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1. Ienun u 3axa4y JTUCHUAIIHHBI

Llenb: n3yueHne TeXHUYECKON 06a3bl CUCTEM aBTOMATH3AIMHN TEXHOJIOTHYECKHUX ITPOLIECCOB
(perymsiTopoB, UCIOIHUTEIbHBIX MEXAHU3MOB, PErYJIMPYIOLIMX OPraHOB U T.II.) UX YCJIOBHBIX
0003HaueHUN Ha (YHKIMOHAJIbHBIX CX€MaX aBTOMATH3al[MU U NPUMEHEHHE Ha COBPEMEHHBIX
HedTera3o00bIBAIOIINX TPEIIPUITUSX.

3anauu:

— JlaTh COBPEMEHHOE MpPEJCTaBIeHHE 00 OCHOBHBIX MOHSTHSX 3JIEMEHTOB aBTOMATHKH,
MPUHIUIIAX WX JEHUCTBUS M CYIIHOCTH INPUMEHEHHsS OCHOBHBIX CHCTEM pEryJMpOBaHUs Ha
MIPOM3BOJICTBE NMPH aBTOMATU3ALIUN THUIIOBBIX 00HEKTOB HE(DTIHON M ra30BOM MPOMBIIIIEHHOCTH;

—  CIIOCOOCTBOBATH  PA3BUTHIO Yy  CTYAEHTOB  JAMAJEKTHKO-MaTEpUAJIUCTHUUYECKOIO
MHUPOBO33pPEHHUS;

— IIPUBUTD ONpE/IETICHHBIN KOMIIJIEKC 3HaHUH 110 YCTPONUCTBY, IPUHIIUITY J€iCTBUS, 001acT!
IIPUMEHEHUSI HCIOJHUTENBHBIX MEXaHU3MOB U PEryJUPYIOIIMX OPraHOB; METOJaX HACTPOUKH
IIPOMBILUICHHBIX CEPUUHBIX PEryJIATOPOB, KOTOPBIE BXOAAT B COCTaB CUCTEM aBTOMAaTHYECKOIO
pETyJIMPOBaHMs U YIIPaBJICHHUS;

— HAay4MTh I10JIb30BAThCA TEXHUYECKUMH CPEICTBAMU aBTOMATHU3aLUU JUIsl PETYIUPOBAHMS
TEXHOJOTMYECKUX  IapaMeTpOB IIPH  NPOTEKAHMM  COOTBETCTBYIOIIErO0  Ipouecca B

MIPOMBIIIIJICHHOM 00beKTe HepTera3oBoii OTpacH.

2. MecTO AUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/1bHOM NPOrpaMmMbl

Jucuunnmza « TexHuueckue cpeacTBa aBTOMaTU3alUK U YIIPaBICHUsD OTHOCUTCS K 4acTH,
(dhopMupyemMoil yuacTHUKaMH 00pa3oBaTeIbHBIX OTHOIIEHUH, bioka 1.

JanHasg qucuuiuimHa OasupyeTcs Ha cieayroumx aucuuiuimHax: «IIporpammupoBanue u
OCHOBBI AJITOPUTMU3ALMMNY, «DJIEKTPOTEXHHKaA», «Teopus aBTOMATHUECKOIO YIPaBICHUS,
«Mertposorust ¥ u3MepuTenbHas TexHukay», «llporpaMmupoBaHre MUKPOKOHTPOJUIEPOBY,
«BbluvcnuTenbHbIE MAalllMHBL, CHUCTEMBI U ceTh», «CXEeMOTeXHHKa W IPOMBIIICHHAS
JIEKTPOHUKA» U SBIAETCS MPENUIECTBYIOLIEH I CIASAYyHOUMX JUCLMILIMH. «JlMarHoctuka u
HaJeKHOCTh CUCTeM ympaBieHus», «MHpopmannoHHoe obecliedeHHEe CUCTEM YIPaBIIECHH,
«ABTOMaTH3MPOBAaHHBIE CHCTEMBI KOMMepueckoro yuera suepropecypcoB (ACKYD)», «OcHoBbl
poboToTEeXHUKNY», «CHCTEeMBI YHCIOBOI'O U MPOrpaMMHOro ynpasieHus», «SCADA cucrems! B

ABTOMATU3HUPOBAHHOM IIPOU3BOACTBE).

3. IlepeyeHb IJIAHMPYEMBbIX Pe3yJbTATOB O0y4YeHHs] MO JMCHHUILIMHE (MOAYJIO),

COOTHECEHHBIX ¢ UHIAUKATOPaAMU JOCTUKCHUSA KOMIIeTeHIuii



Taoauna 1

Koa mo ®I'OC

HNuauxkaropsl
JOCTHKEHHUS

Ilinanupyembie pe3yJibTaThbl
00y4enust mo gucuumiaune (3YB)

Oo6menpogeccuoHATIbHBIE

OIIK-8. Criocoben
BBITIOJTHATD HaJaJIKy
WU3MEPHUTEIbHBIX
YIPaBIISIONIHX
CPE/CTB H
KOMILIEKCOB,
OCYIIECTBIISITh HX
periJaMeHTHOE
o0cnyKUBaHUeE

OIIK-8.1. -  cmocoOsr
HaJaJKi U3MEPHUTEIbHBIX H
YIPABISIONIUX CPEACTB H
KOMILIEKCOB

OIIK-8.2. - ocymuiecTBisITh
ux periJamMeHTHOe
oOcyKUBaHUE

OIIK-8.3. - HaBbIKaMH
BBITIOJTHCHHSI HAJIa KK
WU3MEPHUTENBHBIX U
YIPaBJISIONIMX CPEACTB U
KOMILJIEKCOB,
OCYIIECTBJICHHS UX
pErIaMeHTHOT O
00CTy>KUBaHUS

3HaTh:

- CTaH/IapTHBIE
po¢ecCHOHATHHON
COBpEMEHHbBIE nH(pOpMaIMOHHBIC
TEXHOJIOTUM, TEXHHUKY, MPHUKJIAIHBIC
pOrpaMMHBIE CPEICTBA MPHU PELICHUN
3a1a4 pogeccroHaNbHON
JEeSITEIbHOCTH.

Ymern:

- ydacTBoBaTb B pa3paboTke
NPOCKTHOH M paboueld TEXHUYECKOU
JIOKyMEHTAaluH, CBSI3aHHOU c
npodeccuoHanbHOM 1eITeIbHOCTRIO (Ha
OCHOBE JICHCTBYIOIIMX CTaHIAApPTOB H
JIPYToii HOPMATUBHOM JTOKYMEHTAIIUN );

- COCTaBJIATh  3asBKM  Ha
o0opynoBaHUE, TEXHUYECKUE CPEACTBA
U CHUCTEMbl aBTOMATH3aLUU, KOHTPOJIS,

3aJa4un
ACATCIIBHOCTH,

JAUAarHOCTUKH, HCHBITAHUH u
YIIpaBJICHHA, 3alraCHBbIC 4qacCTu,
HHCTPYKIOHH 110 HUCIIBITAHUAM n
OKCILTyaTalluhd  JaHHBIX  CPCACTB n

CUCTEM, TGXHI/I‘-ICCKYI-O ,Z[OKyMeHTaL[I/IIO
Ha WX PEMOHT.
Baagern:

- COCOOHOCTHIO aKKYMYJIUPOBAThH
HAayYHO-TEXHUYECKYI0  MH(pOpMAIHIO,
OTEUECTBEHHBIN U 3apyOECKHBIIl OMBIT B

obmactu aBTOMAaTH3aIlNU
TEXHOJIOTMYECKUX MPOLIECCOB u
MIPOU3BOJICTB;

- HaBBIKAMH BBIMIOJIHSATH PAOOTHI
[0 HalaJKe, HACTPOHKe, PeryJHpoBKe,

ONBITHOM TPOBEPKE, PperiaMeHTHOMY
TCXHUYCCKOMY, 9KCIIIyaTallUOHHOMY
00CITyKHBaHUIO 00opynoBaHus,

CPEACTB H CHCTEM aBTOMATH3alluH,
KOHTPOJIISA, TUAarHOCTUKU, UCIBITAHUNA H
yIpaBJICHUS, CPEACTB MPOrPAaMMHOTO
obecrieueHus1, cepTudHUKaIOHHBIM
WCIIBITAaHUSIM U3JICIINM.




4. O0beM THCHHUIJIMHBI M BUABI Y4eOHOii padoThI

Tabauua 2
Bcero CemecTpbl
Bun yueoHoii paéoThI yacos/ 3a4. e]l. 5 6 7 8
(010]0) 300 0OdPO | 0PO 300 300
KonTakTHas padora (Bcero) 132/3,67 | 32/0,89 | 68/1,9 | 64/1,8 | 16/0,4 | 16/0,4
B ToMm umncne:
Jlexun 66/1,83 | 16/0,44 | 34/0,9 | 32/0,9 | 8/0,22 8/0,2
ITpakTuyeckue 3aHATUS 66/1,83 | 16/0,44 | 34/0,9 | 32/0,9 8/0,22 8/0,2
CamocTosiTe/ibHas padoTa (Bcero) 192/5,3 | 292/8,1 | 76/2,1 | 116/3,2 |128/3,5 |164/4,6
B Tom uucne:
KypcoBast mpoekT 36/1 50/1,39 36/1 50/1,39
U (unu) opyeue 6uowvi
CaMOCmMOosIMenbHOU pabomol.
TeMbl 111 CAMOCTOSITEIILHOTO N3YYCHHUS 7212 7212 36/1 36/1 36/1 36/1
[ToAroToBKa K NPaKTUYECKUM 3aHSATHIM 48/1,33 | 94/2,61 | 22/0,61 | 28/0,7 | 56/1,55 | 36/1
[ToaroToBka K 3a4eTy 18/0,5 36/1 18/0,5 36/1
[ToaroroBka K 9K3aMeHY 18/0,5 42/1,2 18/0,5 42/1,2
Bua oTtueTHOCTH 3auer IK3. 3ager IK3.
BCETO B | 5 324 | 144 | 180 | 144 | 180
O01mas Tpy10eMKOCTb Jacax
HCIUILIUHDI BCETO
e B 3a4. 9 9 4 5 4 5
eINHHIAX
5. ConeprxaHue QMCUUIINHBI
5.1. Pa3aenpl JUCHUMILIMHBI M BUABI 3aHATHIA
Taéauua 3
Yacwr Yacel Hacer
Ne HanMmenoBanue pa3aena JIEKIMOHHBIX |J1a00paTOPHBIX TIPAKTHYIECKHUX Bcero yacon
N . (ceMMHAPCKHUX)
n/n AMCHUILIMHBI 10 ceMecTpaM 3aHsiTAM 3aHsTHHA B
0®0 [ 390 | 0P0 [ 3000 | 0®O | 300 [0®O 3P0
5 cemecTp
Moayas 1
1 OO011ue cBegeHUs 0 TEXHUYECKAX 5 0 5
" | cpeIcTBax aBTOMATH3AIMH U YIIPABJICHHSI.
locynapcrBenHas cuctema npudopoB
2. (CCID). 2 2 4 6 6
3 JlaT4MKY pa3IMYHBIX [TapaMeTPOB 12 10 5 99
WU3MEPCHHUS.
Moayas 2
1. | Bropuunsie uamMmepuTenbHbie IpUOOpbI 4 8 12
2 N3mepurensHbie mpeoopasoatenu (UIT), 4 2 5 4 10 6
" | maTyuku Temiepartyp.
3 N3mepurensubie mpeoopazoatenu (UIT), 9 2 6 8 9
IATYNKH JTaBIICHU.




N3mepurenshbie mpeoopazoatenu (UIT), 9 9
JATIYUKH YPOBHSI.
W3mepurensubie npeodpasosarenu (UI1), 4 4
JaTYUKH PAcXoJia.
2 2
AHanM3aToOpHI COCTAaBa U CBOWCTB 5 5
BEIIECTB.
6 cemecTp
Moayas 1
CoBpeMeHHbIE HHTEIIEKTyallbHEIE 9 2 4
JATYUKH. 5 9
QYHKIMOHAJIBHBIE YCTPONCTBA CUCTEM 6 5 3
aBTOMAaTHU3AIINU.
HcnonHutenbsHbIe MEXaHU3MBI. 6 5 4 4 10 5
ITo)xapHbIe CHCTEMbI aBTOMATHKH. 4 4 8
Moayasb 2
Perynupyronme yctpoiicta (PY). 6 5 4 10 9
Muxkponporneccopubie [TU]] peryasitopsl.
[IporpamMmmMupyemsbie TOTHYECKHE 4 10 4 14
koHTposuiepsl (ITJIK)
[IpoMBbIlIITIEHHBIE CETU: aPXUTEKTYPa, 4 2 6 10 6
o0opyioBaHMEe, XapaKTEPHUCTUKH.
5.2. JlekiiuoHHbIE 3aHATHS
Taoauua 4
e HaumenoBanue
w/n pasziena Coaepixanue pasiena
AHCIHUTLTHHBI
5 cemecTp
Moayas 1
Oo6ume cBeaennst 0 | OcHoBHbie  moHsATUS W ompeaenenus TCA.  OyHkuun
TeXHHYECKHX ABTOMATH3UPOBAHHBIX CHCTEM YIPABJICHHUS U TPEOOBAHUS K HUM:
1. cpeacTBax (MouuTopunr, VYrmpaBieHue. ABTOMAaTHYECKOE YIIPABJICHHUE).
apromaruzauuu u | [Ipumep -  perymsitop  TeMmmepaTypbl.  MeTpoJoruveckue
ynpaBJieHUs XapaKTEePUCTUKH U3MEPUTEIBHBIX TPHOOPOB U YCTPOHCTB.
l'ocynapctBennas cuctema mnpubopoB (I'CIT). Opranuzanuu mo
TocyxapeTpennas pa3paboTKe W W3JaHHUIO CTaHAApTOB. Ha3HaueHWe, MPUHIUIIBI
noctpoeHust u crpykrypa I'CII. CTpykTypa TeXHHYECKHX CPEICTB
2. cHCTeMa PUGOpPOB I'CII. BetBu u curnanel ['CII. PexomeHnganuu no npuMeHEHUIO U
(CCTI). ' ' Hat P

METOJMKE MOCTPOCHUS (PYHKIIMOHAIBHBIX cxeM 1o roct 21.404-85.
ITpunnun ¢popmMupoBaHus U yCJIOBHOE 0003HaUeHHU € prlopa.




PeocraTHbie (MOTEHIIMOMETPUYECKUE) JATIYMKHU. T €H30pEe3UCTOPHBIE

pfl[:;:!?:lzx natyuku. Ilpezosnexktpuueckue ngatuuku. [IpeoOpas3oBarenu
ocHoBaHHbIe Ha d(pdekre Xoma. WHIYKTHBHBIE, EMKOCTHBIE,
1apamerpos MarHUTO4yBCTBUTEbHBIE, yIIbTPa3BYKOBbIE  OECKOHTAaKTHbBIE
H3MEpeiit. BBIKJIFOYATEIIH.
Moayab 2
B [TupomeTpuyeckue MUJUTUBOJIETMETPBI. [ToTeHLIOMETPBI.
TopuiHbIe ABTOMaTHYECKHE 3JIEKTpUYECcKre MTOTEHIIMOMETPBHI.
mMepn;e.m,Hble ABTOMAaTHYECKUE DJIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEpPEHUS
TIPHOOPEI tepmodsiekTpudeckux conpotusieHuit (TC) u T.1.
ITpuGopsl myis u3MepeHus temiepatyp. TeMiepaTypHbIE LIKAJIbI.
" KoHTakTHBIE JaTYUKU (TEpMONAPBl U TEPMOMETPBI CONPOTUBIICHUS
SMEPUTEIBHDIC | YHU(QUIUPOBAHHBIM  BBIXOJHBIM  CUTHAJIOM). TepMHCTOD.
npﬁ(;fpasoBaTenn ManomeTrpuueckuit croco0 U3MEpeHHs TeMIepaTyphbl.
(TeM)I’IES:TI;;:H TepMoMeTppl, OCHOBaHHBIE Ha PACIIUPEHUM TBEPIABIX TEI.
HekoHTakTHBIE JATYMKU TeMIEpaTypbl (MUPOMETPHI U3IIyUEHHUS).
Perynarops! TemnepaTypbl IpIMOro JeHCTBUS.
OnpeneneHue TMOHATUS «JABJIEHUE», M COOTHOLICHHE MEXIY
enuHuuamu aasieHus. Knaccugpukanus npuOopoB ais U3MepeHus
H3mepuTenbHble | 1aBleHUS 1O BUIy u3Mepsemoro nasieHus. Kraccuduxamus
npeodpasoBaresn | IpuOOpPOB I M3MEPEHMsI JAABJICHUS [0 MPUHLIUILY JEHCTBUS.
(A11), natuuku YCTpoiicTBO, MPUHIUT ACHCTBUS U 00JaCTh MIPUMEHEHUS TPUOOPOB
JAaBJICHHUS. C YIPYIMMH YyBCTBUTEIBHBIMH 3J€MEHTaMU. T eH30pe3UCTOpPHbIE
U3MEpHUTENbHbIE  Tpeodpa3zoBaTenu CWIbl ¥ JIaBJICHUSA
(cunousmepuTenu, TeH30JuHaMOMETphI). J{udmMaHOMETpBI.
MsmepuTebHbIE [TpuGoper a1 u3mMepeHus ypoBHA. [lomnaBkoBbie U OyHKOBBIE
npeoSpasoBaTen ypoBHeMepbl. ['Hapocratuueckue ypoBHEMEpPHI. YIIbTPa3BYKOBBIE
ypoBHeMmepbl.  PanmapHble  (MHKpOBOJIHOBBIE)  YPOBHEMEpBHI.
(M), rarmicu EmkoctHbIe ypoBHeMephl. Curnanmsatopsl ypoBHs. M3mepeHue
ypOBHiL. ypoBHS pasnena Ga3. YpoBHEMEPHI CHITYYNUX MaTEpUAIIOB.
ITpuGops! 1111 M3MepeHus pacxoaa. DJIEKTPOMarHUTHbIE (MArHUTHO
N3mepurtenbHble | — HHIYKIMOHHBIE), YJIbTPa3BYKOBBIE, KOPHOJIMCOBBIE, BUXPEBbIE
npeodpasoBaresn | (BUXPEaKyCTUYECKHE), TEIJIOBbIE, CKOPOCTHBbIE (TypOMHHBIE)
(M1I), naTyuku pacxomoMepsl.  Pacxomomepbl — OpwHOHMIA  TOCTOSHHOTO U
pacxozaa. IIEpEMEHHOr0 Iepernajga JaaBieHus. JlaTuMkyu KOHTpOJS pacxoja
(moroka). Pacxomomepsl 1 103aTOPBI ChITYYHUX BEIECTB.
["azoananuzaTtopsl. TepMOKOHyKTOMETPUUECKHE,
TEPMOMAarHUTHbIE, = TEPMOXMMHUUYECKHE,  DIJIEKTPOXHUMHYECKHE,
AHAJIN3aTOPbI OINTUKO0-a0COPOIIMOHHBIE, MJIAMEHHO-M OHU3AIIOHHBIE
COCTaBAa M CBOMCTB | razoaHanmu3aTopel. Xpomartorpadel. Bmaromepst (rurpometpsr).
BelIeCTB. Ananmu3zatopsl xkuakocTd. Konnykromerpsl. pH-merpsl. 3mepenue
MyTHOCTH pacTBOpoB. HedemomeTpsl. [110THOMEDPBI JXKUIKHX CpPEl.
Cnektpockomnusi. CIeKTOMETPHI.
6 cemecTp
Moayab 1
[Mudpossie u nH(pOpMaIMOHHO-IIU(POBbIE JATYUKU.
WNHTennekTyanpHbll AaT4MK. JlaTYMKM Ha OCHOBE ONTHYECKOU
CoBpemMeHHbIE nuHeiikd. Ontuueckue (Ja3epHble) JaTYUKU — [EpEMELICHUsI.
HHTe/UIeKTyalbHble | JlaTunknu mnosiokeHus. IloporoBble natumku. JIFOMHHECHEHTHBIE
JATYUKH. natyuku. Buneonatuuku v T.1. BeconzmepuTenbHOE U 103UPYIOLIEe

obopynoBaHue. bBeCKOHTaKTHBIE  BBIKJIIOYATEIU
Tennocuerunku u 3nekrpocueTynkn. ACKYO.

(ceHcopHI).




OyHKIHOHAIBHBIE
YCTPOHCTBA CHCTEM
aBTOMATH3ALNU.

Hopmupyronmme mnpeoOpasoBatesnu. DyHKIHOHAJIbHBIE OJIOKH.
[IpeoOpazoBaTenb  CUTHAJOB  PE3UCTHBHBIX  JAaTYUKOB B
craHapTHbIi TokoBbI curHain bYC-10. IIpeobpa3oBarens mManbix
MIOCTOSTHHBIX HaNpsOKEHUH B cTaHAapTHBIN TokoBbIN curdan (bYT).

bappep wuckpozamuThl. biaoxk nuranus gatyukoB — Ex.
W3meputensHpie  mpeoOpazoBaTend  TOKa W HaNPsDKEHUS.
TpanchopmaTopsr TOKA. Tpanchopmatopsr

HaITps>KCHUS . Vceunmurenu.

HcnoanureabHbIE
MeXaHM3MBEI.

3JI€KTpI/I‘-IeCKI/IC HUCIIOJIHUTCIbHBIC MCXaHHN3MBI. 3HGKTpOHpI/IBOI[ C

npeo0pa3oBaTeIeM  YacTOTHI. CepBonpuso. OHKOZAEPHI.
Knaccudukanus snextpuueckux MM: (1 snekTpomMarHuTHble, 2
AIIEKTPOJIBUTATENILHBIE). [aroBeie nBuratenu. JlBurartenu

MOCTOSIHHOT'O TOKAa. ACHHXPOHHBIE M CHHXPOHHBIC JBUTATENH.
Vopasisitomme  kiananel.  PUM B cucTtemax aBTOMAaTHKU:
ANIEKTPOMArHUTHBIE pelie, dSJEKTPOMATHUTHBIE IYCKAaTeNu W
KOHTAaKTOpBL, TE€pPKOHOBbIE pene u Japyrue. Kuaccudukanus
ANEKTPUUECKUX pejie IO IPUHLIMIY UX AercTBus. [IHeBMaTHueckue
UCIOJIHUTENbHbIE MeXaHu3Mbl. llo3unuoHepsl Ha KiamaHax.
[MuppaBnuveckue HCMOTHUTENbHBIE MeXaHW3Mbl.  KoHCTpykumm
perynmupytomux opraHoB. PO kmaccuuuupyroTcs B 3aBUCUMOCTH
OT PEryJupyeMoro MaTepHaJbHOTO (SHEPreTU4YecKoro IMOTOKA) -
HA3HAauYEHHE U KJIaccUu UKL

IMo:xkapHbie
CHUCTEMBI
AaBTOMAaTHUKH.

W3sematenu noxapueie (MUIT). ITpuGopsl mpreMHO-KOHTPOJIbHbIE
noxapasie (IITIKII). IIpuGopwsl moxapueie ymnpasienus (ITITY).
Texuuueckue cpeacTBa OINOBELICHHUS M YIPaBJICHUS 3BaKyaluen
monen. CucreMsl nepenaun uzBemenuit o noxape (CIIN). dpyrue
npubopsl U 00OpYAOBaHUE ISl MOCTPOCHUS CHCTEM IOXKapHOM
aBTOMaTUKH  ABTOMAaTHYECKHE  CHUCTEMBbl  MOXKapOTYIIEHHS
(CopuHkiepsl, JApeHYephbl, KJIamaHbl  BOJOCUTHAJbHbIE U
KOMIUIEKTYIOIHE).

Moayas 2

Perynupyromme
ycrpoiictBa (PY)

AHanoroBele MW JAMCKPETHBIE PEryJATOPbl. MUKpPOIIPOLIECCOPHBIE
[IN/] perynsaropsl. 3akoHbl perynauposanus. [I1][ perynupoBanue.
IINM perynupoBanue. Perymupytonme ycrpoiictBa. CTpykTypa u
Kkjnaccupukanus peryaupytroumx ycrpoicts (PVY). JlokanbHble
MHUKpPOIIPOLIECCOPHBIE  PEryysiTopbl. (OCHOBHBIE BO3MOKHOCTH
MTO3ULIMOHHBIX TPOMBILUICHHBIX PErYJIATOPOB.

IIporpammupyembie
JIOrH4YecKue
KOHTPOJLJIepPbI
(IIJIK)

Obmee onucanue u knaccudpukanus I1JIK. ITJIK 3apy6exxHoro u
OTE€YECTBEHHOI'O MIPOU3BOCTBA. KoMnoHeHTbI TJIK.
[Tpouieccopusie moaysu [TJIK. Moaynu BBOIa/BBIBO/Ia aHAJIOT OBBIX
W TUCKPETHBIX curHajioB. Meroauka Beioopa I1JIK. Beibop kmacca
KOHTpoiuiepa  (MOHOONOYHBIH,  MoamymbHbI, PC-  based,
BcTpauBaeMblil). CoOOTBETCTBHE KOHTpoJuiepa MexayHapOoaHbIM
crangaptaM. Hanuuue cTaHIapTHBIX CUCTEM MPOrPAMMUPOBAHUS U
aJIrOpuTMOB HACTPOWKH MapaMeTpoB KOHTposuiepa. Bo3aMoxkHOCTH
Bm3yanm3aruu scada. Ilporpammuoe obecneuenue ITJIK. SI3piku
nporpammupoBanus [IJIK no crannapty IEC 61131-3.




ApXUTeKTypa MpPOMBIIUICHHBIX ceTel. Mogenr  1SO/OSI.
Tonosiorust HpOMBIIUIEHHBIX ceTel. MeToabl OpraHu3aiuuy 10CTymna
K JIMHUA CBs3U. Dusnueckre KaHAIBl TMepeladyd JIaHHbBIX.
[ToBTOpuTENMM ¥ KOHLEHTpPAaTOpbl. MOCTBI M KOMMYTAaTOPHI.
MapuipyTtuzatopsl U 1HUI03bI. OTKPBITHIE NPOMBILIJIECHHBIE CETH.
Cencopubie cetn (Cetum Hu3oBoii aBromatuku). AS-Interface,
HART, MODBUS, Interbus, DeviceNet, Ctnm CANbus.

IIpoMbILLICHHBIE
UYeTblpexnpoBOIHAs JUHUA CBS3H. TpPEXIpOBOAHAS JHMHHS CBSI3U.
CeTH: APXUTEKTYpa,
3. 060 oBa e HBYXHPOBOJIHEUI JIMHUA CBA3H. HpeI/IMyIIIeCTBaI/IHe)IOCTaTKI/I JIMHUH
BaHH
pya > CBA3M C TOKOBBIMHM CHIHaJlaMH W CHUTHaJIaMW HAIPsSKCHUA.
XapaKTepuCTHUKH

[Mu¢posbie uHTEpPENChI napasulelIbHOr o (LPT) 51
nocnenoBatenbHoro  (COM)  coenuuenuil. IlpuHnunuanbHoe
pa3nuuue nepeyrcieHHbIX MPOTOKOI0B: CHUMIIIEKCHBIM MPOTOKOJI.
[TonynymiekcHble  OpOTOKOJBL.  JlymiekcHble  MPOTOKOJIBI.
Kontpomnepusie cetn  BITBUS, PROFIBUS, ControlNet.
Yuusepcanbabie cetr Foundation Fieldbus (FF), Ethernet/ Industrial
Ethernet. bectipoBoausie cetu GSM, GPRS, 3G, 4G u T.1.

5.3. JIaGopaTopHbIe 3aHATHA He NPEIyCMOTPEHBI

5.4. [lpakTHyeckue (CeMHUHAPCKUE) 3aHATHUSA

Tabauna S
Ne | HamMeHoBaHuHe pa3jaeJia
Copep:kanue pasjaesia
n/n JUCHUILIHMHBI
5 cemecTp
Moayas 1
W3yyenne DpUHIUIIOB U3MEPEHHH B aBTOMAaTHYECKOM
1 T'ocynapcTBennas pexume.

cucrtema npudopos (I'CIT){ Onpenenenue CUrHajaoB B TUMOBBIX (YHKIIMOHAIBHBIX y371aX
TEXHUKH aBTOMATHU3ALHH.

Pa3zoMKkHYyTOE M 3aMKHYTOE YIIpaBlICHHE.

OmnTonapa

OmnpeneneHne TOTEHNMAJIOB  (YHKIMOHAIBHBIX  y3JIOB.
(MccnenoBanne XapakTEpUCTHK M CXEM  COEAMHEHUS
PeocTaTHBIX TaTYMKOB)

M3ydeHne 1aTYMKOB TOKA U HAIPSDKECHHUSL.

M3y4eHne 1aTYMKOB MAarHUTHOT'O TIOJISL.

JaTYnKH pa3TudHbIX
napaMeTpoB U3MepeHMsI.

Moayasb 2

Bropuunsie Hactpoiika u xondurypuposanue [IN]] perynaropa OBEH
u3MepuTeabHble mpudops] TPM210.

Pa6oTa ¢ npubopom oBen TPM210 ¢ ucnonb3oBanus u 6e3
UCIIOJIb30BaHUSI KOMITBIOTEPA 10 HACTPOWKE TEeMIIEpaTyphl
AMYJIATOpA MEYH.

N3ydenune cxeM MOIKITIOYCHUS TEMITEPATYPHBIX JaTYUKOB.
AHanmoroBoe M3MEpeHHE TEeMIIepaTypbl M MpeoOpa3oBaHUE
pe3yJIbTaTOB U3MEPEHUS B IU(PPOBOH CHUTHAL

N3mepurenbHbIie
2. | npeoopa3zosaresu (UII),
AaTYHKH TeMIeparyp.

HN3mepurenbHbie
3. | mpeoopa3zoBaresau (UII), N3ydeHne npoOMBIIUIEHHBIX JATYMKOB JaBJICHHUS.
AATYMKM TaBJICHUS.

6 cemecTp




Moayas 1

CoBpeMeHHbIE
HHTeJJIEKTYaJIbHbIEe N3yuyenune naTunka OCBEIIEHHOCTH.
AATYUKH.
DOYyHKIHOHAIBHbIE N3yuenune crocoOOB CONMpPsKEHUST aHAJOTOBBIX CUTHAJIOB Ha
YCTPOIiCTBA CHCTEM 6a3e mpeodpazoBarens HITT-1.
aBTOMATH3ALNH.
[Ipumeps! pa3muyHbIX coeanHeHn. MccnenoBanye CUrHAIIOB.
3 HcnonHuTenbHbIC DJIEKTPUYECKUE 1IE€NHU B PEIIEHHON CXEME.
MeXaHU3MBbI. Hacrpoiika n mporpaMMupoBanue mpeodpa3oBaTesisi 4acTOThI
ITYB1.
[IyTh TPOXOXIEHHE CHUTHAJIOB B YCTPOWCTBE IOXKAPHOU
4 IMo:xapHbie cUCTEMBbI CUTHAJIA3AIUH.
aBTOMATHKHM. [IpakTHueckast paboTa Mo MPOBEPKE MPABUIBLHOCTH COOPKHU
cxeM coeauHeHust gatuukos c (ITTIKIT).
Moayasb 2
N3yueHne  TEXHUYECKHUX  XapaKTEPUCTUK U  OCHOB
Perynupyromme KoH(purypupoBanus Taxomerpa oBeH TXO01.
ycrpoiictBa (PY). Hacrtpoiika u xoudpurypuposanue [11]] - perynaropa TC4S.
[Tpumep (BoicTpoii HACTPOMKH).
W3ydenue 0CHOB MOCTPOEHUS cUcTeM cOopa nHpopMauu Ha
IIporpaMmupyembie 06aze mporpamMMHpyeMoro JIOTMYECKOro  KOHTpOJIepa ¢
MOJIyJIEM aHAJIOroBOro BBoa/BbiBoa Siemens S7-1200.
Jormreciate N3yueHne  TEXHUYECKUX  XaPaKTEPUCTUK U  OCHOB
koHTpoJL1epsl (IIJIK)
MPOrPaMMHUPOBAHUS MIPOMBIIIJICHHOTO JIOTUYECKOT 0

koHTposuiepa S7-1200.

IIpoMbILLIEHHBIE CETH:

apXUTEKTYpa, Wzyuenne untepdeiicos ITJIK 150 OBEH RS-232, Ethernet
obopynoBanme, JUISA CBSI3U C IIEPCOHAJIBHBIM KOMITBIOTEPOM.
XapaKTePUCTUKH.

o

6. CamocTosiTeibHAsi pa60oTa CTYI€HTOB MO JHCIUILIHHE
6.1. Tembl AJIs1 CAMOCTOSITEJILHOTO U3yYeHHA

Perynarops! TemmepaTypbl IPAMOro e CTBUS.

[TupomeTpuyeckue MUJIIUBOJILTMETPBI.

IToreHnmoMeTpbl. ABTOMaTHYECKHE MIEKTPUY €CKUE ITOTEHIIMOMETPBI.
ABTOMAaTHYECKHUE DJEKTPOHHBIE MOCTOBBIE CXEMbl HM3MEPEHUS TEPMOBJIEKTPHUECKUX
conpotusienuit (TC) u t.1.

EMKOCTHBIE ypOBHEMEPBI.

N3mepenue ypoBHs pasnena ¢as.

OneKTpOMarHuTHbIE (MAarHUTHO — MHAYKIIMOHHBIE) PACXOJOMEPHI.

Kopuomucossie, pacxoqomepsl.

JlaTunku KOHTpOJISI pacxoza (oToKa).

. Pacxonmomepsl 1 103aTOPBI CHIMTYYHX BEIIECTB.
. I'azoanamu3aTopsl.

. XpomaTtorpadsl.

. Braromeps! (rurpoMerpsr).

. AHanmm3aTopsl KUAKOCTH. KOHIYyKTOMETpHI.




15.

N3mepenue myTHOCTH pacTBOpoB. HedenomeTpsi.

16. IlnmotHOMeEpSHI )XuAKKX cpea. CrexTpockomnusi. CIIeKTOMETpHI.
17. JlroMHHECIICHTHBIC JATYHKHU.
18. Buneogatyuku.
19. Temnocueruuku u anektpocueTynku. ACKYD.
20. BecomsmeputensHOE U 103UpYOIee 000pyI0BaHHUE.
21. ludppoBeie u UHPOPMAIMOHHO-IIM(POBbIE AATUYUKHU. VIHTEIUIEKTYyalbHbIM JaTYHK.
OnTOo3/1eKTPOHHBIE TTPEOOPA3OBATEINH.
22. VI3meputenbHbIe TIpeoOpa3oBaTelnd ToKa U HampshkeHHs. TpaHchopMaTopbl  TOKa.
TpanchopMaTOpbl HANPSKEHNUS.
23. I'mapaBaMyecKye UCHOIHUTEIbHBIE MEXaHU3MBI.
24. TIporpammuoe obecriedenue [1JIK. S3piku mporpammupoBanus [IJIK mo crammapry IEC
61131-3.
6.2. IlonroToBKa K NPaKTHYECKUM padoTam
Tabauua 6
Ne HaunmenoBanue
n/n | pa3jiesa AUCHUILIMHBI Conepanne paziena
5 ceMecTp
Moayas 1
TI'ocynapcTBenHas N3yuenue npuHIUIIOB U3MEPEHU B aBTOMAaTUYECKOM PEXHUME.
1. | cucrema npuGopos OnpezneneHrue CUTHAJIOB B THUIMOBBIX (YHKIHMOHAIBHBIX Yy37aX
(Irciu. TEXHUKH aBTOMATHU3AIUU.
PazoMKHYyTOE U 3aMKHYTOE YIIpaBJeHHUE.
Onronapa
Jaruuku pasanunbix | Onpenenenue MOTEHIINATIOB (hyHKITMOHATTBHBIX y3JI0B.
2. | mapamMeTpoB (MccnenoBanue XxapakTEpUCTHK U CXEM COeqUHEHUs PeocTtaTHbIX
U3MepeHus. JATYHKOB)
W3ydeHne 1aTUNKOB TOKAa U HaIIPSKEHUS.
M3ydeHue 1aTYMKOB MAarHUTHOTO MOJISL.
Moayasb 2
Bropuunbie Hacrpoiika u xondurypupoBanue I[IN]J] perymaropa OBEH
1. | u3mMepuTeabHBIE TPM210.
npudopsbI
Pa6ora ¢ mpubopom oBen TPM210 c¢ ucnonws3oBanust u 0€3
UCIOJb30BAaHUSI KOMIIbIOTEpAa IO HACTPOWKE TeMIepaTypbl
H3mepurenbHblie 3MYJIATOpA MEYH.
5 npeodpasoBaren N3ydeHue cxem NOAKIOYEHUS TEMIIEPATyPHbIX 1aTYUKOB.
" | (AII), naTunkm VYnpaBieHue Ha  OCHOBE  TEMIEPAaTypHOM  3aBUCUMOCTH
TeMImeparyp. (Meronuueckue yka3anus creH «OCHOBBI aBTOMATHU3ALIMM).
AHanoroBoe H3MEpeHHE TeMIepaTypbl U IpeodpazoBaHUe
pe3yJIbTaTOB U3MEPEHHS B IIM(PPOBOI CUTHAIL
HU3mepurenbHble
3. npeodpasopareu M3yueHue npoMbIIIIEHHBIX JaTYNKOB AaBJICHUS.
(MII), naTyuKHu
AaBJICHUS.
6 cemecTp
Moayas 1
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CoBpemMeHHbIC

1 HHTeJIeKTyalbHble | [3ydeHne naTurka OCBEIICHHOCTH.
AATYUKH.
DyHKIUOHANBbHBIE | VI3yueHne crnocoOOoB CONMpsHKEHMsI aHAJIOrOBBIX CUTHAJIOB Ha 06aze
2 ycTpoiicTBa cuctem | rnpeodpaszoBaresns HIIT-1.
aBTOMATH3allNH.
IIpumepsl pa3nuuHBIX coeauHEHHMU. lcciaenoBaHue CUTrHANOB.
3 HcnoaHuTeabHbIE | DJIEKTPUUYECKUE LU B PEJICHHON CXeME.
MeXaHHM3MBbI. Hactpoiika u mporpamMmmupoBaHue mpeoOpa3oBaTessl 4YacTOTHI
[TYBI.
IIyTh IpOXOXAEHUE CUTHAJIOB B YCTPOWCTBE IOXKAPHOU
4 IMoxkapHble cHCTEMBbI | CUTHAJIM3ALIHH.
aBTOMATHKH. [IpakTudeckas paboTa 1Mo MpoBepKe MPaBUILHOCTH COOPKH CXEM
coeaunenust natunkos ¢ (IITIKII).
Moayasb 2
N3yuenue TEXHUYECKUX XapaKTEePUCTHK U OCHOB
1 Peryaupyroumue KOHUrypupoBanus Taxomerpa oeH T X01.
' ycrpoiictsa (PY). Hacrpoiika u xoundurypupoBanue IIM]J] - perymaropa TCA4S.
[Tpumep (boicTpoit HaCTpOIKH).
H3yueHue 0CHOB MOCTPOCHUSI cucTeM cOopa nHpopMaliu Ha 6aze
IIporpaMMupyembie MPOrpaMMHUPYEMOTO  JIOTHYECKOTO  KOHTpOIJIIEpa ¢ MOAysieM
5 HOrHYeCKHe aHaJIOTOBOT 0 BBO/A/BhIBONA Siemens S7-1200.
Nzyuenue TEXHUYECKUX XapaKTEePUCTHK U OCHOB
koHTpoJL1epsbl (IIVIK)
IPOrpaMMHPOBAHUS IPOMBIIIJICHHOT O JIOTHYECKOI'0 KOHTpOJUIepa
S7-1200.
IIpomMbInLIEHHBIE
3 ceTu: apxurexkrTypa, | Msyuenue unrepdeiicos I1JIK 150 OBEH RS-232, Ethernet mis
' o0opynoBaHue, CBSI3U C MIEPCOHAJIBHBIM KOMITBIOTEPOM.
XapaKTepPUCTHKH.

6.3. IlepedyeHb TeM /151 KYPCOBOI0 MPOEKTHPOBAHUS

B 6 cemecTpe npenycMoTpeH KypCcOBOM MTPOEKT.

Taoauua 7
Ne
TeMbl 17151 KypCOBOr0O IPOEKTUPOBAHUS

n/m

1. | Beibop KOMIUIEKCa  TEXHMYECKHMX  CPEICTB  aBTOMATH3alMM  JUId  XPaHUJIMII
CEeNbCKOXO035111CTBEHHON MPOAYKIUHU

2. | BpiOop koMmIIeKCca TEXHUUECKUX CPEACTB aBTOMATH3ALUHU J1JIs1 BOJAHACOCHOM CTaHIIMU
Br16op komIiekca TEXHUYECKUX CPECTB aBTOMATH3ALMH /111 KOJIOHHBI peKTU(UKALUN
Beibop KoOMIUIEKCa TEXHMYECKHX CpPEACTB aBTOMAaTH3alUU I  MYKOMOJIBHOTO
IIPOU3BOJICTBA

5. | BpiOop koMIIeKca TEXHUUECKUX CPEACTB aBTOMATU3aLMH [JIs1 KOTEIbHONW YCTaHOBKH

6. | BpiOop koMIIekca TEXHUYECKUX CPEICTB aBTOMATHU3AIMH JJIs XO35CTBa MTHUIIEBO/ICTBA

7. | BpiOop KOMILJIEKCA TEXHUUYECKUX CPEICTB aBTOMATU3ALMH JJIs1 MOJIOYHOI'O IIPOM3BO/ICTBA

8. | BriOop koMIIIeKca TEXHUYECKUX CPEICTB aBTOMATHU3AIMH JIJISl 3€PHOXPAaHUITHIIL]
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9. BBI60p KOMIIJICKCAa TCXHUYCCKUX CPCACTB aBTOMATU3aIWUN JJI TCINIMYHOI'O KOMILJICKCA

10. | BriOop KOMIIEKCa TEXHHYECKUX CPEACTB aBTOMATH3ALMU JUIS Ta30pacHpeaesuTeNbHON
CTaHLUU

11. | Beibop koMIjIeKca TEXHUYECKUX CPEACTB aBTOMATH3AIMH JIJI1 KOMITP ECCOPHOM CTaHIIUH

12. | BeiOop KOMIIJIEKCA TEXHUYECKUX CPEJCTB aBTOMATH3AIMK JIJIsl TIPOM3BOJICTBA CIIMBOYHOTO
Macia

13. | Beibop koMIlIIeKca TEXHUIECKUX CPEICTB aBTOMATU3AIINH IS JIMHHUMA ITPOU3BOJICTBA XJeba

14. | Boibop xoMIIIeKca TEXHUYECKUX CPEeICTB aBTOMATHU3AlMK ISl ITpoliecca OYMCTKH ra3a oT
CepoBOIOposia

15. | Boibop koMIUIeKca TEXHMYECKHUX CPEICTB aBTOMATH3AlMM I Tpoliecca HeTEeNOBYIIKU
HedTenapka

16. BI)I60p KOMIIJICKCA TCXHUYCCKUX CPCACTB aBTOMATU3alINH JIJIsI TOMATHOI'O ITPOU3BOACTBA

17. | Bolbop KoMIIJIEKca TEXHUYECKHX CpEICTB aBTOMATHU3alMM Uil achajbTOOETOHHOIO
IIPOM3BOJICTBA

18. | BrIOop KOMIIIEKCa TEXHUYECKUX CPEJCTB ABTOMATH3AIMH M CHCTEM ITO’KaPHOH aBTOMATHKH
JUIS IPOMBIIIJICHHBIX U T'PAaXAAHCKUX O0BEKTOB

19. | Beibop KOMILIEKCa TEXHHUYECKHX CPEICTB aBTOMATH3AIUU ISl IEHTPAIHLHOTO TEIJIOBOTO
mynakTa (L{TIT)

20. | Beibop KOMILIEKCA TEXHHYECKUX CPEICTB aBTOMATU3AIMH JJISl TETIOAICKTPOCTAHIIAN

Conepxkanue KypcoBOro IIPOEKTa

Bsenenue
. XapakTepucTHKa 00bEKTa aTOMAaTH3alNH (KpaTKO€E OMKCaHKE TEXHOJOrHYECKOr0 MpoIecca)
. BEIOOp KOHTPOJIMPYEMBIX U PEryJIUPYEMBIX ITapaMeTpPOB

. Pa3paboTka QpyHKIIMOHATBHONW CXeMbl aBTOMATH3AIIH

1
2
3
4
5. BIO0Op TEeXHUYECKUX CPEICTB aBTOMATH3AIMHT
6. bo6op UCTIOTHUTENBHBIX YCTPONUCTB

7. Pacuer HaA€KHOCTU OCHOBHOT'O U3MEPHUTEIHHOT0 MMPE00pa3oBaTeIs
8. Pa3paboTka NpUHIUITHATBHON CXEMbI aBTOMATH3AI[UU

9. 3axmoueHne

O06beM KypcoBOro MPOeKTa JOJKEH ObITh He MeHee 15 cTpanuil meyaTHOro Tekcra popmata A4

Y4eOHo — MeTOAMYECKOE 00ecTIeYeHHe CAMOCTOSITEIbLHO PadoThI
1. Pemernsik E.Il. YnpaBiieHue TeXHUUYECKMMU CHUCTEMaMH [DJEKTPOHHBIN pecypc]:
KOHCIEKT JIeKIIMH IS CTYZCHTOB crienuaibHOCTH «[lummeBas HHXeHepus: MaJbIX MPEanpUsATHID /
Pemernsak E.Il.— OnektpoH. TekcroBble nanHble.— CapaToB: CapaTOBCKHiIl rOCyJapCTBEHHBIN
arpapublii yHusepcuter umenun H.M. BaBuioa, Bysosckoe oOpazoBanue, 2016.— 207 c. —

http://www.iprbookshop.ru/8147.— 5BC «IPRbooks»
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2. Cxuptnagze A.J., BopomoB B.H., bopuckun B.IIl., ApTomaTtuzanus
IPOM3BOACTBEHHBIX MPOLECCOB B MamMHOcTpoeHu: yueonuk / A.I' Cxuptnanze., B.H. Boponos,
B.I1. bopuckun.- Crapsrit Ockon: THT, 2016.-612c. MmeeTcs Ha kadenpe.

3. [epbuna HO.B. Texnuueckue cpencTBa aBTOMaTU3alUU U YIpaBieHUs: YueOHOe

nocobue; Mock. roc. yH-T tedatu. M.: MI'VII, 2015. 448 c.

7. OueHoO4YHbIE CPeACTBA
7.1. Bonipocsl Kk 1-ii u 2-if py0OeskHoii aTTecTanum 6-ro ceMmecTpa

Bomnpoce! k 1-ii py0eskHol aTTecTanuu

1. OcHoBHbIe OHATHUSA U onpeneneHus TCA.

2. OYHKIIMM aBTOMAaTU3UPOBAHHBIX CHCTEM VIpaBIEHUS H TpeOOBaHUS K HUM:
(MonuTopunr, YupasieHue. ABTOMaTHIECKOE YIIPABJICHHUE).

3. [Ipumep - perynsTop TemnepaTyphl.

4, MeTtponoruueckue XapakTepUCTUKUA U3MEPUTENbHBIX TPUOOPOB U YCTPOMCTB.

5. [Tpubops! 11 u3MepeHus Temmepatyp. TeMmnepaTypHble IKabL.

6. KoHTakTHBIE JaTYNKH (TEPMOMAPHI U TEPMOMETPHI COMPOTHBICHUS ¢ YHU(DUIIMPOBAHHBIM
BBIXOAHBIM CUTHAJIOM). TepMHUCTOD.

1. MaHOMEeTpHYECKHI CITOCO0 M3MEPEHHUsT TEMITePaTyPhI.

8. TepMoMeTpbl, OCHOBAaHHBIE HAa PACUIMPEHUH TBEPbIX TEJL.

9. HekoHTakTHBIE JaTYUKU TEMIIEPATyphl (MIUPOMETPHI U3ITYUEHUS).

10. Perynsaropsl TemnepaTypsl IpAMOro A€ CTBUSL.

11.  IMupomerpuueckue MHUJUTUBOJIbTMETPBI. [ToreHmomeTpsl. ABTOMAaTHYECKHUE
ANEKTPUYECKUE TTOTEHIIMOMETPHI.

12. ABTOMAaTHYEeCKHE DJIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEPEHHS TEePMOIICKTPUUECKUX
conpotusienuit (TC) u T.1.

13. OmpeneneHue MOHATHS «JaBJIEHUE», U COOTHOIIEHHE MEXAY EIUHHUIIAMH JaBJICHUS.
Knaccudukanus npubopoB 1715l U3MEPEHUS AaBJICHUS 10 BULy U3MEPSIEMOTrO 1aBIICHUSI.

14.  Knaccudukanus npuOOpoB IJIs U3MEPEHUS AaBJICHUS O MPUHIUITY AeHCTBHS.

15. Knaccudukanus TpyXKUHHBIX TOpUOOpOB [Nt HM3MEpPEHHs] JaBJICHHUS [0 THUITY

YyBCTBUTEJBHOTO »dyieMeHTa. [loHsATHE «moOBepka» pabouero HW3MEpPHUTENLHOTO Mpudopa.
Knaccudukanus norpenHocTei.

O06pa3er Ousera Kk mepBoi pyOexXHOM aTTecTaluu
I'PO3HEHCKUI T'OCYJAPCTBEHHBIA HE®@TSIHOM TEXHUYECKU YHUBEPCUTET
NM.AKAJI. M.JI. MWJIJIMOHIINKOBA
HNHCTHTYT 3HepreTuKu
HucuumivrHa "TexHuyeckue cpeacTBa aBTOMATH3AIUM U ypaBJieHus "
I'pynna Cemectp
buner Ne 1
1. OcHoBHble noHATUA U onpeneneHust TCA.
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2. ®yHKIMY aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBJeHUs U TpeOoBaHuUsA K HUM: (MOHUTOPHUHT,
VYrupasnenne. ABTOMATHUYECKOE YIIPABICHHE).

[Tonnuce npenonasaTess

Bonpocel ko 2-ii py0exHoii aTTecTauuu

1. YCTpoiiCcTBO, TMPUHIUI JAEWCTBUS U 00JacTh NPUMEHEHUS NPUOOPOB C YHPYTUMHU
YyBCTBUTEIBHBIMH JIEMEHTAMHU.

2. TenzopesuctopHsle  U3MEpUTENbHBIE  NpeoOpa3oBaTeNd  CUJBI M JaBJICHUS
(cunousmepuTenu, TeH30IMHAMOMETPHI).

3. [Tpubops! 11 usmepenus yposHs. [lonnaBkoBsie 1 OyilKOBBIE yPOBHEMEPHI.

4. l'unpocraTuueckue  ypoBHeMephl.  YJIBTpa3BYKOBbIe  ypoBHeMephl.  PamapHbie
(MUKpPOBOJIHOBBIE) YPOBHEMEPHI.

5. EmkoctHbIe ypoBHEMepbl. CUTHANM3aTOPHl YpoBHS. MI3MepeHue ypoBHs pasjaena ¢as.

6. [TpuGops! ans u3MepeHus: pacxoja. DJIEKTPOMAarHUTHbIE (MATHUTHO — MHAYKIHUOHHBIE),
YJIbTPa3BYKOBBIE PACXOJIOMEPBHI.

7. KopuonucoBsie, BUXpeBble (BUXPEaKyCTUUECKUE) PACXOIOMEPHI.

8. TennoBbie, CKOPOCTHBIE (TypPOMHHBIE) PACXOIOMEPHI.

9. Pacxomomepsl TOCTOSIHHOTO U IEPEMEHHOI0 MPUHLIKIIA [Tepenajaa 1aBJIeHHUs .

10.  Pacxomomepsl M 103aTOPBI CHITyYHX BEIIECTB.

11.  T'azoananusaTtopbl. TepMOKOHAYKTOMETPUYECKHE Tra3oaHalIu3aTopbl. TepMOMarHuTHbIE
ra30aHajln3aTophl.

12.  DnexTpoxuMHUYEcKHe ra30aHalIn3aTophl.

13. OnTuko-abcopOuMOHHBIE Fra30aHATN3ATOPEI.

14.  TInameHHO-MOHW3AIMOHHBIE Ta30aHAIN3ATOPHI.

15.  Xpomatorpadsr.
16.  Bnaromepsl (TUTPOMETPHI).

OO6pa3er 6mteta KO BTOPOH pyOeKHOM aTTeCTaIluu
T'PO3HEHCKUH 'OCYJIAPCTBEHHBIA HE®TAHON TEXHUYECKUI YHUBEPCUTET
UM.AKAJ. M.JI. MUIJIAOHIIIUKOBA
HNHCTHTYT 3HepreTuKu
JucnunirHa "TexXHu4ecKkne cpeicTBa ABTOMATH3AIUM U YIIPaBJIeHus "
I'pynna Cemectp
Bbuner Ne 12

1. Pacxomomepsl U 103aTOPHI CHIMTYYHX BEIIECTB.
2. TeH30pe3UCTOPHBIE U3MEPUTENLHBIE TPEOOPA30BATENH CUJIBI U AABJICHUS (CHIOU3MEPUTEINH,
TEH30AMHAMOMETPHI).

[Topnuce npenoxasaTens

7.2. Bonpochl K 3a4eTy 5-ro cemecTpa
1. OcHoBHble noHsATuA U onpenenenus TCA.
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12.

13.

14.
15.

16.

17.

18.
19.

20.
21.

22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.

@OyHKUMN aBTOMATU3UPOBAHHBIX CHUCTEM YIpaBieHUs U TpeOoBaHUS K HUM: (MoOHUTOpHHT,
VYnpasnenue. ABTOMaTHUECKOE YIIPaBJIEHUE).

[Ipumep - perynsaTop TemmnepaTyphl.

MeTposioruueckue XxapakTepUCTUKU U3MEPUTENIbHBIX TPUOOPOB U YCTPOICTB.

[TpuGops! 11 U3MepeHus Temnepatyp. TemnepaTrypHble ILKaJIbl.

KonTakTHbIE HaTyuku (TepMomapbl U TEPMOMETPHI CONPOTUBIEHUS C YHU(PUIIMPOBAHHBIM
BBIXOAHBIM CHTHAJIOM). TepMHUCTOD.

MaHoMeTpHuUuecKHii Crtoco0 U3MEpPEHUs TEMITePaTyPhI.

TepmomeTppl, OCHOBaHHBIE HA PACIIMPEHNUH TBEPIBIX TEJL

HekoHTakTHBIE JaTYUKU TEMIIEPATyphl (MUPOMETPHI U3TYUCHUS).

. Perynsarops! TemnepaTtypsl IpsMOro JeiCTBUS.
. [lupomeTprueckue MULITMBOIBTMETPBI. [loTeHIIMOMETpBl. ABTOMATHYECKHUE DJIEKTPUUECKHUE

MIOTEHIIMOMETPBHI.
ABTOMAaTHYECKHE AJIEKTPOHHBIE MOCTOBBIE CXEMbl HM3MEPEHUS TEPMOIJIEKTPUUECKUX
conpotusiennit (TC) u 1.14.

OmnpeneneHue MOHATHS «IaBJICHHE», U COOTHOLIEHME MEXKIY C€IWHULAMU JIaBJICHUS.
Knaccudukanus npubopoB 11l U3MEPEHUS AABJIECHUS 10 BULy U3MEPSEMOTrO 1aBJICHUS.
Knaccudukanus npubopoB sl U3MEPEHUS AABJIECHUS 110 IPUHIUITY 1EHCTBUSL.
Knaccudukanus npy>KuHHBIX IPUOOPOB 1715 N3MEPEHUS JaBICHUS 11O TUILY YyBCTBUTEIILHOIO
anemenTa. [lonsTHe «moBepka» pabouero wusMmepurenbHoro npubopa. Knaccuduxamus
MOTPENTHOCTEM.

YcTpolcTBO, TPUHIMIT ASHCTBUS W 00JacTh NPUMEHEHUS MPHOOPOB C  YINPYTHMH
YYBCTBUTEIbHBIMH 3JIEMEHTAMH.

TeH3ope3ucTopHbIE U3MEPUTENIbHBIEC TPE0OpPa30BaTENN CUIIBI U TAaBJICHUS (CHIOU3MEPUTENH,
TEH30AMHAMOMETPHI).

[Tpubopsr mist u3mepenus: ypopHsi. [TornaBkoBsie 1 OyIIKOBBIE ypPOBHEMEPHI.
I'mppocratnueckue YPOBHEMEDBL. Y apTpa3sByKOBbIE YPOBHEMEDBL. Panapusie
(MMKpPOBOJIHOBBIE) YPOBHEMEPHI.

EmxocTHBIE ypoBHEMephl. CHTHANMM3aTOph! ypoBHS. M3MepeHue ypoBHs pa3zaena das.
[Tpubopsl 111 M3MepeHus pacxoja. IDJIEKTPOMArHUTHbIE (MarHUTHO — HWHIYKIMOHHBIE),
yIBTPa3BYKOBBIE PACXOIOMEPHI.

KopuonucoBsie, BUXpeBble (BUXPEAKYCTUUECKUE) PACXOIOMEPHI.

TenoBsle, CKOPOCTHBIE (TYypPOMHHBIE) PACXOAOMEPHI.

Pacxomomepsl TOCTOSIHHOTO U IEPEMEHHOI0 MPUHLIKIIA [Tepenaja 1aBJIeHHUs .

JlaTuuku KOHTpOJIA pacxona (I0ToKa).

Pacxonomepsl U 103aTOPBI CHITYYHX BEILIECTB.

l'azoananuzaropbl. TepMOKOHAYKTOMETPUUECKUE Ta30aHAIM3aTOpbl. TepMOMAarHUTHHIE
razoaHajin3aTophl.

DNEeKTPOXUMUYECKUE ra30aHAIN3aTOPBI.

OnTuko-a0bCcopOIIMOHHBIC Ta30aHATH3aTOPHI.

[1namMeHHO0-MOHN3aLMOHHbIE Ta30aHAIN3ATOPBI.

XpomaTorpadsl.

Bnaromeps! (rurpoMerpsl).

Obpasey burema x 3auemy
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T'POBHEHCKHUI TOCYJAPCTBEHHBIA HE®TSIHON TEXHUYECKHUM
YHUBEPCUTET UM.AKA/l. M.A. MUWIJINOHIIUKOBA
HUHCTUTYT SGHEPTETUKU
HucuumnrHa "TexHn4yeckne cpeacTBa aBTOMATU3AUMU U yipaBJjieHus "
I'pynna Cemectp
Bbuier Ne 1
1. OcHoBHble noHsATUA U onpeneneHust TCA.

2. ®yHKIUY aBTOMAaTU3UPOBAHHBIX CHCTEM YIpaBleHUs U TpeOoBaHuUs K HUM: (MOHUTOPHHT,
VYnpasnenue. ABTOMaTHUECKOE YIpaBjIeHUE).

[Toanucek npenogaBaTens [Monnucek 3aBenyromiero kagpeapoun

7.3. BonmpochbI k 1-ii 1 2-ii py0exHO#l aTTecTanuu 6-ro cemecTpa

Bomnpocsl k 1-ii py0eskHoii aTTecTanmumn

1. PeocratHbie (MOTEHIMOMETPUUECKHE) JATUUKH.

2. TeH30pe3ucTopHbIE TaTYUKH.

3. [Ibe30n51eKTpHUECKHE JATUUKH.

4. [IpeobpazoBaTenu ocHOBaHHbIE Ha A dexTe Xoa.

5. JaTtuuku nonoxkenus Bana. [loporoesie JaTYMKU.

6. BecousmepurensHoe U 103upyloiee 000py10BaHUE.

7. beckonTakTHbeie BhIKIIOYaTen (ceHcopsl). LludpoBeie U wHGMOPMAIMOHHO -IIUPPOBHIC
naTyuky. MHTemekTyanbHbli 1aTyuK. ONTOIEKTPOHHBIE TPe00pa3oBaTENH.

8. WHayKTUBHBIE, EMKOCTHBIE I MAarHUTOUYBCTBUTEIIbHBIE OECKOHTAKTHBIE BHIKJIIOYATEIH.
9. OnTHueckre U yiabTpa3ByKOBbIE€ 0€CKOHTAKTHBIE BBIKIIOYATENH.

10.  JlroMHHECUEHTHBIE JATYUKH.

11. Buneomatauku.

12.  Temnmocuerunku u nexrpocuerankn. ACKYD.

13.  TlokaswiBaromme aHaIOroBble W IHQPPOBBIE MPUOOPHL. Perucrpupyromue mprOOpEI.
be3bymakHbie caMOMH CITBI.

14.  JloxanmbHble MHMKpPOIIPOLIECCOPHBIE peryysiToppl. Ha3HaueHne M XapaKTEpUCTHKHU
MHUKPOIPOLIECCOPHBIX PETYIISTOPOB.

Obpaszey bunema x 1-1i pybesicnoti ammecmayuu
T'PO3HEHCKHWH 'OCYJJAPCTBEHHBIA HE®TAHON TEXHUYECKA YHUBEPCUTET
HUM.AKAJ. M.JI. MUWJIJTUOHIIIUKOBA
HNHCTHTYT 3HepreTuKu
Jucuunnuna "TexHu4eckue cpeAcTBAa aBTOMATH3ALMH U yNpaBjeHus "

I'pynna CemecTtp
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Buier Ne 12
1. [Toka3piBarone aHajaoOroBpiec ¥ MUGPOBBIE MNPUOOPHL. Perucrpupyronme mnpudoOpHI.
be30ymakHbIe CaMOIKCITBI.

2. BecousmepuTenbHoOe U JO3UPYIOIIEE 000pyIOBAHHE.

[Tognucek npenogaBaTens

Bonpocsl ko 2-if py0exHoii aTTecTanuu
[IN/] perynupoBanue. 3akonsl peryauposanus. LHIIM perynmupoBanue.
Hopmupytoume npeobpazoBareinu.
OyHK1MoHaNbHbIEe 0710KH. bapbepsl nckpo3amuTsl. biioku nuTanus.

HobdhpeE

W3meputenbHble mpeoOpa3oBaTend TOKAa M HampsbkeHusa. TpaHcdopmaropbl  TOKa.

TpanchopmaTOpbl HAPSKEHUS.

5. DNEeKTpUYECKHE MCHOJHUTEIbHbIE MEXaHU3MBbL. OJIEKTPONPUBOJ C Mpeodpa3oBaresieM
4yacToThl. CepBONPUBOJI. DHKOMEPHIL.

6. Knaccudukanus smextpuyecknx HMM: (1 anekTpoMarHuWTHBIE, 2 3JIEKTPOJBUTATEIBHBIC).
[laroBeie aBurarenu. JIBUratrenan MNOCTOSHHOIO TOKAa. ACHHXPOHHbIE U CHHXPOHHBIE
JBUTATENH.

7. Yupapmsronme kinamnansl. PUM B cucreMax aBTOMATHKHU: JJEKTPOMArHUTHBIC pelie,
AJIEKTPOMArHUTHBIE ITyCKATEIU U KOHTAKTOPbI, TEPKOHOBBIE peJie U IpYyTHeE.

8. Kiaccudukanuus 37eKTpUYECKUX peie M0 NPUHIUILY UX AW CTBUSL.

9. IIneBMaTM4eckue HCIOIHUTENIbHBIE MEXaHU3MBI. [103MIIMOHepH! Ha KIIalaHaX.

10. I'mapaBnuveckre UCTIOJHUTEIbHBIE MEXaHU3MBI.

11. KoHCcTpyKIMu  perynupyrommx opranoB. PO  kmaccuduiupyroTcss B 3aBHCUMOCTH  OT
pErympyeMoro MaTepHalbHOrO (3HEPreTHYECKOro MOTOKAa) - Ha3HAaYeHUe U Kiaccudukanus.

12. O6mee onucanne u knaccuduranus [TJIK. ITJIK 3apydexHOro mpon3Bo/CcTBa.

13. KonTpomnepsl, mpousBoaumsie npeanpustusamMu PO. Kontpomnnepsr 3A0 «Bommar», OBEH,
Texon, M3TA, D3AH, DMHWKOH u T.1.

14. Komnonentsl IJIK. IIpoueccopubie monymu ITJIK. Monynu BBOAa/BeIBOAA aHAJOIOBBIX U
JUCKPETHBIX CUTHAJIOB.

15. Metonuka Bbibopa IIJIK. Beibop kmacca koHTposiepa (MOHOOJIOYHBIM, MOLyJbHBINA, PC-
based, BcrpauBaemsbiil). COOTBETCTBHUE KOHTpoiuiepa MeXIyHapOIHBIM CTaHAapTaM.
Hanuuue cTanzapTHBIX cucTeM MPOrpaMMHPOBAHUS U AJITOPUTMOB HACTPOWKH IapamMeTpoB
KOHTpoJuiepa. BoaMoxHOCTh BU3yanu3aiuu scada.

16. TIporpammuoe obecrieuenue I[1JIK. SI3piku nmporpammupoBanus ITJIK mo crangapry IEC

61131-3.

Obpasey bunema ko 2-ii pybesxicHol ammecmayuu
I'PO3HEHCKUI T'OCYJAPCTBEHHBIA HE®@TSIHOM TEXHUYECKU YHUBEPCUTET
NM.AKAJ. M.JI. MWJIJIMOHIINKOBA
HNHCTHTYT 3HepreTuKu
HucuummmHa "TexHuyeckue cpeicTBa aBTOMATH3AIUM U ypaBJieHus "
I'pynna CemecTtp
buner Ne 12
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1 Jlarunku nosnoxenus Bana. [Ioporoseie 1aTdyuku.

2. DNeKTpOXUMHYECKHE, ONTUKO0-a0COPOLIMOHHbIE, TNIaMEeHHO-UOHU3AI[MOHHbIE
razoaHajan3aTopsl. Xpomarorpadsl. Biaaromeps! (rurpomMeTpsl).

[Topnuce npenonasaTess

7.4. Bonpochl K 3K3aMeHy 6-ro cemecTpa

1. PeocraTHble (MOTEHIMOMETPUUECKHE) AATUYUKH.

2. TeH30pe3ucTopHbIC JTaTYUKY.

3. [Ipe30351€KTpHUECKHE JATUUKH.

4. [IpeobpazoBaTenu ocHOBaHHbIE Ha A exTe Xoa.

5. Jatuuku nonoxenus Bana. [loporoBeie JaT4MKH.

6. BecousmepurenbpHOe 1 103Upyloliee 000pyI0BaHNUE.

7. beckonTakTHBIE BBIKIIOYATETH (ceHcophl). [ludposrie u mHbOpMaMOHHO-ITU(DPOBBIE
naTyuku. MIHTemekTyanpHbli 1aTyuK. ONTOANIEKTPOHHBIE TPeo0pa3oBaTeNu.

8. WHayKkTuBHBIE, €MKOCTHBIE, MATHUTOYYBCTBUTEIbHBIC, ONTUYECKUE U YIbTPa3BYKOBHIC
OECKOHTaKTHBIE BBIKIIIOYATEIH.

9. JIroMUHECIIEHTHBIEC JATUYUKH.

10. Buneomatuuku.

11. Tennocuerunku u snekTpocuetynku. ACKYD.

12.  Tloka3pIBalIMe aHAJIOroBbie W LHUQPOBBIC NPUOOPHI. Permcrpupyromiue mpuOOpEI.

be30ymakHbIE CAMOTHCIIBI.

13.  JloxanmbHbIE MHKpPONpPOLIECCOPHBIE peErynsTopbl. Ha3HaueHne W  XapaKTEPUCTHKU
MHUKPOIPOLIECCOPHBIX PETYJIATOPOB.

14.  IIM]J perynupoBanue. 3akoHbl peryaupoBanus. ILIIMM perynmuposanue.

15. Hopmupytommue npeodpa3oBaTein.

16.  ®yukuuoHanbHBIE 0JI0KH. Bapbepbl HCKpO3aNUTHL. biIOKK TUTaHUS.

17.  H3mepurenpHbie NpeoOpa3oBaTeIM ToOKa W HampspkeHus. TpaHcpopmaTopbl ToOKa.
TpanchopmaTopsl HANIPSHKEHUS.

18.  DnekTpuueckue HCIOIHUTEIbHBIE MEXaHU3Mbl. DIIEKTPOIPHUBOJ C IMpeoOpa3oBaTenemM
4gacToThl. CepBONPUBOI. DHKOAEPHI.

19.  Knaccudukamnus snekrpudeckux UM: (1 sneKkTpoMarHUTHBIC, 2 DJIEKTPOABUTATEIbHBIC).

[IlaroBeie ABUTaTENM. I[BI/IFaTCJ'II/I IIOCTOAHHOI'O TOKA. ACI/IHXPOHHBIG N CMHXPOHHBLIC JIBUI'aTCJIN.
anaBJImomHe kimananel. PMM B cucremMax aBTOMAaTHKH: QJICKTPOMAruuTHBIC  PCIJIC,
QJICKTPOMArnHUTHBIC IYCKATCIIM U KOHTAKTOPbI, TCPKOHOBLIC PCJIC U APYT'HC.

20.  Kiaccudukanus 3JeKTPUICCKUX PeJie MO MPUHIUITY X IS CTBHS.
21.  [THeBMaTHYECKHE HCIIOJHHUTEIbHBIC MEXaHU3MBbI. [103UIIMOHEPHI HA KiIallaHaX.
22. lMuapaBIUYecKre UCIIOTHUTEIIbHBIC MEXaHU3MBI.

23.  KoHcrpykuum peryiupyromux opraHoB. PO kmaccuguuupyroTcss B 3aBHCHMOCTH OT
PEryIHpPyeMOro MaTepUaIbHOTO (JHEPTETHYECKOT0 TIOTOKA) - HA3HAYCHHE U KJIACCHU(HKAIIHSL.

24.  Oomiee onmucanue u knaccuduranus [TJIK. TTJIK 3apy6exxuoro npoussoactsa. Advantech
TaitBanb, Schneider Electric, ®panuus, Omron, Mitsubishi Electric SInonwus, Siemens, Wago,
Beckhoff I'epmanus.

25.  Koutpomnepsl, npousBonumeie mnpeanpuatusmMu P®. Kontpomnepsr 3A0 «Bommary,

OBEH, Tekon, M3TA, 53AH, DOMHWKOH u T.71.
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26.  Kommonents I1JIK. [Ipomeccopusie moxymu [TJIK. Moxynu BBO/1a/BBIBO/Ia aHATIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.
27.  Meronuka Beioopa I1JIK. Beibop kiacca koHTpoiepa (MOHOOJIOYHBIN, MOy IbHEIH, PC-
based, BctpauBaembiii). CoOTBETCTBHE KOHTpoJiepa MexayHapoaHbiM craHmapTaMm. Hamudne
CTaHJaPTHBIX CUCTEM NPOTrPAMMUPOBAHMS U aJTOPUTMOB HACTPOMKHU MMapaMeTpoB KOHTPOJLIEPA.
Bo3moxxkHOCTh BU3yanu3aiuu scada.
28.  Ilporpammuoe obecneuenue [1JIK. f3piku nporpammuposanus IJIK no crangapry |IEC
61131-3.

O0pa3er 6unera K HK3aMeHy

I'POSHEHCKWHN T'OCYJIAPCTBEHHBIA HE®TSIHOM TEXHUYECKUHN
YHUBEPCUTET UM.AKAl. M. MIJIVIMOHIIINKOBA
HUHCTUTYT SGHEPTETUKU
HucuumnrHa "TexHn4yeckne cpeIcTBa aBTOMATU3AUMH U ypaBJjieHus "
['pymma Cemectp
Buier Ne 1
1. OcHoBHbIe TTOHsATHS U onpeaeneHuss TCA.

2. ®yHKIMM aBTOMATU3UPOBAHHBIX CUCTEM YIpPaBJIeHUs U TpeOoBaHus K HUM: (MOHUTOPUHT,
VYrupasnenre. ABTOMaTHUYECKOE YIIPABICHHE).

ITonnucek npenoxasarens [Tonmucek 3aBenyromiero kapeapou

7.5. Tekymuii KOHTPO.JIb

OO0pa3zer MpakTHYECKON pabOThI
N3ydenue criocoOOB CONpsKEHMs aHAaJOTOBBIX CUTHAJIOB Ha 0ase mpeobpaszoBartens
HIIT-1
I{ens paboThI
O3HaKOMHUTBCSI C YCTPONMCTBOM M TEXHMUYECKHMHU XapaKTepHUCTUKaMH MpeoOpa3oBaTens
temnepatypsl OBEH HIIT-1, u3y4uTh €ro OCHOBHbIC (YHKIIMM WU TMPHUOOPECTH HABBIKH
KOH(QUTYypUPOBAHUS U TPUMEHEHUS TpeodpazoBaTens B cCHCTeMaxX aBTOMAaTH3AIUH.

Conepxanue paboThl

a) N3yunTh BO3MOKHOCTH U 0COOEHHOCTH J1a00paTOPHOT0 KOMILIEKCa.

0) M3yunTh Ha3Ha4yeHHE, TEXHUYECKHE XapaKTEpPUCTHKH Ipeodpa3zoBaTess
temnepatypsl OBEH HIIT-1.

B) W3yunTth npUHLHKIIBI KOHQUTYpUPOBaHUS U pabOThI MpeoOpa3oBaTers.

r) JloMma, pH MOATOTOBKE K padoTe:

M3YYUTh OCHOBHBIE BOZMOXKHOCTH NporpaMMHoi cpezbl «Konguryparop HIT01»;

COCTaBUTH MOCIIEI0BATENIbHOCTh KOH(PUTYpUPOBaHUS TpeoOpa3oBaTes.

1) B nabopartopuu:

- TMpOWTM TeCTUpPOBaHHE MO (YHKIUMOHAJIBHBIM  BO3MOXHOCTSAM, MPUHIUIIAM
KOHGUTYpUPOBaHUS U pekUMaM paboTsl mpeoOpazoBarens Temnepatypsl OBEH HIIT- 1;
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- ocBouTh mnporpammuyioo cpeny «Konourypatop HIIO1» nns xondurypupoBanus
npeobpazosarens HIIT-1,;

- CKOH(UTrypUpoBaTh peodpa3oBaTelib B COOTBETCTBUU C BBIIAHHBIM 33JaHUEM;

- IIPOBECTH dKCIIEPUMEHTAJIbHbIE UCCIIEIOBAaHUS 33JaHHBIX BAPUAHTOB PEXKUMOB PabOThI
npeodpa3zoBaTeisl, IPOBEPUTH MPABUIHLHOCTD BBIIOJIHEHUS TOCTaBJIEHHON 3a4auu;

- HOJITOTOBUTH OTYET U C/IETaTh BHIBOABI MO padoTe.

O6mmue cBeneHns 00 u3ydaeMoM o00py10BaHUHI

Hzydaemoe 000pya0oBaHHE PACIOIOKEHO B MOJYJIE€ CONPSDKEHUSI CUTHAJIOB, BHEIIHUN BUJL
KOTOPOT'0 IPE/ICTaBJIECH pHC. 1.

B nannoii naGopaTtopHoii paboTe ucnons3yercs nmpeodpasosarens temnepatypsi OBEH
HIIT-1, BHEmIHUI B KOTOPOro NPEACTaBIIEH Ha puc. 2.

W3meputensHblii  mpeobpaszoBatens  Temmepatypsl OBEH  HIIT-1, Ttexnuueckue
XapaKTEPUCTUKU KOTOPOTo MPEACTaBIEHbI B Ta0. 1, COBMECTHO C BXOJAHBIMU JaTYMKAMU
IpeHa3Ha4YeH i1 NpeoOpa3oBaHUs 3HAYEHMs] TEMIIEpPAaTypbl B YHU(UIMPOBAHHBIA CHTHAJ
noctostHHOro Toka 0.. .20 MA i 4.. .20 MA.

Ha puc. 3 npencraBieHbl CTPyKTypHasi CXeMa M CXeMa IOJKJIIOUEHUs npeolOpa3oBaTens
Osen HIIT. B Ttabn. 2 npeacraBiieHbl XapaKTEPUCTUKU BO3MOXKHBIX JaTUUKOB M BXOJHBIX
CUTHAJIOB, IPUMEHSEMBIX COBMECTHO C IIPE0OPa30BATEIIEM.

D ==
T Z
Puc. 1. Monyns conpsbkeHus Puc. 2. Buemnuii Bug
CUI'HAJIOB npeodpazoBarens temmeparypsl HITT-1
GND bon +248
4 4
il Ay —
UAN Cr
gmen o T T ey
- X = et "}
- R Yo | 4 [ N~
+5B (21 =1 J-‘
6 USB 9 I+
les] USB KPAHT-| \ "‘2:. T ™m

0)

Puc. 3. CtpykrypHas cxema (a) u cxema noakitodeHus (6) mpeobpazosatens Osen HIIT-1

Tabmuma 1

XapakTepucTHKA 3HayeHue

12.. .36 B mocTostHHOTO

Hanpsoxenue nutanus
HaIpsHKEHUS
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[TorpebiisieMblii TOK: 1Tl pabovero pexxuma JJist
pexuma KoHpurypupoBanus (nmutanue ot USB)

He 6osee 35 MA He Ooitee 50
MA

HomMuHaneHbBIN qUaa3oH BEIXOAHOT'O TOKA

0..20n 4..20 MA

OyHKIKA TPeodpa30oBaHMsI BXOJHBIX CUTHAJIOB

MOHOTOHHO BO3pacTaroIast Uix
yOBIBaromIas

HenuneiiHocTh mpeoOpa3oBaHus

+0,1%

PaspsHocTh ananoro-nudpoBoro
npeoOpa3oBatensi: Mpu padoTe ¢ TepMOMETpaMu
COMPOTUBIICHUS TP PabOTE C TEPMOIapaMu

He MeHee 15 ouT He MeHee 14
our

Pazpsanocts LIAIT He MeHee 11 our
Homunanbnoe, npu unut=24 250 Om

3HaueHune B

COIPOTHUBJICHHS B

HArpy3KH MakcumaiibHO€, IPU UMUT=36 1200 O

B

IIpenBaputenbHbINA TPOTpeEB

He 6osee 15 mun

Bpewms ycTtaHOBIEHHMS BBIXOJHOTO CUTHAJIA

He 6oiee 3 ¢

Utcpdetic cszu ¢ [1IK

USB2.0 Full Speed

OcHoBbI KOHpUTypupoBaHus peodpazoBarens remieparypst OBEH HIIT-1

Kondurypuposanne mpeodpazoBatens temmneparypsl OBEH HIIT-1 ocymectBusiercs B

CIeNyIOIIEel MoCIeJ0BaTeIbHOCTH: IS 3aIlycKa MpOrpaMMbl HEOOXOAMMO Ha pabodeM cToiie

Windows iBa bl IETKHYTh KYPCOPOM MBI IO COOTBETCTBYIOIIEMY spibIKy (KoHduryparop
HIIT). IIpu koppekTHOM moOnKIO4YeHHH mpeodpasosarens k IIK mosButcs cooOmeHue o

nonkiodeHHOM COAT -mopTe (1o ymomaaauro COJI/6), mociie 4ero mosiBUTCS CTapPTOBBIN dKpaH
KoH(puryparopa (puc. 4);
B OTKPBIBIIEMCS] OKHE HE0OXOIUMO BBIOpaTh MIUTKY «HacTpoitkuy;

B nosiBuBIIEMCsl OKHE HACTPOEK MapaMeTpoB (puc. 46) MOJIEHO CAeNaTh CIEAyIONIee:
- B BBIIIAAAKOIIIEM MECHIO BBI6paTI) THUII UCITIOJIL3YEMOI'O JaTYHKaA,

Puc. 4. Okna xoHdurypatopa HHT
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- 3aJ1aTh IPaHULIbI IPe0Opa30BaHuUs TEMIIEPATypbl B TOKOBBINH curHai (cM. okHa «HukHss
rpanuna» u «BepxHsas rpanuuna»), B mpumepe, npeacraBieHHOM Ha puc. 46, 3HaYEHUIO
temnepatypbl 0°C Oyaer cooTBETCTBOBATh TOK 4 MA, a 3HadeHuto Temmnepatypsl 100°C - Tok 20
MA;

- B OKHe «BBIXOJHOI curHan mpu aBapum» MOKHO BBIMOJIHUTH HACTPOWKY BBIXOJHOIO
CHTHaJja MpHU 0OpbIBE 1aTUMKA;

Tabmuma 2
YciaoBHoe YciaosHoe
Jlnana3zon JAnanazon
o0o3HaYeHHE .o o0o3HaYeHHE .o
usmMepenuii, °C u3mMepenuii, °C
HCX paTryuka HCX
TepmoanekTpuueckue
Tepmometpsl conpotusienus no 'OCT P Npeo6pa3oBaTeNH (TepMOTApHI) o
8.625 umu I'OCT P 6651 TOCT P 8.585-2001
Cu 50 (a=0,00426°C") -50...+200 TBP (JI-1) 0...+2500
CulO (a=0,00426 °CY) -50..+200 TBP (JI-2) 0...+1800
50111a=0,00428 °C?) -180...+200 TBP (JI-3) 0...+1800
1001U1 (a=0,00428 °C) -180..+200 THP(M) +200...+1800
PiiO (a=0,00385 °C?t) -200...+750 TXK (J) -200...+1200
ftIOO (a=0,00385 °C’”) -200...+750 TXA(K) -200...+ 1300
771000 (a=0,00385 °C?) -200...+850 TXK (L) -200...+800
5011 (a=0,00391 °C?) -200...+750 THH (2V) -200...+1300
10011 (a=0.00391 °CY) -200... +750 TTIIT (JI) 0...+1750
50011 u 100011 -200...+850 TIIII (5) 0...+1750
100H (3=0,00617 °C%) -55.. 4175 TMK(7) -200...+400

- BKJIFOYUTH/OTKITIOUUTH (DYHKIIUIO KOMIICHCAIIMH XOJIOIHBIX KOHIIOB TepMOMaphI ((hIakoK
«YUYUTBIBATh XOJIOJTHBIN CIaii»);

- mapametpsl «I[locTosHHas Bpemenu ¢unbtpay u «llomoca ¢uiabTpa» oTBewarOT 3a
HaCTPOMKY MapaMeTpoB GUIBTPALMH BXOAHOTO CUTHAJA0;

[Tocnie m3MeHeHUsT HACTPOEK MpeoOpa3zoBaTeNs ClEAyeT Ha)XKaTh KHOMKY «3amucaTh B
npubop». I1ponecc 3anucu Oyner oTodpaxxaTbesi B OKHaX pHcC. S.

DurmiareeTos 3w oioaas CEPROM o npwéan.

Iwmowio 17 Bnoson ) 4

Puc. 5. Otobpaxenue mpoliecca 3aiCH B MaMsTh TPeoOpa3oBaTes

[Topsinok BhIMTONHEHUST PabOThHI

PaGora mo wu3ydeHuro mpeoOpa3oBaTens TEMIEpaTypbl BBINOJHAETCS B  CIEAYIOLICH
MOCIIe1I0BATEIbHOCTH
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1. CkoHurypupoats HIIT ¢ nmomompio nporpammuoro odecneuenust «Konguryparop
HIIT»;

2. Pa3paborats mporpamMmy 0OpaOOTKM aHAJIOrOBBIX CHTHAJOB M 3alMcaTh €€ B MaMsTh
IIPOrpaMMHUPYEMOTr0 pelie;

3. CoOpatb cxemy 11l U3ydeHHsT pabOThl mpeoOpa3oBaTessi TeMOeparypbl (IOJKIIOUHUTH
JaTYUK TeMIepaTypbl KO BXOAQy IpeoOpa3oBareisi, a BbIXOA MpeoOpa3oBarens - K
COOTBETCTBYIOILIEMY aHAJOrOBOMY BXOJYy IPOrpaMMHUPYEMOTO pelle;

4. [IpoBepuTh  MpaBWIBHOCTh  (YHKIMOHUpOBaHUs  mnpeoOpasoBatens HIIT-1 u
IIPOrpaMMHPYEMOT O pEIE.

TpeboBanus K 0TUETY

OTuer 10mKEeH CoaepkKaTh:

a) 1eNb padoThl;
0) napaMeTpbl KOHQUTypaluy Ipeodpa3oBaTes TEMIIEPaTypbl;
B) YIPaBJISIOLIYIO IPOrpaMMy JIsl IPOrpaMMHUPYEMOr0 pelle, peaau3yrollyo 00paboTKy

aHaJIOTOBOT'0 CUTHAJNA;
r) BBIBOIBI TIO paboTe.

KoHTponpHBIE BOTPOCHI

Kakoe natumku MOXHO MOAKIIIOYATH K U3MEPUTEIBHOMY BXOy IIpeodpazoBaTes?
Kaxkue TUIbl BBIXOHBIX CHTHAJIOB JIOCTYIHBI B ipeoOpa3oBatene HITT-17?

Kaxosa pazpsimaocts ALIT HITT-1 npu pabore ¢ Tepmonapamu?

KaxkoB nmopsiiox koHpurypupoBanus npeodpazosarens HIIT-1?

KaxkoBbI npenmMy1iecTBa UCMOIb30BaHUS BBIXOJHOTO curHana 4..20 MmA?

Kak ocymecTBisiercst KOHOUTyprupoBaHHE aHAIOroBoro Bxona peiue [1P1147?
KaxoB nopsinox nporpammupoBanus peie [1P114?

©NOo R WDdE

Kak ocymecTBisieTcst mpoBepka IpaBUIbHOCTH PaOOThI CUCTEMBI?
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Omnuncanue MoKa3areiaci u KPpUTCPHUECB OLICHUBAHUA KOMH@TGHL[I/Iﬁ Ha pa3s/IMYHBIX 3Talax ux q)OpMHpOBaHI/Iﬂ, OIIMCaHU € IIKAJIbl OICHUBAaHUA.

Tabauma 8
Inanupyemble pe3yJbTATHI OCBOEHHSI KOMIIETEHIIMH Kpurepun ouenuBanusi pe3yJibTaroB 00y4eHus HauMeHnoBanue
Menee 41 6ayu10B 41-60 6aytoB 61-80 6ammoB 81-100 6ans0B OLIEHOYHOT' 0
(Hey10BJIeTBOPUTEIbHO) | (YAOBJIETBOPUTEIbLHO) (xopoo) (oTJIMYHO) cpencTrBa

OIIK-8. Crioco6eH BBIMOIHATE HaJIaAKy U3MCPUTCIIbHBIX U YHPABJIOMUX CPECACTB U KOMILJIICKCOB, OCYIICCTBIIATh UX PCTIIAMCHTHOC O6CJ'Iy)I<I/IBaHI/Ie

3name: - craHmapTHbIE 3amaddl  NPO(dEecCHOHATBLHOMN Cdopmuposannsre, CbopMHpoBaHHBIe

JIeATeIIbHOCTH, COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTHH, DparMeHTapHBIC 3HAHMS HeloMHbIC SHAMMS HO coziepKarine CHCTiMagﬂquKHe

TEXHHKY, PUKJIQJHBIC TIPOTPaMMHBIE CPEJICTBA IIPH PEIICHUN OTJENbHBIC

3a1a4 podeccuoHaIbHOM eI TeTbHOCTH. poOesTbl 3HAHUS SHAHHA

Ymems: - yaacTBoBaTh B pazpabOTKe MPOESKTHOU M paboueit

TEXHUYECKOH JOKyMEHTAIIHH, CBSI3aHHOU c

npodeccnoHaIEHON JIeITeNTbHOCTEIO (na OCHOBE

JEUCTBYIOIUX  CTaHAAPTOB M JPYrod  HOPMATUBHOMU VMeHus HomHbIe,

AOKYMEHTAIHH); JIOTTYCKAFOTCSI CdopmupoBanHbie

— - COCTaBIJISITH 3asBKM Ha O0OpYyJIOBaHUE, TEXHUYECKHUE YacTuuHbIC YMEHUS Henonaple ymenus HeBOIILLIIHe yMeHHs

CpefcTBA M CHCTEMbl  ABTOMATH3ALMHM,  KOHTPOJ, OLHGKH

JIMarHOCTHKH, WCTBITAHMA WM YNpPaBIICHMs, 3allaCHbIE YacTH,

WHCTPYKIMH TI0 HUCHBITAHWAM ¥ OSKCIUTyaTallid JaHHBIX

CPeICTB M CHCTEM, TEXHHYECKYIO0 JOKYMEHTAlMI0 Ha WX

PEMOHT.

Bnaoemp: - CcrnocoOHOCTBIO aKKyMYJIHpOBaTh HAy4HO-

TEXHUYECKYI0O MH(OPMAIUIO, OTEYECTBEHHBIN 1 3apyOeKHBIN

OIIBIT B 00JIACTH aBTOMAaTU3aLUK TEXHOJIOTHYECKUX IPOIECCOB B

U TIPOU3BO/ICTB;

- H};BLIKal\fI/I B’I:-IHOJIHSITI) paboThl M0 HalajKe, HacTpoike, CHCTEMATHHCCKOM yeneuisoc i

PCIYIMpOBKE,  ONBITHOH  NpOBEKE,  PErIaMCHTHOMY YactuuHoe BlaJicHuE Hecucremarnueckoe MIPUMEHEHUU CHCTEMAaTH4ECKOe
HaBbIKaMH IIPUMEHEHNE HaBBIKOB HaBbIKOB IIPUMEHEHNE

TEXHUYECKOMY, 9KCIUTyaTaIl[MOHHOMY 00CITYKUBaHHIO

000pyHOBaHHUs, CPEACTB U CHCTEM aBTOMATU3aLMHU, KOHTPOJLA, Z[OHyCIéaIOTCH HABBIKOB

JUAarHOCTUKY,  HCIBITAHUM W YNpaBICHUS,  CPEACTB TpODEIIET

MIPOTPaMMHOTO obecrieueHus, cepTUHUKATMOHHBIM

HCIIBITAHUAM HSHGHHﬁ.

IIpakTueckas
pabota
Bunersi ¢
BOIPOCAMU




8. Oco0ennocTH peaaun3anun AUCHHUITIJINHBI JJISA HHBAJIHUI0B H JINII C
OrpaHM4Y€HHBIMH BO3MOKHOCTSIMHU 310POBbSA

Jns ocymiecTBiIeHHS] TPOIEAYp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOMEKYTOYHON
aTTectaliui O0ydYaroImMXCs co37aHbl (POHABI OIEHOYHBIX CPEACTB, AaJaNTUPOBAHHBIC IS
WHBAIMIOB M JIUI[ C OI'PaHUYCHHBIMU BO3MOMKHOCTSMH 3/J0POBbS U TO3BOJISIONINE OIICHHUTH
JOCTHXKEHHE WMH 3alUIaHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENbHON IMpOrpaMMme pe3yJbTaToB
00y4eHHusi 1 ypoBeHb CPOPMUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamme. @Dopma TpoBeAEHHs ~TEKyLIeH aTTecTallud JJsl  CTYACHTOB-MHBAJIUI0B
YCTaHABIMBACTCA C Y4YETOM HHIUBUAYAIBHBIX ICUXOPH3MUECKUX OCOOeHHOCTeH (yCTHO,
NMUCBMEHHO Ha Oymare, MHCbMEHHO Ha KoMIbloTepe, B (gopme TectupoBaHus u T.1.). [lpu
TECTUPOBAHUH JJIs1 CIA0OBUIAIINX CTYAECHTOB HCIIONB3YIOTCS (DPOHIBI OLIEHOYHBIX CPEACTB C
yKpynHeHHbIM mpudToM. Ha »dKk3aMeH mpuriamaercs CONPOBOXKIAIOUIMNA, KOTOPBIHA
o0ecreurnBaeT TEXHUYECKOE COMPOBOXIEHUE CTyAeHTy. [Ipu HeoOXoIMMOCTH CTYyIEHTY-
WHBAJMy TIPEJOCTaBIseTCs JOMOIHUTEIbHOE BpeMs JJIsl MOATOTOBKY OTBETA HA 3K3aMeHe (Mu
3auere). OOydarommecs C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 370pOBbs M OOydarommecs
UHBAJHUbl OOECIEYNBAIOTCS MEYATHBIMH M JJIEKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu
(mporpaMmbl, y4eOHBIE TIOCOOMS JJIA CaMOCTOSITEJIbHOW paboTel W T.A.) B (opmax,
aJanTHPOBAHHBIX K OTPAHUYEHHSIM MX 3OPOBBS U BOCIIPUSTHS WH(DOpPMALIUU:

1) nans MHBAJIMIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3710POBbS 10 3PEHHIO:

- MJIsl cJIembIX: 3aJjaHUs A BBINOJHEHHUS Ha CEMHUHApax W MPAKTHYECKUX 3aHATUSX
oopmistoTes penabedHO-ToueuHbIM IpudTOM bpaiinsg unm B BuAE SJIEKTPOHHOTO JOKYMEHTA,
JOCTYIHOTO C TTOMOIIBIO KOMITBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOrPAMMHEIM 0OecredeHr eM
JUISL CJETIBIX, TUO0O0 3aYUTHIBAIOTCS ACCHCTEHTOM; MMUChbMEHHBIE 33/IaHHSI BBITIOMHSIOTCS HA Oymare
penbedHO-TOUeUHBIM MpudTOM bpailas wim Ha KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM
MPOrpaMMHBIM 00ECIIEYSHHEM JIJIS CIIEMBIX MO0 HAAMKTOBBIBAIOTCS ACCHCTEHTY; 00YJYarOIIIMCS
JUISL BBITIOJIHEHUS 3aJlaHUsl TPH HEOOXOAMMOCTH TPEIOCTABISETCS KOMIUIGKT IHCBMEHHBIX
MPUHAIIOKHOCTEH 1 Oymara Juisi TuchMa penbeHO-TodeuHbIM mprQTOM bpaiins, koMmbeloTep co
CIIeIAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEUEHUEM IS CIICTIBIX;

- I cJa00BHASIIMX: 00CCIEYNBACTCS WHAMBHIYyaJbHOE PAaBHOMEPHOE OCBEICHUE HE
menee 300 orokc; oOydamomuMmcs A7 BBIIOJHEHUS 33JaHHus [pU  HEOOXOAMMOCTH
IPEAOCTaBISAETCs YBETNUHUBAIOIIEE YCTPOWCTBO; BO3MOXKHO TaKKe UCIONb30BaHUE COOCTBEHHBIX
YBEJIMYUBAIOLINX YCTPOWCTB; 3a/laHUs JUIsl BBIIIOJIHEHUS 3aJaHuil 0POPMIIIIOTCS YBEIHMUYEHHBIM
mpurom;

2) Ui MHBAJM/IOB U JIUI] C OTPaHHYCHHBIMH BO3MOXXHOCTSIMU 3[I0POBbSI MO CJIYXY:

- IS TJAYXMX H ciaadocablmammx: oOecrieunBaeTcsl Hajdudue 3BYKOYCHIIMBAIOIIECH
anmapaTypbl ~ KOJUJISKTUBHOTO  TOJIb30BaHUSA, TPU  HEOOXOAMMOCTH  OOydaroImuMcs
MPEJOCTaBIsACTCS  3BYKOYCHJIMBAIOIIAs  ammapaTypa  MHAMBUAYAJIbHOTO  MOJIb30BaHUS,
MIPETOCTABIISIOTCS YCIIyTH CYPOIIEPEBOIUNKA;

- AJSA CJAENOTJIyXHX JIONMYCKAaeTcss NPUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOLIETO YCIyTH
TH(IIOCYpAONEepeBOTYNKA (TIOMHUMO TPeOOBaHUH, BHIOIHIEMBIX COOTBETCTBEHHO IS CIIETBIX U
TITyXHX);

3) s JMI C TSOKENBIMH HApYIICHUSMH DPEUYH, TIIyXUX, CIA0OCTBIIIANMX JICKIUH U
CEeMHUHapBbI, TPOBOAMMBIEC B YCTHOU (hopMe, TPOBOISATCS B MUCBMEHHOHN (opme;

4) nns MHBAJIHIOB W JIMI[ C OTPAHMYCHHBIMH BO3MOXHOCTSMH 310POBbS, HMEIIINX
HapyLIeHHUs] ONOPHO-IBUIaTeJILHOIO aNnapara:



- Ul JIML C HapyUICHUSIMM OIOPHO-JIBUTaTEJIbHOTO ammapara, HapylIeHUsSMU
JBUTATENbHBIX (YHKIMM BEPXHHUX KOHEUHOCTEH WM OTCYTCTBUEM BEPXHHX KOHEYHOCTEH:
MMCbMEHHBIE 3aJIJaHUS BHIMOIHIIOTCS Ha KOMIIBIOTEPE CO CIELUATU3UPOBAHHBIM POTrPAMMHBIM
obecrieueHMeM MM HAJUKTOBBIBAIOTCS ACCHCTEHTY; BBINOJIHEHUE 3aJaHUl  (TECTOB,
KOHTPOJIbHBIX padoT), IPOBOAUMBIE B MIMCbBMEHHOM (opMe, TPOBOASTCS B YCTHOU (hopMe yTeM
orpoca, 6eceqpl ¢ 00 yJaroImuMCsl.

9. VYueOHO-MeTOaMYECKOE U HH(POPMALIMOHHOE 00ecTiedeHne TN CIUTITHHbI
9.1. Jlureparypa

1. Epmonenko A.Jl., Kammn O.H., Jlucuups H.B., Makapos A.C., ®omun A.C., Xapazos B.I'.
ABTOMaTH3a1Ms MPoLEecCOB HedTenepepabOTKu: y4. moc. ped. n-pa TexH. Hayk B.I'. Xapa3zosa.-
CII6.: ITpodeccus, 2016.-304 c. UmeeTcs Ha kademnpe.
2. Texnuueckne cperncrsa aBToMaTu3anuu U ympaieHus. Yacte 1. KonTpombHo-
U3MEPUTEIBHBIC CPEICTBA CHCTEM aBTOMATHU3allMU M YIpPaBJICHUs [DIEKTpOHHBIA pecypc]:
yuebHoe mnocobue / B.B. TyroB [u gap.]. - DnekTpoH. TekcToBble naHHblE. - OpeHOypr:
Openbyprekuii rocynpapctBenHblid yausepeutet, ObC ACB, 2016. - 110 c. - 978-5-7410-1594-0.
- Pexxum moctyna: http://www.iprbookshop.ru/69956.html
3. Crapoctun A.A. TexHuueckue cpeacTBa aBTOMaTU3alUMU U yNPABJICHUS [ DIEKTPOHHBIN
pecypc]: yuednoe mocodue / A.A. Crapoctus, A.B. JlanteBa. - DieKTpoH. TEKCTOBBIC JAHHEIE. -
ExartepunOypr: Ypansckuii ¢peaepanbubiii yausepeuter, 9bC ACB, 2015. - 168 c. - 978-5-7996-
1498-0. - Pexxum moctyna: http://www.iprbookshop.ru/68302.html
4. Poros, B. A. Texuuueckue cpeacTBa aBTOMAaTU3aLUU U yrpaBieHus: yaeonuk amus CIIO0 /
B. A. Poros, A. JI. Uynakos. - 2-e u3n., ucnp. u gon. - M.: U3natensctBo FOpaiit, 2018. - 352 c.
- (Cepus: Ilpodeccuonansnoe obpaszoBanue). - ISBN 978-5-534-09807-5. Pexxum mocryna:
http://www.iprbookshop.ru/68302.html
5. CmupaoB 10.A. Texnuueckue cpeicTBa aBTOMAaTU3ALMK U YIIpaBlIeHUs: YueOHoe rmocodue.
-2-eusn., crep. — CII0.: U3narensctBO «Jlanby, 2018. -456 c.: un. — (Y4eOHUKH U1 BY30B). Pexxum

noctyma: http://www.iprbookshop.ru/68302.html

9.2. MeTtoauueckue YyKa3aHus [JsA O0y4YalOIIUXC MO OCBOCHHI) JHCHHILIMHBI

(IIpnioxenne).
10. MaTepuajibHO-TeXHHYECKOe o0ecneuyeHue JTUCITHTITIMHBI
Huctumumaa obecriedeHa J1aOOpaTOPHBIMH  CTEHJAMH, KOMIIBIOTEPHBIMH KJIacCaMH,

OCHAIICHHBIMHA MPOCKTOPaMU U UHTCPAKTUBHBIMHU JJOCKAMU.
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JlabopaTopHbIe CTEHIBI:

- Ctenn, Ha 6a3e mporpammupyemoro peryisatopa TPM — 210 B KOMITIEKTe ¢ IMYISTOPOM
ey, st 00y4eHus Mpor paMMHUPOBAHUIO;

- Crenn Ha 6a3e [IJIK OWEN — 154. becnnataoe nporpammuoe odecriedenue CodeSys;

- Ctenn Ha 6aze MukpokoHTposiepa TekoH P — 06. Imeercs Bo3aMoxHOCTh U3yuuTh Y CO
Y TIPOTOKOJIBI CBSI3H;

- MHOTrO(yHKIIMOHANBHBIN CTEH/T 110 BBITOTHEHUIO 10 20 pa3nuyHbIX 1a00paTOpHBIX paboT;
(ITO ne TpedyeTcs)

- TunoBoii koMmyIeKT yueOHOro odopynoBanus "KoHTpOIbHO-M3MEpPHUTENbHbBIE TPUOOPHI U
aBTOMaTHKa', UCHONHEHHE CTeHI0Boe KoMmmbloTepHOoe, KNUIIMA B komrmiekTe ¢ OecriaTHBIM
IIPOrpPaMMHBIM obecrieueHueM Totally Integrated
Automation Portal (TIA Portal).

[TomerneHust a5t CAMOCTOATEIBHON PaOOTHI.

VYueOHast ayauToOpus [UIS CaMOCTOATENbHOW paborel — 4-25, 4-29., aynutopuu
pacnionoxensl r.I'po3nsiii, [Ipocnext Xyceitna Mcaesa 100.

Aynutopun 4-25, 4-29 SBIAIOTCSA KOMITBIOTEPHBIMH KJIACCAMHU C IOCTYIIOM K CETH HHTEPHET,

OCHAII[CHHBIMH JIMI[EH3UOHHBIM IporpaMMHbIM obectieuennem MS Windows u MS Office.
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CocraBuTenb

Cr. npenonaarens Kadenpsl « ATIITDy %/{? f// /Tlamaes B.B/
CornacoBaHo

)
3aB. kadeapont «ATIII» e /Xakumos 3.J1./

Hupextop 1YMP

- /% /Maromaesa M.A./
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Ipunoocenue

Merozmqecxue YKasaHUusA 110 OCBOCHUIO JTUCHHUIIJIMHBI «Texnunueckne cpeacrea
ABTOMATH3allM4 U YIIPABJICHUSA)»

1. MeToanyeckue ykazaHus AJs 00y4alOUIUXCSA M0 IVIAHUPOBAHUIO U OPTraHU3AI UM
BpeMeHH, He00X0IMMOT0 IJIsl OCBOEHUS TUCIUIJIMHBI.

N3ydenne pekoMeHIyeTcs HadaTh C O3HAKOMIEHHS ¢ pabodyell mporpammont
JTUCIUIUIMHBI, €€ CTPYKTypOM M COJEpKaHHeM pa3fenoB (Momayieit), (OHIOM OILEHOYHBIX
CPEACTB, O3HAKOMHTHCS C Y4eOHO-METOMUYECKMM U WH()OPMAIMOHHBIM O0OecledeHHEM
JUCITUTUTHHBI.

JuciumuimHa «TexHM4ecKkue cpeAcTBa aBTOMATH3ALMHU M YNIPABJIEHHUS» COCTOUT U3
16 cBsA3aHHBIX MeXay coO0OI pa3/enoB, O0ECHeYMBAIOIIMX I1OCJIEN0BATEIbHOE H3y4YEHHE
MaTepHana.

O6yuenue no gucuumimHe « TexHnyecKue cpeacTBa aBTOMATH3ALMH U YIIPABJIEHUS
OCYIIECTBJISETCS B CIEAYIOLIHX hopMax:

1. AyautopHbie 3aHATUSA (JTEKIUN U TPAKTUYECKUE 3aHSTUS).

2. CamocrosTenbHas paboTa CTyAeHTa (MOATOTOBKA K JIEKIMSM, HNPAKTUYECKUM
3aHATUSAM, BOIIPOCAaM, CAMOCTOSITENIbHBIM TeMaM MOJITOTOBKM M HMHBIM (opMaM MHUCbMEHHBIX
paboT), a Takke WHAWBUAyalbHAs KOHCYJIbTAIUS C TPEMOjAaBaTesieM IO TeMaM KYpPCOBBIX
3aJlaHUN.

3. HHrepakTuBHBIE (GOPMBI MPOBENCHUS 3aHATUH (JEKIMA-TUCKYCCHS, T'PYIIOBOE
pelieHue npo0jeM NpakTHUECKUX 3aJaHUH B IJIaHE HACTPOEK U KOH(QUTYPUPOBAHUS CTEHAOB U

ap. dopm).

YueOHbIl MaTepuan CTPYKTYpPUPOBAaH M H3Y4EHHME AMCLMIUIMHBI INPOU3BOAUTCA B
TEMaTUYECKOH ITOCIEA0BATEIHOCTU. Kax10My IIPaKTHUECKOMY 3aHATHIO U CAMOCTOSITEIIBHOMY
U3YYEHHUIO MaTepuaia IpeJuecTByeT JeKIHs 0 JaHHOH TeMe. O0yJaronmecs: caMOCTOSTENbHO
MIPOBOJAT IPEABAPUTEIBHYIO IOATOTOBKY K 3aHSATHIO, NIPUHUMAKT AKTUBHOE M TBOPUYECKOE
ydacTue B 00CYXJIEHUU TEOPETUUYECKUX BOIIPOCOB, pa3zdope MpoOJIEMHBIX CUTyalUil U TOUCKOB
nyTel ux pemieHus. MHorue npoOaeMsl, U3y4aeMble B Kypce, HOCST AUCKYCCHOHHBIN XapakTep,
YTO IIPEANOJIAaracT UHTEPAaKTUBHBIM XapaKTep IIPOBEACHU 3aHATUN HA KOHKPETHBIX IIpUMeEpax.

Onucanue mociieq0BaTeIbHOCTH € CTBUM 00yYalomerocs:

[Ipn n3yyeHun Kypca cienyer BHUMATEIbHO CIyIIaTh U KOHCIEKTUPOBATh MaTepHual,
W3J1araeMblii Ha ayAuTOPHBIX 3aHATHAX. J[JI4 €ro MOHMMaHHUS M Ka4eCTBEHHOrO YCBOCHHS
PEKOMEHAYETCS CIAEAYIOIIas MOCIE0BATEIBHOCTD AEHCTBUM:

1. Ilocne oxoHuYaHUs y4yeOHBIX 3aHATUN JUISl 3aKpEIJIEHHs MaTepuajia IpoCMOTPETh U
00/lyMaTh TEKCT JICKIMH, TIPOCITYIIAHHOW CET0IHs, pa300paTh paccMoTpeHHble mpumepst (10 — 15
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2. Ilpu noAroToOBKE K JIEKLIUHU CIEIYIOIIEro AHS MOBTOPUTH TEKCT MPEAbIAYILEH JIEKINH,
OJyMaTh O TOM, Kakasi MOXeT ObITh creayromas tema (10 - 15 MmunyT).

3. B Teuenue Henmenu BBIOpaTh BpeMsl ISl paOOTHI ¢ JUTEpaTypoil B OuOIMoTeke (1o
l4gacy).

4. Ilpu noaroToBKe K MPaKTUYECKOMY 3aHSATHIO TOBTOPUTH OCHOBHBIE ITOHATHUS 110 TEME,
U3y4UTh TpHuMephl. Pemias KOHKPETHYIO CHUTyallMiO, - IIPEIBAPUTEIBHO TIOHSATh, KaKoil
TEOpEeTUUYECKUI MaTepHal Hy’KHO UCIOJIb30BaTh. HaMeTUTh MiaH peuieHus, nonpodoBaTh Ha €ro
OCHOBE pelNTh | - 2 MpakTUUECKUE CUTYyalUH (IIpaK. pabOThl).

2. Meroanyeckune ykazaHusi mo padore o0y4almuxcss BO BpeMsl INPOBeJCHUSs
JIEKIUH.

Jleknuu faroT oOydalIMMCS CHUCTEMAaTU3MPOBAaHHBIE 3HAHMUS MO JHUCHUIUIMHE,
KOHIIEHTPUPYIOT X BHMMaHHE Ha Hauboliee CIOXKHBIX W Ba)KHBIX Bompocax. Jlekiuu oObraHO
U3J1araloTcs B TPAJUIIMOHHOM HJIHM B IPOOJIEMHOM cTHJIE. [[J1s1 CTyIeHTOB B OONIBIIMHCTBE CIIy4acB
B mpobiemHoM cTuie. [IpoOneMHBII CTUIb TO3BOJIAET CTUMYJIHPOBATh AKTHUBHYIO
MO3HABATEIbHYIO JIEATEIbHOCTh OOYYAIOMIMXCS M WX HHTEPEC K IUCHUIUIMHE, (OPMHUPOBATH
TBOPUECKOE MBIIUICHUE, AaKTUBHU3UPOBaTh BHUMAaHHE OOY4YAIONIUXCS IMyTEM IOCTaHOBKHU
POOJIEMHBIX BOIIPOCOB, TTOOMIPSITH IUCKYCCHIO.

Bo Bpems JIEeKIIMOHHBIX 3aHATUH PEKOMEHAYETCsl BECTH KOHCIIEKTHpPOBaHHE y4eOHOro
MaTepuaia, o0pamaTh BHUMaHue Ha GOPMYIHPOBKU U KATETOPHUH, PACKPBIBAIOIINE CYTh TOTO WIIH
WHOTO SIBJICHUS, UJIA MPOLECCOB, BBIBOIbI U TPAKTHYECKUE PEKOMEHIALINH.

KoHcnekT nekiuu myyrie moapas3iessiTh Ha MyHKThI, COOJI0Aast KPAaCHYIO CTPOKY. DTOMY
B OonbIION cTemeHu OyayT crmocoOCTBOBaTh BOIMPOCH IUIaHA JICKIIUU, MPEIIOKCHHBIC
npernogaBarensM. Crenyer oOpamath BHUMAaHWE Ha AaKIEHTHI, BBIBOJBI, KOTOPBIC [I€acT
MperojaBaresib, OTMeuast HanOosiee BaXKHbIe MOMEHTHI B JIEKIIMOHHOM MaTepuaje 3aMedaHusIMU

«BAXKHO», «XOPOIIO 3alIOMHUTH» U T.II. MoxHO ACJIaTh 3TO U C ITIOMOIIBIO PA3HOLBETHBIX
MapKCpoOB WM PYUCK, IOAUYCPKUBAA TCPMUHBLI U OIIPCACIICHUS.

[lenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpAIlleHUM, aOOpeBHaTyp M
cuMBosIoB. OJHAKO TpH JajbHEiIIeld paboTe C KOHCIEKTOM CHMBOJIBI JIy4Illeé 3aMEHUTb
OOBIYHBIMU CJIOBAMU JIJISL OBICTPOTO 3PUTEILHOTO BOCIPHSITHSI TEKCTA.

Paboras Hajg KOHCHEKTOM JIEKIUH, HEOOXOJUMO HCIO0JIb30BATh HE TOJBKO OCHOBHYIO
JUTEpaTypy, HO U Ty JIUTEPATypy, KOTOPYIO JOMOJIHUTEIHHO PEKOMEH/I0BAJ MPEnoiaBaTeb.
VmenHo Takas cepbe3Hasi, KpOonoTJiuBas padboTa ¢ JEKIMOHHBIM MaTepUaIoM MO3BOJIUT IIIyOOKO
OBJIaJIETh TEOPETUUECKIM MaTEPHATIOM.

Temartuka nexiuii naercs B paboueil mporpaMme U CIHUIUINHEIL.

3. MeToan4yeckne YKazanud Oﬁy‘lal()].lll/IMCﬂ Mo MmOArOoTOBKE K IMNMPAKTHYCCKHUM
3aHATUAM.
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Ha mnpaktuyeckux 3aHATUSX INPUBETCTBYETCSI AKTUBHOE Yy4yacTHE B OOCYXKIEHUU
KOHKPETHBIX CHUTYyallMil, ClIOCOOHOCTh Ha OCHOBE IIOJyYEHHBIX 3HAHMM HaXOIuUTh Haumbojee
3¢ eKTUBHbIE PELIEHHs TOCTABJICHHBIX IPO0JIEM, YMETh HAXOUTh MOJIE3HBIN JOMOIHUTEIbHbIN
MaTeprall 10 TEMATUKE 3aHATHIA.

CryneHTy pekoMeHayeTcs CIIeAYIoLasi cXxeMa MOATOTOBKH K 3aHSTHIO:

1. O3HakoMIIEHHE C MJIAHOM MPAKTHYECKOTO 3aHATHS, KOTOPBIA OTpa)aeT CoAepKaHue
MPEJIOKEHHON TEMBI;

2. [IpopabGoTaTh KOHCIEKT JICKIIHH;,
3. [IpounTtaTh OCHOBHYIO U JIOMOJHUTEIILHYIO JTUTEPATYPY.

B mpouecce moAroToBku K MPakTUYECKUM 3aHATUSAM, HEOOXOAMMO OOpaTUTh 0co0oe
BHUMAHHE HA CaMOCTOATEIbHOE M3yUEHHE PEKOMEHA0BAaHHOW JmTeparypsl. Ilpu Bcelt momHoTe
KOHCIIEKTUPOBAHUS JIEKIMUM B HEH HEBO3MOXHO H3JIOKUTHh BECh MaTepuaj HU3-3a JIMMHUTA
ayIUTOpHBIX YacoB. [loaToMy camocTosiTenbHas paboTa ¢ yueOHMKaMu, y4eOHBIMU [1OCOOUSAMH,
Hay4YHOH, CIIPaBOYHOM JIMTEPATYpOH, MaTepHalaMM IEpUOAMYECKMX H3laHuil n HHTepHera
sBIsieTcss Haubosee 3P(EKTUBHBIM METOJOM IMOJTYYEHHS JONOJHUTENIbHBIX 3HAHUH, MTO3BOJISIET
3HAYMTEIBPHO AKTHBU3UPOBATH TIPOIIECC OBJAJACHUS WHQOpMAIMEld, CIocoOCTByeT Oosee
ryOOKOMY YCBOGHHMIO H3y4yaeMmMoro wmatepuaina, (OpMUPYET Y CTYAECHTOB OTHOIIEHHE K
KOHKpPEeTHOI mpobiieme. Bce HOBbIE MOHATH A 110 M3y4aeMoi TeMe He0OXOJMMO BBIyYUTh HAU3YCTh
1 BHECTH B TJIOCCapuil, KOTOPBIH 11eJ1ecO00pa3HO BECTH C CaMOro Hayaja U3yuyeHus Kypca;

4. OTBETHTH Ha BOIIPOCHI IJIaHa JJa00PaTOPHOTO U MPAKTUUCCKOTO 3aHATHS;
5. BBIIIOTHUTE JOMAaIIHEE 3aJaHue;

6. IIpopaboTtaTth 3aaHus U 3a/1a4y;

7. Ilpu 3aTpyaHeHUsIX cHOPMYIMPOBATH BOMPOCHI K MPENOIaBaTEINO.

PesynbpTar Takoil paGoThl NOJDKEH MPOSIBUTHCS B CIHOCOOHOCTH CTYAEHTAa CBOOOAHO
OTBETUTh Ha TEOPETHUUECKUE BONPOCHI, BLICTYNATh U y4aCTBOBATh B KOJIJIEKTUBHOM OOCYKJ€HUU
BOIIPOCOB M3y4aeMO#l TeMbl, IPABUIBHO BBIMOJHATh NPAKTUYECKUE 3aJaHUS U MHBIE 3aJaHuf,
KOTOpBIE 1aI0TCS B (POHE OLEHOYHBIX CPEACTB UCIUIIINHBI.

3. Metoauyeckue ykazaHusi 00y4alOIMMCSl MO0 OPraHU3alMU CAMOCTOATEILHOM
padoThbl.

Ilenp opraHu3anuu CcaMOCTOSITENBHOW paboTel 1o auciuiuimHe «TexHudeckue
cpeacTBAa ABTOMATH3AIMHU U YIIPaBJIEHHUs» - 3TO YIIyOJieHHe U pacIlupeHre 3HaHU| B 00JacTi
COBPEMEHHBIX CHCTEM YIpaBlieHHs; (POPMHPOBAHHWE HABBIKA U HMHTEpeca K CaMOCTOSTEIbHON
II03HABATEJIbHOM I€ATEIbHOCTH.

CamocrosiTenbHas paboTra OOy4yaroUMXCsl SIBISETCS BaKHEHIIMM BUAOM OCBOEHHS
coiepKaHUsl AMCLUILINHBI, TOATOTOBKM K MPAKTHUYECKUM 3aHATUSAM U APYTHUM BUIAM 3aJaHUs.
Croma e OTHOCATCA W CaMOCTOSITENIbHOE YIUIyOJIEGHHOE W3Yy4EHME TEM JUCLUIUIMHBL
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CamocrositenbHas padoTa NpPeACTaBisieT COOONW MOCTOSHHO JEWCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa30BaTEILHOIO MPOLIECCa U HOCUT MCCIIEA0BATEIbCKUI XapaKTep, YTO MOCIYKHUT B OyAyLIEM
OCHOBaHMEM JUIl HAalMCAaHUS BBITYCKHOW KBaJU(PUKALMOHHON palbOThl, MPAKTUYECKOTO
IIPUMEHEHUS TOJyYEHHBIX 3HAHUM.

Opranu3zanus caMOCTOATEIbHON paboThl 00y4aIOLMXCsS OPUEHTHPYETCS Ha aKTHBHBIE
METO/Ibl OBJIAJIEHUSI 3HAHUSMU, PAa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, Mepexo] OT MOTOYHOTO K
WHIUBUIAYATU3UPOBAHHOMY O0YUEHHIO, C YUETOM MOTPEeOHOCTE 1 BOBMOXKHOCTEHN JIMYHOCTH.

[IpaBuiibHas opraHu3anys CaMOCTOSITENIbHBIX Y4€OHBIX 3aHATHI, UX CHCTEMaTUYHOCTD,
1enecoodpasHoe MIaHUPOBaHKUE pabouero BpeMeHH MO3BOJISIET CTYACHTaM Pa3BUBATh YMEHUS U
HaBBIKM B YCBOGHHM M CHCTEMaTH3allMd MpuoOpeTaeMbIX 3HAaHUU, 0OecredyrMBaTh BBICOKUI
YPOBEHB yCIIEBAEMOCTH B IEpUO 00yUEHUS, TOJYUYNUTh HABBIKH MTOBBIILIEHUS TPO(HECCHOHATBHOTO
YPOBHSI.

[lonroroBka K 3aHATUSAM BKJIIOYAET, KpOME NPOPAOOTKH KOHCIEKTa W IPE3EHTALUU
JEKIUH, TOMCK JUTEPaTyphl (110 PEKOMEHIOBAaHHBIM CIIMCKaM M CaMOCTOSITENIbHO), IIOAT OTOBKY
3aroTOBOK /JIs1 BBICTYIJIEHUH 110 BOIIPOCaM, BBIHOCUMBIM JIs1 00CYKI€HUS 110 KOHKPETHOM TeMe.
Takue 3aroToBKM MOIYT BKJIHOYAaTh LUTAThl, (AKTbl, COMOCTaBICHHE pPa3IMYHBIX IO3ULIHUH,
cobctBeHHbIe MbIcTH. Eciu mpobiema 3amHTepecoBaia 00y4aromierocsi, OH MOXXET MO OTOBUTH
pedepar U BBICTYIUTh C HUM Ha IPaKTU4ECKOM 3aHATHH. [Ipy moAroToBKE K KOHTPOJIbHOH paboTe
00yyarouuiicst JOHKEH MOBTOPATh MPONAECHHBIM MaTepual B CTPOroM COOTBETCTBUU C y4EOHOM
[IPOrpaMMOi, UCIOJIb3YSl KOHCIEKT JIEKIUI 1 JINTEepaTypy, PEKOMEHA0BaHHYIO IIPENO1aBaTEIEM.
[Ipu HEoOXOIUMOCTH MOXKHO OOpPAaTUTHCSA 3a KOHCYJbTallMe W METOJMYECKOW IOMOIIBI0 K
MIPEToiaBaTelto.

CamocTrosiTenpHas paboTa peaan3yercs:

— HEMOCPENCTBEHHO B IPOLIECCE ayJUTOPHBIX 3aHATUH - HA JIEKUUAX U MPAKTHUUECKUX
3aHSTUSAX;

— B KOHTaKkTe€ C IpPENOAABATEIEM BHE PAMOK pAacHUCaHHUA - Ha KOHCYJIbTalUAX IIO
y4eOHBIM BOIIpOCAaM, B XOJ€ TBOPYECKMX KOHTAKTOB, NPU JMKBUAALMM 33J0JDKEHHOCTEH, Ipu
BBINIOJIHEHUH MHAUBUAYAIbHBIX 3aJaHUHN U T.A.

— B Oubmmoreke, n[oMa, Ha Kadenpe NMpH BHIIOIHEHUU OOyYarOIMMCS y4eOHBIX H
MIPaKTUYECKUX 3a/1ay.

Buast CPC u kpuTepun oreHoK

(o 6anmnbHO-periTunroBoi cucreme I'THTY, CPC onenuBaercs B 15 6anioB)

Tembl 17151 caMOCTOSTENBHON MOATOTOBKU U KypCOBOI'O IIPOEKTUPOBAHMS IIPONKCAHbI B
paboueit mporpaMMe JUCUHUIUIMHBL. D(PGEKTUBHBIM CPEACTBOM OCYIIECTBICHUS O0YJarOUIIMCs
CaMOCTOSITENIbHOM Pa0OThl SBJSETCS 3JEKTPOHHAs HHPOpPMallMOHHO-00pa3oBaTelbHas cpeaa
YHUBEpCUTETa, KOTOpas o0ecrnedyMBaeT AOCTYH K Y4YeOHbIM IUIaHaM, pabodyuM IporpamMmam
JUCHUIUIMH (MOIYJIeH), MTPaKTHUK, K U3JaHUSAM 3JIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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