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1 OEJM OCBOEHUSA JTUCHUITJIUMHBI

Kypc  nossomser  chopmupoBaTh  NIpeACTaBIeHHE B  BOIpPOCAx
MaTeMaTHYECKUX OCHOB IIPOEKTUPOBaHUA dJIEKTPOHHBIX cpeacTB (DC), 0CBOEHHH
pa3fenoB NMCKPETHOM MAaTeMAaTUKH, ¢ NPUMEHEHHEM WX K HEeKOTOpHIM 3amadam

Oymymieit mpodeccHoHaTBHOMN eI TeTbHOCTH.

2 MECTO JMCIUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucnuninuza «MareMatudeckue OCHOBBI MH(DOPMAITHOHHBIX TEXHOJOTUM
npoekTupoBaHus JC» OTHOCUTCS K AUCHUIIIIMHAM BapUAaTUBHOMN YaCTH.
«BxonHpIe» KoMIeTeHIIMU (POPMUPYIOTCS MTPH U3YUYCHHUH MTPEIIECTBYIOIMX
auctuIuive: «MaremaTrkay, «Pusnka», «BBeneHne B CrieUaTbHOCTEY.
Ilonygyaemble B mpolecce U3ydeHust Kypca KOMIETEHLIUH UCTIONB3YIOTCS MIPH
U3ydeHuHd  ucHUIUIMHBEl  «KOHCTpyMpoBaHHWE  3JE€KTPOHHBIX  CPENCTBY,
«KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE  IPOEKTUPOBAHUE  sSYeeK  IJIEKTPOHHBIX
CPEZCTB» IPYU BBINIOJHEHNHU BBITYCKHON KBAJIM(UKALMOHHON paboTh! Oakanaspa u

B HpaKTHLIeCKOﬁ HH)KCHGpHOfI ACATCIIBHOCTH.

3 KOMIIETEHIIMN OBYYAIOIIEI'OCS, DOPMUPYEMBIE B PE3YJIbTATE
OCBOEHUA JUCHUITJIMHBI (MOJYJIA)

B pesynpraTe OCBOEHHS [UCUUILIMHBI OOy4alolIMACs JOJDKeH o00yagaTh
npodeccroHanbHbIME (I1K) KOMIEeTeHIMAMY B YaCTH HavaJlbHBIX 3HAHWUW, YMEHUN H
HaBBIKOB, HEOOXONMMBIX B JalbHEHIIEM s Npo(ecCUOHANBHON OpHUeHTAlUd U
MOTUBHPOBAHHOTO M3y4YeHUsI JUCLUIUIAH Y4eOHOro ;naHa HalpaBJIeHUs:

OIIK-5 crocoOHOCTBIO HCIIOJB30BATh OCHOBHBIE MPHEMBI O0pabOTKH |
IIpeJCTaBIEHUS IKCIIEPUMEHTAIBHBIX JaHHBIX;
OIIK-6 crnocoOHOCTBIO OCYIIECTBISATh IOUCK, XpaHeHWe, oO0paboTKy H

dHaJIu3 I/IH(l)OpMaHI/II/I M3 pa3JIMYHbIX MCTOYHUKOB U 0a3 JaHHbIX, MPEACTABIIATh €€



B TpebyemMoM (opMaTe ¢ UCIOIB30BaHNEM MH(DOPMALMOHHBIX, KOMITBIOTEPHBIX H
CETEBBIX TEXHOJIOTHH;

OIIK-7 crnocoOHOCTBIO YYHUTHIBATH COBPEMEHHBIE TEHJICHIIUU pPa3BUTHS
3JIEKTPOHUKH, U3MEPUTEIBHON W BBIYUCIUTENILHON TEXHUKU, WHPOPMALMOHHBIX
TEXHOJIOTUH B CBOEH MPO(PECCHOHANBHOMN NEATENbHOCTH;

OIIK-9 cnocoGHOCTBIO HCHOJB30BaTh HABBIKM pPabOTBl ¢ KOMIIBIOTEPOM,
BIaJeTh MeTOoJaMU HWH(OPMAIMOHHBIX TEXHOJOTUM, COONIOJaTh OCHOBHBIC

TpeOoBaHUsI HH(POPMALIMOHHON 0e3011aCHOCTH.

B pesynpTaTe ocBOSHUS AUCUUILIMHBI 00YYaOIIUACS TODKEH:

3HaTh:

- 3HaTh ¥ MIOHMMATh OCHOBHBIE ITOHITUS U METO/BI AUCKPETHON MaTeMaTHK!
(OIIK-7).

Ymern:

- yYMETh HCIIOJNIB30BaTh 3TH METOABl MJIs IIOCTPOCHHWS U TPUMCHEHHS
MaTeMaTHYeCKUX MOJIeJel U alropuTMOB KOHCTpyKTOopckoro cuHTeza JC (OITK-
5, OIIK-6, OTIK-7,).

Baaners:

- MeTOAWKaM{ U TNPHUKIAAHBIMU IpOrpaMMaMHy s TIOCTPOEHUS
MaTeMaTHYECKUX MoJeleld U aJropuTMOB KOHCTpykTopckoro cunteza DC (OIIK-
9)



4 CTPYKTYPA U COAEPKAHUE TUCIUITJINHBI
OOm1ast TPYHO0EeMKOCTh TUCIUIUIMHB] COCTABIIAET 3 3a4eTHbIe e1uHULEL, 108 gacos.

Howmep
pasznena
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Haspanwme pasznena (Tems)
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Henens ceMecCTpa
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BKJTFOYAs
CaMOCTOSITEIBHYIO paboTy
CTYIEHTOB
U TPYJIOEMKOCTB (B Hacax)

O06nem yueb.
paboTHI,
c

Jlexnum
CemuHapsbl
[IpaxT. 3ansaTus
JIaGop. 3aHsTHS
KonTtp. pabortsl,
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IpUMEHEHUEM

MHTEPaKTUBHBIX|
METOJIOB

(B gacax / %)

OopMBbI
TEKYILETro
KOHTPOJIS

yCIIEBa€MOCTH
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IIPOMEXYTOYHOU
aTTeCTaIIH
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BBEJIEHWE

10

MHuoxecTtBa "
OTHOIIIECHUSA

0,54/50 %

Hcuuncnenue
BBICKA3bIBAHUM U
anre0pa JIOTHKH

0,54/50 %

Teopust anropuT™MOB

0,54/50 %

OcHoBBI TEOpUH
rpadosB

0,54/50 %

Marematuueckue
MOJIENH B
npoektupoBanuu DC

10

Marematnueckue
MOJIETTH U aJlTOPUTMBbI
KOHCTPYKTOPCKOTO
cunresa JOC.
IToxpsiTHE M
pazbuenne cxem JC

14/25%

Pa3mernenne
DJIEMEHTOB 1
pacmpezesieHle [enen
10 BBIBOJAM Y3JIa.
TpaccupoBka
3JIEKTPUUECKUX
coeIMHEeHUM

10

MaremaTtuueckoe
IpOrpaMMHUpPOBaHHE

10

SAKIIFOYEHUE

10

Hrtoro gacos:

100

3 4/37,5%

3aueT




Teopernyeckuii Kypc (JeKIHH)

Tema 1. BBenenune

[TapaMeTphbl AWCUUIUIAHBL 3aJadud, LleJeBble YCTaHOBKH, PEKOMEHJALWH.
Croucok nuTepaTypsl ¢ KoMMeHTapusMu. ConepkaHue JUCIUILIMHEL.

Oranel 1 ypoBHHU IpoekTupoBanus DC. CUHTe3, aHaIU3, apaMeTpUYecKas
onTUMu3aus. TepMUHOIOT .

Tema 2. MHOKeCTBa U OTHOIIEHHUSA

I[Toustue MHOXxecTBa. CrocoObl 3amaHust MHOXecTBa. CHMBOJIHKA.

Omnepanuu Hamg MHOXecTBaMH. Aunredpa MHoxecTB. Koprexu. OtHoleHus,

0T06pa>K€HI/IH U peIIIIOHHbIC 0a3bpl JaHHBIX. Heuetkue MHOXecCTBa.

Tema 3. UcunciieHusi BbICKa3bIBaHUH M ajaredpa JIOTrMKH

Cumnornctuka. Cummormambel U Moxaycel.  CopmepkaHWe HMCYHUCIIEHHUS
BeICKa3bIBaHui. Tabmuiel uctmHHOCTH. IIpaBuna BeiBoma. Tasronmoruu. byrnesa
anrebpa. Bynesnl ¢yukuun. [loHATHS (YHKIMOHAIBHONW IIOMHOTEHL. 3aKOHBI
OyneBoii anredpsl. HopmanbHble GOPMEIL.

OcHOBHBIE NOHSTHUS UCYUCIICHUS MpeauKaToOB.

Tema 4. Teopus aJropurmMoB

WHTYUTUBHOE MOHATHS alrOpUTMa. DMIIMPUYECKUE CBOMCTBA alrOpPUTMOB.
Anroputmuueckd Hepaspeummmsle npoGnembl. Mammnaa Teropunra.  Tesuc
Teropunra. CrocoObl  IIpeACTaBIEHUs alropuT™MoB. KpuTepun OLEGHKH H
CpPaBHEHHs aJrOPUTMOB. AJTOPUTMBI HOJIMHOMMATLHOH M OKCIOHEHIHAIBHON

CJIOKHOCTH.

Tema 5. OcHoBBI Teopuu rpados

Onpenenenre rpada. MarpudHble H CITHCKOBEIE MpEJICTABIEHUsS TPadoB.
PaszHoBunHOCTH rpados. [loarpadsl, cyrpadel, MapipyTsl, UKL Teopema
Diinepa u 3amaua o kommuBosbkepe. Jlepesps. 3anada Illrefinepa. Yucna rpada.
Metox Mary. Ilnanapusie rpadel. Anropurm Jemykpona. [ukiaudecknil METOA

Aycnannepa-Tloprepa. ['uneprpadsi.



Tema 6. MaTremaTH4eckue MoJeJii B npoekTupoBanun JDC

Knaccuduxanusa marematuueckux mozeneit (MM). Kpurepun cpaBHeHHs

MM. Heuetkuii anroput™ noctpoenus MM.
Tema 7. MaTemaTH4YeckHe MOJEIH H AJTOPUTMBI KOHCTPYKTOPCKOI0O
cunte3a JC. [lokpbiTUe U pa3ouenue cxem JC

CopmepxarenbHass (QOpMYJIMpPOBKa, BXOJIHBIE MW  BLIXOAHBIE JaHHEIE,
MaTeMaTUYeCKUe MOJENHU OOBEKTOB  INPOEKTUPOBaHMS, (HOopMaar30BaHHAS
(GopMynupoBKa, KOMOMHATOPHBIN aHAIN3 U ANTOPUTMBI PENIEHHUS 3a1ay IOKPITHS
U pa3OueHus snekTpudeckux cxem JC.

Tema 8. Pazmenienue 3/1eMeHTOB U pacinpe/jeseHue neneid no BLIBOAaM
y3Ja

CopepxarenpHass  (OpMYJIMpPOBKAa, BXOJIHBIE W  BEIXOJAHBIE JaHHEIE,
MaTeMaTHUYecKue MoJeld OOBEeKTOB  IPOEKTUPOBaHUS, GopMaaTu30BaHHAS
GopMyIHpOoBKa, KOMOWHATOPHBIA aHajiW3 ¢ aNrOpPUTMBI pelleHus  3a7a4
pa3MeIleHus JIEMEHTOB U paclpelesIeHus Leleil Mo BbIBOJaM KOHCTPYKTHBHOTO
y3I1a.

Tema 9. TpaccupoBka 3J1eKTpUYECKHX COeTHUHEHMI

YeThlpe OCHOBHBIE MOJ33/1a4d TPACCUPOBKU 3JIEKTPUUYECKUX COSTMHEHUMN:
MOCTPOCHME KpaTyahIluX COEIMHEHUH, pacCIOCHHEe MOHTa)a, yNopsAoYuBaHUE
coeMHEeHNH M mpokianka Tpacc. ComepxarensHas (GOpMyIHUpPOBKa, BXOAHBIE U
BBIXOJHBIC JaHHBIE, MaTeMaTH4YeCKue MOJeNd OOBEKTOB NPOEKTHPOBAHMUS,
dopmanmzoBanHas (OPMYITHUPOBKA, KOMOMHATOPHBIA aHAIM3 W  AITOPUTMBI
pelieHuss moa3aaay TPACCUPOBKH DIIEKTPUUECKUX COETUHEHNM.

Tema 10. MaTemaTn4eckoe NporpaMMHpOBaHHe

MaTtemaTtrueckast opMyTUpOBKa ONTUMHU3aLMOHHON 3a1aun. Knaccsl 3a1a4
MaTeMaTH4EeCKOI0 IpOrpaMMHUPOBAHHUS. JInnelinoe 15§ HEJIUHENHOE
nporpamvupoBanue. [JIII w HenuHeWHOE IHUCKPETHOE NPOrpaMMHpOBAHHE.

Meton BeTBeii u rpanuil. CTOXacTHUYECKOE U 3BPUCTUYECKOE TPOrpaMMUPOBaHUE.



5 OBPA30BATEJIBHBIE TEXHOJIOT' N

5.1. AKTUBHbIE U HHTEPAKTUBHBIE (POPMBI 00y4eHUs

C umensto ¢dopMupoBaHMS U Pa3BUTHS  OOUIENPOGECCUOHATBHBIX U
npodeccuoHaIbHBIX KOMIIETeHIIMI CTYJEHTOB B y4eOHOM IMpOIecce HCITONB3YIOTCS
aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBENEHUS 3aHIATHH (TpoOIeMHOe U3JT0KEHUS
y4eOHOro MaTepualna, JAeJOBble U POJIEBBIE UIPHI, Pa300p KOHKPETHBIX CHUTYallWid U3
NEeSTeTbHOCTA MNPOMGUIBHBIX TPEANPUATHH W OpraHu3alui) B COYETAaHHUU C

BHEAYyIUTOPHOU pabOTOM.

5.2. MyabTuMeauiiHbIe TEXHOJOTHH 00y4eHHs

JlekuroHHBIE 3aHSTHS MPOBONATCS B  MYJIBTHUMEIUNWHON ayIUTOpPUU C
UCIIOJIb30BaHNEM KOMIIBIOTEPHOTO BUAEOIPOEKTOPA U ayJUOCHUCTEMBI.

Crynentam uyepes MHTPAHET-callT [OCTymHBI KOHCHEKT JIEKUAA U
Meroanueckue ykazanus kK CPC B ayeKTpoHHOM BHze, yuyeOHble BUACOPUIBMBI U
pexIaMHO-UH(QOpPMAIIMOHHbIE ~ MaTepHalibl  NPOMUIBHBIX  TPENNpUsITHH U

Opra’u3anuu.

6. OHEHOYHBIE CPEACTBA IJISI TEKYIHEI'O KOHTPOJIA YCIIEBAE-
MOCTH, IPOMEXYTOYHON ATTECTAIIMU IO UTOI'AM OCBOEHUA
JUCHHUITJIMHBI n YYEBHO-METOJUYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBLHOM PABOTHI CTYAEHTOB

6.1 BOITPOCBHI K 3AYETY

1. Oramel u ypoBHM mnpoekTupoBaHuss IC. IlpoextHas mpouenypa,
IPOEKTHOE pellleHne, MpoekTHas onepanud. Tepmunosnorus. Cxema Ipolecca
MIPOEKTUPOBAHUSI.

2. Crioco0Obl 3a1anns MHOKeCTB. Anrebpa MHOecTB. KopTexu.

3. OrHowenust Ha MHOXecTBaX. YHKIMOHATbHBIE OTHOLICHUS |
otoOpaxenns. OTHOIIGHWS  SKBUBAJIEHTHOCTH M  OTHOUIEHWE  IOPSIKA.
PensiioHHbIe 0a3bl JaHHBIX.

4. HeueTkue MHOXecTBa. HeueTkne aaropuTMBl.

5. Cunnoructuka. Micuucnenue BeickaspiBanuil. [Ipeaukarsl.



6. Anrebpa nmoruku. 3akoHBL aareOpsl Joruku. OYHKIIMOHATIBHAS [TOJHOTA.
HopmansHbie hopMBI.

7. OMmnupuueckde cBodcTBa anropuTMoB.  CrmocoObl  MpencTaBleHUS
anroput™MoB. Kpurepun OLEHKM M CPaBHEHHUS aJITOPUTMOB. AJTOPUTMBI
IOJIMHOMHUAJIBHON U S3KCIIOHEHLUABHON CII0KHOCTH.

8. Ilpobnema yTouHeHMs MOHATHA anroputM. Mammua Twropunra. Tesuc
Trropunra.

9. Ompenenenuss rpada u runeprpada. CrocoOsl 3amaHus rpadoB.
PaznoBunHOCTH rpadoB. Teopema Ditnepa. 3anada 0 KOMMHUBOSIKeEpE.

10.Ywucna rpados. Meton Mary.

11.ITnanapHeie rpadsi. Kpurepun mIaHapHoctd  [loHTpsAruHa-
KypartoBckoro. Anroput™ JlemykpoHa.

12. Knaccupukanuss ¥ KpUTEpPUM CpPaBHEHMsS MaTeMaTHYeCKUX MOJIelen
(MM). Heuetkuit anroput™m noctpoenus MM.

13.Knaccrel 3a1a4 MaTeMaTu4ecKoro IIporpaMMUupOBaHHS.

14.JluneiiHoe  mporpaMMHUpPOBaHME W ILEJOYUCICHHOEe  JUHEeHHOe
nporpaMMupoBaHue: (GopMyJIUpPOBKa 3a1a9U U METO/IbI PEILIEHUSI.

15.HenuHeliHOE AMCKpPETHOE MpOrpaMMUpoBaHue: (hOpMYJIUPOBKa 3a1aud
METOMBI PELICHHUS.

16./lmHaMUYecKoe MporpaMMUpPOBaHUE: (OPMYJIUPOBKA 3a7a4ll U METOJBI
peleHus.

17.IToxpeiTue 3nexTpudeckux cxeM OC Habopom DTVY: conmepkaTenpHas
dbopMyIUpOBKa 3a/1a4H, BXOIHBIE U BBIXOJHBIE JIaHHbIE, MaTeMaTHUYeCKUe MOJIENIN
00BEKTOB MPOEKTHPOBaHUs, (opMann3oBaHHas (OPMYJUPOBKA M aAJITOPUTMBI
pELIeHHs.

18.Pazbuenue cxem DC: comepxaTesbHas (GOpMYIUPOBKA 3a]a4M, BXOJHBIE
U BBIXOJHBIE JaHHBIE, MaTeMaTH4eckhe MOJeId OOBEKTOB IMPOEKTHPOBAHHUS,
GopmanmzoBaHHas (HOPMYJIHUPOBKA, KOMOMHATOPHBIA aHalW3 M aJITOPUTMEI
peueHusl.

19.Pasmernienne ogHorabapuTHEIX 31eMeHTOB DC Ha KOMMYTallMOHHOM
IIaTe: cojeprkareiabHas (GOpPMYIHpPOBKA 331a4d, BXOAHBIE U BBIXOAHEIE JaHHEIE,
MaTeMaTU4ecKue MoJenu OOBEKTOB  IIPOEKTUpPOBaHUS, (OpMaanu30BaHHAs

dbopMyIupoBKa, KOMOMHATOPHBIN aHAIU3 U AITOPUTMBI PEIIEHMS.



20.Pa3mernienne paszHorabapuTHbIX 3yeMeHTOB JC Ha KOMMYTallMOHHOM
iare: comuep)kaTelibHas QOpMyJIUpPOBKa 3aJauM, BXOJHBIE M BBIXOJHEIC JNaHHbBIE,
MaTeMaTHYecKue Mojeld OOBEKTOB IPOEKTUPOBAaHUS, (QopMaTn30BaHHAsA
(GopMyIHUpPOBKa U aNrOPUTMBI pELIeHHUS.

21.PaciipenenieHre 3JIEKTPUYECKUX Leleidl Mo BhIBOJaM KOHCTPYKTHBHOTO
y37a: coneprkaresibHas (OpMYJTUPOBKa 3a/1ayd, BXOJIHbIe U BBIXOAHBIC IaHHBIE,
MareMaTH4ecKue MoJAeld OO0BEKTOB IMPOEKTUPOBAHUS, (GopMaln30BaHHAS
(bopMynupoBKa, KOMOMHATOPHBIN aHAJIU3 U AITOPUTMBI PEIIECHUSI.

22.YeTplpe  OCHOBHBIX NOA33Ja4d  TPAacCCUPOBKU  COEAUHEHUH U
NOCNIEOBATEIbHOCTh MX pelleHHs. BO3MOXHOCTh OO0BEAMHEHHS HEKOTOPBIX
non3anad.

23.TlocTpoenne KpaTHalIInX COEIUHEHUN: cofepKaTeabHas (OpMyITHUpPOBKa
3ala4i, BXOJHBIE M BBIXOJHBIE IaHHBIE, MaTeMaTHUYeCKHe MOJIeln OOBEKTOB
IIPOEKTUPOBaHUs, GopMann30BaHHas (GOpPMYIUpPOBKa, KOMOMHATOPHBIN aHalIU3 U
QJITOPUTMBI peLIeHUS.

24. Tunel  fgepeBbeB. ANTOpUTMBI IOCTpoeHUs Jnepesa [llrelimepa B
OpPTOrOHAJIBHOW METPUKE.

25.Paccinoenne MoHTaxa. Yerblpe THHAa OOBEKTOB pPACCIOCHHUS.
comepxaTenbHas (QOpMYyJIUpOBKAa 3ala4yd, BXOAHBIE U BBIXOIHBIE JaHHEIE,
MaTeMaTHYECKHE MOJAENH OOBEKTOB  IIPOEKTUPOBaHUS, (OpMaau30BaHHASA
bopMyITUPOBKA U aNTOPUTMBI PEIICHHUS.

26.YnopsioueHue COeIUHEHUI: colepKaTenbHas (hOpMyJIUPOBKa 3aJavH,
BXONHLIE W  BBIXOJAHBIE JaHHBIE, MaTeMaTHU4ecKue MOJelNH OOBEKTOB
IIPOEKTUPOBaHus, (GhopMann3oBaHHas (POPMYIHPOBKA, KOMOMHATOPHBIN aHAIU3 H
AITOPUTMBI pelLIeHHUSI.

27.TIpoknanka Tpacc: conepxareiabHas (GOpMyJIUPOBKA 3a1a4M, BXOJHBIE U
BBIXOJHBIE JaHHBIE, MaTeMaTH4YecKhe MoJeNd OOBEKTOB IPOEKTUPOBAHNUS,

bopmanuzoBaHHas GOPMYIHPOBKA U aITOPUTMEI PEIIEHMS.

6.2 CAMOCTOSTEJBHAS PABOTA CTYJAEHTOB
CamocrosTenpHas pabota CTYyJICHTOB BKJIIOYaeT 3aKperieHue

TEOPETHYECKOIr0 Marepuaia, MOArOTOBKY K BBIIIOJIHEHHIO U 3aIlUTE J1a0OPaTOPHBIX
pabor. OcHOBa CaMOCTOSITENBHOM pabOTBl - H3ydYeHHE PEKOMEHIyeMOH

IuTepaTyphbl, pabora ¢ KOHCIEKTOM JeKuui u B FHrepHere. IloBBIICHUIO



3(Q(QEKTUBHOCTH CaMOCTOSATENFHOM pabOThl CIIOCOOCTBYIOT CHCTEMATHYECKHE

KOHCYJIbTalliK1 C UCIIOJIb30BAHHEM HHTepHET-TeXHOHOFI/Iﬁ.

Cnucox BOIPocoB K caMOCTOATEIbHOH padoTe CTYAeHTOB:
. Cxema mporiecca NpoeKTUPOBaAHMUSI.
. Anredpa MHOkecTB. CriocoObI 3a/1aHNUsI MHOYKECTB.
. HeueTkne MHOXecTBa. HeueTkue alropuT™mel.
. AnroputMmuzanus. Heuetkue anropuTmsl.
. Mammuna Trropunra.
. Meton rpados. Onpenenenus rpada u runeprpada.

. Kimacchl 3a1a4 MmaTeMaTH4ecKoro nporpaMMUpPOBaHUS

0O 9 O U B~ W N

.IIpomecc TpaccHpOBKHM JJIEKTPUYECKHX coequHeHud. DopManm3aiis
3a1aui.
9. ba3bl TaHHEBIX.

10. Jepeso rpacda. OCHOBHBIE TUIIBI JEPEBLEB.

7 VYEBHO-METOJIAYECKOE Y MHO®OPMAIIMOHHOE OBECIIEYEHUE
TACHATIIAHBI

OcHoBHasi 1uTepaTypa

1. O30Ba, B. A. OcHOBBI TPOEKTUPOBAHUS JIEKTPOHHBIX CPEICTB.
KoncTpyupoBanue 3JeKTPOHHBIX MOAYJIEH [IEPBOTO CTPYKTYPHOI'O YPOBHS
[DnexTponnsii pecypce] : JIab. mpaktuxkym / B. A. FO30Ba. - KpacHosipck : Cu6.
dbenep. yu -1, 2012. - 208 c. - ISBN 9785 7638-2421-6. Pexum nocryna:

http://znanium.com/catalog.php?bookinfo=442089

o OCHOBBI aBTOMAaTH3UPOBAHHOIO NIpoekTupoBanus: Yuebuuk/Ilon pen.
A ILKapnerko - M.: HUL] MHOPA-M, 2015. - 329 c.: 60x90 1/16. - (Beiciee
obpazoBanue: bakanaBpuat) (Ilepernér) ISBN 978-5-16-010213-9 Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=477218

3 ABnykosa, FO0.®. OcHOBBI aBTOMaTU3UPOBAHHOI'O IIPOEKTUPOBAHUS

[DnexTponHsIit pecype] : yueb. mocobue / H0.D. ABnykosa. — MuHck: Beim,



mk., 2013. =217 c.: . - ISBN 978-985-06-2316-4. Pexxum nocryna:

http://znanium.com/catalog.php?bookinfo=509235

JlonoJIHUTeIbHAS JINTepaTypa

1. Acnausan B.P. VueGuas CAIIP snextponHBIX cpenctB: IIpakTukym. -
Bnagumup: U3n-so Bramum. roc. yH-Ta, 2008.- 72. ISNB 978-5-89368-862-
7. KonuuecTBo 3Kx3eMITIsIpoB B oubnmorexke Bal'y 50 mt.

2. TManxoB JLH., Acnansuy B.P., Jlonros I'.®., Esrpadgos B.B. OcHoBeI
IPOEKTUPOBAHMS HJIEKTPOHHBIX CPEACTB: YuebHOe mocobdue. - Bragumup :
M3n-Bo Bragum. roc. yH-Ta, 2007. - 239 c. Konu4yecTBo 5K3eMILISIPOB B
oubmmorexke Bnl™Y 50 m.

3. Ymaxos, JI. M. Beenenune B maTematndeckue ocHoBbl CAIIP. Kypc nexiuid
[DnexTponnsi pecype] / 1. M. Yimakos. - 2-e u311., nepepad. u moi. - ML.:
JIMK Ilpecc, 2011. - 208 c. : uin. - ISBN 978-5-94074-329-8.

http://znanium.com/catalog.php?bookinfo=477218

IIporpamMmmHoe obecneyeHne 1 HHTEPHET-PecypChbl

ITpy BBINOJHEHHWH Ta0OPATOPHEIX PabOT UCIOJB3YIOTCS MAKEeThl IPOrpaMM

CROCUS-4.
8. MATEPUAJbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

MaTepuanbHO-TEXHIYecKoe 00ecreYeHne AUCIUIIAHBI BKIII0YaeT:
= o6GopynoBaHHe CleNMaIn3upoBaHHol jnaboparopum  (330-3) -
KOMITBIOTEPHBIE TEPMUHAIBI C MPOTPAMMHBIM OOecreYeHneM MOoJ] yIpaBIeHAEM
oneparmonHoi cuctemsl MicrosoftWindows; .
- SJIeKTPOHHBIE  3alCH  KOHCIEKTa JIEKUMH  (MyIbTHMENna

Ipe3eHTAalY ) Ha cepBepe Kapepbl.



Pabouast mporpamMmMa AUCIUIIIMHBI COCTABJIEHA B COOTBETCTBHH ¢ TpeboBanusmu GI'OC BO

o HarpasieHuto 11.03.03 KoHcTpynpoBaHue U TEXHOJIOTHS 3JIEKTPOHHBIX CPEICTB

PaGouyro nmporpammy cocrapmn moreHT kad. BOCT Bapakun A.A. (
(®UO, noanucs) -

Penenzent

(npencraButens padboromarens) OAO BKBP, navansauk KO [Mlakynos A.III. 74
(mecTo paboTel, KomKHOCTE, DHO, QW —

N

IIporpamma paccmotpeHna u ogo0pera Ha 3acenanuu kadeaps BOCT

IIporokon Ne 4 ot 10.12.2015 ronma ;::/r
3asenyromuit kKadheapoit BOCT Cymrkosa JI.T. C e

(®HO, noamnucsk)

Pabovas mporpamma paccMoTpeHa W 0J0OpeHa Ha 3acelaHHM yueOHO-METOIMYECKOH KOMHCCHH

Hamnpasyieaus 11.03.03 KoncrpyupoBaHue U TEXHOJIOT U 3JIEKTPOHHBIX CPEICTB

IIporokon Ne 4 or 10.12.2015 rona »
IIpencenarens komuccun Cyinkosa JI.T. @\

(®UO, noanucs)



