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AHHoTanus

JucuuruinHa «JIeKTpOHHBIE TPOMBIIIJICHHBIE YCTPOWCTBA» BXOAUT B 00pa30BaTEIbHYIO
[IporpamMMy BBICIIET0 00pa3oBaHMs — MporpaMMy OakajiaBpuaTa 10 HaIlpaBICHUIO MOJATOTOBKH/
cnenuanpHoctT  11.03.04  «DnexkTpoHMKa W HAHOMJIEKTPOHMKA»  HAIPaBJIECHHOCTU
«IIpombInUIeHHAS AIIEKTPOHKKAY. JlucIUIIINHA peanu3yeTcs kadeapoir «Ne23».

JucuuiuivHa HaeneHa Ha (GOPMUPOBAHKE Y BHIITYCKHHUKA CIIEIYIOUINX KOMITETECHIIUHN |

IIK-1 «CrnocoOeH BBIMONHITH pPacdyeT 3JICKTPOHHBIX MPHOOPOB, CXEM € YCTPOHCTB
pa3nuyHOro (yHKIMOHAJIHHOTO HA3HAYCHUSI B COOTBETCTBUH C TEXHHYECKHM 3aJITaHHEM)

CopepxaHue TUCHUIUIMHBI OXBaTbhIBAET KPYr BOIPOCOB, CBSI3aHHBIX C PAacCMOTPEHUEM
MPUHLMIIOB TMOCTPOEHUS, (YHKIMOHUPOBAHUS M IPOEKTUPOBAHUS PA3IUYHBIX 3JIEKTPOHHBIX
YCTPOICTB: aHAJIOTOBBIX, IU(PPOBBIX, IOCTPOCHHBIX Ha OCHOBE MPOrpaMMHUPYEMBIX JIOTHYECKUX
unterpanbHbix cxemM (IIJIMC) um uMOyJIbCHBIX YCTPOWCTB, HPOrpaMMHUPYEMBIX MOAYJEH
MIPOMBIIIJIEHHOW aBTOMAaTHU3alUH.

[IpenogaBanue AMCUMIUIMHBI TpeAycMaTpuBaeT cieayrone (opMbl OpraHuU3aluu
y4eOHOT0 mpoliecca: JIEKINH, JabopaTopHbie padOThl, MPAKTHUYECKUE 3aHITHS, CAMOCTOSTEIbHAS
paboTta 00yJaromierocs.

[IporpaMMoii AUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOININE BHUAbI KOHTPOJIS: TEKYIIHUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTalus B popMe dK3aMeHa.

OO6mrast TpyJI0€MKOCTh OCBOCHHS JUCIUIUTMHBI COCTABIISIET 5 3a4eTHBIX eauHuIl, 180
4acoB.

S3bIK 00yUeHus M0 JUCIHUIUINHE KPYCCKUII.



1. IlepeueHb IAHUPYEMBIX PE3YJIBTATOB OOYUYEHMUS 110 AUCLUIIIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI

[IpenHazHaueHne  AUCHUIUIMHBL  «OJIEKTPOHHBIE  IPOMBILIJIEHHBIE  yCTPOWCTBa»
3aKII04aeTcsi B (OPMHPOBAHWUU Yy CTYAEHTOB MNPO(ECCHOHATBHON MOArOTOBKA B OOJIACTH
pa3pabOTKM 3JIEKTPOHHBIX YCTPOWCTB HA COBPEMEHHOW O3JE€MEHTHOW 0a3e, aHAJOrOBBIX W
IU(PPOBBIX  AIEKTPOHHBIX MPHOOPOB, C TNPUMEHEHHEM CHCTEM aBTOMATU3MPOBAHHOIO
IIPOEKTUPOBAHMS Ul CUHTE3a JIOTMUYECKUX CXEM U IPUOOPETEHHM CTYJIEHTAMH MPAKTHUYECKUX
HABbIKOB aHAJIN3a 3JEKTPOHHBIX IMPOMBILIUIEHHBIX YCTPOUCTB, MOAEIUPOBAHUS U BEPUPUKALIUU
pa3pabOoTaHHBIX TYEEeK HU(POBBIX CXEM.

1.2. JucuumimHa BXOAMT B  COCTaB  4acTH, (OPMHPYEMOH  y4aCTHHKAMHU
00pazoBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMBbl BICIIET0 00pa3oBaHUs (nanee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIHTATOB O0yUEHHUS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yabTatamu ocBoenus OIT BO.

B pesynbrare u3ydeHus AUCHMILIMHBI OOydaIOLIUICS JOJDKEH 001anaTh CIETYIOIIUMU
KOMIIETEHIIMSMH WJIM UX 4acTsAMU. KOMIeTeHIIMr U MHAMKATOPHI UX JOCTIKEHUS TIPUBEICHBI B
tabmuue 1.

Tabnuma 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHXKEHUS

Kongn
Kareropus (rpynma) Kon n HauMeHoOBaHME UHIUKATOPA TOCTUKEHUS
HaMEHOBaHUE
KOMIICTCHITUHN KOMITETCHITNHT
KOMIIETCHITUHN
[TIK-1 Cniocoben
BBIITOJIHATH PacueT [1K-1.3.1 3HaTh NPUHIKIBI pacyeTa MapaMmeTpoOB U
AIIEKTPOHHBIX XapaKTEPUCTUK OTACITbHBIX OJJOKOB aHAJIOTOBBIX U
MPUOOPOB, CXEM U M (PPOBBIX JEKTPOHHBIX TPUOOPOB.
CTpOICTB [IK-1.Y.1 yMeTh IpOBOAUTH OIIEHOYHBIE PACUETHI
[Tpodeccuonanpabie yerp Y POBOZ H p
N Pa3IMYHOTO XapaKTEPUCTHUK JIEKTPOHHBIX TPHUOOPOB.
(hyHKIIMOHATILHOTO I1K-1.B.1 BnageTh HaBbIKAMU MPEACTABICHUS
Ha3HAYCHUS B Pe3yNbTaTOB pacyeTa MEKTPOHHBIX YCTPOHCTB B
COOTBETCTBUHU C BUJIE TaOnuIl, rpadUyecKuX 3aBUCUMOCTEN U
TEXHUYECKUM Irarpamm
3aJlaHuEM

2. Mecto mucturinHbl B cTpykrype OIT
JlucuumiuHa MoXeT 6a3upoBaThCs HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yYarOIIUMUCS
MIPU U3YUYEHHUH CIEAYIOUIUX JUCIUILIUH:
— — « DIEKTPOTEXHUKAY,
— — « CXeMOTeXHHUKa aHAIOTOBBIX JIEKTPOHHBIX YCTPOUCTBY,
— — « CXeMOTeXHUKA UMITYJIbCHBIX U IU(PPOBBIX YCTPOHUCTBY.

3HaHI/I$[, IMMOJIYYCHHBIC IIpU H3YYCHUH MaTcepuajia HaHHOﬁ JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbBHOC 3HAYCHUEC, TAK U UCIIOJIB3YIOTCS IPHU U3YUYCHHUU APYTUX JUCHUIIINH:
- « 3HepreTI/IquKa${ QJICKTPOHHUKA».

3. OOBeM u TPyA0EMKOCTh TUCIUTLIAHBI
Jlanapie 006 o0meM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTAENBHBIX BHUJIOB y4eOHOU
paboThI MO AMCUUILUINHE (U paclpeaeeHre 3TOW TPYJ0EMKOCTH M0 CEMECTpaM) MPeACTaBICHBI B
Tadmuie 2.

Tabnuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIIMHEI

TpyaoeMkocTs o

Bun yue6HO# paboTh Bcero
ceMecTpam




Ne7
1 2 3
Oowan mpyooemMKocnb oucCyunIuUHb, 5/ 180 5/ 180
3E/ (uac)
U3 nHux uacoe npakmuueckoli n0020moseKu o1 ol
AyoumopHuwle 3anamus, BCEro 4ac. 68 68
B TOM YHCJIE:
nexuuu (JI), (vac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
34 34
(dac)
nabopatopusie pabotsl (JIP), (vac) 17 17
KypcoBoi npoekT (padora) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
Camocmosamenvnan paboma, Bcero (4ac) 67 67
Buo npomeyxcymounoii ammecmayuu. 3a4er,
mub@d. 3ager, sx3ameH (3auer, Hudd. 3auq, OK3. OK3.
OK3.*%)

*%
[IpumeuaHue: KkaHIUIATCKHI SK3aMeH

4. CopepxaHue TUCHUILIAHBI
4.1. Pacnpenenenue TpyJ0EMKOCTH AUCHUILINHBI 1O pa3jesiaM U BUIaM 3aHSATHIA.
Paznensl, TeMbl JUCHMITINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B Tabnule 3.

Tabnuma 3 — Pa3nensl, TEMbI TUCIUIUTMHBL, UX TPYJIOEMKOCTh

Jlexumum | 113 (C3)| JIP KII CPC

Paznensl, TeMbI JUCHMITINHBI (aac) (aac) (aac) (aac) (aac)

Cemectp 7

Pazgen 1. OcHOBBI pa3pabOTKHU AJIEKTPOHHBIX
YCTPOICTB Ha OCHOBE MHTErPAIbHBIX MUKPOCXEM
MIPOrPaMMHUPYEMOH JIOTUKH

Tema 1.1.IIporpaMmmupyemsbie JJIOTHYECKUE
unterpaybabie cxembl (ITJIHC).

Tema 1.2. Coznganue npoekto st [IJIVC.

Paznen 2. IloctpoeHue ycTpoucTB
MIPOMBIIIJICHHOW aBTOMAaTH3alluK Ha 0ase
CTaHJIAPTHBIX MPOTPAMMHPYEMbBIX MOAYJIEH
cemelicta Siemens LOGO.

Tema 2.1 OcHOBHEBIE CBEIEHHS O JOTHYECKUX
moayisx cemeiictea Siemens LOGO.

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

Paznen 3. Opranusanus uHTepPercHOro
B3aUMOJICHICTBUS B PaCIPEIEICHHBIX
JIEKTPOHHBIX IPOMBIIIEHHBIX CHCTEMAX.

Tema 3.1. JIuauu cBA3u.

Tema 3.2. CiocoObl KOAMPOBAHUS ABOUIHON
uHpOpMalUU B paclpeeIeHHbIX CUCTEMAX.
Tema 3.3. MaructpanbHble IPUEMHUKH U
NepeIaTYNKH.

Tema 3.4. CxeMOTEXHMKA y3JI0B IaJIbBAHUYECKON
pa3BsI3KHU.




Paznen 4. CpenctBa conpsbKeHUs 3JIEKTPOHHBIX
MPOMBIIUICHHBIX YCTPOHCTB C BHEIIHUMHU
YCTPOMCTBaMU.

Tema 4.1. U3mepurensHbie mpeodpa3oBarenu
AIIEKTPOHHBIX CUCTEM.

Tema 4.2. O630p U3MEPHUTEITHHBIX
npeoOpaszoBareei,

BBIITYCKAEMbIX BEAYIIUMU HUPMaAMHU.

Tewma 4.3. DneMeHThI 4eT0BEKO-MaITUHHOT O
uHTepdeiica.

Paznen 5. HTerpanbHbie 3a10OMUHAOIINE
YCTpOMCTBA.

Tewma 5.1. Knaccuduxarus 3arioMHHAIONTIX
YCTPOMCTB. 1 0 0 0 4
Tema 5.2. Pazaosuaaoctu O3Y.

Tewma 5.3. O6macTu NpUMEHEHUST 3aTTOMUHAIOIIINX
YCTPOWCTB.

Paznen 6. IndopmMalimoHHbIE TEXHOJIIOTHH B
ABTOMATHU3WPOBAHHOM IIPOCKTUPOBAHUU U
ABTOMAaTHYECKOM MPHOOPOCTPOUTETHHOM
nponsBoacTee Muayctpuu 4.0.

Tema 6.1. TexHomoruu 11 KOMMYHHUKAITAH
KrOep(pHU3NUIECKUX CHCTEM Ha ITPOU3BOICTBE. 4 0 0 0
Tema 6.2. Kubephusznueckue cucTeMbl
MPOMBIIIICHHOTO Ha3HAYCHUSI.

Tema 6.3. MysbTHareHTHas cpefa Kudeppu3naeckoro
nudposoro npouspoactea UamycTpun 4.0.

Tema 6.4. D1IEKTPOHHBII TOKYMEHTOOOOPOT
Kn6ephHU3NIEeCcKOro MPON3BOICTBA

14

Hrtoro B cemecTpe: 17 34 17 67

Htoro 17 34 17 0 67

[IpakTnyeckass TMOATOTOBKA 3aKJIIOYAaeTcs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OoOyyaroUMMUCSl  OINpEAeJCHHBbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX C  Oyn;ymiei
npoeccuoHanbHOM 1A TENbHOCTBIO.

4.2. CopeprkaHue pas/iejoOB U TEM JICKIIMOHHBIX 3aHITHA.
ConeprxkaHue pas/iejioB U TEM JICKIIMOHHBIX 3aHITHH MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConeprkaHue pas3esioB M TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Haspanwne u COACPIKAHUC Pa3acIOB U TEM JICKIIHOHHBIX 3aHATHH

1 Paznen 1. OcHOBBI pa3paOOTKM 3JIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE MHTETPATIbHBIX MUKPOCXEM MPOrPaMMUPYEMOI JIOTHUKH.
Tema 1.1.IIporpammupyemMsie JOru4eckie HHTETPaIbHbIE CXEMBI
(IUTAUC). OOuue npuUHLIHMIBI OCTPOCHUSI YCTPOUCTB Ha OCHOBE
IUINC. O630p IUIUC, Bbmmyckaembix ¢upmamu "Altera",
"Xilinx", “Actel”. OcHoBBI (YHKUMOHHUPOBAHMSL.
@OyHKIMOHATIbHBIE BO3MOXKHOCTH. OrpaHHUYEHHUS.

Tema 1.2. Coznanue npoexros st [JINMC.

CpenctBa pazpadotuuka. CAIIP "Quartus". "Amnmapatsbriit”




BapHaHT peanu3anuu npoekrta. bubnuorexku snemenToB. ba3oBbie
AIIEMEHTHI (primitives). DIIEMEHTBI U3 cepuH 74XXX. DJIEMEHTHI
meradyHkimid. [IporpaMMHBI BapHaHT peaau3alUy IPOEKTa.
S3piku ommcanus ammapatypsl AHDL, VHDL, Verilog.
Peanuzanus OyneBbIX BBIpaXKEHUH M ypaBHEHHH. 3a/laHUE y3JI0B
u mKH. OnepaTopsl yCIOBHOW JIOTHKH.

[IpoexTrpoBaHUEe THIOBBIX (PYHKIIMOHAIBHBIX Y3JI0B IU(PPOBBIX
ycrpoiicte  Ha [IJIMC: gemmdpaTopsl, MYJIbTHILIEKCOPHI,
KOMIIApaTopbl KOJOB, CYETYMKH, peructpnl. lIpoekTnpoBaHue
U(PPOBBIX Y3JI0B 10 33JaHHOMY TIOBEICHYECKOMY OIHCAHHIO.
Wepapxuueckre npoekTbl. BkitoueHne B MPOEKT CTaHAAPTHBIX U
M0JIb30BATEIBCKUX MapaMeTPUUIECKUX (DYHKIUH.

Tunosble omMOKK B "anmapaTHbIX" U MPOrPaMMHBIX ITPOEKTAX
Ha [IJIUC. MogenupoBanue. OTiaaka

Pazmen 2. [ToctpoeHne  yCTpPOMCTB  NPOMBIILIEHHON
aBTOMaTH3alMi Ha 0a3e CTaHAApPTHBIX MPOrPAMMHUPYEMBIX
Moayiei cemerictBa Siemens LOGO.

Tema 2.1. OcHOBHBIE CBEACHHMS O JOTMYECKHUX MOJIYJIAX
cemeiictBa Siemens LOGO. TexHuueckue XapaKTepUCTHUKH.
CrannmapTHbie cxeMmbl BKItOUeHUSI. CONpPsDKEHHE C JaTYMKaMU U
HCTIOTHUTETHHBIMHU YCTpOUCTBaMHU. OYHKITMOHATHHBIC
BO3MOXHOCTM M OrpaHuueHus.  [lpumepbl  TUIHYHBIX
NPUMEHEHU JJIs pelleHus 3a7a4 aBTOMATHU3allHH.

Tema 2.2. TIporpammupoBanue moayieid Siemens LOGO B cpene
LOGO! Soft Comfort. bazoBbie moruveckue QyHKIIUU MOyJICH
cemerictBa LOGO! Crnennanbabie GyHKIMA MOAYJICH ceMercTBa
LOGO!. [udposbie Omoku. Peneiinpie Omoku. Taiimepsi.
Cueruynku. Cdueruuk pabouyero BpeMeHH. CIOBUTOBBIM PETHCT.
YacToTHbIM KOoMIIapaTop. ['eHepaTopbl UMITYJICOB. AHAJIOTOBbIE
Oyioku. YcuinuTenab. AHAJIOTOBBIM KOMIApatop. YIpaBiseMbld
reHeparop JIMHEHHO W3MeHsomeroca Hanpsokenus. [1U-
perynstop. Ilapamerpuzanusi 0OnokoB. BbIBog — TEKCTOBBIX
coobmenuii. [lpumeps mnpumenenuss wmoxayneir LOGO! B
MPOMBIIIIIEHHOCTH

Paznen 3. Opranuzauus uHTEppEcCHOro B3aMMOJAEHCTBHS B
pacrpee/IeHHbIX 3JEKTPOHHBIX MPOMBIIUIEHHBIX CUCTEMAX.
Tema 3.1. JIunuu cBs3u.

Knaccupukamus nuanit ca3u (JIC). BojokoHHO-onTHUEcKue
JIC. OpnomnpoBonusie JIC: koakcuanpHblii kabens, JIC tuma
"BuTas napa". Maoronposoausie JIC: sxryrossie JIC, nuteiidHbie
COCIUHUTENN, IN€YaTHbII MOHTax. OKpaHupoBaHHble JIC.
CpaBHMTENIbHbIE XapaKTEPUCTUKH MTPOITYCKHOM ClIOCOOHOCTH.
Tema 3.2. UnTepdeiickl nepenaun JaHHBIX.

CrangapTel aCHHXPOHHOW NOCIIEA0BATENbHON NIEPEAAYN JaHHBIX.
Buyrpunnatusie  unTepdeiicel. IlluHa  uMHPOpPMALMOHHOTO




oomena wunterpanbHbix cxem 1C. Illuna wuHpOPMAIIMOHHOTO
oOMeHa uHTerpanpHbBIX cxeM SMBus.  OnpHONpOBOAHBIH
unrepdeiic  [-Wire. HwuskoBonbTHbI — uHTepdeiic LVDS.
[Tpombinuiennsie natepdeiicet RS-232, RS-422A, RS-485.

Kox "Manuectep-1I". bunomnspusiii  $azomaHuTyTMpOBaHHBIH
KOJA C TMaccuBHOM may3oil. Cuctembl mepeiayd JBOMYHOMN
uHpOpMaMu ¢ TpeoOpa3oBaHMEM: YacTOTHas U  (as3oBas
MaHHITYJISLHUS.

Tema 3.3. MarucrpaibHble IPUEMHUKH U NIEPEAATUUKY.
DNEeKTpUUECKUE  XapaKTEPUCTUKHU: BXOJAHOE U  BBIXOJHOE
conpotuBiieHus. OcoOEHHOCTH MHTEPPEHCHBIX MHUKPOCXEM,
BBINTOJIHEHHBIX 1o TexHoimorun KMOII, TTJI wu OCJL
CraTuyeckuie U JUHAMUYECKHUE MTapaMeTphl.

Bydepublie anemenTs! U minHHBIE popmupoBatenu. Harpyzounas
CIOCOOHOCTH TepenaTurka. [loMexoycTOHYMBOCTh NMpPUEMHHKA.
Huddepenunanbuplii npueMHUK. [IpueMHHK C TrucTepe3ncoM.
[IpeoGpa3zoBarenu ypoBHeW 1U(POBbIX cUrHANOB. I[Ipumepbl
OTEYECTBEHHBIX u 3apyOeKHBIX UHTETPaJIbHBIX
npeobpazosareneit yposaeit: KMOII — TTJI, 3CJI — TTJI, LVDS
— TTJI, RS-232 — TTJI. CxemoTexHuKka TmpeoOpazoBaTeyei
YPOBHEW Ha TPAH3UCTOPAX.

Tema 3.4. CXeMOTEXHHKA Y3JIOB raJIbBAHUYECKOUN pa3BsI3KHU.
[IpoGnema ypaBHUTENBHBIX TOKOB. TpanchopmaTopHas pasBsi3Ka.
[IpruMeHeHne ONTOANEKTPOHHBIX YCTpoilcTB. TokoBass meTs.
AHamn3  (QYHKUMOHMPOBAaHUS  JIEMEHTOB  TajlbBaHUYECKOM
pa3BA3KU pu nepezaaye UMITYJIbCHBIX CUTHAJIOB/
[TpombliIIEHHBIE MOYJIU TAIbBAHNYECKOHN pa3BA3KH.

Paznen 4. CpencrBa conpsiKeHHs SJIEKTPOHHBIX TPOMBILIICHHBIX
YCTPOMCTB C BHEITHUMH YCTPONHCTBaAMHU.

Tema 4.1. H3meputenpHble TpeoOpa3oBaTeId SJIEKTPOHHBIX
cucteM. Pa3HOBHIIHOCTH CpEICTB aBTOMATHYECKOTO BBOJAA U
BBIBOJIa JIAaHHBIX B CHUCTeMax cOopa W oOpaboTku HMHQOpPMAIUH.
Jatuuku nepBuyHOM uHpOpMarmu. MHTepdeiicsl. DnemeHTHas
0a3a aHaJIOTOBBIX YCTPOUCTB CPEJCTB COMPSIKCHHUS.
[IpeoOpa3zoBarenu HampsbkeHuss B koA  (aHanoro-nudpoBbie
npeoOpazoBatenu, ALIIl). OcnHoBubie xapaktepuctuxku ALl
CraTtuyeckre W JAUHAMUYECKUE XapaKTEPUCTHKU. TUIOBOIA
unrepdeiic ALIL. OcHoBuble cTpykTypbl AL IMapannenshbie
AIIL AIIIT MOCJIEA0BATEIBHBIX IpUOTKEHUH.
Wnrerpupyromue AL Curma-gensra AIIL. ALl  Ha
nepexitouaeMblx KoHaeHcatopax. Buneo-ALIl. CpaBHuTenbHbIe
xapakrepuctukun  ALIl:  agmarpamma  "paspamHocTh  —
ObIcTpoeiicTBHE". WHTerpupyromme npeoOpa3zoBaTenn
HaIpsDKEHUE — BPEMs, HallPsDKEHHUE — 4acToTa.

[IpeoOpazoBarenn koma B HampsbkeHue (UU(ppOaHaIOrOBbIE




npeoOpazoBarenu, I[AIT). OcHoBHbie xapaktepuctuku [[AIL
Cratuueckne U JAUHAMUYECKHUE XapakTepucTuku. CTpykTypa
HAII ¢ pesucrusnoit martpuueil. Buneo-LIAIl. CpaBHutenbHbIe
xapakrepuctuku  HAIl:  agumarpamma  "paspsgHocTh — —
obicTposericTBue".

OyHKIMOHATIBHBIE Y376l 00paOOTKM aHAIOTOBBIX CHTHAJIOB Ha
06aze LAIl: ycumutens ¢ mnepeMeHHbIM KO3((PUIHUEHTOM
YCUJICHHS, TIEpECTPANBAEMBbIH (QUITBTP.

Tema 4.2. 0OO030p wu3MepUTENBHBIX MpeoOpa3oBaTeseH,
BBIITYCKAaeMbIX BEAYIIMMHU (PHUPMaMH.

W3meputenbHble npeoOpa3oBarenu U aatduku ¢upm "Analog
Devices", "Linear Technologies”, "Microchip”, "Maxim", "Texas
Instruments"”, "Sony", "STMicroelrctronics". Comnpsbkenue co
CTaHJAPTHBIMU MHUKPOIIPOLIECCOPHBIMH UHTEpdeiicamu.

Tema 4.3. DneMeHTHI 4eTTOBEKO-MaIlTuHHOTO HHTEpdeiica.
[TomynpoBOAHWKOBBIE ~ MHAMKATOpHL.  Pacuer  OayutacTHBIX

CONPOTHUBIICHUN. CemucerMeHTHbIE uuppoBbie
MOJTYNIPOBOJAHUKOBBIE, ~ BAaKyyMHO-  JIFOMMHECLHEHTHBIE U
wuakokpucrammnyeckue  (OKK)  umngukatopsl.  IlpuHiun

JTUHAMUYECKOW WHAUKauuu. [logkimoueHne MHOTOpa3psiAHOTO
CEMHUCETMEHTHOr0 IM(PPOBOTO HHAMKATOpPA K IUPPOBBIM U
MUKPOIIPOIIECCOPHBIM YCTPOHCTBAM.

AndasutHO-InPpoBHIe U Tpaduueckne KK-unaukarops! Gupm
"Hitachi" u "Powertip". UnaTepdeiic koHTposiepa rpapuaecKux
KK-uHmkaTopos.

Paznen 5. UnTerpanbHbie 3alIOMUHAIONINE YCTPOKCTBA.

Tema 5.1. Knaccudukamus 3alOMUHAIOMIUX — YCTPOWCTB.
[TocTostHabIe 3anomuHaronue ycrpoiictsa (I13Y). OneparuBhbie
3anomuHarome ycrpoiicrea (O3Y). CraHmapTHbie HHTEPQEHCHI
Mukpocxem [13Y, crarnueckux u quHamudeckux O3Y.

Tema 5.2. Pazgosugnoctu O3Y.

Craruueckoe O3Y (SRAM). Tunamuueckoe O3Y (DRAM).
PasnoBugnoctn I13Y. Dnekrpuuecku nporpammupyemeie [13Y
(EPROM), II3Y c¢ ynerpaduoneroBeiM ctupanuem (UF-
EPROM). Flash-namsats. Moaynmu DiskOnChip d¢upmer "M-
Systems" (H3panip). [Ipumepsl MHKPOCXEM.
DHeproHe3aBUCUMBIE ONEpaTHUBHbBIC 3AIIOMUHAIOIINE YCTPONUCTBA.
®epposnextpudeckas namsatb (FRAM).

MarnutopesuctuBHas namate (MRAM). Ilamare  ¢upmsl
"Ovonix" (OUM). ITamsate nvRAM.

ApXUTEKTYpbl 3allOMHUHAIOMIMX YCTPOMCTB. 3amOMHUHAIOLIEE
YCTPOMCTBO ¢ mpou3BoibHOM BbiOOpKoil. LIFO-, FIFO-Gydepsr.
KackamupoBanune wmwukpocxem mnamatd. l[locTpoeHue wmomynei
aMSsITH.

Tema 5.3. O6nacTu mpuMeHEeHHs 3alIOMUHAONIUX YCTPOMCTB.




[IpuMepsl MHKpPOCXEM HaMATH, BBIITYCKA€MBIX BEAYIIHUMH
dupmamu: "Alliance Semiconductor", "Cypress", "Toshiba" u ap.

Paznen 6. Nudopmannonnasie TEXHOJIOTHHU B
ABTOMAaTU3UPOBAHHOM IIPOEKTUPOBAHUM M ABTOMAaTHYECKOM
npubopocTpoutenbHoM npoussoictBe Uuayctpuu 4.0.

Tema 6.1. TexHonoruu Aa8 KOMMYHUKALUU KUOEpPU3NYECKUX
CUCTEM Ha IIPOU3BOJICTBE.

TexHonorun XxpaHeHuss W 00paOOTKM OOJBIIMX MAacCCHBOB
IPOU3BOJCTBEHHBIX  JIAHHBIX  TEXHOJOIMM  BBIIOJHEHUS
TEXHOJIOTUYECKUX OIepaluii B KUOCPPHU3MUECKHX CHUCTEMax.
TexHomornu MEXMAITUHHOT O B3aUMOJICVCTBHS
kubepdusnueckux cucteM. TeXHOIOTHH YelIOBEKO-MAIIMHHOTO
B3aMMOJCHCTBUS JUIsI KUOEp(PU3UYECKOTO MPOU3BOJICTBEHHOTO
KOMILIEKCa.

Tema 6.2. Kubepduszudeckue CHUCTEMBI MPOMBIILICHHOTO
Ha3HAYEHUS.

Kubepdusznueckue cucrems! (KOC) anguTuBHOr0 MPOU3BOJICTBA.
3D-npunTHHT. Kubepdpusmveckne CHUCTEMBI MOBEPXHOCTHOTO
MOHTaXa  JJIEKTPOPaJHMOKOMIIOHEHTOB. Kubepduznueckue
CUCTEMBbl TPAHCIIOPTHOM MHPPACTPYKTYpbl YMHOU (paOpukw.
Kubepduszuyeckue cucreMbl MPOU3BOACTBEHHOTO KOHTPOJIS.
Tema 6.3. MynbTuarentHas cpeaa  Kuoephusndeckoro
udposoro mpousBoacTea Muaycrpuu 4.0.

Kubepdusmnueckas cucrema Kak areHT MyJIbTHAr€HTHOMN CpeIbl.
MynbTuarentTHas cpeia HUQPOBOro MPOM3BOACTBA. TOMOJIOTUU
K®C B cocraBe ymHoit pabpuku Uuagycrpuu 4.0.

Tema 6.4. DAEKTPOHHBIA JOKYMEHTOOOOPOT KHOEp(hH3NIECKOro
npousBojcTBa. LludpoBbie dopmbl  onmcaHus — 0OBEKTOB
Uunyctpun  4.0.  MHDOpMaMOHHO-TEICKOMMYHHUKAIIMOHHAS
cpena nudpoBoi ¢Gadbpuku u ymHou ¢adbpuku Muayctpuu 4.0.
Knuent-cepBepHble TEXHOJOTMU Ha mpeanpusatusx Wuayctpuu
4.0. O6naunas uHGPACTPYKTypa KaK CEpPBUC UIsl MIPOU3BOJICTBA
WNunyctpuu 4.0.

4.3. TlpakTtuueckue (CEMHUHAPCKHE) 3aHATHS
TeMbl IPaKTHUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIC 5.

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

N3 aux No
Dopmsbl .
Ne Tembl mpaKTHUECKUX OAKTIUCCKIX TpyaoeMKoCTh, |MpakTUYECKOM | pa3aena
/1 3aHATHH p o (gac) MMOATOTOBKH, | JUCITUI
3aHATHH
(gac) JINHBI
Cemectp 7
1 | Usmeputens KOMIIBIOTEPHOE 4 2 2
JUIUTETHHOCTH HMMIYJbCAa | MOJEIHPOBAHUE
Ha baze
MIPOrPAMMHUPYEMOTO




JIOTUYECCKOI'O MOl[yJISI
LOGO! Siemens

Hsmepurens nepuoaa
CJICOOBAaHUA I/IMHyJHnCOB
Ha 0Oaze
MIPOrPaMMHUPYEMOTO
JIOTUYECKOT0 MOAYJIS
LOGO! Siemens

KOMITBIOTEPHOE
MOJIETMPOBaHUE

VYnpasnenue
AJIEKTPOJIBUraTENIEM
IIOCTOSTHHOI'O TOKa
MIOCPEICTBOM
MIPOTPaMMHUPYEMOTO

JJOIT'NYCCKOIo MO)IYJU[
LOGO! Siemens

KOMIThIOTEPHOE
MOJICTTMPOBaHKE

VhpapneHue  maroBbIM
AJIEKTPOJIBUraTENIEM
MIOCPEICTBOM
MPOTPaMMHUPYEMOTO

JJOTNYCCKOIo MOHYJ'IX
LOGO! Siemens

KOMIThIOTEPHOE
MOJICTTUPOBaHHE

Nzyuenune 6a30BBIX
JIOTHYECKUX U
CrenuagbHbIX (PyHKITII
MPOTPaMMHUPYEMBIX
JIOTUYECKUX MOIyJIEH
Siemens LOGO B cpene
LOGO! Soft Comfort

KOMITBIOTEPHOE
MOJICITUPOBAHUE

Pa3zpaboTka ycTpoiicTBa
JIOTHYECKOTO
yIpaBJieHUs Ha 0a3e
IPOrPaMMHPYEMOTO

JIOTHUYCCKOT'O MOI[y.]'I}I
LOGO! Siemens

KOMITHIOTEPHOE
MOJICITUPOBAHHE

Pa3paboTka mpoekra
YCTPOMCTBA YIIPABIICHUS
CBETOTEXHHUYECKHM
obopynoBaHueM Ha 6aze
MOJTyJIsl TIPOMBIIIIJICHHOM
aBTOMAaTHU3ali1

KOMIIBIOTCPHOC
MOACITIUPOBAHUC

Pa3paboTka mpoekra
YCTPOMCTBA yIIpaBICHUS
AIIEKTPOTEXHUUIECCKUM
MPOMBIILICHHBIM
o0opyoBaHUEM

Ha OCHOBE MOJTYJIs
LOGO! Siemens

KOMIIBIOTCPHOC
MOJCIUPOBAHUC

Bcero

34

17

4.4, JlabopaTopHbIE 3aHATHUS
Tembl 1aOOpaTOPHBIX 3aHATHH U UX TPYIOEMKOCTb IPUBEJICHBI B TAOIUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HanmenoBanue mabopaTopHbIX paboT TpyH0eMKOCTS, | IPAKTHHCCKOH | pasyieia
/1 (dac) MMOATOTOBKH, | AUCIIHII
(dac) JINHBI
Cemectp 7
1 | Usyuenue cpensl pazpaboTumka LU(POBBIX 2 1 1
¢dbysakunonanbHbIX 0510k0B Ha [IJIMC Quartus
2 | Pa3zpaboTka KOMOMHAIITMOHHOTO yCTPOUCTBA 3 1
Ha ocHoBe [1JIMC B cpene Quartus
3 | Pa3pabotka CYeTYHKA C 3aJJaHHBIM 3 1 1
OCHOBaHWEM cyeTa Ha T-Tpurrepax B cpeje
Quartus
4 | Pa3paboTtka CUYeTYHKa c 3a/IaHHBIM 3 1 1
ocHOoBaHMeM cyeta Ha JK- tpurrepax B cpene
Quartus
5 | Pazpabotka hopmMupoBarenns UMIMyJIbCHON 3 1 1
MTOCJICZIOBATEILHOCTH C 33 JaHHBIMU
CBOWMCTBAMH
6 | Pa3paboTka MOIyIIsl CHETHOT'O YCTPOMCTBA C 3 1 1
3aJJaHHBIM AJITOPUTMOM PadOTHI, B CpeJie
Quartus
Bcero 17 8

4.5. KypcoBoe nMpoeKTHpoBaHNE/ BHITTOJIHEHHE KyPCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE IIPEYCMOTPEHO

4.6. CamocrosTenpHast paboTa 00yJaronuxcst
Buapl camocTosiTebHOM pabOThI M €€ TPYA0EMKOCTh IMPUBEICHBI B Ta0IHUIIE 7.

Tabnuna 7 — Bunael camocTosTenbHON paboThl M €€ TPYJI0EMKOCTh

N Bcero, | Cemectp 7,
Bun camocrosiTensHo# paboTh
yac yac
1 2 3
N3y4enue TeopeTHueckoro Marepuaia
37 37
mucruruael (TO)
KypcoBoe npoekxtupoanue (KI1, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jlomamrnee 3aganue ([13)
Kontposabhsie paboTsl 3a04HnKoB (KP3)
IToaroroBka K IPOMEXYTOYHON 10 10
attecranuu (I1A)
Bcero: 67 67

5. Ilepeuyenp yueOHO-METOINUECKOT0O 0OECIIEUeHUS

JIJIsI CAMOCTOSTEIbHOM pa6OTBI 06yqa}omﬂxc;1 IO JUCLMITIIMHE (MOI[y.TIIO)

Y4eOHO-METOIMYEeCKUE MaTepHalbl JIJIsl CAMOCTOSTEIbHONH pabOThl OOYYAIOUIUXCS yKa3aHbl B
m.a. 7-11.




6. IlepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedenp nevaTHBIX U IEKTPOHHBIX YUEOHBIX M3aHHI MPUBEJICH B TA0OIUIIE 8.
Tabnuua 8— IlepeueHb MMEYaTHBIX U AIEKTPOHHBIX YUSOHBIX M3TaHUI

Komyectso
SK3EMILIPOB B
Lugp/ bubmmorpaduyeckas ccpuika 6I/I6J11H/E)ﬂTIZ:Ke
URL anpec
(KpoMe 2IIEKTPOHHBIX
SK3EMILISIPOB)

004.31(075)/Y27. [udpopas cxemorexHuKa: yueOHOE Tocoome/ 80

E. I1. YrpromoB. - 2-¢ u3j., nepepad. u Jior. -

CII6.: BXB - Ilerepoypr, 2007. - 782¢
621.38(075)/0-60 Amnanoroas u nudpoBasi JICKTPOHUKA: TTOJTHBIH 67

Kypc : yueOnuk / 0. @. Onamguui, O. I1.Tnynkus,

A. U. T'ypos; Pen. O. II. I'nyakun. - M.: T'opsiuas

muaus - Tenekom, 2005. - 768 c.
http://e.lanbook.com/ | ABepuenkos, O.E. CxeMoTeXHHKa: anmapaTypa
book/4141 Y TIPOTPaMMBEL. [ DIIeKTPOHHBIN pecypc]| —

OnektpoH. gaH. — M. : JIMK Ilpecc, 2012. —

588 c.
https://znanium.com/c | Tutue, Y. [ToaynpoBOAHUKOBAs CXeMOTEXHHUKA.
atalog/document?id= | Towm II [DnextponHnsiii pecypc] / Y. Turue, K.
1 [enxk; I1ep. c Hem - 12-e uza. - Mocksa : [IMK
80301 [Ipecc : Hompka, 2009. - 942 c.
004 C 92 Cxemorexnuka O9BM. UmuTanuonnoe 80

MO/IETTUPOBAHUE OTEPAI[IOHHBIX HJIEMEHTOB :
METO/IMYECKUE YKa3aHUsI K BBIMOJTHEHUIO
nabopatopHbix padort. / C.-Ilerepb. roc. yH-T
a’pokocM. rpubopocTpoenus ; coct.: O. U.
Kypcanos, A. A. Ky3nenoBa, A. B. AkceHOB. -
CII6. : U3n-Bo I'YAIIL 2015

http://e.lanbook.com/
book/60977

babuu, H.I1. OcHOBBI IM(POBOI CXEMOTEXHUKHU:
VYyebnoe mocodu [Dnekrponusiii pecype] / H.IL
babuy, N.A. XKykos. — M. : IMK Ilpecc, 2010.
— 480 c.

https://znanium.com/c
atalog/document?id=
346727.

Hemuposckuii, A.E. Dnekrponuka : y4eO.
nocobue / A.E. HemupoBckuii [u ap.] - M.:
HNudpa-Unxenepus, 2019. - 200 c.

https://znanium.com/c
atalog/document?id=
342318

Xappuc, .M. Hudposas cxeMOoTeXHUKA U
apxuTtektypa kommnetorepa / J[.M. Xappuc, C.JL
Xappuc ; nep. ¢ anri. Imagination Technologies.
- M.: IMK Ilpecc, 2018.-792 ¢

7. HepequL QJICKTPOHHBIX O6pa3OBaTeJ'H>HBIX peCypcCoB
I/IH(pOpMaI_II/IOHHO-TeHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»




[Tepeuens AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH()OPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTd  «MHTepHeT», HEeOOXOIUMBIX Il OCBOCHHS JHCLUILIAHBI
npuBeeH B Tabiuue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O0paA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT»
URL anpec HaumenoBanue

https://kpfu.ru/staff_files/F | Axuypun A.Jl., FOcynos K.M., Korues A.A. OCHOBBI
1473892315/0snovy_rabot | PABOTBI B CPEJIE QUARTUS II. — Kazaus: KOV, 2017. — 49c.
y_v_srede_Quartus_II.pdf

8. Ilepeuyenp nHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp TPOrpaMMHOTO OOECHEUYEHUs, HCIIOIb3yEMOTO TPH OCYIIECTBICHUN
00pa3zoBaTeNbHOO IpoIiecca 10 AUCLUIIINHE.
[lepeuenp ucnoap3yeMoro NporpaMMHOIo odecrieueHus npejacTanieH B Tadbnuue 10.

Tabmuma 10— [TepeueHs NporpaMMHOTO 00ECIICUCHIS

No 11/11 HaunmenoBauue

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

2 CB000/IHO pacrpocTpaHsieMblil mporpammubiil 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. Ilepeuenp WH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,HUCITOJTh3YEMBIX pu
OCYIIECTBIIEHUH 00Pa30BaTEILHOTO MPOIEcca MO AUCIUILTHHE

[lepeyeHp WCMONB3yeMBbIX WHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEICTABICH B
Tabymue 11.

Ta6mumna 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CocraB  MarepHalbHO-TEXHUYECKOH 0a3bl, HEOOXOMMMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeILHOrO IpoIiecca 10 AUCIUILTHHE, MTPEACTaBiIcH B Tabuiel2.

Tabmuma 12 — CocraB MaTepHaIbHO-TEXHUUECKON Oa3bl

No HaumenoBanue coctaBHON 4acTu Howmep aynutopuu
n/m MaTepHaTbHO-TEXHUYECKOMN 0a3bl (Ipu HEOOXOAMMOCTH )

MynsTuMeauitHas TEKIUOHHAS Y AUTOPHUS

KomnbrorepHslii Kiiacc

10. OueHouHble cpeacTBa s MPOBEICHUS TPOMEKYTOUHOM aTTeCcTalllu
10.1. CoctaB OLIEHOYHBIX CPEACTBIUISL MPOBEACHUS TNPOMEKYTOUHOH aTTecTaluu
o0yyaromuxcs Mo JUCUUIUIMHE pUBeeH B Tadbnune 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPECTB JUIsl IPOBEICHUS TPOMEKYTOUHOM aTTecTallu

Bug HpOMC)KyTO‘-IHOfI aTTeCTaluun HCpC‘-ICHB OLICHOYHLIX CPCACTB

OK3aMeH Crucox BOITPOCOB K 9K3aMCHY;




| TecTsl.

10.2. B kadecTBE KpUTEpUEB OICHKA YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMI O0yYaromuMuCS TMPUMEHSETCs 5-0ajulbHasi HIKala OIEHKH C(POpPMUPOBAHHOCTH
KOMIIETEHIIU, KoTopas npuBeaeHa B Tabnuie 14. B Teuenune cemectpa MOXET HUCIIOJIb30BATHCS

100-0ayutbHAs  mKajia

MOJYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEPCHUTETa,  IpaBHIIA

HCITIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOILIMM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kputepun onieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMIETECHITUH

Or11eHKa KOMITETEHITII

5-0aubHad 1mkana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITCTCHITUIA

«OTIIMYIHO>»
(GavTCHO»

— 00y4arOIIHIACs TITyOOKO U BCECTOPOHHE YCBOKJI IIPOrPaMMHBII MaTepra,

— YBEpEHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONMHMpasiCh HAa 3HAHUS OCHOBHOW W JOMOJIHUTEIIEHOH JUTEPaTypHI,
TECHO TIPHUBS3BIBACT YCBOCHHBIC HAYYHBIE IMOJIOKCHHSI C MPAKTUICCKOM
JeSITeIIbHOCTHIO HAIPABJICHMS;

— yMeJi0 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTAEMBIC IM HJIEH;

— JIeJIaeT BBIBOJIBI M1 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CITeIMATM3UPOBAHHBIX TTOHATHH.

«XOPOLLIO»
«3aUTEHO»

— OOyYarOIIMIACS. TBEPJIO YCBOWJI TPOrPaMMHBIA MaTepuaj, TPaMOTHO M TIO
CYIIIECTBY M3JIaraeT €ro, OMMpasiCh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YB${3I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTI/I‘IeCKOfI OCATCIIBHOCTBIO
HAaIlpaBJICHUS;

— apTYMEHTHPYET Hay4YHBIC ITOJI0KEHUS,

— JIeJIaeT BBIBOJILI U 00OOIICHHS;

— BJaJIeeT CUCTEMOM CCIMATM3UPOBAHHBIX TTOHSITHH.

«yOBJIETBOPUTEITHHO
«3aUTEHO»

— OOyYarOIIMIACS YCBOMJI TOJIBKO OCHOBHOW IPOrPaMMHBIA MarepHa, II0
CYILIECTBY M3JTaraeT ero, OMMpasich Ha 3HAHHS TOJILKO OCHOBHOM JINTEPATypBbI;
— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B MPAKTUYECKOM TMPUMEHEHUH 3HAHWM
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET Hay4HbIE MOJI0KECHHUS,

— 3aTpyaHsieTcs B OPMYIUPOBAHUU BBIBOJOB U 00OOIICHHIA;

— YaCTUYHO BJIa/ICET CUCTEMOM CeMaTN3UPOBAHHBIX MOHSITHIA.

«HCYIOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— 00YYAIOIIUIACS HE YCBOWJI 3HAYUTEIIEHOM YaCTH MPOrPaMMHOI0 MaTepraia;
— JIONyCKaeT  CYIIECTBEHHBbIC  OMMOKM HW  HETOYHOCTH  IIPH
paccMOTpeHHH MPo0JieM B KOHKPETHOM HAaIPaBJICHUH;

— WCIIBITHIBACT TPYTHOCTH B MPAKTHYECKOM IPUMEHEHUH 3HAHU;

— HE MOYKET apryMEHTUPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYJIHPYET BBEIBOJIOB H 0000IICHUI.

10.3. TumoBbie KOHTPOJBHBIC 3aJaHUS U HHBIC MaTCPHAITHI.
Bormpocs! (3agaun) a1 sK3amMeHa peacTaBiIeHbI B Tadumie 15.

Tabmuma 15 — Borpocsl (3a1aun) s SK3aMeHa

Ne n/nt [lepeyenp BonmpocoB (3a/1a4) Aj1sl K3aMeHa Koz
MHMKaTopa

1 [IporpaMMupyeMBbI€ JIOTHYECKUE UHTETPAIbHBIE CXEMBI ITK-1.3.1
(IUTNUC): HomeHknaTypa (PyHKIMOHATbHBIE BO3MOXKHOCTH,
METOA0JIOTHS Pa3pabOTKH YCTPOWCTB HA X OCHOBE.

2 PazpaboTtka pyHKIIMOHAIBHBIX Y3710B Ha ocHoBe [IJIMC: IIK-1.V.1
JIOTMYECKHE CXEMBI.

3 Pazpabotka pyHKIIMOHAIBHBIX Y3710B Ha ocHoBe [JIMC: IIK-1.V.1
CUETYHMKH C 33/IaHHBIM OCHOBAHMEM cueTa Ha ocHoBe T-




TPUITEPOB.

4 Pa3paborka pyHKIIMOHANBHEIX y3710B HA ocHOBe [IJINC: [K-1.V¥.1
CYETUMKH C 33JJaHHBIM OCHOBAHMEM CcueTa Ha OCHOBe JK-
TPHUTTEPOB.
5 Pa3pabotka pyHkIMOHANBHBIX y3710B Ha ocHOBe [TJINC: [K-1.V¥.1
reHepaTopbl UMITYJIBCHBIX TOCIIEI0BATEIBHOCTEH C
3aJJAHHBIMH XapaKTEPUCTHKAMH.
6 [TomMex0yCcTONYMBOCTD JINHUM CBSI3H IK-1.3.1
ITK-1.V.1
7 OcHOBHbIE BUJIbI MUKPOCXEM cOBpeMeHHbIX O3Y I1K-1.3.1
8 Apxurektypsl npeodpazoBateneid qanabix. ALIL Tlpumepst. | TTK-1.3.1
9 Apxutektypsl ipeodpazoBareneit qanHbix. LIAIL Tlpumepsr. | T[1K-1.3.1
10 XapakTtepuctuku npeodpaszoareneit nanubix (ALIT u IIAIT) | TIK-1.3.1
11 WnuTepdeiicsl npeodbpazonateneit qanubix (AL u LHAIT) I1K-1.3.1
12 MeTto bl TPOEKTUPOBAHUS anmaparypsl coopa 1 00paboTKu IK-1.3.1
JTAHHBIX IIK-1.V.1
I1K-1.B.1
13 OnuHomnpoBoaHkIH uHTEpdeiic [-Wire. [1K-1.3.1
ITK-1.V.1
14 Wurepdeiic mocnenosarenpHoro mopra SPI IK-1.3.1
ITK-1.V.1
15 WnTepdeiicet RS-232 u RS-485 [TK-1.3.1
ITK-1.V.1
16 HuskoBonbsTHAs muddepennnanbHas rnepeaada CUTHAIOB IK-1.3.1
LVDS. ITK-1.V.1
17 [Mpunnun noctpoenus u padotsl ALl mocnenoBaTenbHBIX IK-1.V.1
MPUOTMKCHHII
18 O06o01eHHas CTPYKTypa U (PyHKITHOHATBHBIE BOBMOXHOCTH IK-1.3.1
MoyJier mpombinuieHHoN aproMatu3aiu LOGO! Siemens. [IK-1.V.1
19 CrangapTHbIE CXeMbl BKIIFOUEHUS. JIOTUYECKUX MOAYJIEH
cemeiictea LOGO! Siemens
20 [IporpammupoBanue moxayieit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. ba3zoBsie oruueckne QyHKIUH. IK-1.V.1
I1K-1.B.1
21 [IporpammupoBanue moxayieit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Ciennanbnbie pyHkmuu. Penelinpie IK-1.V.1
OJIOKH. I1K-1.B.1
22 [IporpammupoBanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cneunanbubie pyHKIuU. Taitmepsl. IK-1.V.1
I1K-1.B.1
23 [IporpammupoBanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cneunanpubie GyHKIUN. CUSTUHKH. [IK-1.Y.1
I1K-1.B.1
24 [IporpammupoBanue moayineit Siemens LOGO B cpene ITK-1.3.1
LOGO! Soft Comfort. Cnertnanbubie pyHKuUU. YacTOTHBIN IIK-1.V.1
KOMIIapaTop. I1K-1.B.1
25 IIporpamm npoBanue moayineit Siemens LOGO B cpene ITK-1.3.1
LOGOQO! Soft Comfort. Cnennanbusie ¢pynknuu. Ananoroseid | [IK-1.VY.1
KOMIIapaTop. IT1K-1.B.1
26 [IporpammupoBanue moxayineit Siemens LOGO B cpene ITK-1.3.1
LOGO! Soft Comfort. CriennanbHble GYHKLIUH. ITIK-1.¥.1




VYipasisieMbli TEHEPATOP JIMHEHHO U3MEHSIOLIETOCs I1IK-1.B.1
HaAIPSHKCHHUSL
27 [IporpammupoBanue moxayineit Siemens LOGO B cpene ITK-1.3.1
LOGO! Soft Comfort. Ciertnansusie pynkuuu. [1H1- I1K-1.V.1
pEryJIsTOP. I1K-1.B.1
28 [IpeobpazoBareny ypoBHEH 1TU(DPOBBIX CUTHAIIOB. IK-1.3.1
CxemoTexHHKa peodpa3oBaTeliell ypoBHel Ha Tpansucropax | [IK-1.V.1
29 [IpeobpaszoBareny ypoBHEH 1TU(DPOBBIX CUTHAIIOB. IK-1.3.1
CxemoTexHHKa TpaHchopMaTOpHBIX TpeoOpa3oBaTeeit IIK-1.V.1
YPOBHEMN
30 Ananu3 QyHKIIMOHHUPOBAHUS TPAHCPOPMATOPHOU I1K-1.3.1
rajbBaHUYECKOMN IIK-1.V.1
pa3Bs3KH MPH Mepeade NMITYJIbCHBIX CHTHAIOB
31 Hurepdeiic “roxoBas nmetis” IK-1.3.1
IK-1.V.1
32 [Mpunnun nuaamuyeckoi nuaukanuu. [ogxmouenue I1K-1.3.1
MHOTOPa3psIIHOTO CEMUCETMEHTHOr0 IudpoBoro uuaukaropa | [IK-1.V.1
K IU(GPOBBIM U MHKPOTIPOIIECCOPHBIM YCTPOHCTBAM
33 AndasutHo-1InppoBbIe U rpapuueckue KK-nnaukaTopsl IK-1.3.1
¢bupm. Unrepdeiic konTposuiepa rpapuueckux KK- IIK-1.V.1
WH/IUKATOPOB.
Bomnpocsr (3amaun) s 3adera / qmudd. 3adera npeacraBieHsl B Tadnwuie 16.
Tabnmuma 16 — Boripocs! (3amaun) mist 3auera / qudd. 3auera
Kon
Ne mi/mt [Tepedyens BompocoB (3anay) amst 3auera / qudd. 3auera HHKaTOpa
Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM ansi KypcoOBOTO MPOEKTUPOBAHUS/BBIMIOIHEHHUSI KYpCOBOW palbOThI
MpeACTaBJICHBI B Ta0bmwmie 17.
Tabmuma 17 — [lepedens TeM 111 KypCOBOTO MPOSKTUPOBAHUS/BBITIOJHEHUSI KYPCOBOM pabOThI

Ne i/t

[IpumepHbIil mepedeHpb TeM AJIsl KypCOBOr0O MPOEKTUPOBAHUS/BBITIOTHEHHS

KypCOBOi1 pabOThI

Y4eOHBIM IJIAHOM HE IPEyCMOTPEHO

Bomnpocsr

Jis1 IIPOBCACHHA HpOMe)KYTOHHOfI arrecraiuu B BHAC

MpeACTaBICHBI B TaOnwuIe 18.

Ta6muma 18 — [IpuMepHbIii epedeHb BONPOCOB IS TECTOB

TCCTUPOBAHUA

No
/a

[IpumepHbIil TepedeHb BOPOCOB ISl TECTOB

HHAWKATOpa

Kon

1

HMHcTpyKkuus: npoynTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
BriOepure 3neMeHThI Ui peanu3aunu GyHKIUN

DyHKIMA

DOnemeHT(bl)

1.JIor. WJIN misa O A. NAND

2. JIor. U mist O

B. NOR

3.MuBeprop ans 0 nim 1

C. XOR +1

4.~((AvB)&C) D. AND+OR+NOT

[1K-1




K ka:xnoi no3uuum, 1aHHOH B JIEBOM CTO0JI0Le, MOA0epuUTe
COOTBETCTBYIOIIYIO O3ULUIO B IPABOM CTOJI0LE
IIpaBU/IbLHBINA OTBET:

2 HMHcTpyKums: NpoYnTaiTe TEKCT M YCTAHOBUTE
NOCJIe/I0BATEJIbHOCTD.

PaccraBbTe aTansl pa3paboTKu mapaMeTpUIecKoro cTaduiIn3aropa.
A. Pacuér Heo0X0IMMOT0 BXOJHOTO HAIIPSDKEHHS.

B. Bei0op cTabuimuTpoHa Mo CIIpaBOYHHKY.

C. IIpoBepka npaBUJILHOCTH BbIOOPA pekUMa pabOThl CTAOUIUTPOHA
B CXEMe€ CTa0MIIN3aTOpa HAIPSIKCHHUS.

D. Pacuér conpoTuBiieHus1 6aJUIaCTHOTO PE3UCTOPA.

3anummuTe COOTBETCTBYIONIYIO NOC/IEI0BATEIbLHOCTh OYKB CjleBa
HaNnpaso
IlpaBuWiIbHbBIN O0TBET!

3 HNucTpykums: mpoyuTaiiTe TeKCT, BbiOepUTe NPABUIbHBII O0TBET
U 3aNUIIUTE APTYMEHThI, 000CHOBBIBAIOIIHE BLIOOP 0TBETA

3HayeHue BXOJHOI'0 COIIPOTHUBIICHUA, KOTOPOEC MNPCANOYTHUTCIBHO
JJIA MUHHUMMA3AIINU BIINAHUA U3MEPUTECIIBHOTO an6opa Ha
TECTUPYEMYIO CXEMY.

A. Bpicokoe BXOJJTHOE COTPOTHUBJICHUE

B. Huskoe BX0JIHOE COMPOTUBIIEHUE

C. ConpoTHuBIIEHHE, PABHOE COMPOTUBJIEHUIO CXEMBI

D. BxogHoe conpoTHUBIIEHHE HE UMEET 3HAUCHHS

IIpaBWJIbHbBIN OTBET:

4 Hucrpykuus: IIpounraiite TekcT, BblOepuTe NPpaBUJIbHbIE
BAPHAHTHI 0TBETA U 3aNMIIUTE apTYMEHThl, 000CHOBBIBAKOIIIUE
BbIOOP OTBETOB.

BriGepute 3meMEHTBI, KOTOpPhIE MOTYT OBITh HCIOJB30BaHBI IS
BPEMEHHOT'0 XpaHEHUS JaHHBIX B IIU(DPOBBIX cxemMax

A. Konpaencarop.

B. Huon.

C. Tpurrep.

D. MHayKTUBHOCTS.

IIpaBuIbHbBIN OTBET:

5 HNHCcTpyKUMSA: MPOYMTANTE TEKCT M 3aNIMIINTE Pa3BepHYThIN
000CHOBAHHBIN O0TBET
Bpewms Bo16opku u yaepxanus B ALIIT — sto

IIpaBU/IBLHBINA OTBET:

Kitroun npaBUIBHBIX OTBETOB pa3MellleHbl B puiokeHnu K PI1/T.




Cucrema OICHUBAHUA TCCTOBBIX 3az[aH1/n71

Ne VYkazaHus 110 OLIEHUBAHUIO PesynbTaT onennBanus (0aibl, OJy4eHHBIE
3a BBINIOJHEHUE \ XapaKTePUCTUKA
IIPaBUJIBHOCTH OTBETA)

1 3amaHue 3aKphITOrO TUIA HA [TomHOE coBMazieHne ¢ BEPHBIM OTBETOM
YCTQHOBJICHHE COOTBETCTBUS CUUTACTCS | OlleHHBaeTcs 1 OanioM, HEBEpHBIN OTBET WIIH
BEPHBIM, €CJIM YCTaHOBJIEHBI BCE ero orcyrcrBue — 0 6amioB (1100
COOTBETCTBUS (ITO3UIIMU U3 OJHOTO YKa3bIBACTCSl «BEPHO» \ «HEBEPHOY)
CTOJIOIA BEPHO COIMOCTABJICHBI C
MO3ULIUSMU JAPYTOro cTosdua)

2 3amanne 3aKpBITOTO TUIA HA [TomHOE COBMazieHne C BEPHBIM OTBETOM
YCTaHOBJICHHE TTOCIIEIOBATEIIFHOCTH orieHuBaeTcs 1 6aymuiom, ecim JOMyIIeHbI
CUMTAETCSl BEPHBIM, €CIIU TIPABUIIBHO OIIMOKH WJIM OTBET OTCYTCTBYeT — () 6aymuioB
yKa3aHa BCs MOCIIe0BaTeIbHOCTh UG | (JIUOO yKa3bIBaeTCs «BEPHO» \ «HEBEPHOY)

3 3amanre KOMOMHUPOBAHHOTO THTIA C [TomHOE COBMazieHNe C BEPHBIM OTBETOM
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3 orieHuBaeTcs | Gaymiom, HEBEPHBIA OTBET WU
YeThIpeX MPEJIOKEHHBIX U ero orcyrctBue — 0 6amioB (0o
000CHOBaHMEM BBIOOPA CUUTACTCS YKa3bIBACTCS «BEPHO» \ «HEBEPHOY)
BEPHBIM, €CJIM MPABWIILHO yKa3aHa nudpa
Y TIpUBE/ICHBI KOHKPETHBIC apTyMEHTHI,

WCIIOJIb3yEeMbIe TIPU BBIOOPE OTBETA

4 3ananne KOMOMHHPOBAHHOTO THTIA C [TonHOE COBIaIeHUE C BEPHBIM OTBETOM
BBIOOPOM HECKOJIKUX BAPHAHTOB OTBETA | OIEHUBAETCS | OaioM, €CIIv IOy IIECHBI
U3 MIPEUIOKEHHBIX U PAa3BEPHYTHIM OLIMOKH MM OTBET OTCYTCTBYET — 0 6aymuioB
000CHOBaHHEM BBIOOpA CUUTACTCS (;Tr00 yKa3bIBACTCS «BEPHO» \ KHEBEPHOY)
BEPHBIM, €CJIM IPABUIBHO YKa3aHbl
uGpbI U IPUBEJCHBI KOHKPETHBIE
apryMeHTBI, UCIIOJIb3yEeMble ITPU BbIOOpE
OTBETOB

5 3aJjaHKe OTKPBITOrO TUIA € pa3BepHYThIM | [IpaBUIbHBIN OTBET 3a 3a/laHHE OLIEHUBACTCSA
OTBETOM CUHMTAETCS BEPHBIM, €CII OTBET | B 3 Oailia, eciii JOIyIleHa oiHa oumoOka \
COBIIAJIAET C STAJIOHHBIM IIO HETOYHOCTb \ OTBET NMPABUIIbHBIN, HO HE
COJIEP’KAHUIO U TIOJHOTE noJHbIHN - 1 6as, ecnu ronyiueHo 6onee 1

ournOKM \ OTBET HENIPABUIIBHBIN \ OTBET
otrcytcTByeT — 0 GatoB (b0 yKa3pIBaeTCs
«BEpHO» \ KHEBEPHOY)

[lepeueHb TeM KOHTPOJBHBIX PAOOT MO MUCIUILUIMHE OOYYaroUIUXCs 3a04YHON (QOpMBbI
oOyueHwus1, IpeacTaBieHbl B Tabnuue 19.

Tabnuma 19 — IlepeyeHb KOHTPOJIBHBIX PadOT

Ne i/

[lepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

HHAUKATOPOB,

10.4. MeTtoanueckue MaTepuanbl,

XapaKTCPpU3IYIOIMIUX  STaIlbl

OINpEACIAIOIHNE
dbopMUpOBaHHS KOMIIETEHIIUH,

NpoLEenypbl  OLIEHWBAHUSA

colepxarcsi B

JIOKAJIbHBIX HOPMATUBHBIX aKTaX I YAH, PCrIIaMCHTHPYIOIIUX TIOPAAOK W IMPOUCAYPY
MPOBCACHUA TCKYILICTO KOHTPOJIA YyCIICBACMOCTU U HpOMG)KyTO‘IHOﬁ aTTeCTallnuu o6yqa10u11/1xc;1

I'VAII

11. MeTtoau4deckue yKazaHus Uit 00yJaroIUXCs IO OCBOCHUIO TUCIUTLINHBI




11.1. Meroauyeckue yKazaHusi Ui OOYYaIOMIMXCS 10 OCBOCHHUIO JICKIIHOHHOTO
Marepuana

OcHOBHOE Ha3zHAYEHUE JICKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOMHOE, CUCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKeHWEe ydeOHoro marepuana. Ha3HadueHWe COBPEMEHHOH JICKIIUU B
pamMKax JTUCITUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIUIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JTUCHUIUIMHBI, METOJOB HAYYHOT'O IIO3HAHWS, HOBEHIIHX
JTOCTH)KEHUM Hay4HOM MbICIH. B ydeOHOM mporiecce JIEKIUsl BBIMOJHAET METOA0JOTHUECKYIO,
OpPTraHU3AIMOHHYI0 U UHPOPMAIMOHHYIO (GyHKIUHU. JISKIHs pacKphIBacT MOHATHIHBIN ammapat
KOHKpPETHOW 0OnacTu 3HaHWs, €€ MpOOJIEeMBI, JaeT IEIbHOE MPEICTABICHHUE O IUCIUILINHE,
MOKa3bIBAET B3AMMOCBSI3b C IPYTUMU JUCITUTUTHHAMM.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMHUCS JICKITMOHHOTO MaTepuana;

— TIOJIy4YEeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONPEIENSIETCS LENEBOM YCTAHOBKON K KaXK/10M KOHKPETHON TEME;

— TIOJIyYEHHE OIbITAa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuTHE TPO(EecCHOHATBHO-IETOBBIX  KadecTB, JIIOOBM K  TpPeAMETY U
CaMOCTOSITEIbHOT'O TBOPYECKOTO MBIIIJICHHUS.

— TIOSIBJIEHHWE HEOOXOIMMOTr0 MHTEpeca, HEOOXOAMMOrO JIJIsi CAMOCTOSITEIIbHON PabOTHI;

— TIOJIydeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA OJIMKAMIINE TOJIBI;

— Hay4YHThCS METOAMYECKH 00pabaThiBaTh MaTepuas (BBIIEIATH TJIABHBIE MBICTH U
MOJIOKEHUS, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSTh HMX B  Pa3IMYHBIX
(bopMynHUpoBKax);

— TOJy4YeHHe TOYHOIO MOHUMAaHHUS BCEX HEOOXOIMMbIX TEPMHHOB U MOHSATHH.

JIeKIMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCS JAEMOHCTpPAlMEel  CIIaloB U
WCIOJIb30BAHMEM pa3/laTOYHOTO MaTepHajla MpU TMPOBEACHUU KOPOTKUX TUCKyccHil 00
O0COOCHHOCTSIX MPUMEHEHHS OTAETbHBIX TEMATUK 10 TUCIUTUIHHE.

CrpyKTypa NpeaocTaBiIeHMs JIEKIMOHHOrO MaTepraa:

— AHanu3 akTyanbHOCTH TIpoOiemsbl. Onpenenenne TepMruHOB. [locTaHoBKa 3a1ad.

— AHanu3 cynecTBYIOUIMX IMOJX0J0B K PEIICHUIO TOCTABICHHBIX 3a/1a4.

— PaccMmoTrpenue penieHnii MocTaBIeHHbIX 3a/1a4 HA KOHKPETHBIX IpUMepax.

— Amnanu3 THUNOBBIX OHMIMOOK, BO3HHUKAIOMIMX IPH PEUICHUH aHAJOTUYHBIX 3a1ad C
JPYTUMU UCXOJIHBIMU JAHHBIMH.

BbIBOJIBI M pEeKOMEHIALIMU 110 UCIIOJIB30BAHUIO PACCMOTPEHHBIX METO/I0B
— OTBeTHI Ha BOMPOCHI CYIIATEIICH.

11.2. MeTtoaudeckue YKa3aHus It o6yqafoumxc;1 10 Y4aCTHUIO B CCMHUHAapax

He npeayCcMOTpEHO y‘{e6HbIM IIJITaHOM II0 HaHHOﬁ JUCHHUITIINHE

11.3. Meroauueckue ykKa3zaHus Ui OOYYArOIIMXCS MO MPOXOXKIECHUIO MPAKTUYECKUX
3aHATUN

[IpakTideckoe 3aHATHE SBISETCS OAHONW M3 OCHOBHBIX ()OPM OpraHU3alUU y4eOHOTO
Mpolecca, 3aKJIF0Yaronasics B BBITOJIHEHUH 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IPEnoaaBaTens
KOMIUIEKCa Y4eOHBIX 3aJaHUil C ILETbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKHMX OCHOB Y4EeOHOI
JTUCIUILTAHBI, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOM IEATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATUS AJIs1 O0YUAIOIIETroCs SBJISETCS MPUBUTHE O0YUYAIOIIMCS
YMEHUH U HaBBIKOB ITPAKTUYECKON IEATEIBHOCTH 10 U3y4aeMOU TUCIUILIIMHE.

[Tnanupyembie pe3yabTaThl IPU OCBOCHUU O0YUAIOITUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKkperieHwe, yriayOJlieHue, paclIMpeHue | JAeTaiu3aius 3HaHUH TpU pelIeHUH
KOHKPETHBIX 3a/1a4;



— pa3BUTHE II03HABATEJIbHBIX CIIOCOOHOCTEM, CaMOCTOSATENBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHUE HOBBIMM METOJAaMU M METOJMKAMU H3yYEHUs KOHKPETHOW Yy4yeOHOM
JUCLUIIINHBI,

— BBIpabOTKa CIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TOJYYCHHBIX 3HAHUN JUISA
BBIIIOJTHCHUS 3aJaHMI;

— o0ecre4eHrne paIoHAIBHOTO COYETAaHHS KOJUICKTMBHONM M MHIUBUAYAILHOW (OpM
o0ydeHusI.

TpeboBanus K MPOBEJICHUIO MPAKTUYCCKUX 3AHATUN

Y4eOHO-MeTOIMYeCKne  MaTephajbl Ui IPOBEACHUS  MPAKTHYECKUX  pabot
YTBEPKIAIOTCS Ha 3acelaHiH Kadeaphl U BBIKIAIBIBAIOTCS MIPETIOIaBaTeNIeM B Hayajle CeMecTpa
B cucteMy LMS u B nuyHbIi KaOUHET CTyIEHTA.

[IpoBenenune mpakTHUECKUX PadOT MPEAIIOIAraeT BHITOJHEHHE 00YYaroIUMUCs padoT 1o
CO3JIaHUIO MPOEKTOB B KOMIBIOTEpHBIX cpenax Quartus u Siemens LOGO Soft B cooTBeTcTBUY C
MOCTABJICHHOW 3a/ayeii W OCYIIECTBIEHHE KOMIBIOTEPHOTO MOJICIUPOBAHUS C  IIEIBIO
BepU(UKALIUU [TOJIyYEHHOTO pe3yJbTara.

Jlnsi TIpOBEICHWST 3aHATHH 10 BBHIMOJHEHUIO TPAKTHYECKUX pabOT MOXKHO TaKKe
PEKOMEHIOBATh CIIEIYIONNE YIeOHO-METOANIECCKHIE N3TaHHS:

1) Munaes WN.I'., Camoiinenko B.B. Ilporpammupyembie oruueckre KOHTPOJIIEPHI.
[IpakTHdyeckoe pyKOBOJICTBO Il HauMHaromero naxenepa. Craspomons: AIPYC, 2009. — 100
c. //URL: http://padabum.com/d.php?id=15345

2) Hudpossie ycrpoiictBa Ha [IJIMC: merommueckue ykazaHus K J1a0OpaTOPHBIM
pabotam / coct.: H.I'. 3axapos, H.B. Cy66otun, A.A. Ka3ankoB, A.C. CaBasieB. — YIbSHOBCK:
YalI'TV, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Metonuueckue ykazaHUs Ui OOYYaIOIIUXCS IO BBIMOJHEHHUIO J1ab0paTOpPHBIX
pabor

B xoxe BeImonmHeHUs ga0OpaTOPHBIX pabOT OOydYalOUIUHCA MOJDKEH YIIIYyOUTh |
3aKpeNUTh 3HAHUS, MPAKTUYECKHE HAaBBIKW, OBJAJIETh COBPEMEHHOW METOJMKOM W TEXHUKOMN
OKCIEPUMEHTa B COOTBETCTBHUM C KBATM(PUKAIMOHHON XapaKTEPUCTUKON OO0yYaromerocs.
Brinonnenue mabopatopHbiX pabOT COCTOUT U3 KCIEPUMEHTAIBHO-TPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

Boinonnenue nabopaTopHbIX paboT 0OydaromUMCsl SBISETCS HEOTHEMIIEMOM YacThIO
W3Y4YeHMs] JMCUUIUIMHBI, ONpenesiseMol ydeOHBIM IIJJaHOM, M OTHOCHUTCA K CpEACTBaM,
00eCreurBaOIIUM PEIIeHHE CIEAYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHUSA MPOIECCOB, SBIEHUI H OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW TUCIUILINHBL,

— 3aKperuvieHue, Pa3BUTHE M JIeTalW3alus TEOPEeTUUYECKUX 3HAHHM, MOJYYeHHBIX Ha
TEKIHUSX;

— TOJy4YeHHe HOBOM MH(OpMAINK [0 U3yYaeMOU AUCIUILITUHE;

— TmnpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOW  paboThl ¢ 1abOpaTOpHBIM
o0opynoBaHUEM U MPUOOpamHu.

3ajaHue ¥ TpeOoBaHUs K IPOBEICHUIO JJAaG0PAaTOPHBIX PaboT

VYuebHO-MeTOIMYEeCKHe  MaTepuanbl  Jds  NpOBEAEHUs  J1abopaTopHBIX  paloT
YTBEp)KJIAIOTCS HA 3aceJaHUU Kadeapbl U BBIKJIAJIbIBAIOTCS MpPEIoiaBaTesieM B Hadale ceMecTpa
B cucreMy LMS u B 1n4HbIN KaOMHET CTyAEHTA.

IIpoBenenue 1abOpaTOpHBIX pPabOT MPEANOJAraeT BBINOJHEHHE OOyYarOIIMMHUCS
nporpammupoBanus monayis LOGO! Siemens B COOTBETCTBMM C TOCTaBJICHHOHM 3ajaueil u
HaOJr0/IeHNE 3a MOBEIEHUEM 000y 10BaHMUS.




Jlns mpoBeieHMs] 3aHSATHH 110 BBIIOJIHEHHIO JIA0OPATOPHBIX pabOT MOXKHO TaKKe
PEKOMEHJIOBATh ClIeIyIoIee y4eOHO-METOANIECKOE H3IaHUE:

3HAaKOMCTBO C OCHOBHBIMU MpPUHIMIAMUA pPabOTHl MPOrPaMMHUPYEMOTr0 JIOTHYECKOrO
koHTposuiepa SiemensLOGO. Meronndeckoe nmocodue K BBHIIOTHEHUIO J1a00paTopHO paboTHI.
/| VIxeBCKMI TrocynapCTBEHHBI TexHMYecKnid yHuBepcureT, Wxesck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u dhopma oTdera 0 1abopaTopHOU paboTe

1. TuTynbHBIN AHUCT

2. llenp 1 3a1auu pabOTHI.

3. Teoperndeckue CBeICHHSI O METOJaX PEHICHHUs TIOCTABICHHBIX 33/1a4.
4. Cxema mpoekTa B ucnoib3yemont cucreme CAITP LOGO Soft Comfort.
5. Pe3ynbrarsl MOIEIMpPOBAHUS.

6. BeiBoIBI

TpeboBanus K opOPMIIEHHUIO OTYETA O J1a00OPATOPHON padboTe

OTLIGT Hpe)IOCTaBJ'IflCTCﬂ I/IH}II/IBI/IJIyaJ'IBHO CTYIleHTOM. I[OJ'DKGH COOTBECTCTBOBATH
npuHATOH CcTpykType u (opme. [JomkHa OBITH mpejicTaBlieHa CXeMa MOJCIUPOBAHUS U
pe3yNbTaThl B HAMISAIHON Qopme.

11.5. Meroauueckne yKazaHUs s OOyYalOIMIHMXCS 10 MPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHMSI/BBITIOTHEHNS KYPCOBOI pabOTHI
He npenycMoTpeHo yuyeOHbBIM IJIaHOM I10 IaHHOW JUCHMILIHNHE.

11.6. Meroauueckue yka3zaHUs ISl OOyYArOIIUXCSI IO MTPOXOXKIACHHIO CAMOCTOSITEIIHbHOM
paboThI

B xo/e BBITIOJIHEHUSI CaMOCTOSTEIHHON PabOThI, 00YyJArONTUICS BBITIOJHSIET paboTy 1Mo
3aJJAaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPENoaBaTelisi, HO 0e3 ero HermocpeACTBEHHOTO
YYacTHsI.

B mporiecce BBIMOTHEHUS CaMOCTOATEIBLHON paboOThI, y oOydaromerocs GopMUPYETCs
1esiecooOpa3Hoe MIaHUPOBaHKUE pabovero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMCHUS
Y HABBIKM B YCBOGHHHM M CHCTEMATH3allMU NPUOOpPETACMbIX 3HAaHWUH, 00ECIICYMBACT BBICOKHI
YPOBEHb YCIIEBAEMOCTH B TMEPUOJI OOydYEHHS, IOMOTAeT IIOJYYUTh HABBIKH ITOBBIIICHUS
pohEeCCUOHATHLHOTO YPOBHSI.

MertoainyeckuMU ~ MaTepualiaMHi,  HAINPaBISIONIMMU  CaMOCTOSITENIbHYIO  paboTty
00yYarOIIUXCSASBISACTCS YIeOHO-METOIMYECKUN MaTepHall 1o TUCIHUILIHHE.

11.7. Meroauveckue yKazaHUs I OOYYAIONMIUXCS [0 MPOXOXKICHHUIO TEKYIIETro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuid KOHTPOJb YCIEBAEMOCTH MpEAyCMaTpUBAaeT KOHTPOIb KauyecTBa 3HAHUUN
o0yyaronmxcs, OCyUIECTBISIEMOTO B TEUEHHE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JTUACIUTUIMHEL

OaHMM U3 METOJOB TEKYIIEro KOHTPOJS YCHEBAEMOCTH SIBISIETCS OTCIIEKHUBAaHUE
BBITIONTHEHUS TPEOOBAaHUI K CBOEBPEMEHHOCTH TMPEICTABICHHS O0YYArOIIMMCS B CBOEM JTUYHOM
KaOWHETe Pe3yNbTaTOB BBHITIOJHEHUS MOJYYCHHBIX 3aJJaHUI MO MPAKTUYECKUM U J1a00OpaTOPHBIM
pabotam. [Ipu HapyiieHuHn 3apaHee YCTAaHOBJIEHHBIX NpENENbHBIX JaT BBINOJIHEHHUS PadoT,
HAYHCISAIOTCA MTpadHbIe 0aMIbl, KOTOPbIe CHUKAIOT 00I1Iee KOJTMYeCTBO HaOpaHHBIX 33 CEMECTP
PEUTHHTOBBIX OAJJIOB, IO CyMME KOTOPBIX TPOU3BOAUTCS MMPOMEKYTOUHAS aTTECTAIUS

11.8. Metoaudeckue YKa3aHusd I 06yqaro1u1/1xc;1 Mo NpOXOKIACHUIO HpOMe)KYTOqHOﬁ
aTTeCTaluu.



[IpomexxyTounass  arrectauusi  OOydyalOIIMXCsl  NPEAyCMaTpUBaeT  OLIGHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEJIBHBIX PE3yJIbTaTOB 00yueHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — (opmMa OLEHKM 3HAaHHWH, MOJYyYEHHBIX OOYyYaloUIMMCS B IIpolecce
M3yYeHUs BCE MUCLMIUIMHBI WIM €€ YaCTH, HaBBIKOB CAMOCTOSTEILHOW paboThl, CHOCOOHOCTH
NPUMEHATh MX Ul PEUICHUs] NPaKTUYECKUX 3aAad. OK3aMeH, KaK IPaBUJIO, MPOBOJUTCS B
MEepHOJ] SK3aMEHAIlMOHHOW CECCHMM U 3aBEpILaeTCsl aTTECTAllMOHHOM OLEHKON «OTIMYHO,
«XOPOILI0», «YJOBIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHO.

DK3aMeH IPOBOAMUTCS B YCTHOUM (hopMe B BHJIE OTBETa Ha BOIPOCHI IK3AMEHALMOHHOIO
Ounera. CucremMa OLIEHOK IMpPU TPOBEJCHUU NPOMEKYTOYHON aTTECTAI[MH OCYIIECTBISETCS B
cooTBeTCTBUU ¢ TpeboBanusiMu llonmoxkenuss «O TeKylleM KOHTpPOJIE YCIIEBAEMOCTH U
MIPOMEXYTOYHOM arrectauuu cTylaeHToB ['YAIL, oOydaromuxcss 1o MporpaMMe BBICIIErO
o0pa3oBaHU.

Cucrema OIIEHOK NpHU MPOBEJCHUM TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHOM aTTecTaluu
OCYIIIECTBIIIETCS B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHToM opranuzauuun PJIO I'VAIL
CMK 3.76 «Ilonoxenue o TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHOW aTTECTAIlUU
CTYJEHTOB M aclHUpaHTOB, OOydYaroIIMUXCS MO 0O0pa3oBaTeNbHBIM IPOrpaMMaM BBICIIETO

obpazosanus B ['YAII» https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

JIuct BHECEHUs U3MEHEHUH B pabouylo Nporpammy JUCLUILINHBI

Jlata BHEceHUs
U3MEHEHUHN U
JIOTIOJIHCHUM.

ITonnucek BHECIIETO
H3MEHEHUS

CopepsxaHyue U3MEHEHHUM U TOTIOTHEHU I

Hata u Ne

MPOTOKOJIA
3aceaHus
Kageapbl

IToanuce
3aB.
kadenpoit
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