MUHHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3ZOBAHHS POCCUUCKOMN
®EJIEPALIMH
(enepanbHOE rOCY1apCTBEHHOE ABTOHOMHOE 00pa30BaTECILHOE YUPCHKICHHE BBICIIErD
oOpa3zoBaHHA
"CAHKT-IIETEPEYPI'CKHI TOCY JAPCTBEHHBIA YHUBEPCUTET
ABPOKOCMHMYECKOI'O [TPUBOPOCTPOEHUS"

Kadgenpa Ne 44
YTBEPXJIAIO
OrBeTcTBeHHBII 3a o0pa3oBatreiibHy10
[porpaMmy
JIOIL,K.T.H,

Jlucr cornacosanmua paGoueii NporpaMMbl MCIHIUTHHEL

[Tporpammy coctasui (a) = QL,
JIOLL, K.T.H. J" «20» mapra 2024 r. T.H. ConoBbesa

(nomkHOCT, y4. CTeneHs, 38aHNe) A (nonnwce, nata) (umuumansy, amuana)

IIporpamma o100pena Ha 3aceannn kadeaps Ne 44
«20» mapra 2024 r, nporokon Ne 4-23/24

o
3apemyrommii Kadeapoit Ne 44 é%%ﬁ

(A0/DKHOCTD, Y4. CTENICH, 1BAHHE)

A.M. Ceprees .

JLT.H., Tpod. Lidon mapra 2024 r. M.B. Ceprees
(yu. crenerb, 3sanne) /(nunrmcb, nara) (neuumans:, hamiviung)

JIOLL., K.T.H. 20» mapra 2024 r. A.A. (bomenkoBa

(noanmmes)

«20» mapra 2024 r.

PABOYAS [TPOI'PAMMA JIUCLIHITUTHHBI

«ABTOMATH3ALMSA [MPOCKTHPOBAHHA MHKPOIPOUECCOPHBIX CHCTCM »
(HanmcHosanme ancumnnmms)

Ko nanpasiienus noaroToBku/ 09.04.01

CHICHHATBHOCTH

HaumeHoBaHHE HANPaBIICHHUA
TI0/ITOTOBKH/ CICHMATEHOCTH

HMupopmaTika H BEIMHCIHTE/IBHAS TEXHUKA

HaumenoBanue

CHCTEMBI © HCKYCCTBCHHBIM MHTCIUICKTOM
HaMnpasJICHHOCTH

Mopma obyueHus 3a04Has

I"on mpuema 2024

Caukr-IlerepGypr— 2024

(MOMKHOCTD, Y. CTENEHb, IBAHAE) ? (nonmucek, nara) (mHnumanst, Gamunns)



AHHOTaUs

JucuumnnuHa « ABTOMAaTH3aIMs MPOSKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM) BXOIUT
B 00pa30BaTeNbHYI0 NPOTpaMMy BBICIIETO OOpa30BaHUS — MPOTrpPaMMy MarucTparypbl IO
HarnpaBjeHuto noarotoBku/ crneruanbHocTH 09.04.01 «MHpOpMaTHKA W BBIYUCIUTEIbHAS
TEXHUKa» HanpaBiIeHHOCTH «CHCTEMBl C HMCKYCCTBEHHBIM HWHTEIUIEKTOMY». JlucruruimHa
peanmmu3yetcs kadenpoit «Ned4y,

JlucuuiuinHa HaresieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOIIUX KOMITETECHIIHNA:

[IK-2 «Cnocoben pa3pabarbiBaTh MPOTrpaMMHOE OOecreueHHe Il BBIYMCIUTENbHbBIX
CHCTEM C HMCKYCCTBEHHBIM HHTEJIEKTOM W YIPABISATH COOTBETCTBYIOIIUMH IPOTPAMMHBIMHU
MIPOEKTAMIU»

JlucuuiuinHa HaresieHa Ha () OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHNA :

[IK-2 «Cnocoben pa3pabarbiBaTh MPOrpaMMHOE OOeCHedYeHHEe [JIs BBIYMCIUTEIbHBIX
CHCTEM C HMCKYCCTBEHHBIM HHTEJIEKTOM W YIPABISATH COOTBETCTBYIOIIUMH IPOTPAMMHBIMHU
MIPOEKTAMIU»

ConeprxaHue QUCHUIUIMHBI OXBAaTBIBAET KPYT BOMPOCOB, CBA3AHHBIX C Pa3pabOTKON U
MPOEKTUPOBAHUEM MHUKPOMPOIIECCOPHBIX CHCTEM U CHCTEM YIpaBlIeHUs B TpaduyecKux
cpedax MpOrpaMMHPOBAaHMS Ha 0a3e NPOMBIILIICHHBIX IPOTPAMMHPYEMBIX JIOTHYECKHX
KOHTpOJUIEpOB  (Y4UTBIBasE  OCOOCHHOCTHM  LHU(POBOrO  yOpaBIEHUS  MPOIECCOM,
JUCKPETU3AIMI0 aHAJOTOBBIX CUTHAJOB, IU(PPOBbIE KOMMYHHKAIMM B YIPaBICHUU
MpoLeccamMy, IPOrPaMMUPOBAHUE CUCTEM PEATbHOTO BPEMEHHU, CUCTEMHYIO MHTETPAli0) U
o0OecrieueHHEeM pabOThl B PEAJbHOM BpPEMEHM cucTeM cOopa, 0OpabOoTKH, OTOOpaxeHHs U
apxuBHUpoBaHUs HHPOpMaKU 06 00bEKTe MOHUTOPHHTA WIH YIPABICHUS.

ConeprxaHue TUCIHUILIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBA3AHHBIX C C IPUMEHEHHEM
COBPEMEHHBIX alMapaTHO-MPOTPAMMHBIX CPEICTB aBTOMATHU3UPOBAHHOIO MPOEKTHUPOBAHUS
MUKPOIIPOLIECCOPHBIX CUCTEM PA3IMYHOIO HA3HAYEHMUS.

[IpenogaBanue MUCHUILUIMHBI MpeAycMaTpUBaeT cieaymoomue (OpMbl OpraHu3aluu
yueOHOro Tmpolecca: JIeKIuH, JaboparopHble paboOTBL, caMoCTosATelIbHas paboTa
00yy4aroerocs, KOHCYJIbTalluH.

[lonmyyenne cTyaeHTaMH HEOOXOAWMBIX 3HAHUH W HABBIKOB 110  COCTaBY,
BO3MOXXHOCTSIM ¥ TEXHOJOTHMM  TPHUMEHEHHUs  allapaTHO-IPOTPAMMHBIX  CPENICTB
ABTOMATU3UPOBAHHOIO  IMPOEKTUPOBAHUS  MUKPOMIPOLIECCOPHBIX  CHUCTEM  Pa3IM4YHOIO
HA3HAYCHMUSI.

[TporpamMmMoii TUCHMITIMHEI MPETyCMOTPEHBI CIEAYIOIINE BBl KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mmast TpyT0OeMKOCTh OCBOCHHSI JTUCIIUTUIMHBI COCTAaBJISET / 3a4eTHBIX CIUHUI], 252
qaca.

S3bIK 00yUeHMS MO AUCLUUIIIIMHE «PYCCKUN»



1. TlepedeHb IUIAHUPYEMBIX PE3YIbTATOB OOYUEHHUS IO TUCIUILIIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[Tony4yenue crypeHTaMu HEOOXOAMMBIX 3HAHWN M HABBIKOB IO COCTABY, BO3MOXKHOCTSIM
U TEXHOJOTMH NPUMEHEHHS amlapaTHO-NPOTPAMMHBIX CPEICTB aBTOMAaTH3HMPOBAHHOTO
POEKTHPOBAHUS MUKPOIPOLIECCOPHBIX CUCTEM PA3JIMYHOTO Ha3HAYCHUS

JlucruIivHa BXOTUT B COCTAaB 4acTH, (OpMHpPYEeMOH y4acTHHKaMHU 00pa30BaTEIbHBIX
OTHOILIEHHIA, 00pa3oBaTeNILHON MPOrpaMMBI BeIciero oopazosanus (nanee — OI1 BO).

1.2. IlepeueHb IUTAHUPYEMBIX PE3YIIHTATOB OOYUEHHS 1O JUCLUILIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pesynbratamu ocBoeHust OIT BO.

B pesynbrare m3ydeHus MTUCHUIUIMHBI OOyYaroIIUics TOJDKEH 00Nafarh CleqyIoIuMH
KOMIIETCHIIMSIMUA WM WX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKEHHS

Kareropus (rpynna) Kon n Kon v HanMeHoBaHNE UHIUKATOPA JOCTUKCHHUS
HAaUMEHOBaHUE
KOMIIETEHIIUH KOMIETEHIINH
KOMIIETEHIUH
[TK-2 Cnocoben
[1K-2.VY.1 ymeTs pa3zpabaTbIiBaTh MPOrPaMMHOE
pa3zpabaThIBaTh
o0ecrniedeHure AJisi CUCTEM C UCKYCCTBEHHBIM
POrpaMMHOE
MHTEJJIEKTOM U 000CHOBBIBAaTh BBIOOP MOJIX0I0B
oOecrnieyeHue is .
K MPOEKTUPOBAHUIO JJISl B3aUMOICHCTBUS
BBIUHCIUTENbHBIX
KOMITOHEHTOB IIPOI'PaMMHBIX CUCTEM C
[TpodeccuonanpHbie | cucTEM C
HCKYCCTBEHHBIM UHTEIIJICKTOM
KOMIIETEHITNH HCKYCCTBEHHBIM
[1K-2.B.1 BnaneTs HaBBIKaMH pa3padOTKH
UHTEJIJIEKTOM U
MIPOrpPaMMHOTO OOecTieueHus AJisi CPEICTB
YIPaBIsATh 9
BBIYHUCIIUTENBHON TEXHUKU U YIIPABICHUS
COOTBETCTBYIOILIUMU
MIPOrPaMMHBIMH MPOEKTaMH UHPOPMAIIHOHHBIX
POrPaMMHBIMU
CUCTEM C UCKYCCTBEHHBIM UHTEIIIIEKTOM
IPOEKTaMU

2. Mecro nuctutuiiHbEL B cTpykType OI1

JlvcuuIuinHa MoKeT 0a3upoBaThCsl HAa 3HAHUSX, paHee MPHOOPETEHHBIX 00yYaroIMMHUCS
NIPY U3YYCHHUHN CIICAYIONINX JTCIATIIHH:

«BbruncnuTenbHbIe CUCTEMBDY,

«n¢poBbie CUCTEMBI aBTOMATH3AIH U YITPABICHHS,

«CocTOsiHUE U NePCHEeKTUBBI PA3BUTUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
3HaHUs, TONyYEHHbIE TPH W3YyYCHHH Marepuajga MJaHHOW JUCIMIUIMHBI, HWMEIT Kak
CaMOCTOSITENIbHOE 3HAYE€HHWEe, TaK M MOTYT HCIOJb30BaTbCs NpPU MOJATOTOBKE BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThI

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI

Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeeseHne 3TOH TPYA0eMKOCTH 0 ceMecTpaM) IpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoii n0020moeKu 20 20
AyoumopHhuie 3auamus, BCero vac. 20 20
B TOM YHCJIC:




nexru (JI), (gac)

npaktudeckue/cemunapckue 3anstus  (113), 8 8

(gac)

naboparopusie padbotsl (JIP), (dac) 12 12

KypcoBoii poekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 151 151
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3ay, OK3. OK3.
DK3.*%*)

EX3

IIpumedanne: KaHIMAATCKHUM 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCUUILIMHEI 110 pa3eiaM U BUAaM 3aHSATHI.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 3
Paznen 1. ABToMaTuzanus  JOTHYECKOTO
IIPOEKTUPOBAHUS MUKPOIPOIIECCOPHBIX CUCTEM 1 2 20
(MIIC).
Paznen 2. MeToib1 TIOTMYECKOTO
1 2 20
MozaenupoBanusi MIIC.
Pa3nen 3. AMropuTMBI TOMOJIOTUYECKOTO
2 2 30
moaenupoBanus MIIC.
Paznen 4. CriocoObl reHepaluu TeCTOBBIX
nociieoBarenbHocTel. TecTonmpuroaHoe 2 2 30
MPOEKTUPOBAHHUE.
Pazpen 5. IIporpammupyeMsble JIOTHYECKUE 2 2 o5
KOHTPOJIIEPHI
Paznen 6. nTennekTyaabHbIE MOTYIIH 2 5 26
BBOJIa/BBIBOJIA.
Htoro B cemectpe: 8 12 151
Uroro 0 8 12 151

IIpakThueckass IOATNOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOydJarolMMuUCs  OMNpENEeJIeHHbIX  TPYAOBBIX  (YHKIUMH,  CBSI3aHHBIX ¢ Oyayuleu
npodecCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOT'O ITUKJIA

Howmep

HazBanue u conepkaHue pas3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI
pazznena




Tema 1.1. CHUHXpOHHBIC ¥ aCHHXPOHHBIE MOJEIH MU(PPOBBIX yCTPOHCTB. MeTobI
aHaJIM3a CXEM.

Tema 1.2. Crpykrypa mporpamMMm MOJAETUPOBAaHHUA: METOAbl HUHTEPHpETaluu U
KOMIWJISIMM, 3€Wenss C paHKUPOBAHHEM 3JIEMEHTOB, MPUHIMII COOBITUHHOTO
MOJICJIMPOBaHUS. 3HAYHOCTh M O00paboTKa CHTHAJIOB MPU MOJAEITUPOBAHUMU.
[TapayuenpHOE MOAEIMPOBAHUE U MOJEIMPOBAHUE HEUCIIPABHOCTEH.

Tema 1.3. AnmapaTHble YCKOPUTENIM - HOBBI HMHCTPYMEHT JIOTMYECKOTO
moaenupoBanus. CTpyKTypHasi OpraHM3anus anmapaTHbIX yCKOpUTeneH, 6a3oBble
KOH(purypamum.

Tema 1.4. SI3blkM perucTpoBbIX Iepetad M MX TpaHciasauua. MopaenupoBaHue
ONMCAHUM HA SA3bIKaX PErUCTPOBBIX IepeAad. S3bIKM MHUKPOIPOrpaMMHUPOBAHUS U
METO/Ibl MOIEJIUPOBAHUSI MUKPOIIPOTPaMM.

Tema 2.1. AnmapatHele YCKOpUTEIM - HOBBIH HHCTPYMEHT JIOTHYECKOI'O
moaenupoBanus. CTpyKTypHast OpraHM3alus amlmapaTHBIX YCKOpUTeNeH, 0a3oBble
KOH(purypamum.

Tema 2.2. SI3pIKM PETHCTPOBBIX Mepedad W WX TpaHCIAnusa. MojenupoBaHue
ONMCAHUN HA S3bIKaX PErMCTPOBBIX Iepelad. S3bIKM MHKpOIPOrpaMMHPOBAHUS U
METO/IbI MOACINPOBAHUS MUKPOIIPOTPAMM.

Tema 3.1. Mopenu KOMMYTALMOHHBIX CXEM M MOHTaXXHOTO IPOCTpPaHCTBA IS
PETYISIPHBIX U HEPETYISIPHBIX CTPYKTYp. ['padoreopernyeckre MOAETH OMUCAHUS
CXEM.

Tema 3.2. Knaccuduxanus aropuTMOB KOMIIOHOBKU U KPUTEPUH pa3OUEHUs CXEM.
[TocnenoBarenbHbI aarOpUTM KOMIIOHOBKM I10 CBSI3HOCTH U €ro Moaupukaunuu.
WtepannonHble aaroputMel yiyuiieHus komnoHoBku. KomnonoBka CBUC c
MaJIbIM YHCJIOM BBIBOJIOB.

Tema 3.3. Marematnueckue MOJETM  334a4  pa3sMEIICHUS  3JIEMEHTOB.
KOHCTpYKTHBHBIE QJITOPUTMBI HAa4daJIBHOIO pasMmelieHusd. CrnenuanbHble 3aaadu
pa3MELICHUS DJIEMEHTOB.

Tema 3.4. ANropuTMH4YecKHe METOJbl TPAacCUpPOBKH coenunHeHui. Iloctpoenue
JepeBbeB  nedaTHelx — coequHeHuid.  Kpurepnin  Ilontpsrmua-KypaTtoBckoro.
BonHOBO# anroput™ u ero MoAauQUKanuu. ANTOPUTM CISKEHUS 32 LENbI0 U €ro
IIporpammHas peannsanus. TpacCupOBOYHBIE MAIIHEI.

Tema 4.1. Mozaenu HeucnpaBHOCTEH M 3a7aun OOHApYXeHUs. AJITOPUTMUYECKHE
CrocoObl CHHTE3a TECTOB.

Tema 4.2. D-anroputm Pora. MoaenupoBanue HeucnipaBHocTed. [Ipumenenue
IIpOrpamMM MOJIEIIMPOBAHUS IIPU TE€HEPALIUH TECTOB.

Tema 4.3. IIpoexTupoBaHUE JIETKOTECTUPYEMBIX cXeM. MeTO bl BCTPOEHHOTO
TECTUPOBAHUSL.

Tema 5.1. Moaenu, npumeHsieMble B yIIpaBICHUH.

Tunsr Mopeneit. OCHOBBI MOJIENMPOBaHUS AMHAMUYECKUX cUcTeM. HenpepbiBHBIE 1
JTUCKPETHBIE MOJIENIN JUHAMUYECKUX CUCTEM. YTIPaBIsEeMOCTh U HAOII0JaeMOCTb.
Tema 5.2. Anroputm paboTsl 1 u3onupyroume 6aprepsl B [TJIK.

baszosas ctpykrypa [UJIK [loHATHS «IpHEeMHUK» U «UCTOYHUK». TpPaH3UCTOPHBIE U
peneitabie Bbixo bl B [1JIK.

Tema 5.3 CewmeiictBo s1361k0B MOK. Komnonentsl crannapra IEC 61131. OcHoBBI
rpau4eckoro MpOrpaMMHUpPOBaHMs. SI3bIK  (QYHKIIMOHANBHBIX OJIOKOB. SI3BIK
pENEHHON JTOTUKH.

Tema 5.4. OcHOBBI s3bIKa peseiiHoi noruku. basoBele monsTHs. Peneiinas
TEXHOJIOTHS B YIIPaBJICHUH MIPOLIECCAMHU.

Tema 5.5. I'paduueckue cpensl pa3zpaboTku NpuKIagHbIX nporpamm st [IJIK.
Cucrema nporpammupoBanus 1 ucnojneHuss CODESYS u rexnonorust ISaGRAF.




6 Tewma 6.1. UnaTennexkryansupie Moaynu BBoaa/BeiBoaa I1-7000. CtpykTypHas cxema
monynei. Hactpoiika koHpUrypauun Moaysast Juist paboThl B CETH.

Tema 6.2. Cucrema xomana woxayieir |/O. Pexumbl pabOTBI  JIBOMHOTO
CTOPOXKEBOTO TalMepa.

Tema 6.3. [IpombinuieHHsli porpammupyemsblii kouTposuiep ICP DAS. CtpykTypa
6a3oBoro kouTposuiepa [-7188.

Tema 6.4. WuctpymenrtanbHas cpema paspaborku SoftLOGIC GOOD HELP.
Coznanue mnporpammsl Ui KOHTposuiepa Ha s3bike FBD. Pexumbl ornanku
nporpamMM. HacTtpoiiku mapamMeTpoB [Uisi PEKUMOB OTIAAKH, TECTHPOBAHHS MU
3ammcu mporpammbl B KoHTposuiep. Cpena paspaborku UMU. Hactpoitku COM
cepaepa.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0JIUILIE 5.

Tabmuna 5 — [IpakTryeckne 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
DopMBbI o
Ne TeMbl MPaKTUYECKUX S — TpynoeMKOCTb, |[IPaKTUYECKOM |pa3aena
/o 3aHATHI p ~ (gac) MMOJTOTOBKH, | TUCIIMII
3aHATUN
(dac) JIUHBI
Cemectp 4
Br160p anmnapatHbIx 1 1 1
1. | cpenctB u pa3paboTKa
BJIEKTPUYECKON CXEMBI
CUCTEMBI YIIPaBJICHUS
Ha JIOTHYECKUX MOYIISIX
LOGO!.
Pa3zpaboTka nporpaMmmsbl 1 1 2

2. | JIOTUYECKOTO MOIYJIsS
LOGO! na sa3eixke FBD.

HccaenoBanne 0a30BBIX U 1 1 2
3. | cmenuagbHBIX
¢byHKLUH B cpene
rpaduyecKoro
MPOrPaMMHUPOBAHUS
LOGO!Soft Comfort.

Brruncnenus BpeMeHu 1 1 3
4. | pabouero nukiua [TJIK
B IPOTrpaMMe YIpaBICHHUSL.

IIpoexktupoBanue 1 1 4
5. | cneuuanbHOM PpyHKUINN
UDF B cpene LOGO!Soft
Comfort V7.

HccnenoBanue u HacTpoiika 1 1 5
6. | >memeHTOB
cepuu [-7000.

[IpoexTnpoBanue 1 1 5)
7. | MEKPOIIPOLIECCOPHOM CETH
Ha 35eMenTax cepun [-7000.

Pa3zpabotka u oTnaaka 1 1 6
8. | mporpamMMmbl CHCTEMBI
ynpasiieHus Ha s3p1ke FBD




| ana IUIK “ROBO-3140”. |

Bcero

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TaOIHIIE 6.

Tab6smia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | PAKTHUICCKOH | pasjeiia
/1 (uac) MOJATOTOBKH, | JUCIIHII
(dac) JINHBI
Cemectp 3
Bp16op anmapaTHBIX CpEICTB U pa3padoTKa 1 1
1. | snekTpUYecKON CXEMbI CHCTEMbI
yIpaBIeHUS
Ha jjorudyeckux moayisax LOGO!.
Pa3paboTka mporpaMMbl TOTHYECKOTO 1 1
2. | Momyns
LOGO! Ha si3p1ke FBD.
HccnenoBanue 0a30BbIX U CIEUATbHBIX 1 1
3. dbyHKIUH B cpeze rpaduueckoro
nporpammupoBanus LOGO!Soft Comfort.
Breruucnenus Bpemenu padouero mukiia [TJIK 1 1
4. B IpOrpamMMme YIpaBJICHHUS.
[IpoexTrpoBaHne CHENHATBHON QYHKITUH 1 1
S. UDF B cpenre LOGO!Soft Comfort V7.
HccnenoBaHue U HaCTPOIKa AIIEMEHTOB 1 2
6. cepun 1-7000.
[TpoexkTupoBaHre MUKPOMIPOIIECCOPHOI CETH 1 2
7. Ha 3nemenTax cepun 1-7000.
Pa3pabotka n oTnaaka nporpaMMbl CUCTEMBbI 1 1
8. ynpasienus Ha si3pike FBD mst TIHIK
“ROBO-3140".
Coznanue 3neMenToB UM u TaOnuis 2 1
9. BHEIIIHETOo jJocTtymna B cpeae Good Help
Otnanka, TECTUPOBAHHE U 3aMKCh TPOrPaMM 2 2
10. B [TJIK.
Bcero 12

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOTHI U €€ TPY,

4.5. KypcoBoe npoekTupoBaHue/ BBITIOJIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosiTennbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

JOCMKOCTD

Bceero,

Bun camocrosTensHO# paboTh qac

Cemectp 3,
qac




1 2

N3yueHne TeopeTnyeckoro Marepuania ol
nucuuriuHel (TO)

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

[ToaroToBKa OTYETOB MO JTAOOPATOPHBIM 100

pabotam

100

Brimonnenue pedeparta (P)

[ToaroroBka K TeKyIemy KOHTPOIIO
ycneBaemoctu (TKY)

Jomamnee 3anpanue (/13)

KonTtposbabie paboTel 3a0unnkoB (KP3)

Bcero: 151

151

5. IlepeueHs y4eOHO-METOAMUECKOTO OOECTIeUeHUs

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00yYarOIUXCs MO JUCIUTUTHHE (MOJTYJTIO)

yLIe6HO'MeTO,I[I/ILICCKI/Ie MaTCpHraibl JIA CaMOCTOSITEIBbHOM pa6OTBI 06y‘IaIOH_II/IXC$I YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp Me4aTHBIX U JIEKTPOHHBIX YUEOHBIX H3TaHUI

Iudp/
URL agpec

bubnuorpaduyeckas ccpuika

KomuecTBo 9K3eMILTSPOB B
ouomoreke

(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

004(075)
V27

VYrpromos, Esrenwnii [1aBnosuu.l{udposas
cxeMoTexHuKa : yuebHoe nocoodue / E. I1.
YrpromoB. - 2-¢ u3j., nepepad. u por. - CII6.
: BXB - ITerep6ypr, 2007. - 782 c.

74

621.396 3-
59

3uaraunoB, Cepreit Unpuy
(mpoc.).CxemoTexHHKa
TEJIEKOMMYHUKAITMOHHBIX YCTPOUCTB [TekcT]
: yuebnuk / C. W. 3uataunos, T. A. CyertuHa,
H. B. [ToBapenkuH. - M. : Akanemus, 2013. -
368 c.

50

681.3 K 17

Kanabekos, bennamun ApiakoBud.
[udpossie ycTpoiicTBa U
MUKpPOIIPOLIECCOPHBIE cucTeMbl [ TekcT] :
Y4EOHUK JUI CPEIHHUX CIIELUATBHBIX
y4eOHBIX 3aBEJICHUM CBSI3U 10
crnenuansaoctaM 2004, 2005, 2006 / b.

A .KanabekoB. - 2-e u3j., mepepad. u JIo. -
M. : Topsiuas nunus - Tenexom, 2005. - 336
C.

36

004.3(075)
H 42

Henennn, ITasen Hukomaesnd. OCHOBBI
MUKpOTpoIeccopHoit Texuuku [Tekcr] :
yaeonoe nocodue / [1. H. Hepenun. - CIIO. :
Usn-so I'VAIIL 2013. - 63 c.

64

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TCHGKOMMYHHK&HHOHHOﬁ CETUu «I/IHTepHeT»

URL HaumenoBanu

ajapec e

http://mexalib.com/view/2880 [Terpor U.B. [IporpamMmmupyembie

KOHTpOJ'IJ'IepBI.CTaHI[apTHBIe SA3BIKH U IIPUEMBI
MPUKIaTHOTO
npoektupoBanus. 2004
http://[freecomputerbooks.com/Automating | Hugh Jack Automating Manufacturing Systems
with PLCs September 12, 2010

Manufacturing-Systems-with-PLCs.html

http://www.razym.ru/79485- 3. ITapp - [Iporpammupyemsbie
programmiruemye- KOHTPOJUICPHI: PYKOBOJICTBO TSl HH)KEHEPA.
kontrollery- 2007

rukovodstvo-dlya.html

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHUS, HCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENLHOTO MPOoIiecca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs mpeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne HaumenoBanue

/1

1 GOOD HELP. I'padnueckast uHCTpyMeHTalIbHast cuctema ais pazpabotku ACY.
Bepcus 2.0

2 Directsoft6 — PC-DS100. Becrmataas Demo-Bepcust 1ist nporpamvuposanwst [1JIC
KOYO

3 LOGOSoftComfort7

4 7000Util

5 Soft Do more Designer. ITporpammuoe obecniedene aist [IJTK BRX

8.2. Ilepeuenn WH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIONIb3YEMBIX npu

OCYIIIECTBIIEHUU 00pa30BaTeIHLHOrO Mpoliecca Mo AUCIUILITNHE
[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTaBICH B
Tabimuue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa30BaTenbpHOTO MpoIiecca Mo TUCIUILINHE, TpeCcTaBieH B Tabmuie 12.

Tabmuma 12 — CoctaB MaTepHalIbHO-TEXHIUYECKOH 0a3hl



http://mexalib.com/view/2880
http://freecomputerbooks.com/Automating-
http://freecomputerbooks.com/Automating-
http://www.razym.ru/79485-

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | JleknmonHas ayiuTopus 32-04
2 | CneumnanusupoBaHHas jgabopartopus «JIabopatopus 22-13

IMPOMBIINIJICHHBIX MUKPOIPOUCCCOPHBIX TEXHOJIOTHIT» B

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOM aTTeCTaI[H
10.1. CocTaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
o0yyJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLICHOYHBIX CPEACTB ISl IPOBECHHUS IIPOMEKYTOYHOHN aTTeCTalluu

Bua npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB

DK3aMeH

Cnucok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amauu;

TecTEl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCcsl 5-0ajuipHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Tedyenune cemecTpa MOXKET UCIOJIb30BATHCS

100-0ayuipHass  mkaia

MO,Z[ynLHO-prITHHFOBOfI CHUCTCMbI yHI/IBepCI/ITeTa, IIpaBujia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHIUN

5-0ayutpHad mIKaa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIIFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOTOJTHUTEIBHOW JIUTEPaTypHI,
TECHO TPUBS3HIBAECT YCBOSHHBIC HAYYHBIE MOJIOKEHHSI C MPAKTUIECKON
JIESITEIIbHOCTRIO HATPaBIICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaIN3uPOBAHHBIX TOHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITeIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TOHITHH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayYHbIE MTOJI0KECHHUS,

— 3aTpynHsieTcs: B GOpMYJIUPOBAHUHU BBHIBOJOB U 0000IICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITHH.




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BBIBOJOB M 0000IIEHHUH.

— o0ydJaromuiics He YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOIO
— JIOIYCKaeT  CYyLIECTBEHHblE  OWIMOKM W  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHUH 3HAHUM;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3amaun) nist sKk3aMeHa peIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ne Ilepeuens BonpocoB (3a1ay) A1 3K3aMeHa Koz
n/m WHJUKATOpa
1 IlepcniextuBel pa3zutus, NP- monnsle 3agaun u 3tanel npoektupoBanus | [1K-4.3.1
OBM.
2 AJNTOpUTMBI TONOJIOTMYECKOT0 IpoeKTUpoBanus. CpaBHuTenbHbll aHanu3. | [1K-4.3.1
3 Mopenu kommyrtanuonusix cxem: ['KC, [I'DOK, BI'C u cnuckosble
CTPYKTYPBHIL..
4 Anroput™bel koMroHOBKH. Kiaccudukanus, cpaBHUTENbHBIM aHanus, | [1K-4.3.1
KPUTEPUH.
S) ITocnenoBarenbHbIN aIrOPUTM KOMIIOHOBKH 3JIEMEHTOB IO CBSI3HOCTH. I1K-4.Y.1
6 Kpurepuu u anroputmsl UX BEIYUCICHHUS. [1K-4.3.1
7 [TapannensHbIE U UTEPALIMOHHBIE AITOPUTMBI. [1K-4.3.1
8 OBpUCTUYECKHUE TPOLEAYPHI K KOMIIOHOBKH 3JIEMEHTOB. [IK-4.¥.1
9 3anaya pa3MenIeHuUs JIEMEHTOB U AJITOPUTM PEIICHHUS. [IK-4.Y.1
10 DTanbl BEHIEPCKOTO alropuTMma. [1K-4.3.1
11 AJTOpUTMBI TPACCUPOBKH, KIaccu(UKaIys, 1€PEeBbsl, KPUTEPHUH. [IK-4.3.1
12 BonHOBBIE aITOPUTMBI TPACCUPOBKH. I1K-4.3.1
13 Anroput™ ciexxeHus 3a 1enbro. CxeMa alropurma. [IK-4.Y.1
14 CrtpyKkTypa nporpaMm o METOAy UHTEPIPETAUU U KOMITUJISIIUH. [IK-4.3.1
15 [IpumMep MOIEIMPOBAHNS CXEMBI. [IK-4.Y.1
16 MogaenupoBanue cxeM. MeToabl ONUCaHusl CXEM. IIK-4.V.1
17 Meton 3elinens v paH)KUPOBAaHUE JIEMEHTOB. [1K-4.V.1
18 [TapannensHoe U COOBITUIHOE MOJCIIUPOBAHUE CXEM. TIK-4.3.1
19 ArnmnapaTHble YCKOPUTEIH JIJIsl COOBITUIHOTO MOETUPOBAHUSI. [IK-4.Y.1
20 ABTOMaTH3UpPOBaHHAS CCTEMa KOHTPOJIS ¢ O0LIeH HIMHOM. [1IK-4.3.1
21 KananpHas cucreMa aBTOMaTU3MpPOBAHHOTO KOHTPOJIS. [IK-4.3.1
22 OcHoBBI TECTONPUTOHOTO INpoeKkTHpoBanus bUC. [IK-4.Y.1
23 CucreMpl aBTOMaTU3UPOBAHHOTO NPOEKTUPOBAHUS. [1K-4.3.1
24 | ApxuTeKTypa MpOMBIIUICHHOTO KOHTpoiepa [-7188. [IK-4.V.1
25 [TpomsitieHHbIH BHEApsieMblii KoHTposutep ROBO-3140. [IK-4.V.1
26 ITpumeps! IpoMBIIUIEHHBIX ceTel Ha 6a3e cemeiicTra 1-7000. I1K-4.V.1
27 | CocraB u Ha3HaueHue nporpamm Good Help. [1K-4.3.1
28 [IporpammupoBanue BUpTyanbHbIX U ¢pusndeckux /O B FBD. [IK-4.Y.1
29 [TocTpouts npombliieHHy0 ceTh Ha 6a3ze LOGO st noaxmouenus tpex | [IK-4.V.1
yctpoiicte MDO-16.
30 [Toctpouth pombInuIeHHYIO ceTh Ha 0a3ze LOGO misa mogkmodyenus asyx | [TK-4.V.1
ycrpoiicteB MDO-16 u ogHoro Hefele .




31 [TocTpouts npomeiieHHYO ceTh Ha 6aze ROBO-3140 ucnonsiys moaynu | [1K-4.V.1
[-7041,1-7017, 1-7042 nnst moakro4eHus IBYX ycTpoiictB MDO-16 u
oxnoro Hefele.
32 [TocTpouts npomeinieHHYO ceTh Ha 6aze ROBO-3140 ucnons3ys moaynu | [1K-4.V.1
[-7041,1-7065 myist moakimrodeHus: AByX yctporctB MD0O-16 u omHOTO
Hefele.
33 CewmeiictBa koutposuiepoB PLC dupm Siemens u Koyo. [IK-4.VY.1
34 Cucrema nporpammupoBanus KoHTposiepoB IsaGRAF. [1K-4.3.1
35 [TporpammupoBanue I1JIK B CoDeSys. [IK-4.VY.1
36 Crangapt npombinuienHoi cetu CAN. [K-4.3.1
37 PLC mis cuctem aBTOMaTU3aMH 30aHUI. [1K-4.3.1
38 Cucrembl aBTOMaTH3aIMK 31aHui Ha 6a3e cetn BAChet. [K-4.V.1
39 [Tpotokon gomamnei apromaru3zanuu X10 u ero Mogudukanuu. [1K-4.3.1
40 Wutepodeiicol u npoTokossl B cetsix PLC. [1K-4.3.1
41 Crannapt B3aumojeiicTBus nporpaMMHbix komronenToB OLE (OPC). [1IK-4.3.1
42 SCADA-cuctems! 1 6a30Bbie (QYHKITHH. [IK-4.3.1
43 WuTepodeiicel nmocnenoBaTenbHON nepenaun nanubix: RS 232, RS 422, RS | [1K-4.3V1
485.
44 Crannapt Ha si3biku iporpammupoBanus PLC (IEC 1131-3). [1K-4.3.1
45 OcHoBbl s13bIKa peneitHoi goruku (RLL). [IK-4.¥.1
46 SPD Texnonorust u PLC. [1K-4.3.1
47 OnnonpoBoanoit uatepdeiic 1-Wire u cxemsl i-Button. IIK-4.VY.1
48 Cxema opranusanuu ceTu ¢ uarepdeiicom 1-Wire. IIK-4.B.1
49 Wurepdeiic Wiegand B cucremax ayreHTH(UKAIIHH. I1K-4.3.1
50 Texnonorus LON (cetb nokampHOro  ympaBieHus)u cTpykrypa | [1K-4.3.1
nporieccopa Neuron.
51 BupTtyanbHble TEXHOJIOTUH U TPUOOPHI — Cpeia MPOrPaMMHUPOBAHUS [1K-4.3.1
LabVIEW.
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera HHKATOPA
Y4eOHBIM MJIAHOM HE IPESYCMOTPEHO

[lepeuenp TeM s KypCOBOTO MPOEKTHPOBAHUS/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHUSI/BBIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBOIl pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOT'O MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

Bompocer i mpoBeleHUS TIPOMEXKYTOYHOM AaTTECTAllMM B BHJE TECTUPOBAHHS
npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

A) K knaccy ynuBepcanbHbIX s3b1k0B; B) K kimaccy npomsinuieHHbIX; C)
K knaccy texnonornueckux; /I) K kiaccy rpagpmueckux.

Ne [IpumepHBIi IEPEUEHB BOII B JUUISL TECTOB Kon
w/n pumep €peYeHb BOIIPOCOB JIs TECTO HEAKETOPA
1 K kaxomy knaccy s3biku nporpammupoBanust [IJIK FBD u RLL? [1IK-4.3.1




2 Uro nmpeacrasisieT coboit mporpamMma Ha s36iky FBD? [1K-4.3.1
A) Cxemy anroputMma; B) JlpeBoBuanyto ctpykrypy; C)
KoMMmyTanuoHnyio cxemy.

3 [MuTaromue HanpspKEHUs U1 MHTEIUIEKTyanbHbIX pene LOGO. [1IK-4.3.1
A) 110/230 V AC/DC; B) 12/24 V AC/DC; C)110/230 V AC/DC, 12/24 V
AC/DC,;
1) 10-30 V AC.

4 KomMmyTanmonnasi cxema COCTOUT U3 ...... I1K-4.3.1

A) CoelMHUTEJIbHBIX 3JIEMEHTOB, 0JI0KOB M c¢3513eii; B) BxooB,
BBIXOJIOB, JIOTHYECKUX 3JIeMeHTOB; C) Tpurrepos, C4eTUNKOB, TEKCTOBBIX
COOOIIEeHUH.

5 [Muraronue Hanpsokerus it dnemenToB cepuu [-7000. I1K-4.3.1
A) 230V AC/DC; B) 12/24 V AC/DC; C) 10-30 V DC.

6 Cetp Ha MUKpocxeMax iButton siBisieTcs [1IK-4.3.1
A) JsyxmpoBoanoii; B) OanonpoBoanoii; C) WHTerpupoBaHHON.

7 Jiis monkiroueHust yerporicrea MO0-16 k LOGO neobxoammo. ... I[K-4.V.1
A) 4Dl u2DO; B) 2Dl u 2DO; C) 4Dl u 1DO.

8 Jlnst mogkmrouenus yerpoiictsa Hefele k LOGO Heo6xoaumo. ... I1IK-4.V.1
A) 1Dl u4DO; B) 2Dl u 2DO; C) 4Dl u 1DO.

9 AnroputMm pabdotsl IIJIK oTHOCHTCH K KIlaccy..... I1K-4.3.1
A) Hapamnensubix; B) IlocnenoBarensubix; C) LUKIHYeCKHUX.

10 Kakue cetn ncnonp3yroT ceTeBoe MUTarolee HanpsHKeHue? 11K-4.3.1
A) C ucnoab3zoBanme nporokosa X10; B) Ha 6aze npotokona LAN; C)
Ha 6a3e mporokona KNX.

11 [Iporpamma Ha sa3b1ke FBD BbInonnserces ...... [IK-4.Y.1

A) CrpaBa HaneBo u cBepxy BHU3; B) CneBa HanpaBo u cuusy BBepx; C)
CaeBa HanpaBo u cBepxy BHm3; J[) IlocnenoBarenbHo.

12 B nporpamme edchart.exe makera Good Help umeercs ..... I1K-4.3.1
A) Onun pexum smymsiuuy; B) JlBa pexuma smynauuu; C) Tpu
peKuMa IMYJISIIUHU.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOYYarolUXCsl 3a09HOH (OPMBI
oOydeHus1, IpecTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpEAENSIONIMe  HPOLEeNyphl  OLIEHWBAHUS
MHAMKATOPOB, XapaKTEpU3YIOUIMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)Karcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpyOIIUX NOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Meroaudeckre ykazaHus i1 00yUJaIOIIUXCs IO OCBOCHUIO TUCIUTUTHHBI
11.1. Meroauueckue ykazaHus A OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuasa
OcHOBHOE Ha3HAYeHME JEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEHHWE YJeOHOro marepuana. HasHaueHwe COBpEMEHHOW JIEKIMH B
paMKax JIUCIMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMAIMIO 1O TEME, a B OCBOCHUU
dyHIaMEHTATFHBIX TPOOJIEM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIIHX




JTOCTYIKEHUH HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MH(POPMALMOHHYIO (YHKIMU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTH 3HaHUs, €€ MpoOJeMbl, AAaeT LEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMIUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCUOHATBHO-JIENOBBIX  KAauyecTB, JIIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO IJIsi CAMOCTOSITEILHON PabOThI;

— TOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaThb MaTepuan (BBIACIATh IJIaBHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B PA3JIMYHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHSATHH.

JlekuMOHHBI MaTepuan MOXET COIPOBOXKIATBCA JEMOHCTpauued CIaioB W
UCIOJIb30BAaHUEM PA3JaTOYHOI0 MaTepualla IpU IPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCHUIUINHE.

CrpyKTypa npefocTaBieHus JEKINOHHOIO MaTepuaa:

—  H3noxxeHue T€OpETUUECKUX BOIPOCOB, CBA3AHHBIX C paCCMATpHUBAEMON TEMOM
—  Omnwucanue anmapaTHbIX M IPOrPaMMHBIX CPEICTB, METOJIOB U aITOPUTMOB,
MPUMEHSIEMbIX Ul PELICHUs 3a/1ad Mo pa3paboTke LU(POBBIX CUCTEM aBTOMATHU3ALUU U
YIpaBJIEHUS peaJIbHbIMU TEXHOJOTUYECKUMHU MIPOLIECCAMU
—  O06001ieHne U310KEHHOr0 MaTepuana
—  OtBeThl Ha BO3HUKAIOIIUE BOIPOCHI 110 TEME JIEKIIUU.
JIeKIIMOHHBIN MaTepuas CONPOBOXKAATHCS JEMOHCTpaLueil 00pa3loB MPOMBIIIJIEHHBIX

ITJIK.
11.2. Meroauueckue ykasaHus Ul oOydaroIluxcs IO y4yacTHIO B ceMmuHapax. He
IPElyCMOTPEHO y4EOHBIM IJIAHOM I10 JAHHOM JHCHUIUIMHE.

11.3. Meroauueckue ykazaHHs Uil OOYYArOIIUXCS IO MPOXOXKICHHIO IPAKTUIECKUX
3aHATuil. He npenycMoTpeHo yueOHbIM IUIaHOM MO JAHHOM JUCLUIIIIHHE.

11.4. Metoauueckue yka3aHusl A OOy4arolUXCsl 1O BBIMNOJIHEHHUIO JIaDOPaTOPHBIX
pabot

B xone BeimonHeHus 1a0oOpaTOpHBIX pabOT oOydarolMiCA AOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJECTh COBPEMEHHON METOIMKONW M TEXHHKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHOM XapaKTepUCTHKOW OOydaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPHUMEHTAIbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

Brimonnenue 51abopaTopHbBIX pabOT OO0y4aromUMCs SIBISETCS HEOThEMJIEMOH YacTbhio
U3YYEHUS JUCLUIUIMHBI, ONpenesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpEICTBaM,
00ecreyrBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

- IpUOOPETEHNE HAaBBIKOB HCCIIEJIOBAHMSI MPOIIECCOB,  SBJICHUUN u 00BEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

- 3aKperuvieHue, pa3BUTHE M JeTalu3alus TEOPETUYECKUX 3HAHWM, MOJy4YEeHHBIX Ha
JEKLUSAX;

- IOJIy4€HHEe HOBOW MH(OpMaLIMU N0 N3y4aeMOH AUCLHUIIINHE;

-IPHOOpPETeHNE HABBIKOB CAMOCTOSITEIbHOMN paboThI c 71a00paTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.



Kaxnomy cryaeHTy BblAaeTcss MHAMBUAYaJbHOE 3aJaHUE CO CXEMOW pealbHOro
MIPOM3BOJICTBEHHOTO Tiporiecca. [lepen nmpoBeneHneM nabopaTopHOi pabOThl 00yUaromEeMyCs
ClIelyeT BHUMATEIbHO O3HAKOMUTHCSA C METOAMUYECKUMU YKa3aHUSMH 110 €€ BBINOJIHEHHIO. B
COOTBETCTBUHM C 3a/laHueM OOYyYalolUIiCs CHHTE3UpPYyeT HAOOp BXOAHBIX U BBIXOAHBIX
CHUTHAJIOB JJIsl MPOEKTUPYEMOH CHUCTEMBl YIpPAaBICHHS W Jajee aJanTHPyeT ATOT Habop
CUTHAJIOB K KOHKPETHOMY NPOMBIIUIECHHOMY HpPOrpaMMHpyeMOMY KOHTpoJiepy. /[lanee,
CTYJIEHT pa3palaThIBAET CTPYKTYPHYIO CXEMY CUCTEMBbI YIIPaBJIEHUS, IPOTPAMMY YIIPABICHUS
Ha S3bIKE TIpaUuecKkoro MnporpaMMHpOBaHHS, HAcTpauMBaeT paboyee MeCTO Jis 3allucCH,
TECTUPOBAHUS H OTIAJAKU TMporpamMmbl. Pe3ympTaT paboThl MpoOrpamMmbl  MMOKa3bIBAET
MpernoAaBaTeNio U 3allMIlaeT OTYET o JJabopaTopHOU padoTe.

CrpykTypa u dhopma oTueTa 0 1abopaTopHoit padote

Otuer o mnaGopaTopHOU paboTe MOJKEH BKJIOYATh B Ce€OsS: THUTYNbHBIA JIHCT,
GOpMYyITUPOBKY 3aJaHus, TEOPETHUYECKHE TIOJOKEHUS, TaOJUIly BXOJIHBIX/BBIXOIHBIX
CUTHAJIOB TMPOEKTUPYEMOM CHUCTEMbl yIpaBieHUs C MpuBsizkod K peanpHomy [1JIK,
CTPYKTYPHYIO CXEMY C YYETOM THIIA 33JaHHBIX CXEM TE€XHOJIOTMYECKUX YCTPOMCTB U THUIIOB
BbIx0210B [1JIK, pacnieyatky nporpaMmsl yrpaBlIeHHs JJi1 KOHTPOJLIEPA.

TpeboBanust k 0ohopMIECHUIO OTYETA O JIaDOpaTOPHOU paboTe

[To kaxxnoii 1abopaTOpHOI paboTe BBHIMOIHIETCA OTIACIbHBIN OTUeT. TUTYIbHBIN JIHUCT
oopmisieTcs B COOTBETCTBMM C Ia0ioHOM (00OpasiioM) mnpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazgene «CeKkTop HOPMATHBHOW [OKYMEHTalUW». TEKCTOBbIE H
rpaduueckue maTepuaibl 0QOPMIISIFOTCS B COOTBETCTBHH ¢ AciictBytomuMu ['OCTamu u
TpeboBaHUsAMH, MpuBeAcHHbIMA Ha caiite ['YAIT (www.guap.ru) B pasgene «Cektop
HOPMATHBHOM JTOKYMEHTAILIUN.

B oanektponnbix pecypcax ['YAII npencraBieHbl METOOMYECKHE YKa3aHUS K
BBINOJIHEHUIO J1abopaTopHbix padotr: EmmuszapoB B.H., Jomunze A.H. «{udposble cucrembl
aBToMaTu3auu U ynpasieHnus». Yactes 1, 2019; Enuzapos B.H., lomunze A.H. «ludpossie
CHCTEMBI aBTOMATH3aINU U ynpasienus». Yacts 2, 2020

11.5. Meroauueckue yka3aHus [Uid OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
IIPOEKTUPOBAHUS/BBINIOJIIHEHUSI KypcoBoil paboTbl. He mpeaycMoTpeHO y4eOHBIM IUIaHOM IO
JTAHHOM TUCLUIUIMHE.

11.6. Meroauueckue ykazaHusi sl OOYYaIOMIMXCS 10 MPOXO0XKIECHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ MPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi (opme oOydeHHs, CaMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSTENBLHONU paboThl, y oOydaromerocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSTEIBHYIO  paloTy
00yYaromuxcsi, ABISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckue yKazaHHusl [UIsl OOYYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBACT KOHTPOJb KayeCTBA 3HAHUU
00y4aroIuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUATIIINHBI.

OO0s3arenbHO IS 3allOJIHEHUS MPENoAaBaTesIeM: YKa3bIBalOTCS TPeOOBaHUS U METOJbI
IIPOBE/ICHUS TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH, a TAK)KE KaK PE3yJIbTAThl TEKYIIETO KOHTPOJISA
ycIieBaeMoCTH OyIyT yUYUTBIBATHCS [IPU MPOBEAECHUH IPOMEXKYTOUHOM aTTeCTaliH.

11.8. MeToau4yeckue yKa3zaHUs JUI OOYYarOIIMXCs 10 MPOXOXKICHHIO IMPOMEKYTOYHON
aTTecTalnuu.

[IpomexxyrouHass  arTectanus  OOydYaIOIIUXCS  MPEAYyCMaTpPHBAeT  OICHWBAHHE
IPOMEXYTOUHBIX M OKOHYATENIBHBIX PE3yJbTaTOB 00yueHus o aucuuiuiiHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TOJNYyYEHHBIX OOYYAIOIIUMCS B IPOIECCE
W3YYCHHUS BCEH TUCIUILUIMHBI MJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
HpI/IMeHSITb nux ajs pCH_IGHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. BKSaMCH, KakK HpaBI/IJIO, HpOBOI[I/ITCSI B
MEPHOJ SK3aMCHAIIMOHHOM CECCHMM M 3aBEPIIACTCS AaTTECTALMOHHON OIICHKOM «OTIIMYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIBHOY, «HEYIOBICTBOPUTEIHHO.

— 3aueT — 3T0 (hopMa OLECHKU 3HAHUI, MOJYYCHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM TUCIUILTUHBI B IIEJIOM HITH TIPOMEXYTOUYHas (10 OKOHYAHHH CEMECTpa) OIICHKA 3HAHUMN
00yJaroIUMCs 110 OTIEIBHBIM pa3fieliaM TUCIUIUIMHEI C aTTECTAlMOHHON OIICHKOW «3a4TCHO»
WU «HE 3a4TEHOY.

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4EeHHBIX
06y‘~IaIOHH/IMC$I HpI/I I/I3y‘-I€HI/II/I JUCHUITIINHBI, HpI/I BBITTIOJIHCHUU KprOBbIX HpOGKTOB, KprOBI)IX
paboT, HAYYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKIACHUU MPAKTHK C aTTECTAIIMOHHON OIEHKOW
COTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEILHOY, KHEYIOBICTBOPUTEIHLHOY.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy TUCIUTUIMHBI
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