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1 BBenenue

Pabouas nmporpamMma u GoHA OLIEHOYHBIX CPEACTB IAUCIHUILTHHBI «MOIeIMpPOBaHUE IJIEK-
TPOHHBIX CXEM» COCTaBJIECHbI B COOTBETCTBUH C TpeOOBaHUSAMU (pellepalbHOTO TOCyIapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHApTa, YTBEPKACHHOTO MpuKazoM Munobpaayku Poccuiickoit dene-
paruu 927 ot 19 centsabps 2017 1., 1 OCHOBHOM mpodeccHoHaIbHON 00pa3oBaTeIbHON MPO-
rpaMMbl TOAr0TOBKU «IIpoMbllsIeHHAs 3JEKTPOHMKA» 110 HanpasiieHUto noarotoBku «11.03.04
DJIEKTPOHUKA U HAHOAJIEKTPOHHUKAY.

IIpakTrueckas MOArOTOBKA PeAM3yeTCs Ha OCHOBE:!

[Tpodeccuonanbupiii  crangapt 29.007 «CIIEITMAJIMCT IIO ITPOEKTHUPOBAHWIO
MUKPO- 1 HAHOPA3MEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM». O6o0mmeHnHas Tpy-
noBast pyHkius: A. PazpaboTka MpUHLMIUAIBHON AIEKTPUYECKONW CXEMbl MUKPOAJIEKTPOMEXaHHY e-
CKOH CHCTEMBI

3agaun [ToaroroBuTh OakanaBpa ¢ rTyOOKMMHU 3HAHUSIMH B O0JIACTH CXEMOTEX-

AUCHHUILIMHBI HUYECKOTO IMPOEKTUPOBAHUSI, OCHOBAHHOT O Ha ucrosb3oBanuu CAIIP,
IPUBUTH HABBIKU B pa3paboTKe MOJIesIed 3JEeKTPOHHBIX KOMIIOHEHTOB U
YCTPOMCTB.

OcHOBHbIE pa3aelibl MO,Z[GJIHpOBaHI/Ie QJICKTPOHHBIX CXCM.

/ TeMbl JMCHUIIA- | MoJeny noaynpoBOJHUKOBBIX TPUOOPOB.

HbI Jloruueckoe MOJeTUPOBaHHE.
O030p MakeToB MNPUKIAAHBIX MPOTrpaMM 3JIEKTPOHHOTO IMPOEKTHPOBA-
HUSL.

Cucrema aBTOMaTH3UPOBaHHOTO npoektupoBanust MAX+PLUS II.

2 IlepeveHb NIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 JMCHHUILINHE (MOLYJIIO),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIETeHIIHI

ITponiecc u3yueHus: TUCHMIIMHBI «MOAETMPOBaHNE AIIEKTPOHHBIX CXEM» HaIpaBJeH Ha
dbopmupoBanue cienyronmx komrereHuuid B cooreTcTBur ¢ ®I'OC BO u ocHOBHOI 00pa3oBa-
TEeJIbHOM mporpammoit (tabauna 1):

Tabauna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTUKEHUS

Kon u HammeHnoBaHue HNupuxaropsl IInanupyemsblie pe3yJibTaThl
KOMIIETCHIIUH AOCTH/KECHHUS 00y4eHHs 0 AUCHHUILINHE
ITK-1 Cnioco6eH BBIOTHATH [1K-1.1 3naer npunuunel | Mcnonp3oBatk CpecTBa aBTO-
pacueT ¥ NPOEKTUPOBAaHUE KOHCTPYMPOBAHUS OT- MaTH3aLU1 CXEMOTEXHUYECKOTO
AIIEKTPOHHBIX MPUOOPOB, CXEM | JIETbHBIX AHAJOTOBBIX MIPOEKTUPOBAHMUS.
U YCTPONCTB PA3IMYHOTO OJIOKOB 3JIEKTPOHHBIX
(GYHKIIMOHAJIBHOTO Ha3HAYEHUs] | TPUOOPOB Hcnonb30BaTh BCTpOEHHBIE

CpelcTBa MPOrPaMMHUPOBAHUS U
[TIK-1.2 YMmeeT npoBOAUTH | OTJIAJAKH CUCTEMBI aBTOMATU3H-
OLICHOYHBIE PACUETHI Xa- POBAHHOTO TPOEKTUPOBAHMUSI.
PAKTEPUCTHUK DJIEKTPOH-
HBIX TPHOOPOB

I1K-1.3 Bnaneer HaBbIKa-
MU TTOATOTOBKU MPUHITN-




MHUaJIbHBIX U MOHTAaXHBIX
SJICKTPHYCCKUX CXEM

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna «MoJenupoBaHue 3JeKTPOHHBIX CXeM» U3ydaetcs Ha 4 Kypce, 7 ceMecTpe.

JucuumiuHa BXOAUT B coctaB Oioka 1 «/luctuminabel (MOIyNN)» U OTHOCUTCS K 0a30-
BOM YacTH.

JlJiss OCBOEHUS TUCITUTUIMHBI HEOOXOUMBI 3HAHUS, YMEHUS, HABBIKH M / WM OMBIT MPaK-
TUYECKOW JEeSATeNIbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE H3YYCHHs IUCHUIUIMH / MPaKTHK:
«DNeKTPUYECKUE MaIIUHBDY, «MHKPOCXEMOTEXHHUKA aHAJIOTOBBIX U HU(POBBIX YCTPOUCTBY,
«MeToapl aHaM3a U pacyeT AIEKTPOHHBIX cxeM», «MMmynbcHbie yeTpoiicTBay, «b1.B.JIB.03.01
OcHoBbI IpeoOpazoBaTenbHON TeXHUKNY, «b1.B.JIB.03.02 CuoBas 31eKTpOHHUKAY.

3HaHMsl, YMEHUS U HABBIKU, CHOPMUPOBAHHbBIE MTPU U3YUYEHUU TUCHUILIMHBL «Morenupo-
BaHUE JJICKTPOHHBIX CXEeM», OyIyT BOCTPEOOBAaHBI MPU MU3YYCHUU TOCICAYIONINX JAWCIUILINH:
«IIpou3BojcTBEHHAs MpaKTUKa (TEXHOJOTHYecKas (IMIPOEKTHO-TEXHOJIOTUYECKAs) MPAKTHKA)y,
«[IpousBoacTBeHHAs TPAKTUKA (MIPEAAUILIOMHAS TTPAKTUKA)».

Jucuumnnuna «MoaenupoBaHue 3JEKTPOHHBIX CXeM» B paMKaX BOCIUTATEIBHON paboThI
HarpaBjieHa Ha (JOPMUPOBAHUE YMEHHUS apTyMEHTUPOBATh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBa-
€T TBOPYECTBO, MPOQECCHOHATBHBIC YMEHUSI.

4 O0beM AMCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIHYecTBa
aKa/JleMU4YeCKHUX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs
¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHIA) U HA CAMOCTOAITEILHYIO padoTy
00y4YarIIHUXCs

OO6m1ast Tpy10eMKOCTh (00HEM) TUCIUIUIMHBI COCTABIIET 4 3.€., 144 aka. yac.
Pacnipenenenne o6beMa JUCHUIUIMHBI (MOYIISA) MO BUAAM y4eOHBIX 3aHSATUHN MpeCcTaB-
JIeHo B Tabnure 2.

Tabmuna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0beM QMCHUIIIMHBI Bcero
aKaJleMHYecKUX
4acoB

OO011ast TPYA0EMKOCTh AUCIUIITUHBI 144

KonTakTHas aynuropHasi padoTa o0y4yalIuxcs ¢ npemnoaasatesem (mo | 64
BH/aM Y4eOHBIX 3aHATHIi), BCEro

B ToM uncie:

3QHATHS JEeKIMOHHOI0 THNA (JISKIIMU W MHBbIE yUueOHBbIC 3aHATHS, TIpeay- | 32
CMaTPHUBAOIINE PEUMYIIECTBEHHYIO TIepeady yIeOHOH HH(pOpMAIUH T1e-
JArormuecKuMu pabOTHUKAMHU),

B TOM YHCJIe B (hOpMe TPAKTUICCKON TTOITOTOBKH: 6

3aHATHS CEMHHAPCKOIr0 THNA (CEMUHApHI, MPAKTHYECKUE 3aHATHSA, MpaK- | 32
TUKYMBI, JJabopaTopHble pabOThl, KOJUIOKBUYMBbl M MHbIE aHAJIOTHYHBIE 3a-
HATHS),

B TOM 4HCIIE B (OpPME MPAKTUUECKON TOJATOTOBKU: 6




CamocTtosiTeibHas paboTa o0y4yaromuxcss M KOHTaKTHas padora, Bino- | 44

yaromiasi TPYNIOBbIE KOHCYJIbTAllUM, WHAMBHUAyabHYIO paboTy oOydaro-
IIUXCSl C MpernojaaBaTesisiMu (B TOM YHCII€ WHIMBHUIYyaJIbHbIE KOHCYJbTa-
I[MH); B3aUMOJICUCTBUE B AJIEKTPOHHON MHGOPMAIIMOHHO-00pa30BaTEIbHOM

cpeze By3a

[TpomexxyTodHast arTecTamust 00yqJaronuxcs — JK3aMeH 35

5 Coaep:kaHue TUCHHUILVIMHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYeCTBa aKa/JleMUYeCKHX 4YacOB H BUI0OB y4eOHOii

padoThI

Tabnuna 3 — CtpykTypa u coiep>KaHue JUCIUILTUHBI (MOTyJIs)

HaumenoBanue pa3jiesios,
TeM M COAepP:KaHNe MaTepHuaJia

Bujbl yueOHol padoThl, BKJIOYAs CAMOCTOSITEIbHYIO
padoTy 00y4arommxcs U TPYA0eMKOCTh (B 4Yacax)

KonTrakTHas padoTa npenogaBareJis CPC
¢ o0yuyaImumMucs

Jlekuun | CemuHapckue JlabopaTopHble
(mpakTu4yecKue 3aHATHSA
3aHATHSA)

Pa3znen 1 MoaenupoBaH#e 3JIEKTPOHHBIX CXEM.

Tema 1.1 Bunpl aHanuza u pacyera
ANEKTPOHHBIX cxeM. Mopenu ae-
MEHTOB M CXEM.

Tema 1.2 Knaccuduxaius Mozenei.
bazoBelif Ha0Op 371EMEHTOB MOJIETEH.

Hcrouynuku 9.14.C., MCTOYHHKHU TOKaA,
IMaCCUBHBIC 3JICMCHTHI.

Tema 1.3 [TaccuBHBIE KOMIIOHEHTHI U
MX MOJIETU C YYETOM YaCTOTHBIX
cBoicTB. CXeMHOE MOJICIIUPOBAHUE.

Mogenu pealbHbIX KOMIIOHEHTOB.
Mogaens Tpanchopmaropa.

Pa3nen 2 Mogenu moaynpoBOAHUKOBBIX PHOOPOB.

Tema 2.1 Moenps noynpoBOIHHU-
KOBOTO J1oAa. Mozenb OUnossipHO-
ro TPAH3UCTOPA

[ToHsiTHE TII00ATBLHONM MOJIEIHU, TTOHS-
THE JIOKAJILHOU Moniean. Moaens Jiu-
HeHbIX npupamenuit. Knaccuduka-
U] CXeMHBIX Mojieniel. JJuckpeTHbie




CXEMHBIC MOACIIN IJId KOHACHCATO-
POB Y UHAYKTUBHOCTEM.

Pa3paboTka QpyHKIIMOHAIBHOM CXe-
MBI 3JIEMEHTapHOTO TIPOLIECcCopa.

Tema 2.2 Mojienb 10JICBOTO TPaH3H-
cTopa. MakpoMoJiesib OTniepaliiOHHO- 2
IO YCHJIUTEIIS.

Moaudukanus CTpyKTYPHOU CXEMBbI
IIPOLIECCOpa B COOTBETCTBUHU C TEX-
HUYECKHUM 33JJaHHEM Ha KypCOBYIO
pabory.

Omnpenenenue napameTpoB MOJEIN
OUMOJIIPHOTO TpaH3ucTopa. Majo-
CUTHAJIbHAS IMHAMUYECKasi MOJIENb
OUIIOJIAPHOTO TPAH3UCTOPA.

Pa3nen 3 Jlornueckoe MoeIupoBaHue.

Tema 3.1 MeToabl JOTHUECKOTO MO- o
JIeTTUPOBAHMUS.

CuHTE3 10CIIe1I0BaTeIbHOCTHBIX
u(pPOBBIX CTPYKTYpP HA OCHOBE Oa-
30BBIX JICMEHTOB: TPUTTEP, PETUCTP.

CUHXPOHHOE JIOTHYECKOe MOJIEIINPO-
BaHHe. ACUHXPOHHOE JIOTHUECKOe
MoenupoBanue. CoOpITHIHOE MO-
JenupoBaHre. MHOTO3HauHOE MO/Ie-
JTUPOBAHHUE.

Tema 3.2 Peanusanus nporpamm Jio-
TUYECKOT0 MOJIEITMPOBAHHUSI.

KoMmnmmpyromuye 1 HHTepIpeTUpy-
IOILIUE CUCTEMBI.

PazpaboTka npUHIMIHAIIBEHON CXEMBI
perucTtpa o011ero Ha3HaYeHUS

[TocTpoeHue cxembl U MOAEIUPOBA-
HUE pabOThI TPUTTEPA U PETUCTPA.

Tema 3.3 BrusiHue 3aiepKeK B dJie-
MEHTaxX U COEJMHEHUSIX Ha paboTy
KOMOMHAIIMOHHBIX (PYHKIIMOHATbHBIX
Y3J10B.

CuHTe3 KOMOMHAIIMOHHBIX IIU(PPO-
BBIX CTPYKTYp Ha OCHOBE 0a30BBIX
3JIEMEHTOB: apU(PMETUKO-




JIOTUYECKOE YCTPOUCTBO, POPMUPO-
BaTeJb JAOMOIHUTEIBHOTO KO/,
MYJIBTUIUICKCOP JaHHBIX.

CraTn4ecKue U TUHAMHYCCKHUE PHC-
KH c0o4.

PazpaboTka npuHIMNHAIEHON CXEMBI
apu(PMETUKO-TOTHUYECKOTr0 yCTPO-
cTBa ¥ OPMUPOBATEIS TOTIOTHH-
TEIBHOIO KOJa.

[TocTpoeHre cXeMbI U MOACTUPOBA- 5
HUE padoThl apUPMETHKO-
JIOTHYECKOTO YCTPOHCTBA U (hOPMH-
poBarels AONOTHUTEIBHOTO KOJIA.

Pa3nen 4 O630p nakeToB NPUKIAJAHBIX TPOTPAMM AIIEKTPOHHOT'O MOJICTHUPOBAHUSI.

Tema 4.1 CxeMOTEXHUYECKOE MOJIE-
JMPOBAHUE aHAJIOTO-IIH(PPOBBIX 2
YCTPOMCTB.

[Tporpamma PSpice. Cucrema moze-
mupoBanus CircuitMaker 2000. ITpo-
rpamma Electronics Workbench.

Tema 4.2 [IpoextupoBanue nudpo-
BBIX JIOTHYECKUX CXEM.

[Tporpamma Proteus, nporpamma
PeakFPGA, nporpamma FPGA Stu-
dio.

Cunxponu3zanus paboThl MpoIecco-
pa. CunTe3 cxemsl Jemudparopa
KOMaH/

ITocTpoeHne cxembl 1 MOAETHPOBA- 5
HUe paboThl femudparopa KOMaHI.

Pa3paboTka npuHIMNMATBHON cXe-
MBI AemudpaTopa KOMaHI.

Tema 4.3 IIpoextupoBanue CBY-
YCTPOWCTB.

[Tporpamma Microwave Office 2003,
nakeT RF Design System Suite.

Tema 4.4 IloBeneHueckoe (UMHTA-
IIIOHHOE) MOJIEIMPOBAHUE HA 2
YPOBHE CTPYKTYPHBIX CXEM.

[Tporpamma MatLab (Simulink), ma-




ket Visual System Simulator.

Cunre3 cxembl apu(pMeTUKO-
JIOTUYECKOI0 YCTPOMCTBA JJIs pac- 4
HIMPEHHOr0 Habopa KOMaH/I.

Pa3paboTka npuHIMINATIBHON CXEMBI
apru(METHKO-TOTHYECKOTO YCTPOii-
CTBa JIJIs pacIIMpeHHOro Habopa Ko-
MaH/I.

[TocTpoeHne cxeMbl U MOAETUPOBA-
HUe paboThl apudmMeTHKO-
JIOTHYECKOTO YCTPOMCTBA IS pac-
HIMPSHHOTO HabOpa KOMaH/I.

Tema 4.5 [IpoexTupoBanue nevar-
HBIX I1JIaT.

[Tporpamma SPECTRA, maker
PCAD 2002.

Paznen 5 Cucrema ABTOMATHU3HUPOBAHHOI'O ITPOCKTUPOBAHHA

MAX+PLUS II.

Tema 5.1 OOmue cBeIeHUSA O CUCTE-

me MAX+PLUS II. 2

CuHTe3 cXeM KOMMYTaTOpOB JJaH-
HBIX.

Pa3paboTka npuHIMIHAIBHBIX CXEM
KOMMYTaTOpPOB JaHHBIX.

ITocTpoeHue cxeM U MOJEITUPOBAHUE
paboThl KOMMYTAaTOPOB JaHHBIX.

Tema 5.2 PegakTopsl cuctemsl
MAX+PLUS II.

rpaduueckuii penakrop (Graphic
Editor), cumMBONIBHEII pegakTop
(Symbol Editor), TekcToBbIii penak-
top (Text Editor), curnanbHbIi pe-
nakrop (Waveform Editor).

Tema 5.3 [TpunoxxeHus CHCTEMBI *
MAX+PLUS I1.

npuioxenne Netlist Extractor, mpu-
noxenne Database Builder, mpuio-
xenue Logic Synthesizer, npuoxe-
Hue Partitioner, mpunoxxenne SNF
Extractor.

CuHTE3 CXEeMBI MpoIIeccopa.




Pa3paboTka NpUHINIHATEHON CXEMBI 6
poreccopa.

[TocTpoeHune cxemMbl 1 MOAEIUPOBA- 6
HUE paboThI Mpoleccopa.

Tema 5.4 KoMnwisinus npoekTa B
cucreme MAX+PLUS II.

HUTOI'O no aucuuninge 32 32 44

* peanuzyercs B (popMe NMPaKTUYECKOM MOATOTOBKH

6 BueaynuTopHasi caMocTOsiITe/IbHASI PA60Ta 00y4aIOIMXCHA MO JMCUHUILIHHE
(MonxyJi10)

[Ipu naHUpOBaHUH CAMOCTOSTEIBLHON pabOThl CTYACHTY PEKOMEHIYETCSI PYKOBOACTBO-
BaThCs CIACTYIONIMM PACIPEICICHIEM YacOB Ha CaMOCTOATEIbHYIO paboTy (Tabauma 4):

Ta6n1z1ua 4 — PGKOMCHI[yeMOG pacnpeaCICHUEC YaCOB Ha CaMOCTOATCIbHYHO pa60Ty

KoMnoHeHTBHI caMOoCTOATEIbHOM PadoThI KosnvecTBO 4acoB
[ToaroroBka Kk 1a0OPATOPHBIM 3aHATHUSIM 2
[ToaroToBKa K MPaKTUICCKUM 3aHSATHSIM 2
H3ydeHne TeOpeTHUECKUX Pa3AesioB IUCIUTIIMHBI 14
ITonroroska u BeimmosiHeHHe PI'PNel, PI'PNe2 26
[ToaroToBka K 3K3aMeHy 35
HUTOI'O 79

7 OueHoYHbIE CPeCTBA IJIf NPOBEACHUS TEKYIIEero KOHTPOJISI M IPOMEKYTOYHOMI
arTecTalMy O0YYAOIMXCH M0 AMCHUIIMHE (MOAYJII0)

@DOHJ OLIEHOYHBIX CPEICTB Ul NMPOBENEHUS TEKYILErO0 KOHTPOJS yCIEBAEMOCTH U MPO-
MEXYTOYHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJaHMi WM WHBIX MaTepHalioB, HEOOXOIUMBIX JJIS
OLICHMBAHMSI PE3yJbTAaTOB OOYyUEHHUS MO AUCHMILINHE (MOIYJI0), MPAKTUKE XPaHUTCS Ha Kaden-
pe-pa3paboTunke B OyMa)KHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHo-MeTOoaMYecKOe H MH(POPMALMOHHOE o0ecTedeHne TUCHUIIIMHBI (MOIYJIA)

8.1 OcHoBHas iMTEpPaTYypa

1. Xaitneman, P. BusyanbHoe mopnenupoBanue aieKTpoHHbIX cxeM B PSPICE [Onexk-
TpoHHBIH pecype] / P. Xaitneman; nep. ¢ Hem. E. A. Kaypman. — M.: JIMK Ilpecc, 2009. — 336 c.
Il ZNANIUM.COM: snektponHO-OnbOmnoreunas cucrema. - URL: http://www.znanium.com/
catalog.php, (nata obpamenus 23 Hos0ps 2021) — Pesxxum octymna: o nonucke.

2. [Muaurna K 1HO. MopenupoBanue 3JIEKTPOHHBIX YCTPOUCTB B cpexe MultiSim [Dnek-
TpOHHBII pecypc]: yueOHo-meToanueckoe nocooue / K.1O. [Munurun, B.A. XKmyne. — DnexTpoH.



http://www.znanium.com/
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TeKCTOBbIe NaHHbIE. — HoBocuOupck: HoBocuOUpCkuii rocynapcTBeHHBIN TEXHUYECKH YHHBEP-
curet, 2012. — 74 c¢. — 978-5-7782-2106-2. — URL.: http://www.iprbookshop.ru/ 45403.html?
(mara obOpamenus 23 HosOps 2021) — Pexum gocTyna: mo moAmnucke.

3. bonororckuit F0.M1. ORCAD 9.x, ORCAD 10.x. IlpakTuka MoaenupoBaHus [Diek-
tpoHHbIil pecypc] / FO.U. Bonotosekuid, .M. Tanasnel. — DNeKTPOH. TEKCTOBbIE JaHHBIE. — M.:
COJIOH-TTPECC, 2010. — 208 c. — 978-5-91359-015-2. — URL.: http://www.iprbookshop.
ru/65133.html? (nata obpamenus 23 HosOps 2021) — Pexum gocTyna: mno moamnucke.

4. I'mazkoB B.B. IIporpammupyemplie JIorHdueckue WHTErpaibHbie cXeMbl (upMbl Altera
[DnexTpoHHBI pecype] : yueOHoe mocobue mo AucHUIUIMHEe «TeXHOJOTHS U CXEMOTEXHHUKA
CPEICTB yIpaBjieHHs B TeXHUYEeCKUX cuctemax» / B.B. ['mazkoB. — DIeKTpOH. TEKCTOBBIE JaH-
Hble. — M. : MOCKOBCKMI rocy1apCTBEHHBI TEXHUYECKUIM yHUBepcuteT uMeHu H.D. baymana,
2014. — 136 c. — 978-5-7038-3839-6. — URL: http://www.iprbookshop.ru/31617.html? (nara 06-
pamenus 23 HosiOps 2021) — Pesxxum gocTyma: 1mo moircKe.

8.2 lomotHuTeEIBHASI IUTEPATYPA

1. Komnbrorepuble n1abopaTopHble paboThl o Kypcy KommbioTepHoe MoieIMpoBaHue U
UCCIIIOBAaHUE PAJMOTEXHUUYECKUX ycTpoHcTB. YacTh 1 [DnexkrpoHHbIi pecypc] / — DIeKTpoH.
TEKCTOBble JaHHble. — M. : MOCKOBCKMI TEXHUYECKMI YHHBEPCUTET CBSI3U M HH(OPMATHUKH,
2013. — 39 c. — 2227-8397. — URL: http://www.iprbookshop.ru/63333.html? (mata oOGpameHus
23 Hos10ps 2021) — Pexkum focTyma: mo moniuckKe.

2. KomnbproTepHbIil IPakTUKYM 10 Kypcy KoMIbloTepHOe MOJeIMpoOBaHIE U UCCIIEA0BA-
HUE PaJlMOTeXHUYECKUX YCTpoHcTB. YacTh 2 [DneKTpoHHBIN pecypc] / — DIEKTPOH. TEKCTOBbIE
naHable. — M. : MOCKOBCKU TEXHUYECKUH YHUBEPCUTET CBsI3M U nH(popMmaTuku, 2014, — 32 C. —
2227-8397. — URL: http://www.iprbookshop.ru/63334.html? (nara obpamenus 23 HosOps 2021)
— PexxuM noctyna: 1o moarnumcke.

3. Tpyxun M.II. OCHOBBI KOMIIBIOTEPHOTO MPOEKTUPOBAHUS U MOJEIMPOBAHUS Pauo-
AIIEKTPOHHBIX CPENCTB [DIEKTPOHHBIN pecypc]| : madoparopuslid npakTukyM / ML.IL. Tpyxun. —
DNEKTPOH. TEKCTOBBIE AaHHbIe. — EkarepunOypr: Ypansckuii Gpenepanbublii yauBepcurert, 2015.
— 136 c. — 978-5-7996-1556-7. — URL.: http://www.iprbookshop.ru/66563.html? (mxara obOpaiie-
HUs 23 Hos10ps 2021) — Pexxum nocTtyma: mo NoAm1cKe.

4. bonu-bpyenu A.M. AHanu3 pe3yabTaTOB CXEMOTEXHUYECKOTO MOJIEIMPOBAHUS B Ma-
kerax Multisim 10 1 MATLAB [OnexTpoHHbIii pecypc]: Mmeroandeckue ykazanusi / A.M. bonu-
bpyeBuu. — DneKTpoH. TeKCTOBbIE AaHHbIE. — M.: MOCKOBCKHI1 TOCy1apCTBEHHbIN TEXHUYECKUN
yHuBepcutrer umenu H.O. baymana, 2013. - 28 c. - 978-5-7038-3724-5. — URL:
http://www.iprbookshop.ru/31372.html? (mata oOpamenus 23 Hos0pst 2021) — Pexxum noctyma:
IO MOJIIHCKE.

8.3 Meroanueckue yka3aHus JJIsl CTYI€HTOB 110 OCBOCHHUIO TUCIUIJIMHBI

N3yuenue nucuuniausl «Modenuposanue 31eKmporHHbIX cxem» OCYIECTBISIETCS B MPO-
[[eCCe ayIUTOPHBIX 3aHATUI U CAMOCTOATEIBHOU PabOTHI CTy/IeHTA. AYAUTOPHBIE 3aHITHUS TIPO-
BOJSTCS B (popMe JIEKIMH NMPAaKTUYECKUX U Ja00paTOPHBIX 3aHATHH. Pa3nensl qucHuminHe cie-
IyeT U3ydaTh MOCIeI0BaTeNbHO, HaYMHAas ¢ mepBoro. Kaxaplil pasnen, popmupyer HEOOXOau-
MBIC YCIIOBUA JIA CO3JaHUS CUCTEMHOT'O IPEACTABIICHUA O IPEAMETE JUCHUIIIINHBI.

CamocTosTenbpHas paboTa sBIseTCs Hanbosee MPOAYKTUBHOM (hopMoil oOpa3oBaTenbHOMN
Y TI03HABATEIBHOM NIEATETLHOCTH CTyAeHTa B iepuoa oOyuenus. CPC HampaBneHa Ha yriayore-
HUE U 3aKpeIUIeHHe 3HAHUM CTyJIeHTa, pa3BUTUE npakTuiyeckux ymenui. CPC Bkiovaer cieny-
IOIII€ BUJIBI paloT:

— paboTy ¢ JEKIMOHHBIM MaTepHalIOM, MMOUCK M 0030p JIUTEPaTyphl M IEKTPOHHBIX UC-
TOYHHKOB MH(OPMALIMU IO HHANBUAYAIBHOMY 3a/1aHUIO;

— OTEPEKAIOIIYI0 CAMOCTOSITENTFHYIO paboTy;

— BBITIOJIHEHHE PACYETHO-TPaPUIECKUX padoT;

— U3y4eHHUE TeM, BHIHECEHHBIX Ha CAMOCTOSITENLHYIO MPOPA0OTKY;

— IMOATOTOBKY K MEPOIPUATHUAM TEKYILETO KOHTPOIIA;
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— MOATOTOBKY K MMPOMEKYTOUHOM aTTECTAI[UU — 3K3aMEHY.

CryneHTy HEOOXOUMO YCBOUTH U 3alIOMHUTH OCHOBHBIE TEPMUHBI, TOHATHS U UX OIpe-
JIeJICHU S, TIOJIX0/1bI, KOHIICTIIIUU U METOJIUKH.

KonTponb camocTosTenbHOW pabOThl CTYIEHTOB M KAa4€CTBO OCBOCHHUS TUCIUILIMHBI
OCYIIECTBIISIETCS BO BpeMs ayAUTOPHBIX 3aHATUM. i 3TOTO, BO BpeMsl JICKIIUN HCIIOJIb3YIOTCS
3JIEMEHTHI JUCKYCCUU U KOHTPOJIbHBIE BOIIPOCHL. YPOBEHb OCBOCHHUSI YMEHUIN U HAaBBIKOB IIPOBE-
psieTcsl B Mporiecce MPAaKTUYECKUX U JabOpaTOPHBIX 3aHATHH. [ 3TOro MCHOIB3YIOTCS 3a1a-
HUSl, IOJTOTOBJICHHBIE CTY/IGHTAMHU BO BpPEeMsI CeMecTpa U IpeJHa3HaYeHHbIE JJIsl TEKYIIEero KOH-
TpoJs (Tabsuua 6).

[TpomexxyTouHasi aTTecTalus 3K3aMeH MPOBOAUTCA B KOHIIE CEMECTpa, U TAKKe OLEHU-
BAaIOTCs B Oaliax.

HToroBpiii peHTHHT OIpenensieTcs CyMMUPOBaHUEM OajuIOB MO pe3yJbTaTaM TEKYILEro
KOHTPOJISI ¥ 0AJUIOB, MOJMYYEHHBIX HA MPOMEKYTOYHON aTTECTAIMH MO Pe3yJabTaTaM 3K3aMeHa.
MakcumanbHblid UTOrOBBIM pedTHHT — 100 GamioB. OLeHKE «OTIUYHO» COOTBETCTBYET 85-100
0aIIoB; «XOpOIIo» —75-84; «yIOBIETBOPUTEIBHO» — 65-74; MeHee 64 — «HEYHOBIETBOPUTEIb-
HOY»

8.4 CoBpemenHbIe npodeccHoHANbHBIE 6a3bl JAHHBIX U HHGOPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI, HCIIOJIb3yeMble IPH OCYIIeCTBJICHHH 00Pa30BaTeILHOTO NMpoLecca
MO THCHHIJIHHE

1. ZNANIUM.COM: snexkTpoHHO—OMOIMOTeUHasi cucTema: cait. — Mocksa, 2011 — . —
URL: http://www.znanium.com (mara obparmenus: 27 aexadpst 2021). — Pexxum gocryma: ajis
3apEerUCTPHP. MOJIb30BATEICH.

2. IPRbooks: anexktpoHHO—OMOMMOTEYHast cucrema: cat. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mara obpaimenus: 18 mexadpst 2021). — Pesxum goctyma: ajis 3ape-
TUCTPUP. ITOJIB30BATENIEH.

8.5 Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAMMBIX [IJISI OCBOCHUS JUCHHILINHBI (MOYJIs1)

1. Poccuiickuii oOmieobpazoBarenbHbIii opTai: cait. — MockBa, 2005 — . — URL:
http://www.school.edu.ru/ (nata obpamenus: 21.12.2021). — Pexxum goctymna: ans 3aperucTpup.
IIOJIB30BAaTENEH.

2. UHTYUT.py: HaunonansHblit OTKpBITEIH YHUBEpCUTET: callT. — Mocksa, 2016 — . —
URL: http://www.intuit.ru. (gara obpamenus: 23.12.2021). — Pesxum gocrtymna: st 3aperucTpup.
II0JIb30BaTENEN.

3. EDU.RU: Poccuiickoe oOpa3oBanue. deepaibHbIN MOpTain. Y4eOHO—METOANISCKAs
oubnuoreka: caiit. — Mocksa, 2005 — . — URL: http://window.edu.ru/catalog/ (mara obparie-
Hus: 11.12.2021). — Pexxum nocTyma: st 3aperucTpup. moJIb30BaTEeNIeH.

4. HUKC: HanumonaneHasi uccieqoBaTenbCKas KOMIIbIOTepHas ceTh Poccuu: calT. —
Mocksa, 2019 — . — URL: https://niks.su/ (narta o6pamenus: 19.12.2021). — Pexum moctyma:
JUIS1 3aPETUCTPUP. TOJIb30BaTEINEH.

8.6 JIuneH3n0HHOE M CBOOOJHO pacpocTpaHsieMoe NPOrpaMMHoOe odecneyeHne,
HCI0JIb3yeMoe NPH OCYlIeCTBIeHHH 00pa30BaTe/bHOIO0 NMpolecca Mo AUCHUIIJIHHE
Tabnuua 5 — IlepedeHp UCTIOIB3YEMOT0 MPOrPaAMMHOTO 00ECTIeYeHHS

HaumenoBanmue I1O PekBU3UTHI / yC10BHS HCNIOJIb30BAHUS

Microsoft Imagine JIuuen3nonHeIi gorosop A2223 Ne008/65 ot 11.01.2019
Premium
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OpenOffice CBoOoaHas TUIICH3MS, YCIOBHS HCTIOIB30BAHMS TI0 CCHUIKE:
https://www.openoffice.org/license.html
IIJIMC MAX+PLUS CBoOoHas JIMIICH3HUS, YCJIOBHSI HCTIOJIB30BaHMS IO CChUIKE:

Il Baseline https://www.intel.com/content/www/us/en/programmable/support/sup
port-resources/download/legacy/maxplus2/mp2-index.html.)
€ = C @ hittps: /fwww .intel com /contentfwww /Us/en/programmable/support/support-resources fdownload,legacy /maxplus 2 fmp 2-index html "ok =

Products Solutions Support inl‘.el' UsA (English) @ sienin & Q

Intel® FPGAS and Programmable Devices  /  Support §  Support Res: i i § MAX+PLUSII

MAX+PLUS Il Software

MAX+PLUSS Il software is intended only to support legacy designs. MAX+PLUS |l software does not support MAXS Il CPLDs, Cyclone® FPGAs, or Stratix®FPGAs.

Quartus® Il software is Altera's primary development software and supports Altera's newest device families and most older device families. Download the free
Quartus Il Web Edition software today.

> MAX+PLUS Il BASELINE {version 10.2) G2
Available for legacy designs. Not recommended for new designs
Supports MAX 7000, MAX 3000, and selected ACEX® and FLEX® devices

+ MAX+PLUS Il Student Edition (version 10.2) GZ>
Available for legacy materials. Not recommended for new classes

> MAX+PLUS Il Updates G
Not recommended for new designs

Company Information  Our Commitment  Communities  Investor Relations  Contact Us  Newsroom  Jobs

(i@ £ = e — —
Puc.1 CBobonHo pacnpocTpansiemast Bepcus nporpammel MAX+PLUS |1 Baseline

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca perjaMeHTupyeTcs y4eOHbIM IJIAHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUU. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBaHuM cBOEW MHAMBHIYaJbHON 00pa3oBaTENbHON TpaeKTOpHH o0yuaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJUMOCTH UX MMOBTOPHOT'O OCBOEHMUS.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mporiecc MpH MpenoiaBaHuy Kypca OCHOBBIBAETCS Ha MCIOJIL30BAaHUM TPATU-
IOUOHHBIX, MHHOBAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX O6paSOBaTeJ'IBHBIX TEXHOJIOTUH. Tpa}II/IHI/IOH-
HbIe 00pa3oBaTelbHbIC TEXHOJIOTUHU TMPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TIPAKTHUECKH-
MI/I) 3aHATUAMMU. I/IHHOBaHI/IOHHLIe 06p330BaTe.]'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCS B BUJAC HIHUPO-
KOTO MMPUMEHECHUS aKTUBHBIX U MHTEPAKTUBHBIX (OPM MpoBeaeHUs 3aHaTuil. H(bopManmoHHbIe
00pa3oBaTelbHBIC TEXHOJOTHU PEATH3YIOTCS ITyTeM aKTUBH3AIMH CaMOCTOSTEIBHONW PabOTHI
CTYJEHTOB B MH()OPMAIIMOHHOM 00pa30BaTENLHOM cpejie.

9.2 3aHATHA JeKIMOHHOT0 THIIA
JleKIMOHHBIN KypC MpeAnojaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHHUE OCHOBHBIX BOIPO-

COB Y4eOHOT0 IJIaHa.
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Ha niepBoii nekuuu IeKTop 0053aH MPeAyNnpeuTh CTYACHTOB, IPUMEHUTEIHEHO K KAaKOMY
06a3zoBOMY y4eOHUKY (yueOHUKAM, YI€OHBIM TOCOOMAM) OyIeT MPOUUTaH KypcC.

JIeKITMOHHBIN KypC JIOJDKEH J1aBaTh HAWOONBIINK 00beM MH(OpMANUU U O00eCTIeunBaTh
Oonee riry0okoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPHU 3HAUYUTEIHHO MEHbILIEH 3aTpaTe BpeMEHH,
4yeM 3TO TpeOyeTcsi OOJBIIMHCTBY CTYACHTOB Ha CAMOCTOSTEIIbHOE N3yUeHHE MaTepHaia.

9.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHaApCKUE 3aHATHS MPEICTABISIOT COO0 ETaIM3alHUIO JIEKIIHOHHOTO TEOPETHUECKO-
ro MaTepuasa, IpOBOIATCS B LENAX 3aKPEIJICHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3zeibl.

OcHOBHOI1 (hOpPMOIT TPOBECHNSI CEMHHAPOB SIBIISIETCSA 00CYKAeHHEe Hanboee mpodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MPUMEpOB M CUTyallud B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH mpenonaBarenss BXOJAT: OKa3aHHE METOAWYECKOW I10-
MOIIH U KOHCYJIbTUPOBAHHUE CTYIEHTOB MO0 COOTBETCTBYIOIIUM T€MaM Kypca.

AKTHBHOCTh Ha CEMHHAPCKHX 3aHATHAX OLIEHUBACTCS MO CIEITYIOIINM KPUTCPHUSIM:

- OTBETHI Ha BOIIPOCHI, MPEAIaraeMbIe MPEToaBaTelIeM;

- y4acTHe B IUCKYCCHSIX;

- BBITIOJTHEHUE MPOCKTHBIX M MHBIX 33JaHHA;

- aCCHCTUPOBAHHE MPEIOIaBATEIIO B IIPOBEICHUH 3aHATHI.

OtBeT 0IKEeH OBITh APTYMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJICPIKATh
CCBUIKHM Ha MCTOYHHUKHU.

JIoKmaapl ¥ ONIOHUPOBAHHE JOKIAZ0B IPOBEPSIOT CTEIEHb BIAJCHHUS TEOPETHYECKUM
MaTepHajioM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OueHnBaHue 3a7aHU, BHIIIOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAUT B HAKOIUICH-
HYIO OILICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUIIHHE (MOIYJII0)

CamocrosrenbHass paboTa CTyIAEHTOB — 3TO HPOLIECC aKTUBHOIO, LIEJIEHAIIPABICHHOIO
nproOpeTeHNs] CTYIEHTOM HOBBIX 3HaHHWH, yMEHUI 0€3 HEeMOCPEICTBEHHOTO Y4YacTusl Mpero/ia-
BaTelsl, XapaKTepU3YIOIUICS MpeAMETHOW HampaBIeHHOCTbIO, 3(()EKTUBHBIM KOHTpPOJIEM U
OLICHKOW Pe3yJIbTaTOB JESATENIbHOCTH 00Y4aroIEerocs.

Lenu camocTosTENLHON pabOTHI:

- CUCTEMAaTH3allMsl U 3aKpEeIJICHHE TOJyYEeHHBIX TEOPETUUECKUX 3HAHUN U TMPAKTHYECKUX
YMEHMH CTYJIEHTOB;

- yrayOJieHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (poopMUpOBaHUE YMEHUN HCIOJIb30BATh HOPMAaTUBHYIO U CIPABOYHYIO JOKYMEHTAIUIO,
CIEUAJIBHYIO JINTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBILUIEHUS], TBOPYECKOW MHUIIMATHUBBI, CIOCOOHO-
CTEH K CAaMOPAa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOPEaIN3aliy;

- pa3BUTHE UCCIIEIOBATENLCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrodTenbHas paboTa MOXKET OCYLIECTBIATHCS MHIUBHUIYaIbHO MM TPYNIAMH CTY-
JIEHTOB B 3aBUCUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHon0rUs OpraHu3ay CaMOCTOSTENbHONW pabOThl CTYJICHTOB BKJIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOH CaMOCTOSITEIbHOH pabOTHI CTYJICHTOB MOXET
MPOXOJUTh B MMCbMEHHOM, YCTHOM WJIM CMEIIaHHOM (opme.

CTyneHTbl JOJDKHBI MOJXOAUTh K CaMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKpEIUICHUs] U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUHM, BBIPAOOTKE €IMHCTBA B3IUIAJIOB Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETeHNs ONpPEIeICHHBIX HaBBIKOB M MCIIOJIb30BaHUs Tpodec-
CHOHAJIbHOW JTUTEPaTypHI.
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9.5 MeToanuyeckue ykazaHus JJI51 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu M3yd4eHun AUCHUILTHHBI 00yYarOIUMCS IeTIECO00Pa3HO BBIOJIHATH CIEAYIOIINE pe-
KOMEH/IallUHU:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-1u0o pasfena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
PCKOMCHAYCTCA IO IaMsATH BOCHPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCACIICHUS, ITIOHATUA Pa3/1C-
na.

3. Ocoboe BHUMaHUE CIIEYET YACIUTh BHIMOIHCHHIO OTYETOB 110 MPAKTHYECKUM 3aHATHU-
M U UHAUBHUIYaJIbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSTEIbHYIO paboTy.

4. Bcs TemaTuKa BOIIPOCOB, U3Y4aeMbIX CaMOCTOSITENIBHO, 334a€TCs Ha JIEKUUAX MpEno-
naBatenieM. MM e MaroTcs UCTOYHHMKH (B IEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPHUOIUUYECKON
HAYYHOI uTeparype) Ui 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUH.

[Ipu camocTosTeIbHON TPOPAOOTKE Kypca 00yUYaroUIrecs! TOJIKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (DaKThI;

- MOBTOPUThH 3aKOHCIIEKTUPOBAHHBIM HA JEKIMOHHOM 3aHATHU MaTepHall U JOIOIHUTh
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOU TEME JIMTepaTyphl;

- U3YyYUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TC3UCHI, aHHOTALIUN U KOHCIICKThI
Haubosee BaKHBIX MOMEHTOB;

- CaMOCTOATCIIbHO BBIIIOJHATD 3a/laHUA, AHAJIOTMYHBIC IpCjiaraCcMbIM Ha 3aHATHUSAX,

- HCIIOJIb30BATh IS CAMOTIPOBEPKHU MaTepHalibl JOHIA OLIEHOUHBIX CPEJCTB.

10 Onucanne MaTepHAJIbHO-TEXHMYECKOI0 00ecneyeHusi, He00X0AUMOro 1JIs 0Cy-
HIEeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOoIecca Mo JUCHUILINHE (MOYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE
Tabmuna 6 — MaTepraabHO-TEXHHUECKOE 00eCIICUeHUE TUCITUTUTHHBI

HanmenoBanue
Hcnoaniyemoe Hasnayenue
Ayaurtopusi ayIuTopun
odopynoBanue odopynoBanus
(;1adopaTopun)
211/3 JIaGoparopusi KOMITBIOTEP- | TIEPCOHAIBHBIC YHuBepcaibpHOe
HOTO MPOEKTUPOBAHUSA U | KOMIIBIOTEPHI CPEICTBO PacyeToB U
MOJIETTUPOBAHUS opopmieHus padboT

10.2 TexHuueckue U 31eKTPOHHbIE CPeICTBA 00y4eHU

ITpu npoBeneHny 3aHATUH UCHONB3YETCs ayAUTOpHUs, 000pyI0BaHHAs ITPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npeszeHtanuii. Kpome toro, nmpu nposeneHun
JEKUUH U IPAKTUUECKUX 3aHATUN HEOOXOIUM KOMIIBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epoM
U IPOTrPaMMHBIM 00€ecIIedeHUeM JUTsl IEMOHCTpaIMK IPe3eHTalui.

11 HNuble cBenenus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoenne JAUCIUITIIMHBI O6y‘IaIOHH/IMI/IC$I C OIrpaHUYCHHBIMU BO3MOXXHOCTAMHU 300POBbBs
MOJKET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK U B OTAEIHHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS 7S MOJTydYeHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI.

[Tpodeccopcko-nenarornyeckuii CoCTaB 3HAKOMHUTCS C TICHXOJIOTO-(DM3UOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs MHBAIUIOB U JIUI[ C OTPAHHYEHHBIMH BO3MOXKHOCTSIMHU 3/10PO-
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BbsI, HHJIUBUyaTbHBIMU MPOTPAMMaMH peaOMINTAIIMU WHBAMUAOB (Tipu Hamuywu). [Ipu HE0O-
XOJIMMOCTH OCYILIECTBIISIETCS JOMOMHUTEIbHAS MOAEPKKa MPernogaBaHusl ThIOTOPAMHU, TICHXO-
JIOTaMH, COLIMAIbHBIMU paOOTHUKAMU, TIPOLIEIIIMMHU TOATOTOBKY aCCHCTEHTaMH.

B cooTBeTcTBUU ¢ MeTOAMYECKUMHU peKoMeHaanusIiMu MunoOpHayku PD (yTB. 8 anmpens
2014 r. N AK-44/05BH) B Kypce MpEAroiaraeTcsi MCIOIb30BaTh COLUAIbHO-aKTUBHBIE H pe-
(i1eKCUBHBIE METOAbI 00YUYEHHUSI, TEXHOJIOTUU COLIMOKYIbTYPHON peabuInTalllK C IENIbI0 OKa3a-
HUS [IOMOILY B YCTAaHOBJIEHUU ITOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLLIEHUH C APYrUMU CTY/EH-
TaMu, CO3JaHUH KOM(POPTHOTO TICUXOJIOTMYECKOr0 KiMMaTa B cTyeHueckoil rpymmne. [Tonbop u
pa3paboTka y4yeOHBIX MaTepHajOB MPOU3BOAATCS C YYETOM IMPENOCTABICHHUS MaTepualia B pas-
JUYHBIX (opMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMATIbHBIX TEXHHUYECKHX
CpeACTB U MH(POPMAITUOHHBIX CUCTEM.

OcBoenue nucuuiuinHbl JunamMu ¢ OB3 ocymecTBisiercs ¢ MCHOIb30BaHUEM CPEICTB
00y4yeHHs OOILIETO M CIEUUAIBHOTO Ha3HAaYeHHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIOJIB30-
BaHUs1). MaTepualbHO-TEXHUYECKOE OOecliedeHre MpeaycMaTpuBaeT NMPUCIOCOOIeHUE ayUTO-
puit k Hyxaam jun ¢ OB3.

dopma npoBeACHUS ATTECTAIIMK JIJISl CTYACHTOB-UHBAINA0B YCTAaHABIMBACTCS C YYETOM
WHIUBUIYAJIHBIX TCUX0(pU3NUYecKux ocobeHHocren. s crynentoB ¢ OB3 npenycmaTpuBaet-
csl JocTymHas (GopMa MpeIoCTaBlIeHUs 3aJaHUI OLIEHOYHBIX CPEJCTB, a8 UMEHHO:

- B TIEYAaTHOW WM DJCKTPOHHOM ¢opMme (s IUI C HAPYMEHUSIMH OIMOPHO-
JBUTATEIHLHOTO armapaTra);

- B Ie4aTHOM (popMe WM AIIEKTPOHHOM (pOpME ¢ yBETHUYEHHBIM MIPHUPTOM B KOHTPACTHO-
CTBIO (7151 JIUII C HAPYLIEHUSIMU CIIyXa, pe4H, 3pEeHus);

- METOJIOM YTEHUS aCCUCTEHTOM 33/1aHUs BCIYX (JUIs JIUL C HAPYLIEHUSMU 3PEHMUS).

CryneHTaM ¢ MHBAIMJIHOCTHIO YBEIMUYMBAETCS BPEMs Ha TMOJATOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BONPOCHL. [l TakuX CTYIEHTOB MpeayCMaTpUBACTCS JOCTyMHAs (opMa mpeaocTas-
JICHUs] OTBETOB Ha 3a/IaHusl, 8 UMEHHO:

- IMCBMEHHO Ha Oymare M HabOpOM OTBETOB Ha KOMIIbIOTEpE (IJIsl JIUL C HapyILIEHU -
MU CIlyXa, peuH);

- BBIOOpPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIIOJIb30BAHUEM YCIIYT acCUCTEHTa (st
JIMI] C HapYLIEHUSIMU OIIOPHO-JBUTATEIBLHOTO alIapara);

- YCTHO (17151 JIUL C HApYIIEHUSIMU 3pEHMSI, OIOPHO-IBUTATEIBHOTO allapara).

ITpu HEOOXOAUMOCTH 17151 00YUAIOMIMXCS ¢ MHBAIUAHOCTBIO MPOLIEypa OLIEHUBAHUS pe-
3y/IbTaTOB OOYYEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO 3TAIOB.
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ITpunoxxenue 1

®OH/J ONEHOYHbIX CPEIACTB

o IMCIOMIIJIMHE

«MOHCJ’II/IPOBaHI/Ie AJICKTPOHHBIX CXEM)»

Hanpanenune noaroToBku

11.03.04 DnexkTpoHuka
Y HAHODJIEKTPOHHKA

Hampasiiennocts (mpoduis) 00pa3oBaTeIbHON MPOTPaMMBI [IpoMbInieHHAs 3JIEKTPOHUKA
KBanudukamnms BbITYyCKHIKA bakanasp
['ox Hayasa moAroTOBKHU (TI0 y4eOHOMY IJIaHy) 2020

®opma 00yueHus

Ounas popma

TexHomnorust 00yueHust

TpanuuroHHas

Kypc

Cemectp

TpynoemMKkocCTs, 3.€.

4

7

4

Bun npomexyTouHon

aTTeCTallnn

O6CCHC‘II/IB3.IOH_ICG noapa3aciiCHUC

DK3aMeH

Kadenpa «IIpomblnieHHast 37€KTPOHUKA»
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1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 1O AUCHMILIMHE (MOLYJII0), CO-

OTHECCHHBIX ¢ UHIUKATOPAMHA JOCTHKCHUSA KOMIIeTeHI Ui

Ta6mmma 1 — KomneTeHmu u MHANKATOPHI UX JTOCTHKCHUS

Koa u HaumeHoBaHue HNuaukaropsl Ilnanupyemble pe3yjibTaThl
KOMIIeTEeHI[UH AOCTHKEHU S 00yuyeHus 10 TUCHUILJINHE
Ipodeccnonanbubie

IIK-1 CrocoOeH BBINOJIHATE
pacyeT U MPOEKTUPOBAHUE
3JICKTPOHHBIX IPHOOPOB, CXEM
U YCTPOMCTB Pa3Iu4HOrO
(GYHKIIMOHATBLHOTO HA3HAYEHUS

[TIK-1.1 3Haet npUHIUIIBI
KOHCTPYMPOBAHUS OT-
JIEJIbHBIX aHAJIOTOBBIX
0JIOKOB 3JIEKTPOHHBIX
puOOpPOB

[TIK-1.2 YmeeT npoBOAUTH
OIICHOYHBIE PACUETHI Xa-
PaKTEPUCTHUK JIEKTPOH-
HBIX IpUOOpPOB

I1K-1.3 BnageeT HaBbIKa-
MU TTOATOTOBKH MPUHITN-
MUAJIBHBIX ¥ MOHTaXKHBIX
ANEKTPUICCKUX CXEM

Hcnons3oBaTh cpe€acTBa aBTO-
MaTu3aluu CXEMOTCXHHUYCCKOI'O
IMPOCKTUPOBAHM.

Hcnonb30BaTh BCTPOEHHBIE
CpelcTBa NPOrpaMMHUPOBAHMS U
OTJIaIKU CUCTEMbI aBTOMAaTH3HU-
POBAaHHOT'O IIPOEKTUPOBAHMSL.

Tabmuna 2 — [Mactiopt GoH/1a OIICHOYHBIX CPEJICTB

KonTposmpyembie HaumenoBanue
dopmMupyemas
pa3aeJsl (TeMbl) OLICHOYHOI'0 IToka3aTenu oueHKH
KOMIIeTeHIUsl
AUCHHUILINHBI cpeAcTBa
Paznen 1-5 [K-1 Teer [IpaBunbHOCTH
BBITIOJTHEHUS 3a/1aHUS
Paznen 2-4 [K-1 3amuTa nabopa- AprymMeHTUpOBaHHOCTb
TOPHBIX padoT OTBETOB
Paznensr 2-4 [1K-1 IIpaktnueckue | [lonmHoTa M NIPaBUIBHOCTH
3a/1aHUS BBIITOJIHEHUS 3aJJaHUs
Paznensr 2-5 [1K-1 PI'PNel,Ne2 IlonHoTa M TPaBUIBHOCTH
BBIITOJIHEHUS 3aJJaHUs
Paznen 1-5 [1K-1 Bormpocs! k 3k3a- IlonHoTa M apryMeHTHpO-
MEHY BAHHOCTb OTBETOB

2 Mertoauyeckne MaTepualibl, ONpeaeJsole Npoueaypbl OeHMBAHUSA 3HAHUM,
YMeHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTepu3ywume npouecc popmupo-

BAHUA KOMIIETEHIMII

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLICHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).
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HanmeHnoBanue

Ne OLEHOYHOTO Cpoxkn Hxana Kpurepuu
cpeicTBa BbIINIOJIHCHU A OLCHUBAHUA OLCHUBAHUA
7 cemecTp
Ilpomesicymounas ammecmayus 6 popme sxzamena
1 Tect B TeyeHue | 5 OamioB 5 6amnoB — 91-100 % mnpaBHIBHBIX OTBe-
ceMecTpa TOB — BBICOKMI YPOBEHb 3HAHMUIA;
4 6amnoB — 71-90 % mpaBUIIBHBIX OTBETOB
— ZI0OCTaTOYHO BBICOKUH YPOBEHb 3HAHUN;
3 6amnoB — 61-70 % npaBUIIBHBIX OTBETOB
— CpeHU YPOBEHb 3HAHUM;
2 6amna — 51-60 % npaBUIIbHBIX OTBETOB —
HU3KHUHA YPOBEHb 3HAHUU;
0 6amnoB — 0-50 % mpaBUIBHBIX OTBETOB —
OYEHb HU3KHUH YPOBEHb 3HAHHH.
2 HpaKTquCKoe B TeueHue | 5 0ayuioB 5 6GauioB — CTYACHT IOKa3aJl OTJIMYHBIC
sazanme | cemecTpa HaBBbIKM IPUMEHEHHs MOJIYYCHHBIX 3HAHUU
3 | Ilpaktuueckoe |B TedeHue | 5 OaioB M yMEHHil [PH PELICHHH Mpo(heCcCHOHATb-
3ajanue 2 ceMecTpa HBIX 337134 B PAMKaX YCBOEHHOTO y4eOHOro
4 [IpakTnueckoe | B TedeHHUE | 5 OamioB MaTepHaa.
3azaHue 3. cemecTpa
5 [ TIpaKIiucck P —— - — 4 OamioB — CTYAEHT IOKa3ajl XOpPOLIME
pa €CKoe eueHUe .
sanamue 4. cemecTpa HABBIKH [PUMEHEHHS TIOMYHEHHBIX SHAHMIL
6 | JlJabopatopuas |B TeueHue | 5 OaIoB W YMEHHii NIPU PEIeHHH MPO(ECCHOHAb-
pa6ora 1 cemecTpa HBIX 33]]a4 B paMKax YCBOEHHOTrO y4eOHO-
7 JlaGopaTopnast | B TeueHue | 5 OamioB ro Marepuaina.
pabota 2 cemecTpa 3 GayuloB — CTYJEHT IOKa3all yJOBJIETBO-
8 | JlJaboparopHast | B TeueHue | 5 6aymioB PUTEIBHOE BIIAJICHUE HABbIKAMU IIPUMEHE-
pabora 3 cemecTpa HUsl TIOJYYECHHBIX 3HAHUKW W YMEHUH IpPHU
9 | JlaboparopHast | B TedeHue | S GasoB pemieHny  MpoQecCHOHANBHBIX 3a1ad B
pabora 4 cemecTpa paMKax yCBOEHHOIO y4eGHOro MaTepHana.
10 | JTabopatopHasi | B Te4eHHe | 5 OaJIOB 2 Gamia — CTYIEHT MPOIEMOHCTPUPOBAT
pabota 5 ceMecTpa .
11 | JTaboparopras | B TeucHHS | 5 Gamios HEJIOCTaTOYHBI ypPOBEHb BIIAJICHUS yMe-
pa6ota 6 cemecTpa HUSIMH M HaBbIKAMH TIPH PEIICHUH IPO-
12 | BomonHenne | B Tedenme | 5 6anios (eccHOHANBHBIX 3a/1a4 B PAMKaX YCBOEH-
PI'PNel No2 cemecTpa HOT0 Y4eOHOro MarepHaia.
TEKYILIUH KOHTPOJIb - 60 6amnoB -
1 | Dx3ameHn 40 6amnoB | 40 — cTyneHT BiaJieeT 3HAHUAMU B IOJTHOM
o0beMe, CaMOCTOSITENIFHO, JIOTHYECKH T10-
CJIEZIOBATENIFHO W MCUEPITBIBAIOIIE OTBEYA-
€T Ha IOCTaBJICHHBIE BOIIPOCHI;
30 — cTyneHT BiajeeT 3HaAHUAMU IMOYTH B
MOJIHOM 00beMe (MMeEIoTCsl mpoOesnbl 3Ha-
HUA TOJBKO B HEKOTOPHIX, OCOOEHHO
CJIO’KHBIX pazJiesiax); He IOIYCKaeT BMECTe
C TEM CEepbhE3HBIX OIIMOOK B OTBETAX;
20 — cTymeHT BIIACET TONBKO 00s3aTelNb-
HBIM MUHHIMYMOM 3HaHHUU TI0 AUCIUTUINHE,
0 — cryneHT He OCBOWJI 0053aTeIbHOTO
MUHHMYMa 3HaHUH, HE CIOCOOEH OTBETUTh
Ha MOCTABJIEHHBINA BOIPOC
[IpomexyTouHas 40 6anos -
aTTecTauus
HUTOI'O: 100 6amnoB -

Kpurtepun oneHKH pe3yJbTaTOB 00yUeHHS 10 JUCIHUILJIMHE:
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HaumenoBanue
Cpoxn Ikana Kpurtepuu
No OLICHOYHOI0
BBINOJTHEHNSI | OLEHHBAHUSA OlleHHBaHUS
CpeAcTBa
0 — 64 % or MakcUMalbHO BO3MOXHOM CyMMBI OallJIOB — «HEYIOBIECTBOPUTEIHHO»
(HemoCTaTOUYHBINA YPOBEHD JIJISl TPOMEKYTOUHOM aTTeCTAlluu M0 JUCHHUILIUHE);
65 — 74 % oOT MakCUMaJbHO BO3MOXXHOW CYMMbI OalIOB — «YAOBJIETBOPUTEIHHOY

(OpOTOBBIN, MUHUMAJILHBIN YPOBEHB);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOLIO» (CpeIHUN YPOBEHb);

85 — 100 % oT MakcMMaJIbHO BO3MOXKHOM CyMMBI 0QJIJIOB — «OTIMYHO» (BBICOKHIA, MaKCUMAaJIb-
HBI YpPOBEHB)

3aaHus AJ1s51 TeKYIero KOHTPOJIst
TECT

1. MonenupoBanue — 310:

1. mporecc 3aMeHbl pealbHOT0 00BEKTa (Mpolecca, sIBJICHUS) MOJIEIbI0, OTpaXKarolien
€ro CYILECTBEHHbIE IPU3HAKU C TOUKH 3pEHHSI JJOCTHKEHUS] KOHKPETHOM 1eu;

2. mpolecc AEMOHCTPALUU MOJIENIEN OJIEXkAbl B CAJIOHE MOJ;

3. npouecc HehopMaIbHOM MOCTAHOBKM KOHKPETHOW 3aj1auu;

4. nporecc 3aMeHbl peabHOro 00beKTa (mpoliecca, SBJICHUS) JAPYrUM MaTepHUaIbHBIM
WIN UJI€AIbHBIM 00BEKTOM;

5. mpo1iecc BBISIBJICHHUS CYIIECTBEHHBIX MPU3HAKOB PACCMATPHUBAEMOT0 OOBEKTA.
2. Mogxenp — 310:

1. baHTacTHYecKHit 00pa3 pearbHOM IEHCTBUTEILHOCTH;

2. MarepuabHbII WM aOCTPAaKTHBINA 3aMEHUTENIb 00BEKTa, OTPAXKAIOIIMNA €ro MpoCTpaH-
CTBEHHO-BPEMEHHbIE XapaKTEPUCTUKH;

3. marepuaibHbI MM aOCTPaKTHBIA 3aMEHUTENIb OOBEKTA, OTPAXKAIOIIUH €ro cylie-
CTBEHHbBIE XapaKTEPUCTHUKHU;

4. onMcaHKe N3y4yaeMoro o0ObeKTa CpeAcTBaMU U300pa3UTEILHOTO HCKYCCTBA;

5. uH(popMalKs 0 HECYIIECTBEHHBIX CBOMCTBAX OOBEKTA.
3. Ilpu u3ydeHnu o0beKTa peabHOM JeHCTBUTENIEHOCTH MOXKHO CO3/aTh:

1. OIHY €TMHCTBEHHYIO MOJIEIIb;

2. HECKOJIbKO Pa3jIMYHBIX BHJIOB MOJEJEH, Kax/aas U3 KOTOPhIX OTPaKaeT T€ WM HUHbIE
CYIIIECTBEHHbIE IPU3HAKU OOBEKTA;

3. OJIHY MOJIE€Jb, OTPAXKAIOLIYI0 COBOKYITHOCTb IPU3HAKOB OOBEKTA;

4. TOUHYIO KOMHIO 0OBEKTa BO BCEX MPOSIBICHUSAX €r0 CBOMCTB U MOBEJCHUS;

5. BOIIPOC HE UMEET CMBICIIA.
4. TIpouiecc mOCTPOEHUS MOJIETH, KaK IIPABUIIO, ITPEIOJIAraeT:

1. onucaHue Bcex CBOMCTB MCCIEyEMOro OOBEKTa;

2. BblEJEHME Haubosiee CYHIECTBEHHBIX C TOYKHU 3PEHHs pelIaeMol 3ajaud CBOWCTB
00BEKTa;

3. BbI/IeTIeHHE CBOMCTB 00BEKTa O€30THOCUTEIBHO K LIEJSIM pelIaeMoi 3aauu;

4. onrcaHue BceX MPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK U3y4aeMOro 0ObeKTa;

5. BeIJIeNIeHHE He OoJiee TpeX CYLIECTBEHHBIX MPU3HAKOB 00BEKTA.
5. HarypHoe MozaenupoBaHue 3T10:

1. MozenupoBaHue, MPU KOTOPOM B MOJENHU Y3HAETCSl MOJIEIUPYEMbI OOBEKT, TO €CTh
HaTypHasi MOZIEIb BCET/1a UMEET BU3YAIIbHYIO CX0XKECTh ¢ 00BEKTOM- OPUTHHAIIOM;

2. co3/laHre MaTeMaTU4ecKuX (popMyJl, OMUCHIBAIOMUX (HOPMY MM MOBEJACHUE O0ObEKTa-
OpUTHHAIA;

3. MoJenMpoBaHue, PU KOTOPOM B MOJIENIN y3HAETCS KaKOW-THO0 OTAETHHBIN MpPU3HAK
00BEeKTa-OpUTHHAIA;
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4. COBOKYINHOCTh MJAaHHBIX, COJEpXKAalIMX TEKCTOBYI0 HHpopMmanuio 00 o0beKTe-
OpUTHHAJIE;

5. co3panue TabIUIBI, cofieprKamiei nHopManni 00 00bEKTe-OpUrnHaIe.
6. NudopManinoHHO# MOIeTIBI0 00BEKTA HEIb3SI CUUTATH:

1. onucanne 00BEKTA-OPUTHHATIA C IOMOIIBI0 MATEMATHYECKUX (POPMYIT;

2. Apyroil oObEKT, HE OTpa)ArOIIMK CYIIECTBEHHBIX NPU3HAKOB M CBOMCTB OOBEKTa-
OpUT'MHAJIa;

3. COBOKYMHOCTh JaHHBIX B BHJI€ TaOJIHUIIbI, COAEpKAIINUX HH(POPMALIUIO O KaUeCTBEHHBIX
¥ KOJIMYECTBEHHBIX XapaKTEPUCTUKAX 00BEKTa-OpUTHHANIA;

4. onucanue 00bEKTa-OpUTHHAJIA HA €CTECTBEHHOM WM (POPMAIBHOM SI3BIKE;

5. COBOKYMHOCTH 3alMCAaHHBIX HAa SI3bIKE MATEMAaTHKH (OPMYIJI, OMHMCHIBAIOIIUX TTOBE/IE-
HUE 00bEeKTa-OpUTrHHAIA.
7. Marematndeckas MoJIellb 00BEKTa — 3TO:

1. co3maHHas M3 Kakoro-inbo maTepuana MoOJieib, TOUHO OTpaXkarolllas BHEIIHHE MpPH-
3HAKU 00BEKTa-OPUTHHAIIA;

2. omHMCaHKE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYphI H3y4aeMoro o0beKTa;

3. COBOKYIHOCTb JaHHBIX, COJAEPKALIUX MH(OPMAIMIO O KOJUYECTBEHHBIX XapaKTepH-
CTHKax 00bEKTa U ero MoBe/IeHHUs B BUJIE TaOJIHIIbI;

4. COBOKYITHOCTh 3allMCAaHHBIX HA S3bIKE MAaTEMATHKH (HOPMYJ, OTPAXKAIOMUX Te WU
WHBIE CBOICTBA 00BbEKTA-OPUTHHANA UM €T0 MTOBEICHUE;

5. mocnea0BaTeNbHOCTh MIEKTPUUECKUX CUTHAJIOB.
8. K unciny MareMaTuueckux MOJENel OTHOCUTCS:

1. MunuEeHCKII POTOKOJT,

2. mpaBuUJIa JOPOKHOTO JIBUXKEHUS;

3. popmyna HaXOXKJICHHUS KOPHEH KBaAPATHOTO YpPaBHEHHUS;

4. KyJIMHApHBIN PELIENT;

5. MHCTpYKLUs 110 cOOpKe Mebemnu.
9. K uncny 10KyMeHTOB, IPEACTABIAIOMUX c000i MH(OPMALIMOHHYIO MOJIENb YIIPaBICHUS TOC-
y1apCTBOM, MOKHO OTHECTH:

1. Koncturynuto P®;

2. reorpaduueckyto kapty Poccuu;

3. Poccuiickuil cioBapb MOJIUTUYECKUX TEPMHUHOB;

4. cxemy Kpemus;

5. CIIMCOK JIENyTaTOB rOCY1apCTBEHHON JlyMBI.
10. K uapopMaIimOHHBIM MOJIEIISIM, OMTMCHIBAIOIINM OPTaHHU3aUI0 y4eOHOTo Tpoliecca B MIKOJIE,
MOKHO OTHECTH:

1. KTaccHBIN KypHa;

2. pacnMCaHuE YPOKOB;

3. CIIUCOK YYaluXxcs MIKOJIBI,

4. mepeveHb IKOIbHBIX Y4eOHHKOB;

5. mepeyeHb HarIsAHbIX Y4eOHBIX TOCOOUH.
11. Tabauunas nHGOPMAIIMOHHASI MOJIENb MTPECTABIISIET COOOM:

1. Habop rpaduKOB, pUCYHKOB, YEPTEKEHN, CXEM, THATPAMM;

2. onKcCaHKNe UEPAPXUUECKON CTPYKTYPHI CTPOEHHS MOJIETIMPYEMOro 00BEeKTa;

3. onucaHue OOBEKTOB (MM MX CBOMCTB) B BHJIE€ COBOKYITHOCTH 3HAu€HUH, pa3melae-
MBIX B TaOJIHUIIE;

4. cuctemy MaTeMaTHYECKUX GOPMYI;

5. mocneA0BaTENbHOCTD NPEIOKEHUHN Ha ECTECTBEHHOM SI3bIKE.
12. Or™mets JIOXKHOE mnponomkenne K BbICKasbiBanuio: “K mHGOpMaIMOHHOMY MpoIecCy IMmo-
UCKa MH(OpPMAIIMH MOKHO OTHECTH...”

1. HemocpeACTBEHHOE HAOII0ICHHE;

2. YTeHHE CIIPABOYHON JIUTEPATYPBI;

3. 3anpoc K UHPOPMAIMOHHBIM CHCTEMAaM;
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4. moctpoeHue rpaduuecKoil MOJeNN SIBICHUS;
5. mpocaylrBaHUE paauorepeiay.
13. Ormers MCTUHHOE BbIcKka3biBaHuE:
1. HemocpeAcTBEeHHOE HAOIIOACHHE — 3TO XpaHeHHe HH(OPMALINK;
2. YTeHHUEe CIIPABOYHOM JUTEPATYpPhl — 3TO MOUCK WH(POPMAIINH;
3. 3anpoc K UH)OPMALIMOHHBIM CUCTEMaM — 3TO 3alIUTa HH(OPMALIUH;
4. mocTpoeHue rpapuuecKoi MOJICNHN SBJICHUS — TO Tepeiaya nHPOopMalLnu;
5. mpocnymuBaHue pajnonepeaadn — 3To npoiecc 00paboTku nHGoOpMaIuu.
14. PucyHku, KapThl, YePTEKH, JHATPAMMBI, CXEMBI, IPa(UKH MPEICTABISAIOT COOO:
1. TabnuyHble THPOPMAITMOHHBIE MOJEIIH;
2. MaTEMaTHYECKHUE MOJCIIH;
3. HaTypHbIE MOJEIIH;
4. rpapuueckue nHGOPMAITIOHHBIE MOJETIH;
5. uepapxuyeckue HHPOPMAIIMOHHbBIE MOJIEIIH.
15. Onucanue rno6agbHON KOMIBIOTEpHOU ceT MIHTEpHET B BUAE CHCTEMBl B3aUMOCBS3aHHBIX
00BEKTOB CIIEZIyeT pacCMaTPHUBATh KaK:
1. HaTypHYIO MOJIENIB;
2. TabIIMYHYIO MOJIETIB;
3. rpau4ecKyr0 MOJICIIb;
4. MaTeMaTHYECKYIO MOJIENIb;
5. CETEBYIO MOJIEIb.
16. daiinoBas cucreMa NePCOHAIBHOTO KOMIBIOTEPA HanboJee aleKBaTHO MOXKET ObITh ONKCaHa
B BUJIE:
1. TaGIMYHOM MOEN;
2. rpaduyecKor MOJCIH;
3. uepapxuuecKkor MOJeIu;
4. HATYpHOU MOJIEIH;
5. MareMaTu4eCcKON MOJEIH.
17. B Ouonoruu kiaccuukanys npeicTaBuTeNen )KUBOTHOTO MUpa IPEICTaBIISIET CO00M:
1. nepapxu4eckyro MOJIEb;
2. TabJINYHYIO MOJIENIB;
3. rpaduuecKyro MOJEIb;
4. MaTeMaTHYECKYIO MOJIENb;
5. HaTYpHYIO MOJEIIb.
18. Pacnincanue ABM>KEHHE MTOE3/10B MOKET pacCMaTPUBAThCS KaK MPHU:
1. HaTypHOU MOzENH;
2. TaOJIMYHON MOJICIIH;
3. rpaduueckoil Mojenu;
4. KOMIIBIOTEPHON MOJIETIH;
5. MareMaTU4eCKOU MOJEIIH.
19. T'eorpaduueckyro KapTy cielyeT paccMaTpuBaTh, CKOpPEe BCEro, Kak:
1. MaTeMaTHUYECKyIO0 HH(POPMALIMOHHYIO MOJETIb;
2. BepOanpHyI0 HH)OPMAITMOHHYIO MOJIETB;
3. TabNMUYHYI0 HHPOPMALMOHHYIO MOJIEINb.
4. rpaduyeckyro HHPOPMAITMOHHYIO MOJICIIb;
5. HaTYpHYIO MOJEIIb.
20. K gncny caMpIx mepBbIX Tpaduueckux HHPOPMAIMOHHBIX MOJIEJICH CIIeTyeT OTHECTH
1. HackaJIbHBIE POCIIUCH;
2. KapThl TOBEPXHOCTU 3EMIIH;
3. KHUTH C WJUTIOCTPALUSIMU;
4. cTpouTeNbHbIE YEPTEKU U TUIAHBI,
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5. UKOHBL.

21. Ykaxure JIOJKHOE yTtBepxaenue:

1. “Ctporux mpaBui oCTpOEHUs 000K MOAETH c(HOPMYyTUPOBATH HEBO3MOXKHO

2. “Huxakas MOJielb HE MOXKET 3aMEHUTh CaMo SBJIEHHUE, HO IIPU PEUICHUU KOHKPETHOMN
3a/1a4l OHA MOXET 0Ka3aTbCsl OYEHb 10JIE3HBIM HHCTPYMEHTOM";

3. “CoBepIleHHO HEBaXXHO, KaKhe OOBEKThl BHIOMPAIOTCS B KAU€CTBE MOJACIUPYIOIIUX -
TJIABHOE, YTOOBI C MX MOMOILIBI0O MOXXHO OBUIO OBl OTpa3uTh HaWOoJee CYIIECTBEHHbBIE YEpThI,
MIPU3HAKU U3y9aeMOro 00beKTa”;

4. “Monenb COACPKUT CTOJIBKO ke HH(POPMAIIHH, CKOJIBKO U MOJICTHPYEMbIH O0BEKT ’;

5. “Bce o0pa3oBaHHME — 3TO M3y4YEHHUE T€X WJIM WHBIX MOJEINCH, a TaKKe TPHUEMOB HUX HC-
[10JIb30BAHUA .

22. IlocTpoeHue MO UCXOIHBIX JaHHBIX; IIOCTPOCHUE MOJENU pe3yiabTaTa, pa3paboTka aji-
TOpUTMa, pa3paboTKa M MPOrpaMMBbl, OTJIAJKa U UCIIOJHEHHE MTPOrpaMMBbl, aHAJIU3 U UHTEpIIpe-
Tanus pe3yabTaToB — 3TO:

1. pa3paboTka anropuTMa pemeHus 3a1a4;

2. CIIUCOK KOMAaH]I UCIIOTHUTEITIO;

3. aHau3 CYIIECTBYIOIIUX 3a/1a4;

4. sTamnbl peleHus 3aauu ¢ MOMOIIBIO KOMITBIOTEPa;

5. aNropuT™M MaTeMaTUYECKOM 3a1a4u.

23. B xayecTBe nmpuMepa MOJIeIH MOBECHUS MOYKHO Ha3BaTh:

1. CIMCOK yYarmmxcs MIKOJIbI,

2. IJIaH KJIACCHBIX KOMHAT;

3. mpaBuJia TEXHUKHU 0€30MaCHOCTH B KOMIIBIOTEPHOM KJIACCE;

4. nnaH 5BaKyalyuu Ipu Moxkape;

5. 4epTE)KHU MIKOJIBHOTO 31aHUS.

24. KoMnbpIOTEpHOE UMUTALIMOHHOE MOJICTUpOBaHKe siepHoro B3pbiBa HE mo3Bosser:

1. aKCIEpUMEHTANIBHO IIPOBEPUTD BIIMSHUE BHICOKOW TeMIIepaTypbl U 00JIy4YeHHUs Ha IpH-
POJIHBIE OOBEKTHI;

2. IPOBECTU HATYPHOE MCCIIEI0OBAHUE MPOIIECCOB, MPOTEKAIOIINX B IIPUPOJIE B Mpoliecce
B3pbIBa U MOCJIE B3PhIBA;

3. yMEHBLIUTh CTOUMOCTb UCCIIEIOBAaHUI 1 00ecTIeYnTh 0€30MaCHOCTD JIIO/IEH;

4. MONIy4NTh JOCTOBEPHBIE JAHHBIE O BIMSHUU B3pbIBAa HA 3/I0POBBE JIIOJEH;

5. MOJYYUTHh AOCTOBEPHYIO MH(OPMALMIO O BIMSHUM SJI€PHOTO B3pbIBa HA PAacTEHUS U
KUBOTHBIX B 30HE 00JTyUEHUSI.

25. C noMoMIbI0 KOMIBIOTEPHOTO UMHUTALIMOHHOTO MoienupoBanus HEJIb3 S nzyuars:
1. nemorpaduueckue mporecchl, IPOTEKAIOIUE B COLMATIBHBIX CUCTEMAX;
. TEIUIOBBIE MTPOLIECCHI, TPOTEKAIOIINE B TEXHUYECKUX CUCTEMAX;
. MTHQIIALMOHHBIE TPOLIECCHI B MPOMBIIIIEHHO-3KOHOMUYECKUX CUCTEMAX;
. IPOLIECCHI ICUXOJIOTHYECKOT0 B3aUMOIEUCTBHS YUEHUKOB B KJIACCE;
. TPA€KTOPUH JABWKEHHS MJIAHET U KOCMUUYECKHX KOpabuieil B 6€3BO3/1yIIHOM MPOCTPaH-

DN bW

CTBE.
3AJAHUSA HA IPAKTUYECKHUE 3AHATUA

Ipaxmuueckoe 3adanue 1.Ilpoexmuposanue yugposvix cxem Ha OCHOBE J1OSUYECKUX Bbl-
Padicenul ¢ UCnoab308aHuem 6az08020 HAbOPa d1eMeHMO8.

TunoBble 3a1aHNs IPUBEACHBI HIKE:

1. BeInosHuTe MUHUMH3ALIMIO JTOTHYECKON (PYHKIUU

f = xIx2+ X2Xx3 + XIx2x3 + x1x2x3

CrpoeKkTHpyHTe JIOTMYECKHE CXEMBI, PEAIU3YIOIINE UCXOAHYI0 U MUHUMH3UPOBAHHYIO
¢byHkuio. Jlokaxkure TOXJIECTBEHHOCTh UX (PYHKIIMOHUPOBAHUS C TIOMOIIbIO (DYHKIIMOHABHOM
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cuMyisinuu. [IpoBenure CpaBHUTENBHYIO OLIEHKY I1apaMETPOB IIOJIYYEHHBIX CXEM I10 YUCILY UC-
II0JIb3YEMBIX JIOTHYECKUX JIEMEHTOB U MAaKCUMAIbHOU 3aJE€PKKE MEPEKIIOUCHUS.
2. BBINoNHNTE MUHUMH3AIHIO JIOTHYECKON (DYHKIIMU

f = XIx3+ XIX2x3+ X1x3+ X1 x2Xx3 + x2x3

CrpoekTupyite JTOTMYECKHE CXEMBbl, PEaU3YIOIINe UCXOAHYI0 U MHUHUMHU3HPOBAHHYIO
¢byHkuio. Jlokaxkure TOXIECTBEHHOCTh UX (PYHKIIMOHUPOBAHUS C TOMOIIbIO (DYHKIIMOHAIHHON
cumyisinuu. [IpoBennure cpaBHUTENBHYIO OLIEHKY [IapaMETPOB IMOJIYYEHHBIX CXEM IO YHUCIy HC-
MOJIb3YEMBIX JIOTHYECKUX 3JIEMEHTOB U MaKCUMaIbHOU 3aJIePKKE MEPEKITIOUCHHUS.

IIpakmuyeckoe 3a0anue 2. Ilpoekmupoganue CI0HCHbIX YUPDPOBLIX CXeM C UCNONb308a-
Huem 6a308020 Habopa KOMHOHEHMOB.

Tunossie 3a1aHUs TPUBEACHBI HUXKE:

1. Pa3paboTaTh cxeMy CpaBHEHHS JBYX 4YeThIpeXpaspsaHbIX omepaHnoB A=a3a2alal u
B=b3b2b1b0, dopmupytomyo ¢uar Z=1 npu paBeHcTBe omnepanaoB A=B, ¢aar Y=1 npu
A>=B. IIpoBeputb paboTy CXEMBbI, UCIIOJIb3YsI CUMYJISALIUIO.

2. Pa3paboTath cxeMy KOHTPOJISI YeTHOCTU -pa3psiaHbix yncenl. [IpoBeputs paboTy cxe-
MBI, UCIIONIB3YS] CUMYJISIIHUIO.

IIpakmuueckoe 3anamue 3. [Ipoexkmuposanue KOMOUHAYUOHHBIX YUDPOBBIX CXEM.

TunoBble 3a1aHNs IPUBEACHBI HIDKE:

1. Pa3paborarh KOMOMHAIIMOHHBIM cymmaTop 4-pa3psaHblx ornepaHnoB A=a3a2alal u
B=b3b2b1b0 ¢ mocnemoBarenbHBIM (OpMHUPOBaHKHEM IEpeHOCOB. [IpoBepUTh paboTy CXEMBI,
UCIIOJIB3YS] CUMYJISLUIO.

2. Pa3paboTtarh KOMOWHAIIMOHHBIN cymMMaTop 4-pa3psaHbix omepaHaoB A=a3a2alal u
B=b3b2b1b0 ¢ popmupoBanrem yckopeHHOro nepeHoca. [IpoBeputh paboTy CXEMbI, HCIOIB3YS
CUMYJISIIUIO.

Ipakxmuueckoe 3adanue 4. [Ipoexmuposanue nocie008amenbHOCMHBIX YUDPOBbIX CIMPYKMYP.

TunoBble 3a1aHNs IPUBEACHBI HIDKE:

1. Pa3paboTarp cueTurk ¢ nepeMeHHbIM MoayieM cdera Ke= 10/11 u npeaBaputeabHbIM
copocoMm B 0. Moaynb cuera 3amaercsa ympasistomumM curaaaom M: Ke=10 npu M=0, Kc=11
npu M=1. IIpoBeputh paboTy CXE€MBbI, HCHIOJIB3YSl CUMYJISLUIO.

2. Pa3zpaboTath TeHepaTop nociaen0BaTeIbHOCTH yrcen ot 0 10 9 B mpsiMOM KOJie U KOJie
«c u30bITKOM 3». Pexum paOoThl 3a/1a€TCsl yNpaBISIOLMM CUTHajIoM M: npsmMoit koa npu M=0,
KoJ «c u30bITKOM 3» mpu M=1. [IpoBepuTh paboTy CXEMBbI, UCTIOTB3YS CUMYJISIIHIO.

SAIUTA JJABOPATOPHBIX PABOT

Jlabopamopnasa paboma 1. Ilocmpoenue cxemvl u mMooenuposanue pabomol mpueeepa u
peaucmpa.

1) Ilepedncnute 1 oxapakTepu3oBaTh NpuHIMILI TocTpoeHust CAIIP.

2) [lepeuncnuth U oxapakTepus3oBatb Bubl odoecrieuenust CAIIP.

3) ITouemy B mpoektupoBanuu POC xenarenbHo ucnonszoBatb CAIIP?

4) Kaxue Bri 3Haere CAIIP, kpaTkas xapakTepuCTHKa.

5) IlepeuncnuTh OCHOBHBIE 3a/I1a4l CHCTEMOTEXHHYECKOT0 dTarna npoekrupoBanus POC.
Jnst wero Ha manHOM 3Tane ucnosyb3yrorcs CAIIP?

6) IlepeuncnuTh OCHOBHBIE 33/1a4M CXEMOTEXHHYECKOro 3Tama mnpoektupoBanus POC.
Jnst wero Ha nanHOM 3Tane ucnois3yrorcs CAIIP?

7) IlepedncnuTh OCHOBHBIE 3a/1a41 KOHCTPYKTOPCKOTO 3Tana npoexkrupoBanus POC. [lns
Yero Ha JaHHOM 3tarie ucnonbiyrores CAIIP?

Jlabopamopuas paboma 2. I[locmpoernue cxemwvl u Mooeruposarue pabomol apugpmemu-
KO-102U4eCK020 YCmpoucmea u popmupoeameris 0ONOIHUMENbHO20 KOOd.

1) Ilepedncnuth 331241 CXEMOTEXHHUUYECKOTO MOJICIIUPOBAHMS.

2) 511 4ero UCIoNb3yeTcs U KaK pealln3yeTcsi MHOTOBApUAHTHBIN aHAIIN3.
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3) Kak peanusyercs 1 7151 4ETO UCHOJIb3YETCs aHAJIN3 YyBCTBUTEIbHOCTH.

4) Kak peanu3yeTcst ¥ IJIs YETO UCIIOIB3YETCS CTATUCTUICCKUN aHAIIH3.

5) Kak peanusyercs 1 U1 4Ero UCHOJIB3YETCs AaHAJIM3 HA HAUX YU ciydai.

6) Kak peanusyercs u JiJ1s 4€TO UCHOJB3YETCs CIIEKTPAJIbHBINA aHAIN3.

Jlabopamopnasa paboma 3. Ilocmpoenue cxemvl u mooenuposanue pabomvl dewugppa-
mopa KOMAato.

1) laTp omnpeneneHre KOMIOHEHTHBIX U TOIOJIOTUYECKUX ypaBHEHUH. UeM OHM oTinya-
10TCs?

2) IIpuBecTu npuMepbl KOMIIOHEHTHBIX YPaBHEHUH.

3) Kak cTposTcst TOMoIorn4ecKkue ypaBHeHuUs ?

4) Kak npoBoaUTCS MOJIEIMPOBAHUE CTATUUECKOIO pesKkrMa’?

5) Onucanue u Ha3HAYEHUE CTPYKTYPHOTO MOJCIUPOBAHHUS.

6) Onucanvie U Ha3HaYeHHE (PYHKIIMOHAILHOTO MOJICIIUPOBAHHS.

7) Onucanuie ¥ Ha3HaYEHHE JJIOTUYECKOTO MOIETUPOBAHUSI.

Jlabopamopnasa paboma 4. Ilocmpoenue cxemvi u MoOdenuposarue pabomsl apugmemu-
KO-1102U4ecK020 YCMpoucmea 0Jis pacuupeHHo20 Habopa KOMAHo.

1) [lepeuncanTb OCHOBHBIE 33/]Ja4M TEXHOJOrM4YecKoro arana npoexkruposanus POC. s
Yero Ha JaHHOM 3Tarne ucnonb3ytorcs CAIIP?

2) Kakue Bri 3naere CAIIP, kpaTkas xapaKTepuCTHKA.

3) HazoBute ocHOBHBIE Toruyeckue (OyseBbl) GyHKIMN U H300pa3uTe 3JIEMEHTHI UX pea-
mu3yromnue. [ kaxxaoi u3 GyHKINU 3aIHUIINTE TaOIHIly HCTHHHOCTH.

4) Kakue J0ru4ecKkue 3JIEeMEHThl JOCTYMHBI B OMOIMOTEKE MPUMUTHUBOB IrpaduuecKoro
penaktopa MAX+PLUS I1?

5) Kakue mporieccsl MpOTEKalT B CUCTEME MPU KOMIIIIALNUY TPOeKTa?

6) OOBsICHHUTE PE3yIbTATHl MOJICITUPOBAHKS PAOOTHI CXEMBI JTA00PaATOPHOM
paboTHI.

Jlabopamopnas paboma 5. Ilocmpoenue cxem u mooenuposanue pabomsl KOMMYMamo-
PO8 OAHHUIX.

1) Yro Takoe sA3bIKk onucaHus anmnapaTypsl? HazoBuTe cyliecTByrOMNE S3bIKHA OMUCAHUS
anmnaparypsl, B 4eM UX OTIN4HE?

2) HazoBute ocHoBHBIE eMeHTHI si3bika AHDL, naiiTe nx kpaTtkyro XxapakTepucTUKY.

3) Kak onuceiBaroTcst morudeckue snemeHTsl B AHDL?

4) O0bsicHUTE TIOHATHE “TTapaMeTpudeckuit snemeHT . Kakue nmapamerpudeckue djIeMeH-
Tb1 foctynHsl B CAIIP MAX+PLUS 11?7

5) OObsicuuTe NMpUHUMIT PabOThl CYETUMKA MOCTPOEHHOro Ha Tpurrepax. Kakue Tumbl
CYETYMKOB CYLIECTBYIOT?

6) O0BsicHUTEe Ha3HaYeHHE TyHKTOB MeHIo Edit Ports/Parameters.

Jlabopamopnas paboma 6. [locmpoenue cxemvl u Mooenrupogarue pabomsl npoyeccopa.

1) OOBsicHUTE IPUHIIUIT PAOOTHI pa3pabOTaHHOTO YCTPOMCTRA.

2) Kak peanusyetcs mpoueccop ¢ 3aJaHHbIM Ha0OpoM KoMaH1?

3) Kak ocymecTBisieTcss CHHXpOHHM3ALMs padoThI y3JI0B npolieccopa’?

4) Kakue curHaisl mporeccopa siBJISIFOTCS BXOJHBIMHU, a KAKHE BBIXOIHBIMU?

5) Uto Takoe nemmdparop? Kak peanuzonansl aemudparops! B Bareii padote?

6) Kak naznaunuts BB/ [IJIMC B MAX-+PLUS II? Beerna nmu Heo6xoaumo npubderath
K Ha3HaueHuto BeiBoJ0B [IJIMC BpyuHyto, 060CHYITE CBOIl OTBET.

PACYETHO-TPA®UYECKHUE PABOTDBI Nel,Ne2

PacuetrHo-rpaduueckre paboThl OpHEHTHPOBaHbI HAa (OPMUPOBAHUE U pa3BUTHE y 00Y-
YaOIMXCs YMEHHH U HAaBBIKOB paboThl ¢ coBpeMeHHbIMU nporpamMamu CAIIP u npexacrasie-
HUS pe3y/bTaTOB PACUETOB C YYETOM U MCIIOJIb30BAHUEM JICUCTBYIOIINX HOPMATHUBHBIX U METO-
JUYECKUX JOKYMEHTOB YHUBEPCUTETA.
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Pabora nan PI'P nmo3Bosier nmyyinie MOHATh U YCBOUTH B3aMMOCBSI3b TEOPUH M MPAKTUKU.
CryneHThl yyaTcsi IpUHUMATh 0OOCHOBaHHbBIE PEIICHUS ITyTEM CPaBHEHUSI BO3MOXKHBIX BapHaH-
TOB, JIOTMYECKUX CYKIEHHUH, pPaCCMOTPEHUS OCHOBHBIX TEOPETHUUECKUX IOJIOXKEHUI; YMEHUIO
KpaTKO U TOYHO U3JIaraTh XOJ PELICHHUS.

B xone BeimonHenus PI'P cryneHTs! riny0ske U3y4aroT OCHOBHYIO U CIIELHUAIBHYIO JHTE-
patypy o CAIIP, y4arcst pabotath co cripaBoYHUKaMH. Bce 3TO 1Mo3BoJII€T MPOBOIUTH OCHOB-
HBIE PACUEThl U aHAJU3 C MHXKCHEPHON MO3HMIMHU. 3aKperIeHHe TEOPETUUEeCKUX 3HAHUK U (op-
MHUPOBaHUE MPAKTUYECKHX HABBIKOB HAXOXICHHUS HECTAHAAPTHBIX CIOCOOOB pelIeHHs 3ajad,
peLIeHUsT KOTOPBIX HE M3YYaJHCh, a TAKXKE NMPHOOPETEHHE HABBIKOB O(POPMIICHHS Pe3yJIbTaToOB
CBOEH CaMOCTOSTEIIbHON PabOTHI.

PacuetHo-Tpaduueckue pabOThl HANpPaABJICHBI HA PELICHUE OJHON CKBO3HOMU 3a7jauul IO
teme: «Pa3paboTka 3jieMeHTapHOr0 YeThipexpaspsaaHoro mpoueccopa B cpeae MAX+PLUS Il u
MOJICIIUPOBAHHE €r0 pabOTHI».

Tema PI'PNel «Pa3paboTka oTAenbHBIX (DYHKIIMOHATIBHBIX Y3JIOB IPOIIECCOpPa U MOJIE-
JUPOBAHUE UX PAOOTHI».

Tema PI'PNo2 «Pa3paboTka cXeMbl 3JI€MEHTAPHOTO YEThIPEXPa3psiAHOTO Mpoleccopa
U MOJIEIIUPOBAaHUE €€ pabOThI».

PacuetrHo-rpaduueckas paboTa COCTOUT U3 MOSCHUTEIBHOMN 3aUCKH U rpaduyecKoil ya-
ctu. [loscHuTeNnbHAS 3anMCKa JODKHA COAEpKaTh: BBEJCHHE, OCHOBHYIO YacTh (3Tallbl peleHus
3aJJaHUsl U PacueThl CO BCEMU IMOSICHEHHUSIMH), 3aKIIOYEHHUE U CIIUCOK MCIOJB30BAHHBIX HMCTOY-
HUKOB. OCHOBHYIO YacCTh, COTJIACHO TPeOOBaHUAM TEXHUUYECKOTO 3aJjaHusl, pa30MBalOT Ha pa3jie-
Jbl U IOAPA3/EIIbl, HA3BaHUE KOTOPBIX JOJKHO COOTBETCTBOBATh UX OCHOBHOMY COJIEPKAHUIO.

[losicHuTenpHy!0 3aMMCKy NPEACTABIAIOT K 3alUTe B cOpolItopoBaHHOM Bue. [Ipumep-
HBII 00beM NOosICHUTENbHOM 3anucku 15 — 20 c.

OTarnsl BRIIOTHEHUS pacueTHO-Tpadudeckoit padboter Nel:

1) Moaudukanus CTpyKTYpHOIH CXEMBI MPOIIeccOpa B COOTBETCTBUU C TEXHHUYECKHUM 3a-
JTaHUEM (JOTOJIHUTEIbHAsI KOMaH/a).

2) CuHTe3 cXeM U MOCTPOCHHE OUOIMOTEKH HEepapXHUeCKUX KOMIIOHEHTOB OCHOBHBIX
byHknoHaIBHBIX 0J10KOB Tporieccopa B cpeae MAX+PLUS 11 (Graphic Editor):

a) CUHTE3 MPUHLUUIHNAIBHON CXEMBI TPUITEPa;

0) CUHTE3 NPUHLIUIUAIBHON CXEMBI PETUCTPA;

B) CUHTE3 MPUHIMTHAIBHON cxeMbl AJIY Ha cTaHAapTHBIA HAOOP KOMaH/;

T') CHHTE3 IPUHIUIHAIBHOU cxeMbl AJIY 1Ist 1OMOIHUTENEHON KOMaH/IbI,

1) CUHTE3 MIPUHIUIHAIBLHON CXeMbl (JOPMHUPOBATEINIS JONOJHUTEIBHOIO KOJIa;

€) CUHTE3 MPUHIMUIHUAIBLHONU CXEMBbI Ietn(paTopa KOMaH/I.

3) MoaenupoBaHue cuHTe3UpoBaHHbBIX cxeM B cucteme MAX+PLUS Il (Waveform Ed-
itor).

OTtarnsl BHIIOIHEHUS pacueTHO-Trpaduueckoi paboTsr Ne2:

1) Pa3paboTka (pyHKIIMOHATIBLHONW CXEMBI MPOLIECCOPA B COOTBETCTBUM C TEXHUYECKUM 3a-
JAaHUEM.

2) CuHTe3 NpUHLUIIHNATIBHON 3JIEKTPUUECKON CXEMBI MpoLeccopa U €€ MOCTPOECHUE B CU-
cteme MAX+PLUS Il (Graphic Editor).

3) MoaenupoBanue pabOTHI IIpoIieccopa, IS Yero COCTaBUTh mporpammy Ha 10 omepa-
TOPOB WJIM MOJIYYUTh €€ Yy NPENnoJaBaTeNss U OCYUIECTBUTh MOJEIMPOBAHUE B COOTBETCTBHUHU C
nanHo mporpammoii B cucteme MAX+PLUS 11 (Waveform Editor).

Hwxe npuBesieH mpuMep IporpaMMsl I MOJEIMPOBaHUs paboThI MpoLieccopa.

YcraHoBHUTE Ha Bxojie peructpa S nanusie: 1100

1. TXDS

2. LDA

YcraHoBUTH Ha BXxojie peructpa S nanusie 1010

3. TXD S
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4.LDB

5.I0R S

6. AND B

7.COM A

8.COMB

9.ADDA,B

10. NOP

B xone BbImoiHEeHHs pacueTHO-rpapuueckux padoT TOJIKHBI ObITH OTOOpPaXKEHBbI CIEY-
IOLIUE pa3JIebl:

1. KpaTkoe TeopeTnyeckoe ONUCaHUE AIrOpPUTMa BBINOJHEHHUS 33JaHUS B CHCTEME
MAX+PLUS I1.

2. lloppoOHsbIil cuHTe3 AemmppaTopa KOMaH[ C BBIBOJOM JIOTUYECKUX (DYHKUIMN U HX
YIIPOLIEHUEM ¢ TOMOLIBIO KapT KapHo.

3. I'paduueckuii MaTepuan:

a) OMOIMOTEKa NEePAPXUIECKUX KOMIIOHEHTOB C Pe3yJIbTaTaMU MOJICIMPOBAHUS UX pabo-
ThI (OCIMIUIOTPaMMaMU BXOJHBIX M BBIXOJHBIX CUTHAJIOB B JMHAMHUKE);

0) IpUHIMIHAATBHAS YJIEKTPUYECKast CXeMa IPOoIeccopa;

B) BpEMEHHbBIE TUarpaMMbl pabOoThI MIPOLIECCOpPa B COOTBETCTBUH C MPOrpaMMOil (pe3yib-
TaThl MOJICTTUPOBAHMS).

4. Beisogs! o PI'P.

5. Criucok uCnobp3yeMon JTUTEpaTyphl.

DNEeKTPUUECKHUE CXEMBI IOJKHBI ObITh BhIUE€pUeHbl B cooTBeTCcTBUU ¢ mpaBunamu ECKJI.
CrnenyeT cTporo npuaepx uBaThCsl YCTAaHOBJIEHHBIX OYKBEHHBIX 0003HAUEHWN M HAaUMEHOBAHUU
3JIEKTPUUYECKUX BEIUYHH.

Brimosinennbie PI'P qoipkHBI yIOBIETBOPATH HOPMATUBHBIM JIOKYMEHTAM YHHBEPCUTETA,
C KOTOPBIMH MO>KHO O3HAKOMUTBHCS B OTJEJIE CTaHAApTU3Al[MU UM Ha caiite yHuBepcuteTa. O1-
CTYIUIEHUS OT yKa3aHHBIX TPEOOBAaHUII MOTYT CIIy>KMTb OCHOBAHHEM JUIsl BO3BpaTa paboT Ha Hc-
IpaBJICHUE.

ean pabort

Lenbto pacueTHO-rpauyYecKUX pabOT SABJISETCS 3aKpeIIeHHEe TEOPETUYECKUX 3HAHUN U
(dbopMUpOBaHNE MPAKTUUECKUX HABBIKOB B IMPOEKTHUPOBAHUH 3JIEKTPOHHBIX CXEM C MCIOJIb30Ba-
Huem CAIIP u MonenupoBaHUM 3THUX CXEM C MCIOJIB30BAHUEM IIPOIPAMM CXEMOTEXHHUYECKOIO
MOJIEJIMPOBAHUS, a TaK)Ke NMPUOOPETEHHE HABBIKOB PalbOTHI ¢ MHGOPMAIMOHHO-CIIPABOYHBIMU
MaTepuaIamH.

[Tpoueccop noMmKeH NMOAAEPKUBATh CUCTEMY KOMAaH]I B COOTBETCTBUM C Tabiuuen 7
(cTanmapTHBIM HaOOp KOMaHJ), TAKXKe MPOLECCOp JOJKEH BBIIOIHATH OJHY JOMOJHUTEIbHYIO
KOMaHAy (pacupeHHbIi Habop koMmaH[). PaciumpenHbiii Habop KOMaH[ pUBEAEH B TalnuIe 8.
Bornee noapo6HO KOMaH/IbI paclicaHbl B METOAMYECKON tuTepatype [3] pazaena 6.

Tabnuna 4 - Habop xomana mporeccopa
YrpaBiasonme CUrHasibl

KoMmarna MamuHHBIN AT LA AT TAT
KOJI 1] Ca | C3]Ca|Cs | Ce L7 Cs

NOP 00000 oj0{0j]0|0]O0|0]12
LDA 00100 0(0]0}|1|]0|0]0/|O0
LDB 01000 0O(0j]0|0O0O|1]|]0]01|0O0
TXD(A) 01101 1/10;(0|0]O0O|0O0]0O0|O
TXD(B) 01110 0O(1/]0(0|]0J0]0]|O0
TXD(S) 01111 o010 |0]0|0]O0
COM(A) 10001 1/0;(0|0]O0O|2]|0|O0
COM(B) 10010 oOo(1/]0}0]0|1]01|0O0
COM(S) 10011 oj0{1;0(0]110]0
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AND(B) 10110 111]0]0]0]0]1]0
AND(S) 10111 1/0]1]0]0]0|1]|0
IOR(B) 11010 111]0]0]0]0]0]0
IOR(S) 11011 110(]1]0]0]0|0|0
Ta6mmma 5 - PacimmpenHbIit Habop KOMaHI IIpoieccopa
JlonoHUTEbHBIE KOMaHIbI
ADD A,B ADD A,S ADD B,S SUBAB SUBA,S
SUB B,S RCL A RCL B RCL S RCR A
RCR B RCR S ROL A ROL B ROL S
ROR A ROR B ROR S CMP A,B CMP A,S
CMP B,S INC A INC B INC S DEC A
DEC B DEC S STB A STBB STB S
3AJTAHUA IS TIPOMEXYTOUYHOM ATTECTAIIUA
KoHTpo/bHbIE BONPOCHI K IK3aMEHY
1. OcnoBHble 3a1aun TpoeKkTupoBaHust. CriocoObl MPOEKTUPOBAHMUSL.
2. YpOBHHM aBTOMAaTHU3WPOBAHHOTO MPOEKTHPOBaHUs. lepapxust ypoBHEll MPOEKTUPOBAHMUSL.
3. Tunbsl 00bEKTOB NPOEKTUPOBAHUS. THIIBI IPOLIECCOB IPOEKTUPOBAHUS.
4. TloHaTue o0 MaTeMaTHYECKUX MOJIEISIX, KJIaCCU(PUKALUSA MAaTEMATUYECKUX MOJEIE.
5. MMuTannoHHOEe MO/EIMPOBAHUE, TEXHOJIOTHYHOCTD IIPOIiecca MPOEKTUPOBAHUS.
6. Ipunuunst noctpoenus CAIIP, knaccudukanus mons3oBareneit CAIIP.
7. CAIIP xak 4enoBeKO-MallIMHHAs CUCTEMA, PEKUMBbI B3aUMOJICHCTBUS MOJIb30BATEIS U
CAIIP.
8. Kumaccuduxamus CAIIP, Buast o6ecnieuenust CAITP.
9. MaremaTudeckoe o0ecrieueHne, KiacCu(GuKaIus OCHOBHBIX aJITOPUTMOB.
10. JIunrBucTuyeckoe odbecneueHue, 3K MPOrpaMMHUPOBAHUS U SI3BIKH TPOSKTUPOBAHUS.
11. UadopmarmionHoe obecrieueHre: 00IIme CBEICHMs], CTIOCOOBI OpTraHU3aINH Pa3MEIICHUS
JTAHHBIX.
12. Crioco0b1 cTpyKTypHrpoBaHus AaHHBIX. Crctembl ynpasinenus 6azamu qanabix (CYB/).
13. Ilporpammuoe obecnieuenre CAIIP.
14. Texuuueckoe, opraHu3alMoOHHOE U MeToanyeckoe odbecreuenre CAIIP.
15. JTuckpeTHble pe3UCTUBHBIE CXEMBbI 3aMEIEHHUs] UHAYKTUBHOTO U €MKOCTHOTO 3JIEMEHTOB.
16. Mozenu moynpoBOAHUKOBBIX JHOJIOB.
17. Mozaenu OUIOISIPHBIX TPAH3UCTOPOB.
18. Moxenun MOII-TpaH3ucTOpOB.
19. Mozenu naccUBHBIX KOMIOHEHTOB 3JIEKTPOHHBIX IETEH.
20. Makpomo/iei aHaJIOTOBBIX HHTEIPATBHBIX CXEM.
21. MoaenupoBaHue HU(PPOBBIX U aHATIOTO-ITUPPOBBIX YCTPOHCTB.
22. OyHKIIMOHAJBHBIE BO3MOXHOCTH COBPEMEHHBIX MPOTPaMM CXEMOTEXHHYECKOTO MOJIe-
JUPOBAHUS.
23. Haznauenue cuctemel MAX+PLUS 11, ee xapakTepucTuKy.
24. CocrtaB cucreMbl MAX+PLUS Il (nepeuens nporpamMm 1 ux QyHKIH).



