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AHHOTaUs

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

JlucuuiuinHa HaresieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMITETEHIIHIA:

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

JlucuuiuiHa HaresieHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHA:

[IK-2 «Cnocoben pa3pabarbiBaTh MPOrpaMMHOE OOecredeHHe I BBIYMCIUTEIbHBIX
CHUCTEM C HMCKYCCTBEHHBIM HHTEJUIEKTOM M YIPABIATh COOTBETCTBYIOIIMMH IPOTPAMMHBIMU
MIPOEKTAMU»

CopepxaHue TUCIUIUIMHBI OXBAaTbIBa€T KPYI' BOIIPOCOB, CBSI3AHHBIX C Pa3pabOTKON U
MPOEKTUPOBAHUEM MHUKPOMPOIIECCOPHBIX CHCTEM U CHCTEM YIpaBlIeHUS B TpaduyecKux
cpenax NpOrpaMMHUpPOBAHUS Ha 0a3e MPOMBIIUICHHBIX MPOTPAMMHUPYEMBIX JIOTHYECKUX
KOHTpOJUIEpOB  (Y4HTBIBasE  OCOOCHHOCTHM  LHU(POBOrO  yOpaBlIEHUS  MPOIECCOM,
JUCKPETH3AIMI0 AHAJOTOBBIX CUTHAJIOB, IU(PPOBBIC KOMMYHUKAIIMK B  YIPABICHUU
MpOLeCCaMH, MPOTPaMMHUPOBAHUE CUCTEM PEATbHOIO BPEMEHH, CUCTEMHYIO MHTETPAlHI0) U
o0OecrieueHrEeM pabOThl B PEAJbHOM BpPEMEHM cucTeM cOopa, 0OpabOTKH, OTOOpa)xKeHHs U
apxuBHUpoBaHUs HHPOpMaMK 06 00bEKTe MOHUTOPHHTA WIH YIPABICHUS.

Coneprxanue AUCIUIUTMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C C IPUMEHEHUEM
COBPEMEHHBIX alMapaTHO-MPOTPAMMHBIX CPEICTB aBTOMATHU3UPOBAHHOIO MPOEKTUPOBAHUS
MUKPOIIPOLIECCOPHBIX CUCTEM PA3IMYHOIO HA3HAYECHMUS.

[IpenogaBanue MUCHUILUIMHBI MpeAyCcMaTpUBaeT cienaymomue (OopMbl OpraHu3aluu
yueOHOro  Tmpollecca: JIeKIuu, JaboparopHble pabOThI, caMocTosATelIbHas paboTa
00y4aronierocs, KOHCyIbTaI[|H.

[lonydyenne cryaeHTaMH HEOOXOAMMBIX 3HAHUW M  HABBIKOB 10  COCTaBy,
BO3MOXKHOCTSIM ¥ TEXHOJOTHMM  TPHUMEHEHHUs  allapaTHO-IMPOTPAaMMHBIX  CPENICTB
ABTOMATU3UPOBAHHOTO  IMPOEKTUPOBAHUS  MUKPOMIPOIECCOPHBIX  CHUCTEM  Pa3IM4YHOIO
Ha3HA4YCHHUS.

[TporpamMmmMoit AUCHUTUIMHBI PEAYCMOTPEHBI CICAYIOMINE BUABI KOHTPOJISA: TEKYIIUN
KOHTPOJIb YCTIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

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

SA3bIK 00y4YeHUS 110 TUCIUTIUIMHE «PYCCKUN»



1. TlepeuyeHb IIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 1O AUCIHUILTIHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tony4yenue cryaeHTaMH HEOOXOAMMBIX 3HAHWN M HABBIKOB IO COCTABY, BO3MOXKHOCTSIM
U TEXHOJIOTMM [PUMEHEHUS aIlapaTHO-IPOTPAMMHBIX CPEICTB  aBTOMATHU3MPOBAHHOIO
POEKTHPOBAHUS MUKPOIPOLIECCOPHBIX CUCTEM PA3IMYHOTO Ha3HAYCHUS

JlucuuiuinHa BXOAMUT B COCTaB 4acTH, (GOpMHUpYyeMOH ydyaCTHMKaMH OOpa30BaTENIbHBIX
OTHOILIEHHIA, 00pa3oBaTeILHON MPOrpaMMBI BeIciero oopazosanus (nanee — OI1 BO).

1.2. TlepedeHb IUIAHUPYEMBIX PE3Y/IbTaTOB 0OYUYEHUS IO JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus NUCHMILIMHBI OOydaroUuiics AOKEH 00janaTh CleIyIOLUMU
KOMIIETCHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIMy M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Kon n Kon v HanMeHoBaHNEe HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIUH
[TK-2 Cnocoben
[1K-2.VY.1 ymeTs pa3zpabaTbIiBaTh MPOrPaMMHOE
pa3zpabaThIBaTh
o0ecrniedeHure st CUCTEM C UCKYCCTBEHHBIM
POrpaMMHOE
MHTEJJIEKTOM U 000CHOBBIBAaTh BBIOOP MOJIX0I0B
oOecrnieueHue s .
K MPOSKTUPOBAHUIO JJISl B3aUMOICHCTBUS
BBIUHCIUTENbHBIX
KOMITOHEHTOB IIPOI'PaMMHBIX CUCTEM C
[TpodeccuonanpHbie | cucTeM C
HCKYCCTBEHHBIM UHTEIIJICKTOM
KOMIIETEHITHH HCKYCCTBEHHBIM
[1K-2.B.1 BnaneTs HaBBIKaMH pa3pabOTKH
UHTEJJIEKTOM U
MIPOrPaMMHOTO OOecTieueHus AJisi CPEICTB
yIPaBIsATh 9
BBIYHUCIUTENBHON TEXHUKU U YIIPABICHUS
COOTBETCTBYIOILUMU
MIPOrPaMMHBIMH MPOEKTaMH HHPOPMAIIHOHHBIX
MPOrPaMMHBIMH
CUCTEM C UCKYCCTBEHHBIM UHTEIIIEKTOM
IPOEKTaMU

2. Mecro nucuuminHbl B cTpykType OI1

JlvcuuIuinHa MOKeT 0a3upoBaThCsl HAa 3HAHUSX, paHee MPHOOPETEHHBIX 00yYarOIIMMHUCS
NIPY U3YYCHHUHN CIICAYIONINX JTACIATLIINH:

«BbrancnurenbHble CUCTEMBDY,

«n¢poBbie CUCTEMBI aBTOMATH3AIH U YITPABICHHS,

«CocCTOsIHUE U NePCHEKTUBBI PA3BUTUS MUKPOIIPOLIECCOPHBIX CUCTEM.
3HaHus, TONyYeHHbIE TPH W3YyYCHHH Marepuajga MJaHHOW JUCIHIUIMHBI, HWMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HHWEe, TaK M MOTYT HCIOJb30BaTbCs IPU MOJATOTOBKE BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThI

3. OO0OBeM U TPYJOEMKOCTh TUCITUTLIAHBI

Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpeieleHne 3TO TPYA0EeMKOCTH 0 ceMecTpaM) MpeACTaBICHbI B
Tabmuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUITITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp OUCHYUNTUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoii n0020moeKu 20 20
Ayoumopmnuie 3ausamus, BCETO 4yac. 20 20
B TOM YHCJIC:




nexrm (JI), (gac)

npaktudeckue/cemunapckue 3ansrus  (113), 3 ]

(gac)

naboparopusie padbotsl (JIP), (dac) 12 12

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

9K3aMeH, (4Jac) 9 9
CamocmosamenvHnas paboma, Bcero (dac) 151 151
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, Judd. 3au, OK3. OK3.
DK3.*%*)

IIpumedanue: KaHaMAATCKHI 9K3aMeH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUIUIMHEI IO pa3/eiaM U BUAaM 3aHATHI.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYA0EMKOCTh

Paznenpl, TeMbI TUCITATIIINHBI Jexunn | TI3 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 3
Pasznen 1. ABToMaTuzanus  JOTHYECKOTO
IIPOEKTUPOBAHUS MUKPOIPOLIECCOPHBIX CUCTEM 1 2 20
(MIIC).
Paznen 2. MeToibl TIOTMUECKOTro
1 2 20
MozaenupoBanust MIIC.
Paznen 3. AMropuTMBbI TOMOJIOTUYECKOTO
2 2 30
moaenupoBanus MIIC.
Paznen 4. CriocoObl reHepaluu TeCTOBBIX
nocyenoBaTeabHoCcTe. TecTtonmpuroaHoe 2 2 30
MIPOEKTUPOBAHUE.
Pazpen 5. IlporpammupyeMsble JIOTHYECKUE ’ ) 75
KOHTPOJIJIEPHI
Paznen 6. InTemiekTyaabHbIe MOTYIIH ’ 5 2
BBOJIa/BBIBOJIA.
Hroro B cemectpe: 8 12 151
Uroro 0 8 12 151

IIpakThueckass MOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarloIUMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuieu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanue pa3felioB U TeM JEKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0IHIIE 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHTMOHHOT'O IUKJIA

Howmep

HazBanue u conepkaHue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI
pazznena




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
moaenupoBanus. CTpyKTypHas OpraHM3anus anmapaTHbIX yCKOpUTeneH, 6a3oBble
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
mMoaenupoBanus. CTpyKTypHast OpraHM3alusl amnmapaTHBIX YCKOpUTeENeH, 0a3oBble
KOH(pHrypamum.

Tema 2.2. SI3bIkM perucTpoBBIX Iepenad M MX TpaHciasauua. MopaenupoBaHue
ONMCaHUM Ha S3bIKaX PETUCTPOBBIX INepenad. S3bIKM MHKPOIPOTPaMMUPOBAHUS 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 aropuTMOB KOMIIOHOBKU U KPUTEPUH pa30UEHUS CXEM.
[TocnenoBarenbHbI aarOPUTM KOMIIOHOBKM I10 CBSI3HOCTH U €ro Moaudukaunuu.
WtepannoHHble aaroputMel yiyuiieHus komnoHoBku. KomnonoBka CBUC c
MaJIbIM YHCJIOM BBIBOJIOB.

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

Tema 3.4. ANropuTMHYECKHME METOIbl TPAaCCUPOBKH coenuHeHui. IloctpoeHune
JepeBbeB  nedaTHelx — coequHeHuid.  Kpurepnin  Ilontpsrmua-KypaTtoBckoro.
BonHOBO# anroput™ u ero MoauQUKanuu. ANTOPUTM CISKEHUS 32 LENbI0 U €ro
nporpaMMHas peanusanus. TpaccupoBOUHbIE MAITUHBI.

Tema 4.1. Mogenu HeucnpaBHOCTEH M 3a7aun OOHapyX eHUs. 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
TECTUPOBAHUSL.

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.

baszosas ctpykrypa [UJIK [loHATHS «IpHEeMHUK» U «MCTOYHUK». TpaH3UCTOPHBIE U
peneitabie Bbixo bl B [1JIK.

Tema 5.3 CewmeiictBo s1361k0B MOK. KomnonenTsl crannapra IEC 61131. OcHoBBI
rpadu4eckoro MpOrpaMMHUpPOBaHMs. SI3bIK  (QYHKIMOHAIBHBIX OJIOKOB. SI3BIK
pENEHHON JTOTUKH.

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

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




6 Tewma 6.1. UnaTemnexkryansupie Moaynu BBoaa/BeiBoaa 1-7000. CtpykTypHas cxema
monynei. Hactpoiika koHpUrypauun Moayis Juist paboThl B CETH.

Tema 6.2. Cucrema xomanng woxayieid I/O. Pexumbl paboThl  JIBOWHOTO
CTOPOXKEBOTO Tanumepa.

Tema 6.3. [TpombinuieHHsli porpammupyemblii kouTposuiep ICP DAS. CtpykTypa
6a3oBoro kourtpoiepa [-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 WU
3ammcu mporpammbl B KoHTposuiep. Cpena paspaborku UMU. Hactpoitku COM
cepaepa.

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

Tabmuna 5 — [IpakTudyeckue 3aHATHS U UX TPYIOEMKOCTb

N3 Hux Ne
DopMBbI o
Ne TeMbl MpakTU4ECKUX TpynoemMKOCTb, |IpPAKTUYECKOH | pa3zeiia
. MPAKTUYECKHUX
/o 3aHATHI o (gac) MIOJTOTOBKH, | TUCLIMII
3aHATUN
(dac) JIUHBI
Cemectp 4
Br160p anmnapatHbIx 1 1 1
1. | cpenctB u pa3paboTka
BJIEKTPUYECKON CXEMBI
CUCTEMBI YIIPaBJICHUS
Ha JIOTUYECKUX MOIYIISIX
LOGO!.
PazpaboTka nporpaMmmebl 1 1 2

2. | TOTHYECKOTO MOJYyIs
LOGO! na sa3e1xe FBD.

HccaenoBanne 0a30BBIX U 1 1 2
3. | cmenMaabHBIX
¢byHKLUH B cpene
rpaduyeckoro
MIPOrpaMMHUpPOBAHUSA
LOGO!Soft Comfort.

Beruucnenus Bpemenu 1 1 3
4. | pabouero mukina [TJIK
B IPOrpaMMe YIpaBICHHUSL.

IIpoexTupoBanue 1 1 4
5. | cnenuaibHON PyHKIMH
UDF B cpene LOGO!Soft
Comfort V7.

HccnenoBanue u HaCTpoOMKa 1 1 5
6. | 2JIEeMEHTOB
cepun 1-7000.

[IpoexTnpoBanue 1 1 5
7. | MUKpOIIPOLIECCOPHOM CETH
Ha aneMeHnTax cepuu [-7000.

Pazpabotka u oTiaaka 1 1 6
8. | mporpaMMbl CUCTEMBI
ynpasiieHus Ha s3p1ke FBD




| ansa IUIK “ROBO-3140”. |

Bcero

4.4. JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEJCHBI B TadIUIIE 6.

Ta6ymmia 6 — JlabopaTopHbIe 3aHITHS U UX TPYJ0EMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpyaOEMKOCT®, | MPAKTHUIECKOH | pasjeiia
/1 (dac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 3
Bp16op anmapaTHBIX CpeJCTB U pa3padoTKa 1 1
1. | 2MeKTpUYECKON CXEMBI CHCTEMBI
YIPaBJICHUS
Ha jjorudyeckux moayisax LOGO!.
Pa3zpaboTka mporpamMmsbl JIOTHYECKOTO 1 1
2. | momyns
LOGO! na s3s1ke FBD.
HccnenoBanue 0a30BbBIX U cHEMAIbHBIX 1 1
3. dbyHKIMH B cpeze rpaduueckoro
nporpammupoBanusi LOGO!Soft Comfort.
Breruucnenns Bpemenu padouero mukiia [TJIK 1 1
4. B IIpOrpamMMme yIpaBJICHHUS.
[IpoexTrpoBaHne CHENHATBHON QYHKIIUH 1 1
5. UDF B cpene LOGO!Soft Comfort V7.
HccnenoBanue u HaCTpoHKa 3JIEMEHTOB 1 2
6. cepun 1-7000.
[IpoekTupoBaHNE MUKPOIPOLIECCOPHON CETH 1 2
7. Ha anemenTax cepuu 1-7000.
Pa3pabotka n oTnaaka nporpaMMbl CUCTEMBbI 1 1
8. ynpasienus Ha si3pike FBD mst TIJIK
“ROBO-3140".
Cozpnanue 3neMmenToB UM u TaOnuis 2 1
9. BHe1Hero noctymna B cpene Good Help
Otnazaka, TECTUPOBAHUE U 3aIIUCh IPOTPAMM 2 2
10. B [JIK.
Bcero 12

Tabnuna 7 — Bunbl caMmocTosaTenbHON pabOThI U €€ TPY,

4.5. KypcoBoe nmpoeKkTHpoBaHHEe/ BHITOTHEHUE KyPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosiTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

JOCMKOCTD

Bceero,

Bun camocrositensHO# paboTh qac

Cemectp 3,
qac




1 2

N3yueHne TeopeTnueckoro Marepuania 51
nucuurinHel (TO)

Kypcooe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

[ToaroroBKa OTYETOB MO JTAOOPATOPHBIM 100

pabotam

100

Brimonnaenue pedeparta (P)

[ToaroroBka K TeKyIemy KOHTPOIIO
ycneBaemoctu (TKY)

Homamnee 3apanue (/13)

Kontposbabie paboTel 3a0unnkoB (KP3)

Bcero: 151

151

5. HepequL y‘le6HO—MeTO,Z[I/I‘leCKOFO obOecrieyeHus

JUTSL CAMOCTOSITENTEHOU Pa0OThI 00y4arOIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

yLIe6HO—MeTO,I[I/ILICCKI/Ie MaTCpHraibl JIA CaMOCTOSITEIbHOM pa60T]i>I 06y‘IaIOH_II/IXC$I YKa3aHbl B

o.o. 7-11.

6. IlepeueHb ne4aTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUMN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX M3/IaHUM MpHUBeieH B Tabaulle 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

Mudp/
URL anpec

bubnmuorpaduyeckas ccpuika

KomiuecTBo 9K3eMILISPOB B
ouomoreke

(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)

004(075)
v27

VYrpromos, Esrenwnii [1aBnosuu. [ {udpposas
cxeMoTexHuKa : yuebHoe nocodue / E. I1.
YrproMoB. - 2-e u3f., nepepad. u nom. - CII6.
: BXB - ITerep6ypr, 2007. - 782 c.

74

621.396 3-
59

3uaraunos, Cepreit Mnpuy
(mpoc.).CxemoTexHHKa
TEJIEKOMMYHUKAITMOHHBIX YCTPOUCTB [TekcT]
: yueonuk / C. U. 3uataunos, T. A. CyertuHa,
H. B. [ToBapenkuH. - M. : Akanemus, 2013. -
368 c.

50

681.3 K 17

Kanabexos, bennamun ApiakoBud.
[udpossie ycTpoiicTBa U
MUKpPOIIPOLIECCOPHBIE cucTeMbl [ TekcT] :
Y4EOHHUK JUI CPEIHHUX CIIEUATBHBIX
y4eOHBIX 3aBEJICHUN CBSI3H 110
crnenuansaoctaM 2004, 2005, 2006 / b.

A .Kamabekos. - 2-e u3j., nepepad. u J01I. -
M. : T'opsiuas nunus - Tenexom, 2005. - 336
c.

36

004.3(075)
H42

Henennn, I1asen Hukomaesnd. OCHOBBI
MUKpOTIpoIeccopHoit Texuuku [Tekcr] :
yaeonoe nocodue / [1. H. Henenun. - CIIO. :
Usn-so I'VAIIL 2013. - 63 c.

64

7. IlepeueHb ANIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»




[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UISi OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuie 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «MHTepHeT»

URL HanmenoBanu

azpec e
http://mexalib.com/view/2880 ITerpos U.B. Ilporpammupyemsie
KOHTpoJuiepbl. CTaHIapTHBIE S3bIKK U IPUEMBI
MPUKJIIAJTHOTO
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. Ilapp - IIporpammupyemsie
programmiruemye- KOHTPOJUIEPHI: pPYKOBOCTBO ISl UHKEHEPA.
kontrollery- 2007

rukovodstvo-dlya.html

8. IlepeueHpr HHMOOPMAITOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp mporpaMMHOTO OOECIIEYECHUS, HCIIOJIB3YEMOr0 TIPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOIiecca M0 JUCIUIIIHHE.
[Tepeuenp nCMONB3yeMOro MPOrpaMMHOTO OOecIieueH s IpeicTaBieH B Tadnuie 10.

Tabmuna 10— [lepeueHs nporpaMMHOT0 00€CIICUCHIS

No HaumenoBanue

n/m

1 GOOD HELP. I'paduyeckast ”HCTpyMeHTalIbHast cuctema ais pazpadotku ACY.
Bepcus 2.0

2 Directsoft6 — PC-DS100. becrmatnas Demo-Bepcust nist mporpammuposanus [1JIC
KOYO

3 LOGOSoftComfort7

4 7000Uti1

5 Soft Do more Designer. IIporpammuoe o6ecnieuenue st IIJIK BRX

8.2. Ilepeuenb MH(}OPMALIOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu

OCYIIECTBIIEHUN 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILITNHE
[lepeuens WMCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabymue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t HaunmenoBanue

He npenycmorpeno

9. MarepuanbHO-TEXHUYECKas Oa3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TpeCcTaBlieH B Tabmuie 12.

Ta6muma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl



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

Ne HanmMeHnoBaHue cocTaBHON 4acTH Homep aynuropun

/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
JlexuroHHas ayaAuTOpUs 32-04
2 | CneumnanusupoBaHHas gabopartopus «JIabopartopus 22-13

IMIPOMBIINIJICHHBIX MUKPOIPOUCCCOPHBIX TEXHOJIOTHIT» B

10. Ouenounsle cpeacTBa JUIs IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTalnu
00yyJaromuxcs no IMCUUILIMHE TPUBEIEH B Tabnuie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IPOMEXKYTOYHOM aTTeCTallu

Buza npomMexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH

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

TecTEl.

10.2. B kauecTBe KpUTEPUEB OLEHKH YpPOBHSI CHOPMHUPOBAHHOCTU (OCBOEHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B Tedyenune cemecTpa MOXKET MCIOJIB30BATHCS

100-0ayubHasgs  mIKasga

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

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIBbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OrieHKa KOMITETEHIUN

5-OayutpHAs HIKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICJIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOTOJIHHUTEIHHOW JUTEPATypHI,
TECHO TPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUYECKON
JIESITEIIBHOCTRIO HATPaBIICHUS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM CclielnaIn3uPOBAHHBIX TOHSITHH.

(XOPOLIO»
(Ga4YTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPaTypPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKON JESITEIHHOCTHIO
HaTPaBIICHUS;

— apryMEHTUPYET HayYHbIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOMH CIIeMaTN3NPOBAHHBIX TOHSITHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
[0 CYLIECTBY H3JaraeT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPaTypHl;

— JIOMYCKaeT HEeCYIIECTBEHHBIE OMMOKH U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayYHBIE MTOJI0KECHHUS,

— 3aTpynHsieTcst B GOpPMYJIUPOBAHUH BBIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIIMATU3UPOBAHHBIX MOHSITUH.




Or11eHKa KOMITETEHITUHN

5-OayutbHAd LKA

XapaxrepucTrka chopMUpOBAHHBIX KOMITETEHIUI

HCEYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

MaTepuana;
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HaIPaBIICHUY;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BHIBOJOB M 0000IIEHUH.

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO
— JIOIYCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpU

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIBHBIC 3aIAHUS UM UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Taosmie 15.

Tabmuna 15 — Bompocs! (3aga4un) s 9K3aMeHa

Ne Ilepeuens BonpocoB (3a1ay) A1 3K3aMeHa Koz
n/m WHJUKATOpa
1 [lepcniektuBel pa3zsutus, NP- monnsle 3agaun u 3tansl npoektupoBanus | [1K-4.3.1

OBM.
2 AJNTOpUTMBI TONOJIOTMYECKOT0 TpoeKTUpoBaHus. CpaBHuTenbHbll aHanu3. | [1K-4.3.1
3 Mopenu kommyrtamuonusix cxem: ['KC, [I'DOK, BI'C u cnuckoBble
CTPYKTYPBHIL..
4 Anroput™bel koMrioHOBKH. Kiaccudukanus, cpaBHUTENnbHBIA aHamus, | [1K-4.3.1
KPUTEPUH.
5 [TocnenoBarenbHBIN AITOPUTM KOMIIOHOBKH 3JIEMEHTOB I10 CBSI3HOCTH. IIK-4.V.1
6 Kpurepuu u anroputmbl UX BEIYUCICHHUS. [1K-4.3.1
7 [TapannensHbIE U UTEPALIMOHHBIE AITOPUTMBI. [1K-4.3.1
8 DOBpUCTUYECKHUE TPOLEAYPHI K KOMIIOHOBKH 3JIEMEHTOB. [IK-4.¥.1
9 3anaya pa3MenIeHuUs JIEMEHTOB U AJITOPUTM PELICHHUS. [IK-4.¥.1
10 DTanbl BEHIEPCKOTO alropuT™ma. [1K-4.3.1
11 AJTOpUTMBI TPACCUPOBKH, KiIaccu(uKaIus, 1epeBbsl, KPUTEPHUH. [1IK-4.3.1
12 BonHOBBIE alITOPUTMBI TPACCUPOBKH. I1K-4.3.1
13 Anroput™ ciexeHus 3a 1enbro. CxeMa aropurma. [IK-4.Y.1
14 CrtpykTypa nporpaMm o METOAy UHTEPIPETAUU U KOMITUJISIIH. [1IK-4.3.1
15 [IpumMep MOIEIMPOBAHNS CXEMBI. [IK-4.V.1
16 MogaenupoBanue cxeM. MeToabl ONUcaHus CXEM. IIK-4.V.1
17 Meton 3elinens v paH)KUPOBAHUE JIEMEHTOB. [1K-4.V.1
18 [TapannensHoe U COOBITUMHOE MOJCIIUPOBAHUE CXEM. TIK-4.3.1
19 ArnmnapaTHble YCKOPUTEH JIJIsl COOBITUIHOTO MOIETUPOBAHUSI. [IK-4.Y.1
20 ABTOMaTH3UpPOBaHHAs CHCTEMa KOHTPOJIS ¢ O01IeH HIMHOM. [1K-4.3.1
21 KananpHas cucreMa aBTOMaTU3MpPOBAHHOTO KOHTPOJIS. [1IK-4.3.1
22 OcHoBBI TECTONPUTOIHOTO INpoeKkTHpoBanus bUC. I[IK-4.Y.1
23 CucreMpl aBTOMaTU3UPOBAHHOTO NPOEKTHUPOBAHUS. [1IK-4.3.1
24 ApXUTEKTYpa MPOMBIIIIIEHHOT0 KOHTposuiepa [-7188. [IK-4.¥.1
25 [IpombinenHsli BHeApsAeMbli KoHTposiep ROBO-3140. [IK-4.V.1
26 | Ilpumepsl mpoMBINUIEHHBIX ceTeil Ha 6a3ze cemericTra I-7000. I1K-4.V.1
27 CocraB u HazHauenue nporpamm Good Help. [IK-4.3.1
28 [TporpammupoBanue BUpTyanbHbIX U ¢pusndeckux /O B FBD. [IK-4.Y.1
29 [Toctpouts npombliIeHHy0 ceTh Ha 6aze LOGO st noaxmouenus tpex | [IK-4.V.1
ycrpoiicte MDO-16.
30 [TocTpouts mpomeIiuieHHYI0 ceTh Ha 6aze LOGO mis mogkmrouenus asyx | [1K-4.V.1
ycrpoiictB MD0O-16 u onnoro Hefele .




31 [TocTpouts npombiieHHYO ceTh Ha 6aze ROBO-3140 ucnonszys moaynu | [1K-4.V.1
[-7041,1-7017, 1-7042 nns noakiodeHUs: ABYX ycTpouctB MDO-16 u
oxHoro Hefele.
32 [TocTpouts npomsinieHHYIO ceTh Ha 6aze ROBO-3140 ucnons3ys moaynu | [1K-4.V.1
[-7041,1-7065 st moakiroueHust AByX ycTpoictB MDO-16 u omgHOTO
Hefele.
33 CewmeiictBa koHTposiepoB PLC ¢upm Siemens u Koyo. IIK-4.V.1
34 Cucrema nporpammupoBanus KoHTposiepoB IsaGRAF. [1K-4.3.1
35 [Tporpammuposanue [1JIK B CoDeSys. IIK-4.V.1
36 Crannapt npombinuienHon cetu CAN. [1K-4.3.1
37 PLC g cucteM aBTOMaTU3AUU 30aHUN. I1K-4.3.1
38 CucTeMbl aBTOMaTH3aIMK 31aHUH Ha 0aze cetu BACnet. [IK-4.Y.1
39 [TpoTokon gqomamnei apTomaru3anuu X 10 u ero MoguuKauy. I1K-4.3.1
40 Wutepodeiice! u mpoTokoisl B cetsax PLC. [1K-4.3.1
41 Crangapt B3auMoaeicTBus nporpaMMHbix koMrnoneHToB OLE (OPC). [1IK-4.3.1
42 SCADA-cuctembl 1 6a30Bble PYHKIIHH. [IK-4.3.1
43 WuTepdeiicel nmocnenoBatenbHol nepenaun nanubix: RS 232, RS 422, RS | [1K-4.3V1
485.
44 Cranpapt Ha s3b1ku nporpammupoBanus PLC (IEC 1131-3). [1K-4.3.1
45 OcHoBbl s13b1Ka peneitHoi goruku (RLL). [IK-4.¥.1
46 SPD texunosnorus u PLC. [1K-4.3.1
47 OpnomnpoBoaHoit untepgeric 1-Wire u cxemsl i-Button. [IK-4.V.1
48 Cxema opranu3zanuu cetu ¢ uarepdeiicom 1-Wire. [1K-4.B.1
49 Nutepdeiic Wiegand B cuctemax ayreHTU(DUKALINU. [1K-4.3.1
50 Texnomorus LON (cetb JokanmpbHOro  ympaBieHus)u cTpyktypa | [1K-4.3.1
npoueccopa Neuron.
51 BupTtyanbHble TEXHOJIOTUU U TPUOOPHI — Cpeia MPOrPaMMHUPOBAHUS [1K-4.3.1
LabVIEW.
Bonpocs (3agaun) ans 3auera / nud . 3auera npeacrasieHsl B Tadbaune 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera
Kon
Ne i/ [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3adera HHKATOPA
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCOBOTO NPOEKTHPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI
npejcTaBieHsl B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

KypcOBO#l pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bompocsl g1t mpoBeneHHMsT TPOMEXYTOYHOW aTTeCTallii B BHJIE TECTHPOBAHUS
npeJCTaBICHbI B Ta0wuie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

A) K knaccy ynuBepcanbHbIX s13b1Kk0B; B) K kiacey npomsinuieHHbIX; C)
K knaccy texnonornueckux; /) K kiaccy rpagpuyeckux.

Ne IIpumepHLIN TIEpedeHb BOIPOCOB A1 TECTOB Kon
1/ p p p p A WHAWKATOpa
1 K kaxomy knaccy s3biku nporpammupoBanus [IJIK FBD u RLL? [IK-4.3.1




2 Uro npeacrasisieT co6oit mporpamMma Ha 361Ky FBD? [1K-4.3.1
A) Cxemy anroputMma; B) JlpeBoBuanyto ctpykrypy; C)
KoMmyTanuoHnyio cxemy.

3 [TuTarouue HanpspkeHUs Uit HHTEIeKTyanbHbIX penae 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) Bxoos,
BBIXOJIOB, JIOTHYECKUX 3JIeMeHTOB; C) Tpurrepos, C4eTUNKOB, TEKCTOBBIX
COOOIIEeHUT.

5 [Muraromue nanpspxkenust 11 3semenToB cepuu [-7000. I1K-4.3.1
A) 230 V AC/DC; B) 12/24 V AC/DC; C) 10 -30 V DC.

6 Cetb Ha MEKpOcxeMax iButton siBisieTcs [1IK-4.3.1
A) JsyxmupoBoanoii; B) OanonpoBoanoii; C) WHTerpupoBaHHON.

7 st mogkimouenust yerpoiictea MOO-16 k LOGO neobxoaumo.... [IK-4.VY.1
A) 4DI u2DO; B) 2DI u 2DO; C) 4 DI u 1DO.

8 Jna nonkmouenus ycrporictsa Hefele k LOGO neo6xoaumo. ... IIK-4.V.1
A) 1 DI u4DO; B) 2DI u 2DO; C) 4DI u 1DO.

9 AnroputMm pabotsl IIJIK oTHOCHTCH K KIlaccy..... I1K-4.3.1
A) Hapannensubix; B) IlocnenoBarenbubix; C) LUKIHYeCKHX.

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

11 [Iporpamma Ha s3b1ke FBD BbInIOnHsCTCS .. ! CW0CC [IK-4.¥.1

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

12 B nmporpamme edchart.exe makera Good Help nmeercs ..... [1IK-4.3.1
A) Onun pexum smynsiuuu; B) JlBa pexuma smynauuu; C) Tpu
peKuMa IMYJISIINHU.

[lepeueHp TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOYYaroLIUXCsl 3a09HOH (hOPMBI
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX PadboOT

No i/t [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIACIAIOIIAE  IPOLENYphl  OLEHUBAHMS
MHAMKATOPOB, XapaKTEpU3YIOLIMX JTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJEp)KaTcsi B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpyOIIUX NOPSAAOK M MPOLEAYPY
MIPOBEJCHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Metonuueckne yka3zaHus sl OOYJArOIIMXCS 0 OCBOCHHIO JUCITUTIIMHBI
11.1. Meronuyeckue yKazaHus M1 OOYYAIOMIMXCA TIO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana
OcHOBHOE Ha3HauY€HUE JIEKIIMOHHOTO Marepuana — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
TIyOOKOE€ W SICHOE€ M3JIOKeHHE ydeOHOro Mmarepuana. HasHaueHwe COBpEMEHHOW JIEKIIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOTYYUTh BCIO MH(OpPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIMX




JTOCTHKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MH(POPMALMOHHYIO (QYHKIMU. JIEKIMs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW oO0yiacTH 3HaHuUs, €€ MpoOieMbl, AaeT IEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMIMMUCS JIGKIIMOHHOTO MaTepraa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUN, YPOBECHb
KOTOPBIX ONPEIEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJIyY€HHE OIbITa TBOPYECKOI pabOThl COBMECTHO € IPENOJaBaTEIEM;

— pa3BuUTHE NPOPECCHOHANBHO-JIENOBBIX  KAauyecTB, JIOOBM K IMpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXO0AUMOTO Il CAMOCTOSTEIbHON PabOThI;

— TOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHSl HAyKM M TEXHUKHM U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HayuyuTbCs METOJUYecCKH oOpabaThiBaThb MaTepuan (BBIACNATh TJIaBHBIE MBICIU U
IIOJIOKECHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATb HX B PAa3IMYHBIX
(bopMyIupoBKax);

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

JIekuMOHHBI MaTepuan MOXET CONPOBOXKIATBCA JEMOHCTpauued CIaioB WU
UCIOJIb30BAaHUEM DA3aTOYHOI0 MaTepuallia IpU IPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 TUCLHUIUINHE.

CrpyKTypa nNpefocTaBieHusl JEKINOHHOIO MaTepuaa:

—  H3noxxeHue T€OpeTUUECKUX BOIPOCOB, CBA3AHHBIX C paCCMaTpUBAEMON TEMOM
—  Omnwucanue anmapaTHbIX M IPOrPaMMHBIX CPEICTB, METOIOB U aITOPUTMOB,
MPUMEHSIEMbIX Ul PELICHHs 3a/1ad Mo pa3padoTke LU(POBBIX CUCTEM AaBTOMATHU3ALUHU U
YIpaBIeHUS peaJbHbIMU TEXHOJOTUYECKUMHU MPOLIECCAMU
—  O06001ieHne U3JI05KEHHOT0 MaTepuaia
—  OtBeThl HAa BO3HUKAIOIIUE BOIPOCHI 110 TEME JIEKIIUU.
JIeKIIMOHHBIN MaTepual CONPOBOXKAATHCS JEMOHCTpalueil 0Opa3loB MPOMBIIIJIEHHbBIX

ITJIK.
11.2. Meronnyeckue yka3zaHus A OOyyaromMXCs MO ydacTHIO B ceMHHapax. He
IPElyCMOTPEHO yYEOHBIM IJIAHOM I10 JAHHOM JHCIUIUIMHE.

11.3. Meronnyeckue ykazaHus A OOYYaroIIMXCS IO MPOXOXKICHHUIO MPAKTUYECKUX
3aHATuil. He npenycMoTpeHo yueOHbIM IUIaHOM MO JAHHOM TUCLUITIIHHE.

11.4. Meronnyeckue yka3zaHUs i OOYYalOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus 1abOpaTOpHBIX pabOT oOydarolMiCS AOKEH YINIyOUTh U
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJECTh COBPEMEHHON METOIMKONW M TEXHHKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIbHO-IPAKTHYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrimonHenue 51abopaTopHBIX pabOT OO0y4aromUMCs SIBJISETCS HEOThEMJIEMOH YacTbhio
U3YYEHUS JUCLUIUIMHBI, OMNpelesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeynBaroIUM peIIeHUEe CIeTyIOIMX OCHOBHBIX 33/a4 00y4aromerocs:

- IpUOOPETEHNE HABBIKOB HCCIIEJIOBAHMSI MPOIIECCOB,  SBJICHUMN u 00BEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCIUILINHBL,

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

- IOJIy4€HHEe HOBOW MH(OpMaLIMU N0 N3y4aeMOl AUCHHUILINHE;

-IPpHOOpETeHNE HABBIKOB CAMOCTOSITEIbHOMN paboThI c 1a00paTOPHBIM
000pyI0BaHUEM U MPUOOPAMH.



Kaxnomy cryaeHTy BblAaeTcss MHAMBUAYaJbHOE 3aJaHUE CO CXEMOW pealbHOIro
MIPOM3BOJICTBEHHOTO Tporiecca. [lepen nmpoBeaeHneM nabopaTopHOi pabOThl 00yUarOIEMyCs
ClIelyeT BHUMATEIbHO O3HAKOMUTHCSA C METOAMUYECKUMU YKa3aHUSMH 110 €€ BBINOJIHEHHIO. B
COOTBETCTBUM C 3a/laHueM OOYyYalolUiiCs CHHTE3UpPYeT HAOOp BXOAHBIX U BBIXOAHBIX
CHUTHAJIOB JJIsl MPOEKTUPYEMOH CHUCTEMBl YNpPaBICHHS W Jajee aJanTHPyeT ATOT Habop
CUTHAJIOB K KOHKPETHOMY IPOMBIIUIECHHOMY IpOorpaMMHpyeMoMy KoHTpousepy. [anee,
CTYIEHT pa3padaTbiBacT CTPYKTYPHYIO CXEMY CUCTEMBI YIIpaBJIEHUs, IPOTPAMMY YIIPaBICHUS
Ha S3bIKE TIpaUuecKkoro MnporpaMMHpOBaHHS, HAcTpauBaeT paboyee MeCTO Jis 3allucCH,
TECTUPOBAHUST W OTIAJAKU TMporpamMmbl. Pe3ympTaT paboOTBl MpoOrpamMmbl  IMOKa3bIBAET
MpernoAaBaTeNio U 3allMIlaeT OTYET Mo JJabopaTopHO padoTe.

CrpykTypa u dhopma oTueTa 0 1abopaTopHoit padote

Otuer o mnaGopaTopHOU paboTe IOKEH BKIKOYATh B Ce€Os: TUTYIbHBIA JIHCT,
GOpMYyITUPOBKY 3aJaHUs, TEOPETHUECKHE TIOJOXKEHUS, TaOJUIly BXOIHBIX/BBIXOIHBIX
CUTHAJIOB TMPOEKTUPYEMOM CHUCTEMbl yIpaBjieHUs C MpuBsizkod K peanpHomy [1JIK,
CTPYKTYPHYIO CXE€MY C YYETOM THIIA 33JaHHBIX CXEM TE€XHOJIOTMYECKUX YCTPOMCTB U THIIOB
BbIxoz0B [1JIK, pacneyatky mporpaMMsbl yIpaBlieHUs ISt KOHTPOJUIEpa.

TpeboBanust k 0ohopMIECHUIO OTYETA O JIAOOpaTOPHOU paboTe

[To kaxxnoii 1abopaTOpHOI paboTe BBHIMONHIETCA OTACIbHBIN OTUeT. TUTYIbHBIN JHUCT
oopmisieTcs B COOTBETCTBHM C I1a0ioHOM (00OpasiioM) mpuBeaeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazgene «CekTop HOPMATHBHOW JOKYMEHTallUW». TEKCTOBbIE H
rpaduueckue maTepuaabl 0QOPMISIFOTCS B COOTBeTCTBHH ¢ AciictBytomuMu ['OCTamu u
TpeOoBaHusIMU, TpuBeneHHbIMH Ha caiite ['YAIl (www.guap.ru) B paszmene «CekTop
HOPMATHBHOM JTOKYMEHTAILIUN.

B oanextponnbix pecypcax ['YAIl mpencraBieHbl METOAMYECKHE YyKa3zaHUSA K
BBINOJIHEHUIO J1abopaTopHbix padotr: EmmuzapoB B.H., Jomunze A.H. «{udposbie cucrembl
aBToMaTu3anuu u ynpasieHnus». Yactes 1, 2019; Enuzapos B.H., lomnze A.H. «ludpossie
CUCTEMbI aBTOMAaTU3aLUU U ynpaBieHus». Yacts 2, 2020

11.5. Meronnyeckue ykazaHus Uil OOYYalOIMXCA IO TPOXOXKIECHHIO KYpPCOBOTO
IPOEKTUPOBAHUS/BBINOJNIHEHUST KypcoBoil paboTbl. He mpeaycMoTpeHO y4eOHBIM IJIaHOM IO
JAHHOW AVCLUIIINHE.

11.6. Meronnueckue ykazaHus A5 00y4yaroUIMxcs MO MPOXOKICHUI0 CaMOCTOSITEIbHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENILHOM PabOThI, 00yJarOUIUiCs BBITOIHAET paboTy 1O
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOywaromuxcst mo 3aoyHoi (opme oOydeHMs, CaMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOSsI KOHTPOIBHYIO paldoOTYy.

B mnpouecce BBIMOJHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3sHoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

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

— y4eOHO-MeTOAMYECKHU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromumxcs
1o 3a04HOU (hopme 0OyueHus).

11.7. Meronnyeckue yka3aHusi s OOy4aroUMXcs IO TPOXOXKICHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.



Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyeCTBAa 3HAHUU
00y4aroImuxcsl, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEJIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

OO0s3arenbHO IS 3allOJIHEHUS MPENoAaBaTesIeM: YKa3bIBAlOTCS TPeOOBAHMUS U METOJbI
IIPOBE/ICHUS TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH, & TAK)KE KaK PE3yJIbTAThl TEKYIIETO KOHTPOJIA
ycIieBaeMoCTH OylyT yUYUTBIBATHCS [IPU IPOBEAECHUH IPOMEXKYTOUHOM aTTeCTaliHy.

11.8. MeTonuueckue ykazaHUs I 00YYAIONMIUXCS IO MPOXOXKIACHUIO MPOMEKYTOUHOMN
aTTeCTaIUU.

[Ipomexyrounas  artectauus  OOydalolIUXCsl — MpeAycMaTpUBaeT  OIICHUBaHHE
MPOMEKYTOUYHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB 00y4YeHHs MO muciuruiiHe. OHa BKIIIOYAET B
ceost:

— 9K3aMeH — (opma OILEHKH 3HAaHUH, TOJNYyYEHHBIX OOYYAIOIIUMCS B IPOIECCE
M3YYEHHUS BCEW MUCUUILUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pPEHICHUs MPAKTHYECKUX 3a]ad. DK3aMEH, KakK IpaBujo, MPOBOAMUTCS B
nepuoj] SK3aMEHAIIMOHHOW CECCHMM W 3aBEPIIAeTCSl aTTECTAllHOHHOM OIICHKOM «OTIMYHOY,
«XOPOIIOY, KYJOBICTBOPUTEIHLHO», KHEYTOBICTBOPUTEILHOY.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIUMCS B XO/€ U3yYCHUS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHHUU CEMECTpa) OlIeHKa 3HAHUH
00ydJaroumMcs 1o OTIEIbHBIM pa3jenaM JUCIHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.

— muddepeHIMpPOBaHHBI 3a4eT — 3TO0 (¢GopMa OIEHKA 3HAHWH, TOTYyYCHHBIX
00ydJaroumMcs Mpy U3YYeHUHU JUCIHUIUIMHBI, TIPU BBHIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEA0BATENBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, KYAOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JUCIUTUIMHBI
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W3MEHCHHI 1
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI
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