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1 BBenenue

PaGouas nporpamma u pOH] OLIEHOYHBIX CPEeACTB AUCHUILTUHBI «IIporpamMMHbIe cpencTBa
CUCTEM DJICKTPOTIPHUBOIA» COCTABJICHBI B COOTBETCTBUU C TpeOOBaHMSIMHU (heepaTIbHOro Tocyaap-
CTBEHHOT'0 00pa30BaTENbHOr0 CTaHAapTa, YTBEPXKIEHHOT0 ITpukazoM MuHoOpHayku Poccuiickoit
Oeneparun ot 28.02.2018 Ne 144, u ocHOBHOUW mpodeccHoHaNbHOM 00pa30oBaTeNLHOM IPO-
rpaMMbl MOJIFTOTOBKHU «DJIEKTPONPHUBOJ MU AaBTOMATHUKay» IO HAMPABJICHUIO MOAroTOBKH «13.03.02

DIIEKTPOIHEPTETUKA U DIEKTPOTEXHUKA.

3amaun QUCIUTIUIAHBI

®opMUpOBaHUE HABBIKOB Pa3pabOTKU MPOTPAMMHBIX CPEJICTB JIIS
CUCTEM YIIPABIICHUS DIEKTPOIIPUBOIAMH.

OcHoBHbIE  pa3zienbl
TEMBI TUCIUTUINHBI

/

OCHOBBI 513bIKa IPOIPAMMUPOBAHUS BEICOKOI'O YPOBHSI.
[IporpamMmmupoBaHue OTHOKPUCTAIBHBIX MUKPOKOHTPOJIEPOB HA
SI3BIKE BBICOKOT'O YPOBHSI.

[IporpamMmmupoBaHue CUCTEM ITPOMBILIIEHHOW aBTOMATHUKHU.

2 IlepeyeHb IUIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHIMKATOPAMH A0CTHKEHUs KOMIIeTeH N

[Iponecc m3ydenuss nucnmiuivHbl «lIporpaMmHbie CpencTBa CUCTEM 3JIEKTPOIPHUBOIA»
HampaBlieH Ha popMUpoBaHHe craeayroumx koMmmnereHui B coorserctBun ¢ ®I'OC BO u ocHOB-
HOW 00pa3zoBaTeIbHON Tporpammoii (Tabmuma 1):

Ta6muma 1 — KomneTeHmu u MHAMKATOPHI UX TOCTH)KCHHS

Ko 1 HaumenoBanue
KOMIIETEHIINHU

Nupukaropel 1ocTrxe-
HUS

[TnarupyemMble pe3yinbTaThl O0yUCHHS
10 IUCLUIUINHE

Ob6menpodeccnoHanbHbIe

OIIK-4 Cmnocoben wuc-
I10JI30BaTh METOIBI aHa-
JTU3a U MOJICITHPOBAHUS
ANEKTPUYECKUX IIene u
BHGKTPI/I‘-IGCKI/IX MalllnH

OIIK-4.1 3HaeT OCHOB-
HbIE METOJBI aHaau3a |
MOJICIIUPOBAHUS IJIECKTPH-
YECKHUX LIETIeH U 3JIEKTPH-
YECKHX MallH
OIIK-4.2 YMeeT HCIOJIb-
30BaTh METOAbl aHAIIM3a,
MOJICIUPOBAHUS M pac-
YyeTa AJIEKTPUYECKUX Ie-
IIeH U IEKTPUIECKUX Ma-
IV H

OIIK-4.3 Bnangeer HaBbI-
KaMHU aHaJu3a U MOJIENIH-
POBaHUS DIEKTPUUECKHUX
Hened M 3IEKTPUUYECKUX
MallH

3HaTh Cpe.bl, SI3BIKU U MPUEMBI pa3pa-
OOTKM TMPOrpaMMHOI0 oOecreyeHUs
JUISL CHUCTEM JJIEKTPONPUBOAA U TPO-
MBILIEHHON aBTOMAaTHUKH.

YMeTh BBITIOIHSATH IMPOCKTUPOBAHUEC
IPOTPAaMMHBIX CPEJICTB CHUCTEM DJIEK-
TPOIPUBO/A U MPOMBILIUIEHHON aBTO-
MAaTUKHU.

Brnaners HaBbIKaMM aHaJIM3a TEXHUYE-
CKOTO 3aJjaHusi M BbIOOpa ONTHMAllb-
HOTO pELIeHUs NpU MPOEKTHPOBAHUU
MPOTPaMMHOTO O00ECIIEUEHUsI CHUCTEM
AJIEKTPONPUBO/IA M  IPOMBIIIJICHHOM
ABTOMATHUKU.

3 MecTo AUCHHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeJbHOI NPOrpaMMbl




4

Hucuunnmza «IIporpaMmHbIe CpeACTBA CUCTEM AIIEKTPONPUBOAAY U3ydaeTcs Ha 4 Kypce,
7 cemectpe.

JlucuumiuHa BXOAUT B cocTaB 6ioka 1 «/lucuuminael (MOIyNIn)» U OTHOCUTCA K 0a30BOM
YacTH.

Jljis 0cBOEHUS TUCIUILIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS, HABBIKUA U / UM OMBIT MpaK-
TUYECKOH AeATeIbHOCTH, CHOPMUPOBAHHEIE B IPOLIECCE U3YUEHHS AUCIUIUIMH / TPAKTUK: «DIIEK-
TPOOE30MaCHOCTh M TEXHOJIOTHUS SJIEKTPOMOHTAXKHBIX padoT», «MoIeTupoBaHUE CUCTEM.

Huctunnuna «[IporpaMmHbie cpeicTBa CUCTEM AJIEKTPOIPUBO/IA» B PAMKaX BOCIIUTATEIb-
HOM paboThl HampaBiieHa Ha (POPMUPOBAHKE Y O0YUAIOIINUXCS aKTUBHON IPa)KTaHCKOW MO3UIIHH,
YBAXCHUA K IIpaBaM U CBO6OI[aM YCJIOBCKA, 3HAHHWA MPAaBOBLIX OCHOB U 3aKOHOB, BOCIIUTAHUC 1YB-
CTBa OTBETCTBEHHOCTH WJIM YMEHHUS apryMEHTHPOBaTh, CAMOCTOATEIbHO MBICIUThH, Pa3BUBAET
TBOPYECTBO, MPO(HECCHOHAIBHBIE YMEHUS WIM TBOPYECKH PA3BUTOM TMYHOCTH, CHCTEMBI OCO3HAH-
HBIX 3HAHUH, OTBETCTBEHHOCTH 32 BBIMOJIHEHHUE Y4eOHO-ITPOU3BOICTBEHHBIX 3aJJaHU U T.JI.

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- 48

AaM y4eOHBbIX 3aHATHI), BCEro

B ToMm uuncie:

3aHAATUSA JIEKIIMOHHOTO TUINA (JIEKIIMM U UHbIE YUeOHbIE 3aHATUS, IPETyCMaTpH-
BalOIIME IMPEUMYIIECTBEHHYIO Iepenady y4deOHoW MHpopMalMu mnegaroruye- 24
CKUMHU paOOTHHUKAMM)

3aHAITUSI CEMHUHAPCKOr0 THUMAa (CEMHHAphl, MPAKTUUYECKHE 3aHSTHUSI, MPAKTH- 24
KyMBl, TJabopaTopHbIe paboThl, KOJJIOKBUYMBI U MHbIE aHAJIOTUYHBIE 3aHATHS)

CamocrosiTesibHasA padoTa 00y4alOIIUXCSl 1 KOHTAKTHAs padoTa, BKIIOYAIO-
I1asi TPYINIOBbIe KOHCYIbTAIIUU, UHIUBUAYATbHYIO paboTy 00ydaromuxcs ¢ mpe- 96
ImogaBaTCIIAIMU (B TOM HHUCJIC I/IHHI/IBI/IleaJ'II)HBIC KOHCYJ'II)TaHI/II/I); BSaHMOHeﬁCTBHG
B AJIEKTPOHHON MHGOPMAITMOHHO-00Pa30BaTEIBHON Cpelie By3a

IIpomerxyTouHas arrectanus o0ydJaromuxcs — 3a4eT ¢ OLIEHKOH 0

5 Conepxanue TMCUUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesam)
€ YKa3aHMEeM OTBEeICHHOI0 HA HMX KOJIHYeCTBA aKA/IeMUYEeCKUX YaCOB M BUJ0B Y4eOHOM
padoThbI

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
Pa3nen 1 OcHOBBI sI3bIKA POTPAMMHUPOBAHUS BHICOKOT0 YPOBHS
Tema 1.1 Ctpykrypa Cu nporpamMmsl. Onu-
caHue nepeMeHHbIX. Tunbl 1aHHbIX. DyHK- 6
IIUHA BBOJA/ BEIBOJA.
Tunsl ganapIX. @yHKIMK BBOJA / BBIBOAA 4
Co31aHre KOHCOJIBHOTO TPUIIOKEHUSI. 2 6
Tema 1.2 bubnuoreunsie MaTeMaTHYECKUE ) 2
¢yakuu. OnepaTopsl BETBICHUS U IIUKIIA
[IporpaMMupoBaHue HUKIMYECKUX U pa3- 4 6
BETBJISIFOIITUXCS TIPOIIECCOB.
Tema 1.3 OyHkunu noap30BaTes. 2 6
[IporpamMMupoBaHue ¢ MCHOJIb30BAHUEM 2 6

MOAMPOTPAMM TOJIH30BATENS

Paznen 2 HpOFpaMMI/IPOBaHI/Ie OJHOKPHUCTAJIBHBIX MUKPOKOHTPOJ/LJIEPOB HA SAI3BIKE BbBICO-

KOI'0 YPOBHS

Tema 2.1 Mecto MK B cucreme ynpasiie- 2
Hus OI1. ApxuTekTypa spa 1 opraHu3anus 2

namsTH 6a30BOro MUKpOKOHTpOJIIepa

ApxuTekTypa s/ipa 1 OpraHu3anus namsaTH 6
6a30BOro MUKPOKOHTPOJLIEPA

Co3pnaHue u oTa/IKa MpoeKTa AJist 6a30BOTro 2 6
MK B cpene nporpammupoBanuss MK

Tema 2.2 [TopTsl BBOJA-BBIBOAA. 4

Pabota ¢ mopramMu BBOJIa-BBIBOJIA. 4 6
Tema 2.3 OcoGeHHOCTH MPOrpaMMHPOBa- 2 2
HUS MUKPOKOHTPOJUIEPOB Ha si3bike CH.

Onepanuu ¢ nepeMeHHbIMU U PETUCTPaMHU. 4




1 2 4 5)
PazpaboTtka nmporpamMmbl ypaBieHHUs TeX- 2 8
HOJIOTUYECKUM IPOLIECCOM.

Pa3znen 3 [IporpamMmmupoBaHue CHCTEM NMPOMBILNLIEHHOH aBTOMATHKHU

Tema 3.1 S3piku HpOrpaMMHUPOBAHUS 2
IIVIK. Kparkas XapakTEpHUCTHKa S3BIKOB. 2
Tunel JaHHBIX.
Tunwl nanubix. IenouncieHuble TUNLI. JIo- 8
ruueckui tum. BemiectseHurlie Tunel. UH-
TepBaj BpeMEHU
CocrapinieHue yrnpasJsOIIMX IPOrpaMM Ha 4 6
s3pike FBD.
Tema 3.2 fI3bIK CTPYKTYpUPOBAHHOI'O TEK- 8
cta (ST) 4
CocrapneHue ynpasisOIIMX NPOrpaMM Ha 4 8
si3bike ST.
HUTOI'O no aucuuninge 24 24 96

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

N3ydenune TeopeTHYeCKuX pasaeinoB JUCHUATUINHBI 31
[ToaroroBka K 3aHATHSIM CEMUHAPCKOTO TUIIA 30
BrmonHerne otdyeTa 1 moAroroska k 3ammre PI'P 35

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 AUCHHUIUIMHE (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: s1mek-
TpoHHO-OnOMMoreunas cuctema. — URL: http://znanium.com/bookread2.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-
T3y [ DnexkTpoHHbld pecypc]: yueobnuk / O.B. llumos. — M.: UHOPA-M, 2017. — 365 c. //
ZNANIUM.COM: osnektpoHHO-OMOmmoTeunass cucrema. — URL:  http://znanium.com
/bookread2.php?book=432215 (nara obpamenus: 19.05.2021). — Pexxum moctyna: mo moJImmcke.

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: ANEKTPOHHO-OMOTMOTEeYHAs cucrema. - URL:
http://znanium.com/bookread2.php?book=234562 (mara obpamienus: 19.05.2021). — Pexxum no-
CTyIa: MO MOATHCKE.

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

3) Wumos, O.B. TexHuueckue cpeacTBa aBTOMATU3ALUU U YIpaBIeHUs [ DIEKTPOHHBII
pecypc]: yuebH. nocobue /O.B. llIumos. - M.: UTHOPA-M, 2017. - 396 c.: // ZNANIUM.COM:
3NeKTpoHHO-0nOmmoreynas cucrema. — URL: http://znanium.com/bookread2.php?book=534791
(mata obpamenus: 19.05.2021). — Pexxum goctyma: mo mojmucke.

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

1) consultant.ru: uHpOpMaLMOHHO-CTIpaBOYHasA 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/ (nata o6pamenus: 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
) ) ) CBoOoniHast JMIIEH3US, YCIOBHSI MCIIONb30BaHUS MO CCBUIKE:
Visual Studio Community https://visualstudio.microsoft. com /ru /vs/
CoDeSys becnimatHo pacnpocTpaHsiemas cpeiga NpOrpaMMUPOBAHUS
IIPOMBIIUIEHHBIX KOHTPOJJIEPOB

9 Opralm3aunonﬂo-nenarornqeame yciaoBus

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca perJaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCAaHNEM y4eOHbIX 3aHATUH. SI3bIk 00yueHus (mpernoaaBanus) - pycckuit. 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 IUCKYCCHUSIX;

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

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:

- CUCTEMAaTHU3alMs U 3aKPEIJICHUE TIOJYyYEHHBIX TECOPETUUECKUX 3HAHUN U IIPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yri1yOJieHHe U pacIlipeHne TEOPEeTHUECKUX 3HaHU;

- (poopMuUpOBaHUE YMEHUN HCIIOJIb30BATh HOPMATUBHYIO U CIPAaBOYHYIO JTOKYMEHTAIUIO,
CIELUAJIBHYIO JINTEPATYPY;

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

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

- pa3BUTHE UCCIIENOBATEIBCKUX YMEHUN U aKaJIEMHUYECKUX 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-TEXHUYECKIX 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-110o 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:

- IPOCMAaTPUBATh 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 TE€3UCHI, AHHOTALIMM U KOHCIIEKTHI
Hau0oJsee BaKHBIX MOMEHTOB;

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

- UCTOJIB30BATh 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-rpahuIecKoil 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

TOpUH)
214/3 JIaGoparopus aBTOMaTHU3alnu TeXHO- | JIabopaTopHble CTEHABI COOCTBEHHOTO
JIOTMYECKUX MPOLIECCOB U3TOTOBJIEHUSI ¢ O0OpYyIOBaHHEM st

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 C MCUXOJIO0r0-(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 npeanoiaaraercsi 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-TEXHUUECKOE OOecreueHue MpeycMaTpUBaeT IMPUCIOCOOIEHUE ayaUuTOpHil 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 SJEKTPOHHOU (hopme (715 TUT] ¢ HApYIICHUSIMU OTIOPHO-IBUTATEIHLHOTO
amnmnapara);

- B TIeYaTHOM (opMe MM AIEKTPOHHOHU (hopMe ¢ yBEIUYEHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3peHHUs);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUs BCIYX ([Tl TUI[ C HAPYIICHUSIMH 3PEHUS).

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 HAPYIIEHUSIMU
ciIyXa, peun);

- BEIOOPOM OTBETa M3 BO3MOXKHBIX BAPUAHTOB C UCIIOJI30BAHUEM YCIIYT acCHCTEHTa (st
JIUI] ¢ HAPYIICHUSIMUA OMTOPHO-IBUTATEIILHOTO aIlapara);

- YCTHO (151 JIUL] C HAPYIICHUSIMU 3pEHUs1, OTIOPHO-/IBUTATEIBLHOTO arapara).

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



12

[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) 2020
dopma 00yuyeHust Ounas popma
TexHonorust 00yueHus TpanuuroHHas
Kypc Cemectp TpynoemMKocCTs, 3.€.
4 7 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 Bianeer 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 OIIK-3 Tect [IpaBUIBHOCTH BBIIOJIHEHUS
3a/IaHus

Paznensr 1,2,3 0IIK-3 JlaboparopHble | ApryMEHTHPOBaHHOCTb OT-

paboThI BETOB

Pasgensr 1,2,3 OIIK-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
7 cemectp
IIpomeskyTouHasi arTecTanus B popme «3ayeT ¢ OLEHKOID)
1 2 3 4
Tect B Teye- 30 6an- | 30 6aymoB — 81-100 % mpaBUIIBHBIX OTBETOB — BBICO-
HHUE ce- JI0B KU1 YPOBEHb 3HAHHIA;
MecTpa 24 6amnoB — 61-80 % npaBUIBHBIX OTBETOB — AOCTA-
TOYHO BBICOKUM YPOBEHb 3HAHUI;
18 6amma — 41-60 % npaBUIBHBIX OTBETOB — CPEIHHMA
YPOBEHb 3HAHMIA;
12 6amnoB — 0-40 % npaBUIIbHBIX OTBETOB — OUYEHb
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/ACHT NMPABUIBHO BBITIONHUI 3aJaHUE.
HUE ce- JIOB [Toka3an oTJIMYHbIE BIa/IeHUS] HAaBBIKAMU IPUMEHEHHUS
MecTpa MOJIyYEHHBIX 3HAHUHM U YMEHUH MIPH pelieHuH 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 BBIIOJIHUII 3a/1aHUE C HEOOIBIITMMHU
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.

UTOIO: 100 6an-
JIOB

Kpurtepun ouenku pe3yjbTaTroB 00y4eHusl 10 JUCHUIIMHE:

0 — 64 % OT MaKCUMaJIbHO BO3MO>KHOM CyMMBbI OQJIJIOB — «HEYAOBJIETBOPUTEIBHO» (HEI0CTa-
TOYHBIA YPOBEHb JJIs1 TPOMEKYTOUHON aTTECTAIlMHU 110 NUCIUILIUHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «yJOBJIETBOPUTEIHHOY (TIOPOTOBBII
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MmakcMMalIbHO BO3MOKHON CyMMBI 0aJJIOB — «OTJIMYHO» (BBICOKUM (MaKCH-
MaJbHBINA) YPOBEHB)

SAJAHUA JJIA TEKYIHEI'O KOHTPOJIA

TECT

Paznen 1

1. s yero mpeaHa3Ha4YeHbl TEKCTOBbIN pelaKTOpP, KOMIMWJIATOP U KOMIIOHOBIIMK
IDE

1. TEKCTOBBIN peakTOp — BBOJ UCXOAHOIO TEKCTA, KOMIIOHOBIIMK — KOMIIOHOBKA UCXOJ-
HOT'0 KOJIa ITPOrPaMMBbI € KOJIOM OUOJINOTEK, KOMIMIISITOP — IEPEBOJ] UCXOIHOTO TEKCTA B MAIIIMH-
HBIN KO

2. TEKCTOBBIN PeJaKTOP — BBOJA MCXOJHOT'O TEKCTA, KOMIMIATOP — O0bEAMHEHUE MallluH-
HOT'O KOJIa IPOTrpaMMBbl C KOJIOM OMOIMOTEK, KOMITIOHOBIIMK — MIEPEBOJ] UCXOIHOTO TEKCTa B Ma-
IIMHHBIA KOJ1 — 00beIMHEHNE MAIIMHHOTO KOJIa MPOrpaMMBbl C KOJIOM OHOJINOTEK;

3. TEKCTOBBII PEeNaKTOp — BBOJ MCXOJHOTO TEKCTA, KOMIMJISATOP — MEPEBOJ UCXOIHOIO
TEKCTa B MAIIMHHBIN KOJI, KOMIIOHOBIIHUK — 00BEAMHEHNE MAIIMHHOTO KO/1a IPOrpaMMBI ¢ KOJ0M
OuOIHOTEK;

2. IlepeBectn Ha Cu npeasioxkeHune: ecid X MeHbIIe MM paBeH S uiau X 00J1b1Ie WiIn
paBeH 1, cuuTaTh, uT0 Y=X*X/2, nnave Y=X

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

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

3.1 (X<=5(|IX>=1) Y=X*X/2; else Y=X;

3. CocTaBuTh IIANIKY HUKJIa onepaTropa for, njs pacyera Touek ¢pynkumnu z=f(t), npun
usMeHenuu t or 0 1o 3 ¢ marom 0.5
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1. for(t=0, t<=3, t+=0.5) { };

2. for(t<=3) { };

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

4. UHnumnaan3upoBarTsb AByMepHbIil MaccuB A(3,2) ncnoJib3ysi YNCJI0Bble 3HAYCHHS:

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

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

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

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

5. OnumuTe 3aroJ10BOK (PyHKUMH, BHINOJHSIONIEH /1ejieHHe IBYX BellleCTBEHHbIX YH-

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

BO/1

1. void div(float x, float y) div(x1,yl);
2. float div(float x, float y); z = div(x1,y1);
3. float div(float x, float y) z = div(x1,y1);

Pa3zpen 2

1. Ha3oBuTe OCHOBHBbIE (DYHKIIMOHAJIbHBIE 0JIOKH 0230BOr0 MUKPOKOHTPOJLIEpa
1.TaKTOBBIN reHEPATOP, MPOIECCOP, TaMATh, TOPTH BBOJA-BbIBO/IA, CHCTEMHAsI IIIUHA,
2. TaKTOBBIH reHepaTop, MPoIeccop, NaMATh KOMaH 1, IOPThl BBOAA-BbIBOAA, IIIMHA KO-
MaHJI, IIMHA JaHHBIX

3. TaKTOBLIfI reHepaTop, HpOHCCCOp, IIaMsATh JaHHBIX, HOpTBI BBOJa-BbIBO/J4d, IIIMHA KO-
MaHJI, IIMHA JaHHBIX

. [lepeunciure ynpasJjsiloniue perucTpbl 6230B0ro MUKpPOKOHTpPOJLIEpAa.

. R0O..R31;

. SP, LR, PC$

. SP, PC, SREG

. Hanumure Ha si3bike Cu KoMaHay, HacTpauBaomylo nopt E 6azosoro MK na BbI-

W W NN~ N

. DDRE = 0xFF;

. DDRE = 0x00;

. PORTE = 0xFF;

. Hanummre Ha s3pike Cu komaHay, 1is onpoca guanu PC.3
.f(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;

W N = U W N —= A W -

Pa3nea 3

1. llepeuncaure s3biku nporpammvuposanus IIJIK cranaapra 61131-3
1. LD, FBD, IL, ST, SFC;

2. LAD, FBD, IL, ST, SFC;

3.LD, FBD, IL, ST, CFC

2. YKaKuTe OCHOBHBIE THIIHI JAHHBIX A3BIKOB cTaHAapTa 61131-3

1. bool, int, float, char, time;
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2. bool, integer, real, time;

3. bool, integer, real, char, time

3. OnummuTe 0HY JIOTHYECKYIO, /IBE 1leJible U TPH BellleCTBeHHbIE NepeMeHHbIe

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
CXeMbl allepHOAMYECKOro 3BeHa 1-ro nopsiaka

1. MUL, SUB, AND, INTEGER;

2. MUL, SUB, ADD, INTEGER;

3. MUL, SUB, DIV, INTEGER;

5. 3anummTe Ha si3bIKe ST BhIpakenune: ecjau X MeHbIe WM paBeH S wiu X 0osbiue
WK paBeH 1, cunrarthb, 4T0 Y=X*X/2, unaue

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

2. if (X<=9)[|(X>=1)) Y=X*X/2; else Y=X;

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

SAIUTA JJABOPATOPHBIX PABOT

Lesb1o 1a00paTOPHBIX 3aHATUH SBISETCS BBHIIOJIHEHUE 3aJaHHUH 110 TEMATHUKE pasJielna ¢
LEeNbI0 3aKPEIUICHUs 3HaHUN U (JOPMUPOBAHUSL YMEHUN, COOTBETCTBYIOIMX TEMAaTUKE pa3zena.

Tempbl 1a00paTOPHBIX 3AHATHIM:

1. Co30anue KOHCONLHO20 NPUNONHCEHUSA

1) Haznauenune uaTerpupOoBaHHOM cpeanl pazpadorku (IDE)?

2) g yero npeaHa3HauY€HbI TEKCTOBBIM peAakTOp, KOMIIOHOBIIUK, KOMITUJISTOP.

3) [Mopsimok cozmanus npoekta B IDE/

4) HazoBuTe pacuivpeHus OCHOBHBIX (haiiJioB IPOEKTA.

5) Ilepeuncnure ocCHOBHBIE (PYHKLUU PEKUMA OTIAJIKH.

2. [IporpaMMupoBaHue HUKINYECKUX M Pa3BeTBJISIOLIUXCS NPOLECCOB

1) Ha3nauenue, cTpykTypa 1 MOPSAJOK BHINOJIHEHUs onepaTopa if...?

2) IpaBuiio 3amKcy yCIOBHOTO BBIPAXKEHUS?

3) B uem oTiinyMe MEXy IPOCTHIMU U CIIOKHBIMU YCIIOBHBIMHU BBIPAKEHUSIMHU?

4) Ilepeectu Ha Cu npesiokeHue: eciny X MeHbIE WK paBeH 5 nian X 00JIbllie TN PaBeH
1, cuurath, yTo Y=X*X/2, nunaue Y=X.

5) Yro Takoe 1uki?

6) HazoBute orepaTopsl UK, KOTOPHIE BRITOIHIIOTCS, MPOKA YCIOBHE BXO/a U3 IIMKJIA
JI0XKHO.

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

8) CTpyKTypa 1 MOpsAJOK BHIMOJIHEHUS onepaTopoB 1ukia while... u for...?

9) CocraBuTh nporpammy ajs pacueta GyHkuu z=1-exp(-t), npu u3menenuu t ot 0 10
10 ¢ marom 1.

10) Kakue nanabpie HEOOXOIUMBI JIJIs1 OpTraHU3AINH IUKJIa (Ha mpuMepe 1ukia for...)?

11) Ha3znauenue u cTpykTypa coCTaBHOTO oneparopa?
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3. @ynkyuu nonv3osameis

1) Kakyro cTpykTypy umeer GyHKIHS MOJIb30BaTENs?

2) ®opmar 3aroyioBKa (GyHKIMHU TOIH30BATEISA?

3) Onummte GYHKIUIO BHITIOTHSIONIYIO JIEJICHUE IBYX BEIICCTBEHHBIX YUCEIL.

4) Kaxk Bb13BaTh (pyHKIHIO (11.3) B OCHOBHOU IIporpaMme?

5) Haznauenue oneparopa return?

6) [Tosicuute pazHUIly MEX Ay rI100aIbHBIMU U JIOKAIBHBIMU MIEPEMEHHBIMHU.

7) YUto coboii mpeacTaBisitoT hopMasibHbIC U (DAKTHYECKHE TTapaMeTpbl () YHKIIHH?

8) MexaHu3M nepenauu napameTpoB MpHU yXOJe Ha MOANPOrpaMMy U Bo3Bpare u3 Heé?

4. Coz0anue u omnaoxka npoexma 01a 6a306020 MK ¢ cpede npozpammuposanus mMukK-
POKoHmponnepa

1) Ilopsinok co3anust IpOEKTa.

2) [lepeuncnute OCHOBHBIE BO3MOXXHOCTH PEKMUMA OTJIaIKH MPOTPaMM.

3) [osicuuTe MOPSAIOK Mepexoa B OTJIAJOYHBINA PEKUM.

5. Paboma c nopmamu 6600a-6v1600a

1) HazoBuTe MMeHa 1 KOJTMYECTBO BOCBMHPA3PSAIHBIX MapaUIeIbHBIX TIOPTOB BBOJIA / BBI-
BOJIa y 6a30BOI0 MUKPOKOHTpOJLIEpa?

2) HazoBuTe nMeHa 1 Ha3HAUYECHHUE PETUCTPOB KaXKI0T0 mopra’?

3) Iosicuute, Kak 3a/1aTh HAIPaBJIEHUE NIEPEAAYH JAHHBIX Yepe3 MOpT?

4) Hanumure Ha si3p1ke Cu koMaHay, 1uist onpoca juauu PC.3.

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

6. Pazpabomxka npozpammol ynpasieHus mexHon02uiecKum npoyeccom

1) Ctpykrypa Cu nporpammbl?

2) OnuuuTe JBe 1eble U JIBE BEIIECTBEHHbIE IEPEMEHHBIE.

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

4) IMosicuute, kakuM oOpa3zom Ha Cu peanusyercs HUKINYECKOE BBIIOJIHEHHE OCHOBHOM
POrpaMMbI?

5) CuHTaKcuc 1 alropuT™ paboTel oneparopa if?

6) CuHTakcuc U anropuT™ padoTsl onepatopa while?

7) HazoBuTe onepaTopsl UKJIA paboTaroIue, MoKa yCI0BHE JIOXKHO.

8) Ilepeuncnute cXx0ACTBO U OTIAMUMS onepaTopos for u while.

7. Cocmaenenue ynpaenatouwux npozpamm na sazvike FBD

1) Ilopsinok co3nanust mpoeKTa

2) [lepeuncnure OCHOBHbBIE BO3MOXHOCTH PEKMUMA OTIaKH MPOrpamMm
3) IosicHuTe NOPSIOK Mepexo/ia B OTIIAJOYHBIN PEKUM.

4) OtobpaxxeHue pyHKIIMOHATBHBIX OJIOKOB.

5) CoenuHUTENbHBIE JTUHUH.

6) Iopsinok BeimonHenus FBD-auarpammel.

7) CoenuauTtenu U oOpaTHBIE CBSI3H.

8) MuBepcus J0rn4eckuxX CUTHAJIOB.

9) MeTtku, nepexo/sl ¥ BO3Bpar.
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8. Cocmaesnenue ynpasnatouwgux npocpamm na sazvike ST

1) Beipaxkenus. [IpuopureT onepauuil.

2) Oniepatopbl BETBIEHHUSL.

3) OmnepaTopsbl IIUKIIA.

4) Oneparopst EXIT u RETURN.

5) INopsinok co3manusi GyHKIIMOHAIBHOTO OJI0Ka TOJIb30BaTess Ha si3bike ST.

6) Ilopsgok coznanus sk3eMIUIsIpa GYHKIIMOHAILHOTO OJ0Ka IM0JIb30BaTeNsl B OCHOBHOM
mporpamme.

PACUETHO-TPA®UYECKAS PABOTA

(BeiOop BapmaHTa 3amaHUsl OCYIIECTBIISATH IO TOCIEAHEW IUppe HOMepa 3a4ETHOUN
kHmkku. Ludpe 0 — coorBerctByer 10-i BapuaHT.)

3amanmne 1
1. Beraucautb onpenenéHHbIi HHTErpajil COrflacHO BapUAHTY:

BapmasT HaTerpan MeTog pemerns
1
1 Sin(08x% +0.3) T
0.7 + cos(1.2x + 0.3)
o2
2 T VISx¥23 e
——————dx
A 3+v03x+1
L1
3 cos(0.3x + 0.5) T
1.8 + sin(x2 + 0.8)
0.2
4 z : m.c
log(x + 2
J‘ g( ) ix
x
1.2
1.2
3 COS X T
J- x+2
(1]
& 25 1 il
f vxi—1
2.4
7 J- 104 T
o 1.3 ++08x + 0.4
s f VeI e
x+2
s
o J, 4—x O.T
2 Vvxt+1
10 T J0Ex T3 . m.c
x
/ 0.7x++2x2 + 0.5

1 — METOJ] IPSIMOYTOJIbHUKOB;
T — METO/I TPaIeLuii;
¢ — MeTox CUMIICOHA.
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2. IIpoBeputh pacuéThl BEIUMCIEHUEM HHTETpasia B cpeae MatCad.

3ananue 2

1. Pa3paborars, ynpasisionlyto mporpammy Ha si3bike CH JUIsl CHCTEMBI YITPABJICHUS TEX-
HOJIOTHYECKUM TPOLIECCOM Ha OCHOBE 0a30BOr0 MUKPOKOHTpPOJLIEPA.

2. BBINOTHUTB, OTIAAKY MPOrPaMMBbI U TPOBEPKY €€ paboTOCIIOCOOHOCTH Ha MPOTrpPaMM-
HOM 5MYJIAITOpe 6a30BOr0 MUKPOKOHTPOILIEPA.

Bapuanm 1. CoctaBuTh IpOrpamMmy yIpaBIISIONIyI0 paboTOH pa3MEHHOr0 aBToMaTa. AB-
TOMAT MEHSET MOCTynarmue MoHeThI B 1,2 v 5 pybneit Ha moneTsl o 50 korneek. Kondurypa-
rust [1JIK aBToMata n3o0pakeHa Ha pUCYHKE.

JIHHHE BEOIA JIMHHH BRIBOIA

ILTK
ol DD Do3 | DOZ2 | DO1 | DOO

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

MomeTa Kon
(pvid) D1 D0
1 0 1
2 1 0
5 1 1

Ha nuHum BBIBOMIA TIEpeacTCsi KOJTUYIECTBO MOHET 110 50 KOTeeK B JBOMYHOM KOJIE.

Bapuanm 2. CocraButh ynpasistoiryto nporpammy aist [IJIK crabunusupyrormiero ypo-
BEHb BOJIBI B pe3epByape. CxeMa CHCTEMBbI yIIPaBJICHUS] YPOBHEM B pe3epByape JaHa Ha CIeIyro-
IIeM PUCYHKE.

IMonnaekosoe pene ,----""Jl
|'f- -\\I
—
Hacoc
—
&
e
Pene A Pene B
F 3
L T
DIO Bxomm | TIIE Dol 000 Brxomm

KonTpomiep peannsyeT ciieqyonyto Iocae10BaTeNbHOCTh 1EHCTBUM:
1. Ecnu ypoBeHb B pe3epByape ymaj, BKIIYaeTCs HACOC, OTKPhIBACTCS 3a/IBHIKKA.
2. Ecnu ypoBeHb B HOpME, 3aKPBITh 3aJIBUKKY, BHIKJIIOUUTH 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 KOOPJAMHATHO-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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+—— Xan
4 = s FEFFT i s An
F
Dol | DOo AL | AlD
LK 1
Beromer Bxomu

Haag
Bapuanm 8. CoctaButh IporpamMmy AJisi CACTEMBI YIIPABJICHHS IPOTOYHBIM HAIPEBATEIIEM.
Cucrema HarpeBa BOAbI UMEET TpH TAHA. KOIMUECTBO BKIIOUEHHBIX TOHOB 3aBHCHUT OT KOJa, IMO-
CTYMAIOIETO C 8-pa3psAaHOro JaTdyuKa pacxojia B COOTBETCTBHH ¢ Tabyuie. Trubsl — outsl 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. OnpammBaeTcst TaTYMK 3arnmoiaHeHus1 6aka. Ecinu Boja oTCyTCTBYeT, 3aropaercst CBETO-
JuoaHbld nHAUKATOp «Her Boas». Eciin ypoBeHb BOIBI B HOPME, BKIKOYACTCS HArPEBATEIbHBIN
aneMeHT (TOH).

4. BoINONHAETCS HUKINYECKUH orpoc TepMmojaTyuka. [Ipu paBeHCTBEe HAPsHKEHU € 3a-
JaT4rKa TemnepaTypsl 1 TepMoaarunka TOH Beikimtouaercs, 3axxkuraercst unaukaTop «Harpes 3a-
BEPIIEHY.

MyneT ynpaenenns
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| CeTb HeT eogsl  Harpes 3aeepuuéH
[ 30
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| 0 60
|
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P '{% ______ T 3a0aTuMK TeMneparypel
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e
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1. PazpaboraTh nporpamMmy ynpaBieHHs TEXHOJOTHYECKUM MPOLIECCOM ISl IIPOMBIIIIECH-
Horo koHnTposuiepa IIJIK-160M, B cOOTBETCTBUU € OIMCAHUEM TEXHOJIOIMUECKOTO MpoLecca, MpH-
BeIEHHBIM B 3a7aHuu 2. (Bbi0op BapuaHTa 3ajaHUs OCYILECTBIIATH O MOCIEAHENH udpe HoMepa
3au€THONM KHUXKKH. )

Jluct perucrpauuu udmenenui Kk PITJ{

Nen/m | Howmep npoTokona 3acenanus kaeapsl, KonunuectBo crpa- | [loanucs aBTOpa
JlaTa yTBEPKICHUS U3MEHEHUS HUI U3MEHEHHUS PII/]






