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1. Henun u 3a7a4u JUCHUILTHHBI

[lenb: n3ydyeHne TeXHUUECKONW 0a3bl CUCTEM aBTOMATHU3ALUU TEXHOJOTMUECKUX MPOLECCOB
(perynsTopoB, UCHOJHUTENBHBIX MEXAHU3MOB, PETYJIUPYIOLIUX OPraHOB U T.II.) UX YCJIOBHBIX
00o03HaueHN Ha (PYHKIMOHAIBHBIX CXEMaX aBTOMATH3allMd U NPHUMEHEHHE Ha COBPEMEHHBIX
He(Terazo100bIBAIOIIUX IPEANPUATHSIX.

3agaun:

— JlaTb COBPEMEHHOE IPEJICTABIEHHE 00 OCHOBHBIX MOHSATHUAX AJIEMEHTOB aBTOMATHKH,
IPUHLMAINAX KX JCHCTBUS M CYIIHOCTH IPUMEHEHHS OCHOBHBIX CHCTEM pPETYJIHMPOBAHMS Ha
IIPOM3BOJICTBE MPH aBTOMATU3AI[MH TUTIOBBIX 00BbEKTOB HE(DTAHOW U ra30BOM MPOMBIIIIICHHOCTH;

—  CHOCOOCTBOBaTb  Pa3sBUTHIO Yy  CTYICHTOB  JIMAJIEKTUKO-MATE€PUATUCTUYECKOTO
MHPOBO33PEHHS;

— IPUBUTH ONPE/IECIICHHBIN KOMIUIEKC 3HAaHUM 110 YCTPOMCTBY, IPUHLIMITY AEHCTBUSL, 00J1aCTH
IIPUMEHEHHUs] MCIOJHUTEIBHBIX MEXAaHU3MOB M PETYJIHPYIOLIUMX OpPraHOB; METOJAaX HAaCTPOUKHU
IIPOMBIIIJIEHHBIX CEPUIHBIX PErYNISATOPOB, KOTOPBIE BXOAAT B COCTAB CHCTEM aBTOMATHYECKOIO
pETyJINPOBAHUS U YIIPABIICHMUS;

— HAYYHTH M0JIb30BATHCS TEXHUYECKUMU CPEICTBAMU aBTOMATH3aLUU AJIs PETYINPOBAHUS
TEXHOJIOTMYECKUX  [apaMeTpOB  IpU  INPOTEKAHWH  COOTBETCTBYIOLIErO  Ipomecca B

MIPOMBINIJICHHOM 00BEKTE HEPTETa30BOM OTpaCIIH.

2. MecTo AMCHIMILNIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Jucnuninnza «TexHnueckne cpeacTBa aBTOMaTU3AMK U YIPABJICHUA» OTHOCUTCS K YacTH,
dbopmHpyeMoii yuaCTHUKaMHU 00pa3oBaTeIbHBIX OTHOILEHHH, bioka 1.

JanHas aucuuiuinHa 6azupyeTcs Ha cieqyrounmx aucuuiuinbax: «IIporpammupoBanue u
OCHOBBI QJITOPUTMH3ALUNY, «DJNEKTPOTEXHUKA», «Teopuss aBTOMATHUECKOIO YIpPaBICHUSY,
«Metposiorusi W H3MEpUTENIbHAs TexHukKa», «lIporpaMMupoBaHre MHKPOKOHTPOJIIIEPOBY,
«BpluucnurenbHble MalIMHBI, CHCTEMBI U ceTHu», «CXeMOTeXHHKa U IMPOMBIIUICHHAS
IIEKTPOHUKA» U SABIAETCSA NMPENUIECTBYIOLIEN I CIEAYIOLMX JUCHUIUIMH: «/lnarHoctuka n
HA/IeKHOCTh CHUCTEM YymIpaBieHUs», «VHpopmanroHHOe oOecreyeHue CUCTEM YIPABICHUSY,
«ABTOMAaTU3UPOBAHHbBIE CUCTEMBI KOMMepYecKoro ydyera sHepropecypcon (ACKYDI)», «OcHoBbI
poboToTeXHUKNY», «CHUCTEMBI YUCIOBOTO M MPOTrpaMMHOTO yrpasieHus», «SCADA cuctemsl B

ABTOMATHU3UPOBAHHOM IIPOU3BOJACTBCY.

3. IlepeyeHb MJIAaHHUpPYEMBIX Pe3yJbTATOB OOYYEeHHS IO AMCUMILVIMHE (MOAYJIO0),

COOTHECECHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUS KOMHeTeHHI/lﬁ



Taoauna 1

Koa mo ®I'OC

HNuauxkaropsl
JOCTHKEHHUS

IlnannpyemMble pe3y/ibTaThl
00y4enusi no nucuumude (3YB)

Ob6menpodeccnoHalbHbIE

OIIK-8. Criocoben
BBINOJIHATh HAJIAJIKY
HN3MCPUTCIIbHBIX U
YIPaBJISIOIIUX
CPEICTB U
KOMILJIEKCOB,
OCYHICCTBJIATL UX
periiaMeHTHOe
00cITy>)KMBaHUE

OIIK-8.1. -  cnocoOsl
HaJlaIKU M3MEPUTEIFHBIX H
YIPaBISAIONMX CPEICTB |
KOMITJIEKCOB

OIIK-8.2. - ocymiecTBIATh
ux peryiaMeHTHOe
o0CITy>)KUBaHHE

OIIK-8.3. - HaBbIKaMu
BBITTOJIHEHUS HAJIA KU
MU3MEPUTEITBHBIX U
YIIPABIISIONINX CPEACTB U
KOMILJIEKCOB,
OCYIIECTBIICHHS UX
pETrJIaMEHTHOTO
o0CITyK1UBaHUs

3HaTh:

- CTaHJapTHBIE
npodecCHoHATBLHOM
COBPEMEHHBIE MH(POPMAaLIMOHHbIE
TEXHOJIOTUM, TEXHUKY, IPUKIAIHbIE
IIPOrPaMMHBIE CPEACTBA IPU PELICHUU
3a1a4 npodeccuoHaTbHON
JESATEIIBHOCTH.

Ymersn:

- y4acTBOBaTb B pa3paboTke
NPOCKTHOH © paboueil TeXHUYECKOH
JIOKyMEHTaluH, CBSI3aHHOM c
poeCCHOHAIBHON JeSATENHHOCTHIO (Ha
OCHOBE [JEHCTBYIOIIUX CTaHAApPTOB H
Jpyroil HOpMaTUBHOW JJOKYMEHTAINH );

- COCTaBJATb  3aiBKM  Ha
000pys0BaHNE, TEXHUYECKHE CPEICTBA
U CUCTEMbl aBTOMAaTU3aLlUH, KOHTPOJI,
JIMarHOCTHKH, UCIBITAaHUI u
yIpaBJIEHUS, 3aIlacHbIE 4acTH,
MHCTPYKLUMU [0  HUCHBITAHUSAM U
DKCIUTyaTallud JJaHHBIX CpPEACTB U
CUCTEM, TEXHHYECKYIO JOKYMEHTALUIO
Ha X PEMOHT.

Baagern:

- CIIOCOOHOCTBIO aKKyMYJIHUPOBATh
HaYYHO-TEXHMYECKYI0  HH(pOpMalHuIo,
OTEUYECTBEHHBINH U 3apyOexHBIH OMBIT B

3aJa4u
JIESITENILHOCTH,

obactu aBTOMaTHU3alnu
TCXHOJIOTHYCCKHUX pouccCcoB u
IMPOU3BOACTB;

- HaBBbIKaMH BbIIIOJHATH pa6OTI>I
10 HaJIaAKEC, HaCTpOﬁKe, PEryjInupoBKeE,

ONBITHOM TIPOBEPKE, PETIAMEHTHOMY
TEXHUYECKOMY,  OKCIUTyaTallUOHHOMY
00CITyKUBaHUIO o0opyioBaHus,

CpPEACTB M CHUCTEM aBTOMaTH3allMH,
KOHTPOJIA, JUAarHOCTHKH, ACIBITAaHUH U
yIpaBJIeHUs, CPEACTB MPOTrPAMMHOTO
obecrnieveHus, cepTU(PUKATMOHHBIM
UCTIBITAHUSAM U3JEITHH.

4. O0beM IMCUUILUIMHBI M BUAbI Y4eOHOH padoThI

Taoauna 2
3




Bcero CemecTtpsl
Bua yueOHoii padoThI yacos/ 3a4. e/. 6 7 8
(01010 300 OoP0O | OPO 300 300
KonTakTHas padora (Bcero) 132/3,67 | 30/0,8 | 64/1,8 | 68/1,9 |14/0,39 | 16/0,4
B Tom uncne:
Jlexiuun 66/1,83 | 16/0,44 | 32/0,9 | 34/0,9 | 8/0,22 8/0,2
[TpakTHyecKue 3aHATUS 66/1,83 14/0,4 | 32/0,9 | 34/0,9 | 6/0,17 8/0,2
CamocTosiTeIbHasi pa6oTa (Bcero) 192/5,3 | 294/8,2 | 80/2,2 | 112/3,1 |130/3,61|164/4,6
B Tom uncne:
KypcoBas mpoext 36/1 50/1,39 36/1 50/1,39
U (unu) opyeue uowvi
CAMOCMOSIMENbHOU PabOMbL:
Tembl 17151 CAMOCTOSITEIILHOTO U3Y4YCHHSI 7212 72/2 36/1 36/1 36/1 36/1
IToaroToBKa K MPakKTHYECKUM 3aHATHSIM 48/1,33 | 94/2,61 | 26/0,72 | 24/0,7 |58/1,61 | 36/1
IToaroToBka K 3a4ety 18/0,5 36/1 18/0,5 36/1
IToaroroBKa K 9K3aMEHY 18/0,5 42/1,2 18/0,5 42/1,2
Bua oryeTHOCTH 3auer IK3. 3auer IK3.
BCETO Bl 54 | 324 | 144 | 180 | 144 | 180
OO0mas Tpy10eMKOCTh Jacax
AHCHHUILINHEI BCETO
B 3a4. 9 9 4 5 4 5
eMHHIAX
5. Conep:xaHue TUCHHILTHHbI
5.1. Pa3pgennl AMCHUINJIMHBLI H BUABI 3aHATHIA
Ta6auna 3
Yacel Yacel Hacer
Ne HaumenoBanue pasjaesa MeKUMOHHBIX |1a60paTopHprx | | PAKTHICCKIN | 500 wacos
. . (CeMHHAPCKHUX)
n/n AUCIHHUTJIMHBI 110 ceMecTpam 3aHATHI 3aHATHI saHsTHi
0®0 [300 | 090 [ 300 [ 0®0 | 300 |0®0| 390
6 cemecTp
Moayas 1
1 OO01ue cBeIeHNs O TEXHUYECKUX 9 0 5
CpEJICTBAX aBTOMATH3AIIUH U YIIPABIICHHSL. 5 6
5 I'ocymapcTBeHHast cucTeMa mpudopoB 2 4 6
| (CCI).




JlaTuuku pa3andHbIX TapaMeTPOB 12 10 2 29
M3MEpEeHusl.
Moayas 2
Bropuunbie n3MepuTenbHble TPUOOPHI 2 6 8
W3mepurensublie npeodpasosarenu (M), 4 2 5 4 10 6
JATYUKHU TEMIIEPATYpP.
N3meputenbabie peodpazoBarenu (MI1), 5 5 8
JTATYUKH JTABJICHUS. 9 5
W3mepurensubie npeodpasosarenu (M), 5 2
JATUYUKH YPOBHSL.
N3meputenbubie npeodpazoBarenu (MI1), 4 4
JTaTYUKHU pacxo/a.
2 2
AHanmm3aTopsl COCTaBa U CBOWCTB 5 5
BEIIECTB.
7 cemecTp
Moayas 1
CoBpeMeHHbIE HHTEIUIEKTYaIbHbIe 4 9 6
JTATYUKH. 9 9
OyHKIMOHAIBHBIE YCTPONUCTBA CUCTEM 6 4 10
aBTOMATH3AIIHH.
HcnonnuTenbHbIe MEXaHU3MBI. 6 9 4 4 10 6
IloxapHbIEe CUCTEMBI ABTOMATHKH. 4 4 8
Moayas 2
Perynupyromue ycrpoiicta (PY). 6 9 4 10 9
Muxkponpoueccopnsie [T peryastopsl.
IIporpammupyemsblie JIOTHYeCKHe 4 10 4 14
koHTposuieps! (IJIK)
ITpoMBIIITICHHBIE CETH: apXUTEKTYpa, 4 2 6 10 6
00opyioBaHUE, XapaAKTEPUCTHKHU.
5.2. JlekuMoHHBIE 3aHATHUS
Ta6auna 4
Ne HaumeHoBaHue
I /;1 pasaena Copaepxxanue pasnena
AUCHMILTUHBI
6 cemecTp
Monyas 1
Oo0mmue cBegenusi 0 | OcHoBHble  moHATHA U onpeaenenuss TCA.  ®DyHxuumn
TeXHHYECKHX ABTOMATH3MPOBAHHBIX CHCTEM YIIPABICHUS W TPEOOBaHHS K HUM:
1. cpeacTBax (Monutopunr, VYmpasieHue. ABTOMaTHYECKOE YIIpaBIICHHE).
apromaTm3anuu u | [Ipumep -  perymsarop  temmepaTypbl.  MeTpoJOTHUECKHUE
ynpaBJieHHus XapaKTePUCTUKH U3MEPUTENbHBIX TPUOOPOB U YCTPOMCTB.




TlocynapcrBennast cuctema npubopoB (I'CIIT). Opranuzamnum 1o
pazpaboTke M H3JaHHMIO CTaHAapToB. Ha3HaueHue, NPUHIIMIIBI

I'ocynapcrBenHas
noctpoenust u ctpykrypa I'CII. CtpykTypa TEXHHYECKHX CPENICTB
cucreMa npudopoB
(CCIT) I'CIIL. BetBu u curnansl ['CII. Pekomenaanuu no npuMEeHEHUIO U
) METOAMKE MOCTPOEHUS PYHKIMOHATIBHBIX cXeM 1o roct 21.404-85.
[Tpunuun gpopMupoBaHusl U yciIoBHOE 0003HaUeHHE Tpubopa.
Taranku PeocrarHble (HOTEHIMOMETPUUECKHE) TaTYUKH. TEH30pe3UCTOPHBIE
MY natunku.  [Ibezosnextpuyeckue patuuku. IIpeoOGpaszoBatenu
rI[)a AMETDOE ocHoBaHHble Ha 3¢¢ekre Xomra. WHAYKTUBHBIE, E€MKOCTHBIE,
p p MarHUTOYYBCTBUTEIbHBIC,  YJIbTPa3BYKOBbIE  OECKOHTAKTHBIE
U3MepeHusl.
BBIKJIIOYATEIIH.
MonayJsb 2
Bropu4HbLe [Tupomerpuueckue MUJUIUBOJIBTMETPBI. [ToTenunromeTpsl.
P ABTOMaTHYECKHE JIEKTPUUYECKHE MIOTEHIIUOMETPBHI.
HU3MepHUTeJbHbIe
HDHBODLE ABTOMAaTHYECKHUE DJIEKTPOHHBIE MOCTOBBIE CXEMBl HM3MEPEHHUS
pHoop TepMoasiekTpuueckux conporunieHuit (TC) u T.x.
[Tpubopsl s w3MepeHus Temiepartyp. TemnepaTypHbIe IIKaJbl.
KoHTakTHBIE 1aTYUKU (TepMOIapbl U TEPMOMETPBI CONPOTUBIICHUS
HN3mepurebHbIE
C YHU(PUUUPOBAHHBIM BBIXOJAHBIM CHUTHAJIOM). TepMHCTOD.
npeodpaszoBaresin .
(VIIT), naramsn Manomerpuueckuit crnoco6 U3MEpeHUs TeMIepaTyphbl.
TeMl’:: a1 TepMoMeTpbl, OCHOBaHHbIE Ha pPACIIUPEHUU TBEPABIX TEJ.
patyp- HekoHTakTHBIE NaTYUKU TeMIEpaTypbl (IUPOMETPBI M3IIydEHHS).
Peryiatopsl TeMiiepaTypsl IpsiMOTo IEUCTBUS.
OnpeneneHue MOHATHS «JaBIEHHUE», M COOTHOUIEHHE MEXAY
ennHuamMu aasneHus. Kinaccudukanus npuOopoB Ui U3MEpEHUs
M3mepurenbHble | JaBIEHHUs IO BHAY H3MepseMoro paasieHus. Kiaccupukanms
npeodpa3oBaTejid | IpUOOPOB JUISI M3MEPEHHs JABICHUS 110 NPUHIUITY JCHCTBUS.
(M1II), naT4uKu YcTpoiicTBO, NPUHIMIT AEHCTBHS U 00J1aCTh MPUMEHEHUs IPUOOPOB
JAaBJICHUS. C YINPYTUMHU YYBCTBUTEIBHBIMH 3JIEMEHTaMH. TE€H30pe3UCTOpPHBIE
U3MEpUTEeNbHbIE  IpeoOpa3oBaTead  CUJIBl M JIaBJICHHUS
(cunmonsmepuTenu, TeH30AMHAMOMETPHI). lnpmMaHOMETPBHI.
[Ipubopsr ans u3mepeHus: ypoHs. [loriaBkoBble UM OYyHKOBBIE
HU3mepurenbHble
ipeodnasopareny | YPOBHEMEPDL. I'mapocraTudeckue ypoBHEMEpPBI. YIIBTPa3ByKOBBIE
?I/IH)p JR— ypoBHeMepbl.  PanapHble  (MHKPOBOJHOBBIE)  YpOBHEMEPHI.
,OBHH EmkocTtHble ypoBHeMmepbl. Curnanmsaropsl ypoBHs. M3Mmepenue
yp ) ypoBHs pa3zzena ¢a3. YpoBHEMEPHI CHITYUYUX MATEPHAJIOB.
[TpuGops! a1 U3MEpeHUs: pacxoaa. DJIeKTPOMarHuTHbIE (MarHUTHO
HN3mepurenbHble | — UHAYKLIHOHHBIE), YIbTPa3BYKOBbIE, KOPHOJIHMCOBBIE, BUXPEBbHIE
npeodpa3oBaTeiid | (BUXpEAaKyCTUUYECKHE), TEIUIOBblE, CKOPOCTHBIE (TypOMHHBIE)
(MII), naTuukm | pacxogoMepnl.  Pacxomomepsl  ONpUHUMNA — HOCTOSIHHOTO U
pacxona. IIEPEMEHHOT0 Iepenajna JaBieHus. JlaTumku KOHTpOJs pacxoia
(moroka). Pacxomomepsl U 703aTOPHI CHITYYUX BENIECTB.
I'azoananu3zatopsl. TepMOKOHAYKTOMETPUYECKHE,
TEPMOMAarHUTHbIE,  TEPMOXUMHYECKHE,  AJIEKTPOXUMHUYECKUE,
AHaJIN3aTOPbI OIITUKO-a0COPOIIMOHHBIE, IJIAMEHHO-MOHU3aLOHHbIE
COCTaBa M CBOWMCTB | razoaHann3atopbl. Xpomarorpadsl. Braromepsl (rurpomerpsl).
BeLeCTB. Ananuszatopsl xkunkoctu. Kongykromerpsl. pH-metpel. U3mepenune

MyTHOCTH pacTBopoB. Hedenomerpsl. [lmoTHOMEpPBI )KUIKUX Cpef.
Cnekrpockonust. CIEKTOMETPBI.

7 cemecTp

Moayas 1




CoBpeMeHHbIE
HHTEJLIEKTYaJbHbIE
AATYHKH.

Hudpossie u UH(POPMALMOHHO-IU(POBBIE JTaTYUKH.
HNuTemnekTyanbHbld  JaTyuK. JlaTYMKKM HAa OCHOBE ONTHYECKOH
auHeku. Onruueckue (Jla3epHblE) JAaTUMKU — IEPEMELICHHUS.
Hatyuku nonoxeHus. IloporoBele naTumku. JIFOMMHECLEHTHBIE
Jnatyuku. Bugeonatuvku u T.4. BecouzmepurenbHoe U 103Upyroniee
obopynoBaHue.  becKOHTakTHbIE  BBIKIIOYATENH  (CEHCOPHI).
Temocuerunku u 3nexrpocuerynku. ACKYD.

DOyHKIHOHAJIbHbIE
YCTPOMCTBA CHCTEM
aBTOMAaTHU3AIUH.

Hopmupyromue mnpeobpazoBatenu. @OyHKIMOHAIbHBIE —OJIOKH.
[IpeoOpa3oBarenb  CUTHAJOB  PE3UCTHBHBIX  JaTYUKOB B
cTtangapTHeId TOKOBBIN curHan bBYC-10. [IpeoOpa3zoBarens Maabix
MIOCTOSIHHBIX HAaIIPSDKEHUH B cTaHAApTHBIA TOKOBBIN curHai (BYT).

baprep wuckpozammuThl. brok nuTtanus garunkoB —  Ex.
N3meputenbHple  mpeoOpa3oBaTely  TOKA U HAMPSHKCHHUSL.
Tpanchopmaropsl TOKa. Tpanchopmaropsl

HaIpsDKEHUA. Y CUIIMTEIN.

HcnoaHurTeabHbIE
MeXaHU3MBbI.

SHGKTpI/I‘leCKI/Ie HUCIIOJTHUTCIIbHBIC MCXAaHH3MBI. SHGKTPOHPI/IBO)I C

npeodpaszoBareneMm YacCTOTBHI. CepBomnpuBos. DHKOJIEpHI.
Knaccudukanuusa snexrpuueckux MM: (1 snexkTpoMarHutHele, 2
3JIEKTPOIBUTATEILHEIE). [[TaroBeie  aBuratenu. [IBurarenu

MIOCTOSIHHOTO TOKAa. ACHHXPOHHBIE M CHUHXPOHHBIE JBUIATEIIU.
Vopasnsromue knananbl. PUM B cucremax  aBTOMaTHKM:
3JEKTPOMAarHUTHBIE pele, JJIEKTPOMAarHUTHBIE IyCKaTelau U
KOHTAaKTOpPbI, TEpPKOHOBBIE pene u apyrue. Kiaccudukanms
3JEKTPUYECKUX PeJie M0 MPUHLUITY UX AeiicTBus. [IHeBMaTnueckue
HCIIOJHUTENIbHBIE MeXaHu3Mbl. [lo3unuoHepbl Ha KIamaHax.
I'mppaBnuueckre MCHOJHUTENbHbIE MexaHu3Mbl. KoHcTpykuuun
perynupyromux opraHoB. PO knaccupuuupyrorcs B 3aBHCUMOCTH
OT PEryJIMpyeMoro MaTepHalIbHOTO (IHEPreTHYECKOro MOTOKa) -
Ha3HAYeHUE U KJIacCU(UKAIINSL.

IHo:xxapubie
CHCTEMBI
aBTOMATHKH.

W3semarenu noxxapusie (UII). IIpuOopsl npueMHO-KOHTPOJIBHBIE
noxxkapusle (IIIIKII). IlpuGoper noxxapusie ynpasneHus (IIITV).
TexHUuyeckue cpeacTBa OMNOBELIEHUS WM YINPABICHUS 3BaKyalUen
moaeil. Cucremsl nepefaun usBemieHui o noxape (CIIN). dpyrue
npubopsl U 000pyHOBaHHE ISl MOCTPOECHUS CUCTEM IOXKAPHON
aBTOMATUKKM  ABTOMAaTHYECKHE  CHUCTEMBl  IOXKAapOTYILEHUS
(Cnpunkiepsl, JpeHYephbl, KJalmaHbl  BOJOCHTHAJIbHBIE U
KOMIUICKTYIOIINE).

MopayJs 2

Peryaupyromue
ycrpoiicrBa (PY)

AHAJIOTOBBIE M JIUCKPETHBIE PEryJATOpPbl. MUKponpoueccopHble
IIN ]I perynsaropsl. 3akoHbl peryauposanud. 111U perynupoBanue.
[INM perynupoanue. Perynupyromue ycrpoiictsa. CTpykTypa u
kinaccudukanus perynupyromux ycrpoicts (PY). JlokanpHble
MHKPOIIPOLIECCOPHBIE  PeryasaTopbl. OCHOBHBIE BO3MOXHOCTH
MTO3ULIMOHHBIX IPOMBIIIJIEHHBIX PETYISTOPOB.




IIporpammupyemblie
JIOTHYECKHUe
KOHTPOJLJIepbI
(IVIK)

Oo6mee onucanune u knaccuduranms [TJIK. ITJIK 3apybexxnoro u
OTEUYECTBEHHOI'O MPOU3BOCTBA. KomMmoneHTs! TTJIK.
[Tpoueccopunie momynu [1JIK. Moaynu BBO1a/BBIBO/Ia aHATIOTOBBIX
1 JUCKPETHBIX curHayioB. Metonuka Beioopa [TJIK. Bribop kimacca
KOHTpoiiepa  (MOHOOJOYHBIM,  MonyibHbld, PC-  based,
BcTpanBaemblil). COOTBETCTBHE KOHTpoJuiepa MeXIyHapoIHbIM
cranmaptaMm. Hanuume craHIapTHRIX CHCTEM MPOrPaMMHUPOBAHUS U
QITOPUTMOB HACTPONKU MapaMeTpoB KOHTpoiuiepa. Bo3mMoxHOCTH
Busyanusaiuu scada. Ilporpammuoe obecneyenue ITJIK. SI3biku
nporpammupoBanus [1JIK mo ctangapry IEC 61131-3.

IIpomMbinIeHHBIE
CeTH: apXUTEKTYypa,
odopynoBanue,
XapaKTePUCTHUKH

ApxuTeKTypa HpOMBIIUICHHBIX ceteil. Mopens  ISO/OSI.
Tononorusi mpOMBINIIICHHBIX ceTell. MeToIbl OpraHnu3aiuy J0CTyIa
K JUHMMA CBsA3u. Du3MUECKHE KaHajbl Iepelayd JaHHBIX.
[loBropuTeNin ¥ KOHIIGHTPATOPh. MOCTBI W KOMMYTATOPBI.
Mapuipytu3aropbl U HUTEO3bI. OTKPBITBIE TPOMBIIUICHHBIE CETH.
Cencopubie cetu (Ceru Hu30BoM aBToMmatuku). AS-Interface,
HART, MODBUS, Interbus, DeviceNet, Ctnm CANbus.
YeThIpeXpoBOIHAS JIMHUS CBS3HU. TPEXMpPOBOIHAS JIMHHS CBSI3H.
JIByxnipoBOIHAS JIMHUS CBsi3U. [IpenmyIiecTBa M HEIOCTATKH THHUH
CBSI3M C TOKOBBIMH CHUTHAJaMH W CHUTHAJAMH HAIPSKCHHUS.
Hudpossie uHTEpEICh apajuIeIbHOrO (LPT) u
nocnenoarenbHoro  (COM) coemuuenwit. [IpuHIMIMATBEHOE
pa3nuyre MepeYrcICHHBIX MPOTOKOI0B: CHMIUIEKCHBIA MPOTOKOL.
[MonmynyriekcHple  MPOTOKONBL.  JIyIJIEKCHBIE  TPOTOKOJIBL
Kontpomnepusie cetu  BITBUS, PROFIBUS, ControlNet.
Yuusepcanbubie cetu Foundation Fieldbus (FF), Ethernet/ Industrial
Ethernet. becipoousie cetu GSM, GPRS, 3G, 4G u 1.1.

5.3. JlabopaTopHble 3aHATHS He MPe1ycCMOTPeHbI

5.4. IlpakTHyecKkue (CEMHHAPCKHUE) 3aHATUS

Taoauna 5

n/n

HaumenoBaHue pasjaesa

AUCHUILINHBI

Copaepxanue pasgena

6 cemecTp

MopnyJas 1

I'ocynapcrBennas

N3yueHne mNpUHLOKIIOB H3MEPEHUHM B  AaBTOMAaTUYECKOM
pexumMe.

cucrema npudopos (I'CII), OnpeneneHue CUrHAJIOB B TUMOBBIX (YHKIIMOHATIBHBIX y3J1aX

TCXHHUKHU aBTOMAaTU3aIlluu.

JaT4nuKu pa3iMYHBIX

napaMeTpoB U3MepeHHsl.

PazomKkHYyTOE U 3aMKHYTO€ yIIpaBIICHHE.

OnTomnapa

OnpeneneHre MNOTEHUUAIOB  (PYHKIMOHAIBHBIX  Y3JIOB.
(UccnenoBaHne XapakTepUCTMK U CXEM  COEIMHEHUs
PeocTaTHbIX 1aTYMKOB)

N3ydyeHne 1aTuMKOB TOKA U HAIIPSHKEHUS.

W3ydyeHne 1aTunKoB MarHUTHOTO MOJIS.

Mopnyas 2

BropuuHble

Hactpoiika u konpurypuposanue [I1]] perynsropa OBEH

u3MepuTeabHbie npudopsl] TPM210.




Pabora ¢ npubopom oBen TPM210 ¢ ucnonb3oBanus u 6e3
UCIOJIb30BAHUS KOMIBIOTEPA IO HACTPOIKE TeMIepaTypsl
HN3mepurenbHble OMVISTODA I
npeodpazosatenu (UII), Y p '
N3yuenne cxeMm NOJKIIOYEHUS TEMIIEPATypHBIX JaTYUKOB.
AATYUKH TeMIepaTyp.
AHanoroBoe M3MepeHHE TeMIepaTypbl U MpeoOpa3oBaHHE
pe3yabTaTOB U3MEPEHMsI B IU(PPOBON CHUTHAJ.
H3mepurenbHbie
npeodpazoatenu (UII), | M3ydyeHne npoMBINUIEHHBIX 1aTYUKOB JABICHHUS.
AATYUKH JABJIEHHA.
7 cemecTp
Mopayas 1
CoBpemMeHHbIE
1 HHTE/UIEKTyaIbHbIe N3ydeHne naTunka OCBEIIEHHOCTH.
AATYUKH.
DOYHKUMOHAJIbHBIE N3yuenne criocoO0B COMpPSIKEHMs aHATOTOBBIX CUTHAJIOB Ha
2 YCTPOWCTBa CHCTEM 0a3e mpeodpazosarens HITT-1.
aBTOMATH3ALNHU.
[IpuMmepsl pa3nuHbIX COEAMHEHHHN. McciienoBaHne CUTHAIOB.
3 HcnosHuTesbHbIC DJeKTpUYecKue 1IeNH B pesleiiHON cXxeMe.
MeXaHU3MBbI. Hactpoiika u nporpammupoBaHue npeodpa3oBaTesis YaCTOThI
IT4YB1.
[Iytp mnpoOXOXACHUE CUTHAIOB B YCTPOMCTBE IIOKAPHOU
4 INoxapHbIe cucTeMbI CUTHAJIN3ALUH.
aBTOMATHKH. [IpakTuueckast paboTa MO MPOBEPKE MPABHIBHOCTH COOpPKU
cxem coenuuenus naryukon ¢ (ITITKIT).
Mopayas 2
W3yueHne  TEXHHYECKUX  XAPaKTEPUCTMK U OCHOB
Perynupyrouue KoH(purypupoBanus Taxomerpa opeH TXO01.
ycrpoiicrBa (PY). Hacrpoiika u xondurypuposanue [TN/]] - perynaropa TC4S.
[Tpumep (BbricTpoii HacTpoIKH).
N3yueHne oCHOB OCTPOEHHUS cUcTeM cOopa MH(POpMAIUK Ha
Iporpavvupyembre 06ase MporpaMMHPYEMOTo JIOTHYECKOTO  KOHTpOJIIEpa ¢
MOJTyJIEM aHAJIOrOBOI'0 BBO/Ia/BbIBOa Siemens S7-1200.
JorpHeciue N3ydyeHne  TEXHMYECKUX  XapaKTEpUCTUK U OCHOB
koHTpoJuIepsl (ITJIK)
IPOrpaMMHUPOBaHUS IIPOMBIILIJIEHHOTO JIOTUYECKOTO
koHTposutepa S7-1200.
IIpoMbIlLIEHHBIE CETH:
apXuTeKTypa, W3zyuenue untepdeiico [JIK 150 OBEH RS-232, Ethernet
obopynoBanme, JUISL CBSI3U C TIEPCOHATIbHBIM KOMIIBIOTEPOM.
XapaKTePUCTHKH.

R

6. CamocrosiTeJbHAasA padoTa CTYAEHTOB 10 JHCUMILJIMHE
6.1. TeMbI 1J151 CAMOCTOSATEIHHOTO U3YYEHHUS

Perynarops! TeMiiepaTypbl IpsIMOTO I€UCTBUSI.

[TupomMeTpHuuecKkre MUIITUBOJIBTMETPBI.

[ToreHOMETPBI. ABTOMaTHYECKHUE NIEKTPUUECKUE TTOTEHIIIOMETPBI.

ABTOMAaTHYECKHE DBJIEKTPOHHBIE MOCTOBBIE CXEMbBl H3MEPEHHUS TEPMOAIEKTPUUYECKUX
conpotusnenuii (TC) u T.1.

EMKOCTHBIE ypOBHEMEDHI.




22.

23.
24,

W3mepenue ypoBHs paszena ¢as.

ONeKTpOMarHuTHbIE (MArHUTHO — HHIYKIIMOHHBIE) PACXOIOMEPHI.

Kopuonucossle, pacxoaomMepsl.

JlaTunku KOHTpOJIs pacxoza (MOTOKa).

["azoananu3aTopHI.

. Xpomarorpadsl.

. PaCXOZ[OMepBI 1 103aTOP5bI ChIITYYHX BCHICCTB.

. Braromepsl (rurpomerpsr).
. Ananuzatopsl KuAKOCTH. KOHTyKTOMETpBI.

H3mepenune myTHoCTH pacTBOpoB. Hedenomerpsl.

[TnotHOMepsI xkuakux cpel. Crnekrpockonus. CieKTOMETPBI.

. Buneomatuuku.

. JIroMUHECLIEHTHBIE JaTYUKH.

Tennocuetunku u anexrpocueTunku. ACKYD.

[MudppoBble u

. BecomsmepurensHoe 1 1o3upyromiee 000py10BaHHE.
nH(pOpMalnOHHO-U(POBHIE

JaT4yuKu. VHTENNEeKTyalIbHbI  JTaTYHK.

OnTo37eKTPOHHBIE TPE0OPa30BATENH.

I/I3MepI/ITCJ'II>HbIe

npeo6pa30BaTenH TOKa MW  HAIPAKCHUA.

Tpanchopmaropsl  TOKa.

TpanchopmaTopbl HAPSKESHHUSL.

rI/I,I[paBJ'II/IquKI/Ie HCIIOJIHHUTCIIbHBIC MCXaHNU3MBbI.

[Tporpammuoe obGecrieuenue [1JIK. S3pikm mporpammupoBanust ITJIK no cranmapry IEC

61131-3.

6.2. [ToaroToBKa K NpaKTHYeCKUM padoTam

Taoauna 6

HanmenoBanue
pasjaea JUCUMIIIIMHBI

Copep:xanue pa3esa

6 cemecTp

Moayas 1

I'ocynapcrBennas
cucreMa npudopoB
IrcIn.

W3yyenne npuHIUIIOB U3MEPEHUN B aBTOMAaTHYECKOM PEXUME.
OmnpeneneHue CHUTHaJIOB B TUHOBBIX (DYHKIMOHAJIBHBIX Y3JaX
TEXHUKHU aBTOMATHU3ALUU.

JlaTYuKH pa3imdHbIX
napaMeTposB
U3MepeHusl.

Pa3oMKHyTOE M 3aMKHYTO€ yIpaBJICHHE.

OnTomnapa

Omnpenenenne  TOTEHINAIIOB (GYHKIIMOHATBHBIX ~ Y3JIOB.
(MccnenoBanue xapakTEpUCTHK U CXEM COEIMHEHHUs1 PeocTaTHbIX
JATYUKOB)

W3yueHne JaTYMKOB TOKA U HANPSKESHUS.

V3yueHne JaT9MKOB MAarHUTHOTO TIOJISL.

Mopayas 2

BropuuHble
H3MepUTeIbHbIE
npuodopsI

Hactpoiika u xondurypuposanue IINJ[ perynsropa OBEH
TPM210.
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Pabota ¢ mpubopom oBen TPM210 c ucnosnb3oBaHus u 06e3
UCIIONIB30BAHUSI  KOMITBIOTEpA 10 HACTPOWKE TEMIIEepaTypbl

H3mepurtenbHbie AMYJISATOpA MEUH.
9 npeodpa3zoBarTesin H3ydeHue cxeM MOAKIIOUEHUS TEMIIEPAaTypPHBIX JATYUKOB.
" | (UID), naTyuKu YnpaBiaeHue Ha  OCHOBE  TEMIIEPATYPHOM  3aBUCHUMOCTH
TeMIeparyp. (Meronuueckue ykazaHus creH]] «OCHOBBI aBTOMAaTH3AILUNY).
AHaJIOTOBOE HM3MEpEHHE TeMIIepaTypel M MpeoOpa3oBaHHE
pe3yNbTaTOB U3MEPEHHUs B IM(POBON CHTHAIIL.
H3mepuTeabHbIe
npeodpazoBarein
3. W3yueHne mpOMBIIUICHHBIX JATYUKOB JaBICHHUS.
(MII), naTuyukm
AABJICHHUS.
7 cemecTp
Monayasb 1
CoBpeMeHHbBIE
1 HHTe/UIeKTyalbHble | V3ydeHne qaTunka OCBELICHHOCTH.
AATYUKH.
DOyHKIMOHAILHBIE | VI3ydeHne crmocoOoB CONpsHKEHHS aHAJOTOBBIX CUTHAJIOB Ha 0ase
2 ycrpoiicTBa cuctem | peodpazosarens HITT-1.
aBTOMATH3alMH.
[Tpumepsl pa3nuyHbIX coenuHeHUil. MccienoBaHue CHUTHANOB.
3 HcnoaHuTebHbIE | DJICKTPUYECKHUE IIEMU B PEICHHON CXeMe.
MeXaHU3MBbI. Hactpoiika u mporpaMMupoBaHue MpeoOpa3oBaTensi YacTOThI
ITYBI.
[TyTh MPOXOKIEHNE CUTHAJIOB B YCTPONCTBE MOXKAPHOI
4 IMoxkapHble cMCTeMbI | CUTHATM3ALMH.
aBTOMATHKH. [TpakTrueckast paboTa 1Mo mpoBepKe MPaBUILHOCTH COOPKHU CXeM
coenuHenus aaryukos c (ITTTKTI).
Mopyas 2
W3zyuenue TEXHUYIECKUX XapaKTEPUCTHK " OCHOB
1 Perynupyrompue KOH(UryprpoBaHus Taxomerpa opeH TX01.
' ycrpoiictBa (PY). Hactpoiika u xondurypupoanue I[I1][ - perymstopa TC4S.
ITpumep (BbbIcTpoil HACTPOUKH).
N3yuenune ocHOB mocTpoeHust cucteM coopa nHpopmaiuu Ha 6aze
IPOrpaMMUPYEMOT0  JIOTMYECKOTO KOHTpoJUIepa C MOJAYyJeM
Hporpavmupyemere agaJIgFOBOFE};BOJIa/BBIBOI[a Siemens S7-12pOO. b g
2. JIOTHYeCKHue " . I
KonTposLtepni (ILTK) 3y4eHHe e €CKHUX XapaKTepUCTUK u OCHOB
IIPOrPaMMHUPOBAHUS MPOMBIIIJIEHHOTO JIOTUYECKOT0 KOHTPOJLIEpa
S7-1200.
IIpoMbllLIEeHHBIE
3 ceTH: apxuTexkTypa, | M3syuenue unrepdeiicos [1IJIK 150 OBEH RS-232, Ethernet ms
' o0opyaoBaHmue, CBSI3M C NEPCOHAIBHBIM KOMIIBIOTEPOM.
XapaKTePUCTHKH.

6.3. IlepeueHb TeM A1 KYPCOBOT0 NPOEKTHPOBAHUS

B 7 cemecTpe nmpeaycMOTpeH KypcoBOii TIPOEKT.

Taoauna 7

Ne

Temsbl nj1st KYpCOBOI'O MPOCKTUPOBAHUA
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n/m

1. | BeiObop KOMIUIEKCAa  TEXHHYECKHX  CPEICTB  aBTOMATHU3aLUU UL  XPaHWJIMI
CEeJIbCKOXO035MCTBEHHON TPOIYKIIUH

2. | BpiOop xoMIIekca TEXHUYECKUX CPEJICTB aBTOMATHU3ALIUHU JUIsl BOAAHACOCHOW CTaHLIUU
Br160p KoMIIIeKca TEXHUYECKHX CPEACTB aBTOMATH3AIMHU JJIs1 KOJIOHHBI PEKTU(DUKAUT
Bribop koMIIeKca TEXHHUYECKHMX CpPEACTB aBTOMATHU3alMU UL  MYKOMOJBHOTO
IPOM3BOJICTBA

5. | BeiOop koMIIIeKca TEXHUYECKUX CPEJICTB ABTOMATU3ALIUU JUIsl KOTEJIbHOW YCTaHOBKU

6. | BbiOop KoMIIIeKCa TEXHUYECKUX CPEJICTB AaBTOMATU3ALIMH JUIsl X03s1CTBA MTULIEBOJICTBA

7. | BpiOop KOMITIEKCa TEXHUYECKUX CPEJICTB aBTOMATU3ALUH JUISI MOJIOYHOT'O TIPOM3BOJICTBA

8. | BbiOop KoMIIIEKCa TEXHUYECKUX CPEJICTB aBTOMATHU3ALUU /s 36pHOXPAaHMIIUILL

9. | BeiOop KoMIIIEKCa TEXHUYECKUX CPEJICTB aBTOMATHU3ALMHU /IS TEIUIMYHOTO KOMILIEKCa

10. | Boibop koMIIeKca TEXHUYECKMX CPEICTB aBTOMATH3alMU ISl ra30paclpeieanuTebHON
CTaHLUU

11. | Boibop KoMILIEKCca TEXHUYECKUX CPEACTB aBTOMATH3aLMU /111 KOMIIPECCOPHOI CTaHLIUU

12. | BpiOOp KOMIUIEKCA TEXHUUECKUX CPEJCTB aBTOMATH3ALMU I POU3BOJCTBA CIIMBOYHOTO
macia

13. | BbIOop KOMIUIEKCAa TEXHUUECKUX CPEJCTB aBTOMATU3aLMK [yl JIMHUI IPOU3BOCTBA Xje0a

14. | BpiOOp KOMIUIEKCA TEXHUUECKUX CPEJICTB aBTOMATU3aLUM Ul Ipollecca OYMCTKU ra3a oT
CEepoBOAOPOAA

15. | Boibop KoMILIEKCa TEXHUYECKUX CPEJCTB aBTOMATH3allMU JUIs Mpoliecca HEPTEIOBYIIKU
HedTemapka

16. | Boibop koMIIekca TEXHUYECKUX CPEACTB aBTOMATH3aLMU /111 TOMAaTHOT'O ITPOU3BOJICTBA

17. | Beibop KOMILIEKCa TEXHUYECKHX CPEACTB aBTOMATH3AIMU g  acPaibTOOETOHHOTO
IIPOU3BOJICTBA

18. | BpiGop KOMIUIEKCA TEXHUYECKHX CPE/ICTB AaBTOMATU3ALMHU U CUCTEM MOKapHOW aBTOMATHKH
JUISI IPOMBIIIJIEHHBIX U TPAXKIAHCKUX 0OBEKTOB

19. | BpiGop KOMIUIEKCa TEXHMYECKHX CPEACTB aBTOMATHU3aLMU JUIsl HEHTPAJIBbHOI'O TEMJIOBOTO
nyHkTa (L{TII)

20. | BpiOop koMIIekca TEXHUYECKUX CPEJICTB aBTOMATHU3ALUHU /IS TEIUIOIEKTPOCTAHIIHI

CopepxaHue KypcOBOTO IIPOEKTa
1. Beenenue

2. XapaxkTepucTHKa 00beKTa aToMaTH3aluH (KPaTKOe OMUCAHUE TEXHOJIOTHIECKOT0 MPOoIecca)

3. BbIOOp KOHTPONIUPYEMBIX U PETYIUPYEMBIX TAPAMETPOB

4. Pa3zpaboTka ()yHKIIMOHATILHON CXEMBbI aBTOMATHU3aLUU

5. BbI00p TeXHUYECKUX CPENICTB aBTOMATH3AIIUN

6. boOGop NCTIOTHUTENBHBIX YCTPOWCTB

7. PacueT Hai€2KHOCTH OCHOBHOT'O HU3MCPUTCIIBHOI'O npeo6pa30BaTeJ1$1

12




8. Pa3paboTka mpuHIIUIIHATEHON CXEMbl aBTOMATHU3AINHI
9. 3akIroueHue

O0BeM KypcoBOTO MTPOEKTA JOJDKEH ObITh HE MeHee 15 cTpaHuIl meyatHoro Tekcta ¢popmara A4

Y4eOHO — MeTOaAMYECKOE 0O0ecTIedeHUe CAMOCTOSATeIbHOM padoThl

1. Pemernsik E.Il. YnpaBneHue TeXHUYECKUMU CUCTEMaMU [DIJIEKTPOHHBIN pecypcl:
KOHCIIEKT JICKITUH JJIs1 CTYJIEHTOB criennanbHOCTU «lluimeBast HH>KEHEPHsI MaJIbIX MIPEATIPUATHI /
Pemernsx E.IL— DnexktpoH. TekcToBble naHHble.— CapaTtoB: CapaTOBCKUN IOCYJapCTBEHHBIN
arpapubiii yauBepcuter umenn H.M. BaBunoma, By3oBckoe obGpaszoBanme, 2016.— 207 c. —
http://www.iprbookshop.ru/8147.— 3BC «IPRbooks»

2. Cxuptnamze A.I'., BopomoB B.H., bopuckun B.Il., ABromaruzamus
IIPOM3BOJICTBEHHBIX MPOIECCOB B MamuHocTpoenu: yuebnuk / A.I' Cxuprnanze., B.H. BopoHos,
B.I1. bopuckun.- Crapsiit Ockon: THT, 2016.-612c. UmeeTcs Ha kadenpe.

3. [epbuna FO.B. Texuuueckue cpeAcTBa aBTOMATHU3AIMK U yIpaBIeHUs: YueOHOe

nocobue; Mock. roc. yu-t nedaru. M.: MI'VII, 2015. 448 c.

7. OueHoYHbIE CpeACTBA
7.1. Bonipocsl k 1-ii u 2-ii pyGeskHoili aTTecTanum 6-ro ceMecTpa

Bonpocsl k 1-ii py0exHoii aTTecTanun

1. OcHoBHble noHATHUSA U onpenenenust TCA.

2. OYHKIIMM aBTOMAaTU3UPOBAaHHBIX CHCTEM YIpPaBIEHUS M TpeOOBaHUS K HUM:
(MonwutopuHsr, YnpasieHre. ABTOMAaTHIECKOE yIPABICHUE).

3. [Ipumep - perymnsTop TeMmneparypsl.

4. Metposoruueckue XapakTepUCTHKN U3MEPUTEIbHBIX TPUOOPOB U YCTPONCTB.

S. [TpuGops! s u3MepeHus Temneparyp. TemnepaTypHble HIKaJIbI.

6. KoHTakTHBIE JaTYMKH (TEpMOIIApbl U TEPMOMETPHI COMPOTUBIICHUS ¢ YHU(PHUIIMPOBAHHBIM
BBIXOJIHBIM CUTHaJIOM). TepMucTop.

7. MaHoMeTpHYeCKui Croco0 U3MEPEHHS TEMIIEPATYPHI.

8. TepMoMmeTpbl, OCHOBaHHBIE HAa PACIIUPEHNUN TBEPBIX TE.

9. HekoHTakTHBIE JaTUMKK TEMIEPATypbl (TUPOMETPHI U3ITYUESHHUS).

10. Perynaropsl TeMniepaTypsl IpsiMOTO AEUCTBUS.

11.  Ilupomerpuyeckue MUJIUBOJIBTMETPBI. [ToTeruromeTpsl. ABTOMaTHYECKHE

IIEKTPUYECKUE TTOTEHITUOMETPBI.

12. ABTomMaTruyeckue OHJIEKTPOHHBIE MOCTOBBIE CXEMbl H3MEPEHHUS TEPMODIEKTPUUECKUX
conpotusnenuii (TC) u T.1.

13. OmpeneneHue TOHATHS «JABJICHUE», W COOTHOIICHHE MEXKIy CIWHUIAMU aBJICHUS.
Knaccudukanus npuOopoB a1 U3MEpPEHUsI TaBJICHUs 110 BUAY U3MEPSIEMOT0 JaBJICHHUS.

14.  Kuaccudukauus npubOpoB Ui U3MEPEHUS AaBJIECHUS 10 IPUHIIUITY JIEHCTBUS.
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15. Knaccudukanuss npyKHHHBIX TPUOOPOB Ui HM3MEPEHUS JABJIEHUS 110 THUITY
YyBCTBUTENIHHOTO »djeMeHTa. [loHATHe «moBepka» pabodyero wu3MepUTeIbHOro Mpudopa.
Knaccudukanms morpemrHocTei.

O0pa3ern Omiiera kK epBoi pyOeKHOM aTTeCTaIiH
I'PO3HEHCKUN TOCYJAPCTBEHHbIA HE®@TAHON TEXHUYECKUA YHUBEPCUTET
UM.AKAA. M.JI. MWIJIMOHIIIUKOBA
HNHCTUTYT SHEpreTuKN
Jucnuminza "TexHn4yeckne cpeacTBa aBTOMATH3ALUM M YIIPaBJICHUS "
['pymnma Cemectp
buner Ne 1

1. OcHoBHbIe nOHATHS U onipeAeneHus TCA.
2. OyHKIMHY aBTOMATH3WPOBAHHBIX CUCTEM YIPABJICHHS U TpeOoBaHuUs K HUM: (MOHUTOPHHT,
VYnpasnenue. ABTOMaTHYECKOE yIPABIICHUE).

IToanuck npernogaBaTciia

BonpochI ko 2-ii py0ekHO# aTTecTalluu

1. YcTpolicTBO, HpUHLMII AEUCTBUS U 00JacTb NPUMEHEHHsS] NPUOOPOB C YINPYTUMU
YyBCTBUTEIbHBIMH 3JIEMEHTAMHU.

2. Ten3ope3ucropHble  U3MEpUTENbHBIE — NpeoOpa3zoBaTead  CUIBL U JaBJICHUS
(cuou3MepuTeNn, TEH30IMHAMOMETPHI).

3. [Tpubops! s usmepenus yposHs. IlormnaBkoBblie U OyiKOBbIE YpOBHEMEPHI.

4. I'mppocratnueckre  ypoBHEMEpBHL.  YIIBTpa3ByKOBbIE  ypOBHEMeEphl.  PanapHsble
(MMKPOBOJIHOBBIE) YPOBHEMEPHI.

S. EmkoctHbie ypoBHEMephl. CUrHaIM3aTOpHI YpoBHS. M3Mepenue ypoBHs pasnaena ¢as.

6. [Tpubops! Ay U3MepeHus: pacxoaa. DIEKTPOMArHUTHbIE (MAarHUTHO — MHAYKIIMOHHBIE),
yIbTPa3BYKOBBIE PACXOJAOMEPHI.

7. KopuonucoBsle, BUXpeBble (BUXPEAKyCTUUECKHE) PACXOI0MEPHI.

8. TemnoBble, CKOPOCTHBIE (TYpOUHHBIE) PACXOIOMEPHI.

9. Pacxonomepsl IOCTOSSHHOTO M IEPEMEHHOIO IPUHIINAIIA NIEPENaja 1aBICHUS.

10.  Pacxonomepsl M 103aTOPHI CHITYYHX BEIIECTB.

11. Ta3oananuzaropbl. TepMOKOHIYKTOMETPHUYECKHE TIa30aHaIM3aTOPhl. TepMOMarHUTHbBIE
ra3zoaHajgu3aTophl.

12. DNeKTpOXMMHYECKHE Ta30aHATN3aTOPHI.

13.  Onruko-abcopOIMOHHBIE Ta30aHATN3ATOPHI.

14.  IlnamMeHHO-MOHM3AIMOHHbIE ra30aHAIN3ATOPHI.

15.  Xpowmarorpadsl.

16.  Bmaromepsl (TUTPOMETPBHI).

O6paser 6mieTa Ko BTOpoil pyOeKHOM aTTecTaIluu
T'PO3SHEHCKHNM T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUUYECKNY YHUBEPCUTET

NM.AKA L. M.JI. MWJIJIMOHIINUKOBA
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HNHCTUTYT SHEpreTuKu
Hucnununa "TexHuyeckue cpeacTBa aBTOMATH3ANMU M yIIpaBJIeHus "
['pymnma Cemectp
buner Ne 12

1. PacxomoMepsl U 103aTOPBI CHITYYUX BEILIECTB.
2. TeH30pe3uCTOpHbIE U3MEPUTENbHbBIE MTPeoOpa30BaTeNId CUIIBI U IaBJICHUS (CUIOU3MEPUTEIIH,
TEH30JMHAMOMETPHI).

ITognuce npenogasarens

A

o ks w

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.
23.

7.2. Bonipocsl K 3a4eTy 6-ro cemecTpa
OcHoBHble noHATHA U onpeaeneHus TCA.
OyHKIIMY aBTOMATU3UPOBAHHBIX CHCTEM YIpaBJICHHUSA U TpeOoBaHUS K HUM: (MOHHTOpUHT,
VYpasienue. ABTOMaTu4ecKoe yrpaBiIeHHE).
[Tpumep - perynarop TeMneparypsl.
MeTposiornueckre XapakTepUCTUKH U3MEPUTEIbHBIX TPUOOPOB U yCTPOUCTB.
[Tpubops! 15 u3MepeHus temmneparyp. TemmnepaTypHble HIKATbI.
KoHTakTHBIE NaTYMKH (TepMOIapbl U TEPMOMETPHI COMPOTHBICHUS C YHUDHUIIMPOBAHHBIM
BBIXOJHBIM CHUTHajI0M). Tepmucrop.
MaHoMeTpu4eCcKui Crioco0 M3MEPEHHS TEMIIEPATYPHI.
TepMoMeTpbl, OCHOBAHHBIE HA PACIIMPEHUH TBEPABIX TEI.
HekoHTakTHbIE JaTYUKK TEMIEPATYPHI (IMPOMETPBI U3TYyUECHHUS).

. Perymaropsl TeMiiepaTypbl IpsIMOro 1€UCTBUS.
. [ImpomeTprueckre MUIUIMBOJIBTMETPHL. [loTeHIMOMETpEl. ABTOMaTHYECKUE IIEKTPUUIECKUE

NOTEHLIUOMETPBHI.
ABTOMAaTHYECKHE JJIEKTPOHHBIE MOCTOBBIE CXEMBl M3MEPEHHUS TEPMOAJIEKTPUUECKUX
conpotusnenuit (TC) u 1.1.
OnpeneneHue NOHATHUS <«IABIEHUE», M COOTHOIICHHWE MEXIY €IUHHUIAMHU JaBJICHHUS.
Knaccudukanus npuOopoB a1 ©3MEpPEHUsI TaBICHUS 110 BUAY U3MEPSIEMOT0 JaBJICHHUS.
Knaccudukanus npuOopoB A1 U3MEpPEHUs! 1aBJICHUS 10 IPUHLUITY JEHCTBUS.
Knaccudukanus npy>KUHHBIX TPUOOPOB AJIsi U3MEPEHHUS 1aBJI€HUS 110 TUITY YYBCTBUTEIBHOTO
aneMeHTa. lloHsTue «aoBepka» pabodero wusMmepurenbHoro mnpuodopa. Kiaccudpukanus
MIOTPELITHOCTEMN.
VYcTpoiicTBO, TpUHLMI JACUCTBUS M 00NacTh TNPHUMEHEHHs MpUOOPOB C  YIPYTUMH
qyBCTBUTEIbHBIMU DJIEMEHTaMHU.
TeH3ope3ucTopHble U3MEPHUTEIbHbBIE IPe0OPa30BaTEeNN CUIIbI U JaBlIeHUs (CUIOU3MEPUTEIH,
TE€H30JMHAMOMETPHI).
[Tpubops! 15 u3mepenus ypoBHs. IlonnaBkoBbie 1 OyHKOBbIE YPOBHEMEDHI.
I'mppocraTtuueckue YPOBHEMEPHI. VYapTpa3ByKoBbIE YPOBHEMEPBI. Panmapneie
(MHKpPOBOJIHOBBIE) YPOBHEMEPHI.
EmxocTtHbIe ypoBHEMephl. CurHanuszatopsl ypoBHs. M3mepenue ypoBHs pa3zaena das.
[Tpubopsl s U3MepeHHsT pacxoAa. DIEKTPOMAarHUTHbIE (MAarHUTHO — HMHIYKIIMOHHBIE),
YIBTPa3BYKOBBIE PACXOAOMEPBI.
KopuonucoBsle, BUXpeBble (BUXPEaKyCTHUECKHE) PACXOIOMEPHI.
TemnnoBble, CKOPOCTHBIE (TYpOMHHBIE) PACXOI0MEPHI.
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24. PacxomomMepsl TOCTOSTHHOTO 1 TIGPEMEHHOTO MTPHHIINTIA TTeperiaa JaBICHHs.

25. JIaTunku KOHTPOJIs pacxonaa (IMMOTOKa).

26. Pacxomomepsl U 103aTOPHI CHIITYYHX BEUICCTB.

27. 'azoananmu3atopsl. TepMOKOHAYKTOMETPUYECKHE Ta30aHAU3aTOPbl. TepMOMarHUTHBIC
ra30aHaJIN3aTOPBI.

28. DIEKTPOXUMHUYECKUE Ta30aHATH3ATOPBI.

29. OnTHK0-a0CcOpOIMOHHbIE Ta30aHANIN3ATOPHI.

30. ITnaMeHHO-NOHU3AIMOHHBIE Ta30aHATN3ATOPHI.

31. Xpomarorpadsl.

32. Baromepsb! (THTPOMETPHI).

Obpasey bunema x 3auemy

T'PO3HEHCKHUM T'OCYJAPCTBEHHBIN HE®TSIHOM TEXHUYECKHUI
YHUBEPCUTET UM.AKAJI. M.Jl. MWIJIMOHIIIUKOBA
NHCTUTYT DHEPTETUKHU
Jucuunnuna "TexHu4eckue cpecTBAa aBTOMATU3AIUHM U yIIpaBjeHus"
I'pynma Cemectp
Buier Ne 1
1. OcHoBHble noHsATHS U onipeAeneHus TCA.

2. OyHKIIUM aBTOMATU3UPOBAHHBIX CUCTEM YIIPaBIEHUS U TpeOOBaHUs K HUM: (MOHUTOPHHT,
VYrpasnenne. ABTOMaTH4ecKoe yIpaBiICHUE).

[Toanuces mpenomaBarTens [Toanucek 3aBenytomero kapeapon

7.3. Bonnpocsl K 1-ii u 2-ii py0e:kHoO# aTTecTauum /-ro ceMecTpa

Bonpocsl k 1-ii py0e:xHoii aTTecTanuu

1. PeocraTHble (MOTEHIIMOMETPUUECKHUE) TaTUUKH.

2. TeH3zope3ucTopHbIe TaTYNKH.

3. [Tpe3037eKTpUYecKHe JaTYUKH.

4. IIpeoOpaszoBarenu ocHoBaHHbIE Ha 3 dekre Xoma.

5. JlaTuuku rosioxkeHus Baja. IloporoBeie JaT4uKu.

6. BecousmepurensHoe U 103Upyroiiee 000pya0BaHUE.

7. beckonTakTHble BbIKIIOUaTeNH (ceHcopsl). Ludposrie n uHPOpMAIIMOHHO-IIMPPOBLIE
natyukd. MHTeUIeKTyanbHbid JaTauK. ONTO3IeKTPOHHBIE TPpeoOpa3oBaTey.

8. WNHpyKTHBHBIE, EMKOCTHBIE 1 MATHUTOYYBCTBUTEIHHBIE OCCKOHTAKTHBIC BHIKITIOYATEIIH.
9. Onrtuyeckue U ynbTpa3ByKOBbIe OECKOHTAKTHBIE BHIKITIOUATEIH.

10.  JlroMuHeCLEHTHBIE TaTYUKH.

11.  BuaeomaTyuku.

12.  Temnocueruuku u snekTpocueTyuku. ACKYD.

16



13.  Tloka3mBaromue aHajaoroBblie W IMdpoBbie TpuOOPHL. Perucrpupyromue mnpuOOpHI.
be30ymMakHbIE CAMOTIHCITHI.

14.  JloxkaibHbIE MHUKPOIIPOIECCOPHBIC peryyisaTopel. Ha3HaueHWe W XapaKTEPUCTHKH
MHUKPOIPOIIECCOPHBIX PETYIISTOPOB.

Obpaszey bunema k 1-1i pybesicrhoti ammecmayuu
T'PO3HEHCKHI I'OCYJIAPCTBEHHBIA HE®TAHON TEXHUUYECKU YHUBEPCUTET
UM.AKA. M.J. MWIJIMOHIIUKOBA
NHcTuTyT 3HEpreTHKH
Jucuuminza "TexHn4yeckne cpeacTBa aBTOMATH3ALUM M YIIPaBJICHUS "
I'pynima Cemectp
buner Ne 12
l. [TokaspiBatoniyie aHamoroBele W 1H(poBbIe MpHOOPHL. Perucrpupyrommue mpuOOpPHI.
be30ymakHbIE CAaMOTTUCIIBI.

2. BCCOI/ISMepI/ITCJ'ILHOC " 103upyromiee 060py,[[OBaHI/Ie.

IToanuce npenogasarens

Bonpocsl ko 2-ii py0exxHO# aTTecTalluu
[IN/] perynupoBanue. 3akoHbl peryaupoBanus. UM perynupoBanue.
Hopmupytoiue npeobpa3zoBaTeu.
OyHKIHOHaIBHBIE 6J10KU. bapbeps! nuckpo3amutel. broku nutanus.

A

W3meputenbHble npeoOpa3oBaTeny ToKa W HampspkeHus. TpaHcdopmaTopsl — Toka.

TpanchopmaTopbl HaNpsKEHUSL.

5. DIeKTpUYeCKUE HCIOJHUTEIbHbIE MEXaHU3Mbl. OIJIEKTPONPUBOJA C IpeodpazoBareieM
yacToThl. CepBONPUBOA. DHKOJIEPHI.

6. Knaccudpukanus smexkrpuuecknx MM: (1 s1eKTpoMarHuTHBIE, 2 3JEKTPOJBUTATEIBHEIE).
[IMaroBble nBuUratenu. JlBurarenu IOCTOSHHOTO TOKAa. ACHHXPOHHBIE M CHHXPOHHBIE
JIBUTATEIH.

7. VYnpapmsaromue kinanaHsl. PMIM B cucremMax aBTOMATHKU: 3JIEKTPOMAarHUTHBIE pelle,
IIEKTPOMAarHUTHBIE ITyCKATEIN U KOHTAKTOPBI, TEPKOHOBBIE PENIE U APYyTHUE.

8. Kuaccudukanus >neKTpUIeCKUX pelie 0 MPUHIINITY UX JIEHCTBHUS.

9. IIneBMaTHYecKHe UCTIOTHUTENbHBIC MEXaHU3MBI. [103UITMOHEPHI Ha KilalaHax.

10. I'mapaBiaryecKre NCTIOTHUTEIBHBIE MEXaHU3MBI.

11. Koncrpykuuu peryaupyronmx opraHoB. PO kjmaccupuIMpyrOTCs B 3aBUCHUMOCTH OT
PEryJIMpPyeMOro MaTepUaIbHOTO (IHEPTETHUECKOT0 MOTOKA) - Ha3HAYCHHE U KJIaCCH(PUKAIIHS.

12. O6mee onucanue u kinaccudpukaus [1JIK. TIJIK 3apyOexxHOro nponu3BoACTBa.

13. Kontposuepsl, npousBoaumsele npennpustusimu PO. Kontposiepst 3A0 «Bonmary, OBEH,
Texon, M3TA, 93AH, DMUKOH u T1.1.

14. Kommnonentsr I1JIK. IIpoueccopasie momynu IIJIK. Moaynu BBOJa/BhIBOJIa aHAJIOTOBBIX H
JUCKPETHBIX CUTHAJIOB.

15. Metonuka Beibopa I1JIK. Breibop kiacca xoHTposuiepa (MOHOONOUHBIN, MOAyabHBINA, PC-

based, BcrpamBaemsbiit). CoOOTBETCTBHE KOHTpOJUIEpa MEXKIYHAPOIHBIM CTaHIapPTaM.
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Hanuuue cranmapTHBIX CHCTEM MPOrpaMMHUPOBAHUS U aITOPUTMOB HACTPOMKHU MapaMeTpoOB
KOHTpoJuIepa. Bo3aMoKHOCTD Bu3yanu3aiuu scada.

16. IIporpammuoe obGecneuenne IIJIK. f3pikum mporpammupoBanus [IJIK mo cranmapry IEC
61131-3.
Obpaszey dunema ko 2-ii pyoexcHol ammecmayuu

I'PO3HEHCKHUI TOCYJAPCTBEHHBI HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
UM.AKAA. M.JI. MWIJIMOHIIIUKOBA
HNHCTUTYT SHEpreTuKN
Jucuuminza "TexHn4yeckne cpeacTBa aBTOMATH3ALUM M YIIPaBJICHUs"
['pymnma Cemectp
buner Ne 12
1 Jatuuku nonoxenus Baja. [loporoBeie qaTunKH.

2. DNEKTPOXUMUYECKHUE, ONTUKO-a0COPOIIMOHHBIE, TIIIaMEHHO-MOHU3AI[MOHHBIC
razoaHaim3aropsl. Xpomartorpadsl. Biaromeps (rHrpoMeTpsI).

IToanuck npernogaBaTciia

7.4. Bonipochl K 3K3aMeHY /-0 ceMecTpa

1. PeocraTHbie (MOTEHIIMOMETPUYECKUE) TaTUYUKH.

2. TeH3ope3ucTopHble 1aTYUKH.

3. [Tpe3031eKTpUYECKHEe JaTYUKH.

4. IIpeoOpa3zoBarenu ocHoBaHHbIE Ha 3 dekre Xoma.

S. Jlatuuku nosio>keHus Baja. IloporoBele gaT4uki.

6. BecousmepurenbHoe 1 J03upyroliee 000pya0BaHUE.

7. beckonTakTHbIe BhIKIIOUaTeNnHu (ceHcopsl). Lludposrie n nHPOpMAIMOHHO-LIMPPOBBIE
naTauku. MHTennekTyanbHblil 1aTuuk. ONTo3JIeKTPOHHBIE Tpeo0pa3oBaTesy.

8. WHayKTHBHBIE, €MKOCTHBIC, MarHUTOUYBCTBUTEIIBHBIEC, ONTUYECKHE W YIbTPa3BYKOBBIE
OECKOHTAKTHBIE BBIKITIOUATEIH.

9. JIFOMMHECIIEHTHBIE JATYUKH.

10.  BwuaeonmaTduku.

11. Temnmocuerunku u anexrpocuerynku. ACKYD.

12. [Toka3eiBaromue aHanoroBbie W IMdpoBbie TpubOOpsL. Perucrpupyromue mnpubOpHI.

be30ymakHbIE CAMOTIHCITHI.

13.  JloxkambHbIE MHKPOIIPOIECCOPHBIE peryisaTopel. Ha3zHaueHMEe W XapaKTEPUCTHKH
MUKPOIIPOILIECCOPHBIX PETYIIATOPOB.

14. I[IN]1 perynupoBanue. 3akoHsl perynuposanus. [IIMM perynuposanue.

15. Hopmupyromue npeoOpa3oBareny.

16.  dysxuuonanbHble 6J0kH. bapbepsl Hckpo3amuThl. biioku nuranus.

17.  H3meputenvHble npeoOpa3oBaTeNd TOKa W HampspkeHUs. TpaHchopMmaTopbl ToKa.
TpanchopmaTopbl HaNpsKEHUSL.

18. DNEeKTPUYECKHE HUCIOJHUTEIbHBIE MEXaHWU3MBL. DJIEKTPONPHUBOJ] C Mpeodpa3oBaTesieM
yacToThl. CepBONPUBOA. DHKOJIEPHI.
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19.  Knaccudukanus snexrpudeckux MUM: (1 amekTpoMarHuTHbIE, 2 3JIEKTPOABUTATEIBHBIC).
[IlaroBsie qBUTaTEeNN. JIBUraTEIN MOCTOSIHHOTO TOKA. ACHHXPOHHBIC H CHHXPOHHBIC JIBUTATEIIH.
Vupansromue kinamanel. PMM B cucTeMax aBTOMATHKH: DIIEKTPOMAarHUTHBIE —pelie,
AJIEKTPOMATrHUTHBIE ITYCKATEIN U KOHTAKTOPBI, TEPKOHOBBIC PEJie U IPYTHE.

20. Krnaccudukanus 3MeKTpuIecKuX pelie o MPUHIIAITY UX JCHCTBHUS.
21. [THeBMaTHYECKHE UCIIOTHUTEIbHBIC MEXaHU3MBI. [[03UIIMOHEPHI HA KIlanaHax.
22. [M'uapaBnuyeckre UCTIOTHUTEIbHBIE MEXAHU3MBI.

23.  KoHcTpykuuu peryiaupyromux opraHoB. PO kmaccupuuupyroTcss B 3aBUCHMOCTH OT
PEryJupyeMoro MaTepuaibHOro (3HEPreTUYECKOro MoToKa) - Ha3HAYeHHEe U Kaccu(pUKaIus.
24, Oo6miee onmcanue u kiaccudukanus [IJIK. TIJIK 3apybesxnoro npoussozctsa. Advantech
TaiiBanb, Schneider Electric, ®paunus, Omron, Mitsubishi Electric Smonus, Siemens, Wago,
Beckhoff I'epmanmusi.
25.  Konrpomiepsl, npousBoaumbeie npeanpustusmu P®. Konrpomrepsr 3A0 «Bonmary,
OBEH, Texon, M3TA, 93AH, DMUKOH u T.x1.
26.  Kommonentsi [TJIK. IIpoueccopusie momynu [1JIK. Moy BBo/1a/BBIBOJa aHAJIOTOBBIX U
JVICKPETHBIX CUTHAJIOB.
27.  Meroauka Beibopa [1IJIK. Beibop kiacca koHTpoiiepa (MOHOOIOUHBIN, MOTyIbHBIH, PC-
based, BctpamBaembiii). COOTBETCTBHE KOHTpOJLIepa MexIyHapoaHbIM cTaHgapTaM. Hamnune
CTaHJApPTHBIX CUCTEM MPOTPAMMHUPOBAHUS U AITOPUTMOB HACTPOUKH MapaMeTpOB KOHTPOILIEpa.
Bo3mosxkHOCTh BU3yasimu3anuu scada.
28.  Ilporpammuoe obecneuenne [1JIK. S3piku nporpammuposanus [1JIK mo cranmapry IEC
61131-3.

O6pazern 6miiera K HK3aMEeHy

I'PO3HEHCKU TOCYJAPCTBEHHBINA HE®TAHON TEXHUYECKUHI
YHUBEPCUTET UM.AKA/JI. M.JIl. MWIJIMOHIIIUKOBA
HUHCTUTYT DHEPTETUKH
Jucuunnuna "TexHu4eckue cpecTBa aBTOMATU3AIlUN U yIIpaBjeHus"
['pymma CemecTtp
Bbuser Ne 1
1. OcHoBHble noHATHA U onipeaeneHus TCA.

2. OyHKIIMY aBTOMaTU3UPOBAHHBIX CUCTEM YIpPaBlIeHUs U TpeOoBaHUs K HUM: (MOHUTOpPUHT,
VYnpasieHue. ABTOMaTHYECKOE YIPaBICHUE).

[loanuce npenogaBarens [Moanucek 3aBenyromiero kageapoi

7.5. Tekyuuii KOHTPOJIb

O6pa3zerr mpakTUIECKOU paboThI
N3yueHne criocoOOB COMpsKEHUsI aHAJIOTOBBIX CUTHAJIOB Ha 0a3ze mpeoOpa3oBaTens
HIIT-1
Llens paboThI
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O3HAaKOMHUTBHCS C YCTPOMCTBOM M TEXHHYECKUMHU XapaKTEPUCTUKaMH MpeoOpa3oBaTens
temriepatypel OBEH HIIT-1, u3yunTs ero ocHoBHbIE (GYHKIMH W TPUOOPECTH HABBIKH
KOH(MUTYpUPOBaHUS U PUMEHEHHS peoOpa3oBaTessi B CUCTEMaX aBTOMATU3AlIUH.

Copneprxanue pabOTbI

a) N3y4nTh BO3MOXXHOCTH U OCOOCHHOCTH Ta00OPATOPHOTO KOMILIEKCA.

0) WM3yunth Ha3zHaueHHWE, TEXHHYECKHE XapaKTCPUCTHUKU IpeoOpa3oBarens
temneparypsl OBEH HIIT-1.

B) N3yuuTh NpUHIUIIEI KOHPUTYPUPOBAHKS M pabOTHI ITpeoOpazoBaTels.

T) oma, mpu MOATOTOBKE K paboTe:

W3YYUTh OCHOBHBIC BO3MOYKHOCTH IIporpammHoit cpeanl «Konduryparop HIT01»;

COCTaBUTH 10CIIEI0BATEIBHOCTh KOH(UTYPUPOBaHUsI IpeoOpa3zoBaTesl.

1) B naboparopuu:

- NOpPONTH TECTUPOBAHME MO (PYHKUMOHAIBHBIM  BO3MOKHOCTSIM, MPUHLUIAM
KOH(HUTYPHPOBAHUSA U peXUMaM paboTsl mpeodpaszoareis Temneparypst OBEH HIIT- 1,

- ocBouTh mnporpammuyro cpeny «Konduryparop HIIOl» miast koHGUTrypupoBaHHS
npeoOpazosarens HIIT-1,

- CKOH(QUrypHpoBaTh IpeoOpa3oBaTesib B COOTBETCTBUH C BbIJaHHBIM 3a/laHHEM;

- IPOBECTU 3KCIEPUMEHTAIbHBIE MCCIIEI0OBAHUS 3aaHHBIX BAPHAHTOB PEXXUMOB pabOThI
npeoOpa3oBareis, IPOBEPUTH IPABUIBLHOCTD BHIMIOJIHEHUS ITIOCTABICHHOM 3a/1auu;

- IOATOTOBUTH OTYET U CENaTh BBIBOJBI 1O padoTe.

O61uue cBeaeHus 06 n3yyaeMoM o0OpyI0BaHUU

N3yyaemoe 060py10BaHUE PACIIOIOKEHO B MOYJIE CONPSYKEHUSI CUTHAJIOB, BHEILIHUM BUJL
KOTOpOTO MpeACTaBIIeH puc. 1.

B nannoit maboparopHoii paboTe ucnosb3yercs mpeodpazoBarens Temiepatypsl OBEH
HIIT-1, BHEIHNI BUJ KOTOPOTO IPEJCTaBIIEH Ha pUC. 2.

W3meputenbHblii  nmpeoOpa3oBaresnib  Temneparypsl OBEH  HIIT-1, TtexHuyeckue
XapaKTEePUCTUKN KOTOPOTO MPEeACTaBIEHbI B Ta0J. 1, COBMECTHO C BXO/JHBIMU JaTYMKaMHU
npeHa3HayeH i MpeoOpa3oBaHMs 3HAYEHUS TeMIepaTypbl B YHU(DUIMPOBAHHBIM CUTHAI
noctositHHOro Toka 0.. .20 MA nnu 4.. .20 MA.

Ha puc. 3 npezacraBineHsl CTpYKTypHasi cXemMa M cxXeMa MOJKIIOYEHHs] TpeoOpazoBaTes
Osen HIIT. B tabn. 2 mpeacTaBieHbl XapaKTEPUCTUKUA BO3MOKHBIX JTATYMKOB U BXOIHBIX
CUTHAJIOB, IPUMEHSIEMBIX COBMECTHO € IIPE0OpPa30BaTEIIEM.

== > )
ot @ =
Puc. 1. Moayne conpsikeHus Puc. 2. Buemnuit Bua
CUTHAJIOB npeoOpasosarenss Temnepatypst HITT-1
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Puc. 3. CtpykrypHas cxema (a) u cxema noakiaroueHus (0) mpeodpaszosarenst Osern HITT-1

Tao0nuua 1

Xapakrepucruka

3Hauenue

Hanpsioxenne nutanus

12.. .36 B moctossHHOTO
HaIPsHKEHUS

[ToTpebnsieMblii TOK: A7 pabOYero pexxuma s
pexunmMa koHpurypuposanus (mutanue ot USB)

He Ooiiee 35 MA He Oosee 50
MA

HoMmuHanbHbIA IUana3oH BEIXOJIHOIO TOKa

0..20 m 4...20 MA

@yHK1Ms TpeoOpa3oBaHMs BXOAHBIX CUTHAJIOB

MOHOTOHHO BO3pacTaromas Win
yObIBaromas

Henuneiitnocts npeoOpa3zoBaHus

+0,1%

Pa3psanocTs ananoro-mudpoBoro
npeoOpazoBaresisi: mpu paboTe ¢ TepMOMETpaMu
COTIPOTUBIIEHUS TpU paboTe ¢ TepMomapaMu

He MeHee 15 out He menee 14
our

Pazpsanocts LHAIL He MeHee 11 out
Homunanehoe, npu unut=24 250 Om

3HavyeHue B

COIIPOTUBIICHUS

HATPY3KH 1]\3/IaKCI/IMaJILHoe, IIPU UNIUT=36 1200 Ont

[IpeaBapuTenbHBINA MPOTPEB He Oosee 15 Mun

BpeM;[ YCTAHOBJICHUS BBIXOJAHOT'O CUT'HAJIa

He Oosee 3 ¢

Utcpdeiic cBssu c [IK

USB2.0 Full Speed

OcHoBBI KOHGUTYpUpOBaHUs ITpeodpazoBarens Temneparypsl OBEH HIIT-1

Kongurypuposanue npeodpazosarens temnepatypsl OBEH HIIT-1 ocymectBisercs B

CJIEAYIOIIEH MOCIeN0BaTENbHOCTH: AJIS 3allycKa MporpaMMbl HEOOXOAUMO Ha paboudeM CToje
Windows iBax 1l METKHYTh KYPCOPOM MBIIIIH [0 COOTBETCTRYIOMIEMY spibIky (Konduryparop
HIIT). Ilpu xoppekTHOM mnoakiroueHUH mnpeodpazoBarenss k [IK mosBurca cooOuieHue o

nonkmoueHHoM COAT-nopte (mo ymomaanuto COJI/6), mocie yero nosiBUTCS CTapTOBBIN IKpaH
KoHpuryparopa (puc. 4);
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B OTKPBIBIIEMCSI OKHE HE00X0IUMO BbIOpaTh INIUTKY «HacTpoiikuy;
B nosiBuBImIEMcst OKkHE HacTpoeK mapameTpoB (puc. 46) MOJIEHO CIeNaTh CIEAYIOIIEe:
- B BBIIIQ/IAI0IIEM MEHIO BbIOpATh TUI UCIIOJIB3YEMOTO JaTUHKa,

Puc. 4. Okna xouduryparopa HIIT

- 33/1aTh TPAHUIIBI PEOOPA30BAHMS TEMITEPATYPHI B TOKOBBIN CUTHAM (cM. OkHa «HWKHsSA
rpanuna» u «BepxHss rpanuna»), B mpumepe, mpencrtaBieHHOM Ha puc. 46, 3HAYCHUIO
temneparypbl 0°C OyneT cooTBeTCTBOBaTh TOK 4 MA, a 3HaueHuto Temnepatypsl 100°C - Tok 20
MA;

- B OKHE «BBIXOJAHOW CUTHAN MPU aBapUU» MOKHO BBIIIOJIHUTH HACTPOMKY BBIXOJHOTO
CHTHaJIa TIPY OOpbIBE JaTYMKA;

Tabnuma 2
YcaoBHoe YcaoBHoe
JAuana3on JAuanazon
0003HaYeHHE . o 0003HaYeHHUE . o
usmepenuii, °C usmepennii, °C
HCX gaTtynka HCX
TepmoanekTpuueckue
TepmomeTtpsl conportusienus no I'OCT P TPe06Pa3oBaTeNH (TEPMONAPEI) 1O
Cu 50 (a=0,00426°C") -50...+200 TBP (JI-1) 0...+2500
CulO (a=0,00426 °C1) -50..+200 TBP (JI-2) 0...+1800
50111a=0,00428 °C1) -180...+200 TBP (JI-3) 0...+1800
1001U (a=0,00428 °C) -180..+200 TIIP(I1) +200...+1800
PiiO (a=0,00385 °C}) -200...+750 TXKK (J) -200...+1200
ftlIO0 (a=0,00385 °C’’) -200...+750 TXAK) -200...+ 1300
771000 (a=0,00385 °C?) -200...+850 TXK (L) -200...+800
5011 (a=0,00391 °CH) -200...+750 THH (2V) -200...+1300
10011 (a=0.00391 °CHh) -200... +750 TTIIT (JI) 0...+1750
5001IT u 100011 -200...+850 TIIII (5) 0..+1750
100H (3=0,00617 °C?) -55.. .+175 TMK(7) -200...+400

- BKJIFOUHUTH/OTKJITFOYUTH (DYHKITMIO KOMITEHCAIIMH XOJIOIHBIX KOHIIOB TEPMOTIAPHI ((hIakok
«Y4YUTHIBATh XOJIOAHBIN CIIaii»);

- mapameTpbl «llocrossHHas Bpemenu Quibtpa» U «llomoca ¢unbTpa» oTBeuvaroT 3a
HACTPONKY MapaMeTpoB (UIBTPALIUH BXOIHOTO CUTHAJIA0;
[Tocne m3MeHeHHs HACTPOEK IpeoOpa3oBareis CleAyeT HakaTh KHOMKY «3amucaTh B
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npudop». [Ipomecc 3anmucu Oyner oToOpakaTbCsi B OKHAX pHUC. 5.

DuemiarseTos 3o oSoans CEPROM o npwéon.

Ivsceio 17 Boson ) 4

AR MRS ETROE NPOWUINS pONELLM

0)
Puc. 5. OtoGpaxkeHne mpoiecca 3anucu B MaMsATh MPeodpazoBaTess

[Topsimok BeIMONHEHUS PaOOTHI

PaGora mo wu3ydeHHIo mpeoOpa3zoBaTeNsl TEMIIEPATypbl BBIMOJHSACTCS B CIEAYIONICH

MOCJIEI0BATEIBHOCTH:
1. CkondurypupoBare HIIT ¢ momomipto mporpammuoro obecrnedenus «Kongurypartop
HIIT»;

2. Pa3paborate mporpammy 00paGOTKM aHaJIOrOBBIX CHUTHAJIOB W 3alucaTh €€ B IMaMsATh
MPOrpPaMMHUPYEMOTO pEIie;

3. Cobpatp cxemy I u3ydeHusi pabOThl mpeoOpa3oBaTelsi TeMIeparypbl (IIOAKIIOUNUTh
JaT4MK TEMIIepaTypbl KO BXOAYy mpeoOpa3oBaTeniss, a BBIXOJ mpeoOpazoBatens - K

COOTBETCTBYIOLIEMY aHAJIOTOBOMY BXOAY IPOrPaMMHUPYEMOTO pelle;
4. [IpoBepuTs  TpaBUIBHOCTE  (PyHKIMOHUpOBaHHMS  mpeoOpasoBarenss HIIT-1 u
IPOrpaMMHUPYEMOTO PeJIe.

TpebGoBanus K OTYETY

OTueT 10KEH COAePHKaTh:

a) 11eb paboThI;

0) napameTpsl KOHQHUrypauu npeoOpa3oBarelis TeMIEepaTyphl;

B) YIPABJISIONIYIO TPOTpamMMy JIJIsl TPOTPaMMHUPYEMOT0 peJie, peaTu3yIolyro 00paboTKy
aHaJIOTOBOTO CHUTHAJIA;

T) BBIBO/JIBI 110 paboTe.

KOHTpOJ’IBHBIC BOIIPOCHI

Kakoe 1aTunku MOXHO MOAKIIOYATh K H3MEPUTEIBHOMY BXOYy Ipeodpa3oBartes?
Kakue THIbI BBIXOJHBIX CUTHAJIOB JOCTYITHBI B ipeoOpa3osarene HITT-17

Kaxosa pazpsanocts ALl HIIT-1 npu pabote ¢ Tepmonapamu?

KakoB nopsinox koHpurypupoBanus npeodpazosaresst HIIT-17

KaxoBbl npenMyIiecTBa CIOIb30BaHUs BBIXOAHOTO curHaia 4..20 MA?

Kak ocymecTBisieTcst KOHQUTypUpOBaHHUE aHAIOTOBOTO BXoja pene [1P1147?
KaxoB nopsinox nporpammupoBanus pene 11P114?

Kak ocymecTBisieTcs: mpoBepKa NpaBUIBHOCTU PabOThI CUCTEMBI?

N akowdE
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Omnucanue nokasarejiei u KPUTCPUCB OLICHUBAHUA KOMHeTeHI_II/II\/'I Ha PAa3/IMYHbBIX 3Talax ux q)OpMI/IpOBaHI/IH, OIMMCaHUC IIKAaJIbl OLICHUBAHNWA.

HUCIIBITAHUAM PI3I[€J'IHﬁ.

Taoanua 8
IInanupyemMble pe3yJbTaTbl 0CBOCHHS KOMIIETEHIUH Kpurepnu oneHnBanust pe3yabTaToB 00y1eHust Haumenosanue
MeHee 41 0an10B 41-60 6a10B 61-80 6ansoB 81-100 6anoB OLICHOYHOI' 0
(Hey10BJIETBOPUTE/IBHO) | (YAOBJIETBOPUTEIbHO) (xopoio) (OTJIMYHO) cpeacraa
OIIK-8. CriocoOeH BBINONMHATH HANIAIKy H3MEPUTEIBHBIX U YIPABISIONIMX CPEICTB M KOMIUIEKCOB, OCYIIECTBIIATh UX PETJIAMEHTHOE 00CITY)KUBaHUE
3namp: - CcTaHAapTHRIC 3a7auydl  MPOGECCHOHATBHOMN CdopmupoBaHHEIe, ClpopMupoBaHbIe
JIESITeIbHOCTH, COBPEMCHHBIC HH(GOPMAIIMOHHBIC TEXHOJIOTHH, HO cojiepKalue PMHP
®parmMeHTapHbIC 3HAHUS Henonubie 3HaHUS CHUCTEeMaTHUYECKUe
TEXHUKY, TPUKIIAJHbIE TPOTPaMMHBIE CPEJICTBA MPH PEIICHUH OTJIebHBIE SHAHIS
3a71a4 MpoQeCCHOHAIBHOMN eI TeIbHOCTH. pOoOEITBI 3HAHUS
Ymems: - ygactBOBaTh B pa3paboTKe MPOCKTHOW U paboucit
TEXHUYECKOU JIOKYMEHTAll}H, CBA3aHHOU c
po¢heCCHOHATBHOM JIESITENBHOCTHIO (Ha OCHOBE
JNEHCTBYIOIIMX  CTAaHIAPTOB W JOPYrod  HOPMAaTHUBHOM
M P pyr p YMeHust moJiHbIe,
IOKYMEHTAIUH);
JIOITyCKAIOTCS CchopmupoBaHHbIe
- - COCTaBJIATH 3asBKH Ha O0OPYIOBaHHE, TEXHHYCCKUE YacTuyHble yMEHUS Henonusie ymeHust
HeOoJIpIINe YMEHUs
cpeactBa M CUCTEMBl  aBTOMAaTW3allud,  KOHTPOJI, OHGKI
JIMarHOCTUKHU, HUCHBITAHUM W yNpaBJE€HUs, 3alacHble YacTH, [paxTHUecKas
WHCTPYKIIMM TIO WCTBITAHMSIM W OKCIUTyaTallud JIaHHBIX pabora
CpPEICTB U CHUCTEM, TEXHHUYECKYI0 JOKYMEHTAIlMI0 Ha UX Busersi ¢
PEMOHT. BOIIPOCaMU
Bnaoems: - cnocoOHOCTBIO aKKyMYJIHpPOBAaThH HAYYHO-
TEXHUYECKYI0 MH(OPMAIINIO, OTEYECTBEHHBIA U 3apyOeKHBIH
OTIBIT B 00JIACTH aBTOMATH3AIIUU TEXHOJOTUIECKUX MPOIIECCOB B
Y IPOU3BO/ICTB;
o CHUCTEMAaTHYECKOM VYcneumHoe u
- HaBBIKAMH BBITIONHATH PabOTHl TIO HalaJKe, HACTPOHKe,
. YactuuHoe BlajicHHE Hecucrematnueckoe MPUMEHEHUU CHUCTEMAaTHYECKOE
pETYyINpOBKE, OTIBITHOM MPOBEpPKE,  PETIaMEHTHOMY
HaBBIKaMU MIPUMEHEHUE HABBIKOB HaBBIKOB MIPUMEHEHNE
TEXHUYECKOMY, JKCIUTyaTallHOHHOMY 00CITy’)KHBaHUIO
JIOITYCKal0TCA HaBBIKOB
000pyIOBaHUS, CPEACTB U CUCTEM aBTOMATH3AIMU, KOHTPOJIS, hOGeNbI
JIMarHOCTUKH,  HUCIBITAaHMUH U YIpaBJICHUS,  CPEACTB P
[IPOrPaMMHOT0 obecrieyeHus, CcepTUPUKAITTOHHBIM




8. Oco0eHHOCTH peaausanuuun JAUCHHUITJIMHbI IJIsA HHBAJINI0B u JINIL C
OrpaHU4Y¢HHBIMH BO3MOKHOCTAMH 3/10POBbS

Jns ocymiecTBiIeHUS MPOLEAYp TEKYIIEro KOHTPOJIA YCIHEBAEMOCTH M MPOMEKYTOUHOM
aTTecTaluyd OOYYaOUIMXCS CO3/JaHbl (POHABI OLIEHOYHBIX CPEACTB, AANTUPOBAHHBIC IS
UHBAJIUIOB U JIMI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI U TO3BOJISIIOINME OIEHHUTH
JOCTI)KEHUE MMM 3aIVTAHMPOBAHHBIX B OCHOBHOW 00pa30BaTENbHON Mporpamme pe3ylibTaToB
00y4YeHHs ¥ YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIIETEHIIHIA, 3asBICHHBIX B 00pa3oBaTeIbHOM
nporpamme. Popma MpoBeACHUS TEKyIleHd arTecTalld Ui CTYAEHTOB-WHBAINIIOB
YCTaHABIMBAETCS C YYE€TOM HMHAMBHUIYAJIbHBIX MCcUXO(pU3nueckux ocoOeHHocTel (yCTHO,
NUCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIoTepe, B gopme TectupoBanus u T.1.). [lpu
TECTUPOBAHUU IS CIA0O0BUISAIIUX CTYIEHTOB MCIONB3YIOTCS (DOHABI OLEHOYHBIX CPEACTB C
yKpymHeHHbIM mmipudTomM. Ha »5K3aMeH mnpuriamaercs COMPOBOXKIAIOMIMKM, KOTOPBIN
o0ecrieynBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyAeHTy. [lpum HEoOXOAMMOCTH CTYHEHTY-
UHBAIMAY MPEJOCTABIACTCS JOMOTHUTEIBHOE BpeMsl IS TIOATOTOBKY OTBETA HA dK3aMeHe (U
3auete). OOydwarommecs ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS M  OOydYaroIiuecs
UHBAIUABl O0OECTIEUYMBAIOTCS TEYAaTHBIMH M 3JEKTPOHHBIMH OOpa30BaTENbHBIMH pecypcaMu
(mporpammbl, ydeOHBIE TOCOOMSI MJii CAMOCTOATEIbHOW paboTel W T.1.) B (dopmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbsI U BOCHPUATHS WH(OPMALIUU:

1) I UHBAJIKIOB U JIMI C OTPAHHYCHHBIMH BO3MOYKHOCTSIMH 3I0POBbS MO 3PEHHUIO:

- AJISl cJiembIX: 3aJaHus JJI BBINOJHEHUS HA CEeMHHAapax M MPAKTHUYECKUX 3aHATHUSX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM bpaiing unu B BUAE 3IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEPA CO CIIEIHATU3NPOBAHHBIM ITPOrPAMMHEBIM 00eCTIeYeHHEM
JUTSL CJICTIBIX, TMOO 3aUMTHIBAIOTCS] ACCUCTEHTOM; MMCHbMEHHBIC 33JJaHNs BBITIOJIHAIOTCS Ha Oymare
penbedHO-TOYeuHbIM mpudTOoM bBpaiinsg uam Ha KOMIOBIOTEpE CO CHEIHATN3UPOBAHHBIM
IPOTrpaMMHBIM 00€CTIeYeHHEM IS CJICNBIX MO0 HaTUKTOBBIBAIOTCS aCCUCTEHTY; 00y4YaroInuMcs
JUIS BBIMOJIHEHUS 3aJaHus MpPU HEOOXOAMMOCTH IPENOCTaBISIETCS KOMIUIEKT HMHCbMEHHBIX
NpPUHAAIEKHOCTEN U Oymara Juis mucbMa peibepHO-TouedHbIM mpudTOoM bpaiins, komnbiorep co
CHeHaTU3UPOBAHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM IS CIIETBIX;

- 1S CJIa00BUASIIMX: 00ECTIeYNBACTCS WHIMBHUIYaJbHOE PAaBHOMEPHOE OCBEIICHHE HE
meHee 300 grokc; oOydaromuMmcs Ui BBINOJHEHMS] 3aJlaHusl NpU  HEOOXOAMMOCTH
NPEOCTABIISETCS YBEINIHBAOIIEE YCTPOWCTBO; BOBMOKHO TAKXKe MCITOIB30BaHUE COOCTBEHHBIX
YBEIMYMBAIONINX YCTPOMCTB; 3alaHus JUIsI BHITIOJHEHUS 3aaHui 0(hOPMIISIFOTCS YBETUYEHHBIM
mpudTom;

2) Ui MHBAJIKM/OB M JIUII C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBBSI IO CIYXY:

- ISl TUIYXUX M CJa00cablAaluX: oO0ecleynBaeTcss Haluyhe 3BYKOYCHJIMBAIOIIEH
anmaparypbl ~ KOJUIGKTMBHOTO  TIOJB30BAaHUS, TIpU  HEOOXOAUMOCTH  OOy4arommMmcs
NpPEJOCTaBIseTCS  3BYKOYCHJIMBAIOIAs — ammaparypa  WHAMBHIYalbHOTO  IOJb30BAHUS;
MPEOCTABIISIOTCS YCIIYTH CYpIOTIEPEBOIINKA;

- IJISl CJAEMOTJIyXMX JOIYCKAeTCsi MPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOIIETO YCIYTH
TU(IIOCYpIOTIepEeBOAUNKA (TIOMUMO TPEOOBAHHM, BBITOIHIEMBIX COOTBETCTBEHHO IS CIIETIBIX U
TIIyXUX);

3) Ansg Wi C TSOKEIBIMH HApYLIICHUSIMH PEUM, TIIYXHX, CIa0OCHbIIIAINX JIEKIUH U
CEeMMHapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOJATCA B TUCBMEHHOM (hopMe;

4) nns WHBAIWAOB M JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBS, HMEIOLINX
HapyLIEeHHUs ONOPHO-ABUIaTeILHOI0 annapara:



- U4 JIAL C HapyLWEHUAMH OIIOPHO-ABUIATENIBHOIO ammapara, HapyLICHUSIMU
JABUTATEIBHBIX (DYHKIMH BEPXHHX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH:
MHCHhMEHHBIC 33/IaHHs BBITIOJIHIIOTCS HAa KOMITBIOTEPE CO CHEUATIH3UPOBAHHBIM POIPAMMHBIM
obecrieueHHEeM WM  HAJUKTOBBIBAIOTCS AaCCHCTCHTY; BBIIOJHCHUE 3aJaHUNl  (TECTOB,
KOHTPOJIBHBIX padoT), IPOBOJMMBIC B IIMCHbMEHHON (popMe, TPOBOASATCS B YCTHOH (opMe ImyTeM
orpoca, 6ecebl C 00y4aroIIMCH.

9. YuyeOHo-MeTOANYeCKOE U HHPOPMAIMOHHOE 00ecniedeHHe T CIUTIIHHbI
9.1.  Jlurepatypa

1. Epmonenko A.Jl., Kammun O.H., JIucuieia H.B., MakapoB A.C., ®omun A.C., Xapazos B.I'.
ABTOMaTH3a1us IpolreccoB HedTenepepabOTKU: y4. Moc. pel. I-pa TexH. Hayk B.I'. Xapasosa.-
CII6.: Ipodeccus, 2016.-304 c. Umeetcs Ha kadenpe.
2. Texnunueckue cpeacrBa apromarusauuud M ynpasieHus. Yacts 1. KoHTpoabHO-
U3MEPHUTEIbHBIE CPEICTBA CHCTEM ABTOMATH3AIlMM W YIPaBICHUS [DJIEKTPOHHBIA pecypc]:
yuebHoe mocobue / B.B. TyroB [u nap.]. - DnekTpoH. TeKCTOBble AaHHble. - OpeHOypr:
OpenOyprckuii rocynapcerBennbiii yausepcurer, 9bC ACB, 2016. - 110 c. - 978-5-7410-1594-0.
- Pexxum noctymna: http://www.iprbookshop.ru/69956.html
3. Crapoctun A.A. TexHnuecKkre Cpe/icTBA ABTOMATU3aLUU U YIPaBICHUS [DIEKTPOHHBIN
pecypc]: yueOnoe nocodue / A.A. Ctapoctun, A.B. JlanteBa. - DNeKTPOH. TEKCTOBHIEC JIaHHEIE. -
ExarepunOypr: Ypanbckuii penepansubiii yausepcurer, ObC ACB, 2015. - 168 c. - 978-5-7996-
1498-0. - Pexxum mocryna: http://www.iprbookshop.ru/68302.htmi
4. Poros, B. A. TexHu4eckue cpeacTBa aBTOMaTH3aMK U yrpasieHus: yueonuk pis CI10 /
B. A. Poros, A. JI. Yynakos. - 2-e u3n., ucnp. u jpom. - M.: U3narensctso FOpaiit, 2018. - 352 c.
- (Cepusi: IlpodeccuonansHoe obOpaszoBanue). - ISBN 978-5-534-09807-5. Pexum nmocryma:
http://www.iprbookshop.ru/68302.html
S. CwmupnoB I0.A. TexHndeckue cpecTBa aBTOMaTU3AIMK U yIIpaBiieHUs: Y yeOHoe nocodue.
-2-e u3x., crep. — CII6.: U3natenbctBo «Jlauby, 2018. - 456 c.: min. — (YueOHUKY 11st By30B). Pesxxum

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

9.2. Meroauyeckue YKazaHus sl OOYYAWIIUXCHA 1O OCBOCHHUI) JUCHHUIJIMHBI

(ITpnnoxenne).
10. MarepuajbHO-TEXHHYECKOE 0O0ecneueHre U CHUTIINHBI
JucuuminHa oOecrieyeHa J1aOOpPaTOPHBIMU CTEHJIAMH, KOMIIBIOTEPHBIMU KJIaCCaMH,

OCHAlICHHBIMU IMMPOCKTOPAMU U UHTCPAKTHUBHBIMU JOCKAMMU.
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JlaGopaTOpHbIE CTEH]IBI:

- Crenp, Ha 6a3e nmporpaMmupyemoro peryisitopa TPM — 210 B KOMITIIEKTE ¢ SMYIISITOPOM
neyu, 11 00y4eHus MporpaMMUPOBAHUIO;

- Crenp Ha 6aze [TJIK OWEN — 154. becinatHoe mporpamMMuoe obecrieuenue CodeSys;

- Ctenn Ha 6aze mukpokoHTposuiepa Tekon P — 06. meetcs Bo3aMoxkHOCTh n3yunuTh YCO
U TIPOTOKOJIBI CBSI3H;

- MHOro(yHKIIMOHAJIbHBIHN CTEH]T 110 BHIMOJHEHUIO /10 20 pa3inyHbIX 1a00PAaTOPHBIX paboT;
(ITO ue Tpebyercs)

- TunoBoit komIIeKT ydyeOHoro obopynoBanus "KoHTpoIbHO-U3MEpUTENbHBIE TPHOOPHI U
aBTOMaTHKa', UCMOJIHEHUEe cTeHaoBoe KommbiorepHoe, KUIIMA B xommiiekre ¢ OecrjiaTHbIM
POrPaMMHBIM obecrnieueHreM Totally Integrated
Automation Portal (TIA Portal).

[TomerieHus A1 CaMOCTOSITENILHOM paOOTHI.

VYyeOHass ayautopust Al caMOCTOsATelnbHOW paboTel — 4-25, 4-29., ayauropuu
pacnosioxkensl r.I'po3nsliil, [Ipocnext Xyceiina Mcaesa 100.

Aymutopun 4-25, 4-29 ABNSIOTCS KOMITBIOTEPHBIMH KJIACCAMH C JOCTYIIOM K CETH HHTEPHET,

OCHAIIICHHBIMU JIMIIEH3UOHHBIM ITporpaMMHbIM obecnieueHreM MS Windows u MS Office.
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CocTaBuTenb

Cr. npenogapatens kadeapsl «ATIIID» %}ﬁ ///y) /Hamaes B.B/
CornacoBaHo

.
3aB. kadenpoit «ATIII» . ' /Xakumos 3.J1./

Hupexrop JJYMP /Maromaea M.A./
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Ipunosxcenue

MCTOIIH‘ICCKHC YKazaHusd M0 OCBOCHUIO JUCHHUIIJIMHBI «Texunueckue cpeacrea
ABTOMAaTHU3allUM U YIIPABJCHUA>

1. MeToauuecKkue YKa3aHus 1Jisd oﬁyqammnxcﬂ o NJTAHUPOBAHUIO U OPraHu3alluu
BPEMEHH, HeOGXOlII/IMOFO AJIsk OCBOCHHUA JUCHUIIIMHBI.

W3yuenne pekOMEHIyeTcss HadaTh C O3HAKOMJIGHHS € pabodeld mporpammon
JTUCLHUIUIMHBL, €€ CTPYKTYpOM M COJIep)KaHHEeM pa3ienoB (MoOIysei), (OHIOM OLIEHOYHBIX
CPEACTB, O3HAKOMHUTBHCS C Y4eOHO-METOAMYECKUM H HMH(OPMAIMOHHBIM OOECIeYeHnEM
JUCLUIUIAHBI.

HI/ICHI/IHHI/IHa «TexHHUYeCKHe CpeacTrBa apToMaTu3anmm M ynpaBJeHHUsA) COCTOUT U3
16 cBs3aHHBIX MCKAY c00010 Pas3aciion, O6€CH€‘II/IB3IOH_[I/IX IMOCJICAOBATCIIBHOC H3YYCHUC
mMarepuajia.

OOyuenue no qucuuniarie « TexHnueckue cpeacTBa aBTOMATH3ALMHU M YIIPABJICHHU»
OCYILECTBIIIETCS B CIEAYIOMUX (hopMax:

1. AynutopHbie 3aHSITUS (JIEKIIUN U IPAKTUYECKUE 3aHATHS).

2. CamocrosiTenbHass padoTa CTyAeHTa (MOATOTOBKA K JIEKIUSM, MPAKTUYECKUM
3aHATHSAM, BOMPOCaM, CaMOCTOSATEIbLHBIM TeMaM TOJTOTOBKHM M HMHBIM (OpMaM MHChbMEHHBIX
paboT), a Takke HHAMBUAyaJbHas KOHCYJIbTALMS C MPENOAaBaTeeM II0 TEeMaM KYpPCOBBIX
3aJaHNH.

3. WutepakTuBHBIE (OPMBI MPOBEACHUS 3aHATHH (JEKUUSA-AUCKYCCUS, TPYIIIOBOE
pelieHre npobieM MPaKTUYECKUX 3aJlaHUl B IJIaHE HACTPOEK M KOH(UTYpHUpPOBAaHUS CTEHIOB U

ap. Gopm).

VY4eOHbI MaTepuan CTPYKTYpUpPOBaH W H3y4€HHUE JUCLUIUIMHBI IPOU3BOJIUTCS B
TEMAaTHYECKON MOCIIEI0BATENbHOCTH. KaxkI0My NMPaKTUYECKOMY 3aHATHIO U CAMOCTOSITEIIbHOMY
U3Yy4EHHIO MaTepHalia IpeIecTByeT JIEKIHs 110 JaHHOW TeMe. OOydaronuecs caMOCTOSTENbHO
IIPOBOJAT MPEABAPUTEIBHYIO IOATOTOBKY K 3aHATHIO, IIPUHUMAIOT AKTUBHOE U TBOPYECKOE
y4JacThe B 00CYXJIE€HHHM TEOPETUYECKUX BOIPOCOB, pazdope MpoOJEeMHBIX CUTyalluid M MOUCKOB
nyTeil ux pemeHus. MHorue npo6iemMsl, H3ydaeMble B Kypce, HOCAT TUCKYCCHOHHBINA XapakTep,
YTO MPEAIO0JIAracT UHTEPAKTUBHBIN XapaKTep MPOBEACHUS 3aHIATHI HA KOHKPETHBIX IIPUMEPAX.

Onucanue MOCIEI0BAaTEIbHOCTH ACHCTBUI o6yqa101uer0c51:

[Ipu u3yueHnun Kypca CiaeayeT BHUMATEIBHO CIYLIATh U KOHCHEKTHUPOBATh MaTepuall,
W3JIaracMblil Ha AayJUTOPHBIX 3aHATUAX. [[18 ero nmoHMMaHUs U KayeCTBEHHOI'O YCBOECHUS
PEKOMEHYETCS CIAEAYIONIAs OCIEeI0BATEIbHOCTD IEUCTBUM:

1. Ilocne oxoHuaHUs! y4eOHBIX 3aHATHM AJ 3aKperUieHUs MaTepualia MPOCMOTPETh U
001yMaTh TEKCT JEKIUH, IPOCIYIIaHHON CEro/iHs, pa3o0paTh paccMoTpeHHbIe mpuMepsl (10 — 15

MUHYT).
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2. Ilpu mOATOTOBKE K JIEKLIMH CIEAYIOIIETO THS NOBTOPUTH TEKCT MIPEAbIAYIIEH JIEKIUH,
OIyMaTh O TOM, Kakast MOKeT ObITh creaytomas tema (10 - 15 munyr).

3. B TedeHune Henenu BbIOpATh BpeMs NIl pabOTHI ¢ JIMTEpaTypod B OubamoTeke (Imo
lyacy).

4. ITpy NOATrOTOBKE K MPAKTUYECKOMY 3aHSATHIO IOBTOPUTH OCHOBHBIE IOHATHS 110 TEME,
U3y4UTh MpUMEphl. Pelias KOHKPETHYI CHUTyallMl0, - IIPEABAPUTEN]BHO IIOHATh, KakKou
TEOPETUYECKUI MaTepuall Hy»KHO MCII0JIb30BaTh. HaMeTuTh miiaH pemieHus, nonpodoBaTk Ha €ro
OCHOBE PemuTh | - 2 mpakTU4YeCKHe CUTyaluu (mpak. paboTsl).

2. Meroauyeckne yKa3aHusi mo padore o0y4amolMxXcsi BO BpeMsl NPOBeJdeHHS
JEeKINH.

Jlekiuu  [al0T O0yYarOIIMMCS CHUCTEMAaTH3UPOBAaHHBIE 3HAHHS 1O AUCIUIUIMHE,
KOHIICHTPUPYIOT WX BHUMAaHWE Ha HamOoJiee CIOKHBIX M BaXKHBIX BOMpocax. JIeKIuu oObIdHO
U3JIararoTcs B TPAAUIIMOHHOM WM B TIPOOIeMHOM cThiIe. [|Jis CTy/IEeHTOB B OOJIBIITMHCTBE CITy4aeB
B mpoOiemMHOM crwie. [IpoOnmemMHBI  CTHIB TMO3BOJSET CTUMYJIUPOBATh aAKTHBHYIO
MIO3HABATENBHYIO JESATEIHLHOCTh OOYUAIOMIMXCS W MX HMHTEPEC K IUCIHIUIMHE, (OPMHPOBATH
TBOPUYECKOE MBIIUICHNWE, AKTUBU3UPOBATh BHHMaHHE OOYYaIOIIUXCS IYTEM IOCTaHOBKHU
IPOOJIEMHBIX BOIPOCOB, MOOUIPATH JUCKYCCHUIO.

Bo BpeMms JIEKIIMOHHBIX 3aHATHH PEKOMEHIYETCS BECTU KOHCIIEKTUPOBAHUE y4ueOHOIO
Marepuaia, o0pamaTh BHUMaHHE Ha OPMYIMPOBKH U KaTETOPHH, PACKPBIBAIOIINE CYTh TOTO M
WHOTO SIBJICHHUS, UJIU TIPOLIECCOB, BBIBOBI U IPAKTUYECKUE PEKOMEHIALUH.

KoHcnekT nexuuu jaydie noapas3ieNnaTh Ha yHKTbI, COOJII0/1ast KPAaCHYIO CTPOKY. DTOMY
B 0oiplION cTenmeHW OyAyT CHOCOOCTBOBaTh BOMPOCHI IJIaHA JIEKIMH, MPEI0KEHHbIE
npenogasarensiM. Crenyer oOpaliaTh BHUMAHUE Ha aKLEHThI, BBIBOJbI, KOTOpBIE Je€JIaeT
npernojiaBaTesb, OTMe4ast Hauboiee Ba)KHbIE MOMEHTHI B JIEKLIMOHHOM MaTepHalie 3aMeyaHusIMU

«BAXKHO», «XOpPOIIO 3alIOMHHUTH» U T.II. Mo:xHO ACJIaThb 9TO U C TIOMOIIIBIO PA3HOUBETHBIX
MAapKEPOB NI PYUCK, MIOAUCPKHUBAA TCPMUHBI U OIIPCACICHUA.

[enecoobpa3zHo pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHHi, a00peBuaTyp u
cuMBOJIOB. OJHAKO MpH JalbHEWIEH padoTe ¢ KOHCIIEKTOM CHMBOJBI JIYYIE 3aMCHHTH
OOBIYHBIMH CTIOBaMH sl OBICTPOTO 3PUTETHHOTO BOCIIPUSATHUS TEKCTA.

PaboTast Hag KOHCIIEKTOM JIEKIMH, HEOOXOJMMO MCIIOIB30BaTh HE TOJIBKO OCHOBHYIO
JUTEpPATypy, HO U Ty JHUTEPATypy, KOTOPYI IOMOJIHHUTEIBHO PEKOMEHIOBAJ IPENOJaBaTellb.
HMmenHO Takas cepbe3Hasi, KporoT/IMBas padoTa ¢ JEKIHOHHBIM MaTEPUAJIOM MO3BOJIUT TITyOOKO
OBJIAJIETh TEOPETUYECKUM MaTEPUATIOM.

TemaTtuka nekmnuii 1aetcs B pabodeii mporpaMMe JUCITUATIITUHBI.

3. MeTtoauyeckue yKa3zaHusi 00y4amIIMMCH IO TMOArOTOBKE K MNPAKTHYECKUM
3aHATHAM.
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Ha mnpakTtudyeckux 3aHATUSX TPHUBETCTBYETCS AKTUBHOE YYacTHE B OOCYXKICHHH
KOHKPETHBIX CHUTYyalliil, CIOCOOHOCTh Ha OCHOBE IMOJIyUEHHBIX 3HAHWH HAXOJUTh Haumbojee
3¢ (peKxTUBHBIE pelIeHuUs TOCTABIEHHBIX MPOOJIEM, YMETh HAXOAUTh MOJIE3HBIA JOMOTHUTEIbHBIN
MaTepUall 0 TEMATUKE 3aHITHH.

CTy,I[CHTy PEKOMCHAYCETCH ClI€aAyroias CXemMa IOATOTOBKH K 3aHATHIO:

1. O3HaKOMJIEHHE C IJIAHOM IPAKTUYECKOI'O 3aHATHUS, KOTOPBIM OTpPakaeT COoAepKaHue
MPEIJI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JICKITUH,
3. [IpounTath OCHOBHYIO U JOTOJHUTEIBHYIO JINTEPATYPY.

B mporecce mOArOTOBKM K MPAKTHYECKHM 3aHATHSAM, HEOOXOAMMO 0OpaTHTh 0coboe
BHUMAHHE Ha CAMOCTOSITEIbHOE U3YYCHUE PEKOMEHJIOBAHHOW auTepaTypbl. [Ipu Bcel moyiHOTE
KOHCIICKTUPOBAHHUA JICKIIUU B HEe HEBO3MOKHO M3JI0KHTL BECh Marcepuajl Hu3-3a JHMMHUTaA
ayAUTOPHBIX YacoB. [loaToMy camocTosTenbHas pabora ¢ yueOHUKaMH, y4eOHBIMU TTOCOOHSIMH,
HAayYHOH, CIIPaBOYHOW JIMTEPaTypoOil, MaTepHalaMd NEepHOAWYECKUX H3MaHuid u HVHTepHera
sBysieTcsl Hanoosnee 3(p(PEKTUBHBIM METOIOM ITOJYYEHUsS JTOTOJHUTEIBHBIX 3HAHUH, MO3BOJISAET
3HAQUUTEJIbHO AaKTHBU3UPOBATh NPOLIECC OBIAACHUS HH(MOpPMALUEH, CrocoOcTByeT Ooree
rIyOOKOMY YCBOGHHIO H3y4aeMOro Marepuana, (OpPMUPYET Yy CTYAEHTOB OTHOIIEHHE K
KOHKpeTHOH npo0ieme. Bce HOBbIe MOHATHUSA 110 U3ydaeMON TeMe HE0OX0IUMO BBIyYUTh HaU3YyCTh
¥ BHECTH B IJIOCCApUil, KOTOPBIHU 11€71ec000pa3HO BECTH C CaMOT0 Hadalla H3y4eHHs Kypca;

4. OTBEeTUTH Ha BOIPOCHI IJIaHa JJAOOPATOPHOI'O U MPAKTHUUECKOTO 3aHATHUS;
5. BeInONHUTE TOMAaIlIHEE 3aaHNUE;

6. [IpopaboTaTh 3aaHus 1 3a/1a4u;

7. Ilpu 3aTpyaHEHUAX CPOPMYIUPOBATH BOIPOCH! K IPENoaBaTesio.

Pe3ynbrar Takoil paboTHl JOJKEH HPOSBUTHCA B CHOCOOHOCTH CTYJEHTa CBOOOIHO
OTBETUTh HAa TEOPETUYECKHE BOIPOCHI, BBICTYNIAaTh M Y4aCTBOBATh B KOJJIEKTUBHOM O0OCYX/IE€HUU
BOIIPOCOB M3Y4a€MOM TEMBbI, ITPABWJIBHO BBINOJIHATh NPAKTUUECKUE 3aJaHUsI U MHBIE 3a/laHus,
KOTOpBIE JatOTCs B OHJIE OLIEHOYHBIX CPEJICTB AUCIUILIINHBI.

3. Meroauyeckue yka3aHusi 00y4arlolUIUMCH 10 OPraHM3alMU CAMOCTOSITEJIbHOM
padoThI.

Ilenp opraHu3anuu CcaMOCTOSATENbHOW paboThl Mo aucHuminHe «TexHumyeckue
Cpe/ICTBA ABTOMATH3ALMH U YIIPABJIEHUs - DTO YIIIyOJIeHHE U paclIupeHue 3HaHuii B 001acTh
COBPEMEHHBIX CHUCTEM yTpaBieHUs; (pOpMUpPOBAHUE HABbIKA U HMHTEpPEca K CaMOCTOSITEIbHOMN
IO3HABATEIbHON NEITEILHOCTH.

CamocrositennpHass paboTa OOydYalOIMIMXCS SBISIETCS BOKHEWIIIMM BHUJIOM OCBOCHHS
COACPpKAaHNA NUCHUIIINHBI, ITOATOTOBKU K IMPAKTHUYCCKUM 3aHATUAM U APYTUM BHUOAaM 3aJIlaHHA.
Croa ke OTHOCATCS M CaMOCTOSTENIbHOE YINIYOJNCHHOE M3Y4YeHHE TEeM JAMCLUUILINHBL
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CamocrosTenbHas paboTa NpeACTaBIsieT COOOM IMOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTeNbHOTO Mpolecca U HOCUT UCCIIEIOBATENIbCKHUIM XapaKkTep, YTO MOCIYKUT B OyIyIieM
OCHOBaHMEM [UIsl HANHCAHMsI BBIMYCKHOM KBaJU(UKAIIMOHHOW paboThl, MPaKTUYECKOTO
MPUMEHEHHUS MOJTyYEeHHBIX 3HAHUMH.

Opranu3zaiys caMOCTOATEIbHOW pabOThl 00YYaIOIIUXCSl OPUEHTUPYETCS] HA aKTHBHBIC
METO/bI OBJaJICHHS 3HAHUSMH, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEPEexXo OT MOTOYHOTO K
WH/IMBUYaJIM3UPOBAHHOMY OOYUEHHIO, C yYETOM MOTPEOHOCTEN M BOZMOKHOCTEH TMYHOCTH.

[IpaBusbHAs OpraHU3aIMsl CAMOCTOSTENBHBIX YUCOHBIX 3aHATUN, UX CHCTEMaTHYHOCTb,
nenecooOpa3Hoe IIaHUPOBaHUE PabOYEero BPEeMEHH IMO3BOJISET CTY/ACHTaM Pa3BUBATh YMEHHS U
HaBBIKM B YCBOGHHMM M CHCTEMATH3aLUU TNPHOOPETAEMBIX 3HAHUH, OOECreuyuBaTh BBICOKUI
YPOBEHbB YCIIEBAEMOCTH B IEPUO]T 00YUEHHUS, TOJYUUTh HABBIKH MOBBIIICHUS TPOPECCUOHAIBHOTO
YPOBHSI.

[loarotoBka K 3aHATHSM BKJIIOYAET, KpOME MPOPaOOTKH KOHCIEKTa M IMPEe3eHTALUH
JICKIIUH, TIOUCK JTUTEePaTyphl (10 PEKOMEHJIOBAHHBIM CIIMUCKAM U CaMOCTOSITENBHO), MOATOTOBKY
3aroTOBOK JUIS BBICTYIIJICHHIA IO BOIIPOCaM, BHIHOCUMBIM JIJIs1 OOCYKICHHS 10 KOHKPETHOM TEMe.
Takue 3aroTOBKM MOTYT BKIIIOYATh IMTAThl, (PAKTHI, COMOCTABICHHE PA3IHUYHBIX ITO3UIIHIA,
coOctBeHHbIe MbICTH. Ecim nmpoGiiema 3anHTepecoBana 00yJaronierocs, OH MOXET MOJATOTOBHTh
pedepaT u BEICTYNIUTH C HUM Ha MPAKTHYECKOM 3aHATHH. [Ipy MOAroTOBKE K KOHTPOJIBHOM paboTe
00y4aromuiicsl TOJKEH MOBTOPATH MPOUICHHBIH MaTepuall B CTPOTOM COOTBETCTBUU C Y4eOHOI
MPOrPaMMOii, UCTIONB3Yysl KOHCIIEKT JICKIUN U JIUTEPaTypy, PeKOMEHOBAHHYIO MIPEToJaBaTelIeM.
[Ipy HEOOXOAMMOCTH MOXHO OOpaTUTbCA 3a KOHCYJbTallMell M METOAMYECKON MOMOIIBI0 K
MPEroaaBaTesio.

CaMocrosiTenbHast paboTa peanu3yercs:

— HETOCPEICTBEHHO B IMPOIECCE ayIUTOPHBIX 3aHATUN - HA JEKIUSIX U MPAKTUYECKUX
3aHATHUSIX;

— B KOHTAaKTe C MpernojaBaTelieM BHE PaMOK pACIHCaHUS - Ha KOHCYJIbTAIHAX II0
y4eOHBIM BOINpPOCaM, B XO/€ TBOPUECKUX KOHTAKTOB, MPHU JUKBUAALMHU 3aJ0JDKEHHOCTEH, Ipu
BBINOJIHEHUH WHAWBUYAIbHbIX 33aHUH U T.JI.

— B Oubnumoreke, noMa, Ha Kadeape NpHU BBHITOJHEHHMM OOydYaOIMIMMCS Y4YEOHBIX U
NPaKTUYECKHX 3a/1a4.

Buast CPC u kputepun o1ieHOK

(o 6amnbHO-peitTuHTrOBOM cuctemMe [THTY, CPC onenuBaercs B 15 6aion)

TeMmbr a1t caMOCTOSITETFHOM MOATOTOBKH M KYPCOBOTO TIPOSKTHPOBAHUS MPOITMCAHEI B
paboueli mporpamMMme AUCHUTUIMHBL. J()PEKTUBHBIM CPEICTBOM OCYIIECTBIEHUS O0YUarOIIUMCS
CaMOCTOSITENIbHOW Pa0OTHI SBISIETCS DJIEKTPOHHAs WH(POPMAIMOHHO-00pa3oBaTelbHas Cpenia
YHHUBEpPCHUTETa, KOTopas oOecrneyrBaeT JOCTyN K Y4eOHbIM IUIaHaM, pabouuM HporpamMmam
JUCLUIUIMH (MOyJel), IPaKTUK, K U3aHUSAM 3JIeKTPOHHBIX OMOIMOTEUHBIX CHCTEM.
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