baiakoBcKkuii HH)KEHEPHO-TEXHOJIOTHYECKUI HHCTUTYT — (uiuai dpeaepaabHOro
rOCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEILHOTO YUPEKICHHS BBICIIIETO 00pa30BaHUs
«HannoHnanbHbIN UCCIEN0BATENBCKUH AIEpHBIN YHUBEpCUTET « MUDN»

@akynpTET aTOMHOU SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomHas 2HEpreTHKA»
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«27.03.04 YopaBieHue B TEXHUUECKUX CUCTEMAX)
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«YmpaBiieHue 1 nH(pOpMaTHKA B TEXHUYECKUX CUCTEMAX)

Kpasmmduxkanus BbINyCKHUKA
bakanasp

dopMma 00y4eHust
OuHas

bamakoBo



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
COOTBETCTBUH ¢ TexHudyeckuM 3ananueMm (IIpodeccronansupiii cranmapt «24.121. Cneuuanuct mo
MIPOEKTUPOBAHUIO ABTOMATU3UPOBAHHBIX CHUCTEM YIPABICHUS TEXHOJOTMYECKUMHU MPOLECCaMU
O00BEKTOB MCIOIH30BAHUSI ATOMHOM SHEPTUN).

3anauu U3y4eHus! TUCHUIUIUHBL:

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

- (opMUpOBaHHE TPAKTUYCCKUX 3HAHUNW ¥ HABBIKOB IO IOCTPOCHUIO U HCCIICIOBAHHUIO
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 OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX JWUCLUUIUIMH, COBPEMEHHbIE TEHACHIIUU
pasBUTHS  DJCKTPOHUKH, M3MEPUTEIFHOW W  BBIYMCIUTEIBHONW TEXHUKH, WH(OPMAIIMOHHBIX
TEXHOJIOTUH B  CcBoed  IpOPECCHOHATBHOM  AEATENbHOCTH, OCHOBBI ~ QJITOPUTMHU3ALUN U
[IPOrpaMMUPOBAHUS, YMETh IPUMEHSITh METOJIbl MaTeMaTHYECKOro aHajlu3a W MOJEIMpPOBaHMS,
TEOPETUYECKOTO0 U DKCIEPUMEHTAIbHOIO HCCIIENOBaHMS, BJIAJETh METOAMKOM IOMCKA, XPAHEHUS,
00paboTKK W aHanu3a WHGOPMAIMK U3 PA3IUYHBIX MCTOYHUKOB W 0a3 NaHHBIX, MPEICTABISATH €€ B
TpebyeMoM Gopmare ¢ UCHOJIb30BaHUEM HH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX M CETEBBIX TEXHOJIOTH,
METOJIaMU TEOpUU AaBTOMATHYECKOI'O YIpPaBJIEHHUS B OOJACTH HUCCIEIOBaHMS JMHEMHBIX CHCTEM
aBTOMATUYECKOT'O YIIPABJICHUS.

[lepeueHp AMCUMILINH, YCBOGHHUE KOTOPBIX CTYIEHTaMU HEOOXOAMMO Il M3Y4YEHMs JTaHHOU
IUCUUIUTMHBL: 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  CUTHAJIOB,
MUKpPOKOHTPOJUIEPHI U MUKPOIIPOLIECCOPHI B CUCTEMAX YIPABICHUS.

OcBoenne aucuumiauHbl  «l{udpoBrie cucTeMbl aBTOMAaTHMYECKOIO  YIPABIEHUS» B
MocJeIylomeM Heo0X0AUMO NpU HM3Yy4eHHH IUCHMIUIMH «IIpoekTHpoBaHHE CHCTEM YNpaBJICHUS H
KOHTpPOJIs», «POOOTOTEXHUYECKHE CUCTEMBbl U KOMIUIEKCBD»; MPU MPOXOXKACHUU MPOU3BOJICTBEHHOU
(TEXHOJIOTUYECKOH) M TMPOM3BOJACTBEHHOW (IPEIAMIUIOMHON) TPAaKTHUK, a Takke B paMKax
['ocynapcTBEHHOM UTOrOBOM aTTECTALINU.

OO6oOuieHHble  TPyAOBbIE (YHKIMH, KOTOPBIE CMOXET TIOJHOCTbIO HMJIM  YaCTUYHO
MIPOJIEMOHCTPUPOBATH CTYIEHT IPU OCBOCHUU JAHHOW AMCLUILINHBIL:

- IIpodeccuonaneupiit  cranmaptr  «24.121. CpoeumanucT 1O  HPOEKTHUPOBAHUIO
aBTOMATHU3HPOBAaHHBIX ~ CHUCTEM  YIpPABJIEHHS  TEXHOJOTHYECKHMMH  TpOIeCCaMH  OOBEKTOB
UCMOJIb30BaHUs aTOMHOM 3Heprun» A/02.6. Pazpabotka P/I ACY TII niast OUAD.

Komnerenuuu oOyuawmerocs, (opmupyembie B pe3y/jbTaTe OCBOCHUA

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



obmenpodeccuoHaIbHbIC

Kon Haumenosanue
WNHnukaTopbl 1OCTUKEHUS KOMITETCHIIUH

KOMITETCHIINHT KOMITETCHITUHI

OIIK-1 Cnocoben 3-OI1K-1 3HaTh: NpUHLKIIBI TIOCTPOEHUS] CUCTEM
aHAJIM3UPOBATh 3a/1aud | yIpaBJiIeHUs
npodeCCHOHAIBHON V-OIIK-1 YMeTh: aHanu3upoBaTh 3a7a4M yIIPaBICHUS B
JeSATEIbHOCTH Ha | TEXHUYECKHUX CUCTEMax
OCHOBE nojoxenui, | B-OIIK-1 Braagers: 0a30BBIMH 3HAHUSAMHU O THIIOBBIX
3aKOHOB M METOJOB B | TEXHMUECKHX CPEACTBAX ABTOMATHKHU U YIIPABIICHUS
00JacTl €CTEeCTBEHHBIX
HayK U MaTEMaTUKHU

OIIK-2 Cnoocoben 3-OI1K-2 3HaTh: OCHOBHBIE IPUHIIUIIBI K1 METO/IbI
dbopMyIUpoBaTh 3a1a4M | TOCTPOCHUs ((hopManH3aIiK) U UCCICIOBAHUS
npodeccuoHanbHOM MaTeMaTHYECKUX MOJIENIeH CUCTEM YIpaBlieHus, X (POPMbI
JeSATEIbHOCTH Ha | IPE/ICTABJICHUS U TPeoOpa30BaHuUs AT LeJIeH yIpaBIeHUs
OCHOBE 3HaHuy, | Y-OIIK-2 YMeTh: 1eMOHCTpHpOBaTh HABBIKU
npOQUIBHBIX Pa3/IeNIOB | UCIOJIB30BAHUS 3HAHUN (DU3UKH U MAaTEMATHKH JIJIS
MaTeMaTUYECKHX U | peuieHus 3a/1a4 TEOPETUYECKOTO U MPUKIIATHOTO
€CTECTBEHHO-HAYUHBIX | Xapakrepa
muctumiad (moxyneit) | B-OIIK-2  Bnagers: aHaqUTHUYECKUMHU U YHUCIOBBIMHU

METOJAaMHU JIJI pacuyeTa TEXHUUECKHUX MapaMeTPOB CHCTEM

OIIK-3 Criocoben 3-OIIK-3 3HaTh: ycTpOHCTBO OCHOBHBIX THIIOBBIX
UCII0JIH30BATh TEXHUYECKUX CPEJICTB aBTOMATHKH U YIPABIICHUS,
byHIaMeHTalIbHbBIE anmnapaTHble U IPOrPaMMHBIE CPEJICTBA CUCTEM
3HAHUS JJIs PELIEHUA | YIpaBlIeHUS
0a30BBIX 3a1a4 | Y-OIIK-3 YMeTb: BBINOIHATH MPOEKT TEXHUUECKOTO
YIPaBJICHUS B | o0ecrieueHusi CUCTEM YIPaBJICHHS Ha 0a3e TUITOBBIX
TEXHUYECKUX CHCTeMax | MPOrpaMMHO-AIapaTHBIX KOMILIEKCOB
c nensto | B-OIIK-3 Brnagets: HaBbikamu paboThl ¢ COBpEMEHHBIMU
COBEPILECHCTBOBAaHUSl B | allapaTHBIMU U IPOrPAMMHBIMH CPEICTBAMHU
npodeccuoHanbHOM HCCTIE0OBaHUS U TPOCKTUPOBAHMS CUCTEM YITpaBICHUS
JIeATETbHOCTH

OIIK-4 Crnocoben 3-OIIK-4 3HatTh: TUNIOBBIE KPUTEPUHU OLIEHKH
OCYIIECTBIISITh OLEHKY | () (HEKTUBHOCTH KaK TEXHUUYECKUX CUCTEM, TaK U
s dexTuBHOCTH MPOU3BOACTBEHHOTO MTpoIecca
cucteM  ympasieHus, | Y-OIIK-4 YMers: npaBuiIbHO HHTEPIPETUPOBATH
pa3paboTaHHBIX Ha | pe3yabTaThl aHan3a 3PGEKTUBHOCTH MOTYUESHHBIX
OCHOBE pe3yIabTaTOB
MaTeMaTUYECKUX B-OIIK-4 Bnanets: MeTOOMKaMU aHalu3a YCTPOWCTB U
METOJI0B CHUCTEM IO TEXHUYECKUM M S3KOHOMHUYECKUM KPUTEPUIM

OIlK-11 Cnoco0eH noHuMaTh 3-OIIK-11 3HaTh: npuHIUIBEl paObOThl COBPEMEHHBIX

MIPUHIIUIIBI paOOTHI
COBpPEMECHHBIX
UH(OPMAIMOHHBIX
TEXHOJOTUIN 1
MCIIOJIb30BaTh UX IS
peneHus 3aaa4y
npodeccCuoHaNBHOM
JIEATEIIbHOCTH

MH(POPMAIMOHHBIX TEXHOJIOIHHA U CIIOCOOBI UX
WCIIOJIB30BAHMS JIJISl PEIICHHUS 3a7a4
poeCCUOHATILHOMN 1eATEIbHOCTH

VY-OIIK-11 YMers: BbIOMpATh COBpEMEHHBIE
MH(POPMAIMOHHBIE TEXHOJIOTUH U UCTIONIb30BaTh UX JJIS
pelieHus 3a1a4 npogeccuoHanIbHON

NEeATEIbHOCTH

B-OIIK-11 Brnagers: HaBbIKaMu pabOTHI ¢
COBPEMEHHBIMU MH(POPMALMOHHBIMU TEXHOJIOTHSMU U
Croco0aMy UX UCIIOJIb30BAHUS JUISl PEIIeHUs 3a1a4
poeCCHOHATILHOM 1€ TeIbHOCTH




npo¢eCCHOHATBHBIC

3amaun
Kon n
npodeccnoHabH OOBbeKT ummn NHpaukaTopsl 1OCTHXKEHUS
o HaVMEHOBAaHHUE
O IeATENBbHOCTH | 00JacTbh 3HAHUS KOMIIETEHIIUH
KOMITETEHIIMH
311/D)

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

pacuerax U | CpeicTBa OCYIIECTBIISITh TUTIOBBIX MPOrPAMMHO-AIAPATHBIX

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

00BEKTOB yIIpaBJICHUS, JIAHHBIX s | Y-1IK-3 YmeTs: ocyiiecTBasTs cOop

npodeccuoHanbH | KOHTPOJIS, pacuera, Y QHAJIU3 UCXOJIHBIX TaHHBIX JJIs

Ol JesATEeNbHOCTH | TEXHUYECKOTO MIPOU3BOUTH pacyeTa v MPOEKTUPOBAHUS CUCTEM

B COOTBETCTBUM C | JMATHOCTUPOBAHU | PAaCUEThl U | ¥ CPEICTB aBTOMATHU3ALUU U

TEXHUYECKUM au MIPOCKTUPOBAHUE YIpaBJICHUS

3aJaHueEM nHpopmarmoHHoT | oTAenbHBIX OsiokoB | B-TIK-3 Bnaaets: coBpeMeHHBIMH

0 obecrieueHus u YCTPOMUCTB | KOMITBIOTEPHBIMU CPEACTBAMU

cUCTEM aBTOMATHU3ALMU U YIIPaBICHUS JIs
aBTOMAaTH3allMd U | TMPOBEICHUS MPOEKTHO-
yIpaBJIeHUS. KOHCTPYKTOPCKUX M3bICKAHUU

33}18'11/1 BOCIIMTAHHUSA, PCAIN3YEMBIC B paMKaX OCBOCHHUA TUCHHUIIJINHBI

B nmponecce 0OCBOCHUA JaHHON JUCIHIINHEL PCAIU3YIOTCA CICAYIOIUC 3a]a4Y BOCIIUTAHWA:

BoBJieuenue B

. HUcnosb3oBanue
Hanpasnenue | Co3nanue ycJjoBHii, PA3HOILIAHOBYIO
BOCIIMTATEJIbHOI0 NOTEHI[HAJIA
/ meaun o0ecrnevyUBaKOIINX . BHeY4eOHYI0
y4eOHO# JHCIMIIIMHBI
AeITeJIbHOCTh
Ipogeccuona | - hopmupoBanue Wcnonp3oBanue BocnurarenbHoro | 1.Opranuzanus
JIbHOE U ri1y00KOro NOTEHIMaJIa JUCIUIUIMH Hay4HO-
TPyAOBOE IIOHUMAaHUs €CTECTBEHHOHAYYHOI'O U NPaKTHYECKUX
BOCIIUTaHHUE COLIMAJIbHON POJIH o01enpopeccuOHaTbHOTO MOAYNS | KOH(pepeHui u
npodeccum, TUTST: BCTPEY C BEAYITUMU

IO3UTUBHOU U
AKTUBHOW YCTaHOBKH
Ha [IEHHOCTHU
n30paHHOMI
CHEIHaIbHOCTH,
OTBETCTBEHHOI'O
OTHOIIIEHHUS K
npodeccroHanbHOI
NESTeNIbHOCTH, TPYAY
(B14)

- (hopMUpPOBaHMS TO3UTHBHOTO
OTHOIIEHHUS K Npodeccun
UH)XeHepa (KOHCTPYKTOpa,
TEXHOJI0ra), NOHUMaHUs ee
COLIMAJIBHOW 3HAYMMOCTH U POJIU B
o0111eCTBE, CTPEMIICHUS CIIEI0BATh
HOpMaM NpodecCUOHATBEHON ITHKU
MIOCPEJICTBOM KOHTEKCTHOTO
oOyueHus1, pelIeHus MPaKTUKO-
OPUEHTUPOBAHHBIX CUTYallMOHHBIX
3ajad.

- (hopMupOBaHUS YCTONUNBOTO
HHTEepeca K mpodeccunoHaaIbHOM
IEeITEIBHOCTH, CLIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIEHO
MBICJIUTb, TOHUMATh 3HAYUMOCTh
npodeccuu MoCpeICTBOM
OCO3HaHHOTO BBHIOOPA TEMATUKHU
MIPOEKTOB, BHITTOJIHEHHSI TPOEKTOB C
nociuenyoomei myoanuyHon
MpE3EHTAlNEN pe3yIbTaTOB, B TOM

crenualIncTaMu
IpEANPUITHI
ropoja u
BETEpaHaMu
ATOMHOM OTpacu.

2. Opranuzanus u
IIPOBEJICHHE
IPEIMETHBIX
OJIUMITUAJ U y4acTHe
B KOHKYpCax
npodeccroHalIbHOTO
MacTepCTBa.
3.Yuacrtue B
€KETOJIHBIX aKIHAX
CTYJEHUYECKHX
CTPOUTENIBHBIX

OTPSIIOB




yuciie 000CHOBaHUEM HX
COLIMAJIBHOW U ITPAKTUYECKON
3HAYUMOCTH;

- opMupoOBaHUS HABBIKOB
KOMaHIHOU padoThl, B TOM UHCIE
peain3anuy pa3iInuHbIX
MIPOEKTHBIX poJeil (Juaep,
WCIIOTHUTEIb, AaHAJTIUTUK U TIP.)
MIOCPEACTBOM BBIMOJTHEHHS
COBMECTHBIX IPOEKTOB.

CTpyKTypa u coepkaHue y4eOHOM IMCUMIINHBI
Jucuurnuna npenogaercsa cryJaeHtaM B 7-oM cemectpe. OOmas TpyJ10eMKOCTb TUCIMIUIAHBI
COCTaBJISICT 6 3a4STHRIX eauHUIl, 216 aK. 4acos.

KaJjiengapHbli IUIaH

Ne Ne HaumenoBanme pa3jaena Buabl yuyeoHoit ATTecTa Makcu
P (TeMBbl) JTUCHUTIITHHBI JAeATEJIbHOCTH (B Yacax) nus MaJib-
a e ° o pa3jiena HBIH
3 M E = (popma) oasn
i | bI g- g 3a
e = = g paszien
a s |E |8 |2 |
a S | & | § s | £

BB = = Q
1 pazges. OcHoBHbIe MOHATHS HUPPOBBIX CAY

1 1 OyHKIMOHATIbHAS cXeMa
uudposoit CAY.

JlnHamMuyeckre 29 5 4 4 19
XapaKTePUCTUKU

JUHEHHBIX UMITYJIbCHBIX

CUCTEM YIIPABIICHUS.

1 2 OKCTpamnosaTop
HYJIEBOTO MOPSIIKA. o5 5 4 19
CBolicTBa AUCKPETHBIX
nepeJaTOYHbIX QYHKIIHM.

1 3 CrpyKkTypHBIE
MIPEJICTaBICHUS
U(PPOBBIX CUCTEM. 29 2 4 4 19
Y CTONYHUBOCTD JIMHEWHBIX
U(PPOBBIX CUCTEM.

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

2 pasaen. Meroabl cuHTe3a U peajaunsanus uugposbix CAY

2 5 CuHTE3 TMHENHBIX 29 5 4 4 19
1U(POBBIX CUCTEMAX.

2 6 MonanbHbIi METOL
cunte3a. OnepaTopHas 25 2 4 19
npoueaypa.

2 7 MatpuuHas npoueaypa 29 2 4 4 19




MOJaJbHOr0 METO1a
CUHTE3A.

2 8 Peanu3zarmus mmudpoBbix

CAY 25 | 2 4

19

Kin2 300.

Buja npoMeKyTOYHOM aTTeCTalHH 216 | 16 | 32/10 | 16/6

152

IK3aMeH 40 0.

Ki1- xomioxkBuym

ConeprxaHue JeKIHOHHOTO Kypca

TeMBI JJeKINH.
Bomnpocekl, oTpadaTsiBaeMble Ha JIEKIHH

Bcero
4acoB

YueoHo-
MeToIuYecKoe
odecmeueHue

1

2

3

DYyHKIUOHAIBHAA cXeMa HM(POBOH cMCTEeMbl ABTOMATHYECKOI0
ynpasiienus. [loHsTre 1uPPOBBIX CHCTEM YIPABICHHS. DIEMEHTHI
KOMOHMHUPOBaHHOM CUCTEMBI YIIPaBJICHUS.

JIlnHaMu4YecKrue XapaKTePUCTUKH JIMHEHHbIX MMIIYJbCHBIX
cucrem ynpasjaenusi (JIMC). Ilonatne pa3HOCTHBIX YpaBHEHUH.
[Tony4yeHne pa3sHOCTHBIX YpaBHEHHH uepe3 MepexojHble (hYHKIIHU.
[TpuGsnxkeHHbIH coco0 MOoIy4YeHUs] pa3HOCTHBIX YPAaBHEHHH.

2

1-23

JKCTPANOJATOP HYJeBOro mnopsaka. QOyHKIMOHAIbHAs CXema
JKCTpanojsATOpa HYJIEBOIO INOpAAKa. AHAIUTHYECKas MOJEIb
dopmupyromero  ¢uwibTpa. BwIBOg mepematoyHol  QYHKIUU
dopmupyromero ¢uiabtpa. CTpyKTypHas cXeMa 3KCTpanossropa
HYJIEBOTO MOPSIKA.

MeTtoa z-npeodpa3oBaHus

CBoIiCTBa JHMCKPETHBIX MEPENAaTOYHBIX (YHKIUH. CaolicTBa
JUCKPETHBIX mepenatounbix ¢yHkuuid. Kosdduuuent ycunenus
cTaTuueckoro ooObekta. Ilepexon oT mepenaToyHo (GYHKIUU K
pasHOCTHOMY ypaBHeHHI0. OOpaTHOe Z-peobpazoBaHHUe.

1-23

CTpykTypHble mnpeacTaBjienuss HupoBbIX cucrem. IIpaBuia
npeoOpa3oBaHUsl CTPYKTYPHBIX CXEeM JIMHEHHBIX JMCKPETHBIX
cucreM. [locrenoBaTensHOE COCTUHEHNE IBYX TUCKPETHBIX 3BEHBEB.
[TocnenoBarenbHOe COEAMHEHUE JBYX HEINPEPBIBHBIX 3BEHHEB
pa3aeneHHbIX AKCTPATIOIATOPAMHU HYJIEBOTO HOpSIKA.
[TocnenoBarenbHOE COETMHEHNE IBYX HEMPEPHIBHBIX 3BEHHEB.
VYcroiunBoCcTh JMHEMHBIX IUGPOBBIX cucTeM. OOmee ycioBue
ycroiftunBocTd. ['eomerpuueckas MHTEpIpeTanysi OOLIero ycIoBUs
ycronunBoctu. Kpurepuu: llypa, [lyp-Kona.

1-23

bununeiinoe npeoOpazoBanume. Ilpouenypa  ucnonb30BaHUA
OounHelnHoro npeodpasosanus. Teopema KorenbHukoBa-IlleHHoHa.
[TpeoOpazoBanue Tactuna. Ilopsimox mpoBeneHust npeodpazoBaHUN
TacTtuHa.

1-23

CuHTe3 JMHEHHBIX HUPPOBBLIX cHCTeMAaX. 3ajadya CHUHTE3a.
VYrpaBiasieMOCTh JIMHEHHBIX WMITYJIBCHBIX CHUCTEM. YTIPaBIsIEMOCTh
MHOTOKaHaJIbHOT'O 00BeKTA. Hab6mromaeMocTn JIMHEUHBIX
UMITYJIbCHBIX cucTeM. HabrroqaeMocTh MHOTOKAaHATTBHOTO OOBEKTA.

1-23

MopaabHbiii  Meroa cuHTe3a. OmepaTtopHasi  mpoueaypa.
Acrtatnueckas mporeaypa. Cratudeckass Mporeaypa MOJATBHOTO
METOJa CHHTEe3a. MarpuuHasg npoueaypa MOJAIbHOIO METoJa
CUHTE3a.

1-23




MarpuyHass  npoueaypa  MoOJAJBHOIO  MeTOAa  CHHTe3a. 2 1-23
Peanusanug craTMKM B < MHOTOKaHalbHOI cucreMe. CHHTE3
OJTHOKAHAJbHBIX  ACTaTMUECKUX CHCTEM C  MCIIOJIb30BaHHEM
MaTPU4YHOU MPOLIEAYPBI.
Peasm3zanusa  wmdpoBeix CAY. IUIK wu  cpenpl  ux 2 1-23
OpOrpaMMHUpPOBaHUs. YCTpPOHCTBa BBOAA-BbIBOAA. HTEpdeichl.
SCADA-cuctembl
IlepeyeHb NPAKTHYCCKUX 3AHATHH
Tema npakTuyeckoro 3ansitus. Bonpocsl, Bcero Yaetuo-
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATHH 4acoB MERORITHICEROE
obecrieyenue
1 2 3

Pacuyer nepenaroyHbix GyHKUMI 3JIeMEHTOB HM(PPOBBIX CHCTEM. 4 1-23
W3yuenue nopsaka pacueTa nepeaaTouHbIX QyHKIUN 371€MEHTOB
UG POBBIX CUCTEM aBTOMAaTHYECKOTO YIIPABICHUSI.
AHAJIN3 YCTOWYNBOCTH HU(PPOBBIX CHCTEM ABTOMATHYECKOTO 4 24
peryjupoBanus. l3yueHue KpurepueB yCTOMUMBOCTH,
UCHOJIb3YEMbIX JUIS UCCIIe0BaHMSI LU(POBBIX CUCTEM
aBTOMATHYECKOTO YITPABIICHHSL.
Pacuer noka3zareeii kayecTBa nudpoBbIX cucTeM. [Topsimok 4 1-23
pacuera nmokasaresei kadyecTBa IHU(PPOBBIX CUCTEM
aBTOMATHYECKOI0 yIpaByieHUs. MeTobl ylyullleHus oKa3arenen
Ka4yecTna.
CuHTe3 JIMHEeHHBIX UMITYJIbCHBIX CHCTEM MOJAJIbHBIM METOAO0M. 4 1-23
W3yuenne mopsiaka cuHTe3a HU(POBBIX CHCTEM aBTOMATUYECKOTO
yIIpaBJIeHUs] MO/IETbHBIM METOJIOM C MCIIOJIb30BaHHEM
MaTeMaTHYECKUX PEIaKTOPOB.

Ilepeyenb 1a00paTOPHBIX PadOT

N Bcero Yebno-
Tema 1adopaTopHoii padoThl. MeTOouYecKoe
Hacos obdecreyenue
1 2 3

N3yuenne KOMIIOHEHTOB JlaboparopHoro crenaa. Mzyuenue I1JIK 4 1-23
110-220.30. N3yuenue manenu onepartopa rpaduueckoit CIT 304-b.
N3ydyenne monyns BBoja-BeiBoga MB 110-220
ABTOMaTHUYECKOE PEryIMpOBaHUE TEMIIEPATYPhI BOJIbI 4 1-23
ABTOMaTHUYECKOE PEryIMPOBAaHUE YPOBHS BOJBI B PE3EPBYape 4 1-23
ABTOMaTHUYECKOE PEryIMPOBAHUE IaBICHUS BOJIbI B pE3EpByape 4 1-23
ABTOMaTHYECKOE PEryJIMpOBaHUE pacxoa BOJbI, MOCTYNAOIIEH B 4 1-23
pesepByap
M3yuenne KOMIOHEHTOB JlaboparopHoro cteHna. Perymstop TPM 4 1-23
151 u nmporpamma Konduryparop
UccnenoBanne CAP TemnepaTypsl neun Ha 06a3e perynstopa cepuu 4 1-23
TPMI151.
[Iporpammuoe ynpasienune CAP temmneparypsl neuu. 4 1-23




3amaHus 11 CAMOCTOSITEIbHON PadoThI CTYIEHTOB

Bomnpocsl 111 caMOCTOATEIbHOT0 H3y4YeHU s
(3apanus)

Bcero
JacoB

YuebHo-
MeTOANYecCKOoe
ob0ecneuenmne

1

2

3

KoMOunnpoBaHHoe u mocjie10BaTeIbHOE YIIPaBJIEHHE.

OcHOBBI TeopuM NepeKroyaTeNbHbIX cxeM. [lopsiiok coeauHeHus
DJIEMEHTOB B ()YHKIIMOHAJIHHBIX CXEMaX CHCTEM aBTOMATHYECKOTO
yIpaBIeHUsI.

12

1-23

AHaJMTHYECKHE METOJbl MOCTPOEHHUS PETryJATOPOB HUGPOBBIX
CHCTEM JIJI1 00bEeKTOB M BHEIIHUX BO3/JeMCTBUI ¢ U3MEPUMbIMHU
COCTOSTHHSIMH.

Oco0eHHOCTH 3aJlaHUsl MATPUIl OIMMCAHMS ATAJOHHOW MOJEIH IS
I[I/ICerTHBIX CUCTEM. I/ICHOJIB?;OBaHI/IE': CTaH[[apTHLIX IIOJIMHOMOB JIA
3aJIaHMs )KEJIAaeMbIX KOpHEH (K03 (HUIIMEHTOB XapaKTepUCTUUECKOTO
MOJIMHOMA), 00ECIICUYNBAIOIINX TpeOyeMbIe IMOKa3aTelu KadecTBa B
3aMKHYTBIX CHCTEMaX.

12

1-23

AHaJIUTHYECKHE METO/bl MOCTPOEHHSI PeryjasiTOpoB HU(PPOBBLIX
CHCTEM JfI OO0OLEeKTOB M BHEIIHHUX BO3JCHCTBHI ¢
OrpaHMYeHUsIMH HA U3MepsieMble epeMeHHbIe.

YCTpOWCTBO  OLIGHKHM  IMOJHOM  Pa3MEPHOCTH W CIIOCOOBI
npoeKkThupoBanus. [IpoekTrupoBaHHE IUHAMHUYECKOTO PETYISITOpa C
YCTPOMCTBOM OIICHKH MOJHON Pa3MEpHOCTH.

12

1-23

Cucrembl NMPOCTPAHCTBEHHOI'O CJIC/KCHUS.
Mojaenu cuctemMm IIPOCTPAHCTBCHHOI'O CJIICKCHHA. CuHTE3 JIMHEHHBIX
PEryJIsITOPOB 4JIA CUCTEMBI IIPOCTPAHCTBCHHOT'O CJICKCHUA.

12

1-23

MaremaTuueckue MoJeJH JUCKPETHBIX 00beKTOB M JUCKPETHbIX
NMPOLECCOB BHEIIHUX BO3/1eHCTBHIA.

@opMbl  3a7aHUs  ypaBHEHUH JIBUKEHUS JIUCKPETHOIO OObBEKTa
(cucTembl) B BUJIE PA3HOCTHBIX YPAaBHEHUH.

12

1-23

YcroituuBocTh HUGPPOBBIX (IMCKPETHBIX) CHCTEM.

Meropn JIsmmyHoBa 11 aHaIM3a CBOWCTBA YCTOMYMBOCTH THUCKPETHBIX
cucreM. YpaBHeHus JIamyHOBa U1 aHAIM3a CBOMCTBA YCTOMYMBOCTH
JIMHENHBIX JUCKPETHBIX cucreM. YpaBHeHus JIsmyHoBa Kak
KPUTEPUN  pACIHOJIOKEHUS KOpHEH 3aMKHYTOM  CHUCTEMBI B
OTpe/IeNIeHHBIX 007acTAX KOMIUIEKCHOM IUIOCKOCTH BHYTPHU (BHE)
€AMHUYHOTIO Kpyra ¢ LIEHTPOM B Ha4yaJle KOOPJAUHAT.

12

1-23

ApXHTEKTypa aBTOMaTU3HPOBAHHOM CHCTEMbI

ITpocreimmii Bapuant ACY TII ¢ ogHMM KOMIBIOTEPOM U OIAHHUM
yCTpOMCTBOM BBOAA U BbIBojAA. TpeboBanus k apxurekrype ACY.
Pacnpenenennele  cucTeMbl aBTOMAaTu3anuud.  MHOroypoBHEBas
ApXHUTEKTypa

12

1-23

IIpombinLIeHHBIE CeTH U HHTePdechl

OOmme cBeneHHUS O TMPOMBIIUIEHHBIX ceTsix. Moxens OSIL.
Wntepdeiicer RS-485, RS-422 u RS-232. Untepdeiic "TokoBas
netis”. HART-niporokon. CAN.

12

1-23

KounTtpoJsuiepsl 1i1s1 cucreM aBTOMATH3AUMHU
[Iporpammupyemble Jiorudeckue KoHTposuiepbl. Kommbrorep B
CHCTeMax aBTOMAaTHU3alMU. Y CTPOMCTBA BBOJA-BbIBOJIA

12

1-23

OO0mue ceegenns o nporpammuposanuu IJIK
Crpykrypa u cocras IIJIK. HWaterpamms IIUIK B ACVYTIL

12

1-23




Texnomorust OPC. OcHoBHble npuHIMIIEI cTanaapTa MOK 61131-3.
SCADA-nakeTsI

Kommuexke CoDeSys 16 1-23
Kommnonents! opranuzanuu mnporpamm (POU). Tunel aaHHBIX.
ITepemennbie. CTpykTypa nporpammuoro ooecreuenus [1JIK.

SA3piku MOK 61131-3 16 1-23
Huarpammbl SFC. Cnucok uncrpykiuii L. CTpyKTypupOBaHHBII
TekcT ST. Peneituble guarpammel  LD.  ®ynkumonanbHble

nuarpammbel FBD.

PacueTrHo-rpadpuueckasi padoTa ne npeaycMoTpeHa yueOHbIM IJIAHOM

KypcoBas padora

KypcoBas pabGora Ha TeMbl «AHalmM3 M CUHTE3 LUGPOBOM CUCTEMBl ABTOMATHYECKOTO
yIpaBieHUS» BBINIOJIHAETCS B 7 cemecTpe. OCHOBHOM 1I€JIbIO BBIIIOJIHEHUSI KYPCOBOM paOOThI SIBIISIETCS
3aKpEIJICHUE Ha IPAKTUKE 3HAHWM, IOJIYYEHHBIX CTYAECHTOM IIPH M3YyYEHUHU JUCLUIUIMHBI, pa3BUTHE
HABBIKOB CHHTE€3a IU(PPOBBIX CHCTEM ABTOMAaTHYECKOI'O YIIPABJICHMUsSI HAa KOHKPETHBIX NpPUMEpPAx U
3aJ1a4yax, MPOBEACHUE pacueTa XapaKTEPUCTUK CUCTEM U KOPPEKTUPYIOILErO yCTPOUCTBA.

B nmpomecce BbIMONHEHHsT KypcoBOM paOOThl CTYIEHT JOJDKEH HPOAEMOHCTPUPOBATH
CIIOCOOHOCTh CaMOCTOSITEIIPHO BBIMTOJHATH THUIIOBBIC 3a[]a4i aHAJIN3a M CHHTE3a CUCTEM YIIPaBIICHUS,
IIPUMEHATh pPa3jM4YHbIE KPUTEPUHM YCTOMYMBOCTH CHCTEM, OIpPENENATh II0Ka3aTelu KadecTBa
yIpaBiIeHUS.

BapuanTtsl TeM KypcoBoil paOOTbI

1. Lludposas cucremMa aBTOMaTUYECKOI'O PET'YIMPOBAHUS TEMIIEPATYPhl B IOMEILIEHHUH.

2. Mudposas cucrema aBTOMaTUYECKOTO PETYIMPOBAHMSI TEMIIEPATYPHI B IIEUH.

3. Lludposas cucremMa aBTOMaTHYECKOT'O PETYIUPOBAHUS YITIOBOM CKOPOCTH 3JEKTPONPHBOJA
ITIOCTOSTHHOT'O TOKa.

4. IludpoBas cuctemMa aTeMaTHUYECKOTO PpEryJIHPOBAHUS TeMIeEpaTypbl TEIMIOHOCUTEN
3€pHOCYIINIIKH.

5. Illudposas cucrema aBTOMaTUYECKOTO PEryIUPOBAaHUS YaCTOTHl CHHXPOHHOTO FeHepaTopa.

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

7. Lludposas cucreMa aBTOMaTUYECKOT'O PETYIMPOBAHUS TEMIEpaTypbl BO3/1yXa, M0AaBaEMOro
B 3€pHOCYIIHJIIKY.

8. lluposas crucrema aBTOMaTHYECKOTO PETyIMPOBaHMs TeMIepaTypbl B aTMOc(hepe TeTTUIIbI.

9. lludposas cuctema aBTOMaTUYECKOTO PETYJIMPOBAHUS JaBJICHUSI B PECUBEDPE.

10. Hudposas cuctema aBTOMaTHYECKOT0 PETryIUPOBaHUS YTIIOBOW CKOPOCTH TUAPOTYPOUHBI.

11. Lludposas cucrema aBTOMaTHUECKOTO PETyIUPOBAaHUS TTTyOMHBI BCIIALIKH.

12. IMudpoBas cucremMa aBTOMATUYECKOIO PETyJIUPOBAaHHsS TEMIEpaTypbl B Kamepe JUIs
WHKYOaIuu SUIl.

13. Hudposas cuctema aBTOMaTHYECKOTO YIPABICHUS 3arpy3KH 3€pHOIPOOUIIKY.

14. Iludposas cucreMa aBTOMaTHUECKOTO PEryJIMPOBaHUS YPOBHS B Oake.

15. Hudposas cucteMa aBTOMaTHYECKOTO PEryJIUpOBaHMs pacxo/ia B TpPyOOIpoBo/IE.

[Tnan BBIOSHEHNS KYpCOBOM pabOTHI.

Henens Brimonaennas pabora
1 TexHuyeckoe 3a/laHne Ha KypcoBYIO paloTy.
2 Onucanne nudpoBoii CUCTEMBI aBTOMATUYECKOTO YIIPABIEHUS ... (YKa3bIBaeTCs

HAaWMEHOBAaHHME CHUCTEMbI COTJIACHO MOJyYeHHOMY BapuaHTy). B 3Toii rmase
OTHCHIBACTCS MPUHIUIHANbHAs cxeMa BbiianHo# [ICAY, Ha OCHOBaHUU Yero
paspabateiBaeTcs hyHknoHanpHas cxema [[CAY.




3-5 PazpaboTtka crpykTypHOil cxembl wummyiascHo CAP. Omnpenenenue mnepuona
KBaHTOBaHUsA. Pacuer wWMMyiIbCHOM TiepenaToyHOr (QYHKIIMU PA3OMKHYTOH W
3aMKHYTOH cucTeMbl. B rinaBe ocymecTBisercss pa3paboTka CTPYKTYpHOH CXEMbI
IICAY, npoBoagutcs BbeIOOp Tmepuoda KBaHTOBaHMs  mmmyiabcHON — CAP,
pacCUMTHIBAIOTCS NEpeAaTouHble (YHKIIMU CHCTEMBI B Z-(hopme.

6 Anamu3 ycroiunBoctu LICAY. B nanHoli riaBe naercst onpeesieHue ycTOMYMBOCTH U
pacueT U3BECTHBIMU KPUTEPUSIMH.

7 Amnanus kauectBa cuctemMsl LICAY. OnpenensitoTcst npsMble 0Ka3aTeau KauecTBa 110
NEPEX0IHOMY IPOIECCY U KOCBEHHBIE TOKA3aTEIH.

8,9 Cunres LICAY ¢ 3ajaHHBIMH TIOKA3aTEIISIMH.

10,11 Pacuet xoppekTupytromero ycrporictea [ICAY, ero rexHuyeckas peanu3anus B BUIC
IPOTPAMMBI.
Ananu3z ckoppektupoBanHoit [ICAY. [IpoBoautcs uccieqoBanre CKOPPEKTUPOBAHHON
12,13 CHCTEMBI C MCIIOJIb30BaHUEM CPEJ/Ibl MOJICIMpPOBanus Simintech wim mareMaTn4eckoro
penakTopa.

14 3aKITIOYNTENbHAS YacTh KYpCOBOH pa0OTBHI MPEICTABISETCS BBIBOJAAMH, KOTOPHIC B
CKaTOM BHUJI€ OTPAXKAIOT COJIEpIKaHUE BCeil pabOThI.

15 OdopmieHne MosSICHUTENLHOM 3aMUCKU U rpauecKoil 4acTu

16 3amuTa KypcoBOr pabOTHI

[IkaJibl O1IEeHUBaHUS KypCOBOW pabOThI
Bbajniabl Onenka TpeOoBaHusi K 3HAHUSM
(perTHHTOBOI Kypcosoii
OLICHKH) padoThbI
(cranpaprtHas)

90-100 «OMAUYHON OneHka «OTJIIMYHO» BBICTABIAETCS CTYIEHTY, €CIM OH
riyOOKO M MPOYHO YCBOMJI MOPSIOK pacueTa XapaKTePHCTUK
IU(PPOBBIX CUCTEM aBTOMATHYECKOTI'O YIPABICHMS, BBITOIHMUII
NPE3CHTAIMI0, B KOTOPOW IOKa3zal TIyOOKHEe ¥ TPOYHBIC
3HAHUSA paccuMTaHHBIX XapaKTePUCTHK CAY,
MOSICHUTENFHYIO 3allUCKy KypCOBOW paOOTHl BBHIOJHWI B
coorBerctBuM ¢ ECKJI, ncuepnbiBarolie, MOCIEI0BATENbHO,
YeTKO W JIOTHYECKH CTPOWHO W3JaraeT IOpsAJOK pacyera,
yMEeT TECHO YBS3bIBaThb TEOPUIO C TMPAKTUKOHW, CBOOOJHO
CHpaBisieTcss C TIOCTaBJIICHHOW 3ajadeii, BONMpOCaMU TpH
3alIMTe KypcoBOH paboThl, NpUYEeM HE 3aTpyAHSETCS C
OTBETOM NPH BUAOMU3MEHEHUH 33/IaHUH, UCTIOIB3YET B OTBETE
MaTtepual  MOHOrpaMuUecKod  JUTEpaTypbl, IPaBUIbHO
000CHOBBIBAET MPHHATOE PEUICHHE

70-89 «xopouiox OLeHKa «XOpOIIO» BBICTABISAECTCA CTYAEHTY, €CId OH
npaBwibHO mpoBen pacueT L{CAY, BbINonHUI Mpe3eHTalHIo,
B KOTOpOIl MOKa3aJl 3HAaHUS MaTepuayia, TPpaMOTHO M IO
CYIIECTBY M3JIaraeT €ro, MOSICHUTENBHYIO 3alMCKy KYpPCOBOU
pabotsl BeimonHua B coorBercTBuM ¢ ECKJI, He nomyckan
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOCHI,
NPaBUIBHO MPHUMEHSET TEOPETUYECKHE TOJ0KEHUs IpH
pEelIeHNH TPAaKTUYECKHX BOMPOCOB W 3a/aad, BJaJeeT
HEO0OXOTUMBIMU HABBIKAMU M MIPUEMAMH UX BBITIOJTHEHUS

60-69 «y0081€me0- OreHKa «yJIOBJICTBOPUTEIHLHOY» BBICTABISIETCS CTYACHTY, €CIIN

pumenvHo» oH npoen pacueT LICAY B COOTBETCTBUH C TEOPETUYECKUMU

3HAHUSMH, BBIIOJHWI TPE3CHTAIMI0, B KOTOPOW IOKa3al
yJIOBJIETBOPUTEIIbHBIE 3HAHUS PACCUUTAHHBIX XAPAKTEPUCTHUK




[HCAY; MOXeT ompeaesnTh MOKa3aTeJ KayeCTBAa CHUCTEMBI.
IIpu 5TOM HE yCBOWJI BCEX ACTAJIEH, JOIYCKAeT HETOYHOCTH,
HEJIOCTaTOYHO TMpPaBWIbHBIE (OPMYIMPOBKH, HAPYIICHHS
JIOTUYECKOM TMOCJIeI0BATEIbHOCTH B U3JI0KCHUH MaTepurara.

Menee 60 «Heyoose-

meopumejlbHO»

OlleHKa «HEYIOBJICTBOPUTEIHHO» BBICTABIISACTCS CTYICHTY,
KOTOPBIA TPEACTaBWJI HEBEPHBIE PACUEThl XapaKTEPUCTUK
IHCAY, wHe 3Haer mopsaKka ONpPEACIICHUs TMOKa3aTeaen
kauectBa L[CAY; He MOXeT OxapaKTepu30BaTb 3IJIEMEHTHI
CAY; He Binageet merogukoil pacuera CAY.

Oo6pa3oBaTe/ibHbIE TEXHOJIOTHHI

[Ipn peannzamuu yd4eOHOro Marepuaiga Kypca HCIOJIB3YIOTCS Pa3iIM4YHbIE 00pa30BaTEIIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3JIaHHIO aTMoc(epbl CBOOOAHON M TBOPUECKOW IUCKYCCHUHM Kak
MEXy IPENOoJaBareiieM U CTyACHTaMH, TaKk U B CTyACHYECKOU rpynme. Llenbro npu 3ToM sBsercs
BbIpaOOTKa Yy CTYACHTOB HABBIKOB M KOMIETEHLUH, IO3BOJSAIOLIMX CaMOCTOSATEIBHO BECTH
UCCIIEI0BATEIbCKYIO U HAYYHO-IIEJarOrH4eCKyIo padoTy.

AyZIHATOpPHBIE 3aHATUS IPOBOAITCS B BUAE JIeKIMH ¢ ncnosnb3oBanueM [IK u xommbrorepHoro
IIPOEKTOpPA, IPAKTUYECKUX 3aHATHM, ¢ ucnonb3oBanueM [IK 1npu mnpoBeneHum pacyeTroB U
MO/JIJIMPOBAaHMH, JJaOOPaTOPHBIX paboT Ha yueOHOM s1abopatopHoM creHae. CamocrosTenbHas padboTa
CTYJIEHTOB IIPOBOJUTCA I10J] PYKOBOACTBOM IIPENOJAABATENEH, C OKA3aHUEM KOHCYJIbTAllMi U IIOMOIIU
IIPU NOATOTOBKE K HM3YYEHHUIO IONOJIHMUTEIBHOIO MaTepHajla, BBIOJHEHHWU JOMAalIHMX 33aJaHuil U
KypcoBO# paboTe.

DoH/ OLIECHOYHBIX CPEICTB
CDOHI[ OOCHOYHBIX CPCACTB 11O JUCHUILINHE obecrneyuBaeT IMPOBEPKY OCBOCHUA ITNIAHUPYCMBIX
pe3ysibTaToB 00ydeHHs (KOMIIETEHUUH M HUX HMHAMKATOPOB) MOCPEICTBOM MEPOIPUITHH TEKYIIETro,
py6e)I(HOFO U IPOMCIKKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.
CBs3p Mexay (opMHpyeMbIMH KOMIETEHIMSAMH M (OpMaMu KOHTPOJISI HMX OCBOCHHS
IMpEACTAaBJICHA B cnenyfomeﬁ Ta6n1/1ue:

Haumenosanue
Ko n HauMeHOBaHME HHIUKATOPa HanmenoBanme
Ne n/mg KOHTPOJIMPYEMBIX o
JOCTHOKEHUS] KOMITeTEeHLIU I OLIEHOYHOT'O CPe/ICTBA
pa3nenoB (TeMbl)
Bxo/1HOW KOHTPOJIb
1 BXOJIHO# KOHTPOITH Bonpocs! BxoHOTO
KOHTPOJIsI (TUCbMEHHO)
ATTecTranys pa3enoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH
2 OCHOBHBIE TIOHSTHS [Ipaktrueckas padorta 1
mudpossix CAY 3-OIIK-1, Y-OIIK-1, B-OIIK-1, [IpakTuyeckas padora 2
3-0OI1K-2, Y-OIIK-2, B-OIIK-2, JlaboparopHuas padoTta 1
3-0OI1K-3, YV-OIIK-3, B-OIIK-3, JlaGoparopHas paboTa 2
3-0OI1K-4, Y-OIIK-4, B-OIIK-4, JlabGopaTtopHas pabora 3
3-OIlK-11, Y-OIIK-11, B-OIIK-11 | JlaboparopHas paboTa 4
3-I1K-3, Y-TIK-3, B-I1K-3 JlaboparopHnas padota 5
Komnoksuym 1
(MMCHMEHHO)
3 Meroasl cuHTE3a U 3-OIlK-1, Y-OIIK-1, B-OIIK-1, [IpakTuyeckas padora 3
peanuzanus HudpPoBbIX 3-0OI1K-2, Y-OIIK-2, B-OIlK-2, [IpakTuueckas pabora 4
CAY 3-OI1K-3, Y-OIIK-3, B-OIIK-3, JlaboparopHas pabota 6
3-0OI1K-4, Y-OIIK-4, B-OIIK-4, JlaGopaTtopHnast pabota 7
3-OIIK-11, V-OIIK-11, B-OIIK-11 | JlaGopaTopHas pabota 8
3-T1K-3, V-TIK-3, B-TIK-3 JlaboparopHas pabora 9




KomnokBuym 2

(TMCHMEHHO)
[IpomesxyTodHas arTecTanus
4 DK3aMeH 3-OIIK-1, Y-OIIK-1, B-OIIK-1, Bompocsr k 3x3ameny
3-0OI1K-2, YV-OIIK-2, B-OIIK-2, (TUCBEMEHHO)

3-OT1K-3, Y-OIIK-3, B-OTTK-3,
3-OIK-4, Y-OIIK-4, B-OITK-4,
3-OT1K-11, V-OIIK-11, B-OTTK-11,
3-TIK-3, V-TIK-3, B-TIK-3

OueHouHbIE CPEICTBA ISl BXOAHOIO KOHTPOJS IPEICTABISIIOT COOOM BOIPOCHI, KOTOpPBIE
3aJjal0Tcs CTYACHTaM B IIMCbMEHHOM (opme.

B kauyecTBe OLIGHOYHOIO CpEACTBA TEKYLIErO KOHTPOJS HCIOJIb3YIOTCS BBINOJIHEHHE
IIPAKTUYECKHUX U J1a00paTOPHBIX 33aHUI U YCTHBIN OIIPOC 10 pe3yabTaTaM MX BBITOJHEHHUS.

B kadecTBe OLIEGHOYHOIO CpeICTBAa aTTECTAllMM pa3/IelOB MCIOIb3YIOTCS TecThl 1, 2
COOTBETCTBEHHO, a JIJIsl IPOMEXKYTOYHOM aTTeCTalluy PELyCMOTPEHBI TEOPETHUECKUE BOIIPOCHI.

ITo nToram 06y‘~I€HI/I$I IMPOBOJAUTCA 9K3aMCH B IMCbMCHHOM BHUC.

Bonpocekl BXOAHOI0 KOHTPOJIsA
1. YactoTHble IMHAMUYECKHE XapakTepuUcTHKH (mepemarounas ¢yakuusa, AUX, OUX, ADX,
JorapupMHUUECKUE XaPAKTEPUCTHKHI) U CIIOCOOBI X TIOCTPOCHUSI.
2. BpeMeHHbIe IMHAMHUYECKUE XapaKTEPUCTUKU U CIIOCOOBI X ITOCTPOSHHUS.
3. Tunossle 3BeHbsd CAY: nx nepeaarounsie pyHkuuu u JIAUX.
4. [lonydeHnue nepeaaTouyHoi PyHKINUN Pa30OMKHYTOM U 3aMKHYTOM CHCTEMBI.
5. Ilonsitue ycroiuuBocTU. Y cTONYMBOCTD 1O JIsImyHOBY. 3anacsl yCTOMUNMBOCTH.

Bonpocs! kotokBuyma 1

[TonaTue undpoBbIX CUCTEM YIPaBICHHUS.
[ToHsATHE PA3HOCTHBIX YPABHEHUM.
[Tonmy4yeHne pa3HOCTHBIX YpaBHEHUI uepe3 nepexoaHble (yHKINH.
@OyHKIMOHAIbHAS CXeMa dKCTPANoJIATOpa HYJIEBOTO MOpsIIKa.
[lepexon oT nepenaTouHoil PyHKIMU K pa3HOCTHOMY YPaBHEHHUIO.
IIpsimoe u o6paTHOe Z-nipeoOpa3oBaHueE.
[IpaBuia npeobpa3oBaHus CTPYKTYPHBIX CXEM JTMHEHHBIX TUCKPETHBIX CUCTEM.
Oomee ycnosue ycroiunsoct. Kpurepun: llypa, [yp-Kona.
bununeitnoe nmpeoOpa3zoBaHue.

10 [IpeobOpaszoBanue TacTuHa.
CrTyzeHT Ha KOJIJIOKBUYME JaeT oTBeThl Ha 10 BOIPOCOB M3 MPUBEIECHHOIO BhIIIE MEPEUHs. 3a KayKbli
NpaBUIIbHBIN 0TBeT Hauucisgercs 0,5 6annoB. MakcMMaabHO 3a KOJUIOKBUYM - 5 6aJlIoB.

CoNor~wNPE

IIkana oueHuBanus pasaena 1

Texkyuuii KOHTPOJIb YCIIEBAEMOCTH ATTecTauus pasaesa MaxkcumasbHblii /
MUHHUMAJIbHBIN 0aJ11 IS
aTTecTallMu pas3jaeiia

[IpakTuueckas pabora 1 - 5 6anios KomnnokBuym 1 - 5 0. 30 6amnoB /
ITpakTruyeckas pabora 2 — 5 GaysioB 18 GanoB
Jlabopartopnast pabora 1 — 3 Ganna
JlaGopatopHnas pabora 2 — 3 Gana
Jlabopartopnast paborta 3 — 3 Ganna
JlaGopatopHnas pabora 4 — 3 Ganna
Jlabopartopnast pabora 5 — 3 Ganna




Bonpocs! ko10KkBHYMa 2
YnpaBisgeMocTh U Ha0JI01aeMOCTb JTUHEHHBIX UMITYJIbCHBIX CUCTEM.
Crpykrypa u coctan [1JIK.
OcHoBHbIe TpuHIKMBI cTaHgapTa MOK 61131-3.
Kommiiekc CoDeSys. KomnonenTs opranuzanuu nporpamm (POU).
S3piku MOK 61131-3
Huarpammsr SFC.
Cnucok uactpykuuii IL.
CrpykrypupoBaHHbIii TeKCT ST.
Peneitnbie quarpammer LD.
10 @yHkunoHanbHble quarpammsl FBD.

CoNoO~wWNE

CryaeHT Ha KOJUIOKBUYME J1aeT OTBETHI Ha 10 BOIPOCOB U3 MPUBEIECHHOTO BBIIIE MEPEeUHs. 3a KaK bl
MpaBUJILHBIN 0TBET HauuciseTcs 0,5 6aoB. MakcMMalIbHO 3a KOJIJIOKBUYM - 5 0ajlioB.

IHIkana onennBanus pasagesaa 2

Tekymuii KOHTPOJIb YCIIEBAeMOCTH ATTecTauus pasaesa MakcuMAaJIbHBIN /

MHUHHUMAJIBHBIA 0aJ171 11
aTTecTallMU pa3jiesa

[IpakTuueckas padora 3 - 4 6amia KomnnokBuym 2 - 5 0. 30 Gamos /
[IpakTrueckas padota 4 — 5 6amioB 18 GaymoB

Jlaboparopuas pabota 6 — 4 6amia
Jlabopartophnast pabora 7 — 4 Ganna
Jlaboparopnas padota 8 — 4 6amia
JlabopartopHast pabora 9 — 4 Gayna

RRO©oo N ORWNE

0.
1.
12.
13.
14.
15.
16.
17.
18.

Teopernuyeckue BONPOCHI HA IK3aMeH

OyHKIMOHANbHAS cXeMa HIU(PPOBOH CUCTEMBI aBTOMATUYECKOTO YIIPABIICHUS.

OcHOBHbIE MOHATHS LU(POBBIX CUCTEM YIPABJIECHUS.

DneMeHTbl KOMOMHUPOBAHHOMN CUCTEMBI YIIPaBIEHUS.

JIuHaMu4ecKre XapakTepUCTUKHU JIMHEHHBIX UMITYJIbCHBIX cucteM yrpasieHus (JIMC).

[ToHsATHE PA3HOCTHBIX YPABHEHUM.

[Tonmy4yeHne pa3HOCTHBIX YpaBHEHUI uepe3 nepexoaHble (yHKINH.

[TpubnmxeHHbIi c1oco0 NOayYeHHUs] pa3HOCTHBIX YPABHEHHH.

DKCTpanosATop HyJaeBOro nopsaka. @yHKIMOHANIbHAS CXEMa dKCTPANOJIATOpa HyJIEBOIO MOPAIKA.
AHanutnueckas MoJieidb GOPMUPYIOLIETO PHIIbTpA.

BeiBo nepenatounoit pyHKIMM GopMupyromero GpuisTpa.

CTpyKTypHas cxema 3KCTpanoJiiTopa HyJIeBOro rnopsijika.

CBoiicTBa AUCKPETHBIX NEPEIaTOYHBIX (DYHKIIHIA.

Koaddunment ycunenus craTiueckoro o0beKTa.

Ilepexon oT nmepenaTouHoi GyHKIMH K pa3HOCTHOMY YpPaBHEHHIO.

O6parHoe Z-nipeodpa3oBaHue.

IIpaBuia nmpeoOpa3zoBaHusl CTPYKTYPHBIX CXEM JTMHEHHBIX IUCKPETHBIX CUCTEM.
[TocnenoBarenbHOE COETUHEHUE IBYX JTUCKPETHBIX 3BEHBEB.

IlocnenoBarenbHOE COEAMHEHHUE JIBYX HENPEPHIBHBIX 3BEHBEB, PA3/ECIIEHHBIX dKCTPAOIATOpaMHU

HYJICBOI'O ImopsakKa.

19.
20.
21.
22,
23.
24,

IlocnenoBarenbHOE COEIMHEHUE IBYX HENIPEPHIBHBIX 3BEHBEB.

YcTolunBocTh TUHENHBIX HU(POoBBIX cucTeM. OOIIee yCIoBUE YCTOMUNBOCTH.
I'eomeTpuueckast MHTEPIIPETAIUs OOIIET0 YCIOBHS YCTOMUMBOCTH.

Kpurepun: llypa, [llyp-Kona.

bununeiinoe npeoOpaszoBanue. [Iponenypa ncnoap3oBaHus OUITMHEHHOTO TPeoOpa3oBaHusl.
Teopema KorenpHukoBa-I1leHHOHA.



25. IIpeobpazosanue Tactuna. Ilopsiok npoBenenus npeodpasopanuii TacTuHa.

26. CunTe3 TMHEHHBIX TU(POBBIX CHCTEMax. 3agada CHHTE3a.

27. Kputepun s¢pdpexruHoct nudpoBeix CAY

28. YmpaBiasieMOCThb JIMHEHHBIX UMITYJIbCHBIX CHCTEM.

29. YnpaBisieMOCTb MHOTOKaHAJIBHOTO OOBEKTA.

30. HaGmromaeMoCTh JIMHEHHBIX UMITYJIbCHBIX CUCTEM.

31. HaGOmrogaeMoCTh MHOTOKAHAJIBHOTO OOBEKTA.

32. MopanbHblii MeTO cuHTe3a. OniepaTopHas npoueaypa. AcraTudeckas nporeaypa.
33. Craruueckas mporeaypa MOJaIbHOTO METOa CHHTE3a.

34. Matpu4Has npoleaypa MoJaIbHOIO METOia CHHTE3a.

35. Peanuzanus cTaTUKH B MHOI'OKAHAJIBHOM CUCTEME.

36. CuHTE3 0OIHOKAaHAIBHBIX ACTATHYECKUX CHUCTEM C UCIIOJIh30BAaHUEM MATPUYHOU MPOIEAYPHI.

37. Peanmzanms nudposeix CAY.

38. IIJIK u cpeasl UX mporpaMMHUPOBAHHS.
39. S3wiku mporpammupoBanusi MOK.

40. YcrpoiicTBa BBOJa-BhIBOA.

41. WNnrepdeticet ACY TIIL.
42. SCADA-cucremsl.

DK3aMeH MPOBOAUTCA B MTUCbMEHHON (popme, myTeM OTBeTa Ha 2 BOMPOCa U3 BBIIICTPUBEICHHOTO
nepeyHst BOnpocoB. [Ipu 3TOM OIleHUBaeTCs MPaBUILHOCTh U TIOJHOTA OTBEeTa. MaKCUMAaIIbHBIN Oaiut
3a 9k3aMeH — 40 6amtoB (20 6ayIIOB 3a KaXK bl BOTIPOC).

[IIkana onteHMBaHUS DK3aMeHa

Bbanbl
(uToroBoit Ouenka
N . | (0aJsn3a oTBET TpeOoBaHusi K 3HAHUSM
PCUTHHTOBOM
- Ha JK3aMeHe)
90-100 «OMJIUYHOY OueHKa «OTJIMYHO» BBICTABIIAETCA CTYACHTY, €CIIM OH OTBETUJ Ha
36-40 95% BOMPOCOB 3K3aMEHAIMOHHOTO OWJIeTa, B KOTOPBIX ITOKA3all
riyOOKHEe W TPOYHBIC 3HAHUS 10 paslieliaM TEOPUU IUPPOBBIX
CUCTEeM  aBTOMATHYECKOTO  ympaBieHus. [lpm dsTtom  He
3aTPYAHSAETCS. C OTBETOM TMPU BHJIOU3MCHEHHH 3aJlaHHIA,
WCIIOJIb3YET B OTBETE MaTepra MOHOTPa(hHIECKOM TNTEPATYPHI.
70-89 «xopouLoy O1eHKa «XOPOIIIOY» BBICTABIISIETCS CTYACHTY, €CJIM OH OTBETHJI Ha
28-35 75% BOMPOCOB 3K3aMEHAIMOHHOTO OWJIeTa, B KOTOPBIX ITOKA3ajl
riyOOKHEe W TPOYHBIC 3HAHUS 10 paslieliaM TEOPHUU IUPPOBBIX
CHUCTEM aBTOMATHYECCKOTO yIpaBieHHs. [Ipu 3TOM HE JOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC.
60-69 «yooenemeo- | ONEeHKa «yJTOBJICTBOPUTEILHO» BBICTABIISCTCS CTYACHTY, €CIIA OH
PUMETLHOY otBeTHII Ha 60% BOMPOCOB PK3aMEHAI[MOHHOTO OHMJIETa, B KOTOPBIX
24-27 MoKa3zaj IJIyOOKHEe W NpOYHbIE 3HAHUS 10 pasfienaM TEOpUHU
UQPPOBBIX CHCTEM aBTOMATHYECKOTO yrpaBicHus. [Ipu 3ToM He
YCBOWJI BCEX JeTaliel, IOMyCKaeT HETOYHOCTH, HEIOCTAaTOYHO
MIPaBUIbHbBIE (GOpMYITHPOBKH, HapYIICHHS JIOTHYECKOU
MTOCJICJIOBATEILHOCTH B U3JIOKEHUN MaTepHaia.
Menee 60 «Heyooae- OneHKa  «HEYJOBJICTBOPUTEIILHO»  BBICTABJISACTCS  CTY/ACHTY,
meopumenvHoy» | KOTOPBIA OTBeTU MeHee 60% BOMPOCOB 3K3aMEHAIMOHHOTO
menee 30 Ousera, B KOTOPBIX HE TOKa3all TIIyOOKHE M MPOYHbIC 3HAHUS IO

paszzienaM  TEOpuM  IUQPPOBBIX  CHUCTEM  aBTOMATHYECKOIO
yIpaBIeHUS.




Y4ueOHO-MeTOAMYECKOe HW  HHPopManMOHHOe o0ecneyeHne  y4yeOHOI

AHCHUIIJINHbI

1.

10.

11.

12.

13.

14.

15.

OcHoBHas TuTepaTypa:

®enotoB, A. B. KommnbroTepHoe ymnpaBieHHE B NPOU3BOACTBEHHBIX CHCTEMax : ydyeOHOeE
nocobue / A. B. ®enoros, B. I'. Xomuenko. — Cankr-IlerepOypr : Jlanp, 2020. — 620 ¢.—
URL: https://e.lanbook.com/book/140775

Kapmos, A. I'. IludpoBsie cucTEMBbI aBTOMAaTHYECKOTO PETYJIMPOBAHUA : YdeOHOe mocooue / A.
I'. KapnioB. — Mockga : TYCVYP, 2015. — 216 ¢.— URL: https://e.lanbook.com/book/110296.
ITeB3nuep, JI. [I. Teopus aBTOMAaTHYECKOTO yIPABJICHH. 3a/1a4l U PEIICHH : yueOHOe TTocooune
/ JI. MH. [Tleesmep. — Cankrt-Ilerepoypr : Jlams, 2016. — 604 c— URL:
https://e.lanbook.com/book/75516.

JlononHuTenpHas tuTepaTypa:
KonoBanoB, b. U. Teopus aBTOMaTHyeckoro ympasieHus : ydeOHoe mocobue / b. N.
Konoganos, 0. M. Jlebenes. — 5-¢ uza., crep. — Cankr-Ilerepoypr : Jlans, 2020. — 220 c..
— URL: https://e.lanbook.com/book/145842
Kaprnios, A. I'. lludpoBsie cHCTEeMBI aBTOMAaTHYECKOTO PETYJIMPOBAHMS : yaeOHOE TTocodue / A.
I'. KaprioB. — Mocksa : TYCVYP, 2015. — 216 c.— URL.: https://e.lanbook.com/book/110296.
I'aBpunos, A. H. CpenctBa u cUCTEMBI yIIPABICHUS TEXHOJOTHYECKUMU IIpoLieccaMy : yueOHoe
nocobue / A. H. I'appunos, 0. B. [IarakoB. — 3-e uzn., crep. — Cankr-IlerepOypr : Jlans,
2019. — 376 c— URL.: https://e.lanbook.com/book/122190.
laiinyk, A. P. Teopust aBTOMaTH4ecKoro yrmpaplieHUsl B MPUMeEpax U 3aJadyax C PEHICHUSIMH B
MATLAB : yuebnoe nocobue / A. P. I'aiinyk, B. E. benses, T. A. IIbsiBuenk0. — 5-¢ u3.,
ucnp. u gon. —  Cankr-Ilerep6ypr : Jlamsp, 2019. — 464 c— URL:
https://e.lanbook.com/book/125741
lNamroBa, M. E. TeopeTndeckne OCHOBBI KOHTPOJS M aHaiu3a (YHKIIMOHHPOBAHHS CHUCTEM
aBTOMATHYECKOTO yrpaBieHus : yueoHoe nmocobue / M. E. I'amroBa, M. A. 3ynbkaiinaposa, E.
WN. Manankuna. —  Cankr-llerepOypr : Jlams, 2020. — 108 c. URL:
https://e.lanbook.com/book/139293
XKypomckuii, B. M. HenuHeliHble cHCTEMBl aBTOMATHYECKOIO YIpaBieHHs. Merox
rapMoHuueckoro Oamanca. WHxeHepHO-pu3MUecKrue OCHOBHI : ydeOHoe mocodue / B. M.
Kypomckuii. — MockBa : HUAY MHUOU, 2012. — 56 c. — URL:
https://e.lanbook.com/book/75709
3axaxatHoB, B. I'. Texuuueckue cpeacrtBa aBToMaTuzauuu : ydeOHoe mnocobue / B. T.
3axaxaTtHoB, B. M. Ilomnos, B. A. Aponbkuna. — Cankr-IlerepOypr : Jlansb, 2020. — 144 c. —
URL: https://e.lanbook.com/book/130159
Kynunos, 10. U. Teopus aBromaruueckoro ympasieHus (¢ ucrnonb3oBanueM MATLAB —
SIMULINK) : yue6noe mocobue / FO. U. Kyaunos, ®. ®. [lamenko. — 3-e u3zd., crep. —
Cankr-IlerepOypr : Jlans, 2019. — 312 c.— URL: https://e.lanbook.com/book/111198
Kyaunos, 0. U. Teopus aBromatuueckoro ympasieHus (¢ ucnoib3oBanueM MATLAB —
SIMULINK). Ipaktukym : yue6noe nocodbue / F0. U. Kynunos, ®@. ®. [lamenko, A. IO.
Kemuna. —  Cankr-Ilerepoypr :  Jlamp, 2020. — 280 c¢—  URL:
https://e.lanbook.com/book/133926.
Mansmmenko, A. M. COOpHUK TECTOBBIX 3aJad MO TEOPHUU ABTOMATHYECKOTO YIPABIICHUS:
yuebHoe mocobue / A. M. Mansimenko, O. C. BaayroB. — 3-e uzn., crep. — CaHKT-
[MerepOypr : Jlaus, 2016. — 368 ¢. — URL: https://e.lanbook.com/book/72991
Hoc, O. B. Teopuss aBTOMaTtudeckoro ymnpasieHHs. Teopus yHpaBieHHs JITHHEHHBIMU
OJIHOKAaHAJIIbHBIMU HENpPEpBIBHBIMU cHcTeMaMu : ydeOHoe mocobue / O. B. Hoc, JI. B.
Crapoctuna. —  Hosocubupck : HITY, 2018. — 202 ¢ — URL:
https://e.lanbook.com/book/118276
Hoc, O. B. Teopust aBToMatu4eckoro yrpasieHus. Teopus yrpaBieHHs: 0OCOOBIMU JTUHEHHBIMU
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Y HEeTMHEWHBIMU HETIPEPhIBHBIMH cUcTeMaMH : yueOHoe nocobue / O. B. Hoc. — HoBocubupck
:HI'TVY, 2019. — 166 ¢. — URL.: https://e.lanbook.com/book/152232

16. OmenkoB, A. H. Cucrembl aBTOMAaTHYECKOrO YIPABJICHUS: TEOpHUs, NPUMEHEHUE,
mozaemupoBanue B MATLAB : yue6Hoe mocobue / A. FO. OmenkoB. — 3-¢ u3a., cTep. —
Cankr-IlerepOypr : Jlans, 2018. — 208 ¢. — URL: https://e.lanbook.com/book/104954

17. IlepBo3Banckuii, A. A. Kypc Teoprn aBTOMaTHYECKOTO yIIpaBJICHHs : yueOHOoe mocooue / A. A.
IlepBo3Banckuii. — 3-e¢ u3a., crep. — Cankr-IlerepOypr : Jlanp, 2015. — 624 c. — URL:
https://e.lanbook.com/book/68460

18. CmupnoB, 1O. A. VYmnpaieHue TEeXHHYECKMMH CUCTeMaMu: ydeOHoe mocobue / 1O. A.
CmupnoB. —  Cankr-Ilerepoypr :  Jlamp, 2020. — 264 c¢. — URL:
https://e.lanbook.com/book/126913

19. XaycroB, 1. A. CucteMbl ynpaBlIeHHUs] TEXHOJOTHISCKUMH TIpolleccaMu : ydeOHoe mocooue /
N. A. XaycroB, H. B. CyxanoBa. — Boponex : BI'YUT, 2018. — 139 c. — URL:
https://e.lanbook.com/book/117815

20. Mstex, C. B. IlpomblnuieHHble KOHTpoiuiepsl : yueOHoe mocobue / C. B. Msarex. —
Hoocubupck : HI'TY, 2016. — 160 ¢. — URL: https://e.lanbook.com/book/118135.

21. My3unioB, X. H. IIporpamMMHO-TEXHHYECKHE KOMIUIEKCHI aBTOMATH3HMPOBAHHBIX CHCTEM
ynpaiieHus : yuebHoe nocodue / X. H. My3unos. — Cankr-IlerepOypr : Jlanp, 2018. — 164
c. — URL: https://e.lanbook.com/book/108458.

22. VluterpupoBaHHbIE CUCTEMbI IPOeKTUpOBaHus U ynpasienus. SCADA : yue6Hoe mocobue / X.
H. Mysunos, O. H. Kyzsxos, C. A. Xoxpun [u ap.] ; nox pepakuueit X. H. My3sunosa. —
Canxkr-IlerepOypr : Jlans, 2018. — 408 ¢. — URL: https://e.lanbook.com/book/110934.

Meroandeckue yka3aHus:

23. Ananu3 ycroiunBocTy U poBoi cuctemsl [ Tekct] : MEeTo. yKa3. K BBIIL. MPAKT. pad. 1Mo AUCI.
"LludppoBeie CHUCTEMBI aBTOMATHYECKOTO yINpaBieHUs" sl CTyA. Hamp. MNOATOTOBKU
"VopaBienue B TexHHUYeckux cuctemax" Bcex ¢opm oOyuenus / coct. ponoa M. A. -
banakoso: BUTU HUAY MU®U, 2019. - 20 c.

[Iporpammuoe obecrieuenre u UHTEpHET-pECypChI:

«SimInTechy.

«CoDeSys»

http://tau-predmet.narod.ru/ - caiir o TAYV.
https://help.simintech.ru/#o_simintech/o_simintech.html - cnpaBounas cuctema SiminTech.
http://www.codesys.ru/ - caiit pazpaborurika cpesl mporpammupoBanus [IJIK CoDeSys
https://owen.ru/ - oGopyaoBaHue I aBTOMAaTH3AIHH.

ocarwnE

MarepuajbHO-TEXHHYECKOE o0ecnedyeHue Y4eOHOH TUCHMILTUHbI
JIeKIMOHHBIE 3aHATUS TPOBOJATCA B CIHECHUATM3MPOBAHHBIX AYAUTOPHSX, OCHAIIEHHBIX
MYJIbTUMEIUHHBIM 000pynoBaHueM. [IpakTuyeckue 3aHsTHs IPOBOAATCS B ayTUTOPUSAX, OCHAIIEHHBIX
KOMIIbloTepaMu. JlJis BBIMOJIHEHHs] JaOOpAaTOPHBIX PAa0OT HCHONB3YyeTCsl y4eOHBIH 1a00paTOpPHBIM
KoMIUIeKC «MonenupoBanue IUQPPOBBIX CHUCTEM YIOpaBlIeHHs Ha 0a3e MHOTOKaHAJIBHOTO
MIPOrpPaMMHOTO IU(PPOBOTO PEryisITopa, IiaT yaajaeHHoro BBoga-BeiBoaa u [TK».

yqeﬁHO'MeTOI[I/I‘leCKI/Ie PECKOMECHIANIIMUA NJIA CTYACHTOB
1. Vkazanus Ui 0poCIyIINBaHUs JEKIIUN
[lepen HauanoM 3aHATHIl BHUMATEIbHO O3HAKOMHUTHCS C YU€OHBIM IJIAHOM MPOBEIEHUS JIEKIUN
U CIIMCKOM PEKOMEH/I0BAaHHOM JIMTEPATYPBHI.
[lepen mocemeHueM oO4YepeHON JIEKIUU OCBEKUTh B MAMSITH OCHOBHBIE KOHIIETIIUU
npoiiieHHoro panee marepuaina. [loAroroBuTs mpu HEOOXOAMMOCTH BONPOCH Ipenoaasarento. He
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HAJI0 OTMacaThCsl, YTO BOMPOCH MOT'YT OBITH IPOCTHIMHU.

Ha nexmum OCHOBHOE BHUMaHHME CIIEAYET YIeNiaThb He QopMmylraM H MaTeMaTHYeCKUM
BBIKJIQJIKaM, a COJICPKaHUIO0 U3YyIaeMbIX BOIIPOCOB, OMPEICICHHUSIM U TOCTAHOBKAM 3a]1a4.

B mporuecce n3yueHwust JIGKIIMOHHOTO Kypca HEOOXOAUMO TI0 BO3MOXKHOCTH YacTO BO3BPAIAThCS
K OCHOBHBIM TIOHATHSIM M METOJIaM PEIIeHUs 3a1a4 (3/1eCh BO3MOXEH BEIOOPOYHBIN KOHTPOJIh 3HAHUN
CTYJICHTOB).

XenarenbHO UWCHONB30BAaTh KOHCIEKTHI JICKIMA, B KOTOPBIX HCIIOJIB3YETCS TPUHATAS
MperoiaBaTesieM CUCTeMa 0003HAYCHH.

Hnst  Oomee moApoOHOTO M3y4YeHHMS Kypca cleayeT paldoTaTh €  PEKOMEHJIO0BAaHHBIMH
JUTEPATYPHBIMU KCTOYHUKAMH U BHOBb IOSIBIISTFOIIMMHUCS NCTOYHUKAMH.

2. Yka3zaHus 175 y4acTus B MPAKTUUYECKUX U JJa0OPATOPHBIX 3aHATHSIX

[lepen mocemieHUEM YSACHUTh TEMYy NPAKTUYECKOTO WM JIAOOPATOPHOTO 3aHATUA U
CaMOCTOSTEJIBHO U3YYUTh TEOPETUUYECKUE BOIIPOCHI.

B xon11e 3aHaTHS P HEOOXOAUMOCTH BBIICHUTH Y IIPETO/1aBATENsI HESCHBIE BOIIPOCHI.

OcHOBHbBIE pe3y/IbTaThl BHIIIOJIHEHUS PA0OTHl HEOOXOAMMO pacIeyarars.

3. CamocTrosTenbHas paboTa CTyJCHTOB OOBIYHO CKJIQJBIBACTCS U3 HECKOIBKUX COCTABIISIOLIMX:

- paboTa ¢ TeKCTaMu: Y4eOHHKAMH, JOTIOTHUTEIBHON JIUTEPATYpPO, B TOM YHUCIIE MaTepuaIaMu
MHTEpHETAa, a TaKXkKe MPOpadoTKa KOHCIIEKTOB JICKIIHIA;

- IOATOTOBKA K MPAKTUYECKUM, JJAOOPATOPHBIM 3aHATHUSAM;

- BBIIIOJIHEHUE KYPCOBOU pabOThI;

- IOATOTOBKA K 3K3aMEHY HEMOCPEACTBEHHO NEPEe]] HUMH.

Takum oOpa3om, camocTosATeNnbHas paboTa CTYACHTOB SBISETCA HEOOXOIUMBIM KOMIIOHEHTOM
HOJTY4€HHS IOJTHOIIEHHOTO BBICHIEr0 0Opa30BaHMUSL.

MeTOJ]l/I‘leCKI/Ie PEKOMEHIAIUNA NJIsA npenonaBaTeJleifl

1. Yka3zanus s IpoBeIEeHUs JTEKIUI

Ha nepBoil BBO#HON JleKuuu caenatbh o0l 0030p coxep)kaHUs Kypca U OTMETUTb HOBBIE
METOJIbl M TOJXOJbl K PELIEHUIO 3aJad, paccMaTpUBaeMbIX B Kypce, JIOBECTH [0 CTYJIEHTOB
TpeGoBaHus Kadeapsl, OTBETUTh Ha BOIPOCHI.

[Ipy MoAroToBKE K JIEKIIMOHHBIM 3aHATHUAM HEOOXOAMMO MpOAyMaTh IJIaH €ro MpOBEACHMUS,
COJIEP/KAaHUE BCTYNUTEIBHOM, OCHOBHOW M 3aKIIOYMTEIbHOW 4YacTH JIEKIUH, O3HAKOMHUTBCS C
HOBUHKaMHU Y4eOHOHM W METOAMYECKOMN JIMTEpaTyphl, MyOIUKAIUIMU IEPUOINIECKON NIeUaTu 1Mo TeMe
JIEKIMOHHOIO 3aHATHS. Y TOYHUTH IUIAH IPOBEAEHUS MPAKTUYECKOTO 3aHATHUSA 110 Teme Jekiuu. Ilepen
U3JI0’KEHUEM TEKYIIETo JIEKIIMOHHOTO MaTepHrajia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTHIX Ha
npeapiaymux gekuusax. C 3TOH Lenblo 3aJaThb HECKOJIBKO BOIPOCOB ayJUTOPHUM M OCYILECTBUTH
BBIOOPOYHBIN KOHTPOJIb 3HAHUS CTYJEHTOB.

B Xxonme nekuumoHHOro 3aHATHS NpenojaBareib JODKEH Ha3BaTh TeMY, yueOHble BOIPOCHI,
O3HAaKOMHTH CTYAEHTOB C INEPEUYHEM OCHOBHON U JOMOJHUTEIBHOW JUTEPATyphl 1O TEME 3aHATHUS.
PackpbiBas copepikaHue y4eOHBIX BOIPOCOB, AKIIEHTUPOBaTh BHUMAaHME CTYAEHTOB Ha OCHOBHBIX
KaTeropusix, SIBICHUAX WU IpolieccaX, OCOOEHHOCTAX WX NpoTeKaHus. PackpeiBaTh CYUIHOCTH U
cojiepKaHue Pa3IMYHBIX TOUEK 3pEHHS U HAYYHBIX MOXO0I0B K OOBSICHEHHIO T€X WIM UHBIX SBJICHUNA U
IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIHUIO MO CIOPHBIM TEOPETHUYECKUM
Bonpocam. [lpuBoauTh mpumepbl. 3aaaBaTh IO XOAY H3JOKEHHUS JIEKIMOHHOTO Marepuasia
pUTOpPHUYECKHE BOIPOCHI M CaMOMY JlaBaTh Ha HHUX OTBET. JTO CIIOCOOCTBYET aKTHUBHU3AIMU
MBICITUTENIBHON JI€ATENbHOCTH CTY/IEHTOB, MOBBIIEHUIO MX BHUMaHHUS W HMHTEpeca K MaTepuany
JeKuu, ee coaepkanHuto. IlpermonaBaTens JOMKEH pYKOBOAUTH pabOTOM  CTYAEHTOB IO
KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuana, MOJYepKUBaTh HEOOXOJUMOCTh OTpPaXKEeHUS B
KOHCIIEKTaX OCHOBHBIX MOJIOXEHHUH M3ydyaeMOM TeMbl, 0CO00 BbIIENSIS, KaTeropuaibHbli amnmnapar. B
3aKJIIOUYUTENBHON YacTH JIEKIIMM HEoO0XOAMMO cQOpMyIMpoBaTh OOIIME BBIBOABI IO TEME,



pacKphIBAIOIINE COJEPKaHNE BCEX BOMPOCOB, MOCTABICHHBIX B JEKIUU. OOBSBUTH TUIAH OYEPEITHOTO
MPAKTUYECKOTO 3aHATHS, AAaTh KpaTKUE PEKOMEHJAIMU IO TMOJrOTOBKE CTYIEHTOB K 3aHSTHIO.
Onpenenuth MECTO U BpeMsl KOHCYJIbTAIlMU CTYACHTAM, IMOXKEJIABIIUM BBICTYIUTh C JTOKJIAaJaMU U
pedepatamu.

Ha mnocnemneld nekmuu yAenuTh Bpemsl Uil 0030pa HambOoIee BaXXHBIX TOJOKEHUH,
PaccMOTPEHHBIX B Kypce.

2. YkazaHus 175 IPOBEACHUS MPAKTUICCKIX/Ta00paTOPHBIX 3aHATUN

YeTko 0003HAYUTH TEMY MPAKTUYECKOH / 1abOpaTOpHOM pabOTHI.

OOcyauTh OCHOBHBIE TIOHSATHS, CBSI3aHHBIE C TEMOU PabOTHI.

B mpouecce pemienus 3agad BeCTH TUCKYCCHIO CO CTYACHTaMU O MPaBUJIBHOCTH IMPUMEHEHUs
TEOPETUYECKUX 3HAHUU.

OTMmeuaTs CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B koHIIe 3aHATHS 3a7aTh ayJAUTOPHH HECKOJIBKO KOHTPOJBHBIX BOIPOCOB, MPOKOHTPOIUPOBATH
XO/J1 BBITIOJIHEHUS MTPAKTHUECKOHN MK 1a00paToOpHOMl pabOTHI.

3.YKa3zaHus 110 KOHTPOJIIO CAMOCTOSTENIbHOW PabOThI CTYACHTOB

[lo ycmoTpeHHio mpemomaBareNs 3aJaHUe Ha CaMOCTOSATENBHYIO pPa0OTy MOXeT OBITh
WH/IMBUYAJIbHBIM WA (PPOHTAIILHBIM.

[Ipu ucnonb30BaHUM MHAUBUYAIbHBIX 3aJaHUIl TpeOOBaTh OT CTYAEHTAa NUCbMEHHBIH OTUET O
IpojenIaHHo pabore.

[Ipy npuMeHeHUM (QPOHTAIBHBIX 3aJJaHUIl BECTH KOJUIEKTHUBHBIE OOCY)KJIEHHUSI CO CTyAEHTaMU
OCHOBHBIX TEOPETUYECKUX IOJIOKEHUH.

C wmempl0 KOHTPOJII KadecTBAa  BBINMOJHEHHS CaMOCTOSTEIBHOH paboThl  TpeboBaTh
MH/IMBUyaJIbHbIE OTYEThl (AOINYCTUMO BMECTO MHUCBMEHHOTO OTYETa HNPUMEHSATh HHIUBUAYaJIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).

[IporpamMma cocrtaBiieHa B cooTBeTcTBUM c TpeboBanusmu OC HUAY MUDU u yuebHBIM
IUIAHOM OCHOBHOM 00pa3oBaTeNbHOM MporpamMmbl 1O HampaBieHHIO moarotoBku 27.03.04
VYnpaBiieHue B TEXHUYECKUX CUCTEMaX.

PaGouyro mporpammy cOCTaBHII : AOLEHT / , 72 Edpemosa T.A.
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PenenzeHT: qoneHT / ;L/; Medenona I0.A.
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[Tporpamma ono6pena Ha 3aceganuu Y MKH 27.03.04 YopasneHue B TEXHUUECKUX CUCTEMAX.
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Medenosa 10.A.



