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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
(0J0]0; 300 0P0 | 0DO 300 300
KonTakTHas padora (Bcero) 132/3,67 | 32/0,89 | 64/1,8 | 68/19 | 16/0,4 | 16/0,4
B Tom uncne:
Jexiuun 66/1,83 | 16/0,44 | 32/0,9 | 34/0,9 | 8/0,22 8/0,2
ITpakTuyeckue 3aHATUS 66/1,83 | 16/0,44 | 32/0,9 | 34/0,9 8/0,22 8/0,2
CamocTosiTe/ibHas padoTa (Bcero) 192/5,3 | 292/8,1 | 80/2,2 | 112/3,1 |128/3,5 |164/4,6
B tom uncne:
KypcoBast mpoekT 36/1 50/1,39 36/1 50/1,39
U (unu) opyeue 6uowvi
CAMOCMOSIMENbHOU PabOmMubL:
TeMbl 111 CAMOCTOSITEIILHOTO N3YYCHHUS 7212 7212 36/1 36/1 36/1 36/1
[ToAroToBKa K NPaKTUYECKUM 3aHSATHIM 48/1,33 | 94/2,61 | 26/0,72 | 24/0,7 | 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 otueTHOCTH 3auer IK3. 3auer IK3.
BCETO 8| 3 324 | 144 | 180 | 144 | 180
O01mas Tpy10eMKOCTb Jacax
AMCIHMILTHHBI BCET'O
B 3a4. 9 9 4 5 4 5
eMHHUIAX
5. Conep:kanue IUCHUIINHBI
5.1. Pa3nennl IMCHMILIMHBLI M BBl 3aHATHH
Taoauua 3
Yacer Yacer Hacer
Ne HaumeHoBaHme pa3aesa JIEKIIHOHHBIX |JIA00PATOPHBIX NPAKTHACCKAX | g o6 yacon
N . (ceMMHApPCKHUX)
n/n JAUCHMIIMHBI TI0 CEMECTPaM 3aHsTHH 3aHsiTun SAHSITHiL
0®0 [ 300 | 09O | 300 | O®O | 300 |00 390
5 cemecTp
Moayas 1
1 OO011He CBeICHUS 0 TCXHUICCKUX 5 5 0 5 6
CpeICTBaX aBTOMATHU3AIIMH U YIIPABJICHUS.




I'ocynapcTtBenHas cuctema npudopoB 9 4 6
(I'CII).
JlaTuuku pa3IuIHbIX TapaMeTPOB
WU3MEpPEHUS. 12 10 2 22
Moayas 2
Bropuunble u3mMmepuTenbHble MpuOopbl 2 6 8
4
N3mepurensubie mpeodpaszoBatenu (UII), 4 2 6 10
JATYMKU TEMIEPATyP.
W3mepurtensubie npeodpasosarenu (UII), 9 6 8
JATYMKH JTaBJICHUS. 5
N3mepurensubie mpeoopazoatenu (UIT), 9 9
TATYNKN YPOBHSI.
W3mepurensublie npeodpasosarenu (MUI1), 4 4
JATYUKHU PACXO0/a. 5
AHanmM3aTopbl COCTaBa U CBOWCTB 9 9
BEIIIECTB.
6 cemecTp
Moayas 1
CoBpeMeHHbIE HHTEIIEKTyallbHbIE 4 9 6
JATYUKH. 5
DyHKIMOHAJILHBIE YCTPOMCTBA CUCTEM 6 4 10
aBTOMAaTHU3AIIUU.
HcnonuurtenbHble MEXAHU3MBI. 6 2 4 4 10
[ToxapHbie cCTEMbl aBTOMATHKH. 4 4 8
Moayas 2
Perynmupyromme ycrpoiicta (PVY). 6 2 4 10
Mukponpoueccopssie [IW/] peryastopsl.
[Iporpammupyemblie JT0rudecKue
4 1 4 14
koHTposepsl (ITJIK) 0
[IpoMbllIIEHHBIE CETH: APXUTEKTYpa, 4 2 6 10
o0opynoBaHue, XapaKTEPHUCTUKH.
5.2. JlekuMOHHBbIE 3aHATHSA
Taoauna 4
Ne HaumeHnoBanue
I /;1 pa3neia Conep:xkanue pasjaesia
AUCHUIJIMHBI
5 ceMecTp
Moayas 1




Oo6mue cBenenusi 0 | OcHoBHble  moHsTHss W onpenenenus TCA.  ®DyHkuuu
TeXHUYeCKHX ABTOMATH3WPOBAHHBIX CHCTEM YIPABJICHHUS U TPEOOBAHUS K HUM:
cpeacTBax (MouuTopunr, VYrmpaBieHue. ABTOMaTHYECKOE YIIPABJICHHUE).
apromaruzanuu u | [Ipumep -  perymsitop  temmepaTypbl.  MeTpojorudeckue
ylpasBJieHUsl XapaKTEPUCTUKH U3MEPUTEIBHBIX TPHOOPOB U YCTPOHCTB.
locynapcrBennas cuctema mnpudopoB (I'CIT). Opranmzanuu 1o
a3paboTKe W W3AAHHMIO CTaHIApPTOB. Ha3HaueHWe, MPUHIIUIIBI
I'ocynapcrBennas pasp P > TP
noctpoenust u crpykrypa I'CIl. CTpykTypa TeXHHYECKHX CPEICTB
cucremMa npudopos
(CCIT) I'CII. BetBu u curnansl I'CII. Pexomennanuu no nNpuMEeHEHHUIO U
) METOJMKE MOCTPOCHUS (PYHKIIMOHAIBHBIX cxeM 1o roct 21.404-85.
[Tpunnun ¢hopMupoBaHus U yCcJIOBHOE 0003HaUeHU € mprdopa.
Narunk PeocraTHbie (MOTEHIIMOMETPUYECKUE) JATIYMKHU. T €H30pe3UCTOPHbBIE
TYUKH
O natuyuku. IIpe3oonmexktpuueckue ngatuuku. [IpeoOpasoBarenu
P ocHOoBaHHBbIe Ha »H>(dekre Xomma. HMHAYKTHBHBIE, EMKOCTHEHIE,
napaMeTpoB
P P MarHUTOYYBCTBUTEIIbHBIE,  YJIbTPAa3BYKOBbIE  OECKOHTAaKTHBIC
U3MepeHHus.
BBIKJTIOYATEINH.
Moayasb 2
B [TupomeTpuueckue MUJUIMBOJIbTMETPHI. [ToreHuOMETPBI.
TOPUYHbIE
p ABTOMaTHYECKHE AIIEKTPUYECKHUE MTOTEHIIMOMETPBI.
U3MepPUTeJIbHbIE
OHGODLI ABTOMaTHYECKHE DJIEKTPOHHBIE MOCTOBBIE CXEMbl H3MEpPEHUS
pHoOPp tepmoaiekTpuueckux conporupieHuit (TC) u T.1.
[Ipubopsl mys M3MepeHus: TemmnepaTtyp. TemiepaTypHble MIKaJbL.
KonTakTHbIE NaTYUKU (TEpMOIAPbl U TEPMOMETPHI CONIPOTUBIICHUS
HN3mepuresbHbIE
C yYHU(UIMPOBAHHBIM BBIXOJAHBIM CHTHajIoM). Tepmucrop.
npeodpa3oBaresu .
(W), parauxn ManomeTpuueckuii crocod U3MEpPEHUS TeMIIepaTyphbl.
e ’Iel a TepmomeTpsl, OCHOBaHHBIE Ha PpACIIMPEHHHM TBEPIAbIX Tell.
TeMmneparyp.
patyp HekoHTakTHBIC MaTYUKU TEMIEPATyphbl (TUPOMETPHI W3IIyUCHHS).
Perynarops! TeMnepaTypbl IpSMOro J1€iCTBHSL.
OmnpeneneHue TOHATUS «JIaBIIEHUE», U COOTHOLIEHHE MEXIY
enuHuuamu aasienus. Knaccugpukanus npuOopoB ais U3MEpeHus
W3mepuTenbHble | JaBICHHS 1O BUAY H3MepsieMoro nasieHus. Kiaccubuxanms
npeodpasoBaresn | IpuOOPOB I M3MEPEHMsI JAABJICHUS [0 TNPUHLIUILY JEHCTBUS.
(MII), naTyuKH YcTpoiicTBo, MPUHITUT ASUCTBHS U 00J1aCTh TPUMEHEHUS TPHUOOPOB
AaBJIEHUS. C YOPYTHMH YyBCTBUTEIBHBIMH dJIeMEHTaMHU. T EeH30PEe3UCTOPHBIE
U3MEpHUTeNbHbIE  Mpeodpa3zoBaTenu CWIbl ¥ JIaBJICHUSA
(cunousmepuTenu, TeH30IMHAMOMETPHI). J{udmMaHOMETpHI.
[Tpubopsr nnsi u3MepeHus ypoBHA. [lommaBkoBbie U OyHKOBBIE
HN3mepurenbHbIe
ypoBHeMephl. ['mapocraTuueckue ypoBHEMEPHI. YIIbTpa3ByKOBBIE
npeodpazoBaren
(M), xaTaukn ypoBHeMepbl.  Pamapapie  (MUKPOBOJHOBBIE)  YPOBHEMEPHI.
’(?BHH EMkocTHBIE ypoBHeMepbl. CurHanuzaTopbl ypoBHs. M3mepenue
yp ) ypoBHsI paznaena ¢a3. YpoBHEMEPHI CHITYYHX MAaTEPHATIOB.
[TpuGops! 1111 U3MepeHus pacxoaa. DJIEKTPOMarHUTHbIE (MArHUTHO
H3mepurtenbHble | — HWHIYKIMOHHBIE), YJIbTPa3BYKOBbIE, KOPHOJIHMCOBBIE, BHUXPEBbIE
npeodpa3zoBareiu | (BUXpEaKyCTUYECKUE), TEIUIOBblE, CKOPOCTHBIE (TypOMHHBIC)
(MII), naTyuKu pacxomoMepsl.  Pacxomomepbl  IpUHLOMIOA  ITOCTOSSHHOIO U
pacxozaa. MepeMEeHHOro rnepenaja JaBieHus. J(aTyuku KOHTpoJsd pacxoaa

(moroka). Pacxomomepsl ¥ 103aTOPBI CHITYYHUX BEIIECTB.




AHaIU3aTOPBI
COCTaBa U CBOJCTB
BeILECTB.

["azoananuzaTopsl. TepMOKOHIYKTOMETPUYECKHUE,
TEPMOMATrHUTHBIC,  TEPMOXHMUUYECKHE,  DJIEKTPOXHUMHYECKHUE,
OITUKO-a0COPOIIMOHHBIE, TJIAMEHHO - OHU3AIIOHHBIE
razoaHainu3aTopbl. Xpomartorpadsl. Bmaromeps! (rUrpomeTpsi).
Ananmuzatopsl xugkocti. Kongykrometpsl. pH-merpel. U3mepenue
MyTHOCTH pacTBOpoB. Hedemomerpsl. ITnoTHOMEpBI KUAKUX CPEI.
Crnektpockornust. ClIeKTOMETPBHI.

6 cemecTp

Moayas 1

CoBpemMeHHbIE
HHTECIJICKTYAJTbHbIC
AATYUKH.

[Mudpossie u nH(pOpMaIMOHHO-IIU(POBbIE JATYHUKU.
WNHTennekTyanpHbll AaT4UK. J[aTYUKM HAa OCHOBE OINTHYECKOU
nuHeiiku. Ontuueckue (Ja3epHble) JaTYUKU — [EpEeMELICHUsI.
Jatuuku nonoxenus. Iloporosele natuvku. JIFOMUHECIHIEHTHBIE
natuvku. Bugeogatunku u T.11. Becon3sMepruTenbHOE U T03UPYyrOIIee
obopynoBaHue. becKOHTakTHbIE  BBIKJIIOYATENH  (CEHCOPHI).
Tennocueruuku u snekTpocueTdyuku. ACKYD.

DOYyHKIHOHAJIbHbIE
YCTPOMCTBA CHCTEM
aBTOMATH3ALUH.

Hopmupytonme mnpeoOpasoBatenu. @OyHKUHOHATBHBIE —OJIOKH.
[IpeoOpazoBaTenb  CHUTHAJOB  PE3UCTUBHBIX  JaTYUKOB B
craHapTHbIi TokoBbI curtain bYC-10. IIpeobpa3oBarens mManbix
IIOCTOSTHHBIX HaNpsKEHUM B cTaHIapTHHIN TokoBbIM curHan (BYT).
bapeep wuckpozamutel. brmok nuranus gatumkoB  —  Ex.
W3meputensHbie  mpeoOpazoBaTend TOKa W HaMpsDKEHUS.
Tpancdopmatopsl TOKA. TpanchopmaTopsl
HaNpsOKEHUs. Y CUITUTEIH.

HUcnoaHure/IbHBIE
MeXaHM3MBbI.

DNEKTPUUYECKUE UCHOTHUTENbHbIE MEXaHU3MBbl. DJIEKTPOIPUBOJ C
npeoOpazoBaTeemMm YacCTOTBHI. CepBorpuBo. DHKOJIEPHI.
Knaccuduranus snexrpuueckux MM: (1 smekTpoMarHuTHbie, 2
ANEKTPOBUTATETBHBIC). [aroBeie  nmBurarenu. J[purarenu
MMOCTOSTHHOTO TOKAa. ACHHXPOHHBIE W CHHXPOHHBIC J[BUTATEIH.
VYopasnsiomue kinananel. PHUM B cucTeMax aBTOMATHUKH:
ANIEKTPOMArHUTHBIE pelie, d3JEKTPOMATHUTHBIE IMyCKAaTeNu H
KOHTaKTOpBI, TE€pKOHOBbIE peine u apyrue. Kiaccudukamms
ANEKTPUUYECKUX peJie IO MPUHIIMITY UX AeicTBUs. [[HeBMaTH4Yeckue
WCIIOJIHUTENIbHBIE MeXaHu3Mbl. [lo3unmoHepbl Ha  KiamaHax.
['uppaBnuyeckue HCIOTHUTENbHBIE MeXaHU3Mbl.  KoHCTpykuuu
perynmupytomux opraHoB. PO knaccuuuupyrorcs B 3aBUCUMOCTH
OT PEeryaupyeMoro MaTepuajbHOro (IHEPreTUYeCKOro MOToKa) -
Ha3HAYCHHE U KJIACCU (PUKALIMSL.

IMo:xkapHbie
CHCTEMBI
AaBTOMAaTHUKH.

N3sematenu noxapueie (MUII). ITpuGopsl mpueMHO-KOHTPOJIBHBIE
noxapubie (ITITKIT). ITpuGopsr moxkapubie ymnpasienus (IITY).
Texnuueckue cperncrBa OMOBEUICHUS U YNpaBJICHUS SBaKyalueit
moaeii. Cuctemsl epenaun u3Bemenui o moxxape (CITN). Hpyrue
npubopsl U 000pYyAOBaHUE ISl MOCTPOCHUS CHCTEM I1OXKAPHOM
aBTOMATUKA  ABTOMAaTHYECKHE  CHCTEMBI  ITOXKapOTYIICHUS
(CipuHKIIEpBI,  OpeH4Yephl, KJIamaHbl  BOJOCUTHAJBbHBIE  H
KOMIUJIEKTYIOIIHE).

MonayJas 2

Perynupyromme
ycrpoiictea (PY)

AHan0roBele M JMCKPETHBIE PEryJATOPbl. MHUKpPOIIPOLIECCOPHBIE
[IN/] perynsaropsl. 3akoHbl perynaupoBanus. [I1M]] perynupoBanue.
INNM perynupoBanue. Perymupytonme ycrpoiictBa. CTpykTypa u
Kinaccuukamus perymupyoomux ycrpoiicts (PY). JlokanbHble
MHUKpPOIIPOLIECCOPHBIE  PEryssATOpbl. (OCHOBHBIE BO3MOKHOCTH
MTO3ULIHOHHBIX TPOMBIIUIEHHBIX PETYJISITOPOB.




O6mee onucanue u knaccudukanus [TJIK. TTJIK 3apyOoexxHoro u
OTEYECTBEHHOT O MIPOU3BOACTBA. KomnoneHTh1 TJIK.
[Tpouieccopusie moxynu [TJIK. Moaynu BBOa/BBIBO/Ia aHAJIOT OBBIX

IIporpammupyemsble | 1 JUCKpETHBIX curHajgoB. Meroauka Beidopa IIJIK. Beibop kiacca
2 JIOTHYecKHe KOHTpoJuiepa  (MOHOOJOUYHBIA,  MonyiabHb, PC-  based,
' KOHTPOJLIepPbI BcTpauBaeMblil). COOTBETCTBUE KOHTpoJuiepa MexIyHapOIHbIM
(IIVIK) craggapraM. Hannuue cTaHIapTHBIX CHCTEM MPOrPAMMHUPOBAHUS U
aIrOpUTMOB HAaCTPOWKH MapaMeTpOB KOHTposuiepa. Bo3MoxHOCTH
Busyanusaruu scada. IIporpammuoe obecneuenue ITJIK. SI3biku
nporpammuposanus [1JIK no crannapty IEC 61131-3.
ApxuTekTypa TpOMBINUICHHBIX  cereil. Mogens  I1SO/OSI.
Tomonorus mpoMbINIUIEHHBIX ceTell. MeToIbl OpraHu3aluu 10CTyna
K JIMHUM CB3U. Dusnueckre KaHAbl Tepeladyd JIaHHBIX.
IloBrOopuTenn ¥ KOHLEHTpPAaTOpbl. MOCTBI M KOMMYTaTOPBIL.
MapupyTtu3aTtopsl ¥ U036, OTKPBITBIE MPOMBIILIEHHBIE CETH.
Cencopubie cetn (Cetum Hu30BO# aBTomatuku). AS-Interface,
HART, MODBUS, Interbus, DeviceNet, Ctnm CANbus.
IIpombIICeHHBIE
CeTH: apXHTEKTYDA, UYeTblpexnpoBOHAs JUHUSA CBS3U. TpexXmpoBoaHAs JMHUS CBS3U.
3. JIByxXnpoBoHas JIMHUSA cBA3U. [IpenMyinecTBa 1 HEOCTATKU JIMHUU
obopynosanue, CBSI3M C TOKOBBIMM CHUTHAJJaMHM M CHUTHAJaMU HaIpsKEHUS.
XapaKTepPUCTUKHU .
Hudpossie uHTEepQerchl MapaJuieIbHOro (LPT) u
nocnenoBatenbHoro  (COM)  coenunenuii. IlpuHnunuanbHOe
pasnuyue MepeyucaeHHbIX TPOTOK0I0B: CUMILIEKCHBIN MTPOTOKOIL.
ITonynynnekcHble  NPOTOKOJBL.  JIyIIE€KCHbIE  HPOTOKOJIBI.
Kourpomnepusie cetn  BITBUS, PROFIBUS, ControlNet.
Yuuepcanbhbie cetu Foundation Fieldbus (FF), Ethernet/ Industrial
Ethernet. BectipoBoausie cetn GSM, GPRS, 3G, 4G u T.1.
5.3. JIaGopaTopHbIe 3aHATHA He NPEAYyCMOTPEHBI
5.4. lIpakTnyeckne (ceMHHapCKHe) 3aAHATHSA
Ta6auua 5
Ne | HammeHnoBaHme pasaena
Coaepxxanune pasnena
n/n AUCHHUIIMHBI
5 cemecTp
Moayas 1
W3yyenne NOpPUHIUIIOB U3MEPEHUW B aBTOMAaTHYECKOM
1 TI'ocynapcrBeHHasi pexunme.
" | cucrema mpudopos (I'CII), OnpeneneHre CUrHajloB B TUIOBBIX (PYHKLMOHAJIBHBIX Y3J1aX
TEXHUKU aBTOMATHU3ALUH.
PazomMKHYyTOE M 3aMKHYTOE yIIpaBJeHHE.
Onronapa
JIATUMKH PasTHIHBIX OnpeneneHrue MOTEHNHANOB  (YHKIMOHAIBHBIX  Y3JIOB.
2. (UccnenoBanue XapakTepUCTHK M CXEM  COEIUHEHHS
napaMeTpoB U3MepeHHs.
PeoctraTHBIX TaTYNKOB)
W3ydenune 1aTYNKOB TOKA U HAIIPSKEHUSL.
W3ydeHue 1aTYNKOB MAarHUTHOT'O MOJISL.
Moayab 2
1 BropuuHnsie Hacrpoiika u xonpurypuposanue I11U]J] perynaropa OBEH

n3MepuTeabHble mpudops] TPM210.




N3meputenbHblie
npeodpaszosareau (UII),
AaTYHKH TeMIeparyp.

Pa6oTa ¢ mpubopom oBen TPM210 ¢ ucnonb3oBanus u 6e3
WCIOJIb30BAaHUsI KOMITBIOTEpA IO HACTPOMKE TeMIepaTrypbl
AIMYJIATOpA MEYH.

N3ydenune cxeM MOIKIIIOYCHUST TEMITEPATYPHBIX JaTYUKOB.
AHanoroBoe M3MEpEeHUE TEMIIepPaTypbl M MpPeoOpa3oBaHUE
pe3yJIbTaTOB U3MEPEHUs B IIM(PPOBOI CHUTHAIL.

HN3mepurenbHblie
npeodpaszosarean (UII),
AATYMKU 1aBJIeHHS.

I/I3yquI/Ie IIPOMBIIIJICHHBIX JaTYUKOB JaBJICHUS.

6 cemecTp
Moayas 1
CoBpeMeHHbIE
HHTEJIeKTYaJIbHbIEe N3ydenne naTumka OCBEIIEHHOCTH.
AATYHMKH.
DOyHKIHOHATbHBIE N3ydenune criocoOOB CONpPSKEHUSI aHAJIOIOBBIX CUTHAJIOB Ha
YCTPOIiCTBA CHCTEM 6a3e mpeodpazoBarens HIIT-1.
aBTOMaTH3alMH.
[Ipumepsl pa3myHbIX coeAuHEHU . MccnenoBanye CUrHaIOB.
HcnonnuresbHblie DNEeKTpUYECKHE LIENIH B PEJIEHHON CXEME.
MeXaHHM3MBl. Hacrpoiika 1 mporpaMMupoBaHue Npeodpa3zoBaTess 4aCTOTh

IT4YB1.

IHoxapHbie cucTeMbl

[IyTh NpOXOXKIEHHE CUTHAJIOB B YCTPONCTBE IMOXKapHOM
CHTHAJIM3aI1H.

ABTOMATHKH. [IpakTtryeckas paboTa Mo MPOBEPKE MPABUILHOCTU COOPKHU
cxeM coeauHenust gataukos ¢ (ITTIKII).
Moayab 2
N3yyenne  TEXHUYECKHUX  XapaKTEPUCTUK U  OCHOB
Peryaupyroumue KoH(purypupoBanus Taxomerpa oBeH TXO01.
ycrpoiictea (PY). Hacrpoiika u xondurypupoanue [11]] - perymsaropa TC4S.
ITpumep (bsicTpoit HACTPOHKH).
W3ydenne oCHOB MOCTPOEHHUS cUcTeM cOopa nHpopMauu Ha
o 06a3ze TpOrpaMMHPYEeMOro JIOTMYECKOro KOHTpOJiepa ¢
POTPaMMHPYEMBIC MOJIyJIEM aHaJIOrOBOr0 BBOAA/BhIBoAa Siemens S7-1200.
Jrorwreciae W3ydyeHne  TEXHMYECKHMX  XapaKTEpUCTMK W OCHOB
koHTpoJL1epsI (IIVIK)
MIPOrpaMMHUPOBaHUS IIPOMBIILITIEHHOT'0 JIOTMYECKOT 0

koHTposutepa S7-1200.

IIpomMblLICEHHBIE CETH:
apXMTeKTypa,
oOopynoBaHme,
XapaKTePUCTUKH.

Nzyuenune untepdeiicor ITJIK 150 OBEH RS-232, Ethernet
JUISL CBSI3H C TIEPCOHAIBHBIM KOMITBEOTEPOM.

PowphdeE

6. CamocTosiTeJbHasi padoTa CTYA€HTOB MO TUCIHIJINHE
6.1. Tembl AJI51 CAMOCTOSITEJILHOTO U3yYeHHSA

Perynsaropsl TemnepaTypbl IpsMOro JIeiCTBHS.

[InpomeTpuyeckne MUIIIIMBOJILTMETPBI.

[TorenumoMeTpbl. ABTOMaTHUECKHE IEKTPUY €CKHE TOTEHIIMOMETPHI.
ABTOMAaTHYECKHE JJIEKTPOHHBIE MOCTOBBIE CXEMBbl M3MEPEHHUS TEPMOIJICKTPHUECKUX
conpotusienust (TC) u t.1.

EMxocTHBIC YPOBHEMCPHI.



22.

23.
24,

W3mepenue ypoBHS paszena ¢as.

OneKTpOMarHuTHbIe (MarHUTHO — UHAYKIIMOHHBIE) PACXOJOMEPHI.
KopuomnucoBsie, pacxonomMepsl.
JaTurku KOHTpOJIs pacxoza (MOTOKa).

. I'azoananuzaTopsl.
. XpomaTtorpadsl.

. Bugeogatuuku.

MH(pOPMaLlMOHHO-1IU (ppOBBIE

. PaCXOIIOMepI)I 1 103aTOPhI ChIITYYHUX BCIICCTB.

. Braromeps! (rurpoMerpsr).

. AHanmu3aTopsbl KUAKOCTH. KOHIYKTOMETpHI.

. MI3amepenne myTHOCTH pacTBOpoB. HederomeTpsl.

. IInotHOMepb! xuKuX cpen. CnekTpockonusi. ClIeKTOMETPBI.
. JI'oMMHECIIEHTHBIE TaTUUKH.

. Tennocuerunku u anexkrpocuerunku. ACKVYDI.
. BecomsmepurensHoe u jo3upyroee 000pyaoBaHHE.

. llupposeie u

JaTyvkd. VHTEIeKTyalnbHbI  JaTYMK.

OnTo3JIeKTPOHHbBIE TPE0OPa30BATEIH.

W3meputensHbie mpeoOpa3oBaTeid TOKAa W HANPSKCHUS.

Tpancdopmaropsl  TOKa.

TpanchopmaTopbl HANPSKEHUS.

FI/II[paBJ'H/IT-IeCKI/Ie HUCIIOJTHUTCIBbHBIC MEXaHU3MBI.

[Tporpammuoe obecneuenne ITJIK. S3piku nporpammupoBanus I1JIK mo cranmapry IEC

61131-3.

6.2. loAroToBKA K NPAaKTHYeCKUM padoTam

Tadauua 6

HanmenoBanue
pas3aena JTUCUMILINHBI

Coaepxxanune pasnena

5 cemecTp

Moayas 1

I'ocynapcrBennas
cucTemMa npudopoB
rcu.

I/I3yquI/Ie IIPUHIHUIIOB I/ISMGPCHI/Iﬁ B aBTOMAaTUYCCKOM PCIKHUMCE.
Onpez[eneHI/Ie CHUI'HAaJIOB B THIIOBBIX (i)YHKHI/IOHaJ'IBHBIX y3jaax
TCXHUKH aBTOMATH3all1uH.

JdaTyuku pa3InaHbIX
napaMeTpoB
U3MepeHus.

PazoMKHyTOE M 3aMKHYTOE YIIpaBJICHHUE.

Onronapa

Omnpenenenue IMOTEHIINAJIOB (YHKIIHOHATBHBIX y3JI0B.
(MccnemoBanne XapakTepUCTHK U CXEM COCTUHEHHsI PeocTaTHBIX
JATYHKOB)

W3ydeHne 1aTYNKOB TOKA U HAIIPSDKCHUSI.

N3ydeHne 1aTYNKOB MArHUTHOTO ITOJISL.

Moayasb 2

Bropuunsie
U3MEPHUTEJIbHbIE
npuoopsI

Hactpoiika u xoudurypupoBanue I[I1]] perymstopa OBEH
TPM210.
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Pa6ota ¢ mpubopom oBen TPM210 c¢ ucnonp3oBanus u 0e3

UCIOJb30BAaHUSI KOMIIbIOTEpAa [0 HACTPOHWKE TeMIepaTypbl
HN3mepurenbHble AIMYJISITOpA MEeYH.
2 npeodpa3oBaresu N3ydeHne cxeM NOAKIOYECHUS TEMIIEPAaTyPHBIX 1aTYUKOB.
© | (A1), naT9yuku VhpaBieHue Ha  OCHOBE  TEMIEPATYpHOM  3aBUCUMOCTH
TeMIeparyp. (Meronuueckue ykasanus creH «OCHOBBI aBTOMATU3ALMMY).
AHanoroBoe M3MepeHUue TeMIlepaTypbl M MpeoOdpa3oBaHHE
pe3yJIbTaTOB U3MEPEHUs B IU(POBON CHUTHAL.
HU3mepurenbHble
3. npeodpasosareu N3ydeHne npoMbIIIEHHBIX JaTYNKOB AABJICHUS.
(A1I), naTuyuku
JAABJICHUS.
6 cemecTp
Moayas 1
CoBpemMeHHbIE
1 HHTEJUIeKTYyalIbHbIe | [3ydeHne jaTunka OCBEICHHOCTH.
AATYUKH.
dyHKkuHOHANbHBIEe | VI3yueHue cioco0OB CONpPsKEHUST aHAIOTOBBIX CHUTHAJIOB Ha Oa3e
2 ycrpoiicTBa cucrem | nmpeodpasoatesss HIIT-1.
aBTOMATH3aLNH.
[Ipumepsl pa3nuuHbIX coeauHeHHU. McciaenoBaHue CUTrHANOB.
3 HcnoaHuTe bHBIE | DJIEKTPUUECKUE LENU B PEJICHHON CXEME.
MeXaHHU3MBbl. Hacrpoiika u nporpamMmmupoBaHue mpeoOpazoBaTeis YacTOThI
ITYBI1.
[1yTh POXOXKAEHUE CUTHATIOB B YCTPOMCTBE MOKAPHOM
4 IHoxkapHble cucTeMBbl | CUTHAJIM3ALMY.
aBTOMATHKH. [IpakTuueckas paboTa 1o NpoBepKe MPaBUILHOCTH COOPKH CXEM
coenuHenus natuukon ¢ (ITTTKII).
Moayas 2
Nzyuenue TEXHUYECKUX XapaKTepUCTHK U OCHOB
1 Peryaupyromue KoH(purypuposanus taxomerpa oseH TXO01.
' ycrpoiictBa (PY). Hacrpoiika u xon¢urypupoBanue II1UJ[ - perymsaropa TC4S.
[Tpumep (bsicTpoit HACTPONKH).
N3ydeHne ocHOB ocTpoeHHs cucTeM coopa nHpopmauu Ha 6aze
IIporpaMMupyembre NPOTPAMMHUPYEMOTO  JIOTHHECKOTO  KOHTPOJLIEpa ¢ MOJyJIeM
5 OrMeCKIe aHaJIOroBOro BBOna/BeIBOma Siemens S7-1200.
N3yuenue TEXHUYECKUX XapaKTEePUCTHK u OCHOB
koHTpoJuIepsI (IIJIK)
POrpaMMHPOBAHUS TPOMBILUIEHHOT'O JIOTUUECKOr0 KOHTPOJUIepa
S7-1200.
IIpomblinLIeHHBIE
3 ceru: apxurexkrTypa, | Msyuenue unrepdeiicos IIJIK 150 OBEH RS-232, Ethernet mis
' o0opynoBaHue, CBSI3U C MIEPCOHAJIBHBIM KOMITBIOTEPOM.
XapaKTEePUCTHKH.

6.3. IlepedyeHb TeM /151 KYpCOBOI'0 NPOEKTHPOBAHUA

B 6 cemecTpe nmpenycMoTpeH KypCcoBOM MTPOEKT.

Taoauua 7

No

Tembr JJIA KYpCOBOT'O ITIPOCKTUPOBAHUA
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/1

1. Beibop  kommiekca  TEXHHYECKHX  CPEIACTB  aBTOMATH3allMd  JJIs  XPAHHIIUII
CEIIbCKOXO3SIMCTBEHHOM PO YKIIUU

2. Br16op KomIIIeKca TEXHUYECKUX CPEJICTB aBTOMATU3AINH JIJII BOJJAHACOCHOM CTaHIIMHU
Bp100p KOMIJIEKCa TEXHUYECKUX CPEICTB aBTOMATU3AIMH JIJIs1 KOJIOHHBI PEKTH(PUKAIIUH
Beibop koMIIekca TEXHHYECKMX CPEICTB aBTOMATH3AIMH  JJIi  MYKOMOJIBHOTO
MIPOM3BOJICTBA

5. Br16op KomIiiekca TEXHUYECKUX CPEICTB aBTOMATH3AIUH IS KOTEIIbHON yCTaHOBKHU

6. Br16op KomIiekca TEXHUYECKUX CPEJICTB aBTOMATU3AINU JIJI X035 CTBA ITUIIEBO/ICTBA

7. Br160op KoMIIIIeKca TEXHUYECKUX CPEICTB aBTOMATH3AIMH JIJII MOJIOYHOTO TTPOU3BOJICTBA

8. Br16op KomImiekca TEXHUYECKUX CPEICTB aBTOMATU3AIUH JJIsl 3€PHOX PAHUITHIILL

9. Br100op KOMIIIEKCa TEXHUYECKUX CPEICTB aBTOMATU3AIMH JIJIs1 TETJIMYHOT' O KOMITJIEKCa

10. | Beibop KOMILIEKCAa TEXHHYECKHUX CPEACTB ABTOMATH3AIWMH JJIS Ta30pacipeesuTeIbHON
CTaHIINHU

11. | Beibop koMIJIeKca TEXHUYECKUX CPEACTB aBTOMATH3ALNH JIJI1 KOMITPECCOPHOM CTaHIIUU

12. | Beibop KOMIIJIEKCAa TEXHUYECKUX CPEJCTB aBTOMATH3AIMK ISl TIPOU3BOJICTBA CIIMBOYHOTO
Maciia

13. | BbeiOop KOMIIJIEKCa TEXHUYECKUX CPEACTB aBTOMATH3alUK JIJIsl JIMHUH IPOM3BOJICTBA XJjie0a

14. | BriOop KOMILIEKCa TEXHUUYECKUX CPEACTB aBTOMATH3AIlUM JIJIs MPOIlecca OUYUCTKH ra3a oOT
CepoBOAOPOIA

15. | Boibop koMILIeKca TEXHMYECKHX CPEICTB aBTOMATHU3AlMM JJI Ipoliecca He(TEeNIOBYIIKU
HedTenapka

16. | Beibop KoMIIJIeKCa TEXHUYECKUX CPEICTB aBTOMATH3AIMH JIJI TOMAaTHOTO IMTPOU3BO/ICTBA

17. | Beibop kommjeKkca TEXHUYECKHX CPEICTB aBTOMAaTH3aluu I achabTOOETOHHOTO
MIPOM3BOJICTBA

18. | Be1Oop KOMITIEKCa TEXHHUECKUX CPEICTB ABTOMATH3AIMH U CHCTEM ITOKaPHOH aBTOMaTHKHU
JUTSI TPOMBITIIJICHHBIX U TPaXTaHCKHX O0BEKTOB

19. | Beibop KOMILIEKCa TEXHUYECKHX CPEICTB aBTOMATH3AIMH Ui IIEHTPAJIBHOTO TEIIOBOTO
nynakra (L{TII)

20. | Beibop KOMILIIEKCA TEXHHYECKUX CPEICTB aBTOMATU3AIMH JJISl TETIOAIEKTPOCTAHIIAN

ConepxaHue KypcoBOIro IIpOeKTa
1. BBenenue

2. XapakTepHucTHKa 00bEKTa aTOMAaTH3alUHU (KPATKOE OMMCAHUE TEXHOJOIMYEeCKOro Mpoliecca)

3. BBI0Op KOHTPOIMPYEMBIX U PETYIUPYEMBIX TAPAMETPOB

4. PazpaboTka (hyHKIIMOHAJILHOW CXEMbl aBTOMAaTHU3AIUH

5. BI00Op TEXHUYECKUX CPEICTB aBTOMATU3AINHI

6. boaOop UCTIONMHUTENBFHBIX YCTPOWCTB

7. Pacuer HaIeXKHOCTH OCHOBHOT'O U3MEPUTEIHHOT0 TIPe0Opa3oBaTEs
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8. Pa3zpaboTka npuHIUITHATBHON CXeMBI aBTOMATU3AIUN
9. 3axmoueHne

OOBeM KypCcOBOT'O ITPOCKTA JIOJDKEH ObITh HEe MeHee 15 cTpaHuI] meyaTHOro Tekcta ¢popmara A4

Y4e6HO — MeTOAHYECKOE OOecTIeYeHHEe CAMOCTOATEIbHOI padoThl

1. Pemernsik E.Il. YnpaBienue TeXHHUYECKUMHU CHCTEMaMH [DJEKTPOHHBIN pecypc]:
KOHCIEKT JIEKIIMH IS CTYZCHTOB crienuaibHOCTH «[IummeBas HHXeHepus: MaJbIX MPEanpUATHID /
Pemernsk E.Il.— DOnektpoH. TekcroBble nanHble.— CapaTtoB: CapaTOBCKHiIl rOCyJapCTBEHHBIN
arpapublii yausepcuter umenun H.M. BaBuioa, BysoBckoe oOpazoBanue, 2016.— 207 c. —
http://www.iprbookshop.ru/8147.— 5BC «IPRbooks»

2. Cxuprnamze A.I., Boponos B.H., bopuckun B.II.,, Asromarusauus
IPOU3BOJICTBEHHBIX MPOLECCOB B MalIMHOCTpoeHH: yueOHuk / A.I' Cxuptnaaze., B.H. Boponos,
B.I1. bBopuckwun.- Ctapsiit Ockon: THT, 2016.-612¢. ImeeTcs Ha kadenpe.

3. [Mepbuna FHO.B. Texnuueckue cpencTsa aBTOMaTU3allUU U yIpaBileHUs: YueOHOe

nocodue; Mock. roc. yu-1T nedatu. M.: MI'VII, 2015. 448 c.

7. OueHoO4YHbIE CPeCTBA
7.1. Bonipocsl Kk 1-ii u 2-if py0eskHoli aTTecTanum 6-ro ceMmecTpa

Bonpocsl k 1-ii py0eskHO# aTTecTauuu

1. OcHoBHbIe OHATHUSA U onpeneneHus TCA.

2. OYHKIIMM aBTOMAaTU3MPOBAHHBIX CHCTEM VIpaBleHUs U TpeOoBaHUS K HUM:
(MonuTopuHr, YupasicHue. ABTOMaTHYCCKOE YIIPABJICHHUE).

3. [Ipumep - perynsiTop TemnepaTyphbl.

4. MeTtposioruueckue XapakTepUCTUKUA U3MEPUTENbHBIX TPUOOPOB U YCTPOICTB.

5. [Tpubops! 11 U3MepeHus Temrepatyp. TeMnepaTypHble IKabL.

6. KoHTakTHBIE 1aTYNKH (TEpMOMAPhl U TEPMOMETPHI COMPOTUBIICHUS ¢ YHU(DUIIMPOBAHHBIM
BBIXOJIHBIM curHajoM). Tepmucrop.

7. ManoMeTrpuueckuii cocod u3MepeHus: TeMrepaTyphl.

8. TepMmoMeTphl, OCHOBAaHHBIE HAa PACUIMPEHUH TBEPbIX TEJI.

9. HekoHTakTHBIE JATYMKU TeMIepaTypsl (TUPOMETPBI U3ITYUCHNUS).

10. Perynstopsl TeMniepaTypbl IpsIMOTO JIEHCTBUS.

11.  Tlupometpuueckue MUJUTUBOJIbTMETPBI. [TorenimomeTpsi. ABTOMaTHYECKHE

ANEKTPUYECKHE TOTCHIIMOMETPHI.

12. ABTOMAaTHYeCKHE DIJIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEPEHHS TEePMOIICKTPUUECKUX
conpotusiennit (TC) u 1.1.

13.  OmnpeneneHue TMOHATUS <«JIaBJICHHE», W COOTHOIICHWE MEXKIY CIWHHUIIAMHU JIaBIICHUSI.
Knaccudukanust mpuOOpoB 1t U3MEPEHUS TaBJICHHS 110 BULY U3MEPSEMOr0 JaBIICHUS.

14.  Knaccudukarus npuOOpoB It ©K3MEPEHUSI TABJICHUS 11O TTPUHITUITY JeHCTBUSI.
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15. Knaccudukanus nOpyXKUHHbIX HOpUOOpOB I M3MEPEHMs] JaBJICHUS MO TUIY
YyBCTBUTEJIbHOIO 2yieMeHTa. [loHsATue «moBepka» pabouero H3MEpPUTENIBHOIO Mpubdopa.
Knaccudukanus norpenHoctei.

OO6pa3en 6usera Kk epBO pyOSKHOM aTTeCTAllUN
T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIA HE®TSIHOM TEXHUYECKHWI YHUBEPCUTET
UM.AKAL. M. . MUJIJIMOHIIUKOBA
HNHCTHTYT JHEpPreTUKHU
Jucuunnuna "TexHu4eckue cpeAcTBa aBTOMATH3ALMHU U ynpaBjeHus "
['pymma Cemectp
bunet Ne 1

1. OcHoBHbIe TTOHsATHS U onpeaesneHuss TCA.
2. OyHKIUYA aBTOMATU3UPOBAHHBIX CUCTEM YIIpaBJIeHUs U TpeOboBaHUs K HUM: (MOHHUTOPHHT,
VYrpapnenue. ABTOMaTHUYECKOE YIIPABJICHHE).

ITonnuce npenonasBaTesst

Bonpocel ko 2-ii py0exHoii aTTecTauuu

1. YCTpolCcTBO, TPHHIMI ACHCTBUA W 00JIaCTh NMPUMEHEHHS NPUOOPOB C YIPYTUMH
YYBCTBUTEIbHBIMU 3JIEMEHTAMU.

2. Tenzope3uctopHsie  H3MEpPUTENbHBIC  MpeoOpa3oBaTeNd  CUIBI W JaBJICHUS
(cusmon3MepuTenH, TeH30IMHAMOMETPHI).

3. [Tpubopsr mist usmepenus: ypopHsi. [lornaBkoBsie 1 OyIIKOBBIE yPOBHEMEPHI.

4. I'mppocratnueckne  ypoBHEMEpHL. — YIBTPa3BYKOBbIE  ypoBHeMepbl.  Panaphsie
(MMKpPOBOJIHOBBIE) YPOBHEMEPHI.

o. EmxocTtHBIE ypoBHEMepsl. CHTHANMM3aTOph! ypoBHS. M3MepeHue ypoBHs pa3zaena das.

6. [Tpubopsr anst u3MepeHus pacxoja. DIEKTPOMArHUTHBIE (MATHUTHO — WHAYKIIMOHHEIE),
yIbTPa3BYKOBBIE PACXOIOMEDPHI.

7. KopuonucoBsie, BUXpeBble (BUXPEaKyCTUUECKUE) PACXOIOMEPHI.

8. TennoBble, CKOPOCTHBIE (TYpPOMHHBIE) PACXOAOMEPHI.

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

10.  PacxomoMmepsl ¥ 103aTOPBI CHITYYHX BEUIECTB.

11.  T'azoanammuzaTopbl. TepMOKOHAYKTOMETPUUYECKHE Ta30aHaIU3aToOpbl. TepMOMarHUTHBIE
razoaHajin3aTophl.

12. DIIEKTPOXUMHUYECKHE Tra30aHaIN3aTOPbI.

13. OnTtuko-abCopOIMOHHBIE Ta30aHATM3ATOPHI.

14.  TlnameHHO-MOHU3AIMOHHBIE ra30aHAIN3aTOPHI.

15. Xpomatorpadsl.
16.  Bmaromepsl (TUTPOMETPBHI).

O0pa3zen 6mera Ko BTOpOi pyOeKHO aTTecTaluu
T'POBHEHCKHWI TOCYJIAPCTBEHHBIA HE®TSIHOM TEXHUYECKUY YHUBEPCUTET

UM.AKAJA. M.J. MUWIJIMOHIIUKOBA
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HNHCTUTYT 3HEPreTHKHU
Hucuunnuna "TexHu4eckue cpeAcTBa aBTOMATH3ALMHU U ynpaBjieHus "
I'pynma CemecTtp
buner Ne 12

1. Pacxomomeps! B 103aTOPBI CHITYYUX BELIECTB.
2. TeH30pe3ncTOpHbIE U3MEPUTENIbHBIE TPE0OPa30BaTENH CUJIBI U AaBJICHUS (CUIIOU3MEPUTENH,

TEH30MHAMOMETPHI).

ITognuce npenogasarens

N

o ks~

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.

7.2. Bonpochl K 3a4eTy 5-ro cemecTpa
OcHoBHbl€ nTOHsATHSA U onpeneneHuss TCA.
OyHKUIMN aBTOMaTH3UPOBAHHBIX CHUCTEM YIpaBjieHUs U TpeboBaHus K HUM: (MOHUTOPHUHT,
VYnpasnenue. ABTOMaTHUECKOE YIIPaBJICHUE).
[Ipumep - perynsTop TemnepaTyphl.
MeTtponoruueckue XapakTepUCTUKUA U3MEPUTENbHBIX TPUOOPOB U YCTPOICTB.
[Tpubops! 11 u3MepeHus Temmepatyp. TeMnepaTypHble IKabL.
KonTakTHBIE HaTuyuku (TepMOmapbl U TEPMOMETPHI COMPOTUBIEHUS C YHH(PHUIIMPOBAHHBIM
BBIXOJIHBIM curHajoM). Tepmucrop.
MaHOMeTpHYECKHI CITOCO0 M3MEPEHHUsT TEMITEPaTyPhI.
TepMoMeTpbl, OCHOBAaHHBIE HAa PACUIMPEHUH TBEPbIX TEJL.
HekoHTakTHBIE JaTYUKU TEMIIEPaTyphl (MUPOMETPHI U3TYUEHUS).

. Perynsaropsl TeMneparypbl IpsMOro 1€ CTBHUS.
. [Iupomerpuyeckne MUUIMBOJBTMETPHL. IloTeHIMOMETPBI. ABTOMAaTUYECKUE IIEKTPUUECKUE

MOTEHI[MOMETPHI.
ABTOMAaTHYECKHE DIIEKTPOHHBIE MOCTOBBIE CXEMBl HM3MEPEHHUS TEPMOIJIEKTPUUECKUX
conporusienuii (TC) u 1.1.
OmpeneneHne NOHATHS <JIaBIEHHE», M COOTHOIIEHHE MEXIy €IWHMIAMU JaBJICHHUS.
Knaccuukarus npuGopoB 11 ©3MEPEHUs JaBJIEHUS 110 BULY U3MEPSIEMOro AaBJICHHs.
Knaccuukarus npuGopoB 11 ©3MEPEHUs JaBJIEHUS 110 IPUHIMITY JeHCTBUSL.
Knaccuukanus npy>KuHHBIX IPUOOPOB U1 U3MEPEHUS 1aBICHNUS 110 TUILY YyBCTBUTEIILHOI'O
aemenTta. [loHsTne «moBepka» pabouero wusMmeputenbHoro npudopa. Kraccuduxanus
MOTPENTHOCTEM.
YcrpoiicTBO, NpUHLMI JeHCTBUS M 00JacTh NPUMEHEHUs MPUOOPOB € YHPYTHMHU
YYBCTBUTEJIbHBIMU 3JIEMEHTAMM.
Ten3ope3ucTopHbIe U3MEPUTENIbHBIE TPE0OpPa30BATENN CUIIBI U aBJICHUS (CHIIOU3MEPUTENH,
TEH30AMHAMOMETPHI).
[TpuGops! 11 usmepenus yposss. [lonnaBkossie 1 OyilKOBbIE YPOBHEMEPBHI.
I'mppocratnueckue YPOBHEMEPBL. VY apTpa3ByKOBbIE YPOBHEMEPBL. Panapnsie
(MUKPOBOJIHOBBIE) YPOBHEMEPHI.
EmxocTtHbIe ypoBHEMepbl. CUTHaIM3aTOPh! ypoBHS. MI3Mepenue ypoBHS pasjaena ¢as.
[Ipubopsl s U3MepeHus pacxoja. DJIEKTPOMarHUTHbIE (MarHUTHO — WHAYKLIHUOHHBIE),
YJIbTPa3BYKOBBIE PACXOJIOMEPBIL.
Kopuonucossie, BUXpeBble (BUXPEaKyCTHUECKHE) PAaCXOJOMEPHI.
TennoBble, CKOPOCTHBIE (TypOMHHBIE) PACXOIOMEPHI.
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24. PacxomoMepsl ITOCTOSIHHOTO M TIEPEMEHHOT0 TIPUHITUITA TIeperasia 1aBJICHuUS.

25. JlaT4rKu KOHTPOJIS pacxoza (MOToKa).

26. Pacxomomepsl ¥ 103aTOPBI CHITYYUX BEIIECTB.

27.T'a3oananmm3aToppl. TepMOKOHAYKTOMETPUYECKAE Ta30aHAIN3aTOPbl. | epMOMarHUTHBIC
ra30aHajln3aTophl.

28. DNEeKTpOXUMHUYECKHE ra30aHaIN3aTOPbI.

29. OnTrko-a0CcopOIIMOHHBIE Ta30aHATN3ATOPHI.

30. [InameHHO-NOHU3AIIMOHHBIE Ta30aHAIN3ATOPHI.

31. Xpomatorpadsl.

32. Bnaromeps! (rHTPOMETPHI).

Obpasey burema x 3ayemy

I'PO3BHEHCKMI T'OCYJAPCTBEHHBIA HE®TSHON TEXHUYECKHUNI
YHUBEPCUTET UM.AKAI. M.I. MW IVIMOHIIINKOBA
NHCTUTYT SQHEPTETUKHU
Jucnunnuna "TexHu4yeckue cpeacTsa aBTOMATH3ALUM U YIIpaBJieHus "
I'pynma CemecTtp
Buier Ne 1
1. OcHoBHbIe TIOHATHA U onpeneneHus TCA.

2. OyHKIUH aBTOMATU3HPOBAHHBIX CHCTEM YIpPaBIeHUs U TpeOoBaHUs K HUM: (MOHHTOPHHT,
VYrpasieHue. ABTOMATHUECKOE YIPABJICHUE).

[Tonnmuce npenonaBaresns [Tonmucek 3aBemyromiero kageapoun

7.3. BonipochI k 1-ii u 2-ii py0exHO# aTTecTanuu 6-ro cemecTpa

Bonpocsl k 1-ii py0eskHO# aTTecTauuu
PeocratHbie (MOTEHIMOMETPHYECKHE) JATYUKH.
TeH30pe3ucTOpHbIE TaTUUKH.
[Ibe3035€eKTprUECKUE JATUUKU.
[IpeoOpazoBatenu ocHOBaHHbBIC Ha d(dekTe Xoa.
Jatuuku nonoxenus Bana. [loporoseie gaTunku.
BecousmepurenbHoe u 103upyroliee 000py10BaHuE.

No ok owhdRE

beckonTakTHble BbIKIIOUaTenu (ceHcopsl). LludpoBbie u mHbOpPMaLHOHHO-LIUPPOBHIE
natauku. MHTeekTyanpHbli naTauk. ONTOAIEKTPOHHBIC TPEo0pa3oBaTey.

8. NHIyKTHBHBIE, EMKOCTHBIE 1 MATHUTOYYBCTBUTEIHHBIC 0CCKOHTAKTHBIE BHIKITFOUATEIH.
9. OnTuyeckue u yIbTpa3ByKOBbIC 0€CKOHTAKTHBIC BHIKJIIOUATEIH.

10. JIroMHUHECIIEHTHBIE JaTYHKH.

11. Buneomatumku.

12.  Temnocueruuku u snekTpocueTynku. ACKYD.
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13.  TlokaswiBaromnme aHaIoOroBble W MHQPPOBBIE MPUOOPHL. Perucrpupyromue mprOOpEHI.
be3bymaskHbIe CaMOMHCITBI.

14.  JlokampHble MHKPOIIPOIIECCOPHBIE pEryiaTopbl. Ha3HaueHWe W  XapaKTePUCTUKH
MHUKPOIPOLIECCOPHBIX PETYJISATOPOB.

Obpaszey bunema x 1-1i pybesicroti ammecmayuu
I'PO3HEHCKHUI 'OCYJAPCTBEHHbI HE®TAHON TEXHUYECKUN YHUBEPCUTET
NUM.AKAJl. M.JIl. MUJIJIMOHIIUKOBA
HNHCTUTYT IHEPreTUKH
JucnuminHa "TexXHHYecKHe CPeACTBA aBTOMATH3AMM W ynpaBjieHus "
['pymma Cemectp
buner Ne 12
1.  TlokaspiBarome aHamoroBble W HHUQPOBbIe MpuOOpsl. Peructpupyromme mnpudopsI.
be30ymakHbIE CAMOMHCIIBI.

2. BecousmepuTenbHoe U JO3UPYIOIIEE 000pPYyIOBAHHE.

ITonnucek npenoaasarens

Bonpocel ko 2-ii py0ekHO# aTTecTauuu
[IN]] perynupoBanue. 3akonHsl peryiuposanus. UM perynupoBanue.
Hopmupytomme npeoGpazoBarenu.
OyHKUMOHANBHBIE 0710KH. baphepbl nckpo3amuThl. bioku nutanus.

o

W3meputenbHble mpeoOpa3oBaTeny TOKa M HampsbkeHusa. TpaHchopmatopbl  ToKa.

TpanchopmaTops! HaNIPSHKCHUS.

5. DNEeKTpUYECKHUE MCHOJHUTEIbHbIE MEXaHU3MBbl. OJIEKTPONPUBOJ C Mpeodpa3oBaresieM
4acToThl. CepBONPUBOJI. DHKOIEPHI.

6. Knaccudukanus smextpuyeckux VMM: (1 snekTpoMarHuTHBIE, 2 3JEKTPOJBUTATEIBHBIC).
HlaroBeie aBurarenu. JIBUratrenau MNOCTOSTHHOIO TOKAa. ACHHXPOHHbIE M CHHXPOHHBIE
JBUTATENH.

7. VYupasmsromue kinananel. PMUM B cucremax aBTOMAaTHKU: 3JEKTPOMArHUTHBIE pelle,
AJIEKTPOMArHUTHBIE ITyCKAaTEIU U KOHTAKTOPbI, TEPKOHOBBIE pEJIe U IpYyTHeE.

8. Kuaccudukamnus s3meKTpUIecKuX perie 1Mo MPUHIHITY UX JeH CTBUS.

9. [IneBMaTH4eCKHE HCIIOIHUTEILHBIC MEXaHU3MBI. [103UIIMOHEepPHI HA KIIalaHAX.

10. l'upaBinyecKkre UCTIOMHUTEIbHbIE MEXaHU3MBbI.

11. Koncrpykuuu peryiaupytomux opraHoB. PO  knmaccuduuupyroTcss B 3aBUCUMOCTH  OT
PEryaMpyeMoro MaTepuatbHOro (3HEPreTUYECKOro NOTOKa) - Ha3HAYCHHUE U KJIACCU(PHUKAIIHSL.

12. Obmee onucanue u knaccudukanus [TJIK. TTJIK 3apy0exHOoro nporus3BoaCTBa.

13. Kontpomnepsl, mpousBoaumelie mpeanpustusmMu PO. Kontpomrepst 3A0 «Bommar», OBEH,
Texon, M3TA, 93AH, DMHWKOH u T.1.

14. Komnonents [TJIK. IIpoueccopubie momymu [TJIK. Monynu BBOAa/BhIBOAA aHAJOTOBBIX U
JUCKPETHBIX CUTHAJIOB.

15. Metonuka Beioopa IIJIK. Beibop kmacca koHTposiepa (MOHOOJIOYHBIM, MOLyJbHBINH, PC-

based, BcrpamBaemsbiil). COOTBETCTBHME KOHTpoiulepa MeXIyHapOIHBIM CTaHAapTaM.
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Hanuuue cTangapTHBIX cuCTEM MPOrpaMMHPOBAHUS U AJITOPUTMOB HACTPOWKH IapamMeTpoB
KOHTpoJIepa. Bo3moxxHOCTh Bu3yaym3anuu scada.

16. IIporpammuoe obecneuenue [IJIK. f3biku nmporpammupoBanus IJIK mo cranpmapry IEC
61131-3.

Obpaszey bunema ko 2-ii pybexicHol ammecmayuu
I'PO3BHEHCKHI TOCYJAPCTBEHHbBIN HE®TSIHON TEXHUYECKUI YHUBEPCUTET
NUM.AKA. M.l. MUJIJIMOHIIUKOBA
HNHCTHTYT 3HEpreTuKu
Jucuunnuna "TexHu4eckue cpeAcTBa aBTOMATH3ALMH U ynpaBjeHus "
I'pynna Cemectp
buner Ne 12
1 Jlarunku nosnoxenus Bana. [Ioporossie naTdyuku.

2. DNeKTpOXUMHYECKHe, ONTUKO0-a0COpOLIMOHHbIE, IITaMEeHHO-UOHU3AI[MOHHbIE
razoaHanu3aTopsl. XpomaTtorpadsl. Bmaromeps! (rurpomMerpsr).

ITonnuce npenonasBaTesst

7.4. Bonipochl K 3K3aMeHy 6-ro cemecTpa

1. PeocraTHbI€ (MOTEHIIMOMETPUYECKHUE) TaTYUKHU.

2. TeH30pe3ucTopHbIE TaTUUKH.

3. [Tbe30051eKTpHYECKHE JATUUKH.

4. [IpeobpazoBaTenu ocHOBaHHBIE Ha A exTe Xoa.

S. JaTunku nonokeHus Bana. I[loporossie JaTYUKU.

6. BecousmepurensHoe u go3upyroiiee 000py10BaHHE.

7. beckonTtakTHbeie BhIKIIOUaTen (ceHcopsl). LludpoBbie U mMHGMOPMAIMOHHO -IIUPPOBBIC
naTauku. MHTennekTyanbHelii JaTyuk. OnTo3IeKTPOHHBIE TPeodpa3oBaTeIy.

8. NHnykTHBHBIE, €MKOCTHBIE, MarHUTOUYBCTBUTEIIbHBIC, ONTHYECKUE U YIbTPA3BYKOBBIC
OECKOHTaKTHBIE BBHIKJIIOYATEIH.

9. JIroMUHECLIEHTHBIE JATUYUKH.

10. Buneomatuuky.

11. Tennocuerunku u snekTpocueTdyuku. ACKYD.

12.  Tloka3pIBarliyMe aHaAJIOroBble W HHUQPOBBIE TPHOOPBI. Permcrpupyromiue mpubOOpEI.
be30ymakHbIe CaMOITKCIIBI.

13.  JloxanmpHbIE MHKpPOIPOILECCOPHBIE pErylsaTOpbl. Ha3HaueHWe ©  XapaKTePUCTHKHU
MHUKPOIPOLIECCOPHBIX PETYIISTOPOB.

14.  TIUJ perynupoBanue. 3akoHbl peryiupoBanus. [IHIUM perynupoBaHue.

15.  Hopmwupytommme npeoOpa3oBareinu.

16. @OyHKIMOHANIbHBIE 0JI0KH. Bapbepbl ncKpo3auUThl. biioky nuTaHus.

17.  U3meputenpHbie MpeoOpa3oBaTeNld TOKA H HampspDKeHHs. TpaHcPopMaTopbl TOKa.

TpancdopmaTopsl HANTPSHKCHHUS.
18. DNEKTPUYECKUE HCIOTHUTEIBHBIE MEXaHU3MBI. DJICKTPONPHBOI C TpeobpaszoBaTesieMm
4gacToThl. CepBONPUBOJI. DHKO/IEPHIL.
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19.  Kiaccuduranus snexrpuaeckux UM: (1 syekTpoMarHuTHBIE, 2 3IEKTPOIBUTATEIbHEIE).
[laroBeie aBurarenu. /JIBurateny NOoCTOSHHOIO TOKa. ACUHXPOHHbBIE U CUHXPOHHbBIE JIBUTATEIH.
Vopasisitomme kiananbl.  PUM B cuctemax aBTOMATHUKHU: 3JEKTPOMAarHUTHBIE —pelie,
9JIEKTPOMArHUTHBIE ITyCKAaTEIN U KOHTAKTOPbI, FEPKOHOBBIE PEJie U IPYTHeE.

20.  Knaccudukauus 37eKTpUYECKUX pelle 0 NPUHIUIY UX AW CTBUSL.
21.  IlmeBMaTu4ecKHe MCIOJIHUTEIbHbIE MeXaHU3MBbIL. [lo3uIoHepsl Ha KiIanaHax.
22.  T'mapaBiauyecKue UCHOJHUTENbHbIE MEXaHU3MBI.

23.  KoHcrpykuuu peryaupyrommx opraHoB. PO knaccuuuupyroTcss B 3aBHCHUMOCTH OT
PEryaupyeMoro MaTepuaitbHOro (3HEPreTHYECKOro MOTOKa) - Ha3HAYCHHE U KJIaCCUPHUKAIINAL.
24.  Oo6mee onucanue u knaccudpukanus [1JIK. ITJIK 3apybexHoro mpousBoncra. Advantech
TaitBaub, Schneider Electric, ®panuus, Omron, Mitsubishi Electric SInonus, Siemens, Wago,
Beckhoff I'epmanus.
25.  Konrpomrepsl, npousBoaumeie npeanpustusmu PO. Kontpomnepsr 3A0 «Bommary,
OBEH, Tekon, M3TA, 33AH, DOMUKOH u T.1.
26.  Kommonents! I1JIK. [Iporeccopusie moxymu [TJIK. Moxynu BBOs1a/BBIBO/Ia aHATIOTOBBIX U
JUCKPETHBIX CUTHAJIOB.
27.  Meronuka BeiOopa I1JIK. Beibop kmacca konTposiepa (MOHOOIOYHBIN, MOy IbHBIH, PC-
based, BctpauBaembiit). CooTBEeTCTBHE KOHTpOJLiepa MexayHapoaHbiM craHmaptaMm. Hamiuue
CTaHJaPTHBIX CUCTEM NPOTrPaMMUPOBAHMS U aJTOPUTMOB HACTPOHKHU MMapaMeTpoB KOHTPOJLIEPA.
Bo3moxxHOCTh BU3yanm3aiuu Scada.
28.  IIporpammuoe obecneuenue [1JIK. S3piku nporpammupoBanus I1JIK mo cranmapry IEC
61131-3.

OO6pa3er Ouitera K 3K3aMeHY

T'PO3HEHCKHWI I'OCYJIAPCTBEHHBIY HE®TSIHOM TEXHUYECKHN
YHUBEPCUTET UM.AKA/l. M.I. MUWJIJINOHIIUKOBA
NHCTUTYT SQHEPTETUKHU
Jucnunnuna "TexHu4yeckune cpeacTBa aBTOMATHU3AIUM U YIIpaBJjeHus "
['pymma Cemectp
buner Ne 1
1. OcHoBHbIe TTOHsATHS U onpeaeneHuss TCA.

2. @yHKIMY aBTOMAaTU3UPOBAHHBIX CUCTEM YIpPaBJeHUs U TpeOoBaHuUsA K HUM: (MOHUTOPHUHT,
VYrupasnenne. ABTOMATHUIECKOE YIIPABICHHE).

ITonnucek npenoaasarens [Tonnucek 3aBenyromiero kagpeapou

7.5. Texkymuii KOHTPO.JIb

OO0pa3zer mpakKTHYECKON pabOThI
N3ydenue criocoOOB CONpsiKEHMs aHaJIOTOBBIX CUTHAJIOB Ha 0ase mpeoOpazoBaTens
HIIT-1
I{ens paboThI
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O3HaKOMUTBCS C YCTPOWCTBOM M TEXHHYECKMMM XapaKTEpUCTHKaMU IpeoOpa3oBaTes
temneparypsl OBEH HIIT-1, u3yuuth ero ocHoBHble (GYHKIUM M NPUOOPECTH HaBBIKU
KOHUTYpUPOBaHUS U NPUMEHEHUs IPeoOpa3oBaTess B CUCTEMaxX aBTOMAaTH3alUH.

Conepxanue paboThl

a) N3y4nuTh BO3MOXKHOCTH U OCOOEHHOCTH JJAOOpaTOPHOI'O KOMILJIEKCa.

0) M3yunte Ha3HaueHWE, TEXHUYECKHE XapaKTePUCTUKH Mpeoldpa3oBaTess
temnepatypsl OBEH HIIT-1.

B) N3yuuTh NpUHIUIIBI KOHQUTYPUPOBAHUS U PabOTHI TPeoOpa3oBaTEs.

r) JloMa, mpu IOATOTOBKE K paboTe:

U3yYUTh OCHOBHBIE BO3MOXKHOCTH TporpamMmuoi cpensl «Konduryparop HIT01»;

COCTAaBHTb MOCIE0BATEIbHOCTh KOH(PUTYPHPOBAHHUS IIPE0Opa3OBATEIS.

) B naGopartopuu:

- T[pOWTM TECTUpPOBaHHE MO (YHKIMOHAJIBHBIM  BO3MOXHOCTAM, IPUHIUIIAM
KOH(QUTYypUpOBaHUS U pexxuMaM paboTsl mpeoOpasoBarens Temnepatypst OBEH HIIT - 1;

- ocBouTh mnporpammuyioo cpeny «Kongurypatop HIIO1» nns xondurypupoBanus
npeobpazosarens HIIT-1,;

- CKOH(UTypUpoBaTh peo0pa3oBaTelb B COOTBETCTBUU C BBIAAHHBIM 331aHUEM;

- IIPOBECTH JKCIIEPUMEHTAJIbHbBIE UCCIIEIOBAHUS 3aJaHHBIX BAPUAHTOB PEXUMOB pabOThI
npeodpazoBaTeisl, IPOBEPUTH MPABUIBLHOCTD BBIIOJIHEHUS IOCTaBJIEHHON 3a4auu;

- IOArOTOBUTH OTYET U CENATh BHIBOABI 10 padoTe.

OO6mue cBeeHus: 00 U3y4aeMoM 000pYA0BaHUHU

N3yyaemoe 000py10BaHHE PACIIOI0KEHO B MOYJIE COMPSKEHUS CUTHAJIOB, BHEITHUNA BU]T
KOTOPOT0 MpecTaBieH puc. 1.

B nmanHoii mabopatopHoii paboTe ucmonb3yercs npeodpazosarens temneparypsi OBEH
HIIT-1, BHEemHMI BUA KOTOPOro MpeICTaBlIeH Ha pHC. 2.

W3meputensHblii  mpeobpaszoBatens  Temmepatypsl OBEH  HIIT-1, Ttexnudeckue
XapaKTEPUCTUKHU KOTOPOTO MPEACTAaBIEHBI B Ta0JI. 1, COBMECTHO C BXOJHBIMH JaTYUKaAMU
MpefHa3Ha4YeH JJI MpeoOpa3oBaHMs 3HAYEHHS TEMIEepaTrypbl B YHU(DUIIMPOBAHHBIA CHUTHAI
noctostHHOro Toka 0.. .20 MA i 4.. .20 MA.

Ha puc. 3 npencraBieHbl CTPyKTypHasi CXeMa M CXeMa IOJKIIOUEHHUs npeolOpa3oBaTens
Osen HIIT. B Tabis. 2 npexncraBiieHbl XapaKTEPUCTUKUA BO3MOMKHBIX JATUYMKOB U BXOAHBIX
CUTHAJIOB, IPUMEHSEMBIX COBMECTHO C IIPE0OPa30BATEIIEM.

> - -

™ @ =
Puc. 1. Monyns conpspkeHus Puc. 2. Buemnuii Bug
CUI'HAJIOB npeobpa3zoBarens temmeparypsl HITT-1
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Puc. 3. CtpyktypHas cxema (a) u cxema nojkiaroueHus (6) npeodpaszosarens Oen HIIT-1

Tabmuma 1

XapaKkTepucTHKA

3HaueHHe

Hanpsoxenue nutanus

12.. .36 B moctogaHOrO
HaprDKCHI/Iﬂ

[TorpebiisieMblii TOK: 1l pabovero pexxuma JJist
pexuma KoHpurypupoBanus (nmutanue ot USB)

He 6osee 35 MA He Ooitee 50
MA

HomuHanpHBIN qUaIa30H BEIXOAHOT'O TOKA

0..20 1 4..20 MA

OyHKLMSA TPeoOpa30BaHUsI BXOJHBIX CUTHAJIOB

MOHOTOHHO BO3pacTaromias ujiu
yOBIBaroIIIAs

HenuneitHocTs npeodpa3oBaHus

+0,1%

PaspsaHocTh ananoro-uudpoBoro
npeoOpa3oBaTesisi: Ipu paboTe ¢ TePMOMETPAMHU
COIIPOTHUBJICHUS MIPH pabOTE C TepMONapaMu

He MeHee 15 out He Menee 14
our

Pazpsanocts LHAIT He meHee 11 6ut
HomunansHoe, npu nnut=24 250 Om

3HaueHue B

COIIPOTUBJICHHUS

HArPy3KN MakcumanbHO€, IpU UIUT=36 1200 Om

B

[IpenBapurenbHbIN IPOrpeB

He Oonee 15 mun

Bpewms ycTaHOBIEHMS BBIXOAHOTO CUTHAJIA

He Ooiee 3 ¢

Utcpdetic cszu ¢ [1IK

USB2.0 Full Speed

OcHoBbI KOHpUTrypupoBanus npeodpasoparenst remeparypst OBEH HIIT-1

Kondurypupoanue npeodpazosatens temnepatypsl OBEH HIIT-1 ocymectBasiercs B

ClIeyIoIlel MOoCIeJ0BaTEIbHOCTH: I 3allycka IPOrpaMMbl HEOOXOAMMO Ha pabodeM cToiie
Windows nBa /bl HIETKHYTh KypPCOPOM MBIIIH IO COOTBETCTBYIOMIEMY sipiibiky (KoHpuryparop
HIIT). Ilpu xoppekTHOM mnoakmoueHun mnpeodOpazoBatens k I[IK mosiButcs coobuienue o

nonkiodeHHOM COAT -mopTe (1o ymomaaauro COJI/6), mociie 4ero mosiBUTCS CTapPTOBBIN dKpaH

KoHburyparopa (puc. 4);
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B OTKPBIBLIEMCSI OKHE HE00X0uMO BbIOpaTh IIIMTKY «HacTpoiikn»;
B nosiBuBIIEMCsl OKHE HACTPOEK IMapaMeTpoB (puc. 46) MOJIEHO C/AENATh CIAEAYIOIIee:
- B BbBIIIAAAKOIIIEM MECHIO BBI6paTB THUIT UCITOJIL3YEMOI'O JaTUHKA,

Puc. 4. Okna xondurypatopa HIIT

- 3aJ1aTh TPAHUILIBI IPe0Opa30BaHUs TEMIIEPATypPhl B TOKOBBINA cUTHAIM (CM. OKHA «HukHss
rpanuna» u «Bepxusas rpanuuna»), B mpumepe, mperncraBieHHOM Ha puc. 46, 3HaYCHUIO
temnepatypbl 0°C Oyaer cooTBETCTBOBATh TOK 4 MA, a 3HaueHuto Temmnepatypsl 100°C - Tok 20
MA;

- B OKHE «BBIXOTHOW CHUTHAJ MpPU aBapuU» MOXKHO BBIMOJHUTH HACTPOHKY BBIXOAHOTO
CHUTHaJja IpHU 0OpbIBE 1aTUMKa;

Tabmuma 2
YciaoBHoe YciaoBHoe
JAunana3zon JAunana3on
0003HaAYEHHE nsmepenmuii, °C 0003HaAUYEeHHE nsmepenmuii, °C
HCX naTtyuka HCX
TepmoanekTpuyeckue
Tepmometpsl conpotusienus no 'OCT P TpeobpaszoBaTeNHt (TEPMOTIApHI) T
8.625 umu '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 °C?) -50..+200 TBP (JI-2) 0..+1800
50111a=0,00428 °C?) -180...+200 TBP (JI-3) 0...+1800
1001U (a=0,00428 °C) -180..+200 TIIP(I1) +200...+1800
PiiO (a=0,00385 °CY) -200...+750 TXKK (J) -200...+1200
ftlIO0O (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 °C?) -200... +750 TIIIT (JT) 0...+1750
500IT u 100011 -200...+850 TIIII (5) 0..+1750
100H (3=0,00617 °C?) -55.. .+175 TMK(7) -200...+400

- BKJITFOYUTH/OTKIFOYUTH (PYHKITUIO KOMITCH CAIIMH XOJIOTHBIX KOHIIOB T€pMOTaphI (((hiakok
«YYuTHIBaTh XOJOIHBIN CrIaii»);
- mapametpsl «IloctosnHas Bpemenu ¢unbtpay u «llomoca ¢uiabTpa» oTBeyaroT 3a
HACTPOIKY mapaMeTpoB GUIBTPAI[MH BXOAHOTO CUTHAJIAO0;
ITocne m3MeHeHUs HACTPOEK IMpeoOpa3oBaTels cleayeT HaXaTb KHONKY «3amucaTh B
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npubop». I1ponecc 3anucu Oyner orodpaXkaThCs B OKHAX puc. 5.

DurxisreeTos s oSoaas CEPROM o novéop.
Iwmoeio 17 Boson ) G4

Puc. 5. OTO6pa)KeHI/Ie mporecca 3alucu B IaMATb npeo6pasoBaTeJm

[Topsiiox BEIMOMHEHUS PaOOTHI

PaGora mo wu3ydeHuro mpeoOpa3oBaTens TEMIEpaTypbl BBINOJHAETCS B  CIEAYIOLICH
MOCIIeI0BATEIbHOCTH

1. CkonurypupoBats HIIT ¢ momomipio mporpammuoro obecrneuenus «Kondurypatop
HIIT»;

2. Pa3paborats mporpammy 0OpaOOTKM aHAJIOrOBBIX CHTHAJOB M 3alHCcaTh €€ B MaMsTh
MIPOrpaMMHUPYEMOT 0 peJie;

3. Cobpatp cxemy IJisi U3y4eHHsT pabOTHI MpeoOpa3oBaTelnsl TeMHepaTypbl (MOJKIIOYHTH
JaTYUK TEMIepaTypel KO BXOAy IpeoOpa3oBarensi, a BBIXOA IHpeoOpazoBarens - K
COOTBETCTBYIOIEMY aHAJIOTOBOMY BXOJy MPOTrPAMMHPYEMOTO peie;

4. [IpoBepuTh  MPaBWILHOCTH  (YHKIHOHUpOBaHUs  mpeoOpazoBatens HIIT-1  wu
MIPOrPaMMHPYEMOT O peie.

TpeboBanus k oT4ETy

OTuer JOJDKCH COACPKATh!:

a) 11eb paboThI;
0) napamMeTpbl KOH(QUTYpallUuK MPpeodpa3oBaTellsi TEMIEPATYPhI;
B) YIPABIISIOUIYIO TTPOTPaMMYy UIsl TPOTPAMMHUPYEMOT0 Pelie, pealn3yonlyo 00padoTKy

aHaJIOTOBOI'0 CUTHAJIA;
T) BBIBOJIBI IO paboTe.

KOHTpOJ’ILHHe BOIIPOCHI

Kakoe naTymky MO>KHO MOJIKIIIOYATh K M3MEPUTEILHOMY BXOy IIpeoOpa3oBartess?
Kaxkue TUIbl BBIXOJHBIX CUTHAJIOB JOCTYIHBI B mpeoopa3obaTene HIIT-17?

Kaxoga pazpsimaocts ALIT HIIT-1 npu pabote ¢ Tepmonapamu?

KaxoB nopsgok koHpurypuposanus npeodpaszoparens HIIT-1?

KaxkoBel npenMyniecTBa UCOIb30BaHUS BBIXOAHOrO curnana 4..20 mA?

Kak ocymecTBisieTcst KOH(GUTypHpoBaHUE aHAJIOr 0BOro Bxoxa pese [1P1147?
KaxkoB nopsinok nmporpammuposanus pene [1P114?

O No R WDPE

Kax ocymiecTBisiercs mpoBepka MpaBUIBHOCTH PaOOTHI CUCTEMBI?
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Onucanue nokasaresieil 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHLIUN Ha pa3JIMYHbIX dTanax ux GopMUpoBaHUs, ONMCAHNUE Kbl OL{€HUBAHUS.

Tabauma 8
Inanupyemble pe3yJbTATHI OCBOEHHSI KOMIIETEHIIMH Kpurepun ouenuBanusi pe3yJibTaroB 00y4eHus HauMeHnoBanue
Menee 41 6ay10B 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 (YHKIMI BEPXHHUX KOHEYHOCTEH WJIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH:
MMCbMEHHBIE 3aJIJaHUS BHIMOIHIIOTCS Ha KOMIIBIOTEPE CO CIELUATU3UPOBAHHBIM POTrPAMMHBIM
obecrieueHMEeM WM HAJUMKTOBBIBAIOTCSI ACCHUCTEHTY; BBIIOJHEHHME 3aJaHuil  (TecToB,
KOHTPOJIbHBIX padoT), IPOBOAUMBIE B MIMCbBMEHHOM (opMe, TPOBOASTCS B YCTHOU (hopMe yTeM
orpoca, 6ecensl ¢ 00yJaromumcs.

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

1. Epmonenko A.Jl., Kammn O.H., Jlucuupsin H.B., Makapos A.C., Domun A.C., Xapazos B.I'.
ABTOMaTH3a1Ms MPoLEecCcOB HedTenepepabOTKU: y4. moc. ped. I-pa TexH. Hayk B.I'. Xapa3zoga.-
CII6.: ITpodeccus, 2016.-304 c. UmeeTcs Ha kademnpe.
2. Texnuueckue cperncrBa aBToMaTu3anuu U ympaiaeHus. Yacte 1. KontpombpHO-
U3MEPUTEIBHBIC CPEICTBA CHCTEM aBTOMATHU3allMU M YIpPaBJICHUs [DIEKTpOHHBIA pecypc]:
yuebHoe mnocobue / B.B. TyroB [u ap.]. - DnekTpoH. TekcToBble naHHblE. - OpeHOypr:
Openbyprekuii rocynapctBenHblid yausepeutet, ObC ACB, 2016. - 110 c. - 978-5-7410-1594-0.
- Pexxum moctyna: http://www.iprbookshop.ru/69956.html
3. Crapoctun A.A. TexHHUUYECKHE CPE/ICTBAa aBTOMATU3AIIMU U YIIPABJICHUS [DJIEKTPOHHBIN
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 noctymna: 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 IOpaiit, 2018. - 352 c.
- (Cepus: Ilpodeccuonansnoe obpaszoBanue). - ISBN 978-5-534-09807-5. Pexxum mocryna:
http://www.iprbookshop.ru/68302.html
5. Cmupaos 10.A. Texnuueckue cpeicTBa aBTOMaTU3aLMK U YIpaBJIeHUs: Y4eOHoe mocodue.
-2-eusn., crep. — CII0.: U3narensctBO «Jlanby, 2018. -456 c.: un. — (Y4eOHUKH U1 BY30B). Pexxum

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

9.2. MeTtoanueckue YyKa3aHus [JA O0y4YalIIUXC MO OCBOGHHI) JTHCHHMIIMHBI

(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.

Aynutopuu 4-25, 4-29 SBIAIOTCS KOMITBIOTEPHBIMH KJIACCAMHU C IOCTYIIOM K CETH HHTEPHET,

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

27



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, €€ CTPYKTypOH M COJEp)KaHUEM pa3lenoB (Moayiei), (OHIAOM OLIEHOYHBIX
CPEACTB, O3HAKOMHTHCS C Y4eOHO-METOMUYECKMM U WH()OPMAIMOHHBIM O0OecledeHHEM
JUCITUTUTHHBI.

JuciumuimHa «TexHM4ecKkue cpeAcTBa aBTOMATH3ALMHU M YNIPABJIEHHUS» COCTOUT U3
16 cBsA3aHHBIX MeXay cO0OK pa3jienoB, O0ECHeYMBAIOIIUX IOCIE0BAaTEIbHOE H3ydeHHE
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, HPAKTUYECKUM
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
pelieHne mpooaeM NMpakTHYeCKUX 331aHUi B MIJIaHE HACTPOCK U KOH(UTYPHPOBAaHUS CTEHIOB U

ap. dopm).

YueOHbIl MaTepuan CTPYKTYpPUPOBAaH M H3Y4EHHME AMCLMIUIMHBI INPOU3BOAUTCA B
TEMaTUYECKOH ITOCIEA0BATEIHOCTU. Kax10My IIPaKTHUECKOMY 3aHATHIO U CAMOCTOSITEIIBHOMY
U3YYEHHUIO MaTepuaia NpeAlIecTBYeT JIEKIHs 10 JaHHOU TeMe. O0yuaronmecss caMOCTOSATEIbHO
MIPOBOJAT IPEABAPUTEIBHYIO IOATOTOBKY K 3aHSATHIO, NIPUHUMAKT AKTUBHOE M TBOPUYECKOE
ydacTue B 00CYXJIEHUU TEOPETUUYECKUX BOIIPOCOB, pa3zdope MpoOJIEMHBIX CUTyalUil U TOUCKOB
myTel ux pemieHusi. MHorue npo6yieMbl, H3ydyaeMble B Kypce, HOCAT AUCKYCCHOHHBIN XapakTep,
YTO IIPEANOJIAaracT UHTEPAaKTUBHBIM XapaKTep IIPOBEACHU 3aHATUN HA KOHKPETHBIX IIpUMeEpax.

Onucanue mociieq0BaTeIbHOCTH € CTBUM 00yYalomerocs:

[Ipn n3yyeHun Kypca cienyer BHUMATEIbHO CIYHIIaTh U KOHCIEKTUPOBATh MaTepuall,
W3J1araeMblii Ha ayAUTOPHBIX 3aHATHAX. [l ero NMOHMMaHWST U KayeCTBEHHOTO YCBOECHMS
PEKOMEHAYETCS CIAEAYIOIIas MOCIE0BATEIBHOCTD AEHCTBUM:

1. Ilocne oxoHuYaHUs y4yeOHBIX 3aHATUN JUISl 3aKpEIJIEHHs MaTepuajia IpoCMOTPETh U
00/lyMaTh TEKCT JICKIMH, TIPOCITYIIIAHHOW CETrOIHs, pa300paTh paccMoTpenHbie nmpumeps! (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 BeIOpaTh BpeMsl ISl paOOTHI ¢ JIUTEpaTypoll 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 pelMTh | - 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 U BaKHBIX Bompocax. Jlekiuu oObIyHO
U3J1araloTcs B TPAJUIIMOHHOM HJIA B TPOOJIEeMHOM cTHiie. [ CTyA€HTOB B OOJBIINHCTBE CITy4acB
B mpobiemHoM cTuie. [IpoOneMHBII CTUIb TO3BOJIAET CTUMYJIHPOBATh AKTHUBHYIO
MO3HABATEIbHYIO JIEATEIbHOCTh OOYYAIOMIMXCS M WX HHTEPEC K IUCHUIUIMHE, (OPMHUPOBATH
TBOPUECKOE MBIIUICHUE, AKTUBU3UPOBATh BHUMAHHE OOYYAIOUIMXCA IYTEM IOCTAaHOBKH
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, BBIBOABI U MPAKTUYECKUE PEKOMEHIAIUH.

KoHcnekT nekiuu myyrie moapas3iessiTh Ha MyHKThI, COOJI0Aast KPAaCHYIO CTPOKY. DTOMY
B OonbIION cTemeHu OyayT crmocoOCTBOBaTh BOIMPOCH IUIaHA JICKIIUU, MPEIIOKCHHBIC
npernogaBarensaM. Cienyer oOpamaTth BHUMAaHHME Ha aKICHTHI, BBIBOJABI, KOTOpBIE JelaeT
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.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYK CHCTEMY COKpalleHui, abOpeBuaTyp
cuMBosIoB. OJHAKO TpH JajbHEiIIeld paboTe C KOHCIEKTOM CHMBOJIBI JIy4Illeé 3aMEHUTb
OOBIYHBIMU CJIOBAMU JIJISL OBICTPOTO 3PUTEILHOTO BOCIPHSITHSI TEKCTA.

PaGortas Hajx KOHCHEKTOM JIEKIUH, HEOOXOJUMO HCIO0JIb30BaTh HE TOJHKO OCHOBHYIO
JUTEpaTypy, HO U Ty JUTEPATypy, KOTOPYIO JOMOJIHUTEIBHO PEKOMEHJI0Baj MpEenoiaBareb.
VmenHo Takas cepbe3Hasi, KpOonoTJiuBas padboTa ¢ JEKIMOHHBIM MaTepUaIoM MO3BOJIUT IIIyOOKO
OBJIaJIETh TEOPETUUECKIM MaTEPHATIOM.

Temartuka nekiuii naercs B paboueil mporpaMMme AU CHUTIIIHHBL.

3. MeToan4yeckue YKazaHnus Oﬁy‘lalO].[II/IMCH Mo MOAroTOBKE 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¢ eKTUBHbBIE PELIEHHs TOCTABIEHHBIX MPOOJIEM, YMETh HaXOJUTh MOJIE3HbII 10N OJTHUTEIbHBIN
MaTeprall 10 TEMATUKE 3aHATHIA.

CryneHTy pekoMeHayeTcs CIIeAYIoLasi cXxeMa MOATOTOBKH K 3aHSTHIO:

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

2. [IpopaGoTaTh KOHCIEKT JICKIIHA;
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 JIEKUUU B HEHl HEBO3MOXKHO H3JIOKUTh BECh MaTepual M3-3a JIMMHUTA
ayIUTOpHBIX YacoB. [loaToMy camocTosiTenbHas paboTa ¢ yueOHMKaMu, y4eOHBIMU [1OCOOUSAMH,
Hay4YHOH, CIIPaBOYHOM JIMTEPATYpOH, MaTepHalaMM IEpUOAMYECKMX H3laHuil n HHTepHera
sBIIsieTcss Haubosee 3P(EKTUBHBIM METOOM IOJy4EHUs JONOJTHUTEIbHBIX 3HAHUH, IO3BOJISET
3HAYMTEIBPHO AKTHBU3UPOBATH TIPOIIECC OBJAJACHUS WHQOpMAIMEld, CIocoOCTByeT Oosee
ryOOKOMY YCBOGHHMIO H3y4yaeMmMoro wmatepuaina, (OpMUPYET Y CTYAECHTOB OTHOIIEHHE K
KOHKpPETHOI mpobieme. Bce HOBbIE MOHATHSA 110 U3y4aeMOi TeMe He00X0IMMO BbIy4YHUTh HAaU3yCTh
1 BHECTH B TJIOCCapui, KOTOPBIH 11e71eco00pa3HO BECTH C CaMOro Hayajla U3yuyeHHus Kypca;

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

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

7. Ilpu 3aTpynHEeHHSIX CHOPMYIIMPOBATH BOMPOCHI K IIPEIIOIaBATEIIO.

PesynbpTar Takoil paGoThl NOJDKEH MPOSIBUTHCS B CIHOCOOHOCTH CTYAEHTAa CBOOOAHO
OTBETUTh Ha TEOPETHUUECKUE BONPOCHI, BLICTYNATh U y4aCTBOBATh B KOJIJIEKTUBHOM OOCYKJ€HUU
BOIIPOCOB M3y4aeMOIl 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 YIIPaBJIEHHS - 3TO YIIyOJieHHe U pacIIipeHue 3HaHui B 001aCTH
COBPEMEHHBIX CHCTEM YIpaBlieHHs; (POPMHPOBAHHWE HABBIKA U HMHTEpeca K CaMOCTOSTEIbHON
II03HABATEJIbHOM I€ATEIbHOCTH.

CamocrosiTenbHas paboTra OOy4yaroUMXCsl SIBISETCS BaKHEHIIMM BUAOM OCBOEHHS
coiepKaHusl AMCLUILINHBI, TOATOTOBKU K MPAKTHUYECKUM 3aHATHAM M APYTUM BUIAM 3aJaHUs.
Croma e OTHOCATCA W CaMOCTOSITENIbHOE YIUIyOJIEGHHOE W3Yy4EHME TEM JUCLUIUIMHBL
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CamocrositenbHas padoTa NpPeACTaBisieT COOONW MOCTOSHHO JEWCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa30BaTEILHOIO MPOIIECCa U HOCUT MCCIIEA0BATEIbCKUN XapaKTep, YTO MOCIYKUT B OynyLIieM
OCHOBaHMEM JUIl HAalMCAaHUS BBITYCKHOW KBaJU(PUKALMOHHON palbOThl, MPAKTUYECKOTO
IIPUMEHEHUS TOJyYEHHBIX 3HAHUM.

Opranu3zanus caMOCTOATEIbHON paboThl 00y4aIOLMXCsS OPUEHTHPYETCS Ha aKTHBHBIE
METO/Ibl OBJIAJIEHUSI 3HAHUSIMHU, Pa3BUTHE TBOPUECKHUX CIHOCOOHOCTEH, Mepexo]l OT MOTOYHOIO K
WHIUBUIAYATU3UPOBAHHOMY O0YUEHHIO, C YUETOM MOTPEeOHOCTE 1 BOBMOXKHOCTEHN JIMYHOCTH.

[IpaBuiibHas opraHu3anys CaMOCTOSITENIbHBIX Y4€OHBIX 3aHATHI, UX CHCTEMaTUYHOCTD,
1enecoodopasHoe MiIaHUPOBaHNE pabouero BpeMeHH MO3BOJISIET CTyIeHTaM 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 3aHATHUSAM BKJIIOYAET, KpOME NpPOpabOTKM KOHCHEKTa M IpEe3eHTaluu
JEKIUH, TOMCK JIUTEPATyphl (10 PEKOMEHJOBAHHBIM CIIUCKaM U CaMOCTOATEIbHO), MOATOTOBKY
3aroTOBOK /JIs1 BBICTYIJIEHUH 110 BOIIPOCaM, BBIHOCUMBIM JIs1 00CYKI€HUS 110 KOHKPETHOM TeMe.
Takne 3aroToBKM MOIYT BKJINOYAaTh LUTAThl, (AKTbl, COMOCTaBICHHE pPa3JIMUHBIX IO3ULUM,
cobctBeHHbIe MbIcTH. Eciu mpobiiema 3anHTEpecoBana 00yJaromerocs, OH MOKET MOATOTOBUTh
pedepar U BBICTYIUTh C HUM Ha IPaKTU4ECKOM 3aHATHH. [Ipy moAroToBKE K KOHTPOJIbHOH paboTe
00y4arouuiicst JOJHKEH MOBTOPATh MPONAEHHBIM MaTeprall B CTPOroOM COOTBETCTBUU € Y4eOHOM
[IPOrpaMMOii, UCII0JIb3YSl KOHCIEKT JIEKIIUI U JIUTEpaTypy, PEKOMEHI0BaHHYIO MPENOIaBaTEIEM.
[Ipn HEOOXOMUMOCTH MOXHO OOpPAaTUTHCS 3a KOHCYJIbTAIIMEH M METOIMYECKOW IMOMOIIBI0 K
MIPEToiaBaTelto.

CamocTrosiTenpHas paboTa peaan3yercs:

— HEMOCPENCTBEHHO B IPOLECCE ayJUTOPHBIX 3aHITHH - Ha JIEKUUAX U IMPAKTHUYECKUX
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, n1oMa, Ha Kadenpe NMpH BHIIOIHEHHH OOYYaIOIIUMCS YYEOHBIX WU
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 UCHMILUIMHBL D(PGEKTUBHBIM CPEICTBOM OCYILIECTBICHUS 00Yy4YarOIIUMCS
CaMOCTOSITENIbHOM Pa0OThl SBJSETCS 3JEKTPOHHAs HHPOpPMallMOHHO-00pa3oBaTelbHas cpeaa
YHUBEpCUTETa, KOTOpas o0ecrnedyMBaeT AOCTYH K Y4YeOHbIM IUIaHaM, pabodyuM IporpamMmam
JTUCHUIUIAH (MOIYJIeH), IPAaKTHK, K U3JaHUSM 3JIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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