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1. EJIX OCBOEHUA JUCHUITJINHBI

Lenpt0 OCBOEHUS TUCHUIUIMHBI «ABTOMAaTH3alUsl U3MEPEHUM, KOHTPOJS U HUCHBITAaHUII
ABIISIETCS U3yUEHUE CIIOCOO0B aBTOMATU3ALIMU TOJTYyYEHHS U3MEPUTEIbHON HHPOpPMAIIUU, METO/IOB €€
npeoOpazoBanus U 00pabOTKM, BUAOB KOHTPOJS M HCIBITAHHWHA, C WCIOJIH30BAHUEM alapaTHO-
MPOrPaMMHBIX U3MEPHUTENbHBIX KOMIUIEKCOB, MPUMEHSIEMbIX Ha NPEINPUITUIX AJIS PELICHUs 3a1au

YIIPABJICHUS KA4ECTBOM.

3amaun:

® [IOJyYCHUE 3HAHUM IO TEOPETUYECKHMM OCHOBAM aBTOMAaTH3alWH U3MEPEHUM, UCHBITAHUN U

KOHTPOJI,

e (dopMupoBaHHE YMEHHMI HCIOJBb30BaHUS LU(QPOBBIX CPEICTB ABTOMATH3AIMM JISI PEILICHUS
3a/1a4 B 00J1aCTH U3MEPEHUM, UCIIBITAHUN U KOHTPOJIS
® pa3BHUTHE HABBIKOB aBTOMATH3aIlMU U3MEPEHUMN, UCTIBITAHUIA U KOHTPOJISL B YCIOBUAX LIUPPOBOI
TpaHchopmaiuu ooIecTna

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

JucuunimnHa «ABTOMATU3alMs U3MEPEHUN, MCHBITAHUNA U KOHTPOJIS» OTHOCUTCS K YacTH,
dbopMupyeMoil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHH.

3. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O JUCIUIIJINHE

[Tnanupyembie pe3yabTaThl OOY4EeHHS IO AUCIMILIUHE, COOTHECEHHBIE C IJIaHUPYEMBIMU
pesynbraTtamu ocBoenusi OIMOIT (koMneTeHIMsIMU U UHANKATOPAMH JTOCTHKEHUSI KOMITETCHIIHN )

paboTHI CPEACTB M3MEPEHHI;
NPUHLUIBL ~ HOPMUPOBAHUSA
TOYHOCTH U3MEPEHUM.

IIK-1.2. VYmeeT BBIITOJIHATE
0Cc000 TOYHBIC U3MEPECHHUS JIIIS
OTIpeIeTICHIS
JIEHCTBUTEIIHLHBIX
KOHTPOJIUPYEMBIX
mapamMeTpoB,
pe3yIbTaThI OTIPENIETIATh
MOPSII0K MPOBENCHUSA
METPOJIOTHYECKOH
AKCTEPTHU3Bl B 3aBUCHMOCTH
oT BUJIA TEXHUYECKOH
JIOKyMEHTAIINH;

3HAUEHUI

oopMIIATH

I1K-1.3. Bmageer HaBbBIKAMH
onpeaeaCHHS

Bnageer cpenctBamu
aBTOMAaTHU3aLIMU U3MEPEHUH,
KOHTPOJISI U UCIIBITAHUI

dopMupyemsle [Tnanupyemsbie pe3ynbTaTbl 00y4eHHs IO AUCIHUILUIHHE, B HanmenoBanue
KOMIICTCHIIM COOTBCTCTBUU C MHAUKATOPOM NJOCTHIKCHUSA KOMIICTCHIIMN OLICHOYHOT'O
NnaukaTop qoCcTHXKEeHHUS Pesynprarer 00ydeHus mo cpencTaa
KOMIIETEHIINN JUCITUTLITNHE

ITK-1. Crnocoben | ITIK-1.1. 3HaeT pelicTByomuye | 3HaeT HOPMATUBHYIO 0a3y, TectoBbie
BBITIOTTHSATH 0c000 | HOpMAaTHUBHEIE 1 | 0COOCHHOCTH U TIPUHITHITHI BOIIPOCHI
TOYHBIC UBMECPCHUA JIA | MCTOAUYCCKUE JOKYMCHTHEI, pa6OTLI ABTOMATU3UPOBAHHBIX CI/ITyaHI/IOHHbIe
OTIpe/IeTICHUS periaMeHTHpYIoIne CPEACTB U3MEpPEHUI 3a1a9u
JEeHCTBUTEIBHBIX po(hecCUOHATBHYIO YMeeT BBITIOIHATH 0C000 [IpakTuxo-
3HAYEHUH NESITENHOCTB; TOYHBIE U3MEPEHMSI C OpHEHTHPOBaH
KOHTPOIUPYEMBIX KOHCTPYKTHUBHBIE MPUMEHEHUEM CPEACTB HO€ 3aJlaHne
rapaMeTpoB OCOOCHHOCTH W TIPUHIIWITEI | aBTOMATH3AIHH

TecToBbIe
BOIPOCHI
CuryarmmoHHbIe
3aJa41
[IpaxTuko-
OpPHUEHTUPOBAH
HOE 3aJiaHue

TecToBBIE
BOITPOCHI




JIEHCTBUTEIIBHEIX  3HAYCHUH
KOHTPOJIUPYEMBIX
apamMeTpoB; OLIEHKH
palroOHANTBHOCTH

HOMEHKJIATYPHl U3MEPSEMBIX
apamMeTpoB,
KOHTPOJICTIPUTOTHOCTH
KOHCTPYKITUH HU3JICITHSL.

CuryanuoHHble
3a1a4u
IIpaktuko-
OpUEHTHPOBaH
HOE 3aJjaHue

I1K-6 Crocoben | IIK-6.1. 3Haer ocobeHHocTH | 3HAET OCOOEHHOCTH TecToBbIC
pa3pabaThIBaTh pa3pabaThIBaTh METOJHUKH | pa3pabOTKH METOIUK BOIIPOCHI
METOJIMKY U3MEPCHHI U | U3MEPCHU W WCIBITAHUM, | U3MEPSHUH U UCTIBITAHUIA CuTyalmoHHbIC
WCIIBITAaHUI TIPUHIIATIBI MIPUMEHEHNs | YMeeT BHeAPSITh METOINK 3a/1aun
TUIOBBIX HU3MEPEHUN U UCTIBITAHUH, ITpakTuko-
CPEICTB WU3MEpEeHUH U | KOHTPOJIA OpUEHTUPOBaH
KOHTPOJIS JUTSI ollecHKM | Bnajeer HaBbIKaMU BBISIBIIATh U | HOC 3aJIaHUC
COOTBETCTBHSI OIICHWBATh UCTOYHHUKH
T1K-6.2. VYMeeT | NOTPEMIHOCTEN U3MEPEHUS 1 TectoBbie
pa3pabaTtbiBaTh METOAUKHU | OMINOKH KOHTPOJIS BOTIPOCHI
U3MEPEHU M  HCIBITAHUH, CuryanuoHHbIe
YCTaHaBIUBATh ONTHMAJIbHBIC 3a/1a4n
HOPMBI IIpaktuko-
TOYHOCTH  HU3MEpPEHUH U OPUEHTUPOBAH
JIOCTOBEPHOCTH PE3yIbTaTOB HOE 3a/1laHue
KOHTPOJIA C y4eTOM OIIMOOK
1-ro u 2-ro poja.
[IK-6.3. Bnaneer HaBbIKaMU TectoBbie
pa3paboTku METOTUKA BOTIPOCHI
U3MEpPEHUM W HCMBITAHUM, CuryarnmoHHbie
CHOCOOHOCTBIO  BBISIBIISITH U 3a1auu
OIIeHHBAaTh HACTOYHUKHU [IpaxTuko-
MOTPEITHOCTEH HM3MEPECHHS U OPHUEHTUPOBAH
omKOKK KOHTPOJIS B TIpoLIecce HOE 3a/laHue
MIPOM3BOJICTBA.
IK-11 Crnocoben | IIK-11.1. 3naer ocobeHHoCTH | 3HAET OCOOEHHOCTH TecrtoBbie
BHEJIPSTH HOBBIC | pa3pa0OTKX M BHEAPCHHS | pa3pabOTKH U BHEAPCHUS BOIIPOCHI
METOABl W CpPENCTBA | HOBBIX METOJIOB W CPEJICTB | HOBBIX METOJIOB M CPEJICTB CuryarmoHHbIe
TEXHHYECKOTO TEXHUYECKOTO KOHTPOJIIS aBTOMATHU3UPOBAHHOTO 3a/1aun
KOHTPOJIA TEXHUYIECKOTO KOHTPOJIS [TpakTuxo-
Ymeer pazpabaTeIBaTh IIIaH OPHUEHTUPOBAH
BHEJIPEHUST HOBBIX METOJIOB U HOE 3aJlaHue
IK-11.2. VYMeer | CpeACTB AaBTOMAaTU3UPOBAHHOTO | TecToBEIE
pa3pabartbiBaTh IIaH | KOHTPOJIs BOTIPOCHI
BHEJIPEHUST HOBBEIX METOJOB M | BilageeT cpeacreamu CuTyalmoHHbIC
CPEJCTB TEXHUYECKOTO | LU(PPOBU3ALNY U 3a/1aun
KOHTPOJIA aBTOMAaTU3ALUuU [Ipaktuko-
OPHUEHTHPOBAH
HO€ 3aJlaHue
[IK-11.3. Bnaneer HaBbIKaMu TecrtoBbie
BHEJPEHHUS HOBBIX METOOB U BOTIPOCHI
CPEICTB TEXHUYECKOTO CuryarnmmoHHbIe
KOHTPOJIA, pa3paboTku 3a/1aun
NpEIIOKEHU I o [Ipaktuko-
MIPEAYIIPEKICHUTO u OPHEHTHPOBAH
YCTPaHEHUIO Opaka B HOE 3aJ]aHue
rporecce MIPOU3BOJCTBA

MIPOTYKIIHH.




4. OPBEM U CTPYKTYPA JUCHUIIJINHBI

Tpya0oeMKOCTh JUCIMIUTMHBI COCTABISCT: JUIi OYHOM (OpPMBI OOydUeHHS - 5 3a4eTHBIX ©MHUII,

180 gacos
TemaTruyeckuil NJIaH
(hopma o0yueHust — ounas
KonrakrtHas padota dopmbl
oOyJaromnxcs TEKYIIero
C Me/IarOrUYECKUM KOHTPOJISI
< pabOTHUKOM - yCIEBaeMOCTH,
<
% w = |3 = dopma
e g E 5 < 3 o MPOMEIKYTOUHOM
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S 2] 5 | et
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1 Paznen 1. Texuugeckoe Peiitunr-
obecrneucHue KOHTpOJIb 1
aBTOMAaTU3UpPOBaHHbIX cucteM | 8 | 1-3 | 6 8 6 7 29
HU3MEpEHUH, KOHTPOJIS u
HUCTIbITAaHUHN
2 Pazgen 2.  Ilporpammnoe Peiitunr-
obecricucHme KOHTPOIIb 2
aBTOMATU3UPOBAHHBIX cucteM | 8 | 4-6 | © 8 6 7 29
U3MEPEHMU, KOHTPOJIA 51
HUCTIBITAHUN
3 Pazmen 3. Mertponoruueckoe Peiirunr-
obecrieueHune KOHTPOJIb 3
aBTOMATU3UPOBAHHBIX cucteM | 8 | 7-8 | 4 8 4 7 30
U3MEpEHUH, KOHTPOJIA u
HUCTIBITAHU N
Bcero 3a 8 cemectp: 16 24 16 88 | sk3amen (36)
Hamnuue B muciniummuae KIT/KP KII
HTOrO 10 TUCIHIIIAHE 16 24 16 88 | sk3amen (36)




CoaeprxaHue JeKINOHHBIX 3aHATHH 110 IMCHUIINHE

Pazgen 1. Texaumueckoe oOecrieueHne aBTOMATU3MPOBAHHBIX CHCTEM HM3MEPEHUH,
KOHTPOJISL U UCTIBITAHU M.

Tewma 1. Llenu u 3a1aun aBTOMaTU3ALMKY U3MEPEHUM, UCIIBITAHUM U KOHTPOJIS

HayuHble, TexHHMYECKHE, SKOHOMHYECKHE M COLHUalbHbIE LENM aBTOMaru3auuu. CTeneHb
apToMaTtu3anuu. OCHOBHBIE 3a/1a4M aBTOMAaTU3al[Mi U3MEPEHN, UCIIBITAHUI U KOHTPOJISL.

Tema 2. OcHOBBI U3MEPEHUN, UCTIBITAHUI U KOHTPOJIS

W3mepsiemble BeMMUYMHBI, 00MacTH u3MepeHUd. Buubl u MeTroabl M3MEpeHUi, KOHTPOJIS U
UCTIBITAaHUN. BB 1 KIaccuUKaIys CpeCTB U3MEPEHUN. MI3MepuTenbHbIE CUTHATIBL.

Tewma 3. U3meputenbHabie mpeoOpazoBaTenu

[lepBuuHble U3MEpUTEIbHBIE IPEOOPA30BATENN (CEHCOPHI).

AHanoroBble MEepBUYHBIE H3MEPUTENbHBIE MPEOOpPa30BaTEN, YYBCTBUTEIbHBIE AIIEMEHTHI
(ceHcopbl).  Merponoruueckue — XapakTEpUCTUKH.  Pe3UCTUBHBIE,  TEH304yBCTBUTEJbHBIC,
JNEKTPONIUTUYECKUE,  HMHIYKTHUBHBIE,  E€MKOCTHbIC,  HOHHU3ALUOHHBIE,  (POTODIEKTPUUECKHE,
TEPMODIJICKTPUIECKHE U MTbE30JICKTPUIECKHE U JIp. IEPBUYHBIC H3MEPHUTEIBHBIE TPEOOPA30BATEIH.

[IpomexyTouHble U3MEpUTETbHBIE TPEOOPA30BATEIH.

CxeMbl coriacoBaHusi CUTHaJI0B. OUIIBTPBL, YCUIIUTENN, MOLYISTOPBI U AETEKTOPbI CUTHAJIOB.

Tema 4. Ananoro-mudpossie (ALIT) u nudpo-nanororsie (LIAIT) mpeoOpazoBarenu

@dusnueckas 0OCHOBa aHANIOTO-IKM(POBOTO TpeodpazoBanms. [lucKpeTu3anus, KBaHTOBAHHUE,
koaupoBanue. Knaccudukamus ananoro-udpoBoro npeoOpa3zoBaHus: MOPa3psIHOr0 KOJAUPOBAHHUS,
IIOCJIEZIOBATENbHOIO CYETa, CleIAIlero ypaBHoBemmBaHus u 1p. LudpoBoe mnpencrasieHue
u3MepsieMblx BenuuuH. [lpunHnun ananoro-mupoBoro u uudpo-aHaIoroBoro npeoOpa3zoBaHUil.
CuctemMbl CYHCICHHUS, KOIBI, HCIOIb3yeMble B aHAJIOrO-UM(PPOBBIX U HH(PO-aHATOTOBBIX
npeoOpaszoBarensix. [lpuHnuner neicTBus, OCHOBHBIE 3JIEMEHTbI, CTPYKTYpPHBIE CXEMbl U
xapakrepuctuku AL u HHAIL

Tewma 5. [{ludpoBbie gaTunKu

bunapro-un¢possie, UHPOPMATMOHHO-IU(POBBIE U MHTEIUICKTyaIbHBIE CEHCOPHI (IaTINKH).
Mertposoruueckue XxapakTepuCTUKH HU(PPOBBIX CEHCOPOB.

Tema 6. Ludpossie nunTepdeiicot

[MTocenoBarenbhbie mUHBI nepeaayun ganusix 12C, 1-Wire, UART (RS232/485), SPI, USB,
ICP.

Tema 7. KoMMyHUKallnOHHBIE IPOTOKOJIBI M IIPOMBILIEHHBIE CETH

[Tpompbimnennsie cet Ha ocHoBe P-NET, Profibus, Modbus, HART, CAN. becnpoBoanbie
ceHcopubie cetu Libelium ™, Wireless HART.

Tema 8. Mukponponeccops 1 MUKpoOBM

CoBpeMeHHbBIE MUKpOIIpoLieccopbl 1 MUKpOOBM Ha OCHOBE TEXHOJIOTMH NPOU3BOAUTENEH
MUKPO3JIEKTPOHHBIX KoMIOHEHTOB Intel ™, ARM ™, Atmel ™, Microchip ™.

Tema 9. [IpoMbllIEHHBIE KOHTPOJUIEPHI U KPEUTBI

CoBpeMeHHbBIE TEXHOJIOTHH cOopa W 00paboTku naHHbIX National Instruments ™ DAQ,
CompactDAQ, CompactRIO, PXI, u np.

Tema 10. Metoas! nudpoBoit uaeHTUGUKAITIH

Pamnouactornas (RFID), mrpux-koasr, QR-kobI.

Tema 11. ABromaTu3aius pa3IuyHbIX BUJIOB U3MEPEHU, KOHTPOJIS U UCTIBITAHUIN

ABTOMaTH3alUsl U3MEPEHUN YPOBHEH XUAKOCTH M CBHIIYYHUX MAaTEpUajOB; aBTOMATH3aLMs
M3MEPEHU U3MEPEHUs YCUJINI; aBTOMATU3AIUs U3MEPEHUN JTaBICHUS;, aBTOMATHU3alHs U3MEPEHUI
CKOPOCTH M pacxo/a; aBTOMaTH3aL1sl U3MEPEHHUH BIIAXKHOCTH, U3MEPEHNE KOHIIEHTPAI[Ul PaCTBOPOB;
aBTOMAaTHU3aIMs U3MEPEHNUN KOHIIEHTPAIlMH ra30B.

Paznen 2. IlporpammHOe oOecreyeHHe aBTOMATHU3MPOBAHHBIX CHCTEM H3MEPEHHUH,
KOHTPOJISI U UCTIBITAHUN

Tema 1. [lucneruepckoe ynpasnenue u coop nanubix (SCADA-cuctemsr).

OcHoBuble 3amaum, pemaeMble SCADA-cucremamu. OcHoBHBIE KoMmoHEHTHI SCADA.
Konnenmuu cucreM. Apxutektypa SCADA-cucreM. HWHTerpupoBaHHbIE B IPOMBIIUIEHHBIE



kouTposuiepsl SoftLogic SCADA-cuctemsl. ¥Ysizumoctu. [Ipumepst SCADA -cuctem - OpenSCADA,
Labview u ap.

Tema 2. OcnoBsl rpaduueckoro nporpammupoBanus AVC B cpexe National Instruments ™
Labview.

[Tporpammuas cpena. Konnenuus BuptyanpHOro npubopa. Mcmonb3oBaHue rpaduueckoro
nporpaMMupoBaHusi. ba3oBble 21eMeHTHI U QYHKIMH.

Tema 3. OcnoBsl nporpammupoBanust AMC Ha ocHoBe MuUKpoDIBM B cpene Arduino.

S3pik nporpammupoBanud. CuHTakcuc u cemMaHTuka. Kommwiarop. Oneparopsl, IaHHBIE
(mepeMeHHbIE ¥ KOHCTAHTBI), PYHKIIUN U OMOINOTEKH.

Tewma 4. [IporpammHuas 06paboTKa pe3ynbTaTOB H3MEPEHUI

OntumanbHas udpoBas QUIBTpAIUs, KOJUPOBAHWE MH(POPMAILIUHU, aJTOPUTMBI KOHTPOJIS.
WuTepnonsauus 1 S5KCTPANONISLMS Pe3yJIbTaTOB H3MEPEHUN

Paznen 3. Merponoruyeckoe oOecrieueHHEe aBTOMATH3HPOBAHHBIX CHCTEM H3MEPEHUH,
KOHTPOJISI U UCIIBITAHUI

Tema 1. Merposoruueckue 1nokasareiau CpeacTB U3MEPEHUN

Kiaccel TOuHOCTH cpencTB u3MepeHuil. Meronuka BBIIOJHEHUS HW3MEpEeHHH. MeTomsl
MOBBILIEHUS] TOYHOCTH U MOMEXOYCTOHYMBOCTH 0a30BbIX JIEMEHTOB.

Tewma 2. [TorpeniHocTH pe3yabTaTOB aBTOMATH3HPOBAHHBIX H3MepUTENbHbIX cucteM (AWC)

VICTOYHHMKH TIOTPENIHOCTEeH, pacyeT IOTPemHocTel (a0ComoTHas, OTHOCUTENbHAs W
NpPUBEJICHHAs), aJJUTUBHbIE U MYJIbTUIUIMKATUBHBIC COCTABIISIOIIME MOIPEIIHOCTEN pe3yabTaToB
u3Mepenuii, Kak ompenensrorcs cucteMaTHdeckue W TpyOble MOTPEHTHOCTH B HCXOIHOM pSiy,
HOPMUPYEMBIE METPOJIOIrHYECKHE XapaKTEPUCTUKU CPEICTB U3MEPEHUH.

Tema 3. ['ocynapcTBEHHBINM METPOIOTMYECKUI HAA30p

Opranuzanuss  METpPOJOTMYECKOrO0  Haa3opa 3a  aBTOMAaTU3MPOBAHHBIMU CPEICTBAMU
W3MEpEHUH, nCIIBITaHu U KOHTpoJIs. McnbiTanus, arrecrauus u nosepka AUC.

Copaepxxanue NpaKTHYECKHUX 3AHATHI 110 JUCHUILINHE

Tema 1. MI3meputenbHble mpeoOpa3oBaTeny U JaT4UKH (ceHcopbl). OOIMe NOHATHS U
MPUHIINIIBI BKJIIOYEHUS B U3MEPUTENbHBIE LIETIH.

Tema 2. PeocTaTtHble mpeoOpa3oBaTey.

Tewma 3. TeH30uyBCTBUTENBHBIE TTPEOOPA30BATEIH.

Tema 4. Tepmope3ucTOpsl, HIEKTPOIUTHUECKUE TPEOOPaA30BATEINH.

Tewma 5. UHnykTHBHBIE TTpe0oOpa3oBaTey.

Tema 6. EMKOCTHBIE ITpeoOpa3oBaTey.

Tewma 7. Nonuzammonnsie mpeoOpa3oBaTeny.

Tema 8. doTornexkTpuyecKkre Mpeodpa3zoBaTENH.

Tewma 9. TepmoanekTpuueckue mpeodopa3oBaTeIIn.

Tema 10. UuaykimoHHble ipeoOpa3oBaTeny.

Tewma 11. ITse3031ekTpUYECcKUE TTPpe0Opa3OBATENH.

Tema 12. 'anpBaHMUeCcKHE TPeoOpPa30OBATEINH.

Tewma 13. 'anpBaHO-MarHUTHEIE IPe0Opa3oBaTENHN Ha OCHOBE A dexTa Xoa.

Tema 14. DnexTpuueckne TEPMOMETPBI COTPOTUBIICHHUS.

Tema 15. TepmoanexkTpuueckne TEPMOMETPHI.

Tema 16. [Tbe3031eKTpUUECKHE TEPMOMETPBI, TUPOMETPHI.

Tema 17. Metponioruueckoe ooecrieueHue aBTOMaTU3UPOBAHHBIX U3MEPUTENIBHBIX CUCTEM.

Tema 18. Pacuer aOcomOTHON, OTHOCUTEIBHOMN U PUBEACHHON MOTPEIIHOCTH PE3YJIbTaTOB
WU3MEPECHUM.

Tema 19. Pacuer aniuTUBHBIX U MYJbTUIUIMKATUBHBIX COCTABIISIFOIIMX IIOTPEIIHOCTEN
pPE3yJIbTATOB U3MEPEHU.

Tema 20. OnpeneneHre CUCTEMAaTHUECKUX U TPYOBIX MOTPEUTHOCTEN B HICXOTHOM PAIY.



E-154).

Coaepxxanue 1a00paTOPHBIX 3aHATHI M0 AUCHMILIMHE

Tewma 1. Ananoro-mudpoBoit u mudpo-ananorossiii mpeodpazosatenb (ALITT/IIAIT Ha ocHOBE

Tema 2. ABTOMaTH3anuu u3MepeHuii Ha 6aze MukpoDBM. OtkpeiTast apxutekTypa Arduino.

Tema 3. OcHOBBI BBOJIa 1 00pabOTKHM U(POBBIX M aHAIOTOBBIX CUTHAJIOB HA MUKPODOBM
Arduino UNO.

Tema 4. Conpsikenne MukpoOBM ¢ nepcoHanbHbIM KOMIIBIOTEPOM YEPE3

nocienoBarenbhbiii naTepdeiic USB — UART (RS232 TTL).
Tema 5. Conpspxenue MuUKpoOBM ¢ 1 poBBIMU cEHCOpaMHU Yepe3 MOCIIeA0BATEIbHBIC
uHTepherchl

I2C, 1-Wire u SPI.
Tema 6. ABTOMaTu3anua U3MEPEHUI OTHOCUTEIBHOM BJIAXKHOCTU U TEMIIEPATypbl
OKpYKaroliel cpebl Ha ocHOBe MUKPOoOBM u nudposoro cencopa DHT11.
Tema 7. ABTOMaTH3anusg U3MEPEHUI YPOBHS OCBEIICHHOCTH HA OCHOBE MUKPOOBM u
g poBoro ceHcopa BH1750.
Tema 8. ABTOMaTH3alIMs U3MEPEHHUI aTMOC(HEPHOTO NaBIECHUS, TEMIIEPATYPhl U BIAXKHOCTU
Ha ocHOBe MUKp0OBM u nudposoro cencopa BME280.
Tema 9. OcHOBBI aBTOMATH3aLIMU U3MEPEHHI Ha OCHOBE MPOMBIIUIEHHBIX KPEHTOB U
SCADA-cuctem. Konuernius BUpTyalbHbIX ipudopos Labview.

5. OHEHOYHBIE CPEJACTBA JJI51 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUHA 110 UTOI'AM OCBOEHUA TUCHUIIJINHBI
U YYEBHO-METOJIWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI

CTYJIEHTOB

5.1. Tekyuuii KOHTPOJIb yClIeBaeMOCTH (PEUTUHT-KOHTPOJb 1, peUTUHT-KOHTPOJIb 2, peHTHHT -
KOHTPOJIb 3)
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Pelitunr-konTpons 1

KaxoBbI ienu v 3aj1auyu aBTOMaTU3AIMA U3MEPEHUH, UCTIBITAHUM U KOHTPOJIsA?

HazoBute 0CHOBHEBIE HU3MCEPACMBIC BEIIMUYNHBI U oOmactu I/ISMepeHHﬁ?

HazoBute 0CHOBHBIE BHJIBI 1 METOIBI N3MEPEHUIN, KOHTPOJIS U HCTIBITAHUI?

HpI/IHI_II/Il'I pa6OTLI, JOCTOMHCTBA WU HCIOCTATKH, 00J1acTh NPUMCHCHUSA U MCETPOJIOTUYCCKUC

XapaKTEepUCTUKU PEOCTATHBIX IpeoOpazoBareneit?

[Tpunin paGoThl, JOCTOMHCTBA M HEAOCTATKH, 00JACTh MPUMEHEHUS
XapaKTepUCTUKU TEH30UYBCTBUTEIBHBIX TpeoOpazoBaTenn?

[TpuHn paboThl, JOCTOMHCTBA M HEAOCTATKU, 00JACTh MPUMEHEHHUs
XapaKTEPUCTUKU TEPMOPE3UCTOPOB?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKH, 00JIACTh MPUMEHEHHS
XapaKTEPUCTUKU AJIEKTPOJIUTHUECKHUX IIpeoOpazoBaTenei?

[TpuHn paboThl, JOCTOMHCTBA M HEAOCTATKU, 00JACTh NPUMEHEHHUs
XapaKTepUCTUKU MHAYKTUBHBIE TpeoOpa3oBaresneii?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKH, 00JIACTh MPUMEHEHHS
XapaKTepUCTUKU €MKOCTHBIX ITpeoOpa3oBareneit?

[Tpuniun paboThl, JOCTOMHCTBA M HEAOCTATKU, 00JacTh MPUMEHEHHUs
XapaKTepUCTUKU MOHU3ALIMOHHBIX MpeoOpa3zoBaTesieil?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKH, 00JIACTH MPUMEHEHHS
XapaKTepUCTUKHU (POTOAIEKTPUUECKUX MTpeodpa3oBarTeneii?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 00JaCTh MPUMEHEHHUs
XapaKTepUCTUKU TEPMODJIEKTPUUECKUX ITpeoOpazoBaTenei?

[Tpuniun paboThl, JOCTOMHCTBA M HEAOCTATKH, 00JIACTH MPUMEHEHHS
XapaKTepUCTUKU UHAYKLIHOHHBIX peoOpa3oBaTesneii?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 00JaCTh MPUMEHEHHUS
XapaKTEPUCTUKHU MhE303JIEKTPUUECKHUX MpeodpazoBaresneii?
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[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh MPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEePUCTUKH TrajIbBaHUUYECKHUX MTpeoOpazoBaresneii?

[Tpunin paboThI, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh NMPUMEHEHUS M METPOJIOTHYECKUE
XapaKTepUCTUKU T'aJibBaHO-MAarHUTHBIX NpeoOpa3oBarenn Ha ocHoBe ¢ dekra Xoa?
[Tpunin paboThI, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh MPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEPUCTUKHU JIEKTPUUECKUX TEPMOMETPOB CONPOTUBIIECHUS?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh MPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEPUCTUKH TEPMOIIIEKTPUUECKUX TEPMOMETPOB?

[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh MPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEPUCTUKHU MbE303JIEKTPUUECKUX TEPMOMETPOB U IUPOMETPOB?

JaiiTe KpaTKyro CpaBHUTEIbHYIO XapaKTepUCTUKY MUKpOOBM Ha 0CHOBE TEXHOIOTUH pPa3HBIX
MIPOU3BOAUTENICH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?

[Toctpoiite cTpykTypHYIO cxemy MuKpoIBM Arduino UNO?

Kak mnpoucxogut comnpsbkeHne MHUKpOOBM ¢ nepcoHalbHBIM KOMIIBIOTEPOM 4Yepe3
nocienoBarenbHbiii uHTepdeiic USB — UART (RS232 TTL)?

Kak mnpoucxogutr compsbkenne MukpoOBM ¢ uudpoBeiMH  ceHcopaMu  uepes
nocienosaTenbuble uaTepdeiics 1°C, 1-Wire u SPI?

OnummMre OCHOBHBIE NPUHLMIIBI aBTOMAaTH3alMM U3MEPEHUN OTHOCHTEIBHOW BJIAKHOCTH U
TEMIIEPATYPHI OKPYKAIOIIEH cpeibl Ha 0cHOBE MUKPOoDBM u nudposoro cencopa DHT11?
Onummure OCHOBHBIE NPUHUUIBI AaBTOMAaTH3allMM W3MEPEHHH YpPOBHS OCBEIIEHHOCTU Ha
ocHoBe MUKpoOBM u nmudposoro cencopa BH1750?

Onumure OCHOBHBIE INPUHLUIBI aBTOMAaTU3ALUMU HM3MEPEHHH aTMOC(QEpHOro JaBICHHUS,
TEMIIepaTyphl U BIAXKHOCTH Ha ocHOBe MUKPOOBM u mudposoro cencopa BME280?

JlaiiTe KpaTKy0 CPaBHUTEIbHYIO XapaKTEPUCTUKY TPOMBIIUICHHBIX CETEH?

JlaiiTe KpaTKyi0 CpaBHUTEJIbBHYIO XapaKTEPUCTUKY IPOMBIIIJICHHBIX KOHTPOJUIEPOB U
KpeuToB?

JlaiiTe KpaTKyro CpaBHUTEIBHYIO XapaKTEPUCTUKY METOI0B U(POBOI HACHTUUKAIIH?

PelTuHr-KOHTpOIH 2
[TpuBennTe npUMepsl aBTOMATU3ALIMM U3MEPEHUN T€OMETPUUECKUX pa3MepOB?
IIpuBenquTe mnpHUMeEpbl AaBTOMATH3ALUM W3MEPEHUHW YpPOBHEH JKMAKOCTH U  CBITYYHMX
MaTepuanoB?
[TpuBenuTe npuMep CTPYKTYPHON CXEMbI aBTOMATU3ALUN U3MEPEHUMN yCUITNii?
[TpuBennTe npuMep CTPYKTYPHON CXEMBI aBTOMAaTU3aLlNsl N3MEPEHUH 1aBICHU?
[TpuBenute mpuMep CTPYKTYPHOM CXE€MbI aBTOMAaTH3alUsl U3MEPEHUH CKOPOCTH U pacxoja
(BO3yXa/>KUAKOCTH/CHITYYMX MaTepHajoB)?
[TpuBenuTe npuMep CTPYKTYPHON CXEMbI aBTOMATU3ALNN U3MEPEHHUM BIIaKHOCTHU?
[IpuBenure mnpuMep CTPYKTYpPHOM CXEMBl aBTOMAaTH3alMM HW3MEPEHHHM KOHIIEHTpAlUH
pacTBOpoB?
[TpuBennTe npuMep CTPYKTYpHOU CXEMbI aBTOMATU3AallMA U3MEPEHUI KOHLIEHTPALMH Ia30B?
Maiite onpenenenne SCADA-cuctemam?
KakoBbl OCHOBHBIE KOMITOHEHTHI, KOHLENIMU U apxuTekTypbl SCADA-cuctem?
[Mpuseure npumeps SCADA-cucTem, Ha30BUTE WX 00J1aCTH PUMEHEHUS, TIOCTONHCTBA U
HEZ0CTaTKN?
Onumure OCHOBHBbIE TPHUHIMIBI KOHLEMIUS BHUPTYaJbHBIX HW3MEPUTENbHBIX MPUOOPOB
Labview?
HasoBuTte 6a30BbIe 21eMeHThI U pyHKIIMU cucTeMsl Labview?
Kparko onummTe CHHTAKCHC M CEMaHTHKY si3bIKa porpamMMmupoBanus Arduino?
Kak npeacraBnstorcs 1aHHbIe (IEpeMEHHbIE U KOHCTAHThI), PYHKIIMU U OMOIMOTEKH Ha SI3bIKE
Apnyuno?
[TpuBenuTe mpuMep NPOrPaMMHOIO KOJa Ha sI3bIKe ApAYUHO JIJIsl aBTOMATU3alUN U3MEPEHUI
Kakoi-mnbo gu3nueckoi BEIMYMHBI HA OCHOBE aHAJIOTOBOTO ceHcopa?



17. IlpuBeaute npuMep NpOrpaMMHOIO KOJIa Ha SI3bIKE ApyHHO /JIs aBTOMATHU3alMK U3MEPEHUN

Kakoi-1mm00 pu3nIecKoi BeIMYNHBI Ha OCHOBE ITU(poBOTO ceHcopa?

18. IlpuBeaute npumepsl HUPPOBON QUIBTPALUU CUTHATIOB?
19. IIpuBeauTe MpUMEpPbl HHTEPIIOAILMN U SKCTPATIONSIHNS PE3yIbTaTOB U3MEPEHUI?
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Peittunr-xoutpons 3
HaiiTe onpeeneHne NOHITHIO KJIACC TOUHOCTH CPEJICTB U3MEPEHUM?
Uto Takoe METOIMKa BBITIOJIHEHUSI U3MEPEHUI?
KakoBbI METO/TBI TTOBBIIIIEHUSI TOYHOCTH M MMOMEXOYCTOWYUBOCTH 0a30BBIX 371eMeHTOB AVIC?
KakoBel wucrounuku mnorpemHocted AMC uW  HUX HOPMHUpPYEMBIE METPOJOTHYECKHUE
XapaKTepUCTUKN?
Kak paccuntbiBatoTcs aOCONIIOTHAs, OTHOCHUTEIbHAs W MPHUBEACHHAS IOTPEUIHOCTH
pE3yJIbTaTOB U3MEPEHUI?
Kak paccuuThIBaroTCsi aJJIMTUBHBIE U MYJIbTUIUIMKATUBHBIE COCTABIISIONINE MOTPEIIHOCTEH
pe3yJIbTaToOB U3MEPEHUI?
Kak ompenenstoTcsi cucteMaTudeckue U rpyoble MOrpeurHoCTH B UCXOAHOM sy ?
Kaxk oprannsoBana paboTa rocyJapcTBEHHOTO METpoJiornueckoro Haazopa 3a AUC?
Kak npoucxoast ucnbiTanus, arrectauus U mosepka ANC?

5.2. IIpoMeskyTOYHASI aTTECTALUS 110 HTOraM OCBOEHHS JIMCIHUIIMHBI (3K3aMeH)

Bormpocs! k 3k3aMeny
KakoBblI 11€711 ¥ 3a1a4M aBTOMATU3alUN U3MEPEHUM, UCIIBITAHUN U KOHTPOJISA?
Ha3zoBute 0CHOBHBIE H3MEPSEMbIE BETUMYMHBI U 00JIACTH U3MEPEHUH?
Ha3zoBuTte 0CHOBHbIE BU/IbI M1 METO/IbI U3MEPEHUI, KOHTPOJIS U UCIIBITAHUN?
[Tpunuun pa®oTHI, TOCTOMHCTBA U HEAOCTAaTKH, 00JIaCTh MPUMEHEHUS U METPOJIOTrHYECKHE
XapaKTePUCTHKHU PEOCTaTHBIX MpeodpazoBaTeneii?
[Tpunuun pa®oThI, TOCTOMHCTBA U HEAOCTAaTKH, 00JIACTh MPUMEHEHUS U METPOJIOTrHYECKHE
XapaKTEePUCTUKHN TEH30UyBCTBUTENIbHBIX MpeoOpa3oBaTenu?
[Tpunumn pa®oThl, TOCTOMHCTBA U HEAOCTAaTKH, 00JIACTh MPUMEHEHUS M METPOJIOTHYECKHe
XapaKTEpUCTHUKU TEPMOPE3UCTOPOB?
[Tpunumn pa®oTHI, TOCTOMHCTBA M HEJOCTAaTKU, 00JIACTh MPUMEHEHUS U METPOJOTHYECKHE
XapaKTEPUCTHKH JIEKTPOIUTUYECKHUX MpeoOpazoBaTesneit?
[Tpunuun pa®oThl, TOCTOMHCTBA U HEAOCTAaTKH, 00JIACTh MPUMEHEHUS M METPOJIOTHYECKHe
XapaKTepUCTUKN UHIYKTUBHBIE IpeoOpa3oBaTeneii?
[Tpunumn pa®oThI, TOCTOMHCTBA M HEJOCTAaTKU, 00JIaCTh MPUMEHEHUS U METPOJOTHYECKHE
XapaKTEePUCTHKH EMKOCTHBIX IpeoOpa3oBaTeneii?

10. IpuHIm paboThI, TOCTOMHCTBA M HEIOCTATKH, 00JACTh MPUMEHEHUS M METPOJIOTHYECKUE

XapaKTEepUCTUKN HOHU3ALIMOHHBIX IpeoOpa3oBaTeseii?

11. [IpuHnun paboThl, HTOCTOMHCTBA U HEJIOCTATKH, 00JacTb MPUMEHEHUS] U METPOJIOTUYECKUE

XapaKTEPUCTHKH (POTOITEKTPUUECKUX ITpeoOpa3oBaTeneii?

12. IlpuHI paboThI, TOCTOMHCTBA M HEIOCTATKH, 00JACTh MPUMEHEHUS M METPOJIOTHYECKUE

XapaKTEPUCTHKHN TEPMODIIEKTPUIECKHUX MpeoOpazoBaresnei?

13. [IpuHImI pabOTHI, JOCTOMHCTBA M HEJIOCTATKH, 00JacTh MPUMEHEHHS W METPOJIIOTHYECKUE

XapaKTePUCTUKH UHIAYKIMOHHBIX peoOpa3zoBareseii?

14. [IpuHnun paboThl, JTOCTOWHCTBA M HENOCTATKH, 007acTh MPUMEHEHUS U METPOJIOTHYECKUE

XapPaKTCPUCTHUKU MMBbC30IJICKTPUICCKUX Hp606pa30BaTCHCI7I?

15. [Ipunnun paboThl, TOCTOMHCTBA M HEJOCTATKH, 00JacTh MPUMEHEHUS U METPOJOTHYECKUE

XapaKTEPUCTHKH raJIbBAaHUYECKUX MpeoOpa3oBareneit?

16. IpuHIMT paboOTHI, TOCTOMHCTBA M HEJIOCTATKH, 00JACTh MPUMEHEHUS M METPOJIOTHYECKUE

XAPaKTCPUCTHUKHU I'aJIbBAHO-MAIHUTHBIX npeo6pa303aTeJ1H Ha OCHOBC 3(1)(1)6KT8. Xoina?

17. [lpunnun paboThl, TOCTOMHCTBA M HEJOCTATKH, 00JacTh MPUMEHEHUS U METPOJOTHYECKUE

XAPAKTCPUCTUKU IJICKTPUICCKUX TCPMOMETPOB COHpOTI/IBJ'IeHI/I}I?
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[Tpunin paboThl, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh MPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEPUCTUKHU TEPMODJIEKTPUIECKUX TEPMOMETPOB?

[Tpunin paboThI, JOCTOMHCTBA M HEAOCTATKU, 0OJACTh NMPUMEHEHUS M METPOJIOTHYECKUE
XapaKTEPUCTUKH MbE303JIEKTPUYECKUX TEPMOMETPOB U TUPOMETPOB?

JaiiTe KpaTKyro CPaBHUTEIbHYIO XapaKTepUCTUKY MUKpOOBM Ha 0CHOBE TEXHOIOTUH pPa3HBIX
IIPOU3BOAUTENCH MUKPOIIEKTPOHHBIX KOMIIOHEHTOB?

[Toctpoiite cTpykTypHYIO cxemy MuKpoIBM Arduino UNO?

Kak mpoucxomut compsbkeHue  MuUKpoOBM ¢ nepcoHanabHbBIM KOMIBIOTEPOM 4Yepe3
nocienoBarenbHbiii uHTEpdeiic USB — UART (RS232 TTL)?

Kak mpoucxomutr compsbkeHne MuKpoOBM ¢ mudpoBeIMH  cEHCOpaMM  Yepes
nocienosatenbubie uaTepdeiics 1°C, 1-Wire u SPI?

OnuiuTe OCHOBHBIE NPUHIUIBI aBTOMATU3ALUN W3MEPEHUN OTHOCHTEIBHON BIAXKHOCTU U
TEMIIEPATYPhI OKPYKAIOIIEH cpe/ibl Ha 0cHOBE MUKPODBM u nudposoro cencopa DHT11?
Onumure OCHOBHBbIE NPHUHLMIIBI ABTOMATH3alMM W3MEPEHUH YPOBHS OCBEIIEHHOCTH Ha
ocHoBe MUKpoOBM u nmudposoro cencopa BH1750?

Onumure OCHOBHBIE INPUHLUIBI aBTOMAaTU3ALUMU HM3MEPEHHH aTMOC(QEpHOro JaBICHHUS,
TEMIIepaTyphl U BIAXKHOCTH Ha ocHOBe MUKPOOBM u mudposoro cencopa BME280?

JlaiiTe KpaTKyr0 CpaBHUTEIbHYIO XapaKTEPUCTUKY IPOMBIIUIEHHBIX ceTei?

JlaiiTe KpaTKyi0 CpaBHUTEJIbHYIO XapaKTEPUCTUKY IPOMBIIIJICHHBIX KOHTPOJUIEPOB U
KpeuToB?

JlaiiTe KpaTKyro CpaBHUTEIBHYIO XapaKTEPUCTUKY METOI0B IU(POBOI HACHTUUKAIIH?
[TpuBeauTe npuMepbl aBTOMAaTU3ALUN U3MEPEHUI T€OMETPUUYECKHX Pa3MepoB?

IIpuBenuTe mnpUMeEpbl AaBTOMATH3aLUKA W3MEPEHHM YPOBHEM IKUIKOCTH M ChIIYyYUX
MaTepuasioB?

[TpuBenuTe npuMep CTPYKTYPHON CXEMbI aBTOMATU3ALUN U3MEPEHUN YCUIU?

[TpuBeauTe npuMep CTPYKTYPHOM CXeMbl aBTOMATU3ALUS U3MEPEHUN AaBlIeHUs?

IIpuBenuTe npuMep CTPYKTYPHOM CXEMBI aBTOMAaTH3alUs U3MEPEHUN CKOPOCTH M pacxoja
(BO3yXa/>KUAKOCTH/CHITYYMX MaTepHajoB)?

[TpuBenuTe npuMep CTPYKTYPHON CXEMbI aBTOMATU3ALNN U3MEPEHHUM BIIaKHOCTHU?
[TpuBenure mnpuMep CTPYKTYpPHOM CXEMBI aBTOMATH3allUM W3MEPEHUH KOHLEHTpaluu
pacTBOpoB?

[TpuBenuTe npuMep CTPYKTYpHOU CXEMBbI aBTOMATHU3AaLMM N3MEPEHUI KOHLIEHTPALMK Ira30B?
Haiite onpenenenne SCADA-cuctemam?

KakoBbl OCHOBHBIE KOMITOHEHTHI, KOHIIENUHU 1 apXxutekTypbl SCADA-cuctem?

[Mpuseaure npumeps SCADA-cucTem, Ha30BUTE WX 001aCTH MPUMEHEHUS, IOCTOWHCTBA U
HEJOCTATKHA?

Onumure OCHOBHBbIE TPHUHIMIBI KOHLENIUS BHUPTYaJbHBIX H3MEPUTENBHBIX NPUOOPOB
Labview?

Ha3oBute 6a30BbIe 371eMeHTHI U PYHKIIMU cucTeMbl Labview?

Kparko onummTe CHHTAKCHC M CEMaHTHKY si3bIKa porpamMMmupoBanus Arduino?

Kak npezacraBnsitorces JaHHbIe (IEpEMEHHbIE U KOHCTAHThI), PYHKIIMH U OMOJIMOTEKHU Ha S3bIKE
Apnyuno?

[TpuBenuTe mpuMep NPOrPaMMHOIO KOJia Ha sI3bIKe APAYHUHO JIJIsl aBTOMATU3alUN U3MEPEHUI
Kakoi-mnbo gu3nueckoi BEIMYMHBI HA OCHOBE aHAJIOTOBOTO ceHcopa?

[TpuBenuTe mpuMep NPOrpaMMHOIO KoJia Ha sI3bIke ApJIyWHO JJIsl aBTOMATHU3alluy U3MEpEeHUN
Kakoi-mr00 Gu3ndecKkol BeIMUYNHbBI Ha OCHOBE ITU(POBOTO ceHcopa?

[TpuBenurte npumeps! HUGPOBON GUIBTPALIUN CUTHAIOB?

[TpuBennTe NpUMeEphl HHTEPIIOJIALMY U SKCTPAIIONISALNS PE3YIbTATOB U3MEPEHUN?

[aiite onpeneneHne NOHATUIO KJIACC TOYHOCTU CPEACTB U3MEPEHMIT?

Yo Takoe METOIMKA BBIIOJHEHUS U3MEPEHNI?

KakoBbl METO/1bI OBBILIEHUS! TOYHOCTH M MTOMEXOYCTOWYMBOCTH 0a30BBIX 311eMeHTOB AVC?



52. KakoBel wucrounuku morpemHocted AWC u uX HOpPMHpYEMBIE METPOJIOTHYECKUE
XapaKTEePUCTUKHU?

53. Kak paccuuTbiBaloTcst aOCOJIOTHAs, OTHOCHTENbHAas W NPUBEICHHAS IOTPEUIHOCTH
pe3yJIbTaTOB U3MEPEHUI?

54. Kak pacCcuuThIBAIOTCS QJIUTUBHBICE U MYJIbTHUIUIMKATUBHBIE COCTABIISIIOIIUE IMOTPEIIHOCTEN
pe3yJIbTaTOB U3MEPEHUI?

55. Kak omnpenensitorcs cucTeMaTuuecKkue 1 rpyobie MOrPeIHOCTA B UCXOAHOM Py ?

56. Kak opranuzoBana paboTa rocy1apCTBEHHOI'O METPOJIOTHYECKOTo Haa3zopa 3a AUC?

57. Kak nmpoucxoasT ucnbITaHusl, artecranus u nosepka AUC?

5.3. CamocTosiTeibHasi padoTa 00y4aloIerocs.
[IpumepHBI€ TEMBI KYPCOBOTO MPOEKTUPOBAHUS:
Tema 1. ABTOMaTH3anMs pa3IMYHbIX BUJAOB U3MEPEHUN Ha OCHOBE U3BECTHBIX PEIICHUH.
Tema 2. ABTOMAaTHU3aIMS U3MEPEHUI T€OMETPUUECKUX Pa3MEPOB.
Tema 3. ABTOMaTHU3a1Ms U3MEPEHHUI YPOBHEH KUJIKOCTU U CHIITYYUX MaTEPHUAJIOB.
Tema 4. ABTOMaTH3aLMs U3MEPEHUI U3MEPEHNUS YCUITUH.
Tema 5. ABTomaTu3anus U3MEpEeHUN JaBJICHUS.
Tema 6. ABTOMAaTHU3AIMS U3MEPEHHUI CKOPOCTH U PacXo/a.
Tema 7. ABTOMaTHU3a1Msl U3MEPEHUI BIAKHOCTH, U3MEPEHUE KOHLIEHTPALlUU PACTBOPOB.
Tema 8. ABTOMaTH3aLKs U3MEPEHUI KOHLIEHTPALUU Ia30B.

@®oHn  oueHouHblx MarepuanoB  (DPOM) ans  mpoBeAeHHs  aTTECTallUd  YPOBHS
c(OPMUPOBAHHOCTH KOMITETCHIIMH OOYYAIOIIUXCS IO JUCHUIUTHHE O(QOpPMIIIETCS OTACIhHBIM
JIOKYMEHTOM.



6. YHAEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYHEHUE

JAACHUITIINHBI
6.1. Kuuroodecne4yeHHOCTH
HaI/IMeHOBaHI/Ie J'II/ITepaTprIZ aBTOp, Ha3BaHHUC, BUJ] FOI[ KHHFOOGCCHC‘IGHHOCTB
n3gaHus, U31aTCJIbCTBO U3aaHus
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HCTIBITAaHUN [DnexTponHsIit pecypel]: KypcoBoe
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VYuusepcurer Uudopmanunonnsix Texnonoruit (MHTYUT),
2016.— 1164 c.

JlononHurenpHas aurepaTypa

HemenxkoB H.I1. [IporpaMmupoBanue 1 KOHGUTYpHPOBAHHE
MIPOMBINICHHBIX CeTeH [DICKTPOHHBIA pecypc]: yueOHOe
nocooue/ JlemenkoB H.IL.— DJeKTpoH. TEKCTOBEIE
JaHHbIC.— M.: MockoBckui rOCYAapCTBEHHBIN
TexHuueckuil yausepcureT umenu H.O. baymana, 2010.—
116 c.

2010 http://www.iprbookshop.ru/31176

Hatunky [DIEKTpOHHBIA pecypc]: chpaBodHOe mocobme/
B.M. Illapanos [u ap.].— DNEKTPOH. TEKCTOBbIC TaHHbIC.— 2012 http://www.iprbookshop.ru/16974
M.: TexrHocepa, 2012.— 624 c.

[le6ankoBa JI.B. MuUKpOBOTHOBEIE U yIBTPa3BYKOBEIE
CEHCOpHI [DNeKTpoHHBI pecypc]: ydeOHOe mocobue/
Ille6ankosa JI.B., Jlerxkmii B.H., Pomomman B.b.—
OJeKTpOH.  TEKCTOBble  maHHBle.—  HoBocmOupck:
HoBocubupckwuii rOCy/apCTBEHHBIN TEXHUYECKUI
yHuBepcurert, 2015.— 172 c.

2015 http://www.iprbookshop.ru/45108

6.2. [lepuoanyeckue U3IaHUusA
1. Kypuan «CoBpeMeHHBIE TEXHOJIOTHH aBTOMaTH3aum» [ InexkTporHsiid pecypc]. URL:
http://http://www.cta.ru/

6.3. UHTepHeT-pecypchl
[Mopran 'OCT [Dnekrponnsiii pecype]. URL: http://www.gost.ru/

[Mopran Libelium ™ [Snextponnsrii pecypc]. URL: www.libelium.com/
[Mopran Atmel ™ [DnekrponHnsiit pecype]. URL: http://www.atmel.com/
[Mopran ARM ™ [Snektponnsiii pecypc]. URL: http://www.arm.com/
[Moptan Microchip ™ [3nektponssiii pecype]. URL: http://www.microchip.com/
[Topran PCB Piezotronics ™ [Dnexrponnsriii pecypc]. URL: http://www.pch.com/
[Mopran IEEE Standards Association [Dnextponnsiit pecypc]. URL: http://standards.ieee.org/
[MTopran National Instruments ™ [Snektponnsiii pecypc]. URL: http://ni.com/
[Mopran Arduino CC [3nektponnsiii pecype]. URL: https://www.arduino.cc/
10. IMopran  Honeywell ™  Sensing  [DnekTpoHHBId  pecypc]. URL:
http://sensing.honeywell.com/
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7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JJUCHUIIVINHbI

Jlns peanv3anuu TaHHOM JUCLUIIIMHBI UMEIOTCS CIIELUAIbHbIE TIOMEIIECHUS JUIsl IIPOBEICHUS
3aHATUM  JIEKIUOHHOI'O THMA, 3aHATMH IPAKTUYECKOIr0/1abopaToOpHOro THUMA, KypCOBOIO
MPOCKTUPOBAHHUS (BBIMOJHEHHUSI KyPCOBBIX padoT), TPYNIOBBIX M MHIMBHIYaJIbHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJSA M MPOMEXKYTOYHOW aTTECTAllMM, & TAKXKE IOMEIICHHs JUIsl CaMOCTOATEIbHOU
paboThI: ayquTOpHH, OCHAIICHHBIE MYyJIbTHMeIHa 000PYJOBaHHEM, KOMIBIOTEPHbBIE KJIAcChl C JOCTYIOM B
MHTEPHET, ayAUTOpHH Oe3 CIeHaIbHOro 000py10BaHUs.

[lepeueHb UCIOIB3YEMOTO JIMIIEH3UOHHOTO porpaMMHoro obecrieueHus: Microsoft Windows,
Microsoft Office, Google Chrome, Labview (zemoBepcus), Arduino, I1O E-154
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JIMCT IIEPEYTBEPXJEHUSA
PABOYEN ITPOI'PAMMBI JUCITATLTAHBI

Pabouast mporpamma ogobpena Ha 20 /20 y4eOHBIH To1a
[Tporokon 3acenanust kKageapnl Ne OT rojaa
3aBenyrommii kKageapoit

Pabouast mporpamma ongobpena Ha 20 /20 y4eOHBIH To1a
[TpoTokou 3acenanus kadenpbr No oT rojia
3aBenyronmii kKageapoit

Pabouas nporpamma ogo0Opena Ha 20 /20 yueOHbIN roja
[TpoTokou 3acenanus kadenpbr No oT rojia

3aBenyromnuii kageapoit




