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AHxHoTtanus

JucuuiuinHa «OJIEeKTPOHHbBIE IPOMBIIIIJIEHHBIE YCTPOMCTBa» BXOAUT B 00pa30BaTEIbHYIO
IpOTrpaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy OakajlaBpHuara 10 HaIpaBICHUIO TOJATOTOBKH/
cnemmanbHoctd  11.03.04  «DnekTpoHMKAa W HAHOXJEKTPOHMKA»  HANMPaBICHHOCTH
«IIpoMsIniuieHHast 3IEKTpOHUKay. JluciuminHa peanusyercs kapenpoit «Ne23y.

JucuuiuinHa HaueseHa Ha () OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOLIMX KOMIIETECHIIUMI!

IMIK-1 «CrnocoOeH BBIMONHATH pPacdeT SJCKTPOHHBIX MPHOOPOB, CXEM M YCTPOUCTB
Pa3IU4HOro GyHKIMOHAJIBLHOTO Ha3HAYEHUS! B COOTBETCTBUH C TEXHUYECKUM 3aJJaHUEM»

CopepxaHue IUCLUUIUIMHBI OXBaTbIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C PACCMOTPEHUEM
INPUHLIUIIOB TOCTPOEHMSI, (PYHKIIMOHUPOBAHUSA M MPOEKTUPOBAHUS PA3IUYHBIX 3JIECKTPOHHBIX
YCTPOMCTB: aHAJIOTOBBIX, HUPPOBBIX, HOCTPOCHHBIX Ha OCHOBE MPOTPAMMUPYEMBIX JIOTHUECKUX
uHTerpasibHbix cxem (IIJIMC) u uMOynabCHBIX YCTPOMCTB, HPOTpaMMHUPYEMBIX MOJyJel
IIPOMBIIIIEHHON aBTOMATU3ALIHH.

[IpenonaBanue AUCUMILIMHBI IpeaycMaTpUBaeT cieaykoume (OopMbl OpraHU3aliu
yueOHOro mpolecca: JISKLIUH, J1abopaTopHble padOThl, NPAKTUYECKUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota oOyuatrorerocs.

[IporpaMMoii IUCLHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTecTals B opMe dK3aMeHa.

OOmast TpyAOEMKOCTh OCBOCHHS AMCLUUIUIMHBI COCTAaBIISCT 5 3aueTHBIX eauHul, 180
4acoB.

S13pIK 00y4EHUS 110 TUCLUIIIMHE «PYCCKUI.



1. TlepedeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUYCHHUS 11O AUCIIUTIIIMHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

[IpegnazHaueHne  JUCHMIUIMHBI  «OJIEKTPOHHBIE  IPOMBIIUICHHBIE  YCTPOMCTBa»
3aKIr04YaeTcss B (POPMUPOBAHUM Yy CTYJIEHTOB NPO(ECCHOHATBLHON IMOATOTOBKH B 00JacTH
pa3paboOTKH SJEKTPOHHBIX YCTPOMCTB HAa COBPEMEHHOW SJEMEHTHOW 0a3e, aHaJIOrOBBIX U
IUGPOBBIX  AIEKTPOHHBIX MPUOOPOB, € MPUMEHEHHEM CHUCTEM aBTOMATH3WPOBAHHOTO
MPOCKTUPOBAHUS JIJIi CUHTE3a JIOTMYECKUX CXEM M MPUOOPETEHUHU CTYJEHTAMU MPAKTUYECKUX
HABBIKOB aHAJIM3a 3JIEKTPOHHBIX MPOMBIIUICHHBIX YCTPOMCTB, MOAECIUPOBAHUS U BepuUKaLUU
pa3paboTaHHBIX sTUeeK IU(POBBIX CXEM.

1.2. JlucuumniuHa BXOAMT B  COCTaB  4acTd, (OPMUPYEMOH  y4aCTHHKaAMHU
00pa30oBaTeNbHBIX OTHOIICHH, 00pa30BaTEIbHOM MPOrpamMMbl BEICIIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX Pe3yJIbTATOB OOYUYEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILTUHBI OOYYArOIIUNCSA JAODKEH 00JaJaTh CIeIyHONIMMH
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy U UHAUKATOPhI UX JTOCTH)KEHUS MPUBEJICHBI B
tabnuie 1.

Ta6mmma 1 — [lepeyeHb KOMIIETEHIIMI M MHIIUKATOPOB UX JIOCTHKCHUS

Kon u
Kareropus (rpymnma) Kon n HanMeHoBaHMe UHIUKATOPA JOCTUKEHUS
HaVMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIINHU
I1K-1 Criocoben
BBITIOJIHATH PAcyeT [1K-1.3.1 3HaTh NPUHILIUIIBI pacyeTa MapaMeTpoB U
3JICKTPOHHBIX XapaKTEPUCTUK OTACIbHBIX OJJIOKOB aHAJIOTOBBIX U
npubOpOB, CXEM U U(PPOBBIX ANEKTPOHHBIX IPHOOPOB.
CTPOUCTB IIK-1.VY.1 ymeTb IpOBOIUTH OLICHOYHBIE PACUETHI
[Ipodeccronanbubie yerp Y pOBO p
N pa3IuyHOTO XapaKTEPUCTUK IIEKTPOHHBIX TPUOOPOB.
(G YHKIIMOHATILHOTO I1K-1.B.1 BnageThs HaBbIKAMU MIPEACTABICHUS
Ha3HAYEHUS B pe3yabTaTOB pacueTa AMEKTPOHHBIX YCTPOUCTB B
COOTBETCTBHH C BH/JIC TAOJIHII, TPAPUISCKUX 3aBUCUMOCTEH U
TEXHUYECKUM JuarpamMmm
3alaHuEM

2. Mecto nucuuruinHbl B cTpykType OIT
HucnurnnuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YyYaIOIUMUCS
MIPU U3YYSHHUH CIEeIYIOUINX AUCIUILINH:
— — « DIEKTPOTEXHUKAY,
— — « CxeMOTeXHHMKa aHAJIOTOBBIX AEKTPOHHBIX YCTPOMCTBY,
— — « CxeMOTeXHUKa UMITYJTBCHBIX U U(PPOBBIX YCTPOHUCTBY.

3HaHMd, TOMy4YeHHBbIC TNPU M3YUYCHWU MaTepuaia JaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEIbHOE 3HAUYCHHE, TaK U UCTIOIB3YIOTCS MPU N3YUYEHUHU APYTUX TUCIUATIINH:
— « DHepreTuyeckas AJIEKTPOHHUKAY.

3. OOBeM U TPyJIOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 o0mieM oO0beMe AUCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI MO TUCIUILINHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 CeMECTpaM) MPEICTaBICHBI B
Tadmie 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh TUCIUILTMHBI

TpynoeMKocTh 1o

Bun yuebHol paboThl Bcero
ceMecTpaM




Ne7
1 2 3
Oowan mpyooemKocma OuCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 Hux uacoe npakmuueckoi n0020MmMoeKu 51 51
AyoumopHnvie 3auamus, BCETO yac. 68 68
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3ansatus  (113),
34 34
(gac)
naboparopubie padbotsl (JIP), (dac) 17 17
KypcoBoil npoekT (padota) (KII, KP), (yac)
9K3aMeH, (4Jac) 45 45
CamocmosamenvHas padoma, Bcero (4ac) 67 67
Buo npomesxxcymounoit ammecmayuu’ 3a4er,
mudd. 3ager, sx3amen (3auer, Judd. 3aq, OK3. OK3.
DK3.*%)

*k
IIpumedanue: kaHIUAATCKHUI IK3aMEeH

4. CopaepaHue IUCIUILTUHbBI
4.1. PacnpeneneHue TpyI0€MKOCTH JUCIUILIMHBI 10 pa3jielaM U BUJaM 3aHSATHIL.
Paznesnbl, TeMbl IUCHUIIMHBI U UX TPYAOEMKOCTh PUBEAEHBI B TabnuLe 3.

Tabmmma 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Pazgensl, TeMBI TUCIMILIHHEL Jexrm | 113 (C3) P KII CPC
(qac) (qac) (aac) (qac) (aac)
Cemectp 7
Paznen 1. OcHOBBI pa3paOOTKH IEKTPOHHBIX
YCTPOMCTB HA OCHOBE MHTETPATIBLHBIX MUKPOCXEM
MPOrpaMMHUPYEMON JTOTUKHU
Tema 1.1.IIporpammupyemsie JOTHYECKHE 4 20 0 0 20
unterpanbhbie cxemsl ([TJIUC).
Tema 1.2. Coznanue npoektoB mis [TJIMC.
Pa3nen 2. Iloctpoenue ycTpoicTB
MIPOMBIITUICHHOW aBTOMAaTH3aIluu Ha 0a3e
CTaHJAPTHBIX MPOTPAMMHPYEMBIX MOIYJIEH
cemetictBa Siemens LOGO. 4 14 17 0 10

Tema 2.1 OcHOBHEIE CBEACHHS O JIOTHYECKHUX
mMoayasx cemerictBa Siemens LOGO.

Tema 2.2. [IporpammupoBanue Moayieit Siemens
LOGO B cpeae LOGO! Soft Comfort.

Paznen 3. Opranusarus uaTephElicHOTO
B3aMMOJICICTBHS B pacIpe/IeIeHHbBIX
9JIEKTPOHHBIX MTPOMBIIUICHHBIX CUCTEMAX.
Tewma 3.1. JIuauu cBsi3u.

Tewma 3.2. CriocoObl KOAUPOBAHMS TBOUYHOM 2 0 0 0 9
uHGOpMaIlMKU B pacIipe/ieICHHbIX CUCTEMaX.
Tema 3.3. MaructpanbHble IPUEMHUKH U
nepeIaTIuKH.

Tema 3.4. CxeMOTEXHHKA Y3JI0B T'aJIbBAaHUYECKOM
pa3BA3KHU.




Pa3nen 4. CpencrBa conpsieHUs 3JIEKTPOHHBIX
MIPOMBIIIIJIEHHBIX YCTPONCTB C BHEITHUMU
YCTPOMCTBAMU.

Tewma 4.1. 3mepurenbHbie IpeoOpa3zoBaTeIn
ANEKTPOHHBIX CHCTEM.

Tema 4.2. O630p U3MEPUTEIBHBIX
npeoOpaszoBaresei,

BBIITYCKAE€MbIX BEIyIIUMU (PUPMAMHU.

Tewma 4.3. DneMeHThI 4eT0BEKO-MAITUHHOTO
uHTepderica.

Paznen 5. MHTerpanbHple 3a10MUHAOIINE
YCTpOICTBA.

Tema 5.1. Knaccudukaius 3aioMHHAFOIINAX
YCTPOMCTB. 1 0 0 0 4
Tema 5.2. PaznoBuanoctu O3Y.

Tewma 5.3. O6sacTu MPUMEHEHHUS 3aTTOMHUHAIONITX
YCTPOMCTB.

Pazgen 6. UHpOpMaITMOHHBIE TEXHOIOTHH B
ABTOMAaTHU3WPOBAHHOM MPOEKTUPOBAHUH H
aBTOMATHYE€CKOM MPUOOPOCTPOUTETHLHOM
npousBojactse Uunyctpuu 4.0.

Tema 6.1. TexHon0ruu 111 KOMMYHUKAIIMT
KuOepPpHU3NIECKUX CHCTEM Ha IPOU3BOJICTBE.
Tema 6.2. Kubepdusudeckne cUCTEMBI
MIPOMBIIIUIEHHOTO HAa3HAYECHHS.

Tewma 6.3. MynbpTHAareHTHas cpena Kudephru3mIeckoro
uugpoBoro npousrojicTea Mumycrpun 4.0.
Tema 6.4. DIEKTPOHHBINH JOKYMEHTO000pOT
KrOepU3NIEeCcKOTo MPOU3BOCTBA

Hroro B cemectpe: 17 34 17 67

Utoro 17 34 17 0 67

[IpakThueckass MOATOTOBKA 3aKJIIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0yyalomMMHUCS ~ ONpPENENCHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;ymien
poQpeCCUOHATIBHOM J1eATENBbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
ConeprkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOnwuIle 4.

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

HOMCp pasaciia Hazpanue u COACPIKaHUC Pa3aCiIioB U TCM JICKIIMOHHBIX 3aHATUH

1 Paznen 1. OcHOBBI pa3pabOTKU SJIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE MHTETPATBLHBIX MUKPOCXEM IPOTPAMMHUPYEMOH JIOTUKH.
Tema 1.1.IIporpaMmmupyemMble JTOTUUECKUE UHTETPATTbHBIE CXEMBI
(IUINC). O6mue npuHLUIBI TOCTPOEHUSI YCTPOHCTB HAa OCHOBE
I[UIUC. O630p IIIMC, Beimyckaembix ¢upmamu "Altera",
"Xilinx", “Actel”. OcHoBBI (YHKIIMOHMPOBAHUS.
@OyHKIMOHATBHBIE BO3MOXXHOCTH. OTpaHHYCHHS.

Tema 1.2. Cozpanue npoexros st [TJINMC.

CpenctBa paspadbotrunka. CAIIP "Quartus". "AnmapaTHbrii"




BapHUaHT peanu3anuu npoekta. budnmmuorexku snementos. ba3oBbie
AJIEMEHTHI (primitives). DIIEMEHTHI U3 cepuH 74XXX. DICMCHTHI
meradpyHkmid. [IporpaMMHBI BapHaHT peajH3alMd IPOEKTa.
SAzpiku  omucanms  anmaparypet  AHDL, VHDL, Verilog.
Peanuzamus OyneBbIX BBIpaXEHUW W ypaBHEHUH. 3a/laHHE Y3JI0B
u muH. OnepaTopsl yCIOBHON JIOTHKH.

[TpoekTrpoBaHKe TUMIOBBIX (PYHKIIMOHAIBHBIX Y3JI0B HU(DPOBBIX
ycrporicte Ha [IJIMC: pemmdpaTopsl, MYJIbTHILIEKCOPHI,
KOMIIapaTopbl KOJOB, CYETYMKH, perucrpnl. lIpoexTupoBaHue
U(POBBIX Y3JI0B 10 33JaHHOMY ITOBEJEHUYECKOMY OIUCAHMUIO.
Hepapxuueckue npoekTbl. BkiroueHne B IpOeKT CTaHAApTHBIX U
M0JIb30BATEIbCKUX MapaMeTPUYeCKUX (DYHKIUH.

Tunossie omMOKY B "anmapaTHbIX'" W MPOTPAMMHBIX MPOEKTAX
Ha [IJIUC. MoaenupoBanue. OTnanka

Pazpmen 2. IloctpoeHne  ycTpouCTB IIPOMBILUICHHOU
aBTOMAaTH3allMd Ha 0a3e CTaHAApPTHBIX MPOTrPAMMHUPYEMBIX
monyiei cemeiicta Siemens LOGO.

Tema 2.1. OcHOBHBIE CBEIEHHMSI O JIOTHYECKHX MOJIYJISAX
cemeiictBa Siemens LOGO. TexHuuyeckue XapaKTEpUCTHKH.
Cranpapthble cxembl BiitoueHHs. ColpspkeHHe ¢ AaTYMKaMH U
UCTIOJIHUTEJIbHBIMU YCTPONCTBAMH. @OyHKIMOHAIbHBIE
BO3MOXKHOCTM M orpaHuueHus.  [lpumepbl  TUIINYHBIX
IIPUMEHEHHUH AJIs PEeLEHUs 3a7a4 aBTOMATU3aLUH.

Tema 2.2. [IporpammupoBanue moxyineii Siemens LOGO B cpene
LOGO! Soft Comfort. ba3zoBrsie nornyeckre QyHKIUHA MOTYJEH
cemeiictBa LOGO! CneunanbHble GyHKIIMM MOAYJIEH cemeilcTBa
LOGO!. IIudposbie Omoku. Peneiinpie Omoku. TalmMepsl.
Cuerunkn. Cyeruynk pabodero BpemMeHU. CIBUTOBBIM PETHCTD.
YacToTHbIl kKOMTapaTop. ['eHepaTopbl UMIYJILCOB. AHAJIOTOBbBIE
O5oku. Ycunutenab. AHAIOTOBBIM KoMOapaTop. YHpaBiseMblid
TreHepaTop JIMHEWHO u3MeHsAwlerocs HampspbkeHud. [IH-
perynstop. Ilapamerpuzauus OnokoB. BBIBOA  TEKCTOBBIX
cooOuienuit. Ilpumeps mnpumenenus wmoxayieir LOGO! B
IPOMBIIIJIEHHOCTH

Paznen 3. Opranmsanus uMHTEp(EHCHOTO B3aMMOJICHCTBHS B
pacrpe/ieIeHHBIX JIEKTPOHHBIX TPOMBIIIJICHHBIX CHCTEMAX.
Tewma 3.1. JIuauu cBs3H.

Knaccudukanus nuauit cBs3u (JIC). BomokoHHO-onTHdeckue
JIC. OgpnompoBoansie JIC: koakcwanbHbiii kabenb, JIC Tuma
"Butas nmapa". Muoronposousie JIC: xryroseie JIC, muieiidpHbie
COCIMHUTENIM, TNeYaTHbIi MOHTax. OxpanupoBaHHblie JIC.
CpaBHUTENbHBIE XapaKTEPUCTUKU MIPOMYCKHONW CITOCOOHOCTH.
Tema 3.2. UnTepdeiicel mepenayu TaHHBIX.

CraHgapThl aCHHXPOHHOU MOCTIEA0BaTEIbHON NIepeaun JaHHbBIX.
Buytpunnartasie  unTepdeiicel. [lluna  uHpOpMAMOHHOTO




obMena wunTerpanbHbix cxem 1C. Illuna wHPOpPMAIIMOHHOTO
oOMeHa wuHTerpanbHbIX cxeM SMBus. OmHONPOBOAHBIN
unrepdeiic  [-Wire. HmskoBonbTHeIE — mHTEpderic LVDS.
[Tpomsitennsie naTepdeiicel RS-232, RS-422A, RS-485.

Kon "Manuecrtep-11". bunonspheiii  ¢da3zoMaHUITY TUPOBAHHBIN
KOJI ¢ mnaccuBHOM may3oi. Cucremsbl Iepefadyd JBOUYHOU
uHpopMauuu ¢ TnpeoOpa3oBaHMEM: dYacToTHas U (a3oBasd
MaHUITYJIS U

Tema 3.3. MaructpanpHble IPUEMHHUKH U [1€PENATUUKY.
ONEKTPUYECKUE  XApAaKTEPUCTUKH: BXOJHOE U  BBIXOJHOE
conpotusiieHusi. (OcoOeHHOCTH HHTEPPEHCHBIX MHUKPOCXEM,
BeIOJMHEHHBIX MmO TexHomorun KMOII, TTJI wu OCJL
Cratuyeckue U JUHAMHUYECKHE MTapaMeTphl.

Bydepnbie anemenTs! U muHHBIE popmupoBaTenu. Harpysounas
CHOCOOHOCTh mepenaTuyrka. IToMexoycToOMYMBOCTh HpPUEMHHKA.
Juddepenumanbubiii npueMHuk. IlpueMHHK C rucrepesucoMm.
[IpeoOpaszoBarenn ypoBHEH LUGPOBBIX CcUTHANOB. Ilpumepsr
OTEUYECTBEHHBIX U 3apyOeKHBIX UHTETpaJIbHbBIX
npeoOpazosareneit yposueit: KMOIT — TTJI, 3CJI — TTJI, LVDS
— TTJI, RS-232 — TTJI. CxemorexHuka mpeoOpa3oBaTee
yYpOBHEH Ha TpaH3UCTOpax.

Tema 3.4. CxeMOTEXHHMKA Y3JIOB raJIbBAHUYECKON Pa3Bs3KHU.
[Tpobnema ypaBHUTEIBHBIX TOKOB. TpaHchopmaTopHas pa3Bsi3Ka.
[IpuMeHeHne ONTOIIEKTPOHHBIX ycTpoiicTB. TokoBas mnetss.
AHanu3  (QYHKIMOHHMPOBAHUS  JIIEMEHTOB  TaJIbBaHUYECKOM
pa3BsI3KU pu nepenaye HMITYJIbCHBIX CUTHAJIOB/
[IpompllIIEHHBIE MOJTYJIM FaIbBAHUYECKON Pa3BsI3KHU.

Pa3znen 4. CpenctBa conpsiKeHUs 3J1E€KTPOHHBIX IPOMBIIUICHHBIX
YCTPOICTB ¢ BHEUTHUMH YCTPOHCTBAMHU.

Tema 4.1. H3meputenpHble TpeoOpa3oBaTeId SJICKTPOHHBIX
cucteM. Pa3HOBHIHOCTH CpEICTB aBTOMATUYECKOTO BBOJA U
BBIBOJIa JIaHHBIX B CHUCTeMax cbopa U 0OpaboTku MHGPOpPMAIUH.
Hatunku nepBuuHoil mHopmanuu. MuTepdeiicsl. DaeMeHTHas
0a3a aHAJIOTOBBIX YCTPONCTB CPEJICTB CONPSIKEHHUS.
[IpeoOpa3oBarenu HampsokeHUss B Koja  (aHaioro-uudposbie
npeoOpazoBarenu, AILIl). OcnoBubie xapaktepuctuku AILIIL.
Cratuyeckue M JAMHAMHUYECKHE XapaKTEPUCTUKHU. THUIOBOM
untepderic ALIL. OcuoBubie cTpyktypsl ALl Ilapannenbhbie
AIIL AIIIT IOCIIeJOBATEIbHBIX IPUOIKEHU.
Wnrerpupyronme AIIl.  Curma-gensra ALIL.  AIIl Ha
nepexirouyaeMbix KonaeHcaropax. Buneo-Allll. CpaBHUTENbHbBIE
xapakrepuctuku  ALIl:  numarpamma  "paspsgHocTh  —
OwIcTpoeiicTBHIE". HuTterpupyromme nmpeoOpazoBaTenn
HanpsDKEHUE — BPeMsl, HallpsKeHHE — 4acToTa.

[IpeoOpazoBarenn koma B HampsbkeHHe (IM(GPOAHAIOTOBBIC




npeoOpazoBarenu, I[[AIT). OcnHoBHbie xapaktepuctuku [[AIL
Cratuyeckue M JMHAMUYECKHE XapakTepucTHKH. CTpyKTypa
LAIT ¢ pesuctuBHoit marpuuieir. Buneo-L{AIl. CpaBHuTeNnbHBIC
xapakrepuctuku  LAIl:  numarpamma  "paspsngHocTh  —
OwIcTpOICHiCTBHE".

OyHKIMOHANbHBIE Y3/IbI O0OpaOOTKM aHAJIOTOBBIX CUTHAJIOB Ha
6aze LIAIl: ycunurens ¢ NEepeMEHHBIM KO3((UIMEHTOM
yCUJICHUS, TIepeCTpauBaeMblil GUIbTP.

Tema 4.2. 0O030p u3MEpHTENbHBIX HpeoOpa3oBaTenei,
BBIITYCKaeMbIX BEAYIIUMU (PUPMaMH.

W3meputenbHble mpeoOpa3oBarenu W natyukud pupMm "Analog
Devices", "Linear Technologies", "Microchip”, "Maxim", "Texas
Instruments", "Sony", "STMicroelrctronics". ConpspkeHue co
CTaHJapTHBIMU MUKPOIIPOLIECCOPHBIMH UHTEp(eiicamH.

Tewma 4.3. DneMeHTHI 4eJ0BEKO-MalITMHHOTO HHTepdeiica.
[TonynpoBoiHUKOBBIE —~ MHAMKATOpbl.  Pacder  GayuiacTHBIX

COIPOTUBIICHUH. CeMucerMeHTHbIE U poBbIC
[OJYIPOBOJIHUKOBBIE, ~ BAKYyMHO-  JIIOMUHECLIEHTHBIE U
wuakokpucraimyeckue  (OKK)  umngukatopel.  Ilpunnun

JTUHAMUYECKOW WHIUKauuu. [logkiroueHue MHOTopas3psgHOTO
CEMHMCEIMEHTHOI'0 IM(PPOBOIO0 HHAMKATOpAa K IHU(POBBIM MU
MHUKPOIPOLIECCOPHBIM YCTPOMCTBAM.

AndasutHo-1udpossie 1 rpadpuueckue XKXK-unaukatops! pupm
"Hitachi" u "Powertip". MnTepdeiic konTposepa rpadpuyeckux
KK-unankaropos.

Paznen 5. UHaTerpanbpHblie 3alI0MUHAIONINE YCTPONCTBA.

Tema 5.1. Kiaccupukanus 3anloOMUHAIOIUX — YCTPOMCTB.
[Tocrosinubie 3anomuHatouie yctpoiictsa (I13Y). OneparuBHbie
3anomuHaromue ycrpoicrsa (O3Y). CrangapTHeie HHTEPDEHCHI
Mukpocxem I3V, cratnueckux u gunamudeckux O3Y.

Tema 5.2. PaznoBugnoctu O3VY.

Cratuueckoe O3Y (SRAM). Ilunamuyeckoe O3Y (DRAM).
PaznoBugnoctu II3Y. Dnekrpuuecku nporpammupyemeie [13Y
(EPROM), TII3Y c¢ ynbrpaduoneroBeiv crupanuem (UF-
EPROM). Flash-namste. Moaymu DiskOnChip ¢upmer "M-
Systems" (U3zpanip). [Tpumepsr MHUKPOCXEM.
DHeproHe3aBUCUMBbIE ONEPATUBHbBIE 3aIIOMUHAIOIINE YCTPOHCTBRA.
®deppoanektpudeckas namatb (FRAM).

MarnautopesuctuBHas mamsate (MRAM). Tlamsate  gupmsl
"Ovonix" (OUM). I[Tamsate nvRAM.

ApXHUTEKTYpbl 3allOMUHAIOLIMX YCTPOMCTB. 3allOMUHAIOLIEE
YCTPOUCTBO ¢ Ipom3BoibHOM BhIOOpKOH. LIFO-, FIFO-6ydepsr.
KackagupoBanue wmukpocxem mnamsaTu. Iloctpoenme Mopnyien
MaMsTH.

Tema 5.3. O6macTi MPUMEHEHHMSI 3aITOMUHAIOIINX YCTPOMCTB.




IIpumepsl MHMKpPOCXEM IIAMSTH, BBIIYCKAaEMbIX BEAYLIUMU
¢upmamu: "Alliance Semiconductor”, "Cypress", "Toshiba" u np.

Paznen 6. Nudopmanmonusie TEXHOJIOTUH B
ABTOMATU3MPOBAHHOM MPOEKTUPOBAHUM M ABTOMATHYECKOM
npudopocTpouTenbHOM npou3BoicTBe Mumyctpun 4.0.

Tema 6.1. TexHonoruu A KOMMYHUKalUU KUOephU3UMUECKUX
CUCTEM Ha IIPOU3BOJICTBE.

TexHonmoruu XpaHeHUss U 00pabOTKM OONBIIMX MAaCCHUBOB
MPOU3BOACTBEHHBIX  JAHHBIX  TEXHOJIOTMM  BBINOJIHEHUS
TEXHOJIOTMYECKUX oOmnepauuid B KUOeppU3NYECKUX CHUCTeMaXx.
TexHonoruu MEXMAITUHHOTO B3aUMOJICHCTBHS
KkuOepPu3ndyeckux cucrteM. TeXHOJIOTHH YeIOBEKO-MAaIIMHHOTO
B3aUMOJCHCTBUS sl KHUOep(hU3UYECKOTO MPOU3BOJICTBEHHOTO
KOMILIEKCA.

Tema 6.2. Kubepdusuueckue CHUCTEMBbl MPOMBIILICHHOTO
Ha3HA4YCHMUS.

Kubepduznueckue cucremsl (KOC) anauTuBHOTO MPOU3BOICTRA.
3D-npunTtuar. Kubepdusndeckue CHUCTEMBI MOBEPXHOCTHOTO
MOHTaXa  3JIEKTPOPaJHMOKOMIIOHEHTOB. Kubepduznueckue
CUCTEMBl TPAHCIOPTHOM HHOPACTPYKTYyphl yMHOU (haOpuxu.
Kubepduznueckue cucteMbl MPOU3BOICTBEHHOTO KOHTPOJIS.
Tema 6.3. MynbTHarenTHass cpena  KubepHU3nIecKoro
dposoro npousocTBa Unayctpuu 4.0.

Kubepdusndeckas cucremMa Kak areHT MyJIbTHATEHTHOU CPEeJIbI.
MynbTHareHTHas cpeaa IUGPOBOro MPOU3BOACTBA. TOMOIOTUH
K®C B coctaBe ymnoit ¢padbpuxu Uuaycrpuu 4.0.

Tema 6.4. DIEKTPOHHBIN JOKYMEHTOOOOPOT KHOEep(hH3nIecKoro
npousBojAcTBa. lludpossie ¢dopmbl  ommcaHUS  OOBEKTOB
Nuanyctpun  4.0.  HMHPOpMaIIMOHHO-TEIEKOMMYHHUKAITMOHHAS
cpena mudpoBor (padbpuku u ymHou (adbpukun Mugycrpuun 4.0.
KinueHnt-cepBepHble TEXHOJOTMM Ha npeanpusatusx WMuaycrpuun
4.0. O6naunas MHPPACTPYKTypa KaK CEPBUC ISl MIPOU3BOJICTBA
WNunycrpun 4.0.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUSL
TeMmbl pakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHATHs U UX TPYJ0EMKOCTh

3 anx Ne
Dopmsbl .
Ne Tembl mpakTHUECKUX DAKTICOKIX TpynoeMKoCTh, |MpakTUYECKOM | pa3iena
/11 3aHATHI p o (qac) MOJATOTOBKH, | JACIUII
3aHSATUH
(dac) JINHBI
Cemectp 7
1 | Usmepurens KOMITHIOTEPHOE 4 2 2
JUTMTETTFHOCTA HMMITYJIbCa | MOJETUPOBAHUE
Ha Oaze
IIPOrpaMMHUPYEMOT0




JIOTUYCCKOI'O MOI[yJIH
LOGO! Siemens

W3mepurens nepuona
CJIEOBaHMs UMITYJIbCOB
Ha 0aze
IIPOrPaMMHUPYEMOTO

JIOTUYECCKOI'O MOI[}IJ'ISI
LOGO! Siemens

KOMITBIOTEPHOE
MO/JICIIUPOBAHUE

VYnpasnenue
SJICKTPOABUTATCIIEM
IIOCTOSIHHOTO TOKAa
MOCPECTBOM
[IpOrpaMMHUPYEMOTO
JIOTUYCCKOT0 MOYJIA
LOGOQO! Siemens

KOMITBIOTEPHOE
MO/JICIUPOBAHUE

praBJ‘IeHI/Ie nraroBbIM
SJICKTPOABUTATCIIEM
nocpeaACTBOM
IIPOrpaMMHUPYEMOTO
JIOTUYCCKOTO0 MOYJIA
LOGO! Siemens

KOMITBIOTEPHOE
MOJICTTHPOBAHKE

Nzydenne 6a30BbIX
JIOTUYECKUX U
CHEIHANbHBIX QYHKIUI
MIPOTPaMMHUPYEMBIX
JIOTUYECKUX MOJTyJIeH
Siemens LOGO B cpene
LOGO! Soft Comfort

KOMITBIOTEPHOE
MOJICTTHPOBaHKE

Pa3zpaboTka ycTpoiicTBa
JIOTHYECKOTO
yopaBiieHus Ha 0aze
MPOrPaMMHUPYEMOTO
JIOTHYECKOTO MOJTY IS
LOGO! Siemens

KOMITBIOTEPHOE
MO/JICIIUPOBAHUE

Pa3paboTka mpoekra
YCTPOWCTBA YIIPaBICHUS
CBETOTEXHHUYECKHUM
obopynoBaHueM Ha 0aze
MOJIYJISI IPOMBIIIITIEHHON
aBTOMaTHU3allu

KOMIIBIOTCPHOC
MOACIIMPOBAHUC

Pa3paboTka mpoekra
YCTPOWCTBA yIIPaBICHUS
ANEKTPOTEXHUUECKUM
MIPOMBIIIICHHBIM
000py1I0BaHHEM

Ha OCHOBE MOJYJIs
LOGO! Siemens

KOMIIBIOTCPHOC
MOACIIMPOBAHUC

Bcero

34

17

4.4. JlabopatopHble 3aHATHS
TeMbl 1a0OpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh PUBEIEHBI B TaOIHIIE 6.




Tabnuua 6 — JlabopaTopHble 3aHATHSI U UX TPYJIOEMKOCTb

N3 Hux Ne
e HaumeHoBaH#ue 1a00paTOpHBIX pabOT TpynoeMKOCTS, | MPaKTHECKOH | pasyiera
/1 (dac) MOJTOTOBKH, | TUCIIMII
(dac) JIVMHBI
Cemectp 7
1 | MBydyenue cpensl pa3paboTuymka IH(POBHIX 2 1 1
¢dbynkroHanbHbIX 010Kk0B Ha [1IJIMC Quartus
2 | Pa3paboTka KOMOMHAIIMOHHOTO YCTPOHCTBA 3 1
Ha ocHoBe [IJIMC B cpene Quartus
3 | Pa3pabotka CUeTUYHKA c 3aJIaHHBIM 3 1 1
OCHOBaHHEM cueTa Ha T-Tpurrepax B cpeie
Quartus
4 | Pa3pabotka CUEeTUYHKA C 3aJaHHBIM 3 1 1
ocHOoBaHMEM cyeta Ha JK- tpurrepax B cpene
Quartus
5 | Pa3paboTtka hopMupoBaTesss UMITYIbCHOM 3 1 1
MOCIIEA0BATEIHHOCTH C 33JaHHBIMU
CBOWCTBaMH
6 | Pa3paboTka MOIyJIsS CHETHOTO YCTPOWCTBA C 3 1 1
3aJJaHHBIM AJITOPUTMOM pabOThI, B Cpelie
Quartus
Bcero 17 8

4.5. KypcoBoe NMpoeKTHpOBaHUE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI

Y4eOHBIM IIaHOM HE MPETYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJarOIIXCs
Buiel camocTosITeNIbHOM pabOTHI U €€ TPYAOSMKOCTh MPUBEICHBI B Tabuuiie 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON PaOOTHI M €€ TPYI0EMKOCTh

. Bcero, | Cemectp 7,
Buna camocrositenpHOM paboThI
yac qac
1 2 3
N3yuenne TeopeTnueckoro Marepuaina
37 37
quctumiuHsel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepata (P)
[TonroToBka K TeKyuemMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jomamaee 3aganue (/13)
KonTponbuble pabotsl 3a0uHUKOB (KP3)
IToaroroBka K poOMeKyTOYHON 10 10
atrecrauuu (ITA)
Bcero: 67 67

5. Tlepedenp yueOHO-METOAMIECKOTO 00ECIICUCHUS

JUISL CAMOCTOSTEIIEHONW PabOoThl 00yUaIOMIMXCS 10 TUCIUIUTMHE (MOJYIIIO)

Y4yeOHO-METOANYECKNE MaTepUalibl JJII CaMOCTOATEILHON pabOThl OOYyYalOImMXCsl YKa3aHbl B
o.a. 7-11.




6. IlepedyeHb nmeyaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUI
[lepeyeHb nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBEICH B TaOIHIIE §.
Ta6mmia 8— IlepeueHp MeYaTHBIX U JICKTPOHHBIX YUCOHBIX U3aHUN

Komuectso
SK3EMILTPOB B
Ugll_ﬂq)p/ bubnuorpaduyeckas ccpuika 6I/I6JII/IOTP;K€
azapec
(Kpome ANIeKTPOHHBIX
HK3EMILISIPOB)

004.31(075)/Y217. [Hudposas cxeMoTexHuKa: yueOHOe Tocooune/ 80

E. I1. YrproMoB. - 2-¢ u3n., nepepad. u Jo1. -

CII6.: BXB - IlerepOypr, 2007. - 782¢
621.38(075)/0-60 AHaznoroBas ¥ u(ppoBast ICKTPOHUKA: TTOTHBIH 67

Kypc : yueonuk / l0. ®. Onamuuii, O. I1.T nynkus,

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

muHus - TenekoMm, 2005. - 768 c.
http://e.lanbook.com/ | Asepucukos, O.E. CxeMoTexHHKa: anmapaTypa
book/4141 U TIPOTPaMMBL. [ DNEKTPOHHBIN pecypc] —

OnekrtpoH. nad. — M. : IMK Ilpecc, 2012. —

588 c.
https://znanium.com/c | Turue, V. [TonynpoBOIHMUKOBAs CXeMOTEXHHUKA.
atalog/document?id= | Towm II [Daekrponnsiii pecype] / Y. Turne, K.
1 [llenk; ITep. ¢ Hem - 12-e u3n. - Mockaa : JIMK
80301 ITpecc : Tomdka, 2009. - 942 c.
004 C 92 Cxemorexnuka 9BM. UMurannonnoe 80

MOJICTTUPOBAHUE OMIEPAIIMOHHBIX JIEMEHTOB :
METOJIMICCKUE YKA3aHUS K BBITIOJTHCHHUIO
naboparopueix padot. / C.-IletepO. roc. yH-T
a’poKocM. pudbopocTpoenus ; coct.: O. U.
Kypcanos, A. A. Ky3nenona, A. B. AkceHOB. -
CIIo. : U3n-Bo I'YAIIL 2015

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

ba6uu, H.I1. OcHoBBI IM(PPOBOI CXEMOTEXHUKU:
YuebHoe nocobu [Dnekrponnslit pecypce] / H.IL
babuu, N.A. )Kykos. — M. : IMK Ilpecc, 2010.
— 480 c.

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

Hemuposckuii, A.E. Dnektponuka : yueo.
nocobue / A.E. Hemuposckuii [u ap.] - M.:
Nudpa-Unxenepus, 2019. - 200 c.

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

Xappuc, II.M. Hudposas cxeMoTeXHUKA U
apxurtektypa kommnstorepa / J[.M. Xappuc, C.JL
Xappuc ; ep. ¢ auri. Imagination Technologies.
- M.: IMK Tlpecc, 2018. - 792 ¢

7. TlepedeHb dMEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEJIEKOMMYHUKAITMOHHON ceTn «IHTepHeT»




[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEICKOMMYHUKAIMOHHONH ceTn «VHTepHET», HEOOXOAWMBIX [UIi OCBOCHHUS JUCIHIUINHBI
npuBezieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BaTEIBHBIX PECYpPcoB HH(POpPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepueT»
URL anpec HaumeHnoBanue

https://kpfu.ru/staff_files/F | Axaypun A./l., FOcynos K.M., Komue A.A. OCHOBbI
1473892315/0Osnovy_rabot | PABOTBI B CPEJE QUARTUS II. — Kazaus: KOV, 2017. — 49c¢.
y_v_srede_Quartus_I1.pdf

8. IlepeyeHp MHPOPMAIMOHHBIX TEXHOIOTHA
8.1. [lepeyenp mpOrpaMMHOrO O0OECHEUEHUs,, HCIOIB3YEMOr0 IPH OCYIIECTBICHUU
00pa30BaTENILHOrO IpoIiecca 0 AUCLUILINHE.
[lepeyenp ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadbnue 10.

Tabmuna 10— [TepedeHs mporpaMMHOT0 00eCIIeUeHUS

Ne /it HanmenoBanue
1 Quartus Prime software Lite edition. loctynen ajist 3arpy3ku
//URL.: http://dl.altera.com/?edition=lite
2 CBoOoaHO pacnpocTpansembiii mporpammusiii mpoaykr LOGO! Soft Comfort
koniepHa Siemens GmbH. // URL.: http://w3.siemens.com/mcms/programmable-logic-
controller/en/logic-module-logo/demo-software/Pages/Default.aspx

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIEHIH 00pa30BaTENILHOTO MpOoIiecca Mo AUCIHUIITHHE

[lepeyenbp WCTONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabauna 11— IlepeueHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuabHO-TEXHUYECKas Oa3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Uil  OCYIIECTBIICHUS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUILUINHE, IPeCTaBieH B Tabnunel2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOMN 0a3bI (TIpu HEOOXOTUMOCTH )

MynbpTUMeANITHAS JTEKIIMOHHAS ayAUTOPHUS

KomnberorepHslii kiace

10. OueHouHsble cpeacTBa AJIs MPOBEICHHS TPOMEXYTOUHOM aTTeCTalluK
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI TPOBEACHUS TMPOMEXKYTOYHOH aTTECTAINH
oOy4aromuxcs Mo AUCUUIUIMHE MpUBeAeH B Tadbnuue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEACTB JUIsl IPOBEACHUS IPOMEXKYTOUYHOM aTTeCTallui

Bua npomMexyTOUHOM arTecTauuu [IepeueHb OLIEHOYHBIX CPENICTB

DK3aMeH Cnucok BOIPOCOB K AK3aMEHY;




‘ TecTsl.

10.2. B kauecTBe KpUTEPUEB OLEHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMITCTEHIIMH OOyJaromiMucs TpUMeHseTcsl 5-0aiTbHas MIKaja OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas npuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIB30BATHCS

100-0ampHass  mKaia

MOJYJIbHO-PEUTUHIOBOIl ~ cHCTeMbl ~ YHHUBEpPCUTETa,  IpaBHiIa

HCIIOJIb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETCHIUH

OreHKa KOMITETEHIINU

5-0amuteHas mIKama

XapakTreprcTuKa cOpMUPOBAHHBIX KOMITIETEHIINI

«OTIIMYHO»
(GaYTCHO»

— 00yYaIOIIHIACS TTyOOKO M BCECTOPOHHE YCBOWJI IIPOTPAMMHBIN MaTepHaI,

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3JIaracr;

— ONMUpasCh Ha 3HAHUS OCHOBHOW M JOIOJIHUTEIBHOW JIUTEPATYPHI,
TECHO MPHUBS3bIBAECT YCBOCHHBIC HAYyYHBIC MMOJIOKEHUS C MPAKTHUCCKOM
JCSITeIbHOCTBIO HAIIPABJICHHUS;

— yMeJIo 00OCHOBBIBAET ¥ apTyMEHTUPYET BBIIIBUTACMbIC UM HJICH;

— JleJ1aeT BBIBOALI M 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIENMAaIN3UPOBAHHBIX TOHSITHH.

«XOpOLLIO»
«3a4TEHO»

— 00yYaIOIIMIACS TBEPIIO YCBOWI IMPOrPaMMHBIA Marepual, TPaMOTHO H TIO
CYILIECTBY M3JIaraeT ero, OMUPasich Ha 3HAHKSI OCHOBHOM JIUTEPATYphL;

— HE JIOMYCKAeT CYIMIECTBEHHBIX HETOYHOCTEIH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHHS C TIPAKTHYECKON JCSITEIHLHOCTHIO
HaTPaBIICHUS;

— apryMEHTUpPYEeT Hay4YHbIC MOJIOKEHUS;

— JleJIaeT BBIBOALI M 000OIIECHHS;

— BJIAJCCT CUCTEMOM CIICIMAIM3UPOBAHHBIX OHITHH.

«yJOBJIETBOPUTEIILHOY
«3aUTEHO»

— 00yyYaroIuiics yCBOWJI TOJBKO OCHOBHOM IPOrpaMMHBIM Marepuai, IO
CYLLIECTBY M3JIAracT €ro, ONMpasich Ha 3HaHKS TOJIBKO OCHOBHOM JINTEPATYPBI,
— JIOIyCKaeT HEeCYIIECTBEHHBIE OMNOKH U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHUS B TMPAKTUYECKOM NPUMEHEHUW 3HAHHM
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayUHBIE MMOJI0KECHHUS,

— 3arpyaHsIeTcs B (GOPMYJIUPOBAHUHN BBIBOJOB M 00O0IIEHHUI;

— YaCTHUYHO BJIAACET CUCTEMON CIEIMaIN3UPOBAHHBIX HOHSITHIA.

«HCYIOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— 00yyYaroIMiACs He YCBOMJI 3HAUUTEIbHOM YacTH IMPOrPaMMHOI0 MaTepuaa;
— IONyCKaeT  CYLIECTBEHHbIE  OMMOKM UM  HETOYHOCTH  IpH
paccMOTpeHHH Npo0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B IPAKTUUECKOM IPUMEHEHNUHN 3HAHUM;

— HEe MOXET apryMEHTHPOBATh HAYUYHbIE MOJIOKEHUS;

— He (OPMYJIUPYET BBIBOJOB M 0000IICHHUH.

10.3. TunoBbIie KOHTPOJIBHBIE 3aaHUS WIN MHBIE MaTEPUAIIBL.
Bomnpocs! (3agaun) U1 s5K3aMeHa MpeicTaBlieHs! B Tadmuie 15.

Ta6nuia 15 — Borpocs! (3a1aun) 115 9K3aMeHa

Ne /i [Tepeuens BompocoB (3a1a4) ajst SK3aMeHa Koz
WHAMKATOpa

1 [IporpamMmMupyemsble TOTHYECKHE HHTETPAIbHBIE CXEMBI [IK-1.3.1
(IVTUC): HomeHknaTypa GyHKIIMOHATbHBIE BO3MOKHOCTH,
METOJ0JI0T s Pa3pabOTKU YCTPOMCTB Ha UX OCHOBE.

2 Pazpabotka yHKIIMOHAIBHBIX y3710B Ha ocHoBe [1JINC: IIK-1.V.1
JIOTHYECKUE CXEMBI.

3 Pa3paboTtka pyHKIIMOHAIBHEIX y3710B Ha ocHOBe [TJINC: IK-1.V.1
CUETYMKH C 33/IaHHBIM OCHOBAaHUEM cyeTa Ha ocHoBe T-




TPUITEPOB.

4 Pazpabotka pyHKIIMOHAIBHBIX y3710B Ha ocHoBe I1JINC: IIK-1.V.1
CYETYHKH C 33JJaHHBIM OCHOBAaHHMEM cueTa Ha OCHOBe JK-
TPUITEPOB.
5 Pa3pabotka pyHKIIMOHAIBHEIX y3710B Ha ocHOBe [TJINC: IK-1.V.1
TeHEepaTOPhl UMITYJIbCHBIX TTOCIIEA0BATEIBHOCTEH C
3aJJaHHBIMH XapaKTePUCTHKAMH.
6 IToMex0ycTONYMBOCTD JIMHUN CBS3U IK-1.3.1
IK-1.V¥.1
7 OcHOBHbIE BUbl MUKPOCXEM cOBpeMeHHbIX O3Y [1K-1.3.1
8 ApxutekTypbl npeoopazonareineii ganabix. AL Tlpumepsr. | TTIK-1.3.1
9 Apxurektypsl npeodpazoateneii ganabiX. LHAIL Tlpumepst. | TIK-1.3.1
10 XapaktepucTuku npeodpazosateneit nanubix (AL u ITAIT) | TTIK-1.3.1
11 WuTepdeiicol npeodpazoatenet ganubix (AL u ITATIT) MIK-1.3.1
12 MerTobl IPOEKTUPOBaHMS annapaTypbl coopa U 00paboTKU IIK-1.3.1
JTAHHBIX IK-1.¥.1
ITK-1.B.1
13 OnuonpoBoanklid nHTEpdeiic [-Wire. IK-1.3.1
IK-1.¥.1
14 Hutepdeiic mocnenoBarensHoro mopra SPI IK-1.3.1
IK-1.¥.1
15 Hutepdeiicet RS-232 u RS-485 IK-1.3.1
MK-1.¥.1
16 HuskoBonbTHas auddepeHnmanpHas nepeaada CUrHaaoB IK-1.3.1
LVDS. IK-1.¥.1
17 [Tpunnun noctpoenus u padotsl AL mocienoBarebHBIX IK-1.V.1
pUOIMKEHU N
18 O06o011eHHas CTPYKTypa U PyHKIHMOHAIbHBIE BO3MOKHOCTH IK-1.3.1
MoayJier mpomMbiniuieHHoN aBToMatu3aruu LOGO! Siemens. IK-1.V¥.1
19 CranzapTHbIe CXEMBbI BKIIIOYEHHUS. JIOTHUECKUX MOJTyJIeH
cemeiictea LOGO! Siemens
20 ITporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. ba3oBbie nornyeckue GyHKIIUH. [K-1.V.1
ITK-1.B.1
21 [TporpammupoBanue moxayiei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Criertnansubie ¢pyHkuuu. Peneiinbie IK-1.¥.1
OJIOKH. IIK-1.B.1
22 [TporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnienmanbhpie GpyHKIHH. TaiMephl. IK-1.V¥.1
IMK-1.B.1
23 [TporpammupoBanue moayiei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Criertnansubie ¢yHKuuu. CUETINKH. IK-1.¥.1
IIK-1.B.1
24 [TporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnenmasibabie GyHKIH. YacTOTHBIN TIK-1.V.1
KOMIIapaTop. IIK-1.B.1
25 [Tporpamm upoBanue moaynei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnennasibapie pynkmuu. Aranoroeid | [1K-1.V.1
KOMIapaTop. I1K-1.B.1
26 [TporpammupoBanue moxayiei Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Ciennanpable QyHKITUH. IK-1.V.1




VYipasisieMblil TEHEPATOP JIMHEHHO U3MEHSIOLIEroCs IIK-1.B.1
HANpPSHKEHUS.

27 [TporpammupoBanue moayneit Siemens LOGO B cpene IK-1.3.1
LOGO! Soft Comfort. Cnenmanbusie ¢pyukmun. [11- TIK-1.V.1
pETyIATOp. I1K-1.B.1

28 ITpeoOpa3zoBarenu ypoBHeEl IIU(PPOBBIX CUTHAIIOB. IIK-1.3.1
CxeMoTexHHKa mmpeoOpa3oBaresniel ypoBHei Ha Tpansucrtopax | [1IK-1.V.1

29 IIpeoOpa3zoBarenu ypoBHEH IU(PPOBBIX CUTHAIIOB. IIK-1.3.1
CxeMoTexHnKa TpaHchOpMaTOPHBIX MTpeoOpazoBarenen IK-1.¥.1
YPOBHEU

30 AHanu3 QyHKIIMOHUPOBAHUS TpaHCHOpMATOPHOU IK-1.3.1
rajbBaHUYECKOU [IK-1.¥.1
Pa3Bs3KH IIPH Iepeiaue NMITYJIbCHBIX CUTHAJIOB

31 WnTtepoeiic “TokoBas netis” IIK-1.3.1

IK-1.V¥.1

32 [Mpunuun quaamuyeckor nuaukanuu. [logkmouenue TIK-1.3.1
MHOT'OPa3psTHOTO CEMUCErMEHTHOTO ItudpoBoro uaankaropa | I[MK-1.V.1
K IM(PPOBBIM U MUKPOIIPOLIECCOPHBIM YCTPOHCTBAM

33 AndasutHo-11InppoBbIe U Tpaduueckue JKK-uHIUKaTOPHI IK-1.3.1
¢upm. Uurepdeiic koutpomnepa rpaduueckux KK- [IK-1.Y.1
UHINKATOPOB.

Bomnpocsr (3amaun) ais 3adera / qmudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Kon
Ne i/t [Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3auera HHMKATOPA
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Ilepeyenp TeMm [UIs KypCOBOTO IPOEKTUPOBAHUS/BBIOJHEHUS KypCOBOH pabOThI
npeJicTaBieHbl B Tadnuie 17.
Tabnuua 17 — IlepeueHb TeM JJisi KYPCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHHUS! KypCOBOM paboThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBITIOITHEHUS

Ne mi/m N
KYPCOBO# paboThI
Y4eOHbBIM IUIAHOM HE MPEYCMOTPEHO
Bonpockl s mpoBeleHUS TMPOMEXKYTOYHOH aTTeCTallid B BHJE TECTHPOBAHUS

npeJcTaBieHbl B Tabnuie 18.

Tabauna 18 — IlpuMepHblil nepeyeHb BOIIPOCOB JJIsl TECTOB

Ne
o/

IIpuMmepHBIii epedeHb BOIIPOCOB ISl TECTOB

HWHJIHMKATOpa

Kon

1 NHcTpyKuus: npoYnTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
YcTaHoBHUTE Ha3HAUEHHE PA3IUYHBIX (POPM MPEICTABICHHS
JOrMyecKuX QYHKUMHN A7 pa3pabOTKH KOMOWHAIIMOHHBIX CXEM.

Popma

Haznaueunue

1. Tabnuua uctuaHoctu | A. Ilpeacrasisier GyHKIMIO anredpsl
JIOTUKH B (hOpPME JIOTHIECKON CYMMBI IIK-1.3.1

AJIEMEHTAPHBIX JIOTHUYECKUX
Mpou3BeIeHNH Habopa MepeMEHHBIX,
Ha KOTOPOM OHa paBHa €IMHHUIIC,
MIpUYEeM TMIEPEMEHHBIC, PABHBIE HYIIIO,
3aMMUCHIBAIOTCS] C HHBEPCHUEH.




2. JIN3bIOHKTUBHAS
HOpMaJsbHas Gopma B. YcranaBimBaeT COOTBETCTBHE
MEX/Ty BCEMHU BO3MOKHBIMH
Ha0OpaMU JIOTHYECKUX MTEPEMEHHBIX,
BXOJISIINX B JIOTHYECKYIO (QYHKIUIO, U
3HaYCHUSIMU QyHKIIUH B popMme

TaOIALIBL.
3. KoHBIOHKTHBHAA C. YcranaBiuBaeT COOTBETCTBUE
HOpMasbHas Gopma MEXy BCEMU BO3MOXHBIMU

HabOpaMH JIOTUYECKUX MTEPEMEHHBIX,
BXOJISIINX B JIOTHYECKYIO (DYHKIIUIO, U
3HaYCHUSIMU QYHKIIUH B popMme
OPSIMOYTOJIBHOM TaOMUIIBI, B KOTOPOH
PSAZOM PACTIOIOKEHHBIM KJIeTKam
COOTBETCTBYIOT COCE/IHUE

HaOOPBI BXOHBIX MIEPEMEHHBIX
(K0110B), @ B caMUX KJIE€TKaX 3alicaHbl
3HaYeHUs (PYHKIINH, ONPE/ICIICHHbIE
JUTSL 9TUX KOJIOB.

4. Kaprta Kapno D. [IpencraBnsier GyHKIHIO anreOps
JIOTHKH B (hOpMe JIOTHIECKOTO
MIPOU3BEICHUS IIEMEHTAPHBIX
JIOTUYECKUX CyMM Habopa
MEPEeMEHHBIX, HA KOTOPOM OHa paBHA
HYJTIO, IPUYEM TIepEMEHHbBIC, PABHBIE
eIMHMUIIE, 3aIUChIBAIOTCS C
UHBEPCHEH.

K kaxnoii mo3uumnu, 1aHHOM B JIEBOM CTO0JI011e, OA0epuTe
COOTBETCTBYIOIIYI0 MO3UIMIO B MPABOM CTOJI0IE
IIpaBuabHblii oTBeT: 1-B, 2-A, 3-D u 4-C.

HNHCTPpYKIMA: NPOYUTANTE TEKCT H YCTAHOBUTE
10CJIeJ0BATEIbHOCTb.

PaccraBpTe 3Tamnsl pa3paboTKH petakcalliOHHOTO TeHepaTopa
curHasia tTuna mMeasap Ha OV B npaBUIIbHON TOCIIEIOBATEIBHOCTH.
A. Pacuér nepuosa cien0BaHus HMITYJIbCOB.

B. Bri6op xoadduruenTa neneHrs BEIXOAHOTO HAPSHKEHUS IS
HeuHBepTupytomero Bxoaa OVY.

C. Pacuér nenurtens BBIXOJAHOTO HAPSHKEHUS IS
HenHBepTupytomero Bxoaa OVY.

D. TectupoBanue cxemsl ¢ nomouisio SPICE monenupoBanus.

3anumnTe COOTBETCTBYIOIIYIO MOC/I€10BATEIbLHOCTH OYKB CJieBa
HATNPaBo.
IpaBuabHblii oTBeT: B, A, C, D.

HNHCTpyKIMA: NPOYUTANITE TEKCT, BbIOEPUTE NPABUIbHBIN 0TBET
U 3alMIINTE apryMeHThl, 000CHOBbIBAIOIIME BLIOOP OTBETA

BeiOepure W3 HWKENEPEUYHCICHHBIX  KOMIIOHEHT,  KOTOPBIH
WCTIONIb3YeTCST Ui (DUIBTPAIlMd  BBICOKOYACTOTHBIX IITyMOB B
aHaJIOTOBBIX CXEMaX.

A. Konpnencarop.

B. Pesucrop.




C. Tpanzucrop.
D. UHAyKTUBHOCTS.

IpaBuabHblii oTBeT: A. KoHaeHcaTop.

Nucrpykuusi: IlpounTaiite TekceT, BbiOepuTe NpPaBHJIbHbIE
BAPHAHTHI OTBETA M 3aNMIIUTE apryMeHTbl, 000CHOBbIBAIOIHE
BbIOOp O0TBETOB

Ilepeuuncanre napaMeTpsl, KOTOPHIE OMPEACISIOT OBICTPOACHCTBUE
U (pPOBOTO JOTUIYECKOTO AIEMEHTA

A. Bpems nepexio4eHusl.

B. IloTpebsiemast MOIIIHOCTb.

C. BxoaHas 1 BRIXOQHAS €MKOCTb.

D. BrixogHoe cOnpoTUBIICHHE.

IpaBuiabublii oTtBeT: A. Bpems nepexmtouenusi, C. Bxoanas u
BBIXOAHAs1 eMKOCTh. D. BpIXOIHOE CONTPOTUBIICHHE

HNHCTpYKIMSA: NPOYUTANTE TEKCT U 3aNIMIINTE Pa3BEPHYTHIN
000CHOBAHHbBIN 0TBET

Jlornueckue ypoBHHU B IUGPOBBIX CXeMax - 3TO. ..

IIpaBU/IBLHBIN OTBET: JOTUYECKUE YPOBHU — 3TO COCTOSIHUSA
HanpspKeHus, peactasisitontue jorunaeckue 0 u 1. OOpIYHO HU3KHIA
ypoBeHb HanpsbkeHus (Harpumep, 0 B) npeacrasisier norndeckuii 0,
a BBICOKUI YpOBEHb HalnpsikeHus (Hanpumep, 5 B) npencrasnser
JIOTUYECKYO 1.

HNucTpykuus: npounTaiTe TEKCT M YCTAHOBUTE COOTBETCTBHE.
Bribepute 351eMeHTHI JUIs peanu3auuu GyHKIUN

PyHKIUA DnemeHT(bl)
1.JIor. WJIN nas1 0 A. NAND
2. Jlor. U mnnsa O

B. NOR
3.UuBeprop st 0 unu 1

C. XOR +1
4.~((AvB)&C) D. AND+OR+NOT

K ka:xnoii no3unum, 1aHHOM B JIEBOM €TO0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYI0 MO3UIMIO B PABOM CTOJIOIE
IIpaBuabHblii oTBeT: 1-A, 2-B, 3- C, 4-D.

HHCcTpyKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
NOCJIeI0BATE/ILHOCTD.

PaccTaBbTe 3Tambl pa3pabOTKH MapaMeTpUYecKoro cTabmin3aropa.
A. Pacuér Heo0X0JMMOTr0 BXOTHOTO HATIPSKEHMSL.

B. BeiGop cTaOuauTpoHa Mo CpaBOYHHKY.

C. IlpoBepka mpaBMIIBHOCTH BBIOOpA peskuMa paboThl CTaOMINTPOHA
B CXeMe cTabuiIn3aTopa HanpsHKEHUs.

D. Pacuér conpoTuBneHus 6amiacTHOTO PE3UCTOpA.

3anuuuTe COOTBETCTBYKWINYIO MOCIEI0BATEIHLHOCTh OYKB CJIeBa
HANpaBo

IK-1.V.1




IIpaBuabHblii oTBeT: B, A, D, C.

HNHCTpYyKIMA: MPOYUTANITE TEKCT, BbIOEPUTE NPABUJIbHBIN 0TBET
U 3alMIIUTEe apryMeHThl, 000CHOBbIBaIOLIIME BHIOOP OTBETA

3HaueHUEe BXOJHOTO COMPOTHBIIEHHUS, KOTOPOE MPEANOYTUTEIHHO
JUIST  MUHHMH3AIMM ~ BJIMSHHUS ~ HW3MEPUTEIBHOrO Mmpubopa Ha
TECTUPYEMYIO CXEMY.

A. BpICOKO€ BXOJJTHOE COITPOTUBJICHUE

B. Huzkoe BXogHOE COMPOTUBIIEHUE

C. ComnpoTHBieHHE, pABHOE CONMPOTUBICHUIO CXEMBbI

D. BxoaHoe conpoTHBIIeHHE HE UMEET 3HaYCHUS

IIpaBwibHbIi 0TBET: A. BhICOKOE BXOJHOE CONPOTUBJIEHUE

HNucrpykuus: IIpounTaiite TeKcT, BbiOepuTe NPaBUIbHbIC
BAPHMAHTBI 0TBETA U 3aNMIINTE APT'YMEHThI, 000CHOBBIBAIOIIHE
BbIOOP OTBETOB.

Bribepute 31€eMEHTBI, KOTOpPbIE MOTYT OBITH HCIIOJIB30BAHBI IS
BPEMEHHOI'0 XpaHECHHUS JTAHHBIX B IIU(POBBIX CXeMax

A. Konpgencarop.

B. duon.

C. Tpurrep.

D. UHAyKTUBHOCTS.

Ipasuiabhblii oTBeT: A. Kongencarop, C. Tpurrep

10

HNHCTpYKIMA: NPOYMTANTE TEKCT U 3aNMIINTE PA3BEPHYTHIM
000CHOBAHHBIN 0TBET

Bpewmst Be16opku u yaep:xanus B ALIIT — 3to

IIpaBuabHBIH 0TBET: BpeMs BBIOOPKH U yaepkanus B AL[IT — sto
BpeMsi, HEOOXO0IMMOE ISl 3aXBaTa U yJIep>KaHHsl aHAJIOIOBOTO
CUTHaJIa Ha BXOJIe Ilepe]] ero npeodpa3oBaHueM B iudpoBoi hopmar.

11

NHCTpyKIMA: NPOUYNTANTE TEKCT U YCTAHOBUTE COOTBETCTBHE.
Tunel TuarpaMm ¥ UX Ha3HAYCHHE MPU TpaPUIeCKOM
MPE/ICTABJICHUH JIAHHBIX.

Tun nuarpaMmsl Hasznauenue

1. Kpyrosas A. Tloka3pIBaeT 3aBUCMOCTb OJTHOM
BEJIMYUHBI OT APYTOH.
2. I'paduk B. OTpaxkaet cOOTHOIIEHUE YaCTEH U
LIEJIOTO.
3. I'mcrorpamma C. Iloka3sIBaeT BKIaT OTAEIBLHBIX
4acTel B CYMMY.
4. SlpycHas D. IToka3biBaeT U3BMEHEHHUE TAHHBIX B
HEKOTOPOM MHTEpBAJIE.
K kaxnoii mo3uumuu, 1aHHOM B JIEBOM CTO0JI011e, OA0epuTe
COOTBETCTBYHIOILYIO MO3UI[UIO B IPAaBOM CTOJI0LE

[IpaswibHbIH oTBeT: 1-B, 2-A, 3-D, 4-C.

12

HMHcTpyKuus: npoynTaiTe TEKCT M YCTAHOBHUTE
NOCJIeI0BATEILHOCTD.

Co3naHue nuarpamMmsl pH rpauyeckoM MpeacTaBIeHuN
Pe3yNbTaToOB pacy€Ta AMEKTPOHHBIX YCTPOICTB C UCIIOJI30BAHUEM
TaOJMYHBIX POLIECCOPOB BKIIOYALT:

[1IK-1.B.1




A. Bp16op Tuna quarpaMmesl.

B. Brinenenue 00acTi JaHHBIX.
C. IlocTpoeHne auarpaMmsl.

D. ®opmatupoBanue quarpaMmabl.

3anummnTe COOTBETCTBYIOUIYIO MOC/I€10BAaTeIbHOCTH OYKB cJieBa
HATNIPaBo

[TpasuibHeli otBeT: B, A, C, D.

13 HHCcTpyKIMSA: MPOYUTANTE TEKCT, BbIOEPUTE NMPABUJILHbIA 0TBET
U 3aIUIIUTE APryMEHThI, 000CHOBBIBAKOIIHE BHIOOP 0TBETA
BriGepute tin rpaduka, 0OBIYHO MCIOIB3YEMOI0 JUIsl OTOOpaKEeHHUS
3aBUCHUMOCTH CUTHAJIa OT BPEMEHHU.

A. Jluneinsbli rpaduk.

B. I'ucrorpamma.

C. CnekTporpamma.

D. IlonspHas nuarpamma.

IpaBuibHblii oTBeT: A. JIuHelHbIH rpadux

14 HNucrpykuus: [IpounTaiiTe TeKCT, BbIOEpPHTE MPABUIbHbIE
BAPHUAHTHI 0TBETA M 3aNMIINTE APTYMEHTbI, 000CHOBBIBAIOIIINE
BbIOOP OTBETOB

DJIeMEHTBl HEOOXOIMMBbIE I BKIIOYECHHS B TaOIUIly  JUIs
HarJIIJHOTO MIPE/ICTABIEHUS PE3yIbTaTOB U3MEPEHUI
A. Ha3BaHue nzmepsieMoro napamerpa.
B. Enununsl usmepenus.
C. IlorpemHocTs U3MEPEHUN.
D. Ccpuika Ha HCTIONIb3yeMoe 000py0BaHHE.
IIpaBuabHbli oTBeT: A. Ha3BaHue usmepsiemoro mnapamertpa, B.
Enununel nzmepenus, C. [orpemHocTs M3MEpEeHUN.
15 HNHCTpYKIMA: NPOYMTANTE TEKCT U 3aNMIINTE PA3BEPHYTHIM

000CHOBAHHLIN OTBET

Paspsannocts nugposoro curnana B AL onpenenser. ..

IIpaBuibHBIH OTBeT. pa3pagHOCTh LudpoBoro curHaia B AL
OIpezAeseT KOJIMYECTBO YPOBHEW KBaHTOBaHHUsS, Hampumep, Ais 8-
paspsannoro ALII ato 256 ypoBHei.

Kiroun npaBHIIBHBIX OTBETOB pa3MelleHbl B priiokeHuu K PI1/I.

CucreMa OLleHUBAaHUS TECTOBBIX 3aJaHni

Ne VYkazaHus 110 OLICHUBAHUIO Pesynbrat onieHnBanus (6asuibl, MOMyYCHHbIE
3a BBINIOJIHEHHE \ XapaKTepUCTUKA
MIPaBUIILHOCTH OTBETA)

1 3ajaHue 3aKphITOro THUIIA HA [TonHOE coBMaieHNnEe ¢ BEPHBIM OTBETOM

YCTAHOBJICHUC COOTBCTCTBUA CUUTACTCS
BCPHBIM, €CJIM YCTAHOBJICHBI BCC

onieHuBaercs 1 6amiom, HEBEpHBIN OTBET WM
ero orcyrcrBue — 0 6amwioB (1100




COOTBETCTBUS (ITO3UIIMU U3 OJTHOTO YKa3bIBaCTCS «BEPHO» \ KHEBEPHOY)
cTosI0Ia BEPHO COMOCTAaBIIEHBI €
MO3UIUSIMU IPYTOTO CTOJIOINA)

2 3aaHue 3aKpBITOrO THIIA Ha [TomHOE coBNaieHue ¢ BEPHBIM OTBETOM
YCTaHOBIICHHE TTOCIIEIOBATEIHLHOCTH onieHUBaeTcs | Oaymiom, eciy JOMyIICHbI
CUNTAETCsl BEPHBIM, €CIIU MPaBUIIBHO OLIMOKM MK OTBET OTCYTCTBYeT — () OaioB
yKa3aHa BCsI [TOCIICI0BATEALHOCTh HU(BP | (JTMOO0 yKa3bIBAETCSA «BEPHO» \ «HEBEPHOM)

3 3amaHre KOMOMHUPOBAHHOTO THUTIA C [TomHOE CcoBMajieHue ¢ BEPHBIM OTBETOM
BBIOOPOM OJIHOTO BEPHOTO OTBETA U3 ouieHuBaercs 1 6annom, HeBEpHBI OTBET WU
YeThIPEX MPEUI0KEHHBIX U ero orcyrctBue — 0 6amioB (1100
000CHOBaHHEM BBIOOPA CUUTACTCS YKa3bIBaCTCS «BEPHO» \ HEBEPHOY)
BEPHBIM, €CJIM MMPABUIILHO YKa3aHa nmudpa
U TIPUBE/IEHBI KOHKPETHBIE apIyMEHTHI,

HCII0JIb3YEMBIE ITPU BHIOOPE OTBETA

4 3aaHre KOMOMHUPOBAHHOTO TUIIA C [TonmHOE coBmaieHue ¢ BEPHBIM OTBETOM
BBIOOPOM HECKOJILKMX BAPHAHTOB OTBETA | OIEHMBAETCS | OaioM, eciiu Oy IIeHBI
13 NIPEJIOKEHHBIX U PAa3BEPHYTHIM OLIMOKU WIIM OTBET OTCYTCTBYeT — () OasoB
000CHOBaHHEM BbIOOpaA CUUTAETCS (7100 yKa3bIBaCTCS «BEPHO» \ KHEBEPHOY)
BEPHBIM, €CJIU MPABUIIBHO YKa3aHbI
U pbl U NPUBEIEHBI KOHKPETHBIE
apryMeHTBHI, HCII0JIb3yEeMble IPU BBIOOpE
OTBETOB

5 3aaHue OTKPBITOrO TUIA € pa3BepHYThIM | [IpaBUIIbHBIN OTBET 3a 3a/laHHE OLICHUBACTCSA
OTBETOM CUMTAETCS] BEPHBIM, €CJIM OTBET | B 3 OaJuta, eciiu JIOMyIeHa O/JHa OImoKa \
COBIIAJIAET C STAJIOHHBIM IO HETOYHOCTb \ OTBET NPaBHIBHBIH, HO HE
COJIEP’KaHUIO U TIOJTHOTE MOJIHBIN - 1 6ann, ecnu nomyuieHo 6omee 1

OIIMOKY \ OTBET HETIPaBUJIbHBIN \ OTBET
orcyTcTByeT — 0 0amioB (JInbO yKa3bIBaeTCs
«BEpHOY» \ «HEBEPHOY)

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaOIUXCS 3a09HON (hOPMBI
0o0y4eHwus1, mpecTaBiIeHbl B Tadmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PabOT

He npenycmotpeno

HHIWKATOPOB,

10.4. MeTtoauueckue  MaTepuabl,
XapaKTepPU3YIOIUX ATaIbl

olpeensoIue
dbopMUpOBaHUA KOMIETEHIIUH,

MpOUEAYPbl  OLECHHBAHUS

COACpIKATCA B

JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpYyHOIHUX MOPAJOK U MIPOUEAYypY
IPOBE/ICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHON aTTeCTalluu 00YyYaromuxcs
I'VAIL

11. Meronuyeckue ykazaHus A5l 00y4daroluXcs 10 OCBOSHUIO TUCIUTIIMHBI

11.1. Meroauveckue yKazaHusl Il OOYydYalOIIMXCS II0 OCBOEHHUIO JICKIIMOHHOTO
Marepuaia
OCHOBHOE Ha3HAYCHHE JICKIIMOHHOTO MaTepHaja — JIOTHYSCKH CTPOWHOE, CHUCTEMHOE,
NIyOOKOE M SICHOE H3JIOKCHHE ydeOHOoro marepuaia. Ha3HaueHue COBPEMEHHOH JICKIIMH B
paMKax JIUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYHTh BCIO MH(POPMAITUIO TI0 TEME, a B OCBOCHHH
(GyHIAMEHTAILHBIX TPOOJIEM  JTUCHUIUIMHBI,

MCTOOOB

HAay4YHOro II103HaHUA, HOBEHIIINX




JOCTIKEHUHN HAaydyHOW MbICIU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOOJOTHIECKYIO,
OpraHU3AIMOHHYI0 M MHGOPMAITMOHHYIO (yHKINH. JIEKIHs pacKphIBaeT MOHATHHHBIA ammapar
KOHKPETHOM 00JIacTH 3HaHUs, ¢€ IpOoOJIEMBI, JaeT IEIbHOE MPEJCTaBICHUE O JIMCIMILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[TnaHupyeMble pe3yJIbTaThl IPU OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepHaIa;

— TIOJIyYEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOJy4YEHHUE OMbITa TBOPUECKOM pabOThl COBMECTHO C MPEIOAaBaTENIeM;

— pa3BuTHE MNpOo(ecCHOHANBHO-IEIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIIBHOTO TBOPYECKOTO MBIIILJICHHUS.

— TOsIBJIEHHE HEOOXOAMMOTO HHTEPECA, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON PaOOTHI;

— TIOJy4YeHHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX PA3BUTHS HA OJIMKAMNIIINE TOIBL;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATh HMX B  Pa3IMYHBIX
bopmyIHpoBKax);

— TOJy4YeHUE TOYHOTO OHUMAHUS BCEX HEOOXOIUMBIX TEPMHUHOB U MIOHSATHH.

JIeKuMOHHBIA ~MaTepual MOXKET COMPOBOXKIATHCS JAEMOHCTpPAlMEM  ClaiiloB U
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuaja MpU MPOBEACHUM KOPOTKHX JUCKyCcCHUU 00
OCOOCHHOCTSIX MPUMEHEHHS OTJICIbHBIX TEMATHK 1O JUCITUTIINHE.

CTpyKTypa OpeaoCTaBACHHS ISKIIMOHHOT0 MaTepHaia.

— Ananums aktyanbHOCTH npobaembl. Onpenenenue TepMuHOB. [locTaHOBKA 3a1a4.

— AHanu3 CyUIeCTBYIOUIUX MOIX0/I0B K PEIICHUIO MTOCTaBICHHBIX 3a/1a4.

— Paccmotpenue pemennii mocTaBIeHHBIX 3a1a4 Ha KOHKPETHBIX MPUMEpax.

— AHanu3 TUMOBBIX OMIMOOK, BO3HHUKAIOIIMX IMPU PEIICHWH AaHAJIOTHMYHBIX 3a/a4d C
JIPYTHUMH UCXOTHBIMU JaHHBIMHU.

BbIBOIBI M pEKOMEHIalIUHU 110 UCIIOJIB30BAHUIO PACCMOTPEHHBIX METOJIOB
— OTBeTHI Ha BONPOCHI CITyIIATENEH.

11.2. MeTtoanueckue yka3zaHus Uit 00y4JaroMIMXcsl [0 YYaCTHIO B CEMUHApax

He npeaycmorpeHo yuyeOHBIM IJIAHOM 110 JJAHHOM JAUCITUILUIHHE

11.3. Metoauueckue ykazaHUs JUIsI OOyYarOLIMXCS MO MPOXOXKACHUIO MPAKTUYECKUX
3aHATHI

[TpakTuyeckoe 3aHsATHE SBJISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHU3alMM y4eOHOTro
npolecca, 3aKJII0Yaroniasics: B BHIIOJHEHUN 00y4aloIUMUCS M0/ pyKOBOJICTBOM IIpenoaaBaTens
KOMILIEKCAa Y4eOHBIX 3aJJaHUN C LENbI0 YCBOEHHsS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOMU
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH JESITEIbHOCTH.

L{enbt0 MPaKTUUECKOTO 3aHATHS Il 00YYaIOIIErocs SBISETCS MPUBUTHE 00YYaIOIMCS
YMEHHU U HAaBBIKOB NPAKTHYECKOM JIEATEIHOCTH 0 U3y4aeMON JUCIUIUIMHE.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YUaIOMIMMCS PAKTUUYECKUX 3aHATU:

— 3aKkperieHue, yriayOleHue, pacUIMpeHue M JeTalu3alidsg 3HAHUW TpU peleHUuu
KOHKPETHBIX 3a7a4;

— pa3BUTHE TIO3HABATENIbHBIX CIOCOOHOCTEH, CaMOCTOSTENBHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIAJICHUE HOBBIMM METOAAMU M METOAMKAMU M3Y4YEHUS KOHKPETHOH yueOHOM
JUCLUTIIVHBI;

— BBIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHMS IOJIY4YEHHBIX 3HAHUN Ui
BBITIOJTHEHHS 3aJ]aHUI;

— ofecrneyeHre paloHaJIbHOIO COYETAaHUs KOJUICKTUBHOM M MHIUBUAYaIbHOH (GOpM
o0ydeHusl.



TpeOGoBaHus K NPOBEACHUIO MPAKTUYECKUX 3aHITHH

Y4eOHO-MeToMYeCKHe ~ MaTepuanbl Ui IPOBEACHUS  MPAKTUUYECKUX  pabot
YTBEPKAAIOTCS Ha 3acelaHuu Kadeapsl U BBIKJIAIBIBAIOTCS MpernoaBaTesieM B Havaje ceMecTpa
B cucreMy LMS u B In4HbIi KaOUHET CTyACHTA.

[TpoBeaeHME MPAaKTHIECKUX pabOT MpeIoIaraeT BEIIIOJHEHHE 00yJalomUMHUCS padoT 1Mo
CO3/IaHHIO MPOCKTOB B KOMIBbIOTEPHBIX cpenax Quartus u Siemens LOGO Soft B coorBeTcTBUY C
MOCTAaBJICHHOW 3aJauell U OCYIIECTBICHHE KOMIIBIOTEPHOTO MOJIEIUPOBAHUS C LEJbIO
BepU(UKALINHU TTOITYIEHHOTO Pe3yNbTaTa.

Jns npoBedeHHs] 3aHATUN IO BBHIMNOJIHEHHIO MPAKTHUYECKUX pabOT MOXKHO TakKxkKe
PEKOMEH10BaTh CIAEAYIONINE YYEOHO-METOANUECKHUE U3IaHUS:

1) Munaes WN.I'., Camoiinenko B.B. Ilporpammupyembie JIOrHUYE€CKHE KOHTPOJUICPHI.
[TpakTH4eckoe pyKOBOJACTBO AJIsi HaYMHAoMEero nmxenepa. Crasponons: AI'PYC, 2009. — 100
c. //URL: http://padabum.com/d.php?id=15345

2) Ludposeie ycrpoiictBa Ha [IJIMC: Meroguueckue ykazaHus K J1a0OpaTOPHBIM
pabortam / coct.: H.I'. 3axapos, H.B. Cy66otun, A.A. KazankoB, A.C. CaBaneB. — YJIbSHOBCK:
Yal'TY, 2015. — 68 c. // URL: http://venec.ulstu.ru/lib/disk/2015/132.pdf

11.4. Meronuueckue ykazaHusi JUIs OOYYaroIIMXCsS IO BBIOJIHEHUIO J1TAOOPaTOPHBIX
pabor

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboT oOyyaromMHCS [OJDKEH YIrIyOuTh U
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HAaBBIKM, OBJIAJETh COBPEMEHHOM METOAMKOM M TEXHMKOH
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PUKALMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOIPUATHUN.

Boinonnenue n1abopaTopHbIX paboT 0O0ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3yUYeHHs] JTUCHMIUIMHBI, OIpeNeNseMoi yueOHbIM IUIAaHOM, M OTHOCHUTCS K CpPEICTBaM,
00eCTeunBaroIIUM PELICHUE CIEIYOIINX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIIEJIOBAHMS IPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHEe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHWM, MOJIyYeHHBIX Ha
JEKIMSIX;

— IoJIyueHHe HOBOM MH(OpMAIUK 110 H3y4aeMOW AUCHUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOM  paboThl ¢ J1a0opaTOpHBIM
000pyI0BaHUEM W PUOOPAMH.

3ajianue ¥ TpeOoBaHuUs K POBECHUIO J1a00paTOPHBIX paboT

VY4yebHO-MeTOIMYECKHE  MaTepuajibl  JUIsl  [pOBEAEHUS  JabOpaTOpHBIX  paboT
YTBEPKAAIOTCS Ha 3ace/laHuu Kadeaphl U BBIKJIABIBAIOTCS MpernojaBaTelieM B Hadaje ceMecTpa
B cucreMy LMS u B InuHbIi KaOUHET CTyACHTA.

[IpoBenenne mnabopaTOpHBIX pPabOT MPEANoJiaraeT BBIMOJTHEHUE OO0YUYAIOIIUMHUCS
nporpammupoBanus monyiss LOGO! Siemens B COOTBETCTBUU C TMOCTAaBIEHHOW 3amaueil u
Ha0JII0/IeHUE 32 TIOBEIEHUEM 000pYI0BaHHUSI.

Jis mpoBeleHUs 3aHATHHA MO BBIMOJIHEHHUIO JIa0OPATOPHBIX pabOT MOXKHO TaKxke
PEKOMEHI0BaTh ClieAyIollee yueOHO-METOJUUECKOE U3JaHHe:

3HaKOMCTBO C OCHOBHBIMH MpPHUHLIUIAMH PabOTHl MPOrpaMMHPYEMOTO JIOTHYECKOTO
koHTpoJuiepa SiemensLOGO. MeTtoanueckoe mocodre K BBITIOJHEHHUIO JTa00OpaTOPHON pabOoTHI.
//" VxeBckui TOCyJapCTBEHHbIN TexHudyeckuil yHuBepcurer, Wxesck, 2007. // URL:
http://www.studfiles.ru/preview/1979050/

Crpykrypa u dhopMma otdera 0 1adopaTtopHoOii pabore
1. TuTynbHBINA TUCT




2. lenb u 3anaun pabOTHI.

3. TeopeTudeckue cBeIEHHSI O METOIaX PEUICHUS TIOCTABICHHBIX 33/1a4.
4. Cxema mpoekra B ucnois3zyemoii cucteme CAITP LOGO Soft Comfort.
5. Pe3ynapTatsl MOAEIUPOBAHUS.

6. BeiBOIBI.

TpeboBauns Kk 0hOpMIIEHHIO OTYETA O Ja00paTOPHOH pabore

OTueT MPEeIOCTaBISCTCs HWHAWBUAYAIbHO CTyAeHTOM. JIOJKEH COOTBETCTBOBATH
OpUHATONH CTpyKType W ¢opme. JlobkHa ObITh TpEACTAaBICHA CXeMa MOJICIUPOBAHHS U
pe3yabTaThl B HATJISAHOM (hopMe.

11.5. Meroauyeckne yKazaHHs Uil OOYYalOUIMXCS MO MPOXOXKICHHIO KypCOBOTO
POEKTHPOBAHUS/BBIIOJIHEHHS KYPCOBOW PabOTHI
He mpenycMoTpeHO y4eOHBIM IITAHOM IO JAHHOM TUCHIUILTHHE.

11.6. MeToauveckue yKazaHus i O0YYarOUIMXCS MO MPOXOKICHUIO CAMOCTOSTEIIBLHOM
paboThI

B xo/¢ BBINOJHEHHS CAMOCTOSATEIBHON pabOThI, 0OYyUYAIOIIMICS BBIMOIHACT paboTy IO
3aJ]aHUI0 U TIPU METOJIMYECKOM PYKOBOJICTBE IPEIOaBaTeisi, HO 0e3 ero HernocpeaCTBEHHOIO
y4acTusl.

B mporiecce BBIOTHEHHUS CaMOCTOSTENBHON paboThI, Yy oOyuaromierocs (Gopmupyercs
1iesiecoo0opa3Hoe MIaHUPOBAaHHE PaboYero BPeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHUSI
N HABBIKM B YCBOCHHMU W CHUCTCMATHU3ALIUH HpHOGpeTaeMbIX 3HaHHﬁ, O6CCHCLII/IBaCT BBEICOKHH
YpOBEHb YCIEBAEMOCTH B TMEpPHON OOYYCHHUS, MOMOIaeT TIOJYyYHTh HABBIKA MOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauuecKkMMH ~ MaTepualiaMd, — HAIpaBISIONIMMH  CaMOCTOSTEIBbHYIO  PaboTy
00yYaIOMIUXCSISIBIICTCS Y4€OHO-METOIMYCCKHI MaTepPHaJl 10 TUCIUILIHHE.

11.7. Meroauyeckue yKa3aHUs I OOYYAIOIIUXCSA 110 MPOXOXKJICHHIO TEKYIIEro
KOHTPOJIS YCTICBAaEMOCTH.

Texymuii KOHTPOIb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJb KadecTBa 3HAHUU
00yJarOIINXCs, OCYIIECTBIIIEMOTO B TEUECHUE CEMeCTpa C ICJIbI0 OICHUBAHUS XO0Jia OCBOCHUS
IUCIUATIIHHEL

OaHMM W3 METOJOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH SIBJISICTCS OTCIICKUBAHUC
BBHITIOJTHEHHs TPeOOBAaHUI K CBOEBPEMEHHOCTH MPEACTABICHUSI 00YUYAIOIIUMCS B CBOEM JIMYHOM
KaOWHETe Pe3yJIbTATOB BBITIOJHEHUS MTOJIYICHHBIX 33JJaHUH 0 MPAKTUICCKUM U JTA00OPaTOPHBIM
paboram. Ilpu HapymieHuu 3apaHee yCTaHOBJICHHBIX NPEIENbHBIX JaT BBHIMOTHEHHS pPaboT,
HAYHCIISIOTCS MTpadHbIe 0a/UTBI, KOTOPBIE CHIDKAIOT 00IIee KOJIMYeCTBO HAOpaHHBIX 3a CEMECTP
PEUTHHTOBBIX 0AJIIOB, IO CYMME KOTOPBIX IPOU3BOAUTCS MIPOMEKYTOUHAS ATTECTAIIHS

11.8. MeTonuueckne ykazaHUs JUIA 0OyYarolIuXcsl MO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTallnu.

[IpomexyTounass  arrectanus  OOyYarOIIUXCS  MpPEAyCMaTpHBAeT  OIICHHBAHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHHs MO AuciuiuinHe. OHa BKIIOYAET B
ceOst:

— DJK3aMeH — (opma OLIEHKH 3HaHUH, MONYyYEHHBIX OOyYaroIMUMCS B MPOLECCE
W3Y4YEeHUs BCEH AMCITUIUIMHBI WU €€ YacCTH, HAaBBIKOB CaMOCTOSITEILHOM pabOThI, CIIOCOOHOCTH
OPUMEHATh MUX Ul pEIICHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBHUJIO, MPOBOJUTCS B
Meproj; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAIMOHHOM OIEHKON «OTIUYHOY,
«XOPOLLOY, «YOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

DK3aMeH MPOBOJUTCSA B YCTHOW (hopMe B BHJIE OTBETa Ha BOIPOCH IK3aMEHAIIMOHHOTO
6unera. Cucrema OLIGHOK MpPU MPOBEICHUM MPOMEKYTOYHOM aTTECTAI[MM OCYIIECTBISETCS B



cooTBeTcTBUM ¢ TpeboBanusiMu llonokenuss «O TeKkylleM KOHTpOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOU arrectanuu cryfeHToB ['YAII, oOydarommxcs MO MporpaMMe BBICIIETO
o0pa3oBaHUS».



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHeceHUs
W3MEHECHHUH U
IOIOJIHEHUH.

IToanuce BHECIIETO
W3MEHEHHUS

CopepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3ace1aHus
Kadepol

IToamnuce
3aB.
Kadeapoit




