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AHHOTaAIUA

Jucuumnnuna «3NeKTpOHHbIE TPOMBIIICHHBIE YCTPONHCTBAY BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIETO 00pa3oBaHuUs — MporpamMMy OakaliaBpHara 1o HAIpPaBJICHUIO TOATOTOBKH/
cnemanbHocTd  11.03.04  «DnekTpoHMKAa W HAHOXJEKTPOHHMKa»  HANpPaBJICHHOCTH
«IIpomplItiieHHas NEKTPOHUKay. Jluciurumaa peanusyercs kageapoit «Ne23».

JucuunnuHa HaleneHa Ha GOpMHpOBaHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIETCHIINMI:

[IK-1 «CrnocoGeH BBIMOJNHATH pPacdeT AJIEKTPOHHBIX IMPHOOPOB, CXEM U YCTPOHCTB
Pa3IMYHOrO (PYHKIIMOHAIBHOTO HA3HAYEHHSI B COOTBETCTBUHU C TEXHUUECKHUM 3a/IaHuEM)

CopepxaHue TUCUUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C PacCMOTPEHUEM
MPUHIIAIIOB TMOCTPOCHUS, (PYHKIIMOHUPOBAHUS U TMPOCKTHUPOBAHUS PA3NUYHBIX AJIEKTPOHHBIX
YCTPOWCTB: aHAJIOTOBBIX, IIU(PPOBBIX, TOCTPOCHHBIX Ha OCHOBE MPOTrPAMMHUPYEMBIX JTOTHYECKHX
uaterpanbHbix cxeM (IIJIMC) w wWMIOyNIbCHBIX YCTPOKMCTB, MPOTrPaAaMMHUPYEMBIX MOIYJCH
IIPOMBIIIJIEHHON aBTOMAaTU3aLINH.

[IpennogaBanne AUCHUIUIMHBI MpelycMaTpUBaeT cieayromue (Gopmbl OpraHU3alUuU
y4eOHOTO0 Tpoliecca: JISKIUH, TabopaTopHbIe paObOThI, MPAKTUUYECKUE 3aHATH, CAMOCTOATEIbHAS
paboTta oOyJaromerocs.

[IporpaMMoii IHUCHUIUIMHBI NPELYCMOTPEHBI CIEAYIOUIME BHAbI KOHTPOJSA: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTaIsl B popMe dK3aMeHa.

OO0mast TpyJOEMKOCTh OCBOCHHS AMCIUIUIMHBI COCTaBiseT 3 3adeTHBIX eauHul, 108
4acoB.

S3bIK 00yUYeHUS IO TUCIUILINHE «PYCCKHUI.



1. TlepedyeHp MIaHUPYEMBIX PE3YIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenogaBaHus JUCHHUILIHHBI

[IpegnazHaueHue  JUCHMIUIMHBI  «OJEKTPOHHBIE  MPOMBIIUICHHBIE  YCTPOWCTBA»
3aKIr0o4YaeTcss B (DOPMUPOBAHUM Yy CTYIEHTOB NPO(EeCCHOHATBLHOW MOATOTOBKM B 0OO0JacCTH
pa3paboTKU DSJEKTPOHHBIX YCTPONCTB Ha COBPEMEHHOW DSJEMEHTHON 0ase, aHaJIOrOBBIX U
M(POBBIX  AIEKTPOHHBIX MPUOOPOB, C TPUMEHEHHWEM CHCTEM AaBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS JJII CHHTE3a JIOTHUECKUX CXEM U MPUOOPETEHHU CTYIACHTAMU MPaKTHUECKUX
HaBBIKOB aHAJIN3a AJICKTPOHHBIX MPOMBIIIIEHHBIX YCTPOMCTB, MOJICTUPOBAHUS U BepUDUKAITUN
pa3paboTaHHBIX sTUeeK TUPPOBBIX CXEM.

1.2. JlucuumiuHa BXOAMT B  COCTaB  4acTH, (QOPMUPYEMOW  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTeIbHOM MPOrpaMMbl BHICIIIET0 00pa3oBaHUs (lanee —
OIT BO).

1.3. TlepeuyeHp mIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO JTUCIUIUIMHE, COOTHECEHHBIX C
IIaHUpyeMbIMU pe3ynbTatamu ocBoeHus Ol BO.

B pesynbrare u3yueHus AMCHUIUIMHBI OOYYAIOUTUICS OIDKEH 00JIanaTh CIEAYIOUUMU
KOMITETCHIIMSIMU FUIA UX 4acTsAMU. KOMITeTeHIINN W MHAMKATOPHI X JOCTHKEHUS TTPUBEICHBI B
tabmume 1.

Ta6mmia 1 — [lepeyeHb KOMIETEHIIMI ¥ UHIUKATOPOB UX JTIOCTHIKCHUS

Kareropus (rpymnmna) Kon n Kox u HaumeHOBaHME WHANKATOPA TOCTHKEHUS
KOMITETEHIIUH HAHMCHOBAHHIE KOMITETCHITHT
KOMIIETEHILIMH
I1K-1 Cnocoben
BBITIOJIHATH PACYET [1K-1.3.1 3HaTh NpUHLHUIIBI pacueTa napaMeTpoB U
AIEKTPOHHBIX XapaKTePUCTHUK OTJEJIbHBIX OJIOKOB aHAJIOTOBBIX U
npubOpOB, CXEM U U(PPOBBIX AMEKTPOHHBIX MPHOOPOB.
TpodeccuoHabHbIC YCTPOMCTB [IK-1.Y.1 yMeTh NpOBOJIUTH OLICHOYHBIE PACUETHI
B pa3IUuYHOTO XapaKTePUCTHK JEKTPOHHBIX IPUOOPOB.
(YHKIIMOHAJILHOTO ITIK-1.B.1 BnageThs HaBbIKAMU MIPEACTABICHUS
Ha3HA4YCHUS B pe3yIbTaTOB pacyeTa JIEKTPOHHBIX YCTPOUCTB B
COOTBETCTBUH C BUJIE Ta0ull, TpadUIecKuX 3aBUCUMOCTEN U
TEXHUYECKUM JuarpamMmm
3aJlaHueM

2. Mecto aucturiuHbl B cTpyktype OI1
Hucnurnnuna MoxkeT 0a3upoBaThCsl Ha 3HAHUSIX, paHEee TPUOOPETEHHBIX 00YUYaIOIIUMUCS
MIPU U3YYCHHUH CIIeYIONINX AUCIUTLINH:
— — « DJEKTPOTEXHUKAY,
— — « CXeMOTeXHHKa aHAJIOTOBBIX AJIEKTPOHHBIX YCTPOUCTBY,
— — « CXeMOTeXHHUKA UMITYJIbCHBIX U IIU(PPOBBIX YCTPOUCTBY.

3HaHUs, TOJy4YeHHbIe NPU HU3YYEHWU MaTepuaia JAHHON JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HUE, TAK U UCIIOJIb3YIOTCS ITPU U3YUEHUH IPYTHX AUCLUILINH:
— « OHepreTuyeckas 3JE€KTPOHUKAY.

3. O0BeM U TPYAO0EMKOCTh TUCIIUTLTAHBI
Jlanapie 006 o0meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHUIOB y4eOHOMH
paboTHI IO TUCHIUILTHHE (M pacTpeeieHUue dTOU TPYIOEMKOCTH IO CEMECTPaM) MPECTaBICHBI B
Taomie 2.

Ta6mmia 2 — O0beM U TPYJT0EMKOCTh JUCITUTITMHBI

TpynoemMKoCTh 110

Bun yue6HO# paboTbl Bcero
ceMecTpam




Ne7

1 2 3

Oowan mpyooemkocmep oucyunIuHbl, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npaxmuyeckoit n0020moeKu 17 17
Ayoumopusie 3anamus, BCEro vac. 34 34
B TOM YHUCJIC:

nexuu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3ansatus (113),

(dac)

nabopaTtopubie padoTsl (JIP), (vac) 17 17

KypcoBoil npoekT (pabdota) (KII, KP), (yac)

9K3aMeH, (Jac) 45 45
CamocmosamenwvHas paboma, Bcero (dac) 29 29
Buo npomesicymounon ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, Judd. 3auq, OK3. OK3.

DK3.*%)

sk o
[Ipumedanue: KaHIUAATCKHUI IK3aMEeH

4. Coz[epmamtle IYCIUTIIINHE]

4.1. PacmpezeneHue Tpy10€MKOCTH JUCL
Pa3nensbl, TeMbl AUCUUIUIMHBL U UX TPYAOE]

Tabnuia 3 — Pa3gensl, TeMbl TUCIUILTUHBL, UX TPYI0€]

MKOCTb

TUTMHEI 110 Pa3jiesiaM | BHJIaM 3aHSTHH.
MKOCTb MPUBEICHBI B TAOJIHIIC 3.

Paznensl, TEeMbI JUCLHMIUIMHBI

Jlexmn
(uac)

I13 (C3)
(dac)

JIP
(dac)

KIT
(dac)

CPC
(dac)

Ce

mectp 7

Paznen 1. OcHOBBI pa3pabOTKH IEKTPOHHBIX
YCTPOICTB Ha OCHOBE MHTETPAIbHBIX MUKPOCXEM
IIPOrpaMMHUPYEMOH1 JIOTUKH

Tema 1.1.IIporpammupyemsie JOTHYECKHE
uHTerpanbubie cxemsl (IIJIMC).

Tema 1.2. Cozpanue npoektoB mis [IJIMC.

Pasnen 2. Iloctpoenue ycTpoicTB
MIPOMBIIIUICHHOW aBTOMAaTH3aIiu Ha 0a3e
CTaHJAPTHBIX MMPOTPAMMHPYEMBIX MOIYIICH
cemericTBa Siemens LOGO.

Tema 2.1 OcHOBHEIE CBEACHHS O JIOTHYECKHUX
Moxayisix cemerictea Siemens LOGO.

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

17

Paznen 3. Opranu3zamnus uatepheiicHoro
B3aUMO/ICHCTBHUS B pacIpeeIeHHBIX
AIIEKTPOHHBIX MTPOMBIIIICHHBIX CHCTEMAaX.

Tema 3.1. JIunuu cBs3H.

Tema 3.2. CriocoObl KOJUPOBAHUS ABOUYHOM
uH(pOopMannu B pacnpeeIeHHbIX CHCTEMaX.
Tema 3.3. MaructpanpHble IPUEMHUKH U
nepeiaTIuKy.

Tema 3.4. CxeMOTEXHHKA Y3JI0B TaJbBaHUUYECKON

Pa3BA3KHU.




Pasnen 4. CpencTa cONpsiKEHUs SIEKTPOHHBIX
MIPOMBIIIJIEHHBIX YCTPOICTB C BHEITHUMU
YCTPOMCTBAMHU.

Tema 4.1. 3mepurenbHbie peoOpa3oBaTEIN
AIIEKTPOHHBIX CUCTEM.

Tema 4.2. O630p U3MEPUTEIBHBIX
npeoOpaszoBaresei,

BBIIYCKA€MbIX BETyIIUMU (PUPMAMHU.

Tema 4.3. DneMeHThI 4eT0BEKO-MAITMHHOTO
uHTepderica.

Paznen 5. MnTerpaibHblie 3al10MUHAOIINE
YCTpOICTBA.

Tema 5.1. Knaccudukarus 3aiOMHHAIOIIAX
YCTPOMCTB. 1 0 0 0 5
Tema 5.2. PaznoBuanoctu O3VY.

Tema 5.3. O6snacTu MpUMEHEHHUS 3aTIOMUHAIOITUX
YCTPOMCTB.

Paznen 6. UndopManmoHHbIE TEXHOIOTHHU B
aBTOMAaTHU3UPOBAHHOM MPOCKTUPOBAHUH U
aBTOMAaTHYECKOM MPUOOPOCTPOUTETHHOM
npoussoactse Munycrpuu 4.0.

Tema 6.1. TexHonoruu i KOMMYHUKAIIUU
KHOEepPU3NUECKUX CUCTEM Ha MTPOU3BOJICTBE.
Tema 6.2. Kubepdusuieckne CUCTEMBI
MIPOMBIIIUIEHHOTO HA3HAYCHUS.

Tema 6.3. MynbruarenTHas cpena Kuoephu3ndeckoro
ugposoro npoussoactea Uuaycrpuu 4.0.
Tema 6.4. DIEKTPOHHBINA JOKYMEHTOO0OPOT
KrOephU3MIEeCKOT0 MMPOU3BOICTBA

HUroro B cemectpe: 17 17 29

Hroro 17 0 17 0 29

[IpakTuueckass MOATOTOBKA 3aKJIOYaeTcs B  HEMOCPEJACTBEHHOM  BBIIOJHEHHUH
0o0yyarolMMHUCs ~ OMNpENeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ayei
pohecCuoHATBEHON NeSTENIbHOCTbIO.

4.2. Copep>xaHue pa3JeioB U TEM JIEKIIMOHHBIX 3aHSATUH.
ConeprkaHue pas3/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B Ta0yumIIe 4.

Ta6mmia 4 — ConepxaHue pa3aesioB 1 TeM JIEKIIMOHHOTO [UKIa

Howmep pasznena HaszBanue u conep:xanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1 Pasmen 1. OcHOBBI pa3pabOTKU IJIEKTPOHHBIX YCTPOWCTB Ha
OCHOBE UHTETPAJIbHBIX MUKPOCXEM MPOTrPaMMHUPYEMOM JTIOTHKH.
Tema 1.1.Ilporpammupyembie JOTUYECKUE UHTETPAIBHBIE CXEMBI
(IUINC). O6mue npuHUIUIBI OCTPOEHUSI YCTPOMCTB HA OCHOBE
I[UIMC. O630p IIINC, Bbimyckaembix ¢upmamu "Altera",
"Xilinx", “Actel”. OcHOBBI (GYHKIIMOHUPOBAHHS.
OYHKIIMOHATBHBIE BO3MOXKXHOCTH. OrpaHUYEeHUS.

Tema 1.2. Coznanue npoextoB ais [TIJIMC.

CpenctBa pazpaborumka. CAIIP "Quartus". "Annapatapid”




BapHUaHT peanu3anuu npoekta. bubnuorekn snementos. ba3oBbie
aJIeMEHTHI (primitives). DIeMeHThl U3 cepuu 74XXX. DIEMEHTHI
meradpyHkiuid. [IporpaMMHBI BapHaHT pealH3aldyd MPOCKTA.
S3piku  ommcanus ammapatypst AHDL, VHDL, Verilog.
Peanuzanus OyneBbIX BhIpaXXEHUN W ypaBHEHUH. 3a/laHue y3JI0B
u mrH. OnepaTopsl yCIOBHOW JIOTHKH.

[TpoexTrpoBaHNE TUITOBBIX (DYHKIIMOHAIBHBIX Y3JI0B IIH(PPOBBIX
ycrpoiicte  Ha IIJIMC: nemmdparopbl, MYJIbTUILUIEKCOPHI,
KOMIIapaTopbl KOJOB, CUETYHKH, peructpbl. [IpoekrupoBanue
1M (POBBIX Y3JI0B 10 33JaHHOMY [TOBEJCHUECKOMY OMHCAHHMIO.
Hepapxuueckue npoekThbl. BkiroueHne B IpOeKT CTaHIapTHBIX U
II0JIb30BATENIBCKUX MMapaMeTPUUECKUX (QYHKIUH.

Tumnosklie ommOKY B "anmapaTHBIX" B MPOTPAMMHBIX MPOEKTaX

Ha [IJIUC. MoaenupoBanue. OTnaaka

Pasnen 2.  IloctpoeHune  yCTpOMCTB  NPOMBIIUIEHHOM
aBTOMAaTH3allMM Ha 0a3e CTaHAAPTHBIX IPOTPAMMHUPYEMbIX
Monynei cemeiictBa Siemens LOGO.

Tema 2.1. OcHOBHBIE CBEAECHHMS O JIOTMUYECKHX MOMIYJISAX
cemeiictBa Siemens LOGO. TexHuueckue XapaKTepUCTHKH.
CrangapTHble cxeMbl BkItoueHHUs. ConpspkeHue ¢ JaT4MKaMu U
UCIIOJTHUTENbHBIMU yCTpOicTBaMH. OyHKIHOHAIbHbBIE
BO3MOXKHOCTM U orpaHuyeHus.  [Ipumepbl  TUNHUYHBIX
MPUMEHEHUH AJIs peleHus 3a7a4 aBTOMATHU3aIIHH.

Tema 2.2. [IporpammupoBanue moayinei Siemens LOGO B cpene
LOGO! Soft Comfort. bazoBeie mornueckue (GyHKIIUH MOIYJIEH
cemerictea LOGO! Cnennanbable GyHKIIMA MOAYJIEH cemMeicTBa
LOGO!. Hudpossie Onoku. Peneitnple Omoxu. Taiimepsl.
Cuerunku. Cyerunk pabouero BpemMeHH. CHABHIOBBIN pErucTp.
YacroTHblii koMnaparop. ['eHepaTopsl UMITyJIbCOB. AHAJIOrOBbIE
Omoku. Ycunurenb. AHAJIOTOBBIM KoMIaparop. YIpaBisieMbli
reHepaTop JIMHEHHO U3MeHsmouerocs HanpsbkeHus.  11U-
perynstop. Ilapamerpuszanust OnokoB. BBIBOA  TEKCTOBBIX
coobumienuit. Ilpumepsr mnpumenenuss wmoxynedr LOGO! B
IIPOMBIIIJIEHHOCTH

Paznen 3. Opranmzaius WHTEp(EHCHOTO B3aUMOJCHCTBUS B
pacnpeieNIeHHBIX 3JIEKTPOHHBIX TPOMBIIIIICHHBIX CUCTEMAX.
Tema 3.1. JIuauu cBsi3u.

Knaccudukanus nunuit cBsa3u (JIC). BomokoHHO-onTHUECKHE
JIC. OpnompoBoansie JIC: koakcuanbHblii kabenb, JIC Tuma
"Butas napa". Muoronposoausie JIC: xryrtossie JIC, nueiipHbie
COCIMHUTENIN, TN€YaTHbI MOHTax. OkpaHupoBaHHble JIC.
CpaBHHUTENIbHBIE XapaKTEPUCTUKU MPOIYCKHOM CLIOCOOHOCTH.
Tema 3.2. MuTepdeiicel mepeaaun JaHHBIX.

CranaapTel aCHHXPOHHOM MOCJIE10BAaTEIBHON Nepeaadn JaHHbIX.
Buyrpumnartaeie  unTepdeticel.  [lluna  uHQOpManuoHHOTO
oOmena wuHTerpanbHbix cxem 1C. Illuna wHQOpPMAIIMOHHOTO




oOMeHa wuHTerpanpHbIX cxeM SMBus.  OnHOnpoBOAHBIM
unrepdeiic  [-Wire. HwuskoBonbTHBI — uHTepderic LVDS.
[Tpomsinennsie uatepgeiicsr RS-232, RS-422A, RS-485.

Kon "Manuectep-11". bumnonsipusiii (azomMaHUITyTUPOBAHHBIH
KOJ C IaccuBHOM may3oi. CucTeMbl Ieperadd JABOUYHOU
uHpOpMaMu ¢ TpeoOpa3oBaHMEM: 4dYacTOTHas U  (a3oBas
MaHUITYJISUS.

Tema 3.3. MaructpanbHble IPUEMHUKH U MTEPEIaTUUKH.
ONEeKTpUYECKUe  XapaKTePUCTUKH: BXOJHOE U  BBIXOJHOE
conpotuBiieHusi. OcoOeHHOCTH MHTEPPEHCHBIX MHUKPOCXEM,
BRIMOMHEHHBIX 110 TexHomormu KMOII, TTJI u OCJL
Cratuyeckue U IMHAMUUYECKUE [TapaMeTphbl.

BydepHsbie anemenTs! 1 muHHBIE popMupoBaTenu. Harpysounas
CIOCOOHOCTh TepefaTunka. [loMexoycTOMYMBOCTh TPHUEMHHKA.
Huddepennmanbupiii mpueMHUK. [IpueMHUK C THCTEpE3UCOM.
ITpeoOpa3oBarenn ypoBHeH LU(POBBIX CUTHATOB. Ilpumepsl
OTEYECTBEHHBIX u 3apyOeKHBIX MHTETpaIbHbIX
npeobpasosareneii yposueit: KMOII — TTJI, 3CJI — TTJI, LVDS
— TTJI, RS-232 — TTJI. CxemoTexHHKa IpeoOpa3oBarenen
YPOBHEN Ha TPaH3UCTOpaXx.

Tema 3.4. CxeMOTeXHMKA Y3JI0B TaJbBAHUYECKON PA3BA3KH.
[Tpobnema ypaBHUTEIBHBIX TOKOB. TpaHchopmaTopHas pa3Bsi3Ka.
IIpuMeHeHne ONTO3IEKTPOHHBIX ycTpoiicTB. TokoBas mners.
AHanu3  (QYHKUMOHHMPOBAHHUS  DJIEMEHTOB  TallbBAaHUYECKOM
pa3BA3KU pu nepenaye MMITYJIBCHBIX CUTHAJIOB/
IIpombllTIEeHHBIE MOYJIN TAIbBAHUYECKON PA3BA3KH.

Pa3znen 4. CpenctBa conpsieHus: 3J1€KTPOHHBIX MPOMBIILIEHHBIX
YCTPOWCTB C BHEIIHUMH YCTPOUCTBaMHU.

Tema 4.1. H3mepurenbHble npeoOpazoBaTed 3IIEKTPOHHBIX
cucteM. Pa3HOBHIHOCTH CpEICTB aBTOMAaTHYECKOIO BBOJA H
BBIBOJIa JIaHHBIX B cHUCTeMax cOopa u o0paboTku MHGOpPMAIUH.
Jatunku nepBuuHoil nH(opmarun. MHTepdeiicsl. DneMeHTHas
0a3a aHAJIOTOBBIX YCTPOMCTB CPEJICTB COMPSKECHHUS.
[IpeoOpazoBareny HampsHKEHUS B KOI  (QHAIOTO-IIU(POBEIC
npeoOpaszoBareny, ALIl). OcHoBHble xapaxktepuctuku AILIL
CraTtuueckre W JMHAMUYECKHE XapaKTEpUCTHKU. TUIOBOU
untepdeiic ALIL. OcuoBubie crpykrypbl AL [apannensHbie
AIIL AIIT MOCJIEN0BATEIbHBIX MPUOJIKEHUH.
Wnrerpupyronme ALIl.  Curma-pgensta ALl AHIIl =Ha
nepekouaeMbix koHaencaropax. Buneo-ALlIl. CpaBHuTenbHbIe
xapakrepuctuku  ALIl:  numarpamma  "paspsgHocTh  —
ovIcTpOericTBHE". HNuTterpupyromme npeoOpa3zoBarenu
HaNpsDKEHUE — BPEeMsl, HallpsKEHUE — 4acToTa.

[IpeoOpa3zoBarenn kona B HampsbkeHHe (1ugpoaHanIoroBbie
npeoOpazoBarenu, [[AIl). OcnoBubie xapaktepuctuku [[AIL
Cratnueckne W JAMHAMUYECKHE XapakTepucTtuku. CTpykrypa




ITAII ¢ pesuctuBHoii marpuueil. Buneo-IIAIl. CpaBHuTenbHble
xapakrepuctukn  L[AIl:  nmarpamma  "paspsgHocTh  —
ObICcTpOACiicTBHE" .

@OyHKIIMOHAIBHBIE y3JIbI 00pabOTKM aHAJIOTOBBIX CHUTHAJIOB Ha
6aze LAIl: ycumutens ¢ mepeMeHHBIM KO3 HIHEHTOM
YCHJICHHS, TIEpECTPANBAEMBbI (DUITBT.

Tema 4.2. O0630p u3MepUTENbHBIX  IpeoOpa3oBarenei,
BBIITYCKAaeMbIX BEAYIIUMHU (PUPMaMH.

W3meputenbHble mpeoOpas3oBarenu U jnaTtuvku ¢upm "Analog
Devices", "Linear Technologies", "Microchip", "Maxim", "Texas
Instruments", "Sony", "STMicroelrctronics". ComnpspbkeHue co
CTaHJApTHBIMU MUKPOIIPOLIECCOPHBIMU UHTEpdeiicamu.

Tema 4.3. DneMeHTHI YeT0BEKO-MaITMHHOTO HHTEepdeiica.
[TomynpoBoHUKOBBIE ~ MHAUKATOpbl.  Pacuer  GaymnacTHBIX

COMPOTUBIICHUH. CeMucerMeHTHbIE uupoBbIe
MOJNyPOBOJIHUKOBBIE, ~ BAaKyyMHO-  JIIOMUHECHEHTHbIE U
xunkokpucramnuueckue  (OKK)  wngukatopel.  [Ipuniun

JUHAMUYecKoN uHauKanuu. IloakiaroueHue MHOTOpaspsiAHOTO
CEMHMCEIMEHTHOI0 IM(PPOBOro HMHIMKATOpa K LU(POBBIM U
MHUKPOIPOLIECCOPHBIM YCTPOMCTBAM.

AndasutHo-udpossie u rpadpuyeckue XKXK-unaukatops! pupm
"Hitachi" u "Powertip". nTepdeiic koHTpomepa rpapuyeckux
KK-uHanKaTopos.

Paznen 5. MHTErpanbHblie 3all0MUHAIOIINE YCTPOMCTBA.

Tema 5.1. Krnaccudukanuss 3alOMUHAIOIIUX — YCTPOMCTB.
IToctrosiHHbIe 3anomuHatonie yctpoiictsa (I13Y). OneparuBHbie
3armomuHaromue ycrporictBa (O3Y). CranmapTHble HHTEP(ENCH
mukpocxeM I3V, crarnyeckux u aunamuyeckux O3VY.

Tema 5.2. PaznoBuanoctu O3VY.

Cratnueckoe O3Y (SRAM). lunamuueckoe O3Y (DRAM).
PasnoBugnoctu I13Y. Dnexkrpuyecku nporpammupyemsie [13Y
(EPROM), TII3Y ¢ ynbrpaduoneroBsiM ctupanuem (UF-
EPROM). Flash-mamars. Monynu DiskOnChip dupmbr "M-
Systems" (MU3paunns). [Tpumepsr MHUKPOCXEM.
DHeproHe3aBUCHUMbIE ONlepaTUBHbBIE 3aIIOMUHAIOIINE YCTPONCTBRA.
®deppooanektpuueckas namsath (FRAM).

MarnutopesuctuBHas mamath (MRAM). Ilamsate  pupmsl
"Ovonix" (OUM). [Tamste nvRAM.

ApPXHUTEKTYpbl 3allOMUHAIONIMX YCTPOMCTB. 3alOMHUHAIOIIEE
yCTpoiicTBO ¢ mpousBoiabHOU BeIOOpKOH. LIFO-, FIFO-0ydepsr.
KackanupoBanue Mmukpocxem mnamsaTH. [locTpoeHune Momyreit
MaMSsITH.

Tema 5.3. O6nacTy NPUMEHEHHUS 3aIIOMUHAIOIUX YCTPOHCTB.
[Tpumepbl MHUKpPOCXEM TaMsTH, BBIIYCKA€MbIX BEIYLIMMHU
¢dupmamu: "Alliance Semiconductor”, "Cypress", "Toshiba" u ap.




Pa3nen 6. WNudopmannoHHble TEXHOJIOT MU B
aBTOMATH3MPOBAHHOM IIPOCKTUPOBAHUM M aBTOMAaTHYECKOM
npubopocTpouTeTbHOM Mpon3BoacTBe Uunycrpun 4.0.

Tema 6.1. TexHonmoruu A KOMMYHHUKAIMH KUOEpPHU3MUECKUX
CHCTEM Ha MIPOU3BOJICTBE.

TexHonorun XpaHeHUs U 00paOOTKM OOJBIIMX MAaCCHBOB
NPOM3BOJICTBEHHBIX  JAHHBIX  [E€XHOJIIOTUH  BBIOJHEHHS
TEXHOJIOTUYECKUX Olepanuii B KHOepHU3MUECKHX CHUCTEMax.
TexHonornu MEKMaIIUHHOIO B3aUMOJICUCTBUSA
KHOep(HU3NIECKUX CHCTEM. TEeXHOIIOTUH YeIOBEKO-MAIIMHHOTO
B3aUMOJICHCTBHS 11 KHOEp()U3MIECKOTO TMPOU3BOJCTBEHHOTO
KOMILIEKCA.

Tema 6.2. Kubephuzudeckne CHUCTEMBI MPOMBIIUICHHOTO
Ha3HAYCHMUS.

Kubepdusznueckue cucremsl (KOC) anauTUBHOTO MPOU3BOCTBA.
3D-mpuntunr. KuGepdusuueckue CUCTEMBI MOBEPXHOCTHOTO
MOHTa)Ka  d3JEKTPOpaauoOKoMIoHeHToB.  Kubepduzuueckue
CHUCTEMBl TPAHCIOPTHOW HHPPACTPYKTypbl yMHOU (hadpuku.
Kubepduzuueckue cucteMbl MPOU3BOICTBEHHOTO KOHTPOJIS.
Tema 6.3. MynbruarentHass cpeaa  kuOepduznyeckoro
udposoro npoussoacTsa Unayctpun 4.0.

Kubepdusnueckas cucrema Kak areHT MyJIbTHar€HTHOU CPEeIbl.
MynbTHarenTHas cpeia nupoBOro MpousBojacTBa. Tomoioruu
K®C B cocraBe ymHoii pabpuxu Uunycrpun 4.0.

Tema 6.4. DIEKTPOHHBIN TOKYyMEHTOOOOPOT KHOESPPUZUIECKOTO
npousBoacTBa. LludpoBbie  dopmbl  ommcaHHS ~ OOBEKTOB
Wunyctpun  4.0.  HMHQOpMaMOHHO-TEIEKOMMYHHUKAIIMOHHAS
cpena uugposoil habpuku u ymHOU ¢abpuxu Mugyctpun 4.0.
Knuenr-cepBepHble TEXHOIOTMH Ha Tpeanpusatusx Wumyctpun
4.0. O6maunas uHPPACTPYKTypa Kak CEPBUC I IPOU3BOICTBA
Wnnyctpuu 4.0.

4.3. llpakTuyeckue (CEMUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATUN U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne Tembl DopMBbI [IPaKTUYECKO | pasaen
TpynoeMKocCTs, .
n/ IIPAKTUYECKHUX IIPAKTUYECKHUX (1ac) 174 a
1| 3aHATHN 3aHATHN NOJArOTOBKH, | IUCLUI
(uac) JIUHBI

Y4eOHbBIM MJIaHOM He IPEAyCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATUS
Tewmbl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 6.




Tabnuna 6 — JlabopaTopHbIe 3aHITHS U UX TPYJO0EMKOCTh

No TpynoemMKocTsb, N3 Hux No
W HaumenoBanue 1abopaTopHbIX paboT (ac) MPAKTHHCCKON | pasie/ia
MOATOTOBKH, | UCIUI
(gac) JIUHBI
Cemectp 7

1 | U3yuenne cpensl paszpaboTymika IHQPPOBBIX 2 1 1
¢dbyuknronansHbIX 0710k0B Ha [IJIMC Quartus

2 | Pa3zpaboTka KOMOWHAITMOHHOTO YCTPOUCTBA 3 1
Ha ocHoBe [IJIMC B cpene Quartus

3 | Pa3paborka CUeTYNKa c 3aJIaHHBIM 3 1 1
OCHOBaHMEM cyeTa Ha T-Tpurrepax B cpene
Quartus

4 | Pa3pabotka cYeTYHKa C 3aJlaHHBIM 3 1 1
ocHOBaHMeM cyeta Ha JK- Tpurrepax B cpene
Quartus

5 | Pa3zpaboTtka dhopmupoBaTesss UMITYILCHOM 3 1 1
MOCIIEI0BATEILHOCTH C 33IaHHBIMU
CBOWMCTBaMH

6 | Pa3paboTka MOayIIs CUETHOIO YCTPOIMCTBA C 3 1 1
3aJJaHHBIM aJITOPUTMOM pabOThL, B Cpelie
Quartus

Bcero 17 8

4.5. KypcoBoe nmpoekTupoBaHue/ BBITIOJHEHUE KYPCOBOW pabOThI

Y4eOHBIM IJIaHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroUIIXCs
Buibl caMoCTOSITENIBHOM pabOThI M €€ TPYJA0EMKOCTh PUBEICHBI B Ta0uiie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHONM PAOOTHI M ee Tpy10eMKOCTb

Bua camocrositensHOM paboThI Beero, |- Cemectp 7,
qac qac
1 2 3
W3yueHne TeopeTuyecKoro Marepuasia
20 20
quciumingel (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Breimmonnenue pedepara (P)
[ToaroToBka K TEKyLeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKY)
Jomamiaee 3aganue (/13)
KonTponbubie padotel 3a0uHUKOB (KP3)
IToaroroBka K MpoMexKyTOYHOU 4 4
arrecrauuu (ITA)
Bcero: 29 29

5. TlepedeHp y4eOHO-METOAMUECKOTO OOECTIEYEHUS

JIJIsI CAMOCTOSTEILHOM pa6OTLI o6yqalom1/1xc;1 110 JTUCHHUITIIMHE (MO,Z[y.TIIO)

Y4eOHO-MeTOAMYECKHE MaTepHalibl Il CaMOCTOSITENIbHOM paboThl 00ydYaromUXCsl yKa3aHbl B
. 6-11.




6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IaHUN
[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUH MpHUBEICH B TaOIHIIE 8.
Tabauna 8— [lepedeHb MeYaTHHIX U 3JIEKTPOHHBIX YUE€OHBIX M3AaHUN

Komuectso
9K3€ OB B
Hingp/ Bubnuorpaduyeckas ccpuika 61/1%1(6
URL anpec
(KpoMme AIIEeKTPOHHBIX
SK3EMILISIPOB)
004.31(075)/V217. [udposas cxeMoTexHuka: yueOHoe mocooue/ 80
E. I1. YrptomoB. - 2-e uzn., nepepad. u JI01. -
CII6.: BXB - Iletepbypr, 2007. - 782c
621.38(075)/0-60 AHanoroBas u nu(poBas JIEKTPOHHUKA: MTOTHBIN 67
Kypc : yueonuk / 0. @. Onaguuii, O. [1.I'mynkun,
A. W. I'ypos; Pex. O. II. I'myakun. - M.: T'opsuas
maus - TenekoMm, 2005. - 768 c.
http://e.lanbook.com/ | ABepuenkos, O.E. CxemoTexHHKa: anmaparypa
book/4141 U TIpOrpaMMBl. [ DNEeKTpOHHBIN pecypc] —
OnektpoH. nan. — M. : JIMK Ilpecc, 2012. —
588 c.
https://znanium.com/c | Tutne, V. [lonynpoBoAHUKOBAs CXEMOTEXHUKA.
atalog/document? Towm II [Dnextponnsrii pecypc] / Y. Turie, K.
id=1 Ilenk; Ilep. c HeM - 12-e u3x. - Mocksa : [IMK
80301 [Ipecc : Homdka, 2009. - 942 c.
004 C 92 Cxemotexnuka 9BM. Umurtanmonnoe 80
MO/JICIIMPOBAHHUE OTIEPAIIMOHHBIX AJIEMEHTOB :
METOAMYECKUE YKA3aHUS K BBHITIOJTHEHUIO
nabopartopubix pabor. / C.-Ilerepb. roc. yH-T
a’poKocM. TipubopocTpoenus ; coct.: O. U.
Kypcanos, A. A. Ky3nenosa, A. B. AkceHOB. -
CII6. : Uzn-Bo I'YAII, 2015
http://e.lanbook.com/ | baduy, H.II. OcHOBBI 1TU()POBOIT CXEMOTEXHUKH:
book/60977 YyebHoe mocobu [Inexrponnsiii pecypce] / H.IL.

babwuu, N.A. XKyko. — M. : JIMK Ilpecc, 2010.
— 480 c.

https://znanium.com/c

Hemuposckuii, A.E. Dnektponuka : y4eo.

atalog/document? nocobue / A.E. Hemuposckuii [u ap.] - M.:

1d=3 46727. Nudpa-Unmxenepus, 2019. - 200 c.
https://znanium.com/c | Xappuc, JI.M. Lludposast cxeMOTeXHUKA U
atalog/document? apxurtekTypa kommbroTepa / JI.M. Xappuc, C.JI.
1d=3 42318 Xappuc ; nep. ¢ anri. Imagination Technologies.

- M.: IMK Ilpecc, 2018. - 792 ¢

7. llepedeHb 31EKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»




[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOOUMBIX [UIS OCBOCHUS IHCIUTUINHBI
npuBesieH B Tabamie 9.

Tabmuna 9 — IlepedyeHb 5IEKTPOHHBIX O0pa3oBaTENbHBIX PECYpPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAaMOHHOMU ceTh «HTepHEeT»
URL anpec HaumenoBanue

https://kpfu.ru/staff files/F | Axuypun A./l., FOcynos K.M., Komues A.A. OCHOBBI
1473892315/0Osnovy_rabot | PABOTBI B CPEJIE QUARTUS II. — Kazans: KOV, 2017. — 49c.
y_v_srede Quartus_IL.pdf

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. Ilepeyenp mnporpaMMHOro OO€CIEUYEeHHsI, MCIONb3YEMOI0 IPU OCYILIECTBICHUU
00pa30BaTeNLHOTO MpoIiecca MO AUCIUILTUHE.
[lepeyenp ncnonb3yeMoro NporpaMMHOro odecreueHus npeacTasieH B Tadaumne 10.

Ta6ymma 10— ITepedeHb nporpammuoro obecreyenus

Ne n/mn HaumenoBanue
1 Quartus Prime software Lite edition. JlocTynen s 3arpy3ku
//URL: http://dl.altera.com/?edition=lite
2 CBoboaHO pacnpocTtpansiemslit mporpammubiil mpoaykT LOGO! Soft Comfort
koH1epHa Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. Ilepeuenn HH()OPMAITMOHHO-CITPABOYHBIX CHUCTEM,UCITOJIb3YEMBIX npu
OCYIIECTBIEHUU 00pa30BaTEIHLHOrO MPOIIEeCcca MO AUCIUTIINHE

[lepeuenr wucmONb3yeMbIX HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM MPEACTaBIEH B
tabnuie 11.

Ta6mmma 11— [lepeyers HHGOPMAITMOHHO-CITPABOYHBIX CHCTeM

Ne i/t HauMmenoBanue

He npenycmotpeno

9. MarepuanbHo-TeXHHYECKast 0a3a
CoctaB MarepuadbHO-TEXHHYECKOW 0a3bpl, HEOOXOAMMOW ISl  OCYIIECTBICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlIeH B Tabnuiel?2.

Tab6muma 12 — CocTaB MaTepHaIbHO-TEXHUIECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Homep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bI (pu1 HEOOXOAMMOCTH)

MynbTUMeIMTHAS JICKITMOHHAS ayTUTOPHS

2 | KoMnbroTepHslii Ki1acce

10. OnleHOYHBIE CpeACTBa VIS IPOBEACHUS TPOMEXYTOUHON aTTeCTAIlMN
10.1. CoctaB OLEHOYHBIX CPEACTBIJIS MPOBEACHUS NPOMEXKYTOUHOM aTTecTanuu
o0ydJaronmxcs N0 AMCIUIUINHE NpUBeIeH B Tabmuie 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB /ISl IPOBEACHUSI IPOMEXKYTOUHOM aTTeCTalluu

Bug HpOMe)KyTO‘IHOI;’I aTTCCTallu1 HepequL OICHOYHBIX CPEACTB

OKk3ameH Crnucok BOIPOCOB K 9K3aMEHY;




| TecTsl.

10.2. B xkauectBe

KPUTEPHEB OLEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHH)

KOMIIETEHIIMH 00ydJarolMMUCs MpUMEHsieTcs S-OampHasl IIKajga OLUEHKH COPMHPOBAHHOCTH
KOMIIETEHIIHI, KOTopas mpuBeeHa B Tabnuie 14. B Teyenne cemMecTpa MOKET MCIOIB30BATHCS

100-0ayipHas  IIKasa

MO,Z[y.]'IBHO—prITHHFOBOfI CHUCTCMbI yHI/IBCpCI/ITeTa, IIpaBuIa

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL
Tabmuma 14 —Kpurepyu orieHKr ypoBHS CHOPMUPOBAHHOCTH KOMITCTCHITNI
OreHKa KOMITETEHIMN X .
S o LILHAs LKA apakTepucTrKa c(hOPMHUPOBAHHBIX KOMITCTEHIIMI
— 0OYYaFOIINIACS TITyOOKO M BCECTOPOHHE YCBOKJ TIPOTPAaMMHBIN MaTepya,
— YBEPEHHO, JIOTUYHO, MTOCJICI0BATEILHO U TPAMOTHO €0 U3JIaraeT;
— OMUpasiCh Ha 3HAHUS OCHOBHOW M JOMOJHUTEIBHON JUTEpaTyphl,
«OTIIMIHO TECHO MPUBS3bIBAET YCBOCHHBIE HAYyYHBIE MOJIOKEHUS C MPAKTUYECKOM
«3AYTCHOY JesITeNIbHOCTBIO HATIPaBJICHMUS,
— yMeJio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIC M HJICH,
— JIenaeT BBIBOJIBI U 0000IICHNUS;
— cBOOO/IHO BJIaJICET CUCTEMOM ClielUaIN3uPOBAHHBIX TOHITHH.
— OOy4arOIIMIACST TBEPAO YCBOWJ MPOIPAMMHBIA MaTepuaj, TPaMOTHO U TIO
CYILIECTBY M3JIaraeT ero, ONMpasich Ha 3HaHWSI OCHOBHOM JIUTEPATYpBI,
— HE JIONYCKAET CYNIECTBEHHBIX HETOYHOCTEH;
«XOPOLIO» — YBSI3bIBAaCT YCBOCHHBbIC 3HAHMS C MPAKTHYECKON JESITeNbHOCTHIO
«3AYTCHO HaIpPaBIICHUS;
— apTyMEHTUPYET Hay4YHbIE MMOJI0KEHNUS;
— JIeTaeT BBIBOABI M 00OOIICHNUS;
— BJIQJICET CUCTEMOM CIELMAIIM3UPOBAHHBIX OHITHH.
— 00yyYaroIMiics YCBOWI TOJIBKO OCHOBHOHM IIPOrpaMMHBIM Marepua, I10
CYILIECTBY U3JIaraeT €ro, ONMpasich Ha 3HaHHS TOJILKO OCHOBHOM JIMTEPATYPHI;
— JIOMyCKaeT HeCYyIIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;
«YJIOBIICTBOPUTEIILHO» | — UCTIBITHIBACT 3aTPYJAHEHUS B MPAKTMUYECKOM TMPUMEHCHWH 3HAHUUN
«3a4TEHO HaIlpaBJICHUS,
— cnabo apryMeHTUPYET HayYHbIC MTOJIOKEHUS;
— 3aTpyaHseTcs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIEHUT;
— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX HOHITHUH.
— 00yYarOIIHNIACS He YCBOWJI 3HAUMTETLHOM YacTH MPOrPaMMHOTO MaTepUaa,;
— IOMyCKaeT  CYILIECTBEHHbIE  OMMOKM HW  HETOYHOCTH  MpH
«HEYOBJIETBOPUTENIHHO :
N paccMOTpeHHH MpobiieM B KOHKPETHOM HalpaBlICHUMY; )
«HE 3ATTCHOY — UCTIBITBIBACT TPYAHOCTH B MPAKTHUECKOM NMPUMEHEHUH 3HAHUM;
— HEe MOXKET apryMEHTHPOBATh HAYYHBIE TTOJTOXKECHHUS;
— He (hOPMYJIUPYET BBIBOJOB M 00OOIIEHHU.
10.3. TumoBbie KOHTPOJIBHBIC 3aJaHUS WM MHBIE MAaTEPUAITHI.
Bompocs (3amaun) a1 s5K3aMeHa mpeacTaBieHsl B Tabauie 15.
Tabnuma 15 — Bompocs! (3amaun) it sK3aMeHa
Kon
No /it [Tepedyens BompocoB (3a1a4) Il IK3aMeHa
WHJUKATOpa
1 [IporpammupyemMble TOTHUECKUE UHTETPAIBHBIE CXEMBI [IK-1.3.1
(IJIMC): nHomenkatypa pyHKIIMOHAIbHBIE BO3MOXKHOCTH,
METOJI0JIOTHsI Pa3pabOTKH YCTPONUCTB Ha UX OCHOBE.
2 Pa3paboTtka pyHkunoHanbHbIX y3710B Ha ocHoBe [IJINC: [IK-1.¥.1
JIOTUYECKHUE CXEMBI.
3 Pazpabotka GpyHKImoHabHBIX y3510B Ha ocHOBE [1JIMC: [K-1.V¥.1
CYETUMKHU C 33JJaHHBIM OCHOBAaHHUEM cueTa Ha OCHOBeE T-




TPUITEPOB.

4 Pazpabotka pyHKIIMOHAIBHBIX y3510B Ha ocHOBe TTJIVC: [IK-1.V.1
CYETYMKHU C 3aJJaHHBIM OCHOBAaHHMEM cueTa Ha OCHOBe JK-
TPUITEPOB.
5 Pa3paboTtka pyHKIIMOHAIBHEIX y3710B Ha ocHOBe [1JINC: K-1.V.1
TeHepaTOPhl UMITYJICHBIX TIOCTIEI0BATENBHOCTEH €
3aJIaHHBIMH XapaKTEPUCTHKAMHU.
6 [TomexoycTOMUNBOCTD IMHUH CBSI3U IIK-1.3.1
[NK-1.V.1
7 OcHOBHbIE BUJbI MUKPOCXEM COBpeMeHHbIX O3Y I1K-1.3.1
8 Apxutektypsl npeoopazonareneit ganabix. AL Tlpumepsr. | T1K-1.3.1
9 ApxuTeKTypbl IpeodpazoBarencii ganHbIx. LIAIL TTpumepsl. I1K-1.3.1
10 Xapaktepuctuku npeodpazosareneit nanubix (AL u ITAIT) | TTIK-1.3.1
11 Wutepodeiicel npeodpazosareneit nanubix (AL u LHAIT) [IK-1.3.1
12 Mertoabl IpoeKTUPOBaHMS annapaTypsl cOopa U 00paboTKU IIK-1.3.1
JaHHBIX TIIK-1.V.1
ITK-1.B.1
13 OpnnonpoBoausiit uHTEpdeiic [-Wire. [K-1.3.1
I[IK-1.V.1
14 WuTepdeiic mocnenoparensHoro nmopra SPI [IK-1.3.1
[K-1.V.1
15 Nurepdeiice RS-232 u RS-485 IIK-1.3.1
K-1.Y.1
16 HwuskoBonbTHas auddepennuanpHas nepeaada CUrHaioB IIK-1.3.1
LVDS. K-1.V.1
17 [Tpunnun nmoctpoenus u padotsl AL mociemoBaTenbHBIX [K-1.V.1
npUOIMKEHU N
18 O06o011eHHas CTPYKTYpa U (PyHKIIMOHAIbHBIE BO3MOXXHOCTH IIK-1.3.1
Mo ayIel mpoMelieHHoN apTomartm3ammu LOGO! Siemens. IK-1.V¥.1
19 CrangapTHble CXEMBI BKIIOUEHHS. JJIOTUYECKUX MOJyJIEH
cemeiictea LOGO! Siemens
20 [IporpammupoBanne moayneii Siemens LOGO B cpene IIK-1.3.1
LOGO! Soft Comfort. bazoBbie nornyeckue QyHKIUH. [K-1.V.1
IMK-1.B.1
21 [IporpammupoBanue moayiei Siemens LOGO B cpene IIK-1.3.1
LOGO! Soft Comfort. Criertnansusie pyHkuuu. Peneiinsie IK-1.Y.1
0JIOKH. [IK-1.B.1
22 [IporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Ciennansubie GyHKIUHA. TaliMepsl. IIK-1.V¥.1
IMK-1.B.1
23 [Iporpammuposanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Criertnansubie ¢yHKInu. CUETINKH. IK-1.Y.1
IMK-1.B.1
24 [IporpammupoBanue moayneit Siemens LOGO B cpene [K-1.3.1
LOGO! Soft Comfort. Criennanbubie pyHKIIH. YacTOTHBII TIK-1.V.1
KOMIIApaTop. [IK-1.B.1
25 [Iporpamm upoBanue moayieit Siemens LOGO B cpene IIK-1.3.1
LOGO! Soft Comfort. Cneunansusie pynkiuu. Anaigorossii | [IK-1.V.1
KOMIapaTop. [IK-1.B.1
26 [IporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Crietinanpabie HyHKITHH. MK-1.V.1




VYupasnsieMblid TEHEPATOP JIMHENHO U3MEHSIOLIETOCS [IK-1.B.1
HaNpsHKEHUS.

27 [IporpammupoBanne moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnienuansubie ¢pynknuu. [TH1- TIK-1.V.1
peryasTop. IIK-1.B.1

28 [Ipeo6paszoBarenu ypoBHel IUGPOBBIX CUTHATIOB. IK-1.3.1
CxeMoTexHMKa rpeoOpa3oBareneit ypoBHei Ha Tpansucrtopax | [1IK-1.V.1

29 [IpeobpazoBarenu ypoBHel IM(PPOBBIX CUTHAIIOB. IIK-1.3.1
CxemoTexHHKa TpaHC(HOPMATOPHBIX TIpeodpazoBaTee IK-1.¥.1
YPOBHEH

30 AHanu3 QyHKIIMOHUPOBAHUS TpaHCHOPMATOPHOI [IK-1.3.1
rajbBaHUYECKOU [IK-1.¥.1
Pa3Bs3KU IIPH Mepeiade MMITYJIbCHBIX CUTHAJIOB

31 Wntepoeiic “Tokosas netis’” IK-1.3.1

IK-1.V¥.1

32 [Ipunimn quaamudeckor nHAUKauuu. [loakmouenne TIK-1.3.1
MHOT'OPa3psTHOTO CEMUCErMEeHTHOTO IudpoBoro uaankaropa | [MK-1.V.1
K U(POBBIM U MHUKPOIIPOLIECCOPHBIM YCTPONCTBAM

33 AndasutHO-1IM(ppoBEIe U Tpaduueckue KK-uHIUKaTOPHI IK-1.3.1
¢upm. Murepdeiic koutpomnepa rpadguueckux XKK- [IK-1.V.1
UHIUKATOPOB.

Bompocsr (3amaun) ais 3avera / audd. 3adera mpeacTaBieHb! B Tadmwuie 16.

Tabauna 16 — Bonpocs! (3aaaun) st 3auerta / qudd. 3agera
Kon
Ne i/ [Tepeuens BompocoB (3ama4) s 3adeta / qudd. 3ayera HHIKATOPA
Y4eOHbIM MJIAHOM HE MPEIYyCMOTPEHO

[lepeuenr TeMm I KypCOBOTO IPOEKTHPOBAHMS/BBIMOIHEHNUS KYpPCOBOM pabOThI

MpeICTaBICHBI B Tabmwie 17.
Tabnuma 17 — [TepeueHp TeM I KYPCOBOTO MPOSKTHPOBAHMS/BRIIOTHEHUS KYPCOBOM PaOOTHI

[TpumepHbIii IepedeHb TeM Ui KypCOBOTIO IPOEKTUPOBAHUS/BBITOTHEHHS

MpeICTaBIeHBI B Tabwuie 18.

Tabnumna 18 — [IpuMepHbIil mepedeHb BOIPOCOB LIS TECTOB

Ne n/n .
KypCOBOH pabOTHI
Y4eOHbIM IJIAHOM HE IPEYCMOTPEHO
Bonpocsl s mpoBeneHHs MPOMEKYTOYHOM aTTecTallMd B BHJE TECTHPOBAHUS

Ne ITpuMmepHBIH IepedeHb BOIIPOCOB I TECTOB Kon
/Tt PHUMEp P P g WHJUKATOpa
1 HNHCcTpyKIMs: NPOYNTAiTE TEKCT H YCTAHOBUTE COOTBETCTBHE.

BriOepute 351eMEeHTBI ISl peasin3anuu QyHKIHHA
OyHKIHUA DOnemeHT(bI)
1.JIor. MJIN mna O A.NAND
2Jlor. 1 g 0
B_ NOR HK‘1.3.1
3.MuBeptop ms 0 v 1
C. XOR +1
4.~((AvB)&C) D. AND+OR+NOT




K kaxxnoi mo3unum, 1aHHOM B JIEBOM CTOJI0Le, Moa0epUTe
COOTBETCTBYIOIIYIO MO3ULMIO B PABOM CTOJI01E
IIpaBHJIbHBIN OTBET:

NHCTpyKIUA: NPOYUTANTE TEKCT U YCTAHOBUTE
N0CJ1e0BATEIbHOCTb.

PaccraBbTe 3Tansl pa3paboTku HapaMeTpUIecKoro CTabnim3aTopa.
A. Pacuér Heo0X01MMOTO BXOAHOTO HAIIPSKEHHUS.

B. Br16op crabunntpoHa 1o cripaBoYHHKY.

C. IlpoBepka nmpaBUIIBHOCTH BBIOOpa peskuMa paboThl CTaOUIUTPOHA
B CXeMe CTaOMIN3aTOpa HANPSDKCHHUS.

D. Pacuér conpoTuBnenus 6ajiacTHOTO Pe3UCTOpa.

3anuimTe COOTBETCTBYIOIIYIO MOC/I€A0BATEILHOCTh OYKB CjleBa
HAIPaBo
IIpaBHJIbHBIN OTBET:

ITIK-1.3.1

NucTpyknusi: npounTaiiTe TEKCT, Bbl0epUuTe NPABUIbHBIH OTBET
U 3aMIUIINTE APryMEHThI, 000CHOBBIBAKOIIIHE BHIOOP 0TBETA

3Ha4YeHHE BXOJHOTO COMNPOTHUBIICHUS, KOTOPOE MPEANOYTUTEIHHO
JUTST MUHUMH3AIUN BIMSIHUSL U3MEPUTEILHOTO PpUOOpa Ha TECTUPY-
EMYIO CXEMY.

A. Bpicokoe BX0JIHOE CONPOTUBIICHUE

B. Huzkoe BXxogHOE CONPOTUBIICHUE

C. ComnpoTHuBjIeHHE, PABHOE CONMPOTUBIIEHUIO CXEMBbI

D. BxomHoe conpoTuBIIeHHE HE UMEET 3HAUCHUS

IIpaBWJIbHBIN OTBET:

ITK-1.V.1

HNHCTpYKIMA: IPOUUTANTE TEKCT, BRIOEPUTE MPABMIbHBIA OTBET U
3alUIINTE apTyMEHTbhI, 000CHOBBIBAIOIINE BEIOOP OTBETA.

Kakoe 3HaueHHe BXOAHOTO COMPOTUBIICHUS U3MEPUTEIILHOTO IPUO0-
pa obecreunBaeT HanboJiee TOYHOE U3MEPEHHE HAMPsHKEHUs 0e3 Cy-
HIECTBEHHOTO HCKAKEHHSI TApaMETPOB HCCIICTyEMOM IIEKTPHIECKON
uenu?

A. BpICOKO€ BXOJJHOE CONPOTHUBIICHUE

B. Huzkoe BXogHOE CONPOTHUBIIEHUE

C. BXxoHO€ CONPOTUBIIEHHE, PABHOE COITPOTUBIIEHUIO HATPY3KU
D. HyseBoe BXOAHOE COIPOTHUBIICHHE

[K-1.V.1

Hucrpykuus: IlpounTaiiTe TeKCT, BbIOepUTE NPABUIbHbIE
BApPUAHTHBI OTBETA U 3aIIMIIUTE APryMeEHThbI, OﬁOCHOBI)IBalOlllI/Ie
BBIOOD OTBETOB.

Bribepure 35eMEHTBHI, KOTOpPbIE MOTYT OBITh MCIIOJIB30BaHbI JJIs
BPEMEHHOT'O XPaHEHUS TaHHBIX B IIU(PPOBBIX CXEMax

A. Konpnencarop.

B. Tuon.

C. Tpurrep.

D. NHayKTUBHOCTS.

IIpaBUJIBHBIN OTBET:

[IK-1.B.1

HNHCcTpYKIMSA: IPOYUTAHTE TEKCT M 3alIMIINTE PA3BEePHYThII

[IK-1.B.1




000CHOBAHHBIN OTBET

Bpewms BeiOopku u yaepxxkanus B ALIIT — sto

IIpaBUJIBLHBIH OTBET:

Kiroun npaBuiibHBIX OTBETOB pa3MelleHbl B puiiokeHuu K PIT/L.

Cucrema OIEeHMBAHMS TECTOBBIX 3aJaHHUKi

No VYkazaHus 1o o1eHUBAHUIO Pesynbrat onieHuBanus (OauIbl, MOTyYEHHBIE
3a BBITIOJTHEHUE \ XapaKTePUCTUKA
MPaBUILHOCTH OTBETA)

1 3aJlaHue 3aKpBITOrO THUIIA HA [TosHOE coBIazieHNE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE COOTBETCTBUS CUUTACTCS | OIlCHWBAeTCs | OayyioM, HEBEPHBIH OTBET WK
BEPHBIM, €CITH YCTaHOBIIEHBI BCE ero orcyrcTBue — 0 6amioB (1100
COOTBETCTBUS (ITO3UIIMU U3 OJTHOTO YKa3bIBACTCSI «BEPHOY» \ KHEBEPHOY)

CTOJIOIIa BEPHO COTIOCTABJICHBI C
MO3UIIUSIMH JIPYTOTO CTOJIONA)

2 3a/laHue 3aKpPBITOrO THUIIA HA [TosHOE coBIajzieHNE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHE TIOCIICIOBATEIIBHOCTH olleHUBaeTcs 1 OayuioM, eciiu Oy IICHBI
CUHMTACTCS] BEPHBIM, €CITU MPABUIIHHO OIIMOKH WJIK OTBET OTCYTCTBYeT — () 6ayioB
yKa3aHa BCs IOCJICIOBATEIBHOCTD U | (7100 yKa3bIBACTCS «BEPHOY \ HEBEPHOY)

3 3amanue KOMOMHUPOBAHHOTO THIIA C [TonHOE coBMajieHNe ¢ BEPHBIM OTBETOM
BBEIOOPOM OJTHOTO BEPHOTO OTBETA W3 orieHnBaeTcs 1 6aytom, HEBEpHBIN OTBET WIIH
YeThIPEeX MPEUI0KEHHBIX U ero orcytctBue — 0 6amioB (6o
000CHOBaHHEM BBHIOOpA CUUTACTCS YKa3bIBACTCS «BEPHO» \ KHEBEPHO»)

BEPHBIM, €CITU MPABWIILHO yKa3aHa nudpa
Y TIPYBE/ICHBI KOHKPETHBIC apTyMEHTHI,
UCIIOJIb3yEMbIe IIPU BEIOOPE OTBETA

4 3aanue KOMOMHUPOBAHHOTO THIIA C [ToytHOE COBIAZICHHE C BEPHBIM OTBETOM
BBIOOPOM HECKOJBKMX BaPHAHTOB OTBETA | OLIEHHWBAETCs | Oaiiom, eciu JOMyIIeHbI
13 MPEJIOKEHHBIX ¥ Pa3BEPHYTHIM OIIMOKH WJIK OTBET OTCYTCTBYeT — () 6ayuioB
000CHOBaHHEM BbIOOpA CUMTACTCS (160 yKa3bIBAETCS «BEPHO» \ KHEBEPHOY)
BEPHBIM, €CITH TIPABHIILHO YKa3aHbI
UQPHI U TPUBEICHBI KOHKPETHBIC
apryMEeHTBHI, HCITOJIb3yeMBbIe ITPH BBIOOpE
OTBETOB

5 3azaHue OTKPBITOIO THUMA C pa3BepHYTHIM | [IpaBUIbHBINA OTBET 32 3ajaHUE OLIEHUBAETCS

OTBCTOM CHHUTACTCS BCPHBIM, €CJIM OTBCT
coBIIagacT C 3TAJIOHHBIM 110
COJACPIKAaHUIO U MMOJIHOTC

B 3 Oaya, eciu IomyIeHa OHa omuoKa \
HETOYHOCTH \ OTBET MPABHIIBHBIN, HO HE
NOJHBIN - 1 O6arn, ecnu qomymieHo 6onee 1
OIMOKH \ OTBET HEMIPABUJILHBIN \ OTBET
orcyTcTByeT — 0 6amioB (OO yKa3bIBAETCs
«BEPHOY» \ KHEBEPHOY)

[lepeyeHr TeM KOHTPOJIBHBIX PalOT IO JAMCIHUIUIMHE OOYYaIOIIUXCS 3a09HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Tabwie 19.




Ta6mmma 19 — [epeyensb KOHTPOTBHBIX PAGOT

No /it ITepeyeHb KOHTPOJIBHBIX PaOOT

He npenrycMoTpeHo

10.4. Meroauueckue  Marepualibl,  ONpPEAEISIOUIMEe  NPOUEAYpPbl  OLCHUBAHUS
MHJIMKATOPOB, XapaKTEpU3YIOIMX OJTambl (OPMUPOBAHUS KOMIETEHIMH, COIEpXKATCs B
JOKaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpYOIUX MOPSAOK W TPOLEIYPY
NPOBEJCHHUS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCcTanuu 00ydJaromixcst
['YAIL

11. Meroauueckue ykazaHus AJisi 00y4YaroluXxcs 0 OCBOCHHUIO TUCIUTUIMHBI

11.1. Meroauueckue yka3aHus [Uisi OOydYarOIIMXCSl IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HAYCHHUE JIEKIIMOHHOTO MaTepuana — JIOTHUYECKH CTPOMHOE, CHCTEMHOE,
ry0oKoe U sICHOE H3JI0XKEeHHe ydyeOHOoro marepuana. HasHaueHwe COBpeMEHHOW JEKIUU B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUH
byHIaMeHTaIbHBIX MpoOJeM AWCHUIUIMHBI, METOJOB HAyYHOTO TO3HAHMS, HOBEUIINX
JOCTKEHUM HAyYHOW MBICTU. B yueOHOM mporiecce JICKIHs BBITIONHSIET METOI0JIOTHYECKYIO,
OpraHHU3aIMOHHYI0 U MH(POPMAIMOHHYIO (GYHKIMHU. JIekiuus pacKkpbiBaeT MOHITUMHBIN ammapaT
KOHKPETHOW 00JlacTH 3HaHUs, €€ MpoOJIeMBbl, JaeT IeJIbHOE MPEACTaBICHUE O IUCHUILIUHE,
MOKa3bIBA€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[Inanupyemble pe3yJIbTaThl IPU OCBOSHUU 00YYAIOIIUMHUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIyYCHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIpPEEIISIeTCs 1IeJIEBOM YCTAHOBKOM K KaXK/J10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM PabOThI COBMECTHO C MPEMOIaBaATENICM;

— pasButHe NpPo(decCUOHATBHO-/IEJIOBBIX  KAauecTB, JIOOBM K TPEAMETY U
CaMOCTOSITEJIBHOTO TBOPUYECKOTO MBIIIJICHUSI.

— TOsIBIIEHUE HEOOXOAMMOT0 MHTEepeca, HEOOXOIMMOTO JIJIsl CAMOCTOSITETILHOU PaboThI;

— TIOJIydeHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaMIIINe TOIbL;

— HAY4YHTbCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBLACISATh TJIABHBIE MBICIH U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
(GopMyJIHpOBKax);

— TIOJY4YCHHE TOYHOTO TTOHUMAHUS BCEX HEOOXOIUMBIX TCPMUHOB ¥ ITOHSITHIA.

JlekIMOHHBI MaTepuas MOXKET CONPOBOXKAATHCS JEMOHCTpalMel ciaiiioB u
WCIIOJIb30BAaHUEM Pa3/laTOYHOrO0 MaTepuaja TpU TPOBEACHUH KOPOTKHX JUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHS OTACTbHBIX TEMATHK IO TUCIUTUINHE.

CTpyKTypa NpeaocTaBICHHs! JISKITMOHHOTO MaTeprana;

— AHanu3 akTyanpHOCTH TpoOsiembl. Onpenenenrue TepMuHOB. [locTanoBKa 3a1ay.

— AHanu3 CymecTBYIOUIMX IMOAX0J0B K PEIICHUIO TOCTABICHHBIX 3a/1a4.

— PaccmoTpenue pelieHnid oCTaBICHHBIX 33/1a4 Ha KOHKPETHBIX IpUMeEpax.

— AHamu3 THIIOBBIX OIIMOOK, BO3HUKAMOIIWX TPH PEIICHHH AHAJOTUYHBIX 3a7ad C
JIPYTUMU UCXOJIHBIMU JaHHBIMH.

— BbIBOJBI U pEKOMEHIALMHU 110 UCTI0JIb30BAaHUIO PACCMOTPEHHBIX METOI0B

— OTBeTHI Ha BONIPOCHI CIyIIATENEH.

11.2. Metoandeckue yKka3aHus i 00y4JaromuXcs 0 YYaCTHIO B CEMUHApax

He npenycMoTpeHo y4eOHbIM MJIaHOM IO JAHHOW JUCLMILINHE




11.3. Meroandeckue ykazaHHs Ui OOyYarOIIMXCS IO IMPOXOXKJIECHHIO NMPaKTHUYECKUX
3aHATHI

[TpakTHyeckoe 3aHsATHE SBISAETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3alMu y4eOHOro
npolecca, 3aKJII0Yaronasics: B BHIIOJHEHUN 00yUYaloIMMUCS M0/l pPyKOBOJCTBOM MPEIO1aBaTes
KOMILJIEKCa YYeOHBIX 3aJaHUi C LENbI0 YCBOCHHMS HAyYHO-TEOPETHUYECKHUX OCHOB Y4eOHOM
JUCIUIIMHBL, TPUOOPETEHUS] YMEHUHN 1 HaBBIKOB, OIbITa TBOPUECKOH /1€ATEIbHOCTH.

Llenb0 MPaKTUYECKOTO 3aHATHS Il 00y4aroLerocs sBISeTCs MPUBUTHE 00YYaIOIIMMCS
YMEHUI U HAaBBIKOB IPAKTHYECKOU IEATEIBHOCTH MO N3Yy4aeMOH AUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl P OCBOCHUH 00YUYaIOMIMMCS PAKTUYECKUX 3aHATHIL:

— 3aKperUvieHue, YIriIyOlieHue, pacllupeHHe W JAeTajiu3als 3HaHUM I[pU pelieHuu
KOHKPETHBIX 3a7a4;

— pa3BUTUE T[IO3HABATEIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIIJICHHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHME HOBBIMH METOJAaMH U METOJUKAMU H3yUeHUS KOHKPETHOH ydeOHOM
JUCLUTIINHBI;

— BbIpabOTKa CIIOCOOHOCTH JIOTUYECKOTO OCMBICICHHS TOJYYEHHbIX 3HAHUW s
BBIIIOJIHCHM 3aJaHUN;

— o0ecrnieyeHre pPalMOHAIBHOTO COYETaHUSl KOJUIEKTUBHOM M HHIMBUIYaJTbHOU (hopMm
o0ydeHusl.

TpeboBaHMs K MPOBEJACHUIO NPAKTUYECKUX 3aHATUN

Y4eOHO-MeTOIMYECKME  MaTepuaiabl Uil  IPOBEACHHS  IPAaKTHUECKUX  paboT
YTBEPKJIAIOTCS Ha 3acelaHiM Kadeapsl U BBIKJIAIbIBAIOTCS MPEIolaBaTeNieM B Havaje ceMecTpa
B cucteMy LMS u B 1u4HbBIN KaOWHET CTy/ICHTA.

[TpoBeneHue MpakTHYECKUX pabOT MPEAIoaaraeT BHIIOIHEHNE 00yJaoIMMHCs paboT 1Mo
CO3JITaHUIO MPOEKTOB B KOMIBbIOTepHBIX cpefax Quartus u Siemens LOGO Soft B cooTBeTCcTBHM C
IIOCTABJIEHHOW 3aJauell W OCYLIECTBIEHHE KOMIIBIOTEPHOTO MOJEIHUPOBAHUS C  IIEJIBIO
BepU(pUKALUHU TOTYYEHHOTO pe3yJibTaTa.

JUis mpoBeieHUs 3aHATHM 10 BBIMOJHEHHUIO TNPAKTHUECKUX paboT MOXKHO TaKke
PEKOMEHI0BaTh CIIEAYIONINE YUeOHO-METONUECKHE N3/IaHus:

1) Munaes WN.I'., Camoiinenko B.B. IlporpamMmmupyemble JIOTHYeCKHE KOHTPOJUIEPHI.
[IpakTueckoe pyKkoBOJCTBO JUIsl HaunHaromiero nuxeHepa. Crasponons: AI'PYC, 2009. — 100
c. //URL: http://padabum.com/d.php?id=15345

2) Hudpossie yctpoiictBa Ha I[IJIMC: meroanueckue yka3zaHUS K J1IaOOpaTOpPHBIM
pabotam / coct.: H.I'. 3axapos, H.B. Cy66otun, A.A. KazankoB, A.C. CaBaneB. — YIIbSHOBCK:
YaI'TV, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. MeTtonuueckne ykazaHUs I OOYYalOIIMXCS TIO BBITIOJIHEHHIO JIa0OPAaTOPHBIX
pabot

B xone BbimosiHEeHUs J1abopaTOpHBIX paboT oOOyyaroluiicss OJDKEH YIriyOuTh U
3aKpENUTh 3HaHMS, NMPAKTUUYECKUE HABBIKH, OBJIAJETh COBPEMEHHONM METOAMKOW M TEXHHKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(UKAIIMOHHOM XapaKTEPUCTUKOW OO0ydaromerocs.
Brinonnenue 1abopaTopHbIX paboT COCTOMT M3 SKCIEPUMEHTAIbHO-MPAKTUUYECKOH, pacueTHO-
AQHAIIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIPHUIITHI.

BrimonHenue 1abopaTopHBIX paboOT O0yYaromuMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEeHUS JUCLUIUIMHBI, OMNpeNesseMOl Y4YeOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBaM,
00eCreynBaroIuM pelIeHUe CIeTyIOIUX OCHOBHBIX 33]1a4 00y4aroIerocs:

— [puOOpEeTeHHE HABBIKOB HCCJEIOBAHUS IPOLIECCOB, SIBICHHMH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpEIUICHUE, Pa3BUTHE M JETAIU3alUs TEOPETUYECKUX 3HAHUMU, IOJYYEHHBIX Ha
JEKIUSX;

— I0JlyYyeHHE HOBOH MH(OPMAIMH 10 N3y4aeMON JUCIUIINHE;



— TpUOOpEeTEeHHWE  HABBIKOB  CAMOCTOSITEIBHOWM  paboThl ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ananue U TpeOOBaHUS K POBEICHUIO JJaO0PAaTOPHBIX PadoT

YyeOHO-MeTOAMYECKHE  MaTepuanbl  JJig  MPOBEIEHUS  JIa0OpaTOpPHBIX  paboT
YTBEP)KJIAIOTCS Ha 3acelaHiH Kadeapsl U BBIKIAIBIBAIOTCS MIPEToIaBaTeNieM B Havyaje CeMecTpa
B cucteMy LMS u B nuuHbIil KaOUHET CTyIEHTA.

[MpoBenenne mabopaTopHBIX pabOT MPENAIONIaracT BBIMOJHEHHUE OOYYAOIIUMUCS
nporpammupoBanuss Moyt LOGO! Siemens B COOTBETCTBUM C TOCTABICHHOM 3amadyeil u
HaOJII0/IEHUE 32 MIOBEJICHUEM 000PY10BaHMSL.

Jlnsg mpoBeneHUs 3aHITHI 10 BBIMOJIHEHHUIO JIaOOPATOPHBIX pPa0OT MOXKHO TaKKe
PEKOMEHI0BATh CIEIyIolIee YIeOHO-METOINIECKOE U3/IaHHE:

3HaKOMCTBO C OCHOBHBIMU TMPUHIUIAMH PabOTHl MPOTPAMMHUPYEMOIO JIOTHYECKOTO
koHTposuiepa SiemensLOGO. Meroandeckoe 1ocodue K BBITOJIHEHUIO J1a00paTOPHOM
paboTsl. // VkeBckuil rocyqapcTBeHHBIN TexHuueckuid yHusepcuteT, Mxenck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u hopma oTdera 0 1ab0opaTopHOit padboTe

1. TUTYIbHBINA JTUCT

2. llens 1 3a1aun pabOTHI.

3. TeopeTuueckre CBEACHHS O METOAAX PELICHHS MMOCTaBICHHBIX 3a/1a4.
4. Cxema mipoekra B ucnomnnszyemoii cucteme CAITP LOGO Soft Comfort.
5. Pe3ynbpTarsl MOAETUPOBAHUS.

6. BeiBobI.

TpeboBauus Kk 0OPMIIEHHIO OTYETA O 1a00OpaTOpHOM padbore

OTueT MPemOCTaBIsAETCA HHIWBUAYAIbHO CTYICHTOM. JIOJDKEH COOTBETCTBOBATH
OpUHATONH CTpyKType W ¢opme. JlomkHa OBITH TpeACTaBICHA CXeMa MOJCIMPOBAHUSA U
pe3yabTaThl B HATJISIHOM (hOopME.

11.5. Meroauueckue yKazaHus A OOYyYarOIIMXCS IO TPOXOXKACHHUIO KYpCOBOTO
MIPOEKTHPOBAHUS/BBITIOIHEHUS KYPCOBOU pabOTHI
He npenycMoTpeHo y4eOHBIM MJIaHOM IO TaHHOM JUCIHUILTHHE.

11.6. Meroauyeckue yKka3aHus AJsi O0OYYAIOIIMXCS 110 MPOXOKACHHIO CAMOCTOSTENBHOI
paboThI

B Xozie BBITIOJHEHUSI CAMOCTOSTENILHOW PadOThI, 00YYAIOMIMIICS BBIMONHICT paboTy IO
3aJIaHUI0 M TP METOJMUYECKOM PYKOBOJICTBE IPEIoaBarelis, HO 03 ero HemoCpeJACTBEHHOTO
y4acTHs.

B mporiecce BBIMOJIHEHHSI CaMOCTOSATEIBHON pabOThl, y 00ydYaromerocs: GopMupyercs
1esIecoo0pasHoe IIIAHUPOBaHKUE Pabouero BpeMeHH, KOTOPOE MO3BOJSIET UM Pa3BUBATh YMEHHUS
U HAaBBIKM B YCBOCHHHM M CHCTEMATH3allMU MPUOOPETaEMbIX 3HAHHM, 00CCIICUMBACT BHICOKHIA
YPOBEHb YCIIEBACMOCTH B MEPHOJI OOYYCHHMS, [OMOTraeT MOJYYUTh HABBIKH MOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHSI.

MeTonMYecKMMH ~ MaTepHalaMH,  HANpaBISIOIMIMMHA  CAMOCTOSITEJIBHYIO — paboTy
00yYaIOUIMXCSSBISIETCS yUeOHO-METOIMUESCKHIA MaTepHrall 10 JUCIUTLTHHE.

11.7. Meroanueckue yKazaHus [UIsi OOYYAIOMIMXCS IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJISL yCIIEBAEMOCTH.

Texkymui KOHTpPOJIb YCIIEBAEMOCTH NIPEAyCMaTpUBAaET KOHTPOJIb KadeCcTBAa 3HAHUU
00yyaromuxcsl, OCyIECTBIAEMOI0 B TEYEHUE CEMecTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCIUIUINHBI.



OgHMM U3 METOAOB TEKYLIEro KOHTPOJS YCIEBAEMOCTH SBIISETCA OTCIIEKUBAHUE
BBITNIOJTHEHUsI TpeOOBaHUI K CBOEBPEMEHHOCTH IPE/ICTaBICHHs 00yJarolUMCs B CBOEM JIMYHOM
KaOMHeTe pe3yJIbTaTOB BBIMOJHEHUS MOJYYEHHBIX 3a/laHUH MO MPaKTHUYECKUM U J1abOpaTOPHBIM
paboram. [lpu HapymieHuu 3apaHee YCTAHOBIJIEHHBIX MpEAENbHBIX JaT BBIIOJHEHUS pador,
HAYUCIIAIOTCA MTpadHble 0albl, KOTOPhIe CHIDKAIOT 00I11ee KOJIMYECTBO HAOpaHHBIX 32 CEMECTP
PEUTHHTOBBIX 0AJIOB, IO CYyMME KOTOPBIX POU3BOAUTCS MTPOMEKYTOUHAS aTTECTALINS

11.8. MeTtonuyeckue ykazaHus A 0Oy4aroUIMXcs MO MPOXOKICHUIO MPOMEXKYTOUYHOM
aTTeCTalluu.

[IpomexyTounas  aTrrectauuss  oOydaroluxcs  MpelycMaTpuBaeT  OLEHUBAaHUE
MPOMEXYTOUHBIX M OKOHUYATENbHBIX PE3yJbTaTOB O0yUYeHHs MO JUCHUILIMHE. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OLEHKM 3HAHUHM, MOIYyYEHHBIX OOydYaroluMcs B Ipolecce
M3Yy4YEHHs BCEM TUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATENbHON padOThl, CHOCOOHOCTH
OPUMEHATh MUX JJs pEeHIeHUs NPaKTUYEeCKHUX 3a7ad. DK3aMeH, KaK MpaBWiIO, NMPOBOAUTCS B
NepUoj HSK3aMEHAIIMOHHOW CECCHMM U 3aBEpIIAeTCsl aTTECTAllMOHHOM OLIEHKOW «OTIIMYHOY,
«XOPOIIO», «yI0BIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHON.

OK3aMeH IPOBOAMTCA B YCTHOUM (popMe B BHJIE OTBETa Ha BOIMPOCH! IK3aAMEHALIMOHHOIO
Ounera. CuctemMa OLEHOK NpHU MPOBEACHUU IMPOMEKYTOUHOM aTTECTAllMU OCYIIECTBIISETCS B
cooTBeTCTBUU ¢ TpeboBanusiMu llomoxkenuss «O TeKylieM KOHTpOJIE YCIIEBaEMOCTH U
IPOMEXYTOUHOW aTrectanu cryAeHToB ['YAII, oOydarommxcs mo mnporpaMme BBICIIETO
00pa3zoBaHUs.



Jluct BHECeHUs! U3MEHEHUH B pabouyro MporpaMmy AUCHUILUIMHBI

Jara BHeceHUst
H3MEHEHHH 1
JIOTIOJTHCHUH.

IToxmuces BHecIIEro
W3MEHEHHU

ConeprxaHre U3MCHCHHU W JOTTOTHEHHH

Hara u Ne

MPOTOKOJIA
3aceqaHus
Kadeapsl

IToamnuce
3aB.
kadeapoit
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