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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Toly Ha 3aceaHuu Kageapsl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHz[peeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3aceaHuu Kageapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadempoii C.M.KHz[peeB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YITPABJICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M._AHﬂpeeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kageapbl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii C.M.KHzIpeeB

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzanuu B 2029 - 2030
yueOHOM T'Oly Ha 3aceaHuu Kapeapbl ABTOMATH3WPOBAHHBIX CUCTEM YIIPABICHUS

[Iporokom ot 20 1. Ne

3aB. kadenpoii 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
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

DneKTpuYecKrue U3MepeHus

[IporpaMMupoBaHue 1 OCHOBBI aITOPUTMU3ALIUN

Mertposorus u cpeacTBa U3MEPEHU

OcCHOBBI OOBEKTHO-OPUEHTHUPOBAHHOTO IporpamMmmupoBanus LludpoBble TexHONIOrHH
00paboTku MH(MOPMAIK B AaBTOMAaTU3UPOBAHHbBIX CUCTEMAX YIIPABICHHS

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) U IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrare ocBoeHUs IUCHUIUIMHBI (MOysl) « TeXxHUuecKue u3MepeHus U Npuoopb»
oOyyaroImuiicst JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

Kon nanukaTopa WNHnukaTop TOCTHKEHUS KOMIIETCHITUN

OIIK-6 Crnocoben pa3pabarbiBaTh M HCIIONB30BATh AITOPUTMBI U MPOrPaMMbl, COBPEMEHHBIE
WH(OpPMAIIMOHHBIE TEXHOJIOTUH, METOJIBI M CPEJCTBA KOHTPOJISI, TMarHOCTUKUA U YIPABJICHHUS,
MIPUTOJIHBIE JJIs MPAKTUYECKOTo MPUMEHEHUs B chepe cBoeil mpodeccnoHanbHOM AesITENbHOCTH

OIIK-6.1 Pa3pabatbiBaeT anropuTMBbl U IPOTPaMMBI JJI TPAKTHUECKOTO TPUMEHEHUS
B chepe cBoeit npohecCHOHAILHON ASATENHLHOCTH
OIIK-6.2 Hcnonb3yeT coBpeMeHHBIE METOIBI M CPEACTBA KOHTPOJIS, IUATHOCTUKU U

yIpaBlIeHUs Il MPAKTUYECKOro TMpuMeHeHus B cdepe cBoeid
npodecCHOHAILHON NeITENLHOCTH

OIIK-6.3 Hcnonk3yer coBpeMeHHble HHPOPMAIIMOHHBIE TEXHOJIOTUHU B chepe cBoei
npodecCUOHATBHON NeSITeIbHOCTH

OIIK-9 CriocoGeH BBIMOMHATH SKCHEPUMEHTHI IO 3aJaHHBIM METOJUKaM M 00padaThIBaTh
pe3yibTaThl ¢ NPUMEHEHHEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH M TEXHUYECKHX
CpEACTB

OIIK-9.1 BelInonHseT sKCreprMEHTaIbHBIE UCCIEN0BAHNS XAPAKTEPUCTHK CUCTEM H
00BEKTOB aBTOMATU3ALIMH 110 3a/IaHHBIM METOIMKAM

OIIK-9.2 BeiOupaer coBpeMeHHBIE CIIOCOOBI M CpeacTBa O0OpabOTKU pe3ysabTaToB
IKCIIEPUMEHTA

OIIK-9.3 ITpou3BoauT 00pabOTKYy pe3yabTaTOB »JKCIEPUMEHTa C MpPUMEHEHHEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHH U TEXHUYECKUX CPEICTB




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

YUCJIC:

— KOHTaKTHas pabora — 18,2 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHeayiuTopHas — 4,2 akaJl. 4acoB;

— caMmocrosTenbHas padbora — 153,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

®dopma aTTecTaluu - KypcoBas paboTa, 3K3aMeH

AynutopHas s e
KOHTAKTHas paboTa E £ dopma TeKyIIero
=
B aKaJl. yacax 3 Bun KOHTpOJIS
Pasnen/ Tema 2 ( A. vacax) g2 . p Kon
> 3 © | camocTosATeNBHOM | ycrIeBaeMOCTH U
JTACIUTUTAHBI N [ ., | xommeTeHn
2 £ paboTs MIPOMEXKYTOYHOM
nab. | mpakrt. | &
Jlek. s aTTecTaluu
3aH. 3aH. | O &
1. M3amepeHue TeMIiepaTypbl
CamocrosTensHoe
n3ydeHue yaeOHon . OIIK-6
11 Nsmepenue y;me azq o OTtuéT 1 3ammra
TeMIIepaTypbl 1 1 8,1 PATYPEL, nabopaTopHOi
MOATOTOBKA K OIIK-9
KOHTaKTHBIMH METOJIaMHU paboTs
71a00PaTOPHBIM
3aHATHSM
4
CamocrosTenpHOe
1.2 W3mepenue U3y4yeHHue yueOHoI v . OIIK-6
TeMITepaTyphbl 1 8 JATEPaTypBHI, If;:?i)?flf;c’
OECKOHTAKTHBIMU MOATOTOBKA K apﬁom OIIK-9
MeToJaMHu 1ab0paTOPHBIM p
3aHATUAM
HWroro no pazaeny 2 1 16,1
2. U3mepenue JIaBJICHUS,
KOJIMYECTBA, PACX0a M YPOBHSI
CamocTosiTenbHOe
2.1 Meronsl u3MepeHUs N .
sannenns. Knaccudmkauus n3ydyenue yueOHoi | OTuér u 3ammTa OIIK-6
METOT0B " cpecTB 05 1 15 JUTEPATYPHI, nabopatopHoi
— R ' HOITOTOBKA K | paGOThI, KOHCIIEKT, OIIK-9
JaTtuuku Tuna Metpan nabopaTopHsiM reer
3aHATHSM
CamocrosTenpHOe
2.2 N3mepeHne KomuecTBa o .
W pacxoma KWIKuX M u3ydyeHue yueOHoi| OTuéT u 3ammra OIIK-6
JIATEPATypPhI n1abopaToOpHON
ra3000pa3HbIX cpencte.| 4 | 0,5 1 20 PATYPEL, paTop 9
KiaccubuKays —MeTOIoB MOATrOTOBKA K paboThI, KOHCIIEKT, OIlK-
HAMEpEHI pacxosia 71ab0PaTOPHBIM TecT
3aHITHSIM
CamocrosrensHoe | OTuér u 3amuTa
2.3 U3smepenue ypOBHS n3yueHue ydeOHoi| abopaTtopHOi OIIK-6
KUTKAX " CBIMYYHX 0.95 2 15 JIUTEPaTypHI, paboTHI ,yCTHBIH
MaTepHaloB. ' MO/ITOTOBKA K orpoc, OIIK-9
Knaccupukanus Metonos 71a00PaTOPHBIM KOHTpPOJIbHAs
3aHATUSIM pabota
Hroro no pazaeny 1,25 4 50

3. Metonpl u mpuboOpsl aHaM3a

COCTaBa BCHICCTB




31 ABTOMAaTHYECKHUN CamocrosrensHoe | OTuér u 3amuTa
ra30BbIi aHau3. n3ydyeHue yueOHoi| maboparopHoii OIIK-6
Knaccudpuxanuss MeTon0B. 05 10 JIUTEPATYPBI, paboThHL. Y CTHBIH
Ta3oaHanM3aTopHl, ' HOJrOTOBKA K ompoc, OIIK-9
xpomarorpadsl, 1ab0PaTOPHBIM KOHTPOJIbHAs
Macc-CHEeKTPOMETPHI 3aHATHUSIM pabora
3.2 Usmepenue BnaxHoctH| 4 . OIIK-6
CamocrosTenbHoe | YCTHBIH ompoc,
FA30BBIX CPEIL H - CHITYHHX 0,5 10 [u3yueHme yueOHOH KOHTPOJIbHAS
MaTepHaJoB. : v i p OIIK-9
JIUTEPATypPbI pabota
Knaccudukauus MeTonoB
3.3 N3meperue . OIIK-6
CamocrosTenbHoe | YCTHBIH ompoc,
KOHIICHTpaLUH o
0,25 10 |usyuenue yueOHOU KOHTPOJIbHAS
BOJIOPOTHBIX HOHOB. OIIK-9
JIUTEPATypPbI pabota
pH-MeTpsI
Hroro no pasaeny 1,25 30
4., V3mepeHHe TeOMETPUYCCKUX
pa3MepoB M MEXaHMYECKHX
BEJINYUH
OIIK-6
41 N3mepenue CamocrosTenbHOe
reomeTpuueckux pasmepoB| 4 | 0,25 5 |usyuenue yueOHoi | KoHCIEKT JeKIuii OIIK-9
Y MEXaHUYECKHUX BEJTUIHH JIUTEPATyphl
Wroro no pazneny 0,25 5
5. TlpubGopsl U  CHCTEMBI
KOHTPOJISI OKpY’Karolell cpessl
Y TIPOMBIIUICHHBIX BEIOPOCOB
5.1 TIpubopsl U CHCTEMBI . OIIK-6
COHTDOMS J— [MonroroBka OtuéT 1 3ammra
P Py 4 17 n1a00paTopHBIM nabopatopHoi OIIK-9
cpempl M TPOMBIIUIEHHBIX -
3aHATHIM padoThI
BBIOPOCOB
Wroro no pazneny 17
6. ABTOMAaTH3HPOBAaHHbBIC
CHCTEMbI KOHTPOJISA
6.1 Konrposb OIIK-6
TeMIepaTyphL JKHIKOG CamocTosiTenbHOe
0,5 12 |usyuenue yueOHOU | VYCTHBIN ompoc
CTaJlu. Kontpois ' e v P OIIK-9
JIUTEPATyPhI
KOHIIGHTPAllMU ~ BOJOPOA.
6.2 [pumepsi| 4 OITK-6
ABTOMAaTH3HPOBAHHBIX CamocrosTenpHOe
CUCTEM KOHTPOJIS 05 14 |usyuenue yueOHOH Pedepar OIK-9
TEXHOJIOTHIECKUX JUTEPATyPhI
apaMeTpoB
Hroro no pazaeny 1 26
7. MeTtposoruueckoe
o0ecrie4eHne TEXHOJOTHYECKHX
W3MEPEHUI  METaJITypru4ecKoil
TIIPOMBIIIJICHHOCTH
7.1 Mertponorudeckoe
obecrieuenne OIIK-6
TEXHOJOTHUYCCKHUX CamocrosTensHoe
. 4 10,25 9 |usyuyeHue yueOHOM Pegepar
U3MepeHUiH ' v ye bep OIIK-9
. JIUTEPATyPHI
METAJLTYPTHICCKOU
MPOMBIIIIEHHOCTH
Wroro no pazaeny 0,25 9
8. Dk3ameH
Teopernueckue
8.1 Dk3ameH 4 p
BOITPOCHI, 33/1a4a
Hroro mo pazaeny
Hroro 3a cemectp 6 1531 9K3aMEH,Kp
KypcoBasi paboTa.
Uroro no nucnuminuae 6 153,1 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 npobiaeMHOro OO0y4deHHs] — MPOOJIEMHBIE JIEKLIUU SBISETCS PE3yJIbTaTOM
YCBOEHHSI TOJIYYEHHOW HMH(GOpPMAIMH TOCPEACTBOM IIOCTAHOBKM IMPOOJIEMHOIO BOMpoOca U
MoucKa IyTed ero pelieHus; JadopaTopHble pabOThl € HCIOJIb30BAHHEM MPOOJIEMHOTO
o0y4yeHne, KOTOpOE 3aKII0YaeTCs B CTUMYJIUPOBAHUH CTYIEHTOB K CAMOCTOSITEIBHOM «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 3aKperuIsieTcss 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 MTPpelycCMaTpUBACTCS:

- 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 : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOIMOTEYHAS 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. : uin., Tabi., cxemsl, rpad., 4epT. -JlabopaTopHbie



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

padotsl. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21503. - Tekcr :
HETOCPEICTBEHHBIN.

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 : anekTpoHHbii // JlaHb : 3IeKTPOHHO-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.®.
VYcrunosa, 2012. — 117 ¢. — ISBN 978-5-85546-725-3. — Tekct : anekrponnsiii // Jlaus :
3JIEKTPOHHO-OnOmoreuynass cuctema. — URL: https://e.lanbook.com/book/63681  (mata
obpainenus: 23.04.2024). — Pesxum A0CTyMA: 1 aBTOPU3. [TOJIH30BATEICH.

B) MeToanyeckue yKazaHus:

1. I'pebennnkoBa B. B. Texunueckue u3MepeHuss U npubopsl : yuedHoe nmocoodue / B. B.
I'pebennuxoBa, M. I'. Camapuna ; B. B. I'pebennuxoBa, WU. I'. Camapuna ; MITY. -
Marawurtoropck : MI'TY, 2016. - 95 c. : wi., Tabi., cxemsl, rpad., uept. - JlaboparopHbie pabOTHI.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/21503. - Teker
HEIOCPEICTBEHHBIMN.

2.Camapuna W. I'. MeTposorus u u cpeicTBa U3MEpeHHii | mpakTukyMm [mis By3os] / W. T.
Camapuna, A. P. bonnapesa, E. 0. Myxuna ; MarHuToropckuii roc. TeXHuueckuit yH-T um. ['. U.
Hocoga. - Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2022. - 1 CD-ROM. - 3ari. ¢ TUTYI. 9KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/3272 . - TekcT : 3neKTPOHHBII.

3. Ipunoxenne 3 Meroandyeckue yKa3aHUS IO BBIIOJHEHHIO KYpCcOBOW paboThl U
Angpee C.M., Myxuna E.1O., Camapuna WN.I'., CyxonocoBa T.I". TpeboBaHus 110 BBIIOJIHEHUIO
KypCOBBIX MpPOEKTOB (paboT) mo oOpa3oBatenbHOW mporpamme «CHCTEMBI U CpPEICTBA
aBTOMATH3allMA TEXHOJOTMUYECKUX MPOIeCcCOB» [DneKTpoHHbIH pecypc]: mpaktukym / Ceprei
Muxaiinosuu Anpapees, Enena IOpbreBHa Myxuna, Mpuna I'ennanseBHa Camapuna, Tarbsna
I'ennagpeBHa CyxoHocoBa; ®I'BOY BO «MarHuToropckuii rocyJapCTBEHHBINM TEXHUYECKUN
yuuBepcuter uM. [.11. HocoBa». — DnekTpoH. TekcToBbie aaH. (4,37 M0O). — MarHutoropcek:
®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 Office 2007
Professional
7Zip cB00OOHO pacrpocTtpansemoe [10 OCECCPOUHO

Ne 135 o1 17.09.2007 0eccpouHO



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

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBaHue xypca Ccolaka
denepanbHOE rOCYIapCTBEHHOE OF0DKETHOE
yupexnenne «DenepanbHblii nHCTUTYT npoMbiiniennoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTHY

[Touckosas cucrema Akanemust Google (Google Scholar) JURL: https://scholar.google.ru/

HanwmonansHast HH(pOpPMaAITMOHHO-aHATUTHYECKAS
cucrema — Pocculickuil MTHAEKC HAy4YHOTO UTUPOBAHMS
(PUHIL)

DnexkTpoHHas 0aza mepuoauveckux m3ganuii East View
Information Services, OO0 «MIBUCy»

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TN CIUIINHBI (MOLYJIf)

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

https://dlib.eastview.com/

MarepuaabHO-TEXHHUECKOE 00ecIieueHUe AUCIUTUINHBI BKITIOUACT:

MartepuanbHO-TeXHUUYECKOE 00ecrieueHre IUCIUTUTHHBI BKITIOYAeT:

VYyebHble ayAUTOPUU IS IPOBEJACHUS 3aHATUHN JICKIIMOHHOTO THNA -MyIbTUMETUHHbIE
CpeICTBa XpaHEHUs, epeayn u npeacrapneHus nunopmannu aya. 450 wnu 448 vnu 437

[Tomemenuss s camMoOCTOATENBbHOM  paboThl  oOywaromuxcs - llepcoHanbHbie
komibioTepsl ¢ maketom MS Office, Bbixogom B MHTEpHET M ¢ IOCTYIOM B 3JEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpely YHUBepcuTeTa ay. 448 wmm 450

VY4eOHble ayIUTOPUU AJSl TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYJbTAIMM, TEKYILEro
KOHTPOJIS ¥ TIPOMEKYTOUHBIX KOHCYIbTalUH - JIOCKa, MyJIbTUMEINUHBIN IPOEKTOP, IKPaH

[Tomemenue pans  XpaHeHuss U OPOPUIAKTHUECKOTO OOCTYXUBaHUS  yueOHOIO
obopymoBanus - CTeIaxku I XpaHSHUS yIeOHO-METOAMYSCKUN TOKYMEHTAIIHH

VYyeOHast ayIuTOpHs JIJ1s IPOBEICHUS JIaOOpaTOPHBIX paboT: 1abopaTOpPHUs METPOJIOTUH U
TEXHOJIOTUIECKUX U3MEPEHUIt

JIaGopaTopHble yCTaHOBKH JJIS1 BHITOTHEHUS Ja00paTOpHBIX padoT aya. 452:

- nabopaTopHblii cTeH 1 «M3MepeHue pacxojia razay;

- naboparopHslit creHn «IloBepka Tepmomnapy;

- maboparopusiii crera «IloBepka npudopa Juck-250, moromerpa 111-4540/1 u npubopa
A-566y;

- maboparopusiii crena «Mcnbsitanue u noBepka KCII-3, BompTMmerpa 111-4540, mpubopa
Huck-250»;

- nabopatopHbIil creH «3mMepeHne ypoBHSI KUIKOCTEN»;

- mabopaTopHbIii cTeH 1 «M3MepeHne ypoBHS ChITyYHX MaTepUaIOBY;

- nabopatopnslii creH «IIpeoOpazoBarenu naBienus Metpany;

- nabopaTopHblii cTeHn «CTaTHuecKue W JAMHAMUYECKHE XapaKTePUCTHKU OOBeKTa
yIIpaBJICHUS

OneKTpOHHBIE IUIAKaThl MO Kypcy "OCHOBBI METPOJIOTMM M TEXHUYECKUE HU3MEPEHMS"
(136), xiroy Ha 2 [TK.


http://www1.fips.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

IIpunoxenne 1

6 YueOHO-MeTOAHYECKOe o0ecneYeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[To gucuumnnuue «TexHudyeckue M3MepeHUss U NPUOOPBI MPEAYCMOTpPEHA ayAUTOPHAS U
BHEAYAUTOPHAS CAMOCTOSITEIbHA padoTa 00yJarOIUXCs.

AynuropHas caMmOCToATeIbHas paboTa CTYAEHTOB MPENOoJaraeT BBIIIOJHEHUE U 3aIIUTY
71a00paTOpHBIX PabOT, peleHre KOHTPOJIbHBIX 3ajad.

Ilepeuenn Bomnpocs! k 3amure
J1adOpaTOpPHBIX
padoTt
1. [TpuHIMIT EHCTBHUS TEPMOIICKTPHUECKOTO IPEOOpa30BaTEINS.
2. [lepeuncnuth rpaJyupoBKU CTaHIAPTHBIX TEPMOIIAp C
npejesiaMyd U3MEPEHHH Mo TeMIiepaType.
3. OOBSICHUTD BIUSHUE TEMIIEPATYPbl XOJIOJHBIX KOHIIOB Ha
MOKa3aHUsl TEPMOIIapHhI.
4. [Tepeuncnuth criocoObl BBEIEHUS TOMPABKU HA TEMIIEpaTyphl
CBOOOJIHBIX KOHIIOB.
H3mepenue
5. OOBsACHUTD CITOCOO BBEICHUS TOMPABKHU C TTIOMOIIIBIO
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 pabOThI, 0OBSICHUTH PE3YIbTAThl SKCIEPUMEHTA
1. Jns gero npeaHasHaveHsbl Ipeoodpa3oBarenu Tuna Metpan 1007
2. Kaxkue TexHomornueckue mapaMeTpbl MOKHO U3MEPSTH C
MOMOIIIBI0 AaT4YuKOB THa MeTtpan — 100 u mepeyrciuTs HaMMEHOBaHUS
JTATYMKOB B COOTBETCTBUU C U3MEPSIEMBIM MTapaMeTpom?
3. Kakwue curnanbsl MoryT OBITh Ha BbIXoJe naTunka Merpan 100?
4, B uéMm 3axmmrouaeTcst mpuUHIUI ACHCTBUS TEH30/1aTYnKa?
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 06BACHUTH MPUHLIUN JCHCTBHUS.
1. Ectp 1 B mpeoOpazoBatene Metpan 100 ycTpoiicTBO
TEPMOKOPPEKIIMH U €CIIH €CTh, TO 3a4€M OHO HEOOXO0auMO?
8. Uro Takoe ctpykrypa KHC?
9. Kak mpouzBoaniam nosepky npeodpasosarens Merpan 100?
1. Mertoa mepeMeHHOTro Tiepenaja AaBJIeHUs : TPUHIIAI I1eHCTBUS,
JIOCTOMHCTBA, HEJIOCTATKHU.
2. Merton mepeMeHHOTO Tiepenaja JaBJIeHHs: KOMILIEKT TPUOOPOB
JUTSL U3MEPEHUS Pacxo/ia, OObSICHUTh Ha3HAYCHHE KaKI0TO.
u 3. [TepeunrcnuTh BUABI CY>KAIOIINX YCTPOHUCTB U BHIOPATH TAKOE,
suepenie YTOOBI YMEHBIIUTh TIOTEPH JABICHHUS.
Konuyecmea u .
oa 4, MeTo MOCTOSTHHOTO TIepenaaa JaBIeHUs: IPUHIINAI IeHCTBH
pacxo 5. [lepeyncnuTh JOCTOMHCTBA U HEAOCTATKU CTEKJISTHHBIX
pOTaMETPOB.
6. Hanucats Gpopmyny uis onpeaeseHus pacxoia METoI0M

JIUHAMHAYECKOTO JaBICHUS.
7. [IpuHuun neicTBUs U3MEPEHHS PACX0a METOJOM




Ilepeuennb Bomnpocel k 3amure
J1a00paTOpPHBIX
padoTr
JTUHAMHYECKOTO JaBJICHUS.
8. HapucoBaTs KOMIUIEKT IPUOOPOB I U3MEPEHUS pacxoaa
METOJIOM TMHAMUYECKOTO JTABICHHMSI.
9. Harucate popmyiny s uamepeHus pacxozaa (00bEMHOTO U
MacCOBOT0) Yepe3 CPEeIHIOI CKOPOCTh MOTOKA
1. [lepeuucnuth criocoObl U3MEPEHUS YPOBHS ChITYYHX
MaTepHasoB.
2. PannounsoronHslii criocod n3meperus ypoHs(hopmyia,
KOHCTPYKIHS, IPUHIIUIT ICUCTBUS, TPAIYUPOBOYHAS] XaPAKTCPUCTHUKA).
3. VY apTpa3BykoBo# criocod n3mMepeHus ypoBHs (dhopmya,
KOHCTPYKIUS, IPUHIIUIT ICUCTBUS, TPAIYUPOBOYHASI XaPAKTCPUCTHUKA).
4. [TpunHuMn neiicTBHS 30HI0BOIO METO/1a U3MEPEHHUsI YPOBHS (TI0
H3mepenue ypoens o
71a00paTOPHOM YCTAaHOBKE).
5. [ToueMy U3MepATH YPOBEHB CHITYUYUX MATEPHAIIOB CIIOKHEE, YeM
YPOBEHbB KUJIKOCTH?
6. Paccuntarh OTHOCUTEIBHYIO MOTPEITHOCTh U3MEPEHHUS YPOBHS 110
IKCIIEPUMEHTAILHBIM JTAHHBIM.
7. Paccunrtars MakcHManbHO BO3MOXKHYIO a0COIOTHYIO
MOTPEIIHOCTh H3MEPEHUS IS JAHHOTO ITprbopa
1. Kak nmoapasnenstorcss MarHUTHbIE ra30aHaAIN3aTOPbI?
2. Jliist onipeiesieHrst KOHIIEHTPAIlMK KaKoro Ta3a MmpeHa3HavYeH
TEPMOMArHUTHBIN ra30aHaIn3aTop?
Onpeoenenue 3. UYto sSBIsICTCS YyBCTBUTEIBHBIM JIEMEHTOM TEPMOMArHUTHOTO
ceoiicme u cocmaea | razoaHanuzaTopa’
eeujecme 4. [Tpu kakoi TeMIieparype CiaeIyeT MPOU3BOAUTH U3MEPCHHSI,
UCIIOJIB3YS] TEPMOMArHUTHBIN ra30aHanu3aTop?
5. [TepeynciUTh OCHOBHBIE MOTPEITHOCTH TEPMOMATHUTHBIX
razoaHann3aTtopoB. Kak UCKIIOYNTH BIMSHUE YTUX MOTPEUTHOCTEH?
1. Jlyist 9ero mpeaHa3HAYeHBI ONTOYJICKTPOHHBIC TPe0Opa3oBaTeIH
repemMenieHus ?
2. [TpuHIUI NEHCTBUS ONTOAIEKTPOHHBIX ITpeoOpa3zoBaTeseit
MepeMeneH!s] HHKPEeMEHTaIbHOTO TUTIA.
Hamenenue 3. HazHaueHue KBapaTypHOTO SHKOJEPA.
P 4. Y CTpoiCTBO TMHEHHOTO0 MAarHUTHOTO JTaTYHMKA MePEMEIICHUSI.
2eomempuuecKux .
5. YCTpoHCTBO M HA3HAYCHHE BPAIIAIOIINXCS TPAHCHOPMATOPOB.
pasmepoe u
6. Hapucosats 3aBucumocts 9J[C 00MOTKH A TIpU XOJIOCTOM XOJI€ U
MexXaHuuecKux
U MpH HATPy3Ke OT yIriia IOBOPOTa POTOpa.
7. [ToTeHIMOMETPUYECKUI TaTUUK TIEPEMEIICHHUS.
8. HapucoBaTh cxeMy BKJIFOUEHHUS TOTCHIIMOMETPUIECKOTO JaTINKa
MepeMeneHus.
9. HapucoBaTh CTaTHYECKYIO XapaKTEPUCTUKY
MOTEHIIMOMETPUIECKOTO ATIUKA
1. HasznaueHune razoanann3aTopos.
2. Kakoii 0cCHOBHOI 3aKOH JIeXKHT B pa0OTE ONTUKO-a0COPOIIMOHHBIX
Ilpuéopwt u 9
ra30aHaIN3aTOPOB’
cucmemvl KOHmMpPOs
N 3. HapucoBaTh cTaTHYeCKyIO XapaKTePUCTUKY
OKpYycatouieii cpeovl
OIITHKO-a0COPOIIMOHHBIX TA30aHATTU3aTOPOB.
U RPOMBIULTIEHHBIX
4. Jly1st yero HyKHBI UCTOYHUKU WHPPAKPACHOTO U3TYUCHHUS B

6v10pocos

ONTUKO-a0COPOLIMOHHBIX Fa30aHATN3ATOPaAX?

5. UeM 3al0IHAIOTCA (bHJIBTpOBLIG KaMCpbI, CCJIN B ra30BOH cMecH




Ilepeuennb Bomnpocel k 3amure
J1a00paTOpPHBIX
padoTr

HE00X0AUMO onpeaenuTs coaepxanue CO?

6. J1Jis 4ero Hy »KHbI CDaBHHUTEIIbHBIC KAMEPHI?

7. YeM 3amoIHIETCS KOMIIEHCAIIMOHHAS Kamepa
OTITUKO-a0COPOIIMOHHBIX T'a30aHAIN3aTOPOB?

8. Kakas mikana y ontuko-abcopOLMOHHBIX Ta30aHATN3aTOPOB C
ra30BOY KOMIIEHCAIIHEH?

9. JloCTOMHCTBA 1 HETOCTATKU ONTHKO-a0COPOIIMOHHBIX
ra30aHaJIn3aTOPOB

I[Ipumepbl KOHTPOJILHBIX 33124

1. Onpenenuth Mepenan NaBICHUS, CO3JaBacMbli HANOPHBIMH TPYOKaMH, €cClid
IMMOTOK BOJBI ABHUKETCA CO CKOPOCTHIO V, €CJIU IIJIOTHOCTDH I/I3Mep$ICMOI71 Cpeanl p.

2. [To Tpy6Ge nuamerpoM D nBuxkeTcs MOTOK JKUIKOCTU IJIOTHOCTBIO p CO CpeAHEH
CKOpOCTBIO V. OnpeaeauTbs MacCOBbIA U 0OBEMHBIN pacXol.

3. Omnpenenure 3HaueHne D/1C, MHIyIUPYEMOH B 3JIEKTPOMAarHUTHOM PacxoioMepe
C IMaMeTPOM MPOXOTHOr0 oTBepcTHs d, mpu pacxoze Bojbl Q, HHAYKINS MATHUTHOTO moJist B.

4. B tpybonpoBoae auamerpoMm d MpOTEKaeT KUAKOCTh, pacxon kotopod Q. Jlms

U3MEpEHUs] pacxofa IpPHUMEHSIETCS YJIbTPa3ByKOBOM pacxXxoJoMep, pPACCTOSIHUE MEXAY
UCTOYHHUKOM M TPUEMHUKOM |. OnipeieiuTh BpeMst POXOKICHHUS «I10 TIOTOKY» U «IIPOTHUB HETO»
€CJIM CKOPOCTh PacIpOCTPAHEHHUs YIbTPA3BYKOBBIX KOJI€OaHUM B U3MepseMOil cpejie C.

S. Tepmomapa HaxoOuTCs B M3MEpPSAEMOM cCpele, Temueparypa KOTOpOM paBHA
1000°C, a Temmneparypa okpyxarwmei cpeabl paBHa 35°C. UTo MOKa)xeT W3MEPHUTENbHBIH
npubop, eciiu MONpaBKy Ha TeMIlepaTypy OKpyxarwouei cpeasl He BBoAUTH? IlogoOpaTh Tun
TepMoIapbl M BTOpPUYHBIA Npubop. PaccumTaTh OTHOCUTENBHYIO MOIPELIHOCTH H3MEpPEHUs
(OOBSICHUTD OTBET)

6. Kanopumerpuueckuii pacxonomep COCTOMT U3 HarpeBareiss MouHocThio W,
pacrmoyioxkeHHbIlli B TpyOompoBoje nuamerpom D. Omnpegenuth pa3HOCTh TeMIEpaTyp
U3MEPSAEMOM Cpeibl 10 M IIOCIIE HarpeBaTeNs TP CPEIHEH CKOPOCTH IMOTOKA Ugp.

7. Knacc Tounoctu npubopa pasen 0,5; rpanynpoBka XA; npeaenasl U3MEpEeHUs: OT
-200°C no +600°C. OmnpenenuTb MaKCUMaJIbHO JIONMyCTUMYIO TorpemHocts B °C. YTo o3Havaer
rpagynpoBka’?

8. VYV noBepsiemoro natuuka AaBieHUs co Ikaiod usmepenus ot 0 mo 250 xIla
OCHOBHAsl OTHOCHUTEJIbHAS TIOTPEIIHOCTh U3MEPEHMSI BO BCEM JIMANA30HE U3MEpPEHHUH paBHa 4%.
Jatunk nmeeT TokoBbIH BbIxoa 4...20 MA. Ha naTtunk kanmuOpaTopom MoJIaHo JaBJIeHHUE

125 klla, mpu 3ToM ero BbIXOAHOW curHaia paBeH 12,62 MA. Heobxoaumo omnpeneiauTsb
YKJIa/IbIBAIOTCS JIM MTOKA3aHUA JaTuMKa B JOIYCTUMBbIE MPEIeIbI.

9. Paccuutarh mMOTpemIHOCTh U3MEPEHHsS MJIs YalleYHOIO0 MaHOMETpa, €cid
cooTHomeHue auameTpos 1/400.

10. [Ipu wu3mMepeHuun TemmepaTyppl B TE€YH C  TOMOIIBIO  TEPMOIApPHI
«IUIaTUHA-TIATUHOPO MY (Tl S) BonbTMETp mokazan 7,8 mB. TemnepaTypa XOJ0JHOTO crias
6buta ctabunmsuposana Ha ypoBHe 100°C. Tlonb3ysick rpaayMpoBOYHON TaOnuLel A JaHHOU
TEpPMOIIAPHI, ONPEICTUTH TEMIIEPATypy Tx B IEUH.

Temul pechepamos:




['OCT 21.208-2013 YcnoBHble 0603HaUeHUS (3aJaHHE HA COCTABJICHUE CXEM U3MEPEHUS U
pEryarpoBaHUs TEXHUYECKUX [TapaMEeTPOB):
CAP yposHs;

CAP papnenus;

CAP Temneparypsl;
CAP pacxona (COOTHOIICHHS PacXooB);
["a30BbIi aHaMU3

KonTtpoabnas padora

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

Tpebdyemcsa onpedenump:

1.

PasHocTh TeMmeparyp u3MepsaeMoil cpeibl 10 U MOCJEe HarpeBaTesis Mpu cpeaHen
CKOPOCTH TIOTOKa Ucp ([IBE CKOpPOCTH, IIOJIy4MM JB€ pasHoCcTH). Jlus pacdera MOXKHO
BOCTIOJIb30BaThCS YIPOILICHHON (hOpMYIIOii:
W = At-Cp-Qu,,

rae W — MOIIHOCTh Harpesarens, Bt

9TOI'0 3aIlI0JIHUTH Ta6J'II/II_Iy3

2.

Cp — TEIUIOEMKOCTH U3MepsieMoii cpebl, [[x/(kr’C) [u3 Tabuurp 2]

Q. — MaccoBelil pacxox, Kr/c [Qy = Qq-p =(prdv)/4]

L — CKOPOCTh TIOTOKA, M/C

d — quamerp TpyOOIIpOBOIa, M

p — IJIOTHOCTb CPEIbl, Kr/m° [13 TabauIs! 2]

[TocTpouTh TIpaJyMpPOBOYHYIO XapaKTEPUCTUKY (3aBHCUMOCTh At ot Q,). s

Ne | Ckopocts v, OOBeMHBIH pacxon MaccoBbiii pacxon | PasHocTs Temneparyp
M/c Qo, Mc Qu, K1/C At, °C

1 Ucpl

15




[Tpunoxxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

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

CTpyKTypHBIii
JIEMEHT

KOMIICTCHIIM U

[Tnanupyemsble pe3yabTaThl 00yUSHHS

OueHouHble CpeCTBA

OIIK-6: Cnoco0eH pa3padaTbiBaTh M HCIO0JIb30BATH AJITOPUTMBI 1 IPOrPaMMbl, COBpeMeHHbIe HH(POPMALMOHHbIE TEXHOJOTHH, METOAbI U
CpeACTBA KOHTPOJISl, IMATHOCTUKH U YIIPaBJIeHU, IPUTOHbIE JI1 MPAKTHYECKOT0 NpuMeHeHus B cdepe cBoeil npodeccuoHaibHOI

AECATECJIBbHOCTH

OIIK-6.1

Pa3pabaTbiBaeT aJIrOpUTMBI U IPOIPaMMBI
JUTSL IPaKTUYECKOTO MPUMEHEHUS B chepe
cBOel mpoecCHOHANIbHON ACSITEIBHOCTH

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. IudpoBsie U3MEPHUTEIBHBIC TPUOOPHI
2. O6paboTKa U3MEPUTETHHON HHDOPMAITIH

Ilpumepot npakmuueckux 3a0anuii:

1. OmpenenuTb BBIXOJHOM CHTHal TEPMOPE3UCTOpPA B 33JaHHOM TEMIIEPAaTypHOM
nuana3zone. BpiBecth B ABa  CcTONOLA, HAYalbHOE CONPOTUBJICHHE W
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
npohecCHOHANBEHOM NesTeNbHOCTH

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 THAPOCTATUYECKUMH MeTo1aMu. [Ibe3omeTpruueckuit
M MAHOMETPUYECKUN METObI U3MEPEHUS YPOBHS. M3MepeHne mI0THOCTH
HEU3BECTHOM KHUJKOCTH C MOMOIIBIO MbE30METPUUECKOTO METO/IA.

N3mepeHnne ypoBHs yJIbTPa3ByYKOBBIMU METOIAMM.

Panapubie 1 BOJIHOBBIE YPOBHEMEPBL. Y CTPOMCTBO, MPUHIUIT ICUCTBHUS.
3MepeHue ypoBHS KUAKOCTEH dIeKTPHUECKUMH MeToIaMH. EMKOCTHBIE
YpPOBHEMEPHI: 00J1aCTh MPUMEHEHUSI, PUHITUTT JECHCTBUSA, CXEMa U3MEPEHUS
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 IIEPEMEHHOTO Nepenaaa JaBICHHs Ha CYKaKOIEM
ycrpoiictBe. KommuiekT mpubopos. @opmyna pacxosa.

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

N3mepenue pacxoga METOAOM AMHAMHAYECKOT0 Hanopa. Popmyna pacxoza.

VY CcTpoicTBO HATOPHOM TPYOBHI.

DNeKTpOMarHuTHeIe pacxogomepsl. [IpuHun geictBus. Y cTponcTBO
VYapTpa3BykoBble pacxogoMepsl. [IpuHumn nercteus. Y CTpOMCTBO.

Cuyerunku konnuecTBa. CKOPOCTHBIE U 0ObEMHBIE.

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

OnTHKo-aKycTU4ecKue razoaHann3aropsl. [IpuHuun neiictBus. Y cTpoilcTBo.
TepMOKOHIYKTOMETPUYECKUE Ta30aHANIN3aTOPL. [IpuHIMI neicTBUA. Y CTPOMCTBO.
Tepmoxumuueckue razoananu3aropsl. [IpuHnun geucTBus. Y CTpOKCTBO.
TepMoMarHuTHble ra3oaHaIn3aTophl. [IpuHIMN NEeHCTBHUS. Y CTPONCTBO.
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

HeltpoHHBIi METO U3MEPEHUS BIIAXKHOCTH.

N3mepenue TonmuHbl IpoKaTa

N3mepenue mMUpUHBI IPOKATa.

[IpuHIMI neHCTBHUS ONTO3JIEKTPOHHBIX peodpa3zoBaTeiell IepeMeIeH s
MHKPEMEHTAJIIBLHOTO THIIA.

[ToTeHmOMETpUYECKUI TATUMK NEPEMEIIEHUS. Y CTPOMCTBO, IPUHIIAII JEHCTBHS.
W3mepeHune KOHLEHTpAIMK BOJIOPOIHBIX HOHOB (pH-MeTpbr).

N3mepenne KoHIEHTpau Kuciaopoaa B Boze. [IpuBectu npumMep n3MepuTenbHOM
CUCTEMBI.

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




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

33. U3MepeHune KOHIIEHTPAIMK BOI0po/Ia B sxuaKoM Metasuie (cuctema HYDRIS)

Ilepeuensv nabopamopuslx pabom:

N3mepenue temiieparypsl

N3mepenne naBneHus

N3mepenue pacxoia U KOIU4YECTBA

N3mepenne ypoBHS KUIKOCTH

W3mepenne ypoBHS CHITy4YHX MaTepHalioB

TepMOMarHUTHBIN ra30aHAIA3ATOP

OnTHKO-aKyCTUYECKUN Ta30aHaIN3aTop

N3mepenne reoMeTpruuecKiX pa3sMepoB U MEXaHUUECKHUI BETMUUH
Ilpumepvt npakmuueckux 3a0anuii:

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

4. Bwibop u o6ocHOBaHUE cxeMbl ceprudukarm C1U

5. Cocrasnenue cnenu@uKanuy 000pya0BaHMsI Ul 3aJJaHHOTO KOHTYpa U3MEpEHNUs
TEXHOJIOTMYECKOTO ITapaMeTpa B BBIOPAHHOM MPOU3BOJICTBE

6. OnpenenuTh nepemnaj JaBieHus, CO3aBaeMblii HAIIOPHBIMU TPYOKaMH, €CIIH
MIOTOK BOJIbI ABMXKETCS CO CKOPOCTBIO V, €CIIU INIOTHOCTh U3MEPSIEMOM CPEeIbI p.

7. Tlo Tpy6e nuameTrpom D aBHKeTCS MOTOK YKUKOCTH INIOTHOCTBIO P CO CPEIHEN
CKOPOCTBIO V. OnpeeuTh MacCoBbI U OOBEMHBIN PacXo/l.

8. Ompenenute 3HaueHue D/1C, UHAYIIMPYEMOIi B 3JIEKTPOMArHUTHOM pacxogoMepe
C IMaMETPOM MPOXOJHOTO OTBepCTUs d, MpH pacxoe Boabl Q, MHAYKIIMS MAarHUTHOTO
nons B.

9. B tpybompoBoje quamerpom d mpoTeKaeT KUIKOCTh, pacxo 1 KoTopoi Q. Jlis
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 IPUMECHEHUEM COBPEMEHHBIX

HH(OPMANMOHHBIX TEXHOJIOTHIl M TEXHUYECKUX CPeCTB

OIIK-9.1

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

Hepeueub meopemudecCKux 60npocos K IK3ameny:

1. JuddepenunansHo-TpanchopmaropHslii mpeodbpaszoBatenb. CucreMa nepeaaun
MOKa3aHUI Ha PaCCTOSHHUE.

2. TokoBas cucTema nepeaaun Noka3aHU Ha PacCTOSHUE.

3. N3mepenue teMriepatypsl KUIKOTO METaIa

4. [IpuBecTu npuMepbl aBTOMAaTU3UPOBAHHBIX CUCTEM KOHTPOJISI TEMIIEpaTyphl
JKUJIKOM CTanu

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

6. MeTtponoruueckoe obecrieueHne TEXHOJIOTUUECKUX U3MEPEeHUH
METAJLTYPTHYECKOMN MPOMBITIIEHHOCTH

7. [Tpubops! 1 cucTeMBbI KOHTPOJIS OKPY>KAIOIIEH cpeabl U MPOMBIILIEHHBIX
BBEIOPOCOB

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

— CAP yposas;

— CAP naBneHus;

— CAP temneparypsr;

— CAP pacxona (COOTHOIIIEHUSI PaCcXO/IOB);

— T'a30Bblii aHaIM3

1. Tepmonapa HaXOJIUTCs B U3MEPSIEMOM cpeJie, TeMIepaTypa KOTOpoil paBHa




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

1000°C, a TemnepaTypa okpysxaromieit cpeasl papHa 35°C. Uto mokaxeT
M3MEPUTENBbHBIA TPUOOP, €CIIM MONPABKY HA TEMIIEPATypPy OKPYKAIOLIECH cpelbl He
BBOAUTH? Ilogo6paTh TN TepMonapsl U BTOpUYHBIH pubop. PaccunTars
OTHOCHUTEINIbHYIO MTOTPEUTHOCTh U3MEPEHUs (OOBIACHUTH OTBET)

2. Kanopumerpuueckuil pacxogoMep COCTOUT U3 Harpeparelis MOUHOCTb0 W,
pacmooKeHHBIN B TpyOOIpoBoe nuameTpom D. OnpenenuTs pasHOCTH TeMITEpaTyp
U3MEpPSIEMOM CpeJibl 10 U [TOCIIe HarpeBaTessl IpH CPelHEH CKOPOCTH MOTOKA Ugp.

3. Kiacc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; mpeaensl H3MepeHus OT
-200°C mo +600°C. OnpenenuTs MaKCUMAIIbHO TOMYCTUMYIO norpenrHocts B °C. Uto
O3HayaeT rpajyupoBka?

4. 'V noepsiemMoro JaTuvka JaBieHUs co mKanoil usmepenus ot 0 1o 250 xIla
OCHOBHAs1 OTHOCHUTEJIbHAS MOIPEIIHOCTh U3MEPEHHs BO BCEM JMaIa30He N3MEPEHUIN
paBHa 5%. [laTunk umeet TOKOBBIN BbIX0A 4...20 MA. Ha gaTunk kanuOpaTtopoMm mogaHo
JlaBJIeHUE

125 kIla, mpu 3TOM €ro BbIXOJHOW curHai paseH 12,62 MA. Heob6xoaumo onpenenuThb
YKJIQJBIBAOTCS JIU TTOKA3aHUS 1aTUMKA B JOIMYCTHUMBbIE ITPEIEIIBI.

5. PaccuuTaTh NOrpenIHOCTs U3MEPEHUS [l YAIIEYHOTO MAaHOMETpPa, €CIIU

COOTHoIIeHHe quamerpoB 1/400

OIIK-9.2

BeiOupaeT coBpeMeHHbIE CIIOCOObI U
cpeacTBa 00pabOTKHU pe3ysIbTaToOB
HKCIIEPUMEHTA

Hepeuenb meopemuuecCKux 60npocoeé K IK3amMeny:

8. JuddepennmanbHo-TpancPopMaTopHbIid mpeodpaszoBarenb. CucTema nepenadn
NOKa3aHUH Ha pacCTOSHUE.

9. TokoBas cuctema nepeaaun Noka3aHUM Ha PacCTOSHUE.

10. W3mepenue TeMnepaTypsl )KUIKOTO MeTaslla

11. [TpuBecTn npuMepsl aBTOMATH3UPOBAHHBIX CHCTEM KOHTPOJIIS TEMITEPATYPHI
JKUIKOH cTanu

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

13. MeTtponoruueckoe obecrieueHrue TEXHOJIOTUYECKUX U3MEPEHU I
METAJUTyprUueCKON MPOMBIIIJICHHOCTH

14. [Ipubops! 1 cucTeMbl KOHTPOJIS OKPY>KAIOLIEH cpebl U MPOMBIIUIEHHBIX

BEIOPOCOB




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

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

— CAP yposss;

— CAP naBnenus;

— CAP temneparypsl;

— CAP pacxona (COOTHOIICHHS pacXo0B);

— T'a3oBwlii aHaN3

6. TepMmomapa HaXOAUTCS B U3MEPSAEMOM cpejie, TeMIepaTypa KOTOpoi paBHa
1000°C, a TemmepaTypa okpyskaromiei cpeasl paHa 35°C. Uto mokaxker
M3MEPUTENBbHBIN PUOOP, €CIIM MONPABKY HA TEMIIEPATYPy OKPYXKarOIIe Cpe/ibl He
BBOAUTH? Ilogo6paTh TN TepMonapsl U BTOpUYHBIH pubop. Paccunrars
OTHOCUTEJIbHYIO MTOTPEITHOCTh N3MepeHus (0ObSICHUTH OTBET)

7. Kanopumerpuueckuii pacxooMep COCTOUT U3 Harpesatelis MOUHOCThI0 W,
pacnosoKeHHbIN B TpyOorpoBoze nuamerpom D. OnpenenuTs pa3HOCTh TEMIIEpaTyp
M3MEPSAEMON CpPENIbI 10 U NOCIIE HATPEBATENd IIPU CPEAHEU CKOPOCTH MOTOKA Lgp.

8. Kiracc Tounoctu npubopa pasen 0,5; rpagynpoBka XA; mpeaeis H3MepeHus OT
-200°C no +600°C. Onpenenuts MaKCUMaJIbHO JAOMYCTUMYIO norpemHocTs B °C. Uto
O3HayaeT rpajyupoBka?

9. VY moBepsieMoro naTymka JaBjeHUs co mKanoi uzmepenus ot 0 go 250 lla
OCHOBHAas1 OTHOCHUTEJIbHAS IOTPELIHOCTD U3MEPEHUS BO BCEM JHANa3oOHe U3MEPEHUIN
paBHa 5%. JlaTunk umeet TOKOBbIH BbIxoA 4...20 MA. Ha naTunk kanubpaTopom mo1aHo
JlaBJIeHHUE

125 xIla, mpu 3TOM ero BBIXOJAHOW cUTHaNI paBeH 12,62 MA. HeoOxoaumo onpenenuTsb
YKJIQJIBIBAIOTCS JIU TIOKA3aHUS 1aTYMKA B JIOIYCTUMBIE MTPEIEIIbI.

10. PaccunTars MOTpENIHOCTh U3MEPEHUS IS YAIIEYHOTO MAaHOMETPa, €CITH

cooTHoleHue nuametpon 1/400




CtpyKTypHBII

AJIIEMEHT [Tnanupyembie pe3yabTaThl O0yUCHHUSI O1eHOYHBIE CPEJICTBA
KOMTICTCHITHH
OIIK-9.3 [Tpou3BoauT 06pabOTKY pe3yIbTaToOB Ilepeuens meopemuueckux 60npocos K IK3ameny:

SKCIIEPUMEHTA C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHUI U TEXHUYECKUX CPEICTB

Mertposiorusi. OCHOBHBIE TOHATHUS U ONPEIETICHUS
lNocynapcrBennas cuctema npudopos (I'CII)
EnuncTBO M3MepeHuit
N3mepsiemple BenmMuuHbL. Buabsl nsmMmepeHui
Mertobl u3mMepenuii. MeToinka BbIMOJHEHUS U3MEPEHU
OcHoBHbIE NOJOXKEHUS Teopuu norpermnoctei. Kiaccupukanus norpemsocren
BeposTHOCTHBIE OLIEHKH MOTPEIIHOCTEN U3MEPEHUS
CpencrBa usmepenusi, Buabl. CUTHAIS H3MEPUTEIHHONW HHPOPMAITUU
Mertponornueckue xapakrepuctuk. Hemerponoruueckue xapakTepuCTUKU
0. CrpyKTypHBIE CXEMBI U CBOMCTBA CPEIICTB U3MEPEHUS
1. OGpaboTka pe3ynbTaToOB U3MEPEHUS
Ilepeuenv npaxmuyeckux paoom:

RROoOo~NO~wNE

1. Paccuntarp ¥ MOCTPOUTH TPalyMpPOBOYHYIO XapAKTEPUCTUKY TEILIOBOI'O
ra3oaHajlnu3aTopa;
2. Paccuntars 1 MOCTPOUTH TPaALyUPOBOUYHYIO XapaKTEPUCTUKY

TEPMOKOH/TyKTOMETPUIECKOT0 Ir'a30aHaIN3aTopa
3. Pacuet TepMOMarHUTHOTO ra3oaHagn3aTopa




0) Ilopsinok npoBeleHHs] NPOMEKYTOYHOH AaTTeCTAllMH, TOKA3aTeJld W KPHUTEPUH
OLICHUBAHUS:

[IpomexxyTounasi arrectanusi MO JTUCHMIUIMHE «TeXHUYecKkue H3MEepeHHs W TMPUOOPHI»
BKJIFOYACT TEOPETUYECKUE BOIIPOCHI, IO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS OOYYarOIIMMUCS
3HaHUH, BBHIMOJHEHUE JTa0OpPaTOPHBIX pPabOT, IMO3BOJISIOT TOJYYUTh TNPAKTHUECKUE HABBIKM U
NpPaKTHYECKHE 3aJaHus, IS BBIIOJHEHHS KypCcOBOM  pPabOTHI, BBIABIAIONIME  CTENCHb
c(OPMHPOBAHHOCTH YMEHHH U BIAJICHUH, TPOBOAUTCS B (hopMe 3K3aMeHa.

DK3aMeH NPOBOAUTCS B YCTHOM (hOpME IO TEOPETUIECKUM BOIIPOCAM U 3aJadaM.

Iloka3aTenu U KPUTEPUH OLIECHUBAHHUS IK3aMeHa:

— Ha OIICHKY «omauynoy» (5 0amnoB) — 00y4aroUIUiics TOHKEH MOJIHO PACKPBITH COJECpPKAHUE
MaTtepuaiga B 00beMe MpOorpaMMbl TUCHUIUIMHBI, YETKO U MPABWIBHO AAaTh ONpPENEICHUs], IPUBECTH
JI0Ka3aTelbCcTBAa HAa OCHOBE MAaTEMaTHYECKUX M JIOTMYECKHX BBIKIAQJOK, ITOKa3aTh HABBIKH
UCCIIEIOBATENbCKON  AesTenbHOCTH. OTBET JOMKEH OBITh CaMOCTOSATENbHBIA, IPU OTBETE
MCTOJIb30BaHBI 3HAHUS, IPUOOPETEHHBIE 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 IOCIEIOBATEIbHOCTh HW3IOKEHUS,
JOMyIIeHb HeOOoJbIIMe HETOYHOCTH NPH BBIBOJAX W HCIOJIB30BAHUU TEPMHHOB, MPAKTHYECKHUE
HABBIKU HETBEP/BIE;

— Ha OLICHKY «yodoenemegopumenvroy (3 0amia) — oOyJarommiics JODKEH YCBOUTH OCHOBHOE
cofiep;kanue marepuana. [lpu oTBere onpeneneHus U MOHITHUS JaHbl HE YETKO, MOMYIICHBI OMIMOKH
[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 OIEHKY «OTINYHO» (5 0a/uioB) — B pabOTe MOTHOCTHIO PACKPBHITO TEOPETHUECKOE
COJiep’)KaHuEe TEeMbl, JIaH aHalu3 JACUCTBYIOIICH MpaKTUKe, COAEPKUTCS TBOPUYECKUH MOIXOI K
pemeHnio mpodIeM, clienanbl 000CHOBAHHBIC MPENJIOKECHHUS, MMPOEKT O0(OPMIIEH B COOTBETCTBHH C
TpeOOBaHUSMHU TOCYJApPCTBEHHBIX W OTpacleBbIX CTaHAApTOB, Ha BCE BOIMPOCHI CTYACHT Aal
APTYMCHTUPOBAHHBIC OTBETHI, IPOABUB TBOPYCCKUC CHOCO6HOCTI/I, KaK B IOHMMaHHH BOIIPOCOB, TaK U
B U3JI0’KEHUHU OTBETOB.

— Ha OILIEHKY «xopomio» (4 6amna) — B paboTe coJep)kaHHe H3JI0KEHO Ha BBICOKOM
TEOPETUYECKOM YPOBHE, MPABUIBHO CPOPMYITHUPOBAHBI BEIBOIBI, TPOEKT O(POPMIIEH B COOTBETCTBHH C
Tpe60BaHI/I$IMI/I TOCYHAApCTBCHHBIX U OTPACJIICBBIX CTAHAAPTOB, NPCIIOKCHUA IMPEACTABIIAIOT HHTEPEC,
HO HEIOCTaTOYHO YOeAUTEeNbHO apryMEHTHPOBAHBI, Ha BCE BOMPOCHI CTYIEHT JAal IpPaBHIbHBIC
OTBECTHI.

— Ha OIEHKY «yIOBJIETBOpPHUTENbHO» (3 Oamna) — K paboTe MMEITCS 3aMeuyaHUs 110

CoJIepKaHUI0, TI0 TITyOWHE MPOBEACHHOTO MCCIIEIOBAHUS, TPOSKT OPOPMIIEH C COOTIOIEHUEM HE BCEX
TOCY/IapCTBEHHBIX M OTPACIEBBIX CTaHAAPTOB, MPOEKT JOJIOKEH HEyOeTUTENbHO, HE Ha BCE
MPpCATOKECHHBIC BOIIPOCHI AaHbI YIOBJICTBOPUTCIIBHBIC 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 BHINOJTHEHUIO KYPCOBOil padoThI

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 CIELMAJIBHOM HAay4HO-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

napameTpa; — BBIOOp IpeoOpa3oBareneld 1 MpUOOPOB MO METPOJIOTHYECKUM U HEMETPOJIOTHYECKHM

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

CTYACHTHI JOJDKHBI HAYUUTHCSA COCTABJIATH HOACHUTCIIBHYIO 3aIlIUCKY, CHCIII/I(i)I/IKaIII/IIO Ha HpI/I60pI)I u

peoOpa3oBaTeNn; — BHITOIHATH (DYHKIIMOHAIBHBIE CXEMBI IPUOOPOB M CPEIICTB H3MEPEHHI.

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.



