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Metonndeckne yka3aHusl 1O BBIMOJIHEHUIO MPAKTUYECKUX PabOT pa3paboTaHbl HA OCHOBE paboueit
nporpaMMsbl yueOHo# nucuuiuinasl « THpopmaTukay.

ConepxaHue TMPAKTUYECKHMX pPabOT OPHUEHTHPOBAHO Ha IOATOTOBKY OOy4YaloUIMXCsl K OCBOEHMIO
POoQeCCHOHATBHBIX MOYJIEH MPOrpaMMbI TIOATOTOBKH CIIEIIHATICTOB CPETHETO 3BeHa Mo crienmanbHocty 13.02.11
TexHuueckast SKCIUTyaTalss ¥ OOCITY)KUBAaHUE SJIEKTPUUECKOTO M EKTPOMEXaHHYECKOro 00opyloBaHHs (IO
OTpacysiM) U OBJIAJICHUIO MTPO(eCCHOHANTBHBIMHA KOMITETEHIIUSIMU.



BBEJIEHUE

BaxHylo yacTe TeopeTHdyeckoil M Npo(ecCHOHAIBHOM NPaKTUYECKOW IOATOTOBKH CTYAEHTOB
COCTaBJISIOT IPAKTUUECKUE 3aHATHUS.

CoctaB M conepkaHHE MPAKTUUECKUX pabOT HalpaBlIeHbl Ha pealu3aluio JAeHCTBYIOLIETO
(benepalbHOTO  TOCYIAapCTBEHHOIO 00pa30BAaTEILHOIO CTaHAApTa CpEeIHEro MpoQecCHOHATIBLHOIO
oOpa3oBaHus.

Benymieid  AMIAKTUYECKOM — LENbIO  MPAKTHYECKUX — 3aHATHH  sABHserca  (OpMHUpPOBaHHE
IpopECCHOHATBHBIX MPAKTHUECKUX YMEHMH - YMEHHMH BBIIOJIHATH ONPEIEICHHbIE JEHCTBUS,
HEOOXO/MMBIE B TOCIEAYIOmEM B NPO(EeCcCHOHANBHOM NEsATEIbHOCTH IO 00ImenpodeccnoHaIbHbBIM
JUCLIUILINHAM.

B cooTBercTBUU ¢ paboueii mporpammont yueOHo qucuuruinabl « HGOpMamoHHbIe TEXHOJIOTHH B
po¢eCCHOHATILHOM AEATEIbHOCTI MIPEyCMOTPEHO MPOBEICHHE PAKTUYECKUX 3aHATHH.

B pe3ynbraTe ux BBINOIHEHUS, 00yUYaIOLIUICS 10JIKEH:

YMETh:

V1 nonb3oBarbcs MakeTaMy CHEUAIN3UPOBAHHBIX POTrPaMM JUIsl IPOEKTUPOBAHUS, pacyeTa u
BbIOOpa ONTUMAJIbHBIX TAPAMETPOB CUCTEM IIEKTPOCHAOKEHNUS;

V2 BBINOJHATH pAaCU€Thl JEKTPUUECKUX HATPY30K;

VY3 cozpaBaTh NPOEKTHYIO TOKYMEHTALMIO C UCIIOJIB30BaHNEM IIEPCOHAIIBHOTO KOMIIBIOTEDPA;

CopepxaHve NPAKTUYECKUX pabOT OPUEHTUPOBAHO HA MOJATOTOBKY CTYAEHTOB K OCBOCHHIO
npo(EeCCHOHATBHOIO  MOAYJIsSI OCHOBHOW NpodeccHoHanbHOM 00pa3oBaTeNnbHOM IMporpamMmbsl 110
CTIEMATBHOCTH M OBJIAJICHUIO TPOPECCHOHATLHBIMI KOMITETCHIIUSMU:

IIK 1.4. CoctaBisaTh OTYETHYIO JNOKYMEHTAIMIO IO TEXHUYECKOMY OOCIY)KUBAHHIO M PEMOHTY
AIEKTPUUYECKOTO U HJIEKTPOMEXaHUIECKOTO 000PYy10BaHUS;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOUCKA, aHAJIN3a U MHTEPIIpEeTalMi HH(pOpMauu 1
MH(}OPMAaLIMOHHBIE TEXHOJIOTUH JJIs1 BHIIOJHEHUS 3a/1a4 NPOPECCHOHATBHON JeSTEIbHOCTH;

BrIinonHenue cTy1eHTaMu NpakTHYecKuX padoT no yueOHoi nucuunianae «MHdopMamonHbe
TEXHOJIOTUH B MPO(PECCUOHAIBHOM JIeATEIbHOCTI HAMPABJIEHO Ha:

- 00o0IeHue, cucTeMaTH3alMo, yIriayOleHHe, 3aKperieHHe, pa3BUTUE M JeTaTU3alHIo
MOJIyYE€HHBIX TEOPETUUECKUX 3HAaHUHN M0 KOHKPETHBIM TeMaM yueOHOW JUCIUILINHBL,

- (dopMHpOBaHHE YMEHHMI MPUMEHSATHh MOJYYCHHbIE 3HAHUS Ha MpaKTHKe, pealn3aluioeJMHCTBA
MHTEJJIEKTYyaJIbHOM U MIPaKTUYECKON AESITETbHOCTH;

- (¢dopMHpOBaHUE U pa3BUTHE YMEHUI: Ha0JII0/1aTh, CPABHUBATh, COTIOCTABIIATh,aHAIM3UPOBATh,
JieNaTh BBIBOABI U 00O0OLIEHUS, OQPOPMIISTH PE3yJbTaThl B BHUJE TaONHUIL, CXEM, IPa(UKOB;

- pPa3BHUTHE AHATUTUYECKUX WHTEIUIEKTYaJIbHBIX YMEHUHN y Oy IyIINX CHEIUAINCTOB;

- BBIpa0OTKY NIpH PELIEHUU MMOCTABJICHHBIX 3a/1a4 NPOPECCHOHATBHO 3HAUMMBIX KaUeCTB,TAKUX
KaK CaMOCTOATEIbHOCTh, OTBETCTBEHHOCTb, TOUHOCTh, TBOpYECKAsi MHUIIUATUBA.

[IpakTuueckue 3aHATHS MPOBOJIATCS MOCTIE COOTBETCTBYIOIIEH TEMbI, KOTOpasi 00ecreynBaeT
HaJINYKME 3HAHUH, HEOOXOJUMBIX JJIsl €€ BBITOJIHEHHUS.

[IpoaomKUTENEHOCTD MPAKTUYECKOTO 3aHITHSI COCTABIIET HE MEHEE JIBYXaKaJIeMUYECKUX YacOB.
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METOANYECKUE YKA3AHUA

Tema 1. [Iporpammupyemsie norudeckue peiae ONI PLR-S.
[IpakTrueckas padora Ne 1
[IporpammupoBanme ocBemieHus moabesna sxxmnoro qroma B ONI PLR-S.
e padoThi:

BobinosinuB padory, Bel Oyaere:

VY1 nonb3oBarbcs NakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM JUIsl IPOEKTUPOBAHUS, pacuera u
BBIOOpA ONTUMAJIBHBIX TAPAMETPOB CUCTEM DJIEKTPOCHAOKEHNUS;

MarepunanbHoe obecrieyeHue:

[lepconanbHbIN KOMIBIOTEP, MOJKIOYSHHBIN K IJI00aNbHON CETH, METOANYECKHUE YKA3aHUAIIO

BBITIOJIHEHHUIO PAKTHYECKON PaOOTHI.

3ananmue:
Ocy1iecTBUTh NPOrpaMMHUPOBAHUE OCBEIICHHS TOABE3/1a KHUIIOTO 10Ma

HOpﬂIlOK BbINNOJTHCHUSA paﬁon:

1. ®aiin — Coznath — OyHKIHOHATBHAS 010K cxema (FBD)
2. N3 6ubnmotexu 6J0KOB HA paboUuyr0 00JIaCTh BEIHECTH MATH BXOJIOB, MATh BHIXOI0B
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3. N3 6ubnumorexu 6J10kOB Ha pabOUYyr0 00JACTh BEIHECTH TISITh AJIEMEHTOB 3aJepKKa
BBIKJIIOUEHHS
4. N3 6ubnmotexu 0710KOB Ha pabouyto 001aCTh BEIHECTH MAThH JOTMUYECKHUX DJIEMEHTOB MU
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5. C nomorsio kHonku A J{o6aButh koMMeHTapuii(F9), moanucate 351eMeHThI, 100aBUTh

IIeCTOM BXOI MU NPUHYAUTCIBHOI'O OTKIIFOUCHUA OCBCIICHUSA U 3JICMCHT Bcerna 0.
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6. I[BOI\/'IHLIM IICTYKOM MBIIIH 110 3JICMCHTAM 3aJICP7KKa BBIKJIFOUCHUS, YCTAHOBUTDL MTapaMETPhI
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7. C momomnsio kHonku Coenunenune(FS), COeAMHUTD AIEMEHTHI 110 00pa3ILy:
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8. Haxats xknonky Cumyssitop(F3)
9. Ecnn menknyTs JIKM no IlpuHyaurensHOMY BKIOYEHHIO OCBELICHMSI, CBET 3arOPUTCS HA
BCEX dTakaX, Ha JIaMIbl OcBeIIeHNs MPUXOAUT JOrn4ecKasl eqUHNIa(0OHa 0003HAYAETCS B IPOTpaMme

KpacHBIM 11BeTOM). Tak Kak 3JI€MEHT WM JAaeT Ha BBIXO/IE JOTHYECKYIO eAHHHUILY, €CITU XOTs Obl Ha OJIUH
BXOJI MPUXOHUT 1.

10.

mar|n  [Cw smammes o

11. [Ipu HaxkaTHU Ha 3JIEMEHT BXOJ Ha 2 3TaXK, CBET 3aropaercs Ha 2 u 3 3Taxe, a Ha | 3Taxe oH
racHer 4epe3 15 MuHyT.




®opMma npenocraBJieHus pe3yjbrara: cxema. Kpurepum oueHku:

O1ieHKa «OTJIMYHOY» BBICTABIISIETCS, €CJIA BBIITOJIHEHBI BCE 3aJaHUs TPAKTUYECKOTO 3aHATHS,
Jomny1ieHsl 1-2 Hego4YeTsl, UCTIPaBICHHbIE 10 TPEOOBAHUIO MPENO1aBaATENs.

OrneHka «XOpOII0» BBICTABISECTCS, €ClM paboTa BBHIMOJIHEHA B MOJHOM OOBEME, NOMYIIEHBI OIHA
ommOKka wuiau Ooyiee JBYX HEJAOYETOB IMPU BBINOJIHEHUU 3aJaHMs], HCIpPABIEHHbIE IO 3aMEYaHUIO
IpenojaBaTes.

OneHka «yA0BJIETBOPUTEJIbHO)» BBICTABIIACTCSA, €CJIM 33/JaHUS BBIIIOJIHEHBI HE B MOJHOM 00bEME,
JOMyIEeHb! 1-2 omMOKM MpU BBHIMOJHEHUH 33aJaHH, HO MPOAEMOHCTPHUPOBAHBI YMEHHUS, JOCTATOYHBIC IS
JalbHENIIIer0 YCBOCHHI POrPaMMHOI0 MaTepuaa.

OI.[GHKa CHCYAOBJICTBOPHUTCIILHO» BBICTABJIIACTCA, €CJIMW BBIIIOJIHCHO MCHCEC IMOJIOBUHBI 3aI[aHI/II71, HE
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE /U1 JAIBHEHUIIIET0 YCBOSCHHS MPOrPaMMHOI0 MaTepHara.



Tema 1. IIporpammupyemsie torudeckue pene ONI PLR-S.
[TpakTuyeckas padora Ne 2
[IporpammupoBaHue ynpaBieHuss OTKATHBIMU WIIM CEKIIMOHHBIMU BopoTamu B ONI PLR-S.
Lean padoTh:

Beinosinus padory, Bel Oyaere:

V1 nonp3oBaTbcs MakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM ULl IPOCKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepconanbHbBII KOMIBIOTED, MOAKIIOYCHHBIH K TT00aTbHON CETH, METOJUYECKUE YKa3aHUs 110
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
OCYHIGCTBI/ITI) HpOFpaMMI/IpOBaHI/IC ynpaBJICHI/ISI OTKAaTHBIMHU UJIN CCKIIMOHHBIMU BOpOTaMI/I

HOpﬂIlOK BbINNOJTHCHUSA paﬁDTBI .

Onucanue 3aa1a4u

OueHb YyacTO OTKAaTHBIE MJIM CEKIMOHHBIE BOPOTa CHAOXKAIOTCSA 3JIEKTPONPHBOAOM, YIIPABICHHE
KOTOPBIM OCYIIECTBIISETCSA MPU IMOMOIIM JIByX-KHOIIOYHOIO IyjibTa ympasieHus. HakaTtue KHOMOK Ha
KOTOPOM HampsIMyI0 WM 4epe3 KOHTAKTOP KOMMYTHUPYET MUTAaHUE HIEKTPOJBUTaTeNs, KOTOPBIH BKIIIOUEH
BCE BpEMsl, [T0Ka Ha)KaTa COOTBETCTBYIOIIAsl KHOMKA. Takoe pelieHre o4eHb POCTO B peaan3allii, OHAKO
He o0ecnieynBaeT HUKAKMUX 3alUT M (YHKUUH Oe3omacHOCTH Ui nepcoHana. Ilpeanaraemoe perienue
YcranoBka nporpamMMupyemoro jorudeckoro peiae ONI PLR-S B cucremy ympaBieHusi OTKaTHBIMU WM
CEKLIMOHHBIMU BOPOTaMHM, IMO3BOJISIET aBTOMATHU3UPOBaTh IPOLECC YNPaBIECHUs BOPOTaMU BOPOTaMH, a
TaKke 00ecreunTh HelocTaroue (pyHKINN 0€30MacCHOCTH, 3alUThl U IUarHOCTUKHN 000PYI0BaHMSL.
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VYhpasneHue BOpOTaMH C MCIIOJIB30BAaHUEM IMporpammupyemMoro jorudeckoro peire ONI PLR-S
OCYILIECTBIIIETCSA TAKXE IPU IMOMOIIM JIByX-KHOIIOYHOIO IyJbTa ympasieHus. [Ipm HakaTMM KHOIIKH
«OTKpBITH» 3aropaercs MpeaynpeANTENIbHAS JTJAMITIa WM BKIIFOYAETCs 3ByKOBOM CHTHAJ Hayasa JBHKEHHUS,
3areM yepe3 3 CEKyH/Ibl BKJIIOYAETCs IPUBOJL HA OTKPBITHE BOPOT. IIpH AOCTHKEHNH KOHEUHOTO TOJI0KEHHUS
U cpabaThbIBaHUSI KOHIIEBOTO BBIKJIFOYATENS] OTKPBITOTO MOJIOKEHHUS! MPOMCXOAUT OTKIIIOUEHHE IMPHUBOA.
3aKpbITUE BOPOT MPOMCXOAUT AHAJIOTMYHO IPU HAXKATUM KHOMKHU «3aKpbITb». OCTaHOBUTH JIBUKEHHE
BOPOT B JII00O MOMEHT MOXHO Ha)kKaTHeM Jit00Oi KHONKM Ha MyJbTe ynpaBiieHus: «OTKPBITb» WIH
«3aKpBITHY.

Jly1a 6€30MacHOCTH MPEIyCMOTPEH BXOJ OJIOKHPOBKH-OCTAHOBA IMEPEMEIIEHUsI BOPOT. ITO MOXKET
OBbITh, HAITPUMEP, ONITHYECKUN TaTUYUK HAJTMYUS 00BEKTa Ha JIMHUU BOPOT, MIIK HHOE YCIIOBHE OJIOKUPOBKH.
Taxoke NONOTHUTENBHO KOHTPOJIMPYETCA BPEMsl IBMKCHHMS BOPOT, M B Cllydae €ro IIPEBBIIICHUS,
INPOUCXOIUT OTKJIIOYEHHE TMPHBOAAa M Ha BCTpoeHHOM »dkpaHe wmoxayas LIIY otobpaxkaercs
COOTBETCTBYIOILIIEE COOOIIECHNUE.

®opma npenocTaBiaeHNus pe3yabrara: cxema. Kpurepun onenkn:

OneHka «0TJIMYHO» BBICTABIISIETCS, €CIIM BBIITOJIHEHBI BCE 3a1aHU TPAKTUYECKOTO 3aHATHSA,
JOonyIIeHsb! 1-2 HeloueThl, UCIIPaBICHHbIE 10 TPEOOBAHUIO MPENOJaBaTEs.

O1eHKa «X0poIIo» BBICTABIIAETCS, €CIM padoTa BBIIOJHEHA B MOJIHOM 00bEME, JOMYILIEHbI OIHA



omnOka wiu Oojee AByX HEIOYETOB IPH BBHINOJIHEHUM 3aJaHUs, WCIPABICHHBIE IO 3aMEUYaHMIO
IIPENnoaaBaTes.

OreHKka «yAOBJIETBOPUTEJIbHO» BBICTABISAECTCSA, €CIIM 33JaHUS BBIIIOJHEHBI HE B IIOJHOM 00BEME,
JOMYyIIEHbI 1-2 omMOKY NpyU BHINOIHEHUH 3a/1aHUM, HO MPOJIEMOHCTPUPOBAHbl YMEHUS,JOCTaTOUHBIE JUIS
JAJIBHENIIETO YCBOCHMSI IPOrPaMMHOI0 MaTepuaa.

OneHka «HEyJOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIM BBIIIOJIHEHO MEHEE MOJOBHMHBI 3aJjaHUi, HE
IIPOJEMOHCTPUPOBAHbl YMEHHUSI, JOCTATOYHBIE Ul JAJIBHEUIIETO YCBOCHUS IIPOrPaMMHOIO MaTepHala.



Tema 1. IIporpammupyemsie torudeckue pene ONI PLR-S.
[TpakTuyeckas padora Ne 3
[IporpammupoBanue ynpapiieHUs BbITSKHOM BeHTU e B ONI PLR-S
Lean padoThI:

Beinosinus patdory, Bel Oyaere:

V1 nonp3oBarbCs MakeTaMy CHENUAIN3UPOBAHHBIX IIPOrpaMM Ul IPOCKTUPOBAHUS, pacyeTa u
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
Ocy1ecTBUTh NPOrpaMMHUPOBAHUE YIIPABICHUS BBITS)KHOM BEHTUIISLUEH

HOpﬂIlOK BbINNOJTHCHUSA paﬁDTBI .

Ornucanue 3aga4mn

B mpocreiiiiem ciydyae nans ynpaBieHHsS BBITSHKHOW BEHTHIISALMEH HCIOIb3yeTCS KOMHATHBIM
TEPMOCTAT, KOTOpI)If/'I BKJIIOYA€T BBITSHKHOU BCHTUJIATOP IMpHU TIMPECBBIMICHUHW 3HA4YCHUA YCTAaBKU
TeMIeparypoil B momenieHud. JlaHHas cxema MpoOCTa, OJHAKO HE TMO3BOJSET HCKIIOYUTH padoTy
BCHTHUJISIIHU B CIIy4aC€ OTCYTCTBUA TaKkou HGO6XOI[I/IMOCTI/I, HaImpuMep, B HOYHOC BPEM: WJIM BBIXOJAHBIC 1HU,
9YTO B CBOIO Ouepellb BJIEYET MOBBIIICHHE PAcXol0B Ha sHeproHocurtenu. Ilpemnaraemoe pemenue C
MOMOIIBI0 TporpamMmmupyemoro Jsiorudeckoro peine ONI PLR-S MoxHO m1OBBICHTH 3()(PEKTHBHOCTH
YIPABICHUE BBITSKHBIM BEHTHJISITOPOM U TEM CaMbIM JOCTUYb 3KOHOMHHM pecypcoB. B mpemmaraemoit
nporpamMme BCHTHIIATOP TAKIKEC BKIIOYACTCA B 3aBUCHUMOCTU OT TEMIICPATYPHI IOMCIICHUA, HO BpEMA €ro
paboTHI ompeaensieTcs 3apaHee HaCTPOSHHBIM PACTICAHUEM.
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Anroput™m paboTsl mporpamMMbl Temmneparypa MOMEIIEHUS U3MEPSIETCS TAaTYUKOM C AKTUBHBIM
BbixozoM (0..10B), koTophlif MOJKIIOUEH K TMEPBOMY YHHBEPCAIbHOMY BXOLY MPOrpaMMHUPYEMOTO
noruueckoro peixe ONI PLR-S. M3mepeHHoe 3HaueHHe TeMIepaTypbl MaclITabupyeTcs U CpaBHUBAETCS C
MTOPOTOBBIMU YCTaBKaMHU BKJIIOYCHHSI W BBIKJIFOUCHHUS, 3aJJaHHBIMH B Ooke moporoBoro Tpurrepa BOOI,
KOTOpPbIE MOXHO WM3MEHATh IPU MOMOIIM IAHENIN, WHTerpupoBaHHoi B monyns LIITY ONI PLR-S. B
3aBUCUMOCTH OT pe3yJbTara CPAaBHEHUS MPOUCXOAWUT BKIIOYEHUE WM OTKIIOYEHHE BBITSHKHOTO
BEHTUJIATOPA.

JIONOMHUTENBHO MPENYCMOTPEHBI BO3MOKHOCTH PYYHOIO YIPABIECHHS W YIPABIEHUE IO
pacniucanuio. Bo Bropom ciydae paboTa BBITSXKHOIO BEHTHJISTOpPA BO3MOXKHA TOJBKO B 3aJ[aHHBIE B
pacnucaHuy MPOMEXYTKH BPEMEHH, YTO IIO3BOJISIET OTKJIIOYATh BEHTUISILIMIO, HAIIpUMeEp, B Hepabouue JHH.
PaGora BeHTMISATOpa KOHTpOIHpyeTcs depe3 Bxoj oOparHoit cBsizu 1004 u B ciiydae HECOOTBETCTBHUS
CUTHAQJIOB YIPABIECHUS U OOpaTHOH CBA3M (OpPMHUpPYETCS CUTHAJI aBapUM, KOTOPbIM OTOOpaskaeTcs Ha
BCTpoeHHOM auctuiee. [Ipu HOopmanmbHON paboTe, Ha OUCIIee OTOOpa)kaeTcs TEKylas TeMiepaTrypa U
3HAYCHUS 3aJaHHBIX yCTAaBOK.

®opma npenocTaBiaeHus pe3yabTara: cxema. Kpurepun onenku:
OneHka «0TJIMYHO» BBICTABIISIETCS, €CIIU BBIITOJIHEHBI BCE 3alaHUs TPAKTUYECKOTO 3aHATHSA,
JOMyIIeHb! 1-2 HeloueTsl, UCIIPaBICHHbIE 10 TPEOOBAHUIO MPENOJaBaTEs.



O1eHKa «X0poIIo» BBICTABIIAETCS, €CIM paboTa BBINOJIHEHA B IOJHOM 00BEME, JOIYLIEHB! OJlHA
omnOka iy Oojee JAByX HEIOYETOB MPH BBHIMOJIHEHUHM 3aJaHUs, HCIPABICHHbIE IO 3aMEYaHHIO
IperoiaBaTeds.

OreHka «yJA0BJIETBOPUTEIbHO» BBICTABISCTCS, €CIIM 33JaHUS BBINOJIHEHBI HE B MTOJHOM 00BEME,
JONYLIEeHb! 1-2 OmMOKK NPH BBIIOJHEHNH 33aHUHN, HO IIPOJIEMOHCTPUPOBAHbl YMEHUS, JOCTATOUHBIE IS
JaJIbHENIIET0 YCBOEHMSI IPOrPaMMHOI'0 MaTepuaia.

O1eHKa «HEeyAO0BIETBOPUTEILHO» BBICTABIISAETCS, €CJIM BBINOJIHEHO MEHEE ITOJIOBUHBI 3a/1aHUil, HE
IIPOJEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOUHBIE Ul JAJIbHEUIIET0 YCBOSHUS IPOrPaMMHOI0 MaTepHaia.



Tema 1. IIporpammupyemsie torudeckue pene ONI PLR-S.
[Tpaktuyeckas padora Ne 4
[IporpammupoBanue ynpasieHuss HacocHoi mapoit B ONI PLR-S.
Lean padoTh:

Beinosinus patdory, Bel Oyaere:

V1 nonp3oBaTbcs MakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM ULl IPOCKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM DIIEKTPOCHAOKECHHUS;

MarepuasibHoOe o0ecrieueHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3ananue:
Ocy1iecTBUTh NPOrPaMMHUPOBAHKE YITPABICHUSI HACOCHOU Mapoit

HOpﬂIlOK BbINNOJTHCHUSA paﬁDTBI .

VYipasieHue HaCOCHOM IMapou
Onucanue 3a1a4u
st obecniedenust OecriepeOOMHON MUPKYISIUN TEIUIOHOCHTENSI B CETSIX OTOIICHHS BO MHOTHUX

Clly4asiX yCTaHaBIUBAIOT HACOCHYIO Mapy, BMECTO OJMHOYHOTO HAcOCa, YTOOBI BBIMOJHUTH YCIIOBUE
Hanuuus pesepsa. [Ipu 3TOM Hepenko Ha OAMH LUPKYJISALHUOHHBIM KOHTYpP IPEILYCMOTPEH OIHMH BBIXOJ
yIpaBJIeHHUs] HACOCaMHU, a MEPEKII0UYEeHNEe HACOCOB OCYIIECTBIsAeTCs BpyuHyto. [Ipemnaraemoe perienue
YcranoBka mporpammupyeMoro Jorudeckoro perne ONI PLR-S B menp ympaBiaeHust MO3BOJISIET
ABTOMAaTU3HPOBATH MPOLIECC NEPEKITIOYEHHSI C OCHOBHOIO HA PE3EPBHBII HACOC B ClIydae aBapHvH, a TAaKKe
o0ecrnevnTh aBTOMaTUYeCKOe Yepe0BaHNEe HACOCOB JJIsi PABHOMEPHO pacIpeieleHHs] HapaboTKu.

Anroput™ paboThl IPOTPaAMMBI

[Ipu nonyvyenunn curnana «Ilyck» IpoucxoauT 3amyck rnepBoro Hacoca. B ciydae ecnu B TeueHuu 5
CEKYH/JI HET MTOATBEPKJAI0OLIET0 CUTHAJIA C PEJIe TIOTOKA, IPOUCXOJUT 3aIlyCK BTOpPOro Hacoca. Eciu e u B
3TOM cllydae pesie IOToKa He 3a(UKCHPOBAJIO IBH)KEHUE TEINIOHOCUTENS, TO (popMUpyeTCs CUTHAT O01Iei
aBapuM, JaJbHEHIINEe MONBITKA MycKa OJIOKHpYIOTCs. B ciyuyae HopMmasibHOM pabOThl, CMEHa HAacOCOB
IIPOMCXOAUT Yepe3 BPEMEHHOM WHTEPBAJI 3aJaHHbIl Ipu HacTporke. Ilpum sTomM onmmH Hacoc
OCTaHaBJIMBACTCS M OJHOBPEMEHHO C HUM 3aITycKaeTcsi BTOpoil. Bo Bpemsi paboThI Ha BCTPOEHHOM JHCIIIee
0TOOpaXkaeTcs OTCYET BPEMEHHU JI0 OYEPEHONM CMEHBI HAcOCOB, OO cOOOIeHue 00 aBapuul TpH ee
HaJINYHH.

®opma npenocrapieHus pe3yabrara: cxema. Kpurepum onenku:

OneHka «0TJIMYHO» BBICTABIISETCS, €CIU BBIIIOJIHEHBI BCE 3a/1aHUs IPAKTUYECKOTO 3aHATHS,
JomnyIIeHsl 1-2 HeoYeThl, UCTIPaBICHHbIE 110 TPEOOBAHUIO MPEIOIaBaATENs.

O1eHKa «XOPOIIO» BBICTABIIACTCS, €CIM padoTa BBINOJIHEHA B MOJHOM 0OBEME, JOIMyIIEHBl OJIHA
omunOKka uiau Ooyiee JBYX HEIOYETOB NPU BBHIMOJIHEHUM 3aJaHHs, HCIpPABIEHHBIE IO 3aMEYaHHIO
IpenojaBaTes.

OrneHka «yA0BJIETBOPUTEJIbHO) BBICTABIIAETCS, €CJIM 3a/laHUS BHIMIOJHEHBI HE B MOJHOM 00beMe,
JOMyIIeHb! 1-2 OmMOKH NPH BHIOJHEHNUH 33J]aHUui, HO TIPOIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE IS
JalbHENIIero YCBOSHHsI POrpaMMHOI0 MaTepuaa.



OHCHKa «HCYAOBJIECTBOPUTECIbHO» BBICTABJISICTCA, €CJIM BBIIIOJTHCHO MCHCEC IMOJIOBHUHEI SaHaHHfI, HE
MPpOACMOHCTPHUPOBAHBI YMCHUS, TOCTATOUYHBIC JIJIS JaTbHEHIIETO YCBOCHUA NPOTPpaMMHOI'O0 MaTCpurajia.



Tema 1. IIporpammupyemsie torudeckue pene ONI PLR-S.
[TpakTuyeckas padora Ne 5
[IporpammupoBanue ynpaieHus padoroit ceetodopa B ONI PLR-S.
Lean padoTh:

Beinosinus patdory, Bel Oyaere:

V1 nonp30BaTbCs MaKeTaMy CHENUAIN3UPOBAHHBIX IPOTPaMM JUIsl IPOCKTUPOBAHUS, pacyeTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMIBIOTED, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
Ocy1iecTBUTH MPOrpaMMHUPOBAHUE YIIPABJICHUS CBETOHOPOM

IMopsiiok BbINOJIHEHUS PA0OTHI:

AJuroputm padoTbl cBeToopa

Ceerodop paboraet B 1ByX pexxkumax «Jlerbp» u «Houby

Pexum «/lenb» neiicTByeT ¢ noHeaenbHuKa o Bockpecenbe ¢ 06:00 go 01:00
Pexum «Houb» neifictByeT ¢ noHenenbHuKa 1o Bockpecense ¢ 01:00 1o 06:00
Pexum «JleHb»

e KpacHblii cCUTHaJ BKJIIOUEH B TEUCHUH 8 CEKYH/]T

* KpacHbIi ¥ )KENThI CUTHAJIBI BKJIIOYEHBI B TEUEHUU 2 CEKYH/I

* 3eJICHBIN CUTHAJI BKJIIOYEH B TEUCHUU 8 CEKYH/I

e Muratomuii 0,5 cek. Bk, 0,5 cek. BBIKII. 3€J€HbIN CUTHAT pab0TaeT B TEUEHUU 2 CEKYH/T
* JKenThIil cUTHAM BKJIFOUEH B TEYCHUH 2 CEKYH/T

e [ToBTOp nukia ¢ nml

B pexume «Houb» xenThIil CUTHAN MUTAET ¢ YacTOTOM 1 cek. BKI. 1 CeK. BBIKII.

®opma npegocTaBienus pe3yabrara: cxema. Kpurepuu onenkn:

OHCHKa «COTJIMYHO» BBICTABJIACTCA, €CJIU BBIITOJHCHBI BCC 3aIaHUA TPAKTUYCCKOT O 3aHATHUAA,
AomyIieHs! 1-2 Heo4eThl, UCTIPaBICHHBIE TI0 TPEOOBAHHIO MPEOAaBaTEIs.

O1rleHKa «XOPOIL0» BBHICTABISCTCS, €CIM paboTa BBIMOJHEHA B IMOJHOM 00bEeMe, JIOMYIICHBI O/IHA
ommOKa WM Ooyee JABYX HEIOYETOB IIPU BBHINOJHEHWW 33JaHUs, HMCIPABICHHBIE IO 3aMEUaHHIO
Ipero1aBaTels.

O1reHKa «yA0BJIETBOPUTEIbHO» BBICTABIISACTCS, €CIHM 33JaHUs BBHIIIOJIHEHBI HE B ITOJIHOM O0BEMeE,
AONMYIICHBI 1-2 ommbOku IIPpH BBIITOJTHCHUN SaﬂaHHﬁ, HO IMPOAEMOHCTPUPOBAHBI YMCHUA, JOCTATOYHBIC JJI
JaJbHEHIIEr0 yCBOCHUS IPOrPaMMHOT0 MaTepHala.

O1leHKa «HEYIOBICTBOPUTEIHHO» BBICTABISICTCS, €CJIM BBHIIIOJIHEHO MEHEE MOJIOBUHBI 3a/IaHHM, HE
NPOJIEMOHCTPHUPOBAHBI YMEHHUSI, JOCTATOUHBIC JUTS AaJbHEHINIEr0 YCBOCHUS IPOrPaMMHOTO MaTepuala.



Tema 1. [Tporpammupyemsbie orndeckue peine ONI PLR-S.
[TpakTuyeckas padora Ne 6
[IporpammupoBanue ynpaBieHUs MEIIAIKON 111 Mojioka U ciiuBok B ONI PLR-S.
Lean padoTh:

Boinosinus padorty, Bel Oyaere:

VY1 nonp30BaTbCs MakeTaMy CHENUAIN3UPOBAHHBIX IIPOTrPaMM Ul IPOCKTUPOBAHUS, pacyeTa u
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
Ocy1ecTBUTh MPOrpPaMMHUPOBAHKE YIIPABICHUE MEITAIKOM JI7I1 MOJIOKA U CITUBOK

IHopsinok BbINOJHEHUs PadOTHI:

DJIeMeHTBI YIIPaBJeHHUs H HATPY3KHU.

HL1 — [surarens BKJI

HL2 — Curnanusanus

SA1 — Pexxum paboTsl « ABTO/PyuHO»

SA2 — [IpsiMmoe ynpaBiieHue

SB1 — ABToMar 3aniuThl JBUTATEIs

SB2 — Copoc aBapuu

SB3 — KoHTpoib aBapuitHOW CUTHANIU3ALINN

AJTopuT™M padoThl CHCTEMBI.

C nomouipio NepeKIIoyaressi pexUMOoB padOThl MOKET ObITh BIOpaH aBTOMATHUECKHUI pexXUM UITU

PEXHUM HEMOCPEACTBEHHOIO YIIPaBJICHNUS.

HeucnpaBHOCTH CUTHATU3UPYIOTCS C TIOMOILBIO JIAMIIBI.

Ecnu nepexitoyarens SA1 pexxuMoB pabOThl HAXOAUTCS B MOJIOKEHUH «ABTOMAaTHKa», TO MELIalKa
HL1 3amyckaercs HeMeIIEHHO.

ABTOMAaTHYECKUI PEXUM O3HAYAET, YTO MEIIAJIKA BKJIIOUAETCS M BBIKJIIOYACTCS Y€pe3 3a/laHHbIE
uHTEepBaJibl BpeMeHu (15 cekyna BkitoueHa, 10 cekyHp - maysa).

Memanka paboTaeT ¢ 3THUMU HMHTEpBaJaMH, MOKa MEepeKiouareiab PeKUMOB paboThl He Oyner
nepeseneH B nosnoxenrne BBIKIJIL.

IIpu BBIKIIFOYEHHOM peXUME «ABTOMAaTHKa» U BKIIOYEHHOM pexume «lIpsmoe ympasinenue» SA2
Meniajnka paboTaer 6e3 yuera HHTEpBaJIOB BPEMEHH.

IIpu cpabarpiBaHUM aBTOMAaTa 3allUTHl JBUTaTens SB1 akTUBU3UPYIOTCA J1aMIa CUTHAJIM3AMU O
HencnpaBHocty HL2.

WHTepBaibl, ¢ KOTOPHIMU BKJIIOYAETCS JIaMI1a HEMCIIPABHOCTEHN, YCTaHABIMBAIOTCA Ha 3 ceKyHabl (3
cexyHbl BKJL./3 cekynast BBIKJL.).

ABapuiiHBIN CUTHAJT MOXET OBITh IPEPBaH C MOMOIIBI0 KHONKK cOpoca SB2. Eciu HencnpaBHOCTH
yCTpaHeHa, TO CUTHaJIbHAs Jamna cOpachiBaeTcCsl.

C nomompto kHONKH SB3 «KoHTposb aBapuiiHOM CUTHAIN3ALUN») MOKHO IIPOBEPUTH CUTHAJIBHYIO
Jamimy.

Oyuknwst 1. Pexxum «Apromaruueckuiny BKJI SA1 — asurarens Britouen HL1 BKJI 6e3 BpemMeHHBIX
3aJIepaKeK.

Oynkuus 2. Pexxum «ABromarnueckuit»y BKJI SA1 — nsurarens HL1 BKJI 15 cekynn — 10 cexyna
nay3a, 3aTeM LIUKJI TOBTOPSETCS.

®ynkuust 3. BbIKJI pexxum «Apromarnueckuii» SA1, BbIKJI pexxum «IIpsimoe ynpasnenue» SA2 —
nsurarenb He Bpamaetcs HL1 BBIKJI.

Oynkuus 4. BBIKJI pexum «ABromarnueckuit» SA1, BKJI pexum «lIpsimoe ynpasnenne» SA2 —
nBuratenb padoraer 6e3 may3 HL1 BKJIL.



Oynkiusa 5. BBIKJI pexum «ABromarndeckuit» SA1, BKJI pexum «IIpsimoe ynpasienue» SA2,
BKUI aBromar 3amutel SB2 — neurarens ocrananuBaercs HL1 BBIKJI, HL2 curnanusupyer « ABapus» 3
cexkynasl BKJI/3 cexynast BKJIL

@ynkuust 6. BbIKJI pexum «Apromarnueckuit» SAl, BKJI pexxum «llpsmoe ynpasnenue» SA2,
BKIJI aBromar 3amutsl SB2 — npurarens ocranaBiuBaercss HL1 BBIKJI, HL2 curnanusupyet «ABapus» 3
cexynasl BKJI/3 cexynast BKIIL. Iocne ormyckanus SB2 npurarens ne 3amyckaercs HL1 BBIKJI, HL2
curHaymsupyet «ABapus» 3 cekynasl BKJI/3 cexynast BKIIL.

@ynkuust 7. BBIKJII pexum «Apromarnueckuit» SAl, BKJI pexxum «llpsmoe ynpasnenue» SA2,
BBIKJI curnan «ABapusi» SB1, copoc curnanuzanuu SB2 — curnanu3zanus Beikirodaercs HL2 BBIKII.

@ynkuus 8. BbIKJI pexum «Apromarnueckuin» SAl, BKJI pexxum «llpsmoe ynpasinenue» SA2,
BKJI curnan «ABapus» SB1, cOpoc aBapum BKJI SB2 — nBurarens He 3amyckaercs HL1 BBIKIJI,
curnanuzanus padoraer HL2 3 cexynast BKJI/3 cexynast BKJI

Oyuknust 9. BKII pexxum «ABromatnueckuit» SA1, Haxars u otiryctuth SB1, BKJI cOpoc aBapun
SB2 — cucrema paboraer B pexume «Apromarnueckuitn» asurarens HL1 BKII 15 cexynn — 10 cexynn
ray3a, 3aTeM LUK TOBTOPSETCA.

Oynkuus 10. B mo6oMm pexxume Haxxath « KoHTposb aBapuitHON curHanuzanum» SB3 — Bkirodaercs
HL?2 ne mensis pexxuma pabOThl CUCTEMBI.

®opMma npeaocTaBIeHHs pe3yabTaTa: cxema.

Kpurepun oneHku:

OneHka «0TJIMYHO» BBICTABIISIETCS, €CIM BBIIIOJIHEHBI BCE 3a/1aHUs IPAKTUUYECKOTO 3aHATHUS,
JonyIeHsl 1-2 HeloueTsl, UCIIPaBIEHHbIE [0 TPEOOBAHUIO MPENoJaBaTesl.

O1eHKa «X0pOII0» BBICTABIISACTCS, €CIM pabdOoTa BBIMOJIHEHA B MOJHOM 0OBEME, JOIMYyIIEHB OJHA
omnOka uiu Oojee JAByX HEIOYETOB IPH BBHINOJIHEHUM 33JaHUs, WCHPABICHHbIE IO 3aMEYaHMIO
IpenojaBaTes.

O1eHKa «yAOBJIETBOPUTEIbHO» BBICTABISAECTCS, €CIIM 33JaHUS BBINOJHEHBI HE B MTOJHOM 00BEME,
JOTYyIIEHbI 1-2 omMOKY NpyU BHINOIHEHUH 33JaHUN, HO MPOJIEMOHCTPUPOBAHbI YMEHUS,JOCTaTOUYHBIE JUISI
JAJIbHENIIETO YCBOEHMSI IPOrPaMMHOI0 MaTepuaa.

OneHka «HeyJOBJIETBOPUTEIHHO» BBICTABIISIETCSI, €CIIM BBINOJIHEHO MEHEE MOJIOBUHBI 3aJaHUi, He
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE JUIsl TAJIbHEUILIEr0 YCBOEHUS TPOrPaMMHOTO MaTepHaia.



Tema 2. [Iporpammupyemsie norudeckne peiae Owen Logic.
[TpakTuyeckas padora Ne 7
[IporpammupoBanue ynpasieHus ocsemenneM B Owen Logic.
Lean padoTh:

Beinosinus patdory, Bel Oyaere:

V1 nonp30BaTbcs NakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM ULl IPOCKTUPOBAHUS, pacuyeTa u
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMIBIOTED, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3ananue:
Ocy1ecTBUTh MPOrpaMMHUPOBAHKE YIIPABICHUSI OCBEIICHUEM C HcToiib3oBaHueM [1JIP

Ilopsinok BbINOJHEHHs PadOTHI:

Cucrema 107KHA YIIPaBIIATh BHEIIHUM M BHYTPEHHUM OCBELIEHUEM )KUJIOTo 1oMa. B TeMHOe Bpems
CYTOK CUTHAJIM3UPOBATh O NpUOIMKeHUH jrofeil. Yepes curnanuzaTop nepeMenieHtsi 1 KOHTaKT TPEBOTU
BKJIIOYAETCsI BHEIIHEE U BHYTpPEHHEE OCBellleHUe. BHellHee ocBeleHHe pas3/ielleH0 Ha TPU HMCTOYHHUKA
(Buemnee ocsenienue 1, Buemnee ocemenue 2, Buemnee ocsemnienue 3).

J1st Ka)KJ10TO MCTOYHHUKA MCII0JIb3yeTCsl COOCTBEHHBIN curnanusarop nepemenienus (Curnanuzarop
nepemenienus 1, Curnanuzarop nepemerienus 2, CUrHaIu3aTop nepemereHus 3).

Ecnu Ha ompeneneHHOM HHTEpBajie BpPEMEHM CpadaThlBae€T OAMH M3 3TUX CUTHAJIM3aTOPOB, TO
COOTBETCTBYIOIIIEE BHEIIIHEE OCBEILEHUE BKIItOYaeTCsl Ha 20 CeKyH.

Junana3oH BpeMeHH padoThl cucteMsl ¢ 17:00 10 07:00 u ToIbKO B TEMHOE BpeMsI CyTOK, I10 CUTHATY
oT (oto pene. Ha KOHTaKT TpeBOrM MOJKIIIOYEH YETBEPTHIM CHUTHANIM3ATOp IMEpPEMELEHUs, KOTOPbIN
HE3aBHCHMO OT BPEMEHH U TEMHOTBI BKJIFOUAET BCE TPU BHEIIHUX OcBelleHUs Ha 20 CeKyH/.

BHeluHue UCTOUHUKH OCBeLIeHMs BKIIto4atoTesa Ha 10 cekyH uepe3 oOLuii CUTHAIU3aTop TPEBOTH.
Ilociie OTKIIIOYEHHs BHEIIHETO OCBEIEHUS HAa 5 CEKyHJ BKIIOYAETCs BHyTpeHHee ocsenieHue. llo
CUTHajaM OT JI000ro CHTHajau3aTopa IMEpeMEIIeHHs M KOHTAKTa TPEBOTM BHYTPEHHEE OCBEIICHHE
BKJIOYAeTCs Ha 15 cekyH1 HEMENJIEHHO.

Oyukuus 1. [loctynnenue curnana ¢ curnanuzarop nepementenus 1 nocie 17:00 u go 07:00 B
TeMHOE BpeMs cTOK — Bkitouenue ncrounuka 1 HL1 na 20 cexyna.

Oynkuus 2. [loctynnenue curnana ¢ curanusarop nepemettenus 2 nocie 17:00 u go 07:00 B
TEMHO€ BpeMs CTOK — Briitouenne ncrounuka 2 HL2 na 20 cexyHa.

Oynknus 3. [loctynnenue curnana ¢ cursanusarop nepememienus 3 nocie 17:00 u go 07:00 B
TEMHO€ BpeMs cTOK — Bxurtouenne ncrounnka 3 HL3 Ha 20 cexyHz.

Oyukuus 4. [Toctynnenue curnana tpesoru SB4 B mo00e BpeMs CyTOK U HE 3aBUCHUMO OT
ocsemeHus — Bkmouenne HL1, HL2, HL3 ogHoBpemeHHO Ha 20 ceKyH[.

Oynknus 5. B nepuoz ¢ 17:00 7o 07:00 B TeMHOE BpeMs CTOK TTOCTYIIA€T CUTHAJ C OOIIH
cUrHanusaTop Tpesoru SB5 — BkiroueHue Bcex BHEIIHMX MCTOUHUKOB OcBeleHus Ha 10 cekyHA.

Oyukuus 6. [Tocne oTkiaroueHus BHemHero ocsemienus (ogaospemenno HL1,HL2,HL3) — HL4
CBETUT elI€ 5 CeKYH[I.

®ynknusa 7. [Ipu nocryrmiennn curnana ¢ SB4 n SB1 onnoBpemenno — HL4 BxiroueH Ha 15

cekyHn. 41

Oyukius 8. [pu nocrtymenuu curnana ¢ SB4 u SB2 ongnoBpemenno — HL4 Bkitouen Ha 15
CEKYyH[I.

Oyukius 9. [pu noctymnenuu curana ¢ SB4 u SB3 ognospemenno — HL4 Bkitouen Ha 15
CEKYyH[I.

Oyukiusa 10. OTcyTcTBHE peakliu CUCTEMBI B CBETII0€ BpeMs cyTok u B iepuon ¢ 07:00 mo 17:00
KpOME OT 0OIIero CUrHaia TPEBOTH.
Oyukiusa 9. Pexum «Houby» cHsiTHe curHana ¢ SA1 — BBIKIIFOUEHHE UCTOYHHUKA CBETA 4-rpyniibl



Oynkius 10. Pexxum «Houb» curnan ¢ SB1 — BkimtoueHre Bcex rpyni HCTOYHUKOB CBETa Ha 5
CEKyH/]I.

dopMma npeaocTaBIeHHs pe3yabTaTa: cXema.

Kpurepun onenku:

OneHka «0TJIMYHO» BBICTABIISIETCS, €CIIM BBIIIOJIHEHBI BCE 3a/1aHUS TPAKTUUYECKOTO 3aHATHUS,
JOTYIIEeHBI 1-2 He0YeThl, HCTIPABJICHHBIE 10 TPEOOBAHUIO MPETOIaBATEIS.

OneHka «X0poILIo» BBICTABISIETCS, eclu padoTa BBINOJIHEHA B MOJHOM 00BbEME, JHOMYIIEHBI OJHA
omumOKka wiu Ooyiee JBYX HEIOYETOB NPH BBHINIOJHCHHH 33JaHUs, HCIPABICHHBICE MO 3aMEYaHUIO
npernojaBaTe’s.

OrneHKa «y/A0BJIETBOPUTEIBLHOY BBICTABIISCTCS, €CIIA 33/IaHUS BHITIOJHEHBI HE B TIOJHOM 00BEMe,
JOMYIIEHb! 1-2 omuOKY Npyu BHIMOIHEHUH 33/1aHU|, HO MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JIS
JaIbHENIIEro YCBOCHHS IPOrPaMMHOT0 MaTepHara.

OueHKa «HeyI0BJIeTBOPHTEIbHO0» BbICTABIISIETCS, €CJIM BBIIIOJHEHO MEHEE MOJIOBUHBI 33JJaHUM, HE
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC ISl TaJIbHEUIIIEr0 YCBOCHUS TPOrPaMMHOTO MaTepHaia.



Tema 2. [Iporpammupyemsie torndeckue peiae Owen Logic.
[TpakTuyeckas padora Ne 8
[TporpaMMupoBaHue yIpaBiIeHUs: ypoBHEM BObI B Oake B Owen Logic.
Lean padoTh:

Beinosinus patdory, Bel Oyaere:

V1 nonp3oBaTbcs MakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM ULl IPOCKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAJIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
Ocy1ecTBUTh IPOrpaMMHUPOBAHUE YIIPABJIEHUE YPOBHEM BOIbI B Oake

HOpﬂIlOK BbINNOJTHCHUSA paﬁDTBI .

VYnpasieHue ypoBHEM BOJIbI B Oake
dyHKUMOHANBHAs cxema nporpammupyemoro peie OBEH I1P110:
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Jloruka pabotsl nporpammupyemoro pesne [IP110 onpenensiercs nonap3oBaTeneM B mpolecce
nporpaMMupoBanus ¢ nomonibio cpeasl «OWEN Logic».

Texnu4yeckue ycjoBus

HeobOxonuMo peanu3oBaTh cHUCTEMY YIIpaBJICHUs 3amojiHEHHWEM Oaka BojoW. BrlmonHeHnue
OTAENbHBIX (PYHKIMII onpeaenseTcs COCTOSIHUEM AaTYMKOB YPOBH, HEKOTOPBIX (DYHKIIMI — ONEepaToOpoOM.
JlomkHa OBITH CBETOBAsI MHIMKALIMS TEKYIIETO COCTOSHUS CUCTEMBI.

ANTropUTM ynpaBiIeHUs COCTOMUT B cieayrouieM. Mimeercs Tpu naTdyMka, ONPENEISIIOIIMX TEKYIINUN
YpOBEHb BOJIbI B 0ake: BepXHHM, cpeauuil n HuxHUN. Kaxapiil gatuuk cpabatbiBaeT (BbIIa€T HA BBIXOJIE
YPOBEHB JIOTUUECKOM €TMHUIIBI) IPU IPEBBILIEHUH BOJOW COOTBETCTBYIOIIETO YPOBHH.

PyuHoe ynpaBieHue ocyecTBIseTcs ¢ TOMOIIbIO ABYX KHOMOK: «Ctapt» 1 «Ctomy». Korga 6ak myct
(YpOBEHD BOBI HUKE HMIKHETO TATYUKH YPOBHSI), TOJKEH IIOCTOSIHHO TOPETh KPAaCHBIM MHAMKATOP, KOrAa
TIOJIOH (BBIIIE BEPXHET0) — IMOCTOSIHHO 3€JIeHbIN. Benercs ynpasienrue AByMsl HACOCAMH.

3amyck HAacocOB pa3pelleH, eciu 0ak He MoJoH (YpOBEHb BOJBI HMKe BepxHero). Ecimm mpu
HaxaTuu KHONKU«CTapT» ypoBEHb BOJbI HUXKE CPEIHET0 — 3aIycKaroTcsl 00a Hacoca, eCiM MpU HaXaTUH
KHOIIKHA «CTapT» ypOBEHb BOJBI BBIILIE CPEJHETO — 3aIyCKAETCs OJUH HAacoOC.

BxiroueHrne HacocoB COMPOBOXKIAETCS MHUTaHUWEM 3eleHoro muaukartopa. [Ipu 3anomHeHuu Oaka
(YpoBeHb BOJBI JOCTHTHET BEPXHETO YPOBHS), HACOCHI aBTOMAaTHYECKU BBIKIIOYaioTca. Ecnu Oak mycT
(YpoBEeHb BOJBI HUYKE HUKHETO YPOBHS) BBIKJIFOUUTH HACOCHI HaXKaTueM KHONKH «CTOI HeNlb3sl.

IIpumep co3nanus nporpammsl B OWEN Logic

Jna peanuzanuy TaHHOW 3a7ja4d YIIPABJIAIOIIANA aBTOMAT JIOJKEH UMETh IISITh JUCKPETHBIX BXOJI0B
U YEThIpEe pPeICHBIX BbIX0A. [[J1s1 pereHns oCTaBIEHHOM 3a1a4i IPUMEM CIIEAYIOINE PELICHUS.

JlaTuk HUKHErO YPOBHS BO/bI B 0aKe MOAKIIOYMM K BXoxy I1, qatumk cpegHero ypoBHs — K BXOIY
12, natuuk BepxHero ypoBHs — k Bxoay [3. Knonky «Cron» noakmtounMm k Bxoay 14, kHonky «Crapt» — Kk
Bxoay I5. Bximrouenunem Hacoca Nel Oyaem ynpaBisaTh ¢ TOMOIIBIO Bbixoaa Q1, BkiroueHneMm Hacoca No2
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— ¢ moMouIeto BeixoAa Q2. MuaukaTop KpacHOro LBETA MOJKIOYMM K Bbixoay Q3, MHIUKATOP 3€JIEHOr0
1BeTa — K Boixoy Q4.

Pyuynoe ympaBiieHHE OCYIIECTBISETCS KHONKAMH, KOTOpbIe (DOPMUPYIOT KpaTKOBPEMEHHBIC
yIpaBisione curHaibl. J[jis Toro 4To0bl cucTema yIrpaBieHHUs: OCTaBajlach B TOM COCTOSIHUU KYJla MbI €€
nepeBeieM KpaTKOBPEMEHHBIM CUTHAJIOM C TOM WJIM MHOM KHOIIKHM B TIPOIPaMMe HY)KEH TPULTED.

Beenem B mporpammy Tpurrep RS1. Bbeixon 3Toro Tpurrepa ycTaHaBIMBaeTCS B €IUHUILY I10
MIPUXOJTy TOJOKUTEILHOTO (PPOHTA HA BXOJ S M cOpachIBaeTCs B HOJb IO MPUXOJY MOJOKHUTEILHOTO
¢dponTa Ha BX01 R. Hy')kHO UMETh B BUIY, YTO MIPH OJHOBPEMEHHOM MOCTYILICHHH CIUHUYHBIX CUTHAIIOB
Ha BXOJIbl IPHOPUTETHBIM SIBJISETCS CUTHAMI BXoza R.

Ecnu ypoBeHb BO/BI B OaKe BBINIE BEPXHETO WIIM Mbl HOKAIH U YACPKUBAEM B TAKOM COCTOSIHHH
KHOTKY «CTOm», TO HaKaTHe B 3TO BpeMs KHOMKU «CTapT» HE JOHKHO MPUBOJIUTH K BKIIFOUCHHIO HACOCOB.
[ToaTomy kHOIKY «CTapT» MOAKIIOUUM K MEHEE IIPUOPUTETHOMY BXoAy S Tpurrepa RS1. Torna,
€CJIM BKJIIOYEHHIO HACOCOB HHMKAaKWE YCJIOBHUS MPENsTCTBOBAaTh He OyayT (T. . Ha Bxoae R Tpurrepa RS1
OyJeT JIOTHYeCKUid HOJIb), IPH Ha)XaTuu KHOMKK «CtapT» BhIXoa Tpurrepa RS1 OyneT ycraHaBiIMBaThHCS B
€IMHUILY. DTOT CUTHaI OyJIeT UCIOIb30BATHCS TS pa3pelieHus paboThl ABUTATEICH.

N3 aByx HacocoB Hacoc Nel moimkeH BKIIOYATHCS B JIIOOOM Cilydae, MOITOMY CHUTHAJI C BhIXOZa
tpurrepa RS1 coequnum ¢ Beixogom Q1. Hacoc Ne2 noskeH BKIFOUAThCS TOJBKO B TOM CIIy4ae €Cd He
cpaboTaj JaT4uK CpeIHero ypoBHsl. JlJisi BRITOJIHEHUS 3TOTO YCJIOBUS BBEIEM B IIPOrpaMMy WHBEPTOpP U
Joruyeckuii anemeHtT M. Bxoa wmHBepTOpa COeAMHUM C BXOAOM 2, BXOHBI JOTHYECKOro sjemeHta U
COOTBETCTBEHHO C BBIXOJIOM MHBEPTOPA U C BbIXOJ0M Tpurrepa RS1.

BxiroueHne HacocoB JODKHO  CONPOBOXKAATBCS MHMIAHMEM 3€JIEHOro uMHAukaropa. A
(bopMHpOBaHUS NTEPUOANYECKOTO CUTHAJIA JJIs1 BKIFOYECHHUS/BBIKITIOUEHHS 3€JIEHOTO HHAMKATOpa BBEJIEM B
IporpaMMy TeHepaTtop npsMoyrojbHbix uMmmyiscoB BLINKI1. Ha 3akianke cBoiicTB »TOro Oioka
YCTaHOBUM JIIUTENIBHOCTD EAMHUYHOIO U HYJIEBOT'O CUTHAJIA HA €r0 BBIXOJI€ OJMHAKOBBIMU U PaBHBIMH cC.
Coenunum Boixox Tpurrepa RS1 Bxon paspemienus padotsl renepatopa BLINKI.

Teneps reneparop BLINK1 Oyner paGorare TOJBKO TOrJa, Korjga Beixof Tpurrepa RS1 Oyner
YCTaHOBJICH B €IMHUILY, T. €. TOT/Ia Korja OyJeT paspeimieHa pabora HacocoB. 26 Beenem B mporpamMmy
norudeckuil anemenT MJIM. Ero Bbixog coequnum ¢ BbixonoM Q4. OnuH BXOJ JIOTMYECKOTO 3JIEMEHTA
NJIN coennanm ¢ BeixonoM reneparopa BLINK1, npyroit — Bxogom I3. Teneps npu BKIHOYEHUH HACOCOB
3eJIeHbI MHIUKATOp OyAeT MUTaTh, HO €ClIHM cpaboTaeT JaTYMK BEPXHEro YpPOBHSA, TO 3TOT MHIUKATOP
OyJIeT TOPETh MTOCTOSTHHO.

B ]
[i]

BrikitoueHue HacOCOB JIOJDKHO MPOU3BOAMTHLCS €CIM MBI HaxkMeM KHoOmKy «Crtom» U
OJTHOBPEMEHHO JTaTYUK HUYKHETO YPOBHsI OyJIeT HAXOIUTHCS B COCTOSIHUU JIOTHUECKOHN eTMHUIIBI (HaInYKe
XOTsl ObI TP MUHUMATHHOM HAJIMYHMH BOJBI B OaKe) WM €CJIM CpadOTaeT NaTYMK BEPXHETo ypoBHs (0ak
TTOJIOH).

JIy1st BBIIIOJIHEHUS 3TUX YCJIOBHMM BBEIEM B Iporpammy Jyiormdeckuid snemeHT WJIW m nornueckuit
anemeHT M. OnuH Bxoa moruyeckoro snemenTa M coequnanMm ¢ kHonkon «Cromy, apyroi — ¢ Bxogaom 11 (¢
BBIXOJIOM JlaTYMKa HUXKHETro ypoBHs). Omun Bxoj snementa MJIM coenunum ¢ Bbixogom snemeHTa U,
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apyroi — ¢ Bxos1oM I3 (¢ BeIX00M 1aTunka BepXHETo ypoBHs ). Beixon anementa MJIN coenuamM ¢ BXOAOM
R tpurrepa RS1.
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Nuaukatop KpacHOro LBETa JOJKEH TOPETh, €CJIM OJJHOBPEMEHHO BBIMOJIHSIOTCS BA YCIOBHUS: HE
paboTatoT Hacochl (Ha Bbixoze Tpurrepa RS1 npucyTcTByeT HOIIb) U YPOBEHD BOJIbI HUKE HUKHETO YPOBHS
(Ha BBIXO/I€ TaTYMKA HIXKHETO YPOBHS MPUCYTCTBYET HOJIb).

Jlnst «mpoBepKU» TUX YCIOBHM M YNPaBIE€HUS KPACHBIM MHJMKATOPOM B IIPOrpamMMmy BBEJEM JBa
WHBEpTOpa | Jiormueckuil snemeHT M. Bxon ogHoro mHBepTopa coeauHum ¢ BxonoMm Il (¢ BbIxomom
JaT4YrMKa HUYKHETO YPOBHSI), BXOJI APYTrOTr0 MHBEPTOpA — C BbIX010M Tpurrepa RS1). Boixoasl uHBEpTOpOB
COEMHUM C BXOJIaMH JIOTUYECKOTO 3eMeHTa M. Boixoa siornyeckoro snementa M moaktouuM K BBIXOIY

Q3.
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PUCYHKC YCIIOBHO IMOKa3aHbl BHCIIHUEC LICITNA, ITIOAKIOYACMBIC K ITPOrpaMMUpPYyCMOMY PCJIC.

dopma npeaocTaBiIeHus pe3yJbTaTa: cxeMa.

Kpurepun onenku:

OlueHKa «OTJIMYHOY» BBICTABIISIETCS], €CJIA BBIIIOJIHEHBI BCE 3aJaHUsI TPAKTUYECKOTO 3aHATHS,
JOITYIICHBI 1-2 He0YeThI, HCIIPABJICHHBIC 110 TPSOOBAHUIO TIPEIOIaBaATEIsI.

OreHKa «XOPOIIO0» BBICTABISETCS, €clii paboTa BBHIMOJIHEHA B MOJHOM 00BeMe, JHOMYIIEHBI OJHA
omuOka wiau Oojiee JIBYX HEJIOYETOB MPU BHINIOJHCHUHM 3a/IaHMs, HCIPABICHHBIE IO 3aMEYaHUIO
MpenoiaBaTeis.

OreHKa «yA0BJIE€TBOPUTEIbHOY» BBICTABISETCS, €CIU 3aJIaHUsI BHITIOJHEHBI HE B TOJTHOM 00BEME,
JOTYIICHBI 1-2 omuOKY NPy BHIMOTHEHUH 33/IaHU, HO MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIC IS
JAJTBLHEUIIEr0 YCBOSHHS TPOrPaMMHOTO MaTepHaia.

OueHka «HEYJOBJIETBOPUTEILHO» BBICTABIISECTCS, €CJIM BBHIOJIHEHO MEHEE MOJIOBUHBI 3a/IaHUM, HE
MPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIE JJISl JAaTbHEUIIIEr0 YCBOSCHUSI MPOrPaMMHOT0 MaTepuaia.



Tema 2. [Iporpammupyemsie orndeckue peae Owen Logic
[TpakTuueckas padora Ne 9
[IporpamMmmupoBaHKe ynpaBiieHHs CHCTEMO# yrpaBiieHneM xainro3u B Owen Logic.

Lens paboThI:

HayunTtbcs mporpaMMupoBaTh JJOTHUECKOE Pejie ¢ MOMOIIBIO (PYHKIIMOHATIBHBIX OJIOKOB

Bobinosinus padory, Bl Oyaere:

VY1 nonb3oBarbcs MakeTaMy CHEUAIN3UPOBAHHBIX IPOTPAMM JUIsl IPOEKTUPOBAHUS, pacuera u
BbIOOpa ONTUMAJIbHBIX IAPAMETPOB CUCTEM IIEKTPOCHAOKEHNUS;

MarepunanbHoe obecrieyeHue:

IlepcoHanbHbII KOMIBIOTEP, MOAKIOYEHHBIH K TJ100aJbHON CETH, METOJUUYECKUE YKA3aHUSIIO
BBITTOJIHEHHUIO PAKTHYECKON PaOOTHI.

ITopsinok BbINOJIHEHNsI paGOThI:

DNEeMEHTHI YIIpaBJICHUS U HAarpy3KH.

HL1 — «/IBmwkeHue BBEpX»

HL2 — «/IBmxeHune BHU3»

SA1 — pexumsl paboTsl (ABTOMaTHYeCcKuil/PyuHoil)

SA2 — BepxXHUI1 KOHIIEBOH BBIKIIIOYATEINb

SA3 — HIDKHUI KOHIIEBOU BBIKITIOYATEIb

SA4 — portopene

SB1 — nBuxeHue BBEpX

SB2 — nBuxeHHE BHHA3

C nomomusto Beikiroyaresnst SA1 MoxeT ObITh BEIOpAaH Py4HOM PEKUM MM aBTOMAaTHYECKOE
yrpasiieHue. B 3aBucuMocTr OT BpeMEHU M YPOBHS OCBEIIEHHOCTH, KaJlF03U aBTOMAaTUYECKU
3aKpPBIBAIOTCS WIH OTKPBIBAIOTCA.

B pyunom pexxume ynpasieHue ocyuecTsisiercs ¢ nomouibio SB1 u SB2. [Ipu pabote B
aBTOMAaTUYECKOM pexumMe, curiai ¢ SB1 nnu SB2 He 10/KeH BBI3bIBaTh PEAKIIUHA CUCTEMBI.

Anroput™M pabOTbl CUCTEMBI.

Pyunoe ynpasnenue.

- Ipy nocTymiaeHnu curxana ¢ SB1 skmouenne HL1

- IIpU CHATUU curHana ¢ SB1 ninu noctynnenun curnana ¢ SA2 - seikintouenne HL1

- IpY NOCTyIIeHUH curHana ¢ SB2 Bkmouenne HL2

- IIpU CHATUU curHana ¢ SB2 unu noctynnenun cursana ¢ SA3 - Beikimtouenne HL1

ABTOMaTHYECKOE YNPABJIEHUE.

Cuctema nomkHa paboTaTh B IByX BPEMEHHBIX HHTEpBAJIaX.

[TepBrrit maTepBan «JeHp» ¢ monenenpHUKa 1Mo BockpeceHse ¢ 07:00 mo 18:00 paboraet TOMbKO Ha
OTKPBITHE KAJII03U

- Ipu cHATUU curHana ¢ SA4 Bkiouenue HL 1

- IIpY NOCTyIIEHUH curHana ¢ SA2 peikimouenne HL1

Bropoii untepsan «Houb» ¢ monenensHuka no Bockpecenbe ¢ 18:00 go 07:00 paboTaet ToNbKO Ha
3aKpPBITHE JKAI03U

- IPY NIOCTYIUIEHHH curHana ¢ SA4 pxnrouenue HL2

- IIpY MOCTYIIEHUH curHana ¢ SA3 BeikimoueHne HL2

Kpurepnn onenku.

@ynkuus 1. Pexxum «PyuHoe ynpasinenue» nocryiuieHue curtana ¢ SB1 — skmouenne HL1
«JIBUKEHHE BBEPX»

®ynkuus 2. Pexxum «PyuHoe ynpasineHue» cHsatie curHana ¢ SB1 —ssikimouenue HL1 «/IBuxenue
BBEPX»

®ynkuus 3. Pexxum «PyuHoe ynpasineHue» nocryiuienue curaana ¢ SB1 — skmouenne HL1
«JIBmkeHne BBepx», BKiIoueHue SA2 — BeikiatoueHue HL1 «JIBuxkeHnne BBepx»

Oynkuus 4. Pexxum «PyuHoe ynpasieHue» noctymieHue cursaia ¢ SB2 — sxinrouenne HL2
«JIBI>KEHHE BHU3Y



Oyukims S. Pexxum «PydHoe ynpaBiieHne» cHsTue curHaiia ¢ SB2 —sbikimtouenne HL2 «/[Bumxenue
BHH3»

Oyukius 6. Pexxum «PydHoe yripaBiieHHe» NOCTyIUIeHUE curHana ¢ SB2 — Bkirouenne HL2
«JIBmxenue BHU3Y, BKIoueHne SA3 — Beikitouenue HL2 «/Ipuxenne BHU3»

Oyukiusa 7. Pexxum «ABToMaTrudeckoe ynpasiaeHue. J{eHby» cHATHE curHalia ¢ SA4 — BKIIIOUEHHUE
HL1 «/IBuxenue BBepx», BintroueHue SA2 — Beikimouenue HL1 «/IBukenue BBepx»

Oyukius 8. Pexxum «ABToMatndeckoe ynpasieHnue. Jlenp» nocrymienue curnana ¢ SB1 wim SB2
— HET PEeaKIUU CUCTEMBI

Oyukiusa 9. Pexxum «ABroMatndeckoe ynpasienue. Houb» nocryrienue curnana ¢ SA4 —
BritoueHue HL2 «JIBuxenue BHU3Y, BKItoueHue SA3 — Boikimouenne HL2 «JIBuxeHue BHU3

Oyukius 10. Pexum «ABTomaTnueckoe ynpasienue. Houb» noctymienue curnana ¢ SB1,SB2 —
HET PeaKlul CUCTEMBbI

®opma npegocTaBIeHHs pe3yJIbTaTa: cxema.

Kpurtepun onenku:

OrneHka «0TJIMYHO» BBICTABIISETCS, €CIIM BBIIIOJIHEHBI BCE 3a/1aHUs MTPAKTUYECKOTO 3aHATHUSA,
JOIYIICHBI 1-2 He0YeThl, HCIIPABJICHHBIC 110 TPSOOBAHUIO TIPEIOIaBaATEISI.

OrneHKa «XOpOILIO0» BBICTABISETCS, ecliu paboTa BBIMOJIHEHA B MOJHOM 00beMe, JOMYIIEHBl OJHA
omuOka uiau OoJee JIBYX HEJIOYETOB IPU BHIMOJHEHUHU 3a7aHUs, HCIPABICHHBIE IO 3aMEYaHHIO
MpernoaBaTes.

O1eHKa «yJA0BJIE€TBOPUTEIbHO» BHICTABISICTCS, €CIU 3a/IaHUsI BHITIOJHEHBI HE B MOJIHOM O0BEME,
JOMYIIEHbI 1-2 omuOKY MpyU BHIMOIHEHUH 33/1aHUN, HO MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JIS
JaTbHEHIIETO YCBOCHHS IIPOrPAMMHOT0 MaTepHara.

OrneHka «HEyIOBIECTBOPUTEIBHOY» BBICTABIISETCS, €CIM BBIMOJIHEHO MEHEe MOJIOBUHBI 33JjaHUi, HE
MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC ISl TaTbHEUIIIEro YCBOSCHHUS TPOrPaMMHOTO MaTepHaia.



Tema 1. [Iporpammupyemsie norudeckne peiae Owen Logic
[Ipaktuyeckas padora Ne 10
[TporpamMmmupoBaHue yIpaBlieHUs OCBeleHneM BUTpuHBI B Owen Logic.
Lean padoTh:
Hayuntbces nporpaMMupoBaTh JOIHUECKOE Pesie ¢ HOMOIIBI0 (YHKIIMOHAIBHBIX OJIOKOB
Bbinosinus padory, Bel Oyaere:
V1 nonp30BaThcs NakeTaMu CEHUAIN3UPOBAHHBIX IPOrpaMM Ui IPOEKTUPOBAHUS, pacueTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM IIEKTPOCHAOKEHHUS;

MarepunanbHoe obecrieyeHue:

IlepcoHanbHbII KOMIBIOTEP, MOAKIOYEHHBIH K TJ100aJbHON CETH, METOJUUYECKUE YKA3aHUSIIO
BBITTOJIHEHHUIO PAKTHYECKON PaOOTHI.

3aganme:

BrmmoaauTs nporpaMMHUpOBaHUEC OCBCIICHNA BUTPUHBI.

ITopsinok BbINOJIHEHUsI PadOThI:

JIeMEeHTBI YIIPABJICHHUS H HATPY3KH.

I-rpynna — obmee ocermenne HL1.

2-rpynna — AONOJHUTENIbHOE ocBemenne HL2.

3-rpynna — MUHMMalbHOE ocBerenne HL3.

4-rpynna — nexoparusHas noacsetka HL4.

SA1 — doroperre.

SA2 — 1aTYUK OBUKEHU.

SB1 — kHONKa TECTUPOBaHUS HICTOUHUKOB CBETA.

AJropuT™M padoThl CHCTEMBI.

Cucrema oiKHa paboTaTh B IByX peKUMax:

Pexum «/lenb» akTHBEH ¢ OHeeIbHUKA 110 BockpeceHbe ¢ 8:00 no 0:00.

Pexxum «Houby» akTuBeH ¢ nmoneaenbHuKa 1o Bockpecenbe ¢ 0:00 qo 08:00.

Pexum «/lenp»

- ICTOYHUKU CBETA |-TpymnIibl BKIIOYEHBI.

- IIpY TIOCTYIUIEHUU CUTHaa ¢ SA 1, NCTOYHHMKY CBETA 2-TPYIIIBI BKIFOUEHBI.

- MpU TOCTYIUICHUW/CHATUU CHUTHajga ¢ SA2, BKJIIOYAIOTCS/BBIKIIOUAIOTCS WCTOYHMKU cBeTa 4-
IpYTIIBL.

- TIpY MOCTYIJIEHUU CUTHaa ¢ KHONKK SB1, BKIItO4aroTCs BCce HCTOYHUKYU CBETa Ha | MUHYTY.

- II0 OKOHYaHWH BpEMEHU peXHUMa «/leHb», He3aBucUMO OT curHana ¢ SAl, BelkiItoyaroTcs 1-rpymnmna
u2-

rpymnna ACTOYHUKOB CBETA, a 3-rpyIa — BKJIIOYAeTCs.

Pesxxum «Houb»

- ICTOYHUKH CBETA 1-TPYIIIbI BHIKJIIOYEHBI.

- Ha MOCTyIUIEHWE cUurHaia ¢ SA1 cucrema He pearupyer.

- MU TOCTYIUICHUH/CHATUN CUTHala ¢ SA2, BKJIIOYAIOTCS/BBIKIIOYAIOTCS HCTOYHHKHU cBeTa 4-
IpyMIIbL.

- IIpY TIOCTYIJIEHUU CUTHaNa ¢ KHONKK SB1, BKIIIO4ar0TCA BCe HCTOYHUKY CBETA HA | MUHYTY.

- IIPY HACTYIUIEHHH BPEMEHHM pexuma «JleHb», He3aBUCUMO OT CHrHaja ¢ SAl, BBIKIIIOYArOTCA
UCTOYHHUKHU

CBeTa 3-TPYIIIBI U aJITOPUTM IOBTOPAETCS B HUKINYHOMN MOCIEN0BATEIbHOCTH.

IIpu nposedenuu npogepKu GYHKYuUil, UHMEPBAIbL BDEMEHU OONHCHBI DbIMb NPOU3EBOTLHO USMEHEHDL.

Oyukims 1. Pexum «/[eHb» BKIIOUEH HCTOYHUK CBETA | -Ipymibl

Oynkuus 2. Pexum «JleHp» noctymieHue/cHaTHe curHaiga ¢ SAl — BKIIIOUEHHE/BBIKIIOUCHHE
UCTOYHHKA

CBETa 2-TPpYIIIbI

Oyukius 3. PexuM «/leHb» noctyrieHne curiana ¢ SA2 — BKIIFOUEHUE UCTOYHUKA CBETA 4-TPyTIIb



Oyukius 4. Pexum «JleHby cHATHE curHaiia ¢ SA2 — BBIKIIIOUEHHE UCTOYHUKA CBETA 4-TPYIIIIbI
@ynkuus 5. Pexxum «/lenb» curnan ¢ SB1 — BkitoueHue Bcex TPy UCTOUHUKOB CBETA HAa 5 CEKYH.
Oyukius 6. Pexum «Houby» 1 U 2-rpynnbl ICTOYHUKOB CBETA - BBIKJIFOUEHBI, 3-TpyIIia — BKIOYEH
Oynkuus 7. Pexum «Houby» nmocrymnenue/cHsaTie curuana ¢ SA1 — HeT peakiui CUCTEMBI.
Oyukius 8. PexuMm «Houb» noctyrienre curaiga ¢ SA2 — BKIIFOUEHUE UCTOYHUKA CBETA 4-TPYIIIbI
Oynkuus 9. Pexxum «Houby» cHsiTHe curnana ¢ SA2 — BBIKJIIOYEHUE HCTOYHHMKA CBETA 4-TPyIIIb
Oyukius 10. Pexxum «Houb» curnan ¢ SB1 — BkiitoueHre BCeX rpyni MCTOYHUKOB CBETA Ha 5 CEKYH/I.
®opMma npeaocTaBICeHHUSA pe3yabTaTa: cxema.

Kpurepun oueHku:

OneHka «0TJIMYHO» BBICTABIISETCS, €CIIM BBIIIOJIHEHBI BCE 3a/1aHUs IPAKTUYECKOIO 3aHATHUS,
JoMyIIeHbl 1-2 HeoYeThl, UCIIPaBJICHHbIE 110 TPEOOBAHUIO MPEMOIaBATEIS.

O1eHKa «XOPOII0» BBICTABIIACTCS, €CIM paboTa BBHINOJIHEHA B MOJHOM 0OBEME, JOIMYIIEHBI OJHA
omunOKa wuiau Ooyiee JBYX HEIOYETOB NPHU BBHIMOJIHEHHM 3aJaHUs, HCIpPABIECHHBIE IO 3aMEYaHHIO
IpenojaBaTes.

OneHka «y/A0BJIETBOPUTEIbHOY BBICTABIIACTCS, €CIIM 3a/IaHUS BHITIOJHEHBI HE B MIOJTHOM 00beMe,
JOMyIIEHbI 1-2 omMOKY NpyU BHIIOIHEHUH 331aHUN, HO MPOJIEMOHCTPUPOBAHBI YMEHUS,JOCTaTOUHBIE JUIS
JalbHENIIIer0 YCBOSHHSI POTPAaMMHOI0 MaTepuaa.

OneHka «HEyIOBJIETBOPUTEIBHOY» BBICTABIISIETCS, €CIM BBIIIOJIHEHO MEHEE MOJIOBUHBI 331aHUMN, HE
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE /I JAIBHEUIIET0 YCBOCHUS IIPOTPaMMHOT0 MaTepHara.



Tema 2. [Iporpammupyemeie torudeckue pese Owen Logic.
[IpakTuyeckas padora Ne 11
[IporpammupoBanue ynpasieHus padoroit ceetodopa B Owen Logic.
Lean padoTh:

Beinosinus patdory, Bel Oyaere:

V1 nonp3oBarbcs MakeTaMy CHENUAIN3UPOBAHHBIX IPOTPaMM ULl IPOEKTUPOBAHUS, pacdyeTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO PAKTHUECKON PabOTHI.

3aganue:
Ocy1iecTBUTH MPOrPaMMHUPOBAHUE YIIPABJICHUS CBETOGOPOM

IMopsiiok BbINOJIHEHUS PA0OTHI:

AJuroputm padoTbl cBeToopa

Ceerodop paboraet B 1ByX pexxkumax «Jlerbp» u «Houby

Pexum «/lens» neiicTByeT ¢ noHeaenbHuKa no Bockpecenbe ¢ 06:00 no 01:00
Pexum «Houb» neiictByeT ¢ noHenenbHuKa 1no Bockpecense ¢ 01:00 1o 06:00
Pexum «JleHb»

e KpacHblil CUTHaJI BKJIIOUYEH B TEUEHUU 8 CEKyH]I

* KpacHbIi ¥ )KENThI CUTHAJIBI BKJIIOYEHBI B TEUEHUU 2 CEKYH/I

* 3eJICHBIN CUTHAJI BKJIIOYEH B TEUCHUU 8 CEKYH/I

e Muratomuii 0,5 cek. Bk, 0,5 cek. BBIKII. 3eTIEHBI CUTHA padOTaeT B TEUYCHUH 2 CEKYH/T
* JKenThIil cUTHAM BKJIFOUEH B TEYCHUH 2 CEKYH/T

e [ToBTOp nukia ¢ nml

B pexume «Houb» xenThIil CUTHAN MUTAET ¢ YacTOTOM 1 cek. BKI. 1 CeK. BBIKII.

®opma npegocTaBienus pe3yabrara: cxema. Kpurepuu onenkn:

OHCHKa «COTJIMYHO» BBICTABJIACTCA, €CJIU BBIITOJHCHBI BCC 3aIaHUA TPAKTUYCCKOT O 3aHATHAA,
AomyIieHs! 1-2 Hego4eThl, UCTIPaBICHHBIE TI0 TPEOOBAHHIO MPEIOAaBaTEIs.

O1rleHKa «XOPOIL0» BBHICTABISCTCS, €CIM paboTa BBIMOJHEHA B IMOJHOM 00bEeMe, JIOMYIICHBI O/IHA
ommOKa WM Ooyiee JBYX HEJIOYETOB NpPHU BBHIMOJHEHWW 3aJaHUs, HCIPABICHHBIE 10 3aMEYaHHIO
Hpero1aBaTels.

O1reHKa «yA0BJIETBOPUTEIbHO» BBICTABIISACTCS, €CIHM 33JaHUs BBHIIIOJIHEHBI HE B ITOJIHOM O0BEMeE,
AONMYIICHBI 1-2 ommbOku IIPpH BBIITOJTHCHUN SaﬂaHHﬁ, HO IMPOAEMOHCTPUPOBAHBI YMCHUA, JOCTATOYHBIC JJI
JaJbHEHIIEr0 yCBOCHUS MIPOrPaMMHOT0 MaTepHala.

O1leHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISICTCS, €CIIU BBITIOJIHEHO MEHEe MOJIOBUHBI 3aJIlaHUM, HE
NPOJIEMOHCTPUPOBAHBI YMEHUSI, JOCTATOUHBIC JIIS JaJbHEHIIIEr0 YCBOCHUS MPOrPAaMMHOTO MaTepuala.



Tema 2. [Iporpammupyemsie torudeckue peixe Owen Logic.
[IpakTuyeckas padora Ne 12
[IporpamMMupoBanue yrnpaBieHHs] MEIIANKOHN 115 Mojoka u ciuBok B Owen Logic.
Lean padoTh:

Boinosinus padorty, Bel Oyaere:

V1 nonp30BaTbcs MakeTaMy CHENUAIN3UPOBAHHBIX IIPOrPaMM [UIsl IPOEKTUPOBAHUS, pacyeTa U
BbIOOpA ONTHMAIBHBIX TAPAMETPOB CUCTEM AIIEKTPOCHAOKEHHUS;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTED, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
Ocy1ecTBUTh NPOrPaMMHUPOBAHKE YITPABICHUE MEITAIKOM [T MOJIOKA U CITMBOK

IHopsinok BbINOJHEHUs PadOTHI:

DJIeMeHTBI YIIPaBJeHHUs H HATPY3KHU.

HL1 — [surarens BKJI

HL2 — Curnanusanus

SA1 — Pexxum paboTsl « ABTO/PyuHO»

SA2 — [IpsiMmoe ynpaBiieHue

SB1 — ABToMar 3aniuThl JBUTATEIs

SB2 — Copoc aBapuu

SB3 — KoHTpoib aBapuitHOW CUTHANIU3ALINN

AJTopuT™M padoThl CHCTEMBI.

C nomouIb1o NepeKIroyaressi pexuMoB padOThl MOKET ObITh BBIOpAaH aBTOMATUYECKUN PEKUM WU

PEXHUM HEMOCPEACTBEHHOIO YIIPaBJICHNUS.

HeucnpaBHOCTH CUTHATU3UPYIOTCS € TIOMOILBIO JIAMIIBI.

Ecnu nepexiroyarens SA1 pexxuMoB pabOThl HAXOAUTCS B MOJIOKEHUH «ABTOMaTHKa», TO MEIaKa
HL1 3amyckaercs HeMeIIEHHO.

ABTOMAaTHYECKUI pEXHUM O3HAYAET, YTO MEIIAJIKA BKIIIOYACTCS M BBIKIIIOYAETCS 4YEpe3 3aJaHHbIC
MHTEpBaJbl BpeMeHu (15 cekyna BkitoueHa, 10 cekyHp - maysa).

Memanka paboTaeT ¢ 3THUMU HHTEpBaJaMH, MOKa MEpeKouareilb PeKUMOB paboThl He Oyaer
nepeseneH B nosnoxenrne BBIKIJIL.

IIpu BBIKJIFOYEHHOM peXUME «ABTOMAaTHKa» U BKIIOYEHHOM pexume «IIpsmoe ynpasnenue» SA2
Meniajika paboTaer 6e3 yuera HHTEpBajIOB BPEMEHHU.

IIpu cpabarpiBaHUM aBTOMAara 3allUThl ABUTaTeNss SB1 akTUBU3UPYIOTCA J1aMIla CUTHAJIM3AMU O
HencnpaBHocty HL2.

WHuTepBaiibl, ¢ KOTOPHIMU BKIIIOUAETCS JIaMITa HEUCIIPABHOCTEH, yCTaHAaBIMBAIOTCS Ha 3 ceKyHabI (3
cexyHbl BKJL./3 cekynast BBIKJL.).

ABapuiiHBIN CUTHAJ MOXET OBITh MIPEPBaH C MOMOIIbIO KHONKH cOopoca SB2. Ecnu HencnpaBHOCTH
yCTpaHeHa, TO CUTHaJIbHAs Jamna cOpachiBaeTcCsl.

C nomompto kHONKH SB3 «KoHTposb aBapuiiHOW CUTHAIU3aLMK» MOYKHO IIPOBEPUTH CUTHAIBHYIO
Jamimy.

Oyuknwmst 1. Pexxum «Apromarudeckuiny BKJI SA1 — aeurarens Bkitouen HL.1 BKJI 6e3 BpeMeHHBIX
3aJIepaKeK.

Oynkuus 2. Pexxum «ABromarnueckuii» BKJI SA1 — asurarens HL1 BKJT 15 cekynn — 10 cexyna
nay3a, 3aTeM LIUKJI TOBTOPSETCS.

®ynkuust 3. BbIKJI pexxum «Apromarnueckuin» SA1, BbIKJI pexxum «IIpsimoe ynpasnenue» SA2 —
nsurarens He Bpamaetcs HL1 BBIKJI.

Oynkuus 4. BBIKJI pexum «ABromarnueckuit» SA1l, BKJI pexum «lIpsimoe ynpasinenue» SA2 —
nBuratenb padoraer 6e3 may3 HL1 BKJIL.



Oyukiusa 5. BBIKJI pexum «ABromarndeckuit» SA1, BKJI pexum «IIpsmoe ynpasnenune» SA2,
BKUJI aBromar 3amutel SB2 — neurarens ocranasnuBaercs HL1 BBIKJI, HL2 curnanusupyer « ABapus» 3
cexkynasl BKJI/3 cexynast BKJIL.

@ynkuust 6. BbIKJI pexum «Apromarnueckuit» SAl, BKJI pexxum «llpsmoe ynpasnenue» SA2,
BKIJI aBromar 3amutsl SB2 — npurarens ocranaBiuBaercs HL1 BBIKJI, HL2 curnanusupyet «ABapus» 3
cexynasl BKJI/3 cexynnst BKIIL. Ilocne ormyckanust SB2 npurarens ne 3amyckaercs HL1 BBIKJI, HL2
curHaymsupyet «ABapus» 3 cekynasl BKJI/3 cexynast BKIIL.

@ynkuust 7. BBIKJI pexum «Apromarnueckuit» SAl, BKJI pexxum «llpsmoe ynpasinenue» SA2,
BBIKJI curnan «ABapusi» SB1, copoc curnanuzanuu SB2 — curnanu3sanus Beikirodaercs HL2 BBIKII.

@ynkuus 8. BbIKJI pexum «Apromarnueckuit» SAl, BKJI pexxum «llpsmoe ynpasinenue» SA2,
BKJI curnan «ABapusi» SB1, cOpoc aBapum BKJI SB2 — nBurarens He 3amyckaercs HL1 BBIKIJI,
curnanuzanus padoraer HL2 3 cexynast BKJI/3 cexynast BKJI

Oyuknust 9. BKII pexxum «ABromaruueckuit» SA1, Haxars u otimyctuth SB1, BKJI cOpoc aBapuun
SB2 — cucrema paboraer B pexume «Apromarnueckuitn» asurarens HL1 BKII 15 cexynn — 10 cexynn
ray3a, 3aTeM LUK TOBTOPSETCS.

Oynkuus 10. B moboMm pexxume Haxxath « KoHTposb aBapuiiHON curnanuzanuuy SB3 — Bkitodaercs
HL?2 ne mensis pexxuma pabOThl CUCTEMBI.

®opMma npeaocTaBIeHHs pe3yabTaTa: cxema.

Kpurepun oneHku:

OneHka «0TJIMYHO» BBICTABIISIETCS, €CIM BBIIIOJIHEHBI BCE 3a/1aHUs IPAKTUUYECKOTO 3aHATHUS,
JonyIeHsl 1-2 HeloueTsbl, UCIIPaBIEHHbIE 10 TPEOOBAHUIO MPEnoJaBaTessl.

O1eHKa «XO0POII0» BBICTABIISACTCS, €CIM pabdoTa BBIMOJIHEHA B MOJHOM O00OBEMe, JOIMyIIEHBI OJIHA
omnOka uiu Oojee JAByX HEIOYETOB IPH BBHINOJIHEHUM 33JaHUs, WCHPABICHHbIE IO 3aMEYaHMIO
IpenojaBaTes.

O1eHKka «yAOBJIETBOPUTEIbHO» BBICTABISACTCS, €CIIM 33JaHUS BBINOJHEHBl HE B MTOJHOM 00BEME,
JOTYyIIEHbI 1-2 omMOKY Npy BHINOIHEHUH 33/1aHUM, HO MPOJIEMOHCTPUPOBAHBl YMEHUS,JOCTaTOUHBIE JUISI
JAJIbHENIIETO YCBOEHMSI IPOrPaMMHOI0 MaTepuaa.

OneHka «HeyJOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIHM BBIOJIHEHO MEHEE MOJOBHMHBI 3aJJaHUi, He
MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE ISl TaJIbHEUILEr0 YCBOSCHUSI TPOrPaMMHOT0 MaTepHaia.



Tema 3. Pacuert a1eKTprUUeCKUX IEMeH ¢ momoIibto mporpammbel Mathcad.
[IpakTuyeckas padora Ne 13
3anuch MaTeMaTHYECKUX BBIPAKCHUN M BBIYUCIICHHE MX 3HAYCHHU MIPU 38 JaHHBIX HCXOTHBIX
NAaHHBIX.
esab padoThi:
Hay‘-H/ITBCSI 3alMCbIBATh MATCMATHYCCKUC BBIPAXKCHUA W BBIYUCIIATH UX 3HAUYCHUSA IMPU3ATaHHBIX
HCXOJHBIX JaHHbIX.

Bobinosinus padory, Bel Oyaere:
V2 BBIIOJIHATH pAacUEThl JEKTPUUECKUX HATPY30K;

MarepunanbHoe obecrieyeHue:

[lepcoHanbHbBIN KOMIBIOTEP, MOJKIOYSHHBIN K TJI00aNbHON CETH, METOAMYECKHUE YKA3aHUATIO
BBITTOJIHEHHUIO IPAKTHYECKON PaOOTHI.

3aganme:

Pemuth npumepsl 110 npeaioKeHHOMY 00pa3iy.

1.  Boiigute B mporpamMmy

2.  Haiitu 3Ha4eHUs MaTEMAaTUYECKUX BBIPAKCHUN
) TR
1 r v . P =200, R=100
;U _F P
) — = _ = I,'_
2 BT VE b0, R=100
3 ,R1=100, R2=200,R3=300
R1R2R3

R =
R R +R R +R R
1 2 23 1 3

R R
R 4 12 , R1=100, R2=200
T RTR
1 2
K !
1 1 1
7 | T b o
5 : . R1=100, R2=200,R3=300
Mg, = Ul cosp™t U=220, 1=20,¢ = 30,t=20
[ 'wZS
L—_°%
7 I 1=20, 10=30,5=100,1=30,m=100

g P =301 COS® U=220, 1=20,2= 30



2
p=( 2| x5
9500 [B3=1000,5=20

10=2.04i *i, élo * i1=10, i2=20, 1=10, a=20

®opma npeocTaBIeHHs pPe3yIbTaTa: JOKYMEHT C BBIIIOJIHEHHON paboToi.

Kpurepun oueHku:

OI_[eHKa «OTJIMYHO» BBICTABJIACTCA, €CJIM BBIIIOJIHCHBI BCC 3aJlaHUS IMPAKTUYCCKOI'O0 3aHATHA,
AOITYIICHBI 1-2 HEAOYCTHI, UCITPABJICHHBIC 110 Tpe60BaHI/IIO npcroaaBaTeis.

OI_[eHKa «X0pouI0» BBICTABJIACTCA, CCIIN pa60Ta BBIIIOJIHCHA B ITOJIHOM 06’I:CM€, JOMMYIICHBI OJHAa
OI_I_II/I6Ka nin 6onee ABYX HCIOYCTOB IIPpU BBIIIOJIHCHUHW 3aAaHUA, HCIPABJICHHBIC 110 3aMCYAHUIO
npenoaaBaTeiis.

OLIeHKa «yl[OB.]IETBOpI/lTe.]ILHO» BBICTABJIACTCA, €CJIM 3aJaHH BBIIIOJIHCHBI HC B IIOJIHOM 06’beMe,
I[OHYHIGHI)I 1-2 OHII/I6KI/I HpPI BBIITIOJIHCHU U 3aHaHHﬁ, HO HpOZIeMOHCTpI/IpOBaHI)I YMGHI/ISI, JOOCTATOYHBIC IJIA
L[anLHeﬁmero YCBOCHUA TPOTPAMMHOI'O MaTCpHraJia.

OIIGHKa «HGYZ[OBJIGTBOPI/ITGJH)HO» BBICTABJIACTCA, €CJIM BBIIIOJIHCHO MCHEC ITIOJIOBHHBI 3aﬂaHHfI, HEC

MMpOACMOHCTPHUPOBAHBI YMCHUS, JOCTATOUYHBIC JJIS zLanLHeﬁmero YCBOCHUS NPOTPAMMHOI'O0 MaT€puraJia.



Tema 3. PacueT a5ieKTpuyeCcKuX 1eneu ¢ moMmounisto nporpammel Mathcad.
ITpaktuyeckas pabora Ne 14 TToctpoenue rpadukos pyukuuii B Mathcad
eab padoThI:

Hayuutbcs moctpoenuto rpadukos ¢pynkuuii B Mathcad

Beinosinus patdory, Bel Oyaere:
V2 BBINOJIHATH PAaCUEThl dJIEKTPUUECKUX HATPY30K;

MarepuasibHOe o0ecrieyeHue:
[lepcoHanbHBII KOMOBIOTED, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganue:
[Toctpouts rpaduxu cornacHo oOpasiy

Xoa padoTsI:
[TocTpouTh rpaduiKu ¥ AUarpaMMBbl CTPOTO MO 00pa3Ily, YYUTHIBAS MOIHCH 110 OCSAM U MacIuTao.
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dopma npeocTaBIeHHs Pe3yJbTaTa: TOKYMEHT.

Kpurepuu ouenkmu:

OlleHKa «OTJMYHO» BBICTABIISETCS, €CIM BBIMOJHEHBI BCE 3aJaHUSl MPAKTUYECKOTO 3aHSITHS,
JomyieHsl 1-2 Helo4eThl, UCITPaBICHHBIC 110 TPEOOBAHUIO MPETOAaBaTeNsl.

OrneHkKa «XOpOoIL0» BBICTABISETCS, eclii paboTa BBHINOJIHEHA B MOJHOM 00beMe, AOMYIIEeHbl OJHA
omuOKa WM OoJjiee JBYX HEJOYETOB IPU BBIMOJHEHUU 3aJaHUs, WCIPABIECHHBIE I10 3aMEYaHHIO
MPETOo/1aBaTelIs.

OreHKa «yJA0BJIE€TBOPUTEIbHOY» BBICTABISICTCS, €CIU 3a/IaHUsI BHITIOJHEHBI HE B MOJIHOM 00BEME,
JOTYIIEHBI 1-2 OMMOKY MY BHIMOTHEHUN 33aJJaHU, HO IPOJIEMOHCTPUPOBAHBI YMEHHUS, TOCTATOUHBIE IS
JATbHENIIETO YCBOCHHS IIPOTrPAMMHOTO MaTepHara.

OueHKa «HEeyI0BIETBOPUTEIBHO) BBICTABIISIETCS, €CJIM BBIIIOJIHEHO MEHEE IOJIOBUHBI 33JJaHU, HE
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JJOCTATOYHBIC JISl JAIbHEHUIIIETO YCBOCHHUSI MPOTPAMMHOI0 MaTepuara.



Tema 3. PacueT a5ieKTpuyeCcKuX 1eneu ¢ moMmounisto nporpammel Mathcad.
[Mpaktrueckas padora Ne 15 Pacuer anextpudeckux ueneit B Mathcad.
eab padoThI:

HayuuTbCcs mponM3BOANTH pacueT deKTpuueckux neneid B Mathcad

Bbinosinus padory, Bel Oyaere:
V2 BBINOJIHATH PAaCUEThl dJIEKTPUUECKUX HATPY30K;

MarepuasibHOe o0ecrieyeHue:
[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO MIPAKTUYECKOH paboThI.

3aganue:
[TpousBecTr pacyér snekTpuyeckux renei B Mathcad cornmacHo npeanoxxeHHOMY 00pasiry.

MJano: S = 139MBA
Tin reeparopa — TBDO-63
V:=10,5xB

cos =08

Ry =2

ng=1

Py =50 MBT

Pusce= 65 MBr

cos g =085

Py=10%

Tpetyemes:

*  COCTABHTH CTPYKTYPHYIO CXEMY 7eK-
Tpoctanunn (3C); =085

o paccunmams ¥ Bubpams Tpancpopma- O M 'JCH
TOpHY;

«  onpeneuts Ky, S Vinae

Puc. LLL Crpyxryphas exeva 3C



Mgy =Ny =1=2-1=1.
83y =By e ~Poly )+ Oy =G =ty ) =
=\(63-65-6,37 +(47,3-40,3-4,7} =8,6 MB-A.
Tpumeuanue. 3uak «uuycy B 1epsoil CkoOKe MOJKOPEHHOTO BHPAKEHHS 03HAYACT, 4TO HEAOC-
‘TAIOMa% MOIEOCTS NoTpe6asercs 13 DHC.
Sty 0,781, =0,7- 834 = S84 MBA.
»  Onpezensercs pacueTHas MOUHOCTS 61109HOro Tpancopmaropa
Soup VBP0 -0 =(63-637+(47,3-4,7) =79, MBA;
Sror > Siap=19,1 MBA.
. Onpenmlmcx Tiepe/iapaeMas MOIHOCTh
Puep = Pitlc— Pestc ~ Paas = 63 - 36,3 - 3= 50 = 120,1 MBr;




®opMa npeaocTaBieHUs pe3yJbTaTa: JOKYMEHT JIeKTPOHHOI Ta0auubl. Kpurepun oneHku:

OneHKa «OTJMYHO» BBICTABISICTCSA, €CJIM BBINOJHEHBI BCE 3aJaHUS MPAKTUYECKOTO 3aHATHUS,
Jomny1ieHsl 1-2 Heo4YeThl, UCTIPaBIeHHbIE 10 TPEOOBAHUIO MPEIO1aBaATENs.

OrneHKa «XOpOIIO0» BBICTABISETCS, €Clii paboTa BBHIMOJIHEHA B MOJIHOM 00BEMe, JOMYIIEHBI O/JHA
omuOKa WM Ooriee JByX HEIOYETOB NpPHU BBINOJIHEHUU 3a/aHUS, HCIPABICHHbIE IO 3aMEYaHHUIO
IpenojaBaTes.

OneHka «yA0BJIETBOPUTEJIbHO)» BBICTABIIACTCS, €CJIM 3a/laHUS BHIIIOJHEHBI HE B MOJHOM 00beMe,
JOIYIIEHbI 1-2 OlMOKY NpHU BBINOJIHEHUH 3aJaHUM, HO TPOJIEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOUHBIE JIs
JalbHEHIIIer0 YCBOCHHsI POrPaMMHOI0 MaTepuaa.

OI.[GHKa «HCYOOBJICTBOPHUTCIILHO» BBICTABJIACTCA, €CJIU BBIIIOJIHCHO MCHCC I10JIOBHUHBI 3aﬂaHHﬁ, HE
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JUIsl TalbHEHILIEro yCBOSHUS TPOrPaMMHOT0 MaTepHalia.



Tema 4. IlocTpoeHue 3eKTpuueckux cxem B mporpamme Kommac 3 D
[TpakTryeckas padora Ne 16

[TocTpoenue anekTpudeckux cxem B mporpamme Kommac 3D.

Lean padoTh:

HayuuTtbcst HOCTPOCHHUIO SNIEKTPUYECKHX cXeM B iporpamme Kommac 3D

Bobinosinus padory, Bl Oyaere:

V3 co3gaBaTh NPOEKTHYIO JOKYMEHTALUIO C UCIIOJIb30BAHUEM IIEPCOHAIBHOTO KOMITBIOTEPA;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTED, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganmue:

OcCy11ecTBUTh IOCTPOEHUE WIEKTPUUECKUE CXEMBI COIVIACHO 3aJaHUIO

Ilopsinok BbINOJIHEHHUS PAadOTHI:

1. 3arpy3uThb porpaMmy
2. BBINONMHUTE TOCTPOEHUE HIIEKTPUUECKUX CXEM
3. PesynbTaT paboThl Ipe10CTaBUTD I IPOBEPKHU IPEIO1aBATEIIO

dopma npenocrapiieHus pe3yjbTara: cxeMaKpurepum oneHku:

OueHKa «OTJIMYHOY» BBICTABIISIETCS, €CJIA BBIITOJIHEHBI BCE 3aJaHUsI TPAKTUYECKOTO 3aHATHS,
JOITYIICHBI 1-2 HeJ0YeThl, HCIIPABJICHHBIE 110 TPEOOBAHUIO MPETIOIaBATEIIS.

OreHKa «XOpOIIO0» BBICTABISETCS, €clii paboTa BBIMOJIHEHA B MOJHOM 00beMe, JAOMYIIEeHbI OHA
omuOka uiau OoJee JBYX HEJIOYETOB IPU BBHINIOJHEHUHM 3a/IaHMsl, WCIPABIEHHBIE IO 3aMEUYaHUI0
MPEno1aBaTeis.

OreHKa «yA0BJIE€TBOPUTEIbHO» BBICTABISICTCS, €CIU 3a/IaHUsI BHITIOJHEHBI HE B MOJIHOM 00BEME,
JOMYIIEeHbI 1-2 omuOKY NPy BHIMOIHEHUH 33/1aHU|, HO MPOIEMOHCTPUPOBAHBI YMEHUS,JOCTATOUHBIE IS
JaTbHENIIIETO YCBOCHHS IPOTrPAMMHOTO MaTepHara.

OueHka «HEYJOBJIETBOPUTEIHLHOY» BBICTABIIAETCS, €CJIM BBHINOIHEHO MEHEE MOJIOBUHBI 33JlaHUM, HE
MIPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC TSI TaTbHEUIIIEr0 YCBOSCHHUS TPOrPaAaMMHOTO MaTepHaa.



Tema 4 ITocTpoenue annekTpudeckux cxeM B mporpamme Kommac 3D.

[Tpaktuyeckas padora Ne 17

[TocTpoeHue IMEKTPUIECKUX CXEM C UCIoJIb30BaHueM OnbanoTexku ESK.

Lean padoTh:

Hay4uThcst TOCTPOSHUIO DJIEKTPUYECKUX CXEM C HCTOb30BaHreM Oubamnoreku ESK
Beinosinus padory, Bel Oyaere:

VY3 co3nmaBaTh MPOEKTHYIO JOKYMEHTAIUIO C UCIIOJIb30BaHUEM MIEPCOHATBHOTO KOMITBIOTEPA;

MarepuasibHOe o0ecrieyeHue:

[lepcoHanbHBII KOMOBIOTEP, MOAKIIOYEHHBIA K TI00aTbHON CETH, METOJMUECKUE YKA3aHUSIIO
BBINOJIHEHUIO IPAKTUYECKON PabOTHI.

3aganmue:

OcCy11ecTBUTh IOCTPOEHUE WIEKTPUUECKUE CXEMBI COIVIACHO 3a/1aHUIO

ITopsinok BbINOJIHEHUsI paGOThI:

1. 3arpy3uThb porpaMmy

2. BBINONMHUTE TOCTPOEHUE HIIEKTPUUECKUX CXEM

3. PesynbTaT paboThl Ipe10CTaBUTD I IPOBEPKHU IPEIOIaBATEIIO
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®opma npegocTaBieHus pe3yJibTaTa: cxema.

Kputepuu onenku:

OneHka «OTJIMYHO» BBICTABISECTCSA, €CJIM BBINOJHEHB BCE 3aJaHUS MPAKTHUUYECKOTO 3aHATHUSA,
JOTYIICHBI 1-2 He0YeThl, HCIIPABJICHHBIE 110 TPEOOBAHUIO MPETIOIABATEIS.

OneHkKa «X0poILI0» BBICTABISIETCS, eclii paboTa BBINOJIHEHA B MOJHOM 00beMe, JOMYIIEeHbI OJlHA
ommOKka wiu Oojiee JIBYX HEAOYETOB NPHU BBHIMOJTHCHHHM 3aJaHUs, WCIPABICHHBICE IO 3aMEYaHHIO
npernojaBaTe’s.



OreHKa «yAOBJIETBOPUTEIbHO» BBICTABISECTCSA, €CIIM 33JaHUS BBIIOJIHEHBI HE B MTOJHOM 00BEME,
JOMyIIEHbI 1-2 omMOKY NpyU BHINOIHEHUH 3a/1aHUM, HO NIPOJIEMOHCTPUPOBAHbI YMEHUS,JOCTaTOUHBIE JUIs
JAJIBHENIIETO YCBOCHMSI IPOrPaMMHOI0 MaTepuaa.

OneHka «HEeyJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIM BBIIIOJIHEHO MEHEE IOJIOBUHBI 33JaHUH, HE
IIPOJEMOHCTPUPOBAHbI YMEHHUSI, JOCTATOYHBIE Ul JAJIBHEUIIETO YCBOCHHS IPOrPaMMHOIO MaTepHalla.



[Tpaktuyeckas padora Ne 18
B03MOKHOCTH UCIIOIB30BaHUS AMIIAPATHOTO U MIPOrPAMMHOT0 o0ectieueHus B Ipo(hecCHOHATbHON
JEATEIILHOCTH
esab paGoThi:
[TpoBepka u cucTeMaTH3aLUs 3HAHUIA IO BO3MOKHOCTSIM MCIIOJIB30BaHUsI AllIIapaTHOT'O UIIPOrPAMMHOTO
obecrieueHus B Ipo(eccCHoHABHOM e TebHOCTH

Boinosinus padory, Bel Oynere:

VY1 nonp30BaThCs MaKeTaMU CHEIUAIM3UPOBAHHBIX MPOTPAMM IS IPOSKTUPOBAHUS, pacyeTa UBBIOOpa
ONTUMAJILHBIX AapaMETPOB CUCTEM 3JIEKTPOCHAOKEHUS

MarepunanbHoe obecrieyeHue:

[lepcoHanbHbIN KOMIBIOTEP, MOIKIOYSHHBIN K TJI00aNbHON CETH, METOANYECKHUE YKA3aHUSTIO
BBITTOJIHEHHUIO PAKTHYECKON PaOOTHI.

3aganue:

1. [ToBTOPUTH OCHOBHBIC KOMAH/IbI IIPU Pa0OTE C U3yYSHHBIM MIPOTPAMMHBIMOOECIICUCHHEM

2. O3HaKOMI/ITI)C$I [} HpaBI/IJIaMI/I BBITIOJIHCHUA UTOT'OBOI'O TECTA. BI)IHOJIHI/ITI) 3aaHuA 6JIOK3,1
HUTOrOBOI'0 TECTA.

3. B coOTBETCTBUH ¢ BAPHAHTOM BBIIOJHUTH IIPAKTHUECKOE 3a1aHKe 0JI0Ka 2.

4, [TpemocTaBUTh BBHITIOJHEHHOE 33JaHUE HA TIPOBEPKY MPEIIOIaBATEIIIO.

®opma npegocTaBieHus pe3y/IbTaTa: TecT, cxema.Kpurepun onenku:

«OTIMYHO» - TEOPEeTHUYECKOE COJEepKaHWE Kypca OCBOEHO IIOJHOCTbIO, 0e3 mpoOenoB, yMEeHHus
c(OpPMHPOBAHBI, BCE MPEITyCMOTPEHHBIE MPOrPaMMON y4eOHBIC 3aJaHNs BBIOJIHEHBI, KAYECTBO MX BBIMOJTHEHUS
OLIEHEHO BBICOKO.

«XO0poI110» - TEOPETUUECKOE COZIEPKAHIE Kypca OCBOEHO OTHOCTBIO, 0€3 Ipo0eoBs,

HEKOTOpbIe yMEHUs1 C(hOPMUPOBAHBI HEJIOCTATOUHO, BCE MPETyCMOTPEHHBIE TPOTrPaMMOi

y4eOHBbI€ 3a/JaHUs BBINOJIHEHbI, HEKOTOPbIE BU/IbI 3a/1aHUI BBINOJIHEHBI C OIIMOKaMHU.

«YIIOBIETBOPUTENBHO» - TEOPETUYECKOE COAEP)KaHUWE Kypca OCBOEHO YaCTHYHO, HOMPOOENbl HE HOCAT
CYLIECTBEHHOTO XapakTepa, HEoOXOJUMble YMEHHUS pabOThl C OCBOEHHBIM MaTepUajioM B OCHOBHOM
c(hopMHpOBaHBbl, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoil OOydeHus y4yeOHBIX 3aJaHHUi BBINOJIHEHO,
HEKOTOpBIE 13 BBIITOJHEHHBIX 33JaHU COJepKaT OMIMOKH.

«HeynoBneTBOpUTENbHO» - TEOPETHUYECKOE COJACpkKAHHWE Kypca HE OCBOECHO, HEOOXOAMMBICYMEHHs He
c(hopMHUPOBaHbI, BHITIOJHEHHbIE YUEOHBIE 33/1aHUS COJEPKAT rpyOble OIIHOKH.



