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1. LEJH 1 3AJIAYA OCBOEHUSI TN CIUILINHBI:

Lleny oceoenusa QucuunIunpl- NOJIYYCHUE CTYIEHTOM 3HAHUM, YMEHUW M HABBIKOB B

00J1acTH TPUKIAJHON M 3aKOHOAATEIBHOM METPOJIOTHH, TEOPUH H3MEPEHUH, CTaHAapTHU3alluu,
CHCTEMBI JIONYCKOB M TIOCANOK, CEepTU(UKAMHN MPOIYKIIUH YCIYT M CHCTEM MEHEIKMEHTa
Ka4yecTBa.

3adayu 0ceoenua OUCHUNTIUHDL,

[IpenocTaBuTh TEOPETUYECKUE 3HAHUS O METPOJIOTUH, CTAHJAPTU3ALIUN U CEPTU(PHUKALUY;
JlaTh npuKIagHbIC 3HAHUSA IPUMEHEHUS METOJIOB U CPEACTB METPOJIOTUH, CTAaHAAPTU3ALUN

U CepTH(HKAINY B OTEYECTBEHHON U 3apyOeKHOM MpaKTHKE,

CdopmupoBaTth y CTyAEHTOB TMpEACTaBlIeHHEe 00 OCHOBaxX TMPUMEHEHHS METOJIOB

METPOJIOTHH, CTAH/IAPTU3ALNH U CEPTUHUKAIIIU B TPOPECCUOHATBHON e TETHHOCTH.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:

JlucuumimHa OTHOCHTCS K auciuiuiiae OaszoBor wactu OIIOIN. JlamHas aucnuruimHa
SIBJISICTCSIOAHON M3 MPOQUIMPYIOMIUX JUCHIUIUIMH B CUCTEME TOJATOTOBKH IO HaIpPaBJICHUIO

«HedTterazoBoe neno».OHa ynTaercs B 5-oM ceMecTpe 3-0ro Kypca u 0a3upyeTcs Ha 3HAHUAX
0 MaTeMaThyeckoil oOpaboTKe JaHHBIX U MPOBEAEHUIO JTAOOPATOPHBIX PabOT, MOJTY4YEHHBIX
pu OOYYEHHUH B IIKOJIE, @ TAK)KE HA TAaKUX JUCIUIUIMHAX KaK:

BBenenue B cnenmmaibHOCTD
Haueprarenbnas reomerpus

l'unpaBnuka u HedTerazopas ruipOMEXaHNKa B HEPTETa30BOM Jieje

dusnueckas U KOJJIOUIHASI XUMUS

DIIEKTPOXUMUS

MaremaTruueckuii aHanu3

AHanuTH4ecKas reoOMeTpHs U JIMHeHHas anreopa

®dusuka

WNnxenepHas komnbeloTepHast rpaduka

I'eonorus

O3HakoMuTENbHAS IPAKTUKA

Teopernueckas v NpUKIIaHAs MEXaHUKA
Huddepenunanbabie ypaBHEHHS U TUCKPETHAs MaTeMaTHKa
MarepuanoBeieHle U TEXHOJIOTHSI KOHCTPYKIMOHHBIX MaT€pUaoB
Bbypenue HedTIHBIX CKBaXUH

[ToarotoBka HeTH U raza K TPAHCIOPTY

Xumus

Teopus BEpoATHOCTEN U MaTeMaTH4ECKasi CTaATUCTUKA
TepmoanHaMuKa U Temonepeaaya

HedrenpomeicioBas reosnorus

[IpomeiciioBast xumus

PeBy.]'ILTaTH OCBOCHHA OUCHUIIINHBI 6YI[YT HeO6XO)II/IM]':>I I JalbHEHIIEro mnmponecca
O6y‘leHI/IH B paMKax IIO3TAITHOTO Q)OpMHpOBaHI/IH KOMIETCHITUN IIpu U3YYCHHUU CJICAYIOMINX
CIICHUAJIbHBIX JUCIUIIIINH 1 OJIOKOB:

Ilomzemuas TUAPOMCXaHUKaA

OcHOBEHI aBTOMATHU3allU TCXHOJIOTUYCCKUX ITPOLCCCOB He(bTer a30BOT'0 IIPOU3BOJACTBA

Pa3paboTka He(hTSAHBIX MECTOPOKICHUIA
O6opynoBanue it J0ObIYN HEPTH

[BBeaute Texkcr]

[BBeaute Tekcr]
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OOcnyxrBaHUE U PEMOHT CKBaXHH

OcHOBBI Te0(hU3NKU

CkBakuHHast OObIYa HEPTH

KomnbroTepHbIe TEXHOJIOTHH B T0OBIYE HEDTH

MOHHUTOPHHT NMPOLIECCOB U3BJICUCHHS HEPTH

®dwusuka 1racra/

be3onacHOCTh TEXHOJIOTMUECKUX MPOLIECCOB B J00OBIYE HEPTU
HanorexHosioruu B HepTerasoBom Jerne

Cucrema cOopa ¥ MOATOTOBKH CKBOKMHHOMN MPOAYKLINN

VYrpaBneHue 3HEPreTUYECKUM COCTOSTHUEM 3aliexeil HedTr

[Tporeccer, mpoTekaroiye B Mpru3ad0HHOM 30HE CKBAXKUH
[ToBepxHOCTHBIE SIBIIEHUS HA TPaHMIIax pasnena a3

OcCHOBHBIE TEXHOJIOTUU U TEXHOJIOTHYECKHE KOMIUIEKCHI He()TEera3oBOro Mpomn3Bo/ICTBa
OcnoxHeHHbIE YCIIOBUS pa3pabOTKU U SKCIUTyaTallui He(PTIHBIX MECTOPOKICHUM
OcHOBBI TeOpUH HAJIEKHOCTH/

AnbTepHaTUBHBIE HCTOUHUKU YHEPTUH

[IpuknanHeie MporpaMMHbIE TPOIYKTHI

ABTOMaTH3UPOBAHHBIE CUCTEMBI OOCTYKHUBaHUS OObEKTOB JOOBIYM HEPTH
ABTOoMaTH3a1Us 00BEKTOB JOOBIUN HEPTH

VYnpasiieHue nNpoayKTUBHOCTBIO CKBAKUH

IloaroroBka k ciade U clladya rocylapcTBEHHOTO SK3aMeHa
[IpennunnomHas npakTuka

BrimonHeHue 1 3ammTa BEITYCKHONW KBATU(UKAITMOHHON PabOTHI

3. MIEPEYEHD IIJTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS 110
JUCHUIVIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMbBIMHU
PE3YJIbTATAMHU OCBOEHHUS OCHOBHOM INPO®ECCUOHAJIBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI
[Ipouecc n3yueHus IMCHUIUIMHBI HaNpaBjieH Ha GOPMUPOBAHUE CIECAYIOUINX KOMIETEHITHIA:

Kox u HamMeHOBaHuUe IlepedyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yUeHUS 110
peaniu3yeMoil KOMIETeHIIUN JUCHUIIMHE (MOYJII0), COOTHECEHHBIX €
HHIAMKATOPAMH JOCTHKEHHUsI KOMIIeTeHIMH

OIIK-1 3HaTh:
Cnocoben penrarthb 3a1a4u, ® [IPUHIUNHNAIbHBIC 0COOEHHOCTH MOJEIUPOBAaHUSA
OTHOCSIIMECS K MaTeMaTUYECKHX, (U3HIECKUX MPOIIECCOB,
npoheccuoHaNbHOM npeHa3HaYCHHbIC ISt KOHKPETHBIX
JIESITENbHOCTH, IPUMEHSIS TEXHOJOTUYECKUX MTPOIIECCOB;
METOIbl MOACTIUPOBAHUA, ® COBPEMCHHBIC METOJBI M CPEJCTBA METPOJIOTHH, ,
MaTeéMaTn4cCKoro anajimsa, MpUMEHsSIeMbIE B OTEYECTBEHHOW U 3apyOeiKHOM
€CTECTBEHHOHAYYHBIE U MIPAKTHUKE;
OOLIEHHKEHEPHBIC 3HAHMUS; ® OCHOBHBIE METOJIbI U CPEACTBA METPOJIOTHYECKOTO

oOecreueHust
YMmernb

® 1CNOJB30BaThb OJKCIEPUMEHTAJIBHBIE JaHHBIE U
pE3yJIbTAaTOB MOJEINPOBAHMS;

e 00OpabaTbIBaTh pe3yibTaThl Hay4HO--
UCCIIEIOBATENbCKON  IEATEIIBHOCTH,  MCHOJb3Ys

[BBenute Tekcr] [BBeaute Texkcr] [BBeaute Tekcr]
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CTaHJapTHOE€  oOopyaoBaHue,  NpuOOpHl U

MaTepuaibl
Baanern:
® HaBBIKAMH 00paboTku U3MEPUTEIIBHOU
UH(OpPMALIUU PAa3HOTO THUIA
OIIK-4 3HaTh:
CnocoGeH mpoBOIUTS ® COBpPCMCHHBIC METOABI U CPEICTBA METPOJIOTHH, ,
W3MEPEeHUS U HAOJIIOICHNUS], MPUMEHSAEMbIE B OTEYECTBEHHOW U 3apyOexHOM
o0OpabartbIBaTh U NPaKTUKE;
OpCACTaBIIATD ® OCHOBHBIC METOJBI M CPEJCTBA METPOJOTrMUCCKOTO
9KCHCPUMCHTAIbHbBIC obecrnieueHus
JAHHBIC; YmMeTh

® HCIOJIb30BaThb OKCICPUMCHTAJIBHBIC HOAaHHBIC U
Pe3yABTATOB MOJICTUPOBAHNS;

® TUTAHUPOBATH SKCIIEPUMEHT

e 00pabaTbIBaTh pe3yabTaThl Hay4YHO--
UCCIIEIOBATENILCKOW  JIEATETFHOCTH,  HMCIOJB3YS
CTaHJIapTHOE  oOopyaoBaHWe, TpUOOPHl U
MaTepHabl

Baaners:

® HaBBIKAMHM TPUHATUS  pELIEHUS C  Y4EeTOM
SKCIIEPUMEHTAJIBbHBIX JAHHBIX;

® HaBBIKAMH MPOBEACHUS MPAMBIX U KOCBEHHBIX

M3MEpPEHUI
OIIK-7 3HaTh:
Cnocobex e [IPUHLUUIMAIbHBIE OCOOCHHOCTH MOJEIMPOBAHUS
aHAJIN3UPOBATh, MaTeMaTHYECKUX, bu3nueckux IIPOLIECCOB,
COCTaBJIATH U IPUMEHSATH npeHa3HaYeHHbIE Ui KOHKPETHBIX
TEXHUYECKYIO TEXHOJIOTMYECKHUX IIPOLECCOB;
AOKYMCHTAIUIO, ® COBPEMEHHBIE METOJBI U CpeACTBa METPOJIOTHH, ,
CBs3aHHYIO C MPUMEHSEMbIE B OTEYECTBEHHOW M 3apyOeHOI
HpO(beCCHOHaHBHOﬁ IIPAaKTHUKE,
JESTENIBHOCTBIO, B VMeTh
COOTBCTCTBIHM C e 00pabaTbIBaTh pe3yabTaThI Hay4HO--
ACHCTB YIOLIIHMH HCCJIEI0BATENIbCKON  JI€ATENIbHOCTH,  UCIOJb3Ys
HOPMaTHBHBIMH CTaHJapTHOE  00opynOBaHHE,  NPUOOpPBI U
IIPaBOBBIMHU aKTaMH MaTepuaIbl
®  OIpEeneniaTh METOINYECKYIO IIOTPELIHOCTb,
MOJIEIUPYsl UCTUHHOE 3HaueHue (U3NYECKOil
BEJIMYHHBI
Baajgernb:

® HaBBIKAMHM TPUHATUS  PEHIEHUS C  Y4eTOM
JKCIIEPUMEHTAIBHBIX JAHHBIX;
® HaBBIKAMHU 006paboTku MU3MEpPUTETHHOU
uH(pOpPMAIIUK Pa3HOTO TUTIA
- HaBBIKaMU COCTaBIICHHS TEXHHUYECKOTO 3aJaHMs Ha
Kakou-1100 Buja paboT

[BBenute Tekcr] [BBeaute Texkcr] [BBeaute Tekcr]
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4. OBIIAA TPYJOEMKOCTD JUCIUIIJIMHBI

4.1. O0beM TMCUMILIAHBI B 3a4eTHBIX eAuHUIAX (Bcero) 3 3E

4.2. O0beM THCHUILTAHBI 10 BUAAM Y4eOHO#i padoThI (B Yacax)

®opma 00yueHHs - OUHASA

Bun yueOHoii paGoThI

KoandyecTBO 4acoB
(popma oOyuenust

O0YHasA)
Bcero no B 1.4. mo cemecrpam
JIaHY 4 6
1 2 3 5

KoHnTakTHas paboTao0yJaronmxcs ¢ 64 64
MPENoJiaBaTeIeM B COOTBETCTBHHM ¢ YII
AyIUTOpHBIE 3aHATHS: 64 64
JIEKITH 16 16
CeMuHapbl U MPAKTUYECKUE 3aHATHS 24 24
JlaGopatopHble paboThl, MPAKTUKYMBI 24 24
CamocrosTenpHasgpadoTa 44 44
dopma TeKylero KOHTPOJIsd 3HAHUA U KOHTPOJISt Tecruposanus Tectupopanus
CaMOCTOSTEIILHOM PabOThI: TECTHPOBAHHE, KonrponeHas Konrponbhas
KOHTp.paboTa, KOJUTOKBUYM,pedepaT B padora padora

BIITOJIHCHHUC Brimonnenue
ap.(He MeHee 2 BUJIOB) pacueTHbIX paboT pacdeTHBIX

pabor

Kypcosast pabota - -
Buapl npomMexyTouHOM aTTecTauu (3K3aMeH, 3ayeT 3a4yeT
3a4er)
Bcero yacoB noaucuunuHe 108 108

*B ciayyae HEOOXOAMMOCTH HCIIONB30BaHKS B Y4eOHOM IPOLIECCE YaCTUYHO/MCKITIOUUTENBHO TUCTaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOrMi B TabJUIIe Yepe3 ciell yKa3biBaeTcs KonndectBo yacoB padotst [ITIC ¢ obyuaronmmucs Uis IPOBEACHUS 3aHATHI B

JIMCTaHIIMOHHOM (hopMaTe ¢ MPUMEHEHHEM 3JIEKTPOHHOTO 00 yueHUS

®opma 00yyeHHUs1 — 0O4YHO-3209HAS

Bupa yueOHo# padoThI

KoaunuecTBo yacos (popma
00y4eHNsi 0YHO-3209HAas1)

Bcero no B 1.4. mo cemecrpam
ILUIAHY 4 6
1 2 3 5
KonTakTHas pabotaoOydaromuxcs ¢ 26 26
Iperno/iaBaTesieM B cOOTBEeTCTBHHU ¢ YII
AyIUTOpHBIE 3aHATHSL: 26 26
JIEKIIUHA 6 6
CeMuHapbl U IPaKTUUYECKUE 3aHATHS 10 10
JIaGopatopHblie pabOThl, MPAKTUKYMBI 10 10
CamocrositenbHasgpaboTa 82 82
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®opma TeKylero KOHTPOJIs 3HAHUN U KOHTPOJIA TectupoBanus Tectuposanus
CaMOCTOSITEIbHOM pabOThI: TECTUPOBAHUE, Konrpomeas Kontponbas
KOHTP.paboTa, KOJUIOKBU edeparu pabora padora

b-p ’ YM.pepep Bemonnenue Bemonnenue
Jp.(He MeHee 2 BUJIOB) pacueTHBIX paboT PacueTHBIX

pabot

Kypcosas pabora - -
Buel npomexyToyHOM aTTecTanuu (3K3aMeH, 3a4eT 3a4eT
3a4er)
Bcero yacoB nogucuumInHe 108 108

®opma 00yueHHs - 3a04YHAS

Bua yueOHoii paGoThl

Koun4yecTBo yacos (popma
00yuYeHHUs1 3204HaNA)

Bcero no B 1.4. mo cemecrpam
NJIaHy 4 6
1 2 3 9)
KonTaktHas pabotaoOyyarommxcs ¢ 12 12
MpernoiaBaTeaeM B COOTBETCTBHM ¢ YII
AyIUTOpHBIE 3aHATHS: 12 12
JIEKIIUHA 2 2
CeMuHapbl U TPAKTUUYECKUE 3aHATHUS 4 4
JlabopaTopHbie pabOThI, MPAKTUKYMBI 6 6
CamocrosTenpHasgpadoTa 92 92
dopma TeKylero KOHTPOJIs 3HAHUA U KOHTPOJISI Tecruposanus Tectupopanus
CaMOCTOSATEIIbHOM PabOThI: TECTHPOBAHUE, KonrponeHas Konrponbhas
KOHTp.paboTa, KOJUIOKBU edepatu padora padora
p-p ’ YM.p p Bemmonnenue Beimonnenue
7p.(He MeHee 2 BUJIOB) pacueTHbIX paboT pacyeTHBIX
pabor
Kypcosas pabora - -
Bubl mpoMexxyTodHOM arTecTanuu (dK3aMeH, 3auer 3ayer
3a4er) 4) 4)
Bcero yacoB noaucuunIuHe 108 108
4.3. Copeprxanne IMCHHILIMHBI (Moayas.) Pacnipenesenue 4acoB o remam u
BHJAaM y4eOHO#H padoThI:
®opma 00yyeHHs OYHAS
Buapl yueOHbIX 3aHATHIH ®dopma
AYIHTOpPHBIE 3aHSATHSI 3ans TeKYylIero
TUAB Camocto
HazBanue IMpaktnue | JlaGopato TR ILAE:]
Bcero HHTEP ATeNb SHAHMI
pa3/iesioB U TeM CKHe pHBIE
Jleknun aKTHB Has
3aHATHS, | Pa0oThHLIP -
HOM padora
CEMHHApbl | AKTHKYMbI
dopme
1 2 3 4 5 6 7
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1. Merponorus kak 2 ompoc
HayKa 00
HU3MEPEHHIX
(ocHOBHBIE 5 1
TTOHSTHS).
3akoHOJaTeIbHAS
0a3a METpPOJIOTHH B
PD
2. Toustre 2 Pemenue
usmraeckoii 5 1 KaueCTBCH
BEITUYHHbI B HBIX 32724
METPOJIOTUU A
3. Cucrembl 2 Pemenne
(dusnuecKknx 5 1 3aJ1a4 Ha
BEIMYMH HU  HUX PpasMEpHOC
€IUHHIT 6 ®B
4. Wsmepenue — 2 TECTUPOBA
OCHOBa ) 5 1 HHE
METPOJIOTIECK O
JIeATENbHOCTH
2 Pemenue
5. Torpeumnoctn 5 1 3anad,
M3MEpEHHIA TECTUpPOBa
HUE
6. KoHTpoas
MatemaTuieckoe Has
onucaHue 13 1 2 pabora,
CITy4aiHbIX TECTUPOBA
NIOTPEIIHOCTEN HHe
KonTposb
7. Mertoasl Has
00paboTku
13 1 2
pe3ynbTaToB pabora
M3MepeHHIA TECTUPOBa
HUC
8. Cpexcraa KonTpoJib
MU3MEPEHUI. Hasg
Mertponorudeckue
P 13 1 2 paborta
XapaKTEePUCTHKU
CpejcTB TCCTHUPOBa
W3MEpeHHil. HUE
9.  O6ecrieuenue Tectuposa
C€ANHCTBaA HHUEe
U3MEpEHHH. 5 11 1 2
rOCYapCTBEHHBIH
METPOJIOr MUECKUN
KOHTPOJIb
10. Meromuueckue Tectuposa
" [IPaBOBBIC
p 10 2 2 HHE
OCHOBBI
CTaHAAPTU3ALNN
11. Cuctembl . 1 2 Tectuposa
CTaHIApTU3AIUH HUE
2
12, Hayusio- Kontpoib
TEXHHUIECKHE Hasd
TIPHUHITHAIIBL u 5 1 pabota
METOJBI TCCTUPOBA
CTaHIApTU3AIUH Hie
13.  Texmmieckoe | 4 1 Tecruposa
3aJlaHKue HUE




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VIIbSIHOB CKHI ToCynapCTBEHHbBIN YHUBEPCUTET
@-Pabouast mporpaMMa IHCIHILIHHBL
14. Hopmarugzo- 3 2 TectupoBa
METOANYECKOEe 1 HUe
obecrieueHne
cepTudHKaiu
15. JlesATenbHOCTS 2 TectupoBa
OpraHoB o 3 1 HHe
cepTuUKaIn 1
HCTIBITATENBHBIX
naboparopuit
16.  Ilpumenenue 3 1 2 Tectuposa
cepTUUKAIN HHE
. 3auer
HUTOI'O 108 16 24 24 18 44
dopma o0yueHHsI OUHO-3204YHASA
Buapl yueOHBIX 3aHATHIH ®opma
AyauTOpHBbIE 3aHATHS 3ans TeKYIIero
TUAB CamocTo
Ha3zBanmue IIpakTuue | JlaGopato KOHTPO/Ist
Bcero HHTEP AT b SHAHMI
pa3esioB U TeM CKHue pHbIE
Jleknuu AKTHB Hast
3aHsATHS, | PadoOTBLLIP .
HOIi pa6ota
CEeMUHAPbI | AKTUKYMBI
dopme
1 2 3 4 5 6 7
1. Metpomnorus kax OIpocC
HayKa 00
H3MEPEHHIX
(ocHOBHBIE 17 1 15
TIOHSATHS). 1
3akoHOaTEIbHAS
0a3za MeTpoJIOTHH B
PO
2. Ionsitne - 15 Pemenue
busnueckoi 20 - Ka4eCTBEH
BEJINYMHBI B HBIX 32724
METPOJIOTHH A
3. Cucrembl ) 15 Pemenne
¢busnueckux 20 ) 3a/lav Ha
BENIMYMH M KX pasMepHoC
€ IUHMIT 6 ©B
4. Usmepenme - 1 15 TECTUPOBA
OCHOBa 16 ) HHe
METPOJIOr HUYECKON
JeSTENEHOCTH
15 Pemienne
5.  TlorpemHocTr 16 ) 1 3ajaad,
HU3MEpPEHni TECTHUPOBa
HHC
6. 15 KoHTpoih
MaremaTuueckoe Has
OIIMCaHHUe 17 - - 2 pabora,
CITy4alHbIX TECTUPOBA
MOrPENIHOCTEN Hie
15 KoHnTpo:b
7.6 ; MeTtonast Has
00paboTKH
18 1 - 2
pe3yIabTaTOB pabora
HU3MEPEHUI TECTHUPOBA
HUE




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VIIbSIHOB CKHI ToCynapCTBEHHbBIN YHUBEPCUTET
@-Pabouast mporpaMMa IHCIHILIHHBL
8. Cpencrea 15 Kontpoius
HM3MEpEHui. Has
Mertponorugeckue
P 18 1 - 2 pabota
XapaKTePUCTUKH
cpescTs TECTUPOBA
M3MEPEHMIA. HUEe
9.  O6ecneyenne 16 Tectupona
eIMHCTBA HHe
HM3MEpeHuil. 18 1 } 2
roCyIapCTBEHHBIN
METPOJIOr MUeCKU
KOHTPOITh
10. Meronuueckue 16 Tectupona
U NpaBOBbIC 18 i ) 2 HHe
OCHOBBI
CTaHIAPTU3AIUH
11. Cucremsl 17 1 1 15 Tectuposa
CTaHJapTU3alu1 HUC
1 1
1 Hayiio- 5 KoHTpoas
TEeXHUYECKHE Has
TPUHITAIIBI u 16 - paborta
METO/IbI TECTUPOBA
CTaHIapTU3AIUH HHE
13.  Texuuueckoe 16 i 1 15 Tectupona
3alaHrC HHC
14. HopmaTusHo- 3 1 15 TectupoBa
METOANYECKOe ) HHe
obecreueHue
ceprudHKaLu
15. JlesATensHOCT 1 15 Tectupona
OpraHoB 1o 16 - HHe
cepTuuKalu 1
HCIIBITATENBHBIX
nabopartopuii
16.  Tlpnmenenue | o L - 15 Tectuposa
cepTUdUKAINH HUE
. 3ayer
HUTOI'O 108 6 10 10 18 82
®opma o0yueHHsI 3204HAA
Buapl yueOHbIX 3aHATHIH dopma
AyauTOpHbIE 3aHATHS 3ansn TeKyIllero
THSAB Camocto
Ha3Banue IIpakTnue | Jlabopato OGBS
Bcero HHTep ATeNlb SHAHMI
pa3nesioB U TeM CKHe pHbIE
Jlekunn aKTHB Hasl
3aHATHS, | PpadoThLIP N
HOM padora
CEMUHAPbI | AKTHKYMBI
dopme
1 2 3 4 5 6 7
1. Metponorust Kax OIIpocC
HayKa 00
H3MEPEHHIX
HOBHEI 1
(ocHOBHBIE 15 14
TIOHSITHS ).
3akoHOAaTeNbHAs
0a3a METpOJIOrHHU B
PO
2. IMonsiTre 1 16 Pemenue
usmaeckoi 17 KaueCTBCH
BEITUYHHbI B ana
METpPOJIOTUH HBIX 3881
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3. CucTeMsl 16 Pemenue
¢dusmyecKnx 17 1 3aJ1a4 Ha
BCIIMYNH u ux pa3MepHOC
€ TUHHIT 6 ®B
4. Usmepenue -— 16 TECTUPOBA
OCHOBa § 16 HIe
METpPOJIOTHYECKON
JICATENbHOCTH
1 16 Pemenne
5. Torpemmnoctn 17 3ajad,
I/I3MepeHI/II71 TECTUPOBA
HHUC
6. 16 Kontposb
Maremaruyeckoe Has
OIlICaHUe 13 - - pabora,
CITy4aiHbIX TECTUPOBA
NOrpELHOCTEN Hue
16 Konrposs
7.6 ; Merons! Hast
00paboTku 18 )
pe3ynbTaToB 1 pabota
U3MEPEHUM TECTUPOBa
HHUC
8. Cpencrsa 16 KoHnTpoas
HM3MepeHHH. Has
€TPOJIOTHYECKHUE
P 17 pabota
XapaKTEePUCTUKH
cpereTs TECTHPOBA
H3MEPEHHIA. HHC
9. O6ecneuenue 16 Tectupora
eIMHCTBA HUe
HU3MEPEHUIL. 17
roCyapCTBEHHBIN
METPOJIOr MUECKUN
KOHTPOJIb
10. MeTonuueckue 16 Tectupora
u MIPaBOBBIC 17 Hue
OCHOBEI
CTaHIApTU3ALUH
11. Cucremst | q - 16 Tectuposa
CTaHIApTU3AIUH HHE
1 16
12 Hayuo- KonTposb
TEXHUYECKHE Hasd
TIPUHITHAIIBL u 17 pabota
METObI TECTUPOBA
CTaHIApTU3AIUH HYe
13.  Texmmieckoe | o 16 Tectuposa
3aJlaHue HUE
14. HopmaTuBHO- 16 16 TCCTI/IPOBa
METOANYECKOEe HUe
obecrieueHne
cepTuHKaiN
15. JlearensHOCTD 16 Tectuposa
OpraHoB 1o 16 HUe
cepTuUKaIn 1
UCTIBITATENBHBIX
naboparopuit
16.  Ilpumenenue 14 14 Tectuposa
cepTrUKaIIN HHE
. 3auer 4
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UTOro | 108 [ 2 | 4 | 6 | 92

5.COJAEP)KAHUE JUCLIUJIMHBI (MOLYJIST)

Tema 1. Mertpojoruss Kak Hayka 00 wu3MepeHHsIX. 3aKkoHoAaTe/ibHasi 0a3a

MeTpoJioruu B PO,

CyIIHOCTh METPOJIOTHH, CTAaHAApPTHU3ALMU M CEPTH(PHKAINU, WX POJb B YIPABICHUH
kagectBoM. TeopeTnueckast, npukiagHas, (QyHIamMeHTanbHas MeTpoJsiorusi. OCHOBHBIC MOHSTHUS
MIPUKIIATHON METPOJIOTHMU. 3aKOHOIaTenbHast 0a3a MeTpoJioruu B PO.

Tema 2. IousaTue pusnyeckoii BeJHUNHBI.

OOBeKT U3MepeHus: CBOMCTBO 00BEKTa U3MEPEHMS, KOJIMUECTBEHHbIE U KaUeCTBEHHbIE
xapaktepucTuku. [lonarue Bennunnel. Pusznueckue U Hepuznyeckue BennunHbl. Kinaccudukanus
¢usnueckux BeauuuH. Pa3mep, 3HaueHHe, HICTUHHOE U J€MCTBUTEIBHOE 3HAYEHHE, Pa3MEPHOCTbD,
€IMHULIAa U3MepeHus: pusnueckoil BenuunHbl. OCHOBHAs M MPOU3BOJHAsA (QuU3MYecKas BEIMUMHA.
Cucremsbl Gusnueckux BenuuuH. lllkana uamepenuit pusndeckux BeauurH. Busl mikan.

Tema 3. CucreMsbl eTMHHUI (PU3MIECKHX BEJTHIUH

OcHOBHBIE TOHSTHS: pa3MEpHOCTh W omepauuu Hajx Hed. Cuctembl (U3HUECKUX
BenuuuH. OCHOBHAs M MPOUW3BOJIHAS €AMHHIA cucTeMbl. CHCTEMHAasi 1 BHECUCTEMHAs €IMHUIIA.
KorepenTtnas nmpousBoanas eauauia. Kpataas v noypHast eMHAIA GU3AYECKON BETUINHBI.

OcHoBuble equnuilbl cucteMbl CU. [Tpunnunsl noctpoenus cuctemsl CHU. Onpenenenue
€IVHUI] U3MEPECHUsI OCHOBHBIX (pr3nueckux BeauunH cuctembl CH.

Cucrema I'aycca. Cuctema CI'CD. IlepeBon equnun usmepenus cuctemol CHU.

Tema 4, U3mepeHne — 0CHOBA METPOJIOTHYECKOM /1esITeJIbHOCTH.

Omnpenenenne u3MepeHus. COCTaBISIONINE AJIEMEHTHl M3MEPEHHUS: OOBEKT, CAMHHIIA,
CpPeICTBO, pe3yidbTaT, TOYHOCTb. BHIBI W3MEpeHWi: NpsMble, KOCBEHHBIC, COBOKYITHBIC,
coBMecTHBIE. [IpHHIMTIBI H3MEPEHHIA.

Tema 5. IlorpemHoCcTh H3MEpeHMIH

OmnpeneneHde  MOrpenrHOCTH.  AOCOJIIOTHAs, OTHOCHTEJIbHAs W  IPHUBEICHHBIC
MOTPEIIHOCTH M3MepeHui. McTuHHOEe 3HaveHue (U3MYECKON BEIMYMHBI IPH MHOTOKPATHBIX
M3MEPEHUAX.CPEIHEKBAIpAaTHUHOES OTKIIOHeHHe. CHcTeMaTHveckass M cllydaiiHas MOTPEIIHOCTH
n3MepeHuii. MeTouKa BBISBICHUS XapaKTepa IMOIPENIHOCTH. BHIbI CHCTEMATHYECKUX OMIMOOK.
CriocoObl yCTpaHEHUsI CHCTEMATHYECKOW TIOTPEITHOCTH. MICTOUHMKY TOTPEITHOCTH.

Tema 6. MaTtemaTnuyeckoe ONMcaHHe CIYyYAHHBIX MOTPELIHOCTEH

Cratuctuueckas yCTOMYMBOCTH pactpeneienust Habmoaenuid. JuddepeHuuansueie u
UMHTETrpalbHbIE pacHpelesieHns CiiydailHoil BenuuuHbl. HopManbHOE pacripeneneHue ciydaiHoi
BEJIMYMHBI. JlOBEpUTENbHBIA HHTEPBAJ U I0BEPUTENIbHAS BEPOSITHOCTD.

Tema /. Metroabl 00padoTKH pe3y/1bTaTOB U3MepeHU i

OnHoxkpatHble u3MepeHus. OO6paboTka pe3ylnbTaTOB NMPH MHOTOKPATHOM H3MEpPEHHH.
OmnpeneneHne pe3yabTaTOB KOCBEHHBIX HW3MEPEHMM M OLICHMBAHME UX IOTPEIIHOCTH.
CymMMHUpOBaHKE NOTPELIHOCTH.

Tema 8. CpeacrBa usmepenuii. MeTposiornyecKue XapaKTepHUCTHKH CPeACTB

U3MepPEeHHH.

3akoHOMEpPHOCTH (HOpPMUPOBaHMS pe3yibTaTa M3MEpeHus. Buabl cpelcTB M3MEpeHHii:
Mepa, U3MepUTeNbHbBIe MpeoOpa3oBarTeny, NpuOOpPbI, YCTAHOBKA M CHCTEMBL. MeTposiornyeckoe
Ha3HAYEHHUE CPe/ICTBA U3MEPEHHUs: pabouue CpeCTBa U3MEPEHHUS U STAJIOHBI.

Jlnana3oH wu3MepeHus cpencTBa u3MepeHui. [lorpemHocts cpencrBa H3MEpPEHUS:
OCHOBHasi U JONOJHUTENbHasA. [IpuuMHBI MOrpEemIHOCTH CpelacTBa u3MepeHus. HopmuposaHue
IIOTPEIIHOCTU CpeAcTBa u3MepeHui. Ilpenen nomyckaeMol NOTpEemIHOCTH CPEICTBA U3MEPEHHUM.
Hopmupyromee 3nHauenue cpeacrtBa wu3MepeHuil. CTaOWIBHOCTD  CpPEeACTBA  M3MEPEHHSL.
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I'panynpoBouyHas XapakTEepUCTHMKAa CpEICTBA U3MepeHH. UyBCTBUTEIBHOCTH  CpPEACTBA
n3Mepenus. Bapuanus cpencra usmepenus. Kinacc TOUHOCTH CpelicTBa U3BMEPEHUS: OIPEICIICHUE
1 0003HAYCHHE.

MeTponoru4ecKkuii, HEMETPOJOTUUYECKUM, BHE3AMHBIN, MOCTENEHHBI OTKa3 CPEACTBA
U3MepeHHs.  be30TKa3HOCTb,  JOJITOBEYHOCTh  cpeiacTtBa  u3MepeHus.  JluHelHas  u
SKCIOHEHIMAIbHA MOJIEIM HW3MEHEHHS TOTPEHIHOCTH B IMPOLECCE CTAPEHHS  CpPEACTBa
U3MEPEHHUS.

Tema 9 OOecnieuenne eqMHCTBA U3MepeHus. I'ocyrapcTBeHHbI MeTPOJIOTHYeCKHit

KOHTPOJIb.

EnunctBo wu3mepenuil. IlpaBoBble OCHOBBI 0OecnedyeHHs €IWHCTBA W3MEpPEHUN;
OCHOBHBIE TOJIOkKeHUs 3aKkoHa PD 006 obecnieuenun enuHcTBa u3mepenuil. [loBepka, kanmubpoBka
CpeICTB u3MepeHHi. MeTposoruueckas aTTecTalus CPEICTB U3MEPEHHM W HUCHBITaTEIbHOTO
000pyI0BaHUA.

[lonsiTie  MeTposiornyeckoro  OOecCHeueHus; OpraHu3allMOHHbIE, HAy4yHble U
METO/JIMYECKUE  OCHOBBI ~ MeTposiornyeckoro  obecrneueHus. Crpykrypa ©  QYHKUIUHU
METPOJIOTHYECKOHN CITY>KOBI MPEANPUSATHUS, OpraHu3aluu

Tema 10. MeToauueckue ¥ MPaBOBbIE OCHOBBI CTAHIAPTU3AIMHU

[Tonsitue crangaptuzammu. llenm w 3amaum crangaptuszanuu B P®. CocrosiHue u
OCHOBHBIC HaIpaBJCHUs pPa3BUTUS cTaHaapTu3aiuu. OOBEKTHI W CYOBEKTHI CTaHIAPTH3AIINH.
KonctpykTopckasi, anekTpuueckas, mporpammHas, HWH(QOpMallMOHHAsT W JPYrUe  BHUIBI
COBMECTUMOCTH. YPOBHHU CTAHAAPTHU3ALMM: MEKIYHAPOIHbI, PErHOHAIbHBIN, HAIMOHAJIBHBIM,
aIMUHUCTPATUBHO-TEppUTOpHUAIbHBINA. [[0oypOBHM HalMOHAIBHOW cTaHaapTu3aluu. OyHKIHH,
mpaBa W OO0S3aHHOCTH CYOBEKTOB HAIMOHAIBHOW CTaHAAPTU3AIlMM pPa3HbIX YypPOBHEH, HX
B3aUMOCBsI3b. [IpaBOBBIC aKThI, pErIAMEHTHPYIOIINE UX (PYHKITHH.

[IpaBoBbIe OCHOBBI cTaHmapTu3anuu: 3akoH P® «O cranmaptuszaunumn». KoHTposas 3a
cobmonenneM craHgaptoB. CpeacTBa CTaHAApTU3AIllMM — HOPMATHMBHBIC JIOKYMEHTHI. Bumpl
HOPMaTUBHBIX JTOKYMEHTOB, MX ompenaeneHue. [IpaBoBas um HopMaTtuBHash 0a3a HOPMAaTHUBHBIX
JIOKYMEHTOB.

Hemn w 3agaud MEXIYHAPOJHOTO W PETHOHAIBHOTO COTPYIHHUYECTBA B 0O0JACTH
CTaHAapTHU3aIud, (GOPMBI COTPYIHUYECTBA. MEXIyHApOHBIC OPTaHU3AIlMU 110 CTaHAAPTHU3AINH:
NCO, MOK. 1x npaBoBOil cTaryc, 1eiH, 3aJa4u, COCTaB YYaCTHUKOB, CTPYKTypa. PernonanbHbie
opranuzanuu no cranaaprtuzauun: EOK, CEH, CEHEJIOK: nenu, 3agayu, cocraB y4aCTHHKOB,

CTPYKTYpa.

Tema 11, CucremMbl cTaHIAPTU3AIUM.

l'ocynapcTBeHHas cuctema craHaapTH3anuu Poccuu: moHsTHE, OOBEKTHI U CTPYKTYpA.
Hasnauenne wu mnpumenenue. Ilopspgok pa3paOOTKHM, NPUHATHS, PETHUCTPAlMM IPaBUI U
PEKOMEHIALNI 110 CTaHAaPTU3AIINH.

MexrocygapcTBeHHas CHCTeMa CTaHAApTU3aIMH: MOHSATHE, IENH, 3a7add, OCHOBHBIE

MPUHLUIBI, OpraHu3alys padoT 1Mo MEXIOCyJapCTBEHHON CTaHIapTU3aluK, 00beKThl. OCHOBHBIE
BUJIl MEXKTOCY/IapCTBEHHBIX CTaHAAPTOB, UX Ha3HadeHue. [lopsaok pa3paboOTKU W MPUMEHEHHS
mexrocynapctBeHHbIX ctanaapToB (IOCT 1.8-95). [IpaBuia ux mpuMEHEHHUS.

Me:xoTpacieBble CUCTEMBl CTaHAAPTU3ALUMU: Ha3HAueHUE, BHUIbl. EnnHBIE CcHCTEMBI:
KOHCTPYKTOPCKOM  JIOKyMEHTallMM, TEXHWYECKOH JOKyMEHTallud, B OOJIACTHM  OXpaHbl
OKpYXKaroIle! Cpeibl.

Tema 12. HayyHo-TeXHHMYeCKHe MPUHIUIIBI CTAHAAPTH3ALUM.

HayuHo-TexHMuYecKkne NPUHLUIBI CTAaHAAPTU3ALMHU: NPUHIUI CUCTEMHOCTH, IPHHLHUII
oOecrieyeHnss (YHKIIMOHAIBHOM B3aMMO3aMEHSEMOCTH CTaHIApTHU3UpyeMbIX u3nenuil. Haydno-
HCCIIEI0BATENILCKUI MPUHIIUIT Pa3pab0TKU CTaHAAPTOB, IPUHIIMIT IPEATOYTUTEIBHOCTH, IPHHIIAI
IIPOrPECCUBHOCTH U ONTHMHU3ALMM  CTAaHAAPTOB, B3aMMOYBS3Ka CTAaHAAPTOB, IPUHIUI
MHHHMAaJbHOIO yEIbHOTO pacxoJa MaTepHaJIoB.

MeToabl cTaHAApPTU3ALNU: KOMIUIEKCHAs! CTaHAAPTU3ALNS, YHU(PHUKAIIHA.
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Tema 13. TexHnyecK aJIaHHeE U ero aHAJN
OcHOBHOE 3HAYE€HHE TEXHHYECKOro 3amanus. [lopsaok MOCTpoeHus, H3JI0XKEHUS U
0(OpPMIICHHS TEXHHYECKOTO 3aaHHUS.

Tema 14. HopmaTtuBHO-MeTOAMYeCKOe o0ecnieyeHue cepTuGuKanmnu.

OCHOBHBIE TOHSTHS CepTI/I(i)I/IKaIII/II/II CepTI/I(l)I/IKaLII/Iﬁ, HUCIIbITAaHUA, HCIBbITATCIIbHBIC
na0opaTOpHH, COOTBETCTBHE, OLEHKAa COOTBETCTBHSA, CEPTH(UKALMS COOTBETCTBHS, CHCTEMA
cepruukamuu. CTPYKTypHBIC JJIEMEHTBHI CepTU(UKANMU: TEIA W 33Ja4d, BHJIBI, OOBEKTHI,
cpeactBa, metoabl. CyObeKThI-yYaCTHHKH CepPTU(UKAIMN: HAIMOHAJIBHBIN, LEHTpaJbHbIE H
TEppUTOpUATbHBIE OpraHbl, MCHbITaTENbHBIE JlabopaTopuu, HKcnepTbl. OOsi3aTenbHas U
N0OpOBOJIbHAS CEPTUPUKALIHS.

Bunel cepruukaroB u ux xapakrepuctuka. CepTHQHUKaThl M 3HAKHM COOTBETCTBHSL.
[Topsinox MapkupoBaHUs MPOAYKIMHM M YCIYyT 3HAaKOM COOTBETCTBHUS. Buabl ceprudukaros:
TUTMEHNYECKHi, KauecTBa, 0€3011aCHOCTH, BETEpUHAPHBIN, IPOUCXOKICHHS, KapaHTUHHBIN.

OcHoBHbI€ NpUHIUIBI cepTUUKai. POPMBI U MOPSAOK MPOBEACHUS CEPTUPHUKALIUY.
OcHoBanust a1s BbIaun cepTudukaroB. Cxembl cepTudukanuu. CraHgapThl Ha OOBEKTHI
cepTu(UKALMN: Ha IPOIYKIIMIO, HAa TPOLIECCHI, Ha MPEANPHUATHS, Ha YCIYTH.

Tema 15, /lesiTebHOCTHL OPraHoB MO CePpTHPUKANMH H HMCOBLITATEJIbHBIX

JadopaTopuid.

Tunosast cTpykTypa nocTpoeHust cucteMbl ceptudukanuu. Opraubsl Mo cepTUdUKALNN:
UCHBITATEIbHbIE JTA0OPATOPUU, MHCTHTYT HKCIEPTOB-ayJUTOPOB. AKKpEAWUTAIMsI HUCIBITATHHBIX
nabopaTopuil.kinaccudukanuss BUIOB ucnbITaHui. IIporpamMMel u MeToasl cepTH(PUKALMOHHBIX
UCIBITAHUH. METPOJIOTHUECKOE 00ECIIeYeHUE UCTIBITAHUS.

Tema 16, INpumenenne cepruduranum.

CepTrdukanus TpoayKIUA U YCIYT: 0TOOp MPOAYKIHUU JUIS MCIIBITAHWHA, HOpMaTHBHAS
JOKYMEHTAIMs, mpoueaypa ceprudukanuu, odopmieHue ceprudukarta, GopMa U COJCpIKAHUE
ceptu(dUKaTa COOTBETCTBHSI, 0COOCHHOCTH cepTudukanuu ycayr. CepTudukaius mporu3BoACTBa U
CUCTEM YIPABJICHUS Ka4eCTBOM: MOTHBAIUSA K CEePTH(PHUKAIMH, TOPSIOK B3aHMMOOTHOIICHHI
MPEIIPHUATHS C OPraHOM IO CepTU(UKALINU, ITAIbI CepTUDUKALNN, TTPOBEPKA JOKYMEHTALIUN U €€
MPUMCHEHHSI Ha COOTBETCTBHE MEKIYHAPOIHBIM W TOCYJIAPCTBECHHBIM CTaHAApTaM Ha CHUCTEMBI
KayecTBa, CpPOKH JCHCTBUS CepTU(UKATOB W  HWHCICKIUOHHBIE TIpOBepkd. CHCTEMBI
9KOJIOTHYECKOI0 MEHEDKMEHTA

10. TEMbI IPAKTUYECKUX U CEMUHAPCKHUX 3AHATUA

Tema 2. IlonsaTHe (pU3HMUYEeCKOii BeJIUYMHBI B METPOJIOTHH (MPAKTHYECKOe 3aHATHE,
MO3r0BOi IITYpPM)

1. Haiitu ypaBHeHue nepeBojia OJHOM IIKajIbl HHTEPBAJIOB B IPYTYIO.

2. Illkana ®apenreiita sBiseTCs MIKanoil nHTepBanoB. Ha Heil Qo - TemmepaTypa cMecH JibJa,

TIOBAPEHHOM COJM M HAIIATHIPS, Q1- TeMngp%Typa yesoBeueckoro Tena. Eqununa
M3MepeHns — rpanyc dapeHreiTa @)= 1°F. Temmepatypa TasHHUS CMECH JbJa,

MOBAPEHHOM COJIM M HalIaThIpsl 0Ka3aslach paBHOI/I 32° a Temmeparypa KUTEHUS BOJBI —
212 °F . 1o mkane Henbcml?n - TeMnepaTypa TassHMS JIbJA, @, - TemmepaTrypa KUIECHHS
BozslL I'panyc Lenscus [@cl = 00 % = 1°C, TpeOyetcst moayduTh GopMyy /Ui Mepexoa ot
OJIHOM IIKAJIbI K APYTOH.

3. PaccMoTpuM moHSTHS: BKYC, JUIMHA, Macca, 3amax, 3CTeTUYHOCTh, CKOPOCTbh, JaBJICHUE.
Kakpe u3 3TMX MOHSATHUH IOKHBI OBITh OTHECEHBI K CBOMCTBAM BEIISCTB, a KaKUE K
(u3MUECKUM BETTMUMHAM, XapaKTepU3YIOIINM CBoOlicTBa?

4. Cdhopmynupyiite oTimune Mexay psaamu Benuuud: 15 3; 0,5 u 10 u 1 xr; 3 mun; 0,5 15 10
CM.

5. OObsicHUTE TOHATHE «ICHCTBUTEIHHOE 3HAYCHUE (PU3MYECKOW BEIMUYMHBD», UCTHHHOE
3HaueHUE (U3NYECKOW BEIMYMHBD) U «IIOTPEITHOCTh PE3ylIbTaTa U3MEPEHUsS», UCXOAS U3
OCHOBHBIX MOCTYJIATOB METPOJIOTUU:
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A) CyiecTByeT HCTUHHOE 3HAaUeHUE (PU3UUECKON BEIMYHHBI, KOTOPYIO MBI H3MEPSEM.
b) UctunHoe 3HaueHne pU3NIeCKOi BETHUHNHBI OTPEACITUTh HEBO3MOKHO.
B) VctunHoe 3HaueHne pru3nyecKoil BEIMYUHBI HOCTOSTHHO.

Tema 3. CucremMsl (pu3nyeCKUX BEJTUYHH U UX eIMHUIBI (MPAKTHYECKOE 3aHATHE)
[IpousBoauTCS OMPOC CTYAEHTOB O CUCTEMHBIX U BHECUCTEMHBIX OTHOCUTEIBHO CUCTEMBI
CU equamI GU3NIECKUX CHCTEM, COTJIACHO HHIUBUIYAITBHOMY 3aaHHIO.

Ne cTynenTa B crivcke rpymibl ConeprkaHne UHIMBUAYAIBHOTO 3aJaHuUs

1 CucreMHblE W BHECHCTEMHBIE  €IMHMUIIBI
M3MEPEHHS MACChI

2 CucrteMHble MW BHECHUCTEMHBIE  EIMHHUIILI
WU3MEPEHHUS ITTUHBI

3 CucreMHble W BHECHUCTEMHBIE  EIMHHUIIBLI
W3MEPEHHS BPEMEHU

4 CucrteMHble MW BHECHUCTEMHBIE  EIMHHUIILI
W3MEPECHHS TEMIIEPATYPhI

5 CucrteMHble W BHECHUCTEMHBIE  EIMHHUIIBI
W3MEPEHHS DHEPTUHU

6 CucrteMHble W BHECHUCTEMHBIE  EIMHHUIIBI
WU3MEPEHHUS CHITBI

7 CucrteMHble W BHECHUCTEMHBIE  EIMHHUIIBI
WM3MEPEHMS JTaBJICHHS

8 CucreMHbple W BHECHCTEMHBLIC  €IMHUIIBI
HU3MEPEHHS CKOPOCTH

9 CucreMHble W BHECHCTEMHBLIC  €IMHUIIBI
W3MEPEHHS] MOITHOCTH

10 CucreMHblE W BHECHCTEMHBIE  €IMHMUIIBI
M3MEPECHHS HAPSDKCHHS

11 CucreMHbple W BHECHCTEMHBLIE  €IWHUIIBI
M3MEPECHHS PAIMOAKTUBHOCTH

12 CucreMHBle W BHECHCTEMHBIE  €IUHHIIBI
HU3MEPEHHMS YIJIa

13 CucreMHBlE MW BHECHUCTEMHBIC  CIMHHUIIBLI
WU3MEPCHMS TUIOIAIN

14 CucreMHple W BHECHCTEMHBIE  €IMHUIIBI
HU3MEpPEeHHS 00beMa

15 KpatHble u 107bHBIC €TUHULIBI H3MEPEHUS

1. C xakumu envHULAMU (PU3UUECKUX BEIMYUH OCYIIECTBISIOCH CPABHEHHE 0OBEKTOB, €CIIH
B pe3yNbTaTe U3MepeHus ObUTH MOoMydeHsl cienyromue 3uadenus: 1r; 10 H; 3 Tm; 20 kr; 5
A, 0,1 B?

2. TlpumeHuTe Apyrue €AUHUIBI I BBIPAKEHUS PE3yAbTATOB M3MEPEHUM, MPUBEICHHBIX B
npenpiaymei 3agade. Kak mpu 3ToM u3MeHHUTCS (PU3WYECKUI pa3Mep BENIUYMHBI U €e
YHUCJIOBOE 3HAUYCHHE?

3. Hamumurte Qopmynsl pa3MepHOCTH, BBIpA3UTE 4Yepe3 OCHOBHBIE W JIOTIOJHHUTEIbHBIC
equauiibl CU v mpuBeIMTe HAMMEHOBAHMSI €AMHHUIL CIEAYIONINX dJEKTPUUECKUX BEITUUUH:
YacTOThI, SHEPTUHU, PAaOOTHI, KOJUYECTBA TEIJIOTHI, MOIIHOCTH, 3apsaa, dIEKTPHUUECKOTO
COTPOTHBIICHUS, YIEKTPUIECKON TPOBOAUMOCTH, AIEKTPUIECKON €MKOCTH.

4. Tlo pa3MepHOCTHM ¥ BBIPAXKEHUIO 4Yepe3 OCHOBHBIE M JOTMOJHUTEIbHBIE €IHHUIIBI
OTIpE/ICIIUTE KaKue ATO eAUHUIIBI pu3ndeckux BeauuuH: 1) LMT-2, mkrc-2; 2) LT-2, mc-2;
3) LT-1, mc-1.

5. ABTOMOOWIIb ABUKETCS MO TOPOAY CO CKOpocThio 60 km/4. [lociie BEIKITIOUEeHUS TBUTATENS
Y TOPMOXKEHUS aBTOMOOWIIb OCTaHaBIUBaeTCs uepe3 2 ¢. OmpenenuTs CUTy TOPMOKEHUS,
ecau Macca aBTomoOumis 1,2 T.

6. OmpenenuTh MOIIHOCTh DSJEKTPOJBUTATENS, €CIU OT Hacoca, MOJAOIIEr0 BOAY W3
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10.

CKB)XHMHBI TNIyOMHON 3 KM, TpeOyeTcs mojada 1 Boael B 1 yvac. KIT[S nacoca
74,5%.

Onpenennure KOJIUYECTBO TEIUIOTHI JUIsl HArPEBAHUS MEIHOTrO mnasiabHUKa Maccoil 200 r ot
20 110 300" SV nenphas Teroemkocts Memu 0,091 ka/r | G

WneanpHas termoBas mamuHa padoTaet no 1ukiy Kapuo. Onpenenuts KITJ] nukna, ecnu
3a OJIMH MK ObLIa Mpou3BeeHa padora, paBHas 300 Krc*M, ¥ XOJOIUIBHHUKY ITepEeIaHO
KOJIMYECTBO TEIUIO, paBHOE 3,2 KKaJl.

Haiitu pacxonx 6en3uHa B aurateie apTomoouis Ha 100 kM myTy mpu cpeHel CKOpOCTH
30 xm/4, ecnm cpemHss MOITHOCTE aurarens 15 nc, a ero KIIJ 22%. Temnora cropanus

.13
6ensuna 11 107 wxan/kr.
Haiitu maynenve HanpspKeHUs Ha MEIHOM MPOBOJIE UIMHOW 1 kM, AuameTpoMm 4 MM, eciu

. -3
cujia TOKa B HEM 5 A. yJIeIbHOE COTIPOTHUBIICHHE METH L7-10 " 0Om mm2/m.

Tema 5. IlorpemHocTu 3MepeHuii (MpaKkTUYeCKoe 3aHATHE)

HaHHaﬂ TEMaA BKIKOYACT CICAYIOMHUE pasaciibl HM3ydacMOI'o Kypca: KJ'IaCCI/I(l)I/IKaHI/ISI

MOTPEIIHOCTEN M3MEPEeHH; BUJIbI TIOTPEUTHOCTEN U UX OIpesieieHusl (B TOM YUCIE MOTPEIIHOCTH
CUCTEeMaTUYEeCKUEe M cliydailHble; OObEKTUBHbIE, CYObEKTUBHBIE U TpyOble; HHCTPYMEHTAJIbHBIE,
METO/IUYECKUE, CYUTHIBAHUS, BEIUUCICHHUH, KOMMYTAllMOHHBIE U OT BIUAIOMINX (PAKTOPOB).

31ech K€ M3y4daroTcsi KOJIMYECTBEHHBIE XapaKTEPHUCTHUKH IMOTPEHIHOCTEH (IMOrpeimHocTr

OTHOCHUTEJIbHbIE 1 a0COJIIOTHBIE), @ TAKKE PaCCMATPUBAIOTCA MOHATHS O MOTPEIIHOCTSIX CPEICTB U
pe3yabTaTOB U3MEPEHMSL.

1.

10.

OnemeHT, y kotoporo DJIC E=1,5 B, a Buyrpennee conpotusienue 0,2 OM, 3aMKHYT Ha
BHemHee compoTtuBieHue 14.8 OM. Onpenenuth, YeMy paBHa OTHOCHTEIIbHAS
MOTPEIIHOCTh MPHU pacueTe TOKa B IENH, €CIM BHYTPEHHUM CONPOTHBICHUEM AJIEMEHTA
npereOpeub. Kak M3MEHHTCS OTHOCHUTEIbHAsl MOTPEIIHOCTb, €CIM MPHU MPOUYUX PABHBIX
YCIIOBHSIX BHEITHEe conpoTuBiieHre BMmecto 14,8 Om craner paBubiM 0,3 Om?

KakoBa otHocutensHas norpemHocts u3mepenuss DJC reHepatopa npu HU3MEpEeHUU ee
BOJITMETPOM ¢ conpotubieHueM 10 kOm? Buyrpennee conportuBieHue reaeparopa 0,2
Owm.

Onpenenuth aOCOTIOTHYIO U OTHOCUTENIbHYIO MOTPEIIHOCTh M MPEACTAaBUTH PE3yibTar
M3MEPEeHUS TOKa, €CIM aMIiepmeTp mnokazan: 54,2; 54,0; 53,8; 54,3; 54,1; 54,9; 54,4; 54,0;
53,6; 54,0 A.

ITokazanue ammepmerpa 20 A, a ero BepxHui npenen 50 A, moka3aHus oOpa3IOBOTO
npubopa, BKIIOUEHHOro mnocienoBatenbHo, 20,5 A. omnpeaenuTh OTHOCUTEIBHYIO H
MIPUBEACHHYIO MOTPEITHOCTH aMIIepMeTpa.

3HaueHUe CONPOTHUBIICHUSA, TIOJYYCHHOE TMPU U3MEPEHUSX, OKa3aloch paBHbiM 202
Owm.pgeiictBurenbHas ero BenuunHa 200 Om. OnpenenuTts aOCOMIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHUs COTTPOTUBIICHUSI.

[Ipu m3mepeHnn conmpoTuBIIEHHs BenuuuHOM 7,5 OM mo uenu mportekan Tok B 16 A, a
BOJBTMETP MoKazan Hampspkenue 121 B. OmpenenuTs aOCOMIOTHYIO M OTHOCHUTEIBHYIO
MIOTPEIIHOCTD OIIPENEIEHNS COIPOTUBIICHNUS.

[Ipu m3mepeHnn HampspKEHUs] Ha HArpy3ke conpoTuBieHHeM 7 OM BOJBTMETp MOKazall
13,5 B. O/1C ucrounuka 14,2 B, a ero BHyrpennee conporusienue 0,1 Om. Onpenennts
aOCOJIIOTHYIO U OTHOCUTENIbHYIO IOTPEIIHOCTh U3MEPEHU.

Jna  onpepenenus OJIC reHeparopa K €ro 3axumaMm IPUCOEAMHEH BOJBTMETP
conportusienueM 1200 Om. Buyrpennee compotusienue rereparopa 0,6 Om. Kakxyro
OmMOKY MBI JOIyCKaeM, CYUTas I[OKazaTeld TeHepaTopa paBHBIMH MOKa3aTeNsIM
BOJIETMETpA.

JlecsiTh OJIMHAKOBBIX CBETUJIBHBIX JIAMIT COSMHEHBI MapajuienbHo. TOK B Kaxa0W jamre
paBer 0,3 A. ompenenuTb aOCOMIOTHYIO W OTHOCHTEIBHYIO IMOTPELIHOCTh amIepMerpa,
BKJIFOUEHHOTO B HEPA3BETBIEHHYIO YacTh LIEIH, €CIIU €ro Noka3aHus 3,3 A.

[Tokazanust oOpasnoBoro amnepmerpa 20,4 A, omnpeaenutb aOCOMIOTHYIO H
OTHOCHUTEIIbHYIO TIOTPEIIHOCTh, TOMPABKY JJIsi MOBEPSIEMBIX MPUOOPOB, €CIHM MOKA3aHUS
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npubopa B ogHOoM ciydae 20 A, a B gpyrom — 15 A.

11. U3mepenHoe 3HaueHue comnportuBiaeHuss 100 Om. Ilpenen nomyckaemMoil OTHOCUTEIBHOU
norpemHocTr w3Mepenuss 1%. Haiitu uwHTEpBan, B KOTOPOM JIOJDKHO HAXOIUTHCS
HUCTUHHOC 3HAUYCHUEC COITPOTUBJICHHA.

12. BoasTMerpoM ¢ nuamnazonoM mokazanuii (0...30) B wu mnpemenom jgomyckaeMoi
npuBeneHHoil morpemrHocTr 0,5% BeIMoONHEHO W3MepeHue HampspkeHus. [lomydenHoe
3HaueHue paBHo 9,5 B. mocme omnpenencHuss 0ojiee  TOYHBIM  BOJBTMETPOM
I[ef/'ICTBI/ITeJ'[I)HOI‘O SHAYCHUA HAIPSAKCHHUA BbBIACHUIOCH, YTO OTHOCUTCIIbHASA NOTPCHIHOCTD
nepBoro BosibTMeTpa coctaBmia 1,5 %. He mporuBopeunTt nu 3TO 3asBICHHOW s
IIEPBOTO BOJIBTMETPA TOUYHOCTH?

Tema 6. MaTemaTnyeckoe onucanue cJy4aiiHbIX MOrPelIHOCTel (MPaKTHYeCcKoe 3aHsATHE).

1. CnyyaiiHas mOrpemHoCTb A paclipesieleHa M0 3aKOHY PaBHOMEPHOM IIOTHOCTU. M3BecTHBI
3HAYEHHSI BEPOSTHOCTEH NBYX coObITHIT — P11 Po. P1= P(A< -5 MkB) = 0,3; P> = P(A> 5 MxB) =
0,2. Onpenenure 3HaueHus nucrnepcur D(A) u BepostHocTn P3= P(A> 0).

2. Jlan rpaduk dyukimu pacnpeneneHus F(X) ciaydaitHoi Benu4uHb X:
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Omnpenenute BEPOSITHOCTH Clieaytonmx coopituii: P1= P(X<a), P»= P(0 <X<a), P3= P(X>0), P4+=
P(X<0), Ps= P(X = 2a). HaiijuTe aHAIMTHYECKOE BBIpAKEHHE (PYHKIIMU TUIOTHOCTH BEPOSTHOCTH
f(x). Omnpenenure 3HaueHUs Maremathdeckoro oxwumaHus M(X) W cpemHEeKBaApaTHUECKOTO
OTKJIOHEHHUS G.

1. CayuaiiHasg TOTPEMIHOCTh M3MEPEHHUs HAIPSDKEHUs pacipesiesieHa M0 3aKOHY PaBHOMEPHOM
IUIOTHOCTH M HMEET MAaTeMaTH4eCcKOe OXUAAHWE, paBHOE HyJ0. BepoATHOCTH TOro, uTO
3Ha4YeHUe morpemHocTy npeBbicuT 1,8 MxB, paBHa 0,2. OnpenenuTe TUCTIEPCHIO MOTPENTHOCTH.

2. CrnyyaifHasi TOTPENIHOCTh M3MEPEHHsI HANpPHKEHUs paclpeesieHa 1Mo 3aKOHY paBHOMEPHOM
IUIOTHOCTU. 3HAUEHUsT MaTEeMaTHYeCKOTO OXUIAHMS M JUCIEPCUM MOTPEIIHOCTH PaBHBI
cooTBeTcTBeHHO 9 MB 1 27 MB2. Onpenenute BepoSTHOCTH TOTO, UTO MOTPENIHOCTH HE TPEBBICHT
o moayio 6 MB.

3. CrnydJaifHasi OTPENIHOCTh M3MEPEHHsI HANPSHKCHUsS pacIpesesieHa 1Mo 3aKOHY paBHOMEPHOMH
IJIOTHOCTU. M3BECTHBI BEPOSITHOCTH TOTO, YTO 3HaUeHUE NorpemHoctd He npeBbicut 200 u 300
MKB. Onu cootBercTBeHHO paBHeI 0,25 1 0,5. OnpeaenuTe TUCIIEPCHIO TTOTPEITHOCTH.

4. CnydaitHas TIOTPEITHOCTh U3MEPEHHS HANPSDKCHUsI paclpesieieHa Mo 3aKOHY paBHOMEPHON
IUIOTHOCTU. BeposATHOCTH TOro, 4To 3HaYeHue norpemHoctu He npeBbicuT 100 MxB, paBna 0,1.
BepostHocTs TOTO, uTO 3HayeHue morpemHocTH mpeBbickT 500 MkB, Toxke paBua 0,1.
Omnpenennure MaTeMaTHYECKOE OXHUAaHKE NOTPEIIHOCTH.

CnyvaliHasi TMOTPENIHOCTh H3MEPEHHsS] HANpPSHKEHUs paclpefesieHa MO0 3aKOHY pPaBHOMEPHOM
IIOTHOCTU. W3BECTHBI 3HAYEHMsI TJIOTHOCTH BEPOSITHOCTH M MaTeMaTHYECKOTO OXKHJIaHUS:
cootBerctBeHHo 2MB! n -100 mxB. Ompesmenute BepoATHOCTH TOTO, 4YTO 3HAYEHHE
MOrPEITHOCTH 10 MOAYI IO npeBbicUT 100 MkB.

Tema 7. MeToabl 00pad0OTKHU pe3yabTaTOB NPSMBIX H3MepeHUil (MPaKTHYecKoe 3aHsITHE)

[Ipn u3yueHum 5TOM Tembl TpeOyeTcs H3YYUTh OICHKM MOTPEIIHOCTEH pe3yabTaToB
MPSIMBIX OJHOKPATHBIX H3MEPEHUH M METOJbl OLEHKH MOTPEIIHOCTeH pe3yabTaTOB MPSIMBIX
MHOTOKpaTHBIX U3MEpeHUil. B 3ToM ke pasnene Kypca paccMaTpUBAIOTCS MOHATHS PABHOTOYHBIX
Y HEPAaBHOTOYHBIX MPSIMbBIX U3MEPEHHUN U METOJIbI OIICHKH MOTPEIIHOCTEH MpU MPOBEACHUU TE€X U
JIPYTUX U3MEPEHUIA.

1.IIpu uccnemoBanum MepHOTO MpubOOpa OBLIO MPOM3BEICHO 12 HM3MEpPeHHE OJHOW M TOM XKe

muann: 160,07 m; 160,15 m; 160,11 M; 160,03 Mm; 160,12 M; 160,04 m; 160,14 m; 160,07 m; 160,13

M; 160,09 m; 160,15 m; 160,00. Onpenenuth cpeaHee 3HAYEHHWE W CPEIHEKBAIPATHYHOC

OTKJIOHEHHUE pe3yNbTaTa U3MEPEHUH.

2. Ilpu moBepke TOYHOCTH MOKa3aHHI aMmIiepMeTpa ObLIO MOJYYeHO JEHCTBUTEIBHOE 3HAUCHUE

cuibl Toka 8,0 A. Tloka3zanus moBepsiemoro npubopa — 7,98; 7,96; 8,03; 7,95; 8,04; 8,06; 7,92;

8,05; 8,01 u 7,94 A. Onpenenuth cpeIHEKBAIPATUYHOE OTKJIOHEHUE B PSIIy U3MEPEHUH.

3. JlecaTukpaTHOE U3MEPEHHUE COMPOTUBIIEHHS PE3UCTOpA Jallu cleAyrolue pe3ynstaTtel: 406,25;

408,30; 407,45; 407,00; 407,60; 406,07; 408,25; 407,15; 406,84; 407,40. Beiuucnure cpenHee

COTPOTHBIIEHUE PE3UCTOpPAa U JOBEPUTENBHBIH WHTEPBANl MOTPEIIHOCTH TPU JTOBEPUTEITHHOU

norpemHocTa P=98%.

4. VI3amepeHusi MHIyKTUBHOCTH KATYIIKH MPHU BBICOKMX YacTOTaX JAIH CIEAYIOUINE Pe3yIbTaThl:

162; 160; 156; 166; 158; 164, 145; 162; 160; 154; 158 mI'H. [IpoBepuTh MOITY4ECHHBIN psif

pe3y/IbTaTOB Ha HAJTMYKE TPyOBIX IPOMAXOB, HCIIOJIB3Ys KPUTEpHil 3G .

s. [Ipu u3MepeHnn HaMpsHKEHHOCTH AIIEKTPUYECKOTO OISl PATUOCTAHIIUU TOTyYEHBI CIIEAYIONTNE
dopma 19 u3 29
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saaueHus: 230; 260; 240; 170; 250; 200; 220; 280; 360; 310 mB/m. IIpoBeputs psii Ha OTCYTCTBUE

MPOMAaxOB, BBIYMCIUTH HaK0OJIEe BEPOSITHOE 3HAYCHUE HANPSDKEHHOCTH 3JICKTPHUYECKOTO TMOJIS

NPECBbHYIO TIOTPEITHOCTD Psiia U3MEPEHHH.

6.HeoOxoaMMoe 3IeKTpHUUYECKOE CONMPOTHBICHUE LM B Psjie CIy4acB NMPHXOHUTCS CO3/1aBaTh
TEM WIA MHBIM COCJMHEHHEM JBYX M 0OOJiee CTaHIAPTHBIX pe3ucTopoB. IlycTh MMeroTcs jBa
pesucropa, Ri u Rz, co cieayroumMu HOMHHAIBHBIMU 3HAYCHUSIMH CONPOTHBIICHUS U
npejenaMu  JI0IyCKaeMOro OTHOCHUTEIIBHOTO OTKJIOHGHHUS pPEabHOTO CONPOTUBICHHS OT
HomuHasbHOTO: R1 = 1 ¥OM, R2 = 3 kOwm, Orin = 0,2 %, Sron = 1,0 %. Onpenenure
HOMUHAJIbHBIC 3HAYCHUS DSKBUBAJICHTHBIX CONPOTUBICHHH Rpoc M Rpap, COOTBETCTBYROIIMX
MOCJIEIOBATEIBHOMY W TapajlieIbHOMY COEIMHEHUSM pe3ucTopoB Ri u R, u mpenens
JIOMYCKAeMBIX OTHOCHUTEJIBHBIX OTKJIOHCHHUI PealbHbIX KBUBAICHTHBIX COMPOTUBICHUH OT Rpoc
1 Ryap.

7.HoMuHaIbHOE 3HAYCHHE COMPOTHBIICHUS PE3UCTOPA M MpEAeN IOMYCKAeMOTO OTKJIOHCHHUS OT
Hero paBHbI cooTBeTCTBEHHO 5.1 kOM u 0,2 %. Onpenenure aHaIOTHYHbBIE TAPAMETPBI BTOPOTO
pe3ucTopa, KOTOpBIA, OyIy4dd TMOAKIIOYEH MapaiielIbHO TEPBOMY, OOCCICYHT MOJy4YCHHE
SKBUBAJICHTHOTO COMPOTHBICHUS C HOMHHAJIBHBIM 3HaYeHHeM 5 kKOM ©  mpeaenom
JIOITyCKaeMOT0 OTKJIOHEHHUS OoT Hero He 6osee 0,25 %.

8. OmpenenuTh TIOJIHOE CONPOTHBICHHE pe3uctopa Ha dgactore 50+0,5 T, ecim ero
uHaykTuBHOCTh coctaBisieT 0,1 T'H, u akrtuBHOoe compotuBienne 50 Owm. Boramciuts
MOTPEITHOCTh PE3yJbTaTa, €CIM WHAYKTHBHOCTH OINpPECICHA C MOTPEHIHOCTHIO +2%, a
conportusienue +£1,5%.

9. BBIYHMCITUTE MOTPEIIHOCTh, ¢ KOTOPOW OINPEACIICHO CONPOTHBICHHE IMPOBOJHHMKA, €CIH €ro
JUTMHA u3MepeHa ¢ norpemHocteio  0,1%, muamerp - +£1%, a ymenpHOE CONMPOTHBIICHUE

marepuana - 0,5%.
10. HaiiTh MHIYKTHBHOCTB KaTyIIKH M IOIPEITHOCTh, C KOTOPOM OHA ONpEJeIeHa, ECIH TOJHOE
conporusienue Katymkn (120 +2) Om, Ha wactote (50 +0,2)[', a aKTMBHOE COMPOTHBJIEHHE -

(5+0,05) Owm.
11. Ilyrem u3MepeHUs CONPOTUBICHUS MPOBOJHUKA IPU pa3HBIX TeMIlepaTypax HEOOXOAUMO
OKCIIEPUMEHTAJILHO ~ ONpPEAENUTh €ero comporusiaenue R mpu0°C  wm  TemmepaTypHbIi

ko3 ¢dunuent o, ecnu npu T, =10 °C R, =10.1 Om u mpu T, =50 °C R, =11.3 Owm. Kakosa
ommOKa B onpeieneHnu Ry U oL, €ClIi CONPOTUBIICHHE Onpeaesiiioch ¢ TouHocThio £ 0.05 Owm,

a Temneparypa ¢ ToyHocTbio 10 0.5 °C .

12. Heo0xomumoe 3JIEKTPUYECKOE COMPOTHBIEHUE LIENU B psAle CIydyaeB MPUXOAUTCS
cO3/laBaTh TEM WM UHBIM COEJMHEHUEM JBYX U OoJjiee CTaHIAPTHBIX pe3ucTopoB. IlycTh
uMeroTcst Ba pesucropa, Ri1 u Rz, co crueayromMMu HOMUHAJIBHBIMU 3HAYEHUSMHU
CONPOTHUBJIEHUS U IMpelesaMd JIOIMYCKaeMOro OTHOCUTENIBHOIO OTKJIOHEHHS pEeaJbHOro
CONPOTHUBIICHUsS OT HoMHUHaNbHOrO: R1 = 1 kOM, R2 = 3 kOwMm, Orin = 0,2 %, Oron = 1,0 %.
Omnpenenute HOMUHANbHBIE 3HAYEHUS HKBUBAJIEHTHBIX COMPOTUBIEHUH Ruioc M Ruap,
COOTBETCTBYIOILIUX MOCJIEA0BATEIILHOMY U MapalieIbHOMY COEIMHEHUSIM pe3uctopoB Riu Rz,
U TOpelenbl  JONMYCKAeMbIX OTHOCHTEIBHBIX OTKJIOHEHHH pealbHbIX HKBUBAJIEHTHBIX
CONPOTHUBIEHUH OT Rroc U Ruap.

13.  HomuHanbHOe 3HauY€HHE CONMPOTHUBIIEHHS PE3UCTOpa U MpeJel J0MyCKaeMOro OTKIOHEHUS
OT Hero paBHbl cOOTBETCTBEHHO 5.1 kKOM u 0,2 %. Omnpenenure aHaIOTHYHBIE MapaMeTpBI
BTOPOTO PE3UCTOpa, KOTOPBIM, Oyayuyd TMOAKIIOYEH NapajielbHO MepBOMY, 00ecreuuT
MOJIy4eHHE SKBUBAJIEHTHOTO CONPOTHUBIICHHUS ¢ HOMMHAIBHBIM 3HadeHueM 5 KOM U mpeaenom
JIOIYCKAaeMOTO OTKIIOHEHHs OT Hero He 6onee 0,25 %.

14. Ormpesenuth MOJNHOE COMpOTHBIeHHE pe3uctopa Ha dactore 50+0,5 Tu, ecmu ero
uHAYKTUBHOCTh cocTtaBiger 0,1 T'H, m aktuBHoe comnportuBienue 50 Owm. Bprauciauth
HOTPEIIHOCTh PE3yNbTaTa, €CIM HHAYKTHBHOCTH OIpeleiieHa ¢ morpemHocteio +2%, a

dopma 20 m3 29
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conpotuBienue +1,5% .

15.

Brruncauts MOrpeIHOCTSb, C KOTOpOfI ONpCACIICHO COITPOTUBJICHUC ITPOBOJHHKA, €CJIIN CT'O

JUIMHA u3MepeHa ¢ norpemHocteio  0,1%, mumamerp - +1%, a ynenbpHOE CONMPOTHBIICHHE

marepuana - 0,5%.

16.

Haiitn MHAYKTUBHOCTE KaTYyIIKM M NOTPEIIHOCTb, C KOTOPOM OHA OIPEAENIeHa, €CIU

[IOJIHOE CONPOTHBIICHUE KATYIIKH (120 + 2) Owm, Ha yacToTe (50 + O,2)Fu, a aKTUBHOE

conpotunenue - (5+0,05) Om.

17.1TyreM u3MepeHHsl CONMPOTHUBIIEHUS IPOBOJHUKA IPU Pa3HBIX TeMIeEparypax HE0O0X0IuMO

R
OKCIIEPUMEHTAIIBHO  OIPENEIUTh €ro  COIPOTUBIICHUE ‘pu

ko3¢ punuent &, ecnu npu

0°C U TeMIlepaTypHbIi
Tl =10 °C Rl =10.1 OMmu pu T2 =50 °C RZ =11.3 Owm. KaxoBa

R
ommbka B ONpeneneHnH © u O, eCIM CONpPOTHBICHHE ONPEAEIIOCh C TOUHOCTBIO T 0.05

+0.5
OM, a TeMIicparypa ¢ TO4YHOCTBIO 10

OC.

Tema 8. Cpeacra usmepenuii. MeTpoJsiornyeckue XapaKTepuCTHKH CPEACTB M3MEpPEHUH
(mpakTHYecKoe 3aHATHE)

1.

Bonbrmerpom ¢ gumamazonom u3Mepenuit (0.. 30) B u mpemeroMm gomyckaemoit
npuBeAeHHON morpermHOCTH 0,5% BBIMOTHEHO W3MepeHHWe HanpspkeHus. [lomydeHo
sHauenue 9,5 B. Tlocne ompenenenust 0ojiee TOYHBIM BOJBTMETPOM JACHCTBHUTEIHHOTO
3HAUEHUS HANpsHKEHUS BBISICHUIOCH, YTO OTHOCHTEIbHAs MOTrPENIHOCTh IEPBOTO
BoJbT™MeTpa coctaBmwia 1,5%. He mnporuBopeunT 1M 3TO 3asBICHHON HJIs TIEPBOTO
BOJIbTMETPA TOUHOCTH?

[lkama ammepmerpa kiacca Tounoctu 0,5 pazourta Ha 150 menenwmii. YyBCTBHTEIBHOCTH
npubopa 0,2 nen/mMA. OnpenenuTh aOCONMIOTHYIO U OTHOCHUTEIBHYIO MOTPEITHOCTH, €CIN
npuoop mokazain 32 neneHus.

Knace Tounoctu Marasmna compotuBieHuii 0,02/0,01, Bepxuuii mpemen 120 Owm.
JlomycTUMO JIM MCHOJIB30BaTh 3TO YCTPOMCTBO JUIsl BOCIPOU3BEACHHS COMPOTHUBIICHUS B
uatepBajie ot 20 10 40 OM ¢ MaKCUMAaJIBHO TOITYCTUMOM abCOIIOTHOM morpentHocThio 0, 1
Owm.

Jliis mpoBepku pabOTOCHOCOOHOCTH OMMETpa Kiacca TO‘IHOCTI/I MIPOBEJIN HU3MEpPEHUE
sranonnoro conporuBicHus (300 £ 0,1) Om. B pesymbrare W3MEpEHHS IOJYyYCHO
3HaueHue 298,3 OM. HeoOxoaumo 5 OTHPaBUTh OMMETP Ha BHEOUYEPEIHYIO MOBEPKY
(oTBET MOATBEPAUTE MATEMATUYECKUM HEPABEHCTBOM)?

BoasTmeTpoM ¢ udpoBBIM OTCYETOM M3MEPEHO HANpsDKEHUE MOCTOssHHOrO Toka 20 B Ha
npenene 30 B. OcHOBHAasi OTHOCHTENBHAS TOTPEUTHOCTH Tipudopa o = +[0,25 +

Umax

0,1( u " 1)] . W3mepenune npousBOAMTCS NPU HOPMAIBHBIX YCIOBHSX. BBUHCIHTH

MHCTPYMEHTAJIbHYIO a0COJIOTHYIO MOTPELIHOCTh M 3alucaTh KJIacC TOYHOCTH CpPEICTBa
N3MEPEHUS.

CrpenouHblil BOJIBTMETP UMEET JBa AMaIla30Ha IMOoKa3aHU ¢ BepxHUM npeznenom 90 B u
240 B. Yemy paBHa lLieHa JIeJIeHUs] Ha BTOPOM JIMana3oHe, ecIi Ha IepBoM OHa paBHa 3 B.
Otcuer mo mkaine nmpubopa ¢ mpeaenamu usMmepenuit or 0 go 100 B u paBHOMepHO#
mKajnon cocrasui 75 B. He yunteiBas gpyrue BUAbI IMOTPELIHOCTEN U3MEPEHMS, OLEHUTD
Ipeaensl TomyckaeMoi abCOIIOTHON [IQIPETHOCTH TMPU UCTONIb30BaHuM paznuunbix CU ¢
knaccamu Touy”octu: 0,02/0,01; 0,5

Tema 12. HayyHo-TexHMYecKHe NPHHIUIEBI M METOAbI CTAHAApPTH3aUMU (NMPaKTHYeCcKoe
3aHsATHE)
1. Tlo xakoif mporpeccuu (apupMETHUECKONH WM TEeOMETPUUYECKON) CIeAyeT HalaJIuTh
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MPOU3BOJICTBO  JIBUTaTejeil BHYTPEHHETO CropaHus, YToObl 00eCHeunuTh pPaBHOMEPHOE
HapalllMBaHWe UX MolHocTel? J[nana3oH u3MeHeHus MolHocTel apuratenei ot 10 mo 160 i.c.
[IpomexyTouHbIe Tpajallii BHIOPAHBI MO apU(PMETHUECKONW MPOTPECCHH C PAa3HOCTBIO 25 J.C. U
reoMeTpUUecKoi co 3HaMeHareneM g=1.6. O0uiee KoIM4ecTBO rpajaluuii paBHo /.

2. Bo3pméMm 2 pspa npeanoututensHbix uncen R 10 m R 20. Kakomy W3 HUX cleqyeT OTHaTh
MPEINOYTeHNE TIPU TIEPBOHAYAIHHOM YCTAHOBJICHHU DsAla MapaMeTpoB B CTaHIApPTE, €CIU MpPU
3TOM B TMEPBYIO OYEpeIb pEIIaeTCs 3aJadya MaKCUMAJIbHOW SKOHOMHHU CpPEICTB BMECTE CO
crienuaan3aimei mpou3BoIcTBa?

3. MoxHO 1 Ha 0a3e MPEennoOYTHTEIbHBIX YHCEN CTaHIAPTU30BaTh IApaMETp, OTPEAeIsIeMBbIi
yuciaoM 33,57

4. MoeT JIi CTaHJapTHOE 3HAYEHHUE MapaMeTpa WMETh Ha OCHOBE INPEANOYTHTEIHHBIX YHCEIN
BeIHUYUHY 327

5. Onpenenure HOMEP MPEAMOYTUTENLHOTO Yrcia 375.

6. Onpenenute HOMEP TpeanouTUTENIbHOTO uncia 0,15.

7. Onpenenure HOMep npeanouTutensHoro yucia 0,0095.

8. Tlonp3ysichk HOMEpaMH MPEINOYTUTENHHBIX YHCE, ONPENeNUTe [UIMHY OKPYXHOCTH, €CIH
JUaMeTp paBeH 5,3 cM.

9. Moxer i CTaHJapTHAS JUTHHA OKPYKHOCTH PaBHATHCS 63 cm?

10. Byayr nm SBIATBCS UICHAMH KakKOTO-THOO psiia TPEANOYTHUTENFHBIX YHCEN YHCIIa,
BBIpaXKAFOIIHUE:

a) MepUMETP | TUIOMIAIh KBAIPaTa, IJIONIAIh TIOBEPXHOCTH U 00BhEM Kyda co CTOpOHOH a=2 cM; 3
CcM;

0) mepuMeTp M IIOLAAb MPSAMOYTOJIbHHUKA, IIIONIaAb IOBEPXHOCTH U 00BEM Mapaienenumnena

CO CTOPOHOM a=2 cM, B=2a, BBICOTOM mapayuenenumnena h=2,5a; 2,7a;

B) MIEPUMETP U IUIOIIA/b Kpyra, 00beM mapa mpu r=20 MmM;

) padoTy u MomHOCTh cuibl P=80 H, mepeapuraromieii Temo co ckopocthio 3,2 M/C (BEKTOPHI
CHJIBI M CKOPOCTH HaMpaBJieHbl B OJIHO CTOPOHY IO OJTHOU MPSIMO );

1) MmoMmeHT criibl P=31 H, nmpunoxennoit Ha meue L= 2,5 m?

11. Ckosbko wieHoB coaepxkut psaa R5 (6,3...40)?

12. 3anummmwmre 5 wienos psaaR10/3 (...80...).

13. Ckosbko wieHoB coaepxut psia R20/3 (0,25...4,0)?

14. Hamumute o003HaueHUs psa NPEINOYTHUTENbHBIX YHCET, MO0 KOTOPOMY IOCTPOEH psi
morHocTe# anekTpudeckux mamui (TOCT 12139-74): 100 - 125 - 160 - 200 - 250 - 320 - 400 -
500 - 630 - 800 - 1000 - 1250 - 1600 - 2000 - 2500 - 3200 - 4000 - 5000 - 6300 - 8000 - 10000
B1?

15. B kako# U3 OCHOBHBIX psifoB npeanoututenbhbix yrces (TOCT 8032-84) Henb3st BKIIOYHUTH
gucno 1257

16. PaccuuraiiTe, moiabp3ysach HOMEpaMH MPEANOYTHTEIbHBIX YUCE, 00beM UIHH/IPA, UMEIOIIEr0
muametp 47,5 mm 1 BeicoTy 13,2 cMm. OTBET 1aTh B CM.

17. VYkaxurte, Kak Ha3bIBaeTCs PsJl MPEANOYTHTEIbHBIX YHCEN, MO KOTOPOMY COCTaBIICH
cIenyomui napamerpudeckuii psa: 15-18-21,2-25-30-35,5-42,5-50-60 - 71.

18. BwiOpare psAasl OPeANOYTUTENBHBIX YHCET JUIl BEIMYHMH, CBSI3aHHBIX MEXIy COOOMH
ONpesieNIéHHON MaTeMaTHdeckoil 3aBMCHUMOCTBIO. Tak, o0béM pesepByapa (V,M®) cBszan c
nuameTpoM pesepyapa (I, M) u BbIcoToil pesepByapa (H, M) 3aBucumocteio V = (T11%/4)*H.
HeoGxoanmo BbIOpaTh psabl R mpeamodtuTensHbIX 4Mcen mapaMmerpoB V u I pesepByapoB u
OTIPENIENIUTh MOPSKOBBIE HOMEPA YJICHOB 3THX PSIOB HA OCHOBE CIEYIOMIMX JAHHBIX: MTapaMeTp
V 3anan psaom R 5/2 (100.. .4000) napamerp H = 4,0 m.

19. BriOpaTh psisibl MPEANOYTHTEIBHBIX YUCEN IS BEIWYHMH, CBSI3aHHBIX MEXJy co0o0il ompene-
NéHHOM MaTeMaTHuecKoil 3aBHCHMOCTBIO. Tak, 00bEM pesepByapa (V,M?) cBA3aH ¢ IMAMETPOM
pesepsyapa (JI, M) u BbicOTO}t pesepsyapa (H, M) 3aBucumoctsio V = (I11%/4)*H. Heo6xonumo
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BbIOpaTh psAasl R mpennoyrurenbHBIX ymcen mapameTpoB V U J| pesepByapoB U ONpeneiuTh
MIOPSIIKOBBIE HOMEPA UWIEHOB 3THX PSJA0B HAa OCHOBE CJIEAYIOIIMX JAHHBIX: MapameTrp V 3alaH
psmom R 10/3 (125.. .2000) mapamerp H = 4,5 m.

20. BpiOpath psimbl TPEONOYTUTENBHBIX YHCEN JUIS BEJIMYWH, CBS3aHHBIX MEXKIy CcoOoi
ONpeNeNéHHON MaTeMaTH4eCKOH 3aBMCHUMOCTBIO. Tak, o0béM pesepByapa (V,M°) cBsasan c
muaMeTpoM pesepByapa (JI, M) u BeicoToif pesepsyapa (H, m) 3aBucumoctsio V = (ITJ1%/4)*H.
Heo0xomumo BbIOpaTh psiapl R mpeamodtuTensHBIX 4mcen mapameTrpoB V u J| pesepByapoB u
ONPEENUTh MOPSIKOBBIE HOMEPA YJICHOB ATHUX PAJ0B Ha OCHOBE CIIEAYIOUIMX JaHHbBIX: TapaMeTp
V 3aaan psagom R 20/4 (180... 710) mapamerp H = 6 m.

21. BpiOpath psimel TPEONOYTUTENBHBIX YHUCEN JUISI BEJIHYWH, CBSA3aHHBIX MEXIy Cco00ii
OTIpeNieNEHHON MAaTeMaTH4eCKOH 3aBHCHUMOCTBIO. Tak, o0béM pesepByapa (V,M°) cBsazan c
nuaMeTpoM pesepByapa (JI, M) u BeicoTOi pesepsyapa (H, m) 3aBucumoctsio V = (I1J]%/4)*H.
Heobxonumo BeIOpath psnsl R mpeamoururensHbix uncen mapameTpoB V u [l pesepByapoB u
OTPEENUTh MOPSIIKOBbIE HOMEPA YJIEHOB 3THUX PS/I0B HA OCHOBE CIEAYIOIINX JIAaHHBIX: IMapamMeTp
V 3aman psgom R 10/2 (160...630) mapamerp H = 5,5 m.

Tema 16 IIpumenenne ceprudpuranuu (MpaKTHYECKOE 3aHATHE)
[IpousBoauTcs oOMpOC CTYAGHTOB O cHoco0ax NPUMEHEHHUsS CepTU(UKALMM, COTJIACHO
VHJIMBUIYAJIbHOMY 3a/IaHHIO.

Neo ctygenTa B ciucke ConepkaHnne MHIUBUAYATbHOTO 33JIaHUS
TPYIIITBI

1 Cucrema no6poBosHOM cepTudukanuu "Beepoccuiickuii Peructp"

2 Cucrema no6poBosbHOM cepTudukarnuu "lleHTp onenkn kauecTna"

3 Cucrema 1oOpoBoIbHOM cepTrdukanmu «CrucreMa OIeHKU JeI0OBOM
penyTanuny

4 Cucrema no6poBosibHOM ceprudukanuu «CTaHAapT yIpaBICHUS
pUCKaMH, OpraHM3alli CHCTEMbl BHYTPEHHEro KOHTPOJS |
BHYTPEHHET0 ayJuTa MyOJUYHOr0 aKIIMOHEPHOTO 00IIeCTBa»

5 Cucrema 100pOBOJIBHON cepTU(DUKAIIUN MPOAYKIIHH, padboT (ycayr)
u cucteM MeHeKkMenTa "PYCCKOE KAUECTBO"

6 Cucrema J0OPOBOJIBHOM cepTuduKaIu MIPOIYKITUN
«HAITMOHAJIBHBIN ITPOTYKT»

7 Cucrema 100pOBOJIBHON cepTUPUKAIIMM CHUCTEM MEHEIXMEHTa
«MEHJEJIEEB TECT»

8 Cucrema T0OPOBOIBHOM ceptuduxanmu nepcoHaia
«OKCITEPTU3A KOHTPOJIb CEPTUOUKALIN S1»

9 Cucrema 100pOBOJIBHOM cepTU(UKALIMY MPOIYKIIUN U YCIYT Ha
cootBercTBue Kanonam Mcnama — Cucrema Xansuis (Halal)

10 Cucrema no6poBoinsHOi cepruduxanuu «PycEspoCranmapt»

11 Cuctema 106poBosbHOI cepTudukanmu «Crnenano B Poccun»

12 Cuctrema  10OpOBOJIBHOM  cepTU(UKAMM  HAaTypaJbHOW U
OuoNoTNYeCKU YUCTOMN IPOAYKIIUU 51 yCIIyr «BHO-
CEPTUDOUKALU A

13 Cuctema 100pOBOJIBHOM CepTH(QUKALUKA CHCTEM MEHEIKMEHTa
«JleanCepm»

14 Cuctema n06poBosbHOI cepTudukanuu «ko Jlaitn»

15 Cuctema 106poBoIIbHOI cepTuduKanu «PoCKOHTPOIIb
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13. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 6.MaTemaTnyeckoe ONMMCaHNE CIYy9alHBIX MTOTPEIIHOCTEH

JlaGopatopnasi pa6ora Ne 1M3MEPEHUE JIMHEWMHBIX BEJIMYMH U OFBEMOB
TEJI TIPABWJIBHOU TEMETPUYECKOI ®OPMBI

Lenb paboOThI: HAYYUTHCS U3MEPATH JIMHEHHBIE pa3Mephl TN U OLICHUBATH PE3yIbTAThI
MPSIMBIX U KOCBEHHBIX U3MEPEHUI.

[IpuHannexHOCTH: TMHEIKa 00bIYHAS, IITAHT€HIUPKYIIb, MUKPOMETP.

PesynbraramMu BbINOIHEHUS paOOTHI SIBJISIOTCSI HABBIKM 00paOOTKH MPSIMBIX U KOCBEHHBIX
U3MEPEHUH NIPY HAJTMYUH CIIydalHOMN MOTPELIHOCTH.

JIABOPATOPHAS PABOTA Ne /U3MEPEHHUE YIJIOBOI'O PA3ZMEPA C
noMOHIbIO YIVIOMEPA TPAHCIIOPTUPHOI'O

enb paboThl: U3ydeHHE METOAUKH U TEXHUKH U3MEPEHHMSI YTIIOBBIX pa3MEpPOB YIIIOMEPOM
TPaHCIIOPTUPHBIM.

[IpuHaaneXxHOCTH: YIIIOBbIe Mephl 4 — 1; yrioMep TpaHCIOPTUPHBIN; O0BEKT U3MEPEHHS U
€ro 4epTex (BbIIAET MPEro/1aBaTeb).

PesynpraramMu  BhIMONHEHUS  pabOThl  SIBISIOTCA  HAaBBIKM  MPOBEACHUS  MOBEPKHU
TPAHCIOPTUPHBIX HMHCTPYMEHTOB, IpPEICTaBICHHE PE3yJbTaTOB H3MEpeHHil B ¢dopMme depTexa
coriacHo cucteme ECKJI, HaBbIkM 00paOOTKHM NPSMBIX M KOCBEHHBIX W3MEPEHUU MpPHU HAIUYUU
CIIy4aifHOM NOTPEIIHOCTH.

Tema 7. MeToabl 00padoTKHU pe3yabTaTOB U3MepPeHH i

JlaGoparTopuas paGora Ne 1M3MEPEHUE JIMHEMHBIX BEJIMYMH U OB BEMOB
TEJI IPABMJIBHOM TEMETPUYECKOM ®OPMBbI

Lenb paboThl: HAYUYUTHCS U3MEPSATH JIMHEHHBIE pa3MephI TNl U OLIEHUBAThH PE3YJIbTaThI
MPSIMBIX U KOCBEHHBIX U3MEPEHUI.

[IpuHannexHOCTH: TUHEIKa 00bIYHAS, IITAHT€HIIUPKYIIb, MUKPOMET.

Pe3ynbraramMu BbIMOTHEHHS PaOOTHI SIBISIFOTCSI HABBIKU 00paOOTKH MPSIMBIX U KOCBEHHBIX
HU3MEpPEHUI TPU HAJTMYUU CIIy4YalHOW MOTPEITHOCTH.

JlabopaTopuas padora Ne SUIBMEPEHUE OTKJIOHEHUSA YT'JIA HAPYXXHOI'O
KOHVYCA

Henp paboTel:M3ydeHHE TPUTOHOMETPHUYECKOIO METOJa M TEXHUKH  H3MEpeHus
OTKJIOHEHMS YIJIa HAPYKHOIO KOHYCa.

[IpunannexxHocTH:OBepouHasl IunTa, cuHycHas juueiika JIC 100 x 60, unmukarop
gacooro tuna MWNY10, mrarup II-IIH, koHmeBbie Mepbl, OOBEKT U3MepeHUs (BBIIACT
MIperoaBaTelib).

Pe3ynbpraramu BhINONHEHUS! pabOTHI SBISIOTCS HaBBIKA U3MEPEHUS TapaMeTPOB KOHYCOB C
MOMOIIBI0 CUHYCHOW JIMHEWKH, MpeACTaBlIeHUE pe3ylIbTaTOB H3MEpeHUH B (Qopme uepTexa
cornacHo cucremMe ECKJI, 06paboTki KOCBEHHBIX U3MEpPEHUI

JIABOPATOPHASI PABOTA Ne 6 O3HAKOMJIEHHE C PBbBIYAKHBIMHU
N3MEPUTEJIbBHBIMH ITPUBOPAMHU

Ienb paboOThI: OCBOMTH METOAMKY H3MEPEHHs MapajIeIbHOCTH MOBEPXHOCTH IUIACTHH
MHIMKATOPOM 4acOBOI'O TOKa.

IIpuHaUIe)KHOCTU: IITATUB, IIOBOPOTHBIM KPOHIUTEWH, WHAMKATOP YacOBOrO THIIA,
MOBEpOYHast IUTMTA, HAOOP KOHIIEBBIX MEP, 00BEKT U3MEPEHHMSI, BbIIaBaeMBbIil ITPET01aBaTeIeM.

PesynpTaTamMu BBINOJHEHHSI paOOTHI ABJSIOTCS HAaBBIKM M3MEPEHHUsI HApYXHOTO pa3Mmepa
METOJaMU YCTAaHOBKM HAa pasMep U U3MEpPEHUs OTKIOHEHUsS OT ILIOCKONAPAJIEIbHOCTH C
MIOMOIIIBIO MH/IMKATOpa YaCOBOTO TUIIA, IPOBEIECHHS U3MEpeHUH MU PepeHIINaTbHBIM METOIOM.
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Tema 8. CpeacrBa wusMepenus. MeTposioruyeckue XapaKTePHUCTHKH CpPeACTB
U3MepeHust

Jlaboparopuas pabora Ne 2 U3MEPEHUE HAPYXKXKHbBIX W BHYTPEHHHUX
PASMEPOB JIETAJIEMIIITAHTEHUHCTPYMEHTAMHA

]_IGJH) pa6OTI)IZ HU3YYCHHUEC MCTOAWKH W TCXHUKH OIPECACICHUA NOTPCIIHOCTU HOKa3aHui
IOTAHT'CHUHCTPYMCHTOB U U3MCPCHUA JIMHENHBIX PasMEpoOB € UX MMOMOLIBIO.

[IpuHanneXHOCTH: IITAHT€HUUPKY/b, IITAHI€HINyOMHOMEpP, OOBEKT HM3MEPEHUS U €ro
YEepTEkK, BBIJAHHBIN MPENOJaBaTEIEM.

Pe3y.]'IBTaTaMI/I BBITIOJTHCHU A pa60TI>I SABJIAIOTCA HABBIKU ONPCACICHUA MCTPOJOTHUYCCKUX
XapaKTePUCTUK IITAHT€HUHCTPYMEHTOB, NPEJCTABIIEHUE pe3yJbTaTOB H3MepeHui B (opme
yeprexa coryiacHo cucreme ECKJJ

Tema 9. Obecnneuenue eguHcTBAa M3MepeHMii. I'ocynapcTBeHHbIN MeTpPOJIOrHUYeCKH
KOHTPOJIb

JladopaTopuas padora Ne 4 [IOBEPKA MUKPOMETPA

HGJ'II) pa6OTI)IZ HU3Y4YCHHUEC MCTOAUKHW M TCXHHUKU OIMPCACICHUSA TOTPCHIHOCTHU HOKa3aHuH
MHUKPOMETPA ¥ H3MEPEHUS JTMHEHHBIX Pa3MEPOB C €r0 TIOMOIIBIO.

[IpuHaneXxHOCTH: MUKPOMETP, HAOOP KOHLIEBBIX MEP, 0OBEKT U3MEPEHUS U €T0 YEPTEeXK,
BBIJJAHHBIHN MPETo1aBaTesIeM.

PesynbraramMu  BbIOJIHEHUsT pabOTHl  ABISAIOTCA  HABBIKM  IMPOBEACHUSA  IMOBEPKHU
MHUKpPOMETPUYECKIMX MHCTPYMEHTOB, MPEJCTaBICHUE PE3Yy/IbTaTOB U3MEPEHUN B (opMe uepTexa
cornacHo cucreme ECKJ]

JIABOPATOPHAA PABOTA No 5 INOBEPKA ITYBUHOMEPA
HHIUKATOPHOI'O

ens paGoThl: M3ydyeHHWE METOJMKH U TEXHUKH ONPEICICHUS IMOTPEIIHOCTH IMOKa3aHUN
rIyOMHOMEpPAa MHAUKATOPHOTO TUIIA M U3MEPEHUS TITyOMHBI OTBEPCTHUH C €r0 IOMOIIBIO.

[IpunamiexxHOCTH: TIIyOMHOMEpP HWHAMKATOPHOTO THIIA, HA0Op KOHIIEBBIX MeEp, OOBEKT
HM3MEPECHUS U €ro YepTEeX, BhIIAHHBIN MTPETo1aBaTeieM

PesynbraramMu  BBIIOJIHEHHMST PaOOTHI  SBISIOTCS  HABBIKM  MPOBEACHHUS  MMOBEPKH
WHIUKATOPHBIX WHCTPYMEHTOB, NPEICTAaBICHUE pE3YJIbTaTOB H3MepeHud B (opme uepTexa
cornacHo cucreme ECKJI,

Tema 10. MeToagu4ecKUenNpPaBoOBbIEOCHOBbICTAHAAP TU3AUM

JlabopaTopnas pa6ora Ne 3IIOBEPKA IHTAHI'EHIIUPKYJIA

Lenp paGoThl: M3yueHHE METOAUWKH M TEXHUKU OMpENeNIeHUs MOTPEIIHOCTH MOKa3aHHMA
LITAHT€HIUPKYJIS

[IpuHaAIEKHOCTH: MITAHTCHIIUPKYJIb, HA00p KOHIIEBBIX MEp, METAJUIMUECKas JIMHEHKA.

PesynpraramMu  BBIMONHEHUS pabOThl  SBISAIOTCA HABBIKM  TPOBEACHUS  TMOBEPKH
HITAHTEHIIUPKYJISI, YMEHHE paboTaTh U HAXOIUTh IOBEPOUHBIE CXeMbl IPUOOPOB.

TEMATHKA KYPCOBbIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB

Jlannblit BUI paboThl He peaycMoTpeH YII.

15. HEPEYEHbB BOIIPOCOB K 3AYETY
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abrown

~No

9.

10.
11.
12.
13.

14.
15.
16.
17.

18.

19.

20.

21.
22.

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

[lonsTne Merposorun kak Hayku. OCHOBHbIE TOHATUS, KOTOPBIMU OIIEPUPYET
METPOJIOTUSl.

Cocrasisitoniyie HAyKM METPOJIOTUH.

Hedwusuueckue u ¢usndeckre BenudauHbl. [loHsTHEe PU3NYECKON BEITHUNHBI.
Krnaccudukarus Gpu3ndecKux BeTUIHH.

Pasmep u pazmepHOCTh U3MUECKON BEeNMUYUHBL. VICTHHHOE U JEWCTBUTENIFHOE 3HAYCHHE.
OcHoBHas ¥ MTPOU3BOIHAS (PU3MUECKAs BEIIMINHA.

CucteMbl pU3HUECKUX BETUMIUH

HIkanbl pU3HUECKUX BEITUYHH

Equaunbsl  Qu3MyecKuX BEJIWYMH: CHCTEMHbIE W BHECHCTEMHBIE, OCHOBHBIE W
MIPOU3BO/IHBIE, KOT€PEHTHBIE, KPATHBIE U JIOJIbHBIE.

Cucrema CH. Onpenenenne oCHOBHBIX eAuHUI] cuctembl CH.

[Tonsarue n3mepennsi. OCHOBHOE ypaBHEHHE U3MEPEHUI.

Bunsr usmepennii. Knaccudukanus usmepenuii.

[IpuHnun n3mepennii. MeToas! IpsIMbIX U3MEPEHUN.

[TorpemHocTs pe3ynbrara u3mMepeHuil. Mojenn o0beKTa U MOTrPeIHOCTH U3MEPEHUH.
HcToyHnKH MOTpEeIHOCTH N3MEPEHNUH.

Knaccudukanus norpemHocTu u3MepeHuit

I'py0as norpemnocts. Kputepuu BoisiBIeHUS Tpy00il TOTPEIIHOCTH.

Cucremarnyeckast IOTPENIHOCTb.

Bunel  cucremaTuueckoi — MOTPEUIHOCTH:  CYOBEKTHBHAas,  METOJAWYECKas U
MHCTPYMEHTAJIbHASL.

[IpuemMbl npoBeneHUsT U3MEPEHUM, UCKIIOYAOIINE CHCTEMAaTHYECKYHO MOIPEIIHOCTD:
cpaBHEHHE ¢ 00pa3IoM, Croco0 3aMEeIICHHUS.

[IpuemMbl mpoBeneHUsT W3MEPEHMM, UCKIIOYAIOINE CHUCTEMAaTHYECKYHO IOIPEIIHOCTb.
['paHuLIBl HEUCKITIOYEHHOW CUCTEMATUYECKON MOTPEIIHOCTH

CucreMarnyeckas U CilydaiiHasi MOTPEITHOCTH U3MEpeHU. MeTo1MKa BBISIBIICHUS
XapakTepa MOrperHOCTH.

[TonsiTue cay4yaiiHOM MOTPEITHOCTH.

ColicTBa  pacnpeneneHusi — ciiydailHod — morpemHoctd.  CpenHee — 3Hauy€HUE,
CPEIHEKBAPATUYHOE OTKJIOHEHHE, TUCIIEPCUSL.

JloBeputenbHblid HHTEpBaJ. JJoBepUTEIbHAS BEPOSTHOCTD.

O06paboTka pe3yabTaTOB MPSMBIX U3MEPEHUN C MHOTOKPATHBIMU HAOTIOACHUSIMH.
O06paboTka pe3yabTaTOB HEPABHOTOUYHBIX U3MEPEHHIA.

O06paboTka pe3yabTaTOB OAHOKPATHBIX U3MEPEHUH.

O06paboTka pe3yabTaTOB KOCBEHHBIX U3MEPEHHUIA.

3anuce NOTrPENIHOCTH U ITpaBuila OKPYTJIEHUs

CyMMHUpOBaHHE MOTPEUTHOCTEMN

CpencrtBa uzmepenuii. Kiaccudukanus cpecTs u3MepeHuit

MeTtponoruueckne XxapakTEpUCTUKH CPEICTB U3MEPEHUN

ITorpemHocT CpecTB U3MEPEHUI

HopmupoBaHue norpeHoCcTy CpeacTB U3MEPEHUI

Kracc TounocTu cpeacrsa usmepeHuit

Metponorudeckas HaIe)KHOCTb CPEICTB U3MEPEHUIN

[TorpenrHocTs HUGPOBBIX U3MEPUTEIBHBIX PUOOPOB

[onsitue crangaptuzanuu. Lenu u 3anaun cranaaptuzanui B PO. OOBEKTH U CyObEKTHI
CTaHJapTU3aluU

VYpoBHH ¥ TOAYPOBHM cTaHAapTu3auuu. OyHKIUY, IpaBa U 00s13aHHOCTH CyObEKTOB
HAIMOHAJIHOM CTaHJAPTU3allUU Pa3HbIX YPOBHEH.

IIpaBoBbIe OCHOBBI cTaHAapTU3aKH (3aK0H PD «O cranmapTuzanun)
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40.
41.
42.

43.
44,
45.

46.

47.
48.
49.
50.
51.

52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.

63.
64.
65.
66.
67.

HOPMAaTUBHBIE IOKYMEHTHI: TIOHITHE, BUbI

lNocynapcTBenHast cucteMa cTaHAapTU3AIUU: TIOHATHE, 00BEKTHI, CTPYKTYypa
MexrocyaapcTBeHHasi CUCTEMa CTaHAApTU3AlMU: T[OHATHE, OOBEKTHI,
Ha3HaYCHHE.

MexoTpaciieBble CUCTEMBI CTaHIaPTU3ALMK: BUbI, HA3HAYCHUE.

Kareropuu u Buze ctanaapToB. KiaccupukannoHHbIE TIPU3HAKH.

[Topsimox pa3paOOTKHU, TMPUHATHS W TPUMEHEHHS] CTAHAAPTOB PAa3IMUHBIX

CTPYKTYpa,

KaTErOpHUid.

TpeboBaHusi K CTPYKType, H3J0KEHHIO, O(OPMIEHHMIO M COJIEP’KaHUIO CTaHIApTOB

Pa3JINYHBIX KATETOPHIL.

Texnuueckne ycinoBus: ONpeNeNCHHE, Ha3HAYCHHE, MOPSNOK pa3pabOTKH,
ydeTa ¥ IpUMEHEHUs

CrangapThl Ha CUCTEMBI YIPaBIEHUS KaYE€CTBOM IPOTyKIIHH.

CrangapTel Ha CUCTEMBI OOecieueHusl KadyecTBa OKpYXKarolle cpeibl
HayuHble u opranu3alioHHbIe TPUHLUIBI CTAaHAAPTU3ALUU

MerTo1bl cTaHAAPTU3ALUY, UX XapaKTEPUCTHKA, B3aUMOCBSI3b C IPUHIUIIAMU
MexayHapogHOE  COTPYOHMYECTBO B OONAacTH  CTaHIAPTHU3ALMH.
MEKIyHAPOJHbIE OPraHU3a[uU

Perunonanpsusie opranuzanuu no ceprudukanuu: EOK, CEH, CEHEJIDK.

[TonsiTne coorBeTcTBUA U cepTUuKaunn. OCHOBHbIE MOHATHUS CEPTUHHUKALIUY.

Henu, 3a1auu ¥ IPUHLIKIIBI CEPTHPUKAITTT

OOBeKThI U CYOBEKTHI CEPTHPHUKAIITT

OO6s3arenbHas U JOOPOBOJIBHAS CepTUPHUKAIIUS
[IpaBoBBIE OCHOBBI CEPTHPUKAIIII

OcHOBHBIE IPUHIUIIBI CEPTUDUKALINU

[IpaBuna mpoBenenus ceprudukanuu B PO.

@DOpMBI U CXEMBI CePTHUPHUKAIIUHN TPOTYKIIUU

Cucrembl 0053aTeTLHOM M TOOPOBOJIBHON CepTUDUKAIIIT

MMPpUHATHUA,

Benymue

Opransl 110 cepTU(PUKAIMK: UCIIBITATEIbHbIC JIA0OPATOPUH, HHCTUTYT SKCIIEPTOB-

ayJIUTOPOB.

CepTtudukaThl U 3HaKH COOTBETCTBUS

[IpaBuna opopmienus cepTuuKaToB COOTBETCTBUS
CepTtudukanus IpoAYKIUU U YCIYT

Ceptudukanus Ipou3BOACTB U CUCTEM YIIPABICHHUS Ka4€CTBOM.

@3 «O TexuuyeckoM perynupoBanumn». Chepa npuMeHeHHs, OCHOBHBIE TapaMeTpPHI.

16. CAMOCTOSTEJIBHAS PABOTA OBYYAIOLIIUXCS

Coneprxanue, TpeOOBaHHS, YCIOBUS M TOPSIOK OPraHU3alUU CaMOCTOSITEIBHON pPabOoThI
oOyyaromuxcst ¢ yueToM (popMbl 0OydeHHs ONpenelsitoTcsi B cooTBeTcTBUU ¢ «[loyokeHuem 00
OpraHM3aIMi CaMOCTOSITENIbHON pPabOThl 00YYAIOIIUXCS», YTBEPKICHHBIM YUEHBIM COBETOM
Yal'V (mporokos Ne8/268 ot 26.03.2019r.).

®opma o0ydeHus: oyHas

Ha3Banue pazjiesioB u Bua camocTosiTeqbHOM padoThI Oo0bem ®opma
TeM (npopabomka yueonozo mamepuana, | B4acax KOHTPOJIS
peutenue 3aoau, pepepam, 00Knao, (nposepka
KOHmMPOAbHAA padoma, no020moeKa K peuwienus
coaue 3auema, IK3amena u op.) 3a0au,
pegepama u
op.)
1. Merpororust kak Hayka 00 [MpopaboTka yueOHOTO MaTepHana, 2 orpoc
HU3MEPEHUsX (ocHOBHBIE
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MOHATHS). 3aKOHOJATEbHAS
6a3a merposnoruu B PO

uzyuerare @3 N 102 ot 26.06.2008 r
«O06 obecrieueHUN SMHCTBA
V3MEPEHUIN

2. Tlomartue  ¢usmyeckon
BEJINYMHEI B METPOJIOTHH

[Ipopabotka  y4yebHOro  MaTepuaina,
HOJArOTOBKa  JIOKJIaja 10  TeMaM,
IMMPAKTHUYICCKOI'0 3aJIaHUA K TCMC 2

3aciymuBaHue
JIOKJIaIa ¥ €ro
00CyXIeHIE

3. Cucremspl  ¢usnygeckux
BEJIMYUH U UX €AWHHI

[Ipopabotka  yuebHOro  Marepuaia,
penieHue 3amaq u3zMerpoorusi:
METOJIMYCCKUE YKa3aHUS K BBIITOJHEHUIO
nabopaTopHbIx paboT/AmOposeBud A.C.,
YuebHoe rmocooue, VIIBSIHOBCK:
N3 narennscTBO Y IbTHOBCKOTO

rocyaapcTBeHHoro yHuBepcutera, 2017,
85c., Temal Ne2, 4,6

IIpoBepka
JIOMAIITHETO
3alaHus

4. UWsmepenune —
METPOJIOTMUECKOU
JIeATETbHOCTH

OCHOBa

Brimonnsiercss  pacuetHo-Tpaduueckas
pabota No3 «XapaKkTepuCTHKA
pacnpeaeaeHust cJIyqaiiHoi
BeJMYUHB»  (Y4eOHO-MeToaM4YecKoe
nocooue Byasipckoro C.B.,
Am0Opo3eBnua A.C., Bocrpenosa /I.41.,
Bocrpenosoii JI.H., lanuna A.C.
«MeTtpoJsiorus)

IIpoBepka
pacyeTHOM
paboThI

5. [lorpemrHocTH U3MEpeHuit

BoinmonHsiercss  pacueTHo-rpaduueckast
pabota Nel «XapaKkTepucTuKa
pacnpeneleHus cJIyqaiiHoi
BeJIMYUHBD  (Y4eOHO-MeToauvecKoe
nocooue Byasipckoro C.B.,
Am0Opo3eBnua A.C., Bocrpenosa /I.51.,
Bocrpenosnoii JI.H., [lHaauna A.C.
«MeTtpoJsiorus)

[IpoBepka
pacueTHOM
paboThI

6. Marematudeckoe
ONMCAHNE CITy4alHbIX
MOTPEIIHOCTEN

Boinonnsiercss  pacuetHo-rpaduueckast
pabota No2 «XapaKkTepuCTHKA
pacnpeneseHust cJIyqaiiHoi
BeJIMYUHBD  (Y4eOHO-MeToau4ecKoe
nocooune byaspckoro C.B,,
AmoOpo3zeBsnua A.C., Bocrpenosa /I.51.,
Boctpenosnoii JI.H., [llaauna A.C.
«MeTpoJsiorus)

[IpoBepka
pacueTHOM
paboThl

7. Merons! 00paboTKN
PEe3YyNbTaTOB U3MEPEHUHI

Boimonnsercss  pacuetHo-rpaduueckast
pabora Ne4. 5 «XapakTepucTHKA
pacnpeneaeHus cJIyyanHoun
BeJUYUHBD  (YueOHO-MeTOAUYecKoe
nocooue Byasipckoro C.B,,
AmoOpo3zesnua A.C., Bocrpenosa /I.51.,
Boctpenosoii JI.H., Ilanuna A.C.
«Metposorus»)

IIpoBepka
pacyeTHOU
paloThI

8. CpenctBa  mM3MepeHHH.
Mertponornieckue
XapaKTEPUCTUKH
M3MEpEHUI.

CpeaACTB

Beimonnsiercss  pacuetHo-rpadudeckas
pabora Ne6, 7 «XapakTepucTruka
pacnpeneaeHus cJIyqyanHomn
BeJMYMHBD (Y4yeOHO-MeTOoan4YecKoe

IIpoBepka
pacyeTHOM
paboThI
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nocodoue Byasipckoro C.B,,
AmoOpo3zeBnua A.C., Bocrpenosa JI.51.,
Boctpenosoii JI.H., Illanuna A.C.
«MetpoJiorus»)

9. Oo0ecrieueHne eaUHCTBA
H3MEPEHUN.TOCY1apCTBEHHBIH
METPOJIOTHUECKUI KOHTPOIb

N3ydyenne wmexaHu3MoB oOecneueHus
€MHCTBA U3MEPEHUM, UX PUMEHEHUS B
IIPOU3BOJCTBEHHOMN u ObITOBOM
JeSITEJIbBHOCTH

orpoc

10. Meronuueckue U
MPaBOBbIE OCHOBBI
CTaHIApTH3AIUH

Brmonasiercst mpaktuyeckast pabora Nel
MeTtponorusi: METoAUYECKUe YKa3aHUs K
BBITTOJTHEHUIO 71a00PaTOPHBIX
pabotr/AmOpo3zeBuy  A.C., VYuebHOE
nmocooue, YabsHoBck: M3maTenncTBO
VY 1bsTHOBCKOTO roCyJ1lapCTBEHHOTO
yHuBepcureta, 2017, 85 c.,

IIpoBepka
MPaKTUYECKOU
paboThI

11. CucreMbl
CTaHIapTH3AIMU

Boinonnsercs npaktuyeckas pabora No2
MeTtponorusi: METoAMYECKUe yYKa3aHus K
BBITTOJTHEHUIO 1abopaTopHBIX
pabot/AmOpozeBny  A.C., VYueOHOE
nocodue, YIbIHOBCK: M31aTelbCTBO
VY 1bsTHOBCKOTO roCy/IlapCTBEHHOTO
yHuBepcuteta, 2017, 85 c.

IIpoBepka
MPAKTUYECKOU
paboThI

12. HayuHo-TexHuueckue
TPHHLHITBL u METO/IbI
CTaHAApTU3ALNN

Brimonasiercs mpaktuyeckas padora Ne3
MeTtpoJiorusi: METOIMYECKUE YKa3aHUsI K
BBITIOJTHCHHIO 71a00paTOPHBIX
pabot/AmOpozeBny  A.C., VYueOHOE
nmocodue, VYIbIHOBCK: I3maTeabcTBO
VY bsHOBCKOTO TrOCYIapCTBEHHOTO
yauBepcuteta, 2017, 85 c., tema 1 No2,
4,6

[IpoBepka
MPaKTUYECKOM
paboThI

13. TexHuueckoe 3agaHue U
€ro aHaJinu3

Pa3paboTka TEeXHHMYECKOrO 3aJaHusl Ha
HCCIIEJIOBATENBCKYIO paboty 1o
TEMaTUKE KYpCOBOW WMJIM J1aOOpaTOpHOM
paboThI (110 BEIOOPY CTYJCHTA)

ompoc

14. HopmaTHBHO-
METOINYECKOE O0€eCIIEUEHNE
cepTUUKAIIN

[Ipopabotka  yuebHOrO  Marepuana,
m3yuenne ['OCT P 51740-2001.
TexHuuecKkrue yCIOBHsSI Ha IHIICBBIC
npoaykTel. O01ue TpeboBaHus K
pa3paboTKe U 0OPOPMIICHHIO.

oTpocC

15. JlesTenpHOCTE OpPTaHOB
1o cepTrduKau u
UCTIBITATENbHBIX
nmabopaTopuit

IIpopaGoTtka  ydebHOro  Marepuaia,
uzydenue @3 Ne412 "OO6 akkpeauTanuu
B HaIlMOHAJIbHOM CUCTEME
akkpenurtauun" ot 28.12.2013

orpoc

16. IIpumenenne
CcepTUPUKAIIH

IIpopaGoTtka yueOGHOro  MaTepuana,
m3yauenue ['OCT P  57120-2016.
Hamumonanensiii cranmapt Pocculickoit
Oenepaunn.  OleHKa  COOTBETCTBUSL.
[Ipumenenne cxeMbl cepTU(UKAINH,
OCHOBAaHHON Ha aHallM3¢ TEXHUYCCKOU
JIOKYMEHTAIUH, B HEIX

orpoc

dopma
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IIOATBEPKICHUS COOTBETCTBUS
OPOAYKLIHUU TPEOOBAHMUSIM TEXHUYECKHX
pernmameHToB  Tamo)keHHOro  coro3a"
(yrB. n BBeneH B jeiictBue llpukasom
Poccranmapra ot 06.10.2016 N 1321-cT)
IlogrotoBka K  cmade  DK3aMeEHa: 4 3a4eT
17.3auer npopaboTKa BOIPOCOB U MPOPELINBAHUE
THIIOBBIX 3aJa4

11. YYEBHO-METOJNYECKOE W MH®OPMAIIMOHHOE OBECITEYEHUE
JUCHUTINHBI

a) Cnmcoxk peKoMeHyeMoii JTuTepaTypbl

OCHOBHAas1

1. XKyxor, B. K. Merponorus. Teopuss usmepenuii : yueOHoe mnocodbue st By3oB/ B. K. XKykoB. — Mocksa :
Usparenscteo IOpaiit, 2022. — 414 c¢. — (Bricmiee o6pasosanme). — ISBN 978-5-534-03865-1. — Teker
sneKkTpoHHEIH / ObpasoBaTensHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490336

2. Merponorusa. Teopuss wusmepenudt : yueOHuk 111 By3oB/ B. A. Memepskos, E. A. baneesa,

E. B. Illamo6aeB ; mox o6meit pemakiueii T. M. MypalmkuHoOW. — 2-¢ u31., HCHOp. W A0 — MOCKBA :
WznatenserBo HOpaiit, 2023. — 167 c. — (Boicmiee oOpaszoBanue). — ISBN 978-5-534-07295-2. —
Teker : AJIEKTPOHHBIN /l OO6pazoBaTenbpHas maTdopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/513007

3. PagkeBuu, f. M. Metponorus, crangapTusanus u ceptudukanus B 3 4. Yacte 2. CranmapTtu3anms .
yaeOHuk st By3oB/ S. M. PamkeBuu, A.T. Cxuptmamze. — 5-¢ uzm., mepepald. m mon. — Mocksa :
MzpatensctBo HOpaiit, 2023. — 481 c. — (Bwicmee oOpazoBanue). — ISBN 978-5-534-01929-2. —
Teker : AJIEKTPOHHBIIN /l OO6pazoBaTenbpHas maTdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/512720
PankeBuu, S1. M. Merposnorus, crangaptuzanus u ceptuduxamus B 3 4. Yacte 3. Ceprudukanus :

yueOHuk s By30B/ S. M. PankeBuu, A.I. Cxuptimame. — 5-¢ usag., mepepab. m jmorm. — Mocksa :
N3narensctBo IOpaiit, 2023. — 132 c.— (Bsicmiee oOpazoBanue). — ISBN 978-5-534-08499-3. —
Tekcr : AJIEKTPOHHBIN /l OO0pazoBaTenbpHas maTdopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/512721

JONMOJIHUTE/IbHAA:

1. Arpomenko, 0. K. Merponorus, crangaprusanus u ceptudukanus. COOpHHUK Ja00pPaTOPHBIX M IPAKTHUCCKUX
pabot : yuebHOe mocooue mng By3oB / HO. K. Atpomenko, E. B. KpaBuenko. — Mocksa : M3gaTenscTtBo HOpaiiT,
2022. — 176 c.— (Bwicmmee o6OpazoBanme). — ISBN 978-5-534-01312-2. — Tekcr : DIEKTpPOHHBIA //
O6pasoBarensHas miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/490389

2. PaiikoBa, E. I0. Cranmaptuzanus, moarBepKJACHUE COOTBETCTBHUS, METPOJIOTHS : YYCOHUK M MPAKTHKYM
s By30B / E. FO. PaiikoBa. — 2-¢ u3n. — Mocksa : M3narensctBo FOpaiit, 2023. — 382 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-14247-1. — Texkct : snekrpoHHblil // OOpazoBarenbHas miuatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/511025

3. Ceprees, A.T. Merposiorusi, cTaHaapTH3alMs ¥ cepTH(UKAIKS : yIeOHHK W MPAaKTHKyM sl BY30B /
A.T. Ceprees, B. B. Tepereps. — 4-e u3zn., nepepad. u gon. — Mocksa : UznatensctBo HOpaiit, 2023. —
722 c.— (Bwicmiee o6OpazoBanue). — ISBN 978-5-534-16051-2. — TekcT : 9IeKTpOHHBIN //
OopazoBarenbHas miatdpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530350

y4eOHO-MeTOAMYecKAas:

1. Bocrtpenosa JI. Metoauueckre yka3zaHUs A7 CAMOCTOSITENIbHOW pabOTHl CTYAEHTOB TO AUCHHUIUIHHE
«MeTpomnorus, CTaHAapTH3aIuUs U cepTU(dUKALUD» U1 BCEX HAMpaBICHUN OakalaBpuaTa U ClelUalnTeTa
/ JI. H. BoctpenoBa; Y'Y, UOOBT. - ViuesuaoBck : Yal'Y, 2022. - 81 c. - HeonmybnukoBaHHEIH pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13087
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2. Boctpenosa JI. H. Merpomnorusi : METOIMYECKIE yKa3aHUsS K BBIMIOJTHECHUIO PACUETHO-TpaPuuecKux padboT
JUISL CTY/IGHTOB MH)KEHEPHBIX CIIEIHabHOCTEeH BhIcHINX yueOHbIX 3aBeaenuit / JI. H. Boctpenosa; Yal'V,
NOOBT, Kag. UHX. (076370478 - VY bstHOBCK : yal'y, 20109. - URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/6489

3. Merponorus : METOA. yKa3aHHS K BBINMOJHECHHIO nabop. pador / A. C. AmOposeBuy, A. B. Uro, JI.
H. Boctpenora, /. A. bormanosa; Yul'Y, UOD®BT, Kad. umxk. ¢usuku. - YuesHoBck : Yal'Y, 2017. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/936

4. MetpoJioTHs : METOJIMYECKUE YKa3aHUs K BBIOJIHEHUIO JJabopaTopHbIX padoT / A. C. AMOpo3eBuu, A. B.
Uro, JI. H. BoctpenoBa, /I. A. bornanosa; Y'Y, UODBT, Kad. urxk. ¢usuku. - 2-¢ u3a. - YIbIHOBCK :
vnI'V, 2018. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/1367

CornacoBaHo:

\ N 5’5.(1/ 002 L . 2 1 Y LA 1
{- 0L NS &7°F e / v A / VALE g / &
3 -_,,/_,ﬂ ;'tl,‘dg:}- ~ L2y y ‘/_‘_ [(/"(/( ’~é‘/(, v iR BB C) £ I
JIO/DKHOCTB COTPYAHHKA Hay4HOH OHOHOTEKH OHO [OANMCE aara

0)I[IporpamMHoe oGecrieyeHue:
1. OC Anst Pabouas cranmus 8
2. MoitOduc CranaapTHBIH

B)IIpodeccuonanbubie 6a3bl JAHHBIX, HHHOPMALMOHHO-CNIPABOYHbIE CHCTEMBbI:
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&) Hpogheccuonanonme Gan QaiiniX, unopmayuonio-cHpaGoOREEe cuchietst

L. DnerTponno-DHOIHOTEMHEBIE CHCTEMbI:

1.1. [{mpposoii odpazosaTenbhpif pecype IPRsmart: anexrponHo-oudnmnoreynas cucrema :
caiit / Q00 KomnauuscAii [Ta Ap Mejman, - Caparos, [2023]. ~URL:httpsfwww.iprbookshop.ru.
— PesicHM Z10CTYna: IS 3aperucTPUP. TIONB30BATENCH, - TEKET | 2NEKTPOHHbIH.

1.2. O6pazoparensuas mnardopma FOPAWT obpasoparenuupii pecype, aneKTpomias
Gubanoreka : calit / 000 Dnexrponnoe ninarenberso<lOPANTY. — Mocksa, [2023). - URL:
hitps:/furait.ru. — Pexun A0CTyna: A 3JaperucTpup. NMoib3oBartelei. - TekeT 1 2n1exTponbli.

1.3. KoncynwTanT Bpava, DicKTporHas MeamimmHexas Oubnnorexa :0aza nannnix : cair /
000 «Bricimag  WKOJIa  OPraHdlanie ¢ YOpaplenus  3apasooXpanenuen-KomMrrexcennii
smeauumickuii koncantunr:, — Mocksa, [2023). — URL: hups:/www.rosmedlib.ru. — Pexcoum
AOCTYIIA; JUIS 3aperHeTPHp. noak3osareieil. — Texer @ anekTpoHabI.

1.5. Bonbmas mejmumnexas 0udauoreka @ WEKTpoHHo-OudIHoTeYHAsA cHeTeMa @ callT /
000 «Bykans. — Tonmek, [2023). — URL: https:fiwww.books-up.ru/rw/library/ . — PeixenM goctyna:
JUIS 3aPEriucTPUp. Nojb3oparenci. — TeKeT | MIeKTPOHHBIEH.

1.6. DBC Jlans:anexrponno-onénuoreunan cuerema : cair/ Q00 DBC «Jlawp», —Caskr-
Ierepdypr. [2023]. -URL:https:/felanbook.com, — Pemunm a0cryna: Juis  3aperucrpHp.
nonp3oBaresieii. —TeKeT : MICKTPOHHbIH.

1.7. DBC Znanium.com:anekrponso-ondinorednas cucreMa : caitr / Q00 «3nauuym». -
Mockea, [2023]. - URL: http://znanium.com . — Pe3knm J0CTYNA: JUTA 32PEIHCTPHP. MOJB30BaTeeH.
- Texer : 3NeKTPOHHBIH.

2. KoncyawranrThnoce [Dnexiponusii pecype]: cnpasousas npasosas cHerema. /O00
«Koncyaprant oy - Diexrpon. gai. - Mocksa :Kouncynsrantllmoc, [2023].

3.5a3bl AAHHBIX TIEPHOAHYMCCKHUNX H3AHMIT

3.1. cLIBRARY.RU: wnayuuas snexkrpousas Onbimorexa : caiir [/ O0Q «Hayuunas
Dnexrponuan bubnuorexar. — Mockea, [2023]. — URL: http://felibrary.ru. — Pexcnm jocryna @ s
ARTOPH3I. TIONb30BaTENeH. — TCKCT © ICKTPOHHBIEH

4. MegepanbHas rocysapereesHas uadopmauHonuas cucerema «Hanmonanbnas
reKTponnan dubanorekay: snexrponnas GudnuoTexa: caiit / ®I'BY PI'b. — Mocksa, [2023]. -
URL:https://106.pp. — Pexcum  zoctyna: ans nosbsopareinci nayusoil GuGiamorekn, —Teker
AMEKTPOHHDIN,

5. Poceniickoe obpazopanse: geaepansupii nopran / yupexurens GIAY «OULTO». —
URL: http://www.edu.ru. — TekeT : 21CKTPOHHbIH,

6. Daexrponnast oubamoreunan cucerema Yal'y @ mojayae «Duexrpondas Gubanorexar
ABHUC Mera-ITPO / 000 «[lara Dxenpecen. — URL:http/libulsuru/MegaPro/Web. — Pesmnm
JIOCTYIA SIUIR NOAL30BaTENe HayyHOH OubnsoTeku. — TekeT @ AMeKTponIbIA.

. — z/ 7 >
/MJZ&W DAL Fhcccerstn A4 54‘ 780872023,

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHOUIIJINHBI:
Aynurtopun i NPOBENEHUS JIEKUUH, CEMUHApPCKUX 3aHATHH, JUIS BBIIOJHEHUS
71a00paTOPHBIX PadOT U MPAKTUKYMOB, JUIsl MPOBEJCHUS TEKYIIET0 KOHTPOJIA U MPOMEXYTOUHOU
aTTecTaluu.
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AymiTopuM  YKOMIUICKTOBAaHBI — CIICIUATU3UPOBAHHON MeOenbto, yueOHOM JOCKOM.
Aymuropun Ais TMPOBEACHUS JIEKUUH 000pyIOBaHbI MYJIBTUMEAMWHBIM OOOpPYJOBAHUEM JUISA
npeaocTaBieHuss nHpopManuu OOJIbIIONH ayauTopun. [lomMeneHus aast caMOCTOSTeNbHONW paboThI
OCHAIIICHBl KOMITBIOTEPHOW TEXHMKOW C BO3MOKHOCTBIO NOJKIIOUEHHs K ceTu «lHTepHeT» Hn
o0ecrieyeHreM JOCTyNa K JIEKTPOHHON MH(POMAIIMOHHO-00pa30BaTEIBHON Cpee, FMEKTPOHHO-
oubnmoreynord cucreme. [l mpoBeneHUs 1a00OPATOPHBIX PabOT HMCHOJB3YyeTCsS CIEayomee
obopynoBaHue:

e Jlaboparopuslii komIieke «MeToibl U3MEpEeHUs TMHEUHbIX Beanuna» MCU — 1
Habop xoH1EeBBIX MEP
[IITaHreHIUpPKYIIb
[lITanrenrryonHOMED
Mukpomerp
['myOuHOMEp MHAMKATOPHOTO TUIIA
[MoBepounas mmta (2 1mT.)
Wunukarop yacoBoro Tumna (2 mir.)
YriomMmep-TpaHCIOPTUD

CunycHas nuHenKa

13. CHEIIMAJIbHBIE YCJIOBUS JJISA OBYYAIKOIIIUXCSL C
OI'’PAHUYEHHBIMHA BO3MOKHOCTSAMU 310POBbS

B caygae HeoOxomumocTH, oOydalImMUMCS €3 YHCIA JIAI C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 370pOBbs (IO 3asBJICHUIO OOYyYarOIIErocs) MOTYT MpeIaratbCsi OJHU U3
CIICAYIOIMIMX BApUAHTOB BOCHPHUATHS HWHQPOpMAIMM € y4ETOM WX  WHAWBUIYAIbHBIX
MCUX0(U3NIECKIX 0COOCHHOCTEH:

JUTsI JIWI] C HAPYIICHUSIMU 3PCHHUsSI: B TIeYaTHOW opme yBenmnueHHBIM mIpudToM; BHopme
ANIEKTPOHHOTO JOKyMeHTa; B dopme ayauodaitia (mepeBoa y4eOHBIX MaTepuajoB B
aymnodopmar); B TiedaTHOH (opme Ha s3bIKe bpaiiis; WHIUBUAYaTbHBIE KOHCYJIBTALUU C
MPHUBJIICYCHUEM TU(PIIOCYPIOTIEPEBOIUNKA; HHIUBUIYATbHbBIC 3a/IaHUS] U KOHCYJIbTAIIUH;

IUTsL JIAI ¢ HAPYIICHUSIMU CIyXa: B TiedyaTHOH (opme; B popMe 3IIEeKTPOHHOTOJOKYMEHTA,
BHUJCOMATepUANIbI  C CYOTHUTpamMH; WHIMBUAyalbHbICE KOHCYJIbTAllMM C  IPHUBICYCHUEM
CYpIOTIEpEBOTYMKA; UHANBUYAIbHBIC 3aJJaHHUS U KOHCYJIbTAIINY;

IUTsL JTAI] C HApYIIEHUSIMH OIOPHO-/IBUTATEIILHOTO armapara: B neyaTHoi opme; Bpopme
ANIEKTPOHHOTO JIOKyMEHTa; B (hopMme aynuodaiina; WHANBUIYAIbHbIC 3aJaHUST U KOHCYJIbTAIlUH.

B ciryyae HEO0XO0IMMOCTH UCTIOJIb30BaHHSI B y4eOHOM nporecce
YaCTUYHO/UCKIIFOUYUTEIBHO JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX  TEXHOJIOTUH, OpraHu3alus
paboter IIIIC ¢ oOywarommmucs ¢ OB3 u uHBanMaaMu NpeaycMaTpUBaeTCs B IJICKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpelie C YYETOM WX HHIUBUAYAJIbHBIX TCHXO(PH3UUCCKUX
0COOCHHOCTEH.

PazpaboTunk ’ noueHT kadenpel UP, x.¢.-Mm.H. Boctpenosa JI.H.

TOINCH TOIKHOCTH DO

dopma 33 m3 29



	УТВЕРЖДЕНО
	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	2. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП:
	3. ПЕРЕЧЕНЬ ПЛАНИРУЕМЫХ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ ПО ДИСЦИПЛИНЕ (МОДУЛЮ), СООТНЕСЕННЫХ С ПЛАНИРУЕМЫМИ РЕЗУЛЬТАТАМИ ОСВОЕНИЯ ОСНОВНОЙ ПРОФЕССИОНАЛЬНОЙ
	4. ОБЩАЯ ТРУДОЕМКОСТЬ ДИСЦИПЛИНЫ
	4.2. Объем дисциплины по видам учебной работы (в часах)
	Форма обучения - очная
	Форма обучения – очно-заочная
	Форма обучения - заочная
	4.3. Содержание дисциплины (модуля.) Распределение часов по темам и видам учебной работы:
	5.СОДЕРЖАНИЕ ДИСЦИЛИНЫ (МОДУЛЯ)
	Тема 2. Понятие физической величины.
	Тема 3. Системы единиц физических величин
	Тема 4. Измерение – основа метрологической деятельности.
	Тема 5. Погрешность измерений
	Тема 6. Математическое описание случайных погрешностей
	Тема 7. Методы обработки результатов измерений
	Тема 8. Средства измерений. Метрологические характеристики средств измерений.
	Тема 9 Обеспечение единства измерения. Государственный метрологический контроль.
	Тема 10. Методические и правовые основы стандартизации
	Тема 11. Системы стандартизации.
	Тема 12. Научно-технические принципы стандартизации.
	Тема 14. Нормативно-методическое обеспечение сертификации.
	Тема 15. Деятельность органов по сертификации и испытательных лабораторий.
	Тема 16. Применение сертификации.
	10. ТЕМЫ ПРАКТИЧЕСКИХ И СЕМИНАРСКИХ ЗАНЯТИЙ
	Тема 3. Системы физических величин и их единицы (практическое занятие)
	Тема 5. Погрешности измерений (практическое занятие)
	Тема 6. Математическое описание случайных погрешностей (практическое занятие).
	Тема 7. Методы обработки результатов прямых измерений (практическое занятие)
	Тема 8. Средства измерений. Метрологические характеристики средств измерений (практическое занятие)
	Тема 12. Научно-технические принципы и методы стандартизации (практическое занятие)
	Тема 16 Применение сертификации (практическое занятие)
	13. ЛАБОРАТОРНЫЕ РАБОТЫ, ПРАКТИКУМЫ
	Тема 7. Методы обработки результатов измерений (1)
	Тема 8. Средства измерения. Метрологические характеристики средств измерения
	Тема 9. Обеспечение единства измерений. Государственный метрологический контроль
	14. ТЕМАТИКА КУРСОВЫХ, КОНТРОЛЬНЫХ РАБОТ, РЕФЕРАТОВ
	15. ПЕРЕЧЕНЬ ВОПРОСОВ К ЗАЧЕТУ
	16. САМОСТОЯТЕЛЬНАЯ РАБОТА ОБУЧАЮЩИХСЯ
	11. УЧЕБНО-МЕТОДИЧЕСКОЕ И ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	б)Программное обеспечение:
	в)Профессиональные базы данных, информационно-справочные системы:
	12. МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ:
	13. СПЕЦИАЛЬНЫЕ УСЛОВИЯ ДЛЯ ОБУЧАЮЩИХСЯ С ОГРАНИЧЕННЫМИ ВОЗМОЖНОСТЯМИ ЗДОРОВЬЯ

