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Cemectp
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Bun sanstui yin | po | yo PII
Jlexun 12112 (12|12
Uroro ayn. 12112 12|12
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1. HEJIX OCBOEHUS JUCIUIIJINHBI

1.1 | Llenpro AUCIMIUIMHEI SABIAETCS 00ECTIeYeHNE PACIINPEHHOTO YPOBHS 3HAHUH, YMEHUH 1 HABBIKOB, HEOOXOIUMBIX JUIS
(dhopmHpoBaHUs cITOCOOHOCTH MPO(ECCHO-HANBHOM IKCILTyaTallil COBPEMEHHOTO 000PYIOBaHUS U IPUOOPOB, a TAKKE
YMEHUS OCYHIECTBIIATH IOCTAHOBKY U ITPOBEJCHUE IKCIIEPUMEHTOB M0 33JaHHOH METOJMKE U aHAINU3 UX PE3YIbTaTOB.

2. MECTO JUCIIMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: | OT/]

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUILIAHBI
(MOJLY.JIsT)

OIIK-2: Cnoco0eH pa3padaThiBaTh AATOPUTMBI H KOMIbIOTEPHbIe IPOrPAMMbI, IPUTOJHbIE 115 IPAKTHYECKOT0
NMpHMeHeHus!

OIIK-2.1: AJTFOpI/ITMI/I3I/IpyeT PCHICHUC 3aJa4 1 pCAIU3YyCT AJITOPUTMBI C UCIIOJIb30BAHHUEM ITPOTPAaMMHBIX CPEACTB

B pe3yabTarte ocBOeHHS THCHUTIIHHBI 00y4AIOIHIiCS T0JIKEeH

3.1|3uars:
3.2 | YmeTh:
3.3 | Baagerb:
4. CTPYKTYPA JUCIHHUIIJIMHBI (MOAY JIsT)
Bun HaumeHoBaHue pa3/iesioB U TeM /BU] 3aHATHUS/ Cemectp | YacoB | Jluteparypa | Ipllo
3aHATHS / Kype AroT

Pazgen | Pa3gen 1. Cdepnt npumenenus IIJIK. OcHoB-HBbIE 3/1eMEeHTBI
crpyktypsbl IIJIK. Buabl curnanos u conpsizxenue IJIK ¢ BHemmHuM#I

ycTpoiicTBaMu.

Jlex IIporpamMMupyeMblii TOrHYEeCKUI KOHTPOIJLIEP KaK YIPABIAIOIAs MUKDPO- 8 2 J1.1J11.2 0
OBM c¢ cooTBeTcTBYOIIMMHU 0JI0KaMU. OCOOCHHOCTH OpraHu3aluu JI1.3
naTepdeiica. Pabora mporpammel. TexHIUECKHE XapaKTEPUCTUKH JI1.7J13.2

[IPOrpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB PA3IUYHBIX HHPM.
Ludpossie u aHaMOroBbie CUrHANIBL. POPMBI IPEACTABICHHUS aHATOTOBBIX
curHanoB. TOKOBbIE CUTHANBI. BXOHbIC 1 BBIXOAHBIC LIETTH
MIPOTrPaMMHUPYEMBIX JIOTHIECKHUX KOHTPOIIIEPOB. /JIek/

Cp /Cp/ 8 6 JI1.5 0
JI1.6J13.2

Paznen Paznen 2. Pa3HOBHAHOCTH JaTYUKOB U npueM-HUKOB CUTHAJIOB.
Hcnoab3oBaHue B cxemax YHpaBJ/JICHUA U 3aIIIUTHI.

Jlex HcnonHenue BEIXOIHBIX LENEH 1aTYNKOB CUTHAI0B. Bonpockl 8 2 JI1.1J11.2 0
(U3IIECKOro TOAKITIOUCHHNS TaTIYNKOB U IPHEMHHUKOB CHUTHAIOB. PacueT J1.7
9JIEMEHTOB COTJIACYIOMIMX Lenei. /JIex/ JI1.8J13.1

J3.2
Cp /Cp/ 8 6 J1.5 0
JI1.6J13.1
J3.2

Pazgen Paznen 3. Ilpumepsl npumenenust IIJIK. IloaroroBka uexoanbix
naHHbIX. O0-30p s1361K0B U cpen nporpammupoBanus IJIK.

Jlek TIpumep MOArOTOBKM MCXOMHBIX JAHHBIX JUIS MPOCTEHIINX CITydaeB 8 4 JIT.1JI1.2 0
NIPUMEHEHHUS IPOrPaMMHUPYEMBIX JTOTHYECKUX KOHTPOJUIEPOB — J1.4
MIOTIONTHSIEMBIH pe3epByap, Ooiinep u ap. JI1.7J13.1
Oco0eHHOCTH TPOrPaMMHUPOBAHUS JIOTHYECKUX KOHTPOJUIEPOB IS JI3.2

peanbHBIX 3a1a4. B3anMHOe coOOTBETCTBHE M (HOPMBI COCTABICHHE
IIporpaMM B pa3nuuHbIX Oa-3ucax. /JIex/

Cp /Cp/ 8 6 JI.5 0
JI1.9J13.1
J3.2




Paszmen | Pa3gen 4. IlporpamMmvupoBanue Ha si3bike PKC 1 cnucka
uHcTpyknuii. Ilpo-rpammupoBanne merogom ®BJ]

Jlek Hasnauenue cuMBOJIOB BXOJaM | BbIxoaaM. Mcrons30BaHNE MapKEPOB, 8 4 JIT.1JI1.2 0
TaliMe-poB, CYETYUKOB U JPYIHX IEMEHTOB CTPYKTYphl. CIIMCOK JI1.3
HWHCTPYKLUI U €ro COOT-BETCTBUE KOMaH/1aM S3bIKa peIeiiHO-KOHTAKTHBIX JI1.7J13.1
CXEM. JI3.2

[ToaroroBUTENEHBIC ONIEPAIH i OCMBICIICHHE alTOpUTMa paboTHI
KoHTpoJutepa. OCHOBHBIE (PYHKITHOHATBHBIC OJIOKH IIPOTPAMMBI.
O06paboTka aHAIOTOBBIX CUTHAJIOB. /JIek/

Cp | /Cp/ 8 6 T1.5 0
J11.9713.1
3.2

5. COAEPKAHUE JUCLUIIIMHBI (MOIY.JIST)

Tema 1 [IporpamMmMupyeMbIi JTOTHUECKHI KOHTPOJIIEP KakK YIpaBisomas MUKpo-OBM ¢ cooTBeTCTBYIOIMMH OTOKaMH.
OcobenHocTH opranusanuu uaTepdeiica. Pabora nporpammel. TexHHUeCKHe XapaKTEPUCTUKU IPOTPAMMHPYEMBIX JIOTHUECKHX
KOHTPOJUIEPOB pa3au4HbIX GupM. Llndpossie 1 aHaorossie curHanbsl. @opMbl MpeI-CTaBICHUS aHAJIOTOBBIX CUTHAJIOB. TOKOBbIE
CHUTHAJBI. BXOIHBIE 1 BEIXOAHBIE IIEIH IPOTPAMMHUPYEMBIX JJOTHIECKIX KOHTPOJUIEPOB.

[Iporpammupyemslif Toruueckuii KOHTPOIUIEp Kak yrnpasisomas MUKpo-OBM ¢ cooTBeTcTByrommMy 6okamMu. OcoOeHHOCTH
opranuzanuu uaTepdeiica. Pabora nporpammel. TexHuueckre XapaKTepUCTUKU IPOTPAMMHUPYEMBIX JIOTHUECKUX KOHTPOILIEPOB
paznnuHbIX Gupm. Lndposslie 1 aHanorosele curuansl. @opMbl IPECTaBICHNS aHATOTOBBIX CUTHAIOB. TOKOBBIC CHTHAIIBI.
BxomHBIE U BBIXOTHBIE [IETIN TPOTPAMMHPYEMBIX JIOTHYECKAX KOHTPOJIIEPOB.

Tema 2 VcionHeHHe BBIXOIHBIX II€NeH JaTYNKOB CUTHAIOB. Bompocs! pru3ndeckoro mogkI09eHHs JaTIUKOB U IPHEMHHIKOB
CHTHan0B. PacueT aneMeHTOB cornacyomux Hemnei.

VicrronmHeHMe BRIXOIHBIX [IeNel TaTYMKOB CUTHAJIOB. Bompock! (PH3HgecKoro MoAKIIIOYEHHS JaTYNKOB M IPHEMHHUKOB CUTHAJIOB.
Pacyer seMeHTOB coriacyro-1ux Lernen.

Tema 3 [Ipumep MOArOTOBKU MUCXOIHBIX JAHHBIX JUIS MPOCTEHIINX ClIydaeB IPUMEHEHHUS IPOrPAMMHUPYEMBIX JTIOTHUECKHUX
KOHTPOJUIEPOB — IIOIOJIHAEMBIH pe3epByap, Ooitiiep u 1p.

Oco0eHHOCTH POrpaMMUPOBAHHS JIOTHYECKAX KOHTPOJUIEPOB JUTA peaslbHbIX 3a1a4d. B3anmuoe cooTBeTcTBHE U (hOPMBI
COCTaBJICHHE TIPOTPaMM B Pa3INYHBIX Oa3ucax.

ITpumep MOATOTOBKY UCXOAHBIX JAHHBIX AJIS IPOCTEHUIINX CITydaeB MPUMEHEHHUS TPOrPaMMUPYEMBIX JIOTHYECKUX KOHTPOJIEPOB —
TIOTIOJTHACMEBIH pe3epByap, Ooiep u zp.

OcobOeHHOCTH MPOrpaMMUPOBAHHS JIOTHUECKHX KOHTPOJUICPOB JUTA PeasibHbIX 3a4a4. B3aumHoe cooTBeTCTBHE U (hOPMBI
COCTaBJIEHHE TIPOrPaMM B Pa3INYHBIX Oa3ucax.

Tema 4 HasHadeHne CMMBOJIOB BX0O/laM U BbIXoJaM. Mcronp3oBaHHe MapKepoB, TAHMEPOB, CUETUMKOB U IPYTHX IIEMEHTOB
CTPYKTYpBl. CIIICOK MHCTPYKITHH ¥ €r0 COOT-BETCTBHE KOMaH/IaM S3bIKA PENICHHO-KOHTAKTHBIX CXEM.

[ToaroroBUTENBHBIE OMEPAIH M OCMBICIICHHE aNropuTMa paboTsl KOHTposepa. OCHOBHbIE (DyHKIMOHAIBHbIE OJOKHU IPOTrPaMMBL.
O6paboTKa aHAJIOTOBBIX CUTHAJIOB.

HasnaveHre CHMBOJIOB BXOJIaM M BEIXoaM. Mcronp30BaHre MapKepoB, TaliMEPOB, CYSTIHKOB U IPYTUX JIEMEHTOB CTPYKTYPEHI.
CHHCOK HHCTPYKIUH U €r0 COOTBETCTBHE KOMAHIAM SI3BIKa PEICHHO-KOHTAKTHBIX CXEM.

IToaroroBUTENbHBIE OMEPALH H OCMBICIICHUE alropuT™Ma paboTsl KOHTposepa. OcHOBHbIE (DYHKIIMOHAIBHbIE OJOKHU MPOTrPaMMBL.
O0paboTka aHaNOroBEIX cUrHanoB. OnucaHue cpes IpOorpaMMHUPOBAHHUS:

Pabora B cpene nporpammupoBanust Alpha - Programming. OcHoBable 6s1oku. [IporpammupoBanue B cpene LOGO! Soft-Comfort.

6. ®POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

3ayer.

6.2. Tembl NMCLMEHHBIX PadoT

6.3. KoHTpoJIbHBIC BOIIPOCHI U 32 JaHUS

1. Ha IJIK gyepe3 koHTakT X1 mocrynaer IoCie10BaTeIbHOCTh UMITYJIbCOB AMUTENBHOCTBIO 0,2 ¢ KaXKbIi Yyepe3 IPOMEKYTOK
Bpemenu 0,1 c. Korna ux xommue-ctBo AocTUrHeT 200 Cu€TUuK BBIKIIOUUT TaliMep, KOTOPBIH Ha 5¢C MOAACT BHIXOIHOW CUTHAJ Ha
KoHTakKT Y 1. ITocne 3Toro c4éTunk OOHYIUTCSA U LMK HA4YHETCS cHOBa. COCTaBUTH IPOrpaMMy.

2. 3anporpammuposaTs 1t [TJIK FX nukandeckyio mociae0BaTeIbHOCTh HM-ITyIbCOB.

3. CocTaBUTh MaTEMaTHUECKYIO MOAEb JIEKTPOIPUBOJA MAHUITYIIATOPA.

4. CocTaBUTh MaTeMaTHYECKYIO MOJIEINb 3IEKTPONPHUBOJA OPHUEHTAINH BEICOKO-UaCTOTHOII aHTEHHBI.

5. CoctaButs nporpammy I1JIK Ansda peamnzanun ITH-perynsaTopa cKopocTH 3I€KTPONpHBOAa (pe3epHOro cTaHka, 3aiUCaHHYIO B
BUJIC CXEMBI PEIEHHO-KOHTAKTOPHOM JIOTHKU.

6.4. Meronnueckue MaTepuaJibl, onpeaeasaonue npoueaypbl OHeHUBaHUS




3ayeT no AMCUUILTMHE CTABUTCS IO UTOTaM PabOThl 00YJaAIOIEroCs B TEUEHUE CEMECTPA, BBIPAKEHHBIM B BUJIC BHITIOIHEHHS U
3alIKTHI TA0OPATOPHBIX PabOT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOAY JIA)

7.1 PexoMeHnayemasi JuTepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 | XaproB Bsiuecnas MukponpoueccopHble CUCTEMBIL: yuel. mocoOue s CTyIeHTOB By30B, | MockBa: Axaaemust, 2010
SxoBneBny oOyJaromuxcs 1o HanpasieHuio "MH)opMaTrka 1 BEIYUCIHTEIbHAS
TexHuka'", crell. "BerunciauTenbHble MalIMHbI, KOMITJIEKCHI, CUCTEMBbI
u cetn"
JI1.2 [JIebensko E.T. TeopeTudeckue OCHOBBI Nlepefadn HHpoOpMaImu: yaed. mocodbue Mocksa: Jlans, 2011
JI1.3 | Anekcees H.A. CynoBble MEKPOIIPOLIECCOPHEIE CHCTEMBI YIIPABICHUS: Cankr-Ilerepbypr: TMA
HIPOEKTUPOBAHUE U DKCILTyaTalHs um. aqm. C. O. Makaposa,
2002
JI1.4 |Xanobwn Huxomait OJEKTPOHHBIE U MUKPOIIPOLIECCOPHBIE CUCTEMBI yIpaBieHus cynoBelx | Mocksa: IIpocnekrt, 2010
EropoBuu, AjlekCeeB | 9HEPreTHUECKHX U HIICKTPOIHEPreTHUECKUX YCTAHOBOK: yuel. s
Huxkonait AuapeeBudy, |cTya. BeICIIL yue0. 3aBeieHU, oOydatomumxcs mo Hamnpas. 180404
KpeuioB Anexcanap "DKCILI. CYIOBOTO 3JEKTPOOOOPYI. U CPEICTB aBTOMATHKH"
IlerpoBuu
JI1.5 [Todman II. M., MHCcTpyMEHTHI IPOrpaMMUPOBAHUS IPOMBIIUIEHHBIX KOHTPOJLIEPOB. Kpacuosipck: Cubl'Y mm.
Kyznenos I1. A. CoDeSys: yuebHOe mocodue akagemuka M. @.
Pemmernéna, 2019
JI1.6 |Kapuanyn E. H., CoBpeMeHHBIC IPOMBIIIIICHHBIE KOHTPOJIJIEPHI: YIeOHOE mocoOre Kemeporo: KemI'VY, 2019
Kotnsapos P. B.
JI1.7 |Ilyxansckuii I'. 1., IIpoexTupoBaHue nHU(pPOBEIX YCTPOHCTB Cankr-IlerepOypr: Jlans,
Hosocensuesa T. 4. 2021
JI1.8 | Kyaunos 1O. 1., OCHOBBI COBpEMEHHOH HHHOPMATHKH Cankr-IlerepOypr: Jlans,
[Namenko @. . 2021
JI1.9 |Jlormuosa JI. H., [IporpamMmMupyembie KOHTPOJIIEPHI. SI3bIK peleiHO-KOHTAKTHBIX CXeM Mocksa: PYT (MUUNT),
AmntoHoB JI. A. LD u npueMsl IpUKJIQAHOTO IPOTPAMMHUPOBAHUS: yIeOHO- 2019
METOAMYECKOe Mocodue Al HanpasieHus noarotosku 27.04.04
«yHpaBJIeHNE B TEXHUIECKUX CUCTEMax», MPO(HUIIb
MHTEJUICKTyaJIbHOE YIPaBJICHNE B TPAHCTIOPTHBIX
cucreMax» (MarucTpbl) O4HOM (HOPMBI OOYUEHHS
7.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnaBue W3naTenbcTBO, O
JI3.1 |Kyznenos bopuc Mertoanueckue ykazaHHs K 1JaDOpaTOpHEIM paboTaM Mo Kypcam Hosocubupck: HI'ABT,
30cuMOBHY "MuxkpomnpoueccopHsie cpeactsa”, "MUKpONpoLecCOpHbIe CpeacTBa 2007
u cuctembl”" 1 "MUKpPOTIPOIIECCOPHBIE CUCTEMBI yIIpaBieHUs"
JI3.2 | AsepkoB K. B., [IporpamMMupoBaHre IPOMBIIIEHHOTO JIOTUYECKOT0 KOHTPOJLIepa: Owmck: OMI'VIIC, 2021
O6psBanuH A. B. y4e0HO-METOIMUEeCKOe TOCOOHE K BEIITOTHEHHIO KypCOBOTO IPOECKTA
8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYHEHHE JUCITUITJIMHBI (MO Y JIS)
Haznauenwue Ob6opynoBanue
YuebHas ayJAUTOpHS quis | AyoutopHas nocka, 2 mr.; Kommekr yde6HOM Mebenn; MynmsTuMmenuiiHoe 000pyIOBaHHE:
MIPOBEICHUS 3ansatuil | [Ipoektop (mepeHocHoit), dkpaH (ctaunonapusblif), IIK (mepenocHnoii); JlaGopaTopHble
JIEKLIMOHHOTO THIIA YCTaHOBKH: YHHBepcallbHble YCTAaHOBKM CO CMeHHbIMH mnanensmu (1-4), Hccnenosanue
HEYNPaBIAEMBIX CXEM BBIIPIMIICHHS TIEPEMEHHOTO ToKa, lVcciemoBaHms Tpex(pa3sHOTo IOy
YHOpaBISEMOrO0  THPHCTOPHOTO  BBIIPSIMHUTENsd, MccrmemoBaHus — TpEX(asHBIE  MOCTOBOM
TUPUCTOPHOH CXEMBl BBIIPAMICHUS MepeMeHHoro Toka; JlabopaTopHoe 0oOOpyHmOBaHUE:
Ocmmmnorpag DS1102E, 8 mr., [{udposoit mynstumerp ABM-4141, 4 mr., 'enepatop AWG-
4112, 4 mr., Hudposoit mmwumBonsTMeTp ABM-1164, 4 mrt., Ocmmmorpap MOS-620CH, 2
mr.; YyeOHo-HarmagHble mocobus: OCHOBHbIE MapaMeTpsl OWMNOJSPHBIX  TPaH3UCTOPOB,
YHMBepcanbHbIE M UMITYJIbCHBIE TIOJIyIPOBOJHUKOBBIE IUObI
JlabopaTopus AymutopHas nocka; Kommiekr yueOnoit mebemw; IIK (crammonapssni) 6 mr.; JlaboparopHsie
aBTOMATH3HPOBAHHOIO crenabl: @DyHKUUOHAIbHAs cxema »siekTponpuBoga FRS-520 - acuHXpOHHOrO [BUraTels
3JIEKTPONPUBOA C | KOpOTKO3aMKHYTBIM ~ poTopoM, @DyHKIMOHaNbHAasg cxema onekrponpuBoma FR-A-540 -
MHKPOIPOLIECCOPHBIM ACHHXPOHHOTO JIBUTaTels C KOPOTKO3aMKHYTBIM pPOTOpoM, CTeHJ OCHOBHBIX BCTPOEHHBIX U
YIIpaBJICHAEM - y4eOHas | CTIeIMaIbHEIX BCTPOCHHBIX (yHKIWMH, DyHKnHoHambHas cxema anektporpuBoma FRE-540 -
aymuTopusl I TPOBEACHHA | ACHHXPOHHOTO  JABUTATeNs C  KOPOTKO3aMKHYTBIM  poTopoM, DyHKIMOHANbHas CcXeMa
1a00PaTOPHBIX 3aHITHH cepponipuBoga MR-J2-10C-S100, Uccnenoanust pabotsl I[IJIK FX2n-32CCL ¢ mnanenbio
omeparopa; JlaboparopHoe obopynoBanme: CucTeMa reHepaTop—IIBHTaTeNh Ha OJHOM Baly, 3




wt., Ocumnorpag C1-93, Jlpuratens

VYueOHO-HUCCIIe[0BATENLCKAS

Kommnekr yuebHoil MmeOenu; MynpTuMeauiiHoe 000pyIOBaHHE: MPOEKTOp (CTAlMOHAPHBIN),

nabopatopus skpaH (crammonapusiii), IIK (mepenocHoit), TIK (cramuonapHsiii); JlabopaTopHbIe YCTaHOBKH:
«OnexkTpoobopynoBaHue u | Tpenaxkep mo pabore ¢ pobortamu, Tpenaxkep /st paboTH ¢ cHCTeMaMH 0e30IacHOCTH Ha Oase
aBTOMAaTHUKa» - ydebHas | nporpamMupyeMsix koHTpoiutepos (IIJIK), Tpemaxep mo paboTe ¢ HMHTENIEKTyalbHBIM pele,
aynurtopust  1ns mpoBeneHus | TpeHaxkep mo paboTe ¢ ycTpolicTBaMM IIIaBHOTO Iycka, TpeHaxkep s oOydeHus paboTe c
71a00PaTOPHBIX 3aHATHH mpeoOpa3oBaTeIIMH  YacTOTHl Pa3MYHOTO (YHKIMOHAIBHOTO Ha3HAUeHWs, TpeHaxep Ui
oOyueHust mo pabore ¢ cepBompuBOgaMu, TpeHaxkep s oOydeHms mporpammuposanuio [1JTK
(KOMITaKTHOTO, MOZIYJIBHOTO THMA), TpeHaxep «TexHuueckoe 3peHuey, TpeHaxep «laTauxm»
ITomemenne s | Kommnekr ydeOHol wmebenmu; ITIK — 1 mr., mnoakiroueHHbIX K cetd  "HHTepHeT" W
CaMOCTOSATETHHON paboTHI o0ecreynBalOUX  JOCTYIl B JJIEKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTENbHYI0 — Cpemy

YHuBepcurera




