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1. LUEJIM OCBOEHUSI JUCHUATLIMHBI

[{ebI0 OCBOEHHMS JHCIHMIUIMHBL «ABTOMATH3ALMS M3MEPEHHI, KOHTPOIS H HCIBITAHUH
SBIISIETCS M3YUCHUE CIIOCOO0B aBTOMATH3AINH TTOTyHCHHS M3MEpHUTEIBHON HHOPMALIHH, METOJIOB €¢
npeoOpa3oBaHus U 0OpabOTKH, BHJIOB KOHTPOJIS H HCIIBITAHUHN, ¢ HCIOJIb30BAHHEM allllapaTHO-

IPOrPAMMHBIX M3MEPHTEIIBHBIX KOMIUIEKCOB, IPUMCHACMBIX H
YIIPaBJICHUS] KAUECTBOM.

3amaun:

a MpCATpUATUAX JUIA pemcHuUs 3aj1a4

® TJIOJTYUCHHC 3HaHUM 110 TCOPETUUCCKUM OCHOBaM aBTOMATHU3alllH I/IBMCpCHHﬁ, WCIIBITAHUN U

KOHTPOJIA,

e (OopMHPOBAHHE YMEHHH HCIOJIL30BAHMA MQPPOBBIX CPEJACTB ABTOMATH3AMMK U PCLICHHS
3a7a4 B 00JIaCTH W3MEPCHUH, UCTIBITAHWH ¥ KOHTPOJIS
e pa3BHUTHE HABLIKOB aBTOMATH3AINH U3MEPEHHUH, UCTIBITAHUA W KOHTPOJIS B yCIIOBHAX U poBOH
TpaHchopMany 00LIecTBa

2. MECTO JAUCHMILIMHBI B CTPYKTYPE OIIOII

JlucumriivHa «ABTOMATH3aIMs M3MEpEHHM, UCIIBITAHUH W KOHTPOJIS» OTHOCHTCA K HacTH.
GopMupyeMoOit y4aCTHUKAMH 06pa30BaTeIbHBIX OTHOLICHHH.

3. ILIAHUPYEMBIE PE3YJIbTATbI OBYYEHMSI ITO JUCHUIITIMHE

HHaHpreMbIe pEe3yIbTAThI O6y‘-I€HH$[ 10 OHUCIUIIINHE, COOTHCCECHHBIC C JIAHUPYEMBIMH

esynpraramu ocBoeHus OITOIT (koMneTeHIHIMU

A UHIUKATOPaMH JOCTHIKCHUS KOMHGTCHHI/Iﬁ)

nporecce
H3TOTOBJICHUS
POIYKLUH, B
HCIIBITAHUSIX TOTOBBIX
U3JICTHH U
oopMIICHHH
JIOKYMEHTOB,
YIOCTOBEPSIOIIUX HX
Ka4eCTBO

NpOAYKIINH, B HCIIBITAHUAX

dopmupyembie [LTaHEpyeMBblIe Pe3y/bTaThl O0YHEHHS 110 IUCIHUILINHE, B HaumeHoBaHN
KOMTICTCHIIHH COOTBETCTBHH C MHIMKATOPOM JOCTIIKCHUS KOMICTEHIMH | € OLCHOUHOIO |
NHauKaTop JOCTHIKCHUS PesysbpraThl 00y4eHHS 110 CpeacTBa
KOMIIETCHLIUH JUCIUTUINHE

ITK-2. CriocobeH IK-2.1. 3Haer | 3HAET HOPMATUBHYIO Oasy TecToBbIE
pa3pabaTbIBaTh HOpPMATHBHYIO 0asy Juisl | JUlst paspabOTKM METOMK M | BOIPOCEI
METOIMKHU pa3paloTKH  METOJUK U WUHCTPYKIMH 110 TEKYIIEMY CuTyallmoHH
WHCTPYKIIHH 110 MHCTPYKLHMH 10 TEKYyIeMy | KOHTPOJIIO ¥ H3MCPEHHIO bIe 33141
TEKyIeMy KOHTPOJIIO | KOHTPOIIO KavecTsa paboT | ypOBHs Ka4ecTBa [TpakThKo-
KauecTBa padoT B B IIpOIlecce HM3TOTOBJICHHS OpHEHTHPOBA

HHOEC 3alaHnC

TOTOBBIX H3JICITHH 15}

0GOpMIICHHH JIOKYMCHTOB,

yIOCTOBEPSIOIIIX 1794

Ka4eCcTBO

[TK-2.2. YnMmeer | YMeeT UCTI0TB30BaTh TecToBble
HCIIOJIB30BATh METO/IBI | METOJIbI MAaTEMATHYECKOHI BOTIPOCHI
TEOPUH BEpOSITHOCTEH, | CTATHCTHKHA, 0OPabOTKH CHTyallMOHH
CIIy4alHBIX MIPOILIECCOB, | PE3YyJIbTATOB U3MEPEHUH BIC 3a/1a4M
MaTeMaTHIeCKOH [IpakTHKO-
CTATHCTHKH,  00paboTKH OpHEHTHPOBA
pe3yJibTaToB  M3MEPCHHH, HHOE 3aJaHu¢
CHUCTEMHOTI0 aHaJIn3a,

METPOJIOTHUECKOH

IKCIIEPTU3BI TUISt

pa3pabOTKM METOIMK H

WHCTPYKIUH TI0 TEKyLIEMyY
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KOHTPOIO Ka4ecTa paboT
B Mporecce M3roTOBJICHHS
TIPOJLYKIHH, B UCIIBITAHASX
TOTOBBIX U3 EIINI 51
o(OpMIICHUH IOKYMEHTOB,
yII0CTOBEPSIOIINX ux
Ka4eCTBO

[TK-2.3. Braneet
METOJAMH  TUIAHHPOBAHHS
3KCIIEPUMEHTOB,
00paboTku  pe3yJbTarToB
U3MEpeHUH  CPEACTBAMH
aBTOMaTH3aI1N
W3MepeHuii, HCIbITaHui M
TEKYLIEMY KOHTPOJIIO
KayecTBa, B  Ipouecce
W3rOTOBJEHUS TPOTYKUHH
B HCIBITAHUSIX TOTOBBIX
wygenuit . oOpMIICHHH
JIOKYMEHTOB,

Bnageer MeTOIaMHU
06paboTKM pe3yIbTaToB
WU3MEpPEHUH Cpe/ICTBAMH
aBTOMATH3alMH M3MEPEHUH,
UCIIBITAHUHI U TEKYLICMY
KOHTpOJIIO KauecTBa, B
poLecce U3rOTOBJICHHUA
TIPOJIYKIIMH B HCTIBITAHUAX
FOTOBBIX U3JEIHH

yIOCTOBEPSIOIINX uX

Ka4ecTBO
[1K-5. CriocobeH TIK-5.1. 3maeT MeTo[bl M | 3HACT MCTOIBI U CpeacTBa
BHEJIPSITH HOBBIC cpeicTBa  TEXHHUECKOTO ABTOMATH3AIMH H3MEPEHHT,
METOJIbI U CPEJICTBA KOHTPOJIS KOHTPOJIs K MCTIbITAaHHH

TEXHUYECKOTO
KOHTPOJIsSt

[1K-5.2. YmeeT BHEIPATH
HOBBIE METOJIBl U CPEACTBA
TEXHHUECKOTO KOHTPOJIS Ha

OCHOBE MOJTy YeHHBIX
CTATUCTHYECKHAX  JIaHHBIX,
CBENECHUH 0

HpOHSBOHCTBeHHOﬁ cpeac

I1K-5.3. Bnaneer
cpecTBaMU
nudpoBU3AITHA "
aBTOMaTH3alnH

W3MEpPEHNH, TEXHUIECKOTO
KOHTpOJST H UCTIBITAHUH,

obecrieueHuss  TUIAHOBOT'O
YPOBHS KauecTBa,
METO/laMH ¥ CPEICTBAMH
cOBpeMeHHOH  00paboTKH
pe3ysbTaToB
U3MEPUTETBHON

nHpOpMaIn

VMeeT BHEPATH HOBBIC
METO/IbIl U CPEJICTBA

ABTOMATH3ALMHK U3MEPEHHH,
KOHTpOJIsSt X MCTIbITAHAH

Biajeer:

- cpeJIcTBaMH M POBH3ALAH

1 apTOMaTHU3aliu
M3MEpEeHHH, TEXHUUECKOTO
KOHTpPOJISI U HCTIBITAHUI;

- METOJIAMHU H CPEIACTBAMU
undpoBoit 006paboTKHU

pe3yJIbTATOB H3MEPHTEIILHOH

nH(opMaLnH

TecToBBIE
BOIPOCHI
CuTyallMOHH
i€ 3a/1a41
[IpakTHKo-
OpUEHTHPOBA
HHOE 3a/1aHue

TecToBbIC
BOTIPOCHI
CutyaloHH
pI¢ 3a]a41
ITpakTHKO-
OpHEHTHPOBA
HHOE 3aJlaHuC
TecToBbIC
BOTIPOCHI
CuTyalunoHH
ple 3aJa4u
[TpakTHKO-
OpHEHTHPOBA
HHOE 3aJIaHuC
TecToBBIC
BOTIPOCHI
CuryallMoHH
ple 3a/1a41
[TpakTHKo-
OpHEHTHPOBA
HHOE 3a/laHu¢
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4. OBBEM U CTPYKTYPA U CIHUATITINHbI

TpyAOEMKOCTb MCLMILIHHBL COCTABIIACT: UL
144 waca; uist 3a04HOH HOPMBI 00yHCHHS - 5 3aueTHbIX erHuIL 180 Jacos.

TemaTH4eCKUH MJIaH
¢dopma o0yqeHHsI — OUHAsI

ouHON (opMbl 0OydeHHUs - 4 3a4ETHBIC C/MHULIBL.

KonrakrHas paboTa DopMbl
00y4aroLuxcs TEKYLLEIO
C Me1arornyecKum KOHTPOJIA
- ~ pabOTHMKOM o= yCreBaeMOCTH. |
e = = | = % (popma ‘
N e | 2 E g % 5 TIPOMEKYTOUHOM
° HaumeHoBaHKe TEM W/HIH 8 3 z 2 S .| & ATTEeCTaLUH
n/n pa3ziesioB/TeM AUCLMILIHHBI = = = i = g5 g (no cemecmpam)
C| &1 E| 8| £ |55 ¢2
| 2 > g | &8/ 3
RN
= = B
1 Paznen 1. TexHU4YeCKOe PedTuHr-
obecriedeHne ¢ | 16 KOHTPOIIb
aBTOMATHU3MPOBAHHBIX CHCTEM 6 8 6 7 20
W3MEpECHHH, KOHTPOJIS u |
HCTIBITAHUI ]
2 Paspen 2. lIporpamMmHOC PedTuHr-
obecrieyeHne 7- KOHTPOJb
ABTOMATH3UPOBAHHBIX CHCTEM 8 12 6 8 6 7 20
U3MEpEHUH, KOHTpOJISE |
UCTIBITAaHUH
3 Pasmen 3. MeTpoJIOTrHYeCKOe PeiTHHT-
obecrieueHne 13- KOHTPOIIb
aBTOMATH3UPOBAHHBIX CHCTCM 8 17 4 8 4 7 21
U3MEpPEHHUH, KOHTPOJISI u
UCIIBITAaHUHI
\TBcero 3a 2 ceMecTp: 144 ) , 16 24 ' 16 l \ 61 \ sk3ameH (27) J
rHanwme p nucuumuinne KIVKP KII | l l \ l
\T/IToro MO JMCLIUIUINHE 144 \ l 16 24 16 l l 61 \ sk3ameH (27)
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TemaTHUECKHI MJIAH
¢dopma o0yueHHs — 3a049HAas

KonrakrHas pabora dopMbl
00yuatoLLKXCst TEKYLLETro
¢ reJaroryeckum KOHTPOIIA \
DaOOTHUKOM yCTIeBAEMOCTH, |
) dopma
npomemyTquoﬁ
aTTeCcTalKH

(no cemecmpam)

CamocTosiTebHas

<
o
P—-
Q
()
=
(]
o
=
£
9]
=
)
as

[1pakTHYECKHE 3aHATHA

JlaboparopHbie paboThl

6 (hopme npaKmu4eckou
no020MOSKU

HaumMeHOBaHHE TeM W/HIH
pa3aesoB/TeM AMCLUILUIAHDL

1 Paznen 1. TexHUYECKOE PelTHHI-
obecrieueHne 0 | 16 KOHTPOIb
aBTOMATU3MPOBAHHBIX ~CHCTEM : 4 4 4 3 43
U3MEPEHHH, KOHTpONst M
ACITBITAHUH - ]

2 Pazgen 2.  [IporpaMMHOC
obecriedeHne
aBTOMATH3MPOBAHHBIX CHCTCM
U3MEPCHHUH, KOHTPOJIS u
HCIIBITAaHUI

| PeWTuHr- ‘
|
7- KOHT
posib
10 2 e 2 3 43
12
3 Pasnen 3. MeTpoOsoOruiecKoe PeiTunr-
obecriedeHne 13- KOHTPONTb |
ABTOMATHU3UPOBAHHBIX ~CHCTEM 10 17 2 2 3 43 |
HU3MEpEHHUH, KOHTPOJIS "
UCIIBITAHUI

ml e 8 [ [0 [owe@) |
o TN I R W B
ST Te s 3 [ 19 [omenC]

o

Coep:KaHue JeKIHOHHBIX 3aHsITHI 110 AMCHUTIIHHE

Pasmen 1. TexHu9eckoe obecrieueHne  aBTOMATH3HPOBAHHBIX CHCTEM  M3MEpPCHHIL,
KOHTPOJISI ! UCIIBITAHUH.

Tema 1. Llenu 1 3aj1a41 aBTOMATH3AIMH M3MEpEHUI, HCTIBITAHME 1 KOHTPOJIA

HayuHnble, TEXHUYCCKHC, AKOHOMHHYECKHME ¥ COLHMAIBHBIC 1C/H apromarmanmu. CTeneHb
aproMarn3anii. OCHOBHBIC 3a/1a'H ABTOMATH3ALIAH H3MEPEHNH, MCITBITAHUN U KOHTPOJIS.

Tema 2. OCHOBBI H3MEPEHHI, WCITBITAHWI U KOHTPOJIA

M3MmepsieMble BEJIMIHHEL obnactu w3MepeHuil, Bujbl ¥ MCTO/bI W3MEpeHHUH, KOHTPOJIst 1
ACTILITAHMH, BB M KJIacCHPHKALHS CPEACTE w3MepeHnit. M3MepuTe/IbHbIC CUTHAJIBL.

Tema 3. U3MepUTEITBHBIC npeoOpa3oBaTeIin

[lepBHYHbIE H3MEPUTEIBHBIC npeodpasoBaTein (CEHCOPBI).

AHAIOrOBBIe TIEPBHYHBIE W3MEPHTC/IHHBIC npeoOpa3oBaTeH, qyBCTBUTEIIHBIC DJIEMCHTEI
(cencopbl). ~ MeTpPOJIOTHICCKAC XapaKTepUCTHKH. PesdcTHBHBIG, ~ TEH304YBCTBUTC/IBHBIC,
NEKTPOTUTHYECKHE, — WHIyKTHBHBIC, eMKOCTHBIE,  WOHH3ALMOHHBIC, GOTOIEKTPAUECKHUC,
TEpPMOAJIEKTPHIECKHIE U [1be307JIEKTPUUECKHUE 1 JIP. TICPBUHHBIC M3MEPUTEIIbHBIC npeoOpazoBaTe/iv.

[IpOMeIKy TOUHBIC HIMEPHTEIIBHBIC npeoOpa3oBaTeiv.

CxeMbl COTJIaCOBaHMSI CUTHAJIOB. OWIILTPBI, YCHIUTENH, MOy IATOPE! H JICTEKTOPBI CUTHAJIOB.
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Tema 4. AHanOro-upoBLIE (ALILT) 1 mudpo-HATIOrOBbIC (I1AIT) npeobpasoBaTe/iv

duznyeckasi 0OCHOBA AHATOrO-IMpPOBOTO TPeodpa3oBaHMs. JlcKpeTH3alus, KBAHTOBAHNC.
KOIMPOBAHHUE. Knaccudukamnus anaoro-iudGpoBoro MpeodpasoBaHusL: [10pa3psIIHOTO KOJMPOBAHH3L.
IOCJIEIOBATENBHOIO  CUETa,  CIICAIICTO ypaBHOBEUIMBAHUA H /1P [{upoBoe  MPEACTABICHHC
M3MepseMBIX  BEJMUHH. [TprHLAT AHAOrO-IM(POBOTO 1 LM(pPO-aHATIOTOBOTO npeoOpa3oBaHni.
CucTeMbl CUHMCIICHHS, KOIBIL, HCTIOJIb3YEMbBIC B AHATOTO-M(POBBIX W LM(PO-aHANIOTOBRIX
npeoOpasoBaTeIIAX. [IpuHUKATIBL  JCHCTBH, OCHOBHBIE 2JIEMEHTBI, CTPYKTYPHBIC CXeMbl H
XapaKTepUCTUKH AL u TAIL

Tema 5. Lludposbie AATIHKHA

BunapHO-IM(POBEIE, HHQ)opMauHOHHo-uH(prBme ¥ MHTEJJIEKTYyalIbHbIe CCHCOPBI (HaTUUKH).
MeTpoIorHIecKre XapaKTepUCTHKH 1M (POBBIX CEHCOPOB.

Tema 6. ILludpposbie uHTEPPEHCH

TMocieoBaTeIbHbIE IIMHBL TIEPEIatin nanaeix 12C, 1-Wire, UART (RS232/485), SPL 3B,
ICP.

Tema 7. KoMMyHHKAIIHOHHBIC TPOTOKOJIBI ¥ TIPOMBILIJICHHBIC CCTH

[IpOMBIIICHHBIC CETH HA ocrose P-NET, Profibus, Modbus, HART, CAN. bectipoBO/IHbIC
CEHCOpPHBIC CETH Libelium ™, Wireless HART.

Tema 8. MHUKpOIIPOLECCOPBI K mukpoOBM

CoBpEMECHHBIC MHKPOTIPOLIECCOPBI 1 mMukpoDBM Ha OCHOBC TexHOJOTHi1 TPON3BOIMTE ICH
MEKPODJIEKTPOHHBIX KOMITOHCHTOB Intel ™, ARM ™, Atmel ™, Microchip ™.

Tema 9. [I[pOMBIIIIEHHBIC KOHTPOIUICPE! W KPEHTBI

CoBpEMEHHBIC TEXHOJIOTHH cbopa u 0OpabOTKH JIAHHBIX National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI. n ap.

Tema 10. Metopt 1idpoBoi HACHTH(UKALH

Pammouactotras (RFID), TprX-Koibl, QR-KOMBI.

Tema 11. ABTOMATH3aLHS pasTHIHbIX BHJIOB N3MEPEHHUH, KOHTPOJIA 1 MCIIbITAaHU ]

ABTOMATH3AIHS M3MEPEHUH ypOBHEHN KHUAKOCTH H CHIMTYYHMX MaTepHasIoB; aBTOMATH3allNs
W3MEPECHUH N3MEPCHUA ycuImi; aBToMaTn3alns A3MEPEHHUH [1aBJICHU, aBTOMaTH3alNs M3MEpEHHUH
CKOPOCTH W pacxonia; ABTOMATH3AIINS H3MEPEHUH BIaXHOCTH, {3MepeHre KOHLEHTpallih pacTBOPOB:
ABTOMATH3AIHS N3MEPEHHH KOHICHTPALHH ra3os.

Pazpen 2. lIporpaMMHOC obecricueHHe aBTOMATH3MPOBAHHBIX cuCTEM  M3MEpEeHHH,
KOHTpOJISl ¥ HCTIBITAHMH

Tema 1. JlucrieTdepckoe yNnpaBIeHHC 1 cOOp JaHHBIX (SCADA-CI/ICTGMBI).

OCHOBHBIC 3a/Iadd, PeIIacMbIC SCADA-cuctemamu. OCHOBHBIC komroneHThl SCADA.
KOHIENIMA CUCTEM. ApPXHMTEKTYpa SCADA-cucteM. VHTErpupoBaHHbIC B TIPOMBIIIJICHHBIC
KOHTPOJIJIEPBI SoftLogic SCADA-CHCTCMBL. VY si3BUMocCTH. [ IpuMepbl SCADA-cuctem - OpenSCADA.
Labview u 1p.

Tema 2. OcHOBBI IpaguuecKoro pOrpaMMHUpOBAHNA AWC B cpene National Instruments '™
Labview.

[IporpamMmHasi cpe/a. KoHIeniusi BUPTyaJIbHOTO npudopa. VIcrosib30BaHAe rpaduuecKoro
pOrpaMMHUpPOBAHUS. Ba3oBBIe HEMEHTHI ¥ (YHKIIHH.

Tema 3. OCHOBBI TPOTPaMMUPOBAHHS AVC Ha ocroBe MukpoOBM B cpene Arduino.

SI3pIK TIPOTpaMMHPOBAHUA. CHHTaKCHC W CCMaHTHKa. Kommusitop.  Oriepatopsl, JaHHbIC
(mepeMeHHBIC 1 KOHCTAHTBI), QyHKINH 1 OUOIHOTEKH.

Tewma 4. [IporpamMmHast 06paboTKa pe3y /IbTaToB M3MCpPEHUH

OmnrumanbHas udposas QUIbTpalis, KOAMpoBaHue MHPOPMALHH, QJITOPUTMbI KOHTPOIIA.
HTEpIOISLAS W SKCTPAITOJIALIHAS pe3yJbTaToB W3MEPEHUN

Pasmen 3. MeTpoJoruiecKoc obecrieueHre ABTOMATH3UPOBAHHBIX CHCTEM W3MEPEHUH,
KOHTPOJIS U MCIIBITAHUH
Tema 1. MeTpoIOrHUECKHE MOKA3aTC/N CpeACTB M3MEPEHUH
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Knaccel TOYHOCTH CPENCTB H3MepeHHH. MeTtonKa BbINOIHCHNMS n3MepeHud. MeTo/1bl
[TOBBIIICHUS] TOYHOCTH ¥ IOMEXOYCTOHYMBOCTH Oa30BBIX DJIEMCHTOB.

Tema 2. [IorpenrHOCTH Pe3yIbTaTOB aBTOMATH3HPOBAHHBIX H3MEPUTEIILHBIX CHCTEM (AUC)

VICTOUHMKM TOTpEIIHOCTel, pacdyeT —MOrperHoCTeH (abcomoTHasl, OTHOCHUTE/IbHAS 1
pUBEJICHHAs), aJIHTHBHBIE M MYJIBTHTUIAKATHUBHBIC COCTABJIAIOUIAC IIOTPELITHOCTEH pe3y/IbTartos
m3Mepenuit, Kak OnpeessorTes CHCTEMATH4CeCKue H rpy0ble TOrPENTHOCTH B MCXOIHOM psiily.
HOPMMPYEMBIC METPOJIOTHYECKUE XapAKTCPUCTHKH CPEICTB HW3MEPEHNH.

Tema 3. [ocy1apcTBEHHBI METPOJIOrHYECKHH HAZ30P

OpraHu3aiist ~ METPOJIOrMYECKOro  Haa3opa 33 ABTOMATH3UPOBAHHBIMH CPEICTBAMHU
M3MepeHHil, UCIIBITAaHNH U KOHTpOJIst. CTIbITan s, aTTecTalms 1 nosepka AVC.

CojeprkaHue PAKTHYECKNX 3AHSITHH 110 IHCUMILIHHE

Tema 1. 3MepuTesbHbIE TPEOOPA30BATEIH U IATHHKH (cencoper). OG1mKE MOHSATHA H
TIPYHIIAIIB] BKJIIOUEHHS B H3MEPUTEIIBHBIC LCTIH.

Tema 2. PeocrarHbie mpeodpa3oBaTeliy.

Tema 3. TeH30UyBCTBUTETBHEIE TPEOOPA30BATEH.

Tema 4. TepMOpPE3UCTOPBI, HJICKTPOIIUTHHUCCKIE npeodpa3oBaTeIu.

Tema 5. MHayKTHBHBIE TPe0Opa3oOBaTEIIH.

Tema 6. EMKOCTHBIE Tpe0oOpa3oBaTelTy.

Tema 7. MoHH3AIMOHHBIC TPe0Opa3oBaTelIH.

Tema 8. DOTOINEKTPUUECKUE ITPEOOPA3OBATEIH.

Tema 9. TepMOdIIEKTPHIECKHE TPEOOPa3OBATEH.

Tema 10. UHAyKIIHOHHBIE IPEOOpa3oBaTe/It.

Tema 11. [Tbe3037€KTpHUECKIE TPEOOPA30OBATEIH.

Tema 12. [anpBaHrYECKUE TPEOOPA3OBATEIIH.

Tema 13. [aibBaHO-MAarHUTHBIE TPe0Opa3oBaTe/Ii Ha OCHOBE s¢pdekra Xosia.

Tema 14. DeKTPHUECKUAE TEPMOMETPbI COTPOTHBIICHHUA.

Tema 15. TepMO3IEKTPUYCCKHE TEPMOMETPBL.

Tema 16. [Ip€302/I€KTpHUECKHE TEPMOMETPBI, MTUPOMCETPDI.

Tema 17. MeTposiorndeckoe 0Gecrneuerue aBToMaTH3uPOBAHHEIX H3MCPHTCIIBHBIX CUCTEM.

Tema 18. Pacuer aGCOIIOTHOMN, OTHOCHTEIILHON ¥ PUBEACHHOM TOTPELIHOCTH Pe3y IbTaTOB
HU3MEpEHHUH.

Tema 19. Pacuer a/yIMTUBHBIX ¥ MYJIbTHILUTMKATHBHBIX COCTABJIAIOIIMX [IOIPELIHOCTEH
pE3yJIbTATOB H3MEPEHHH.

Tema 20. Onpe/esieHre CHCTEMAaTHICCKUAX U rpyOBIX MOTPEHIHOCTEH B HCXOTHOM PSLY.

Cojep:kanue J1a00PaTOPHBIX 3aHSITHIH 110 THCIHILTHHE

Tema 1. AHATOro-HpoBOi 1 1M (PPO-aHATOTOBBIH MPe0dpasoBaTe/b (ALITI/IIAIT Ha ocHOBE
E-154).

Tema 2. ABToMaTH3alUA u3MeperHit Ha Gaze MukpoDBM. OTkpbITast apXUTEKTypa Arduino.

Tema 3. OCHOBBI BBOJIA ¥ 00pabOTKK HH(POBBIX W AHAJIOTOBBIX CUTHAJIOB Ha MukpoDIBM
Arduino UNO.

Tema 4. Conpsixerne MUKPOOBM ¢ nepcoHaIbHBIM KOMITBIOTEPOM HEPE3
nocenoparebHbli naTepdeiic USB — UART (RS232 TTL):

Tema 5. Comnpsixerne MEKpoOBM ¢ 1nbpoBBIMH CCHCOPAMHU HEPEs 10CJIC/IOBATEIIbHBIC
HHTEpEHCHI
I’C, 1-Wire u SPL

Tema 6. ABTOMATH3ALMS H3MEPEHUH OTHOCHTEILHON BJIQKHOCTH U TEMIIEPATypbl
OKpy>Katollei cpe/ibl  Ha OCHOBE MukpoOBM 1 nudpoBoro ceHcopa DHTI11.

Tema 7. ABTOMATH3AIHS U3MEPEHHH YPOBHS OCBCIICHHOCTH Ha OCHOBC MukpoDBM n
mndposoro cercopa BH1750.
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Tema 8. ABTOMATH3AIMS U3MEPEHH aTMOC(EPHOTO JIABJICHNUS, TEMIICPATYPBI H BIKHOCTH
Ha ocHOBe MUKpODBM 1 1mppoBoro ceHeopa BME280.
Tema 9. OCHOBbI ABTOMATH3ALMH H3MEPEHUH Ha OCHOBE MPOMBIIIJICHHBIX KPEHTOB 1
SCADA-crcrem. KoHienus BEpTyaibHbIx mpruoopos Labview.

CTYJEHTOB

JISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
WU 10 UTOI'AM OCBOEHUSI JACHUTLINHBI
CTOSITEJIbHON PABOTbI

5.1. Texymuii KOHTPOJIb YCTIEBAEMOCTH (DCHTHHT-KOHTPOIb 1. peHTHHT-KOHTPOIIb 2, PEHTHHI -
KOHTPOJIb 3)

= L B

10.

11.

12.

13.

14.

15.

16.

17.

18.

LSt

20.

21
2.

PefTuHTr-KOHTPOJIb |

KakoBBI [/ ¥ 3a]1a9¥ aBTOMATH3AIMA U3MEPEHHI, HCTIBITAHNH 1 KOHTPOJISA?

HasoBHTE OCHOBHBIC H3MEpAEMbIC BETMUMHBI H 001aCTH U3MEpEeHUi?

HazoBHTE OCHOBHBIC BHbI B METOJIBI N3MEPEHUH, KOHTPOJIS 1 UCTIBITAaHWH?

[IpuHImn paboTEl, TOCTOMHCTBA M HEA0CTATKH, 06.1aCTh PUMCHEHHUSI U MCTPOJIOTMHCCKHLC

XapaKTePHUCTUKH PEOCTATHBIX npeoGpaszoBaTesich?

[IpuHIMI paboThl, TOCTOMHCTBA M HEIOCTATKH, 001acTh MPUMEHEHMS
XapaKTePUCTHKH TEH304YBCTBUTCIIBHBIX npeobpa3oBaTesn’

[TpuHIEn paboTEl, JOCTOMHCTBA W HEAOCTATKH, 0071acTh TTPUMEHCHUS
XapaKTePUCTHKH TePMOPE3HCTOPOB?

[IpuHEn paboThl, JOCTOMHCTBA U HEAOCTATKH, 0071acTh NTPUMEHCHHUS
XapaKTEePHUCTHKHM JICKTPOJIMTHICCKHX npeobpazoBatesiei?

[IpuHImn paboThl, TOCTOMHCTBA M HEIOCTATKH, 00s1acTh TIPUMEHECHHUS
XapaKTEPUCTHKH HH/LyKTHBHBIC npeobpasoBatesici’?

[IpuHIMn paboThI, TOCTOMHCTBA M HEAOCTATKH, 0071acTh TIPUMEHCHHUS
XapaKTePHCTUKH EMKOCTHBIX npeoOpazoBaTesien?

[IpuHIEn paboTEl, JOCTOMHCTBA U HEAOCTATKH, 061acTh TPUMEHCHHS
XapaKTePHUCTHKN HOHH3AIMOHHBIX npeoGpasoBareneit?

[IpuHIMI paboThI, TOCTOMHCTBA M HEIOCTATKH, 001acTh TTPUMEHCHHS
XapaKTePUCTHKH (HOTOICKTPHICCKIX npeobpazoBaTenei’?

[IpuHIMN paboThI, OCTOMHCTBA M HEJOCTATKH, 0071acTh NTPUMEHCHUS
XapaKTePUCTHKH TEPMOIEKTPHICCKIX npeobpazoBatesien?

[IpuHuMn paboThl, JOCTOMHCTBA W HENOCTATKH, 00J1acTh TTPUMECHCHUS
XapaKTePUCTHKU WH/YKITHOHHBIX npeobpasoBaresien?

IIpunuun paboTel, JOCTOMHCTBA ¥ HEJOCTATKH, 001acTh TIPUMEHEHUS
XapaKTEPUCTHKHU MbE30IIEKTPUHECKUX npeoOpazoBaTesieh?

[IpuriMn paGoThl, JOCTOMHCTBA W HCAOCTATKH, 0071acTh TIPUMEHEHHUS
XapaKTePUCTHKH IalbBAHNUCCKHX npeoOpazoBatelieit?

51

METPOJIOTHHCCKHUC

METPOJIOTHIECKHC

METPOJIOTHHCCKHC

METPOJIOTHHCCKHC

METPOJIOTUHICCKHUC

METPOJIOTUICCKHC

METPOJIOTHHCCKHC

METPOJIOTHHCCKNE

METPOJIOTHIECKHUC

METPOJIOTHHECKHC

METPOJIOTHHCCKHC

[IpuHimn paboTel, TOCTOMHCTBA M HEAOCTATKH, 0671aCTh TIPUMEHEHHUST ¥ METPOJIOTHHYCCKHC
XapaKTEPUCTHKH rajlbBaHO-MarHUTHBIX npeoOpa3oBaTesid Ha OCHOBE y¢ddexra Xosna?

[TpuHIM paboTH,
XapaKTEPUCTHKH JIEKTPUICCKUX TEPMOMETPOB COTPOTHBIIEHHSA?

JIOCTOUHCTBA H HCHOCTaTKH,O6HaCTb IIPUMECHCHHUS U METPOJIOTHIECKHC

[Tpuammn paboThl, JOCTOMHCTBA W HEAOCTATKH, 061acTh NPUMEHEHUST U METPOJIOTHHCCKHC

XapaKkTePUCTHKH TEPMOIJICKTPAIECKUX TEPMOMETPOB?

[Ipurnmn paGoThI, IOCTOMHCTBA M HEJOCTATKH, 06J1aCTh MPUMEHEHHUS W METPOJIOTHUCCKUC

XapaKTEPUCTHKH MThE30ICKTPUYECKUX TEPMOMETPOB 1 IHPOMETPOB?

JlaifTe KpaTKyIO CPAaBHHTENIBHYIO XapaKTePHCTHKY MIKpoDIBM Ha 0CHOBE TEXHOJIOTHH pasHBIX

TIPOM3BOIUTENEH MUKPOSJICKTPOHHBIX KOMITOHEHTOB?

[TocTpoiiTe CTPYKTYPHYIO CXEMY MikpodBM Arduino UNO?
Kak mpoOMCXOMT COIPSIKEHUC mukpoDBM
nocenosatenpubii naTepdeiic USB — UART (RS232 TTL)?

¢ TNepCOHAIbLHBIM KOMIIBIOTEPOM  Hepe3
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Kak mNpoMcxomuT — conpsbkenne  MuUKpoOBM ¢ LUA(PPOBBIMH  CCHCOpAaMK  HCpes
nocJieIoBaTeIbHbIe HHTEP(EHCHI >C, 1-Wire u SPI?

OlHIIATE OCHOBHBIC TIPHHIIAIIE ABTOMATH3ALMH W3MEPEHNI OTHOCHTEIIbHOH BIAXHOCTH 1
TEeMIIEpaTyphbl OKPYKalolIeH Cpesibl Ha OCHOBE MikpodBM u umposoro cencopa DHT117
OMWIINTE OCHOBHBIC MPHHIMIIBI aBTOMATH3AllMK W3MEPCHHH YPOBHS OCBCHICHHOCTH Ha
ocHoBe MEKPODBM u mudposoro cencopa BH17507?

OIMIIATE OCHOBHbIC NPUHIMIBI ABTOMATH3ALMU M3MEPCHHH aTMOC(EPHOTO  JIABJICHHSI.
TEMITEPaTypbl ¥ BJI@XKHOCTH HA OCHOBEC MUKpODIBM 1 LndpoBoro ceHeopa BME280?

JlaiiTe KpaTKyIO CPABHUTE/IbHYIO XapaKTePUCTHKY MPOMBIIICHHBIX ceTeit?

JlaliTe KpaTKyl0 CPaBHUTEJIBHYIO XapakTCPUCTHKY MPOMBIIIICHHBIX KOHTPOJIEPOB M
KpEeUToB?

JlaiiTe KpaTKylO CPAaBHUTENIBHYIO XapaKTCPUCTHKY METOZ0B undposoit naeHTHGUKaHN?

PelTHHT-KOHTPOJIb 2
[IpiBeIATE TPUMEPBI ABTOMATH3ALMH H3MEPEHHH [COMCTPHHUCCKIX pa3MepoB?
[IpuBeuTe NPUMEPHI ABTOMATH3ALMH M3MEPEHMH YPOBHEH IKHJIKOCTH M ChITYHHXN
MaTepuasos?
[IpuBeuTe IPHUMED CTPYKTYPHOU CXEMbI aBTOMATH3ALIMH M3MEPEHHUH YCHIHH?
[IpuBeuTe TPUMEP CTPYKTYPHOH CXEMbI aBTOMATH3ALUA M3MEpEHHH JIaBIeHUs?
[IpuBeuTe MPUMEP CTPYKTYPHOH CXEMbI aBTOMaTH3allNs M3MEPEHUH CKOPOCTH M pacxona
(BO3TyXa/5KUIKOCTH/CHIITyYHX MaTepHaos)?
[TpuBenuTe MPUMEp CTPYKTYPHOH CXEMbI aBTOMATH3AINH M3MEpEHHit BIIaKHOCTH
[IpuBeuTE MpUMEP CTPYKTYPHOH CXEMBI aBTOMATH3ALMH M3MEPEHHUH  KOHIICHTPAIlHH
pacTBOpPOB?
IIpuBeuTe IPHUMEP CTPYKTYPHOH CXEMbI aBTOMATH3ALMH M3MepEeHUI KOHLIEHTPALNU a30B?
Taite onpenenenne SCADA-cncTemam?
KakoBbI OCHOBHBIE KOMIIOHEHTBI, KOHILICTIIIUU ¥ apXHTCKTYPbI SCADA-cuctem?
[Ipuseaute mpuMepsl SCADA-cHCTEM, HA30BHTE HX 00J1acTH IPUMEHEHHS, TOCTOMHCTBA U
HEJIOCTaTKH?
OMUIINTE OCHOBHBIE TPHHIAIBI KOHIEMIMS BHPTYAIbHBIX H3MCPHUTCIBHBIX 11prodOpOB
Labview?
HazoBuTe 6a30Bble 3IEMEHTHI 1 QYHKLUHH cHeTeMbl Labview?
KpaTko OMUIINTEe CHHTAKCHC ¥ CEMAHTHKY A3bIKa MPOrpaMMHpOBAHIA Arduino?
Kax mpeicTaBIisioTes JaHHbIC (TIEPEMEHHBIC 1 KOHCTAHTBI), PYHKINHU U OMOIMOTEKH Ha A3bIKC
Apayuno?
[IpuBeauTe IpUMep MPOrpaMMHOI0 KOJIa Ha SI3bIKC ApJIyWHO JUIsl aBTOMATH3aIMH H3MEPEHHI]
KaKoH-1M00 GU3HYECKON BEIMYMHBI HA OCHOBE aHATIOTOBOTO ceHcopa?
[IpuBeauTe IIPUMEp MPOrPaMMHOT0 KOJIa Ha si3bIKE ApJyWHO JUIsl aBTOMATH3aLMH H3MEPEHHI
KaKoH-1100 GPU3NUECKOH BEJTMUHHBI HA OCHOBE umdposoro cexcopa?’
[IpuBeuTe nprMepsl HMPOBOi GUIIbTPALUH CUTHAJIOB?
[IpuBeMTE MPUMEPh! HHTEPIIONISALNH 1 SKCTPAIIOJISILNS pe3yIbTaToB U3MepeHni?

PelTHHT-KOHTPOJIb 3
JlaiiTe onpeeieHHe MOHITHIO KIIACC TOYHOCTH CPE/ICTB HU3MEpeHUi?
UTo TAKOE METOINKA BHITIOJTHECHUS H3MEPEHUH?
KaKoBbI METOIbI TTOBBILICHHS] TOYHOCTH M MTOMEXOYCTOHUHBOCTH 6a3oBbIx demenToB AUC?
KakoBbl HcTOuHMKHM norpemHoctet AWMC n WX HOPMHPYEMBIC METPOJIOTHYECKHE
XapaKTepUCTUKU?
Kak paccuuTHIBAIOTCS aOCOMOTHAsS, OTHOCHTENbHAS M MPHBC/ICHHAN MOrPEIIHOCTH
pe3yJbTaToOB H3MEPEHHUMA?
Kax paccumTBHIBAIOTCS aJUIMTHBHBIC W MYJIbTHIIMKATUBHBIC COCTABJISIIOIIME MOIPEIIHOCTECH
pe3yJIbTaToOB H3MEPEHUH?
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Kak onpeesstoTesi CUCTeMaTHIECKNE 1 rpy6ble MOTPEIHOCTH B HCXOTHOM psy?
Kax opranmsoBana paboTa rocy1apCTBEHHOTO MEeTpPOJIOTHYECKOro Hal30pa 3a ANC?
Kax mpoMCXO/IST HCTIBITAHMS, aTTECTallns | MOBEPKA AUC?

5.2. TIpoMesKyTOUHAS ATTECTAIHS 110 HTOTAM OCBOCHHS IHCUHTLIHHDI (hx3amMeH)

Borpoch! K 9K3aMEHY
KaKoBBI IIe/TH ¥ 3a/1adi aBTOMATH3aIlMH H3MEPCHHUH, MCITBITAHUI U KOHTpPOJISA?
HazoBuTe OCHOBHBIE H3MepsieMble BEJTHUHHBI U 0071aCTH U3MEepeHUN?
Ha30BHTE OCHOBHBIE BHIBI K METOIBI H3MEPEHUH, KOHTPOIS 1 UCTIBITAHUH?
IIpunumn paboTh, TOCTOMHCTBA M HEIOCTATKH. 0671acTh TPUMEHEHHUS W METPOJIOTHYCCKUC
XapaKTEPHCTHKH PEOCTATHBIX npeobpaszoBaTesich?
[Ipunmmn paboThl, TOCTOMHCTBA M HEIOCTATKH, 06/1acTh NPUMCHEHHUSI ¥ METPOJIOTHHECKNE
XapaKTEPHUCTUKN TEH304YBCTBUTE/IBHBIX npeoGpazoBaTeiu’
[Ipunuun paboTHI, JOCTOMHCTBA M HEJAOCTATKH, 001acTh IPUMEHEHHS U METPOJIOTHYCCKUEC
XapaKTEPUCTHKH TEPMOPE3UCTOPOB?
[Ipunumn paboTh, TOCTOMHCTBA M HEIOCTATKH, 001aCTh TIPUMEHEHHUSI U METPOJIOTHHCCKUEC
XapaKTEPHCTHKH 2JICKTPOJIMTHUECKIX npeoGpasoBareneit?
[Ipunumn paboThl, JOCTOMHCTBA W HEOCTATKH. 0671aCTb TIPUMCHEHUS M MCTPOIOTHHCCRIC
XapaKTePUCTUKA HHIYKTUBHBIC npeoGpasoareiieit?
[Ipuarmn paboThl, TOCTOMHCTBA M HEIOCTATKH, 06s1acTh MPUMECHEHHS W METPOJIOTMHCCKUC
XapaKTepPHUCTHKU €MKOCTHBIX npeoGpazoBaTenei?

10. HpI/IHHI/IH paGOTBI, OCTOMHCTBA U HEIOCTATKH, 001aCTh IIPUMEHCHHUS U METPOJIOTHUYCCKHC

11.

XapaKTepUCTHKHA HOHU3ALMOHHBIX npeobpaszoBaresien?
[Ipunnmn paboThl, JOCTOMHCTBA M HEIOCTATKH, 06J1acTh PUMEHEHHUSI M METPOIOTHHCCKHC
XapaKTEPUCTHKH POTOIICKTPHICCKHIX npeoGpasoparesei’?

12. IlpuHimn paboThl, JOCTOMHCTBA W HELOCTATKH, 06s1acTh PUMEHEHHs ¥ METPOJIOTHHCCKHC

XapaKTePUCTHKH TEPMOIIEKTPUICCKHIX rnpeobpasoBaTesien?

13, HpI/IHI_[PIH pa60T51, JIOCTOUHCTBA U HEA0CTATKHU, 00J1acTh MPUMCHCHHUS U METPOJIOTUICCKHC

XapaKTePUCTHKH MH/YKIIHOHHBIX npeoGpasoBatesen?

14. TTpuntmn paGoTHI, JOCTOWHCTBA W HEIOCTATKH, 0671aCTh TIPUMEHEHHUSA W METPOJIOTHHCCKUC

XAPAKTEPUCTHKH TThE30ITCKTPUHCCKUX rpeoGpazoBaTeei’?

15. [puHmmn paboThl, JOCTOMHCTBA W HELOCTATKH, 0671acTh IPUMEHEHHUSA W METPOJIOIHYCCKHLC

XapaKTePUCTUKH TallbBAHUICCKUAX rnipeoOpaszoBarenei’?

16. [Tpuntmn paGoThI, HOCTOMHCTBA M HELOCTATKH, 061aCTh TTPUMEHEHHS W METPOJIOTHUCCKHE

XapaKTEPUCTHKH IallbBaHO-MarHUTHBIX npeobpaszoBaTesii Ha OCHOBE ypdexra Xonna?

17. Tlpunrun paboThl, TOCTOMHCTBA M HEJOCTATKH, 0671aCTh TIPUMEHEHHS ¥ METPOJIOTHHCCKHE

XapaKTEPUCTHKH HIEKTPHUCCKUX TEPMOMETPOB CONPOTHBIICHHS?

18. [TpuHimn paGoThl, TOCTOMHCTBA W HELOCTATKH, 061acTh MPUMEHEHUS W METPOIIOIHHUCCKIC

XapaKTEPUCTHKH TEPMOITEKTPHICCKIX TEPMOMETPOB”

19. HpI/IHI_IPIH pa6OTbI, JIOCTOMHCTBA M HCJIOCTATKH, 00J1acTh IIPUMCHCHHS H METPOJIOTHHECKHC

XapaKTECPUCTHUKA MBE30AICKTPUIECKUX TEPMOMETPOB 1 ﬂl/IpOMeTpOB?

20. JlaiiTe KpaTKyiO CPABHUTEIBHYIO XapaKTCPUCTHKY MIKPODIBM Ha 0CHOBE TEXHOJIOTHH pa3HBIX

HpOH3B0,ZIHT€II€fI MHKpOBJ’IGKTpOHHLTX KOMI’IOH@HTOB(.7

21. ITocTpoiiTe CTPYKTYPHYIO CXEMY mukpodBM Arduino UNO?
22. Kax mpOUCXOIUT CONPSIKCHUC MHKpoDBM ¢ TEpCOHATBHBIM - KOMIIBIOTCPOM yepes

nocrenoparenphbii maTepdeiic USB — UART (RS232 TTL)?

23.Kak TpPOMCXOAMT  CONPSIKCHUC MHKpoDBM ¢ UMQpOBBIMH  CCHCOpaMM - HEPEs

[10CIIeJ0BaTE IbHbIC HHTEPHEHCH I>C, 1-Wire u SPI?

24. OnmuinTe OCHOBHBIC TPUHLMIIBI aBToMaru3alunu mMepeHnﬁ OTHOCHTCIIbHOf/JI BJIAKHOCTHU U

TeMIIepaTypbl OKPYKaIOIIeH Cpe/ibl Ha OCHOBE MukpoOBM 1 uu@poBoro ceHeopa DHT11?

25. ONUIIKMTE OCHOBHBIC TPHHIHKIIBI ABTOMATH3ANH M3MEpEHHIl yPOBHS OCBEUICHHOCTH HA

ocHoBe MuKpoOBM 1 1mupoBoro ceHcopa BH17507
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OUMMATE OCHOBHBIC IPWHIMILI ABTOMATH3ALMK HM3MEPeHHH aTMOC(EpHOTO  JIaBIICHHUS.
TeMITEpaTypbl U BIIXKHOCTH Ha OCHOBE MukpoIBM 1 nudposoro ceHeopa BME280?

JlaiiTe KpaTKylO CPaBHUTENBbHYIO XapaKTePUCTHKY MPOMBIILICHHBIX ceret?

JlaiiTe KpaTKylO CPaBHHTEJBHYIO XapaKTEPUCTUKY MPOMBIIJICHHBIX KOHTPOJIJIEPOB 1
KpEeUTOB?

JlaiiTe KpaTKylO CPaBHUTENIBHYIO XapaKTEPUCTHKY METO/LOB M poBON HICHTHHKALKH
[IpuBeanTe MPUMEPHI ABTOMATH3ALNH M3MepEeHHit TEOMETPHIECKHX pasMepoB’?

[IpuBeanTe NpPUMEPHI aBTOMATH3ALNH M3MepeHHil YPOBHEH IKHIKOCTH W ChIyqHX
MaTepuaios?

[IpuBemuTe MPEMEP CTPYKTYPHOH CXEMBbI aBTOMATH3AIIMH M3MEpPEHHUH YCHITHH?

[IpuBeauTe MpEMep CTPYKTYPHOH CXEMbI aBTOMATH3ALHNA M3MepeHHii laBIIeHHs

[IpuBeauTe NMPUMEP CTPYKTYPHOH CXEMBI aBTOMATH3ALHNS M3MEPEHUI CKOPOCTH M pacxojia
(BO3ayXa/ KU IAKOCTH/CBITY X Mareprasion)?

[IpuBemuTe IPUMEP CTPYKTYPHOH CXEMBI aBTOMATH3AIMH M3MepeHn i BIaXKHOCTH?
[IpuBenuTe NPHMEP CTPYKTYPHOH CXEMBI aBTOMATH3ALMH M3MEPEHNH KOHIEHTpAInH
pacTBOpOB?

[IpuBeuTe TIPEMEP CTPYKTYPHOH CXEMbI aBTOMATH3ALNH H3MepeHUil KOHUEHTPALUH ra3oB”?
Taitte onpenenerne SCADA-cucTemam?

KakoBbl OCHOBHBIE KOMITOHEHTBI, KOHLICTIIUNA U apXUTCKTYPBI SCADA-cuctem?

I[Ipuseaute mpumepbl SCADA-cHCTEM, HA30BUTE HX 00J1acTH TIPUMEHEHHUSI. JTIOCTOMHCTBA H
HEJIOCTaTKH?

OmnMIIATE OCHOBHBIE TPHHIMIBI KOHIENIMS BHPTYAIbHBIX H3MCPUTC/IBHBIX 1pudopoB
Labview?

HazoBuTte 6a30BbIe SIEMEHTHI 1 GyHKIMHA cHcTeMbl Labview?

KpaTko omuImnTe CHHTAKCHC W CEMAHTHKY A3bIKa MPOrpaMMHpOBaHH Arduino?

Kak rmpeacTaBIisiioTes TaHHbIE (TTePEMEHHBIC 1 KOHCTAHTHI), QYHKIIMN U OMOJIMOTEKH Ha A3bIKC
ApaynHo?

[IpuBeuTe MPUMEpP MPOTPAMMHOI0 KOJIA Ha S3bIKC ApJIyMHO JUIS @BTOMATH3AIlMK H3MEPeHIH
KaKoM-160 QU3AIECcKOH BETMYIMHBI Ha OCHOBE aHAJIOTOBOTO ceHcopa?

[IpuBenuTe MpUMEpP NPOTPAMMHOI0 KOJIA Ha SI3BIKC ApJLYMHO JUIS aBTOMATH3AlMK H3MEPEHHH
KaKoH-1m00 Gpu3nIecKoi BEIIMINHBI Ha OCHOBC i poBOro ceHcopa?

[IpuBeuTe NIpHMEpBl THPPOBOH GUIBTPALMH CHTHAJIOB?

[IpuBeIMTE TIPUMEPBI HHTEPITOJISILIAN ¥ SKCTPArOISILis pe3y/IbTaToB M3MepeHni?

JaitTe ompe/ieICHAE MOHATHIO KITAcC TOTHOCTH CPEACTB WU3MepeHUH?

UTo Takoe METOIMKA BBIOJIHEHUS H3MEPEHHH?

KAKOBbI METOIbI IIOBBIIIEHAS TOYHOCTH M IIOMEXOYCTOHUUBOCTH OA30BbIX JICMCHIOB AUC?
Kakosbl wmcrTounnkd norpemnocteii AUC W WX  HOPMHPYEMbIC METPOJIOTHHCCKHC
XapaKTepUCTHKHU?

Kak pacCuMTBIBAIOTCS AaOCOJIOTHAs, OTHOCHTENbHAs M [PUBCICHHAA MOTPEIIHOCTH
pe3yJIbTaTOB H3MEPEHUH?

Kax pacCUMTHIBAIOTCS a/UIMTHBHBIE M MYJIBTHIUIMKATHBHEIC COCTABIAIOMINAC MOTPeIIHOCTEH
pe3yJIbTaTOB N3MEPEHUN?

Kax onpeensiores CACTEeMaTHIECKHE | TPYObIe MOrPELTHOCTH B HCXOLAHOM psiy?

Kak opraHn3oBaHa paboTa rocy1apCTBEHHOTO METPOJIOTHIECKOTO HA/30pa 34 ANC?

Kak mpoucXo/IsIT HCIIBITAaHHsl, ATTECTALlMs U TOBCPKa ANC?

5.3. CamocTOsITe/IbHAS padoTa 00y4aromerocs.

[IprMepHBIE TEMBI KypPCOBOTO NPOCKTHPOBAHU.
Tema 1. ABTOMATH3aIMs! PA3JINYHBIX BH0B H3MCPEHUH Ha OCHOBE M3BCCTHBIX pelLIeHUH.
Tema 2. ABTOMATU3ALMS U3MEPEHUH ICOMETPUIECKHX Pa3MEPOB.
Tema 3. ABTOMATH3AINS N3MEPEHHUH YPOBHEH KUIAKOCTH W ChINTyYHX MATCPUATOB.
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Tema 4. ABTOMATH3ALMS M3MEPEHUH H3MEPCHHS yCUIINH.

Tema 5. ABTOMATH3AIMsI H3MEPEHNH JIaBJICHHS.

Tema 6. ABTOMATH3AIMS H3MEPEHUI CKOPOCTH M PacXo/ia.

Tema 7. ABTOMATH3AIMS H3MEPEHNH BIXKHOCTH, H3MCPCHHC KOHIIEHTPALMK pacTBOPOB.
Tema 8. ABTOMATH3AIMs H3MEPEHUH KOHICHTPALMH Ta30B.

doHI  OIEHOYHBIX — MaTepHalloB (OOM) 1 TIpOBENCHHS  aTTCCTAlny YPOBHSI
c(hOpMHPOBAHHOCTH KOMITCTCHIMH O00yJalomuxcs MO JUCIHUILUIMHE oopmiisieTcss  OTIS/IbHBIM
JIOKyMEHTOM.

6. VAEBHO-METOJANYECKOE U MHO®OPMALMOHHOE OBECIEYEHHE
JTUCHUIIIMHbI

oo KHuUroo0ecne4eHHoCTh

M3 1aHus e
Hayinuue B 2JIEKTPOHHOM KaTaJlore Jb( T

T OcHOBHas nuteparypa* 4
Jlateimenko K.I1. ApromaTH3anus W3MepeHHH, HCTIbITAHNH

Y KOHTpONs [DIIeKTPOHHbIN pecype]: yueGHoe noco6ue/
Jlatbinenko K.JL— DIEKTPOH. TEKCTOBbIC INaHHBIC.—
CapatoB: By3oBckoe 00pa3oBaHue, 2013.— 307 c.
Jlateimenko K.II. ABromarn3anus M3MEpEHHH, KOHTPOIS 1
UCTIbITAaHUH [DneKkTpOHHBIH pecypcl: KypCOBO€ \
npoekrupoBanue/ JIaTbILICHKO K.IL, Tonosun B.B.— 2013 http://www.iprbookshop.ruf’2039l
DIeKTPOH. TEKCTOBbIC NaHHbBIC.— CapatoB: By3oBckoe ‘
obpasosanue, 2013. - 166 c. |

6.1. Knuroooecne4eHHOCTh
( HanMeHOBaHUE JUTEPATYPbl: aBTOP, HA3BAHUE, BAL

W3JaHus, U31aTeJIbCTBO

|
http://www.iprbookshop.ru/20390

Jlemerkos H.IT. [IporpaMMHpOBAHKE 1 KOH(PUTYPUPOBAHHE
TIPOMBILICHHBIX CeTEH [DJ1eKTPOHHbIH pecype]: ydeOHoe \

BoitroBu4 n.J. WHTemeKTyalbHble CEHCOpbI

[DnexTpoHHbIii  pecypel/ Boiirosud W.JI., KopcyHCKuii \

B.M.— DeKTpOH. TEKCTOBbIE AaHHbIC.— M.: UHTEpHeT- 2016 http://www.iprbookshop.ru/52223 \

VuupepcuteT MHOOPMALMOHHBIX Texnosoruit (MHTYHUT), \

2016.— 1164 c. |
JlonoiHUTEIbHAst IMTCpaTypa _'4

nocodue/ Jlemenkop H.IL— JNEKTPOH.  TEKCTOBBIC
JaHHblE.— M.: MOCKOBCKH rocyAapCTBEHHbBIH
TeXHUUECKUI YHUBEPCUTET UMCHN H.D. baymana, 2010.—
116 c.

JlaTauky [DNEeKTPOHHBIH pecypc]: crpaBoYHOE nocobue/
B.M. Lllapanos [# ap.].— DJIEKTPOH. TEKCTOBBIC JaHHbIE.—
M.: Texnocthepa, 2012.— 624 c.
llle6ankoBa JI.B. MHMKpPOBOJIHOBbIC 1 yJbTPa3BYKOBbIE
CeHCOpbl  [DNEKTPOHHBIMH pecypc]:  yuedHoe nocobue/
llleGankoBa JI.B., Jlerkuii B.H.,, PomomuH B.b.—
DNEeKTPOH. TEKCTOBBIC naHHble—  HoBOCHOMPCK:
HoBocuOHpCKuit rocy1apCTBEHHbIH TEXHUYECKUH
HupepcureT, 2015.— 172 ¢.

2010 http://www.iprbookshop.ru/31 176
\

6.2. Ilepuoanveckue H3IAHU
1. XKypuan «CoBpeMEHHbIE TEXHOJIOTHH ABTOMATH3AIMIY | DIIEKTPOHHBIH pecype]. URL:
http:/http://www.cta.ru/

6.3. InTepHeT-peCYPpChI
1. Tlopran 'OCT [DsexTpOHHBIA pecype]. URL: http://www.gost.ru/

2. Topran Libelium ™ [Ds1eKTPOHHBIH pecype]. URL: www.libelium.com/
3. Iopran Atmel ™ [DeKTPOHHBIA pecype]. URL: http://www.atmel.com/




13

ITopran ARM ™ [Srnextponnbiit pecype]. URL: http://www.arm.com/
ITopran Microchip ™ [Dnexrponnbiit pecype]. URL: http://www.microchip.com/
[lopran PCB Piezotronics ™ [DnexrporHubiit pecype]. URL: http://www.pcb.com/
Topran IEEE Standards Association [91eKTpOHHBIA pecypc]. URL: http://standards.iece.org/
. Iopran National Instruments ™ [D1eKTPOHHBIN pecype]. URL: http://ni.com/
Iopran Arduino CC [Dnexrponnbiit pecype]. URL: https://www.arduino.cc¢/
10. Ilopran  Honeywell ™  Sensing [DnekTpoHHBIA  pecype]. URL:
http:/sensing.honeywell.com/

© %N v o

7. MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE TUCHUIIIAHbI

Jluisi peanu3anuy JAHHON AMCLHIITHHBI MMEIOTCS CIICUMAIbHBIC TTOMCIICHHUS JUTA TIPOBCACH I
JaHSTHH  JIEKIIMOHHOTO  THIA, 3aHATHM  [PaKTHYECKOro/J1adopaTtopHOro  Tma,  KypcoBOIO
IIPOEKTUPOBAHHs (BBIMTOTHEHNS KYPCOBBIX PabOT), IPYNIOBBIX M HHIMBHIYaTbHBIX KOHCYJIbTAILIHH,
TEKyIIEro KOHTPOJIS M TPOMEXKYTOYHON aTTECTALMH, & TaKKe TOMCIICHHS T CaMOCTOSITETbHON
pabOTBI: ayUTOPHH, OCHALUEHHbIE MYJIbTHMEAMA 000pYOBAHHEM, KOMIILIOTEPHbIE KIACChl ¢ AOCTYHIOM B
MHTEPHET, ayAUTOPHH 6e3 crielManbHOro 000py10BaH .

[lepedeHb MCTIOIB3YEMOTO JIMIIEH3HOHHOTO POTPAMMHOTO obecrieuenns: Microsoft Windows,
Microsoft Office, Google Chrome, Labview (nemoBepcns), Arduino, T10 E-154



_ K.T.H.. JIOUCHT kadeapor YKTP Opuios JLIO.

JKHOCTb, NOAIKUCH)

PaGouyio mporpamMy CoCTaBrJI
(®UO,

PereH3eHT e b

(mpeacTaBUTEIb paboronarelist) (/L// AN G / W, y il //4/ /‘/yfjfyffk /// ?’ gZ
4 (M(CTO paboThl, JOJIKHOCTb, OUO, néAnucs)

I[IporpaMMa paccMOTpeHa 1 on00peHa Ha 3acelaHnH xagephl YKTP

TIporokon Ne 1 ot 30.08.2021 rona J i

3apeytomuil kadeapoi

K.T.H., JOIEHT KagpegpﬂK_T_Bngog 10.A.
(®UO, noanuco)

Pabouast mporpamMma paccMoTpeHa 1 on00peHa 2 : )
Ha 3aCEIAHAN YIeOHO-METOIMUCCKOH KOMHCCHH HarpaBJICHHs 17.01.04 /1 /2/{ g eu /_{{{fﬁ//

IIpotokon Ne 1 oT _30.0?.2021 roja y
[Ipencenaresib KOMUCCHH . Lot A J?/, 0,,/12/,[//,%, W — 7 f’%

(®UO, 1OMKHOCTB, HONMHC)




JIMCT NIEPEYTBEPXJIEHUWS
PABOYEM ITPOT'PAMMBI TACIHHUILINHBI

Pa6oyas nmporpamma ogo6pena Ha 20022[ 25 y4eOHBIH rof
[Iporokon 3acenanus kapeapst Ne /7 o 90, 0F A2 ropa
3aBenyromuii Kageapoit o

a4

PaGogas nporpamma o06pena Ha y4eOHBIH rojt
ITpotokon 3acenanus xageapor Ne oT roaa
3aBenyromuii kageapoii

Pabouas nporpamma ono6pena Ha y4eOHBIN rof
ITporokon 3acenanus xagempsr No oT roja
3aBenyromuii kadeapoii

PabGouas nporpamma ogo6peHa Ha y4eOHBIN TOJ
IIporokon 3acenanus kadeapst Ne oT roja
3aBenyromuii kadeapoi

Pabo4as nporpamma ogo6peHa Ha y4eOHBIN Tof
ITporokon 3aceranus xapenpbr No oT roja

3aBenyrommii kadeapoit

Pabouas nporpamma omo6peHa Ha y4eOHBIN ToJ
ITpoTokon 3acenanus xadeapbr Ne oT roja

3aBenyromuii kapeapoi
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