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1. Menan u 3aaa4M TUCHUTIIMHBI

HCJ’ILI H3yquHe TCXHI/I‘IGCKOﬁ 6213131 CUCTEM aBTOMATHU3aAIINU TCXHOJIOTHYCCKUX HpOHCCCOB
(peryasTopoB, UCIOIHUTEIbHBIX MEXaHU3MOB, PErYJIHPYIOLIMX OPraHOB U T.NI.) UX YCJIOBHBIX
0603Ha"IGHI/If/'I Ha (byHKI_II/IOHaJ'ILHLIX CXEMax aBTOMATU3allWMKW WU IIPUMCHCHHUC Ha COBPCMCHHBIX
HedTera3o00bIBAIOIINX TPEIIPHITUSIX.

3agaun:

— JaTb COBpeMeHHOC Hpe,Z[CTaBJIeHI/IC 06 OCHOBHBIX ITOHATHAX JJICMCHTOB aBTOMATHUKH,
HpI/IHI_II/IHaX nux HCﬁCTBHH nu CYH_[HOCTI/I HpI/IMeHCHI/IH OCHOBHBIX CHCTEM pCFy.HI/IpOBaHI/IH Ha
HpOI/I?;BO,HCTBC HpI/I aBTOMAaTHU3aIllUN TUITOBBIX 06T>CKTOB HG(I)TSIHOﬁ u Fa3OBOI>'I HpOMLIH_UICHHOCTI/I;

- CHOCO6CTB OBAaThb paSBI/ITI/IIO y CTy,II CHTOB JOUAJICKTUKO -MaTepI/IaJII/ICTI/I‘-IeCKOFO
MHUPOBO33PEHUS;

— IPUBUTH O PECIICHHBIA KOMITICKC 3HAHUH 10 YCTPOMCTBY, MPUHIIMITY JIeH CTBUS, 001aCTH
NPUMEHEHHUSI WUCIOJIHUTEILHBIX MEXaHU3MOB U PETYJIMPYIOIIUX OPraHoB; METOJaX HACTPOHKH
MPOMBIILIEHHBIX CEPUUHBIX PETYJSITOPOB, KOTOPHIE BXOJAAT B COCTAB CUCTEM aBTOMATHYECKOIO
peryJMpoBaHus U yIpaBJIeHUs;

— HAYYUTb IIOJB30BATLCA TCXHUYCCKUMU CPCACTBAMU aBTOMATU3allUU JJIS PEryJIMPOBaHUA
TEXHOJIOTHYECKUX  TapaMeTpoB TP  MPOTEKAaHWU  COOTBETCTBYIOIIEro  Tpoiecca B

MIPOMBIIIJICHHOM 00BEKTEe HEeTEra30BOM OTPACIIH.

2. MecTo AMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe1bHOM NPOrpaMmbl

Jucuunnmza « TexHuyeckue cpeacTBa aBTOMAaTU3AIMH U YIIPaBICHUsD OTHOCUTCS K YacTH,
dbopmupyemoii yauacTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHUH, bioka 1.

JanHas nucuuiuinHa OasupyeTcs Ha ciaeayrmmx aucuumuimHax: «lIporpammupoBanue u
OCHOBBI AJITOPUTMU3ALNNY, «DJIEKTPOTEXHHKa», «Teopuss aBTOMAaTHUECKOrO YIpaBIICHUS,
«Metposorusi ¥ uU3MepuTenbHas TexHukay, «lIporpaMmupoBaHre MUKPOKOHTPOJIIEPOBY,
«BbluncnuTeNnbHBIE MAIIMHBL, CHCTEMBI U ceTu», «CXeMOTeXHHKa W MPOMBIIIJICHHAS
ANIEKTPOHUKA» W SIBISETCS MPEIIISCTBYIONICH ISl CIeMYIOMUX AUCHUIUIMH: «J{MarHoctuka u
HaJIOKHOCTh CHCTEM ympaBieHus», «MHdopmanmonHoe obecredeHne CHUCTEM YIpaBICHUS,
«ABTOMaTH3UPOBaHHBIE CUCTEMBI KOMMeEpUecKoro yuera s3uepropecypcoB (ACKYD)», «OcHoBbI
poboTOTEXHUKNY, «CHCTEMBI YUCIOBOT'O M MPOrpaMMHOro ynpasieHus», «SCADA cucremsl B

ABTOMATU3UPOBAHHOM ITPOU3BOICTBE.

3. IlepeyeHb NIIAHMPYEMBIX pe3yJbTATOB OOy4YeHHS MO AUCHUILIMHE (MOAYJIIO),

2



COOTHECCHHBIX ¢ THAUKATOPAMU J0CTHKCHUSA KOMIIeTEeHIU

TEXHOJIOTHH IS KX PEIICHMUSL.
OIIK-4.3. Biageer HaBBIKAMUA

MPUMEHEHUST  COBPEMEHHBIX
WHPOPMAITUOHHO-
KOMMYHHKAIIMOHHBIX u
HMHTEJUIEKTYaTbHBIX
TEXHOJIOTHH,
WHCTPYMEHTAJILHBIX cpen,

POrPaMMHO-TEXHUYECKUX
wiathopM H TPOrpaMMHBIX
CPEeICTB JJs PEIICHUs 3a1ad
npodeccroHaIbHON
JeSTEeIbHOCTH.

Tadoauna 1
Koa mo ®T'OC HNuauxkaropsl I[lnanupyembie pe3yJabTaThbl
AOCTUKEHUS 00y4enust mo gucuumiaune (3YB)
Oob6menpodeccnonaibHble
OIIK-4. Cnocoben | OIIK-4.1. 3naer u nmoHumaer | 3HATL:
IIOHHUMATh MIPUHLUIIL] | ITIPHHITAIIBI paboTHI | - CTaHIapTHBIC 3a1a4du
paboThl  COBPEMCHHBIX | COBPEMCHHBIX npodecCHOHATBHOI NeSITeTbHOCTH,
MH(OPMAIOHHBIX HH‘I’OpMameHHHX COBpEMEHHBIE UH(POPMALMOHHBIE
TEXHOJIOTMH U | TCXHOTOTHH. TeXHOJIOTHH, TEXHHUKY, MNPHKIAIHBIC
ncnonssopars x| ONK-4.2. Ywmeer MpOrpaMMHBIE CPEACTBA TMPHU PELICHUHN
peuieHus 3a/a4 | AHAIM3UPOBATH 0
poheCCHOHATBHOM npodecCHOHAIBHBIC — 3aJIauy, 3ajfat HpO(beCCHOHam’HOH
JIECATECIBHOCTH BLI6PIpaTI> nu HUCIIOJIB30BAaTh ACATCILHOCTH.
MOJIXO/ISAIINE YMerb:
uH(OpPMAIMOHHBIE - y4yacTBOBaTb B pa3paboTke

IPOEKTHOW U palbouell TEeXHUUYECKOH
JOKyMEHTAaluH, CBSI3aHHOHN c
npodeccuoHaNbHOM NesTeIbHOCThIO (Ha
OCHOBE JCHCTBYIOIUMX CTaHJApTOB U
Jpyroil HOpMAaTUBHOM TOKYMEHTALUH);

- COCTaBJIAITb  3asBKM  Ha
000pyZI0BaHHE, TEXHUUYECKHE CPEICTBA
U CUCTEMbI aBTOMAaTU3allUU, KOHTPOJI,

JUAarHOCTUKH, HCIBITAHUN u
YIIpaBJICHUA, 3aI1aCHBIC qacTu,
HWHCTPYKIOHUHN 10 HUCIIBITAHUAM n
OKCILTyaTallud  JaHHBIX CPCACTB n

CUCTEM, TEXHUYCCKYIO IOOKYMCHTAIUIO
Ha UX PEMOHT.
Baaners:

- CITOCOOHOCTBIO aKKyMYJIMPOBATh
HAayYHO-TEXHUYECKYI0  MH(pOpMAIHIO,
OTEUECTBEHHBIN U 3apyOCKHBIIl OMBIT B

obactu aBTOMAaTU3AINH
TEXHOJOTMUECKHUX IIPOLIECCOB u
MIPOU3BOJICTB;

- HAaBBIKAMH BBIIOJIHSITH PAOOTHI
[0 HalaJKe, HACTPOIKe, peryiupoBKe,

ONBITHOM TPOBEPKE, PperiaMeHTHOMY
TEXHUYECKOMY,  SKCIUTyaTal[HOHHOMY
00CITyKHBaHUIO o0opyoBaHus,

CPEACTB H CHCTEM aBTOMATH3alluH,
KOHTPOJIS, TUArHOCTUKHU, MCIBITAHUNA |
yIPaBIICHHSI, CPEICTB IPOrPAMMHOIO
obecrieueHusl, cepTudHKaIOHHBIM
UCTIBITAHHSIM H3CITUH.




4. O0beM TUCHMIUIMHBI U BBl y4eOHOH padoThl

Taoauna 2
Bcero CemecTpbl
Bua yueOHoii paGoThl yacos/ 3a4. €. 6 7 7 8
(010]0) 300 0O®O | 0ODPO 300 300
KonrakTHas padoTa (Bcero) 132/3,67 | 30/0,83 | 64/1,8 | 68/1,9 |14/0,38 |16/0,44
B Tom uncne:
Jlexnmu 66/1,83 | 16/0,44 | 32/0,9 | 34/0,9 | 8/0,22 | 8/0,22
[TpakTHYeCKHE 3aHATHS 66/1,83 | 14/0,39 | 32/0,9 | 34/0,9 | 6/0,16 | 8/0,22
CamocTosiTesibHasi padoTa (Bcero) 192/5,3 | 294/8,2 | 80/2,2 | 112/3,1 |130/3,6 |164/4,6
B tom uncne:
KypcoBast mpoekT 36/1 50/1,38 36/1 50/1,38
U (unu) opyeue 6uowi
CamocmosamenbHol pabomoi:
TeMbl 17151 CAMOCTOSITEILHOTO 3YUCHHS 7212 7212 36/1 36/1 36/1 36/1
[ToAroToBKa K MPAKTUYCCKUM 3aHSATHIM 48/1,33 | 94/2,61 | 26/0,72 | 22/0,6 | 58/1,6 | 36/1
[ToaroroBka K 3a4eTy 18/0,5 36/1 18/0,5 36/1
[ToaroroBka K 3K3aMeHy 18/0,5 42/1,2 18/0,5 42/1,2
Bug otueTHOCTH 3auer IK3. 3auer IK3.
BCETO 8| 3 324 | 144 | 180 | 144 | 180
O01mas Tpy10eMKOCTb Jacax
AMCHHUILIHHBI BCEI'O
B 3a4. 9 9 4 5 4 5
eIHHHUIAX
5. Coaep:kanue AUCHHUIINHBI
5.1. Pa3nenanl AMCUMILIMHBLI M BUAbI 3aHATHI
Taoauna 3
Yacer Yacer Hacer
Ne HaunmeHnoBanue pasagena JIEKIUOHHBIX |J1260PATOPHBIX NPAKTUICCKUX | g 010 wacos
N . (ceMMHAPCKHUX)
n/n JUMCHHUILIMHBI IO ceMeCTpaM 3aHATUH 3aHATHH SARSTHi
0®0 [320 | O®O | 30 | OPO | 300 |0®O| 3P0
6 cemecTp
Moayas 1
1 OO1re cBeneHNs 0 TEXHUIECKUX 9 0 9
CpEICTBaX aBTOMATU3AIMK U YIIPABJICHHUS.
locynapcrBenHas cuctema npudopoB
2. (CCID). 2 2 4 6 6
3 JlaT4MKY pa3IMYHBIX [TapaMeTPOB 12 8 5 20
HU3MEPCHUSI.
Moayas 2
1. | Bropuunble u3MepuTeIbHbIe TPUOOPHI 4 8 12
5 N3mepurensubie mpeoopazoatenu (UIT), 4 2 6 4 10 6
JTaTYUKH TEMIIEPaTyp.




N3mepurenshbie mpeoopazoatenu (UIT), 5 6 8
JATYMKH JTaBJICHUS. 5 5
W3mepurtensubie npeodpasosarenu (UII), 2 2
JATYMKN YPOBHSL.
N3mepurensHbie mpeoopasoatenu (UIT), 2 2
JATYMKHU Pacxo/a.
2 2
AHaIM3aTOPHl COCTaBa U CBOMCTB 5 5
BEIIECTB.
[ ceMmecTp
Moayas 1
CoBpemMeHHbIE UHTEIIEKTYalbHbIE 4 5 5
JATYHKH. 5 5
QDYHKIMOHAJIBHBIE YCTPONCTBA CUCTEM 6 2 8
aBTOMaTH3aLIUH.
HcnonHurtenbHbIe MEXaHU3MBI. 6 5 4 2 10 4
[ToxxapHbIe CHCTEMbI aBTOMATHKH. 4 4 8
Moayasb 2
Perymupyromnme ycrporicta (PVY). 6 2 4 2 10 4
Muxkpornporneccopubie [TU]] peryasitopsl.
[Iporpammupyemble J10ru4ecKue 4 10 4 14
koHTposuiepsl (I1JIK)
[IpoMbliIEHHBIE CETH: APXUTEKTYpa, 4 2 6 10 6
o0opynoBaHUE, XapaKTEPHUCTUKH.
5.2. JlekiiuoHHbBIE 3AaHATHS
Taoauna 4
Ne HaumeHoBanue
. /;I pa3ieJa Conep:xanue pasjesia
AMCUHMILJIMHBI
6 cemecTp
Moayasb 1
Oo6mme cBexennsi 0 | OcHoBHbie  moHsiTUSS W ompeaenenus TCA.  DOyHkuuu
TeXHUYECKHUX aBTOMAaTU3MPOBAHHBIX CHUCTEM YIPaBIICHUS M TPEOOBaHUS K HHUM:
1. cpeacrBax (MouuTopunr, VYmparieHue. ABTOMATHYECKOE YIIPABICHHUE).
apromaTuzanmuu u | [lpumep -  perynstop  TemmepaTypel.  MeTponorudyeckue
ylpaBJieHHS XapaKTePUCTUKH U3MEPUTEIHHBIX TPHUOOPOB M YCTPOUCTB.
I'ocynapctBennas cuctema mnpubopoB (I'CIT). Opranuzamuu mo
pa3paboTke W W3JAHUIO CTaHAApTOB. Ha3HaueHWe, NPUHIUIIBI
Tocynapcrsennas I'CII. CTpykTypa TEXHUYECKUX CpPEACTB
2. cucremMa npudopos IIE%CI_TIPC;;HH’I 1 CTPyKTypa - ~TPYKTYD pel
(CCIT). . BetBu u curnanel ['CII. Pexomenganuu no npuMeHEHUIO U
METO/IMKE MOCTPOSHHs (PYHKIIMOHAIBHBIX cXeM 1o roct 21.404—85.
ITpunuun ¢popmupoBaHus U yciI0BHOE 0003HaUeHU € TprOopa.




PeocraTHbie (MOTEHIIMOMETPUYECKUE) JATIYMKHU. T €H30pEe3UCTOPHBIE

Aarumku natyuku. Ilpezosnexktpuueckue ngatuuku. [IpeoOpas3oBarenu
PasTHANDIX ocHOBaHHble Ha H>(dekre Xomna. HMHAYKTHBHBIE, EMKOCTHBHIE,
1apamerpos MarHUTO4yBCTBUTEbHBIE, yIbTPa3ByKOBblE  OECKOHTaKTHBIE
H3MEpeiit. BBIKJIFOYATEIIH.

Moayab 2
B [TupomeTpuyeckue MUJUTUBOJIETMETPBI. [ToTeHLIOMETPBI.
TopuiHbIe ABTOMaTHYECKHE 3JIEKTpUYECcKre MTOTEHIIMOMETPBHI.
I/I3Mepl/l;eﬂb}lble ABTOMAaTHYECKUE DJIEKTPOHHBIE MOCTOBBIE CXEMBI H3MEpPEHUS

TIPHOOPEI TepModJiekTpuueckux conporusiaennit (TC) u T.4.

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 TeEI.
HekoHTakTHBIE JATYMKU TeMIEpaTypbl (MUPOMETPHI U3IIyUEHHUS).
Perynarops! TemnepaTypbl IpIMOro JeHCTBUS.
OnpeneneHue TMOHATUS «JABJIEHUE», M COOTHOLICHHE MEXIY
enuHuuaMu aasienus. Knaccupukanus npuOopoB A U3MEpEeHUs]
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  Tpeodpa3oBaTenu CWIbl ¥ JIaBJICHUSA
(cunousmepuTenu, TeH30JuHaMOMETphI). J{udmMaHOMETpBI.
" [TpuGoper a1 u3mMepeHus ypoBHA. [lomnaBkoBbie U OyHKOBBIE
Hp?;gg::s::::;z 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 | (BUXpEaKyCTUUYECKHE), TEMJIOBBIE, CKOPOCTHBbIE (TypOMHHBIE)
(M1I), naTyuku pacxomoMepsl.  Pacxomomepbl — OpwHOHMIA  TOCTOSHHOTO U
pacxozaa. MIEpEMEHHOr 0 Iepenaja JaBiieHus. J[aTuuku KOHTpoJid pacxoaa
(moroka). Pacxomomepsl 1 103aTOPBI ChITYYHUX BEIECTB.
["azoananuzaTtopsl. TepMOKOHIYKTOMETPUYECKHUE,
TEPMOMAarHUTHbIE, = TEPMOXMMHUUYECKHE,  DIJIEKTPOXHUMHYECKHE,
AHAJIN3aTOPbI OINTUKO0-a0COPOIIMOHHBIE, MJIAMEHHO - OHU3AIIOHHBIE
COCTaBAa M CBOMCTB | razoaHanmu3aTopel. Xpomartorpadel. Bmaromepst (rurpometpsr).
BelIeCTB. Ananmu3zatopsl xkuakocTd. Konnykromerpsl. pH-merpsl. 3mepenue
MyTHOCTH pacTBOpoB. Hedemomerpsl. [TnmoTHOMEpBI KUAKUX CPE/I.
Cnektpockomnusi. CIeKTOMETPHI.
7 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 u T.1. BeconaMepuTenbHOE U JO3UPYOLIEE

obopynoBaHue. bBeCKOHTaKTHBIE  BBIKJIIOYATEIU
Tennocuerunku u 3nekrpocueTynkn. ACKYO.

(ceHcopHI).




OyHKIHOHAIBHBIE
YCTPOHCTBA CHCTEM
aBTOMATH3ALNU.

Hopmupyronmme mnpeoOpasoBatesnu. DyHKIHOHAJIbHBIE OJIOKH.
[IpeoOpazoBaTenb  CUTHAJOB  PE3UCTUBHBIX  JaTYUKOB B
craHapTHbIi TokoBbI curHain bYC-10. IIpeobpa3oBarens mManbix
MIOCTOSTHHBIX HaNpsKEHUH B cTaHIapTHHIN ToKoBbIM curHai (BYT).

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

HaIps>KCHU . Vceunmurenu.

HcnoanureabHbIE
MeXaHM3MBEI.

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

npeo0pa3oBaTeIeM  YacTOTHI. CepBonpuso. OHKOZAEPHI.
Knaccudukanus snextpuueckux MM: (1 snekTpomMarHuTHble, 2
AIIEKTPOJIBUTATENILHBIE). laroBeie  ngBuratenu. JlBurarenu

MOCTOSIHHOT'O TOKa. ACHHXpPOHHBIE M CHHXPOHHBIE JBUTATEIU.
Vopasisitomme  kiananel.  PUM B cucTtemax aBTOMAaTHKU:
ANIEKTPOMArHUTHBIE pelie, dSJEKTPOMATHUTHBIE IYCKAaTeNu W
KOHTAaKTOpBL, TE€pPKOHOBbIE pene u Japyrue. Kuaccudukanus
ANEKTPUUYECKUX pesie IO MPUHLMIY UX AeicTBUs. [[HeBMaTuueckue
UCIOJIHUTENIbHbIE MeXaHu3Mbl. [lo3unmMoHepbl Ha  KiamaHax.
[MuppaBnuveckue HCMOTHUTENbHBIE MeXaHW3Mbl.  KoHCTpykumm
perynmupytomux opraHoB. PO kmaccuuuupyroTcs B 3aBUCUMOCTH
OT PEryJupyeMoro MaTepHaJbHOTO (SHEPreTU4YecKoro IMOTOKA) -
Ha3HAauYeHHE U KJIaccu QUKaIus.

IMo:xkapHbie
CHUCTEMBI
AaBTOMAaTHUKH.

Wzsematenu noxapueie (MUI1). ITpuGopsl mpueMHO-KOHTPOJIbHBIE
noxapasie (IITIKII). IIpuGopwsl moxapueie ymnpasienus (ITITY).
Texuuueckue cpeacTBa OINOBELICHHUS M YIPaBJICHUS 3BaKyaluen
monen. CucreMsl nepenaun uzBemenuit o noxape (CIIN). dpyrue
npubopsl U 00OpYyAOBaHUE ISl MOCTPOCHUS CHCTEM IOXKApPHOM
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
KOHTpo/uiepa  (MOHOOJOYHBIH,  MoxyneHbIH, PC-  based,
BcTpauBaeMblil). CoOOTBETCTBHE KOHTpoJuiepa MexayHapOoaHbIM
cragaapraM. Hamuuue ctaHgapTHBIX CUCTEM ITPOrpaMMHUPOBAHUS U
aJIrOpuTMOB HACTPOWKH MapaMeTpoB KOHTposuiepa. Bo3aMoxkHOCTH
Bm3yanm3aruu scada. Ilporpammuoe obecneuenue ITJIK. SI3piku
nporpammuposanus [1JIK no ctanmapty IEC 61131-3.




[loBTOpUTENM ¥ KOHLIEHTPATOPHI.
MapiuipyTtu3aTtopbl ¥ 1HUIO3bI. OTKPBITBIE MPOMBIILIEHHBIE CETH.

Cencopubie cetn (Cetum Hu3oBoii aBromatuku). AS-Interface,
HART, MODBUS,

ApXUTeKTypa MpPOMBIIUICHHBIX ceTel. Mogenr  1SO/OSI.
Tonosiorust HpOMBIIUIEHHBIX ceTel. MeToabl OpraHu3aiuuy 10CTymna
K JUHUH CBsi3W. Dusnyeckue KaHaJIbl TMepeladdl JIaHHBIX.

MocTel M KOMMYTaTOPBI.

Interbus, DeviceNet, Ctnm CANDbus.

IIpoMbILLICHHBIE
YeTelpexnpoBoHas JUHUS CBS3H. TpexmpoBOgHAS JIMHUS CBS3H.
ceTH: apXUTEeKTYypa,
3. 0B50DYI0BANME JIByxnpoBoHas TUHUS cBsA3H. [IpenMyIiecTBa u HEOCTATKU JIMHUU
BaHU
pyaA ’ CBSI3M C TOKOBBIMH CHTHAJaMH M CHUTHAJaMHU HaNpsKEHUS.
XapaKTePUCTHKH .
[Mu¢posbie uHTEpPENChI napasulelIbHOr o (LPT) 51
nocnenoBatenbHoro  (COM)  coenuuenuil. IlpuHnunuanbHoe
pa3nuuue nepeyrcaeHHbIX NPOTOKOIOB: CUMIIIEKCHBINA MPOTOKOJ.
[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 NPEIYyCMOTPEHBI
5.4. [lpakTHyeckue (CeMHUHAPCKUE) 3aHATHUSA
Tabauna S
Ne | HamMeHoBaHuHe pa3jaeJia
Copep:kanue pasjaesia
n/n AU CIMILTMHBI
6 cemecTp
Moayas 1
W3yyenne DpUHIUIIOB U3MEPEHHH B aBTOMAaTHYECKOM
1 I'ocynapcrBennas pexume.
" | cucrema mpudopos (I'CIT)| Onpenenenue cUrHaaoB B TUMOBBIX (YHKIMOHAIBHBIX y371aX
TEXHUKU aBTOMATU3AIINH.
PazomMKHyTOE M 3aMKHYTO€ yIIpaBJeHHE.
OmnTonapa
OnpeneneHne MOTEHUMANOB  (PYHKIMOHAJIBHBIX  Y3JIOB.
JlaTuuKky pa3jinyHbIX
2. (UccnenoBanue XapakTepUCTUK M CXEM  COCIUHEHHS
napaMeTpoB U3MepPeHHs.
PeocTaTHBIX 1aTYHKOB)
N3yuyeHune 1aTUUKOB TOKA U HANPSKEHUS.
W3yyenune 1aT4vuKOB MArHUTHOT'O MOJISL.
Moayasb 2
1 Bropuunsie Hactpoiika u xondurypuposanue [IN]] perynaropa OBEH
" | m3MepuTesibHbIe pudops] TPM210.
Pa6oTa ¢ npubopom oBen TPM210 ¢ ucnonb3oBanus u 6e3
WCIOJIb30BAaHUS KOMIIBIOTEpPAa IO HACTPOWKE TEMIIEpaTyphbl
N3mepurenbHbIie By — p P patyp
2. | mpeo6pa3oBaresau (UII), ’
N3ydenune cxem MOIKIIIOYEHUS TEMIIEPATYPHBIX JaTYUKOB.
AATYMKHU TeMIeparyp.
AHalioroBoe M3MepeHue TeMIepaTypbl U Ipeodpa3zoBaHuE
pe3yJIbTaTOB U3MEPEHUS B IIU(PPOBOIl CUTHAII.
HN3mepurenbHbie
3. | mpeoopa3zoBaresau (UII), N3ydeHne npoOMBIIUIEHHBIX JATYMKOB JaBJICHHUS.

JATYUKHU JABJICHUS.

7 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 TpPOXOXXIEHHWE CHUTHAJIOB B YCTPOWCTBE TOXKApHOM
4 IMo:xapHbie cUCTEMBbI CUTHAJIA3AIUH.
aBTOMATHKHM. [IpakTHueckast paboTa Mo MPOBEPKE MPABUIBLHOCTH COOPKHU
cxeM coeauHeHust gatuukos c (ITTIKIT).
Moayasb 2
N3yueHne  TEXHUYECKUX  XApPAKTEPUCTHK U  OCHOB
Perynupyromme KoH(purypupoBanus Taxomerpa oBeH TXO01.
ycrpoiictBa (PY). Hacrtpoiika u xondurypuposanue [11]] - perymaropa 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) PACXOJJOMEPHI.

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.
OnTo31eKTPOHHBIE TPeo0pa3oBaTEIH.
22. VI3meputenbHbIe TIpeoOpa3oBaTelnd ToKa U HampshkeHHs. TpaHchopMaTopbl  TOKa.
TpanchopMaTOpbl HANPSKEHNUS.
23. I'mapaBaMyecKye UCHOIHUTEIbHBIE MEXaHU3MBI.
24. TIporpammuoe obecriedenue I1JIK. SI3pikm mporpammupoBanus [IJIK mo crammapry IEC
61131-3.
6.2. [loAroToBKA K MPAKTHYECKHM padoTam
Tabauua 6
Ne HaunmenoBanue
n/n | pa3jiesa AUCHUILIMHBI Conepanne paziena
6 cemecTp
Moayas 1
TI'ocynapcTBenHas N3yuenue npyuHIUMIIOB U3BMEPEHUN B aBTOMATUYE€CKOM PEXHUME.
1. | cucrema npuGopos OnpezneneHrne CUTHAJIOB B THUIOBBIX (YHKIHMOHAIBHBIX Y3JIax
(Irciu. TEXHUKH aBTOMATHU3AIUU.
PazoMKHYyTOE U 3aMKHYTOE YIIpaBJeHHUE.
Onronapa
Jaruuku pasanunbix | Onpenenenue MOTEHIINATIOB (hyHKITMOHATTBHBIX y3JI0B.
2. | mapamMeTpoB (MccnenoBanue XxapakTEpUCTHK U CXEM COEIUHEHMsI PeocTaTHBIX
U3MepeHus. JATYHKOB)
N3yueHue 1aTYMKOB TOKA U HATPSKECHUS.
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 VnpaBieHue Ha  OCHOBE  TEMIEpPAaTypHOH  3aBUCUMOCTH
TeMImeparyp. (Meronuueckue yka3anus creH «OCHOBBI aBTOMATHU3ALIMM).
AHanoroBoe H3MepeHUe TemmepaTypbl U IpeoOpa3oBaHUe
pe3yJIbTaTOB U3MEPEHHS B IIM(PPOBOI CUTHAIL
HU3mepurenbHble
3. npeodpasoare.n M3yueHue npoMbIIIIEHHBIX JaTYNKOB AaBJICHUS.
(MII), naTyuKHu
AaBJICHUS.
7 cemecTp
Moayas 1
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CoBpemMeHHbIC

1 HHTeJJIeKTyalbHble | [3ydeHne naTynka OCBEIIEHHOCTH.
AATYUKH.
DyHKIUOHANBbHBIE | VI3yueHne crnocoOOoB CONMpsHKEHMsI aHAJIOrOBBIX CUTHAJIOB Ha 06aze
2 ycTpoiicTBa cuctem | rnpeodpaszoBaresns HIIT-1.
aBTOMATH3allNH.
IIpumepsl pa3nuuHBIX coeauHEHHMU. lcciaenoBaHue CUTrHANOB.
3 HcnoaHuTeabHBIE | DIEKTPUUECKUE LIENU 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 7 cemecTpe npegycMoTpeH KypcoBOM MPOEKT.

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 Ul achajbTOOETOHHOr O
IIPOM3BOJICTBA

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

19. | Beibop KOMILIEKCa TEXHUYECKHX CPEICTB aBTOMATH3AIMH JUIS IICHTPAJIBHOTO TEILIOBOTO
mynakTa (L{TIT)

20. | Beibop KOMILIEKCA TEXHHYECKUX CPEICTB aBTOMATU3AIMH JJISl TETIOAICKTPOCTAHIIAN

Conepxkanue KypcoBOro IIPOEKTa

Bsenenue
. XapakTepucTHKa 00bEKTa aTOMaTH3alKH (KpaTKO€E OMHCaHKE TEXHOIOTHIECKOro MpoIecca)
. BEIOOp KOHTPOJIMPYEMBIX U PEryJIUPYEMBIX ITapaMeTpPOB

. Pa3paboTka QpyHKIIMOHATBHONW CXeMbl aBTOMATH3AIIH

1
2
3
4
5. BBIOOp TEXHUYECKUX CPEJICTB aBTOMATU3AINHI
6. bo6op UCTIOTHUTENBHBIX YCTPONUCTB

7. Pacuer HaA€KHOCTU OCHOBHOT'O U3MEPHUTEIHHOT0 MMPE00pa3oBaTeIs
8. Pa3zpaboTka npuHIUITHATBHON CXeMBI aBTOMATU3AIUN

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 yIpaBieHUs U TpeOoBaHus K HUM: (MOHUTOPUHT,
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 u3mepenus yposHsi. [lonnaBkoBsie 1 OyilKOBbIE ypOBHEMEPBI.

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

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

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

7. KopuonucoBsie, BUXpeBble (BUXPEaKyCTUUECKUE) PACXOIOMEPHI.

8. TennoBbie, CKOPOCTHBIE (TYpPOUHHBIC) PACXOAOMEPHI.

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

10.  Pacxomomepsl M 103aTOPBI CHITyYHX BEIIECTB.

11.  T'azoananuszaTtopbl. TepMOKOHAYKTOMETPUUYECKHE Tra30aHalIu3aTopbl. TepMOMarHuTHbIE
ra30aHajln3aTophl.

12.  DnexTpoxuMHYEcKHe Ira30aHaIN3aTOpPHI.

13. OnTuko-abcopOuMOHHBIE Fra30aHATN3ATOPEI.

14.  TInameHHO-MOHW3AIMOHHBIE Ta30aHAIN3ATOPHI.

15.  Xpomatorpadsr.
16.  Bnaromepsl (TUTPOMETPHI).

OO6pa3er 6uieta KO BTOpOH pyOeKHOM aTTeCcTalluu
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 npenonasaTens

7.2. Bonpochl K 3aueTy 6-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 CUCTEM YIpaBieHUsI U TpeboBaHus K HUM: (MOHUTOpHHT,
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 TEIL.

HekoHTakTHBIE JaTYUKU TEMIIEPATyphl (MUPOMETPHI U3TYUCHUS).

. Perynsarops! TemnepaTtypsl IpsMOro JeiCTBUS.
. [lupomeTprueckne MILIMBONBTMETPBI. [loTeHIIMOMETpBbl. ABTOMATHYECKUE JTIEKTPUUECKUE

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

OmnpeneneHue MOHATHS «IaBJICHHE», U COOTHOLIEHME MEXKIY C€IWHULAMU JIaBJICHUS.
Knaccudukanus npubopoB 11l U3MEPEHUS AABJIECHUS 110 BUJlY U3MEPSAEMOr0 JaBICHMUSL.
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
YYBCTBUTEIbHBIMU JIEMEHTAMU.

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

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

EmxocTHBIE ypoBHEMephl. CHTHANMM3aTOph! ypoBHS. M3MepeHue ypoBHs pa3zaena das.
[Tpubopsl s M3MepeHus pacxona. DJIEKTPOMAarHUTHbIE (MarHUTHO — WHAYKIIMOHHEIE),
yIBTPa3BYKOBBIE PACXOIOMEPHI.

KopuonucoBsie, BUXpeBble (BUXPEAKYCTUUECKUE) PACXOIOMEPHI.

TennoBble, CKOPOCTHBIE (TypOMHHBIE) PACXOLOMEPHI.

Pacxomomepsl TOCTOSIHHOTO U IEPEMEHHOI0 MPUHLIKIIA [Tepenaja 1aBJIeHHUs .

JlaTuuku KOHTpOJIA pacxona (I0ToKa).

Pacxonmomepsl U 103aTOPBI CHIITYYHX BEIIECTB.

l'azoananuzatopbl. TepMOKOHAYKTOMETPUUECKHE Ta30aHAIU3aTOphl. TepMOMarHUTHbIE
razoaHajin3aTophl.

DNEeKTPOXUMUYECKUE ra30aHAIN3aTOPBI.

OnTuko-a0bCcopOIIMOHHBIC Ta30aHATH3aTOPHI.

[1namMeHHO0-MOHN3aLMOHHbIE Ta30aHAIN3ATOPBI.

XpomaTorpadsl.

Bnaromeps! (rUrpoMeTpsl).

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,
Vpaienue. ABTOMaTHUECKOE YIIPaBIICHHE).

[Toanucek npenogaBaTens [Monnucek 3aBenyromiero kagpeapoun

7.3. BonmpochI k 1-ii 1 2-ii py0exHOH aTTecTaluu 7/-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 nonoxxenus Bana. [loporosbie JaTYUKMU.

6. BecousmepurensHoe U 103upyloiee 000py10BaHUE.

7. beckonTakTHbeie BhIKIIOYaTen (ceHcopsl). LludpoBeie U wHGMOPMAIMOHHO -IIUPPOBHIC
naTdyuky. MHTemekTyanbHblil faTunk. ONTO31EKTPOHHBIE TPEOOPa30BATENH.

8. WHayKTUBHBIE, EMKOCTHBIE I MAarHUTOYYBCTBUTEIbHBIE 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.
be3bymaskHbIe cCaMOMHCITBI.

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

Obpaszey bunema x 1-1i pybesicnoti ammecmayuu
T'PO3HEHCKHWHN 'OCYJJAPCTBEHHBI HE®TAHON TEXHUYECKWN 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. [Toka3piBaronme aHajaoOroBpiec M HUGPOBBIE MNPUOOPHL. Perucrpupyromme npuOOpHI.
be30ymakHbIe CaMOIKCIIBI.

2. BecousmepuTenbHoOe U JO3UPYIOIIEE 000pyIOBAHHE.

[Tognucek npenogaBaTens

Bonpocsl ko 2-if py0exHoii aTTecTanuu
[IN]] perynupoBanue. 3akoHsl peryiuposanus. UM perynupoBanue.
Hopmupytoume npeobpazoBareinu.
@OyHKUNOHANBHBIE 0710KH. bapsepbl nckpo3auTsl. bioku 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 Cemectp
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 /-T0 ceMecTpa

1. PeocraTHble (MOTEHIMOMETPHUUECKHE) JATUUKH.

2. TeH30pe3ucTopHbIC JTaTYUKY.

3. [Ipe30351€KTpHUECKHE JATUUKH.

4. [IpeobpazoBaTenu ocHOBaHHbIE Ha A exTe Xoa.

5. Jatuuku nonoxenus Bana. [loporoBeie JaT4MKH.

6. BecousmepurensHoe u go3upyroiiee 000py10BaHHE.

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

8. WHayKkTuBHBIE, €MKOCTHBIE, MATHUTOYYBCTBUTEIbHBIC, ONTUYECKUE U YIbTPa3BYKOBHIC
OECKOHTaKTHBIEC BBIKJIIOYATEIH.

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.  Hopmupyroume npeodpa3oBareinu.

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

17.  H3mepurenpHbie NpeoOpa3oBaTeIM ToOKa W HampspkeHus. TpaHcpopmaTopbl ToOKa.
TpanchopmaTopbl HANPSHKEHUS.

18.  DnekTpuueckue HCIOIHUTEIbHBIE MEXaHU3Mbl. DIIEKTPOIPHUBOJ C IMpeoOpa3oBaTenemM
gacToThl. CepBONPUBOJI. DHKO/IEPHIL.

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

[IlaroBeie ABUTaTENM. I[BI/IFaTCJ'II/I IIOCTOAHHOI'O TOKA. ACI/IHXPOHHBIC W CUHXPOHHBIC JIBUI'aTCJIM.
anaBJImomHe kimananel. PMM B cucremMax aBTOMAaTHKH: QJICKTPOMArHuTHBIC  PCIIC,
QJICKTPOMArnHUTHBIC IYCKATCIIM U KOHTAKTOPbI, TCPKOHOBLIC PCJIC U APYT'HC.

20.  Kiaccudukanus 3JeKTPUICCKUX PeJie MO MPUHIUITY X IS CTBHS.
21.  [THeBMaTHYECKHE UCIOIHHUTEIbHBIC MeXaHU3MbI. [103UIIMOHEpHI HA KIIATlaHAX.
22. lMuapaBIUYecKre UCIIOTHUTEIIbHBIC MEXaHU3MBI.

23.  KoHcrpykuuu peryaupyrommx opraHoB. PO knaccuuuupyroTcss B 3aBHCHMOCTH OT
PEryIHpPyeMOro MaTepUaIbHOTO (JHEPTETHYECKOT0 TIOTOKA) - HA3HAYCHHE U KJIACCHU(HKAIIHSL.

24.  Oomee onmucanne u knaccudukarws [TJIK. ITJIK 3apy6exnoro npoussoacraa. 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, 33AH, DMHWUKOH u T.1.
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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. Hammuue
CTaHJaPTHBIX CUCTEM NPOTrPAMMUPOBAHMS U aJTOPUTMOB HACTPOMKHU MMapaMeTpoB KOHTPOJLIEPA.
Bo3moxxHOCTh BU3yanm3aiuu scada.
28.  Ilporpammuoe obecneuenue [1JIK. f3piku nporpammuposanus IJIK no crangapry |IEC
61131-3.

O0pa3er 6unera K HK3aMeHy

TI'POSHEHCKHWM T'OCYJIAPCTBEHHBI HE®TSAHONW TEXHUYECKHUI
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. ®yHKIMY aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBJeHUs U TpeOoBaHuUs K HUM: (MOHUTOPHUHT,
VYrupasnenre. ABTOMaTHUYECKOE YIIPABICHHE).

ITonnucek npenoxasarens [Tonmucek 3aBenyromiero kapeapou

7.5. Tekymuii KOHTPO.JIb

OO0pa3zer MpakTHYECKON pabOThI
Wzyuenue crocoOOB CONpsiKEHMs aHAaJIOTOBBIX CUTHAJIOB Ha 0ase mpeodpazoBaTtens
HIIT-1
I{ens paboThI
O3HaKOMHUTBCSI C YCTPONMCTBOM M TEXHMUYECKHMHU XapaKTepHUCTUKaMH MpeoOpa3oBaTens
temnepatypsl OBEH HIIT-1, u3y4uTh €ro OCHOBHbIe (GYHKIMH M TPHOOPECTH HABBIKU
KOH(QUTYypUPOBAHUS U TPUMEHEHUS TpeodpazoBaTens B cCHCTeMaxX aBTOMAaTH3AIUH.

Copnepxanue 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 nabopartopun:

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

- CKOH(UTrypUpoBaTh Ipeo0pa3oBaTelb B COOTBETCTBUU C BHIAAHHBIM 331aHUEM;

- IIPOBECTH JKCIIEPUMEHTAJIbHbIE UCCIIEIOBAaHUS 3aJaHHBIX BAPUAHTOB PEXUMOB pabOThI
npeodpa3zoBaTeisl, IPOBEPUTH MPABUIHLHOCTD BBIIOJIHEHUS TOCTaBJIEHHON 3a4auu;

- HOJITOTOBUTH OTYET U C/IETaTh BHIBOABI MO padoTe.

O61mue cBeeHus 06 n3ydaeMoM 000py10BaHUU

Hzydaemoe 000pya0oBaHHE PACIOIOKEHO B MOJYJIE€ CONPSDKEHUSI CUTHAJIOB, BHEIIHUN BUJL
KOTOpOr'0 Ipe/ICTaBIIEeH pucC. 1.

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

W3meputensHblii  mpeobpaszoBatens  Temmepatypsl OBEH  HIIT-1, Ttexnuueckue
XapaKTEPUCTUKU KOTOPOTO MPEACTAaBIEHBI B Ta0JI. 1, COBMECTHO C BXOJHBIMH JaTYUKAMU
IpeHa3Ha4YeH i1 NpeoOpa3oBaHUs 3HAYEHMs] TEMIIEpPAaTypbl B YHU(UIMPOBAHHBIA CHTHAJ
noctostHHOro Toka 0.. .20 MA nm 4.. .20 MA.

Ha puc. 3 npencraBieHbl CTPyKTypHasi CXeMa M CXeMa IOJKJIIOUEHUs npeolOpa3oBaTens
Osen HIIT. B Tabis. 2 npexncraBiieHbl XapaKTEpPUCTUKUA BO3MOMKHBIX JATYUKOB U BXOAHBIX
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: 1 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

OyHKIKSA TPeodpa30BaHUsI 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 1l IETKHYTh KYPCOPOM MBIIIIH [TO COOTBETCTBYIOLIEMY spibiKy (KoHdurypaTop
HIIT). IIpu koppekTHOM mOIKIIOUeHUH npeoOpazoBatens k IIK mosButcs coobmieHne o

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

KoH(puryparopa (puc. 4);
B OTKPBIBLIEMCSI OKHE HE00X0uMO BbIOpaTh IIINTKY «HacTpoiikn»;

B nosiBuBIIEMCst OKHE HACTPOEK MmapaMeTpoB (puc. 46) MOJIEHO CAENaTh CIeAYIOIIee:
- 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 «Bepxusas rpanuuna»), B mpumepe, mpencraBieHHOM Ha puc. 46, 3HaYCHHIO
temnepatypbl 0°C Oyaer cooTBETCTBOBATh TOK 4 MA, a 3HadeHuto Temmnepatypsl 100°C - Tok 20
MA;

- B OKHe «BBIXOAHOI cuUTHaJ MpU aBapHK» MOXKHO BBIMOJHUTH HACTPOMKY BBIXOJHOTO
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 '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
1001 U1 (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». Ilpouecc 3anucu Oyner orodpakaTbCs B OKHAX puc. 5.

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 ¢ nmomombto nporpammuoro obecneuenus «Kondurypartop
HIIT»;

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

3. CoOpatb cxemy 11l U3ydeHHsT pabOThl mpeoOpa3oBaTessi TeMOeparypbl (IOJKIIOUHUTH
JaTYUK TeMmIepaTypbl KO BXOAQy IpeoOpa3oBareisi, a BBIXOA IHpeoOpazoBarens - K
COOTBETCTBYIOLIEMY aHAJIOrOBOMY BXOJy IIPOrpaMMUPYEMOTO PEIIE;

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

TpeboBanus K 0TUETY

OTuer 10mKEeH CoaepkKaTh:

a) 1eNb padoThl;
0) napaMeTpsl KOHQUTypaluy npeodpa3oBaTess TeMIepaTyphl;
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 BBIXOJHBIX CUTHAJIOB JOCTYIHBI B mpeoopa3obaTene HIIT-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 KOHGHUTypHUpoBaHHE aHAJIOr 0BOro Bxoxaa pene [1P114?
KaxoB nopsinox nporpammupoBanus peie [1P114?

©NOo R WDdE

Kak ocymecTBisieTcst mpoBepka IpaBUIbHOCTH PaOOThI CUCTEMBI?

23



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-4. CrnocobeH MOHUMATh TPHHIHUIBI PabOThl COBPEMEHHBIX HH(MOPMAIMOH

HBIX TEXHOJOTHH M HCIIOJIb30BaTh HX I

pemenus 3a1a4 MpodecCHOHATBHON

JIeATEIbHOCTH
3name: - craHmapTHbIE 3amaddl  NPO(dEecCHOHATBLHOMN Cdopmuposannsre, CbopMHpoBaHHBIe
JIeATeIIbHOCTH, COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTHH, DparMeHTapHBIC 3HAHMS HeloMHbIC SHAMMS HO coziepKarine CI/IC]PeMagl/I‘leCKI/IG
TEXHHKY, PUKJIQJHBIC TIPOTPAMMHBIE CPEJICTBA TP PEILICHUN OTJENbHBIC
3a1a4 podeccuoHaIbHOM eI TeTbHOCTH. poOesTbl 3HAHUS SHAHHA
Ymems: - yuacTBOBaTh B pa3paboTKe NPOEKTHOH U paboueil
TEXHUYECKOH JOKyMEHTAIIHH, CBSI3aHHOU c
npodeccnoHaIEHON JIeITeNTbHOCTEIO (na OCHOBE
JEUCTBYIOIUX  CTaHAAPTOB M APYrod  HOPMAaTHUBHOM VMeHus HomHbIe,
AOKYMEHTAIHH); JTOTTYCKAIOTCS CdopmupoBaHHBIE
— - COCTaBIJISITH 3asBKM Ha O0OpYyJIOBaHUE, TEXHUYECKHUE YacTuuHbIC YMEHUS Henomnnble ymenus HECONBILLIC yMeHHs
CpefcTBA M CHCTEMbl  ABTOMATH3ALMM,  KOHTPOJ, oK
JIMarHOCTHKH, WCTBITAHMA WM YNpPaBIICHMs, 3allaCHbIE YacTH, TpakTideckast
WHCTPYKIMH TI0 HUCHBITAHWAM ¥ OSKCIUTyaTallid JaHHBIX pabora
CPeICTB M CHCTEM, TEXHHYECKYI0 JOKYMEHTALMI0 Ha HX BuieTs! ¢
PEMOHT. BOIIPOCaMU
Bnaoems: - cnocoOHOCTBIO aKKyMYJIMPOBAaTh HAaydHO-
TEXHUYECKYI0O MH(OPMAIUIO, OTEYECTBEHHBIN 1 3apyOeKHBIN
OIIBIT B 00JIACTH aBTOMAaTU3aLUK TEXHOJIOTHYECKUX IPOIECCOB B
U TIPOU3BO/ICTB;
- H};BLIKal\fI/I B’I)IHOJIHSITI) paboThl O HalajKe, HAaCTPOMKE, CHCTEMATHHCCKOM Yyenetoe 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 I/IS,I[CJ'II/II\/'I.




8. Oco0ennocTH peaaun3anun AUCHHUITIJINHBI JJISA HHBAJIHUI0B H JIMI 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 BO3MOXKHOCTSMH 3J0POBbS U TO3BOJIIOIINE OLICHUTH
JOCTHKEHHE MMH 3alUIaHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOM IporpamMMe pe3ybTaToB
00y4eHHusi 1 ypoBeHb CPOPMUPOBAHHOCTH BCEX KOMIIETEHIMH, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamme. @Dopma TpoBeAEHHs ~TEKyLIeH aTTecTallud JJsl  CTYACHTOB-MHBAJIUI0B
YCTaHABJIMBACTCA C Y4YETOM HHIUBUAYAIBHBIX MCUXOPHU3HMUECKUX ocoOeHHocTell (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 »9Kk3aMeH mnpuriamaercs COMpPOBOXIAIONIINN, KOTOPBIH
00ECreunBaeT TEXHUYECKOEe COMPOBOXKIEHUE CTyAeHTy. [Ipu HeoOXOoIMMOCTH CTYyIEHTY-
WHBAJMy TIPEJOCTaBIseTCs JOMOIHUTEIbHOE BpeMs JJIsl MOATOTOBKY OTBETA HA 3K3aMeHe (Mu
3auere). OOydarommecs C OrpaHUYEHHBIMH BO3MOXKHOCTAMHU 370pOBbS U OOydaroluecs
UHBaJHUbl O0ECIEeYnBAIOTCS TEYATHBIMU M DIIEKTPOHHBIMH O00Opa30BaTENLHBIMU 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 OTPAHMYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO 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
JUIS CIIETBIX, MO0 3aUUTHIBAIOTCS ACCUCTEHTOM; ITMCbMEHHBIE 3a/1aHUs BHIIOIHAIOTCA HA Oymare
penbedHO-TOUeUHBIM MpudTOM bpailas wim Ha KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM
MPOrpaMMHBIM 00ECIIEYSHHEM JIJIS CIIEMBIX MO0 HAAMKTOBBIBAIOTCS ACCHCTEHTY; 00YJYarOIIIMCS
JUISL BBITIOJIHEHHS 3aJlaHUsl TPH HEOOXOAMMOCTH TPENOCTABISACTCS KOMILICKT MUCHMEHHBIX
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 ookc; oOydarommMcs JJiS  BBINOJHEHUS 3aJaHusl NpH  HEOOXOTUMOCTU
IPEAOCTaBISAETCs YBETNUHUBAIOIIEE YCTPOWCTBO; BO3MOXKHO TaKKe UCIONb30BaHUE COOCTBEHHBIX
YBEJIMYUBAIOLINX YCTPOWCTB; 3a/laHUs JUIsl BBIIIOJIHEHUS 3aJaHuil 0POPMIIIIOTCS YBEIHMUYEHHBIM
mpurom;

2) Ui MHBAJM/IOB U JIUI] C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBbSI 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.

Aynutopuu 4-25, 4-29 SBIAIOTCS 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, €€ 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 3aTpynHeHUsIX cHOPMYIMPOBATH BOMPOCHI K MPEIOIaBATEITIO.

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 ABTOMATH3AIMU U YIPaBJIEHMS - 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
CoiepKaHUs AMCLUILIMHBL, TOATOTOBKU K MPAKTHUYECKUM 3aHATHSAM M APYTHMM BUIAM 3aJaHUs.
Croma e OTHOCATCA W CaMOCTOSITENIbHOE YIUIyOJIEGHHOE W3Yy4EHME TEM JUCLUIUIMHBL
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CamocrositenbHas padoTa NpPeACTaBisieT COOONW MOCTOSHHO JEWCTBYIOLIYIO CHUCTEMY, OCHOBY
00pa30BaTEIBHOIO MPOLIECCa U HOCUT MCCIIEI0BATENIbCKUN XapaKTep, YTO MOCIYKUT B OyyLIieM
OCHOBaHMEM JUIl HAalMCAaHUS BBITYCKHOW KBaJU(PUKALMOHHON palbOThl, MPAKTUYECKOTO
IIPUMEHEHUS TOJyYEHHBIX 3HAHUM.

Opranu3zanus caMOCTOATEIbHON paboThl 00y4aIOLMXCsS OPUEHTHPYETCS Ha aKTHBHBIE
METO/Ibl OBJIAJIEHUSI 3HAHUSIMHU, Pa3BUTHE TBOPUECKUX CHOCOOHOCTEH, 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 IUCHHUIUIMHBL. D(PQGEKTUBHBIM CPEICTBOM OCYILIECTBICHUS O0YyUYarOIIUMCS
CaMOCTOSITENIbHOM Pa0OThl SBJSETCS 3JEKTPOHHAs HHPOpPMallMOHHO-00pa3oBaTelbHas cpeaa
YHUBEpCUTETa, KOTOpas o0ecrnedyMBaeT AOCTYH K Y4YeOHbIM IUIaHaM, pabodyuM IporpamMmam
JTUCHUIUIAH (MOIYJIeH), TPaKTHK, K U3JaHUSIM 3JIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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