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VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar

Hamnpasnenue noaroroku (cnernuanbHocTh): 11.03.03 KoncTpynpoBaHue M TEXHOJIOTHS JI€KTPOHHBIX
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Hanpasnennocts (mpoduis): IIpoekTHpoBaHne U TEXHOJIOTHSI PAIM0YIEKTPOHHBIX CPEICTB

®opma oOyueHHUs: OUHAA

@axkynerer: PK®, Painokoncrpykropckuii pakyabrer

Kadenpa: KUIIP, Kadenpa KoHCTpYyUpPOBAHUSI U POU3BOACTBA PATHOANNIAPATYPbI

Kypc: 3

Cemectp: 6

VYueOnsIii mian Haoopa 2015 roga

Pacnipenenenue pabouero BpeMeHu

No Bunsl yue6HOM qesTeNbHOCTH 6 cemecTp Bcero Ennnunel
1 Jlexkumun 34 34 9acoB
2 [IpakTHueckue 3aHATHA 34 34 4acoB
3 JIaGoparopHble 3aHATHS 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHI 84 84 4acoB
5 CamocrosTenbHas paboTa 96 96 4acoB
6  Bcero (6e3 5x3ameHa) 180 180 9acoB
7 ITogroroBka M cmada SK3aMeHa 36 36 JacoB
8 OO01mmas TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E

Ok3ameH: 6 cemecTp

Tomck 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 6/2016 ot « 3 » 11 2016 1

JIUCT COTTIACOBAHUN
PabGouass mporpamma cocraBiieHa ¢ ydeTroMm TpeOoBanuii denepanbHoro l[ocymapcTBEHHOTO
oOpa3zoBarenbHOTO craHgapra Beicmiero obOpazoBanus (PI'OC BO) mo HampaBlIeHHIO MOATOTOBKU
(cnermmanpHOCTH) 11.03.03 KoHCTpyMpOBaHME M TEXHOJIOTHS AJICKTPOHHBIX CPEICTB, YTBEP)KIECHHOTO
2015-11-12 roma, paccMOTpeHa U yTBEpXK/IeHa Ha 3aceJaHuU Kaeapbl «  » 20 rona,
MPOTOKOI Ne

PazpaboTunku:
npodeccop kad. KUITP [locrak A. C.

3aBeayromuii ooecneunBaronieit kad.
KUITP Kapabau B. M.

Pabouas nporpamMma corsiacoBana ¢ pakyabTeToM, MPOPUIUPYIONICH U BhITyCcKaromei kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Jexan PKO Ozepkun . B.

3aBeqyromInid BEITyCKAOIIEeH Kag.

KUIIP Kapa6an B. M.
DKCHEPTHI:

npodeccop kapeapa KUIIP Macanos E. B.
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1. Heau v 3a1a4M AU CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenpt0 OCBOCHMSI JUCHUIUIMHBI SIBIISCTCS O3HAKOMJICHHE CTYIEHTOB C OCOOCHHOCTSIMH
TpeOOBaHUHN DIEKTPOMATHUTHOW COBMECTHMOCTH TPH MPOCKTHPOBAHHHM KOHCTPYKIIMH COBPEMEHHBIX
EKTPOHHBIX  CPEACTB, BKJIIOYAsd OOBEKTHI MHUKPO W HAHOXJIGKTPOHWUKH, TPH  HAIHYUH
HEeTpeAHAMEPEHHBIX PAIMONIOMEX €CTECTBEHHOTO U UCKYCCTBEHHOTO MPOUCXOMKICHUSI.

1.2. 3agaum IMCHUIIITHHBI
— OCHOBHOM 3a/la4eil TUCHIUILIMHBI SBISIETCS (OPMHUPOBAHUE y CTYIACHTOB 3HAHUS OCHOBHBIX
HMCTOYHUKOB TIOMEX €CTECTBEHHOTO M HMCKYCCTBEHHOIO MPOUCXOXKICHHS, OCOOCHHOCTEH WX BIIMSHHS Ha
(YHKIIMOHUPOBAHUE JIEKTPOHHBIX CPEICTB, CIOCOOOB M METOIbI OOPHOBI C BHENIHUMH U BHYTPEHHUMU
AIEKTPOMAarHUTHBIMH HABOJKAMHU U TIOMEXaAMH.

2. Mecto aucunniimubl B ctpykrype OITIOII

Huctunnmuna «OnekTpomMarauTHas coBmectuMocTh» (b1.B.JIB.4.1) otHOcutcs k Omoky 1
(BapuaTHBHAas 4acTh).

[IpenmiecTByrOUMMH  JUCHMILIUHAMY, (OPMHUPYIOIIMMU  Ha4dallbHbIE  3HAHUA, SBISIOTCA
ClIeyIolue AUCUUILINHBL: MHTerpaibHble YCTpONCTBA paguo31eKTpoHuKky, HayuHo-unccnenoBarenbekas
pabota, TeopeTnueckre OCHOBBI AEKTPOTEXHUKH.

[TocneayomuMy TUCHUIUIMHAMU SIBJISIOTCS: 3allluTa BBIIYCKHON KBaJIM(UKAIIMOHHON pPaboThI,
BKJIIOYasl MMOATOTOBKY K MPOLIEYPE 3aIIUTHI U IPOLEAYPY 3alIUThI, TeXHUYecKas SeKTPOAMHAMHUKA.

3. TpeGoBaHusl K pe3yJibTaTaM O0CBOEHHUSI I CUUTLIHHBI

[Iponecc n3yyeHus QUCUUIUIMHBI HAIpaBlieH Ha (JOPMHUPOBAHUE CIEIYIOIINX KOMIIETCHIIUI:

— IIK-1 cnocoOHOCTBIO MOEIHPOBAaTh OOBEKTHI U MPOLECCHI, UCIONB3Ysl CTAaHIAPTHBIC TTAKETHI
aBTOMaTHU3UPOBAHHOTO MPOCKTUPOBAHUS U HCCIICAOBAHNUS;

B pesynbrare n3ydeHus TUCIUILINHBI CTYIEHT JOJDKEH:

— 3HATh OCHOBHBIC HCTOYHHMKH ITOMEX ECTECTBEHHOTO M HWCKYCCTBEHHOIO IPOMCXOKICHHS,
O0COOCHHOCTH BIIMSIHUS BHEIIHMX M BHYTPEHHUX IIOMEX pa3HOW NpUpoAbl Ha (YHKIHMOHHPOBAHHE
AIIEKTPOHHBIX CPEICTB.

—  yMeTh KOHCTPYUPOBATh M peIIaTh 337a4u MO pacu€ry 3((HEKTHBHOCTU IKPAHOB U 1O PACUETy
(GUIBTPOB.

—  BJAaJeThb MeTolaMu OOpbhObI C BHEIIHUMHU M BHYTPEHHHUMHM 3JIEKTPOMArHUTHBIMU HABOJKAMHU
U TIOMEXaMH1, METOJJaMU PacuéTa pa3IMyHbIX SKPaHOB U (PUIBTPOB.

4. O0beM IMCHMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OO0mass TpyAOEMKOCTh JIUCHUUIUIMHBI cocTaBisieT 6.0 3aueTHBIX €JUHUIBI M IpE/ICTaBlIeHAa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Bunpl yueGHOMI nedTenbHOCTH Bcero gacos Cemectpsl

6 cemecTp
AynuTopHBIE 3aHATHS (BCETO) 84 84
Jlexuun 34 34
[TpakTrueckue 3aHATHS 34 34
JlaGopatopHbie 3aHATHSA 16 16
CamocTrosiTenbHas paboTa (Bcero) 96 96
Odopmiierre oT4eTOB 10 JTabOpPaTOPHBIM padboTam 24 24
[TpopaboTka JEKIIMOHHOTO MaTepraa 36 36
[TonroroBka Kk MPakTUYECKUM 3aHATUSAM, CEMHUHApaM 36 36
Bcero (6e3 sx3ameHa) 180 180
[TonroroBka u caadya sK3amMeHa 36 36
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OO61mas Tpy10eMKOCTh Yac 216 216
3auernsle Equnannbl TpynoemkocTu 6.0 6.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Paznenbl mUCHMIUIMHBI M BUABI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabnuia 5.1 — Pa3nens! AMCHUTIIMHBL U BUABI 3aHATHI
[Ipakt Bcero
Camoc
nueckn Jlabopa gacoB = DopMupyembl
Jlekuu TOSITEN
No Hazpanus pa3nenoB AUCHUTLIMHBI " e TOpHBIE (6e3 e
3aHATH PaOOTHI 9K3aMe KOMIETEHIIUHU
pabota
o Ha)
1 Ilyru oGecnieueHusi BHyTpeHHEH U 4 0 0 2 6 [K-1
BHEIIHEH AJIEKTPOMarHuTHOM
COBMECTUMOCTU KOHCTPYKIUi JC
2 OOecrieueHue U3MEPEHUN U UCTIBITAHUIT 4 0 0 6 10 [TK-1
B 00J1aCTH AJIEKTPOMAarHUTHOMN
COBMECTUMOCTH
3 Pacmpenenenue paamo4acTOTHOTO 4 0 0 6 10 IK-1
pecypca 1 ero orpaHH4YeHUsl.
O6ecneuenne IMC Ha OCHOBE
YacTOTHBIX (PaKTOpPOB
4  HopmupoBaHHUE TapaMeTPOB 4 0 0 2 6 IK-1
pamuounsnydeHui, Baustomux Ha SMC
aC
5 DxkpanupoBaHue. Buas 6 0 8 18 32 IK-1
SKpaHUPOBAHUS.
6 Mertonbl yCTpaHEHUS OT 6 12 8 30 56 IK-1
BBICOKOYACTOTHBIX TIOMEX
7 | Merozns! 3ammTsl POC 0T MOIITHBIX 3 12 0 14 29 TIK-1
AIIEKTPOMArHUTHBIX MTOMEX
8 Oo6ecneuenne DMC Ha OCHOBE 3 10 0 18 31 IK-1
pa3INyYHbIX (PaKTOPOB: YACTOTHBIX,
MPOCTPAHCTBEHHBIX U BPEMCHHBIX.
Uroro 34 34 16 96 180
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprkaHue pa3ienaoB TUCIUILIHH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConepskaHue pa3ienoB AUCIUTUINH (10 JICKIHSM)
®opmupye
Tpynoe MBbIE
ConeprkaHue pa3aenoB JUCHUILIIUHBI 10
HasBanwust paznenon MKOCTb,
JCKIUSIM
q KOMTIIETEHI]
17071
6 cemecTp
1 [yt obecniedenust BHyTpeHHeW 1 [I[puMeHeHre CUCTEMHOTO MOIX0/a st 4 TIK-1
BHEIIHEHN AIEKTPOMarHuTHOM orneHkn DMC. Paznenenue Ha BHEITHIOIO
COBMECTUMOCTU KOHCTPYKIil DC ¥ BHYTPEHHIOIO AJIEKTPOMArHUTHBIE
coBmectumoctu POC B cBete




cucteMHOro noaxona. CHCTEMHEBIN -
0J104HO-UePaAPXUIECKUIA TTOAXOI.
CucreMa ¥ nmoacucTeMul. PaznencHue
OMC POC Ha BHEIIHIOI U BHYTPEHHIOIO
OMCVYpoBHu pasykpynHenus POC.
IIpyuHIUIIBI CUCTEMHOTO ITOAXO/A:!
B3aMMO3aBHUCUMOCTb CUCTEMBI U CPEJIbI;
OTKPBITOCTh CUCTEMbI; UHT€PEHTHOCTD;
MHOKECTBEHHOCTb OMHCAHMUS;
LIEJIOCTHOCTh CHUCTEMBI HA OCHOBE 4acTeH,
HECBOJIUMOCTb CUCTEMBI K CyMMe €&
3JIEMEHTOB, LIEJIEHAIIPABIEHHOCTb
CUCTEMBbI); HAJIMYKME B CUCTEMax
TEXHUUYECKHUX U (PU3UICCKUX
MIPOTUBOPEYUUIL; pacuieHeHHE
(1€eKOMIO3HUIIUST) CUCTEMBI.

Hroro
2 ObecrieueHne U3MEPEHUH U Oco0eHHOCTH U3MEPEHUI U CIIBITAHUN B 4 [K-1
HUCIBITAHUHN B 001aCTH ob6nactu OMC: mMpOKUiA TUana3oH

ANIEKTPOMAarHMTHOM COBMECTUMOCTH  4YacCTOT; IIMPOKUM THHAMUYECKUI
JIMana3oH YPOBHEW CUTHAJIOB U MIOMEX;
pa3Ho00Opa3ue CIeKTPOB; pa3HOOOpa3ue
METOJIOB U METOJUK U3MEPEHMUIA;
TpeOOBaHUS K CPEICTBAM H3MEPEHUS;
HCII0JIb30BaHUsI METPOJIOTUUECKOM
aTTeCTallMU; CTaHIapTU3allUsI METO/IOB,
CPENICTB U METOIMK U3MEPEHUI; IIUPOKast
chepa METOIOB M CPENICTB U3MEPCHHIA,
cnenupuIecKue cpecTBa U3MEPEHHIH.
3aaun U3MEPEHUN U UCIIBITAaHUN B
ob6mactu DMC.TakTHKO-TEXHUYECKHE
XapaKTEPUCTUKU U3MEPUTETHHO-
MEJICHTAIIMOHHBIX KOMIIJIEKCOB.
ITopraruBHBINA N3MEPUTEIBHBIN KOMILIEKC

(«HI1® Mukpany).
Hroro
3 Pacnpenenenue paguouactorHoro  OpraHu3anioOHHBIC U TEXHUYECKHUE MEPHI 4 IK-1
pecypca U ero orpaHuYEeHUsI. no o6ecneyernro SMC POC.
Ob6ecneuenrie O9MC Ha ocHOBE Pacnipenenenue painoyacTOTHOTO
YaCTOTHBIX (PaKTOpPOB pecypca 1 ero orpaHuyYeHHs

MEX1YHApOIHBIMU U TOCYIapCTBEHHBIMU
opranuszanusamu. Pacnipenenenue nonoc
4acTOT MEXIY Pa3IMYHbIMU
panuocayx06amu.Ber6op pabounx 4actoT
IIpH pasHoce Mexay yactoramu POC,
IIPY KOTOPOM HEINIPEIHAMEPEHHBIE
MOMEXH 0CHa0NISIFOTCS 10 MPUEMIIEMbIX
3HaueHU. COBMECTHOE HCIIOJIBb30BaHUE
pPECYpPCOB B UaCTOTHOM U
MPOCTPAHCTBEHHOM 00IACTSIX.
Hcnoap3oBanue cOBIIagarONINX
paznovacToT TEPPUTOPUAIILHO
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pa3HECEHHBIX CPEJICTB.

Hroro
4 HopMupoBaHHE TapaMeTPOB Hopmupyembie mapameTpsl 4 [TK-1
paaron3TydYeHUH, BIUSIONUX Ha paaronepearoIInX YCTPOUCTB.
OMC OC Hopmupyembie mapameTpbl

paMONPHEMHBIX

YCTPOMCTB..DKCILTyaTallisl CUCTEM
CHEUAIbHON PagHO3IEKTPOHUKH.
PaaUONPUEMHBIX YCTPOMCTB; aHTEHHO-
¢unepHbIx ycTpoiicTB.BocnpunM4nBoCTh
paauonprueMHoro ycrporcrsa. Kananel
IIpUeMa: OCHOBHOM; HEOCHOBHOM.
HeocHoBHbIe kaHaIIbl TOOOYHBIE U
BHEMoJI0CHbIe. KoOMOMHAIIMOHHBIN KaHAJL.
[IpsiMoe pOX0XKIEHHUE ITOMEX.
KomOuHaImoHHbIE CBUCTHI.
NHuTepdepeHinontbie CBUCTBL. DPHEKThI
OJIOKMPOBaHUS WM IIEPEKPECTHOM
Monyisiuuu. UHTepmonynsuus.
YacrorHas n30MparenbHOCTb.

Hroro 4
5 DkpanupoBanue. Bussl OkpanupoBanue u QuisTpanus. Ooiume 6 [K-1
IKpaHUPOBAHHUS. CBEJICHUS 00 SKpaHUPOBAHUHU.

DNeKTPOCTaTUYECKOE SKPAaHUPOBAHUE.
OKpaHUPOBAHNE OCTOSTHHOTO U
MEJIJICHHO M3MEHSIOIIEr0Css MarHUTHOTO
1oJisi. DKpaHUPOBaHUE
BBICOKOYACTOTHOI'O MarHUTHOT'O TOJIS.
OKpaHUPOBAHNE TOMEXOHECYIIIETO
3NIEKTPOMArHUTHOTO 1oJ1sL. O01mume
cBeneHus o puiubrpax. Criiaxuparomye
GWIBTPHI U UX pacueT. BeicokoyacToTHBIE
(GUIBTPBI U UX pacyeT

Hroro
6 MeTonbl ycTpaHEHUs OT YcrpaHeHue BHICOKOYACTOTHBIX TOMEX B 6 IK-1
BBICOKOYACTOTHBIX TTIOMEX LEeMNAxX NuTaHus.3a3emiieHue. TUmsl

3azemiieHUM. [IpaBuia BbINOIHEHUS
3a3eMIICHUH. TUIIMYHBIE CXEMBI
3a3emiieHu# anmnaparypbl. CXeMbl
YCTpaHEHUs! KOHTYPOB 3a3€MJICHUM.
VYcTpaHneHue BHICOKOUACTOTHBIX TTIOMEX 32
CYET YMEHBUIEHUS MTOJIHOTO
COTNIPOTUBIICHUSI MEXKY IIUHAMU MTUTAHUS
1 3a3eMiieHus. CHIJKEHUS YPOBHS
W3JIYY9CHHS 32 CUET CONMKECHUS acCh 1
MEYaTHOTO y3Ja.

Htoro
7 Metonp! 3amuTel POC ot MomHex | Metons! 3amuTel POC 0T MOITHEIX 3 TIK-1
ANEKTPOMArHUTHBIX ITIOMEX AIIEKTPOMArHUTHBIX momex.Oomme

CBeJICHUS 00 IEKTPOMArHUTHOM
00CTaHOBKE TP TPO30BBIX paspsaax U O
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rpo3o3aniute. THUITBI TPO30BBIX Pa3psiioB:
JMHEWHas MOJIHUS; IIIapOBasi MOJIHHS;
TUXHE pa3psabl. Mephl 3alUThI OT
TPO30BBIX pa3psAoB. CxeMa 3aiuTh
MCTOYHHUKOB MUTAHHUS.

Hroro

8 Ooecrreuennie DMC Ha OCHOBE

Hroro 3a cemecTp

pa3IUYHBIX (DAKTOPOB: YaCTOTHBIX,
IIPOCTPAHCTBEHHBIX U BPEMEHHBIX.

Cxema onpeziesIeHUsI MECTOIOJI0KEHUS
POC. Cxema yrioBoro pasHoca CUCTEMBI
CBSI3U C UCKYCCTBEHHOI'O CITyTHUKA 3eMJIU
(MC3) u paguopeneiinoil 1MHUU
(PPJI).Mcnonb3oBanue
MOJIIPU3ALUOHHBIX PA3IUYHMN.
Vcnonb30BaHNE BpEMEHHOTO (aKTopa.
Metopl BpeMEHHOTO OJIaHKUPOBAHHS
ocHOBaHbl. CTpYKTYypHas cxema
YCTPOWCTBA 3aLIUTHI IPUEMHHUKA OT
UMITYJIbCHOM IIOMEXH.

Hrtoro

3
34

[1K-1

5.3. Pa3gesibl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYnBAIIUMHY (MPeabIAy M)

U o0ecrieynBaeMbIMU (MOCJIeYIOINUMH) JUCHUIIIMHAMHA

Paznensr TuCHUIIIMHBI ¥ MEXIUCIUIUITMHAPHBIE CBSI3M C 00ECTICYMBAIONIMMHE (TIPEIBIIYIINMHU) U

o0ecrneurnBaeMbIMH (ITOCJIEAYIOMIMMHI ) TUCHUTUTMHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.

Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEKIUCIMILIMHAPHBIE CBSI3U

Ne paznenoB qaHHOUW TUCHMIUIMHBL, IJIs KOTOPBIX HEOOXOIUMO

Ne  HauMeHoBaHHE QUCIUILIMH u3y4yeHue 00ecTIeunBAONINX U 00ECIICUNBAEMBIX AUCIUILINH
1 2 3 4 ) 6 7 8
[IpenmecTByronme 1UCHUITUHbBI
1 WnaTerpanpHble yCTpOMCTBA + +
PaavOIEKTPOHUKHI
2 HayuHo-uccnenoBarenbckas + +
paborta
3 Teopernueckne OCHOBBI +
ANIEKTPOTEXHUKHU
[Tocnenyromue AMCUUILINHEI
1 3ammra BeITyCKHOMN
KBaJIN(DUKALIMOHHOW paboTHI,
BKJIFOYas MOATOTOBKY K + +
MPOLEAYPE 3aLUTHI U
IIPOLEAYPY 3aLIUThI
2 TexHuyeckas IEKTpOAWHAMHKA  + +

5.4. CooTBeTCcTBHE KOMIIETEHIM A, (POPMHUPYEMBIX IPH U3YYCHUHU AUCUMILIMHBI, M BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHH

npeJicTaBlIeHo B Tabiuie 5.4
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Tabmuma 5. 4 — CoOTBeTCTBHE KOMIIETEHIIMM W BHJIOB 3aHATUH, (DOPMHUPYEMBIX NpU H3YYECHUHU

JUCHHUILINHBI
Bunp! 3ansatui
Kommieren ®
ITHH Jlexunn [Ipaktuyeckn Jlaboparopusl CamocTosTeNb OpMBbI KOHTPOJLA
€ 3aHATHUSA € 3aHATHUSA Has pabora

[1K-1 + + + + Koncnekr caMonoaroToBky,
3amuTa oT4YeTa,
CobecenoBanune, OTyeT MO
naboparopHoii pabote,
Ompoc Ha 3aHATHSIX

6. NHTepakTUBHBIE METOABI  (POPMBI OPraHU3ANMNU 00yUEHUSI
He npenycmorpeno PYII

7.

JlabopaTopHblii MNPAKTUKYM

Coneprkanue JadopaTropHbIX paboT nmpuBeneHo B Tadbmuuie 7.1.
Tabmuna 7. 1 — Coneprkanue 1ad0oparopHbIX paboT

dopmupye
Tpynoe MBbIE
HasBanus pasnenon Coneprxanue 1a00paTopHbIX padoT MKOCTBb,
q KOMITETEHI]
uu
6 cemecTp
5 DkpanupoBanue. Bujbl Pacuet u nccinegoBanre aKTUBHBIX 8 TIK-1
AKpaHUPOBAHUS. ¢unsTpoB barrepsopra
Hroro
6 Metozibl yCTpaHEHHS OT KomnbrorepHoe NpoeKTHpOBaHHE [K-1
BBICOKOYACTOTHBIX IIOMEX aKTUBHBIX (GUIBTPOB barrepBopra
YeOnbimena
Hroro 8
Hroro 3a cemectp 16
8. IlpakTHyeckue 3aHATHSA
CopeprkaHue MpakTUYECKUX padoT mpuBeAeHO B Tadmwuie 8.1.
Ta6muna 8. 1 — CogeprkaHue NpakTUYECKUX padoT
®opmupye
Tpynoe MBbIE
HazBanus pasnenos Conep:xaHue NPaKTUYECKUX 3aHATUH | MKOCTb,
q KOMITETEHI]
uu
6 cemecTp
6 MeTozb!l ycTpaHeHHs OT Pacuét 3¢eKTUBHOCTH NEKTPHUUECKUX U 6 [K-1
BBICOKOYACTOTHBIX TIOMEX MarHUTHBIX SKPaHOB SKPaHOB
Pacuér akTuBHOTO (PMIIBTPA HIXKHUX 6
4acToT
Htoro 12
7 Metoas! 3amuThl POC o MomHbIX  Pacdyé€r akTHUBHOTO (MIIBTPA BEPXHUX 6 [K-1
UIEKTPOMArHUTHBIX IIOMEX 4acToT
Pacuét akTHBHOTO MOJIOCOBOTO (HUIBTPA 6
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Utoro 12
8 Obecneuenrie OMC Ha OCHOBE Pacuér crmakuBaromux GpuiasTpoB 4 IK-1
Pa3/MHBIX (PAKTOPOB: ACTOTHBIX, Pac4ér BBICOKOYACTOTHBIX (DHIIBTPOB
MMPOCTPaHCTBCHHLIX U BPCMCHHBIX.
Utoro 10
Hroro 3a cemectp 34

9. CamocrosiTesibHAsA padoTa
Bunel camocrositensHOM paboThl, TPYAOEMKOCTh U OPMHUpPYEMbIe KOMIIETEHIIUH MTPEICTABICHbI B

tabmume 9.1.
Tabnuua 9.1 - Bunbl camocroaTenbHON paboThl, TPYIOEMKOCTh U (hOpMUPYEMble KOMIIETEHIIUU
dopmupy
Tpyno
. eMble
Buael caMoCTOSTENBHOW ~ €MKOCT
HaszBanus pasnenos DopMbI KOHTPOJIS
paboThI b
y  Kommeren
1007011
6 cemecTp
1 ITytu obecrieueHus [TpopaboTka JIEeKIIMOHHOTO 2 1IK-1 Koncnekr
BHYTpEHHEH U BHEIIHEH  marepuana camomnoArotoBku, Onpoc
AIIEKTPOMArHUTHOM Vitoro 2 Ha 3aHATUIX
COBMECTUMOCTHU
KoHCTpyKuuii 9C
2 OGecnieueHune [IpopaboTka JIEKITMOHHOTO 6 IIK-1 Koncnekr
M3MEPEHHI U UCTIBITAHUN  Marepuana camornoArotoBku, Onpoc
B o0nactu § Vrtoro 6 Ha 3aHATHUAX
AIIEKTPOMAarHUTHOU
COBMECTUMOCTHU
3 Pacmipenenenue [TpopaboTka JTeKIIMOHHOTO 6 IIK-1 Koncmnekr
paamoyacTOTHOTO pecypca marepuaia caMonoarotoBku, Omnpoc
U €ro OrpaHUYCHUS. Vitoro 6 HA 3aHATUAX
Ob6ecneuenne OMC Ha
OCHOBE YaCTOTHBIX
¢dakTopoB
4 HopmupoBanue [TpopaboTKa JEeKIIMOHHOTO 2 IIK-1 Koncnekr
napameTpoB Marepuana caMonoarotoBku, Onpoc
pauoOU3TyYCHHH, Vitoro 2 HAa 3aHATHUAX
Brusitomux Ha OMC 3C
5 DkpanupoBanue. Buast  [IpopaboTka JTeKIIMOHHOTO 6 IIK-1 3amuTa otyera, KoHcrekr
SKpaHUPOBAHUS. Marepuana caMonoarotoBku, Onpoc
Odopmienne 0T4eTOB 1O 12 HagaHHTHHX’ PquT 1o
TOPHOM T
nmabopaTopHBIM paboTam f1abOpaTOpHOM pabote
Htoro 18
6 Meronb! yctpanenus ot IloaroroBka k 6 IIK-1 3amura otuera, Koncnekr
BBICOKOYACTOTHBIX MIOMEX  TPAKTHYSCKUM 3aHITHSIM, caMonoIroToBku, Onpoc
ceMuHapaMm Ha 3aHATUAX, OTYET 1o
TToaroToBKa K 6 Jéa660paTopH01/1 pabore,
MPAKTHYECKUM 3aHATHM, 0bSCEROBAHHE
CeMHHapam
[TpopaboTka ITEeKIIMOHHOTO 6
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Marepuana

OdopmieHre 0T4ETOB 110 12

1abopaTopHBIM paboTam

Htoro 30
7 Metonp! 3amutel POC  Iloaroroska k 6 [1IK-1 3amuTa otuera, KoHCIEkT
OT MOIIHBIX MPAKTHYECKUM 3aHATHIM, camoroarotoBku, Ompoc
AIEKTPOMArHUTHBIX CeMHHapaMm Ha 3aHITHIX
TIomMex [ToaroroBka k 4

MPAKTHYECKUM 3aHATHIM,

CeMHHapaM

[TpopaboTKa JEeKIIMOHHOTO 4

Marepuasa

Htoro 14
8 Ooecrreuenne DMC Ha [loaroroska k 6 [1IK-1 3amuTa oTyeTa, KoHcmekr
OCHOBE Pa3IMYHBIX MPAKTHYECKUM 3aHATHIM, camomoarotoBku, Ompoc
(aKTOpOB: YaCTOTHBIX, CEeMHHapaM Ha 3aHATHIX
MPOCTPAHCTBEHHBIX U O — 8
BPEMCHHBIX. MPaKTUYECKUM 3aHATHSIM,

ceMUHapaM

[TpopaboTka JIEKITMOHHOTO 4

Marepuasa

Htoro 18
Hroro 3a cemecTp 96

[ToaroroBka K SK3aMeHY 36 DK3aMeH
Hroro 132

10. KypcoBas padora
He npenycmorpeno PYII

11. PeiiTuHIrOBasi CHCTEMA JJIsl OLCHKHU YCIIEBAEMOCTH CTYICHTOB

11.1. BajibHbIe OLEHKH /ISl 3JIeMEHTOB KOHTPOJIsI
Tabnuua 11.1 — banbHble OLIEHKH A7 3IEMEHTOB KOHTPOJIS
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. . MaxkcuMasbHBIN
. MaxkcumatbHBIT MaxkcumatbHBIT
OneMeHTHl yueOHOU 0aut 3a mepuosa Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JESITETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
6 cemectp
3amura oT4uera 10 15
Koncnekr 5 3) 15
CaMOMNOATOTOBKH
Ornpoc Ha 3aHATHAX 5 5 15
Otuer o nabopaTropHOit 10 15
pabote
CobecenoBanue 4 3 3 10
Hroro Mmakcumym 3a 14 23 33 70
epuo
10



‘ DK3amMeH 30

‘ Hapacraromum urorom 14 37 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoOB B OLIGHKHU 32 KOHTPOJIBHBIC TOUKH MpEICTaBiieH B Tadbmie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUYKH

banibl Ha 1aTy KOHTPOJIBHON TOYKHU OrneHka

>90% ot MakcuMaIbHOU cyMMBbI OamioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuManbHON cymMMbl OaiioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuManbHOU cyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6aJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TaOnuIle
11.3.
Tabmuna 11. 3 — IlepecueT cyMMbl OaJUTOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OLICHKY

Hrorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpUTEIHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (0cpecTaeno)
2 (seynoneTBoputenbHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecrieyeHue TUCHMIINHBI

12.1. OcHoBHas 1UTEpaTypa

1. DOnexrpomarautHas coBmecTuMocTh POC: YuebHnoe nocobue / Koznos B. I. — 2012. 147 c.
[Anextponnsiii pecypc]. - http://edu.tusur.ru/training/publications/1277.

2. . TocymapctBeHHBI 3K3aMeH Mo crnenuanbHOCTH 160905 «TexHuueckas HKCIUTyaTanus
TPAHCHOPTHOTO PaZnoo0opynoBaHus»: YueOHOoe mocoOue id MOATOTOBKM CTYAGHTOB K crade
Teopernyeckoil yactu l'ocynapctBeHHoro sk3amena / Kosznos B. I., Macanos E. B., lloctak A. C.,,
TarapunoB B. H. - Tomck, TYCYP, - 2012. 171 c¢. [DnekrpoHHbli pecypc]. -
http://edu.tusur.ru/training/publications/1256.

12.2. lonoiHuTeAbHAS JUTEpPaTypa

1. DnekTpoMarHuUTHas COBMECTHUMOCTb paJMORJIEKTPOHHBIX CpEACTB M CUCTeM: YueOHoe
nocoone / EdanoB B. W., Tuxomupor A. A. — 2012. 229 c. [DnektpoHHBIi pecypc]. -
http://edu.tusur.ru/training/publications/748.

2. EdanoB B. U. TuxomupoB A. A. DIeKTpOMarHuTHasi COBMECTHMMOCTb PaJAMO3IEKTPOHHBIX
cpenct u cucteM. Tomck: TYCVYP, 2004, 298 c., (Haymmuue B 6ubmmotexke TYCYP - 23 5k3.)

3.  Koncrpykiun CBY yctpoiictB u s3xpanos. / [Tox pea. A.M. Uepnymenko. M.: Pagauo u cBsi3b,
1983, 400c. (manmmune B 6ubmmoreke TYCVYP - 47 5k3.)

12.3. YueOHO-MeTOANYECKOE TOCOOHE U POTPaMMHOe o0ecriedyeHne
1. Meroauueckue yka3aHHsl MO MPAKTUYECKUM, MO JIAOOPATOPHBIM 3aHATHUSM, MO KypCOBOMY
MPOEKTUPOBAHUIO U TI0 CAMOCTOSTENbHOM padoTe ctyneHToB / Ko3nos B. I'. - 2012. 16 ¢. [DneKTpOHHBIH
pecypc]. - http://edu.tusur.ru/publications/1704.
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12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CTIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. Tlakers mpuxmanubix nporpamm Microsoft Office 7.0, MathCAD — 13.0, 14.0

13. MarepuainbHO-TeXHH4YECKOe o0ecreyeHrue TUCHUILTHHBI

[Tanopamusie mameputenn KCBH u ocmabnenus tuma P-2 co cmennbimu 6mokamu Ne 3 (3,2 — 5,6
ITu), Ne4 (5.6 — 8,3 I'Tr), Ne5 (8,15 - 12.05 I'T');

reHEPaToOp CUTHAJIOB BBHICOKOUACTOTHBIN (4,5 — 5.6 I'T');

u3MepurenbHblie Jiuaun — P1-36, P1 3;

HarpaBJICHHBIE IETEKTOPBI KoakcuanbHbie - (3,2 — 5, 6) I'T, (4,0 — 12, 05) I'T';

KOMILJICKT PYIIOPHBIX aHTEHH;

(dbeppuToBBIE BEHTHIN BOTHOBOIHBIE (5,5 — 8,3) I'T'1, koakcuanbubie (2 —4;1,5—-3) I'T;

KOMILUIEKT BOJTHOBOJHBIX U KOAKCHATBHBIX HArPY30K;

aTTEHI0ATOPBI, IEPEXO/IbI Pa3beMbl U JIp. TacCUBHBIE ycTpoiicTBa CBY.

14. ®oH1 OLIEHOYHBIX CPEACTB
@OH/]1 OLIEHOYHBIX CPECTB PUBEACH B IPHIOKEHUN 1.

15. Meronnueckue peKOMEHIAUM 110 OPraHU3AUUM U3YYEeHUS TUCIUTIINHbBI
be3 pexoMeHanuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOMKEeTHOE 00pa3oBaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHKIX CPEJICTB I10 YYEEHO! JJUCLIUITIJINHE
DJIEKTPOMATHUTHAsI COBMECTUMOCTh

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar
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®opma oOyueHuUs: OUHAA

@axkynerer: PK®, Painokoncrpykropckuii pakyabrer
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VYuebnsiii man Habopa 2015 roga

Pa3paborunku:
— mnpocdeccop kad. KUIIP Ilocrak A. C.
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Tomck 2016
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIOJIb30BaHUsI, MPETHASHAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOYHOMN aTTECTAIlUU CTYJCHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-1 CHOCOOHOCTBIO MOJIEIUPOBATh OOBEKTHI U JlomKeH 3HaTh OCHOBHBIE HCTOYHHUKHU
IIPOLIECCBI, UCITOJIb3Ysl CTAHIaPTHBIC MTAKETHI IIOMEX €CTECTBEHHOI'O U UCKYCCTBEHHOTO
AaBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUSA U IIPOUCXOXKEHUS, 0COOCHHOCTH BIUSHUS
UCCIIEI0BaHUs BHEIIHUX U BHYTPEHHUX IIOMEX pa3HOU

HIPUPOABI Ha PYHKIIMOHUPOBAHHE
AIIEKTPOHHBIX CPEACTB.;

JloikeH yMeTh KOHCTPYUPOBATh U pellaTh
3a71a49M 1Mo pacuy€Ty F3PPEeKTHBHOCTH
HKPAHOB U 10 pacuyéTy (PUIBTPOB.;
JlomkeH BinaneTh MeTogaMu 00pbObI C
BHEIIIHUMH U BHYTPEHHUMHU
AIIEKTPOMArHUTHBIMU HaBOJIKAMU H
IIOMeXaMH, METO/IaMH pacyéTa pa3InyHbIX
AKPAHOB U (HUIIBTPOB.;

OO01e xapakTepUCTUKU MOKa3aTeled M KPUTEpHEB OLIEHUBaHMs KOMIIETEHIMH Ha BCeX 3Tamax
IIpUBENIEHBI B TabmuIe 2.
Tabnuua 2 — O61mue XapakTepUCTUKY MOKa3aTeae 1 KpUTEpHUEB OLIEHUBAHUS KOMIIETEHIIU 10 ITanam

IToka3arenu n
3HaTh YMeTb Bnanets
KpUTEpUU
Otnnyno (Beicokuit OOmamaet Gaktuueckumu  OOnanaeT nuana3zoHOM Kontponupyer paborty,
YPOBEHB) ¥ TEOPETHYECKUMHU NPaKTUIECKUX YMEHHUH, MIPOBOJTUT OIICHKY;
3HaHUSIMH B MIpeienax TpeOyeMbIX Uil Pa3BUTUSL  COBEPLICHCTBYET JIEHCTBUS
n3ydaeMoi 061acTu ¢ TBOPYECKUX PEIICHUN, paboThI
MOHMMAaHUEM TPaHUI] abcTparupoBaHus
MPUMEHUMOCTH npobiemM
Xoporuo (6a30BbIi  3HaeT (axTel, npuHLUNbL, OOnagaeT AUMana30HOM beper oTBEeTCTBEHHOCTSH 32
YPOBEHB) IPOIIECChI, 00mIHe NPaKTUIECKUX YMEHHUH, 3aBepIICHHE 33]1a9 B
MOHSITHS B TIpe/ienax TpeOyeMbIX Ui PeIlleHUs]  HCCIEeIOBAHHH,
n3y4aeMoi 06sacTu OTpe/IeTICHHBIX TPOOJIEM B MPUCIIOCAOIMBAET CBOE
00JIaCTH HUCCIIeOBAHMS MOBEJICHUE K
00CTOATENHCTBAM B
peueHny npodieM
VnosnersopurensH OO6nanaer 6a30BBIMU O6nagaeT OCHOBHBIMU PaGoraet npu npsimom
0 (OpOroBbIH OOIIMMHU 3HAHUSIMU YMEHUSIMH, TPEOyeMbIMH  HaOIIOICHUH
YPOBEHB) JUTSI BBITIOJTHEHUS TIPOCTBIX
3ajau

2 Peanu3zanus KoMIeTeHI il

2.1 Komnerennus IK-1
[TK-1: crocoOHOCTBIO MOAENUPOBAaTh OOBEKTHI M IMPOILECCHI, UCIOJIb3Ysl CTaHIAApTHBIE MaKETh
aBTOMAaTHU3MPOBAaHHOIO IIPOEKTUPOBAHUS U HCCIIEI0BAHUS.
st popmupoBaHMs KOMIETEHIIMA HEOOXOJUMO OCYHIECTBUTH PSIJ ATANOB. DTarbl POPMUPOBAHUS
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KOMIICTCHIHUHU, TPHUMCHACMBIC [JIsI 3TOIO BHIBI 3aHATUN U HCIOJIB3YCMBIC CpCACTBA OLCHUBAHUA

MIPE/ICTABIICHBI B Ta0HIIE 3.

Tabnuma 3 — Dramnsl GopMUPOBaHUS KOMIETEHIIMH U HCIIOIb3yeMble CPEICTBA OLICHUBAHUS

BHEIIHUX U BHYTPEHHHX
IIOMEX Pa3HOU IIPUPOABI
Ha (YHKIIMOHUPOBAHHUE
AIIEKTPOHHBIX CPEICTB.
3HAaThL METOIBI
MOJIETTUPOBAHUS
MPOIECCOB, UCITOJIb3YSI
CTaHJIapPTHBIC MAKEThI
MIPOEKTUPOBAHUSA U
HCCIICIOBAaHUS.

Cocrasn 3HaTb YMeTs Bnanets
Conepxanue OCHOBHBIE HCTOYHHKHU JIOJKEH YMETh: JIOJIKEH BIAJCTh:
JTaIoB IIOMEX €CTECTBEHHOI'0 U KOHCTPYUPOBATh U PeIIaTh METOAaMH 00PbOBI C

HCKYCCTBEHHOIO 3a/1a4M 1O pacuéry BHEIIHUMH U
MIPOUCXOXKICHHUS, 3¢ (HEKTUBHOCTH PKPAHOB  BHYTPEHHUMH
0COOEHHOCTHU BIUSHUS U 110 pacu€Ty QUIBTPOB.  BJIEKTPOMArHUTHBIMHU

YMeTb MOAETNPOBATh
00BEKTHI U IPOLIECCHI,
UCIIOJb3Ysl CTaHlapTHBIE
MaKeTHI IPOrPaMM IPH
pELICHUH 3a]a4 3alUThl
POC ot Bo3aelicTBUS
oMex.

HaBOJKAMH U IIOMEXaMH,
METOAaMu pacyéra
pa3IMYHBIX SKPAHOB U
¢uibTpoB. Bnaners
METOJIaMU MOJICITUPOBAHUS
MPOLIECCOB
B3aUMOIEUCTBUS
AIIEKTPOMArHUTHBIX
curgaioB B POC. Bnanerts
METOJIaMU 3alIUThI
PagMO3IEKTPOHHOM
anmaparypsl OT
BO3JEHCTBHS IIOMEX,
UCIIOJNIBb3Ysl CTAaHAPTHBIC
MaKeThl IPOCKTUPOBAHUS
W MCCJICIOBAHUS.

Bunel 3ansTrii e IIpakTuueckue

e [IpakTHueckue

e JlaboparopHsbie

3aHATHS,; 3aHATHS,; 3aHATHS,
e JlaGoparopHbie e JlaboparopHsbie e CamocrosiTenpHas
3aHATHUS; 3aHATHUS; pabora;
o Jlexiuuy; o Jlekiuuy;
e CamocrosiTenpHas e CamMocrosTeabHas
pabora; pabora;
e JlonroroBka k e JlonroroBka K
9K3aMEHY; 9K3aMEHY;
Hcnonb3yemelie e Ortyer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoii pabore; naboparopHoOit paboTe;
OLICHUBAHUSA e Ormpoc Ha 3aHATHUSX; e Ormpoc Ha 3aHATHSIX; e DK3aMeH;
e KoHcrekr e KoHCIIEKT
CaMOIIOATOTOBKH; CaMOIIOJITOTOBKH;
e CobecenoBanue; e CobOecenoBanue;
e DJK3aMeH; e DK3aMeH;
DopMynUpOBKa TOKa3aTeJIe M KPUTEPHUEB OLICHUBAHHS JTAHHOW KOMIICTCHI[MU TIPHUBEICHA B
Tabmure 4.
Tabnuna 4 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax
Cocrasn 3HaTh VYMeTh Bmagets
Otnnyno e OOGmamaer e OOnanmaer nuanazonom e KoHTpomupyer pabory,
(BBICOKHH YPOBEHB)  (haKTHYECKUMU H MPaKTUYECKUX YMEHUH, MIPOBOJUT OLICHKY,
TEOPETHUECCKUMU TpeOYyEeMBIX ISl Pa3BUTHSI  COBEPIIICHCTBYET

3HaHUSMHU B IIpeJenax
n3ydaeMoi obiacTu ¢
MOHUMaHHEM T'PaHMIL
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abcTparupoBaHus
npooieM ;

neiicTBus paboThl;
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IMIPUMECHUMOCTH,

Xopowio (6a30BbIli | e 3HaeT (axThl, e OOnanmaer nuamazoHoMm e beper

YPOBEHD) MIPUHIIMIIBI, POIIECCHI, MPAKTHYECKUX YMEHUH, OTBETCTBEHHOCTD 3a
0011IKE TTOHSATHS B TpeOyeMBbIX IS PEIICHUST  3aBEpIICHHE 3a]1a4 B
mpeenax u3ydyaeMon OTIpe/ICTICHHBIX MPOOIEM = HUCCIICOBAHUH,
o0JacTu; B 00J1aCTH HUCCIICIOBAHMS ~ MPHUCIIOCAOIMBAET CBOEC

; MOBEJICHHE K
00CTOSATENLCTBAM B
peLIeHNnH IPooIIEM ;

VnosieTBopuTenbH o OGnazact 6a30BBIMH e OOmamaer OCHOBHBIMM =~ ® PabGoTaer mpu npsiMmoM
0 (moporossIi OOIIMMH 3HAHHSIMH, YMEHUSIMH, TPEOYEMbIMH =~ HAOJIOJICHUU;
YPOBECHb) JUTSL BBITIOJTHEHUS

IIPOCTHIX 3a4a4,

3 TunoBble KOHTPOJILHBbIE 32 IaHUS
Jnst peanuzanuiy BBILIETIEPEUMCICHHBIX 3a/1ad OOYYEeHHsI MCIOJB3YIOTCS THUIIOBbIE KOHTPOJIbHbBIC
3aJlaHusl WM MHbIE MaTepuajbl, HEOOXOIUMBIEC IJI OLIEHKH 3HAHWUW, YMEHHI, HABBIKOB M (WJIM) OMBITA
JCSATCIILHOCTH, XapaKTePU3YIOIIUX JTarbl (POPMHUPOBAHUS KOMIICTCHIIMA B TIPOIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY
— Hopmupyembie mnapameTpsl paguonepenaromux ycTpoucTs. Hopmupyembie napameTpsl
pPasMONPUEMHBIX YCTPOMCTB.. DKCIUIyaTalUsl CUCTEM CIELMAIBHON pagUONIEKTPOHUKH. PaJUOIIPUEMHBIX
YCTPOWCTB; aHTEHHO-(QUIEPHBIX YCTPOUCTB. BoCnpuMMYMBOCTh pajiMONIPUEMHOTO ycTporcTBa. Kanaibr
npuemMa: OCHOBHOM; HeOCHOBHOM. HeocHOBHbIE KaHaibl 100OOYHBIE M BHEMONOCHbIE. KoMOMHAIIMOHHBIIH
kaHai. [Ipsmoe mnpoxoxaenune nomex. KomOuHamumoHHBIE CBUCTHL. VHTepdepeHIIMOHHbIE CBUCTHI.
D¢ dexTrl 610KMPOBAHUS UIIH MTEPEKPECTHON Moy siuuu. MHTepMonynsaus. YacTtoTHast n30UpaTesibHO

3.2 Bonipochl Ha cobeceoBaHHe

— Ilpumenenne cucremHoro mnoaxona st ouenku OMC. PasneneHue Ha BHEIIHIOK U
BHYTPEHHIOIO 3JIeKTpoMarHuTHeie coBMectumoctu POC B cBere cucrteMHoro moaxona. CUCTEMHBIN -
OsouHo-uepapxudeckuid moaxon. Cucrema m moacuctembl. Pasnenenne DMC POC Ha BHEmIHIO U
BHyTpeHHI0Ol0 OMC  VYpoBHu  pasykpynHeHuss POC. IIpuHUOMIIBI ~ CHCTEMHOIO  IMOAXOAA:
B3aMMO3aBUCUMOCTb CHUCTEMBlI U CPEIbl; OTKPBITOCTh CHUCTEMbI; MHIE€PEHTHOCTh; MHOKECTBEHHOCTH
OTHCAHUs; IIEJIOCTHOCTh CUCTEMBI Ha OCHOBE YacTEi, HECBOAUMOCTh CHCTEMBI K CyMME €€ 3JIEMEHTOB,
[EJICHAIIPABIEHHOCTh CHUCTEMBI); HaJUM4Hhe B CHUCTEMAaX TEXHHYECKHX M (U3MYECKUX MPOTUBOPEUHIA;
pacuiieHeHue (JEKOMITO3HITHUS) CUCTEMBI.

3.3 Tembl OIPOCOB HA 3AHATHAX

— OcobenHoct u3MepeHU M ucnblTaHui B obmactu OMC: mMpoKMi Juana3oH YacToT;
IIMPOKUNA TUHAMUYECKHUH TUara3oH YpOBHEH CUTHAJIOB U MOMEX; pa3HOOOpa3ue CHEeKTPOB; pazHOOOpasue
METOJOB M METOAMK HW3MEpeHHil; TpeOoBaHMS K CpEACTBAM HM3MEPEHHUS; HCIOJIb30BAHUSA
METPOJIOTMYECKOM aTTeCTalliM; CTaHJapTU3alus METONOB, CPEACTB M METOAMK W3MEPEHMH; IIMpOKas
chepa METOAOB U CPEACTB M3MEPEHMI; crenupuyecKkue cpeicTBa M3MEpeHui. 3afadu W3MepeHuil u
ucnbiTanui B o0nmactu OMC. TakTHKO-TEXHHYECKHE XapaKTEPUCTUKU HW3MEPUTENIbHO-TIEICHIallMOHHBIX
komiiekcoB. IlopraruBubiil m3MeputenbHbli kKomiuieke («HII® Mukpan»). OpraHuzalMoHHbBIE H
TexHnueckne Mepbl 1o obecneueHuto DMC POC. Pacmpenenenrne paarodacTOTHOTO pecypca U €ro
OTpaHMYEHUS] MEXAYHAPOAHBIMU U TOCYJApCTBEHHBIMH OpraHu3alusMu. PacmpeneneHue moiaoc 4acToT
MEXIY Pa3IU4YHBIMU paguociayx6amu. Beibop paboumx yactoT mpu pazHoce Mexnay dactoramu POC,
Py KOTOPOM HEIpeIHAaMEPEHHbIE TOMEXHM OCHabsAoTCs 10 NpuemieMblix 3HaueHuid. CoBMecTHOe
HCIOJIb30BaHHE PECYPCOB B YaCTOTHOW M MPOCTPAaHCTBEHHOW oOnacTsax. Mcmonb3oBaHue COBMAIAOMIUX
paZvoyacToT TEPPUTOPUATHLHO pPa3HECEHHBIX cpelacTB. Hopmupyemble mapaMeTpsl paguoIepenaronux
ycTrpoiictB. Hopmupyemble napaMeTpsl paguoONpUEMHBIX  YCTPOMCTB.. OKCIUTyaTalusi CHCTEM
CHEHAIbHOM  paHO3IEeKTPOHUKU. PAAUONPUEMHBIX YCTPOMCTB; AaHTEHHO-(UIEPHBIX YCTPOMCTB.
BocrnpunmunBoCcTs  pazinonpueMHOro ycrpoicrBa. KaHambl mpuema: OCHOBHOM; HEOCHOBHOM.
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HeocnoBHble KkaHanbel 1moOoyHble W BHemojocHble. KomOuHanmonHblii kaHan. Ilpsmoe mpoxokaeHue
nomex. KomOuHanmonusie cBUCTHL. WHTephepeHnoHHbIE CBHUCTBL. OQGEKThl OJOKUPOBAHHS WU
nepekpecTHol moxpymsiuuu.  WMHTepMonymsauusa. YacToTHas u30MpaTeNbHOCTh. JKpaHUpPOBAHUE U
¢bunprpamms.  O0mme cBeaeHHS 00 OKpPaHUPOBAHWHM.  DJICKTPOCTATHUUECKOE AKpaHUPOBAHUE.
OKpaHUpOBaHUE TIOCTOSIHHOIO M ME/UIEHHO M3MEHSIONIET0Cs MAarHUTHOTO MOJIsl. ODKpaHWPOBaHUE
BBICOKOYACTOTHOTO MAarHUTHOTO TMOJiA. DKpaHUPOBAHUE MOMEXOHECYIIETO AJIEKTPOMArHUTHOIO TIOJIS.
Oo6mme cBenenus o punbrpax. CrraxxuBaromue GUIBTPH U UX pacyeT. Beicoko9acTOTHBIE (DUIIBTPBI H UX
pacueT YcCTpaHEHHE BBICOKOYACTOTHBIX IOMEX B IeMsaX NuTaHus.3azeMyeHue. THUIMbl 3a3eMJICHUIL.
[IpaBuiia BbINIOJIHEHUS 3a3eMJIEHUNA. TUNMYHBIE CXEMBbl 3a3eMieHUH anmaparypbl. CXembl YCTpaHEHHUS
KOHTYpOB 3a3eMJICHUH. YCTpaHEHHE BBICOKOYACTOTHBIX IIOMEX 3a CYET YMEHbBIICHHUS IOJIHOTO
COIIPOTUBIICHUSI MEXJy IIMHAMU IUTaHUs U 3a3eMiieHHud. CHIKEHUS YpOBHS M3JIy4EHHUS 3a CueT
COMMKEeHHs IIAacCM W TMedaTHoro yi3ia. Meroasl 3amutbl POC 0T MOHIHBIX 3JIEKTPOMArHUTHBIX
nomMex.O01e cBeieHus: 00 EKTPOMArHUTHON 00CTaHOBKE MPU T'PO30BBIX paspsiax U O IPO303ALIHTE.
Tumnsl TPO30BBIX pa3psAIOB: JIMHEHHAs MOJHUS; IIApOBas MOJHHS; THUXUE pa3psalbl. Mepbl 3alluThl OT
IpO30BBIX pa3psaaoB. CxeMa 3aluThl ICTOUHUKOB NuTaHus. Cxema onpeneneHus: Mecrononoxenus POC.
Cxema yriioBOTO pa3HOCa CUCTEMBI CBSI3M ¢ MCKycCTBeHHOTO cnyTHHKa 3emiu (MC3) u paguopeneiHon
muann (PPJI). Wcnonp3oBaHue NONSpHU3AIMOHHBIX pa3nuuuii. Mcnoip3oBaHWe BpEeMEHHOTO (akTopa.
MeTtozabl BpeMEHHOTO OJIaHKUPOBaHUS OCHOBaHbl. CTPYKTypHasi CXxeMa yCTpPOICTBa 3alIUThl IPUEMHUKA
OT UMITYJIbCHOM ITIOMEXH.

3.4 DKk3amMeHaUMOHHbIE BONPOCHI

— buner Nel 1 Tepmunbl, OTHOCAIIMECS K AJIEKTpoMarHUTHoW coBMmectumoctu (OMC). 2
VYcTpaHeHue BBICOKOYACTOTHBIX IOMEX B Lensax nurtanus. buner Ne2 1 Paspenenue Ha BHEIIHIOO U
BHYTPEHHIOIO 3JIEKTpOMarHuTHele coBmectumoctu POC B cBeTe cUCTEMHOro mnojaxozaa. 2 3a3emiIeHUeE.
buner Ne3 1 Ilytu obGecrneyeHusi BHYTPEHHEH 3JEKTPOMArHUTHOM COBMECTUMOCTU. 2 YCTpaHEHUE
BBICOKOYACTOTHBIX TIOMEX 3a CUET YMEHBIICHMSI IOJIHOTO CONPOTUBIICHUS MEXAY IIMHAMM NUTAaHUS U
3azemuienus. buner Ned4 1 Ilytu obOecriedeHrs BHEUIHEH AJIEKTPOMAarHUTHOW COBMECTUMOCTHU. 2 MeToibl
3anmThl POC OT MOUIHBIX JEKTPOMAarHUTHBIX momex. buier Ne5 1 Pemienune BorpocoB obecrieueHust
OMC POC B pa3nuyHbIX MOApa3esieHUsX 0a3bl KCIUIyaTallMM pPaJlOTEXHUYECKOro 00O0pyHAOBaHUS U
cBsi3u. 2 OO1ue cBefieHrs 00 AIEKTPOMarHUTHOW 0OCTaHOBKE MPHU T'PO30BBIX pa3psax v O rPO303aIlIUTE.
buner Ne6 1 OpranuzanuoHHble M TeXHHUEckHe Mepbl Mo obecnedennro OMC POC. 2
DnexTpoMarHuTHas 00CTaHOBKa BOJIM3M BBICOKOBOJIBTHBIX JIMHHMM Iepenadr, BOJIU3U KeJIEe3HOAOPOKHON
KOHTAKTHOM CeTH U BOJIM3U BBHICOKOBOJIBTHBIX YCTaHOBOK buier Ne7 1 Pacmpenenenue paguo4acToTHOrO
pecypca M ero orpaHMYEHUs MEXAYHapOIHBIMM M TOCYAapCTBEHHBIMU OopraHu3anusMu. 2 ObecrnieueHue
OMC POC Ha ocHOBe MNpPOCTPAaHCTBEHHBIX M BpeMeHHBIX (akrtopoB. bumer Ne§ 1 Obecneuenue
U3MEpPEHU W MCHBITAHUH B O00JACTH 3JIEKTPOMAarHUTHOM COBMECTUMOCTH. 2 BpiOop MomiHocTeH
NIEpPEJaTYNKOB B TPYNIE pPaJAUONIEKTPOHHBIX cpelacTB. buier Ne9 1 HopmupoBanue mnapameTpoB
paguonsnydeHuit u npuema POC, Bmustonux Ha OMC. 2 OOume cBeneHust o6 obecneuennun DMC
CIIYTHMKOBBIX CHCTEM CBSI3M C HA3eMHBIMU CHCTEMaMM U KOCMHUYECKHUX CIyX0 Mexay co0oil. bumer Nel0
1 PanumousnydeHusl nepenarolux YCTPOHCTB M MX HopMmupyemble mapameTpbl. 2 Kakue yctpolicTBa
Ha3bIBalOT 2MeKTpuueckuMu ¢(uisrpamu? buner Nell 1 Hopmupyemble mapaMeTpbl paguoNpHEMHBIX
ycTpoiicTB, cBs3anHble ¢ OMC. 2 Kakumu napamerpamu onucsiBaioT AUX ¢uibtpoB? buier Nel2 1
OnekTpocrarnyeckoe skpaHupoBaHue. 2 ['ne ucnonesytor ¢uisTpel? buner Nel3 1 DkpanupoBaHue
MIOCTOSTHHOTO U MEIJIEHHO M3MEHSIOIIErocs MarHUTHOro nosst. 2 Kak KiacCupUIUpYyIOT 31eKTpUYECKUe
(GWIBTPBI B 3aBUCUMOCTH OT 4acTOThl npomyckanua? buier Nel4 1 DxpaHupoBaHUe BBICOKOYACTOTHOTO
MarHuTHoro nons. 2 Kak kimaccu@uuupyroT anekrpudeckue (uibTpbl B 3aBUCUMOCTH OT JIEMEHTHOM
6a3p1? bmier Nel5 1 DOkpaHupoBaHHE TIOMEXOHECYIIEro »dJeKTpoMarHutHoro mond. 2 Kak
KJIACCU(UIUPYIOT 3JIEKTPUYECKHe (UIBTPbl B 3aBUCUMOCTH OT(YHKIIMOHAJIbHOIO Ha3HaueHus? bumner
Nel6 1 O6uue ceenenust o ¢punbTpax. 2 Kak knaccuuuupyrot anekrpuueckue GuiabTpbl B 3aBUCUMOCTH
oryHkmoHansHoro HaszHaueHus? buner Nel7 1 CrnaxuBatromme GuiabTpbl U uUX pacueT. 2 B uém
ommung AYX ¢unsrpoB YebsieBa u barrepsopra? buner Nel8 1 BricokouacToTHbIE (PUIBTPBI U MX
pacuer ( 3 u). 2 B uéM mnpeumyiiecTBa PE3UCTUBHO-EMKOCTHBIX (WIBTPOB TNepes HWHAYKTUBHO-
€MKOCTHBIMH (punbTpamu?
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3.5 Tembl 1a00paTopHBIX padoT
— Pacuer u uccnenoBanue akTUBHBIX GHIBTpOB barTepBopra
— KomnerorepHoe npoekTrpoBaHre akTUBHBIX (GuibTpoB barrepBopra n UeOnimena

4 Metoan4yecKkue MaTepHaJibl
Jns obecnieueHus mporecca oOydeHHsT M PELICHUs 3a/1ad 00y4YeHHs HMCIIONb3YIOTCS CIETYIOIIHe
MaTrepuaIbl:
— METOJMYECKHE MaTepUabl, ONPENEeNAIONUe IPOLEAYPhl OLCHUBAHHS 3HAHUM, yMEHUH,
HaBBIKOB M (WJIM) ONBITA JAEATEIBHOCTH, XapaKTEPHU3YIOMIMX O3Tambl (HOP-MHPOBAHUS KOMIETEHIIHH,
comacHo 1. 12 paboueli mporpaMMsl.

4.1. OcHOBHas JUTEpaTypa

1. DOmnekrpomarnutHas comectumocts POC: YueGnoe nmocobue / Koznos B. I. — 2012. 147 c.
[Dnexrponnsii pecypc]. - http://edu.tusur.ru/training/publications/1277.

2. . TocymapctBeHHBIH 3K3aMeH 1o crnenuanbHOCTH 160905 «TexHuueckas 3KCIUTyaTanus
TPAHCIOPTHOIO PaAMOo000pYIOBaHUsAY): YdeOHOoe MocoOue s IOATOTOBKM CTYIEHTOB K claue
Teopernyeckoil yactu l'ocynapcTBennoro sk3amena / Kosnos B. I., Macanos E. B., lloctak A. C.,
TarapunoB B. H. - Tomck, TYCYP, — 2012. 171 «c¢. [OnekTpoHHbIi pecypc]. -
http://edu.tusur.ru/training/publications/1256.

4.2. JlonosiHMTEIbHAS JUTEpaTypa

1. DnexTpoMarHuTHas COBMECTHMOCTb PaJMO3IEKTPOHHBIX CPEICTB U cHCTeM: YdeOHoe
nocooue / EdanoB B. WM., Tuxommpor A. A. — 2012. 229 c. [DnekrpoHHBIH pecypc]. -
http://edu.tusur.ru/training/publications/748.

2. EdanoB B. U. TuxomupoB A. A. DIeKTpOMarHUTHasi COBMECTHMOCTH PaJHOAICKTPOHHBIX
cpencts u cucteM. Tomck: TYCVYP, 2004, 298 c., (Hanuuue B 6ubmuotexke TYCYP - 23 5k3.)

3. Koucrpykuuu CBY ycrpoticTs u skpaHoB. / [Tox pen. A.M. Uepnymenko. M.: Paano u cBsi3b,
1983, 400c. (nanuuue B 6ubmnorexke TYCVYP - 47 3xk3.)

4.3. Y4yeOHO-MeTOAMYECKOE NT0cO0HEe U POrpaMMHOe olecriedeHne
1. Meroguueckue yka3aHUs MO MPAKTHYECKUAM, IO JaOOpaTOPHBIM 3aHATHUSM, IO KYpCOBOMY
MIPOEKTUPOBAHUIO U IO CAMOCTOSTENbHOMN padoTe ctyneHToB / Ko3nos B. I'. - 2012. 16 c. [DneKTpOHHBIH
pecypc]. - http://edu.tusur.ru/publications/1704.

4.4. Ba3bl JaHHBIX, HH(GOPMAIMOHHO CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. Tlakersl mpukiagabix mporpamm Microsoft Office 7.0, MathCAD — 13.0, 14.0
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