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He.]'lb OCBOCHUA JUCHUIIJIMHBI

[ToaroroBka K MPOEKTHO-KOHCTPYKTOPCKOW MAESTEIbHOCTH, CBA3AHHOW C MPOECKTHPOBAHUEM
U(POBBIX ~ CHCTEM  aBTOMATHYECKOTO  YIpaBJCHUS Ha  0a3e  MHUKPOKOHTPOJUICPHBIX,
MUKPOMPOIIECCOPHBIX M KOMIBIOTEPHBIX YCTPONCTB JUIsl TOBBIICHUS PPEKTUBHOCTH MPOU3BOICTBA
MPOAYKIIMH C ONTUMAJIBbHBIMU TEXHUUYECKUMU MOKa3aTEISIMHU.

3amaun mnpodeccuoHanbHOM aestenbHOocTH OOII BO, K pemieHuto KOTOPBIX TOTOBSTCS
CTYJICHTBI B pAMKaxX OCBOCHMUSI TUCIUILIAHBIL:

- y4JacThe B pacyeTax MU MPOEKTHUPOBAHUU OOBEKTOB MPO(ECCHOHATLHOW NEATEIbHOCTH B
COOTBETCTBUM ¢ TexHuueckuM 3amanueM (IIpodeccronanvupiii cranmapt «40.178. Cnenmanuct B
o0JacTd MPOEKTHPOBAHHS  aBTOMATU3MPOBAHHBIX CHCTEM  YIOPABIEHUS  TEXHOJIOTHYECKUMU
MpoLeccaMmm»);

3anauu U3y4eHus! TUCHUIUIUHBL:

- U3y4eHUE TEOPETHYECKUX OCHOB aBTOMATHUYECKOTO VIPABICHHS B MH(PPOBBIX CHCTEMAX,
METOJIOB aHaju3a U cuHTe3a MUppoBeix CAY;

- (opMupOBaHHE TMPAKTUYCCKUX 3HAHWW M HABBIKOB IO IOCTPOCHUIO U HCCIEIOBAHUIO
npoueccoB ¢ poBbix CAY;

- opmupoBanme KoMIieTeHITMH y oOydatonuxcs cormacio OC HUAY MUDU.

Mecto nucuuniuubl B cTpykrype OOII BO

Jns u3yyenus aucuuiuinHbl «L{ugppoBble cucTeMbl aBTOMAaTHUECKOTO YNPAaBIECHUS» CTYACHT
JOJDKEH: 3HaTh OCHOBHbBIE 3aKOHBl €CTECTBEHHOHAYYHBIX JAHWCLUHUIUIMH, COBPEMEHHbIE TEHICHIIMU
pasBUTHS  DJCKTPOHUKH, M3MEPUTEIFHOW W  BBIYMCIUTEIBHONW TEXHUKH, WH(OPMAIIMOHHBIX
TEXHOJIOTUH B  CcBoed  IpOPECCHOHATBHOM  AEATENbHOCTH, OCHOBBI ~ QJITOPUTMHU3ALUN U
[IPOrpaMMUPOBAHUS, YMETh IPUMEHSITh METOJbl MaTeMaTHYECKOrO0 aHaliu3a U MOJEIUPOBaHUS,
TEOPETUYECKOTO0 U DKCIEPUMEHTAIbHOIO HCCIIENOBaHMS, BJIAJETh METOAMKOM IOMCKA, XPAHEHUS,
00paboTKK W aHanu3a WHGOPMAIMK U3 PA3IUYHBIX MCTOYHUKOB W 0a3 NaHHBIX, MPEICTABISATH €€ B
TpeGyeMoM opmare ¢ UCHOIb30BaHUEM HH(OPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH,
METOJIaMU TEOpUU AaBTOMATHYECKOI'O YIpPaBJIEHHUS B OOJACTH HUCCIEIOBaHMS JMHEMHBIX CHCTEM
aBTOMATUYECKOT'O YIIPABJICHUS.

[lepeueHp AMCUMILINH, YCBOGHHUE KOTOPBIX CTYIEHTaMU HEOOXOAMMO Il M3Y4YEHMs JTaHHOU
IMCUUIUTMHBL: MoaenupoBaHue nporeccoB U cucteM / OCHOBBI MOJIETUPOBaHMs cucteM, MaremaTHka,
dusuka, MaremaTuvyecKkue OCHOBBI OOIIEH TEOpHMHM M KOHEYHBIX aBToMaroB / Maremaruieckoe
ONMCAaHNE CUTHAJIOB U CUCTEM, JJIEMEHTHI U YCTPONCTBA aBTOMAaTUKU, METpOJIOTrHsl U U3MEPUTEIbHAS
TexHuka, Teopus  aBromaruueckoro  ympamieHus, LludpoBas  oOpaboTka  cHUTHAJIOB,
MUKpPOKOHTPOJUIEPHI U MUKPOIIPOLIECCOPHI B CUCTEMAX YIPABICHUS.

OcBoenne aucuumiauHbl  «l{udpoBrie cucTeMbl aBTOMAaTHMYECKOIO  YIPABIEHUS» B
MocJeylomeM Heo0X0AUMO NpU HM3y4eHHH IUCHMIUIMH «IIpoekTupoBaHME cHCTEM YHpaBJICHUS U
KOHTpPOJIs», «POOOTOTEXHUYECKHE CUCTEMBbl U KOMIUIEKCBD»; MPU MPOXOXKACHUU MPOU3BOJICTBEHHOU
(TEXHOJIOTUYECKOH) M TMPOM3BOJACTBEHHOW (IPEIAMIUIOMHON) TPAaKTHUK, a Takke B paMKax
['ocynapcTBEHHOM UTOrOBOM aTTECTALINU.

OO6oO0uieHHble  TPYAOBbIE  (YHKIIMHM, KOTOpPBIE CMOXET TOJHOCTbIO WM YacTUYHO
MIPOJIEMOHCTPUPOBATH CTYIEHT IPU OCBOCHUU JAHHOW AMCLUILINHBIL:

- Ilpodeccuonanbubiii cranmapt «40.178. Cneuumamuct B 00JaCTM  HPOEKTUPOBAHUS
aBTOMATHU3HPOBAaHHBIX CHCTEM YIpPaBJIEHUs TEXHOJOrm4yeckumu mporeccamm» A/04.6. PazpaboTka
MPOCTHIX y3JI0B, OJIOKOB aBTOMAaTU3MPOBAHHBIX CUCTEM YIPABICHUS TEXHOJOTHUECKUMH MPOILECCAMHU.

Komnerenuuu oOyuawmerocs, (opmupyembie B pe3y/jbTaTe OCBOCHUA

AUCHUIIJINHBbI
B mnporecce ocBoeHMs NaHHOW JUCUUIUIMHBI y CTYAEHTa (GOPMUPYIOTCSA CIEAYIOLIUE
KOMIIETEHIINH:



obmenpodeccuoHaIbHbIC

Koz HanmMenoBaHue KOMITETEHITUN WNHauKaTopsl JOCTUKEHHSI KOMITETEHITUN
KOMITCTCHITHH
OIIK-1 Cnocoben ananusupoBath | 3-OIIK-1 3HaTh: NpUHUIKIBI MOCTPOEHUS] CUCTEM
3amaun MPOQECCHOHANBHON | yIIpaBICHUS
NEITEILbHOCTU Ha  ocHoBe | Y-OIIK-1 YMers: aHanu3upoBath 3aa41
MOJIOKEHUH, 3aKOHOB U | yIIpaBICHUS B TEXHUYECKUX CUCTEMAX
METOJIOB B oOmactu | B-OIIK-1 Baagers: 0a30BBIMM  3HAaHUSIMH O
€CTECTBEHHBIX HayK U | TUTIOBBIX TEXHUYECKHX CPEIICTBAX ABTOMATUKU U
MaTEeMaTHKU yIpaBICHUS
OIIK-2 Criocoben dbopmynupoBath | 3-OI1K-2 3HaTh: OCHOBHBIE MPUHIIUIIBI U METOIBI
3a/1auun npodeCcCUOHAIBHON | TOCTpOCHUS ((hopMaTU3aIii) U UCCIEIOBAHUS
NESITEIbHOCTH  Ha  OCHOBE | MAaTEMaTHYECKHX MOJICICH CUCTEM YIIPaBIICHUS,
3HAHUH, npoUIbHBIX | UX (POPMBI IPEICTABICHUS U TPEOOpa3oBaHus AJis
pa3zesioB MaTEeMaTHYECKHX U | LeJeH ympaBIeHUS
€CTECTBEHHO-HAyYHBIX VY-OIIK-2 YMeTh: AeMOHCTPUPOBATH HABBIKU
JUCITUTUIAH (MOTYJICH ) UCTIOJIb30BaHUs 3HAHWUH (PU3UKH U MATEMATHKU
JUISL pEIIeHHUs 3a/1a4 TeOPETUYECKOro U
NPUKIIAJHOTO XapaKTepa
B-OIIK-2 Bnanets: aHAITUTUYECKUMU u
YHUCIIOBBIMH METOJAMHU JIJISl PacyeTa TEXHUYICCKUX
apaMeTpoOB CUCTEM
OIIK-3 Criocoben ucnonb3oBath | 3-OI1K-3 3HaTh: yCTPOHCTBO OCHOBHBIX THITOBBIX
dbyHIaMeHTallbHbIe 3HAHUS IS | TEXHUYECKUX CPEJICTB aBTOMATHUKU U YIIPaBICHUS,
pemieHnss  0a30BBIX  3ajad | amlapaTHBIC W MPOTPAMMHEIE CPEACTBA CUCTEM
yOpaBiIeHUS B TEXHUYECKUX | YIIPaBICHUS
cucreMax c nenbto | Y-OIIK-3 YMmeTb: BBITOIHATD IPOEKT
COBEPIICHCTBOBAHUS B | TEXHUYECKOT0 00eCrevYeHHs CUCTEM YIIPaBIICHUS
npodeccuoHanbHOM Ha 0a3e TUMOBBIX IPOrpPaMMHO-aNNapaTHIX
JESITENIbHOCTH KOMILIEKCOB
B-OIIK-3 Bnaners: HaBbikamu paboThl ¢
COBPEMEHHBIMH allMapaTHBIMU U IPOTPAMMHBIMU
CpEIICTBAMU MCCIICAOBAHUS U TPOSKTUPOBAHUS
CUCTEM YIpaBICHUS
OIIK-4 Cnocoben ocymiecTBIATh | 3-OI1K-4 3HaTh: TUIIOBBIE KPUTEPUH OLIEHKU
OIICHKY a¢pdexTuBHOCTH | 3HPEKTUBHOCTH KaK TEXHUYECKHUX CHCTEM, TaK U
CUCTEM yIIpaBJIeHUs, | IPOU3BOACTBEHHOIO IIpoIecca
pa3zpaboTanHbix Ha ocHOBe | Y-OIIK-4 YMeTs: mpaBHiIbHO HHTEPIPETUPOBATH
MaTEeMaTHYECKUX METOJIOB pe3ysbTaThl aHanu3a 3PPEeKTUBHOCTH
MOJTyYEHHBIX PE3yIbTaTOB
B-OIIK-4 Bnagetb: MeTOOUKAMH  aHajus3a
YCTPOMCTB W CHCTEM 1O TEXHUYECKHUM U
9KOHOMHYECKUM KPUTCPHUSIM
OIIK-11 CriocobeH moHuMaThb 3-OIIK-11 3HaTh: NpUHIMIBI pabOTHI

MPUHIIMIIBI paOOTHI
COBPEMEHHBIX
MH(}OPMaILlMOHHBIX
TEXHOJIOTUH U UCTIOIb30BATh
UX ISl peIIeHUs 3a1a4
npoheccCuoHaNBHOM
JeSITeTbHOCTH

COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUN 1
CHoCOOBI MX UCMIONIb30BAHUS IS PEIICHUS 33129
npo¢eCCHOHATBHON IEATETLHOCTH

V-OIIK-11 YMeTh: BIOMpaTh COBPEMEHHBIE
MH(}OPMAaLIMOHHBIE TEXHOJIOTUU U UCTOIb30BaTh
WX JUIS pelieHus 3a/1a4 mpoeCcCHOHATBHON
JeSITeIbHOCTH

B-OI1K-11 Brnagets: HaBbIkamMu pabOTHI €




COBPEMEHHBIMH UH()OPMALIMOHHBIMU
TEXHOJOTHSIMH U CITIOCOOAMH UX UCTIOIh30BAHUS
JUISL pellieHus 3a1a4 npodeccruoHalbHON

JIESITEIbHOCTH
npodeccuoHanbHbIe
3anaun
Kon n
npodeccuoHanbH OObeKT umm WNHaukaTopel TOCTUKEHUS
o HaVMEHOBAaHUE
O 1eATENIbHOCTH | 00JacTh 3HAHUS KOMITETEHIIUH
KOMIIETCHIIMH
(L)

VYyacrtue B | Cucremsl u | [IK-3  Cnocoben | 3-11K-3 3Harh: mpuHIMIBI PAOOTHI

pacueTax U | CpeacTBa OCYIIIECTBIISATh TUTIOBBIX MPOrPAMMHO-AIAPATHBIX

MPOEKTUPOBAHUM | aBTOMATHU3alMK, |cOOp W  aHamu3 | KOMIUIEKCOB U YCTPOWCTB

00BEKTOB yIIpaBJICHUS, JIAHHBIX st | Y-IIK-3 YMets: ocyniecTBiasTs cOop

npodeccuoHanbH | KOHTPOJIS, pacuera, Y QHAJIU3 UCXOJIHBIX TaHHBIX JJIs

Ol N1eATEIbHOCTU | TEXHUYECKOTO IIPOU3BOJIUTH pacueTa u

B COOTBETCTBUM C | JMATHOCTUPOBAHU | pacUeThl U | IPOEKTUPOBAHUS CUCTEM U CPEJICTB

TEXHUYECKUM U MIPOEKTUPOBAHUE aBTOMAaTHU3ALMU U YIIPABICHUS

3aJJaHuEM nH(OPMAIMOHHOT | OTAeNbHBIX 0110Kk0B | B-ITK-3 BiageTs: coBpeMeHHBIMU

0 obecrieueHus u YCTPOMCTB | KOMIIBIOTEPHBIMU CPEACTBAMU

CUCTEM aBTOMATU3ALUU U YIIPaBICHUS IS
aBTOMAaTU3allMd U | IPOBEICHUS MPOEKTHO-
yIpaBJICHUSL. KOHCTPYKTOPCKUX M3bICKAHUU

33[{3‘11/1 BOCIIMTaHMS, p€ain3yeMbI€¢ B paMKaX OCBOCHUSA TUCHUIJIMHBI

BosJieuenue B

. Hcnoab3oBaHue
Hanpasnenue | Co3nanue ycJjoBHii, PA3HOILIAHOBYIO
BOCIIMUTATEJIbHOI0 NOTEHI[HAJIA
/ nean olecreynBalOUX . BHEY4eOHYI0
Y4eOHO JHCIUTITTHHBI
AesITeJIbHOCTh
IIpodeccuona | - popmupoBanue Wcnonp3oBanue BocnurarenbHoro | 1.Opranuzanus
JIbHOE H ri1y00KOro MOTEHIIAAJa JUCLIUIUINH Hay4HO-
TpyaoBoe IIOHUMaHUs €CTECTBEHHOHAYYHOI'O U NPaKTHYECKUX
BOCIIUTaHHUE COLIMAJIbHON POJIH o01enpopeccuOHaTbHOTO MOAYNS | KOH(pepeHUui u
npodeccun, TUISL: BCTpPEY C BEAYIIUMHU

IMO3UTUBHOUN U
AKTUBHOW YCTaHOBKH
Ha [IEHHOCTHU
n30paHHON
CIELIMAIBHOCTH,
OTBETCTBEHHOT'O
OTHOILIEHHUS K
npodecCuoHATBHON
NESATENBHOCTH, TPYAY
(B14)

- (hopMUpPOBaHMS TO3UTHBHOTO crenualIncTaMu
OTHOIIEHHUS K Npodeccun IpeapUsITHIA
UH)XeHepa (KOHCTPYKTOpa, ropoja u
TEXHOJI0ra), IOHUMAaHUs ee BETEpaHaMu

COLIMATIbHOW 3HAYMMOCTH U POJIU B
o01ecTBe, CTPEMIICHHS CIIEIOBAThH
HOpMaM TIPOo(heCCUOHATTEHOM STUKU
MTOCPEJCTBOM KOHTEKCTHOTO
o0OyueHus1, pelIeHH s MPaAKTUKO-
OPUEHTUPOBAHHBIX CHTYAI[HOHHBIX
3amad.

- popMHUPOBaHUS YCTOMUHUBOTO
MHTEpeca K mpodeccHoHaTbHOMI
JEeITEIbHOCTH, CLIOCOOHOCTH

aTOMHOM OTpPACIIH.

2. Opranuzanus u
IpoBe/IeHHUE
MPEIMETHBIX
ONTUMITUAJ U YIACTHE
B KOHKYpCax
npogeccuoHaIBLHOTO
MacTepCTBa.
3.Yyactue B
€KETrOIHBIX aKITUSIX

KPUTHYECKH, CAMOCTOSATEIILHO CTYICHYCCKHUX
MBICJINTH, IIOHUMATh 3HAYUMOCTH CTPOUTCIIbHBIX
npodeccru NOCPEACTBOM OTPSIJIOB




OCO3HAHHOTO BBIOOpA TEMATUKH
MIPOEKTOB, BHITIOJHEHHUS TPOEKTOB C
Moceayromen myoanaHon
MPE3EHTALNEN PE3YIbTATOB, B TOM
yuciie 000CHOBaHUEM HX
COLIMAJIBHOW U ITPAKTUYECKON
3HAYMMOCTHY,;

- opMupoBaHUS HABBIKOB
KOMaHJHOU padoThbl, B TOM UHCIIE
peanu3alnnm pa3IunyHbIX
MIPOEKTHBIX poJeil (uaep,
WCIIOTHUTEIb, AaHAJTUTUK U TIP.)
IIOCPEICTBOM BBIITOJTHEHUS
COBMECTHBIX IPOEKTOB.

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTLIHHBI

JucuuminHa npenoaaercs CTyleHTaM B 7-oM ceMecTpe. O0mmas Tpy10eMKOCTb JAUCHUIUIMHbI
COCTaBJISIET 6 3aUeTHBIX eNUHHIIEI, 216 ak. Jaca.

KaJjiengapHbli IUIaH

Ne Ne HaumenoBanme pa3jaena Buabl yuyeoHoit ATTecTa Makcu
P (TemMbl) JAUCUMILIIMHBI AesITeJIbHOCTH (B Yacax) nus MaJib-
a e pa3aeia HBI

@ L
3 M 2 = (popma) 0as
i bl 2 $ 3a
e = = E pasien
a e = 3 <
o & [%=) [+ @]
a > G) < (=" A
m | B = = @)
1 paspen. OcnoBHble noHATHA HUGPOoBBIX CAY
1 1 DyHKIHOHATIbHAS CXeMa
uudposoit CAY.
MHAMHYECKHE
A 20 2 | 4 | 4 |19
XapaKTEePUCTUKU

JIMHEWHBIX HUMITYJIbCHBIX
CHUCTCM YIIPaBJICHUA.

1 2 OKCTpamnosaTop
HYJIEBOTO TIOPSJIKA.
CBoiicTBa JUCKPETHBIX
nepeaTOYHbIX QYHKIIHM.

25 | 2 4 19

1 3 CrpyKTypHBIE
NpeICTaBICHUS
IU(POBBIX CUCTEM. 29 2 4 4 19
Y CTOMYMBOCTD TUHEUHBIX
U(PPOBBIX CUCTEM.

1 4 bununeitnoe Kl 30 6.
npeoOpazoBaHue. o5 5 4 19
[Tpeobpa3zoBanue
Tacrtuna.

2 pazaen. Mertoabl cuHTe3a M peajausanus uugpossix CAY

2 | 5 | Cunres numeitnbx (29 2 | 4 | 4 [19] |




M (PPOBBIX CHCTEMAX.

2 6 MonanbHbIil METOL
cuHTe3a. OneparopHas 25 2 4
poneaypa.

19

2 7 MatpuaHas nporeaypa
MOJAJIBHOTO METO/a 29 2 4 4
CHHTE3A.

19

2 8 Peanmu3anus mudpoBeIx

CAY 25 | 2 4

19

K2 30 0.

Bu/1 IpoMeKyTOYHO# aTTeCTAIIMH 216 | 16 | 32/10 | 16/6

152

IK3aMeH 40 0.

Ki1- xomioxkBuym

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMBI JJeKINH.
Bomnpocel, oTpadaTbiBaeMble Ha JIEKIHUH

Bcero
JacoB

Yyeono-
METOANYEeCKoe
o0ecreuenue

1

2

3

DOYyHKIUUOHAIBbHAA cXeMa HM(POBOH CHCTEeMbl ABTOMATHYECKOI0
ynpasJjienusi. [lonstue uudpoBbIX cHUCTEM yHpaBlieHUS. DIEMEHTHI
KOMOWHHUPOBAHHOM CHUCTEMbI YIIPABJICHHUS.

JIuHAMHYeCKHe XapPaKTepPUCTUKU JIHMHEHHBIX HMMIIYJIbCHBIX
cucrem ynpasjenusi (JIUC). Ilonstue pa3sHOCTHBIX YpaBHEHUH.
[TommydeHue pa3HOCTHBIX YPaBHCHHM dYepe3 IMepeXOaHble (YHKIUH.
[TpuOnKeHHbIN cr1oco0 MOTyYeHHs] PA3HOCTHBIX YPaBHEHHI.

2

1-23

IJKCTPANOJIATOP HYJAeBOro mnopsiaka. @OyHKIUMOHAIbHAs CXeMa
AKCTPANOISITOPa HYJEBOrO TMOpsSAKa. AHaIUTHYECKas MOJENb
dopmupyromero  ¢unbTpa. BpiBog mepegaToyHol  QyHKIUH
dbopmupytomero ¢uiabTpa. CTPYKTypHash cxeMa 3KCTParojsiTopa
HYJIEBOTO MOPsIZIKA.

Merton z-npeodpa3oBaHus

CBoiicTBa JHUCKPETHBIX MEpelaTOYHbIX (YHKLHUH. CaoiicTBa
JUCKPETHBIX Tepenatounbix ¢yHkuuid. Kosdduuuent ycunenus
cTaTuueckoro ooObekta. llepexon oT mnepenaToyHo (GYHKIUU K
pasHOCTHOMY ypaBHeHHI0. OOpaTHOe Z-peoOpazoBaHHUe.

1-23

CrpykTypHble mnpeacraBiaeHuss HHPPOBBIX cucreM. [IpaBuna
npeoOpa3oBaHus CTPYKTYPHBIX CXEM JIMHEHHBIX JIHUCKPETHBIX
cucteM. [locienoBarenpHOE COEAMHEHNUE IBYX JUCKPETHBIX 3BEHbEB.
[TocnenoBarenbHOE COEAMHEHHME JBYX HENPEPBIBHBIX 3BEHBEB
pa3fesIeHHBIX IKCTPANOJISITOPAMH HYJIEBOTO HOpsJKA.
ITocnenoBarenbHOE COEAUHEHHUE IBYX HENIPEPBIBHBIX 3BEHBEB.
VYcroitunBoCcTh JHHEMHBIX IMGPOBBIX cucteM. OOmee ycioBue
ycroifunBocTd. ['eomerpuueckass MHTEpIIpeTanusi OOLIero ycIOBUs
ycrounBoctu. Kpurepun: lypa, [lyp-Kona.

1-23

bununeitnoe mnpeoOpasoBanme. I[lponenypa  uCHoOab30BaHUS
oununeliHoro nmpeobdpasosanus. Teopema Kotenpnukona-1llenHoHa.
[Ipeo6pazoBanne Tactuna. [lopsnok mpoBeneHus: mpeodpazoBaHUl
Tacrtuna.

1-23

Cunre3 JuHelHbIX HUGPOBBIX cHcTeMaxX. 3ajaya CHUHTE3a.
VYrpaBnsieMOCTh JUMHEHHBIX HUMITYJIbCHBIX CHUCTEM. YTPaBIsIEMOCTh
MHOTOKaHaJIbHOTO 00BEeKTa. HaGmonaeMocTh JIMHEMHBIX
UMIYIBCHBIX cucTeM. Habmo1aeMocTh MHOTOKAaHAIBHOTO O0OBEKTA.

1-23




MopaabHblii  MeTOoa cuHTe3a. OmneparopHass mnpoueaypa. 2 1-23
Acratnueckas npoueaypa. Cratuueckas Npolenypa MOAAIbHOTO
MeToAa CHUHTe3a. MarpuuHas mpoleaypa MOJAIBHOIO METoja
CUHTE3A.
MarpuyHasi  mpoueaypa  MoOJAJBLHOIO  MeTOAa  CHHTe3a. 2 1-23
Peanusanug craTMkd B < MHOTOKaHalbHOW cucreMme. CuHHTE3
OJIHOKAHAJbHBIX  ACTaTMUECKUX CHCTEM C  HCIIOJIb30BaHHEM
MaTPU4YHOU MPOLIEAYPBI.
Peasm3zanusa  wmdpoBeix CAY. IUIK wu  cpenpl  ux 2 1-23
OpOrpaMMHUpPOBaHUs. YCTpPOHCTBa BBOAA-BbIBOAA. HTEpdeichl.
SCADA-cuctembl
IlepeyeHb NPAKTHYECCKUX 3AHATHH
Tema npakTuyeckoro 3ausitus. Bonpocsl, Bcero Yaetuo-
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHH 4acoB METORIICCKDe
ob0ecrieyenune
1 3

Pacuyer nepenaroyHbix pyHKUMI 3JIeMEHTOB HM(PPOBBIX CHCTEM. 4 1-23
W3yuenue nopsaka pacueTa nepeaaTouHblx GyHKIUN 3JIEMEHTOB
UG POBBIX CUCTEM aBTOMAaTHYECKOTO YIIPABICHUSI.
AHAJIN3 YCTOWYNBOCTH HU(PPOBBIX CHCTEM ABTOMATHYECKOTO 4 24
peryjupoBanus. l3yuenue KputepueB yCTOMUMBOCTH,
UCHOJIb3YEMbIX JUIS UCCIIe0BaHMSI LU(POBBIX CUCTEM
aBTOMATHYECKOTO YITPABIICHHSL.
Pacuer noka3zareeii kadecTBa nudpoBbIX cucTeM. [Topsimok 4 1-23
pacuera nmokasaresei KadecTBa IHU(PPOBBIX CUCTEM
aBTOMAaTHYECKOI0 yIpaByieHUsl. MeTo/bl ylydlleHus oKa3aTenen
Ka4yecTna.
CuHTe3 JIMHEeHBIX HMITYJIbCHBIX CHCTEM MOJAJbHBIM METOI0M. 4 1-23
W3yuenne mopsiaka cuHTe3a NU(POBBIX CHCTEM aBTOMATHYECKOTO
yIIpaBJIeHUs] MOJIETbHBIM METOJIOM C MCIIOJIb30BaHHEM
MaTeMaTHYECKUX PEaKTOPOB.

Ilepeyenb 1a00paTOPHBIX PadOT

N Bcero Yueono-
Tema n1aGopaTopHoii padoThlI. MeTOoAMYeCcKoe
uacos obecrneyenne
1 2 3

N3ydyenne xommnoHeHTOB jabopaTopHoro cteHna. Msyuenue ITJIK 4 1-23
110-220.30. M3yuyenue nanenu onepatopa rpaduueckoii CII 304-b.
W3zyuenne momyist BBoa-BeiBoga MB 110-220
ABTOMaTHUYECKOE PETYIMPOBAHUE TEMIIEPATYPHI BOJIbI 4 1-23
ABTOMaTHUYECKOE PEryIMPOBAHUE YPOBHS BOJBI B PE3EPBYaApe 4 1-23
ABTOMaTHYECKOE PETYIHMPOBAHNE JaBIICHHUS BOJIBI B pe3epByape 4 1-23
ABTOMaTHYECKOE PEryJIMpOBaHUE pacxoia BObI, MOCTYMAOMEH B 4 1-23

pe3epByap




N3yuenne koMmoHeHTOB jabopaTopHoro creHnaa. Perymstop TPM
151 u nporpamma Konduryparop

1-23

UccnenoBanue CAP Temneparypsl neun Ha 0aze perynsaTopa cepuu
TPMI151.

1-23

[Iporpammuoe ynpasinenne CAP TemnepaTypbl eyu.

1-23

3aaHus I CaMOCTOATEIbHON Pa00ThI CTYACHTOB

Bonpocs! 1J1si caMOCTOATETbHOTO H3YYeHUsI
(3apanmus)

Bcero
4acoB

YuebHo-
MeTOANYecCKoe
odecreyeHue

1

2

3

KomOuHMpoBaHHOE U MOC/Ie10BATEIbHOE YIIPABJIEHHE.

OCHOBBI TCOpHUHN MNCPCKITOYATCIILHBIX CXCM. HOpSII[OK COCAUHCHUA
9JIEMEHTOB B (DYHKIIMOHAIBHBIX CXEMaX CHCTEM aBTOMAaTHYECKOTO
YIIPaBJICHHUS.

12

1-23

AHAINTHYECKHE METOIbI MOCTPOEHHSI PeryJsiTopoB HuGPOBHIX
CHCTEM /IJIs 00beKTOB U BHEIIHUX BO3/IEHCTBHII ¢ M3MEPUMbIMH
COCTOSTHUSIMH.

OcobeHHOCTH 3aJjaHusl MATPUIl ONMMCAHUS STAJOHHOW MOJEIH IS
JMCKPETHBIX CUCTEeM. VcIonib30BaHHE CTAaHIAPTHBIX OJMHOMOB IS
3aJJaHusI JKeNaeMbIX KOpHEH (K03 pHUIMeHTOB XapaKTepuCTHIECKOTO
MOJIMHOMA), 00CCIIeYHBAIOIINX TPeOyeMble MMOKa3aTed KayecTBa B
3aMKHYTBIX CUCTCMAX.

12

1-23

AHaINTHYeCKHe MeTOAbl MOCTPOCHHSI PeryJsiropoB HUGpPOBLIX
cucreM s  00bEeKTOB W  BHEIIHHX BO3leilicTBHMH ¢
OrpAaHMYEHUSIMHM HA M3MepsieMble NlepeMeHHbIe.

YCTpOHCTBO  OLEHKM  MOJHOM  pasMEpPHOCTM U CIOCOOBI
npoekTupoBanus. IIpoekTupoBaHne NMHAMHUYECKOTO PETYIATOpPA C
YCTPOMCTBOM OIIEHKM HOJIHOM Pa3MEpHOCTH.

12

1-23

CucreMbl NPOCTPAHCTBEHHOIO CJIEKECHUS.
Mogenu cucteM MPOCTPAHCTBEHHOTO ciexeHus. CUHTE3 JIMHEHMHBIX
PETYISATOPOB JIJIsl CHCTEMBI TPOCTPAHCTBEHHOTO CIIEKEHUS.

12

1-23

MaremaTuiecKkue Mo/1eJii JUCKPETHBIX 00beKTOB M INCKPETHBIX
NMPOLECCOB BHELIHUX BO3/1CHCTBHIA.

@®opmbl 337aHUd  YpaBHEHHM JBUKEHHS JTUCKPETHOIO OOBEKTa
(cucTembl) B BUJIE PA3HOCTHBIX YPaBHEHUH.

12

1-23

YcroiunBocTh HM(PPOBBIX (AUCKPETHBIX) CHCTEM.

Meron JIsnyHoBa [u1s aHaiIM3a CBOKMCTBA YCTOMUYMBOCTU JIUCKPETHBIX
cucrteM. YpaBHeHus JIsmmyHOBa 11 aHAIM3a CBOMCTBA YCTOMYMBOCTH
JIMHEUHBIX JUCKPETHBIX cucreM. YpaBHeHus JlsmyHoBa Kak
KPUTEPUM  PACHOJIOKEHUST KOPHEM 3aMKHYTOM  CHUCTEMBbI B
OTpe/ieIeHHBIX 007acTAX KOMIUIEKCHON IUIOCKOCTH BHYTpH (BHE)
€IMHUYHOTr0 Kpyra C IEHTPOM B Hayajie KOOPJUHAT.

12

1-23

ApXHMTEKTypa aBTOMAaTU3UPOBAHHOM CHCTEMbI

[Ipocreitmmii Bapuant ACY TII ¢ ogHUM KOMIBIOTEPOM U OJHUM
YCTPOMCTBOM BBOAA M BbIBOjAA. TpeboBanust k apxutektype ACY.
Pacnipenenennple  cucTeMbl aBTOMaTth3auud.  MHOroypoBHeEBas
ApXUTEKTypa

12

1-23

IIpombinieHHBbIE ceTH U UHTePdeichl
OOue cBeAeHHS O MPOMBIIUIEHHBIX ceTsX. Mogens OSIL

12

1-23




HNutepdeticet RS-485, RS-422 u RS-232. Uurepdeiic "TokoBas
nemia". HART-nporokon. CAN.

KoHTpoJuiepsl AJisl cUCTeM aBTOMATH3AIUH 12 1-23
[Iporpammupyemble Jioruyeckue KoHTposuiepbl. Kommbrorep B
CHUCTeMax aBTOMAaTH3alluU. Y CTPOICTBa BBOJa-BbIBOJIA

Oo0mme ceeaenusi o nporpammupoBanuu IJVIK 12 1-23
Crpykrypa u coctaB IUIK. HWuarterpamua IUJIK B ACVYTIL
Texuonorusst OPC. OcnoBHble npuHIHUIE cTangapta MOK 61131-3.
SCADA-nakeTsl

Kommuiexe CoDeSys 16 1-23
Kommonentsl opranusanuu  mnporpamm (POU). Tumbl 1aHHBIX.
[Tepemennsie. CTpykTypa nporpammuoro odecrieuerus [1JIK.

Aszpiku MOK 61131-3 16 1-23
Huarpammbr SFC.  Cnmcok mHcTpykuuid IL. CTpykTypupOBaHHBIN
tekct ST. Peneiinpie nuarpammel  LD.  ®yHKImoHanbHBIC

nuarpammbsl FBD.

PacueTrHo-rpaduyeckasi padora me npexycMoTpeHa yueOHbIM IIAHOM

KypcoBasi padora

KypcoBas pabGora Ha TeMbl «AHanMM3 M CUHTE3 LU(PPOBOM CHUCTEMBI ABTOMATHYECKOTO
yIIpaBJIeHUs» BbINOJHsAETCS B 7 cemecTpe. OCHOBHOM 1€JIbIO BBIMIOJIHEHUS KypCOBOM paboThI SBIISIETCS
3aKpEIUICHUE Ha NPAKTUKE 3HAHUM, ITOJIYYEHHBIX CTYJAEHTOM IIPU U3YyYEHHUH AMCLUIUIMHBI, pa3BUTHE
HaBBIKOB CHHTE3a LU(POBBIX CUCTEM aBTOMATUYECKOI'O YNPAaBJIEHUS HAa KOHKPETHBIX NpHUMEpax M
3a/1a4ax, MPOBEJCHUE PACUETa XapaKTEPUCTUK CUCTEM U KOPPEKTUPYIOLIEr0 YCTPOKUCTBA.

B nmpomecce BbImONHEHHsT KypcoBOW palOThl CTYAEHT JOJDKEH IPOJEMOHCTPUPOBATh
CIOCOOHOCTh CAMOCTOSITETILHO BBINOJHATH THUIOBBIE 33JaUl aHAJIM3a U CUHTE3a CUCTEM YIPAaBIICHUS,
IIPUMEHATHh pa3JINYHbIE KPUTEPUM YCTOWYMBOCTH CHUCTEM, OIPENEIATh II0KA3aTelnd KayecTBa
YIPaBIECHUS.

BapuanTtsl TeM KypcoBoi paboThI

1. Lludponas cucremMa aBTOMaTHYECKOT'O PETYIMPOBAHUS TEMIIEPATYPHI B TOMEILIEHHUH.

2. Mudposas cucrema aBTOMaTUYECKOTO PETYIMPOBAHMS TEMIIEPATYPHI B IIEUH.

3. Lludposas cucremMa aBTOMaTHYECKOT'O PETYIMPOBAHUS YITIOBOM CKOPOCTH 3JEKTPOIPHBOJA
ITIOCTOSTHHOT'O TOKa.

4. lludpoBas cucTeMa aTEeMAaTUYECKOTO PETYJIMPOBAHUS TEeMIEPaTypbl TEIUIOHOCUTENS
3€pHOCYILINIIKH.

5. lludposas cucrema aBTOMaTUYECKOTO PEr'YIUPOBAHUS YaCTOTHl CHHXPOHHOI'O TeHepaTopa.

6. [ludpposas cuctema aBTOMaTHYECKOIO PETYJIMPOBAHUS TEMIIEPATYPhI BO3/4yXa B TEIUIUIIE.

7. Lludposas cucteMa aBTOMaTUYECKOTO PETYJIMPOBAHUS TEMIIEPATyphl BO3/1yXa, 10aBaEMOT0
B 3€pHOCYIIHJIKY.

8. Lludposas cucrema aBTOMaTHYECKOTO PETyIMPOBAaHUS TEMIIEpaTypbl B aTMOC(epe TEIUIUIIBL.

9. lludposas cuctema aBTOMaTHYECKOTO PETYJINPOBAHUS JaBJICHHS B PECUBEPE.

10. Hudposas cuctemMa aBTOMaTHYECKOTO PETyIUPOBaHUS YTIIOBOW CKOPOCTH TUAPOTYPOUHBI.

11. Lludposas cucrema aBTOMaTHUECKOTO PETYIUPOBAHUS TTTyOMHBI BCIIALIKH.

12. IudpoBas cucremMa aBTOMATUYECKOTO PETYIMPOBAHHS TEMIIEpaTypbl B Kamepe JUIs
MHKYOAIMH UL,

13. Lludposas cucrema aBTOMaTHUECKOIO yIIPaBICHUS 3arpy3KU 3€pPHOIPOOHIIKH.

14. Hudposas cucteMa aBTOMaTHYECKOTO PEryJIupOBaHMsl YPOBHS B Oake.

15. Iludposas cucremMa aBTOMaTHUECKOTO PETyJIUPOBAHUS Pacxo/ia B TPYOOTIPOBOJIE.



[Tnan BRIOTHEHNS KYpCOBOM pabOTHI.

Henensa

BeinonnenHas pabora

TexHuueckoe 3a/laHne Ha KypcoBYIO paloTy.

Onucanne nudpoBoii CUCTEMBI aBTOMATUYECKOTO YIIPABICHUS ... (YKa3bIBaeTCs
HAaUMEHOBAHME CUCTEMbI COTJIACHO MOJIYyYEHHOMY BapuaHTy). B 3ol riase
ONUCHIBACTCS MpUHIMIHAIbHAs cxema BeilanHoM [ICAY, Ha ocHOBaHUU Yero
paspabaTeiBaeTcs GhyHKIMoHaIbHas cxema [[CAY.

Pa3pabotka crpykrypHOii cxembl wumnyiascHo CAP. Omnpenenenue nepuoaa
KBaHTOBaHUsA. Pacuer wWMMmynIbCHOM TiepenaToyHOM (YHKIUHU Pa3OMKHYTOH H
3aMKHYTOH cucTemMbl. B rinaBe ocymecTBisercss pa3paboTka CTPYKTYpHOH CXEMBbI
ILHCAY, npoBoautcs BbeIOOp Tmepuoda KBaHTOBaHMs  mmmyiabcHOH — CAP,
pacCUMTHIBAIOTCS IEpeAaTouHble (YHKIIMU CHCTEMBI B Z-(hopme.

Ananu3 ycroituuBoctu LICAY. B nanHo# riaBe gaercs onpeaesieHue YCTOMUYMBOCTH U
pacyeT U3BECTHBIMU KPUTEPHUSIMHU.

Ananu3 kayectBa cucteMbl LICAY. Onpenenstorcst mpsiMble TOKa3aTeld KayecTBa 1Mo
MEePEX0THOMY TTPOIIECCY U KOCBEHHBIE MTOKA3ATEIIH.

8,9

Cunres [ICAY ¢ 3aaHHBIMH MTOKA3aTEISIMHU.

10,11

Pacuer koppektupyromiero ycrpoiictea LICAY, ero Texuuueckasi peaan3anus B BUIe
MIPOTrpaMMBI.

12,13

Amnanu3 ckoppektupoBanHoil [ICAY. TIpoBoanTcs rcclieoBaHne CKOPPEKTHPOBAHHOI
CHCTEMBI C MCIIOJIb30BaHUEM CPE/Ibl MOJICIMpPOBaHus Simintech win MareMaTu4eckoro
penakropa Mathcad.

14

3aKirounTeNIbHasl 4acTh KypcOBOM pPabOThI IPEICTAaBISIETCS BBIBOAAMM, KOTOpBIE B
C)KaTOM BUJI€ OTPAXKAIOT COZIep KaHue Bcel pabOThl.

15

OdopmiteHne MOSICHUTEIFHON 3aTUCKH U TpadHUECKOi YacTH

16

3aimuTa KypcoBor paboThI

[IkaJibl O1IEeHUBaHUS KypCOBOW pabOThI

Baunbl
(pedTUHroBOM
OLIEHKN)

Ounenka TpeGoBanus Kk 3HAHUAM
Kypcosoii
padoThbl
(cranmaptHas)

90-100

«OMAUYHOY OneHka «OTJIIMYHO» BBICTABISAETCS CTYAEHTY, €CId OH
riyOOKO M MPOYHO YCBOMJ HMOPSIOK pacueTa XapaKTepPHUCTUK
U(POBBIX CUCTEM ABTOMATUYECKOTO YIPABICHUS, BHITIOJHUII
NPE3CHTAIMI0, B KOTOpPOM IOKa3zal TIIyOOKHEe M MpOYHBIE
3HaHUSA pacCcYMTaHHBIX XapaKTEPUCTUK CAY,
NOSICHUTENBHYIO 3alUCKy KypCOBOM pabOThl BBINOJHUI B
cootBerctBuu ¢ ECK]JI, ucyepmnpiBarolie, mocienoBaTeabHo,
YeTKO M JIOTMYECKH CTPOMHO H3J1araeT NOpsSJOK pacuera,
YMEET TECHO YBS3bIBaTh TEOPUIO C MPaKTUKOH, CBOOOIHO
CIpPAaBIIIETCA C IIOCTABJIEHHOM 3ajadel, BONpOCaMHM IIpU
3alUTe KypcoBOW palOoOThl, HpUYeM HE 3aTpyAHSeTcs ¢
OTBETOM NP BUJOM3MEHEHHMH 3a/laHUM, UCIIONIB3YET B OTBETE
MaTepual  MOHOTpaUUecKod  JUTepaTypbl, MPaBHILHO
00OCHOBBIBACT MMPUHATOE PELICHNE

70-89

«XOpOoULON OneHka «XOpOUIO» BBICTABISETCA CTYAEHTY, €CIH OH
npaBuibHO mpoBen pacueT LICAY, BbINOMHUI MpE3eHTalNIo,
B KOTOPOW TOKa3ajdl 3HAHWS MaTepuayia, TPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro, MOSICHUTENbHYIO 3alUCKy KypCOBOM
pabotel BemonHUA B cooTBercTBUM ¢ ECKJI, HEe momyckan
CYILIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOCHI,
MPaBUIBLHO TPUMEHSET TEOPETUUYCCKHUE TIOJIOKEHUS TIPH




pPEIICHUKN TPAaKTHYECKHUX  BOIIPOCOB MW  3a4ad, BJIaACCT
HGO6XOI[I/IMBIMI/I HAaBbIKaMU U MPUCMAMU WX BBIITOJIHCHUSA

60-69 «y008671eme0- OlLleHKa «yJTOBJICTBOPUTEIBHO)» BBICTABIISETCS CTYJEHTY, CCIIH
pumenvHo» oH nposen pacyeT LICAY B COOTBETCTBUM C TEOPETUUYECKUMU
3HAHUSAMHU, BBIIOJHWI TPE3EHTAIMI0, B KOTOPOMl TMoOKa3zan
VIIOBJICTBOPUTEILHBIC 3HAHMS PACCUUTAHHBIX XaPaKTEPUCTUK
LHCAY; moxeT onpenennTh MOKa3aTeaud KadyecTBa CUCTEMBI.
[Ipyr 3TOM HE yCBOMJI BCEX JETANICH, JOMYCKAET HETOYHOCTH,
HEJOCTAaTOYHO TNpaBUIbHBIE (OPMYIUPOBKH, HapPYIICHUS
JIOTUYECKOM TMOCJIeI0BATEIbHOCTH B U3JI0KCHUH MaTepuara.

Mmenee 60 «Heydose- OlleHKa «HEYIOBJICTBOPUTEIHHO» BBICTABISACTCS CTYJICHTY,
MeopUMenbHO» KOTOPBIA TPEACTaBWII HEBEPHBIE PACUEThl XapaKTEPUCTUK
IHCAY, He 3Haer mopsaKa ONpPEACIICHUs TOKa3aTeaen
kauectBa L[CAY; He MOXeT oOxapaKTepu30BaThb 3IJIEMEHTHI
CAY; ne Binageet merogukoil pacuera CAY.

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Ipn peannzamuu y4eOHOTO Marepuaga Kypca HCIOJIb3YIOTCS Pa3iIMyYHbIE 00pa30oBaTENIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3JaHHIO aTMoc(epbl CBOOOAHON M TBOPUECKOW TUCKYCCUM Kak
MEXJy MPENoAaBaTeNIeM U CTYJIEHTAMH, TaK U B CTyAEHYeCKoH rpymme. llenpro npu 3ToM sBiseTcs
BbIpabOTKa Yy CTYACHTOB HAaBBIKOB M KOMIICTEHLUH, IO3BOJSAIOLUIMX CAMOCTOSITEIbHO BECTH
UCCIIEI0BATENbCKYIO U HAYYHO-IIEJarOrH4eCcKyto padory.

AyZIHATOpPHBIE 3aHATUS IPOBOAITCS B BUAE JIeKIMH ¢ nucnosnb3oBanueM [IK u xommnbrorepHOoro
IIPOCKTOpPA, IPAKTUYECKUX 3aHATHM, ¢ Hcnonb3oBanueMm [IK mpu mnpoBeneHnun pacyeTtoB U
MO/JIJINPOBAaHMH, JJAOOPAaTOPHBIX paboT Ha yueOHOM s1abopatopHoM cTeHze. CamocTosTenbHas padoTa
CTY/IEHTOB IIPOBOJUTCS IOl PyKOBOACTBOM IIPENOAABATENEH, ¢ OKa3aHUEM KOHCYJIbTALUN U IOMOILU
IIpY NOATOTOBKE K HM3YYEHHIO JONOJHHUTEIBHOIO MaTepHalla, BBIIOJIHEHWH JOMAIUIHUX 3aJaHUNA U
KypcoBoii pabore.

®oHJ OLICHOYHBIX CPEICTB

@DOH/I OIICHOYHBIX CPENICTB M0 IUCIUILINHE 00ECTIeYMBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3yabTaToB 00y4yeHMs (KOMIETEHUUH M MX WHAMKATOPOB) MOCPEACTBOM MEPOINPHUIATUH TEKYIIETro,
PYOEKHOTO U TIPOMEKYTOYHOTO KOHTPOJIS IO TUCIIUTUTHHE.

Cesi3p Mexay (GOpPMHPYEMBIMH KOMIETEHUMSAMH H (opMaMH KOHTpPOJII HX OCBOEHUS
MpeJICTaBJIeHa B CIIEAYIONIeH Tabnue:
Haumenosanue
Ne n/mg KOHTPOJIMPYEMBIX
pa3nenoB (TeMbl)

Ko n HauMeHOBaHME HHIUKATOPa HaunmenoBanue
JOOCTH)KEHUS KOMIIETEHIINHN OLIEHOYHOT'O CPEACTBA

Bxo/1HOW KOHTPOJIb

Bonpocsl BXogHOrO
KOHTPOJIS (MMMCbMEHHO)
ATTecTanys pa3/ienoB, TEKYIUNH KOHTPOJIb YCIIEBAEMOCTH

2 OCHOBHBIE TOHATHUS [Ipaktrueckas padorta 1

3-0OIlK-1, V-OIIK-1, B-OIIK-1,
uppoBeix CAY 3-OITK-2, Y-OITK-2, B-OITK-2. [IpakTudeckas pabota 2
JlaGopaTtopHnas padora 1

3-OIK-3, Y-OIIK-3, B-OIIK-3, JlaGopaTtopHas pabota 2
3-OIIK-4, ¥-OIIK-4, B-OIK-4, Ha6ogaTogHasI ga60Ta 3
3-OIlK-11, Y-OIIK-11, B-OIIK-11 a6 5012 4
3-I1K-3, V-IIK-3, B-IIK-3 abopatopHai pabota
JlaGopaTtopHnas pabota 5

Komnoksuym 1

1 BxoHOM KOHTPOJIb




(MTUCBEMEHHO)

3 Meroapl cuHTE3a U 3-OITK-1, Y-OITK-1, B-OITK-1, [IpakTuyeckas padora 3

peanuzanus Hu(POBBIX 3-OIIK-2, Y-OIIK-2, B-OIIK-2, [TpakTuueckas padota 4

CAY 3-OI1K-3, Y-OINK-3. B-OITK-3, JlaboparopHas pabota 6
JlaGopaTtopHnas pabota 7

3-OI1K-4, V-OIIK-4, B-OIIK-4, oy oo

3-OI1K-11, V-OIIK-11, B-OITK-11 na 6°paT°PHa’1 Pa6°Ta 5

3-ITK-3, V-TIK-3, B-TTK-3 aboparopHas paboTa
KomnokBuym 2

(MUCBEMEHHO)
[IpomexxyTouHas arrectauus
4 OK3aMeH 3-OIIK-1, Y-OIIK-1, B-OIIK-1, Bonpocsl k 3x3ameny
3-0OIIK-2, Y-OIIK-2, B-OIIK-2, (MUCBEMEHHO)

3-OI1K-3, Y-OIIK-3, B-OIIK-3,
3-OlIK-4, YV-OIIK-4, B-OIIK-4,
3-OIIK-11, ¥V-OIIK-11, B-OIIK-11
3-11K-3, Y-IIK-3, B-TIK-3

OrneHouHble CpeAcTBa JJs BXOJHOIO KOHTPOJIS HPEACTaBISIIOT COOOW BOIPOCHl, KOTOpHIE
3aJ]af0TCs CTYACHTaM B IIMCbMEHHOM (popme.

B kadecTBe OLIEHOYHOTO CpEACTBA TEKYHIETO KOHTPOJS HCIOJB3YIOTCS BBIIIOJIHEHUE
MPAaKTUYECKHUX U J1a00PaTOPHBIX 33JaHUI M YCTHBIN OIPOC 10 Pe3yabTaTaM MX BBITOTHEHHUS.

B kadecTBe OLIEHOYHOIO CpEIACTBA AaTTECTAllMM pa3[EeNIOB HCIOJB3YIOTCA TecTel 1, 2
COOTBETCTBEHHO, a ISl IPOMEXYTOYHOM aTTECTALMU PETYCMOTPEHBI TEOPETUYECKHUE BOIIPOCHI.

ITo utoram oOyuyeHHsI TPOBOIUTCS FIK3aMEH B MUCbMEHHOM BHJIE.

Bomnpockl BXOTHOT0 KOHTPOJIS

1. YacToTHble IUHAMUYECKHE XapakTepuCTHKH (mepenatouHas ¢ynkmusa, AUX, OUX, ADX,
Jorapu(pMUUecKue XapaKTepUCTUKH) U CIIOCOOBI MX MOCTPOEHUS.

2. BpeMeHHbIe IMHAMUYECKUE XapaKTEPUCTUKU U CIIOCOOBI X MOCTPOEHHUS.

3. Tunossle 3BeHbsd CAY: ux nepeaarounsie pyHkuuu u JIAUX.

4. ITony4yeHue nepenaToyHol GyHKINU Pa30MKHYTON U 3aMKHYTON CHCTEMBI.

5. IlonsiTue ycroiunBoCTU. Y cTONYMBOCTH O JIsmyHOBY. 3amacsl yCTOMUMBOCTH.

Bonpocs! kotokBuyma 1

1. TlonsTHe UMPPOBBIX CUCTEM YIPABICHUS.

2. TloHsATHe pa3HOCTHBIX YpaBHEHUIA.

3. TlomyueHne pa3HOCTHBIX YPaBHEHUH Uepe3 MepexoaHble (PyHKIIH.

4. dyHKIMOHAIBHAS CXeMa SKCTPANOoISITOpa HYJIEBOTO MOPSIKA.

5. Ilepexon oT nepeaatoyHoi GYHKIIUU K Pa3HOCTHOMY YpPaBHEHHIO.

6. IIpsimoe u oOpatHoe Z-1ipeobpa3zoBaHue.

7. TlpaBuia npeoOpa3oBaHMs CTPYKTYPHBIX CXEM JIMHEHHBIX JUCKPETHBIX CHCTEM.
8. O6mee ycnosue ycroitunBoctu. Kputepuu: Ilypa, Illyp-Kona.

9. BunmHeliHOE MpeoOpa3oBaHUeE.

10. IIpeoOpa3zoBanue TacTuHa.

CTyI[eHT Ha KOJUIOKBUYMC NAa€T OTBCTHI HA 10 BOIIPOCOB U3 MPUBCACHHOI'O BbILIC IICPCUHS. 3a KaXKIbIN
HpaBHHBHBIﬁ OTBCT HAYUCIIACTCA 0,5 0autoB. MakcuMaabHO 3a KOJIJIOKBUYM - 5 0amoB.

Ixkana oueHuBanus pasaena 1



Texkymuii KOHTPOJIb YCIIeBaeMOCTH

ATTecTaums pasaeJa

MakcuMAJIBLHBIN /
MHHUMAJIBLHBIA 02171 I
aTTecTallMu pa3jea

[IpakTrueckas padota 1 - 5 6amioB
[TpakTuyeckas padora 2 — 5 GaysioB
Jlaboparopnast pabora 1 — 3 Ganna
Jlaboparopuas pabota 2 — 3 Gamia
Jlabopartopnast pabora 3 — 3 Gayna
Jlaboparopuas pabota 4 — 3 Gamna
JlabopartopHnast pabora 5 — 3 Gayna

Komnoksuym 1 - 5 6.

30 0amoB /
18 6aytoB

Bonpocekl ko/u10KkBHYyMa 2

Crpykrypa u cocras [1JIK.

SAzpiku MOK 61131-3
JHuarpammbl SFC.

Crnucok unctpykuuit IL.
CrpykrypupoBaHHblii TeKCT ST.
Penelinbie nuarpammer LD.

CoNoR~LNE

10 OyukuroHanbHble nuarpammel FBD.

CTy,Z[eHT Ha KOJUIOKBUYME€ NAa€T OTBCTHI HA 10 BOIIPOCOB U3 IIPHUBCACHHOT'O BbIIIC IICPCUHA. 3a Ka)KI[LIﬁ

OcnoBHbIe puHIHIEI cTangapra MOK 61131-3.
Kommekc CoDeSys. Komnonents! opranuzanuu mporpamm (POU).

praBHHeMOCTB u Ha6JIIO,HaeMOCTB JIMHEMHBIX HUMITYJIbCHBIX CUCTCM.

IIpaBWIbHBIN O0TBeT Hauucsiercs 0,5 6amioB. MakcuManbHO 32 KOJUIOKBUYM - 5 0ajlioB.

HIkana oneHnBanus pas3uena 2

Texkymuil KOHTPOJIb YCIIeBaeMOCTH

ATTecTaums pasaeJa

MakcuMaJdbLHbIH /
MHUHUMAJIBHBIA 0aJ171 11
aTTecTallMu pa3iesa

[IpakTuueckas pabora 3 - 4 6amia
ITpakTuyeckas pabora 4 — 5 GayoB
Jlaboparopnast pabora 6 — 4 6anna
JlaGopatopHnas padora 7 — 4 6anna
Jlabopartopnast pabora 8 — 4 Ganna
JlaGopaTopHnas pabora 9 — 4 Gama

Komnnoksuym 2 - 5 6.

30 6amoB /
18 OamoB

TeopeaneCKne BOIIPOCHI HA IK3aMEH

N~ WNE

nopsJakKa.

0. AHanmuTH4yeckast MoJienb GOpMHUPYIOIIEro (GuibTpa.

10. BriBoa nepenarounoit pynkuuu hopMupyromiero GpuibTpa.
11. CTpyKTypHas cxema 3KCTpanojsiTopa HyJIeBOro Mopsijika.
12. CBoiicTBa IUCKPETHBIX NEPeIaTOYHBIX (PYHKIIHM.

@OyHKIIMOHANbHAs cXeMa HU(POBOM CUCTEMbI AaBTOMAaTHUECKOTO YIIPaBJICHUS.
OcHoBHbIE MOHATUS HU(GPOBBIX CUCTEM YIIPABIICHUS.
DneMeHThl KOMOMHUPOBAHHOM CUCTEMBI YIIPABICHHUS.
JlnHaMHuuecKkre XapakKTepUCTUKY JTMHEHHBIX UMITYJIbCHBIX cucTeM ynpasnenus (JIUC).
IloHsATHE PA3HOCTHBIX YPABHEHUM.

[TonydyeHne pa3HOCTHBIX YpaBHEHUI uepe3 nepexoHbie HyHKIUH.

[TpubnuxeHHbli crocol MOTy4YeHUs! pa3HOCTHBIX YpaBHEHUIA.

OKCTpanossaTop HyJIeBOro mnopsaka. PyHKIUOHAIbHAs CXeMa DJKCTPAIOJIATOpa HYJIEBOTO




13.
14.
15.
16.
17.
18.

KoaddutimeHT ycuneHus cTaTH4eckoro o0beKTa.

[Tepexon ot mepenaTouHol (YHKIIMH K Pa3HOCTHOMY YPaBHEHHIO.

Oo6patHoe Z-ipeoOpa3oBaHHeE.

[TpaBuia nmpeoOpa3zoBaHust CTPYKTYPHBIX CXEM JIMHEHHBIX IUCKPETHBIX CHCTEM.
[TocnenoBarenbHOE COETMHEHHUE ABYX JUCKPETHBIX 3BEHBEB.

[locnemoBarenbHOE  COCAMHEHWE  JBYX  HENPEPHIBHBIX  3BEHBEB,  pa3JClICHHBIX

OKCTPAoJATOpAMU HYJICBOI'O IIOPAAKA.

19.
20.
21.
22,
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Wntepodeiicer ACY TII.
SCADA-cucremsl.

[TocnenoBarenbHOE COEIMHEHHUE IBYX HEIIPEPHIBHBIX 3BEHBEB.

YcToitunBoCTh TMHEHHBIX TUPPOBBIX cucTeM. OOIIee yciaoBrue YCTOHYUBOCTH.
I'eomeTpuueckas HHTEpPIIpeTalys 0OIIEro YCIOBUS YCTOWYMBOCTH.

Kpurepuu: Illlypa, [llyp-Kona.

bununeitnoe npeobpazoBanue. [Iponenypa ucnoap3oBanus OHUIMHEHHOTO IpeoOpa3zoBaHUsl.
Teopema KorenbHukoBa-IlleHHOHA.

[IpeobpazoBanne Tactuna. [Topsaok npoBenenus npeodpazopanuii TacTuHa.
CunTe3 MTuHEeWHBIX IU(POBBIX cHUcTeMax. 3aja4ya CHHTe3a.

Kputepuu s dexruBHocTr udpoBbix CAY

YpaBisseMOCTb JUHEHHBIX UMITYJIbCHBIX CUCTEM.

YpaBiisieMOCTh MHOTOKAHAJIbHOTO OOBEKTA.

HabnrogaeMocTh JIMHEHHBIX UMITYJIBCHBIX CHCTEM.

HabmonaemocTh MHOTOKaHATBHOTO 00BEKTA.

Mopanbnbiii MeTo cuHTe3a. OneparopHas mpoueaypa. AcraTudeckas npoueaypa.
Cratuyeckas npoieypa MoJaIbHOIO METO/Ia CHHTE3A.

MatpuuHas nporieypa MoJIalbHOI0 METO/1a CHHTE3a.

Peanuzanus cTaTuky B MHOTOKaHAJIBLHOU CUCTEME.

CuHTe3 0/IHOKaHAIbHBIX ACTATUYECKUX CUCTEM C UCIIOJIBb30BAaHUEM MAaTPUYHON IPOLEAYPHI.
Peanuzanus mudposeix CAY.

IIJIK u cpensl UX IpOrpaMMHUPOBAHMS.

SA3biku nporpamMmmupoBanusg MOK.

YcrpolicTBa BBOIa-BhIBOA.

DK3aMeH IPOBOAUTCA B MUCbMEHHOU (popme, MyTeM OTBETa Ha 2 BOIpPOCa U3 BBHILIETPUBEICHHOTO
nepeyHsi BOonpocoB. [Ipu 5ToM oreHUBaeTCs MPaBUIHLHOCTh U MOJHOTA OTBEeTa. MaKCUMallbHbIN Oas
3a sk3ameH — 40 6amtoB (20 6amToB 3a Ka)IbIi BOIPOC).

[IIkana orieHMBaHUA DK3aMeHa

TpeGoBanus Kk 3HAHUAM

OrneHKa «OTIMYHOY» BBICTABISETCS CTY/IEHTY, €CJIM OH OTBETHJI Ha
95% BOMPOCOB PK3aMEHAIMOHHOTO OWJIeTa, B KOTOPBIX IOKa3all
riyOOKHe W TMPOYHBbIC 3HAHUSA IO pas3jielaM TEOpHH HHU(PPOBBIX
CUCTEM  aBTOMAaTW4ecKoro ympasieHus. Ilpm sToM  He
3aTpyaHSIETCS. C OTBETOM TMpPH  BHUJIOM3MEHEHUW  3aJaHHi,
HCIIOJIB3YET B OTBETE MaTepHal MOHOTPa(HIECKOM INTEPATYPHI.

Bbajabl Onenka
(utoroBoi (6an1 32 oTBET
PEUTUHIOBOM | Ha IK3aMeHe)

OIICHKH)

90-100 «OMAUYHON
36-40

70-89 «XOpOULON

28-35

OrneHka «XOpOIIO» BBICTABISIETCS CTYACHTY, €CJIM OH OTBETHJI Ha
75% BOMPOCOB HK3aMEHAIIMOHHOTO OHJIeTa, B KOTOPBIX IOKa3all
riy0OKHe W MpOYHbIE 3HAHUA IO pas3jeiaM TEOpHH LHU(PPOBBIX
CHUCTEM aBTOMAaTHMYeCKOro yrpasieHus. llpu aTom He momyckaer
CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HAa BOIPOC.




60-69 «yoosnemso- | OlleHKa «yJAOBIETBOPUTEIHHOY» BBICTABIACTCS CTYICHTY, €CIH OH

PUMENbHO» otrBeTU] Ha 60% BOMPOCOB 3K3aMEHAITMOHHOTO OWIIeTa, B KOTOPBIX
24-27 MoKa3ajl TJIyOOKHMe W TPOYHBIE 3HAHUSA 110 pazjieliaM TEOPUH
U(POBBIX CHCTEM aBTOMATUYECKOTO ympamiieHus. [Ipu 3Tom He
YCBOWJI BCEX JeTaliei, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO
MIpaBWIbHBIE (bOopMyIUPOBKH, HapYIICHUS JIOTUYECKON
MIOCJICIOBATEIPHOCTH B U3JI0)KCHUU MaTepuaa.

Menee 60 «Heyooee- OneHka  «HEYJOBJIETBOPUTEIBHO»  BBICTABISETCA  CTYIEHTY,
meopumenvbHo» | KOTOpPbI oTBeTHaI MeHee 60% BONPOCOB SK3aMEHAMOHHOTO
menee 30 Ousnera, B KOTOPBIX HE TOKa3all TTyOOKHe M MPOYHBIC 3HAHUS IO
pa3menam  Teopud  IU(POBBIX  CHCTEM  aBTOMAaTHYECKOTO
yIIpaBIICHHUSL.

Y4yeOHO-MeTOAMYEeCKOe HW  HHpopManMOHHOe o0ecneyeHue  y4eOHOI

AUCHUIIJINHbI

1.

10.

11.

OcHoBHas nuTeparypa:

®enotoB, A. B. KommbioTepHoe ymnpaBieHHE B NPOU3BOACTBEHHBIX CHCTEMax : y4yeOHOeE
nocobue / A. B. ®enoros, B. I'. Xomuenko. — Cankrt-IlerepOypr : Jlans, 2020. — 620 c.—
URL.: https://e.lanbook.com/book/140775

Kapnos, A. I'. LludpoBsie crcTeMbl aBTOMAaTUYECKOTO PETyIUpOBaHus : yueOHoe mocodue / A.
I'. KapnioB. — Mockga : TYCVYP, 2015. — 216 ¢.— URL: https://e.lanbook.com/book/110296.
[Te3nep, JI. [I. Teopus aBTOMaTH4ECKOrO yrpaBieHUs. 3aaud U pelieHus : yaeOHoe nmocodue
/ JI. M. Tleesmep. — Cankrt-IlerepOypr : Jlams, 2016. — 604 c— URL:
https://e.lanbook.com/book/75516.

JononHuTenpHAs JIMTEPATYpA:
Konosanos, b. U. Teopus aBromaruyeckoro ympaBieHus : ydeOHoe mnocobue / b. U.
Konosanosg, 0. M. Jlebenes. — 5-e uza., crep. — Canxkt-Ilerepoypr : Jlans, 2020. — 220 c..
— URL: https://e.lanbook.com/book/145842
Kapmos, A. I'. IludpoBsie cucTeMbl aBTOMaTHYECKOTO PETYJIMPOBAHUA : ydeOHOe mocooue / A.
I'. KapnoB. — Mocksa : TYCVYP, 2015. — 216 c.— URL: https://e.lanbook.com/book/110296.
I'aBpunos, A. H. CpenctBa u cuCTeMbl yIpaBICHUS TEXHOJIOTUYECKUMU IPOLIECCAMH : yueOHOe
nocodbue / A. H. I'aBpuinos, 0. B. [IarakoB. — 3-e u3z., crep. — Cankr-IlerepOypr : Jlans,
2019. — 376 c— URL.: https://e.lanbook.com/book/122190.
laiinyk, A. P. Teopuss aBTOMaTu4ecKoro yrnpasj€HUs B IPUMeEpax U 3ajjadyax C PEIICHUSMHU B
MATLAB : yue6HOoe mocobue / A. P. laiinyk, B. E. benses, T. A. IIbsiBuenko. — 5-e usn.,
ucnp. u gon. —  Cankr-Ilerepbypr : Jlaws, 2019. — 464 c— URL:
https://e.lanbook.com/book/125741
l'amroBa, M. E. TeopeTnueckue OCHOBBI KOHTPOJS M aHaidu3a (YHKIHOHHPOBAHUS CHCTEM
aBTOMATHUYECKOro yrmpanieHus : yuedHoe nocodue / M. E. 'amtoBa, M. A. 3ynbkaiinaposa, E.
N. Manankuna. —  Cankr-llerepOypr : Jlamp, 2020. — 108 c. URL:
https://e.lanbook.com/book/139293
XKypomckuii, B. M. HenuHeliHble cHCTEMBl aBTOMATHYECKOIO YIpaBieHHs. Merox
rapMoHnueckoro Oamanca. WHxeHepHO-pu3nUecKrue OCHOBHI : ydeOHoe mocobme / B. M.
Kypomckuii. — MockBa : HUAY MHUOU, 2012. — 56 <c¢. — URL:
https://e.lanbook.com/book/75709
3axaxatHoB, B. I'. Texnuueckue cpeincTBa aBTOMaThU3aluu : yuyeOHoe mocobue / B. T.
3axaxatHoB, B. M. [lomnos, B. A. Adponbpkuna. — Cankrt-IletepOypr : Jlans, 2020. — 144 c. —
URL.: https://e.lanbook.com/book/130159
Kyaunos, 0. U. Teopus aBTromMatuueckoro ympasieHus (¢ ucnoib3oBanueM MATLAB —
SIMULINK) : yue6noe mocobue / FO. U. Kyaunos, ®@. ®. [Tamenko. — 3-e u3xd., cTep. —
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13.

14.

15.

16.

17.

18.

19.

20.
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22.
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Cankr-IlerepOypr : Jlanb, 2019. — 312 c.— URL: https://e.lanbook.com/book/111198
Kymunos, 10. W. Teopust aBromaTudeckoro ympasjieHusi (¢ ucrnoiab3oBannemMm MATLAB —
SIMULINK). Ipaktukym : yuebnoe nocobue / 0. M. Kymunos, ®@. ®. [lamenko, A. IO.
Kemuna. —  Cankr-Ilerepoypr :  Jlamp, 2020. — 280 c¢—  URL:
https://e.lanbook.com/book/133926.

Manbimienko, A. M. COOpHHK TECTOBBIX 33Jay MO TEOPHUH aBTOMATHUYECKOIO YIPaBIICHUS:
yuebHoe mocobue / A. M. Mansmmenko, O. C. BagyroB. — 3-¢ usn., crep. — CaHKT-
[etepOypr : Jlanb, 2016. — 368 c¢. — URL.: https://e.lanbook.com/book/72991

Hoc, O. B. Teopus aBTOMaTuueckoro ympasieHus. Teopus ynpaBieHUs JHMHEHHBIMU
OJIHOKAHAJIbHBIMA HENPEPhIBHBIMU cucTeMamu : ydeOHoe mocoome / O. B. Hoc, JI. B.
Crapoctuna. —  HoBocubupck : HITY, 2018. — 202 ¢ — URL:
https://e.lanbook.com/book/118276

Hoc, O. B. Teopust aBToMaTu4eckoro yrpasieHus. Teopus ynpaBieHHst OCOOBIMU JTMHEHHBIMU
Y HeJTMHEHHBIMU HEMPEPBIBHBIMU cucTeMaMu : yueOHoe mocoobue / O. B. Hoc. — HoBocubupck
:HI'TY, 2019. — 166 ¢. — URL.: https://e.lanbook.com/book/152232

OmenkoB, A. . CucreMbl aBTOMaTHYECKOrO YIPaBJICHUS: TEOpHUs, MPUMEHEHHE,
monaenupoBanue B MATLAB : yue6HOe mocoOme / A. FO. OmenkoB. — 3-¢ u3m., cTep. —
Cankr-IlerepOypr : Jlans, 2018. — 208 ¢. — URL.: https://e.lanbook.com/book/104954
[lepBo3Banckuii, A. A. Kypc Teopun aBTOMaTHYECKOTO yrpaBieHus : yaueoHoe nocobue / A. A.
[lepBo3Banckuit. — 3-e u3A., crep. — Cankr-IletepOypr : Jlans, 2015. — 624 ¢. — URL:
https://e.lanbook.com/book/68460

CmupnoB, FO. A. VmpaBineHue TEeXHMYECKMMHU cHUcTeMaMu: ydeOHoe mocobme / FO. A.
CmupnoB. —  Caskr-IlerepOypr :  Jlaws, 2020. — 264 c¢. — URL:
https://e.lanbook.com/book/126913

XayctoB, M. A. Cuctemsl ynpaBieHHs TEXHOJIOTHYECKHMHU MpolieccaMu @ yueOHoe mocodue /
N. A. Xaycros, H. B. CyxanoBa. — Boponex : BI'YUT, 2018. — 139 c¢. — URL:
https://e.lanbook.com/book/117815

Mstex, C. B. IlpomsblnuieHHbsle KOHTposuiepbl : ydeOHoe mocobue / C. B. Msarex. —
HoBocubupck : HI'TY, 2016. — 160 ¢. — URL: https://e.lanbook.com/book/118135.
Mysunos, X. H. IIporpaMmMHO-TEXHUYECKHE KOMIUIEKCHl aBTOMATHU3MPOBAHHBIX CHUCTEM
yrpaeieHus : yaeonoe mocodue / X. H. My3unoB. — Cankr-IlerepOypr : Jlans, 2018. — 164
c. — URL: https://e.lanbook.com/book/108458.

WNuTerpupoBanHble cucTeMbl IpoekTUpoBaHus U ynpasinenusa. SCADA : yuebHoe nocobue / X.
H. Mysunos, O. H. Kyzsaxos, C. A. XoxpuH [u np.] ; nox penakuueit X. H. MysunoBa. —
Cankr-ITerepOypr : Jlanb, 2018. — 408 ¢. — URL.: https://e.lanbook.com/book/110934.

Meroanueckue ykazaHus:
AHanu3 ycTounBoCTH HMUGPOBOI cucTeMbl [ TeKCT| : METO. yKa3. K BBIIL. MPAKT. pad. 1Mo JUCI.
"ucdpoBble cHCTEMbl aBTOMAaTHYECKOTO yMpaBieHHs" A CTy[. Hamp. MOATOTOBKU
"VopaBieHue B TeXHHUYECKUX cucTeMax" Bcex ¢opM obOydenus / coct. @ponoa M. A. -
bamakoso: BUTU HUAY MUDU, 2019. - 20 c.

[TporpamMmmHoe obecrieueHue u IHTepHET-pecypehl:

«Word».

«Mathcad».

«SimInTechy.

«CoDeSys»

http://tau-predmet.narod.ru/ - caiitr o TAYV.
https://help.simintech.ru/#0_simintech/o_simintech.html - cnpaBounas cucrema SimInTech.
http://www.codesys.ru/ - caiit paspadorunka cpensl nporpammupoBanus [1IJIK CoDeSys
https://owen.ru/ - o6opynoBaHue s aBTOMATH3AIHH.
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MarepuajbHO-TEXHHYECKOE O0ecreyeHue y1eOHOH TUCUUILIMHBI
JlekumoHHbIE 3aHATHUS TPOBOJAATCA B CHEIHATU3UPOBAHHBIX ayJUTOPHUSAX, OCHAIIEHHBIX
MYJIBTUMEANHHBIM 000pymoBaHreM. [IpakTuieckue 3aHsATHS IPOBOJISTCS B ayAUTOPUIX, OCHAIEHHBIX
KoMIIbloTepamMu. JlJis BBIMOJIHEHHs] JaO0OpaTOPHBIX PAa0OT HCHONB3YeTCsl Yy4eOHBINH 1a00paTOpPHBIM
KOMIUIEKC «MojenupoBaHue MHQPPOBBIX CHUCTEM VYIpaBlIeHUS Ha 0a3e MHOTOKAHAILHOTO
MIPOrPaMMHOTO LU(PPOBOrO PEryisiTopa, IaT yaaaeHHoro BBoja-BeiBoga u [1K».
Jis u3ydeHus TUCIUILUIUHBI UCTIONb3YIOTCS AIEKTPOHHbIE OMOIHMOTEKHU:

- JIEKTPOHHO-OnOmmoreunas cuctema HUAY MU®DU (cBuaeTenbCcTBO 0 TOCYAAPCTBEHHOM
peructpanuu 06a3bl gaHHBIX Ne 2012620735 ot 01.08.2012 r.) 0Ge3 orpaHWyYeHUs] KOJUYECTBA
10JIb30BaTENEN U O€3 OrpaHUYEHMs CPOKa MCIIOIb30BaHUSI PECYPCOB;

- 3JIEKTPOHHO-OMONMoTeyHas cucrema «KoHCyIbTaHT cTyzneHTa» (0OLIECTBO C OrpaHUYECHHOM
otBeTcTBeHHOCTHIO «Ilomurexpecype»). Jorosop Ne 12-21-910 ot 16.07.2021 r. Ha npenoctaBieHue
JOCTyla K DJJEKTPOHHOW Oubnmoreke K KomIuiekTam «MenunuHa. 3apaBooxpaHenue. baszoBas
Kosutekusy, «Kuuru uzmarenscrBa «Dennkey, «3garenbekuii jom MOMMNy, «KHuru n3maTeianLCcTBa
«IIpocnexkry: «MHOCTpaHHBIE SI3bIKWY. .. 110 31.08.2022 1.;

- 3JICKTPOHHO-0MOIMOTeUHast crcreMa «Aidyke» (morosop Ne 09-21-910 ot 02.07.2021 r.) Ha
npeaocrasiienue gocrymna no 31.08.2022 r.;

- AIIEKTPOHHO-0MOMoTeuHast cuctema «Jlaup» (morosop Ne 10-21-910 ot 16.07.2021 r. TombKO
Ha KHUTH U3/aTenbcTBa «Jlanb») Ha mpenoctaBinenue poctyna mno 31.08.2022 r.;

- 3JICKTPOHHO-OMOMMoTeuHast cuctema «Jlaub» (moroBop Ne 11-21-910 or 16.07.2021 r. Ha
KHUTU JPYTUX HW3aTeNbCTB-MAPTHEPOB H3NATeNbCcTBa «JlaHb») Ha MpenocTaBleHHWE OCTyHa IIo
31.08.2022 r.;

- 3JIeKTPOHHO-6M6MoTeuHas cuctema «FOPAWT» (morosop Ne 13-21-910 ot 30.08.2021 r.)
Ha npenocrasieHue focryna no 31.08.2022 r.;

- DJIEKTPOHHO-0nOIMoTeyHas cucrema «KoHcynbTanT Bpayay (moroop Ne 590KB/05-2021 ot
01.06.2021 r.) Ha npenocrasnenue gocryna no 06.08. 2022 r.;

- 3NeKTpoHHO-OuOanoreynass cuctema «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.) Ha
npenocrasiieHue goctymna no 31.08.2022 r.;

- HayuHas >JeKTpoHHas OubOmuoteka «elibrary» (moroBop Ne SU-353/2022 ot 14.12.2021
r.) Ha mpeaocTaBiieHue gocryna mo 31.12. 2022 r.

- MexAyHapoAHbld oHnaitH pecypc ProQuest (morosop Ne 19-21-910 or 18.10.2021r1.) Ha
npeaocrasienue gocrymna mo 30.11. 2022 r.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IEHTOB

1. Ykazanus 1js mpoCIylIMBaHUs JEKIUI

Hepeﬂ Ha4aJIOM 3aHATHH BHUMATEILHO O3HAKOMUTLCS C y‘~IG6HI)IM IIJIaHOM MPOBCACHUA J'ICKIII/II\/'I
U CIIMCKOM PEKOMEH/I0BAaHHOU JTUTEPaTypHI.

Hepeﬂ IIOCCUIICHUEM O‘ICpC]IHOﬁ JICKOUN OCBCXKHUTHh B TIIaMATH OCHOBHBIC KOHICIIIIUU
MPONJEHHOTO paHee Mmarepuana. [1oAroToBUTH MpH HEOOXOAMMOCTH BOMPOCH! MpemnofaBatento. He
HaJI0 OIacaThCsl, 4YTO BOMPOCH! MOT'YT OBITH IPOCTHIMHU.

Ha nexknum oOcHOBHOE BHHMMaHHE CIEAyeT VYAENATh He QopMylaM U MaTeMaTHYECKUM
BBIKJIQJIKaM, a COJICPIKaHUI0 U3y9IaeMbIX BOIIPOCOB, OMPEICIICHHUSIM U TOCTAHOBKAM 3a]1a4.

B nporiecce uzydeHus JEKIIMOHHOTO Kypca HEOOXOIMMO IO BO3MOXKHOCTH YacTO BO3BPAILATHCS
K OCHOBHBIM MOHATHUSAM M METOJaM pelleHus 3a1a4 (3/1eCh BO3MOXEH BbIOOPOUYHBIN KOHTPOJIb 3HAHUN
CTYJICHTOB).

KematenbHO WMCHOIB30BAaTh KOHCHEKTEI .]'IeKHHfI, B KOTOPBIX HCIOJB3YCTCA TIPUHATAA
npernojaBaTesieM cucTeMa 0003HaAYCHHIA.

st Oomee moOApOOHOTO W3ydeHHS Kypca cleayer paboTraTh €  PEKOMEHJIOBAaHHBIMH
TUTEPaTypHBIMU UCTOYHUKAMU U BHOBH MOSIBISIONTUMUCS HCTOYHUKAMH.

2. YkazaHus A7 y9acTUs B MPAKTUYECKUX U JJA0OPATOPHBIX 3aHATHSIX
[lepen mocemeHneM YACHHTh TEMY MPAKTHYECKOTO WM JabOpaTOPHOTO 3aHATHS U



CaMOCTOATEIIBHO U3YYUTh TEOPETUYECKHUE BOIIPOCHI.
B koHI11e 3aHATHS TPH HEOOXOAUMOCTH BBIICHUTD y IIPEINOIaBaTENs HEACHBIE BOIIPOCHI.
OcCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OThl HEOOXOAUMO pacrevaraTh.

3. CamocrosrenbHasi paboTa CTyJeHTOB OOBIYHO CKJIA/IBIBACTCS U3 HECKOJIBKUX COCTABIISIONINX:

- pabora ¢ TeKcTaMH: y4eOHUKAMH, JIOMOTHUTEIBHON JIUTEPaTypOid, B TOM YHUCIIe MaTepuallaMu
MHTEPHETA, a TAKXKE MPOPadOTKa KOHCIICKTOB JICKIIHIA;

- IOATOTOBKA K IPAKTUYECKUM, JJAOOPATOPHBIM 3aHATHSM;

- BBITMIOJIHEHUE KYPCOBOU PabOTHI;

- IOATOTOBKA K 3K3aMEHY HEIOCPEICTBEHHO Iepe]] HUMH.

Takum 00pa3om, caMocTOsTeNIbHAS pad0Ta CTYICHTOB SIBIISETCS HEOOXOIUMBIM KOMIIOHEHTOM
HOJTY4YCHUsI IOJTHOLICHHOTO BBICIIEr0 00pa30BaHusl.

MeTtoanuyeckue peKOMEHIANUM AJIs NpenoaaBareen

1. Yka3zanus 1s IpoBeAEeHUS JTEKIUI

Ha mepBoif BBOAHON NeKIMU clenarh OOIMM 0030p COAep:KaHUsS Kypca U OTMETHTh HOBBIC
METOJIbl M TOJXOJbl K PELIEHUIO 3aJay, paccMaTpUBacMblX B Kypce, JOBECTH JO CTYIEHTOB
TpeOoBaHus Kadeaphl, OTBETUTH Ha BOIPOCHI.

[Ipy MOArOTOBKE K JIGKIIMOHHBIM 3aHATUAM HEOOXOAMMO MPOAYyMaTh IJIaH €ro MpOBEACHMUS,
COJIEP/)KAHUE BCTYNHUTEIbHOM, OCHOBHOW M 3aKJIIOYUTEIBbHOW 4YacTH JIEKUHUH, O3HAKOMHUTBHCA C
HOBUHKaMHU Y4eOHOI U METOAMYECKON JTUTEpaTyphl, MyOIUKAIIUSIMU IEPUOINIECKON TIeUaTH 1Mo TeMe
JIEKLMOHHOIO 3aHATHUS. Y TOUHUTD IJIaH MIPOBEJEHUS NMPAKTUYECKOTO 3aHATHUS 10 Teme Jekiuu. Ilepen
M3JI0’KEHUEM TEKYIIETo JICKIIMOHHOTO MaTepHalia HalOMHUTh 00 OCHOBHBIX UTOTaX, JOCTUTHYTHIX Ha
npenpiaymux jgekuusax. C 3ToH 1enbio 3aJaThb HECKOJBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJEHTOB.

B Xxozme neKIMOHHOTO 3aHATHA TPENoJaBaTelb JOJDKEH Ha3BaTh TEMY, y4eOHBIE BOIPOCHI,
O3HAKOMHTH CTYACHTOB C IMEPEUYHEM OCHOBHON U JOMOJHUTEIHHOU JUTEpPATyphl MO TEME 3aHATHUA.
PackpeiBasi conepxaHue y4eOHBIX BOIIPOCOB, AKIEHTHPOBaTb BHUMAaHHE CTYJEHTOB Ha OCHOBHBIX
KaTeropusx, SBIEHUSIX M Ipoleccax, OCOOEHHOCTSX MX NpPOTEeKaHus. PacKkpblBaTh CYIIHOCTh U
coJIep’KaHue Pa3InYHBIX TOUEK 3PEHUSI U HAyYHBIX MOJIX0J0B K OOBSICHEHHUIO TEX WM UHBIX SIBJICHUM U
ITPOLIECCOB.

Crnenyer apryMEeHTHPOBAHO OOOCHOBAaTH COOCTBEHHYIO MO3HUIUIO TIO CIOPHBIM TEOPETHYECKUM
BonpocaMm. IIpuBomuTe mpumepsl. 3amaBaTb 10 XOAY H3JIOKEHUS JIEKIMOHHOTO MaTepuaa
PUTOpPUYECKHE BONPOCHI M CaMOMY JaBaTb Ha HHMX OTBET. OTO CIOCOOCTBYET aKTHBM3AIMU
MBICIIUTEIIBHON JIEATENBHOCTH CTYJIEHTOB, INOBBIIICHUIO MX BHUMaHMs W HMHTEpeca K Marepualy
JeKuuu, ee cojepxkaHuto. llpernonaBarens JOJKEH pPYKOBOAUTH pabOTOM  CTYIEHTOB IO
KOHCIIEKTHPOBAHUIO JICKI[MOHHOI'O Marepuana, IOAYepKUBAaTh HEOOXOAMMOCTh OTPAXKEHHUS B
KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMoil TeMbl, 0cO00 BbIAEISSA, KaTeropuanbHbli annapar. B
3aKJIIOYUTEIBHON YacTH JIEKUMU HEeoOXoauMo c(hOopMyIHpoBaTh OOILIME BBIBOABI 10 TEME,
PacKpbIBAIOIIUE COJEP’KaHUE BCEX BOIPOCOB, IMOCTABJIEHHBIX B JIEKINH. OOBSIBUTH IJIaH OYEPETHOTO
IIPAKTUYECKOrO 3aHATHS, AAaTh KPAaTKUE PEKOMEHJAIMU IO IOJArOTOBKE CTYAEHTOB K 3aHSTHIO.
Onpenenutb MECTO W BpeMsl KOHCYJIbTAallMU CTYJEHTaM, MOXEJaBIIUM BBICTYNUTh C JOKJIaJaMu U
pedeparamu.

Ha mocnenneit nekimuu yaenuTh BpeMs il o0O3opa HamOosiee BaXKHBIX —TOJOXKCHHM,
PaccMOTPEHHBIX B KypCe.

2. YKka3zaHus 1715 NPOBEACHUS MPAKTUYECKUX/Ta00paTOPHBIX 3aHIATUN

YeTko 0003HAYUThH TEMY NPAKTHUECKOMN / 1aOOpaTOpHON pabOTHI.

OO6cyauTh OCHOBHBIE MOHATHUS, CB3aHHBIE C TEMOU PabOTHI.

B mpouecce pemeHns 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O NPAaBWJIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeyathb CTYACHTOB, HanbOoJIee AKTUBHO YYaCTBYIOLIUX B PELICHUH 33/1a4 U JUCKYCCHSX.

B koH1e 3aHATHS 3a7aTh ayAMTOPUHM HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, MPOKOHTPOJIUPOBATH



XOJI BBITIOJTHEHUS PAKTHUECKOW MM J1a00paTOpHOM padoTHI.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSITEIbHONW PabOThI CTYACHTOB

[To ycMoTpeHuio mnpemnopaBaTedst 3aJaHHE HA CaMOCTOATENBHYIO paboTy MOXKET OBITh
WH/IMBUYAIbHBIM WA (PPOHTAIHHBIM.

[Tpu ucnonbp30BaHUM MHIMBHIYAIBHBIX 33aHUIl TpeOOBATh OT CTYIEHTA MMCHMEHHBIH OTYET O
MIPOJICJIAaHHOM padoTe.

[Tpu npuMeHeHNU (QPOHTATIBHBIX 3aJaHUH BECTH KOJJICKTHBHBIC OOCYXIEHHS CO CTYACHTaMH
OCHOBHBIX TCOPECTUYCCKUX MTOJI0KCHUH.

C 1menpi0  KOHTPONS KadyecTBa  BBIIIOJHEHUS  CAaMOCTOSTENBbHOW  PaboOThl  TpeOOBaTh
HHAUBUAYAJIBbHBIC OTYCTHI (Z[OHyCTI/IMO BMCCTO IMMUCBMCHHOI'O OTYCTA MPUMCHATH MHIAWBUAYAJIbHLIC
KOHTPOJIbHBIE BOTIPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanussmu OC HUAY MUOU u yuyeOHBIM MIIaHOM
OCHOBHOM 00pa3oBaTelbHOM MpPOrpaMmbl 1O HarpasieHuto noarotoBku 27.03.04 VYmpasneHnue B
TEXHUYECKUX CUCTEMAX

Ar

Pabouyto nporpaMmmy cocTaBuIl JOLEHT py Z % ' Medenona H0.A.
VY

Penensenrt: noueHT E¢ppemona T.A.

[Iporpamma omoOpena Ha 3acemanuu YMKH 27.03.04 YnpaBnenue B TEXHHYECKHX CHUCTEMax OT
31.08.2021 rona, mpotokos Nel.
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