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1. HEPE‘IEHI: MIaHHPYeMBIX pesyIbTaTOB l]ﬁ]r":IEH}[!I mo JHCIOHILTHHE, COOTHECEHHBIX ¢ ILTAHHPYEMBIMH pPesyabTaTaMH OCEOEHHHA

o0pazoBaTeIbHOH NPOrpaMMEL.

B pesvieTaTe oCEOSHHE 00paz0BATENEHOH IPOTPaMMEl OAKATABPHATA 00VIAIIHACA JOMKEH OBTANETE CNEIVIOMHMHE Pe3yIBTATAMH 00V IeHH

0 JHCIHILTHHEE

KD.E[ H HaHMCHOE2HHE

Kop v EanMeHOBAHHE HHIHKATOPA

I11aEHpyEMEIE pE2VILTATE 00VHIeHHT

EOMIETEHIHHE! OOCTEKEHHT KOMIETEHIHH? (meckpHITOPELF
OIIK-5 OIIK 5.2 3HaThL:
Criocofen paBorats ¢ HOpMATHEHO- {Crocofen ECMOTE3OBATE HOPMAaTHEHO- - QCHOEHRIE POCCHHCKHE H MEXTyHADOJHEIC HOPMATHEHEIE
TEXHHIECEKOH ,I[DK}"HEBTE.U;HEE, TEXHHYECKVH) JOKYMEHTAIHI B o0IacTH JOEYMEHTEL E 00macTH METPOJIOTHEECEOTO UEECHE‘]EHIH,

CEA2aHHOH ¢  IpodecCHOHATEHOH
JeATeIBHOCTER), C VIETOM CTAHJAPTOR,
HOpPM H IPaEHT

METPOIOTHIECKOTD 0DeceTeH A,
CTAHTAPTHIATHE H CepTHOHKATHE

MPOIVEITHE.

TEXHOMOTHISCEHY MaITHH H Dﬁﬂpj’,I[DBBHEH:
MPOHIEOICTECHHRBIX MIPONECCOE H BBIH_‘{CKHEMUITI

CTaHAAPTH3IAUHH H CepTHQHKATHH TeXHONOTHYECKHX MAIIHH
H 000pyIOBaHHA, NPOHIEQACTBEHHEIX IPONECCOE H
EBITYCEaeMOH NPOJVENHHE, VIPaETeHHA KagecTeoM (DH-1);
VYnern:

Pazpabateieats H odopMIATE padouyvId MPOEKTHVID H
TEXHHYECKVK JOKYMEHTAaUHK) € VIeToM TpeDOBaHHH
CTaHAAPTOE E 0OMACTH E2aHMO33aMEHAEMOCTH H VIPABIeHHA
KagecTeoM (V-1);

Baamers:

Metogame noscka HHGOPMAITEN B 0OIACTH CTAHIAPTHIAIHH,
HAEEIKaMH OPOEEPKH COOTEETCTEHA pazpalaTEEaeMElX
NpPOEKTOE H TEXHHIECKOH JOKYMEHTANHH CTaHAAPTAM,
TEXHHYECKHM VCIOEHAM H JPYTHM HOPMAaTHEHEIM
JoxyMentaM (H-1)




I‘.-.D,El; H HAMMEHOEAHHE
ED]'.!II[ETE:I—IL[.HIE]'

Kop m HarnieHOEaHHE HHEIHEATOPA
IOCTHESHHA KOMITETEHIFH-

IInammpyeMEele pesyIETATE 00VIeHAA
( meckpumTOpET)

OITK-11

Cnoocoben MpPEMEHATE METOIE
EOHTPOMIA KaTecTEd TEXHOMOTHUSCEHX
MAIIHE H 0OOPYOOB3HHA, OpOBEOIHIE
AHATHI [pPHYHH HAPYIIEHEH & HX
padoToCcnocofHOCTH H paspabaThEaTh
MEepOTIPHATHA II0 HX IpeTy I eE e I

OIIK 11.1

Coocoben NpoEOSHTE 0OpaboTEY PesSyIETATOR
FSMEPEHHA ¢ PACISTOM NOTPEIIHOCTH H
HeoNpemeneHHEOCTH SHATeHHH H3MepAeMEIX
[BETHUME, 3 TAKHS CPABHHTEIEHED] AHATHIOM
axTOpOE, CUPeIeTAINK HapyIIeHHA
patoTocnoroDHOCTH TEXHOIOTHIeCKHX MATIIFEH H
0BOpY IOEAHIE

3HaTh:
- OCHOEHEIE MPHHETHIE! METPOIOTHE, EHIE H X3DAKTePHCTHEH |
CREJCTE HSMEPEHHA, [PHIMHE EBOSHEFHOESHHA H MeTOJE
VCTPAHEHHA HHEIH MHHHMIZEANHA OOHOOKE H3MEepeHHH, a
TAEEE METOOEl HKOHTPONA TEeXHOWIOTHIECEHX IapaMeTpos
(3H-2);

VueTn:

OCYINECTENATE HIMEpPeHHA H EOHTPONE NAPAMETPOE

TEXHNIOTHYECEEDE IpomecCcos, OOEAsaTeIeH
‘[’_'IEEDTGEI[DEGEI{D-ETE TEXHNWIOTHIECKITE BIAIIHH H

00OpYICBAHHA ¢ HCIONBSOBAHHEM METCICE CTATHCTHUECEOH
0EpadoTHE pesyIETATOE HaMepeHsE | ¥ -2);

Baagetn:
- BIETOTAME CTATHCTHISCECH cOpaboTER
SECHEpHMEHTATEHEIX JAHHEIX C© &HATHIOM [OOE3saTeneHd

HATEFHOCTH H ﬂaEGTGEHGEﬂEI'[DETE TEXHONIOTHIEC KK
MMAINHMH H GEDIJ}',I[DB—E.H:EH, MIEapaMeTpOE TEXHOIOTEHeCEED

NpONECCOE H EA9eCcTEA BEITYCEaeMoH npogyEoms (H-2)

OIIK-12

CrmocobeH o0BCIIEYHEATE IIOBLRIIIEHHE
[HaIe#HOCTH TEXHOIOTHISCERY MATITHH H
0OOpYAOBAHMA HA CTATHAX
[IpoeETHPOEAHEA, H3TOTOEBISHHA H

5K CILTY A TAIFE

OIIK 12.1
Coocoben dopyMyIHpoEaTh TpetUBAHNE H
PacUeTH B oOIacTH
AMMOSAMEHAEMOCTH NIEMEeHTOE KEOHCTYEITRE

IHaTE:

- DQCHOEHEIE:  HOPMATHEHEIE JOEYMEHTEI B 0OJacTH
CTAHZAPTHIAUHH H  YOPEENSHAA Ea9ecTECM, [OpPAEHIa
H30Opa®eHAd JONYCEOE H 2 NOCAJ0E B IpOeKTHO-
EOHCTPVETOpCEOR JoryvuerTamms (3H-3);

VneTn:

PazpatatmEare ® odopMIATE pabodyie NOpPoeETHYVED H

TEXHHTIECEYHD JAOKVMEHTAOHES C© VIeToM TpeboEan=Sa
CTAHZAPTOE B COMACTH ESaMMOSAMEHASMOCTH H VOPIEISHHA
EagecTEoM [ ¥-3);

Baagetn:

Haerrame EHNOIHSHHA PACISTOE B 00IACTH
E3AMMOSAMEHASMOCTH JIeMeHTOE EOHCTRYEIHA, pacdseTa H
EEIOOPE JOIVCHOE H IIOCAT0E IIPH PEIIeHHH IPpOeETHO-
EOHECTPVETOpCcERX sagad (H-3)




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucrunanHa OTHOCHUTCS K aucuuriinHaM — oOsizarenbHor yactu (B1.0.15) m m3ywaercs Ha 3
Kypce B 5 cemecTpe.

B MeToanueckoM Iu1aHe AUCHUILIMHA OMMPAETCS Ha 3JIEMEHThI KOMIIETEHIMH, COPMHUPOBAHHBIE
npyu u3ydeHuH auciuiuinH  «MaremaTtukay, «Pusukay, «MmkenepHas rpadukxa». IlomydyeHHsie B
npolecce U3y4eHUs TUCHMILIMHBI «MeTposorus, CTaHIapTu3alus 1 cepTu(UKaLus» 3HaHNs, YMEHUS U
HaBBIKM MOTYT OBITh HCIIOJI30BAaHBl NPU M3YYCHUU JUCHHUIUIMH «JleTamu MalmMH ¥ OCHOBBI
KOHCTpYUpOBaHUs», «[IpoekTupoBaHHe M pacdyeT TEXHOJIOTMYECKUX MaliuH», «KoHcTpyupoBaHue U
pacuer 31eMeHTOB 000pyaOBaHUsI OTpaciny, «HamaexKHOCTh TEXHOIOTHYECKOro 00OpYAOBaHUSY, MPHU
IPOXOXKJICHUN IPOU3BOJACTBEHHONM NPAaKTUKM, a TaKKe IpPU  BBIIOJIHEHUHU BBIITYCKHOMN
KB (PUKAIIMOHHOH paboThI

3. O0beM TUCUHUILIAHBIL.

Bcero,

Bun yuebnoit paboret 3E/akanem. yacoB

OO6mas TpyA0eMKOCTh THCIUIIHHBI 3/108

(3a4CTHBIX SAMHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenogaBarejiem: 72
3aHATHSA JIEKIIMOHHOTO TUIIA 18

3aHATHA CCMHUHAPCKOI'0 TUIIA, B T.4. -

nabopaTopHbIe padOTHI 36
KkypcoBoe npoektupoBanue (KP wmum KIT) 18
KCP -
JIpYTHe BUbI KOHTAKTHOM paOOThI -

CamocrosiTesqibHAs padoTa 36
dopma Tekyiero koutpoJs (Kp, pedpepar, PI'P, acce)
®opma npome:xxyTouHoii arrecrauum (KP, KII , 3auer, sx3amen) KP 3auer




4. Copep:kaHue TUCHUIIHHBI.

4.1. Pa3gespl AMCHUMIIIMHBI U BUABI 3aHATHIL.

3aHsaTus
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S aKajeM. 4yachl | \& o
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<) O iS)
1. | Beenenne. OCHOBBI METPOJIOTHH 6 16 8 OIlK-11
2. | OCHOBHBIE MOJOXKEHUS CTaHJAPTU3ALNH 3 4 6 OIIK-5
3. | Crangapruszanus B 0071aCTH TOYHOCTH H 4 12 10 | OIIK-12
B3aMMO3aMEHIEMOCTH
4. | Ka4ecTBO MPOAYKIIUH, CUCTEMBI 3 2 6 OIIK-5
YIPaBJICHUS Ka4e€CTBOM OIlK-11
OIIK-12
5 | Cepruduxanus 2 2 6 OIIK-5
UTOI'O 18 36 36




4.2. 3auaTHA JEeKIHOHHOr0 THIIA.

pa;zgena HaumenoBaHue TeMBbl OO0newMm, uanoBannonnas
U KpaTKOe COoJepKaHuE 3aHATHS aKaJ. Jacel dbopma
TUCIUILINHEI

1 Benenue. Ilesm wu  comep:xkaHue  y4eOHOM 1 g
JUCIHHUILINHDBI
OcCHOBHBIE 33/laud  METPOJIOTHUH, CTAHAAPTU3ALINH,
B3aMMO3aMEHSIEMOCTH M CepPTU(UKAIIUU, UX OCHOBHBIC
3a/1aud, POJb B Pa3BUTHUM HAYKM M TEXHHUKH,
oOecrieueHUH  BBICOKOTO  KadecTBa  MPOAYKIIUH,
0€30MacHOCTH, SKOHOMHUYHOCTH U TIPOU3BOJACTBA W
SKCIUTyaTaluu.

1 OcCHOBBI METPOJIOTHH 5 JI

OO6mue 3agaun MeTposjoruu. ENMHCTBO M3MEpeHui u
cucteMbl ero obecnedenus. 3akoH PO «O0
o0ecriedeHUH  €AUHCTBA  uU3MepeHuil».  CucreMbl
eavHMLl  u3MepeHuid. ['ocymapcTBeHHas — cuctema
obOecnieuenus enuHcTBa u3Mepenuit I'CU. Cpexncrsa
U3MEpPEHMS, HUX METPOJIOTHYECKHE XapaKTEPUCTHKU.
Meroas! u3mepeHuid. Buibl OrpentHoCcTy U3MEpPEHUH,
IPUYMHBl MX BO3HMKHOBEHMs M  IOIXOIbBl K
yCTpaHEeHUI0 M MuUHUMH3auuu. CraTucThyecKas
00paboTKa pe3yabTaTOB MHOTOKPAaTHBIX H3MEpPEHHIA.
Pucku wm3roroBneHHs W MOTPEOHTENS TPH KOHTPOIIE
npoaykuuu. IlpuHnunsl BeIOOpa  HM3MEPHUTEIBHBIX

CPEACTB.
JlmHaMHYeCKHUi aHa/In3 YCTOMYUBOCTH u
YIPaBIIEMOCTH [1apaMeTpoB u MPOLIECCOB.

Kontpoinbsnsie kaptel Hlyxapra.

! Mpumepb 00pazoBaTeabLHBIX TEXHOJIOTHIA, CNIOCOGOB U METOA0B 00y4eHHsl (C COKPALIEHUAMM): TPAAULMOHHAS JIEKIUS
(J), nexuums-Busyanumsarus (JIB), mpoGnemuas nexmus (I1JI), mexkmmst — mnpecc-koHpepenuus (JIIIK), 3anstue —
xkoudepenuus (3K), tperunr (T), xebarsr ([I), mosrosoit mrypm (MII), mactep-kimace (MK), «kpyrmsiii crom» (KpCr),
aKTUBHM3aIMA TBOpUeckoi naesrensHocTH (AT/l), permamentupoBanHas nuckyccus (PJl), muckyccust tuma dopym (D),
nenoBas W poineBas ydeObnas urpa (AU, PU), merox mameix rpymm (MI'), 3aHATHS C HCIOIB30BAaHHEM TPEHAKEPOB,
umutaropoB (Tp), komnbrorepHas cumyssinus (KTCwm), ucronp3oBaHne KOMIBIOTEpHBIX oOywaromux nporpamm (KOII),
MHTepakTUBHBIX ariacoB (MA), mocemenne BpauyeOHBIX KoH(epeHIMH, KoHcwimymoB (BK), ydactme B HayuHO-
npaktndeckux koHdepenuusx (HIIK), cwesmax, cummosumymax (Cum), yueOHO-MccienoBaTenbekas paboTa CTyIeHTa
(YUPC), mposenenue npeametHsix omummuaz (O), MOAroTOBKA MUCHMEHHBIX aHAIUTHYECKUX padoT (AP), momroroska u
zamuTa pedeparos (P), mpoexrnas texuosorust (IIT), skckypcum (3), AMCTaHIMOHHBIE OOpa30OBaTENIBHBIE TEXHOJIOTHH

(AO0T).




Ne
paznena
JIUCLIUILIUHBI

HaumenosaHue TeMEI
U KPaTKOE COACpKaHUE 3aHATHUS

O0OneM,
aKazl. 4achl

HNuuosamnmonnas
dopma

2

OcHOBHbBIE M0JI0KeHHS CTAHIAPTU3ALNHU
Hcropuueckne OCHOBBI PAa3BUTHUSI CTAaHAAPTU3ALUU U
cepTuduUKaIm. Hayunble u mnpaBoBble OCHOBBI
CTaHJapTU3ALUU. Meroabl CTaHJapTU3ALUU
(cucremaTu3anus, CeJIeKIHS, cuMIuMukanms,
yHA(UKaLWs,  arperaTHpOBaHUE). OcHoOBHbIE
MOJIO’KEHUS HAIIMOHAJILHOW CHUCTEMbl CTaHIapTHU3AINH:
BUJIbI U KaTE€rOpUM CTAHJIAPTOB, MOPSIAOK pa3pabOTKU
CTaH/JapTOB, OpraHbl U CIYXObl CTaHAApTU3ALUH,
rOCYJapCTBEHHBIM  KOHTpPOJIb W Haa30p  3a
coOIr0IeHIEM TpeOoBaHU roCy/1apCTBEHHBIX
ctangapToB. OCHOBHbBIC TOJIOKEHUS MEXKIyHAPOIHOM
cuctemsl crangaptoB MCO.

Cranmaptel B oOnacTu 0€30MAaCHOCTH M 3aIUTHI
HACelleHUsl, MMYIIECTBA, OKPY)Kaloled  Ccpeabl.
OcCHOBHBIE CTaHJAPTHI B 00JIACTAX, COOTBETCTBYIOLIUX
HANPaBIIEHUIO  TOATOTOBKM U HANpPaBICHHOCTHU
MIPOTrpamMMBlI.

3

ITJ1

CranpapTusanmsi B 00JacCTH  TOYHOCTHM M
B3aHMO3aMeHIEMOCTH

OCHOBHBIE TMPEJCTABICHUS O B3aMMO3aMEHIEMOCTH
JleTalel W DJJEMEHTOB KOHCTPYKLUH, TOYHOCTH
0o0paboTkn u ee  morpemHOCTAX.  OCHOBHBIC
MPEACTABJICHHUS O JOMycKax M Tmocaakax. OCHOBHBIE
nosio’keHuss ENWHON cuCTeMBbl JOMYCKOB M MOCAZOK
(ECAID).

Pa3mepHble Lenu 1 METO/IBI UX pacyeTa.

JIB

Ka4yecTBO NpoayKIuH, CHCTEMBbI YIIPaBJIEHHA
Ka4ecTBOM

OCHOBHBIE ONpEeNeHUs] U 337a4dl  KBAJIUMETPHUH.
Knaccudukanus nokasareneil kauecta. [lpuHuunsr u
METO/Abl KOHTPOJIS KadecTBa U 3aIIUTHl  MpaB
notpedutensi. CoBpeMeHHBIE TOAXOAbl K MOBBIIIEHUIO
KagectBa nponaykuuu. CraHpaptel B obiacTu
yIIPaBJICHUS] KAYECTBOM.

IUI

Cepruduxanus
OcHOBHBIE LIeNH U OOBEKTHI CePTUDHUKAIMH, TEPMUHBI
U OIpeneieHuss B 00JacTH CepTHUPHUKAIUHU, CXEMbl U

CUCTEMBI CepTUPHUKAIMH. Obs3arenbHas u
no0poBObHAS cepTU(UKALUs, MpaBUia U TOPSIOK
IIPOBEACHUS CepTH(HKAIHH. Opransl 1o

cepTu(dUKaIK U UCTIBITaTEIbHBIE JIA0OPATOPHUH.

4.3. 3aHATHS CEMUHAPCKOT0 THIA.
Y4eOHbBIM MJIaHOM HE TPEAyCMOTPEHBI.




4.3.2. JJabopaTopHbIe 3aHATHSA

Ne
paszerna
JIUCLIUIUINHEI

HanmenoBaHue TeMsl
U KpaTKO€ CO/Iep KaHNUE 3aHATUSA

OOnewMm,
aKaJl. 4achl

[Ipumeuanue

1

HN3MepeHue JTUHEHBIX IAPAMETPOB JIeTaJei

IIpu BbINIOJIHEHUU PaOOTHI CTYAEHTHI 3HAKOMSITCS C
MPUHIIMIIAMU UCIIOJIb30BaHUs MHCTPYMEHTOB JJIs
M3MEPECHUS JIMHEUHBIX Pa3MEPOB, BBITOIHSAIOT P
M3MEpEHUHl C UCIOJIb30BAHUEM IITAHT€H-UHCTPYMEHTOB
(IITaHTeHIUPKYJIS, IITareHITyOnHOMEpa,
HITaHreHpercMaca), MUKpOMETPUYECKUX HHCTPYMEHTOB

6

HN3mepenue yriioBbix pa3MmepoB

B nmanHOlt paboTe CTyOEHTBI OCBaWBAIOT METOIBI
paboThl ¢ MHCTPYMEHTAMM [UIsl M3MEPEHHUs YTIIOBBIX
pa3MepoB, BBIMOJIHSAIOT CEPUI0 MU3MEPEHUMN pa3IMYHBIX
00BEKTOB (KOHYCOB, XapaKTEPHBIX YIJOB PEXYIIUX
MHCTPYMEHTOB, YIJIOB npouias pe3bObl U T.JO.) €
HCII0JIb30BaHUEM yriiomepa TPAHCIIOPTUPHOTO,
OIITHYECKOM JICITUTEIILHOM TOJIOBKH,
WHCTPYMEHTAJIBHOTO MHUKPOCKOIIA, BBITIOJTHSFOT
CTaTUCTUYECKYI0 00pabOTKy MOJIYYEHHBIX PE3yJbTaTOB
Y pacyeT MOrPEeIIHOCTH U3MEPEHU I

N3mepenne miaomagu M o0beMa MOMEIICHUS C
MOMOILIBIO JIA3ePHOI0 AaJbHOMepa

B nanHo#l pabore cTyneHTBHI MPUOOPETAIOT HABBIKU
UCIOJb30BAHUS JIA3€PHOTO JAJbHOMEPA, BBIIOJIHIIOT
3aMepbl PasMEpPOB IOMELICHUS M OINPENENOT €ro
IUIOIIAb U OOBEM, BBIIOJIHIAT CTAaTUCTUYECKYIO
00pa0OTKy TMOJYYEHHBIX pEe3yJlbTaTOB U  pacyeT
MOTPELIHOCTH U3MEPEHU

ILi1ockonapaJie/ibHbIe KOHLEBBbIE Mepbl AJMHbI H
NPUHALIEKHOCTH K HUM

CTyneHThl 3HaKOMSTCS C Ha3HAYEHUEM M METOJaMU
HCIIOJIB30BaHUs IUIOCKOIIApaUIEIbHBIX KOHLEBBIX MeEp
JUIMHBI ¥ BBINIOJIHAIOT KOHTPOJb pslia pa3MepoOB C UX
ITOMOIIBIO.

I/I3yquue l/lH(l)OpMaIII/[OHHI)IX HCTOYHUKOB II0
CTaHTapTU3alluU.

CTYI[CHTLI 3HAKOMITCA C 06H.I€p0CCPIﬁCKPIMPI
KHaCCI/I(I)I/IKaTOpaMI/I " YKa3aTCJIsIMU CTAaHAApTOB,
OCYHICCTBJIAIOT IMOUCK U aHAJIN3 CTAHAAPTOB I10 3a/JTaHHBIM
TEéMaM, COOTBECTCTBYIOIIIMM HAIIpaBJICHUIO IMOATIOTOBKH U
HanpaBJICHHOCTH O6p330BaTeHLHOfI nporpaMMBbl.
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Ne
pasznena
IUCLUIUINHBI

HanmMmenoBanune TeMbl
U KpaTKoe CoAep KaHue 3aHATHUS

O0nemM,
aKaJ. 4yachl

IIpumeyanue

3

Pacuer u BbIOOP MOCATOK

CTyIneHThI 3HAKOMSTCS CO CIIPABOYHBIMH MaTepUaIaMu
M0 J0MyCcKaM W MOCaJkaM W MPHHIIMIIAMUA UX BBIOOpA
JUIE  pelleHHs] KOHKPETHBIX TEXHMYECKUX 3ajad,
paCCUMTBHIBAIOT  XApaKTCPUCTHUKKA  TOCAIAOK  II0
3aJJaHHBIM TIPEJICIbHBIM OTKJIOHCHHSM B CHCTEMax
OCHOBHOTO  BaJa ¥  OCHOBHOTO  OTBEpCTHS,
pPACCUMTHIBAIOT XapPaKTEPUCTUKH O OCYIICCTBIISIOT
BBIOOp MOCAZOK C 3a30pOM M HATATOM IO 3aJJaHHBIM
manaMeTnaMm COETUHEHUI. NDACCUUTEHRIRAKOT RENOIATHOCTH

6

Pacuer pa3MepHbIX Henei

CTyneHThl BBINOJNHSIOT pacueT pa3MEpHbIX Leneil B
3aJlaHHOM COOPOYHON EAMHHIIE C MCIOIb30BAHUEM
pPa3IMYHBIX METOJOB (TIOJHOM B3aMMO3aMEHSIEMOCTH,
TEOPETUKO-BEPOSTHOCTHBIM,  CEJIEKTHUBHOW  COOpKH,
IIPUTOHKU, PETYITHPOBKH)

N3mepenne napaMeTpoB IEePOX0BATOCTH
MOBEPXHOCTH

CTyIneHTbl 3HAaKOMSTCS C pPa3IMYHBIMH CIIOCOOAMH
M3MEPEHHUsI U KOHTPOJISI IMIEPOXOBATOCTH MOBEPXHOCTH,
OIIPEIENISIOT MapaMeTpPhl IIEPOXOBATOCTH MOBEPXHOCTH
JeTajell B 3aBHCUMOCTH OT YCJIOBHM 00paboTKu
(mmndoBaHMs, TOJTUPOBAHMS, TPABIICHHUS )

AHaJIN3 mnoKa3aTejeid KadvecTBa M JKOJOTHMYHOCTH
NPOAYKIUH

CTyneHThl OCYLIECTBIIAIOT UH(MOPMAIIMOHHBIN MMOUCK B
o0jacTd  KpUTEpHEeB, TOoKa3aTened u  crmocoOoB
IIOBBIIIICHUA Ka4YeCTBA MW DKOJOTHUYHOCTH HpOI[YKIII/II/I,
COOTBETCTBYIOIIEH  HANpaBICHUIO  IMOATOTOBKH U
HaIpaBJIEHHOCTH 00pa30BaTEIHLHON MPOrPaMMBI.

AHaJaM3 cepTH(PHKATOB COOTBETCTBUS

CTyneHTbl BBINOJNHAIOT MOUCK U TOAPOOHBINA aHaANN3
ceprtu(duKaTa COOTBETCTBHSI Ha IMPOJIYKIHUIO, IMPOLECC
WIM  MaTepuana, COOTBETCTBYIOIICH  HamNpaBlIECHUIO
MOATOTOBKM M  HAINpPABIEHHOCTH 0Opa30BaTeIbHOM
IPOTrpaMMBl.
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4.4. CamocTosiTenbHasA padoTa 00y4arOImMXCsl.

Ne
Ilepeuenb BOIIPOCOB IJist O06newm,
paznena dopma KOHTPOJIS
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl
JUCLUTIITUHBI

1 Kpatkue uctopuueckue CBeJeHUs O Pa3BUTUU 4 YcTHBIN onpoc
METPOJIOTHH.
Mexnynapoanas cucrema eauuui] CHU.
OCHOBHBIE U IPOU3BO/IHBIC €AMHUIIBI B CUCTEME
CH. Dnementsl cucteMbl CI'C u anrno-
AMEpPUKAHCKON CUCTEMBI €IMHULL.
[Topsmox MOBEpKU CPENICTB U3MEPEHHUS
KamuOpsl. Hasnauenme, knaccupukanus.
Jlomycku Ha U3TOTOBIIEHUE U U3HOC KaJTHUOpOB.

2 [Topsanox pa3paboTKH, COTIaCOBAaHUS U 4 YcTHBIN onpoc
YTBEpKIEHUS CTaHaapToB U TY.
MesxoTpacneBble CUCTEMBI CTAaHAAPTOB.

3) Ceprudukamust yciayr, cepTuUKAIUsS CHCTEM 2 VYeTHbli onpoc
KauyecTBna. AKKpenuranus OpraHoB 1o
CepTH(UKAIMY U H3MEPHUTEIBHBIX JTa00PaTOpHii.

1-5 KypcoBas  pa6ora  «Bpribop  TpeGoBaHmii 26 Texyiuit KOHTPOIIb
TOYHOCTH, yIpaBJeHHE KauecTBOM, BBITIOJIHEHUSI KyPCOBOM
CTaHJapTH3aAIMA U cepTUPUKALIUSI B XUMUIECKON paboThL.
TEXHOJIOTHI 3ammra KypcoBoit

paboThI

5. IlepeyeHb Yy4eOHO-METOAMYECKOTr0 oO0ecrevYeHUs] [JI CAMOCTOSITEJbHON PadoThl
00y4YaKIIUXCS MO TUCIHILINHE

Metoauyeckue yka3zaHusi JUIsi 0OydaromIMXCsl MO OpraHM3allHi CaMOCTOSTENBHON paboOThl MO
JTUCIUIIIIMHE, BKJIIOYas TMEPEeYeHb TeM CaMOCTOSTEIBHOM paboThl, (HOPMBI TEKYIIETO KOHTPOJIS IO
TUCIUIUIMHE W TpeOOBaHUS K UX BBINOJIHEHUIO DPa3MENIEHbl B AJIEKTPOHHOW HH(OpMAIMOHHO-
obpazoBatenbHol cpeae CITIOI TU(TVY) Ha caiite Menua: http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUSA l'lpOMe)KyTO‘-IHOﬁ aTTeCTallumn

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYAIOIUMCSI MEPOIPHUIATUN TEKYLIEro KOHTPOJsS MO3BOJSET
IPEBBICUTH (JOCTUTHYTh) MOPOTOBBI YPOBEHb («yIOBIETBOPUTEIBHO») OCBOEHUS MPEAYCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLIUH.

Pe3ynbTarhl IUCHUIUIMHBI CUUTAIOTCS TOCTUTHYTBIMU, €CIIH JUISl BCEX AJIEMEHTOB KOMIIETEHIIUN
IPEBBILIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOCHUS KOMITETEHIIUU HA JAHHOM JTarle.

Texyias aTTectanus 1Mo IUCHUIUIMHE MPOBOAMUTCA B (JOpME Cllayl OTYETOB IO JIAOOPATOPHBIM
paboTaM M OTHENBHBIX JTaNoB KypcoBoil paborel. K cmade 3adera MOMYyCKArOTCSl CTYICHTHI,
BBITMOJIHUBIINE BCe (POPMBI TEKYIIETO KOHTPOJIS.

[IpomesxyTouHas aTTecTanus NpoBOIUTCA B (hOpMe 3aUeTa U 3aIUThl KypCOBOM pabOTHI.

3aueT mnpeaycMaTpuUBaeT BBIOOPOUHYIO TPOBEPKY OCBOEHUS IPEAYCMOTPEHHBIX 3JIEMEHTOB
komnereHIM. Ilpu crmade 3adera CTyAEHT MOJIydaeT TpU BOINpPOCAa M3 IEPEUHS BOIPOCOB, BPEMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBeTY - 70 30 MuH.

[Ipumep BapraHTa BOIPOCOB HA 3a4ETE:
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http://media.technolog.edu.ru/

BapuanTt Ne 1
1. Mexmynapoiabie cHCTEMBI CTaHAAPTOB. [[pUMEHEHHE MEK TyHAPOIHBIX
CcTaH1apToB B PO.
2. Bugpl morpemHocTeid M3MEpeHuil U MPUYMHBI UX BO3HUKHOBEHHUS. Buabl
HEOIPEAEICHHOCTU 3HAYCHUM U3MEPSAEMBIX BEIMYUH.

3. Obmas knaccudukanus mocaaok. O603HaAYCHUE MOCATOK HA YEPTEkKax.

@DoH/T OIIEHOYHBIX CPEJICTB 10 AUCIHUIUIMHE npeacTaieH B [Ipmioxenun Ne 1

7. IlepeyeHb OCHOBHOI W JONMOJHUTEJbLHOH Y4eOHOH JHUTEPATYpPbl, HEOOXOAMMON IJIs
OCBOEHUS TUCHMUILINHBI

a) meyaTHble U3IAHMS:

1. OcHOBBI METPOJIOTHH, CTAHAAPTH3AINHU, CEPTU(GUKALIMM M KOHTPOJIA KadecTBa : ydeOHOe
nocobue g CTYIEHTOB 3a04HOM Qopmbel oOyuenuss / A. b. PomanoB [u gap.]; Munucrepctso
oOpa3oBanuss W Haykum Poccuiickoii denepanun, Cankr-IleTepOyprckuii  rocynapcTBEHHBIN
TEXHOJOTMYECKU WHCTUTYT (TeXHMUYeCcKud yHuBepcuter), Kadeapa TeopeTHUecKHX OCHOB
matepuanoBenenus. — Cankr-IlerepOypr : CIIGI TU(TY), 2015. - 143 c.

2. PomanoB, A.b. Mertponorus, crangaptusanus, ceptudukanus: yuyedHoe mocobue / A.b.
PomanoB; MunHcTEepcTBO 00Opa3zoBaHuss W Hayku Poccuiickoit denepanuu, Cankr-IlerepOyprckuii
rOCy/IapCTBEHHBIA TEXHOJIOTUYECKUN MHCTUTYT (TexHu4eckuil yHuBepcurer), Kadenpa teopernueckux
ocHOB MatepuanoBeneHus. — Cankt-Ilerepoypr : CIIGI TU(TY), 2010. — 173 c.

3. Pomanog, A.b. BeiOop mocaiok u TpeOoBaHUS TOUHOCTH: CIIPABOYHOE METOIUYECKOE ITOCOOUE
| A.Bb. Pomanos, I0.H. Ycrunos. — Cankr-IlerepOypr : IMonutexnuka, 2008. — 206 c. - ISBN 978-5-
7325-0735-5.

4. Maxkapoga, JI.d. OcHOBBI cTaHAapTU3AIMU, METPOJIOTHH, CEPTUPHUKALNU: yueOHOEe TTocoOue
IUTSE 3a04HOU (hOopMBbI 00yUueHUs HampaBiaeHus MoAroToBku "MHbopMaTrka v BEIYUCIUTENbHAS TEXHUKA"
/ JI. ®. MakapoBa; MuUHUCTEpCTBO o0Opa3oBanusi W Hayku Poccuiickoir denepanuu, CaHKT-
[TerepOyprckuii rocynapcTBeHHBIN TEXHOJOTHUECKUI HHCTUTYT (TeXHUYeckuil yHuBepcureT), Kadenpa
CUCTEM aBTOMAaTU3MPOBAHHOTO MpoeKTHUpoBaHus u ynpasieHus. — Cankr-IletrepOypr : CIIGI' TU(TY),
2010.- 155 c.

5. AOues, P.III. OcHOBBI KBaJIMMETPUM B XMMHUYECKOW TEXHUKE M TEXHO JIOTHMHM: ydyeOHOe
nocobue / P.III. AGueB. — Cankt-IletepOypr: Menaenees, 2007. 213 c. — ISBN 5-94922-019-6.

0) 2J1eKTPOHHDbIE U31AHUA

1. OcHOBBI METPOJIOTUH, CTAHJAPTU3ALNHN, CEPTUPUKAIIMM U KOHTPOJISI KayecTBa : ydeOHoe
nocobue s CTYIEHTOB 3a04HOM Qopmbl oOyuenuss / A. b. PomanoB [u gap.]; MuHucrepctBo
oOpazoBanusi W Hayku Poccuiickoii ¢enepanuu, Cankr-IletepOyprckuii  rocynapcTBeHHBIN
TEXHOJIOTUYECKUH MHCTUTYT (TeXHHYeckuil yHuBepcuter), Kadenpa TeopeTHueckux OCHOB
marepuanoBeneans. — Cankr-IlerepOypr : CIIGITHU(TY), [6. u.], 2015. - 143 c. // CII6I'TU:
anexTponHas Oubnmoreka - URL: https:// technolog.bibliotech.ru (mara o6parmenus: 15.01.2021) -
Pexxum noctyna: i 3aperucTpup. nojb30BaTeNeH.

2. PomanoB, A.b. Merponorus, cranaaptuzauusi, cepTuduxanusa: yuebHoe mocodue / A.b.
PomanoB; MunucrepctBo oOpazoBanusi U Hayku Poccuiickoit denepauun, Cankr-IlerepOyprekuit
rOCyJapCTBEHHbIN TEXHOJOTHYECKUH MHCTUTYT (TeXHUYeckuil yHuBepcutet), Kadenpa Teopernuecknx
ocHoB MatepuanoBenenus. — Cankr-IletepOypr : CIIGI'TU(TY), 2010. — 173 c¢. // CIIGI'TH:
anektponHas OubOmmoreka - URL: https:// technolog.bibliotech.ru (mata o6pamenus: 15.01.2021) -
Pexxum noctyna: i 3aperucTpup. nojb30BaTeNeH.

4. Makaposa, JI.®. OcHOBBI cTaHAApTU3ALMN, METPOJIOTHH, cepTUPUKALUU: yueOHOe mocolue
JUIs 3204HON (hopMBbI 00yUSHHSI HAaNpaBJIeHUs: NOAroToBKY "MH(popMmaTHKa U BEIYUCIUTENbHAS TEXHUKA"
/ JI. ®. MakapoBa; MuHuctepctBo o0pa3oBaHus U Hayku Poccuiickoii ¢enepanuu, CaHKT-
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[leTepOyprckuii rocyaapcTBEHHBIA TEXHOJIOTHUYECKUN MHCTUTYT (TeXHUUYecKuil yHuBepcuter), Kadenpa
CHUCTEM aBTOMATH3WPOBAHHOTO MpOeKTHpoBaHUs u ympasieHus. — Cankr-Ilerepoypr : CIIGI TU(TY),
2010. - 155 c. // CIIGI'TU: snextponnas oubmmoreka - URL: https:// technolog.bibliotech.ru (mara
obpamienns: 15.01.2021) - Pexxum gocTyma: 1uis 3aperuCTPHp. MOIb30BaTEIIEeH.

8. Ilepeuyenb pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHUKANMOHHOH ceTH «WHTepHeT»,
HeO0XO0AUMBIX /I OCBOCHHSI JUCIHUNJIMHBI
1. yueOnbiii mnan, PIT/] u yaueGHO-MeTOAMYecKre MaTepHraisl: http://media.technolog.edu.ru

IIEKTPOHHO-OMOIMOTEYHBIE CHCTEMBI:

2. «DNeKTPOHHBIN YnTaIBHBIHN 3a1 — bubmuoTex» https://technolog.bibliotech.ru/;

3. «JIanby http://e.Jlanbook.com

4 tom-spbgti.narod.ru

5. ®enepanbHBIN HEHTP UHHOPMAITMOHHO-00PA30BATEIBLHBIX PECYPCOB
http://fcior.edu.ru/search.page?phrase=

6. www.ibooks.ru

7. WWWw.i-exam.ru

9. MeToauyeckne yKa3aHus 1Jisl 00y4al0MMXCs 10 OCBOEHUIO AU CHMITTUHBI

Bce Buapl 3ansTuil mo gucruruiiHe «MeTposiorus, CTaHAapTH3alus MU CcepTU(UKAIIL)
IIPOBOJISITCSI B COOTBETCTBUU ¢ TpeOoBaHusmu cienyrommx CTII:

CTO CIIeI'THU 020-2011. KC VYKIB. Buabl y4eOHbIx 3anstuil. JlabopaTopHble 3aHATHS.
OO6mue TpeOoBaHMs K OPraHU3alNU U TIPOBEICHHUIO.

CTII CIIGI'TU 040-02. KC YKIB. Buas! yueonbix 3anstuid. Jlekmus. O0mue TpeOoBaHus;

CTO CIIoI'TH 018-2014. KC YK/IB. Bunbl yueOnbix 3anatuil. CeMuHapbl U NpaKTUYECKUE
3anstust. O6mue TpeGoBaHMs K OPraHU3aluy U IPOBEACHHUIO.

CTII CIIoI'TH 048-2009. KC YKB/I. Bunsr yuebnbix 3ansatuii. CaMoCTOATENbHAS TUNIAHUpYeMast
pabota crynentoB. OOure TpeboBaHus K OpraHU3aIluu U IPOBEICHUIO.

CTII CITI6I'TU 016-2015. KC YKB/I. ITopsiiok mpoBeieHUs 3a9€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHM, HEOOXOAMMOrO0 Ha H3yYeHHE JAaHHOW AMCLUUIUIMHBI, Jy4Ylle BCEro
OCYIIECTBIISITh Ha BECh CEMECTp, MPEayCMaTpUBasi TPU ITOM PETYISIPHOE TOBTOPEHHE MPOIHIEHHOTO
MaTepuana.

OCHOBHBIMH YCIIOBHSIMH TIPAaBWJIBHOW OpraHW3alii y4eOHOro Tporecca Ui CTYJISHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHu3aluy y4eOHOM paboThl;

Cephe3HOE OTHOIICHHUE K U3YUYEHHUIO MaTepraa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATHS CTYEHT JODKEH MPUXOIUTh, UMesl 0arak 3HaHWH U BOTIPOCOB IO YK€ M3YYCHHOMY
MaTepuany.

HToroBssiii KOHTPOJIb — 3a4eT.

10. IlepeyeHb HHGPOPMANMOHHBIX TEXHOJIOTHil, HCHOJb3yeMbIX MPH OCYIIECTBJIEHHH
0o0pa3oBaTeIbLHOIO Mpolecca 1o JMCHHUILINHE

10.1. UndopManiuoHHbIE TEXHOJIOTHH

B yuebGHOM mpouecce 1O JAHHOM JUCHMIUIMHE MNPEJYCMOTPEHO  HCIOJIB30BaHHE
MH(OPMALIMOHHBIX TEXHOJIOTHI:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIAlI-TIPE3EHTALINN;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IlporpammHoOe o0ecnieyeHmne

Microsoft Office (Microsoft Excel)

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMbI

CnpaBouno-nionckoBas cuctema «Koncynprant-Ilmoc»
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
http://fcior.edu.ru/search.page?phrase
http://www.ibooks.ru/
http://www.i-exam.ru/

11. MarepuajibHO-TeXHUYeCKast 0a3a, HeoOXxoaumMast IS OCYyIEeCTBJICHUS
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILIHHE

Jns mpoBeneHus 1a0OpPAaTOPHBIX 3aHATHH HCHONb3yercss aymuropust (27 mocan. Mecrt),
000pyIOBaHHBIN CPEACTBAMHU OPITEXHUKHU M MIEPCOHATHLHBIMU KOMIIBIOTEpAMH, 00bETUHEHHBIMU B CETh.
MarepuanbHO-TeXHUYECKOe 00ecreYeHNne TUCIUTLTNHBL:
. [TpuGopsl ¥ UHCTPYMEHTHI:
- LITaHreH-UHCTPYMEHTHI,
~  MHUKpPOMETPHYECKHE UHCTPYMEHTHI
- MeXaHH4YecKHe MPHOOPHI I INHEHHBIX U3MEPEHHH,
- ONTHKO-MEXaHUYeCKue MpHOOpPHI,
~  mpuOOPBI U1 U3MEPEHH TapaMeTPOB IEPOXOBATOCTH,
~  mpuOOPHI U1 U3MEPEHUS XapaKTEPUCTUK MAaTEPHAJIOB,
~  mpuOOPBI U1 U3MEPEHUH YTIIIOBBIX BEJIHYMH,
- NPOEKIMOHHBIE MPUOOPHI,
~  mpuOOPBI U1 M3MEPEHUs TapaMeTPOB 3y0UaThIX KOJIeC,
2. O06pa3upl Aeraneil U u3enuil 1uist U3MepeHui.
3. KoMmiek Tl cTaHaapToB 110 TOYHOCTH, B3aUMO3aMEHIEMOCTH, MaTepraiam, 00pasibl cepTu(hUKATOB
COOTBETCTBHUSI.
4. KOMIUIEKTHI TIJIaKaTOB MO0 B3aUMO3aMEHSIEMOCTH M CPEJCTBAM N3MEPEHHS.

[u—

12. Oco0eHHOCTH OCBOEHHUS IMCHUIIMHBbI HHBAJIHIAMM M JMUIAMH C OrPaHUYEHHBIMHU
BO3MOKHOCTSAIMH 310POBbSI

J1J11 MHBAJUIOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU Y4eOHBIE MPOIIECC OCYIIECTBIISAECTCS B
cootBercTBUM ¢ [lomoskeHnem 00 opranuzanuu ydyeOHOTo Tporecca Uit 00Y4eHUsT HHBAJIHIOB U JIHII C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi CIIOI TU(TY), yrBep:xkaeHHbiM pexkTopom 28.08.2014 r.
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ITpunoxenue No 1
K paboueii mporpamMme TUCTIUTLTHHBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs] POMEKYTOYHOI aTTecTalliu 1o

AUCIHUIIJINHE ((MeTPOJIOFI/Iﬂ, CTaHAapTH3aludA U ceme]mKaunﬂ»

Ilepeyenb KOMIIETEHIMI U ITANIOB UX (DOPMUPOBAHUS.

WNHupeke
! Copepsxanue? Dran GopMHUPOBAHUS
KOMIICTCHIINHN

OIIK-5 Cnocoben  pabotratb ¢  HOPMAaTHUBHO-TEXHMYECKOH | MPOMEKYTOUHBII
JOKYMEHTAIlMe#, CBsi3aHHOM ¢  TmpodecCHOHATBLHOM
NeSITeNIbHOCTBIO, C YUETOM CTaHIapTOB, HOPM U MIPaBHII

OIIK-11 Cnoco0eH NpPUMEHSTH MeETOAbI KOHTPOJISI Ka4decTBa | IIPOMEKYTOYHBIN
TEXHOJIOTHYECKUX MAIIMH U 000py/A0BaHMs, IPOBOAUTH
aHAJIN3 NPUYMH HAPYWIeHUWH UX pPadoToCnoCOOHOCTH U
pa3pabaTbiBaTh MEPOTIPUATHUS IO UX MPEAYIPEKICHUIO

OIIK-12 CrniocobeH obecrnieunBaTh NOBBILIEHUE HAJEKHOCTH IPOMEXKYTOUHBIN
TEXHOJIOTUYECKHUX MAIIUH U 000pYIOBaHUS Ha CTAIHIX
IIPOEKTUPOBAHMSI, U3TOTOBJICHUS U SKCILITyaTaluu

2 )KupHbIM WPH(PTOM BEUIENSAETCS Ta 4aCTh KOMIIETEHIINH, KOTOpas (JOPMUPYETCS B XOJIE€ H3YUEHHUS JIAHHON JIMCIUTLIMHBL
(ecyti KOMIIETEHIIMS OCBAHBACTCSI OJMIHOCTBIO, TO ()PArMEHTHI HE BBIIEISIOTCS).

8 Dran QopmupoBanus KoMmmeTeHIMH BbiOMpaercs mo 1. 2 PIIJ u yuebHOMY muiaHy (HauaibHBIH — €CIM HET
NPE/IIECTBYIOINX AUCIMIUINH, UTOTOBBIH — €CJIM HET IOCIEAYIOMNX JUCIUILIMHE (MM KOMIeTeHIus He Gopmupyercs B
xoJie npakTuku uinu I'MA), npoMexyTOUHbIHN - BCe IpYTrHe)
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2. IToka3zaTeaH H KPHTEPHH 0HeHHBAHHA KﬂMI]E"I"E-‘HlI;Hﬁ HA PasTHYHLIX 3TATIAYX HX q]ﬂPM}[PﬂBﬂ]{BH, INKATA MIIEHHEAHHA

Kox 1 manveRcEaHEE Iogasarens clopuMHEpOEAHHOCTH Epurepsai YpoBEE cHopMEpPOEIEHOCTH
EHIHEATOPS {DecEpHOTOPEL) OLEHHEAHER {oIECAHHE ERIPEEEHEOCTH JECKPHOTOPOE)
;GEWEIE'E:EEH « Y IOENETEOPHTETRED: HXOPOIIO® SOTIHTHOS
TEHTEH {MOpPOTOERIE) (cpensn) ( ERICOBEHE)
OIIK 5.2 3HaeT OCHOEHEIS pOCCHACERE H | [IpasRnbHES Hueer Cnocoben Cnocoten B
Crocober MeFTVHAPOAHEIE HOPMATHEHEIE | OTESTE Ha NpeJcTAETeHHE 00 HCONIESOEATE HCONTES0BATE
HCTOIES0EATE JOEYMEHTEL E obmacTH | Bompockr Mel-5 OCHOBHEIX BHOAX HOPMATHEHO- HOpPMATHEHO-
HOPMATHEHO- MeTPONICTHIRCKOTD COECIe9eHnn, | K 339eTY. HOpMATHEHD- TEXHHIECEYED TEXHHYECKYED
TEXHHTECKYIO CTAHJAPTHAHE H | JammpTa EypooBcH | TEXHEYECECH ACKYMEHTAIMID  TPH | qopyeRTaNHIO OPHE
AOKYMEHTAIHID B CEpPTHDHEANN TEXHOMOTHYECKHX | PadoTHL JOEYMEHTAIHH B pEIISHHH  THIIOEEIX pe:&em
obmacTa MAITHH H oOopyZ0EAHAT, ofmacTa MOTSIEHEDE 33739 TPAKTHIECERX 53327
METPOIOTHIECKOTO NPOoHSEOICTESHHERIX NpOUeccoE H METPOTIOTHYECKOTO
obecIeTe A, ERITyCKasnoR POV ELTHH, oD eCIIETEHEA,
CTAHAAPTHAIHE H YOpaeTeHAd EagecTEoM (3H-1) CTAHJAPTHAIHA H
CepTHDHEAIFEH cepTH)HEAHH
TEXHNWIOTHUeC K TEXHINIOTHYSCEIT
MANTHH H LIATITEIH H
0bOpYaCBAHE, oDopYICEaHHA,
NpOMSECICTESHHEEIX VIIpEEIeHHT
IIPOLECCOE H EdU9eCTEOM
EBITYCEAEMOH TIPO Ty EITHE
APOAY IHE. - - - Cnocoben
Yaeer paspadaTHEATE H | [IpaerneHEIe Cnocoten Cnocoten
= _ CAMOCTOATEIEHD
ohopMITATE pAbOTVID MPOEKTHYIO | OTEETEL HA AHATHIHPOEATE paspalaTEEaTE S —
H TEXHHUSCKVID JOEYMEHTAIHD ¢ | Bonpock Neb-10 HOPMATHEHO- dparmenTE paspafoTxe
yaeToM TpeGOBAHHA CTAHJAPTOE | K S39eTy. TEXHHIECEYED HOPMAaTHEHO- RO o
E ODM3CTH ESaHMOIEMEHAEMOCTH | 3 COECH OEVMEHT E = . .
HeeT AITHTS EYP ACEY ATYHEC TEXHHYECKOH TeXHEYeCKO
H YVOpEETeHHT EagecTEoM (¥-1); | padoTm obmacTa OKYMEHTAHH E —— .
CTAR/2PTHIAIHH, COOTERTCTEHH C obaacTH
cepTad B H A TAHHAMH CTAHJAPTHAIHH,
YTIpEETE CepTHDHEAHN B
KauecTEOM
VIPAETIEHRT
E39eCTECM
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PESVIETATOE HIMEPEHHH [V -2);

Brnageer wmeromaum  nowce: | [Ipasrmeaele Hueet Coocoten Coocotern
HHpOpMAITHE E QOJACTH | OTESTE HA MpeJCTABIEHAE O OCYIIECTENATE IIOHCE | OCYIECTEIATE
CTAHTAPTHEATIHH, HABHIEaMH | Bompockr Nell-16 ENMAcCHhHEATIH, H AHATTHE MPOEEPETY
TpOESPEH COOTESTCTEHA | K 3a9eTy. MeTOIAY MOHCER HOpMATHEHO- COOTEETCTEHA
paspalaTElEaeMEIX OPCeKTOE H | JalUHTa EYpPcOBECH | HOPMAaTHEHO- TEXHHIECKOH paspabaTeEasMoi
TEXHHIECEOH OCEYMEeHTAUHH | padoThL TEXHHIECEOH OOy MEHTAITHA oo | TEXHHYECHOH
CTAHJAPTAN, TEXHHYECEHM OOKYMEHTAHHE H ZATAHHEIM TEMaM ACKYVMEHTAIHH
VCIOEFAM H SpVTHM MIPHHITHITEY IPOESPHE HOPMATHEHEIM
HOpPMAaTHEHEDM OOEYMEHTaM COOTERTCTEHA JOEYMEeHTaM IIpH
(H-13 paspabaTeEasnoi pelIeHHH
TEXHHTeCKOH TIPAETHISCKHE 53039
ACKYMEHTAIHE
HOpPMATHEHEDM
ADKYMEHTAM
OIIK 11.1 3HaeT OCHOEHEIE IIPHHUHINE! | [IpasAnbHELE Hueer Cnocoben BHOHpaTH Cnocoben
CmocobeH OposogETE | METPOJTOTHEL EHE H | OTEETEI Ha OpeACcTAETeHHE O EHARI CPEACTE doprynHpoEaTs
obpatoTry XANAETENHMCTHER __ CPenqcTs | ompockl Nel7-22 | o gnaccadesanmm HSMEPEHER B TPECOBAREA  TOUHOCTH
pesyIETATOR HIMepeHHA, IpHIHHE | K S39eTY. CPEACTE H3MepeHHi 1 :DDTEE:T'E‘IEHH c ﬁmmﬁﬂmfﬁ
epeHHH ¢ pacTeToM B_-OEH]!I.‘EDEEHEI.H H  MeTogel | OTUeTH OO HX OCHORHEIK TDEE‘JEMDE"EEE CpENCTE MIMEpEREE B
OTpPeIIHCCTH H YCTPaHERNT H/ATE MARFMISSAIHE ( H200paToOpHED X3PAKTEPHCTHEAX, TOTHOCTH METOADE  KOHTPOTIR
eOMpeIeTeHHOCTH iﬁﬁm{ HIMEDEHEH, ED TarEe gaﬁm:am_ . | ocHOBHEIX MeTOmax TEXHOIOTEIECEHY
<HATEHEH HEMepAeMEE AEl HIPOAT | SATHHTE EYPEOECR | o nemsa, YCTpaHeHHT IrEpaMETPOE IpE
) TEXHNIOTHYECKHX — MapaseTpoE | padoTHL ; pemernH
[semEamE, a TarEe _ FLAIF MEHHFAHSAITHEH
(3H-2}; ] N TPENTHIeCKHR 5049
CPAEHHTEIEHE OIIFOOE HIMEPEHRH
AHATHIOM GaKTOPOE, VieeT OCYIIECTEIATE MiMepeHHd | [IpaEHnbHER
OIpETe TR I H KOHTPOME napaMeTpos | OTBETE Ha Hueer Coocoter BrmonHEATE | Coocober
[RApy TIIEHETE TEXHOTOTHIEC KR NpOLECCoE, | BoOpock Nel3-28 IpeaCTARIEHHE THOCERIE 3AT3HAA M0 | IPHMEHSTE MEeTOIR
jpatoTocmocobHOCTH MoEasaTenei K Sa9eTy. © METOJAX EOHTPOVIE | AHATHSY CTATHCTHIECKOTO
TEXHOIOTHOECERX padtoTocnoco0HOCTH OrrgeTs oo TEXHNIOTHIECHETK TEXHOTOTHHEEC KX AHATHZA
[rramTeE B TEXHOIOTHIECEIN  MANHH  H | Ja00paTopHEIM MapaMeTPoE HA mapaMeTpoE Ha TEXHOTOTHHEC X
oBopYIoEaHNE 0DOpVIoBAHHA ¢ | paboTan. OCHOES OCHOEBE PESYIBTATOR mapaMeTpoE IpH
HCOOIESOEAHASM METOOOE | JamHTa EypPcoBCH | cTaTECTHYecKoR CTATHCTHIECKOH pEMISHEH
CTATHCTHYIECEOH 00paboTER | padoTeL opadoTra obpaboTEH MIpaETHIeCKHX 33739
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HX OpFMEHSHHA

Brageer serogame | [Tpasrneaere Hureet PemiseT THOOEERIR Coocober
CTATHCTHUECEOH obpaboTER | OTEETE HA [IpEACTAEIEHHE O SAJAHHA IO TIPHMEHATE HA
SECOSpPHMEHTANEHEIY JAHHEXE C | Boopockl Ne29-34 | netogax CTATHCTHYECEDOH MPAKTHES MeTOTE
AHATHSOM TMOEasaTensH | K 3a9eTy. CTATHCTHOECE DR obpaboTre CTATHCTHUECKOH
HATeFHOCTH B | OT4eTH oo ofpadoTEH PESYIBTATOR obpaboTER
paboTocnmoco0BEOCTH Jagopampm SECTEpHMEHTATERER | HMepeHHi SECTEPHMEHTATEHEIX
TEXHOIOTHUSCEHE  MANIMH H | Pa0OTaM. AHHEIX IpPH SHATHEE
P . | mamEDx, EROEx A op
obopYA0BAHHA, OapaMeTpos | 3anIHTa EYpooBof o HOCTH B TEXHNTOTHUECHKHE
TEXHOJOTHUECIHX IPONOECCOE H | padoTHL F MapaMeTpoE,
i .. HeoTIpeJeTeHHOCTH
EauecTEa ERITyCEAeMOH
EIVIIETATOE
mpogyEmE (H-2) Pes] -
HIMEPEHHH H
TIPFIEIITHITEY. B
OIEHEH IpH aHATHE
NOoEasaTeneH
HAJEEHOCTH H
paboTocnmoco0BEOCTH
OIIK 12.1 3H3AET QCHOEHEIE HOopMaTHEHEE | [IpasmnnHELS [TepeuncageT Cnocobes epmonEATE | Cnocoben
Cnocoben AOKYMEHTH E 0DTacTH | OTESTHI HA OCHOEHEIS EHAE THOOEHIE 3303HAA 10 | TIPHAMEHATE
hopMyIHPOEATE CTAHJAPTH3AIHE H VOPaBTeHHA | Bonpockl Ne23-40 | mopuarHEREX TMOHCKY HOPMATHEHD- | IMIPHHITHOEL B JAE0H
rpefoEanna | EAuecTEOM, OpaBATa | K 539eTy. ZOKYMEHTH B TEXHEIECECH CHCTEMEl JOOYCEOE H
|[EEITICHATE pacueTH B H300paHeHRT OOMYCEOB H | OTUeTH mo i — JOEYMEHTAIHH B TIOCATOE npH
I — rfﬂca,a;nn: -B i} OpOEETHO- | Ta00paTopHEIM CTAHAAPTHIALAH H obmacTa pENISHEA
lesaraosanesmenocrr | FOECTPVETOPCKOH JOKYMEHTAIHH | padoTaM. yOpaETeRm CTAHIAPTHIANHE H TMPaETHIECENK 34739
3H-3; Janrara COEOH EETIEHHAR
5IeM e HTOE (3H-3); i EAueCcTEDM, CHCTEME YIp
lomc . paboTHL omrveros o mocagor | T2 TECTEOM.
TEYER AOTE can OmpeneneHHE THIIOE
MOCATOE H VCIDEHH
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Vueer pazpadaTEIEATE H
obopMIATE PAdOTVIO MPOSKTHYIO
H TEXHHIECKVID JOKVMEHTAITHIO ©
VHeTOM TpeDOBaHHH CTAHTAPTOR
E 0DIacTH B2aHMOZaMEeHIEMOCTH
H VOPaEIeHHT KadecTBOM (Y -3);

BrageeT HaBRBRIKAMH BRIIOTHEHHA
pPACYETOR E obmacTi
BE2aHMO3aMEHAEMOCTH 3IEMEHTOR
KOHCTPYELMI, pacdeTa H BEIOOpa
OONYCEOE H  T[OCATOK  [OpH
peIIeHHH [IpPOEKTHO-
KOHCTPYETOpCKEX 3agad (H-3)

IlpaEHnsHEIE
OTEETEI Ha
Bompockr Ned1-45
K 2a7eTy.

JamraTa KypooBoH
paboTeL

IpasuneuEIe
OTEETEI Ha
eompocer Ne35-45
K 389eTy.

Otuers mo
IabopaTOPHEIM
paboTan.

JamraTa KypooeoH
paboTEL

Hueet
IpeJcTAEICHHE O
TIIPHHITHITAX
B3aHMO2aMEHASMOCTH
H IPAEHTAX
pazpaboTEH
IpOeKTHOH H
TEXHHYIECKYE
JOKVMEHTAITHED ¢ HX
VEETOM

JaeT onpemeneHr
momnel JOMyCKOE H
mocagoK Mo
OVKBEHHEIM
00OHAYCHHAM,
EEIIOIHAST PACTETEL
NAapaMETPOR THIIOEEX

IIOCagoK B CHCTEMAaX
OCHOBHOT'Q OTBEPCTHA
H OCHOEHOI'O Ealla

CnocobeH IpHMEHATE
MIPHHITHIEL
B2aHMO3aMEHASMOCTH
IIPH EEINOTHEHHH
THIIOBEIX ZaJaAHHE IO
paspadoTKe
dparMeHToR
TEXHHYECKOH
IOKVMEHTATHH

CnocobeH BRIDHpPATE
IO GOMYCHOE H
OCATOK OpH
BEIIONHEHHH
THIOBEIX 3aJaAHHA

Croocoben

MpPHMEHATE
TIPHHITHITEL
B2aHMO3aMEHIEMOCTH
MpH PELICHHAH
MpaKETHICCKHX 3a0ad

Brmmonuaer pacaeTe
H ONTHMATEHEIH
BEIOOpP IIOCANOK IIPH
pelIeHIH
OpaETHIECKHX 33039
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3. TunoBble KOHTPOJIbLHBIE 32/IaHNS VI IPOBeJCHNS IPOMEKYTOYHOH aTTeCTAluN

3.1. TeopeTuyeckue BONpPOCHI AJIs NOATOTOBKH K 3a4eTy

Bonpochl 1Ji1 OlleHKM 3HAHM, YMEHMH M HABBLIKOB, C(DOPMHPOBAHHBIX Y CTYJAEHTAa IO
komnerenuun OIIK-5

1. CymHocTs U conepkanue ctanaaptuzanuu. Llean u 3anaun crangapTU3aluu.

2. Hay4Ho-TeXHUYECKHE MPUHIIUITBI CTaHAAPTU3ALIUH.

3. HaumonanbHas cucrema crapaaptuzauudud. Opranbl U cily:XObl B 00JacTu pa3pabOTKH,
KOHTPOJIS M HA/130pa 32 COOIII0ICHHEM TpeOOBaHH rOCyJapCTBEHHBIX CTAHAPTOB

4. Bunel u kareropuu crangaptoB. Ctaauu pa3pabOTKU CTaHIapTOB.

5. MexyHapoiHble cucTeMbl cTaHAapToB. [IpuMeneHe MexXayHapoJHbIX CTaHapToOB B PO.

6. OcHOBHBIE OIIpeIeTICHUS U 3a/1a4i KBAJTUMETPHUH.

7. Knaccudukanus noka3aTteyiei KauecTna.

8. I[IpyHLIUIIBI U METO/IbI KOHTPOJISl KAYeCTBA U 3aIUTHI IIPaB MOTPEOUTEIS.

9. CoBpeMeHHBIEC TOIXObI K MOBBIIICHUIO KAYeCTBA MPOTYKIIHH.

10. HopmaTuBHO-TeXHUYECKAs IOKYMEHTALIUSI B 00JIACTH YIIPABJICHUS KAYECTBOM.

11. OcuoBuble e 1 00beKTH cepTuduranuu. Opransl Poccuiickoit @enepannu B obmactu
cepTudUKaIIH.

12. IpuHIMIEL, IpaBUiIa ¥ TOPSIOK MPOBEICHHS CEPTUPUKAIINH TPOIYKIIUU U YCIYT.

13. KavectBo mpoaykuuun u cepruduxamnus. 3akoH «O 3amuTe npaB mnorpeduteneil u
cepTuduranus».

14. Cxembl 1 BUABI CEPTUHUKAITIH.

15. AxkpenuTanys OpraHoB 10 cepTU(UKALNN U U3MEPUTENBHBIX JIAOOPATOPHUHA.

16. OcHOBBI cepTU(PHUKAITMOHHBIX UCTIBITAHUH.

Bonpochl 1711 OleHKHM 3HAHMI, YMeHHIl U HABBLIKOB, C)OPMHPOBAHHBIX y CTyJAeHTA IO

komnerenuun OIIK-11

17. OcHoBHBIE 33124 U HAYYHbIE OCHOBE METPOJIOTHH.

18. EnunctBo u3mepenwmii. 'ocynapcTBenHas cuctema obecrieueHus equactsa nsmepenuit ['CH.

19. CrpykTypa 1 GyHKIMH METPOJIOTHUECKUX CITYKO MPennpusaTuii, OpraHu3alny, YUpeKIeHUH.

20. Knaccuukanus MeTo10B H3MEPEHH.

21. Cucrema eaunun; CH. OcHOBHBIE U IPOU3BOIHBIE eIUHUIIBI B cucTteme CU.

22. Knaccuukanus, METpOJIOTHIECKHE XapaKTEePUCTUKH U TIPUHIIUAIIBI BEIOOpA CPENICTB

WU3MEpEHMUS.

23. KaymmOpoBKa cpe/icTB U3MEpEHUSI.

24. TlopsiA0K IOBEPKHU CPEJICTB U3MEPEHHUS.

25. Bunmel morpemHocTedl W3MEpEHWH W TPUYMHBI HMX BO3HUKHOBEHHUS. Bumibl
HEOIPEAEIEHHOCTH 3HAYCHUH U3MEPSEMBIX BEIMYNH.

26. OcHOBHBIE ()aKTOPHI, BIUSIONINE HA TIOTPEITHOCTh H3MEPEHHUSL.

27. ATrOpuUTMBI CTaTUCTUYECKOH 00pabOTKHU pe3yabTaTOB MHOTOKPATHBIX U3MEPEHHH.

28. Metoapl pacdera TOTPEIIHOCTH W3MEPEHUH W HEONPENeIeHHOCTH 3Ha4YeHUI
MU3MEPSEMBIX BEJIMUYMH.

29. MeTpoornyecKre CpeacTBa H3MEpEeHHs. OTajJoHHBIe o0pasipsl. [lnockomapaiiensHbe

KOHIIEBBIE MEPBI AJINHBI, HA3HAYEHUE, KJIACCHI U Pa3psiibl Mep.

30. Kiaccudukanus 1 OCHOBHBIE XapaKTEPUCTHKH MHCTPYMEHTOB W MPHUOOPOB ISl M3MEPEHUS

JIMHEUHBIX pa3MeEpOB.

31. UHCTpYMEHTHI ¥ IPUOOPHI TSI U3MEPEHHUST M KOHTPOJIS YTIIOBBIX Pa3MEpOB.

32. CpeznctBa U3MepeHHs U KOHTPOJIS IIEPOXOBATOCTH TTOBEPXHOCTEIA.

33. KamuOps! — BU/IbI, HA3HAUEHHUE, KITACCUPUKAIIHS,

34. JluHaMUYeCKUl aHanM3 YCTOMYMBOCTH M YHPABISEMOCTH IapaMeTpOB U IPOILECCOB.

Kontponbsnsle kaptel [lyxapra.
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Bonpoce! A1 OEHKH 3HAHMH, YMEHHH M HABBIKOB, COPMHPOBAHHBLIX Yy CTYAEHTAa IO
xomnerenuuu OIIK-12

35. OcHOBHBIE MPUHLIUIIBI U BUJIBI B3aUMO3aMEHSIEMOCTH JICTAJICH U AJIEMEHTOB KOHCTPYKLIUH.
36. O01ue NpUHIMIIEL CTAaHJAPTU3ALUH JOITYCKOB U 1oca oK. KBamuTeTsl.

37. O6mas xnaccudukanys nocagok. O603HaYeHUE MOCAIOK HA YePTEkKax.

38. Ilocaaxu ¢ HATSAroM — Ha3HA4YE€HUE, BUJIbl, IPUHIIMIIBI pacyeTa U BeIOOpA.

39. Iocaaku ¢ 3a30poM — Ha3HAYEHUE, BHUIbI, IPUHIIMITEI paciyeTa U BHIOOpA.

40. IlepexoHble MOCAIKA — HA3HAUYEHUE, BUbI, IPUHLIUIIBI pacyeTa v BbIOOpa.

41. TlorpemHocTt bopmbl IIOBEPXHOCTEH, MX BIUSHUE HAa  DKCIUTyaTallMOHHBIE
XapaKTEepUCTUKH coelMHeHN. Bunbl 1omyckoB (popMbl, MX BIOOp U 0003HAUCHHE HA YEPTEXKAX.
42. TIorpemHOCTH B3aUMHOTO PACHOJOXKEHHUS MOBEpXHOCTEH. I[IpMumMHBI BO3HHUKHOBEHUS
HOrPEIIHOCTEN, BIMSHME Ha HKCIUIyaTal[MOHHbIE XapaKTePUCTUKU coeluHeHUH. Bbibop
1 0003HaYEHHUE JIOIYCKOB PACIIOJIOKEHUS Ha YepTexkKax.

43. lllepoxoBarocTh MOBEPXHOCTEH, BIMSHUE IIEPOXOBATOCTH HA HKCIUIyaTal[MOHHBIE
XapaKkTepUCTHKH n3nenuit. [lapaMeTpsl mepoxoBaTocTu, MX BEIOOP 1 0003HAYCHHE HA YEPTEKaX.
44, Pazmepubie nenu. OCHOBHBIE MOHATHA M Kiaccudukauusa. MeToasl obecrieueHus
3a/laHHOM TOYHOCTHU 3aMbIKAIOIIETO 3BEHA.

45. Meroabl  pacuera  pasMmepHbix  memneil. IIpsmas u oOparHas 3agaum.

[Tpu cmaue 3auera CTYIEHT IOJIydaeT TPU BOIpOCa U3 MEPEUHs] BOIPOCOB, BPEMs MOATOTOBKU
CTYZICHTa K YCTHOMY OTBETY - 10 30 MUH.

4. 3ajaHue Ha BbINOJHEHHE KYPCOBOi padoThl 0 TeMe
«Bb100p TpeOGoOBaHMII TOUYHOCTH, YIIPABJIE€HUE KAa4eCTBOM, CTAHAAPTU3ALUA U
cepTuPUKAIMA B XUMHYECKOH TEXHOJIOTHMN

1) O6pa6oTKa MacCHBOB IKCIIEPUMEHTAIbHBIX TAHHBIX
BhIMONHUTE cTaTHCTUYECKYIO 00pabOTKy 4 MAacCHBOB 3KCIIEPHUMEHTAIBHBIX JaHHBIX,
MIPOBEPUTH MACCHBBI Ha HAJIUYHUE TPYOBIX OMIMOOK IO KPHUTEPHIO TPEX CUTM, PACCUUTATh
MOTPENIHOCTh U3MEPEHUI 1 HEONPEIEIIEHHOCTh 3HAUEHU N N3MEPSIeMOi BETHUNHBI.
Ipumep BBINOJTHEHHUS
Hcxoomnwvie oanuvle
BepositHocTs P=0,90.
MaccuB nanneix: 78; 78; 76; 77; 80; 85; 78; 77; 80; 80; 78; 77, 78; 78; 77; 78
OTHOCHTEIbHASI TOTPEITHOCTH MCIIOIB3YeMOTO CpecTBa n3MepeHus cocrapisiet 0,5%.

Pacuem:
Haxomum cpennee apudmeTrueckoe 3HaUeHUE U3MEPSEMON BETUYHHBI:

X = Yxi/n = 1255 : 16 = 78,4

IJie Xj — JCUCTBUTEIIbHBIC 3HAYCHHS U3 TTPOTOKOJIA, =16 — KOJINYECTBO U3MEPCHUH.

OnpenensieM cpeHee KBaJpaTUIHOE OTKIIOHCHNE CTUHUYHOTO U3MEPEHUSI:

f 1 Ny 16
> (x = x) > (% —78.4 )
g={—= \( : = 2.1
-1 15

CrnenmoBarenbHO, TpeNeibHAs OIIMOKAa W3MEpPEHHs, paBHAs MNPHOIM3UTEIBHO 30,
cocraBiseT Alim = 36 = 6,3. 3HaueHue 85 orTauuaeTcs OT cpeaHero Oosee, yem Ha 6,3 (|85 —
78,4 = 6,6). CrienoBaTenbHO, 3TO 3HAUCHHE €CTh «IIPOMax» M €ro HaJa0 HCKIIOYUTH W3
paccmoTpenusi. MicripaBieHHOE cpelHee 3HaueHNEe BEIMUMHBI (TTOCJIe UCKITIOUEHHUS 3HAaYeHUs 85)
paBHO:
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X = Yxi/n = 1170:15 = 78,0

JI71s1 yTOYHEHHOTO CpeiHero 3Ha4YeHus ¥ N=15 mosydnM HOBOE 3HaUeHHE G ~ 1,2

o
ox=—= ~ 0,3
VN
ITo Tabmume pu N = 15 u P = 0,90 koappunuent Creromenta t = 1,77

CoOTBETCTBEHHO

AX=t0x=1,77-0,3= 0,5

B CcOOTBeTCTBUU ¢ HUCXOAHBIM MAaCCHBOM OKOHYATEILHBIA PE3yIbTaT OKPYIJIIEM JIO
LIEJIbIX, T.€.

AX~ 1
Xx=78+1
OTHOCHUTENbHAS TOTPEIIHOCTD U3MEPEHUS COCTABIISIET
1
0= — -~ 100% ~ 1,3%
78

Pacuem Heonpede/zeHHocmu 3HAYEeHUl I/BMep}ZeMOIZ 6EJIUYUHDbI

Heonpeoenennocme muna A — cpemHsis KBajgpaTudHas OIMMOKA, OICHUBacMas
CTATHCTUYCCKUMHU METOJIaMHd HAa OCHOBAaHUHM OOpabOTKH pPe3yIbTaTOB MHOTOKPATHBIX
HU3MEpEHU

Tl (x;—X)2 d
Ua= |[2F———=0x=—

ni{n-1) Wi

[Toce mepBUYHOW O00pPaOOTKM MacCMBa W WCKIIOYCHHS TPyOOH OIMMOKM paccyuTaeMm
HEONPEIEeIEHHOCTh THIa A
o
Ua=ox=—= ~ 0,3
Vi
Heonpeoenennocms muna B Haiinem u3 ycloBus
AXp
0=——100% = 0,5%

X

[TockonbKy, Kak OBIJIO PACCUYUTAHO BhIIIE, YTOYHEHHOE 3HAUYCHUE ; =78,0
MOJIy4YUM
AXp =78,0+0,5:100=0,39

COOTBETCTBEHHO
0,39
U= — =0,23

J3

paccuuTacM CTaHAAPTHYIO HCONIPECACICHHOCTDb

U:=1/0,34 0,23 ~038

C yderoM Toro, uto ko3 dunment CteionenTa t = 1,77, npumem koddduimeHt oxpara K = 2.
Paccuntaem pacmmpeHHyr0 HEOIpeaeIeHHOCTh
Uu=2-038=0,76 =1
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2) PacueT morpemHocTH KOCBEHHBIX H3MepeHHii

1o 3amaHHBIM CpEJHUM 3HAYECHUSM U MOTPEIIHOCTH U3MEPEHUS NTapaMeTPOB PACCUUTATH
MOTPEIIHOCTD 1EJIEBOH (DYyHKIIHH.

IIpumep BBINOJIHEHUS

Onpenenuts 00beM IWIMHApPA, 3HAYCHHWS JUAMeTpa M BBICOTBI KOTOPOTO C

COOTBETCTBYIOIIMMH IOTPEIIHOCTSIMU COOTBETCTBEHHO PaBHBI

d=(4.01 £ 0.03) MM — TaMeTp TMIUHAPA,

h =(8.65 = 0.02) MM — BbICOTa ITMJITHMHAPA.

Pemenue

O0bem nuIMHIpa paBeH

V = nd? h/4

[Moacrasisist cpeHIe 3HAUSHHS HETTOCPEICTBEHHO H3MEPEHHBIX BEJIMYMH, IOTy4aeM

cpeaHee 3HaueHue o0bema
Vep. =3.14 - (4.01)% - 8.65/4=109.19 mm®

Jlorapudmupyst BeIpakeHHe 111 00beMa, MmoTydacM
InV =Inz + 2 Ind + Inh — In4

COOTBCTCTByIOH_[I/Ie YAaCTHBIC ITPOMU3BOJHBIC PABHBI
onvVv 2 onv 1

od d oh h

Rrmaskenue nig nacueTa mornenta0CTH N3MEPCHUA o0BeMa OUJIMHAPA UMCECT BU
2 2
— 2 A Fir:
A =4 == | +|=
o i

IloacraBnss COOTBCTCTBYIOIIHUEC CPCAHUC 3HAYCHUA O6’BeMa, AnaMeTpa W BBICOTHL
OUIMHApA, MOJTydpr™

2 2
2+0.03 . 0.02 1 65007
4.01 8.65

A =110%.13

OxoHYaTeIbHBINA PEe3yIbTAT MOKHO MPECTABUTH B BHJIE
V =109.19 + 1.65 mm®
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3) HocTpoenne koHTPOabHBIX KapT LllyxapTa
[lo 3amaHHOMY MaccUBY pe3yJbTaTOB H3MEPEHHI MOCTPOUTh U MPOAHATUIUPOBATH
KOHTpPOJIbHBIE KapThl CPEJHUX 3HAUYEHUH U pa3MaxoB KOHTPOJIMPYEMOM BEIMYMHBI, CIENATh
BBIBOJIbI O TEHJICHUUSAX €€ W3MEHEHHUS, MPUONMKEHUSIX K KPUTUYECKUM 3HAUEHUSIMU U HX

IMPCBLINICHUH.

IIpumep BbINOJTHEHHS
Ilocmpoums u npoananusupoeamsv Konmpoavhvle X- u R-xapmer Lllyxapma na ocnoseanuu

CedyroUUx OAHHBIX

No 3HaYeHUE U3MEPAEMON BEJTUYNHbI
BBIOOPKH X1 X2 X3 Xa
1 5.1 4.9 5.0 5.0
2 5.2 4.8 4.9 5.1
3 5.0 4.8 4.9 4.9
4 4.9 5.0 4.7 4.6
5 5.2 4.2 5.0 4.0
6 4.9 4.8 4.7 4.8
7 5.0 4.9 5.1 5.0
8 4.9 5.1 5.2 5.2
9 4.8 4.8 5.8 5.8
10 5.1 5.0 5.0 4.9

HJ’IH Ka)KHOﬁ BLI60pKI/I pacCUnThIBaA€M CPCAHCC 3HAUCHUC U pa3dMaX KdK PA3HOCTb MCKIY
HAuOOJILIIMM ¥ HAMMCHBLIINM 3HAYCHUSMH B npeaciax IIaHHOI\/JI BI)I60pKI/I, B PE3YyJIbTATC 4Y€TO
nojrygyacm cnez[yfomnﬁ MacCCHUB pE3yJIbTAaTOB.

Ne L

BBIOOpKHU X R
1 5.0 0.2
2 5.0 0.4
3 4.9 0.2
4 4.8 0.4
5 4.5 1.2
6 4.8 0.2
7 5.0 0.2
8 5.1 0.3
9 5.3 1.0
10 5.0 0.2

prC,Z[H}I}I MOJIYYCHHBIC 3HAYCHU A X u R, MMoJIY4YuM

Xep=4.94; Rep=0.43

PaccuurteiBaem CPCAHCKBAAPATUYIHOC OTKIIOHCHUC AJI MMOJIYYCHHBIX MaCCHBOB XuR:

Eﬂ' T2
ox = /ﬂx_x} £ 0.91
n—1
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Janee ompenenum mpeaynpeAuTeSbHble TPAHUILIBI W TPAHULBI PETYIUPOBAHHS g O0EHX

paccm

;(Cp +
;(eP -

ch +

ATPUBACMBIX BCJIMYHH!

26_=494+2.021=536 Rept20r=043+2.0.37=1.17
X

26_=494-2.021=4.50
X

30_=494+3.021=5.57 Rt 30r=0.43+3-0.37=1.54
X

Xep—36_ = 4.94—3.0.21 = 4.29
X

Huxuue T'paHUllbl JIsI pa3dMaxa B AAHHOM ClIyda€ HMCKOT OTPULATCIBbHBIC 3HAYCHUA U,
COOTBETCTBCHHO, JIMIIICHBI (1)I/IBI/II-IGCKOFO CMBICJIA.

pa3ma

5.6
55 1
54 -
531
52 A
51 A

£ -

Ha ocHOBaHMM IOJY4YEHHBIX JaHHBIX CTPOUM KOHTPOJIbHBIE KapThl CPEIHUX 3HAUCHUH U
XOB (PUCYHOK), aHAJIM3 KOTOPBIX IMO3BOJISIET CEJIATh CIEAYIOIINE BBIBOIbI:

a

| Bepxess masaus perynepoessMA 55T ... -

| Bepuwas mpepynpepvrenedsstpanwus 5386 _____.

CpenHsA NHHMA 494 ™

49 -
43 -
47 -
456 -
45 -
4.4 -
43

42
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1,6 BepxHsia rpaHuua perynuposanus 1.54
1,4 1
1,27 BepxHsasa npeagynpeautensHas rpaHuua 1.17

14
0,8 -
0,6

LleHtpanbHas nuHus 0.43

0,4 -
0,2

0 T T T T T T T T T 1

0 1 2 3 4 5 6 7 8 9 10

Ne BBIOOpKHU

Pucynok — KoHTpobHBIE KapThl CPpeIHUX 3HAUYCHUH (a) U pa3maxoB (0)

- ciuenyer oOpaTUTh BHUMAaHHE HA YCTOWYMBOE CHIDKEHHE CpPEAHEro 3HAYeHUS
KOHTPOJIUPDYEMON BelnWunMHbl B uHTepBage ¢ Ne2 mo Ne5 ¢ JOCTMKEHMEM HMKHEH
penyNnpeauTeNbHON TpaHUIbl s BHIOOPKHM NeS M yCTOWYMBBIA POCT CpEIHEro 3HaueHUus
KOHTPOJMPYEMOM BelMMUYMHBI B HHTepBaie ¢ Ne6 mo Ne9 ¢ mpubnmkeHueM K BepxHeH
penynpeauTeNbHON rpanuLie A1 BBIOOpKH Ne9;

- HaOmoAaeTcss BBIXOJ pa3Maxa 3Hau€HHH KOHTPOJUPYEMOH BEIMUYUHBI 32 BEPXHIONO
NpeAyNpeAUTeIbHOW  TpaHully Uit BeIOOpKH NeS w  mpuOmmkeHMe K BepxHeEH
npeaynpeauTeabHON rpaHune s BIoopku Ne9.

- BBIXOJIOB 3a I'DAHMIIBI PETYIMPOBAHMS HU IO CPEJHUM 3HAYEHUSAM KOHTPOJIUPYEMOU
BEJIMYMHBI, HU 110 €€ pa3Maxy He HabIoJaercs.

4) PacueT nocaaokK 1o npeae;ibHbIM OTKJIOHEHUSIM.

Paccuutarh 4 mocaaku 1Mo OTKJIOHEHUSIM (IIpeliesIbHbIe 3HAUEHUSI pa3MEepOB U JOMYCKU
OTBEpPCTHS M BaJla, MAKCUMAJIbHbIE 1 MUHUMAJIbHBIE 3HAUEHHUS 3a30pa (HaTAra), MaKCUMaJIbHbIE
U MUHHMaJbHbIE BEPOSITHOCTHBIE 3HAUEHHUS 3a30pa (HaTsAra)), AOMYCK IMOCAIKH; TOCTPOUTH
CXEMBI PACIIOJIOKEHHS TTOJIEN JOIYCKOB OTBEPCTUH M BaJoOB B nocajakax. [lepeBectn ykazaHHbIE
IIOCAJIKU U3 CUCTEMBI OCHOBHOI'O OTBEPCTHUS B CUCTEMY OCHOBHOTI'O Baja.
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IIpumep BbINOJHeHUsA. Paccuutarh MO OTKJIOHEHUSAM mocaaky 30

H 7(+0,021)
k6(+0,015

+0,002

OrnpenenuThb TUI MTOCAAKH.

Pesynbrarel pacueToB (B MM) y100HO 3alTUCHIBATh CJIEIYIOLIUM 00pa3oM:

OTtBepcTHe Ban

HomuHanbHbIH pazmep ue= 30 Ouc=30
Bepxnee orknonenne | ES = +0,021 es = +0,015
Hwuwxnuee otknonenne | EI=0 ei = +0,002
Haunbonpmmii Dmax:dH,c+ES :30+(+0,021) = dmax = dH,c+eS =
npeeabHbINA pa3Mep 30,021 =30+(+0,015) =30,015
Haumenbrmmii Dmin =duc+EI = Omin = du.ctei = =30+(+0,002)=30,002
MpeIeNIbHBIN pa3Mep =30 + 0 = 30,000
I[OHYCK pasMeEpa TD:Dmax'Dmin:ES'ei: Td: dmax'dmin:es - ei =

= 30,021- 30,000 = (+0,021) - | =30,015 - 30,002=

0=0,021 = (+0,015) - (+0,002) = 0,013

Haubonpimuii 3a30p B
1I0CaJIKe

Smax: Dmax‘ dmin =ES-ei= 30,021 - 30,002 =
=(+0.021)-(+0,002) = 0,019
(Haumenpmuit HaTAT Nmin=-Smax = -0,019)

Haumenbiumii 3a30p B
nocajake

Smin: Dmin - dmax: El-es= 30,000 '30,015 =
=0 - (+0,015) = -0,015
(Hau6ompimuit Hatar Nmax=-Smin =0,015)

Cpennutii 3a30p B
1I0CaJIKe

1 1
Sc=7 (Smax+ Smin) = 5 ((+0,019) +(-0,015)) = 0,002;

(Cpennnii Hatsr N¢ = - Sc= -0,002)

Honyck 3a30pa

Ts= TN = Smax - Smin = Tpo + T¢ = 0,019 - (-0,015) =

(TTocaikm) =0,021 + 0,013 =0,034

BeposarHbiit B _ [+2 2 > 7
HAMGOMBIIHIA 3230D SBmax = Sc + 0,54 T, +T13 =0,002 + 0,5V0,021% + 0,013%= 0,014
BeposTHbIit

HaWMEHBIIHI 330D

SBrin = Sc- 0,5y Ty +T° = 0,002 - 0,5V0,0212 + 0,0132= -0,010

I[aHHaSI mocajgka OTHOCUTCH K INEPCXOAHBIM — B HEH BO3MOJKHEI KaK 3a430p, TaK U HATAT

HepeBOJI MoCaA0OK U3 CUCTEMbI OCHOBHOI'0 OTBEPCTUA B CUCTEMY OCHOBHOI'0O BaJia

IIpumep Boimoanenns. Ilepesectu nocanky @30

H 7(+0,021)

f 6(_0’020 y 3aIaHHYIO B CUCTEMC
-0,033

ocHoBHoro otBepctus (CA), B cucteMy ocHoBHOro Baina (CB).

YcnoBus nepeBojia — paBeHCTBO JOMYCKOB pa3MepOB, HAUOOJBIINX U HAUMEHBIITUX
3HaYeHu pasmepoB oTBepcTus U Bana B CA u CB:
Tpo(CA) = Tp(CB), Ta(CA) = T4(CB), Smax(CA) = Smax(CB), Smin(CA) = Nmin(CB)

BerHee OTKJIOHEHHME OCHOBHOI'O Baja B cucreme CB ESZO,

a HIDKHEE OIIPEEIETCS KaK

ei =-Tqg=-0.013

[Ipu nepenoce Hyn€BOM JMHUN HA YPOBEHb BEPXHETO MPEEIBHOTO OTKIOHEHHUS pa3Mepa
BaJIa BEpXHee NpeebHoe OTKIOHeHue oTBepeTHs (ES) m3menurcs cnemyrommm oopazom:
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ES(CB) = ES(CA) — esca = 40,021 — (-0,020) = +0,041
[Tockonbky momyck pasmepa orBepctust Tp = 0,021, HuKHEe mpeneabHOE OTKIOHEHUE
OTBEpCTHS B CHCTEME Bajia PaBHO
El (CB) = ES (CB) — Tp = +0,041 - 0,021 = +0,020
CrenoBarenbHO, B CHCTEME OCHOBHOTO Bajia JaHHAS MOCAKa BBITIISIUT CIEAYIOIIUM

obpazom +0,041
F7 +0,020
030 —
h6 (-0,013)
BrInoTHUM IPOBEPKY YCIIOBHUS PABEHCTBA HAMOOJBIIIETO U HAWMEHBIIIETO 3a30pa: Smax (CA)

= ES (CA) - ei(CA) = +0,021 — (-0,033) = +0,054

Smax (CB) = ES (CB) — €i(CB) = +0,041 — (~0,013) = +0,054 = Smax (CA)
Smin (CA) = EI(CA) — es(CA) = 0 — (-0,020) = +0,020

Smin(CB) = EI(CB) — es(CB) = +0,020 — 0 = +0,020 = Smin (CA)

N3006pazum cxemy paccMmarpuBaemoii mocaaku B cuctemax CA u CB

+ v 0021
b
. k) i l —
™~ - b il ~
s %E%'a SIS -&éfﬂziﬁ
I, ' : “L @9 R T 1
—w | RAR by f8
h 1 NN
-0033

dmin =29,967
dnax=29,980
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CxeMa pacroJyioeHusl IMoJie JO0MycKoB B mocajke D30 B CHCTEME OCHOBHOTO

-0,020
-0,033

otBepcrus (a, @30 H7/f6) u ocHoBHOTrO Bata (6, P30 F7/h6)

5) Pacuer BepOSITHOCTH 3230POB M HATSATOB B MOCAIKAX.

Paccuntath BeposSTHOCTH 3a30poB (Ps) ¥ HATAroB (Pn) B TEPEXOJHBIX IOCAIKAX,
yKa3aHHBIX B 1.2., wHCHOAb3ys OGyHkmuio ¢(z). IloctpouTh  KPUBYIO HOPMAalIbHOTO
pacrpezie/ieHusl BEpOSTHOCTH 3a30pOB M HATATOB, yKa3aB Ha Hell 00JACTH, COOTBETCTBYIOLINE
3a30paM M HaTsraMm.

IIpumep
[TocTponTh KpHUBYIO HOPMAJIBHOTO PACIPENEICHUS U PACCUUTATh BEPOSITHOCTH 3a30POB U
H7(+0,021)

k6(+0,015

+0,002

HaTArOB B rocaake V30

YpaBHeHUE KPUBOH HOPMAJILHOTO PACTIPECIICHHS TSl TOCAIKU MOXET OBITh 3alicaHo B

1 exp{_w]

Y= V26, 263

TZIe Y — IIIOTHOCTH BEPOSATHOCTH 3a30pPa,
Os — CPEAHEC KBAAPATHIHOC OTKJIOHCHHE 3a30pa,

BUIC:

(30)

Os :11/T§ +Td2 , (31)

6
Jns paccMatpuBaeMon IOCaaKu

o = 2./0,0217 +0,0137 = 0,0041 ;
6

Si, Sc — cOOTBEeTCTBEHHO TEKYIIEE U CpeHee 3HAYCHHSI 3a30pa, Sc = +0,002.
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CJIG,Z[OBaTeJIBHO, YpaBHCHHC KpPIBOfI JUUIA ,ZLaHHOfI IMIOCaAKH UMCCT BU
yo expl - (S, —0,002 )
27 -0,0041 2.0,00412 |

Jlns moctpoenust KpuBo# (3) 10CTaTOUHO UCIOIb30BATh CEMb TOUEK:
1

l) Si = Sc, TOoraa yl = m =

2) Si=Sctos, Torma Y2 =Yy1 - exp[—2] = 59
3) Si=Sct2cs, Torna yz =y - exp[-2] = 13,2

4) Si=Sc+3os, Tormays =yi - exp[—%] ~1.

[MonyueHHble TOUKKM HaHeceM Ha rpaduk y = f(Si) U mpoBeneM IIIAaBHYIO KPUBYIO HOPMAJIBLHOTO
pacnpenenenusi (pucyHok 4). ITnomane moja KpuBOW OT TOYKH Sj 0 —0O ONPEAEISET OJI0
COCJIMHEHUH C HATATOM (BEPOSITHOCTh HATATa PU COOpPKE), a OCTaIbHAS TUIOIIAb (OT TOYKU Sj =
0 10 +00) — 100 COeIMHEHHMI ¢ 3a30pOM (BEPOSITHOCTH 3a30pa Ipu cOOpKe).

®(-0,488) /é§§

N ps = 0,5 + ©(0,488)

py=1-p, Ys

4 z=(s;-s)/o,=0

z=-0,488

y3 y}

-15 Ya Y. +19
Smin Sb : S:0 S(_* Sbmax Sma Sia MKM

A
4
A

>l »
<

30, 3o

<
<

T,=T,+T,=$S

A

max S min

4

KpuBast HOpMaJIbHOTO pacrpeieieHus 3a30pOB U HATSTOB
1St mepexoaHoi mocaaku &I 30 H7/k6
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Pacuem seposmnocmu 3a3o0pos Ps u namszoe PN npu co6opke

[Tnomanae moa KpUBOM OT TOUKH Sj = S¢ 10 ToukH Sj = 0 (MK KaKoW-Tu00 Ipyroit TOUKH Sj) €CTh
HHTETpAI

()= fexp| -2
D[z =—Iexp -z,
N27 g 2
/i€ Z — OTKJIOHEHUE TeKYIIEeTo 3a30pa Si OT CPEAHETO 3HAUCHUS Sc, BEIPAKEHHOE B JIOJISIX G,

Si _Sc
Z= ;
Gs

S, =S, _0-(+0,002) _

[z] — BepxHuit mpenen HHTErPUPOBAHUS, B JAHHOM ClIydae Z = ~-0,488 .
Cs 0,0041

Ha pucyHke Kaxq0i TOYKe Sij COOTBETCTBYET 3HAYCHUE TIEPEMEHHOM Z (HarpuMep, TOUKE S¢

cootBeTcTBYeT Z = 0).

Wuterpan © tabynupoBaH (TaliuIla, €ro pacCUUTHIBAIOT YUCIICHHO B 3aBUCHUMOCTH OT IpeJiena

uHTerpupoBanus [z]. Oyukius d(z) yetnas, t.e. D(-z) = D(2).

4

o

1 % z?
Tabmuna — 3uaye D(z)=——|exp| ——
JINII HavyeHUS QyHKIUU ( ) \/%'([ p( >

z D(2) z D(2) z D(2) y D(2) z D(2)

0,01 0,0040 ]0,26 0,1020 | 0,52 0,1985 | 1,05 0,3531 | 2,60 0,4953

0,02 |0,0080 |0,27 0,1064 | 054 |0,2054 |1,10 |0,3643 | 2,70 0,4965

0,03 0,0120 | 0,28 0,1103 | 0,56 0,2123 | 1,15 0,3749 |2,80 0,4974

0,04 0,0160 |0,29 0,1141 | 0,58 0,2190 |1,20 0,3849 |2,90 0,4981

0,05 [0,0199 |0,30 |0,1179 | 0,60 |0,2257 | 1,25 0,3944 | 3,00 0,49865

0,06 0,0239 |0,31 0,1217 ]0,62 0,2324 11,30 0,4032 | 3,20 0,49931

0,07 |0,0279 |0,32 0,1255 | 0,64 |0,2389 |1,35 0,4115 | 3,40 0,49966

0,08 0,0319 ]0,33 0,1293 | 0,66 0,2454 |1,40 0,4192 | 3,60 0,49984

0,09 0,0359 |0,34 0,1331 | 0,68 0,2517 [ 1,45 0,4265 | 3,80 0,499928

0,10 [0,0398 |0,35 |0,1368 | 0,70 |0,2580 |1,50 |0,4332 |4,00 0,4999683

0,11 0,0438 | 0,36 0,1406 | 0,72 0,2642 | 1,55 0,4394 |4,50 0,4999966

0,12 0,0478 | 0,37 0,1443 | 0,74 0,2703 | 1,60 0,4452 | 5,00 0,49999971

0,13 0,0517 0,38 0,1480 | 0,76 0,2764 | 1,65 0,4505

0,14 |0,0557 |0,39 0,1517 | 0,78 [0,2823 | 1,70 |0,4554

0,15 [0,059 |0,40 |0,1554 |0,80 |0,2881 | 1,75 0,4599

0,16 0,0636 | 0,41 0,1591 |0,82 0,2939 |1,80 0,4641

0,17 |0,0675 |0,42 0,1628 | 0,84 |0,2995 |1,85 0,4678

0,18 0,0714 10,43 0,1664 | 0,86 0,3051 |1,90 0,4713

0,19 |0,0753 |0,44 |0,1700 |0,88 |0,3106 |1,95 0,4744

0,20 [0,0793 |0,45 |0,1736 | 0,90 |0,3159 |2,00 |O0,4772

0,21 0,0832 |0,46 0,1772 10,92 0,3212 | 2,10 0,4821

0,22 |0,0871 |0,47 0,1808 | 094 |0,3264 | 2,20 |0,4861

0,23 0,0910 |0,48 0,1844 ]0,96 0,3315 | 2,30 0,4893

0,24 10,0948 0,49 0,1879 |1098 |0,3365 | 2,40 |0,4918

0,25 [0,0987 |[0,50 ]0,1915 |100 ]0,3413 |2,50 |0,4938

[To Tabmwme npu [z] = 0,488 ompenensem d(-0,488) = D(0,488) =0,1872.
Toraa, yunTsiBasi, 4TO IUIOIIAIb 11O/ KpUBOM Ha pucyHKke 4 paBHa 1 (100% coeaunenuii), T.€.

Tde =1,
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a ee mojoBuHa paBHa 0,5, BEpOoATHOCTB 3a30pa Ps MOXKHO paccuuTaTh Mo hopmyie
ps=0,5+ ®(0,488) = 0,6872

BeposatHocTs HaTara pn paBHa
pn=1-ps=0,5-D(0,488) = 0,3128

CrnenoBartenbHO, IpH cOOpKe MPHOIM3UTENBHO 69% BceX coenMHEHHUN OYAyT UMETh 3a30p H
octasibHble 31% — HaTAT.

6) Pacuer u BbIOOP MOCAT0K C HATATOM

Paccuurtarh mpenenbHO JOMYCTUMBIE HATATH (MUHUMAJIbHBIE M MaKCUMAJIbHBIC) IS
3aJIaHHOTO COEIMHEHHUs, MOA0OpaTh BO3MOXHYIO IMOCaaKy 1o roct 25347-82. BwImoaHuTh
YCIJIOBHBIE ACKHU3bI COCIUHEHUS U JETaJIeH, yKa3aB:
A) mocanku o 'OCT25347-82;
B) nonycku pasmepos o 'OCT 25347-82, TOCT 30893.1-2002,
I'OCT 30893.2-2002;
B) mepoxoBarocts mo 'OCT 2789-73.

IIpumep pacuera MoCaaKu ¢ HATSATOM
WcxonHble 1aHHBIE:

HoMuHanbpHbIN quaMeTp COeMHEHUS d=42mm=0,042 m

HuamerpanbHbie pa3Mepbl d2=80mMm=0,08 m
di =20 MM =0,02 M

JliMHa KOHTaKTa COEAUHIEMbIX IOBEPXHOCTEN I =60 mm = 0,06 M

MakcumanbHblid KPYTSAIIUHA MOMEHT, CTPEMALLIUNCA
MOBEPHYTH OJIHY JI€Tajb OTHOCUTEIBHO JPYroit

Martepuan 1 mepoXoBaTOCTh JJIs: P
Baﬂap P Cranb 40; + Ra0,8

BTYJIKH Cranb 40; Ral,6

MKp = 440 H'M

1) OmnpenernsieM pacuETHBIH MUHUMAJIbHBIA HATST.
Koadpumment tpenus f = 0,08
Koaddumuent Ilyaccona nns matepuana Bajga U BTYJIKH (IUIsl CTAlu) [y &l = g =

0,3.
Koaddunmentst Jlsama:

d? +d,? 0,0422 +0,02°

Ci= - =— +0,3=1,29

02— dy? 0,0422-0,02?

d? +d? 0,0422+0,08?

Co= tup=—— +03=1]76

do? - d? 0,082-0,0422

Moty ynpyrocT# Juis Matepuana (ctanb) Baa ¥ BTyak E = 2 - 10™ Ma.
PacuéTHbIl MUHNMAJILHBINA HATAT COCTABJIISET.

2M(C1+ Co)/[E 2 -440-(1,29+1,76)/ 2 -10%

Nmin = ~ 1,710 ° M =17 Mxkm
m-dlf 3,14 0,042- 0,06-0,08
2) OmnpenensieM MUHUMAIBHO JOMYCTHMBINA HATST:
[MonpaBka Ha IEPOXOBATOCTH OBEPXHOCTEN:

Aw =6 (Ra1 + Ra2) = 6 - (0,8 + 1,6) = 14,4 Mxm
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[TonpaBkamu, yYUTHIBAIOIIMMH pa3iuyue pabodMx TeMmIeparyp Bama, BTYIKA U
TeMITepaTypbl COOPKH, a Takke KOAPOUIMEHTHI TUHEWHOTO PACHIUPEHHUS MaTEPUAIOB JeTalel
(At), a TakKe yMEHBIICHHE HATsra MoJ JCHCTBHEM ICHTPOOCKHBIX cwil (Ay), mpeHeOperaem
(At:O, Ay :0).

Co0TBETCTBEHHO, MUHUMAJIBHO JOMYCTUMBIN HATSAT COCTABIISET!
[Nmin] = Nmin+ Aw = 17+14,4 = 31,4 Mmxm
3) OmpenensieM HaUMEHbIIIEE AOMYCTUMOE YACIbHOE TaBJICHHUE:
[Mpenen tekydyectu mist cranu 40 o1 = o2 = 334 MIla
JlommycTuMoe yieJIbHOE 1aBJICHHE:
p1 = 0,58 o1 (1 — (d1/d)?) = 0,58-334-(1 — (20/42)?) = 149,8 MI1a,
p2 = 0,58 61 (1 — (d/d2)?) = 0,58-334-(1 — (42/80)?) = 140,3 MIla
Hawnmenblee nonyctumoe yaeabHoe nasienue [p] = 140,3 MIla = 140,3-10°I1a.
4) OmpenensieM HaHOOJBIINIA PACUETHBIN HATAT COCTABIISCT:

Nmax=[p] d(C1 + C2)/E =140,3-10°.0,042(1,89+1,76)/2-10'* = 1.075-10* m =107.5 Mxm
5) MaxkcumanbHbIN JOMYCTHMBIH HATST:

[Nmax] = Nmax+ nw, = 107,5+14,4 = 121,9 mxm
6) Ucxonst uz ycinoBus Nmin™ > [Nmin ]; Nmax"™® < [Nmax] Bb1Oupaem nocanuky:

H7 +25

042 ——— = 942
u7 +95
+70

qutst KOTOPO# Nmin"“>[Nmin] (45 > 31,4) 1 Nmax"*® < [Nmax] (95 < 121,9).
7) Pacuer 3amaca npoYHOCTH:
Banac nmpoynoct aeTaneid [Nmax] — Nmax "¢ =121,9 — 95 =26,9 Mmxm
3amac npouHocTH coequHeHUST Nmin"* — [Nmin] = 45 — 31,4 = 13,6 mkm
8) Pacuer ycuius 3ampecCOBKH.
JlaBneHue npu MakCUMaibHOM HaTATe B TocaiKe Nmax"* = 95 Mkm
Koadduument tpenus npu 3anpeccoske f, ~0,1.
[To dhopmynam (48), (49) ycunue 3anipecCOBKU COCTABIISIET:
(Nmax"® — ny) -10° 6 7l f (95 -14,4) -10-°.3,14.0,06-0,1
Paanp. = = ~ 83200 H
(C1+ Co)/E (1,89+1,76)/ 2 -10%!

9) IIpoBepka BO3MOKHOCTH TOJyYEHHS TTOCAIKH TEPMUUECKAM CIIOCOOOM.
KoshdummenT nuneitHoro pacumpenus s cranu o=12-106 °C?
TemnepaTtypa HarpeBa BTYJIKU:

tuarp = 1,1 Nimax™° /ad + 20 = 1,1.95-10° ¢ /(12.10°°.0,042) + 20 = 227,3°C
Temneparypa oxmnaxaeHus Baja:
ox1 = 20 — 1,1 Nimax "¢ fad = 20 — 1,1.95-107°/(12-10-5 .0,042) = — 187,3°C

Temneparypa HarpeBa BTynku He npepbimaet 400°C, a remmeparypa OXJaKACHUS Baia
npesbimaet ~ —190°C.

Taxum oOpa3oM, 1aHHAasI TOCAKA MOXKET OBITh MMOJIyuyeHa KaK MOCPEACTBOM 3alpeCcCOBKH,
TaK U TEPMUYECKUM CIIOCOOOM (HarpeBaHWEM BTYJIKH WJIU OXJIAXKJACHUEM Baja).
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7) YnpaBienne Ka4ecTBOM, CTAHIAPTU3AIUS U cepTHUKAINSA.

J1i1s1 BBIOpaHHOTO ¥ COTIIACOBAaHHOTO C MIPEIOIaBaTeNIeM MaTeprala, 3JIeMeHTa
000pyIOBaHUS HIIM TEXHOJIOTUYECKOT0O TpoLiecca:

- OXapaKTCPU30BaTh OCHOBHBIC ITIOKA3aTCIN KAa4C€CTBA (Tpe6OBaHI/IH, MNpCaABABIISICMBIC K
Ka‘-IeCTBy), MCTOABI UX obecricyeHus U KOHTPOJIA;

- npuBectn HOpMaTuBHYIO nokymenTanuo (I'OCT, 'OCT P, TY, UICO u 1.11.),
perjiaMeHTUPYIOLIME T0Ka3aTeNld KauecTBa,

- IPUBCCTU H OIIUCATDH CepTI/I(bI/IKaT COOTBETCTBHA.

HpnMep BBINMMOJTHCHHUSA 3aIaHUA 110 AaHAJTU3Y cepTuquaTa COOTBETCTBUA

Cxema odopmieHust cepTudukara COOTBETCTBUS MPUBEACHA Ha pUCYHKE 1, a mpumep
cepTudukaTa — Ha pucyHke 7. Ha cepTudukare MOKHO BBIIEIUTH ONMCAaHHbIE HUKE To3uLuu 0-
12, kotopsie Bbl momkHBl HaiiTh Ha Bamem koHkpeTHOM ceprudukare u pa3o0parh HX
coJiepXKaHue.

[Tosumust (0) — 3HAK, OTpaKAIOUIMK TOOPOBOJBHAS WM O0s3aTeNbHAS CepTU(GHUKAIMUS IS
JTAHHOTO TOBapa.

[Mozummst (1) — peructpanoHHBII HOMEp cepTudukara. B cTpykType perucTpanuoHHOTO
HOMEpa MOYKHO BBIACIUTH MSATh JIEMEHTOB:
POCC XX XXXX X XXXXXX
(a) (6) (B) (r) (m)

(a) — 3Hak peructpanuu B ['ocynapctBennom peectpe ['occranmapra Poccun (POCC);
(6) — o[ cTpaHBbI pacojoKeHus opranusamuu (Harmpumep, Poccust — RU);
(B) — Kox opraHa 1o ceptudukanuy;

(r) — OykBa, KoJ THUIla 00BEKTa cepTU(UKALUKU, Hapumep, «¥Y» — yciyra; «A» — naptus
npoaykuuu (oOs3arenvHas ceptudukanus); «B» — cepuilHO BblIyckaemasl MNPOIYKIUS
(o0s3arenbHas ceprudukanus), «C» — mapTus NpoayKuuu (10OpOBOJIbHAS CepTH(HUKALMS)
«H» — cepuiiHo BbllTyckaemas poayKLus (100poBOJIbHAS CepTUPHUKALMSA).

(1) — HOMep 00BeKTa perucTpanuu (MATHpaspaIHbIi HHdPOoBOH KOM).

[To3ummst (2) — cpok AecTBus cepTu(drKaTa yCTaHABIMBAETCS B COOTBETCTBUU C IIPaBUJIAMH U
HOPSAKOM CepTU(UKAIMU OJHOPOIHOW mpoayKuuu. [lepBylo naTy HNpoCTaBiIsIOT MO Jare
peructpanuu ceptTudukara B 'ocygapcTBeHHOM peecTpe.

[To3unus (3) — 31ech NPUBOJATCS PETUCTPALIMOHHBIA HOMEp OpraHa 1o cepTugUKanuu — Mo
['ocynapcTBeHHOMY peecTpy, ero HaMMEHOBaHUE, ajipec, TeleoH U pakc.

[To3unus (4) — yka3pIBaeTcsi HAUMEHOBAHUE, TUII, BUJ, MapKa NMPOJAYKLUHU, cTaHaapTt wiu TY B
COOTBETCTBUU C KOTOPHIMH BBIITYCKAETCSI MPOTYKIIHUS.

[Mo3unus (5) — xox mpoaykuuu mno OOGmepoccuiickoMy Kiaccu(puKaTopy NpPOIYyKIHH (KOX
OKTI).
[To3unus (6) — o6o3HaueHHEe HOPMATHBHBIX JOKYMEHTOB, Ha COOTBETCTBHE  KOTOPBIM

MpOBE/ICHA cepTU(UKAIIHS.
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Mozunms (7) — 10-pa3psimubiii kox mnpoaykuuu 1o kinaccupukaropy TH BOJ  mns
9KCMOPTHPYEMBIX TOBApPOB.

[To3unus (8) — HanMeHOBaHUE, aAPEC OPraHU3ALMU-U3TOTOBUTEIIS.

[Mo3unus (9) — HamMeHoBaHUe, ajapec, TeledoH, (haKe PUINUECKOTO JIUIA, KOTOPOMY BbIIaH
cepTu(uKaT COOTBETCTBHSL.

[To3umus (10) — MOKyMEHTHI, Ha OCHOBAaHWU KOTOPBIX OPraHOM IO CepPTU(PHUKAIUHN BbIIAH
cepTU(UKAT, CeIalTe BBIBOJ, Kakue TpeOOBATUCHh UCTIBITAHUS JUIS IOJyYeHHS CepTH(HKATa, U
KaKHue HaJo ObLIO MOJYYUTh JOKYMEHTHI [0 pe3ysibTaTaM UCIBbITaHUI.

[Mosumust  (11) — pomonmHMTeNbHAass WHQPOPMAIMS OPUBOJUTCS TMPH  HEOOXOJMMOCTH,
oTpezenseMoil opraHoM 1no cepTuduKaluuu. 31ech MOXKET YKa3bIBaThCS cXeMa CepTHUPHUKALUU —
pacKpoTe CyTh 3TOW CXEMBI UCIIOIB3Yys HHPOPMALIKIO pa3jaena 9.

[Mozumwmst (12) — noanucy, HHALUATBL, ((aMIITUE PYKOBOIUTENS OpraHa U AKCIIEPTa, BBIIABILETO
cepTU(UKAT, U IKCIEPTa, MPOBOAUBIIETO CEPTU(UKAIUIO, I€YaTh OPTaHa 1o cepTU(UKALNH.

[Tpunoxxenne k cepruduxary opopmisieTcss B COOTBETCTBUM C IpPaBUJIAMHM  3allOJHEHUs
AQHAJIOTMYHBIX PEKBU3UTOB B CEpTU(UKATE.

Ceprudukar ©  HPWIOKEHHWE K  HEMY  3alOJHSIIOT  MAIIMHOMHCHBIM  CIIOCOOOM.
Hcnpasnenus, MOJYMCTKU U IIOIIPABKU HE TOITYCKAKOTCS.

L{Bet Onanka cepTudurKaTa COOTBETCTBHUS:

- IpU 0053aTENFHON CePTU(PHUKALIUH — KEITHIH.
- IIpU 100pOBOJILHON CEPTUPUKALIUHN — TOITYOOH.
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CUCTEMA CEPTUO®UKALIMU T'OCT P
I'OCCTAHJAPT POCCHUH

CEPTUOUKAT COOTBETCTBUA
(0)
(1) Ne
(2) Cpoxk peiictBust ¢ o

No

(3) OPTAH 11O CEPTUOUKALINN

(4) IPOAYKIUA
(6) COOTBETCTBYET TPEBOBAHUAM (5) xom OK 005
HOPMATHBHBIX TIOKYMEHTOB (OKII)
(7) xon TH BB
(8) UIBSTOTOBUTEJIb
(9) CEPTUO®UKAT BBIJIAH
(10)HA OCHOBAHHNUN

(11)AOIIOJIHUTEJIbBHASL THOOPMALINA

(12) PykoBonurens oprana

oAU CH HWHHUIIUAJIIBI, q)aMI/IJ'II/ISI
M.IL

Okcnept

NOAIKNCH HWHHUINAJIBI, q)aMI/IJ'II/IH

Cxema BHelHero opopMiIeHHs cepTUHUKaTa COOTBETCTBUSA
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CUCTEMA CEPTH@®HURAIIUU TOCT P
OEAEPAJIBHOE ATEHTCTBO 1O TEXHHYECKOMY PETYIHPOBAHHIO M METPOIOTHI

vagme CEPTUOUKAT COOTBETCTBUA

Ne  POCC RU.AI'76.H00090
Ry Cpok AeficTeus ¢ 30.102013 1o 29.10.2016

Ne 1053985
OPTAH IO CEPTHOUKALIMHM  per. Ne POCC RU.0001.10AT76.

000 "Ceprudmrar+". 117342, r.Mocksa, y1.Bytneposa, 1.175, oduc 321, Ten. (499)393-32-73, dakc
(499)393-32-73, E-mail sertifikat-plus@mail.ru.

MPOAVKLWSA  Pemyxrop rnassolf nepeads (riassas nepeaaya)c S o
nepeaToYHLIMK yHenamu 6,7; 7,32; 8,05; 7.49; 8.9. | koA OK 005 (OKI1):

Cepuiinniii Boumyck. §

41 6120

COOTBETCTBYET TPEBOBAHHUAM HOPMATHUBHBIX AOKYMEHTOB : e
T'OCT 25301-95; 'OCT P 50891-96; FOCT 25022-81. | koA TH BOA Poccu:

H3TOTOBUTEAL 00O «ITK® «YPAJIPEMCEPBUCY.
Anpec: Poceus, 456313, Yenabrrckas o0 r. Muacc, yn. XneGozasoackas 1/5.

CEPTUDUKAT BEIAAH 000 «IIK® « YPAJIPEMCEPBUC».
Aupec: Poccusi, 456313, Yennbunckan o6n. r. Muace, yn. Xnebosasoackas 1/5. Tenedon (3513) 54 33 0§,
(axc (3513) 54 33 08.

HA OCHOBAHWH  nporokon uenwranni Ne 7562 or 19.03.2013 r. Menwrrarensnas naboparopus

000 Toprosmit Jlom "Kpadr”, per. Ne No POCC RU.0001.21AB84 or 28.10.2011, aapec: Aspec: 12705
, Mocksa, M. Cyxapesckuii nep., 9, crp. 1, or. 2, nom. 1, xom. 56a

AOINTOAHHUTEABHAS MHOOPMAILIWA
Cxema cepradmkatan: 3.

,\ OBOANTEAB OpraHa \.%;/_7‘_%__ _E‘B,J];Iap{“;‘f“;’“‘h e
Jxcnepr : __% £ Q@M:;_"",¥

Do vy a0 CNUINON. k. G 4 b B B0 (000 B0 1 s 81 e (439 TIE 4042 ¢ Mcamm 81151

Ob6pasen cepTudukaTa COOTBETCTBUS
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5 Mertoauyeckue mMaTepuabl s ONpeaejieHUs] MPOLeAYpP OLeHMBAHUS 3HAHMI,
YMEHH ¥ HABBIKOB, XapaKTEePHU3YIOIIMX 3Tanbl (JOPMUPOBAHUA KOMIIETEeHIMI.

[Ipomexxyrounass arrecTtauus MO JUCUMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
3K3aMEHOB.

[To gucuumuIiHE MPOMEXYTOUHAsI aTTECTAllUs MPOBOJUTCA B (oOpME 3aueTa W 3aIUTHI
KYPCOBOM KypCOBOH pabOTHI.

[Ixana oneHMBaHUA HA HA 3a4€TE — «3a4ET», «HE3A4YET», [IPU ITOM «3a4ET» COOTHOCUTCS
C TOpPOTOBBIM YpOBHEM C(HOPMUPOBAHHOCTH KOMIIETEHIIMM, Ha 3allUTe KYpCcOBOM pabOThI
OayibHast («OTIIMYHOY, «XOPOILO0Y, «YA0BIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOY),
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