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JIner aktyanusanum padodeii nporpaMmmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.M. AnnpeeB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u oo0peHa s peanusaiuu B 2027 - 2028
y4eOHOM TroJly Ha 3acefqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokonm ot 20 . Ne

3aB. xadenpoit C.M.KHIIPCGB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roJly Ha 3aceJaHuM Kapeapbl ABTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne

3aB. kadenpoii C.M._AH,upeeB

Pabouas nmporpamMma rnepecMoTpeHa, o0CykaeHa u ogo0peHa s peanusaruu B 2029 - 2030
y4eOHOM TroJy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit C.M.KHJIPGGB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

3aKiIro4aercs B GOpMUPOBAHUM 3HAHUHN U YMEHUH, HEOOXOIUMBIX JUIsl BBIOOpA, CO3aHus,
BHEJIPEHUSI M HKCIUTyaTallMd aBTOMATHU3UPOBAHHBIX CPEACTB TEXHOJIOTMYECKUX H3MEPEHH, a
Tak)ke HH(POPMALIMOHHOTO 00ECIIEUYeHUsI CHCTEM aBTOMAaTU3allUU

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

HuctmmuimHa TexHuueckue M3MEpeHUs W IpUOOpHl BXOAWT B O0S3aTEIbHYIO YacTb
yueOHOro 11aHa 00pa3oBaTeIbHON MPOTrPaMMBI.

Jns  u3ydeHUs  JUCHUIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

DNeKTpUYECKHe U3MEPEHUS

DNEKTPOHUKA B YIPABJISAIOLIUX YCTPOHCTBAX

Mertponorus u cpeacTBa U3MEPEHUIN

[IporpamMmmupoBaHue 1 OCHOBBI AITOPUTMHU3ALUN

BBenenue B HanpaBiieHue

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AUCLUHUILIIMHBI OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Teopus sxcriepuMeHTa M HayKa O JJaHHbIX

[ToaroroBka k caaue u cadya rocy1apCTBEHHOTO SK3aMEHa

[logrotoBka Kk  mpouenype 3allMThl M OpoLedypa  3alluThl  BBITYCKHOM
KBaJIM(DUKALIMOHHOU pabOThI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pe3ynbTare ocBOEHUS TUCHUILIMHBI (MOAYIs) «TeXHUYecKre n3MepeHus: U mpubops»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETECHITUSMMU:

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

OIIK-6 Crocoben pa3zpabaTeiBaTh M HCIOIB30BATH AITOPUTMBI M MPOTPAMMBI, COBPEMEHHEIE
UH(POPMALIMOHHbBIE TEXHOJOTHH, METOABI M CPEJCTBA KOHTPOJIS, TUArHOCTUKU M YIpaBIIECHUS,
IPUTO/IHbIE JJIs MPAKTUYECKOT0 MPUMEHEHHUs B chepe cBoeil mpodeccnoHanbHOM AesITENbHOCTH

OIIK-6.1 Pa3pabatbiBaeT alropuTMBbl U IPOTpaMMBbl JJI IPAKTUUECKOTO0 TPUMEHEHUS
B c(hepe cBoei mpodhecCHOHAIBHOMN IeITEIbHOCTH
OIIK-6.2 Hcnons3yeT coBpeMEHHBIE METO/IbI M CPEJICTBA KOHTPOJIS, JUATHOCTUKH H

yIpaBlIeHUs I MPAKTUYECKOTO TMpuMeHeHuss B  cdepe cBoeid
npoheCCHOHAILHON NEITENLHOCTH

OIIK-6.3 Hcnons3yeT coBpemeHHbIe HH()OPMAITMOHHBIE TEXHOJIOTHH B cepe CBOEH
npodeccHoHALHOM ASITETbHOCTH

OIIK-9 CrniocoGeH BBIMOJIHATH HKCHEPUMEHTHI IO 3aJaHHBIM METOJUKaM U o0pabaThIBaTh
pe3yNbTaThl ¢ MPUMEHEHHEM COBPEMEHHBIX HMH(DOPMAIIMOHHBIX TEXHOJOTMH M TEXHHUYECKHUX
CpEACTB

OIIK-9.1 BeinonHseT 3KkCnepuMeHTaIbHBIE UCCIIEAOBAHMS XapaKTEPUCTUK CUCTEM U
00BEKTOB aBTOMATH3AIINH 110 33IaHHBIM METOIMKAM

OIIK-9.2 BriOupaer coBpeMeHHBIE CIIOCOOBI M CpeacTBa O0OpabOTKU pe3ysIbTaToB
HKCIEPUMEHTA

OIIK-9.3 [Tpon3BoauT 00pabOTKY pE3yJIbTATOB OKCIEPUMEHTAa C MPUMEHECHHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH U TEXHUUYECKUX CPECTB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

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

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

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

®dopma aTTecTaluu - Kypconas paboTa, IK3aMeH

AynutopHas s s
o | xonrakTHas pabora E = dopma TeKyIero
=
5 B aKaJl. Jacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = . p Kon
S g ©| caMOCTOSATENbHON | ycIeBaeMOCTU U
JTACIUTUTAHBI 3 £ .. | xomnerenim
O g £ paboThI MIPOMEKYTOYHOM
nab. | mpakt. | = Q@
Jlek. Z s aTTecTaluu
3aH. 3aH. | QO &
1. M3amepeHue TeMIiepaTypbl
CamocTosTenbHOe
u3ydeHue y4eOHoMH . OIIK-6
11 Nsmepenue i i OTtuéT 1 3ammra
TeMIIepaTypbl 4 7 2 2 [TATCPATYPBI, nabopaTopHOi
patyp MIOJrOTOBKA K parop OIIK-9
KOHTaKTHBIMH METOJIaMHU padoTHI
71a00paTOPHBIM
3aHATHAM
5
CamocTrosTenpHoe
1.2 W3mepenue u3yueHue y4eOHOH . OIIK-6
TeMITepaTyphbl JUTEPATYPHI YCTHEIH onpoc,

PaTyD 2 4 2 2 PaTyphl, KOHTPOJIbHAs
OECKOHTAKTHBIMU MOrOTOBKA K aGoTa OIIK-9
MeToJaMHu 71a00PaTOPHBIM p

3aHITHSIM
Hroro no pazneny 6 11 4 4
2. N3mepenune JIaBJICHUS,
KOJIMYECTBA, PACX0a M YPOBHSI
CamocrosrensHoe | OTuéT U 3amura
2.1 Metomsl U3MepeHUS o .
nu3ydeHue yueOHoii| abopaTtopHOi OIIK-6
nasienns. Kiaccudukanms .
JUTEpaTypHl, paboTsl YcTHbII
METOJI0B u CpenCTB 4 8 2 2 [1K-9
. MOJrOTOBKA K orpoc, OIIK-
W3MEpeHUI JABIICHUSL.
nabopaTopHBIM KOHTPOJIbHAS
Jaruuku tuna Merpan
3aHATHSIM pabota
CamocrosrensHoe | OTuéT 1 3ammra
2.2 Vamepenne KOIM4IeCTBa o .
u3yueHue y4eOHoM | maboparopHoit OIIK-6
M pacxoja IKHAKHX H N
JIMTEPATYPHI, paboThl Y CTHBIN
ra3000pa3HbIX cpencts.| 5 4 8 2 2 9
IIOJrOTOBKA K orpoc, OIIK-
Kiaccupukanms meronos
7Ta00PaTOPHBIM KOHTPOJIbHAS
M3MEpEHHs pacxoa
3aHATUSIM pabora
Camocrosrensaoe | OT4éT 1 3amuTa
2.3 U3mepeHue ypoBHS u3ydeHue yueOHoll| sabopaTopHOi OIIK-6
HKHIKAX u CBIIYYHX 4 8 2 2 JUTEPaTypBbI, paboTs! Y CTHBIH
MaTepHaJIOB. MOJrOTOBKA K ompoc, OIIK-9
Knaccudukauus metonoB nabopaTopHBIM KOHTPOJIbHAS
3aHITHSIM pabota
Hroro no pazaeny 12 24 6 6

3. Meroxsl 1 mpuOOpH! aHANIM3a

COCTaBa BCHICCTB




31 ABTOMaTHYECKUN CamocrosrensHoe | OTuéT 1 3ammra
ra30BbIi aHaIu3. u3ydeHue yueOHol| maboparopHoii OIIK-6
Knaccuduxanus MeTomoB. 4 8 2 5 JUTEPATYPBHI, paboThL. Y CTHBIH
Ta3oaHanM3aTopHl, MOArOTOBKA K ompoc, OIIK-9
xpomarorpadsl, Tab0paTOPHBIM KOHTPOJIbHAs
Macc-CHEeKTPOMETPHI 3aHATUSIM pabora
3.2 Usmepenue BiaxHocTH| 5 . OIIK-6
CamocrostensHoe | YCTHBIHN ompoc,
FA30BBIX CPEIL I CRITYHHX 2 2 4 |m3yueHue yueOHOI KOHTPOJIbHAS
MaTepHaJoB. v i p OIIK-9
JIUTEPATYPHI pabota
Knaccudukauus MeTonoB
3.3 N3mepenue . OIIK-6
CamocrostensHoe | YCTHBIHN ompoc,
KOHIICHTpaLUH o
2 2 2 |uzyueHue yueOHOM KOHTPOJIbHAS
BOJIOPOTHBIX HOHOB. OIIK-9
JIUTEPATYPHI pabota
pH-MeTpsI
Wroro no pazneny 8 8 6 11
4. V3MepeHue reoMeTpHUYSCKHX
pa3MepoB M MEXaHHYECKHX
BEJINYUH
4.1 M3mepenue IMonroroBka OtuéT 1 3ammTa OIIK-6
TEOMETPHUYECKHX pa3mepoB| 5 2 6 2 2 1abopaToOpHBIM nabopaTopHO
Y MEXaHWYECKUX BEJIUIUH 3aHITHSIM paboThI OIIK-9
Wroro no pazaery 2 6 2 2
5. Ilpubopsl ®  CHCTEMBI
KOHTPOJISI OKpYXKaroIeil cpespl u
TPOMBIIIJIEHHBIX BEIOPOCOB
5.1 IIpubopsl U CHCTEMBI N OIIK-6
KOO oK aromeit ITogroroska k OTuéT U 3amura
p Py 5 2 5 2 n1ab0paTopHBIM nabopatopHoi 9
cpenbl M IPOMBIIUIEHHBIX OIIK-
3aHATHAM padoTHI
BEIOPOCOB
Hroro no pazaeny 2 5 2
6. ABTOMaTH3UPOBAHHEIE
CHUCTEMbI KOHTPOJISA
6.1 Kontpons OIIK-6
. CamocTrosTenpHoe
TeMITepaTyphbl JKHIKON 2 5 uoii| v .
HU3YYCHUC YUYCOHOU CTHBIN OIIPOC
CTaJIH. Konrpons Y Y p OIIK-9
JUTEPATYPHI
KOHIICHTPAIIMK  BOJOPOJIA.
6.2 Ipumepsi| 5 OIIK-6
ABTOMATH3UPOBAHHBIX CamocTosTenbHOS
CHUCTEM KOHTPOJIS 2 2 |u3yueHue yueOHOM Pegepar OT1K-9
TCXHOJOTHUYCCKHUX JIUTEPATypPhI
apaMeTpoB
Uroro no pazneny 4 4
7. MeTtponoruueckoe
obecrieyeHHe TEXHOJIOTHYECKUX
U3MEPEeHUH  MeTaulyprudeckoit
TPOMBIIIIEHHOCTH
7.1 MeTtponoruueckoe
obecrieueHue OIIK-6
O — CamocTosTenbHOe
. 5 2 2,2 |uzyueHue yueOHOMH Pegepar
HU3MEepEeHHI ' Y Y bep OI1K-9
. JUTEPATYPHI
METAJLTYPTHICCKOU
MPOMBIIIIEHHOCTH
Wroro no pazaeny 2 2,2
8. Dk3ameH
TeopeTnueckue OIIK-6
8.1 Dk3ameH 5 P
BOIIPOCHI, 33/1a4a
HWroro no pazaery
Hrtoro 3a cemectp 30 45 30 |[345 9K3aMEH,Kp
KypcoBas padora
Hroro no aucumruinye 30 45 30 34,5 yp P ?

OK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHbIX TEXHOJOIMH B NIPENOAABAHUU IUCUUIUIMHBI «TeXHHYECKHME U3MEpPEHHUS U
puOOPHI» UCTIONB3YIOTCS:

Tpaauumonnsie 06pa3oBaTeIbHbIE TEXHOJIOTUU — MH(OPMAIIMOHHAS JIEKUIHUS (BBOIHYIO
JIKIUIO, T/I€ AT MepBOe MPECTABICHUE O MPEAMETE U 3HAKOMCTBO CTYJEHTOB C Ha3HAUYEHUEM
U 33Jla4aMu Kypca); JEKIUU — KOHCYJIbTALlUY, U3JI0KEHUE HOBOTO MaTepuasa COIpPOBOXKIAETCS
MIOCTaHOBKON BOIPOCOB M JMCKYCCHEH B IOHCKAaX OTBETOB Ha 3TH BOMNPOCHI; J1abOpaTOpHbIE
paboTHI.

Texnonoruu npoOiaeMHOro OO0y4deHHs] — MPOOJIEMHBIE JIEKLIUU SBISETCS PE3yJbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOPMAIMHM TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
MoucKa IyTed ero pelieHus; JadopaTOpHble pabOThl C HCIONIB30BAHHEM MPOOIEMHOTO
o0OydeHune, KOTOPOE 3aK/II0YaeTCsl B CTUMYJIMPOBAHNUN CTYJIEHTOB K CAMOCTOSITEIIbHOM «100BIUE»
3HAHUU, HEOOXOTUMBIX TSl PELIEHUS! KOHKPETHOU MPOOIEMBI.

NudopmMannoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTENbHbIE TEXHOJOTHUM — B X0l
MPOBEJCHUS JIEKIMOHHBIX 3aHITHIA MPEAyCMaTPUBAETCS HCIIOJIB30BAHUE OSJIEKTPOHHOTO
JIEMOHCTPALIMOHHOIO Marepuaia (JeKUUu-BU3yalln3alln), Ucroib3oBanue VIHTEpHET pecypcoB
JUTSI TPOMEKYTOUYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUN

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HA KOTOPHIX
BBITNIOJTHSIOTCS TPYIIIOBBIC WU MHIMBUAYAIbHBIE 3a/IaHUS 110 IPOWIEHHON TeMe.

CamocrosiTenbHasi paboTa CTUMYJIUPYET CTYIEHTOB K CAMOCTOATEIbHOW MPOpPabdOTKE B
MPOLIECCE BBIMOJIHEHUS KOHTPOJBHBIX padOT, a TakkKe B IMpolecce MOJATOTOBKU K YCTHOMY
OIpOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIUH.

B xozae npoBeneHys JEKIUOHHBIX 3aHATHI IPEyCMaTPpUBAETCS:

- HCIIOJIBb30BaHUE D3JIEKTPOHHOTO JEMOHCTPALMOHHOTO MaTepuaia IO COBPEMEHHOM
MU3MEPUTENIBHOMN TEXHHUKE;

- UCTIOJIb30BaHUE IEKTPOHHBIX YUEOHUKOB 10 OTJEIbHBIM TEMaM 3aHITHIA;

- BCTPEUU C NPEICTaBUTENIIMU HPOEKTHBIX M oOciyxuBaromux npeanpustuii: OO0
«OCK», 000 «Mudopmcepsuc MMK», OO0 «KouncOMy; mpeanonaraeMble TEMbl BCTpPEY:
«HHOBanuu B 00JacTU KOHTPOJIbHO-U3MEPUTENbHOM TEXHUKW», «/HTenneKTyanpHble
MEXATPOHHBIE CUCTEMBI», «/[MarHOCTHKA U IOBEPKA CPEACTB U3MEPEHUID.

- aKTUBHBIE M WHTEPAaKTUBHbIE (OPMBI OOYyUEHHUS: BapHUATHBHBIA OIPOC, JAUCKYCCHUH,
YCTHBIA  OINpOC, KOHTPOJIbHAas paboTa, TECTOBBI ONpOC, HHIUBUAyalbHAs —«3aIIUTa
1ab0paTOPHBIX PabOT U T.1I.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThl 00yYaOIIMXCS
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Hlummapés Baanumup FOpbeBuu TexHuueckne n3MepeHust U mpruOopbl: y4eOHUK IS
By30B / Brnagumup FOpbeBuu Hlummapés ; B. 0. [ummapés. - 3-e uszn. - Mocksa: FOpaiir,
2025. - 377 c. - (Boicmiee obpazosanue). - URL: https://urait.ru/bcode/566056 (mata obpareHus:
10.09.2025). - URL.: https://urait.ru/bcode/566056. - URL.:
https://urait.ru/book/cover/7TE604EC3-B20E-469E-8DDA-998CIF7AT1A6 - ISBN
978-5-534-12536-8. - nara obpamenus: 22.02.2026.

2. I'pebennnkoBa B. B. Texunueckue namepenus u mpuOopsl : yaedHoe nocodbue / B. B.
I'pebennukoBa, W. I'. Camapuna ; B. B. I'pebennukoBa, U. I'. Camapuna ; MITY. -
Marnautoropck : MI'TVY, 2016. - 95 c. : un., Tabin., cxemsl, Tpad., uept. - JlTabopaTopHbie pabOTHI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/21503 . - Tekcr
HENOCPEICTBEHHBIH. - 1aTa oOpamenus: 22.02.2026



https://urait.ru/bcode/566056
https://urait.ru/book/cover/7E604EC3-B20E-469E-8DDA-998C9F7A71A6
https://host.megaprolib.net/MP0109/Download/MObject/21503

3. I'pebennmnkoBa B. B. Texanueckue usmepeHus: u nmpubopsl: yuebHoe nmocodue / B. B.
I'pebennukoBa, M. B. Beuepkun ; MI'TY, [kad. DuDC]. - Marautoropck, 2014. - 150 c. : un.,
cxembl. - URL: https://host.megaprolib.net/MP0109/Download/MOQObject/3722 . - ISBN
978-5-9967-0543-6. - Tekct : HEMMOCPEACTBEHHBIN. - 1aTta oopamenus: 22.02.2026

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. AdanaceeB, A. A. duzndeckne OCHOBBI U3MEPEHUI U 3TAJIOHKI : yueOHOe mocodue /
A.A. AdanaceeB, A.A. Iloronun. — MockBa : UHOPA-M, 2023. — 246 c. — (Breicuiee
obpazoBanue). — DOl  10.12737/textbook_598da02128e609.60046688. -  ISBN
978-5-16-018624-5. - Tekcr : snextponnsiid. - URL: https://znanium.ru/catalog/product/1894488
(mata oopamenus: 22.02.2026). — Pexxum roctymna: mo moimrucKe.

2. Caxwun, C. I'. TIpuGopsl KOHTpOJISI cOCTaBa M KayecTBa TEXHOJOTMUECKUX Cpel :
yuebnoe mocobue / C. I'. Caxun. — Canxkr-IlerepOypr : Jlanp, 2022. — 432 c. — ISBN
978-5-8114-1237-2. — TekcT: 31eKTpoHHBIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL.: https://e.lanbook.com/book/211013 (mata obparenus: 22.02.2026). — Pexum goctyna:
JUTSL aBTOPU3. MOJIb30BATENCH.

3. Anuckesuy, 1O. B. [Ipubopsl 1 METOABI U3MEPEHUS TEIUIOTEXHUUECKUX BEIUYHH :
yuebHoe mocobue / FO. B. AnuckeBuu. — Cankr-IlerepOypr : BI'TY "Boenmex" um. J{.®.
Ycrunona, 2012. — 117 ¢. — ISBN 978-5-85546-725-3. — Tekcr : anekTpoHHbIi // JIaHb :
3JIeKTpOHHO-0MOnoTeynas cucrema. — URL: https://e.lanbook.com/book/63681  (mara
obpaienus: 22.02.2026). — Pexwum gocrtyna: Ui aBTOPU3. MOJIb30BATEICH.

B) MeToauyeckue ykasaHus:

1. I'pebennukoBa B. B. Texuuueckue uamepenus u npudopsl : yauedHoe mocodue / B. B.
I'pebennuxoBa, M. I'. Camapuna ; B. B. I'pebennuxoBa, WM. I'. Camapuna ; MITVY. -
Marnutoropck : MI'TY, 2016. - 95 c. : nin., Tabin., cxemsl, rpad., uept. - JJabopaTopHble pabOTHI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/21503 . -  Tekcr
HEMOCPEJCTBEHHBIN. - faTa obparmenus: 22.02.2026

2. Camapuna U. I'. Metponorus u cpeacTBa U3MEpeHH: PakTUKyM [t By3oB] / U. T'.
Camapuna, A. P. bonnapesa, E. 1O. Myxuna ; Marautoropckuii roc. Texundeckuit yu-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 : 2IeKTPOHHBIH. -
nata oopamienwsi: 22.02.2026.

3. TpeGoBaHMs MO BBHINOJIHEHUIO KYpPCOBBIX HPOEKTOB (paboT) mo oOpa3oBaTesbHOM
nporpamMme "CHCTEMBI U CPEJCTBA aBTOMATU3aLUU TEXHOJOTHYECKUX MPOLECCOB" : MPaKTUKYM
[ans By3oB] / C. M. Angpee, E. 10. Myxuna, U. I'. Camapuna, T. I'. CyxoHocoBa ;
MarsuToropckuii TOCyIapCTBEHHBIM TeXHUYEeCKuM yHuBepcurer um. [. M. Hocosa. -
Marnutoropck : MI'TY um. I'. K. Hocosa, 2023. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21617 . - TekcT : 3IeKTPOHHBIM. - AaTa
obpammenus: 22.02.2026

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:
IIporpammHoe o0ecneuenne

Haumenosanue I1O Ne norosopa CpoOK IeicTBUS TUIEH3UN

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional

7Zip cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO

FAR Manager cB000JIHO pacrpoctpansemoe 10 0ECCPOYHO
IIpodeccnonanbHble 0a3bl JaHHBIX M HH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchplIKa
ApxuB HaY4YHBIX JKypHaJIOB «HanmoHanbHbIN

AIIEKTPOHHO-MH(pOPMAIMOHHbIA  KoHmopuuym»  (HIT|https://arch.neicon.ru/xmlui/
HOMKOH)



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
https://host.megaprolib.net/MP0109/Download/MObject/21617
https://arch.neicon.ru/xmlui/

MexayHapoaHas pedepaTuBHas u
HOJNHOTEKCTOBAas ~ cmpaBodHas 0Oasza  mamabix|https://www.nature.com/siteindex
Hay4YHbIX U3ganui «Springer Naturey
MexayHapoHas 0aza MOJTHOTEKCTOBBIX
KypHaioB Springer Journals

DnexTpoHHbIe pecypchl oubmuorekn MI'TY um.

http://link.springer.com/

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

I"'". HocoBa

Poccuiickas  Tocynapersennas  Gnommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

denepanbHOe  TOCYAAPCTBEHHOE — OIOHKETHOE

yUIpEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/

POMBIIIICHHOM COOCTBEHHOCTH
ITouckoBas cucrema Akamemuss Google (Google

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

Scholar)

HarmonanpHast mH(GOpPMannOHHO-aHATUTHYECKAS

cucrema — Poccuiickuii wuHmekc Haywanoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

DnexTpoHHas 0a3a MepruoINIeCKuX u3aanuii East
View Information Services, OO0 «<MMIBUC»
9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHre AUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue aynutopun - OCHaICHNE ayTUTOPUA

VY4yebHble ayJUTOPUN JUIs POBEACHHS 3aHATHH JIEKLMOHHOTO THUIa -MynbTUMeAUHHbIE
CpeCTBa XpaHEHUsI, TIepelavun 1 peAcTaBieHus napopmarmu aya. 450 wm 448 wim 437

[Tomemienuss It  caMOCTOSTENIbHOW  paboThl  oOydarommxcss - [lepcoHanbHBIE
kommeioTepsl ¢ makerom MS Office, BeixogomM B MHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBepcuTeTa ay1. 448 unu 450

VY4deOHbIE ayAUTOPUU ISl TPYIIOBBIX W WHAMBHIYATbHBIX KOHCYJIBTAIlUH, TEKYIETro
KOHTPOJISI M IPOMEKYTOUHBIX KOHCYNbTAIMi - Jlocka, MyJIbTUMETUHHBIN TPOEKTOP, IKPaH

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opynoBanus - CTesiaxu JUisi XpaHeHUs! yueOHO-METOJUUECKUI TOKYMEHTaLu!

VYyeOHast ayauTopust 1Ji NPOBEACHUS J1abopaTOPHBIX paboT: Jaboparoprs METPOJIOTUN
U TEXHOJIOTUYECKUX U3MEPEHUIT

JIaGopaTopHbIe YCTAaHOBKH LTSI BBITTOJHEHHS JTAOOPAaTOPHBIX paboT ayn. 452:

- TabopatopHblit cTeHn «l3mepenne pacxoaa razay;

- nabopatopnsIii creH «IloBepka Tepmornap;

- naboparopuslii creny «IloBepka npudopa J{uck-250, noromerpa 111-4540/1 u npudopa
A-566»;

- nabopatopuslit cten] «Mcnbitanue u nosepka KCII-3, Boasrmerpa 111-4540, npubopa
Jnck-250»;

- 1abopaTopHbIi cTeH «3Mepenue ypoBHS JKUAKOCTEN;

- nabopaTopHblii cTeH 1 «M3MepeHne ypoBHS ChIITyYHX MaTepuaioBy;

- maboparopHslii creHn «IIpeoGpazoBatenu napneHuss Merpany;

- naboparopHblii creHn «CTaThyeckue M JMHAMHYECKHE XapaKTePUCTHKU OOBEKTa
yTIpaBJIECHUS»

DJIEKTPOHHBIE TUIAKaThl MO Kypcy "OCHOBBI METPOJOTHM M TEXHUYECKHE U3MEpPEHUs"
(136), kirou Ha 2 TTK.


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

[Tpunoxxenue 2

7 OueHoYHbIEe CPeICTBA JIJIsl IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl IPOBEACHUSA MPOMEKYTOUYHON aTTeCTAlUM:

CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBa

OIIK-6: CnocoGen pa3padarbiBaTh H HCII0JIB30BATH AJITOPUTMBbI M IPOrPaMMBbl, COBPeMeHHbIe HH(POPMALMOHHBbIE TEXHOJIOTHH, METOAbI H
CpeACTBA KOHTPOJISl, IMATHOCTUKH U YIIPaBJIeHU, IPUTOHbIE JJI1 MPAKTHYECKOr0 NpuMeHeHus B cdepe cBoeil nmpodeccuoHabHOi

AECATECJIBbHOCTH

OIIK-6.1

Pa3pabaTbiBaeT aJirOpuTMBbI U IPOrPaMMBI
JUTS IPaKTUYECKOTO IIPUMEHEHUs B chepe
cBOel mpoecCHOHANIbHOMN ACSITEIHbHOCTU

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. IudpoBsie U3MEPHUTEIBHBIC TPHUOOPHI
2. O6paboTKa U3MEPUTETHHON HH(DOPMAITIH

Ilpumepot npakmuueckux 3a0anuii:

1. OmpenenauTh BBIXOJHOM CHTHal TEPMOPE3UCTOpPA B 33JaHHOM TEMIIEpAaTypHOM
nuana3zone. BopiBectTh B aBa  CcTONOLA, HaYalbHOE CONPOTUBJICHHE W
TeMIEpaTypHbIM K03 PUIIMEHT 3a1aTh KAK UMEHOBAHHbBIE KOHCTAHTBI

2. BpInosnHeHue npakTHYeCKOW 4acTH KypcOBOM paboThI

OIIK-6.2

Hcnonb3yeT cOBpeMEHHBIE METOIBI U
CpeACTBa KOHTPOJIS, TUAarHOCTUKHA U
yIpaBIeHUS A7 TPAKTHUECKOTO
MIpUMEHEHUs B cpepe cBoei
pohecCHOHANBEHOM NesTeNbHOCTH

Hepeuenb meopemuuecKux 60npocoeé K IK3amMeny:

1.
2.
3.

~

KuakocTHbIE U TPY30MOPIIHEBBIE MAHOMETPHI.

[Ise30MeTpHUUECKH METOL U3MEPEHUS JABICHUM.

[Ipeo6paszosarenu nanenuit ceput METPAH-100, METPAH-150. CtpyktypHas
cxema. [Ipunnun aeictBus, 00JacTh MPUMEHEHHUSL.

MexaHn4yecKre METObI U3MEPEHHS YPOBHS CHIMYyYnX MaTeprasioB. OCOOCHHOCTH
W3MEPEHHS YPOBHS CHIIIYYUX MaTEPUATIOB.

H3Mepenne ypoBHS )KUAKOCTEN THIPOCTaTUYECKUMH MeToaamu. [Ibe3oMeTpruueckuii
M MAHOMETPUYECKUN METOJbI U3MEPEHUS YPOBHS. M3MepeHune nmiioTHOCTH
HEU3BECTHOM KHUJKOCTH C MOMOIIBIO MbE30METPUUECKOTO METO/IA.

H3mepeHnne ypoBHs yJIbTPa3BYKOBBIMU METOIAMM.

Panapnbie 1 BOJIHOBBIE YPOBHEMEPBI. Y CTPOMCTBO, MPUHIIUIT JEHCTBUA.
U3MepeHue ypoBHS KUAKOCTEH IeKTPHUIECKUMH MeTOIaMH. EMKOCTHBIE
YpPOBHEMEPHI: 00J1aCTh MPUMEHEHHUSI, PUHITUTT JEHCTBUSA, CXEMa U3MEPEHUS
3JIEKTPOIPOBOIHON U HEDJIEKTPOIIPOBOIHOM CPEBI.




CtpyKTypHBIi1
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.

KoHTposb ypoBHS xuAKOro MeTaia B KpucrauuzaTopax MHII3.

N3mepenue pacxoga METOAOM IIEPEMEHHOTO Nepenaaa JaBICHHs Ha CYKaIOIEM
ycrpoiictBe. KommuiekT nmpubopos. @opmyna pacxosa.

N3mepenue pacxoga METOAOM IOCTOSTHHOTO Iepenaa. Y CTpOHCTBO pOTAMETPOB.
®dopmyiia pacxona.

N3mepenue pacxoga METOAOM AMHAMHUYECKOT0 Hanopa. Popmysa pacxoza.

Y cTpoicTBO HAalOPHOH TPYOHI.

OneKTpOMarHuTHbIE pacxogoMepsl. IIpuHnun nerictus. Y CcTpoiicTBO
VYapTpa3BykoBble pacxogoMepsl. [IpuHnmn nerctus. Y CTpOMCTBO.

Cuerunku koanuecTBa. CKOPOCTHBIE U 0ObEMHBIE.

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

OnTHKo-aKycTU4ecKHue razoaHanu3aropsl. [IpuHnun neictBus. Y cTpoicTBo.
TepMokoHIYKTOMETpUYECKHUE ra3oaHann3aropsl. [IpuHiun neicTeus. Y cTpoicTBo.
Tepmoxumuueckue razoasanu3aropsl. [IpuHnun gercTBus. Y CTpOKUCTBO.
TepMoMarHuTHble ra3oaHanIn3aTopsl. [IpuHIMI KEeHCTBYSA. Y CTPONCTBO.
l"azoBbie xpomatorpadsl. [Ipunimn nerictBus. Y cTpoicTBO

MacccnektpoMerpsl. [IpuHIun qeicTBus. Y CTpOUCTBO.

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

[IcnxpomeTprueckuii METOJ U3MEPEHHUSI BIIAKHOCTH Ta30B

HeltpoHHBIN METO U3MEPEHUS BIIAYKHOCTH.

N3mepenue ToamuHbI IpoKaTa

N3mepenue MUpUHBI IPOKATa.

[IpuHIMI neHCTBUS ONTO3JIEKTPOHHBIX peodpa3zoBaTeiell mepeMeeH s
MHKPEMEHTAJIBHOTO THIIA.

[ToTeHImOMEeTpUYECKUI JaTYMK MEpEeMENIECHUs. Y CTPOUCTBO, MPUHIUIT IEUCTBHUA.
W3mepeHne KOHLEHTpaIMK BOIOPOIHBIX HOHOB (pH-MeTpbr).

N3mepenne KOHIEHTpa KUCaopoaa B Boje. IIpuBectr mpumep n3aMepuTenbHOM
CUCTEMBI.

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




CtpyKTypHBIi1
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

33. U3MepeHue KOHIIEHTpAIMK BOI0po/a B sxuakoM metasuie (cuctema HY DRIS)

Ilepeuensv nabopamopuslx pabom:

N3mepenue temiieparypsl

N3mepenne naBneHus

N3mepenue pacxoia u KOTU4YECTBA

N3mepenne ypoBHS KUIKOCTH

W3mepenne ypoBHS CHITy4YHX MaTepHalioB

TepMOMarHUTHBIN ra30aHAIA3ATOP

OnTHKO-aKyCTUYECKUN Tra30aHaIN3aTop

N3mepenne reoMeTpruuecKux pa3MepoB U MEXaHUUECKHUI BETMUUH
Ilpumepvt npakmuueckux 3a0anuii:

3. Ucnonp3oBanue [OCToB aist cocTaBieHust CXeM MPHUOOPOB, TEXHOIOTHUECKUX
MPOLIECCOB

4. Bwibop u o6ocHOBaHUE cxeMbl ceprudukarmn C1U

5. Cocrasnenue cnenudukanuy 000pya0BaHUs Ui 33JJaHHOTO KOHTYPa U3MEPEHUs
TEXHOJIOTMYECKOTO ITapaMeTpa B BBIOPAHHOM NMPOU3BOJICTBE

6. OnpenenuTs nepemnaj JaBieHus, CO3aBaeMblii HAIIOPHBIMU TPYOKaMH, €CIIH
MIOTOK BOJIbI JBMXKETCS CO CKOPOCTBIO V, €CIIH INIOTHOCTh U3MEPSIEMOU Cpeibl p.

7. Tlo Tpy6e nuameTtpom D aBHKeTCS MOTOK >KUKOCTH IJIOTHOCTBIO P CO CpeHEH
CKOPOCTHIO V. OnpeienuTh MacCoBbI M 0OBEMHBIN pPacxo/.

8. Ompenenute 3HaueHue D/1C, UHAYIIMPYEMOIl B 3JIEKTPOMAarHUTHOM pacxogomepe
C IMaMeTPOM IPOXOJHOro OTBepcTus d, mpu pacxonae BoAbl Q, UHIYKIUS MarHUTHOTO
nosus B.

9. B tpybomnpoBojie auameTpoM d IpoTeKaeT KUIKOCTh, pacxoa Kotopoit Q. Jlis
H3MEpPEHUS Pacxo/ia MPUMEHSETCS YIbTPAa3BYKOBOM pacXxoJOMeEp, PACCTOSHUE MEXIY
HCTOYHUKOM U NPUEMHHUKOM |. OnpenenuTs BpeMsi IPOXO0KACHUS «I10 TOTOKY» U
«IIPOTHB HETO» €CJIM CKOPOCTh PACIPOCTPAHEHUS YIbTPa3BYKOBBIX KOJICOAHUH B
U3MEpSEMON cpeJie C.

NGO~ wWNE




CtpyKTypHBIi1

JJIEMEHT [Tnanupyemble pe3ysbTaThl 00yYeHUs OueHOYHBIE CPENICTBA
KOMIICTCHIIN
OIIK-6.3 Hcnonp3yeT coBpeMEHHbIE

nH(OpMaIMOHHBIC TEXHOJIOTHH B chepe
CBOCH MPOoQeCcCHOHATBHON IeATeIFHOCTH

Buvinonnenue npakmuueckoii yacmu Kypcoeoii paoomut (ouck vHGOpMaIy B
ANIEKTPOHHBIX OMOIMOTEKaX, UCIIONBL30BaHUE PUKIIATHBIX IPOrpaMM Uit 00paboTKU
W3MEPEHHBIX J[AHHBIX)

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

HH(OPMANMOHHBIX TEXHOJIOTHIl M TEXHUYECKUX CPeCTB

OIIK-9.1

Bremonuser OKCIICPUMCHTAJIbHBIC
HCCIICAOBAHUS XaPAKTCPUCTUK CUCTCM U
00BEKTOB aBToOMaTu3aluu 1o 3aJaHHbIM
MCTOAHNKaAM

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. HuddepenunansHo-TpanchopmaropHblii mpeodpazoBatens. CucreMa nepeaadn
MOKa3aHUI Ha PaCCTOSHUE.

2. TokoBas cuctema nepeaaun Noka3aHUM Ha PACCTOSHUE.

3. N3mepenue teMriepatypsl KUIKOTO METaIa

4. [IpuBecT npuMepbl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISL TEMIIEpaTyphl
JKUJIKOM CTanu

5. [IpuBecTr npuMepbl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISI YPOBHSI MeTajlia B
CTaJIepa3 ITMBOYHOM KOBIIIE

6. MeTtponoruueckoe obecrieueHne TEXHOJIOTUUECKUX U3MEPEHU
METAJLTYPTHYECKOM MPOMBITIIEHHOCTH

7. [Tpubops! ¥ cucTeMbI KOHTPOJIS OKPYKAIOIIEH cpebl U MPOMBIIUICHHBIX
BBEIOPOCOB

Ilepeuenv npaxmuyeckux paoom:
I'OCT 21.208-2013 YcnoBHble 0603HaUeHUs (3a/laHHE HA COCTABICHUE CXEM U3MEPEHUS
U PETYJIUPOBAHUS TEXHUYECKUX ITapaMETPOB):

— CAP yposas;

— CAP naBneHus;

— CAP temneparypsr;

— CAP pacxona (COOTHOIIIEHUSI PacXO/I0B);

— T'a30Bblii aHaIM3

1. Tepmonapa HaXOJIUTCs B U3MEPSIEMOM cpeJie, TeMIeparypa KOTopoil paBHa




CtpyKTypHBIi1
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

1000°C, a TemmepaTypa okpysxaromieit cpeasl paHa 35°C. Uto nokaxer
M3MEPUTENBbHBIA TPUOOP, €CIIM MONMPABKY HA TEMIIEPATYpPy OKPYKAIOLICH cpebl He
BBOAUTH? Ilogo6paTh TN TepMonapsl U BTOpUYHBIH pubop. Paccunrtats
OTHOCHUTEINIbHYIO MOTPEUTHOCTh U3MEPEHHUS (OOBIACHUTH OTBET)

2. Kanopumerpuueckuii pacxoJoMep COCTOUT U3 HarpeBaTeliss MOIIHOCTbIO W,
PacIoJIOKEHHBIN B TpyOornpoBoae nuamerpom D. OnpeneauTs pa3HOCTh TEMIIEPATYP
U3MEPSIEMOM cpe/ibl 10 U [TOCIIe HarpeBaTessl IpH CpelHEeil CKOPOCTH MOTOKA Ucp.

3. Kiacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; mpeaensl H3MEpeHHs OT
-200°C mo +600°C. OnpenenuTh MaKCUMAIIBHO I0MYCTUMYIO norpemHocts B °C. Uto
O3HayaeT IpajyupoBka?

4. 'V noepsieMoro gaTuvka JaBieHUs co 1mKainoi usmepenus ot 0 go 250 xlla
OCHOBHAs1 OTHOCHUTEJIbHAS MOrPEIIHOCTh U3MEPEHHs BO BCEM JMaIra30He N3MEPEHUIN
paBHa 5%. [laTunk nmeet TOKOBBIN BbIXoA 4...20 MA. Ha gaTtunk kanuOpaTtopom mogaHo
JlaBJIeHUE

125 kIla, mpu 3TOM ero BbIXOJHOW curHai paBeH 12,62 MA. Heob6xoaumo onpeaenuThb
YKJIQZBIBAIOTCS JIU TOKA3aHUS JaTUMKA B IOIYCTUMBIE IIPEIEIbI.

5. PaccunTaTh mOrpenIHoCTs U3MEPEHUS ISl YallleuHOTO MaHOMETPa, €ClIn

COOTHOIIeHHe quamerpoB 1/400

OIIK-9.2

BeiOupaeT coBpeMeHHbIE CIIOCOObI U
cpeacTBa 00pabOTKHU pe3ysbTaToB
HKCIIEPUMEHTA

Hepeuenb meopemuuecCKux 60npocoeé K IK3amMeny:

8. JuddepennmanbHo-TpaHcopMaTOpHbIid MpeodpazoBarenb. CucTema nepenadn
NOKa3aHUH Ha pacCTOsHUE.

9. TokoBas cuctema nepeaaun Noka3aHUM Ha PacCTOSHUE.

10. W3mepenue TeMnepaTypsl )KUIKOTO MeTaslla

11. [TpuBecTH npruMepsl aBTOMATH3UPOBAHHBIX CHCTEM KOHTPOJIS TEMITEPATYPHI
SKUIKOH cTanu

12. [TpuBecTH mpuMepsl aBTOMATH3MPOBAHHBIX CHCTEM KOHTPOJISI YPOBHS MeTajlia B
CTaJIepa3IMBOYHOM KOBIIE

13. MeTtponoruueckoe obecrieueHne TEXHOJIOTUUECKUX U3MEPEHUI
METaJUTyprUueCKON MPOMBIIIJICHHOCTH

14. [Ipubops! 1 crucTeMbl KOHTPOJIS OKPY’KAIOLIEH Cpebl U POMBIIUIEHHBIX

BEIOPOCOB




CtpyKTypHBIi1
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

Ilepeuenv npaxmuyeckux paoom:
I'OCT 21.208-2013 YcioBHbIe 0603HaUYEHUS (3aJaHHE HA COCTABIICHUE CXEM M3MEPEHHS
U PeryJInpOBaHMs TEXHUYECKUX I1apaMeTpOB):

— CAP yposss;

— CAP naBnenus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS pacXoOB);

— T'a3oBwlii aHaN3

6. TepMmomapa HaXOAUTCS B U3MEPSEMOM cpejie, TeMIepaTypa KOTOpOi paBHa
1000°C, a TemmepaTypa okpyskaromiei cpeasl paHa 35°C. Uto mokaxer
M3MEPUTENbHBII PUOOP, €CIIM MONPABKY HA TEMIIEPATYPy OKPYXKalOIIeH cpesibl He
BBOAUTH? Ilogo6paTh TN TepMonapsl U BTOpUYHBIHM npubop. PaccunraTs
OTHOCHUTEJIbHYIO MOIPELTHOCTh U3MEpPEHUsI (0OBICHUTH OTBET)

7. Kanopumerpuueckuii pacxoJoMep COCTOUT U3 HarpeBaTeliss MOIIHOCTbIO W,
pacrosoKeHHbIN B TpyOoIpoBojie nuameTpom D. OnpenenuTs pa3HOCTh TEMIIEPATYP
U3MEPSEMON CPENbI 10 U NOCIIE HArPEBaTeNsl IPU CPEAHEN CKOPOCTH IIOTOKA Lcp.

8. Kitacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; mpeaeisl H3MepeHus OT
-200°C o +600°C. Onpenenuts MaKCUMaJIbHO AOMYCTUMYIO norpemHocts B °C. Uto
O3HayaeT rpajyupoBka?

9. VY moBepsieMoro naTymka JaBJieHUs co mKanon uamepenus ot 0 mo 250 klla
OCHOBHAs1 OTHOCHUTEJIbHAS IIOTPEIIHOCTh N3MEPEHHS BO BCEM AMANA30HE U3MEPEHUM
paBHa 5%. JlaTunk umeet TOKOBbIH BbIx0oA 4...20 MA. Ha naTunk kanubpaTopom MmoiaHo
JlaBJIeHHUE

125 kIla, mpu 3TOM ero BeIXOHOM curHai paseH 12,62 MA. Heo6xoaumo onpeaenuThb
YKJIQJBIBAIOTCS JIU TOKA3aHUs JITaTUMKA B JIOIYCTUMBIE TIPEIEIbI.

10. Paccuntarh MOTPENIHOCTh U3MEPEHUS JIJIsl YAIIEYHOTO MaHOMETPa, €CITH

cooTHoleHue nuametpon 1/400




CtpyKTypHBIi1

AJIIEMEHT [Tnanupyemble pe3yabTaThl O0yUSHHSI O1eHOYHBIE CpE/ICTBA
KOMTICTCHITHH
OIIK-9.3 [Tpou3BoauT 06pabOTKy pe3yIbTaToB Ilepeuens meopemuueckux 60npocos K IK3IAMeHy:

SKCIIEPUMEHTA C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTUI U TEXHUYECKUX CPEZCTB

Metponorusi. OCHOBHBIE IOHATHS U ONPEACICHUS
I'ocynapcrennas cucrema mpubopos (I'CIT)
EnuncTBO M3MepeHuit
N3mepsiemple BenmMuuHbL. Buabsl nsmMmepeHui
Metoapl n3mepeHuii. Meronrka BbIIIOJIHEHUS U3MEPEHUN
OcHOBHBIE TIOJIOKEHUS Teopuu norpemHocteil. Knaccnukanus morpemHocreit
BeposTHOCTHBIE OLIEHKH NTOTPEIIHOCTEN U3MEPEHUS
CpencrBa nu3mepenus, Buabl. CUTHAIS H3MEPUTEIbHON HH(pOpMAIH
Mertponoruuecknue xapakrepucTuki. Hemerponoruueckue xapakTepucTUKU
0. CrpyKTypHBIE CXEMBI U CBOHCTBA CPEJCTB U3MEPECHHUS
1. OGpaboTka pe3ynbTaTOB U3MEPEHUS
Ilepeuenv npaxmuyeckux paoom:

RROo~NOR~wNE

1. Paccuutarp ¥ MOCTPOUTH TPalyMpPOBOYHYIO XapPAKTEPUCTUKY TEILIOBOIO
ra3oaHalnu3aTopa;
2. Paccuntars ¥ MOCTPOUTH TPALyUPOBOUYHYIO XapaKTEPUCTUKY

TEPMOKOHIYKTOMETPUUYECKOTO Ia30aHalIn3aTopa
3. PacyeT TepMOMarHMTHOrO ra3oaHaan3aropa




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

[IpomexyTodHass arTecTanus MO IUCHUIUIMHE «TeXHUYeckne W3MEepeHUsT W MPUOOPHI»
BKIIIOYAET TEOPETHUYECKUE BOMPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YYarOIIUMUCS
3HAHWUW, BBHITIOJHEHHE Ja0OPAaTOPHBIX pabOT, MO3BOJSIOT TOMYYUTh NPAKTHUECKHE HABBIKU U
NPAaKTUYECKWE  3aJaHusl, JUIA BBIIOJHEHHS KypCOBOM  palOThI, BBIABISIONIME CTCIICHb
c(hOpMUPOBAHHOCTH YMEHUI U BIIJICHUI, IPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH NPOBOJUTCS B YCTHOU (hOpME IO TEOPETUICCKUM BOIIPOCAM H 331a4aM.

Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS IK3aMeHa:

— Ha OIICHKY «omauynoy» (5 0amnoB) — 00y4aroUIUiics TOHKEH MOJIHO PACKPBITH COJECpPKAHUE
MaTtepuaiga B 00beMe MpOorpaMMbl JUCHHUIUIMHBI, YETKO U MPaBUWIIBHO JaTh OIpeAeeHHs], TPUBECTU
JI0Ka3aTelbCcTBAa HAa OCHOBE MAaTEMaTHUECKUX M JIOTMYECKHX BBIKIAQJOK, I1OKa3aTh HABBIKH
UCCIIEeIOBATENbCKON  AesTenbHOCTH. OTBET JOMMKEH OBITh CaMOCTOATEIbHBIA, TPU OTBETE
WCTIOJIb30BaHBI 3HAHUS, IPUOOPETEHHBIC paHee;

— Ha OLEHKY «xopouioy (4 6anna) — o0yJaromumiics J0KEH pacKphITh COJIEp:KaHre MaTepralia B
o0beMe MPOrpaMMbl JUCHIHUIUIMHBL, B OCHOBHOM TNPABHJIBHO JIaTh OCHOBHBIE ONPEACICHHS U MOHSITHS
npenMera. [Ipu oTBere AOmMyIlIeHb HETOYHOCTH, HApyIIEHa MOCIEAOBATEIHLHOCTh WU3IOKEHUS,
JOMyIIeHbl HeOOoJbIIMe HETOYHOCTH NPH BBIBOJAX W HCHOJIB30BAHWHM TEPMUHOB, MPAKTHUECKUE
HABBIKU HETBEP/BIE;

— Ha OLICHKY «yodoenemegopumenbroy (3 0amra) — oOyJarommiics JODKEH YCBOUTH OCHOBHOE
coniepkanue marepuana. [lpu oTBere onpeneneHus v MOHATHS JaHbl HE YETKO, JOMYIIECHBI OMIMOKH
P IPOMEKYTOYHBIX MaTEMATUYECKUX BBIKIIA/IKaX B BHIBOJIAX, IPAKTUYECKHUE HABBIKU CIIA0bIC;

— Ha OLICHKY «HeyoosiemgopumenbHoy (2 6alioB) — 00yJaronuiicss AeMOHCTPUPYET 3HaHUS HE
6omnee 20% TEOPETHYECKOTO MarepHaja, JONYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET IOKa3aTh
MHTEJJIEKTYallbHbIE HABBIKM PEHICHHs MPOCTHIX 3aaay. [Ipu oTBeTe momyleHsl rpyObie OMMOKU B
OTIpeIeNIEHUsIX, JIOKA3aTebCTBA TEOPEM HE MPOBENEHO, HE JaHbl OTBETHl HA JIONOJHHUTEIBHBIC
BOIPOCHI MTPET01aBaTelisl, OTCYTCTBYIOT HABBIKU MCCIEI0BATEIbCKOM IE€ATEIIbHOCTH,;

— Ha OLIGHKY «HeydosnemeopumenbHo» (1 0amn) — He MOXKET TMOoKa3aTh 3HAHUS Ha YPOBHE
BOCIIpOU3BeJIeHUsI U OOBSICHEHUs MH(pOpMAIMM, HE MOXKET IMOKa3aThb MHTEJUIEKTyaJbHbIE HaBBIKH
peleHwsI MPOCTHIX 33a/1a4, OCHOBHOE COJIEpyKaHNe y4eOHOT0 MaTepralia He PacKphITO.

IToxa3aTenu U KPUTEPUH OLCHNBAHUS KYPCOBOH padoThI:

— Ha OIEHKY «OTIUYHO» (5 0a/uioB) — B pabOTe MOTHOCTHIO PACKPBHITO TEOPETHUECKOE
COJiep’)KaHuEe TEeMbl, JaH aHalu3 JACUCTBYIOUIEH MpaKTHUKe, COAEPKUTCA TBOPUYECKUN MOAXOI K
pemeHnio mpodeM, clienanbl 000CHOBAHHBIC MPENIOKECHHUS, MMPOEKT O0(OPMIIEH B COOTBETCTBHH C
TpeOOBaHUSMHU TOCYJApPCTBEHHBIX W OTpacleBbIX CTaHAApTOB, Ha BCE BOMPOCHI CTYACHT Aal
APTYMCHTUPOBAHHBIC OTBETHI, IPOABUB TBOPYCCKUC CHOCO6HOCTI/I, KaK B IOHUMAaHHWH BOIIPOCOB, TaK U
B U3JI0KEHUHU OTBETOB.

— Ha OILIEHKY «xopomio» (4 6amna) — B paboTe cofepikaHHe H3JI0KEHO Ha BBICOKOM
TEOPETUYECKOM YPOBHE, IPABUILHO C(HOPMYITHPOBAHBI BEIBOIBI, TPOEKT O(POPMIIEH B COOTBETCTBUHU C
Tpe60BaHI/ISIMI/I TOCYAApCTBCHHBIX U OTPACJIICBBIX CTAHAAPTOB, NPCIIOKCHHUA IMMPEACTABIIAIOT UHTEPEC,
HO HEIOCTaTOYHO YOeOUTEeNbHO apryMEHTHPOBAHBI, HA BCE BOIMPOCHI CTYJACHT JAal MpPaBHUIIbHBIC
OTBECTHI.

— Ha OIEHKY «YyIOBJIETBOPHUTENHHO» (3 Oamna) — K paboTe MMEITCS 3aMeuyaHUs 10

CoJIepKaHUIO, TI0 TIyOWHE MPOBEACHHOTO MCCIIEIOBAHUS, TPOSKT OPOPMIIEH C COOTIOIEHHEM HE BCEX
TOCY/IapCTBEHHBIX M OTPACIEBBIX CTaHAAPTOB, MPOEKT JOJOKEH HEYOCeIUTENbHO, HE Ha BCE
MPpCATOKECHHBIC BOIIPOCHI IaHbI YAOBJICTBOPUTCIIbHBIC OTBETEI.
Ha OILIEHKY «HEYJOBIETBOPUTENBHO» (2 0aioB) — KypcoBasi pabota He oopMIIeHa B COOTBETCTBUU C
TpeOOBaHUSMHU TOCYAAapCTBEHHBIX M  OTPACIEBBIX CTAaHAAPTOB, HE MPOMIET MPOUEAYPY
HOPMOKOHTPOJIA, pa60Ta JOJIOKEHA HGY6€I[I/ITCJIBHO, HETIOCJICA0BATCIIbHO, HCJIOI'M4YHO, OTBCTHI Ha
MOCTaBJICHHBIEC BOIIPOCHI MPAKTUIECKH OTCYTCTBYIOT.



[Tpunoxenue 3
MeToanuyeckne peKOMEHIAIUM 110 BHINOJHEHUIO KYPCOBOi padoThI

eabp padoTbl SBIACTCS 3aKPEIUICHUE TEOPETHYECKUX 3HAaHUM Mo Kypcy ‘‘TexHuyeckue
U3MepeHusT W TOpubopel’”; a TakkKe I[OJIyIeHHE HAaBBIKOB IO AaBTOMAaTHU3allMM  KOHTPOJIS
TEXHOJIOTUYECKUX IPOIECCOB; BBIOOPY NPUOOPOB i KOHTPOJS TEXHOJOTHYECKHX IapamMeTpoB;
HAay4YHUTbCS I10Jb30BAThCS CIIELUAJIBHOM HAay4YHO-TEXHUYECKOM JINTEpaTypoil, CIPaBOYHUKAMH,
I'OCTamu; ymeThr 000CHOBBIBATH MpeJIaraeéMblii METOJ] KOHTPOJISI. B X0/1€ BBIMOJHEHUS KYPCOBOM
paboThI penaroTcs CIeAYIOIINE 3a/1a41: — BEIOOP METO KOHTPOJISA M U3MEPEHUS TEXHOJIOTUYECKOTO
napameTpa; — BBIOOp IpeoOpa3oBareneld ¥ MPUOOPOB MO METPOJIOTHYECKHM U HEMETPOIOTHYECKIM
XapaKTepUCTHKA; — Pacu€Thl U MOCTPOCHUE I'PATyHUPOBOYHON XapaKTEPUCTUKU IIpeodpa3oBaTens; —
CTY/ICHTHI JJOJDKHBI HAYUYUTHCSI COCTABIISATH MOSCHUTEIBHYIO 3aITUCKY, CHEIM(HUKAINI0 Ha TPUOOPHI U
peoOpa3oBaTeNn; — BHITOIHATH (DYHKIIMOHAIBHBIE CXEMBI IPUOOPOB M CPEICTB U3MEPECHU.

IIpuMepHBIi nepevYeHb TeM KypPCOBBIX padoT:

1. U3mepenne temneparypbl KUAKON CTAIIH.
. KoHTponb KOHLIEHTpaluK KUCIOPO/Ia B )KUJIKOM CTaIu (aKTUBHOCTH).
. U3mepenue naBieHus B paboyeM NMpOCTPAaHCTBE METAJUTYPIUYECKUX arperaTos.
. U3mepenne pacxoa KUCIOPO/ia HAa TPOJTYBKY KUIAKON BaHHBI.
. U3mepenne Temneparypsl CIUTKA B HArpeBATEIbHBIX KOJOALIAX

. KOHTpOJ'IB KauCCTBa C)KUI'aHUSA TOIJIMBA B MCTOANYCCKUX U HAIrpCBATCIIbHBIX IICYAX.
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. KonTpons ypoBHs *kuakoro Merania B Kpucraumsarope MHJI3.

8. KoHTpoJb ypOBHS )KHIKOT0 METaslla B IPOMEXYTOYHOM KoBIlIEe. 9. KOHTpOIb ypoBHS 3achIu
B JIOMECHHOH II€YH.

10. KoHTpOJIb BIa)KHOCTH KOKCA.

Coaep:xanue 1 00beM KypcoBoii padoThI

KypcoBast pabora momkHa coctoaTh U3 rpaduyeckor yactu Ha 1-2 mucrtax dopmara A3 c
OCHOBHOU Hanmuceio (cMm. puc. 1.8, 1.9 u pasmen 1.2.5) u moscHutenbHOM 3amucku Ha 20-30
CTpaHMIIaX Me4aTHOro TeKcTa. [losicHUTENbHAS 3aMMCKa BKIIOYAET B ce0s CIEIYIOUINA pa3ienbl:

1. TuTynbHBINA TUCT

2. JIuct 3ananus GopMbl TUTYIBHOTO JIUCTA U JIUCTA 3aJaHUs 17151 KypCOBOW paboThI

3. Conepxxanue

4. Benenue, B KOTOPOM NMPHUBOJATCS HEOOXOAMMOCTb U aKTYaJIbHOCTh KOHTPOJISI M U3MEPEHHUS
TEXHOJIOTUYECKOI0 Mapamerpa (BbIOpaHHOTO B TEME KypCOBOW pabOThl) MPU aBTOMATHU3AIMHU BCETO
arperatTa M B YacTHOCTH TEXHOJIOTMYECKOTO Ipolecca, TIe KOHTPOIMpYETCs (M peryiupyercs)

naHHbIi napametp (1-2 c1p.).



5. TexHonormyeckuii Tpolecc, MPU KOTOPOM BBIOPAHHBIM TEXHOJIOTHYECKUN IMapameTp
KoHTposiupyercs. Kparkoe omnucanue, nepeyeHb OCHOBHBIX TEXHOJIOTMUECKHX IMapaMeTpoB U
IIPENIEI0B UX J0IMyCcTUMOCTH (2-2,5 cTp.).

6. MeTtonbl u3MepeHus: BBIOpaHHOIO TEXHOJIOTHYECKOTo MmapamMeTpa. ITO JUTepaTypHbIA 0030p
METOJIOB KOHTPOJISI MapameTpa, BKIIOYACT MATEHTHBIM 0030p, M3ydYeHHE MEPHOJUYECKHX W3JIaHUM
(>KypHaJIOB) U KHUT

7. Ananu3 cpeq U3MEpEeHuil. DTO TUTEepaTypHbI 0030p TEXHUYECKUX CPEJCTB NIl KOHTPOJIS U
U3MepeHusi BBIOPAaHHOIO TEXHOJOrMYecKkoro mnapamerpa. OcyliecTBIsSeTCS IO MEePUOIUYECKUM
W3IaHUSAM M caliTaM MPOU3BOJUTENEH TEXHUYECKUX CPEACTB, TEXHOJIOTMYECKUM HHCTPYKLUSAM C
HNpEATPUITHIM.

8. Ilpunmun pabGoTsl M METPOJIOTHYECKHUE XaPAKTEPUCTUKH BBIOPAHHOTO TEXHUYECKOTO
CpelCTBa Il UBMEPEHUS HU3y4aeMOI0o TEXHOJIOIMYECKOr0 IapaMeTpa.

9. 3axmouenue. [IpuBoaurcs 3¢hHexT OT mpuMeHeHHs TaHHOTO METOAa KOHTPOJIS

10. Crucok UCIoJIb30BaHHBIX HCTOYHUKOB,

I'paduueckas 4yacTh TPOEKTAa COACPKUT CXEMy, Ha KOTOPOH H300pake€HO YCTPOMCTBO
BBHIODAHHOTO METO/Ja KOHTPOJs. B 3aBUCHMOCTH OT CIOKHOCTH CXEMBl OHa MOXET OBITh
MPUHIMUIHATIBGHO Tpadudeckoi, (YHKIIMOHATBHOM WM CTPYKTypHOH. opmaT BblOHpaeTcs
CTYJEHTOM CaMOCTOSITEJIbHO B 3aBUCUMOCTH OT HANOJHAEMOCTH JHCcTa. ['paduueckyro yacThb MpoeKTa

CIIEYET BHITMIOIHATH B COOTBETCTBHH ¢ AercTByronmM crannaprom [OCT 21.208-2013.



