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1 O01mme moJ1oKeHus
Pabouas mnporpamma mgucuuiuinHbl «lIporpaMMHBIE CpEICTBA CHCTEM 3JEKTPOIPHBOIA
COCTaBJIeHa B COOTBETCTBHM C TpeOOBaHUSAMHU (elepallbHOrO TOCyIapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa, YTBEPKJIECHHOTO IprUKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit deneparun
No 144 ot 28.02.2018, 1 ocHOBHOI NMpOQeCCHOHATBHONW 00pa30BaTEIbHONW MPOTrpaMMbl MOATOTOBKH
«DJIEKTPONPUBOJ U aBTOMaTHKa» 0 HarpasieHnto 13.03.02 DnexkTposHepreTuka 1 3JeKTPOTEXHHKA.
[TpakTHyeckas MOAroTOBKA peain3yeTcsl Ha OCHOBE:
[Tpodeccuonanshsiii cranaapt 40.180 (TIC 40.180) « CIIELIMAJIUCT 10
I[MPOEKTUPOBAHHIO CUCTEM DJIEKTPOITPMBOIA»
O6o6mmennas Tpynosas pynkuus: A. Pazpabotka u opopmiieHue padodeit TOKyMeHTalun
CUCTEMBI 3JIEKTPOIIPUBO/IA
O6o6mmennas Tpynosas pynkuus: B. PazpaboTka nmpoekTa CUCTEMBI DJICKTPOIIPUBOAA

3amauu dopMHUpPOBaHKE HABBIKOB Pa3pabOTKHA MPOTPAMMHBIX CPEACTB [JISI CHUCTEM
AACTIATUINHBL YIPaBIICHUS JIEKTPOIPUBOJIAMH.
OcHoBHbIE OCHOBBI sI3bIKa MPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.
pasieibl / TeMbl IIporpammupoBaHre OJHOKPUCTAIBHBIX MHKPOKOHTPOJUIEPOB Ha  SI3BIKE
ANCHHATUTAHBI BBICOKOTO YPOBHSL.

[IporpammupoBaHue CUCTEM NPOMBIIIJIEHHOW aBTOMATUKHU.

2 IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCUUILIMHE (MOY.II0),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUSI KOMIIeTeHIHii

[Ipouecc wu3ydyeHUs IUCLUIIIUHBI

«[IporpammHble cpeAcTBa CHCTEM AJIEKTPONPUBOAA»

HarpasjieH Ha GopMupoBaHue cienyrmux kommnereHmi B cootBerctBun ¢ ®I'OC BO u ocHOBHOI
o0pa3oBaTensHOM MporpaMMoit (Tadmmma 1):

Ta6muma 1 — KomneTeHun u HHANKATOPHI UX TOCTHKCHUS

Koz mo ®I'OC

I/IHI[I/IKaTOpLI JAOCTHIKCHUA

obmenpodeccuoHaabHbIe

[Inanupyemble pe3ynbTaThl
00y4eHHUs MO TUCIUIINHE

OIIK-4. Criocoben
HCII0JIb30BaTh
METO/Ibl aHaJIu3a 1
MOJETUPOBAHUS
BJIEKTPUYECKUX LIETIEN
U DJIEKTPUYECKUX
MallInuH

OIIK-4.1.

3HaeT OCHOBHEIC MCTOJBI aHaJIn3a U
MOACIINPOBAHUSA DJICKTPUICCKUX Herei
U DJICKTPUYCCKUX MAalluH

OIIK-4.2.

YMeeT UCIO0JIb30BaTh METOObI aHaJInu3a,
MOACIINPOBAHUSA U pacucTa
SJICKTPHUICCKUX Lenei u
QJICKTPUYCCKUX MalllWuH

OIIK-4.3.

Bna)leeT HaBBbIKaMU aHaJIn3a U
MOZACIINPOBAHUSA IJICKTPUICCKUX Lenei
H DJICKTPUYCCKUX MAIINH

3HAaTh Cpelibl, A3bIKH U IPUEMBbI
pa3paboTKU MPOTrPaMMHOTO
obecriedeHus OiIsI CUCTEM
AJIEKTPOIIPUBO/IA U TIPOMBIIIUICHHON
ABTOMATHUKU

YMeThb BBINOJIHAThH MPOCKTUPOBAHKE
HpOTpaMMHBIX Cpe}ICTB CHUCTEM
AJIEKTPOIIPUBO/IA U TIPOMBIIIUICHHON
ABTOMATHUKH

Bnaners HaBBIKaMU aHAIN3a
TEXHUYCCKOI'O 3aJaHUs U BI)I60pa
ONTUMAJILHOTO PELICHUS TIPU
[IPOEKTUPOBAHUHU IIPOrPAMMHOIO
obecneyeHnst CUCTEM
AJIEKTPOINPUBO/IA M MPOMBIIUIIEHHON
ABTOMATHKH

3 MecTo IMCHUILUIMHBI (MOY.JI51) B CTPYKTYpe 00pa3oBaTe/ibHOil

NPOrpamMmbl




4

JucruminHa «[IporpaMMHBIE CPEICTBA CHCTEM AJICKTPONIPUBO/IAY» U3ydaeTcsl Ha 3 Kypce,
6 cemecTpe.

JIMCIMITIMHA BXOJUT B COCTaB 0J10Ka 1 «J{uCIuIuInHbI (MOYJIN)» U OTHOCHTCS K 0a30BOM
YJaCTH.

JInst OCBOGHUSI IUCIMIUIMHBI HEOOXOMMbI 3HAHUSI, YMEHUS, HABBIKK M / HJIH OIBIT MpaK-
TUYECKOH AeATeIbHOCTH, CHOPMUPOBAHHEIE B IPOLIECCE U3YUEHHS AUCIUIUIMH / TPAKTUK: «DIIEK-
TPOOE30MaCHOCTh M TEXHOJIOTHS 3JIEKTPOMOHTAXHBIX paboT», «MoaeIupoBaHUE CUCTEMY.

JuctuiuinHa «[IporpaMMHBIE CPEICTBA CHCTEM DJICKTPOIIPUBO/Ia» B paAMKaX BOCITUTATEIb-
HOM paboThI HalpaBjieHa Ha GOPMHUPOBaHKE Y 00YUAIOIINXCS AKTHBHOM MPaXkIaHCKOW MO3MIIHH,
YBAXCHUA K IIpaBaM U CBO6OI[aM YCJIOBCKA, 3HAHHWA MPAaBOBLIX OCHOB U 3aKOHOB, BOCIIUTAHUC 1YB-
CTBa OTBETCTBEHHOCTH WJIM YMEHHsS apryMCHTHPOBATh, CAMOCTOSITEIIHO MBICINTh, Pa3BHBACT
TBOPYECTBO, MPO(HECCHOHAIBHBIE YMEHUS WIM TBOPYECKH PA3BUTOM TMYHOCTH, CHCTEMBI OCO3HAH-
HBIX 3HAHWUH, OTBETCTBEHHOCTH 3a BBIMOJHEHNE YUeOHO-IPOU3BOACTBEHHBIX 3aJaHUM U T.1I.

4 O0beM JUCUMILIMHBI (MOXYJIS) B 3a4€THBIX eJUHHUIAX ¢ YKA3aHUEM KOJN4YeCcTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommXxcs ¢ npenojaaBa-
TesieM (110 BHIaM Y4eOHbIX 3aHATHIT) M HA CAMOCTOSATEJIbHYI0O PadoTy 00y4arommxcst

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTIINHBI COCTaBIsAeT 4 3.¢., 144 akan. Jac.
Pacnpenencaue o0beMa AMCIUILUIMHBI (MOAYJIS) TIO BUAAM y4EOHBIX 3aHSATHU NPEICTaB-
JIeHO B Tabmute 2.

Tabmuna 2 — O6beM TUCIUIUIMHBI (MOYIIS) IO BUJIaM YYEOHBIX 3aHITHIMA

O06beM TUCIUTITUHBI Bcero aka-
JeMHYe-
CKHX 4acOB

OO6m1ast TpyA0€MKOCTh UCIIUTUIMHBI 144

KonraktHasi aynuropHasi pa6ota o0y4aommxcs ¢ npenojaaBaresiem (1o BH- 12

AaM y4eOHBbIX 3aHATHI), BCEro

B ToMm uuncie:

3aHAATUSA JIEKIIMOHHOTO TUINA (JIEKIIMM U UHbIE YUeOHbIE 3aHATUS, IPETyCMaTpH-
BalOIIME IMPEUMYIIECTBEHHYIO Iepenady y4deOHoW MHpopMalMu mnegaroruye- 6
CKUMHU paOOTHHUKAMM)

3aHAITUSI CEMHUHAPCKOr0 THUMAa (CEMHHAphl, MPAKTUUYECKHE 3aHSTHUSI, MPAKTH- 6
KyMBl, TJabopaTopHbIe paboThl, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIE 3aHATHS)

CamocrosiTesibHast padoTa 00y4aloUUXcd U KOHTAKTHAas padora, BKIIOYal0-
111as TPYIIOBbIE KOHCYJIbTAIlUU, MHIUBUAYAJIbHYIO Pa0OTy 00yUarommxcs ¢ npe- 128
MoJIaBaTeIsIMH (B TOM YMCIIe MHIMBUIYaJIbHbIE KOHCYIIBTAIINH ); B3aUMOJICHCTBHE
B DJIEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIbLHON Cpesie By3a

[TpomexyTouHas aTTecTanusi 00yJaroImuxcs — 3a4eT C OIEHKOM 4

5 Conep:kanue TMCUUIIMHBI (MOIYJIS1), CTPYKTYPUPOBAaHHOE IO TeMaM (pa3jaesiam) ¢
YKa3aHHEM OTBeJICHHOI'0 HA HUX KOJIMYEeCTBA aKaJeMU4YeCKHX YacOoB U BH/JOB y4eOHOIl pa-
00THBI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYyIs)



HaumeHoBaHHE pa3eiioB, TEM U COJIEpIKa-
HUE MaTepuaa

Bunpl yue6HO# paboThI, BKIIFOYAs CAMOCTOSI-
TENbHYIO Pab0Ty 00YJaIOIIUXCS U TPYJOEMKOCTh
(B yacax)

KonTakTHas paboTta npenoaaBares C CPC

oOyJaronuMucs
Jlek- CemuHapckue JlaGopatop-
uuu | (MpakTUYECKue 3a- | HbIC 3aHs-
HATHS) THUS
1 2 3 4 5

Pa3nes 1 OcHOBBI fI3bIKAa NIPOrPAMMMPOBAHNS BHICOKOT0 YPOBHS

Tema 1.1 Ctpykrypa Cu nporpamMmsl. Onu-

CaHHe NIEpEeMEHHBIX. THIbI TaHHBIX. DYyHK- 1

IIUHA BBOJA/ BEIBOJA.

Tunsl ganapIX. @yHKIMK BBOJA / BBIBOAA 10
Co31aHue KOHCOJIBLHOTO TIPUIIOKEHUSI. 1 4
Tema 1.2 BubnroTedHbie MaTEMaTHYCCKUE 1

¢yakuu. OnepaTopsl BETBICHUS U IIUKIIA

[IporpamMmMupoBaHre HMUKINYCCKUX WU pa3- 0,5 12
BETBIISIONIUXCSI POIIECCOB.

Tema 1.3 OyHKIUY TOJIB30BATENS. 0,5 6
[IporpamMmmMupoBaHue C HCIOJIB30BAHUEM 0,5 10

MOAMPOTPAMM TOJIH30BATENS

Pa3nea 2 IlporpaMmmupoBaHue 0JHOKPUCTAJIBHBIX MUKPOKOHTPOJLIEPOB Ha SI3bIKE BbICO-
KOI'0 YPOBHS

Tema 2.1 Mecto MK B cucreme ynpasiie-
Hus OI1. ApxuTekTypa spa 1 opraHu3anus
namsTH 6a30BOro MUKpOKOHTpOJIIepa

ApxuTekTypa s/ipa 1 OpraHu3anus namsaTH
6a30BOro MUKPOKOHTPOJLIEPA

Co3pnaHue u oTa/IKa MpoeKTa AJist 6a30BOTro
MK B cpene nporpammupoBanuss MK

Tema 2.2 [TopTsl BBOZa-BBIBOAA.

0,5

Pabora ¢ ImopTaMu BBO/JIa-BbIBOA.

Tema 2.3 OcoGeHHOCTH MPOrpaMMHPOBa-
HUSI MUKPOKOHTPOJIJIEPOB Ha si3bike CH.

Onepaum/l C ICPEMCHHLBIMU U PETUCTPAMU.

10




1

PazpaboTtka nmporpamMmbl ypaBieHHUs TeX-
HOJIOTUYECKUM IIPOLIECCOM.

Pa3znen 3 [IporpamMmmupoBaHue CHCTEM NMPOMBILNLIEHHOH aBTOMATHKHU

Tema 3.1 S3piku HpOrpaMMHUPOBAHUS
IIVIK. Kparkas XapakTEpHUCTHKa S3BIKOB.
Tunel JaHHBIX.

0,5

Tunwl nanubix. IenouncieHuble TUNLI. JIo-
ruueckui tum. BemiectseHurlie Tunel. UH-
TepBaj BpeMEHU

10

CocrapinieHue yrnpasJsOIIMX IPOrpaMM Ha
si3pike FBD.

0,5 12

Tema 3.2 fI3bIK CTPYKTYpUPOBAHHOI'O TEK-
cta (ST)

0,5

10

CocraBjicHHE YIPaBISIONUX MPOTrPaMM Ha
si3pike ST.

0,5 10

HUTOI'O no gucuunjauHe

6 128

6 BHeaynuTopHas camMocTOsITe/IbHASI pA00Ta 00y4aIOIMXCH MO JMCUHUILIHHE (MO-

AYJI10)

[Tpu TuTaHUPOBAHMM CAMOCTOSTEIILHOW PA0OTHI CTYJACHTY PEKOMEHAYETCS PYKOBOJICTBO-
BaTbHCsI CIEIYIOIIUM PACIIPEICICHUEM YaCOB Ha CAMOCTOSITEIbHYIO paboTy (Tabnuia 4):

Tabnuia 4 — Pexomeniyemoe pacnpeieIeHue 4acoB Ha CaMOCTOSITEIbHYIO paboTy

KoMnoHeHTBI CaMOCTOSITEJILHOM paﬁDTl)l

KoJsmuyecTBO 4acoB

W3yueHne TeOpeTUYECKUX Pa3IeNiOB TUCIUILTHHBI 70
[TonroToBKa K 3aHATUSIM CEMUHAPCKOTO TUTIA 20
BrImmonHeHne oryera U OArOTOBKA K 3amure PI'P 38

7 OueHoYHbIe CpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS U POMeKYTOYHOMH

arrecTanMu 00y4aroMXCcs M0 JMCUMILINHE (MOTYJIIO0)

®oHJ OLIEHOYHBIX CpCACTB IJIA IMTPOBCACHU A TCKYIICT'O KOHTPOJIA YCIICBAEMOCTHU U ITPOME-

JKyTOYHOM arTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHHi WM WHBIX MaTepUaliOB, HEOOXOIUMBIX IS
OILICHUBAHMSI PE3YyIbTATOB O0YyUEHUS MO AUCHUIUIMHE (MOAYIIO), IPAKTHKE XpaHUTCS Ha Kadeape-
pa3paboTurKe B OyMa)KHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToanueckoe U HH(POPMALMOHHOE o0ecTiedeHne JUCIUNIHHBI (MOTYJIA)




8.1 OcHoBHast tuTEeparypa

1) Lapes, P. FO. IIporpammupoBanue Ha s3bike Cu: Yueb. mocoOue [DIeKTPOHHBIH pe-
cypc] / P. YO. Lapes. — Kpacunosipck: Cub. dpenep. yu-t, 2014. — 108 c. // ZNANIUM.COM: srmek-
TpoHHO-OMOMMoTeuHas cuctema. — URL: http://znanium.com/bookread?.php?book=548154 (nara
obpamrenusi: 19.05.2021). — Pexxum ocTyma: 1mno nojamnucke.

2) Eropos, B.A. OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKH: yueOHOe mocooue / B.A. Eropos.
— Komcomonbck-na-Amype: ®I'bOY BO «KHAT'TY», 2017. — 129 c.

3) lumos O.B. IIporpammupyemMbie KOHTPOJIJIEPHI B CUCTEMAaX MPOMBIIIJICHHON aBTOMa-
TH3auu [ DnexkTpoHHbld pecypc]: yueobnuk / O.B. llumos. — M.: UTHOPA-M, 2017. — 365 c. //
ZNANIUM.COM: »snektpoHHo-OMOanoTeunass cucrema. — URL:  http://znanium.com
/bookread2.php?book=432215 (nara obpamienus: 19.05.2021). — Pexxum qocTyma: mo momucKe.

8.2 JlomotHuTeE/ILHAS JIMTEPATYPa

1) I'ypuxos, C.P. BBenenue B mporpamMmmupoBanue Ha si3pike Visual C#: Yuebnoe nocobue
[DnexTponnbiit pecypc] / C.P. I'ypuxoB - M.:®opym, HUL] UHDOPA-M, 2013. - 448 c. //
ZNANIUM.COM: AJICKTPOHHO-OMOIMOTEeYHAs cucTema. — URL:
http://znanium.com/bookread2.php?book=234562 (mara obpamienus: 19.05.2021). — Pexxum no-
CTyIa: 1O MOJIHUCKE.

2) [letpos, 1.B. [Iporpammupyembie KoOHTposuiepsl. CTaHAAPTHBIE A3BIKU U IPUEMBI ITPU-
KJIATHOTO MpOeKTUpoBaHus [ Dnekrponusiii pecypce]: / M.B. Ilerpos. — M. Conon-IIpecc, 2010. —
254c. // IRPbooks: snexkTpoHHO-OMONMOTeUHass cucrema. — Pexum npocryma: http: //
www.irpbookshop.ru/65117.html, opranudenHsIit. — 3ari. ¢ skpaHa.

3) lIumos, O.B. TexHuueckue cpeacTBa aBTOMATH3AIMH U YIIPABJICHUS [ DICKTPOHHBIH
pecypc]: yuebH. nocobue /O.B. lIumos. - M.: UTHOPA-M, 2017. - 396 c.: // ZNANIUM.COM:
3JIEKTpOHHO-0MOnoTeynas cucrema. — URL: http://znanium.com/bookread2.php?book=534791
(mara obpamienus: 19.05.2021). — Pexxum A0CTyMa: MO MOIIMKCKE.

8.3 CoBpemennblie npogeccnoHaIbHbIe 0a3bI JAHHBIX M HH(OPMaIlMOHHbIE CIIPABOY-
HbI€ CHCTEMBbI, HCII0JIb3yeMble IIPH OCYIECTBICHUH 00Pa30BATEIbHOI0 IPOLECCa N0 AUCIH-
IJIMHE

1) consultant.ru: uHpOpMaLMOHHO-CTIpaBOYHAasA cucTeMa «KOHCYIBTaHT IUTIOC»: CalT. —
Mocksa, 2021. — URL: http://www.consultant.ru (nata obpamenus: 18.05.2021). — Pexum no-
CTyna: JUis 3aperucTpUp. MOJIb30BaTENEH.

8.4 Tlepeuens pecypcoB MH(OPMALHOHHO-TeIeKOMMYHUKAIMOHHOW ceTn «UHTep-
HeT», He00XOAUMBIX /ISl OCBOCHUS M CUMIIIMHBI (MOYJIs1)

1) Visual Studio Community — Pa3nen caiita «microsoft. com». — URL: https://visualstu-
dio.microsoft. com /ru /vs/ (nara oopamenus: 18.05.2021).

8.5 JIuneH3uoHHOe U CBOOOJHO pacnpocTpaHsieMoe NPOorpaMMHoOe odecriedeHune, uc-
NMoJib3yeMoe MpH OCyIeCTBIEHUN 00pa30BaTEeILHOI0 NpoLecca no JTUCHHUILINHE

Tabmuna 5 — [lepeueHb UCHOIB3YEMOr0 MPOrPaMMHOT0 00ecieueHus
Haumenosanue [10 PexBM3HTHI / yCIOBHUS UCTIONIb30BAHUS
1 2



http://znanium.com/bookread2.php?book=548154
http://znanium.com/
http://znanium.com/bookread2.php?book=534791

1 2
) ) _ CBoOOIHAS JIMIECH3MS, YCIIOBHS HCIIOJIL30BAHUS 10 CCBUIKE:
Visual Studio Community https://visualstudio.microsoft. com /ru /vs/
CoDeSys BecmiatHo pacrmpocTpaHseMas cpega [IpOrpaMMHPOBaHHUS
IPOMBIIUICHHBIX KOHTPOJUICPOB

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca perJaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCAaHNEM y4eOHbIX 3aHATUH. SI3bIk 00yueHus (mpenoaaBanus) - pycckuil. st Bcex BUJOB ayau-
TOPHBIX 3aHATUHI aKaJIeMHUYECKUI yac yCTaHaBJIMBAETCS POJOKUTENILHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHuU CBOEH HMHAMBHIYaTbHOH 00pa30BaTENbHOW TPAeKTOpUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUUX JUCLMILIMH U MPO(ECCHOHAIBHBIX MOIY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANISCTBYIONIET0 O0yUeHUs, KOTOPBI 0CBOOOXKIaeT 00yJaroIie-
rocsi OT HEOOXOJUMOCTH UX MOBTOPHOT'O OCBOEHHUS.

9.1 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Y4eOHblIii mpolecc Mpu MpernogaBaHul Kypca OCHOBBIBACTCS HA HCIIOIb30BAHUH TPAIUIHU-
OHHBIX, MTHHOBAIMOHHBIX U MWH()OPMAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA. TpaauiinOHHBIE
o0pa3oBaTeNbHbIe TEXHOJIOTHH MPEACTABICHBI JICKIIUSIMHU U CEMUHAPCKUMHU (ITPAKTUUYECKUMH) 3a-
HATUSIMHU. THHOBaIIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTUN UCTIONB3YIOTCS B BUIE IITUPOKOTO TIPH-
MEHEHHS aKTUBHBIX U MHTEPAKTUBHBIX (opM npoBeneHus 3ausatuil. Undopmanronusie o6paso-
BaTEJIbHBIC TEXHOJOTUN PEATU3YIOTCS ITyTEM aKTUBHU3ALUUA CAMOCTOSITEIIbHOM pabOTHI CTY/ICHTOB
B H(OpMaLIMOHHON 00pa30BaTeILHON cpeie.

9.2 3auaTHd JeKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MpeJroaraeT CUCTEeMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoif nexuuu nekrop 00s3aH MperynpeIuTh CTYI€HTOB, IPUMEHUTEIbHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIIMOHHBIH KypC 0JKEH 1aBaTh HauOoIbIINKA 00beM HHPOpMaLuK U oOecriednBaTh 00-
Jee TIy00Koe MOHUNMaHNe y4eOHBIX BOITPOCOB MPY 3HAUYMUTEILHO MEHBIIEH 3aTpaTe BpeMEHH, YeM
3TO TpebyeTcst OOJIBLIIMHCTBY CTYJIEHTOB Ha CAMOCTOSTENIbHOE N3yUeHHEe MaTepHraa.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapckue 3aHATUS NPEACTABIAIOT COOON AeTalu3alyio JIEKIUOHHOIO TeopeTHde-
CKOTO MaTepuaa, IpOBOIATCS B LENAX 3aKPEIUICHUs Kypca U OXBaThIBalOT BCE OCHOBHBIE pa3-
JEJIBI.

OcHoBHO# (hopMOIi POBECHHSI CEMHUHAPOB SBJSIETCs 00CYyX/IeHHe Hanboiee npoodiem-
HBIX U CIIOHBIX BOIIPOCOB I10 OT/AEIBHBIM TEMaM, a TaK)Ke pa300p MPUMEPOB U CUTYallui B ayiu-
TOPHBIX YCJIOBUSX. B 00s13aHHOCTH IpernoaBaTelisi BXOIAT: OKa3aHUe METOJMUYECKON MOMOIIN U
KOHCYJIbTUPOBAHHUE CTYICHTOB IO COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATHIX OLIECHUBAETCS MO CIEAYIOLINM KPUTEPUAM:

- OTBETHI Ha BOIIPOCHI, NIpeAIaraeMble MPeno/iaBaTeseM;

- y4acTue B IUCKYCCUSIX;

- BBIIIOJIHEHUE MPOEKTHBIX U NHBIX 3aJjaHU;
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- ACCUCTUPOBAHHUE MPENOIABATEINO B IPOBEICHUH 3aHATUH.

OTBet noJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COIEPKAThH
CCBUIKM Ha UICTOYHHUKH.

JlokJ1a7pl ¥ ONIIIOHUPOBAHUE JJOKIIAJIOB IPOBEPSIIOT CTENIEHD BIIAJACHUS TEOPETUUECKUM Ma-
TEpPHUAJIOM, a TAKK€ KOPPEKTHOCTh U CTPOTOCTh PACCyKIACHUMN.

OneHuBaHuE 3a/1aHUN, BBIITOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUH, BXOJUT B HAKOIUIEHHYIO
OILICHKY.

9.4 CamocrosiTesibHasi padoTa 00y4yarommxcsi Mo JMCHUIINHE (MOLYJII0)

CamocrosiTenbHas paboTa CTYA€HTOB — 3TO IPOLIECC AKTUBHOT'0, LI€IEHANPABICHHOTO IIPHU-
oOpeTeHus CTYACHTOM HOBBIX 3HAHUH, yMEHUI 0€3 HENOCPEICTBEHHOI0 yyacTus penoaBarTes,
XapaKTEPU3YIOIIUICS MPEeIMETHON HaNIPaBICHHOCTbIO, 3(PPEKTHBHBIM KOHTPOJIEM U OLICHKOU pe-
3yJIBTaTOB JAEATEIIBHOCTU 00YYarOIEerocs.

Lenu camocTOSATENTHHON pabOTHI:

- CUCTEMAaTHU3alMsl U 3aKPEIJICHUE NOJYyYEHHBIX TEOPETUUECKUX 3HAHUN U IIPAKTHYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIiupeHne TEOPEeTHUECKUX 3HaHU;

- (popMuUpOBaHUE YMEHUN HCIIOJIb30BATH HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BHUTHE TIO3HABATEIILHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYACHTOB, OTBETCTBEHHOCTH H
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CAMOCTOSITEIbHOCTH MBILUIEHUS], TBOPUECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN 1 aKaIEMHUYECKUX HABBIKOB.

CamocrosrenbHas padoTa MOXKET OCYILECTBIATHCS MHIMBUAYAIbHO WIN TPYNIaMU CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOM TEMaTHKU.

TexHonorus opraHu3any caMOCTOSTEIbHON pabOThI CTYJJEHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyTUTOPHON €aMOCTOATENbHON pabOThl CTYJEHTOB MOXKET
POXOJIUTh B MMCbMEHHOM, YCTHON WJIM CMEIIaHHOHN opMme.

CTyneHTbl JOIDKHBI MOIXOAUTh K CAMOCTOSITENIbHON paboTe Kak K HauBaXHEUIIEMY Cpel-
CTBY 3aKpEIUICHUS U Pa3BUTHSI TEOPETUUECKUX 3HAHUH, BEIPAOOTKE €IMHCTBA B3IJIS1/10B HA OT/1ETb-
HBIE BONPOCHI Kypca, IPHUOOPETEHNUs ONPeIeICHHBIX HAaBBIKOB U UCIIOIb30BaHUs MPOPECCHOHAb-
HOM JINTEpaTypHI.

9.5 MeTtoanueckue YKazaHud AJasd oﬁyqammnxca 0 OCBOCHHUIO JUCHUIIJIMHbBI

[Tpy M3ydeHun AUCHUIIMHBI 00YYaloNMMCs 11€7€cO000pa3HO BBIOIHATH CIEeIyIOIHUe pe-
KOMCHOaInu:

1. U3yuenne yueOHOM TUCIUIUIMHBI JODKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-i10o pasjena no yueOHUKY UM KOHCIIEKTHBIM MaTepHhajiaM
pPEKOMEH1yeTcs 10 MaMSITH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHUS, TOHATUS pa3zena.

3. Oco6oe BHUMaHHE CIIEYET yASIUTh BHITOJHEHHIO OTYETOB 10 MPAKTUIESCKUM 3aHATHSIM
¥ MHIUBU1YaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAMOCTOSITEIbHYIO paboTy.

4. Best TeMaTHKa BOIIPOCOB, M3Y4aeMbIX CAMOCTOSATENFHO, 3aJaCTCs HA JICKIUAX MTPenoa-
BaTeneM. MM ke AaioTcs MCTOYHUKHU (B MEPBYIO O4epe/lb BHOBb M3JAHHBIE B MEPUOINYECKOMN
HAYYHOI JTuTeparype) Uit 0ojee AeTaTbHOTO TOHMMaHUs BOIIPOCOB, 03BYUCHHBIX Ha JICKIIHH.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs J0JKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;
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- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATHU MaTepuall U JOIIOIHUTD €T0
C Y4€TOM PEKOMEHAOBAHHOM 10 JAHHOU TEME JINTEPaTyphl,

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATypy, COCTABIIATH T€3UCHI, AHHOTALIMM U KOHCIIEKTHI
Han0oJice BaXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a1aHNs, aHAJIOTHYHBIC IIPEUIaraéMbIM Ha 3aHATHUSAX;

- CTOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepHaibl GOHIA OLIEHOUYHBIX CPEJICTB.

MeToanuyeckne ykazaHusi pu padoTe HAJl KOHCIIEKTOM JIEKIIUHA

B xoje JIeKIIMOHHBIX 3aHATHI HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHUE y4eOHOT0 MaTepu-
ana. OOpamarb BHUMaHHE HA KaTeropuH, (GOpMyITUpOBKH, PACKPHIBAIOIINE COACPKAHUE TEX MU
WHBIX SBJICHUM U IIPOLIECCOB, HAYYHBIC BBIBOJbI U IPAKTUYECKUE PEKOMEHIALUH, TIOJIOKUTEIIb-
HBIN OIBIT B OPATOPCKOM HCKycCTBE. JKeIaTeabHO OCTaBUTh B pa0OYMX KOHCIEKTaX MOJIs, Ha KO-
TOPBIX JIeNaTh MOMETKHA U3 PEKOMEHJOBAHHOM JIMTEPATyphl, JOIOJIHSIOIINAE MaTeprall MPOCIy-
IIAaHHOW JIEKLIMH, a TaKXXe NOJUYEepPKUBAIOIINE 0CO0YI0 BaXXHOCTh TE€X WJIM MHBIX TEOPETHUECKUX
IIOJIOKEHUH. 3a/laBaTh INPENOJABATENI0 YTOYHSIOMIME BOIPOCH! C LEIbI0 YSICHEHHS TEOpETHYe-
CKHX IOJIOKEHHUH, pa3pellieHus CIIOPHBIX CUTYallUH U T.J.

Metoauyeckue yka3aHusl 0 CaMOCTOSITeIbHOIN padoTe HAJ M3y4yaeMbIM MaTepHua-
JIOM M IIPH MOAr0TOBKeE K NPAKTHYECKUM 3aHATHAM

HaunnaTe Hajo ¢ U3y4eHust peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO
Ha JIEKIUU OOBIYHO paccMaTpUBAETCsl HE BECh MaTepual, a TOJIbKO €ro yactb. OcTalibHas €ro
4acTh BOCIIOJIHSIETCS B IIPOLIECCE CaMOCTOATENIbHONW paboThl. B ¢BsA3u ¢ 3TM paboTa ¢ peKOMeH-
JIOBaHHOM JIuTepaTypoil o0s3arenbHa. Oco6oe BHUMaHUE IPU 3TOM HEOOXOJMMO 00paTUTh Ha CO-
JiepKaHre OCHOBHBIX MTOJIOKEHUH U BBIBOJOB, 00BsICHEHUE SIBJICHUH U ()aKTOB, YICHEHHUE ITPAKTH-
YEeCKOT0 NPUJIOKEHUsI pacCMaTpUBAEMbIX TEOPETHUECKUX BOIPOCOB. B mporiecce 3Toii paboTh
HEO0OXOIUMO CTPEMUTHCS IIOHATH U 3alIOMHUTH OCHOBHBIE MOJIOXKEHUS pacCMaTpUBAEMOI0 MaTe-
puana, npuMephl, NOSICHSIOIINE €r0, a TAKXKE pa300paTbcs B WIUIIOCTPATUBHOM MaTepUase U T. 1.

MeTtoauyeckue yKazaHusl 10 BbINOJTHEHHIO pacyeTHO-Tpadpuueckoii padoTsl

Teopernueckas 4acTe pacyeTHO-TpahuIeCcKOil pabOTHI BBITOIHIETCS IO YCTaHOBICHHBIM
TE€MaM C MCIOJIb30BaHWEM MpPaKTHUECKUX MarepuanoB. K kaxaoil Teme pacueTHO-TpaduiecKon
paboThl peKOMEH/yeTCsl IPUMEPHBIN NepeveHb y3JI0BBIX BOIIPOCOB, CIUCOK HEOOXOAUMOM JTUTE-
patypsl. M31arast BOmpocsl TeMbI, ClIeyeT CTpOro mpuaepKHUBaThes aHa. PaboTa He HoKHA
IPEeCTaBIATh Mepecka3 OTAEIbHBIX IN1aB yueOHHKa UM yueOHoro nocodus. Heobxonumo usino-
XKHUTb COOCTBEHHbBIE COOOPAKEHUS MO CYLIECTBY M3JIaraeéMbIX BOIIPOCOB, BHECTH CBOM MPEAJIONKE-
Hus. OOuMe MoJIoKEeHNs JODKHBI ObITh MOJKPEIUIEHBI U MOSCHEHbl KOHKPETHBIMHU NPUMEPAMHU.
W3naraemplii mMaTepuan mpu HEOOXOAMMOCTH CJENyeT MPOMJLIIOCTPUPOBATh TaOIUIIAMH, CXe-
MaMH, JuarpaMMamu M T.JI.

10 Onucanne MaTepHAJIbLHO-TEXHHYECKOro o0ecredeHus1, He00X0MMOro s 0Cy-
1IeCTBJIeHUsS] 00Pa30BaTEIbHOIO NIPOLecca 10 JUCHUILINHE (MOAYJII0)

10.1 YueOHo-1a00paTopHOe 000pyI0BaHUE

Ta6muia 6 — [lepeuens o6opynoBanus JadbopaTopun

Aynuropus | HaumenoBanue aynutopuu (J1abopa-
YIUTOP yAuTOpHH ( p Hcnonszyemoe o6opyaoBaHue

TOPHH)
214/3 JIaGopaTopust aBTOMaTH3alUK TEXHO- | JlabopaTopHbIe CTEHIBI COOCTBEHHOTO
JIOTUYECKHX TPOLECCOB W3TOTOBJICHHUST C OOOpYIOBaHHEM IS

IIPOMBIIIJIEHHON aBTOMATH3aLNH
¢bupmbl «OBEH».
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10.2 TexHu4yeckue M IJIEKTPOHHbIE CPEICTBA 00yYeHUSA

[Tpu nmpoBeneHNM 3aHATUN UCIIONB3YETCS ayIUTOPHsI, 000PYIOBaHHAS IPOEKTOPOM (CTa-
[IMOHAPHBIM HJIM TIEPEHOCHBIM) JUIsl 0TOOpaskeHus mpe3eHTanuii. Kpome Toro, npu nmpoBeaeHuu
JEKIUHA U IPAKTUYECKUX 3aHATUH HE00X0AUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOrPaMMHBIM 00€CIIeYeHNEM JUIsl JEMOHCTPAIMK IPE3EHTalUH.

11 Unnie cBexenus

MeToauuyecKue PECKOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA 1 UHBAJIMAOB

OcBoeHHE MUCIUIUIMHBI 00YYaIOMIUMUCS ¢ OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI
MO>KET OBITh OPraHU30BAHO KaK COBMECTHO C APYTUMHU 00YYaIOIIUMHUCSA, TaK U B OTJEJIbHBIX TPYII-
nax. Ilpeamnonararorcs crnenuaibHbIE YCIOBHS IS MOTyYeHUs] 00pa3oBaHMs 00Yy4alOUIMMHUCS C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBBSI.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HAKOMHUTCSI € MCUXOJI0r0-(hU3HOIOTHYECKUMHU
OCOOCHHOCTSIMHU 00YUaIONUXCSI MHBAJUIOB U JIUI[ C OTPaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBSI,
WMHAUBUAYaIbHBIMH [TPOrpaMMaMi peaduInTallui HHBAIUA0B (1IpH Hanuuun). [Ipu Heo6xoaumo-
CTH OCYILIECTBJIISIETCS JOMOJIHUTEIbHAS OIEPKKA IPENOJaBaHuUs ThIOTOPAMH, IICUXO0JI0TaMH, CO-
[UATBHBIMU pa0OTHUKAMHU, TPOIIEIITUMH MOATOTOBKY ACCUCTEHTaMHU.

B cootBeTcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusiMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce npearnoaaraercsi UCIoab30BaTh COLMATbHO-aKTUBHBIE U pedIieK-
CHUBHBIE METO/IbI O0YUCHHS, TEXHOJIOTHH COLIMOKYIbTYPHON peaOUIuTaIIK C IENIbI0 OKa3aHUs T10-
MOIIM B YCTAHOBJIEHUH MOJHOLIEHHBIX MEKIUYHOCTHBIX OTHOLIECHUH C APYTUMU CTYACHTAMHU, CO-
3aHUH KOM(OPTHOTO TICHXOJIOTHYECKOT0 KJIMMaTa B cTyneHdeckoi rpynme. [lonbop u paspa-
00TKa y4eOHBIX MaTepHAIIOB MIPOU3BOJATCS C YUETOM IPEIOCTABICHUS MaTepuaia B Pa3IMuHbIX
dbopmax: ayauaiabHOM, BU3yaldbHOM, C MCIOIB30BAHUEM CIIEHUATBHBIX TEXHUUYECKUX CPEJICTB U
MH(OPMAILIMOHHBIX CUCTEM.

OcBoenue nucuuruinHb uiiamMu ¢ OB3 ocyiecTBIseTCSs C UCMOJIB30BAHUEM CPEJICTB 00Y-
YeHHst OOIIET0 U CIeNUaTbHOr0 Ha3HaYeHHs (IEPCOHABHOTO U KOJNIEKTUBHOTO HCTIOTH30BAHHS).
MartepuanbHO-TEXHUUYECKOE OOecreueHue NpeyCMaTpUBaeT IMPUCIOCOOIEHUE ayJUuTOpHil K
Hyx1am aun ¢ OB3.

dopMa MpoBeJeHUsT aTTECTAllUU JIJIsl CTY/ICHTOB-UHBAIMJIOB YCTAaHABIUBAETCS C YUYETOM
WHAUBUAYAIbHBIX NIcuXxopu3nueckux ocodbennocrei. J{ns crynentos ¢ OB3 npexycmaTtpuBaercs
JnocTynHast popma NpeaoCcTaBiIeHUs 3a/1aHUi OLIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TICYATHOM UJTH JIEKTPOHHOU (hopme (715 TUI] ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEIHLHOTO
amnmnapara);

- B TIeYaTHOM (pOopMe MM ANIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3peHHUs);

- METOJIOM UTEHUSI aCCHCTEHTOM 3a/IaHUs BCIYX (TSI TUI] C HAPYIICHUSIMH 3PEHHUS).

CryaeHTaM ¢ MHBAJIUIHOCTHIO YBEIMYMBAETCS BPEMsI Ha MOJTOTOBKY OTBETOB Ha KOH-
TPOJIBHBIEC BOMPOCHL. J[J1s1 TAKMX CTYAEHTOB MpeaycMaTpUBaeTCs TOCTyHas opMa MmpeaocTaBie-
HUS OTBETOB HA 3aJIaHUS, & UMEHHO:

- MUCbMEHHO Ha Oymare win HabOpOM OTBETOB Ha KOMITbIOTEPE (151 JIUII C HAPYIICHUSIMU
ciIyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYT acCHCTEHTa (st
JIUI] C HAPYIICHUSIMUA OMTOPHO-BUTATEIILHOTO aIlapara);

- YCTHO (151 JIUL] C HAPYIICHUSIMU 3PEHUs, OTIOPHO-/IBUTATEIBLHOTO arapara).

[Ipu HeoOxoauMoOCTH 711 00YYArOIIMXCSl ¢ MHBAIMIHOCTBIO MPOLEAYpa OLIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO JTAIOB.
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[Tpunoxenue 1

P®OH/ ONEHOYHbLIX CPEJACTB

10 AMCIUILINHE

«HporpaMMHme CpeacTrBa CUCTEM IJICKTPONIPUBOAA»

HanpaBneHI/Ie IIOArOTOBKH

13.03.02 DneKTposHEpreTuKa u 3JIeKTpo-
TEXHUKA

Hamnpasnennocts (mpoduns) oOpa3oBarenbHOW = DNEKTPONPUBOI U aBTOMATHUKA

MIPOrpaMMBbI
KBanudukarms BEITYyCKHUKA Bakanasp
I'ox Hauana moaAroToBku (1o yueOGHOMY IIIaHY) 2021
dopma 00yuyeHust 3aounas popma
TexHonorust 00yueHus TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
3 6 4

Bun npomexxyTro4Hou arre-
cTauuu

O6CCHC‘H/IB8.I'OH_ICC noapa3aciICHUC

3auer ¢ OLICHKOM Ka(bez(pa ((3J'IeKTp0HpI/IBO,I[ " aBTOMATHU3alluA TPOMBIIIJICHHBIX

YCTaHOBOK»
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1 IlepedeHb MIAHMPYEMbIX Pe3yJbTATOB 00yUEeHHUS MO JUCHHUILUIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM JIOCTUKEHUSI KOMIIeTeH N

Tabnuna 1 — KoMneTeHIMy 1 HHANKATOPBI UX TOCTHKEHUS

Ko 1 nHaumenoBanue
KOMIIETEHIINU

Nunukaropel noctuxe-
HUS

[TnarupyemMble pe3ynbTaThl 00yUCHHS
10 TUCLUIUINHE

Ob6menpodeccnoHanbHbIC

OIIK-4 Cmoocoben wuc-
[10JIH30BaTh METOJbI aHa-
JM3a M MOJICIUPOBAHUS
JIIEKTPUUYCCKUX LEHCH |
3HeKTpI/I‘IeCKI/IX MallluH

OIIK-4.1 3HaeT OCHOB-
HblE METOIBl aHaau3a MU
MOJICJIUPOBAHUS IJIEKTPH-
YECKHUX IIETICH U dJICKTPH-
YECKHX MalluH
OIIK-4.2 YMeeT HCIOJIb-
30BaTh METOAbLI aHAJIM3a,
MOJICIIUPOBAHUS M pac-
YyeTa AJICKTPUYECKUX Iie-
nel 1 AJCKTPUICCKUX Ma-
[IAH

OIIK-4.3 Bnaneer HaBbI-
KaMM aHaJu3a U MOJICIIH-
pPOBaHUS DJIECKTPUUYECKHUX
Lened M 3JIEKTPUYECKUX
MalIlliH

3HaTh CpeJbl, SI3BIKU U MPUEMBI pa3pa-
OOTKM MPOTPAaMMHOTO OOECIECUCHUS
JUTSL CHCTEM DJJICKTPONPUBOJA H TIPO-
MBIIIJIEHHON aBTOMATUKH.

YMeTh BBHINIONHATh TPOCKTUPOBAHUE
MPOrPaMMHBIX CPEJCTB CHUCTEM 3JIEK-
TPOIIPUBOJIa W TIPOMBIIUICHHON aBTO-
MaTHKH.

Brnajers HaBbIKaMU aHaM3a TEXHUYC-
CKOTO 3aJjaHusl M BBIOOpA ONTHMAIlb-
HOTO PEIICHHS MPHU TPOCKTUPOBAHUU
MPOrPaMMHOTO 00ECTeYeHUs] CHUCTEM
AJEKTPOINPUBOIA M IPOMBILLICHHON
aBTOMATHUKH.

Tabmuna 2 — [Mactiopt GhoH/1a OIICHOYHBIX CPEJICTB

Kounrposmpyemsie ®opmupyemasi | HaumenoBanue IToka3zarenn oueHKn
pa3aebl (TeMbl) AUC- | KOMIETEHIUs OLIEHOYHOT 0
HUIJIMHBI cpeacTBa

Pazgener 1,2,3 OITK-3 Tect [IpaBUIBHOCTH BBIIOJIHEHUS
3a/IaHus

Paznensr 1,2,3 OTIK-3 JlaboparopHble | ApryMEHTHPOBaHHOCTb OT-

paboThI BETOB

Pasgensr 1,2,3 OITK-3 PI'P ITomHOTa W NPABUIBHOCTH

BBITIOJTHEHUS 3a/1aHUS

2 Meroanyeckue MaTepHaJibl, ONpe/eisilolue Npoue ypbl OeHUBAHUA 3HAHMIA,
YMEHH I, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapaKTepHu3youme npouecc (popMupoBa-

HUS KOMIeTeHLMii

MCTOI[PI‘ICCKI/IG MaTepuaibl, ONMPCACIIAOIINEC TPOUCAYPbl OLICHUBAHUWA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIibITa ACATCIIBHOCTH, ITPEACTABIICHBI B BUMIC TEXHOJIOTHYSCKOU KapThbl JUCOU-

TUTHHEI (Tabnuma 3).

Tabmuia 3 — TexHoornueckas Kapra
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HaumenoBa- | Cpoku HIkana Kpurepuu oneHuBanust
HHe OlleHOY- | BBINOJI- | OLlEHUBA-
HOTrO cpej- HEeHHs HUA
CTBa
6 cemectp
IIpomeskyTouHasi arTecTanus B popme «3ayeT ¢ OLEHKOID)
1 2 3 4
Tecr B Te4e- 30 6an- | 30 6aymoB — 81-100 % mpaBUIBHBIX OTBETOB — BBICO-
HHUE ce- JI0B KU1 YPOBEHb 3HAHHIA;
MecTpa 24 6amnoB — 61-80 % npaBUIBHBIX OTBETOB — AOCTA-
TOYHO BBICOKUM YPOBEHb 3HAHUI;
18 6amna — 41-60 % npaBUIBHBIX OTBETOB — CPEIHHMA
YPOBEHb 3HAHMIA;
12 6amnoB — 0-40 % mpaBUIBLHBIX OTBETOB — OUCHB
HU3KUHN YPOBEHb 3HAHUU;
0 6amioB — paboTa HE BBIMOJIHEHA.
Jlaboparop- B Teue- | 5 0amnoB | 5 0amioB — CTYIEHT MOKa3al OTIMYHbIC HABBIKU MPU-
Has padora 1 HUE ce- MEHEHHS IOJIyUEHHBIX 3HAHUW M YMEHUH IpH pelie-
MecTpa HUU PO(HEeCcCHOHANBHBIX 33/1a4 B PaMKaxX yCBOEGHHOTO
yueOHOro Marepuaia.
Jlabopatop- B TeYe- | 50aI0B | 4 Ganya — CTYJEHT MOKa3aJl XOPOIINE HaBBIKU TIPHME-
Hasg pabora2 | mHue ce- HEHUSI TIOJTyYCHHBIX 3HAHWN M YMEHHH TPH PEIICHUH
MecTpa npo(ECCHOHANBHBIX 33jlad B PaMKax YCBOEHHOT'O
JlabopaTop- B Teue- | 5 OamioB yuEOHOro MaTepHana.
Hast paboTa 3 e ce- 3 6anna — CTyIeHT MOoKa3all yI0BIETBOPUTEIHLHOE BJla-
Mectpa ZieH1e HaBLIKAMH NIPUMEHCHNS IOy CHHEIX 3HAHUH U
YMEHUH NpU peleHuH NMpo(ecCHOHANBHBIX 3a7ady B
JlaGoparop- BTeue- | 5 Gamiop | PAMKax yCBOGHHOTO y4eOHOrO MaTepHaa.
Hasi pa6ora 4 HHe ce- 2 651J1J1a — CTYJIEHT NMPOJIEMOHCTPUPOBAII HEJJOCTATOU-
MecTpa HBI yPOBEHB BJIAJICHUS YMEHHUSIMHU U HABBIKAMH TIPU
peleHny MpoecCHOHABHBIX 33/1a4 B paMKaxX YCBO-
JlabopaTop- BTeue- | 5 0aIOB | GHHOTO y4eOHOI0 Marepuaa.
Has paboTta 5 HUE ce- 0 6amnoB — paboTa HE BBINOJIHEHA.
MecTpa
JIaGopatop- B Teue- | 5 GaysioB
Has pabota 6 HUE ce-
MmecTpa
JIaGopatop- B Teue- | 5 GayioB
Has pabota 7 HUE ce-
MmecTpa
JIaGopatop- B Teue- | 5 GaysioB
Has pabora 8 HUE ce-
MmecTpa
PI'P B TeUe- 30 6ain- | 30 GamIOB - CTY/ICHT NMPABWILHO BBITIONHUI 3aJIaHUE.
HUE ce- JIOB [Toka3an oTJIMYHbIE BIa/IeHUS] HAaBBIKAMU IPUMEHEHHUS
MecTpa MOJIy4YEHHBIX 3HAHUHM U YMEHUH MIPH pelieHnH npodec-
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1 2 3 4

CHOHAJILHBIX 3aJ7]a4 B paMKax YCBOCHHOT'O y4eOHOTO
MaTtepuaia. OTBETHJ Ha BCe JONOJHUTENbHBIE BO-
MPOCHI Ha 3aIUTE.

24 Ganna - CTYJEHT BBIIOJIHIII 3a/1aHUE C HEOOIBIITUMHU
HerouHocTsaMmu. [lokazan xopouime BiIaJeHHUs] HABBI-
KaMU TMPUMEHEHHs MOJTYYCHHBIX 3HAaHUM U YMEHH
IpPH PEIIeHUU MPOPECCHOHANBHBIX 33Jlad B pPaMKax
YCBOGHHOTO y4yeOHoro marepuana. OTBeTus Ha 00JIb-
IIMHCTBO JIOTIOJHUTENIbHBIX BOIPOCOB HA 3aIUTE.

HUTOrO: 100 Gan-
J0B

Kputepuu oneHku pe3yibTaToB 00y4eHHUs 10 AUCHUILIMHE:

0 — 64 % OoT MaKCUMaJIbHO BO3MO>KHOM CyMMBbI OQJIJIOB — «HEYAOBJIETBOPUTEIBLHO» (HEI0CTa-
TOYHBIN YPOBEHB IS TPOMEKYTOYHOH aTTECTAIMH 110 JUCIUTLINHE);

65 — 74 % OoT MakCUMaJIbHO BO3MOXHOU CyMMBI 0aJJIOB — «yJOBJIETBOPUTEIHHOY (TIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % oT MakCUMaJIbHO BO3MOXHOU CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MaKCUMaIbHO BO3MOKHON CYMMBI OQJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCH-
MaJbHBINA) YPOBEHB)

SAJAHUA JJIA TEKYIHIEI'O KOHTPOJIA

TECT

Paszgen 1

1. Jlust yero mpeaHasHa4YeHbl TEKCTOBbIN PelaKTOP, KOMIMJIATOP U KOMIIOHOBIIMK
IDE

1. TEKCTOBBIN peakTOp — BBOJ UCXOAHOIO TEKCTa, KOMIIOHOBIIMK — KOMIIOHOBKA UCXOJ-
HOT'O KOJIa TPOrPaMMBbI € KOJIOM OUOJIMOTEK, KOMIMIISITOP — IIEPEBOJ] UCXOITHOTO TEKCTa B MAIIIMH-
HEIA KO,

2. TEKCTOBBIM PEAaKTOp — BBOJ MUCXOAHOTO TEKCTa, KOMITHISTOP — OOBEIMHEHIE MAIIHH-
HOT'O KOJIa IPOTrpaMMBbl C KOJI0M OMOINOTEK, KOMIIOHOBIIMK — MEPEBOJ] UCXOAHOTO TEKCTa B Ma-
IIMHHBIA KOJ1 — 00beIMHEHNE MAIIMHHOTO KOJIa MPOrpaMMBbl C KOJIOM OHOJINOTEK;

3. TEKCTOBBIM PeAaKTOp — BBOJ MCXOJHOTO TEKCTa, KOMIMIATOP — MEPEBOJ MCXOJHOIO
TEKCTa B MAIIMHHBIN KOJI, KOMIIOHOBIIMK — 00bEAMHEHNE MAIIMHHOTO KO/1a IPOTrPaMMBI € KOJIOM
OMOINOTEK;

2. IlepeBectn Ha Cu npeasioxkeHne: ecid X MeHbIIe MM paBeH S uiu X 00J1b1e WiIn
paBeH 1, cuuTaTh, uTo Y=X*X/2, nnaue Y=X

1. if ((X<=5)||(X>=1)) Y=X*X/2; else Y=X;

2. 1f (X<=5)||(X>=1)) Y=X*X/2 else Y=X;

3. if (X<=5||X>=1) Y=X*X/2; else Y=X;
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CocraButh IANKY HUKJIA oneparopa for, 1is pacyera Touyek pynkuun z=f(t), npu

usMenennu t ot 0 10 3 ¢ marom 0.5

1.
2.
3.
4.

for(t=0, t<=3, t+=0.5) { };

for(t<=3) { };

for(t=0; t<=3; t+=0.5) { };

Nuaunuanu3upoBaTh AByMepHbIA MaccuB A(3,2) HCIOJIb3YySl YMCJIOBbIE 3HAYEHUS:

1,2,5,6, 3,1.

1.
2.
3.
5.

int A[3,2] = {1,2,5,6,3,1};

int A[3][2] = {1,2,5,6,3,1}:

int A[3][2] = (1,2,5,6,3,1);

OI[I/IIIII/ITe 3aroJIOBOK (l)yHKIII/II/I, BbIl'[O.]'[HﬂIOIIICﬁ ACJICHUE IBYX BCINECTBCHHBLIX 1M~

cel. Hanuimure ¢cTpoKy BBI30Ba 3TO# (PyHKIMIO B OCHOBHOM IporpamMme.

BO/1

1.
2.

void div(float x, float y) div(x1,yl);
float div(float x, float y); z = div(x1,y1);

3. float div(float x, float y) z = div(x1,yl);
Pa3zpgen 2
1. HazoBuTe OCHOBHBbIE (DYHKIIMOHAJIbHBbIE 0JIOKH 0230BOI0 MUKPOKOHTPOJLIEpa

1.TaKTOBBII reHepaTop, NpoIeccop, NaMATh, IOPTHI BBO/Ia-BbIBOJIA, CUCTEMHAs LIIMHA,

2.

TaKTOBBII reaeparop, npoueccop, maMsAaTb KOMaH/, ITOPTHEI BBOAA-BBIBO/A, IIIMHA KO-

MaHJI, ITTHA JTAaHHBIX;

3.

TaKTOBBIN reHeparop, mpoucccop, naMsATb JaHHBIX, IIOPTHI BBOJIa-BbIBOJld, IIMHA KO-

MaH/J, ITMHA JaHHBIX

W W NN PN

. [lepeuncaure ynpasJsiioniye perucTpbl 6230B0ro MUKpPOKOHTPOJLIEPAa.

. R0O..R31;

.SP, LR, PC$

. SP, PC, SREG

. Hanummre Ha s3pike Cu komanay, HacTpauBawinyio nopt E 6azoBoro MK Ha BbI-

. DDRE = OxFF;
. DDRE = 0x00;

PORTE = OxFF;

. Hanummre Ha s3pike Cu komaHay, 1is onpoca auanu PC.3

. if(X ==PINC.3) {};

.PORTC.3=X;

. X=PINC.3;

. Hanummre Ha si3bike Cu KOMaHAy, BLIBOAAINYI0 1 Ha JuHuI0 5 nopta D
. PORTD = 0b00010000;

. PORTD | = 0b00010000;

.PORTD.5 =1,

Pa3zpgen 3

1.
1.
2.
3.

Mepeuncanre sa3biku nporpamvupoBanus IIJIK crannapra 61131-3
LD, FBD, IL, ST, SFC,

LAD, FBD, IL, ST, SFC;

LD, FBD, IL, ST, CFC



17

2. YKaKuTe OCHOBHbIE THIIBI JaHHBIX S3bIKOB cTaHaapTa 61131-3

1. bool, int, float, char, time;

2. bool, integer, real, time;

3. bool, integer, real, char, time

3. Onummre OJHY JIOTHYECKYI0, IB€ 1L€JILIC U TPU BEIICCTBECHHBIC IICPEMECHHLIC

1. d:bool; a,b:integer; x,y,z:real;

2. d:bool; a,b:int; x,y,z:float;

3. char d; int a,b; float x,y,z;

4. Ilepeuncaure 0J0KU, HeoOXoauMbIe JJs1 cOopkn Ha si3bike FBD cTpykTypHOi
CXEMbI ANIEPUOANYIECKOI'0 3B€HA 1-ro nmopsiika

1. MUL, SUB, AND, INTEGER,;

2. MUL, SUB, ADD, INTEGER,;

3. MUL, SUB, DIV, INTEGER,;

5. 3anumure Ha a3bIKe ST BbIpakeHue: ecjim X MeHbIe UM paBeH S uin X 00Jible
WJIM paBeH 1, cuuTarhb, 4T0 Y=X*X/2, nHaye

1. if (X<=5)or(X>=1) then Y=X*X/2 else Y=X endif

2. if (X<=DH)||(X>=1)) Y=X*X/2; else Y=X;

3. If (X<=5)||(X>=1) then Y=X*X/2 else Y=X endif

SAIUTA JJABOPATOPHBIX PABOT

Iesblo 1a00paTOPHBIX 3aHATUH SABJSETCS BBHIIOJIHEHUE 3aJaHUM 110 TeMaTHUKe pasjerna ¢
LEJIBIO 3aKpeIIeHHs 3HaHUH U (POPMUPOBAHUS YMEHUI, COOTBETCTBYIOIIUX TEMATUKE pa3/iena.

Tembl 1a00paTOPHBIX 3AHATHIM:

1. Co30anue KOHCONLHO20 NPUNOIHCEHUSL

1) Haznauenue naTerpupoBanHoil cpeasl pa3padotku (IDE)?

2) ng yero npeaHa3HauY€Hbl TEKCTOBBIM peAakTOp, KOMIIOHOBIIKK, KOMITUIISITOD.

3) [Mopsimok cozmanus npoekta B IDE/

4) HazoBuTe pacuivpeHusi OCHOBHBIX (hailJioB IIPOEKTA.

5) Ilepeuncnute OCHOBHBIE PYHKLIUHU pPEXKUMA OTIAKH.

2. [IporpaMMupoBaHue HUKINYECKUX M Pa3BeTBJSIOLIUXCS NPOLEcCOB

1) Ha3nauenue, CTpykTypa U MOPSAJIOK BHIOJIHEHUs onepaTopa if...?

2) [IpaBmiio 3anIUCH YCIIOBHOTO BBIpaXKEHUS?

3) B uem oTiim4me MeXIy IPOCTHIMH U CIIOKHBIMHU YCIIOBHBIMHU BBIPAKECHHUSIMHU ?

4) Ilepeectu Ha Cu npeasiokeHue: eciny X MeHbILIEe WK paBeH 5 nin X 00JIbllie UIIH PaBeH
1, cuurath, yTo Y=X*X/2, nunaue Y=X.

5) Yro Takoe 1uki?

6) HazoBure orneparopsl LUKJIA, KOTOPBIE BHITOTHIIOTCS, IPOKA YCIOBHE BXOJa U3 IIMKJIA
JI0XKHO.

7) B yem otnnuue nukios for... u while...?

8) CtpykTypa 1 MOPSA0K BRIMOJHEHUS onepaTopoB 1ukia while... u for...?

9) CoctaBuTh mporpammy Juist pacuera GpyHkuuu z=1-exp(-t), npu u3meHenuu t ot 0 10
10 ¢ marom 1.
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10) Kakue nanHbpie HEOOXOIUMBI JIJIs1 OpraHU3aI|K IUKJIa (Ha mpuMepe 1ukia for...)?
11) Ha3znaueHue u cTpyKTypa coCTaBHOIO oneparopa?

3. @ynKkyuu nonv3oeamens

1) Kakyro cTpykTypy umeer GyHKIHS MOJIb30BaTENs?

2) ®opmar 3aroyioBKa (GyHKIHHU OIH30BATEISA?

3) Onummre GyHKUMIO BBITOJIHSAOLIYIO AEJICHUE ABYX BELIECTBEHHBIX YUCEI.

4) Kak Bb3BaTh (QyHKIHIO (11.3) B OCHOBHOM mporpamme?

5) Haznauenue oneparopa return?

6) IlosicHuTe pa3HULly MEXy ITTOOAIBHBIMU U JIOKAJIbHBIMU I1€PEMEHHBIMHU.

7) Uto coboii mpeacTaBisoT (opMalibHbIe U (PaKTUYECKHE TapaMeTphl QyHKIMN?

8) MexaHu3M nepenauy napameTpoB IpU YXO/I€ Ha MOANPOrpaMMy U BO3Bpare u3 HeE?

4. Coz0anue u omnaoxka npoexma 01a 6az06020 MK ¢ cpede npozpammuposanus mMukK-
PpoKoHmponepa

1) ITopsiiok co3aanust IPOEKTA.

2) Ilepeunciure OCHOBHBIC BO3MOYKHOCTH PEKUMA OTIIAIAKH IIPOTPaAMM.

3) IosicHuTe NOPSIOK TIepexo/ia B OTIIAJOYHBIN PEKUM.

5. Paboma c nopmamu 6600a-evi600a

1) Ha3oBuTe MMEHA M KOJHUYECTBO BOCBMUPA3PSIHBIX MMapaUICIbHBIX TOPTOB BBOIA / BbI-
BOjIa y 6a30BOI0 MUKPOKOHTpOJLIEpa?

2) HazoBuTe nMeHa 1 Ha3HAYCHHUE PETUCTPOB KaXKJI0TO mmopra’?

3) [losicHuTe, KaK 3a/1aTh HAINlpaBJCHUE NIEPEIaun JaHHBIX Yepe3 MopT?

4) Hanumure Ha si3p1ke Cu koMaHay, 11t onpoca juauu PC.3.

5) Hanumute Ha s3pike Cu KOMaHy, BIBOJALIYIO 1 Ha nmuHUIo 5 mopra D.

6. Paspadomxka npozpammol ynpasieHus mexHon02udecKum npoyeccom

1) Crpykrypa Cu nporpammsl?

2) OnuuuTe JBe 1eble U JIBE BEIIECTBEHHbIE IEPEMEHHBIE.

3) Kak Ha s3p1ke Cu 00paTUTBCS K MOPTaM BBOJA U BbIBOAA?

4) Ilosicaute, kakuM oOpa3oM Ha Cu peanu3yercsl [UKJINYECKOE BHIMOJIHEHUE OCHOBHOM
IIPOrpaMMbI?

5) CuHTakcuc 1 aaropuT™ padoTel oneparopa if?

6) CuHTakcuc U anropuT™ padoTsl onepatopa while?

7) HazoBuTe onepaTopsl 1ukiia paboTaromiue, oka ycJIoBre J0KHO.

8) Ilepeuncnure cx0AcTBO M OTJIMYUS onepatopos for u while.

7. Cocmaenenue ynpaenatouwux npozpamm na sazvike FBD

1) Iopsiiox cozmaHus MpoeKTa

2) Ilepeuncinure OCHOBHbIE BO3MOKHOCTH PEXHUMA OTJIAZKU IPOTPaMM
3) IosicHuTe NOPSIOK Mepexo/ia B OTIIAJOYHBIN PEKUM.

4) OtobpaxxeHue pyHKIIMOHATBHBIX OJIOKOB.

5) CoenuHuTenbHBIC TUHUM.

6) [Mopsnok Bemonnenus FBD-auarpamMmet.

7) Coenuuutenu u oOpaTHBIE CBSI3H.

8) MuBepcus J0rn4eckuX CUTHAJIOB.
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9) MeTku, mepexo/Ibl ¥ BO3BpaT.

8. Cocmaenenue ynpasnarwuwux npozpamm na azvike ST

1) Beipaxkenus. [IpuoputeT onepauuil.

2) Oniepatopbl BETBIEHMUSL.

3) OmnepaTopsbl ITUKIIA.

4) Oneparopsl EXIT 1 RETURN.

5) INopsinok co3manusi GyHKIIMOHAIBHOTO OJI0Ka MOJIb30BaTess Ha si3bike ST.

6) Ilopsgok cozmanus sk3eMIUIsIpa GYHKIIMOHATIBLHOTO OJ0Ka IM0JIb30BaTessl B OCHOBHOM
porpamme.

PACUETHO-TPA®UYECKAS PABOTA

(BriOop BapuanTa 3amaHUsl OCYLIECTBJATH IO TocieAHerd udppe HoMepa 3a4ETHOMN
kHKkU. [{udpe 0 — coorBercTByeT 10-i1 BapuaHT.)

3amanmne 1
1. Beruuciauts onpenenéHHbIN UHTETPAl COTJIACHO BapUAHTY:

BapmasT HaTerpan MeTog pemesns
L
1 Sin(08x% +0.3) T
0.7 + cos(1.2x + 0.3)
o2
2 T JISx¥23 m.c
—————dx
A 3+v03x+1
L1
3 cos(0.3x +05) T
1.8 + sin(x® + 0.8)
18]
3 z mc
lo +2
J‘ gx+2)
x
= 1.2
3 cosx . T
x+2
0.4
G 25 1 Io.c
dx
! vxt—1
2.4
7 J- (1+04x®) T
2 13 ++0.8x% + 0.4
s f VeI ne
x+2
o2
0 T‘ 4_ oT
2, vxi+1
10 T J0Zx+3 . e
x
/ 0.7x++2xT+ 0.5

I — MCTO MPAMOYTOJIbHUKOB,



T — METOJ] Tpaneuuii;
¢ — MeTox CumIicoHa.
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2. [TpoBepuTh pacuéTsl BRIYUCICHHEM HHTErpana B cpeae MatCad.

3aganue 2

1. Pa3paboratsp, ynpasisioulyto nporpammy Ha s3bike Cu JUIsl CHCTEMBbI YIIPaBIICHUS TEX-

HOJIOTHYECKHUM IIPOHECCOM Ha OCHOBE 0a30BOro MHUKPOKOHTPOJLJICPA.

2. BBINOTHUTB, OTIAAKY MPOrPaMMBbI U TPOBEPKY €€ paboTOCIIOCOOHOCTH Ha MPOTrpaMM-

HOM 5MYJIATOpe 6a30BOr0 MUKPOKOHTPOJLIEPA.

Bapuanm 1. CoctaBuTh IporpamMmy YIIpaBJISIFOIIYI0 pabOTON pa3MEHHOTO aBToMaTa. AB-
TOMAT MEHSET MOCTYTaloIe MOHETH B 1,2 unu 5 pyoneit Ha moHets! o 50 xomneek. Kongurypa-

rust [1JIK aBToMaTa n3o0pakeHa Ha pUCYHKE.

JIHHHE BEOIA

o1 DI

ILTK

JIMHHH BRIBOIA

Do3 | DO2

DOl | DOo

HaT‘II/IK MOHCTBI (1)OpMI/IpyeT Ha JMHUAX BBOJAa KOA, B COOTBCTCTBHU C Ta6J'II/II_[€I‘/'II

MMomeTa

Kon
(pviD) D1 DO
1 0 1
2 1 0
3 1 1

Ha nuHum BBIBO/IA TIEpeacTCsi KOJUYIECTBO MOHET 10 50 KOTeeK B JBOMYHOM KOJIE.
Bapuanm 2. CocraButh ympassistomryto nporpammy aist [IJIK crabunusupyrormiero ypo-
BEHb BOJIBI B pe3epByape. CxeMa CHCTEMBI yIIpaBJIeHUS] YPOBHEM B pe3epByape JaHa Ha CIeIyro-

LIEM PUCYHKE.
IMonnaskoBOE peme ,----""fl
=)
—
Hacoc
.
r 3
Peme A Pene B
F 3
L J T
DIO Bxommr | ITIIEK Dol 000 Brmomm

KoHTposep peanuzyer ciie1yroniyro nocie0BaTeIbHOCTb I€HCTBHI:

1. Ecnu ypoBeHb B pe3epByape ymaj, BKIIYaeTCss HaCOC, OTKPhIBACTCS 3a/IBHIKKA.

2. Ecnin ypoBeHb B HOPME, 3aKPbITh 33]IBHKKY, BBIKIIFOUHTH HACOC.



Bapuanm 3. CocraButh ynpasistonryio nporpammy st [IJIK crabunmmsupytromero tem-
nepaTypy Bo3ayxa B momerieHnn. Cxema cuCcTeMbl TEpPMOCTA0MIN3AIH 1aHa Ha pUcyHKe. Tem-
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neparype +220C cooTBeTCTBYET KoJ ¢ TepmoaaTunka S0H.

— TEP:‘-ID—Z[ET‘H'E{
90 N
+22C Konmamaorep
Tenno-EeHTHIATOP Y

y [TomemerHe

3
Peme A Pene B
r F
L
AlD Dol Do0
TLTE
Bxomm Brmxoms

Bapuanm 4. CocTaBuTh YIpaBISAIONIIYIO TPOrpaMMy JIsl CUCTEMbI CTAOMIIM3AIIMU TeMIIe-
paTyphbl )KUJKOCTH, BBITEKAIOIEH 13 pe3epByapa. Cxema CHCTeMbl TepMOCTaOMIM3aluY JaHa Ha
pucynke. Ctabuim3aius TeMuepaTypbl OCyIIeCTBISETCS H3MEHEHHEM CKOPOCTH TOKA JKUAKOCTH.
CKopocTh TOKa KHUJIKOCTH peryiupyercs 3acioHkoi. CtabunmsupyemMoil TemrnepaType COOTBET-

cTByeT Ko 80H.

Harpesatens

Il

! !

| Tepnomaram

—

Bapuanm 5. CocTtaBuTh YIpaBisIONIYIO MPOrpamMMy JUls aBTOMAaTUYECKOH CHCTEMBI OT-
KpBITHSA BOPOT. B MCXOMHOM COCTOSIHMM BOPOTA 3aKpBIThl. OTKPBITHE U 3aKPHITHE BOPOT OCY-
LIECTBJISAETCS OJHOMMEHHBIMHU KHOIIKaMH. DJIEKTPOJBUTATENb BOPOT M aBTOMaTHUECKH OCTaHAB-

Ald

Bxomgm

=T
1

M {H DO7 | DO6

Bemomel

Pesepeyap

[l

jacmoEEA

JIMBaeTCs MO KOHIIeBBIM BEIKIIOYaTenaM KB1 nmu KB2.
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|r -\l
L)
KB1
Bopota
~
|
IIyneT yIpapTeHAd
K= ik
Otxp. 3akmn.
L4 ¥ ¥ ¥
Bxoms Bemoms
DIz D12 D1 DI0 UK DOl | DOo

Bapuanm 6. CoctaBuTh mporpaMmy JUist YIpaBjieHUs aBBTOMAaTOM T'a3uPOBAHHOM BOJIBI.

— 71
I:I o000 |\‘_ Boma J Hﬂ _
|_| |\% Ta3 :} I’I\/I<]’I
Z3
I'._||'| r— Czpon “'Ir m

Anroput™m paboThl aBTOMATA!

1.IIpu noctymieHuu B MOHETONIPUEMHUK MOHETHI 1 pyOIib M Ha’KaTUU HA KHOMKY «BOJA»
aBTOMAT HaJIMBAET CTaKaH OOBIYHOM BOJIbI, OTKPBIBAs 3aCIOHKY Z1.

2. Ilpu mOoCTyIJIEHMH B MOHETOIIPUEMHHUK MOHETHI 2 pyOJisi M HA)KaTUHM Ha KHOIIKY «BOJa C
ra3om» aBTOMAaT HAJIMBAET CTAaKaH ra3uPOBAHHOM BOJbI, OTKpbIBasl 3aCJIOHKU Z1 n Z2.

3. Ilpu nocTyrieHuM B MOHETOTIPUEMHUK MOHETHI 5 pyOJieil ¥ Ha)kaTHH Ha KHOIIKY «BOJIa
C CHpOIIOM» aBTOMAT HAJIMBAET CTaKaH BOJIbI C CUPOIIOM, OTKpPbIBasi 3aciIOHKU Z1, Z2 n Z3.

Bapuanm 7. CoctaButh ynpasiswoniyto nporpammy st [IJIK npuBoaa nepemMenenus mno
KoopanHaTe X KOOPAMHATHO-CBEPIIMIIBHOTO CTaHKa. [IpuBoX MMeeT KOOBBIM BOCBMUPA3PSAHBINA
JaT4rK nosioxkeHus. Tpebyemas koopanHarta X3a/ MpelBapuTeIbHO BBOJUTCS Yepe3 BOCbMUOUT-
HBI nopT BBOJA. Ecnu kox koopauHathl ¢ Aatuuka nojoxxenus Il paBeH 3agaHHOMY, IPUBOJ
ctout. Eciin Ko7 KOOpAMHATEI ¢ JaTYMKa MEHbILIE 3aJaHHOTO, IPUBOJI BKJIIOUAETCS HA ABU)KEHUE
Briepén. Ecau — Gounbliie, mpuBOJI BKIIOYAETCS HA IBUKEHHE Ha3a (. ViIMeHa MOpPTOB U pa3psAHOCTD
MOJKJIFOUEHUS TaTYNKOB M UCIIOJHUTENBHBIX YCTPOMCTB N300pa’KeHbI HA PUCYHKE.
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Bapuanm 8. CocTaBuTh IpOrpaMMy JJIsi CHCTEMBI YIIPABICHUS TPOTOYHBIM HArPEBATEIICM.
CucremMa HarpeBa BOJbI UMEET TPpH TIHA. KOMHUYECTBO BKIIOYCHHBIX TOHOB 3aBUCHT OT KOJIa, MO-
CTYMAIOUIETO C 8-pa3psAaHOro JaT4yuKa pacxoja B COOTBETCTBHH ¢ Tabmuuei. Trnbsr — outel DO,
D1, D2 nopta BeIBOJA.

Pacxon Fog ¢ paTaHEa pacxoga Komm9ecTe0 BRI T3HOB
10 (' /=ac) 00(h)..55(k) 1
20 (31 fmac) 55(h). AA(L) 2
30 (' /mac) AA(h). FF(h) 3

Bapuanm 9. CoctaBuTh IporpaMmy Jisi CUCTEMbI YIIPaBJIEHUs TylIIeBON KaOUHOM.

Anroput™ paboThl JylIeBON KaOUHBI:

1. IIpu oTCyTCTBMM B KaOMHE Y€JIOBEKA: JIEKTPOMarHUTHBIN KianaH Z2 — 3aKpbIT; pery-
aupyeMbli kinanad M1 - 3akpsIT.

2. [lpu HanuuMK YeoBeKa B AYIIEBOH KaOWHE: OTKPBIBACTCS 3JIEKTPOMArHUTHBINA KIIalaH
Z2; Temreparypa aylla aBTOMaTHUECKU CTa0MIN3NpyeTcs pu moMoInu Tepmoaarunka T[] u pe-
ryaupyemoro kjianasa M1.

3. 3aKkpbITHE KJIAITaHOB OCYILECTBIISIETCS B MOPSIIKE 0OPATHOM OTKPBITHIO.

TeMIEPaTypPEL

il
X e
\; CercopHbIi

IATIHE
HATHYHA
yenosera CJ1

Topauas XozodHas
BOJA BOIA

DneKTpoABUTaTeIb PeryjaupyeMoro kianasa M1 umeer Tpu ynpaBisioOIUX BXOJa: BIe-
pén, Hazaz, cromn. Ctabunuszupyemasi TeMiiepaTypa 3aaaércs ¢ moprta BBoga. Temmeparype 34 © C
cootBeTcTBYeT Koa AA (h).

Bapuanm 10. CoctaBUTh IporpaMMmy JJisi CHCTEMBI YIIPABIEHUS BOJOHATPEBATEIIEM.

[Topsimok paGoTHI BOJIOHATpEBATEIS:

1. 3amaT4rKoM TeMIepaTyphl BBICTABISIETCS TpeOdyeMasi TeMrepaTypa HarpeBa BOJIbI.

2. BononarpeBatenb MOJKIIOYAETCA K MUTAIOLIEH CETH.
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3. OmpammBaeTcst TaTYMK 3amojHeHus 06aka. Eciam Bojga oTCyTCTBYyeT, 3aropaercs CBETO-
auonHbld nHAMKaTop «Hert Boab». Eciin ypoBeHb BOABI B HOPME, BKJIFOYAETCS HArpeBaTE/IbHbIN
anement (TOH).

4. BoINOJNIHAETCS IUKIMYECKUH orpoc TepMmojaTyuka. [Ipu paBeHCTBE HANPSXKEHUM C 3a-
JaTyvKa temneparypsl U Tepmonatuuka TOH Beikmtouaercs, 3axuraerca unaukarop «Harpes
3aBEPILEHY.

MyneT ynpaesneHus

@] @] @]

Cetb Hereogbl  Harpes 3aBepluéH

I

|

! 30

! 20 40

ﬂ,ﬁT‘-llﬂK 3anonHenns

10
| Tepmopatumk 50

IC £ 0 60

—
p {g _____ ____ - 3apartyuuMKk TemnepaTypsi

o (noTeHunomeTp)

3aganue3

1. PazpabGotare mporpamMMmy YyHpaBieHHsS TEXHOJOTMYECKUM IPOLECCOM JUIsl MPOMBIIII-
nenHoro koHrtposuiepa I1IJIK-160M, B coOTBETCTBUU ¢ OIUCAHUEM TEXHOJOTHYECKOTO MpoIiecca,
npUBEAEHHBIM B 3a7aHuu 2. (BeiOop BapmaHTa 3ajaHusi OCYLIECTBIATH MO HocieqHeil nugpe
HOMepa 3a4ETHON KHIKKH. )



