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AHHoTtanus

JucuuninuHa «NeKTPOHHbIE IPOMBIIIIEHHbIE YCTPONUCTBAY BXOAUT B 00pa30BaTEIIbHYIO
porpaMMy BbICILIET0 00pa3oBaHUs — MporpaMMmy OakajaBpuaTa M0 HANpPaBICHUIO MOATOTOBKHU/
cnenquanbHoctTn  11.03.04  «DnexkTpoHMkKa W HAHODJEKTPOHMKA»  HANpaBICHHOCTU
«IIpoMbliltuieHHast 31eKTpoHUKay. JlucuuminHa peanusyercs kapeapoi «Ne23».

JlucuuniuuHa HalejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMIIETEHLUM):

IIK-1 «CrnocoOeH BBINOJIHATH pacyeT 3JIEKTPOHHBIX MPHOOPOB, CXEM U YCTPOHCTB
pa3Iu4HOro GyHKIMOHAIBLHOTO Ha3HAYEHUS! B COOTBETCTBUH C TEXHUUYECKUM 3aJJaHUEM)

CopepxaHue TUCUUIUIMHBI OXBaTbIBAET KPYr BOIPOCOB, CBSI3aHHBIX C PAacCMOTPEHUEM
IOPUHLIUAIIOB IOCTPOEHMSI, (PYHKIIMOHUPOBAHUSA M MNPOEKTUPOBAHUS PA3IUYHBIX 3JIEKTPOHHBIX
YCTPONCTB: aHAJIOTOBBIX, HUPPOBBIX, HOCTPOCHHBIX HA OCHOBE MPOrPaMMUPYEMBIX JIOTHUYECKUX
uHTerpasiibHbix cxem (IIJIMC) u uMIOydabCHBIX YCTPONCTB, NPOrpaMMHUPYEMBIX MOJIYJIeiH
IIPOMBIIIIEHHON aBTOMATU3ALNH.

[IpenogaBanue AMCHUIUIMHBI [peAycMaTpUBaeT cieaykoue (GopMbl OpraHu3aluu
yueOHOro mpoliecca: JIeKLIUH, J1abopaTopHble pabOThl, IPAKTUUYECKUE 3aHATHS, CAMOCTOSTEIbHAS
pabota oOyuatromerocs.

IIporpaMMoii IHUCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe IK3aMeHa.

OOwiast TPyAOEMKOCTh OCBOCHHUS JAUCLUIUIMHBI COCTaBIsAET 5 3aueTHbIX eauHul, 180
4acoB.

S13pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUN.



1. TlepeueHb IIAHUPYEMBIX PE3YIBTATOB OOYUEHUS 110 TUCIHUILIIMHE

1.1. Ilenu npenogaBaHusl JUCIUIUTUHBI

[IpenHa3HaueHue  AMCHMIIMHBI  «OJEKTPOHHBIE  IPOMBIIIJIEHHBIE  yCTPOMCTBA»
3aKiovaercs B (OPMHUPOBAHMM Yy CTYICHTOB NpPOQECCHOHAIbHONW MOATOTOBKM B 00NacTu
pa3paboTKKU 3JEKTPOHHBIX YCTPOWCTB Ha COBPEMEHHOM 53JeMEHTHOW 0ase, aHAJIOTOBBIX H
UU(POBBIX  3JEKTPOHHBIX NPUOOPOB, € MPUMEHEHHEM CHUCTEM AaBTOMAaTHU3UPOBAHHOIO
INPOEKTUPOBAHUS U CHHTE3a JIOTMUECKUX CXEM U MPHOOPETEHUH CTYJCHTAMHU MPAKTUYECKHX
HaBBIKOB aHAJIN3a 3JIEKTPOHHBIX MPOMBIIUIEHHBIX YCTPOICTB, MOJECINPOBAHUS U BepUUKALIUN
pa3paboTaHHBIX STYeeK LHU(PPOBBIX CXEM.

1.2. JlucuumivHa BXOAMT B  COCTaB  4acTH, (QOPMUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MporpaMMBbl BhICIIEr0 00pa3oBaHus (najee —
OI1 BO).

1.3. IlepeueHb maaHUpyeMbIX pe3yJIbTaTOB O0yUYEHHS 10 AUCIHUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesynbTaTamu ocBoeHus OIT BO.

B pesynbrare M3ydeHHs AUCHUILIUHBI OO0YyYarolIUiicst JOKEH 00JaJaTh CIeAyIOIUMU
KOMITETEHIMSIMU WM UX YacTsAMU. KoMmeTeHIMy 1 MHAWKATOPhI UX JTIOCTHXKEHUS MPUBEICHBI B
tabmure 1.

Tabmuna 1 — [lepedyeHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymnma) Kon v HanMeHoBaHNe MHIUKATOPA JOCTUKCHHUS
HaUMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUN
I1K-1 Criocoben
BBITIOJIHATH PACYET [1K-1.3.1 3HaTh NpUHLIMIIBI pacyeTa napaMeTpoB
3JICKTPOHHBIX U XapaKTEPUCTHUK OTICTBHBIX OJIOKOB aHAJIOTOBBIX
npubOpoB, CXEM U U IIU(PPOBBIX AIEKTPOHHBIX TPUOOPOB.
CTPOUCTB TIK-1.VY.1 yMeTh IpOBOAUTE OIIEHOYHEIE PACUYETHI
[Ipodeccruonanbhbie yerp Y bOBOA H p
KOMITETEHIIHH pa3IMYHOTO XapaKTePUCTHK JIEKTPOHHBIX TPHOOPOB.
(G YHKIIMOHAJILHOTO [IK-1.B.1 BnageTh HaBbIKaMU MPEACTABICHUS
Ha3HA4YEHHUs B pe3yJabTaTOB pacueTa MEKTPOHHBIX YCTPOMCTB B
COOTBETCTBHHU C BUJIC TAOJINII, TPAPUIECKUX 3aBUCUMOCTEH U
TEXHHUYECKUM JTarpamMm
3aaHuEM

2. Mecto puctumausbl B cTpyktype OI1
JucturniauHa MoxeT 0a3upoBaThCsl Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00yYArOIIUMUCS
PU U3YYSHHUH CIEYIONINX AUCIUILINH:
— — « DIEKTPOTEXHUKAY,
— — « CXxeMOTeXHHKa aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOMCTBY,
— — « CXeMOTeXHUKa UMITYJIbCHBIX U IIU(PPOBBIX YCTPOUCTBY.

3HaHI/I$I, IMOJIYUYCHHBIC TIpHU H3YYCHHU MaTCpualia HaHHOfI JUCHUIINIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCIIOJIB3YIOTCA IPHU U3YUYCHUUN APYTIUX JUCHUIIINH:
— « BHGPFGTI/I‘ICCKaﬂ OJICKTPOHUKA).

3. O0beM u TpyA0EMKOCTb TUCHUTLTAHBI
Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYJAOEMKOCTH OTIEIbHBIX BUIOB y4eOHOM
paboThI 1O TUCHUIUIHHE (M paclpeeleHIe 3TON TPYIOEMKOCTH M0 CEMECTpaM) MPEICTABICHBI B
Tadymue 2.

Ta6ymma 2 — O0beM U TPYJI0OEMKOCTh JUCITUTLINHBI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero
ceMecTpaM




Ne7
1 2 3
Oowan mpyooemKocmup OUCUUNTIUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 nux yacoe npaxmuyeckoit n0020moeKu 51 51
Ayoumopnsie 3anamus, BCero vac. 68 68
B TOM YHUCJIE:

nekuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3ansatus (113),

34 34

("ac)

nabopatopnbie paboTsl (JIP), (vac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (uac)

JK3aMeH, (Jac) 45 45
CamocmosamenvHas paboma, Bcero (dac) 67 67
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.%%*)

*% v
IIpumedanue: = kaHIMAATCKHUIA dK3aMEH

4. CopepkaHue TUCIUILTMHBI
4.1. Pacmpezenenue TpyI10€MKOCTH TUCHHUILIIUHBI 110 pa3enaM U BUAaM 3aHATHM.
Pa3nensbl, TeMbl AUCHUIUIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazaesnsl, TeMbl TUCIMIIIHHBL, UX TPYAOEMKOCTh

Tlexuun | 113 (C3)|  JIP KII | CPC

Paspgensl, TeMBI JUCLIUMIIINHBI (uac) (aac) (4ac) (qac) (dac)

Cemectp 7

Paznen 1. OcHOBBI pa3pabOTKH 3JIEKTPOHHBIX
YCTPOMCTB Ha OCHOBE MHTETPAIbHBIX MUKPOCXEM
IIPOrpaMMHUPYEMOH JIOTUKH

Tewma 1.1.IIporpammupyemsie JOTHYECKHE
unterpanbhbie cxemsl ([TJIUC).

Tewma 1.2. Coznanue npoextoB st [IJINC.

Pa3nen 2. Iloctpoenue ycTpoiicTB
MIPOMBIIIIJICHHOW aBTOMATH3alliy Ha Oa3e
CTaHIAPTHBIX MPOTPAMMHUPYEMBIX MOIYIICH
cemerictBa Siemens LOGO.

Tema 2.1 OcHOBHEIE CBEJACHHS O JIOTHYECKUX
Moxayiisix cemericta Siemens LOGO.

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

Paznen 3. Opranuzanus uHTEpQEHCHOTO
B3aMMO/ICHCTBHUS B pacIpeeIeHHBIX
9JIEKTPOHHBIX MPOMBILIUICHHBIX CUCTEMAX.

Tema 3.1. JInauu cBs3H.

Tema 3.2. CriocoObl KOJUPOBAHUS ABOUYHOM
nH(pOpMaNnK B paclpeeIeHHBIX CHCTEMaX.
Tema 3.3. MaructpanbHble IPUEMHUKH U
HepeaTINKH.

Tema 3.4. CxeMOTEXHHKA Y3JI0B T'aJIbBAaHUYECKON
pasBsI3KU.




Pa3nen 4. CpencrBa conpsiKeHUs! JEKTPOHHBIX
MIPOMBIIIJIEHHBIX YCTPONCTB C BHEITHUMU
YCTPOMCTBAMU.

Tewma 4.1. 3smepurenbHbie IpeoOpa3zoBaTeIn
ANEKTPOHHBIX CHCTEM.

Tema 4.2. O630p U3MEPUTEIBHBIX
npeoOpaszoBarenei,

BBIITyCKaeMbIX BeAyIIUMHU (pupmMamu.

Tema 4.3. DneMeHThI 4eT0BEKO-MATUHHOTO
nHTepdeiica.

Paznen 5. MnTerpanbHble 3a10MUHAKOIINE
YCTpOICTBA.

Tema 5.1. Knaccudukarus 3aiOMHHAIOIINAX
YCTPOMCTB. 1 0 0 0 4
Tema 5.2. PaznoBuanoctu O3Y.

Tewma 5.3. O6sacT MPUMEHEHHUS 3aITIOMHUHAIOIINX
YCTPOMCTB.

Paznen 6. MH(opMaIimoHHBIE TEXHOIOTHU B
ABTOMAaTHU3WPOBAHHOM MTPOEKTHPOBAHUH H
ABTOMAaTHYE€CKOM HPUOOPOCTPOUTEIHLHOM
npousBoactse Munyctpuu 4.0.

Tewma 6.1. TexHosoruu 1J1si KOMMYHUKAITUU
KHOep(U3NIECKUX CHCTEM Ha MMPOU3BOJICTBE.
Tema 6.2. Kubepdusuieckne CuCTeMbl
IIPOMBINIUICHHOTO Ha3HAYCHMS.

Tewma 6.3. MynbpTHareHTHas cpena Kudbephu3naeckoro
g poBoro npoussojcTea MuaycTpuun 4.0.
Tema 6.4. DIEKTPOHHBIH JOKYMEHTOO00POT
KnOepHU3NIEeCKOro MPON3BOACTBA

HUtoro B cemectpe: 17 34 17 67

HUroro 17 34 17 0 67

[IpakTuueckass TMOATOTOBKA 3aKJIOYaeTcs B  HEMNOCPEJCTBEHHOM  BBIIOJHEHHUH
o0yyarolMMHUCS ~ OMNpENeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oyayei
npodeccroHabHOM 1eATENbHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JIEKIIMOHHBIX 3aHITHH.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHIATHI MPUBEACHO B TaOIHIE 4.

Tabmuia 4 — ConepxaHue pa3faesioB U TeM JEKIIMOHHOTO ITUKJIA

HOMCp pasaciia HazBanue u COACPpIKaHUC Pa3aCiioB U TCM JICKIIMOHHBIX 3aHATUH

1 Pazgen 1. OcHOBBI pa3pabOTKU 3JIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE UHTETPATBHBIX MUKPOCXEM TPOTPAMMUPYEMOM JIOTUKH.
Tema 1.1.ITporpammupyemeble JTOTHYECKHUE UHTETPATIbHBIE CXEMBI
(ITJIMC). Obume mpUHIMIBI TOCTPOCHHUS YCTPOUCTB HA OCHOBE
[UIMC. O630p IUIMC, Beimyckaembix ¢upmamu "Altera",
"Xilinx", “Actel”. OcHoOBBI (YHKLIIMOHUPOBAHMUSL.
OyHKIHOHATBHBIE BO3MOKHOCTH. OTpaHUYCHHUS.

Tema 1.2. Coznanue npoexrtoB st [IJIUC.

CpenctBa pazpaborumka. CAIIP "Quartus". "AmnmapaTHbiii"




BapUaHT peanu3anuu npoekta. bubnuoreku snemenToB. ba3oeie
aJIEMEHTHI (primitives). DIEMEHTBI U3 cepuH 74XXX. DJIEMEHTHI
Mera@yHkuuid. [IporpamMMHBIN BapHaHT peanu3aly IPOEKTa.
S3pikm  ommcanms ammapatrypel  AHDL, VHDL, Verilog.
Peanuzarus OynieBbIX BhIp@OKEHUN U ypaBHEHUH. 3a/laHHE Y3JI0B
u mH. OnepaTropsl yCIOBHOM JIOTHKH.

[IpoexTupoBaHKUEe THUIOBBIX (PYHKIIMOHAIBHBIX Y3J10B LHU(POBBIX
ycrpoiicte  Ha [IJIMC: pemmdpaTopbl, MYJIbTUILIEKCOPSI,
KOMIIApaTopbl KOJOB, CUETYMKH, peructpol. I[IpoekTnpoBaHue
U POBBIX Y3JI0B 10 33JaHHOMY ITOBEJEHUYECKOMY OIUCAHMUIO.
Hepapxnueckue NpoeKkThl. BkiltoueHne B MPOEKT CTaHJAPTHBIX U
MOJIb30BaTEIbCKUX NMapaMeTpUIecKuX (PyHKIUH.

Tunosblie omnOKy B "anmapaTHIX" U MPOrPAMMHBIX TPOEKTAX
Ha [TJIUC. MopenupoBanue. OTnanka

Pazmen 2.  IloctpoeHne  yCTpONCTB  NIPOMBILUIEHHOMN
aBTOMaTH3allMM Ha 0a3e CTaHJapTHBIX MPOrPaMMHUPYEMbIX
Moayei cemerictBa Siemens LOGO.

Tema 2.1. OcHOBHBIE CBEIECHHS O JIOTHYECKUX MOIYJISX
cemerictBa Siemens LOGO. TexHudeckue XapakTEPUCTHKHU.
CranpaptHble cxeMbl BKiItoueHus. CoONpspKeHHE C JaTYUKAMHU U
VCIIOJTHUTEIbHBIMU yCTpOICTBaMH. @OyHKIHMOHAIbHbBIE
BO3MOXKHOCTM U orpaHuueHus.  [lpumepbl  TUNHYHBIX
IPUMEHEHUN AJIs pelleHus 3a7a4 aBTOMaTU3al|H.

Tewma 2.2. [IporpammupoBanue moayiei Siemens LOGO B cpene
LOGO! Soft Comfort. bazoBrie mornueckue GyHKIHH MOAYJIEH
cemeiictea LOGO! Cneunansabie GyHKIIMH MOAYJIEH cemMeiicTBa
LOGO!. Hudpossie Omnoku. Peneitnpie Omoku. Taiimepsl.
Cuerunku. Cuetunk pabodero BpemeHU. CIBUTOBBIM PETHCTD.
YactoTHblll KOMIaparop. ['eHepaTopbl UMITYJIbCOB. AHAJIOrOBbIE
Osoku. Ycunutenb. AHAJIOTOBBIM KoMIapaTtop. YIpaBiiseMblil
reHepaTop JIMHEMHO U3MEHsomerocs Hanpspkenusa. [1H-
perymstop. Ilapamerpuzamusi 010koB. BBIBOJ  TEKCTOBBIX
coobumienuii. Ilpumepsl mnpumenenuss wmoxayned LOGO! B
IIPOMBIIITIEHHOCTH

Pazmen 3. Opranusanus WHTEPPEHCHOTO B3aMMOJICHCTBUS B
pacHpeeeHHbIX AIEKTPOHHBIX POMBIIIIEHHBIX CUCTEMAX.
Tewma 3.1. JIuauu cBs3H.

Knaccudukanus nuauit csizu (JIC). BomokxoHHO-onTHYecKue
JIC. OpnomnpoBoanbie JIC: koakcuanbHbli Kabenb, JIC Tuma
"Butas napa". Muoronposoausie JIC: sxryrossie JIC, nuieiidHbie
COCIMHUTENIN, INE€YaTHbIi MOHTax. OkpaHupoBaHHble JIC.
CpaBHHTENBHBIE XapaKTEPUCTHKH MPOMYCKHON CIIOCOOHOCTH.
Tema 3.2. UnTepdeiichl nepeaaun JaHHBIX.

CrangapThl aCHHXPOHHOMN MOCIIEI0BaTEIbHON NIepejaun JaHHbIX.
Buaytpunnataeie  uHTepdeticel.  Illuna  wHGOpMaMOHHOTO




oOmena wuHTerpanbHbix cxem 1C. Illuna wuH(OpMaMOHHOTO
oOMeHa uHTerpambHbIX cxeM SMBus.  OnpHonpoBOAHBIM
unteppeiic [-Wire. HwuskoBonbTHbII  uHTepdeiic LVDS.
[Tpomsinuienasie uaTepdeiicel RS-232, RS-422A, RS-485.

Kon "Manuecrep-11". bunonsphusiii  ¢azomMaHUITyTHPOBaHHBIN
KOA ¢ maccuBHOM may3od. CucteMbl nepefayd JABOUYHOM
uHpopManuu ¢ TnpeoOpa3oBaHMEM: 4YacToTHas U (Qa3oBasd
MaHUILY LU,

Tema 3.3. MaructpanbHble IPUEMHHUKH U NI€PENATUUKH.
DONEeKTpUYECKUe XapaKTEPUCTUKH: BXOJHOE U  BBIXOJHOE
conpotuBiieHns. OcoOEHHOCTH HMHTEPPEHCHBIX MHKPOCXEM,
BRITOJHEHHBIX Mo TexHomoruum KMOII, TTJI wun OCJL
Cratndeckue U JUHAMUYECKHUE NTapaMeTPBl.

Bydepusbie sanemenTsl U muHHBIE popMmupoBatenu. Harpyzounas
CIIOCOOHOCTh mepenaTuyuka. [loMexoycTONYMBOCTh NMPUEMHHKA.
Juddepenunanpuplii npueMHUK. lIpueMHHK C THCTEpE3HCOM.
[Ipeo6paszoBarenu ypoBHeW 1upoOBbIX curHainoB. [Ipumepsl
OTE4YECTBEHHBIX u 3apyOeKHBIX UHTErpaibHbIX
npeoOpazoBareneit yposueit: KMOII — TTJI, 3CJI — TTJI, LVDS
— TTJI, RS-232 — TTJI. CxemoTexHuka mnpeoOpazoBaTeneil
YpOBHEN Ha TpaH3UCTOpaXx.

Tema 3.4. CxeMOTEXHHKA Y3JI0B TaJIbBAHUYECKON Pa3Bs3KU.
[Ipobnema ypaBHUTENBHBIX TOKOB. TpaHcopmaTopHas pa3Bs3Ka.
[IppuMeHeHnEe ONTOAIEKTPOHHBIX YCTPOWCTB. TOKOBas METII.
AHann3  (YHKUMOHHMPOBAaHHUS  DJIEMEHTOB  TallbBAaHUYECKOM
pa3BsA3KU npu nepezaaye UMITYJIbCHBIX CUTHAJIOB/
[IpoMbIIIEHHBIE MOTYJIN TaJIbBAHUYECKON Pa3BA3KH.

Pa3znen 4. CpencrBa conpsikeHHs! JEKTPOHHBIX IIPOMBIIIIEHHBIX
YCTPOMCTB € BHEIIIHUMH YCTPOUCTBAMU.

Tema 4.1. W3meputenbHble MpeoOpa3oBaTead 3IEKTPOHHBIX
cucteM. Pa3HOBUIHOCTH CpPEICTB aBTOMATHYECKOTO BBOJA U
BBIBOJIA JIAaHHBIX B CHUCTeMax cOopa u oO0paboTku mHpOpMaIuu.
Jatunku nepBuuHoil nHpopmaruu. MuTepdeiicsl. DneMeHTHas
0a3a aHAJIOTOBBIX YCTPONUCTB CPENICTB CONPSIKEHHUS.
[IpeoOpazoBarenu HampsbkeHUsT B KOA  (aHaioro-nudpoBbie
npeoOpazoBarenu, ALlIl). OcnoBublie xapaktepuctuxku ALIL
Cratuyeckue u JAMHAMHUYECKUE XapaKTEpUCTUKU. TumoBoit
untepderic ALIL. OcuoBubie cTpyktypsl ALl Ilapannenbabie
AIIL AIIII MOCJIeIOBATEIIbHBIX MPUOJIIKEHUH.
Wnrerpupyromme ALIL.  Curma-gensra  AIIL. Al Ha
nepexyouaeMblx KonaeHcaropax. Buneo-ALIl. CpaBHuTenbHbIe
xapakrepuctuku  AIIl:  nmarpamma  "paspsgHocTh — —
obicTposeiicTBHIE". NuTterpupyromme npeoOpazoBarenn
HanpsDKEHUE — BPEeMsl, HallpsKEHHE — 4acToTa.

[IpeoOpazoBarenu koma B HampsbkeHHe (IMdpoaHaAIOrOBBIC




npeoOpaszoBarenu, L[[AIT). OcHoBHble xapaktepuctuku [[AIL
Cratudeckue W JIUHAMUYECKHE XapakrepucTuku. CTpyKTypa
HAII ¢ pesuctuBHoit matpuneir. Bugeo-L[AIl. CpaBHuTenbHBIC
xapakrepuctukn  L[AIl:  gmarpamma  "pa3psanHocTh — —
ObIcTpoOeiicTBHE" .

OyHKIHOHATbHBIE Y3/l 00pa0OTKM aHAIOTOBBIX CUTHAJIOB Ha
6aze UAIl: ycunutens ¢ mnepeMeHHBIM Kod(hdHUIHEeHTOM
YCUIICHUS, TIEPECTPanBaeMbIil (PUIIBTP.

Tema 4.2. O030p U3MEpUTENBHBIX  MpeoOpazoBaTemei,
BBIITYCKAEMBIX BEITyIIUMHU (PUPMAMH.

N3mepurtenbHbie mpeoOpa3oBaTenu W gatdukud Gupm "Analog
Devices", "Linear Technologies", "Microchip", "Maxim", "Texas
Instruments”, "Sony", "STMicroelrctronics". ComnpsbkeHue co
CTaHIapTHBIMU MUKPOIIPOLIECCOPHBIMH UHTEpQeiicamu.

Tema 4.3. DneMeHTHI 4eJI0BEKO-MalIMHHOTO HHTepdeiica.
[TomynpoBOAHUKOBBIE ~ MHIMKATOpPHL.  Pacuer  OaymacTHBIX

CONPOTUBIICHUN. CeMucerMeHTHbIE uuppoBbIe
MOJyIPOBOJIHUKOBbIE, ~ BAKyyMHO-  JIIOMUHECIEHTHbIE U
x)uakokpuctaummueckue  (OKK)  wmammkatopel.  [IpuHnmm

JMHAMUYECKON WHIUKAuKu. [loIKIr0YeHne MHOTOpPa3psIHOTO
CEeMHMCEIMEHTHOIO IU(POBOrO0 HMHAMKATOpa K LHU(POBBIM H
MHUKPOIPOIIECCOPHBIM YCTPOICTBAM.

AndasurHo-mudpossie u rpadpudeckue XKXK-unauxatopsr pupm
"Hitachi" u "Powertip". UaTepdeiic konTposuiepa rpagudaecKkux
KK-uHIUKaToOpoB.

Paznen 5. UHTerpanpHble 3alI0MUHAIOIINE YCTPOUCTBA.

Tema 5.1. Kiaccudukanus 3anoOMHUHAIONUX — YCTPOMCTB.
[TocTosinHble 3anoMuHaronue ycrpoictsa (I13VY). OneparuBubie
3anomuHatonme ycrpoiictsa (O3Y). CrangapTHbie HHTEP(EHCH
mukpocxeM I3V, crarnueckux u quHamuueckux O3Y.

Tema 5.2. Pazgosugnoctu O3YV.

Craruueckoe O3Y (SRAM). Junamuueckoe O3Y (DRAM).
PasnoBugnoctu II3Y. Dnexrpuueckn nporpammupyemsie [13Y
(EPROM), TII3Y c¢ ynbrpaduoneroBeiM crtupanuem (UF-
EPROM). Flash-mamsats. Moaynu DiskOnChip ¢upmsr "M-
Systems" (U3zpauip). [Tpumepsl MHUKPOCXEM.
DHeproHe3aBUCHUMbIE OllepaTUBHbIE 3aAIIOMUHAIONINE YCTPONUCTBA.
®deppoanektpuueckas namsatb (FRAM).

Marnutope3uctuBHas mnamsate (MRAM). Tlamare ¢upmsl
"Ovonix" (OUM). I[Tamsats nvRAM.

ApXHUTEKTYpbl 3allOMHUHAIOLNIMX YCTPOMCTB. 3allOMHUHAIOLIEE
YCTPOUCTBO ¢ Mpou3BOJIbHON BbIOOpKOil. LIFO-, FIFO-0ydepsr.
KackagupoBanue mukpocxem namsatd. IlocTtpoenne monyien
naMsTH.

Tewma 5.3. O6macTu MPUMEHEHHSI 3aTTOMUHAIOIINUX YCTPONCTB.




IIpuMepel MHKpPOCXEM NaMATH, BBIIYCKAEMBIX BEAYLIUMHU
¢dbupmamu: "Alliance Semiconductor", "Cypress", "Toshiba" u mp.

Paznen 6. Nudopmanmonnbie TEXHOJIOTUH B
ABTOMATU3MPOBAHHOM MPOEKTUPOBAHUM M ABTOMATHUYECKOM
npubopocTpouTensHOM npousBoacTse Unayctpuu 4.0.

Tema 6.1. TexHonoruu A KOMMYHUKalUU KUOEpU3HMUECKUX
CHCTEM Ha IIPOU3BOJICTBE.

TexHonmorun XxpaHeHUss W 00paOOTKM OOJNBIIMX MAaCCHBOB
NPOM3BOJICTBEHHBIX  JaHHBIX  TE€XHOJIOTUM  BBITOJHEHHS
TEXHOJIOTUYECKUX Olepanuii B KHOep(PHU3MUECKHUX CHUCTEMax.
TexHonornu MEKMAaIIMHHOTO B3aUMOJECICTBUSA
KkuOepPu3ndecknx cucteM. TeXHOIOTUH YelIOBEKO-MAIIuHHOTO
B3aUMOJIEHCTBUA A1 KUOep(U3UYECKOro MPOU3BOACTBEHHOTO
KOMILJIEKCA.

Tema 6.2. Kubepdusmueckue CHCTEMBI IMPOMBIIIICHHOTO
Ha3HAYCHMUS.

Kubepdpuznueckue cucrems! (KOC) anauTuBHOTO MPOU3BOJICTBA.
3D-npuntunar. Kubepduszndeckue CHUCTEMBI IOBEPXHOCTHOTO
MOHTa)ka  3JEKTPOpaJAuOKOMIOHEeHTOB.  Kubepdusndeckue
CUCTEMBl TPAHCIOPTHOW UHPPACTPYKTYypbl yMHOU (adpuku.
Kubeppuznyeckue cucteMsl MpOU3BOACTBEHHOIO KOHTPOJISL.
Tema 6.3. MynbTHareHtHas cpega  KuOeppU3NIECKOTo
uudposoro npousBoacTea Uugycrpuu 4.0.

Kubepduszuueckas cucrema Kak areHT MyJIbTHAr€HTHOW CpeJibl.
MynbTuarentHas cpeia Hu(poBOro MpoM3BOACTBA. TOMOJIOTUU
K®C B coctaBe ymHoit ¢pabpuku Ungycrpuu 4.0.

Tema 6.4. DIEKTPOHHBIN TOKYMEHTOOOOPOT KHOEPPUZNIECKOTO
npousBoacTBa. LludpoBbie  dopmbl  ommcaHHS ~ OOBEKTOB
Wupyctpun  4.0.  MHPOpMaIIMOHHO-TEIEKOMMYHHUKAITHOHHAS
cpena mudpoBoit ¢adbpuku u ymHou (abpuxku Uunyctpun 4.0.
Knuent-cepBepHble TEXHOJOTMM Ha mpeAnpuatusx WHayctpumn
4.0. OGnaunass UHPPACTPYKTypa KakK CEpBHUC I IMPOU3BOICTBA
Nunyctpuu 4.0.

4.3. Ilpaktuueckue (CEeMHUHAPCKUE) 3aHATUSA
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTh IPUBEJICHBI B TAOIUIIE 5.

Tabmuia 5 — [IpakTudeckue 3aHsTHs U UX TPYJT0EMKOCTh

N3 Hux Ne
DopMbI .
Ne Tembl mpaKTHUECKUX TpynoeMKoCTh, |MpaKkTUYECKOM | pa3aena
MPAKTUYECKHUX
/1 o (qac) MOATOTOBKHM, | THCIIHAI
3aHIATHN
(qac) JIUHBI
Cemectp 7
1 | U3mepurens KOMITBIOTEPHOE 4 2 2
JUIUTETTLHOCTH HMMITYJIbCa | MOJEIUPOBAHUE
Ha Oaze
IPOrPaMMHUPYEMOTO




JIOTUYCCKOI'O MO[[y.H}I
LOGO! Siemens

W3mepurens nepuona
CIIEJIOBAHUS UMITYJIbCOB
Ha 0a3e
MPOrPaAMMHUPYEMOTO
JIOTUYECKOT0 MOIYJIS
LOGO! Siemens

KOMITBIOTEPHOE
MOJIETTUPOBAHUE

Ynpasnenue
AJIEKTPOJIBUTATEIEM
IIOCTOSIHHOT'O TOKa
MOCPEJICTBOM
IPOTPaMMHUPYEMOTO
JIOTUYECKOTO MOTYJIS
LOGO! Siemens

KOMITBIOTEPHOE
MO/JICIIMPOBAHHE

VYnpaBneHue — IIaroBbIM
AJIEKTPOIBUTATEIIEM
MOCPEIICTBOM
IPOrPaMMHUPYEMOTO
JIOTHYECKOTO MOJTYJIS
LOGO! Siemens

KOMIIBIOTCPHOC
MOACIINPOBAHUC

Nzyyenne 6a30BbIX
JIOTUYECKUX U
CHeIUAIbHBIX (QYHKINN
IPOrPaMMHUPYEMBIX
JIOTUYECKUX MOJTyJIeH
Siemens LOGO B cpene
LOGO! Soft Comfort

KOMITBIOTEPHOE
MOJICTTUPOBAHKE

Pa3paboTka ycTpoiicTBa
JIOTHYECKOTO
yIpaBiieHus Ha 0aze
IPOrPaMMHUPYEMOTO
JIOTHYECKOTO MOJTY IS
LOGO! Siemens

KOMIIBIOTEPHOE
MO/JICJIMPOBAHUE

Pa3zpaboTka nmpoekra
YCTPOWCTBA YIIPaBICHUS
CBETOTEXHUYECKUM
obopynoBaHueM Ha 0aze
MOTYJISl IIPOMBIIIUICHHOU
aBTOMaTH3alUU

KOMITBIOTEPHOE
MOACIINPOBAHUC

Pa3zpaboTka nmpoekra
YCTPOWCTBA YIIPaBICHUS
AIEKTPOTEXHUUECKUM
IMPOMBIIIJICHHBIM
000py10BaHHEM

Ha OCHOBE MOJYJIsS
LOGO! Siemens

KOMITBIOTEPHOE
MOJICTTUPOBAHHE

Bcero

34

17

4.4. JlabopatopHble 3aHATHS
Tembl 1a0OpaTOPHBIX 3aHATHI M UX TPYJOEMKOCTh IIPUBEICHBI B Ta0IHILIE 6.




Tabmua 6 — JlabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbsix paboT TpynOeMKOCTS, | MPAKTHHECKOH | pasyiera
n/m (uac) MOJATOTOBKH, | TUCIUI
(dac) JIUHBI
Cemectp 7
1 | U3yuenne cpensl paszpaboTymka IH(PPOBBIX 2 1 1
¢dbyukmroHansHbIX 0710Kk0B Ha [TJIMC Quartus
2 | Pa3zpaboTka KOMOWHAITMOHHOTO YCTPOUCTBA 3 1
Ha ocHoBe [IJIMC B cpene Quartus
3 | Pa3paborka CYeTYHKA C 3aJIaHHBIM 3 1 1
OCHOBaHHEM cueTa Ha T-Tpurrepax B cpene
Quartus
4 | Pa3zpaboTka cYeTYHUKa c 3aJlaHHBIM 3 1 1
ocHoBaHMeM cyeta Ha JK- tpurrepax B cpene
Quartus
5 | Pa3zpaboTtka ¢opMupoBaTess UMITYIHCHOM 3 1 1
MOCIIEA0BATEIHHOCTH C 33JaHHBIMU
CBOMCTBaMH
6 | Pa3paboTka MOays CUETHOTO YCTPOMCTBA C 3 1 1
3aJJaHHBIM aJITOPUTMOM padOTHL, B Cpejie
Quartus
Bcero 17 8

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOJIHEHHE KypPCOBOH PabOTHI

Y4eOHBIM MJIAHOM HE PEIYCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4arOIIIXCs
Buel camocTosiTennbHOM paboThI U €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuie 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoM paboTh
qac qac
1 2 3
W3ydenue TeopeTHUECKOr0 MaTepraa
37 37
quctumiuiel (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Brinonnenue pedepata (P)
[TonroToBka K TeKyuemy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jlomamraee 3aganue (/13)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
IToaroroBka K IpOMeKyTOYHOMN 10 10
atrectrauuu (ITA)
Bcero: 67 67

5. Tlepedenp yueOHO-METOAMIECKOTO 00ECIICUEHUS

JIJIsL CAaMOCTOSTEIbHOM pa6OTLI o6yqa10m1/1xc;1 110 JUCHHUITIIMHE (MOI[yJ'IIO)

VY4eOHO-MeTOAMYECKE MaTepHalibl A CaMOCTOSATENbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.




6. IlepedeHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3IAHHM
IlepedyeHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI MTpHUBEICH B TaOIuIIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUeOHBIX U3AaHUN

Komuectso
HK3EMILISIPOB B
lngp/ bubnuorpaduyeckas ccpuika 6H6HI/IOTIZTKC
URL anpec
(Kpome ANeKTPOHHBIX
SK3EMILISIPOB)
004.31(075)/Y217. [udposas cxemoTexHuKa: yueOHoe mocooune/ 80
E. I1. YrproMoB. - 2-e u3n., nepepald. u Jo1. -
CII6.: BXB - IletepOypr, 2007. - 782¢
621.38(075)/0-60 AHanoroBas u [u(poBast SICKTPOHUKA: TTOJTHBIH 67
Kypc : yaeonuk / FO. @. Onamguuii, O. [1.I'mynkuH,
A. U. T'ypos; Pen. O. II. I'mynkun. - M.: ['opsiuast
muaus - TenekoMm, 2005. - 768 c.
http://e.Janbook.com/ | ABepuenkoB, O.E. CxemoTexHuka: anmnaparypa
book/4141 Y IIpOrpaMMBl. [ DNEKTPOHHBIN pecypc] —
OnektpoH. gadn. — M. : IMK Ilpecc, 2012. —
588 c.
https://znanium.com/c | Tutne, Y. [lonynpoBoAHUKOBAs CXEMOTEXHHKA.
atalog/document?id=1 | Tom II [DnekTponnsiii pecypc]/ Y. Tute, K.
80301 [lenk; Ilep. c HeM - 12-e uza. - Mockasa : JIMK
ITpecc : Hondka, 2009. - 942 c.
004 C 92 Cxemorexnuka 9BM. UMurtanuonnoe 80
MO/JICIIMPOBAHHUE OTIEPAIIMOHHBIX JIIEMEHTOB :
METOAMYECKUE YKA3aHUS K BHITIOTHEHUIO
nabopartopubix pabor. / C.-Ilerepb. roc. yH-T
a’pokocMm. pubopocTpoenus ; coct.: O. U.
Kypcanos, A. A. Ky3nenosa, A. B. AkceHOB. -
CIIG. : U3p-Bo I'YAIL 2015
http://e.lanbook.com/ | babuu, H.I1. OcHOBBI M POBOI CXEMOTEXHUKH:
book/60977 VYyeOHoe nocodu [Dnekrponnsiit pecypce] / H.IL

babuu, N.A. XKyxos. — M. : JIMK Ilpecc, 2010.
— 480 c.

https://znanium.com/c
atalog/document?id=3
46727.

Hemupogckuii, A.E. Dnektponuka : y4eO.
nocooue / A.E. Hemuposckuii [u ap.] - M.:
Wndpa-Umxenepus, 2019. - 200 c.

https://znantum.com/c
atalog/document?id=3
42318

Xappuc, .M. lludposas cxeMoTeXHUKA U
apxutekTypa kommbiotepa / JI.M. Xappuc, C.JI.
Xappuc ; niep. ¢ anri. Imagination Technologies.
- M.: IMK TIlpecc, 2018. - 792 ¢

7. TlepedeHb AIIEKTPOHHBIX 00PAa30BATEIBLHBIX PECYPCOB
UH(QOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTu «IHTepHeT»




Ilepeuenn 3JIEKTPOHHBIX 00pa30oBaTeNbHBIX pecypcos UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn « HTepHeT», HEOOXOOUMBIX JUIS OCBOCHHUS JIHCIUTUIAHBI
npuBeJeH B Tabmmuue 9.

Tabmuna 9 — IlepedeHb SIEKTPOHHBIX 00pa30BaTENbHBIX PpPeCcypcoB HHGOPMALMOHHO-
TEJIEKOMMYHUKAaLMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

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

8. Ilepeuenp MH(MOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mnporpaMMHOro oOecreueHus,, HCIOJb3YeMOro MpPHU OCYILECTBICHUH
00pa30BaTeNLHOrO MpoIecca MO0 AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 obecrieueHus npejacrasieH B Tadbuure 10.

Ta6muia 10— [lepeders mporpaMMHOTO oOecrieyeHus

Ne /m HaumenoBanue
1 Quartus Prime software Lite edition. loctynen juist 3arpy3ku
//URL: http://dl.altera.com/?edition=lite
2 CBoOoaHo pacmpoctpansieMbiii mporpammusbiil mpoaykT LOGO! Soft Comfort
koHnepHa Siemens GmbH. // URL: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. Ilepeuenp WH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3YEeMBIX pu
OCYIIECTBIIEHUH 00pPa30BaTEIBHOTO MPOIECcCa MO JUCIUTUINHE

[Tepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABJICH B
tabiuue 11.

Tabmuna 11— Ilepedens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaunmenopaHnue

He npenycmotpeno

9. MartepuanpHo-TeXHUUECKas 0aza
CoctaB MaTepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM [UIsl  OCYIIECTBICHUS
00pa3oBaTeNbHOrO Mpoliecca 1Mo AUCIUILIMHE, IpeAcTaBieH B Tabnuuel?2.

Ta6muia 12 — CoctaB MaTepuanibHO-TEXHUUECKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynuropun
n/m MaTepHUanbHO-TEXHHUUECKOH 0a3bl (ipu HEOOXOAMMOCTH )

MynbTuMeanitHas JTEKIIMOHHAS ayAUTOPUS

2 | KomnbroTepHbIi Ki1acc

10. OnieHoYHBIE CPEACTBA 171 IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB ONIEHOYHBIX CPEACTBIUIS MPOBEICHUS IMPOMEKYTOUHOM aTTECTalU
oOyJaromuxcs Mo JUCHUIUINHE TPUBEACH B Tabnuie 13.
Tabymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JUIsl IPOBEICHUS MPOMEKYTOYHOM aTTECTAIINH

Bua npomMexyTOYHOM aTTecTaluu [IepeueHb OLIEHOYHBIX CPEJICTB

DK3aMeH Crmcok BOIIPOCOB K 9K3dMCHY,




| TecTsl.

10.2. B xauecTBe KpUTEPHEB OLEHKU YpPOBHSI CGHOPMHUPOBAHHOCTU (OCBOCHHS)
KOMITIETEHIMI 00ydaromuMucs MpUMeHsieTcst S-0allibHasi HIKana OLUEHKU cPOpMHUpPOBAHHOCTU
KOMIIETEHIMH, KoTopas npuBejeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIB30BATHCS
100-6amapHas  mKaja  MOJYJBbHO-PEMTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
HCII0JIb30BaHUSI KOTOPOM, YCTaHOBJIEHBl COOTBETCTBYIOIMM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu oleHKH YpOBHS CHOPMHPOBAHHOCTH KOMIIETCHIIUN

OrieHKa KOMITETEHIINU

XapakteprcTuka c(hOpPMHUPOBAHHBIX KOMIIETEHIIIA
S5-0aiUIbHAs IIKaIA P (bopmmp

— 00yYaroIMiACs TTyOOKO M BCECTOPOHHE YCBOWII IIPOTPAMMHBIN MaTepHal,

— YBEpPEHHO, JIOTHYHO, [TOCJIEIOBATEIFHO U TPAMOTHO €T0 M3J1araeT;

— ONMMpasiCh Ha 3HAHUS OCHOBHOW M JIOMOJIHUTEIBHOM JIUTEPATypHI,
«OTJIMYHOY» TECHO TPHBA3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKCHUS C MPAKTUICCKOM
«3aUTEHO» JESITEIIbHOCTHIO HATPABIICHMS;

— yMeJIo 00OCHOBBIBACT M apPTyMEHTUPYET BBIIBUTAEMbIC UM HJICH,

— JleJTaeT BBIBOJBI M 000OIIEHHS;

— CBOOOJIHO BJIAJIEET CHCTEMOM CIIEIMAIN3UPOBAHHBIX OHITHIA.

— O0yYarOIIMIACST TBEPJO YCBOWJI MPOrPaMMHBINA MaTephai, TPaMOTHO U TIO
CYILIECTBY M3JIaraeT ero, OIMPasich Ha 3HAHKST OCHOBHOM JIUTEPATYPH;

— HE JIOMYCKAeT CYNIECTBEHHBIX HETOYHOCTEM;

«XOPOILIO» — YBSI3bIBACT YCBOCHHBbIC 3HAHHMS C TPAKTHYECKON JESITeIbHOCTHIO
«3aUTEHO» HaTPaBIICHUS;

— apTryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOABI K 00OOIIEHHUS;

— BIAJCET CUCTEMOM CIIENMAIM3UPOBAHHBIX OHITHIA.

— OOYYarOIIMIACST YCBOWJI TOJIBKO OCHOBHOM TMPOIPaMMHBIA MarepHiall, 0

CYILIECTBY M3JIaraeT ero, OMMpasich Ha 3HAHUS TOJILKO OCHOBHOM JINTEPATYPBI;

— JIOTYCKaeT HECYIECTBEHHBIC OMMOKH U HETOYHOCTH,

«YJIOBIIETBOPUTENLHO» | — UCTIBITHIBAET 3aTPYAHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUU
«3AYTEHO HaIpPaBIICHUS;

— c1abo apryMEHTUPYET HayIHBIC MTOJIOKEHNS,

— 3aTpyIHsAeTCA B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHIA;

— YYaCTHUYHO BJIaACCT CUCTEMOU CIICIUaAJIM3MPOBAHHBIX MOHATHH.

— 00yYarOIMIACS He YCBOWJI 3HAUMTEIbHOM YacTH MPOrpaMMHOTO MaTepraa;
— JIONyCKaeT  CYIICCTBCHHBIC  OIMMOKM M  HETOYHOCTH  IIPH
«HEYJIOBJICTBOPUTEIIEHO» | PACCMOTPEHUH TIPOOJIEeM B KOHKPETHOM HAIlpaBJICHHH,

«HE 3aYTCHO» — UCTIBITBIBACT TPYJHOCTH B PAKTHYECKOM MPUMEHEHUH 3HAHUIA,
— HEe MOXET apryMEHTHPOBATh HAYYHbIE TIOJOKEHUS;
— He GOpMYIIHPYET BBIBOJIOB H O00OIICHU.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUS WJIM UHBIE MaTEpUAJIbL.
Bomnpocs! (3agaun) 11 5K3aMeHa npeJcTaBiieHsl B Tabnuue 15.

Tabnuna 15 — Bonpocsl (3agaun) 111 9K3aMeHa

Ne /o [Tepeuens BompocoB (3a1a4) 1 SK3aMeHa Koz
HHAMKATOpa

1 [IporpamMmMupyemble JIOTHYECKUE UHTETPAIbHBIE CXEMBI IK-1.3.1
(ITJTMC): nHomenkaTypa (pyHKIIMOHAIbHBIE BO3MOYKHOCTH,
METO0JIOT U Pa3pabOTKH YCTPOMCTB Ha UX OCHOBE.

2 Pa3zpabotka pyHKIIMOHANBHBIX y3710B Ha ocHOBe [TJINC: IK-1.V.1
JIOTUYECKHE CXEMBI.

3 Pazpabotka pyHKIIMOHAIBHBIX Y3710B Ha ocHoBe ITJIMC: IIK-1.V.1
CUETYMKH C 33JaHHBIM OCHOBaHHEM cueTa Ha ocHoBe T-




TPUITEPOB.

4 Pa3zpaboTka pyHKIIMOHANBHBIX y3710B Ha ocHOBe [TJINC: IK-1.V¥.1
CYETUMKHU C 33JaHHBIM OCHOBAaHHMEM cueTa Ha ocHOBe JK-
TPUITEPOB.
5 Pa3pabotka pyHKIIMOHANBHEIX y3710B Ha ocHOBe [1JINC: IK-1.V.1
reHepaTOpbl UMITYJIbCHBIX MOCIEA0BATEIHHOCTEH C
3aJJaHHBIMH XapaKTePUCTHKAMH.
6 IToMexoyCcTONYMBOCTD JIMHUN CBSA3U IK-1.3.1
IK-1.V¥.1
7 OcHOBHbIE BUJbl MUKPOCXEM COBpeMeHHbIX O3Y I1K-1.3.1
8 Apxutektypbl npeoopazonareneii ganabix. AL TTpumepsr. | T1IK-1.3.1
9 ApxutekTypsl ipeodpazoBareneii qaHHbIX. LIAIL ITpumepsl. I1K-1.3.1
10 XapaktepucTuku npeoodpazosateneit nanubix (AL u LHAIT) | TTIK-1.3.1
11 WuTtepdeiicel npeodpazosareneit nanabix (AL u ITAIT) ITK-1.3.1
12 Mertoabl IpoeKTUPOBaHMs annapaTypsl coopa U 00paboTKU IK-1.3.1
JTAHHBIX [K-1.¥.1
ITIK-1.B.1
13 OpnnonpoBoausiit uHTEpQeiic [-Wire. IK-1.3.1
IK-1.¥.1
14 Wnrepdeiic mocnenosarenbHoro nopra SPI [IK-1.3.1
IK-1.¥.1
15 Wurepdeiice RS-232 u RS-485 IK-1.3.1
IK-1.¥.1
16 HuskoBonbTHas auddepenHnnanpHas nepeaaya CUrHajaoB IK-1.3.1
LVDS. IK-1.Y.1
17 [Tpuntun nmoctpoenus u padotsl AL mocinenoBaTeTbHBIX IK-1.V.1
npUOIMKEHU N
18 O06o011ieHHas CTPYKTypa U (PyHKIMOHATbHbBIE BO3MOKHOCTH IK-1.3.1
MoyIel mpoMeiieHHoN aBTomarnzammu LOGO! Siemens. IK-1.¥.1
19 CranzapTHble CXEMBbl BKIIOYEHHUS. IOTHYECKUX MOJTyJIeH
cemeiictea LOGO! Siemens
20 [TporpammupoBanne moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. ba3oBbie nornyeckue GyHKIUH. IK-1.V.1
I1K-1.B.1
21 [TporpammupoBanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnertnansusie ¢pyHkuuu. Peneiinbie IK-1.Y.1
0JIOKH. I1IK-1.B.1
22 [TporpammupoBanue moayineit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnennanbnpie GpyHkmuu. TaiMepsl. IK-1.V¥.1
I1K-1.B.1
23 [TporpammupoBanue moayiei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Ciertnansusie GpyHKIuU. CUETUHUKH. IK-1.¥.1
ITIK-1.B.1
24 [TporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Ciennanbubie GyHKIH. YacTOTHBIN [IK-1.V.1
KOMITIApaTop. I1IK-1.B.1
25 ITporpamm upoBanue moxyieit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cneunansusie pynkiuu. Anaigorossii | [1K-1.V.1
KOMIaparop. [1K-1.B.1
26 [TporpammupoBanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. CneunanpHble QYHKITUH. [IK-1.V¥.1




VYipasisieMblil TEHEPATOP JIMHEHHO U3MEHSIOLIErocs IIK-1.B.1
HaNPSDKEHUSL.

27 [TporpammupoBanne moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnenanbabie Gpynkiuu. [1M- I[IK-1.V.1
pEryJsTOp. I1K-1.B.1

28 [IpeobpazoBarenu ypoBHEH MUPPOBBIX CUTHAIOB. IK-1.3.1
CxeMoTexHMKa npeoOpa3oBaresniell ypoBHei Ha Tpanszuctopax | [IK-1.V.1

29 ITpeoOpa3zoBarenu ypoBHel IU(PPOBBIX CUTHATIOB. IK-1.3.1
CxemoTexHHKa TpaHC(HOPMATOPHBIX IPeoOpazoBaTeei [K-1.¥.1
YpPOBHEU

30 AHanu3 GyHKIIMOHUPOBAHUS TpaHCHOPMATOPHOI IK-1.3.1
rajgbBaHUYECKOU [IK-1.¥.1
pa3BsA3KH IIPH IepeIaue UMITYJIbCHBIX CHTHAJIOB

31 WuTtepoeiic “TokoBas netis’” IK-1.3.1

IMK-1.V¥.1

32 [Tpuaimn quHamudeckor nHAuKauuu. lloakmrouenue I1IK-1.3.1
MHOT'OPa3psTHOTO CEMUCETMEHTHOTO IudpoBoro nuaukaropa | [1K-1.V.1
K IU(PPOBBIM M MUKPOIIPOLIECCOPHBIM YCTPOHCTBAM

33 AndasutHo-IndpoBbIie U Tpaduueckue JKXK-uHIUKaTOPHI IK-1.3.1
¢bupm. Murepdeiic koutpomnepa rpaduueckux KK- IIK-1.Y.1
UHINKATOPOB.

Bompocsr (3amaun) nis 3adera / qudd. 3adera npeacTaBieHsl B Tabauie 16.

Tabmuma 16 — Bonpocs! (3agaun) nms 3adera / audd. 3adera
Kon
Ne n/m [Iepeuens Bonpocos (3agau) s 3aueta / qudd. 3aueta p——
Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO

Ilepeyenp Tem [Uii KypCOBOIO TPOEKTHPOBAHU/BBIOTHEHUS KypCOBOH pabOTHI
npeacTaBieHbl B Tabaune 17.
Tabnuua 17 — IlepeueHb TeM sl KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHUSI KYPCOBOM paboThI

Ne i/t

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBIMIOTHEHUS

KYPCOBO# paboThI

Y4eOHbIM IJIAHOM HE IPEyCMOTPEHO

Bomnpocst

A IIPOBCACHUA HpOMe)ICYTO‘IHOﬁ aTTeCrTallii B BHAC

npezcTaBieHbl B Tadbmuie 18.

Tabmuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

TCCTHUPOBAHUA

No

o/

[IpumepHbIil mepedeHb BONPOCOB JIJIs1 TECTOB

WHJIMKaTOpa

Kon

1 HNHcTpyKuus: npoYnTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
BoibepuTe 35eMeHThl A1 peanu3auuu GyHKIUI

DyHKIHS

DOnemeHT(bI)

1.JIor. MJIN piisa O A.NAND

2. Jlor. U nis O

B. NOR

3.NuBeptop nns 0 mnum 1

C. XOR +1

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

ITK-1




K ka:xnoii no3unum, 1aHHOM B JIEBOM CTO0JI01e, Moa0epuTe
COOTBETCTBYHIOIILYIO MO3UI[HIO B PABOM CTOJI0LE
IIpaBWIbHBIN OTBET:

2 HHCTpYyKIMSA: POYUTANTE TEKCT H YCTAHOBHUTE
M0CJ1e10BATEIbHOCTb.

PaccraBbTe 3Tansl pa3paboTKu MapaMeTprUuecKoro cTabunuzaropa.
A. Pacuét Heo6X01MMOTO BXOJHOTO HAIIPSKEHUS.

B. Bribop cTabunuTpoHa 1o CpaBOYHHUKY.

C. IlpoBepka nmpaBMIBHOCTH BBIOOpA peskuMa paboThl CTAOMIUTPOHA
B CXE€M€ CTaOMIN3aTOpa HAPSKEHUS.

D. Pacuér conpotuneHus: 6aIacTHOTO Pe3UCTOPA.

3anuuuTe COOTBETCTBYIOIIYIO MOCIEA0BATEILHOCTh OYKB CjleBa
HAINPaBo
IIpaBWIbHBIN OTBET:

3 HHCcTpyKIMSA: MPOYUTANTE TEKCT, BbIOEPUTE NMPABUJILHBIA 0TBET
U 3aMUIIUTE APTYMEHThI, 000CHOBBLIBAKOIIME BHIOOP O0TBETA

3HaYeHHE BXOJHOTO CONPOTHUBIICHUS, KOTOPOE MPEIINOYTUTEIHLHO
JUIST  MHHHMH3AIMM ~ BIHMSHHUS —~ W3MEPHUTEIBHOrO0 mpubopa Ha
TECTUPYEMYIO CXEMY.

A. Bbicokoe BX0JIHOE CONPOTUBIICHUE

B. Huzkoe BX0oHOE COPOTUBIICHUE

C. ComnpoTHuBieHHE, paBHOE COMPOTUBIICHUIO CXEMBbI

D. BxoaHoe conpoTHUBIICHHE HE UMEET 3HAUCHHS

IIpaBWJIbHBII OTBET:

4 HNucrpykuus: IIpounTaiiTe TeKcT, Bbi0epuTe NpaBUJIbHbIE
BAPHMAHTHI 0TBETA U 3ANUIINTE APTYMEHThI, 000CHOBBIBAIOIIHE
BBIOOP OTBETOB.

BriGepute a5eMEHTBI, KOTOpPBIE MOTYT OBITh HCIOJB30BAHBI IS
BPEMEHHOTO XpaHEHUS IaHHBIX B IIU(PPOBBIX CXeMax

A. Konpgencarop.

B. Muon.

C. Tpurrep.

D. UHAyKTUBHOCTS.

IIpaBUJILHBIH OTBET:

5 HNHcTpyKuus: npoYnTaiTe TEKCT M 3alIUIINTE Pa3BepHYThIN
000CHOBAaHHBI 0TBET
Bpewms BeiOopku u yaepxkanus B ALIIT — 310

IIpaBU/IBLHBIN OTBET:

Kirroun npaBuIIBHBIX OTBETOB pa3MelleHbl B IpuiioxkeHun Kk PIT/I.




Cucrema OILICHUBAHUSI TECTOBBIX 3aJaHUI

No VYkazaHus 1o OueHUBAHUIO Pesynbrar onennBanms (0auibl, HOJTyYCHHBIC
3a BBITIOJTHEHUE \ XapaKTePUCTUKA
MIPaBUIILHOCTH OTBETA)

1 3aiaHue 3aKpHITOTO THIA HA [TosHOE cOBMAaICHHE C BEPHBIM OTBETOM
YCTaHOBJICHUE COOTBETCTBUSI CUUTAETCS | OlleHUBaeTcs 1 6amioM, HeBEpHBIM OTBET WU
BEPHBIM, €CJIM YCTaHOBJIEHbI BCE ero orcyrcTBue — 0 6amioB (160
COOTBETCTBUS (TIO3ULIUU U3 OJTHOTO YKa3bIBA€TCSl «BEPHO» \ «HEBEPHO»)
CTOJIO11a BEPHO COTIOCTABJICHBI C
MTO3UIIMSIMU APYTOTO CTOJIOIA)

2 3aaHue 3aKphITOTrO TUIIA Ha [TonHOE coBIazieHNE ¢ BEPHBIM OTBETOM
YCTaHOBJICHHUE MOCJIEI0BATEIEHOCTH olleHuBaeTcs 1 0anmom, eciau TOMyIIeHbI
CUMTAETCSl BEPHBIM, €CIIU IPABUIILHO OLIMOKYU WJIN OTBET OTCYTCTBYeET — () 6asioB
yKa3aHa Bcs MOCJIeIoBaTeabHOCTh Upp | (MO0 yKa3bIBaeTCsl «BEPHOY» \ «HEBEPHO)

3 3ananne KOMOMHUPOBAHHOTO THIIA C [TonHoe coBmajieHre ¢ BEPHBIM OTBETOM
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3 oreHnBaeTcs 1 6amoMm, HEeBEpHBIN OTBET WU
YeThIPEeX MPEeUI0KEHHBIX U ero orcyrctBue — 0 6amioB (6o
000CHOBaHHEM BhIOOpA CUMTACTCS YKa3bIBACTCS «BEPHOY» \ «HEBEPHOY)
BEPHBIM, €CIIM IPABUIBLHO yKa3aHa nudpa
Y TIPUBEJICHBI KOHKPETHBIC apTyMEHTHI,

HCIOJIb3YEMBIE TP BHIOOPE OTBETA

4 3agaHne KOMOMHUPOBAHHOTO THIIA C [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
BBHIOOPOM HECKOJIbKMX BapHAHTOB OTBETA | OIIEHHMBAeTCs | Oaniom, eciau TOMyIeHbI
13 MPEIIOKEHHBIX ¥ PA3BEPHYTHIM OIIMOKH WJIK OTBET OTCYTCTBYeT — () 6ayIoB
000CHOBaHHEM BbIOOpA CUMTACTCS (100 yKa3bIBAETCS «BEPHO» \ KHEBEPHO)
BEPHBIM, €CJIA IPABWIILHO YKa3aHbBI
upsl U IPUBEIECHBI KOHKPETHBIS
apryMEHTBHI, HCITOJIb3yeMBbIC IPH BBIOOpE
OTBETOB

5 3aaHue OTKPBITOrO TUNA C Pa3BepHYTHIM | [IpaBUIIbHBIN OTBET 3a 3aJJaHHE OLICHUBACTCS
OTBETOM CUUTAETCS BEPHBIM, €CIIM OTBET | B 3 Oaia, eciu IOomylieHa oaHa OmuoKa \
COBIIQJIACT C ITAJTOHHBIM I10 HETOYHOCTH \ OTBET MPABWIBbHBIN, HO HE
COJIEP>KaHUIO U TIOTHOTE MOJNIHBIN - 1 6ai, ecau nmomymieHo 6omee 1

olMOKY \ OTBET HEMPaBUIIbHBIN \ OTBET
orcyTcTByeT — 0 0amioB (JInOO yKa3bIBAETCS
«BEPHOY» \ KHEBEPHO)

[lepeyeHp TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYarOIIMXCS 3a0YHON (POpMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[TepeueHb KOHTPOJIBHBIX PabOT

He npenycmoTrpeno

WHJIUKaTOPOB,

10.4. MeTonuueckue MaTtepuabl,

XapaKTEePU3YIOIIUX ITarlbl

onpeestonue
(GOpMUPOBAaHUS KOMIICTCHIIUH,

nponeayphbl OLICHHUBAaHUA

coaepxarcs B

JOKaJbHBIX HOpMaTUBHBIX akTax [ YAII, pernamMeHTHpyrOIUX TMOPAIOK U HPOLELypy
NPOBEICHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMU OOyJarOIIIXCs

I'VAII

11. Meronuueckue ykazanust st 00yJaronuxcsi 0 OCBOSHHUIO TUCIIUTITAHBI




11.1. Meroanueckue YyKazaHUS JUisi OOYyYalOIIMXCS 1O OCBOEHHUIO JIEKIIMOHHOTO
Martepuaia

OcHOBHOE Ha3Hay€HUE JICKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. Ha3znadeHue COBpEMEHHOHW JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MONYYUTh BCIO HH(OPMAIMIO 1O TEME, & B OCBOCHUU
(yHIaMeHTalIbHBIX MPOOJEeM JUCHUIUIMHBI, METOJAOB HAy4YHOrO T[IO3HAaHHWS, HOBEHIINX
JOCTHKEHUM HAaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUS BBIMOIHSAET METOA0JIOTHYECKYIO,
OpraHM3alMOHHYI0 U MHPOPMAMOHHYI0 (QyHKUMHU. JIeKIus pacKkpbpIBaeT MOHATHIHBIN anmapat
KOHKPETHOW oO0nacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IENbHOE MPEJCTaBICHHUE O TUCIHUILIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYTrUMU JUCHUITIIIMHAMU.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YUYaIOIIUMHUCS JIKIIMOHHOTO MaTepHaa;

— I[OJYy4YCHHC COBPEMCHHBIX, MCJIOCTHBIX, B3aUMOCBA3aHHBIX 3HaHI/II71, YPOBCHBb
KOTOPBIX ONpEEsAeTCs 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4YE€HHE OMBITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTeIeM;

— pa3BuTHEe MpOo(ecCHOHANBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIILICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEpECca, HEOOXOIUMOTO I CAaMOCTOSITEIFHOM pabOTHI;

— TIOJy4YyeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTUS HAYKH U TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAY4YUTBCA MCTOANYCCKHU O6pa6aTBIBaTI) Marcpurall (BI)IZIGJ'IHTL TJIaBHBIC MBICIIN U
MOJIOKEHUsI, TMPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATh WX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— IMOJY4YCHHE TOYHOI'O TIOHMMAaHUA BCEX HGO6XOJII/IMI)IX TEPMHHOB U HOHATHH.

JIeKIMOHHBI MaTepuas MOXKET CONPOBOXKAATbCA JIEMOHCTpalued CclaijoB U
WCIIONB30BAaHUEM pa3IaTOYHOTO0 MaTepuaja TpH MPOBEACHUH KOPOTKHX JUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JUCLIHUTUIIHHE.

CtpyKkTypa nmpeaocTaBiIeHHs JICKIIMOHHOTO MaTepHaIa:

— AHanmu3 akTyalbHOCTH TIpoOsembl. OnpeneneHue TepMuHOB. [locTaHoBKa 3a1a4.
AHanu3 CyIECTBYIOMIUX MOAX0A0B K PEIICHUIO TOCTABIEHHBIX 3a/1a4.

— Paccmotpenue penieHnid ocTaBIeHHBIX 3a1a4 HA KOHKPETHBIX IpUMepax.

— AHalu3 THUIIOBBIX OI_HI/I6OK, BO3HUKAKOMUX IIpU PCHICHUU aHAJIOTMYHBIX 3aJad C
JPYTUMU UCXOJHBIMU JaHHBIMHU.

BbIBO/IBI M peKOMEHIallMHU TI0 UCIIOJIB30BAHUIO0 PACCMOTPEHHBIX METOJI0B
— OTBeTHI Ha BOMPOCHI CIyIIATENEH.

11.2. Metoauueckue ykazaHus i 00y4yaromuXcs [0 y4acTHIO B CEMUHapax

He npeayCMOTpPECHO y‘le6HBIM IIJTaHOM II10 HaHHOﬁ JUCHUITIINHC

11.3. Meroauueckue yka3zaHus JUlsl OOydYarOUIMXCS MO MPOXOXKAECHUIO NPAKTUYECKUX
3aHATHI

[IpakTnyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3alMM y4eOHOro
npoliecca, 3aKII0Yaonlascs B BBITOJTHEHUN 00yUYaIOIIMMUCS MOJT PYKOBOJCTBOM IpEIoIaBaTems
KOMIUIEKCa Y4eOHbIX 3aJaHUN C LENbI0 YCBOCHMsI HAyYHO-TEOPETHYECKUX OCHOB Yy4eOHOM
JUCLUIUIMHBL, TPUOOPETEHUS! YMEHUN U HABBIKOB, OIbITa TBOPUYECKOMN AESTEIbHOCTH.

Llenbr0 MPaKTUUECKOro 3aHATHS AJI 00y4aroLerocs sBIIeTCsl IPUBUTHE 00ydYarOUIMMCs
YMEHUI U HAaBBIKOB IIPAKTUYECKOU IEATEIBHOCTH 110 U3y4aeMON JUCLUIUIMHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUYaIOIIMMCS IPAKTUYECKUX 3aHATUH:

— 3aKperjieHue, yriayOleHue, pacUIMpeHue M JeTalu3alus 3HAHUW IpU PELEHUU
KOHKPETHBIX 3a/1a4;



— pa3BUTHE TIO3HABATENBHBIX CIHOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIaJICHUE HOBBIMH METOJaMH M METOJMKAMH HW3YYCHHUS KOHKPETHOW Yy4eOHOM
JTUCIUTUTHBI;

— BBIpa0OTKa CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TONYyYEHHBIX 3HAHUN IS
BBITIOJTHCHHUS 3aTaHHI;

— obecrevyeHne palMOHAIBHOTO COYETaHHUS KOJUICKTUBHONW M WHAMBUAYAIBHON (GopMm
o0y4eHwusl.

TpeboBaHMsI K MPOBEICHUIO MPAKTUYSCKUX 3aHATHH

Y4eOHO-METOAMYECKHE  MaTepwanbl s MPOBEASHUS  MPAaKTHUYEeCKHX  paboT
YTBEPKAAIOTCS Ha 3acelaHuu KadeIpbl U BBIKJIAbIBAIOTCS MPENoAaBaTesieM B Hauaje ceMecTpa
B cucteMy LMS u B TnuHbIi KaOUHET CTyACHTA.

[IpoBenenue npakTuyecKux padboOT MpeanoaaraeT BoIMOIHEHHE 00ydaromuMucs padoT 1no
CO3/IaHUIO MPOEKTOB B KOMIBbIOTEPHBIX cpenax Quartus u Siemens LOGO Soft B cooTBeTCTBUY C
MOCTABJICHHOW 3ajjauell M OCYIIECTBICHHE KOMIBIOTEPHOTO MOJEIUPOBAHUS C LEJbIO
BepU(PUKALIUU TTOTYYEHHOTO Pe3yIbTaTa.

Jlns npoBeAeHMs] 3aHATUN IO BBHIMNOJIHEHUIO MPAKTHUYECKUX pabOT MOXKHO TaKkKe
PEKOMEH10BaTh CIEIYIONUe YIeOHO-METOINYEeCKUE U3AaHNU:

1) Munaes W.I'., Camoitnenxko B.B. Ilporpammupyembie m0oTHYECKHE KOHTPOJIIEPHI.
[IpakTnueckoe pykoBOACTBO Al HaunmHarouero nuxxeHepa. Crasponons: AI'PYC, 2009. — 100
c. //URL: http://padabum.com/d.php?id=15345

2) Hudpossie ycrpoiictea Ha [IJIMC: meromuueckue ykazaHus K JTaOOpaTOpPHBIM
paboram / coct.: H.I'. 3axapos, H.B. Cy66otun, A.A. KazankoB, A.C. CaBaneB. — YIIbSTHOBCK:
Yal'TV, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Meronuueckue ykazaHUs UId OOYyYaroIIUMXCs I10 BBHIMOJIHEHUIO J1aOOpaTOPHBIX
pabor

B xoxme BbIMONHEHHA J1a0OpaTOpHBIX pabOT oOyyaromuics MOJDKEH YIrIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOIMKONW M TEXHHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(HUKAMOHHONW XapaKTEPUCTHUKOW 0O0ydaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT M3 IKCHEPHUMEHTATbHO-IPAKTHYECKOM, pacueTHo-
aHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPHUITHH.

Boinonnenue nabopaTopHbIX padoT oOydaromuMcsl SBISETCS HEOTHEMJIEMOM YacThIO
U3y4YeHHs] JTUCLMIUIMHBI, OIpeleiseMoil yueOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
o0ecrneyrBaroIM pelIeHre CIETYIOIMNUX OCHOBHBIX 33/1a4 00y4aroerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEAO0BaHMsS INPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JJaHHOW JUCIHUILTUHEI;

— 3aKpeIuleHHe, Pa3BUTHE M JeTalu3alls TEOPETUYECKUX 3HAHWUN, IMOJYyUYEHHBIX Ha
JEKIMSIX;

— IOJlyueHHe HOBOM MH(OpMAIUH 10 H3y4aeMOW AUCLUILINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOM — paboTel ¢ J1a00opaTOpHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3amanue B TpeOOBaHUA K NMPOBEACHHMIO JJA0OPAaTOPHBIX padoT

VY4eOHO-MeTOIMYEeCKHEe  MaTepuajbl Ul  [pOBeACHUs  JabopaTopHBIX  paboT
YTBEPKAAIOTCS Ha 3acelaHuu KadeIpbl U BBIKJIAbIBAIOTCS MpENoAaBaTesieM B Hauaje ceMecTpa
B cucteMy LMS u B Tn4HbIi KaOMHET CTyAEHTA.

[IpoBenenne mabopaTOpHBIX PAOOT MPEIoJiaraeT BBIMOTHEHHE OOYYAIOIIUMHUCS
nporpammupoBanus monyiass LOGO! Siemens B COOTBETCTBHHM C TOCTaBIEHHOW 3ajaueil u
HaOJIOZICHUE 3a TTOBEJICHUEM 000PYTIOBaHUS.




Jlis mpoBeneHUsl 3aHATUH 1O BBIMOJHEHUIO JIAOOPATOPHBIX paboOT MOXKHO TakKkKe
PEKOMEHI0BaTh clenytolee y4eOHO-METOANYECKOE U3/1aHuE:

3HaKOMCTBO C OCHOBHBIMH TpPHHLUMIAMH PabOThl MPOrpPaMMHPYEMOro JIOTHYECKOTIO
koHTposiepa SiemensLOGO. Meroanueckoe nmocoOre K BHIIOTHEHHUIO J1a0OpaTOPHOU pabOTHI.
// V>keBCKMI TOCYJapCTBEHHbIM TexHHW4yeckuil yHuBepcuteT, Wxesck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

CrpykTypa ¥ hopMa 0TYETA O Ja0OpaTOpHOM padoTe

1. TuTynbHBIN THCT

2. Uenb 1 3a1aun paboTHI.

3. TeopeTnueckue CBEEHUA O METOaX PEIICHUS TOCTABJIEHHBIX 3aad.
4. Cxema npoekta B ucnonbzyemoii cucteme CAITP LOGO Soft Comfort.
5. Pe3ynbTarhl MOAEIUPOBAHMUS.

6. BeIBOZIBIL.

TpeboBanmst K 0hOPMIICHHIO OTYETa O JJA0OPAaTOPHOM padoTe

OTder TMpenoCTaBIACTCS WHAMBUAYATbHO CTyIeHTOM. JIOMKEH COOTBETCTBOBATh
NpUHATONH CcTpykType W (opme. [lomkHa OBITH MNpeACTaBIeHA CXeMa MOJCITUPOBAHUS U
pe3yNbTaThl B HATIISTHON opme.

11.5. Metoauueckue ykazaHusi A OOy4aroIIMXCS M0 TPOXOXKACHUIO KypCOBOIO
MIPOEKTUPOBAHMSI/BBITIOTHEHNS KYPCOBOM pabOThI
He npenycMoTpeHo yuyeOHBIM TUIaHOM MO JAHHOM JUCLUIUIMHE.

11.6. Meronuyeckue ykazaHusi A5l 0O0yUYaOUUXCS MO MPOXOKISHUIO CAaMOCTOSITENEHOM
paboTsl

B Xxoze BBIOTHEHHS] CaMOCTOSATENBHON PabOThI, OOYUAIOIIHIICS BBIIOTHSIET paboTy Mo
3aJJaHAI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeacTBEHHOTO
y4acTusl.

B mporecce BBITONTHEHUST CaMOCTOSATEIBHON paboOTHI, y 0o0ydaromerocss GopMUpyeTcs
1esnecoo0pa3Hoe IIaHUPOBaHUe pabodero BpeMEeHH, KOTOPOE MO3BOJIIET UM pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHH MW CHCTCMATHU3AllUU HpI/IO6peTaeMBIX 3HaHHI>i, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOYy4YEeHHs, TOMOTaeT TOJYYUTh HABBIKM TOBBIIICHUS
npoeccuoHaTbHOTO YPOBHSL.

MeToauyeckuMi ~ MaTepuajaMH,  HAMNpaBISIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yYarOMUXCSSIBIISIETCS YI€OHO-METOINICCKUI MaTepHall 10 TUCIUILIIHE.

11.7. Meroauueckue yKazaHusg [UIsi OOYYAlOUIMXCA IO TMPOXOXKIEHHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texkynuii KOHTpPOJIb YCIEBAEMOCTH NPENyCMaTpuBaeT KOHTPOJb KayecTBAa 3HAHWUU
00yyaroImuxcs, OCyIIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJIbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

OgHMM U3 METOAOB TEKYILIEro KOHTPOJS YCIEBAEMOCTH SBIISETCA OTCIIEKUBAHUE
BBITNOJIHEHUs TpeOOBaHUI K CBOEBPEMEHHOCTH IMPEACTaBICHUS 00YUalOIIUMCS B CBOEM JIMYHOM
KaOMHeTe pe3yJIbTaTOB BBIMOJIHEHUS MOJYYSHHBIX 3a/laHUi MO MPaKTHYECKUM U JTabOpaTOPHBIM
paboram. [lpu HapyuieHuM 3apaHee yCTAHOBJIEHHBIX MpPENEIbHBIX JaT BBIMOJIHEHHs paloT,
HAUUCIIAIOTCS MTpadHble 0albl, KOTOPhIe CHIDKAIOT 00IIee KOJIMYeCTBO HAOpaHHBIX 3a CEMECTp
PEUTHHIOBBIX OAJUIOB, IO CyMME KOTOPBIX TPOU3BOJUTCS MPOMEKYTOUHAS aTTECTAIUs

11.8. Metoauueckue ykazaHus Al 00y4arOUIMXCs MO MPOXOXKICHUIO MPOMEXKYTOUHOM
aTTECTaLlNN.



[IpomexxyTounass  arrectanuss  OoOydyaloOIIMXCsl — HpeAycMaTpuBaeT  OLCHUBAHUE
MIPOMEXYTOUYHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00yueHHs Mo nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— o9K3aMeH — ¢opMa OLEHKM 3HAHHH, MOJYyYEHHBIX OOydYaloUMMCsS B Ipolecce
U3y4YeHMs] BCel AMCLUIUIMHBI WK €€ YacTH, HaBBIKOB CaMOCTOSATENIbHOW paboThl, CHOCOOHOCTH
OPUMEHATh UX Ul pElICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IpaBUio, IPOBOAMUTCS B
NEPUOJ DK3aMCHALIMOHHOW CECCHMM M 3aBEPIUACTCS AaTTECTAlMOHHOW OLICHKOW «OTJIIMYHOY,
«XOPOILI0Y», «YJOBIECTBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

DK3aMeH MPOBOJIUTCS B YCTHOM (hopMe B BUJAE OTBETA Ha BONPOCHI SK3aMEHAI[IOHHOIO
Oounera. CucremMa OLIEHOK NPU MPOBEJCHUU NMPOMEKYTOYHOM aTTECTAllMM OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusAMH IlonoxkeHuss «O TekylleM KOHTpOJIE YCIIEBaeMOCTH U
NpOMEXyTouHOW arrectanuu cryaeHToB ['YAII, oOydarommxcss mo mnporpamme BBICIIETrO
00pazoBaHU.



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECEeHHS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

Iloxmmce BHECIIETO
A3MEHEHHUS

ConeprxkaHue U3BMEHEHUM U JOTOTHEHUI

Jara u Ne

IIPOTOKOJIA
3acelaHus
Kadenpsl

Iloanuce
3aB.
kadeapoit
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