





AHHOTALUS

HucummuimHa  «IIpoGneMHO  OpHEHTHpPOBAaHHBIE TMAKEThl MPHUKJIAAHBIX INPOrPaMM B
pPamUOTEXHUKE» BXOOUT B 0a30BYH0 4YacTb 0Opas3oBaTENbHON MPOrpaMMbl  MOATOTOBKU
oOyyaromuxcs 1o crnenuanbHOoCcTH  «25.05.03  «TexHuueckass H3KCIUTyaTaldsi TPAHCIIOPTHOTO
pamuoo0OpyIOBaHUS»  HANPABICHHOCTh «TexHuueckass OKCIUTyaTalus PaguoOd3JIeKTPOHHOTO
00opynoBaHUs BO3AYILIHBIX CyIO0B U a3pOonopToRy. Jucuurimnna peanusyetcs kadenapoit Ne21.

JlucuumuinHa HalesneHa Ha (POPMHUPOBAHNE Y BBIITY CKHIKA

npoheCCUOHANTBHBIX KOMIETSHIIHIA;

[IK-24  «cnocoOHOCTh  aHANIM3MPOBATH  PE3YJIbTATBl ~ TEXHUYECKOH  HKCIUTyaTalluu
TPAHCTIOPTHOTO PAIUO3JIEKTPOHHOTO 0O0OpYAOBaHMUS, NHHAMUKH TOKa3aTesIel kKauecTBa OOBEKTOB
npoh€CCUOHATILHON ESITeIbHOCTH ¢ MCIOIb30BAHUEM MPOOIEMHO-OPUEHTHPOBAHHBIX METOJIOB U
CPEICTB UCCIEIOBAHMIA, a TaKkke pa3padaThiBaTh PEKOMEHOALUU IO TMOBBIIIEHUI) YPOBHS
SKCIUTYy aTALIUOHHO-TEXHUUYECKUX XapPaKTEPUCTUK.

ConepkaHre AUCUMUIUIMHBI OXBATHIBAET KPYTr BOIMPOCOB, CBSI3aHHBIX C HCIOJb30BAHUEM
CYLIECTBYIOIIUX TIAKETOB MPHKJIATHBIX MPOrpaMM, MO3BOJSIIOMUX OOECHeUnTh TapMOHUYHOE
pa3BUTHE CHEIMAUCTa W TOATOTOBUTH €ro K 3¢ ¢ekTuBHONW padoTe B YCIOBHAX MacCOBOIO
BHEIPEHUS] BBIUMCIUTEIPHON TEXHHKHU HA BCEX ATamax *KU3HEHHOrO LHUKJIA PagUOTEXHUYECKOTO
W3J1EITUS.

[IpenonaBanve MUCHUIUIMHBI MPEAYCMATPUBAET CIeayromue GOpMbl OpraHU3alUU YueOHOTrO
nporecca: JeKyui, 1abopamopHsle pabomel, NPAKMUYECKUE 3AHAMUSL, CAMOCMOAMENbHASL paboma
CHIYOeHmMA, KOHCYTbmAayuil.

IIporpaMmMoii AUCUUIIMHBL TMPEAYCMOTPEHBI CIAEAYIOLIME BHUIBI KOHTPOJS. TEKyLIU
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOYHAsSI aTTeCTalus B popme 3K3aMeHa.

OO01mast TPy 10eMKOCTb OCBOEHUS TUCLUITIMHBI COCTABJIsIeT 4 3a4eTHBIX equHUIIbL, 144 yaca.
S3b1k 00y4eHUs 1O TUCHUTUTHHE KPYCCKUI .



1. IlepedeHnb NIaHNpPYyeMbIX Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUILIHHE

1.1. Ilenau npenogaBaHusi AUCHUNIHHBI

Lenpto mpenonaBaHusi AUCHUTUTHHBL «[IpoOIeMHO OpHEHTHPOBAHHBIE TAKETHI MTPHUKJIATHBIX
NPOTPaMM B PATUOTEXHUKE» SIBJIICTCS. UCTIOJIb30BAHHUE METOOB, CIIOCOO0OB U CPENCTB MOJYUCHHUS,
XpaHeHus, mnepepadoTku WHEPOPMALUU, CHOCOOHOCTh IUIAHMPOBATh, OPTaHH30BBIBATH W
COBEPIIEHCTBOBATh CHUCTEMBl TEXHMYECKOH SKCIUTyaTallMd TPAHCIIOPTHOTO pPaguoo00pyIOBaHMS,
KOHTPOJSI M VIIPABJICHHS KAuyeCTBOM IPOLECCOB TEXHUYECKOH SKCIUTyaTalld TPAHCIOPTHOTO
panuoo0OpymOBaHUsl, ydeTa M JOKYyMEHTOOOOpOTa, CIOCOOHOCTh  pelleHust  mpodiem
3¢ (EeKTUBHOrO MUCTOIB30BAHUSI COOTBETCTBYIOLINX AJITOPHUTMOB M MPOTPAMM pacyeTa mapamMeTpoB
TEXHOJIOTHYECKUX TPOLECCOB; CIOCOOHOCTh BHEAPATh 3(PQPEKTUBHBIE HHKEHEPHBIC PELICHUS B
NPAaKTUKy, B TOM YHCJIE COCTaBJSTh MATEMATUYECKHE MOIENIH OOBEKTOB NPOQeCcCHOHAIBHON
IEATEIbHOCTH, CIOCOOHOCTh K pa3paboTKe BapHaHTOB pELICHHUs NPOOIeM TEXHHUYECKOU
SKCIUTyaTallii TPAHCIIOPTHOTO Pazinoo00pyAOBaHMS, aHAIN3a STHX BAPHAHTOB, MPOTHO3HUPOBAHMUS
MOCJICICTBHM, HAXOXIEHUS KOMIPOMHCCHBIX PELISHHH; TOTOBHOCTBIO K TPOCKTHPOBAHHIO U
pa3paboTKe CepBHUCHOrO, BCIIOMOTATEIbHOTO OOOPYIOBAaHUS, CXEMHBIX PELICHHH aBTOMAaTH3AIMU
NPOLIECCOB SKCIUIyaTallMH; CIIOCOOHOCTb aHAJM3UPOBATh PE3yJIBTAThl TEXHUYECKOH 3KCIUTyaTaluu
TPAHCIIOPTHOTO PaIHO3JIEKTPOHHOTO OOOPYIOBaHUS, TUHAMUKH TOKa3aTeseld KadecTBa OOBEKTOB
npodecCHOHaIBHON AEATENBHOCTH C UCMOJB30BAHUEM IMPOOJIEMHO OPUEHTHPOBAHHBIX METOMOB U
CPEACTB HCCIIENOBaHMM, a TakXke pa3pabareiBaTh PEKOMEHOALMH MO TOBBILEHHIO YPOBHS
SKCIUTyaTALIMOHHO-TEXHUYECKHX XapaKTEPHCTUK; CIOCOOHOCTh pa3pabOTKH IJIAHOB, MPOrPamMM H
METOIMK MPOBEACHUS HMCCIENOBAaHUH OOBEKTOB NPO(ECCHOHANBHOW AESITEIbHOCTH HA OCHOBE
UH(POPMALIMOHHOTO MOUCKA U aHAIH3a WHPOPMALIMH IO 00BEKTaM UCCIIeIOBAHHA.

1.2. IlepeyeHb NJIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHsI 0 AHUCUMIIJIMHE, COOTHECEHHBIX €
IVIAHMPYeMBbIMH pe3yabTaTamu ocsoeHusi OIl1
B pesymnbrate OCBOGHMS OUCUMIUIMHBI OOyYarOIUHCS MOJDKEH O0NafaTh  CIeoyHOLIUMHE

KOMITETCHLIMSIMU!
IIK-24 «cnocoOHOCTh aHATU3UPOBATH PE3YJbTAThl TEXHUYECKOH SKCIUTyaTallMd TPAHCIIOPTHOTO
PagMOdJIeKTPOHHOTO  00OpYIOBaHMS, OMHAMUKHA ~ TIOKa3aTeledl  KadyecTBa  OOBEKTOB
npodecCHOHaIbHON AESITEIBbHOCTH C HMCIIOJNb30BAHUEM MPOOJIEMHO-OPUEHTUPOBAHHBIX METOMIOB U
CPEACTB HCCIIENOBaHMMA, a TakxXke pa3pabareiBaTh PEKOMEHOALMH MO TOBBILEHHIO YPOBHS

SKCIUTYATAIUOHHO-TEXHUYECCKUX XaAPAKTEPUCTUKY

3HATb - OCHOBbBI NPUMCHCHUA BBIUHUCIIUTETLHON TEXHUKHU npu pa3pa60TKe U SKCILTyaTalurun
PaaMO3JIEKTPOHHBIX CUCTEM,

- OCHOBBI M OCOOEHHOCTH COBPEMEHHOrO IPOrpaMMHOro obOecredeHus, HX OO0NacTu
MIPUMEHEHUS B [IPAKTUKE PASUONHIKEHEPA,

- CPABHUTECJIBHBIE TEXHHUKO-DKOHOMUUYCCKUEC XApPAKTCPUCTUKKU TPUKIAAHBIX I[IPOrpamMm
AHAJIOTMYHOTO Ha3HAYEHUS,

- OCHOBHBIC (1)YHKL[I/II/I 1 KOMaHbI HauboJIee YacTo HCIOJIb3Y €MBIX IMPUKJIIAAHBIX ITPOrpaMm
yMeTh — pa3pabaThiBaTh  BAapUAHTBl  pelieHus  npodjeM  TEeXHUYSCKOW  SKCIUTyaTaluu
TPAHCIIOPTHOTO PaAHO000Py IOBAHHS,

- AHAJIM3UPOBATDH 53TU BAPUAHTLI, IPOTHO3UPOBATHL MOCIECACTBUSA, HAXOAUTH KOMIIPOMUCCHBIC

peLueHust



- pa3palaTbIBaTh TEOPETHYECKHE MOMACIH Ul MPOTHO3UPOBAHUS W3MEHEHHs TEXHUYECKOTrO
COCTOSIHUSI TPAHCIIOPTHOTO pPaguooOOpyIOBaHUS W ISl OTCIEKHMBAHUS JHHAMHKU H3MEHEHUS
napameTpoB 3PPEKTUBHOCTH €r0 TEXHIUECKON SKCIUTY aATaL[HH

- pemarb ONTHMHU3ALMOHHBIE 3aa4dl 1O TOBBIIEHUIO 3()()EKTHUBHOCTH HCHOIB30BAHUS
TPAaHCIIOPTHOTO PaAHO000PYAOBAHUS
BJIaJIETh HABBIKAMHU - pa3paOOTKH KOHCTPYKTOPCKOW M TEXHOJOTMYECKOW ITOKYMEHTALWHU MJIs
PEMOHTa, MOAECPHHU3AINU U MOAU(UKALIUN TPAHCIIOPTHOTO Paaro000pyIOBaAHUS,

- IPOEKTUPOBAHUA U Pa3pabOTKH CEPBUCHOTO, BCIIOMOTATENLHOTO 00OPYIOBAaHUE, CXEMHBIX
pELIeHU aBTOMATU3aLUK NIPOLECCOB SKCIITy aTalluK
UMETh ONBIT JEATENBHOCTH — B HCIOJIB30BAHMM COBPEMEHHBIX CPEACTB aBTOMATU3UPOBAHHOIO
MPOEKTUPOBAHUS PANUOTEXHUYECKUX YCTPOWCTB U NPUMEHEHHM BBIYMCIHUTEIBHON TEXHUKH MPH

pa3paboTKe U HKCILTYyaTalUU CXeM Pa3IMYHOTO Ha3HAYEHUsI, PUMEHsIeMbIX B ['A

2. Mecrto nucuunimHbl B cTpykrype OI1
HucuuruinHa OasupyeTcss Ha 3HAHUSAX, paHee MPUOOPETEHHBIX OOYYAOIMUMHUCS NMPH H3YYEHHU

CJIEYFOIINUX AUCLIUILINH:
— CpezacTsa peructpaluy napaMeTpoB MOJIeTa JETaTeIbHbIX allapaToB
— HMHpopMaLHOHHO-TENEMETPUIECKUE CHCTEMBI
3HaHMs, TIONy4YeHHblE TpPU M3Y4YEHUM MaTepuaja JaHHOW JUCLUIUIMHBIL, HMEIT Kak
CaMOCTOSITENIbHOE 3HaU€HHUE, TaK U UCIIONB3YIOTCS IPU U3YUEHUH JPYTUX AUCLIUIIINH:
— KoHcTpyupoBaHue, TEXHONOTUS M JKCIUIyaTaldsl PagudO3JIEKTPOHHOrO 0O0OpPYIOBaHUS
a3poNopTOB

- KOMHbI-OTeprIe CETU U UHTCPHET-TCXHOJIOTUN

3. Oobem qucuuiuinabl B 3E/akagem. yac
Hannaeie 06 o0meM oObeMe MUCIUTUTHHBI, TPYIOSeMKOCTH OTHENbHBIX BUIOB y4eOHOW paboThl MO

IUCLUILINHE (U pacrpeneseHne dTOH TPy I0eMKOCTH 110 CeMecTpaM) MPeACTaBlIeHbI B Ta0uIe |

Tabnuma 1 — O6beM u TPyAOEMKOCTh TUCLIUTLITHHBI

Bua yueOHol pabothl Beero TpyroemkocTsb
0 ceMecTpam
Ne8

1 2 3

O6wast TPyA0eMKOCTb AUCUHILTHHDBI, 3E/(uac) 4/ 144 4/ 144

Ayoumopnuie 3ausmusi, BCETO 4ac., 68 68

B mom uucne

aexuuu (JI), (uac) 17 17




IMpaxruueckue/cemunapcekue 3austus (I13), (vac) 17 17
naboparopusie padotsr (JIP), (uac) 34 34
kypcoBoii mpoekt (padota) (KI1, KP), (uac)

Ox3ameH, (Jac) 27 27
Camocmosmenshas paboma, Bcero (uac) 49 49
Bua npomexkyTouHoro kouTpoJsi: 3a4er, nudd. 3a4ueT, sx3amMeH OK3. OK3.

(3auer, dudd. 3a4, Ik3.)




4. Coaep:kaHue TUCUUILIAHBI

4.1. PacnpenesieHue TPyA0eMKOCTH AUCHHMILIMHBI

Mo pas3aejaM U BUAAM 3aHATUH

Paznensl v TeMbl TUCIUILITMHBI H UX TPYAOEMKOCTh MPUBENEHBI B TaOIHLE 2.
Tabnuua 2. — Pa3nensl, TeMbI AUCHUIUIMHBI U X TPY JOEMKOCTh

Paznensl, TeMbl JUCLIUILTHHBI Jleximn I13 (C3) JIP KII CPC
(uac) (uac) (uac) (uac) (uac)
Cemectp 8

Pazzen 1. 2 2
Tema 1.1
Tema 1.2
Tema 1.3
Tema 1.4
Tema 1.5
Tema 1.6
Tema 1.7
Tema 1.8

Paznen 2 7 14 9

Paznen 3 2 5

Paznen 4 1 4 8 9

Paznen 5 2 3

Paznen 6 2 3

Paznen 7 2 3

Paznmen 8 2 4 12 6

Paznen 9 2 2 6

Paznen 10 2 3

Hroro B cemectpe: 17 17 34 49

Hroro: 17 17 34 0 49

4.2

Coaep:kaHue pa3esioB U TeM JIEKIHOHHBIX 3aHATHH

ConepxanHrie pa3fesioB U TeM JIEKIIMOHHBIX 3aHITHIA MPUBEICHO B TAOIHIIE 3.

Tabnuia 3 - ConepskaHue pa3aeiaoB U TEM JISKIIMOHHBIX 3aHSITHIA

Howmep paznena HasBaHue u coneprkaHue pa3aeaoB U TEM JEKLIHUOHHBIX 3aHITUH
Pasznen 1 Knaccudukarms makeToB NpUKIAIHBIX TPOTPaMM
Tema 1.1 [1po6IeMHO—OPHUEHTHPOBAHHBIE TTAKETHI PHUKIIATHBIX
porpaMmm
Tema 1.2 MeToa0—OpUEHTHPOBAHHBIE TAKETHI MPUKIIAJHBIX POTPAMM
Tema 1.3 [TakeThl MPUKIATHBIX MPOTPAMM OOLIETO HA3HAYCHHUS
Tema 1.4 HNHTenneKkTyaabHble CHCTEMBI
Tema 1.5 ITakeTsl IpUKIAAHBIX TPOTPAMM AaBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS
Tema 1.6 Odwucusie I1I1I1
Tema 1.7 IIporpaMMHBIE CpPEACTBA MYJIBTHMEINA
Tema 1.8 HacTonpHBIE H31aTENbCKHE CUCTEMEI
Pasnen 2 Mamemamuyeckuil peoakmop Mathcad. Ha3nauenue, 001acth




NPUMCHCHHA, OCHOBHBIC OIICpallin

Pasnen 3

Cucmema cxemomexuuyeckoeo mooenuposanus Electronics
Workbench (Multisim).

Paznen 4

YHHUBEPCANbHBIN MAKET MPOTPAMM CXEMOTEXHUYECKOTO aHAIM3a
Micro-Cap

Pasnen 5

[TakeT nporpaMm A1 TPOEKTHPOBAHUA MHOTOCIOWHBIX MEYAaTHBIX
IJIAT, JJ1s MPOU3BOACTBA 3JIEKTPOHHBIX CXEM H HX MOJECITHPOBAHUA

Orcad.

Pazgen 6.

KommiekcHasa cuctemMa aBTOMaTU3UPOBAHHOTO TTPOCKTHUPOBAHUA
PAAMOIICKTPOHHBIX CpeacTB Altium Designer

Paznen 7

Ananuz cuenanog u cucmem. Ilakem SystemView

Pasnen 8

sxcnepumenma u oopazosanusi LabView

Cpeoa epaguuecko2o npocpammuposaniis 0 6biCmpoeo
CO30aHUSA KOMNIEKCHBIX NPUTOICEHUT 8 3A0a4ax UsMepeHusl,
mecmuposanisl, ynpasaeHus, a8moMamuzayuy Hay4Ho2o

Pasznen 9

npozpammuolii kommiexe ANSYS

Mmuoeoyenesoii nakem npoekmupoeanust U aHanu3d -

Pazgen 10.

mooenuposanusi FEKQ

IIpoepammuas cpeda 05 HUCIeHHO20 INeKMPOMASHUMHO20

4.3. IlpaxTHyeckue (CeMHHAPCKHE) 3AHSITHUS
TeMbl MpakTHYECKUX 3aHATHIA U UX TPYIOEMKOCTb MPUBEICHBI B Tabmuie 4.

Tabnuua 4 — IlpakTHdeckne 3aHsITHsI U UX TPYJOEMKOCTb

o
Ne . 5 DOpMBI TPAKTUIECKUX TpyA0eMKOCTS, | 1 a:s];_en a
w/n €MBbI IPAKTUYECKUX 3aHATHI SAHSTHI (uac) UG-
JIUHBI
Cemectp 8
1. MognenupoBaHu€e CUTHAJIOB IpyIIOBbIE TUCKYCCUU 1O 1 2
TE€Me NMPEeACTaBICHHBIX
CTYACHTAMU NpE3eHTaLUN
2. I'enepanus IPYNOIIOBBIE AUCKYCCHH TI0 2 8
BBICOKOYaCTOTHBIX TeMe NMPEeACTaBICHHBIX
KoJie0aHui CTYCHTAMH MPE3eHTALNH
3. MognenupoBaHue yCTPONUCTB IpyIIOBbIE TUCKYCCUU MO 2 2
CBY TeMe NPEACTaBIECHHBIX
CTYACHTAMU NPE3eHTaLUN
4. OnTumuszanus IPYIIIOBBIE JUCKYCCUU TIO 2 2
TE€Me NPEACTaBICHHBIX
CTYACHTAMU NPE3eHTaLUN
5. AHanu3 TMHENHBIX IPYIIIOBBIE JUCKYCCUU IO 2 4
YCTPOMNCTB TeMe NMPEACTaBICHHBIX
CTYACHTAMU NPE3EHTALUN
6. AHanu3 HeNMMHEeNHHBIX IPYIIIOBBIE TUCKYCCUU TIO 2 4
AHAJIOTOBBIX JUHAMHYECKHUX TeMe NPEeACTaBICHHBIX
YCTPOMWCTB CTYACHTAMU NPE3eHTaL N
7. DuIbTPHI U COrJIACYIOIINE IPYIIIOBBIE JUCKYCCUU TIO 2 8
Lenu TeMe NMPEACTaABICHHBIX
CTYEHTaMU MPE3CHTALU
8. AHanu3 paguoCUTrHAJIOB IPYIIIOBBIE JUCKYCCUU IO 2 2
TEeM€ NPEACTABICHHBIX




CTYACHTAMU NPE3eHTaLUN
9. DNeKTpOMarHuTHast IPYIIIOBBIE JUCKYCCUU IO 2 9
COBMECTHUMOCTb TeMe MPEICTaBIEHHBIX
CTYACHTAMU NPE3eHTaLUN
Bcero: 17
4.4. JlaGopaTopHbie 3aHATHS
Tembl 1abopaTOPHBIX 3aHATHH U UX TPYIOEMKOCTh MTPUBEIACHBI B TAOIUIIE 5.
Tabnuua 5 — JlabopaTopHbIe 3aHSATHSI U MX TPYJOEMKOCTb
o
e HaumenoBanue nabopatopHbix padboT TpynoemKocts, |y, pasaena
/n (1ac) TUCIUTUTAHBI
Cemectp 8
1. Ucnonr3oarne cucremel MathCAD npu nposeneHnu 4 2
CXEMOTEXHUYECKOTO M CHCTEMOTEXHHUYECKOTO
MOZIEJIUPOBAHHSI
2. PacueT nepexoaHbIX MPOLIECCOB B 3JIEKTPOHHBIX LIETISAX 4 2
¢ nomomero cucremel MathCAD
3. DneMeHThI porpaMMmupoBanus u rpaduku 8 MathCAD 3 2
IPU IPOBEIEHUH CXEMOTEXHHUYECKOTO U
CHUCTEMOTEXHHUYECKOr0 Moaeauposanusix Yacts 1
4. DneMeHThI porpaMMmupoBanus u rpaduku 8 MathCAD 3 2
IPU IPOBEIEHUH CXEMOTEXHHUYECKOTO U
CHUCTEMOTEXHHUYECKOro Moaenuposanus Yacts 2
5. CxemMoTexHNUECKOe MOJEIUPOBAHHE AJIEKTPOHHBIX LieTei 4 4
C TIOMOLIBIO MporpamMmel Qucs (pacueT YaCTOTHBIX
XAPAKTEPUCTHK M aHAJIN3 IEPEXOIHBIX POLIECCOB)
6. OrnpenesneHne XapakTePUCTUK aKTUBHBIX Y CUITUTEIbHBIX 4 4
npubOPOB C MOMOMIBIO ITporpammbl Qucs
7. OCHOBBI CHCTEMOTEXHHYECKOTO MOJICIUPOBAHMS B MTAKETE 4 8
rpaduueckoro nmporpammuposanus LabView
8. CxemMoTexHHUeCKOe MOJENNPOBAHNE TMHEHBIX 4 8
WHEPLIOHHBIX U HETMHEWHBIX Oe3bIHEPIIMOHHBIX
3JIEMEHTOB C MOMOIIB0 makera LabView
9. CHCTEeMOTEXHUUECKOE MOJIETUPOBAHUE CUCTEM C 4 8

oOpaTtHbIMH cBsi3siMU B nakeTe LabView

Bcero:

34

4.5. Kypcosoe npoexTupoBanue (padora)

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

4.6. CamocTosiTeibHAsA padoTa 00y4arOHXCsl
Buner camocTosTeNnbHOM paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TaOIHLIE O.

Tabnua 6 Bunsl camocTosiTenbHOH paboThl B €€ TPYJOEMKOCTh

Bug camocTositeibHOR paboTh Bcero, uac Cemectp 8, uac
1 2 3
CamocrogTenbHas padoTa, BCCTO 49 49
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M3YYCHUE TEOPeTHUICeCKOro Marepuana aucuumintsl (TO) 30

kypcosoe mpoekTuposanue (KI1, KP)

pacuetHo-rpaduycckue 3axanus (PI'3)

BeinoiHeHME pedepara (P) 15

MOATrOTOBKA K TeKymemy koHTpomo (TK) 4

momarnnee 3axanve (J13)

KOHTpONbHBIE paboTsl 3a0uHHKOB (KP3)

5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecreyeHus 1Jis CAMOCTOSATEeIbHOM

padoTHl 00YYAOIIUXCS MO AUCHUIIMHE (MOIYJII0)
Y4eOHO-MEeTONNYEeCKHE MaTepPHalibl ISl CAMOCTOATENBHON padoThl 00yUarOIIMXCsl YKa3aHbl B

.. 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJTHUTEIbHOM JIUTEPATYPHI
6.1. OcHoBHas inTepaTypa
[TepeueHb OCHOBHOM JHUTEPATYPBI IPUBEACH B TaOMLIE 7.

Tabnuua 7 — IlepedeHb OCHOBHOH JIUTEPATy PbI

udp bubmmnorpaduueckas ccpuika / URL aapec Konuuectso
SK3EMILISIPOB B
oubnuoreke
(KpoMe 3JIeKTPOHHBIX
SK3EMILISIPOB)

004.94(083) 1, 93 Mathcad 11/12/13 B maTtemaruke: cripaBounuk/ B. | 12

004(083) IT. ApsixoHOB. - M.: I'opsiuas nunus - Tenekom,

2007. - 958 c.
004.424 1179 [IpoexTupoBanue HUQPPOBLIX ycTpoiicTs DBM B 175
004 .4 nporpaMMHoM nakere MicroCap-9:

METOANYCCKUEC YKAa3aHHs K BBIITOJIHCHUIO
nadopatopabIx padot Ne 1 - 3/ C.-ITerepb. roc.
YH-T a3pOKOCcM. npudopocTpoenus;, coct. O. .
Kypcanos [u np.]. - CII6.: 'OY BIIO
"CIIOI'YAIT", 2008. -31 ¢

004.424 1179 [IpoexTupoBanue UQPPOBLIX ycTpoiicTs DBM B 175
004 .4 nporpaMMmHoM nakere MicroCap-9.:
METOIUYECKHE YKa3aHHsI K BbITOJHEHHUIO
nadopatopubix padot N 4 - 6/ C.-IlerepO. roc.
YH-T a3pokocM. npudopocrpoenust; coct. O. M.
Kypcanos [u np.]. - CII6.: T'OY BIIO
"CITOI'YAIT", 2008. - 35 ¢

004.424 1179 [IpoexTupoBanue HUQPPOBLIX ycTpoiicTs DBM B 175
004 .4 nporpaMMmHoM nakere MicroCap-9.:
METOIUYECKHE YKAa3aHUsI K BbITOJHEHHUIO
nadoparopabix padot N 7 - 9/ C.-IlerepO. roc.
YH-T a3pokocM. npudopocrpoenust; coct. O. M.
Kypcanos [u np.]. - CII6.: T'OY BIIO
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"CIIGI' Y AIT", 2008. - 47 c.

6.2. JonoiHUTeIbHASI JINTEPATYPa

[TepedeHb NOMONHUTETPHON JIUTEPATY PBI IPUBENEH B TAOTHUIIE 8.

Tabnuua 8 — IlepedeHb TONMOTHUTENBHON JTUTEPATY PhI

Iudp

bubmmorpaduueckas ccpuika/ URL ampec Konmnuectso
SK3EMILISIPOB B
oubnmnoTexe
(KpoMe 3IeKTPOHHBIX

SK3EMILISIPOB)

004.8 M 35 004

MogaenupoBaHue U BU3yaIu3alus CPpeaCcTBAMU 24
MATLAB ¢wu3suku HaHOCTPYKTYyp: [yueOHOE
nocobue]/ . B. MatiomkuH. - M.: Texnocdepa,

2011.-166¢c

7. Ilepedenb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH

MHTEPHET, Heo0X0AMMBIX JJIs1 0CBOEHHS AHCITHILIHHDBI
[Tepedennb pecypcoB uHpopmanmoHHO-TenekoMmmyHUKamonHoi cetn MHTEPHET, HeoOxonnmMbix

AJist OCBOCHH NUCHUIIIIMHBI TIPUBEICH B Ta6m/1ue 9.
Tabnuma 9 — Ilepeuyens pecypcoB mHGOpMALMOHHO-TeNekoMMyHUKamonnoi cetu MHTEPHET,
HeO6XOI[I/IMbIX AJ1s1 OCBOCHUA AUCHUITIIINHBI

URL axpec

Haumenosanue

http://lib.aanet.ru/

OnextponHass Oubmuoreunas cucrema ['YAIL (mast goctyma HeoOxommma
ABTOPU3ALIUS IO HOMEPY YHUTATENIbCKOTO OUeTa).

http://www.sci-
innov.ru/sci-
dev/smi sci/

®enepanbHbIN MOPTAI MO HAYYHOW U MHHOBALIMOHHOW JI€SITEIBbHOCTH.
Ilepunonnueckne u3gaHus IO NPUOPUTETHBIM HATIPABICHUSIM.

http://techlibrary.ru/

Texuuueckas: OudMoTEKA.
[TepeBonHbIE U PYCCKOS3BIUHBIE U3TAHUS, OObEIMHEHHBIE B OOIIUI KaTaaor
HAy YHO-TEXHUYECKOMU JIUTEPATY PhI.

8. Ilepeyennb urgopMaIMOHHBIX TEXHOJIOTHI1, HCTOJIb3yEeMbIX MTPH
OCYLIEeCTBJICHHU 00Pa30BaATEILHOI0 MPOLEcca Mo JUCHUILIUHE

8.1. IlepedyeHsb mporpaMMHOro oéecrneyeHust

[TepeyeHp UCMOTB3YEMOTO MMPOrPAMMHOI0 obecrieueHus peacTanieH B Tadnuue 10.

Tabmuua 10 — IepeyeHs mporpaMMHOTO 0OeCIeYeHUsI

Ne o/t

Haumenosanue

PTC Mathcad 11/12/13

Qucs

LabView

8.2. IlepedyeHb MH(POPMALHOHHO-CIIPABOYHBIX CHCTEM
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[TepeueHp HCTIOTB3YEMbIX HHYOPMALMOHHO-CIIPABOYHBIX CUCTEM IpeacTasiieH B Tabmume 11.
Tabnuua 11 — INepeueHp nHGOPMAITMOHHO-CIPABOYHBIX CUCTEM

Ne o/t Haunmenosanue

He npenycmotpeno

9. MarepuaJjibHO-TexHHYecKasi 0a3a, He00X0AUMAas ISl OCYLEeCTBJICHUSA

00pa3oBaTeJbHOI0 MpoIecca Mo JUCHHUILINHE
CocraB MaTepHaTbHO-TEXHIUECKOH 0a3bl mpecTaBieH B Tadnuue 12.

Tabmuna 12 — CocraB MarepHalbHO-TEXHUUECKOH 0a3bl

. Howmep ay nuropun
HaunmenoBaHue COCTaBHOI 4aCTU MaTePUATbHO-
Ne n/m . (pu
TEXHUYECKOHN Oa3bl
HEOOXOIMMOCTH)
1 MynbTuMeauiiHas JeKLUUOHHAS ay AUTOPUS
2 Kowmnbrotephelii knacc BJI @POC 52-23b

10. ®oHa OLIEHOYHBIX CPEACTB JAJIsl NPOBEIeHUS MPOMEKYTOUHOM aTTecTaAlun

00y4aroIuxXcs Mo JUCHHUILJINHE
10.1. Coctap poHOa OLIEHOYHBIX CPEACTB NpUBEAeH B Ta0mmie 13
Tabmuma 13 - Cocta GpoHAA OLEHOYHBIX CPEACTB LIS IPOMEKYTOYHOH aTTeCTaLIH

Bua npomexyTOYHOH aTTecTanuu IIpumepHBIi nepeUYeHb OLIEHOYHBIX
CPENCTB

Dx3aMeH Crnucok BOMpPOCOB K 3K3aMEHY;
3anaun;

10.2. TlepeyeHb KOMIETEHLWH, OTHOCSIIMXCA K AMCLUUIUIMHE, M 3Tambl UX (POpMHUPOBAHUS B
npornecce OCBOCHHUS 00pa3oBaTEIbHON MPOrpaMMBbl PUBEACHBI B Tabmuie 14.

Tabmuma 14 — IlepeyeHb KOMMETEHIMI C YKa3aHUEM 3TaroB UX (OPMHPOBAHHS B IMPOLIECCE
OCBOEHHMsI 00pa30BaTENIbHON MPOrPaMMBbl

Drarbl GOpMUPOBAHUS KOMIIETSHIIHIA O
Howmep cemectpa

IMCLUTUIMHAM/TIPAKTHKaM B nipouecce ocsoeHust OI1

IIK-24 «cnocoOHOCTh aHATU3UPOBATh PE3YJIbTAThl TEXHUYECKOH SKCIUIyaTallMd TPaHCTIOPTHOTO
PagMOdJIEKTPOHHOTO  00OpYIOBaHMS, OMHAMUKHA ~ TIOKa3aTejnell  kadecTBa  OOBEKTOB
npodecCHOHaIBHON AESITEIBHOCTH C HCIIOJNb30BAaHUEM MPOOIEMHO-OPUEHTUPOBAHHBIX METOMIOB U
CPEACTB HCCIIENOBaHMM, a TaKXe pas3padarbiBaTh PEKOMEHNALMH MO TMOBBIIEHUIO YyPOBHS
SKCIUTyaTALIMOHHO-TEXHUYECKUX XAPAKTEPUCTHK»

7 CpenctBa perucTpauMu IapaMeTpoB IIOJIeTa JIETaTENbHbIX
amnmnapaTos

7 HnpopMaioHHO-TENeMETPHUECKHE CUCTEMBI

g [IpoOneMHO OpHUEHTHPOBAHHBIE TAKETHI MPHUKIAIHBIX MTPOrPaMM
B PAOUOTEXHUKE

9 [IpousBoncTBeHHast  MpakTUKa  (HAYYHO-HCCIENOBATEIbCKAS
pabota)
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10 Konctpyuposanue, TEXHOJIOTUsl 51 SKCIUTy aTalys
PanUO3JIEKTPOHHOTO 00OPY IOBAHUS A3POIIOPTOB

10 KomneroTepHbIe CETH U HHTEPHET-TEXHOJIOTHH

10 [IpousBoncTBEeHHast  MpakTUKa  (HAYYHO-HCCIENOBATEIbCKAS
pabota)

10.3.

B kauectBe KpUTEpHEB OLEHKU YPOBHS CPOPMHPOBAHHOCTH (OCBOCHHSI) V OOYYarOIIUXCs

KOMIIETEHIIMI MPUMEHSETCs IIKaja MOIYJIbHO—PEHTHHIOBOH CHCTEMbI YHUBepcuTeTa. B Tabnuie
15 mnpencrasnena 100—OamnbHass u  4-OajutbHas IHKambl JJIsl OHEHKH CHOPMHPOBAHHOCTU
KOMIETEHLIUM.
Tabmuua 15 —Kpurepun oueHkH ypoBHs cOpMHUPOBAHHOCTH KOMIIETEHIIUIA

O1ieHKa KOMITETEHIIUN

100-
OaybHas
[IKaIa

4-CauibHast
IKaja

XapakreprcTika chOpMUPOBAHHBIX KOMITETEHLINI

85<K<100

KOTJIIMIHO»
«K3AYTEHO»

- obOyuarommiics riyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIHI
MaTepuan,

- YBEPEHHO, JIOTHYHO, MOCJIE0BATEIbHO U IPAMOTHO €r0 U3JIaraeT;

- OMUpAasCh HA 3HAHUS OCHOBHOH U JOMOJIHUTEIbHOW JIUTEPATYPHI,
TECHO MPHBSI3bIBAET YCBOCHHBIE HAYYHBIE MOJOKEHHS C MPAKTHUECKOMN
IeSTeIbHOCTBIO HAMpPABJICHHUS,

- yMesi0 00OCHOBBIBAET M apTy MEHTHPY €T BbIIBUT'AEMbIE UM HICH,

- eJlaeT BbIBOMBI U 0000IIEeHMS,

- cBOOO/IHO BJIAJICET CHCTEMO# CIeLHATU3HPOBAHHBIX TOHSITHIL.

«XOpoLo»
«3AYTEHO»

- o0Oy4aromuiics: TBEPO YCBOUJ MPOTPAMMHBIN MaTepHall, TPaMOTHO U
MO CYWECTBY WU3JlaraeT €ero, ONUPasiCh Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

- HE JIOMyCKAET CYIIECTBEHHBIX HETOUHOCTEI;

- YBSI3bIBAET YCBOEHHBIC 3HAHUS C MPAKTHYECKOU IEeSITEIbHOCTHIO
HATPaBJICHUS,

- ApTYMEHTHUPYET HAyYHbIE TOJIOKESHHUS,

- leJIaeT BbIBOMBI U 0000IIEeHMS,

- BJaJIeeT CUCTEMOM CIEUATN3UPOBAHHbBIX MOHSTHH.

55<K<69

«yIIOBJIETBO-
PUTEIIBHO»
«3aYTEHO»

- 00y4aroImuiicsi yCBOWJ TOJBKO OCHOBHOHM NMPOTPaMMHBIN MaTepHal,
MO CYILIECTBY M3JaraeT ero, ONUpasCb Ha 3HAHUSA TOJIbKO OCHOBHOHN
JIUTEPaTy PhI,

- JOMyCKaeT HeCYIECTBeHHbIC OUTUOKU U HETOUYHOCTH,

- WCHOBITBIBAET 3aTPYIHEHUS B MPAKTUYECKOM MNPUMEHEHUM 3HAHUH
HaIpasJI€HUS,

- c1abo apryMeHTHPYET Hay YHbIE MTOJIOKEHHUS,

- 3aTpyaHsAeTCs B (POPMYTMPOBAHUH BHIBOAOB U 000OIIEHUIA,

- YACTUYHO BJAJEET CUCTEMON CEHUATU3UPOBAHHBIX MTOHATHIA.

«HEYJIOBJIETBO
PUTENBHOY
«HE 3aYTEHO»

- oOyd4aroImuiicss He YCBOWJI 3HAYMTENbHONH YacTH MPOTrPAMMHOTO
Marepuana,

- JIONyCKAaeT CyUIECTBEHHbIE OMIMOKM W  HETOYHOCTH
paccMoTpeHuy podsieM B KOHKPETHOM HarpaBlICHUH;

- UCTIBITBIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHUI,
- HE MOKET apryMEHTHPOBATh HAyYHbIE MMOJIOKEHHS,

- He (hOpPMYJIMPYET BBIBOJIOB M 00OOIIICHHI.

npu

10.4. Tunosble KOHTPOJIBHBIE 3aJaHUS UJIU UHBIE MaTEPUAJIBL:
1. Bonpocer (3agaun) anst 3x3ameHa (taduia 16)

Tabmurma 16 — Borpocs! (3agaun) st 5K3aMeHa

Ne i/t

[TepeueHp BOmpoCcoB (3a1a4) A SK3aMEeHa
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1. OobmacTi MPUMEHEHHUS! KOMITBPIOTEPA B PAAHOTEXHUKE

2. Knaccudukarms painoTeXHUIECKHX YCTPOUCTB

3. OCHOBHBIE TUITBI 33124 B PATUOTEXHHKE

4. Knaccudukarmst mporpaMMHBIX CPEACTB

5. [TpoOIeMHO—OPHEHTHPOBAHHBIE TTAKETHI MPUKJIATHBIX MPOTPAMM

6. MeToa0—OpUEHTHPOBAHHBIEC MAKETHI TPUKJIAIHBIX MPOTPaMM

7. [TakeThl MPUKIIATHBIX MPOTPAMM OOMIETO HA3HAYCHHUS

8. HHTENNneKTyanpbHble CHCTEMBI

9. ITakeThl NPHUKIAJAHBIX TPOrPAMM AaBTOMATH3UPOBAHHOTO MPOCKTUPOBAHHUS

10. Odwucusre TI1II1

11. IIporpaMMHBIE CpEACTBA MYJIBTHMEIHAA

12. HacTtonpHbIe H3aTETECKHE CUCTEMBI

13. Marematudecknii penakrop Mathcad

14. Cucrema cxemorexHudeckoro moaenmuposanus Electronics Workbench
(Multisim)

15. YHuBepcaTbHBIN MAKET MPOTPAMM CXEMOTEXHHUECKOTO ananmu3a Micro-Cap

16. [TakeT mporpamMm A1 IPOEKTUPOBAHUSA MHOTOCIIOMHBIX MEYaTHBIX IUIAT, IS
MTPOU3BOACTBA HJIEKTPOHHBIX CXeM U MX moaenupoBanus Orcad.

17. KomMmnnekcHas cuctemMa aBTOMaTH3HPOBAHHOTO ITPOCKTUPOBAHUSA
PagrOdIEKTPOHHBIX cpeacTB Altium Designer

18. Ananmm3 curHamoB u cucteM. [laker System View

19. Cpena rpadudeckoro mporpaMMUPOBAHHS IS OBICTPOTO CO3TAHUS
KOMIUIEKCHBIX MPUJIOKEHUH B 33/1a4aX U3MEPEHM, TECTUPOBAHUSA, YIIPABIICHMUS,
ABTOMATH3AIIMH HAYYHOTO 3KCTIEPUMEHTA U 0OpasoBanus LabView

20. MHoroueneBou nakeT MPOCKTUPOBAHUA U aHAIIA3A - MPOTPAMMHBIN KOMIUIEKC
ANSYS

21. IIporpamMMHas cpena s YUCIEHHOTO 3JIEKTPOMATHUTHOTO MOJEIUPOBAHHUSA
FEKO

22. CUCTEMHBIN TTOIX0 K TPOSKTHPOBAHWIO. OCHOBHBIE TOHATHS

23. CHcTeMHBIN NOIX0 K NPOEKTHPOBAHUIO. JTaNbl MPOEKTUPOBAHUSA

24. [ IprHIMNBI CHCTEMHOTO NOAX0A MPH MPOEKTUPOBAHUH

25. CTpyKTypa mporiecca mpoeKTHPOBAHUS

26. Crtaguu NpoeKTHPOBAHUS

27, CopaepxaHue TeX. 3aJJaHUH Ha MPOEKTUPOBAHHE

28. Crpykrypa CAIIP

29. PasnoBunnoctu CAIIP

30. ITonstue o CALS-texHOMIOTHH

31. KoMnnekcHblE aBTOMATH3UPOBAHHBIE CUCTEMBI

32. Texnuueckoe ooecrieuenne CAIIP

33. MaremMaTH4eCKHM anmapar i1 MOJCJIEH Pa3JuYHbIX HEPAPXUYECKUX YPOBHEHN

34. TpeboBaHUs K MATEMATHIECKUM MOJAETISIM M yucIieHHbIM MeTogam B CATIP

35. MecTo mpotienyp GopMuUpoBaHUS MOACTIEH B MAPIIPYTAX MPOSCKTHPOBAHUS

36. MareMaTHYEeCKHE MOJICTH B MPOIEIypax aHaaInu3a Ha MaKpOyPOBHE

37. MarteMaTH4eCcKHE MOAENH B IPOLIEAYyPAaX aHAIIN3a HA MUKPOYPOBHE

38. MopaenupoBaHHe U aHAIN3 AHAJIOTOBBIX YCTPOMCTB

39. MarteMaTH4eCKue MOJENN TUCKPETHBIX YCTPOUCTB

2. Bompocsr (3agaun) st 3adeta / quddepeHupoBaHHoro 3aueta (tadmuuna 17)
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Tabnuma 17 — Bonpocs! (3amaun) mist 3adera / nudd. 3adera

Nen/m | Ilepeuyenn BompocoB (3aaaq) mist 3adera / nudpepeHnpoBaHHOTO 3a4eTa

VY4eOHBIM IJIAHOM HE MPENyCMOTPEHO

3. TemMpl u 3amaHuWe U1 BBIOJHEHUs] KypCcOBOW pabOThl / BBIMOJNHEHHS] KypCOBOTO IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHbIN mepedeHb TEM AU BBIOJHEHHS KYpPCOBOH pabOThI / BBINOJIHEHUS

KypPCOBOT'O MPOEKTa

[IpumMepHBIi epeyeHb TEM JUTS BBITIOJIHEHUS] KYPCOBOH paOOThI / BBIMOIHEHUS
Ky PCOBOIO IIPOEKTA

Ne i/t

VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO

4. Borpochkl 11 POBEIEHUS MPOMEXKYTOYHOH aTTeCTalluy MPU TecTHpoBaHuu (Tabmuma 19)

Tabnuua 19 — I[IpumepHsIii mepeueHb BOPOCOB JIst TECTOB

Ne n/mt IIpuMepHBIi IEpedeHb BONPOCOB JIs1 TECTOB

Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO

5. KoHTposbHBIE U IPaKTHUYECKUE 3a1a4t / 3aaHus 10 nuctumuinHe (Tadmmua 20)
Tabnuua 20 — [IpuMepHbIi mepeueHb KOHTPOJIBHBIX U MPAKTUYECKHX 3a/1a4 / 3aJaHui

Ne n/mt [IpumepHBIi epeueHb KOHTPOJIBHBIX U MPAKTUYECKHX 3a1a4 / 3aJaHUN
1. Altera
2. Microwave Office
3. System Vue
4. Maple
5. AutoCAD
0. Electronics Workbench (Multisim).
7. Micro-Cap
8. Altium Designer
9. ANSYS
10. FEKO
11. MMANA -GAL
12. Matlab
13. Cadsoft EAGLE
14. DesignlLab
15. OrCAD
16. Atmel Studio
17. WinAVR

10.5. Meroaudeckue MaTepuasbl, ONPEAEISIOIINE MPOLEAYyPhbl OLICHUBAHUS 3HAHWN, YMEHUH,
HABBIKOB U / WJIN OMBITA ACSATEIBHOCTH, XaPAKTEPU3YIOIUX dTarbl (OPMHUPOBAHUS KOMIIETEHIIHH,
conepskarcs B [TonoxkeHusx «O TekyleM KOHTPOJIE yCIeBAEMOCTH U MPOMEXKYTOUHON aTTecTaluu
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crynentos ['YAIL ofyuarommxcst mo mporpaMmamM BbICIero oOpaszoBaHus» U «O MOIyJIBHO-
PEHTHHIOBOH CHCTEME OLICHKH KadecTBa yueOHOH padoTel cTyaeHToB B ['Y AID.

11. MeToan4veckue yKazaHus AJsi 00y4arOIIUXCH 10 0CBOEHUIO U CHMILIMHBI

L[eJ'IbI'O AUCUUIIIMHBI ABJIACTCA — MOJIYUYCHUE CTY ACHTAMU HeO6XOI[I/IMbIX 3HaHPIfI, YMeHI/Iﬁ n
HAaBBIKOB B OOJIACTH HCIOJNIb30BAHHE METOMOB, CIOCOOOB W CPEIACTB TMOJYyYEHUS, XPaHEHWS,
nepepaboTku MHPOPMALINH, CO3NaHUE TOAAEePKUBAIOIIEH 00pa3oBaTEIbHON Cpeabl MPenogaBaHus
OCHOB U OCOOEHHOCTeW COBPEMEHHOrO MPOrpaMMHOr0 oOecredeHus], ux oOnacTeil MPUMEHEHUs B
MPaKTUKE PaauOUHXXEHEDPA, npeaoCTaBJICHUEC BO3MOXXHOCTU CTyACHTaM Pa3BUTH n
NPpOACMOHCTPUPOBATE HABBIKHU B O6J'IaCTI/I OCHOB MNPHUMEHECHUA BBIUHCJIHUTEIbHON TEXHUKHA npu
pazpaboTKe 1 HKCILTyaTalHuH PAJUO3JICKTPOHHBIX CHCTEM

MeTtoandyeckue YKasaHus AJd 06yqaloumxcs1 M0 0CBOCHUI0 JICKIIHOHHOI'0 MaTepHaJa

OcHOBHOE Ha3HaueHHE JIEKLHOHHOIO MaTepuana — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe U sICHOE M3JIoKeHHne yueOHoro marepuana. HasHaueHne COBPEMEHHOMN JIEKLIUU B PaMKax
OUCLUMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCKO HH(OpPMAIMIO 1O TeMe, a B OCBOCHHHU
(byHIaMeHTaNbHBIX MPOOJIeM AUCLUIUINHBIL, METOAOB HAYYHOT'O IMO3HAHMS, HOBEHINNX TOCTHKEHUH
Hay4yHOM Mbiciu. B ydyeOHOM mpomecce  JIeKIMs  BBINOJNHSAET  METONOJIOTHYECKYIO,
OpPTaHU3aLMOHHYI0 W HHQOPMAIMOHHYI0 (yHKOMM. JIEKUHs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHONH 0O0JacTH 3HaHUs, €€ MpoOJieMbl, HaeT LEeNbHOE NPEACTaBICHHE O IUCLHILINHE,
MOKA3bIBAET B3AUMOCBS3b C APYTUMHU JUCLUIUIMHAMMU.

IImasaupyemMble pe3yIbTaThl IIPH OCBOSHUH O6V‘{aIOLHPIMC$[ JICKITMOHHOI'O MaTepuaJa.

- HOJ'IyLIeHI/Ie COBpeMeHHbIX, HEJIOCTHBIX, B3aMMOCBA3aHHbIX 3HaHPII>'I, ypOBeHb KOTOprX
ONpeAeNIeTCs LeNEBON YCTAHOBKOM K KAKAOW KOHKPETHON TeEME;

—  MOJIyYeHHE OIbITa TBOPUECKOI paboThl COBMECTHO C MPEMNoaBaTesem,

— pa3BuTHe  MPO(eCCHOHATBHO—IENOBbIX ~ KAuyecTB, JIOOBH K  TMpPEAMETy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBbIIIIEHUSI.

— TOsIBJIEHHUE HEOOXOAMMOIO HHTEpeca, HEOOXOIMMOTO Il CAMOCTOSITENIbHOH paboThI;

— MOJy4Y€HHUE 3HAHWHI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH M TEXHUKHU U O MPOTHO3€
WX Pa3BUTHS Ha OMKANIITNE TOJbI,

- HayLII/ITCﬂ METOONYECCKU O6pa6aTbIBaTb MaTepI/IaJ'I (BbIHeHﬂTb TJIaBHBIC MBICIIU U
TMIOJIOXKEHHUS1, TPUXOIUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSTh MX B PA3JIHMYHBIX (POPMYIIHPOBKAX);

— MNOJNYYCHHUE TOYHOI'O MOHUMAHUA BCEX HGO6XOI[I/IMBIX TEPMHUHOB U MOHSTHH.
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JIexuMOHHBI ~ MaTepuan  MOXKET  CONPOBOXKAATBCS ~ AEMOHCTpAalLMell  ClaligoB W
UCTIONIb30BAHMUEM pAa3aTOYHOTO MaTepHaja TpU MPOBEACHWH KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUST OTACIbHBIX TEMATHK I10 JUCIUTIIHHE.

CTpykTypa OpeaocTaBiaeHHs JEKIIMOHHOIO MaTEPUaIa;

—B vCcTHOU dopMe ¢ neMOHCTpauueld OTHedabHBIX Ta0aul, GOpMYJ U WHOrO rpadudyeckoro

MaTepHralia TUChbMEHHOM d)ODMe Ha JOCKE NMOCPEACTBOM MEJId WM MApKepa.,

—B d)ODMe OTKPBITOM AMCKYCCHH IIPH O6CV}KI[6HI/II/I BOMMPOCOB, OCBCIIACMBIX B JICKIIMAX.

—B d)ODMe MPE3EHTALINN, COCTAaBISHHBIX MO OTACNBHBIM pa3fesiaM JIEKIIMOHHOIO Kypca H

JACMOHCTPUPYEMBIX ITPCNOAABATCIICM.

Metoauyeckue YyKa3aHusi AJsi O0yYAIOIIHXCSI MO TMNPOXO0XKACHHI0 TMNPAKTHYECKHUX
3aHSTHI

[IpakTHueckoe 3aHATHE SBISETCS OOHOW W3 OCHOBHBIX (popM opranmzauuu y4ueOHOTro
npomnecca, 3aKIIOYAOIIEHCS B BBIMOJHEHHH OOYYArOIIMMHUCS TOA PYKOBOIACTBOM MpPEMOIaBATENs
KOMILUIEKCa Y4YeOHBbIX 3aJaHMii C LEJIbI0 YCBOEHHUsS HAy4YHO-TEOPETHUYECKUX OCHOB Y4eOHOMU
IVCLUIUINHBL, TPUOOPETEHHs YMEHNH 1 HABBIKOB, OIBITA TBOPYECKON AEATENbHOCTH.

Lenpto MpakTHYECKOro 3aHATHA AJs1 00yHaroIIerocs sBJSIETCS MPHUBHTHE OOyYaOLIeMCs
YMEHUN U HABBIKOB NMPAKTUYECKON NEATEIBbHOCTH MO U3y4aeMOH NJUCLUIUINHE.

[Tnanupyemble pe3ynbTaThl IPH OCBOCHUH OOYYAOIIEMCSI MPAKTHYECKUX 3aHATHIA:

— 3aKperuieHue, yriayOyieHue, pacliipeHne W JAeTaNu3aluusl 3HAHWHA TIPU  PeLIeHHH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE  IIO3HABATENbHBIX  CIIOCOOHOCTEH,  CAMOCTOSITENIbHOCTH  MBIILIEHUS,
TBOPYECKOH aKTUBHOCTH,

— OBJIAJICHHNEe HOBBIMM METOAAMH W METOIUKAMU M3Y4YeHHs KOHKPETHOW yueOHOI
TUCLIUIINHBL

— BbIpabOTKAa CHOCOOHOCTH JIOTHYECKOTO OCMBICJICHUS] TOJYYSHHBIX 3HAHUN ISt
BBITIOJTHEHUST 3aJaHU;

— ofecrieueHue pPaLMOHAIBHOIO COYETAaHHUsS KOJUIEKTUBHOH M WHIMBUAYAJbHOH (opm
oOyueHwusl.

DyHKIUN NPAKTUYECKHUX 3aHATHH!

— [O3HABAaTeJNIbHAs,

— pa3sBUBAIOLIAS,

—  BOCHUTATEJbHAs.

ITo xapakTepy BBINONHAEMBIX OOYYAIOIINMCS 33JaHUH IO MPAKTHYECKHM 3aHSITHIM

NMOAPA3ACIIAOTCA Ha:
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—  O3HAKOMHUTEJIbHBIC, TIPOBOAMMBIE C LEJIbI0 3aKPEIUICHUST M KOHKPETHU3ALUN U3y YeHHOTO
TEOPETUUECKOrO MaTepuaa;

— aHAJIUTUYECKHE, CTaBsIINE CBOECH LIEJTBIO TOJIyYeHHEe HOBOW MH(POpPMAILMKM HAa OCHOBE
(hopMaTU30BaHHBIX METO/IOB,;

— TBOPYECKHE, CBS3aHHBbIC C TOJIyY€HHEM HOBOW HH(OPMAILUHM IyTEM CaMOCTOSTEJIBHO
BBIOPAHHBIX MMOIXOAOB K PELICHUIO 3a1a4.

@opMbl  OpraHU3aLMK TMPAKTUUECKUX 3aHITHH ONPEenessiioTCs B COOTBETCTBHH  CO
cneunpuIecKUMH OCOOEHHOCTAMH y4eOHOW IUCUMIUIMHBI M 1ensiMu oOyueHus. OHH MOTyT
NPOBOJUTHCA:

— B MHTEPAKTUBHOMN opMe (peleHne CUTYaMOHHBIX 3a/1a, 3aHATHS 10 MOAEITUPOBAHHIO
peanbHBIX YCJIOBUH, MAENOBBIE WIPBI, HIPOBOEC NPOCKTHPOBAHWE, WMUTALMOHHBIC 3aHSITHSA,
BBIC3[IHbIC 3aHATHA B OpraHm3auuu (MpeanpusTusi), nejoBas ydeOHas urpa, pojeBas Wrpa,
NICUXOJIOTHYECKUI TPEHUHT, KeHC, MO3TOBOM IITYPM, IPyIIIOBbIE AUCKY CCHH);

— B HE HMHTEPAKTUBHOW (opme (BBIMOIHEHHE YNPAKHEHHH, PEIleHHe TUIOBBIX 3a/ad,
pelLIeHne CUTYallMOHHBIX 3a7a4 U IPyToe).

MeTtoanka MpOBEACHUS MPAKTHUECKOTO 3aHITHS MOXKET ObITh PAa3JIUYHOM, IPU 3TOM BaJKHO

JOCTHIKCHUC O6LI_IeI>'I e AUCHUITIINHBI.

TpeboBaHus K NPOBEIEHHUIO MPAKTUYECKHUX 3AHATHH
[IpenycMoTpeHHbIe y4eOHBIM MJIAHOM MPAKTUYECKUe 3aHATHS 1o nucuuruinae «IIpobneMHo
OPUEHTUPOBAHHBIC TTAKETHI MPUKJIAHBIX MTPOrPAMM B PATUOTEXHUKEY» MPOBOISATCS B (hOpMe

® CEMHHAPOB, HA KOTOPBLIX O6CV}K,I[aI-OTC$I KaK TEMBbI JICKIITMOHHOI'O KYpCd, TaK B TEMBI,

OPEATOKCHHBIC Ha CAMOCTOATCILHOC M3YUCHHUE CTY ACHTAMM ]

®  OTKPBITHIX AWCKYCCHI, Ha IIPEAI0KEHHbBIC IPENOAABATEIEM TEMBI,

e IIpe3eHTAIMN, IIPEACTABISIEMbIX CTYICHTAMH.

IIpumepHBIi epeueHb TeM sl MPAKTHYECKUX 3aHATHIA npeacTasiieH B Tadmuie 20.

B Teuenue cemecTtpa KaxkIblii CTyA€HT AOJUKEH IIPENCTABUTh IIPENoOAaBaTeNl0 U Ha
BceoOmee oOcyxneHue 1 — 2 mpe3eHTauuy Ha BHIOPAHHYIO UM WIJIM YKA3aHHYIO IMPEroaBaTesieM
TeMy. Kaxxnas nmpeseHTanus JOKHA COAep:kaTh He MeHee 10 crnainos.

Kaxnas mnpencraBieHHas TIIpe3eHTallMsi OLIEHHUBAeTCs IpernojaBaTesieM MCXOnsd U3
CJIEAYIOUINUX KPUTEPUEB!

® COOTBETCTBUS NPEIJIOKEHHON TEME,
® KauecTBAa WUIFOCTPATUBHOTO U IPa)UIeCcKOro MaTepualos;
e TIyOHHBI PACKPBITUS TEMBI,

¢ 3aUHTCPECOBAHHOCTU CTYACHTA MPECACTABIACMOM UM MAaTCPHUAJIC IPE3CHTALUH,



19

® KaueCTBa U3JIOKEHHUs MAaTEPHAIA.
Kpowme Toro, B xone ob1meil TUCKYyCCUU OLIGHUBAETCS yYaCTHE B HEH KaXKIOTO U3 MPUCYTCTBY FOLIUX

CTyI€HTOB.

MeTtoanyeckue yKa3aHusi 1Js1 00y4AOIMUXCS N0 MPOXO0XKAEHHIO JA00PATOPHBIX padoT

B xone BeimonHeHNs nabopaTopHbIX padoT 00yUarOmMiACsa AODKEH YIIyOUTh U 3aKpEnUTh
3HAHUS, IPAKTHYECKUE HABBIKH, OBJIAAETh COBPEMEHHOW METOAMKON M TEXHUKOH HKCIIEPUMEHTa B
COOTBETCTBUM C  KBaJM()HUKALIMOHHON  XapakTEepUCTHKOW  oOywaromerocsi.  BeimonHeHne
JTa0OpPaTOPHBIX Pa0OT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTHYECKON, PaCYeTHO-aHAUTHYECKON
4acTeN U KOHTPOJIbHBIX MEPONPUATHH.

Brimonnenne nmabopaTopHbIX padoT OOYHAIOIMUMCS SIBJISIETCS HEOThEMIIEMOH YacThiO
U3YUYEHHs] JHUCLUIUINHBI, ONpeneilsieMoil y4eOHbIM TIUIAaHOM, W OTHOCHTCS K CPEICTBaM,
00eCIeunBaOIUM pPEIIeHHe CIeIYIOIUX OCHOBHBIX 3371a4 y 00y4aromerocs:

— npuoOpeTeHne HaBbIKOB MCCIIEIOBAHMUS MPOLIECCOB, SIBJICHUN U OOBEKTOB, H3y4aeMbIX B
paMKax TaHHOW IUCLUILTHHBI,

— 3aKpCIuICHUE, pa3BUTHEC W JAC€TaJHU3alusad TCOPETHUICCKUX ?;HaHI/II\/'Ij MOJIYUYCHHBIX Ha

JIEKITUSX,

— MoJIlyueHHe HOBOH MH(OPMALINH 10 N3y4aeMON NUCLUILINHE;

— npuodOpeTeHre HaBbIKOB CAMOCTOSITENIbHOM paboThI € 1a00paTOPHBIM O0OPYIOBAHUEM U
npudbopamu.

3aganue u TpeOOBAHUS K MPOBEAEHHIO JIA00PATOPHBIX padoT
3anaHue gaeTcs B BUIE MaTepHalia Ha JIGKLHUAX, C KOTOPhIM CTyA€HT paboTaer.
Ctpykrypa u popma oTueTa 0 1a00paTopHOii padoTe

Wznoxens Ha caiite 'Y AII (http://guap.ru/guap/standart/obl main.shtml).

TpedoBanus k odopmiIeHHIO 0TUYETA 0 JIadopaTOpHO# padoTe

N3noxkeHbl B METOJUYECKUX YKA3aHUSX K BBITOJIHEHUIO J1ab0paTOpHBIX pador.

MeTtoauueckue yKa3aHusi JJsi O0OY4YAIOIIHXCH MO MPOXOKACHHUIO CAMOCTOSITEJIbHOM
padoThbI

B xozxe BBbIMONHEHHS CAMOCTOATEIBHON paboThl, OOyHAIOIIUICS BBIMONHSET padoTy Mo
3aIaHUI0 U TIPU METOIMYECKOM PYKOBOJCTBE TMpernojaasaressi, HO 0e3 ero HemocpeaCTBEHHOrO

y4acTusl.
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Jns obydvarommxcsi mo 3ao4HON (opme oOyueHus, caMocTosTeabHass padoTa MOXKET
BKJIFOYATh B €051 KOHTPOJIBbHYIO padory.

B mpoliecce BBIMOMHEHUS CaMOCTOSITENbHON padoTel, y ofydaromerocs (opmupyercs
resiecooOpasHoe TUIAaHUPOBaHUE Padovero BpeMEHH, KOTOPOEe MO3BOJSIET UM Pa3BUBATH YMEHHS U
HaBBIKA B YCBOCHUH U CUCTEMATH3aLMU MTPHOOPETaeMbIX 3HAHHH, 00ecreunBaeT BbICOKUH YPOBEHD
yCIEeBAEMOCTH B Neproz 00yUEHHs], TOMOTaeT MOJYYUTh HABBIKH MOBBIIIEHHS MPO(HECCHOHATBHOTO
YPOBHSL.

MetoauueckuMi  MaTepHajiaMH, — HANpPaBSIIOIUMH  CaMOCTOSITENIbHYIO — paboTy
00yHarOIUXCsI SIBJISTFOTCST:

—  y4e0OHO-MeTONNYEeCKHH MaTepHall 1o JUCLUILIHHE,

— METOOUYECKHE YKA3aHUS IO BBIMOJIHEHHIO KOHTPOJIBHBIX PadoT (11t 00yHaroImuxcs 1o
3a04HON (popme oOyueHHs).

ITepeueHp TeM 1151 CAMOCTOATENBHON PabOTHI:
Altera

Microwave Office

System Vue

Maple

AutoCAD

Electronics Workbench (Multisim).
Micro-Cap

Altium Designer

ANSYS

10. FEKO

11. MMANA -GAL

12. Matlab

13. Cadsoft EAGLE

14. Designlab

15. OrCAD

16. Atmel Studio

17. WinAVR

X Lo N D R N~

Metoauyeckue ykazaHusi AJsi 00y4alOIMXCSl MO MPOXO0XKACHUIO MPOMEKYTOUYHOH

aATTeCTAIIMHN
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IIpomesxxyTouHast aTTecTauus 00y YaroImuxcst npeay CMaTpUBAeT OLICHUBAHHE
NPOMEKYTOUHBIX W OKOHYATEJbHBIX pPE3yJIbTaTOB OOydeHHMs no aucimruinHe. OHa BKIIIOYAET B
ceOst:

— D3K3aMeH — (popMa OLIEHKU 3HAHHH, MOJYUYEHHbIX OOYUYArOIIMMCS B MPOIECCe M3YUSHHS
BCEH TUCLMIUIMHBI HJTK €€ YaCTH, HABBIKOB CAMOCTOSITENIbHON padoThl, CTOCOOHOCTH MPUMEHSITh HX
IUI  pelleHHs] TPAKTUYECKUX 3a7ad. JK3aMeH, Kak [PaBWJIO, MPOBOAUTCS B MEPUOL
SK3aMEHAIIMOHHONH CECCHM U 3aBEePLIACTCS AaTTECTAIMOHHON OLICHKOH «OTJIMYHO», «XOPOLIOY,
«y AOBJIETBOPUTENIbHOY, «HEY AOBJIETBOPUTEIBHOY .

— 3auer — 3T0 ($opMa OLEHKU 3HAHUM, MOJYYCHHBIX OOYHYAIOLIMMCS B XOAE H3YUSHHS
y4eOHOH AMCLMIUIMHBL B LEJIOM WJIN MPOMEXKYTOYHas (10 OKOHYAHUHM CEMECTpPa) OLICHKa 3HAHWN
00y4aroIKMCs 1O OTAETBHBIM pasfesiaM JUCLUIUTMHBI C aTTECTALMOHHON OLIEHKON «3a4YTEHO» WU
«HE 32YTECHOY.

— nmuddepeHuupoBaHHbIi  3a4eT — 3TO (opMa OLEHKH 3HAHUH, TIOJYYEHHBIX
00y4aroImuMCsT TIPU M3YYEHUH IUCLUIUIMHBL, MPH BBITOJHEHUH KYPCOBBIX IMPOEKTOB, KYPCOBBIX
padoT, HaAyYHO-MCCIEeNOBATEIbCKUX PA0OT M MPOXOXKACHUU NMPAKTHK C aTTECTAL[MOHHON OLICHKON
OTJIMYHOY, «XOPOLIOY, Y IOBJIETBOPUTEIBHOY, KHEY IOBJIECTBOPUTEIBHOY .

Cuctema OLICHOK NPU NPOBENEHUH NPOMEKYTOUHOW aTTECTALMH OCYLIECTBISIETCS B
coorBercTBUM ¢ TpeboBanmsiMu Ilomokenmit «O TeKymeM KOHTpPOJIE VYCHEBAEMOCTH U
NPOMEXKYTOUHON artrecTanuu cryaeHToB [VAIL ofyuarommuxcss MO MIporpaMMaM  BBICIIETO
obpazoBanus» u «O MOIYJIBHO-PEHTHHTOBON CHUCTEME OIICHKH KauecTBa y4eOHOH padoThl

crynentos B [ YAID.



JIvuct BHECEHUS UIBMEHEHUH B pabouyI0 NporpaMmy JUCHUTLTAHbI

22

Jlarta BHeceHuUs
H3MCHCHHUH U
JTOTIOTHCHUH.

Iloamuce BHECIIETO
H3MCHCHHS

ConeprkaHue U3MCHCHHI U TOTIOTHCHUH

Hara u Ne

MPOTOKOJNIA
3aceAaHus
kadeaprer

Ioamuce
3aB.
kadeapoit




