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1. HEJMX OCBOEHUS JUCHUIIJIMHBI

[le/sIMH OCBOCHHS TUCIHIUIMHBL «ABTOMATH3AIMS U3MEPEHUI, HCIIBITAHUH M KOHTPOJID) ABIIA-
eTcs M3yUeHHe CIIoco60B aBTOMATH3AIMH TIOJy YeHNs H3MEPHTEbHOH uH(pOpMAIMU, METOJIOB €€ Ipe-
o0pasoBanuss M 0OpaOOTKH, BHIOB KOHTPOJS M HCIBITAHMH, C HCIIONB30BAHUEM AlNAPATHO-
[IPOrPAMMHBIX H3MEPHTE/IBHBIX KOMILIEKCOB, NPHMEHACMBIX HA NMPEANPHATHAX JULL PEHICHHS 3a/dH
yIIpaBJICHHUS Ka4eCTBOM.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOII BO

JIMCIUIIMHEA «ABTOMATH3AINs HU3MEPEHNH, HCIIBITAHUH 1 KOHTPOJIS OTHOCHTCS K BapUaTUBHOM
gactr 6;oka b1.B.JIB.7 OITOII BO. JucuunianHa U3y4aeTcs B 7-M ceMecTpe.

3yuaemas JUCHUIUIMHA OCHOBBIBAETCS HA TAKMX JTUCIHUIIIMHAX KakK «Matematukay, « TexHoo-
MM [PUKIAJHOTO IHPOrPAMMHUPOBAHMS M aHAIM3a NaHHbBIXY, «OCHOBBI yIPABJIECHUS KayeCTBOMY,
«DNEKTPOTEXHUKA U HICKTPOHHKA», «OCHOBBI KOHCTPYUPOBAHUS CPE/ICTB u3MepeHuity, «Pusnueckue
OCHOBBI M3Mepennity, «Cetn OBM u cpencrsa KOMMyHHKanuit», «MHpopMalnoHHbIC TEXHOJIOTHH B
YIIPABIEHAN KA4eCTBOM H 3aluTa HH(MOPMAIIHID

[loydeHHble HABBIKK U 3HAHUA 0000MIAIOT HAKOIUIEHHBIH OIBIT B 00J1aCTH METOLOB U CPEJICTB
M3MepeHHil, HCTIBITAHHH 1 KOHTPOJIsL, CIIOCOO0B MX aBTOMATU3AINH, A TAKKE MOTYT OBITH UCIIOJIB30BA-
HBI TIPH IPOXOXKICHUH TIPEUTMIITIOMHON IIPAKTUKU U BBIITOTHEHHHA KBaIM(DUKAIHOHHOM pabOTHI.

3. KOMIIETEHIIUA OBYYAIOLIEIOCsl, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHMUS JTUCHUITINHBI
B mpouecce 0CBOCHHS IMCLHILUIHHBL, Y CTYACHTA JOJKHBL ObITH C(HhOPMHUPOBAHBI CJICYIOLINE
KOMIIETeHIIUH:
npogheccuonanvbie:
e  CIIOCOBHOCTBIO BBIMOJHATE PAGOTHI IO METPOJIOTHYECKOMY 00ECIICUEHHUIO U TEXHIIECKO-
My KOHTPOIIIO, HCIIOJIb30BaTh COBPEMEHHBIE METO/IBI M3MepEeHHi, KOHTPOJISI, HCTIBITAHHH
u ynpasyenus kagecTsoM (I1K-3);
e CIOCOGHOCTBIO ONpEMENIATh HOMEHKIATYpY M3MEPSEMBIX M KOHTPOIMPYCMBIX Mapamet-
POB TIPOJYKIUH M TEXHONOTUYECKUX MPOLECCOB, YCTAHABIMBATE ONTHMAIBHBIC HOPMBI
TOUHOCTH W3MEPEHHH M JOCTOBEPHOCTH KOHTDOIS, BBIOMPATh CPEACTBA U3MEpEeHUuN |
KOHTPOJISI, pa3pabarbiBaTh JOKAIBHBIC [OBEPOUHBIC CXEMBI U HPOBOJMTH HOBEPKY. Ka-
IUOPOBKY, FOCTUPOBKY M PEMOHT CPE/ICTB nsmepenuit (11K-4);
B pesyibTaTe OCBOCHHMs TUCIHILIAHBL 00YHAIOUIHMICA JIOTDKEH JEMOHCTPUPOBATE CclIeyIolue
pe3ybTaThl 00pa3s0BaAHMSL:
3HaMb: METO/BI TIOTyYeHHs N3MEPUTENbHON HH(OPMAINK, METOIBL €¢ npeobpasoBaHus U 00-
paboTKHU, BUJIbI KOHTPOJIIS U ucnerrannit (1TK-3, T1IK-4);
yMmemb: TPOU3BOJUTH PACUET MOrPEIIHOCTEH IPH 06paboTKe M3MEPUTETbHON MH(pOPMAIUH;
BBLIOMpATh CPEJICTBA U METO/IbI [IOJIyYCHUA M3MEpUTENIBHOI HH(POPMALNHU; BHIOUPATh H3MEPUTEIIBHDIC
npeo6pazoBaTeln s IOCTPOEHUsT aBTOMATH3NPOBAHHBIX H3MCPHTEIILHBIX cucrem (TIK-3, TIK-4);
gnademp: HaBBIKAMH 00pabOTKH M3MEPHTENbHON HH(OPMAIHI; HABBIKAMH TOCTPOCHHSA H3ME-
PUTENLHBIX CHCTEM Ha OCHOBE MPOrPaMMHO-AMIAPATHBIX H3MEPUTENILHBIX xomruiexcos (TTIK-3, ITIK-4);



4. CTPYKTYPA U COJAEPKAHHUE JUCHUILIMHBI

OG1ast TPyI0eMKOCTh H3yUeHH s TUCITUILTUHBI COCTABIIACT 5 3E (180 yac.)

4.1 CTpyKTYpa AUCUHILUINHBI

Bupl yueOHON pabOTEI, BKIIFOYAs

dopMbI TEKY-

CaMOCTOSATENBHYIO padoTy CTy- OObeM yueb-|  1ero KoH-
o JICHTOB HOM paboThL,| TpOJIs yCIrieBa-
% H TPYJI0EMKOCT (B Yacax) C IPUMEHEHUA €MOCTH
No Psrent (vense) ? % eM MHTEpaK-| (Mo HeoeliM
8| o o | 8| w THBHBIX Me- | cemecmpa),
/o AMCHUIIIMHBI 3| = 2| B 2 74
O § =l 28| g E o @ TOJIOB ¢dopma npo-
2 % E E é S 6 E (B wacax / %)| MeXyTOYHOH
= 3 é chs % < aTTeCcTaluu
e I (no cemecm-
pam)
Pasmen 1. TexHu-
yeckoe obecreye-
Hye  aBTOMAaTHU3H- ) PefiTunr-
1 | poBannBIX cucTeM | 7 6- 6 6 | 6 33 | + 6/50 KOHTpOJb Nel
U3MEpEeHUH,  KOH- (6 nenens)
TPOJsI W HUCIbITa-
HUN
Paspen 2. Ilpo-
rpaMMHOe obecre-
YyeHHe  aBTOMAaTH- 7 PeitTunr-
2 | 3upoBaHHBIX  cH- | 7 1é 6 6 | 6 33 | + 6/50 KOHTpOJIb N2
CTEM  HW3MEpEHHUH, (12 nepens)
KOHTPOJISI U HCIIbI-
TaHUI
Paznen 3. Merpo-
jorugyeckoe obec-
[eYeHue aBTOMaTH- 13 Pelitunr-
3 | supopanmpix  cu-| 7 | - | 6 6 | 6 33| + 6/50 KOHTpOJIb Ne3
CTeEM H3MepeHuH, 17 (17 nenens)
KOHTPOJISI U HCIIbI-
TaHUU
Bceero 18 18 | 18 929 | + 18/50 IK3aMeH




4.2 Coaep:kaHue AU CUHHIITHBI
TeopeTnvecKkHuii Kypc

Pasnen 1. Texuuueckoe obecrneyeHne aBTOMAaTU3UPOBAHHbBIX CHCTEM U3MEPEHHUH,

KOHTPOJIA U HACHBITaHUI

1.1. Llenu 1 331291 aBTOMATU3ALHH H3MEPEHHUIL, HCIIBITAHHUI 1 KOHTPOJL

Hayunvle, mexnuyecKie, IKOHOMU4ECKUE U COYUAIbHbLE Yelu asmomamusayuu. Cmenenv aemo-
mamusayuu. OcHoHbIE 3a0aUU ABMOMAMUAYUU USMEPEHU, UCNLIMANHUTL U KOHMPOJIAL.
1.2. OcHOBBI H3MEPEHHIT, UCTIBITAHUN U KOHTPOJIA

Hzmepsemble 6equdutbl, 0bnacmu usmepenul. Buowl u MemoOvl uzmepenuil, KOHmpoJis U Ucnol-
manuii. Buowel cpeocms usmepenuil. HzmepumenbHble CUCHADL.
1.3. AHaJIOTOBBIE CEHCOPBI

Ananozoswie usmepumensuvie npeoopasosamenu (HII) u oamuuxu (cencopwt). Memponozuiecxkue
xapaxmepucmuxy. Pesucmuenvle, men304yecmeumenphbole, JNeKMpOoIUMuLecKue, UHOYKMUBHbIE, eM-
KOCTIHbIe, UOHUZAYUOHHbIE, (DOMODIEKMPUYECKUE, MEPMONEKMPULECKUE U NbE3OINEKMPULECKUE U
Op. usmepumenvhvie npeobpasosameni. CXxeMbl C€O21ACOBANUL  CUSHATLOG. Qunempsl, ycuaumen,
MOOYISIMOPbL U OeMEKMOPbL CUSHANOB.
1.4. ALIIT/IIAII npeoOpa3zoBanue

Dusuyeckas 0CHOBA AHAL020-YlUGPo6o20 npeobpaszosanus. JJuckpemusayus, K6anmosdanue, Ko-
ouposanue. Knaccuguxayus anano2o-yughposo2o npeoGpazo6anus: nopaspaoHo2o KOOUPOBAHUSA, NO-
credosamensio2o cuema, ciedsue2o ypasHosewuganus u op. Lugposoe npeocmasnenue usmepse-
wbix genuyun. Peanuzayus anaio2o-yugppoeozo npeobpasosaHus (ALI) u yugpo-anano2o6020 npe-
obpasosanuti (LAII). Cucmembol cHucienus, K0Obl, UCHONL3YeMble 6 AHAN020-YUPPOBLIX U yugpo-
anano206bix npeobpazosamensx. Ipunyunst 0eticmeus, OCHOGHbIE dieMeHmpl, CMPYKMypHoLe cxembl
u xapaxmepucmuxu ALIT u [JAIL
1.5. LudpoBble ceHCOPDI

Bunapno-yugposwie, UHGOPMAYUOHHO-YUPPOBDIE U UHMELNEKMYATIbHbIE  CEHCOPbL (Oamuuxu).
Memponoauyeckue Xapakmepucmuxu Yyughposuix Cencopos.
1.6. Iu¢pposbie nHTEPHEHUCHI

TTocnedosamenbhble witiHbl nepeoayu OaHHbIX PC. 1-Wire, UART (RS232/485), SP1, USB, ICP.
1.7. KoMMYHHKAI[MOHHBIE IPOTOKOJIBI ¥ TIPOMBIIIICHHBIC CCTH

Hpomviunennsie cemu na ocnose P-NET, Profibus, Modbus, HART, CAN. becnposoonvle ceti-
copnvie cemu Libelium ™, Wireless HART.
1.8. Muxponporeccopsl 1 MEKpoOBM

Coepemennvie MUKpOnpoyeccopbl u MukpoIBM Ha ocnoee mexnonozut npou3zeooumeneti MUKpO-
anexkmponnvix komnonenmog Intel ™, ARM ™, Atmel ™ Microchip ™
1.9. TIpoMBIIIIEHHBIE KOHTPOJUIEPHI M KPEHTHI

Cospemennvle mexnonozuu coopa u obpabomku Oannwix National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.



1.10. MeTop! nudpoBoii HAeHTHGHKAIIUH

Paououacmomuas (RFID), wumpux-ko0st, QR-k00ubL.
1.11. ABTOMATH3ALKS PA3TMIHbIX BUIOB U3MEPEHHI, KOHTPOJISL U UCIIBITAHUH

Asmomamuszayus uzmepenuil yposHetl JICUOKOCIMU U CHINYHUX MAMEPUAnos, asmomMamusayus us-
Mepenuil uzMepenus. YCunutl, asmomMamusayus usMepeni OaGNeHUs; a6MOMAMU3AYUS USMEePEHUU
CKOPOCU U paAcx00d; A6MOMAMU3AYUS. USMEPEHUI BIANCHOCU, USMEPEHIE KOHYeHmpayuu pacmeo-

P06, ABMoMAmMU3aYUA UsMepeHuUll KOHYEHMPAayuu 2a306.

Pasnen 2. IlporpaMmMHoe obecrieueHre aBTOMaTU3MPOBAHHBIX CUCTEM U3MEPEHHUH,

KOHTPOJISL U UCIIBITAHUHT

2.1. JlucmeTuepcKoe yrpasjieHue u cO0p JaHHbIX (SCADA-cucTeMmsl).

Ocnoguwle 3adaqu, peuiaemvie SCADA-cucmemamu. Ocnognvie komnoneumol SCADA. Konyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Hnmezpuposannvie 6 npoMbluLientble KOHMpOoiepbl
SoftLogic SCADA-cucmembl. Yazeumocmu. IIpumepo SCADA-cucmenm - OpenSCADA, Labview u Op.
2.2. Ocrosbl rpaduueckoro nporpammuposanns AC B cpene National Instruments ™ Labview.

Ipoepammnas cpeoa. Konyenyus 6upmyaipHo2o npubopa. Hcnonvsosanue 2paguieckozo npo-
epammuposanus. basosvie snemenmol u GYHKYUU.

2.4. OcuoBel nporpammuposanust AVIC Ha ocHOBE MukpoDBM B cpeze Arduino.

Asvik npoepammuposanus. Cunmakcuc u ceManmuxa. Komnunsamop. Onepamopbl, oannvle (ne-

peMennble 1 KOHCMAanmbl), GyHKyuU u OubIUOMexU.
2.5. IIporpamMmHas 06paGoTKa Pe3y IbTaTOB H3MEPEHHH
Onmumanvnas yuppoeas gurbmpayus, KoOuposanue ungpopmayuy, aneopummbl Konmpoas. Hu-

MepnoNsYUs. U SKCMPAnoIAYus pe3yomamos usmepeHull

Pasnen 3. MeTposoruueckoe obecredeHne aBTOMaTU3HPOBAHHBIX CUCTEM W3MepeEHnH,

KOHTPOJISL U UCIIBITAHUI

1.1. MeTponoruyeckue 1okazaTeian CpeacTs U3MEpPEHUH

Knaccul mounocmu cpedcme usmepenutl. Memoouka 6binonnenus. uzmepenuil. Memoowt nogvluie-
HUSL MOYHOCMU U NOMEXOYCMOUYUBOCMU 0A306bIX I/1eMEHMOG.

1.2. TIorpermsocT! pe3yIbTaToB aBTOMATH3HPOBAHHBIX H3MEPHTENILHBIX CHCTEM (AHIC)

Hemounuxu nozpewnocmetl, pacyem nozpeutHocmen (abcontomunas, OMHOCUMENbHAR U NPUse-
OeHnas), a0OUmMueHbvle U MYIbMUNIUKAMUGHbLE COCMABILAIOUUE nozpewnocmeti pesyibmamos usme-
penuil, Kax onpedensiomes cucmemamuyeckue u 2pybble NOZPeUWHOCU 6 UCXOOHOM POy, HOpMUpye-
Mble MEMPONO2UYECKUE XAPAKMEPUCTUKY CPEOCME usmMepeHul.

1.4. TocyapcTBEHHBIH METPOJIOTMYECKHIT HA30D
Opeanuzayus. Mempono2u4ecko20 HA030pa 3a  AGMOMAMUUPOEANHELMU cpeocmeamu usmepe-

Hudl, ucnelmanutl u KoHmpons. Henoimanus, ammecmayus u noseprd AUC.
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TeMbl NpaKTHYECKHX 3AHATHIA
Ananoro-ugpoBoi 1 1rpo-aHaToroBbId NpeodpaszoBareb (ALIT/LTAII 1a ocHoBe E-154).
M3mepuTenpHble IpeoOpa3oBaTey U JaTIUKH (cencopsl). OOImKe MOHATHS U IPUHIUIBI BKIIFO-
YeHHUs B U3MEPUTEIIbHBIE LIETTH.
PeocraTHbIe IpeoOpa3zoBaTeliu.
TeH304yBCTBUTEIBHBIE IPEOOPA3OBATEIH.
TepMOpe3HCTOpEL, JIEKTPOIMTHYECKHE IPe0Opa3oBaTeIy.
WuayKTHBHBIC IPe0oOpa3oBaTeIIu.
EMKOCTHBIE ITpeoOpa3oBaTet.
Vonu3aiMoHHbIe Tpeo0pa3oBaTeliu.
doTosneKkTpuUecKre Ipeodpa3oBaTeIH.
TepmosieKTprUuecKHe peodpa3oBaTelIy.

. My KimoHHbIe Tpeo0pa3oBaTey.

I1be30271eKTpHIECcKHE TPe0Opa3oBaTeIy.

. TanpBanuueckue npeoOpa3oBaTeIIu.

[aTbBaHO-MarHUTHEIE IpeobpasoBatenn Ha 0cHOBE S dexra Xoua.
DIEeKTPUYECKHUE TEPMOMETPhI COIPOTUBIIEHHUSL.
TepMO3IEKTPUUECKUE TEPMOMETPBL.

. IIbe3odmeKTpryecKre TEpPMOMETPBI, THPOMETPBL.
. ABTOMAaTH3aIiy H3Mepenuil Ha 6aze MukpoOBM. OTKpbITasd apXUTEKTypa Arduino.

OcHOBBI BBOJa 1 00pab0oTKH IU(POBHIX U aHAJIOTOBLIX CUTHATIOB Ha MukpoDBM Arduino UNO.
Conpsixkenne MUKpoOBM ¢ mepcoHANBHBIM KOMIBIOTEPOM HEPE3 [ocJIeI0BaTeIbHbIA HHTEP-
deitc USB — UART (RS232 TTL).

Conpsokenre MUKpOOBM ¢ 1mu(pPOBBIME CEHCOPAMH He€pe3 TOCICIOBATCILHBIC uHTepdEnCh
I2C, 1-Wire u SPL

ABTOMATH3AIMsS U3MEPEHUH OTHOCHUTEJILHOW BJIAXKHOCTH M TEMIIEPaTypbhl OKPYIKAIOILEH CPeJIbI
Ha ocHoBe MHKpoIBM u nudposoro cencopa DHTI11.

ABTOMAaTH3ALUs U3MEPEHUH YPOBHS OCBEIICHHOCTH Ha OCHOBE MukpoDBM 1 nudpoBoro ceHco-
pa BH1750.

ABTOMATH3AIMsS U3MEPEHHH aTMOC(EpPHOro IaBlIeHMs, TeMIepaTyphbl M BIOKHOCTH Ha OCHOBE
MukpodBM u nudposoro cencopa BME280.

OCHOBbI ABTOMATHM3AIMA M3MEPEHHI Ha OCHOBE IPOMBINIICHHBIX KPEHTOB H SCADA-cucreMm.
KoHIenus BUPTYalbHbIX Ipubopos Labview.

ABTOMATH3aLHs Pa3JIMYHBIX BHJIOB U3MEPEHUH Ha OCHOBE U3BECTHBIX pEILICHH.

ABTOMATH3ALUs U3MEPEHUH r€OMETPUISCKUX Pa3MEPOB.

ABTOMATH3ALIS U3MEPEHU YPOBHEH JKMIKOCTH U CBIITYYHX MaTCPHAIOB.

ABTOMATH3ALMS H3MEPEHU I H3MEPEHHs Y CHITHH.

ABTOMAaTH3aNUs U3MEPEHUH TaBIICHHUS.

ABTOMAaTH3aLUs H3MEPEHUN CKOPOCTH U pacXoja.

ABTOMATH3AIIS H3MEPEHU I BIQKHOCTH, H3MEPCHIE KOHICHTPALIH PaCTBOPOB.

ABTOMAaTH3aLUs U3MEPEHN KOHIIEHTPAIlUK Ia30B.

Merponorudeckoe obecrnedeHne aBTOMATH3HPOBAHHBIX H3MEPUTC/ILHBIX CHCTEM.

PacyeT aGCOJIOTHOI, OTHOCHTEIBHOM U MPUBEIEHHOM IOTPEITHOCTH Pe3yIbTaTOB HU3MEpEeHUH.
PacueT a/yIMTUBHBIX ¥ MYJIbTHIUIMKATHUBHBIX COCTABJISIOIINX HOrpEITHOCTed pe3yIbTaToOB U3Me-
pPEHHUIA.

Ormpe/ieieHne CUCTEMATHYECKUX U IPyOBIX HOTPEITHOCTEH B HCXOTHOM PSILY.



5. OBPA30OBATEJIbHBIE TEXHOJIOI'MA

B cootBerctBun ¢ tpebosanmsivu PI'OC BO mo HanmpaBJICHUIO IOJATOTOBKH 27.03.01 «Cran-
JAPTH3AIHSA M METPOJIOTHS» PEeaTn3alis KOMIETEHTHOCTHOTO IOJIXO/A IPEyCMATpUBACT IIMPOKOC
HCTIONB30BAHME B YUeOHOM HpOIecce aKTUBHBIX M MHTEPAKTUBHBIX (OPM IPOBE/ICHUS 3aHSATHH B CO-
YeTAaHHH C BHeAayHTOpHOH pabortoil. OGpa3oBaTeIbHbIMU TEXHOIOTUAMH, HCIIOJIB3YCMBIMH B IIPOLEC-
ce 0ByUeHHS TI0 Kypey « ABTOMATH3AIMSA U3MEPEHNIA, HCITBITAHUH 1 KOHTPOJISD SBIIAIOTCA:

e KOMIIBIOTEPHBIE CUMYJISAINH;

e JCKYCCHH, B TOM YHCIIE H B COCTABE HCCIIENOBATEILCKOM IPYIIIIbL;
e pa3bop KOHKPETHBIX CUTYaIlHH;

e TPEHMHIH II0 NPUMEHEHHIO CHCTEM aBTOMATH3AIlMH M3MepeHHi, KOHTPOJISI H MCIBITAaHUH, B

TOM 4YHCJIC U 3a/1a4 B obnactu YIIpaBJICHUSA Ka4€CTBOM 1 METPOJIOTHH,

e TPEHHHTH IO MPUMEHECHHUIO MPOrPAMMHBIX CHCTEM M KOMILIEKCOB JUIS PELICHHS 3a/1aT B o0a-
CTH aBTOMATH3AIlUH H3MEPEHHil, KOHTPOJIA U HCIIbITAHHH.

e MaTepHasbl By30BCKHMX M BHYTPHBY30BCKHX tenexondepeHiyii B ceTu Internet, a Taxixe mare-
pHAIIbl MEKIyHapOJHBIX U POCCHHCKUX HayYHBIX xoHdepeHIHii B 001acTH IPUMEHEHHS aBTO-
MaTH3UPOBAHHBIX U3MEPUTEIILHBIX CHCTEM.

B pamkax y4eGHOro Kypca IpeiycMOTPEHBI MACTEP-KIACCHI SKCIEPTOB 1 CIIELIMAIICTOB Ha OC-
Hope webinar xommanuii National Instruments ™. Buneo webinar yka3aHHBIX CIICIHATHCTOB HAXOAT-
cst B oOmmeM jgocTyne B ceT Internet Ha COOTBETCTBYOLIHX caiiTax, a TaKKe MPeIoCTaBISIIOTCS 00y-
YaIOIKUMCS B JIOKQTBHONW BEPCUH.
Teoperudeckuii MaTepual HOCUT npoOJIEMHBIH XapakTep, OTpaKaeT po(HIIb TTOArOTOBKH CIIy-
[raresielf ¥ HOCUT XapakTep caMOCTOSATEIbHOrO U3ydeHUs B BUAC CPC.

/1

Pasnen (Tema)
IUCLMTUTIHBI

O6pa3013aTeanble TEXHOJIOTHH, UCTIOJIB3YEMBIE MPU peaTU3allin pas3JIMdHbBIX BUIOB yqe6Hoﬁ

paboTeI

TeopeTtnyeckuit MaTepua (B BUAC CaMOoCTOATEIbHOM paboThI
CTY/IEHTOB)

JlabopatopHble paboTbl

Paspen 1. TexHu-
yeckoe obecrieye-
HUE aBTOMAaTH3U-
POBAHHBIX CHUCTEM
W3MEPEHUH, KOH-
TPOJA U MCOBITA-

HUH

KoMMbIoTepHbIE CHMYJIALMH, JUCKYCCHH, B TOM YHCIIC U B CO-
cTaBe MCClieqoBaTeNbCKON TPYIIbl, pa30op KOHKPETHBIX CUTya-
LIHif, TIpe3eHTALi 1 ONOPHBIE KOHCMEKThI, MaTepHalbl By30B-
CKHX M BHYTPHBY30BCKHX TeiekoHdepeHuuii B cet Internet, a
TaKKe MaTepuanbl MEXIYHAPOAHBIX M POCCHHCKMX Hay4HBIX
KoH(epeHIHii B 061aCTH aBTOMATH3aLMK M3MEPEeHUH, MacTep-
KJIacchl DKCIIEPTOB M CMIELMATHCTOB Ha OCHOBE webinar.

KoMITbIOTEpHbIE CUMYJISALIH,
JMCKYCCHH, B TOM YHCIIe U B
coCTaBe MCCIeI0BaTeNbCKOM
rpymmsl, pa3dop KOHKPETHBIX
cuTyaluid, TPEHUHTU MO MPH-
MEHEHHIO aBTOMATU3UPOBAH-
HBIX U3MEPUTENIBbHBIX CHCTEM

Paznen 2. [lpo-
rpaMmmHoe  obec-
neyeHue aBTOMa-
TU3UPOBAHHBIX
cucteM  M3Mepe-
HUIl, KOHTpOJIA H
MCIIbITAHUI

KoMIblOTEpHbIE CUMYJISILIMK, AMCKYCCHH, B TOM 4HCIe U B CO-
CTaBe MCCIieNOBaTENbCKON TPYIIIBI, pa300p KOHKPETHBIX CUTYa-
LIHil, TIpe3eHTALlMH 1 OTIOPHbIE KOHCMEKThI, MaTepHalbl By30B-
CKHX M BHYTPHBY30BCKHX TelekoHdepeHuuii B cety Internet, a
TaKKe MaTephasibl MEXIYHAPOIHBIX M POCCHHCKHX Hay4HBIX
koHdepeHLUiT B 00JaCTH aBTOMAaTH3aLNK H3MepeHuil, MacTep-
KNTacChl HKCIEPTOB M CTIELMAINCTOB Ha OCHOBE webinar.

KOMMBIOTEpHBIE CHMYJISLIIH,
JIMCKYCCHH, B TOM 4HCIlie U B
COCTaBE MCCJIe0BATENbCKOM
rpymrsl, pa3dop KOHKPETHBIX
cuTyauuif, TPEHUHIU [0 MPH-
MEHEHUI0 aBTOMaTU3UPOBAH-
HBIX U3MEPUTEIILHBIX CHCTEM

Paznen 3. Metpo-
noruyeckoe obec-
reyeHue aBTOMa-
THU3UPOBAHHBIX

CHUCTEM  H3Mepe-
HHUil, KOHTpOJIA H

HCTBITAaHUM

KOMIbIOTEpHbIE CUMYJISILIMK, AMCKYCCHH, B TOM 4HCIIE U B CO-
CTaBe MCClieqOBaTeNbCKON TPYINbl, pa30op KOHKPETHBIX CUTya-
1Mif, Npe3eHTalMKU U OTMOPHBIE KOHCTEKThbI, MaTepuasbl By30B-
CKMX M BHYTPHBY3OBCKHX TeseKoH(epeHuuit B cetu Internet, a
TaKKe MaTepuaibl MeXIYHApPOAHBIX M POCCHICKHMX Hay4HBIX
KkoH(epeHuuii B 061acTH aBTOMATH3aLUI N3MEPEHUH, MacTep-
KJTacchl SKCTIepTOB M CIIELMAINCTOB Ha OCHOBE webinar.

KoMrbroTepHble  CUMYJIALUN,
JHUCKYCCUM, B TOM YHCIIe U B
COCTaBe MCCJIeOBATENILCKOM
rpymmsl, pa3dop KOHKPETHBIX
cuTyauuif, TPEHUHTU N0 MpH-
MEHEHHMIO aBTOMAaTH3MPOBAH-
HBIX H3MEPUTENIbHBIX CHCTEM




6. OLIEHOYHBIE CPEJ/ICTBA JUISI TEKYIIEI'O KOHTPOJISA YCHHEBAEMOCTH, IIPO-
MEJKYTOUHOM ATTECTAIIMU U YYEBHO-METOJANYECKOE OBECIIEYEHHE CA-
MOCTOSITEJIbHOI PABOTBI CTYAEHTOB

JlJIsl TEKYIIero KOHTPOJIS yCIIEBAEMOCTH IPUMEHSAETCS] PeHTHHI-KOHTPOJIb, IPOBOJUMBIA Ha 6-
it, 12-i1 u 17-it Hexene. TIpoMeyTouHAs aTTECTAUA IIPOBOJUTCS B pOPME dK3aMEHa.

Bonpochbl 1151 TPOBeAEHHsI PelTHHI-KOHTPOJIs

1-11 petimun2-KOHmMpOoJib

KaKoBbI e/ 1 33/[a4i aBTOMATH3aIM] U3MEPEHHIT, HCIIBITAaHUH H KOHTPOJLST?

HazoBHTe OCHOBHBIE H3MepsieMble BEIMUMHBI H 0071aCTH H3MEPEHUH?

Ha30BHTe OCHOBHBIE BHIBI M METOJIBI M3MEPEHHUIT, KOHTPOJIS U UCIILITAHNH?

[puHIHI paboThl, JOCTOMHCTBA W HEOCTATKH, 00/1aCTh MPUMEHEHHS i METPOJIOTHICCKHE Xa-

PAaKTEPUCTHKH PEOCTATHBIX IpeobpasoBateneii?

5. Ilpuniun paboTel, JOCTOMHCTBA U HEIOCTATKH, 006J1aCTh IPUMEHEHUsI U METPOJIOTUYECKHE Xa-
PaKTepPUCTUKU TE€H309IyBCTBHUTEIILHBIX npeobpazoBaTenu?

6. TlpuHuMIT paGOTHI, TOCTOMHCTBA M HEJOCTATKH, 00/IACTh MPUMEHEHNUS I METPONIOTMIECKHE Xa-
PAKTEPUCTHKU TEPMOPE3UCTOPOB?

7. Ilpunuun pabGoThl, JOCTOMHCTBA M HEJOCTATKH, 00J1aCTh IPUMEHEHUSI U METPOJIOTUYECKHE Xa-
PAKTEPHCTHKH MEKTPOIHUTHICCKHX npeoOpazoBaTenei?

8. Ilpuuuun paGoOThHI, TOCTOMHCTBA U HEJOCTATKH, 00671acTh PUMEHEHUS! H METPOJIOTHYECKUE Xa-
paKTePUCTHKH UH/yKTHBHBIC peobpasoareeii?

9. IlpuHumn paGoTHI, JOCTOMHCTBA M HEJOCTATKH, 00JIACTh IPUMEHEHHS 1 METPOJIOTHHCCKIE Xa-
PaKTEepUCTUKU EMKOCTHBIX npeoOpazoBareseii?

10. [Tpurnun paboThl, JOCTOMHCTBA U HEIOCTATKH, 0071aCTh IPUMEHEHUSI U METPOJIOTHUECKUE Xa-
PAKTEpPHCTHKI HOHU3ALUOHHBIX MpeobpasoBaTeei’?

11. [Ipuanun paboTl, JOCTOUHCTBA U HEOCTATKH, 006J1aCTh IPUMEHEHHSI 1 METPOJIOTHYECKHE Xa-
PaKTEPHCTUKH (POTOIICKTPHUCCKHX npeoOpazoBaTene?

12. [Tpusumn paGoThl, TOCTONHCTBA U HEJIOCTATKH, 00/IaCTh MPUMEHEHUS I MCTPOJIOTHICCKHE Xa-
PaKTEPUCTHKH TEPMOIJIEKTPUICCKUX npeobpasopaTeneii?

13. [pusumn paboThl, JOCTOMHCTBA H HEJ0CTATKH, 00JIaCTh MPUMEHCHNUS I METPOIIOTHHECKHE Xa-
PAKTEPUCTHKH HH/YKIMOHHBIX TIPE0OpasoBaTenei?

14. [TpuHumn paboThl, JOCTOMHCTBA M HEOCTATKH, 00/IACTh NPUMEHEHUS I METPOJIOTHHICCKIE Xa-
PaKTEPUCTUKH MTHE303JICKTPHICCKIX npeoGpazoBaTeneii?

15. I1punimn paboTel, TOCTOMHCTBA U HEJOCTATKH, 001aCcTh TPUMEHEHHS U METPOJIOTHUECKUE Xa-
PaKTepUCTUKH rajlbBAHMICCKUX npeoGpaszoBaTenei?

16. [IpuHIKn paGoTh, TOCTOMHCTBA H HEJIOCTATKH, 00/IACTh NPUMEHEHUS I METPOJIOTHHIECKHE Xa-
PAKTEPUCTUKH IalbBAHO-MarHUTHBIX IPe00PA30BATE/IH HA OCHOBE s>ddexra Xomna?

17. [lpuHnun paboTkl, JOCTOMHCTBA ¥ HEIOCTATKH, 001aCTh TPUMEHEHHS B METPOJIOINUECKUE Xa-
PaKTEPUCTHKH JJIEKTPHYECKAX TEPMOMETPOB COIIPOTHBIICHUS?

18. [TpuHImn paboThI, TOCTOMHCTBA M HEOCTATKH, 00/IACTh MPUMEHEHUS I METPOJIOTHIECKHE Xa-
PaKTEPHCTHKH TEPMOAJIEKTPHYECKHX TEPMOMETPOB?

19. Ipuuumn paGoThl, JOCTOMHCTBA H HEOCTATKH, 00IaCTh NPUMEHCHNS I METPOJIOTHHECKHE Xa-
PAKTEPUCTHKH [IbE303JIEKTPHYECKIX TEPMOMETPOB 1 ITMPOMETPOB?

20. JlaiiTe KpaTKyiO CPaBHUTEJILHYIO XapaKTEPUCTHKY MukpoDBM Ha 0CHOBE TEXHOJIOTUH Pa3HBIX
IpOU3BOAUTENIEH MUKPOIIEKTPOHHBIX KOMITOHEHTOB?

21. Iloctpoiite CTPYKTYpHYIO cxeMy MUKpoOBM Arduino UNO?

22. Kak IIpOMCXOIHUT CONpsbkeHne MHKPOOBM ¢ mepCOHATBHBIM KOMIIBIOTEPOM HEPEs MOCICH0-
parenpubil naTepdeiic USB — UART (RS232 TTL)?

23. Kak mpomcxomuT conpspkenne MUKpoOBM ¢ nuQpOBLIMU CEHCOPAaMH Yepe3 MOCTIeI0BaTeNIb-

uple natepdeiicsr 1°C, 1-Wire u SPI?
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ONHIIHTE OCHOBHBIC MPHHIMIIBI ABTOMATH3ALMH W3MEPEHHMH OTHOCHTENBHOH BIAKHOCTA H
TeMIIepaTyphl OKpY’Kaloei cpesibl Ha ocHoBe MUKpoOBM u mudposoro cencopa DHT11?
OnummMTe OCHOBHBIE IIPUHIIMITBI ABTOMATH3ALMHA M3MEPEHHIT yPOBHS OCBEIIEHHOCTH Ha OCHOBE
MEKpoDBM u undposoro cencopa BH17507

ONMIIATe OCHOBHbIE TIPUHIMIIEI ABTOMATH3ALMH H3MEPEHHE aTMOCEpHOTo IaBJIeHus, TeMIIe-
paTyphl M BI&KHOCTH Ha 0CHOBE MUKPOOBM 1 nudposoro cencopa BME280?

JlaifTe KpaTKy1O CPaBHUTEIBHYIO XapaKTePHCTHKY TPOMBIIUICHHBIX cetent?

JlajiTe KpaTKylo CPaBHHTEIBHYIO XapaKTEPUCTHKY MPOMBIIIIEHHBIX KOHTPOIIICPOB U KpeuToB?
JlaiiTe KpaTKyto CPAaBHUTEIbHYIO XapaKTepPUCTHKY METO/IOB 1 poBoit HaeHTHGHKAINN?

2-1l petimuH2-KOHmMpOoJib

[IpuBeauTe MpUMEph! ABTOMATH3AINN H3MEPEHUH F€OMETPHICCKUX pasMepoB?

[IpuBeauTe TIPUMEPHI aBTOMATH3AMH M3MEPEHHiA YPOBHEH JKUIKOCTH M CBITYUHX MaTepHa-
J0B?

[IpuBeuTe IPUMEP CTPYKTYPHOI CXEMBI aBTOMATH3ALUNH U3MEpPEHHI yCHIni?

[IpuBeauTe IpUMEp CTPYKTYPHOI CXEMBI aBTOMATH3ALUA U3MEpPEeHUil NaBeHus?

[IpuBeuTe MpUMEP CTPYKTYPHOM CXEMBI aBTOMATH3AIUA M3MEpeHHH CKOPOCTH M pacXoja
(BO3yXa/>KHIKOCTH/CBITYIHX MaTepraioB)?

[IpuBeauTe pUMep CTPYKTYPHOM CXEMbI aBTOMATH3ALNH M3MEPEHHI BIQKHOCTH?

[IpuBeauTe IpUMEp CTPYKTYPHOU CXEMbl aBTOMATU3AIMH U3MepEeHHi KOHIIEHTPAIMK PacTBo-
poB?

[IpuBemuTe IpUMEp CTPYKTYPHOM CXEMBI aBTOMATH3AIMH H3MepeHuil KOHIEHTPAIUK ra30B?
Jlaiite onpenenenne SCADA-cuctemam?

KakoBbI OCHOBHBIE KOMIIOHEHTBI, KOHIEIIIIMA H apXUTCKTYPbI SCADA-cucteM?

[Ipusemure npumepsl SCADA-cHCTEM, HA30BUTE HX o6J1acTi MPUMEHEHH S, JOCTOMHCTBA U
HeJ0CTaTKu?

OnuIIUTE OCHOBHBbIE IPUHIMIBI KOHIENIHUS BUPTYaIbHbIX H3MCPUTEILHBIX pruOOpOB
Labview?

HazoBuTe 6a30BbIe dJeMEHTH! 1 GyHKIMH cucTeMbl Labview?

KparTko onumiiTe CHHTAKCUC U CEMAaHTUKY A3bIKa MPOrpaMMUPOBAHHA Arduino?

Kax mpeicTaBisioTcsl JaHHbIC (IEPEMEHHBIC H KOHCTAHTEI), PyHKINH U OMOIMOTEKH Ha A3bIKE
Apayuno?

[IpuBeauTe IpUMEP IPOrPAMMHOIO KOZA Ha S3BIKE ApPJIYHHO JUTsl aBTOMATH3aIlMH M3MEPeHH
KaKoi-m60 (hu3rdecKkoil BeTMYNHBI Ha OCHOBE aHAIOrOBOTO cencopa?

[IpuBeauTe MpUMEP MPOrPaMMHOTO KOZA HA SI3BIKE ApJIyHHO JUIsl aBTOMATH3AIMH H3MEPeHUH
KaKOi-1160 (u3HUecKoil BeIMYHHBI Ha OCHOBE LU(pPOBOro cencopa?

[IpuBeaute mpuMeps! MUGPOBO GHIBTPALUH CHUTHAJIOB?

IIpuBeauTe MPUMEPHl HHTEPIIOJIH 1 SKCTPAIIOJIAUNs pe3y IbTaToB U3MepeHui?

3-1 peumuH2-KOHMpPOJib

JlaiiTe onpe/esieHNHe IOHATHIO KJIACC TOYHOCTH CPE/ICTB H3MEepeHni?

Uro TaKoe METOIMKA BBITOIHEHUS H3MEPEHHH?

KaKoBBI METO/IbI TIOBBIIIEHAS. TOYHOCTH U [OMEXOYCTOHUMBOCTH Oa30BBIX DJIEMEHTOB AUC?
KaxoBbl uctounuky norpemnocreii AC 1 uX HOpMHPYEMbIe METPOJIOTHYCCKHE XapaKkTepH-
CTHKHU?

Kak pacCyHTHIBAIOTCS abCONIOTHAS, OTHOCHTEIbHAA M NIPUBCACHHASA MOIPEITHOCTH pe3yJbTa-
TOB H3MEpEHUii?

Kak paccuuMTBIBAIOTCS aIIMTUBHBIE U MYJIbTHIIMKATHBHBIC COCTABIIAIOMINC HOIPEITHOCTEH pe-
3yJIBTATOB U3MEPEHHUH?

Kak ompeJensioTest CHCTEMaTHIECKHe | rpyObie MOTPEIHOCTH B HCXO/IHOM psiny?

Kak opraau3oBaHa pa0oTa rocyapCTBEHHOTO METPOJIOTHIECKOT0 Ha/30pa 34 ANC?

Kak nmpoucXoasaT HCHIBITAHHsI, aTTeCTalls U TOBEPKa AUC?
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IlepevyeHb HIK3aMeHAHMOHHBIX BONIPOCOB
KaKOBbI €)M | 33J1a4i aBTOMATH3AIHH H3MEPEHHUH, HCIIBITAHMM K KOHTPOJIA?
HasoBHTe OCHOBHBIC H3MepsieMbIe BEIMUMHBI H 0071aCTH H3MEPEHNH?
HazoBUTe OCHOBHBIE BUIBI H METO/IbI M3MEPEHHIT, KOHTPOJIA U UCIIBITAHU?
[IpuHIET PaGOTHI, JOCTOMHCTBA H HEJOCTATKHA, 00/1aCTh IPUMEHEHUS 1 METPOJIOTHHCCKAE Xa-
PAaKTePUCTHKU PEOCTATHBIX MpeoOpasoBaTesen?
[puHIuUn paGoThl, JOCTOMHCTBA U HEJOCTATKHU, 00J1aCTh IPUMEHEHHS U METPOJIOTHIECKHIE Xa-
PAKTEpHCTHKH TeH304yBCTBUTEIBHBIX IPeoOpasoBaTeu?
[IpuaIMn paGoTh, JOCTOMHCTBA H HENOCTATKH, 0071aCTh IPUMEHEHUS M METPOJIOTMIECKIE Xa-
PaKTEPUCTHKU TEPMOPE3HUCTOPOB?
[IpuHIAn paGoThl, IOCTOMHCTBA U HEJOCTATKH, 0071aCTh NPUMEHEHHS 1 METPOTIOTHICCKAE Xa-
PAKTEPHCTHKH JIEKTPOIUTHYCCKHX npeoGpazoBaTenei?
[IpuHIHI PaGOThl, JOCTOMHCTBA U HEJOCTATKH, 001aCTh IPUMEHEHHS M METPOJIOTHHECKUE Xa-
paKTepHCTHKY MH/TyKTHBHBIE IpeobpasoBateeii?
[IpuHIHI paGoOThl, JOCTOMHCTBA U HEJOCTATKH, 0071aCTh NPUMCHCHHS M METPOJIOTHICCKHIE Xa-
PAKTEPUCTHKH €MKOCTHBIX TIpeoOpasoBatese?
[TpuHuun paboThl, JOCTOUHCTBA H HEIOCTATKH, 001aCcTh IPUMEHEHHS U METPOJIOTHYECKUE Xa-
PaKTEepUCTUKH MOHM3AIIHOHHBIX npeoGpazoBaTeiei?
[Ipunmun paboThl, J0CTOMHCTBA M HEJOCTATKH, 0671aCTh IPUMEHEHUSI 1 METPOJIOTHYECKUE Xa-
paKkTepUCTHKH (POTOIIEKTPUICCKHX npeoOpasoBatenei?
[Ipunnum paboTel, T0OCTOMHCTBA B HEJOCTATKH, 00671aCTh IPUMEHEHUS U METPOJIOTHUECKUE Xa-
PaKTEPUCTHKH TEPMODJIEKTPUICCKHX npeoGpa3zoBaTenei?
[IpuHImI paGoThl, JOCTOMHCTBA U HEJOCTATKH, 0071aCTh IPUMCHCHHS M METPOJIOTHHCCKHIE xa-
PAKTEPUCTUKH MHIYKIIHOHHBIX npeoOpaszoBaTenei?
[IpuHnun paboThl, T0CTOMHCTBA M HEJOCTATKH, 0671acTh IPUMEHEHUS! H METPOJIOTHYECKUE Xa-
PaKTEPUCTHKH MbE303JIEKTPUIECKHIX npeoGpazoBaTeei?
[Tpunuun paboThl, TOCTOMHCTBA H HEJNOCTATKH, 0671acTh IPUMEHEHUS] B METPOJIOTHIECKUE Xa-
PaKTEPUCTUKH I'albBaHUUECKUX npeoOpa3zoBaTenei?
[IpuHnun paboThl, J0OCTOMHCTBA M HEJOCTATKH, 00nacTh MPUMEHEHHS U METPOJIOrHYECKUE Xa-
PAKTEpHCTHKH ralbBaHO-MarHUTHBIX IPE0Opa3oBaTesu Ha OCHOBE s>ddexra Xomna?
[IpuHuun paboThl, JOCTOMHCTBA M HEJOCTATKH, 0071aCTh IPUMEHEHUS U METPOJIOTHUECKUE Xa-
PAKTEPUCTHKH DJIEKTPUUECKUX TEPMOMETPOB COIPOTHUBIICHUS?
[IpuHIHI PaGOThI, JOCTOMHCTBA U HEJOCTATKH, 00J1aCTh NPUMCHCHHS 1 METPOJIOTHHCCKHIE Xa-
PaKTEPUCTHKH TEPMODJIEKTPUIECKHX TEPMOMETPOB?
[IpuHIWI PaGOThI, JOCTOMHCTBA U HEJOCTATKH, 00/1aCTh IPUMCHCHHS 1 METPOJIOTHYECKUE Xa-
PAKTEPUCTUKH MbE303JEKTPHICCKUX TEPMOMETPOB I HHPOMETPOB?
JlaiiTe KpaTKyiO CPaBHUTEIBbHYIO XapaKTePUCTUKY MukpoDBM Ha 0CHOBE TEXHOJIOTUH PasHbIX
IpOU3BOUTENIEH MUKPOIIEKTPOHHBIX KOMITOHEHTOB?
ITocTpoiiTe CTPYKTYpHYIO cxeMy MHKpoOBM Arduino UNO?
Kak IpoMcXoauT conpspkeHne MUKpoOBM ¢ mepcoHaNbHBIM KOMIIBIOTEPOM HCpes IOCJIE10-
parenpubil naTepdeiic USB — UART (RS232 TTL)?
Kak MpoMCXOuT conpsbkeHne MEKpoOBM ¢ Hu@poBbIME CEHCOPaMH Hepes3 TOC/ICA0BATEb-
ube naTepdeiics [°C, 1-Wire u SPI?
OmNUIIETE OCHOBHBIC MPHHIMIBI aBTOMATH3AIlMKM H3MEPCHHI OTHOCHUTEJILHOM BIAKHOCTH H
TeMmIeparypbl OKpY Kalollel cpeibl Ha OCHOBE mukpodBM u mdposoro cencopa DHT11?
OmNUIIHTE OCHOBHBIE IIPHHIIMIIBI ABTOMATH3AIIMM H3MEPEHHIT YPOBHS OCBEIICHHOCTH HA OCHOBE
MukpodBM u mmdposoro cencopa BH17507
ONHIIETe OCHOBHBIE IPUHIMITH ABTOMATU3AIMH H3MEPEHUH aTMOC(HEPHOrO NaBIICHIS, TeMIIe-
paTyphl U BIQ)KHOCTH Ha OCHOBE MukpodBM u nudposoro cencopa BME280?
JlaiiTe KpaTKylo CPaBHUTENBHYIO XapaKTePUCTUKY MPOMBIIIICHHBIX ceren?
JlaiiTe KpaTKyIO CPABHUTEIBHYIO XapaKTEPHCTHKY TTPOMBIIIICHHBIX KOHTPOJIICPOE I KpeuToB?
JlaiiTe KpaTKylo CPaBHUTENIBHYIO XapaKTEPUCTUKY METOOB nudposoit naeHTUGHKAIUU?
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. IIpuBemuTE IpMMEPBI ABTOMATH3ALWH H3MEPEHHH F€OMETPHICCKAX pazmepoB?
. IlpuBeuTe TpUMEphl ABTOMATU3AIMN U3MEPEHHH YPOBHEH JKHIKOCTH U CBHIMYdHX MaTepha-

J0B?
[IpyBe/UTe TIPUMEp CTPYKTYPHOM CXEMBI aBTOMATH3ALMN H3MEPEHUH yCHIIAIN?
[IpuBeuTE MPUMEp CTPYKTYPHOI CXeMbl aBTOMATH3ALMS H3MEPEHHUH JTaBJIeHUS?
[IpuBeuTe MpUMEpP CTPYKTYPHOM CXEMBI aBTOMATH3AIMS U3MEpPEHHUI CKOPOCTH M pacxoja
(BO3LyXa/>KHKOCTH/CBITY4HX MaTEPUaIIoB)?
[IpuBeiTe IPUMEP CTPYKTYPHOM CXEMbI aBTOMATH3AIIH M3MEPEHHUH BIAKHOCTH?
[IpuBemuTe TIPUMEP CTPYKTYPHOI CXEMbl aBTOMATH3AIUH U3MEpPEHHII KOHLEHTPAMK PacTBO-
poB?
I[IpuBemuTe IIPUMEpP CTPYKTYPHON CXEMbI aBTOMATH3AINH M3MepeHnii KOHIIEHTPAINK Ia30B?
Taiite onpenenenne SCADA-cucremam?
KakoBbI OCHOBHBIE KOMIIOHEHTBI, KOHIIEIUU 1 apxuTekTypbl SCADA-cuctem?
[pusemure npumepsl SCADA-cucTeM, Ha30BUTE UX o0s1acTH IPUMEHEHH S, JOCTOMHCTBA U
HEJIOCTaTKH?
OnMIIuTe OCHOBHBIE IIPHHIIAIBI KOHLENIMS BHUPTYaIbHBIX H3MEPUTE/ILHBIX puOOpoB
Labview?
HazouTe 6a30BbIe IeMEHTH H (YHKIMHK cucTeMbl Labview?
Kparko onummTe CHHTaKCHC U CEMAaHTUKY A3bIKa MPOrpaMMHUPOBAHUA Arduino?
Kak 1pecTaBiIsioTCs JaHHbIE (IIEPEMEHHBIE U KOHCTAHTHI), QYHKIIUN X OHOJIMOTEKH Ha S3BIKE
Apnyuno?
[IpuBeauTe IpUMEp NPOrPaMMHOIO KOJA Ha S3BIKS ApIIyMHO JUIsl @BTOMATH3alMU M3MEPEHHH
KaKoi-1100 (pU3NIEcKOi BETUUNHBI HA OCHOBE aHAJIOrOBOI'O ceHcopa?
[IpuBeuTe TIPUMEP NPOrpaMMHOTO KOJA HA SI3BIKS ApJIyMHO JUIsl aBTOMATH3aIlMK U3MEpEeHUH
KaKOH-TMO0 (H3HYECKON BETMIHHBI HA OCHOBE U(pPOBOrO ceHcopa?
[TpuBeuTe MpUMepbl TEGPOBOH PUIBTPAEH CHTHAJIOB?
[IpuBeuTe NPUMEPHI MHTEPIOJISIIHHE U SKCTPATIONALHS pe3y IbTaTOB H3MepeHnit?
JlaiiTe onpeeieHHe MOHATHIO KJIacC TOYHOCTH CPEAICTB U3MepeHUH?
Uro Takoe METOINKA BBITIOJHEHUS H3MEPEHUiA?
KaKOBBI METO/IbI TOBLIIIEHHS] TOYHOCTH M IOMEXOYCTOHYMBOCTH 0a30BBIX JJIEMEHTOB AUC?
KaxoBbl neTounnkd morpemnocteit AVIC u BX HOPMHpPYEMbIE METPOJIOTHIECKUE XapaKTeph-
CTHKU?
Kak paccunTHIBAIOTCS aOCOJIOTHAS, OTHOCUTENbHAA M MPUBEJCHHAsS MIOTPCIHOCTH pesyIbla-
TOB U3MEPEHUI?
Kak paccunThIBAIOTCS A IMTHBHBIC U MYJIBTUILTMKATHBHBIC COCTABIIAIOMIIC MOTPEIIHOCTEH pe-
3yJILTATOB U3MEPEHHH?
Kak oIpenensioTcsi CHCTeMATHIECKUE U IPyObIe OrPEeIHOCTH B HCXOXHOM psny?
Kax oprannzoBana paboTa rocyAapCTBEHHOIO METPOIOTHIECKOTO HA/30pa 3a AUC?
Kax mpoucxo/sIT HCIIBITAHMs], aTTeCTalus ¥ IIOBEpKa AUC?

CamocTosiTe/IbHAsI padoTa DaKajaBpa

B mpomecce caMoCTOsITeIbHOM paboThl HaKalaBp YIIIyOJIEHHO M3y4aeT TEOPETUYECKUH Kype H
BBINIOHSET KOHTPOTBHYIO paBoTy, JKeJIaTeIbHO B COOTBETCTBUH C TEMOH Oyayuieit GakaaaBpCKO BbI-
IIyCKHOM kBatupuKanioHHoH padotoii. Huxe mpejcTasieH HpPUMEpHBI ITepedyeHb BOPOCOB UL Ca-
MOCTOSATEIIEHOTO U3y4EHHS.

1. BecripoBoHbIe ceHcopHble ceTH Libelium.

2. CoBpeMeHHbIe aHATIOrO-IH(POBBIE U [I(PPO-aHATOTOBbIE mpeoOpazoBaTeu.

3. MHTe/ieKTyalbHbIe JaTYHKY.

4, Cuctemsl nporpammuposanus SCADA.

5. TlepcreKTUBBI pa3BUTHS ABTOMATH3UPOBAHHBIX H3MCPUTEILHBIX CHCTEM (AHC).

6. Vaszsumoctun AUC.



7. VYYUEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

JUCHHUTIJIINHBI
Ne ABTOp, Ha3BaHKE, BUJI U3JIAHUA, Ton KonunuectBo Hanuuue B KonuuecTBo ObecneueH-
n/ U3/1aTeJIbCTBO n3Ja- JK3EMIUIAPOB | DJIEKTPOHHOIA CTYIEHTOB, HOCTb CTY/€H-
n HUS B OMONHOTEKE o6ubanorexe o0yy4aromyx- | TOB JIATEpPATY-
Bal'y Bnl'Y cs 1o poit, %
HarpasJe-
HHIO
1 2 3 4 5 6 7
OcCHOBHasl TUTEparypa
Jlateimenko K.II. ABTomaru3zanus
U3MepeHUH, UCTILITAHUI 1 KOHTPOJIA Pexum
[DnextponHslil pecypc]: yueGHoe JOCTYyTIa:
1 | nocobue/  Jlateimenko  KIL— | 2013 http://www.ipr 8 100
DIEKTPOH. TEKCTOBbIE TaHHBIC.— bookshop.ru/2
Caparos: Bysosckoe oOpa3oBaHue, 0390
2013.— 307 c.
Jlateimenko K.II. AproMaruszanus
M3MEPEHNH, KOHTPOJIS M UCTIbITAHUH Pexxum
[DnexTpoHHBI pecypc]: KypcoBoe JOCTYyIa:
2 | npoekruposanue/ Jlarsimenko K.IT., | 2013 http://www.ipr 8 100
IonoBuH B.B.— DnekTpoH. TeKCTO- bookshop.ru/2
Bole naHHble.— CapaTtoB: By30B- 0391
ckoe o6paszoaHue, 2013. - 166 c.
Boiitosnu W.JI. MHTEIIEKTYanbHbBIE
ceHcopbl [ DMeKTpOHHBIH  pecypc]/ Pexxum
Boiitouy  W.JL., KopcyHckuii JocTyna:
3 | B.M.— DrekTpoH. TekcToBble maH- | 2016 http://www.ipr 8 100
Hele.— M.: MHTepHeT-Y HUBEPCUTET bookshop.ru/5
WupopMalMOHHbIX Texnonoruii 2223
(UHTYHT), 2016.— 1164 c.
JloToTHUTEIbHASA IUTEPATypa
Iemenko H.II. TIporpamMmuposa-
HHE M KOH(QUTYpHUpPOBaHUE Mpo-
MBILUIEHHBIX CeTel [DIeKTPOHHBIN Pexum
pecypc]: yueGHoe nocodue/ Jlemen- JocTyna:
4 | koB H.IL— DnekrpoH. tekcrtosble | 2010 http://www.ipr 8 100
naHHble.— M.: MockoBCKHi rocy- bookshop.ru/3
JApCTBEHHBbIH TEXHUYECKH YHU- 1176
sepcuter umenn H.D. baymana,
2010— 116 c.
Jlatunku [DIEKTpOHHbI pecypc]: Pexum
cnpasouHoe nocobue/ B.M. llapa- JocTyna:
5 | no [m ap.]— DnexktpoH. Tekcto- | 2012 http://www.ipr 8 100
Bele gaHHbie— M.: TexHocdepa, bookshop.ru/1
2012.— 624 c. 6974
Ile6ankoBa JI.B. MHKpOBOIHOBbIE
W YJIBTPa3BYKOBbIE CEHCOpPBI [DJiek-
TpoHHbIil pecypc]: yueOHoe moco- Pexum
oue/ lllebamkoBa JI.B., Jlerkmii J0CTyna:
6 | B.H., Pomomun B.b.— Duiektpon. | 2015 http://www.ipr 8 100
TekcToBble  gaHHble.—  Hosocu- bookshop.ru/4
oupck: HoBocubGupckuii rocynap- 5108
CTBEHHBIH TEXHUUECKMH YHHUBEPCH-
tet, 2015— 172 c.

IepuoauvuecKkne U3AaAHU
1. Kypuan «CoBpeMeHHbIE TEXHOJIOIMH aABTOMATH3ALUI) [Dnexrponnsii  pecype]. URL:
http://http://www.cta.ru/ (nara o6pamenus 30.03.2015)




HuTepHeT - pecypchl

1. HHopran T'OCT [Dnexrponnsii pecype]. URL: http://www.gost.ru/ (mara oOpalleHus
30.03.2015).

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

3. Iopran Atmel ™ [Dnextponnsiit pecype]. URL: http://www.atmel.com/ (nara oOpameHus
30.03.2015).

4. Tlopran ARM ™ [Drextponnsii pecype]. URL: http://www.arm.com/ (aTa oOpalieHus
30.03.2015).

5. Iopran Microchip ™ [DneKTpOHHBIH pecypc]. URL: http://www.microchip.com/ (nara obpa-
menus 30.03.2015).

6. Iopran PCB Piezotronics ™ [DneKTpOHHBII pecype]. URL: http:/www.pcb.com/ (nara obpa-
menus 30.03.2015).

7. Hopran IEEE Standards Association [D1eKTpOHHbIH pecypc]. URL: http:/standards.ieee.org/
(nata obpamenus 30.03.2015).

8. IMopran National Instruments ™ [Ds1eKTpOHHBIH pecypc]. URL: http:/ni.com/ (mara oGpae-
aus 30.03.2015).

9. Topran Arduino CC [D11eKTpOHHBIA pecype]. URL: https://www.arduino.cc/ (1aTa oOparieHus
30.03.2015).

10. ITopran Honeywell ™ Sensing [D11eKTpOHHBIH pecype]. URL: http://sensing.honeywell.com/

(nata oopamennst 30.03.2015).

I'ocyaapcTBeHHbIE CTAHAAPTHI

1. TOCT P 8.673-2009 T'CU. JlaTuuKu MHTEIEKTyalbHbIE M CHCTEMBl H3MCPUTE/IBHbIC HHTC]-
nexTyanbuble. OCHOBHBIC TEPMUHBL U OIPETICTICHNU.

2 TOCT P 8.825-2013 ['CU. JlaT4MK{ HHTEIUIEKTyaIbHbIC M CHCTEMbI U3MCPUTCILHBIC MHTC-
JIeKTyalbHbIe. METO/bI YCKOPEHHBIX HCIIBITAHHH,

3 TOCT P 8.734-2011 I'CHU. JIaTYnuKH MHTE/UIEKTYalbHbIE W CHCTEMbI H3MEPHTEIBHBIC MHTEI-
JIeKTyalbHble. MeTOIbI METPOJIOrMYECKOro CAMOKOHTPOIA.

4 TOCT P MDK 60770-3-2016 JlaTunku Ui IPUMEHEHUs. B CHCTEMax YIpPaBJICHUS IPOMBIII-
nerHbM mporieccom. YacTs 3. MeTobl OLCHKH XapaKTEPUCTHK HHTEIUIEKTYaIbHBIX JIATYUKOB.

8. MATEPUAJILHO-TEXHUYECKOE OBECIHEYEHUE JTUCIIUITJINHBI

JIHCLUIIIMEA «ABTOMATH3ALMS U3MEPEHHI, HCIIBITAHMI ¥ KOHTPOJIA» uMTaeTcs Ha Kadpenpe
VKTP Ha ee MaTepuaibHOii 6a3e. JIEKIMOHHBIC 3aHATHS IPOBOAATCA B ay TUTOPHUH 306-2, maboparop-
Hble pabOThl B KOMIIBIOTEPHOM KJIACCE ay IUTOPUS 332a-2.

Aynutopus 332a-2 — KOMIIBIOTEPHBIH KJ1ace, TTOIK/IFOYEHHBIH K CETH YHHBEpPCHTETa M VIHTEepHET.
O6opynosanue Bkitodaet: [IDBM — 10 mryk; MyJIbTHMEMITHBIN 1poekTop. AyauTopus 306-2 BKIIIO-
qaeT 000pyJ0BaHHEe: MYJIbTHMEIUHHAS HHTEPAKTUBHAS 10CKA dupmer «Hitachi StarBoard», HoyTOyK,
MYJIBTUMEIUNAHEIA TPOCKTOP.

[Ilpi mpoBeJEHMH 3aHATHH  HMCIOJIB3YeTCA  CIEAyIOlIee  HpOrpamMMHOC obecrieueHue:
Labview (1emo-sepcusi), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board



PaGoyas mporpaMma JUCHHUIUIMHBI COCTaBJICHA B COOTBETCTBHH C tpedosannsivu GI'OC BO no
nanpasiernto 27.03.01 «Crapnaprusamist 1 METPOJIOTUs»

PaGouyro mporpaMMy coCTaBui  K.T.H., 1oueHT kapenps YKTP Opnos J1.YO.
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PaGoyas mporpamma paccMOTpeHa U ono0peHa Ha 3ace/laHuu y4eGHO-METOIMUECKOH KOMUCCUH HalpaB-
neraus 27.03.01 «CrapnapTyu3alys U METPOJIOIUs»
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JIMCT OEPEYTBEPK/IEHUSI
PABOYET IIPOI'PAMMBI JUCIUTLINHBI (MOTYJIST)
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Pabouas nporpamma onoGpena na yUeOHBIN TOJ
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Pabouas mporpamma ono6pena na YUEOHBIH roj
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