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1. lean u 33724 TUCIUTLIAHBI

1.1. lean ACOMTINHBI
(opMHpOBaHHE Yy CTYIEHTOB Oara’ka 3HaHUM M HaBBIKOB, HEOOXOIUMBIX Ul MPOEKTUPOBAHMSA
pa3IMYHBIX  PaAMOdIEeKTpOHHBIX cpeactB (POC) ¢ mpuUMEHEHHEM  KOMIBIOTEPHBIX — CHCTEM
aBroMaTu3upoBaHHOro npoekTupoBanus (CAIIP),

MOZIETTMPOBAHUE U U3MEPEHHS B UHTErpupoBaHHbIX POC

1.2.3agaum TUCIUIIIAHBI
—  U3yYCHHE!
— @ OCHOBHBIX Pa3HOBHIHOCTEW Momenelt aneMenToB POC;
— @ MCTOJIOB CUMYJISAIIUU JICKTPHUECKHUX TICTICH U CTPYKTYD;
—  ® METOJIOB CHHTE3a U ONTUMH3ALUH IEKTPHUCCKUX IIETIeH U CTPYKTYP;
— @ PacyYeTHO-IKCIICPUMEHTAILHBIX METOJIOB MPOCKTHPOBAHHS;

— o ocHOBHbIX paszHoBujnHOcTed CAIIP M HHTErpUpOBaHHBIX CHUCTEM MOJEIUPOBAHUS H
W3MEpPEHUN.

2. Mecto aucuumiaunsl B cTpykrype OITOII
JMucuummaa «MeTomsl  MOACIMPOBAaHHS U ONTHMHU3ALMMH  PAJAHOIIEKTPOHHBIX — CHCTEM>
(b1.B.IB.9.2)oTHOCuTCs K 010Ky 1 (BapHaTHBHAsS YacTh).
[IpemecTByIOIUMH  TUCHMIUIMHAMH,  (QOPMHUPYIOLIIMMHM ~ HayallbHblE  3HAHUS,  SBJSIOTCS
CHEYIOLINE TUCIMILTHHBL: OCHOBBI MOCTPOCHUS KOMITBIOTEPHBIX CETEH.

HOCJ’ICI[yIOI]_[I/IMI/I JUCHUIINIMHAMM SBJISIFOTCS. AHHapaTHBIC CpCACTBA KOHTPOJIA MW YIIPABJICHHUSA
POC.

3. TpebGoBanus K pe3yjabTaTaM 0CBOEHHUA THCIUTLINHBI

[Tpouecc n3ydeHus: AUCHUIIIMHBI HANIPaBJIeH Ha (JOPMUPOBAHUE CIIEAYIOIINX KOMIIETEHIIUH:

— TIK-1 cnocoOHOCTBIO BBIMOMHATE MareMaTHYecKOE€ MOJCIMPOBAHME OOBEKTOB M IMPOLECCOB
[0 THUIOBBIM METOJMKAM, B TOM 4YHCJIE C HCIOJB30BAHUEM CTAaHAAPTHBIX MAKETOB IPHUKIATHBIX
pOrpamu,;

— IIK-6 roTOBHOCTBIO BBINOJHATH pacdeT M MPOEKTHMPOBAHUE JeTajeil, y3JI0B U YCTPOWCTB
PAaAMOTEXHMYECKUX CHCTEM B COOTBETCTBHM C TEXHHYECKHM 3aJJaHHEM C HCIOJIB30BAaHUEM CPEICTB
aBTOMATHU3alNUU IPOCKTUPOBAHMUS,

B pe3synbrare u3yueHus JUCHMILIUHBI CTYACHT JOJKEH:

— 3HaThb CTaHJIAPTHbBIC TMAaKeThbl NPUKIAAHBIX IPOrpaMM, OPUEHTHPOBAHHBIX HA pEIICHHUE
Hay4YHBIX U IPOEKTHBIX 3a/1a4 paAH03IEKTPOHUKH.

— yMeThb IIPUMEHATH KOMIIBIOTEPHBIE CHCTEMbl M MAaKeThl MNPUKIAAHBIX MpPOrpaMM Jjs
MPOEKTUPOBAHUS U UCCIIEIOBaHUS PaIMOTEXHUUECKUX YCTPOUCTB.

— BJajeTh THUIOBBIMH IPOTPAMMHBIMHU CPEICTBAMM JJIsl aBTOMATH3alUU IMPOEKTHUPOBAHUS U
MOJICIMPOBAHUS PAIUODJIEKTPOHHBIX LIETIEH, YCTPOHCTB U CUCTEM.

4. O0beM IMCUUIIUHBI U BUbI y4eOHO# padoThI
OOmast TPyIOEMKOCTh AUCUUILTUHBI cocTaBisier 4.0 3aueTHBIX EIMHUIBI M TPEACTaBICHA B
tabnuue 4.1.

Ta6muma 4.1 —TpymoeMKOCTh JUCIUTUTHHBI

Bunb! yueOHOI 1esTeNbHOCTH Bcero vacos CemecTpsl

7 cemectp
AynuTtopHbIe 3aHATHS (BCETO) 60 60
Jlexuun 24 24
[IpakTrdeckue 3aHATHS 20 20
JlaGoparopHbie pabOTHI 16 16
W3 HUX B MHTEPAKTUBHOHN dopme 13 13
CamoctositenbHas pabota (Bcero) 48 48
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Odopmiierne 0TUETOB 1O TaOOPATOPHBIM padoTaM 16 16
[IpopaboTka JIeKIMOHHOTO MaTrepuaa 12 12
[TonroToBka K MpakTUUECKUM 3aHITHIM, CEMUHApaM 20 20
Bcero (6e3 sk3ameHa) 10¢ 10¢
TTonroroBka ¥ cmaua sK3aMeHa 36 36
O01mas Tpy10eMKOCTh 4 144 144
3auerHble EAuHULBI 4.C 4.C
5. Conepaxanue JUCHHILIHHBI
5.1.Pa3nensl AMCUMIIMHBI M BUBI 3aHATHI
Pazpensr quCTMIUIMHEL ¥ BUABI 3aHSITHI MPUBEICHE B Tabmuie 5.1.
Tabnuna 5.1 —Pazfens! TUCIUIITUHBL U BUBI 3aHATHIA
Ha3zBaHus pas3aenos AUCHUILIAHBL S EQSEo0RERERSEaLCgre=s2¢gs=
7 cemecTp
1 Dramnbl ¥ aCIEKTHl TPOSKTUPOBAHHUSI 5 4 0 12 21 [TIK-1,TIK-6
P3C, oxBarsiBaeMble COBPEMEHHBIMU
CAIIP, u ux uHTETpaIys B €AMHBINA UK
HNPOEKTHUPOBAHMUS.
2 OCHOBHBIE Pa3HOBUIHOCTH MOJEICH 4 4 4 9 21 IIK-1,1IK-6
anemeHToB POC.
3 MeTofpl CUMYJISIIAHN 3JICKTPHUSCKUX 5 4 4 9 22 |TIK-1,T1K-6
Heneu u CTpyKTyp
4 CuHTE3 ¥ ONTUMH3ALMS IEKTPUIECKUX 5 4 0 4 13 | IIK-1,[IK-6
LENen U CTPYKTYP.
5 PacueTHO-3KCTIEpUMEHTAITBHBIE METOJIBI 5 4 8 14 31 [IIK-1,IIK-6
npoeKTHpoBaHus. VHTerpupoBaHHbIC
CUCTEMBI MOACTHMPOBAHUS H N3MEPEHHIA.
Htoro 3a cemectp 24 20 16 48 10¢
Htoro 24 20 16 48 108
5.2.Conepkanue pa3iejioB THCHUTIHHBI (M0 JIEKIHAM)
CozeprkaHue pa3aesioB AUCIUILIUH (IO JCKIMAM) IPUBEICHO B Tabmuie 5.2.
Tabnuna 5.2 -Copepxanue pa3aeiaoB TUCHUILTHH (110 JIEKIUSIM)
Coiepkanue pasziesioB IuclMuiMepi o 5 £ 4 2 & E 2
Ha3panus pasienos 2 552 Z¢
pasa MEKIHAM 288753 ¢g¢t
7 cemecTp
1 Oranel u acniexkts! npoekTupoBanus | 1.1IIpoexkTupoBanue Ha ypoBHE 5 IK-1, TIK-
POC, oxBarsiBaeMble COBPEMEHHBIMH  CTPYKTYp-HBIX cxeM U ocHOBHBIE CAIIP, 6

CAIIP, u ux uHTETpaIys B €AHHBIN
[UKJT IPOCKTUPOBAHHSI.

00eCcTeunBarOIINe TAKOE
npoektupoBanue. Kommonent Visual
System Simulator (VSS)AIIP AWR
Design Environment (AWRDE).1.2
IIpoekTupoBanre Ha ypOBHE TPUHIUITH-
anbHEBIX cxeM U ocHOBHBIE CATIP,
o0ecrevnBaroIue Takoe
npoektupoBanue. Kommonent Analog
Office CATIP AWRDE.1.3
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IIpoextuposanue POC c yuerom
BONHOBBIX 3(pdexroB u CAIIP,
00eCreynBaloIIne TaKoe
npoektupoBanue. Komnonenr Microvawe,
Office (MWO) CAIIP AWRDE.1.4
WnTerpupoBaHHBIE CUCTEMBI
MoJienupoBanus U u3Mepenuit (Hardware
in the Loop (HIL)).ITporpammHo-
anrmaparHble KOMITIEKCHI C
UCTIOJIb30BaHUEM CHCTEMBI TPHKIIAHBIX
nporpamm AWRDE + LabVIEWu
MOIYJIBHBIX U3MEPUTEIBHBIX TUIATGOPM
PXI.

Hroro

sneMeHToB POC.

2 OcHOBHBIE Pa3sHOBUAHOCTHU MoJeeH

2.1 Kparkuii 0030p OCHOBHBIX BUJIOB
Mozeiei anmementos POC.2.2
Ananmutnyeckue Moaean.2.3Mopaenu B
BHJIE DKBUBAJICHTHEIX cxeM.2.4
TabinuHBIe MOJEIH.

Hroro

I1K-1, IIK-

3 Metoapl CUMYJISILIA
EKTPUUYECKUX LIeTIeH U CTPYKTYp

3.1 Cumynsnust THHEWHBIX 1ernei. 3.2
Cumynsnust HeMMHEHHBIX Lenel MeTo0M
pElIeHUsT HEMMHEHHBIX
nuddepeHInanbHbIX YPaBHEHUH BO
BpemenHoi oonactu (SPICE).3.3
Cumyrsius HEMHHEHHBIX [eneld METOI0M
rapMoHnueckoro Oamanca.3.4 Cumymnsus
BOJTHOBBIX MPOIIECCOB B AIIEKTPUUECKIX
nersgx. Kesasu-T BonHbl. Me-Tof CETOK.
MeTtoa MOMEHTOB.

Htoro

I1K-1, IIK-

4 CuHTE3 ¥ ONTUMU3ALHS
AEKTPUUYECKUX LIeTIel U CTPYKTYP.

4.1TlapaMeTpuueCKUil U CTPYKTYPHBIH
cuHre3 anekTpudeckux uemnei. CAIIP,
o0ecrieynBaronIfe TaKue BUbI
cunresa.4.2[lapameTpudeckuii CHHTE3
(omTuMm3aIHs): BEIOOP BapbHPYEMbIX
apaMeTpoB, eNeBbIX QYHKIUN U
IpaHUYHBIX ycloBuii.4.3 OCHOBHbBIE
ONTUMU3ALMOHHBIE AJITOPUMBI; UX
NpenuMyIIecTBa U He1ocTaTku. 4.3
OpHokpuTepuaibHas u
MHOTOKpUTEpHaNbHAs onTuMu3anun.4.4
CTpyKTypHBI CHUHTE3
(aBTOMATHU3UPOBAHHBIN CHHTE3 CXEM).

Htoro

I1K-1, IIK-

5 PacueTHO-3KCIIEpUMEHTAIbHBIE
METOJIbI IPOEKTHPOBAHUS.
MHTErpupOBaHHBIE CUCTEMBI
MOJZIETTMPOBAHNS 1 U3MEPEHHM.

5.1006mas uaest 1 NPEeUMyIIECTBA
pacyeTHO-IKCTIEPUMEHTAIBHOTO METOIA
npoektuposanus (Hardware in the Loop
(HIL)).5.2 AnnaparHoe obecrieueHme
pacyeTHO-IKCTIEPUMEHTAIBHOTO METOIA
npoektupoBa-Hus. [ nbkue

IK-1, TIK-
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U3MEepHTENbHbIC TU1aT(opMbI Ha Oaze
untepdeiica PX| u makera nporpamm
LabVIEW.5.3nTterpanus
usmeputenbHbIX cucteM (LabVIEW) ¢
CHCTEMaMH MOJICITUPOBAHUS
(AWRDE).5.4HoBble BO3MOXXHOCTH
ONTUMHU3ALUHU TPO-eKTHpyeMbix POC B
HIL-cucremax.

Hroro 5

Htoro 3a cemectp 24

5.3.Pazzesibl JUCHMILTHHBI U MEKIHCIMIIJIMHAPHbBIE CBSI3H ¢ 00ecTeYnBAIOIIUMH (MPeAbLTY M)
U ob0ecnieunBaeMbIMHU (IOCIETYIOIIMMHE) TUCHHILTHHAMHA

Pasiensl TUCHMIUIMHBI U MEXIUCIMILIMHAPHBIC CBSI3M ¢ 00eCIeunBarOIUME (MPEIBIYIIIMMU) U
obecreurnBaeMbIMH (ITOCTIEIYIONIMMHI) TUCIUTUTMHAMHE MTPECTaBICHbI B Tabmuie 5.3.
Tabnuna 5.3 -Paznenbl TUCIUILTHHBL 1 MEX TUCIUTUITHHAPHBIC CBSI3U

No paznenoB nqaHHOW TUCUUIUIMHBI, TSI KOTOPBIX
HEO00XOIMMO M3YYCHHE 00€CIIEUNBAIOIINX U

HanmernoBanue muCIUnITIH 00ecneYnBaeMBIX JUCITUILINH

1 2 3 4 5

HpeIlIHeCTBy}OIJ_II/Ie JAHUCIUIIIIMHBI

1 OcHOBBI IOCTPOCHHS KOMITEIOTEPHBIX
ceTer

+

Tlocnenyroiye TUCUUTIIIMHBL

1 AnmapaTHble CpeacTBa KOHTPOJIS U
ynpasnerust POC

+ +

5.4.CoorBeTcTBHE KOMNETeHIUI, GOPMUPYEMbIX NPH U3YYeHUH TUCIUIUIUHBI, U BUOB 3aHATHI
CooTBeTcTBUE KOMMETEHUUH, (OPMUPYEMBIX MpPU H3yYEHUM OUCLUIUIMHBI, U BUAOB 3aHATHH
MIPEICTaBICHO B Tabmuie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETCHIMH W BHIOB 3aHATHH, (HOPMHPYEMBIX TIPH H3yYCHHU

JTACIIUTUTAHBI
E’ = Bunpl 3anstuit ®
£ = OPMBI KOHTPOJISt
S o Lo Foo < 0 SO
<z & l:‘i: :0503 QE&EQHQEE%
[IK-1 + + + + Dk3amed, OTUeT 110
naboparopHoii pabore,
Omnpoc Ha 3aHATHAX
[1K-6 + + + + Dk3amed, OTUeT 110
naboparopHoii pabore,
Omnpoc Ha 3aHATHAX
6. UHTepakTHBHBbIE MEeTOABI U (JOPMBbI OPraHU3AINU 00yUeHUS
TexHOMOrMM MHTEPAaKTUBHOIO OOyueHMs NMpHU pa3HbIX (opmax 3aHATUH B yacax NPUBEICHHI B
Tabmuue 6.1
Tabnuna 6.1 —TexHoNIOTUH UHTEPAKTUBHOTO 00yUYeHHsI PU pa3HbIX (hopMax 3aHATHN B 4acax
WNHTepakt
NHTrepakTuBHBIE HHTepakTHBHBIE
Metonsl WBHBIC Bcero
MPAaKTUYECKHE 3aHATHS =~ J1a0OpaTOPHBIC 3aHATHUS
JCKIHN
7 cemecTp
Mo3roBoii mrypm 4 4 5 13
CornacoBaHa Ha noprtane Ne 6
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‘ Wtoro 3a cemectp: ‘ ‘ 4 ‘ 5 13 ‘
Hroro | 4 | 4 5 13
7. JlabopaTopHbie padoThl

HanmenoBanue nabopatopHbIx pabot mpuBeeHo B Tadbmuie 7.1.
Tabmuma 7. 1 —HaumenoBanune nmabopatopHbIx paboT
HasBanus paznenos HaumenoBanue naboparopHeix padoT S E Q.= 2 >
7 cemecTp
2 OCHOBHBIE pa3HOBUIHOCTH Mojelneit VccrnenoBanue BIUSHAS TapaMEeTPOB 4 MK-1, TIK-
anementoB POC. SKBUBAJIEHTHOHN CXEMBI Ha PE3YJIbTaThI 6
MOJETUPOBAHUS.
Utoro 4
3 MeTozpl CUMYISLIUN Hccnenosanne HETMHEWHBIX IIETIEH 4 [1K-1, ITK-
AEKTPUUYECKUX LIeTIeH U CTPYKTYp METOJIOM T'apMOHHUYECKOro OanaHca. 6
Hroro 4
5 PacueTHO-3KCIIEpUMEHTATbHBIC UccnenoBanne METONOB CTPYKTYPHOIO 4 IK-1, TIK-
METOIbl IPOEKTUPOBAHUS. cunte3a cxem B CAITP AWRDE 6
MuTerpupoBaHuee CHCTCMBI Hcnonp30BaHre HHTETPUPOBAHHBIX 4
MOZIETTUPOBAHUS U U3MEPEHUH. crcrem AWRDE u LabVIEW st
pacyeTHO-IKCTIEPIMEHTAIEHOTO
npoektupoBanusi POC
Uroro 8
Htoro 3a cemectp 16
8. IIpakTnyeckue 3aHATHSA (CEMHUHAPBHI)
HaunMeHoBaHME MPAaKTHYESCKHUX 3aHATHI (CeMHHApOB) mpuBeneHo B Tabnuie 8.1.
Ta6numa 8. 1 —HanmeHnoBaHne NMPakTHYECKUX 3aHATHI (CEMUHAPOB)
Haumenosanue npakTudeckux sansatuit 50 £ 4 28 B &
Haspanus pasnenos P 235572 z
(cemunapoB) — o2& S b 2 4
7 cemecTp
1 Dramnbl ¥ aCIEKTHl TPOEKTUPOBAaHUS  3HAKOMCTBO ¢ MHTEpdehcoM u 4 IK-1, TIK-
POC, oxBarbiBaeMble COBPEMEHHBIMH | OCHOBHBIMU BO3MOKHOCTSIMHM CUCTEM 6
CAIIP, 1 ux uHTETpaIys B eJUHBINA npoekrupoBanus AWRDE u LabVIEW.
LIUKJI IPOEKTHUPOBAHMUSL. 3anaHue — coOpaTh MIPOCTYIO CXEMY B
AWRDE
Hroro 4
2 OCHOBHBIC Pa3HOBUIHOCTU MoJiesiel  MoJiesi B BHJIE SKBUBAJICHTHBIX CXEM. 4 I1K-1, ITK-
anementos POC. 3anaHue — uccieoBaTh BIUSHUE 6
pa3IMYHBIX TAPAaMETPOB HKBUBAJICHTHON
CXEMBI Ha PE3yJIbTaThl MOJCINPOBAHHS.
Hroro 4
3 MeTojpl CUMYITSIIAN Cumyrsius HEMHHEHHBIX [eneld METOI0M I1K-1, ITK-
3NEKTPUYECKUX LIENEH U CTPYKTYP pemeHust qudQepeHInaIbHbIX 6
YpaBHEHUH BO BpEMEHHON 001acTH.
3amaHne — UCCIeI0BaTh 3aBHCUMOCTh
KaueCcTBa MOJICITUPOBAHUS OT MapaMETPOB
CUMYJISITOPA; BBIIBUTH OCOOCHHOCTH
CXEMBI, JICNAIONINE PacueT
7
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4 CHUHTE3 U ONTUMHU3ALIUI

JNEKTPUIECKUX LENEH U CTPYKTYP.

HCIIpaBUJIbHBIM WJIHW HEBO3MOXXHBIM

Hroro

[Tapamerpuueckuii cunre3 POC B CAIIP 4
AWRDE. 3aganue —mapamMeTpuyecKu 6
CHUHTE3HPOBATh CXEMY TI0 33/IaHHOMY

IK-1, TIK-

KPUTEPUIO
HTtoro 4
5 PacueTHO-3KCIIEpUMEHTANIBHBIE [IporpammupoBanne THOKHX CPEACTB 4 MK-1, TIK-

METOJIbI IPOEKTHPOBAHUS.
MHTErpupOBaHHBIE CUCTEMBI
MOJZIETTMPOBAHMS 1 U3MEPEHHM.

Htoro 3a CECMCECTpP

u3Mmepenus ¢ npumenenreM LabVIEW u 6
iatopmer PXI mis cucrem
npoektupoBanus Hardware in the Loop

Hroro

20

9. CamocrosiTesibHasi padoTa
Bunsl camocTosTenbHOM paboThl, TPYIOEMKOCTh U (POPMUpPYEMbIE KOMITETCHIIUH TIPEICTABICHBI B

tabmume 9.1.
Tabmuma 9.1 -Buabl caMmocToATeNbHON PabOTHI, TPYA0EMKOCTh M (hOpMHUpyeMbIe KOMITETCHIINU
Bussl camocTositenbHolt X & 4 2 & B
HasBanus paznenos a 23 5 & = 2 DOpMBI KOHTPOJIA
paboThI o &8 & Z
7 cemecTp

1 DTane! 1 acmeKTsl ITogroroBka K 4 TIK-1, Ompoc Ha 3aHATHSAX,
npoexktupoBanus POC, MPAKTUYECKUM 3aHATUAM, I1K-6 DK3aMeH
OXBaThIBaeMble CeMHHapaM
copemernbmu CAIIP, ¥ TIpopa6oTka TeKnOHHOrO 8
MX UHTETpaLus B eAUHBIA |\ ooy o
LIUKJI IPOEKTHUPOBAHMUS.

Hroro 12
2 OcHOBHBIC [ToaroToBka k 4  TIK-1, Otuet no n1abopaTopHOi
Pa3HOBUIHOCTU MOJIETIE  MPAKTUYECKUM 3aHATHUSAM, I1K-6 pabote, Dx3ameH
anemeHToB POC. CeMHMHapaM

[IpopaboTka NEKIIMOHHOTO 1

Marepuaia

OdopmiieHre 0TYETOB TIO 4

nabopaTropHbIM paboTam

Hroro 9
3 Metoapl CUMYJISIIAN ITonroroBka k IK-1, Otuet no nabopaTopHOH
JNEKTPUUECKUX [ENEH 1 IPAKTUUECKHUM 3aHATHUAM, [1K-6 pabote, Dx3ameH
CTPYKTYp CeMHHapaM

[IpopaboTka NEKIIMOHHOTO 1

Mmarepuaia

OdopmiieHre 0TYETOB TIO 4

nabopaTropHbIM paboTam

Wroro
4 Cunres u ontuMu3anusa  Iloaroroska K 4 TIK-1, DK3aMeH
EKTPUUYECKUX LeTIel U | IPAKTUYECKUM 3aHSITHUSAM, [1K-6
CTPYKTYP. CEeMHHapaM

CornacoeaHa Ha noptane Ne

19049




Wroro
5 Pacuerno- ITonroroBka k 4  TIK-1, Otuet no nabopaTopHOH
9KCIIEpUMEHTAJIbHBIE MPAaKTUYECKUM 3aHATHSM, I1K-6 pabore, Dx3aMeH
METO/Ibl IPOEKTUPOBAHUS. CEMHUHapam
MuterpupoBanHee [TpopaboTKa JEKIIMOHHOTO 1
CHCTEMBI MOAEIMPOBAHMA |\ 1ororyyra s
U U3MEpEHUil.
[IpopaboTka NEKIIMOHHOTO 1
Marepuaia
OdopmiteHrE 0TYETOB TIO 4
naboparopHBIM paboTam
OdopmiieHre 0TYETOB TIO 4
naboparopHbIM paboTam
Hroro 14
HUroro 3a cemecTp 48
[loaroTroBka u craua 36 OK3ameH
9K3aMeHa
Htoro 84

9.1. Bonpochl Ha POPaGOTKY JeKIMOHHOTO MaTepuaja

1. Oranel u acmektsl npoektupoBanus PIC, oxsarbiBaembie coBpemeHHbIMH CAIIP, u ux

HUHTCTpaluvs B €JIUHBIN ITUKI IMPOCKTUPOBAHUA.

10.Kypcosasi padora (npoekr)

He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa AJIS OEHKH YCIIEBA€MOCTH CTYACHTOB

11.1. banabHble OLEHKH IS 3J1€MEHTOB KOHTPOJIS
Tabnuna 11.1 —banibHbIC ONEHKH JJIs SJICMEHTOB KOHTPOJIS

. . MakcumanbHbIH
. MaxkcruManbHbIN MaxkcruManbHbII
OneMeHThl yueOHOM 0asut 3a mepuon Bcero 3a
6amt Ha 1-yio KT ¢ Gasmr 3a mepuon
JeSITeTbHOCTH mexay 2KT u va cemecTp
Havyana cemectpa @ mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Omnpoc Ha 3aHATHAX 1C 1C 1C 30
Otuer no nabopaTtopHOn 12 12 16 40
pabote
Htoro makcumym 3a 22 22 26 70
Hepuoz
Ox3ameH 30
Hapacratomum ntorom 22 44 70 100
11.2.T1epecueT 6a/JI0B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[lepecyer 6amIoB B OLIEHKHM 32 KOHTPOJIBHBIE TOUYKH MpeAcTaBiIeH B Tabmume 11.2.
Ta6muma 11. 2 -{lepecder 6amIoB B OIIEHKU 32 KOHTPOJIBHBIE TOUKH
Bannel Ha 1aTy KOHTPOJIBHON TOYKU Ouenka
> 90%o0T MakcUMaIbHON cyMMBI OayutoB Ha gaty KT 5
Ot 70% 10 89%o0T MakcuManbHOU cyMMBbI OastoB Ha jary KT 4
Ot 60%10 69%o0T MakcumanbHOU cyMMBI OasutoB Ha nary KT 3
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< 60%ot MakcumanbHOM cymMMbl 0amioB Ha naty KT 2

11.3.1lepecueT cyMMbI 6J1710B B TPAAULHOHHYIO U MEKTYHAPOIHYIO OLIEHKY
[lepecyer cymMbl 0ayioB B TPAAWIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY IPEJCTABICH B TaOmuIe
11.3.
Ta6muma 11. 3 -lepecyer cymMMbl 6aioB B TPAAUIIMOHHYIO U MEXKITYHAPOAHYIO OIICHKY

Hrorosas cymma 6asios,

Ouenka (I'OC) YUYHUTBIBAET YCICIITHO CAAHHbIH Ouenka (ECTS)
9K3aMeH
5 (otmuHO) (3a4TEHO) 90-10C A (otin4HO)
85 -89 B ¢uenb xopoiiio)
4 (xopo1io) (3a4TeHO) 75-84 C (xoporio)
70 - 74
65 - 69 D (ymoBiaeTBOPHUTEIBHO)
3 (ynoBieTBOpUTEIBbHO) (3a4TECHO) 60-64 E (nocpexcraciio)
2 (neynosneTBopuTesbHO) (te Hwxe 60 6anmnos F (HeyaoBIECTBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOqUYECKOE U HH(POPMAIMOHHOE 00ecTedeHre ANCIHIITHHBI

12.1.0OcHoBHas auTEpaTypa
1. IudpoBbie U aHANIOTOBBIE OBICTPOACHUCTBYIOIIME ycTpoicTBa: Kypc nekuuit / ABmodenko b.
N. - 2007. 165c. [Dnekrponnsiii pecype] - Pexxum mocrtyma: http://edu.tusur.ru/publications/954ara
obpamenus: 27.04.2017.

12.2. lonoHuTEIbHAS JIUTEPATypa
1. OHOBBI aBTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS PaJHOICKTPOHHBIX YCTPOHCTB (dacth 1):
Vuebnoe mocobue / Komorpuso B. A. - 2012. 120c. http://edu.tusur.ru/publications/1330cHoBs
ABTOMATH3HPOBAHHOTO MPOCKTHPOBAHUS PAHOIICKTPOHHBIX YCTPOHCTB (dacTh 2): YueOHoe mocobue /
Konorpusos B. A. - 2012. 13%. http://edu.tusur.ru/publications/1393mekrponnslii pecypc] - Pexum
noctymna: http://edu.tusur.ru/publications/139fra o6pamenus: 27.04.2017.

12.3Y4yeOHO-MeTOANYECKHE TOCOOUA

12.3.1.00s13aTe/ibHbIE Y4eOHO-MeTOIMYECKUE MOCOOUSs

1. TlpuHmMOsel TOCTpOeHHS WH(POKOMMYHUKAIIMOHHBIX cHCTeM U cereil: JlaGoparopHsrit
npaktukyM NO2 no nucuuruinHe <« IpuHIMIBI MOCTPOEHUS MH()OKOMMYHHMKAIMOHHBIX CUCTEM U CEeTei»
JUIL  CTYICHTOB paauoTexHuueckoro ¢akyiaprera [/ boromomoB C. HW. - 2014. 26 c.
http://edu.tusur.ru/publications/4255

2. Pacuer »71€MEHTOB U YCTPOHCTB paguocBsi3u: MeToauueckue yKa3aHus IO MPOBEICHUIO
NPaKTHYECKUX 3aHATHH W OpraHu3allid CaMoCTosATeabHOM pabotel / Boromosnos C. M. - 2013. 28c.
http://edu.tusur.ru/publications/3475.

12.3.2Y4e0HO0-MeTOAUYECKUE TOCOOUS IS JINI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeTOANYeCKUEe MaTepualibl ISl CAaMOCTOSTEIBHON M ayAUTOPHON paboThl 00ydaromuxcs
W3 YWCIIa WHBAJIUIOB TPENOCTABIAIOTCS B (popMax, aganTHPOBAHHBIX K OIPAaHMYCHUSM HX 370POBBS H
BOCTIPHUSITHS HH(pOpMAIIHH.

J1s1 ML ¢ HAPYLIeHUAIMU 3peHus .

- B ()OpMeE AIIEKTPOHHOTO JOKYMEHTA;

- B IIeYaTHON (pOpME YBEITHMYCHHBIM HIPUPTOM.

Jas 1uu ¢ HapyIeHUsIMHU cJIyXa:

- B ()OpMe AIIEKTPOHHOTO JOKYMEHTA;

- B MevaTHol dopme.

Jas 1uu ¢ HapylIeHUsIMH OMIOPHO-ABUTaTe/ILHOTO annapara:

- B ()OpMeE AIIEKTPOHHOTO JOKYMEHTA;
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- B MevaTHol dopme.

12.4.ba3pl faHHBIX, HHGOPMALHOHHO-CIPABOYHbIE, IOMCKOBBIE CHCTEMbI H Tpedyemoe
NMporpaMMHoe odecrnedeHne
1. https://edu.tusur.ru

13. Marepua/ibHO-TEXHUYECKOE 00ecneyeHne TUCIUTLTNHBI
13.1.06uue TpeGOBaHUS K MATEPUATbHO-TEXHHYECKOMY 00eceuYeHU 0 TUCIHTIINHbI

13.1.1.MarepuajbHO-TeXHHYECKOE o0ecnedeHue s JeKIMOHHbIX 3aHATHI
JIEKIMOHHBIM Kypc MOATOTOBJICH B BHJE IpPE3CHTAlMH B 3JIEKTPOHHOW (opMme, MOITOMY B
JICKIIMOHHOM aynuTOpuH TpeOyeTcsi KOMIIBIOTEP C MPOEKTOpoM. YacTh AEMOHCTPAIMOHHOTO MaTepuania u
3a7a4 JUIs TIPOBEJCHUS IMPAKTHYECKHX 3aHATUH MOATOTOBJIEHA C HCIOJIb30BAHUEM IPOrPAMMHOIO
obecnieuennst AWR Design Environmenit LabVIEW. TakuM 06pa3oM, B ayIUTOPHU UIs MTPOBEIACHUS
MPAaKTUYECKUX M JIA0OPAaTOPHBIX 3aHATHH HWMEIOTCS KOMIBIOTEPHl C YKa3aHHBIM IPOTPAMMHBIM
obecIeYeHUEM.

13.1.2. MarepuajabHO-TeXHHYECKOe o0ecreyeHne A5l MPAKTHYeCKUX 3aHsITHI
JIeMOHCTpAIMOHHBI MaTepuan JJisi TPOBENCHUS TNPAKTUYECKUX 3aHSATUH TOJATOTOBICH C
ucnoab3oBanueM mnporpamMmuoro odecnedenus AWR Design Environment LabVIEW. Takum o6pasom,
B ayIUTOPHU JUIS TPOBEICHUS TMPAKTHUCCKUX W JAOOPATOPHBIX 3aHATHI HMEIOTCS KOMITBIOTEPBI C
YKa3aHHBIM POTrPAMMHBIM 00€CTICYCHHEM.

13.1.3.MarepuajbHO-TeXHHYECKOE o0ecneueHue s J1adopaTopHbIX padoT

Jns mpoBeneHus J1Ta0OpaTOPHBIX 3aHATHH MCIOJIB3YeTCsl yueOHas j1adopaTopusi, pacroioKeHHas
o azapecy 634034, Tomckas obnacth, T. Tomck, Bepmmnauna ynuma, n. 47, 4srax, ayn. Ned07 Cocrtas
obopynoBanus: YdeOHast meOenb; [llupokodopmarHblil mazmMenHbiid 3kpan — 1mT.; KoMmmbroTeps kiiacca
ne mmke Intel Pentium G3220 (3.0GHz/4Mb)/AGB RAM/ 500GBuipoKonosoCHsIM JOCTYIIOM B
Internet, ¢ monutopamm Tuma Samsung 18.5" S19C200N- I#it.; Ucmonwsiyercss TUIICH3UOHHOE
nporpaMMHoe obecrieueHune, makethl Bepcueii e Hmwke: Microsoft Windows XP Professional with SP3;
Visual Studio 2008 EE with SP1.

13.1.4. MarepuaabHO-TeXHHYECKOe o0ecrnedeHue AJIsi CAaMOCTOATEIbHOI padoThI
Jlnst caMOCTOSATENbHOM pabOThl HCIHONB3yeTcsl y4yeOHas aynuTopusi (KOMIBIOTEPHBIH Kiacc),
pacrionoxxenHas mo anpecy 634034, r. Tomck, yn. Bepmmnuna, 47, 4 stax, ayn. 407. Cocras
obopynoBanus: yueOHast MeOesb; KoMmbioTephl Kiaacca He Hmwke [I9BM INTEL Celeron D336 2.8Tw. -
12 wr.; xommberorepsl monkitodeHbl kK cetn UHTEPHET m o0ecrnieuyuBaroT JOCTYI B DJICKTPOHHYIO
HH(POPMAIIIOHHO-00pa30BaTENIFHYIO Cpey YHHBEPCHTETA

13.2.MarepunajibHO-TEXHUYECKO€E OOecnedeHre TUCIUTUINHBI JIUIS JIUI ¢ OTPAaHNYeHHBIMHU
BO3MOKHOCTSIMHU 3/]0POBbA

OcBoenue auciuIuinHbl unamu ¢ OB3 ocyliecTBiasSeTCs ¢ UCTIONB30BAHUEM CPEJICTB O0YUCHHS
00IIIer0 U CIIEIHAILHOTO Ha3HAYECHHS.

I[Ipy oOydeHWH CTYJICHTOB ¢ HApPyHIEHHSIMH CJIyXa TPEIyCMOTPEHO HCIIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYJIbTHMEIUHHBIX CPEJACTB W JPYTUX TEXHUYECKUX CPEJCTB
npuemMa/tiepenaun yueOHoi MHGOPMAIMK B TOCTYIHBIX (OpMax Ui CTYICHTOB C HAPYLICHUSIMHU CIyXa,
MOOUJILHOW CHUCTEMBbl OOYYEHHUs /i CTYJIEHTOB C HWHBAJIMIHOCTHIO, TMOPTAaTUBHON WHIYKIIMOHHOM
CUCTEMBI. YueOHasl ayiuTopusi, B KOTOpOUW 0OydaroTcs CTYACHTHI C HapylIeHHEM clyxa, 00OopyloBaHa
KOMIIBIOTEPHOM TEXHUKOM, ayqMOTEXHUKOW, BHUICOTEXHUKOH, AJIEKTPOHHOM MOCKOH, MYIbTHUMEIUHHON
CHCTEMOH.

IIpu oOy4eHHH CTYACHTOB € HAPYUIEHMSIMH 3PEHHSAMH TMPEIyCMOTPEHO HCIONb30BaHUE B
JICKIIMOHHBIX M YUCOHBIX ayIUTOPUAX BO3MOKHOCTH MPOCMOTPaA YAAJICHHBIX 00bEKTOB (Hampumep, TeKcTa
Ha JIOCKE WK Cllaiijia Ha SKpaHe) MpHU MOMOIIK BUICOYBEIHUUTENCH TS YIaJIeHHOTO IPOCMOTpA.

IIpu oOy4eHUM CTYIEHTOB ¢ HAPYIIEHHUSIMU OMOPHO-ABUIaTeJLHOI0 anmnapara WCIOIb3YIOTCS
aJIbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(OPMAIMKM W JPYrHe TEXHHYECKHE CpEACTBa Mpuemal/mepeaadn
y4eOHOW WH(pOpMAIMK B JOCTYMHBIX (DOpMax JUIsl CTYICHTOB C HApYIICHUSMH OMOPHO-IBUTATEIHHOTO
amnmapara, MOOMJILHOW CUCTEMbI OOYUCHUS IS JTFOJCH ¢ MHBAIHMTHOCTHIO.
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14. ®oupa 01LIEHOYHBIX CPEACTB

14.1.0OcHoBHBIe TpPeOOBaHUS K (POHIY OLIEHOYHBIX CPEACTB H MeTOAHYeCKHe PeKOMeHIAHH
@OH/I OLIEHOYHBIX CPEICTB M THUIOBBIE KOHTPOJbHBIE 3aJaHUs, HCIOIb3YeMbIE JUIsI OLIEHKU
c(OPMUPOBAaHHOCTH M OCBOCHHUS 3aKpPEIUICHHBIX 3a IUCHMIUIMHOW KOMIIETEHLUI Hpu HpOBEICHUU
TeKyIIeH, IPOMEeXYTOUHON aTTEeCTallMy 110 JUCLMIUIMHE MPUBEIEH B MPUIOKEHUH K pabouell mporpamme.

14.2TpeGoBannus Kk GOHIY OLEHOYHBIX CPEACTB ISl JHI ¢ OTPAHNYECHHBIMH BO3MOKHOCTSIMHU
310POBbS
Jnis CTyAGHTOB C MHBAJIMIHOCTBIO IPETyCMOTPEHBbI JOMOJHUTENbHBIE OLIEHOYHBIE CpPEACTBa,

NEPCUYCHb KOTOPLIX YKAa3aH B Ta6nnue.

Tadnnua 14 —/lono/HATE/IbHbIE CPeICTBA OLEHUBAHUS 1JIsl CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Kareropuu ctyneHToB

Buapl 10MOJTHUTEIBHBIX OLICHOYHBIX
CpCaCTB

@DopMBbI KOHTPOJIS M OLIEHKU
pe3ynbraTtoB 00y4eHuUs

C HapyleHusIMH
ciyxa

TecThl, MUCbMEHHBIE CAMOCTOSATENIbHBIE
paboThl, BOIIPOCHI K 3aUeTy,
KOHTPOJIbHBIE pabOThI

[Ipenmy1iecTBeHHO MMCbMEHHAs
poBepKa

C HapyleHusIMH
3peHus

CO6€C€I[0B3.HI/I€ I10 BOIIpOCaM K 3a4cCTy,
OIpocC Mo TCpMHUHaAM

[IperMyILeCTBEHHO YCTHAS TIPOBEPKa
(MHIUBHIYATEHO)

C HapylIeHusIMH
OIIOPHO-
JBUTATEIBHOTO
ammapara

Pemenue nucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOThI, MICbMEHHBIE
CaMOCTOSITeNIbHBIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_IC CTBCHHO AU CTAHIIMOHHBIMHU
METOAaMHU

C OIrpaHUYCHUAMU 10
O6I].[CM€I[I/I]_II/IHCKI/IM
IOKa3aHUusAM

TecThl, MUCbMEHHbIE CAMOCTOSATEIIbHBIE
paboThl, BOIIPOCHI K 3aUeTy,

KOHTPOJIbHBIC pa60TLI, YCTHBIC OTBCThI

[TpenmyriecTBeHHO MpOBEpKa
METOJIaMH, UCXOJIs U3 COCTOSIHUS
00y4arolierocs Ha MOMEHT NTPOBEPKH

14 . 3MeToau4vecKue peKOMEHAAINH 10 OIEHOYHBIM CPeICTBAM JIJIs JIMI] C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 3/I0POBbA

Hdns crynentoB ¢ OB3 mnpenycmarpuBaeTcss JocTymHas ¢(opma MpeJoCTaBICHUS 3aJaHui
OLICHOYHBIX CPEACTB, @ IMEHHO:

- B MeYaTHOU (opme;

- B IIeYaTHON (OopMe C YBEITUUIECHHBIM MPUPTOM;

- B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

- METOZIOM YTEHHUS ACCHCTEHTOM 3aJJaHUsI BCIIyX;

- Npe0CTaBIICHUE 3aJ[aHUsI C HCIIOIb30BAaHUEM CYPIOTIEPEBOIA.

CTyaeHTaM ¢ MHBAJIMAHOCTBIO YBEJIMYHMBACTCS BpEMs Ha IOATOTOBKY OTBETOB HA KOHTPOJBHBIC

BOIIPOCHI. I[J'I}I TAaKUX CTYACHTOB MNPCAYCMATPUBACTCA AOCTYIIHAA (bOpMa npeaoCTaBJICHU OTBCTOB Ha
3aJ1aHusl, a UMCHHO.

- NHCBMEHHO Ha Oymare;

- Ha0bOp OTBETOB HA KOMIIBIOTEPE;

- Ha0bOp OTBETOB C MCIOJIB30BAaHUEM YCIYT aCCHCTEHTA;

- NpeICTaBICHUE OTBETOB YCTHO.

[Ipouenypa oueHMBaHHS PE3yIbTaTOB OOYYCHUs] MHBAJIUIOB IO AMCIMIUIMHE MpEIycMaTpuBacT
npenocTaBieHre HHGoOpMaIMU B pOpMax, afanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbs U BOCTIPHATHS
nHbOpMAITIH:

J1st M1 ¢ HAPYLIEHUSIMU 3PeHMs

- B ()OpMeE AIIEKTPOHHOTO JOKYMEHTA;

- B TI€4aTHOW (OpMe yBEITUYECHHBIM MIPH(TOM.

J1s1 AN ¢ HAPYLIEeHUAMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

- B MevaTHol dopme.

J1s1 M1 ¢ HAPYLIEHUSIMU OTIOPHO-ABUIaTeILHOTO anmnapara:
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- B ()OpMeE AIIEKTPOHHOTO JOKYMEHTA;

- B TIeYaTHOHU (opme.

[Tpu HEoOXOAMMOCTH TSI OOYYAIOIIMXCS C MHBAJIHIHOCTHIO MPOLETypa OLICHUBAHUS PE3YIIBTATOB
00y4YeHMsI MOYKET TPOBOAMUTHCS B HECKOIBKO JTAIOB.
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1. BBenenne

®onp ouenounbix cpeacts (POC) sipiseTcs NpUIoKeHHEM K paboueii mporpamme TUCHHILTHHBI
(mpakTUKK) W TpeacTaBiIseT cOOOH COBOKYITHOCTh KOHTPOJIBHO-M3MEPHTEIbHBIX MaTepHaioB (THIIOBBIC
3aj1aun (3aaHHs), KOHTPOJIbHBIE pAOOTHI, TECTHI M JP.) H METOAOB UX HCIONB30BAHUSI, PEeIHA3HAYCHHBIX
11 U3MEPEHUSI YPOBHS JTOCTHKEHHUS CTYJCHTOM YCTaHOBJICHHBIX PE3YJIbTaTOB O0yUCHHUS.

®OC mno aucuumuuHe (OpPaKTHKE) HCMOIB3yeTCs IPH IPOBEACHHM TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH U MPOMEKYTOYHOM aTTeCTalluK CTY/IEHTOB.

I[TepedeHb 3aKpETUICHHBIX 32 JUCIUILTHHON (IPAKTHKOM) KOMIETECHIMI MpUBEACH B Tabume 1.
Tabnuna 1 —IlepeueHs 3aKpEIUICHHBIX 33 JUCIUTUIMHON KOMIIETEHIINH

Kon ®opMyIUpOBKa KOMIIETEHIIUN Oransl GopMUpOBaHUS KOMIETCHITUN

[K-6 TOTOBHOCTBIO BBITIOJIHATH PAacyeT U JlomkeH 3HaTh CTaHAAPTHBIC MAKEeTh
MIPOEKTUPOBAHME JETAJIEH, Y3JIOB U YCTPONUCTB  IPUKIAJHBIX IPOTPAMM,
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C  OPUEHTHPOBAHHBIX Ha PEIICHHUE HAyYHBIX U

TCXHHUYCCKHUM 3aJaHUCM C UCIIOJIb30BaAHUEM MPOCKTHBIX 3a4a4 paguO3JICKTPOHUKH. ,
CpCACTB aBTOMATU3alluu MPOCKTUPOBAHUA I[OJ'I)KCH YMETb NPUMCHATH KOMIIbIOTCPHBIC
TIK-1 CITOCOOHOCTBIO BBINOJIHATH MATEMATHYECKOE CHCTCMBI 1 HAKCTRI HPUKIIALHBIX

MpOrpaMM JJisi IPOEKTUPOBAHUS U
WCCIIe/IOBAHUS PAIMOTEXHUYECKUX
YCTPOMCTB.;

JlomkeH BiajieTh TUIIOBBIMU
MPOrPaMMHBIMH CPEJICTBAMHU JIJIS
aBTOMATHU3AIUY IPOEKTUPOBAHUS U
MOJEIMPOBAHUSA PAJAUOIEKTPOHHBIX
Lenei, ycTpocTB U CUCTEM.;

MOJCIMPOBAHUE OOBEKTOB U IIpouecCoB 11O
THUIIOBBIM METOAHWKAM, B TOM 4YHCJIIC C
HCIIOJIB30BAHUEM CTaHAAPTHBIX ITAKETOB
IPUKIIAAHBIX ITPOrpaMmM

OO0muye XapakTepUCTHKHU IMOKa3aTeliel W KPUTCPUEB OICHUBAHHS KOMITETECHIIMM Ha BCEX JTarax
MPUBEICHBI B TA0IUIIE 2.
Tabnuia 2 —O0uuMe XapaKTepUCTUKU TIOKa3aTele U KPUTSPUEB OIICHUBAHKSI KOMIICTCHITUI MO Tanam

[Tokazarenu u
3HaTh Ymets Bnanets
KpUTEPHUH
Otnuuno (Bicokuit O6nanmaer Gakrtuueckumu  OOnagaeT quana3oHOM KonTpomupyer pabory,
YPOBEHb) U TEOPETHYECKUMU MPAKTUYECKUX YMEHUH, MPOBOJIUT OLIEHKY,
3HAHUSIMU B TIpeJenax TpeOyeMbIX JUIS Pa3BUTHSI | COBEPIICHCTBYET ACHCTBUS
n3ydaemoii obiactu ¢ TBOPUYECKHX PEIICHUH, paboTs
MMOHMMAaHUEM TPaHUIL abcTparupoBaHus
MPUMEHUMOCTH mpobieM
Xoportio (0a3oBeiii  3HaeT dakThl, mpuHIMIb, OO6agaeT 1uanasoHOM bepeT oTBETCTBEHHOCTH 3a
YPOBEHb) MpoIIecChl, o0mme MPAKTUYECKUX YMEHUH, 3aBepLICHHE 3a/1a4 B
MOHSITHSA B IIpesenax TpeOyeMbIX JUIS PEIIEHUs] | MCCIIEA0BAaHUH,
n3ydaeMoit oomacti OTIpe/IeICHHBIX PO0JIeM B TIPUCTIOCAOIMBAET CBOE
00JIacTH UCCIeIOBaHUS MOBEICHUE K
00CTOSITEeIHCTBAM B
pelieHny npoodiaem
VYnosnersoputensH O6nanaer 6a30BbIMU OO6nagaeT OCHOBHBIMU Pabotaer npu npsimom
o (moporoBbIii OOIINMY 3HAHUSMHU YMEHUSIMH, TpeOyeMbIMH | HAOITIOACHUH
YPOBEHb) JUTSL BBITIOJTHEHUS MTPOCTHIX
3aza4

2 Peaam3zanusa KoMIeTeHIMI

2.1 Komnerennus IK-6
[1K-6: roTOBHOCTBIO BBIMOJHATH pPAcueT W MPOSKTHPOBAHUE JeTajel, Y3JIOB M YCTPOMCTB
pPaIMOTEXHUUYECKUX CHCTEM B COOTBETCTBMHM C TEXHHYECKHM 3aJlaHMEM C HCIOJIb30BAaHHEM CPEICTB
aBTOMATH3alIMH MPOCKTUPOBAHUS.
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Jist hopMHUpOBaHHS KOMIIETCHIIUH HEOOXOIMMO OCYIIECTBUTH PSJI ATAMOB. DTanbl (HOPMHPOBAHUS
KOMIIETEHIINM, NPHUMEHSIEMBIE I OJTOTO BUABI 3aHATUH M HCIONb3yEeMbIE CPEACTBA OLICHUBAHUS
NpeACTaBIeHBI B Ta0muIe 3.
Tabmuma 3 —Otamnsl hopMHUpOBaHHS KOMIETECHIIMH U MCIIONb3yeMbIE CPEIICTBA OLICHUBAHMUS

Cocras

Conepxanue
JTaroB

3HaTh

CTaH/IaPTHBIE MTAKEThI
MPUKJIATHBIX IPOTPAMM;

YmeTh

YMETb PUMEHSTh
KOMITbIOTEPHBIE CUCTEMBI
U NaKeThl IPUKIATHBIX
MporpaMM is
MPOEKTUPOBAHUS U
HCCIIEIOBaHUS
PaaMOTEXHUYECKIX
YCTPOMCTB;

Bnanets

THUTMIOBBIMU
MPOrpaMMHBIMU
CpenCTBaMH ISt
aBTOMaTH3aLNN
MPOEKTUPOBAHUS U
MOJIETMPOBAHUSA
PaarOdIEKTPOHHBIX
LieTIel, yCTPOUCTB U
CHCTEM.

Buner zanstuit

* HHTepakTuBHBIE
NpPaKTUYECKHE 3aHSITHS,
* lHTepakTHBHBIE
nabopaTropHbIe 3aHATHS,
* HHTepakTuBHBIE
JICKIINY,

* JIpakTnueckue
3aHATHS;

* JlaGopatopHsble
paboTsr;

o Jlekuuwy,

* CamocrosATenbHas
pabora;

* llHTepaKkTUBHBIE
MPAaKTUYECKHE 3aHATHS,
* HHTepakTHBHBIE
nabopaTopHbIe 3aHITHS,
* llHTepaKkTUBHBIE
TIeKIHH,

* [IpakTHueckue
3aHATHS;

» JlaGopatopHble
paboTHI;

e Jlekuuwy,

* CamocrosATenbHas
pabora;

* llHTepaKkTUBHBIE
MPAaKTUYECKHE 3aHATHS,
* HMHTepakTHBHBIE
nabopaTopHbIe 3aHITHS,
» JlaGopatopHble
paboTHI;

* CamocrosATenbHas
pabora,

Hcnonb3yembie e Oruer o * Oruer no * Oryer mo
CpencTBa naboparopHoit pabdore; naboparopHoii paboTe; naboparopHoii paboTe;
OLICHUBAHUA e Ompoc Ha 3aHATHSIX; * Ompoc Ha 3aHATHSIX; e DK3aMeH;
e DK3aMeH; e DK3aMeH;

DopMyNnMpOBKa IOKa3aTelied M KpPUTEpUEB OLICHWBAHUS JTAHHOW KOMIIETEHIMM MpPHUBEICHA B
Tabnuue 4.
Tabmuma 4 —Iloka3arenu ¥ KpUTEPUH OIICHUBAHMS KOMIIETSHIIMN Ha dTarax

Cocrtas 3Harb YMmers Bnanets
Orinano * OOnagaer * OOnagaer nuanasoHoM * KoHtpomnupyet padory,

(BBICOKHIA YPOBEHB)

(aKTHYECKUMH U
TEOPETUICCKUMU
3HAHWSIMH B TIpe/iesiax
u3ydaeMoii o00macTu ¢
NOHMMaHUEM T'PaHHUI]
NPUMEHHMOCTH,

MPaKTHYECKUX YMEHU,
TpeOyeMbIX ISl pa3BUTHUS
TBOPYECKHUX PEIICHUH,
abcTparnpoBaHus
npobiem,;

MIPOBOUT OIICHKY,
COBEPIIICHCTBYET
JEeUCTBUS PaOOTHI;

Xoportio (6a30BbIit
YPOBEHb)

* 3Haer (akThI,
NPUHIIMIIBI, IPOIIECCHI,
001111e OHSATHS B
npejesnax u3ydyacMoin
oOnacTu;

e (OOsmagaeT AUana3oHoOM
MPaKTUYECKUX YMEHUH,

TpeOyeMBbIX JUIS PeIeHUs
OTpeIeNICHHBIX MPOOIIeM
B 00JIACTH HCCIIEIOBAHUS

* beper
OTBETCTBEHHOCTH 3a
3aBeplLICHHE 3a/1a4 B
HCCIIEJ0BaHNH,
IpUCHocabIuBaeT cBOe
MIOBEJICHUE K
00CTOSITENbCTBAM B
peleHny npooieM ;
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VnoBnerBopuTenbH | o O6nazaer 6a3oBHIMU * OOGnagaer ocHoBHbIMH | * Pabotaer mpu npsiMom
o (moporoBbIii OOITMMH 3HAHUSIMU, YMCHUSIMH, TPEOYeMbIMH | HAOTIONCHUH;
YPOBEHb) JUJIS BBITIOJTHCHUSI

MPOCTHIX 33J1ad;

2.2 Komnerennus ITK-1
[TK-1: ciocoOHOCTBIO BBITIOJNIHATH MaTeMaTHYECKOE MOJICITUPOBAHHE OOBEKTOB M TPOLIECCOB MO
TUTIOBBIM METOJIMKAM, B TOM YHCJIE C UCIIOJIB30BAHUEM CTAHIAPTHBIX MAKETOB MPHUKJIAIHBIX TIPOTPAMM.
Juns hopMHUpOBaHKS KOMIIETCHIIUK HEOOXOIMMO OCYIIIECTBUTH PsiJl ATANOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHIIMH, TPUMCHSEMBIC I JTOTO BHIbI 3aHATHH W MCIOJIb3yeMble CPEICTBA OIICHUBAHMS
MpeJICTaBIeHbI B Ta0nuIe 5.
Tabnuma 5 —Dtamnsl hopMUPOBaHHS KOMICTCHIIMH U HCIIOIb3YEMbIC CPEIICTBA OLICHUBAHUS

Cocrtas 3Harb YMmeTs Bnanets
Conepxxanue CTaH/IaPTHBIE MAKEThI MPUMEHSTH TUTIOBBIMU
3TaroB MPUKIAJHBIX IPOTPaMM,  KOMIIBIOTEPHBIE CUCTEMBl  IIPOTPAaMMHBIMU
OpPUEHTHPOBAHHBIX HA Y NaKeThl IPUKIATHBIX CpenCTBaMH ISt
pelIeHrEe HAyYHBIX U MporpaMM Jis aBTOMaTH3aLNN
MPOEKTHBIX 33]1a4 MPOEKTUPOBAHUS U MIPOEKTUPOBAHUS U
PaarOdIIEKTPOHUKH; HCCIIeIOBaHUS MOJICTMPOBAHUSA
PaaMOTEXHUYECKUX PaarOdIEKTPOHHBIX
YCTPOWCTB; LIETIEH, YCTPONCTB H
CHUCTEM;
Bunp! 3ansaTHit * lHTepakTHBHBIE * HHTepakTHBHBIE * HHTepakTHBHBIE
NPaKTHYECKHUE 3aHATHUS; MPAKTUYECKHUE 3aHATHUS; MPAKTUYECKHUE 3aHATHUS,
* lHTepakTHBHBIE * HHTepakTHBHBIE * HMHTepakTHBHBIE
nabopaTopHbIe 3aHATUS, | J1Ta0OparoOpHBIC 3aHATHS; = J1abOpaTOpHBIC 3aHATHS,
e HuTepakTuBHBIC * HHTepakTUBHBIC » JlaGopatopHble
JIEKLUHY, JIEKLINH, paboTHI;
* IlpakTuueckue * [IpakTuueckue » CamocrosTenbHas
3aHATHUS, 3aHATHUS, pabora,
» JlabGoparopHsie * JlaGoparopHsie
paboTHI; paboTHI;
e Jlekuuwy, e Jlekuuwy,
* CamocrosaTenbHas * CamocrosaTenbHas
pabora; pabora;
Hcnone3yemble ¢ Oruer o * Ortuer 1o * Ortuer 1o
CpeacTBa naboparopHoi pabdore; naboparopHoii paboTe; naboparopHoii paboTe;
OLCHUBAHUA e Omnpoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHSIX; e JK3aMeH,;
e DK3aMeH; e DK3aMeH;

dopMynHpOBKa TOKA3aTeaei M KPUTEPHEB OLCHUBAHUS TaHHOW KOMIICTCHIMH IMPUBEICHA B
Tabmune 6.
Tabnuia 6 —ITokasarenu U KpUTEPUH OIICHUBAHKS KOMIICTCHIIMN Ha dTarax

Cocrtas 3Harb YMmers Bnanets

Orinano e OO6nanaer * OO6nagaer auanazoHoM ¢ KonTponupyeT paboty,

(BBICOKHIT yPOBEHB)  (haKTUUECKHMHU U MPaKTUIECKUX YMECHUH, MIPOBOAMT OLICHKY,
TEOPETUICCKUMU TpeOyeMbIX IJIsl pa3BUTHSI  COBEPIICHCTBYET
3HAHUSIMH B TIpe/iesiax TBOPYECKHX PEIICHHH, neicTBUS paboTHI,
n3y4aeMoii 00macTu ¢ abcTparupoBaHus
NOHUMAHUEM TPAHUI] npooiem;
NPUMEHUMOCTH,

Xopomo (6a30BbIii | ¢ 3HaeT QakThl, * OOnagaer nuanazoHom | * beper
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ypOBeHB) IMPpUHOUIIBL, IPOLIECCHI, MPAKTHICCKUX yMeHHﬁ, OTBCTCTBCHHOCTH 34

O6I_I_II/IG IIOHATHSA B Tpe6y€MLIX IJI pCIICHUA = 3aBCpUICHUC 3a/1a4 B
npeaeiax I/I3y‘{aeMOI71 OIIPCACIICHHBIX HpO6J'I€M HUCCJICA0BaHUU,
O6J'IaCTI/I; B o0jacTu HCCJIICAOBAHUA HpI/ICHOC3.6J'II/IBaeT CBO€

; IIOBEIEHHE K
00CTOSATENBCTBAM B
perieHu IpooIIeM ;

VnoBnerBopuTenbH | o O6nagaer 6asoBHIMU * OOGnagaer ocHoBHbIMH | * Pabotaer mpu npsiMom
o (moporoBbIii OOIIMMU 3HAHUSAMH; YMCHUSIMH, TPeOyeMbIMH | HAOTIONCHUH;
YPOBEHb) TS BBITIOJTHCHUSI

MPOCTHIX 3a]1a4;

3 TunoBbie KOHTPOJIbHBIC 3aJaHUA
HJ’IH pcajm3alniy BBIIICIICPCYNCIICHHBIX 3aa4 06y‘-I€HI/ISI HCIIOJIB3YIOTCS THUIIOBBIC KOHTPOJIbHBIC
3alaHusl WKW UHBIC MaTCpHaJibl, HeO6XO,I[I/IMBI€ JJI1 OLICHKH 3HaHPII>i, yMeHHﬁ, HaBBIKOB H (I/IJ'IPl) OIIbITa
ACATCIIBHOCTH, XapaKTCPU3YIOLIUX ITallbl q)OpMI/IpOBaHI/IH KOMIICTEHIIUHA B mnponecce O0CBOCHUA
06pa30BaT€J'IBHOI71 nporpamMmsel, B CJICAYIOIIEM COCTABE.

3.1 Tembl ONPOCOB HA 3AHATUSIX

— 1. Crpykrypa CAIIP Multisim. 2. Co6epure B CAIIP Multisim cxemy, cocrosmiyio u3
HECKOJIbKUX CONpOTHBICHUH. [ToaKIiounTe U3MepUTeNIbHbIE MPUOOPHI (aMIepMETPbl U BOJIBTMETPHI) €
LEJIbI0 U3MEPeHUs] TOKOB M HampspKeHWi B nermsx. [Ipu ucrnonb3oBaHuu npuOopoB u3 3akpoma Indic
yOeuTech, 4TO OHM HACTPOCHBI HA M3MEPEHHs Ha MOCTOSHHOM TOKe (IJIsl ATOro LICNKHHUTE JBa pa3a
JIeBOW KHOIKOW <«MBIIIN», YKa3bIBasi KypCOPOM Ha COOTBETCTBYMOIIUiT prbop). 3. PaccunTaiite, KakuMu
JOJDKHBI OBITH TOKH BO BCEX BETBSIX 3aJ[aHHBIX MPEro/aBaresieM cxeM (IpH pacdeTe MOKHO HCIIOIb30BaTh
yKa3aHHblE Ha CX€MaxX HOMHUHAJbHBIC 3HAUEHUs COIMPOTHBICHUH, JMOO 3HAYEHUs, 3aJaHHBIC
npernogaBaTesieM WK BbIOpaHHbIe CTyaeHTOM). 4. CoOepuTe pacCUUTaHHBIC CXEMbl U U3MEPBTE TOKH BO
BCEX BETBsX. Pe3ynbrarel u3MepeHuit 3aHecute B Tabnuiy. 5. [Ipenioxure cBoO cxemy, COCTOSALIYIO U3
MPOU3BOJIBHOTO YMCJIAa 3JEMEHTOB. i MPeIIOKEHHOM CXEMbl PACCUMTAWTE TOKHM M HANpPSKCHUS B
BETBAX. BBINONHUTE COOTBETCTBYIOIINE U3MEPEHHS M PE3ybTaThl 3aHecuTe B Tabnumy. i n3mMepeHus
HAMpPSOHKCHUH TMOAKIIOYMTE BOJBTMETPHI TaM, IJe 3TO HeoOXxomumo (3HaKk W Ooiiee TEMHas CTOPOHA
nprOOpOB COOOIIACT CBEJCHHS O HANPAaBICHHHM TOKOB M 3HAKe HampspkeHHs). [locie BBIMONHEHHs
U3MEpeHU M ydeTa HalpaBIE€HUI NpPOTEKaHHs TOKOB yOEIUTECh B CIIPAaBEAJUBOCTH MEPBOrO 3aKOHA
Kupxrodga - B moboMm y3ne 3IeKTpUUecKod ILemu anredpanyeckas CyMMa TOKOB paBHa Hy/wo0. 6.
Paccumraiite, KakMMU JOJDKHBI OBITH TOKH BO BCEX BETBAX CXEMBI, COJEpKaIlell JBa HCTOYHHKA
HampsDKeHUs: (CM. HApHUMeEp, CXeMy, MPUBEICHHYIO HIDKE). BBINONHUTE M3MEpEHHE TOKOB M CPaBHHTE
MOJTyYEHHBIE PE3YJIBTAThI C PACUETHBIMHU.

3.2JKk3aMeHAlHOHHBIE BONPOCHI
— Oranbl U acnekTel npoektupoBaHuss POC, oxsarsiBaemble coBpeMeHHbIMH CAIIP, u wux
MHTETPAIMS B €IMHBIN IIUKJI TIPOCKTUPOBAHHS.

3.3 Tembl 1a00paTOPHBIX padoT
— HccrnenoBanne BIUSHHAS TApaMETPOB SKBUBAICHTHON CXEMBI Ha PE3YJIbTAaThl MOICITHPOBAHHS.
— MHccnenoBanue HEIMHEWHBIX LIETIEH METOJOM TapMOHMYECKOTO OanaHca.
— HccnenoBanue meTo0B cTpykTypHOTo cuHTe3a cxem B CAIIP AWRDE
— HWcnonp3oBanue wuHrerpupoBanHbix cucteM AWRDE u LabVIEW gans  pacuerno-
3KCIIEpUMEHTANIbLHOTO IpoekTupoBanus POC

4 MeToan4yecKkue MaTepuaJbl
s obecnieuenns mporecca oOy4eHUs] U penieHus 3a1ad 00ydeHUs] UCTIONB3YIOTCS CIIeTyFOIIHe
Marepuabl:
— METOIMYECKHE MaTephalbl, ONpPECIAIONINe NPOUEAYPbl OIICHWBAaHHUSA 3HAHWH, YMEHHH,
HAaBBIKOB M (WJIM) ONbITA [ESITEIbHOCTH, XapaKTePH3YIOIIUX OSTarbl (Op-MHPOBAHHS KOMIICTCHIHH,
cornacHo 1. 12paboueii mporpamMmel.
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4.1.0OcHoBHas1 INTepaTypa
1. [udpossie u aHaNOroBbie OBICTPOACUCTBYIOIIKE ycTpoiicTBa: Kype nekuuit / ABnoyeHko b.
H. - 2007. 165c. [Dnekrponnsiii pecypc] - Pexum pocryma: http://edu.tusur.ru/publications/954,
CBOOOIHBIH.

4.2.JlonoTHUTEIbHAS JIUTEPATypa
1. OHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS PAJUOIICKTPOHHBIX YCTPOWCTB (dacth 1):
VYuebnoe mocodue / Komorpuso B. A. - 2012. 120c. http://edu.tusur.ru/publications/1330cHoBEI
ABTOMATH3MPOBAHHOTO MPOCKTHPOBAHUS PAHOIICKTPOHHBIX YCTPOHCTB (dacTh 2): YueOHoe mocobue /
Konorpusos B. A. - 2012. 13%. http://edu.tusur.ru/publications/1393mekrponnsiii pecypc] - Pexum
noctymna: http://edu.tusur.ru/publications/133@p601Hbrii.

4.3.06s13aTebHbIE Y4eOHO-MeTOANYeCKHE MOCOo0ust

1. [puHmmnsl nocTpoeHHss HMHPOKOMMYHUKAIIMOHHBIX cHUCTeM Hu ceteld: JlaGopaTtopHsblii
npakTukyM NO2 no aucuumirse « [pUHIUIBI MOCTPOCHUS! HHPOKOMMYHUKAIIMOHHBIX CHCTEM U CETeH»
JUIL  CTYICHTOB paauoTexHuueckoro ¢akyiaprera [/ boromomos C. HW. - 2014. 26 c.
http://edu.tusur.ru/publications/425Bacyer smeMEHTOB W yCTPOMCTB pagvoOCBsI3H: MeETOTHUYCCKHE
yKa3aHUs 10 MPOBEICHUIO MPAKTUYCCKUX 3aHITHH W OpraHu3allid CaMOCTOSTEJIbHON paboTel /
boromonoB C. . - 2013. 28c. http://edu.tusur.ru/publications/3479nkkrponnsiii pecypc] - Pexum
nocryna: http://edu.tusur.ru/publications/425B060aHbIi.

4.4.Bba3bl JAaHHBIX, HH(l)OpMaIII/IOHHO CIIPABOYHbBIC M MOUCKOBbLIC CUCTEMBI
1. https://edu.tusur.ru
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