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1. HEJIUX OCBOEHUS TN CHUITIMHBI

ueHHMI/I OCBOCHUA JHCHHUITIIINHDBI «ABTOMaTH3aLUS H3MEPUTECIIBHBIX MPOIIECCOB» SABJIACTCA HU3Y-
YyeHHe CII0co00B aBTOMATH3AIlUU U3MEPHUTCIIBHBIX ITPOMECCOB, BUJAOB KOHTPOJISA H PICHBITaHHfI, C HC-
[10JIb30BAaHUEM allllapaTHO-IIPOrpaMMHBIX U3MEPUTEIIBHBIX KOMIIJIEKCOB, IIPUMEHACMBIX Ha IPEINPUA-

TUAX O] pEHICHUA 3a/1a49 YIIPaBJICHUA Ka4€CTBOM.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OITIOII BO

Jlucuuniaraa « ABTOMATH3aIMsl H3MEPUTEIbHBIX IPOLECCOB) OTHOCHTCS K BapHAaTHBHOW 4acTh
onoxa b1.B.JIB.6 OITIOIT BO. JluciuminHa u3y4aeTcs B 7-M CEMECTpE.

M3yyaemas JUCIMILUIMHA OCHOBBIBACTCS HA TAKUX AUMCLHUIUIMHAX Kak «Marematukay, «TexHoso-
I'U¥ [IPUKJIAJHOTO MPOrPaMMUpPOBAaHMsS W aHalIU3a JaHHBIX)», «OCHOBBI YIIPABICHHUS KadeCTBOMY,
«DIIEKTPOTEXHUKA M JIEKTPOHUKAY, «OCHOBBI KOHCTPYUPOBAHUS CPEICTB U3MeEpeHui», «Pusnueckue
OCHOBHI M3Mepenuii», «Cern DBM u cpeacTBa KOMMyHHMKaMKy, «MHpoOpMannoHHbIe TEXHOIOTHU B
YIpaBJIeHHH KA4eCTBOM U 3aIUTa HHPOpMAIH»

[TomyuyeHHbIE HABBHIKM M 3HAHHs 0000IIAIOT HAKOIUIEHHBIH ONBIT B 00J1aCTH METO/IOB U CPEJICTB
M3MepeHHH, HCIBITAHUN ¥ KOHTPOJIS, CIIOCO00B UX aBTOMATH3AIMH, 4 TAKKE MOIYT OBITh HCIIOIb30BA-

HBI IIPH IPOXOKIEHUHM ITPEIMILIOMHON IPAKTHKU ¥ BBIIOJHEHHH KBATH()HKAIIMOHHON pabOThL.

3. KOMIETEHIUHX OBYYAIOIIEIOCsl, ®OPMHUPYEMBbBIE B PE3YJBTATE
OCBOEHMSI JUCHUITIMHBI

B npomecce 0CBOEHHs JUCIUILIAHEL, Y CTYAEHTA JOJKHBI OBITh C(HOPMHUPOBAHBI CIIEAYIOLIHE
KOMIIETEHIIUU!
npogeccuoHaibHbvLe:

e CrnOoCOOHOCTH MPUMEHSATH 3HAHUE ATAIOB XXKM3HEHHOTO IMKJIA W3ZIEHs, IPOIYKINH I
yeyra (I1K-2);

e CrIOCOOHOCTH NMPUMEHATH 3HAHKE 3a/a4 CBOeH NPo(PeCcCHOHATBHON NeATENbHOCTH, UX Xa-
PaKTepUCTHKH (MOJIENN), XapaKTePUCTUKH METOJ0B, CPEICTB, TEXHOJOIHH, alrOPUTMOB
pemrenus >tux 3anad (I[1K-3);

B pesyiapTaTe OCBOCHHUS JUCIHIUIMHBI 00y4YaroIuiics NO/DKEH JEMOHCTPHPOBATEH CIISTYIOIHe
pe3yabpTaThl 00pa3oBaHus:

3HamMb. METOJIbI IIOJyUeH s U3MEPUTEILHON HH(pOPMAIIMH, METOIbI ee Mpeodpa3oBaHus U 00-
paboTkw, BuI6!I KoHTpoJis 1 uenbrtanuit (11K-2, TIK-3);

yMemb: TPOM3BOJUTL PacueT MOrpelrHocTedl npu oO6paboTke M3MepuTenbHON HH(OpManuy;
BBIOMpATh CPEICTBA U METOJBI MOIYUIeHNS U3MEPUTENbHON HH(GOPMALNK; BEIOMPATh U3MEPUTENIbHBIC
npeoOpa3oBaTely JIsl IIOCTPOSHHUSI aBTOMATH3UPOBaHHBIX n3MepuTenbHbIx cucteM (T1K-2, TIK-3);

61a0ems; HaBbIKaMH 00pabOTKH U3MEPUTENbHON HH(OPMAINK; HaBBIKAMU ITOCTPOCHHUS U3Me-
PHUTENIBHBIX CHCTEM HA OCHOBE NPOrPAMMHO-AINapaTHEIX H3MepUTeNbHBIX Kommekcos (ITK-2, TTK-3)



4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHBI

O0mas TpyI0eMKOCTh U3y4eHus TUCHUILTHHEI cocTapiseT 4 3E (144 gac.)

4.1 CTpyKTypa M CHHILIHHBI

Bunbl yae6HOM paboThl, BKIIOYAs
CaMOCTOSITENIbHYIO paboTy CTyIEH-

O6bem yuebd-
HOH paboThI,

®dopmbl TEKY-
Iero KOHTPOJIsA

< TOB yCIIeBaeMOCTH
= C IPUMEHEHHU-

3} U TPYJA0EMKOCTH (B Uacax) (no Heoesm
el < €M HHTepaK-

Ne| Pazpen (tema) o B cemecmpa),

g o el 2 e TUBHBIX METO-
/n|  JTUCIUTUIAHBI S| = | 2| £ 2 ¢dopma pome-
&) S| = a | o 2, E oy 0B .
SlE| 8| gl E|L | 5 KYTOYHOI
o| d| E|E| 8| 8| & | >~ | (Byacax/ %)
T| 8| S| E|a|l &0 |E aTTecTaluu
Sl 2| 3| 8| = <
@ &al'8 .8 (no cemecm-
=
pam)
Pazmen 1. Tex-
HU4eckoe obec- "
| Peiitunr-
IICUCHUE CHCTEM -

1 7 4 4 + | 23 4/50 KOHTpOJIb Nel

aBTOMAaTH3aIU1 6
(6 menens)

U3MEPUTEIIbHBIX
IPOIIECCOB
Paznen 2. Ilpo-
rpaMmmHOe o0ec- .

7 PeiiTunr-
IIEYEHUE CHCTEM -

2 7 6 6 + | 25 6/50 KOHTPOJIb N2

aBTOMaTH3alUU 12
(12 nenens)
MU3MEPHUTETbHBIX
IIPOIECCOB
Pazgen 3. Mer-
poJIoTHYEcKOe
oOecrnieyenue 13 Peiitunr-

3 | cucrem astoma- | 7 - 2 2 + |25 2/50 KOHTPOJIb Ne3
TH3alUM ~ H3Me- 17 (17 nenens)
PUTEIBHBIX IPO-

I[ECCOB
Bcero 12 12 + |75 12/50 IK3aMeH




4.2 Copnep:kaHue JHCIUILTHHBI
Teopernueckuii Kypc

Pazgen 1. Texuuueckoe obecrieueHre aBTOMaTU3aluu U3MEPUTEIbHBIX ITPOIIECCOB

1.1. lenu u 3a1aun aBTOMATH3AIUU U3MEPUTEIBHBIX IIPOLIECCOB

Hayunvle, mexnuueckue, 5KOHOMUYeCKue U coyuanbrvle yeau asmomamusayuu. Cmeneno agmo-
mamuzayuu. OCHOBHbIE 3A0a4U ABMOMAMU3AYUU USMEPUMETbHBIX NPOYECCOB.
1.2. OCHOBBI U3MEPEHUM, UCIIBITAHUN U KOHTPOIIA

Hsmepsiemole senuyunel, obracmu usmepenuil. Buovl u memoovl usmepenuil, KOHMPOISL U UCNbL-
manuil. Buowel cpeocms usmepenuil. FlzmepumevHole CueHalbl.
1.3. AHaJIOTOBBIE CEHCOPEI

Ananozosuvie usmepumensivie npeoopazosamenu (HIl) u oamuuxu (cencopet). Memponozuvecrkue
xapaxmepucmuku. Pezucmuenoie, men304yecmeumenvtoie, 2NeKMpPOIUMULecKUe, UHOYKMusHole, em-
KOCMHblE, UOHU3AYUOHHbLE, (OMOoIIeKmpuyecKue, mepmodIeKmpudecKue U nbe3odekmpuieckue u
Op. usmepumenvuvle npeobpasosamenu. Cxembl c021ACO6aHUA CUZHAN06. Dulbmpbl, ycuiumen,
MOOYISAMOPbL U 0eMEeKMopbl CUZHAIOB.
1.4. ALIVIIAII nmpeoOpa3zoBanue

Qusuyeckas 0CHOBA AHALO20-YUPpPoso2o npeobpazosanus. Jluckpemusayus, Keanmosauue, Ko-
ouposanue. Knaccugpuxayus anano2o-yugpoozo npeobpazosanus. nopaspsioHo20 KOOUpOBaHus, no-
crnedosamenvHo2o cuema, creofuezo ypasnosewusanus u op. Lugpoeoe npedcmasnenue usmepsie-
Moix eeauyun. Peanuzayus amano2o-yugpposo2o npeobpazosanus (ALII) u yugpo-ananozoso2o npe-
obpaszosanuii (LJAIT). Cucmembl cuucienus, KoObl, UCHONb3YeMble 6 AHAN020-YUPPOGHIX U Yuppo-
ananozoewix npeodpasosamensx. IIpunyunvt 0elicmeus, OCHOGHbLLE dJIEMEHMbl, CIMPYKNYPHbIE CXeMbl
u xapaxmepucmuxu AL{IT u [{AIL
1.5. Iludposbie ceHCOPHI

Bunapno-yugposvie, ungopmayuonno-yudposeie u UHMENNEKMYanbHble CEHCOPbL (OAMYUKU).
Memponozuueckue xapakmepucmuxku Yyu@pposulix ceHcopos.
1.6. LluppoBbie HHTEPEHCH

Iocredosamenvivie wiunsl nepedayu oannvix FC, 1-Wire, UART (RS232/485), SP1, USB, ICP.
1.7. KoMmMyHHUKaAITMOHHBIE IIPOTOKOJIBI U IIPOMBIIIICHHBIC CETH

Ipomvrunennvie cemu na ocnoge P-NET, Profibus, Modbus, HART, CAN. Becnposoonvie cer-
copnoie cemu Libelium ™, Wireless HART.
1.8. Mukpormporeccopsl 1 MEKpoOBM

Cospemennvie MUuKponpoyeccopvl u MukpoIBM na ocnose mexnono2uii npouseooumenet MUKpO-
anexmponnvix komnonenmog Intel ™ ARM ™ Atmel ™ Microchip ™
1.9. [IpombllIEHHBIE KOHTPOJIIIEPBI U KPEHTHI

Cospemennvie mexnonozuu cobopa u obpabomxu oanneix National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.
1.10. MeToabl i poBO# UICHTHPUKAIIUN

Paououacmommnas (RFID), wumpux-xo0wl, QR-k00bi.



1.11. ABTomMaTH3aIus pa3IMuHbIX BUJOB U3MEPUTEIILHEIX IIPOIECCOB

Asmomamuszayus usmeperuti yposHel JHCUOKOCTIU U CINYYUX MAMEPUALO8, dGMOMAMU3AYUsL U3-
Mepenutl usMepenus YCUIull, aemoMamu3ayua usmMepeHuil OasieHus, aemoMamusayus usmMepeHuil
CKOpOCmU U pacxo0d, AsmMoMamu3ayus Usmepenutl AadCHOCMU, usmMeperue KOHYeHmpayuu pacmeo-

Poes; asmomamusayusl LL?MQPEHLHJ KOHYyeHmpayuu 2asoe.

Pazzgen 2. [IporpamMmmHoOe ofecrieueHne aBTOMATH3alMKY U3MEPUTEIIbHBIX IIPOIECCOB

2.1. lucneryepckoe yrpasienue u coop ranHbIX (SCADA-cucreMsr).

Ocnosnvie 3a0auu, peutaemvie SCADA-cucmemamu. Ocnoguvie komnonenmor SCADA. Konyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Hnmezpuposannvle 6 npoMbluLieHHble KOHMPOJIEPbL
SoftLogic SCADA-cucmemvt. Yazeumocmu. IIpumepor SCADA-cucmem - OpenSCADA, Labview u Op.
2.2. OcuoBsl rpapudeckoro nporpammuposannst AUIC B cpene National Instruments ™ Labview.

Ipozpammnuas cpeoa. Konyenyus eupmyanviozo npubopa. Hcnoavzosanue zpaguieckoeo npo-
epammuposanust. bazogvle snemenmol u QYHKYUuU.

2.4. OcHoBsl nporpammupoBanus AVC Ha ocHOBe MUKpoOBM B cpene Arduino.

Hsvik npoepammuposanus. Cunmarcuc u cemanmuxa. Komnunamop. Onepamopel, oannvie (ne-

pemennble U KOHCMAanmol), YyHKyuu u 6ubnuomexu.
2.5. IIporpammHuas 06paboTka pe3yIbTaToB U3MEPEHUI
Onmumanvhas yughpposas urbmpayus, KoOuposanue uHPOPMayuu, aieopummot KoHmpois. Hn-

MePRONSYUsL U SKCMPANONAYUL Pe3ylbmamos usmepeHul

Pazgen 3. MeTposiornueckoe obecrieyeHye aBTOMATHU3alMHU H3MEPUTEILHBIX IIPOIIECCOB

1.1. MeTrposiornyeckue moxka3aTeiy CpeICTB U3MEPEHHI

Knaccot mounocmu cpeocms usmepenuil. Memoouxa evinonnenus usmepenuil. Memoowr nosvluie-
HUSL MOYHOCMU U NOMEXO0YCMOUYUEOCMU OA306bIX d/IEMEHMOE.

1.2. TlorpemHocTy pe3yIbTaToB aBTOMATU3HPOBAHHBIX H3MepUTENbHBIX cructeM (AKC)

Hemounuxu nozpewinocmetl, pacyem nozpeutHocmeii (a6conomuasn, OmHoCUmenbHas u npuse-
Oennas), adoumueHvle U MYTbMUNIUKAMUBHbIE COCMABNAIOUJUE NOZPEULHOCME Pe3YIbmamos usme-
penuii, Kax onpedensiomest cucmemamuyeckue u epyovie no2peutHocmu 6 ucXoOHoM psidy, Hopmupye-
Mble MempON02U4ecKue XapaKmepucmuKku cpeocms usmepeHu.

1.4. T'ocynapcTBeHHBINH METPOIOTHYECKUN HA30D
Opeanuzayus Memponosuiecko2o Hao3opa 3a asmoMamusUpoEaHHbIMU CPEOCMBAMU UsMepe-

Hutl, ucnetmanuti u koumpons. Henvimanus, ammecmayus u nosepka AHC.
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Tembl MPAKTHYECKUX 3aAHATHH
Amnanoro-uudposoii u nudpo-ananorossrii npeodpasosarens (ALIII/ITAIT na ocnose E-154).
M3MepurenbHble IpeoOpa3oBaTeNid U JaTYUKH (ceHcopsl). OOIMe MOHATHSA W NPUHIKUIILI BKJTIO-
YeHHs B M3MEPUTEIILHBIE LIETIH.
Peocrarnpie npeobGpazoBareny.
TeH304yBCTBHTEIBHBIE TPEOOPA30BATEIH.
TepMope3rcTOPhI, HIEKTPOJUTHYECKUE TPe00pa30oBaTEH.
MuaykTuBHBIE IpeoOpa3oBaTEIIH.
EMkocTHBIE TpeoOpa3oBaTeIH.
Honm3anuoHHble IpeoOpa3oBaTeliu.
doroanexTpuyeckue npeodpa3zoBaTeIH.

. TepmoanexTpuueckue npeoOpa3oBaTeiu.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

WuaykuuoHHBIE IpeoOpa3oBaTesu.

[Ibe302meKTprueckue npeodpa3oBareiu.

["anpBaHMUECKHE ITpeoOpa3oBaTeu.

[anpBaHO-MarHUTHEIE TpeoOpazoBaTeny Ha ocHoBe 3¢ dekra Xouia.

DJIeKTpUUYECKIE TEPMOMETPBI COITPOTHBIICHHS.

TepmoasiekTpuueckrue TEpMOMETPBI.

[Tpe30951eKTprUecKie TEPMOMETPBI, IHPOMETPHI.

ABTOMaTH3aLMU U3MepeHuii Ha 6aze MukpoDBM. OTkpsITas apxutektypa Arduino.

OCHOBBI BBOJIAa M 06pabOTKM U(POBBIX U aHAIOTOBBIX CUrHAI0B Ha MUKpoOBM Arduino UNO.
Conpskenue MukpoOBM ¢ mepcoHaIbHBIM KOMIIBIOTEPOM Y€pe3 MOCIE0BATeIbHbII HHTEp-
¢eiic USB — UART (RS232 TTL).

Conpsoxenre MEKpoDBM ¢ mupoBBIME CEHCOpaMH depe3 Iocie/loBaTesIbHble HHTEPHECh
I°C, 1-Wire u SPI.

ABTOMATH3aLUsd M3MEPEHHH OTHOCUTEIBHOH BIAXHOCTH M TEMIIEPATYPhI OKPYXKAIOIIeH Cpe/Ibl
Ha ocHOBe MHKpoDBM 1 mudposoro cencopa DHT11.

ABTOMaTH3aLMs U3MEPEHUH YPOBHS OCBELICHHOCTH Ha 0cHOBe MUKpoOBM u nmudpposoro cenco-
pa BH1750.

ABTOMATH3alUs U3MEPEHHM aTMOC(EPHOTO JABJICHUs, TEMIIEpATypbl M BIAKXHOCTH Ha OCHOBE
MukpoIBM u mudposoro cencopa BME280.

OCHOBBI aBTOMATHM3allMd M3MEpPEHHH Ha OCHOBE NMPOMBIIUICHHBIX KpeiitoB u SCADA-cucTeM.
Konmueniust BApTyaIbHBIX npubopoB Labview.

ABTOMaTH3aIUs PA3IMYHBIX BUJOB H3MEPEHUH HAa OCHOBE M3BECTHBIX PELICHUH.

ABTOMaTH3aNUs U3MEPEHUH T€OMETPUYECKHX Pa3MEPOB.

ABTOMaTH3aNNsA U3MEPEHUH YPOBHEH JKUAKOCTH U CHILY4YHUX MaTEPUAIOB.

ABTOMaTH3AIMS U3MEPEHUIN U3MEPEHUS y CHIIUMI.

ABTOMAaTH3ANUS U3MEPEHUHN TaBJICHUS.

ABTOMAaTH3aNUs U3MEPEHUH CKOPOCTH U Pacxo/a.

ABTOMAaTH3alKs U3MEPEHUM BIIQYKHOCTH, H3MEPEHHE KOHLEHTPAIMH PACTBOPOB.

ABTOMATH3AIUs U3MEPEHUH KOHLIEHTPALH Ia30B.

MeTtpostorudeckoe obecriedeHie aBTOMATU3NPOBAHHBIX H3MEPHTENILHBIX CUCTEM.

PacyeT aGCOIFOTHOI, OTHOCHTEIBHOM U MIPUBEAEHHOH OTPEIIHOCTH PE3yIbTaTOB H3MEPCHUH.
Pacyer aqIuTUBHBIX U MYJIBTUIUTUKATUBHBIX COCTABISIOIIMX IOTPENIHOCTEN PE3yIbTaTOB H3Me-
PEHHUIA.

Omnpezesienne CUCTEMATUHYECKUX U IPyOBIX MOIPEITHOCTEN B HCXOJIHOM PSLY.



5. OBPA30OBATEJIBHBIE TEXHOJIOI'HA

B cootBerctuu ¢ TpeboBanusmu OI'OC BO no xanpasienuto noarorosku 27.03.02 «Ympas-
JICHHE KAueCTBOM) PealM3alusi KOMIETEHTHOCTHOIO 1OJIX0/1a NPpeyCMaTPUBAET IHPOKOE UCIIOTB30-
BaHKE B y4eOHOM IIPOIECCE aKTHBHBIX M MHTEPAKTUBHBIX (OPM IPOBENACHHS 3aHATHI B COUYCTAHUH C
BHeayIMTOPHOM paGoToif. OGpa3oBaTeNbHBIMH TEXHOJIOTUSIMH, HCIIOIb3yEMBIMH B Ipouecce o0yde-
HHS 110 KYPCY «ABTOMATH3AIHSI H3MEPUTENIBHBIX IIPOLIECCOBY SABJISIOTCSL:

® KOMITBIOTEPHBIE CUMYJISAINH;

e IMCKYCCHH, B TOM YHCIIC H B COCTaBE UCCIIEI0BATENLCKOM IPYIIIIbI,

e pa300p KOHKPETHBIX CUTYallHUM;

e TPEHUHIH IO MPUMEHEHHIO CHCTEM aBTOMATH3AalMM U3MEPUTEIbHBIX IPOIECCOB, B TOM YHUC]IE
¥ 3aJa4 B 00JIaCTH yIPABJICHUS KAaUECTBOM ¥ METPOJIOTUH;

e TPEHHHIH IO IPUMEHEHHIO IPOrPAMMHBIX CHCTEM M KOMIUIEKCOB Ul pelleHus 3a1a4 B 00a-
CTH aBTOMATH3AIlMH U3MEPEHUH, KOHTPOJIS U UCIIBITAHUM.

e MaTepuasbl By30BCKMX M BHYTPHBY30BCKHX TelekoH(epeHuuii B cetu Internet, a taxxe mare-
pHaJIBl MEXTyHAPOIHBIX H POCCHHCKUX HAYYHBIX KOH(pepeHIMi B 001acTH IIPUMEHCHHUS aBTO-
MaTH3UPOBAHHBIX U3MEPUTEIIBHBIX CUCTEM.

B pamkax y4eOHOro Kypca HpeayCMOTPEHBI MacTep-KIAacChl SKCIEPTOB U CIEIUATNCTOB Ha OC-
HOBe webinar kommnanuii National Instruments ™. Buneo webinar ykazaHHBIX CIIEIIHAIMCTOB HAXOIST-
cst B 0OIEeM JOCTyIe B ceTd Internet Ha COOTBETCTBYIOLIMX CAlTax, a TakXke MPEIOCTABIISIOTCS 00y-
YAIOIUMCS B JIOKAJIBHON BEPCUH.

TeopeTHyeckuii MaTepUasl HOCUT MPOOJIEMHBIH XapaKTep, OTPaXKaeT MPO(HIIb HOATOTOBKH CITy-
IaTesneil ¥ HOCUT XapaKkTep caMocTosTeIbHOro u3yuenus B sune CPC.

OGpa3oBaTesbHble TEXHOIOTHH, UCMIOJb3y€EMbIE MPU peann3a-
LMK Pa3IMYHBIX BUAOB YueOHOM paboThl

No Pasnen (tema)

n/n JTUCLIUIIIUHBI TeopeTuueckuii Matepuai (B BUIe CAMOCTOATEbHOM paboThl
CTYICHTOB)
Pazpen 1. TexHu- KoMmrploTepHble CUMYJIALNHN, TUCKYCCHH, B TOM YHCJIe U B CO-

yeckoe obecrneue- | crape MCCNENOBATENLCKOM IPYMIb, Pa3d0p KOHKPETHBIX CUTYya-
HUE CUCTEM aBTO- | 1y mpe3eHTALMU M OMOPHbIE KOHCIEKThI, MaTepUalbl BY30B-
MaTu3aluu u3Me- =
1 CKMX M BHYTPHBY30BCKHX TesekoH(pepeHuuii B ceTu Internet, a
pUTENBHBIX NPO- .
TAK)KE MaTephaibl MEXIYyHapOIHBIX M POCCHHCKHMX Hay4HbIX

eeeop KoH(epeHLHii B 007aCTH aBTOMATU3aLMKU U3MEPEHUH, MacTep-
KJTacChl SKCMEPTOB M CHELNATMCTOB Ha OCHOBE webinar.

Pazpnen 2. [1po- KoMmbloTepHbIE CUMYJISUUM, TUCKYCCHH, B TOM 4YHCJIE U B CO-

rpamMmHoe obec- CTaBe MCCJIE0BATENbCKOM IPyMIbl, pa300p KOHKPETHBIX CUTYa-

neyeHue CUCTEM
5 | aBTOMATH3ALMH
M3MEpPUTENIbHbIX
TNPOLIECCOB

LMid, TIPE3eHTAllMK U OTMOPHbIE KOHCIEKTbI, MaTepHalbl By30B-
CKMX M BHYTPUBY30BCKHUX TeleKoH(pepeHuuii B ceTu Internet, a
TaK)Ke MaTephaibl MEKIYHAPOIHBIX U POCCHMCKHMX Hay4YHbBIX
KOH(epeHIni B 00JacTU aBTOMAaTU3aLUK W3MEPEHHI, MacTep-
KJIACChI SKCIIEPTOB H CIIELMATICTOB Ha OCHOBE webinar.

Paznen 3. MeTtpo- | KoMmrbloTepHble CUMYJISLMH, IUCKYCCHH, B TOM 4YHUCJe U B CO-
norudeckoe 06ec- | crape Mccien0BaTeNbCKON TPYIIIbI, pa30op KOHKPETHBIX CUTYa-
neyeHue CUCTEM
3 | aBTOMaTH3aLMH
U3MEPUTENIBHBIX
MpOLIECCOB

LM, NPE3EHTalN U OMOPHBbIE KOHCIEKTBI, MaTepUabl By30B-
CKMX M BHYTPHBY30BCKHX TeNeKoH(pepeHUMit B ceTu Internet, a
TaKKe MaTepuasibl MEXIyHAPOIHBIX M POCCHUMCKUX HAy4YHbIX
KOH(EepeHIi B 001acTH aBTOMAaTU3alMKl M3MEPEHUH, MacTep-
KJIacChl SKCIEPTOB M CIELNACTOB Ha OCHOBE webinar.




6. OLIEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH, ITPO-
MEKXYTOYHOM ATTECTAIIMA U YYEBHO-METOANYECKOE OBECIIEYEHUE CA-

MOCTOSITEJIbHON PABOTHI CTYJIEHTOB
JIJ1s1 TeKyIIEro KOHTPOIIsS YCIEBAEMOCTH IPUMEHSIETCS. pEHTHHT-KOHTPOJIb, TPOBOAMMBIH Ha 6-

it, 12-i u 17-if venene. IlpomMexyTouHas arTecTalys IPOBOIUTCS B popMe dK3aMeHa.

D0 R

10.

11.

12

13.

14.

15,

16.

17.

18.

19,

20.

21.
22,

Bomnpocs! 11s1 npoBeaeHHsT peiiTHHI-KOHTPOJIS

1-11 petimun2-koHmMpoJib

KaKoBBI 1eIH 1 3a/1a49d aBTOMATH3AIMN H3MEPUTEIbHBIX IIPOLECCOB?

Ha3oBuTe 0OCHOBHBIE H3MEPSIEMbIC BETHYMHBI X 00JIaCTH U3MEPEHHH?

HazoBuTe 0CHOBHBIE BUIBI M METOIBI H3MEPEHHI, KOHTPOJIS U UCIIBITAHUMA?

[Tpunnun paGoThl, JOCTOMHCTBA M HEJJOCTATKH, 00JaCTh NPUMEHEHUS M METPOJIOTHYECKHE Xa-
PaKTEPUCTUKH PEOCTATHBIX IIpeoOpa3zoBaTeneii?

[Ipunnun paboThl, JOCTOMHCTBA U HEJOCTATKH, 001aCTh IPUMEHEHUS ¥ METPOJIOTHYECKUE Xa-
PaKTEPUCTUKHU TEH304yBCTBUTEIIBHBIX IpeoOpazoBaTesn?

[Ipunin paboTel, JOCTOMHCTBA U HEAOCTATKU, 00J1aCTh IPUMEHEHHUS B METPOJIOTMYECKUE Xa-
PaKTepUCTUKU TEPMOPE3UCTOPOB?

[IpunIun paboThl, JOCTOMHCTBA H HEJOCTATKU, 00JIaCTh IPUMEHEHUS M METPOJIOTMYECKUE Xa-
PaKTEPUCTHKH DJIEKTPOIUTHYECKUX IIpeoOpasoBarTeei?

[Ipunmun paGoThl, JOCTOMHCTBA U HEJJOCTATKH, 00JaCTh NPUMEHEHUST K METPOJIOTHIECKUE Xa-
PaKTEPUCTHKH WHIYKTHBHBIE IpeoOpa3oBaTeneii?

[Ipunnun paboThl, JOCTOMHCTBA M HEJOCTATKH, 00JaCTh IPUMEHEHHS U METPOJIOTHYECKHE Xa-
PaKTEPUCTHKH €MKOCTHBIX ITpeoOpazoBareneii?

[Ipuniwn paboTsl, JOCTOMHCTBA U HEIOCTATKH, 00/1aCTh NPUMEHEHUS B METPOJIOTHYECKUE Xa-
PaKTEpPUCTHKH MOHU3AIIMOHHBIX IIpeoOpa3oBarTeeii?

[Ipunimn paboThl, JOCTOMHCTBA ¥ HEAOCTATKH, 00J1aCTh IPUMEHEHUS U METPOJIOTHUECKUE Xa-
PaKTEPUCTUKH (POTOITEKTPHUUECKUX TTpeoOpa3oBaTeneii?

[Ipunnun paboThl, JOCTOMHCTBA U HEJOCTATKM, 001aCTh IPUMEHEHUS H METPOJIOTHIECKUE Xa-
PaKTEPUCTHKU TEPMOAIEKTPHIECKUX IIpeodpasoBarenei?

[IpuHimn paboThl, JOCTOMHCTBA B HEJAOCTATKH, 00JIaCTh NPUMEHEHUS ¥ METPOJIOTHYECKHE Xa-
PaKTEPUCTHKA HHIYKIIMOHHBIX IIpeoOpa3oBaTeneii?

[IpurmuI paboThl, TOCTOMHCTBA U HEJOCTATKU, 00JIaCTh IPUMEHEHUS ¥ METPOJIOTMYECKUE Xa-
PAKTEPHCTHKH [THE303JIEKTPUIECKUX NpeobpasoBarenei?

[Tpunmmn paboThl, TOCTOMHCTBA U HEJOCTATKH, 001aCTh IPUMEHEHHS U METPOJIOTHYECKUE Xa-
PaKTEpUCTHKH raJIbBaHUUECKHUX IIpeoOpazoBareeii?

[Tpunnumn paGoThl, JOCTOMHCTBA M HEJOCTATKH, 00JIaCTh IPUMEHEHHS U METPOJIOINYECKHE Xa-
PaKTEpPUCTHKH rajlbBAHO-MarHUTHBIX IpeobpazoBaresn Ha ocHoBe dddexra Xosa?

[TpuHIMn paGoThl, TOCTOMHCTBA U HEJOCTATKU, 00JACTh IPUMEHEHHS U METPOJIOTHYECKUE Xa-
PAKTEPUCTHKH DJIEKTPUIECCKUX TEPMOMETPOB CONPOTUBIICHHS?

[TpuHImn paboThl, TOCTOMHCTBA U HEJOCTAaTKH, 00J1aCTh IPUMEHEHHS U METPOJIOTHYECKUE Xa-
PaKTEPUCTHKH TEPMOIIICKTPHUECKUX TEPMOMETPOB?

[TpuHiMn paboThl, TOCTOMHCTBA ¥ HEAOCTATKH, 00J1aCTh IPUMEHEHUS U METPOJOTHYECKUE Xa-
PAKTEPUCTHKHU MHE303JICKTPHYECKUX TEPMOMETPOB U TUPOMETPOB?

JlaiiTe KpaTKylo CpaBHUTENBHYIO XapaKTepPUCTHKY MUKPoOBM Ha OCHOBE TEXHOJIOTUH Pa3HBIX
IIPOU3BOIUTENEI MUKPOIIEKTPOHHBIX KOMIOHEHTOB?

[TocTpoiite cTpykTypHYIO cxeMy MEKpoOBM Arduino UNO?

Kak npoucxoaut conpsbkeHrne MHKpoOBM ¢ mepcoHalbHBIM KOMIIBIOTEPOM Yepe3 MOCIIe/10-
Barenpubli uuTepdeiic USB — UART (RS232 TTL)?

. Kax mpoucxomut conpsbkenne MUKpoOBM ¢ muppoBbIME CEHCOpaMU Yepe3 I0C/IeI0BaTe b-

Hble nHTepdeiics I°C, 1-Wire u SPI?
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OnuimuTe OCHOBHBIC MPUHIMIIBI aBTOMATHU3ALMKM M3MEPEHUH OTHOCHTEILHOM BIAXKHOCTH U
TeMIepaTyphl OKpy Karoleii cpe/sl Ha ocHoBe MUKPoOBM u mudposoro cencopa DHT117
Omnuimre OCHOBHBIC IPUHIIMITBI aBTOMATH3AIMK U3MEPEHUH YPOBHS OCBELIEHHOCTH Ha OCHOBE
MukpoOBM u nudposoro cencopa BH17507

Onuimre OCHOBHBIE IIPHHITAIIBI ABTOMATH3AIIMYA U3MEPEHUH aTMOC(HEPHOTO JaBIeHuUs, TeEMIIE-
parypsl ¥ BIQKHOCTH Ha 0CHOBEe MHKpoOBM u rudposoro cencopa BME2807?

JlaiiTe KpaTKyrO CPaBHUTEIBHYIO XapaKTepUCTUKY TPOMBIIUIEHHBIX CETECH?

JlaiiTe KpaTKylo CpaBHUTEIbHYIO XapaKTEPUCTHKY [IPOMBIIIIIEHHBIX KOHTPOJIIEPOB M KpeHTOB?
JlaiiTe KpaTKyIo CPaBHUTEIBHYIO XapaKTePUCTUKY METOI0B UG POBOI HAeHTH(PUKAIUN?

2-1 petimuH2-KOHmMpo.Jib

[TpuBeuTe IIPUMEPHI ABTOMATU3AIIMH H3MEPEHHI TeOMETPHUECKUX Pa3MepPOB?

[IpuBeauTe mMprMepsl aBTOMATU3AIMKM M3MEPEHUH YPOBHEH >KUAKOCTH M CBIIYYMX Marepua-
J0B?

[IpuBeauTe MpUMEpP CTPYKTYPHON CXeMbI aBTOMATH3aLUN U3MEPEHU yCHIIHiA?

[IpuBeuTe IPEMEP CTPYKTYPHOM CXeMbI aBTOMATH3ALUSI U3MEPEHHUH NaBeHus?

[IpuBequre MpUMeEp CTPYKTYPHOU CXEeMbl aBTOMATH3allUsl HU3MEPEHHH CKOPOCTH M pacxoja
(BO31yXa/>KUAKOCTH/CHITYYHX MaTepHajoB)?

[IpuBeauTe IPUMEP CTPYKTYPHOU CXEMBI aBTOMATH3allUU U3MEPEHUI! BIaKHOCTH?

[IpuBeauTe MpUMeEp CTPYKTYPHOU CXeMbl aBTOMAaTHU3alUM U3MEPEHHH KOHLEHTPALlMK PacTBO-
poB?

[IpuBeauTe MpUMEp CTPYKTYPHOM CXEMBI aBTOMATH3AIlMN H3MEPEHNI KOHIIEHTPALUH ra30B?
Haiite onpenenenne SCADA-cucremam?

KakoBbl OCHOBHBIC KOMITOHEHTBI, KOHIIENIHU ¥ apXuTekTypbsl SCADA-cuctem?

[Mpuseaure mpumepsl SCADA-cucrem, Ha30BUTE UX 00JIaCTU IPUMEHEHHMS, IOCTOMHCTBA U
HEIOCTATKU?

OmnuimmMre OCHOBHBIE MPHHIMUIBI KOHICIHIMS BHPTYAIbHBIX H3MEPHTENBHBIX NPUOOPOB
Labview?

Hasosure 6a30BbIe 251eMEHTHI M (YHKIMH cUcTeMbl Labview?

KpaTko onuImnTe CHHTAKCHC M CEMAHTHKY sI3bIKa IporpaMMupoBanust Arduino?

Kak npezcraBistiores TaHHbIE (IepPEeMEHHBIE U KOHCTAHTHI), QYHKIIMU ¥ OMOJIMOTEKH Ha SA3BIKE
Apayuno?

[IpuBeauTe MpUMEp MPOrPaMMHOTO KOJia Ha S3bIKe ApAYyHHO Il aBTOMATH3alUH M3MEPEHHM
Kakoi-mu0o0 Gu3ruecKoil BeJTMUNHBI HA OCHOBE aHAJIOTOBOIO CeHcopa?

[TpuBeauTe mpuMep TPOrPaMMHOIO KOJa Ha sI3bIKe APIYyHHO Ul aBTOMaTH3allMUd M3MEpPEeHUH
Kakou-1u00 pU3nYecKoil BeTUYUHBI HA OCHOBE IIU(POBOTo ceHcopa?

[TpuBeaure mpumepsl 1U(POBOi GUIBTPAIUN CUTHATIOB?

[TpuBeauTe MPUMEPHI HHTEPIIOJISIIUH U SKCTPATIOJISIIIUS Pe3yIbTaTOB U3MEPEHUN?

3-1 peiimun2-KoHmMpob

Jlaiite ompesieieHne MOHITUIO KJIAaCC TOYHOCTH CPEACTB U3MEPEHUN?

Yro Takoe MeToAMKa BBHIIOJTHEHUS! U3MEPEHUN ?

KakoBbI MeTO/IbI TTOBBIIIIEHUSI TOYHOCTH U IMOMeXoycToitunBoctu 0a3oBbix anemenToB AVC?
KaxoBer uctounuxu norpemnocteit AUC u ux HOpMHUpyeMble METPOJIOTHYECKUE XapaKTepH-
CTUKH?

Kak paccuutbiBatorcst abcotOTHAs, OTHOCUTENNbHAS M IPUBEAECHHAs IOIPEIIHOCTH pe3yJ/IbTa-
TOB U3MEPEHUI?

Kak paccunThIBaroTCs aJIUTHBHBIC U MYJIBTUIIMKATUBHBIE COCTABIISIONINE [TOIPEIIHOCTEN pe-
3yJIbTAaTOB U3MEpPEHUI?

Kax onpenenstorcst cucteMaTHYeCKUe U rpyOble IOrPEIIHOCTHA B UCXOAHOM DALY ?

Kak opranuzoBana paboTa rocy1apcTBEHHOTO METPOJIOruyeckoro Haazopa 3a AUC?

Kax npoucxoast ucneItanus, arrecranus u nosepka AMC?
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Hepeqeﬂb IK3aMCHAIIMOHHBIX BOIIPOCOB

KakoBbI LIEJIU U 3a/1a91 aBTOMATH3aIIH H3MEPUTENIbHBIX ITPOIIECCOB?

HazoBuTe OCHOBHBIE H3MEPsIeMbIe BEJTMUMHBI U 00J1aCTH U3MEPEHHH?

HazoBuTe 0OCHOBHBIE BUJIBI B METO/IBI H3MEPEHHH, KOHTPOJIS U MCIIBITAHHIA?

[TpunHImn paboThl, TOCTOMHCTBA U HEJOCTAaTKU, 001aCTh IPUMEHEHHS U METPOJIOTHYCCKUE Xa-
PaKTEepUCTUKH PEOCTATHBIX IIpeoOpa3zoBareneii?

[Ipuniun paboThl, JOCTOMHCTBA M HEJAOCTATKH, 00/1aCTh IPUMEHEHHUS U METPOJIOTHYECKHE Xa-
PaKTEPUCTUKH TEH304yBCTBHTEIBHBIX IpeoOpa3oBaTen?

[TpuHiwn paboThl, JOCTOMHCTBA U HEIOCTATKH, 00J1aCTh IIPUMEHEHHUS B METPOJIOTHIECKUE Xa-
PaKTEPUCTUKU TEPMOPE3UCTOPOB?

[IpuHnumn paboThl, TOCTOMHCTBA M HEJOCTATKH, 00JIACTh NPUMEHEHUS ¥ METPOJIOTHYECKHE Xa-
PaKTEPUCTUKH DIICKTPOIUTHYESCKHX IpeoOpazoBaTeeii?

[Tpunnun paGoTel, JOCTOMHCTBA U HEJJOCTATKH, 00JaCTh NPUMEHEHUSA M METPOJOTHYECKUE Xa-
PaKTEpPUCTHKU HHYKTHBHBIE peoOpa3oBareneii?

[Tpunimn paGoThl, TOCTOMHCTBA U HEJOCTAaTKH, 001aCTh IPUMEHEHHS U METPOJOTHYSCKUE Xa-
PaKTEpPUCTHKH EMKOCTHBIX ITpeoOpa3oBareneii?

[IpuHimn paboTel, JOCTOMHCTBA M HEAOCTATKH, 00IaCTh IPUMEHEHUS X METPOJIOTHYECKHE Xa-
PaKTEPUCTUKH HOHH3AIMOHHBIX Ipeobpa3oBaTesneii?

[Ipuniun paboThl, JOCTOMHCTBA U HEJOCTATKH, 00JaCTh NPUMEHEHUS U METPOJIOTHYECKHE Xa-
paKTepUCTUKH (POTODIEKTPUIECKUX IpeoOpa3zoBaTesei?

[TpuHImMI paboThl, TOCTOMHCTBA U HEJOCTaTKH, 00J1aCTh NPUMEHEHHS U METPOJOTHUCCKUE Xa-
PaKTEPUCTHKH TEPMOAIICKTPHYECKHUX ITpeodpazoBareiei?

[Ipunimn paboThl, JOCTOMHCTBA H HEJOCTaTKU, 00J1aCTh IPUMEHEHUS B METPOJIOTMYCCKHE Xa-
PaKTEPHUCTHKH MHIYKI[MOHHBIX IpeoOpa3oBaTesieii?

[TpuHImn paboThl, TOCTOMHCTBA U HEAOCTATKH, 00J1aCTh IPUMEHEHUS U METPOJIOTHYECKHE Xa-
PaKTEPUCTHKH MTHe303IEKTPUIECKUX NpeobpaszoBareen?

[Ipunnun paboTel, JOCTOMHCTBA U HEJOCTATKM, 001aCTh IPUMEHEHUS ¥ METPOJIOTHIECKUE Xa-
PaKTEPUCTUKHU TaTbBaHUUECKHUX NpeoOpazoBareeii?

[Tpunumn paboThl, TOCTOMHCTBA U HEJOCTaTKH, 001aCTh IPUMEHEHHS U METPOJIOTHYECKUE Xa-
PaKTEPUCTUKHU IajlbBaHO-MarHATHBIX IpeoOpa3zoBareny Ha ocHoBe a3 dexra Xoa?

[Tpunnun paGoThl, JOCTOMHCTBA M HEJOCTATKH, 00JaCTh NPUMEHEHHS U METPOJIOTHYECKHE Xa-
PAKTEPUCTHKH DIIEKTPUIECKUX TEPMOMETPOB CONPOTUBIICHHS?

[Tpunnum paGoThl, TOCTOMHCTBA M HEJOCTATKH, 00JIaCTh MPUMEHEHHS U METPOJIOTHYECKHE Xa-
PAKTEPUCTHKH TEPMOIIEKTPHUECKUX TEPMOMETPOB?

[Tpunimn paboThl, TOCTOMHCTBA U HEJOCTAaTKU, 001aCTh IPUMEHEHHS U METPOJIOTHYCCKUE Xa-
PaKTEPUCTUKH MHE30JICKTPHYESCKUX TEPMOMETPOB H THPOMETPOB?

JlaiiTe KpaTKylo CpaBHUTENLHYIO XapaKTepPUCTHKY MUKpoOBM Ha 0CHOBE TEXHOJIOIU# pasHBIX
IPOM3BOUTEIEH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?

[Toctpoiite cTpyKTypHYIO cxemy MUKpoOBM Arduino UNO?

Kak npoucxoaut conpspkeHrne MUKpoOBM ¢ mepcoHanbHBIM KOMIIBIOTEPOM Y€pe3 MOCIIe/10-
parenbubii uaTepdeiic USB — UART (RS232 TTL)?

Kak mpoucxomur conpspkeHrne MUKpoOBM ¢ nudpoBeIME ceHCOpaMu 4Yepe3 MOCye10BaTeb-
uble nHTepdeiic 1°C, 1-Wire u SPI?

OnuiuTe OCHOBHBIE MPUHIMIIBI ABTOMATH3ALUH M3MEPEHUH OTHOCUTEIbHOM BIIQKHOCTUH H
TeMIIepaTyphl OKPYKarolleii cpepl Ha 0cHOBe MUKpoOBM 1 mudposoro cencopa DHT11?
OmnuuuTe OCHOBHBIE TPUHITHITBEI ABTOMATH3AIUN U3MEPEHHH yPOBHS OCBEIIEHHOCTH Ha OCHOBE
MukpoIBM u mudposoro cencopa BH17507

OIUIINTE OCHOBHEIE IPUHIUIIEI ABTOMATH3AI[MN H3MEPEeHUH aTMOC(EPHOTO TaBJICHHUs, TEMIIe-
paTyphl ¥ BIAKHOCTH Ha ocHOBe MUKpoOBM 1 nudposoro cencopa BME280?

. JlaiiTe KpaTKyIo CPaBHUTEIHHYIO XapaKTEePUCTUKY IIPOMBIIUIEHHBIX CETEH?

. JlaifTe KpaTKylo CpPaBHHUTEIBHYIO XapaKTePUCTUKY IIPOMBIIIIEHHBIX KOHTPOJIIEPOB M KPEUTOB?
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. JlaiiTe KpaTKyIO CPaBHUTEJILHYIO XapaKTePHUCTHKY METOZI0B LU(PPOBOi naeHTHGuKanmm?
[IpuBeauTe IPUMEPHI aBTOMATH3AINH H3MEPEHUI reOMEeTPHUECKIX pa3MepoB?

. [IpuBeutTe mpuMepsl aBTOMATH3ALUK M3MEPEHUH YPOBHEH JXKHUIKOCTH M CBHIIYYHUX Marepua-
J0B?

[IpuBeuTe IPUMEP CTPYKTYPHOI CXEMbI aBTOMATH3aLUH H3MEPEHUH yCHIIIH?

[IpuBeuTe IPUMEp CTPYKTYPHOI CXEMbI aBTOMATU3alUs U3MEPEHUI JaBIeH s ?

[TpuBeaure mpUMep CTPYKTYPHOH CXeMBbl aBTOMAaTH3alUsl M3MEPEHHMH CKOPOCTH M pacxoja
(BO31yXa/5KHIKOCTH/CBITYYUX MaT€pHaIOB)?

[IpuBeauTe IpUMeEp CTPYKTYPHOU CXEMbI aBTOMATU3aLlNH H3MEPEHHH BIAKHOCTH?

[IpuBeuTe pUMEpP CTPYKTYPHOH CXEMBI aBTOMATU3AIMH M3MEPEHUI KOHICHTpPAIUH PacTBO-
poB?

[IpuBeuTe IPEMEP CTPYKTYPHON CXEMbI aBTOMATH3AIlMH H3MEPEHUH KOHIEHTPaLH ra30B7
Haiite onpenencaune SCADA-cucremam?

KaxoBBbI OCHOBHBIE KOMIIOHEHTHI, KOHIEMIHH 1 apXUTeKTypbl SCADA-cucrem?

[Ipusenute npumepbl SCADA-cucTeM, Ha30BUTE UX 00JaCTH IPUMEHEHHS], IOCTOMHCTBA U
HEJOCTATKH ?

OnMUINTE OCHOBHBIE NPHHIMIBI KOHIEHIUS BHPTYAIbHBIX M3MEPUTEIBHBIX HPHOOPOB
Labview?

Hasosute 6a30Bble 37€MEHTHI U GyHKIH cucTeMbl Labview?

KpaTko ONMIIMTE CHHTAKCHC U CEMAaHTHKY SI3bIKa MPOrpaMMupoBanus Arduino?

Kak npencraBisiioTes TaHHbIE (IIEPEMEHHBIE U KOHCTaHThI), QYHKIUKM ¥ OUOJIMOTEKN Ha S3bIKE
Apnyuno?

[IpuBeuTe MpUMEp MPOrPaMMHOIO KOJa Ha SI3bIKe APAYHHO JJIs aBTOMATH3AllMKd H3MEPeHIH
KaKoH-1m60 (U3MIecKol BETMINHBI HA OCHOBE aHATIOrOBOTO CeHcopa?

[IpuBeauTe IpUMEP IPOrPAMMHOIO KOZa Ha SI3bIKe APJYHHO JUIS aBTOMATHU3AlMH U3MEPCHHUH
KaKoi-m60 GU3MIecKoil BeTHYNHbI Ha OCHOBE IIU(PPOBOro cencopa?

[TpuBenTe prMepb! UGPOBOH GUIBTPAIMU CUTHATIOB?

[IpuBeuTe TPUMEPHI HHTEPIIOJSALNUH 1 SKCTPAIONALHS PE3yIbTaTOB U3MEPEHUN?

Jlaiite onpeseeHne MOHITHIO KJIACC TOYHOCTU CPEICTB U3MEPEHUI?

YT0 TaKOE METO/IMKA BBIIIOJTHEHUS H3MEPEHHM?

KakoBbI METO/IBI ITOBBIIIEHHs] TOYHOCTH M HOMEXOYCTOMYMBOCTH 0a30BBIX d1eMeHToB AVC?
Kakose! uctounuku norpemnocreit AVC u ux HOpMUPYEMBIE METPOJIOTHYCCKUE XapaKTepU-
CTHKHU?

Kak paccuuThIBalOTCS a0COIOTHASI, OTHOCUTEIbHAS U IPUBEJIEHHAs MOTPEIIHOCTH pe3yJibTa-
TOB U3MEPEHUi?

Kak paccyuThIBalOTCS 8 JUTHBHBIC U MYJIbTUIIUKATUBHBIE COCTABJIAIONIME OTPELIHOCTEH pe-
3yJIbTaTOB U3MEPEHUIA?

Kax ornpeznensorcst CHcTeMaTH4ecKre U rpyOble MOrPEIHOCTH B HCXOIHOM sty

Kak opranusoBana paboTa rocyJapcTBEHHOTO METPOJIOrHYeckoro Haazopa 3a AUC?

Kax mpoucxosT uenbiTanust, arrectanus 1 noepka AVC?

CamocTosiTesqibHasi paboTa 0aKkaiaBpa

B npomuecce caMocTosTeNIbHOM paboThl OakanaBp yriayOIeHHO M3ydaeT TEOPETHYECKHU Kype U
BBIIOJIHSACT KOHTPOJIBHYIO pa0oTy, JKelaTebHO B COOTBETCTBHU C TeMOi Oyayinell 6akaaaBpcKoOi Bbl-
NYCKHON KBaIM(UKAIMOHHOM paboTroil. Huke mpencrasien NpUMEpPHBIN MEpeYeHb BOIPOCOB IS Ca-
MOCTOSITENTEHOTO U3YyUEHHSI.

1. BectipoBoauble cercopublie cetu Libelium.

2. CoBpeMeHHBIE aHATIOTO-IIU(POBHIE U U PO-aHATOTOBBIC IPEOOPA30BATENIH.

3. UnTemiekTyalbHble JaTYuKy.

4. Cucremsl nporpammupoBanus SCADA.

5. TlepcreKTUBEI Pa3BUTHS ABTOMATH3HPOBAHHEIX H3MepUTeNbHbIX cucteM (AVC).

6. Yszsumoctu AVC.



7. YAEBHO-METOAUYECKOE 1 THOOPMAIITMOHHOE OBECIIEYHEHHUE

JUCHUITVIMHBI
Ne ABTOp, Ha3BaHUE, BUJ U3JaHMU, l'on KonunuecTtBo Hanunuue B KonuuecTBo ObecneueH-
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7. Tlopran IEEE Standards Association [Jnextponnsii pecypc]. URL: http:/standards.ieee.org/
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8. Tlopran National Instruments ™ [Dnekrponssiii pecype]. URL: http://ni.com/ (mara obparte-
aus 30.03.2015).

9. Iopran Arduino CC [Dnexrponnsii pecype]. URL: https://www.arduino.cc/ (rata odparieHus
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I'ocynapcTBeHHBIE CTAHAAPTHI

1. TOCT P 8.673-2009 I'CH. JlaT4MKu HHTEIIEKTyalbHbIE M CHCTEMBI H3MEPHUTEIbHBIC HHTEII-
nexTyanbHble. OCHOBHBIE TEPMHUHBI U ONIPEIEICHHSL.

2. TOCT P 8.825-2013 I'CH. JlaTyuKH HHTEIUIEKTyaJIbHbIE U CHUCTEMBI M3MEPUTEC/IbHBIC MHTEII-
JeKTyalbHble. MeTObI YCKOPEHHBIX UCIILITAHUH.

3. TOCT P 8.734-2011 I'CH. JIaTYMKH HUHTEJJIEKTYaJbHbIE U CUCTEMBI U3MEPUTEIbHBIC HUHTEI-
JeKTyalIbHbIe. MeTO/IbI METPOJIOTUYECKOTO0 CAMOKOHTPOJIS.

4. TOCT P MDK 60770-3-2016 JlaTuuku [uisd IpUMEHEHHS B CHCTEMaxX YIPaBJICHUS MPOMBILI-
JleHHBIM TporieccoM. YacTh 3. MeTobl OLIEHKH XapaKTEPUCTHK HHTEIUICKTYaIbHBIX JaTUHKOB.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHbI

JIcIHIUIHHA «ABTOMAaTH3allMsl K3MEPHUTEIBHBIX MpolieccoBy unTaercs Ha kapenpe YKTP na ee
MaTepuanbHoii 6ase. JIeKIIMOHHBIE 3aHSTHS IPOBOAATCS B ayautopuu 306-2, naboparopHble paboTh B
KOMIIBIOTEPHOM Kjiacce ayautopus 332a-2.

Aynutopus 332a-2 — KOMIBIOTEPHBIHN KJace, OAKIIOYEHHbIH K CeTH yHUuBepcuTeTa U MHTepHeT.
O6opynosanue Bkmodaet: [[DBM — 10 wryk; MyIbTHMEMAHEIH IpoekTop. Ayautopus 306-2 BKIIO-
gaeT 00opyIoBaHMe: MYJIbTHMEIHIHAs nHTepakTHBHAs Hocka Gupmel «Hitachi StarBoard», noyTtOyk,
MYJIbTUMEIUUHBINA IIPOEKTOP.

[Ipy OpOBEJEHMH 3aHATHH  HCIONB3YeTCS — CIEAyIollee MNPOrpaMMHOE  OOecreyeHue:
Labview (memo-Bepcus), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board



PaGouas mporpaMma JUCIHMIUIMHBL COCTaBleHa B cOOTBeTCTBHH ¢ Tpebosanusamu PI'OC BO mno
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JIMCT NEPEYTBEPKIEHUSI
PABOYEN ITPOT'PAMMBI JUCIHUATIINHBI (MOLYJIST)

Paboyas mporpamMma oo6pena Ha yueOHBIH roj

[Iporoxon 3aceqanus kapeapsr Ne oT roja

3apenyromuii kadeapoi

Pabouas nporpamma oobpena Ha yueOHbIi 1oz

[Tporoxon 3acenanus kadeapsr Ne oT roja

3aBenyromui Kadeapoi

Paboyas nmporpamma o100peHa Ha y4eOHBIH 1o

ITporoxon 3acenanus xadeaper Ne oT roja

3aBeayromuii kadepoit




