MunmcTepcTBO HayKu U BhIcHIero oopasoBanus Poccuiickoit deaepanuu

®denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENBHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«Kypranckuii rocy1apcTBEHHBIN YHUBEPCUTET
(KT'Y)

Kadenpa «ABromaruzariusi mpou3BOICTBEHHBIX IPOIECCOB)

YTBEPX/AIO:

IlepBbIii MPOPEKTOP

/ 3mp13rosa T.P. /

« » 2025 .

Pabouast mporpamma yueOHOWM TUCUUTUINHBI
MeTpoJiorusi 1 U3MepHUTeJIbHASA TEXHUKA

00pa3oBaTeIbHON MPOTPAMMBbI BBICIIIETO OOPa30BaHUS —
porpamMmbl OakajiaBpuarta

15.03.04 — ABTOMATH3ALMA TEXHOJOT HNYECKHUX
MPo1eCcCOB U MPOM3BO/ICTB

HanpagieHHOCTB:
ABTOMATH3AIUA TEXHOJOTHYECKHUX MPOLECCOB U NMPOU3BOACTB
B MAIIIUHOCTPOCHUH

dopMbl 00yUeHHUS: OUHAs, 3a09HAS

Kypran 2025



Pabouast mporpamma auctUIUIMHBI «METpOIOTUS U U3MEPUTENIbHAS TEXHU-
Ka» COCTaBJieHa B COOTBETCTBUU C yUeOHBIMU IIJIAHAMH TIO ITPOrpaMMe OakaaaBpu-
aTa « ABTOMAaTH3aI¥s TEXHOJOTUIECKUX MPOIECCOB U MPOU3BOJICTBY, HANIPABIICH-
HOCTh: «ABTOMATH3aIUsl TEXHOJOTHYECKHUX IMPOIIECCOB W MPOU3BOJCTB (B MaIllH-
HOCTPOCHHH )» YTBEPKJICHHBIMH :
- 711 o9HOM opmbl oOyueHust «_ 27 » 06 2025 rona,
- 711 3a04HOU popmbl 0Oyuenust «__ 27 » 06 2025 rona

PabGouass mporpamma IUCHHUIUIMHBI O0J00OpeHAa Ha 3aceJaHuH Kadenpsl
«ABTOMAaTH3alMs MPOU3BOJCTBEHHBIX MPOLECCOBY «29» Mast 2025 rona, mpoTOKOI
Ne 9.

PaGouyto mporpammy coctaBmi

CTapIIMUH MPETOJaBaATEIIb A.A.VBaHOB
CornacoBaHo:

3aBeayIomunii

kadenpoit AIIIl, kana. TeXH. HAyK N.A.VBanoBa
Creruaauct 1o yueOHO-MeTOANISCKON I'.B. KazankoBa

paboTe Y4eOHO-MEeTOIUYECKOro OT/iesa

HauvansHuk Ympasnenus
OO0pazoBaTebHON AEATEILHOCTH N.B.I'puropenko



1. OFBEM JIUCIIAITJINHBI

Bcero: 3 3aueTHBIX equHULIBI TPy 10eMKOCTH (108 akameMudecKkux Jaca)

Ounas popma o0yueHnust

Ha Bcro Cemectp
Bun yueOGHo#t paboTh JTACLIUILIIHA- 4
HYy
AyIUTOpPHBbIE 3aHATUSA (KOHTAKTHAasI padoTa ¢ npe-
nojaBaTejieM), BCEro 4acoB 28 28
B TOM YHCJIE:
Jlexmun 16 16
[TpakTHdeckue 3aHATHS 12 12
CamocrosiTesibHas padoTa, BCero 4acoB 80 80
B TOM YHCJIE:
[ToaroTroBKa K 3a4eTy 18 18
Jpyrue Buabl CaMOCTOSITEIbHOM PabOThI
(camocTosATeTFHOE N3yUCeHHUE TeM (Pa3IeioB) JUCITH- 62 62
TIJTMHBI)
Bua npomMexyTo4HoO# aTTecTaluuu 3auer 3auer
OO0mas Tpy10eMKOCTh TUCHMILIMHBI H TPY/A0€M- 108 108
KOCTb 110 CEMeCTPaM, YacoB
3aounas ¢gopma o0yueHust
Ha Bcro Cemectp
Bug yueGHo# paboThl TACIATLINA- 3
HYy

AyAuTOpHbBIE 3aHATHS (KOHTAKTHasi padoTa ¢ npe-
nojgaBarteJjieM), BCero 4acoB 8 8
B TOM YHCJIE:
Jlexknuu 2 2
[TpakTueckue 3aHATHS 2 2
JlaGopatopHbie paboThI 4 4
CamocrosiTesibHasi padoTa, BCero 4acoB 100 100
B TOM YHCJIE:
IToaroroBka Kk 3a4eTy 18 18
BrinonHeHne KOHTPOJIbHON PabOTHI 18 18
Jpyrue BUabl CaMOCTOSITEIbHON PaOOTHI
(caMocTOsITENbHOE U3YUYEHHE TEM (pa3eIoB) IUCIIU- 64 64
1030205189
Bua npomMe:xyTO4YHOM aTTeCTAlNH 3auer 3auer
OO0wmas Tpy10eMKOCTh JUCHHUILIUHBI U TPYAOEM- 108 108

KOCTb 110 CEMECTpaM, 1aCoB




2. MECTO JNCIIUAIIJIMHBI
B CTPYKTYPE OBPA30OBATEJBbHON TPOT'PAMMBI

JuciummuHa «MeTpoJoTusi U U3MEpUTENbHAs TEXHUKa» OTHOCHUTCS K 00s-
3aTeIbHBIM JUCITUIUIMHAM Y9eOHOTO TUTaHa MOATOTOBKH OaKallaBpOB BapHATUBHOMN
gactu bnoka 1. U3ydeHne TUCIUIUTUHBI SBISETCS HEOOXOIUMBIM 3JIEMEHTOM IPH
MOJITOTOBKE BHICOKOKBAIM(DUIIMPOBAHHBIX OaKalaBpOB-WHKCHEPOB MO yKa3aHHO-
MY HaIlpaBJICHHIO.

N3yuenne nuciumuivHbl 0a3upyeTcss Ha pe3ybTaTax 00y4deHus, chopMHupo-
BaHHBIX TIPHU U3YYCHHUH JUCIIMILINAH:

- Matematuka;

- OU3MKa;

- OCHOBBI HHXCHEPHBIX PAacUCTOB;

- NndopmanmoHHbIe TEXHOJIOTHH.

JUis yCHemHoro OCBOEHUS JNUCLUUIUIMHBI 00ydaromuecss JOJDKHBI 3HATh OC-
HOBHBIE 3aKOHBI MAaTEMAaTUKH, (PU3UKU U XUMHH, a TAKKE KOMIIBIOTEPHbIE METObI
00pabOTKU JaHHBIX, UCHOJIb3yEMbIE NPU U3MEPEHUSIX, YMETh 00pabaTbIiBaTh CTa-
TUCTUYECKUE JaHHBIE.

B pe3ynbrare u3yueHus: JUCHUILIMHBI 00y4daromuecss NpuoOpeTaroT 3HaHus B
00JIaCTH TEXHOJOTMU HM3MEpPEHUH U OOpabOTKH 3KCHEPUMEHTANbHBIX JaHHBIX;
IPUHIUIOB PabOThl, TEXHUYECKUX XAPAKTEPUCTHK, KOHCTPYKTHUBHBIX OCOOEHHO-
CTell pa3padaThIBa€MbIX U HCIOJIb3YEMBIX TEXHUUECKHX CPEJICTB U YMEIOT MpUMeE-
HSATh KOMIIBIOTEPHBIE TE€XHOJOTWU HCCIENOBaHUM, cOopa U 00paOOTKH JaHHBIX,
IIPEACTABIICHUS PE3YJIbTATOB.

3HaHUs, YMEHHSI U HABBIKH, IPUOOPETEHHBIE B Kypce HEOOXOIUMBI JJIsl U3Yy-
YEeHUsI OOILEMH)XEHEPHBIX M CIELUATIbHBIX TEXHUYECKHX JAMCLUIUIMH, & TaKXe B
MIOCJIEAYIOIEH UHKEHEPHOU JEATENbHOCTH; IJIAHUPOBAHUM U NPOBENCHUU HAyu-
HO-HCCJIEIOBATENIbCKUX U MPOEKTHO-KOHCTPYKTOPCKUX padoT.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

Llenpr0 OCBOCHMS TUCLHUILIMHBI «METponoruss U U3MEPUTENIbHAs TEXHUKA»
ABJIIETCSI YCBOEHUE OOY4YalOIMMHCS HEOOXOAUMBIX 3HAHUW B 00JacCTH METPOJIO-
TMM U OCHOB TEXHUYECKUX HU3MEpPEHUU, (POpMUpOBAHME 3HAHHI COBPEMEHHBIX
MPUHIIMIIOB, METOJIOB U CPEACTB M3MepeHul (u3nueckux BenuuuH. HaBbikM, BbI-
paboTaHHbIE CTYJIEHTAMU MIPU U3YUEHUH Kypca, OyIyT NPUMEHSTHCS MPU PEILICHUH
3alady B Hay4YHOW M TMPAKTHUYECKOW JAEsITeNbHOCTH OakanaBpa-uHXEHepa II0
HarnpasiieHnto 15.03.04 «ABromMarn3anys TEXHOJOTMYECKHUX MPOLECCOB U MTPOU3-
BOJICTB ».

3ajayaMy OCBOEHUS TUCUMILIAHBI «METpOoJIOrHs U U3MEPUTENIbHAS TEXHHU-
Ka» SBIISIFOTCS:



- 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH MOHSITUSMH TEOPETUUECKON 1
NPUKIATHONU METPOJIOTHH;

- U3y4Y€HUE OCHOBHBIEC 3aKOHOMEPHOCTH U3MEPEHUHN, METOJIOB U CPEJICTB
oOecrieueHus: eJMHCTBA U3MEPEHUI;

- U3y4Y€HUE OCHOB 3JIEKTPOU3MEPUTEIHLHON TEXHUKH;

- (hpopMupoBaHUE HABBIKOB TUIAHUPOBAHUS U3MEPUTEIIbHBIX KCIIEPUMEHTOB;
00pabOTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX U MOTYYEHUs PE3yJIbTaTa U3MEPEHUI.

B pesynbrare m3ydeHus] AUCIUIUIMHBI CTYACHT JOHKCH MOJYYHTh HE00XO-
JTUMbIE 3HAHUS B 00JACTH TEOPHH M3MEPEHHUH W yMETh MPUMEHATh WX HA MPaKTH-
Ke.

Kommerennmu, popmupyemMbie B pe3ysIbTaTe OCBOCHUS AUCITUTUTHHBIL:

- CrIocCOOHOCTh OPTaHU30BaTh METPOJIOTHYECKOE OOECreueHue MPOU3BO/I-
CTBa CUCTEM U CPEJICTB aBTOMaTH3aiuu U ynpasicaus (I1K-9).

B pesynbraTe n3ydeHus: UCIUILIMHBI O0yYarOIIHIACS T0TKEH:

- 3HATh 3aKOHOJIATEIbHBIE U HOPMATUBHBIC TIPABOBBIE AKThI, METOANYECKUE
MaTepHaybl IO METPOJIOTHH, CTAaHAAPTU3AINH, CEPTU(DUKAIIUU U YIIPABICHUIO Ka-
YECTBOM; OCHOBBI TEXHHUYECKOTO PEryJUPOBAHUS; CHUCTEMY TOCYJapCTBEHHOTO
HAJ[30pa U KOHTPOJIS, MEKBEJOMCTBEHHOTO U BEJJOMCTBEHHOTO KOHTPOJISI 3a Kaue-
CTBOM MPOAYKIIMH, CTaHAAPTAMU, TEXHUYECKUMH PETJIAMEHTaMU M €TUHCTBOM H3-
mepennid (s T1K-9);

- YMeTh MPUMEHSTHh TEXHOJIOTHH JIJIs TUTAHUPOBAHUS U POBEACHUS pabOT
10 METPOJIOTHH, CTAHIAPTU3AINN U CePTUDHUKAINH, METObI YHU(DUKAITUN U CHM-
MUK | pacdeTa MmapaMeTPUIeCKUX PSIOB TP pa3pabOTKe CTaHAAPTOB U
JPYroi HOpMaTUBHO-TEXHUUYECKOW JokyMeHTaruu (s [1K-9).

- Bnanets HaBbIkamMu pa3paOOTKK TEXHUYECKUX YCIOBHI, CTAHIAPTOB U
TEXHUYECKHUX OMHCAHUN TeXHOJIoTn4Yeckoro obopynaosanus (I1K-9);

- Bnazets HaBbIKaMU OCYIIECTBICHUS KOHTPOJIS 32 TapaMeTpaMH TEXHOJIO-
TMYECKUX MPOIIECCOB MIPOM3BOCTBA M IKCITyaTaIlMU TEXHOJIOTHIECKOTO 000Py-
nosanus (ITK-9).

NHaukaTtopsl M JECKPUNTOPHl YaCTH COOTBETCTBYIOIIEH KOMIIETECHIIMH,
dbopmupyeMoil B mpouecce H3Y4YEHUs IUCUUIUIUHBL «MeTposiorusi U u3Mepu-
TEJIbHASI TEXHUKA», OLEHHUBAIOTCS MPU MOMOIIM OLIEHOYHBIX CPEACTB.

[Tnanupyemblie pe3ynbTaThl OOYUCHHUS 110 JUCIUTUIMHE « MeTpOoIorus U U3MEpH-
TeJIbHAs TEXHUKA», MHAUKATOPHI HoCTXeHus: komnerenui [1K-9, nepedens ornie-
HOYHBIX CPEICTB

Ne | Kogunmuka- | HaumenoBanue | Kon mnmanupy- | [lnanupyemsie pe- | HaumenoBanue

n/ | Topa JocTH- UHAMKATOpA J10- €MOro pe- 3y/lbTaThl 00yye- OLIEHOYHBIX

0 | JKEHHUsS KOM- | CTHXXKEHMS KOMIle- | 3yJabTara o0y- HUs CPEICTB
MEeTEHINH TEHINN YeHHS




N/I-1nk-9 3HaTh: 3akoHoAa- | 3 (MJ-1mx.o) 3Haert: 3akoHoJa- | Bompocel s
TEJIbHBIE W HOpMa- TENbHBIE M HOPMAa- | cjpayuy 3ayeTa
TUBHBIE  TPaBOBBIC TUBHBIE  TIPABOBBIC
aKThl, METOJUYECKHE aKTbl, METOJUYECKHE
MaTepHuaibl [0 MET- MaTepuabl 10 MeT-
pojoruM, CTaHaap- pojoruu, CTaHaap-

TU3alMK, cepTudu- TU3alUH, cepTudu-
Kallul © yIpaBiie- Kalukl W yIpa.e-
HUIO Ka4eCTBOM; HUIO Ka4yeCTBOM;
OCHOBBI  TEXHHUYe- OCHOBBI ~ TEXHHYE-
CKOTO pEryJupoBa- CKOTO  pEeryJnpoBa-
HUSI; CUCTEMY TIOCY- HUSI; CUCTEMY IOCy-
JapCTBEHHOI'O JApCTBEHHOTO
Haj3opa W KOH- Haj30pa ©  KOH-
TPOJI, MEXBEIOM- TPOJIA, MEXBEAOM-
CTBEHHOI'O U BEAOM- CTBEHHOT'O U BEAOM-
CTBEHHOT'O KOHTPOJIS CTBEHHOTO KOHTPOJIS
3a KauecTBOM IIpo- 3a KayecTBOM IIpoO-
IOYKLUH, CTaHAapTa- IYKLUWH, CTaHzapra-
MH, TEXHUYECKHUMHU MH, TEXHHUYECKUMHU
periamMeHTaMu u periaMeHTaMu u
€IMHCTBOM H3Mepe- €AMHCTBOM H3Mepe-
HUHN HUHI

N/I-2nk-9 Ymetb:  npumeHsts | Y (U-2px.) Vwmeer: mnpumenars | Borpockl s
TEXHOJIOTUH JUIS TEXHOJIOTHH I | cauy 3adera
IUTaHUPOBAHUS u TUTAHUPOBAHUS u
MpoBeAeHUsI  padoT npoBeneHust  pabot
o METpOJIOTHUH, 1o METPOJIOTHH,
CTaHAAPTH3ALUU U CTaHIApTH3aUUU U
ceprudukanuu, Me- cepruduKanuu, Me-

TOJIbl YHU(UKAIMN U TOIBI YHH(UKAIUH 1
CUMIUTN(UKAIAN | cuMIuI(pUKauAd = U
pacueTa mapameTpu- pacuera mapaMeTpu-
YECKHX PSJIOB TIpU YeCKHX pSJIOB MpH
pa3paboTke  cTaH- pa3paboTKe  cTaH-
JapTOB U JOpyrou IapToB W Apyrou
HOPMAaTHUBHO- HOPMAaTUBHO-

TEXHUYECKOU JOKY- TEXHUYECKON JIOKY-
MEHTaLUH MEHTALIH

NT-3nk-9 Bnagers: naBbikamu | B (M/I-3mi.9) Bnazgeer: maBbikamu | Borpochl  auis

pa3pabOTKH  TEXHU-
YECKUX YCIIOBHH,
CTaH/ApPTOB U TeX-
HUYECKUX ONMHCAHHUI
TEXHOJIOTHYECKOTO
o0opynoBaHUs

pa3pabOTKH  TEXHU-
YECKUX YCIIOBHH,
CTaH/IapTOB U TeX-
HUYECKUX OIMCAHUH
TEXHOJIOTHYECKOTO
obopymoBaHus

cJadyu 3a4cTa

4. COAEPKAHUE JNCIUIIJINHBI

4.1. Y4eOHO-TeMAaTHUYECKHUIl IJIAH
OuyHas dopma obyyeHun




Home Kosm4ecTBo 4aCOB KOHTAKTHOM
p HanmenoBanmue pa3jaeJa, padoThI ¢ mpenogaBarejieM
PyGe:x | pa3nena,
TeMbI IIpakTny4. 3anaTHs
TE€MbI Jlekuun
1 OcCHOBHbIE TIOHATHUS U OIPEICICHHUS 5 2
METPOJIOTHH.
PyGex P
1 2 W3mepenus u cpeicTBa U3MEPEHHS. 2 3
. 1
PyGesxnb1it koHTpoas Ne 1 -
Mertoabl U cpecTBa U3MEpPEHUs 2
3 ANEKTPUUYECKUX U HEAIEKTPUUECKIX 4
Py6ex
5 BEJINYUH
. 1
Py6exHbIit KoHTpOJIH No 2 -
4 O06paboTka pe3yIbTaTOB U3MEPEHUN 2 2
Py6ex P pesy. P
3 PyGesxnb1it KOoHTpOsTb Ne 3 - 1
5 [IpaBoBBIE OCHOBBI OOECTICUEHUS 5 -
€MHCTBA U3MEPEHUI
5 OCHOBBI OpraHU3aIMH U TEXHOJIOTHH 5
CTaHJapTU3aIUU -
7 [IpaBoBbIE OCHOBBI U Hay4yHas 6a3a 5
cepTH(UKAIIN -
Bcero: 16 12
3aounas popma 00y4eHus
Home KoimnuyecTBO 4aCOB KOHTAKTHOM
P padoThI ¢ mpenofaBareieM
pasje- HaumenoBanue pasaeJa,
Jlabopa-
Ja, TEeMBbI paxkTuy.
Jleknuu TOPHBIE
TeMbI 3aHATUSA
padoTshI
1 OcCHOBHBIE TIOHSTHS U ONPEICICHUS] METPOJIOTHH.
0,5 1 -
2 W3mepenus u cpeacTBa n3MepeHusl.
3 Mertoabl U cpecTBa U3MEPEHUS MIEKTPUUECKUX U 05 1 5
HEIJIEKTPUUYECKUX BEIUUYHUH ’
O6paboTka pe3ynbTaTOB H3MEPEHUH.
4 [IpaBoBBIE OCHOBBI OOECTIEUEHHS €IMHCTBA U3MeE- 0,5 - 2
peHuni
OCHOBBI OpraHM3allUy U TEXHOJOTUH CTaHJAPTH-
3allUH.
6 0,5 - -
[IpaBoBBIE OCHOBBI U Hay4yHas 06a3a cepTuduKa-
17071
Bcero: 2 2 4

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH




Tema 1. Ocnosnvie nonamus u onpeoeieHus MempoJiocuu.
[Ipenmer Mmerponoruu. Poib METpOJIOTMM M TEXHUYECKHMX H3MEPEHHI B
obecrieueHUU KayecTBa MpoAyKiiuu. OCHOBHBIE TTOHSATHS U OTIPEICIICHHUS METPOJIO-
ruu. Ou3ndecKre BEIMUYMHBI Kak 00beKT u3Mepenuid. [1Ikanpl nu3mepeHui.

Tema 2. H3mepenusa u cpedcmea uamepenus
Buael nsmepenunii. OCHOBHBIE XApaKTEPUCTUKU H3MepeHUil. [IpuHUUIIbI
n3MepeHuid. 3mepenne u ero ocHoBHbIE onepaiii. OCHOBHBIE ATAllbl U3MEPEHHI.
CTpyKTypHBIE 3JIEMEHTBI U CXEMBI CPEACTB M3MepeHusi. MeTpoiornyeckue
XapaKTEPUCTUKU CPEIACTB U3MEPEHUSI U UX HOPMHUPOBAHHUE.

Tema 3. Memoowt u cpedocmea uzmepenus I1eKmpuuecKux u HeljieKmpu-
YecKUx 6eIUuYUH
CpenctBa uzmepenuit. Knmaccudukanusi cpeacts usmeperuii. CTpykrypa u
KJaccuukanys U3MEpUTENbHBIX TMpeoOpa3zoBareneil. MeToabpl U3MEpeHUs dJIeK-
TPUYECKUX U HEIJIEKTPUUECKUX BEIUUUH. DIEKTPOU3ZMEPUTENBHBIE TPUOOPHI

Tema 4. Oopabomka pe3y1ibmamoe uzmepeHuil.
[Ipsimble MHOTOKpaTHBIE 3MepeHusl. OTHOKpaTHbIe U3MepeHusi. KocBeHHbIE
u3Mmepenus. [loaroroBka uaMeputesnbHOro skcnepumerTa. O6paboTka pe3yibTa-
TOB U3MEPEHUSI.

Tema 5. IIpasoevie ocno6bl 0Oecneyenus eOUHCmea umepeHul
EanncTBO M3Mepenuii. ['ocy1apcTBEHHOE yIpaBiieHHe 00eCTIeUeHUEM €11 H-
cTBa u3MepeHuit. ['ocynapcTBeHHass MeTpoJiorudeckas ciayxo0a. ['ocynapcTBeHHbIN
KOHTPOJIb 32 CpecTBaMu n3mepeHuid. [loBepka cpeacTB U3MEPEHUN.

Tema 6. Ocnosbl opzanuzayuu u MexXHON0ZUU CHIAHOADMU3AYUU
CymHOCTh U coliepkaHue cTaHaapTu3aiuu. HopMaTuBHbBIE TOKYMEHTHI IO
CTaHIAPTU3ALMU U BUAbI CTAHIAPTOB, UX IPUMEHEHHUE.
[IpaBoBbIE OCHOBBI U Hay4yHasi 0a3a CTaHAApTU3AIUU. TEXHUYECKOE PETyiu-
poBaHue. TexHH4eCKuil periaaMmeHT. ['oCy1apCTBEHHBIN KOHTPOJIb U HAA30p 3a CO-
OnroieHreM TpeOOBaHMI TOCYTapCTBEHHBIX CTaHIaPTOB.

Tema 7. IIpasoevie ocho6bl u Hayunas 0aza cepmuduxayuu
[Tonstue ceprudukanuu. O0s3aTenpHas U 100pPOBOJIbHAS cepTUDUKALIUS.
[IpaBuna u nopsA0K NpoBeaeHUs cepTUdUKaIMKU. 3aKOHOJaTeNbHas1 0a3a cepTu-
¢dukaruu. CTpyKTypa OpoueccoB CepTU(PUKALINHN.

4.3. IlpakTnyeckue 3aHATHUSA

Homep | HaummeHoBa- HopMmartus Bpemenu,
Tembl NMPAKTUHIECCKOI'0o 3aHATHSA
pasje- | HHe pa3jeia, yac.




Ja, Te- TeMbI Ounas 3aouHasn
MBI ¢popma ¢popma
o0y4eHusi | o0y4eHust
OcCHOBHBIE Enununel n3mepennii. OnpeneneHue co-
MOHSITUS U OTHOIICHUN MEXIYy €IMHULIAMU CUCTEMBI
! ornpezeneHus CH 1 BHECUCTEMHBIMU €IMHUIIAMHU. 2 !
METPOJIOTHH.
W3mepenus u TpebGoBanusi K cpeicTBaM H3MEpEHHIl.
cpencTBa OmnpeneneHnne HMHCTPYMEHTAIBHBIX I10-
2 |M3MepeHus. I'PCIIHOCTCH. 3 _
[TorpemnocTn usmepenuil. BeisiBinenue u
y4eT METOJUYECKHX MOTPEIIHOCTEH.
PyGexubIii koHTpoIsb Ne 1 1 -
Mertons! u DNEeMEeHTBl  JJIEKTPUYECKUX HU3MEpH-
cpescTBa TEJIbHBIX LIETIEN
W3MepeHHs HBMGpHTeJ}LHHe MEXaHU3MbI TPHOOPOB
SIICKTPHUCCKHX PSIMOTO JICHCTBUS
3 " F{peo6paSOBaTeJ1H TOKOB M HampsKe- 9 1
Huil. Pacdyer myHTOB, 100aBOYHBIX CO-
HCOJICKTPUICCKH | inoTHBIICHHIA U IEIUTENEH HATPSIKEHHUIA.
X BEJIMYUH DneKTpoMexaHuuecKue MNpubopsl Juis
W3MEpEHUl HaIpsHKeHUH, TOKOB, MOII-
HOCTH ¥ SHEPTHH.
Py6exubliii KoHTpoiab No 2 1 -
O6paboTtka DNEeMEHTBl TEOpUU BEPOSTHOCTU U Ma-
pe3yIbTaTOB TEMaTHYeCKON CTATUCTUKU B METPOJIOTHH
4 W3MepeHHit O06paboTtka Pe3yJIbTATOB NPAMBIX MHO- 9 i
TOKPaTHBIX U3MEPEHUI.
OG6paboTka pe3ynbTaTOB OJHOKPATHBIX
U3MEPEHUI
Py6esxnbiit koHTpoab Ne 3 1 -
Bcero: 12 2
4.4. JlabopaTopHbIe 3aHATHSA (3204HasA (hopMa 00yueHNs1)
Homep Hopmartus
pasaeda, Haumenopanue Tembl J1a60paTOPHBIX PadoT BpeMeHH,
pasjena, TeMbl
TeMbl yac.
MCTOI[BI )51 I/I3yquI/I6 " UCCJIICAOBAHNEC OCHOBHBIX METPOJIOTU-
cpenacTsa YCCKUX XapPAaKTCPUCTUK IJICKTPOUIMCPUTCIIBHBIX IIPU- 1
3 A3MEPEHUS 6opos
QJICKTPUYCCKUX U MocToBEIE MCTOAbI UBMCPCHUSA TapaMETPOB JJICK-
HEDIIEKTPUIECKHUX TPHUYCCKHX LETIeH 1
BEJIMYHNH
4 OGpaboTka pesyib- | MeTombl H CPEICTBA M3MEPCHHA I'COMETPHUICCKHX )
TaTOB U3MEPEHHIA pa3MepoB AeTaiel B MAIIMHOCTPOEHUH
Bcero: 4




4.5. KonrpoJubHas padora (3aouHasi popma 00ydeHus)

KoHnTtposnbHas paboTa BBINOJIHSAETCA OOy4aromUMUcs 3a04HOM (popmbl B 3
cemectpe. B KoHTpoibHOUM paboTe oOydarommecs: JOJKHBI MTPOBECTH PabOTHI 1O
00paboTKe pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHUN B COOTBETCTBUHU C METOJIUYE-
CKUMHM YKa3aHUSIMU, YKa3aHHBIMU B pazjiene 8.

5. METOAUYECKHUE YKA3ZAHUA JJISA OBYUAIOLIIUXCA
1O OCBOEHUMIO INCHUITJIMHBI

[Ipy npociaymmBaHUM JEKLHA PEKOMEHIYETCS B KOHCIEKTE OTMEYATh BCE
Ba)KHBIE MOMEHTBI, HA KOTOPBIX 3a0CTPSET BHUMAHKE MPENOAABATENb, B YaCTHOCTH
T€, KOTOPBIC HAIIPABJIEHbI HA KAYECTBEHHOE BBIMOJIHEHUE COOTBETCTBYIONIEH J1abo-
pPaTOPHOM U MPAKTUYECKON pabOTHI.

3aJI0rOM KauyeCTBEHHOI'O BBINIOJHEHUS IPAKTUYECKUX 3aJaHUM SIBISIETCS Ca-
MOCTOSTENIbHAsT MOJArOTOBKA K HUM HAaKaHyHE IIyT€M IIOBTOPEHUS MaTepUajioB
Jexuui. PekoMeHayeTcsi HOArOTOBUTh BOMPOCH! MO HESICHBIM MOMEHTAaM M 00CYy-
JUTh UX C MIPENOIaBaTeNIEM B Hayaje 3aHATHUS.

IIpenonaBareseM 3alUIAHUPOBAHO NPUMEHEHUE HA NMPAKTUYECKUX 3AHATHUIX
TEXHOJIOTUH Pa3BUBAKOLIEHCS KOOIIEPALMH, KOJUIEKTUBHOTO B3aumoxaeucTeus. [1o-
TOMY MPUBETCTBYETCS TPYNIIOBOM METO] BBINOJHEHUS 3aJaHUN U 3alUThl OTYE-
TOB.

JI71st TeKyI1ero KOHTPOJIsl YCIIEBaEMOCTH TI0 OYHOU (hopMe 0OydeHUs Mpeno-
JaBaTeJIEeM MCIOJb3YyeTCsd OaNIbHO-PEUTUHIOBAsE CUCTEMA KOHTPOJSI U OLEHKHU
aKaJeMUYeCKOM akTUBHOCTU. [103TOMYy HACTOATENHEHO PEKOMEH]IYETCs TIIATEIbHO
npopalaTeiBaTh MaTepual AUCHUIUIMHBI IPU CAMOCTOATEIBHONW padboTe, y4acTBO-
BaTh BO Bcex (hopmax oOCYXJECHUS U B3aUMOJEUCTBUS, KaK Ha JEKIUAX, TaK U Ha
IPaKTUYECKUX 3aHATUAX B LEJAX JIYUIIEr0O OCBOCHMSI MaTEpUAIIA U MOJTYYEHUS BbI-
COKOM OLIEHKH I10 PE3YyJIbTaTaM OCBOEHUS JUCLUIIINHBI.

BrinonHenne camocTosTenbHOW paboThl MOJpa3yMeBaeT CaMOCTOSATEIbHOE
U3y4EHUE Pa3/esioB JUCIMILIMHBL, TOATOTOBKY K JIaOOpaTOpHBIM padboTam (s 3a-
OYHOM (pOopMBbI OOyUEHHS) U MPAKTUUCCKUM 3aHATHSM, K PYOCKHBIM KOHTPOJIAM
(mnst ouHOM (hopMBbI OOYUEHHMSI), TOATOTOBKY K 3a4€Ty, K BBHINOJIHEHUIO KOHTPOJIb-
HO paboThl (151 3a04HOM POPMBI OOyUEHUS).

PekomennyemMas TpyJOEMKOCTh CaMOCTOSITENIbHOW pabOThl MpPEICTaBIECHA B
Tadnuie

PexoMeHxyeMblil pe:kuM caMOCTOATEILHOM PA00ThI

HaumenoBaunue Pexomennyemasn
. TPYA0EMKOCTb,
BHJIa CAMOCTOSITEIILHOM pabOThI aKaL, uac

10




Ounasn 3aouyHasn
¢popma ¢popma
o0y4eHusi | oOyuyeHus

CaMoCTOSITEIbHOE N3YYEHUE TEM JTUCIUILINHBI: 44 58

Metonel U cpencTBa KOHTPOJISI MapaMETPOB TEXHO- 3 10
JIOTMYECKHUX IPOLIECCOB HA PEANPUATUN

[Topsinok pa3pabOTKH, YTBEPKICHUS U BHEIPEHUS
CTaHJapTOB, TEXHUYECKUX YCIOBHM M APYroil HOpMaTHUB- 8 10
HO-TEXHUYECKON JOKYMEHTAIIMU

[IpyHIMIBI HOPMHUPOBAHHS TOYHOCTH H3MEPUTEIIb- 10 14
HBIX ITpeoOpazoBaTeseit

TexHOI0rnu MIaHuPOBaHUS U MPOBEAEHUS PadoT M0 10 14
METPOJIOTHH, CTAHAAPTU3AIUHN U CePTUPHUKAIIH

Cucrembl KadecTBa, MOPSJIOK MX pa3pabOTKH, cep- 3 10
TU(UKAMHU, BHEAPEHMS U IPOBEJCHUS ayIUTa

IMoaroroBka K NPaKTH4YeCKUM 3aHATHAM (10 2 12 9
Jaca Ha Ka)/10€ 3aHsTHE)

IToaroroBka K py0eKHbIM KOHTPOJISIM 6 i

(o 2 dac( Ha KaXxKJIbIi pyOex)

BeinojiHeHHEe KOHTPOJILHOH padoThl - 18

IMoaroroBka k JaGopaTopHbIiM padoTram (1o 2 ya- ] 4
ca Ha KaXJ10€ 3aHATHE)

IloaroroBka K 3auerty 18 18

Bcero: 80 100

6. ®OHJ1 OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIAA IO JUCHMILIAHE

6.1. IlepevyeHb OLICHOYHBIX CPEICTB

1. baJusIbHO-pENTUHIOBasI CUCTEMA KOHTPOJIA M OLIEHKH aKaJEeMHUYECKOW aKTUBHO-

ctu obyuarommxcs B KI'Y (a1 ouHoit popmbl 00yueHus)
2. OT4eThl 00yUYarOIIUXCS IO MPAKTUYECKUM 3aHSATUSIM

3. bank 3ananuii kK pyoexHbM KOHTpoJIsiM Ne 1, Ne 2, Ne 3 (7151 ouHO#M (hopMBbl

OOy4YeHMS)
4. baHK BOIIPOCOB K 3a4ETy
5. KontponbHas pabota (171 3204HO0# GOpMBI OOYUECHHS)

6. OTyeThl 00yUaroMuUXCs Mo Ja00paTOPHBIM paboTam (1715 3a09HON (HOPMBI 00Y-

YEHUS )

6.2. Cucrema 0aJ1lIbHO-PEUTHHIOBOM OLIEHKH
padoThl 00Yy4YAOIIUXCH M0 JUCHUIINHE
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Ounas dhopma 00yueHUs

0alIoB B TPAAWIIHOHHYIO

OIICHKY TI0 UTOram pabo-

THI B CEMECTpE

61 u BEIIIE. . .3aUTEHO

No | Hawumenona- Conepranie
HUE P
1 | Pacnpenene- Pacnpenenenne 6amion
HHE 0aJITOB 3a Kontpoib
CEeMECTPHI IO noceniae-
BUJIaM y4e0- B Moceme L | PyGesx- o )
v = C)KHBIN HBIN KOH- CKHBIN
HO# paboTHI, . aKTHBHOCTH | > M
y4eOHOW | HUE JIeK- KOHTPOJIb KOH- KOHTPOJIb 3auer
CPOKH CAAYU . paboThI Ha
L paboTH: Ui Nel TpOJIb Ne3
yueOHoOH pa- paKTHye- N2
0OTHI (10BO- CKHX U 3a-
ASTCS 10 HATHSIX
cBeeHUs Bastin-
00y4Jarouux-
yHaiom Hast Jlo 16 Jlo 24 Jlo 10 Jlo 10 Jlo 10 Jlo 30
cfl HA IEPBOM i
OLICHKA!
y4eOHOM 3a-
HATHH Ha 3-m Ha 5-m Ha 6-m
) ITo 2 o 4 6anna
[Mpume- MPaKTU- | MPaKTU- | TPAKTH-
Oammy 3a | 3a3aHsATHe
YaHWSL: YeCKOM | YEeCKOM 4eCKOM
JICKITHFO
3aHATHN 3aHATHN 3aHATUHU
2 | Kpurepnit nepecueta | 60 U MeHee 6aJUTOB — He3a4eT
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Kpurepuit nmomycka
MPOMEKYTOUHOU
BO3MO>KHOCTH

arTe-
CTaIluH,
MOJTydeHUs] aBTOMAaTHdYe-
CKOH DK3aMEHAITMOHHOM
OLICHKU IO JUCHUILINHE,
BO3MOXKHOCTH TIOJTYYICHHS
OOHYCHBIX 0aJIOB

Jns monmycka K MPOMEKYTOYHOM aTTeCTalluM MO JMCIU-
IUTMHE 3a ceMecTp (3auyery) oOydaromuiicss AObKeH HabpaTh 1o
WUTOTaM TEKYIIETO M PyOeKHOTO KOHTposiel He meHee 51 Oaia .B
cinydae ecnu oOydaromuiicss Habpan meHee 51 Oamna, To K arTe-
CTAlIMOHHBIM UCIIBITAHUSM OH HE JIOMTYCKAeTCs

Jis monmydenust 3adera 0€3 MpPOBENEHUS MPOLEAYPHI MPO-
MEXYTOUHOI aTrTecTaluu odydaromeMycs HeooxoauMo HabpaTh B
XOJIe TEKYLIEro M PYOEKHBIX KOHTposieii He MeHee 61 Oamna. B
3TOM Clly4ae UTOT OaJIbHOM OIIEHKH, MOJIydaeMoi 00ydaromumces
0e3 mpoBeneHUs MPOIeIyphl MPOMEXKYTOUHON aTTEeCTallMH, OIpe-
JIeNIAeTCS M0 KOJMYECTBY 0aJIoB, HAOPAHHBIX UM B X0/1€ TEKYILETO
U pyOeXHBIX KOHTpoJeil. IIpu 3ToM, Ha yCMOTpeHHE MpernojaBa-
Tesst, OalibHas OI[EHKa 00yUaroIEerocsi MOKeT OBbITh MOBBIIIEHA 32
CUET IMOJIyYeHHsI JOMOJHUTEIBHBIX 0AJJIOB 32 aKaJeMHUYECKYIO aK-
TUBHOCTb.

OOyuaromuiics, UMEIONMKA MPaBO HAa MOJYYEHHUE OICHKH
0e3 MmpoBeneHUs IPOIEAYPHl IPOMEKYTOUHON aTTeCTalluU, MOXKET
MOBBICHTH €€ MyTEeM CAaud aTTeCTAllMOHHOTO UCHBITaHus. B ciy-
Yae MOoJy4YeHHs: 00y4yaromuMCsl Ha aTTeCTAllHOHHOM HcTbITaHuu 0
0ay10B UTOT OAJUIBHOM OLEHKU MO JTUCIUIUIMHE HE CHUKAETCA.

3a aKageMH4yecKyl0 aKTUBHOCTh B XOJ€ OCBOCHHSA
JTUCIHUIUIMHBL , y4acTHe B y4eOHOMH, Hay4HO-UCCIIEIOBATEIbCKOM,

CIIOPTUBHOM, KYJbTYPHO-TBOPYECKOM 51 00IIeCTBCHHOM
NEeSITeNIbHOCTH ~ O0ydJaromieMmycsi MOTyT  OBITb  Ha4HCIEHBI
JIOTIOJTHUTEIIbHBIE OaJuThL. MaxkcumanbHOE KOJIMYECTBO

JIOTIONIHUTEJIBHBIX OallJIOB 3a aKaJeMUYECKYI0 aKTUBHOCTH IO
OHOU AuCLMILTHHE cocTaBirieT 30.

OcHoBaHMeM Ui TOJy4EHHUs JOIMOJIHUTENbHBIX OalljioB
ABJIAKOTCA:
- BBINOJHEHHE JONOJHUTEIABHBIX 3adaHMi II0 JUCUUILIAHE
JOTIONTHUTEIIbHBIE 0aJUTbl HAYUCIISIFOTCS TIPENO/IaBaTelieM;
- ydJacThe B TEUYeHHE ceMecTpa B y4yeOHOW, Hay4yHO-
HCCIIEA0BATENbCKOM, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOW U
obOmecTBeHHOM nestenabHocT KI'Y.

®opMbl 1 BHIBI YIEOHOH
paboThl U1 HEycleBaro-
X (BOCCTaHOBUBIITUXCS
Ha Kypce OOydeHHs)
oOyJarommxcs i I0-
JMy4eHUs HEJIOCTAIOIINX

0amioB B KOHIIE CEMCCT-
pa

B cnydae eciu k mpomexyTOYHOW arTrecTanuu (3ayeTy) HaOpaHa
cymma MeHee 51 Oamra, oOydaromemycs HEOOX0AUMO HaOpaTh
HE/IOCTAIoIIee KOJUIECTBO OAJJIOB 32 CUET BBHIIOJHEHUS JOMOTHH-
TEJIbHBIX 3aJaHUM, JO KOHIA TMOCJIEIHEH (3a4eTHOM) HeIenu ce-
MecTpa.

JImkBHanmus akaJeMHYSCKUX 3aJ0KCHHOCTEH, BO3HUKIINX H3-3a
Pa3HOCTU B YUEOHBIX IIaHAX MPHU MEPEBOJIE UM BOCCTAHOBIICHUH,
MPOBOJMTCS MTyTE€M BBITIOJTHEHHSI JJOTIOJTHUTEIBHBIX 3a/laHui, (op-
Ma ¥ 00beM KOTOPBIX OMpeeseTcsl IpernoaaBareeM

6.3. IIpouenypa oneHUBaHUS Pe3yJIbTATOB OCBOCHUSA TUCHMUILIMHBI
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PyGexxubiii KOHTPOAL 1-3 OCYIIECTBISIETCSI B BUJE BBITTOJIHEHHS] TECTOBBIX
3aJIaHUN W TEeMaTUYECKOM KOHTPOJIbHOW paboThl. Ilepen mpoBeaeHUEM KaxKJI0To
pyOEKHOTO KOHTPOJISI HA MPEBIIYIIEM 3aHITHH MIPErnojiaBaTelib mpopadaThIiBaeT ¢
0Oy4YaroIIMMHUCS OCHOBHOM MaTepuall COOTBETCTBYIOIIMX Pa3/IeOB JUCIUIUINHBI B
dbopme KkpaTtkoro 063o0pa.

BapuanTsl 3amanuii 1yt pyoexsbsix koHtposielt Ne 1, 2, 3 cocrost u3 5 Bomnpo-
coB. Kaxip1it Bompoc orieHuBaercs B 2 6asia.

PyGexusriiit kouTpoab Nel orneHuBaeTcst MakcumyM B 10 6asios.

PyGexubiit KoHTpoab No2 orieHnBaeTcst MakcumMyM B 10 6asios.

PyGexubiii kouTpoab Ne3 oreHuBaeTcst MakcumyM B 10 6asios.

3ader NpoOBOAUTCS B TPAAMLMOHHON (hopMme. DK3aMEHALMOHHBIN OWIIET co-
cTOUT U3 2 BompocoB. Kaxplil Borpoc oneHuBaercs B 15 Oamnos. KommyecTBo
OaJIJIOB MO pe3ysbTaTaM 3a4eTa COOTBETCTBYET KOJIMYECTBY IMPABUIBHBIX OTBETOB
U 00beMY PacKpbITUSl TEMbI KaKJJ0To Bompoca Oomiera. Bpems, oTBonuMoe o0yya-
IOLIEMYCSl Ha 9K3aMEHALMOHHBIN OUJIET, COCTaBIIsAET | aCTPOHOMUYECKUH Yac.

Pe3ynpTaThl TEKyIErOo KOHTPOJIS YCIEBAEMOCTH M 3a4€Ta 3aHOCSTCS Ipero-
JlaBaTeJIEM B 3aU€THYIO (3K3aMEHAIlMOHHYIO) BEIOMOCTb, KOTOpasi CIaeTcsl B opra-
HU3ALMOHHBIN OT/ENl MHCTUTYTa B JICHb 3a4€Ta, a TAaK)KE BBICTABIIOTCS B 3a4eT-
HYIO KHIDKKY 00Yy4aromerocs.

6.4. IlIpuMepbl OLICHOYHBIX CPEACTB I PYOeKHBIX KOHTPOJIeH 3a4yera
IIpumep 3aganus 15 pyoe:KHOTo KOHTpoJIs 1

1. ITorpemHocTh, KOTOpPas MPU NOBTOPEHUU U3MEPEHUN U3MEHSAETCS CIIyYalHbIM
o0Opa3om, Ha3bIBACTCH ...

a) CUCTEMaTHUYECKOH,

0) cmyuaiiHOM

B) TpyOOIi.

2. AGCOIIIOTHAs TIOTPEIIHOCTD — 3TO ... MEXKAY U3MEPEHHOW BETUYMHOMN U ... 3Ha-
YEeHUEM U3MEPSeMO BETUYHHBI.

a) pa3HOCTb, UCTUH-

HBIM;

0 )pa3HuIla, UCTUH-

HBIM;

B) pa3HUIIA, UBMEPEH-

HBIM.
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3. UHCTpyMeHTaNIbHAS IOTPEITHOCTh BO3HUKAET U3-32 ... CPEACTBA U3MEPEHUM.
a) HECOBEPIIICHCTBA;

0) HEHCIIPaBHOCTH;

B) ITOTPEIIHOCTH.

4. JlonomHUTENbHAS UHCTPYMEHTAbHAS TOTPEITHOCTh BO3HUKAET MPU OTIUYHH ...
OT HOPMAJIbHBIX.

a) METO/I0B U3MEPEHMUIA;

0) yCIIOBUII H3MEPEHMIA;

B) MOTPEIIHOCTEN U3MEPEHU.

5. B nienib TokoM 15 A BKJIIOYEHBI TPU aMIiepMeTpa CO CIEAYIOINIMMU MapaMeTpa-
MH: knacca TognocTa 1,0 co mkamon Ha 50 A, ximacca 1,5 na 30 A u kacca 2,5 Ha
20 A. Onpenenutb, KaKOW U3 aMIEPMETPOB 0OECIIEYUT OOJBITYI0 TOYHOCTh U3Me-
pEeHUs TOKa B LICTIH.

a) BTOPOI;

0) mepBbIif;

B) TPETUH.

6. [Tokazanust amnepmerpa |;= 20 A, ero Bepxuwuit npenen |, = 50 A; nmokazaHus
o0pa31oBoro mpudopa, BKIKOYEHHOTO0 nocieaoBatensto, | = 20,5 A. Onpenenutsb
OTHOCHUTEJIbHYIO U MIPUBEICHHYI0 OTHOCUTEIBHYIO MOTPEIIHOCTA aMIIepMeTpa.

a) 0,5; 1;

0) 0,5; 0,01;

B) 2,44; 1.

7. Ilpu u3MepeHnn MOUTHOCTH BaTTMETPOM Kiiacca To4HOcTH 0,5, paccUMTaHHBIM
Ha HOMUHaJIBHYIO MomHocTh P, = 500 Bt 3anucano nokazanue P;=150 Br.
Haittu nipenensl, MEXAY KOTOPHIMU 3aKJIFOYEHO JEWCTBUTEIBLHOE 3HAUYCHUE M3MeE-
PSEMON MOIIIHOCTH.

a) 147,5 n 152,5;

0) 149,5 u 150,5;

B) 149,5 u 147.,5.

8. OnpenenuTh OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHUSI HATIPSIKEHUS, €CITU TOKa-
3aHue BosbTMETpA Kiacca 1,0 ¢ npenenom uzmepenus 300 B coctaBumno 75 B

a) 4%; 0) 1%; B) 4 B.

IIpumep 3aganus 11 py0oeKHOI0 KOHTPOJIs 2
PyOexxHblli KOHTPOJIb 2 OCYIIECTBIISIETCS B BUAE KOHTPOJIBHOM MO Teme
«3mepeHue DIEKTpUYECKUX BeIWYMH». [IpuMep 3amaHus i KOHTPOJIBHOM
paboThI MPUBENICH HUXKE.
3amaun
1. JlecsITh OJMHAKOBBIX OCBETUTENIBHBIX JIAMII COEAMHEHBI MapajuieabHo. Tok
kaxaor mammel |, = 0,3 A. Onpenenuts aOCOMIOTHYIO U OTHOCHUTEIHHYIO
IIOIPEIIHOCTA aMIIEPMETPA, BKIIOUEHHOI'O B HEPA3BETBIICHHYIO 4acTh LEIH,
ecqm ero nokazanud |, = 3,3 A.



2. Jlnsi w3MepeHus 3aTpaThl JHEPTUM B TEUEHHWE CYTOK OBLIM 3aMepeHBI
HanpspkeHue cety 215 B BoinbTMETpOM Ha HOMHMHaANIbHOE Hampsikenue 250 B
Kiacca TouyHoctd 1,5 u Toxk 120 A amnepmerpom Ha 150 A kacca TOUHOCTH
1,0. Ompenenutb KOJMYECTBO SHEPIHM, PACXOJyeMOE€ B TMEUd 3a CYTKH, U
HanOOJIBIIYI0 BO3MOXKHYIO a0COJIIOTHYIO U OTHOCUTEIBHYIO MOTPEIIHOCTH MPU
€€ U3MEPEHUH, €CJIU BpeMs U3MEPSIETCS C TOYHOCTHIO 10 1 MUH.

3. Pacuiupenne mnpenena M3MEpPEHUs  AIEKTPOCTATUYECKOTO  BOJBTMETpa
ocymiecTBiIsieTcss 1o cxeme. OmnpenenuTh BEIWYUHY T00aBOYHON EMKOCTH,
€CJIM TIpeies U3MEepeHus BoiabT™MeTpa Ha 1,5 kB HeoOxoauMo pacuputh 10 15
kB, eMKocTh BoinbTMETpa 3 107 MxD.

v Cl
4, HpH IMOAKIOYCHNHN KAaTYHIKH MHAYKTHUBHOCTH K HCTOYHHKY ITIOCTOAHHOI'O

ToKa amnepmeTtp nokaszan =12 A, Bonsr™merp U=24 B. [Ipu nojkitoueHun K ceTu
nepeMeHHoro Toka nokaszanus cramu 1=2 A, U=24 B. Yacrora cetu 50 I'u. Onpe-
JI€TIUTh UHIYKTUBHOCTh KaTYIIIKU.

IIpumep 3apanus 1A pyOoeKHOT0 KOHTPOJIs 3

PyOexxHblli KOHTpPOJIb 3 OCYIIECTBIIAETCS B BHJE KOHTPOJIBHOW MO TEME
«O0paboTKa pe3yabTaTOB MHOTOKpPAaTHBIX H3MepeHui». [lpumep 3amanus g
KOHTPOJIbHOM paOOThI IPUBEAEH HIKE:

Hcnons3ys crnocol mociaeaoBaTelbHbIX pa3HOCTEH, ONPEAEIUTb, IPUCYTCTBY-
€T JIM CUCTEMATHYEeCKasi NOTPEIIHOCTh B PALY Pe3yJIbTaTOB HAOMIOACHH (3a1aeTcs
IpPernoiaBaTeseM).

[TpoBecTu 00pabOTKy HAOMIOACHHUI B TAKOM MOCIE0BATEIBHOCTH:

1. UckntounTh M3BECTHBIE CHCTEMATHYECKHE MOTPEUIHOCTH U3 Pe3ysbTaToB
VM3MEpPECHUMN.

2. Boruncnuth cpenHee apu(pMeTHUYECKOe 3HAUEHUE HCIPABICHHBIX PE3ylib-
TaTOB HAONIONEHUH X, KOTOPOE TMPHHUMAETCS 3a PE3YJIbTaT HW3MEPEHHs, CCIIH
MOJITBEPXKJIAETCSl TUIIOTE3a O HOPMAJIbHOM pAaclpeiesieHUH pe3ysbTaToB HaOio-
JICHUH U psiJl HAOMIOACHUI HE COJEPIKUT ITPOMAXOB.

3. Borumcnuts cMemeHHy0 (S) u HecMemeHHYR (S) cpelHeKBagpaTHye-
CKYIO MTOTPELIHOCTb PsiJia U3MEPEHUN.

4. BbIUMCIIUTh CPEIHEKBAAPATUYECKYI0 MOTPEIIHOCTh CcpeaHeapudpmeTnye-
CKOT'O 3HaU€HUs 1o popmyIie.

5. IlpoBepuTh runoTe3y 0 HOPMAJIBHOM pAaCIpPEACIICHUH PE3yJIbTaTOB HAOIIO-
JCHUM.

6. BoisiBUTH rpyOble MOTPEIIHOCTH.

/. BpIUMCIUTD TOBEPUTENBHBIE TPAHULIBI (TIPEIEIbl JOIYCKAEMBbIX 3HAYEHUN)
CIIy4allHOW COCTAaBJIIOLIEH ITOIPEIIHOCTA U3MEPEHUM.

16



IIpyMepHBIH CIIUCOK BOIIPOCOB K 3a4eTy

1. Metpomnorus. [Ipeamer nzyueHus.

2. ®usnueckas BenuunHa. [IpuMeps! Gr3nuecKux BEIUYUH.

3. Cucrtema equHUIL PU3NIECKUX BETUUHH.

4. Nzmepenue. OCHOBHOE ypaBHEHUE U3MepeHUs. VICTUHHOE U 1eHCTBUTEb-
HOE 3HAYCHUS U3MEPSEMON BEJINYMHBI.

5. Mertpuueckas cuctema mep. Mctopust co3ganus. OCHOBHBIE €AMHUIIBI.

6. Cucrema CU. CucteMHbIe 1 BHECUCTEMHBIC SAUHUIIBI. Pa3HOBUIHOCTH CH-
CTEeMHBIX eUHUII. BelecTBeHHbIe U SHEpreTUYecKre GU3NYECKUE BETUYUHBI.

7. llkana ¢usudeckor BearunHbl. [IpruMepsl pa3anuHbIX HIKaI.

8. IlpsiMble, KOCBEHHBIE, COBOKYITHBIE U COBMECTHBIC U3MEPECHHSL.

9. Meroan! u3mepenuid. Knaccudukarms METo10B U3MEPEHUH.

10. Nsmepenne. Knaccudukanust usmepeHuit. Y clioBus U3MEpPEeHHI.

11. [TorpemHoctu usmepenuit. Kinaccudukaius morpemHocTei.

12. CBoiicTBa CITy4ailHON U CUCTEMATHYECKON MOTPEIIHOCTEN U3MeEpe-
HUM.

13. Bunbl cuctematndeckux norpemHocTeil. CnocoObl UX yCTpaHEHUS.

14, CpenctBa usmepenuid. Knaccuduxaius cpecTB u3MepeHu.

15. DnemeHTapHbIe cpeicTBa u3MepeHuit. [Ipumepsl 3ieMeHTapHbIX
CPENCTB U3MEPEHHUI.

16. KommiekcHble cpenctsa n3Mepennil. [Ipumepsl KOMIIIEKCHBIX
CPENCTB U3MEPEHHUI.

17, CTpyKTypHBIE CXEMBI CPEICTB UBMEPEHUN. METPOIIOrMYECKHE XapaK-
TEPUCTUKHU CPEICTB U3MEPEHU.

18. Kitaccel TOYHOCTH CPENCTB U3MEPEHUM.

19. [ToBepka cpeacTB usmepeHuil. [IoBepouHbie CXEMBI.

20. XapaKTEepUCTUKHU NEPUOIUUECKUX CUTHATIOB.

21. MarnuTosaeKTpuYecKiue U3MEPUTEIbHBIC TPHUOOPHI: YCTPOHCTBO,
Ha3HaueHue, 00JaCTh MPUMEHEHUSI.

22. DneKTpOMarHuTHBIE TPUOOPHI: YCTPOHUCTBO, HA3HAYEHUE, 00IACTh
MIPUMEHEHUS.

23. DneKTpoAMHAMHUYECKUE TPUOOPHI: YCTPONUCTBO, HA3HAYEHHUE, 00JIACTh
IPUMEHEHUS.

24, DNeKTpocTaTUUYeCKue NpruOOpHI: YCTPOMUCTBO, HA3HAYEHUE, 001aCTh
IPUMEHEHUS.

25. MeTonpl U3MepeHns TOKa U HaIPSHKCHUS.

26. MeTtob! paciiipeHust NpeIesioB U3MEPEHUs TOKa U HAIIPSAKEHUS.

217. Metonpl n3MEpEeHHs IEKTPUUECKOTO CONPOTUBIICHUS.

28. Metoabl U3MEpEeHHs] EMKOCTH U MHAYKTUBHOCTH.

29. ['ocymapcTBenHast MmeTposiorudeckas ciyxoa PO. Ctpykrypa u
dbynaknuu. 3akoH PO «O06 obecrnieueHnn eTMHCTBA U3MEPECHUIN.

30. MeTtponoruueckue ciayO0bl peaepaabHbIX OPraHOB UCTIOTHUTEHHON

BJIACTH U FOPUINYCCKUX JINII.
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31. ['ocynapcTBenHas cucrema cranaapruzanuu. Llenu u 3agaum cras-
JapTU3ALUH.

32, [Mpuniune! crangapTuzamuu. opMel cTaHIAPTU3ALUH.

33. CranaapTel ¥ TeXHUYECKUE ycioBus. Kareropuu v BUJIbl CTaHAApTOB.
Pa3paboTka 1 mpuMeHeHre CTaHIapTOB.

34, Cranpapruzanus B PO. Buabl 1 MeTO/1bI CTaHAPTU3ALINH.

35. B3anMo3aMeHsIeMOCTh KakK OJIMH M3 MPUHIIAIIOB CTaHAaPTU3ALINH.

36. CepTtuduxarus NpoayKIUN U YCIYT.

6.5. ®oH/1 OLICHOYHBIX CPEICTB
[Tonuplil OaHK 3aaHUl IS TEKYIIETO, pyOeKHBIX KOHTPOJIEH U MPOMEXKY-
TOYHOM aTTECTAlMU IO JTUCLUIUIMHE, IOKA3AaTENN, KPUTEPHUH, Kbl OLICHUBAHUS
KOMIIETEHIINH, METOAUYECKAE MATEPHUAJIbl, ONPEAEIIONINE MPOLEAYPhl OLIEHUBA-
HUsl 00pa30BaTENIbHBIX PE3yJIbTaTOB, MPUBEJIEHBl B y4€OHO-METOJIUYECKOM KOM-
IIJIEKCE TUCLIUIUINHBL.

7. OCHOBHASA 1 JTONNOJIHUTEJIBHAA YYEBHASA JIMTEPATYPA

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa

1. Metponorust u paguonsMmepenus: YueOHuk st By30B. / [lox pen. B..
Hedenosa — M.:Beicuias mkona, 2003. — 526¢.

2. PanneB I'.I'. MeTonbl U cpeAcTBa U3MEPEHUN: YUEOHUK /JIS CTYACHTOB
BY30B. .-M.: Akanemus, 2004.-311c¢

3. Ceprees A.I'. Metrponorus: Yua.mocooue st By30B.-M.: «JIO['OC»,2005.-
270c.

4. ®emroxuH B.K. OcHOBBI KBanMMETpUH. YTIpaBiIeHUE KAYECTBOM MPOAYK-
uuu: YueoHoe nmocodue. - M.: @ununs, 2004. — 295c.

7.2. lonoJIHUTEIbHAS Y4eOHas JuTeparypa
1. I'ynkos II.A. OGmas Teopus usmepenuii: Yuednoe nocooue. — Kypran.:
N3n-Bo KI'Y, 2009. — 53 c.
2. JlIuputu .M. OCHOBBI CTaHIAPTU3AIMUH, METPOJIOTUU, CEPTUPUKAIIUU.
VYu.qns By30B.-M.:FOpaiit,2001 — 268c.

8. YA EBHO-METOANYECKOE OBECIIEHEHHE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIIUXCSI

1. ImutpueBa O.B. OO6paboTka pe3yabTaTOB MHOTOKPATHBIX H3MEpPEHUH.
MeTtonnueckue ykazaHus M1 KOHTPOJbHBIE 3aJjaHusl JIJIsl CTYJIEHTOB 3a04HOM (op-
MBI 00y4YeHHs HampaBiIeHUN «YTpaBlieHHE B TEXHUYECKUX CHUCTEMax», «ABTOMa-
TH3alMs TEXHOJOTUYECKUX MPOLIECCOB U MPOU3BOACTB». — Kypran, 2013.

2. Imutpuea O.B. MeToasl u cpeicTBa U3MEpEHUs DJIEKTPUUECKUX BEIJIH-
yuH. MeToanueckne yKa3aHus Ui NPAKTUYECKUX 3aHATUH 10 KypcaM «Metposo-
I'Usl, CTaHAApTU3aLUs U cepTUudUKamsy, «MeTpojorus u u3MepUTeNbHas TEXHU-
Ka» JUIsl CTYZICHTOB OYHOM M 3a09HON (hOpM OOyUeHHMsI HAPABJICHUNA «Y IpaBICHUE
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B TEXHMYECKUX CHUCTEMax», «ABTOMAaTH3alUsl TEXHOJOTMYECKUX IMPOILIECCOB U
npousBoAcTBY». — Kypran, 2013.

3. Amutpuena O.B., Kamkun U.I1. OcHOBBI U3MepUTENbHON TEXHUKHU. Me-
TOJAMYECKHUE YKa3aHUs K KOMIUIEKCY J1abopaTopHbIX padbore 1no Kypcam «Metposo-
r'si, CTAaHAAPTU3ALMS U cepTUPUKALUSY, «MeTpoaorusi U u3MepuTesbHas TEXHHU-
Ka» JUIsl CTYJIEHTOB OYHOM M 3a04HON (hopM 0OyUeHHMs HapaBJICHU «Y IpaBiIeHUE
B TEXHUYECKUX CHCTEMax» U «ABTOMAaTH3alUsl TEXHOJOTUYECKUX IPOLECCOB U
npousBoacTBy. — Kyprawn, 2016.

4. ImutpueBa O.B. MeToabl U cpeACTBa U3MEPEHUSI T€OMETPUUECKUX Pa3-
MEpOB JIeTajeil B MalIMHOCTPOCHHWH MeToanyeckue yKa3aHus K JiabopaTOopHOU
pabote mo Kypcam «MeTpoJiorusi, CTaHAapTH3AM U cepTuduraus», «MeTtpoo-
TUSl 1 U3MEPHUTEIIbHAS TEXHUKA» JIJIS1 CTYICHTOB OYHOW M 3a09HOU (popM 0OydeHUs
CIEIUAIBHOCTH «ABTOMATU3AIIMS TEXHOJIOTMYECKUX MPOLIECCOB U MPOU3BOACTB (B
MaIlIMHOCTPOEHUHN)» W HANPABICHUN «YTPABICHUE B TEXHUYECKHX CHUCTEMAaxX» U

«ABTOMaTI/ISa]_II/I}I TCXHOJIOTHYCCKHUX IIPOOCCCOB M IIPOU3BOACTB» ». — KpraH,
2012.

9. PECYPCBI CETU «<MHTEPHET»,
HEOBXO/IMUMBLIE U1 OCBOEHUA INCIUITINHBI

1. http://www.bookarchive.ru — DnekrpoHHbIC Bepcuu y4COHHKOB
2. http://www/informika.ru — DnekTpoHHas Bepcusi y4eOHHKOB

3. http://window.edu.ru — Equnoe okHO 00pa3oBaTebHBIX PECYPCOB
4. dist.kgsu.ru - Cuctema moanepxku yaeonoro mpomecca KI'V;

10. YH®OPMAIIMOHHBIE TEXHOJIOI'UU,
IMPOT'PAMMHOE OBECIIEYHEHUME
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBI

1. OBC «JIanb»

2.9BC»KoHCYNbTaHT CTYIEHTa»

3. OBC «Znanium.com»

4 .»I"apaHT» - ClIpaBOYHO-TIPABOBAs CHCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI

MarepuaibHO-TEXHUYECKOE OOecreueHrne Tmopean3alu  JUCHUTUIMHBI

ocylecTBisieTcss B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO no nanHo# oOpazo-
BATEJIBbHOU NMPOrpaMme

12. /{sist CTyI€eHTOB, 00Y4YAOUIUXCH € UCMOJIb30BAHUEM JUCTAHIUOHHBIX
00pa3oBaTeJbHbIX TEXHOJIOT U
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[Ipu ucnonbp30BaHUM 3JIEKTPOHHOTO O0YUYEHUS U AUCTAHIIMOHHBIX 00pa3oBa-
TenbHbIX TexHosorui ( ganee D0 u JIOT) 3aHATHS NOJHOCTBIO MM YaCTUYHO
IPOBOJASTCS B peXuMe OHNaiH. OO0beM JUCHMIUIMHBI U PACIIPEAEICHUE HArPy3KU
1o BujaM paboT cooTBeTcTBYET II. 4.1. Pacnpenenenue 0amioB COOTBETCTBYET II.
6.2, 1160 MOKeT ObITh U3MEHEHO B COOTBETCTBUHU C PELIECHUEM Kadenpsl, B CIy-
yae nepexona Ha D0 u JJOT B mpouecce o0yuyenus. Pemenue kadenpst o6 uc-
IOJIb3YEMBIX TEXHOJIOTUSIX M CHUCTEME OLEHUBAHUS JOCTHKEHUIH 00ydaroIuxcs
NPUHUMAETCS C YUYETOM MHEHHS BEYILErO NPEernoJaBaTess u JOBOJUTCS 10 CBEJle-
HUS 00yYaromuxcs
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[MTPMJIOXKEHUE 1

AHHOTaIMs K pabodeil mporpaMme JUCHUIUIMHBI

«MeTpOJIOFI/IH H UBMEPUTCIbHAA TCXHUKA)
15.03.04 — ABTOoMaTHU3anusa TEXHOJIOTHUECKUX
MIPOIIECCOB U MTPOU3BOICTB.
HanpasnennocTs:
ABTOMAaTH3aIUs TEXHOJOTHYECKHUX MIPOIIECCOB U TPOU3BOJICTB
(B MalIMHOCTPOCHUN )

Tpynoemxocts auciurivHbl: 3 3E (108 akageMuueckux 4acoB)
Cemectp: 4 (ounas popma 00ydeHus),3 (3ao0unasi hpopma 00yueHus).
dopma MpOMEKYyTOUHOM aTTECTAIlUU: 3a4eT

ConeprxaHne JUCHUIUIMHBI

IIpenmer Metposioruu. Posib METPOJIOTMHM M TEXHUYECKUX H3MEPEHUH B
o0ecrieueHnu KayecTBa NpoaAyKuuu. OCHOBHbIE IOHATHUS U OIPEEICHUS METPOJIO-
ruu. Ou3nyeckre BEIUYHUHBI Kak 00beKT n3mepenuil. [1lkansl namepenuidi. Buabl
n3mepeHuid. OCHOBHBIE XapaKTEpUCTUKU M3MepeHul. [Ipunnuner namepennit. 13-
MEpPEHHE U €r0 OCHOBHBIE onepanuu. OCHOBHBIE 3Tanbl W3MepeHnil. CTpyKTypHBIE
DJIEMEHTBl U CXEMBbI CPEACTB HM3MEpPEHHs. METpOJIOrnYecKre XapaKTepUCTHKU
CPEACTB u3MepeHus: u ux HopmupoBanue. Cpeactsa usmepenuid. Kimaccuduxanus
cpenctB uzMepeHuil. CTpykTypa U Kiaccudukanus U3MEpPUTENIbHBIX TpeoOpa3zoBa-
Tenel. MeTonbl U3MEPEHUS IIEKTPUUECKUX M HEIJIEKTPUUYECKUX BEIUYMH. DJIEK-
TpousMepuTeNbHble Npubopsl. [IpsiMbie MHOrOKpaTHbIE U3MepeHusi. OTHOKpaTHbIE
n3mepenus. Kocsennsie nsmepenus. [loaroroBka n3aMepuTesbHOrO SKCIIEPUMEHTA.
OOpaboTka pe3ynbTaToB H3MepeHus. EnuHcTBO m3MepeHuid. ['ocymapcTBeHHOE
ylpaBjeHUe o0ecrieueHrneM eIUHCTBa u3MepeHuid. ['ocynapcTBeHHass METpoIoru-
yeckas ciayk0a. ['ocynapcTBeHHbIN KOHTPOJIb 3a cpeacTBamMu n3Mepenuit. [loepka
cpenctB u3MepeHuil. CyIHOCTh U COJEpKaHUe cTaHaapTuzauuu. HopmaTuBHbIE
JOKYMEHTBI IO CTaHAAPTU3allMU U BUABI CTAHIAPTOB, UX NpuMeHeHue. [IpaBoBbie
OCHOBBI U Hay4Has 0aza cra”mapTusanuu. TexHuuyeckoe peryiaupoBaHue. TexHu-
YECKUI persiaMeHT. 1'oCcy1apCTBEHHBIN KOHTPOJIb U HAJI30pP 32 COOMIOAEHUEM Tpe-
OOBaHMI TOCyapcTBEHHbIX cTaHaapToB. [lonsTue ceprudukanuu. OOs3aTenbHAS
u 100poBoJibHas ceptudukamus. [IpaBuna u nopsa0K NpOBEICHUS CepTUDUKALIUN.
3akoHonarenbHas 0a3a cepTudukanuu. CTpyKTypa NpoLeccoB CepTUPHUKALIUU.
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JIMCT
perucTpanuv U3MeHeHH (10M0JTHeHUuil) B pado4yIo NporpaMmmy
y4eOHOH JUCHUIIIHMHBI
«MeTpos10THsl M U3MEPUTETbHAS TEXHUKA»

N3meHenus / 1onoiHeHHs B pad04y0 NporpaMmmy
Ha20 /20 yuyeOHblii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

W3meHeHust yTBEpKAEHBI HA 3aceAaHUM Kadeapbl « _ » 20 r.,
[TpoTokos Ne

3aBenytomuii kadenpoi « _» 20 T.

N3meHenus / 1onoiHeHUs B pa004y10 NporpaMmmy
Ha20 /20 y4yeOHbIii roxa:

OTBETCTBEHHBIN MTPENOIaBATEIb / ®.1.0. /

N3meHeHust yTBEpKIEHbI HA 3aceaHUM Kadeapbl « _ » 20 1.,
[TpoTokos Ne

3aBenyromuii kadeapoi « _» 20 r.
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