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JIncer akryaauszanun padoueil nporpaMmbl

Pabouas mporpamma nepecmMoTpeHa, 00cykaeHa u ogoopeHa i peanuzauuu B 2022 - 2023
y4eOHOM rofy Ha 3acelaHud Kaeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokonm oT 20 1. Ne

3aB. kadeapoii C.M.ZHI[pCGB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u o100peHa s peanmzaruu B 2023 - 2024
y4eOHOM roy Ha 3acefaHuu Kadeapsl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPABICHUS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa U 0100peHa s peasmzaruu B 2024 - 2025
y4eOHOM roJy Ha 3acefaHuu Kadeapsl ABTOMAaTH3MPOBAHHBIX CUCTEM YIIPABICHHS

IIporokom ot 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzauu B 2025 - 2026
y4eOHOM rofy Ha 3acefaHuu Kageapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIPABICHUS

[Iporokonm oT 20 . Ne
3aB. kadeapoii C.M. Aunpees




1 Ilesin ocBOeHMS TUCHMILINHBI (MOXYJIA)

3aKiII04YaeTcs B (GOpMUPOBaHUY 3HAHUN M YMEHHH, HEOOXOMMBIX JIJIsI BRIOOpA, CO3aHus,
BHEJIPCHUS M JKCIUTyaTallud aBTOMATU3UPOBAHHBIX CPEJCTB TEXHOJOTMUYECKUX H3MEpPEHHH, a
Takke HH(POPMAILIMOHHOTO 00ECIIeYeHHUsI CHCTEM aBTOMAaTH3aluU

2 MecTo JUCUMILIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa30oBaTeibHOI NPOrpaMMbl

JucuunnnHa TexHu4yeckre H3MepeHHs W TpUOOpPHI BXOAUT B 00s3aTENbyl0 YacTh
ydeOHOTro Tu1aHa 00pa3oBaTeIbHON MPOTPAMMEI.

Jins  u3ydeHWs  AMCLUUIUIMHBI ~ HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BIIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHSI AUCLUIUINH/ IPAKTHK:

HauepraTenbHas reoMeTpus U KOMIbIOTEpHAsI Tpaduka

BBenenue B HanpaBieHue

[Mudpossie TexHOJIOTHMH OOPaOOTKM MH(POPMALMU B aBTOMATU3MPOBAHHBIX CHCTEMax
yIpaBJICHUS

OCHOBBI 00bEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHPOBAHUS

MertpoJorus 1 cpeacTBa U3MEpEeHUn

ITporpamMMupoBaHue U OCHOBBI AJITOPUTMH3ALUN

DNEKTpUUECKUE U3MEPEHUS

Teopus skcriepruMeHTa ¥ HayKa O JaHHBIX

3HaHus (YMEHMs, BIaJIEHUs), NOJyYEHHbIE NIPU U3YYEHUU JAHHOM TUCLMIUIMHBI OyayT
HEOOXOUMBI JUTSl U3yYeHUS TUCIUILTNH/TIPAKTHK:

IlonrotoBka K  mpoueAaype 3alMThl M NpOLEeAypa  3allUThl  BBIITYCKHOM
KBaJTM(PHUKAITMOHHON pabOThI

[ToaroToBka K cjaue u caya rocyJapCTBEHHOTO SK3aMeHa

3 KomnereHunu o0y4aromerocsi, popMupyemMbie B pe3ya1bTaTe 0CBOCHHUSI

AMCHUIIMHBI (MOLYJIS1) M IJIAHUPYEMbIe Pe3yJbTAThl 00y4YeHusI

B pesynbrare ocBoeHHs TUCHUIUIMHBI (MOAYs) « TeXxHUUecKue u3MepeHust u mpruOoph»
o0yyaromuiics JoKeH 001a1aTh CIeAYIOIUMU KOMIETEHIIUSIMHU:

KOI[ HHIUKATOpa I/IHI[I/IKaTOP JOCTHOKCHUA KOMIICTCHIIMU

OIIK-6 Crnocoben pa3zpabaThiBaTh M HCHOJIB30BATh AITOPHUTMBI U MPOTPAMMBI, COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHH, METOABI U CPEJCTBA KOHTPOJS, JUATHOCTUKU W YIPaBIICHUS,
NPUTOJHBIE JJIS TPAKTUYECKOTO TPUMEHEHHS B cepe cBoeH mpodeccnoHaIbHOM AeITeTbHOCTH

OIIK-6.2 Hcnonp3yeT coBpeMeHHbIE METOJIbl U CPEACTBA KOHTPOJIS, IUArHOCTUKU U
yIpaBlIeHUS Ui NPAaKTHUECKOro NpuUMeHeHHs B cdepe  cBoeit
npodeCCUOHATLHON AeSITEIbHOCTH

OIIK-9 CnocoOeH BBITIONHATH IKCIEPUMEHTHI MO 3aJaHHBIM METOJUKaM M 00pabaThiBaTh
p€3}IHLTaTBI C HpI/IMeHeHI/ICM COBpeMeHHBIX I/IH(l)OpMaI_II/IOHHbIX TGXHOHOFI/Iﬁ U TCXHHUYCCKUX
CPENCTB

OIIK-9.2 BriOupaeT coBpemMeHHBIE CIOCOOBI M CpeiAcTBa 0O0pabOTKH pPE3yJIbTaTOB
HKCIIEPUMEHTA

OIIK-9.3 [Tpou3BoauT 00pabOTKYy pe3yabTaTOB JKCHEPUMEHTa C MPUMEHEHHEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEICTB




4. CTpykTypa, 00bEM U coep:KaHue AUCHUIINHBI (MOAYJIST)
OO0mas TpyI0€MKOCTh AUCITUIUTMHBI COCTABISIET 5 3a4eTHBIX enuHull 180 akaa. 4acoB, B TOM

HUCJIC:

— KOHTakTHas padorta — 106 akaj. 4yacos:
—ayautopHas — 102 akaj. 4acos;
— BHEAYJIUTOpHasA — 4 aKaJ. 4acos;

— caMocCTosITeNbHAs paboTa — 38,3 akaJl. 4acos;

— B (hopme npakTudeckoit moarotToBku — 0 aka. 4ac;
— MOJTrOTOBKA K hK3aMeHy — 35,7 akaj. yac
®dopma aTTecTalum - SK3aMeH
AynuropHas g e
o | womraxrHas paGora E g dopma TeKyIIero
= o X Bu KOHTPOJIS
Pasnen/ Tema 3 (B akaz. vacax) gz A . p Kon
S 3 ©| caMocTosATenpHOM | ycIeBaeMOCTH U
JIACIUTITHHEL b £ o ., | xomMmeTeHmIM
&) 2 5 paboThI MIPOMEKYTOYHOMH
mab. | mpakT. | 5 & arTecTa
Jlex. 23 105051
3aH. 3aH. | O &
1. U3mepenue teMmeparypbl
CamocTosTenpHOe
u3ydeHue yueOHoM R
1.1 N3mepenne ye y OTtu€r u 3ammra
JNTEPATYPEI, N
TeMIIepaTyphl 2 8/2,811 2 2 nabopaTopHOH
HOATOTOBKA K
KOHTaKTHBIMH METOJIaMHU paboThI
11a00paTOPHBIM
3aHATHAM
6
CamocTosTenpHOe
1.2 Wzmepenue u3ydeHue yueOHoM N
TeMIIepaTypsl b y;me a¥ bl YCTHEI onpoc,
Paryp 2 2 2 2 PaTypel, KOHTPOJIBbHASI
OCCKOHTAKTHBIMH HOATOTOBKA K
pabota
METOJAaMHU n1a00paTOPHBIM
3aHATHAM
Hroro no paszaery 4 |110/2,81 4 4
2.  UsmepeHume  HaBIICHUA,
KOJIMIECTBA, PACX0/a M YPOBHSI
CamocrostensHOe | OTuér u 3amura
2.1 Metoasl u3MepeHUs o o
u3yueHue yueOHoi| abopaTtopHOU
nasnenust. Kiaccnguxamust .
JHUTEPATYPBI, paboTHl Y CTHBIH
METOJI0B U CpENCTB 4 6/31 2 2
N MOATOTOBKA K ompoc,
M3MEpeHHH JaBJICHUSL.
11abopaTOPHBIM KOHTPOJIBHAS
Jaruynku tuna Metpan
3aHATHIM pabota
2.2 N3mepenune CamocrostensHoe | OT4€T M 3ammra
KOIMYecCTBA U  pacxopa u3ydeHne yueOHoii| mabopaTopHOM
JKUJIKAX M Ta3000pa3HbIX 6 4 QA 5 5 JUTEPATYPHI, paboThl Y CTHBIH
cpexncts. Kiaccudukanus MOJrOTOBKA K orpoc,
METOJI0B HU3MEpeHus 11a00PaTOPHBIM KOHTPOJIbHAS
pacxona 3aHATHAM pabora
CamocrostensHOe | OTuér u 3amura
2.3 UsmepeHue ypoBHS u3yueHue yueOHoi| 1abopaTtopHOU
KHAKAX M CHIIYYHX 4 3O ’ ’ JHUTEPATYpBI, paboTHl Y CTHBIH
MaTepHasoB. MOJTOTOBKA K ompoc,
Knaccupukanus MeTonos 1a00PaTOPHBIM KOHTPOJIbHAs
3aHATHIM pabota
HWroro no pazneny 12 | 22/91 6 6




3. Meroxsl ¥ puOOPHI aHATH3a
COCTaBa BEIICCTB

3.1 ABTOMaTHYECKUH CamocrosrensHoe | OTyér u 3amuTa
ra30BbIA aHaus. n3yueHue yueOHoi| abopaTtopHOU
Knaccugukanust MeTonoB. 4 /41 ’ 5 JIUTEPATYPHI, paboThl. YCTHBIN
T'a3oananu3atopsl, HOJTOTOBKA K ompoc,
xpomarorpadsl, 11a00paTOPHBIM KOHTPOJIbHAS
MacC-CIIeKTPOMETPEI 3aHITUSIM pabota
3.2 U3mepenue BIaXHOCTH| 6 .
CamocTtosTensHOe | Y CTHBIN ompoc,
Ta30BBIX CPel U CHITYyYHX o
2 2 4 |uzyuyeHue y4yeOHOM|  KOHTpOJIbHAs
MaTepHUaoB.
JTUTEPATyPhI pabota
Knaccudukarms MeToz08
33 Wzmepenue .
CamocTtosiTenpHOe | Y CTHBIN ompoc,
KOHIICHTpaLUH o
2 2 2 |uzyuyeHue y4eOHOM|  KOHTpOJIbHAas
BOJOPOJAHBIX HOHOB.
JTUTEPATyPhI pabota
pH-meTpo1
Hroro mo pazneny 8 8/41 6 11
4. M3mepeHue IeOMETPUYECKUX
pasMepoB M MEXaHHYECKUX
BEJIMYUH
4.1 N3mepenne IToaroroBka k OTtu€r u 3ammra
TreOMETPUUECKUX pa3MepoB| 6 2 6/411 1 3 1a00paTOPHBIM nabopaTopHOH
Y MEXaHWYECKHX BEINYMH 3aHATHSIM paboThI
Hroro mo pazneny 2 6/41 1 3
5. TlpubGopel ¥  cHCTEMbI
KOHTPOJISL OKPYXKAIOIIeH Cpeibl
Y IPOMBIIICHHBIX BHIOPOCOB
5.1 TIpuGopbl U cUCTEMBI ..
KOHTPOIS  OKpysaromeii INoxroroBka K Otyér u 3ammura
p pyx 6 2 5/41 5 11a00paTOPHBIM nabopaTopHOA
Cpembl W TIPOMBIIUICHHBIX
3aHITUSIM paboThI
BbIOPOCOB
Hroro mo pazneny 2 5/41 5
6. ABTOMaTH3UPOBAHHbBIE
CHCTEMBI KOHTPOJIS
6.1 Konrpons
TeMIEPATYDEI KHKOH CamocTosTesbHOE
2 2 |u3ydyenue yueOHOI| YcTHBII onpoc
CTaJlH. Konrponb
JIUTEPATYPhI
KOHIICHTpAlluk BOJOPOJIA.
6.2 [Tpumepsi| 6
ABTOMAaTH3UPOBAHHBIX CaMocCTosITeNIbHOE
CUCTEM KOHTPOJIS 2 4 |uzyueHue yyeOHOI Pedepar
TEXHOJIOTHIECKUX JUTEPaTyphI
apameTpoB
HWroro no pazneny 4 6
7. MeTtponormueckoe
obeclieyeHne TEXHOJIOTUYECKHUX
M3MEPEHU MEeTaJUTypTHIeCcKOn
MIPOMBIIIIICHHOCTH
7.1 MeTtponormueckoe
obecrieueHue
O — CamocTosTesbHOe
. 6 2 3,3 |u3yuenue yueOHOH Pedepar
n3MepeHuit
. JIUTEPATYPHI
MEeTaJUTypTHYECKOH
HPOMBIIITIEHHOCTH
Hroro no pazaeny 2 3,3
8. Ox3amen
Teopernueckue
8.1 Dx3ameH 6 P
BOIPOCHI, 33/1a9a
Wroro no paspeny
Uroro 3a cemectp 34 |51/23,8U| 17 38,3 JK3aMeH




Hroro no aucruminHe

34

51/23,8
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiig  peanu3zanu  NPEAyCMOTPEHHBIX BUIOB y4eOHOM paboThl B  KayecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MPENOJaBaHUM AMCUUIUIMHBI «TeXHHYEeCKHe W3MEpEeHus M
PUOOPBI» UCTIOIB3YIOTCS:

Tpaauumonnsie 0O6pa3oBaTeNbHbIE TEXHOJIOTUN — MH(OPMAIIMOHHAs JIEKLIUS (BBOJHYIO
JIKIUIO0, T/I€ JaeT MepBOe MPEACTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAYEHUEM
U 3aJlayaMi Kypca); JeKIUH — KOHCYJIbTAIlH, U3JI0)KEHHE HOBOTO MaTepuaa COMpPOBOXKIAETCS
MIOCTAaHOBKOM BONPOCOB M JMCKYCCHEH B MOMCKaX OTBETOB HA 3TH BOINPOCHI; JabOpaTOpHBIE
paboThI.

Texnonoruu npoOiaeMHOro 00ydeHHs] — MPOOJIEMHBIEC JIEKLIUU SBISETCA PE3yJIbTaTOM
YCBOEHHsSI TOJIYYEHHOW MH(GOpPMAIMM TOCPEACTBOM IIOCTAHOBKM MPOOJIEMHOTO BONpoca H
MOMCKAa TIyTeW ero pemeHus; JadopaTopHbie pabOThl € WCIHOJIB30BAHUEM IPOOIEMHOTO
o0y4yeHHe, KOTOPOE 3aKII0YACTCs B CTUMYJIMPOBAHUH CTYIEHTOB K CAMOCTOSITEIBHOM «100bI4e»
3HaHUU, HEOOXOIUMBIX JUISl PEILIEHUS] KOHKPETHOU MPOOIEMBI.

WNudpopMaimoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJOTMH — B  XOJe
NPOBEJCHUS JIEKIMOHHBIX 3aHATHH TNpPEAyCMaTPUBAETCS HCIIOJIb30BAHUE 3JIEKTPOHHOTO
JIEMOHCTPAIIMOHHOTO MaTepuana (JEKIMH-BU3yalln3allii), UCIIoJIb30BaHue MHTepHET pecypcoB
JUTSI IPOMEKYTOUYHBIX aTTECTAllM U TPOBEPKU OCTATOYHBIX 3HAHUN

JleKIIMOHHBIA MaTepuan 3aKperuisieTcss B XOJe JIabopaTOpHBIX paboT, HAa KOTOPBIX
BBITOJIHSIOTCS TPYIIIOBBIE UM MHAUBUAYAIbHbIE 3aJaHUS 110 TPONUIEHHON TeMe.

CamocrosaTenbHas paboTa CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITENIbHOU MPOpaboTKe B
MPOLIECCE BBIMOJIHEHUS KOHTPOJbHBIX paboOT, a Takke B IMpoliecce MOArOTOBKH K YCTHOMY
OIIPOCY, TECTUPOBAHUIO U HTOTOBOW aTTECTAINH.

B xoze npoBeieHus JEKIIMOHHBIX 3aHATHI IpelycCMaTpUBaETCs:

- HCIOJBb30BAHMUE HJIEKTPOHHOTO JEMOHCTPAMOHHOTO MaTepHaja IO COBPEMEHHOU
M3MEPUTEITBHON TEXHUKE;

- IICTIOJIb30BaHHE YJICKTPOHHBIX YU€OHUKOB 110 OTJEILHBIM TeMaM 3aHATHIA;

- BCTPEYU C MPEACTaBUTENSAMH HPOCKTHBIX M oOcHyxkuBaromux mnpeanpustuii: OO0
«OCK», OO0 «Mudopmcepsuc MMK», OO0 «KoncOMy; npexamnonaraeMbie TEMbI BCTPEY:
«HHOBanuu B 00JacTH KOHTPOJILHO-U3MEPUTENBHON TEXHHUKW», «HTeIneKTyanpHbIe
MeXaTPOHHBIE CUCTEMBI», «/lMarHocTHKa 1 MOBEpKa CPEACTB U3MEPEHUIT.

- AQKTUBHBIC M HMHTEPAKTHUBHBIE (OPMBI OOYUEHHs: BapUATHBHBIN ONPOC, TUCKYCCHUH,
YCTHBI OINpOC, KOHTpPOJIbHAsE paboTa, TECTOBBIM OMNPOC, HWHAMBUAYAIbHAs —«3alIUTa»
1a0opaTOpHBIX paboT H T.1.

6 YueOHO-MeTONMYECKOE 0O0ecTedeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuXxcst
IIpencraBieHo B IpUI0KEHUU 1.

7 OuneHOYHbIE CpeICTBA JIsl IPOBeIeHHUs MPOMEKYTOUYHOM aTTeCTAlNU
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHO-MeTOAUYecKOe M MHPOPMAITMOHHOE O0ecnevyeHHe JUCIUIIIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Caxun, C. I'. Cpencta aBTOMaTHUECKOI'O KOHTPOJISI TEXHOJIOTMUECKHUX [TapaMETPOB :
yaeOnuk / C. I'. Caxwun. — Cankr-IletepOypr : Jlanms, 2014. — 368 c¢. — ISBN
978-5-8114-1644-8. — TekcT : 31eKTpOHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTeMA. —
URL: https://e.lanbook.com/book/51355 (mata obpamenus: 18.09.2020). — Pexxum pocrtyma:
JUISL aBTOPU3. TIOJIB30BATENEH.

2. I'pebennnkoBa, B. B. Texunueckue uamepenus 1 mpuOopsl : yuedHoe mocodue / B. B.
I'pebennukoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Maraurtoropck, 2014. - 150 c. : nn.,
cxemsl. - URL:



https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdt&view=true (nata obpamenus: 14.05.2020). - MakpooOBeKT. - TEKCT : 37EKTPOHHBIMN.
- ISBN 978-5-9967-0543-6. - UmeeTtcst neyaTHBIM aHAIOT

0) lonotHuTE/ILHASI IUTEPaTypa:

1. Adanacwes, A. A. duznueckre OCHOBBI U3MEPEHUN U ATAJIOHHI : yuel. mocooue / A.A.
Adanacees, A.A. Iloronnn. — Mocksa : UHOPA-M, 2018. — 246 ¢. — (Briciee oOpa3oBaHue:
bakanaBpuar). — www.dx.doi.org/10.12737/textbook 598da02128e609.60046688. - ISBN
978-5-16-012858-0. - Tekcer : anekrponnsIit. - URL: https://znanium.com/catalog/product/882396
(mata oopamenus: 18.09.2020). — Pexxum qoctyma: mo moImmcKe.

2. Caxun, C. I'. [IpuOopsl KOHTpOJISI COCTaBa M KauyecTBa TEXHOJOTMYECKHX Cpex :
yauebnoe mocobue / C. I'. Caxun. — Cankr-IlerepOypr : Jlanp, 2012. — 432 c¢. — ISBN
978-5-8114-1237-2. — TekcT : 371eKTpOHHBIN // JIaHb : 3IeKTpOHHO-OMOIMOTEYHAsI CUCTeMA. —
URL: https://e.lanbook.com/book/4134 (nata obpamienus: 18.09.2020). — Pexxum noctyma: s
aBTOPU3. I10JIb30BATEIIECH.

3. CaxuH, C. I'. CpencrBa aBTOMaTUYECKOTO KOHTPOJISI TEXHOJOTMYECKUX MapaMETPOB :
yuebnuk / C. I'. Caxun. — Cankr-llerepOypr : Jlaws, 2014. — 368 c. — ISBN
978-5-8114-1644-8. — Tekct : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/51354 (mnara ob6pamenus: 18.09.2020). — Pexum nocryma: s
aBTOpPU3. MMOJb30BaTENECH

B) MeToanyeckue ykazaHus:

1. I'pebennuxoBa, B.B. Texnuyeckue wusMepeHuss u mnpudopsl. JlabopaTopHbIit
npakTukym: yde6. mocodue / B.B.I'pebennnkosa, N.I'. Camapuna. — Marautoropck: M3a-Bo
Marauroropck. roc. TexH. yH-1a, 2016. — 102 ¢ — TekcT: HenocpeACTBEHHBII

2.Camapuna, 1.I'. Metposiorus u TeXHu4eckue uamepeHus: npaktukyMm / Camapuna U.T.,
Myxuna E.1O., bounapesa A.P. - MaruuTtoropck: M3n-Bo Marauroropck. roc. TexH. yH-Ta, 2021.
— 57 c. Tekct: HEMOCPEACTBEHHBII

r) [Iporpammuoe odecnneuenue 1 UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieyeHue

Haumenosanue I10 Ne orosopa Cpoxk 1eicTBuUS JTULIEH3UU
MS Windows 7
Professional (s J1-1227-18 0T 08.10.2018 11.10.2021
KJIACCOB)
MS Ofﬁce 2007 Ne 135 o1 17.09.2007 O6eccpouHo
Professional
7Zip CBOOOJIHO  PACHPOCTPAHIEMOE 0ECCPOYHO
FAR Manager CBOOOJIHO  PACHpPOCTPAHIEMOC 0ECCPOYHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMbI

Hassanue xypca

CchIIKa

OnexktpoHHass 0aza nepuoauueckux uzgaHuii East
View Information Services, OO0 «VIBHUC»

https://dlib.eastview.com/

Hanumonanenas MH(POPMALMOHHO-aHAINTHYECKas
cucrema Poccuiickuii  MHAEKC ~ HAy4HOrO
nutuposanus (PMHIL)

URL:
https://elibrary.ru/project _risc.asp

[TouckoBast cucrema Axagemusi Google (Google
Scholar)

URL.: https://scholar.google.ru/




Nudopmanmonnas cuctema - EamHoe OKHO
JIOCTYIIa K HH(GOPMAIIMOHHBIM pecypcam

URL: http://window.edu.ru/

@denepanbHOE TOCYAAPCTBEHHOE OIOHKETHOE
YUpEXKIACHUE «DenepalbHBIN WHCTUTYT
MPOMBIIUIEHHOH COOCTBEHHOCTH)

URL: http://www1.fips.ru/

Poccuiickass T'ocynapctBenHast OHOIHOTEKa.

Katamoru

https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHBIe pecypchl oubnmmoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

VYHuBepcurerckas UHGOpPMAIMOHHAs CHCTEMaA
POCCHA

https://uisrussia.msu.ru

MesxayHapoaHas HAyKOMETpHUYECKast
pedepaTuBHAs U MOJHOTEKCTOBAs 0a3a JaHHBIX
Hay4yHbIX m3ganui «Web of science»

http://webofscience.com

MexnyHapoaHas pedeparuBHas u
HOJTHOTEKCTOBAsl _ CrpaBoYHasi 0aza JTaHHBIX

http://scopus.com

MesxayHapoaHas 0a3a  IMOJHOTEKCTOBBIX
JKypHaIoB Springer Journals

http://link.springer.com/

MexayHnapoaHas KOJIIEKIIUS HayYHBIX
MPOTOKOJIOB MO PA3IMYHLIM OTPACIISIM 3HAHMI

http://www.springerprotocols.com/

MexayHnapoaHasi 6a3a Hay4HbIX MaTepUalIOB B
obnacTH (HU3MYECKUMX HAyK M HHKHHUPHUHTA

http://materials.springer.com/

MexayHapoaHas 0a3a ClpaBOYHBIX W3JIaHHUM 110
BCEM OTpacysiM 3HaHui SpringerReference

http://www.springer.com/references

MexnyHapoaHas pedeparuBHas u
MOJITHOTEKCTOBAsl CIpaBovyHas ©Oa3a JaHHBIX
Hay4YHBIX H3gaHui «Springer Naturey

https://www .nature.com/siteindex

ApxuB Hay4HbIX XypHalioB «HanumoHanbHbIN
AIIEKTPOHHO-MH(GOPMAITMOHHBIN  KOHI[OPITUYM)»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/

9 MaTepuajbHO-TeXHHUECKOe o0ecneueHne JMCIUIINHBI (MOYJIs)

MaTepI/IaHBHO-TeXHI/I‘ICCKOG obOecreueHue JUCHHUIIIIMHBI BKIIFOYACT:




Tun u Ha3BaHue ayauTopuu - OCHalIeHUE ayTUTOPUHI

VYyeOHbIC ayTUTOPHUH VISl IPOBEJCHUS 3aHATHI JICKIIMOHHOTO THMA -MyJlbTUMEINITHBIC
CpEeIICTBA XPAHEHUs, IEPEIavy U MPEACTaBICHUS HH)OPMALIUH

[Tomemenust uIsi  caMOCTOATENBbHOM paboThl  oOyuaromuxcs - [lepcoHanbHbie
kommbioTepsl ¢ makeroMm MS Office, Bbixonom B VMHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENBHYIO CPEy YHUBEPCHUTETA

Y4eOHble ayqUTOPUH Ui TPYNIOBBIX W WHIUBUAYATHHBIX KOHCYIBTAIUH, TEKYIIETO
KOHTPOJIS M MPOMEKYTOYHBIX KOHCYJIbTaIMH - JIOCKa, MyJTbTUMEUUHBIN TPOCKTOP, SKPaH

[Tomemenne Juis  XpaHeHHs] W HPOQPHIAKTHYECKOTO0 OOCIY>KMBaHHS y4eOHOTro
o0opynoBanus - CTenaxu s XpaHeH!s y4eOHO-MEeTOANYECKUN TOKyMEHTAIUN

VYuebHas ayauTopus U MPOBEIEHHs J1a00opaToOpHBIX padoT: 1abopaTopusi METPOIOTHH
Y TEXHOJIOTHYECKUX U3MEpPEHUI

JlaGopaTopHble yCTaHOBKH /1715 BBITIOJIHEHHS JJA0OPATOPHBIX PadoT:

- nabopaTopHbIil cTeH «M3Mepenne pacxoja razay;

- maboparopHbiii creHn «IloBepka Tepmomnapy;

- maboparopusiii cteH «IloBepka mpubdopa Juck-250, moromerpa 111-4540/1 u mpubopa
A-566y;

- mabopatopusiii cteny «Mcneiranne u nosepka KCII-3, Bomermerpa 111-4540, nmpubopa
Juck-250»;

- nabopaTopHbIil cTeH 1 «3MepeHne ypoBHS KUAKOCTEN»;

- mabopaTopHbIii cTeHT «M3MepeHre ypOBHS CHITYYNX MaTepUATIOBY;

- nabopatopusIii creHn «I[IpeoOpaszoBarenu naBnenus Merpan;

- nmaboparopubiii cTeHn «CTaTMyecKkue W JAMHAMUYECKUE XaPAKTEPUCTUKH OOBEKTa
yIpaBICHUS»

DneKTpOoHHBIE IaKaTel 0 Kypcy "OCHOBBI METPOJIOTMM M TEXHUYECKHE HM3MepeHus"
(136), xrou Ha 2 T1K.



IIpunoxenne 1
6 YueOHO-MeTOoaHYeCKOe o0ecriedeHne CaMOCTOATEIbLHO padoThl 00yYar0 M XCS

[To mucnunumae «TexHUYecKre M3MEpPEeHUs] U MpUOOPHI» MPETyCMOTpEHa ayaUTOpHAsS U
BHEAYAUTOPHAs CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

AynuTopHas caMOCTOSITeNbHAsI pad0Ta CTYJICHTOB IPEIIOIaraeT BHIIOTHEHHE W 3allUTy
1ab0paTOpHBIX PaboT, pereHrne KOHTPOJIBHBIX 3a/1a4.

Ilepeyennb Bomnpocs! k 3amure
J1a00pPaTOPHBIX
padort

l. [TpuHIMN NEHCTBUS TEPMOIIEKTPUUECKOTO IIpeodpa3oBaTes.

2. [lepeuncauth TpalyupOBKHU CTaHIAPTHBIX TEPMONAP C
npeaesiaMu U3MEpPEHUH 10 TeMIIepaType.

3. OOBACHUTD BIUSHUE TEMIIEPATYPbl XOJIOAHBIX KOHIIOB Ha
MOKa3aHusl TEPMOIIAPHI.

4. [lepeuncnuthb crocoObl BBEIEHUS IONIPABKU HA TEMIIEpaTyphl
CBOOOIHBIX KOHIIOB.

H3zmepenue
5. OOBsCHUTD CITOCOO BBEICHHMSI TIOTPABKHU C TIOMOIIIBIO
memnepamypbol

KOMITEHCAIIMOHHOT'O MOCTA.

6. Kaxkue TpeboBanus IpeabsBISAIOTCS K MaTepraiam s
M3TOTOBJICHUS TEPMOIIAPHI?

7. HapucoBaTs rpaiyrpoBOYHYIO 3aBUCUMOCTH (B OOITIIEM BUE) IS
TEPMODJIEKTPUUYECKOTO Mpeodpa3zoBaTels.

8. ITo rpaduky, moaydyeHHOMY B pe3yJbTaTe MPOBEACHUS
nabopaTopHOI paboThI, 0OBSICHUTH PE3YIbTAThl IKCIIEPUMEHTA

1. Jlst wero nmpeaHa3HadeHbI Ipeoopa3oBarenu Tuna Metpan 1007

2. Kakue TexHomornyeckue napamMeTpbl MOKHO U3MEPSTh C
MOMOIIBI0 AaTYMKOB THNa Metpan — 100 1 nepedncauTs HAMMEHOBAHUS

JATYMKOB B COOTBETCTBUU C U3MEPSIEMBIM MapaMeTpom?

3. Kaxkue curnansl MOTyT OBITH Ha BbIXoie AaTurka Metpan 1007

4. B uém 3akmouaercst npuHIUI AEHCTBUS TEH301aTYrKa?

HapucoBaTh cxeMaTH4HO KOHCTPYKIHIO.

Hsmepenue
daenenus 3. CKOIbKO TEH30/IaTYUKOB B mpeodpazoBarene Merpan 100? I1o

KaKOHM CXeMe OHU COCTMHEHBI (HapHCOBaTh, OOBSICHUTH)?

6. HapucoBats cTpyKTypHYIO cxeMy npeoOpazoBaTenss MerpaH
100 1 OOBSACHUTH NIPUHITUTT JCHCTBUSA.

7. Ectb 11 B mpeobpazosarene Metrpan 100 ycrpoiicTBo

TEPMOKOPPEKIUH U €CIIU €CTh, TO 3a4eM OHO Heo0XoaumMo?

8. Yro Ttakoe ctpykrypa KHC?

9. Kax mponsBoaunm nmosepky npeodpazosaresnss Merpan 100?




Ilepeyennb Bomnpocsl k 3amure
JIa00pPATOPHBIX
padort
l. Meroa nepeMeHHOro nepenaja AaBieHHs: TPUHIUI ACHCTBUS,
JIOCTOMHCTBA, HEJJOCTATKH.
2. MeTo IepeMeHHOT0 Mepenaia JaBiIeHUs: KOMIUICKT TpUuOOpoB
JUISL U3MEPEHUS pacxo/ia, OObSICHUTh Ha3HAYEHHE KaXKJ10TO.
3. [lepeuncanTh BUABI CY)KAIOLIUX YCTPOMCTB U BHIOPATh TaKoe,
YTOOBI YMEHBIIUTH OTEPH J1aBICHHUS.
4. Meroa MOCTOSTHHOTO NIepenaaa JaBIeHUs: IPUHLINI TeHCTBUS
Hzmepenue 5. [lepeuncnuTh TOCTOMHCTBA M HEAOCTATKU CTEKIISTHHBIX
Koiuuecmea u pOTaMeTpoB.
pacxooa 6. Hanucats Gpopmyny muist onpeneneHus pacxoaa MeToI0M
JTUHAMUYECKOTO JTaBJICHUS.
7. [IpuHIIMTT EHCTBUS U3MEPEHUS pacxo/ia METOI0M
JTUHAMUYECKOTO JIABJICHUS.
8. HapucoBaTe KOMIUIEKT MPUOOPOB JIsl K3MEPEHUS Pacxo/ia
METO/I0M JTUHAMUYECKOTO JIABJICHUS.
9. Hamucare Gpopmyny miist m3amepenus pacxojaa (00bEMHOTO U
MacCOBOI'0) UE€pE3 CPEJHIOI0 CKOPOCTh OTOKA
1. [TepeunciuTh cocOOBI N3MEPEHHS YPOBHS CHIMTYyYHX
MaTepHUaoB.
2. Pannounsoronusiii ciocod u3mepenust ypoBHs((popmyia,
KOHCTPYKIUS, TPUHIUI ACHCTBUS, TPalyHpOBOYHAS XapaKTEPUCTHUKA).
3. VYapTpa3BykoBo# criocod nu3mepeHus ypoBHs (dhopmyia,
KOHCTPYKIUS, TPUHIUI ACHUCTBUS, TPalyHpOBOYHASI XapaKTEPUCTHUKA).
Hsmepenue yposnn 4. HpI/IHIUlI/IH JEHCTBHUS 30HI0BOTO METO/1a U3MEPEHUS YPOBHS (110
71a00paTOPHOI YCTaHOBKE).
5. [ToueMy U3MepPATH YpPOBEHB CBHITYYUX MAaTEpPUAJIOB CIOXKHEE, YEM
YPOBEHb JKUJIKOCTU?
6. Paccuntath OTHOCUTENBHYIO OTPEIIHOCTh U3MEPEHHSI YPOBHS I10
AKCIIEPUMEHTAJIbHBIM JaHHBIM.
7. PaccunTath MakcuMaabHO BO3MOXKHYIO aOCOTIOTHYIO
MOTPENIHOCTh U3MEPEHUs ISl JAHHOTO pudopa
1. Kak nmoapazaensitorcsi MarHuTHbIEC ra30aHaIN3aTOPbI?
2. Jlnst onipeiesieHnst KOHIEHTPAIMU KaKoro rasa npeHa3sHaueH
TEepMOMAarHUTHBIN Tra30aHAIN3ATOP?
Onpeoenenue 3. Yto sABISETCS UyBCTBUTEIBHBIM 3JIEMEHTOM TEPMOMArHUTHOTO
ceolicme u cocmaea | razoaHannusaropa?
eeugecms 4. IIpu xaxoi Temneparype cleayeT NIPOU3BOIUTE U3MEPEHMUS,
KCIOJIb3Ysl TEPMOMArHUTHBIN razoaHaan3aTop?
5. [lepeunciuTbh OCHOBHBIE OTPEIIHOCTA TEPMOMATrHUTHBIX
ra3zoaHain3atopoB. Kak UCKITIOUNTH BIUSHUE YTUX MOTPENTHOCTEN?
I. Jlyis 9ero npeaHa3HavYeHbl ONTOAJICKTPOHHBIC TPeoOpa3oBaTEH
rnepeMereHus?
H3zmepenue 2. [TpunIMn 1EHCTBUS ONTOZIEKTPOHHBIX MpeoOpa3oBaTeneii
2eomempuueckux [IEpeMEIICHUS] MHKPEMEHTAIBHOTO THIIA.
pasmepoeé u 3. Hasnauenue kBajipaTypHOTo SHKOJEpA.
MexaHuuecKux 4. Y CTpoCTBO IMHEWHOIO MarHUTHOTO JaTYUKA EPEMEILICHHUS.
6e1uYUH 3. VY CTpOHCTBO M Ha3HAYCHHE BPALIAIOIIUXCS TPaHC(HOPMATOPOB.
6. Hapucosats 3aBucumocts DJIC 00MOTKH A TIpH XOJIOCTOM XOJI€ U

[P Harpy3Ke OT yIjla IOBOPOTa POTOpa.




Ilepeyennb Bomnpocsl k 3amure
JIa00pPATOPHBIX
padort
7. IToTeHIIMOMETPUYECKUH NATUUK IEPEMEILECHUS.
8. HapucoBate cxeMy BKIIOYEHHSI TIOTEHIIMOMETPUYECKOTO TaTYMKa
MepeMELICHHUS.
0. HapucoBaTp cTaTHuecKyro XapakTEpUCTUKY
MOTEHIMOMETPUYECKOTO JaTUYHUKA
1. Ha3znauenue razoananuszaTopos.
2. Kakoit o0CHOBHOi 3aKOH JIEKHT B paboTe ONTUKO-a0COPOIIOHHBIX
ra30aHaJIM3aTOPOB?
3. HapucoBath cTaTH4ecKkylo XapakTepUCTUKY
OTNITHKO-a0COPOIIMOHHBIX Ta30aHATN3aTOPOB.
Ilpuéopwt u 4. JUist 4ero Hy>KHbl HICTOYHUKH MH(PAKPACHOTO U3TYYEHUS B
cucmembsl KOHMpPOia PNTUKO-a0COPOIMOHHBIX I'a30aHaIn3aTOopax?
OKpycarwei S. YeM 3an0HSIOTCS (QUIBTPOBBIE KAMEPBI, €CJIN B Ta30BOW CMECH
cpeovt u HE00X0IUMO onpenenuTs coaepxxkanue CO?
npomvluiiennvix | 6. JU1st 9ero Hy>KHbI CPaBHUTEJIbHbBIC KAMEPHI?
6b10pOCos 7. Uewm 3anonHseTcss KOMIIEHCALIMOHHAS KaMepa
OTITUKO-a0COPOIIMOHHBIX Fa30aHAIN3aTOPOB?
8. Kaxkas mikana y onTuko-a0copOIMOHHBIX Ta30aHATN3aTOPOB C
ra3oBOM KOMIIEHCALUEH?
9. JIoCTOMHCTBA M HETOCTATKH ONTUKO-a0COPOITMOHHBIX
ra30aHaan3aToOpoB

IIpuMepbl KOHTPOJILHBIX 32124

1. Onpenenuth Tepenan JaBlIeHHUS, CO3/1aBaCMbli HAMOPHBIMU TPYOKaMH, €CId
MOTOK BOJbI ABMXKETCS CO CKOPOCTHIO U, €CIIH IIIOTHOCTh U3MEPSIEMOM Cpeibl p.
2. [To TpyOe nuameTpom D nBMKETCS MOTOK YKUIKOCTH TJIOTHOCTBIO P CO CPEIHEH

CKOpOCTBIO V. OTpeieTuTh MaCCOBBIA M 0OBEMHBIN PacXol.

3. Omnpenenure 3HaueHne DJ1C, MHIyIMPYyEMOH B 3JIEKTPOMAarHUTHOM pacxoioMepe
C IMaMeTpOM MPOXOIHOTO OTBepCTHUs d, Ipu pacxonae Boasl Q, MHAYKIUS MarHUTHOTO moJist B.

4. B tpy6ompoBoae nmuamerpoM d mpoTeKaeT JKUIKOCTh, pacxoa kKotopour Q. Jlms
U3MEPEHMSI pAcXoJa IPHUMEHSETCS  yJIbTPa3BYKOBOM pacxoIOMep, pacCTOSTHUE MEXIY
UCTOYHUKOM U MPUEMHHUKOM |. Onpenenuts BpeMsi IPOXOKACHUS «I10 TOTOKY» U «IIPOTHUB HETO»
€CJIM CKOPOCTh PaCIpOCTPAHEHHUS YIbTPa3BYKOBBIX KOJeOaHUI B U3MEPSIEMO cpejie C.

5. TepMonapa HaxoAUTCA B HM3MEpPIEMOIl cpene, TemmepaTrypa KOTOpOW paBHa
1000°C, a temmeparypa okpyxatomeid cpenbl paBHa 35°C. UTO MNOKa)keT W3MEpPUTEIIbHBIN
npubop, eciiu MOMpPaBKy Ha TEMIepaTypy OKpyxaromeil cpenbl He BBoauTh? [lomoOparh THM
TepMoOIapbl M BTOPUYHBIA NpuOOp. PaccumTaTh OTHOCUTENBHYIO MOTPEIIHOCTH H3MEPEHHUS
(OOBSICHUTH OTBET)

6. Kanopumerpudeckuii pacxoiaoMep COCTOMT M3 HarpeBaressi MOIIHOCTbIO W,
pacrmoyioXeHHbIi B TpyOompoBose muamerpoM D. Ompenenuth pa3HOCTh TeMIepaTyp
U3MEPSIEMON Cpeibl 10 U MOCTIE HArpeBaTessl MpHU CPEIHEN CKOPOCTH MOTOKA Ugp.

7. Knacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; npeaensl U3MEpPEHUs OT
-200°C no +600°C. OmnpenenuTb MaKCUMaJIbHO AONYCTUMYIO norpemHocts B °C. UTo o3Havaer
rpagyupoBka’?




8. VYV mnoBepsieMoro gaTdyuka JaBieHUs cO mikajgoil uaMepenuss or 0 mo 250 xlla
OCHOBHAsi OTHOCUTEJIbHAS MOTPEUTHOCTh U3MEPEHHUS BO BCEM JMala3oHe M3MepeHuil paBHa 4%.
Jatunk umeeT TOKOBBIH BbIxoa 4...20 MA. Ha natumk kanubpaTopom 1ojaHo AaBlIeHHE

125 klla, mpu 3TOM ero BBIXOJHOW curHanm paBeH 12,62 MA. Heobxomumo ompenenuTsb
YKJIAJbIBAIOTCA JIU TOKA3aHUS AaTUMKa B JOMYCTUMBIE MPEIEIbI.

9. Paccuutarh MOTrpemiHOCTh U3MEpPEHHs MJis 4YallledHOro MaHOMETpa, eCiH
cooTHormeHue auameTpos 1/400.

10. [Ipy w3mepeHun  TeMmmeparyppl B T[E€YM C  T[OMOIIBID  TEPMOMAPhI
«IUJTaTUHA-TTIATHHOPOIUI» (TUIT S) BONBTMETP mokazan 7,8 uB. TeMrepaTypa XOJIOJHOTO Crias
Obuta ctabunmmsupoBana Ha ypoBHe 100°C. Tlonb3ysick TpagyMpOBOYHOM TaOnuIel A JaHHOU
TepMOMapbl, ONPEAEIUTH TEMIEPATYPY x B MEUH.

Temul pechepamos:
I'OCT 21.208-2013 YcnoBHble 0003HaueHUS (3a/laHUE HAa COCTaBICHUE CXEM U3MEPEHUS 1
pEeryaupoBaHusi TEXHUYECKUX MapaMeTpOB):

— CAP ypoBHs;

— CAP pgaBneHus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIIEHHUS! PacXoOB);

— T'a30BbIil aHAU3



[Ipunoxenue 2

7 OueHoYHBbIE CpeCTBA JJIsl IPOBeIeHHUs MPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHUS U OLCHOYHbIE CPeACTBA VISl MPOBECHUS MPOMEKYTOYHOM aTTeCcTalluu:

CTpyKTypHBII
AJIEMEHT

KOMIICTCHIIMU

[Tnanupyemblie pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

OIIK-6: Cnoco0eH pa3padaTbiBaTh U UCNOJIb30BATH AJTOPUTMbI U IPOrPaMMbl, COBpeMeHHbIe HHGOPMALMOHHbIE TEXHOJOTUH, METOIbI U
CpPeACTBA KOHTPOJISl, IMATHOCTUKM U YIIPaBJIeHHUs], IPUTOJHbIE I NPAKTHYECKOI0 NPpUMeHeHHs B c(epe cBoeil mpodecCHOHAIbHOM

ACATECJIBHOCTH

OIIK-6.2

Hcnonb3yer coOBpeMEHHBIE METOBI U
CpeacTBa KOHTPOJIS, TMATHOCTHKY H
yIpaBJICHUSA U1l IPAKTUYECKOIO
MPUMEHEHUS B chepe CBoeH
po(hecCHOHALHOM e TEIIbHOCTH

Hepeuenb meopemu4ecKux 60npocoeé K IK3amMeny:

1.
2.
3.

—

11.

12.

13.

JKuaKkocTHBIE U TPy30HOPIIHEBBIE MAHOMETPHI.

[Ibe30MeTpUYECKUI METO U3MEPEHUS NABJICHUMN.

[IpeobpazoBarenu nasnenuii ceput METPAH-100, METPAH-150. CtpykTypHas
cxema. [IpuHnun neiicTBus, 00IacTh NPUMEHEHHUS.

MexaHuuyeckue METOIbl U3MEPEHUS YPOBHS ChIMyyuX MaTepuanoB. OcoOeHHOCTH
U3MEPEHUS YPOBHSI ChIIyYUX MAaTEpPUAJIOB.

N3Mepenne ypoBHS )KUAKOCTEW THAPOCTaTUYECKUMH MeTonamu. [Ibe3omeTpruueckuii
1 MaHOMETPUUYECKUH METO/Ibl U3MEPEHNUS YPOBHS. MI3MepeHne mioTHOCTH
HENU3BECTHOM )KMJIKOCTH € ITOMOILBIO TbE30METPUUECKOTO METOA.

N3mepenue ypoBHS yJIbTpa3ByKOBBIMH METO/IAMHU.

PanapHbie 1 BOTHOBBIE YPOBHEMEDBL. Y CTPOMCTBO, IPUHIUI ACHCTBUS.
W3MepeHue ypoBHs KUIKOCTEH dIeKTPUYECKMMHI METOAaMH. EMKOCTHBIE
ypOBHEMEpbI: 001aCTh MPUMEHEHHUS, IPUHIIUIT JEHCTBUS, CXeMa U3MEPEHUS
JJIEKTPOIPOBOAHON U HEIIEKTPOIIPOBOAHON CPEMBI.

KoHTpoJib ypoBHS )KUIKOTO MeTaJ1a B KpuctaiinzaTopax MHII3.

. I/I3MepeHI/Ie pacxoga METOA0OM NICPEMCHHOI'O NIEPCIiaga AaBJICHUA Ha CY’KAIOIICM

yctporictBe. KommiekT nmpubopos. @opmyra pacxona.

N3mepenne pacxoa METOIOM IMOCTOSIHHOTO Tepenaia. Y CTpOMCTBO pOTaMETPOB.
dopmyia pacxona.

N3mepenue pacxona METOAOM JMHAMUYECKOro Hanopa. @opMyiia pacxoa.
VYcTpoiilcTBO HAMOPHOU TPYOHI.

DneKTpOMarHuTHbIe pacxogoMepsl. IlpuHnun neiictBus. Y cTpoilcTBO




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

OlLleHOYHBIE CpEeACTBA

14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.
32.

33.

YapTpa3BykoBble pacxofgoMepsl. [IpuHnyn nericTus. Y CTpOnCTBO.

Cueruynku konmyecTBa. CKOPOCTHBIE B 0OBEMHBIE.

Buxpessie pacxogomepsl. [IpuHnyn nercTsus. Y CTpOMCTBO pacxonoMepa
METPAH-300I1P.

OnTHKO-aKycTHUECKHE razoaHain3atopsl. [IpuHiun nelcteus. Y CcTpoicTBo.
TepMOKOHAYKTOMETpUYECKUE Ta30aHan3aTophl. [I[puHIUI NeicTBUA. Y CTpOKCTBO.
TepmoxumMuueckue razoananu3artopsl. [IpuHnun nencTBus. Y CTpoucTBO.
TepMoMaruuTHbIe razoananu3aTopsl. [IpuHIMN nelcTBUsA. Y CTpOHCTBO.

I"a3oBbie xpomarorpadsl. [Ipunun neifctus. YcrpoiicTBo

Macccnektpomerpsl. [Ipuniun nerctBus. Y cTporCTBO.

N3mepenne BIaKHOCTHU Ia30B 3JIEKTPUUECKUMH TMTPOMETPUUECKUMHU JaTYNKAMU
(METOJT TOUKH POCHI).

IIcuxpoMeTpruyecKHil METOJ U3MEPEHHUS BIIAKHOCTHU T'a30B

Heittponnslii MeTOa N3MEPEHUS BJIa’KHOCTH.

N3mepenue TOIMMHBI TpOKaTa

N3Mepenne mmupuHbI TpoKara.

[TpuHIUN NEHCTBUS ONITO3JIEKTPOHHBIX MpeoOpazoBaTesei nepeMereHus
MHKPEMEHTAJIBHOTO THIIA.

IToTeHIIMOMETPUYECKUH NATUUK IIEPEMEILECHUA. Y CTPOMCTBO, IPUHLIUII JEHCTBHUSA.
N3mepenne KoHIEHTpaIi BOJIOPOIHBIX HOHOB (pH-MeTphI).

N3mepenne KOHIEHTpauu KUciaopoa B Boze. IIpusectu npumMep n3MepuTeabHON
CHUCTEMBI.

Omnpenenenue coaepkanus yrieposaa B xkuakoM Meraie. [Ipusectu npumep
U3MEPUTEIIBHON CUCTEMBI.

N3mepenne KoHIEHTpalMy BOA0poia B xkuakoM Metasuie (cuctema HYDRIS)

Ilepeuensv nadopamopuvix pavom:

1. H3mMepeHue TeMieparypbl

N3smepenune naBnenus

W3mepenue pacxona U KOITUYECTBA
N3mepenne ypoBHs )KUAKOCTH
V3mepeHne ypoBHS CHIITy4YHX MarepHalioB

ol




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

OlLleHOYHBIE CpEeACTBA

6. TepMomarHuUTHBIN ra30aHaIN3ATOP

7. ONTUKO-aKyCTUYECKUM ra30aHaInu3arop

8. HM3mepeHue reoMeTpUUECKUX pa3MEPOB U MEXAHUUECKHUI BEINUNH
Ilpumepvt npakmuyueckux 3a0anuil:

1. Ucnons3oBanue 'OCToB ans cocTaBneHus cxeM NpUOOPOB, TEXHOIOTHUECKUX
MPOLIECCOB

2. Br16op u o6ocHoBaHue cxembl ceprudukammn CHU

3. CocraBnenue ceuuukany 000pyI0BaHUs s 3aJaHHOTO KOHTYpa U3MEpPEHUs
TEXHOJIOTHUECKOT0 TapamMeTpa B BBIOpaHHOM ITPOM3BO/ICTBE

4. Omnpenenuth Neperna JaBjIeHUs, CO3aBaeMblil HATOPHBIMU TPYOKaMH, eClin
IIOTOK BOJIbI ABMXKETCS CO CKOPOCTBIO V, €CIIM INIOTHOCTh U3MEPSIEMOM CPEBI p.

5. Tlo Tpybe nuamerpom D nBMXETCS IOTOK JKUJIKOCTH IJIOTHOCTBIO P CO CpeHEN
CKOpOCThIO V. OnpenenuTs MacCoBbIi 1 0OBEMHBIIN pacxo/l.

6. Onpenenure 3HaueHue IJIC, MHAYLIMPYEMOM B 3JIEKTPOMAarHUTHOM PacXxoJ0Mepe
C IMaMETPOM MPOXOTHOTO oTBepcTus d, mpu pacxoje BoAbl Q, MHAYKIUS MArHUTHOTO
noJist B.

7. B tpybonpoBone auameTpom d mpoTeKaeT KUIKOCTh, pacxoa kotopoit Q. s
M3MEpEeHUs pacxo/ia MpUMEHsIeTCs YIbTPa3ByKOBON Pacxo/ioMep, paCCTOSTHUE MEXKIY
UCTOYHUKOM M TpuéMHUKOM |. OrnipeienuTs BpeMsi IPOXOKICHHUS «I10 TOTOKY» H
«MIPOTUB HETO» €CIIU CKOPOCTh PAaCIpPOCTPaHEHUs YIbTPa3BYKOBBIX KOJICOAHUI B
HU3MEPSIEMOM CpeJie C.

OIIK-9: Cnioco0eH BBINOJTHATH IKCIIEPHUMEHTHI 110 3aJaHHBIM METOAMKAM U 00padaThIBATh Pe3y/IbTaThl ¢ IPMMEHEHHEeM COBPEeMEeHHBIX

HH(OPMANMOHHBIX TEXHOJIOTHIl ¥ TEXHUYECKHX CPe/ICTB

OIIK-9.2

Bribupaer coBpeMeHHbBIE CTIOCOOBI 1
cpeacTBa 00pabOTKH pe3yIbTaTOB
IKCIIEPUMEHTA

Hepeuenb meopemu4ecKux 60npocoe K IK3amMeny:

1. HuddepennmanbHo-TpanchopMaTOpHbIN TpeodpazoBarenb. CucTema nepenadn
[IOKa3aHUM Ha PACCTOSHHUE.

2. TokoBas cuctema nepeayu MoKa3aHuil Ha PacCTOSIHUE.

3. N3mepenue temrepaTypsl JKUIKOTO METaIa

4. [IpuBecTu npuMepbl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJIS TEMIIEPaTyphl

JKUAKOH cTaianu




CtpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3ynbTaTbl 00yUeHHs

OlLleHOYHBIE CpEeACTBA

5. IIpuBecTr npuMepsl aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS YPOBHS METAJLIA B
CTaJIepa3IMBOYHOM KOBIIIE

6. MerTtponoruueckoe o0ecrieueHue TEXHOJIOTHYECKUX H3MEPEHUH
METaJUTyprHYeCKON POMBIIIIICHHOCTH

7. [TpuGoOpHI M CUCTEMBI KOHTPOJISL OKPY>KAIOIIEH Cpebl U MPOMBIIIICHHBIX
BBEIOPOCOB

Ilepeuensv npaxmuueckux paoom:
I'OCT 21.208-2013 YcnoBHble 0603HaUeHUS (3alaHHE HA COCTABIICHUE CXEM M3MEPEHHS
U PETYIUPOBAHUS TEXHUYECKUX TApaMETPOB):

— CAP yposas;

— CAP naBnenus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIIEHHS pacXoOOB);

— T'a30BbIii aHaIU3

1. Tepmomnapa HaXOaUTCS B U3MEPSEMOUN cpelie, TeMIepaTypa KOTOpOr paBHa
1000°C, a remnieparypa okpy»xatouieit cpeasl pasHa 35°C. Yto nokaxer
M3MEPUTENBHBIN MPUOOp, €CIH MOMPABKY HA TEMIIEPATyPy OKPYKAIOIIEH cpebl He
BBOIUTH? [Tog00paTe T TEpMOTIaphl U BTOPUYHBINA TpruOop. PaccunraTh
OTHOCHUTEIILHYIO IMOTPEITHOCTh U3MepeHHsl (0OBSICHUTH OTBET)

2. Kajmopumerpuueckui pacxoJ0Mep COCTOUT U3 HarpeBaTelisi MOIHOCThI0O W,
pacToIOXKEHHBIN B TpyOOIIpoBoe nuameTpoM D. OnpenenuTs pa3HOCTh TEMIIEPATyp
M3MEpSEMOM cpeibl 10 U MOCJIe HAarpeBaTeNs IPHU CPEAHEH CKOPOCTH MOTOKA Lcp.

3. Kunacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; npeaessl H3MEpeHus OT
-200°C no +600°C. OnpenenuTb MaKCUMaJIbHO I0IyCTUMYIO norpemtHocts B °C. Uto
O3HA4aeT rpaaynupoBKa?

4. Y noBepsieMOro AaTyvka JaBiieHHs co mkanoit uzmepenus ot 0 go 250 klla
OCHOBHA$sl OTHOCHUTEJIbHAS IOTPEIIHOCTh U3MEPEHUS BO BCEM JHana3oHe W3MEpeHUi
paBHa 5%. JlaTunk umeet TOKOBbIH BhIxo 4...20 MA. Ha naTtunk kanuOpaTropom moaano
JaBJICHHE

125 Ila, mpu 3TOM ero BBIXOHOM curHAI paBeH 12,62 MA. HeoOXoaumo onpeenuTh




CtpyKTypHBIi

3JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs OneHouHbIE CPeCTBA
KOMITETCHIINH
YKJIAJBIBAIOTCS JIM TTOKa3aHUs AaTYUKa B JOIMYCTUMBIE MPEIEbI.
5. PaccuuTaTh NOrpeUIHOCTh U3MEPEHHS IJISl YallleUHOTO MaHOMETPa, €CIIn
cooTHoIeHue nuamerpos 1/400
OIIK-9.3 [TpousBoauT 00pabOTKy pe3yIbTaTOB Ilepeuenv meopemuueckux 60npoco8 K IKIAMEHy:

AKCIIEPUMEHTA C TPUMEHEHUEM
COBpPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI U TEXHUYECKUX CPEJICTB

1. Mertponorusi. OCHOBHBIE MOHATHS U ONIPEACIICHUS
INocynapcrBennas cuctema npudopos (I'CIT)
EnuncTBO M3mepenui
N3mepsembie BenuuuHbl. Buabl n3MepeHnii
Meroas! u3mepennii. MeToauKka BbIITOJIHEHNS] U3MEPEHUN
OcHOBHBIE TIOJIOKEHHS TeopuH norpertHocTer. Kitaccudukamus norpenrHocTei
BeposATHOCTHBIE OLIEHKH MOTPEIIHOCTEN U3MEPEHUS
CpenctBa usmepenusi, Buabl. CUTHAJISA U3MEPHUTEIIbHON nH(MOpMaIun
9.  Mertponoruyeckue xapakrepucTuku. Hemerposoruueckue XxapakTepuCTHUKU
10.  CTpyKTypHBIE CXEMBI U CBOMCTBA CPEACTB U3MEPECHUS
11. OO6paboTtka pe3yabTaTOB U3MEPEHHS
Ilepeuenv npaxmuueckux paoom:

NN R WD

1. Paccuurars 1 HOCTPOUTH IPalyUpOBOYHYIO XapaKTEPUCTUKY TEILIOBOTO
razoaHaau3aropa;
2. Paccuurars 1 HOCTPOUTH IPalyUpOBOYHYIO XapPAKTEPUCTUKY

TEPMOKOHIYKTOMETPHUYECKOTO Ta30aHalIn3aTopa
3. Pacuer TepMOMarHuTHOTO ra3oaHagnu3aTopa




0) Ilopsinoxk mnpoBeneHHs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHTEPHH
OLICHUBAHHA:

[IpomexxyTounasi aTrecTanus Mo TUCHUIUIMHE «TeXHHYeCKHe U3MEpeHUs M NpHOOpBD»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJIAIOLINE OLIEHUTh YPOBEHb YCBOECHUS 00Y4atOLUIMMHUCS
3HAaHUHM, W TPaKTHYECKUE 3a/aHusl, BBIBISIOIIME CTENEHb CPOPMHUPOBAHHOCTH YMEHHH H
BJIAJICHUH, IPOBOAUTCA B (OpME IK3aMEHa.

DK3aMeH NPOBOIUTCS B YCTHOU (hopMe 10 TEOPETUYECKUM BOTIPOCAM H 3a/1a4aM.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHHUA IK3aME€HA:

— Ha OLIEHKY «om.uyHo» (5 6aIoB) — 00y4aroLuiics TOKEH MOJIHO PACKPHITh COJEPKAHNE
Martepraja B OObEMe MpOrpaMMbl JWUCHUIUIMHBI, YETKO W TPABWIBHO JaTh ONPEACICHHS,
NPUBECTH JIOKA3aTE/IbCTBA HA OCHOBE MATEMATHYECKUX M JIOTMYCCKUX BBIKJIAJOK, MOKa3aTh
HaBBIKH UCCIIEIOBATEIIBLCKOM NesTeTbHOCTH. OTBET JOJDKEH OBITh CAMOCTOSTEIIBHBIN, TIPU OTBETE
UCTIOJIb30BaHBI 3HAHUS, TPUOOPETEHHBIC paHee;

— Ha OIEHKY «xopowio» (4 Oamna) — oOy4yarOmMUNUCS TOJDKEH PACKPBITH CONEpKaAHUE
MaTtepuajia B 00beMe MPOrpaMMbl JUCHUIUIMHBI, B OCHOBHOM NPaBUJIBHO JaTh OCHOBHBIC
ONpeNeNieHusT W TOHATUS Tnpeamera. [Ipm oTBeTe MOMYIIEHB HETOYHOCTH, HapyIlIeHa
MOCJICIOBATEIBHOCTh  M3JIOKEHUS, JIOMYIIECHBl HEOOJbIINE HETOYHOCTH IPH BBIBOJAX H
UCTIOJI30BaHUH TEPMHUHOB, TPAKTHUYECKUE HABBIKH HETBEP/IBIC;

— Ha OLICHKY «y0ognemsopumenvhoy (3 6anna) — 00yJaromuiics J0IKeH YCBOUTh OCHOBHOE
conepkanne marepuana. Ilpu oTBeTe ompeneseHUss W TOHATUS JaHbl HE YETKO, NOIMYIIEHBI
OLIMOKH TPU MPOMEKYTOUHBIX MaTEMATUYCCKUX BBIKIAIKAaX B BBIBOJIAX, MPAKTHUCCKUE HABBIKH
cia0ble;

— Ha OLIEHKY «HeydosiemaopumenvHoy (2 6amioB) — 00ydaromuics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTUUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOMKET
NOKa3aTh MHTEIUICKTYaIbHBIC HABBIKKM PEIICHHS MPOCTHIX 3aja4. [Ipu 0TBETe MOMyIeHbI TpyObie
OmMMOKK B OMNpPEIENICHHsIX, I0Ka3aTejIbCTBa TEOpPEM HE TIPOBEIEHO, HE JaHbl OTBETHl HA
JIOTIOJTHUTEIbHBIC ~ BOMPOCHI  TPENOJaBaTess, OTCYTCTBYIOT HAaBBIKHM  HCCIICAOBATEIBCKOM
NeSITeITbHOCTH;

— Ha OLICHKY «Heyodosremeopumenvroy (1 0anm) — He MOXKET MMOKa3aTh 3HAHUS HA YPOBHE
BOCTIPOM3BENICHHUS M OOBSICHEHUSI HH(POpPMAIIMU, HE MOXKET TI0Ka3aTh WHTEIUICKTYalIbHbIC HABBIKA
peleHust MPOCTHIX 3a/1a4, OCHOBHOE COJIepKaHHe yYeOHOro MaTepuaa He pacKphITo.



