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1. IEJIX OCBOEHUS AUCIUITIJIMHBI

LlensIMH OCBOEHHUS JMCIMIUIMHBI «ABTOMATH3allUs U3MEPEHUH, UCIBITAHUH ¥ KOHTPOJI ABJIA-
eTCsl M3yueHHe CII0co00B aBTOMATU3AIMH [0y YeHHS H3MEPUTENBHOM HH(pOpMALIMH, METOJIOB €€ Tpe-
oOpasoBanuss ¥ 00paOOTKH, BHIOB KOHTPOJIS W HCIBITAaHUH, C HCIIOJIb30BAHMEM allllapaTHO-
IPOrpaMMHBIX U3MEPUTENIBHBIX KOMIIIEKCOB, MPUMECHSIEMBIX Ha MPEANPUATHAX UL PCIICHUS 3a1ad

yIpaBJICHUS KAYECTBOM.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

JIMCIMIUIIEA «ABTOMATH3AIMS U3MEPEHHUIT, HCIIBITAHMI M KOHTPOJISH OTHOCHTCS K BAPHATHBHOM
yactu 6110ka B1.B.JI[B.6 OITOII BO. Jluciuninia u3ydaercs B 7-M cemMecTpe.

V3ydyaemas AMCIMILIMHA OCHOBBIBACTCS HA TAaKHX JHMCIMILIMHAX Kak «Maremarnkay, «Texnoo-
MM TPUKIAJHOTO IPOrPAMMUPOBAHMS M AHAIM3a JAHHBIX», «OCHOBBI YHPaBICHHSA KayeCTBOMY,
«DIIEKTPOTEXHUKA U 3JEKTPOHHKA», «OCHOBBI KOHCTPYMPOBAHHUS CPEICTB H3MEPEHHUI, «duznyeckue
OCHOBBI m3Mepenuity, «Cetn DBM u cpeicTBa KOMMyHHKalHii», «HQOPMAIMOHHBIE TEXHOJIOTUA B
YIIpaBJIEHUM Ka4eCTBOM U 3aIlUTa HHPOPMAIAH»

[lony4eHHbIe HABBIKM U 3HAHUs 000OIIAIOT HAKOTUTEHHBIH ONBIT B 001aCTH METOJIOB M CPEACTB
M3MepEHNH, UCTIBITAHUH M KOHTPOJIA, CIIOCOOOB MX aBTOMATU3AMH, & TAKKE MOTYT OBITH MCIIOIB30BA-

HbI [IPH [IPOXOXKICHHH TIPETAILIOMHOM IPAKTHKH 1 BBITONHEHAH KBATH(PUKAIMOHHON paboTEL

3. KOMIIETEHIIMM OBYYAIOUWEIOCSI, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMUMSI JUCHUTTTINHBI
B mporiecce OCBOEHHS JMCLUIUIMHEL, Y CTYAEHTa JOJDKHBI OBITH CHOPMUPOBAHBI CIENYIOLINE
KOMIIETeHIIUU:
npogheccuonanvhvie:
e CMOCOGHOCTHIO NPUMEHATH 3HAHHE 3a7ad CBOEH MPO(ECCHOHAIBHON JIEATEIBHOCTH, HX
XapaKTePUCTHKU (MOJIEIH), XapaKTePUCTHKH METOJIOB, CPEICTB, TEXHOJIOTHI, alrOpUT-
MoB pernerns 3tux 3anay (11K-3);
B pesynbTaTe OCBOEHHs IUCIUILIMHBI 00YYalOLIMHCS TOKEH IEMOHCTPUPOBATH CIICAYIOMIME
pe3yJbTaThl 00pa3oBaHUs:
3HAMb: METOBI [OTYUCHH H3MEPUTENLHOMH HHPOPMAIIUH, METO/IBI €€ NPe0Opa3oBaHus 1 00-
pabotku, Bubl KoHTposst u uenbiTanui (ITK-3);
yMemb: TIPOM3BOJNTL pacueT HOrperHocTeil npu oOpaboTKe H3MEepHTEIhHOU HH(POpPMALIHH;
BBIOMPATh CPEICTBA M METO/IbI TIOJTYUCHHS H3MEPUTENBHOH HH(OPMALIHH; BBIOMpATh U3MEPHUTEIIHLHBIC
npeoOpa3zoBaTelTy sl IIOCTPOEHUS aBTOMATH3HPOBAHHBIX H3MEPUTE/IBHBIX CHCTEM (TIK-3);
g1ademp.; HABBIKAME 00pabOTKH H3MepHTeNbHON HHpOpMAIuK; HaBBIKAMU TIOCTPOCHHS H3Me-

PHUTENBHBIX CHCTEM Ha OCHOBE IMPOrPaMMHO-AIIapaTHBIX H3MEPUTEIILHBIX KOMIITICKCOB (I1IK-3);



4. CTPYKTYPA U COAEP KAHUE JUCIHUITJIMHBI

O61mas Tpy10eMKOCTh U3ydeHus IUCHHILTHHEL cocTanseT 4 3E (144 gac.)

4.1 CTpyKTYypa IHCHHUILINHBI

Buer yaeOHOM paboThI, BKIIOYAs
CaMOCTOSITeIIbHYIO paboTy CTYy-

O6beM yued-

DopMBI TEKY-
IIero KoH-

JICHTOB HOUM paboThl,| TpoJIs yCleBa-
;’;* U TPYJI0EMKOCTb (B Yacax) C IIPUMEHEHH €MOCTH

No Panier {rene) é* % €M UHTEpaK- | (no Heoenim

8| o o | & v THBHBIX M€- | cemecmpay),

n/m  JECIMILIHHEL 5| = 2| 8| 2| B

O E AR IR E O @ TOJIOB dopma mpo-

& g | E E 5| g = (B yacax / %)| MeXyTOYHOI

= é é § % E aTTecTaluu

== (no cemecm-

pam)

Pasmen 1. TexHu-
yeckoe obecmeue-

HHE  aBTOMAaTHU3H- | Pelituur-

1 | poBaHHBIX cHCTEM | 7 6- 4 4 + |25 4/50 KOHTPOJIb Nel
U3MEpeHui,  KOH- (6 mepens)
TpPOJIA W HCIBITa-

HUN

Pazgen 2. Ilpo-

rpamMmHOe obecre-

YeHHe  aBTOMATHU- 7 PeitTunr-

2 | 3upoBaHHBIX  cU- | 7 lé 6 6 + | 23 6/50 KOHTpPOJIb N2
CTeM H3MEpeHuH, (12 uenest)
KOHTPOJII M HCIBI-

TaHU

Pazgen 3. Mertpo-

Joruueckoe  odec-

[eYeHne aBTOMATH- 13 PeiTunr-

3 | supoBanHBIX cu- | 7 | - | 2 2 + | 25 2/50 KOHTPOJIb N3
CTeM  H3MEpEHUH, 17 (17 Henens)
KOHTPOJISI ¥ HCIIBI-

TaHUH
Bceero 12 12 + |75 12/50 IK3aMeH




4.2 Conep:xaHue JTHCHUIIHHBI
TeopeTnyecKHii Kypc

Pasnen 1. Texauueckoe o0ecrieyeHe aBTOMAaTU3UPOBAHHBIX CHCTEM H3MEPEHUN

KOHTPOJIA U HCIIBLITAaHU U

1.1. Llesu 1 3a1a491 aBTOMATH3AIUH W3MEPEHUH, MCTIBITAHUI 1 KOHTPOJLA

Hayunvie, mexnudeckue, SKOHOMUYECKUE U COYUATbHbLE Yelu asmoMamusdayui. Cmenens asmo-
mamuzayuu. OcHogHbIe 3a0a4U A8MOMAMU3AYUL USMEPEHUU, UCNLIMAHUU U KOHMPOJIA.
1.2. OcHOBBI H3MEPEHUIl, UCTIBITAHUM U KOHTPOJIS

Hzmepsiemvle senudunvl, obnacmu uzmepenuil. Budvl u memoovl uzMepeHutl, KOHMpOJSs U UCNbl-
manuil. Buoer cpedcmes usmepenuil. Hzmepumenbhble CUSHATBL.
1.3. AHAJIOTOBBIE CEHCOPHI

Ananozosvie usmepumenvhvle npeobpasosamenu (HII) u oamuuxu (cencoput). Memponocuieckue
xapaxmepucmuku. Pesucmugnble, men304y6cmeumenvHule, d1eKMpoIUMuiecKue, UHOYKMUBHbLE, eM-
KOCmHbIe, UOHU3AYUOHHBLE, (YOMOdIeKmpudecKue, mepMOodIeKMpuiecKue U noe3odlekmpuieckue u
Op. usmepumenvoie npeobpasosameny. Cxembl CO21ACOGANUS CUCHANLOG. Qunompsl, ycurumen,
MOOYISIMOPbL U OeMEKMOPbl CUSHATOB.
1.4. ALIIT/LTAIT npeoOpa3zoBanue

Qusuyeckas 0CHOBA AHANO20-YUDPOB020 npeobpaszosanus. J{uckpemusayus, K6anmosanue, Ko-
ouposanue. Knaccugurayus anano2o-yughposozo npeoopasoeanuis.: nopaspsiOH020 KOOUpOBAHUsl, No-
Ce008aAMENbH020 cuema, cledsuyezo ypasnosewusanus u op. Lugposoe npeocmasnenue usmepsie-
Mbix eenuyun. Peanuzayus anano2o-yugposozo npeobpasosanus (ALI) u yuppo-anano2o6020 npe-
obpazosanuii (IJAIT). Cucmembl cuucienus, KoObl, UCNOIb3YeMble 6 anHano20-yupposelx U Yuppo-
anano2o6uix npeobpazosameinsx. Ipunyunst 0eicmeus, OCHOGHbLE DNEMEHIMbL, CMPYKMYPHbLE CXEMbL
u xapaxmepucmuxu AL u IJAII
1.5. IludpoBbie ceHCOPHI

Bunapno-yugposvie, unpOpMayUOHHO-YUPposble U UHMEIIEKMYAllbHbIE  CEHCOPbL (Oamuuxu,).
Memponozuueckue xapakmepucmuku yu@poseix cencopos.
1.6. Lludppossie nHTEPDEHCHI

Iocredosamenvuvie wiunol nepedauu oaunvix FC, 1-Wire, UART (RS232/485), SPI, USB, ICP.
1.7. KoMMyHHKAIIMOHHBIE IPOTOKOJIBI ¥ IIPOMBIIUICHHBIC CCTH

Ipomviunennvie cemu na ocnose P-NET, Profibus, Modbus, HART, CAN. Becnposoonvele cen-
copuvle cemu Libelium ™, Wireless HART.
1.8. Muxkpornporeccopsl 1 MUKpoOBM

Coepemenible MUKpOnpoyeccopbl u MukpoIBM na ocnose MexXHOL02UL NPOU3E0OUMENeT MUKPO-
anekmponHblx Komnonenmoe Intel ™, ARM ™ Atmel ™ Microchip ™
1.9. [IpoMbIIUIEHHBIE KOHTPOJUIEPHI K KPEHTHI

Cospemennvie mexnonozuu coopa u 006pabomku  OGHHbIX National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u op.



1.10. Metoas! 1iupoBoOit HaeHTUDHUKAIIN

Paouoyacmomnuas (RFID), wumpux-x00bt, QR-Kk00bL.
1.11. ABTOMATH3AIHs Pa3IMYHbIX BUIOB H3MEPEHHH, KOHTPOJIS U UCIIBITAHHI

Asmomamusayus uzsmepenuil ypogHell JCUOKOCMU U CHINYYUX MAMePUanos, asmomamusayus us-
MepeHuil usMepenus YCuiull, agmoMamu3ayus. usMepeHutl 0agieHus,; asmomamusayus usmepeHul
cKOpocmu U pacxood; a8MoMAamu3ayus usMepenutl 6ANCHOCMU, U3sMepeHue KOHyeHmpayuu pacmeo-

pos, asmomamuzayusl H3M€p€HuL7 KoHyeHmpayuu ca3oe.

Paznmen 2. IIporpamMmMHoO€e obecrneueHne aBTOMATU3UPOBAHHBIX CHCTEM N3MEPEHUN,

KOHTPOJISI ¥ MCIIBLITAHUM

2.1. Jlucneruepckoe ympasienue u c6op ganabX (SCADA-cucTeMB).

Ocnosnwie 3adauu, pewaemvie SCADA-cucmemamu. Ocnosnvie komnonenmor SCADA. Konyen-
yuu cucmem. Apxumexmypa SCADA-cucmem. Hnmeepupoeannbvle 6 npOMbLULICHHbIE KOHMPOILIEPbL
SoftLogic SCADA-cucmemet. Vazeumocmu. Ilpumeper SCADA-cucmen - OpenSCADA, Labview u Op.
2.2. OcHoBsI rpaduueckoro nporpammuposanus AUC B cpeze National Instruments ™ Tabview.

Ipoepammnas cpeda. Konyenyus supmyanvho2o npubopa. Hcnonvsosanue epaghuuecko2o npo-
epammuposanus. bazogvie snemenmol u QyHKYU.

2.4. Ocuossl mporpammupoanust AVIC Ha ocHoe MukpoOBM B cpene Arduino.

Hszvik npoepammuposanus. Cunmakcuc u cemanmuxa. Komnunamop. Onepamopul, Oannvle (ne-

peMenHble U KOHCmanmot), QyHKyuu u 6ubIuomexu.
2.5. IIporpammuast 06paboTKa pe3yIbTaToB H3MEPCHUH
Onmumansras yu@posas Guisbmpayus, KOOUposanue UHGOpMayull, an2opummbol KOHMPO.. Hn-

MepnonAyuUs U SKCMpanoisyus pe3yibmamos usmepeHull

Paznen 3. MeTpoJIOTHYECKOE ofOecrneyeHrue aBTOMAaTU3UPOBAHHBIX CHCTEM H3MEPEHUH,

KOHTPOJIA U HCIBITAaHUU

1.1. MeTposorndeckie moKazaTeld CpeICTB U3MEPEHUH

Knaccol mounocmu cpedcms usmepenuti. Memoouka evinonnenus usmepenut. Memoowl noguiuie-
HUSL TMOYHOCMU U NOMEX0YCMOUYUBOCMU DA306bLX D]IEMEHMOE.

1.2. ITorpeurHoCTH pe3yIbTaTOB aBTOMATU3UPOBAHHBIX H3MEPUTEILHBIX CHCTEM (AUC)

Hemounuku noepewirnocmetl, paciem nozpeutnocmei (a0Comomnas, OmHoCUMeNbHAas U npuse-
Oennas), adOumusHble U MYIbMUNIUKAMUSHbLE COCMABIAIOUUE NOZPEUHOCTEL Pe3YIbMAmos usme-
penuil, Kax onpedensiomes cucmemamudeckue u 2pyovie nozpeunHocm 6 UCXOOHOM pSI0Y, HOpMUpYe-
Mble Mempono2uyeckue XapaKmepucmuxy cpeocms usmepeHul.

1.4. T'ocynapcTBEHHBIM METPOJIOTHYECKHUIA HAZ30D
Opeanusayus Mempon02u4ecko20 HA030pd 3d AsMOMAMUIUPOSANHBIMU cpeocmeamu usmepe-

nuil, ucnsimanuii u konmpons. Henvimanus, ammecmayust u nogepka AHC.
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TeMbl NpAKTHYECKHX 3AHATHI
Anasoro-1upoBoit u mudpo-ananorossri mpeodpasosarens (ALITI/IIAIL va ocHose E-1 54).
M3MepuTenbHbIe NpeoOpa3oBarelid H JaTIUKU (ceHcopbl). OOMe MOHATHSA U IPUHIHMIIBI BKIIIO-
YeHHS B U3MEPHUTEIIbHBIE LIEIIH.
PeocrarHbie mpeoOpa3oBaTeH.
TeH3049yBCTBUTEIIBHBIE IPEOOPa3OBATENIH.
TepMOpEe3UCTOPHI, AIEKTPOIHUTHYECKHE IIPE0OPa30BaATEIIH.
WHayKTHBHBIE IpeoOpa3oBaTely.
EMKkocTHBIE TpeoOpa3oBaTeIH.
Honu3aiioHHbIe Ipeodpa3oBaTeliu.
doTodsIeKTpUYecKue npeodpasoBaTeIH.
TepmosekTpudeckue npeodpazoBaTeu.
WHayKInoHHBIE TpeoOpa3oBaTeIHy.
[Tbe30251eKTpHUECKUE TPeoOpPa3soBaTEIIH.
[anpBaHUYECKUE TPeOOPa30BATEIH.
[aibBaHO-MarHUTHBIE IpeoOpasoBarten Ha ocHoBe dddekra Xoa.
DJIEKTPUYECKIE TEPMOMETPBI COIPOTHBIICHUSI.
TepMOaIEKTPUIECKUE TEPMOMETPBI.
[Tbe302/1eKTpHUYECKIE TEPMOMETPBI, THPOMETPHI.
ABTOMATH3aLKMK H3MepeHHuii Ha 6ase MukpoDBM. OTkphiTas apxutektypa Arduino.
OCHOBBI BBOJIa 1 00PaGOTKH IM(pPOBBIX U AHATOIOBBIX CHTHANIOB Ha MUKPOOBM Arduino UNO.
Conpsokenne MHKpoOBM ¢ mepcoHaNbHBIM KOMIIBIOTEPOM HCpe3 [I0CJIeIOBATENIbHBIN HHTEP-
¢eiic USB — UART (RS232 TTL).
Conpsokenne MHUKpoOBM ¢ nU(pOBBIMH CEHCOPaMH HEpEe3 MOCIIE0BATCIbHbBIC uHTepdencel
I>C, 1-Wire u SPL.
ABTOMATH3AIMS U3MEPEHHI OTHOCUTENBHOI BIXKHOCTH U TEMIIEPATypPbl OKPYIKAIOMIEH CpPe/ibl
Ha ocHOBe MUKpoDBM u nudposoro ceacopa DHT11.
ABTOMATH3ALMs H3MEPEHHiT YPOBHS OCBEIICHHOCTH Ha 0OCHOBE MUKPOOBM n U pPOBOTO CEHCO-
pa BH1750.
ABTOMATH3anUs H3MEpeHHH aTMOCh)EpHOro NaBIEHHs, TEMIEPAaTyphl U BIAKHOCTH Ha OCHOBC
MukpoDBM u uudposoro cencopa BME280.
OCHOBBI aBTOMATH3al[MH M3MEPEHMH Ha OCHOBE IPOMBIILIEHHBIX KpedToB u SCADA-cucTem.
Komrenus BUpTyaibHbIX pubopos Labview.
ABTOMATH3AIMS PA3/IHYHBIX BUIOB H3MEPEHHH HA OCHOBE H3BECTHBIX PELICHHUH.
ABTOMAaTH3aIUs U3MEPEHUI T€OMETPUIECKUX Pa3MEpOB.
ABTOMaTH3aLUs M3MEPEHUH YPOBHEH JKUIKOCTH U CBHITyYUX MaTEPHAJIOB.
ABTOMaTH3aLKs U3MEPEHUI H3MEPEHHs Y CHIIH.
ABTOMAaTH3aIUs U3MEPEHUH JIaBJICHHUS.
ABTOMAaTH3alLMs U3MEPEHUH CKOPOCTH U pacxona.
ABTOMATH3aLHs U3MEPEHUH BIQKHOCTH, U3MEPEHHE KOHI[CHTPAIIUH PAaCTBOPOB.
ABTOMaTH3aLKs U3MEPEHNH KOHIEHTPAIMH T'a30B.
MeTposioruyeckoe ooecredeHne aBTOMAaTH3UPOBAHHBIX H3MEPUTENILHBIX CHCTCM.
PacueT aGCOIOTHOMN, OTHOCHTEILHON U MPUBEIEHHOM ITOIPEIIHOCTH Pe3yIbTaTOB H3MEPCHUH.
PacueT aJJMTHBHBIX ¥ MYJBTUIUIMKATHBHBIX COCTABIISIOMIMX IMOIPENIHOCTEH PE3y/IbTaToB H3Me-
pEHUI.
Ormpe/ieNieHie CUCTEMATHIECKUX U TPYOBIX IIOTPENIHOCTEH B HCXOIHOM Py .



5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

B coorsercteun ¢ Tpebopanusmu ®I'OC BO no Hampasienuio noarotosku 27.03.02 «Ympas-
JIeHHe KayecTBOM» PeaM3allisi KOMIETEHTHOCTHOTO II0X0/1a Mpe/lyCMaTpiBaeT MHPOKOE UCIOJIb30-
BaHHE B y4eOHOM HpOIECCE aKTUBHBIX H HHTEPAKTHBHBIX (POPM NPOBENECHNUS 3aHSATHH B COYETAHUHU C
BHEAyIUTOPHOI paboToif. OGpa3oBaTebHBIMA TEXHONOTHSIME, HCIONB3yeMbIMH B Tponecce o0yde-
HUS 10 Kypey «ABTOMATH3AIMs H3MEPEHUH, HCIILITAHMN U KOHTPOJISD) SIBJISIOTCA:

®  KOMIIBIOTEPHBIC CUMYJISIIIHH;

® IMCKYCCHH, B TOM YHCJIE ¥ B COCTAaBE HCCIIENI0BATEIbCKOM IPYIIIIEL;
e pa30op KOHKPETHBIX CHTYallUi,

e TPEHWHTH IO NMPUMEHEHHIO CHCTEM aBTOMATH3AllM¥ M3MEPEHMH, KOHTPOIA 1 UCIIBITAHUI, B

TOM YHCJIC U 3aJa4 B obact yHIpaBJICHUS Ka4€CTBOM U METPOJIOIHH;

e TPEHHHIH 10 IPUMEHEHHUIO IIPOrPAMMHBIX CHCTEM M KOMIUIEKCOB JUIS PELICHUS 3a/1a4 B oba-
CTH aBTOMATH3aIMU U3MEPEHU, KOHTPOJI ¥ MCIIbITAHHUH.

e MaTepHaiTBl BY30BCKHMX M BHYTPUBY30BCKHX TelleKoH(epeHimii B ceTn Internet, a Taike mate-
pHAITBI MEXTYHAPOIHBIX M POCCHIICKHX HAayUHBIX KOH(epeHIHil B 001acTH MPUMEHEHHS aBTO-
MaTHU3UPOBAHHBIX U3MEPUTEIBHBIX CHCTEM.

B pamkax y4eGHOro Kypca IpefycMOTpeHbl MACTeP-KIacChl 9KCIEPTOB U CNCIMAINCTOB Ha OC-
HoBe webinar kommanuii National Instruments ™. Buneo webinar yka3saHHBIX CIICIIUATHCTOB HAXOIAT-
csi B 00IIeM JocTyne B ceTH Internet Ha COOTBETCTBYIOLIMX CAHTaX, a TAKIKE MPENOCTABIMIOTCS 00y-
YAIOIIUMCS B JIOKAJIbHON BEPCHH.
Teoperrdecknii MaTepyaT HOCUT IPOOJIEMHBIIl XapakTep, OTpaXxacT po b MOATOTOBKH CITy-
[aresieii ¥ HOCUT XapaKTep caMocTosTenbHoro usydenus B sute CPC.

n/m

Pa3nen (Tema)
JUAC LTI HBI

OGpasoBateNbHbIe TEXHOIOTHH, HCTIONB3yEMbIE MPH Peatu3alui pasiuiHbIX BUI0B y4eOHoit

paboTel

TeopeTHueckuii Marepuai (B BHIE CAMOCTOATENLHON PabOThI
CTYICHTOB)

JlaGopaTopHble PabOThI

Pazpmen 1. TexHu-
yeckoe obecreue-
HUE aBTOMAaTHU3U-
POBaHHBIX CHUCTEM
U3MepeHui,
TPOJIsI M HCIbITa-
305071

KOH-

KoMIBIOTEpHbIE CHUMYJISILIMK, AUCKYCCHH, B TOM 4UCle U B CO-
CTaBe MCCIeN0BaTEeNLCKOM IPYMIbl, pa360p KOHKPETHBIX CUTYa-
LMii, Mpe3eHTaLuKi U OTIOPHbIE KOHCIIEKTBI, MaTepHajbl By30B-
CKHX U BHYTPHBY30BCKHX TelekoH(pepeHuuii B cetu Internet, a
TaKke MaTepHajibl MEXAYHApOIHBIX M POCCHHCKUX HayYHBIX
KOH(epeHLuii B 00J1acTH aBTOMATH3aLMU U3MEPEHHMH, MacTep-
KJ1aCChl SKCIIEPTOB H CNELMAINCTOB Ha OCHOBE webinar.

KoMmbloTepHbIE CUMYJISILIUM,
JIMCKYCCUM, B TOM YHCJI€ U B
cocTaBe HCCIIeN0BATENbCKON
rpymmnbl, pa3dop KOHKPETHBIX
CUTYyalUid, TPEHUHTH MO MPH-
MEHEHHUIO aBTOMAaTHU3WPOBAH-
HBIX U3MEPUTEIIbHBIX CUCTEM

Pazmen 2.
rpaMMHOE
neyeHue

Ipo-
obec-
aBTOMa-
TU3UPOBAHHBIX

CUCTEM  M3MeEpe-
HUN, KOHTPOJIA U

HUCTIbITAHUH

KoMmbloTepHble CUMYJIALMH, JUCKYCCHH, B TOM YHCIIE U B CO-
CTaBe MCCIIe0BaTENLCKON TPYIIbI, pa300p KOHKPETHBIX CUTYa-
Ui, TPe3eHTalUN U ONOPHBIE KOHCIEKTbI, MaTepuabl By30B-
CKHX M BHYTPHMBY30BCKHX TeleKoH(pepeHuuii B cetu Internet, a
TaK)Ke MaTepHasbl MEXAYHApOMHBIX M POCCHUICKHX HAyYHbIX
KoH(pepeHLMil B 00aCTH aBTOMATH3aUMKU M3MEPeHHH, MacTep-
KJTacChl SKCTIEPTOB M CMELUATICTOB HAa OCHOBE webinar.

KoMmrnbloTepHble  CUMYJISLIHH,
JMCKYCCHH, B TOM YMCIIE ¥ B
cocTaBe HCCIIeI0BaTENbCKOM
rpyIbl, pa3dop KOHKPETHBIX
CUTyalHWii, TPEHUHTH MO TpH-
MEHEHHIO aBTOMATH3UPOBAH-
HBIX U3MEPUTEJILHBIX CUCTEM

W

Paznen 3. Metpo-
jioruueckoe obec-

neyeHue aBToMa-
THU3UPOBAHHBIX
CHCTEM H3Mepe-

HUii, KOHTpOJA H
UCTIbITAaHUI

KoMIbloTepHblE CUMYJISILIK, AUCKYCCHH, B TOM 4HC/Ee U B CO-
CTaBe MCCIIeN0BaTENLCKOM IPYIIbI, pa300p KOHKPETHBIX CUTYa-
uif, Mpe3eHTaLH 1 OMOPHBIE KOHCMEKThI, MaTepHabl BY30B-
CKHMX M BHYTPUBY30BCKHX TelekoH(pepeHuuii B cetu Internet, a
TaKKe MaTepuajibl MEXAYHapOIHBIX M POCCHHCKUX HAyUHBIX
KoH(epeHuuii B 00JaCTH aBTOMATH3ALMU M3MEPEeHHIl, MacTep-
KJIacChl PKCTIEPTOB U CHELMANICTOB Ha OCHOBE webinar.

KOMITbIOTEpHBIE CUMYJIALIUH,
JMCKYCCHM, B TOM YMCIIE U B
cocTaBe MCCIIe10BaTENbCKOM
rpyIbl, pa3dop KOHKPETHBIX
CUTyaluii, TPEHUHTH MO TIPHU-
MEHEHMI0 aBTOMAaTH3UPOBAH-

HbIX U3MEPUTEJIbHBIX CUCTEM




6. OIEHOYHBIE CPEJICTBA JIJIsSI TEKYUIEI'O KOHTPOJISI YCIIEBAEMOCTH, 1TPO-
MEXKYTOUYHOM ATTECTAIIMU U YYEBHO-METOANYECKOE OBECIIEYEHUE CA-

B

10.

11,

12

13.

14.

15.

16.

17,

18.

19.

20.

21.
22

23.

MOCTOSITEJIBHON PABOTHI CTYJAEHTOB

JIJIs1 TeKyIIero KOHTPOIs yCIeBAEMOCTH [IPUMEHSETCS PEHTHHI-KOHTPOJIb, IIPOBOIUMBIN Ha 6-
it, 12-it u 17-it Henene. [TpoMeKyTOUHAsE ATTECTALMS IPOBOIUTCA B opMe dK3aMeHa.

Bomnpocs! 1151 NpoBeJeHUsl PEeHTHHI-KOHTPOJIS

1-1 pelimune-KOHmMpOoib

KaKoBbI LIeJIM U 3a/1a40 aBTOMATH3AIMU U3MEPEHHIT, HCIIBITAHUH B KOHTPOJIA?

Ha30BUTE OCHOBHBIE H3MepIEMbIE BEJIMUMHBI  0071aCTH H3MEPEHU?

Ha30BUTe OCHOBHBIE BHIbI ¥ METOIbI HK3MEPEHH, KOHTPOJIS U HCIIBITAHUH?

I[TpuHIMI paGoTHL, OCTOMHCTBA B HEJJOCTATKU, 00IaCTh MPUMEHEHUS U METPOJIOTHICCKUE
PaKTEpPUCTHKH PEOCTATHBIX IIpeoOpasoBaresen?

[TpuHIHO paGoTHI, JOCTOMHCTBA H HEJOCTAaTKH, 00JIacTh IIPUMECHEHHS H METPOJIOTMIECKHE
PAKTEPHCTHKH TEH304yBCTBUTENBHEIX IIpeoOpasoBarenu?

[IpuHnun paGoThI, JOCTOMHCTBA M HEJOCTATKU, 00JIaCTh NPUMEHEHHUS U METPOJIOrHICCKIE
PaKTEPUCTHKH TEPMOPE3UCTOPOB?

[IpuHIun paGoThL, JOCTOMHCTBA U HEJOCTATKH, 00IaCTh NPUMEHEHHS 1 METPOJIOTHYCCKHE
PaKTEPUCTHKHU 3JIEKTPOIMTHICCKHX TIpeobpasoBareneii?

IIpuHIUN paGoThI, JOCTOMHCTBA U HEJOCTATKH, 00J1ACTh MPUMEHEHHS M METPOJIOTHIECKIe
PAKTEpPUCTUKU MH/LyKTHBHEIE ITpeoOpasoBareneii?

IIpunIun paGoThl, IOCTONHCTBA U HEOCTATKH, 00JIACTh IPUMEHEHHUS U METPOJIOTHYCCKHE
PAKTEPUCTUKU EMKOCTHBIX ITpeodpazoBaTenei?

[IpuHIun paGoThl, JOCTOMHCTBA M HEJOCTATKHU, 00JIACTh NPUMEHECHUS U METPOJIOTHICCKIE
PaKTEPHCTHKU HOHU3AUMOHHBIX IpeoOpa3oBaTesen?

[Ipuanun paGoThl, JOCTOMHCTBA M HEJOCTATKU, 00JIaCTh IPHMEHEHUS U METPOJIOTHYCCKUC
paKTepUCTHKH (POTOIEKTPHICCKIX IpeodpasoBaTeeii?

IIpuHIHMI paGoThI, JOCTOMHCTBA U HEJOCTATKH, 00IaCTh MPUMEHEHHS M METPOJIOTHIeCKIe
PaKTEPUCTHKH TEPMOIIIEKTPHIECKHX IpeobpasosaTerieii?

[IpuaIHD paGoTHI, JOCTOMHCTBA U HEJOCTATKH, 00J1aCTh MPUMEHEHHS U METPOJIOTHYECKIE
PAKTEPUCTUKU MH/LYKIIMOHHBIX TpeobpazoBaTerei?

I[TpuHIUI paGoTHI, JOCTOMHCTBA M HEJOCTATKHU, 00JIACTh IPUMEHEHUS U METPOJIOTHICCKIEe
PAKTEPUCTHKHU MBE309JIEKTPHIECKHX Ipeodpasosarereii?

IIpuHIEN paGoThI, JOCTOMHCTBA U HEJOCTATKH, 00J1aCTh IPUMEHEHHS U METPOJIOTHIECKIEe
PAKTEPHCTHKHM rallbBAHHICCKUX TIpeoOpasoBaTeseii?

IIpuHIUN paGoThI, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh MPUMEHEHHS M METPOJIOTHYECKUE
PAKTEPUCTUKHU rallbBAHO-MarHUTHBIX MIPe00pa3oBaTe/i Ha OCHOBE s dexra Xosmna?
I[IpuHIMI paGoTHl, JOCTOMHCTBA M HEJOCTATKU, 00JIaCTh IPUMEHEHUS U METPOJIOTHICCKIE
PAKTEPUCTHKH SJIEKTPUIECKIX TEPMOMETPOB CONPOTHBICHNUS?

IIpunIMN paGoThI, JOCTOMHCTBA U HEJOCTATKH, 001aCTh MPUMEHEHHS M METPOJIOrHIECKNE
PAKTEPUCTUKU TEPMOAICKTPHUECKUX TEPMOMETPOB?

ITpuHIEN paGoTHl, JOCTOMHCTBA M HEJOCTATKHU, 00J1aCTh IPUMEHEHHS K METPOJIOTHHCCKIEe
PAKTEPUCTHKU MbE302IEKTPUIECKIX TEPMOMETPOB M IINPOMETPOB?

Xa-

Xa-

Xa-

JlaiiTe KpaTKyIO CpaBHUTENBHYIO XapaKTepPUCTHKY MUKPOOBM Ha 0CHOBE TEXHOJIOTHiH PasHbIX

IPOM3BOIUTENEH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?
IocTpoiiTe cTpyKTypHYIO cXeMy MUKpoOBM Arduino UNO?

Kak mpoHcXomuT compspkeHne MHUKpoOBM ¢ mepCoHAIbHBIM KOMIIBIOTEPOM HY€pe3 MOC/Ie/0-

parenbHblA unTepdeiic USB — UART (RS232 TTL)?

Kak MNPOUCXOIUT COIPSDKCHHC MI/IKpOEBM C HI/I(I)pOBBIMI/I CEHCOpaMH 4Yepe3 MmocJIeA0BaTCIb-

uble mHTepdeiics [°C, 1-Wire u SPI?
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OnuIuTe OCHOBHBIE MPHHIMIIBI aBTOMAaTH3ALHH HM3MEPEHUH OTHOCHUTEIHHOU BIAKHOCTH H
TeMIIepaTyphl OKpyKaromieil cpezisl Ha ocHoBe MEKpoOBM u mudpoBoro cencopa DHT11?
OnHIIMTEe OCHOBHEBIE IPUHIIAIIBI ABTOMATU3aIlMH U3MEPEHHHA YPOBHSI OCBELICHHOCTH Ha OCHOBE
MukpoDIBM u nudposoro cencopa BH17507

OnuimTe OCHOBHBIE TIPUHIMIEI aBTOMATH3AIMH U3MEPEHHH aTMOC()EPHOTO JIaBJIeHHs, TeMIle-
paTyphI M BIAXKHOCTH Ha ocHOBE MUKpODBM 1 mudposoro cencopa BME2807?

JlaiiTe KpaTKyIO CPaBHHTEILHYIO XapaKTePHCTHKY TTPOMBIIICHHbIX CeTeii?

JlaiiTe KpaTKyIO CPAaBHUTEIBHYIO XapaKTEPUCTUKY POMBIIUICHHBIX KOHTPOJIEPOB 1 KpenToB?
JlaiiTe KpaTKyIO CPaBHUTEILHYIO XapaKTEPHCTUKY METOIOB LU (ppOBOii uaeHTHGUKauu?

2-11 pelmuH2-KOHmMpOoJib

[IpuBe/uTe IPEMEpPhl ABTOMATH3ALMH H3MEPEHUH TEOMETPUYECKUX PasMepOB?

I[IpuBenuTe mpUMEphbl ABTOMATU3ALUU M3MEPEHUI YPOBHEH KHIKOCTH M CBINTYYHX MaTepHa-
70B?

IIpuBeUTE IPEMeEp CTPYKTYPHON CXeMBI aBTOMATH3AIMI U3MEPEHHH yCHII?

[IpuBeIUTe IPEMeEp CTPYKTYPHOH CXEMBI aBTOMATH3AIMs M3MEPECHUIT 1aBICHIS?

IIpuBeauTe MpUMEp CTPYKTYPHOH CXEMbl aBTOMATH3ALlMs M3MEPEHHH CKOPOCTH M pacxola
(BO3IyXa/’KHIKOCTH/CBIITYyYHX MaTepUaoB)?

[IpuBeUTe IPUMEpP CTPYKTYPHOM CXEMBI aBTOMATH3ALMN H3MEPEHHH BJIQYKHOCTH?

IIpuBeauTe NpUMEpP CTPYKTYPHON CXEMBI aBTOMATH3ALNN H3MEPEHHI KOHIEHTPAlMi pacTBo-
poB?

[IpuBeMTE IPUMEpP CTPYKTYPHOH CXEMBI aBTOMATH3ALMN H3MEPEHHI KOHLEHTPalni razon?
Haitte onpenenerne SCADA-cucremam?

KakoBbl OCHOBHBIE KOMITIOHEHTBI, KoHLenux 1 apxutekrypsl SCADA-cuctem?

IIpuseute npumepsl SCADA-cucTeM, Ha30BUTE UX 00JIACTH NIPHUMEHEHHS, TOCTONHCTBA 1
HEJIOCTaTKU?

ONHIIHTE OCHOBHBIC IPHHIMIEI KOHIEMIMS BUPTYAIbHBIX H3MEPUTENLHBIX MPHOOPOB
Labview?

HasosuTe 6a30BbIe d7eMeHThl U QyHKIUH cucTeMbl Labview?

KpaTko omuIIMTe CHHTAKCUC U CEMAHTUKY SA3bIKa IPOrPaMMUPOBAHU Arduino?

Kak Ipe/CcTaBIsIoTCs JaHHble (IEPeMEHHbIE M KOHCTaHThI), QyHKIMH 1 OMOJIMOTEKN Ha SI3BIKE
Apnyuno?

IIpuBeuTe PUMEP IIPOrPaMMHOTO KOJIa Ha SI3bIKe APIYHHO JUTA aBTOMATH3alIH H3MEepEeHUH
KaKkoH-1G0 (H3MuecKoil BeTMUMHbI Ha OCHOBE aHAJIOTOBOIO CeHcopa?

[IpuBeuTe MpUMEp IIPOrPaMMHOTO KOJIa Ha SI3bIKe APIYMHO JUIS aBTOMATH3alNH H3MEPEeHUI
KaKOH-MG0 (H3MUecKoll BeTMIMHbBI Ha OCHOBE IH(POBOTO ceHcopa?

[IpuBemuTe MpuMepb LHGPOBOI GUIBLTPAIMHE CUTHAIOB?

I[TpuBeuTe IPEMEPI HHTEPIOJISAILME M SKCTPAIONALHUs PE3yJIbTaTOB H3MepeHui?

3-11 petimuH2-KOHMpOJlb

JlaiiTe oIpesieeHne MOHATHIO KJIaCC TOYHOCTH CPEJICTB U3MEPEHHIA?

Yro TaKOE METOIMKA BLITOJHEHNS H3MEpPEHUI?

KaKOBbI METOIBI TIOBBIIIEHHS TOYHOCTH U HOMEXOYCTOHUMBOCTH 0a30BbIX demenToB AVIC?
KakoBb! ucrounuku norpemuocteit AUC 1 uX HOpMUpyeMble METPOJIOIMYECKUE XapaKTepH-
CTUKH?

Kak paccunThiBaloTCsi abCOMOTHAs, OTHOCATENbHAS M NIPUBE/ICHHAS [OrPEIIHOCTH Pe3y/IbTa-
TOB H3MEpeHuil?

Kak paccunMThIBAIOTCS Q[UTHTUBHBIE ¥ MYJIbTUIUIHKATUBHBIC COCTABIISIONINEG MOTrPeIIHoCTeH pe-
3yJIbTATOB M3MEPEHUMH?

Kak onpeaensroresi CHCTeMaTHUeCKHE ¥ IPyOBbIe IOrPEITHOCTH B MCXOAHOM psy?

Kaxk opranuzoBana paboTa rocy1apCTBEHHOTO METPOJIOIHYECKOTO HA30pa 3a ANC?

Kak IpoMCXO/IAT UCTIBITaHKS, aTTecTanus u nosepka AUC?
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Hepelxeﬂb IK3aMEHAIIHOHHBLIX BOIIPOCOB

KaKoBbI LIeJIM U 3a/1a90 aBTOMATH3allMH N3MEPEHHI, HCIIBITAHU 1 KOHTPOJIA?

HazoBuTe OCHOBHBIE U3MEPAEMbIE BETMYUHBI M 00JIACTH U3MEPEHHMH?

Ha3zoBHTEe OCHOBHBIE BUJIBI U METOIbI H3MEPEHHUIA, KOHTPOJIS X MCIIBITAHUH?

[IpuHmun paGoThl, JOCTOMHCTBA H HEJOCTATKHU, 00J1aCTh IPUMEHEHHs U METPOJIOINYECKHe
PAKTEPHCTUKA PEOCTATHBIX IIpeoOpazoBaresen?

[Ipuniun paGoThl, JOCTONHCTBA U HEOCTATKH, 00JIACTh IPUMEHEHHUS U METPOJIOTHYCCKHE
PaKTEpUCTUKH TEH304yBCTBHTEIBHBIX IpeoOpasoBaresn’?

[TpuHIMI paGoTHI, JOCTOMHCTBA M HEJOCTATKU, 00IaCTh MPUMEHEHUS U METPOJIOrHICCKUE
PaKTEPUCTHKH TEPMOPE3UCTOPOB?

I[IpuHIun paGoThL, JOCTOMHCTBA M HEOCTATKH, 00JIACTh IPUMEHEHHUS U METPOJIOTHYCCKHE
PAKTEPUCTHKHU 3JIEKTPOJIMTHUCCKHX TpeoOpazoBarelieii?

[punnun paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00J1aCTh NPUMEHEHHA U METPOJIOTHICCKHIC
PAKTEPUCTUKU WH/LYKTHBHEIE IIpeoOpasoBareneii?

[IpuHIUI paGoTHL, JOCTOMHCTBA M HEJOCTATKU, 00JIaCTh IPUMEHEHUS U METPOJIOTHICCKIE
PAKTEPHCTHKU EMKOCTHBIX ITpeobpasoBateleii?

[puHImn paGoThl, JOCTOMHCTBA U HEJOCTATKH, 0071aCTh IPHMEHEHUS U METPOJIOTHICCKHE
PAKTEPHCTUKU MOHU3ALHOHHBIX IPeoOpasoBaTesei?

[Ipunnmn paGoThl, JOCTOMHCTBA U HEJOCTATKH, 00JIaCTh MPUMEHEHHS U METPOJIOTHYECKUE
PAaKTEePUCTHKH (POTOIIEKTPHISCKIX IpeodpasosaTerieii?

[puHIuMI paboThl, JOCTOMHCTBA U HEJIOCTATKU, 00J1aCTh IPHMEHEHUS U METPOJIOTHICCKHE
PAKTEPUCTHKH TEPMOIIIEKTPHIECKIX peobpasosaTereii?

[IpuHmun paGoThl, JOCTOMHCTBA M HEJIOCTATKU, 00/1aCTh NPUMEHEHUS M METPOJIOTHYCCKUE
PAKTEPHCTHKM MH/yKI[MOHHBIX peoOpasoBaTesen?

ITpuHIuUn paGoThl, JOCTOMHCTBA H HEOCTATKH, 00/1aCTh IPUMEHEHHUS. M MCTPOJIOrICCKUE
PAKTEPUCTHKH MbE302IEKTPHUCCKHX IpeoOpasoBaTeeii?

IpuHIMn paGoThl, JOCTOMHCTBA U HEJIOCTATKH, 00J1aCTh IPUMEHEHUS U METPOJIOTMICCKUE
PaKTEPUCTHKU rabBaHUYECKUX PeodpazoBaTesen?

[IpuHiumn paGoThl, JOCTOMHCTBA U HEJIOCTATKHA, 00J1aCTh IPUMEHEHUS 1 METPOJIOTHICCKUE
PAKTEPHCTHKHU Ia/lbBaHO-MarHHTHBIX IIpe00pa3oBarTesl Ha OCHOBE s¢dexra Xoa?
[pusmun paGoThl, TOCTOMHCTBA U HEJJOCTATKHU, 00J1aCTh IPHMEHEHUS U MCTPOJIOTHIECKHE
PAKTEPHCTHKH 3JIEKTPHUECKIX TEPMOMETPOB CONPOTUBIICHHS?

IpuHIuUn paGoThl, JOCTOMHCTBA U HEJIOCTATKU, 00IaCTh IPHMEHEHHS U METPOIOTHIECKHE
PAKTEPHCTHKM TEPMOBJICKTPHIECKUX TEPMOMETPOB?

IIpuHIun paGoThl, JOCTOMHCTBA U HEJOCTATKU, 00J1aCTh IPHMEHEHHS U METPOJIOTIECKHE
PAKTEPHCTHKH Mhe302IEKTPIHYCCKIX TEPMOMETPOB U IIHPOMETPOB?

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

Xa-

JlaiiTe KPaTKyIO CPABHUTENbHYIO XapaKTepuCTHKY MUKpOOBM Ha ocnose TEXHOJIOTUH pa3HBIX

IIPOM3BOJIUTENEH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?
[TocTpoiiTe cTpyKTypHYIO cxeMy MEKpoOBM Arduino UNO?

Kak mIpoucXouT conpspkeHre MHKpoOBM ¢ mepcoHanbHBIM KOMIIBIOTEPOM Hepes HOCICA0-

sarenpublil uaTepdeiic USB — UART (RS232 TTL)?

Kak mporcxomuT conpsbkenne MEKpoOBM ¢ mudpoBEIMHE CEHCOpaMH 4epe3 TOC/Ie0BaTe b

uble uaTepdeiics 1°C, 1-Wire u SPI1?

Onumure OCHOBHBIE IPUHIOUIIBI aBTOMAaTH3alllHN I/IBMepeHI/If/i OTHOCHUTEJIFHOM BJIAXKHOCTH U

TEMIIEpATyphI OKPYIKAIOIIEH Cpe/ibl Ha OCHOBE MukpoDBM u mudposoro cencopa DHT11?
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OmHIKTE OCHOBHBIE IPUHIIUAIIBI aBTOMATH3allM1 U3MEPEHUH YPOBHS OCBEIEHHOCTH HA OCHOBE
MukpoIBM u ¢ posoro cerncopa BH17507?

. OnumuTe 0OCHOBHBIE IPUHIMIIBI aBTOMAaTU3aluH I/IBMGPCHI/If/'I aTMOC(l)epHOFO JaBJICHU A, TEMIIC-

paTypHI B BIAXKHOCTH Ha 0cHOBEe MUKPOOBM 1 mudposoro cencopa BME280?

JlaiiTe KPaTKyIO CPABHUTEIBHYIO XapaKTePUCTHKY IPOMBILLIEHHBIX CETCH?

JlaiiTe KPAaTKYIO CPABHUTENBHYIO XapaKTEPHCTHKY TPOMBIIIICHHBIX KOHTPOJUIEPOB U KPEHTOB?
JlaiiTe KpaTKyIO CPABHHTEIBHYIO XapPaKTEPHCTHKY METOJI0B IU(POBOI HIeHTH)HKALMH?
TIpuBe/UTE IPUMEPHI ABTOMATH3ALMH H3MEPEHHIT FeOMETPHYECKHX pa3sMepOB?

IIpuBemuTe IpUMEPHI aBTOMATH3ALMH W3MEPEHUH yPOBHEH JKHMIKOCTH M CBHITYYHX MaTepHa-
710B?

[IpuBeauTe IpUMEpP CTPYKTYPHOM CXeMbI aBTOMAaTH3alluu HU3MEpPEeHUN yCUIIHHA?

[IpuBeIUTE IPUMEP CTPYKTYPHOH CXEMBI aBTOMATH3AIMS U3MEPEHUIT 1aBICHHS?

IpuBeauTe MpUMEp CTPYKTYPHOH CXEMBI aBTOMATH3alUs M3MEPEHHH CKOPOCTH M pacxoja
(BO30yXa/’KMIKOCTH/CBITYyYHX MaTepHaoB)?

TIpuBeITE IPUMED CTPYKTYDPHOI! CXeMBI aBTOMATH3AIMH U3MEPEHHIT BIaXKHOCTH?

[IpuBeauTe MpUMEP CTPYKTYPHON CXEMbl aBTOMATH3AlNH H3MEPEHHH KOHIEHTPAIHH pacTBO-
poB?

[IpuBeUTE MPUMEpP CTPYKTYPHOM CXEMBI aBTOMATH3ALNH H3MEPEHHUI KOHICHTPAIIUH razoB?
Jaiite onpenenerne SCADA-cucremam?

KakoBbl OCHOBHbIE KOMITOHEHTHI, KOHIEMHH 1 apXuTeKTypbl SCADA-cuctem?

ITpusemute mpumepsl SCADA-ciCTeM, Ha30BUTE UX 00JaCTH IPUMEHCHHUS, TOCTOMHCTBA 1
HEJIOCTaTKU?

ONMIHETE OCHOBHbIC IPHHIMIB KOHIENIMS BUPTYATbHEIX H3MEPUTENBHBIX IMPHOOPOB
Labview?

HaszoBuTe Ga30BbIe deMeHTHI U QyHKIHH cucTembl Labview?

Kparko ONMIIATE CHHTAKCHC M CEMAHTHUKY S3BIKA TPOrpaMMHUPOBAHHS Arduino?

Kak IpencTaBIsIoTcs aHHble (epeMeHHbIe i KOHCTAaHTBI), QYHKINA 1 OHOTMOTEKU Ha S3bIKE
Apnyuno?

IIpuBeauTe MpUMep MPOrPAMMHOIO KOJIa Ha SI3bIKE APIYHHO JUIS aBTOMATH3aNH U3MEepEeHH I
KaKOH-HG0 (PH3MUECKON BETMYHHBI Ha OCHOBE aHAIIOTOBOTO CEHCOPa?

IIpuBeauTe MpUMEpP HPOrPAMMHOIO KOJIa Ha SI3bIKE APAYHHO JUIS aBTOMATH3aLNI HU3MEepEeHUN
KaKoi-1m60o (GH3MIecKol BeIMYHHBI Ha OCHOBE MU(POBOro cencopa?

ITpuBeuTe MpUMeps! LHPPOBOi GUILTPAIMHE CUTHAIOB?

[IpuBeauTe IPUMEPbI HHTEPIIOJIAIMH ¥ SKCTPAIONANHUs PE3yIbTaTOB u3MepeHuit?

Jlaifte ompeieneHne MOHATHIO KIIACC TOYHOCTH CPEJICTB U3MEPCHUI?

Yro TaKoe METOMKA BBINOJHEHHS N3MEPEHUI?

KaKoBbl METOIbI TOBBIIEHUsS TOYHOCTH H IOMeXoycToiumBocTn Ga30BbIX dnementoB AUC?
KaxkoBs! ucrounuku norpemnocteii AUC 1 ux HOpMUpyeMble METPOJIOrHYECKUE XapakTepH-
CTUKH?

Kak paccunThiBaioTcsi abCOMIOTHAs, OTHOCUTENbHAsE U MPUBE/ICHHAs MOTPEIIHOCTH pesyIbTa-
TOB U3MEpEHUi?

Kak paccuuThIBAIOTCS aJIUTHBHBIC U MYJIBTHIINKATHBHBIE COCTABIIAIOIHE IOrPEIIHOCTEH pe-
3yJIbTATOB M3MEPEHUM?

Kax onpe/ensiorcs CHCTeMaTHIECKUe M rpyOble MOTPEITHOCTH B HCXOMHOM psiy?

Kak opranuszoBata pa0oTa rocyIapCTBEHHOIO METPOJIOTHYECKOTO Haa30pa 3a ANC?

Kax mpoMcXOaT UCTIbITaHusl, aTTecTanus 1 nosepka AVC?



CamocrosiTe/ibHAsI padoTa daKajJaBpa

B npomecce caMocTOATEbHOM paboThl OakanaBp yriayOJaeHHO M3y4aeT TEOPETHYCCKHH Kype U

BBITIOJTHSIET KOHTPOJIBHYIO PaboTy, JKellaTelIbHO B COOTBETCTBUM C TeMOH Oyyieii 0akaiaBpckoil Bbl-

IyCKHOM KBanuduKaumonHoi paboroil. Hike mpencrasien NpuMepHBIil IepeueHb BOIPOCOB JUIA Ca-

MOCTOSITCIIBHOI'O U3YUCHU .

1. BecipoBoiabie cencopHble cetu Libelium.

2. CoBpeMeHHbIE aHANOTO-1H(POBBIE H MU(PO-aHATOrOBbIE IPE0OPa3OBATEIH.

3. MHTE/IIIeK Ty aIbHbIE JaTYUKH.

4. Cucremsl nporpammuposanus SCADA.

5. [lepcrIeKTHBEI Pa3BUTHS ABTOMATH3MPOBAHHBIX H3MepuTetbHbIX cucteM (AUC).

6. Ysssumoctu AUC.

7. VAEBHO-METOJINYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE

JUCHUIIJIINHBI
Ne ABTOp, Ha3BaHUE, BUJ U3JAHMA, T'on KonnuecTBo Hanuuue B KonunuecTBO O0OecneueH-
1/ U3/1aTebCTBO u3na- 3K3EMIUIAPOB | BJIEKTPOHHOM CTYZIEHTOB, HOCTb CTYJIEH-
n HUS B Oubnnorexe 6ubnuoreke | oOydwaloluX- | TOB JIUTEPATY-
Bnl'Y Bal'y cs 10 poii, %
HamnpasJe-
HHIO
1 2 3 4 5 6 7
OcHoBHas JUTEpaTypa
Jlateimenko K.II. Apromarusanus
W3MEpEeHUH, UCTIBITAHUI U KOHTPOJIS Pexum
[DnekTponHslil  pecypc]: yueOHOE JIocTyma:
1 | mocobue/  Jlatbimenko  KIL— | 2013 1 http://www.ipr 8 100
DNeKTpOH. TEKCTOBbIE [aHHbIE.— bookshop.ru/2
CaparoB: By3oBckoe oOpa3oBaHue, 0390
2013.—307 c.
Jateimenko K.JII. ATomarusanus
M3MEPEHH, KOHTPOJISI M UCTILITAHUIH Pexum
[DnekTpoHHBIH pecypc]: KypcoBoe JocTyna:
2 | npoexruposanue/ Jlatbimenko K.II., | 2013 1 http://www.ipr 8 100
TonosuH B.B.— DeKTpOH. TEKCTO- bookshop.ru/2
Bole JgaHHble.— CapaTtoB: Bys3os- 0391
ckoe obpazosanue, 2013. - 166 c.
Boiiropuu U.JI. MHTEIIEKTYalTbHBIE
ceHcopbl [DJIeKTpOHHBIH  pecypc]/ Pexum
Boitropmu ~ W.JI.,  KopcyHckuii JOCTyma:
3 | B.M.— DnekTpoH. TekcToBble gaH- | 2016 1 http://www.ipr 8 100
Hple.— M.: IHTepHeT-Y HUBEPCUTET bookshop.ru/5
HupopManroHHBIX Texnosornit 2223
(UHTVYHUT), 2016.— 1164 c.




JlomonHuTebHAS IUTEpaTypa

Hemenko H.IT. IIporpammuposa-
HHe ¥ KOH(UIypUpOBaHHME TIPO-

MBILIEHHBIX CceTel [DeKTpOHHbIH Pesxnm
pecypc]: yueGHOe mocobue/ JlemeH- Jocryna:
4 | ko H.IL— Dinekrtpon. TekcroBbie | 2010 1 http://www.ipr 8 100
naHHele.— M.: MockoBcKuii rocy- bookshop.ru/3
NApCTBEHHbIH TEXHUYECKUH  YHH- 1176
BepcureT umeHu H.D. baymana,
2010.—116¢c.
Hatunku [DneKTpoHHBINH pecypcl: Pexum
crnpaBoyHoe nocodue/ B.M. Ilapa- JOoCTyma:
5 | noB [ mp.]— Drekrpon. Tekcro- | 2012 1 http://www.ipr 8 100
Bole gaHHble.— M.: TexHocodepa, bookshop.ru/1
2012.— 624 c. 6974

1llebankora JI.B. MHKpOBOJHOBbIE
W yJBTPa3BYKOBbIE CEHCOPbI [DNekK-

TPOHHBIM pecypc]: yueOHoe moco- Pexum
oue/ Ilebankosa JI.B., Jlerknii JOCTYTa:
6 | B.H.,, Pomomun B.B.— Dnexrtpon. | 2015 1 http://www.ipr 8 100
TeKCTOBble  JaHHble.—  HoBocu- bookshop.ru/4
6upck: HoBocubupckuii rocynap- 5108

CTBEHHBII TEXHMYECKUI YHUBEpPCH-
tet, 2015.— 172 c.

Iepuoanyeckue U3AaHHS
1. Xypnan «CoBpeMeHHBIE TEXHOJIOTHHM aBTOMAaTU3AIMID) [Dnextponnsni pecype]. URL:
http:/http://www.cta.ru/ (nara oopamenus 30.03.2015)

HNuTepHeT - pecypcebl

1. ITopran T'OCT [Dnexrpornsii pecypc]. URL: http://www.gost.ru/ (mara oOpaiieHus
30.03.2015).

2. Iopran Libelium ™ [Onekrponnbii pecype]. URL: www.libelium.com/ (mara oOparienus
30.03.2015).

3. Iopran Atmel ™ [Dnexrponnrii pecypc]. URL: http://www.atmel.com/ (nata oOpameHus
30.03.2015).

4. Tlopran ARM ™ [Onextponnsiii pecypc]. URL: http://www.arm.com/ (mara oOpamieHus
30.03.2015).

5. Tlopran Microchip ™ [Dnextponnsii pecypc]. URL: http://www.microchip.com/ (nara obpa-
menns 30.03.2015).

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

7. Tlopran IEEE Standards Association [Dnextponnsiit pecype]. URL: http://standards.ieee.org/
(mara obpartenust 30.03.2015).

8. TTopran National Instruments ™ [Dnextponnsiii pecypc]. URL: http://ni.com/ (nara oOparie-
aust 30.03.2015).

9. Mopran Arduino CC [Daexrponnsii pecypc]. URL: https://www.arduino.cc/ (nara obpameHus
30.03.2015).




10. TTopran Honeywell ™ Sensing [Dnexrponnsiii pecypc]. URL: http:/sensing.honeywell.com/
(mara oboparmenus 30.03.2015).

I'ocynapcTBeHHBIE CTAHAAPTHI

1. TOCT P 8.673-2009 I'CH. JIaTuuKu MHTEJUIEKTYyaJIbHBIE M CUCTEMBI M3MEPHUTEIIbHBIC HHTEI-
nexkTyaibHble. OCHOBHBIE TEPMUHEI U ONIPEICIICHHS.

2. TOCT P 8.825-2013 I'CH. JIaTYMKH MHTEIIEKTyaJbHbIE W CHCTEMbI U3MEPUTEIbHBIC UHTEII-
JeKTyalibHble. MeTOIbl YCKOPEHHBIX MCIIBITaHHM.

3. TOCT P 8.734-2011 I'CH. JlaT4uk¥ UHTEJUIEKTyaJIbHbIE M CHCTEMbI H3MEPUTEIIbHBIC HHTEII-
JeKTyabHble. MeTOo/Ibl METPOJIIOTUYECKOr0 CAaMOKOHTPOJIS.

4. TOCT P MDK 60770-3-2016 JlaTunku JUis NPUMEHEHHs B CHCTEMax YTPABJICHUS ITPOMBIII-
JleHHBIM nporeccoM. Yacts 3. MeTo1bl OLIEHKH XapaKTEPUCTUK HHTEIICKTYaIbHbIX 1aTYMKOB.

8. MATEPUAJIbHO-TEXHUMYECKOE OBECIIEYEHHUE JUCHOUILJIMHBI

JIMCIMIUINHA «ABTOMATH3alUs M3MEPEHHil, MCIBITAaHNH M KOHTPOIS» 4MTaeTcs Ha Kadeape
VKTP Ha ee MatepuaibHoit 6aze. JIeKIMOHHBIE 3aHTHS IPOBOJATCS B ayuropun 306-2, naboparop-
Hble paboThl B KOMIBIOTEPHOM KJlacce aytuTopus 332a-2.

Aymuropus 332a-2 — KOMIBIOTEPHBIIT KIIace, MOJKMOYEHHBIH K ceTn yHuBepentera u MurepHer.
O6opynosanue Bkiogaet: [I9BM — 10 mrTyk; MyJIbTUMEANAHBIN TPOEKTOP. Aymutopus 306-2 BKIIO-
yaeT 00OpyOBaHKe: My IbTHMEIMHHAsS HHTepakTHBHAs qocka Gupmbl «Hitachi StarBoardy», HOyTOYK,
MYJIbTUMEIUAHBINA IIPOCKTOP.

[Ipy OpoBeICHHH 3aHATUH  HCIOJIB3YETCS  CIEAYIOee  IPOrPaAMMHOC obecrieueHue:
Labview (memo-Bepcus), Arduino, Matlab 2011a, Microsoft Windows, Microsoft Office, Hitachi Star-
Board



PaGoyast porpaMma JIMCIHILIHHBI COCTABJICHa B COOTBETCTBHH ¢ Tpebopanusmu PI'OC BO no
Hampasnenuto 27.03.02 «YupapieHue Ka4ecTBOMY
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JUCT NEPEYTBEPKIAEHUS
PABOYEN MPOI'PAMMBI JUCHHUIIJIMHBI (MOAYJIS)

Pabouas nmporpamma 0j100peHa Ha y4eOHBII Toj

[Tporokou 3acenanus kadeaprr Ne oT roja

3apenyromuit kadeapoin

Pabouas nmporpamma oj100peHa Ha y4eOHBIHI rof

I[TpoToxoin 3acenanus kadeapbr Ne 0T roja

3aBeayronuit kadeapoi

PaGouas mporpamma oj100peHa Ha yueOHBIH 101

ITporokoi 3acemanust Kadeapsr N oT roja

3asenyromuii kadeapoi




