MununcrepeTso odpazosanust 1 Hayku Poceniickoii ®exepannn
deepaabHOE TOCYIApCTBEHHOE OI0KETHOE 00pa3oBaTe/IbHOe YUPEKICHHUE
BBICIIEr0 NPO(eCcCHOHATEHOr0 00pa3oBaHusl
«BaaauMupcknii rocy1apcTBeHHbIH YHHBEPCHTET
uvenu Aaexcanapa I'puropbesnda n Hukosas I'puropsesnia CTo/1eTOBBIX)

Bary)

Cg el it )

"L D

'3

A.A TTandunon

2015 .

PABOYAS ITIPOI'PAMMA JJUCHUILJINHBI

«ABTOMATH3ALUS U3MEPEHUM, HCIIBITAHUN U KOHTPOJIS

Hanpasnenue noarotosku: 27.03.01 «CranaapTu3anus U METPOJIOTHL)

[Ipodunb MOArOTOBKH: -

YpoBeHb BBICIIEr0 00pa3oBaHus: OakanaBpuar

®opma 00ydeHus: 0YHasg

" TpyI0eMKOCTb i — [pakTtuy. | JlaGopart. CPC, dopma MpoMeKyTOYHOTrO
emMecTp e . 3aHaATHd, | paboTHI, | Lo - KOHTPOJIS
o : : Jac. yac. : (aK3./3a4er)
7 5/180 18 18 18 99 Dx3amed (27 4acoB)
Wroro 5/180 18 18 18 99 Dxzamen (27 4acoB) |
Baamumup 2015



1. HEJIM OCBOEHUS AU CHUITJIMHbI

[le/sIME OCBOEHHMS JMCIMILIAHBL «ABTOMATH3AIHsL M3MEPEHHIi, HCIIBITAHUH 1 KOHTPOJIS SBJLA-
eTcsl H3ydeHHe CIIoco00B aBTOMATH3AIMH MOy YEHNS N3MEPUTEIIBHOH uH(pOpMAIHU, METOJIOB €€ Ipe-
o0pa3oBaHusl M OOpaGOTKM, BHIOB KOHTPOJS M MCIBITAHHH, C HCIOJIB30BAHMEM allapaTHO-
[IPOrPAMMHBIX H3MEPUTEIBHBIX KOMILUIEKCOB, NPUMEHSCMBIX HA MPENPUATHSIX JUIs PEHICHUs 3a/at
YIIPaBJICHHSI KAYE€CTBOM.

2. MECTO JJUCOUIIJIMHBI B CTPYKTYPE OITOI1 BO

JIMCIMIUIAHA «ABTOMATH3ALHS H3MEPEHHUH, HCIIBITAHMI ¥ KOHTPOJIS» OTHOCHTCA K BapHaTUBHOM
gactu 6roka B1.B.J[B.7 OITOII BO. JlucuuiunHa u3y4aercs B 7-M ceMecTpe.

M3yyaemas JUCIHILIMHA OCHOBBIBAETCS HA TAKHMX JIMCHMIUIMHAX KaK «Maremarukay, « TexHoio-
MM [PUKIAZHOTO TIPOTPAMMHPOBAHHS M aHatu3a JaHHBIX», «OCHOBBI YHPABICHMS KaueCTBOMY,
«DNeKTPOTEXHUKA U IIEKTPOHHKA», « OCHOBbI KOHCTPYMPOBAHUS CPCCTB u3MepeHuity, «PusudecKue
0CHOBHI M3Mepenuity, «Cetn DBM n cpezcra KoMMyHHKanuii», «MEGOpMAIMOHHbIC TEXHOIOTAH B
YIIpaBJIEHAN KA4eCTBOM M 3alluTa HH(OpMAaLHm

[onydeHHBIe HABBIKM U 3HAHHS 0000IIAIOT HAKOIICHHBIH ONBIT B 00J1acTH METOJIOB U CPEICTB
M3MEPEHMIA, CTIBITAHHI 1 KOHTPOJIA, CIOCOOO0B HX aBTOMATH3aINH, & TAKKE MOTYT OBITH HCIIOJIb30BA-
HBI TIPH ITPOXOKICHHH IIPE/UIMITIOMHON PAKTHKH U BBIOJHEHIH KB (PUKAHOHHON pabOTHI.

3. KOMIETEHIIUA OBYYAIOWETOCSsI, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUS JTUCHUITINHBI
B npouecce OCBOCHHS JUCHMIUINHBL, Y CTYAEHTA JIOJDKHBI OBITH c(HhOPMHPOBAHBI CIIEAYIONINE
KOMIIETEHIIUH:
npogheccuonanvuvie:
e  CIOCOGHOCTBIO BBIIOIHATH PAOOTHI IO METPOJIOTHYECKOMY 00CCIICUCHHIO M TEXHUIECKO-
My KOHTPOJIIO, MICIOJIb30BaTh COBPEMEHHbIE METO/IBI M3MEPEHHH, KOHTPOJIS, UCIIBITAHUHA
u ynpasnenust kadectBoM (I1K-3);
e CIIOCOOHOCTBIO ONpPENENATh HOMEHKIATYPy MU3MEpPSeMBIX M KOHTPOJIUPYCMBIX MapameT-
POB HPOYKIMH U TEXHOJOTHYECKUX IPOLECCOB, YCTAHABIMBATE ONTHMATBbHBIC HOPMBI
TOYHOCTH W3MEPEHMH M JOCTOBEPHOCTH KOHTpOJIsS, BBIOMpATh CPEICTBA U3MEPEeHUuN U
KOHTPOJIsA, pa3pabaTbBaTh JOKAIbHbIE MOBEPOYHBIC CXEMbl W IPOBOAUTE IOBEPKY, Ka-
JIGPOBKY, FOCTHPOBKY U PEMOHT CPE/ICTB N3MEPEHHH (TTK-4);
B pe3ynbTaTe OCBOEHHS THCHMILIMHBI 00Y4YalOMHICA TOKEH NEMOHCTPHPOBATH CIIEIyIOMIHE
pe3ysbTaThl 00pa3oBaHHUs:
3HaMb; METOJBI TIOJTyYeHHs U3MEePUTEIbHON HH(OPMAIIH, METO/IBI €€ npeoOpasoBaHust U 00-
paboTku, BUBI KouTposst 1 uenbitanui (ITK-3, [1K-4);
yMemb: TIPOM3BOJUTL pacdeT HorpermHocteii mpu oOpaboTke U3MEpUTEIBHON MHpOpMAIHH;
BBIOMPATH CPEJICTBA M METO/bI MONYYEHHUs U3MEPHTEIBHOMU nH(pOpMAIIK; BEIOMPATh U3MEPUTEIIBHBIC
1peoOpa3oBaTesu sl IOCTPOSHUS aBTOMATH3HPOBAHHBIX NU3MCPUTEIIBHBIX CHCTEM (TIK-3, TIK-4);
61a0emp.; HABBIKAMH 0OPabOTKH M3MEPHUTENBHON HH(OPMAIMH; HABBIKAMU IOCTPOCHHSA U3ME-
PUTEJIBHBIX CUCTEM Ha OCHOBE MPOrPaMMHO-AMIapAaTHRIX H3MCPUTENIBHAIX KOMIITIEKCOB (TIK-3, [1K-4);



4. CTPYKTYPA U COAEP)KAHHUE JUCHUIIJINHbBI

OGmast TPy I0eMKOCTb H3ydeHus aucuuminnbl coctapnget S5 3E (180 uac.)

4.1 CTpyKTYypa AHCHMILIMHbI

Buas! yaeOHOH paboThI, BKIIIOYAst
CaMOCTOSTENIBHYIO paboTy CTy-

O0nem yuebd-

DopMBI TEKY-
Iero KoH-

o JICHTOB HOM paboThL,| TPOJIs yCIeBa-
= 1 TPYI0EMKOCTD (B Uacax) C TIPUMEHEHH eMOCTH
No Pl frests) § % €M UHTEpaK- | (Mo Heoeniam
8| o O | ¥ v THUBHBIX Me- | cemecmpa),
/rl  JUCIUIIIMHEL 3 = 2| 2| 2| B
O S = | &= § Sl E o § TOJIOB dopma npo-v
2 g E = g AR (B wacax / %)| MeKyTOUHOIi
S8 é L§ % < aTTecTalluy
= e |~ (no cemecm-
pav)
Paznen 1. Texum-
yeckoe obecreye-
HHE  aBTOMATH3HU- 1 Peiitunr-
1 | poBaHHBIX cHUcTeM | 7 6- 6 6 | 6 33 | * 6/50 KOHTpOJIb Nel
U3MEpEeHu, KOH- (6 Henest)
TPOJISE W HUCIbITA-
1302071
Paznen 2. Ilpo-
rpaMMHOe oOecrie-
YeHHe  aBTOMATHU- 7 PeitTunr-
2 | 3MpOBaHHBIX  CH- | 7 | ; 6 6 | 6 33 | + 6/50 KOHTpOJIb No2
CTeM  HM3MEpEHUH, (12 Henens)
KOHTPOJII U HCIIBI-
TaHUH
Pasymen 3. Merpo-
joruyeckoe obec-
NeyeHue aBTOMaTH- 13 Peiitunr-
3 | supoBaHHBIX cu-| 7 | - | 6 6 | 6 33 | + 6/50 KOHTpOJIb Ne3
CTeM  HU3MEpEHHI, 17 (17 menens)
KOHTPOJIE U UCIIBI-
TaHUH
Bceero 18 18 |18 99 | + 18/50 IK3aMeH




4.2 Copep:xaHue JHCUHIIHHBI
Teopernueckuii Kype

Pasnien 1. Texanueckoe oOecrieyeHre aBTOMATH3HPOBAHHBIX CUCTEM M3MEPEHUH,

KOHTPOJISL ¥ UCHBITAaHUHN

1.1. Llenu ¥ 3a1auy aBTOMATH3ALNH U3MEPEHUH, UCIIBITAHUN 1 KOHTPOJIA

Hayunvie, mexnuyeckue, SKoHoMuueckue u coyuanvuvie yeau asmomamusayuu. Cmenens agmo-
mamuzayuy. OCHOGHbIE 3a0auU AGMOMAMUAYUU USMEPEHUU, UCNBIMAHUL U KOHMPOAL.
1.2. OCHOBBI H3MEPEHU, UCIIBITAHUN U KOHTPOJIS

Hsmepsiemble eenuuunst, o0nacmu usmepenutl. Budbl u memooer usmepenuil, KOHMPOIL U UCNbL-
manuil. Buoer cpedcme usmepenuti. Hzmepumenvhvle CUSHANLbL.
1.3. AHaJIOTOBBIE CEHCOPBI

Ananozosvie usmepumensuvie npeodpazosamenu (HII) u oamuuxu (cencoper). Memponozuieckue
xapakmepucmuky. Pesucmuenvie, men304y6cmeumenbuuie, d1eKmMpoIUMuiecKue, UHOYKMUGHbLe, eM-
KOCMHbLE, UOHUSAYUOHHbBLE, (POMOIIeKMPUYecKue, MepmModieKmpuieckue u nbe3021eKmpuieckue u
Op. usmepumenvuvie npeobpasosamenu. CxeMbl €021ac06anUs Cu2HANO08. Punbmpol, ycurume,
MOOYIAMOPLL U OeMEKMOPbl CULHATIOB.
1.4. ALITT/IIAII npeobpa3oBanue

Qusuueckas 0CHOBA AHANO20-YUGPO6020 npeobpazoeéanus. JJuckpemusayus, Keanmosawnue, Ko-
ouposanue. Knaccugurayus anano2o-yuppo6o2o npeodpazoeanus.: nopazpsoOHo20 KOOUpOBAHUs, NO-
Cledo6amenvio2o cuema, ciedaue2o ypasnoseuusanus u Op. Lfugpposoe npedcmasnenue usmepse-
mbix eenuuun. Peanuzayus ananozo-yugposozo npeotpaszosanus (ALI) u yugpo-ananozosozo npe-
obpazosanuti (IJAIT). Cucmemvl cuucienus, KoObl, UCNOIb3YyeMble 6 anano2o-yu@posvix u yugpo-
ananozosuix npeobpazosamensx. IIpunyunvt Oeucmeus, OCHOGHbIE dNIeMeHMbl, CMPYKMYpPHbLE CXeMbl
u xapaxmepucmuxu ALIT u IJAIL
1.5. lludpoBbie cEHCOPHI

Bunapmo-yugposuie, uHGOpMayuoHHO-yupposeie U UHMeNIeKMyaibHele CeHCopbl (Oamuuxu).
Memponozuueckue Xapakmepucmurku yupposulx ceHcopos.
1.6. Lludposbie nHTEpDEHCHI

Hocredosamenvrvie wunvt nepedauu oaunvx FC, 1-Wire, UART (RS232/485), SPI, USB, ICP.
1.7. KoMMyHHUKAI[MOHHBIE TPOTOKOJIBI ¥ IIPOMBIIIICHHBIE CETH

Hpomviunennvie cemu ua ocnose P-NET, Profibus, Modbus, HART, CAN. becnposoonvie cen-
copuvie cemu Libelium ™, Wireless HART.
1.8. Mukpormporeccopsl ¥ MUKpoOBM

Cospemennvle MUKponpoyeccopbl u MukpoOBM na ocrose mexrono2ui npouseooumelet MUKkpo-
anekmponnbix komnonenmos Intel ™ ARM ™, Atmel ™, Microchip ™
1.9. TIpoMBITILIEHHBIE KOHTPOJUIEPE! M KPEHTHI

Coepemennvie mexnonozuu coopa u 006pabomxu OaHHbIX National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.



1.10. Merozs! 1iud)poBOii HACHTHGUKALUH

Paouoyacmomuas (RFID), wumpux-ko0bt, QR-k00wbL.
1.11. ABTOMATH3AIHS PA3IMYHBIX BHIOB H3MEPEHHH, KOHTPOJISA U UCIBITAHUH

Aemomamusayus usmepenuil yposHetl JCUOKOCIU U CHLNYHUX MAMEPUALOE; ABMOMAMUIAYUSL U3~
MepeHuil usMepenus. YCunull; asmoMamu3ayus usmMepenui OAaGIeHus,; asmomamusayus uzmepeHull
CKOPOCMU U paACX00d, AGMOMAMU3AYUSL USMEPEHUL BLAJICHOCIU, USMePEeHUe KOHYEHMPpayuu pacmeo-

PO, A8MOMAMuU3ayUs UsMepeHutl KOHYeHmpayuu 2asoe.

Paznen 2. [IporpaMMHoe oOecriedeHre aBTOMAaTH3NPOBAHHBIX CUCTEM W3MEPEHUH,

KOHTPOJISI ¥ UCHBITAaHUU

2.1. Tucnerdepckoe ynpasnenue u c6op navHbX (SCADA-cucteMsr).

Ocnognoie 3aoauu, peuiaemvie SCADA-cucmemamu. OcrogHble KOMNOHEHMbL SCADA. Konyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Humeepuposannvie 6 npOMbLULIEHHbIE KOHMPOIIEPbL
SoftLogic SCADA-cucmemvt. Yazsumocmu. Ilpumepor SCADA-cucmem - OpenSCADA, Labview u op.
2.2. OcHossl rpaduueckoro nporpammuposanns AVIC B cpese National Instruments ™ Labview.

Ipoepammuas cpeoa. Konyenyus supmyansnozo npubopa. Hcnonvsosanue epaguyecko2o npo-
epammuposanus. bazoeuvie snemenmol u GYHKYuUl.

2.4. Ocnossl mporpammuposanust AVIC Ha ocHose MukpoOBM B cpene Arduino.

Hsvix npozpammuposanus. Cunmakcuc u cemanmuxa. Komnuiamop. Onepamopbl, oanmuwie (ne-

pemennble U KOHCMAHmbt), yHKyuU u 6ubIuomexu.
2.5. IIporpammuas 06paboTKa pe3yIbTaToB U3MEPEHUH
Onmumanvhasn yupposas Guiempayus, KOOUpoSaHue unGopmayuu, aneopummbol KOHMpPO.L. Hnu-

MepnonsYUs u SKCMPAnoayus pesylbmamos usmepeHui

Pasnen 3. MeTpoJiornyeckoe obecrnedyeHre aBTOMaTU3NPOBAHHBIX CUCTEM U3MEPEHUH,

KOHTPOJISI 1 UCHBITAHUN

1.1. MeTposioruyeckue moKazaTely CPeICTB U3MEPEHUH

Knaccwl mounocmu cpeocme usmepenutl. Memoouka evinonnenus usmepenui. Memoowt noguiuie-
HUSL TMOYHOCMU U NOMEX0YCMOUYUEOCmU 0A306bIX D]IEMEHMOE.

1.2. ITorpemHoCcT! pe3yIbTaToB aBTOMATH3UPOBAHHBIX H3MEPUTEIbHBIX CHCTEM (AHC)

Hemounuxu nozpewtnocmetl, paciem nozpeuHocmeii (Q0CONOMUAs, OmHoCUMeNbnds u npuee-
Oennas), adoumueHbvle U MYIbMUNIUKAMUBHbLE COCMABIAIOWUE NOZPEULHOCHIEN Pe3YIbMAmos usme-
penuii, Kax onpedensiomes. cucmemamuyeckue u epyovie nOpeutHocmu 6 UCXoOHoM POy, Hopmupye-
Mble MempoL02U4eCKUe XAPAKMEPUCIUKY CPEOCME USMEPEHUIL.

1.4. TocynapCTBEHHBINH METPOJIOTHYECKHIA HAI30P
Opeanuzayus Mempono2u4eckozo Had30pd 3a AGMOMAMUSUPOSAHHLIMU CPEOCEAMU usMepe-

HUll, ucnelmanuil u Konmpons. Fenetmanus, ammecmayus u n06epKa AHC.



21.

22.

23

24.

23,

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

37

TeMbl NPAKTHYECKHX 3aHATHI
Anatoro-uuposoii u mudpo-ananorosslii npeodpasosarens (ALIIITAIL na ocHoBe E-154).
HsmepurensHble TpeobpasoBaren ¥ JaTuuku (cencopsr). OOIIHe MOHATUS W IPUHIHIIBL BKIIO-
YeHHsI B U3MEPUTEIIbHBIE LIEIH.
PeocrarHbie npeoOpa3oBaTeIH.
Ten304yBCTBUTENEHBIE IPEOOPA3OBATEIH.
TepMOpe3UCTOPHI, TEKTPOIUTHIECKHE Ipeodpa3oBaTeliy.
NuayKTHBHBIE Tpe0Opa30BaTEeIH.
EMKkocTHBIE TpeoOpazoBaTely.
MonusairoHHbIe IpeoOdpa3oBaTeliu.
dorodstekTpuIecKue npeodpa3oBaTeIH.
TepmosnekTpuueckue Ipeodpa3oBaTey.

. lnpyxuuoHHbIe TpeoOpa3oBaTeliu.

[Tbe30251eKTpUYecKUe IIpeodpa3oBaTeIH.

. TanpBannudeckue npeodpazoBareiu.

[anbBaHO-MarHUTHBIE IpeoOpa3oBarein Ha ocHoBe a3 dexra Xoura.
DIeKTpUYECKUE TEPMOMETPEI COIIPOTHBIICHHS.

. TepMOdIIEKTpHUECKHE TEPMOMETPHI.
. TIpe30271eKTpHYECKHe TEPMOMETPEI, THPOMETPBL.

ABTOMAaTH3aIUK n3MepeHuii Ha 6aze MuKpoOBM. OTKpbITast apXHUTEKTYpa Arduino.

OCHOBBI BBOJIA ¥ 06pabOTKM IHU(PPOBBIX ¥ AHATOTOBEIX CHTHATIOB HAa MEKPOOBM Arduino UNO.
Conpspkenre MHKpoOBM ¢ mepcoHaIbHBIM KOMIIBIOTEPOM Hepes [I0CJICIOBATEIIbHBIA MHTEP-
deitc USB — UART (RS232 TTL).

Conpskenre MuKpoOBM ¢ muppoOBBHIMH CCHCOpaMM 4Epe3 IOC/IEN0BaTCIBHBIC uHTEpdEnch
I>C, 1-Wire u SPL

ABTOMATH3AIMS M3MEPEHHIT OTHOCHTENBHOI BIQXKHOCTH M TEMIIEPAaTypbl OKPYIKAIOMIEH CPE/Ibl
Ha ocHOBe MUKpoDBM u nupposoro cencopa DHTII.

ABTOMATH3ALHS H3MEpPeHHil ypOBHs OCBELICHHOCTH Ha OCHOBE MUKPOOBM n U(ppPOBOTO CEHCO-
pa BH1750.

ABTOMATH3aLMs U3MEpPEHHH aTMOC(HEpHOro JaBJIEHUS, TEMIIEPATyphl U BIAKHOCTH HA OCHOBE
MuKkpoDBM u nupposoro cencopa BME280.

OCHOBBI ABTOMATH3ALMN H3MEPEHMI Ha OCHOBE IIPOMBIIUICHHBIX KpeiitoB u SCADA-cucrem.
KoHnuenius BUpTyanbHbIX nmpubopos Labview.

ABTOMATH3aLHs Pa3IHYHBIX BHIOB H3MEPEHUI HA OCHOBE U3BECTHBIX PCIICHUH.

ABTOMAaTH3aLUs U3MEPEHUH NreOMETPUIECKHX pa3MepOB.

ABTOMAaTH3aLUs M3MEPEHUH yPOBHEH JKUIKOCTH U CHITYyYHX MaTepHAIIOB.

ABTOMAaTH3aLUs U3MEPEHUIT U3MEPEHHS Y CUITHHA.

ABTOMAaTH3AIUSI U3MEPEHUHN JaBJICHHUS.

ABTOMaTH3aNKs U3MEPEHNUH CKOPOCTH U pacxo/a.

ABTOMaTH3aIUs U3MEPEHHU BIAKHOCTH, H3MEPEHUE KOHIIEHTPAIIUK PaCTBOPOB.

ABTOMAaTH3aIUs ©3MEPEHUI KOHIIEHTPAIuHU Ta30B.

Merposorudeckoe oOecedeHue aBTOMaTH3HPOBAHHBIX H3MEPUTETILHBIX CHCTEM.

PacueT aGCONIOTHOI, OTHOCHTEIBHOM U MPUBEIEHHOI IIOrPEIIHOCTH Pe3yIbTATOB H3MEPEHHI.
Pacuer a/UIMTHBHBIX M MYJBTUIUIMKATHBHBIX COCTABIAIOIIMX ITOIPEIIHOCTEH pe3yIbTaTOB H3Me-
pEHUN.

Omnpe/eNneHye CHCTEMATHYECKUX U IPYOBIX MOTPEIIHOCTEH B HCXOJHOM ALY .



5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B cootserctBun ¢ Tpebosanmamu ®I'OC BO mo Hampasnenmio mojprorosku 27.03.01 «CraH-
JapTH3alUs ¥ METPOJIOTHS» Pealn3alus KOMIETEHTHOCTHOIO IOJXO0Ja IPE1yCMaTpuBacT MIMPOKOE
HCTIONB30BaHMe B y4eGHOM Mpollecce aKTHBHBIX M MHTEPAKTHBHBIX (POPM IPOBEICHUS 3aHATUH B CO-
YeTaHWH C BHEAYAUTOPHOI paboToil. O6pa3oBaTebHBIMH TEXHOJIOTUAMH, HCIIOJIb3yEeMBIMA B ITPOLICC-
ce 00yueHHs o Kypey « ABTOMATH3aIUs U3MEPEHUHA, UCTIBITAHUI H KOHTPOJIS) SBJISIOTCS:

® KOMIIBIOTEPHBIE CUMYJIAIIMH;

e IMCKYCCHH, B TOM YHCJIC ¥ B COCTAaBE HCCIEN0BATESIbCKOM TPYIIIIBL;
e pa300p KOHKPETHBIX CHTYallHii,

e TPEHHHIH [0 IPHMEHEHWIO CHCTEM aBTOMATH3AIMH W3MEPEHHH, KOHTPOJS M WCIBITaHUH, B

TOM YHCJIC H 3a1a4 B obmactu yIIpaBJICHUs Ka4eCTBOM H METPOJIOTUH,

e TPEHMHIHU IO IPUMEHEHHIO IIPOTPAMMHBIX CHCTEM M KOMILIEKCOB [UIs PeIICHUS 3a/1a1 B o0Ona-
CTH aBTOMATH3allUK H3MEPEHHUI, KOHTPOJIS U HCIIBITAHHH.

e MaTepHaibl BY30BCKHX M BHYTPHBY30BCKHX TEJEKOH(EPCHIHMH B CETH Internet, a Takxe maTe-
pHAJTBI MEX/IyHAPOIHBIX H POCCHIICKHX HAyYHBIX KOH(EPEHIHH B 00J1acTH MPUMEHEHUs aBTO-
MaTH3UPOBAHHBIX U3MEPUTEIBHBIX CUCTEM.

B pamkax y4eGHOTro Kypca IpeaycMOTPEHbI MAaCTep-KIIacChl OKCIEPTOB U CHCHHAIMCTOB Ha OC-
HoBe webinar xommanuii National Instruments ™. Buieo webinar yKa3aHHBIX CIICHUAINCTOB HAXOISAT-
cs B 0OIIeM JOCTyIe B ceT Internet Ha COOTBETCTBYIOIIMX CalTaX, a TAKKE NMPEAOCTABIAIOTCA 00y-
YAIOIIUMCS B JIOKATbHOU BEPCHH.
TeopeTuueckuii MaTepuaa HOCUT MPOOIEMHBIA XapakTep, OTPAKACT po¢ b MOATOTOBKH CITy-
maresieif 1 HOCHT XapaKTep caMoCTOsTeIbHOro n3yuenus B Buie CPC.

&

n/m

Paznen (Tema)
JHUCUMTUTIHBI

06pa30BaTCJ'[beIe TEXHOJIOTMH, UCTI0JIb3yEMbIE MPU peann3alny pa3iniHbIX BHUIOB y‘{CGHOI’I

paboTsl

TeopeTudeckuii Matepual (B BUIE CAMOCTOATENBHOIT paboThl
CTY/IEHTOB)

JIaGopaTtopHble paboThl

Paspgen 1. TexHu-
yeckoe obecreye-
HUE aBTOMAaTHU3HU-
pOBaHHBIX CHCTEM
M3MepeHuH,
TpoJii M UCIbITa-

KOH-

HUH

KoMITbIOTEpHbIE CUMYJISILIN, TUCKYCCHHU, B TOM YHCJIE U B CO-
CTaBe MCCJIe0BaTENIbCKO IPYIITbI, pa300p KOHKPETHBIX CUTYa-
LM, TPEe3eHTALN U OMOPHBIE KOHCMEKTbI, MaTepuasbl By30B-
CKHX M BHYTPHBY30BCKHX TeekoH(pepeHuuii B cetn Internet, a
TaKKe MaTepuajbl MEXIYHapOIHBIX M POCCHHCKHX Hay4HBIX
KoH(pepeHLMit B 00J1aCTH aBTOMATH3aLMN N3MEPEeHHUii, MacTep-
KJIAcChl KCIIEPTOB M CNIELMATNCTOB Ha OCHOBE webinar.

KoMIblOTEpHbIE CUMYJISLINH,
JMCKYCCHM, B TOM 4YHCIIE U B
cocraBe HCCIeN0BATENbCKOM
rpynmbl, pa3dbop KOHKPETHbIX
cuTyaluuii, TPEHUHTH MO TMpPH-
MEHEHHMIO aBTOMAaTHU3UPOBAH-
HBIX U3MEPUTEIILHBIX CHCTEM

Paznen 2.
rpaMMHOE

IIpo-
obec-
reyeHue aBTOMa-
TU3UPOBAHHBIX
n3Mepe-
HUW, KOHTPOJA M
HCIIBITAaHUIA

CHUCTEM

KOMIIbIOTEpHbIE CHUMYIISILIMM, AUCKYCCHH, B TOM 4HCIIE M B CO-
cTaBe MCCIIeNOBATENLCKON TPYIIBI, pa30op KOHKPETHBIX CUTYa-
LM, TPe3eHTALNN U OMOPHbIE KOHCMEKTBI, MaTephalibl By30B-
CKMX M BHYTPUBY30BCKHX TelekoHdepeHuuii B cetn Internet, a
TaKke MaTepualibl MEXAYHAPOIHBIX M POCCHHCKUX HAy4HBIX
KoH(epeHuuii B 001aCTH aBTOMATU3aLMN U3MEPEHHH, MacTep-
KJIaCChl SKCTIEPTOB M CMELUAINCTOB HA OCHOBE webinar.

KoMIIblOTEpHBbIE  CUMYJIALINH,
JIMCKYCCUH, B TOM YHCJIE U B
coCTaBe HCCIeN0BaTeNbCKOM
rpymIbl, pa3dop KOHKPETHbIX
CUTYyauuii, TPEHUHIH O MpH-
MEHEHUIO aBTOMATU3MPOBAH-
HBIX M3MEPUTENBHBIX CUCTEM

Paznen 3. Metpo-
Jlornueckoe obec-
nevyeHue aBToOMa-
THU3UPOBAHHBIX
CHUCTEM  HU3Mepe-
HUH, KOHTpOJIS H
UCTIBITAHUI

KoMmnbroTepHble CHMYJIALMH, AUCKYCCHH, B TOM YHCIIE U B CO-
cTaBe UCCIIe0BATENLCKON TPYIIBI, pa300p KOHKPETHBIX CUTYa-
LHi1, NPEe3eHTALMH U OTMOPHBIE KOHCTEKTbI, MaTephabl BY30B-
CKHMX M BHYTPUBY30BCKHX TelekoH(pepeHuuii B cetu Internet, a
TaKkKe MaTepualbl MEXIYHAPOIHBIX M POCCHICKMX Hay4HBIX
koHdepeHuuit B 061aCTH aBTOMATH3ALMU M3MEPEeHHIi, MacTep-
KJIACChI 3KCIIEPTOB U CIIeIAJINCTOB HA OCHOBE webinar.

KoMIIbloTEpHbIE CHMYIIALNH,
JUCKYCCUM, B TOM 4YuCJIe U B
cocTaBe MCCieI0BaTeNbCKOM
rpynrsl, pa3dop KOHKPETHBIX
CUTyaUMi, TPEHUHTH MO MpH-
MEHEHMIO aBTOMAaTHU3UPOBAH-
HBIX M3MEPUTENIbHBIX CHCTEM




6. OHEHOYHBIE CPEJICTBA JIJIsSI TEKYIIEI'O KOHTPOJIsS1 YCIIEBAEMOCTH, ITPO-
MEJKYTOUYHOM ATTECTAIIMU 1 YYEBHO-METOJAUYECKOE OGECIIEYEHUE CA-

MOCTOSITEJIBHON PAGOTBI CTYIEHTOB
JIist TEKYIero KOHTPOIIS yCIIEeBAEMOCTH PHMEHSAETCS PEHTHHT-KOHTPOJIb, MPOBOAUMEIH Ha 6-

i, 12-it u 17-if Henere. ITpoMeskyTodmas aTTecTarus IPOBOIUTCA B popme dK3aMeHa.
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Bonpocel Jisi IpoBeJeHUs PEHTHHI-KOHTPOIS

1-1 pelimune-KOHmMpOoJib

KaKoBBI IIeJIM U 3a/1a4l aBTOMATH3AIMK H3MEPEHHUI, HCIIBITAHUM U KOHTPOJIA?

Ha30BHTe OCHOBHBIE N3MepAeMbIe BEJIUIHHbI M 00J1aCTH H3MEPEHUIT?

HazoBUTe OCHOBHBIE BUIBI H METO/IbI H3MEPEHMUIT, KOHTPOJIS ¥ HCIIBITAHUH?

[IpuHIMn paGoThl, JOCTOMHCTBA U HEJOCTATKHU, 00J1aCTh IIPHMEHEHHS U METPOJIOTHIECKHUE Xa-
PAKTEpHCTHKH PEOCTATHBIX peoOpasoBaTesen?

[IpuHnun paGoThl, JOCTOMHCTBA H HEJOCTATKH, 00J1aCTh IIPUMEHEHHS U METPOJIOTHICCKHUE Xa-
PAKTEPUCTHKH TEH304YyBCTBUTEIBHBIX IPeoOpazoBaTesn?

[IpunIyn paGoThI, JOCTOMHCTBA U HEAOCTATKHA, 00JIACTh IPUMEHEHHUS U METPOJIOTHYCCKHE Xa-
PaKTEPUCTHKH TEPMOPE3UCTOPOB?

[IpurnEn paGoTHL, JOCTOMHCTBA M HEJIOCTATKHA, 00JIACTh IPUMEHEHHUS M METPOJIOTHHYCCKUE Xa-
PAKTEPHCTHKM SJIEKTPOIUTHIECKHX MpeoOpasoBaTesIei?

[TpuHIun paGoThl, JOCTOMHCTBA H HEJOCTATKH, 0071aCTh IIPEUMEHEHHS U METPOJIOTHICCKHE Xa-
PAKTEPHCTHKH MH/yKTHBHBIE IIpeoOpasoBaTeien’?

[Ipuuumn paGoThl, ZOCTOMHCTBA M HEJOCTATKA, 00/1aCTh NPUMEHEHHUS 1 METPOJIOTMYECKUE Xa-
PaKTEPHCTHKU EMKOCTHBIX ITpeoOpasoBaTelei?

[Ipunmun paGoThl, JOCTOMHCTBA U HEIOCTATKU, 001aCTh IPUMEHEHHUS U METPOJIOTHIECKHE Xa-
PaKTEepPHCTHKH HOHU3ALMOHHBIX peoOpasoBarereit?

IIpunIyn paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh MPUMECHEHHS U METPOJIOTHHIECKUE Xa-
paKTepUCTHKH (HOTOIIEKTPHIECKHX NpeoOpasoBaTerieii?

[IpuHIuI paGoThl, JOCTOMHCTBA U HEIOCTATKU, 00JIaCTh NPUMEHEHHS U METPOJIOTHIECKHIE Xa-
PAKTEPUCTHKH TePMOdJIEKTPHUECKHX IPe0bpazoBaTene?

[IpuHnun paGoThl, TOCTOMHCTBA U HEJOCTATKH, 0071aCTh MPUMEHEHHS ¥ METPOJIOTHICCKUE Xa-
PaKTEPHCTHKY MH/yKIIMOHHBIX peoOpasoBaTeei?

[IpuHIHMI paGoThl, JOCTOMHCTBA U HEOCTATKH, 00J1aCTh MPUMEHEHHS 1 METPOJIOTHICCKUE Xa-
PAKTEPHCTHKH Mbe302JIEKTPHUECKUX NpeobpasoBareseii?

[punmun paGoThl, JOCTOMHCTBA U HEJIOCTATKH, 00JaCTh IPUMEHEHHUS M METPOJIOTHHECKAE Xa-
PAKTEPUCTHKH IabBaHUYECKUX TTpeobpasoBaresieii?

[pusiun paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JACTh NPUMEHEHHS U METPOJIOTHHECKUE Xa-
PAKTEPUCTHKH [aJlbBAHO-MAarHUTHBIX Ipeo0pa3oBaTesii Ha OCHOBE sa¢dexra Xona?

[punmun paGoThl, JOCTOMHCTBA H HEJIOCTATKH, 00JIACTh HPUMEHEHHS U METPOJIOTHYECKIE Xa-
PaKTEPUCTHKH DJIEKTPHYECKUX TEPMOMETPOB COIIPOTUBJICHUS?

[IpuHIHI paGoThI, ZOCTONHCTBA U HEJOCTATKH, 00/1aCTh MPUMEHEHHUS 1 METPOJIOTHCCKUE Xa-
PAaKTEpPHCTHKH TEPMODJICKTPUYECKHX TEPMOMETPOB?

[Ipunmmn paGoThl, JOCTOMHCTBA U HEJJOCTATKHA, 0071aCTh IIPUMEHEHHS 1 METPOJIOTHICCKHC Xa-
PaKTEPUCTHKHU ITbE303JIEKTPHIECKUX TEPMOMETPOB U THPOMETPOB?

JlaiiTe KpaTKyIO CPABHUTENBHYIO XapaKTepUCTUKY MUKpoOBM Ha ocHose TEXHOJIOTHH pa3HbIX
IIPOM3BOIUTENEH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?

Iloctpoiite CTPYKTYpHYIO cxeMy MUKpoDBM Arduino UNO?

Kak mpomcXoauT conpspkeHne MHKpoOBM ¢ mepCoHAIBHBIM KOMIIBIOTEPOM Hepe3 MOCIEN0-
parensubii naTepdeiic USB — UART (RS232 TTL)?

Kak mpoucXomuT compsbkerne MEKpoOBM ¢ HudpOBBIME CEHCOPaMH Hepe3 MOC/Ie/I0BaTe/b:
uple untepdeiicer [°C, 1-Wire u SPI?
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ONHUIIUTEe OCHOBHBbIE NPHMHIMUIIBI ABTOMATH3ALUH U3MEPEHHH OTHOCHTEIBHON BIXKHOCTH H
TeMIIepaTyphl OKpy’Katoleii cpezibl Ha 0cHoBe MUKpoDBM u nudposoro cercopa DHTI 1?
ONHUIIATE OCHOBHbIE IPUHIIUITBI ABTOMATH3ALUK U3MEPEHHN YPOBHS OCBELICHHOCTH Ha OCHOBC
MuKpoDBM u nudposoro cencopa BH17507

ONHIIATE OCHOBHBIE TIPUHIIAIBI ABTOMATH3ALMH H3MEPEHUH aTMOC(EPHOTO TaBICHUS, TeMIIe-
paTyphl U BI&KHOCTH Ha 0CHOBE MUKpoOBM n nupposoro cencopa BME280?

JlaiiTe KpaTKyIO CPaBHUTEILHYIO XapaKTePUCTHKY ITPOMBIIIICHHBIX CeTeii?

JlaiiTe KpaTKyIO CPpABHUTENLHYIO XapaKTePHCTHKY IPOMBIILTEHHBIX KOHTPOILIEPOB I KPEHTOB?
JlaiiTe KpaTKyIO CPAaBHUTENBHYIO XapaKTEPHCTHKY METOJIOB I (ppOoBOH ueHTHHKaUn?

2-U pelimuH2-KOHmMpOoJib

[IpuBenyTe IpUMEpPh ABTOMATU3AIMH H3MEPEHHI T€OMETPHIECKUX pa3sMepoB?

[IpuBeauTe MpUMEPHl aBTOMATH3ALMH M3MEPEHHH YPOBHEH JKMIKOCTH M CBHUIyYHX Marepua-
JIOB?

[TpuBeauTe IPUMEP CTPYKTYPHOM CXEMbI aBTOMATH3alMH HU3MEpPEeHUN yCHITHi?

[IpuBeKTe IpUMEp CTPYKTYPHOI CXeMbl aBTOMATH3AIUs U3MEPEHNH JIaBIICHUA?

[IpuBemuTe NpUMEp CTPYKTYPHOI CXEMBI aBTOMATH3alUs M3MEPEHHMH CKOPOCTH M pacxofa
(BO3 My Xa/’KUAKOCTH/CHITYINX MaTepUajoB)?

[IprBeuTe HPUMEp CTPYKTYPHOM CXEMbI aBTOMATH3AIMU U3MEPEHUIT BIIXKHOCTH?

[IpuBemuTe MpUMEp CTPYKTYPHOU CXEMBI aBTOMATH3AIMK M3MEPEHUH KOHIEHTPAIMK PacTBO-
poB?

[TpuBeuTe IPUMED CTPYKTYPHON CXEMBI aBTOMATH3ALMH H3MEPEHHH KOHICHTpalii razoB?
Jaiire onpenenenne SCADA-cucremam?

KakoBbI OCHOBHbIE KOMIIOHEHTHI, KoHIenui 1 apxutekTypsl SCADA-cuctem?

ITpusenure npumepbl SCADA-cHCTeM, Ha30BUTE HX 0071aCTH IPUMEHEHHS, JIOCTOMHCTBA 1
HEJIOCTATKH?

ONMIIMTe OCHOBHBIE IPHHIAIEI KOHUENIHS BUPTYaIbHBIX H3MEPHTENBHBIX MPHOOPOB
Labview?

HazoBuTe 6a30BbIe dIeMeHThl B QyHKIHU cucteMsl Labview?

KpaTko ONMHMIINTE CHHTAKCHC M CEMAHTHKY S3bIKa MPOrpaMMuposanus Arduino?

Kak 1peJIcTaBIsIoTes JanHble (IIepeMEHHBIE U KOHCTaHThI), QYHKIHN 1 OUOIMOTEKN Ha SA3BIKE
Apnyuno?

[TpuBesyuTe MpUMeEp MPOrPAMMHOTO KOJa Ha s3bIKe APJAYHHO JUISL aBTOMAaTH3aluK U3MEpeHu
KaKOii-TH00 (PM3MIECKOll BeMYMHBI Ha OCHOBE aHAJIOTOBOTO CeHeopa?

[IpuBenuTe MpUMep IPOrPaMMHOTO KOJa Ha si3bIKe APAYHHO JUIs aBTOMATH3alny U3MEpEHHH
KaKoi-m60 (GH3MYecKol BeIMYHHBI Ha OCHOBE IU(POBOro cencopa’?

IIpuBenuTe NpUMePbI LHPPOBOIT GHILTPAIMK CUTHATIOB?

[IpuBeuTe IPEMEpPhl HHTEPIIONSIIH U SKCTPAIIONAIHS PE3YIbTATOB H3MCPCHHH?

3-1 peumuH2-KOHMpOoib

JlaiiTe onpeieieHue MOHSTHIO KJIacC TOYHOCTH CPEJICTB H3MEPCHHUIHA?

Yro TaKoe METOIMKA BBINOJTHEHHS U3MEPEHHH?

KaKOBbBI METO/IbI TIOBBIIICHHS TOYHOCTH M IIOMEXOYCTOHUMBOCTH 6a30BbIX d1emMentoB AUC?
Kaxoss! uctounuku norpemsocreit AMC u uX HOpMHpYyEeMbIe METPOJIOIMYECKHE XapaKkTepu-
CTUKH?

Kak paccunMThIBaloTCs abCOTIOTHAS, OTHOCHTENIbHAS M IPUBEACHHAS MOTPEIIHOCTH pe3y/IbTa-
TOB U3MEpeHU?

Kax pacCUnTHIBAIOTCA aTUTHBHBIE M MYJIbTHILTHKATHBHBIE COCTABIISIONINE IOIPEIIHOCTEH pe-
3yJIbTaTOB U3MEPEHUINA?

Kax onpenenstoTcs CHCTEMaTHIECKHE U IPyObIC OrPeIHOCTH B HCXOAHOM pany?

Kak opranu3zoBana paboTa rocyIapCcTBEHHOIO METPOJIOTHYIECKOro Ha30pa 3a AUC?

Kak npoHcXo/IaT UCIIbITanus, arTecTanus 1 nopepka AUC?
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ITepedeHb IK3aMEHANHOHHBLIX BOIIPOCOB
KaKoBbI LIE/IH U 33190 aBTOMATH3AlUU U3MEPEHHIA, HCIBITAHUH M KOHTPOJIA?
HazoBHTe OCHOBHBIE H3MepSEMbIE BEIMUUHBI M 0071aCTH H3MEPEHUH?
Ha30BHTE OCHOBHBIE BHJIBI H METO/IBI K3MEPEHHIA, KOHTPOJIS U UCTIBITAHUH?
IIpunIun paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JIACTh IPUMEHEHHS 1 METPOJIOTHYCCKHC Xa-
PAKTEPUCTHKH PEOCTaTHBIX MpeoOpasoBaTesen?
[Ipunnun paGoThl, JOCTOHHCTBA M HEJIOCTATKH, 00JIACTh MIPUMEHEHHUS ¥ METPOJIOTHHICCKUE Xa-
PAKTEPHCTHKU TEH304yBCTBHTENIBHEIX IpeoOpasoBareu?
Ipunnun paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JIACTh MPUMEHEHHS M METPOJIOTHYECKHE Xa-
PaKTEPUCTHKH TEPMOPE3UCTOPOB?
ITpunHIun paGoThl, JOCTOMHCTBA H HEJJOCTATKH, 00J1aCTh IIPUMEHEHHS U METPOJIOTUYECKHE Xa-
PaKTEPUCTHKH SJIEKTPOIMTHISCKHX IpeoOpasoBareseii?
[IpuHIHEN paGoThL, JOCTOMHCTBA U HEJOCTATKH, O0JIACTh MPUMEHEHHUS M METPOJIOTHHECKUE Xa-
PAKTEPUCTUKU WH/LyKTHBHBIE TpeoOpasoBareneii?
[IpunIHN paGoThL, JOCTOMHCTBA U HEJIOCTATKHA, 00JIACTh MPUMEHEHHUS M METPOTOTHHYCCKUE Xa-
PAKTEPUCTUKA EMKOCTHBIX IpeodpaszoBaTesiei?
IIpunnun paGoThI, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh MPUMEHEHHUS M METPOJIOTHHECKUE Xa-
PaKTEepUCTHKH HOHU3AIIHOHHBIX IpeoOpasoBaTeieit?
IIpuHnun paGoThl, JOCTOMHCTBA H HEAOCTATKH, 00/1aCTh IPUMEHEHHUS 1 METPOJIOTHYCCKHE Xa-
paKTepUCTHKH (POTOIIEKTPUIECKHX TIpeobpasoBaTereii?
[puHIuMn paGoThl, JOCTOHHCTBA U HEJIOCTATKHU, 00J1aCTh IIPHMEHEHHS U METPOJIOTHIECKHE Xa-
PAKTEPHCTHKH TEPMOIICKTPHUYECKHX NpeodpasoBaTenei?
[IpuHIuUI paGoThl, JOCTOHHCTBA U HEJIOCTATKHU, 00J1aCTh IPUMEHEHHS U METPOJIOTHIECKIE Xa-
PaKTEpUCTHKH MH/IyKIIHOHHBIX IpeoOpazoBaTesen?
[IpuHIHI paGoThI, ZOCTOMHCTBA U HEJIOCTATKH, 0071aCTh MPUMEHEHUS U MCTPOJIOTMICCKUE Xa-
PaKTepHCTHKH The309IeKTPUYECKHX IpeobpasoBateeii?
[IpunIMI paGoTHL, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh MPUMEHEHHUS 1 MCTPOJIOTHHYECKUE Xa-
PAaKTEPHCTHKHU ralbBaHHYeCKHX peodpasoBaTesiei?
[IpusImn paGoThl, JOCTOMHCTBA M HEJJOCTATKHU, 00J1aCTh IIPHMEHEHHS 1 METPOTIOTNIECKHIE Xa-
PAKTEPHCTHKM IalbBAHO-MAarHUTHBIX Peo0pa3oBaTe/ld Ha OCHOBE s dexra Xosa?
[IpuHmmn paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JACTh NPUMEHEHHUS U METPOJIOTHHYECKUE Xa-
PAKTEPHCTHKH 3JIEKTPHYECKHX TEPMOMETPOB CONPOTUBICHHS?
[IpuHmun paGoThl, ZOCTOMHCTBA U HEJOCTATKH, 0071aCTh MPUMEHEHUS 1 METPOJIOTMICCKUE Xa-
PAKTEPHCTHKU TEPMOJIEKTPHYECKHX TEPMOMETPOB?
[Ipunimn paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00J1aCTh IIPUMEHEHUS K METPOJIOTHICCKHUE Xa-
PaKTEPUCTHKH MbE303JIEKTPUIECKIX TEPMOMETPOB U HPOMETPOB?
JlaiiTe KPaTKyIO CpaBHUTEIbHYIO XapaKTepHCTHKY MUKPOOBM Ha 0CHOBE TEXHOJIOTHH PasHBIX
IIPOM3BOIHUTENEH MUKPOIECKTPOHHBIX KOMIIOHEHTOB?
TlocTpoiiTe cTpyKTypHYIo cxeMy MEKpoOBM Arduino UNO?
Kak mpoucxoaut conpsbkeHrne MHKpoOBM ¢ nepcOHaIBHBIM KOMITBIOTEPOM Hepes MOCIIEN0-
BatenpHblil HHTepdeiic USB — UART (RS232 TTL)?
Kak 1mpoucxomuT conpsbkenre MUKpoOBM ¢ mu@poBBIME CEHCOPAMH Y€pe3 IOCICA0BATEb-
uble untepdeiicer I°C, 1-Wire u SPI?
ONUIIATEe OCHOBHBIE HPHUHIUIBI aBTOMATH3AINH H3MEPEHMH OTHOCHUTEIBHOH BIKHOCTH U
TeMIepaTyphl OKpPYIKalOLIeH cpe/ibl Ha 0CHOBE MUKPOOBM 1 mudposoro cencopa DHT11?
OINHMIIATE OCHOBHBIE IPUHIIUIIEI ABTOMATH3AIlMK H3MEPCHHUH YPOBHS OCBCLIEHHOCTH Ha OCHOBE
MukpoDBM u undposoro cencopa BH17507?
OMNUIIATE OCHOBHBIE IPUHIIMIEI ABTOMATH3ALMH U3MEPEHUH aTMOC(HEPHOrO IaBJICHHUS, TEMIIC-
paTypHI M BIAXKHOCTH Ha 0CHOBE MUKpoOBM 1 mudposoro cencopa BME280?
. JlaiiTe KpaTKyro CpaBHUTENIBHYIO XapaKTePUCTUKY IIPOMBIIIICHHBIX cereii?
. JlaiiTe KpaTKyIo CpPaBHUTENBHYIO XapaKTePUCTUKY POMBIILICHHBIX KOHTPOJUICPOB 1 KpeHToB?
. JlaiiTe KpaTKyIO CPABHHTEJBHYIO XapaKTEPUCTHKY METOO0B LI (ppOBOM ueHTAUKALUH?
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TIpuBeHUTE IPEMEPhl ABTOMATH3ALUH H3MEPEHHH TeOMETPHYECKUX pasMepoB?

[IpuBemuTe MpUMEpHl aBTOMATH3ALMA W3MEPEHUH yPOBHEH JKMIKOCTH M CBHINYYHX MaTepHa-
10B?

TIpuBeuTE IPEMEp CTPYKTYPHOM CXEMBI aBTOMATH3ALHHI H3MEPEHHH yCHIIUH?

IIpuBeuTE IPUMEp CTPYKTYPHON CXEMBI aBTOMATH3ALMSL H3MEPEHHIH JIABJICHUS?

[IpuBemuTe NPUMED CTPYKTYPHOH CXEMBI aBTOMATH3alUs W3MEPEHHH CKOPOCTH M pacxoja
(BO3LyXa/>KUAKOCTH/CHIILYYHX MaTepHaoB)?

. IIpuBemuTE IPUMED CTPYKTYPHOI CXEMBI aBTOMATH3ALMH H3MEPEHUH BJIQXKHOCTU?
36.

IIpuBeuTe IIpUMEpP CTPYKTYPHO! CXEMBI aBTOMATH3ALUN H3MEPEHHI KOHICHTPALMH PacTBO-
poB?
ITpuBeUTE IPUMED CTPYKTYPHOM CXEMBI aBTOMATH3ALHH H3MEPEHHH KOHIEHTPAINH razoB?
Jaitre onpenenenne SCADA-cucTemam?
KaKoBbI OCHOBHbIE KOMIIOHEHTbI, KOHIeHuH 1 apXuTeKTypbl SCADA-cucrem?
ITpusemute mpumepsl SCADA-cHCTeM, Ha30BHTE HX 00JIAaCTH IPUMEHEHHUS, I0OCTOMHCTRA U
HEJOCTaTKH?
OMNUIIATE OCHOBHBIE IIPHHIMIBI KOHIENLHUSA BHUPTYAIBHBIX H3MEPHUTCIHHBIX pubopoB
Labview?
Hazosute 6a30BbIe HIeMEHTHI U QpyHKIHE cucTeMbl Labview?
KpaTko omuIIuTe CHHTAKCHC U CEMAHTUKY S3bIKa IIPOrpaMMUPOBAHU Arduino?
Kax 1peIcTaBIsIOTCs JaHHble (IepEeMEHHBIE M KOHCTAHTBI), (YHKIHH U OUOJIMOTEKN Ha SI3BIKE
ApnyuHo?
[IpuBeauTe MPUMEP MPOrPAMMHOIO KOJIa Ha A3bIKe APIAYHHO JUIAL aBTOMATH3aiH HU3MEpEeHUI
KaKoif-H60 (U3IUeCcKOil BeIMYMHBI Ha OCHOBE aHATIOTOBOIO CeHCOpa?
IIpuBenuTe MpUMEp IIPOrPAMMHOIO KOJIa Ha SI3bIKE APIYHMHO JUIS aBTOMATH3aliH HU3MEpEeHUI
KaKoit-1160 (r3iUecKoil BeIMIMHBI Ha OCHOBE U(pPOBOro cexHcopa?
[IpuBe/uTe IpUMeph U(POBOIT GUIBTPAIMHI CHTHAIOB?
[TpuBeauTe IpUMEPBI HHTEPIOJIALMA U SKCTPAIIONIALHUS PE3yIbTaTOB u3MepeHuit?
JlaitTe ompe/ieIeHIe TIOHATHIO KJIACC TOYHOCTH CPEJICTB H3MEPEHHIT?
Yro Takoe METOJMKA BBINOJHEHHS N3MEPEHHI?
KaKOBBI METO/IbI [IOBBIIIEHUSI TOYHOCTH M MOMEXOYCTOHYMBOCTH 0a30BBIX JIEMEHTOB ANC?
Kakossl uctounnku norpemuocreii AMC 1 uX HOPMHpPYEMBIE METPOJIOTHYCCKHE XapaKTepH-
CTHKH?
Kak paccunThiBaroTcst abCOMOTHAS, OTHOCUTENbHAS M NPHBEJICHHAs MOTPEIIHOCTH pesy IbTa-
TOB U3MEpEHUil?
Kax paccuuThIBAIOTCS aiANTHBHBIE H MYJIBTUIIHKATHBHBIC COCTABIISIONINC IOrPEIIHOCTEH pe-
3yJIBTATOB U3MEPEHHH?
Kak orpeJesIsioTcsl CHCTeMaTHYeCKUe | IPpyObIe IIOrPEIIHOCTH B HCXOTHOM psny?
Kak opranu3zoBana paboTa rocyIapCTBEHHOIO METPOJIOTMIECKOr0 Ha30pa 3a AUC?
Kak IpoMCXOJIAT MCTIBITAHMs, aTTecTanus u nosepka AUC?

CamocrosiTesibHAs padoTa OaKkajaBpa

B mporecce caMOCTOSATENBHOM paboThl GaKanasp yriyOneHHO H3ydaeT TEOPETUYECKUH KypC H
BBIIOJHAET KOHTPOJIBHYIO paboTy, JKelaTeIbHO B COOTBETCTBUM C TeMOM OyaymieH GaxaaaBpCKOii BbI-
IyCKHO# KBamM(puKauoHHol paboToit. Huske mpeacTaBieH IPUMEPHBIA MEPEICHb BOIPOCOB JULA Ca-
MOCTOSITEJIFHOTO M3y YEHHS.

1. BecipoBonble cencopHble cetu Libelium.

2. CoBpeMeHHbIe aHATIOrO-1H(pPOBLIE U IU(PO-aHATOTOBBIC npeoOpa3oBaTeu.

3. luTeniekTyabHble JaTYHKH.

4. Cucrems! nporpammuposanus SCADA.

5. TlepcrieKTHBBI Pa3BUTHS aBTOMATH3HPOBAHHBIX H3MEPUTEIIBHBIX CHCTEM (AUC).

6. Yassumoctu AUC.



7. VYUEBHO-METOJIUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUITJINMHBI
Ne ABTOp, Ha3BaHWe, BUJI U31aHUs, ['on KonunuecTBo Hanuuue B KonuuectBo ObecneueH-
n/ U31aTebCTBO u3na- 9K3EMIUIPOB | BJIEKTPOHHOM CTYZEHTOB, HOCTb CTYZCH-
n HUS B 6uOmMoreke | OuOmMoTeKe | OOyualomMX- | TOB JIMTEPATy-
Bal'Y Bal'Y cs 1o poit, %
HarpasnJie-
HHUIO
1 2 3 4 5 6 7
OcHOBHas JuUTEpaTypa
Jlateimenko K.II. ABromaruzanus
W3MEPEHUH, UCTIBITAHUI U KOHTPOJIS Pexxum
[DnextpoHHbIl pecypc]:  yueGHOE JocTyna:
1 | nocobue/  Jlarbimenko — KIL— | 2013 http://www.ipr 8 100
DNIeKTPOH. TEKCTOBbIE HaHHbIE.— bookshop.ru/2
CaparoB: By3oBckoe oOpazoBaHue, 0390
2013.— 307 c.
Jlatbimenko K.II. Apromaruszauus
M3MEPEHHH, KOHTPOJIS U UCTIBITAHUM Pexxum
[DnekTpoHHBI pecypc]: KypcoBoe JOCTyTa:
2 | npoexruposaunue/ Jlateimenko K.IL., | 2013 http://www.ipr 8 100
[onosuH B.B.— D1eKTPOH. TEKCTO- bookshop.ru/2
Bble naHHble.— CapaTtoB: By3o0B- 0391
ckoe obpasoanue, 2013. - 166 c.
BoitroBuu W.J[. MHTEIIEKTYaNIbHbIE
ceHcopbl [DreKTpoHHbIH  pecypc]/ Pexum
Boitrouu ~ W.JL., KopcyHckui JocTyna:
3 | B.M.— DnekTpoH. TekcToBbie gaH- | 2016 http://www.ipr 8 100
Hple.— M.: MIHTepHeT-Y HUBEPCUTET bookshop.ru/5
HupopmaMoHHBIX TexHonoruit 2223
(UHTYUT), 2016.— 1164 c.
JlomonHuTeNbHAs ITEPATypa
Iemenkos H.II. TIporpammupoBa-
HHe W KOH(QUIYypUpOBaHHE IIpO-
MBILIJIEHHBIX CceTel [DJIEKTPOHHbIH Pexum
pecypc]: yueGHoe nocobue/ JlemeH- JOCTYTIa:
4 | xoB H.IL— Dnektpon. Tekcrosble | 2010 http://www.ipr 8 100
jgaHHble.— M.: MOCKOBCKUH rocy- bookshop.ru/3
JapCTBEHHbIII TEXHMYECKHH yHH- 1176
Bepcurer umeHu H.D. baymana,
2010.— 116c.
Jarunku [DneKTpOHHBIN pecypc]: Pexxum
cripaBouHoe nocodue/ B.M. Ulapa- JocTymna:
5 | moB [m mp.]— DmexrpoH. Tekcro- | 2012 http://www.ipr 8 100
Bble gaHHble.— M.: TexHocdepa, bookshop.ru/1
2012.— 624 c. 6974
[lleGankoBa JI.B. MHUKPOBOJIHOBbIE
1 YJIbTPa3ByKOBblE CEHCOPBI [DIek-
TPOHHBIN pecypc]: yuebHoe Moco- Pexxum
oue/ Illebankoa JI.B., Jlerkuii J0CTyTIa:
6 | B.H.,, Pomogun B.B.— Dnekrpon. | 2015 http://www.ipr 8 100
TEeKCTOBble  AaHHble.—  Hosocu- bookshop.ru/4
oupck: HoBocubupckuii rocynuap- 5108
CTBEHHBI TEeXHHYECKUH YHUBEPCH-
Tet, 2015.— 172 c.

IMepuoanyecKkue U3 aHUS
1. XKypran «CoBpeMeHHble TEXHONOIMH aBTOMATU3ALUK» [DICKTPOHHBIA pecypc]. URL:

http:/http://www.cta.ru/ (nara obpamenus 30.03.2015)




HNuTepHeT - pecypcesnl

1. Hopran T'OCT [Dxextponueit pecype]. URL: http://www.gost.ru/ (mara oOpaleHus
30.03.2015).

2. Iopran Libelium ™ [Dnexrponssii pecype]. URL: www.libelium.com/ (mata oOpamieHus
30.03.2015).

3. IMopran Atmel ™ [Dnexrponnsii pecypce]. URL: http://www.atmel.com/ (mata oOpauieHus
30.03.2015).

4. Iopran ARM ™ [Dnexrponnsii pecype]. URL: http://www.arm.com/ (y1ata oOpalieHus
30.03.2015).

5. TTopran Microchip ™ [Dnektporusli pecype]. URL: http://www.microchip.com/ (nara o6pa-
menns 30.03.2015).

6. Topran PCB Piezotronics ™ [Dnexrponnsiii pecype]. URL: http://www.pcb.com/ (nata obpa-
menust 30.03.2015).

7. Hopran IEEE Standards Association [Dnextponnbiii pecype]. URL: http://standards.ieee.org/
(nara obpamienus 30.03.2015).

8. ITopran National Instruments ™ [D1eKTpOHHBIH pecypc]. URL: http://ni.com/ (nata oOparie-
nus 30.03.2015).

9. Iopran Arduino CC [Dnexrponnsiii pecype]. URL: https://www.arduino.cc/ (nara odpaieHus
30.03.2019).

10. Iopran Honeywell ™ Sensing [DnexTponHbli pecypc]. URL: http:/sensing.honeywell.com/

(mata obpamterns 30.03.2015).

TocyaapcTBeHHbIE CTAHIAPTHI

1. TOCT P 8.673-2009 I'CU. JlaT4MKHA MHTEJUIEKTyaJbHbIC U CUCTEMbl U3MEPUTCIIbHBIC HHTE]-
nexTyaibHble. OCHOBHBIE TEPMUHBI U OIPEICICHHA.

2. TOCT P 8.825-2013 I'CH. JlaTyuK¥ HHTEJIEKTyaJIbHbIE U CUCTEMBl M3MEPHTEIbHbBIC MHTCII-
JNeKTyanbHble. MeToIb! YCKOPEHHBIX MCIIBITAHUH.

3. TOCT P 8.734-2011 I'CH. JlaTuuKH MHTEJJIEKTyaJlbHbIC U CUCTEMbl M3MEPHUTEIbHbIC HHTCII-
JIeKTyasibHble. MeTO/ 1B METPOJIOTHYECKOr0 CAMOKOHTPOJIS.

4. TOCT P MDK 60770-3-2016 JlaTyvku Ui IPUMEHCHHUS B CUCTEMaxX YNpaBJICHUS ITPOMBIII-
JeHHBIM TIponeccoM. YacTh 3. MeTo/Ibl OLIEHKH XapaKTepUCTHK HHTEJIICKTYalbHBIX JaTIHKOB.

8. MATEPUAJBLHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JMcuuIuIMHEa «ABTOMATH3aIMs. M3MEPEHUH, UCIBITAaHUH M KOHTPOJIs) YUTACTCHA Ha Kagenpe
VKTP Ha ee marepuaiibHoii 6ase. JIeKHMOHHbBIE 3aHATUSA IPOBOJIATCS B ay TUTOPUH 306-2, naboparop-
Hble PabOTHI B KOMIIBIOTEPHOM KJIacce ayuTopus 332a-2.

Ayauropus 332a-2 — KOMIIBIOTEPHBIH KJacc, MOJKIIIOYCHHBIN K CETH YHUBEPCHTETA 1 WuTepHer.
O6opynosanue BkiaodaeT: IIDBM — 10 mryk; MYJIbTHMEIHIHBIHA poekTop. Ayauropus 306-2 BKIO-
yaeT 000pyJOBaHKE: MyJIbTUMEUIHAS HHTEpaKTHBHAs I0CKa dupwmnr «Hitachi StarBoardy, HoyTOyK,
MYJIbTUMEIUIHBII IPOEKTOP.

[Ipy  OpoBeJeHWH 3AHSATHH  HCHIONB3YETCS  CHEAyIOmEe  [POrPaMMHOC obecrieyeHue:
Labview (emo-Bepcust), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board



PaGouast mporpamMMa JIMCIMILIMHBI COCTaBJIeHA B COOTBETCTBUU C TPEOOBAHUAMH d1'0C BO no
nanpasnenuto 27.03.01 «CrapgapTusanus 1 METPOJIOI U

PaGouyio mporpaMMy CocTaBui  K.T.H., 1oueHT kapenpst YKTP Opios J1L.1O.

Penenzenr
(mpejicTaBuTeNs paboToaTes) 3am. jupekropa 000 MUIT «PLIBT»]

PEryJIHNpPOBAHUC

[Ipotoxon No _ # OT b

1O.A. Opnos

3aBeyromuil Kageapon

PaGouyast mporpamMma paccCMOTpPEHA U ogo0peHa Ha 3ace/laHuu y4e0HO-METOIMYECKO KOMUCCHU HaNpas-
neaus 27.03.01 «CrapnapTy3aliyds U METPOJIOTHI»

o B Py =
Ilpotokon Ne 7~ or .~ O4. 75 rona

[ 10.A. Opnos

/// /(®UO, moanuce)

HpeﬂcenaTenb KOMHCCHUHU




JIMCT NEPEYTBEPKJIEHUWS
PABOYEN IPOI'PAMMBI AUCLHUAIIVIMHBI (MO Y JIST)

PaGouyas mporpamMma o100peHa Ha yueOHBIi rojl

[Iporokon 3aceqanust Kadenpsl No oT rozga

3aBeayromuil kagerpoin

PaGoyas mporpamma oo0peHa Ha y4eOHBII roj

I[Iporoko: 3acemanust Kadeapbr No oT roja

3aBeayromuil kageapon

PaGouas nmporpamMma 0J00peHa Ha yueOHBIH T/l

[Tporokoi 3acemanust Kageapsr No OT roja

3aBeayromuii kageapon




