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1. IIEJIX OCBOEHUS AU CIUITJIMHBI

LlensMM OCBOEHUS JUCIMIUIMHBI «ABTOMATH3aUs U3MEPEHUH, KOHTPOJIS M UCIIBITAHHN» SIBJIS-
ercs H3ydeHHe Croco00B aBTOMATU3AIMH [0y YeHHUsT H3MEPUTENIbHON HH(OpMAIMU, METOJIOB e IIpe-
oOpazoBanuss W 0OpaOOTKH, BHIOB KOHTPOJII M HCILITAaHUH, € HCIOJH30BAHUEM allapaTHO-
[POrPaMMHBIX M3MEPHTEIBHBIX KOMIIJIEKCOB, IPUMEHAEMBIX Ha MPEANPUATUSAX Ul PEIICHUs 3a1a4

yIpaBJICHUSA Ka4€CTBOM.

2. MECTO IUCHUIIZIMHBI B CTPYKTYPE OIIOII BO

JIMCIUIUTHHA «ABTOMATH3AIMS M3MEPEHHH, KOHTPOJISL M UCIBITAHUIT» OTHOCHTCS K BAPUATHBHOM
yactu 610ka 51.B.JIB.6 OITOII BO. Jlucnumiuna uzyyaercs B 8,9-M cemecTpax.

M3ydaemas JUCLUIIIMHA OCHOBBIBAETCS HA TAKMX JUCLHUILUIMHAX Kak «Maremarukay, «TexHoo-
TMM NIPUKJIAJHOTO MPOrPaMMHPOBAHUS U aHAIN3a JAHHBIX», «OCHOBBI YNPABICHHS Ka4eCTBOMY,
«DJIEKTPOTEXHHKA U DIIEKTPOHHUKa», « OCHOBBI KOHCTPYHPOBAHHUS CPEJICTB U3MEpeHUID), «Du3nyeckue
OCHOBHI H3MepeHuii», «Cetn DBM u cpencTBa KoMMyHHKanuii», «MHpOpManuoHHbIe TEXHOJIOTUH B
YIIPaBJIEHHH Ka4eCTBOM M 3aIlUTa HH(POPMALUK)

[lonydeHHbIe HABBIKK M 3HAHUSI 0000INAIOT HAKOIJIEHHBIH ONBIT B 00JIACTH METO/IOB H CPEJICTB
M3MepEHNH, HCIIBLITAHNH ¥ KOHTPOJISL, CIIOCO00B UX aBTOMATH3AIHH, a TAK)Ke MOTYT OBbITh HCIIOJIb30Ba-

HBI TP IIPOXOKIAEHHH MPETMIUIOMHO} IIPAKTUKK U BBIIOJHEHHH KBAIM()UKAIMOHHOK paboThL.

3. KOMIIETEHIUH OBYYAIOWIEIOCs, ®OPMHUPYEMBIE B PE3YJbBTATE
OCBOEHMUS AU CHUITJIMHBI
B mpoiecce OCBOEHUS IUCIUILIAHBL, Y CTYAEHTA JOIDKHBI ObITh CHOPMUPOBAHBI CIIEAYIONINE
KOMIIETEHIIUU:
npogeccuoHanbHbvie:
e CIOCOOHOCTBIO IPUMEHSATH 3HAHHUE 3a7a4 CBOEH IMPO(ECCHOHANLHON AESATENBHOCTH, UX
XapakTepUCTHKH (MOJENH), XapaKTepPUCTHKH METOIOB, CPEICTB, TEXHOJIOIHH, aJrOpUT-
MoB pemenust 3tux 3anad (11K-3);
B pesyibrarte 0CBOCHHS JUCIHILUIMHBI 00yYaromuics J0/DKEH JIEMOHCTPUPOBATH CIIEYIOLINE
pe3yabpTaThl 00pa3oBaHuUs:
3HAMb: METOJIBI TOJTYUeHHs H3MEPUTENBHON HHPOPMAIIUH, METOBI e Ipeodpa3oBanus U 00-
paboTKH, BHIBI KOHTpoJis 1 ucnbitanuit (11K-3);
yMemb; TPOM3BOAUTH PAcdeT IOrPENIHOCTeH IpH 00paboTKe M3MEpHTENbHOH HHpOpMALNH;
BBIOMPATh CPEICTBA M METOJbI MOJIYYEHHS H3MEPUTENbHOH HHPOpMAUHK; BHIONPATh H3MEPUTENIbHbIC
npeoGpazoBaTeny I HOCTPOEHHS aBTOMATH3UPOBAHHBIX H3MepuTebHbIX cucteM (ITK-3);
61adems. HaBBIKAMH 00pabOTKH M3MEpUTENbHON HH(QOpPMaIKy; HaBBIKAMHU IIOCTPOCHHS H3Me-

PHTEIBHBIX CHCTEM Ha OCHOBE TIPOrPaMMHO-AIApaTHBIX H3MepuTeIbHbIX kKommnekcos (ITK-3);



4. CTPYKTYPA U COAEPKAHUE JUCHUILJINHbI

O61mas TpyI0eMKOCTh U3yueHus IUCIHUILTHHEI cocTanseT 4 3E (144 vac.)

4.1 CTpyKTypa AU CHUIUTHHbI

Buet yueOHOU pabOTBI, BKIIIO- Ob6BpeM
. DopMBI TEKYLIETO
Yas caMOCTOATENbHYIO padoTy | y4deOHOI pa-
KOHTpPOJIA ycIIe-
< CTYJICHTOB OOTEL,
£ ( ) Bae€MOCTHU
3} U TPYJAOEMKOCTH (B 4acax C TIpUMEHE-
gl g £ P (no neoensam ce-
Ne|  Pazpen (tema) ol 5 HUEM HHTEp-
2| o gl 2| e mecmpa),
n/m  JUCHUIIINHBI 5| = z| E| 2| 2 AKTUBHBIX
ol 5| 8| &| 8| &l & dbopma mpoMexy-
qgggO:UmMeTOHOB .
o| E| E|l =2| 8] 9|~ | = 3 TOYHOH
T| S| 5| E| & B|O (B yacax / %)
= & 58| = aTTecTaluu
o Fos] S
=S| (no cemecmpam)
Pazgen 1. TexHu-
yeckoe obecreue-
HHE AaBTOMAaTH3U-
1 | poBanHBIX cucteM | 4 2 4 32| + 8/50
U3MEpEHuH, KOH-
TPOJIL M HCIIBITa-
HUU
Pazgen 2. Ilpo-
rpaMMHOe  obec-
NeueHHe  aBTOMA- |
2 | TH3UPOBAHHBIX 5’ 4 6 42 | + 6/50
CHCTEM  H3Mepe-
HUH, KOHTPOISA H
HUCTIBbITAaHUN
Paznen 3. Merpo-
Joruveckoe obec-
IIEUYCHUE AaBTOMa-
3 | THBUPOBAHHBIX 5 2 4 21 | + 2/50
CHCTEM  H3Mepe-
HHUH, KOHTPOJISL H
UCIIBITAaHU I
Bcero 8 14 95 | * 16/50 3auyer (8 ce-
MecTp)/IK3ameH(
9 cemecTp)




4.2 Coaep:kaHue JHCIHHILTHHBI

TeopeTrnueckuii Kypc

Pasnen 1. Texamueckoe oOeclieYeHHE aBTOMATU3UPOBAHHBIX CHCTEM U3MEPEHUH,

KOHTPOJISI K UCIIBITAHUM

1.1. Ilenn u 3a1a4n aBTOMATH3AIUN U3MEPEHHIA, HCIIBITAHKM B KOHTPOJIS

Hayunvie, mexnuyeckue, s5KoHOMUdeckue u coyuanvhvie yenu asmomamusayuu. Cmenenv agmo-
mamuzayuy. OcHoBHbLE 3a0a4U AGMOMAMU3AYUU USMEPEHUU, UCNLIMAHUL U KOHMPOIIA.
1.2. OcHOBBI U3MEPEHUI, UCIIBITAHUN U KOHTPOJIS

Hsmepsiemble 6enuyunbl, ooaacmu usmepenui. Buovl u memoovl usmepeHuti, KOHMpPOLs U UCnbl-
manuil. Buoel cpeocme usmepenuil. FzmepumenoHnole CueHAlbL.
1.3. AHanoroBble CEHCOPHI

Ananozogvie usmepumenvhvie npeoopasosamenu (HII) u oamuuxu (cerncoper). Memponozuiecxkue
xapaxmepucmuxu. Pezucmugnvle, meH304y6cmeumesnbHble, d1eKMponumuyecKue, UHOYKmugHvie, em-
KOCMHble, UOHUAYUOHHBLE, (DOMOINEKMPUYecKuUe, MepMOINEKMPUICCKUe U Nbe3021eKmpuiecKue u
Op. usmepumenvuvie npeobpazosamenu. CXembl €O21ACO6AHUA CUSHAN06. Dunempul, ycuiumen,
MOOYIAMOPbL U OeMEKMOPbL CUSHATOB.
1.4. ALIIT/LIAIT mpeobpa3zoBanue

Quzuueckas 0CHOBA AHALO20-YUPPO6020 npeobpazosanus. Jluckpemuszayus, KeaHmosauue, Ko-
ouposanue. Knaccupuxayus anano2o-yugposozo npeobpasosanus.: nopaspsiono20 KOOUposanus, no-
crnedosamenvpHo2o cuema, cledsue2o ypasrnogewusanus u op. Lugposoe npedcmasnenue usmepse-
Mbix genuyun. Peanuzayus ananoz2o-yugpposozo npeobpasosanus (ALII) u yugpo-ananozosozo npe-
obpazosanuti (LAII). Cucmemul cuucnenus, KoObl, UCHONb3YeMble 6 anano2o-yu@posvix u yugpo-
ananozoeeix npeobpazosamensx. Ilpunyunel 0eucmeus, OCHOGHbLE dNeMeHMbl, CMPYKMypHble CXeMbl
u xapaxmepucmuxu ALJIT u IJAIL
1.5. ILludposbie ceHCOPBI

Bunapno-yugpossie, uHPOPMAYUOHHO-YUPPOBbLE U UHMEINIEKMYAIbHbLE CEHCOPbL (0aMHYUKL).
Memponozuueckue xapaxmepucmuxu yugpoewix ceHcopos.
1.6. [{luppobie uHTEPGEHCHI

IHocnedosamenvrule wiunvl nepedayu OAHHbIX PC, 1-Wire, UART (RS232/485), SP1, USB, ICP.
1.7. KOMMYHHKAIIHOHHBIE TPOTOKOJIBI ¥ IPOMBIIIJIEHHBIC CETH

Hpomviuwnennvie cemu na ocnoge P-NET, Profibus, Modbus, HART, CAN. becnposoonvie ceH-
copuoie cemu Libelium ™, Wireless HART.
1.8. Muxpormporeccopsl 1 MUKpoOBM

Coepemennuie Muxponpoyeccopsl u MukpoIBM na ocrnose mexnonoauii npouseooumeneti MUukpo-
1eKkmpounbx Komnonenmog Intel ™ ARM ™, Atmel ™ Microchip ™
1.9. [IpoMbIlIUIEeHHBIE KOHTPOJITIEPHI U KPEHTHI

Cospemennvie mexonoauu coopa u obpabomku Oaunvix National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.
1.10. Metos! upoBoil HACHTU(DUKALUH

Paououacmomnuas (RFID), wumpux-xo0st, QR-k00bi.
1.11. ABTOMaTH3aLMs Pa3INYHBIX BUIOB U3MEPEHUH, KOHTPOJIS ¥ HCIIBITAHUH



Aemomamusayus usmepenuil YposHetl JHCUOKOCMU U CHINYYUX MAMEPUALO8; A8MOMAMU3AYUSL U3-
MepeHull UzMepeHus YCUlull, asmomMamu3ayus usMepenull OaGNeHus; asmomMamusayus. usMepeHui
CcKOpOCMU U pacxood; agmomMamu3ayus U3MepeHuti G1adCHOCMU, U3MepeHue KOHYeHmpayuu pacmeo-
PO8; ABMOMAMU3AYUSL USMePeHULl KOHYEeHMPAayuu 2a306.

Paznen 2. [IporpamMmMHoe o0eclieueHHe aBTOMATH3UPOBAHHBIX CUCTEM U3MEPEHUN,

KOHTPOJISI U UCIIBITAHU I

2.1. Jlucneryepckoe ympasienue u cobop maHupX (SCADA-cucTeMsr).

Ocnosnvie 3a0auu, peuwaemvie SCADA-cucmemamu. Ocnoguvie komnonenmor SCADA. Konyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Humezpupoeannvle 6 npomvluilienHvle KOHMPOJLEPbl
SoftLogic SCADA-cucmemwr. Ysazeumocmu. Ipumepor SCADA-cucmem - OpenSCADA, Labview u Op.
2.2. OcHoBI rpapuyeckoro nporpammuposanust AUC B cpene National Instruments ™ Labview.

Ipoepammuas cpeoa. Konyenyus eupmyanvhozo npubopa. Hcnonvsosanue 2paguyecko2o npo-
epammuposanust. bazogvle snemenmol U QYHKYUU.

2.4. Ocuossl nporpammupoBanus AVIC Ha ocHoBe MEKpoDBM B cpene Arduino.

Asvik npoepammuposanus. Cunmaxcuc u cemanmuxa. Komnunsmop. Onepamopui, Oannvie (ne-

peMennble U KOHCmanmot), yHKyuu u 6udIUomexu.
2.5. Ilporpammuas 00padoTKa pe3yIbTaTOB H3MEPEHUI
OnmumansHas yupposas Guibmpayus, KOOUposanue uLPoOpMayuu, aneopummuvl KOHmpos. Hu-

MEPRONAYUsL U IKCMPANONAYUS Pe3YIbMamos usmepeHull

Pazgen 3. MeTposioruyeckoe obecneyeHye aBTOMaTU3UPOBAHHBIX CHCTEM U3MEPEHUH,

KOHTPOJISI ¥ UCIIBITAaHUAMN

1.1. MeTpoJtorndeckue roxa3aTead CpeJICTB U3MEPEHUI

Knaccor mounocmu cpedcmes usmepenuti. Memoouka evinonnenus uzmepenutl. Memoowvl nogviuie-
HUSL MOYHOCMU U NOMEXOYCMOUYUBOCMU 0A306bIX 21eMEHMOE.

1.2. ITorpemHocTy pe3y/IbTaToB aBTOMAaTU3HPOBAHHBIX H3MepUTEIbHBIX cucteM (AVC)

Hemounuku noepewnocmetl, paciem noepewtnocmeti (abconomuas, OmHOCUMENbHAA U npue-
Oennas,), adoumueHole U MyJIbMUNIUKAMUGHbIE COCMABNAIOWUE NOZPEUHOCMeU Pe3yibmamos u3me-
penutl, Kax onpedensiomes cucmemamuyeckue u 2pyovle no2peutHocmu 6 UCXOOHOM POy, HOpMUpye-
Mble MempON02UYeCKUe XapaKmepucmuKu cpeocms usmepeHull.

1.4. l'ocynapcTBEHHBIM METPOJIOTUYECKUI HAN30D

Opeanuzayus Mempoio2uiecko20 HaA030pd 3d aGMOMAmMu3UPOCAHHLIMU CPEOCMEAMU UMepe-

Hutl, ucnetmanuti u koumpoas. Henotmanus, ammecmayus u noeepra AHC.
Tembl NPAKTHYECKUX 3AHATHI
1. Amnanoro-uudposoii u udpo-ananorossiii npeodpasonarens (ALI/IIAIT na ocnose E-154).

2. MWsmeputenpHble mpeobpa3zoBaTeny U JaTYUKU (ceHcopsl). OOIME MOHATHS U IPUHIMIIBI BKIIIO-
YEHUS] B U3MEPHUTEIbHBIE LIETIH.

3. Peocrarnbie npeoOpa3zoBareny.

4. TeH304yBCTBHUTEJIbHbIE IPEOOPA3OBATEIIH.

5. Tepmope3ucTopsl, 3JCKTPOJUTHIECKUE TPpeoOpa3oBaTelIu.

6. WuaykTuBHBIE TPpeoOpa3OBaATENH.



10.
11,
12.
13,
14.
15.
16.
17,
18.
19.
20.

21,

22,

23.

24.

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35,
36.

37.

EMkocTHBIE TpeoOpa3oBaTeH.

MoHu3airoHHbIe IpeoOpa3oBaTeiy.

dorosnekTpUIecKre IpeoOpa3oBaTeliu.

TepMmoaekTpudeckue npeoOpa3oBareiu.

WHyKIMOHHBIE IPe0Opa3oBaTeNu.

[Ibe303meKTpUYecKre IpeoOpa3oBaTeliy.

[anpBaHHYECKHE TpeoOpa3oBaTeIu.

["apBaHO-MarHUTHBIE IpeoOpa3oBaresu Ha ocHoBe 3 dexra Xoura.

DJIeKTpHUYECKIe TEPMOMETPBI COITPOTHBIICHHS.

TepmoanekTpuyeckre TEpMOMETPEIL.

[Tbe302/1eKTpUYECKIe TEPMOMETPBI, THPOMETPBHIL.

ABTOMaTH3aIUK H3MepeHuii Ha 6aze MukpoDBM. OTkpsITas apxutektypa Arduino.

OCHOBBI BBOJIa ¥ 06paboTKH IH(BPOBIX M AaHAIOTOBBIX CHTHATIOB Ha MUKpoOBM Arduino UNO.
Comnpspkenne MHKpoDBM ¢ HepCOHAIbHBIM KOMIBIOTEPOM Yepe3 IOCIICI0BaTeIbHbI HHTEP-
¢eiic USB — UART (RS232 TTL).

Conpsokenne MHKpoOBM ¢ nu@poBeIMH CeHCOpaMH 4Yepe3 MOCTIeN0BaTENbHbIE uHTepdencel
I’C, 1-Wire u SPL

ABTOMATH3ALHMS M3MEPEHHH OTHOCHTENHHON BIMKHOCTH U TEMIIEPATYPhbl OKPYXKAIOIMIEH CPE/IbI
Ha ocHOBe MUKpoDBM u mudpposoro cencopa DHTIIL.

ABTOMATH3aLMs U3MEPEHHIT YPOBHS OCBELICHHOCTH Ha OCHOBE MUKPODBM 1 1udpoBoro cenco-
pa BH1750.

ABTOMATH3alMs M3MEPEHHH atMOoCc(epHOro IaBleHHs, TEMIEpaTypbl U BIaXKHOCTH Ha OCHOBE
MukpoDBM u nudposoro cencopa BME280.

OCHOBBI aBTOMATH3AIlMH H3MEpEeHMil Ha OCHOBEe MPOMBIIUIEHHBIX KpeitoB u SCADA-cucTeMm.
KoHmenmus BUpTyalbHbIX MproopoB Labview.

ABTOMAaTH3aIHs Pa3IMYHBIX BUIOB H3MEPEHNH HAa OCHOBE M3BECTHBIX PCLICHUH.

ABTOMAaTH3aIUA H3MEPEHUN T€OMETPUYECKHUX Pa3MEpOB.

ABTOMAaTH3aLUs U3MEPEHUIN YPOBHEH JKUAKOCTH M ChITYYUX MaTepHaJIOB.

ABTOMAaTH3aIUs U3MEPEHUIN U3MEPEHUS Y CHIIHH.

ABTOMAaTH3aNUs U3MEPEHUN JaBJICHHUS.

ABTOMAaTH3aIKs U3MEPEHUN CKOPOCTH H pacxoja.

ABTOMaTH3aIUs M3MEPEHU I BIaKHOCTH, U3MEPEHUE KOHIICHTPAIIUH PACTBOPOB.

ABTOMAaTH3aIU U3MEPEHUI KOHIEHTPAIIUU Ta30B.

Metponorudeckoe obecriedeHue aBTOMaTH3MPOBAHHBIX H3MEPHTEIILHBIX CUCTEM.

Pacuer aGCONIOTHOMN, OTHOCHTEILHON U IIPUBEIECHHOMN OrPEITHOCTH Pe3yIbTaTOB H3MEPCHH.
Pacyer afUTUBHBIX M MYJbTUILUIMKATHBHBIX COCTABJISIOIIMX MOIPEUIHOCTEH PEe3yJIbTaTOB M3ME-
peHHUI.

OmnpeiesieHHe CUCTEMATHYECKUX M IPYOBIX MOTPENIHOCTEN B HCXOAHOM PAIY.



5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B cooterctBun ¢ tpebosanusmu ®I'OC BO no nanpasiaenuio noaroropku 27.03.02 «Ympas-

JIEHHE Ka4eCTBOM) pean3annsi KOMIETEHTHOCTHOIO IOAX0/a IPeyCMaTpuBaeT IHPOKOe UCIIO0NIB30-

BaHME B y4eOHOM IIPOIECCE aKTUBHBIX U MHTEPAKTHBHBIX (JOPM IPOBENEHHUS 3aHSATHH B COYCTAHUU C

BHeayMTOPHOH paboToif. O6pa3oBaTeNbHBIMU TEXHOJIOTHSIMH, MCIONB3YEMBIMH B mporecce o0yde-
HUSI 10 KYPCY «ABTOMATH3aLUs H3MEPEHHH, KOHTPOJIS ¥ UCIIBITAHHIT» SIBIISFOTCS:

® KOMITBIOTEPHBIE CUMYJISLIUHU;

e IMCKYCCHH, B TOM YHCJIE U B COCTaBe UCCIIEN0BATEIbCKOM IPYIIIIBI,

® pa300p KOHKPETHBIX CUTYaI[Hii;

e TPEHHHIU 110 NMPUMEHEHHIO CHCTEM aBTOMATH3aI[MM U3MEPEHHH, KOHTPOJsS U HCIbITAHWH, B
TOM YHCJIE ¥ 3a/1a4 B 00JIaCTH YIIPABJICHUS KA4ECTBOM U METPOJIOIHH;

e TPEHWHIH IO IPUMEHEHHIO IPOrPAMMHBIX CHCTEM H KOMILIEKCOB Ul pelleHus 3a1ad B o0ia-
CTH aBTOMATH3AI[H{ U3MEPEHUH, KOHTPOJIS ¥ UCIBITAHUH.

e Marepuasbl By30BCKMX M BHYTPHUBY30BCKHX TelekoH(epenuuii B cetu Internet, a takxe mare-
PHAIIBI MEXTyHAPOIHBIX U POCCHICKUX HAyIHBIX KOH(epeHui B 00/1acTH IPUMEHEHHS aBTO-
MaTH3UPOBAHHBIX U3MEPUTEIIBHBIX CUCTEM.

B pamkax yueGHOro Kypca IpeayCMOTPEHBl MacTep-KIAaCChl 9KCIEPTOB U CICHHAINCTOB Ha OC-
HoBe webinar koMnanuii National Instruments ™. Buneo webinar yka3aHHBIX CIIEHAIUCTOB HaXOIST-
csl B 0OIIEM JOCTyIe B ceTH Internet Ha COOTBETCTBYIOIIMX CAHTax, a TaKKe MPEIOCTaBIAIOTCS 00y-
YAIOLIUMCS B JIOKAJIbHON BEPCHUH.

TeopeTuyecknii MaTepHall HOCUT IPOOJIEMHBIH XapaKTep, OTPaXaeT NMpOQuIIb MOATOTOBKHU CIIy-
1ateseil 1 HOCUT XapaKTep caMoCTosiTeIbHOro u3ydenus B e CPC.
O6pasoBatesbHbIe TEXHOJIOTHHU, UCMONB3Y€EMbIe NPH pealu3aliii pasinyHbIX

BUJIOB Y4eOHOI paboThl

Ne Pa3nen (tema)

n/n JIUCLMTLTUHbI . .
TeopeTuueckuii MaTeprall (B BUAE CAMOCTOSATEIIbHON PabOThI CTYAEHTOB)

Pazmen 1. Texuu-

KoMMbloTepHble CUMYJISALHN, AUCKYCCUM, B TOM YMCJI€ M B COCTAaBE MCCIIEI0Ba-
yeckoe oOecrnieye-

TENBCKOI Tpymibl, pa3bop KOHKPETHBIX CHUTyalMi, MPE3eHTallMX M OMOpHbIE
KOHCIIEKTBI, MaTepHaibl BY30BCKUX M BHYTPHBY30BCKHX TeleKOH(epeHLuii B
cetu Internet, a Takke MaTepualbl MEXIyHapOIHBIX M POCCHHCKHX Hay4YHBIX
KoH(pepeHLHl B 067acTH aBTOMAaTH3alM¥ M3MEPEHHUId, MacTep-KIacchl dKCHep-

HUE AaBTOMAaTHU3U-
1 POBAaHHBIX CHCTEM
U3MEPEHMI, KOH-
TpONsd M MHCIbITA-
HUH

Paznen 2. [Ilpo-
rpaMMHOe  ofec-
neyeHne aBTOMa-
2 TU3UPOBAHHBIX
CHCTEM  U3Mepe-
HU, KOHTpOJA U
UCTIBITAHU I
Pa3nen 3. Metpo-
jorudeckoe oodec-
neyeHne aBTOMa-
TU3UPOBAHHBIX

TOB ¥ CNIELMAIIMCTOB Ha OCHOBE webinar.

KOoMMNbIOTEpHbIE CUMYJISLIMHY, AUCKYCCUH, B TOM 4MCIIe M B COCTaBe MCCJIEN0Ba-
TeJILCKOM TpyInbl, pa3bop KOHKPETHBIX CHUTYalMi, MPE3eHTalMHU W ONOpHbIE
KOHCIIEKTBI, MaTepuasibl BYy30BCKUX M BHYTPHBY3OBCKUX TeJEKOH(EpeHUHUi B
cetu Internet, a Takke Marepualbl MEXIYHAapOIHbIX M POCCHHCKMX HAyYHBIX
KoH(pepeHLHii B 00JacTH aBTOMAaTH3alMH M3MEPEHMH, MacTep-KIacchl IKCIep-
TOB U CIELIMAJINCTOB Ha 0OCHOBe webinar.

KoMMNbIOTEpHBIE CUMYJISLIMHK, AUCKYCCHH, B TOM YMCJIE M B COCTAaBE MCCJIEN0BA-
TENbCKOIl TpyMIbl, pa3bop KOHKPETHbIX CHTyalMil, NPe3eHTalMd M OMOpPHbIE
KOHCIEKTBI, MaTepHajibl BY30BCKUX W BHYTPHMBY30BCKHX TelnekoH(epeHuuil B
cetu Internet, a Takke MaTepualbl MEXIYHAPOJHBIX M POCCHICKHMX HAy4HbBIX
KOH(epeHIHi B 00JacTH aBTOMaTH3aLUM M3MepeHHH, MacTep-KIacChl SKCIep-
TOB U CIIELMAJINCTOB Ha OCHOBE webinar.
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MOCTOSITEJIbHON PABOTBI CTYJAEHTOB.

Bonpocs! auist 3a4eta (8 cemecTp):
KakoBBI LIEJIH U 337124l aBTOMATH3AI[MH H3MEPCHUH, UCTIBITAHUH U KOHTPOJIsA?
HazoBuTe OCHOBHBIE U3MePsIEMbIE BEJIMUHHBI 1 00JIaCTH H3MEPEHHH?
HazoBuTe OCHOBHBIE BUIBI M METOJIBI H3MEPEHUH, KOHTPOJIA M HCIBITAHUI?
[Tpunmn paGoThl, TOCTOMHCTBA U HEIOCTATKU, 00JIaCTh IPUMEHEHHST 1 METPOJIOTHYECKUE Xa-
PaKTEPUCTHKU PEOCTATHBIX IIpeoOpa3oBaTeseh?
[Ipunmun paboThl, JOCTOMHCTBA U HEJOCTATKM, 00J1aCTh IPUMEHEHUS B METPOJIOTHYECKUE Xa-
PaKTepPUCTHKU TEH304yBCTBHTEIBHBIX IIpeoOpa3oBaTesu?
[TpunIMI paboThl, TOCTOMHCTBA U HEIOCTATKU, 00JIACTh IPUMEHEHHST B METPOJIOTHYECKHE Xa-
PaKTEPUCTHKH TEPMOPE3UCTOPOB?
[Ipunimn paboThl, JOCTOMHCTBA H HEJOCTATKH, 00J1aCTh IIPUMEHEHUS 1 METPOJIOTHIECKHE Xa-
PaKTEpPUCTHKH DJIEKTPOIUTHYECKUX ITpeoOpazoBareeii?
[Ipunnun paboTsl, JOCTOMHCTBA U HEJIOCTATKM, 00J1aCTh IPUMEHEHHUS] B METPOJIOrMYECKUE Xa-
PaKTepUCTHKU WHYKTUBHBIE IIpeoOpa3oBaTesien?
[Tpunnmn paGoThl, TOCTOMHCTBA U HEJIOCTATKH, 00JIaCTh IPUMEHEHUST 1 METPOJIOTHYECKUE Xa-
PaKTEPUCTHKA EMKOCTHBIX ITpeoOpasoBaresei?
[IpuHImn paGoThl, JOCTOMHCTBA H HEJOCTATKU, 00JIaCTh IPUMEHEHUS H METPOJIOTHIECKHUE Xa-
PaKTEpUCTHKU HOHHU3AMMOHHBIX IIpeoOpa3oBaTenen?
[IpuHIun paGoThl, TOCTOMHCTBA M HEJOCTATKU, 00J1aCTh IPUMEHCHHS U METPOJIOIHYECKUE Xa-
PaKTepUCTHKU (HOTODIEKTPUUECKHX ITpeodpa3oBaresnei?
[IpurnuI paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh IPUMEHEHHUS 1 METPOJIOTHIECKUE Xa-
PaKTEPUCTUKU TEPMOIJICKTPHIECKHX ITpeoOpasoBaTeseii?
[Ipunum paboThl, JOCTOMHCTBA H HEJOCTATKU, 00JIaCTh IIPUMEHEHHUS 1 METPOJIOTHYECKUE Xa-
PaKTEPUCTHKU HHIYKIMOHHBIX IpeoOpa3oBaresiei?
[IpuHnun paboThl, TOCTOMHCTBA U HEJOCTATKU, 00JIaCTh IPUMEHEHHS 1 METPOJIOTHYECKUE Xa-
PaKTEPUCTHKH MbE303JIEKTPUUECKHX IpeodpasoBaTenei?
[Ipuniun paboThl, JOCTOMHCTBA H HEJOCTaTKU, 00J1aCTh IIPUMEHEHUS 1 METPOJIOTHIECKHE Xa-
PaKTEpPUCTHKH IalbBAHMYECKUX IpeobpasoBaTenei?
[IpuHuun paGoThl, TOCTOMHCTBA M HEJOCTaTKH, 00JIaCTh IIPUMEHEHHST 1 METPOJIOTMYECKHE Xa-
PaKTepHCTHKH ralbBaHO-MarHUTHBIX peobpasoBareny Ha ocHoBe addexra Xosa?
[Ipunumn paGoThl, TOCTOMHCTBA U HEIOCTATKH, 00JIaCTh MPUMEHEHUSI B METPOJIOTHYECKUE Xa-
PaKTEPUCTHKH DIIEKTPHYECKUX TEPMOMETPOB COIPOTUBIIEHUSA?
[Tpunimn paGoThl, TOCTOMHCTBA U HEJIOCTATKH, 00JIaCTh TIPUMEHEHUS 1 METPOJIOTHYECKHE Xa-
PAKTEPUCTHKU TEPMOIEKTPHIECKUX TEPMOMETPOB?
[IpuHIMI paGoTh, JOCTOMHCTBA U HEIOCTATKU, 00JIaCTh PUMEHEHHS B METPOJIOTHYECKHE Xa-
PaKTEPUCTUKHU MbE303JIEKTPHICCKHX TEPMOMETPOB H THPOMETPOB?
JlaiiTe KpaTKyIo CpaBHUTEIBHYIO XapakTepHCTUKY MUKpPoOBM Ha 0CHOBE TEXHOJIOTUH PasHBIX
[POM3BOIUTEIEH MUKPOITIEKTPOHHBIX KOMIIOHEHTOB?
[TocTpoiite cTpyKTYpHYIO cxemy MUKpoOBM Arduino UNO?
Kak npoucxoauT conpspkeHne MHKpoOBM ¢ mepcoHalbHbIM KOMIIBIOTEPOM Yepe3 I0CIe/10-
parenpHbl uaTepdeiic USB — UART (RS232 TTL)?
Kak mpoucxoaut conpspkerne MUKpoOBM ¢ nudpoBeIMu ceHCOpaMu vepe3 MociieoBaTellb-
uble nuTepdeiics 1°C, 1-Wire u SPI?
OnuImure OCHOBHBIE TPUHIUIBI ABTOMATH3allMH M3MEPEHHH OTHOCHTEIBHOU BJIAXKHOCTH H
TeMIIepaTyphl OKpyXKaromeil cpezibl Ha ocHoBe MEKpoOBM n mudposoro cencopa DHT11?
OnumuTe OCHOBHBIE MPUHIIUAIIBI aBTOMATH3AIMU U3MEPEHUH YPOBHS OCBEIICHHOCTU Ha OCHOBE
MukpoOBM u mudposoro cencopa BH1750?
ONUIINTE OCHOBHBIE IPHHIMIIEI ABTOMATH3ANH H3MEPEHUH aTMOCEPHOTO TaBICHNs, TEMIIe-
paTyphI ¥ BIXKHOCTH Ha 0CHOBe MUKPoOBM 1 mudposoro cencopa BME280?
JlaiiTe KpaTKylO CPaBHUTENBHYIO XapaKTePUCTHKY HPOMBIILIEHHBIX CETeH?
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. JlaiiTe KpaTKyIO CPaBHHTEJBHYIO XapaKTEPUCTUKY MPOMBIILIEHHBIX KOHTPOJLIEPOB U KPeHTOB?

Bonpocsl st 5x3amena (9 cemectp):
JlaiiTe KpaTKyIo CpaBHUTEIbHYIO XapaKTePHCTUKY METOI0B U(poBOii niaenTuuKkauu?
[IpuBenUTe MPUMEPHI ABTOMATH3AI[MH U3MEPEHUH reOMETPUIECKUX Pa3MepoB?
[TpuBenuTe IMpUMEpPHI aBTOMATH3ALUH M3MEPEHUH YPOBHEH XHUIKOCTH M CBHINYYHX MaTepua-
70B?
[IpuBeUTE IpUMEP CTPYKTYPHOI CXeMBbI aBTOMATU3AIUK U3MEPEHUH yCHITHit?
[IpuBeuTE IPUMEP CTPYKTYPHOM CXeMBI aBTOMATU3ALUA U3MEPEHHHN [TaBIeCHUs?
[IpuBenuTe mMpUMep CTPYKTYPHOH CXEMBI aBTOMATH3allds M3MEPEHHM CKOPOCTH M pacxoja
(BO3 Ly Xa/’KUAKOCTH/CHITYYHX MaTepHAIOB)?
[IpuBeUTe NPUMEP CTPYKTYPHOM CXEMBI aBTOMATH3AIMH U3MEPEHUHN BIIAXKHOCTH?
[IpuBeuTe pEMeEp CTPYKTYPHOH CXEMBI aBTOMATH3alluk M3MEPEHUI KOHLEHTPAlMH pacTBO-
poB?
TIpuBeuTe IPUMEp CTPYKTYPHON CXEMBI aBTOMATH3ALMK H3MEPEHUH KOHIEHTPALIH a30B?
Jaiite onpenenenne SCADA-cucremam?
KakoBBI OCHOBHBIE KOMIIOHEHTEI, KOHLENIMH B apXUTeKTypbl SCADA-cucTem?
ITpuseaute npumepsl SCADA-cucTeM, Ha30BUTE HX 00J1aCTH IPUMEHEHHUS, JOCTONHCTBA U
HEIOCTATKU?
OnuIIMTe OCHOBHBIE NPUHIMUIBI KOHIENIWsS BHPTYAIBHBIX M3MEPUTEIBHBIX MPHOOPOB
Labview?
HazoBute 6a30Bble dieMeHThI ¥ (GYHKIHU cucTeMbl Labview?
KpaTko ONMIINTE CHHTAKCHC M CEMaHTHKY sI3bIKa MPOrpaMMUpoBanus Arduino?
Kak mpencTaBisioTcs faHHble (epeMeHHbIe H KOHCTAHTBI), QyHKIMY 1 OHOIHOTEKH Ha A3bIKE
Apnyuno?
[IpuBeauTe MpUMEp MPOrPAMMHOIO KOZa Ha sI3bIKe APIYHHO JUIs aBTOMATH3AlMU H3MEPEHHH
KaKo#-T1u60 (U3MUeCKON BEIMUMHBI Ha OCHOBE aHAJIOTOBOIO CeHcopa?
[IpuBenuTe IpUMEp MPOrPAMMHOTO KOJa Ha si3bIKe APIYHHO JUIS aBTOMATH3ALNH H3MEPEHUH
KaKOH-11u60 (PU3UUECKON BEJMYMHBI Ha OCHOBE IIU(PPOBOro cencopa?
[Ipusenute puMepbl TUGPOBOI GHIBTPAIUM CUTHAIIOB?
IIpuBeMTE IIPEMEPHI HHTEPIIONSIIMK U SKCTPAIIONAIHMS PE3yIbTaTOB H3MEPEHNN?
JlaiiTe ompeeeHne TIOHSTHIO KJIacC TOYHOCTU CPEJCTB H3MEPEHUH?
Y10 TaKoe METO,IMKA BBIOJTHEHUS H3MEPEHHM?
KaKxoBbI METO/IbI [IOBBIIIEHHUS TOYHOCTH M MOMEXOYCTOWYMBOCTH 0a30BbIX 2neMeHToB AVC?
Kaxossl uctounuku mnorpemHocteid AVIC u BX HOpMUPYEMBIC METPOJIOTUYECKUE XaPAKTEPH-
CTUKH?
Kak paccuuThIBarOTCsl aGCOJIOTHAS, OTHOCHTENIbHAS W IPHUBE/ICHHAs MOTIPEIIHOCTH Pe3yJibTa-
TOB H3MepeHUi?
Kak paccYuTHIBAIOTCS 8 JUTHBHBIC U MYJIbTUIIMKATUBHBIE COCTABJIAIONIME OTPEIIHOCTEH pe-
3yJIbTATOB U3MEPEHUN?
Kax onpezensiorcs cucTeMaTHIecKe U rpyoble OrpelHoCTH B HCXOJHOM Psity ?
Kax oprannsoBana paGoTa rocy[apcTBEHHOTO MeTpooruyeckoro Haazopa 3a AVC?
Kak mporcxoaT ucnbITanus, artecranus 1 nosepka AUC?

CamocTosiTesibHas paboTa 0aKkasaBpa

B npomuecce camMocTosITeNbHOM paboThl OaKanaBp yriayOJeHHO U3ydaeT TEOPETUYCCKHIl Kype 1
BBITIOTHSAET KOHTPOJILHYIO paboTy, JKeJIaTeJIbHO B COOTBETCTBHM C TeMoi Oymyiei OakaiaBpcKkoii BbI-

MyCKH
MOCTO

oit kBanH(HKAIMOHHON paGoToii. Hinke mpeacTapieH NPUMEPHBIH MepeueHb BOIPOCOB Ul Ca-
ATEILHOTO U3Y4YEHHS.
1. BecnpoBonuble cencopubie cetd Libelium.

2. CoBpeMeHHBIE aHAITOTO-[[H(POBBIE U MU(PO-aHATIOTOBBIE IPEOOPA30BATEIH.

3. MHTeekTyabHble JaT4HKH.

4. Cucremsl nporpammuposanusi SCADA.

5. IlepcreKTHBEI pa3BUTHS ABTOMATH3HPOBAHHBIX H3MepHTENbHBIX cucteM (AUC).
6. Vszsumoctu AVC.



7. VYAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OGECIIEYEHHE

JUCHUITJINHBI
Ne ABTOp, Ha3BaHUE, BUI U31aHNU, Ion KonuuecTtBo Hanndue B KonuyecTtBo ObecneueH-
1/ W3/1aTeJIbCTBO u3Ja- 3K3EMIUIAPOB | BJIEKTPOHHOM CTYIEHTOB, HOCTb CTYJEH-
n HUS B Oubnuorexe o6ubnoTeke | oOydarolMX- | TOB JIMTEPATY-
Bal'y Bal'y cs 1o poit, %
HarpasJe-
HUIO
1 2 3 4 5 6 7
OcCHOBHasl TUTEpaTypa
Jlatbimenko K.II. ABToMaTH3auus
WU3MEpEHU, UCTIBITAHUN U KOHTPOJISI Pexum
[DnekTpoHHBI pecypc]:  yuebHoe JOCTyTa:
1 | nocooue/  Jlarbimenko  KIL— | 2013 1 http://www.ipr 8 100
DNeKTPOH. TEKCTOBbIE [aHHbLIE.— bookshop.ru/2
CapatoB: By3oBckoe oOpasoBaHue, 0390
2013.— 307 c.
Jlatbimenko K.II. ABToMaTu3zauus
U3MepeHHii, KOHTPOJIS U UCIBbITAHUM Pexxum
[DnekTpoHHBIH pecypc]: KypcoBoe JocTyna:
2 | npoekruposanue/ Jlateimenko K.II., | 2013 1 http://www.ipr 8 100
TConoBuH B.B.— DeKTpOH. TEKCTO- bookshop.ru/2
Bole naHHble.— CapartoB: By30B- 0391
ckoe obpa3oBanue, 2013. - 166 c.
Boiitrouu M.J[. MHTEN1EKTyalIbHBIE
cencopbl [DJeKTpOHHBINH pecypc]/ Pexxnm
Boiitopuu  W.J[.,  KopcyHckuii J0CTyma:
3 | B.M.— DrnekTpoH. TekcToBble gaH- | 2016 1 http://www.ipr 8 100
Hple.— M.: IHTepHeT-Y HUBEPCUTET bookshop.ru/5
HHpopMaMOHHBIX Texnonoruit 2223
(MHTYUT), 2016.— 1164 c.
JlonosHUTEIbHAS IUTEPATYPa
JemenkoB H.II. Ilporpammuposa-
HHe W KOHQUIYypUpOBAaHHME IpPO-
MBILIEHHBIX ceTell [DIeKTPOHHEI Pexum
pecypc]: yueGHoe mocobue/ Jlemen- JOCTyTa:
4 | xoB H.IL— DnekrtpoH. Tekcrobie | 2010 1 http://www.ipr 8 100
naHHele.— M.: MOCKOBCKUH rocy- bookshop.ru/3
JAPCTBEHHbI TEXHHYECKUH  YyHH- 1176
epcuter umenn H.D. baymana,
2010.— 116 c.
Jatunku [DneKTpoHHBINH pecypc]: Pexxum
cnipaBouHoe nocobue/ B.M. Illapa- JOoCTyma:
5 | noB [u mp.].— OnexTpoH. Tekcro- | 2012 1 http://www.ipr 8 100
Bole gaHHele— M.: TexHocdepa, bookshop.ru/1
2012.— 624 c. 6974
Ille6ankoBa JI.B. MUKPOBOJIHOBbLIE
¥ yJbTpa3ByKOBbIe CEHCOpbI [Dnek-
TPOHHBIH pecypc]: yueOHoe moco- Pexxum
oue/ lllebankoBa JI.B., Jlerkuii JocTyna:
6 | B.H., Pomonun B.B.— DOmnekrtpon. | 2015 1 http://www.ipr 8 100
TEKCTOBbIE  JmaHHble.—  HoBocu- bookshop.ru/4
Oupck: HoBocubupckuii rocynap- 5108

CTBEHHbI TEXHUYECKUI YHHUBEPCH-
ter, 2015.— 172 c.

IMepuoanyeckue U3 1aHUs
1. Xypnan «CoBpeMeHHbIe TEXHOJIOTHH aBTOMATH3aUMWy [DJIEKTPOHHEIH pecype]. URL:

http:/http://www.cta.ru/ (nata obparuenus 30.03.2015)




HuTepHeT - pecypcebl

1. Tlopran TOCT [Dnekrponusii pecypc]. URL: http:/www.gost.ru/ (nata oOparienus
30.03.2015).

2. Tlopran Libelium ™ [Dnexrpornsii pecypc]. URL: www.libelium.com/ (zata obpameHus
30.03.2015).

3. Iopran Atmel ™ [Dnextpornsii pecypc]. URL: http://www.atmel.com/ (mata oOparieHus
30.03.2015).

4. Tlopran ARM ™ [Dnekrponnsii pecype]. URL: http:/www.arm.com/ (gara oOpauieHus
30.03.2015).

5. Hopran Microchip ™ [Dnextponnsiii pecype]. URL: http:/www.microchip.com/ (nara odpa-
menus 30.03.2015).

6. ITopran PCB Piezotronics ™ [DnextponHsii pecype]. URL: http://www.pcb.com/ (nara obpa-
mrenus 30.03.2015).

7. Hopran IEEE Standards Association [Dnexrponnbiit pecype]. URL: http://standards.ieee.org/
(mata obpamenus 30.03.2015).

8. TTopran National Instruments ™ [Dnexrponnsrii pecype]. URL: http://ni.com/ (nata oGpare-
aust 30.03.2015).

9. Iopran Arduino CC [Dnextponnsiii pecypc]. URL: https://www.arduino.cc/ (rara oOparteHus
30.03.2015).

10. TTopran Honeywell ™ Sensing [Dnekrponnsriii pecype]. URL: http://sensing.honeywell.com/

(nara o6parenus 30.03.2015).

TocyaapcTBeHHbIE CTAHAAPTHI

1. TOCT P 8.673-2009 I'CH. JlaTuuk¥ UHTEIUIEKTyaJbHbIC U CHCTEMbI HU3MEPUTEIILHBIC HHTEII-
nekryanbHbie. OCHOBHBIE TEPMHHBI U OIPE/ICIICHHS.

2. TOCT P 8.825-2013 I'CH. JlaTuuk¥ UHTEJUIEKTYaJIbHBIC U CHCTEMbl HU3MEPUTEIILHBIC MHTE]I-
JNeKTyabHble. MeTOoIbl yCKOPEHHBIX HCIIBITaHUH.

3. TOCT P 8.734-2011 I'CH. JlaTuuku MHTEUIEKTyaJIbHBIC U CHCTEMBbl MU3MEPHUTEIILHBIE HHTEII-
JeKTyalbHble. MeTo/ bl METPOJIOrH4eCKOTO0 CAMOKOHTPOJIA.

4. TOCT P MDBK 60770-3-2016 JlaTuuku i1 NPUMEHEHHsS B CHCTEMax YyIPaBICHHs IPOMBIII-
neHHbIM poueccoM. YacTs 3. MeTo/1bl OLEHKU XapaKTePUCTUK HHTEIUICKTY AlIbHBIX JIaTIHKOB.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHbI

Jucrmmuea «ABTOMATH3AIMs H3MEPEHUH, KOHTPOJIS W HMCIBITAHUN» YMTACTCS Ha Kadenpe
VKTP na ee MaTepuanbHoii 6ase. JleKIuOHHbIE 3aHATHS IPOBOATCS B ayauropun 306-2, naboparop-
Hble pabOTBl B KOMIIBIOTEPHOM Kilacce ayuTopus 332a-2.

Aymurtopus 332a-2 — KOMIIBIOTEPHBIH KJ1ace, MOIKIIFOYCHHBIH K CETH YHUBEPCUTETA 1 WuTepHer.
O6opynoBanue BkmoyaeT: [I9BM — 10 mTyk; My IbTHMEMAHBIA IPOCKTOP. AyIUTOPHUS 306-2 BKIIIO-
qaeT 000opyIOBaHKE: MYJIbTHME/UAHAS HHTEPAKTUBHAS 10CKa HUPMBI «Hitachi StarBoard», HOyTOYK,
MYJIbTUMEIURHBIN IIPOEKTOP.

[Ilpy [pOBEJEHMH 3aHATHIl HCIOIB3YeTCs —CNeIyrolllee HpOrpaMMHOE — ObecreueHue:
Labview (gemo-Bepcus), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board
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