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AHHOTaUs

JucuumiuHa « ABTOMaTH3aMs MPOSKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM) BXOIUT
B 00pa30BaTeNbHYI0 NPOTpamMMy BBICHIETO OOpa30BaHUS — MPOTrPaMMy MAarucTpaTrypbl IO
HampaBjeHuto noarotoBku/ crnenuanbHocTH 09.04.01 «MHpOpMaTHKA M BBIYUCIUTEIbHAS
TEXHHUKa HaIpPaBJIEHHOCTH «MynpTUMeUITHBIE IIPUIOKEHUS co CII0KHBIMU
M0JIb30BaTEILCKUMU HHTEp(delicamMu (BUpPTyaibHas U JOMOJIHEHHAs pealbHOCTH)». Juciurna
peamu3zyercs kapenpoit «Ne44y.

JlucuuninuHa HalejaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIEIYIOMINX KOMIIETSHIINN

[IK-1 «CmocobeH TpOeKTHpPOBAaTh  CIOXKHBIE TpadUUecKue  IOJIb30BATEILCKUE
uHTepdeiicsl (BUPTyaabHas U JOMOJIHEHHAs PEalbHOCTD)»

[1K-2 «CriocobeH pykoBOIUTH MpoeKkTupoBanueM NP (MynbTUMEIUITHBIX TPUITOKEHUH )»

Copep:xaHue TUCIUIUIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C pa3pabOTKOM U

MPOEKTUPOBAHUEM MHKPOIPOILIECCOPHBIX CUCTEM M CHCTEM YIPAaBICHHS B IpauuecKux
cpelax MporpaMMUpOBaHHS Ha 0a3e MPOMBIIUICHHBIX M[POTPAMMUPYEMBIX JIOTHUECKUX
KOHTPOJUIEPOB (YUUTHIBAasE OCOOEHHOCTH LU(PPOBOrO YINPABICHUS MPOLIECCOM, TUCKPETU3ALNIO
AQHAJIOTOBBIX  CUTHANOB, UU(POBbIE KOMMYHUKAlUM B  YIPaBICHUH  MPOIIECCaMH,
IIPOrPaMMHUPOBAHUE CUCTEM PEAJIBHOTO BPEMEHHU, CUCTEMHYIO HMHTErpaluio) U olecrieueHuemM
paboThl B pEaJIbHOM BpPEMEHU CHCTEM cOopa, oOpabOTKH, OTOOpPaKCHHS M apXHWBHPOBAHUS
uH(popmanu 00 00BbEKTE MOHUTOPUHIA WU YIIPABJICHUS.

Copep:xaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBA3AHHBIX C MPUMEHEHUEM
COBPEMEHHBIX allapaTHO-IPOrPAaMMHBIX CPEACTB aBTOMATU3MPOBAHHOI'O IMPOEKTUPOBAHUS
MUKPOIIPOIIECCOPHBIX CUCTEM PA3TMYHOTO HA3HAUCHHUS.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBbI OpraHU3alUN
yueOHOro Ipoliecca: JEeKIIH, J1abopaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4aroIIerocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOUINE BHUAbI KOHTPOJSA: TEKYIIHUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe sK3aMeHa.

OO0miasi TpyAO0EMKOCTh OCBOEHHS JHUCLUIUIMHBI COCTaBISET S5 3aueTHBIX enuHul, 180
4acoB.

S3pIK 00yueHus 0 JUCHMILIUHE KPYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[TomydeHue cTyleHTaMU HEOOXOJWMBIX 3HAHWUH W HABBIKOB 1O COCTaBY, BO3MOXHOCTSM U

TE€XHOJIOIT'NH

IIPUMEHCHU A

alrapaTHO-IIpOrpaMMHbBIX

CpCacTB ABTOMATU3HUPOBAHHOI'O

MMPOCKTUPOBAHUA MUKPOIIPOLUCCCOPHBIX CUCTCM PA3JIMIHOIO HA3HAYUCHU .

I[I/ICHI/IHJ'II/IHa BXOAUT B COCTaB 4YacCTH,

dbopMupyeMoil ydacTHHKaMH 00pa30BaTEIbHBIX

OTHOILIEHHIA, 00pa3oBaTeNLHON MPOrpaMMBI Beiciiero odpasosanus (naee — OI1 BO).

1.2. JucouruimHa

BXOAUT B

CoCTaB

yactd, (QopmMuUpyeMol  y4aCTHUKaMH

00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (panee —

OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O JUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS MPUBEICHBI B

tabune 1.
Tabnuua 1 — [lepeyeHp KOMIETEHIIMHA U MHAMKATOPOB UX JOCTHXKEHMSI
Kareropus (rpynna) Kon u Koz v HanMeHoBaHME HHIMKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMIIETEHIINH KOMIIETCHIIUH
KOMIIETEHIINH
ITK-1 Cnocoben
[IK-1.Y.1 ymeTp coCTaBIATh NIPOEKTHYIO
IIPOEKTUPOBATH
SR JOKYMEHTAINI0; (POPMHUPOBATH TIEpEUCHb 3a/1a4
10320 MIINTU-UCCIIEI0BAHUS; TPOTOTUIINPOBATh
rpaduveckue .
[Tpodeccuonanbhble rpaduvecKre moIb30BaTeIbCKUE HHTEP(EHCHI,
10JIb30BATEIbCKUE
KOMIIETCHIINU . pa3pabarbIBaTh TPeOOBAHUSA U APXUTEKTYPY
uHTeperchl .
MPUIIOKEHNUN Ha 0a3e cucTeM MUPPOBBIX
(BUpTyanbpHas U .
peanbHOCTeH, BBIOUPATh TEXHOIOTHUU U
JIOTIOJTHEHHAs
MHCTPYMEHTBI UX pealln3aluu
pEeaIbHOCTb)
I1K-2.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS
apxutektypsl P; meTonosioruu u cpeacraa
IIPOEKTUPOBAHMSI MYJIbTUMEUIHBIX U
I1K-2 Cnocoben MHTEPAKTUBHBIX IPUIOKEHUHN, COBPEMEHHBIE
PYKOBOAWTH IIPOrpPaMMHBIE U alllIapaTHBIE CPEACTBA UX
[TpodeccuonanpHbie | MPOEKTUPOBAHUEM peanuzanuu
KOMIIETEHIINU P [1IK-2.B.1 BnaseTs cornacoBaHUEM apXUTEKTYPBI
(MynbTUMETUNHBIX NP ¢ 3auHTEpECOBAaHHBIMA CTOPOHAMM; OLICHKOMN
HPUIIOKEHUN) KauecTBa npoekTupoBanus MP; HaBeikamu

pa3paboTKu MyJIbTUMEAUNHBIX U UHTEPAKTUBHBIX
MIPUJIOKEHUN C UCIIOJIB30BAaHUEM COBPEMEHHBIX
anmapaTHbIX ¥ TPOrPAMMHBIX CPEJICTB

2. Mecro pucuumingsl B cTpykType Ol

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YUYarOIIUMHCS
IIPU U3YYECHUH CIIEYIOIIUX TACIHIUINH:

— «BBIYHMCIIUTENBHBIE CHCTEMBI»

— «IU(POBBIE CUCTEMBI aBTOMATHU3AIIUU U YIIPABICHUS»,

— «COCTOSIHHE U MIEPCIEKTUBBI Pa3BUTHUSI MUKPOIPOLIECCOPHBIX CUCTEM.

3HaHMs, TOJYy4YEHHBbIE NPU W3YYEHUU MaTepuana JaHHOM IHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSTENIbHOE 3HA4Y€HHE, TaK M MOTYT HCIOJb30BaTbCs IPU NOATOTOBKE BBITYCKHBIX
KBAJTM(PHKAIIMOHHBIX Pa0OT.

3. OOBEM H TPYJOEMKOCTh JUCIUILTAHBI




JlanHbpie 00 o0memM oO0beMe AUCHUIUIMHBI, TPYJOEMKOCTH OT/AEIbHBIX BHUJOB Y4E€OHOM
paboTHI IO TUCHHIUINHE (M pacHpeieeHue 3TOH TPyI0EeMKOCTH TI0 CEMECTpaM) MPEICTAaBICHBI B
Tabauue 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne3
1 2 3

Oowan mpyooemKkocmp OUCYUNTUHDBL, 5/ 180 5/ 180
3E/ (4ac)
H3 Hux uacoe npakmuueckoii no020moeKu 17 17
Ayoumopnuie 3anuamus, BCETo 4yac. 34 34
B TOM YHCJIE:

nexmu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (gac)

9K3aMeH, (Jac) 72 72
CamocmoamenvHnas paboma, Bcero (4ac) 74 74
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, OK3. JK3.
DK3.*%*)

k% o
IIpumedanue:  kaHaMAATCKHI SK3aMeH

4. CopepxaHue AUCIHUIUINHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUILTAHBI IO pa3/ieiiaM U BUIAM 3aHSATHIMA.
Pa3nensbl, TeMbl AUCHUILITUHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0IuUIIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITNHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 3
Pasnen 1. ABTomMaTH3aius JIOTHUYECKOTO
HPOEKTHPOBAHUSI MUKPOTIPOIIECCOPHBIX CHCTEM 2 2 8
MIIC)
Paznen 2. MeToab! J0rH4ecKoro MOJIEIMPOBaHUS 3 3 10
MIIC
Paznen 3. ATTOPUTMBI TOTIOJIOTHIECKOTO
3 3 12

Mozenrposanust MIIC
Paznen 4. CiocoObI TeHepalu TECTOBBIX
MOCJIeI0BATENLHOCTEN. TECTONMPHUTOIHOE 3 3 15
POCKTHPOBAHHUE
Pa3znen 5. [IporpamMmmupyemsle JIorn4ecKue 3 3 15
KOHTPOJIIEPHI
Paznen 6. MHTeneKkTyanbHbIe MOTYITH 3 3 14
BB0J13/BBIBOIA
Hroro B cemectpe: 17 17 74

Uroro 17 0 17 0 74




[IpakTudeckass MOATOTOBKA 3aKIIOYaeTCss B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
oOydJarlolmuMuCs  OMNpeNeNeHHBIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX C  Oy;ymieit
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIC 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep
Ha3Banue u conepxanue pa3aenoB U TeM JEKIIMOHHBIX 3aHATUN
paznena

1 Tema 1.1. CuHXpOHHBIE Y aCHHXPOHHBIE MOJIENN IIU(PPOBBIX YCTPOHCTB. MeToab!l aHamm3a
CXEM.

Tema 1.2. CtpykTypa nporpamMM MOJEIHPOBAHUSA: METOIbI HHTEPIIPETALIMN U KOMIIIIALIUY,
3eiinens ¢ paHKUPOBAaHUEM DIIEMEHTOB, TPUHIIUT COOBITUITHOTO MOJISTUPOBAHUS. 3HAYHOCTh
1 00paboTKa CUTHAIIOB MTpU MojenrpoBanun. [lapamnensHoe MoJieTUpOBaHUE H
MOJICJINPOBAHNE HENCTIPABHOCTEH.

Tema 1.3. AnnapaTHble YCKOPUTENN - HOBBI HHCTPYMEHT JIOTHYECKOTO0 MOJIETMPOBAHHUS.
CTpyKTypHas opraHu3aiys anmnapaTHbIX YCKOpHUTENeH, 0a30Bbie KOHQUTYypaIyH.

Tema 1.4. SI3bIKH pEruCTPOBBIX NEpPeaay U UX TpaHCIAUUA. MoenupoBaHue ONUCaHU Ha
SI3BIKAX PErUCTPOBBIX Iepenad. S3bIkM MUKPOIIPOrPAMMHUPOBAHUS U METOBI MOJIEITUPOBAHUS
MHUKPOIPOTPaMM.

2 Tema 2.1. AnmapaTHbple YCKOPUTENH - HOBBIA HHCTPYMEHT JIOTHYECKOTO MOJICITHPOBAHHS.
CTpyKTypHasi OpraHu3aiys afmnapaTHbIX YCKOpHUTENeH, 0a30Bbie KOHQUTYpaIyH.

Tema 2.2. SI3bIKH PErUCTPOBBIX NEPEAay U UX TpaHCIAUUA. MoenupoBaHue ONUCaHUi Ha
SI3bIKAX PErUCTPOBBIX epenad. S3bIkM MUKPOIPOrPAMMHUPOBAHUS U METO/BI MOJIEIUPOBAHHUS
MHUKPOTIPOTPaAMM.

3 Tema 3.1. Mogenu KOMMYTallMOHHBIX CXEM U MOHTa)KHOT'O MIPOCTPAHCTBA AJISl PETYISIPHBIX U
HEPEryJISIPHBIX CTPYKTYp. ['padoTeopeTrueckrie MO OMIUCAHHS CXEM.

Tema 3.2. Knaccudukarusi aaropuTMOB KOMIIOHOBKH ¥ KDUTEPHH PAa30HEHUS CXEM.
[locnenoBatenbHBIN aIrOPUTM KOMIIOHOBKH I10 CBSA3HOCTH M €r0 MOJIU(UKAIINY.
Urepanmonnslie anroputmsel yayumienns komnoHoBku. Kommnonoska CBUC ¢

MaJIbIM YHCJIOM BBIBOJOB.

Tema 3.3. MaremaTHuecknue MOJIENHN 3aj1a4 pa3MeleHus 371eMeHTOB. KOHCTpyKTHBHBIE
aJITOPUTMBI HAYAJIBHOTO pazMelieHns. CrienuaibHble 3aja4l Pa3MELEHHs 2JIEMEHTOB.
Tema 3.4. AnropuTMHU4YeCKrE METOIBI TPACCUPOBKHU coeluHeHUi. [TocTpoenue nepeBbeB
neyaTHeIx coenuHenuid. Kpurepuii [lonTpsirnna-Kyparosckoro. BosHOBOM aropuTm u €ro
MoOIU(pHUKAINN. AITOPUTM CIECKEHHS 32 LEbIO U €To

MporpaMMHasi peanu3anus. TpaccupOBOYHBIE MAITUHBI.

4 Tema 4.1. Moyienu HeHCITPaBHOCTEH U 3a/1a4H OOHAPYKEHUS. AJTOPUTMHUECKUE CTIOCOOBI
CUHTE3a TECTOB.

Tema 4.2. D-anroputm Pota. MoaennpoBanue HenctpaBHocTel. [Ipumenenne nporpamm
MOJIETMPOBaHMs IIPH FE€HEPAIH TECTOB.

Tema 4.3. IIpoexTupoBaHHE JETKO TECTUPYEMBIX cXeM. METObI BCTPOEHHOTO TECTUPOBAHUS.

5 Tema 5.1. Mogenu, mpuMeHseMbI€ B YIIPaBICHUN.

Tuns! Mmogeneil. OCHOBBI MOJIETIMPOBAaHMS JUHAMHUYECKUX cucTeM. HenpepbIBHBIE U
JMICKPETHBIE MOJICIN JTMHAMHUYECKUX CHCTEM. Y IPABISIEMOCTh M HAOII01a€MOCTb.

Tema 5.2. Anroputm padotsl u nzonupyromue 6apoeps! B ITIK.

basosas ctpykrypa [IJIK IloHATHS «IIpHEMHUK» U «UCTOYHHUK». TpaH3UCTOPHBIE U pENICHHBIC
BeIxonl B ITJIK.

Tema 5.3 CemetictBo s1361k0B MOK. Komnonents! crannapta [IEC 61131. OcHoBEI




JIOTUKH.

YIpaBIEHUH MIPOIIECCaAMH.

rpadUYecKoro mporpaMMHUpoBanus. S3bIk PYHKIIMOHATIHHBIX OJIOKOB. S3bIK penerHoM
Tema 5.4. OcHOBEHI s13bIKa penieitHoM Joruku. ba3ossie moHsTHs. Penelinas TeXHOIOTHS B

Tema 5.5. I'padmueckue cpenbl pa3paboTku npuKiIagaeix mporpamm st IIJIK. Cucrema
nporpammupoBanus u ucnoaHenuss CODESY'S u texnonorus ISaGRAF.

CTOPOKEBOTro TaiiMepa.

koHTpoJuiepa [-7188.

Tema 6.2. Cuctema komang moayieit /O. Pexxumbl paboTsl TBOMHOTO

Tema 6.1. UaTemnexktyansusie Moaynu BBoaa/BeiBona [-7000. CTpykTypHast cxema MOIYJIeH.
Hacrpoiika konpurypanun Moays A paboThl B CETH.

Tema 6.3. IlpombinuteHHBIH TporpaMMupyemslii Koutpoiuiep ICP DAS. Ctpykrypa 6a3oBoro

Tema 6.4. UnctpymentansHas cpena paspadborku SoftLOGIC GOOD HELP. Co3nanue

MpOrpaMMBbl 111 KOHTpoJuiepa Ha si3bike FBD. Pesxxumebl otnagku nporpamm. Hactporiku
MapaMeTpoB IS PEKUMOB OTIAAKH, TECTHPOBAHUS U 3aITUCH ITPOTPaMMBI B KOHTPOJILIEP.
Cpena pazpaborku UMU. Hactpoiiku COM cepsepa.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS

Tembl IpaKTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TabnuLIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |MIPAaKTHYECKOM |pasnena
n/n 3aHATUN 3aHATUN (uac) IOATOTOBKH, |AUCIUI
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEEHBI B TabIuUIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
e HanmenoBaHue 1a00paTOpHBIX paboT TPyAOGMKOCTS, | MPAKTHUECKOH | pasiena
n/m (gac) IIOATOTOBKH, JACLUIT
(gac) JIUHBI
Cemectp 3
1 | Beilbop ammapaTtHeIX CpeAcTB W pa3paboTka 2 5
3JIEKTPUUECKON CXEMBI CUCTEMBI YIIPABICHUS
Ha joruueckux moayisix LOGO!.
2 | UccrnenoBanue 0a30BBIX U CIICIUAIBHBIX (DYHKIUI 3 5
B cpeae  TpadUyuecKoro  HpOrpaMMHUPOBAHHSA
LOGO!Soft Comfort.
3 | Bouucnenuss Bpemenu pabouero mnmkia I[UJIK B 3 5
porpaMMe yrnpaBJieHHs
4 | IlpoextupoBanue crneuuanbHo pynkuuu UDF B 3 5
cpeae LOGO!Soft Comfort V7
5 | Pazpaborka ® oOTnagka NOPOrPaMMBI CHCTEMBI 3 6
yopasineanss Ha s3eike FBD mms TIJIK “ROBO-
3140”.




6 | Co3manne snemMenToB UMMU u TaOMUIBI BHEIIHETO 3 6
nocryna B cpene Good Help

Bcero 17

4.5. KypcoBoe nmpoeKTHpOoBaHKE/ BBITIOIHEHUE KypCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh TPUBEICHBI B Ta0IHUIIe 7.

Ta6mmma 7 — Bugbsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

Bun camocrosiTensHO#M paboThI BSIZEO’ Cewmectp 3, uac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 40 40
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpaguueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 14 14
atrectauuu (ITA)
Bceero: 74 74

5. IlepedyeHn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaroImuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalibl s CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIEH B Tabaule 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

Kommuectso
HK3EMILIAPOB B
Uﬁﬂigec bubnunorpaduueckas ccplika 6H?KH;)(§:K6
AIIEKTPOHHBIX
9K3EMIUISIPOB)
004(075) Vrpiomos E. I1. Lludposas cxemoTexHuka : yueOHoe
y27 nocobue / E. I1. YrptomoB. - 2-e uzn., mepepad. u J101. - 74
CIIb. : BXB - IletepOypr, 2007. — 782 c.
621.396 SuatauHoB C. . CxeMoTeXHHUKA
3-59 TEJIeKOMMYHUKaLMOHHBIX YCTpoiicTB [Teker] : yueOnuk / C.
. 3nataunos, T. A. Cyetuna, H. B. IloBapenkun. - M. : 50
Axanemns, 2013. - 368 c.
681.3 KanabekoB b. A. Lludpossie ycTpoiicTBa 1




K17 MUKpPOIIPOLIECCOPHBIE cucTeMBI [ TekeT] :
Y4eOHUK JUI CPEIHHUX CIICUATBHBIX YI€OHBIX 3aBEICHUN 36
ces3u / b. A.Kanabekos. - 2-e u3., nepepad. u gor. - M. :
["opstuas nmunus - Tenekom, 2005. - 336 c.

004.3(075) | Hemenun I1. H. OCHOBBI MHKPOTIPOIIECCOPHOM TEXHUKH
H 42 [Tekct] : yae6Hnoe nocooue / I1. H. Henenun. - CII6. : U3n-
Bo ['VAII, 2013. - 63 c. 64

7. IlepeueHb 37EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb OSJIEKTPOHHBIX O0pPa30BaTENBHBIX PECYpCOB HMH(DOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL agpec HanmenoBanue
http://mexalib.com/view/2880 [Terpos U.B. IIporpaMmmupyembie KOHTPOIUIEPHI.

CrannapTHbIe SA3bIKM U IPUEMbI IPUKIAJAHOTO
npoektrpoBanus. 2004

http://freecomputerbooks.com/Automating- | Hugh Jack Automating Manufacturing Systems with PLCs
Manufacturing-Systems-with-PLCs.html September 12, 2010

http://www.razym.ru/79485- 3. Iapp - [Iporpammupyembie KOHTPOJUIEPHI: PYKOBOJICTBO
programmiruemye-kontrollery- s nHxenepa. 2007

rukovodstvo-dlya.html

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHr mporpaMMHOTO OOECIIEYEHHUS, HCIOJIB3YEMOrOo IPH OCYIIECTBICHUHU
00pa30oBaTeNbHOTO Mpoliecca MO AUCIUIIIUHE.
[lepeueHb UCIOIB3YEMOI0 MPOTPAMMHOI0 00OecIieueHus rpeicTasieH B Tabnuue 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeueHb MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu
OCYILECTBIIEHMH 00pa30BaTEIbHOTO MPOLEcca MO JUCIUTUINHE

IlepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
tabmune 11.

Tabnuna 11— Ilepeyens HHPOPMALMOHHO-CITPABOYHBIX CHCTEM

Ne /1t HaunmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas O6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNFHOTO MpoIiecca Mo AUCHUIIINHE, TPEACTaBlIeH B Tabmuiel2.

Tabmuna 12 — CoctaB MaTepuaibHO-TEXHIUYECKOH 0a3bl




Ne HanmMeHnoBaHue cocTaBHON 4acTH Homep aynuropun

/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )
MynbTuMeanitHas J€KUUOHHAS ayIUTOPUS 32-04
2 | CnenunanusupoBanHas 1adboparopust «Jlaboparopus 22-13

IIPOMBIINIJICHHBIX MUKPOIIPOICCCOPHBIX TEXHOJIOT i)

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHON aTTeCTallUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUISL IPOBEIEHUS IPOMEXKYTOUHOM aTTECTALUU
o0yyaroImuxcst o JUCUUIUIMHE IpuBeeH B Tabnuue 13.
Tabmmua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K IK3aMEHY;
DK3aMeHaI[MOHHEIC OUJICTHI;
Tect

10.2. B kayecTBE KpWUTEpUEB OLCHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIMI, KOTOpas puBeieHa B Tabnuue 14. B TeyeHne cemMecTpa MOXKET MCIIOIB30BATHCS
100-6ammpHast  mIKala — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHBEPCUTETa,  IpaBHIIaA
UCIIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
['YAIL
Ta6muna 14 —Kpurtepuu olieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETECHIIUI

Or11eHKa KOMITETEHIUI

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-OajuIbHAs IKaIa P P (bopvp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJIHUTEIHHOU IJIUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJOXKEHHUS C MPAKTUYECKOM
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyarouics TBEPI0 YCBOWI MPOTpaMMHBIA MaTepHal, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeThbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHMUS;

— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSTUH.

(XOPOLIO»
(GaYTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMMUPAasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHI;

— JIONyCKaeT HeCYIIECTBEHHbBIE OIINOKU U HETOYHOCTH;

— WCTIBITBIBACT 3aTPyJHEHHS] B TPAKTHYECKOM TPUMEHEHWW 3HAHUH
HaTpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4YHbIE MTOJIOKEHHS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTMYHO BJIJIEET CUCTEMON CHEeNMATIU3UPOBAHHBIX MMOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«BaYTEHO»




Olsl?é:ii ?{geuii?n XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI
— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOM 4YacTH MPOrPaMMHOIO
MarepHaa;
— JIONYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  IpHU
«HEYIOBJIETBOPUTEIILHOY .
«HE 3AUICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HalpaBlICHUH; 3
— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHMI;
— HE MOXKET apryMEHTHPOBATh HAy4YHbIE [TOJIOKEHMS,
— He GOpMYJIHMPYET BHIBOJAOB U 000OIICHHIA.
10.3. TunoBele KOHTPOJIbHBIE 3a/1aHUSI WJIA UHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) Ui s5K3aMeHa MpecTaBieHsl B Taduuue 15.
Tabmuna 15 — Borpocs! (3aga4un) s 9K3aMeHa
Ne Kon
Ilepeuenb BonpocoB (3a7au) i FK3aMeHa
/1 WHJUKATOpa
IlepcnexTuBsl pa3Butusi, NP- nosHbIe 3a/1a4u U 3Tambl IPOEKTHPOBAHUS
1 [IK-1.V.1
OBM.
. [IK-2.3.1
2 | AIropuT™MBbl TOIIOJIOTHYECKOTO MPOEKTUPOBaHUsL. CpaBHUTENBHBIA aHAJIN3.
3 Mopenu kommyranuoHubix cxeM: ['KC, I'OK, BI'C u cniuckoBbie K-23.1
CTPYKTYpBI
4 Anroput™bl KOMIIOHOBKH. Kitaccudukanus, cpaBHUTEIBHBIN aHAIN3, [IK-2.B.1
KpUTEPHUH
5 | [locnegoBaTenbHbId AITOPUTM KOMIIOHOBKH AJIEMEHTOB I10 CBSI3HOCTH I1K-2.B.1
6 | Kputepuu u anropuTMbl UX BbIYUCICHUS [1K-2.B.1
7 | [lapamienbHble M1 UTEPAOHHBIE ATTOPUTMBI I1K-2.B.1
8 | OBpucTHUecKue Npoueaypsl K KOMIIOHOBKHU 3JIEMEHTOB I1K-2.B.1
9 | 3agaua pa3menIeHus DJIEMEHTOB U aJITOPUTM PEIICHUS I1K-2.B.1
10 | DTamnbl BEHTePCKOTO alfOPUTMA I1K-2.B.1
11 | Anroput™msl TpacCUpPOBKH, KJIacCU(UKalLUs, 1epPEBbs, KPUTEPUU I1K-2.B.1
12 | BoinHOBBIE anTrOpUTMBI TPACCUPOBKH [1K-2.B.1
13 | Anroput™ crnexxeHus 3a 1enpro. CxeMa aroputma I1K-2.B.1
14 | CtpykTypa nporpamMm 1o MeToAy MHTEPIPETANN U KOMIMISALUN [1K-2.B.1
15 | IIpumep MoIenMpOBaHUS CXEMBI I1K-2.3.1
16 | MogenupoBanue cxeM. MeToibl onucaHusi CXemM T1IK-2.3.1
17 | Meton 3elifens u paH)KUpOBaHUE DJIEMEHTOB [1K-2.3.1
18 | IlapayienbHOe M COOBITHHHOE MOJETMPOBAHHUE CXEM I1K-2.3.1
19 | AnmapatHble YCKOPUTEIH JIJIsl COOBITUHHOTO MOAETUPOBAHUS [IK-1.V.1
20 | ABTOMaTH3MpPOBAaHHAs CHCTEMa KOHTPOJIS C 00IIel NIMHOM [1K-2.B.1
21 | KaHanpHas cucTeMa aBTOMATH3UPOBAHHOTO KOHTPOJIS [IK-2.B.1
22 | OcHOBBI TECTONPUTOAHOrO poekTuposanus b1C I1K-2.B.1
23 | CucteMbl aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS [1K-2.3.1
24 | ApxuTeKkTypa IpOMBIIUIEHHOr0 KoHTposutepa [-7188 [1K-2.3.1
25 | IIpombrunenHsiii BHeApseMblil KoHTposuiep ROBO-3140 [1K-2.3.1
26 | CocraB u HazHaueHue nporpamm Good Help I1K-2.3.1
27 | Ilpumepsl MpOMBIIIEHHBIX ceTel Ha 6a3e cemeiictpa [-7000 [1K-2.3.1
28 | [IporpamMupoBanue BUpTyanbHBIX U pusndeckux /O B FBD [1K-2.3.1
29 [Toctpoenue nmpomebinieHHON ceTr Ha 6aze LOGO 1 moAKIIOUeHUs Tpex [IK-1.¥.1
ycrpoiicte MOO-16
30 [TocTpoenue npomeinieHHOH ceTr Ha 6aze LOGO miist moaKIIOueHus IBYX IIK-1.V.1
ycrpoiictB MDO-16 u ognoro Hefele
31 | CemetictBa koHTpOILIepoB PLC dupm Siemens u Koyo IMK-1.V.1




32 | Cucrema nporpaMmMupoBaHus KOHTpoJuiepoB [saGRAF

ITK-1.Y.1

33 | IlporpammupoBanue [IJIK B CoDeSys IK-1.V.1
34 | Crangapt npombinuieHHOW cetn CAN I1K-2.3.1
35 | PLC pns cuctem aBTOMaTU3aluK 3aHUI I1K-2.3.1
36 | Cucremsbl aBTOMaTH3anuu 3nauuii Ha 0asze cetu BACnet I[IK-1.V.1
37 | Ilporokon nomaniHer aBToMatu3anuu X 10 u ero Mmoaudukanuu [IK-1.V.1
38 | UuTepdeiicel u npotokoisl B ceTsix PLC I1K-2.3.1
39 | SCADA-cuctemsl 1 6a30BbIe HYHKIIUN IK-1.VY.1
40 | Crannapt B3aumojeicTBus nporpammubix komnoHeHToB OLE (OPC) [IK-1.V.1
41 ZI;STep(beﬁcm nocjea0BaTeNbHOM nepenaun nanHbix: RS 232, RS 422, RS MK-23.1
42 | OcHOBHI s13bIKa peneiiHon jJoruku (RLL). I1K-2.3.1
43 | SPD texnonorust u PLC I1K-2.3.1
44 | OgnonpoBoHOM nHTEpdeiic 1-Wire u cxemsl i-Button I1K-2.3.1
45 | Cxema opranuzanuu cetu ¢ uarepdeiicom 1-Wire I1K-2.3.1
46 Texnonorus LON (ceTh JOKaIBHOTO YIIPaBJICHUs )M CTPYKTYpa Ipoliieccopa [K-2.3.1

Neuron
47 BupTtyanbHble TEXHOIOIHU U IPUOOPHI — Cpefia MPOrpaMMHUPOBAHUS [IK-2.3.1

LabVIEW

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne i/ [Tepedyens BonpocoB (3a1av) 11 3adeTa / nudd. 3auera HHKATOPA

V4eOHBIM IJIAHOM HE MpEaAYCMOTPCHO

[lepeueHp TeM s KypCOBOTO NPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI

npeJcTaBiIeHb B Tabwuie 17.

Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHUSI/BBIIIOIHEHUS] KYPCOBOM pabOThI

Ne n/mn .
KypcOBO#l pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITOIHEHHS

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCLI AJi1 IIPOBCIACHUS HpOMe}KYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA

npeJcTaBieHbl B Ta0nuie 18.

Tabmuna 18 — [lpumepHbIit nepeyeHb BOPOCOB JJis TECTOB

Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB Koz
WHJMKaTOpa

K kakomy knaccy s3b1ku mporpamMmuposanus [IJIK FBD u RLL?
A) K xnaccy yHUBepCaJIbHBIX S3BIKOB;

1 B) K knaccy npoMbIIIIEHHBIX; [IK-2.3.1
C) K knaccy TeXHOJIOTHUECKHX;
J1) K xnaccy rpagpuieckux.
Uro npencrasinser co0oil mporpamma Ha sizbike FBD?

) A) Cxemy anroputma; MK-23.1
B) JlpeBOBUAHYIO CTPYKTYDY;
C) KoMmMyTalmoHHyI0 CXEMY

3 [IuTarouiye HanpspKeHUs Uil HHTEUIeKTyalbHbIX perae LOGO. [IK-2.B.1

A) 110/230 V AC/DC;
B) 12/24 V AC/DC;




C)110/230 V AC/DC, 12/24 V AC/DC;
JD 1030V AC

4 KomMmyTannonnas cxema COCTOUT U3 ...... I[1IK-2.B.1
A) CoeuHUTENIBHBIX 3JIEMEHTOB, OJIOKOB U C3513€H;
B) Bxo10B, BBIXOJ0B, TIOTHYECKHUX IJIEMEHTOB;

C) TpurrepoB, CYETYNKOB, TEKCTOBBIX COOOIICHUN

5 [Turaromue HanpsiKeHus 11 3seMeHToB cepuu 1-7000 I[1IK-2.B.1
A) 230 V AC/DC;
B) 12/24 V AC/DC;
C)10-30V DC

6 Certp Ha MEKpocxeMax iButton siBisieTcs I1K-2.3.1
A) JIByX1npoBOIHO;
B) OnnonpoBoHOI;
C) UnTerpupoBaHHoOii

7 Jnia noaxmouenus yerpoiictea MD0O-16 k LOGO Heob6xoaumo. ... IIK-1.V.1
A) 4 DI u2DO;
B) 2 DI u 2DO;
C)4 DI u 1DO

8 Jlna noaxmouenus yerporictsa Hefele k LOGO neob6xogumo.. .. IIK-1.V.1
A) 1 DI u 4DO;
B) 2 DI u 2DO;
C)4 DIu 1DO

9 AnroputMm pabdotsl IIJIK oTHOCHTCH K KIlaccy... [IK-1.¥.1
A) IlapannenbHbIX;

B) [TocnenoBarenbHbIX;
C) Huxnmueckux

10 Kakue cetu ucnonp3yroT ceTeBoe NUTarolee HanpspKeHue? [K-1.V.1
A) C ucnons3oBanue nporokosna X10;
B) Ha 6a3e nporokona LAN;
C) Ha 6a3e nmpotokona KNX

11 [Iporpamma Ha s3bike FBD BrImomnnsiercs ... [K-1.V.1

A) CripaBa HajeBO U CBEpXY BHU3;
B) CneBa HanpaBo 1 CHU3Y-BBEpX;
C) CrnieBa HampaBo U CBEpXY BHHU3;
J1) IlocnenoBarenbHO

12 B nporpamme edchart.exe makera Good Help umeercs ... [IK-1.V.1
A) OniuH peXuM IMYIISIUY;
B) /IBa pexuma sMyIsIuu;
C) Tpu pexxuma dSMYIISITII

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOydYarolUXCsl 3a09HON (hOPMBI
o0yueHus, npecTaBieHbl B Tabaume 19.

Ta6mmma 19 — [lepederb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoanueckue MaTepHabl, ONpEAEIISIONINE MPOLETYPbI OIlCHUBAHMUS
WHAWKATOPOB, XapaKTEpU3YIONUX JTambl (HOPMUPOBAHMS KOMIETECHIIMMA, COAEpKATCI B
JOKAJIIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOMMX MNOPSIOK U MPOLERypy
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUYHOW aTTECTAIlMH O0YyJarOIIHXCs
I'VAIL




11. Meronuyeckue yka3aHus A 00y4aroLIMXCs 10 OCBOCHUIO JUCLUIUINHBI

11.1. Meronuyeckue yka3zaHUs s OOYYAIOMIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOoOKoe U sICHOE WU3JIOkKEeHHME yueOHoro marepuana. HasHadueHune cOBpeMEHHOH JieKLuu B
paMKax TUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, a B OCBOCHHH
(GyHAaMEHTaIbHBIX NpOOJEeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciH. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMU. JIeKus packpblBaeT NOHATUIHBIN anmapar
KOHKPETHOW 0o0yacTH 3HaHUs, €€ MpoOJeMbl, AAaeT IEeTbHOE MPEACTABICHUE O AUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYaIOMUMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3AHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pasBuTHe TPOPECCHOHATHHO-IEIOBBIX  KAauyecTB, JIIOOBM K  TIPEAMETYy H
CaMOCTOSITENIbHOTO TBOPUYECKOI'O MBIILITIEHHUS.

— MOsBJIEHUE HEOOXOJMMOro HHTEpeca, He0OXOAUMOTO Ul CAaMOCTOSTEIbHOW PaboThI;

— TIOJy4Y€HHE 3HAHUUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNATH IJIaBHbIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IOBTOPATh KX B  Pa3iIM4HBIX
(bopMynupoBKax);

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

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd ClalijoB |
HCIIOJIb30BaHUEM pa3/laTOYHOIO MaTepuaja IpU MPOBEIEHUU KOPOTKUX JUCKYycCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

— M3noxeHue TEOPETUYECKUX BOIIPOCOB, CBSI3aHHBIX C paCCMaTpUBAEMOM TEMOM
— Onwucanue anmapaTHbIX U IPOrPaMMHBIX CPEICTB, METOIOB U aJITOPUTMOB,
HNpUMEHSEMBIX ISl PEeLIeHUs 3aa4 1o pa3paboTke HUPPOBBIX CUCTEM aBTOMATH3AIMH U
— YyIpaBJIeHUs pealIbHbIMH TEXHOJOTHYECKUMHU MPOIecCaMu
— OO0001IeHNe U3JT0KEHHOTO MaTepHaia
— OTBeThl Ha BO3HUKAIOIIME BOMIPOCHI 110 TEME JIEKLIUH.
— JlexumoHHBIN MaTepHai CONMPOBOXKIATHCS JeMOHCTpalel o0pa3noB npoMeinuieHHbIx [JIK.

11.2. Meronuveckue ykasaHus JUid OOy4yaroIIMXCsl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozxe BbIMONHEHMsS J1a0OpaTOpHBIX paboT oOy4aromuics [OJDKEeH YIIyOuTh U
3aKpEeNHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKH, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKAIMOHHONW XapaKTEPUCTHKOW OO0YyJaromerocs.
Brimonnenue nabopaTtopHbIX pabOT COCTOUT M3 SKCHEPUMEHTANIbHO-IPAKTUYECKOM, pacueTHo-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BrimonHenne mabopaTOpHBIX pabOT OOydYaIOMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCHMIUIMHBI, OIpelenseMoil y4yeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4Yaroerocs:

— TMpHOOpeTeHHEe HaBBIKOB HCCIENOBaHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTHBI;



— 3aKpeIUIeHHE, pa3BUTHE U JETAIM3ALUS TEOPETHUECKUX 3HAHHUM, MOJTYYEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

CrpykTypa u dhopma oTyeTa 0 1ab0paTOpHOU padoTe

Otuer o mnabopaTopHOW paboTe [OJDKEH BKIIOYATh B ce0si: TUTYJBHBIM JIHCT,
(GopMyITHPOBKY 3a/laHusl, TEOPETUUECKUE IMOJIOKEHHS, TAOIUIly BXOJHBIX/BBIXOIHBIX CHUTHAJIOB
MIPOEKTUPYEMOW CUCTEMBI YIIpaBlIeHUs ¢ MpuBA3Koi K peanbHoMy [IJIK, cTpykTypHyto cxemy ¢
Y4E€TOM THIIA 33JaHHBIX CXEM TEXHOJIOTHYECKUX YCTPOUCTB U TUIIOB BeIXx0oA0B IIJIK, pacneuarky
[IpOorpamMMsbl yIpaBj€HUs I KOHTpOJUIepa.

TpeboBanus k oopMIICHHIO OTYETa 0 Ja0OpaTOPHOU paboTe

[To xaxmoit nmaGopaTopHOl pabOTEe BBHIMOMHIETCS OTACIbHBIM OT4eT. TUTYIbHBIA JHCT
opopmisieTcs B COOTBETCTBUM C I11a0ioHOM (oOpasnom) mnpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CeKTop HOpMaTUBHOM TIOKyMEHTaluny». TeKCTOBbIe U TpaduvecKue
MaTepuaibl 0pOPMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIME Ha caiite ['YAIl (www.guap.ru) B pazgene «CekTop HOpMaTHBHON
JIOKYMEHTaLUN.

B snextponnsix pecypcax ['YAII mnpencraBieHbl METOAMYECKHE YKa3aHUA K
BBITIOJTHEHHIO J1abopartopHbix pabotr: EmuzapoB B.H., Hommmse A.H. «lludpoBsie cucteMbl
aBTomaru3zanuu u ynpasiueHus». Yacte 1, 2019; Enmuzapos B.H., JJonmunze A.H. «dudpossie
CUCTEMBI aBTOMATU3alMHU U yripaBieHus». Yacts 2, 2020.

11.3. Meronnveckue yka3aHus sl O0YYAIOUIUXCS 110 TPOXOKACHUIO CaMOCTOSTEILHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, HO 6e3 ero HemocpeiaCTBEHHOrO
y4acTusl.

Jns oOyvaromuxcst mo 3aoyHod (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnporecce BBIMOJHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpeMEHHU, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OecleYrBAaeT BBICOKHIM
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HAMpaBSIOUIMMH  CaMOCTOSITENIbHYIO — paloTy
00y4aroIUX CSASIBIISIOTCS:

— y4eOHO-METOAMYECKU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Meronnyeckue YykazaHusi [ OOy4aroUmMxcs IO TPOXOXKICHUIO TEKYILIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLATIIINHBI.

B cepenune cemecTpa NMpPOBOAMUTCS TEKYLUIUH KOHTPOJIb YCIIEBAEMOCTH, IIE KaXIAOMY
CTYJIEHTY B BBLICIICHHOE BpeMs Ha JIEKIHOHHBIX 3aHATHAX MPEIOCTABISAETCA IS PEIICHUS
TECTOBAs 3a/1a4a, KOTOPYIO CTYJEHT JOJIKEH PEIIUTh B TedeHHe 20 MUHYT.

11.5. MeTtonuueckne ykazaHUs I OOYYAIOIMIUXCS IO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTeCTalUu.



[IpomexxyTounass  arrectanuss  OOydyalOIIMXCsl — NpeIyCMaTpuBaeT  OLIGHUBaHHE
MPOMEKYTOUHBIX W OKOHYATEIBHBIX PE3y/IbTaTOB OO0YYCHMS 1O auciuruiHe. OHa BKIIIOYAET B
cebs:

— 9K3aMeH — (opma OILEHKH 3HAaHUH, IOJYyYCHHBIX OOYYAIOIIMMCS B IpoLecce
I/I3y‘-IeHI/I$I BCGI71 JAUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOSITeHBHOﬁ pa6OTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEIICHHS MPAKTHYCCKUX 3aJad. DK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEepHoJ] SK3aMCHAIIMOHHOW CECCHMHM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIII0Y», «YAOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIIBHO.
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