHHE OT IIJIOCKOCTHOCTH — ONpEACIIAIOT Kak HauboJbIIee paccrosiHue A OT TOYEK peanbuoifl IIOBEPXHOCTHU 10O
Hpunera}omeﬁ IIIOCKOCTH B Ipe€aciIax HOpMUPYEMOTO ydacTKa.
YacTHBIMU BHUAaMHU OTKJIOHEHHH OT IJIOCKOCTHOCTH SIBJISIOTCS BBIITYKJIOCTh U BOTHYTOCTH

OtkJI0HEHHs (HOPMBI IIIOCKUX JeTajieil HOPMUPYIOTCSI COOTBETCTBEHHO IOITyCKOM HPSIMOJIMHEHHOCTH (—) M JZOMYCKOM IUIOCKOCTHOCTH (/:/ ),
KOTOpBIE Ha YepTekax 0003HAYAOTCS AHAJIOTHYHBIM 00pa3oM.

ITone momycka MPsSMOJHHEHHOCTH (IIOCKOCTHOCTH) — 3TO 00JIaCTh B NPOCTPAHCTBE, OTPAaHWYEHHAs ABYMS IapajIelbHBIMU
JUHUAMU (IJIOCKOCTSAMM), OTCTOSLIMMHU OJIHA OT JAPYroil Ha pacCTOSHUU, PABHOM JIONYCKY IPSIMOJIMHEHHOCTH (IIJIOCKOCTHOCTH).

OmKnonenus u OORYCKU PACHOIOHCEHUSA NOBEPXHOCIETL

ITpy M3roTOBNCHUM JeTanei, KpoMe PACCMOTPEHHBIX B M. 6.2.3 OTKIOHeHWH ()OpMBI, HAONIONAIOTCS TAKXKE OTKIOHCHHUS PACIIOIOKEHUS
HIOBEPXHOCTEH, CyMMapHbIE OTKJIOHEHHS U UX JIOIyCKH.

OTKIIOHEHHE PACIIOI0KECHUS TOBEPXHOCTH HIIM HPOQIIA — 3TO OTKIIOHEHHE PEaIbHOTO (AEHCTBUTEIBHOTO) PACIIONIOKEHNUS TIOBEPXHOCTH
(unu poHIL) OT €r0 HOMHHAIBEHOTO (T€OMETPUIECKOTr0) PACIOIOKEHHS .

ITox HOMHMHAIBHBIM [TOHUMAETCS PACIIONIOKEHUE, ONPEAEIIeMOe HOMUHAIBHBIMY JIMHEHHBIMU U YIJIOBBIMH pa3MepaMu (KOOPAHHUPYIOIIUMH
pa3sMepamMu) MEXIy PacCMaTPUBAEMbIM JIEMEHTOM U Oa3aMH.

JIJIs1 OLIEHKH TOYHOCTH PACIIONOKEHHUS TOBEPXHOCTEH, KaK IPaBHIIO, HA3HAYalOT 0a3bl.

Bazoii MoxkeT ObITh MOBEPXHOCTH (HAIIPHUMED, IUIOCKOCTh), €€ 00pa3yroIas WK ToYKa (HapuMep, BEpLIMHA KOHYca, HEHTp cdepsl).

Ecnu 06a3oii siBisieTcss MOBEPXHOCTh BpalleHHWs (HANpuUMmep, LWIMHIPUYECKas WM KOHMYECKas) WM pe3bba, TO B KadecTBe 0asbl
paccMaTpHBaOT HX OCh.

Knaccudukauus oTkiIoHeHHH 1 101ycKOB ()OPMBI TOKa3aHbl B Ta0I. 6.1.

Tabnuya 6.1
Knaccugpuxayus nexomopuvix omxioHeHuti u 00nyckos
PACNON0JICEHUS. NOBEPXHOCHEN
HaumenoBanue HaumenoBanue Y CoBHBIH 3HAK JOMyCKa
OTKJIOHCHHSI JIOITyCcKa
OTKIIOHEHUE Jomnyck o
OT KPYIJIOCTH KPYIJIOCTH
OTKJIOHEHUE Jomyck /o/
OT HMJIMHAPUYHOCTH LIIHHIPHIHOCTH
OTKJIOHEHHE Jlomyck mapasuiensHOCTH 1
OT MapaJuIeIbHOCTH
OTKJIOHEHHE OT MEPIEHIUKYIIPHOCTH JlomycK MepreHanKyIIpHOCTH 1
OTKIIOHEHHE HAKIIOHA Jlomyck HaKJIOHA /

JloImycKOM pacIionoyKeHus Ha3bIBaeTcsl Mpeen, OTPaHNIMBAIOIIUH JOIMycKaeMoe 3HaueHHe OTKIOHEHHUS PAaCIOI0KeH s TIOBEPXHOCTEH.

Jlnsg  mapasienbHOCTH, TEpHEeHIMKYISPHOCTH ¥ HAKJIOHA JIOYCKOM SIBJIETCS HamOONbIIee JIOIyCKaeMoe 3HAaueHHe OTKJIOHEHHs
PAacCIOJIOKEHHUSI.

JIIst COOCHOCTH UM CHMMETPHYHOCTU JIOIMYCK PACIONOXKEHHS MOXKeT OBITh 3aJaH IBYMs CIOCOOaMM: a) B PaJHyCHOM BBIPQKEHHH — Kak
HanboIbIIee JIOIMyCKaeMoe 3HaYeHNe OTKIOHEHHUs PacIoNoXkKeHHs; 6) B IMaMeTpalbHOM BRIPaKEHHUH — KaK yJBOCHHOE HamOOIbIIEe JIOIycKaeMoe
3HAYEHHE OTKJIOHEHHMS PACIIOIOKEHHSI.

CyMMapHbIM OTKJIOHEHHEM (OPMBI H PACIIONOXKEHUS HA3BIBACTCS OTKJIOHEHHE, SBIIAIONIEECS Ppe3yIbTaTOM COBMECTHOTO IIPOSIBICHUS
OTKJIOHEHHUS (POPMBI U OTKIIOHEHUSI PACTIONIOKEHNS PACCMATPHBAEMOTO SIEMEHTa (ITOBEPXHOCTH MITH TIPOQHMIIS) OTHOCHTENBHO 3a/[aHHBIX 0a3.

KonnuecTBeHHO CyMMapHEIE OTKJIOHEHHs OLIEHMBAIOTCS 110 TOYKAM peaJbHOH HOPMHPYEMOW MOBEPXHOCTH OTHOCHMTENHHO INPHIIETAIOMINX
6a30BBIX 21€MEHTOB WIIH UX OCEH.

CyMMapHbIe OTKIIOHEHHS U IOITYCKH (JOPMBI 1 PACIIONIOKEHHs TOBEPXHOCTEH KIIacCH(HUIMPOBAHEI B Tabm. 6.2.

Tabmuya 6.2
Knaccugpukayus nekomopuix cymmapHvix OmKIOHEeHU opMblL U PACRON0JCEHUsI NOGEPXHOCMEL U UX DONYCKO8
HauMeHoBaHHE OTKIOHEHHS HanmenoBanue nomycka Y CI0BHBIH 3HaK JOITycKa
PanuansHoe Ouenue Jlonyck paauaabHOTO OHeHHs
ToproBoe 6uenne Jlommyck TOpIIOBOTO OHEHMs T

TMonHoe paguanbHOe OHeHHe (M3MEPEHHOE B HECKOIBKHX | JIOMyCK ITOJHOTO paiHaibHOrO OHEHHS

MecTax) A/‘
TlonHoe ToproBOe OHMeHHE (M3MEPEHHOE B HECKONb-KHX | JOMyCK MOIHOTO TOPLOBOTO OHEHHS
MecTax)

PanunansHOE Ouenue TIOBEPXHOCTH BPAIICHUSA OTHOCHUTECIBHO 0a30BOM OCH SBJISIETCS PE3YJIBTATOM COBMECTHOI'O IPOSIBJICHUSA OTKJIOHCHUA OT

KpyTioCTH l'lpO(i)I/U'[H paccMaTpuBaeMOro CEYECHUA U OTKIIOHCHUS €ro IEHTPa OTHOCUTEIIbHO 6a3oBoii ocu. OHO PaBHO pPa3HOCTH A HanOOJIBIIETO U
HaUMCHBIIIECTO paccm;mm?l OT TOYEK pEaJIbHOI'O l'[pOCbI/U'IS[ TIOBEPXHOCTH BpalllE€HUs 10 6a30Boii ocH B CEYCHUH, NEPIECHAUKYIISIPHOM 3TOH OCH.

Topyosoe 6uenue — 3To pa3sHOCTH A mHaubonbimero n HauMenbero PACCTOSIHUM OT TOYEK PeanbHOro NpoGuiIs TOPLOBOI MOBEPXHOCTH 0
IUTOCKOCTH, TIEPIIEHUKYISIPHOH 6a30Boit ocu. OHO ompeensieTcs: Ha 3a1anHoM auamerpe d wmiu m000M (B TOM YHCIE W HAHOOIBIIEM) THAMETPE
TOPILIOBOIT MOBEPXHOCTH.

Ilonnoe paduanvHoe buenue — pa3HOCTh A Hau6onsmero Rmax 1 HAUMEHBIIETO Rpin (A = Rmax — Rmin) paccTosiHHil OT BCEX TOUEK peanbHON
MIOBEPXHOCTH B IIpe/ieliax HOpMUPYeMoro yJactka L o 6a30Boit ocH.

ITonnoe mopyosoe 6uenue — 3TO Pa3HOCTB A nanbonpmero n Hammerbmero paccTosiHUS OT TOYEK BCel TOPLOBOHM IMOBEPXHOCTH
10 IUIOCKOCTH, TICPIEHAUKYISIpHOH 6a30Boii ocu. OHO SBIsETCS PpE3yAbTATOM COBMECTHOTO IPOSBICHHS OTKJIOHEHHS OT INIOCKOCTHOCTH
paccMaTpHBaeMOit OBEPXHOCTH M OTKJIOHEHHS OT €€ MEePIICHUKYIIIPHOCTH OTHOCHTENIBHO 6a30BOH OCH.

Ha npaxTrke KOHTPOIb OTKJIOHSHHSI ()OPMBI U PACTIONIOXKEHHS IOBEPXHOCTEH JeTalell OCYIIECTBIIIOT TAkKe P MOMOIH YHHUBEPCAIBHBIX CPEICTB
M3MepeHust (MEKPOMET], HyTpOMep, HHANKATOP YacOBOTO THIIA).
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VYV rmaakux OUJIHMHAPHUYECKUX neTanei (HOpLLIHH U OUWIMHAPBL I[BI/IFS.TGJ'J?I) OTKJIOHECHUE q)OpMLI B NPOAOJIBHOM CCYCHHH BBISABIACTCA IIPU
U3MCPCHUU U CPABHCHUHU JUAMECTPOB 3THUX neranen B TPEX CCUCHUAX (CBery, II0CEepeanHe U BHI/I3y), B MOIICPCYHOM CCYCHHUM — IIPA UBMCPCHUU U
CPpaBHCHUHU TUAMETPOB 3TUX JieTanel B KaI0M NONEPEYHOM CEYCHHUU, BO B3aUMHO NEPIEHAUKYIAPHBIX MIIOCKOCTAX.

Horpemﬂocm B3aMMHOTI'0 PACIOJIOKEHUA U CYMMapHBIC OTKJIIOHCHUSA HOBGpXHOCTefI OHpeAcIAT, HAIPUMEDP, IPU YCTAHOBKE BaJIOB B LICHTPLI
TOKApHOT'O CTaHKa — IIYTEM U3MEPCHUA C IIOMOIIBIO HHAXKATOPA 4YaCOBOIr'0 THUIIA PAIUAIBHOTO MJIA TOPLIOBOTO OueHusI.

Tema 6.3. IllepoxoBaToCTh NOBEPXHOCTEH

Ilapamempur wepoxosamocmu

ITepoxoBaroctsio moBepxHocTH coritacHo 'OCT 25142-82 Ha3pIBalOT COBOKYIHOCTh HEPOBHOCTEH MOBEPXHOCTH AETAIH C OTHOCHTENBHO
MaJbIMH IIaraMH C TIOMOIIbIO 0a30BOH JTHHBI

bazoBst jumna | — 910 [UIMHA 6a30BO# JIMHUH, HCIIOIB3YEMOM JUIsL BBIIASICHHSI HEPOBHOCTEH, XapaKTePH3YIOIIUX [IEPOXOBATOCTh TOBEPXHOCTH.
YucnoBkle 3Ha4YeHus 0a30BO# JUIMHBI BEIOMpatoT u3 psaa: 0,01; 0,03; 0,08; 0,25; 0,80; 2,5; 8 u 25 MM, B 3aBUCUMOCTH OT ITapamMeTpa HIepOXOBaTOCTH
R..

BasoBass nuHHS (MOBEPXHOCTh) — JUHUS ([OBEPXHOCTH) 3aIaHHON TI'E€OMETPUYECKON (HOPMBI, ONPEICICHHBIM 00pa3oM MpPOBeICHHAs
OTHOCHUTEIHHO MPOGHUIIS (IOBEPXHOCTH) M CITyXKallast Ul OLIEHKH T€OMETPHIECKHX I1apaMeTPOB IIePOXOBATOCTH.

PeanpHasi MOBEPXHOCTb AETAIM COCTOHT M3 OECIIOPSIOYHO PACHONIOKEHHBIX HEOONBINHMX BBICTYIIOB U BIIAJHUH, KOTOpPBIE 00pa3yloTCs MpU
MexaHH4ecKoil 00paboTke neraseii.

IllepxoBaToCTh SABISETCS CIEACTBUEM ILIACTHUECKOU Ae(opManuy IMOBEPXHOCTHOTO CIOS JeTald, BO3HHKAIOMIEH BCIICNCTBHE OOpa30BaHUS
CTPYXKKH, KOIIMPOBAHUS HEPOBHOCTEH PEXYIIMX KPOMOK MHCTPYMEHTa M TPEHHUs €ro O JeTalb, BEIPHIBAHMS C MOBEPXHOCTH YacTHI] MaTepHana U
JPYTHX MPUYHH.

UncnoBoe 3HaYCHHE IIEPOXOBATOCTH IOBEPXHOCTH ONpPENEIIOT OT €AHHOH 06a3bl, 32 KOTOPYIO NPHHATA CpeXHss JUHUS mpoduast (M), T.e.
6a30Bast TMHUS, HMeomIas GOopMy HOMUHAIFHOTO IPOGMIISL H IPOBEICHHAs TaK, YTO B Ipe/enax 0a30BoH UTHHBI CpeJHEKBAIPATHIECKOe OTKIOHCHHE
npoGmIIs 10 9TOH TMHAK MHHEMATIbHO. CHCTEMY OTCYeTa [IEPOXOBATOCTH OT CPEIHEH IMHUK HA3BIBAIOT CUCTEMOIT CpeIHEH TNHUH.

Cornmacio I'OCT 2789-73 mniepoxoBaToCTb IIOBEPXHOCTH H3JENMH HE3aBUCUMO OT MaTepuaja M CHoco0a M3rOTOBIICHHS (IOJIYYSHUS
[IOBEPXHOCTH) MOXKHO OLICHHBATh KOJIMYECTBEHHO OJHMM HJIM HECKOJIBKMMH HapaMerpamu (puc. 6.5).
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Puc. 6.5. [Ipogpunocpamma u 0cHo8HbLE nAPAMEMPbL
wiepoxosamocmu nogepxHocmu demanu (I — bazosas onuna)
1. Cpennee apupmernueckoe oTKIOHeHHE MPodmiIst Ra — 310 cpennee apupmMeTHdeckoe N3 aOCONIOTHBIX 3HAYEHHH OTKIOHEHHH NMpodist B
npenenax 6a30Boi JUIHHBL. R, SBISIETCS MPEIIOYTHTEILHBIM UL IPOCTAHOBKH Ha YepTexkKaxX U NPUOIIDKEHHO BRIYHCIISIETCS 110 CIEeAyomel Gpopmyre:

l n
n';‘)ﬁ

rae N — KOJIHYECTBO M3MEPEHUH; i — PacCTOSHHE MeXIy JI000H TOUKoil mpodmiIs U cpeHel JIMHUEH, H3MepeHHoe Ha npodmorpade mim
npoduoMerpe (3aMKUCh TPOPUIOrPAMMBI HAa OYMAXKHYIO JICHTY).

R, =

2. Bricora HepoBHOCTeH PO O IECSTH TOUKaM R, — cyMMa cpeJHIX aOCONIIOTHBIX 3HAYEHHI BBICOT IISTH BBICTYIIOB Hmay i ¥ TITyOHH IAITH
BOauH Hmini mpodmis B peaenax 6a30BO IIHHbL:

1 5 5
Rz:g Z‘Hmaxi‘+z‘Hmini‘
i=1 i=1

Mexny mapamerpamu R, 1 R, mMeeTcs crieqyromas 3aBHCHMOCTE: R, = 4 R..

3. HaubonpIiast BeicoTa HepoBHOCTEH MPOGIIS Rimax IpUHUMAETCSt paBHOH Rmax = Ry max-

Iapamerp R, siBisieTCsl MpPEANOYTUTENBHBIM 1O CpPaBHEHHIO € R, M Rmax, Tak kak mapamerp R, XapakTepusyeT CpEeIHIOI BBICOTY BCEX
HepoBHOCTEH nmpoduiist; R, — CpenHIo0 BBICOTY HAaHOOIBIINX HEPOBHOCTEN; Rimax — HAMOOJBIITYIO BHICOTY MPOGUIISL.

4. CpenHuii mar HepOBHOCTEH IPOPUII Sy U3MEPSETCSI IO CPeTHEH JIMHIN MEeXY OJHOUMEHHBIMU CTOPOHAMH MPOGHIIS Sy

12
Sm _Hgsmi :

5. CpenHuit 1ar MECTHBIX BBICTYIIOB S OMPEAEISCTCS MEX/LY BYMsI COCEAHMMU BEPIIMHAMU WIIH BIIAAUHAMHU POduIs Si:

1 n
5=228

6. OnopHas JuiMHa MPOUIISL 1, — CyMMa JUIMH OTPE3KOB Dj, OTCeKaeMbIX Ha 3a[aHHOM YPOBHE CEUeHMs Mpoduis p B Marepuance npoduis
JIMHUEH, SKBUANCTAHTHO CpeaHel TMHUU M B mpeenax 0a30BOH JUTHHBIL:

n, ngi

3HauyeHHe YPOBHS CEYCHUs MPOQUIISL p OTCUUTHIBAIOT IO JIMHHUHU BBICTYIIOB U BBIOMpArOT U3 psza: 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90 %
OT Rmax.

JIvHus BBICTYIIOB MPOGHIS MPOXOIUT Yepe3 BBICIIYIO TOUKY IPOQUIIS B Ipeenax 0a30Boi JUIMHEIL, a IMHUS BIIAJAUH — COOTBETCTBEHHO Yepe3
€ro HU3IIYIO TOYKY.

7. OTHOCHTENbHAS ONOPHAs [UIHHA TPOQUIS t) — 9TO OTHOIIEHNE OIOPHON JIHHBI IPoUIIsL K 6a30BOi AMUHE:

n
t, =—2-100%.
Omna mMoxet OBITB 3a1aHa u3 psina 10, 15, 20, 25, 30, 40,50, 60, 70, 80, 90 % or L.
Ilpu yBenmmuenun t, TpeOyroTCS TPYNOEMKHE TEXHOJIOTHH 0OpabOTKH IOBEpXHOCTEl, Hanpumep: mpH t, =25 % — uncroBoe TodeHHUe; NpH
t, = 40 % — xonnnrosanue u t.4. [11, c. 92].
YucnoBble 3HAYCHHS TAPAMETPOB IEPOXOBATOCTH Ra, Rz, Rmax, Sm, S, 1 tp mpusenensr 8 'OCT 2.309-73.
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Hopmuposanue wiepoxogamocmu u ee 0003Ha4eHue HA Yepmencax

Jliss HOpPMHPOBaHHS IAPAMETPOB IIEPOXOBATOCTH YCTAHOBICHO 14 KIAacCOB IIEPOXOBATOCTH, KAKAOMY H3 KOTOPBIX COOTBETCTBYIOT
onpezieleHHble 3HaueHHs R, U R,, pHBeieHHbIE B CIIPaBOYHHKE.

Bb100p mapaMeTpoB MIEPOXOBATOCTH M UX YHMCIIOBBIX 3HAUYCHHIT IPOU3BOAAT B 3aBUCUMOCTH OT TPeOOBAHMI K IIEPOXOBATOCTH MOBEPXHOCTEH
netaineil, ucxo/s u3 QYHKIMOHAIBHOTO Ha3HAYCHNUS TIOBEPXHOCTH U1 0OECIICYCHNUS 3aJaHHOTO Ka4eCcTBa H3JCIIHIA.

Eciu B 3TOM HeT HEOOXOAMMOCTH, TPEOOBaHMS K LIEPOXOBATOCTH NMOBEPXHOCTH HE YCTAHABIMBAIOT M IIEPOXOBATOCTh MOBEPXHOCTH HE
KOHTPOJIHPYIOT.

JInst TakuX MOBEPXHOCTEH IIEPOXOBATOCTH OINMPENEIIeTCs] TPEOOBAHMAMH TEXHHYECKOH 3CTETUKH, KOPPOSHOHHOH CTOMKOCTH M TEXHOJIOTHEH
U3TOTOBJICHHUSL.

Haubonbiume gomyckacMble 3HaueHHs IapameTpa R, Ha3Ha4aroTcs B 3aBHCHMOCTH OT JIONMycKa pasmepa 7 NpU HM3rOTOBJICHHHM JeTajel
C pa3IUYHON reOMETPHUYECKOI TOYHOCTBIO ] ) IpU HOpMasbHOU TouHOCTH Ry < 0,057,

2) NOBBIILIEHHON TOYHOCTH R, < 0,0257;

3) BbICOKOM ToYHOCTH R, < 0,0127.

-0.050 o

Hanpumep, npu M3roTOBICHHH Bajia 240 f 7(_0 075) C HOPMaJIbHOIl TOYHOCTBIO JIOIYCK HAa €ro M3rOTOBJIEHHE PaBeH Tq = 25 MKM
U napameTp R, HE JODKEH NPEBBILIATH:

R.<0,057=0,05-25 = 1,25 Mxm.

W3 cupaBoYHHKa OIpesielsieM, YTO IepPOX0BaTOCTh IIOBEPXHOCTH Baja (II0 BAapHAHTY 3) COOTBETCTBYET CEAbMOMY KJIACCy IIEPOXOBATOCTH.

Cormacao I'OCT 2.309-73 mepoxoBaTOCTh HOBEPXHOCTEH 0003Ha4ar0OT Ha dYepTeXke IS BCEX BBINONHICMBIX IO JAaHHOMY
4epTeKy MOBEPXHOCTEH MAeTaad, HE3aBUCUMO OT METOAOB MX 00pa3oBaHMsA, KPOME IOBEPXHOCTEH, LIEPOXOBATOCTb KOTOPBIX
He 00ycioBJIeHa TPeOOBAaHUSAMU KOHCTPYKIHH JETalH.

CrpykTypa 0603Ha4eHHUs MIEPOXOBATOCTH [TOBEPXHOCTH NpHBeaeHa Ha (puc. 6.6, a).
Bud odpadomky

Topamenpst nobeprocmy

wepoxobanocmy N

basodar dmma

Iso 80:10% Ycandnoe odoswavenve

HARPEBIERYS HEQOBROCHED

Puc. 6.6. Cmpyxmypa 06031avenus wepoxoeamocmu no6epxHoCmu

3HaueHHe NapaMeTpa IMepoXoBaTOCTH R, ykaspiBaeTcs 6e3 cuMBoia, Hapumep — 0,1; [UIst ocTanbHEIX HapaMeTPOB — ITOCJIE COOTBETCTBYIOIIETO
CHUMBOJIa, HaNIpUMeEp: Sy 0,063...0,040; tso 80 = 10% u T.1.

B npumepe o6o3nauenus R, 0,1 ykazaHo ero Hau0ombliee 10MycKaeMoe 3Ha4eHHe, PU STOM €ro HauMEHbIIee 3HaYeHHE HE OrPAaHUYUBACTCS.

HaunGonpimii 1 HANMEHbIINI TIPe/Iesbl TapaMeTpa MOoKa3aHbl, HApHMep, B 0003HaYeHHu Sy 0,063...0,040.

Ilpn ykazaHUM HOMHHAJIBHOTO 3HAYEHHS I[TapaMeTpa IIEPOXOBAaTOCTH HEOOXOOMMO INPUBECTH €ro HpeneibHble OTKIOHEHUs, HalpHMep,
ts0 80 £ 10%. B aTOM ciryuae 0603HaueHa OTHOCUTENbHAS OTIOpHas JUTMHA Ipoduis tsy 80 % mpu ero ypoBre cedenus p = 50 %.

Ha uepTexax DoImycKaeTcsi IPHMEHSTh yIPOIeHHOe 0003HaYeHHE [IEPOXOBATOCTH ITOBEPXHOCTEH.

B 0603Ha4YeHHH IIEPOXOBATOCTH MOBEPXHOCTH, BHJ 00pabOTKH KOTOPO# KOHCTPYKTOp HE yCTaHABIMBAeT, MPUMEHSIOT 3HAK, TOKa3aHHBI Ha
puc. 6.6,6 OTOT 3HaK SBISETCS MPEIITOYTHUTEILHBIM.

Ilpn 00paboTke MOBEPXHOCTH NETANH CO CHATHEM CJIos Marepuana (ToueHHe, (pesepoBaHHe, CBepleHHe, NUIH(OBAHHE, IOIHPOBAHHUE,
TpaBJICHHE U T.].) B 0003HAYEHUH LIEPOXOBATOCTH MCIONIB3YIOT 3HAK, YKa3aHHBIH Ha puc. 6.6,6.

B 0003HaueHHN MIEPOXOBATOCTH ITOBEPXHOCTH, 00pa3yeMoii 0e3 CHATHS Cios MaTepuana, (JIUThe, KOBKA, IITAMIIOBKA, IPOKAT, BOJIOUYECHHE U
T.II.) IPUMEHSIOT 3HaK, II0Ka3aHHBIH Ha puc. 6.61,e.

IoBepxHOCTH, HEe OOpabaThiBaeMble MO JAHHOMY YEpPTEKY, O0O3HAYAIOT 3HAKOM Ha puc. 6.6,2, HE COOEPIKAIIUM UKHCIOBOTO 3HAYCHHUS
HapaMeTpa MIepOX0BaTOCTH.

Ha puc. 6.6,6 1 6 moka3aH mapameTp MmepoxoBaTocTh Ra2,5 MKM.

Ilpy HEOOXOAMMOCTH [OMOJHUTEIPHO K IapaMeTpaM IISPOXOBAaTOCTH IOBEPXHOCTH KOHCTPYKTOp YCTaHABIHBAeT TPEOOBAHHS
10 HAIPABJICHUIO HEPOBHOCTEH MOBEPXHOCTH, a TAKXKE [0 CIIOCO0Y MIIH MOCIEOBATEILHOCTH CIIOCO00B MOTy4YeHus (00pabOTKH) MOBEPXHOCTH.

Crioco6 00pabOTKH YKa3bIBAIOT TOJBKO B CIydasX, KOIZla OH SIBJIIETCS! JHHCTBEHHO IPHUEMIICMBIM JUIS HMONYYEHHS TPeOyeMOro KadecTsa
JlaHHO# moBepxHOCcTH (puc. 6.6,a).

Haumenbinre k03QGUIHEHT TPEHHS U N3HOC TPYIIUXCS JeTaleil MOIy4aroT, KOra HalpaBlICHHUE UX ABIKCHHUS HE COBIA/IACT C HANPaBJICHHEM
HEPOBHOCTEI{, HaIpuMep, IIPH XOHWHTOBAaHHUH U JTOBOJIKE.

OcHOBHbIE MPaBUIIAa HAHECEHH S 3HAKOB IiepoxoBatocT mpuBenens B TOCT 2.309-73.

Ha ueprexax JOIMyCKaeTCs MPOCTABISITH MapaMeTphl Ry 1 R,. TlepBblil BIsIeTCS NPEANOYTHTEIBHEIM, T.K. ONpe/esieTcs 1Mo bonbuieMy, 4eM R,,
YHCITy TOYEK U II0JIHEee XapaKTepu3yeT MepoxoBarocts (puc. 6.6,0).

Ipu yxazaHMM OAMHAKOBOM LIEPOXOBATOCTH ISl BCEX MOBEPXHOCTEH JeTaid, 0003HAYCHHE ICPOXOBATOCTH MMOMEIIAIOT B IIPAaBOM BEPXHEM
Yy 4epTea U Ha u300pakeHuu neranu He HaHocsT (R,). Ero uzo0paxatot yBennueHHsM B 1,5...2,0 pasa.

Eciu n1epoxoBaTocTh MOBEPXHOCTEH AETAIM Pa3IMYHA, TO B IPaBbIli BEPXHUIT yroJl BBIHOCUTCS HauOoJIee YacTo IOBTOpsIIoNIee 3HaueHHe R,.

Ipy yKka3aHHM OAMHAKOBOI IIEPOXOBATOCTH I YaCTH IOBEPXHOCTEH NeTaau B NPABOM BEPXHEM yINIy 4epTerka MOMEIIA0T 0003Ha4YeHHE
OMHAKOBOI MEPOXOBATOCTH Ry, a 3 HHM — IIPEIOYTHTENBHBIHA 3HaK (\) PHHATOro Ha depTexe pasMepa.

3nak \ ykashIBaeT Ha HAIMYHE MOBEPXHOCTEIl JeTaseil (Baa) ¢ APyTHMHI 3HAYCHHSAMH IEPOXOBATOCTH, HA KOTOPBIE IPOCTABIISETCS TTapaMeT]
LIEPOXOBATOCTH R,.

[lIepoxoBaTOCTH MOBEPXHOCTH XaPAKTEPU3YETCS KAYECTBEHHBIM M KOIMYECTBECHHBIM KOHTPOJIEM.

KauecTBeHHBIII KOHTPOJIb MIEPOXOBATOCTH MOBEPXHOCTH OCYLIECTBIISIIOT IMyTEM BH3YaJbHOTO CPaBHEHHUS ITOBEPXHOCTEH KOHTPOIUPYeMOit
JieTany ¢ paboYrMH TATOHAMHU MM 00pa3liaMy IepOXOBAaTOCTH, 00paOOTaHHBIMH aHAJOTHYHBIM CITIOCOOOM.

Ha xaxxmom oOpasie ImepoXoBaTOCTH YKa3zaHbl 3HaueHMs mapamerpa R, (B MKM) M BuI 00paboTku oOpasua. /Iy MOBBIMICHUS TOYHOCTH
UCIIONB3YIOT IIYIBl H MUKPOCKOIIBI CPABHEHUS.

KonudecTBeHHbI KOHTPOIb MapaMEeTPOB MIEPOXOBATOCTH MPOMU3BOIAT OCCKOHTAKTHBIMH METOJZAMH IIPH MOMOIIM NPHOOPOB CBETOBOTO
ceuenuss tuna MUC-11, muxpounreppepomerpoB MMUN-4 M KOHTAaKTHBIMM METOAaMH C IOMOLIBIO MIYMOBHIX MpUOOpPoB (mpoduiorpadsl,
TpOQUITOMETPEI).

Tema 6.4. [Tocaaky B TUIIOBBIX COeIUHEHHAX

Oépaszosanue noneii 00NYcKo8 u nOcadok

Jlist o6pa3oBaHuUsI HOCANOK ¢ pa3auuHbIME 3a30paMu S i Hataramu N B cuctemax EC/IIT u UICO ms pa3mepos ot 1 go 500 MM mpenycMoTpeHo
28 BapHaHTOB OCHOBHBIX OTKJIOHCHHH OTBEPCTHIl M BaJIOB, KOTOpPbIC 0003Ha4aroT 28 GyKBaMH JIATHHCKOTO aiudaBuTa: OTBEPCTHH — 3ariaBHBIMHY, a
BAJIOB. — CTPOYHBIMH.

OCHOBHOE OTKJIOHCHHE — 3TO OZHO 3 [BYX IIPEACIbHBIX OTKJIOHCHHI (BEPXHEE MM HIDKHEE), MCIOIb3yeMOE IS ONPEACACHHUS TIOTI0XKCHUS
TOJIs JIOITYCKa JIETalld OTHOCHTEIIBHO HYJIEBOH JIMHUH.
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B cucreme EC/IIT TakuM OTKIIOHEHHEM SIBIISETCS TO OTKIOHEHHE, KOTOPOE PACHOJIONKEHO OIIHKE K HYJICBOH JIMHUH.

OTKJIOHEHHE OCHOBHOTO OTBEPCTHS 0003Ha4at0T OyKBOii H, OCHOBHOTO Baia — h.

Orxionenus A...H orBepcTuit v a...h BanoB — npeaHa3Ha4eHbl Ui 00pa3oBaHMs ToNeil JOMycKoB B mocaakax ¢ 3a30pom; ls...N (is...n) — B
HEPEXOHbBIX MOCAKAX; OTKIOHEHHs P...Z (P...Z) — B II0Ca/KaX C HATATOM.

B ECAIlI u UCO mone pmomycka pasMmepa AeTamd oOpa3yeTcsi COUCTAaHHEM OCHOBHOTO OTKJIOHEHHS (XapaKTEepHCTHKA PACIIONIOMKCHHS)
U KBayuTera (xapakrepucTuka gomycka). B cucreme MCO npHHIMIHATBHO BO3MOXXHBI X JTIOOBIC COYETAHUS.

Jns KaXJ10ro HOMHHAJIBHOTO pasmepa coyeTaHueM 28 OyKB
1 19 KBaIMTETOB TEOPETHUECKH MOXHO 00pa3oBaTh 516 monel AOMycKoB oTBepcTHil M 517 — moieil JOImyckoB BaloB (C y4eTOM HEKOTOPBIX
UCKJIIOUEHHUH), T.e. Bcero 1033 mosieii 10mycKoB.

OJ1HaKoO He BCEC BO3MOXHbBIC COUCTAHMS UMEIOT TEXHHMYECKHH CMBICT M SKOHOMMYECKYIO 11€JIeCO00PAa3HOCTh M3-3a YPE3MEPHOT0 YCIOKHEHHUS
HMHCTPYMEHTAILHOTO XO3HCTBA.

Jns ux ynubukauuu paspadorana pexomermauus MCO P 1829-70, comepikaiuas OrpaHUYeHHbBIH OCHOBHOW OTOOpP, KOTOPBIH BKIIOYAET
68 noxneit [omyckoB oTBepCTHil U 82 T0JIeit JoMyCcKOB BasioB — Beero 150 mosieit 1omycKoB.

U3 ocHOBHOTO 0TOOpA BBIAENCHHI (B CIPABOYHHKE — PAMKOW MM 3€JICHBIM IIBETOM) IOJIS JIOIYCKOB IPEANOYTUTENILHOrO NpUMeHeHus: 10 —
Ul OTBEpPCTHH; 16 — Ju1s BaJioB; Bcero 26 eUHMULL.

IpeanoururenbHble MONsA IOMYCKOB obOecreyuBaloT B MamuHocTpoeHHH 90...95 % Bcex mpuMeHseMbIX Hocafok. MX ucnoinb3oBaHue
HOBBIIIAET YPOBEHb YHH(HKAINY H3ENUiH, COKpalaeT HOMEHKIIATYPYy PEXKYIIETo U H3MEPUTEIHHOTO HHCTPYMEHTA.

CraHJapTHble 1OJIS JIOIYCKOB OCHOBHOIO OTOOpA M NPEAIIOYTHTEIbHOIO NMPUMEHEHUsI OTBEpCTUH M BanoB oT 1 no 500 MM mpuBeneHbl B
CIIPaBOYHHKE.

IMons nomyckoB, He BKIIOYEHHBIEC B CIIPABOYHHUK, SIBIIIOTCS CHIEIUAIBHBIMU.

IMocanxa B ECAII u UCO o6pasyercst coueTaHneM JOObIX CTAaHAAPTHBIX MOJIEH TOMYCKOB OTBEPCTHS U BaJa.

Ee ycrnoBHOe 0003HaueHHe JaeTcs B BUAEC APOOU, TZe B YHUCIMTENE YKa3bIBAacTCs IOJIE JOIYCKa OTBEPCTHs, B 3HAMEHATENE — IOJIE JOIyCKa
Basa, Hanpumep, P40 H7/f7, B340 F7/h7.

B ECAIT " nco TIOCaIKH HOCST peKoMeH1yeMblit XapakTep
U HE MMCIOT HaUMEHOBaHUiA, Kak 3T0 06110 B cucteme OCT.

ITo 5KOHOMMYECKMM COOOpaKEHUSIM B IICPBYIO OUYEpe[b PEKOMEHIYETCS MPUMEHATh IIPEIIIOYTUTEIbHbIC IOCAAKH B CHCTEME OTBEPCTHS
(ocHoBHoe otBepcrre H, Hanpumep: &40 H7/f7, @50 H8/e8 u T.1.) u pexe — mocajku B cucteme Baiia (OCHOBHO# Ban h, Hanpumep, @60 F8/h6, &70
E9/h8 u 1.11.).

IMocankyu mpeaIOYTHTEILHOTO IPUMEHEHHUS B 00eHX CHCTEMAX BBIICTIEHEl B CIPABOYHIKE — PAMKOH MU 3€JICHBIM IIBETOM.

Ilocaoku 6 cucmeme omeepcmus

Cuctembl ponyckoB u nocagok ECAIT m MCO nnst TMHOBBIX JeTajiedl MallMH I[OCTPOEHBI 10 €IMHBIM NpHHIMIAM. Pasnuuaior nse
PaBHOILIEHHBIE CUCTEMBI 00pa30BaHMs IIOCAIOK — CHCTEMY OTBEPCTHS U CHCTEMY Bala.

ITocanku B cucTeMe OTBEPCTHS — ITO NOCAJKH, B KOTOPBIX Pa3iIMYHBIC 3a30pbl WM HATATH IIOTYYAIOTCS COSIWHEHHEM Pa3INYHBIX BaJIOB
C OZIHMM OCHOBHBIM OTBEpPCTHEM, KOTOpOE 0003Ha4YaeTcs [, T.e. Bajlbl MOATOHAIOT 0] OCHOBHOE OTBEPCTHE.

JIust Bcex 1Mocajiok B CHCTEME OTBEPCTHS HIDKHEe OTKIOHeHue orBepcTus El = 0, T.e. HIKHSS IpaHHIa IIOJIST JOITyCKa OCHOBHOTO OTBepcTHs H
BCETJja COBNAJAaeT ¢ HyileBoi iumHMed 0-0 Ha cxeMe IOJIeH JOIYCKOB, a BepxXHee OTKIOHeHHe ES Bcerna HONOKHTETBHO M PAaBHO YHCIOBOMY
3HAYEHHIO JIOMYCKa:

To=ES—-EI=ES-0=ES.

ITone JIOITyCKa OCHOBHOTO OTBEPCTHS OTKJIA/(BIBAIOT BBEpX,
T.e. B MaTepua jetany. Takas cucteMa JOIMyCKOB Ha3bIBA€TCs OJTHOCTOPOHHEH NpeeNbHON.

Hampumep, B mommmnauke kadeHus (I1IK) BHyTpeHHee KOJIBLO SBISICTCS OCHOBHBIM OTBepcTHeM H M He IODKHO IOIBEpraThest
JIOTIOJIHUTENBHOI MeXaHn4eckol 06paboTke (pacTaunBaHue, IUTH(OBAHKE U T.J1.).

Bausl, ¢ koTopbiMu compsiraetcs (coeaunsercsi) [IK 6yayT MOAroHATHCS MO 9TO KOJBIIO, C IIENbI0 00pa30BaHMsI MEXKIY HUMH 3a30pa S Hin
Hatsra N.

Jlst monydeHus 3a30pa S B COeMHEHUH uaMeTp Baia d Heo6X0IMMO H3rOTOBHTH MEHbIIIE AHamerpa orBepctust D, miist monygenus Hatsra N —
Oosbie quamerpa orBeperus D.

Be16op cHCTEMBI OTBEPCTHSI WM CHCTEMBI Baja Ul TOM WM MHON IOCAaIKH ONpEAeNseTcss KOHCTPYKTHBHBIMH, TEXHOJOTHUYECKHMH U
9KOHOMUYECKIMH COOOPaKSHUSIMH.

I1pu 5TOM BEIMUYHMHEI TOTy4aeMbIX 3a30POB U HATATOB MEXIY ACTaTIMU B COCMHEHHUSX OYIyT MPUMEPHO OJMHAKOBBIMH, HE3aBUCUMO OT TOTO,
B KaKOH CHCTEMe OHH U3TOTOBJIEHEL.

Bce Baibl HE3aBHCHMO OT HX pa3Mepa H JOITyCKa MOXKHO M3TOTOBUTH Ha TOKApPHOM IJIM IUTH(OBAIBHOM CTaHKaX OJHHUM U TEM JKe PEe3LOM WIIH
HUTH(POBATHEHBIM KPYTOM.

TexHOJIOTHS H3TOTOBIICHHSI OTBEPCTUH CIIOXHEe U Toporke. [103ToMy, B CHCTeMe OTBEPCTHS Pa3INIHbIX [0 IPEAEIBHBIM pa3MepaM OTBEpPCTHI
MeHbIIle, 4YeM B cucTeMe Bana. ClieoBaTenbHO, HE0OXOIMMa MEHbINas HOMEHKJIATypa PEeXYIIEero MHCTPYMEHTa, HEOOXOMMMOro Il 00paboTKH
OTBEPCTHUH.

OKOHOMHUYHOCTH CHCTEMBI OTBEPCTHS SIBIISIETCS INIABHBIM KPHTEPHEM €€ PEHMYIIECTBEHHOTO IPUMEHEHHISL.

B nacrosmee Bpems 6onee 90 % Bcex JieTaneii H3roTaBIMBaIOT B CHCTEME OTBEPCTHS, KPOME TEX CIIydaeB, KOTJ[a HX HEBO3MOXKHO BBITIONHATE B
Heil 13-32 KOHCTPYKTHBHBIX 0COOCHHOCTEI HEKOTOPBIX y3JI0B MAIlIMH.

O003HaYeHHe MOCAJOK B CHCTEME OTBEPCTHS M UX CXEMBI ITOJIEH JOMYCKOB ¢ 3a30poM S (puc. 6.7,a) n Hatarom N (puc. 6.7,0) npuBeeHBI HA

puc. 6.7.
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OTINYUTENBHOI 0COOEHHOCTBIO IOCAIOK B CHCTEME OTBEPCTHS SBISIETCS] 0003HAUSHIE OCHOBHOTO OTBEPCTHS B YHCIIHTEINE IIPONUCHOH OyKBOI
H, a BaJIOB B 3HAMEHATEINE — CTPOYHBIMK OYKBaMH JIATHHCKOTO andasura (a, z).

Ilocaoku 6 cucmeme 6ana

Ilocadku ¢ cucmeme 6ana — 3TO NMOCANKHU, B KOTOPHIX Pa3IMYHBIE 3a30pbl U HATATHU MOTY4alOTCsl COEAMHEHNEM PA3INUHBIX OTBEPCTUH € OTHUM
OCHOBHBIM BaJIOM, KOTOPBIH 0003Ha4aIoT h, T.e. OTBEPCTHS TOATOHSIOT 0] OCHOBHOI Ball

Jli1st Bcex 1OCaoK B CHCTEME Bajla BEPXHEE OTKJIOHCHHE OCHOBHOTO Bana €S = 0, T.e. BEpXHsisi TPaHHIa MOJIst AOITyCKa OCHOBHOTO Baia h Bcerma
COBIAJIacT ¢ HyJeBoi JimHUeH 0-0 Ha cxeme IOy JA0NyCKOB, HIKHEE OTKJIOHEHHE i OTPHLATENbHOE U PABHO YHCIOBOMY 3HAYCHHIO JOIMYCKa 10
MOJLYJIIO, T.€. IOIyCK OCHOBHOI'O BaJla, TaK e KaK M BCe JOIYCKH, OJI0KUTEIbHBI:

a— c 3azopom S (940 ); 6 — namseom N (940
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Ta=es—ei=0—(—ei) = |eil.

IMone nmomycka OCHOBHOTO Bajla OTKJIAJBIBAIOT BHHU3 OT HyneBoi ymuuu 0-0, T.e. B MaTepman feranu. Takas cHcTeMa JOIyCKOB TaKXke
HAa3bIBAaCTCS OMHOCTOPOHHEH MPeneITbHOM.

OJ1HaKO B HEKOTOPBIX CIIydasX MO KOHCTPYKTHBHBIM COOOPaXCHHSM (TaK Kak IIO-IPYTroMy CAeaTh NETANlM HElNb3s) MPUXOANTCS NPUMEHSThH
CHCTEMy Bajla JUIsl H3TOTOBIICHHS, HAIPHMED, CIEAYIOIIHX y3/I0B.

1. Hapyxnoe konbuo noammunuuka kadenus: (IIK) mpeacraBisier coGoif Baj, KOTOPBIA MOMONHHUTENBHO HENb3si 00pabaThiBaTh (TOYHTH,
Ui doBaTh U T.1.).

IMotomy, mpu ycraHoBke IIK B OTBepcTHE CTYNHIBI aBTOMOOMIBHOIO KOJIECa MIIH B OTBEPCTHE KOpIyca KOPOOKH Iepenad aBTOMOOMIS 00a
OTBEPCTHS MOJTOHSIOT IO/l AMAMETP 3TOr0 HaPYKHOTO KOJIbIIA OINITHUKA, T.C. BaJa.

2. Bce WIMOHKM MO IIMPUHE HM3rOTABIMBAIOT KAaK Bal C JAOMYCKOM 1o h9 (Tak Kak WIMPHHY IUIOHKA MOXHO TOJBKO YMEHBLINTB) U
JIOTIOJIHUTENBHO He 00padaThIBaIOT.

[IupuHy na3oB BO BTyJIKE U Ha Baily (OTBEPCTHE) HOATOHSIOT IO/ IMPHHY IITIOHKHU JUIS MOJIyYCHHUS 3a30pa WM HATATa B COCANHCHUH.

3. B coennHeHuMH NOpIIEHb — MOPIIHEBOH MaJell — FOJ0BKa IIaTyHa MEXJy IOPIIHEM W MajbleM JOJDKEH ObITh HATAT, a MEXY NallbLEM H
IIATyHOM — 3a30p.

Jlis 3TOTO pasHbIe O AUAMETpaM OTBEPCTHS B HOPIIHE M IATyHE HOATOHAIOT HOJ] OAUH JUaMETp MOPIIHEBOro Naliblia (Bajia).

B cucteMe OTBepcTHs 3TOT y3€l HEBO3MOXHO BBIIOJIHUTH B HPHHIMIIG, T.K. Majeln 1o ¢opme OyaeT HallOMHHATh TaHTElIb M HE BOMIET
B MEHBIIIEE OTBEPCTHE B TOJIOBKE MIATYHA.

Jlns nepeBojia 0603HaYEHHUS TOCAIKH U3 CHCTEMbI OTBEPCTHUS B CUCTEMY Basla 1 HA000POT HEOOXOANMO BBIIOJIHUTD CIEAYIONINE ICHCTBH.

1. IlpormcHble OYKBBI B YHCIINTEIIE U3MEHUTh HA CTPOYHBIC, @ 3HAKM IIPE/ICIbHBIX OTKJIOHCHHI — Ha IIPOTHBOIOJIOXKHEIC. MI3MEeHeHHY0 3anuch
U3 YHUCIUTENS IEPEHECTU B 3HAMEHATEb.

2. Ctpounble OyKBBI B 3HAMEHATeJe W3MECHHMTH Ha NPOIMUCHBIC, a 3HAKU IPEEIbHBIX OTKIOHCHHI — Ha NPOTUBOMNOJNIOXKHBIC. M3MeHEHHYIO
3aIUCh U3 3HAMEHATEIS IEPCHECTH B YHCIIUTEIb.

ITpumeps! nepeBosa U 0003HAUCHHS ITOCAJOK U3 CHCTEMBI OTBEPCTHS B CHCTEMY Bajla M HX CXEMbI II0JIeH IOIMyCKOB IIPUBEAEHEI Ha pHC. 6.8.
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OTINYUTENBHON OCOOEHHOCTBIO MOCANOK B CHCTEME Basia SIBISIETCS 00O3HAYEHHE OCHOBHOTO Bajla B 3HAMEHATeNe CTPOYHOM OykBO#M h,
a OTBEPCTHIl B YMCIIMTENE — MPONUCHBIMU OyKBaMHU JIATUHCKOrO ajidasura (A, Z).

Ilocaoku c 3a30pom u namszom

B 3aBHCHMOCTH OT B3aMHOT'O PACIIOJIIOKEHHS MOJIEH JOIYCKOB OTBEPCTHS M BaJla IMOCAJIKa MOXKET OBITh: C 3a30pOM, HATSATOM HIIH MIEPEXOIHOMU.
B nocnenHeM ciyyae BO3MOXHO NOJIyYeHUE KaK HEOOJbIIOro HATATa (SBJISETCS MPEANIOYTUTENbHBIM), TaK U HEOOJIBLIOTO 3a30pa.

3a30p S — TO MOJIOKHUTENBHAS PA3HOCTH PAa3MEPOB OTBEPCTHS U BaJa, €CIIM AuaMeTp oTBepctst D Gospine quamerpa ana d, r.e. S=D—d .

ITocankn ¢ rapaHTHPOBAaHHBIM 3a30pOM S 00ECHEUHMBAIOT BO3MOXKHOCTH CBOOOIHOTO BpalleHHs (KOJEHUYATHIH Basl JBHTATENS BO BTYJIKAax
MO/IIUITHAKA CKOJBKEHHUsI) HJIH OCEBOTO MepeMeIleHus (TIOPIIeHb B IMIHHAPE ABUTATENs1) COOPAHHBIX JETalell B COCANHEHUSIX OTHOCHTENBHO APYT
npyra.

K mocamkaM ¢ 3a30pOM OTHOCSTCSI TakXKe ITOCAJKH, Y KOTOPBIX HIDKHSS IpaHWIa Iouyisi fomycka otBepetust El =0 coBmanmaer ¢ BepxHeit
TpaHuLeil moJist omycka Bana s = 0, T.e. Smin = 0.

Jloryck Ha M3rOTOBJICHHE OCHOBHOTO OTBEPCTHsI 0603Hadaercst 6ykBoit H, ocHoBHOro Bana — h.

IMonst nomycKoB BajoB, 0Opa3yIOMMX COSNMHEHHS C 3a30pOM C OCHOBHBIM OTBepcTHeM H, o0o3HadaeTcs IEpBHIMH BOCHMBIO CTPOYHBIMU
OykBamu naTuHCKOro andasura a, b, ¢, d, e, f, g, h, a nocagku ¢ 3a30pom B cucteme orBepeTust, Hanpumep, B340 H11l/all, 340 H11/h11.

IMonst OMYCKOB OTBEPCTHI, BXOASIIMX B MOJBHXHBIC COCJMHCHUS C OCHOBHBIM BaiioM N, 0003Ha4YaeTcss TEMH K€ MPOIMHCHBIMH
oyksamu A, B, C, D, E, F, G, H, a nocanku c 3a3opom B cucteme Basna — @340 All/h11, @40 H11/h11.

Ipu Takoit mociieq0BaTEIbHOCTH PACIIOIOKEHHUsSI OYKB 3a30p B COCAMHEHHUSIX YMEHBUIACTCS CIeBa HAMPABO.

(+0,160 -0,310 y y
/all 0,470 ) CXeMa MoJei IOITYCKOB KOTOPOH MpHBEJEHA Ha

U ux cxemul noiei QonycKog: a — ¢ 3azopom S (940

B xauecTBe mpuMepa BHIYHCINM 3a30pHl 1 nmocanku P40H11

puc. 6.7, a:

Smax = ES — ei = +0,160 — (-0,470) = 0,630 mm;

Smin = EI —es =0 - (-0,310) = 0,310 mm.

Ha npaktike HamOOMBIIMA Sma WIM HAUMEHBIIMH Spin 3a30pbl W HATSATH Nmax, Nmin B COCIMHEHMSIX NpPAaKTHYECKH HE BCTPEYAlOTCS —
BEPOSTHOCTH TAKOTO COOBITHS paBHa MeHee 5 %. [103ToMy, paccMaTpUBaIOT CpEAHNE 3HAYCHNUS 3a30POB Sy (MM HATATOB Np):

$0=0,5(Syax + Sin ) = 0,5+ (0,630 +0,310) = 0,470 nm.

J1J1st BceX TUITOB ITOCaJIOK JOITYCK MTOCAZKH YHCICHHO PaBEeH CyMMeE JOIYCKOB OTBEPCTHS U Baja, T.C.

Ts=Tpo+ T¢g=0,160 + 0,160 = 0,320 Mm.

IMocaaxu ¢ rapaHTUPOBaHHBIM HaTAroM N 00ecreYnBaOT B3aMMHYIO HEMOABIKHOCTh JeTalieil B COSqMHEHNH OTHOCHTENIBHO APYT ApYyra 1Mmocie
ux cOOpkH (HampuMmep: 3yOuaThlil BEHEIl Ha KOPITyCce MaXxOBHKa KOJICHYATOrO Bajla JIBUTATENs).

Hatsr N — 510 nonoxurenbHas pa3HOCTh pa3MEPOB OTBEPCTHS U Balia, eci Auamerp Bana d o cOopku Oobire uamerpa oteeperus D, T.e. N
=d-D.

IMosst [OmMyCKOB BasloB, 0OPA3yIOIIMX COCIUHEHHUS C HATSATOM C OCHOBHBIM OTBepcTHeM H, 0003Ha4YaroTCs MOCICTHUMH JCBATHIO CTPOYHBIMH

OyKBaMmH JIaTHHCKOTO andasuta p, I, S, t, U, V, X, Y, Z (p — mpeccoBast 1oca/ika), a ocaki C HaTsroM B CHCTEMe OTBepCTHst, Hanpumep, 340 H7/p7,
@40 H11/z7.

IMonst MOMYCKOB OTBEPCTHH, BXOASIIMX B HEMOIBUXKHBIE COEIMHEHUS C OCHOBHBIM BajoM h, 0003HAualTCA TeMH Ke
nponucHbiMu OykBamu P, R, S, T, U, V, X, Y, Z, a nocanku ¢ Hatsrom B cucreme Baia — @40P7/h7, @40Z7/h7.
[pu Takoii MOCIEeN0BATEIBHOCTH PACIONOKEHNS OYKB HATAT B COEMHEHUSAX YBEIMYMBAETCS CIEBA HANIPABO.
+0,137

Onpenennw matsarn s nocanxn @40H7 +O'Oz‘r’)/z7 (+0’1 12 ), cxema nozeii ziomycKoB KoTopoii npuBezieHa Ha pic. 6.7, 6:
N, =es—El =+0,137-0=0,137 mu:
N,. =ei—ES =-+0,112—(+0,025) = 0,087 mm;

Na=0,5(N . +N_. )=0,5-(0,137 +0,087) = 0,112 mm;

Ty=To+ Ty =0,025+0,025=0,050 mm .
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Bce nonyyeHHble 3HAUCHUSI HATSTOB OYIyT OQMHAKOBBIMU B CHCTEME OTBEPCTHS M CHCTEME BaJa.

Ilepexoonsvie nocaoku

[lepexOHBIME HAa3BIBAIOTCS IOCAJAKH, NMPH KOTOPHIX B COCAMHEHHH MEXAY OTBEPCTHEM M BajJOM BO3MOXHO MOJy4YECHHE KaK
HEOOJIBLIOro HATATa (SBJISETCS MPESANOYTHTEIBHBIM), TAK M HEOOJIBILIOTO 3a30pa.

Jlaunble mocaaku pa3paboTaHbl ¥ MPUMEHSIOTCS B TOHKOCTEHHBIX M XPYIKHX y3JaX, B KOTOPHIX HEOOJbUION (OTHOCHUTENBHO
[PECCOBBIX MMOCAJA0K) HATAT HE INPUBOAUT K WX 3aKJIMHUBAHWIO (MOALIMIIHUK KAa4YeHUs NPU yCTAHOBKE HA BaJl WJIM B KOPIYC) HIIU
paspylieHuo (BTyJKa NOJIINIHIKA CKOJIBXEHUs [IPH 3alIPECCOBKE B KOPIYC).

IMosist TOTYCKOB BAaJIOB MEPEXOIHBIX MOCATOK ¢ OCHOBHBIM O0TBepcTHEM H 0003HAYAIOTCS MATHIO CTPOUYHBIME OYKBAMH B Cep eIHHE
naTuHckoro andasura iS, j, K, m, n, a mepexoHble MOCAKU B CUCTEME OTBepCcTHs, Hanpumep, P40 H8/iS7, @340 H7/n7.

IMoast 1OMYCKOB OTBEPCTHI MEPEXOAHBIX MOCAA0K C OCHOBHBIM BasioM h 06o3HauaroTcst Temu ke nponucHeiMu Oykamu IS, J, K,
M, N, a mepexoaubie mocaaku B cucreme Bana — P40 1S7 /h8, @40 N7/h7.

IIpu TaKoii MOCIIe0BATEIbHOCTH PACIOIOKEHHs OYKB HATAT B COCAMHEHUAX YBEIMYMBAETCS ClIEBa HaIpaBo.

B mepexoJHbIX MOCajKax MO AONYCKOB OTBEPCTHUS U Bajia MEPEKPhIBAIOTCS YACTHYHO MIM MOJHOCThIO (puc. 6.9).

Puc. 6.9. Cxema nozeti 0onyckog nepexoouvix nocadok. (j1) — 0onorHumenvroe nojie 00nycka 6aid 02PAHUYeHHO20 NPUMEHEHUSL
B mepexoHbIX [0CaIKax JOMYCK HaTsra Ty paBeH JOIycKy 3a3opa Ts.
Oo6o3nauenue npedebHyIX OMKIOHEHUI U HOCAOOK HA Yepmeicax
Ha MammHOCTpOUTENbHBIX YepTeKax HOMHHAJBHBIC W MpECIbHBIC JHHEWHbIE Pa3Mepbl U HX MpEeAelbHbIE OTKIOHEHHS MPOCTAaBISIOT B
MHJUTEMETpax 0e3 yKa3aHusI CANHHULBL
[penenbHble OTKIOHCHHS IHHEWHBIX PA3MEPOB JeTajlei Ha YepTexax JOMYCKACTCS YKa3bIBaTh CICAYIOUIUMU CIIOCOOaMH:
- ycnoBHbIME (OyKBEHHBIMHI) 0003HAYCHUAMH oM omyckoB: P40HS, B40e8;

+0,039 -0,050
- YUCIIOBBIMH 3HAUYEHHUSIMH IPEIENIbHBIX OTKIOHEHUMH: D40 ( ), 240 (70 089)

1

- OyKkBEHHBIMM O0O3HAYEHHSAMH II0JIeH JOMYCKOB C OJHOBPEMEHHBIM YKa3aHHUEM CIpaBa B CKOOKaX 4YHCIIOBBIX 3HAYEHUH IPEAEIbHBIX
oTkIIOHEHHH: P40H8 (+0'039), 040e8 (:gggg)

IpenenbHble OTKIOHEHWS JIMHEHHBIX Pa3MepOB YKa3bIBAaIOT YCIOBHBIMH (OyKBEeHHBIMH) 00O3HAYEHMSMHU IOJNEH JOIYCKOB JIMIIb B CIydae
HCIIONB30BAHHS CTAHIAPTHOIO PEXYIIEro MHCTPYMEHTA (3€HKEPbI, Pa3BEPTKH, IPOTSHKKH) U COOTBETCTBYIOIIUX KaTHOPOB.

IIpy uCHonp30BaHHU YHUBEPCAIbHBIX HM3MEPUTENIBHBIX CPEACTB HpeleibHble OTKIOHEHHUs JIMHEHHBIX pPa3sMepoB YKa3blBAlOT YHCIOBBIMU
3HaYECHHUSIMU.

B ycnoBHBIX 0003HaYEHUSX MONIEH IOIyCKOB 0053aTENbHO YKa3bIBaTh YUCIOBbIE 3HAUCHHUS MPEENbHBIX OTKIOHEHUI B CIIEAYIOMUX CIydasx:

- 1714 pa3MepoB, He BKIIOUEHHBIX B Psibl HOPMAJIbHUX JTUHEHHBIX Pa3MepOB;

- TIpH Ha3HAYEHWH NPEIeNbHBIX OTKIOHEHHMH, YCIBHBIE 0003HaueHWsI KOTOphIX He mpexycMorpeHsl ['OCT 25347-82%*, mampumep, st
IJJACTMACCOBBIX JCTAJICH;

- eclU THII U3MEPUTEIBHOTO CPEACTBA 3apaHee He U3BECTEH.

TTocazky M MpejieNnbHbIe OTKIOHSHHS Pa3MepoB JieTaleil, H300paXKeHHBIX Ha YepTexe B COOPaHHOM BHJE, YKa3bIBAIOT ApoObio P40

+0,039 +0,039

, Hg( %)
70,050) 1040 e8(—0,050)
—-0,089 —-0,089

- B yuciuTene — OyKBEeHHOE 0003HAYEHUE MJIM YMCIIOBBIC 3HAYCHUS MPENeNbHbIX OTKIOHEHHH OTBEPCTHS JMO0 OyKBEHHOE 0003HAUCHUE C
yKa3aHHEM CIIpaBa B CKOOKAX MX YUCIIOBBIX 3HAUCHMII;

- B 3HAMEHATEJNle — aHAJIOTHYHOE 0003HAYEHHE OIS IOITyCKa Baa.

INpenebHbIC OTKIOHEHHS, HE YKa3aHHBIC HEMOCPEACTBEHHO MOC/IC HOMUHAIBHBIX Pa3MEPOB, @ OTOBOPEHHEIC OOIIEH 3alMChI0 B TEXHUYCCKHX
TpeOOBaHUAX YEpTEKa, HA3BIBAIOTCS HEYKA3aHHBIMH MPEACIbHBIMU OTKIOHCHHAMHU. Heyka3aHHBIME MOTYT OBITh TOJBKO NMpECIbHBIC OTKIOHCHHS
OTHOCHUTEIHHO HU3KOH TOYHOCTH.

OcCHOBHBIE MPaBUIIa HA3HAYEHUS HEYKA3aHHbIX TPEICIbHBIX OTKIOHEHU# pa3mepoB ycranosiersl [OCT 25670-83.

Ha pabounx deprexax neTaneil BMECTO Ha3HAYCHHs HEYKa3aHHBIX IPEJCTbHBIX OTKIOHCHHH JIMHEHHBIX pa3MepoB MO BapHaHTy |
IOIYCKAaeTCsl JONOJHATH YCJIOBHBIE 00O3HAUSHHUsS IOSCHSIOIMIMMH CIOBaMH, HampuMmep, «HeykasaHHBIe NpexenbHBIE OTKIOHEHHS

uin

e8

040 H8/e8, ¥40 (

pasmepos: H14; h14; Tt t/2%» win «Heyxka3aHHbIe NpeenbHbBIe OTKIOHEHHUS pa3MepoB: oTBepcTuil mo H14, Banos nmo h14, octanbHbBIX
* t/2».

Tema 6.5 BbI00op MeTO0B U CPEeACTB H3MePeHMii 11 KOHTPOJIS NapaMeTpoB AeTaJieil MaluH

ObocHoBaHHBIN BBIOOpP cpencTBa nzmepenust (CH) HeoOXomuM Kak Ul METPOJIOTHYECKOTO, HHKEHEPHOTO M HAyYHOTO IKCIIEPUMEHTA, TaK 1
JUISE TIPAKTHYECKO# ISATEIBHOCTH B YCIOBHSIX POU3BOJICTBA M OKAa3aHHUS YCIIYT.

IIpu BbIGOpe CU y4YUTHIBAIOT COBOKYIMHOCTh METPOJIOIMYECKHX (IleHa HENEeHHs, MOTPENIHOCTh, Mpeaesibl U3MEpEeHuH H T.1.),
9KCIUTYaTallHOHHBIX ¥ YKOHOMHYECKHX ITOKa3aTeleil, K KOTOPEIM OTHOCSTCS: MAacCOBOCTH (IIOBTOPSIEMOCTh H3MEPSEMBIX Pa3MEpOB) H
JOCTYMHOCTh HX JJIsi KOHTPOJIS; CTOMMOCTh M HAaJEKHOCTH CPEJCTBAa M3MEPCHHs, METOJ H3MEPCHMS; BpeMs, 3aTpadydBacMoe
Ha HaCTPOWKY M MPOIleCC U3MEPEHHs; Macca; rabapuTHBIE pa3Mepsl | T.1II.

Memoo uszmepenuit — 3TO TPHEM WIH COBOKYITHOCTb NPHEMOB CPAaBHEHHS HM3MEpsSeMO BENMYHMHBI C €€ eIVHULEeH (WM IIKaaoi)
B COOTBETCTBUHM C PEATN30BAHHBIM IPUHIIUIIOM H3MEPEHHUIL.

Ilpu BbIOOpE MeTona HM3MEpeHMil JMOOHMBAIOTCS TOrO, YTOOBI NOTPEIIHOCTH METOAA H3MEPeHHH, T.e. COCTABIIAIONIAs CHCTEMaTH4ecKOH
MIOTPEIIHOCTH M3MEPEHHil, 00yCIIOBIICHHAsT HECOBEPIICHCTBOM HMPHUHATHIX MOJEIN M METOJa M3MEpeHni (MHave, TeOpeTHIecKas IMOrpeIHOCTh) He
npessimana 30% ot pe3ynsTupyronieil (CyMMapHO) HOTPEITHOCTU U3MEPEHUsL.

Ecin BO3MOXHBI abTepHATHBHbBIE BAPUAHTEI, TAKKE YIUTHIBAIOT H SKOHOMUYECKHE COOOPaKEHHS: HEHY)KHOE 3aBBIIICHHE TOYHOCTH MO U
MeTo/1a U3MEPEHHS IPUBOAT K HE0O0CHOBaHHEIM 3aTpartaM. To jxe oTHOCHTCS U K BeIOOpY CU.

IpuHuune! BeIOOpa cpencTB M3MepeHuid BKiIroyanT: Beioop CU mo koshduiuenty yrounenus; Boioop CH no npuHiumy 6e30um604HOCTH
KOHTpOJLst; BBIOOp CH 1o npuHImny 6e301mu609HOCTH KOHTPOIIS M €0 CTOMMOCTH; BEIOOp CU 10 TEXHHKO-3KOHOMHUYECKUM ITOKa3aTelsIM.

1. Bwibop cpedcme usmepenuii no kodpguyuenmy ymounenus SBISIETCS CaMBIM IIPOCTBIM CIOCOOOM, MPEIYCMAaTPHBIOIIMM CpaBHEHUE
TOYHOCTH U3MEPEHHS ¥ TOYHOCTH U3TOTOBICHUS ((PyHKIIMOHUPOBAHNUS) 0OBEKTa KOHTPOIS.

2. Buibop CH no npunyuny 6e30uubounocmu KoHmpos peaoiaraeT NpeaBapUTEIbHYIO OLICHKY BEPOSTHOCTEH OIIMOOK IIEPBOrO U BTOPOro
pona.
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3. Buibop CH no npunyuny be30uuboyHocmu KOHmMpois 1 €ro CTOMMOCTH OCYILIECTBIISIETCS KaK METO/ ONITUMHU3ALNH 110 KPHUTEPUSIM TOYHOCTH
(kmaccy TOYHOCTH Y WM aGCOMOTHOM TPeebHOM MOrpeHOCTH A ) cpenctsa nsmepenns, ero cronmoctit Ce, M A0CTOBEPHOCTH H3MEPEHHS.

4. Buibop cpedcme usmepeHuil no mexHuKo-3KOHOMUYECKUM NOKA3amenam SBISETCS MPEANOYTUTEIbHBIM IIPU 3KCIUTyaTallAOHHOM KOHTpOJIE
texnonorndeckoi cuctemsl (TC), mOCKONbKY MO3BOIAET HPUHATH BO BHHMAaHHE KaK MeTpoyiormueckue xapaxrtepuctuku CH, Tak B TeXHHKO-
9KOHOMHYECKHE MOKa3aTeNu Kciutyarauuu camoil TC ¢ yueToM ee pecypca, MeXKOHTPOJIbHOH HapabOTKH, 3aTpaT Ha 00CTy)KUBAHHE U PEMOHT.

BbI60p CpPEeACTB U3MEPEHHI ONpEaeNsieTcs N3MEpsAeMOil BEIHYHHOM, NPHHIATHIM METOAOM H3MEPEHHH M TpeOyeMoil TOYHOCTBIO pe3yJbTaTa
H3MepeHuil.

Tema 6.6. HlmuimHApuYeckue 3y04yaThie nepegadn

Ocnognote IKCnyamayuoHHbvle U mMOYHOCHIHblE mpeb'oeauuu K 3y6‘lamblM nepedauaM

PaboTOCOCOOHOCTD IIMIMHAPUYECKUX 3yOYaThIX Iepefad B 3HAYUTENbHOH Mepe 3aBHCHT OT TOYHOCTH HX H3TOTOBIICHHS, TaK Kak
TIOrPEHIHOCTHU BBI3BIBAIOT JOIIOJHUTEIBHBIC TUHAMWYCCKUE HArpy3Ku, HEPAaBHOMEPHOCTh BpAIICHUS, BH6paHI/H/I, 1TyM, KOHIOCHTpAOUIO HAarpy3okK I10

JJINHE KOHTaKTHOU JINHUU U Apyrue ﬂed)eKTLI.

PaccMOTpUM B3aMO3aMEHSEMOCTh 9BOJIBBEHTHEIX 3y0UaThIX Mepesad, IOIyYHBIINX HAnOOIbIIee PACIIPOCTPAHEHHE B IIPOMBIIUICHHOCTH.

OBONBBEHTHBI Tpoduiab 3yba OOBIYHO MONYYarOT B pe3yibTarte OOKaThiBaHUs (0€3 CKOJBKEHHUsI) 3arOTOBKH IIECTEPHU 3yOOpPE3HBIM
uHCTpyMeHTOM. [IpH 3TOM HpoduIis U reoMeTpHIecKre HapaMeTpbl 3yObeB H0uKHbI cootBercTBOBaTh OCT 13755-81.

3y6uatsle mepefadl IMHPOKO IPHMEHSIOT KaK B MAIlIMHAX, TaK U B IpUOOpax.

ITo skcruryaTalilMOHHOMY Ha3HA4YeHWIO (YCJIOBHSAM pPaOOThI) MOXHO BBIAEIUTH 4 OCHOBHBIC TPYIIBI 3yO4aThlX IE€peaad — OTCYUETHBIE;
BBICOKOCKOPOCTHBIE; CHJIOBBIC (TSDKEJIOHArPYKEHHbIE THXOXO/HbIC) U OOIIEr0 Ha3HAUCHUS, KaX/asi U3 KOTOPBIX XapaKTEepU3yeTcsi CBOMM OCHOBHBIM
MOKa3aTeneM TOYHOCTH.

1. K omcuemnoim oTHOCAT 3yO4aThle Nepefaud HM3MEPHTEIbHBIX HPUOOPOB (MHKPOCKOI, HHIMKATOP YacOBOTO THIA), JEIHTENbHBIX
MEXaHH3MOB METaJUIOPEXYIMX CTAHKOB M T.J. 3y04aTble KoJeca TAKUX Nepejad UMEIOT Maible MOIYJIb U JUIMHY 3y0a M paboTaroT mpH HeOOIbIINX
Harpyskax u ckopocTsx (o 6 m/c).

OCHOBHBIM  9KCIUTyaTaIHOHHBIM (TOYHOCTHBIM) IIOKa3aTeJIeM OTCYCTHBIX IIepeiay SBISCTCS BBICOKAs KHHEMATHYECKask TOYHOCTb,
T.€. COIIACOBAHHOCTH YIJIOB IOBOPOTA BEJYILEr0 U BEJOMOI0 3y04aThIX KOJIEC B Iepeaaye.

JIst peBepCHBHBIX OTCUETHBIX IIepead CYLIECTBEHHOE 3HaueHHe HMeeT OOKOBOH 3a30p MexIy 3yObsSMH IIECTepeH B Iepenade U KoieOaHue
3TOrO 3a30pa.

2. BolcokockopocmubiMy SIBISIOTCS 3y04YaThle Mepefadd: ABUrateieil U PemayKTOpOB TypOOBHHTOBBIX CAMOJICTOB; JBHIATENeH, KOPOOOK
nepenad, peyKTopoB COBPEMEHHBIX aBTOMOOMIIEH U IPYTHX MEXaHU3MOB.

OKpy)KHbBIE CKOPOCTH 3y0UaThIX KOJIEC TaKUX mepeaad JocTUraT 60 M/c) i JocTaTouHo O0NbInoil mepeaaBaemoii Momnoctd (1o 40 MBT). B
OCHOBHOM 5TO Iepe/iauy ¢ 3yOuaThIMU KOJECaMH CPEIHUX Pa3MEpPOB.

OCHOBHOI IKCIUTyaTallIOHHBIH (TOYHOCTHOM) ITOKa3aTelb BBICOKOCKOPOCTHBIX Ilepefad — IUIABHOCTh pabOTEI, T.€. OTCYTCTBHE BHOpamuH U
OeciryMHOCTh padoThl. [laHHblE TpeOOBaHHS MOTYT OBITh JOCTUTHYTHI NPH MHHUMAJIBHBIX HOTPEHIHOCTAX (OPMBI U B3aMMHOI'O PACIOJIOKEHUS
3yObeB.

3. K cunogvim (TsDKENOHArpY)KEHHBIE THXOXOJHBIE) OTHOCST 3yOdYaThle Iepefadyd B TPY30NOABEMHBIX, 3€MIICPOHHBIX, CTPOHUTENBHBIX
Y JIOPOXKHBIX MalIMHAX M KOHBEiepax.

OHH NpealoT 3HAYUTENIbHBIC KPYTSALINEe MOMEHTHI IPK HEeOOIbIINX cKopocTsix. Koneca Takux mepeiad U3roTaBiInBaioOT ¢ OONIBIINMH MOIYJIEM
U JUIMHOIT 3y0a.

OcHoBHOE TpeOOBaHUE K CHIIOBBIM IepeadaM — IOJy4eHUEe HauOOIbIIEeH IUIOIIaAN KOHTaKTa OOKOBBIX IIOBEPXHOCTEH 3yObeB.

4. [lepeoauu obwjeco HasHaueHnus oOPasyrOT OTICIbHYIO IPYIIY, K KOTOPOW HE NMPEIbABISAIOT MOBBIIICHHBIE TOYHOCTHBIE TPEOOBAHUS HU 110
OJTHOMY U3 PaCCMOTPEHHBIX BEIIIE HAIIPaBJICHHI.

Bce pa3zmepbl HCXOHOTO KOHTYpa U 3JIEMEHTOB 3alICTUICHHS 3y04aThIX KOJIEC BBIPAXKAIOTCS Yepe3 MOYIIb.

Moayns M npeacTaBiseT co00M TOMIMHY 3y0a MO AENUTEIbHON OKPYKHOCTH 3yOuaroro kojieca. CTaHJapTHbIE 3HAUEHHSI MOAYJIel 3y04aThIX
KOJIEC IVITHHAPHYECKHX Tepead.

JlenuTenbHOM Ha3bIBACTCS OKPYXKHOCTH 3y04aTOro Kojeca, Ha KOTOPOil MOAysb M mosiydaercs cTaHaapTHeIM. OHa sBisieTcst 6a30BOH s
OIpE/ICICHHUS IEMEHTOB 3yObEB U UX Pa3MEpOB.

[lecTepHeit Ha3bIBaeTCs 3y0UaTOE KOJIECO 3y0UATO! Iepejadn ¢ MEHBIINM YHCIIOM 3y0beB Z1, KOJIECOM — C OOJBIIHM YHCIIOM 3yObeB Z; T.€. Z;
< Z,. Tlpu onuHakoBoM uucie 3y0beB Z; = Z, HIeCTEpHEN SIBISIETCS Beyliee 3y0uaToe KOJIeco, a KOJIECOM — BEZJOMOE.

Cucmema 00nycKoe 011 YUIUHOPUHECKUX 3Y0UamblX nepeday

CyImecTByrommas cHcTeMa JIOIyCKOB JUIS IIITHHPHIECKHX 3y0UaThIX Iepeiad OrpaHIIUBaeT HOTPEITHOCTH H3TOTOBICHHS C IIEJIBIO TTOTYyIeHUS
paboTOCTIOCOOHBIX MEXaHU3MOB.

JIns 9BOJBBEHTHBIX LMJIMHIAPHYECKUX 3yOuaThix mnepenau paspaboran ['OCT 1643—81, koTOpbId pacnpoCTpaHseTcsi Ha 3BOJbBEHTHBIE
IMIMHAPUYECKHX 3y0UaThIX Kojleca M 3yOdaTrble Mepefadyl BHENIHeTO M BHYTPEHHETO 3alleIUICHHs C MPSMO3yObIMH, KOCO3YyOBIMH M IIEBPOHHBIMH
3y04YaThIMH KOJIECAMH, C JUAMETPOM JEIUTEIbHOU OKpYXHOCTH 10 6300 MM, MoxmyineMm 3yObeB oT 1 10 55 MM, MIMPUHOH 3y04aToro BEHIA WU
noxymeBpoHa 10 1250 mm.

C ydYeroM yCIOBHIl SKCIUTyaTallUM B CTaHIApTax Ha JOIMYCKH U 3yOUYaThIX Iepenad yCTAHOBJIEHBI HOPMBI TOYHOCTH: KHHEMAaTHYECKOMH,
IJIAaBHOCTU PabOTHI U KOHTAKTa 3yObeB.

Ilo ToyHOCTH M3rOTOBIICHMSI BCE 3yOuaThie Kojieca M Mepeiadyu pasZeieHbl Ha 12 cTeneHeil TOYHOCTH OT 1-it HamOonee To4HOM a0 12-TOi
Hamnbonee Tpy0oif). Crenmenn 1 m 2 moka He MMEIOT YCTAaHOBICHHBIX HOPM M SIBIAIOTCSA pe3epBoM. CTENEHH TOYHOCTH 3...5 HCIONB3YIOT INpPH
M3TOTOBJICHHH 3y0OHAPE3HOT0 MHCTPYMEHTA U B Tepeadax Npeu3nOHHBIX MAIINH 1 MEXaHU3MOB.

6,7 cTereHNM TOYHOCTH MPHMEHSIOT B OTBETCTBEHHBIX Y3JaX aBTOMOOHIJIEH M caMOneToB, 8,9 cTeneHH — B MEXaHH3Max CpPEIHEH TOYHOCTH,
10...12 — B MaJIOOTBETCTBEHHBIX NEpeavyax.

IIpyBeeHHBIE HOPMBI OTHOCATCS K OKOHYATEJIBHO H3TOTOBJICHHBIM 3yOYaThIM KojlecaM M IepefadyaM. TOYHOCTH 3aroTOBOK IIECTEpPEH
HE HOPMHPYETCSL.

JInst Kakaol cTeeHH TOYHOCTH YCTaHOBJICHBI M Pa3leibHO KOHTPOIMPYIOTCS HE3aBHCHMBIC HOPMBI KHHEMATHUECKONH TOYHOCTH, IIABHOCTH
paboTHI M KOHTAKTa 3yObeB.

CreneHb TOYHOCTH 3y04aTBIX KOJEC M Iepefady yCTAaHABIMBAIOT B 3aBHCHMOCTH OT TPeOOBaHMiI K KHHEMAaTHYECKOH TOYHOCTH, ITABHOCTH
paboTHI, epeiaBaeMoil MOIITHOCTH, @ TAKXKE OKPY)KHOH CKOPOCTH LIECTEpPEH.

ITpu BEIOOpE CTENEHEi TOYHOCTH HCTIONB3YIOTCS CIEAYIOIINE METOIbI: PACUCTHBIH, ONBITHBIH, TAOIMYHBII.

PacueTHbIii METOZX SBIsSETCS HauOonee NPEANOYTUTEABHBIM, HO W TpyZOeMKHM. lIpu ero mpuMeHeHuH TpeOyemas CTEHEHb TOYHOCTH
OIpeNeNseTCs] Ha OCHOBE KHHEMAaTHYeCKOro pacyeTra MHepefadd, pacyera IVMHAMHUKH, BHOpAIMil WM LIYMOBBIX SIBJICHHH, a TaKke pacdera
Ha IPOYHOCTD M JIOJITOBEYHOCTH II0 HOPMaM KOHTaKTa 3yObeB.

OnBITHEII METOA BBIOOpA CTENEHEi TOYHOCTH HCHOMB3YETCs IPH IPOSKTUPOBAHUE HOBBIX Hepe/ady.

Tabau4HBIA METOZ 3aKIIoYacTcss B HCIONB30BAaHHM OOOOIIEHHBIX TaOJMI, B KOTOPBIX COJEPXKATCS PEKOMEHIyeMble 3HAUCHHs CTEIeHei
TOYHOCTH B 3aBHCHMOCTH OT 00JIACTH IPUMEHEHUsI 3y0UaThIX Hepeiad U CKOPOCTH BPAIeHNS IIECTEpPEH.

H3BecTHO, YTO OTAENOYHEIE OIEPAINH CYIIECTBEHHO MOBHIMIAIOT ONpe/eIeHHbIe HOPMHUpPYeMbIe ToKkasaTeny. Hanpumep, nmumidoBanue 3yobeB
YBEIIMYMBACT KHHEMATHYECKYI0 TOYHOCTb, IICBHMHIOBAaHHE — IUIABHOCTh PabOThI, a NMPHUTHPKA M NPUPAOOTKa — IUIONIAJb KOHTaKTa OOKOBBIX
MIOBEPXHOCTEH 3yObCB B COCIMHEHHUH.

B pesynbraTe mpoH3BOACTBO 3yOUaThIX Mepefad CTAHOBHTCS IPOIIE U YKOHOMHUYHEE, HO ITOKA3aTelIH KadecTBA CAMHX H3JCNUH IpH STOM HE
CHIKAIOTCS.

ITo KMHEMaTHYECKON TOYHOCTH HEOOXOAUMAast CTEHEHb BBIOMPAETCs U3 CIIPABOYHHUKA.
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ITpr KOMOMHMPOBAaHUM CTETICHEIl TOYHOCTH HEOOXOJMMO YYHTHIBAaTh, YTO HOPMBI IIABHOCTH KOJIEC U TIepeaad MOTyT OBbITh He Ooliee yeM Ha
JIBE CTCTICHH TOYHEE WM HA OJHY CTCHEHb rpydee, YeM CTENeHb KHHEMAaTHIeCKONH TOYHOCTH.

HopMbI KOHTaKTa 3yObeB MOXKHO Ha3HA4aTh MO JTIOOBIM CTEIEHsAM, O0Jiee TOUHBIM, YeEM HOPMBI IUIABHOCTH MIIM HA OJIHY CTEHEHb rpybee HopM
TIABHOCTH.

Jlnst y3710B aBTOMOOHIIS, HAPUMEP, BaXKHBIM SIBISICTCS HE KHHEMAaTHYeCKas TOYHOCTh 3y04aThIX IIepesad, a IUIABHOCTh PabOThI M KOHTAaKT
3yObeB.

[TosTOMy CTEmeH! TOYHOCTH BHIOMPAIOTCS M 3aMICHIBAIOTCS COOTBETCTBYIOIINM 00Opa3om: 8-7-7 uiu 7-6-6.

Buout conpsaicenuii u donycku Ha 60K080il 3a30p 3yobes Koiec 6 nepedaue

He3aBHCHMO OT HOPM M CTEHEHEHl TOYHOCTM B CTaHJApTaX MPEAYCMOTPEHbI HEOOXOJMMbIC BHABI CONPSDKEHUH 3yObEB, OTIMYAIOIIMXCS
HAaNMEHBIIMMH OOKOBBIMH 3a30paMH, U BHIbI JIOITYCKOB Ha OOKOBOM 3a30p.

Teopernueckas 3ybuaras nepenada, H3rOTOBJICHHAS TOYHO [0 HOMHHAJIBHBIM ITapaMeTpaM, sSBISIETCS 0€33a30pHOiT ABYXIPOMHIBHON (KOHTAKT
3yObEB KOJIEC TPOUCXOTUT OJHOBPEMEHHO I10 MPABBIM H JICBBIM OOKOBBIM MPODHIISIM).

IlpakTuueckn [UIs YCTPaHEHHs BO3MOXKHOTO 3aKJIMHMBAHMS IPM HArpeBe Iepejadyd, OOECIEYCHMs YCIOBHIl IPOTEKaHHsS CMAa304HOIO
MaTepHaia ¥ OrpaHUYCHUsI MEPTBOIO XOJa IIPH PEBEPCHBHBIX OTCYETHBIX M [JEIHUTENBHBIX PEAbHBIX [epeaad OHU JOJDKHBI HMETh OOKOBOH 3a30p Jy
(Mex 1y HepabouHMH IPOPUILSIMU 3yObEeB COMPSKEHHBIX KOJIEC).

OTOT 3a30p HEOOXOJUM TaKKe IS KOMICHCAI[MH MOTPEIIHOCTEH M3rOTOBICHUS M MOHTa)Xa Nepejadyu U JUIs yCTpaHeHHs yaapa
no Hepaboumm mpoHISM, KOTOPBIM MOXET OBITh BBI3BAaH pa3pbIBOM KOHTaKTa pabodmx mpoduiieil BCIEACTBHE THHAMHYECKHX
saienuii. Takas mepenayda siBIAsIETCA OAHONPOPHIBHON (KOHTAKT 3yObeB KOJEC NPOUCXOIUT MO OJAHUM pabouuM npoduisam).

BokoBoii 3a30p J, ompenmeisiOT B CEYCHHH, HEPHICHAMKYISIPHOM K HANpPaBICHHIO 3yObeB, B IUIOCKOCTH, KacaTEIbHOW K OCHOBHBIM
LIMJTHH/IPHYECKUM OBepXHOCTSIM (prc. 6.10).

Puc. 6.10. bokoeoii 3azop I, 6 3youamoii nepedaue

Bokoeoil 3a30p — 3TO paccTOsHUE MEXy OOKOBBIMU IIOBEPXHOCTAMU 3yObEB LIECTEPEH B Iepeaye, odecnedrnBaronee HeOobIol CBOOOJHbIN
MIOBOPOT OJJHOTO M3 KOJIEC IIPH HEMOJBIKHOM ITapHOM 3y0uaToM KoJece.

Cucrema 0MycKOB Ha 3yO4aThle Nepeayd YCTaHaBIMBACT rapaHTHPOBAHHbBIM HaUMEHbLIMH OOKOBOI 3a30p Jnmin, HE 3aBUCSIIMNA OT CTENEHH
TOYHOCTH KOJIEC U Iepesay.

BennmunHy HauMeHbIIEro GOKOBOro 3a30pa Jn min, HEOOXOANMOTO JUISl KOMIICHCAIIMY TeMIIepaTypHBIX Ae(popMalui 1 pa3MelIeHNs] CMa304HOr0
MaTepHaa, ONPEACISIoT o hopMyie:

Jnmin = Jn1 + Jn2,

rae Jy — BeNMYMHAa OOKOBOTO 3a30pa JUIsl KOMIICHCAIIMM TeMIIepaTypHBIX AedopManuii; J,, — BenndnHa GOKOBOTO 3a30pa Ul pa3MelIeHHS
CMa304HOT0 MaTepHania.

3HaueHue Jy onpenesnsor no Gopmysie:

- _ 0 0 -
ju = A(,AL — oAt ) - 2sina,
rie A — MexoceBoe pacctosHue mepefadn; Oly, Ol, — TeMnepaTypHbie KO3((HIMEHTE! INHEHHOro PaCIINPEHHs MaTepHaa 3yGuaThiX KoJec

0 0 . .
1 KOpITyca penyKTopa; Atl ) At2 — OTKJIOHGHHE TeMIlepaTyp 3y04yaToro Kojieca M KOpIyca OT HOPMaJbHOM TemiepaTypoi Bosgyxa 20°C;

Ol — yros npomIIst KCXOXHOTO MPODHIISL.

Tpu 0, =20°C: j,, =0,684A- (oclAtf —oczAtg).

BokoBoii 3a30p, 00eceUnBAIONIHI HOPMATBHBIE YCIOBHS CMa3Ki, OPUCHTUPOBOYHO MIPHHUMAIOT B Mpeaesax:

i, =(10..30)m,

rae M — Moxymb 3yGuaThix Konec B mepenade. Jis Tuxoxomueix mepemad (L < 10 m/c) mpuaMMaem jn2 =10m , Uil OBICTPOXOJHBIX

(L=20we) - J,, =30mM.

ITo BenmmyHMHE rapaHTUPOBAHHOIO OGOKOBOTO 3a30pa Jnmin M3 clpaBovHHKa [16, c. 336] ompenemnsiercs BHA CONpPSDKEHUS 3yO0UaThIX KOJeC B
nepeaye.

Hampumep, ipu 4 = 150 MM, M = 3 MM 1 Jnmin = 100 MxM By conpsbxenus 6yaer C. [TonHoe o6o3HaueHne 3y0UaToi nepenadn:

8-7-7-CIOCT 1643-81.

Jlns yIOBIETBOPEHHST Pa3IUYHBIX OTpacieil MPOMBIIUICHHOCTH, HE3aBUCHMO OT CTCHEHEl TOYHOCTH H3TOTOBICHMsS 3yO4aThIX KoJec
B Iepejiade npeIyCMOTPeHBI MIeCTh BUI0B conpsikenuii (A, B, C, D, E, H), onpenensromux pasnudyabie 3Ha4eHuUs Jnmin (puc. 6.11).

Suds copreny A B L O £ H

ERss
: T T
O Hynedas mmn T ‘:_T'_I—;P a
Jomn

Puc. 6.11. Buowl conpsiceruti u 00nycku Ha 60K08oll 3a30p 6 3y64amuix nepeoayax
CornpspkeHHIo BUia H COOTBETCTBYET HAUMEHbIIEMY OOKOBOMY 3a30pY Jnmin = 0 conpsbkeHHIo Buia A — HanOoIbIINi O0KOBOH 3a30D Jn min.
ConpsbkeHne BUIa B rapaHTHpyeT HaMMEHbIIHI 60KOBO# 3a30p Jnmin, TP KOTOPOM HMCKITIOYAETCS BO3MOKHOCTD 3aKJIMHUBAHUS CTaTbHON MITH
YYT'YHHOH Iepeiauy OT HarpeBa IpH pa3HOCTHU TeMIepartyp 3y04aThix Kosec u kopmyca 25 °C.
VCTaHOBIIEHO MIECTh KJIACCOB OTKJIOHEHHI MEXOCEBOIO PACCTOSHUSA, 0003HAYAEMBIX B MOPs/IKE YOBIBAHHS TOYHOCTH PUMCKUMH I pamu oT |

1o V1. CooTBeTCTBHE BHIOB COHpS{}KeHI/Iﬁ 1 YKa3aHHBIX KJIACCOB NOMYCKAE€TCA U3MCHATD.

Ha 6okoBoii 3a30p yCTaHOBIICH JOMYCK Tjpn, PaBHBII PA3HOCTH MEX/y HaHOONBIIMM M HaUMEHbIINM 3a30paMu. [To Mepe yBenndeHus OOKOBOro
3a30pa Jp min YBEIMIHBACTCS JOIYCK Tjp.

VYCTaHOBIICHO BOCEMb BHIOB IOIycKa 1j, Ha OOKOBOIt 3a30p: X, y, Z, &, b, ¢, d, h. Bumam conpsokenun A, B, C, D COOTBETCTBYIOT BHABI
JIOMYCKOB a, b, ¢, d. Bugam conpsbxennn H u E coorserctByer momyck h.
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CoO0TBETCTBHE BUIOB COHpS{}KeHI/Iﬁ Y BUJIOB JIOIYCKOB 1ONYCKAE€TCs U3MEHATh, MCIIOJIb3Ys IIPHU 3TOM BHUJBI I0NyCKa X, Y, Z.

Torna o6o3HaueHue 3y0UaToi nepeaadn OyaeT TaKuM:

8-7-7-CxI'OCT 1643-81.

TakuM 00pa3oM, TOYHOCTh H3TOTOBJICHHUS 3yOUaTBIX KOJICC M Iepenad 3aJaloT CTEMNEHSMH TOYHOCTH, a TpeOOoBaHUS K OOKOBOMY 3a30py —
BUJIOM COINPSDKEHUS U JIOIYCKOM Ha GOKOBOH 3a30p.

Komnnekcol konmponupyemuix napamempos 011 YuIuHOPUYecKux 3y0uamoix nepeoay

3ybuatsle Kojeca SIBISTIOTCS DJIEMEHTOM MEXaHH3Ma, KHHeMaTH4ecKasi TOYHOCTb, IUIAaBHOCTh PAOOTHI U JIOJITOBEYHOCTH KOTOPOTO 3aBUCAT OT
MOTPELIHOCTEH H3rOTOBJICHHUSI [IECTEPEH M TOYHOCTH PACIIONOKEHHS OCeil BaJOB B KOpITyCe.

B cucreme noIyckoB HOpMUpYEeMBbIe TIOKa3aTeNH pa3paboTaHbl A KOHTPOJISI TOYHOCTH OTAENBHBIX 3y0UaThIX KOJIEC H JUIS IIepe/iad B I1eTIOM.

3ybuatsle Koeca IIPOBEPSIOT PA3IMIHBIMU METOJAMH U C MOMOIIBIO PA3IMYHBIX CPEACTB, IOITOMY YCTAHOBIICHO HECKOIBKO PaBHOIPABHBIX
BapHaHTOB MOKa3aTeNeil TOYHOCTH KOJIeC.

Hopmupyemsle IOKa3aTell YCTaHABIMBACT MNpPEINPHUATHE B 3aBUCUMOCTU OT IPHMEHSIEMON TEXHOJIOTHH, pa3MepoB Koiec, Tpebyemoi
TOYHOCTH, 00beMa IIPOU3BOJICTBA, HATMYUS H3MEPHUTEIBHEIX CPEACTB ¥ IPHHATON B JAHHON OTPAcIU CHCTEMbI KOHTPOJIS 3yOUaThIX Iepead.

3aka3yyK He BIIPaBe OTKIOHSITH BEIOPAHHBIC H3TOTOBUTENIEM CTAHIAPTHBIC MOKA3ATEIN HIM KOMILIEKCHI H TpeOOBATh HX 3aMEHBI.

OneHka 10 KOMIUIEKCHBIM IIOKa3aTelsIM Ooliee NPEANOYTHTENbHA, TaK KaK OHA OrPaHHYMBACT ONPEACNICHHYIO CYMMAapHYIO IOTPEHIHOCTh

. f
ior ’ zkor
3JIEMEHTOB, KOTOPBIE B3aUMOJCUCTBYS MOTYT YCHJIMBATBCS WM, HA00OPOT, YaCTUYHO KOMIIEHCHPOBATHCS.
OpnHaKo B LIEXOBBIX YCIOBUSIX KOMIUIGKCHBIE IapaMeTpbl HPUMEHSIOT HE BCEraa M3-32 MX OrPAaHWYEHHOr0 4YHMCJIAa W HHU3KOH
MIPOU3BOJUTENILHOCTH cooTBETCTBYrOIMX CH.
JInst KOHTPOJISE KHHEMaTHYEeCKON TOYHOCTH KOJIEC U TIepeiad yCTAHOBJICHBI CIICAYIOLINE HOPMUPYEMbIE TOKA3aTEIH !

JaHHOT'O BHJIA (HaanMep: u CyMMapHO€ IISITHO KOHTaKTa) Kaxxaoro KoJjieca uim nepeaavyu B LEJIOM, a HE OTKIIOHECHHSA OTACIIBHBIX

1) nanGonpInas KHHEMAaTHYECKas OTPEITHOCTh 3y0UaToro Kojueca Fi ¢, momepenaun o

2) HaKOIJIEHHas TIOrPENHOCTD 1Iara 1o 3y64aToMy Koiecy Fpr ;

3) HaKOIUIEHHAs! [IOrPEIHOCTh K maros Fpkr ;

4) paguanbHOE OMEHUE 3y0UaToro BeHIa Frr )

5) konedaHue JUIMHBI 001LeH HOpMAJIH Fvwr ;

6) OrperHoCTb 00KaTa Fcr ;

7) xonebaHus U3MEPUTETBHOIO MEKOCEBOTO PACCTOSHUSA 32 000POT 3yOUaToro Kosieca Fi .

TToka3zaTenn KMHEMAaTHYECKOH TOYHOCTH TAIAHAPAYICCKUX 3y6an1>1x KOJIEC U nI€peaady Ha3HAYAKTCA B 3aBUCUMOCTH OT CTCIIEHU TOYHOCTH
I[J'I}I OIICHKHU ITJIABHOCTH paGOTBI KOJIEC M IIepeiay IpeHa3Ha4YCHbI CJICAYIOIIME TOKa3aTe/Iu .

1) MecTHas KUHEMaTHYECKas MOrPEIIHOCT 3y04YaToro KoJyeca fi U 1epesavu f

r l1or?

2) NUKIMYecKas OTPeIHOCTh 3y0uaToro Koneca fzk U Tepefadn f

r zkor

3) OTKJIOHEHHE I1ara 3anerIeH s ber ;
4) norpemrHocTh IpodHIIA 3yda ffr ;
5) OTKJIOHEHHE YIIIOBOTO LIara 3y04yaToro Koyueca fPtr ;

6) KonebaHue U3MEPUTEITEHOTO MEKOCEBOT0 PACCTOSHUS Ha OTHOM 3y0e fi r-

INoka3aTenu IUIABHOCTU PabOTHl LIIMHIPHIECKUX 3yOYaThIX KOJeC M Iepeiad B 3aBUCUMOCTH OT CTENCHH TOYHOCTH BBIOHPAIOTCS U3
CIPaBOYHHKA.
INonHoTy KOHTaKTa 3yObeB B COOpaHHOH Iepefaue PeKOMEHyeTCs OLIeHUBATh CIESAYIOIIUMY OKa3aTeNsIMU:

1) HenapamiensHOCTh Oceit fxr ;
2) nepekoc ocei fyx ;

3) cymMMapHOe MATHO KOHTaKTa — 4acTh aKTHBHON GOKOBOM MOBEPXHOCTH 3y0a Kojeca, Ha KOTOPOii PacroaraloTesl Cle/ibl Ipuiieratus 3yoben
[apHOTo KoJieca (HalpuMep, CIISABb! KPacKH) B COOPaHHOIT ITepeaye mocie BPalleHus MO Harpy3Koii;

4) MrHOBEHHOE ISITHO KOHTAaKTa — OHpPEJIEISIeTCs! [TOCIIe OBOPOTA Kojleca B COOpaHHOM Tepeiaue Ha OJJuH 000pOT;

Jlns 3yOuaThIX KOJIEC IPEyCMOTPEHBI CIIELYOIIIe HOPMUPYEMBbIE TI0Ka3aTell KOHTaKTa 3y0beB:

1) OTKJIOHCHHUE OCEBBIX LIaroB I10 HOpMaJIH FPXI’]F )

2) OTKJIOHEHHE II1ara 3aleIUICHuUs prr ;

3) morpemHoCcTh HampasieHus 3y0a F[}r ;

4) cymMapHasi IOrpeIHOCTh KOHTAaKTHOW JINHUK Fkr .

IMoka3aTenyu KOHTaKTa 3yObeB IS LIMIMHIPUYECKHX 3yOUaThIX KOJNEC M Tepe/iad B 3aBUCHMOCTH OT CTEHEHH TOYHOCTH CJIELyeT Ha3HauaTh U3
CIPAaBOYHHKA.
TToxa3aTeny, onmpeJeNsioNne rapaHTHPOBAHHbII 60KOBOI 3a30D:

1) NpEeaCIIbHOEC OTKIOHEHUE MEXOCEBOI'0O paCCTOSIHUS (ZIJ'ISI nepenay ¢ HEPETYIUPYEMbIM PACIIOTIOKEHUEM OCCI/I) far )

2) HaMMeHbIINH rapaHTHPOBAHHBIH GOKOBOH 3a30p (M1 Mepeiad C PEryJIMpyeMBIM pacrionokenueM ocel) J, min »

3) HauMeHbIIee JAOTOIHUTEIPHOES CMEICHHE HCXOIHOTO KOHTYpa 3y04aroro koineca E,s;

4) HauMeHblIIIee OTKJIOHCHUE CPEAHEN IIHHBI 00IIIei HOpMaTH Eyms;

5) HauMeHbIIee OTKIIOHEHNE JUTMHBI 061eil Hopmaiu Eys;

6) HarMeHbIIIee OTKIOHEHHUE TOJIIUHBI 3y0a Ec;

7) BepxHee MpeIebHOE OTKIOHEHHE H3MEPUTEIBHOTO MEKOCEBOTO PACCTOSHUS E 5.

KoHTponb Kkojec M mepefad MO BCEM HOPMHPYEMBIM IIOKa3aTeNsIM [OIMYCKAeTCs HE MPOU3BOIHMTH, €CIM H3TOTOBUTENb TapaHTHPYET
BBINIOJTHEHUE TPEOOBAHU CTaHAAPTOB.

Cpenctsa Ui ©3MEPEHUS] HOPMUPYEMBIX MapaMeTPOB IMIMHIPUYCCKHX 3y0UaThIX KOJIEC yKa3aHbI B CIIPABOYHHUKE.
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4.3. JlabopaTropHble padoThbI

N Homep Obven Buo 3anamusn 6 unmepaxkmuenoil,
n/;z pazoena Haumenosanue )PAMOPHOIL P bl (wac,) AKMueHOIl, UHHOGAYUOHHOIL
oucyunaunsl - opmax, (uac.)
1 2 BriOop yHHMBEpcalbHBIX CPEICTB H3MEPEHHUS JIMHEHHBIX 6 Tpenunr B masoii rpynme (1 yac)
) pa3MepoB JieTanen.
2 2 KOHTpOJIb TOYHOCTH U3TOTOBIICHUSI TTIAJIKUX IIMITHHAPHICCKHX 9 Tpenunr B Manoii rpymnne (1 gac)
) JieTaneil.
3 2. KoHTposb kaanOpoB-npoOoK. 6 Tpenunr B manoii rpynme (1 yac)
4 2. KoHTposib KaauOpoB-cK0O U MHCTPYMEHTAJIbHBIX KOHYCOB. 6 Tpenunr B masoii rpynme (1 yac)
5 2 KoHTposib TOYHOCTH H3rOTOBIEHHS METPUUECKOH pe3bObI 12 Tpenunr B Manoii rpynne (1 gac)
) oourta.
6 6 Konrtponps morpemHoctd (GpopMbl TaJKuX HUAITAHIPUYECKUAX 6 Tpenunr B masoii rpymme (1 yac)
JeTaJIe.
KoHTpoJIb 111epOX0OBATOCTH MOBEPXHOCTH JICTANICH. 6 Tpenunr B masoii rpynme (1 yac)
HUTOI'Oo 51 7
4.4. IlpakTH4YecKue 3aHATHUS
Home, Buo 3anamusn ¢ unmepakmugnoii
Ne P Haumenoganue mem Obvem o P 7
pazoena N AKMUGHOU, URHOBAUUOHHOIL
n/n NPAKMu4ecKux 3aHAmu (uac.)
oucyunaunl opmax, (uac.)
Pacyer u BBIOOp MOCaAKKM C 3a30pOM JUIS MOALIMITHHKA .
1 6. CKOMBIKCHIS P P 3 Tpenunr B Manoii rpynne (1 4ac)
Pacuer u BBIOOp NOCaAKUM € HATATOM JUIl HEPAa3bEMHOTO .
2 6. 1IPECCOBOr0 COCIHHEHMA 3 Tpenunr B manoii rpynme (1 gac)
Pacyer u BBIOOpP MOCAJOK C 3a30pOM M IEPEXOAHON IS .
3 6. p A p pexon A 3 Tpenunr B masoit rpymme (1 gac)
YCTaHOBKH KOJICI] OALIMITHUKA KAYCHHSI.
4 6 Pacuer mpeznenbHBIX M UCIIOJHUTEIBHBIX Pa3MEpOB KaauOpoB 2 Tpenmar B Masoii rpynme (1 4ac)
JUISL KOHTPOJISL TJIAJIKUX [MINHAPHYESCKUX ACTANICH. P pyn
O6ocHOBaHME ¥ BEIOOP MOCAIOK C 3a30pOM (MJIN ITEPEXOTHBIX .
5 6. P pom ( p ) 2 Tpenunr B masoit rpymme (1 gac)
JUIsL IPSIMOOOYHOTrO IIUTUIIEBOTO COCIMHEHHSI.
6 6 Pacuer u  BBIOOp  JONYCKOB  HAa  H3TOTOBJICHHUE 4 Tpenmar B Masoii rpynme (1 4ac)
LMJIMHAPUYECKUX 3y0UaThIX KOJIEC U rmepenay. P pyn
HUTOro 17 6

4.5. KoHTpoJIbHBbIE MEPONIPUSATHS: PacueTHO-Tpaduyeckas padora

L[e.]'[b: 3aKpCIIUTL TCOPECTUUCCKUE TI0JIOKCHUS, H3JIara€MbI€ B JICKIIMOHHOM KypC€ IUCHUIUIMHBI, HAY4YUTh CTYICHTOB
IMpUHUMATH NPABUJIBHBIC MHXXCHEPHBIC PEIICHUS, 000CHOBaHHEIE pacy€ramMy, a TaKKC HAYy4YUThb UX IOJIb30BATHCA COOTBGTCTBy}Omeﬁ
Hay4YHO-TEXHUYECKOH JTUTepaTypou.

Crpyktypa: [ns BeImoidHEHHs pacdeTHO-Tpadudyeckoil paboThl CTYAEHTY BBIAAETCS WHIMNBHIYAIbHOE 3a/laHHE, COTJIACHO
KOTOPOMY HEOOXOMMO PacCUUTATh M HA3HAYHTH ITOCAIKH U1l TPEX BUIOB THITOBBIX COSTUHEHHH AeTalei MaIIiH:

- mocagka ¢ 3a30pOM NMOAIIUITHUKOB CKOJIBXKCHUA,

- mocaJKa nepexoaHas il YCTAaHOBKH KOJICI MOANIUITHUKOB Ka4€HU S,

- TIocaika C HaTArOM JJISl Hepa3bEMHOTO IIPECCOBOTO COEAMHEHUS.

OcHOBHas TEMATHKa: pacueT u BLI60p JOITYCKOB U ITOCaa0K COG)II/IHGHI/Iﬁ z[eTaneﬁ MalIHuH.

PeKOMeHI{yeMHﬁ 00BeM: pacquHo-rpac])I/IquKaﬂ pa60Ta JOJIDKHa OLITH BBINOJHEHA B BUAC paC‘IeTHO-HOHCHHTeJ’ILHOﬁ 3aIllMCKHU
Ha ucrax Gopmara A4 o6bemom 15...20 cTpaHHIL, coepIKaIeH:

- TI/ITyJ'[I)HI)Iﬁ JIMCT,

- UHIUBHUlyalIbHOE 33JJaHUE;

- coJiepIKaHue;

- pacyeTHYIO 4acTh C OTOOpaKEHHUEM CXEM TOJIel TOIyCKOB;

- CIIUCOK MCIOJIb30BAaHHOM JINTEPATYPHI:

- IPHUJIOXKEHUA C OCKU3aMU C60pKI/I U 5CKU3aMM CONPATaEMbIX zleTaneﬁ.

Bbigaua 3agaHus, mMpueM pacueTHo-rpadmueckux pa6or (PI'P) mpoBOOWTCS B COOTBETCTBHH C KAJICHAAPHBIM YUeOHBIM
rpadukom.

Ounenka Kpurtepnu onieHKu pacuyeTHo-rpadguyeckoii padoThl

pacdeTHo-rpaduueckas paboTa COAEPKUT BCe HEOOXOAMMBIE pa3ieibl. Pacu€r u BHIOOD
MOCaNOK C 3a30pOM ISl TOALIMITHHMKA CKOJILKEHHs, IO0CAJ0K C HATATOM JUIs
HEPAZBEMHOTO ITPECCOBOTO COCANMHECHUA U MEPEXOJIHBIX MOCAAO0K MEKAY MUPKYIAITMOHHO
Harpy>X€HHbIM KOJIBIIOM TIIOJUIMIIHUKA KaduCHUA U COHpHFaeMOI\/’I C HHUM JACTAJIBIO
BBHIIIOJIHEH JBYMsS MeToAaMu. W3 cpaBHEHWS HAWIIEHHBIX IOCAJ0K IO YCIOBHIO HX
MPEIIOYTUTEIIFHOCTH, BelIMUruHe K03 (UIHEeHTa 3amaca HaJE&KHOCTH BBIOpaHBI JTyYIIUe.
Ha »scku3ax cOopkum 0003HaueHBI BBHIOPAHHBIC IIOCAJKH, HA ACKU3aX CONPSATaeMBIX
JIeTajeiil HaHECCHBI JOMYCKU Ha WX W3TOTOBJICHHUE, MOTPEIIHOCTH (OPMBI, MapaMeTphl
TBEPJIOCTHU M MIEPOXOBATOCTH COTPITracMbIX TOBEPXHOCTEH.

3a4TCHO

pacquHo-rpa(bI/IquKaﬁ pa60Ta HC CaaHa WJIN OIIMOKU MnoJApasyMmeBaroT IMOJIHYIO

HE 3a4TCHO N
nepepaboTKy BCeit paOOTHI.

49



5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMHUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

I Komnemenyuu Kon-60 Komnemenyuu 5 t Buo Ouenka

- uyacoe ITIK-18 IIK-19 Komn. cpr Hac YUeOHbIX 3aHAmUIL pe3yibmamos
pazoenoe OucCyuUnIUHb
1. ®usuueckue BEJMUUHBL, METOABI M 13.8 + + 5 6.9 JIk, CP SK3AMENL
CpeJICTBa MX U3MEPCHUI
2. TlorpenrHocT U3MEPEHUH, 06pa6OTISa 52.8 + + 5 26.4 JIx, JIP, CP SK3AMEH
PE3YJIbTATOB, BEIOOP CPEJCTB H3MEPECHUN
3. OCHO?LI oOecrieueHnss €QUHCTBA 13.8 + + 5 6.9 JIx, CP SK3AMEH
n3mepenuit (OEN)
4, CrangapTu3anus 13,8 + + 2 6,9 JIk, CP SK3aMeH
5. Ceprudukanus 13,8 + + 2 6,9 JIx, CP IK3aMEH
6. BzaumozameHsseMOCTh 45 + + 2 22,5 JIk, JIP, 113, CP sk3ameH, PI'P

6cezo0 uacoe 153 76,5 76,5 2 76,5
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6. INEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUS IS
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. I'onuapoB A.A. Metposnorusi, cranaapTu3anus u cepruduxanus: Yueod. mocodbue ass By30B /
A.A. I'onuapos, B.JI. Konbuios. — 5-e u3n., crepeorurt. — M.: Akagemus, 2007. — 240 c.

2. SlcenxoB E.IL, IlappenoBa JL.A. Merposnorus, craHmaptusamus, ceprudukanus u
B3aMMO3aMEHIEMOCTh. yueb. nmocoodue. — bparck: bpl'Y, 2014. — 195 c.

7. NIIEPEYEHb OCHOBHOM W JIONOJHUTEJHLHON JINTEPATYPHI,
HEOBXOJINMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Kon-60 Oobecneuen-
Ne Buo
Haumenosanue uzoanusn 9K3. 6 ouonN., HOCHb,
n/n 3anamus
IIT. (3k3./ yeJ.)

OcHoBHas JuTEpaTypa

longapoB A.A. Merponorusi, CTaHOAPTH3AUHA H CEePTHOUKAIUS:
1. VYue6. mocodue mist By30B / A.A. I'orgapos, B.Jl. Komemos. — 5-e u3., JIk, CP 50 1
crepeotun. — M.: Akagemus, 2007. — 240 c.

BacrpakoB B.M. Metpomnorus: yae6Hoe mocodne / B.M. bactpaxkos;
[ToBoyxKCKUI TOCYJapCTBEHHBII TEXHOIOTMUYECKUM YHUBEPCUTET. -
2. Momkap-Oma: IIF'TY, 2016. - 288 c.: un. - Bubmuorp.: ¢. 279-280. - JIk, CP oP 1
ISBN 978-5-8158-1756-2; To e [DaekTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=461556

JonoJHUTEIbHAS JINTEPATypa

ScenkoB E.II. B3zanMozaMeHs€eMOCTh B MalIMHOCTPOEHUU: y4eOHOE

3. mocobue / E.II. Scenkos, JL.A. Ilapdenosa. — bparck: bpI'Y, 2016. — | PI'P, CP 23 1
114 c.
ScenkoB E.II. KonTpomns neraneil yHHBepCaIbHBIMU U3MEPUTEIHHBIMH

4, cpenctBamu: yueOnoe mocooue / E.II. Slcenkos, JI.A. Ilapdenosa, | JIP, CP 50 1

C.II. Cranenko. — bparck: bpI'TV, 2004. — 85 c.

ScenkoB E.Il. Pacuer m BBIOOp JOIMyCKOB M TOCANOK COSAWHCHHN
neraneid mamuH: yaeOHoe mocooue / E.I1. Slcenkos, JI.A. ITapdeHnosa,
C.II. Cranenko.— 2-e u3a., nmepepad. u mom. — bparck: bpl'Y, 2009. —
116c.

113, CP 192 1

SAcenkoB E.Il. Metponorus, CcTaHOapTH3amWs, cepTHQUKAIUSI |
6. B3amMo3aMeHseMOocTh: ydeOHoe mocobme / E.II. Scenkos, JI.A. | Jlk, CP 52 1
[apdenona. — bparck: bpl'Y, 2014. — 195 c.

Ceprees A.I'., Jlareie M.B., Tepereps B.B. Merponorus,
7. craHgapTusanysi, ceprudukanus: Yued. mocodue. - M3n. 2-e, nepepad. | JIk, CP 98 1
u jo1.. - M.: Jloroc, 2005. — 560 c.

8 Humos 10.B. Mertponorus, craHmapTuzanmuss # cepTuduramms:

yuebnuk a5 By30B / FO.B. Tumon. — Upkytck: Upl'TY, 2002. — 446 c. Tlie, CP 46 !

Merposiorusi,  cTaHaaptuzanms u - ceprudukanus. IIpakTukym
9 [DnekTponHsIii pecype]: yuednoe mocobue / B.H. Kaiinosa [u ap.]. -
' OnextpoH. naH. - Cankr-IlerepOypr: Jlanb, 2015. - 368 c. - Pexum
nocryna: https://e.lanbook.com/book/61361.

113, CP P 1

8. IEPEYEHb PECYPCOB HWH®OPMAITMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «<MHTEPHET» HEOBXOAUMBbIX AJIA
OCBOEHUA JUCIOUITJINHbI

1.OnexTpoHHbIH Katanor oudnuorexu bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?L NG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21C
NR=&Z7211D=.

2. DnexrponHas 6ubimoreka bpl'Y http://ecat.brstu.ru/catalog .

3. DneKTpOHHO-O0MOIMOTeUHas cucTeMa « Y HUBepcuTeTcKas Oudauoreka onliney http://biblioclub.ru .

4. DnexTpoHHO-OnOMMoTedHas cucrema «M3natenscTBO «JIamby» http://e.lanbook.com .

5. Uadopmanmonnas cucrema "Eannoe okHO JocTyna kK 00pa3oBaTeiIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunast snexrponnas 6udanorexka eLIBRARY.RU http://elibrary.ru .

7. YauBepcutetckas nHpopmarmonHas cucrema POCCUS (YUC POCCHA) https://uisrussia.msu.ru/ .

8. HarmonaneHast snexkrponnas oubmunorexka HIb http://xn--90ax2c.xn--plai/how-to-search /.
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http://biblioclub.ru/index.php?page=book&id=461556
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D1%81%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%95%2E%20%D0%9F%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D1%81%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%95%2E%20%D0%9F%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D1%81%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%95%2E%20%D0%9F%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D1%81%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2%2C%20%D0%95%2E%20%D0%9F%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B8%D0%BC%D0%BE%D0%B2%2C%20%D0%AE%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/
http://���.��/how-to-search%20/

9. METOAUYECKHE YKA3AHUA A OBYYAIOIIUXCA 11O OCBOEHHIO

JUCIHUIIVIMHBI

Ne
n/n

Homep pasnena
OcHOBHBIE N0JI0KEHHS Pa3iesia, peKOMeHIyeMble JIs
CP

Pexomennyemast ®opma Bcero
JiTeparypa or4yera 4acoB

1. ®u3nyeckne BeITMINHBI, METOABI M CPEICTBA UX
H3MepeHu

1.1. dusnueckre BeIUMYUHBI M HIKAJIbl H3MEPEHUH
1.2. MexnayHaponHas cuctema equHui Sl

1.3. Bugs!l u MeTobI H3MEpEeHHH

1.4. O6ume ceenenus o cpencrrax nsmepenuit (CH)

(11, (2], [6], [7], [8] Dk3aMeH 11

2. IlorpeurHocTu n3MepeHunii, 00padoTka pe3yJbTaTOB,
BbIOOP CpeICTB U3MepeHui

2.1. TlorpentHOCTH U3MEPEHHHA, X KITACCUPUKAIIHAS

2.2. O6paboTKa pe3yabTaTOB OJHOKPATHBIX U3MEPEHHUIT
2.3. O6paboTKa pe3yIbTaTOB MHOTOKPATHBIX H3MEpEHHHA
2.4. Bo1Oop cpefcTB H3MEPEHHIA TI0 TOYHOCTH

[1], [2], [4], [6], [8] H%K;fMleHs H

3. OcHoBblI 00ecnieyenus equncTBa n3mepennii (OEN)
3.1. Opranuzanuonnsie ocHOBbl OEN

3.2. HayyHo-meTonuueckue U mpaBoBsle ocHOBEI OEN
3.3. Texunueckue ocHOBEI OEN

3.4. 'ocynapCTBeHHBIN METPOJIOTHYECKUH KOHTPOJIb U
HaJ130p

[1], [2], [6], [7], [8] DK3aMeH 11

4. Cranaapru3zanus

4.1. Crangaptuszanus B Poccuiickoit ®enepannn
4.2. OcHOBHBIC TIPUHIIHITEI U TeOpeTHIecKas 0aza
CTaH/IapTU3ALNT [11. [2], [6], [7], [8] DK3aMeH 11
4.3. MeTozpl cTaHIapTU3ALUH

4.4. MexayHapolHasi U MEKTOCyAapCTBEHHAs
CTaHAPTH3ALNUS

5. Cepruduxkanus

5.1. [IpaBOoBBIC OCHOBHI CEPTU(DUKAIINN
5.2. CHucTeMsl U CXeMbl cepTH(GUKAIIN [1]1, [2]1, [6], [7], [8] Ok3ameH 11
5.3. Dransl ceprudukanun

5.4. Oprasbl 0 cepTUGHUKALIH U UX aKKPEAUTALIUS

6. Bzanmo3amMeHAeMOCTb

6.1. Enunas cuctema nomyckoB u nocanok (EC/IT)
6.2. Jlomycku (OpMBI ¥ pacoNOKEHUST TTIOBEPXHOCTEHN DK3aMeH,
6.3. lllepoxoBaToCTh OBEPXHOCTEM [11, [2]. [3], [41, [5], JIP Ne 6, 7,
6.4. [Tocagky B THIIOBBIX COCTUHCHUSIX [71, [8], [9] I13 Nel...6,
6.5. Be10op METOOB M CPEACTB W3MEPEHUH T KOHTPOISI PI'P
napaMeTpoB AeTajel MaluH

6.6. Hmmaapryeckue 3youartele mepeaadu

13

HUTOro 68

9.1. Meroanyeckue yKa3aHus 1JIsl O0Oy4alOUIMXCSl MO BBINOJHEHHIO JA0OPaTOPHBIX M

NPaKTHYeCKUX padoT

JladopaTopHasi padora Nel

Bb160op yHUBepcaJbHBIX CPeICTB U3MePeHHUs] THHEIHBIX pa3MepoB AeTaJeii

lenp 3anaTHs: M3ydeHne ycloBHil U IPpaBHII BEIOOpa yHUBEPCAIbHBIX cpeAcTB m3MepeHus (CH), ycTpoiicTBa U MPaBUII UX ITOTb30BaHU.
3ananue:
1. 3HaKOMCTBO C METOJJOM BHIOOpA YHHBEPCAIBHBIX CPEACTB H3MEPEHHUSL.
2. 3HAaKOMCTBO C YCTPOWCTBOM, HACTPOMKOW 1 pabOTON YHHBEPCAIBHBIX CPEACTB H3MEPEHHUSI.
3. Beibop yHUBepcabHbBIE CPECTBA TS H3MEPEHUS JINHEHHBIX pa3MepoB JeTaleil.
Tops 10K BBIOJIIHEHUSL:
1. Ha ocHOBaHMM KOHCIEKTa JIEKIHMH, PEeKOMEHIYyeMBIX HCTOYHHKOB, OCHOBHOH U JOHOJHHTENBHOH JMTEpaTyphbl H3YYHThb ONpPECICHHS:

YHUBEPCAJIBHBIC U3MEPUTEIIBHBIE CPEICTBA; TIpaBUIa BBI60pa YHUBEPCAJIbHBIX U3MEPHUTEIBHBIX CPEACTB.

2. BLI6paTB HCO6X0}II/IMLIS JUIg pelI€HUs TaHHBIC, BBIIIOJIHUTH pacdeT 3alaHus, COCTaBUTbH MMACHbMEHHBIA OTYET O pesyibTaTax nponenaHHoﬁ

PabOThI, IPUMEHHUTH HOTy4eHHBIE 3HAHHS B IIPOLIECCE TPEHHHTa B (JOpMATe MaJIOK IPYIIIBL.

(I)O[}Ma OTYCTHOCTH!
Oruer craercs B me4aTHOM BUje. B oTuere 10IKHBL NPUCYTCTBOBAThL:

1. Homep BapuaHTa.

2. lenp 3ansaTHS

3. 3anaunue.

4. Pemenue.

5. Cxema OTCYETHOTrO YCTpOICTBa MHUKPOMETpa, CXeMa H3MEPCHHs JCHCTBUTENBHBIX Pa3MEpoOB Baja, CXeMa HU3MEPCHUs ICHCTBUTENBHBIX
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pa3MepoB BTYJIKH HyTPOMEPOM C HHIMKATOPOM YacOBOTO THIIA.

6. OTBeTHI Ha BOIPOCHI 3a[AHHS.

3ajiaHuA 114 CAMOCTOATEIBHON PaOOTHI:

IIpenycMOTpeHBI BApHAHTOM CTY/CHTA.

PexoMeHIauy 00 BEINOIHEHUIO 33JaHUI U IOATOTOBKE K TPAKTHIECKOMY 3aHITHIO

O3HAKOMUTBCS C TEOPETHYECKUM MaTepHaIoM, TIPEJCTABICHHBIM BO BTOPOM pa3/ielie JAHHOH JUCLIUILIMHBI.

OcHOBHas MTeparypa

1. ToruapoB A.A. Metpornorus, cranaapTu3anus u ceprudukanus: Yueb. nocodue mst By3oB / A.A. I'onuapos, B./I. Konsutos. — 5-¢ u3g.,

crepeorurl. — M.: Akagemust, 2007. — 240 c.

JlonoJHuTeNbHAs IUTEPATypa
2. Slcenxos E.IL, ITapdenosa JI.A, Cranenko C.I1. KonTpons nertaneil yHHBepCcalbHBIMHE H3MEPHTENHEIME CPECTBAMH: Y 4eOHOe Iocodue. —
Bparck: BpI'TY, 2004. 86 c.
KoHTposbHbIE BOIPOCK UL CAMOIPOBEPKU:
1. Jlnst wero mpeHa3HAauYeHB! YHUBEPCAIbHBIE CPEACTBA U3MEPEHUS?
2. HazoBute ocHOBHbIE yHUBepcanbHble CH, HX 11eHy AejeH s H IOTPElIHOCTh U3MEPEHHS.
3. Ilepeunciute OCHOBHBIE (HaKTOPHI, ONPEIEIAIONINE BBIOOP CPEACTBA H3MEPEHUSL.

JlaGopaTopHasi pabora Ne2
KOHTPOJIL TOYHOCTH U3roTOBJECHUA INTAAKUX HHUJIHHAPHUICCKUX ueTa.ﬂeﬁ

Ilenp 3amaTus: V3ydeHwme MeTofa M TOTydeHHE NMPAKTHYECKHX HABBIKOB KOHTPOJII TOYHOCTH H3TOTOBJIEHUS ITIAAKUX LIIMHIPHISCKHX
JieTalieil: BTYJIKH U BaJla YHUBEPCAIbHBIMU H3MEPUTEIIbHBIMU CPEICTBAMH.

3ajanue:

1. Pacuer npeznenbHBIX pa3MepoB BTYJIKH U Baa.

2. KoHTpOonb [eficTBUTENBHBIX Pa3MEPOB BTYJIKU U Bajla yHUBEPCAIbHBIMU H3MEPHTEILHBIMU CPECTBAMHU.

Iops 10K BBIOIHEHHS:

1. Ha ocHOBaHWM KOHCIEKTa JIEKIHil, PEKOMEHIYeMBIX HCTOYHHKOB, OCHOBHOH M JOIIOJHUTEIBHOH JINTEPATYphl M3YYHTH OIPENEICHHUS:
e[IiHasi CHCTEMa HOPMHPOBAHHS M CTAHIAPTH3ALUH MOKa3aTeleldl TOYHOCTH (IZOMYCKOB M IOCAIO0K); rpaduieckoe H300pakeHHe MOJeil JOIMyCKOB;
OCHOBHBIC OTKJIOHEHUSL.

2. BriOpatb HeoOXoqUMBIe UL PelICHHs NaHHBIC, BBIIOJIHUTH pacdeT 3aJaHHs, COCTABUTh INUCHMEHHBIH OTYET O pe3ysbTaTaX HpOJelaHHON
PabOTbI, HPUMEHHUTH ITOJIY4YEHHbIC 3HAHHS B POLIECCE TPEHHHTA B (hopMaTe Majoi IPyIIIbL.

®dopma 0TYEeTHOCTH:

Ort4eT cliaeTcs B IeYaTHOM BHJE. B oTdere MOIDKHBI IPUCYTCTBOBATH:

1. Homep BapuanTa.

2. Lenb 3aHsaTHSA

3. 3ananue.

4. Pemenue.

5. Cxema mosei 10ImyCKOB MOCAJIKH.

6. OTBETHI Ha BOIPOCH! 33laHUS.

3amgaHus 1J1 caMOCTOATEAbHON pabOThI:

IIpenycMOTpeHBI BApUAHTOM CTYJCHTA.

PexoMeHaIyy no BEINOIHEHNIO 33IaHUH 1 TOTOTOBKE K NPAKTHIECKOMY 3aHITHIO

O3HAKOMHTBCS C TEOPETHYECKUM MaTepHaIIOM, TIPEICTaBICHHBIM BO BTOPOM pa3fielie JaHHOH JUCIUILIMHBI.

OcHOBHas UTEpaTypa

1. I'ongapo A.A. MeTpororusi, cTaHAapTH3anus u cepTuduranus: Yded. mocodue ms By3os / A.A. I'onwapos, B.JI. Kombiios. — 5-e u3g.,

crepeoru. — M.: Akagemust, 2007. — 240 c.

JlononHUTeNbHAs TUTEpaTypa

2. Slcenxos E.IL., ITapdenosa JI.A, Cranernko C.I1. KorTpons neranei yHHBepCcaIbHBIMH H3MEPHTEIFHBIME CPEICTBAMH: Y 4eOHOe ITocodne. —
Bparck: BpI'TY, 2004. 86 c.

KoHTponbHbIe BOIPOCH UL CAMOIPOBEPKU:

1. [laiite onpeneneHue exuHON cHCTEeMBI normyckoB n nocanok (ECJIT), HazoBuTe ee Ha3Ha4YeHHWE M JaTy BBEICHWS B JSHCTBHE B HamIeil
CTpaHe.

2. OcHOBHbIE NOHSTHUS U onpeeneHus cuctembl ECIIT?

3. Yto Ha3pIBaeTCs TOYHOCTHIO M3TOTOBJICHHUS Pa3MEpOB JeTaei?

JladopaTopHasi pa6ora Ne3

KoHTpoJsb KaJaudpoB-npodok
lenb 3ansTHS: 3ydeHre MeTo1a KOHTPOIIs, U3MEPEHUE ACHCTBUTENBHBIX pa3MepoB U 3akitouenue o rogHoctd P-ITP u P-HE cropon kanubpa-

TpoOKHM, OBIBIIETO B SKCILTyaTalllu, Ha BepTukanbHOM ontumerpe MKB.

3ajanue:

1. 3HaKOMCTBO C METO/IOM KOHTPOJIA ieicTBUTENBHBIX pasMepoB P-ITP u P-HE cropon kanubpa-npoOku.

2. 3HaKOMCTBO € YCTPOHCTBOM, HACTPOIKOI U paboToii BepTHKanpHOTO ontiuMerpa MKB.

3. M3Mepenne AeHCTBUTENBHBIX pa3MepoB U 3akimoueHue o rogaoctr P-TIP u P-HE cropon kammbpa-nipoOku, ObIBIIEro B SKCILTyaTalllH.

Hopsanok BeIIONHEHNS:

1. Ha ocHOBaHMM KOHCIEKTa JICKIWH, PEKOMEHIYEeMbIX HCTOYHMKOB, OCHOBHOH M JIOTIOJHHUTENBHOH JUTEPATypbl M3Yy4UTh OINpPEJCICHHUS:
KaJIMOpBI JUTs1 KOHTPOJIS TTIAJIKNX IIHIIMHAPHYECKHX JieTanell (OTBEpCTHIA); OMyCKH Ha H3TOTOBIIEHHE KaIHOPOB-TIPOOOK.

2. BribpaTh HeOOXOMMMBIE JUIS PENICHUs TaHHbIC, BBINONHUTH PacyeT 3aJaHUs, COCTaBHTh MHMCHMEHHEIN OTYET O Pe3yNbTaTax MpOJeTaHHON
PabOoTHI, MPHUMEHUTB ITOTyYeHHbIE 3HaHHS B MPOLIECCE TPEHHHTa B (hopMaTe Majiol TPYIIBL.

Dopma 0TUETHOCTH:

Ortuer c1aeTcs B IeYaTHOM BHjie. B oTueTe JOMKHBI IPUCYTCTBOBATh:

1. Homep BapuaHnTa.

2. Ilenb 3aHATHS

3. 3aganue.

4. Pemennue.

5. Cxema ontumerpa BepTukanbHoro MKB, cxema HacTpoliky ONTHMETpa M KOHTpOJS KaluOpa-mpoOKH, cxema moieil JIoImycKoB Kamuopa-
poOKH.

6. OTBETHI HA BONPOCHI 3a1aHUs.

3aj1aHus 19 caMOCTOATENBHON PabOTHI:

IpemxycMOTpeHBI BApHAHTOM CTYJCHTA.

PekomeHnanmy 1o BHITIONHEHUIO 33IaHUH ¥ TIOATOTOBKE K IPAKTHIECKOMY 3aHATUIO

O3HaKOMHTECS C TEOPETHIECKUM MaTEpHAsIOM, TIPEICTAaBICHHBIM BO BTOPOM pa3/ieie JaHHOH TUCIHILIMHBI.
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OcHOBHast TUTEpaTypa

1. ToruapoB A.A. Metpornorus, cTanaapTu3anus U cepruduxanus: Yded. mocobue nust By3oB / A.A. I'onuapos, B./l. Komsuios. — 5-¢ u31.,

crepeorunt. — M.: Akagemust, 2007. — 240 c.
JlononHuTeNbHAS IUTEPATYpa

2. Slcenxos E.IL, ITapdenosa JL. A, Cranenko C.I1. KonTpons gertanell yHHBepCcaIbHBIME H3MEPHTEIFHEIME CPECTBAMH: YdeOHOe mocobue. —
Bparck: BpI'TY, 2004. 86 c.

KoHTpoIbHbIE BOIPOCHI 115 CAMOIPOBEPKH:

1. K xakuM M3MepHTENbHBIM CPEICTBAM OTHOCSTCS KaTHOPHI?

2. HazoBuTE NPUHLUII IPOBEPKHU FOJAHOCTH JI€TANICH MpeIeIbHBIMU KaIuOpaMu.

3. IlpuBexute KIaccH(pUKALMIO KATUOPOB 110 KOHCTPYKTHBHBIM U TEXHOIOTMYECKUM MPH3HAKAM.

4. Pacckakute 00 ycTpoiicTBE M Ha3HAUCHHU PaOOIHX H KOHTPOIBHEIX KaMOPOB.

JlaGopaTopHas paGora Ned

KoHTpoab kan1udpoB-cko0 1 HHCTPYMEHTATBHBIX KOHYCOB
lenb 3aHsTHA: V3ydyeHre MeTo1a KOHTPOIIs, U3MEpPEHUE ACHCTBUTENBHBIX pa3MepoB U 3akitoueHue o rogHoctu P-ITP u P-HE cropon kanuGpa-

CKOOBI M HHCTPYMEHTAIBHOTO KOHyca Mop3e, OBIBIINX B SKCINTyaTallly, HAa yHUBEPCAILHOM U3MEPUTEIBHOM MHKpockone YIM-21.

3ajmanue:

1. 3HaKOMCTBO € METO/IOM KOHTPOJISI AeHcTBUTENbHBIX pasmepoB P-ITP u P-HE cropon kainnbpa-ckoObl 1 HHCTPYMEHTAILHOrO KoHyca Mop3e.

2. 3HaKOMCTBO C yCTPOUCTBOM, HACTPOHKON M pabOTOl yHHBEPCAILHOTO N3MEPUTEIHHOr0 MUKpocKkona YIIM-21.

3. W3mepeHne OeificTBUTENBHEIX pa3MepoB U 3akmodeHue o rogHoctd P-TIP u P-HE ctopon kamnOpa-ckoObl 1 HHCTPYMEHTAIEHOTO KOHYcCa
Mop3e, ObIBIINX B 9KCILTyaTallH.

INops0K BBINOTHEHHS:

1. Ha ocHOBaHWM KOHCIEKTa JIEKIHil, PEKOMEHIYeMBIX HCTOYHHKOB, OCHOBHOH M IOIOJHHTEIBHOH JINTEPATYphl M3YYHTH OIPENSICHHUS:
KaJIMOpPBI JUIst KOHTPOJIS IMIaJIKUX LIMIIMHIPHYECKUX JIeTaneil (BajoB); A0MYCKU HA U3TOTOBJICHUE KaTHOPOB-CKOO.

2. BeiOpaTe HEOOXOAUMBIE [UIS PELICHUS JaHHBIE, BBIIOIHUTH pacdeT 3aJlaHus, COCTABUTH IHMCHMEHHBIH OTYET O pe3yibTaTax HpOJeTaHHON
PpaboThI, IPUMEHHUTH NOTyYeHHBIE 3HAHHS B IIPOLIECCE TPEHUHTA B (JopMaTe MaJIOH TPYIIIBL.

dopma 0TYEeTHOCTH:

OrtyeT claeTcs B IeUaTHOM BHzie. B oTuere HO/DKHBI IPUCYTCTBOBATh:

1. Homep BapuanTa.

2. lenp 3ausTHs

3. 3aganue.

4. Pemenue.

5. Cxema YyHUBEpPCaJbHOM HW3MEPUTEIbHOM MHKpockone YMWNM-21, cxema HAaCTpOHMKM MHUKPOCKONA,  KOHTPOJIS KanuOpa-cKoObl
HHCTPYMEHTAJIbHOIO KOHyca Mop3e, cxema IoJjiei 10IyCKOB KaluOpa-cKoObl.

6. OTBeTHI Ha BOIIPOCHI 33laHUS.

3amgaHus 1J1 caMOCTOATEAbHOH pabOThI:

IIpenycMoTpeHbI BApHAHTOM CTYZEHTA.

PexoMeHIaIyy 0o BEINOJIHEHNIO 33IaHUI 1 TOATOTOBKE K IPAKTHIECKOMY 3aHITHIO

O3HAaKOMUTBCSI C TEOPETUUECKUM MaTepHAIOM, IIPEICTaBICHHBIM BO BTOPOM pa3jieie TaHHON JUCLHUILINHBL.

OcHOBHas MTeparypa

1. Tonuapos A.A. Merponorus, crangapTi3anus u ceprudukanms: Yued. mocodue mus By3oB / A.A. I'oruapos, B.Jl. Komsuios. — 5-¢ m3s.,

crepeorun. — M.: Akagemust, 2007. — 240 c.

JlononHUTeNbHAs TUTEpaTypa

2. Slcenxos E.IL, ITapdenosa JI.A, Cranenko C.I1. KorTpons neranei yHHBepcaIbHBIMH H3MEPHTENBEHBIME CPECTBAMH: Y4eOHOe ITocodue. —
Bparck: BpI'TY, 2004. 86 c.

KoHTponbHbIE BOIPOCH UL CAMOIPOBEPKU:

1. Kakoii mporiecc moydeHus H3AeIHi Ha3bIBAIOTCS KOBKOH?

1. Kakoi npuHIUII TI0JI0KEH B OCHOBY KOHCTPYHUPOBaHUsI KAJIHOPOB?

2. Kaxue pazmepsl y KaIMOpOB Ha3bIBAIOTCS MPECIbHBIMU U KAKUE UCTIOTHUTEIbHBIMU?

3. Ha3naueHne n KIaccHpUKaIms HHCTPYMEHTAIbHBIX KOHYCOB?

4. HopMupoBaHUE TOYHOCTH KOHYCOB?

5. ITapameTps! 1 0003HaYEHHE HHCTPYMEHTAIBHBIX KOHYCOB Mop3e?

JladopaTopHasi padora Ne5

KoHTpPo0/1b TOUHOCTH M3Tr0TOBJIEHUSI MeTPHUYECKOi pe3b0bl 00J1Ta
[enb 3ansTHS:

Usyuenne merona audpepeHINpOBaHHOTO KOHTPOIS U MOJMyYCHHE MPAKTUYECKUX HABBIKOB KOHTPOJISI TOYHOCTH M3TOTOBJICHHS IapaMeTpoB
METPUYECKOi pe3bObl O0NITa Ha MalIOM HHCTPYMEHTAILHOM MUKpockorie MMMU-2.

3ajanue:

1. 3HaKOMCTBO ¢ MeTOIOM UG PEePEHIMPOBAHHOTO KOHTPOJIS TOYHOCTH M3TOTOBJICHUS TAPAMETPOB METPHUYECKON pe3b0bI OoJTa.

2. 3HaKOMCTBO C YCTPOHCTBOM, HACTPOHKOH M pabOTOI MaJoro HHCTPYMEHTAIEHOTO MUKpockona MMU-2.

3. I3Mepenne AeiicTBUTENBHBIX Pa3MEPOB M 3aKIIFOUYEHHE O TOJHOCTH METPUUYECKON KperexKHOI pe3pObl Gomra.

Ilopsa0K BBIIOIHEHUS:

1. Ha ocHOBaHMHM KOHCIIEKTa JICKIINHA, PEKOMEHIyEeMbIX HCTOYHHKOB, OCHOBHOW M JOMOJHUTENBHON JTUTEPATyphl U3YYNTh ONPENSICHNUS: IIar
pe3bObl; HOMUHATBHBIC H TIPEJIebHBIC MAapaMeTPhl HAPY)KHOTO, CPEIAHEr0 M BHYTPEHHETO AMaMeTpa 00iTa; MOTPEITHOCTH IIIara M MOJIOBUHBI yIia
npoduiist pe3pObl; U3MEPEHHBII U IPUBEICHHBII CPEHUN TUaMETpP Pe3bObIL.

2. BeIOpaTh HEOOXOAUMBIE [UISl PELICHUS TaHHBIC, BBIIIOIHUTH pacyeT 3a/IaHus, COCTaBHTh IMHCHMEHHBIH OTYET O pe3yibTaTax HpOJeNaHHON
PpaboThI, HPUMEHHUTB HOTyYeHHBIE 3HAHHS B IIPOLIECCE TPEHUHTA B (JopMaTe MaJIol TPYIIIBL.

®Popma OTYETHOCTH:

Ortuer cllaercs B IIeYaTHOM BHJIE. B oTueTe JOMKHBI IPUCYTCTBOBATh:

1. Homep BapuaHTa.

2. llenp 3ausTus

3. 3aganue.

4. Pemenue.

5. Cxema Manoro MHCTPYMEHTAIBHOTO MHKpockoma MMMU-2, cxema moneil IOIMYCKOB METPUYECKOM pe3bOBbl 00NTa, CXeMa H3MEpeHUs
JCICTBUTENBHBIX Pa3MEPOB NapaMETPOB METPUUECKON pe3bObl GonTa.

6. OTBeTHI Ha BONPOCHI 33aHHI.

3amgaHus 11 caMOCTOSTEIbHOH pabOoThL:

IIpenycMOTpeHbI BapHAHTOM CTYZACHTA.

PekoMeHIaluy 110 BBITIOIHEHUIO 331aHH i ¥ TIOATOTOBKE K NMPAKTHYECKOMY 3aHATUIO

O3HAKOMHTECSI C TEOPETUIECKUM MAaTEPHAIIOM, IIPEICTaBICHHBIM BO BTOPOM pa3/eie JaHHOH IUCIUILINHBL.
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OcHOBHast TUTEpaTypa

1. ToruapoB A.A. Metpornorus, cTanaapTu3anus U cepruduxanus: Yded. mocobue nust By3oB / A.A. I'onuapos, B./l. Komsuios. — 5-¢ u31.,

crepeorunt. — M.: Akagemust, 2007. — 240 c.
JlononHuTeNbHAS IUTEPATYpa

2. Slcenxos E.IL, ITapdenosa JL. A, Cranenko C.I1. KonTpons gertanell yHHBepCcaIbHBIME H3MEPHTEIFHEIME CPECTBAMH: YdeOHOe mocobue. —
Bparck: BpI'TY, 2004. 86 c.

KoHTpoIbHbIE BOIPOCHI 115 CAMOIPOBEPKH:

1. TlpuBenuTe Knaccu(UKAMIO pe3b0 M0 SKCIITyaTallHOHHOMY Ha3HAYEHHIO.

2. HazoBuTe HOpMUpYEMBbIE ITApaMETPbl METPUUECKOI Pe3bObL.

3. YKaxxuTe Ha3HaYeHUE KPEHEeHKHON U PEryJIMPOBOYHON METPUUECKOM pPe3bOBbl.

4. Kak ompezensitoT mar, HOMHHAJIBHBIE CPDEIHUN U BHYTPEHHUH JHaMETPhl METPUUYECKO pe3bObI?

5. O003Ha4YeHKEe AOMYCKOB U OCAT0K METPUIECKON Pe3bObI?

6. Ha kaxue HOpMHpyeMble TapaMeTpbl pe3b00BOro COSANHEHHUsSI He MPEAYyCMOTPEHBI JOIMYCKH IPH M3TOTOBJICHUH raiiku u 6onra?

7. Ilo xkakuM HOPMHpPYEMBIM ITapaMeTpaM MeTPUUIECKOI pe3bObl raifiku 1 O0oNTa JenaeTcs 3aKIIoYeHne 00 UX TOJHOCTU?

JlaGopaTopHas paGora Ne6
Kontpoas norpemHocTa GopMsbl IJIaJKUX HUIMHAPHYECKHUX JAeTallel
[enb 3aHsATHSA:

V3ydenne MeTo/a U MOIyYeHHE IPAKTHUECKUX HABBIKOB KOHTPOJIS MOTPEIIHOCTH ()OPMBI BTYJIKH H Baja.

3ajanue:

1. 3HaKOMCTBO € METOIOM KOHTPOJISI IIOTPELIHOCTH (HOPMBI LIMITHHAPUUESCKHX ACTANICH.

2. zmepenne norpentHocTé GOpMbl HIIHHAPUISCKUX JeTalel U 3aKII0YeHHe 0 TOAHOCTH BTYJIKH U Baja.

Iops 10K BBIOIHEHHS:

1. Ha ocHOBaHMM KOHCHEKTa JIEKIMH, PEKOMEHJYEMbIX MCTOYHUKOB, OCHOBHOH M JONOJHUTEIbHOW JIMTEPAaTypbl U3YYWUTb ONPEIEICHUS:
COCTaBIISIIOIIE TEOMETPUUECKON TOYHOCTH ITIAAKUX IMIMHAPUYECKUX JIETaJIeH; HOTPeIIHOCT! (OPMBI IIIaIKUX HIIIHHIPHIECKHUX AETaJIeH; NOMyCKH
LWIAHIPUIHOCTH U KPYTTIOCTH.

2. BriOpath He0OXOAMMBIE JUIs PELICHHs JaHHbIE, BHIIOJHUTH PacyeT 3aJaHus, COCTABUTh IHCHMEHHBIA OTYET O pe3yJbTaTax MpPOAEIaHHOM
PabOTbI, HPUMEHHUTB ITOJIY4YEHHbIC 3HAHHS B HPOLIECCE TPEHHHTA B (hopMaTe Majioi IPyIIIbL.

dopma oTIeTHOCTH:

Ortuer ciaercs B IIe4aTHOM BHJie. B oTueTe JOKHBI IPUCYTCTBOBATh:

1. Homep BapuanTa.

2. Ilens 3aHATHS

3. 3aganue.

4. Pemenue.

5. Cxema morpemHocTd popMbI BTYIIKH U Bajla B IPOAOIEHOM H ITONIEPETHOM CEUCHHUSX.

6. OTBETHI Ha BOIIPOCHI 33/1aHHUSI.

3amgaHus 1J1 caMOCTOATEAbHOM pabOoThI:

IIpenycMOTpeHbI BapHAaHTOM CTYACHTA.

PekoMeHIaluUH 110 BBIIOIHEHUIO 31aHH ¥ IIOTOTOBKE K MPAKTHYECKOMY 3aHATUIO

O3HAKOMHUTBCS C TEOPETHYECKUM MaTepHaJIOM, TIPECTABICHHBIM B IIIECTOM pa3fieie JaHHOH JUCIUILINHBL.

OcHOBHasI TUTEpaTypa

1. T'onuapoB A.A. Metponorus, cranaaptuzanus u ceprudukanus: Yued. mocodue mis By3oB / A.A. T'onuapos, B./l. Konbuios. — 5-¢ u3n.,

crepeorun. — M.: Akagemust, 2007. — 240 c.

JlononHuTeNbHAS TUTEPATypa

2. Slcenkos E.IL, [Mapdenosa JI.A, Crauenko C.I1. KonTpons neraneii yHHBEpCAIbHBIMEA H3MEPHTENBHBIME CpEICTBaMU: Y uebHOe ocobHe. —
Bparck: BpI'TY, 2004. 86 c.

KoHTpoIbHBIE BOIPOCH! JUIS CAMOIPOBEPKU:

1. Uto Ha3bIBaeTCs MOTPEIIHOCTHIO (GOpMBI feTanen?

2. HazoBuTE COCTABIISAIONINE T€OMETPUYECKON TOYHOCTH JICTaNCH.

3. OObsicHUTE NPUYMHBI 00pa30BaHMS IOTpeITHOCTell (GOpMBI NeTanedl W MX OTPHIATENbHOE BO3JCHCTBHE Ha PaboTy pasiMYHBIX Y3JIOB
COBPEMEHHBIX MAIlFH.

4. HopMupoBaHue OTKIOHEHHUIT HOpMBbI reTaneii?

5. Kakue morpermHocti (OpMbI HAOMIOAIOTCS y TIAJKUX LMIMHIPHYECKHX AeTaliell B MPOJOJIGHOM U IOIEPEeYHOM CEUCHHSX M KaKMMH
JIOITyCKaMH OHH OTpaHUYHBAIOTCA?

JlaGoparTopHasi paGora Ne7

KoHTpoJb IepoXoBaTOCTH NOBEPXHOCTH JeTaJjiei
[enb 3aHATHS:

VI3ydeHre METOIOB M CPEICTB M3MEPEHHs IIEPOXOBATOCTH IIOBEPXHOCTH JIETale, a Talkoke ONpeeNeHie napaMerpa mepoxosaroctu R, npu
oMo MiUKkpockorna MMU-2.

3anaHue:

1. 3HaKOMCTBO ¢ METOIaMH KOHTPOJIS IIEPOXOBATOCTH IIOBEPXHOCTH JIeTalICH.

2. 3HAKOMCTBO C YCTPOWCTBOM, HACTPOMKOM 1 pabOTON MaIOr0 HHCTPYMEHTATLHOTO MUKpOcKona MMU-2.

3. M3amepenue napaMerpa MIEPOXOBATOCTH R, Ha MOBEPXHOCTH Baa.

Iops10K BBITOIHEHHS:

1. Ha ocHOBaHMHM KOHCIIEKTA JICKIHil, PEKOMEHIYEMBIX HCTOYHHKOB, OCHOBHOW M IOMOJHHUTEIBHON JHMTEPAaTyphl U3YYHUTH OIPEACICHUS:
6a3oBast JUIMHA; IPOQHIOrpaMMa [MIEPOXOBATOCTH MOBEPXHOCTHU JAETANIH; apaMeTPhl IEpOX0BATOCTH; HOPMHUPOBAHHE LIEPOXOBATOCTH.

2. BeIOpaTh HEOOXOAUMBIE [UISl PELICHUS TaHHBIC, BBIIIOJHUTH pacyeT 3aJaHusl, COCTaBHTh IMHCHMEHHBIH OTYET O pe3ysbTaTax HpoJelaHHON
PaboThI, IPUMEHHUTB ITOIY4YEHHbIC 3HAHHS B POLIECCE TPEHHHTa B (hopMaTe Majioi TPYIIIbL.

dopma 0TIETHOCTH:

OtyeT cliaeTcsi B IeYaTHOM BHjie. B oTyere HOIKHBI IPUCYTCTBOBATH:

1. Homep BapuaHTa.

2. Ilenb 3aHATHS

3. 3ananue.

4. Pemenue.

5. Cxema Majioro HHCTpyMEHTaIbHOr0 MHKpockonna MMM-2, cxema KOHTpOJIS IIEPOXOBATOCTH MOBEPXHOCTH BaJa.

6. OTBeThI Ha BOIPOCHI 3a/1aHHUSI.

3ajiaHus 11 CAMOCTOATEAbHON PabOTHL:

IpexycMOTpEHBI BapHAHTOM CTYACHTA.

PekoMeHIaluy 110 BBITIOIHEHUIO 331aHHi U TIOATOTOBKE K NMPAKTHYECKOMY 3aHATUIO

O3HAKOMHTBCS C TEOPETHICCKIM MATCPHAIIOM, IPEICTABICHHBIM B IIIECTOM pa3fieie JaHHOH JUCIUILIHHBL.
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OcHOBHast TUTEpaTypa

1. ToruapoB A.A. Metpornorus, cTanaapTu3anus u cepTudukanus: Yued. mocodue asi By3oB / A.A. I'onuapos, B.Jl. Kombsutos. — 5-¢ u31.,

crepeorunt. — M.: Akagemust, 2007. — 240 c.
JlononHuTeNbHAS IUTEPATYpa

2. Slcenxos E.IL, ITapdenosa JI. A, Cranenko C.I1. KonTpons gertanell yHHBepCcaIbHBIME H3MEPHTEIFHEIME CPEACTBAMH: Y 4ebHOe Imocodue. —
Bparck: BpI'TY, 2004. 86 c.

KoHTpoIbHbIE BOIPOCH! 115 CAMOIPOBEPKH:

1. laiiTe onpeneneHue mMepoxXoBaTOCTH IOBEPXHOCTH AeTallel.

2. Kakum o6pa3om BbiOupaercs 6a3oBas [JumHa | 1u1s u3MepeHust mapameTpoB IepoXoBaToCTH?

3. Ha3oBuTe OCHOBHBIEC CTAaHIAPTHBIC ITAPAMETPHI LIIEPOXOBATOCTH.

4. HopMupoBaHHe IIEPOXOBATOCTH OBEPXHOCTH JeTanei?

5. O003Ha4YeHHKE MLIEPOXOBATOCTH Ha pabOUYHX YepTexax aeTaieit?

IIpakTuyeckoe 3ansaTue Nel

Pacuer u BbIOOP MOCAAKH € 3230POM AJIl MOJMIMITHUKA CKOJIbKEHUS

Ilens 3aHATHS:

Paccunrtarth OByMs MeTOJaMH BeIMYHHY MHHHMAJIbHOTO 3a30pa M BBIOpaTh IOCAJKH HPEINOYTHTEIFHOTO NPUMEHEHUS C 3a30pOM JUIL
noAmunHuKa ckosbxenus (I1C).

3ajanue:

1. Pacuer BeMMUMHBI MHHUMAIBHOTO 3a30pa U BBIOOp MOCATOK C 3a30pOM JUIS HOIINITHUKA CKOJIbKeHHs. CpaBHeHHe HalIeHHBIX II0CaJOK U
BBIOOP U3 HHX JIyYLICH.

2. O6o03nauenue nocaaku [1C ¢ 3a30poM Ha COOPOUHOM YEpTEKE.

3. OGo3HaueHne Ha pabOYNX YepTexkax Bajla M BTYJIKH NPEASNbHBIX OTKIOHEHHH OT HOMHHAJIBHOTO AMAaMeTpa, JOIYCKOB Ha IOTPENIHOCTH
(hOpMBI ¥ B3aUMHOT'O PAaCIONIOKEHUs IOBEPXHOCTEH JeTalied, BUaa TepMooOpadOTKH, TapaMeTpOB TBEPAOCTH U IIEPOXOBATOCTH.

Iops 10K BBIOIHEHHS:

1. Ha ocHOBaHWM KOHCIEKTa JIEKIHil, PEKOMEHIYeMBIX HCTOYHHKOB, OCHOBHOH M IOIOJHHTEIBHOH JINTEPATYphl M3YYHTH OIPENEICHHUS:
KOHCTPYKTHBHBIE OCOOEHHOCTH; HpeumyllecTBa M HenoctaTku noxammnuuka ckoibxenus (IIC); wuapl tpenus B IIC; Hecymas cnocoOHOCTH
HOJILINITHAKA CKOJIBKEHHUS; CXEMa TOJIeH AOIMYCKOB MOCAAKHU C 3a30POM.

2. BeiOpaTe HEOOXOAUMBIE [UIS PELICHUS JaHHBIE, BHIIOIHUTH pacdeT 3a/JaHus, COCTABUTH IHMCHMEHHBIH OTYET O pe3yibTaTax HpOJeTaHHON
PabOTbI, HPUMEHUTB ITOIY4YEHHbIC 3HAHHS B POLIECCE TPEHHHTA B (hopMaTe Majioi IPyIIIbL.

®dopma 0TYEeTHOCTH:

Ort4eT cliaeTcs B IeYaTHOM BHJE. B oTdere MOIDKHBI IPUCYTCTBOBATH:

1. Homep BapuanTa.

2. lenp 3ausTHS

3. 3ananue.

4. Pemenue.

5. CxeMmbl 1o1€it JOIyCKOB MOCA/I0K C 3a30POM.

6. OTBETHI Ha BOIPOCH! 33laHUS.

3amgaHus 1J1 caMOCTOATEAbHON pabOoTh:

IIpenycMOTpeHBI BApUAHTOM CTYJCHTA.

PexoMeHaIyy no BEINOIHEHNIO 33IaHUH 1 TOTOTOBKE K NPAKTHIECKOMY 3aHITHIO

O3HAKOMHTBCS C TEOPETHYECKIM MaTEpHAIIOM, IPEICTABICHHBIM B LIECTOM pa3Jiele JaHHON IUCIUTIIHHBL.

OcHOBHas UTEpaTypa

1. Tonuapos A.A. Merponorus, crangaptu3anms u ceprudukamys: Yue6. mocodue juist By30oB / A.A. T'oruapos, B.JI. Komsuios. — 5-¢ m3s.,

crepeorun. — M.: Akagemust, 2007. — 240 c.

JlononHuTeNbHAS TUTEPATypa

2. SlcenxoB E.II. Pacuer 1 BBIOOp HOITYyCKOB M IOCAIOK COSIWHEHMIT neTanei mammH: ydeOHoe nocobue / E.IL. Slcenxos, JI.A. IlapdeHoBa,
C.I1. Cranenko.— 2-e u31., nepepab. u gom. — bparck: BpI'Y, 2009. — 116 c.

KoHTpoIIbHbBIE BOIPOCH! 115 CAMOMPOBEPKH:

1. HasoBuTe mpenMyIiecTBa 1 HEAOCTATKH MO/IIMITHIKA CKOJIBKEHHUSI TTepE/T MOAIIMITHUKOM KaueHHsI.

2. Kaxue Buap! TpeHust MoryT ObITh B [1C?

3. OOBSICHUTE TIPUYMHBI YBEINUCHHS 3a30Pa U YMEHBIICHHS TOJIIUHBI MACIISTHOTO CJI0S B MPOLIECCE SKCIUTyaTalll) MO/IIAITHAKA CKOJIBKECHUS.

4. OOBSICHATE OT KaKUX [TAPaMETPOB IOIIHITHAKA CKOJIBKEHHS 3aBHCHT €ro HeCyIasi ClIoCOOHOCTb.

5. IMocTpoiite cxeMy Moeit JI0MyCKOB MOCAIKH C 3a30pOM B cucteMe otBepetrst H u cucreme Bana h.

I[pakrunyeckoe 3ansaTHE No2

Pacyer u BbIOOp MOCAAKH C HATATOM [JIsl HEPa3bEMHOI0 NMPECCOBOI0 COeIMHEHUS
[enb 3aHsTHS

Paccuurtath IByMsI METOJaMH BEJIWYMHBI MHHHMAJIGHOTO M MaKCHMaJIbHOTO (pyHKIIMOHAJBHBIX HATATOB JUI NEpefaddl 3aJJaHHOTO KPYTSIIEro
MOMEHTA ¥ BBIOPATh MOCAIKU MPEIIIOITHTEILHOTO IPUMEHEHHS ISl HepazbEéMHOTO mpeccoBoro coenunenust (I1P).

3aanue:

1. Pacuer BeIMYMHBI MUHUMAJIBHOTO U MaKCHMAJIBHOIO (DYHKIMOHAIBHOTO HATsra, BBHIOOP ITOCAJKOK MPEANOYTUTENBHOTO MPUMEHEHUs C
HATSTOM JUIST HEPa3bEMHOTO IIPECCOBOTrO coequHeHsi. CpaBHEHHE HAMIEHHBIX MTOCA0K U BHIOOP U3 HUX JIYYIIICH.

2. Obo3nauyenne nocajaku TP ¢ Hatsrom Ha cOOPOYHOM HepTEKeE.

3. O6o3HaueHne Ha pabOYMX YepTexkax Bajla U BTYJIKH NPEACHbHBIX OTKIOHEHHH OT HOMHHAJIBHOTO AWAMeETpa, AOMYCKOB Ha MOTPELIHOCTH
(hOpMBI U B3aHMHOTO PACTIONIOKEHHUS IOBEPXHOCTEH /ieTaleil, Biaa TepMOOOpabOTKH, MapaMeTpOB TBEPIOCTH H IIEPOXOBATOCTH.

TIOpAIOK BBINOJIHEHHS:

1. Ha ocHOBaHMHM KOHCIEKTa JIEKIHil, pEKOMEHIYeMBIX HCTOYHHKOB, OCHOBHOH M IOIOJHHUTEIBHOMN JINTEPaTyphl H3YYHTH ONPEHCICHHS:
CIIOCOOBI 3aPECCOBKH JieTaleil; obecreueHne HeOABIKHOCTH JIeTallell B Hepa3heMHBIX COSTHHEHHSIX; YCIOBHS BBIOOPA TOCAIOK C HATSATOM; CXeMa
TOJIel TOIYCKOB ITOCAJKH C HATSATOM.

2. BoeIOpaTh HEOOXOAUMBIE JUISl PELICHUS TaHHBIC, BBIIOJHUTH pacyeT 3a/IaHus, COCTaBHTh IMHCHMEHHBIH OTYET O pe3ysbTaTax HpoJelaHHON
PpaboThI, IPUMEHHUTD MOJTyYCHHBIE 3HAHKS B MPOLIECCE TPEHUHTA B (JOPMATE MAJION TPYIIIIBL.

dopma 0TIETHOCTH:

OtyeT cliaeTcst B IeYaTHOM BHjie. B oTyere HOKHBI IPUCYTCTBOBATh:

1. Homep BapuaHTa.

2. lenp 3ansaTHS

3. 3apanue.

4. Perenue.

5. CxeMsl TI071€ii OMYCKOB MOCAI0K C HATSTOM.

6. OTBeThI Ha BOIPOCHI 3a/1aHHUI.

33.2 AHUA NJIT CaMOCTOATEIbHOU IZB.GOTI)IZ
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IIpenycMOTpeHBI BApHAHTOM CTY/CHTA.
PexoMeHIaIyy 0o BEINOIHEHUIO 33JaHUH U IOATOTOBKE K TPAKTHIECKOMY 3aHITHIO
O3HAaKOMHMTBCS C TEOPETHYECKUM MaTepHaJIOM, TIPECTABICHHBIM B IECTOM pa3Jieiie AaHHOH JUCIUILINHBI.
OcHOBHast TUTEpaTypa
1. ToruapoB A.A. Metpornorus, cTanaapTu3anus u cepTudukanus: Yuebd. mocodue st By3oB / A.A. I'onuapos, B.Jl. Konsuios. — 5-¢ u31.,
crepeorurl. — M.: Akagemust, 2007. — 240 c.

JlononHuTeNnbHAs IMTEpaTypa

2. SlcenxoB E.II. Pacuer u BHIOOp HOIYCKOB M MOCATOK COSAWHEHMI neTaned mammH: yueOHoe mocodue / E.IN. Scenxos, JI.A. IlapdeHoBa,
C.I1. CraueHko.— 2-e u31., nepepab. u gon. — bparck: BpI'Y, 2009. — 116 c.

KoHTpoIbHbIE BOIPOCH! 115 CAMOIPOBEPKH:

1. Ha3oBuTe cocoObl 3apeccOBKH AETaNICH.

2. Kakum 00pa3om obecriednBaeTcsi HeMOABIKHOCTD JeTajieil OTHOCHTEIBHO APYT ApYyra B HEPa3beMHbIX COSIMHEHUSX?

3. ITo KakuM yCJIOBUSIM BBIOMPAIOTCS CTaHJIAPTHBIE [TOCAJIKHU C HATSATOM?

4. Haueptute cxeMy II0JI€H TOITyCKOB ITOCAJIKH C HATSTOM B cicTeMe oTBepcTus H u cucreme Baina h.

IIpakTuyeckoe 3ansaTue Ne3

Pacuer u Bblﬁ()p MmoCaJIoOK C 3a30pOoM U nepexouﬂoﬁ AJIST YCTAHOBKHU KOJICI MOAIIUITHUKA KaYCHUHA
[enb 3aHsATHSA:

Paccunrtarh IByMsI METOJaMH MHTCHCHBHOCTH PaJHUalIbHOI HArpy3KH Ha IIOCAJOYHYIO IIOBEPXHOCTH Bpamllalomieiicss JeTaad U MUHHMAaJIbHEIH
HATSAT MEXAY LUPKYISIMHOHHO HArpyXKEHHBIM KOJIBIIOM IIOJIIMITHUKA KaueHHs H CONPSAraeMod MAeTaiblo, BHIOpPaTh MEPEXOAHBIE IOCAIKU
HPEINOYTHTEILHOrO IPUMEHEHHS! Vsl YCTAaHOBKH JIAHHOTO KoJjiblia nouunHika kadenus (I1K).

3ajanue:

1. Pacuer MHTEHCHUBHOCTH pajfalbHON HArpy3KH M MUHHMAIBHOTO HATAra MEXIY LUPKYJSLHOHHO HArPY)KEHHBIM KOJBIOM MOANINITHHKA
Ka4eHHs ¥ CONPSATAeMOM JIeTaNIbI0, BEIOOP MEPEXOJHBIX 1oca oK. CpaBHEHHE HAMEHHBIX 110CA/I0K U BEIOOP U3 HUX JIydIlIei.

2. O603Hauenne nocanok 1K Ha cOopodHOM UepTexe.

3. O6o3HaueHHe Ha pabOYNX YepTexkax Bajla U BTYJIKU NPEASNbHBIX OTKIOHEHHH OT HOMHHAJIBHOTO AMAaMeTpa, JOITyCKOB Ha IIOTPENIHOCTH
(hOpMBI ¥ B3aUMHOT'O PAacIOJNIOKEHUs IOBEPXHOCTEH JeTalield, BUaa TepMooOpabOTKH, TapaMeTpoB TBEPILOCTH H IIEPOXOBATOCTH.

INopsAn0K BBINOTHEHHS:

1. Ha ocHOBaHWH KOHCIEKTa JIEKIHil, PEKOMEHIYyeMBIX HCTOYHHKOB, OCHOBHOH M IOIIOJIHHTEIBHOH JINTEPATYphl M3YYHUTb OIPENENICHHS:
MapKHPOBKa MOAIIMITHIKA Ka4eHHsl; KJIACChl TOYHOCTH n3roTapiuBaroT I1K; BUABI pajuaiabHBIX 3a30pOB B IOAIIMIIHUKE; BUbI HATPYKEHHUs KOJIELl
HOJILINITHAKA KaYeHHs1; IEPEXO/IHbIC TOCAAKH IS LIUPKYIIIIMOHHO HarpyxeHHoro konbla I1K; cxema moneit JOIycKoB 10caioK KOJIEL! IO/IHITHUKA
KaueHHS.

2. BriOpath He0OXOAMMBIE JUIs PELICHHs JaHHbIE, BHIIOJIHUTH PacyeT 3aJaHus, COCTABUTh MHCHMEHHBIA OTYET O pe3yJbTaTax MpPOAEIaHHOM
PabOTbI, HPUMEHHUTH ITOJIY4YEHHbIC 3HAHHS B HPOLIECCE TPEHHHTa B (hopMaTe Majioi IPyIIIbL.

®dopma oTIeTHOCTH:

Ortuer ciaercs B IIe4aTHOM BUJE. B oTueTe JODKHBI IPUCYTCTBOBATh:

1. Homep BapuanTa.

2. Ilens 3aHATHS

3. 3aganue.

4. Pemenue.

5. CxeMbl NOJIeH TOMYCKOB MOCAI0K KOJIEL MOIIUITHUKA KaueHHUsI.

6. OTBETHI Ha BOIIPOCHI 33/IaHMSI.

3amgaHus 11 caMOCTOSTEAbHOH pabOoThI:

IIpenycMOTpeHbI BapHaHTOM CTYACHTA.

PekOMEHIANNH 110 BBITONHEHUIO 3a1aH1i ¥ TIOATOTOBKE K MPAKTHYECKOMY 3aHATUIO

O3HAKOMHTBCS C TEOPETHYECKIM MaTEpHAIIOM, IPEICTABICHHBIM B LIECTOM pa3Jiele JaHHON IUCIUTIIHHBL.

OcHOBHasI TUTEpaTypa

1. T'onuapoB A.A. Metponorus, cranaaptusanus u ceprudukanus: Yued. mocobdue mis By3oB / A.A. T'onuapos, B./l. Konbuios. — 5-¢ u3n.,
crepeorun. — M.: Akagemust, 2007. — 240 c.

JlononHuTeNnbHAs IUTEPATypa

2. SlcenkoB E.II. Pacuer 1 BBIOOp JOIMYCKOB M MOCAIOK COCAMHEHHH neTanei mamuH: ydeOHoe mocobue / E.IL. Scenxos, JI.A. TlapdeHoBa,
C.I1. Cranenko.— 2-e u3., nepepab. u gom. — bparck: BpI'Y, 2009. — 116 c.

KoHTpoJIbHBIE BOIPOCH! JUISL CAMOIPOBEPKU:

1. ITo HOMepY MOAIIMIHUKA KaYCHHs ONPEACIUTE €r0 OCHOBHBIC XapaKTEPUCTHUKH.

2. ITo xakuM Ki1accaM TOUYHOCTH H3rorapiauBaioT I1K.

3. HazoBuTe BBl pagnaIbHBIX 3230pOB B ITOIIHITHUKE.

4. OObsCHHUTE BUJIBI HATPY)KEHHUS KOJIEI] MOALIIMITHUKA KaYSHHSL.

5. Ilo kakuM HocajkaM ycTaHaBiIuBaroTcs Konbla [1K B 3aBUCHMOCTH OT BH/Ia HATPYKEHUS.

6. HazoBuTe KpUTEpHH 1T BEIOOpA JIY4IlIeH IIepeX0THON MOCa KN JUTS IUPKYIIILMOHHO Harpy>KEHHOTO KOJIbL{a MO JIIHITHAKA.

IIpakTuyeckoe 3ansaTHe Ned
Pacuer npeaejbHBIX U HCTIOJHUTEILHBIX Pa3MepoB KaJIuOpoB

AJISE KOHTPOJIA IIaAKUX HHUJIUHAPUYICCKUX z[eTa.neﬁ
[enb 3aHATHS:

JIs mocaiké ¢ 3a30pOM M IIOCAJKH C HATATOM HA4YepPTHTh CXEMY PACIIONOXKEHHMS IMOJNeH JOIYCKOB KaaHOpOB, PACCUMTATh NpEAeNbHBIC U
UCIIONHUTENBHbIE pa3Mephl pabouiXx U KOHTPOJIBHBIX KaTHOpPOB.

3ajmanmue:

1. M30o6pakeHHe CXEMbI PaCHONIOKEHHUS TIOJIeH JOIyCKOB KaIHOPOB IS TOCAAKK € 3a30pOM MOANINIHIKA CKOIBKEHHS U IOCAIKH C HATATOM
HEPa3beMHOT'0 TIPECCOBOI0 COCIMHEHHSI.

2. Pacuet npenenbHBIX U HCIOMHUTENIBHBIX Pa3MepPOB PaO0UIHX H KOHTPOIBHBIX KaIHOPOB.

3. O6o3HavyeHne Ha paboUMX YepTekax KanuOpa-mpoOKu U Kanubpa-ckoObl MAPKUPOBKH, UCTIOTHUTEIBHBIX Pa3MEpPOB, BHIIA TEPMOOOPaOOTKH,
IapaMeTPOB TBEPAOCTH M IEPOXOBATOCTH IIOBEPXHOCTEH.

Ilopsa0K BBITOIHEHUS:

1. Ha ocHOBaHMH KOHCIEKTa JEKIWH, PeKOMEHIYEeMBIX HCTOUYHHKOB, OCHOBHOH M IONONHHTENBLHOH JHMTEPaTypbl M3y4UTh OIpEeTIeHUS:
NPOBEpKa TOHOCTH JeTallel peIeNbHBIMH KaTHOpaMH; KiacCu(pHKanys KamuOpoB; YCTPOHCTBO M Ha3HAYEHUE PAOOYMX M KOHTPOJIBHBIX KaIHOPOB;
IPUHIIAT KOHCTPYHPOBAHUS KATHOPOB; IPeeNbHbIE U HCTIONHUTENIbHEIE Pa3Mephl KaTuOpoB.

2. BriOpaTs HEOOXOAUMBIC IS PEUICHUS JaHHBIC, BHIIOMHUTH pacdeT 3aJaHus], COCTABUTh IMHCHMCHHBIH OTYET O pe3yibTaTax HpOJeTaHHOI
PabOThI, HPUMEHUTB OTY4YEHHbIC 3HAHHS B POLIECCE TPEHHHTA B (hopMaTe Majol TPYHIIbL.

dopma 0TIEeTHOCTH:

OrtueT craeTcs B IeYaTHOM BHfe. B oTdeTe HODKHBI IPUCYTCTBOBATE:

1. Homep BapuanTa.
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2. lenp 3ansTHS
3. 3aganue.
4. Pemennue.
5. CXeMBI pactosIOXeHHs ToJIei IOMyCKOB KaIHOPOB.
6. OTBETHI Ha BOIIPOCHI 33/IaHNUSI.
3agaHus 1J1 caMOCTOATEAbHOM pabOoThI:
IIpenycMOTpeHBI BApHAHTOM CTY/CHTA.
PexoMeHIaIuy 0o BEINOIHEHUIO 3aIaHUi U MTOATOTOBKE K NPAKTHIECKOMY 3aHITHIO
O3HAKOMUTBCS C TEOPETHYECKIM MaTepHaJIOM, TIPECTABICHHBIM B LIECTOM pa3Jiele JaHHON IUCLUIIINHBL.
OcHOBHas MTeparypa
1. ToruapoB A.A. Metpornorus, cTanaapTu3anus u ceprudukanus: Yued. nocodue mst By3oB / A.A. I'onuapos, B./I. Konsutos. — 5-e u3g.,
crepeorurl. — M.: Akagemust, 2007. — 240 c.
JlononHuTenbHAs IMTEpaTypa
2. Slcenxos E.II., ITappenosa JI.A, Cranenko C.II. Pacuer u BEIOOp DOIMYCKOB H IOCATOK COSAMHEHUH NeTaneil MamuH: Y4eOHoe mocobue. —
2-e u3n., mepepad. u gom. — bparck: bpI'TY, 2009. — 116 c.
KoHTpoIbHbIE BOIPOCHI 11 CAMOIPOBEPKH:
1. K xakuM M3MepHTENbHBIM CPEJICTBAM OTHOCSTCS KaTHOPHI?
2. HazoBuTE NPUHLUII IPOBEPKHU MOJAHOCTH JI€TANIEH MpeeIbHBIMU KauOpaMu.
3. IlpuBenute KIaccH(pUKALMIO KATUOPOB 110 KOHCTPYKTUBHBIM U TEXHOIOTHYECKUM MPH3HAKAM.
4. Pacckakute 00 ycTpoiicTBE M Ha3HAUCHHU PaOOYHX H KOHTPOIBHEIX KaMOPOB.
5. Kaxoit npHHLHIT TOTI0KEH B OCHOBY KOHCTPYHPOBAHHs KalTuOpoB?
6. Kakue pazmepsl y KaJIMOpoB Ha3bIBAIOTCA MPEIEIbHBIMU U KAKUE UCTIOIHUTEIbHBIMU?

IIpakTnyeckoe 3anaTHE NS
ObocHoBaHUeE U BHIOOP MOCAOK € 3230pOM (WJIM NEePeXOAHbIX)

JJIS1 IPAMOOOYHOI0 HIJIMIEBOI0 COEAUHEeHHUS
[enb 3aHATHS:

Jlis HONBMKHOTO WM HEMOJBIDKHOTO IPSIMOOOYHOrO IIUIMIEBOTO COCJMHEHHS BbIOpaTh HOMHHAJBHBIC pa3Mepbl M YHCIO 3yObeB,
PEKOMEH/IyeMbIe MOCAJIKH C 3a30pOM (HJIM HEPEXO/IHbIC) MPEIIOYTUTEIBHOTO IPUMEHEHHS IS LICHTPUPYIOLINX [apaMeTpOB.

3ajanue:

1. BeiOop HOMUHAJIBHBIX Pa3MEPOB U YKCiIa 3yObeB NPSMOOOYHOrO IUIUIEBOrO coequHeHnsl. OOO0CHOBaHHE CIIOCOOOB LIEHTPUPOBAHUS BTYJIKU
OTHOCHUTEJIBHO BaJjIa, ONPE/IC/ICHNE LICHTPUPYIOIIUX H HELCHTPUPYIOIINX [1aPAMETPOB JAHHOTO COSIHHEHUSL.

2. Be160op pekoMeHIyeMbIX ITOCaOK ¢ 3a30pOM (HIJIM NTEPEXOJHBIX) IPEIIIOYTHTEIEHOTO IPUMEHEHHUS IS IIEHTPUPYIOIINX [TapaMeTpoB

3. O003HaueHUe MOCaI0K NPSIMOOOYHOTO HITULIEBOTO COSTMHEHHUS Ha COOPOYHOM YepTEKe.

4. Obo3HaueHue Ha paboyMX YepTeKax Baja M BTYJKH LUIMIEBOTO COCIMHEHUS MPEACNIbHBIX OTKIOHEHHH OT HOMHHAIIBHBIX Pa3MEpOB, BUA
TepMOOOPaOOTKH, ITApaMeTPOB TBEPAOCTH U MIEPOXOBATOCTU ITOBEPXHOCTEH.

INops0K BBINOTHEHHS:

1. Ha ocHOBaHMM KOHCHEKTa JIEKIMH, PEKOMEHIYeMbIX MCTOYHUKOB, OCHOBHOM M IOIOJHUTEIbHOW JIMTEPAaTypbl U3YYWUTb OIPEIEICHUS:
JIOCTOMHCTBA U HEJOCTATKH IIUIMIEBEIX COCAUHEHUII C Pa3IMYHBIM HMpOHIeM 3yObeB; CIIOCOOB! ICHTPUPOBAHNS IIUIHIEBON BTYJIKH OTHOCHTEIBHO
BaJla; M3TOTOBJICHHE LUTHIEBBIX JETalei; LEHTPUPYIOIHE U HELECHTPUPYIOIIUE MapaMeTpsl LUIMIEBOrO COCAMHEHHUS; PEKOMEHIyeMbIC IOCaIKU
HPEANOYTHTENBHOTO MPUMEHEHHS [UI LCHTPUPYIOIIUX apaMeTPoOB

2. BeiOpats HEOOXOOUMBIE JUISl PeNICHHs JaHHbIE, BHIIONHUTL pacueT 3aJaHus, COCTaBUTh IMCHMEHHBI OTYET O pe3ysbTaTax MpOieIaHHOH
PaboTbI, HPUMEHUTH ITOITY4YEHHbIC 3HAHHS B HPOLIECCE TPEHHHTa B (hopMaTe Majioi IPYIIIbL.

PopmMa OTYETHOCTH:

OrtdeT criaeTcs B IIeYaTHOM BHe. B oTyere HODKHBI IPHCYTCTBOBATH:

1. Homep BapuaHTa.

2. llenp 3ausTus

3. 3aganue.

4. Pemenue.

5. CXeMsl TOJIel JIOMyCKOB MOCaI0K MPSIMOOOYHOr0 MITUIIEBOTO COSTUHEHUS.

6. OTBeThI Ha BOIPOCHI 33/1aHHUSI.

3agaHus 18 caMOCTOATENLHOH paboThI:

IIpenycMOTpeHBI BApHAHTOM CTYJCHTA.

PexoMeHIaIyy no BEINOIHEHNIO 33IaHUH 1 TOATOTOBKE K IPAKTHIECKOMY 3aHITHIO

O3HaKOMHTECS C TEOPETHISCKUM MaTepHAJIOM, TIPEICTaBICHHBIM B IIECTOM pasjielie JaHHOH ANCIUILIHHEL.

OcHOBHas UTEpaTypa

1. ToruapoB A.A. Metpornorus, cranmaptusaims u ceprudukanys: Y4e6. mocodbue mst By3os / A.A. I'oruapos, B.JI. Konbutos. — 5-e m3,.,

crepeorun. — M.: Akazgemus, 2007. — 240 c.

JlonmonHuTenpHAS TUTEPATypa

2. Slcenxos E.I1., ITapdenosa JI.A, Cranenko C.I1. Pacder u BEIOOpP TOMYCKOB M MOCaJOK COSAMHEHHH JieTanell MammuH: Y4yeOHoe mocobue. —
2-e 3., nepepad. u gon. — bparck: bpI'TY, 2009. — 116 c.

KoHTponbpHbIe BOMPOCHI /I CAMOMPOBEPKH.:

1. HazoBHTE JOCTOMHCTBA M HETOCTATKH HIIUIEBBIX COSANHEHHH C PA3IMYHBIM NPOpHIEM 3yObeB.

2. O6BsicHUTE CIIOCOOBI IEHTPHPOBAHHS HUTHIIEBOH BTYJIKH OTHOCHTEIIBHO BaJa.

3. Pacckakure 0 METOIaX M3rOTOBJICHUS IIJIUIIEBBIX JETAEH.

4. Obo3HaYeHNE MPSIMOOOYHOTO IILTHIIEBOIO COETMHEHNSI Ha COOPOYHOM YEepTEXe B 3aBUCHMOCTH OT CII0CO0A IEHTPUPOBAHUS?

5. KoHTpons JeTaleil IUIMIIEBOTO COSANHEHNS KOMIUIEKCHBIMH KalnnOopamu?

6. [TopnIeMEeHTHBIH KOHTPOJIb IUTHIIEBBIX ACTANEH MpeAenbHbIMU Kamuopamu?

IIpakTuyeckoe 3anaTue Ne6
Pacyer 1 BbIOOP 7ONyCKOB HA H3rOTOBJIeHNE IMJIMHIAPUIECKUX

3y0uaThIX KoJiec U nmepeaay
lenb 3aHATHS:

Jlns 3BONBBEHTHOW LMIIMHIPUYECKOW 3yO4aToM mepenadyd OOOCHOBaTh M BBIOPATh: CTENEHH TOYHOCTH M BHIBI CONPSIKEHHU 3YyObeB;
HOPMHEpYyeMBbIe IOKa3aTeNI! 0 KUHEMAaTHIeCKOH TOYHOCTH, IUIABHOCTH PAaOOTHI M KOHTAKTY 3yObeB; IIOKa3aTell OOKOBOTO 3a30pa.

3ajanue:

1. PacueT 1 BEIOOp OCHOBHBIX TApaMeTpoB 3youaToro coequHeHns. OG0CHOBaHHE U BBIOOP CTENCHEll TOYHOCTH TAOIMYHBIM METOJIOM.

2. BriOop HOpMHpYeMBIX IOKa3aTeleil Ha M3TOTOBICHHE 3yOYaTHIX Iepefad 10 KMHEMAaTHIeCKOH TOYHOCTH, IUIABHOCTU PAOOTHI, KOHTAKTY
3yObeB, TapaMeTPOB OOKOBOTO 3a30pa.

3. BblunciieHne HauMeHbIIEro GOKOBOTO 3a30pa M ONpEJICICHHE BHIA CONPSIKEHNUS IeCTePEH B Iepeade.

4. O6o3HaueHHE CTEIEHEH TOYHOCTH U BH/Ia COIPSDKEHNUS 3y0UaToil mepefadn Ha COOPOTHOM YepTexe.
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5. O6o3HaucHKe Ha pabodyeM depTexKe 3y0uaToro Kojeca MpeieibHbIX OTKIOHEHHI OT HOMHHAJIBHOTO JUaMETPa, JOIYCKOB Ha MOTPELIHOCTH
(OpMBI U B3aUMHOTO PACIONIOXKCHHS, BHAA TEPMOOOPAOOTKH 3yObeB M IIOCAJOYHBIX MOBEPXHOCTEH, MapaMeTpoB TBEPAOCTH M IIEPOXOBATOCTH,
OCHOBHBIX CIIPAaBOYHbIX JAHHBIX JUI1 KOHTPOJIS.

IMopsn0K BEIMOJIHEHHUS:

1. Ha ocHOBaHMH KOHCIEKTa JEKIHi, PeKOMEHIYeMBIX HCTOUYHHKOB, OCHOBHOHW U JONIONHHUTENBHOH JHUTEpaTyphl U3YYUTh ONPEICICHUS:
Knaccuukanus 3y0uaThiX Hepejad I0 3KCILTyaTalMOHHOMY HA3HA4YEHUIO; MOAYJb M YMCIO 3yObeB IIeCTepEH B 3yO4aTol mepejade; CTENCHH
TOYHOCTH [0 KHHEMATHYECKON TOYHOCTH, IUIABHOCTH PAa0OThI M KOHTAKTy 3yObeB B mepeiaue; OOKOBOM 3a30p B 3y0uaToil mepenaye; BUI CONPSDKEHHS
U JIOITyCK Ha OOKOBOM 3a30p.

2. BbiOpaTh HeOOXOMMMBIE JUIS PELICHUS NAHHBIC, BBIOIHUTH PAacyeT 3aJaHUs, COCTABHTh IMCHMEHHBI OTYET O Pe3yNbTaTax MpPOJEIaHHON
PabOThI, HPUMEHHUTB ITOIY4YEHHbIC 3HAHHS B POLIECCE TPEHHHTa B (hopMaTe Majloi IPyIIIbL.

®dopma 0TIEeTHOCTH:

Ortuer ciaercs B IIe4aTHOM BUJie. B oTueTe JOIDKHBI IPUCYTCTBOBATh:

1. Homep BapuanTa.

2. llenb 3ausiTust

3. 3ajanue.

4. Pemenue.

5. Cxema 60KOBOro 3a30pa B 3yOuaroii mepeznade.

6. OTBEThI Ha BOIIPOCHI 33/1aHHUSI.

3agaHus 1J1 caMOCTOATEAbHOM pabOoThI:

ITpenycMOTpeHbI BapHAaHTOM CTYZACHTA.

PekoMeHaluy 110 BBIIOIHEHUIO 33IaHHi ¥ TIOATOTOBKE K IPAKTHYECKOMY 3aHATUIO

O3HAKOMUTBCS C TEOPETHYECKUM MaTepHaJIOM, IIPEJCTABICHHBIM B IECTOM pa3Jieie JaHHOH JUCIUILINHBL.

OcHoBHas uTepaTypa

1. l'onuapoB A.A. Merpororus, crangapTusanus 1 ceprudukanusa: Yued. nocodue mis By3oB / A.A. T'onuapos, B./l. Konbuios. — 5-¢ u3n.,

crepeorunl. — M.: Akagemust, 2007. — 240 c.

JlomonHUTeNbHAS INTEPaTypa

2. ScenkoB E.IL., ITapdenosa JI.A, Crauenko C.I1. Pacder u BBIOOp JOMYCKOB M IOCAI0K COCIMHEHUI eTaneil MamunH: YueOHoe nocodue. —
2-e u3n., mepepad. u gom. — bparck: BpI'TY, 2009. — 116 c.

KoHTpOIbHBIE BOIPOCHI JUISL CAMOIPOBEPKU:

1. Kimaccudukanys 3y64aThIX Iepesad Mo dKCIUTyaTallHOHHOMY Ha3Ha4eHUI0?

2. Kakum 00pa3oM BBIOUPAIOTCS MOJYJIb M YHCIIO 3yObEB BEIYILEH 1 BEOMOH 1ecTepEH B 3yOuaToit nepenaye?

3. Kaxum o0pa3oM Ha3HAYaIOTCs CTEIIEHN TOYHOCTH 110 KHHEMaTHYECKOH TOYHOCTH, INIABHOCTH pabOTHI H KOHTAKTY 3yObeB B Iepenaue;

4. Haznauenue 60KOBOTO 3a30pa B 3y04aToil mepeaaye.

5. HazHaueHue Buza CONPSDKEHMS U JIONYCKa HAa OOKOBOI 3a30p.

6. O6o3HaueHHe 3y0UaToil neperady Ha cCOOPOUHOM YEpTexKe.

9.2. MeTonnyeckue yKa3aHusl 10 BHITIOJTHEHHIO PacyeTHO-Tpaduyeckoii padoTnl

CTpyKTypa MOsICHUTENBHOM 3aUCKU, TpeOOBAaHUS K COJCPKAHUIO U OPOPMIICHUIO TEKCTOBON U
rpaduyueckoil yacTu pacdeTHO-rpapuueckol pabdoThl, a TaKXKe MPUMEPHI pacueTOB MPUBEIEHBI B
yuebHOM mocobun: fcenkoB E.I1. B3anmo3zameHsseMOCTh B MAalIMHOCTPOCHUU: yuyeOHOEe mocobue /
E.I1. fIcenkos, JI.A. [lapdenora. — Bparck: bpI'Y, 2016. — 114 ¢. [¢.70...110].
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10. TEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Nudopmannonno-koMmmynukatuBasie TexHogoruu (MKT) ucnions3yrorest mis:
- I0JTy4yeHHs HHGOPMALUU IIPU MOATOTOBKE K 3aHATHUAM;
- CO3JIaHMs IPE3EHTAMOHHOIO COIIPOBOKICHHUS 3aHATUI;
- pabOTHI B AJIEKTPOHHONW HHPOPMALIMOHHOM cpefe.

CTaH,Z[apTHOC JIMOCH3WOHHOC ITPOTPaAMMHOC o0ecrieyeHue:

1. Microsoft Imagine Premium: Microsoft Windows Professional 7.
2. Microsoft Office 2007 Russian Academic OPEN No Level.

3. AnTHBHpYCHOE porpammHoe obecrieuenue Kaspersky Security.
4. KOMIIAC 3D V12 LT.
5. Adobe Reader.

11. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuenv ocnonozo Ne JIx, JIP, IT3
3anamus ayoumopuu o0bopyoosanusn
Tk Jlexumonnast / ceMuHapckas Ve6Has MeBel i
aAyIUTOPUS
VYuebHas Mebens;
JlaGopaTopust TexHUYeCKUX | MepuTelbHBIA HHCTPYMEHT.
JIP JIP Ne 1...7
CpEJICTB U3MEPEHUS Muxkpockornsl MBC-10,
MMYV-3, UMIJL
m Jlexumonnast / ceMuHapckas VaeGHas MeGels i
ayIUTOPUS
Vuebunas meodens; 10-TTK i5-
2500/H67/4Gb
PT'P Uwuranbubiii 3ai1 Ne 1 (MmoruTOp TFT19 Samsung); -
npuntep HP LaserJet
P2055D
Vuebuas mebens; 10-T1K i5-
2500/H67/4Gb
CP YuranbHenii 3a1 Ne 1 (MmornTOp TFT19 Samsung); -

npuntep HP Laser]Jet
P2055D
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IIpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 IPOBEJEHU A
IHNPOMEXYTOYHOU ATTECTAIHUHA OBYYAIOIIIUXCHA 11O JUCIUITJIMHE

1. Onucanue ¢GoHIA OLIEHOUYHBIX CPEACTB (ACMOPT)

Ne 5
JIeMEHT
KOMIIETEH Pazpnen Tema DOC
KOMIIeTeHI U U
IHH
CHOCOOHOCTH Y4acTBOBAaTh B 1.1. dusnveckue BEIUIUHBI K
pa3paboTKe IporpaMm U HIKaJIbl H3MEPEHUH.
METOJHUK KOHTPOJIS U 1. ®dusngeckue 1.2. MexnyHapoaHas cuctemMa S n—
UCTIBITAHHSA BEJTMYHMHBI, METOJIBI U enunu Sl. HBIC BOIDOCKI
MaIIMHOCTPOUTENBHBIX CpEeNCTBA UX U3MEPEHUI 1.3. Buzbl 1 METO/IbI H3MEPEHHH. p
W3JIeNUH, CPEICTB 1.4. O0uue cBeieHHs O CPEACTBAX
TEXHOJIOIHYECKOTO n3mepennit (CU).
OCHAIIEHHsI, TUATHOCTUKH, 2.1. TlorpentHocTH M3MEPEHHUH, NX
aBTOMaTH3aIMU U KnaccH(UKaLus.
K18 yIpaBICHUS, OCYIIECTBISTH 2. TlorpemrHocT! 2.2. O6paboTKa pe3ynbTaToB
METPOJIOTHYECKYIO TOBEPKY n3MepeHni, oopadoTka OJTHOKPATHBIX U3MEPEHUH. DK3aMeHaloH-
CPEICTB U3MEPEHUS Ppe3ynbTaToOB, BEIOOD 2.3. O6paboTKa pe3yIbTaToB HBIE BOIIPOCHI
OCHOBHBIX ITOKa3aTenei CPEICTB U3MEPEeHUH MHOT'OKPATHBIX U3MEPEHHH.
Ka4yecTBa BbIITyCKaeMOH 2.4. Beibop cpeacTB H3MepeHui 1o
MIPOJYKIIMH, B OLIEHKE e TOYHOCTH.
Opaka U aHaJIM3€ IPUYMH €ro 3.1. OpraHu3allnOHHBIE OCHOBBI
BO3HHKHOBCHUS, pa3paboTKe OEN.
MEPONPHATHH 10 €To 3.2. HayuHo-MeTOMiYecKue U
porip 3. OcHOBBI 00OecnieueHust i A
MIPeYIPEKACHUIO 1 CMHCTBA H3MEpCHHH mpaBoBbie ocHOBEI OEN. DK3aMeHaluoH-
YCTpaHCHHIO (OEM) P 3.3. Texunueckue ocHoBbl OEN. HbIE BOIPOCHI
6 3.4. TocymapcTBEeHHBII
CIOCOOHOCTH OCBAaMBAaTh U o
METPOJIOTHYECKHI KOHTPOJIb U
MIPUMEHSTH COBPEMEHHBIE HAZBOD
METO/IbI OPTaHNU3AIUH U 4.1. Cranaprusais B
TIpaBIICHUS SIS
l\y/IaII:_)HI/IHOC OHUTETBHBIMA Pocentickoit Genepat.
P 4.2. OCHOBHbBIE [IPUHIUITBI H
MIPOM3BOJICTBAMH, BBIIOIHATH TeopeTHICCKas Gasa
paboTHI IO I0BOJKE U P DK3aMeHalOH-
4. Cranpaptusanus CTaHIapTHU3aLHH.
OCBOEHHIO TEXHOJIIOTHIECKIX 4.3. MeTob! CTAHAapTH3ALMH HBIE BOIPOCHI
MIPOLIECCOB, CPE/ICTB M CHCTEM 4' 4' Me)lcz[yHapoz[Haﬂp " ’
TEXHOJIOTHIECKOTO "
MEXTOCyAapCTBEHHAS
OCHAIIIeHNs1, aBTOMATH3aIINH, CTAMAPTH3AIIS
YIIPABIIGHNA, KOHTPOTA, 5.1 HpI;BOBble O.CHOBLI
JIMAarHOCTHKH B X0J1€ cc.a ’ dxa
TH(QUKAINL.
MOATOTOBKH IIPOU3BOCTBA 5 g CI/ICTCI\I/IILI XML
HOBOM MPOIYKIUH, OLIEHKE UX - DK3aMeHaIMOH-
5. Ceptudukanus cepTudUKaIHN.
[K-19 WHHOBAIIMOHHOTO HBIE BOIIPOCHI
TOTEHIHATA, 10 5.3. Drtansl cepTudukanmy.
; 5.4. Opransl 110 cepTudUKaLNHN U
OTIPEIEICHNIO COOTBETCTBHS
o WX aKKpeJUTaLusl.
BBIITYCKaeMOH MPOIYKIINT
TpeGoBaHmM 6.1. Enunas cucreMa IOMMyCKOB U
. nocagok (ECAII).
perylaMeHTHPYIOIIeH 6.2 iu[OH}ECKI/IZ[q;)O)pMBI .
JIOKYMEHTAIUH; 110 - .
IT JKCHUS ITIOBEPXHOCTCH.
A 63. Wepoxommocrs
H(HUKALIA " .
yuug HOBEPXHOCTEH.
TEXHOJOTHHCCKIX IPOLIECCOB, 6. B3anmo3zameHs1eMoCTh 6.4. Ilocasku B TUIIOBBIX JK3aMCRAIHOR-
CPEACTB U CUCTEM ' C(.)e-,I[I/IHeHI/ISIX HBIE BOIIPOCHI
TEXHOJIOTHIECKOTO ’
————— 55, ButGop wenonos W cpetrs
ABTOMATHU3allMU U o
YIPaBJIEHHUs BbIITYCKaeMOU TIapaMeTPOB ICTAICH MAILIHH.
6.6. Llnmnaapudeckie 3y04aTeie
POy nepeaayn
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2.

JK3aMeHAMOHHbIE BONPOCHI

Ne KoMnerennuun Ne w
I /;[ 9K3AMEHAIIMOHHBIE BOITPOCHI HaWMEHOBaHHUE
Kon Onpenenenne pasjaena
1.1. ®usnyeckue BEIUYUHBI W IIKAJBI
H3MepeHuil 1. ®dusnueckne
CIIOCOBHOCTE Yy4acTBOBATh B 1.2. MexnyHapoaHas cucteMa equauil Sl BEJIMYMHBI,
a3paboTKe MPOrpamMM U m MCTObI U
paspaborike nporp 1.3. Busbl ¥ MeTO/IbI U3MEPCHUH
METOJUK KOHTPOJIA U CpeI[CTBa ux
HCIIBITAHNSI 1.4, OOmme cBemeHHs O CPEACTBAaxX | M3MEpPEHUI
MaNIMHOCTPOHUTEIBHBIX usMmepenuii (CH).
M3ACIHIH, CPCACTE 2.1. TlorpemHOCTH  M3MEpEHHil,  HX
TEXHOJIOTUYCCKOT0 OCHAIIICHHA, KHaCCI/I(i)I/IKaHI/IH 2 HOFpeIHHOCTI/I
NIMArHOCTHKH, aBTOMATHU3AIUU U ' .
) li1g | ynpasremms, ocymectssms 2.2, OGpa?onca pE3yNbTaTOB OTHOKPATHBIX | M3MEPEHHH,
: METPOJIOTHYECKYIO IOBEPKY H3MEPCHHUHI oGpaboTka
CPEICTB H3MEPCHHS OCHOBHBIX 2.3. O6paboTKa pe3yabTaTOB MHOTOKPATHBIX | PE3YNbTaTOB,
TOKa3aTesiel KauecTBa HU3MEpEeHui BBIOOD CpeACTB
BBIITYCKAEMOi IIPOYKLIMH, B 2.4. BpibOp cpeicTB HW3MEpeHHil 1O | H3MEPEHHH
OIICHKE e¢ Opaka 1 aHaJIH3e TOYHOCTH
HquI%H €ro BOSHMKHOBCHI, 3.1. Opranusanuonnsie ocHoBel OEU
paspaboOTKe MEPONPHATHH IO 37 1 - 3. OCHOBBI
€O IPEyIPEKICHAIO 1 2. Hay4HO-MeTozMMeckue W mpaBoBble | oo o
CTpaHEHHIO. ocHoBel OEU
yerp CIMHCTBA
3.3. Texuunueckue ocuoBbl OEU N
HU3MEpEeHU I
3.4. TocymapcTBeHHBIHf METPOIOTUICCKUAN (OEN)
CIOCOGHOCTE OCBaUBaTh U KOHTPOJIb M HAZ[30P
NPUMEHATE COBPEMEHHEIC 4.1. Cragmaptusamuss B Poccuiickoit
METO/Ibl OPraHU3aLUH U Denepauun
TIpaBJIICHUA
yrp 4.2. OCHOBHBIC MIPHUHITAIIEI U TEOPETUIECKAs
MalrnHOCTPOUTEIbHBIMUA 633a CTaHHapTI/I?,a]_H/H/I 4
TMPOU3BOACTBAMU, BBIIIOJIHATH 4 3 M CTaHL[apTI/BaLlI/IH
pPaBOTHI 10 0BOJIKE U .3. MeToasl cTaHmapTH3AIIH
OCBOCHHIO TEXHOJIOTHYECKUX 4.4. Me)KﬂyHapoﬂHag u
HPOLECCOB, CPEACTB U CUCTEM MEXTOCYIapCTBEHHASI CTAHIAPTH3AIIHS
TEXHOJIOTHHCECKOTO OCHAICHHA, | 5 1 TIpapopkle OCHOBBI CEPTH(HKAIIHH
aBTOMAaTU3alluH, YIIPABJICHUA,
KOHTpOJIA, AMarocThku B xoe | -2 CHCTEMBI 1 cXeMbl cepTuduKanun
MOArOTOBKH IIPOU3BOACTBA 5.3. Dramsl CepTI/I(l)I/IKaHI/II/I 5. CepTI/Iq)I/IKaHI/Iﬂ
2. TIK-19 | noBoif MpOAYKLIH, OUEHKE X 5.4. Opraspl 10 CepTHPHUKANMA U KX
HWHHOBAIITMOHHOTI'O IMOTCHIIHAJIA,
aKKpeIUTaNus

IO ONIPEJEICHUI0 COOTBETCTBHS
BBIIYCKAaeMOH POAYKINH
TpeOOoBaHUIM
periaMeHTUpyIoen
JOKYMEHTAI[HH; 10
CTaHapTH3AINH, YHUDUKAIIIH
TEXHOJIOTHIECKHX MPOIIECCOB,
CPEICTB U CHUCTEM
TEXHOJIOTMYECKOI0 OCHAILEHHUS,
JUArHoCTHKH, aBTOMATU3alluu U
ynupaBJICHUA BbIHyCKaeMOﬁ
POIYKIINI

6.1. EnuHas cucteMa JOIyCKOB M TOCAJIOK
(ECALT)

6.2. Jomycku (OpMBI W PacHOIOKEHHUS
MOBEPX-HOCTEHN

6.3. LllepoxoBaToCcTh MOBEPXHOCTEH

6.4. HOC&}IKI/I B TUIIOBBIX COCAUHCHUAX

6.5. BbIOOp METOIOB M CpPENCTB M3MEpEeHHUH
JUIsL KOHTPOJISI TAPAMETPOB JieTajleld MalinH

6.6. [umHapryecKre 3youarbie epeaadn

6. B3zanmo3sa-
MEHIEMOCTh
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3. Onucanue nokaszaresieil 1 KpUTEpUeB OLleHNBAHUS KOMIIeTEHIIUIT

Iloka3zaTenu Onenka Kpurtepuu
3HaTh: - JIaHBI HCUEPIIBIBAIOIIHE H
1IK-18 000CHOBaHHBIC OTBETHI HAa BCE
— MpaBWJIa TIOCTPOCHHS M YTEHUsI paboUmX U cOOPOUHBIX depTexkeit TIOCTABJICHHBIE BOIIPOCHI;
00IeT0 BU/A PA3INYHOTO YPOBHS CIOXKHOCTH U Ha3HAUCHUS; - OTBETHI H3JI0KEHBI TPAMOTHO,
— npaBuiIa 0HOPMIIEHHS! KOHCTPYKTOPCKON JOKYMEHTAIHU B YBEPEHHO, JIOTHYHO, MTOCNIEI0BATENbHO;
cootsercTBuu ¢ ECKJI; oTIno - OIMPAsACh Ha YCBOCHHBIC 3HAHUS,
— MaTepuarbl, IPUMEHsEMbIE B MAIIMHOCTPOECHHUH, CIIOCOOBI X YETKO YBSI3bIBACT HAYUHBIE TIOJIOKEHHS
00padoTky; 06J1acTH IPUMEHEHHNS Pa3JIMIHbIX COBPEMEHHBIX C IIPAKTHYECKO AeSTENFHOCTHIO;
MaTepHaIoB IJIsl U3rOTOBJIEHUS IIPOAYKINH, HX COCTaB, CBOWCTBA, - cBOOOZHO BIameeT OCHOBHBIMU
cnoco0bl 00paboTKH MOHSATHUSIMA TUCIIUTUTUHEL.
— 3aKOHOJIaTeNIbHBIC 1 HOPMATHBHEIE TIPABOBLIE aKThI, METOIHIECKHE - JIaHBI MIOJIHBIE, TOCTATOYHO
MaTepuaibl 10 METPOJIOTUH, CTAaHAAPTU3ALMH, CEPTHHHUKALNH; 000CHOBaHHBIE OTBETHI HA
— CHCTEMY TOCYIapCTBEHHOT0, MEKBEJOMCTBEHHOTO U MIOCTABJICHHBIE BOIIPOCHI;
BEIOMCTBEHHOT'O Ha/[30pa ¥ KOHTPOJIS 32 KAUYECTBOM HMPOITYKLHUH, - TBEPJIO YCBOMJI TEMY, I'PAMOTHO H T10
CTaHJapTaMH, TEXHUIECKHMMH PETJIAMEHTaMH U €ANHCTBOM CYILECTBY M371araeT ee, Onupasich Ha
H3MEpeHHH; MIOJTy4eHHBIE 3HAHUS;
— OCHOBHBIE 3aKOHOMEPHOCTH H3MEPEHUH, BIMSIHIE Ka4eCTBa xopouo - HE JIOITyCKAaeT CYIIeCTBEHHBIX
H3MepeHHi Ha KaueCTBO KOHEYHBIX Pe3yIbTaTOB METPOIOTHYECKON HETOYHOCTEH;
N TeTBHOCTH, METOJIOB U CPEACTB 00eCIeUeH s eIUHCTBA - YBSI3BIBAET YCBOCHHBIC 3HAHUS C
HU3MEpEHU; MPaKTHYECKOM NS TETbHOCTHIO;
IIK-19 - BJIaJeeT CHCTEMOHW  OCHOBHBIX
— OpraHM3aIMI0 ¥ TEXHOJIOTHIO CTAHAAPTH3AINN U CepTH(GUKanum TIOHSTUH AUCIUIIIMHBL
MIPOIYKIINH, - JaHBI B OCHOBHOM IIPaBUJIbHBIC
— OpTraHM3alNI0 ¥ TEXHUIECKYIO 0a3y METPOIOTHIECKOTO OTBETHI HA BCE TIOCTABICHHBIE
obecrieyeHus: MallIMHOCTPOUTEIEHOTO MPEIPHSATHS; METOIBI U BOIPOCKI, HO 6€3 JI0CTATOYHOTO
CpPe/ICTBA MOBEPKH (KATMOPOBKHU) CPECTB H3MEPEHUI, METOJUKH 000CHOBaHMS;
BBITIOJTHEHUS H3MEPEHHH; - IOIyCKaeT HEeCYIIECTBEHHbIE OIIUOKI
— (pusnueckue OCHOBBI U3MEPEHHH; CHCTEMY BOCIIPOM3BEICHHS U HETOYHOCTH;
eauHUI GU3MIECKIX BEIUYNH U Iepeaadn pa3Mepa CpeiCcTBaMH yaosaer- - UCIIBITHIBACT 3aTPYIHEHHS B

. BOPHTEJILHO
H3MEpeHHH; MIPaKTUIEeCKOM MPUMEHEHUU
— CIIOCOOBI OLIEHKH TOYHOCTH (IIOTPEITHOCTH) H3MEPEHHIA; MONYYEHHBIX 3HAHU;
— MIPUHIUIIEI HOPMHUPOBAHHS TOYHOCTH U 0OecTeUeHHs - c11abo apryMEHTHPYET Hay4YHBIE
B3aNMMO3aMCHICMOCTHU z[eTanei«'l n C60pOIIHI)IX CIAHWHUII, MOJIOKEHUS
— MOPSIIOK pa3pabOTKH, YTBEPKICHHUS ¥ BHEPEHUS CTaHIapTOB, - YacTUYHO  BJAJEET  CHCTEMOM
TEXHUYECKHUX YCIOBHH U IPyroif HOpMaTUBHO-TEXHUUECKON OCHOBHBIX HOHATHH JUCUUIIIMHEL
JOKYMEHTAIHH;
Ymertn:
11K-18
— BBINOTHATH ¥ YUTATh YEPTEKH U APYTYI0 KOHCTPYKTOPCKYIO
JOKYMEHTAIIHIO;
— BBIOMPATh MaTepHabl; Ha3HAYaTh COOTBETCTBYIOIIYIO 00pabOTKY
JUTSL TIOJTyYEHUsSI 33/IaHHBIX CTPYKTYP U CBOWCTB, 00€CIEeUMBAIONINX
HaJI©KHOCTh NPOYKIINH;
IIK-19
— NMIPUMEHSTh: H3MEPHUTEIBHYIO TEXHHUKY JJIsI KOHTPOJIS KauyecTBa - JONYCKAET CYIECTBEHHbIE OUIHOKH
TIPOIYKIIMU U METPOJIOTHIECKOTO 00ECTIeIeH s IPOTYKIIH H HETOUHOCTH TIpH OTBETE Ha
TEXHOJIOTMYECKHUX ITPOILIECCOB €€ N3TOTOBIICHUS; KOMIIBIOTCPHBIE ITOCTaBJICHHBIE BOIIPOCKHI,
TEXHOJIOTHH JUIS TUIAHUPOBAHMS M TIPOBEICHUS paboT 10 ~ CTIBITHIBACT TPYAHOCTH B
METPOJIOTHH, CTAHAAPTH3ALMH U CePTH()UKALUH; METOBI HeynosJer- TIpAKTHACCKOM TP m\feHeHHH
BOPHTEJILHO TIOTyYeHHBIX 3HAHHH;

yHUUKALKY U CUMIUTU(UKAIUY TIPU pa3paboTKe CTAaHAAPTOB U
JPYroil HOpMAaTHBHO-TEXHUYECKOM TOKYMEHTAIMH; METO/IbI
KOHTPOJIS Ka4eCTBAa MPOAYKIMU U IPOIIECCOB MPH BBIOJTHEHUH
paboT 1o cepTUdUKALMU MPOAYKIMH; METOIBI U CPECTBA TOBEPKH
(xamOPOBKH) CPEICTB H3MEPEHUS;

Baaners:

IIK-18

— HaBBIKAMH: BbIOOpA MaTEpHAJIOB M Ha3HAUCHHS X 00pabOTKH;
M3MEPEHHMs LIEPOXOBATOCTH MOBEPXHOCTH; PAOOTHI Ha KOHTPOJIBHO-
U3MEPUTENEHOM 000PyOBaHUH.

I1K-19

— HaBBIKAMH B pa3pabOoTKe MEPONPHUSATHI 1O TOBBILICHHUIO
6€30aCHOCTH U SKOJIOTHYHOCTH ITPOU3BOICTBEHHON JIEATENBHOCTH.

- HE MOKET apryMEHTHPOBaTh HAyYHEIC
IIOJI0KEHNS,

- He BIIAJEeT CHCTEMOH OCHOBHBIX
HOHS[TPIP’I JAUCLHIIIINHBI.
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4. MeToauyeckne MaTepHaJibl, OIpeAeJsilONIMe Npouelypbl OLECHMBAHHMA 3HAHWH,
YMEHH, HABBIKOB H ONBITA AeATEJIbHOCTH

JucuuruinHa MeTposorusi, cTaHAapTU3aLus U cepTU(UKalUs HapaBiIeHa Ha 03HAKOMJICHHE ¢
HayKoil «MeTposorus, cTaHAapTH3anus U cepTuUKaIL), Ha MOIYYeHUE TEOPETUYECKIX 3HAHUN
U TPAaKTUYECKUX HABBIKOB IPU M3Y4YEHUU pAga Npo(ecCHOHANBHBIX AUCHUIUIMH A MX
JAJIbHENIIIETO UCTIOIb30BaHMs B IPAKTUYECKOM EATEIBHOCTH.

W3yuenne qUCUUIUIMHBI METPOJIOTHUS, CTaHAAPTU3ALUS U cepTU(UKALUS TPe1yCMaTPUBAET:

- JEKLUY,

- nabopaTtopHbIe pabOTHI,

- IIPAKTUYECKUE 3aHSTHS;

- pacueTHO-TpaduiecKyro padboTy;

- CaMOCTOSITENIbHYIO PaboTy;

- JK3aMEH.

B xone ocBoenus paszmena 1 «®PusznuecKkue BEIMYMHBI, METOIBI U CPEACTBA UX U3MEPECHMID)
oOyyaromuecs: JTOJKHBI YSCHUTb, YTO BCS COBpEMEHHas (M3UKa MOCTPOCHA Ha CEMH OCHOBHBIX
BEJIMYMHAX, KOTOPBIE XapaKTepU3yloT (pyHAaMeHTalbHbIe CBOWCTBA MaTepHaibHOro Mupa. K Hum
OTHOCSITCS: JJIMHA, Macca, BpeMsl, Cuia 3JIEKTPUUECKOro TOKa, TEPMOJUHAMUYECKas TEMIeparypa,
KOJIMYECTBO BellecTBa U cwia cBeTa. C NMOMOLIBIO 3TUX M ABYX JONOJHUTEIBHBIX BEJINYMH —
IUIOCKOTO M TEJECHOTO YIJIOB, BBEICHHBIX HMCKIIOYHTEIBHOTO IS YAOOCTBa, oOpa3yercsi Bce
MHOrooOpasue Mpou3BOIHBIX (PU3MUECKUX BEJIWYMH M 00ECIeunBaeTCs ONHUCaHUE JTHObIX CBOMCTB
(du3nyecKux 0ObEKTOB U SIBJICHUM.

B paznene 2 «IlorpemHoct u3MepeHuit, 00paboTKa pe3ysibTaTOB, BBIOOP CPEICTB U3MEPEHUI»
TOBOPHUTCS, YTO IpPHU BBINOJIHEHUM H3MEPEHUH HEOOXOAMMO OLEHUTh UX TOYHOCTh. TOYHOCTH
U3MEPEHUN — 3TO CTENEeHb HPUOJIMKEHUS PpEe3yJbTaTOB HM3MEPEHUs] K HMCTUHHOMY 3HAYEHHUIO.
JlaHHBII TEpMMH HE HMEET CTPOroro omnpenesieHus. Jlusd KOJIMYECTBEHHOM OLICHKHM KadecTBa
M3MEPEHUI HCIIONb3YETCsl MMOHATHE «IIOTPEIIHOCTh U3MEpeHuii». M3-3a HECOBEPILIEHCTBA METOI0B
U CPE/ICTB MU3MEPEHUM, BO3IEUCTBUS Pa3IMYHbIX (PAKTOPOB M MHOTUX APYTUX HPUUUH PE3yJbTaT
KaKIOr0 U3MEPEHUS BCEI/IA CBSI3aH C MOrPEIHOCTHI0. [[orpenHocTs n3MepEeHHs — 3TO OTKJIOHEHHE
pe3yibTata U3MEpEeHUss OT MCTHUHHOIrO (JIEHCTBUTENBHOTO) 3HAUECHUS H3MepsieMod (usnyeckoit
BennuuHbl (OB).

B xome ocBoenuss pasgena 3 «OcHOBbl oOecneueHusi enuHcTBa u3MepeHuit (OEW)»
oOyyarommuecs: JOJKHBI YSICHUTh, YTO €JUHCTBO U3MEPEHUI — TaKoe COCTOSIHME M3MEpPEeHUH, Ipu
KOTOPOM HX PE3yJbTaThl BhIPAXKEHbl B Y3aKOHEHHBIX enuHuuax ®B u morpemHoctu u3MepeHui
U3BECTHBI C 33/IaHHON BepOATHOCTHIO. EnuHOOOpasue cpenctB usmepeHuil — 3to cocrosHue CHU,
KOTOpPO€ XapaKTEepHU3yeTcs TEeM, YTO OHHU MpOrpaJyHpoBaHbl B Y3aKOHEHHBIX EAMHMIIAX U HX
METPOJIOTMYECKHUE CBOMCTBA COOTBETCTBYIOT HOPMaM.

B pasgene 4 «CranpapTuzanus» TOBOPUTCS, 4YTO CTaHIApPTU3alUsl — O3TO IUIAHOBAs
NeSITeIbHOCTh 110 YCTAHOBJIIEHHUIO HOPM, HpPaBWI U XapaKTEPUCTUK B LEISIX OOECIeUeHHUs:
0€30MacHOCTH MPOAYKIUHU, pabOT W YyCIAyr s OKpY)XKalolled Cpelbl, >XKU3HH, 3J0pOBbI U
UMYIIECTBA  4YeJOBEKAa;  TEXHUYECKOM  HMHOOpPMAIMOHHOW  COBMECTUMOCTH, a  TaKKe
B3aMMO3aMEHSIEMOCTH NPOAYKIMM;, KayecTBa MPOIYKIMH, paboT M yCIyr B COOTBETCTBUHM C
YPOBHEM pa3BUTHS HAYKH, TEXHUKH U TEXHOJIIOTHH; €AUHCTBA U3MEPEHUH U JIp.

B xonme ocBoenmsi pasmena 5 «Ceprudukanus» oOydarommecs: TOJDKHBI YSCHUTh, YTO
CepTU(UKAIMS COOTBETCTBUS — O3TO JeMCTBUE TpeTbed CTOPOHBI, JOKa3bIBalollee, 4YTO
oOecrnieunBaeTcs HEOOXOANMasl yBEPEHHOCTb B TOM, YTO JIOJDKHBIM 00pa3oM HIeHTU(UIINPOBAHHAS
OPOAYKIMSI, TPOLECC WIM YCIyra COOTBETCTBYET KOHKPETHOMY CTaHAAPTY WIH JApPYyTroMy
HOPMaTUBHOMY JOKyMeHTY. CepTudukanus NpoaAyKLUUHU SIBISETCS OJHUM U3 MyTel obecrieueHus
BBICOKOI'O  KauecTBa IPOJAYKIUH, TMOBBIIIEHHS HAYYHOIO M  TOPrOBO-3KOHOMHYECKOIO
COTPYJIHUYECTBA MEXKIY CTPaHAMH, YKPEIUIEHUHU JOBEPUS MEXY HUMHU.

B pasgene 6 «B3anMo3aMeHsA€MOCTb» TOBOPUTCS, YTO B3aMMO3aMEHSIEMOCTBIO — Ha3bIBAETCS
CBOMCTBO OJIHMX U T€X XK€ W3JIENUi (Jeranei, y3JI0B, arperaToB MaIlvH M T.1.), UX YacTeH WIH
JPYTUX BUJIOB IPOAYKIMHU (ChIpbs, MaTEPUAIIOB U T.I1.), IO3BOJIAIOIIEE YCTAHABINBATD 3TU U3JIENIHNS
B Ipolecce COOpKM MM 3aMEHTh MX 0€3 MpeaBapUTENIbHOW MOATOHKHM NPH COXPAaHEHMH BCEX
TpeOOBaHUH, MPENBbABIIEMBIX K UX padoTe W MamuHbl B 1esioM. KoMmIieke HayqHO-TEeXHHUUECKUX
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VCXOJHBIX IIOJIO)KCHUM, BBIIOJHEHUE KOTOPBIX IIPU KOHCTPYHPOBAHMHM, IIPOM3BOACTBE U
HKCIUTyaTallil 00eCIeunBacT B3aMMO3aMEHIEMOCTh JeTajieil, COOPOYHBIX EAWHUI] U M3JIEeIUNA B
LIEJIOM Ha3bIBACTCS «IIPUHLUIIOM B3aMMO3aMEHSIEMOCTH». B3anMo3aMeHseMOCTh MOXET ObITh
IIOJIHOM U HEIOJIHOM.

B npouecce nzyueHus JUCHUIUIMHBI PEKOMEHJIYEeTCSl Ha IIEPBOM 3Tane oOpaTuTh BHUMaHHUE Ha
HNOHITUMHO-KAaTEropuaabHblii annapar AMCUUIINHBL. OBIaseHne KIYEBbIMU OHITHIMMU SIBIISIETCS
BaYXHBIM ATAallOM B OCBOCHHUU €€ COACPKaHUS.

IIpu noaroToBKE K 3K3aMEHY pEKOMEHAYETCSl 0c000€ BHUMAHUE YAEIUTh OCHOBHBIM BOIIPOCaM
M3y4aeMOM ITUCUUIUIMHBI — OPTaHU3allMOHHBIM, HAYYHBIM U METOAMYECKUM OCHOBAaM METPOJIOTHH,
CTaHJAPTU3AINH, CePTUPHUKAIMU U B3aNMO3aMEHIEMOCTH.

B nponecce BblOMHEHHUS J1a0OpPaTOPHBIX pabOT IMPOUCXOAUT 3aKpEIUICHHE 3HAHWM,
¢dopMHpOBaHHE YMEHHUH M HaBBIKOB. BBHIOOpAa YHHBEPCAJIBHBIX CPEICTB H3MEPEHUS JTHUHEWHBIX
pa3sMepoB JeTaneld; KOHTPOJIsI TOYHOCTH W3IOTOBJIEHMS, MOIPEIIHOCTH (OPMBI U IIEPOXOBATOCTH
MOBEPXHOCTH TIAJKUX MUIUHAPUICCKUX JeTaliel; KOHTPOJISI KAIOPOB-TIPOOOK, KATMOPOB-CKOO U
UHCTPYMEHTAJIbHBIX KOHYCOB; KOHTPOJII TOYHOCTH U3TOTOBJICHUSI METPUYECKOI pe3pObl OoiTa.

B mporuecce mpoBefeHHsS NMPaKTHUECKUX 3aHATHH y oOydarommxcs (GopMupyercs ymMeHue u
nproOpETaloTCsl HABBIKU JJIS NEPBOHAYAIBHOIO MHPEJCTABICHHUS O IOCTAHOBKE HH)KEHEPHBIX U
TEXHUYECKHX 3a/1a4, UX (OpMaTTU3aIiK, BEIOOPE MOICTH N3Y9aeMOr0 MEXaHUYECKOTO SIBIICHHUS.

CamocrosaTenbHyl0 paboTy HEOOXOJMMO HauuHaTh C MNPOpabOTKM KOHCHEKTa JIEKLMH,
00001IeHNs, CHCTEMATH3alUH, YTIYOJICHUS M KOHKPETH3AIUHU TOJTYYEHHBIX TEOPETUUECKUX 3HAHHUN
C HCIIOJIb30BaHUEM OCHOBHOW U JIOTIOJIHUTEIILHOW JINTEPATYPBI, a TAKKE PEKOMEHIYEMBIX PECYpPCOB
MH(POPMAaLIMOHHO-TEIEKOMMYHUKALIMOHHOM ceT «HTepHET».

B mpornecce KoHCyNIbTalMK € IpenojaBaTeieM HeoOXOAUMO MPOSACHATh BOIPOCHI, TEPMUHBI U
MaTepual, BbI3BABILINN TPYAHOCTH IIPU CaMOCTOSITENIbHOM padoTe.

PabGora c nuTeparypoil sBiseTCs BaKHEHIIMM »3JIEMEHTOM B IMOJYYEHMHM 3HAHUH IO
JUCLIUIUIMHE, a TaK)Ke [P MOJArOTOBKE K 3Kk3aMeHy. lIpexne Bcero, HE0OOX0AMMO BOCIIOJIb30BATHCS
CIIMCKOM PEKOMEHyeMOH JIUTEepaTyphl. JJONOIHUTENbHBIE CBEIEHUS 110 U3Y4aEMbIM TEMaM MOKHO
HalTHU B IEPUOIUYECKON ITeyaTu U MHTepHeTe.
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IIpunoxenue 2

AHHOTALNUA
padoueii mporpaMMbl JUCHHUILTHHBI
MeTtpoJiorusi, CTAaHAAPTU3ANUA U cepTUGUKATMS

1. Ilesas ¥ 32124 JUCHUNJIHHBI

Llenbto u3ydeHUs: AUCUUIUIMHBI SBJSETCS — (OPMHUPOBAHHE Yy OOYYAIOUIUXCS TEOPETUUYECKUX
3HAHWA W TMPAKTUYCCKUX HABBIKOB, HEOOXOIMUMBIX JUIsl YCHEIIHOTO OCBOCHHUS «MeTposioruu,
CTaHJapTH3alUu U cepTUUKALUKU», a TakKe MOJArOTOBKM OakalaBpoB K  PELICHHUIO
npodeCCHOHATBHBIX 33a4 B 00JAacTH  KOHCTPYKTOPCKO-TEXHOJOTMYECKOro  OoOecredeHus
MAaIIMHOCTPOUTENbHBIX TPOU3BOICTB.

3agauaMy U3y4YEHUS AUCLHUIUIUHBI SBIISETCS:

- UI3YUCHHUC (I)I/I3I/I‘ICCKI/IX BCJIMYNH, METOOB U CPCACTB UX HSMCPCHHﬁ;

- OCBOEHME MOTPEIIHOCTENH N3MepeHuil, 00pabOTKU pe3yIbTaToB, BBIOOpa CPEJICTB U3MEPEHUIA;
- 03HaKOMJIEHHME C OCHOBaMu o0ecrieueHus eauHcTsa usmepenuit (OEN);

- U3y4€HHe OCHOB CTaHAAPTHU3ALNH;

- OCBOCHHE OCHOBHBIX IOJIOKEHUH cepTUUKaLNY;

- 03HAKOMJICHHE C OCHOBHBIMU MPUHIMIIAMHU B3aUMO3aMEHIEMOCTH.

2. CTpyKTYypa IMCUUILTHHBI

2.1. PacnpeneneHue TPYAOEMKOCTH IO OTIEJIBHBIM BHAAM YYEOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYIO paboTy: Jiekuuu — 17 gacoB; mabopaTopHble paboThl — 51 yac; mpakTH4ecKue
3aHATHA — 17 4acoB; camocTosiTenbHas pabora — 68 dacos.

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI cocTaBisieT 180 yacoB, 5 3a4eTHBIX AMHUIL.

2.2. OCHOBHBIC Pa3/ACIbl TUCITUTUTHHEI:

1. ®usznveckrie BETUYMHBI, METOJIBI M CPEJICTBA UX U3MEPEHUH.

2. IlorpemHocty n3MepeHuid, 00paboTKa pe3yIbTaTOB, BEIOOP CPENICTB H3MEPEHHIA.
3. OcHoBbI 0Oecnieuenust equHcTBa n3mepenuii (OEN).

4. CrangapTuzarusi.

5. Ceprudukanus.

6. B3aumMo3aMeHseMOCTb.

3. [Inanupyemble pe3ybTaThbl 00y4eHHs (MepeyeHb KOMMETEHIIHI)

[Tporniecc u3yueHus: AMCUUILIMHBI HAMpaBlieH Ha (JOpMHUPOBAHUE CIEAYIOUTUX KOMITETEHITHI:

[1K-18 — cmocoOHOCTh ydYacTBOBaTH B pa3pabOTKe MPOrpaMM W METOJIUK KOHTPOIS U
UCIBITAaHUS ~ MAIIMHOCTPOUTEIBHBIX  W3ACNIUNA, CPEACTB  TEXHOJOTHYECKOrO0  OCHAIIEHUS,
JIMarHOCTUKHW, aBTOMATU3AIMU U YIIPABJIEHUS, OCYIIECTBIISITh METPOJIOTHYECKYIO IOBEPKY CPEACTB
M3MEpPEHUs] OCHOBHBIX TOKa3aTelell KadecTBa BBIMYCKAaeMOM MPOIYKIIMH, B OLIEHKE ee Opaka u
aHaJ M3€¢ TPUYMH €TO BO3HUKHOBEHHS, pa3pabOTKe MEPONPHUSTHH IO €ro MPeaynpekIeHUI0 U
YCTPaHEHHUIO.

[IK-19 — cnocoOHOCTH OCBaMBaTh M TPHMEHSATH COBPEMEHHBIC METOIBl OpPTaHU3AMH U
yIpaBlIeHUS] MAINTHHOCTPOUTEIHHBIMUA TPOU3BOACTBAMH, BBIMONHITH pPabOTHl MO JOBOJAKE U
OCBOCHHMIO TEXHOJIOTMYECKHX IPOLIECCOB, CPEACTB M CHCTEM TEXHOJOIMYECKOTO OCHAILECHHS,
aBTOMAaTHU3alliy, YIPABJICHUS, KOHTPOJIS, JUAarHOCTUKU B XOJ€ MOATOTOBKHU MPOMU3BOACTBA HOBOWU
MPOAYKIMH, OLEHKE WX HWHHOBAIMOHHOIO TMOTEHIHMANa, [0 OMNPEIACICHUI0 COOTBETCTBUS
BBIMTYCKaeMOU POAYKIIMK TPEOOBAHUSM PETJIaMEHTHPYIOIIEH JOKYMEHTAIMH; TI0 CTaHIapTHU3alINH,
YHU(PHUKAUN TEXHOJIOTMYECKUX TPOILIECCOB, CPEICTB M CHUCTEM TEXHOJIOTMYECKOTO OCHAIICHHUS,
JTUAarHOCTHKHU, aBTOMATU3ALMK U YIIPABJICHUS BBIITYCKAEMOUN ITPOYKIIHH.

4. Bua npomMeKyTOYHOM aTTecTanuu:. DK3aMeH.
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Ipunoxenue 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

ITporokon 3acenanus kapeaps Ne OT«__ » 20 r.,
(paspabomuux)

3aBenyromuii kageapoit

(noonucs) (®.1.0.)
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Ipunoxenne 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIAA YCIEBAEMOCTHU ITO JUCHUITJIMHE

1. Onucanue GoHIA OLIEHOUYHBIX CPEACTB (ACMOPT)

Ne
KOMIIeTeH daemenT Paznen Tema DOC
KOMIIeTeHIHH
IHH

CHOCOOHOCTh Y9aCTBOBATh B 1.1. dusnveckue BEIUIHHBI
pa3paboTKe IporpaMm 1 IIKaJIBl I3MEPEHUH.
METOJUK KOHTPOJIS U 1. dmngeckue 1.2. MexyHaponHas cucrema
HCTIBITAHUS BEJIMYMHBI, METOJIBI U enuHUL Sl. KoncmekT nexrmit
MaIIMHOCTPOUTENBHBIX CpEeNCTBA UX U3MEPEHUI 1.3. Buzbl 1 METO/IbI H3MEPEHHHA.
W3JEIHH, CPENICTB 1.4. O0mmue cBeeHNs O CpeACTBaxX
TEXHOJIOTHYECKOTO n3mepenuit (CH).
OCHAIIIEHNsI, TUAaTHOCTUKH, 2.1. TlorpentHocTH M3MEPEHHUH, NX
aBTOMAaTH3aIMU U KIIacCH(UKAIIHS.

IK-18 YIpaBJICHUs, OCYIIECTBIATh 2. HOI‘peH{HOCTIII 2.2. O6paboTka pesy/bTaToB KoHerexT feKiii:
METPOJIOTHYECKYIO IOBEPKY n3MepeHui, oopaboTka OJTHOKPATHBIX H3MEPEHUH. Oruer
CpEJNICTB U3MEPEHUS Ppe3ybTaToOB, BEIOOD 2.3. O6paboTka pe3ynbTaToB o JIP Ne 1.5
OCHOBHBIX ITOKa3aTeneit CpPENICTB U3MEPEeHUH MHOTOKPATHBIX H3MEPEHHH. T
Ka4decTBa BhITyCKaeMOH 2.4. BoibOp CpeacTB U3MEPEHHid 10
MIPOJIYKIIHMH, B OIIEHKE € TOYHOCTH.
Opaxa ¥ aHaIu3€ IPUIHH €T0 3.1. OpraHu3alnOHHBIE OCHOBBI
BO3HHKHOBCHUS, pa3paboTKe OEN.
MEPOTIPHSITHI IO ero 3. OCHOBAI 06CCIICUCHMS 3.2. HayuHo-MeToIiuecKre 1
HPCIYTIPEIICHHIO H €IMHCTBA U3MEPEHUN npaBoBeIe ocHoBb OEH, Koncnexr neximit
YCTPaHEHHUIO (OEM) 3.3. Texunyeckue ocHoBsl OEU.
CIOCOOHOCTH OCBAMBATh U 3.4. TocynapcTBeHHBbIIH
MIPUMEHSTH COBPEMEHHBIE METPOJOTUIECKUIT KOHTPOJIb U
METO/IbI OPTaHNU3AIUH U HaJ30p
YIpaBICHHUA 4.1. CrangapTu3anus B
MAaIIUHOCTPOUTEIbHBIMU Poccuiickoit deneparyu.
IIPOMU3BOJICTBAMH, BBIIIOIHATH 4.2. OCHOBHBIE ITPUHIUITBI K
paboTHI IO I0BOJKE U TeopeTHyeckas 6aza
OCBOCHHIO TEXHOJOTMYCCKUX 4. CranmapTu3anms CTaHIAPTHU3AINH. Koncrexr nexumit
MPOLIECCOB, CPEACTB U CUCTEM 4.3. MeTtopl cTaHIApTH3AINH.
TEXHOJIOTMYECKOTO 4.4. MexnyHaponHas U
OCHAIIIeHNs1, aBTOMATH3aIINH, MEKTOCyAapCTBEHHAS
YIpaBJIEeHHs, KOHTPOJIA, CTaHJIapTH3aLNSL.
JIMarHOCTHUKHU B X0JI€ 5.1. IIpaBoBbIC OCHOBBI
MOATOTOBKH IIPOU3BOCTBA cepTudUKaIHN.
HOBOM NPOJYKIIMH, OLIEHKE HX 5.2. CucteMbl U CXEMBI

IK-19 HWHHOBAIIMOHHOTO 5. Ceprudukanms cepTH(UKAINH. KoHCIIEKT nexiumit

MOTEHIHAA, TI0
OTIPEIEIECHNIO COOTBETCTBHS
BBIITYCKaeMOH MPOIYKIINT
TpeOOBaHUSIM
perjiaMeHTUpYIoLIeH
JIOKYMEHTallUH; 110
CTaH/apTH3ALHH,
yHU(DHUKAIUH
TEXHOJIOTHIECKHUX MPOIECCOB,
CPE/ICTB ¥ CHCTEM
TEXHOJIOTHIECKOTO
OCHAIIIEHHsI, THATHOCTUKH,
aBTOMAaTH3aIMH U
yHOpaBJICHUA BbIHyCKaeMOﬁ
IPOIYKIUU

5.3. Oransl ceprudukanym.
5.4. Oprassl 0 cepTUHUKATUT U
WX aKKpeIUTaLKsl.

6. B3anmo3zameHs1eMoCTh

6.1. Equnas cucrema J0MycKOB U
nocazok (ECAI).

6.2. Jlonmycku popMmbl 1
PACIIONOXXCHHS TOBEPXHOCTEH.
6.3. lllepoxoBaTOCTh TOBEPXHOCTEHA.
6.4. TTocaiki B THITOBBIX
COCIIMHEHUSX.

6.5. BbIOOp METOJIOB U CPEACTB
M3MEpEHHUHt U1 KOHTPOIIS
rapaMeTpoB JleTajeil MallyH.
6.6. unmuuapuueckue 3youyaTsie
neperavu.

KoHcrekT nexiuii;

Oryer
o JIP Ne 6, 7;
Oryer
mo [I13 Ne 1...6;
PTP
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2. Onucanue nokasarejeil 1 KpUTepHeB ONEHUBAHUS KOMNETEeHIUH

Ioka3aTesn Ounenka Kpurepun
3HaTh: O0s3aTeIbHOE IPUCYTCTBUE
1IK-18 00y4aromerocst Ipy BBITOITHEHUI
— IpaBHIIa IOCTPOCHHS U YTEHUs pabo4nx U COOPOUHBIX YepTexei obLIero Buga J1a00paTOPHBIX paboT U
Pa3IMYHOTO YPOBHS CIIOXHOCTH M HA3HAYEHUS; MPAKTUYECKUX 3aHATHH,

— npaBuna 0()OpMIICHHSI KOHCTPYKTOPCKOH JoKyMeHTanuu B cooTBercTBru ¢ ECK/I; CaMOCTOSTENHHOE BHIIIOTHEHHE
— MaTepHaJlbl, IPUMEHAEMbIC B MAIIMHOCTPOCHHUH, CIOCOOBI X 00paboTKH; 001acTH BBIJIAaHHBIX 3aJ[aHUI C
HPUMEHEHHS PA3IMYHbIX COBPEMEHHBIX MaTE€PHAJIOB JUISl H3TOTOBJICHUS NPOLYKIIUH, IPEIOCTaBICHUEM
HX COCTaB, CBOMCTBA, CIIOCOOBI 00pabOTKU COOTBETCTBYIOILIETO OTYETA TI0
— 3aKOHO/IATENbHBIC 1 HOPMATUBHbIC IIPABOBBIC AKThI, METOJMYECKHE MAaTEPHAIbI 110 3a4TEHO J1ab0paTOpHBIM paboTaM n
METPOJIOTHH, CTaHAAPTH3ALHUH, CePTHHUKALMY; MPAKTUYECKUM 3aHATHSM.
— CHCTEeMY TOCYAapCTBEHHOT0, MEXKBEIOMCTBEHHOTO M BEJOMCTBEHHOTO HA/[30pa U OO6yuaromuiics naer
KOHTpOJIS 32 KA4€CTBOM HPOYKIMH, CTAHAAPTAMU, TEXHUYECKUMH PErlaMEHTaMH 1 HCYEPIIBIBAIOIIIE U
€IMHCTBOM H3MEPEHHH; 000CHOBaHHBIE OTBETHI HA
— OCHOBHBIC 3aKOHOMEPHOCTH U3MEPESHUH, BIUSIHIE KauecTBa H3MEPEHHUH Ha KauecTBO BOIIPOCHI 1T TEKYILETO
KOHEYHBIX PE3yJIbTATOB METPOJIOrHYECKON e TEIbHOCTH, METOSOB U CPEICTB KOHTpOJISI, CBOOOZIHO BIIafieeT
obecreueH s eIMHCTBA U3MEPEHHI; OCHOBHBIMHU HOHSATHAMHI
I1IK-19 JUCIUILINHEI,
— OpraHU3aLMIO U TEXHOJOIUIO CTAHIAPTU3ALMH U CePTHHUKALIMH IPOLYKIINH;
— OpraHU3aLHUIO U TEXHUYECKYIO 6a3y METPOJIOTHYECKOro 00ecieyeH s
MAaIIMHOCTPOHTEIEHOTO MIPEAIPHATUS; METObI U CPECTBA IIOBEPKH (KATHOPOBKH)
CPEICTB U3MEPEHUH, METOMKHU BBINOIHCHHS H3MEPEHUIH;
— (hu3HYECKUE OCHOBBI U3MEPEHHI; CUCTEMY BOCIIPOU3BEICHMUS eAMHULl QH3HIECKUX
BEJIMYHH U [Iepefiadll pa3Mepa CPeACTBAMU N3MEPEHHH;
— CI10cO0bI OLIEHKHM TOYHOCTH (IIOTPELIHOCTH) U3MEPEHHIA;
— NPHHIMITEI HOPMUPOBAHHS TOYHOCTH M 00ECIICUCHNUs B3aHMO3aMEHIEMOCTH AeTalei
1 cOOPOYHBIX SIMHHIL;
— MOPSIOK pa3pabOTKH, YTBEPIKACHNUS M BHEAPEHUS CTAaHAAPTOB, TEXHUUECKIX
PANOK paspad » YTBEP N pTOB, OtcyTcTBHE 00YYAIOIIErocs: MPU
YCIIOBH# M IPYTOi HOPMATUBHO-TEXHUYECKOMN JOKYMEHTALIUH;
VMers: BBITIOJIHEHHH J1Ta00PaTOPHBIX
) paboT U MPAaKTUIECKUX 3aHATHIL.

IIK-18

He npexncraBnenst
— BBINOJIHAT U YUTATh YEPTEXKH U JAPYTYIO KOHCTPYKTOPCKYIO TOKYMEHTALIHIO;

COOTBETCTBYIOIIIE OTYETHI I10
— BEIOMpATh MaTepHalbl; Ha3Ha4aTh COOTBETCTBYIOIIYIO 00paOOTKY JUIS IOTyIEHHUS

o ; J1abopaTopHbIM paboTaM 1

3aIaHHBIX CTPYKTYpP M CBOWCTB, 00€CIICYNBAIOIIIX HaJe)KHOCTD IPOYKIINH;

MPAKTUYECKUM 3aHATHSIM.
11K-19 HE 3a4TEHO

— NIPUMEHSATh: N3MEPUTEIBHYIO TEXHHUKY JUISL KOHTPOJIS KauecTBa MPOAYKINH H
METPOJIOTHYECKOro 00eCIIeueH s IIPOYKIINH U TEXHOJIOTHUECKUX HPOLIECCOB e
U3TOTOBJICHHUS; KOMIIBIOTCPHBIE TEXHOJIOIUH JUIs IUTAHKPOBAHHS U IPOBEICHUS paboT
10 METPOJIOTHH, CTAaHAAPTHU3ALNH U CePTU(GUKALNN; METOABI YHU(PUKALIHN 1
CHUMIUTH(HKAIUY TIPU pa3paboTKe CTAaHAAPTOB U APYroil HOPMaTHBHO-TEXHUIECKOI
JIOKYMEHTAI[MU; METO/IbI KOHTPOJISI Ka4eCTBA MPO/IYKIIHHU U TIPOLIECCOB MPH
BEITIOJIHEHHY PaboT MO cepTU(UKAIIMY IPOIYKIIHU; METOIBI U CPEIICTBA TIOBEPKH
(kaMOPOBKHU) CPEICTB H3MEPEHUS;

Buaners:

ITIK-18

— HaBBIKaMH: BBIOOpa MaTepHAJIOB U Ha3HAYECHHSI HX 00paOOTKH; H3MEPEHUS.
IIEPOXOBATOCTH TIOBEPXHOCTH; PaOOTHI Ha KOHTPOJIBHO-U3MEPUTEIBHOM
000pyIOBaHHH.

ITK-19

— HaBBIKaMH B pa3pabOTKe MEPONpPUSTHIi 110 MOBBIICHHIO 6E30MaCHOCTH
9KOJIOTHIHOCTH IIPOH3BOACTBEHHOI IS TENbHOCTH.

OO6yuarommuiicst JomrycKaeT
CYLIECTBEHHBIE OIIHOKH U
HETOYHOCTH IIPH OTBETE Ha
BOIPOCHI TSI TEKYILETO
KOHTPOJISI, HE BIaJIeeT CHCTEMOU
OCHOBHBIX MOHSATUH
JIMCIUTITAHBL
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[Tporpamma cocTaBieHa B COOTBETCTBHU C (heiepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM BBICIIETO OOpa30BaHUs MO HampasieHuto nojaroroBku 15.03.05 Koncrpykropcko-
TEXHOJOTUYECKOE 00eCIeYyeHNEe MAaIIMHOCTPONUTEIBHBIX IIPON3BOJICTB
ot 11 aBrycra 2016 r Ne 1000

s Habopa 2018 roaa u yue6usim mmanom ®I'BOY BO «bpl'Y» mis ounoii hopmMel 00yueHHs
oT «12» mapta 2018r. Ne 130.

IIporpammy cocraBui:

CypneB A.A., noueHt kadeapsl MuT, KaH/I. TEXH. HAYK.

Pabouas nporpamma paccMoTpeHa U yTBepKAeHa Ha 3acefqanuu kapeapst MuT

oT «11» nexabps 2018 r., mpotokoi Ne 6

H.o. 3aBenyromero kadenpoit MuT E.A. Cnenenko
COI''TACOBAHO:

W.o. 3aBenyromiero Boimyckatomieit kapeapoit MuT E.A. Cnenenko
Hupexrop OUOIMOTEKH T.®. CotHuk

Pabouas nporpamma ogobpeHa MeToanueckoit komuccueit gakyiapreta MO

oT «14» nexabps 2018 r., mporokon Ne 4

[Ipencenarens MeToauueckoit komuccuu ¢paxkynabrera MO I'.H. IInexanos
COI''TACOBAHO:
HavanbHuk yue6GHO-METOINYECKOTO YIIPaBIECHUS I'.II. Hexesen

Perucrpanmonnsiii Ne



