MUHWUCTEPCTBO HAYKY U BHICIET'O OBPA30BAHMUSI
POCCUIMCKOW ®EEPALIA

DenepanbHOE rocyJapeTBeHHOE OI0IKeTHOE 00pa3oBaTebHOE yUpEKICHHE
BBICITIEr0 00pa30BaHUs
«MarHuTOropeKui rocy 1apeTBeHEbIA Texanyeckuil yausepcutet um. I.1. Hocosan

YTBEPXJIAIO
¥ 7 Jlapexrop UDHAC
Y, &été;if B.P. Xpamumu

7
13.02.2024 .

PABOYAS I[TPOI'PAMMA IV CHUILIMHBI (MOAYJIS)

TEXHHYECKHE H3MEPEHHA H ITIPHEOPBI

HarnpagieHue noiroToBxy (CnenuaibHOCTh)
27.03.04 YnpasneHue B TCXHHUECKHX CHCTEMAX

HanpasnerHOCTE (poduiib/CrieinaTH3aIms ) IporpaMmsl
CucTeMBl M CpeicTBa ABTOMATH3AIHHN TEXHONOTMYECKHX MPOLIECCOB

YpoBeHb BbiCIero 00pa3ozaHus - DakanaBpuar

®opwma obyueHns
ovHas

WUucrutyr/ Gpakynsrer  MHCTHTYT SHEPreTHKHU U ABTOMATH3HPOBAHHBIX CHCTEM

ABTOMaTHBPIpOBaHHbIX CHCTEM YIIPABICHUSA
3
5

MaruuToropek
2024 roa



PaGouas nporpamma cocrasiena na ocHose ®I'OC BO - 6akanaBpuar M0 HaNpaBICHHAIO
noaroTosku 27.03.04 Ynpasierne B TeXHHYECKUX cricTemMax (Mpukas Muno6puayku Poccun ot
31.07.2020 r. Ne 871)

PaGouass nporpamma paccvoTpena W onoOpeHa Ha  3acelaHWM  Kadeapsl
ABTOMAaTH3MPOBAHHBIX CUCTEM YIIPABICHUS

07.02.2024, ipotokon Ne 6 W
3aB. kadeapoit C.M. Aanpees

PaGowas nporpamma o00pesa MeToAudecKoi komucenet UDUAC -
13.02.2024 r. npotoxos Ne 4 /

Hpe,uccllaTeﬂ(; B.P. Xpamimun
PaGouas nporpamma cocras:icHa: ////
CT. npenoaasaTeiib Kadpeaps: ACY, A N.I". Camapuna
Peuensenr:
HavansHuk ornena npoww,,@,%noepqmsuqecxnx cucreM u pewmeHui 3A0

«KoucOM CKC» , ‘: XpeHoB



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kapeapsl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kadeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu Kapeapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kageapbl ABTOMATH3UPOBAHHBIX CHCTEM YITPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHI[pCCB




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
y4eOHOr0 I1aHa 00pa30BaTEIbHON MPOTrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast rpaduka

BBenenue B HanpaBiieHue

Teopus sxcriepuMeHTa M HayKa O JaHHbIX

DNeKTpUYECKHE U3MEPEHUS

[IporpaMMupoBaHue 1 OCHOBBI AITOPUTMU3ALIUN

Metposnorus u cpeicTBa U3MEpeHUI

OCHOBBI 00bEKTHO-OPUEHTUPOBAHHOI'O IPOIPAMMHUPOBAHUS

udpossie TexHOTOTHH 00pPaOOTKM MH(POPMALUU B aBTOMATU3MPOBAHHBIX CHUCTEMax
yIpaBICHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

IlonroroBka K  mpouenype 3aliuTbl W IpoLedypa  3allUThl  BBITYCKHOM
KBaJIM(DUKALIMOHHOM pabOThI

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbTare ocBOeHUs IUCHUILIMHBI (MOAYIsl) «TeXxHu4Yeckre n3MepeHus: U mpubops»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-6 Crocoben pa3zpabaTeiBaTh M HCIOIB30BATH AITOPUTMBI M MPOTPAMMBI, COBPEMEHHEIE
UH(POPMALIMOHHBIE TEXHOJOTHH, METOABI M CPEJCTBA KOHTPOJIS, TUArHOCTUKU M YIpaBJIECHUS,
IPUTO/IHBIE JJIs MPAKTUYECKOr0 MPUMEHEHNUs B chepe cBoeil mpodeccnoHanbHOM AesITENbHOCTH

OIIK-6.1 Pa3pabatbiBaeT alropuTMBbl U IPOTPaMMBbI JJI PAKTUUECKOTO TPUMEHEHUS
B c(hepe cBoei mpodhecCHOHAIBHOMN eI TEIHLHOCTH
OIIK-6.2 Hcnonp3yeT coBpeMeHHBIE METO/IbI U CPEJCTBa KOHTPOJIS, TUATHOCTUKA U

yIpaBlIeHUs I MPAKTUYECKOro TMpuMeHeHus B cdepe cBoeid
npodecCHOHAILHON NEITENLHOCTH

OIIK-6.3 Hcnons3yeT coBpemeHHbIe HH()OPMAITMOHHBIE TEXHOJIOTHH B cepe CBOEH
npodeccCHOHALHOM AeSITETbHOCTH

OIIK-9 CrniocoOeH BBIMOJIHATH HKCHEPUMEHTHI 10 3aJaHHBIM METOJUKaM U 00pabaThIBaTh
pe3ysbTaThl ¢ MPUMEHEHHEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJOTMH M TEXHHUUYECKUX
CpEACTB

OIIK-9.1 BeinonHseT sKkcnepuMeHTaIbHbIE UCCIIEAOBAHMS XapaKTEPUCTUK CUCTEM U
00BEKTOB aBTOMATH3AIINH 110 33IaHHBIM METOIKAM

OIIK-9.2 BriOupaer coBpeMeHHBIE CIIOCOOBI M CpeicTBa O0OpabOTKU pe3ysbTaTOB
HKCIEPUMEHTA

OIIK-9.3 [Tpou3BoauT 00pabOTKYy pe3yabTaTOB »JKCIEPUMEHTa C TpPUMEHEHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH U TEXHUUYECKUX CPECTB




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

YUCJIC:

— KoHTaKkTHas padorta — 113,1 akax. yacos:
—aynuropHas — 108 akan. 9acos;
— BHeaynuTopHas — 5,1 akaj. yacos;

— caMocTosTeNnbHas padora — 31,2 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynutopHas ) s
o | xomrakTHas pabora E = ®dopma Tekymero
=
5 B aKaJ[. yacax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B akan ) E B . P Kon
2 & © | caMOCTOSATENbHOH | yCIeBaeMOCTH U
JCIUTUTAHBI 5 [ ., | xomnerenmm
Q & paboTbr POMEKYTOUHON
© na6. | mpakr. | € &
Jlex. - | PAKT. | = g aTTeCTaIHH
3aH. 3aH. QO &
1. I3mepenue TeMIiepaTypbl
CamocrosTensHoe
u3yueHue y4eOHOH .
11 N3mepenue Y Y Otuér ¥ 3amuTa
JIUTEPATYPEI, .
TEeMIIepaTypsl 4 7 2 2 nabopaTopHOM
MOATOTOBKA K
KOHTaKTHBIMH METOJ[AMH paboTsl
1a60paTOPHBIM
3aHATHSAM
5
CaMmocrosTensHoe
1.2 Uzmepenue n3ydeHune yaeOHon .
TEeMIIEpaTypbl b yJ':II/ITe azq bl YCTHEIA onpoc,
Paryp 2 4 2 2 PaTYPHL, KOHTPOJIbHAs
0ECKOHTAKTHBIMU MIOJTOTOBKA K
pabora
METOJaMHU 71a00paTOPHBIM
3aHATHAM
Wroro no pazneny 6 11 4 4
2. Wzmepenue JaBJICHUS,
KOJINYECTBA, PACX0/1a M YPOBHSI
CamocrosrenpHoe | OT4€T 1 3amuTa
2.1 Meroapl U3MepeHHS o .
u3ydeHue yueOHo| mabopaTopHOii
nasnenust. Knaccuduxaus N
JIUTEPATYPEI, paboTHl Y CTHBII
METOI0B u Cpe/IcTB 4 8 2 2
. MOATOTOBKA K orpoc,
HU3MEPCHUU JaBJICHUS.
71a00PaTOPHBIM KOHTPOJIbHAS
Jaruuku tuna Merpan
3aHATUSAM pabota
CamoctosarensbHoe | OT4€T u 3ammra
2.2 V3mepeHue KoJIM4YecTBa . .
n3ydeHue yueOHoii| mabopaTtopHOi
M pacxoja IKHAKHX H .
JUTEpaTypHl, paboTs YcTHbII
ra3000pa3HbIX cpencts.| 5 4 8 2 2
MOJrOTOBKA K orpoc,
Kiaccupukanms meronos
nabopaTopHbIM KOHTPOJIbHAS
U3MEpPEHHsI pacxoa
3aHATHSIM pabota
CamocrosrensHoe | OTuéT 1 3ammra
2.3 Usmepenne ypoBHS u3yueHue y4eOHoM | maboparopHoit
HKHIKHX " CBIMYYUX 4 8 2 5 JIMTEPATYPHI, paboThl Y CTHBIN
MaTepHaJoB. MOJrOTOBKA K orpoc,
Knaccupukanms MeTooB 7Ta00PaTOPHBIM KOHTPOJIbHAS
3aHATUSIM pabota
Hroro no pazneny 12 24 6 6




3. Meronsl ¥ npuOOpPHI aHAH3a
COCTaBa BEIICCTB

3.1 ABTOMAaTHYECKUIT Camocrosrensaoe | OT4éT 1 3amura
ra30BbIN aHaus. u3ydeHue yueOHoi| 1abopaTtopHOi
Knaccudukanus MeTo0B. 4 8 2 5 JUTEPATYPHI, paboThl. Y CTHBIIH
I'a30aHaIM3aToOPHI, MOJIrOTOBKA K orpoc,
xpomarorpadsl, nabopaTopHBIM KOHTPOJIbHAS
MacC-CIEeKTPOMETPBI 3aHITHSIM pabota
3.2 Usmepenue BnaxHoctu| 5 .
CamocTrosTensHoe | Y CTHBIH ompoc,
Ta3oBBIX Cpel M CBHITYyIHX o
2 2 4 |u3ydeHue yueOHOH|  KOHTpOJIbHas
MATCPUAIIOB. JUTEPATyPHI adora
Knaccudukauus MeTonoB paryp p
3.3 N3meperue .
CamocrosTensHoe | Y CTHBIH ompoc,
KOHIICHTpaLUH o
2 2 2 |m3yucHume yueOHOW|  KOHTpOJIBHAS
BOJIOPOJIHBIX HOHOB.
JUTEPATYPbI pabora
pH-meTpbI
HWroro no pazzpery 8 8 6 11
4. V3mepeHHe TeOMETPUYECKHX
pasMepoB M MEXaHHYECKHX
BEJTNUUH
4.1 Nsmepenue TToaroroBska k OTuéT U 3ammra
TeOMETPUYECKUX pPa3MepoB| 5 2 6 2 2 1a60paTOPHBIM nabopaTopHOi
Y MEXaHWYECKHUX BEJIMIHH 3aHATHSIM padoTHI
HWroro no pazaeny 2 6 2 2
5. Ilpubopsl ®  CHCTEMBI
KOHTPOJISI OKpYXKaroIeil cpespl u
TPOMBIIIIEHHBIX BEIOPOCOB
5.1 TIpuGopbl ¥ CcHCTEMBI .
KOHTDONS J——— IoaroroBka K OTuér ¥ 3amuTa
P pyx 5 2 5 2 1abopaTopHBIM nabopaTopHOM
Cpempl W TIPOMBIIUICHHBIX
3aHITHSIM paboTh
BBIOPOCOB
HWroro no pazaeny 2 5 2
6. ABTOMAaTH3UPOBAHHbIE
CHCTEMBI KOHTPOJIS
6.1 Kontpons
TeMIEPATYDEI KHIKOH CamocCToATenbHOE
2 2 |u3yuenwue yueOHOM| VYcTHBIH onpoc
CTaJln. Kontpons
JUTEPATyPhI
KOHIIGHTpAllM¥  BOJOPOJA.
6.2 ITpumepsi| 5
ABTOMAaTH3UPOBaHHBIX CamocTrosTenpHoe
CUCTEM KOHTPOJIS 2 2 |uzyueHue yueOHOM Pegepar
TEXHOJIOTHIECKUX JUTEPATYPHI
apaMeTpoB
Hroro no pazneny 4 4
7. MeTtponoruieckoe
o0ecre4eHne TEeXHOJIOTHYECKHUX
U3MEPEHU  METaJUTyprH4eCKOMn
TPOMBIIIJICHHOCTH
7.1 MeTtponormueckoe
obecrieyeHue
TeXHONOMIHECKIX CaMocrosTensHoe
. 5 2 2,2 |m3yueHne yueOHOI Pedepar
HU3MEpEeHH i
. JIUTEPATyPhI
MeTaJLTypTUYeCKOi
TPOMBIIIIIEHHOCTH
Uroro no pazneny 2 2,2
8. Dk3ameH
Teopetnueckue
8.1 Dk3ameH 5 p
BOIIPOCHI, 33/1aua
Wroro no pazneny
Hroro 3a cemectp 36 54 18 312 9K3aMEH,Kp
KypcoBast pabota.
Uroro no aucnumnuae 36 54 18 31,2 P p ?

OK3aMCH




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 — KOHCYJIbTALUY, 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 € HCIOJIb30BAHHEM MPOOJIEMHOTO
o0y4yeHne, KOTOpOE 3aKII0YaeTCs B CTUMYJIUPOBAHUH CTYIEHTOB K CAaMOCTOSITEIBHOM «I00bIYe»
3HAHUU, HEOOXOIUMBIX ISl PELLICHUS] KOHKPETHOU MPOOIEMBI.

NudpopMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHBIE TEXHOJOTHUM — B  XOJIe
MPOBEJCHUS JIEKIMOHHBIX 3aHATHI MPEAyCMaTPUBAETCS HCIIOJIIB30BAHUE OJIEKTPOHHOTO
JEMOHCTPALIMOHHOI0 Marepuaia (JeKUUu-BU3yalln3alln), Ucronb3oBanue VHTepHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

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

CaMmocrosiTenbHast paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHONW MPOpPadOTKE B
MIPOLIECCE BBIMOJIHEHUS KOHTPOJBHBIX pabOT, 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 NPEICTaBUTENIIMU IPOEKTHBIX M oOciyxuBaromux npeanpustuii: OO0
«OCK», 000 «Mudopmcepsuic MMK», OO0 «KoucOMy; mpeanonaraeMble 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-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIITHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Caxwun, C. I'. CpescTBa aBTOMaTHUECKOTO KOHTPOJISI TEXHOJIIOTHYECKHAX TTAPAMETPOB
yueOnuk / C. I'. Caxumn. — Cankr-IletepOypr : Jlamp, 2022. — 368 c. — ISBN
978-5-8114-1644-8. — Tekcr : anexTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/211670 (mara obparmienus: 23.04.2024). — Pexxum jgoctymna:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

2. I'pebennnkoBa B. B. Texuuueckue usmepeHus u npudopsl : yuebHoe nocodue / B. B.
I'pebennuxoBa, WM. I'. Camapuna ; B. B. I'peGennukoBa, W. I'. Camapuna ; MITVY. -
Maruurtoropck : MI'TV, 2016. - 95 c. : ui., Tab1., cxemsl, Tpad., 4epr. -



https://e.lanbook.com/book/211670

Jlabopatopusie pabotsr. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21503 .
- TeKcT : HemoCcpeACTBEHHBIN.

3. I'pecOennukoBa B. B. Texuunueckue usmepenus u nmpubopsl : yuebnoe nocobue / B. B.
I'pe6ennukoBa, M. B. Beuepkun ; MI'TVY, [kad. DudDC]. - Marautoropck, 2014. - 150 c. : uin.,
cxempl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3722. - ISBN
978-5-9967-0543-6. - TekcT . HEMOCPEACTBEHHEBIH.

0) lomotHuTeILHASI JTUTEPaTypa:

1. AdanaceeB, A. A. ®usnueckre OCHOBBI U3MEPEHUI M 3TAJOHBI . yueOHOE mocooue /
A.A. AdanaceeB, A.A. Iloronun. — Mocksa : UHOPA-M, 2023. — 246 c. — (Beicuee
obpaszoBanue). — DOl  10.12737/textbook_598da02128e609.60046688. -  ISBN
978-5-16-018624-5. - Tekcr : anexkrponHbii. - URL: https://znanium.ru/catalog/product/1894488
(mara obparenus: 23.04.2024). — Pesxum J0CTyIIA: IO HOIIHCKE.

2. Caxun, C. I'. IIpubopbl KOHTpOJNS COCTaBa M KadyecTBa TEXHOJOTHUYECKUX Cpen :
yuebnoe mocobue / C. I'. Caxun. — Cankr-IletepOypr : Jlaus, 2022. — 432 c. — ISBN
978-5-8114-1237-2. — Tekcr : anekTpoHHblit // JlaHb : 3J€KTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/211013 (mara obpamienus: 23.04.2024). — Pexum noctyma:
JUIS1 aBTOPU3. MOJIb30BATEIICH.

3. AnuckeBud, 1O. B. TIpuGopbl u MeTOAbI U3MEPEHUS TEIUIOTCXHHUUYECKUX BEIMYHH !
yueOHoe mnocobue / FO. B. AnnckeBuu. — Cankt-IlerepOypr : BI'TY "Boenmex" um. J1.®.
Ycrunosa, 2012, — 117 ¢. — ISBN 978-5-85546-725-3. — Tekcr : snektponusiii // Jlaup :
3JIEKTPOHHO-OnOmoreuynass cuctema. — URL: https://e.lanbook.com/book/63681  (mata
obpainenus: 23.04.2024). — Pesxum A0CTyMA: 1 aBTOPU3. [TOJIH30BATEICH.

B) MeToauyeckue ykasaHus:

1. I'pebennnkoBa B. B. Texuuueckre uaMepeHus U mpuobopsl : yuedHoe mocodue / B. B.
I'pebennuxoBa, WM. I'. Camapuna ; B. B. I'pebennuxoBa, WM. I'. Camapuna ; MITY. -
Marnutoropck : MI'TY, 2016. - 95 c. : ni., Tabin., cxemsl, rpad., 4epT. - JlJabopaTopHbie pabOTHI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/21503. - Texcr
HEIIOCPEACTBEHHBIN.

2.Camapuna 1. I'. MeTposorus u u cpeicTBa M3MEpeHuil : mpakTukyM [ais By3oB] / U. T
Camapuna, A. P. bornapesa, E. FO. MyxuHna ; Marautoropckuii roc. TeXHu4eckuii yH-T um. I'. 1.
Hocoga. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - 3ari. ¢ TuTyII. 9KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/3272. - TekcT : 21eKTpOHHBIHA.

3. Ilpunoxenue 3 Meroauueckue yka3aHHsl IO BBIOJIHEHHUIO KypCOBOW pabOThl U
Anpapee C.M., Myxuna E.1O., Camapuna U.I"., CyxonocoBa T.I". TpeGoBaHUsI 110 BBITOTHEHUIO
KYpCOBBIX MpOEKTOB (paboT) mo oOpa3oBaTenbHOM mnporpamme «CHCTEMBI M CpEICTBa
aBTOMAaTH3allMM TEXHOJOIMYECKHX MpOLEccoB» [DIeKTpOHHBIM pecypc]: mpakTukym / Cepreit
Muxaitnosuu Anapees, Enena IOpbeBna Myxuna, Upuna ['ennanbeBna Camapuna, TaTbsiHa
I'ennagpeBHa CyxoHocoBa, ®I'BOY BO «MarHuTOoropckuii rocyapCTBEHHBIM TEXHUYECKUI
yauBepcuteT uM. .M. HocoBa». — DnexkTpoH. TekctoBble naH. (4,37 M6). — MarauTtoropck:
®dI'bOY BO «MI'TVY», 2023. — 1 DVD-R

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:
IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK IeCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OOHO pacrpocTtpansemoe [10 OCECCPOUHO

FAR Manager cB00OAHO pactpocTpansemoe [10 6eccpouHO



https://host.megaprolib.net/MP0109/Download/MObject/21503
https://host.megaprolib.net/MP0109/Download/MObject/3722
https://znanium.ru/catalog/product/1894488
https://e.lanbook.com/book/211013
https://e.lanbook.com/book/63681
https://host.megaprolib.net/MP0109/Download/MObject/21503
https://host.megaprolib.net/MP0109/Download/MObject/3272

IIpogeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca

CcrlUika

ApXUB HayyHbIX JKypHalloB «HannoHaIbHBIN
ANEKTPOHHO-UH(POPMAIMOHHBI  KOHIIOPIILYM)
(HITHOUKOH)

https://arch.neicon.ru/xmlui/

MexnyHapoHas pedeparuBHas u
MOJIHOTEKCTOBAsl ~ ClpaBoYHas 0a3a  JIAHHBIX
Hay4YHbIX W3ganui «Springer Naturey

https://www.nature.com/siteindex

MexaynapoaHas 0a3za MOJIHOTEKCTOBBIX
»XypHanoB Springer Journals

http://link.springer.com/

DnekTpoHHBIE pecypchl Onommoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/Web

Poccuiickas  T'ocymapcTBeHHass  OuOiamoTeka.
Karasioru

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

denepanbHOe  rOCyJapCTBEHHOE — OKOHKETHOE
YUpeKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

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

ITouckoBas cucrema Axkamemust Google (Google
Scholar)

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

HanuonaneHas nH(pOpMallMOHHO-aHATUTHYECKAs
cucteMa — PoccuiCKMM HMHIEKC HAy4dHOTO
nutuposanus (PMHII)

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

DnekTpoHHas 0a3a MmepuoandecKux u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/



https://arch.neicon.ru/xmlui/
https://www.nature.com/siteindex
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

9 MartepuajJibHO-TEXHHYECKOE o0ecTiedeHrne TUCHMILITHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKIIIOYACT:

VY4eOHble ayTUTOPUH ISl IPOBEACHUS 3aHATUN JIGKIIMOHHOTO THMA -MynbTUMEIUHbIC
CpeCTBa XpaHEHUs], TIepelaun 1 peacTaBienus napopmanuu aya. 450 wim 448 wim 437

[Tomemenuss A camMoCTOSITeNbHOM paboThl  oOywarouuxcs - IlepcoHanbHbie
kommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JAOCTYyIIOM B 3JEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTEIbHYIO Cpeay yHuBepcurtera ay. 448 wimm 450

VY4eOHble ayAUTOPUH ISl TPYNIOBBIX M WHAMBUIYATbHBIX KOHCYJIBTAIlMH, TEKYILETro
KOHTPOJISI M TPOMEXKYTOUHBIX KOHCYNIbTalUM - Jlocka, MyTbTUMEAMMHBIN TPOEKTOP, IKPaH

[lomemenne Ui  XpaHeHHS H  NPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opynoBanus - CTenaxu A XpaHeH!us y4eOHO-MEeTOANYECKUN TOKYyMEHTALUH

VYuebHas ayauTopus Ui MPOBEACHUS JJAOOPATOPHBIX PadOT: J1abopaTopus METPOIOTUU
Y TEXHOJIOTHYECKHUX U3MEpPEHUM

JIaGopaTopHble YCTAaHOBKH JUIsI BBIITOJHEHHS JIAOOPAaTOPHBIX paboT ayn. 452:

- mabopaTopHblii cTeH1 «M3MepeHne pacxoia razay;

- maboparopusiii creHa «IloBepka Tepmomnapy;

- nabopatopusiii creny «IToBepka mpubdopa duck-250, noromerpa 111-4540/1 u npubopa
A-566»;

- nabopatopusii creny «Mcnbitanue u nosepka KCII-3, Bonbrmerpa 111-4540, npubopa
Huck-250»;

- mabopaTopHblii cTeH 1 «M3MepeHne ypoBHS KUAKOCTEN»;

- mabopaTopHbii cTeH «3MepeHne ypoBHS ChITYYHX MaTepHAIIOBY;

- mabopatopHslii cten «IIpeobpazoBarenu gaBnenus Merpany;

- nabopatopHbiii cTeHn «CTaTHYeCKHWe W JAMHAMHYECKHE XapaKTEPUCTHKH OOBEKTa
yIpaBICHUS

DneKTpOHHBIE IU1aKaThl MO Kypcy "OCHOBBI METPOJIOIMH U TEXHUYECKUE H3MepeHus"
(136), kmrou Ha 2 TTIK.



IIpunoxenne 1

6 YueOHO-MeTOaAHUYECKOe o0ecnedeHne CaMOCTOATeIbHOI padoThl 00yYAO M XCS

[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
J1adOpaTOpPHBIX
padoTt

Bomnpocs! k 3amure

H3mepenue
memnepamypul

1. TlpuHUUn AEWCTBUS TEPMOIIICKTPUIECKOTO MTpeoOdpa3oBaTers.

2. IlepeuncnuThb rpaAyupOBKHU CTAHJAPTHBIX TEPMOMAP C IpeaeiaMu
M3MEPEHUI MO TeMIepaType.

3. OOBSACHUTD BIUSHUE TEMIIEPATYPhI XOJIOAHBIX KOHIIOB Ha MMOKa3aHUS
TEepPMOIIapHI.

4. Tlepeuncnuthb criocoObI BBEICHUS MONPABKU HA TEMIIEPATyphl
CBOOOJIHBIX KOHIIOB.

5. OOBSACHUTH CITOCOO BBEACHUS MOMPABKU C TTOMOIIBIO
KOMIICHCAIITHOHHOTO MOCTA.

6. Kakue TpeOGoBaHus IPEaBIBISIIOTCS K MaTepuaiaMm Ui U3rOTOBICHUS
TepMoInapb?

7. HapucoBaTh rpaiyMpOBOYHYIO 3aBUCUMOCTH (B 00IIIEM BUJIEC) AJIS
TEPMOAICKTPUUIECKOTO MPeoOpa3oBaTers.

8. Ilo rpaduky, nomyuyeHHOMY B pe3yibTaTe MPOBEACHUS J1a0OpaTOPHOI
paboThI, O0OBSICHUTH PE3YJIBTATHI SKCIIEPUMEHTA

H3zmepenue
oagnenus

1. Jlnst wero npeaHa3HaueHbI mpeoOpa3oBaTenu Tuna Merpan 100?

2. Kakue TeXHOJIIOTHYECKUE MapaMeTPhl MOXKHO U3MEPSThH C IIOMOIILIO
naTunkoB Tuna Metpat — 100 1 nepedncInTh HAMMEHOBAHUSI JATYUKOB B
COOTBETCTBUU C U3MEPSIEMbIM TTapameTpomM?

3. Kakwue curnansl MoryT ObITh Ha BbIX0OJIe AaTyrka Metpan 100?

4. B uéwm 3aximrovaeTcsi MpUHITUI AeUCTBUS TeH301aTunka? HapucoBaTth
CXEMaTUYHO KOHCTPYKIHIO.

5. CKOJBKO TEH30J]aTYMKOB B TipeoOpazoBarene Metrpan 100? Tlo kakoit
CXeMe OHH COEIMHEHBI (HapHCOBaTh, OOBSICHUTH)?

6. HapucoBath CTpyKTypHYIO cxemy npeoOpazoBarenst Metpan 100 u
OOBSCHUTH MPUHIUT IEHCTBUSL.

7. Ectb mu B mpeoOpazoBarene Metpan 100 ycTpoiicTBo
TEPMOKOPPEKIIMU U €CIIU €CTh, TO 3a4€M OHO HE0OX0auMO?

8. Uro Takoe ctpykrypa KHC?

9. Kak mpousBoanin noBepky npeodpasonarens Merpan 100?




Ilepeuennb
J1a00paTOpPHBIX
padoTr

Bomnpocel k 3amure

H3zmepenue
Kouyecmea u
pacxooa

1. Metox nepeMeHHOro Tepenasia JaBiIeHus: IPUHIHI JeHCTBUS,
JOCTOUHCTBA, HEIOCTATKH.

2. Mero mepeMEeHHOT0 Mepenaia AaBJICHHS: KOMIUIEKT IPUOOPOB s
U3MEPEHUs pacxo/a, O0bICHUTh Ha3HAYEHUE KaXKIOro.

3. IlepeuncnuTh BUIBI CYXKAIOMUX YCTPOUCTB U BEIOPATh TaKOE, YTOOBI
YMEHBIIUTb OTEPU JaBICHUS.

4. MeTtoJ IOCTOSIHHOTO TIepena/ia IaBJIeHUs: TPUHIUIT JeHCTBUS

5. IlepeunciuTh 1OCTOMHCTBA U HEAOCTATKU CTEKJITHHBIX POTaMETPOB.
6. Hanmucars popmymy i onpeaesieHus pacxoia METOI0M
JMHAMUYECKOTO JIaBIECHUS.

7. IlpuHUIMI JEMCTBUSI U3MEPEHUS PACX0/1a METOJAOM JUHAMHUYECKOTO
JaBJICHMUSL.

8. HapucoBaTh KOMIUIEKT IPUOOPOB AJIsi K3MEPEHHSI pacxo/ia METOI0M
JMHAMUYECKOTO JIaBJICHUS.

9. Hanmcarp popmyny mis u3mepenus pacxosa (00bEMHOTO U
MaccOBOI'0) 4epe3 CPEeIHIOI CKOPOCTh TOTOKA

H3zmepenue yposus

1. IlepeurcuTh CIOCOOBI H3MEPEHUS YPOBHS CHITYYHX MATCPHAIIOB.

2. PagnousoronHelii cioco0 u3MepeHus ypoBHsa(hopmyna,
KOHCTPYKIIHUS, IPUHIIUIT JICUCTBHS, TPAIYUPOBOTHASI XaPAKTCPUCTUKA).
3. YbpTpa3BykoBoii crioco0 uzMepeHus ypoBHs (dhopmya,
KOHCTPYKIUS, IPUHIIUIT JICUCTBHS, TPAIYyUPOBOTHASI XaPAKTCPUCTHUKA).
4. ITpuHIMI OEHCTBUS 30HI0BOTO METO/1a M3MEPEHHSI YPOBHSI (110
1abopaTOpPHOI YCTAaHOBKE).

5. [Touemy U3MEpSATH YPOBEHB CHITyUYHUX MATEPHAIIOB CIIOKHEE, YeM
YPOBEHB KHJIKOCTH?

6. PaccunTaTh OTHOCUTEILHYIO MIOTPEITHOCTH U3MEPCHHSI YPOBHS 110
9KCIIEPUMEHTAILHBIM JTAaHHBIM.

7. PaccunTaTh MaKCHMAIBHO BO3MOXKHYIO a0COIFOTHYIO TTOTPEITHOCTh
W3MEpeHus Al JAaHHOTO mpubopa

Onpeoenenue
ceolicme u cocmaea
eeujecme

1. Kak noapasnenstorcss MarHUTHbIE ra30aHAIN3aTOPbI?

2. 1y omipenesieHust KOHIIEHTPAIMH KaKOTo ra3a MpeHa3HaYeH
TEPMOMAarHMTHBIN ra30aHaIN3aTop?

3. Uro sBnsieTCS YyBCTBUTEIHHBIM 3JIEMEHTOM TEPMOMArHUTHOTO
razoaHanusaropa’

4. Ilpu kaxoii TeMneparype cieyeT Ipou3BOIUTh U3MEPEHNUS,
UCIIOJIb3YS] TEPMOMAarHUTHBIN razoaHanu3arop?

5. IlepeuncauTh OCHOBHBIE IOTPEIIHOCTH TEPMOMArHUTHBIX
ra3oaHann3aTopoB. Kak MCKIIOYNTH BIMSHUE 3TUX MOIPENIHOCTEN?

H3zmepenue
2eomempuiecKux
pasmepos u
MeEXaHU4ecKux
6enuqun

1. Jlns gyero mpenHa3HayeHbl ONTOAIEKTPOHHBIE TpeoOpa3zoBaTenn
MepeMeLeHHs ?

2. TlpuHIHMI ASWCTBUS ONTORIEKTPOHHBIX MTpeodpa3oBaTeeit
MepeMeleHNs] THKPEMEHTAIbHOTO TUIIA.

3. HaznaueHne KBajpaTypHOTO SHKOJAEPA.

4. YCcTpOHCTBO JIMHEHHOTO MArHUTHOTO JaTYUKA MePEeMEIICHNUSI.

5. YcTpoiicTBO M Ha3HAYCHHE BPAIIAIOIIMXCS TpaHC(HOPMATOPOB.

6. HapucoBats 3aBucumoctb I/1C 0OMOTKH A MpH XOJIOCTOM XO/I€ U IPH
Harpyske oT yria IoBopoTa poTopa.

1. HOTCHL{I/IOMeTpI/I‘{eCKI/Iﬁ JaTYUK NCPECMCIICHU .




Ilepeuennb Bomnpocel k 3amure
J1a00paTOpPHBIX
padoTr

8. HapucoBaTb cxemy BKJIIOUEHHS TOTEHIIHOMETPUYECKOTO JTaTYnKa
MepeMeILeHHs.

9. HapucoBaTb CTaTHYECKYIO XapaKTEPUCTUKY OTEHIIMOMETPHUYECKOTO
maTynKa

1. Haznauenue razoaHaan3aTopos.
2. Kakoli 0CHOBHOM 3aKOH JIGKHUT B pab0TE ONTHKO-a0COPOITMOHHBIX
ra30aHaIn3aTopoB?
3. HapucoBath cTaTuuecKylo XapakTepUCTUKY ONTUKO-a0COPOLIMOHHBIX
ra30aHaJIn3aToOpPOB.

4. Jl51g 9ero Hy»XKHbl ICTOYHUKU UHPPAKPACHOTO U3ITYUCHHUS B
OTITUKO-a0COPOIIMOHHBIX Ta30aHAIN3aTOpax?

5. Uem 3amnonHA0TCS (PUIBTPOBBIE KAMEPBI, €CJIU B Fa30BOM CMECH
HE00X0AUMO onpenenuTs coaepxanue CO?

6. Jlns 4ero Hy>KHbBI CpaBHUTEIbHBIC KaMepbl?

7. Yem 3amoHseTCS KOMIICHCAITMOHHAS Kamepa
OTITUKO-a0COPOLIMOHHBIX Fa30aHAIN3aTOPOB?

8. Kaxkas mkana y onTuko-a0copOLIMOHHBIX ra30aHAIN3aTOPOB C T'a30BOi
KOMITEHCAIIUEH?

9. JlocTroMHCTBA M HEAOCTATKH ONTUKO-a0COPOIIMOHHBIX
ra3oaHaaIn3aTopoB

Ilpuéoper u
cucmemvl KOHmMpPOis
OKpycatoweil cpeovl

U RPOMBILULTIEHHBIX
6b10pocos

I[Ipumepbl KOHTPOJILHBIX 3324

1. Ompenenuts mepenan AaBICHUS, CO3JaBAaCMbIii HANOPHBIMU TPYOKaMH, €CIIM TOTOK
BOJIbI IBUJKETCSI CO CKOPOCTBIO V, €CJIH IIJIOTHOCTh U3MEPSEMOM Cpeibl p.

2. Ilo tpybe mmamerpom D nBmXKeTcs MOTOK >KMIKOCTH IIOTHOCTBIO P CO CpeaHEH
CKOPOCTHIO V. OMpeneanTh MacCOBBIA U O0BEMHBIN PACXO/I.

3. Onpexnenure 3HaueHue DJIC, mHAyHHpYeMOH B 3JIEKTPOMArHUTHOM pacxoJOMepe ¢
JMaMETPOM MPOXOJHOTO OTBepcTHs d, Mpu pacxoe Boasl Q, MHAYKIUS MarHUTHOTO Nouist B.

4. B tpybompoBose auamerpoM O TMpOTEKaeT >KUIKOCTb, pacxon Koropoi Q. s
U3MEpPEHHUs] pacxofa MpPHUMEHSIeTCS YJIbTPa3ByKOBOW pPACXOJIOMEp, PpACCTOSHHUE MEXIY
UCTOYHHKOM M TPUEMHUKOM |. OmipeieniuTh BpeMst MPOXOXKICHHUS «II0 TIOTOKY» U «IIPOTUB HET0)
€CJIM CKOPOCTh PaclpOCTPAHEHUs yIbTPAa3BYKOBBIX KOJIe€OaHUM B H3MepseMoil cpejie C.

5. Tepmomapa HaxoAuTCs B U3MepsieMoll cpeze, Temneparypa kotopoit pasHa 1000°C, a
Temreparypa okpyxaromen cpeasl paBHa 35°C. UTo mokaxeT M3MEpUTENbHBIN Mpuoop, eciu
MONPaBKy Ha TEMIIepaTypy OKpyxXkatoiie cpenbl He BBoAWUTH? IlomoOparh TUN TepMmomnapbl U
BTOpUYHBIN TpuOOp. PaccuntaTh OTHOCUTEIBHYIO MOTPEIIHOCTh U3MEPEHUS (00BSCHUTH OTBET)

6. Kanopumerpuueckuif pacxojJoMep COCTOMT M3 HarpeBarens MouiHocTbio W,
pacrioyio’)keHHbIE B TpyOompoBoge nuamerpoM D. OmnpenenuTs pa3HOCTh TeMIepaTyp
U3MEPSEMOM Cpeibl 10 M IOCIIe HarpeBaTeNs IPH CPEeIHEN CKOPOCTH MOTOKA Ugp.

7. Knacc Tounoctu npubopa paseH 0,5; rpagynpoBka XA; npenensl usmepenus ot -200°C
no +600°C. OmpenennTh MakCUMaJIbHO AOMYCTUMYH mnorpemHocte B °C. Uto o3Hagaer
rpagyupoBka’?

8. Y moBepsieMoro natuvka JgaBiieHHs co mikanod mamepenus ot 0 mo 250 klla ocHOBHas
OTHOCHTEJIbHAS MOTPEITHOCTh U3MEPEHUST BO BCEM Juaria3oHe m3MepeHuil paBHa 4%. JlaTumk




UMeeT TOKOBBIHN BbixoA 4...20 MA. Ha natunk kanuOpaTopoM MOJAaHO JaBICHUE
125 klla, mpu 3TOM ero BBIXOAHOW cuTHan paBeH 12,62 MA. HeobxomauMo omnpeneinuTh
YKJIAJBIBAIOTCA JIU TTOKA3aHUS aTUMKA B JIOMYCTUMBIE MPEJIEIbI.

9. Paccunrtarh MOrpEUTHOCTh U3MEPECHHSI JUISl YAIIEYHOTO MAaHOMETPA, €CJIU COOTHOIIICHHUE
muametpoB 1/400.

10. Ilpu wu3mMepeHuum  TemmepaTyppl B I€YM C  TOMOIIBIO  TEPMOIApPhI
«IUIATUHA-TIATHHOPOUI» (TUIT S) BOJBTMETP mokazan 7,8 mB. TeMriepaTypa XOJIOJHOTO Crias
Obu1a crabmnusupoBana Ha ypoHe 100°C. Ilonb3ysck rpaaynpoBOYHOMN TAOIMIICH 1)1 TaHHOK
TEpPMOIIapbl, OMPEEIUTh TEMIIEPATYPY Tx B IIEUH.

Temul pechpepamos:
I'OCT 21.208-2013 YcnoBHble 0003HaueHUs (3a/laHUE HA COCTABJIICHUE CXEM U3MEPECHUS U
PEryJIMpOBaHMs TEXHHUYECKUX IMapaMeTPOB):

— CAP ypoBHs;

— CAP ngaBneHus;

— CAP Temneparypsl;

— CAP pacxona (COOTHOIIIEHHUS PAacXO/I0B);

— T'a30BbIii aHaIU3



[Tpunoxxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEEHUS MPOMEKYTOUYHOM aTTeCTAllUN:

CTpyKTypHBIii
JIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

OIIK-6: Cnoco0eH pa3padaTbiBaTh M UCIO0Jb30BATH AJITOPUTMBI 1 IPOrpaMMbl, COBpeMeHHbIe HHPOPMALIMOHHbIE TEXHOJIOTMH, METOAbI U
CpeACTBA KOHTPOJISl, IMATHOCTUKH U YIIPaBJIeHUS, IPUTOIHbIE /I MPAKTHYECKOr0 NpuMeHeHus B cdepe cBoeil npodeccuoHaIbHOM

AECATECJIBbHOCTH

OIIK-6.1

Pa3pabaTbiBaeT aJirOpUTMBI U IPOTPaMMBI
JUTSL IPaKTUYECKOTO MPUMEHEHUS B chepe
cBOel mpoecCHOHANIbHON ACSITEIBHOCTH

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. IudpoBsic U3MEPUTEIBHBIC TPHOOPHI
2. O0paboTka H3MEpUTEITHHON HH(DOPMAITIH

Ilpumepot npakmuueckux 3a0anuii:

1. OmpenenauTb BBIXOJHOM CHUTHaJl TEPMOPE3UCTOpPA B 3a/JaHHOM TEMIIEpAaTypHOM
nuana3zone. BpiBecTh B JBa  CcTONOLA, HayalbHOE COMNPOTUBICHHE U
TEMIIePaTypHbIA KO3 PHUIIMEHT 3a1aTh KAK UIMEHOBaHHBIE KOHCTAHTHI

2. BpInonHeHue npakTHYeCKOW 4acTH KypcOBOM paboThI

OIIK-6.2

Hcnons3yeT cOBpeMEHHbBIE METOBI U
CpeACTBa KOHTPOJIA, TUArHOCTUKHA U
yIpaBIeHUS A7 TPAKTHYECKOTO
MIpUMEHEHUs B cpepe cBoei
pohecCHOHANBEHOM e TENIbHOCTH

Hepeuenb meopemuuecKux 60npocoeé K IK3amMeny:

1.
2.
3.

~

KuakocTHbIE U TPY30MOPIIHEBBIE MAHOMETPHI.

[Ise30MeTpHrUECKH METO U3MEPEHUS JABICHUM.

[Ipeo6pazosarenu nasnenuit ceput METPAH-100, METPAH-150. CtpykTypHas
cxema. [IpunHnumn gecTBusi, 06JIaCTh MPUMEHEHHSL.

MexaHn4yecKkre METObl U3MEPEHHS YPOBHS CHIMYyYnX MaTeprasioB. OCOOCHHOCTH
W3MEPEHHS YPOBHS CHIIIYYUX MaTEPUAIIOB.

N3Mepenne ypoBHS )KUAKOCTENW THAPOCTATUYECKUMHU MeTo1aMu. [Ibe30mMeTpuueckuit
M MAHOMETPUYECKUN METObI U3MEPEHUS YPOBHS. M3MepeHne mI0THOCTH
HEU3BECTHOM KHUJKOCTH C MOMOIIBIO MbE30METPUUECKOTO METOIA.

N3mepeHnne ypoBHs yJIbTPa3ByYKOBBIMU METOIAMM.

Panapnbie 1 BOJIHOBBIE YPOBHEMEPBI. Y CTPOMCTBO, MPUHIIUIT JCHCTBUSA.
3MepeHue ypoBHS KUAKOCTEH dIeKTPHUECKUMH MeToIaMH. EMKOCTHBIE
YpPOBHEMEPHI: 00J1aCTh MPUMEHEHHUSI, PUHITUTI JEHCTBHSI, CXEMa U3MEPECHHUS
3JIEKTPOIPOBOIHON U HEDJIEKTPOIIPOBOIHOM CPEBI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.
14.
15.
16.

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

24,
25.
26.
217.
28.

29.
30.
31.

32.

KoHTpoib ypoBHS xuAKOro Metaia B Kpucraumsaropax MHII3.

N3mepenue pacxoga METOAOM IIEPEMEHHOIO Iepenaia JaBIeHNs Ha CyKaoEM
ycrpoiictBe. KommuiekT mpubopos. @opmyna pacxosa.

N3mepenue pacxoga METOAOM IOCTOSTHHOTO Ilepenana. Y CTpOMCTBO pOTaMETPOB.
®dopmyiia pacxona.

N3mepenue pacxoga METOAOM AMHAMHAYECKOT0 Hanopa. Popmyna pacxoza.

VY CcTpoicTBO HAIOPHOM TPYOBHI.

DNeKTpOMarHuTHeIe pacxogomepsl. [IpuHun geictBus. Y cTponcTBO
VYapTpa3BykoBble pacxogoMmepsl. [IpuHumn nercTBus. Y CTpOHCTBO.

Cuyerunku konnuecTBa. CKOPOCTHBIE U 0ObEMHBIE.

Buxpesslie pacxogomepsl. [IpuHnmn nerctsus. Y CTpoOMCTBO pacxonoMepa
METPAH-300I1P.

OnTHKo-aKycTU4ecKue razoaHann3aropsl. [IpuHuun neiictBus. Y cTpoilcTBo.
TepMOKOHIYKTOMETPUUECKUE Ta30aHANIN3aTOPbL. [IpruHIMI nelcTBUA. Y CTPOHCTBO.
Tepmoxumuueckue razoananu3aropsl. [IpuHnun geucTBus. Y CTpOKCTBO.
TepMoMarHuTHble ra3oaHann3aTopsl. [IpuHIMn neicTBUs. Y CTPOICTBO.
l"azoBbie xpomatorpadsl. [Ipunnmn nerctBus. Y cTpoiicTBO

MacccnektpoMerpsl. [IpuHnun qencTeus. Y cTpoucTBO.

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

[IcnxpomeTpruyecKkHii METOJ U3MEPEHHUS BIIAJKHOCTH T'a30B

HeltpoHHBIN METO U3MEPEHUS BIIAXKHOCTH.

N3mepenue TonmuHbl IpoKaTa

N3mepenue mMUpUHBI IPOKATa.

[IpuHIMI neHCTBUS ONTO3JIEKTPOHHBIX IpeoOpazoBaTeiell nepeMenieHus
MHKPEMEHTAJIIBLHOTO THIIA.

[ToTeHmOMETpUYECKUI TATUMK NEPEMEIIEHUS. Y CTPOMCTBO, IPUHIIAII JEHCTBHS.
W3mepeHne KOHLEHTpAIMK BOIOPOIHBIX HOHOB (pH-MeTpbr).

N3mepenne KoHIEHTpauu Kuciaopoaa B Boje. [Ipusectn npumMep n3MepuTenpHON
CUCTEMBI.

Onpenenenue cojiepkanus yriaepoja B xkujakoM Meramie. [Ipusectu npumep
U3MEPUTEIILHON CUCTEMBI.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

33. U3MepeHue KOHIIEHTpAIMK BOI0po/Ia B sxuakoM Metasuie (cuctema HYDRIS)

Ilepeuensv nabopamopuslx pabom:

N3mepenue temiieparypsl

N3mepenne naBneHus

N3mepenue pacxoaa v KOIUYECTBA

N3mepenne ypoBHS KUIKOCTH

W3mepenne ypoBHS CHITy4YHX MaTepHalioB

TepMOMarHUTHBIN ra30aHAIA3ATOP

OnTHKO-aKyCTUYECKUN Ta30aHaIN3aTop

N3mepenne reoMeTpruuecKiX pa3sMepoB U MEXaHUUECKHUI BETMUUH
Ilpumepvt npakmuueckux 3a0anuii:

3. MUcnonp3oBanue [OCToB ans cocTaBieHUs cXeM IPUOOPOB, TEXHOIOTHIECKUX
MPOLIECCOB

4. Bpi6op u o6ocHoBanue cxemsbl ceptuduxanmu CU

5. CocraBnenue cnenudukauy 000pya0BaHMs Ui 33JaHHOTO KOHTYpa
M3MEpEHUs TEXHOJIOTMYECKOT0 MapamMeTpa B BBIOpaHHOM MPOU3BOJICTBE

6. OmnpenenuTs nepemnaj JaBIeHUs, CO31aBaeMblii HAIOPHBIMU TPYOKaMH, €CIIH
MIOTOK BOJIbI ABMXKETCS CO CKOPOCTBIO V, €CIIU INIOTHOCTh U3MEPSIEMOM CPEeIbI p.

7. Tlo Tpybe nuameTrpom D aBmkeTCs MOTOK )KUIKOCTHU TNIOTHOCTBIO P CO CPEeIHEH
CKOPOCTBIO V. OnpeeuTh MacCoBbI U OOBEMHBIN PacXo/l.

8. Omnpenenute 3Hauenue DJC, uHAYLIHPYEMOH B 3JIEKTPOMArHUTHOM
pacxogomMepe ¢ IMaMeTpoM MPOXOAHOTo oTBepcTHs d, ipu pacxoje BoAbl Q, HHIYKITHSI
MarHuTHOrO nos B.

9. B tpybomnpoBoje auamerpom d mpoTeKaeT KUIAKOCTh, pacxo 1 Kotopoi Q. J{s
U3MEpEHUS pPacxo/a MPUMEHSETCS YIbTPa3BYKOBOM pacX0JOMEp, PACCTOSIHUE MEXY
HUCTOYHHKOM U TIPUEMHUKOM |. OmipeieiuTh BpeMst MPOXOXKICHHUS «I10 TOTOKY» U
«IIPOTHUB HETO» €CJIM CKOPOCTh PACIPOCTPAHEHUS YIbTPa3BYKOBBIX KOJIEOaHUH B
n3MepsaemMoil cpeje C.

NGO~ wWNE




CtpyKTypHBII

JJIEMEHT [Inanupyemble pe3ysbTaThl 00y4eHUs OueHoYHBIE CPEeNICTBA
KOMIICTCHIIN
OIIK-6.3 Hcnonp3yeT coBpeMEHHbIE

nH(OpMaIMOHHBIC TEXHOJIOTHH B chepe
CBOCH MPOoQeCcCHOHATBHON IeATeIFHOCTH

Buvinonnenue npakmuueckoii yacmu Kypcoeoii pavomut (ovck vHGOpMaIuy B
ANIEKTPOHHBIX OMOIMOTEKaX, UCTIONB30BaHNE TPUKIIATHBIX IPOrpaMM It 00paboTKU
W3MEPEHHBIX J[AHHBIX)

OIIK-9: Cnoco0eH BbINOJHATD IKCIIEPUMEHTHI 110 3aJaHHBIM METOAUKAM U 06paﬁaTbIBaTb pe3yJbTaThbl C IPUMECHCHUEM COBPEMEHHBIX

HH(OPMANMOHHBIX TEXHOJIOTHIl M TEXHUYECKUX CPeCTB

OIIK-9.1

Bremonuser OKCIICPUMCHTAJIbHBIC
HCCIICAOBAHUS XaPAKTCPUCTUK CUCTCM U
00BEKTOB aBTOMaTu3aluu 110 3aJaHHbIM
MCTOAHNKaAM

Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

1. IuddepenunansHo-TpanchopmaropHblii mpeodpazoBatenb. CucreMa nepeaaun
MOKa3aHUI Ha PaCCTOSHHUE.

2. TokoBas cucTema nepeaadn MoKa3aHui Ha PacCTOsSHUE.

3. M3mepeHune TemMrepaTyphl )KUAKOTO METaslIa

4. TlpuBecTd MpUMEpPbl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISI TEMIIEPATYPhI XKHIKOH
cTaym

5. TlpuBecTu mpuMepsl aBTOMAaTU3HUPOBAHHBIX CUCTEM KOHTPOJIIS YPOBHS MeTallia B
CTaJIepa3IMBOYHOM KOBIIIE

6. Metponoruueckoe o0ecredeHne TEXHOIOTHUYECKUX U3MEPEHH METaLTypruuecKoi
TIPOMBIIIIIICHHOCTH

7. TIpubopsl U CUCTEMBI KOHTPOJIIS OKPYKAIOIIEH Cpelbl U MTPOMBIIIJICHHBIX BHIOPOCOB

Ilepeuens npakmuueckux pabom:
I'OCT 21.208-2013 VYcnoBHble 0003HaYeHMSI (3a/laHUE HA COCTABIIEHUE CXEM U3MEPEHUS
U PeryJIipOBaHUs TEXHUYECKUX MapaMeTpOB):

— CAP yposas;

— CAP nasienns;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS pacXxooB);

— T'a3oBwIii anaN3

1. Tepmoniapa HaXOUTCS B U3MEPSIEMOM cpejie, Temmneparypa kotopoi pasHa 1000°C,

a TeMIieparypa okpyskarouei cpeas! pasHa 35°C. UTo noKaXeT U3MEpUTENIbHbBIN




CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

pubop, €CIIM MONPABKY HAa TEMIIEPATYpPy OKpYy’Karoliei cpeasl He BBoAUTh? [logobpaTh
THUII TEPMOINAPBI U BTOPUYHBIH 1prbop. PaccuntaTh OTHOCUTENBHYIO OIPEILIHOCTh
n3MepeHus (0O0BSICHUTH OTBET)

2. Kanopumerpuueckuil pacxooMep COCTOMT U3 Harpesarens MoHocTbio W,
pacroyioKeHHBIN B TpyOOIpoBoie tuamerpoM D. OnpenenuTs pa3HOCTh TEMIIEpATyp
U3MEpPSIeMOM cpelibl 10 U [TOCIIe HarpeBaTessl IpH CPeIHE CKOPOCTH MOTOKA Ugp.

3. Kiacc Tounoctu npubopa pasen 0,5; rpagyupoBka XA; npeaessl U3MEpeHus OT
-200°C go +600°C. Onpenenuts MaKCUMaJIbHO JOMYCTHUMYIO morpemHocTs B °C. Uto
O3HayaeT rpajyupoBka?

4.V noepsieMOro JaTuuka JaBjieHUs co mkanoi usmepenus ot 0 1o 250 xlla
OCHOBHAs1 OTHOCHUTEJIbHAS MOrPEIIHOCTh U3MEPEHHs BO BCEM JHMaIla30He U3MEPEHUI
paBHa 5%. [laTunk umeet TOKOBBIN BbIX0A 4...20 MA. Ha gaTtunk kanuOpaTtopom moaaHo
JlaBJIeHUE

125 kIla, mpu 3TOM €ro BbIXOJHOW curHai paseH 12,62 MA. Heobxoaumo onpenenuThb
YKJIQZIbIBAIOTCS JIM TTOKA3aHUS JaTUMKA B IOIYCTUMBIE IIPEIEIIbI.

5. PaccunTaTh norpentHocTs U3MEpEHHs sl YalleYHOTO MaHOMETpPa, €CIIU

COOTHoIIeHHe quameTpoB 1/400

OIIK-9.2

Bribupaer coBpeMeHHBIE CTIOCOOBI U
cpeacTBa 00pabOTKU Pe3ysIbTaTOB
IKCTIEPUMEHTA

Ilepeuens meopemuueckux 60npocos K IK3ameny:

8. MuddepenunanbHo-TpaHchopMaTOpHbIi mpeodpazoparens. Cuctema nepeadu
MOKa3aHUI Ha PaCCTOSHHUE.

9. TokoBas cucTema nepegadn MoKa3aHui Ha PacCTOsSHUE.

10. H3mepenue TemmepaTypbl JKUAKOTO METaJIa

11. IlpuBecTH npuMepsl aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS TEMIIEPATYPHI
JKUJKOU CTaIu

12. IlpuBecTH nmpuMepsl aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIS YPOBHS MeTaljia B
CTaJIepa3IMBOYHOM KOBIIIE

13.  Merpornoruuyeckoe odecredeHne TEXHOIOTMYECKIX N3MEPEHHH
METAJUTYPrHYECKON TPOMBIIITICHHOCTH

14. TIpuGopsl U cUCTEMBI KOHTPOJISI OKPY’KAIOIIEH Cpeibl M MPOMBIIIJICHHBIX BHIOPOCOB

Ilepeuens npakmuueckux padbom:




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

I'OCT 21.208-2013 YcnoBHble 0603HaUEHUS (3aJaHHE HA COCTABIICHUE CXEM M3MEPEHHS
U PEryJIMpOBaHuUs TEXHUYECKUX ITapaMeTPOB):

— CAP yposns;

— CAP paBneuus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS PacXoOB);

— T'a3oBwlii aHaN3

6. Tepmomnapa HaxoqUTCs B U3MEPSEMOIi cpelie, Temmeparypa kotopoi pasHa 1000°C,
a TemmepaTypa okpyxarouiei cpeasl paBHa 35°C. UTo nokakeT U3MepUTEIbHBbIHI
puOOp, €CIIM MONPABKY HA TEMIIEPATypy OKpYysKatomiei cpeasl He BBoauTh? [lomodparts
THUII TEPMOIAPBI U BTOPUUHBIH prbop. PaccuntaTh OTHOCUTENBHYIO TOTPELIHOCTh
n3MepeHus (0O0BSICHUTH OTBET)

7. Kanopumerpuueckuil pacxooMep COCTOMT U3 Harpesarens MoHocTbio W,
pacnosoKeHHbIN B TpyOoIpoBoze nuamerpom D. OnpenenuTs pa3HOCTh TEMIIEpaTyp
U3MEPSEMON CPENIbI 10 U NOCIIE HArpeBaTeNs IPU CPEAHEN CKOPOCTH IOTOKA Lgp.

8. Kiacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; npeaessl U3MEpeHus OT
-200°C o +600°C. Onpenenuts MaKCUMAaJIbHO JOIYCTUMYIO IorpemHocTh B °C. UTo
O3HayaeT rpajyupoBka?

9.V noBepsieMoro naTuuKa JAaBjeHus co mKanoi uamepenus ot 0 go 250 lla
OCHOBHAsl OTHOCHUTEJIbHAS IIOTPEIIHOCTD U3MEPEHHS BO BCEM AMANA30HE U3MEPEHUM
paBHa 5%. JlaTunk umeet TOKOBbIH BbIxoA 4...20 MA. Ha naTunk kanubpaTopom mo1aHo
JlaBJIeHUE

125 kIla, mpu 3TOM ero BbIXOJHOW curHal paBeH 12,62 MA. Heob6xoaumo onpenenuThb
YKJIQJIBIBAIOTCS JIM TTIOKA3aHUS JTaTYMKA B IOIYCTUMBIE TIPEIEIBI.

10. Paccumrtarh MOTpENIHOCTH U3MEPEHUS TSI YAIlIEYHOTO MAaHOMETPA, €CIIH

cooTHoleHue nuametpon 1/400




CtpyKTypHBII

AJIIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHUSI O1eHOYHBIE CPEJICTBA
KOMTICTCHITHH
OIIK-9.3 [Tpou3BoauT 06pabOTKY pe3yIbTaToOB Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

SKCIIEPUMEHTA C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHUI U TEXHUYECKUX CPEICTB

Mertposiorusi. OCHOBHBIE TOHATHUS U ONPEIETICHUS
['ocynapcrBennas cucrema rnpubopos (I'CIT)
EnunctBO n3mepenuit
N3mepsiemble BeIMUUHBL. Buasl n3mepeHuin
Mertobl u3mepenuii. MeToiuka BbIOJHEHUS U3MEPEHUI
OcHoBHbIE TIOJI0’KEHUS TeOpuH norpemnocteil. Kiaccupukanus norpemsocrei
BeposTHOCTHBIE OLIEHKH MTOTPEIIHOCTEN U3MEPEHUS
CpencrBa u3mepenus, Buabl. CUTHAIS H3MEPUTEIHHON HH(OpMAIIH
Mertponoruueckue xapakrepuctuku. Hemerponornueckue xapakTepuCcTUKU
10 CTpyKTypHBIE CXEMBI U CBOMCTBA CPEJCTB U3MEPECHHUS
11. O6paboTka pe3yabTaTOB U3MEPEHUs
Ilepeuenv npaxmuyeckux paoom:
1. PaccuuTarh U HOCTPOUTH IPALyHPOBOYHYIO XaPAKTEPUCTUKY TETLIOBOTO
ra3oaHagn3aropa;
2. PaccuuTaTh ¥ MOCTPOUTH TPAAYUPOBOUYHYIO XapaKTEPUCTUKY
TEPMOKOHYKTOMETPUYECKOTO Ta30aHaIn3aTopa
3. Pacyer TepMOMarHMTHOTO razoaHann3aTopa

CoNO~WNE




0) Ilopsaok mnpoBedeHHs] TPOMEKYTOUYHOH AaTTeCTAIMH, MOKA3aTeJId M KpUTEpUH
OllCHNBAHMS:

[IpomexyTouHas arTecTanus MO JIUCHUIUIMHE «TexXHUYeckne W3MEepeHusT W MPUOOPHI»
BKJIIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIFOIINE OIICHUTh YPOBCHb YCBOCHHS OOYYarOIIIUMUCS
3HAHWUW, BBHITIOJHEHHE Ja0OPAaTOPHBIX pPabOT, MO3BOJSIOT TOMYYUTh TNPAKTHYECKHE HABBIKU U
NPAaKTUYECKHE 3aJaHusi, JUIA  BBIIOJHEHHS KypCOBOM  palOThI, BBIABISIONIME CTCIICHb
c(hOpMUPOBAHHOCTH YMEHUI U BIIAJICHHIA, TPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH NPOBOJUTCS B YCTHOH (OPME MO TEOPETUIESCKUM BOIIPOCAM M 3a1auaM.

Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS IK3aMeHa:

— Ha OIICHKY «omauynoy» (5 0amnoB) — 00y4aroUIUiics TOHKEH MOJIHO PACKPBITH COJECpPKAHUE
MaTtepuaia B 00beMe MpOorpaMMbl JUCHUIUIMHBI, YETKO U MPaBWIBHO JaTh OINpEleieHUs], IPUBECTH
JI0Ka3aTelbCcTBAa HAa OCHOBE MAaTEMaTHYECKUX M JIOTMYECKHX BBIKIAQJOK, ITOKa3aTh HABBIKH
UCCIIEIOBATENbCKON  AesTenbHOCTH. OTBET JOMKEH OBITh CaMOCTOSATENbHBIA, IPU OTBETE
MCTIOJIb30BaHBI 3HAHUS, IPUOOPETEHHBIC paHee;

— Ha OLEHKY «xopouioy (4 Oanna) — 00yJaromuiics J0KEH pacKphITh COJEpKaHue MaTeprana B
o0beMe MPOrpaMMbl AUCHIUIUIMHBL, B OCHOBHOM TNPABHJIBLHO JIaTh OCHOBHBIC ONPEACICHHUS U MTOHSTHS
npenMera. [Ipu oTBere AOMyIIEHB HETOYHOCTH, HApyIIEHa MOCIEAOBATEIbHOCTh HU3JIO0KEHUS,
JOMyIIeHbl HeOOoJbIIMe HETOYHOCTH NPH BBIBOJAX W HCIOJIB30BAHUU TEPMHHOB, IMPAKTHYECKHUE
HABBIKU HETBEP/BIE;

— Ha OLICHKY «yodoenemegopumenvroy (3 0amia) — oOyJarommiics JODKEH YCBOUTH OCHOBHOE
conep;kanue marepuana. [lpu oTBere onpenencHus v MOHATHUS JaHbl HE YETKO, AOMYIIEHBI OUIMOKU
[P IPOMEKYTOUHBIX MaTEMAaTUYECKUX BBIKJIAJIKaX B BHIBOJIAX, IPAKTUYECKHE HABBIKU CIIA0bIC;

— HAa OLICHKY «HeyoosiiemgopumenbHoy (2 6aioB) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS HE
6omnee 20% TeOpETHYECKOTO MarepHaja, JONYCKAeT CYIIECTBEHHbIC OIIMOKH, HE MOXKET IOKa3aTh
MHTEJJICKTYallbHbIE HABBIKM PEHICHHs MPOCTHIX 3aaay. [Ipu oTBere nomylneHsl rpyObie OMIMOKU B
OTIpeIeJICHUsIX, JIOKA3aTeIbCTBA TEOPEM HE NPOBENEHO, HE JaHbl OTBETHl Ha JIOMOJHHUTEIHHBIC
BOIIPOCHI MIPeroaBaTelis, OTCYTCTBYIOT HABbIKU MCCIIEAOBATEILCKOM IeATEIbHOCTH,;

— Ha OICHKY «HeyoosnemeopumenvHo» (1 0am) — He MOXET IMOKa3aTh 3HAHWS Ha ypPOBHE
BOCIPOU3BENICHUSI U OOBSICHEHHS WH(OPMALIMM, HE MOXET IMOKa3aTh MHTEJUICKTYalbHbIE HaBBIKH
peleHw st MPOCTHIX 33a/1a4, OCHOBHOE COJIEpyKaHHe y4eOHOT0 MaTepralia He PacKphITO.

IToxa3aTenu U KPUTEPUH OLCHNBAHUS KYPCOBOH padoThI:

— Ha OLIEHKY «OTIW4YHO» (5 OamnoB) — B paboTe MOJTHOCTBIO PACKPBITO TEOPETUUYECKOE
CoJiep’)KaHuEe TEeMbl, JaH aHalu3 JACUCTBYIOUIEH MpaKTHUKe, COAEPKUTCS TBOPUYECKHM MOAXOA K
pemeHnio mpodIeM, clienanbl 000CHOBAHHBIC MPENJIOKECHHUS, MMPOEKT O0(OPMIIEH B COOTBETCTBHH C
TpeOOBaHUSMHU TOCYJAPCTBEHHBIX W OTpacleBbIX CTaHAApTOB, HAa BCE BOIPOCHI CTYAEHT JAal
APTYMCHTUPOBAHHBIC OTBETHI, IPOABUB TBOPYCCKUC CHOCO6HOCTI/I, KaK B IOHUMaHHU BOIIPOCOB, TaK U
B U3JI0’KEHUHU OTBETOB.

— Ha OIIEHKY «xopomo» (4 Oamra) — B paboTe coAep)KaHHE H3JI0KEHO Ha BBICOKOM
TEOPETUYECKOM YPOBHE, MPABUIBHO CPOPMYITHUPOBAHBI BBHIBOJIBI, TPOEKT OPOPMIIEH B COOTBETCTBUHU C
Tpe60BaHI/I$IMI/I TOCYHAApCTBCHHBIX U OTPACJIICBBIX CTAHAAPTOB, MPECAIIOKCHUA MPCACTABIAIOT HHTCPEC,
HO HEIOCTaTOYHO YOeAUTEeNbHO apryMEHTHPOBAHBI, Ha BCE BOMPOCHI CTYIEHT JAal IpPaBHIbHBIC
OTBECTHI.

— Ha OIGHKY «YAOBIETBOpUTEIbHO» (3 Oamma) — Kk paboTe HMEITCS 3aMeyaHus I

COJIepKaHUI0, TI0 TITyOWHE MPOBEACHHOTO UCCIIEIOBAHUS, MPOEKT 0OPMIICH ¢ COOJIOICHHEM HE BCEX
TOCY/IapCTBEHHBIX M OTPACIEBBIX CTaHAAPTOB, MPOEKT JOJIOKEH HEyOeTUTENbHO, HE Ha BCE
MPpCATOKECHHBIC BOIIPOCHI AaHbI YAOBJICTBOPUTCIILHBIC OTBETEI.
Ha OILIEHKY «HEYJOBIETBOPUTEIBLHO» (2 0alioB) — KypcoBasi pabota He oopMIIeHa B COOTBETCTBUU C
TpeOOBAaHUSAMH TOCYIApCTBEHHBIX M  OTPAClIEBBIX CTAaHIApTOB, HE TPOIICT TMPOICAYPY
HOPMOKOHTpOJISA, paboTa AO0J0XKeHa HEyOeAUTeIbHO, HEIMOCIe0BaTeIbHO, HEIOTUYHO, OTBETHI Ha
IIOCTaBJIEHHBIE BOIIPOCHI IIPAKTUYECKHU OTCYTCTBYIOT.



[Tpunoxenue 3

MeToanuyeckne peKOMEHIAIUM 110 BHINIOJHEHUIO KYPCOBO padoThl

Heabp padoTbl SBIACTCS 3aKPEIUICHUE TEOPETHYECKUX 3HAHUK Mo Kypcy ‘“‘TexHuyeckue

U3MEPCHUA U HpI/I60pBI”; a TaKkKE€ IIOJYUYCHHME HaBBIKOB II10 AaBTOMATHU3allUM KOHTPOJIA

TCXHOJIOTUYCCKUX ITPOLCCCOB; BBI60py HpI/I60p0B AJI1 KOHTPOJIA TEXHOJIOTHYCCKUX IMApaMCTPOB,

HAay4YMUTbCS I10Jb30BAThCS CIELUAJIBHOM HAy4YHO-TEXHUYECKOM JINTEpaTypoil, CIPaBOYHUKAMH,

I'OCTamu; ymeThr 000CHOBBIBATH IpeJIaraeéMblii METOJ] KOHTPOJIA. B X0/1€ BBIMOJHEHUS KYypCOBOM

paboThI penaroTcs CIeAYIOIINE 3a/1a4i: — BEIOOP METOJI KOHTPOJIS M U3MEPEHUS] TEXHOJIOTHIECKOTO

napamerpa; — BeIOOp mpeoOpa3oBareneid U MpuOOPOB MO METPOJIOTUISCKUM M HEMETPOJIOTHICCKIM

XapaKTepUCTHKA; — Pacu€Thl M MOCTPOCHUE TPATYNPOBOUYHON XapaKTEPUCTHKH MPeoOpa3oBaTess; —

CTYACHTHI JOJDKHBI HAYUUTHCSA COCTABJIATH HOACHUTCIIBHYIO 3aIlIUCKY, CHCIII/I(i)I/IKaIII/IIO Ha HpI/I60pBI u

npeoOpa3oBaTeNn; — BHIIOIHATH (DYHKIIMOHABHBIE CXEMBI IIPUOOPOB M CPEICTB U3MEPECHUN.

IIpuMepHBIi nepevYeHb TeM KypPCOBBIX padoT:

1.
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W3mepenue temrepaTypsl JKUIKOW CTAIIH.

. KoHTposb KOHILIEHTpaLu KUCI0POa B )KUIKOM CTaau (aKTUBHOCTH).

. U3mepenue nasieHus B paboueM NPOCTPAHCTBE METAILIIYPrUYECKUX arperaros.

. I3mepenue pacxojia KUCI0pOa Ha IPOAYBKY KHUIKOH BaHHBI.

. I3mepenue temnepaTypbl CIMTKa B HarpeBaTeIbHbIX KOJIOALAX

. KOHTpOJII) Ka4uCCTBa C)KUI'aHUSA TOINIMBA B MCTOAUYCCKUX U HArpCBaTCIbHLIX II€Yax.
. KonTpons ypoBHs xukoro Metania B kpucramumzarope MHII3.

. KoHTpoIb ypOBHS KMIKOT'O METaJlIa B MPOMEKYTOUHOM KoBIIe. 9. KoHTposb ypoBHS 3ackinu

B JIOMECHHOH II€YH.

10. KoHTpOJIb BIa)KHOCTH KOKCA.

Coaepixanue 1 00beM KypcoBoii padoThl

KypcoBas pabora momkHa cocTodTh M3 rpaduyeckoil yactu Ha 1-2 nmcrax ¢opmara A3 c

OCHOBHOM Hajanucbio (cM. puc. 1.8, 1.9 u paznmen 1.2.5) u nmosicuurensHoil 3amucku Ha 20-30

CTpaHHUIaxX IMEYaTHOI'O TCKCTA. [TosicHuTeIbHAS 3aIMMCKa BKIIIOYACT B ceOs CJ'IGI[)’IOIJ_II/Iﬁ pa3aciibl:

1.
2.
3.
4.

TuTynpHBIN THCT
Jluct 3ananus @opMbl TUTYIBHOTO JIMCTA U JIUCTA 3aJJaHUs 111 KypCcOBOU paboThI
Conepxanue

BBCI[CHI/IC, B KOTOPOM IIPUBOIAATCA HCO6XO,Z[I/IMOCTB H aKTYAJIbHOCTH KOHTPOJIA U UBMCPCHUA

TEXHOJIOTHYECKOTO TapameTpa (BRIOPAaHHOTO B Te€ME KypPCOBOUW pabOThI) MpU aBTOMATH3AIUUA BCETO

arperata M B YacTHOCTH TEXHOJOTHMYECKOro Ipolecca, IAe KOHTPOIUPYETCs (M peryimpyercs)

naHHbIA napametp (1-2 cTp.).



5. TexHonormyeckuii Tpolecc, MpU KOTOPOM BBIOPAHHBIM TEXHOJOTHYECKUN MapaMeTp
KoHTposupyercs. Kparkoe omucanue, nepedyeHb OCHOBHBIX TEXHOJOTMYECKUX IapaMeTpoB U
IIPENIEIoB UX J0ImycTuMocCTH (2-2,5 cTp.).

6. MeTtonbl u3MepeHus: BBIOPaHHOTO TEXHOJIOTHYECKOTO MapamMeTpa. ITo JUTepaTypHbId 0030p
METOJIOB KOHTPOJIS MapameTpa, BKIIOYAeT MATEHTHBIA 0030p, M3yuyeHUE NEPUOAMYECKUX H3IaHHMA
(>KypHaJIOB) U KHUT

7. AHanmu3 cpes U3MEPEeHH. ITO IMTEPATYPHBIH 0030p TEXHUYECKUX CPEACTB JJIsi KOHTPOJS U
U3MepeHusi BBIOPAHHOIO TEXHOJOrMYecKkoro mnapamerpa. OcyliecTBIsSeTCS MO MEePUOIUYECKUM
W3JIaHUSIM M caiiTaM MPOU3BOAMUTENCH TEXHUUECKUX CPEACTB, TEXHOJOIMUYECKUM HHCTPYKIUSM C
PEATPUITUIM.

8. Ilpuniun paboOTBI M METPOJOTHYECKHE XapPAKTEPUCTUKH BBIOPAHHOTO TEXHHUYECKOTO
CpeICTBa 71l U3MEPEHUS U3y4aeMOro TEXHOJIOTMYECKOT0 mapamMeTpa.

9. 3axmouenue. [IpuBogurcs 3hpexT OT mpuMeHeHUs JTaHHOTO METOAa KOHTPOJIS

10. Criucok UCIoJIb30BaHHBIX HCTOYHUKOB,

I'paduueckas 4yacTb TPOEKTAa COACPKUT CXEMy, Ha KOTOPOH H300pake€HO YCTPOMCTBO
BBHIODAHHOTO METO/a KOHTPOJs. B 3aBUCMMOCTM OT CIOKHOCTH CXEMbl OHa MOXET OBITh
MPUHIHUIHUATBGHO Tpadudeckoi, (YHKIIMOHATBHOM WM CTPYKTypHOUl. DopmaT BbIOHpaeTcs
CTY/ICHTOM CaMOCTOSITEJIbHO B 3aBUCUMOCTH OT HAIOJIHIEMOCTH JucTa. [ paduueckyro 4acTh MpoeKTa

CIIEYET BBIMOIHATH B COOTBETCTBHH ¢ AeicTByrommM crargaprom [OCT 21.208-2013.



