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AHHOTaUs

JucuumniuHa « ABTOMaTH3aMs MPOSKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM) BXOIUT
B 00pa30BaTeNbHYI0 NPOTpaMMy BBICHIETO OOpa30BaHUS — MPOTrpPaMMy MAarucTparypbl IO
HampaBjeHuto noarotoBku/ cneruanbHocTH 09.04.01 «MHpOpMaTHKA W BBIYUCIUTEIbHAS
TEXHUKa» HanpaBleHHOCTH «CHUCTeMBbl € MCKYCCTBEHHBIM HHTEIUIEKTOM». JlucuuruimHa
peanmm3yetcs kadenpoit «Ned4y,

JlucuuiuinHa HaresieHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CISIYIOIIUX KOMIETECHIIUIA:

[IK-2 «Cnocoben pa3pabarbiBaTh MPOTrpaMMHOE OOecreyeHHe I BBIYMCIUTENbHbBIX
CHUCTEM C HUCKYCCTBEHHBIM HHTEJUIEKTOM M YIPABIATh COOTBETCTBYIOIIMMHU IPOTPAMMHBIMU
MIPOEKTAMIU»

ConeprxaHue QUCHUIUIMHBI OXBAaTBIBAET KPYT BOIPOCOB, CBA3aHHBIX C Pa3pabOTKOHN u
MPOEKTUPOBAHUEM MHUKPOMPOIIECCOPHBIX CHCTEM U CHCTEM YIpPaBlIeHHUS B rpapuuecKux
cpelax MTpOrpaMMUPOBaHHMS Ha 0a3e MPOMBINUICHHBIX MPOTPAMMHUPYEMBIX JIOTHUECKUX
KOHTpOJUIEpOB  (Y4UTBIBasE  OCOOCHHOCTHM  LMU(POBOrO  yOpaBiICHUS  MPOILECCOM,
JUCKPETH3AIMI0 AHAJOTOBBIX CUTHAJIOB, IU(PPOBBIC KOMMYHUKAIIMK B  YIPABICHUU
MpoLeccCaMy, MPOTPaMMUPOBAHUE CUCTEM PEAbHOTO BPEMEHHU, CUCTEMHYIO HMHTETPALUIO) U
oOecrieueHreM pabOThl B PEaJbHOM BPEMEHM cucTeM cOopa, oOpabOTKH, OTOOpa)xKeHHs U
apxuBHUpoBaHUs UHPOpMaKU 00 00bEKTe MOHUTOPHHTA WIIH YIPABICHUS.

Coneprxanue AUCIUIUTMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBSA3aHHBIX C C IPUMEHEHUEM
COBPEMEHHBIX alMapaTHO-IPOTPAMMHBIX CPEICTB aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHUS
MUKPOIIPOLIECCOPHBIX CUCTEM PA3IMYHOIO HA3HAYECHMUS.

[IpenogaBanue MUCHUILUIMHBI MpeAycMaTpUBaeT cienaymooiue (OpMbl OpraHu3aluu
yueOHOro Tpolecca: JIeKIWW, JabopaTropHble pabOThI, CcaMOCTOsTeNbHAs  pabora
oOyuaromierocs, KOHCyIbTal[|H.

[lonmyyenne cTyaeHTaMu HEOOXOAWMBIX 3HAHUH W HABBIKOB 110  COCTaBY,
BO3MOXKHOCTSIM M TEXHOJOTHMM  IPUMEHEHHUs  allapaTHO-IPOTPAaMMHBIX  CPEICTB
ABTOMATU3UPOBAHHOIO  IMPOEKTUPOBAHUS  MUKPOIPOLECCOPHBIX  CHUCTEM  Pa3IM4YHOIO
Ha3HA4YCHHUS.

[TporpamMmmMoit AUCHUIUIMHBI IPEAYCMOTPEHBI CICAYIOMINE BUABI KOHTPOJISA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUYHAs aTTecTanus B (hopMe IK3aMeHa.

OO6m1ast TpyI0OEMKOCTh OCBOCHHS JTUCHIUIUIMHBI COCTABJISIET 7 3a4€THBIX €AWHHI], 252
qaca.

SA3bIK 00yUYEHUS 110 TUCIIUTUINHE «PYCCKUNY.



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYyUEHUS IO JTUCIUILTNHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tonyyenue ctyneHTamMu HEOOXOJUMBIX 3HAHUW W HABBIKOB MO COCTaBY, BO3MOXKHOCTSIM
U TEXHOJIOTMH MPUMEHEHUS allllapaTHO-IPOrPaMMHBIX CpPEICTB aBTOMAaTHU3MPOBAHHOIO
MIPOCKTUPOBAHUS MUKPOIIPOLIECCOPHBIX CUCTEM PA3IUYHOTO0 HA3HAYCHUSI.

JlucummiuHa BXOJUT B COCTaB 4acTH, GOpMUPYEMOM ydacTHHKaMH 0Opa3oBaTeIbHBIX
OTHOILIEHHIA, 00pa3oBaTeILHON MPOrpaMMBI Beiciiero odpasosanus (naee — OI1 BO).

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opMupyeMond  ydaCTHUKAMH
00pa3oBaTesbHBIX OTHOIIECHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUs (l1ajee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILTUHBI OO0YYAIOLIUICS JODKEH 00JaJaTh CIEAYIOMUMU
KOMIETSHIMSIMHU WM UX YacTaMu. KoMIeTeHIIMN U MHAWKATOPBI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kox u
Kareropus (rpymnma) Kon n nanmMeHoBaHMe UHIUKATOPA JOCTHKEHHS
HAaMMEHOBAHHE
KOMIIETEHIINH KOMIETEHIINH
KOMITETCHIINH
I1K-2 Cnocoben
[TIK-2.V.1 ymets pa3pabaTbiBaTh MPOrpaMMHOE
pa3pabaTbIBaTh
obecrieueHue sl CUCTEM C HCKYCCTBEHHBIM
MIpOrpaMMHOE
WHTEJJIEKTOM U 000CHOBBIBAThH BHIOOP MOJIX0I0B
obecrnieyeHue s o
K MPOEKTUPOBAHUIO JIJIsi B3aUMOICUCTBUS
BBIYUCIIUTEIbHBIX
KOMITOHEHTOB IIPOrPaMMHBIX CUCTEM C
[TpodeccuonanpHbie | CUCTEM C
HCKYCCTBEHHBIM UHTEIIJIEKTOM
KOMITETCHIINH HCKYCCTBEHHBIM
[1K-2.B.1 BnageTs HaBbIKaMH pa3pabOTKH
WHTEIJICKTOM U
MIPOTPaMMHOTO 00€CTICUeHUs JIJIsl CPEJICTB
YIPaBISITh 9
BBIYMCIIMTENIBHOW TEXHUKU U YIPABICHUS
COOTBETCTBYIOIIMMHU
MPOTPaMMHBIMHU TTPOEKTaMU UH(OOPMAITMOHHBIX
MIPOTrpaMMHBIMU
CUCTEM C UCKYCCTBEHHBIM MHTEJUIEKTOM
MIPOEKTaMU

2. Mecro nucuumimzsl B cTpykType Ol

JucuunianHa MOKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YUYaAIOIIUMHUCS
IIPYU U3YYEHHUHU CIEAYIOIINX AUCLIUTIINH:

«BbluncnuTenbHbIe CUCTEMBIY,

«{u¢poBbie cuCTEMBbl aBTOMAaTU3ALUH U YIIPABICHUSD,

«CocTostHIe U MEePCIEKTUBBI Pa3BUTUSL MUKPOIIPOLIECCOPHBIX CUCTEM.

3HaHMs, TMOJIyYEHHBIE IPU H3YYEHMHM MaTepuajna JaHHOW IUCLMIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK W MOTYT HCIIOJIb30BaTbCid MPH TMOJATOTOBKE BBITYCKHON
KBaJTM(PHUKAIIMOHHOMN paboThI.

3. OOBeEM H TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oO6beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o

Bun yuebHo# paboThI Bcero ceMecTpam
No3
1 2 3

Oowian mpyooemKocmp oucyunaunwt, | 5/ 180 5/ 180




3E/ (uac)

H3 Hux uacoe npakmuueckoi no020moexku 34 34

Ayoumopnuie 3anuamus, BCETo 4yac. 34 34

B TOM YHCJIC:

nexuu (JI), (gac)

npaktudeckue/cemunapckue 3anstus  (113),

17 17

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

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

9K3aMeH, (4Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 92 92
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

IIpumedanue: kaHaMAATCKHI 9K3aMeH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUIUIMHEI 110 pa3eiaM v BUAAM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uLe 3.

Tabnuua 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazgensl, TeMBI TUCITUTIIMHEL Texuwm | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cewmectp 3
Paszgen 1. ABroMaTu3anus JOrHUECKOTO
MPOCKTUPOBAHUA MUKPOIIPOLECCOPHBIX CUCTEM 2 2 20
(MIIC).
Pazgen 2. MeToapl JIOTMYECKOrO0 MOJEIHPOBAHUS 2 2 20
MIIC.
Pasnen 3. ANTOPUTMBI TOIIOJIOTUYECKOTO 2 ’ 20
monenuposanust MIIC.
Pazpen 4. Crioco0sb! TE€HEepalnn TECTOBBIX
MOCJIEI0BATEIbHOCTEMN. TecronpuroaHoe 2 2 20
MIPOCKTUPOBAHNE.
Paznen 5. [Tporpammupyembie JIOTUYECKHE 7 7 6
KOHTPOJUIEPHI
Paznen 6. IHTENIEKTyaIbHBIE MOy BBOJ1a/BEIBOIA. 2 2 6
HWroro B cemecTpe: 17 17 92
Hroro 0 17 17 0 92

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUH
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poeCCHOHATBHOM 1€ TENbHOCTBIO.

4.2. CopaepxkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOIHUIIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO IUKJIa

Howmep

HasBanue u comepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI
paszzena




Tema 1.1. CHUHXpOHHBIC ¥ aCHHXPOHHBIE MOJIEIH MU(PPOBBIX yCTPOHCTB. MeTobI
aHaJIn3a CXEM.

Tema 1.2. CtpykTypa HNpOrpamMM MOJCIUPOBAHUA: METOJbl HHTEpPHpETAlUh U
KOMIWJISIIMM, 3€Uenss C paHKUPOBAHHEM 3JIEMEHTOB, MPUHIMII COOBITUHHOTO
MOJICTIMPOBaHUS. 3HAYHOCTh M O00paboTKa CHTHAJIOB MPU MOJAEITUPOBAHUMU.
[TapamienpHOE MOIETUPOBAHUE U MOAEIMPOBAHUE HEUCIIPABHOCTEM.

Tema 1.3. AnmapaTHble YCKOPUTEIU - HOBBIA HHCTPYMEHT JIOTHYECKOTO
mMoaenupoBanus. CTpyKTypHast OpraHM3alusl amnmapaTHBIX YCKOpUTeENeH, 0a3oBble
KOH(pHrypamum.

Tema 1.4. SI3blkM perucTpoBbIX Iepenad M MX TpaHciasauua. MopaenupoBaHue
ONMCAHUM Ha SA3bIKaX PErUCTPOBBIX IepeAad. S3bIKM MHUKPOIPOrpaMMHUPOBAHUS U
METO/Ibl MOJICJIUPOBAHUS MUKPOIIPOTPAMM.

Tema 2.1. AnmapaTHble YCKOPUTEIHU - HOBBIA HHCTPYMEHT JIOTHYECKOTO
moaenupoBanus. CTpyKTypHasi OpraHM3alus anmapaTHbIX yCKOpUTesed, 0a3oBble
KOH(pHrypamum.

Tema 2.2. SI3bIkM perucTpoBBIX Iepenad M MX TpaHciasauua. MopaenupoBaHue
ONMCAaHUN HA SA3bIKAX PErUCTPOBBIX IepeAad. S3bIKM MUKPOIPOrpaMMHUPOBAHUS U
METO/Ibl MOIEJIUPOBAHUS MUKPOIIPOTPaMM.

Tema 3.1. Mogenn KOMMYTAllMOHHBIX CXE€M W MOHTAaXHOT'O IIPOCTPAHCTBA JUIS
PETYISIPHBIX U HEPETYISIPHBIX CTPYKTYp. ['padoreopernyeckrie MOAEIH ONMUCAHUS
CXEM.

Tema 3.2. Knaccuduxanus anropuTMoB KOMIOHOBKU U KPUTEPUU PA3OUEHUS CXEM.
[TocnenoBarenbHbI aarOPUTM KOMIIOHOBKM I10 CBSI3HOCTH U €ro Moaudukaunuu.
WtepannonHble aaroputMel yiydiieHus komnoHoBku. KomnonoBka CBUC c
MaJIbIM YHCJIOM BBIBOJIOB.

Tema 3.3. MaremaTuueckue MOJAEIM  3a4ad  pa3MELICHMs]  AJIEMEHTOB.
KOHCTpYKTHBHBIE QJITOPUTMBI HAa4daJIbHOIO pasMmelieHusd. CnenuaibHble 3a7adu
pa3MeIleHus 2JIEMEHTOB.

Tema 3.4. ANropuTMHYECKHME METOIbl TPAaCCUPOBKH coenuHeHui. IloctpoeHune
JepeBbeB  nedaTHelx — coequHeHuid.  Kpurepnin  Ilontpsrmua-KypaTtoBckoro.
BonHoBo# anroput™ u ero Moaudukanuu. AJITOPUTM CIEKEHHs 3a LENbI0 U €ro
nporpaMMHas peanusanus. TpaccupoBOUHbIE MAITUHBI.

Tema 4.1. Mozgenu HeucnpaBHOCTEH M 3a7auu OOHApYyX eHUsA. AJITOPUTMUYECKHE
CHocoObI CUHTE3a TECTOB.

Tema 4.2. D-anroputm Pora. MonenupoBanue HeucnpasHocTel. IIpumenenne
IIpOrpamMM MOJIEIIMPOBAHUS IIPU TE€HEPALIUH TECTOB.

Tema 4.3. IIpoekTrpoBaHN€e JETKOTECTUPYEMBIX CXEM. METOBI BCTPOEHHOTO
TECTUPOBAHUSI.

Tema 5.1. Mopenu, npumeHsieMble B yIIpaBICHUH.

Tunsr Mopeneit. OCHOBBI MOJIENIMPOBaHUS AMHAMUUYECKUX cUCcTeM. HempepbiBHBIE 1
JTUCKPETHBIE MOJIENIN JUHAMUYECKUX CUCTEM. Y TIPaBIsEMOCTh U HAOII0JaeMOCTb.
Tema 5.2. Anroputm paboTsl 1 u3onupytoume 6aprepsl B [TJIK.

bazoBas ctpykrypa [UIK IToHsATHS «TIpUEMHUK» U «MUCTOYHHUK». TpPaH3UCTOPHBIE U
peneitabie Bbixo bl B [1JIK.

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

Tema 5.4. OcHOBBI s3bIKa penelHON Joruku. basoBele mnousATusa. Peneitnas
TEXHOJIOTHS B YIIPABICHUH MPOLECCAMU.

Tema 5.5. I'paduueckue cpensl pa3zpaboTku NpukIagHbIX nporpamm s [IJIK.
Cuctema nporpammupoBanus 1 ucnojgHenuss CODESYS u rexnonorust [SaGRAF.




Tewma 6.1. UnaTennexkryansupie Moaynu BBoAa/BeiBoAa 1-7000. CTpykTypHas cxema
monynei. Hactpoiika koHpUrypauun Moayis Juist paboThl B CETH.
Tema 6.2. Cucrema xomann woxayied [/O. Pexumbl paboThI
CTOPOXKEBOTO TalMepa.

Tema 6.3. [TpombinuieHHsli porpammupyemblii kouTposuiep ICP DAS. CtpykTypa
6a3oBoro koHrpoiepa [-7188.

Tema 6.4. HnctpymenrtansHas cpeaa paspadborku SoftLOGIC GOOD HELP.
Co3pmanne nporpamMmbl JUisi KOHTpoJuiepa Ha s3bike FBD. Pexumbl otnagku
nporpamMM. HacTpoiiku mapamMeTpoB [Uisi PEKUMOB OTIAAKH, TECTHUPOBAHHS HU
3ammcu mporpammbl B KoHTposuiep. Cpena paspaborku UMU. Hactpoitku COM

JIBOMHOTO

cepaepa.

4.3. Ilpaktuueckue (CEeMUHAPCKUE) 3aHATUS
TeMbl MpakKTHYECKHUX 3aHATHIA U X TPYAOEMKOCTh TIPUBEICHBI B TA0IHIIE 5.

Tabmuna 5 — [IpakTrdyeckue 3aHATHS U UX TPYJOEMKOCTb

No
/o

TeMbl MpakTHYECKUX
3aHATHAN

DopMBbI
MPAKTUYECKUX
3aHATHAN

TpyroeMKoCTb,
(gac)

3 aux
MPaKTUYECK
oH
MMOATOTOBKH
, (4ac)

No
paszzena
TIACIIAT

JIMHEL

Cemectp 4

BrI00p amnmaparHbIX CpeiCcTB U
pa3paboTka IEKTPUICCKOI
CXEMbI CUCTEMBI YIIPABJICHUSA

Ha jornyeckux moayisix LOGO!.

PazpaboTka nporpamMMel
JIOTHYECKOTO MOJIYIIS
LOGO! na s3pixe FBD.

HccnenoBanue 6a30BbIX U
crHeuaIbHbIX

¢byHKUHH B cpene rpaduaeckoro
nporpammupoBanus LOGO!Soft
Comfort.

Brrancienus BpeMeHn pabo4ero
mukna ITJIK
B IIPOTpaMMe YIIPaBICHHUS.

[IpoexTupoBanue crienuaibHON
GbyHKIHN

UDF B cpene LOGO!Soft
Comfort V7.

HccnenoBanue u HacTpoiika
JJIEMEHTOB
cepun [-7000.

IIpoexTupoBanue
MHKPOTIPOIIECCOPHON CETH
Ha aneMeHTax cepuu 1-7000.

PazpaboTka u otiaaka
IIPOrpaMMBbI CUCTEMBI
ynpasneHus Ha si3pike FBD ais
IJIK “ROBO-3140".

Bcero

17

17

4.4. JlabopaTopHble 3aHATHS

Tembl 1aG0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBEACHBI B TaOuIe 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanue 1a00paTopHbIX paboT TpyaOEMKOCT®, | MPAKTHUIECKOH | pasjeiia
/1 (dac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 3
Bp16op anmapaTHBIX CpeCTB U pa3padoTKa 1 1
1. ANEKTPUYECKON CXEMBbI CUCTEMBI
yIpaBiIeHUS
Ha jjorndyeckux moayisax LOGO!.
Pa3paboTka mporpaMmsl JIOTHYECKOTO 1 1
2. MOJTYJIS
LOGO! na si3pike FBD.
HccnenoBanue 0a30BbIX U CHELUATIBHBIX 1 1
3. dbyHKIMIA B cpene rpadudeckoro
nporpammupoBanus LOGO!Soft Comfort.
Boruncnenus Bpemenu padouero nuxiia [TJIK 2 1
4. B IpOrpamMMme YIpaBJICHHUS.
[IpoexkTupoBanue crenuanabHON QyHKIUN 2 1
5. UDF B cpene LOGO!Soft Comfort V7.
HccnenoBaHue U HaCTPOIKa HJIIEMEHTOB 2 2
6. cepuu 1-7000.
IIpoekTupoBaHre MUKPOIIPOLECCOPHOM CETH 2 2
7. Ha sneMeHTax cepuu 1-7000.
Pa3paboTka u oTiaaka nporpaMMbl CUCTEMBbI 2 1
8. ynpasienus Ha si3pike FBD mst TIIK
“ROBO-3140".
Coznanue snemenToB UMUW u Tabnuist 2 1
9. BHelHero nocryna B cpeae Good Help
Otnaaka, TECTUPOBAHUE U 3aITUCh TPOTPAMM 2 2
10. B [IJIK.
Bcero 17

4.5. KypcoBoe mpoeKkTHpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJaroUXcs

Buapl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON paboThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHo# paboTh
qac qac
1 2 3

N3yuenune TeopeTnueckoro Marepuaia 40 40
qucturiuHbl (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)

ITonroToBka OTYETOB MO J1AOOPATOPHBIM 52 52




paboram

Brimonnenue pedepata (P)

[ToaroroBka K TeKyIemy KOHTPOIIO
ycneBaemoctu (TKY)

Homamnee 3apanue (/13)

Kontposbabie padboTsl 3a0unnkoB (KP3)

Bceero: 92 92

5. TlepeueHb yaeOHO-METOIUUECKOTO 0OCCIICUCHHMS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOAMYECKIE MaTepUaIbl JIJII CAaMOCTOSATEIBLHON paboThl 00yJaromuxcsi yKa3aHbl B
o.o. 7-11.

6. IlepeueHp ne4aTHBIX U 3JIEKTPOHHBIX YYEOHBIX U31aHUN
[lepeuyeHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/1aHUI NpHUBeieH B Tabaulle 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX H3TaHUI

KommuecTBo 9K3eMILTSIPOB B
Mudp/
URL anpec bubnmorpaduueckas ccpiika Oubmoreke
(KpOoMe 2JIEKTPOHHBIX IK3EMILISPOB)

004(075) VYrpiomos, Esrenwnii [1aBnosuu. [ {udpposas 74
y27 cxeMoTexHuKa : yuebHoe nocoodue / E. I1.
YrpromoB. - 2-¢ u3j., nepepad. u por. - CII6.
: BXB - [TerepOypr, 2007. - 782 c.

621.396 3- | 3uaraunos, Cepreii Unbuu 50
59 (mpod.).CxemoTexHHKA
TEJICKOMMYHUKAITMOHHBIX YCTPOUCTB [TekcT]
: yueOHuk / C. . 3uataunos, T. A. Cyeruna,
H. B. IloBapenkusn. - M. : Akagemus, 2013. -
368 c.

681.3 K 17 | KamaGekoB, bennamun ApirakoBud. 36
[udpossie ycTpoiicTBa U
MUKpPOIIPOLIECCOPHBIE cucTeMbl [ TekcT] :
Y4EOHHUK JUI CPEAHUX CIIEIHAbHBIX
yueOHBIX 3aBEJICHU CBSI3U 110
crrenuansHOoCcTsM 2004, 2005, 2006 / b.

A .Kamabekos. - 2-e uzj., nepepad. u J01I. -
M. : I'opsiuast nunus - Tenekowm, 2005. - 336

C.
004.3(075) | Henenuwn, IlaBen HukonaeBuy. OCHOBEI 64
H 42 MHUKPOIPOLIECCOPHOM TEXHUKH [ TeKCT] :

yaeonoe nocodue / [1. H. Henenun. - CIIO. :
Uzn-so I'VAIIL 2013. - 63 c.

7. IlepeueHb ANIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB
nH(OPMAaIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOAMMBIX MJII OCBOCHHS TUCIUILIAHBI
npuBe/eH B Tabymiie 9.

Tabmuma 9 — IlepedyeHp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL HanmenoBann




azapec e
http://mexalib.com/view/2880 [Terpor U.B. IIporpammupyemsie
KOHTpOouIepbl. CTaHJaPTHBIC S3BIKH U TPUEMBI
MIPUKIIATHOTO
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. [app - [Iporpammupyembie
programmiruemye- KOHTPOJUICPHI: PYKOBOJICTBO JIJISl HHXKCHEPA.
kontrollery- 2007

rukovodstvo-dlya.html

8. IlepeueHpr nHMOOPMAITMOHHBIX TEXHOJOTHUI
8.1. [lepeuenp mporpaMMHOro OOECIEeUeHHs, HCIOIB3YeMOro MpPH OCYIIECTBICHUHU
00pa30BaTeNILHOTO Mpoliecca MO AUCLUIIUHE.
[lepeueHp UCIOIB3yEMOI0 IPOrPAMMHOTI0 O0ecIieueHus rpecTasieH B Tabnuue 10.

Tabnuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne HaumenoBanue

n/n

1 GOOD HELP. I'papuueckast ”HCTpyMeHTallbHasl cucTema Juist pazpadotku ACY.
Bepcus 2.0

2 Directsoft6 — PC-DS100. becnnatnas Demo-Bepcust nist nporpammuposanus [1JIC
KOYO

3 LOGOSoftComfort7

4 7000Uti1

5 Soft Do more Designer. [Iporpammuoe o6ecnieuenue mist [IJIK BRX

8.2. IlepeueHb MH(}OPMALIMOHHO-CITPABOYHBIX CHUCTEM,HCII0JIb3yEeMbIX npu

OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPOoIlecca 1Mo JUCIHILTHHE
[lepeuenr UCHONMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabnuua 11— IlepedeHb HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHo-TexHUYECKas 0a3a
CoctaB MaTepHambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3zoBaTenbHOTO MpoIiecca Mo JUCIUIIINHE, TIPeICTaBleH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKOH 6a3bl

Ne HaunmenoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
JlexumOHHAS Ay AUTOPHUS 32-04
2 | CneumnanusupoBaHHas 1adopatopus «JlabopaTopus 22-13
IPOMBIIIJICHHBIX MUKPOIPOIIECCOPHBIX TEXHOJIOTHII» B

10. OI_ICHOLIHBIC cpeacTBa Ajid MPpOBCACHU A HpOMCX(YTOQHOﬁ aTTeCTallnuu



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

10.1. CocTtaB OLIEHOYHBIX CPEICTBIUISL IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAI[H

Buza npomMexyTo4HON arTecTaluu IlepedyeHp OLICHOUHBIX CPEACTB
OK3aMeH Crrcok BONPOCOB K IK3aMEHY;
DK3aMeHaI[MOHHEIC OUJICTHI,
3amauny;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OIEHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMIIETEHIIMH 00ydJaroUMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTOpas IpuBeacHa B Tabauie 14. B TedyeHue cemecTpa MOXKET MCIOJIb30BATHCS
100-6anmpHass  mKaJia  MOJYJIBHO-PEHTHHTOBOM  CHCTEMBbl ~ YHHMBEPCHTETa,  IpaBHIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepun onleHKH ypoBHSI cPOPMHUPOBAHHOCTH KOMIIETEHIIUI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuIbHA KA PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIMTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIIbHOCTRIO HATPABIICHUS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BhIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeIIUATM3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJarouuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, rpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEpaTypHl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C TMPAKTHYECKOW JIEeITEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CTIeIHMAIM3UPOBAHHBIX TTOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIN MaTepua,
M0 CYIIECTBY M3JlaraeT €ro, ONHUpasCh HA 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM HPUMEHEHUM 3HAHUU
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIIICHUI;

— YaCTHYHO BJIAJEET CUCTEMOM CIIEIMAIM3UPOBAHHBIX OHSITHIA.

«y/I0BJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM 4YacTH MPOrpaMMHOIO
MaTepuana;

— JIOMYCKaeT  CYNIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITBIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNUHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,;

— He QOpMYJIUPYET BHIBOJAOB U 000OLICHHIA.

«HEYIOBJIETBOPUTEIIHLHOY
«HE 3aYTCHO»

10.3. TunoBele KOHTPOJIbHBIE 3a1aHUSI WJIA UHBIE MAaTEPHAIIBI.
Bomnpocs! (3agaun) ass sK3aMeHa mpeJicTaBiIeHbl B Ta0uie 15.




Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Ilepeuens BonpocoB (3a1a4) A1 3K3aMeHa Kon
n/m WHJUKATOpa
1 IlepcniektuBel pa3zutus, NP- monnsle 3agaun u 3tansl npoektupoBanus | [1K-4.3.1

OBM.
2 ANropuTMBI TONIOJOTUYECKOT0 NMpoekTHpoBaHus. CpaBHuTenbHbIN aHanus. | 11K-4.3.1
3 Mogenun kommyrtanmoHHbix cxem: ['KC, I'DK, BI'C u cnuckoBbie

CTPYKTYPBHL..
4 Anroputmbl kKoMnoHoBkW. Kiaccudukanus, cpaBHuTensHbIN aHanmm3, | [1K-4.3.1

KpUTEPHUH.
5 [TocnenoBarenbHbIN AITOPUTM KOMIIOHOBKH 3JIEMEHTOB I10 CBSI3HOCTH. [IK-4.V¥.1
6 Kputepuu un anroputmbl UX BBIUUCICHUS. I1K-4.3.1
7 [TapannenbHble U UTEPALIMOHHBIE AITOPUTMBI. [1K-4.3.1
8 DBPUCTUYECKHUE TTPOLEAYPHl K KOMIIOHOBKH 3JIEMEHTOB. IIK-4.V.1
9 3ajaua pa3MeIeHus 3JIEMEHTOB U AJITOPUTM PELICHUS. [IK-4.V¥.1
10 DTanbl BEHIEPCKOTO alropuTM™ma. [1K-4.3.1
11 ANTOPUTMBI TPACCUPOBKH, KIIACCH(PHUKAINS, AEPEBHsI, KPUTCPHH. [1IK-4.3.1
12 BoJiHOBBIE alIrOPUTMBI TPACCUPOBKH. [1K-4.3.1
13 ANTOpUTM CleKEeHHs 3a 1ebt0. CXxema anropurMa. [IK-4.¥.1
14 CrpyKTypa nporpaMm o METOAY UHTEPIPETAUU U KOMITUJISLUH. [1IK-4.3.1
15 [Ipumep MOIEIMPOBAHNS CXEMBI. [IK-4.Y.1
16 MonaenupoBanue cxem. MeToibl ONMMCAHUS CXEM. IIK-4.V.1
17 Meton 3elinens u paH)KUPOBAaHUE JIEMEHTOB. [1K-4.V.1
18 [TapannensHoe U COOBITUMHOE MOACIIUPOBAHUE CXEM. [1K-4.3.1
19 ArnmnaparHble YCKOPUTEIH JIJIsl COOBITUHHOTO MOAETUPOBAHUS. [IK-4.Y.1
20 ABTOMATH3UPOBAHHAS CUCTEMA KOHTPOJISI ¢ OOIIe IIHUHOM. [1K-4.3.1
21 KananpHas cucreMa aBTOMaTU3UpPOBAHHOTO KOHTPOJIS. [1IK-4.3.1
22 OcHoBBI TECTONPUTOHOrO INpoeKkTHpoBanus bUC. I[IK-4.Y.1
23 CucreMpl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS. [1K-4.3.1
24 | ApxuTekTypa IpOMBIIUIEHHOT0 KoHTposiepa [-7188. [IK-4.Y.1
25 [IpombineHHsIi BHeApseMblii koHTposuiep ROBO-3140. [IK-4.V.1
26 | [Ipumepsl mpoOMBINUIEHHBIX ceTel Ha 6a3e cemeiictBa 1-7000. [IK-4.V.1
27 CocraB u Ha3zHauenwue nporpamm Good Help. [1K-4.3.1
28 ITporpammupoBanue BUpTyainbHbIX U ¢pusndeckux /O B FBD. I[IK-4.Y.1
29 IToctpouts npomsbliIeHHy0 ceTh Ha 6aze LOGO st noaxmrouenus tpex | [IK-4.V.1

ycrpoiicte MDO-16.
30 [TocTpouts mpomeItiuieHHyI0 ceTh Ha 6aze LOGO s nmogkmrouenus asyx | [1K-4.V.1

ycrporictB MDO-16 u onnoro Hefele .
31 ITocTpouTts nMpomsbilUIeHHYIO ceTh Ha 6aze ROBO-3140 ucnons3ys moaynu | I[1K-4.V.1

[-7041,1-7017, 1-7042 s moakiIrO4YeHUs: ABYX yCTpouctB MDO-16 u

onHoro Hefele.
32 [TocTpouts npomeiieHHYIO ceTh Ha 6aze ROBO-3140 ucnons3ys moaynu | [1K-4.V.1

1-7041,1-7065 nns noxnkimroueHus AByx ycrpoicts MOO-16 u ogHOro

Hefele.
33 CewmeiictBa kouTpOiepoB PLC ¢upm Siemens u Koyo. [IK-4.Y.1
34 Cucrema nporpaMmupoBaHusi KOHTpouiepoB IsaGRAF. [1K-4.3.1
35 [IporpammupoBanue [1JIK B CoDeSys. [IK-4.VY.1
36 Crangapt npomseinuieHHol cetn CAN. I1K-4.3.1
37 PLC g cucteM aBTOMAaTH3aIMA 3IaHUN. T1IK-4.3.1
38 CucTeMbl aBTOMaTH3aIUK 3/1aHUH Ha O6aze cetu BACnet. [IK-4.Y.1




39 [Tporokon nomarnnHe# apromaTu3anuu X 10 u ero Moaudukarym. I1K-4.3.1
40 Wutepodeiics! u npoTokoisl B cetsax PLC. [1IK-4.3.1
41 Crannmapt B3aumoiericTBusl mporpaMMmHbix kKommoHeHToB OLE (OPC). I1K-4.3.1
42 SCADA-cuctembl 1 6a30BbIe (DYHKITHH. [1K-4.3.1
43 Nutepdeiice mocnenoBaTenbHOM nepeaaun ganubix: RS 232, RS 422, RS | [1K-4.3V1
485.
44 Crangapt Ha s13b1ku nporpammupoBanus PLC (IEC 1131-3). I1K-4.3.1
45 OcHoBbI s13b1Ka peneitnoi Joruku (RLL). [IK-4.V¥.1
46 SPD Ttexnonorus u PLC. [1K-4.3.1
47 OpnnomnpoBoaHo# uHTepdetic 1-Wire u cxemsr i-Button. [IK-4.V¥.1
48 Cxema opranu3zanuu cetu ¢ uatepdeiicom 1-Wire. [1IK-4.B.1
49 Nurepdeiic Wiegand B cuctemax ayreHTU(DUKALINN. [1K-4.3.1
50 Texnonorus LON (cerb JsokanbHOro  ympaBieHus)u  crpykrypa | I[1K-4.3.1
npoueccopa Neuron.
51 BuptyanpHbie TEXHOIOTUU U TPUOOPHI — Cpeia MPOrpaMMUPOBAHUS [1IK-4.3.1
LabVIEW.
Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tadbmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / qudd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera pHMKATOpA
Y4eOHbIM MJIaHOM HE IPETyCMOTPEHO

[lepeuenp TeM It KypCOBOTO IPOSKTHPOBAHHS/BBINOIHEHNS KYpCOBOH pabOTHI
npeJcTaBieHbl B Ta0ume 17.
Ta6muma 17 — [lepedeHp TeM Ui KypCOBOTO MPOSKTHUPOBAHMSI/BBIIIOJIHEHUS! KYPCOBOI padOThI

Ne i/t

KypcOBOi1 pabOThI

[TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS

Y4eOHBIM MJIaHOM HE PEIYCMOTPEHO

Bompocsl 11 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTalliii B BHUJIE€ TECTUPOBAHUS
npeJcTaBiIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIIPOCOB JJIsl TECTOB

No
/o

IIpuMmepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1

K kaxomy knaccy s3biku nporpammuposanus [IJIK FBD u RLL?
A) K xnaccy ynuBepcanbHbIX 3bIK0B; B) K kitaccy npomsiniennsix; C)
K xnaccy texnonornueckux; /) K kiaaccy rpagpuyeckux.

[1IK-4.3.1

UYro npencrasiseT co0oii mporpamma Ha si3biky FBD?
A) Cxemy anroputma; B) JIpeBoBumnyto cTpykTypy; C)
KoMmyTanuoHnyo cxemy.

[IK-4.3.1

[MTuTaromue HanpsbKeHUs U1 MHTEIUeKTyanbHbIX peie LOGO.
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.

[1K-4.3.1

KoMmmyrannonHas cxema COCTOUT U3 ......
A) CoenMHHUTEIBHBIX )JIEMEHTOB, 0JI0KOB M c3s13eii; B) Bxomos,
BBIXOJIOB, JIOTHYECKUX 3J1IeMeHTOB; C) Tpurrepos, C4€TUNKOB, TEKCTOBBIX
COOOILIEHU.

[1K-4.3.1




5 [Turaromue HanpsokeHust 11 3eMeHToB cepuu [-7000. T1IK-4.3.1
A) 230 V AC/DC; B) 12/24 V AC/DC; C) 10 - 30 V DC.

6 Cetb Ha MEKpocxeMax iButton siBisiercs [1IK-4.3.1
A) JByxnpoBogHoii; B) OanonpoBoanoii; C) HMHTerpupoBaHHO.

7 s monkioueHus: yerporicrea MO0O-16 k LOGO Heobxoaumo. ... [IK-4.V¥.1
A) 4DI u2DO; B) 2DI u 2DO; C) 4DI u 1DO.

8 s nonkmouenus yerporictea Hefele k LOGO HeoO6xoaumo. ... [IK-4.V¥.1
A) 1 DI n4DO; B) 2DI u 2DO; C) 4 DI u 1DO.

9 AunroputMm pabots! [1IJIK oTHOCHTCS K Kiaccy..... [1K-4.3.1
A) Tlapamnensnsix; B) IlocnemoBarensubix; C) Hukiaudyeckux.

10 Kakue ceTr ucnosib3yroT ceTeBOE MUTAIOIIEE HANIPSKEHHE? I1K-4.3.1
A) C ucnoan3zoBanue nporoxosia X10; B) Ha 6aze mporokona LAN; C)
Ha 6a3e mporokona KNX.

11 [Iporpamma Ha si3p1ike FBD BbITIONHSAETCS ... ... IIK-4.V.1

A) Cnpasa HaneBo u cBepxy BHU3; B) CneBa HanpaBo u cHu3y BBepx; C)
Caea HanpaBo u cBepxy BHuU3; /1) [TocienoBatensHo.

12 B nporpamme edchart.exe makera Good Help nmeercs ..... [1IK-4.3.1
A) Onun pexum smymsiuuu; B) JIBa pexuma smynsauuu; C) Tpu
peKuMa IMYJIALUHN.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOUIUXCS 3a0YHON (OPMBI
00ydeHus1, Ipe/ICTaBJICHbI B Ta0mie 19.

Tabmuna 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEACIAIOIIAE  INPOLENYphl  OLEHUBaHUSA
MHAMKATOPOB, XapaKTEpU3YIOLUX JdTanbl (OpPMUPOBAHMS KOMIETEHLHH, COJep)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpyOIIUX NOPSAAOK M MPOLERYPY
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuyeckue yka3aHus A 00Y4aroLUIMXCs 0 OCBOCHUIO JUCLUIUINHBI

11.1. Meronuueckne yKazaHUs JJIsI OOYYalOMIUXCS TI0 OCBOCHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuaina. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIIMX
JTOCTHKEHUI HayyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIeKIHs packpbiBaeT NOHATHIHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
[IOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InanupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuarna:

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUHM, YPOBEHb
KOTOPBIX OINPEAEIISECTCS LEIEBOW YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEINO/IaBATENEM;




— pa3BuTHEe TOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHS.

— MOSBJIEHUE HEOOXOJUMOro HHTEpeca, HEOOXOAUMOrO JUIS CaMOCTOATENILHON padOoThI;

— TOJy4YyeHHE 3HAaHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKHM U O
IIPOTHO3€E UX pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuas (BbIAEIATh TJIABHBIE MBICIU U
IIOJIOKEHUSA, IPUXOAUTh K KOHKDETHBIM BBIBOJAM, IIOBTOPSATh HX B  Pa3jIM4YHBIX
bopmynHupoBKax);

— IOJIyueHHE TOYHOI'O IOHUMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKUMOHHBI ~MaTepHal MOMKET CONPOBOXKIATHCS JAEMOHCTpalUed ClIalIoB U
WCIIOJIb30BAaHUEM pa3aTOYHOrO MaTepuaja IpU IPOBEIEHUM KOPOTKMX JUCKycCUH 00
0COOEHHOCTSX IPUMEHEHHUS OTJENIbHBIX TEMATHK 110 JUCLUIUIMHE.

CrpykTypa npeocTaBieHUs JIEKIHOHHOTO MaTepyaIa;

—  M3noxeHne TEOPETUYECKUX BOIPOCOB, CBA3AHHBIX C PACCMAaTPUBAEMON TEMOMI

—  Omnwucanue anmapaTHbIX M IPOrPaMMHBIX CPEICTB, METOJOB U aJITOPUTMOB,

MPUMEHSIEMbIX Ul PELICHUs 3a/1ad Mo pa3padoTke LU(POBBIX CUCTEM aBTOMATHU3ALUU U
YIIPABJICHUS pPealbHBIMU TEXHOJIOTMYECKUMH ITPOLECCAMU

—  O06001ieHne U3JI0KEHHOT0 MaTepuana

—  OtBeThl Ha BO3HUKAIOIIME BOIPOCHI 110 TEME JIEKIUU.

JIeKUMOHHBIN MaTepuall CONPOBOXKAATHCA NEMOHCTpAIel 00pa3lioB MPOMBILIIEHHbBIX

ITJIK.
11.2. Meronuyeckue ykKazaHus A7 OOYyYaroIIMXCS IO Y4YacTHUIO B ceMuHapax. He
PEyCMOTPEHO yUEOHBIM TUIAHOM I10 JAHHOH JUCIUTUIHHE.

11.3. Meronnueckue ykazaHus A OOYyYarOIIMXCS IO MPOXOXKIACHUIO MPaKTHUYECKUX
3aHATHI. He npenrycMoTpeHo yuyeOHBIM MJIAHOM 1O JAHHOM JUCLUIUIMHE.

11.4. Meronnyeckne ykasaHus Uil OOYYArOIIMXCS IO BBIIOJIHEHUIO JIA00OPATOPHBIX
pabot

B xone BeimonHeHus 1a0oOpaTOpHBIX pabOT oOyyarolMiCs JOJKEH YINIyOUTh U
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOJUKON M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBaIM(PUKAIUOHHON XapaKTEpUCTHUKON 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTHYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHI.

Beinmonnenue 51abopaTopHBIX pabOT OO0yYaroIUMCS SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3YYEHUS JUCUUIUIMHBI, ONpeNesseMoll y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
o0ecreynBaroIuM pelIeHUe CIeTyIONUX OCHOBHBIX 33/1a4 00y4aromerocs:

- IpUOOPETEHNE HABBIKOB HCCIIEJIOBAHMSI MPOIIECCOB,  SBJICHUUN U 00BEKTOB,
M3Y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

- 3aKpeIuvieHue, Pa3BUTHE M JeTalu3alMs TEOPETUYECKUX 3HAHHWM, IMOJyYEHHBIX Ha
JEKLUSX;

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

-npuoOpeTeHNEe HaBBIKOB CaMOCTOSITEIIbHOM paboThI c 1a00paTOPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

KaxxnoMmy cTyneHTy BblIaeTcs HHAMBHUIYAJbHOE 3aJaHUE CO CXEMOW peanbHOro
IPOM3BOJICTBEHHOTO Tporiecca. [lepen nposeneHneM 1abopaTopHoil paboTel oOyuaromemycs
clielyeT BHUMATEIbHO O3HAKOMUTHCA C METOJAMUYECKUMHU YKa3aHUSMH I10 €€ BBINOJIHEeHH0. B
COOTBETCTBUHM C 33/JlaHUEM OOYYaIOIIMICA CHHTE3UpyeT Habop BXOAHBIX M BBIXOJHBIX
CUTHAJIOB JJISl TMPOEKTUPYEMOW CHUCTEMBbl YIpaBIEHUS U Jajee aJanTUpyeT 3TOT Halbop
CUTHAJIOB K KOHKPETHOMY IIPOMBIIUIEHHOMY IIpOrpaMMHUpyeMOMy KoHTpousiepy. [lainee,
CTYJEHT pa3padaTbiBaeT CTPYKTYPHYIO CXEMY CUCTEMBI YIPaBIIEHUS, IPOrpaMMy yIIpaBJICHUS
Ha s3bIKE TIpaUyeckoro MporpaMMHMpOBAHUsS, HAcTpauBaeT pabouee MECTO JUIs 3aIluCH,



TECTUPOBAHUS H OTIAJAKU TMporpamMmbl. PesympTaT paboThl mporpamMmbl  MOKa3bIBAaeT
MIPENOIaBaTel0 | 3alIMIINAeT OTYET IO JJabopaTopHOi padoTe.

CrpykTypa u dhopma oTueTa 0 1abopaTopHoit padote

Otuer o mnabGopaTopHOU paboTe MOKEH BKJIOYATh B Ce€OsS: TUTYIbHBIA JIHCT,
GOpMyITUPOBKY 3aJaHUs, TEOPETHUECKHE TIOJOKEHUS, TaOJUIly BXOIHBIX/BBIXOIHBIX
CUTHAJIOB TMPOEKTUPYEMOM CHUCTEMbl YIpaBieHUs C MpuBsizkod K peanpHomy [1JIK,
CTPYKTYPHYIO CXE€MY C YYETOM THIIA 33JaHHBIX CXEM TEXHOJIOTMYECKUX YCTPOMCTB U THUIIOB
BbIxoz0B [1JIK, pacneyatky nmporpaMMsbl yIpaBlieHUs ISl KOHTPOJUIEpa.

TpeboBanus k 0oopMIICHHIO OTYETA O JabOPaTOPHOU paboTe

[To kax ol 1abopatopHOi pabOTE BBIMOIHACTCS OTACIbHBINA OTYET. TUTYIBHBIN JIUCT
oopmisieTcss B COOTBETCTBHM C Ima0iioHOM (00pasioMm) mpuBeneHHbIM Ha caiite ['YAII
(www.guap.ru) B pazgene «CeKkTop HOPMATHBHOW JOKYMEHTalUW». TEKCTOBbIE H
rpaduueckue matepuansl oQOpPMISIFOTCS B cooTBeTcTBHH ¢ AeiicTBytomumu ['OCTamu u
TpeOoBaHusIMU, TpuBeneHHbIMH Ha caiite ['YAIl (www.guap.ru) B paszmene «Cektop
HOPMATHUBHOM JTOKYMEHTALIUN.

B oanextponnbix pecypcax ['YAIl mpencraBieHbl METOAMYECKHE YyKa3aHUSA K
BBITIOJIHEHHIO J1abopaTopHbiXx padot: Enuzapos B.H., Homumze A.H. «lludpoBsie cucreMbl
aBToMaTu3anuu u ynpasieHnus». Yactes 1, 2019; Enuzapos B.H., lomunze A.H. «ludpossie
CUCTEMbI aBTOMAaTU3aLUU U ynipaBieHus». Yacts 2, 2020

11.5. Meronuyeckue ykazaHus Uil OOydarolmuXcsi MO TMPOXOXKIECHUIO KypCOBOTO
NPOCKTHPOBAHUS/BBIMIOHEHUST KypcoBOi paboTel. He mpemycMoTpeHO y4eOHBIM IUIAaHOM I1O
JAHHOW AUCLUILIIHE.

11.6. Meronnyeckue yka3aHus s 00y4JaroNIMXCs MO MPOXOKICHHIO CaMOCTOSITEIILHOM
paboThI

B xozie BBIIOTHEHUS] CaMOCTOSATENbHONU padOThl, OOyUaIOLIUIICS BBINOJIHAET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCcTBEHHOTO
y4acTusl.

s oOywarommxcs Mo 3a04HOil (opMe 0OydeHHs, caMOCTOsTENbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENbHON paboThl, Yy obydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUHM U CHCTEMaTH3allMU MPUOOpEeTaeMbIX 3HAHHM, oO0ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, TOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaBSIIOIIMMH  CAMOCTOSTEIBHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTonuueckne yKa3zaHWusl I OOYYalOMIUXCS TI0 TIPOXOXKIECHUIO TEKYIIETO
KOHTpOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMEeCTpa C IIeNIbI0 OLEHUBAHUS XO0/1a OCBOCHUS
JUCIUTUIAHBI.

OO0s3aTenbHO IS 3aIOJHEHUS MPENoiaBaTeNieM: YKa3bIBAlOTCS TPeOOBaHUS U METOJIbI
MIPOBEICHUS TEKYILIETO KOHTPOJS YCIIEBAEMOCTH, a TAK)KE KAK PE3YJIbTAThl TEKYIIEr0 KOHTPOJIS
yCIIeBaeMOCTH OyyT YYUTHIBATbCS MIPH MPOBEAECHUH IPOMEXKYTOUHOM aTTeCTaI|H.



11.8. Meronnveckue ykazaHusi JUIsi 00y4aromUXCs MO MPOXOKICHUIO MPOMEXYTOUHON
aTTeCTallHH.

[Ipomexxyrounasi  arrectanusi  OOy4yaroIIMXCs  NpPEAyCMaTpuUBaeT  OLIGHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHus 1o aucuuiuinHe. OHa BKIJIIOYAET B
ceOst:

— D9K3aMeH — (opMa OLEHKM 3HaHHMH, IOJYyYEHHbIX OOydarolmMMcs B Ipolecce
U3y4eHHs BCeH AMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOU padOoThl, CHOCOOHOCTH
OPUMEHATh MUX JJIS PEICHUs NPAaKTUYECKHX 3a7ad. DK3aMeH, KaK IMpaBWIO, MPOBOAUTCS B
NepUOJ, SK3aMEHAIlMOHHOM CECCHMM W 3aBEpILAETCsl aTTECTAllMOHHOM OIIEHKOM «OTJIIMYHOY,
«XOPOLIO», «yIOBJIETBOPUTEIBLHOY, HEYIOBIETBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYAIOUIMMCS B XOJI€ U3yUCHHS
y4€OHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYaHUU CEMECTpPA) OLICHKA 3HAHUI
00y4aroImuMcsl IO OTAENbHBIM pa3jesiaM JAUCLHUILUIMHBI ¢ ATTECTAllMOHHON OLIEHKOW «3a4TeHO»
WIH «HE 3a4TEHOY.

— 1ubdepeHIpOBaHHbBIM 3aueT — 93T0 (opMa OLEHKH 3HaHUM, IOJy4eHHbIX
00y4aroImuMcs pU U3YYEHUU JTUCLMITIMHBIL, IPU BBIOJHEHUH KYPCOBBIX IPOEKTOB, KypCOBBIX
paboT, HAYYHO-HUCCIEA0BATEIbCKUX PA0OT U MPOXOKIECHUH MPAKTUK C aTTECTALlMOHHON OLIEHKOU
COTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBHOY, HEYIOBIETBOPUTEIILHOY.



Jluct BHeceHUs M3MEHEHUH B pabouyo MporpamMmy JUCIHUILIAHBI
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