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1. IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCHUITVIMHE

DopmupyeMble KOMIETEHITNH

TpeGoBaHus K pe3yJibTaTaM 00ydeHHS

Kon
KOMIIETEHI[NHN

Komnerenius

Ob6menpodeccnoHalbHbIC

OIIK-2

CnocoOHOCTh
MIPUMEHSATH
COOTBETCTBYIOIIMI
dusuko-
MaTeMaTH4YeCKUH
amnmapar, METO/IbI
aHaiu3a u
MOJICJIMPOBAHUS,
TEOPETHIECKOTO H
AKCIIEPUMEHTAILHOTO
HCCIIEN0BaHUS pu
perieHnn
po¢eCCHOHATBHBIX
3aJ1a4.

B pesynpraTe ocBOSHUS AUCIATIIMHBI 00YJIAFOIITHIACS
JIOJDKEH

3HaTh: OCHOBHBIE oTpeneneHus TEOPUH
ABTOMAaTHYECKOTO PETyJIMPOBaHUS; CTATHUYECKUNH U
OUHAMUYECKUH PeXHUMBbl paboTel  000pYyJIOBaHMUS;
OCHOBHBIC TOJIOKECHUSI TEOPUHM BIEKTPONPUBO/A;
MTOHSTHE nmepenaToyHod  (yHKIMM  dlieMeHTa
aBTOMAaTHYECKOM CHCTEMBI; IIOKa3aTelnd KavyecTBa
MEpEeXoAHOT0  Tpolecca;  anreOpanuecKkue U
YaCTOTHBIE KPUTEPHUU YCTOWIMBOCTH PAOOTHI CHCTEMBI
ABTOMAaTHYECKOTO YIpaBIeHUS, 3aKOHBI
pETYIUpPOBaHUS W MPOMBIIIJICHHBIE —PETYJSTOPHI;
TTOPSTIOK MTOCTPOCHUS MOJIEIH CUCTEMBI
ABTOMAaTHYECKOTO  PETyJTUPOBaHUS; BO3MOXKHOCTH
MpOrpaMMbl THUHAMHYECKOTO MozenupoBanus VisSim
JUI  aHamu3a pabOThl  aBTOMATHYECKOW  CHCTEMBI
YIpaBIEHHUS TEXHOIOTHYECKHM 000pyTOBaHHEM.
YmMmerb: aHanu3upoBaTh CBOMCTBA MallMH U
MEXaHU3MOB  Kak O0OBEKTOB  YNpaBICHUS W
(hopmynmpoBaTh TpeOOBaHMS K WX aBTOMATHU3AIIHU;
AKCILTYaTHPOBATh CHUCTEMBI ABTOMAaTHYECKOTO
yIpaBlICHAS MalllMHAMA ¥ TEXHOJIOTHYECKUM
00opymoBaHNEM; MOJETHPOBATH 3JIEMEHTHI i CHUCTEMBI
ABTOMATUYECKOTO  PEryJHpOBaHHS B  Tporpamme
JMHAMHYECKOTO MojenupoBanus VisSim.

Baanerts: HaBBIKAMH pacuera CUCTEM
ABTOMAaTUYECKOTO PETYIUPOBAHUS TEXHOJOTHYECKUM
o0opynoBaHUEM; criocobaMu peryIupoBaHus
CKOpOCTH U MOMEHTa DJJIEKTPONPUBOJOB C
JBUTATEISIMH TIOCTOSHHOTO W TIEPEMEHHOTO TOKa;
HaBBIKAMH pPa0OTBl B MPOTpaMMe JHHAMHYECKOTO
MoaenupoBanus  ViSSIM ¢ mempio  MCCiieoBaHusS
CBOMCTB aBTOMATUYECKOM CHCTEMBI YIPABICHUS B
CTaTUYECKOM M IMHAMUYECKOM peKUMaXx.

[IpodeccuonanbHbie

I1K-7

['oToBHOCTH 0O0ECTIEUHTH
TpeOyeMble PEXKUMBI U
3a/laHHbIe  TapaMeTphl
TEXHOJIOTHYECKOTO
rmpouecca Mo 3aJaHHOU
METO/IHMKE.

B pesynbTaTe 0cBOSHHS AUCUHIUTHHBI 00YYaIOITHHACS
TIOJDKEH

3HaTb:  CTPYKTypY  MHOTOYPOBHEBOW  CHCTEMBI
yrpasieHuss npeanpusitueM W Qynkmun  SCADA
CHCTEMbI; HA3HAUEHWE, TPHUHIUIT ICHCTBHUSI U 00JIACTh
MPUMEHEHUS! TPOMBIIIICHHBIX POTPaMMHUPYEMBIX
KOHTPOJUIEPOB;  CTPYKTYPY  MHKPOIPOLIECCOPHON
CHCTEMBI YIIPaBJICHUs C IPUMEHEHHE TIPOMBIIIUICHHOTO
nporpamMmmupyemoro konrposuiepa Siemens LOGO!,
YMeTh: mporpaMMHUpOBaTh KOHTpoJulep  Siemens
LOGO! B mporpamme LOGO Soft Comfort;

Baaners: SI3BIKAMU MIPOrpaMMHUPOBAHUS
MPOMBIIIJICHHBIX TPOTPaMMHUPYEMBIX KOHTPOJUIEPOB
FBD u LAD; HaBBIKAMH 3KCIUTyaTaluu
MPOMBIIIJICHHBIX [TPOTPAMMHUPYEMBIX KOHTPOJUIEPOB
Siemens LOGO! s ynpasieHUs: TEXHOJIOTHYECKUM
00opyioBaHUEM;




2. MECTO JUCHUILIVMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBI
ConepxaHne  OUCUUMIUIMHBI ~ OCHOBBIBACTCS M

IPOJIOHKEHUEM CIICTYIONINX JUCITUATIIIAH:
HammenoBaHne TUCIUTUIMHBI (MOTYIs)

ABJIACTCA JJOT'MYCCKHUM

=]

XuMus

duzuka

Bricmas maTemaTnka

TeOpeTI/IquKaﬂ MEXaHHUKa

OO0mmas HepreTHKa

TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTCXHUKU

DIEKTPOTEXHUUECKOE MATEPUAIOBEICHHE

SHGKTpI/I‘IeCKHe HU3MCPCHUA

Ol N|lo|lg| M~ W N FRZ

DIIEKTPOHUKA

[E=N
o

DNEeKTPUIECKHE MAITUHBI

=
=

DIIEKTPUYECKUE aIapaThl

Coz[epxcaHHe JAUCHUIIINHBI CIIYKUT OCHOBOH IJIA U3YUCHUS CIICAYIOINX JUCIHUIIINH:

No HaumenoBaHue nUCHUIUIMHBI (MOTYJIS)

DNeKTpuYecKue CTAHIINH U TIOICTAHIIAN

TexHuKa BEICOKUX HAIIPSKEHUIN

OnexkTpopu3nIeCcKue MPOLECChl B TUAICKTPUKAX

DKCIUTyaTaIus CHCTEM 3JICKTPOCHA0KCHHS

OKCIuTyaTaius 3JIeKTpoo0opyI0BaHHS CTAHIIMIA U TIOACTAHITUH

Penelinas 3ammra ¥ aBTOMaTHKa

KOMMYTa]_II/IOHHI)Ie 1 3allJUTHBIC allllapaThl B CUCTEMAX BHeKTpOCHaG)KeHI/IH

O N0 B WIN -

FOCYZ[apCTBeHHaH HUTOTrOBasd aTTCCTallvA

3 OBBEM JUCHHUIIJINHbI
OO0mmas TpyI0eMKOCTh TUCIIMILTMHBI COCTABIISIET 6 3a4. equHUIBI, 216 gacos.

. Bceero | Cemectp Cemectp
Bun yuebHoit paboThl 4ACOR NoG No7
OO61mas TpyA0eMKOCTh AUCHIUTIINHBI, Yac 216 2 214
KonTakTHas padora (ayAuTOpHbIE 3aHATHS), 22 5 20
B T.4.:
JIEKIIHA 8 2 6
nabopaTopHbIe 6 — 6
MPAKTHYECKHE 8 — 8
CamocrosiTejibHasi padoTa CTYJA€HTOB, B TOM 194 B 194
qyucie:
KypcoBoii mpoekr - — -
Kypcosast paborta - — -
PacuerHo-Tpaduueckoe 3aganus 18 — 18
WuauBuyanbHOE JOMAIIIHEE 3a/1aHue - — -
Jlpyeue 6uovi camocmosamenbHo pabomvl 140 — 140
dopma IpoMeKyTOUHas aTTeCTalus DK3aMeH DK3aMeH
(3aueT, FK3aMeH) (36) (36)




4. COAEP KAHUE JUCHUIIJINHBI
4.1 HaumeHoBaHMe TeM, HX COJIEP:KaHNE U 00beM

Kypc4 Cemectp 7

/a

HaumenoBanue paznena
(kpaTKoe coziepKaHue)

O0BbEM HA TEMATUYECKUI
pasjies 1o BuaaM yaeOHOI
Harpy3KH, 4ac

[IpakTrueckue
JlaGoparopHsie 3
CamocrosTenpHas

Jlexiun

pabora

1. Tlpenmer u 3amauu kypca. OOue NoHATUS U

OIIpCACIICHUA

Kpatkue cBeieHus 10 UCTOPUU TEOPUU ABTOMATUYECKOTO
ynpaBieHus. TUMoBas cxeMa CHCTEMbl aBTOMAaTHYECKOTO
perynupoBanusi  (CAP).  OcHoBHBIE  MOHATHS U
onpeaeneHus. [IpuHIMIBI yrpaBiIeHUS aBTOMAaTUYECKOM
CHUCTEMOM.

1 5

Crpyktypa ACVYTII coBpeMEHHOro MNpPOU3BOJICTBA.
@ynkunu SCADA — cuctembl B KOHTYpE YIPaBICHHS YPOBHS
ACVYTIIL MPEaIIPUATHS; MPUHLIUIBI MOCTPOEHUS
aBTOMAaTU3UPOBAHHOM CHUCTEMBI YIIPaBJIEHUS C IPUMEHEHUE
MIPOMBIIIIJIEHHBIX TPOIPAMMUPYEMBIX KOHTPOJLIEPOB.

2. OCHOBHBIC TTOJIOKCHHS TECOPUH IIISKTPOIIPUBO/IA

BenuuuHbl, XapakTepusyrolue ABW)KEHHE paboueit
MallMHbBl NPU  IOCTYNATEJIBHOM U BPALLATEIBHOM
JIBUKEHMSIX. YPpaBHEHHE JABW)KEHUS DJJIEKTPONpPHUBOJA U
pexxumbl paboThl. [IpUBOHBIE XapaKTEPUCTUKH MAalllUH U
MexaHu3smoB. CoBMmecTHass  pabora  jgBuratens U
ITPOU3BOJICTBEHHOIO MEXaHHU3Ma.

1 - - 8

OcHOBHBIE TIapaMeTphl JABUTATENS TOCTOSHHOTO TOKA.
MexaHu4ecKue U IIEKTPOMEXAHUUYECKUE XAPAKTEPUCTUKU
HIIT. PerynupoBanue ckopoctu Toka U MomeHta [IIT
HE3aBHCHMOTO BO30YKICHHUS.

Acunxponssii asurarens (Al). Cxema BKiIIOYEHUS,
JJIEKTPOMEXAHUUECKUE U MEXaHUYECKUE XapPAKTEPUCTUKU
ACMHXPOHHBIX ABUTaTesnel. Perynuposanne koopauHat A /|
C MOMOIIBIO: BKITIOYEHHUS T0OABOYHBIX PE3UCTOPOB B IIETIH
CTaToOpa U poTOpa.

PerynupoBanue koopauHat A/l N3MEHEHUEM
HampsDKeHUs;  M3MEHEHHWeM  4ucia [ap  IMOJIOCOB,;
U3MEHEHHEM  4YacTOThl  IHUTAIOLIETO  HaNpsKEHUS.
Topmo3Hbie pexxuMbl paboThl AnnekTponpuBoa ¢ AJN.

MaremaTHuecKoe OIMMCaHWe MAIllMH U MEXaHU3MOB KaK 00b

MIOCTPOEHUS CUCTEM aBTOMATHYECKOI'O PETyJINPOBAHUS

CKTOB YIIPAaBJICHNA, OCHOBBI

MaremaTuyecKoe OMMCAHUE CHUCTEM YIPABICHHUS U HMX
AJIEMEHTOB. YpaBHEHUs nBWXeHUS 3nemMeHToB CAP.
Cratuyeckuii W JAUHAMUYECKHH  PEXKHUMBI  pabOTHI
aBTOMAaTHYSCKOM CHCTEMBI M HX »jJeMeHTOB. IlomsTue

1




JIMHEMTHOTO, JIMHEAPU30BAHHOTO M HEJIMHEMHOTO 3JIEMEHTa
aBTOMAaTUYECKON CUCTEMEI. Meroauka  MOJgy4YeHUs
muddepeHnmanbHbIX ypaBHeHur demeHToB CAP.

Metoapl  pemienuss U HepeHIHATBHBIX  YPaBHEHHH.
Pemenne auddepeHnnanbHbIX  ypaBHEHHH  METOJOM
npeobpaszoBanus Jlamiaca.

[Tonstne mnepenarouyHoi GyHKIMH. THUIOBBIE CUTHAIIBI,
MIPUMEHSEMbIC ISl ONpEEICHUsI TUHAMUYECKUX CBOMCTB
3JIEeMEHTOB. BpeMeHHble U YacCTOTHbBIE XapaKTEPUCTHKHU
anemeHToB CAP.

11

Tunoseie 3Bewbs CAP wu UX JUHAMHYECKUE
XapaKTEPUCTUKHU. CtpyKkTypHBIE CXEMBEL.
IlocnegosarensHOE, napajiebHOe u BCTPEYHO-
napajuieJIbHOE COSAMHEHUE 3BEHBEB U UX MEpeAaTOYHBIC
¢byHkuuu. MareMaTuyeckne MOJCIH MaIliH u
MEXaHU3MOB KaK OOBEKTOB YIPABICHUS U HUX METOJIbI
MTOCTPOCHHS.

10

ABTOMaTHYECKHE PEryJsTOpBI. Q@ yHKIMOHAIbHAS
CTpyKTypa  peryiastopa. Mogaenn  aBTOMaTHYECKUX
PErysisaTopoB. 3aKOHbI PErYIHPOBaHMUSL.

Perynstopst HENPEPBIBHOIO JeNCTBUA
(mponopUHOHaNbHBIN, MNPONOPLHUOHATBHO-UHTETPAJIbHBIH,
IPONOPLMOHATIBHO — UHTErpalbHO - AU depeHnnanbHbli)
U WX JHAHAMMYECKHE XAPAKTEPUCTHUKH. Perynaropsl
JUCKPETHOTO  NEMCTBUS (MO3UIIMOHHBIE):  MPUHLIUI
JIEHCTBUSI, OCHOBHBIE CBOWMCTBA, 00JIACTh MPUMEHEHHUSI.

VeroitunBoctn CAP.  Kputepunm  ycroitunBocTH
(anreOpamueckue, YacTOTHBIE). AHATU3 JUHAMHUYECKOM
YCTOMYMBOCTM M KadyecTBa CHCTEM  aBTOMAaTHYECKOTO
yIpaBJIeHUS.

4. 1ludpossie ycTpoiicTBa U MUKPONPOILIECCOPHAs TEXHUKA

YcrpoiictBo u pabora KoHTposiepa. DyHKIHOHATIBHBIE
BO3MOXHOCTHU IUIK. Cpena mnporpaMMHpOBaHUs
KoHTpoJutepoB. O030p s3bIkOB Mporpammupoasnus TTJIK.
CoctaB M CTpyKTypa MHKPOIIPOLECCOPHON CUCTEMBI
YIPABJICHHUS.

1

Jlornmueckue OCHOBBI MPOTPAaMMHPOBAHUST KOHTPOJUIEPOB.
Anrebpa JOTHKM: JIOTMYeCKHe (YHKLUMU OJHOM M ABYX
MEPEMEHHBIX, OMTUCAHNE JIOTHIECKUX (PYHKIUI C TIOMOIIBIO
TaOMUIBl UCTUHHOCTH, OyneBOM (YHKLHHU, YCIOBHOTO
rpa@u4eckoro O00O03HAYCHHS, PEJICHMHO — KOHTAKTHOM
cxembl. [loHsATHEe (YHKIMOHAIBHO TMOJHOTO Habopa
JIOTUYECKUX (PYHKUUH TpeX, IBYX U OJHON JIOTMYECKOM
nepemeHHoil. CoBepllieHHast AU3bIOHKTUBHAS HOpMaJibHAas
(dbopma rpeIcTaBIeHHsI IOTHYECKON (DYHKITHH.

10

Amnmnaparnas yacts [IJIK “Siemens LOGO!”. Ctpykrypa
BBoga — BeBoma [IK.  Moaynu  pacumupenws.
ITporpammuposanue ITJIK ¢ mogyns LOGO!

[IporpammupoBanue IIJIK  “Siemens LOGO” B
nporpamme LOGO! Soft Comfort. I'paduueckmii
uHTepdeiic. 3anuch IIPOrpamMMBl Ha A3BIKAX
nporpammupoBanuss FBD u LAD. Ilepexon c s3bika
nporpamMmupoBanust FBD Ha s3bIk mporpamMMmupoBaHUs
LAD B nporpamme LOGO! Soft Comfort. Pexxum smymsiiun




KOMMYTAIHOHHOM IPOTPaMMBbI B CPEZIe MPOrPAMMHUPOBAHUSI
LOGO! Soft Comfort. Crioco0Obl 3arpy3ka mporpamMMbl B

KOHTPOJLIEP.

BCET'O 8

140

4.2. ConepxaHue NPAKTHYECKUX 3aHATHH

/o

HaunmenoBanue
pasjelna IUCIUILITUHbI

Tema mpakTU4YeCKOro (CEMUHAPCKOIO)
3aHSATHUS

K-Bo
4acoB

K-Bo
4acoB
CPC

MaremaTtuueckoe
OIMCAaHUE MAIIUH U
MEXaHH3MOB KaK
00BEKTOB YIIPABICHHUSA,
OCHOBBI ITOCTPOCHHUS
CHUCTEM
aBTOMAaTHYECKOI'O
PETYJIUPOBAHHUS

dopMupoBaHHWE EIUHUYHON  (PYHKIIUH,
nenbra  (QYHKIMM W €AHUHUYHOTO
TapMOHHYECKOr0 CHTHaja B IMpOrpaMme
VisSim.

MopenupoBaHie THITOBBIX  3BCHBEB B
nporpamme VisSim.

[loctpoeHne W  aHaIM3  BPEMEHHBIX
JUHAMUYECKUX XapaKTEPUCTUK TUIIOBBIX
3BeHbeB.  OmpeneneHue  Iokasarenen
KayecTBa MepexoIHOro Mmpolecca.

[Toctpoenne u ananuz KUX, JIAUX wu
JIOUYX TunoBbix 3BeHBEB. OmnpenesieHue
YaCTOTHBIX OLICHOK KadecTBa
MEePEXOIHOTO Mpolecca.

Uccnenosanue TUIOBBIX 3aKOHOB
perynmupoBanus B cpeae  VisSim.
[Toctpoenne Mopeneil aBTOMATUYECKUX
perynaropoB.  BrausHue — mapamartpos
HaCTPOUKHU perymisiTopa Ha BH/]I
MEePEX0JIHON XapaKTePUCTUKH.

N3yuenne  kputepuss  yCTOWYMBOCTH
HaiixBucra u JorapupMUUECcKOro
KpUTEpUsl YCTOMYMBOCTH B Iporpamme
VisSim.

AHanmu3 JAVMHAMUYECKOM yCTOWYMBOCTH
CUCTEMBI aBTOMAaTUYECKOIO
perypupoBaHusl € IOMOUIBIO YaCTOTHBIX
KPUTEPHUEB.

[udpossle ycTpoiicTBa
Y MUKPOIIPOLIECCOpHAs
TEXHHUKaA

Nsyuenue ycrpoiictBa u paborsl I1JIK.
OyHkuroHanbHble Bo3MoxkHocTH  [TJIK.
Cpena IIPOrPaMMHUPOBAHHUS
KOHTPOJLJIEPOB. 0630p A3BIKOB
nporpammupoBanus [1JIK.

N3yuenue nornyeckux GyHKIHN 0THOM
U IByX niepeMeHHbIX. CIoco0bl OMUCaHus
JOTHYECKUX  (QYHKIMA ¢  TOMOIIBIO
TaOJIUIIBI HCTUHHOCTH, OyNIeBOM (QyHKIIMH,
ycinoBHOTo Tpadudeckoro o003HAYCHUS,
pENENHO — KOHTAaKTHOW CXEMBI.

N3yuenne (QyHKIIMOHAIBHO TOJIHBIX
HabOpOB  JIOrMYeCKUX  (QyHKUUH
COCTOSIIIMX M3 TpeX, JABYX U OJHOMI
JIOTHYECKOW MTEPEMEHHOM.

M3yueHne  aHaJIUTHUYECKOro  cmocola




MIpe/ICTaBICHHs JIOTMUECKON (DYHKIUU B
COBEpLIEHHOU JIA3BIOHKTUBHOMN
HOpMaJIbHOU (hpopme.

N3yuenune anmaparHor wactu IIJIK
“Siemens LOGO!”. CtpykTypa BBOJA —
BBIBOJIA. N3yuenne BO3MOKHOCTEN
MonyJIen paciIupeHus.
IIporpammupoBanue IIJIK ¢ wMonmyns
LOGO!

Nzyuenue croco0oB
nporpammupoBanus  [IJIK  “Siemens
LOGO” B mporpamme LOGO! Soft
Comfort. N3yuenne  rpaduveckoro
uHTepdeiica  mporpammbel.  M3yuyenue
CHOCO0O0B 3aMKCH MPOrpaMMbl Ha SI3bIKAX
nporpammupoBanust FBD  u  LAD.
Nzyuenne cmocoba mepexoma C sA3bIKa
nporpammupoBanuss FBD  Ha  s3bIK
nporpammupoBanuss LAD B mporpamme
LOGO! Soft Comfort. [TpoBepka
MPaBWIBHOCTH  pabOThl  3alHMCaHHOM
OporpaMMbl B PEXHME  SMYJISIHH.
N3ydenue cnocoOOoB 3arpy3Ku MporpaMMbl
B KOHTPOJLIED.

HUTOIO:

64

4.3. Copep:xanue J1a00paTOPHbIX 3aHATHIA

HanmenoBanue
paszaena TUCIUTIITMHBI

Tema na60paTopHor0 3aHATUA

K-Bo
4acoB

K-Bo
4acoB
CPC

DNEeKTPONPUBO/IBI C
JIBUTaTENIMHU
MIOCTOSTHHOTO TOKa.

UccnenoBanue peryimpoBOYHBIX CBOMCTB
AIIEKTPOJBUraTENsl  IOCTOSIHHOIO  TOKa
HE3aBHCHMOTO BO30YXJEHUS B CHUCTEME
“reHepaTop-/BUraTeip”’

DIIEKTPONIPUBOJL C
JBUTATEISIMU
MIEPEMEHHOTO TOKA.

UccnenoBanue  peBEPCHUBHON  CXEMBI
yrpaBieHus: Tpex(}a3sHbIM aCHUHXPOHHBIM
JIBUTATEJIEM c KOPOTKO3aMKHYTHIM
poTOpOM c TOPMOKEHUEM
HpOTI/IBOBKJ'II-O‘-ICHI/ICM

BCETI'O:

12




5. ®OHA OHEHOYHBIX CPEACTB JJIs IPOBEJAEHUA TEKYIHIEI'O
KOHTPOJISI YCOEBAEMOCTH, TIPOMEXYTOYHOM ATTECTAILIUUA IO
HUTOI'AM OCBOEHMS JUCHHMIIJIMHBI

5.1.1lepeyeHb KOHTPOJbHBIX BONPOCOB (THIMOBBIX 3aJaHU)

/o

HaumenoBanue
pazzaena IUCIUILITNHbBI

Copeprkanue BOpOCOB (TUMOBBIX 3aJJaHUI)

[Mpeamer u 3amaun Kypca.
OO01IMe NOHATHS U
OIpeIeIICHUS

1. Ucropust pa3BUTHSI TEOPHU aBTOMAaTHYECKOTO YIIPABICHHS.

2. TumoBasi cxemMa CHCTEMBI aBTOMATHYECKOTO perynupoBaHus. OCHOBHbIC
TIOHSTHS U OIIPEACICHHS.

3. IlpuHIMITEI  yOpaBICHHWS aBTOMATHYECKOW CHCTEMOH MO 3aJaiolieMy
BO3JEHCTBUIO U OTKIIOHEHUIO.

4. IIpUHIMIIEL YIIpaBIEHUS aBTOMATHYECKOH CHCTEMOI 10 BO3MYILEHHUIO H
KOMOMHHPOBAHHOE YIIPBIICHHE.

5. CTpykTypa MHOTOYPOBHEBOI CHCTEMBI YIIPABICHUS MIPEAIIPUSITHEM.

6. ®ynakin SCADA — cuctemsl B koHTYype yrnpasnenust ypoHs ACYTII
NPEITPUATHSL.

7. IIpyHIMOBI TOCTPOEHHUS aBTOMATH3MPOBAHHOM CHCTEMBI YIIPaBJIECHUS C
NPUMEHEHHE MMPOMBIIIJIEHHBIX IPOrPAMMHUPYEMBIX KOHTPOJIJIEPOB.

OcHOBHBIE TIOJIOKEHUS
TEOPUU IEKTPOIPUBOAA

1. BenmuuHebl, XapakTepu3yloline BIKeHne paboueii MamnHel. Pabora
(3HEprus), MOIHOCTh, TUHAMHUYECKAs CHJIa 1 MOMEHT, MOMEHT MHEPLIUH.
. YpaBHEHHE IBUKECHUSA dIEKTPONPUBOJA.
. Pexxumsl pabotsr OI1.
4. TIpuBoIHBIC XapaKTEPUCTUKU MAIINH U MEXaHU3MOB. MexaHIIecKne
XapaKTEPUCTHKH MPOU3BOJCTBEHHBIX MEXaHU3MOB.
5. OcuoBuble cootHomeHus st AIIT. YpaBHeHUS MEXaHUYECKOH 1
3eKTpoMexaHndeckoil xapakrepuctuku JIIIT.
6. Cxemsl BriroueHust 11T u ux ecTeCTBEHHBIC MEXaHHYCCKHE
XapaKTePUCTHUKH.
7. PerynupoBanue ckopocTy, Toka 1 MomeHTa 11T ¢ momorsio
PE3UCTOPOB B LIEIH SKOPSL.
8. Perymuposanue ckopoctu JAI1IT HB usmeHnenneM noaBoAuMoro K sikopro
HaTpSKECHUS.
9. Topmo3HBIE peskuMbI padoThl 11 MOCTOSHHOTO TOKA.
10. CnocoOs! perynupoBaHHs CKOPOCTH ACHHXPOHHOTO JIBUTATEIIs.
11. PerymupoBanne koopauHaT AJl ¢ MOMOIIEIO pe3ncTopoB. BrimodueHne
JI00aBOYHBIX PE3UCTOPOB B IIETIb CTATOPA M POTOpA.
12. BriusiHue HampspKeHHsl TUTAIOMIEH CeTH Ha HM3MEHEeHHe 000pOTOB
Bpamienus AJl.
13. CuctemMbl  4acCTOTHOTO
KOPOTKO3aMKHYyTOro A/Jl.
14. TopmosHble pexxumbl padbotsl D11 ¢ AJL.

w N

peryaupoBaHus YIJIOBOM CKOpPOCTH

Maremaruueckoe
OIMMCaHuEe MAIlIMH U
MECXaHHU3MOB KaK
OOBEKTOB YIIPABIICHUS,
OCHOBBI TTOCTPOCHUS
CHCTEM aBTOMATHYECKOT'O
peryJmpoBaHus

1. Yro Ha3bIBaeTCsl ypaBHEHHEM JBHKCHUS JIEMEHTA CHCTEMBI
ABTOMATHUYECKOTO PETYJINPOBAHUSL.
2. JlaTb NOHSTHE CTATUYECKOMY M AMHAMUYECKOMY PeXHUMaM paboThl
ABTOMATHUYECKON CHCTEMBI U UX DJIEMEHTOB.

3. TloHsTHe TMHEHHOTO, TMHEapHU30BAaHHOTO M HEJIMHEHHOTO AlleMeHTa
ABTOMAaTHYECKON CHUCTEMBI.

4. Meroauka nony4yerns auddepeHansHoro ypapaenus anementa CAP.
5. B uewm 3aximogaercst KJIACCHYECKH METO PEIICHHS
muddepennmaipHoro ypaBHeHus snementa CAP u ero HegocTaTku

6. B uem 3akmovaercs pemienue quddepeHInanbHbIX YpaBHEHU
MEeToJI0M npeobpaszoBanust Jlamiaca.

7. CdopmynupyiiTe MOHITHE TIepEIaTOYHON (QYHKINH HIIeMeHTa
ABTOMAaTUYECKON CHCTEMBI.

8. Kaxkue THIIOBBIE CUT'HAIIBI, IPUMEHSIIOT JUIS OTIPEAEIICHHS
JUHAMUYECKHUX CBOMCTB 3JIEMEHTOB.

9. TlonsTHe 1 BUJ NEPEX0THOI XapaKTEPUCTHUKH dJIEMEHTa
ABTOMAaTHYECKON CHCTEMBI.




10. Kakwue noka3zarenu KadyecTBa MOKHO ONPENEIUTH 110 BUAY NEPEXO0IHOM
XapaKTEePUCTHKH.
11.Y70 Takoe KOMITJIEKCHASI YaCTOTHAS XapaKTEPUCTHKA U KakK e€
TOIY9IHTH?
12. Yro Ha3BIBaETCS aMIUIUTYJHO — YACTOTHOW M (pa30 — 9acTOTHOU
XapaKTEePUCTUKAMH, KaK IMOCTPOUTH 3TH XapaKTEPUCTHKA?
13. Yro Ha3pIBaeTCS JOTapUPMITYECKON aMIDIUTYIHO — YaCTOTHOM 1
norapu(MuIEcKoi (a3o — YaCTOTHON XapaKTEPUCTHKAMH, KaK IIOCTPOUTh
9TH XapaKTepUCTUKU?
14. Yro Ha3bIBaeTCs 3BEHOM aBTOMaTH4YeCKOW cucteMbl? Tabnuia
TUIIOBBIX 3BE€HBEB.
15. YcunurensHoe 3BEHO U €ro JUHAMHYECKUE XapaKTEePUCTUKH.
16. neanpHOE MHTETPUPYIOLIEE 3BEHO U €r0 INHAMUUECKHE
XapaKTEePUCTHKH.
17. Aneprogiaeckoe 3BeHO U €T0 JHHAMHYECKUE XapaKTePUICTHKH.
18.UneanpHOE muddepeHnupyromiee 38eHO U er0 AMHAMIYECKUe
XapaKTEePUCTHKH.
19. ®opcupyrormiee 3BeHO MEPBOTO MOPSAAKA U €T0 JTUHAMUIECKUE
XapaKTEePUCTHKH.
20.3BeHO C YMCTHIM 3aMa3JbIBAHUEM U €TI0 TUHAMHUYECKHE
XapaKTePUCTUKH.
21. CtpykTypHas cxeMa aBToMaTn4ecko cucremsl. [IpaBuia
npeoOpa3oBaHusl CTPYKTYPHBIX CXEM.
22.TloHsATHE YCTOHYMBOCTH aBTOMATHYECKOH cUCTeMbl. DOpMYyITUPOBKA
KpUTEpHUsl yCTOMYUBOCTH.
23.Kak onpenenutbs yCTOHYMBOCTh aBTOMATUYECKOW CUCTEMBI ¢ IOMOIIBIO
KpuTepus ycronunoctu I'ypBuna?
24. Kax onpenenuTs yCTOWYMBOCTh aBTOMAaTHUYECKON CUCTEMBI C TIOMOIIBIO
Kputepus Muxaiinosa?
25.Kak onpenenuts ycTOHUMBOCTh aBTOMATUYECKOW CUCTEMBI ¢ IOMOIIBIO
kputepus HalikBucra?
26.Kak onpenenuts yCTOWYMBOCTh aBTOMATUYECKOW CUCTEMBI ¢ TIOMOIIBIO
norapu(pMUIECKOro KpuTepHsi?
27.Kak ompenensitorcs MpOCTEHIINe YaCTOTHBIE OIIEHKHM KayecTBa
nepexoaHoro mporecca mo KUX u norapudpmugeckum AUX nu PUX?
28.IlepeunciuTe THUIOBBIE 3aKOHBl PETyNHPOBAaHHS UM JalTe WX
OTIpeIeTICHUSL.
29.Yto  Ha3bIBaeTCs  PEryyiaTopom? Haiite  xapakTepHUCTUKY
pacnpocTpaHEeHHBIM B IIPOMBIIIIIEHHOCTH PETYJIISITOPaM.
30.Yro  HazpiBaeTcs  MO3MLMOHHBIM  peryistopom?  Paccmorpure
KOHCTPYKLIMIO M TPUHIUI JEWCTBHS NPOCTEHIIET0 IBYXIO3HIIMOHHOTO
perynsaropa.

[udpossle ycTpoiicTBa U
MHUKPONPOLIECCOPHAS
TEeXHHMKA

1. Crpykrypa BBOJA - BEIBO/IA IIPOIPAMMHUPYEMOT0 KOHTPOJLIEPA.
Anroput™m paboTEl KOHTPOJUIEPA.

2. CTpyKTypa MHKPOIIPOLIECCOPHO cucTeMbl yrnpasienus [IBC
aBTOMOOMIIS.

3. Jlaiite mOHATHE ONTUMAIBHOTO, aJAlITUBHOTO U POOACTHOTO
ynpasienus [IBC.

4. Tlepeuuncnure Joruuyeckue GyHKIUN OAHOW U ABYX IIEPEMEHHBIX,
3aIMIINTE UX 0003HAYCHHS.

5. Yro npencraBnsioT codoi QyHKINOHAIBHO MOJIHbIE HA0OPbI
JIOTNYECKUX (QYHKIUH.

6. Ommmute Jornyeckyto QyHkuuio “NU” ¢ moMonpo TabIHIIED
WCTUHHOCTH, OyNeBOil (yHKIIMH, YCIIOBHOTO Tpa)HuecKoOTo
0003Ha4YeHMSI, peIEHHO — KOHTAKTHON CXEMBI.

7. Omumute morndeckyro GyHkuo “MJIN” ¢ moMomp0 TaOIUIIbI
HUCTHHHOCTH, 0yJ1eBO# (pyHKITNH, yCIOBHOTO TpaduecKoro
0003HaYeHMSI, peNIEHHO — KOHTAKTHOW CXEMBI.

8. Ommumute noruyeckyro Gyakiuo “HE” ¢ momMoripo TadImis!
HUCTHHHOCTH, 0yJ1eBO# (pyHKITNH, yCIOBHOTO IpaduecKoro
0003HaueHHsI, peNIEHHO — KOHTAKTHON CXEMBI.

9. Kak 3anmucats JIoru4ecKkyro (PyHKIHIO B COBEPLIEHHOH IU3bIOHKTHBHON
HOpMaJbHOH (opme.

10. Omumnre anmaparHyto yacts [IJIK “Siemens LOGO!” u ero monysneit
pacIpeHus.




11.Kak 3arpy3uts nporpammy B IIJIK “Siemens LOGO!” ¢ moxy:s
LOGO!?

12.Kax Bemmonusiercs mporpamuposanue ITJIK “Siemens LOGO!” B
nporpamme LOGO! Soft Comfort na si3p1ke nporpammuposanust FBD?

13.Kaxk ocymiecTBiseTcs OTIaKa IporpamMMa B cpejie IporpaMMHPOBaHUS
LOGO! Soft Comfort?

14.Kaxk ocymectBisieTcs 3arpy3ka nporpammsl B [IJIK “Siemens LOGO!”
u3 nporpammel LOGO! Soft Comfort?

15. Kak ocymiecTBHTh TIEpexo/ ¢ s3bika nporpammupoBanust FBD Ha s13b1k
nporpammupoBanust LAD B nmporpamme LOGO! Soft Comfort?

5.2. [lepeyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJep:KaHue H 00beM.
KypcoBoil npoekT (kKypcoBas paboTa) yueOHbIM IIJIaHOM HE MPEAYCMOTPEH.

5.3. IlepeyeHb MHAMBUAYAJbHBIX JOMANIHUX 3aaHUM,
pacuyeTHO-rpaguUecKuX 3aJaHU .

Copnepxxanne PI'3 BKIrOUaeT: W3y4EHUE THUIIOBOM CHCTEMBlI ABTOMATHYECKOTO
pPEryJIMpOBaHUsI TEMIIEpATyphl TEIUIOBOIO OOBEKTa; IMOCTpPOeHHE OO0OOIIEHHON
(YHKIIMOHATBLHOM U CTPYKTYPHOM cXeMbl; ompeneneHue ycrounpoctu CAP (kpurepuit
HaiikBucra, norapu@muyeckuii KpUTEpUH YCTOWYMBOCTH) COIJIACHO BAapUaHTy C

UCTIOJIh30BAHUEM TIPOTPAMMBI TUHAMHUYECKoro MoaeupoBanus VisSim. Oowvem PI'3 o
10 crpanuil popmarta A4.

CucreMa aBTOMaTHYECKOI'0 PEryJaupoBaHus TEMIIEPATYPhI TECIJIOBOT0 o0beKTa

Uz U1 R3
; ¥ B3P 3

Puc.1 dyHKkLMoHanbHasA cxema cucTelMbl aBToMaTusaLn

Ha cxeme 0003HaueHO:

AT — natuuk temnepatypsl, BO3P — 610k (opmupyromuil 3aK0H peryaupoBaHus (peryasTop
TeMIiepaTypsl), , 3 — 3agaTuuK, YM - ycuiurenb MOmHOCTA, UM —HCOTHUTENBHBIN MeXaHu3M, B —
BEHTHJIATOP, OY — 00BEKT yIpaBieHHUs.

3 Bo3p || wym | WM B oy

AT

Puc.2. ObobmenHas pyvHKUMOHANIPHAA CXeMa CHCTEMB] a8 TOMAaTH3aLMH

DONeMEeHTbl CHUCTEMBbl AaBTOMATHYECKOIO PETryJIMpPOBaHUS XapaKTEPU3YIOTCS — CIEAYIOIIHUMU
ypaBHEHUSMU:
T(®)

e O6bekr ynpasnenus T, dT +T(t) =K,Q(t)

rie Koy — Kooddurment nepenaun o6nexra ynpasnerus (°C-c)/m?, Q(t) — pacxox Bosmyxa (M°/c),
Toy — TOCTOSIHHAS BPEMEHN 0OBEKTA YIIPABJIEHNUS (C)




e Bentuiarop Q(t) = kpoa)(t)

rae Q(t) — pacxox Bozayxa (M%/c), o(t) —4acToTa BpalleHUs Bana ABUTATENs (MCTIONTHUTEIBHOTO
mexanansMa)( cb), Kpo - KOd(DHIMEHT nepenaun BeHTHIATOpa (M°).

da(t)

e DJEKTPUYECKUM JIBUTATEIb TOCTOSHHOTO TOKA T,

um

+o(t) =K, U(t)

rae Tuw — mocrosiHas Bpemenu UM (c), U(t) — nanpspkenune nutanus UM (B), o(t) — yactora
BpAIIEHNUs BaJla HCIIOTHUTENbHOTO MexanmMa( ¢ 2), Koy — koadduument nepenaun M (c/B)
e Yeumurens Mownoctn U, (t) =K U, (t)

rae Ui(t) — nanpspkenne Ha Bxoae yeunurens (B), roe Uz(t) — nanpsbkenne Ha Beixoae yeunutens (B),
Kym — KO3 OUIHEHT yCHIICHUS YCHITUTEIS.

e brok gopmuposanus 3akona perymuposanus (I1 — perymsrop) Y(t) = K pX(t)

rae y(t) — oTKIIOHEHHE perylnMpyeMoil BeNMuYWHBI OT 3agaHHoro 3HadeHus (B), X(t) - BeixogHas
BennurHa peryinstopa (B), Ky — koaddunment nepenauu perynsaropa.

e JlaT4uuk TemmepaTypbl R(t) = K()mT (t)

e R(t) — BeixoHo# mapamerp narumka (Om), T(t) - remneparypa (°C), Ky - koaddurment nepenadn

naranka (Om/°C).
Tao6muma Nel

Bapuant Koy Toy Tun | Ko | Kn | Kp Kin Kur Kpurepuii yctoitunsoctu
01,34,67 50 150 1 0,7 | 100 | 120 6 0.8 HaiikBucra
02,35,68 52 152 2 0,5 | 110 125 4 0.7 Jlorapugmuy.
03,36,69 54 154 3 0,3 | 120 | 13.0 2 0.1 HaiikBucra
04,37,70 56 156 4 0,1 | 130 | 135 8 0.2 Jlorpudmuy.
05,38,71 58 158 5 0,2 | 140 | 14.0 1 0.3 HaiikBucra
06,39,72 60 160 6 0,7 | 150 | 145 3 0.6 Jlorpudmuy.
07,40,73 62 162 7 0,5 | 140 | 150 5 0.2 HaiikBucra
08,41,74 64 164 8 0,3 | 130 | 145 7 0.8 Jlorapugmud.
09,42,75 66 166 9 0,1 | 120 | 14.0 2 0.9 HaiikBucra
10,43,76 68 168 1 0,6 | 110 | 135 4 0.5 Jlorapugmuy.
11,44,77 70 170 2 0,7 | 100 | 13.0 6 0.6 HaiikBucra
12,45,78 68 172 3 0,5 | 110 12.5 8 0.2 Jlorpudmuy.
13,46,79 66 174 4 0,3 | 120 | 12.0 1 0.6 HaiikBucra
14,47,80 64 176 5 0,1 | 130 | 125 2 0.7 Jlorapugpmuy.
15,48,81 62 178 6 0,2 | 140 | 13.0 3 0.3 HaiikBucra
16,49,82 60 180 7 0,7 | 150 | 135 4 0.4 Jlorapugmuy.
17,50,83 58 178 8 0,5 | 140 | 14.0 5 0.5 HaiikBucra
18,51,84 56 176 9 0,3 | 130 | 145 6 0.6 Jlorpudmuu.
19,52,85 54 174 8 0,1 | 120 | 15.0 7 0.7 HaiikBucra
20,53,86 52 172 7 0,6 | 110 | 145 8 0.3 Jlorapugpmuy.
21,54,87 50 170 6 0,7 | 100 | 14.0 7 0.5 Haiiksucra
22,55,88 52 168 5 0,3 | 110 | 135 6 0.3 Jlorpudmuy.
23,56,89 54 166 4 0,1 | 120 | 13.0 5 0.7 HaiikBucra
24.57,90 56 164 3 0,2 | 130 | 125 4 0.2 Jlorapugmuy.
25,58,91 58 162 2 0,7 | 140 | 120 3 0.4 Haiiksucra
26,59,92 60 160 1 0,3 | 150 | 125 2 0.9 Jlorapugpmud.
27,60,93 62 158 2 0,1 | 140 | 13.0 1 0.5 HaiixkBucra
28,61,94 64 156 3 0,6 | 130 | 135 2 0.5 Jlorpudmuy.
29,62,95 66 154 4 0,7 | 120 | 14.0 3 0.7 Haiiksucra
30,63,96 68 152 5 0,3 | 110 145 4 0.4 Jlorapugmmuy.
31,64,97 70 150 6 0,1 | 100 | 15.0 5 0.3 Haiiksucra
32,65,98 72 148 7 0,2 | 110 | 145 6 0.2 Jlorapugmmuy.
33,66,99,00 74 146 8 0,7 | 120 | 14.0 7 0.1 Haiixsucra

3amanue. 1. 3anucaTh mepenaToYHbE (YHKIMU AJIEMEHTOB CHCTEMbl aBTOMATH3allMM M TOCTPOUTH
CTPYKTypHYIO cxemy. 2. Mcnonb3ys mpaBuiia mpeodpa3oBaHusi CTPYKTYPHBIX CXEM 3alKcaTh
nepeAaTouHyto GYHKINIO pa30MKHYTON (3aMKHYTOI) cucTeMbl. 3. OnpenenuTh yCTOMYUBOCTh



1.

aBTOMaTH4eCKON cuctembl (kputepuit HaitkBucta, JlorapudMuyueckuii) COrIacHO BapHaHTY
(Tabm.Nel).

6.0CHOBHASA U JOIIOJTHUTEJIBHASA JIUTEPATYPA

6.1. IlepeuyeHb OCHOBHOIi JTUTEPATYPBHI

. PybanoB B.I'. Teopusi aBTOMaTH4eCKOTO YIpaBJICHUs (MaTeMaTHYECKHE MOJIEIH,

aHaJIu3 U CUHTE3 JIMHEHHBIX CUCTEM): y4. mocoOue 1Jist cTyA. Boici. Yue0. 3aBeieHui.
Y.1/B.I'. Py6anos; BI'TY um. B.I'. Illyxosa.- benropox: uzn. BI'TY um. B.I'. Illyxoga,
2009. — 198c.

. CmupnoB 10.A., CokomoB C.B., TutoB E.B. OCHOBbI MHKPOIJIEKTPOHUKHA U

MUKpPOIPOLIECCOPHOM TEXHUKH: Y4eOHOoe mocobue. — 2-¢ u3A., ucnp. — CII6.:
uzaatenbctBo “Jlanp”, 2013. — 496¢. Pexxum nocryna ObC “Jlanp”
https://e.lanbook.com/book/12948#book name.

. ®ypcenko, C.H. ABTomaTu3anus TEXHOJOTMYECKUX MPOUECCOB [DIECKTPOHHBIA pe-

cypc]: yue6. mocobue /C.H. dypcenko, E.C. Skybosckas, E.C. BonkoBa. — MuHck:
Hosoe 3manme; M.: HNHOPA-M, 2014.—376 «c¢. Pexum pgocryma -
http://e.lanbook.com/books/element.php?pll_id=43873.

. Huxurenxko I'.B. DnekTponpuBoa MpON3BOICTBEHHBIX MEXAHU3MOB [ DJIEKTPOHHBIN

pe-cypc]: YaeOHoe mocodue. — 2-¢ u3a., ucnp. u gomn. — CII6.: U3marenscTBO
«Jlanby, 2013. — 224 c. Pexum nocryna -
https://e.lanbook.com/reader/book/5845/#1

6.2. [lepeyeHb 1ONOJHUTEIbHOM JUTEPATYPbI

. Iloranenko  A.H., Cemepuun A.H. ABToMaTtuzanuss W  YIpaBJICHUE

IIPOM3BOJICTBEHHBIMU TIpoIieccamMu. MoieTupoBaHre TMHEHHBIX 3JIEMEHTOB U CHCTEM
ABTOMATHYECKOTO PEryJUpOBaHHsA. METOoNMYEeCKUe YyKa3aHWS K BBHITTOJTHEHUIO
7a00paTOpHEIX PAabOT B MakeTe AWHAMUYECKOro MonaeiaupoBanus VisSim. [lis
ctyaeHToB cnenuanbHocTei: 120100, 170900, 171600. benropoa, N3a-Bo BI'TY um.
B.I'. lllyxoBa, 2003. —46c.

. 9J'ICKTPH‘ICCKH€ MallIHbI: MECTOANYCCKUEC YKAa3aHU K BbIIIOJIHCHUIO na6opaT0prlx

pabot/ coct.:A.W. JIumapos, ®.M. I'pebenuyk, H.b. Cubupuesa u ap.. — bearopon:
Wzn-Bo BI'TY, 2009. — 64c.

. DJICKTPONIPUBOJI. METOJANYCCKHE YKa3aHUS K BBIOJHCHHIO J1a0OpaTOpHBIX pabot/

coct.:A.H. Cemepuun, A.H. Iloranenko, A.W. JlumapoB, ®.M. I'pebenuyk. —
benropon: Uzn-so BI'TY, 2010. — 89c.

6.3. IlepeyeHb HHTEPHET pecypcoB
Kypnan “CoBpeMeHHbIE TEXHOJOTMU aBTOMaTu3auuu’” WWw.cta.ru.

2. Aanmarus pusnyeckux nporeccoB. @usnka B anumanusix 4.1. Mexanuka. [laccuBaoe

3.

W aKTHBHOE rairenue Bubparuii http://physics.nad.ru/ physics.htm
CaiiT 0 IpOMBINIJICHHON aBTOMATHKE 1 dJiekTpoHuke http://prosau.ru/category/logo.



https://e.lanbook.com/book/12948#book_name
http://e.lanbook.com/books/element.php?pl1_id=43873
http://www.cta.ru/
http://prosau.ru/category/logo

7. MATEPHAJIBHO-TEXHUYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHME

JleK1IMOHHBIE 3aHATHS MPOBOJATCS B CICHMAIU3UPOBAHHON aboparopun M211,
OCHAIIIEHHOM TIPE3EHTAIMOHHON TEXHUKON (IIPOEKTOP, MHTEPAKTUBHAS JOCKA).

[IpakTueckne 3aHATHS MPOBOIATCS B CHCIHAIM3UPOBAHHBIX JIA0OPATOPHSIX
M211, M212 ¢ ucnons30BaHrEM 000PYIOBAHMUSL:

e Crernpl mo umsydenuto IIJIK “Siemens LOGO”. CocrtaB crenma: [19BM,;
moyns KoHTpoiuiepa LOGO! 12/24RC; 2 moxyns pacumpeHusi JUCKPETHBIX BXOJIOB —
BbIx010B DM8 12/24R; Momyiib aHAIOr0BBIX BX0A0B AM2; MOIyJIb aHAJIOTOBBIX BXO/I0B
AM?2 PT100; monyns nutanust LOGO!Power 12V; crieninanu3npoBaHHOE TPOTPAMMHOE
oOecrieueHue.

[IpakTruueckue 3aHITHS MPOBOAATCS B JabopaTopun M211 ¢ ycTaHOBIIEHHBIM Ha
KOMITBIOTEPAX CHEIHUATbHBIM MPOTPAMMHBIM OOECIEYEHHEM C HCIOJb30BaHHUEM
CIIPaBOYHOM M HOPMATUBHOM JIUTEPATYPHI:

e PyKOBOJICTBO MOJIB30BATEISI IO TIPOrpaMMupoBanuio B iporpamme LOGO! Soft
Comfort.

e PykoBojctso 1o padote ¢ [1JIK Siemens LOGO!

JlaGopaTopHble 3aHSATHS MPOBOASTCS B CIEHUATU3UPOBAHHBIX J1A0OPATOPUSIX
M218, M221 ¢ ucnoyib30BaHHEM 000PYyI0BaAHUS:

e VYyeOHbIe TaOOpPATOPHBIE CTEHBI “IIEKTPOTEXHUKA U OCHOBBI DJIECKTPOHUKU
HTILI - 01.00.000. (6 crenmos).

e YueOHbIe JTabopaTopHble cTeHabl “OnektponpuBon” HTL[ — 13.00.000. (2
CTEH/IA).

B ydeOHOM mporiecce HCMOMB3YETCS CHCIHATM3UPOBAHHOE TPOTPAMMHOE
o0ecrieueHue:

e nporpamma LOGO! Soft Comfort Version 5.0SP1 nunensus Ne 6ED1058-
OBAO1-0YAO

e KOMIBIOTEPHBIN MPOrPAMMHBIN KOMIUIEKC TMHAMUYECKOTO MOJIEIUPOBAHUS
VisSim (Axagemudeckast Bepcus).



8. YTBEPXKJIEHHWUE PABOYEM ITPOTPAMMBI

Pa6ouas nporpamma yreepskena na 2016/2017 y4eOHbIN ro 6e3 u3MeHeHuH.

IIpotoxon Ne - /4 3acemanus Kaenpsl ot « /7% L6 2016 I

3aBenyrowinii Kadeapoit %‘ A.B. Bernoycos

Jupexkrop uHCTHTYTA %[- .. A.B. Benoycos




8. VTBEPYK/IEHUE PABOYEI IPOTPAMMBbI

Y1BepxkaeHue paboueil mporpaMmmbl 6e3 H3MEHEHUH
Pabouas nporpamma 0e3 usmeHenui yrBepxkaena Ha 2017/2018 yueOHbIi ro.
[Tpotokon Ne /7~ 3acenanust Kabeapsl OT « 70 » 6 2074,

3aBenyromuii Kapenpoi el o o —

noarnucs, ®UO ’ 7
‘_/f,/
JIMpeKTOop HHCTUTYTA g:/j""”"_\

noanucsk, @O /



8. YTBEPKJIEHUE PABOYEN ITPOI'PAMMBI

VTBepxkaeHue paboueil mporpammel 6e3 U3MEHEHUH

PaGouas nporpamma 6e3 u3meHeHu# yreepxkaeHa Ha 2018/2019 yueOHbIi ro/.
[Tporokoa Ne 70 3aceanus kadeapsl oT « 74 » O 2072,

3aBeayrolui kadenpoi | %”“
) noanuck, ®UO 7
JAMpeKTop HHCTHTYTa (7/% ;

noanuce, ®HUO /




PaGouass nporpamma G6e3 wu3MeHeHWH yTBep:aeHa Ha 2019/2020
y4eOHBbIH roj.

[Tpotokon No 13 3acenanus kadenps! ot « 07 » urons 2019 r.
¥ i /’
3aBenyromumil kKapeapoit DUA < W A.B. Benoycos

Hupektop uncturyta DUTYC sé/ﬁf/ A.B. Benoycos




8. YTBEPXKJIEHUE PABOYEN IIPOTPAMMUBI

Pabouas nmporpamma 6e3 u3meHeHui yrBepkaeHa Ha 2040/204/ yueOGHBIN rog.

IMporokon Noe 70 3acelaHus Kadepsl OT « 77 »  side.r 20er.

3aBeayrouuii kapeapoi ':_Zé"‘”"— 4.8 Beroucos
noanuck, DUO /

JIpeKTOp HMHCTHTYTA %7_(_,4 B. Beroyeon
noznwucs, PUO /




YTBep:xkaeHue padoyeii nporpamMmsl 6e3 H3MEHEHHI.

Pa6ouas nporpamma 6e3 U3MeHEeHHI yTBepmeﬁa Ha 202 1/2022 y1e6HbIil roa.

Ipotokon Ne 77  3acenmamms xadenpsi oT « /5 »  Adez 4 2024 1.

3aBenyrouuii kadeapoii % 2 i = A.B. benoycos

/

JupexTop nHCTUTYyTa ’%a - ~ A.B. benoycos
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HPUJIOXKXEHHUE

CoBpeMeHHbIE CUCTEMBI YIIPABJICHUS MTPEACTABISIOT COOOM CIOXKHBIE KOMIUIEKCHI
HA OCHOBE BBIYHCIUTEIBHBIX YCTPOWCTB, KOTOPBIE COCTOAT W3 OTAEIbHBIX
(YHKIMOHATBHBIX Y37I0B W OJOKOB. D(dQEeKTHBHAS HKCIUTyaTalus TaKUX CHUCTEM
BO3MOYHA TOJILKO MTPY MOHUMAHHUH MPUHIIUIIOB MTOCTPOEHUSI CUCTEMBI M 3HAHUU PaOOThI
(GyHKIMOHATBHBIX  OJOKOB, Bxomsamumx B €€ coctaB. IloaToMy cymecTByer
HEOOXOJIMMOCTh B U3YYEHUU AUCLUUILIAHBI ““YTpaBIeHUE TEXHUYECKUMU CUCTEMaMU™ C
TeM, YTOOBI IO3HAKOMUTH OYAYIIEro NHKeHepa ¢ MPUHITUIIaMA PabOThI MPOTPAMMHON 1
anrapaTHOM YacCTSAMH CUCTEM yIPaBICHUS.

MeToauuyeckue peKOMEHAAUMH CTYAEHTAM M0 CAMOCTOATEIbHOMY U3YYEHHIO
AUCUMILUTHHBI “YTpaBJieHHe )JIEKTPOMEXaHUYeCKUMH cCUcTeMamMn”.

[lepen HavalioM JIEKIUOHHBIX 3aHATUM CTYACHT [IOJDKEH CaMOCTOATEIbHO
O3HAKOMUTHCSI C HW3Yy4aeMOM TEMOM, HMCHOJIb3yd Y4YEeOHUK WM Y4eOHbIE MOcoOus,
BKJIIOYas PEKOMEHI0BaHHBIE AJIEKTPOHHBIE pecypchl. Bo BpeMs IeKIMU CTYIEHT JOJKEH
BHUMATEJIBbHO CIYIIATh MPENOaBaTelsl U KOHCIIEKTUPOBATh JIEKIIMOHHBIM MaTepruai. B
KOHIIE 3aHATHS, TP HEOOXOAMMOCTHU, 3aJaTh BOIMPOCHI MO u3ydaemoil Tteme. [locie
JIEKIIUU CTYJACHT CAMOCTOSITEIBHO JI0JHKEH U3YUUTh KOHCIEKT JEKIUU U IOMTOJTHUTEIBHO
PacCMOTPETh COOTBETCTBYIOIIMI MaTepHall B y4eOHUKE WM Y4EOHOM IMOCOOUHU C LIETTBIO
IIOJTHOTO YCBOEHUS U3y4aeMOU TEMBI.

[lepen mpoBeeHNEM MPAKTUIECKUX 3aHSATUNA CTYACHTHI IOJKHBI CAMOCTOSTEIIBHO
M3YYUTh COOTBETCTBYIOIIYIO TEMY, UCIOJIb3Ysl KOHCIEKT JICKIUA U PEKOMEHIOBAaHHYIO
y4eOHO-METOIMUECKYIO JIUTeparypy. Ha mpakTHYecKuX 3aHATUSX CTYACHTHI JOJKHBI
XOpOIIO 3HAaTh TEOPETHYECKUN Marepuan no u3ydaeMou teme. KOHTposib 3HAaHUH,
MOJTYYEHHBIX HA MPAKTHUYECKUX 3aHATHUSIX, OIICHUBACTCS MO BBIMOJHEHUIO CTyACHTaMU
KOHTPOJIbHOM paOOThI B KOHIIE CEMECTpA.

CaMoCTOSITENbHOE HW3YyYEHHE fA3bIKA MPOTrPAaMMHUPOBAHUS  MPOMBILIIIEHHOTO
jgoruueckoro  KoHTpojuiepa  Siemens LOGO  pekomeHayeTcs TMPOBOIAWTH  C
UCIIOJIb30BaHKEM MporpammHoro odecredenus “LOGO Soft Comfort” ycraHoBieHHOTO
Ha [ePCOHAJIbHOM KOMIIBIOTEPE.

C MosIBJICHUEM CUCTEM KOMIBIOTEPHOW MATEMATHKH, MO3BOJISIOMINX JOCTATOUYHO
MPOCTO peIIaTh 3aJa4d MAaTeMAaTHYE€CKOTO0 MOJIETUPOBAHMS HEOOXOIMMO MPUMEHSTh
ANIEKTPOHHBIE y4e0HO-METOIUYECKUE nocoous MO3BOJISIOLINE CTYJEHTY
CaMOCTOSITEJIbHO ~ M3Yy4yaTh  JUCUHUILIUHBI C MHCHOJIb30BAHUEM  COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHUH.

B yueOHOM mpoliecce i1l TpPOBEIEHUS CAMOCTOSITENBHOM PabOoThl UCTIONb3YyETCA
mporpaMMa JHUHaMHYecKoro MojaeiaupoBanus VIisSim. JlaHHas mporpamma IIHPOKO
ucnoaszyercs B BY3ax Poccuu ajist u3ydeHus: JUCUUILIUH MO0 TEOPUU aBTOMATHYECKOTO
yIpaBJIeHUs, DJIEKTPOTEXHUKH, PAAUOIIEKTPOHUKH U JIp.

bosbiioil BkJIag B pacnpOCTPAHEHHUE STOW IMPOrpPaMMbl BHOCHUT K.T.H., JOLIEHT
Kadeapsl anektporexHuku OxHO — Vpamsckoro ynuBepcutera H.B. Kinunaden
CO3MaBIIMK calT WWW.VisSim.nm.ru. Ha crpaHmmax 23TOro caita MOXXHO HaWTH
MOJIE3HYI0 MH(OpMAIKIo TI0 paboTe C MpPOorpaMMoi, HampuMep SIEKTPOHHOE MOocooue
“MopenupoBanne cucreM B mporpamme VisSim. CrpaBounas cuctema”, a Takxke
AIEKTPOHHBIE YIEOHO — METOUYECKHE TTOCOOUS TI0 U3YUCHUIO PA3TMYHBIX TEXHUIECKUX
JUCIUIUIMH C MCIIOJb30BAaHMEM 3TOro makera. [lonHOLEeHHas akajgeMuyeckas BepcHs
VisSim 3.0 pacmnpocrtpansieTcss OeciiaTHO, a HOBYIO Bepcuto VISSIM  co cpokom



http://www.vissim.nm.ru/

OecruiatHoi paboThl 30 qHEH MOXKHO MOJYYUTh Ha caiTe pa3paboTyMKa MPOrpamMmbl
WWW.VISSIM.COM, 4TO MO3BOJIAET OQUIMATBLHO HCIIOJIb30BaTh JAHHBIN MPOrpaMMHBIHI
NPOJYKT B yueOHOM TIpoliecce.

C 1enpro 3HAKOMCTBA C IPOTPaMMON PEKOMEHAYIOTCSI METOIUYECKUE YKA3aHUSA:

o ABTOMaTH3alMsl U YIPABICHUE MPOU3BOJACTBEHHBIMH IPOIECCAMH.
MopaenupoBaHue  JIMHEHHBIX  AJIEMEHTOB U  CHUCTEM  aBTOMAaTUYECKOTO
perynupoBanusi. MeToIuuecKue yKa3aHus K BBIMOJHEHUIO JJAOOPATOPHBIX padOT
B makete auHamuueckoro mozenupoBanus VISSIM. CocraButenu: CemepHuH
A.H., ITorannenko A.H.

CTyneHTbl MOTYT HUCIOJb30BaTh 3TH METOJAMYECKHE yKa3aHUs HE TOJBKO IpHU
BBITIOJIHEHUU BUPTYaJIbHBIX J1A0OPATOPHBIX pabOT, HO U MPU BBHIMOIHEHUH PACUETHO —
rpauuecKoro 3ajaHusi, a TAkK)K€ B paMKaxX CaMOCTOSTENIbHON pabOThI M0 3aKPEIICHUIO
MaTepuaia u3ydaeMoro Ha Jiekiusix. [IpuMeHnenue mporpammbl  VisSim TO3BOJSIET
COKpaTHTh BpEMs, 3aTpauyMBaeMoe Ha pelmieHue audepeHInanbHbIX ypaBHEHUN
JIBMKEHUSI DJIEMEHTOB CHUCTEMBbI, U OOJIbIIIe BHUMAHUS YJIETUTh aHAJIU3Y MOJTYYEHHOTO
pe3ynbTaTa, YTO CIOCOOCTBYET TBOPUECKOMY MOAXOY B U3yUYEHUHU Kypca.

[Ipexne yeM NPUCTYNUTh K U3YUYCHHUIO TUHAMUYECKHX XapaKTEPUCTHUK TUIOBBIX
3BE€HbEB, CTYACHTHI JIOJKHBI MO3HAKOMHUTH C COJEpKaHUEM SJIEKTPOHHOIO pecypca:
Annmamms pusmdecknx npoueccos (http://physics.nad.ru/ physics.htm). ®u3zuka B
auumanusax 4.1. Mexanuka. IlaccuBHOe M aKTHMBHOe TraileHue BUHOpaUMi.
[Iporpamma faer HarIsAHOE TMPEACTABICHHE O JUHAMUYECKHX IIpoIlleccax,
MPOUCXOIAIINX B MEXaHUUYECKUX YCTPOMCTBAX IMPHU PA3IMUHBIX MAapaMeTpax CUCTEMBI,
YTO TIO3BOJIAET CTyJACHTAM C HMHTEPECOM W TMOHUMAHHUEM H3YYUTb TEOPETHUUECKHUE
BOIIPOCHI.

[Ipy wu3yuenun paszznena | CTyIeHTBl AOJKHBI HUMETh MPEJICTABICHUE O
TEXHUYECKON CHCTEME, DJIIEMEHTaX U3 KOTOPhIX COCTOUT CUCTEMA M OOIIUX MPUHIIUIIAX
(GYyHKIMOHUPOBAHUS. YMETh JaTh ONpPEJCICHHs: OOBEKT YIIPABJICHHS, aBTOMAaTHYeCKas
CHUCTEMa, aBTOMATHUYECKOE YMNPABJSIONIEE YCTPOMCTBO. 3HATH BUABI BO3JCHCTBUI Ha
oObekT ympaBieHusa. KrnaccuduuupoBaTh dSJIEMEHTHI CHUCTEM aBTOMATHYECKOTO
yIpaBiieHHUs] U KOHTpousisi. YpoBeHu ympasiienuss ACYTII npennpusitus BKIOYAKOT B
cebst nBa moxypoBHs: SCADA cucreMy U CHUCTEMY YIpPaBICHUS TEXHOJOTHUYECKUM
000pyZIOBaHUEM C MPUMEHEHHUEM MPOMBIIIICHHBIX MPOrPaAaMMHUPYEMBIX KOHTPOJUIEPOB
(IUIK).  IlockonbKy paccMaTpuBaeMble CHUCTEMBbI YIPABJICHUS MPEANPUITHEM B
HACTOAIIEE BpEeMS HMMEIOT  BBICOKYHO JMHAMUKY Ppa3BUTUSI PEKOMEHIYETCS IS
CaMOMTOSATEJILHOTO U3YYEHHUS UCIOJIb30BaTh NEPUOAUYECKYIO JIUTEPATYPY U UHTEPHET
pecypcbl.  Pexomenayemast smtepatypa: JKypHan “CoBpeMEHHBIE TEXHOJIOTHUH
aBToMaTm3armu” (Www.cta.ru).  M3yuas cucTeMbl aBTOMATHYECKOTO YIPAaBICHHUS
TEXHOJIOTHYECKUM 000pynoBanueM ¢ npuMmenenrem [1JIK Heo0xo1MMo 0CTaHOBUTHCS Ha
pPacCMOTPEHHUH MPOrPaMMHOM M amlllapaTHOM YacTH 3TUX CHUCTEM. PexomeHayembli
MHTEPHET pecypc: CalT O NPOMBIIIJIEHHOW AaBTOMAaTUKE H  AJIEKTPOHUKE
http://prosau.ru/category/logo

Pexomennyemas JUTEpaTypa: dypceHko, C.H. ABTOMaTH3aIUSA
TEeXHOJIOTHUECKHX mporieccoB : yued. mocodue /C.H. dypcenko, E.C. Sxybosckas, E.C.
BonkoBa. — Munck: HoBoe 3nanne; M.: UTHOPA-M, 2014.—376 c.

N3yuast 2-i pazgen Kypca HauyMHAETCs ¢ PACCMOTPEHHUST OCHOBHBIX IMapaMeTpOB
JBUTATENII TOCTOSTHHOTO ToKa. [locTpoeHne MeXaHUUeCKUX U DJICKTPOMEXaHUUECKUX



http://www.vissim.com/
http://www.cta.ru/
http://prosau.ru/category/logo

xapakrepuctuk npuBogsaTcs s JAIIT  mapamnensHoro, Bo3Oyxnaenus. Ocoboe
BHHUMAaHHE yIENETCA U3YUEHUIO IHepreTHYecKux pexnumoB padotsl JI1T HezaBucumoro
B0O30yxJieHus V3ydeHue crnocoOOB peryjaupoBaHHsl CKOPOCTH, Toka U MomeHTta [IIT
HAYMHAETCs C CaMOro MPOCTOr0, PEOCTATHOTO CIroco0a, KOTOPBIA peannu3yeTcs
BKJIFOYEHHUEM JIONIOJIHUTEIBHBIX PE3UCTOPOB B LEMNb AKOps. Ciaeayer OTMETUTh, YTO
SKOHOMHYHOCTh PETYJIMPOBAaHUSA OLIEHUBAECTCS [0 KalNWTAJIBHBIM 3aTparaM Ha
peanu3anuo crnocoda U CTOMMOCTH IMOTEPh SHEPTUU MpU peryaupoBaHuu. [loatomy
TaKol CHoco0 peryJMpoBaHUS MOXKET OBbITh PAlMOHAJIBHBIM TOJBKO B MaJOMOULIHBIX
NPUBOJAX, KOTJAa YJEIbHBII BEC CTOMMOCTH OJJIEKTPOSHEPIHMM HEBEIUK. BTopbiM
paccMaTpuBaeTcs Crnoco0 peryaupoBaHHs CKOPOCTU ITyTEM H3MEHEHUSI MarHUTHOTO
MOTOKa. DTOT coco0 IMHUPOKO MPUMEHSAETCS HAa MPaKTUKE BCIEICTBUE MPOCTOTHI €T0
peanu3aliMd M SKOHOMUYHOCTH KaK B JBUTaTeJsIX HE3aBHUCHUMOTO, TakK U
MOCIIEAOBATEIBHOIO BO30YXACHUs. TpeTbuil cmocod 3akiIoyaeTcss B HM3MEHEHHH
IIO/IBOJIMMOTO K SIKOPIO HAPSKEHHUSI, UTO MTO3BOJISET B IIUPOKUX IIPEEIaxX perynpoBaTh
CKOPOCTh MJCAJIBHOIO XOJIOCTOTO Xonaa naBurarens. llpu 3ToM HampspkeHHe MOKHO
TOJIbKO YMEHbBIIIATh HUKE€ HOMUHAJILHOTO, HO B COYETAHUU C OCIA0JIE€HUEM MarHuTHOTO
IIOTOKa IOJYYaroT JBYX30HHOE peryiupoBaHue. CieyeT OTMETUTh, YTO HA MPAKTHKE
Hallld TPUMEHEHHE TPHU CHCTEMBL: “T€HepaTop — JABUTATENb ; ‘‘yIpaBIs€MbIi
BBITIPSIMUTEIb—IBUTATEIND ; “THUPOTHO-UMITYJILCHBIN MTpeoOpa3oBaTeah — JABUTATEIND .
[Ipy wu3ydyeHHH pAaHHOTO pazfena oco00e BHUMAHUE CHEAYeT YJEIuTh BUIAM
topmoxkenus [IIT.

B Hacrosimiee BpeMsi aCHHXPOHHBIM PETYJIUPYEMBIN JIEKTPONPHUBOJ BBITECHSET
npuBo Ha ocHoBe JIIT. IlosToMy H3ydeHHE SIEKTPONPUBOJAA NEPEMEHHOIO TOKA
paccMmaTpuBaeTcs Ha ©0a3ze acHMHXpOHHOro jpurarens. HeoOxomumo moapoOHO
PacCMOTPETh CXEMbl BKIIFOUEHHSI, TOCTPOEHUE DJIEKTPOMEXAHUUYECKUX U MEXAHUUYECKHUX
XapaKTEPUCTHUK ACHMHXPOHHOIO JBUTaTessd, oOpaTuTh BHUMaHMe Ha nyck AJl ¢
KOPOTKO3aMKHYTBIM POTOPOM MPSIMBIM BKJIKOYEHUEM B CETh. PacCMOTpeTh BOIPOCHI
CBSI3aHHBIE C PEryJupoBaHHe KoopauHAT AJ[ ¢ MOMOIIBIO: BKIIIOUEHHUS J00aBOUHBIX
PE3UCTOPOB B IE€Mb POTOPA; W3MEHEHUEM HANPSDKEHWS, W3MEHEHHEM 4Yucia Iap
IIOJIFOCOB; M3MEHEHHMEM YacTOThl MHTAIOIIET0 HANPSDKEHHs, a TaKkKe CHCTEMBbI
YaCTOTHOT'O PEryJMPOBaHUS YIJIOBOM CKOpOCTH AJl ¢ KOpPOTKO3aAMKHYTBIM POTOPOM.
CaMOCTOATENBHO MO3HAKOMUTBCSI C MaTEpUaIOM 3TOr0 pasjiesia MOXKHO M0 YYeOHHUKY:
Huxnrenko I'.B. DnekTponpuBoa NMpon3BOACTBEHHBIX MEXAHU3MOB [ DJIEKTPOHHBIA pe-
cypc]: Yuebnoe mocodue. — 2-¢ usf., ucnp. u gom. — CII6.: U3marenscTBo «JIaHbY,
2013. — 224 c

Paznen 3 sBisieTcss OCHOBOMOJAramMIMM IpU U3y4eHUM Kypca. OT Toro, Ha
CKOJIbKO YCHEIIHO CTYAEHTBI OCBOSIT MaTepHall 3TOT0 pasjienia, 3aBUCUT (POpMUPOBAHHE
LEJIOCTHOTO TpeAcTaBlieHus 00 uzyyaemMoil aucuurmiauHe. Ocoboe BHHMaHHWE MpHU
M3YYEHUU pa3fena HEeoOXOAUMO  YICIUTh HW3YYEHUI0 METOAUKU  TOJTY4YEHUs
auddepeHunanbHbix  ypaBHeHU — snemeHtoB  CAP,  metomam peLIeHs
muddepeHnnanbHbIX ypaBHEHUH, TpeoOpa3zoBanuio Jlarmiaca, MOHATHIO MEPEIaTOYHON
(GyHKIIMHA, BPEMEHHBIM U YaCTOTHBIM XapaKTepucTukam 3jeMeHTOB CAY, THUIIOBBIM
3BeHbsi CAP M HX JIMHAMUYECKUM XapaKTEPUCTUKAM, CTPYKTYPHBIM CXEMaM U HX
npeoOpa3oBaHNI0, METOJIaM IOCTPOCHHS MaTEeMaTHUYEeCKMX MoOJele  MalmuH U
MEXaHU3MOB KaK OOBEKTOB YIpaBJiCHHsS. YMETh BBINOJHITh PacdyeT CHUCTEMBbI
ABTOMATUYECKOTO pEryJupoBaHUsl HAa YCTOMYMBOCTh C NPUMEHEHHEM YaCTOTHBIX
KpUTEpUEB. 3HATh METOAbl MOBBIIICHUS KA4e€CTBA YMIPABICHUS M PETyJIHPOBAHUS



aBToMaTU4ecKkoi cucrembl. CamocTosiTeIbHas paboTa Mo U3YyUYEHHUI0 MaTepurana pasjena
JOJKHA  COIMPOBOXKJATHCA  PEIICHHEeM 3aJlad B MporpaMMe JUHAMUYECKOTO
mozaenupoBanus VisSim. Pexomennyemass nureparypa: 1. Pybanos B.I'. Teopus
aBTOMATHUYECKOTO yINpaBiieHUs (MaTeMaTUYECKUe MOJCIIH, aHAIN3 U CUHTE3 JIMHEHHBIX
CHUCTEM): y4. mocoOue Jj1s cTy. Boicil. y4eb. 3aBenenuid. U.1/B.I". Py6anos; BI'TY um.
B.I'. lllyxoBa.- benropoa: u3n. bI'TY um. B.I'. Illyxosa, 2009. — 198c. 2. IloTaneHnko
A.H., Cemepuunn A.H. ABTOMarusauuss W yHOPAaBICHHE MPOU3BOJACTBEHHBIMU
nporeccamMu. MojienupoBaHie JIHMHEWHBIX 3JIEMEHTOB M CHCTEM AaBTOMAaTHYECKOTO
perynu-poBaHusa. MeToaudeckne yKa3aHHWsl K BBIMOJHEHHIO JaOOpaTOpHbIX paboT B
nakere JAMHaMH4YecKoro mojenupoBanus VisSim. / coct.. A.H. Iloramenko, A.H.
CemepnuH, benropon, U3n-so BI'TY um. B.I'. lllyxosa, 2003. — 46c¢.

4-ii pas;men Kypca BKJIIOYaeT B ceOs W3ydeHHe LHUQPPOBBIX YCTPOMCTB U
MUKPOTIPOIIECCOPHON  TeXHUKU. (CaMOCTOATENBbHOE HW3Y4YCHHE aireOpbl JIOTUKH
peKoMeHyeTcsl ¢ mpuMeHeHreMm ydyeOHnoro nocoousi: CmuproB FHO.A., Coxkonos C.B.,
TutoB E.B. OCHOBBI MUKPORJIEKTPOHUKH M MUKPOMPOIECCOPHOM TEXHUKU: YueOHOe
nocobue. — 2-e u3f., ucnp. — CII6.: uznarensctBo “Jlanp”, 2013. — 496c. Kontposepsl
“Siemens LOGO” pekoMeHayeTcs H3y4aTh Ha TMPAKTHYCCKUX 3aHATHIX B
CHELMATIM3UPOBAHHON J1abOpaTOpUM, TI/I€ PACIONOKEHbl JIaDOpaTOpHBIE CTEHIbI U
[13BM c¢ ycraHOBJIEeHHBIM mporpaMMHbIM obOecrieuenneM LOGO Soft Comfort.
W3ydenne s36IKOB MPOTPAMMUPOBAHMS PEKOMEHIYETCSI IPOBOAUTH C UCTIOIB30BAHUEM
MYJIBTUMEINA - MIPOEKTOPA C MHTEPAKTUBHOU NTOCKOW. PexoMeHmyemass crpaBo4yHas U
HOpMaTHBHasi JUTepaTypa. PyKOBOACTBO mMOiB30BaTeNs MO MPOTPAMMHPOBAHHUIO B
nporpamme LOGO! Soft Comfort; PykoBoxacto mo pabdore ¢ I[IJIK Siemens LOGO!

JlaGopatopHble pabOT BBIMOJHAIOTCS € HCIOJIb30BAHUEM METOJIMYECKUX
yKazaHuii: 1. DJEKTPUYECKHUE MAIIWHBI: METOIWYECKHUE YKa3aHWsS K BBITIOJTHEHHUIO
nabopatopHbix pabot/ coct.:A.U. Jlumapos, @.M. I'pedenuyk, H.b. Cubupuena u ap.. —
benropon: U3n-Bo BI'TY, 2009. — 64c. 2. D1eKTponpuBOa: METOAUYECKHE YKa3aHUS K
BBITIOJIHEHUIO J1a0opaTtopHbIXx padot/ coct.:A.H. Cemepnun, A.H. [loranenko, A.W.
JIumapos, @.M. I'pebenuyk. — benaropoa: U3n-so BI'TY, 2010. — 89c.



