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AHHOTaUs

JucuumnuHa «NeKTPOHHbIE IPOMBIIICHHBIE YCTPOHCTBA» BXOIUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIETO 00pa3oBaHMs IO HampaBlIeHUIO MoArotroBku/ crenuansHocTH 11.03.04
«ONEeKTpOHUKA U HAHOAJIEKTPOHUKA» HampaBiIeHHOCTH «IIpOMBbINIIEHHAsS AJIEKTPOHHUKA.
Juctummaa peanu3yercs kadempoid «Nod1y.

JucuunnuHa HauesaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

[IK-1 «CrnocoOeH BBIMONHATH pacdeT 3JICKTPOHHBIX MPHOOPOB, CXEM H YCTPOHCTB
Pa3IMYHOTO (PYHKIIMOHAIBHOI'O HA3HAYEHHS B COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM)

[MIK-4 «Croco0eH OCyIIeCTBIATh CKBO3HOE MPOSKTUPOBAHHE IU(MPOBBIX YCTPOWUCTB C
HCIIOJIb30BAaHUEM TEOPHH CIOXKHBIX IIU(PPOBBIX CUCTEM)

CopepxaHrie TUCIUIUIMHBI OXBaThIBACT KPYT BOIIPOCOB, CBSI3aHHBIX C PAaCCMOTPCHHEM
MPUHIIMIIOB TOCTPOCHMSI, (YHKIIMOHUPOBAHUSA U TMPOCKTHUPOBAHUS PA3IMYHBIX 3IEKTPOHHBIX
YCTPOMCTB: aHAJIOTOBBIX, IU(POBBIX, MOCTPOCHHBIX Ha OCHOBE MPOTPAMMHUPYEMBIX JIOTHICCKUX
unterpanbHbix cxem (IIJIMC) u uMOynbCHBIX YCTPOWCTB, HPOrpaMMHUPYEMBIX MOYJeH
MPOMBIIIJICHHONW aBTOMATH3AIIHH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMATpUBaeT Cienyromue QopMbl OpraHu3aluu
y4eOHOro mporecca: JEeKINH, JJA00paTOpHbIe pabOThl, MPAKTUUECKHUE 3aHITHSI, CAMOCTOSTEIbHAS
paboTa oOyyaromerocs.

[TporpaMMo#i ITUCHUTUIMHBI TPEIYCMOTPEHBI CICAYIONINE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyI0eMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISACT 5 3aueTHBIX enuHuIl, 180
YacoB.

S3bIk 00yUYeHUs 10 AUCIHUIUIMHE & PYCCKUH  »




1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

[IpenHasHaueHue  AUCUMIUIMHBL  «OJEKTPOHHBIE  IPOMBILUIEHHBIE  YCTPOMCTBa»
3aKioyaeTcsi B (OPMUPOBAHUU Y CTYACHTOB MNPO(PECCHOHAIBHON IOATOTOBKH B 00JIaCTH
pa3pabOTKK D3JEKTPOHHBIX YCTPONCTB Ha COBPEMEHHOW 3JIeMEHTHOW 0a3ze, aHAIOTOBBIX H
HU(GPOBBIX  3JEKTPOHHBIX MPUOOPOB, € MPUMEHEHHEM CHUCTEM AaBTOMAaTU3MPOBAHHOIO
IIPOEKTUPOBAHUS JJI1 CHUHTE3a JOIMYECKUX CXEM M IPUOOPETEHHH CTYJEHTaMH MPaKTHYECKUX
HABBIKOB aHAJIM3a AJIEKTPOHHBIX MPOMBIIUICHHBIX YCTPOMCTB, MOAECTUPOBAHUS U BepUUKALIUU
pa3pabOTaHHBIX SYEEK HU(PPOBBIX CXEM.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00YUEHUS O JUCUUIUINHE, COOTHECEHHBIX C
IUTAaHUpYeMbIMU pesynbraramu ocsoeHus OIT BO.

B pesynbrare M3ydeHus MUCHUILIMHBI OOYYalOUIMiicS AODKEH 00JalaTh CIeTyIOIIMHU
KOMIIETCHIIMSIMUA WM UX 4YacTAMHU. KoMIeTeHMy U MHAUKATOPbl UX JTOCTH)KEHUS IPUBEICHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kox u nHaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHMUS
KOMIIETEHIINH KOMIIETEHIIH KOMIIETEHIIUU
[TK-1 Cnocoben [1K-1.3.1 3HaeT npuHLMIIBI pacueTa napaMeTpoB
BBITIOJIHATh pacyeT Y XapaKTEePUCTUK OT/AEIbHBIX OJIOKOB
3JIEKTPOHHBIX aHAJIOTOBBIX U LU(POBBIX 3JIEKTPOHHBIX
puOOpoOB, CXEM U npuOOpoB.
MpodeccronaTbERe YCTPOMCTB [IK-1.Y.1 ymeeT npoBOIUTH OLIEHOYHBIE
KOMITETEHITHH pa3IM4HOTO pacyeThl XapaKTEpUCTHK AJIEKTPOHHBIX
(YHKLINOHATIBHOTO npuOOpOB.
Ha3Ha4YCHUS B [TIK-1.B.1 BnageeT HaBbIKaMU MpECTaBICHUS
COOTBETCTBHH C pE3yJbTAaTOB pacyeTa 3JIEKTPOHHBIX YCTPOUCTB B
TEXHUYECKUM BU/JIE TaOIMII, rpapUUeCcKnuX 3aBUCUMOCTEN U
3aJJaHuEM JrarpaMm
[1K-4.3.1 3HaeT 31eMEeHThI TEOPUH CIIOKHBIX
U(PPOBBIX CUCTEM, OCHOBHBIE TPUHIUITHI
CKBO3HOT'O IPOEKTUPOBAHUS, MaPLIPYT
ITK-4 Criocoben pa3paboTKu U BepupUKaUU HUPPOBHIX
OCYILIECTBIIATH YCTPOMCTB.
CKBO3HOE [IK-4.Y.1 ymeeT npoBOIUTE ONHCAHUE MOJENIEN
[TpodeccuonanbHblie | MPOEKTUPOBAHUE HU(POBBIX CXEM Ha MOBEACHUECKOM SI3bIKE,
KOMIIETEHIIUH U(PPOBBIX YCTPONUCTB | OCYIIECTBIATH MOJHBIN IIMKJI aBTOMAaTHYECKOTO

C MCIIOJIb30BaHUEM
TEOPUU CII0KHBIX
U (POBBIX CUCTEM

MIPOEKTUPOBAHUSI LIU(PPOBBIX CXEM.
[IK-4.B.1 Bnaneer cnenuain3upoBaHHBIMU
CUCTEeMaMH aBTOMaTH3UPOBAHHOTO
MIPOEKTUPOBAHMSI ISl CHHTE3a JIOTHYECKHUX
CXEM, MOJIETMPOBaHUS U BepU(UKaIUU
pa3pabOTaHHBIX AYEEK CXEM

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIICTYIOUIUX TUCIUIUINH:
— « DIEKTPOTEXHHKA,

— « CXEeMOTEeXHHKA aHAJIOTOBBIX YJIEKTPOHHBIX VCTDOfICTB)),

— « CXeMOTEeXHHUKA UMIYILCHBIX B HI/I(bDOBBIX YCTPOHCTBY.




3HaHMs, TOJy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM [IHWCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIO/Ib30BATHCA IIPU U3YYECHUU APYTUX JUCLUIIINH:
— « DHepreTuyeckas JIEKTPOHUKA.

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOCMKOCTH OT/ACIbHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 110 CEMeCTpaMm) IpPeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoemMkocTb
Bup yae6Ho# paboThl Bcero 110 CEMECTPAM
Ne7
1 2 3
Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 5/ 180 5/180
AyoumopHhuie 3auamus, BCEro vac. 68 68
B TOM YHCJIC:
nexru (JI), (gac) 17 17
npakTudyeckne/cemuaapckue 3anarus (113), (vac) 34 34
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxcymounoii ammecmayuu: 3adet, mudd. 3auer, 33 s
sk3ameH (3auet, udd. 3a4, Dk3.**) ' ]

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCIUIUIAHEI IO pa3/eiaM | BUAaM 3aHATHM.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AMCHUIIIINHBL, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIUITITHHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. OcHOBBI pa3pabOTKH AIEKTPOHHBIX 4 20 0 0 20

YCTPOMCTB HA OCHOBE MHTETPAbHBIX MHUKPOCXEM
POrpaMMHUPYEMOM JIOTUKU

Tema 1.1.IlporpamMmupyemMbie JIOTHUECKHE
uaTerpansusie cxemsl (ITJINC).

Tema 1.2. Cozganue npoekron mais [TJIWC.

Paznen 2. [ToctpoeHne yCTpOWCTB MPOMBILIIICHHON 4 14 17 0 10
aBTOMATH3alMU Ha 0a3e CTaHJapTHBIX
IPOTPaMMHUPYEMBIX MOIYJIEH cemMelcTBa Siemens
LOGO.

Tema 2.1 OCHOBHEIE CBEJICHHS O JIOTUYECKUX MOIYJIISIX
ceMetictaa Siemens LOGO.

Tema 2.2. TIporpamMmmupoBanue Moyt Siemens
LOGO B cpene LOGO! Soft Comfort.




Pasznen 3. Opranusarus HHTEPPEHCHOTO 2 0 0 0 9

B3aUMOJICHCTBUS B PACIIPEAETICHHBIX 3IEKTPOHHbIX
MPOMBIIIICHHBIX CUCTEMAX.

Tewma 3.1. JIunuu cBsi3u.

Tema 3.2. CriocoObI KOJUPOBAHMS JBOMYHOM
MH(QOPMaIUK B PaCIpPEeEICHHbIX CUCTEMAX.

Tema 3.3. MaructpanbHbie TIPUEMHUKH H
nepeAaTIrKy.

Tema 3.4. CxeMOTeXHUKA Y3JI0B raTbBaHUUECKON
Pa3BsI3KU.

Paznen 4. Cpencrea conpshKeHHS AIEKTPOHHBIX 2 0 0 0 10

IPOMBIIIEHHBIX YCTPOICTB C BHEIIHUMHU
YCTPOHCTBaMHU.

Tema 4.1. I3ameputenbHbIe TpeoOpa3zoBaTesin
OJICKTPOHHBIX CUCTCM.

Tewma 4.2. O030p U3MEPUTETHHBIX MMPEOOpa3OBaTENEH,
BBIITYCKAEMBIX BEIYIIUMHU PUPMaMHU.

Tema 4.3. DeMeHTHI YeJI0BEKO-MAITUHHOTO
nHTeperica.

Paszen 5. IHTerpaibHble 3alOMHHAOIINE 1 0 0 0 4

YCTpOMCTBA.

Tema 5.1. Knnaccugukanus 3arioMUHAIONTUX
YCTPOMCTB.

Tewma 5.2. Paznoumnoctu O3Y.

Tema 5.3. O0nacT NpUMEHEHHS 3aIIOMHUHAIOIINX
YCTPOMCTB.

Paszen 6. MHpOpMAIMOHHBIE TEXHOJIOIHH B 4 0 0 0 17

ABTOMATH3UPOBAHHOM MPOEKTHUPOBAHUH U
ABTOMATHYECKOM MPHOOPOCTPOUTEIILHOM
npousBoactse Munyctpuu 4.0.

Tema 6.1. TexHnomoruu 1yist KOMMYHUKAITIH
KHOEepPU3NUECKUX CHCTEM Ha MPOU3BO/ICTBE.
Tewma 6.2. Kubepduzndeckre CUCTEMBI
MPOMBIIIEHHOTO Ha3HAYEHHUSI.

Tema 6.3. MynbTuarenTHas cpeza Kudeppusnaeckoro
ugpoBoro nmpoussocTBa MaIyCcTpHu 4.0.
Tema 6.4. DIEeKTPOHHBIN JOKYMEHTOOOOPOT
KHOeppU3NUECKOTO TPOU3BOJICTBA

HUroro B cemectpe: 17 34 17 0 76

Utoro 17 34 17 0 76

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIA

Home
P Ha3zBanue u coziepkanue pasiesioB U TeM JEKIIMOHHBIX 3aHATUI
paszziena
1 Paznen 1. OcHOBBI pa3pabOTKH IEKTPOHHBIX YCTPONCTB HA OCHOBE MHTEIPAJIbHBIX

MHUKPOCXEM MPOrpaMMHUPYEMOIl JTIOTHKH.

Tema 1.1.IIporpamMmmupyemsble norndeckue uurerpaibabie cxemsl (IIJINC).

OO01mre TpUHIHUITEI TOCTpoeHMs! yeTpoiicTB Ha ocHoBe [TJIMC. O630p TJINC,
BhITyckaeMbix pupmamu "Altera", "Xilinx", “Actel”. OcHOBBI () YHKITHOHUPOBAHHSL.
OyHKIIMOHATBHBIE BO3MOKHOCTH. OrpaHHYEHHS.

Tema 1.2. Coznanue npoextoB st [IJIC.

CpenctBa pa3paborunka. CAIIP "Quartus". "AnnapaTHbIil" BapuaHT peaau3aniu




npoekTa. bubnuoreku 3meMeHToB. ba3oBwie aeMeHTHI (primitives). DIeMEHTHI U3
cepun 74xxx. DNEeMEHTHI Merad yHKIIUH.

[TporpaMMHBIif BapuaHT peanu3aiiy NpoekTa. S3bIKU OMUCcaHus anmapaTyphbl
AHDL, VHDL, Verilog. Peanuzamust OyieBbIX BEIpaKSHUI M ypaBHEHUIA. 3a1aHKe
y3710B U mIKH. OnepaTopbl YCIOBHOM JIOTUKH.

[TpoexTrpoBaHKEe THIOBBIX (DYHKIIMOHAIBHBIX Y3JI0B HU(PPOBBIX YCTPONUCTB HA
[TJINC: nemudpatopsl, MyJIbTUILIEKCOPBI, KOMITAPATOPHI KOJOB, CUCTIYHKH,
peructpsl. [IpoekTupoBanue nupoBIX Y3JI0B MO 3aJaHHOMY IOBEJICHYECKOMY
OIHCAHUIO.

Hepapxuueckre npoekThl. BkitoueHrne B IpOEKT CTaHIaPTHBIX U M10JIb30BATEIbCKUX
napaMeTpruueckux (yHKIUH.

Tunossie ommOKu B "anmapaTHeIX" U mporpaMMHBIX npoektax Ha [TJIC.
MonenupoBanue. OTnajka.

Paznen 2. [locTtpoeHne ycTpoiiCTB MPOMBIIITICHHON aBTOMAaTH3alluK Ha 0ase
CTaHJapTHBIX IPOrPaMMHPYEMbIX Moayiiei cemerictBa Siemens LOGO.

Tema 2.1. OcHOBHBIC CBEICHUS O JIOTHYECKUX MOAYIIAX cemeiicTBa Siemens LOGO.
Texuuueckue xapaktepuctuku. CTaHgapTHBIE cXeMbl BKItoYeHHs. CompsiKeHue ¢
JATYNKAMH U UCTIOTHUTEILHBIME yCTpoiicTBamMu. OyHKITMOHATHHBIC BO3MOKHOCTH U
orpanuueHus. [IpuMepsl THMMYHBIX TPUMEHEHUHN 7S peleHus 3a1a4
ABTOMATH3AIIHH.

Tema 2.2. ITIporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft
Comfort.

bazoBbie nornyeckue GpyHkun moaynei cemeiictea LOGO!.

Crenuansabie GyHKIMN Moayiei cemerictea LOGO!. [udposeie 6:10ku. Penciitabie
onoku. Taiimepsl. Cuetunku. CueTunk pabouyero BpeMeHu. CIBUTOBBIN perucTp.
YactoTHblll KOMIapaTop. I'eHeparopbl UMIYIbCOB. AHANIOrOBbIE OJOKH. Y CUIIMTEb.
AHaJoroBblil KOMIapaTop. YpaBisieMblii TeHEpaTOpP JIMHEHHO U3MEHSIOIIETOC
HanpsokeHus. [IU-perymstop. [lapamerpuzaius 6;10k0B. BBIBO TEKCTOBBIX
COOOILIeHUH.

[Tpumepsr npumenenust moayineit LOGO! B mpoMBIITIEHHOCTH.

Paznen 3. Opranuzanus nuHTEp(elcHOro B3auMoIeHCTBUS B pacpeieIeHHbIX
AJIEKTPOHHBIX MPOMBIIIJIEHHBIX CHCTEMAaX.

Tema 3.1. JIunum cBs3M.

Knaccudukanus nuuuii cesizu (JIC). Bonokonno-ontuueckue JIC. OqHONpOBOAHBIE
JIC: xoakcuanbHbIi kabens, JIC Tuna "Buras napa". Muoronposoansie JIC:
xrytosble JIC, nuieliHble cOeAMHUTENH, TIEYaTHBIA MOHTaX. DKpaHnupoBaHHblie JIC.
CpaBHMTENIbHBIE XapaKTePUCTUKH MTPOIMYCKHOM CIOCOOHOCTH.

Tema 3.2. laTEpdeiich nepenadn JaHHBIX.

CraHgapThl aCHHXPOHHOM NOCIIEN0BAaTENbHON NIEpeaun JaHHbIX.

Bryrpunnarasie nuarepdericel. [1lnna napopmanmoHHOTO 00MEHA HHTETPATBHBIX
cxeMm 1C. [Iluna nnpopManiMoHHOro 0OMeHa HHTerpajibHBIX cxeM SMBus.
OnunomnpoBoubiii uatepdeiic I-Wire. HuskoBonbTHbI nHTEpdeiic LVDS.
[Tpomsinennsie natepgeiicsl RS-232, RS-422A, RS-485.

Koz "Manuectep-I1". bunonspHsiii ha3oMaHUITYTUPOBAHHBIN KOJ| C TACCUBHOM
nay3oil. Cuctemsl nepeauu ABOMYHOMN HH(pOpMAIMK ¢ TPEoOpa30OBaHUEM:
YyacTOTHas U (pa3oBasi MAHUITYJIALINS.

Tema 3.3. MaructpajibHble IPUEMHHUKH U TIEPEIaTUUKH.

DIEKTPUYECKHUE XapaKTEPUCTHKH: BXOJHOE U BBIXOIHOE COIPOTHBIICHNU.
OcobenHocTr HHTEP(PEHCHBIX MUKPOCXEM, BBITTOIHEHHBIX 10 TexHonoruun KMOIT,
TTJI u DCJI. Cratnueckue u TuHaAMUYECKHe mapaMeTpsl. bydepHbie ameMeHTs! 1
muHHBIE opMupoBarenu. Harpy3zouHast ciocoOHOCTb NepeaaTyrKa.
ITomexoycToitunBocTh npueMHuka. Juddepennuansablii npueMHuK. [IpuemMHuk ¢




ructepesucoM. [IpeodpazoBarenu ypoBHel 1TudpoBbiX curHainoB. [IpumMepsr
OTECUECTBCHHBIX M 3apy0eKHBIX HHTETPATBHBIX MpeoOpa3oBaTeieil ypOBHEH:
KMOII-TTJI, OCJII-TTJI, LVDS —TTJI, RS-232 — TTJI. CxeMoTeXHHKa
npeoOpaszoBareseil ypoBHEH Ha TPAH3UCTOpax.

Tema 3.4. CxeMOTEXHHUKA Y3JI0B T'aJIbBAHUUECKOU Pa3BSI3KU.

[TpoGiiema ypaBHUTENBHBIX TOKOB. TpancopmaTopHas paspsska. [Ipumenenue
OTITO3JICKTPOHHBIX YCTpoiicTB. TokoBas nmetis. AHanu3 pyHKIIMOHUPOBAHHS
3JIEMEHTOB TaJIbBaHHUECKON Pa3BA3KHU MPH Mepeiaue UMITYIbCHBIX CUTHAIOB/
IIpoMbINIUIEHHBIE MOAYJIN TAJIbBBAHUYECKON PA3BA3KH.

Paznen 4. Cpencrsa conpspKeHUs 3JEKTPOHHBIX POMBIIUIEHHBIX YCTPOUCTB C
BHEIIHUMH YCTPOHCTBAMM.

Tema 3.1. M3mepurenbHble IpeoOpa3oBaTen 3JIEKTPOHHBIX CHCTEM.
PasHoBHIHOCTH CpeICTB aBTOMATUYECKOT0 BBOJIa U BBIBOJIA IAHHBIX B CUCTEMAX
coopa u 00paboTku uHbopmaruu. Jlarunku nepsuaHor nHGopmaruu. MaTepdeiics.
OnemeHTHas 0a3a aHAJIOTOBBIX YCTPOMCTB CPENICTB CONMPSKEHUS.

ITpeoOpa3oBarenu HanpspKeHUs B KoJ (aHaJIOro-uuppoBbie mpeoOpa3oBaTey,
AILII). OcuoBubie xapakrepuctuku ALII. Ctatnueckue u nMHaMHUYecKue
xapaktepuctuku. Tunosoit unrepdeiic ALIL. OcHoBuble cTpykTypsl ALIL
[Tapannensubie ALIIL. ALIIT nocnenoBaTenbHbIX npuOamkeHuil. IHTerpupyromue
AIIL Curma-gensta AL ALII Ha nepexitoyaeMbIx KoHaeHcaTopax. Buneo-AllllL
CpaBHutenbHble xapaktepuctuku AL quarpamma "pasps-

HOCTb — ObIcTpoaelicTBue". HTerpupyomue npeodpazoBarein HanpsxKe-

HUE — BpeMsl, HallPSDKEHUE — 4acToTa.

[IpeoOpazoBarenu koja B HanpsikeHue (LG poaHaTIoroBbie Ipeodpa3zoBaTey,
LIAII). OcnoBHble xapaktepuctuku LIAIIL. Ctatnyeckue u TuHaMHUYECKUE
xapakrepuctuku. Ctpykrypa LIAII ¢ pesuctuBHoil matpureil. Buneo-1{AII.
CpasuurenbHble xapaktepuctuku LJAIT: nuarpamma "pa3psiiHOCTh — OBICTPO-
neiicreue".

@OyHKIMOHANbHBIE Y316l 00pa00TKH aHAJIOTOBBIX CUTHAIOB Ha 6a3e LIAIl: ycunurens
C IepeMeHHbIM K03 (HULIMEHTOM YCUIIEHUS, TIepecTpauBaeMblil GUIIBTP.

Tema 3.2. O630p U3MepHUTENBHBIX ITPeoOpa3oBaTesei, BBITYCKaeMbIX BEIyIIUMH
bupmamu.

W3mepuTtenbHble mpeodpa3oBarenu u narauku Gpupm "Analog Devices",

"Linear Technologies”, "Microchip”, "Maxim", "Texas Instruments", "Sony",
"STMicroelrctronics". CompsikeHre co CTaHAAPTHBIMU MHUKPOIPOLIECCOPHBIMH
uHTepdeiicamu.

Tema 3.3. DiaeMeHTHI UeI0BEKO-MalIMHHOTO HHTep(derica.

[ToympoBOTHUKOBBIE MHIUKATOPKI. PacdeT GaniacTHBIX COMMPOTHBIICHUI.
CemucermMeHTHbIE IU(PPOBBIE MOTYIPOBOJHUKOBBIE, BAKYYMHO-TIOMHUHECLIEHTHbIE U
wuakokpucramnyeckue (JKK) nnaukaropsl. [TpuHuun quHaMuyeckoil MHIAUKALNK.
[ToaksroueHue MHOTOPa3psIIHOTO CEMUCErMEHTHOTO IIM(PPOBOr0 HHIMKATOPA K

U (POBBIM U MUKPOIIPOLIECCOPHBIM YCTPOHUCTBAM.

AndasutHo-11MdpoBbIe U rpapuueckue XKK-nnaukaropsr pupm "Hitachi" u
"Powertip". UnTepdeiic konTposepa rpadpuyeckux XKK-unaukaTopos.

Paznien 5. HTErpanbHble 3aI0MUHAIONINE YCTPOICTBA.

Tema 5.1. Knaccudukanus 3arioMHUHAIOIINUX YCTPOHCTB.

[TocTosnuble 3anoMuHatomue ycrpoiictsa (I13Y). OneparuBHble 3an10MUHAIOIINE
yctpoiictBa (O3Y). Crangaptaeie uatepdericel mukpocxem [13Y, cratnyeckux u
nuHamudeckux O3Y.

Tema 5.2. Pazaosuguoctu O3VY.

Cratuueckoe O3V (SRAM). Jlunamuueckoe O3Y (DRAM).

Pasnosugnoctu [13Y. Dnexrpuuecku nporpammupyemsie [13Y (EPROM), T13V ¢




yasTpaduonetoBeiM ctupanreM (UF-EPROM). Flash-mamste. Moy DiskOnChip
dupmer "M-Systems" (M3pauis). [Ipumepbl MUKpOCXeM.

DHeproHe3aBUCHUMbIE ONIEPAaTUBHBIE 3alIOMUHAIOLINE YCTPOIICTBA.
depposnektpudeckas namsath (FRAM). MarauropesuctuHas namsats (MRAM).
[Mamsite pupmsr "Ovonix" (OUM). ITamste nvRAM.

ApPXHUTEKTYpbI 3alIOMUHAIOIIUX YCTPOMCTB. 3allOMUHAIOILEE YCTPOHCTBO €
npou3BoiIbHOM BeIOOpKOH. LIFO-, FIFO-6ydepsl. KackagupoBanue Mukpocxem
namMATy. [loctpoeHne Moyen naMsTH.

Tewma 5.3. O6acTu MPUMEHEHHsI 3aITOMUHAIOIINUX YCTPOMUCTB.

[Ipumepsl MUKPOCXEM MaMsITH, BBITyCKaeMbIX Beayumu ¢pupmamu: "Alliance
Semiconductor”, "Cypress”, "Toshiba" u mp.

Paznen 6. MapOpManinOHHBIE TEXHOJIOTHH B aBTOMAaTH3UPOBAHHOM IPOESKTUPOBAHUH
U aBTOMAaTHYECKOM NMPUOOpOCTpouTEIbHOM ITpou3BoicTBe MHaycTpuu 4.0.

Tema 6.1. TexHonmoruu i KOMMYHHKAIMKA KHOEpHU3NIECKUX CUCTEM Ha
IPOM3BOJICTBE.

TexHonornu XpaHeHus: 1 00pabOTKH OOJBIINX MACCHBOB IIPOM3BOJICTBEHHBIX
JaHHbBIX TeXHOJIO0ruu BBITOJHEHHS TEXHOJIOTUYECKUX ONepaluii B kKubephuzndeckux
cucreMax. TexXHOJIOruH MeKMAIIMHHOTO B3aUMOJICHCTBUS KHOEP(HUZNIECKUX
cucteM. TeXHOJIOTUH YeJIOBEeKO-MaIIMHHOIO B3aUMOJICHCTBUS 1S
KHOEPPU3NIECKOTO MPOU3BOICTBEHHOTO KOMILIIEKCA.

Tema 6.2. Kubepduzndeckue cucTeMbl IPOMBIIIJICHHOTO Ha3HAYECHUS.
Kubepdpuzngeckue cucremsl (KOC) agmuTuBHOTO Mpou3BOACTBA. 3D-NIpUHTHHT.
Kubepduzndeckue cucreMbl HOBEPXHOCTHOTO MOHTaXa 3JIEKTPOPATHOKOMIIOHEHTOB.
Kubepduzndeckne cuCTeMbl TPaHCTIOPTHON HHPPACTPYKTYPHI YMHOU (haOpHKH.
Kubepduzndecknue cucreMbl IPOU3BOICTBEHHOTO KOHTPOJIS.

Tewma 6.3. MynbTuareHTHas cpea KuoepPpuznueckoro nu@poBoro Mpou3BOCTBA
Wupnyctpun 4.0.

Kubepdusnyeckas cucrema Kak areHT MyJIbTHareHTHOM cpe/ibl. MysbTHareHTHas
cpena uudposoro npousBojacta. Tononoruu KOC B cocraBe ymHOI habpuku
Nunycrpuu 4.0.

Tema 6.4. D71eKTPOHHBIN JOKYMEHTOOOOPOT KUOEPPHU3MUECKOTO MPOU3BOICTBA.
[Mudpossie popmel onucanust 00bekToB UHaycTpun 4.0. MHbopManmonHo-
TeJIEKOMMYHUKAIMOHHas cpeaa uudpoBoit padpuku u ymHou dadbpuku MHgycTpun
4.0. Knuenrt-cepBepHble TexHOJ0ruu Ha npeanpustusx Uuayctpuu 4.0. O0naunas
UHPACTPYKTYpa Kak cepBUC Ais mpousBojcTBa Muayctpuu 4.0.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHUIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

No
Dopmbl Tpyno-
Ne o pazzaena
Tembl mpakTHUECKUX 3aHATUI MPAKTUYECKUX | EMKOCTb,
/i . JUCLIUTI-
3aHATUN (gac)
JIMHBI
Cemectp 7
1 | Usyuenue cpeasl pazpaboTunka mupPOBHIX KOMITHIOTEPHOE 2 2
¢dynkunonanbHbIX 6510k0B Ha [IJIMC Quartus MOJIETTUPOBAaHUE
2 | PazpaboTka KOMOMHAITMOHHOTO YCTPOWCTBA HA KOMITHIOTEPHOE 2 2
ocnoge [1JIMC B cpene Quartus MOJICIIMPOBAaHUE
3 | Pa3paboTka cyeTurka c 3aJJaHHBIM OCHOBAaHHUEM KOMITHIOTEPHOE 4 2
cuera Ha T-Tpurrepax B cpene Quartus MOJICIIMPOBAaHUE
4 | Pa3paboTka cueTdnKa ¢ 3aJJaHHBIM OCHOBAaHUEM KOMIIBIOTEPHOE 4 2




cyera Ha JK-Tpurrepax B cpege Quartus MOJICIIUPOBAHNUE
5 | Pa3pabotka popmupoBaTens UMITyIbCHOM KOMITBIOTEPHOE 4 2
HIOCJICZIOBATEIBHOCTH C 33JaHHBIMU CBOMCTBaAMHU MOJEIHPOBAHNE
6 | Pa3paborka popmupoBaTesnss UMIyIbCOB, KOMITBIOTEPHOE 4 2
YIIPaBISIEMOT0 I (PPOBBIM KOJJOM MOZEITHPOBAHNE
7 | M3yyenue 6a30BbIX JIOTHYECKUX U CHEIMATBHBIX KOMIIBIOTEPHOE 4 )
(GYHKIMI TPOrpaMMUPYEMBIX JIOTHYECKHX MOJIETTMPOBaHNE
monynei Siemens LOGO B cpene LOGO! Soft
Comfort.
8 | Pa3paboTka ycTpoiicTBa JIOTHYECKOTO YIPABICHHUS | KOMIIBIOTEPHOE 2 )
Ha 0a3e mporpaMMHPYEMOTro JOTHYECKOTO MOIYJNS | MOJEIHMPOBAaHHE
LOGO! Siemens.
9 | PaspaGorka mpoekTa ycTpoicTBa yIpaBieHust KOMIIBIOTEPHOE 4 5
CBETOTEXHUYECKUM 000py/I0OBaHHEM Ha Oa3e MOZICTTHPOBAHHE
MOJTyJIsl poMbInuieHHoU aBToMaTr3auu LOGO!
Siemens
10 | Paspaborka npoekTa ycTpolcTBa yrpaBieHus KOMITBIOTEPHOE 4 5
AIIEKTPOTEXHUIECKUM IPOMBIILICHHBIM MOIETMPOBAHHE
obopymoBanueM Ha ocHoBe Moayis LOGO!
Siemens
Bcero 34
4.4. JlabopatopHble 3aHATUS
Tembl 1abopaTOpHBIX 3aHATHH U UX TPYAOEMKOCTh PUBEIEHBI B TabiuIe 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne Tpyno- paznena
i HaumenoBanue nabopatopHbix paboT €MKOCTb, R
(ac) JIHBI
Cemectp 7
1 | M3mepurens WIMTENBHOCTH UMITYJIbCA Ha Oase 4 S
nporpaMmmupyemoro jgorudeckoro moayss LOGO! Siemens
2 | 3smepuTens Tepro/a CIIeI0BaHKs HMITYJILCOB Ha 0ase 4 S
nporpamMmmupyemoro jgorudeckoro moaysss LOGO! Siemens
3 | YupasieHue dIeKTPOABUIaTENEM TIOCTOSHHOTO TOKA 4 S)
MOCPEJICTBOM IpOrpaMMupyemoro Jiorunueckoro moayns LOGO!
Siemens
4 | YropaBlieHHE MAaroBbIM 3JIEKTPOABUTATENIEM TTOCPEICTBOM 5 5
nporpammupyemoro sjorudeckoro moayins LOGO! Siemens
Bcero 17

4.5. KypcoBoe nMpoeKTUpOBaHKE/ BHITOTHEHUE KYPCOBON PabOThI

Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHO.

4.6. CamocrodrenbHas paboTa 00yJarouxcs

Buapl camocTosTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIC /.




Tabmuna 7 — Bunbl caMmocTosTenbHON PabOTHI M €€ TPYAOEMKOCTh

Bun camocrositensHOM paboTh Bcero, yac CeM:ﬁCTp 7,
1 2 3
N3yuenune Teopernueckoro marepuana auciuiuiiabl (TO) 50 50
Kypcooe npoektuposanue (KII, KP) - -
Pacuetno-rpaduueckue 3aganus (PI'3) - -
Brimonnenue pedeparta (P) - -
IToaroroBka K 3ammTe 1adopatopHbix padot (JIP) 20 20
IToaroroBka k Tekymemy KOHTpoJto ycreBaemoctu (TKY) 2 2
Jomamnee 3aganue (/13) - -
Kontposbabie paboTsl 3a0unnkoB (KP3) - -
ITonroroBka k npomexxyrounoi arrecrauuu (I1A) 4 4
Bcero: 76 76

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUI CAaMOCTOSITENIbHON PaboThl 00yUaroIuXCcs M0 JUCUUIUIMHE (MOJTYJIIO)
Y4eOHO-MEeTOINYECKHE MaTepUabl Uil CAMOCTOSTEILHONH paboThl 00ydJaroUINXCsl YKa3aHbl B 1I.

7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH NIpUBEIeH B TabmuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIM

Kommuectso
9K3EMILISIPOB
UIII\_’LII_HS;[F;)/ ec bubnuorpaduueckas ccplika i 6125533;61@
AIIEKTPOHHBIX
9K3EMIULIPOB)
004.9 Amnanoro-muppoBoe npeodpazoBaHue
A64 /Y. Kecrtep u ap.; pen. Y. Kectep; mep. 16
E.b. Bononun. - M.: Texnocdepa, 2007.
- 1016 c.
004 Brytpunnatasie nHTEpdEHCH
B78 BCTPaWBAaEMbIX CUCTEM: yueOHOe 52
nocobue / A.A. BocTpukos,
H.A. banonun, A.M. Ceprees. - CII06:
Usn-8o I'VAII 2012. - 95 c.
004.4 TexHu4eckoe U MporpaMMHOE
A-64 obecrieueHre pacipeieICeHHBIX CUCTEM 10
yIrpaBieHus: yaeOHoe mocobue/
A.C. Anamkun, D.J1. Kagsipos,
B.I'. Xapa3os; C.-Ilerep06. roc. rop. uH-T
(Texn. yn-t). - CII6: Ban ®enopos,
2004. - 369 c.
http://padabum.com/d.php?id=15345 | Munaes WU.I"., Camoiinenko B.B. AIIEKTPOHHBIH
[Iporpammupyembie IoTHYECKHE AK3EMILISP

KOHTpoJutepsl. [IpakTrueckoe
PYKOBOJCTBO JJIsl HAUMHAIOIIETO
nnxenepa. Crasponoiss: AI'PYC, 2009.
- 100 c.



http://padabum.com/d.php?id=15345
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/
http://www.twirpx.com/file/124209/

http://cyberleninka.ru/article/n/progra | IIporpamMmmupyeMble JTOTHYCCKHE AIIEKTPOHHBIH

mmiruemye-logicheskie-kontrollery- | koHTpoILIEpBI B aBTOMAaTH3HPOBAHHBIX SK3EMILISAP
v-avtomatizirovannyh-sistemah- cucremax yrpasienus / . I'. Munaes,
upravleniya B. M. Illapanos, B. B. Camotinenko,

. T'. Ymkyp. 2-e uza., nepepad. u AOII.
Crasponons: AI'PYC, 2010. 128 c.

http://www.eneq.ru/download/?logom | Siemens. Simatic. LOGO!. PykoBoACTBO | 3JI€KTPOHHbII

anualruv4.pdf nosb3oBatens. Penakiust 04. 03/03. SK3EMILISP
http://promsis.spb.ru/catalog/ad_siem | IIporpamMmmupoBaHre KOHTPOJIEPOB HJIEKTPOHHBIH
ens/automatic_systems/logo/program | (Jioruueckux MojyJeit) Siemens SK3EMILISP
mirivanie_siemens_logo/ LOGO!: aBTomaTu3amus
TEXHOJIOTMYECKOT0 Tpolecca u
MIPOU3BOJICTBA.
http://www.siemens.ru Odunuaneaeii Web-cai AIIEKTPOHHBIN
MPEICTaBUTEIIbCTBA KOHIIEpHA Siemens AK3EMILISP
B Poccumn.
http://www.lib.madi.ru/fel/fel1/fel16E | ITIporpamMmmupoBaHue JIOTHYECKUX AJIEKTPOHHBIN
416.pdf kouTposutepoB (PLC): yueb.mocodue / AK3EMITISIP

O.U.MakcumbrueB, A.B.JIn6enko, B.A.
Bunorpanos. — M.: MAJIN, 2016. —

188 c.
004.9 WuTepHer Berieid: Oymymiee yxe 3/ech 5)
I'85 | C. T'punrapa. - M.: AnbrninHa

[Tabnmmep: Touka, 2017. - 224 c.
004.4 IlepenoBbie nHGOPMALIMOHHbIE 12
I127 TEXHOJIOTUM B aBTOMAaTU3UPOBAHHOM

MPOEKTUPOBAHUU U aBTOMATHYECKOM
prOOPOCTPOUTETHHOM MTPOU3BOICTBE
Wnnycrpun 4.0: yaeGHOE ocoOue /
J.A. 3akonmgaes [u np.]; pen.

JI.A. 3akonpgaes. - CI16: I[IOJIUTEX-
ITPECC, 2019. - 80 c.

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(}OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIMMBIX i OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH « HTepHeT»

URL anpec HaumenoBanue

http://fpga.in.ua/category/fpga/cad- | Aurontok A.U. OcHoBbl paboTsl B Quartus II: Kypc
pld/basic-quartus nabopaTopHbIx pabor / JlabopaTtopis mudpoBux
texHosoriit Ha 6a31 @EJI HTYV “KIIN”, kapenpa KEOA.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30BaTeNbLHOTO MpoIiecca MO TUCITUTUIHHE.
[TepedyeHs uCmoIb3yeMoro MporpaMMHOT0 o0ecriedeHus peacTasieH B Tabmuiie 10.



http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
http://cyberleninka.ru/article/n/programmiruemye-logicheskie-kontrollery-v-avtomatizirovannyh-sistemah-upravleniya
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=922.s1fxDDlZZFRpI-QWcb38fCCCLpWzYTzpnzg8QLkbkklHUuCIh0UCp5EtgQON2CaNcftSK8aKudcYQwm5W8M8uZy85oopTR0PX1h1ePXHFzk.81fa1e0a37ab87a14fba35c610207992789ca829&uuid=&state=PEtFfuTeVD4jaxywoSUvtNlVVIL6S3yQ4s-k4ou9ZBQhXTNbXW1CEZAna9ZUKznV&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaVp0eWxCUUJZaDUxazg3WERGcXJTTWMzX0I0ZHBBaWpTYkt2T0RINUZIek0tYThRRmVna3JLaGlZOUVGOXRsWkJLU3U5dW9JTVFq&b64e=2&sign=8417d0cb81ab69259acf3469d1d9167d&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=1451817459356&mc=5.100875286293234
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://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
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus
http://fpga.in.ua/category/fpga/cad-pld/basic-quartus

Tabmuua 10— Ilepedens nporpaMMHOTo 00ecTIeYeHHS

Ne i/ HanmenoBanue

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

2 CBoOoHO pactipocTpansieMblit mporpammusblid npoaykt LOGO! Soft Comfort
koniepHa Siemens GmbH. // URL.: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. llepeyenp  MH(MOPMAIIMOHHO-CIPABOYHBIX  CHUCTEM,  HCHOJB3YEMBIX  MpHU
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUITITHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUTHHE, IPEICTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue coCTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)

1 | JlekimoHHas ayIuTOpUs

KommnsrorepHslii kinace

10. Onenounble cpeacTBa A NPOBEIEHUS TPOMEXYTOUHOM aTTecTallu
10.1. CocTaB OIEHOYHBIX CpPEACTB JJIsi TPOBEIEHHUS TPOMEKYTOYHOH aTTecTaluu
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMG)KyTO‘-IHOﬁ aTTcCTalln Hepequb OILICHOYHLIX CPCACTB

DK3aMeH CrrcoK BONPOCOB K SK3aMEHY

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0ayupHas mIKana P P (bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JHUTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHbIE ITOJIOKEHMSI C PAKTUYECKON
JeSITEIbHOCTBIO HAIIPABIICHMUS;

— YMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BbIIBUTAEMbIE UM HJIEH;

«OTJIIMYHO»
(Ga4YTCHO»



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

Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOJIHO BIIaJICCT CHCTEMOM CIIeIUATM3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYECKOH ACSITEIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJI0KCHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIBHO»
<Ga4YTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasCh HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAaeT HEeCYILECTBEHHbIE OMNOKHA U HETOYHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HaIpPaBJICHUS;

— cJ1a00 apryMEHTHPYET HayuHbIE [1OJI0KEHMUS,;

— 3aTpyaHseTCs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuana;

— JIOMYCKaeT  CYNIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TpH
paccMOTpeHHH pobsIeM B KOHKPETHOM HarpaBlIeHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTUYECKOM IPUMEHEHNUHN 3HAHUH;

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Taonumie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No
n/a

[Tepeuens BompocoB (3a7a4) A7 IK3aMeHa

1 [Tporpammupyemsie norudeckue uHTerpaibubie cxemsl (IIJIMC): HomenknaTypa

OCHOBC.

($yHKIMOHATBHBIE BO3MOKHOCTH, METOAOJIOTHS Pa3pabOTKHU YCTPOUCTB HA UX

2 Pa3paboTka ¢pyHKiMoHanbHbIX y3510B Ha ocHOBe [IJIVC: nornueckue cXemsl.

3 Pa3paboTka ¢pyHKIMOHANBHBIX y3710B Ha ocHOBE [IJIMIC: cueTumnku ¢ 3a1aHHBIM

OCHOBAHUEM CUETa HA OCHOBE [ -TPUTTEPOB.

4 Pa3zpaboTka ¢pyHKimoHanbHbIX y3510B Ha ocHOBe [IJIMC: cueTunku ¢ 3a1aHHBIM

OCHOBaHMEM cyeTa Ha ocHoBe JK-Tpurrepos.

S5 | Pa3paboTka pyHKIIHOHATBHBIX y3110B HA ocHOBe I1JIMC: reHepaTopsbI

HMITYJIbCHBIX HOCHC}IOB&TCHLHOCTGﬁ C 3aJaHHBIMH XapaKTCPUCTHKAMMU.

ITomMex0yCTONYMBOCTD JINHUM CBSI3U

OCHOBHBIE BUJIBI MUKPOCXEM COBpEMEHHBIX O3Y

ApxuTekTypsbl npeodpazoBarenei ganubix. AL TIpumeps.

O |N

ApxutekTypbl npeoopazoBareneii nanabix. [IAIL TTpumepsr.

10 | Xapakrepuctuku npeodpaszopareneit nanHbix (AL u [TAIT)




11

Wutepdeticel npeobpazosateneit nanabix (AL u IIAIT)

12 | MeTtoapl IpOSKTHPOBAHUS anmaparypsl coopa 1 00pabOTKH TaHHBIX

13 | OgnomnpoBoansiii uarepdeiic I-Wire.

14 | Unrepdeiic nocnenoBarensHoro mopra SPI

15 | Unrepdeiicet RS-232 u RS-485

16 | HuskoBonbTHas nuddepennuanbHas nepenada curaanos LVDS.

17 | Ilpunuun noctpoenus u padotsl AL mocienoBaTenbHBIX MPUOIMKEHHHA

18 | O606meHHas CTpyKTYypa U HYHKIIMOHAIBHBIC BO3MOKHOCTH MOTYJIEH TPOMBIIICHHOM
aBromaruzaimu LOGO! Siemens.

19 CrangapTHbIE CXEMbI BKIIIOUCHHS. JIOTHYeCKUX Moayieii cemeiictea LOGO! Siemens

20 | IIporpammuposanue moayieit Siemens LOGO B cpeae LOGO! Soft Comfort. basosbie
Jorudeckre pyHKIuu.

21 | [IporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft Comfort.
Crneuunanpuble GyHkimn. Peneiitpie 6110Ku.

22 | [IporpammupoBanue moxayineit Siemens LOGO B cpene LOGO! Soft Comfort.
Crneuuanbabie GyHKIMU. Taltmepsl.

23 | [IporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft Comfort.
Crennanpable QyHKIUH. CUCTUHKH.

24 | IIporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft Comfort.
Crenmanpable QyHKIMU. YaCTOTHBIA KOMITApaTop.

25 | [IporpammupoBanue moayieit Siemens LOGO B cpene LOGO! Soft Comfort.
CriennanipHble QYHKIMU. AHAJIOTOBBI KOMITApaTop.

26 | IIporpammupoBanue moxayseit Siemens LOGO B cpene LOGO! Soft Comfort.
Crneuunanbible QyHKIUHU. YTIpaBiISeMblil FeHepaTop TMHEHHO N3MEHSIOLIETr0Cs
HANPSDKEHUS.

27 | [IporpammupoBanue moayineit Siemens LOGO B cpene LOGO! Soft Comfort.
Cneuunansuble pynkimu. [IU-perynsarop.

28 | IlpeoOpa3oBaTenu ypoBHEH nu(poBbIX curHaOB. CXeMOTEXHUKA MpeodpazoBaTeei
YpOBHEH Ha TpaH3HCTOpax

29 | IIpeoOpa3zoBarenu ypoBHEH U(PPOBBIX CHTHAIOB. CXEMOTEXHHUKA TPaHC(HOPMATOPHBIX
npeoOpaszoBareneil ypoBHel

30 | Ananu3 GyHKUHMOHUPOBAHUS TpaHC(HOPMATOPHOM ralbBAHNUYECKOHN pa3BI3KU MPU
nepeaye MMIYJIbCHBIX CUTHAJIOB

31 | Uurepdeiic “ToxoBas netis”

32 | IlpuHn tuHaMUYecKol nHANKAIUH. [ToaKIFoueHne MHOTOPa3psIHOTO
CEeMHMCErMEHTHOI0 IIU(PPOBOro MHIUKATOPA K HU(PPOBBIM U MUKPOIIPOLIECCOPHBIM
YCTpOICTBAM

33 | AndaButHo-1ppossie u rpapuueckue KK-unaukaropsr pupm. UuTepdeiic

KoHTposuiepa rpaduueckux XKK-uHIUKaTopos.

Bompocsr (3amaun) aiis 3aueta / qudd. 3aueTa npejgacrapieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

No /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPETYCMOTPEHO

[lepeuenr TeM s KypCcOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KYpCOBOM pabOTHhI

npeJcTaBiIeH B Tabmuie 17.
Ta6mmma 17 — [lepedens Tem 11 KypCOBOTO MPOSKTHPOBAHMS/BBITIOJIHEHHSI KyPCOBOH paOOTHI

[TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO IPOEKTUPOBAHUS/BBITIOIHEHHS

Ne n/mn .
KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO




Bonpockl g npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAbOT

He npenycmotpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENAIOUIMEe  MPOLEAYyphl  OLICHUBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpYyOIIMX NOPAAOK M IMPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy 00yJaroIInuXCs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00Y4arOIIUXCsl IO OCBOCHUIO TUCIUTLINHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOe U SCHOE W3JIo)KeHHEe ydeOHoro marepuaia. Ha3HaueHne COBpPEMEHHOH JIEKIUU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO MO TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIciu. B yueOHOM mporiecce JEeKIUs BBIIOIHSAET METOA0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHud, €€ MpoOJeMbl, JAaeT LENbHOE NPEJCTABICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aNMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K  TpeAMETy H
CaMOCTOSITEILHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— TOsBIJIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha ONMkKaiine rofbl;

— HayuyuTbCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH U
MIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI MaTepualm MOXET CONPOBOXKIAThCA JEMOHCTpalueld CIIaiI0oB W
UCTOJIb30BAaHUEM DPA3JaTOYHOIO MaTepualia IpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX PUMEHEHHS OTJENIbHBIX TEMATHUK M0 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHusl JEKIHOHHOIO MaTepuaia:

— AHanu3 akTyalnbHOCTH TIpoOiemsbl. Onpeaenenne TepMuHoB. [locTaHoBKa 3a1a4.

— AHanm3 cylecTBYIOIIMX NOIX0J0B K PEHICHUIO IIOCTABJICHHBIX 3a1a4.




— PaccMmorpenue peleHnii IoCTaBIeHHbIX 3a1a4 Ha KOHKPETHBIX IPUMEpax.

— AHanu3 TUNOBBIX OHIMOOK, BO3HMKAIOUIMX IIPU PELICHUM AHAJIOIMYHBIX 33134 C
JPYTUMH UCXOAHBIMH JAHHBIMHU.

— BbIBOJBI M PEKOMEHJAIMY 110 UCIIOIb30BAHUIO PACCMOTPEHHBIX METO/IOB.

— OTBeTbl Ha BOIIPOCHI CIyIIATENIEH.

11.2. Metoauyeckue yKa3aHus I 00y4JaroIUXCs 10 yYaCTHIO B CEMUHapax
He npenycMoTpeHO y4eOHBIM IIAHOM I10 TaHHOW JUCITUILINHE.

11.3. Metoauyueckue ykazaHUs Uisi OOYYAIOIIUXCS O TPOXOXKIACHUIO MPAKTUYECKUX
3aHATHI

[IpakTdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKIII0Yaronasicsl B BHIIOTHEHUN 00Yy4alOIIMMUCS 10 PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUECKOH JEATEILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIErOCs SBISCTCS MPUBUTHE O0YIAFOIIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl MPYU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHATHI:

— 3aKperuvieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TpU PelIeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE I[I03HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOAMKAMU H3YYeHHsS KOHKPETHOW y4ueOHOM
JTUCUUTITAHBI;

— BBIpaOOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJIHEHUS 3aJJaHUI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIYaTbHON (popm
00y4eHwusl.

TpeboBaHusl K MPOBEACHUIO PAKTUYECKUX 3aHITUN

VY4uebHO-MeTOIMYEeCKHEe  MaTepualibl  JUIs  TMPOBEJACHHUS  IMPAaKTHYECKHX  pabor
YTBEPKAAOTCS Ha 3aceJaHuU KadeIpbl U BBIKJIABIBAIOTCS MPENoAaBaTesieM B Hayaje cemecTpa
B cucteMy LMS u B nuuHbIif kKaOUHET cTyneHTa.

[IpoBenenue npakTUYeCKUX padOT MpenoaraeT BIIOJHEHHE 00yJaromuMucs padboT o
CO3/IaHHIO IPOEKTOB B KOMIIbIOTEpHBIX cpenax Quartus u Siemens LOGO Soft B cootBeTcTBHU C
MOCTAaBJIEHHOW 3a7auell W OCYUIECTBIEHHWE KOMIIBIOTEPHOTO MOJIEIMPOBAHUS C LEJIbIO
BepU(UKALMHU TTOIYYEHHOTO pe3yJIbTaTa.

Jlnsi TIpOBeICHWSI 3aHATHH TIO BBIMOJIHEHUIO MPAKTUYECKHX pPabOT MOXKHO TakKkKe
PEKOMEH/I0BaTh CIEAYIONUE YIeOHO-METOIMUeCKUEe U3TaHuUs:

1) Munaes N.I'., Camoiinenko B.B. TIporpaMMmupyempie JOTHUYECKHE KOHTPOJLIEPHI.
ITpakTHueckoe pPyKOBOACTBO Il HauMHawomero uHxkeHepa. Craspomons: AI'PYC, 2009. —
100 c. //URL: http://padabum.com/d.php?id=15345

2) Hudposeie ycrpoiictBa Ha I[IJIMC: meroauueckue yka3aHus K JIaOOPATOPHBIM
pabotam / coct.: H.I'. 3axapos, H.B. Cy066oTun, A.A. Kazankos, A.C. CaBaneB. — YIJIbsHOBCK:
YalI'TY, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Meroauueckue ykazaHus A OOYyYaloIUXCS MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOy4aromMics [OJDKEH YIrIyOuTh U
3aKpeNuTh 3HAHUS, NPAKTHYECKHE HABBIKM, OBIAJCTh COBPEMEHHOW METOAMKOM M TEXHHUKOH
HKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.


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

Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydyeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— [pHOOpeTeHHE HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIUIeHHe, pa3BUTHE W JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ 1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoOBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

VYueOHO-METOMYECKHE  MaTepuaibl Uil [pOBeIeHHA  J1TabopaTopHBIX  padot
YTBEP)KIAIOTCS Ha 3aceaHiH Kadeapsl U BBIKIAIBIBAIOTCS MPEMOIaBaTeNIeM B Hayaje ceMecTpa
B cuctemy LMS u B nuuHbIil KaOWHET CTyJeHTA.

[IpoBenenne 11abOpaTOPHBIX pabOT TPEANONAraeT BBINOJHEHHE OOYYaIOUIMMHUCS
nporpammupoBanus moayis LOGO! Siemens B COOTBETCTBMM C TOCTaBJICHHOW 3ajavedl u
Ha0JII0/IeHUE 32 TIOBEJIEHUEM 000PYy10BaHMUSI.

JIns mpoBeneHHs 3aHATHH IO BBIIOJHEHHIO J1a0OPAaTOPHBIX paboT MOXHO TaKxkKe
PEKOMEHI0BATh CIeNyoIee Y4eOHO-METOANYECKOE H3TaHue!

3HAaKOMCTBO C OCHOBHBIMH INPHUHLIMIIAMH PA0OOTHI HPOTrPaMMHUPYEMOTO JIOTHYECKOTO
koHTposuiepa SiemensLOGO. Meronuveckoe mocodue K BBITOJIHEHUIO JTAOOpaTOPHON PabOTHI.
[/l VxeBckuii  rOCYAapCTBEHHbBIH TeXHHYEeCKWil yHuBepcuter, Vokeck, 2007. //URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u hopma otyeTa 0 1abopaTopHOM padboTe

1. TutynbHbIN THCT

2. Llenb u 3amaun paboTHI.

3. TeopeTrueckue cBeCHHUS O METOIaX PEIICHHUS TIOCTABICHHBIX 3aj1au.
4. Cxema mpoekTa B ucnonb3yemoii cucreme CATTP LOGO Soft Comfort.
5. Pe3ynbTaThl MOJICITUPOBAHUSI.

6. BeiBoBbI.

TpeboBanus K 0pOpMIIEHHIO OTYETA O JIAOOPATOPHON paboTe

OTder TPenoCTaBIACTCS WHAMBUAYATbHO CTYIAEHTOM. JlOMDKEH COOTBETCTBOBATH
NPUHITONH CTpykType W ¢dopme. JloybkHA OBITH MpEJACTaBICHA CXeMa MOJICITHPOBAHUS U
pe3ynbTaThl B HATIISAHOW (hopMme.

11.5. Metoauueckue ykazaHUs Ui OOYyYalOMIMXCA MO MPOXOXKIACHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBINIOJIHEHUSI KYpCOBOUM pabOThI
He npenycmoTpeHo yuyeOHBIM IUIAHOM IO JaHHOM JUCHUIUIMHE.

11.6. MeToauueckue yKazaHus ISl OOYJAIOIIUXCS IO TPOXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIMONTHEHHS] CaMOCTOSATENHHONW PabOTHl OOYYAIOUIUICS BBIMONHSIET paboTy To
3aJJaHUI0 ¥ TIPU METOAMYECKOM PYKOBOJICTBE MpEIojiaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTus.

B mporecce BBIMONHEHHS] CaMOCTOSATEIBLHON paboOThI y oOydvarorierocs (Gopmupyercs
1eecoo0pa3Hoe TUIAHUPOBaHUE Pabodero BpEMEeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
U HABBIKH B YCBOCHHU W CHUCTEMAaTH3allMM TPUOOpETaeMbIX 3HAHWH, OOCCIICUMBACT BBICOKHMA


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

YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, MOMOTAeT TOJYyYUTh HABBIKA TIOBBIIIICHHS
pohecCHOHaNBHOTO YPOBHSL.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4aromuxcsl, SBIAI0TCS y4eOHO-METOINYECKUE MaTepUabl IO JUCLUILIUHE.

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIUXCS TI0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Tekymuid KOHTPOJb YCIEBAGMOCTH IPEAyCMAaTPUBAECT KOHTPOJb KadyecTBa 3HAHUI
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS XO0Jlda OCBOCHUS
JIACITUILINHEI.

OpHrM W3 METOJOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH SIBISICTCS OTCIICKUBAHUE
BBITIOJTHCHHS TPEOOBAaHUI K CBOEBPEMEHHOCTH IPEJICTABICHHUS 00YJAIOIIMMCS B CBOEM JTMYHOM
KaOWHETE Pe3yJabTaTOB BHITIOJHEHUS MOJYYCHHBIX 3aJaHUi M0 MPAKTHYECKUM U JTaOOPATOPHBIM
paboram. [lpu HapyiieHMM 3apaHee YCTAHOBJICHHBIX IPEIENIBbHBIX JaT BBIIOJHEHUS paldoT,
HAYHCIISIOTCS MTpadHbIe 0aUIbl, KOTOPHIE CHIDKAIOT 001Iee KOJTMYECTBO HAOPAHHBIX 32 CEMECTP
PEUTHHTOBBIX OAJIJIOB, TI0 CYMME KOTOPBIX MTPOU3BOIUTCS MPOMEKYTOUHAST aTTECTAIIHS.

11.8. Metoauueckue yka3zaHus Al O0y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTECTAaLUU.

[Ipomexyrounas  arTectanus  OOydalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceost:

— »9K3aMeH — (opMa OLEHKH 3HAHWH, TMONYYEHHBIX OOYyYalomMMcS B TpoIecce
U3y4eHHs BCeH AMCUMIUIMHBI WIH €€ YacCTH, HAaBBIKOB CAMOCTOSITENILHOW paboThI, CIOCOOHOCTH
NPUMEHATh UX JJIA PEIICHUs MPaKTUYECKHX 3ajady. JK3aMeH MO AUCIUIUIMHE MPOBOJMUTCS B
MIEPUOJ HK3aMEHALlMOHHOM CECCHM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILO0Y», «YAOBIETBOPUTEINBHOY, «HEYIOBIETBOPUTEIBHOY.

BricTaBneHne OIEHKM 3a SK3aMEH MPOM3BOAMTCS Ha OCHOBE CYMMAapHOI'O KOJMYECTBa
HAaOpaHHBIX PEUTHHIOBBIX OayyoB. PeiTHHrOBBIE Oanibl HAUUCISIOTCS B TEUEHHUE CEMECTpa 3a
BBITNIOJTHEHHE MPAKTUYECKUX U Ja0OPAaTOPHBIX paboT, a TAKKe 3a OTBETHI HA BOIIPOCHI OMiIeTa Ha
DK3aMEHE.

CornacHo niaHy, oOydaromuiics qomkeH Haopath 100 pedTHHIOBBIX OalioB: 3a BpeMs
yuebHoro cemectpa oOydarouuiics nopkeH HaOpath 60 peHTHHIOBBIX 0ayuloB, M Ha 3K3aMeHe
MOJKET ObITh HAUMUCIEHO MakCUMyM 40 peHTHHIOBBIX O0ayioB. bamibl MOryT OBITH CHM)KEHBI 32
HapylIeHHE CPOKOB BBIMOJHEHUS TMPAKTUYECKUX M Ja0OpaTOpHBIX padoT (WM CPOKOB
MIPEICTABJICHUS PE3YIHTATOB B JIMUHOM KaOMHETe cTyAeHTa Ha caiite 'Y AIl 6e3 yBaxkutenbHOU
IOPUYHMHBI), 32 HEJIOCTATOYHO KAaYeCTBEHHOE BBIMOJHEHHME COEP)KATeNbHOM dYacTu paboT u
HapylIeHUs Mpu OPOPMIIEHMH OTYETOB MO paboTaM, a Ha IK3aMeHEe — 3a OMIMOKM B OTBETE, 3a
HE/I0CTaTOYHO TOJIHBIA OTBET Ha BONPOCHI OMJIETa. 32 HETOJIHbIE MM HEKOPPEKTHBIE OTBETHI Ha
JIOTIOTHUTEIIbHBIE BOMPOCHI IPETIOAaBaTeIsl.

HtoroBast olleHKa BBICTABISETCS MO CyMMe HAOpPaHHBIX PEUTHHTOBBIX OasIOB TIO
CIEAYIOLIEH IIKaJIe COOTBETCTBUS:

- ot 0 10 54 6anioB — “HEeyHOBIETBOPUTENHHO;

- ot 55 10 69 6aI0B — “yIOBIETBOPUTEIHHO;

- ot 70 go 84 6amnoB — “xopomio’;

- 85 6amioB u 601€e — “OTIUYHO”.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




