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HNupopmanuoHHbIe TEXHOJIOTUH

VYpoBeHbs 00pazoBaHus: BhiclIee 00pa3oBaHue - 0aKajgaBpuaT
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1 Jlexuuu 28 28 4acoB
2 Ilpaktuyeckue 3aHIATHA 36 8 44 4acoB
3 KoHTposb caMOCTOSITETEHOM pabOTHI 10 10 4acoB

(KypcoBoii mpoekT / Kypcosasi pabora)
4  Bcero ayaMTOpPHBIX 3aHATHH 64 18 82 4acoB
5 U3 HHUX B UHTEPAKTUBHOU Gopme 14 14 4acoB
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7  Bcero (6e3 sx3aMeHa) 108 36 144 JacoB
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4 1 5 3.E
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1. Heau u 3a1a4m JUCHUTLTAHBI

1.1. lean AUCHUILIHHBI
[lenpl0 W3y4YeHUs JUCHUIUTAHBI SBISETCS U3yYeHHE OOMIMX MPHUHIUIOB MOCTPOCHUS
MaTeMaTUYECKUX MOJIEJe KOMIIOHEHTOB paauodieKTpoHHbIX (POC) M 3neKTpOHHO-BBIYUCIUTEIBHBIX
cpeactB (OBC), KOMIIBIOTEPHOTO MOJICIMPOBAHMS, a TAK)KE OCHOB aBTOMAaTHU3aLMU CXEMOTEXHUUYECKOTO U
KOHCTPYKTOPCKO-TeXHOorudeckoro npoektupoanuss POC u OBC, a Takke OCBOCHUS COBPEMEHHBIX
MPOrPaMMHBIX CPEICTB AJIS UX aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS.

1.2. 3agaum IMCHUIIHHEI
— B pesynbrare n3yueHus JUCHUILIMHBI CTYAEHTHI JOJIKHBI:
—  M3Y4YUTh TEOPETUUYECKUE OCHOBBI IOCTPOEHUS MAaTEMATUUECKUX MOZEIEH IEMEHTOB, Y3JI0B U
onoxos POC u DBC;
—  3HATh OCHOBHBIC METOJIBI H JTOPUTMbI AHATH3A PAIHOAICKTPOHHBIX IeMeil U yCTPOHCTB;
—  HMeTh HaBBIKM PELICHHs 33/1a4 MOJCIHPOBAHUS M KOHCTPYHMPOBAHHS y3710B U 610K0B POC u
OBC ¢ nomo1pI0 COBPEMEHHBIX MaTEMATUUYECKUX MTAKETOB U cnenuanu3upoBaHHbix CAIIP.

B Xoae I/I3y‘-IeHI/IH Hpez[MeTa CTYIIGHTI:I JOOJIDKHBI O3HAKOMHUTBHCA C HpeI[OCTaBJICHHBIM KprOM
JICKIIWH, BBITIOJIHUTh MPAKTHYECKHUE, CAMOCTOSTENbHBIE U KypcoByIO0 paboThl. IIpm sTOoM HeoOxXomammo
MIPOSIBUTH CBOE YMEHHE IOJIb30BATHCS IOTIOIHUTEILHON JTUTEPATYPOH, ITOMCKOM TpeOyemMoi nHpopMaLuu
B oubimmoteke, B cetn MHTEPHET u TBopueckuii moaxom nMpu peiieHny 3aAaHHBIX TEXHUUECKUX 3a7ad.

2. Mecro nucuumiuabl B ctpykrype OIIOII BO

Huctummuaa « Madopmanmonnsie TexHonoruu» (b1.6.11) orHocuTcest k 610Ky 1 (6a30Bast 9acTh).

[IpenmecTByOMUMHA ~ TUCHUTUTMHAMY,  (QOPMUPYIOIIMMU  Ha4yallbHbIC 3HAHUS, SIBISIOTCS
CIIeAyIONNe IUCHUIUIMHBL: Anrebpa, JluckperHas wmaremaruka, [uddepeHnmansHple ypaBHEHUS,
Maremaruka, MeTposorusi, cTaHgapTu3alus U TeXHUYecKue u3MepeHus, CXemMo- M CHCTEMOTEXHHKa
ANIEKTPOHHBIX CpencTB, DU3NYECKHE OCHOBBI MHUKPO- M HAHOIJICKTPOHUKH, YUHWCIEHHBIE METOIBI,
DIEKTPOTEXHUKA U IIEKTPOHHUKA.

[MocnenyromuMu  TUCHMIDIMHAMHU  ABJISIOTCS:  MeToasl  onTUMH3anud, MojaearpoBaHue
TEXHOJIOTUYECKUX MPOIECCOB U MPUOOPOB B MUKPO- U HAHORIEKTPOHUKE, OCHOBBI KOHCTPYHPOBAHUS
ANIEKTPOHHBIX CPEICTB, TEXHOIOTHS MPOU3BOICTBA AIEKTPOHHBIX CPEICTB.

3. TpeOoBaHus K pe3yjbTaTaM 0CBOCHHMS IHCIUIIIHHBI

[Tporecc n3yueHus: TUCIMIUIMHBI HAallpaBJIieH Ha (JOPMUPOBAHKE CIIEAYIOMINX KOMIIETCHIIUH:

—  OIIK-6 criocoOHOCTBIO OCYIIECTBIISATh TIOUCK, XpaHEeHUe, 00padoTKy M aHaIW3 WHPOPMALIUU
U3 pa3IMYHbIX MCTOYHUKOB U 0a3 JaHHBIX, NMPEICTABIATh €€ B TpeOyeMoM (opmare ¢ MCIOIb30BAHUEM
WH(POPMALMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;

— IIK-3 roroBHOCTBIO (OPMHUPOBATh MPE3CHTAIMH, HAYYHO-TEXHUYECKHE OTYETHI IO
pe3ynbTaraM BBIIIOJHEHHOM paboThbl, 0(OpMIIATh pe3ysbTaThl UCCIEIOBaHUI B BUE CTaTeill M OKJIAJ0B
Ha HaYYHO-TEXHUYECKUX KOH(PEPEHIIHSIX.

B pesynbrare u3ydeHus: IUCHMITIIMHBI CTYIEHT J1OJDKEH:

— 3HaTb CHUCTeMbl aBToMaru3upoBaHHoro npoektupoBanus (CAIIP) POC u OBC; Bunbl
obecrnieuenuss CAIIP POC u OBC; texuuueckue cpeactBa CAIIP u ux pa3BuTHe; MareMaTHYeCKHe
MOJIeId  OOBEKTOB MPOEKTHpPOBaHUS (dyeMeHTOB, y310B u OmokoB POC u DBC); wmeroabl
ABTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS KOHCTPYKLUHMNH M TEXHOJIOTMYECKHX IPOIECCOB Pa3IMYHOTO
YPOBHSI MepapXHuM; TEOPETHUECKHE OCHOBBI aBTOMATH3MPOBAHHOTO IMPOEKTUPOBAHUS KOHCTPYKLUH U
TexHojorunyeckux nporeccoB IBC u POC.

— yMeTb IPUMEHATH TUIIOBbIE METOABI M IPOrpaMMHBIE CPEICTBA Ul pPELICHHUs 3a1ay
CXEMOTEXHHUYECKOT0, KOHCTPYKTOPCKOTO M TeXHoJoruueckoro npoexkrupoBanus POC u 9BC;

— BJaJeTb HaBbIKAMHU TIOCTPOCHHUS MAaTEeMaTHUYECKUX MOJETeH 3JIEMEHTOB U OTICIIBHBIX
YCTPOMCTB; pelIeHHs 3a1a4 MoaeaupoBanusa U npoektupoBanusi POC u OBC ¢ momMonipio COBpeMEHHBIX
MaTeMaTU4YECKUX MaKeTOB U crenuanu3upoBaHHbix CAIIP.
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4. O0beM IMCUMIIVIMHBI M BBl Y4e0HOI padoThI
OOm1ast TpyIOEMKOCTh AUCIUIUIMHBI COCTABIAET 5 3aUeTHBIX €IWHUI] U TPEACTaBICHA B TaOIuUIle

4.1.
Tabmuna 4.1 — TpynoeMKoCTh TUCITUTLTAHBI

Bujabl yueOHO# AeATEIbHOCTH Bcero yacos Cemectpr

5 cemecTp 6 cemecTtp

AynuTtopHbIe 3aHATHS (BCETO) 82 64 18
Jlexknun 28 28
[IpakTudeckue 3aHsITUS 44 36 8
KonTpons camocTosTensHON paboThl (KypcoBOi 10 10
MPOEKT / KypcoBasi paboTa)
W3 HuxX B MHTEpaKTUBHOU (opme 14 14
CamocTosTensHas paboTa (Bcero) 62 44 18
[TonroToBka K KOHTPOJBHBIM paboTam 2 2
BrimonHeHne KypcoBoro npoexrta (paboTsr) 18 18
[IpopaboTka JIeKIIMOHHOTO MaTepraia 12 12
[ToaroToBka K MpakTUYECKUM 3aHSATHUAM, CEMUHapaM 30 30
Bcero (0e3 sx3aMeHa) 144 108 36
IToaroroBka u caada dK3aMeHa 36 36
O0uas Tpyn0eMKoOCTb Yac 180 144 36
3auernbie Enununsr TpynoemkocTu 5 4 1

5. Conepxanue IUCHUILIMHBI

5.1. Pa3zaeanl JUCHUILIMHLI M BUALI 3AHATHI
Paznenbl nUCIMIUIMHBI U BUBI 3aHATHN TTPUBEACHBI B TabmuIe S.1.
Tabmuma 5.1 — Pasgens! fUCHUILIMHGL U BUABI 3aHSATHI

Ne Ha3zpanwus pa3neoB IMCUHIIIMHBI Jleknuu Hpakr. CPC Beero (e3 - @opmupyembre
3AHATHA JK3aMeHa) KOMIIeTEeHIINH

1  Bseneuue. ITouarue MM 31eMeHTOB U 6 2 8 OIIK-6
y310B POC u OBC. CAIIP POC
(BBC) paznmnaHOTO YPOBHS.

2 Meroasl popmupoBanust MM POC u 4 4 8 OIIK-6
OBC.

3 MopaenupoBaHue 3JEMEHTOB U Y3JIOB 6 16 12 0 34 OIIK-6,
POC u OBC na makpoypoBHe. IIK-3

4 Jlu”elHbIE U HENMUHEWHBIE MOIEIHU 4 0 2 0 6 OIIK-6, IIK-3
xommnoHeHnToB POC u DBC.

5  ABroMaru3zanusg KOHCTPYKTOPCKOTO 8 20 24 0 52 OIIK-6, TIK-3
MPOEKTUPOBAHMS SIIEMEHTOB U Y3II0B
POC u BDBC.

6  ABTOMAaTH3aIUg CXEMOTEXHUUECKOTO U 0 8 18 0 26 OIIK-6, IIK-3
KOHCTPYKTOPCKOTO MPOESKTHPOBAHUS
POC u BDBC

Hroro 28 44 62 10 144
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5.2. Conep:xkanue pa3aejioB IMCHUILIAHBI (110 JTEeKIIUSIM)
ConeprkaHue pa3esaoB TUCIUILINH (TI0 JICKIIHSIM) IPUBEICHO B Tabnuiie 5.2.
Tabmuma 5.2 - Coneprkanue pas3ieaoB JUCIUILUIAH (IO JICKITUSM)

Ha3Banus pa3zie/ioB

1 Beeaenune. IToustne MM
3NeMEHTOB U y310B POC u
OBC. CAIIP paznuynoro
YpPOBHSI.

2 MeToabl popMHpPOBaHUS
MM P3C u OBC.

3 MonenupoBaHue
31eMeHTOoB U y310B POC u
OBC Ha MakpoypoOBHE.

Coaep:xkanne pa3aeoB TUCHUILTHHBI

5 cemecTp

[Ipenmer qucuummnsl UT. Lens u 3agaun
JUCLUIUIMHBL, CBSI3b C APYTHUMHU TUCUUTUIMHAMMU.
OCHOBBI aBTOMATU3HPOBAHHOTO MMPOCKTUPOBAHUS
CXEM, KOHCTPYKIHUI U TEXHOJIOTHYECKUX
npouecco POC u 9BC.

[IpuaTIMTIEI aBTOMaTH3aNMH TpoeKTHpoBanus POC
u OBC. Ctpykrypa nporecca mpoeKTUPOBaHUSL.
TumoBsie MapIIpyTHl ¥ MPOLICAYPHI
npoektupoBanus. Kmaccudukanms
MaTteMaTuueckux mozaeneit (MM) anemMeHToB U
y310B POC u OBC. TpeboBanus kK MM. YpoBHUH
MozenupoBanus 3nemenToB POC u OBC.

CurcTeMHBIH TOAX0M K aBTOMaTH3alluU
npoektupoBanusa POC u 3BC, npuHuums
noctpoenust CAIIP. Bunsr obecnieuenus CAIIP.
Texuuueckue cpeacrsa CAIIP u nx paszsurue.
Ocuosusle TpeboBanus k CAIIP u cpencrsa ux
peanmmzanuu. Bepudukanus npoekTHBIX peleHui
cpenctBamu CAIIP. [Togxons! k Bepudukarimm
MPOEKTHBIX Mporeayp. ONTUMHU3AIMS TPOESKTHHIX
pewennii cpencramu CAIIP. D¢ dexTuBHOCTD
npumeHeHust CAIIP.

Htoro

OO6mue MeTopl (POPMUPOBAHHS CUCTEMBI
ypasaenuit MM POC. [IpeacraBienne CTpyKTypHI
3NIeKTPUUECKOi 1ienH B Buje rpada. OCHOBHBIE
MoJIOKeHHs Teopuu rpados. Matpuna
WHIUACHIIUH. MaTpuIbl TIIaBHBIX KOHTYPOB H
[JIaBHBIX ceueHUl. OyHIaMeHTaIbHbIE
COOTHOIIIEHUS MEXY MaTpULlaMH ITIaBHBIX
ceueHui u KOHTypoB. [lomydeHne TomoIornIecKux
YpaBHEHHWH IeTH Ha OCHOBE MaTPHIIHI TJIaBHBIX
KOHTYpOB U ceueHuil. [Ipsimbie METOIbI
¢dhopmupoBanust MM y3no u 61mokoB POC nu OBC

Utoro

[NonsTe $a3zoBbIX IepeMeHHBIX. KOMIIOHEHTHBIE U
TOTIOJIOTMYECKHUE ypaBHEHUS. Mozenu IpoCThIX
3JIEMEHTOB M HCTOYHHUKOB 3Hepruu. CocTaBieHNe
nonHOo MM POC (OBC). AnropuT™Msl 1 METOBI
aganusa POC B yactoTHO# oOnactu. OOt
anroput™ opmupoBanus nmosHoit MM POC
(BBCO).

AHanm3 CTaTHYECKUX PEKUMOB pabOTHI y37I0B
POC. ®opmupoBaHre HETUHEHUHBIX
Maremarnueckux mozeneid POC na 6a3ze o0munx
MeTon0B. OCOOEHHOCTH CXOANMOCTH METOI0B
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peleHNs] HeTMHEHHBIX alre0pandecKux
YpaBHEHHH NIPH pacyeTe TUOAHO-TPAH3UCTOPHBIX
CXEM.

OcHoBHBI€ nonokeHus Moaenuposanus POC Bo 2
BpeMEHHOH oOnacti. @OopMUpPOBaHUE CUCTEMBI

ypaBaeHuit MM POC Ha ocHOBE TaOIMYIHOTO U

Y3JI0BOTO METOOB. AHAIU3 MEPEXOTHBIX

nporeccoB. Meton nepeMeHHbIX cocTostHus. Pacuer
MEPEXOAHBIX MPOLIECCOB B IMHEHHBIX

NEKTPUUECKUX IIeTIAX Ha OCHOBE OOIIMX METO/0B
pewenus aug. ypaBHECHHH.

Uroro 6
4 JIuneiinple U HenuHelHble JIMHEHHBIE U HETMHEWHBIE MOAEIN 2 OIIK-6
Mozenu komrnoHeHToB POC  moiynpoBOIHMKOBOTO JHOA, OUIIOISPHOTO U
u OBC. MI0JIEBOTO TPAH3UCTOPOB, MAKPOMOIEIH

WHTETPATBHBIX CXeM. AJNTOPUTMBI TIOCTPOSHUS

SKBUBAJICHTHOU cxeMbl POC.

Mopenu nudpOoBBIX AIIEMEHTOB U YCTPOICTB. 2

[TocTpoenne mudpo-aHATOTOBEIX HHTEPGEHCOB

Jutst MoaenupoBanust dnemenToB LY u OBC.

HUroro 4
5 ABTOoMaTH3aIusa MaremaTHdeCKHe METOABI M MOJICITH B 8 OIIK-6, TIK-3
KOHCTPYKTOPCKOT'O KOHCTPYKTOPCKOM M T€XHOJIOTHYECKOM
MpoeKTUpoBaHus meMeHToB npoekTupoBanny IBC (POC) ¢ mpuMeneHnem
u y310B POC u OBC. CAIIP. AnropuTMBI 1 MOZICTTH KOMITIOHOBKH Y3JIOB

u 6110xk0B POC u DBC. ANroput™bl 1 MOJEIIN

pasmenenust monyineit POC u 9BC B MOHTa:KHOM

MPOCTPAHCTBE. AINITOPUTMBI U MOAEITH

TpaccupoBkH coeannenuit monyneit POC u 9BC.

HUroro 8
Hroro 3a cemecTp 28
Hroro 28

5.3. Pa3neJsibl AMCHMILIMHBI M MEKIMCUUILNINHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (MPeAblTyIIUMH)
H o0ecrieynBaeMbIMU (MOCJIeIYHIIHUMH) TUCHUILINHAMHA
Paznenpl TUCIUIUIMHBI U MEXIUCIUIUITMHAPHBIC CBSI3U ¢ 00eCTeUMBAIONIUME (TIPEABIIYIIUMHU) U
obecrnieunBaeMbIMHU (TTOCICAYIOMUMHA ) JUCITUTIITIMHAMU TIPEICTaB-JICHbI B TabmuIe 5.3.
Tabnuua 5.3 - Pa3nensl AUCHUTUTHHBI M MeKIUCIUILTUHAPHBIC CBSI3U

Ne pa3aejoB JaHHOMI AUCHUILIIUHDBI, 1JIf KOTOPbIX He00X0uMOo

No HauMeHoBaHHe AHCHMILIHH U3ydeHne 00ecneunBaAKINNX U 00ecedYnBaeMbIX THCIIMILIHH

1 2 3 4 5 6
[IpeamecTByroNEe AUCHUIIINHEL

1 Anrebpa + +

2 JluckpeTHas MaTeMaTHKa + +

3  JIuddepeHnmansabie ypaBHEHUsI + + +

4  Maremaruka + + + + + +

5  Merponorus, CTaHAapTU3aLUS U +

TCXHUYCCKUEC U3MCPCHUA
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6 CxeMo- ¥ CHCTEMOTEXHUKA OJICKTPOHHBIX

+ + + +
CpPEeZICTB
7  ®Du3nyecKue OCHOBBI MUKPO- U . .
HAHOAIEKTPOHUKU
8  YucieHHbIE METOIBI +
9  DJeKTpOTEXHMKA U DIEKTPOHHUKA + +
[ocnenyromuiye AUCIUIINHBL
1  MeTtoapl ONITUMHU3ALAN + + + + + +
2  MogaenupoBaHie TEXHOJIOTHIECKUX
TIPOIIECCOB U MTPHOOPOB B MUKPO- U + +
HAHOBJICKTPOHUKE
3 OcHOBBI KOHCTPYHPOBAHUS IEKTPOHHBIX L N
CPEICTB
4 TexHOJOTHs NPOU3BOICTBA MIEKTPOHHBIX L 4

CpCacTB

5.4. CooTBeTCcTBHE KOMIETEHIN A, (JOPMUPYEMBIX MPH U3YYEeHUHU TUCHHUIJIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIMHBI, U BUAOB 3aHATHIM
MPEACTaBICHO B Tabnuie 5.4

Tabnmuma 5. 4 — CooTBeTCTBHE KOMIETEHIMH W BUAOB 3aHATHH, (OPMUPYEMBIX NpU H3YUECHUHU
JHACHUTUINHBI
KoMmereH Buaer 3anaTuii
D opMbI KOHTPOJIA
M Jexuun IIpakTuka KCP CPC
OIIK-6 + + + + Kontponpnas pabora, Ix3amen, Koncnekr
CaMOIIOArOTOBKY, KOMIIOHEHT CBOEBPEMEHHOCTH,
BricTynuienue (nokiam) Ha 3aHATHH,
Pacuernas pabora, OT4er o KypcoBoii padore,
3ammTa KypcoBBIX TIPOEKTOB (pador),
Pegepar, Oryer no npaxtuke
[IK-3 + + + + KonTponsHas pabota, Jx3amen, Koncrekr

CaMOIIOArOTOBKHY, KOMIIOHEHT CBOEBPEMEHHOCTH,
BricTynuienue (nokiiam) Ha 3aHATHH,

Pacuernas pabora, OT4er mo KypcoBoii padore,
3amuTa KypCcoOBBIX IPOEKTOB (padoT),

Pedepar, Otuer no mpakTuke

6. UHTepakTUBHBbIE METOABI M (POPMBI OPraHU3ANNU 00yUEHUsI
TexHONMOTMM MHTEPAKTUBHOTO OOy4YCHHS TPHU Pa3HBIX (GopMax 3aHATHH B yYacax NPHUBEICHBI B
Tabuuie 6.1
Tabmuia 6.1 — TexHOJIOTHHM UHTEPAKTHBHOTO 00YYCHHUS TIPU Pa3HbIX (OpMax 3aHIATUH B yacax

HNuTtepakTuBHbIe IpakTHYecKkue  HMHTepakTHUBHBbIE

Metoabl Bcero
3aHATHS JIEKI[UH
5 cemecTp

BeIcTymiieHne CTyzneHTa B poiau 2 2
00y4aroiero

ITouckoBeIit METOT 8 8
PaGoTa B KOMaH e 4 4
Uroro 3a cemectp: 8 6 14
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6 cemectp
Uroro 3a cemectp: 0 0 0
Hroro 8 6 14

Jns popmuposanus komnereniuii OIIK-6 u I1K-3 ucnons3yrorcs crieayromme GopMbl U METOIbI
MHTEPAKTUBHOTO OOYyUYEHMS:

1. JIeKIMOHHbIE 3aHATHS MPOBOIATCS C HCIOJb30BAaHHMEM MYJIBTUMEIUHHON MpPE3eHTAlUH H, 110
BO3MOYKHOCTH, UHTEPAKTUBHON JOCKH;

2. 3axmrouMTeNnbHas JEKIHs MPOBOAUTCS B (hOpME JIEKIHMU C BBICTYIJICHHEM CTYACHTOB B POJIU
oOyyaroniero, Ha KOTOPOH OTAENbHBbIE TIPyNIbl CTYIEHTOB BBICTYNAIOT C HEOOJBIIMMM JOKJIaJaMu-
pedeparamu (¢ mpe3eHTanMed) IO 3apaHee IOJATOTOBICHHBIM TeMmaM (TepeyeHb TeM  JJis
CaMOCTOSITEJIBHOTO HM3YyY€HHs M OOCYKIEHHS MpeNOCTaBIsIeTCsl CTyJleHTaM Ha mepBoi jekuuu). Ilo
OKOHYaHMM BBICTYIUJICHHUS MPOBOAUTCS OOCYXKIEHHE TPEACTaBIEHHOIO Marepuana (MeTOAMYECKue
pEeKOMEHJAalMU 10 NPOBEACHUIO JAaHHOM JIeKIMM TMpeacraBieHsl B 1.14.2 Hacrosmed paboueit
MIPOTPAMMBI).

3. B xozxe paboter Hag KP cTymeHTB JOIKHBI BBITOJHUTH CAMOCTOSATENBHBIA MOUCK WH(POPMALIUU
[0 TIPEJUIOKEHHON TeMaTHKe, KOTOpbIH odopmiisieTcss B BUJE OTAENbHBIX PA3/eloB B MOSCHUTEIbHOMN
3anucke k KP. Ha aymuropubix 3anstusx (koHcynprauusx no KP) mamOonee nHTepecHBbIE pe3ysbTaThl
00CyKJIal0TCsl B IPYTIIIE BMECTE C MIPETOIaBaTEIIEM.

4. B TeueHwe cemecTpa CTYAEHTHl CaMOCTOSITEIBHO H3y4daloT OTAEIbHbIE TeMbl. B wuTore
MOJIyYeHHBIM Matepuasl odopmisieTcs B Buae pedepara. Haumbonee wuHTEepecHble pedepars
MIPECTABIISIIOTCS B BUAE JOKIAJI0B (C IPE3EHTAIMEN ) HA 3aKIIIOUUTEIbHON JIEKIIUN

7. JlabopaTopHBbI NPAKTUKYM
He mpenycmorpeno PYII

8. IIpakTHYeckue 3aHATUA
ConeprkaHre IpaKTHIECKUX padoT mpHUBeeHO B TadmuIe 8.1.
Tabmumna 8. 1 — CozmeprkaHue MPaKTUYECKUX paboOT

Tpynoem
. ®opmMupyembie
Ha3Banus pasaesnon Copep:xanne NPpaKTHYeCKUX 3aHATHI KOCTb,
KOMIIeTeHUH
qac.
5 cemecTp

Wzyuenne npuHIMTIOB pabOTHI B Cpefie MaKeTa 4 OIIK-6, I1K-3
3 MoznenupoBaHue JIEMEHTOB U CXEMOTEXHUYECKOT'O MOJICIIUPOBAHUS
y31moB POC u OBC na makpoypoBHe. Micro-Cap

. . MogenupoBaHue paguO3TEKTPOHHOTO 4

4 JluneiiHble U HETMHEHHbBIE MOJCIIH . .

ycTporicTBa ¢ nomouibio Micro-Cap
xomnoHeHToB POC u OBC.

Pacuer u MozmenrpoBaHNue yCUIUTEIHHOTO 8

KackaJia Ha OUTIONAPHOM TPaH3UCTOPE

Hroro 16
5 ABromaruzanus Maremarnueckne MOJENN KOHCTPYKIUHN y3I0B 4 OIIK-6, TIK-3
KOHCTPYKTOPCKOTO TipoekTupoBanusi U 6mokoB POC nu OBC
aneMmeHnToB U y310B POC u OBC. .

Pa3mernienre KOHCTPYKTUBHBIX Moxayieir POC

ANTOPUTMBI M MOJIENTH TPACCUPOBKH

coequHeHni moayneit OBC

PazpaboTtka nedatasix mwiat y3imoB POC u OBC 8

¢ nomoursio CAIIP

HUroro 20
Hroro 3a cemecTp 36
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6 cemectp

ABTOMAaTH3aIHAA CXEMOTEXHUUECKOTO M\MJIU 8 OIIK-6, IIK-3
KOHCTPYKTOPCKOTO ITPOCKTHUPOBAHUS y3JI0B U

6moxoB POC (OBC) ¢ momompio CAIIP.

6 ABToMaru3aLus
CXEMOTEXHUYECKOTO U
KOHCTPYKTOPCKOTO MPOESKTUPOBAHUS

P2C u OBC BrimonHenne KypcoBoi paOOTHI.

Hroro 8
Hroro 3a cemectp 8
HToro 44

9. CamocrosiTesibHasA padoTa
Lenbio caMOCTOATENBHOM PabOTHI ABISIETCS YIIIYOJCHHOE M3yuYeHHE TEOPETUYECKOTO0 MarepHara,
CaMOIIOJITOTOBKA K BBITIOJIHEHHUIO KOHTPOJIBHBIX U MPAKTUYECKUX PAOOT, BBITOJHEHUE KypCOBOW pabOTHI.
3amauu, BHIHOCUMBIE Ha CAMOCTOSTENIbHYIO padoTy:
—  CaMONOATOTOBKA K JICKIIMOHHBIM 3aHATHUSM, KOHTPOJIBHBIM U JIAOOPATOPHBIM paboTam;
—  H3y4YCHHE AOTOJIHUTEIHHOTO TEOPETHYECKOTO Marepualia, BBIXOMAIIErO 3a Mpeelibl JEKIIMOHHOTO
Kypca, Harmucanue pedepara u moaroToBka JIokiaaaa (Mpe3eHTalu ) 1o 3alaHHOH TeMaTHKe;
—  CaMOCTOSITENIbHOE H3yYeHHE AalTOPUTMOB M METOJOB CXEMOTEXHHUYECKOTO W KOHCTPYKTOPCKOTO
npoektupoBanusa POC;
—  BBINOJTHEHUE U TIOTOTOBKA K 3aIIUTE KYPCOBOM pabOTHI, MOJATOTOBKA K SK3aMEHY.
Bunsl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIETEHIIUH TPEACTABICHBI B
tabnuue 9.1.
Tabnuma 9.1 - Buabl caMOCTOSTEIbHOM paboThI, TPYAOEMKOCTh ¥ (POpPMUpPYEMbIe KOMIIETCHLIUU

. Tpynoem
Buasl camocTosiTe IbHOM Pyl dopmupyembie DopMbI
Ha3Banus pa3nenon KOCTb,
padoThI qac KOMIIEeTeHIINH KOHTPOJIsI
5 cemecTp
1 Beenenue. Ilonsatue [TpopaboTka JEKIMOHHOTO 2 OIIK-6 Koncnekr
MM »sneMeHTOB U y3JI0B  MaTepuala CaMOIIOJITOTOBKH,
POC u OBC. CAIIP Vitoro D) OK3amMeH
Pa3IUYHOIO YPOBHSL.
2 Metonast ¢popmupoBanusi [IpopaboTka JIEKIIMOHHOTO 2 OIIK-6 Koncnekr
MM POC u ODBC. Marepualia CaMOIIOATOTOBKH,
IToaroroBska k 2 KO(I;TP OHSI’HM
KOHTPOJIBHBIM paboTam papoTa, JK3aMeH
HToro 4
3 MogenupoBaHue IToarorosxka k 8 OIIK-6, TIK-3 3ammuTa oT4eTa,
AJIEMEHTOB U y3710B POC 1 NpakTU4eCKUM 3aHATUSAM, KommoneHt
OBC Ha MakpoypoBHE. CeMHHapaM CBOEBPEMEHHOCTH,
[TpopaboTKa JEKIIMOHHOTO 4 Korcrexr
MOTIOJITOTOBKH
marepuana CaMOTIOATOTO i
Ortuer no
Hroro 12 IIPaKTUKE,
PacueTHas pabora,
OK3amMeH
4 JIuneiHsle n [TpopaboTKa JEKIIMOHHOTO 1 OIIK-6, I1K-3 BeicTyruienue
HEeJMHEWHbIE MOJIETN MaTepuaia (toxnan) Ha
koMnoHeHToB POC u TpopaGoTKa TeKIHOHHOTO 1 3aHATHH,
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OBC. Marepuaia KomnoneHt
Vitoro D) CBOEBPEMEHHOCTH,
Koncnekr
CaMOIIOJITOTOBKH,
Pedepat, Dx3amen
5 ABromaruzanus [ToaroroBka k 4 OIIK-6, TTK-3 BricTymiienune
KOHCTPYKTOPCKOTO MPAKTHYECKUM 3aHITHSIM, (moxmnan) Ha
MIPOCKTUPOBAHUS CeMHHapaM 3aHATUH, 3alUTa
33J'I]§1(\j/[eHTOB u y310B POC n TToAroToBKa K 4 ;)(quTa,
: MPaKTUYECKUM 3aHATHSIM, OMITOHCHT
CeMHHapam CBOEBPEMEHHOCTH,
Koncnekr
Iozroroska k 4 CaMOIIOJIrOTOBKH,
MPAKTUYECKUM 3aHITHSIM, OTueT 110
IToaroroBka K 10 Pedepar, Ox3amen
MPAKTHYECKUM 3aHITHSIM,
ceMUHapam
[TpopaboTka IeKIMOHHOTO 2
MaTepuaia
Hroro 24
Hroro 3a cemectp 44
[ToaroToBka Kk sK3aMeHy 36 DK3aMeH
6 cemecTp
6 ABTOoMaruzanus BrinonHnenune KypcoBoro 18 OIIK-6, I11K-3 3ammTa KypCcoBBbIX
CXEMOTEXHHYECKOTO U npoekTa (padoThl) POEKTOB (pabdoT),
KOHCTPYKTOPCKOTO Hroro 18 Ortuer no
npoektupoBanus POC u KypcoBOii pabote
9BC
Hroro 3a cemecTp 18
Hroro 98

3. MeTtonanl pasMeIICHUs OJIOKOB B MOHTaKHOM MMPOCTPaHCTBC

9.1. TeMbI KOHTPOJIBHBIX PadoT
1. Meroas! popmuposanuss MM y3noB u 610koB POC u 9BC Ha 0CHOBE TOMOIOTMYECKUX MATPHULL.
2. Ilpsmbie metoasl moctpoenus MM y3noB u 6mokoB POC (DBC)

TeMbl AUCHUIJIMHBI, BBIHOCUMBIEC 1JIl CAMOCTOATECJIbHOI0 U3YUYCHHUS.

Ha camocTtosTensHy10 TpopaboTKy TEOPETHUECKOTO MaTepraia BHIHOCSITCS CICAYIOIINE TEMBbI:
— Mognenu komnonenTtoB POC (9BC);

— MonenupoBaHue 3JIEMEHTOB PaANO3IEKTPOHHBIX YCTPOMCTB Ha MHUKPOYpOBHE. MaTeMaTH4eCKOe
MOJICTTHPOBAHHE AMEKTPOJTUHAMUYECKIX 00BEKTOB;

— Cnenuanu3upoBaHHBIE MPOTPAMMBI JUIS aHAJIKM3a AIEKTPOHHBIX M IMUGPOBBIX ycTpoitcTB. O630p
WX OCHOBHBIX BO3MOKHOCTEH.

CornacoeaHa Ha noptane Ne 5011



11

TeMbl TUCHUNIMHBI, BBIHOCHMBIE /115l MOATOTOBKH K JIEKIMHU, HA KOTOPOH CTYIeHThI BBICTYNAKOT B
poJiu o0y4yarouiero:

1. JluHeitHbIe U HETUHEWHBIE MOJEIN KOMIOHEHTOB PAIUOICKTPOHHBIX YCTPOUCTB.
2. Cneuuanu3upoBaHHBIE MPOTPAMMBbI JUISl aHAIU3a AIEKTPOHHBIX M IUPPOBBIX ycTpoicTB. O030p HX
OCHOBHBIX BO3MOXHOCTEH.

10. KypcoBas pabora
ConepxaHne KypcoBOH paOOTHI (IIpOeKTa), TPYIOEMKOCTh H (OPMHUPYEMbIE KOMIIETECHIHH
npencrtasieHsl B Tabnuie 10.1.
Tabmuma 10.1 — Conepkanue KypcoBOM paboOThl (MPOEKTa), TPYAOEMKOCTb H  (OpMHUPYEMbIE
KOMITETEHITUHI

Tpynoem DopMupyemblie

Conep:xanne KypcoBoii padoTsI
KOCTb, 4ac. KOMIICTCHIIUH

6 cemecTp

N3y4enue npoueccoB MOAECIUPOBAHUS PA3IMUHBIX MIEKTPOHHBIX YCTPOMUCTB C 10 OIIK-6, I1K-3
WCIOJIh30BAHUEM CIICIIMATN3UPOBAHHBIX MAKETOB POTpaMMm; pa3paboTka

MaTeMaTHYeCKUX Mojesei anemeHToB U y31no0B POC (OBC) mns

aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS; YIIIyOJICHHOE U3YUYECHUE METOIOB U

aJrOpUTMOB, pa3paboTKa MPOrPaMMHBIX MOAYJICH [T MOJICIUPOBAHUS U

MapaMeTpUUIECKON ONITUMHU3AIUH SIEKTPOHHBIX YCTPOUCTB.

B xone BoinonHenus u 3amuThl KP cTyeHThl JOMKHBI HAyYUTHCA

CaMOCTOSTEILHO PabOTaTh ¢ UCTOYHUKAMHU HH(POPMALIUHU, 0DOPMIIATH HayYHO-

TEXHUYECKYIO IOKYMEHTAIIHNIO, TPECTABISATh U 3alUIIAaTh IPUHSITHIE

TEXHUYCCKUE PEIICHUS.

HToro 3a cemectp 10

10.1 TembI KypcoBBIX padoT

[IpuMepHas TeMaTka KypcoBBIX PabOT (MPOEKTOB):

1) AHanu3 paboThbl MEKTPOHHOTO YCHIIUTENSI Ha OUIIONSPHBIX TPAH3UCTOPAX C MCIIOIb30BAHUEM
nporpammbl Micro-CAP;

2) Pacuer 1 MozenupoBaHrEe aKTUBHOTO (DUITBTPA HA ONEPANMOHHBIX YCUIIUTEIX;

3) MogemupoBanue ycunurens CBY awmanazona ¢ ucnomb3oBaHueM mporpammbl AWR
Microwave Office;

4) Pa3pabotka neuarnoii miarel ycrurenss HY B cpene CAIIP Accel EDA;

5) IlpoextupoBanue U MozaearpoBanue nudposoro aBromara ¢ npumeHeaneM VERILOG HDL.

OpHEeHTHPOBOYHO BpeMs BBIIIOJHEHHUS KypcoBOil palOoThl coctaBisier 36 yac., BKIodas 18 wyacos
aynutopHbIX (8 mpakrtuka + 10 xonTponas CPC) u 18 yacoB camocTosTenbHBIX 3aHATHH. Pacnpenenenue

BPEMEHHU TI0 THIIaM paboTHI peicTaBieHs! B Tabmue 10.2.

Tabmuual0.2 — IlpumepHoe pacnipeiesieHue BpeMEHHU Ha BBIITOJHEHUE KYypCOBON pabOThI

Kou-Bo yacoB
Ne HanMeHoBaHue padoThI

aysu. CaMoCT.
1. | Beibop temsl KP, pa3pabotka u yrepxaenue T3. 2 2
2. | O630p mpenMeTHOI 00JIaCTH U BEIOOP METO/Ia PEIICHHUS MTOCTABICHHOM 3a/1a4H 2 2
3 Pazpabotka (onucanue) aaroputMa Wik METoJa PEeLIeHHs, MaTeMaTHIeCKUX 5 )

" | Mozenei, ucronp3yeMbix B KP

4. | Peanuzanus anroputMa \ MOEIHpPOBaHHE YCTPOMCTBA 4 4
5. | TectupoBaHue \ YUCICHHBIN YKCIICPUMEHT, aHAJIN3 MOJTYYCHHBIX PE3yJIbTaTOB 4 2
6. | Odopmnenue oryera k KP 4
7. | 3ammura KP 4 2
Bcero yacos 18 18
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OcHoBHBIE TpeOOBaHMA U METOAMYECKUE YyKa3aHHs MO BBINOJHEHMIO, TOATOTOBKE, O(QOPMIICHHIO U

3aIUTe KYPCOBOM pabOTHI MPEICTABICHBI B YUeOHO-METOIUYECKOM TTOCOOUH:

1. Yepxamun M.B. Mozenu u MeTopl aHATN3a MPOEKTHBIX PEIIeHU: yueOHO-MeToquuecKoe mocooue
(actpb 2), — Tomck: TYCVYP, - 2016. -137c. (ctp.127-150) [Dnexrponnsiii pecypc]. URL:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=255

2. Kuranosa E.®., Uepkamun M.B. HpopManimoHHbIE TEXHOJIOTHH MPOSKTUPOBAHUS AIEKTPOHHBIX
cpeacTB: yuebHo-MeToandeckoe nocodue. — Tomck: TYCVYP, 2012, — 158 c. (ctp.118-150),
[DnexTponnsriii pecypc]. URL: http://www.kcup.tusur.ru/index.php?module=mod_methodic&
command= view&id=190

11. PeiliTuHIrOBas cucremMa AJISl OIEHKH yCIIEBACMOCTHU CTYACHTOB

11.1. banjabHble OLEHKH JJIS 3J1eMEHTOB KOHTPOJISI
Tabmuua 11.1 — banbHble OIIEHKH 17151 3JIEMEHTOB KOHTPOJIS

. N MakcumMaJIbHbIH
" MaxkcuMaJIbHBIH MaxkcuMaJIbHBIH
DJieMeHThl y4eOHOoil 0aJ1 32 mepuoj Bcero 3a
0aJs1 Ha 1-y10 KT ¢ 0aJu1 32 Iepuo
AesiTeJIbHOCTH mexay 2KT u na ceMecTp
Hayajia cemectpa  Mexay 1KT u 2KT
KOHell ceMecTpa
5 ceMecTp
KontponbHas padora 10 10 20
OT4YeT no npaKTUKe 8 16 16 40
Pedepar 10 10
HToro makcuMyMm 3a nepuox 8 26 36 70
DK3aMeH 30
Hapacratommm ntorom 8 34 70 100
6 cemectp

3ammra KypcoBBIX IIPOEKTOB 30 30
(pabor)

Komnonent 10 10 10 30
CBOEBPEMEHHOCTH

OT4er 1o KypcoBoit pabore 40 40
Utoro makcumyM 3a nepuom 10 10 80 100
Hapacratomyum urorom 10 20 100 100

11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUYKH Mpe/ICTaBIeH B Tabmume 11.2.
Tabmuua 11. 2 — IlepecueT 0aioB B OLIEHKH 3a KOHTPOJIbHBIE TOUKU

Bajibl Ha 1aTy KOHTPOJIBLHOI TOYKH Ounenka
>90% ot MakcUMabHON CyMMBI OaiioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOW CyMMEbI OayutoB Ha aaty KT 4
Ot 60% 1o 69% oT MakcuMalbHOW cyMMEI OatoB Ha aaty KT 3
< 60% ot MakcuManbHOU CyMMBI 6aiioB Ha naty KT 2
11.3. Ilepecyer cymMMbI 02/1J10B B TPAAUIIHOHHYIO M MEKAYHAPOIHYIO OLICHKY

Ilepecuer cymmbl 0ayioB B TPAJULMOHHYIO U MEXIyHAPOIAHYIO OLIEHKY MpEeACTaBieH B Talnuie
11.3.
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Tabmuma 11. 3 — [IepecueT cyMMbl OJTOB B TPAAUIIMOHHYIO M MEKTyHAPOAHYIO OLICHKY

Ounenka (I'OC) YUYHTBIBACT YCHEILIHO CAAHHBIN
IK3aMeH
5 (OTAM4YHO) (3a4TEHO) 90 - 100
85-89
4 (xoporio) (3a4TeHO) 75 - 84
70 -74
65 - 69
3 (yIOBIIETBOPHUTENHHO) (3aUTEHO) 60 - 64

2 (HEeyIOBIETBOPHUTEIHHO) (HE
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecnieyeHne TUCHUIINHBI

12.1. OcHoBHas JaUTEpaTypa

1. Yepkamun M.B., ’Kuranoa E.®. llndopmaiiioHHbIe TEXHOJIOTHH TPOSKTUPOBAHUS SIEKTPOHHBIX
cpencTB (4acTh 1): yaeObHOE mocoowue. 2-¢ uznan. nepepad. — Tomck: TYCVYP, 2012, — 292 c.,
[OnexrponHsIii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=188

2. Kuranosa E.®@., Yepkamua M.B. NndopmaiinoHHbie TEXHOIOTHH MPOSKTUPOBAHUS SJIEKTPOHHBIX
CpencTB (4acTh 2): yuebHoe nmocobue. 2-¢ uznan. nmepepad. — Tomck: TYCYP, 2012, — 131 c.,
[OnexrponHsIii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=189

12.2. lonoiHUTEeIbHAS JTATEPATYpPa

3. UYepkamun M.B., Kuranosa E.®. lndopmaiimoHHble TEXHOJIOTHH TPOSKTUPOBAHUS SIEKTPOHHBIX
cpenctB (dacTh 1): yaebHoe nocoodue. — Tomck: uzn-so HTJI, 2007, — 292 ¢ (Hanuune B OMOIHOTEKE
TYCVYP - 32 5k3.)

4. Kurajosa E.®., Yepkamun M.B. HpopMaIiioHHbIE TEXHOIOTHH MPOESKTUPOBAHUS IIEKTPOHHBIX
cpencT (uacTh 2): yuebHoe nocobue. — Tomck: uza-so HTJI, 2007, — 131 ¢ . (manuuue B Oubnuoreke
TYCYP - 35 3k3.)

5. YaBka I'I., Auekcees O.B., TonoBkoB A.A. m ap. ABrOoMarusauus NPOEKTUPOBAHUSA
PaMOAIEKTPOHHBIX CPEACTB. YUEOHUK JJIsi TeXHHUYECKHX BY30B / mop pen. O.B. AnekceeBa. — M.:
Bericmras mikona, 2000. — 480 c. (manuuue B Oubnuoreke TYCVYP - 87 3k3.)

6. Keon JI. OrCAD PSpice. Co3znanue anexrpuueckux meneit. — M.: «JIMK IIpeccy, 2009. — 628 c.
(ISBN 5-9706-0009-1) [9nexTponnsiii pecypc]. URL:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=877

12.3. Y4eOHO-MeTOAMYECKOE TOCOOHE U POrPaAaMMHOe o0ecriedeHne

7. Kuranosa E.®@., Uepkamun M.B. HdopmaIimoHHbIe TEXHOJIOTHH TPOSKTUPOBAHUS SIEKTPOHHBIX
cpenctB: yueoHo-MeTonuueckoe nocodue. — Tomck: TYCVYP, 2012, — 158 c., [OnexTpoHHbIN pecypc].
URL: http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=190
(mpaxTudeckas padora ctp. 13-117, kypcosas padora ctp.118-150)

8. Uepkammun M.B. Monenu u MeToAbl aHaJIW3a MPOECKTHBIX PEIICHUN: yueOHO-METOANYECKOe mocodure
(dactb 1), — Tomck: TYCVYP, - 2012. -88 c. [Dnexrponnsiii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=182
(camocrosaTenbHas padora cTp.80-88)

9. UYepkamun M.B. Monenu 1 MeTO/Ib aHATH3a MPOESKTHBIX PEHICHUI: y4eOHO-METOIMYeCcKoe mocooue
(gactp 2), — Tomck: TYCVYP, - 2016. -137c. [Onexrponnsrii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=255
(mpakTuueckas padora ctp. 73-117, xkypcosast padora ctp.127-150)

12.4. ba3pl JaHHBIX, HHPOPMALMOHHO CIIPABOYHbIC U MOUCKOBbIE CHCTEMBI

10. TTouckoBble cuctemsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru

11. Dnekrponnas 6a3a qaHHBIX yaeOHO-MeToqUIecKuX pa3zpadorok kad. KCVYIIL:
http:/new.kcup.tusur.ru/library

12. JlocTym K 3IIEKTPOHHBIM pecypcaM Ha HayqHO-00pa30BaTeIbHOM TOpTajie YHUBEPCHTETA!
http://edu.tusur.ru/

13. JlocTyI K 2JIEKTPOHHOMY Kartajory Oubianoreku yauBepcuteTa: http://lib.tusur.ru

14. ba3a u I'enepatop Ob6pa3zoBarenbHbix PecypcoB MI'TY um. H.D.baymana http://bigor.bmstu.ru/

13. MarepuanbHO-TeXHHYeCKOe o0ecreyeHne JUCHUILIHHbI
1. Kommnbrotepsr: 12 mt. Duron 800 MHz, 128 Mb RAM, HDD 40 Gb u 9 mT. Athlon 3500 MHz, 512Mb
RAM, HDD 40 Gb. (ayzn. 323 u 321 ®3T)
2. NaTepakTuBHas qocka u mpoektop (aya. 321 ®OT).
3. Tlporpamma cxeMoTeXHHUYECKOTO0 MozaenupoBaHus Micro-Cap (cTymeHuYeckas IeMo-Bepcusi). (cait
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paspabotuuka http://www.spectrum-soft.com/index.shtm)
4. TlporpamMMa JuIs MHXXEHEpHBIX UM MaTeMaTHueckux pacderoB Scilab (caiit paspaboTumka
http://www.scilab.org/)

14. ®oH/ OLIEHOYHBIX CPEICTB
@DOH/| OLIEHOYHBIX CPEICTB MPUBEIEH B IPUIIOKEHHUH 1.

15. MeTonnueckue peKOMEHIAIUM M0 OPraHU3AIMN U3yYeHU s U CIUTITHHbBI
MeTonuueckne pEKOMEHJAIMM TI0 OpraHu3aluyd H3Y4YCHHsS JUCLUUIUIMHBI 0a3upyroTcs Ha
METOJIUKaX, MpeACcTaBIeHHBIX B [lonokeHN 0 MeTo/Iax MHTEPAaKTUBHOTO 00yueHus cTyeHToB mo ®I'OC
B TEXHUYECKOM yYHMBepcuTeTe: i npenogasareneit TYCVYP.

15.1 MeTtoanuyeckue peKOMEHIAUMH 110 OPraHU3ANNH JEKINOHHOI0 3aHATHS C BHICTYILJICHUEM
CTYAEHTOB B POJiM 00y4aromero
Opranu3anuoOHHbI ITAIl.

Ha nepBoil JIeKIIMu CTyZI€HTaM BBIJAETCA MEPEUYECHb TEM JUIS 3aKJIFOUNUTEIBbHOMN JIeKIuu. B TeueHue
ceMecTpa CTYAEHTHl NPOU3BOMAT IMOMCK M aHanu3 HH(opMmaluu 1o BeIOpaHHOW Teme. PesynbraThbl
n3y4eHus opopMIISIOTCS B BHJIE JIOKJIaNa U MPE3eHTAlUU, KOTOPhIE 3a MECAIl 10 OKOHYaHMs ceMecTpa
cHaroTcsl TperoaaBatento. [IpoBOIWTCS MpoBepKa TMPEACTABICHHOTO Marepualia W HEeoOXOauMast
KoppekTupoBka. [Io oqHON TeMe MOTyT BhICTyHaTh 2-3 4yenoBeKa. 3apaHee MPEnoaaBaresib U CTYIACHTHI
OTOBapUBAIOT, KTO U B KaKOH MOCIIEI0BAaTEIBLHOCTH OyyT U3J1arath CBOM MaTepuall.

OcHoBHOI 3TaI.

B Hauane nexkumu mpernojaBaTellb 03ByYMBAET BOIPOCHI, KOTOpble OyIyT pacCMOTPEHBI Ha JaHHOU
nexuuu. [lpeacraBnseT BBICTyHAIOMIMX CTYJEHTOB W OIVIAlllaeT IpaBHJa pPE3YJIbTHUPYIOIIEH OICHKH,
HonyqaeMoii Ha IlaHHOI\/'I JICKIIMH: 3a BBICTYIUICHHUC U OTBCTHI HAa BOIPOCHI JOKJIAAYUK MOKCET IMOJTYYHUTH
MaKCHUMaJbHO 5 0ajioB, 3a aKTUBHOE y4yacTHe B OOCYXJIEHHMH (32 «BIYMYHUBBIE» BOIPOCHI) CTYACHT
MOJKET MOJYYHUTh TaK:K€ MAaKCUMAJIbHO 5 0allioB.

«CTYILGHTI)I-J'ICKTOPBI» B OIpecaACIICHHOM MOPSAAKE BBICTYIIAIOT CcO CBOUMHAN JOKJIagaMn
(TpomomKUTEeNnsHOCTh N0KIana — 7-10 mMunyT). OCTalbHBIE CTYAEHTHl COCTABISAIOT KOHCIEKT, a MOCHe
JOKJIaia 3a/1al0T BOIPOCHI BBICTYIAIOIIEMY W MPUHUMAIOT y4acTHE B OOCYXIACHHH IPEACTABICHHOTO
Matepuana (5 MHHYT Ha OOCyXIeHHE KaxAoro nokinana). lIpemomaBarens BeOeT ydeT U KOHTPOIb
3a/IaHHBIX BOTIPOCOB.

JTan pedJiekcuu.

HpCHOI[aBaTCJ'II) JacT OLOCHOYHOC CYKACHHUEC BLICTYINUICHHIO W ITIOJYUCHHBIM OTBETaM Ha

MIpPeIJIOKEHHBIE BOIIPOCHI.
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IIpunoxenue 1
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKU PD
®enepanbHOE rocylapcTBeHHOE 0101KeTHOEe 00pa3oBaTe/IbHOE YUpek/IeHHe BbICIIEro 00pa3oBaHus

«TOMCKUI TOCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM
VYITPABJIEHUA 1 PAAVMOSJIEKTPOHUKMY (TYCVYP)

YTBEPXIAIO
[Ipopekrop no yueOHoii paboTe
I1. E. Tposin
« _» 20 r

®OHJ] OIITEHOYHBIX CPEJICTB I10 YYEBHOM JIUCITATIIMHE
NudopmanuoHHbIe TEXHOJIOTUH

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - HakajaBpuar

Hampasnenue noarorosku (crenuanbHOcTh): 11.03.03 KoHcTpynpoBaHue ¥ TEXHOJIOTHS 3JIEKTPOHHBIX
cpencTB

Hanpasnennocts (npoduis): IlpoekTHpoBaHMe M TEXHOJIOTHSI JJI€KTPOHHO-BHIYMCIUTEIbHBIX
cpencTB

®dopma 00ydeHHs: OUHAA

QaxynsreT: @B, ®akyabTeT 6€30I1aCHOCTH

Kadenpa: KHUBIBC, Kadenpa kommiexkcHoii uH(GOPMANUMOHHOW 0€30MACHOCTH 3JI€KTPOHHO-
BbIYUCJIUTEJbHBIX CHCTEM

Kypc: 3

Cemectp: 5, 6

VY4eOusiii mnan vHadopa 2013 roga

Pazpaborunku:
— noueHT, K.T.H. kad. KCVYII Yepkamun M. B.
— porueHT, K.T.H. kKad. KCYII Xwuranosa E. ®.

OK3ameH: 5 cemecTp
KypcoBoe npoektupoBanue / Kypcosas pabora: 6 cemectp

Tomck 2016
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1. Benenne

®onp oueHounsix cpeacts (POC) apnsercs NpUIOKEHUEM K paboueil mporpamMme TUCHUIUIMHBL
(IpakTUKH) U MpencTaBiIsieT co00il COBOKYNHOCTh KOHTPOJIbHO-U3MEPUTENIbHBIX MaTepUajioB (TUIIOBbIE
3aauM (3aJ1aHusl), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) U METOJIOB X MCIOJIb30BaHUs, TPeIHA3HAYEHHBIX
JUISL U3MEPEHUS YPOBHSI IOCTHKEHUS CTY/IEHTOM YCTaHOBJIEHHBIX PE3YJIBTaTOB O0YUYEHHUSI.

®OC mno jucuMIIMHE (IPAKTUKE) MCIONB3YeTCs NpPU TPOBEACHUU TEKYLIEro KOHTPOJIS
yCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTAI[MH CTYACHTOB.

[lepedenp 3aKpenIeHHbIX 3a AUCLUIIIMHON (IIPAKTUKON) KOMITETEeHIIMH NpUBeieH B Tadmuie 1.

Tabnuua 1 — IlepedeHp 3aKperIeHHBIX 32 TUCIUIUIMHON KOMIIETeHIIUN

Kon DopMyJHPOBKA KOMIIETEHIIHMH Itanbl (JOPMUPOBAHUS KOMIETEHIMH

OIIK-6 CHOCOOHOCTB OCYLIECTBIATh TTOUCK, JlomkeH 3HATh CHCTEMBI aBTOMAaTU3HPOBAHHOTO
XpaHeHue, 00padOTKy U aHAIHA3 npoekTupoBanus (CAIIP) POC u DBC; Buas! obecreuecHUs
uHpopMarmu n3 paznunaabix uctouHukoB 1 CAITP POC u OBC; texunueckue cpencrsa CAIIP u ux
0a3 TaHHBIX, IPEIICTABIATH €€ B pasBUTHE; MaTeMaTHUIECKHE MOAEIH O0ObEKTOB
TpedyeMoM (hopMare ¢ MCIOIb30BaHHUEM MPOEKTUPOBaHUS (IIEMEHTOB, Y3710B 1 010Kk0B POC 1
WH()OPMAIIMOHHBIX, KOMITBIOTEPHBIX U OBC); MeToIBI aBTOMATH3MPOBAHHOTO MTPOCKTUPOBAHUS
CETEBBIX TEXHOJIOTHUIA KOHCTPYKIUH U TEXHOJIOTHYECKUX MPOLIECCOB PA3TUIHOTO

YPOBHS HEpaAPXUH; TEOPETHIESCKIE OCHOBHI
aBTOMaTH3UPOBAHHOTO MIPOEKTUPOBAHMS KOHCTPYKIUN 1
TexHonorudeckux mnporeccoB IBC u POC. ;

JlomkeH yMeTh IPUMEHSTh TUIIOBBIE METObI 1
MporpaMMHBIE CPEICTBA IS PEIICHUS 33124
CXEMOTEXHUYECKOT0, KOHCTPYKTOPCKOTO H
TexHosornyeckoro npoexkruposanuss POC u 3BC;

JlomkeH BiafeTh HABBIKAMU ITOCTPOSHUS MaTEMaTHIeCKIX
MOJIEJIe 3JIEMEHTOB U OTAEIBHBIX YCTPOMCTB; pelIeHUS
3a1a4y MozenupoBanus U npoektupoBanus POC u OBC ¢
MTOMOIIIBI0 COBPEMEHHBIX MaTEMAaTHYECKUX MAKETOB U
criernanusupoBadHbix CAIIP. ;

[K-3 TOTOBHOCTH (DOPMHPOBATh MPE3CHTAIINH,
Hay4YHO-TEXHUYECKHE OTUYETHI 110
pe3ylibTaTaM BHIITOJTHEHHOU paboThI,

0 OPMIIATE pe3yNbTaThl HCCIEIOBAaHUN B
BUJIE CTATEH U IOKJIAJI0B HA HAYYHO-
TEXHUYECKUX KOH(PEPEHIHSIX

OOue xapakTepHCTUKU TOKa3aTele U KpUTepUEB OIICHWBAHMS KOMIIETCHLMH Ha BCEX dTarax
MIPUBEIEHBI B TAOIHUIIE 2.

Tabmuma 2 — O0mue XxapakTepUCTUKHU TTOKa3aTesIei 1 KpUTEPHUEB OLICHUBAHUST KOMITIETCHIIMH 110 dTanam
Hokazarenu u

3Harth YmeTh Bnapers
KpuTepuun
OTau4uHo Obnanaer pakrnueckumu 1 OOnamaer AHanazoHOM Kontpomnupyer paboty,
(BBLICOKHIi yPOBEHBb)  TEOPETHUECKUMH 3HAHMSIMH  MPAKTUYECKUX YMEHUH, MPOBOAUT OLICHKY,
B IIpe/Ieiax u3y4aeMoit TpeOyeMBbIX /ISl pa3BUTHUS COBEPILICHCTBYET JIEHCTBHS
001acTH ¢ TOHUMaHUEM TBOPUYECKUX PEIICHUMH, paboThI
IpaHMLl TIPUMEHUMOCTH abcTparupoBanus IpooIIeM
Xopouio 3HaeT (aKThl, IPUHITUIIHI, OObnanaeT muama3zoHOM Bepet oTBeTcTBEHHOCTH 32
(0a30Bblil ypoBeHb) MIPOIIECCHI, OOITHE TIOHATHS B  TIPAKTHICCKAX YMCHHUH, 3aBeplleHne 3a/1a4 B
npeaenax u3ydyaemMon TpeOyEeMBIX JJIS PEIICHUS HCCIIeIOBaHUH,
obnmactu OIIpEICTICHHBIX IPOOJIEM B MIPHUCIOCa0IMBAET CBOE
00JIaCTH UCCIIEeIOBaHUS MOBEIEHUE K
0OCTOSITENICTBAM B PEIICHUHU
npobieM
Ynosaersopureasno  OOmagaer 6a30BBIMU OO6nagaeT 0CHOBHBEIMH Pabotaer mpu npsimom
(moporoBbIii ypoBeHb) OOLTMMH 3HAHUAMHU YMEHUSIMH, TpeOyEeMbIMH [Tl  HaOIONCHAN

BBITIOJIHCHHA IPOCTHIX 3aaa4
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2 Peaqm3zanus KoMneTeHINI

2.1 Komnerenuus OIIK-6
OIIK-6: criocoOHOCTh OCYHIECTBIATH MOHMCK, XpaHeHHe, 00paboTKy M aHaiau3 HMH(pOpMAIUH U3
pa3nUYHBIX MCTOYHMKOB M 0a3 JAHHBIX, NPEACTaBIATH €€ B TpeOyeMoM (opMare C HCIOJIb30BaHHEM
MH(POPMALMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHH.
Jlnst hopMHpPOBaHUS KOMIIETEHIIMM HEOOXOAUMO OCYLIECTBUTD PsAJ] 3TANOB. JTambl HOPMUPOBAHUS
KOMIETCHIIUHN, MpPHUMEHSEMBbIE JJIsI 3TOr0 BHUJAbI 3aHATUH M HCHOJb3YEMBbIE CpEICTBA OICHUBAHUS

MPEACTABICHBI B TaOHIIE 3.

Tabnuua 3 — Dtansl popMUpOBaHUS KOMIETEHIIMH U UCIIOJIb3yEMbIE CPEACTBA OLICHUBAHUS

Cocras

Coz[epmaHI/Ie OTalloB

Buanl 3ausuii

Hcnoab3yemble
cpencTea
OlleHUBAHUS

3HaTh

e MeTonb! ¥ aIrOPUTMBI
CXEMOTEXHUYECKOTO U
KOHCTPYKTOPCKOTO
MIPOEKTUPOBAHU Y3JI0B U
omokxoB POC (BBC)

e TeopeTnueckue OCHOBBI
aBTOMAaTHU3HUPOBAHHOTO
MIPOEKTUPOBAHUS
KOHCTPYKLMH U
TEXHOJIOTUYECKUX
MIPOIIECCOB

o Jleknmmy;

o [IpakTnyeckue 3aHITHA
e CamocrosTenbHas
pabora cTyaeHTa

e Kypconas pabora

e KoHTponbHas pabora
e BricTymienue (IokIam)
Ha 3aHATHH

e Pacuernas pabota

e OrT4er Mo npaxkTUKe

e Koncnekr
CaMOTIO/ITOTOBKH

e OTyeT o KypcoBoit
pabote

e Pedepar

e DK3aMeH

YMmerh

e [IpUMEHSTH TUIIOBBIC
METOJIBI ¥ IPOTPaMMHBIE
Cpe/ICTBa ISl PeIICHUS
3a7a4 CXeMOTEXHUYECKOTO,
KOHCTPYKTOPCKOTO H
TEXHOJIOTUIECKOTO
npoektupoBanus POC u
3BC

e OcymecTBIsITh NOUCK,
XpaHeHue, 00paboTKy U
aHanM3 UHPOPMAIH U3
Pa3IUYHBIX HCTOYHUKOB
0a3 JaHHBIX, yMETb
IIPEACTAaBIIATH €€ B
TpedyemoM (opmare ¢
UCIIOJIb30BaHUEM
WH()OPMAITMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTUN

o KonrponbsHas pabora

o [IpakTHYeCKHE 3aHATHS
o CamocTosTebHas
pabora cTynaeHTa

e Kypconas padora

o KonrponbHas pabora
e Brictymenue (noknam)
Ha 3aHSATHH

e PacuerHas pabora

e OTyYer 1Mo mpaxkTukKe
e Koncnekr
CaMOIIOJITOTOBKH

e OTyeT no KypcoBoit
pabore

e Pedepar

e DK3aMeH

Baaners

o HaBbikamu OCTPOCHHS
MaTeMaTHYeCKUX MOJeTei
3IIEMEHTOB M OTICIHHBIX
YCTPOMCTB;

o HaBwikamu pemieHus
3a]1a4 MOJICTTUPOBAHHS U
npoektupoBanus POC n
9BC ¢ momorpio
COBpPEMEHHBIX
MPOTPAMMHBIX CPENICTB

¢ COBpEMCHHBIMHU
Cpe/ICTBaMH IS TIOWCKa,
XpaHeHus1, 00pabOTKH 1
aHaim3a HHPOPMAIIHH U3
Pa3INYHBIX HCTOYHUKOB U
0a3 JaHHBIX

o KonrponbHas padbora

o [IpakTHYeCKHE 3aHATHS
o CamocTosiTenbHas
pabora cTynaeHTa

e Kypconas pabora

o KonrponbHas pabora
e Brictymienue (noknam)
Ha 3aHATHH

e PacuerHas pabora

e OTyer Mo npaxkTUKe
e Koncnekr
CaMOTIOJITOTOBKH

e OTyeT no KypcoBoit
pabore

e Pedepar

e DK3aMeH

@opMyIMpPOBKa MOKAa3aTejiel W KPUTEPUEB OLICHUBAHUS JAHHOW KOMIIETEHUWH IPUBEACHA B

Tabsuie 4.
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Tabmuma 4 — [lokazarenn U KpUTEPUH OIICHUBAHUS KOMIIETEHIIMN Ha dTamax

Cocras

OTiIn4HO
(BBICOKMi YPOBEHb)

Xopowo
(0a30Bblii ypoBeHb)

YnoB/jeTBOPUTEIBHO
(moporoBsIii
YPOBEHb)

3HaTh

e MeTo/bI U aAJITOPUTMBI
CXEMOTEXHUYECKOTO U
KOHCTPYKTOPCKOTO
MIPOSKTUPOBAHUS Y3JIOB U
omokxoB POC (OBC)

e TeopeTrmueckne OCHOBBI
ABTOMAaTHU3MPOBAHHOTO
MIPOEKTHPOBAHUS
KOHCTPYKLMH U
TEXHOJIIOTUIECKIX
MIPOIIECCOB pa3paboTKH
y3710B 1 O1okoB POC u
OBC

e TeopeTrmueckne OCHOBBI
ABTOMAaTHU3MPOBAHHOTO
MIPOEKTUPOBAHUS
KOHCTPYKLMH U
TEXHOIIOTUIECKUX
MIPOIIECCOB pa3pabOTKu
y3710B 1 O1okoB POC u
OBC

e Teopernueckre OCHOBBI
ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS
KOHCTPYKIMK 1
TEXHOJIOTUIECKHX
MPOIIECCOB pa3pabOTKu
y3710B 1 OokoB POC u
OBC

CornacoeaHa Ha noptane Ne 5011

YMmeTh

e [IpyUMEHSTH TUIIOBBIC
METOJIBI ¥ IPOrPaMMHBIE
Cpe/ICTBa ISl peIICHHSI
3a7a4 CXeMOTEXHUYECKOTO,
KOHCTPYKTOPCKOTO H
TEXHOJIOTUYECKOTO
npoektupoBanus POC u
OBC

e OcyuecTBIATh OHUCK,
XpaHeHune, 00paboTKy U
aHan3 HHPOPMAITUH U3
Pa3NUYHBIX HCTOYHUKOB
0a3 JaHHBIX, YMETb
IIPEACTaBIIATH €€ B
TpedyeMoM opmare ¢
HCTIOJIb30BaHUEM
WH()OPMAITOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

e OcCymIeCTBISTh TOUCK,
XpaHeHune, 00paboTKy 1
aHan3 HHPOPMAITUH U3
Pa3IUYHBIX KICTOYHUKOB U
0a3 JaHHBIX, YMETh
npeaACTaBIATH €€ B
TpeOyeMoM (opmare ¢
HCTIOJIb30BaHUEM
nH()OPMAITOHHBIX,
KOMITBIOTCPHBIX U CETCBLIX
TEXHOJIOTUH

e OcCyIecTBIATH MTOUCK
nH(pOpMaIH U3
Pa3IMYHBIX HICTOYHUKOB U
0a3 TaHHBIX, YMETh
MpEACTaBJIATh €€ B
TpedyeMoM opmare ¢
WCTIOJIb30BaHUEM
nH()OPMAITOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

Baaners

e HaBbikamu OCTPOCHHS
MaTeMaTHYeCKHX MOJeNei
3IIEMEHTOB M OTICIHHBIX
YCTPOMCTB;

o Hamwikamu pemieHus
3a]1a4 MOICTTUPOBAHHS U
npoektupoBanus POC n
9BC ¢ momorpo
COBpPEMEHHBIX
MPOTPAMMHBIX CPENICTB

¢ COBpEMCHHBIMHU
Cpe/ICTBaMH IS TIOUCKA,
XpaHeHusi, 00pabOTKH 1
aHam3a HHPOPMAIHH U3
Pa3INYHBIX HCTOYHUKOB U
0a3 MaHHBIX

e Hapbikamu perieHus
3a7a4 MOJEIMPOBAHUS U
npoektupoBanus POC u
9BC ¢ nmomorpro
COBPEMEHHBIX
MPOTPaMMHBIX CPE/ICTB

e CoBpeMeHHBIMU
CpeACTBaMH ISl TIOUCKa,
XpaHeHUs, 00pabOTKH u
aHanu3a HHPOPMAIINH 13
Pa3INYHBIX HCTOYHUKOB U
0a3 TaHHBIX

¢ COBpEMCHHBIMHU
Cpe/ICTBaMH IS TIOUCKa,
XpaHeHUs, 00paboTKH u
aHanu3a HHPOPMAIINH U3
Pa3IMYHBIX HICTOYHUKOB U
0a3 maHHBIX Ha 0a30BOM
YpOBHE
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2.2 Komnerennus IIK-3

[1K-3: roTtoBHOCTH (OpMHUPOBATH MPE3CHTAIINU, HAYYHO-TEXHHUUECKHE OTYETHI IO pe3ysibTaTaM
BBITOJIHEHHON paloThl, 0OPMIIATE pe3yNbTaThl UCCICIOBAHUN B BUJE CTAaTel M JOKJIAJ0B Ha HAay4HO-
TEXHUYECKUX KOHPEPECHIIHUIX.

Jlnst hopMHPOBaHUS KOMIIETEHIIMH HEOOXOIUMO OCYIIECTBUTH PSAJ] 3TANOB. JTambl (POPMUPOBAHUS
KOMIETCHIIMN, TPUMEHSEMbIE JUIsi 3TOTO BHJBl 3aHATUH W HCIONB3yeMbIe CPEACTBA OICHUBAHUS
MIpeICTaBICHBI B TaOIHIIE 5.

Tabmuma 5 — Jranbl popMUPOBAHUS KOMIIETCHIIMH M UCTIOIB3YEMBIC CPEACTBA OLICHUBAHUS

Cocras 3HaTh YmeTh Baanern
Conepxanue e CoBpeMeHHBIE e Hcnonb3oBarb e CospemennbsiMu I10 u
JTANOB MPOrPaMMHBIE CPENCTBA COBpPEMEHHBIE BBIYUCIIUTEIBHBIMA

JUISL aHAJIM3a IPOrpaMMHBIE CPENICTBA CpeICTBaMU IS
SMIIUPUYECKUX JAHHBIX U JUISL MATEMAaTH4ECKOM MaTeMaTH4eCKOI

BBIBOJIA PE3YJIBTATOB 00pabOTKH ASMIUPUIECKUX = 00pabOTKH SMIUPUIECKUX
e nopsAnoK ohopMIleHHUS 1 JAHHBIX U BBIBOJA JAHHBIX U IIPEICTABICHUS
NIPEACTABIICHUS pe3ynbTaToB PE3yJbTaToOB HAayYHOU
pe3yAbTaToB HAY4YHOU e lcnonb3oBaTh (uccnemoBarenbCcKoil)
(uccnenoBareIbCeKoil) coBpeMeHHbIe cpencTa [0 paboThI

paboTsI Y BBIYHMCIIUTEIBHON

TEXHUKH TSI 0QopMIIeHUS
U TIPEACTaBIEHUA
pE3yNBTaTOB HAyYHOH

(ucciremoBaTeIhCKOM)
paboThI
Bunbl 3anaTui e [Ipaktnueckue 3ansTusi o IlpakThyeckue 3ansTua o [IpakTuueckue 3aHATUSL
e CamocTosTenbHas e CamocrosiTenbHas e CamocrosiTenbHas
pabota cTyneHTa paboTa cTyneHTa pabota cTyneHTa
e Kypcosas pabora ¢ Kypcosas pabora e Kypcosas pabora
Hcnoan3lyemble e Pacuernas pabora e Pacuernas pabora e PacuerHas pabora
cpeacrsa e OTYeT 1Mo MPaAKTUKE e OTYeT 1Mo MPaAKTHUKE e OTuer 1o nmpakTuKe
OLCHNBAHUA e OT4eT 1Mo KypcoBoit e OT4YeT 1Mo KypcoBoit e OT4YeT 1Mo KypcoBoit
pabote pabore pabore
e Pedepar e Pedepar e Pedepar

dopMynUpoBKa IOKa3aTeled MW KPUTEPUEB OLIEHMBAHUS JAaHHON KOMIIETEHLMH TNpUBEJCHA B
Tabnure O.
Tabmuma 6 — [Tokazarenn ¥ KpUTEPUH OIICHUBAHUS KOMIIETEHIIMN Ha dTamax

Cocrasb 3HaTh Ymertb Baaners
Orin4Ho e CoBpeMeHHBIE e lHcnonb3oBars e CospemenHbiMH 10 1
(BbICOKHIi yPOBEHb) MporpaMMHBIE CPEICTBA COBpPEMEHHBIE BBIYHCIIUTEIbHBIMU

UL aHaJIu3a JaHHBIX U IPOrpaMMHBIE CPENCTBA cpeacTBaMu 00pabOTKH
BBIBOJIa PE3YJIETAaTOB JUTSE MaTeMaTHIeCKOM JAHHBIX U TMPEACTaBICHUS
e Tlopsmok opopmiueHus ¥ AHANU3a JaHHBIX M BBIBOJIA  PE3YyJITAaTOB HAyYHOM
MIPECTaBICHUS PE3yNIBTaTOB Ul PELICHUsT  (MCCIIEN0BATENbCKOM)
Pe3yNIbTaToOB HAYYHOM Pa3TUYHBIX HAYYHBIX U paboThl
(uccnenoBaTenbCKoi) UCCIIEZIOBAaTENIbCKUX 3a]1a4

paboTsI e lcnonb3oBarh

coBpeMeHHble cpenctsa [10
U BBIYHUCIIUTENBHON
TEXHUKHU 1151 0POpPMIICHHS
U TIpe/ICTaBJICHUS
pe3y/bTaToOB HAy4YHOU
(ccnenoBaTeabCKoil)
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Xopoiuo (0a30BbIii
YPOBEHb)

YioeaersopuTebLHO
(TOporoBHIi YPOBEHB)

e CoBpeMEeHHbIE
MporpaMMHBIE CPEICTBA
JUIs1 MaT€MaTU4eCKOM
00pabOTKH SMINPUIECKUX
JTAHHBIX U BBIBOAA
Pe3yBTaToB

o [lopsmok ohopmieHUS 1
MPEICTaBICHUS
pE3yNBTaToOB HAYYHOU
(uccenoBaTeIbCKOM)
paboThI

o [lopsinok odopmiteHus U
MPEACTaBICHUS
pe3yNbTaTOB HAYYHOI
(uccenoBaTeIhCKOM)
paboThI
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paboThl

e lcnomnp3oBarb
MPOrpaMMHBIE CPEICTBA
JUTSL pEeTlIeHUs] CTaHJapTHBIX
3aJ1a4 MaTeMaTH4eCKOI
CTaTUCTUKHU ¥ 00pabOTKH
JTAHHBIX

e lcnonp30BaTh
coBpeMmeHHbIe cpenacTia [10
Y BBIYUCIIUTEIIEHOM
TEXHUKH 11 OPOPMIICHHS
U TIPEJICTaBIICHUS
Pe3yabTaTOB HAyYHOM
(ucciemoBaTeIbCKOM)
paboTHI

e lcnonbp3oBarh
coBpemenssie [10 u
BBIYMCITUTEHHON TEXHUKH
U1t ohopMITCHUS 1
MIPEICTABIICHUS
Pe3yabTaTOB HAyYHOM
(uccremoBaTebCKOM)
paboThl

e [IOn
BBIYMCIIUTEIbHBIMU
CpEeACTBaMH AJIS
MaTeMaTH4eCKON
00pabOTKH SMINPUIECKUX
JAHHBIX [IPU PELICHUH
THUIOBBIX 33124 U
IpeACTaBICHHS
PE3yJIBTaTOB HAYYHOM
(ccnenoBaTeabCKoil)
paboTe

e [I0Om
BBIYMCITUTEIHHBIMU
CpeICTBaMHU ISt
ohOpMIICHUS U
MIPEICTABIICHUS
pe3yabTaTOB HAyYHOM
(uccremoBaTebCKOM)
paboThl

3 TunoBble KOHTPOJILHBbIE 32IaHUS
Jlyis peanu3anuy BBIMICTIEPEUUCICHHBIX 3a7ad 00yYeHUs] MCTONB3YIOTCS THUIIOBBIE KOHTPOJIBHBIE
3a/laHusl WKW MHBIE MaTepuajbl, HEOOXOAUMBIE ISl OLICHKU 3HAHWM, YMEHUH, HAaBBIKOB U (MJIM) OIbITa
NESTENIbHOCTH, XapaKTePU3YIOMIMX JTambl (OPMUPOBAHUS KOMIIETEHIIMH B TIPOIECCE OCBOCHHUS
o0pa3oBareIbHON IPOrpaMMBl, B CIEIYIOIIEM COCTaBE.

3.1 IlpumepHbie Tembl pedepaTos
— Maremarndyeckue MOJEIN MOTYNPOBOAHUKOBBIX MpHOOpoB POC u snemMeHTOB U(POBBIX yCTPOICTB
9BC;
— Maremarnyeckue MOJEIH U METOIbI aHAIN3a TU(POBBIX YCTPOUCTB;
— Maremarnyeckie MOAETH YCTPOMCTB M CHUCTEM HERIEKTPUUYECKON MPUPOALl (MEXaHUYECKHUX,
TUIPABIMYECKHX ). AHAJTOTUU KOMIIOHEHTHBIX M TOMOJIOTHYECKUX YPAaBHEHUN B PA3IUYHBIX CHCTEMAX;
— Mertonbl 3MEeKTPOIMHAMUYECKOTO aHajau3a KoMIoHeHToB POC;

— AJNTOPUTMBI M METOJIbI PEIICHUST KOHCTPYKTOPCKHUX 3a/1au MPH MPOSKTUPOBAHUH y3JI0B U 0110K0B POC
n OBC.

3.2 Tembl ONIPOCOB Ha 3aHATHAX
— OO6ume wmetonsl ¢GopMmHupoBaHUS cucTeMbl ypaBHeHMH MM POVY. IlpeacraBieHue CTpyKTypbl
ANEeKTpUYecKoil 1ienu B BUjae rpaga. OCHOBHBIC MOJOXKEHUS Teopuu rpadoB. Marpuia WHIHMICHIMHA.
Matpuibl NIaBHBIX KOHTYPOB M INIaBHBIX Ce4eHUN. DyHIaMEHTAIBHBIE COOTHOLICHHS MEKy MATPULIAMU
IJIAaBHBIX CEYEHUN U KOHTYPOB.
— IlomydeHne TOMOJIOTMYECKUX YPAaBHEHUM LIENM HA OCHOBE MAaTpPHIBI INIABHBIX KOHTYPOB M CEYECHMM.
[Ipsimbie MeToapr hopmupoBanmst MM 37eKTpUYECKOM TISTIH.
— Oco0eHHOCTh MaTEMaTUYECKOI'0 anmapara Al MOIEIMPOBAaHUS Ha MUKPO-, MAaKpO- U METAyPOBHSX.
— Meronsl nonydenus MM snementoB POVY. Unentuduxanus CTpyKTypbl M mapameTpoB MM.
[IpuMeHeHre HHTEPIOIIALMY U AIIIPOKCUMALIAN [T TOCTPpOeHuss MM.

3.3 TeMbI TOKJIA10B
— Maremarnueckue MOACIM TOJYIMPOBOAHUKOBBIX MPUOOPOB U  KoMIoHeHTOB POC,
UACHTU(DHUKAIINH UX TTApaMETPOB.

METOIBI
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— IIpuMeHeHHe UHTEPIIONSLUY U alIPOKCUMAIIAH ISl TIOCTPOSHHs Mofiesiel anemenToB POC.
— CoBpeMeHHbIE TPOrpaMMHBbIE cpecTBa A aHanu3a komnoneHTos POC (OBC).

3.4 TeMmbl KOHTPOJIBHBIX PadoT
1.Ilpumenenune mpeoOpazoBanus Jlammaca mis ananmmsza POYVY. Tlpumepnas

L
3aj1aya.
[Tony4uts BhIpaskeHue s Toka I(£) B uenu (MCHoIb30BaTh
omeparopHbIit MmeTop Jlarmaca). E R
2.MeTonbl  Y3JIOBBIX IIPOBOAUMOCTEH s 1mocTpoeHus MM memnw. 1(?)

[Ipumepnas 3agaya.
3anucath Y,-Marpuiy nenu. B orBere Takxke

1 Cug 2 yKa3aTh MOAYJIb IEMEHTA )| MOJIYYEHHOW MaTpPHIIbI.
¢ Wcxonusie nanHwie
T | SU,
Ug -1 Cdsa Cgsa nga Sa , |J’21 |:
Cs Cas fa Bapuant | rq, Om ) ) ® | A/B | pam/cek | Cwm
*kok 0,5 7 1 3 4 1
3

3.IIpsmbie MeTozs! popmupoBanuss MM y3noB u Giokos POC. Ilpumepnas 3anaqa.

_|ﬁl4_ 3anucarb CUCTEMY YPaBHEHHMH B MaTpUYHON (opme
T*X = W MoauuIrpoBaHHBIM Y3I0BBIM METOIOM IS
YKa3aHHOUN HUKE CXEMBI.
R2 C}B R6
[ R 7
E1 R5 % TUS @ L7
B .

‘I‘ U9 =m*Us

4.Tomonornveckre oCHOBHI (hopmupoBanuss MM y3noB u 6mokos POC. [IpumepHas 3amaya.

— , RO
0 © o (Ho @ o(d)

: @

—
w
[o)}

®

c _ C 5 kK
~, //—"_"
@O/ 25 /<;7o\ @o/@\*o@
Sy N7
\ /, \ K

Ha pucynke noka3zaHa 3JieKTpUyecKasi cXxeMa IIeTd 1 ee HallpaBJIeHHbIH rpad, Ha KOTOPOM
BbIJICJICHBI ITIaBHBIE C€UeHUs U KOHTypa. HykHO 3anmucarh MaTpuily INIaBHBIX CEYEHUN (KOHTYPOB) CXEMBI.
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3.5 TeMbl KOHTPOJIBLHBIX padoT
— Metonsl popmupoBanuss MM y3noB u 610k0oB POC u ODBC Ha OCHOBE TOIOJOTMYECKHX

MaTpHIl
— Meronsl pazmenienust aneMeHToB POC B MOHTa)XKHO-KOHCTPYKTOPCKOM IIPOCTPAHCTBE
3.6 TemaTnka NpaKTHYECKUX 3aHATHI
— W3ydeHue npuHUMIIOB pabOTHl B CpeAe MaKeTa CXEMOTEXHMUYECKOro MojenupoBaHus Micro-
Cap

— AHanu3 paboThl IEKTPOHHOTO YCTpoiicTBa ¢ nmomoibio Micro-Cap

— Pacder u MonenupoBaHe yCUIMTEIBHOTO KacKaa Ha OUTIOISIPHOM TPaH3UCTOPE
— MaremaTtnueckue MOIeIN KOHCTPYKIUH y3510B U 01okoB POC u OBC

— Pasmenienne KOHCTPYKTUBHBIX Moayiieit POC

— ANropuT™MBbl U MOZEIU TPACCUPOBKH coeAMHEHNUH Moayneit DBC

— Pa3pabotka nevarnbix miat y3;108 POC u 9BC ¢ momompio CAIIP

3.7 Tembl KypCcOBBIX NPOEKTOB (padoT)

— AmnHanu3 paOoThl AIEKTPOHHOIO YCHUJIMTENsl Ha OHUMOJIAPHBIX TPAH3UCTOPAax C MCIOIb30BAHUEM
nporpammsl Micro-CAP;

— Pacder u MonenupoBaHie aKTUBHOTO (PHIIBTPA HA ONEPALMOHHBIX YCHIINTEIAX;

— MonenupoBanue ycwiutenss CBU nuanaszona c¢ wucnonb3oBaHueM nporpammel AWR Microwave
Office;

— Pa3pabotka nedatnoii miarel yeunurenst HY B cpene CAIIP Accel EDA;

— IIpoektupoBanue u MoznenupoBanue nugppoBoro aBromara ¢ npumeHenneM VERILOG HDL.

4 MeTonnueckue MaTepuasibl
st obecniedyenust mporecca OOydeHUsT M PEIIeHHs 3a7ad OOy4YeHHUsS] MCTOIB3YIOTCS CIESIYIONINe
Marepuaybl: METOJUYECKHE MaTepuaibl, ONpPEIESIONIUe MpOLeypbl OICHUBAHUSA 3HAHUM, YMEHHH,
HaBBIKOB M (WJIM) OIBITA JEATEIBHOCTH, XapaKTePU3YIOIIUX JTarbl (POPMUPOBAHUS KOMIICTCHIIUH,
coracHo 1. 12 paGoueil mporpamMmmel.

4.1. OcHOBHas JUTEpaTypa

1. Yepxkamun M.B., Kurasosa E.®. apopManinoHHbIC TEXHOIOTHH MPOESKTUPOBAHUS AIEKTPOHHBIX
cpencT (uacTh 1): yaebHOe mocobue. 2-e uznan. nepepad. — Tomck: TYCVYP, 2012, —292 c.,
[DnexTponnsiit pecypc]. URL:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=188

2. Kuranosa E.®., Uepkamun M.B. lHpopManinoHHbIE TEXHOJIOTHH MPOSKTUPOBAHUS AIEKTPOHHBIX
CpencTB (4acTh 2): yuebHoe nocobue. 2-e¢ uznan. nepepad. — Tomck: TYCVYP, 2012, — 131 c.,
[DnexTponnsiit pecypc]. URL:
http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=189

4.2. JlonoTHUTEJIbHAS JJUTEpaTypa

3. Yepkamun M.B., Kurasosa E.®. UupopmaninoHHbIC TEXHOIOTHH MPOSKTUPOBAHUS AIEKTPOHHBIX
cpenct (uacth 1): yaebnoe nocodbue. — Tomck: uzn-so HTJIL, 2007, — 292 ¢ (nanuuue B OMOIHOTEKE
TYCVYP - 32 5k3.)

4. Kuraaosa E.®., Yepkammn M.B. HpopmarioHHbIe TEXHOIOTUHU MPOESKTUPOBAHUS HIIEKTPOHHBIX
cpencts (yacTh 2): yuebnoe nocooue. — Tomck: nzn-so HTJI, 2007, — 131 ¢ . (Haimuue B OuOIMOTEKE
TYCVYP - 35 5k3.)

5. Yaska [I.I., Auekcees O.B., TosoBkoB A.A. u ap. ABTOMaru3amusi MNPOECKTUPOBAHUSA
PaznO3IEKTPOHHBIX CPEACTB. YUeOHUK [UId TeXHU4YecKuX By30B / mon pen. O.B. AnekceeBa. — M.:
Bricmas mkomna, 2000. — 480 c. (Hanuuue B oubmuotexke TYCYP - 87 3k3.)

6. Keon JI. OrCAD PSpice. Co3nanue snexrpuueckux nemneil. — M.: « IMK IIpeccy, 2009. — 628 c.
(ISBN 5-9706-0009-1) [Onexrponnsiit pecypc]. URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=877
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4.3. YuyeOHO-MeTOANYECKOE T0cO0HEe M TPOrpaMMHoOe odecreyeHne

7. Kuranosa E.®., Yepkammun M.B. NupopmaoHHbie TEXHOIOTHH MTPOSKTUPOBAHUS SJICKTPOHHBIX
cpenctB: yueOHo-MeTonuueckoe mocodue. — Tomck: TYCVYP, 2012, — 158 c., [DnekTpoHHBIH pecypc].
URL: http://www.kcup.tusur.ru/index.php?module=mod_methodic&command=view&id=190
(mpakTuaeckas padora ctp. 13-117, kypcoBas padora ctp.118-150)

8. Yepkammu M.B. Monenu 1 MeTobl aHaIM3a MPOEKTHBIX PEIICHH: yueOHO-MeTOANYEeCKoe Tocodue
(gactpb 1), — Tomck: TYCVYP, - 2012. -88 c. [Dnexrponnsiii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=182
(camocrosaTenbHas padora ctp.80-88)

9. UYepkamun M.B. Monenu 1 MeTO/Ib aHATH3a MPOESKTHBIX PEIICHUI: y4eOHO-METOIMYeCcKoe Mocooue
(gactp 2), — Tomck: TYCVYP, - 2016. -137c. [Onexrponnsrii pecypc]. URL:
http://www.kecup.tusur.ru/index.php?module=mod_methodic&command=view&id=255
(mpakTuueckas padora ctp. 73-117, xkypcosas pabora ctp.127-150)

4.4. Ba3bl TaHHBIX, HHYOPMAIMOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEMbI
10. ITouckoBrie cuctemsl: http:// www.google.com, http://www.yandex.ru, http://rambler.ru
11. DnexkrpoHHas 6a3a JaHHBIX y4eOHO-MeToANYEeCKUX pa3padboTok kad. KCVII:
http://new.kcup.tusur.ru/library
12. JlocTym K 3/IEKTPOHHBIM pecypcaM Ha HayqHO-00pa30BaTeIbHOM TOPTajie YHHBEPCUTETA!
http://edu.tusur.ru/
13. JIocTyI K 2JIEKTPOHHOMY Kartajory Oubianoreku yauBepcuteTa: http://lib.tusur.ru

Bba3za u I'eneparop O0pa3zoBarenbHbix PecypcoB MI'TY um. H.D.baymana http://bigor.bmstu.ru/
4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MMOUCKOBbIE CHCTEMBI
ITouckossie cucteMsl: http://www.google.com, http://www.yandex.ru, http://rambler.ru
DJeKTpoHHAs 0a3a NaHHBIX yueOHO-MeToan4Yeckux pa3padorok kad. KCYII: http://new.kcup.tusur.ru/library
JocTyn K 3IeKTpOHHBIM pecypcaM Ha Hay4HO-00pa3oBaTeIbHOM MopTalie yHuBepcuTeTa: http://edu.tusur.ru/
JlocTym K SIeKTPOHHOMY Karajory OnOnmmoTeku yHuBepcuTera: http:/lib.tusur.ru
baza u I'ereparop ObpazoBarensHbIX Pecypco MI'TY mm. H.D.baymana http://bigor.bmstu.ru/

Nk W=

5. MarepuajibHO-TeXHHYECKOe o0ecredeHne U CUUNINHBI
1. Kommerotepst: 12 wt. Duron 800 MHz, 128 Mb RAM, HDD 40 Gb u 9 wr. Athlon 3500 MHz, 512Mb RAM,
HDD 40 Gb. (ayn. 323 u 321 ®3T)
2. NnTepakTtuBHas nocka u nmpoektop (aya. 321 ®IT).
3. [IporpamMmMma cxeMOTeXHHUIECKOTO MoAenupoBanusa Micro-Cap (cTymeHdueckas meMo-Bepeus). (calT pazpaboTanka
http://www.spectrum-soft.com/index.shtm)
4. [IporpaMma 111 HHKCHEPHBIX H MaTeMaTHYeCKUX pacueToB Scilab (caiiT pazpadoruunka http://www.scilab.org/)
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