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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.M.KHI[pCCB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yueOHOM Tojly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Toly Ha 3aceJaHuu Kapeapbl ABTOMATH3UPOBAHHBIX CUCTEM YIIPABJICHUS

[Iporokom ot 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPABICHHUS

IIporokomor _ 20 r. Ne
3aB. kadeapoii C.M. AunpeeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapbl ABTOMAaTH3MPOBAHHBIX CHCTEM YIPABICHUS

IIporokomor 20 1. Ne

3aB. kadenpoit C.M.KHz[peeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

3aKJII0vaeTcs B QOpMUPOBAHUY 3HAHWUN M YMEHUH, HEOOXOUMBIX I BEIOOpA, CO3aHus,
BHEJIPCHUS W JKCIUTyaTallud aBTOMATU3WPOBAHHBIX CPEACTB TEXHOJIOTMUYECKUX W3MEPCHHM, a
Tak)ke HH(POPMALIMOHHOTO 00ECIIEUEeHUs CUCTEM aBTOMAaTU3alluU

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HuctmmuinHa TexHuueckue M3MEpeHUs W IpUOOpbl BXOAWT B O0S3aTEIbHYIO YacTb
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

3 Komnerenuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHHUA

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pe3ynbTare ocBOEHHS TUCHUILTHHBI (MOayIs) « TeXHu4YecKre n3MepeHus: U mpubops»
oOyuaromuiicst 10JKeH 001a1aTh CIEAYIOIUMU KOMITETEHITUSIMU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-6 Cnocoben paspabarbiBaTh M HCIIONB30BATh AITOPUTMBI U MPOrPaMMbl, COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH, METOJIBI M CPEJICTBA KOHTPOJISI, TMarHOCTUKUA U YIPABJICHHS,
MIPUTOJIHBIE AJIs MPAKTUYECKOT0 MPUMEHEHHUs B chepe cBoei mpodeccnoHanbHOM AesITENbHOCTH

OIIK-6.1 Pa3pabaTbiBaeT anropuTMBbl U IPOTPaMMBbI JJI TPAKTHUECKOTO TPUMEHEHUS
B chepe cBoel MpodheCCHOHATBHOM IS TEITbHOCTH
OIIK-6.2 Hcnonb3yer coBpeMeHHBIE METOJIbI M CPEACTBA KOHTPOJIS, AUATHOCTUKU U

yIOpaBieHUS Ui NPAaKTUYECKOro TMpHMEHeHWss B  cdepe cBoeid
1poheccCUOHAILHON IeSITEIbHOCTH

OIIK-6.3 Hcnonb3yer coBpeMeHHbIC WH(POPMAIIMOHHBIC TEXHOJIOTUU B cdepe CBOeH
1poheCCHOHAILHOM IEITEIHLHOCTH

OIIK-9 CriocoOeH BBIMOJMHATH SKCHEPUMEHTHI 10 3aJaHHBIM METOJUKaM M 00padaThIBaTh
pe3yibTaThl ¢ NPUMEHEHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH M TEXHUYECKHX
CPEICTB

OI1K-9.1 BrInosiHSET 3KCEpUMEHTAIBHBIE UCCIIEIOBAHUS XaPAKTEPUCTUK CHUCTEM U
00BEKTOB aBTOMATH3AIMH IO 33JaHHBIM METOANKAM

OIIK-9.2 BriOupaer coBpemeHHBIE CIOCOOBI M CpeiacTBa OO0pabOTKH pPE3yIbTaToOB
JKCIIEPUMEHTA

OIIK-9.3 [IpousBoauT 00pabOTKYy pe3yiabTaTOB OJKCIHEPUMEHTa C MPUMEHEHHEM
COBPEMEHHBIX MHGOPMAIIMOHHBIX TEXHOJIOTHI U TEXHUYECKUX CPEJICTB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET S 3adyeTHbIX enuuuil 180 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB;

— caMocrosTenbHast padbora — 154,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) =
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
=
B aKaj. yacax o Bun KOHTPOJIS
Paznen/ tema 2 (B axaz. vacax) £ B . p Kon
> S © | caMOCTOSITeNIbHOM | ycreBaeMOCTH U
JTACIUTUTAHBI ) [ . | xommeTennuu
Q & paboThI MIPOMEKYTOYHOM
na6. | mpaxr. | € 8
Tlex. : 1 2'€ aTTeCcTaIluu
3aH. 3aH. | QU &
1. M3mepeHue TeMIiepaTypbl
CaMocCToATeNnbHOE
u3ydeHue y4eOHoMH ..
1.1 Nsmepenue v ya Otuér u 3ammra
JIUTEPATyPBI, .
TeMIIepaTypbl 1 /11 8,1 1abopaTopHOi
MIOJTOTOBKA K
KOHTaKTHBIMH METOJIaMHU paboTHI
1a60paTOPHBIM
3aHATHAM
4
CamocrosTensHoe
1.2 Wzmepenue u3ydeHue yueOHon .
TeMITepaTyphbl JUTEPATYPHI YCTHEIH onpoc,
paTyD 1 8 PaTyphl, KOHTPOJIBHAS
6CCKOHTaKTHbIMI/I IIOAroToOBKa K a6oTa
MeToJaMHu 71a00paTOPHBIM p
3aHATHAM
HWroro no pazgeny 2 /11 16,1
2. N3mepenne JIaBJICHUS,
KOJIMYECTBA, PACX0aa M YPOBHSI
CamocToATenbHOE
2.1 Meroasl H3MEpEHUs . ..
n3ydenne yuebnoi| Otuér u 3ammra
nmasnenust. Kinaccudukarst HTCDATVDbL HA60DATODHOI
METOJI0B u CpelCTB 05 | 1/11 15 PaTyphl, paTop
. MOATOTOBKA K | pabOTHI, KOHCIIEKT,
M3MEpeHU JABIICHUSL.
n1a00paTopHBIM TECT
JaTtuuku Tuna Metpan
3aHATHAM
4
CamocTrosTenpHoe
2.2 3amepeHue KomuuecTBa o ..
n3ydenue yueOHoi | OtuéT M 3ammra
M pacxoda RHAKMX  H JUTEPATYPHI nabopaToOpHON
ra3000pa3HbIX CpEICTB. 0,5 | 1/0,21 20 PATYPEL, parop
MOATOTOBKA K paboThl, KOHCIIEKT,
Kiaccudukanms wmeTomoB
7Ta00PaTOPHBIM TecT
M3MEpeHHs pacxoaa
3aHATHAM




CaMOCTOSATEILHOS

OtuéT u 3ammra

2.3 U3mepenue ypoOBHS n3ydeHue yueOHoi| mabopaTopHOi
KHTKHX u CBIMYYUX JIUTEPATYPhI a0OTBI ,yCTHBIH
s i 025 | 21U 15 PatypEL | P Y
MaTrepuaoB. IIOJTOTOBKA K ompoc,
Kiaccugukamysi MeTo10B JTab0paTOPHBIM KOHTPOJIbHAS
3aHATHIM pabota
Hroro no pasgeny 1,25 |14/2,211 50
3. Metoabl u npubOpsI aHAIH3a
COCTaBa BEIIECTB
3.1 ABTOMAaTHYECKUIT CamocrostensHoe | OTu€r U 3amuTa
ra3oBbIN aHaus. n3ydeHue y4eOHo# | JrabopaTopHOit
Knaccudpukauus MeTomoB. 05 1 10 JUTEPATYPHI, paboThl. YCTHBIN
I'a30aHaIM3aToOPHI, ’ MOJTOTOBKA K ompoc,
xpomarorpadsl, nabopaToOpHBIM KOHTPOJIbHAS
MacC-CIEeKTPOMETPBI 3aHITHSIM paboTa
3.2 Usmepenue BnaxHoctH| 4 .
CamocrosaTensHOe | YCTHBIN ompoc,
Ta30BBIX CpeA U CBHITYYHX o
0,5 10 |u3ydeHue y4eOHOM| KOHTpOJIBHAS
MaTCPHAIIOB. JUTEPATYPHI abota
Knaccudukanms MeTo10B paryp P
3.3 Hzmepenue .
CamocrosTensHoe | YCTHBIH ompoc,
KOHIICHTpaIu’ o
0,25 10 [u3yueHue yueOHOII| KOHTpOJbHAS
BOJOPOJHBIX HIOHOB.
JUTEPATYPbI pabota
pH-meTpbI
HWroro no pazneny 1,25 1 30
4. W3mepeHne IreoMeTpUYecKHX
pasMepoB M MEXaHHYECKHX
BEJTNUUH
4.1 Wsmepenue CaMocTosTeNbHOE
reomerpuyeckux pasmepos| 4 | 0,25 5 |usydyenue yueOnoii| Koncnekr nexuuit
Y MEXaHWYECKHUX BETNIHH JUTEPATYPHI
HWroro no pazneny 0,25 5
5. TlpubGoppl ¥  CHCTEMBI
KOHTPOJISI OKpYKaromied cpeabl
Y MIPOMBIIIUICHHBIX BBIOPOCOB
5.1 TIpubGopsl U CHUCTEMBI .
KOHTPOMSL  OKDVIKAOWICH IToaroroBka k Otuér 1 3amura
p pyKaiom 4 17 nmabopaToOpHEIM nabopaTopHO
cpembl U TPOMBIIUIEHHBIX
3aHATHAM paboThI
BHIOPOCOB
Hroro no pazneny 17
6. ABTOMAaTH3UPOBAHHbIE
CHCTEMBI KOHTPOJIS
6.1 Kontpons
TeMIepaTypH KHKO CamocTosaTenbHOe
0,5 12 |usyuenue yueOHOMW | YCTHBIH ompoc
CTaJHA. KonTtponn
JIUTEPATyPhI
KOHIIEHTpallul  BOJOPOJA.
6.2 [pumepsi| 4
ABTOMAaTH3UPOBaHHBIX CamocrosTenpHoe
cUCTEM KOHTPOJIS 0,5 14 |u3yuenue yueOHOIL Pedepar
TEXHOJIOTHIECKUX JIUTEPATYPHI
apaMeTpoB
Wroro no pazaeny 1 26

7. Mertponoruyeckoe
o0ecreyeHne TEeXHOIOTHYECKUX
U3MEPEHUM METaJUIyprH4ecKon
MPOMBIIIICHHOCTH




7.1 Mertponorudyeckoe
obecrieueHue

O — CaMoCTOsATENBHOE
. 0,25 10 [m3yueHne yueOHOI Pedepar
W3MEpEHUIA
. JIUTEPATYPHI
METaJUTypPTUYECKOH
MPOMBIIIICHHOCTH
HWroro mo pasueny 0,25 10
8. Dk3amen
Teopernueckue
8.1 Dx3amen p
BOIIPOCHI, 33/1a4a
Hroro no pasgeny
Hroro 3a cemectp 6 6/3,21 154,1 9K3aMEH
Hroro no aucumruinye 6 |6/3,21 1541 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jig  peanu3zanuu  NPEeAyCMOTPEHHBIX BHUJOB Y4eOHOHl paboThl B KauyecTBe
00pa30BaTeNbHbIX TEXHOJOIMM B NPENOAABAHUU TUCUUIUIMHBI «Te€XHUYECKHME U3MEpPEHHUS U
puOOPBHI» UCTIONB3YIOTCS:

Tpaauumonnsie 0O6pa3oBaTeIbHBIE TEXHOJOTUH — MH(OPMAIIOHHAS JIEKIHUS (BBOIHYIO
JIKIUIO, T/I€ AT MepBOe MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAUYEHUEM
U 33Jla4aMu Kypca); JEKIUU — KOHCYJIbTALUU, U3JI0KEHHE HOBOTO MaTepuasa COIpPOBOXKIAETCS
MOCTaHOBKON BONPOCOB M JMCKYCCHEH B IOHCKaX OTBETOB Ha 3TH BOMNPOCHI; J1abOpaTOpHbIE
paboTHI.

Texnonoruu npoOGiaeMHOro OO0y4deHHs] — MPOOJIEMHBIE JIEKLIUU SBISETCS PE3yJbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOpPMAIMH TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
MoucKa IyTed ero pelieHus; JadopaTOpHble pabOThl C HCIOJIb30BAHHEM MPOOJIEMHOTO
o0y4yeHne, KOTOpOE 3aKII0YaeTCs B CTUMYJIUPOBAHUH CTYIEHTOB K CAaMOCTOSITEIBHOM «I00bIYe»
3HAHUU, HEOOXOIUMBIX ISl PELLICHUS] KOHKPETHOU MPOOIEMBI.

WNudopmManinoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHbIE TEXHOJOTHUM — B X0l
MPOBEJCHUS JIEKIMOHHBIX 3aHITHHA MpPEeAyCMaTpUBAETCS HCIIOJIb30BAHUE 3JIEKTPOHHOTO
JEMOHCTPALIMOHHOI0 Marepuaia (JeKUUu-BU3yalln3alln), Ucronb3oBanue VHTepHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcss B XOJe JIabOpaTOpHBIX paboOT, HA KOTOPBIX
BBITIOJTHSIOTCS TPYIIIOBBIC MU MHIUBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CaMmocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHONW MPOpPadOTKE B
MPOLIECCE BBIMOJIHEHUS KOHTPOJBHBIX padOT, a TakKe B IMpolecce MOJATOTOBKU K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBON aTTECTALUH.

B xoze npoBenieHus JEKIIMOHHBIX 3aHATHI MTpelycCMaTpUBAETCS:

- HCIIOJIb30BaHUE D3JIEKTPOHHOIO JIEMOHCTPALMOHHOIO MaTepuaia M0 COBPEMEHHOM
U3MEPUTENIbHOM TEXHUKE;

- UCIIOJIb30BaHUE JIEKTPOHHBIX YUEOHUKOB I10 OT/IEIbHBIM TEMaM 3aHATHIH;

- BCTpPEUU C NPEACTaBUTENIIMU IPOEKTHBIX M oOciyxuBaromux npepnpustuii: OO0
«OCK», 000 «Mudopmcepsuc MMK», OO0 «KouncOMy; mpeamnonaraeMble TEMbl BCTpPEY:
«lHHOBaluu B 00JacTH KOHTPOJBHO-U3MEPUTENBHON TEeXHUKH», «/HTennexTyanpHble
MEXATPOHHBIE CUCTEMBI», «/[MarHOCTHKA U IOBEPKA CPEACTB U3MEPEHUID.

- aKTUBHBIE M WHTEPAaKTUBHbIE (OPMBI OOYyUEHHUS: BapHUATHBHBIA OIPOC, JAUCKYCCHUH,
YCTHBIA  ONpOC, KOHTpPOJIbHAas paboTa, TECTOBBIM OMpOC, HMHIUBUAYyaJbHAs —«3allUTa
1abopaTOPHBIX PabOT U T.JI.

6 YueOHO-MeTOAMYeCcKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIHXCs
[Ipencrasneno B mpunoxxeHuu 1.

7 OneHoYHbIe CPeICTBA A5 NPOBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecnedeHue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Caxwun, C. I'. CpescTBa aBTOMaTHUECKOTO KOHTPOJISI TEXHOJIIOTHYECKHAX TTAPAMETPOB
yueOnuk / C. I'. Caxumn. — Cankr-IletepOypr : Jlawp, 2014. — 368 c. — ISBN
978-5-8114-1644-8. — Tekcr : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/51355 (mata oOpamenus: 18.09.2022). — Pexum goctyna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. I'pebennukoBa, B. B. Texunueckue u3mepenus u npubopsl : yueOHoe mocodue / B. B.
['pebennnkoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Marautoropck, 2014. - 150 c. : ni.,
cxemsl. - URL:



https://e.lanbook.com/book/51355

https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/11163
27/817.pdf&view=true = (mara oopamenus: 14.09.2022). - Makpooosekr. - Tekcr
anekTpoHHbIH. - ISBN 978-5-9967-0543-6. - imeeTcs edaTHBIM aHAIIOT.

0) lomostHuTeILHASI JTUTEPaTypa:

1. AdanaceeB, A. A. Ousndeckrue OCHOBBI H3MEPCHHI U 3TAIOHHI | yuel. mocodue / A.A.
Adanacees, A.A. Iloronnn. — Mocksa : UTH®PA-M, 2018. — 246 ¢. — (Briciiee o6pa3oBanue:
bakangaBpuar). — www.dx.doi.org/10.12737/textbook 598da02128e609.60046688 . - ISBN
978-5-16-012858-0. - Tekcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/882396
(mara obparmenus: 18.09.2022). — Peskum qocTyIa: mo mOIMHCKe.

2. Caxwun, C. I'. TIpubopsl KOHTPOJISI COCTaBa M KAdeCcTBa TEXHOJIOTMYECKUX Cpel :
yuebnoe mocobue / C. I'. Caxun. — Cankr-Ilerepoypr : Jlans, 2012. — 432 c. — ISBN
978-5-8114-1237-2. — Tekcrt : anekTpoHHbIi // JIaHb : 37€KTpOHHO-OMONIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/4134 (nmara obpamenus: 18.09.2022). — Pexum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

3. Caxun, C. I'. CpencrBa aBTOMaTH4eCKOr0 KOHTPOJISI TEXHOJIOTUYECKUAX MApaMETPOB :
yueOnuk / C. I'. Caxun. — Cankr-IlerepOypr : Jlamp, 2014. — 368 c¢. — ISBN
978-5-8114-1644-8. — TekcT : snexkrponuslii // JIaHb : 3IeKTpOHHO-OMOINOTEYHAS CHCTEMA. —
URL.: https://e.lanbook.com/book/51354 (marta oGpamienus: 18.09.2022). — Pexxum goctyna:
JUIS aBTOPU3. ITOJIb30BATEIICH

B) MeToauyeckue ykasaHus:

I'pebennukoBa, B.B. Texuuueckue nsmepenus u npubopsl. JlabopaTopHbIH NPaKTUKYM:
yueb. mocooue / B.B.I'pebennukoBa, N.I'. Camapuna. — Marauroropck: M3a-8o MarHuToropcek.
roc. TexH. yH-Ta, 2016. — 102 c. — TekcT: HenmocpeACTBEHHBII

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmMHoe oGecrieyeHue

Haumenosanue I10 Ne norosopa Cpok neicTBuUS TULIECH3UU
MS Office 2007, 135 o1 17.09.2007 GecCpOTHO
Professional

7Zip CBOOOJIHO  pacmpocTpaHsieMoe 0ECCPOUHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX nmbopMaunongle CIIPaBOYHLIC CUCTEMBI

HaszsaHue kypca Cchlika
OnekTpoHHas 0a3a TepHoaWYecKux u3gaHui East
View Information Services, OO0 «1IBUC»

HamuonannHas I/IH(I)OpMaLII/IOHHO'aHaJ'II/ITI/I‘IeCKaH

https://dlib.eastview.com/

M URL.:
cucrema  —  POCCHHCKMH — MHAGKC — HAyWHOTO|pino /elibrary.ru/project risc.asp
nutuposanus (PHIL)
[TouckoBast cucrema Akxkanemus Google (Google URL: https://scholar.qoogle.ru/
Scholar) ] ] ' '

Wudopmannonnas cucrema - ETMHOE OKHO 1OCTyma K

HHGOPMAIMOHHEIM pecypcaM

denepanbHOE roCcyJIapCTBEHHOE OIOKETHOE

yUpexKIeHNE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru /

TTPOMBIIIJICHHOM COOCTBEHHOCTH
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHUITIIINHBI BKJIIFOYACT:


https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=817.pdf&show=dcatalogues/1/1116327/817.pdf&view=true
http://www.dx.doi.org/10.12737/textbook_598da02128e609.60046688
https://e.lanbook.com/book/4134
https://e.lanbook.com/book/51354
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

Tun u Ha3BaHue ayquTOopun - OCHAIICHUE Ay AUTOPHH

VYyeOHbIC ayIUTOPHUH VISl IPOBEJCHUS 3aHITHI JICKIIMOHHOTO THMA -MyJIbTHMEIHNIHBIC
CpEICTBA XPAHCHUS, IEPEIauy U MPeACTaBIeHUS HHOpMaIu

[lomemenuss ayg  caMoCTOSITENIbHOM  paboThl  oOyuaromuxcsi - [lepconanbHbie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
nH(}OPMallMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA

Y4eOHble ayqUTOPUH I TPYNIOBBIX W WHIUBUIAYATbHBIX KOHCYJIBTAIMH, TEKYIIETO
KOHTPOJISI M TPOMEXKYTOUHBIX KOHCYJIbTalUM - Jlocka, MyTbTUMEAUMHBIN TPOEKTOP, IKPaH

[Tomemenne s XpaHeHUs U NPOYHUIAKTHYECKOrOo OOCTYXUBaHUS  y4eOHOTO
o0opynoBanus - CTenaxu A XpaHeH!s y4eOHO-MEeTOANYECKUN TOKYyMEHTALUH

VYuebHas ayautopusi Ui IpOBeIeHUs 1a00paTOpHBIX paboT: 1abopaTopusi METPOJIOTUH
Y TEXHOJIOTHYECKHUX U3MEepPEHUM

JIaGopaTopHble YCTAaHOBKH JUTsI BBIITOJHEHHS JIAOOPAaTOPHBIX padoT ayn. 452:

- nabopaTtopHslii cTen «M3MepeHue pacxo/ia razay;

- mabopatopHusIii cteH «[loBepka Tepmonapy;

- maboparopusiii cren «IloBepka mpubopa Juck-250, moromerpa 111-4540/1 u npubopa
A-566»;

- mabopatopusiii creny «Mcnbitanne u nosepka KCII-3, BonpTmetpa 111-4540, npubopa
Huck-250»;

- mabopaTopHblii cTeH 1 «M3MepeHue ypoBHS KUAKOCTEN»;

- mabopatopHbIi cTeH «3MepeHue ypoBHS ChITYYHX MaTepHAIIOBY;

- mabopatopHslii cten «IIpeobpazoBarenu gaBnenus Metpany;

- nmaboparopublii cTeHn «CTaTHMdecKne W JIWHAMHYECKUE XaApPaKTEPUCTHKH OOBEKTa
yIpaBICHUS

DneKTpOoHHBIE IIaKaThl 0 Kypcy "OCHOBBI METPOJIOTMU M TEXHUYECKHE H3MepeHus"
(136), kmrou Ha 2 TTIK.



IIpunoxenne 1

6 YueOHO-MeTOAHYECKOe o0ecneYeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To mucummmae «TexHUYECKHe U3MEPEHUs. M MPUOOPBD» MPEAYCMOTPEHA ayJUTOPHAs H
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AynuTopHasi caMoCTOsITeIbHAsE paboTa CTYACHTOB MPEAINOJaraeT BBIIOIHEHHE U 3allUTy
71a00paTOPHBIX padoT, pelICHUE KOHTPOJIbHBIX 3a/1au.

Ilepeuennb Bomnpocs! k 3amure
J1adOpaTOpPHBIX
padoTt
1. [TpuHIMIT NEHCTBHS TEPMOIICKTPUUECKOTO Mpeodpa3zoBaTells.
2. [lepeuncnuth rpaJyupoBKU CTaHIAPTHBIX TEPMOIIAp C
npejesiaMyd U3MEPEHHH Mo TeMIiepaType.
3. OOBSICHUTD BIUSHUE TEMIIEPATYPbl XOJIOJHBIX KOHIIOB Ha
MOKa3aHUsl TEPMOIIapHI.
4. [Tepeuncnuth criocoObl BBEIEHUS TOMPABKU HA TEMIIEpaTyphl
CBOOOJIHBIX KOHIIOB.
H3mepenue
5. OOBSACHUTD CITOCOO BBEJICHHMS TOMPABKHU C TTIOMOIIBIO
memnepamypul
KOMITEHCAIIHOHHOT'O MOCTA.
6. Kakue TpeboBanus mpeabsaBIsIOTCS K MaTepuanam Jist
W3TOTOBJICHUS TEPMOIIAPHI?
7. HapucoBaTs rpagyupoBO4HYIO 3aBUCUMOCTH (B 00111eM BUE) AJIs
TEPMODJICKTPUUECKOTO MPeodpa3oBaTes.
8. [To rpaduky, momyueHHOMY B pe3yjbTaTe MPOBEICHUS
71a00paTOpHOM pabOThl, 0OBSICHUTH PE3YIbTAThl SKCIIEPUMEHTA
1. Jns gero npeaHasHaveHsbl Ipeoodpa3oBarenu Tuna Metpan 1007
2. Kaxkue TexHomornueckue mapaMeTpbl MOKHO U3MEPSTH C
MOMOIIIBI0 AaT4YuKOB THa Metpan — 100 u nepeyrciuTh HaMMEHOBaHUS
JATYMKOB B COOTBETCTBUU C U3MEPSIEMBIM IapaMeTpom?
3. Kakwue curnanbsl MoryT OBITh Ha BbIXoJe naTunka Merpan 100?
4, B uém 3axmrouaeTcst mpuHIUIT ACHCTBUSA TeH30/1aTYrKa?
HapucoBaTbk cxeMaTU4HO KOHCTPYKIHIO.
H3zmepenue
ddenenus 5. CKoJnbKO TEH30/1aTYUKOB B npeoOpaszosarene Metpan 1007 Ilo
KaKoi cxemMe OHM COeIMHEHBI (HapHCOBaTh, OOBSICHUTD)?
6. HapucoBats cTpykTypHYIO cXemy npeobOpasoBarens Metpan
100 1 00BACHUTH MPUHLUN JCHCTBHUS.
1. Ectp 1 B mpeoOpazoBatene Metpan 100 ycTpoiicTBO
TEPMOKOPPEKIIMU U €CIIU €CTh, TO 3a4€M OHO HE0OX0auMO?
8. Uro Takoe ctpykrypa KHC?
9. Kak mpou3zBoaniam nosepky npeodpasosarens Merpan 100?
1. Mertoa nnepeMeHHOTro Tnepenaja 1aBJIeHUs: TPUHIIUI IeHCTBUS,
JIOCTOMHCTBA, HEJIOCTATKHU.
2. Merton mepeMeHHOTO Tiepenaja JaBJIeHHs: KOMILIEKT TPUOOPOB
JUTSL U3MEPEHUS Pacxo/ia, OObSICHUTh Ha3HAYCHHE KaKI0TO.
H3zmepenue 3. [lepeuncnuTh BUIBI CYKAIOLIUX YCTPOMCTB U BHIOpATh TaKoE,
Konuuecmea u YTOOBI YMEHBIIUTh TIOTEPH JABICHHUS.
pacxooa 4, MeTo1 MOCTOSSHHOTO TIepenaja JaBJICHHs: TPUHIIUI ACHCTBUS
5. [lepeyncnuTh JOCTOMHCTBA U HEAOCTATKU CTEKJISTHHBIX
pOTaMETPOB.
6. Hanucats Gpopmyny uis onpeaeseHus pacxoia METoI0M

JUHAMHWYCCKOI'O JaBJICHUA.




Ilepeuennb Bomnpocel k 3amure
J1a00paTOpPHBIX
padoTr
1. [IpuHIUI NENCTBUSA U3MEPEHUS PACXOAA METOAOM
JTUHAMHYECKOT0 JaBJICHUS.
8. HapucoBaTh KOMIUIEKT IPUOOPOB I U3MEPEHUS pacxoja
METOJIOM IMHAMUYECKOTO JaBICHHUS.
9. Hanucats Gpopmyny i usmepenus pacxosa (00bEMHOTO U
MacCOBOI'0) Yepe3 CPETHIOI0 CKOPOCTh MOTOKA
1. [Tepeuncanth ciOCOOBI U3MEPEHUST YPOBHS CHITYYHX
MaTepUasoB.
2. PanmonsoronHelii ciocod u3MepeHus ypoBHs(hopmya,
KOHCTPYKLHS, IPUHLIUIT ICUCTBUS, TPAIyUPOBOYHASI XapAKTEPUCTHKA).
3. YabpTpa3BykoBo# crioco0 u3MepeHus ypoBHs (hopmyia,
KOHCTPYKLHS, IPUHLIUIT ICUCTBUS, TPAIyUPOBOYHASI XapAKTEPUCTHKA).
4. [TpuHIMI NEHCTBHS 30HI0BOIO METO/1a U3MEPEHUSI YPOBHS (110
H3zmepenue yposns .
1abopaTOpPHOI YCTAaHOBKE).
5. [ToueMy U3MeEPATH YpPOBEHB CHITYYHUX MATEPHAIIOB CII0KHEE, YEM
YPOBEHB KUJIKOCTH?
6. Paccuutarh OTHOCUTEIBHYIO IOIPEUTHOCTh U3MEPEHNUS YPOBHS 110
9KCIIEPUMEHTAILHBIM JAHHBIM.
7. Paccunrars MakcHManbHO BO3MOXKHYIO a0COIIOTHYIO
MOTPEIIHOCTh U3MEPEHUs AJIs JaHHOTO mpubopa
1. Kak nogpasnenstorcss MarHUTHbIE ra30aHaIN3aTopPbI?
2. Jlnst onpenienienrs KOHIEHTPAlMK KaKoro ra3a npeHa3sHaueH
TEPMOMAarHUTHBIN ra30aHaIn3arop?
Onpeoenenue 3. UYto sBisieTCS YyBCTBUTEIBHBIM 3JIEMEHTOM TEPMOMArHUTHOTO
ceolicme u cocmaea | razoaHanuzaropa?
eeuyecme 4. [Tpu xakoii TeMIieparype cienyeT Npou3BOAUTH U3MEPEHHUS,
MCIOJIb3YS] TEPMOMArHUTHBIN razoaHanu3arop?
S. [TepeuncanTh OCHOBHBIE MTOTPETHOCTH TEPMOMArHUTHBIX
razoaHanu3aropoB. Kak HCKIIIOYNTH BIMSHUE 3TUX MOTPENTHOCTEN?
1. Jlnis yero npeaHa3HaYeHbl ONTORIEKTPOHHBIE TPeoOpa3zoBaTeIu
repeMeneHus ?
2. [TpuHIMN NeCTBUS ONTO3IEKTPOHHBIX Mpeodpa3zoBarenen
MepeMeeH!s] HHKPEMEHTaIbHOrO TUIIA.
Hamepenie 3. HazHnaueHue kBaapaTypHOro dHKOJEPA.
P 4. Y CTpolcTBO JIMHEHHOTO MATHUTHOTO JJaTYMKA EPEMEILICHHUS.
2eoMempu4ecKux .
S. YCTpoHCTBO U Ha3HAYEHHE BPALAIOLIUXCS TPAHCPOPMATOPOB.
pasmepos u
6. Hapucosats 3aBucumocts 9J[C 00MOTKH A TpU XOJIOCTOM XOJI€ U
MEXAHUYECKUX
P [TPY HAarpy3Ke OT yIJla IOBOPOTa POTOpa.
7. IToTeHIMOMETPUYECKUI TATUMK EPEMEILICHNUS.
8. HapucoBate cxemy BKJIIOUEHHS TOTEHIIUOMETPUYECKOT0 JaTuyhKa
MepeMereHus.
9. HapucoBaTrhk cTaTHUECKYIO XapaKTEPUCTUKY
[MOTEHIIMOMETPUYECKOTO TaTUUKa
1. HazHnaueHnue razoaHaan3aTopos.
Ilpuéopor u o .
2. Kakoii 0cHOBHOI 3aKOH JIEXKHT B pab0Te ONTUKO-a0COPOIIMOHHBIX
cucmemul KOHMPOJA
N ra30aHaIn3aTopoB?
OKpyHcarowieil cpeonl
3. HapucoBaTh cTaTnyeckyto XapakTepUCTUKY

U RPOMBLULTEHHBIX
6vlOpocos

ONITUKO-a0COPOIIMOHHBIX I'a30aHATN3aTOPOB.
4. J171s1 yero Hy»HbI UCTOYHUKH MHPPAKPACHOTO U3ITYUECHHUS B




Ilepeuennb Bomnpocel k 3amure
J1a00paTOpPHBIX
padoTr

OTITUKO-a0COPOIIMOHHBIX T'a30aHAIN3aTOpax?

5. YeM 3an0aHIOTCS (PUIBTPOBBIC KAMEPHI, €CJIM B Ta30BOM CMECH
HE00X0AUMO onpeaenuTs coaepxanue CO?

6. J1J1s 4ero Hy »KHbI CDaBHUTEIIbHBIC KAMEPHI?

7. YeM 3am0IHIETCS KOMIIEHCAIIMOHHASL Kamepa
OTITUKO-a0COPOIIMOHHBIX Ta30aHAIN3aTOPOB?

8. Kakas mikana y ontuko-abcopOIMOHHBIX Ta30aHATN3aTOPOB C
ra30BOY KOMIIEHCAIIHE?

9. JlOCTOMHCTBA 1 HETOCTATKU ONTHKO-a0COPOIIMOHHBIX
ra30aHaJIn3aTOPOB

I[Ipumepbl KOHTPOJILHBIX 33124

1. Onpenenutp mepenaja aBlICHUs, CO3/1aBaeMbli HAINOPHBIMH TpPYyOKaMu, eciH
MOTOK BOJIbI ABMXKETCS CO CKOPOCTBIO V, €CIIH INIOTHOCTh U3MEPSAEMO Cpebl p.

2. ITo TpyGe nuamerpoM D nBuxkercs MOTOK KUIKOCTU IJIOTHOCTBIO p CO CpeAHEH
CKOpOCTBIO V. OnpeaeauTs MacCOBbI M 0OBEMHBIN pacxol.

3. Omnpenenure 3Hauenue D/IC, nHOAYIUPYEMOH B 3JIEKTPOMarHUTHOM PACX0OMeEpe
C IMaMeTPOM MPOXOJHOr0 oTBepcTHs d, mpu pacxoze Bojbl Q, MHAYKINS MATHUTHOTO moJist B.

4. B tpybonpoBoae auamerpom d MpOTEKaeT KUAKOCTh, pacxon kotopou Q. Jlms
U3MEpPEHUs] pacxofa IpPHUMEHSIETCS YJIbTPa3BYKOBOM pacxXxoJoMep, pPACCTOSIHUE MEXAY
UCTOYHHUKOM M PUEMHUKOM |. OnipeieinTh BpeMst MPOXOXKICHHUS «I10 TIOTOKY» U «IIPOTUB HEr0»
€CJIM CKOPOCTh PacIpOCTPAHEHHUs YIbTPA3BYKOBBIX KOJI€OaHUM B U3MepseMoil cpejie C.

S. Tepmomapa HaxoOuTCAd B M3MEpPSAEMOM Cpele, Temieparypa KOTOpOM paBHA
1000°C, a Temneparypa okpyxarwmiei cpeabl paBHa 35°C. UTo MOKaXeT H3MEPHUTENbHBIH
npubop, eciiu MONpaBKy Ha TeMIlepaTypy OKpyxarwouei cpensl He BBoAUTH? IlogoOpaTh Tun
TepMoIapbl M BTOpPUYHBIA Npubop. PaccumTaTh OTHOCUTENBHYIO NOTPELIHOCTh H3MEpPEHUs
(OOBSICHUTD OTBET)

6. Kanopumerpuueckuii pacxonomep COCTOMT W3 HarpeBareiss MouHocTbhio W,
pacroyioxkeHHblii B TpyOompoBoje nuamerpom D. Omnpegenuth pa3HOCTh TeMIEpaTyp
U3MEPSAEMOM Cpebl 10 M IIOCIIE HarpeBarTeNs IPH CPEIHEN CKOPOCTH IMOTOKA Vgp.

7. Knacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; npeaensl U3MEpeHUs: OT
-200°C no +600°C. OmnpenenuT MaKCUMaJIbHO JIONMyCTUMYIO TorpemHocts B °C. YTo o3Havaer
rpagynpoBka’?

8. VYV noBepsiemoro naTtuuka AaBieHUs co Ikaiod usmepeHus ot 0 mo 250 xlla
OCHOBHAsl OTHOCHUTEJIbHAS TIOTPEIIHOCTh U3MEPEHMS BO BCEM JIMalla30HE U3MEpPEeHM paBHa 4%.
Jatunk umeeT TokoBbIH BbIxoa 4...20 MA. Ha naTunk kanmuOpaTopom MoJIaHo JAaBjIeHHUE

125 klla, mpu 3ToM ero BbIXOAHOW curHaia paBeH 12,62 MA. Heobxomumo omnpeneiauThb
YKJIaJIbIBAIOTCS JIM MTOKA3aHUA JaTYMKa B JOIYCTHUMBbIE MPEIEIbI.

9. Paccuutarh mMOTpemiHOCTh U3MEPEHHS JIs 4YallledHOrO0 MaHOMETpa, €cid
cooTHomeHue auameTpos 1/400.

10. [Ipy wu3mMepeHuum TemmepaTyppl B TE€YH C  TOMOIIBIO  TEPMOIAPhI
«IUIaTUHA-TIATUHOPO MY (THMl S) BoIbTMETp mokazan 7,8 mB. TemmnepaTypa XOJOJHOTO cras




Obu1a crabunmsupoBana Ha ypoBHe 100°C. Tlonp3ysick rpaaynpoBOYHOMN TAOJIMIICH AJIS TaHHOK
TepMOMapbl, ONPEIAEIUTH TEMIEPATYPY [y B MEUH.

Temul pechepamos:
I'OCT 21.208-2013 YcnoBHble 0003HaueHUs (3a/laHUE HA COCTABJIICHUE CXEM U3MEPCHUS U
PEryJIMpOBAHMS TEXHUUYECKHUX [MapaMeTPOB):

— CAP ypoBHs;

— CAP pgaBneHus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS PacXoOB);

— T'a30BbIii aHaMU3

KonTpoabHasi padora

Kanopumerpuueckue pacxoaoMep COCTOUT U3 HarpeBaTesist MOIHOCTHI0 W, pacrooKeHHbIN B
TpyOompoBoe nuamerpom D.

Tpebyemca onpedenumaw:

1. PasHocTh TeMIiepaTyp u3MepseMoi cpebl 10 M II0CIIe HarpeBaress Py CpeIHen
CKOPOCTH TIOTOKA Ucp (,Z[Be CKOpOCTH, IIOJIYYUM [BC pa3HOCTI/I). I[J'IH pacdu€rta MOXKHO
BOCTIOJIb30BaThCS YIPOILICHHON (hOpMYIIOi:

W = At-Cp-Qu,

rae W — moiHocTh HarpeBatens, Bt
Cp — TEIUIOEMKOCTH U3MepsieMoii cpebl, [[x/(kr’C) [u3 Tabuurb 2]
Q. — MaccoBblii pacxoz, kr/c [Qy = Qq-p =(pnd®v)/4]
L — CKOPOCTh MTOTOKA, M/C
d — quamerp TpyOOIIpOBOIa, M
P — INIOTHOCTb CPEJIBI, Kr/M° [13 TabauIe! 2]

2. [TocTpouTh TIpaJydpOBOYHYIO XapaKTEPHCTHKY (3aBUCHMOCTh At ot Q). s
3TOrO 3aMOJIHUTh TaOJIUILy:

Ne | Ckopocts v, OOBeMHBIH pacxon Maccosslii pacxon | PasHocTs TeMneparyp
Mm/c Qo, M/c Qu, KT/C At, °C
1 Ucpl

15 UCpZ




[Tpunoxxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA MPOMEKYTOUHON aTTeCTAlUM:

CTpyKTypHBIii
JIEMEHT
KOMIIETEHINH

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

OIIK-6: Cnoco0eH pa3padaTbiBaTh M UCIOJIb30BATH AJTOPUTMBI U IPOrpaMMbl, COBpeMeHHbIe HH(OPMALNMOHHbIE TEXHOJIOTHH, METOAbI U
CpeACTBA KOHTPOJISl, IMATHOCTUKH U YIIPaBJIeHU, IPUTOHbIE JI1 MPAKTHYECKOT0 NpuMeHeHus B cdepe cBoeil npodeccuoHaibHOI

AECATECJIBbHOCTH

OIIK-6.2

Hcnonb3yeT COBpEMEHHBIE METO/IBI U
CpEeICTBA KOHTPOJIS, AMATHOCTUKH U
YIIpaBIECHUA IJIA [IPAKTUYECKOIO
npuUMeHeHus B cepe cBoeit

PO eCCHOHAIBHON JEATEIHLHOCTH

Hepeuenb meopemuuecKux 60npocos K IK3aMeHy.

1.
2.
3.

~

10.

11.

12.

13.

KuakocTHbIE U IPY30IOPIIHEBbIE MAHOMETPBI.

[Ipe30MeTpUYECKUI METO U3MEPEHUS TABICHUMN.

[Ipeo6pazosarenu nasnenuit ceput METPAH-100, METPAH-150. CtpyktypHas
cxema. [lpunnun aeicTust, 00JaCTh IPUMEHEHHUSL.

MexaHnuecKkue METO bl U3MEPEHUs YPOBHS ChITy4YUX MaTtepuanoB. OcoOeHHOCTH
HU3MEPEHUS YPOBHS CBHITYYUX MAaTEPHUAIIOB.

N3mepenne ypoBHS KUAKOCTEN THIPOCTATUYECKUMH MeToAaMu. [Ibe30MeTprueckuit
Y MAaHOMETPUYECKUI METO/BI U3MEPEHUS YPOBHS. M3MepeHne mIoTHOCTH
HEU3BECTHOM KUJIKOCTH € ITOMOILBIO ITbE30METPUYECKOT0 METO1A.

N3mepenue ypoBHS yJIbTPa3ByKOBBIMH METOJIAMH.

PanapHbie 1 BOJTHOBBIE YPOBHEMEDBL. Y CTPOMCTBO, IPUHIIUI ACHCTBU.
3MepeHne ypoBHS KUAKOCTEH SIeKTPHIECKUMHI METOIaMH. EMKOCTHBIE
yYpPOBHEMEPBI: 00J1aCTh TPUMEHEHM S, IPUHIIHII JEHCTBUS, CXeMa U3MEPEHUS
3JIEKTPONPOBOAHON U HEAIEKTPOIIPOBOAHON CPEMBI.

KoHTposb ypoBHS xKUAKOro MeTaia B Kpucraumsaropax MHII3.

N3mepenne pacxona METOOM IIEPEMEHHOIO MTEPENaa JABICHHS Ha CYXKaOIIEM
ycrpoiictse. KommekT npudopos. @opmyia pacxoaa.

H3MepeHne pacxoia METOIOM MOCTOSHHOTO Tepenaa. Y CTpOMCTBO pOTaMETPOB.
dopmyna pacxona.

N3mepenue pacxona METOAOM THMHAMH4YECKOro Hanopa. @opmyiia pacxofa.
YcTpoiicTBO HAOPHOI TPYOBI.

DneKTpoMarHuTHeIe pacxogoMepsl. [lpunnun aeiictBus. Y cTpoiicTBO




CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

14.
15.
16.

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

24,
25.
26.
217.
28.

29.
30.
31.
32.

33.

VYabpTpa3BykoBble pacxogoMepsl. [IpuHumn nerctus. Y CTpoOMCTBO.

Cuerunku konanuecTBa. CKOPOCTHBIE U OObEMHBIE.

Buxpesslie pacxogomepsl. [IpuHuun nerctus. Y CTpoiuCcTBO pacxonoMepa
METPAH-300IIP.

OnTuko-akycTu4ecKkue razoaHaan3aropsl. [IpuHiun nefictBus. Y cTpoicTso.
TepMOKOHIYKTOMETPUYECKHE Ta30aHaNn3aTOPhbL. [IpuHIMn neicTBus. Y cTpoiicTBO.
TepmoxuMuueckue razoananu3aropsl. [IpuHnun nqeiucTeus. Y cTpoucTBO.
TepMmomaruuTHele razoananu3aropsl. [IpuHnun neicTBus. Y cTpoicTBo.

I"azoBbie xpomarorpadsl. [IpuHIwI NEHCTBUSA. Y CTPOKCTBO

MacccnektpomeTpsl. [Ipuniun aeictBus. Y cTpoicTBO.

N3mepenue BIaKHOCTH ra30B AEKTPUYECKUMU TUTPOMETPUYECKUMU JaTYUKAMU
(METOJT TOYKH POCHI).

[IcuxpomeTpruyeckuii METOJ U3MEPEHHUS BIIAJKHOCTH T'a30B

HelTpoHHBIM METO U3MEPEHUS BIIAXKHOCTH.

N3mepenue TonmuHbl IpoKaTa

N3mepenue mMUpUHBI IPOKaTa.

[IpuHIMI neHCTBHUS ONTO3JIEKTPOHHBIX Mpeodpa3zoBaTeiell HepeMeeH s
MHKPEMEHTAJIBHOTO THIIA.

[ToTeHnmoMeTpr4EeCKUi TaTUNK NEPEMEIIEHUs. Y CTPOMCTBO, IPUHLIAI JEHCTBHS.
W3MepeHne KOHLEHTpaIMK BOIOPOIHBIX HOHOB (pH-MeTpbr).

N3mepenne KoHUEHTpauu Kucaopoaa B Boje. [IpuBectu npuMep n3MepuTeIbHON
CUCTEMBI.

Onpenenenue cosiepkanus yriepoja B xkujakoM Meramie. [Ipusectu npumep
U3MEPUTEIIBHON CUCTEMBI.

W3Mepenne KOHIIEHTpAIMK BOIOPOIa B sKuaAKoM Metaiuie (cucrema HYDRIS)

Ilepeuensv navopamopuvix pavom:

1. H3mepenue temmeparypsl

2. U3mepeHue naBieHus

3. U3mepeHue pacxosia U KOIMYECTBA

4. W3mepeHne ypOBHS )KHIKOCTH

5. HM3MepeHue ypoBHS ChITYYHX MaTepHasIOB




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

6. TepMOMarHUTHBIN ra3oaHaIN3aTOP

7. ONTHKO-aKyCTHYECKHUI ra3oaHajin3arop

8. H3mepeHune reoMeTpu4eCcKUX pa3MepoOB M MEXaHUUECKUN BETMYUH
Ilpumepvt npakmuueckux 3a0anHuil.

1. Ucnonb3oBanue 'OCToB aiis cocTaBieHus: cXeM IpruOOpOB, TEXHOIOTMUECKUX
IIPOLIECCOB

2. Bwi6op u obocHOBaHue cxembl ceprudurammu CHU

3. Cocrasnenue criequduKanud 000pyI0BaHUs Il 3aJaHHOTO KOHTYpa U3MEpEHNUs
TEXHOJIOTHYECKOTO MapaMeTpa B BBIOPAaHHOM IIPOHU3BOACTBE

4. OrmpenenuTs nepenaj 1aBjleHus, co31aBaeMblii HAIOPHBIMU TPYOKaMu, €Ciu
IIOTOK BOJIbI ABMXKETCS CO CKOPOCTBIO V, €CIIU INIOTHOCTh U3MEPSIEMOM CPEIbl p.

5. Ilo tpybe nuameTrpom D aBHKeTCS MOTOK KUKOCTH INIOTHOCTBIO P CO CPEaHEN
CKOPOCTBIO V. OnpeenuTb MacCcoBbIii U OOBEMHBIN PACXO/I.

6. Onpenenute 3HaueHue D/1C, UHAYLIMPYEMOIl B 3JIEKTPOMArHUTHOM Pacxojomepe
C IMaMETPOM MPOXOJAHOTO OTBepCTUs d, MpH pacxonae Boabl Q, MHAYKIHMS MArHUTHOTO
noss B.

7. B tpy6onpoBoie nuamerpom d mpoTeKaeT ®KHUIKOCTh, pacxo kotopoi Q. s
M3MEpPEHUS Pacxo/ia MPUMEHSETCS YIbTPa3BYKOBOM pacXxoJ0OMeEp, PACCTOSHHUE MEXIY
HCTOYHHKOM M IPUEMHUKOM |. OmipeieinTh BpeMst MPOXOXKICHHUS «I10 TOTOKY» U
«IIPOTHUB HETO» €CJIM CKOPOCTh PACIPOCTPAHEHUs YIbTPa3BYKOBBIX KOJICOaHUH B
n3MepsieMoi cpefe C.

OIIK-9: Cnoco0eH BbINOJHATD IKCIIEPUMEHTHI 110 3aJaHHBIM METOAUKAM H OﬁpaﬁaTbIBaTb pe3yJbTaThbl C IPUMEHCHHEM COBPEMEHHBIX

I/IH(l)OpMaIII/IOHHbIX TEXHOJIOTHI M TEXHUYECKHX CpeacrTs

OIlK-9.2

BribupaeT coBpeMeHHbIE CIOCOObI U
cpencTBa 00pabOTKU Pe3ysIbTaTOB
JKCIIEpUMEHTA

Hepeuenb meopemuuecKux 60npocos K IK3amMeHy.

1. HuddepenunansHo-TpanchopMaTopHbIi mpeodpazoparens. Cuctema nepeaadu
MOKa3aHUH Ha PaCCTOSHHUE.

2. TokoBas cuctema nepeaayy MoKa3aHUi Ha pacCTOSTHUE.

3. W3mepenune TeMnepaTypsl )KAIKOTO METalIa

4. [IpuBecTn npuMepsl aBTOMaTU3MPOBAHHBIX CUCTEM KOHTPOJISL TEMIIEPATYPhI

KUJIKOM CTaITN




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

5. [TpuBecTn nprMepbl aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS YPOBHS METaJlIa B
CTaJepa3ITMBOYHOM KOBIIIE

6. Mertposoruueckoe 00ecrieyeHre TEXHOIOTHUECKUX U3MEPEHUH
METaJTYypPrHYeCcKOi MPOMBIIIIEHHOCTH

7. [TpubGops! U cUCTEMBI KOHTPOJISI OKPYKAFOLICH CPEIbl U IPOMBIIIICHHBIX
BBIOPOCOB

Ilepeuenv npakmuueckux paoom:
I'OCT 21.208-2013 YcnoBHbIe 0003HAUYEHUS (3a/IaHIE HA COCTABIICHUE CXEM HM3MEPEHHS
U PeryJIipOBaHus TEXHUYECKUX MapaMeTPOB):

— CAP yposss;

— CAP naBnenus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS pacXo0B);

— T'a3oBwIii aHaN3

1. Tepmonapa HaxXoIUTCs B U3MEPSIEMOM cpefie, TeMIepaTypa KOTOpoil paBHa
1000°C, a TemmepaTypa okpyskaromiei cpesl paHa 35°C. Uto mokaxker
M3MEPHUTENBHBIA TPUOOP, €CITM TIONPABKY HA TEMIIEPATYPY OKPYKAIOIIEH Cpebl He
BBOAUTH? Ilogo6paTh TN TepMonapsl U BTOpUYHBIH pubop. PaccunTars
OTHOCHUTEIIbHYIO MOTPEITHOCTh U3MEpEeHUsI (00BSCHUTH OTBET)

2. Kanopumerpuueckuii pacxooMep COCTOMT U3 Harpesateliss MOUTHOCTbI0 W,
pacnosoKeHHbIN B TpyOorpoBoze nuamerpom D. OnpenenuTs pa3HOCTh TEMIIEpaTyp
U3MEPSIEMOM CpeJibl 10 U MOCTIe HarpeBaTessl IpH CpelHEH CKOPOCTH MOTOKA Ugp.

3. Kiacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; mpeaeis H3MepeHus OT
-200°C o +600°C. Onpenenuts MaKCHMaJIbHO JOYCTHMYIO morpemHocTh B °C. UTo
O3HayaeT rpajyupoBka?

4. Y moBepsieMOTo AaT4MKa JaBJICHHS co mikanoi mamepenus ot 0 mo 250 klla
OCHOBHAsl OTHOCHUTEJIbHAS MOIPEIIHOCTh U3MEPEHHs BO BCEM JHara3oHe W3MEPEHU i
paBHa 5%. JlaTunk uMeeT TOKOBBIH BbIx0a 4...20 MA. Ha natunk kanmuOpaTopom moaaHo
JlaBIIeHHUE

125 kIla, mpu 5TOM ero BbIX0HON curHai paBeH 12,62 MA. Heobxoaumo onpenenuThb




CtpyKTypHBII

AJIIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHUSI O1eHOYHBIE CPEJICTBA
KOMIICTCHIINU
YKIIaAbIBAKOTCA JIM ITOKa3aHWA JaTYHUKa B JOITYCTUMBIC IPCACIIbI.
5. PaccuuTarh MOrpenIHOCTh U3MEPEHUS IS YAIICYHOTO MAHOMETPA, €CITH
cooTHoIieHue nuameTpos 1/400
OIlK-9.3 [TpousBoauT 00pabOTKY pe3yabTaTOB Ilepeuens meopemuueckux 60npocos K IK3AMeHy:.

9KCIICPUMCHTA C IPUMCHCHUCM
COBPCMCHHBIX I/IH(I)OpMaLII/IOHHBIX
TEXHOJIOTHH U TEXHHYISCKHUX CpCaACTB

Metposnorusi. OCHOBHBIE IOHSITUS U ONIPEAEICHUS
l'ocynapcrennas cuctema npudopos (I'CII)
EnuncTBO M3mepenuii
H3mepsiemble BenmnuuHbl. Buibl H3MepeHnit
Meroas! n3mepennil. MeToauka BbIITOIHEHUS U3MEPEHUN
OcHoBHbIE MOJOXKEHUS Teopun norpemrHocteil. Knaccudukanus norpemnocren
BeposATHOCTHBIE OLIEHKH OTPEIIHOCTEN U3MEPEHHUS
CpenctBa usmepenusi, Buabl. CUrHasis u3MepuTeabHO nHbopMauu
Mertposornueckue xapakrepucTuku. Hemerponornyeckne xapakTepuCTUKU
0. CrpyKTypHBIE CXEMBI U CBOMCTBA CPEJCTB U3MEPEHUS
1. OO0paboTka pe3yIbTaTOB U3MEPEHUS
Ilepeuens npakmuueckux padbom:

RBOoo~NOA~WNE

1. PaccunTars 1 HOCTPOUTH rPalyipOBOYHYIO XapaAKTEPUCTUKY TEILIOBOTO
ra3oaHaju3aropa;
2. PaccunTars 1 HOCTPOUTH rPalyHpOBOYHYIO XapaKTEPUCTUKY

TEPMOKOHIYKTOMETPUYECKOTO Fa30aHaIn3aToOpa
3. PacueT TepMOMarHuTHOIrO ra30aHaIn3aTopa




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLlCHUBAHHA:

[TpomexyTouHass arTecTauus MO AUCHUIIMHE «TeXHMUECKHe M3MEpPEHUs M NpUudOphD»
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIAJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH MPOBOJIUTCS B yCTHOU (hOpME 10 TEOPETUYECKHM BOTIPOCAM U 3a/1a4aM.

IToka3zatenn u KPUTEPHUHU OLICHUBAHUA JK3aMeHa:

— Ha OLIEHKY «omauuno» (5 6anoB) — 00y4arouiics JOIKEH ITOJIHO PaCKpPbITh COJIEP)KaHNE
Marepuajia B OObEMe MpOrpaMMbl JUCHUIUIMHBI, YETKO M MPAaBWIBLHO JaTh ONpEACICHHUS,
NPUBECTH JIOKA3aTEeNbCTBA HA OCHOBE MAaTEMaTHYECKHUX M JIOTMYECKUX BBIKIAQJOK, MOKa3aTh
HaBBIKH UCCIIEIOBATEIBCKON JesITeIbHOCTH. OTBET JOJDKEH OBITh CAMOCTOSITEIIBHBIHN, IPH OTBETE
UCTIOJIb30BaHbI 3HAHUS, IPUOOPETEHHBIC paHee;

— Ha OLEHKY «xopowio» (4 Oamna) — oOydaroluiicss MOJKEH PAaCKpPBITh COJEp:KaHue
MaTepuaia B OOBEME MPOTPaMMbl JTUCIUIUIMHBI, B OCHOBHOM IIPaBWJIBHO JaTh OCHOBHBIC
ONpENeNICHUusT W TOHATUS TpeaMera. [lpu oTBeTe JOMyIIEHbI HETOYHOCTH, HapyIICHA
MOCJIEIOBATEIBHOCTD  M3JIOKEHHSI, JIOMYIIEHBl HEOONbIINEe HETOYHOCTH TIPU BBIBOJAX U
UCIIOJIb30BAaHUU TEPMUHOB, IPAKTUYCCKHE HABBIKA HETBEP/IBIC,

— Ha OLIEHKY «ydogrnemeopumenbHoy (3 6amia) — o0yqJaronuiics 10KeH YCBOUTh OCHOBHOE
colepkaHue marepuana. [Ipu OTBETE ONpeNeNeHUss W TOHSATHUS JaHbl HE YETKO, JOIMYIICHBI
OIIMOKY MPHU MPOMEKYTOYHBIX MATEMATHUECKUX BBIKJIAJKaX B BBIBOJAX, IPAKTUYCCKHC HABBIKU
cia0ble;

— Ha OIICHKY «Hey0os1emeopumenbroy (2 0aioB) — 00ydaromuiics IeMOHCTPUPYET 3HAHUS
He Ooznee 20% TeOpeTHUYECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKU, HE MOKET
MOKA3aTh WHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MPOCTHIX 3a1a4. [Ipu oTBETEe AOMyIIEHBI IpyOBIC
OMMOKK B OMNpPEICICHHIX, 0Ka3aTelbCTBa TEOPEM HE IMPOBEJCHO, HE JaHbl OTBETHl Ha
JIOTIOJTHUTEIFHBIE  BOTIPOCHI  TIPENOJaBaTeis, OTCYTCTBYIOT HaBBIKM HCCIIEIOBATEIbCKON
NEeSITENIbHOCTH;

— Ha OLIEHKY «Heyoosnemsopumenbro» (1 6ain) — He MOXKET MOoKa3aTh 3HAHUSI HA YPOBHE
BOCTIPOM3BEICHUS U 00BsICHEHUS MH(POPMAIIUU, HE MOXKET MOKa3aTh HHTEIUICKTYalbHbIE HABBIKU
pelIeH s MPOCTHIX 3a/1a4, OCHOBHOE COJIEpyKaHHe y4eOHOTo MaTepralia He PacKphITO.



