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AHHOTaAUA

JucuuminHa «9JeKTPOHHBIE IPOMBIIIEHHBIE YCTPONHCTBA» BXOJUT B 00pa30BaTEIbHYIO
IporpamMMy BBICIIETO OOpa3oBaHMs IO HAmpaBiIeHUIO MOAroToBKW/ creruansHocTH 11.03.04
«OJIeKTpOHMKAa M HAHOWIEKTPOHUKA» HanpaBiIeHHOCTU «IIpOMBINUIEHHAs 3IEKTPOHUKA.
JucuuniuHa peanusyercs kadenpoit «Ne41y.

JucuuiuiHa HaneneHa Ha (JOpMUPOBAHKE Y BBITYCKHHUKA CIETYIONTNX KOMITETEHITHN :

IIK-1 «CrnocoOeH BBIMOJHATH pPAacYeT AJIEKTPOHHBIX MPHOOPOB, CXEM MU YCTPOMCTB
pa3nuyHOro (PYHKIIMOHAIHHOTO Ha3HAYECHHUSI B COOTBETCTBHH C TEXHUYECKUM 33JaHHEM)

[NIK-4 «Crioco0GeH OCyIIECTBIISATh CKBO3HOE INMPOEKTUPOBAaHUE HU(PPOBBIX YCTPOHCTB C
WCTIOJIb30BAHNEM TEOPUH CIIOKHBIX IIUPPOBBIX CUCTEM)

CopnepxaHue TUCLHUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C PACCMOTPEHHEM
MPUHIUIIOB TOCTPOCHUS, (PYHKIIMOHUPOBAHHS W TMPOCKTUPOBAHMS PA3IHMYHBIX 3JIEKTPOHHBIX
YCTPOICTB: aHAJIOTOBBIX, LIU(PPOBBIX, MOCTPOEHHBIX HA OCHOBE MPOTrPaMMHUPYEMBIX JJOTHYECKUX
unterpanbHbix cxeMm (IIJIMC) m uMOynbCHBIX YCTPOWCTB, MPOrPaMMHUPYEMBIX MOAYyJEH
MIPOMBIIIJIEHHOW aBTOMaTHU3al|H.

[IpenogaBanue AMCHMILIMHBI IpeAyCMaTpUBaeT cleayromue (GopmMbl OpraHusanuu
y4eOHOT0 TIpoliecca: JIEKINH, JabopaTopHbie pPabOThI, MPAKTUUECKHUE 3aHSTHS, CAMOCTOSITEIIbHAS
paboTta oOyuaromierocs.

[IporpaMmoii AHUCHUIUIMHBI TPETYCMOTPEHBI CIENYIOIIME BHJbI KOHTPOJS: TEKYLIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B opMe IK3aMeHa.

OO0mas Tpya0eMKOCTh OCBOCHUS JIUCIUILIMHBI COCTaBIIsAeT S5 3adeTHBIX exuHuI], 180
4acoB.

S3bIK 00yueHHs MO JUCHMIUIMHE «  PYCCKUH  »




1. TlepedeHb MIIAHUPYEMBIX PE3yAbTaTOB O0YUECHHUS MO AUCIUTUINHE

1.1. [enu npenoaaBaHust JUCHUIUIHHBI

[IpennasHaueHne  OUCHUIUIMHBI  «DJEKTPOHHbIE  MPOMBIIUICHHBIE  YCTPOWCTBA»
3aKIo4aeTcss B (pOPMHUPOBAHWMU y CTYIAEHTOB MpPO(eCcCHOHANBHOW IOATOTOBKM B 00JacTh
pa3pabOTKK 3JIEKTPOHHBIX YCTPOHCTB HA COBPEMEHHOM 5SJIeMEHTHOW 0a3e, aHAJIOTOBBIX H
IU(GPOBBIX AJIEKTPOHHBIX MPHUOOPOB, C MPUMEHEHHEM CHUCTEM aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHMS ISl CHHTE3a JIOTHYECKUX CXEM W MPUOOPETECHHH CTYIEHTAMHU NPAKTHUYECKUX
HABBIKOB aHAIIN3a AJICKTPOHHBIX MPOMBIIUICHHBIX YCTPONUCTB, MOJCIHPOBAHUS M BepUPHKAIINN
pa3paboTaHHBIX STYeEeK HU(POBBIX CXEM.

1.2. JucuumumHa BXOAMT B  COCTaB  4YacTH, (QOPMHPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEeNbHON MPOrpaMMBbl BeICIIET0 00pa3oBaHus (nanee —

OIl BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3ynbTratamu ocBoenus OIT BO.

B pesynbraTe m3ydeHus NUCHUIUIMHBI OOyJarolIuiics JOJDKEH 001ajaTh CIeqyHIUMU
KOMIETEHIMAMH WM UX 9acTIMU. KOMIETeHIIN 1 MHIUKATOPHI UX JOCTIKEHUS TIPUBEICHBI B

Tabmume 1.

Tabmuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Kareropus (rpynma) | Kon u HaumenoBanue | Koj m HanMeHOBaHWE WHAMKATOPA TOCTHKCHUS
KOMIETEHITUU KOMIETEHITUHN KOMIICTCHITNHT
ITIK-1 Cnocoben I1K-1.3.1 3HaTh NpUHIKIBI pacyeTa MapaMmeTpoOB
BBITIOJTHATH PacueT Y XapaKTePUCTUK OT/IETBHBIX OJIOKOB
AIEKTPOHHBIX AHAJIOTOBBIX U IMTU(PPOBHIX IIEKTPOHHBIX
puOOPOB, CXEM U puOOpOB.
TTpodeccHoHabHbIE YCTPOMCTB IIK-1.Y.1 ymeTb npOBOAUTH OLIEHOYHBIE
KOMITCTEHTIHI Pa3ITU4YHOTO pacyeThl XapaKTePUCTHK 3JIEKTPOHHBIX
(b YHKIIMOHAIILHOTO puOOpOB.
Ha3HAuYEeHUS B I1K-1.B.1 BnageTs HaBbIKAaMH MIPEACTABICHUS
COOTBETCTBUHU C Pe3yNbTaTOB pacyeTa MEKTPOHHBIX YCTPOICTB B
TEXHUYECKUM BUJIE TaOnuIl, rpaduyecKuX 3aBUCUMOCTEN U
3aJlaHuEM JarpaMmm
[1K-4.3.1 3HaTh 7I€MEHTHI TEOPHUHU CIOKHBIX
U(POBBIX CUCTEM, OCHOBHBIE TPUHLIUIIBI
CKBO3HOT'O ITPOEKTUPOBAHUSI, MAPLIPYT
ITK-4 Cnocoben pa3paboTKu U BepudUKAIUU ITUOPOBBIX
OCYILIECTBIISITh YCTPOMCTB.
CKBO3HOE [1K-4.Y.1 ymerb NpOBOJAUTH OIUCAHUE MOJICIICH
[Ipodeccruonanbuble | IPOEKTUPOBAHKE U(GPOBBIX CXEM Ha MOBEACHUYECKOM SI3bIKE,
KOMITIETEHITNH U(GPOBBIX YCTPOMCTB | OCYLIECTBIIATH MOJHBIN [IUKJI aBTOMATUYECKOTO
C UCTOJIb30BaHHEM MPOEKTUPOBAHUS IU(PPOBBIX CXEM.
TEOPUU CIIOKHBIX [1K-4.B.1 BnaseTs cenuain3upoBaHHBIMU
U(GPOBBIX CUCTEM CUCTEeMaMH aBTOMaTHU3UPOBAHHOTO
MPOEKTUPOBAHMS JIJIs1 CHHTE3a JIOTHYECKHUX
CXeM, MOJIETTUPOBaHUs U Bepudukanuu
pa3pabOTaHHBIX SYEEK CXEM

2. Mecro nuctmmianHbl B cTpykrype OIT
JlucuuruinHa MokeT 0a3upoBaThbcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJarOIIUMUCS
[IPU U3YYECHUH CIICTYIOLIUX TUCLHUIIINH:
— « DIEKTPOTEXHUKAY,

— « CXEMOTEXHHKA aHAJOTOBBIX ICKTPOHHEIX VCTDOﬁCTB)),

— « CXEMOTEXHHUKA UMITYIbCHBIX U I_II/I(bDOBBIX YCTPOUCTBY.




3HaHI/ISI, MOJIYYCHHBIC IIPpU H3YUYCHHUH MaTcpuajia HaHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TaAK U MOTYT UCIIOJIb30BATLCA MIPU U3YUCHUHN APYTIUX OUCHHUILINH:
- « SHGDFGTI/I‘-IGCKZUI QJICKTPOHHKA».

3. OOBeM U TPYyJOEMKOCTh TUCITUTIINHBI
Jlarabie 00 o0meM o0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboTHI IO AUCIHUIUIHHE (M PACIIPEICIICHIE STOW TPYAOEMKOCTH TI0 CEMeCTpaM) MPEACTABIICHBI B
tadsme 2.

Tabnuma 2 — O0beM B TPYA0EMKOCTh JUCIHILTUHBI

TpynoemkocTb
Bun yae6HOMI paboThI Bceero 110 CEMECTPaM
Ne7
1 2 3
O6was mpyooemxocme oucyuniunst, 3E/ (1ac) 5/ 180 5/ 180
H3 nux uacoe npakmuueckoil n0020moeKu 51 51
AyoumopHhvle 3anamus, BCETO 4ac. 68 68
B TOM YHCJIE:
nekruu (JI), (dac) 17 17
npaktrdeckue/cemunapckue 3aastus (I113), (vac) 34 34
naboparopusie padboTs! (JIP), (dac) 17 17
KypcoBoi npoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnas paboma, Bcero (4ac) 76 76
Buo npomesxcymounoii ammecmayuu: 3a4et, mudd. 3ader, 3 33
sk3ameH (3ader, Judd. 3aq, Dk3.**) ) )

IIpuMevanue: KaHmMmATCKMHA SK3aMeH

4. CopeprxaHue TUCITUTITUHBI
4.1. PacmpezneneHue TPyJIOEMKOCTH JTUCHIUTIIMHBI 110 Pa3zesiaM U BHIaM 3aHSTHH.
Pazgenbl, TeMbI TUCIUTIITUHBI M KX TPYJOEMKOCTh TPUBECHBI B TaOIUIIE 3.

Tabnuma 3 — Paznensl, TeMbl TUCIMIUIMHBI, KX TPYJI0EMKOCTh

Pasnensl, TeMbl UCIUITIHHBL e | 113 (C3)) - JIP KT CPC
’ (qac) (qac) (dac) (dac) (dac)
Cemectp 7
Paznen 1. OcHOBBI pa3pabOTKHU 3JIEKTPOHHBIX 4 20 0 0 20

YCTPOICTB HAa OCHOBE HHTErPAJIbHBIX MUKPOCXEM
POrpaMMHUPYEMOM JIOTUKU

Tema 1.1.IIporpammupyeMble TOTHIECKHE
naTerpanbHbie cxemsl (IIJIUC).

Tema 1.2. Cozmanue npoektoB mist [IJIUC.

Pazpen 2. IlocTpoenue yCcTpoOICTB MPOMBILIEHHOMN 4 14 17 0 10
aBTOMaTH3alUH Ha 0a3e CTaHIapTHBIX
porpaMMHUpPYEMbIX MOyl cemeiicTBa Siemens
LOGO.

Tema 2.1 OcHOBHBIE CBEACHUS O JIOTHYECKAX MOJYJISX
cemeiictBa Siemens LOGO.

Tema 2.2. TIporpaMmupoBaHre MoyJiei Siemens
LOGO B cpene LOGO! Soft Comfort.




Paznen 3. Opranuzanus uHTEpPEHCHOTO 2 0 0 0 9
B3aMMOJICUCTBHSI B PaCIPEACICHHBIX AIEKTPOHHBIX
MPOMBIIIUICHHBIX CUCTEMAX.

Tema 3.1. JIuauu cBsi3u.

Tema 3.2. CriocoObI KOAUPOBAHUS TBOUTHON
WH(OPMAIIUH B PaclpeieeHHbIX CUCTEMaX.

Tema 3.3. MarucrpanbHble IPUEMHUKH U
nepenaTIuKy.

Tema 3.4. CxeMOTEXHHKa Y3JIOB raJlbBAHHYECKOM
Pa3Bs3KH.

Paznen 4. CpenctBa comnpspKeHUsT DIIEKTPOHHBIX 2 0 0 0 10
MIPOMBITIIJICHHBIX YCTpOfICTB C BHCIITHUMH
YCTpOMCTBaMU.

Tema 4.1. i3MepuTenbHbIC TPeoOpa3oBaTEu
OJICKTPOHHBIX CHUCTEM.

Tema 4.2. O030p U3MEPHTENLHBIX MPe0Opa3oBaTeNcH,
BBIITYCKaE€MBIX BEIYIIUMHU PUPMaMH.

Tema 4.3. DneMeHTHI YeIOBEKO-MAIIMHHOTO
nHTEepdeiica.

Paznen 5. IHTErpanbHbIe 3aITOMIHAIONTIE 1 0 0 0 4
YCTpOICTBA.

Tema 5.1. Knmaccudukamnms 3ariOMIHAIOIIIX
YCTpPOMCTB.

Tema 5.2. PaznoBumaoctu O3Y.

Tema 5.3. O6macty TpUMEHEHUS 3aTIOMHHATOTITIX
YCTPOMCTB.

Paznen 6. MadopMaIimoHHbIe TEXHOIOTHH B 4 0 0 0 17
ABTOMATH3UPOBAaHHOM MPOCKTUPOBAHUH U
ABTOMATHYECKOM MPHUOOPOCTPOUTEILHOM
npousBonactse UHmycTpuu 4.0.

Tema 6.1. TexHomornu TSI KOMMYHUKAITHH
KuOeppHU3NIECKUX CUCTEM Ha IIPOU3BOJICTBE.

Tema 6.2. Kubephusudeckue CUCTEMBI
MPOMBIIIICHHOTO Ha3HAYCHUSI.

Tema 6.3. MynbpTrarenTHas cpena Kudephu3mIecKoro
nudpoBoro nmpoussozacTea Muamycrpun 4.0.

Tema 6.4. DIeKTPOHHBIN TOKYMEHTOO00POT
KuOeppHU3MIECKOr0 MMPOU3BOICTBA

HWrtoro B cemectpe: 17 34 17 0 76

Hroro 17 34 17 0 76

[IpakTrueckass TMOArOTOBKA  3aKIOYACTCSd B HEMOCPEJACTBEHHOM  BBITTOJTHCHHH
OoOy4arouMMuUCs  OMNpPEAEJCHHBIX  TPYAOBBIX  (DYHKIUH, CBSA3aHHBIX C  Oymymei
poheCCUOHAIBHON JIEATEIHHOCTHIO.

4.2. CopnepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHH.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI IPUBEACHO B Ta0uIE 4.

Ta6Jmua 4 — Conepx(aHHe pa3aciioB U TCM JICKHUOHHOT'O ITUKJIA

Howme
p HaszBanue u conep:xanue pas3feiioB U TEM JEKIIMOHHBIX 3aHIATHH
paszaena
1 Paznen 1. OcHOBBI pa3pabOTKH AIEKTPOHHBIX YCTPOUCTB HA OCHOBE MHTETPATIBHBIX

MHUKPOCXEM IIPOrpaMMUPYEMOU JIOTUKH.
Tema 1.1.IIporpammupyemsie joruueckre naterpanbubie cxemsl (ITJIMC).
OO6u1re mpuHIMIBI HocTpoeHus yerpoiicTB Ha ocHoBe IIJIMC. O630p ITJINC,




BhIITyckaeMbIx pupmamu "Altera", "Xilinx", “Actel”. OcHOBBI (PYHKIIMOHUPOBAHHUSI.
OyHKIIMOHATBHBIE BO3MOXKHOCTH. OrpaHHYCHHS.

Tema 1.2. Coznanue npoextoB st [UINC.

Cpencrsa pazpadborunka. CAITP "Quartus". "AnmapaTHblil" BapuaHT peaau3auu
npoekta. bubnuorexu snemenToB. ba3zoBsie aeMeHTHI (primitives). DIeMEHTH U3
cepun 74xxx. DJI€eMEHThl MEeraQyHKINH.

[IporpaMMHBII BapuaHT peau3auy NpoeKTa. S3pIKM ONMCaHKs annaparypbl
AHDL, VHDL, Verilog. Peanu3amus Oy/ieBbIX BRIpOKSHUN U ypaBHEHHN. 3a1aHKe
y3510B ¥ uH. O1iepaTopsl YCIOBHOM JIOTHKH.

[IpoexTupoBaHHEe TUMOBBIX (PYHKIIMOHAIBHBIX Y3JI0B HU(PPOBBIX YCTPOUCTB HA
[JINC: nemmdpaTopsl, MyJIbTHILIEKCOPHI, KOMITAPATOPHI KOJIOB, CUETUYHKH,
peructpsl. [IpoexTrpoBanne nu(ppPOBHIX y3JIOB M0 3aJaHHOMY OBEICHUECKOMY
OTIMCAHHUIO.

Hepapxudeckue mpoeKThl. BkiltoueHne B MPOEKT CTAaHJAPTHBIX U TIOJIH30BATEIBCKUX
napamMeTpu4eckux QyHKIUI.

Tunossle ommoOku B "annapaTHeIX" U mporpaMMHBIX npoekrax Ha [IJINC.
MonenupoBanue. Otiajaka.

Paznen 2. [ToctpoeHne yCTpOCTB MPOMBIIIIICHHOW aBTOMATH3aIMK Ha 0a3e
CTaH/IapTHBIX POTrPaMMHPYEMbIX MO Iy el cemeiicTBa Siemens LOGO.

Tema 2.1. OCHOBHBIE CBEIEHUS O JIOTHYECKUX MOIYJIsX cemerictBa Siemens LOGO.
TexHnueckue xapakrepucTuku. CTaHIapTHBIE CXeMBbl BKIIOYeHUs. ConpspKeHue ¢
JATYMKAMU U UCTIOJTHUTEIBHBIMU yCTpOcTBaMu. DYHKIIMOHATBHBIE BO3MOKHOCTH U
orpannyeHus. [IpumMepsl THIUYHBIX TPUMEHEHUH ISl PEIICHHS 3a7a49
aBTOMAaTHU3aIIH.

Tema 2.2. [IporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft
Comfort.

bazoBrie noruveckue pyHkimn Mmoayiei cemeirictea LOGO!.

Crnenunanbabie pyakuun moaynei cemerictea LOGO!. Iudpossie 6oku. Peneiinbie
omoku. Taiimepsl. Cuetunku. CueTunk pabodero BpeMeHu. CIBUTOBBIN PETUCTD.
YacTtoTHbIN KOMITapaTop. [ eHepaTopsl UMITYJIbCOB. AHAJIOTOBBIC OJIOKH. Y CUITUTETb.
AHAJIOTOBBIM KOMITApaTop. YHOpaBisieMblil TEHEPATOP JTMHEUHO U3MEHSIOIIETOCS
Hanpspkenus. [T1-perymstop. [Tapamerpuzanust 0;10k0B. BbIBOT TEKCTOBBIX
COOOILIEHU .

[Tpumepsr npumenenns moayieii LOGO! B mpoMBIIIIEHHOCTH.

Paznen 3. Opranuzanus uHTEpPEHCHOTO B3aMMO/ICHCTBHS B PACTIPE/ICIICHHBIX
3JIEKTPOHHBIX IPOMBILIIEHHBIX CUCTEMAX.

Tema 3.1. JIunuu cBs3u.

Knaccugukanus nunuii ceszu (JIC). Bonokonno-ontuueckue JIC. OnHonpoBoiHbIE
JIC: xoakcuanbHbii kKabenp, JIC Tuma "Butas mapa". Muoronposoaasie JIC:
xryroBele JIC, nueiiguble coeMHUTENH, IeYaTHbI MOHTax. DkpaHupoBaHHble JIC.
CpaBHUTENbHBIE XapaKTEPUCTUKU MTPOITYCKHOM CIIOCOOHOCTH.

Tema 3.2. UnTepderickl nepenayn JaHHBIX.

CranzapTsel aCHHXPOHHOM MOCIJIE0BAaTENIbHON IIepeiaun JaHHBIX.

Buyrpunnarusie uatepdeiicsl. 11lnna napopmaimoHHoro oOMeHa HHTErpaIbHbIX
cxem 1C. Iluna nHpopManiMoHHOTO 0OMeHa UHTerpaibHbIX cxeM SMBus.
Onuonposoausiii naTepdeiic I-Wire. HuskoBonbtHeiil nHTepdeiic LVDS.
[TpomsbinuienHsie naTepdeiicsl RS-232, RS-422A, RS-485.

Kox "Manuectep-11". bunonsipuslii hazoMaHUTYyTHPOBAHHBIA KO/ C TACCUBHON
nay3oit. Cucremsl iepeiauu JBOUYHON MH(OopMaIy ¢ mpeoOpa3oBaHUEM:
4acTOTHas M (pa30Bas MAaHUITYJISALMSL.

Tema 3.3. MaructpajibHble IPUEMHHUKH U TIepEIaTUUKH.

DJNEeKTPUUECKUE XapaKTEPUCTHKHU: BXOAHOE U BBIXOJHOE COPOTHUBIICHMSL.




Ocobennoctu HHTEP(PEHCHBIX MUKPOCXEM, BBITIOJIHEHHBIX 1T0 TexHomoruun KMOIT,
TTJI u OCJI. Cratuueckue u JMHAMUYECKUE TapaMeTpbl. BydepHbie aneMeHTs! 1
muHHBIe (hopmupoBarenn. Harpyzounas ciocoOHOCTH MepeaTymKa.
[TomexoycroitunBocTs npuemMuuka. Juddepennuansasiii npueMHuk. [puemMHuk ¢
rucrepesrcoMm. [IpeoOpasoBarenu ypoBHeit nndpoBeix curnainos. [Ipumepsr
OTEUECTBEHHBIX U 3apy0eKHBIX MHTEIPAJILHBIX IPe0Opa3oBaTesieil ypoBHEH:
KMOITI-TTJ, 9CJI-TTJI, LVDS-TTJI, RS-232 — TTJI. CxeMOoTeXHUKa
npeoOpaszoBareneii ypoBHEH Ha TPAH3UCTOPaX.

Tema 3.4. CxeMOTEXHHKA Y3JIOB TaJIbBAHHUECKON Pa3BsI3KH.

[IpoGnema ypaBHUTENTBHBIX TOKOB. TpancdopmaTopras pas3sszka. [[pumenenne
OTITORJICKTPOHHBIX YCTpoiicTB. TokoBast meTiist. AHanu3 QyHKIIMOHUPOBAHHS
AJIEMEHTOB T'aJIbBAHUUECKOI Pa3BsI3KH MPH Tepeade UMIYIbCHBIX CUTHAIOB/
[IpompbIIIIIEHHBIE MOJTYJIN TAIbBAHUYECKON Pa3BsI3KH.

Paznen 4. CpencTBa conpsiKeHHUs IIEKTPOHHBIX IPOMBIIIJICHHBIX YCTPOMCTB €
BHEIIHUMH YCTPOMCTBAMH.

Tema 3.1. U3mepurenbHbIe TPeoOpa3oBaTen MEKTPOHHBIX CHCTEM.
PazHOBUIHOCTH CpE/ICTB aBTOMAaTHYECKOTO BBOJIA M BEIBOJIA TAHHBIX B CHCTEMAax
cbopa u 06padboTku nHGopMaluu. JlaTunku nepBuuHoi nHbopMauu. MHTepdeiics.
DOnemeHTHast 0a3a aHAJIOTOBBIX YCTPOMCTB CPENICTB COMPSKEHUSI.

[IpeoGpa3zoBarenu HanpsKEHUs B KOJ (aHajIoro-ur@poBbie MpeodpazoBaTei,
AIIT). OcunoBuble xapakrepuctuku ALIl. Cratnueckue u 1uHaMUYecKue
xapakrepuctuku. Tunosoit nuntepdeiic ALIIl. OcHoBHbIe cTpykTypbl ALIIL.
[Mapannensubie ALIL. ALIIT nocnenoBarenbHbIX puOImkenuil. Uuterpupyromue
ALII. Curma-gensta AL ALIT Ha nepexmoyaeMbix koHIeHcaTtopax. Buneo-ALIIl.
CpaBuurenbHbie xapakrepuctuku ALIL: auarpamma "pa3psn-

HOCTB — ObIcTpOAciicTBIE". IHTErpupytomue npeodpa3oBaTeny Hampsxe-

HUE — BpeMsl, HallPsDKEHUE — 4acToTa.

[IpeobOpa3zoBaTenu koaa B HanpspkeHue (1udpoaHamoroBsie mpeodpa3oBaTey,
IHAIT). OcunoBuble xapaktepuctuku L[AIl. Ctatnueckne u TMHAMHYECKHE
xapaktepuctuku. Ctpykrypa L{AII ¢ pesuctuBHoi matpuneid. Buaeo-1{AII.
CpaBautenbHbie Xapakrepuctuku LIAIT: muarpamma "pa3psaHocTs — ObICTpO-
nencraue'.

OyHKIMOHAIBHBIE Y3JIbl 00pabOTKH aHATOrOBbIX cUrHaNoB Ha 0a3e LIAIL: ycunurens
C IepeMeHHBIM KO3 UIIMEHTOM YCUJICHHS, IEpEeCTpauBaeMblil GUIBTP.

Tema 3.2. O630p U3MEPUTENBHBIX TPEOOPA30BATENICH, BHIITYCKAEMBIX BEIYITUMH
bupmamu.

W3mepurenbHbie mpeodpasoBarenu u aatunku Gupm "Analog Devices”,

"Linear Technologies", "Microchip”, "Maxim", "Texas Instruments”, "Sony",
"STMuicroelrctronics”. ConpsbkeHne co CTaHIAPTHBIMH MUKPOIIPOLIECCOPHBIMH
nHTepdericaMu.

Tema 3.3. DeMEHTHI YeJI0BEKO-MalTMHHOTO HHTEpdeiica.

[TonmynpoBoAHUKOBBIE HHAUKATOPHI. PacueTr 6amiacTHBIX COMPOTHUBIICHUH.
CeMucerMeHTHbIE IU(PPOBBIE MOIYIIPOBOIHUKOBBIEC, BAKYYMHO-TIOMUHECIICHTHBIE U
xuakokpucrammyeckue (JKK) nnaukatopsl. [IpuHImn tuHaMuueckoi HHANKAIIUH.
[TonkmroueHne MHOTOPA3PSAHOTO CEMUCErMEHTHOT'O IU(POBOrO MHIMKATOpa K
U(GPOBBIM U MUKPOTIPOLIECCOPHBIM YCTPOUCTBAM.

AndasutHo-11dppoBbie U rpadpuueckue XKK-unaukaropsr pupm "Hitachi" u
"Powertip". UnTepdeiic kouTposepa rpapuueckux XKK-unaukaTopos.

Paznen 5. HTerpanbHble 3aIOMUHAIOIINE YCTPOICTBA.
Tema 5.1. Knnaccugukarus 3arioMuHaONMX YCTPOMCTB.
[TocrostnubIe 3anomuHaromiye ycrpoiictsa (I13Y). OneparuBHble 3arioMHUHaIOIINE
ycrpoiictBa (O3Y). Cranaaptablie unTepdeiicsl MukpocxeM 13V, cratnueckux u




muHamuueckux O3Y.

Tema 5.2. PaznoBugnoctu O3VY.

Craruueckoe O3Y (SRAM). lunamuyeckoe O3Y (DRAM).

PaznoBugnoctu I13Y. Dnekrpuuecku nporpammupyemsie [13Y (EPROM), I13V ¢
yabTpaduoneroBbim ctupanueM (UF-EPROM). Flash-namsats. Moaynu DiskOnChip
¢upmer "M-Systems" (M3pauis). [IpuMepsr MEKpOCXEM.

DHeproHe3aBUCHUMbIE ONIEPATUBHBIE 3aTIOMUHAIOLINE YCTPONCTBA.
deppoanekrpuueckas namsatb (FRAM). MarautopesuctuBnas namsats (MRAM).
Mamsate pupmer "Ovonix" (OUM). [Tamsite nvRAM.

ApPXUTEKTYpbl 3alIOMHHAIOIIKX YCTPOICTB. 3allOMUHAIOIIEE YCTPONUCTBO C
npou3BoJibHOM BEIOOpKO. LIFO-, FIFO-0ydepsl. KackamupoBanue MUKpoCcXeM
namMsTu. [loctpoenne Moynel naMsaTH.

Tema 5.3. O6nacTu npuMeHEeHUs 3aIOMUHAIOIIUX YCTPOICTB.

[Tpumepsl MEKpPOCXEM MaMsITH, BBITycKaeMbIX Beayuumu ¢pupmamu: "Alliance
Semiconductor”, "Cypress”, "Toshiba" u ap.

Paznen 6. UnpopMalimoHHbIE TEXHOJIOTUU B aBTOMAaTU3UPOBAHHOM IPOEKTUPOBAHUU
1 aBTOMaTUYECKOM NMPUOOPOCTPOUTENBHOM Npou3BoacTBe Munyctpun 4.0.

Tema 6.1. TexHosnoruu Ay KOMMYHUKAIIUA KHOEPPUZUUECKUX CUCTEM Ha
MIPOU3BO/ICTBE.

TexHonoruu xpaHeHus: ¥ 00pabOTKH OOJIBIIIX MACCUBOB IMPON3BOICTBEHHBIX
JTaHHBIX TEXHOJOTHH BBHITTOTHEHHUS TEXHOJOTUYECKUX OTeparuii B Kubephu3naecKmx
cucteMax. TexHOJIOTHH MEKMAITMHHOTO B3aMMOICHCTBHS KHOEPPU3HIESCKIX
cucTeM. TeXHOJIOTHH YeJIOBEKO-MAIIMHHOTO B3aUMOAECUCTBUS IS
K1OeppHU3nIecKoro MpoU3BOACTBEHHOTO KOMILJIEKCA.

Tewma 6.2. Kubepduznieckue CUCTEMBI MPOMBIIIJICHHOTO HA3HAYCHUS.
Kubepdusznueckue cucremsl (KOC) anmutuBHOTO MTpon3BoicTBa. 3D-NIPUHTHHT.
Kubepdusznueckue cucreMbl MOBEPXHOCTHOIO MOHTaXa 3JIEKTPOPAAUOKOMIIOHEHTOB.
Kubepduszndeckne cucteMbl TpaHCTIOPTHON MHGPACTPYKTYPHI YMHOU (haOpUKH.
Kubepduzndeckne cucteMbl TPOU3BOACTBEHHOTO KOHTPOJIS.

Tema 6.3. MynsTuareHTHas cpeaa kuoepdusndeckoro mudpoBoro Mponu3BoICTBA
Nunpyctpuu 4.0.

Kubepduszuueckas cucrema Kak areHT MyJIbTHareHTHOU cpeibl. MynbTHareHTHas
cpena nudponoro npousBocTBa. Tomonorun KOC B cocTtaBe ymHOM hadbpuku
HNunyctpun 4.0.

Tema 6.4. DNeKTPOHHBIN JOKYMEHTOO00OPOT KHOEPPU3HIESCKOTO TIPOU3BOICTRA.
Hudposeie hopmer onucanus 00bekToB UHaycTpuu 4.0. MabopmarimonHo-
TEJICKOMMYHHUKAIIMOHHAS cpefa IudpoBoi ¢hadpuku u ymMHoU hadpuku UHIycTpun
4.0. Knuent-cepBepHbie TeXHOJOTUM Ha npeanpustusx Uuayctpuu 4.0. Obnaunas
nH(ppacTpyKTypa Kak cepBuC Uil mpousBoacTBa Muayctpuu 4.0.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATHS
TeMbl IPaKTHUECKUX 3aHATHI U X TPYJAOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6Jmua 5— HpaKTI/IquKI/Ie 3aHATHUSA U UX TPYAOCMKOCTD

N3 Hux Ne
Dopmsbl Tpyno- o
Ne . NPaKTUYECKOH | pa3zaena
Tembl pakTUUECKUX 3aHATUH INPaKTUYECKUX | EMKOCTb,
n/n . MOJIrOTOBKH, | TUCLIMII-
3aHATUI (uac)
(gac) JIMHBI
Cemectp 7
1 | U3yuenue cpeanl pazpaboTynka KOMIIBIOTEPHOE 2 1 2
U(POBBIX (PYHKIIMOHAIBHBIX MOJIeIMPOBaHHE
omokoB Ha [IJIMC Quartus




2 | PazpaboTka KOMOMHAIIMIOHHOTO KOMIIBIOTEPHOE 2 1 2
ycrpoiictBa Ha ocHoBe [1IJIVC B MO/JIETTMPOBAHKUE
cpene Quartus
3 | Pa3zpabotka cyeTynKka ¢ 3aJJaHHBIM | KOMIBIOTEPHOE 4 2 2
OCHOBaHMEM cueTa Ha T- MOJICIUPOBaHHE
Tpurrepax B cpene Quartus
4 | Pa3paboTka cueTyMKa C 3aJaHHBIM | KOMITBIOTEPHOE 4 2 2
OCHOBaHHUeEM cuera Ha JK- MOJIETTUPOBaHUE
Tpurrepax B cpene Quartus
5 | Pa3pabotka ¢popmupoBarems KOMITBIOTEPHOC 4 2 2
HMITYJIbCHOU MOJIEJIUPOBAHUE
MOCIIEIOBATEIILHOCTH C
3aJJaHHBIMH CBOMCTBAMH
6 | Pa3zpabotka dpopmupoBarems KOMITHIOTEPHOE 4 2 2
UMIYJIBCOB, YIIPABISIEMOTO MOJICITUPOBaHME
11 (POBBIM KOJIOM
7 | N3yuenue 0a30BbIX JOTMUYECKUX U | KOMIBIOTEPHOE 4 2 5
CTIEUANBHBIX (QYHKITHI MOJICIIUPOBaHHE
MIPOrPaMMHPYEMBIX JIOTHIECKUX
moxyneit Siemens LOGO B cpene
LOGO! Soft Comfort.
8 | Pa3pabotka ycTpoiicTBa KOMITBIOTEPHOC 2 1 5
JIOTUYECKOTO YIIpaBIICHUS Ha 0a3e | MOJCITUPOBAHHE
MIPOTPaMMHPYEMOTO JIOTHIECKOTO
moayiast LOGO! Siemens.
9 | Pa3paboTka mpoekTa yCTpoicTBa | KOMIIBIOTEPHOE 4 2 5
YIIPaBJICHUS CBETOTEXHHYECKUM MOJIeIUPOBaHHE
00opynoBaHUEeM Ha 0aze MOy
MPOMBIIUIEHHOM aBTOMaTU3aIH
LOGO! Siemens
10 | PaspaboTka npoekra ycTpoiicTBa | KOMIIBIOTEPHOE 4 2 5
YIIPaBJICHUS JJIIEKTPOTEXHUYECKUM | MOZICIMPOBAHNE
MPOMBIIUIEHHBIM 000PY/I0BaHHEM
Ha ocHoBe Moayisi LOGO!
Siemens
Bcero 34 17
4.4, JlabopaTopHbIE 3aHATHS
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0muIe 6.
Tabmuua 6 — JlabopaTopHbIe 3aHSTHUS U X TPYIOEMKOCTh
N3 Hux Ne
Ne Tpyno- MIPaKTUYECKOU | pa3zena
n HaumenoBanue 1abopaTopHbIX paboT €MKOCTb, OATOTOBKH, | MMCIHTI-
(uac) (dac) JIMHBI
Cemectp 7
1 | M3mepurenb [UIMTEIBHOCTH UMITyJIbCa Ha 0ase 4 2 S
IPOrpaMMHUPYEMOTO JOTHYECKOTO MOTYJIs
LOGO! Siemens
2 | 3mepuTens Neproia CIeI0BaHUs UMITYIIbCOB 4 2 5
Ha 0a3e MporpaMMHUpPYEMOTro JOTHYECKOTO




moxyiss LOGO! Siemens

3 | VnpasiieHue 351eKTpOABUraTeIeEM 4 2 5
IIOCTOSIHHOTO TOKA MOCPEACTBOM

MIPOrPaMMHUPYEMOTO JIOTHYECKOTO MOYJIS
LOGO! Siemens

4 | YopaiieHHe MIaroBbIM JIEKTPOIBUTATEIIEM 5 2 5
MOCPEICTBOM IIPOTPAMMHUPYEMOTO
norudeckoro moayist LOGO! Siemens

Bcero 17 8

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJITAaHOM HE TIPETYCMOTPEHO.

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs
Bunel camocTosiTensHON paboThI M €€ TPYAOEMKOCTh ITPUBEIEHBI B Ta0nuIe /.

Tabnuna 7 — Bunel camocTosTensHON paboThl U €€ TPYA0EMKOCTh

Buna camocrositensHOM paboThI Bcero, yac CCM::;[I) 7,
1 2 3
W3yuenne Teopernyeckoro mMarepuana qucuuiuimasl (TO) 50 50
KypcoBoe npoektupoanue (KI1, KP) - -
Pacuerno-rpaduueckue 3aganus (PI'3) - -
Brinosinenue pedepara (P) - -
IMoaroroBka K 3ammuTe 1adopatopHbix pabot (JIP) 20 20
[ToaroroBka k Tekymemy KOHTpoJro ycrieBaemoctu (TKY) 2 2
Jlomamuaee 3aganue (/13) - -
KonTtponbabie padoTh 3a0unnkoB (KP3) - -
ITonroroBka k mpoMexxyrounoit arrecraruu (I1A) 4 4
Bcero: 76 76

5. IlepeyeHn yueOHO-METOIUUECKOTO OOCCTICUCHHMS
JUTSI CAMOCTOSTENIbHOM PabOThl 00YJArOIITUXCSI IO TUCIUTIIAHE (MOIYIIIO)

VYuebHO-MeToAnYeCKHEe MaTepUabl Uil CaMOCTOSTEIbHON paboThl 00yUYarOIIMXCsl yKa3aHbl B II.
7-11.

6. IlepeyeHb meUaTHBIX U IJIEKTPOHHBIX YUEOHBIX U3JAHHIMA
[lepeueHp meYaTHBIX U DIEKTPOHHBIX YUEOHBIX U3/IaHUN TIpUBEIeH B Tabmule 8.
Tabnuna 8— IlepedyeHpb nmeyaTHBIX U AJIIEKTPOHHBIX YUECOHBIX U3IaHUN

KomaectBo
SK3EMILISIPOB
Ugll_nigec bubnuorpadudeckas ccpliika i GIEISPHZ;ZeKe
AIIEKTPOHHBIX
SK3EMILIPOB)
004.9 Amnanoro-uudpoBoe npeodbpazoBaHuE
A64 /'Y. Kecrep u np.; pen. Y. Kecrep; mep. 16
E.b. Bonoaun. - M.: Texnocdepa, 2007.
- 1016 c.




004 Buyrpunnarasie nuatepdeincs
B78 BCTPaMBaEMbIX CUCTEM: yUeOHOE 52
nocobue / A.A. Boctpukos,

H.A. banonun, A.M. Ceprees. - CII6:

Wzn-Bo 'YAII, 2012. - 95 c.

004.4 TexHuueckoe v MpPOrpaMMHOE
A-64 obecrieueHne pacrpeiesieHHbIX CUCTEM 10
yIpaBJieHus: yaeOHOe ocoome/

A.C. Anamkus, 3.1, Kagsipos,

B.I'. Xapa3os; C.-Ilerep0. roc. rop. HH-T

(Texsn. yn-1). - C116: Ban ®enopos,

2004. - 369 c.
http://padabum.com/d.php?id=15345 | Munaes U.I"., Camoiinenko B.B. IEKTPOHHBII

[IporpamMmmupyeMble TIOTHYECKUE SK3EMILIISP

KOHTpoJuepsl. [IpakTnueckoe

PYKOBOJICTBO TSI HAUMHAIOIIETO

unxenepa. Ctasponoisib: AITPYC, 2009.

- 100 c.
http://cyberleninka.ru/article/n/progra | IlporpaMMupyeMbie TOTHYECKHE HJIEKTPOHHBIH
mmiruemye-logicheskie-kontrollery- | KOHTpOJUIEPHI B aBTOMAaTH3HPOBAHHBIX SK3EMITISIP
v-avtomatizirovannyh-sistemah- cucremax ynpasnenus / U. I'. MuHaes,
upravleniya B. M. llapamos, B. B. Camoiinenko,

. T'. Ymkyp. 2-e u3z., nepepad. u J01I.

Crasponons: AI'PYC, 2010. 128 c.
http://www.eneq.ru/download/?logom | Siemens. Simatic. LOGO!. PykoBOACTBO | 3JIE€KTPOHHBIIH
anualruv4.pdf nosip3oBarelst. Pemakums 04. 03/03. SK3EMILISP
http://promsis.spb.ru/catalog/ad_siem | IIporpaMmmupoBaH#e KOHTPOJUIEPOB HJIEKTPOHHBIH
ens/automatic_systems/logo/program | (Jjorudeckux mMojysiei) Siemens SK3EMILISP
mirivanie_siemens_logo/ LOGO!: aBromaTu3aims

TEXHOJIOTUYECKOTO TpoIecca u

IPOM3BOJICTBA.
http://www.siemens.ru Odunmansaeiii Web-caiit HJIEKTPOHHBIH

IpeICTaBUTENILCTBA KOHIIEpHA Siemens SK3EMILISIP

B Poccun.
http://www.lib.madi.ru/fel/fel1/fell6E | ITporpaMMupoBaHHe JOrHUCCKHX HJIEKTPOHHBIH
416.pdf kouTposutepoB (PLC): yueb.mocobue / DK3EMILISP

O.1.MaxkcumsiueB, A.B.JIubenko, B.A.

Bunorpanos. — M.: MAJIA, 2016. —

188 c.

004.9 WurepHer Beleil: Oyayiee yxe 37ech 5
I' 85 /| C. T'punrapa. - M.: Anbnnaa

[Ta6mumep: Touka, 2017. - 224 c.

004.4 [TepenoBeic HHPOPMAITMOHHBIE 12
1127 TEXHOJIOTUU B aBTOMATU3UPOBAHHOM

POEKTUPOBAHUN M aBTOMATUYECKOM
prOOPOCTPOUTENHHOM MIPOU3BOJICTBE
Wnnyctpun 4.0: yae6HOe nocobue /
J.A. 3akongaes [u Ap.]|; pen.

J.A. 3akongaes. - CII6: IIOJIMTEX-
ITPECC, 2019. - 80 c.
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http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZvYbTEEvqFT&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDVWRXlTb09CSTN5S1dqNGI4T09sS0x4b2lZV3hweXFOazAyNmVhcE1XaVJCOHhlWmRraFJxRDV3NmdzNThWbmpnRk5MQ2V5UGtDQU5EMVA1SXlqQU9DYjVac2UtWFJVRDRfUHlNVGxWT3ZpQQ&b64e=2&sign=a9f37784edec5ae024aecb71bd055f2e&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk4xJxqH5DdRtM4hTKC108G_dhWb02DTEmuMWQrYuHWBQkzdLv2IzxnuxL1kSGX4BIpU5nWCZ7OXbym_xvT7eHHgVVX5w189TkOlkAc6zuxHEJz1oUsxk8E-8PFQRSGnDk0GlcivSPmtMEiy7sWk2viZePlmyX6usQO2ZCthncrTGDfbkHue119o-WNwB8fj2yTa8clai_pWKfu894X_0Jwk&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpErT-jGQv_qa330M3sXE1_y-fXSZYy5yfnmu8Z4VcP39AeV4xiMry8d0Z4D1QRdsA5Uje4KLKMF5bOJx2RPZcOzaqq2026fzw1ftlADhJP3qpwK8MeOLJ4woMXMuptcqTsM7CUB73E5euUZkmOwtaDFsRVxKWkioF6k1-0PHSPltpLEj9xBPUKqn72Fo74QOdnYzEojc79Ro97ItrUilyk3ebcmFE0x-mOOJbjg4JerNHgpvtoKg3sk29NwTZbH0E-F_FWkPlyGLPeElnuei5N20TZxwBmmkow77uyHEoFZ6Iq6oot7IN31t0hECGcYjJf-N9BMnbgeoruly0yYCfUN80MDXJ1bSP0NwLtzQi9bWMyGRWPRAYrLzWd3TGvhmfBiXgj9Bi0B3qLXq7dAuQljMc3BFcxTUWEe_wUmybcnKResCgIu5Du_Xlc5y3zjctNENTgExFWXyqv2Vt7SUeT9DXnoqJ0bv7fjdzN3ZD6VuhiE3raWEtQg&l10n=ru&cts=1451817473445&mc=5.195387433495078
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://promsis.spb.ru/catalog/ad_siemens/automatic_systems/logo/programmirivanie_siemens_logo/
http://www.siemens.ru/ad/ri;
http://www.lib.madi.ru/fel/fel1/fel16E416.pdf
http://www.lib.madi.ru/fel/fel1/fel16E416.pdf

7. IlepeueHb 3IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn «MHTepHeT»

Ilepeuenn JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn  «MHTepHeT», HEOOXOOUMBIX [UIi OCBOCHHUS JIUCIHMILIMHEI
npuBeeH B Tabiuue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «/HTepHeT»

URL agpec HaunmenoBanue

http://fpga.in.ua/category/fpga/cad- | Antontok A.W. OcHoBbl padoTsl B Quartus I1: Kypc
pld/basic-quartus nabopaTtopHbIx pabot / JlabopaTtopis uppoBux
texHoJoriit Ha 6a31 ®EJI HTYY “KIIN”, xapenpa KEOA.

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOT U
8.1. [lepeyeHp TPOTPAMMHOTO OOECHEUEHHs, HCIOJIB3yEMOTO TIPH OCYIIECTBICHUU
00pa30BaTENILHOTO Ipoliecca M0 AUCLUIIINHE.
[lepedyeHp UCTIOIB3yEMOTO IMTPOTPAMMHOTO 0OecnieueHus npejacTasieH B Tadmuie 10.

Tabmuma 10— [TepeueHs mporpaMMHOTO 00ECTICUCHIS

Ne i/ HamMmenoBanue

1 Quartus Prime software Lite edition. Toctymen st 3arpy3ku
//URL.: http://dl.altera.com/?edition=lite

2 CBo6oHO pacmpocTpansemsiii mporpammubiii mpoaykt LOGO! Soft Comfort
koHiepHa Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. IlepeueHp  MHQPOPMAINMOHHO-CIIPABOYHBIX  CHCTEM, UCIIOJIB3YEMBIX  TIPH
OCYIIECTBICHHH 00Pa30BaTEILHOTO MPOIecca MO TUCIUILTHHE

[lepeyeHp WCMONB3yeMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
Tabymne 11.

Tabmuna 11— [Tepeyers nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycMmoTtpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MarepuanibHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa3oBaTeNIbHOTO TpoIiecca 10 AUCIUILTHHE, TPEACTaBIcH B Tadauiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKOU Oa3bl

No HaumenoBanue coctaBHOM yacTu Howmep aymutopuu
n/m MaTepHaTbHO-TEXHUYECKOHN 0a3bl (Ipu HEOOXOTUMOCTH)

JleximoHHas ayIMuTOpUS

KoMnbroTepHslii Ki1acce

10. OueHouHsle cpeacTBa Ui IPOBEIEHHS MPOMEXYTOUHOMN aTTeCTalluu
10.1. CoctaB OIICHOYHBIX CPEICTB JJsl TPOBEJIEHHS MPOMEKYTOUHOH aTTecTaluu
oOyyaromuxcs o JUCHUIUIMHE puBeAeH B Tabmnuue 13.
Tabnuua 13 — CocraB O1IEHOYHBIX CPEACTB JJIsl IPOBEICHHsI TPOMEKYTOUHOM aTTecTallluu

Bug HpOMC)KyTO‘-IHOﬁ aTrTeCTalnnu | HepequL OICHOYHLIX CPCACTB



http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://dl.altera.com/?edition=lite
http://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-logo/demo-software/Pages/Default.aspx
http://w3.siemens.com/mcms/programmable-logic-controller/en/logic-module-logo/demo-software/Pages/Default.aspx

\ DK3aMeH | Crniucok BOIPOCOB K 3K3aMEHY

10.2. B kadecTBe KpHUTEpPHEB OLEHKA YPOBHS COHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETEHINI 00yJarouMMuCS TMPUMEHsETCsl S-0ajulbHasi HIKala OIEHKH C(POPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBejaeHa B Tabuuie 14. B TeueHne ceMecTpa MOXKET HCIIOJIb30BATHCS
100-6annmpHast ~ mIKasia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI ~ YHHUBEPCHUTETa,  IpaBUIIA
WCTIOJIb30BAHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
'YAIL
Tabmuna 14 —Kpurepun onieHkH ypoBHS CQOPMHUPOBAHHOCTH KOMIETECHITUHA

Or1eHKa KOMIIETEHITII
5-0amtbHad mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— oOyyarouuiicss TiayOOKO M BCECTOPOHHE YCBOMWJI IPOrPaMMHBIN
MaTepuar;

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEIHFHO M TPAMOTHO €0 M3JIaraer;

— OMUPAsCh Ha 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHOHN JHTEPaTYpPHI,
TECHO TNPHBS3BIBAET YCBOCHHBIC HAYUHBIC MTOJIOKEHHUS C MPAKTHYECKON
JeSITeTbHOCTHIO HAIIPABIICHHUS,

— yMeIio 000CHOBBIBAET M APTYMEHTHPYET BBIJIBUTAEMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI M 0OOOIICHHUS;

— CBOOOJTHO BJIAJICET CHCTEMOH CIIeIMAIN3UPOBAHHBIX TOHATHH.

«OTIIMYHO)»
(Ga4YTCHO»

— oOydJaronuiicss TBEPIO YCBOWII MPOTPAMMHBIA MaTepuai, TPaMOTHO U
10 CYIIECTBY W3JaraeT €ro, ONHUPasCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPHI,

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEHH;

— YB${3I)IBaeT YCBOGHHI)Ie 3HAHUSI C HpaKTI/I‘—IeCKOﬁ ACATCIIBbHOCTBIO
HAaIlpaBJICHUS;

— apTyYMEHTUPYET HAyYHBIC MTOJIOKCHHUSI;

— JIeJIaeT BBIBOJILI M 00OOIICHHUS;

— BJIQJIEET CUCTEMOM CIICI[MATU3HUPOBAHHBIX MOHSITHUH.

«XOPOLLIO»
<«GAYTEHO»

— 0Oy4Jaronuiicss yCBOWJI TOJIBKO OCHOBHOHM MPOTPaMMHBIM MaTepua,
M0 CYHIECTBY M3JIaraeT €ro, ONmupasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEpaTyphl;

— JIOITyCKAeT HEeCYIECTBEHHbIE OMNOKHA U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHHIA
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYET Hay4YHbIE MOJI0KEHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIQJICET CUCTEMOM CHelMATN3UPOBAHHbBIX MOHSITHI.

«YyHOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH 4YacTH MPOTPaAMMHOTO
Marepuaa,

— JIOTIyCKaeT  CYIICCTBEHHbIC  OMMOKA W  HETOYHOCTH  IPHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HallpaBIICHUH;

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHCHHH 3HAHUIA,

— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHHSI,

— He GOpPMYIHPYET BHIBOJOB U 0000IIEHUIA.

(HCYHOBJICTBOPUTCIILHO>
«HC 3a4YTCHO»

10.3. TunoBbIe KOHTPOJIBHBIC 3aJaHUS WIIK HHBIC MAaTEPUAJIbI.
Bormpocs (3amaun) Ui sK3aMeHa mpecTaBiIeHbl B Tadnuie 15.

Tabnuma 15 — Bonpocs! (3aaaun) 11t 5K3aMeHa

Ne Kon
Ilepedyenb BompocoB (3a1a4) UIst SK3aMeHa
/1 WHIMKATOpa
1 | Ilporpammupyemsble norudeckue uHTerpainbublie cxemsl (IIJIMC): I1K-4.3.1,
HOMEHKJIaTypa (yHKIHNOHAJIbHBIE BOZMOKHOCTH, METOIOJIOTHS I1K-4.Y.1,
pa3paboTKU YCTPOICTB HA UX OCHOBE. I1K-4.B.1
2 | Pa3paboTka QyHKIOHaNbHBIX y370B Ha ocHoBe ITJIMC: nornueckue I1K-4.3.1,




CXEMBI. I1IK-4.¥.1,
I1K-4.B.1
3 | Pa3zpaboTka (yHKIIMOHATBHBIX y3710B Ha ocHOBE [IJIMC: cueTunku ¢ [K-4.3.1,
3aJJaHHBIM OCHOBAHHWEM CYETa HA OCHOBE [-TPUITEPOB. I1K-4.Y.1,
I1K-4.B.1
4 | Pa3paboTka QyHKIIMOHAIBHBIX y3710B Ha ocHOBe [IJINC: cueTunku ¢ [1K-4.3.1,
3aJlaHHBIM OCHOBAHMEM cueTa Ha ocHoBe JK-Tpurrepos. I1K-4.Y.1,
I1K-4.B.1
5 | Pa3zpaboTka (yHKIIMOHATBHBIX y3710B Ha ocHOBE [IJIVIC: renepaTopsl I1K-4.3.1,
MMIYJbCHBIX MTOCIEI0BATEIBHOCTEN C 3aJAHHBIMU XapAKTEPUCTUKAMH. [IK-4.Y.1,
I1K-4.B.1
6 | [loMexoycCTOWYMBOCTH JTUHUH CBSI3U IK-1.3.1,
IK-1.V.1
7 | OCHOBHBIEC BUJIbI MUKPOCXEM COBpeMeHHbIX O3Y IK-1.3.1
8 | Apxurektypsl mpeodpazoBarencii nanubix. AL [Tpumepsr. IK-1.3.1,
I1K-4.VY.1
9 | Apxurektypsl ipeodpazoBarencii nanubix. [{AIL [Tpumepsr. IK-1.3.1,
I1K-4.V.1
10 | Xapaxrepuctuku npeodpazoBareneii qanabix (AL u LIAIT) IK-1.3.1,
[K-4.V.1,
I1K-1.B.1
11 | Unrepdeiicel npeodpazonateneit ganubix (AL u [AIT) IK-1.3.1,
[1K-4.3.1,
I1K-4.VY.1
12 | MeTobl TPOSKTHPOBAHUS aIapaTypbl coopa U 00pabOTKU JTaHHBIX I1K-4.3.1,
[1K-4.V.1,
I1K-4.B.1
13 | OmHonpoBoauslit uaTEpdeiic I-Wire. ITK-1.3.1,
IIK-1.V.1
14 | UnTepdeiic nmocnenoBareapHoro nopra SPI IK-1.3.1,
ITIK-1.V.1
15 | Unrepdeiicer RS-232 n RS-485 IK-1.3.1,
IK-1.V.1
16 | HuskoBousbTHas quddepeHiuanpHas nepenada curaaios LVDS. IK-1.3.1,
IK-1.V.1
17 | Ipunamun noctpoerus u padotel ALIII mocnenoarenbupix npubmmkennii | [TK-1.3.1,
[1K-4.V.1,
I1K-1.B.1
18 | OGoOmeHHas CTpyKTypa U (PyHKIIMOHAIbHbIE BO3MOXHOCTH MOJTylel ITIK-1.3.1,
npomsiiieHHoi apromaruzanuu LOGO! Siemens. I[IK-1.¥.1,
I1K-4.V.1
19 | CrangapTHble cXeMbl BKIIIOUEHUS. JIOTUUECKUX MOAYNEH ceMelcTBa I1K-4.3.1,
LOGO! Siemens IIK-4.Y .1,
[1K-4.V.1
20 | IMporpammupoBanue moayseit Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
Comfort. ba3oBble noruueckue GpyHKIMH. [1K-4.V .1,
I1K-4.V.1
21 | IlporpammupoBanue moaysieir Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,
Comfort. Cneunansusle GpyHkuuu. Peneitnbie 010Ku. [1K-4.V .1,
[1K-4.V.1
22 | IlporpammupoBanue moayneit Siemens LOGO B cpene LOGO! Soft I1K-4.3.1,




Comfort. Cneuunanbusie pyHkunu. Taitmeps. [IK-4.Y.1,
I1K-4.V.1
23 | [IporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft [1K-4.3.1,
Comfort. Cneunanbueie GyHKIUU. CHETUUKH. [IK-4.Y.1,
[IK-4.V.1
24 | IlporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft [1K-4.3.1,
Comfort. Cneunanbible QyHKIIMH. YacTOTHBIN KOMIIapaTop. [1K-4.V.1,
I1K-4.V.1
25 | [IporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft [1K-4.3.1,
Comfort. CneunanpHble QyHKIIUU. AHAJIOTOBBIA KOMIIApaTop. [1K-4.V.1,
I1K-4.V.1
26 | IIporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft [1K-4.3.1,
Comfort. CneunanbHble GyHKIMH. YIIpaBiIsieMbli T€HEPAaTOP JIUHEHHO [1K-4.V.1,
U3MEHSIOIIETOCs HAPSIKEHUS. [IK-4.V.1
27 | IlporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft [K-4.3.1,
Comfort. Cneunanshsie pynkiuu. [I1-perynstop. [1K-4.V.1,
I1K-4.V.1
28 | IIpeoOpa3zoBatenu ypoBHeH UPPOBBIX CHTHAIOB. CXEeMOTEXHHUKA IK-1.3.1,
npeoOpaszoBaTeiell ypOBHEH Ha TPAH3UCTOPaX IK-1.¥.1
29 | IIpeoOpa3zoBaTenu ypoBHeH MU(PPOBBIX cCHTHAIOB. CXeMOTEXHHUKA IK-1.3.1,
TpaHchopMaTOpHBIX peoOpa3zoBaTesiell ypOBHEH ITK-1.V.1
30 | Ananu3 GyHKIIMOHHPOBAHUS TPaHC(HOPMATOPHOU ralIbBAHHUECKOM IK-1.3.1,
pa3Bs3KU IIpU IIepeaye UMITYJIbCHBIX CUTHAJIOB ITK-1.V.1
31 | UHTepdeiic “ToxoBas netis” IK-1.3.1,
I1K-1.V.1
32 | Ilpunnun auHaMUYecKoN uHANKAIWU. [loaKmroueHne MHOTOPa3psIHOTO I[IK-1.3.1,
CEMHCETMEHTHOTO ITU(POBOTO MHIAMKATOPA K ITUPPOBBIM U IK-1.¥.1
MHUKPOMIPOIIECCOPHBIM YCTPOHCTBAM
33 | AndasurHo-1udpossie u rpadpuyeckue KK-unaukatops! Gupm. IK-1.3.1,
Wutepdetic korTposuiepa rpadpuueckux XKXK-unaukaTopos. IK-1.¥.1
Bomnpocsr (3amaun) ais 3avera / nudd. 3auera npeacrapieHsl B Tadnuie 16.
Tabnuma 16 — Boripocs! (3amaun) s 3aueta / qudd. 3auera
Kon
Ne i/t [Tepedyens BompocoB (3amay) myis 3auera / qudd. 3auera HHMKaTOpa

Y4eOHBIM IJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM 11 KypCOBOTO MPOEKTUPOBAHUS/BBHINOIHEHUS KypCOBOM pabOTHhI

MpeAcTaBieH B Tadnuie 17.

Tabnuma 17 — Ilepeyern TeM Ui KypcOBOTO TPOEKTUPOBAHNUS/BBITIOJIHEHUS! KYPCOBOM pabOThI

Ne i/n N
KYpPCOBOU pabOThI

[IpumepHbIil mepedeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHUS

V4eOHBIM IUTAHOM HE NpeaAyCMOTPCHO

BOHpOCLI Uit IPOBCACHUSA HpOMe)KYTO‘{HOﬁ arrecrallui B BHJAC TCECTUPOBAHUA

npecTaBieHbl B Tabmuie 18.

Tabnuna 18 — IlpumepHblii mepeueHb BOIIPOCOB ISl TECTOB

No

i [IpumepHBIil TepedeHb BOIIPOCOB JUIsl TECTOB

Kon
WHJMKATOpa

He npenycmorpeno




[lepeueHs TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOYYaIOUIUXCS 3a09HOU (hOPMBI
oOyueHus1, IpecTaBIeHbI B Ta0muie 19.

Tabmuma 19 — llepederb KOHTPOIBHBIX padOT

No /i [Tepeyenb KOHTPOJILHBIX PadOT

He npenxycMoTtpeno

10.4. Meroguueckie  MaTepualbl,  ONPEACISIOMKE  MPOUEAYPhl  OLCHUBAHHA
WH/IMKATOPOB, XapaKTePU3YIOMUX JSTanbl (HOPMUPOBAHUS KOMIIETCHIIMH, COAEp)KaTcs B
JIOKaNbHBIX HOpPMATUBHBIX akTax ['YAIL, pernamMeHTHpYIOIUX MOPAIOK U HPOUEAYPY
IIPOBEJICHUS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTU M MPOMEKYTOYHON aTTeCTalluu OO0y4aroluxcs
I'VAIL

11. Meroanueckue ykazaHus 1Js1 00yJarOIIUXCsl IO OCBOSHHUIO JTUCIIUTLTAHBI

11.1. Meroauueckue Yyka3aHus Ui OOYy4aroOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3zHAauYeHHWE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ H3JIOKEHHE ydeOHOro Mmartepuarna. Ha3HadueHwe COBpEeMEHHOU JIEKIUH B
paMKax AMCIUIUITMHBI HE B TOM, YTOOBI MOJYyYUTh BCHO MHGOPMAIHMIO IO TEME, a B OCBOCHUHU
dbyHIaAMEHTANBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWSA, HOBEHIIHMX
JOCTM)KCHHM Hay9HOW MBICIH. B yueOHOM mporiecce JIEKIHsS BBIMOJHIET METOA0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHPOPMAMOHHYIO (PYHKIMHU. JIeKusi pacKpbiBaeT MOHATUWHBIN armapaT
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpOOJEeMBI, JaeT IEJIbHOE MPEJCTaBICHUE O JUCIHIUINHE,
MTOKA3bIBAET B3aMMOCBS3b C IPYTUMHU JTUCHUTIIIMHAMMU.

[InanupyemMble pe3yabTaThl IPU OCBOCHUHU 00YyYaIOUTUMUCS JIEKIIMOHHOTO MaTepHaa;

— TIIOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEIEAETCS EIEBOM YCTAHOBKOM K Ka)K/1I0 KOHKPETHON TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOoThl COBMECTHO C MPEIOAaBaTEIIEM;

— pa3BuTHEe MNpO(EecCHOHATBHO-AEIOBBIX  KayecTB, JIIOOBU K  TNpPEeaMeTy H
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIILJICHUS.

— TOsIBJIEHUE HEOOXOAMMOro HHTepeca, HEOOX0AUMOTO TSl CAMOCTOSITENIbHOM paboThI;

— IIOJY4YEHHE 3HAaHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM WU TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH HA OJvKaiiue ropl;

— HAY4YMTbCS METOJMYECKH 00pabarbiBaTh Marepuai (BBIICIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, MNPUXOJUTh K KOHKPETHBIM BBIBOJIAM, [OBTOPSATh HMX B  Pa3jIM4HBIX
bopMyITUpOBKax);

— TOJy4eHHE TOYHOTO MOHMMaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHUH.

JIeKUMOHHBI MaTepual MOXET COINPOBOXKIATbCSA JIEMOHCTpalMed CclaijjoB U
WCIIOJIb30BAHMEM Ppa3aTOYHOTO0 Marepualia MpU MPOBEACHUU KOPOTKUX JAUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBieHus JIEKIMOHHOTO MaTepuaa:

— Anxanu3 aktyanbHOCTH npobaembl. Onpenenenue TepMuHoB. [locTaHOBKa 3a1a4.

— AHanu3 CyIecTBYIOMIMX MOJX0J0B K PEIICHUIO TOCTABICHHBIX 3a/1a4.

— PaccMmoTtpeHnue pelieHnii moCcTaBIEHHBIX 3a/1a4 Ha KOHKPETHBIX TpUMepax.

— AHanu3 TUMOBBIX OMIMOOK, BO3HHMKAIOMIMX MPH PEHICHHH aHAJIOTUYHBIX 3a/1ad C
JPYTUMHU UCXOJIHBIMU JaHHBIMH.

— BbIBOJIBI M pEKOMEHIAlIMHU 110 UCIIOJI30BAaHUIO PACCMOTPEHHBIX METOJIOB.

— OtBeTbl Ha BONPOCHI CIIyIIATENEH.

11.2. Meroauueckue ykazaHus Ui 00y4Jaromuxcs Mo y4acTHIO B CeMUHapax




He npenycMoTpeHO y4eOHBIM TUTAHOM MO JAHHOW JMCLUIUIAHE.

11.3. Meroauueckue yka3aHus JUIs OOYYAIOLIMXCS MO TPOXOXKIACHUIO TMPAKTHYECKUX
3aHATHI

[IpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHu3alMHu y4eOHOTO
IpoLecca, 3aKJII0YaroIIascs B BHIIOJHEHUN 00y4arolUMHUCS 0 PYKOBOACTBOM IPENOIaBaTelIs
KOMILJIEKCa Y4eOHBIX 3aJaHMM C LENbI0 YCBOEHHS HAyYHO-TEOPETUYECKHMX OCHOB Y4eOHOM
JUCLMILIMHBL, TPUOOPETEHUS] YMEHUI U HaBBIKOB, OIIbITa TBOPUECKOM 1€ATEIbHOCTH.

[enbro mpakTUYECKOro 3aHATHS JUIsl 00yYalOLEerocs sBJSETCS IPUBUTUE 00ydarOIUMCs
YMEHHM U HaBBIKOB MPAKTUYECKOH JIEATEIBHOCTH 110 U3y4aeMOU TUCIUIUIMHE.

[1nanupyemble pe3ynbTaThl IPU OCBOCHUHU O0yJarOIIUMCS IPAKTUUECKUX 3aHATHIH:

— 3aKperuieHue, yriayOlieHue, pacllupeHHe M JeTalu3alus 3HAHUW TNpH pElIeHUU
KOHKPETHBIX 3a7ay;

— pa3BUTHE TIO3HABATEJIbHBIX CHOCOOHOCTEH, CAaMOCTOSITENBHOCTH  MBIIIJICHUS,
TBOPUYECKON aKTUBHOCTH;

— OBJIaJICHHME HOBBIMM METOJaMH M METOJUKAMU H3Yy4EHHUs KOHKPETHOM yueOHOM
JTUCLMIUINHBI;

— BBIpa0OTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYEHHbIX 3HaHUM A4
BBITIOJTHCHUS 3aJIaHU;

— ofecrnieyeHue palMOHAILHOTO COYETAaHUS KOJUJIEKTUBHON M MHAMBHIyaIbHOU (hopm
0o0y4eHwHs.

TpeGoBanus K TPOBEACHHUIO MPAKTUYECKUX 3aHITHHA

Y4eOHO-METOIUYECKHE  MaTepHalibl  JUIi  MPOBEACHHS  MPAKTHYECKUX  padoT
YTBEPKIAIOTCS HA 3acelaHuu Kadeapbl U BHIKIAIBIBAIOTCS MpernojaBaTesieM B Havaje ceMecTpa
B cuctemy LMS u B nuuHbIif KaOUHET CTy/ACHTA.

[IpoBenenune mpakTuuecKux pabOT MPEANoJIaracT BHINOJHEHHE 00yJIarouMucs padoT 1Mo
CO3/IaHHIO MPOEKTOB B KOMITLIOTEPHBIX cpenax Quartus u Siemens LOGO Soft B coorBercTBHE €
MOCTABJIEHHOW 3ajjaueii W OCYLIECTBJICHHE KOMIIBIOTEPHOTO MOJEIHPOBAHUS C LENbIO
BepU(UKaLUU MTOJy4EHHOTO pe3ybTaTa.

Jlis npoBeleHHs] 3aHATUNA 10 BBIIOJHEHHUIO MPAKTUYECKHX pabdOT MOXKHO TaKkxKe
PEKOMEHI0BATh CIIEAYIONINE y4eOHO-METOIMUECKIE U3aHUS:

1) MunaeB U.I'., Camoiinenko B.B. IIporpaMMupyeMbie JOTHYECKHE KOHTPOJUIEPHI.
[IpakTHueckoe pykoOBOJACTBO i HauuHaromiero uHxeHepa. CraBpomnosib: AI'PYC, 2009. —
100 c. //URL: http://padabum.com/d.php?id=15345

2) lludposeie ycrpoiictBa Ha IIJIMC: MmeToauuecKhe yka3aHHs K JIaOOPaTOPHBIM
paboram / coct.: H.I'. 3axapos, H.B. Cy66otun, A.A. Ka3anko, A.C. CaBasieB. — YJIbSHOBCK:
VaI'Ty, 2015. — 68 c¢. // URL.: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Meroauueckue yka3zaHus Ui OOYYaroIIMXCS MO BBIMOJTHEHHUIO JIaOOPATOPHBIX
pabot

B xoxe BwimosiHEHMs 1a00OpaTOPHBIX pabOT OOydYaroIIMHCS [OJDKCH YrIIyOUTh H
3aKpENUTh 3HAHUS, MPAKTHYCCKUE HABBIKHM, OBJIAJETh COBPEMEHHON METOJMKOW M TEXHUKOU
OKCIIEPUMEHTa B COOTBETCTBUH C KBAJTHU(PHUKAIIMOHHONW XapaKTEPUCTUKOW OOy4aromerocs.
BrinmonHenue nmabopaTopHbIX pabOT COCTOMT W3 IKCIEPUMEHTANIBHO-TIPAKTHYECKOH, pacdyeTHO-
AHAIMTUYECKOU YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX paboOT 0OydaromUMCs SIBISETCS HEOTHEMIIEMON YacThIO
W3YYEeHUS TUCIUIUIMHBI, OMpeneisieMoil y4eOHBIM IUIaHOM, M OTHOCHTCA K CPEACTBaM,
obecreunBaroNINM PEIICHNE CIESTYIONUX OCHOBHBIX 3a/1a4 00y4aronierocs:

— TmnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SBIEHUH © OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,


http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://padabum.com/d.php?id=15345
http://venec.ulstu.ru/lib/disk/2015/132.pdf

— 3aKpeIuIEHHE, PAa3BUTHE M JeTalIn3alMsl TEOPETUYECKUX 3HAHWUM, IMOJIyYEHHBIX Ha
TCKIHSIX;

— TOJIy4YeHHE HOBOM MH(OPMAIUH 110 N3y4aeMOU AUCIUIINHE;

— T[pHOOpETeHHWE  HABBIKOB  CAMOCTOSITENBHOM  paboTel ¢ JabopaTopHBIM
o0opynoBaHUEM U PUOOPAMH.

3amanue U TpeOGOBaHMS K IPOBEACHUIO JIA0OPATOPHBIX PabOT

VY4ebHO-MeToiMYeCKne ~ Marepuaibl Ui IPOBEACHUS  JIAOOPATOPHBIX  paboT
YTBEP)KJIAIOTCS Ha 3acelaHuM Kadeaphl U BBHIKIAIBIBAIOTCS MPETIOAaBaTeNIeM B Hayalle CeMecTpa
B cucreMy LMS u B nmuuHbIil KaOMHET CTyAeHTA.

[IpoBenenne mabopaTopHBIX pabOT MpeAnoyiaraeT BBIIOJHEHHE OOYJarOIIUMUCS
nporpammupoBanus moayins LOGO! Siemens B cOOTBETCTBHMH C TOCTAaBJICHHOW 3amadei u
Ha0JI0/IeHNE 3a TIOBEJIEHUEM 000py10BaHUS.

Jisi mpoBeieHUs 3aHATHH 1O BBITIOJHEHHUIO JIA00OPATOPHBIX pabOT MOXKHO TaKXKe
PEKOMEHIOBATh CIenyromee yaeOHO-METOANYECKOe H3AaHue!

3HAKOMCTBO C OCHOBHBIMH TPHHIUINAMH PaOOTHl MPOrPaMMHPYEMOTO JIOTHIECKOTO
koHTposuiepa SiemensLOGO. MeTtoanyeckoe nocodre K BHIIIOJHEHHUIO J1a0OpaTOPHOU pabOThI.
/l >keBckuit  TOCymapCTBEHHBIM TeXHWUuYeckwid yHuBepcuter, IokeBck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

CrpykTypa u opma oTdeTa 0 1ab0opaTopHO paboTe

1. TurynpHBIN TUCT

2. lens u 3a1aun pabOTHL

3. TeopeTtnueckue CBEICHHS O METOIaX PEIICHHUs MOCTABICHHBIX 3a/1a4.
4. Cxema mipoekTa B ucrnojn3yemoii cucreme CAITP LOGO Soft Comfort.
5. Pe3ynbTarhl MOICTHPOBAHUSI.

6. BEIBOIEL

TpebOoBanus K 0OPMIICHUIO OTYETA O Ja00pPaTOPHOM padoTe

Otder TPEemOCTABIACTCS WHIAMBUAYAILHO CTYICHTOM. JlOJDKEH COOTBETCTBOBATH
MPUHATOW CTpyKType W ¢opme. JlobkHAa OBITH MPEJACTaBICHA CXeMa MOJCIUPOBAHUSA U
pe3yJbTaThl B HAMISTHOM (hopme.

11.5. Meroauueckue yKazaHus A OOYYAIOIIMUXCS IO MPOXOXKICHUIO KYpCOBOTO
MIPOEKTUPOBAHMSI/BBINIOIHEHUS KYPCOBOM pabOThI
He npenycMoTpeHo y4eOHBIM IJIAHOM [0 IaHHOW JUCLMILTHHE.

11.6. Meroauueckue yKa3zaHus i 0OyJaromuXxcs M0 MPOXOXKIACHUIO CaMOCTOSITEIBHOM
paboThl

B Xoze BBINONHEHUS] CAMOCTOSITEIILHON pabOThl OOYYAIOUIUIICS BBIIOJIHIET PaboOTy MO
3aJJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOIaBaTelis, HO 0e3 ero HernocpeJICTBEHHOTO
y4YaCTHSI.

B mporecce BBIMOIHEHHS CAMOCTOSTENILHOW Pa0OThI 'y OOydaromerocss GopMupyercs
1eJIeco00pa3Hoe TIAHUPOBaHUE pab0overo BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HaBBIKM B YCBOGHHUU M CHCTEMATH3allUHU MPUOOPETaeMbIX 3HAHHM, 0OECIeUunBaET BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TMEpHOJ OOydeHHs, TOMOTaeT TNONYYHTh HABBIKM TOBBIIICHHUS
podecCHOHATLHOTO YPOBHSL.

MetonuyeckuMi ~ MaTepuajamMH,  HaNpaBSIONIMMU  CaMOCTOSITENIBHYIO — PaboTy
oOyuaronuxcs, IBISIOTCS yueOHO-METOAUYECKUE MAaTePUAIIBI TIO AUCIUILIIIHE.

11.7. Meroauueckue yka3zaHus s OOydYalOIIUXCS TO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.


http://www.studfiles.ru/preview/1979050/

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMAaTpPUBACT KOHTPOJb KadeCcTBA 3HAHUU
00y4aroImuxcs, OCyLIECTBIIEMOrO B TEUEHHE CEMECTpa C IEJbI0 OLICHUBAHUS XOJa OCBOCHHS
JUCLMIUINHBIL.

OaHMM U3 METOJOB TEKYHIEro KOHTPOJS YCIEBAEMOCTU SIBJISIETCS OTCIIEKUBAHUE
BBITIOJTHEHUS] TPEOOBAHUI K CBOEBPEMEHHOCTH IPEJCTABICHHS 00YyJarOIUMCs B CBOEM JINYHOM
KaOMHEeTe pe3yIbTaTOB BHIMOIHEHUS MOJYYCHHBIX 3aIaHUI M0 MPAaKTUYECKUM U J1a00paTOPHBIM
paboram. Ilpm HapylieHHu 3apaHee YCTaHOBJICHHBIX NPEICIbHBIX JaT BBIIOJHEHUs padoT,
HAYUCIIAIOTCS ITpadHbIe 0aTbl, KOTOPBIE CHUKAIOT 00IIee KOJTMYeCTBO HAOpaHHBIX 32 CEMECT]
PEUTUHIOBBIX 0AJIOB, IO CyMME KOTOPBIX IPOU3BOJUTCS IPOMEKYTOUHAs aTTECTALIMS.

11.8. Meroauueckne yka3aHws JUIsi OOYYAFOIIUXCS IO MPOXOKIACHUIO MPOMEKYTOUHOMN
aTTECTaIUH.

[MIpomexyrouHass  arTectanus  OOydalOmUXCS — TpEAycCMaTpuUBaeT  OICHUBAHHE
MIPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yTbTaTOB O00ydeHHs MO muciuiummae. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — QopMma OICHKM 3HAHWH, IOJYYCHHBIX OOyYaronMMcs B IpoOIecce
W3YYCHUS BCCH MUCIUIUIMHBI WA €€ YacTH, HABBIKOB CAMOCTOSTEIBHOW pabOThI, CIOCOOHOCTH
MPUMEHTh MX JUISI PEIICHUS MPAKTUYSCKUX 3a7ad. DK3aMEH [0 JUCIUILUIMHE TPOBOJIUTCS B
MEepUOJT HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOW OLEHKOW «OTIIMYHOY,
«XOPOIIOY, «YIOBICTBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHO.

BricTaBieHre OIEHKH 3a 9K3aMEH NPOU3BOJMTCS Ha OCHOBE CYMMapHOTO KOJIHYECTBA
HaOpaHHBIX PEUTUHTOBBIX OA/IOB. PeHTHHrOBBIE OalljIbl HAYUCIHSIOTCS B TEUEHHE CEeMecTpa 3a
BBITIOJTHEHUE TIPAKTHYECKHUX U JTa0OPATOPHBIX padoT, a TAKKE 3a OTBETHI HA BOIIPOCHI OMJIETa Ha
JK3aMeHe.

CornacHo miany, oOy4aromuiicst 1omkeH Haopath 100 peHTHHIOBBIX OaJTOB: 32 BpEeMs
y4eOHOTro cemecTpa oOydJaroniuiicss 1omkeH HaOpaTh 60 pEeHTHHTOBBIX 0AJUIOB, M HAa dK3aMEHE
MOXET OBITh HAYUCICHO MakCUMyM 40 perTHHTOBBIX 0ayuioB. bamibl MOryT OBITH CHHXKEHBI 3a
HapyIlleHWe CPOKOB BBHITIOJHECHHUSI MPAKTUYECKUX U JA0OpaTOPHBIX pPabOT (WM CPOKOB
MIPEACTABICHUS PE3YIhTATOB B JIMYHOM KaOMHETe cTyneHTa Ha caiite ['YAII 6e3 yBaxutenpHOU
MPUYMHBI), 32 HEJIOCTATOYHO KayeCTBEHHOE BBIMOJHEHHE COJAEp)KATeIbHOW dYacTh paldoT u
HapymeHus npu oQOpMIICHUN OTYETOB IO paboTaM, a Ha dK3aMEHE — 3a OIMOKH B OTBETE, 3a
HEJO0CTATOYHO TOJIHBIM OTBET HAa BOMPOCH OMiIeTa. 3a HEMOJIHbIE WJIM HEKOPPEKTHbIE OTBETHI Ha
JIOTIOTHUTEIbHBIE BOIPOCHI IIPETIOAaBaATEIIS.

HrtoroBasi oleHKa BBICTAaBISIETCS IO CyMME HaOpaHHBIX PEUTHHTOBBIX OaJlJIOB IO
CJIeyIOIIEeH IIKale COOTBETCTBUSA:

- ot 0 1o 54 6amnoB — “HEyNOBICTBOPUTEIHHO

- 0T 55 10 69 6amIoB — “yIO0BIECTBOPUTEIIBHO ;

- ot 70 no 84 6amioB — “xopomio’;

- 85 GamnoB u 6osee — “OTIMYHO”.



JIuct BHECEHHUSI M3MEHEHUH B pabouyto MpOrpaMMy JAUCIUILTAHBI

Jlata BHeceHus
U3MEHEHUH U
JIOTIOJTHEHUH.

IToamucey BHecHIEro
U3MEHCHHUS

CozaepxaHye U3BMEHEHUM U JTOTIOHEHUH

Hata u Ne

MPOTOKOIA
3acefaHus
kadenpol

IToamuce
3aB.
Kadeapoit




