CMONIEHCKNIA
Cneyuanornocmo 12.05.01 «OnekmponHvie U ONMUKO-31eKMpoHHbLE NPUOOPLL U CUCTEMb] DUNAAT
CneyuaibHo20 HA3HAYeHUs» W |
PII/I 51.0.22 «Teopus snexmpopaouoyenei» [ E]T I,

duiuana PpenepajbHOr0 rocy1apCcTBEHHOr0 0I0’KETHOT0 00pa30BaTEIbHOI0 YUPesKIeHUs
BbICILIET0 00pa3oBaHus
«HauuoHaJbHbINH Hccaen0BaTeIbCKUN YHHBepcuTeT « MW
B I. CMoJIeHCcKe

_ YTBEPXKJ/IAIO
3amg il peKTopa
1 yuebHo-MeTontIecKoil paGoTe
Apumraia PI'BOY BO
«HITY «MDW» B .. CMonieHcke

o 0% Z B.B. Poxkos

2ot o8 - 208F .

PABOYASA TPOI'PAMMA JIUCHUIIJIMHBI

TEOPHSA DJIEKTPOPA TUOIENIENA

(HAMUMEHOBAHME JUCUMILINHBI)

CrunenuaiabHocTh: 12.05.01 «DaeKTPOHHBIE H ONTHKO-)JIEKTPOHHbIE NPUOOPHLI U CHCTEMbI CIIeIH-
AJLHOT0 HA3HAYEHH S

YpoBeHBb BbICHIEro 00pa3oBaHUsA: CHICHUATHTET
HopmatuBHbIii cpok o0y4uenusi: 5,5 jger
®opma 00yyeHHs: 0UHASA

I'ox nadopa: 2020

CMoJieHck



Cneyuanonocmo 12.05.01 «Onekmponnvie u OnmMuKo-21eKmponHvle NpUbopsl u cucme- — ( @AARAT
Mbl CREYUANLHO20 HAZHAYEHUSL) :
PIIJ] 51.0.22 «Teopus snekmpopaouoyenetiy

1

MM

[Iporpamma cocrasiena ¢ yuerom ®I'OC BO 1o noaroroBke cnenuanurera «JEKTPOHHbIE U ONTHKO-
ANEKTPOHHBIC MPUOOPHI U CUCTEMBI CIIEIMATBHOTO Ha3HAYCHUS», YTBEPKICHHOTO MpHKa3oM MuHoOpHa-
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1. IIEJTM M 3AJJAYM OCBOEHUSI TACIUTLINHBI

Heablo sBisieTCs MOATOTOBKA OOYyYarOIUMXCS K HAay4yHO-UCCIEI0BATEIbCKOM, IPOEKTHO-
KOHCTPYKTOPCKOM M 3KCIUTyaTallMOHHOM JAeSTeNIbHOCTAM 1o crneruanbHoctd 12.05.01 «DnekTpoHHbie U
OIITUKO-3JIEKTPOHHBIE IPUOOPHI U CUCTEMBI CHEIMATIBHOIO Ha3HAUYEHUS» [TOCPEICTBOM 00eCIIeueHus ITa-
noB (hOpMUPOBaHMS KOMIETEHIHA, peaycMoTpeHHbIX PI'OC, B yacTu NpeACTaBICHHBIX HUXKE 3HAHUM,
YMEHMH U HAaBBIKOB.

33[{3'!1/12 HN3Yy4YCHHUC MMOHATHIHHOT'O alapara AMCHUINIMHBI, OCHOBHBIX TCOPCTUYCCKHUX ITOJIOKCHUH
U MCTOAOB, IPUBUTUC HABBIKOB NPUMCHCHHA TCOPECTHUICCKUX 3HAHUHI I PCHICHUA ITPAKTUYCCKUX 3a1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctummna b1.0.22 «Teopust anexkTpopaanoneneiy OTHOCUTCS K 00s3aTelnbHOW 4YacTH Ipo-
rpaMMBbl.

Jlist u3ydeHusl JaHHOW AWCIMILIMHBI HEOOXOMUMBI 3HAHUS, YMEHUS W HABBIKH, (HOpMHUPYEMEIC
npeamectsyromumu  aucuuruimHamu: b1.0.04 «Beicmas maremaruka», b1.0.05 «®usuka», 51.0.07
«Xumusa», b1.0.09 «OnexrporexHuka u 3nekrTpoHuka», b1.0.17 «Ilpuknaanas ontuka», b1.0.18 «Oc-
HOBBI Teopuu curdanony, b1.0.19 «Benenue B cnenuanbHocThy, b1.0.23 «MaremaTtuueckoe MOJEIuU-
pOBaHUE NIEKTPOHHBIX LIETIEH.

[lepedenpr moCHeayIONIUX AUCIUILUIMH, JJII KOTOPBIX HEOOXOJWMBI 3HAHUS, YMEHHUS W HAaBBIKH,
dbopmupyemsie naHHOU quctumInHOM: b1.0.11 «OnTHKO-311eKTPOHHBIE TPUOOPHI U CHCTEMBD.

3. TPEBOBAHUS K PE3YJBbBTATAM OCBOEHUS JIUCHUIIJIMHBI

OcBoeHMe AUCHMILIMHBI HAIIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMINX KOMIETEHUIUN B
cootBeTcTBUM ¢ PI'OC BO u OII BO no nanHOMy HallpaBJIEHHIO TOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YYEeHHUS M0 TUCHUILIMHE (MOAYJ/II0), COOTHECEHHBIX
¢ UHAMKATOPAMH JOCTHKEHUSI KOMIIEeTeH M

Komnerenuus Wnpukatope! JAOCTHIKEHHS KOM- Pe3yabTarbl 00yyenust
NETCHIINH

OIIK-1 Cnocoben 3naer: Kak aHanu3upoBaTh TEXHOJIOTHH
BBISIBIISITH €CTECTBEH- IIPOU3BOJCTBA ONTUYECKUX U ONTUKO-
HOHAY4YHYIO CYIII- AIIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB C
HOCTb Mpo0JIeM U IPUMEHEHUEM €CTECTBEHHOHAYUHBIX U 00-
MIPUMEHSATH METObI OIIK-1.1 Ananu3upyeT T€XHO- | HIEMH)KEHEPHBIX 3HAHUI
MaTeMaTU4eCKOro JIOTUH ITPOU3BOJCTBA ONTHYE- Ymeer: AHanu3upoBaTh TEXHOJIOTUH MPO-
aHaJIn3a U MOJEIIH- CKHMX U ONTHKO-3JIEKTPOHHBIX M3BOJICTBA ONTHYECKHUX U ONTHKO-
pOBaHUs B MHXKCHEP- | MPUOOPOB U KOMITJIEKCOB C MPHU- | JIEKTPOHHBIX TPUOOPOB U KOMILIEKCOB C
HOU JIEeSITENIBHOCTH, MEHEHHEM €CTECTBEHHOHAYY- NPUMEHEHUEM €CTECTBEHHOHAYUHBIX U 00-
CBSI3aHHOM C IPOEK- HBIX ¥ OOIIENHKEHEPHBIX 3HA- HIEMHKXEHEPHBIX 3HAHUN
TUPOBAHUEM, KOH- 1305071 Baaaeer: Merogamu aHaiin3a TEXHOJIOTHUMA
CTPYUPOBAHUEM U IIPOU3BOACTBA ONTUYECKUX U ONITUKO-
COIPOBOXIACHUEM AJIEKTPOHHBIX TPUOOPOB U KOMILIIEKCOB C
IIPOU3BOJCTBA OITH- IIPUMEHEHUEM €CTECTBEHHOHAYUHBIX U 00-
YECKHUX U ONTHUKO- LICUHKEHEPHBIX 3HAHUU
3JIEKTPOHHBIX IPpu00- | OIIK-1.2 [Ipeanaraer onTu- 3naer: OnTUManbHBIE METO/IbI MATEMATH-
POB U KOMIIJIEKCOB, MajbHBIE METOJbI MATEMATHYE- | YECKOIO aHAJIN3a U MOJICIUPOBAHUS B UH-
SKCIUTyaTalMen u op- | CKOTO aHaJIn3a U MOJEINPOBa- JKEHEPHOMU JIESITENbHOCTH

3
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raHuzamueit GyHKIn-
OHHPOBAHUS DJIEK-
TPOHHBIX U ONTHKO-
AIIEKTPOHHBIX CHCTEM
CIEIUATBHOTO
HA3HAYCHUS

HUs B MH)KCHEPHOH JESITEIIBHO-
CTH

Ymeer: [IpuMeHsATh ONTUMATIBLHBIE METOIbI
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WHKEHEPHOU J1eATEIIbHOCTH
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI

CTpyKTypa M CUMILIMHBI:

CMOSIEHCKUA

(_(munvmn

N5,

dopma koHTpons 3.e. WToro akapa.yacos

Kypc 3

Cemectp 5

CemecTp 6

NH-
niekc

3a- KC SKC KoH

Pe Mo

Ok3a 3a- uer Kn Kp e Prp nep da Yacos nep nna T.

MeH uer c THO KT B 3.e. THO pa6
oL, pat HY ]

Hanmerosanve CP

KoH

pon

3.e.

Uto
ro

Nex

Nab6

Mp

CcpP

KoH

pon

3.e.

Uto
ro

Nex

Na
6

Np

CcpP

Ko
HT
po
b

51.0.2

Teopus anexkTpopaavoLie-

o 6 6 6 6 36 216 | 216 58 122
nev

36

216

30

14

14

122

36

OBO3HAYEHMUA:

Buabl npoMexyTOYHOM aTTecTAMU (BUIBI KOHTPOJIA):
OK3 - DK3aMEH;

3a0 - 3a4eT ¢ OILEHKOM;

3a — 3a4eT;

Buasbi pador:

KoHTakT. — KOHTaKkTHast paboTa 00yJaromuxcs ¢ MpernoaaBaTeseM;
JIek. — IEKITMOHHBIC 3aHITHUS;

JIa6.— maboparopHbie pabOTHI;

[Ip. — npakTHYeCKHE 3aHATHS;

KPII — kypcoBast paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduyeckas padbora (pedepar);

CP — camocTosiTenbHas paboTa CTYJCHTOB;

3.6.— 00beM JAUCLMIUINHBI B 3aYETHBIX €IUHUIIAX.
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Couepma}me JUCHUIIJIMHBI

Ne HaumeHoBaHMe BUIOB 3aHATHI U TEMATHK, COAEP:KaHUE

1 JICKIIMOHHBIE 3aHATHs 17 mT. mmo 2 Jaca (34 uac.):

Tema Ne 1. JlerepMHHHpPOBaHHBIE PATMOTEXHUYECKHE CHTHAJIBI, MX CIIEKTPAJIbHBIE U KOppe-
JIAMOHHBIE XaPAKTEPUCTHKH.

1.1. OcHOBHBIE CBEICHUS O PAANOTEXHIYCCKIX cUTHANIaX. Kimaccudukanus curHaioB. MaTemaTu-
YEeCKHEe MOAEH JETEPMUHUPOBAHHBIX PATUOTEXHUUECKUX CUTHAIOB U UX IIapaMEeTpBbI.

1.2. 'eoMeTpHUECKHE METOBI TEOPHK CUTHAJIOB. JIMHEHHOE MpocTpaHcTBO curHanos. Hopmupo-
BaHHOE JIMHEHHOE MPOCTpaHCcTBO. CKaISIpHOE POU3BEACHNE CUTHANOB. OpPTOrOHAIBHBIE CUTHAJIBI U
00001IeHHEIH ps Pypre.

1.3. CnexTpanbpHble XapaKTepUCTUKU IETCPMUHAPOBAHHBIX PaJANOTEXHUIECKUX curHaloB. [Ipen-
CTaBJICHHE CUT'HAJIOB C MOMOIIBIO MPOCTeHINX PyHKIMH. ['apMOHNYECKUI aHATTN3 TEPHOANIESCKUX
curHasioB. CriekTpanbHasl AuarpaMmma Nepuogu4eckoro curuaia. JIeicTByromiee U cpelHee 3Ha-
YeHHE MEepUOJNYECKHX HECHHYCOMJIATbHBIX TOKOB M HANPSKEHHI.

1.4. CnexkTpanbHbIH aHAIN3 IEPHOANICCKUX CUTHAIOB. CIIEKTPHI MEPUOJUYECKON MOCIIET0BATEb-
HOCTH TIPSIMOYTOIBHBIX BUIeonMITyIbcoB (IIIIIIBW). CiexTpbl meproarndecKoi mociea0BaTeNbHO-
CTH MPSAMOYTONBHEIX paguonmmynscoB (IITITIPU). Pacnpenenenne MOMIHOCTH B CIIEKTPE TIEPHUOIH-
YEeCKOro CUTHAJIA.

1.5. CeKkTpsl HENepUOaNIECKIX CUTHAIOB. CIIEKTp MPSIMOYTOIBHOTO BAAEONMITYIbca. CIieKTp
OPSIMOYTOJIBHOTO paauouMityiibca. CriekTp nmayku uMiyiibcoB. Teopema IlapceBanst. DHepreTuue-
CKHUH CIIEKTP.

1.6. MoaynupoBaHHbBIE PaHOTEXHUYECKHE CUTHAJIBI U UX CIIEKTPBL. PA3HOBUIHOCTH MOTyTHUPO-
BaHHBIX PAJUOTEXHUYECKUX CUTHANOB. CrieKTpanbHbli aHann3 AM-panuocuraanos. CrieKTpaib-
HbIM aHAJIU3 CUTHAJIOB C YIJIOBOW MOIYJISIIUEH.

1.7. CrieKTphl MIMPOKOIOJIIOCHBIX CUTHAIOB. Pa3HOBHIHOCTH IIUPOKOIOIOCHBIX PAIUOTEXHUYECKUX
curHanoB. ClieKTpaJIbHOE IMPEACTAaBICHUE HMITYJIBCHOTO CUTHANIA C IMHEHHON YaCTHONW MOAYJIs-
nueir (JIYM). CnexrpanbpHoe mpeacTaBieHne QasoxkomomanumnynupoBanHoro (PKM) curnana.
1.8. KoppesimuoHHBIN aHaIU3 CUTHAIOB. ABTOKOppESIIMOHHAS (QYHKIMS CUTHAIOB. CBSI3b MEXKIY
SHEepreTHYecKiuM crekTpoM u ero AK®. B3anmHuas koppensnuoHHas QyHKINS CUTHAJIOB.

1.9. Curnanel ¢ OrpaHMYEHHBIM CIIEKTPOM. MaTreMaTniecKre MOJIEIN CUTHAJIOB C OTPAHUYEHHBIM
cnexTpoM. MaeansHelii mosocoBoii curaai. Teopema KoTenbHUKOBA. Y3KOMOIOCHBIH CUTHAIL.
Tema Ne 2. OCHOBBI T€OpHH CIYYAHHBIX CHTHAJIOB.

1.10. OcHOBBI TEOpUM CIy4YalHBIX CHTHAJIOB. MICTOUHMKH IIIyMOB B PaJHO03JIEKTPOHHOM ammapa-
Type. BeposTHOCTHBIE XapaKTEpUCTUKHU U TapaMeTphl CIIyYalHbIX CUTHAJIOB. ['ayccoB cTannoHap-
HBIA CIIy4alHbIN CUTHAJL.

1.11. KoppesiuMOHHBIN M CHEKTPAJIbHBIN aHAIN3 CIlyYalHbIX cUrHaloB. Koppensuuonnas GpyHk-
s cilydaiiHoro curaaia. CoOTHOIIEHUE MEXY CIIEKTPAIbHOM MIIOTHOCTHIO MOILITHOCTH M KOppe-
JAUOHHON (pyHKITMEH cimydaitHoro curHana. Teopema Bunepa—XuHunHa. Y3KOIMOIOCHBIE CIydaii-
Hble curHansl (YIICC).

Tema Ne 3. MeToasl aHaIM3a NPOXO0KAEHUS JeTEPMUHUPOBAHHBIX CUTHAJIOB Yepe3 JUHeilHbIe
Hemnu.

1.12. BpemeHHOM METOI aHAIH3a dJIEKTpopanuoreneit. Jluneinas snekrpopamuoriens (3PLL) u oc-
HOBHasl 3a/1a4ya ee aHanu3a. AHanu3 JInHeHbIX OPL] ¢ ncnonp3oBaHUEM MEPEXOIHON XapaKTepH-
cTUKHU. AHanu3 TuHeHbIX OPL] ¢ ucnonb30BaHrEM UMITYJIBCHOM XapakTepucTuky. MHTerpan
cBepTkH (mHTETrpan roamerns).

1.13. YacToTHBIH (CIEKTpaJIbHBIN) aHaIH3a dJIeKTpopanuoLenei. YacToTHbIE XapaKTepUCTHUKH JIU-
HEHHBIX nened. YacTOTHBIN METOJT aHalu3a eTel. Y CTIOBHSI HEUCKaKEHHOM Mepeiadyl CUTHAJIOB.
1.14. CunTe3 aHaJOroBhIX (BDHIBTPOB. ANMPOKCHMAIKSA aHAJIOTOBBIX (DHUIBTPOB IO M3BECTHOM aM-
IUTUTYTHOM YaCTOTHOW XapakTepuCTHKU. CTPYKTYpHBI CHHTE3 aHAJIOTOBBIX (DHIBTPOB MO 3a1aH-
Hot AUX. Anroputm cuHTe3a AP mno 3aganHon AUX.

Tema Ne 4. ®uabTpanusi paIHoTeXHHYECKUX CHTHAJIOB.
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1.15. OnrumanbHas 00paboTKa CUTHATIOB. BBImeeHue MoIe3H0Tr0 CUTHAJA C IIOMOIIIBIO JIMHSHHOTO
9acTOTHOTO (hUIbTpa. BimsiHMe 9acTOTHOTO KO3 dhHUIMeHTa iepenadn GuibTpa Ha OTHOIIICHHE
curHan/urym. OntumanbsHas THHEHHAsT QUITbTPaLHSL.

1.16. CornacoBanHas QUIBTpaLUsl AETEPMUHUPOBAHHOTO curHaja. CorinacoBaHHBIN JTMHEHHBIN
¢bumeTp. YacToTHBIH KO PHUIEEHT ITepenadn coraacoBaHHOTO (GrumbTpa. Peanmm3anmst coriracoBaH-
HBIX (PUIBTPOB.

Tema Ne S. IIpoxoxknenne qeTepMUHHPOBAHHBIX CUTHAJIOB Yepe3 HeJIMHEHHbIe HelH.

1.17. Henmuuetinpie menu. XapaKTEePUCTUKN HEIMHEHHBIX 3JeMeHTOB. CIIEKTpaabHBIA COCTAB TOKA
HETTMHEHHOTO 3JIEMEHTa IPHW BO3ICHCTBHM TapMOHHYECKOTO CUTHaNA. IIpeoOpa3oBaHHe YacTOTHI
JeMoaynsinus paguoCcUrHaioB.

2 | mabopaTtopHbie paboTs! 4 mT. 1o 4 yaca (16 gac.):

2.1. UccnemoBanre CIEKTPOB JIETEPMUHUPOBAHHBIX CUTHAJIOB.

2.2. WccnenoBaHue MPOXOXKACHHS JETEPMUHHPOBAHHBIX CHI'HAIOB Yepe3 YAaCTOTHO 3aBUCHMBIC
OPLI.

2.3. UccnemoBanne COTIaCOBAaHHBIX (DAIBTPOB TSI BEIICTICHVSI CHTHAJIOB H3BECTHOM (DOPMBEI.

2.4. VccnemoBanre BIUSHUS YaCTOTHOTO KO3 UIMEeHTa niepenadn (uiIbTpa Ha OTHOIICHHWE CHI-
HaJI/IIIyM.

3 | mpaktuueckue 3ansaTus 8 mr. mo 2 vaca (16 gac.):

3.1. PacueT XxapakTepUCTHK U IApaMETPOB JETEPMHUHUPOBAHHBIX CHUI'HAJIOB.

3.2. PacueT CeKTpOB 1E€TEPMUHUPOBAHHBIX IEPUOTUUECKUX U HENEPHUOAUICCKUX CHTHAJIOB.

3.3. Pacuer mpoxoXkIIeHHs CHTHAJIOB JETEPMHHUPOBaHHBIX 4depe3 DPLl ¢ mcrmonb3oBaHMEM HHTE-
rpaja CBEpPTKH.

3.4. Pacuet npoxox/eHHs AeTePMUHUPOBAHHBIX cUTHANOB yepe3 OPLl ¢ ncnonb30BaHMEM 4acTOT-
HOT'O METOJa.

3.5. Pacuer XapaKTepHCTHK U TApAMETPOB CITyYaHHBIX CHUTHAJIOB.

3.6. KoppesiunoHHBIN U CHEKTPaIbHBIN aHAIN3 Y3KOMOJIOCHBIX CIIyYalHbBIX CUT'HAJIOB.

3.7. PacueT OTHOIIEHUS CUTHAJI-LIIYM Ha BXOJI€ U BBIX0Je QUIbTpa.

3.8. Pacuer crmekTpa BBIXOJHOTO CHUTHAJIA HEJIMHEHHOW LENH NpPU BO3JCHCTBHH T'aPMOHHYECKOTO
CUTHAJA.

4 | pacuerHo-rpaduueckas padora «CHHTE3 aHAJIOTOBBIX (PUIBTPOBY.

5 | camocTosTenbHas paboTa CTyIEHTOB: qac.
5.1. MI3y4eHne MaTepuaioB JEKIUH 36
5.2. [loaroTOBKA K TPAKTHYECKUM 3aHATHIM 20
5.3. IloaroroBka K 1a00paTopHBIM paboTam 38
5.4. PacueTHO-rpaduyeckas pabora 20
Bcero: 114
5.5. IloaroroBka K sK3aMeHy 36

Texkymuil KOHTPOJIb: [IMCEMEHHBIM KOHTPOJIBHBINA ONPOC M0 U3YyYEHHOMY TEOpETHYE-
CKOMY MaTepuaiy U IOJIy4eHHbIM IPAKTUYECKUM HABBIKAM IIPOBOJUTCS HA MPAKTHUYECKUX U Ja-
0OOpaTOPHBIX 3aHATHUSX.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

Ne .
i Buner yueOHbIX 3aHATHN OO6pazoBaTenbHbIE TEXHOIOTHU

WnTtepaxkTrBHAas JeKIUs (JICKLUS-BU3yaIU3aLus).
1. [ JIexmun p st (7IeK Y )

I/IH,I[I/IBI/I,Z[yaJ'IBHBIe U T'PYNIOBLIC KOHCYJIbTAIUU MO JUCHUTIIINHE.

TexHomorus O6y‘-IeHI/I}I Ha OCHOBC PCIICHHUA 3a1a4 U BBIIIOJIHE-

2. | IlpakThueckue 3aHATHA .
HUSl yIIPaKHEHUH.
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TeXHONOTHs BHITIOJIHEHUS 1a00paTOpHBIX 3aaHu! HHIUBUIY-
aNbHO.

3. | JJabopaTtopnas paboTa TeXHOJIOTHS BHIMOJIHCHUS JTA00OPATOPHBIX 3aJaHHi B MAJIOH
rpynmne (B Opurase).

Jomyck kx maboparopHoit padoTe.

NudopMalimoHHO-KOMMYHUKALMOHHBIE TEXHOJIOMUU (IOCTYII K
CamocTosTensHas paboTa CTy- ¢opman y 10 ( y

4, OUOC ¢mmana, k DbC dunmana, noctyn x nHPOPMAIMOHHO-
JICHTOB (BHEAyIUTOPHAs)
METOUYECKHM MaTepraiaM 1o ANCIUTUINHE).
Kontpons (mpomexyTodHas at-
5. TpoILE (1 Y TexHoMOTHA YyCTHOTO OMpOca.

TCCTAIUA: 3a4CT UJIN C-)KSaMeH)

6. OHEHOYHBIE MATEPHUAJIBL IJI51 TEKYIIEI'O KOHTPOJIA 1
INPOMEXYTOYHOU ATTECTAIUHA - IJIA OHNEHKHU KAYECTBA OCBOE-
HUA JMCIUITVIMHbI

dopmMa NPOMEKYTOUHON aTTECTALMHU 110 HACTOSIIEH TUCHUILIIMHE - 3K3aMEH.

IlepedyeHb BOIPOCOB K IK3aMEHY

1. Knaccudukaiuys CUrHaIoOB.

2. MareMaTHuecKkue MOJENIN JEeTEPMHUHUPOBAHHBIX PAAHMOTEXHUYECKUX CHTHAJIOB M MX Iapa-
METPBI.

JInHeitHOe MPOCTPAHCTBO CUTHAJIOB.

HopMupoBaHHOE TMHENHOE TPOCTPAHCTBO.

CkanspHO€e NMPOU3BEAECHNUE CUTHAJIOB.

OproroHanbHble CUTHAJIBI U 000011eHHBIH psi Dyphe.

[IpencraBieHne CUTHATIOB C TOMOIIBIO TPOCTEHIINX (PYHKIIHM.

["apmoHMUeCKNii aHAJIN3 IEPUOJUYECKUX CUTHAJIOB.

CrnekTpanbHas [uarpaMmma nepuoinyeckoro CUrHania.

10. MlelicTByromiee W cpelHee 3HA4YCHHE MEPUOAMYECKMX HECHHYCOUJAIBHBIX TOKOB H
HaIpsKEHUN.

11. CroekTpbl NEpUOAMYECKON  TOCIEAOBATENLHOCTH  MPSMOYIOJbHBIX  BUICOUMITYJIBCOB
(IITIIBH). CnekTpbl NepUOINYECKON MOCIEeI0BATEIbHOCTH MPSIMOYTOJIBHBIX PaJUOUMITYIIHCOB
(TITITPU). Pactipenenenrie MOIIHOCTH B CIIEKTPE TMEPUOAMUYECKOTO CUTHAIA.

12. CrmexTp mpsiMOYTOJIBHOTO BHICOUMITYJIHCA.

13. CrmekTp npsiMOYTroJbHOTO paJAHOMMITYJIbCA.

14. CnexTp nmayku UMIYJIbCOB.

15. Teopema IlapceBans. DHepreTUYECKH CIEKTP.

16. Pa3HOBHIHOCTH MOAYJIMPOBAHHBIX PAIMOTEXHUYECKUX CHTHAJIOB.

17. CnexrtpanbHblit aHanu3 AM-pajinOCUTHAIOB.

18. CrexTpalbHBIi aHAIH3 CUTHAIOB C YIIIOBOW MOIYJISAIIUCH.

19. Pa3HOBHIHOCTH IIMPOKOIOJIOCHBIX PAAMOTEXHUUECKUX CUTHAIIOB.

20. CnexTpallbHOE TMpeACTaBICHUE WMITYJILCHOTO CUTHAJA C JIMHEHHOW YaCTHOW MOIYJISIHEH
(JTYM).

21. CnexTtpanbpHOe TpeiacTaBiieHne ¢azokomomanumnymupoBannoro (PKM) curnana.

22. ABTOKOppenAuruOHHAs (YHKLUS CUTHAJIOB.

23. CBs3b MEXY DHEPTreTUYECKUM CIIEKTpOM U ero AK®.

24. BsaumHas KOppesMOHHAsA (YHKIHS CUTHAJIOB.

25. MaremaTuueckre MOJIEN CUTHAJIOB C OTPAaHUYEHHBIM CIIEKTPOM.

26. MpeansHBIH IOJIOCOBOM CUTHAIL.

©COoNo AW
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27. Teopema KorenbHHKOBA.

28. Y3KONOJOCHBIN CHTHAI.

29. VcTOYHMKH IIYMOB B PaJIMORJIEKTPOHHOMN ammaparype.

30. BeposaTHOCTHBIE XapaKTEPUCTUKU U TAPAMETPhI CIIyJalHbIX CUTHAJIOB.

31. TayccoB cranoHapHBIA CIy4yalHBINA CUTHAIL.

32. Koppensunonnast ¢pyHKIUS CIy4aitHOTO CUTHAJIA.

33. CooTHoIlIeHHE MEXAY CIEKTPaIbHON MIIOTHOCTHIO MOIIHOCTH U KOPPENSIUOHHON (PYHKIIH-
el ciy4yanHoro cursana. Teopema Bunepa—Xunuuna.

34. Y3konosocHsle ciydaitablie curHanbl (YIICC).

35. Jluneiinas anekrpopaauonens (OPL]) u ocHOBHas 3a/1a4a ee aHaIn3a.

36. Amnanus nuHeitHbix OPL] ¢ ucnonb3oBaHueM MEepeXOqHON XapaKTePUCTUKH.

37. Anamm3 mumHedHbix OPL] ¢ ucnons3oBaHWEM WMNYJILCHOW XapaKTepUCTHKU. HMHTErpan
cBepTkH (nHTErpai [{roamerns).

38. YacToTHbIe XapaKTEPUCTUKHU JIMHEHHBIX IETICH.

39. YacToTHBIA METO aHAJIN3a LICIIEH.

40. YcnoBusi HEUCKaXCHHOM Mepejaun CUTHAJIOB.

41. AnmpokcuMarnusi aHaJOroBbIX (PUIBTPOB MO MU3BECTHOW aMILTUTYJHOW YaCTOTHOM XapakKTe-
PUCTHKH.

42. CTpyKTYypHBIN CHHTE3 aHAJOTOBBIX (UIBTPOB MO 3amaHHOM AUX.

43. Anroputm cunaTe3a AD no 3amanHo AUX.

44. BeleneHue MoJIE3HOr0 CUTHATIA C TOMOIIBIO JTMHEHHOT0 YaCTOTHOTO (DUIIBTpA.

45. BausHMe yacTOTHOrO Ko3(dduimenTta nepenadn GuiabTpa Ha OTHOILIEHUE CUTHAI/IITYM.

46. OnTumanbHas TMHEHHas pUIbTpaIMsL.

47. 1CormnacoBaHHBINA JUHEHHBIN QUIBTP.

48. YactoTHbli K03 PULIMEHT Nepeaay coriaacoBaHHOTO GPUIbTpA.

49. Peanm3anus COTIIACOBAHHBIX (HIBTPOB.

50. XapaKTepHCTUKU HETMHEWHBIX 3JIEMEHTOB.

51. CnexTpalbHBIA COCTaB TOKa HEJIMHEWHOTO 3JIEMEHTa TMPHU BO3ACHCTBUU TapMOHHYECKOTO
CHUTHaJIa.

52. TIpeobpa3oBaHnE YaCTOTHI.

53. JleMomymsiius pagrioCUTHAIIOB.

Tunossle 3a1aun

1. lerTepMMHUPOBAHHBIEC PAJAMOTEXHUYECKHE CHTHAJIBI, HX CIEKTPaJlbHble U KOPpPeIslH-
OHHbIE XapaKTEePUCTHKH

1.1. ITo 3amanHOMYy rpaduKy rapMOHHYECKOTO CUTHAJa ONpPENeNIUTh MapaMeTpbl CUrHaja (am-
IUIMTYAY U AeWCTBYIOIEe 3HAYeHHE, NIEPUOJ] M YacToTy, HaualdbHylo (a3y). 3amucarth MaTeMa-

TUYCCKYIO MOJCIIb CUTHAJIA, €CJIN 3aKOH U3MCHCHUS — CHHYCOHHaHLHLIﬁ.
u(t), mB ]\

10\ /\ /\ /\ A
+ + + + +
o \_/ 20 \_/ 40 \_/ 60 \/ 80 \/ 100 ¢, mxc
—10+

1.2. Tlo 3agaHHOMY TpaQuKy NEpUOINYECKON MOCIEA0BATENLHOCTH MPSAMOYTOJIbHBIX BHICOUM-
nynascoB (IIIITIBW) onpenenuts ee napameTpsl (aMILIUTYAQ, AIUTEIBHOCTh UMITYJIbCOB, IEPUOT
Y 4acTOTa CJEOBaHUS UMITYJIbCOB, HayajbHasl 3aJlepiKKa). 3aucaTh MaTeMaTHYECKYI0 MOJIEINb
CUTHAJIA.

4]
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U(t), MB T
8
UITI
0 100 200 t, ke
’CLI
-

1.3. Ilo 3aganHOMY TpaduKy MEPUOTUICCKON MOCIEAOBATEILHOCTH MPSIMOYTOJIBHBIX PaJHOUM-
nynbcoB (IITIITPH) onpenenuTs ee mapamMeTphl: aMIUIMTYAY, IJIUTEILHOCTh UMITYJIHCOB, TIEPHOT
U YacTOTYy CJIEJI0BaHUS MMIIYJIbCOB, IEPUOJ U YAaCTOTY HECYIIEro KojeOaHus, HayalbHYIO 3a-
JIEP’KKY ¥ Ha4allbHYIO (a3y.
u(t), B
(®) i T,

0 i

S
LRSS

T
1.4. Ilo 3aganHOMY rpaduKy NEPUOIUYECKON MOCIEI0BATENIbHOCTH SKCIIOHEHIIMAIBHBIX BUIE0-
umnynscoB (IIIIOBUW) onpenenuTs UX mapaMeTpbl: aMIUIUTYy, AJIUTEIBHOCTh MMITyJbca (IO
MOJIOBUHHOMY YPOBHIO), IJTUTENIBHOCTh (poHTa U cnajaa (1o yposHsM 0,1 u 0,9 ot ammimuTysl),
nepuoJl (M 4acToTy) ClIeI0BaHUS UMITYJIbCOB.

u(t), B
10 + I\ I\
0 5 10 15 20 25 30 35 t

1.5. TToctpouts rpadux IIIIIIBU. ITapamerpsr curnana: Um =5B, 10=10 mxc, T=300 mkc, tw =
50 mxe.

1.6. Paccuutarp u noctpouts rpadpukun AYC u ®YC, onpenenuts 3P HEeKTUBHYIO ITHUPUHY CHEK-
tpa [IIIIIBU ¢ napamerpamu: ammutyna 1 B; nnutensHocTh uMiyibsca 0,02 mc; gacroTa cie-
noBaHusA nMITyinbCcoB 10 k7 y; HavanbHas 3anepxka 0,01 mc.

1.7. TToctpouts AYC u ®YC, onpenenuts 3pdextuBnyto mupuny crnexrpa [HIIITPU ¢ mapamer-
pamu: amrumntyna Um =100 mB; naurensHOCTh uMiynbca tx = 100 mkc; yactoTa crepoBaHUs
umnynbcoB F = 1 k[ y; HavanbHas 3a7epikka HMITYJILCOB PaBHA HYJIIO; Hecymas yactoTa fo = 250
MTy; nayanwpHas Qasa paBHa Hymto. OnpenenuTs TpeOyeMyro mosocy npomyckanus Af mpuem-
HOT'O yCTPOMCTBA.

1.8. Beruucnute u noctpouts rpaduku AUC u ®UC, onpenenuts 3¢ (HEKTUBHYIO ITUPUHY CTIEK-
Tpa IPSIMOYTOJILHOTO BUJICOMMITYJIbCA C MTapaMeTpaMu: aMIUIUTyAa 4 B; NIUTEIbHOCTh UMITYIb-
ca 2,5 mkc; HauajabHas 3a/IepKKa S5 MKC.

1.9. lloctpoutrs AYC u ®YC, onpenenuts 3pdextuBHyto mupuny crekrpa [IPU ¢ mapamerpa-
Mu: ammumatyaa Um = 4 B; 1uTensHOCTh UMITYJIbCA 7, = 2,5 MKC; HadalbHas 3aJeP’KKa UMITYIIb-
ca paBHa HyJt0; Hecyas yacrora fo = 0,8 My, HayanbHas ¢as3a paBHa HYIIO.

Onpeaenuts TpeOyemMyro moiocy npomnyckanus Af mpuemHoro ycrpoiicraa.

1.10. Paccuurate u noctpoutb AHC u ®YC 0AHOTOHAIBHOTO aMIUTUTYIHO-MOIYJIUPOBAHHOTO
CHTHANA, 3aJaHHOTO MATEMATHUECKOH MOMENBIO; Y. (1)=U,[1+0.25 cos 107 t+30" )] cos( 10°-t+60")

, MKC

Onpenenuts 3¢ (HEeKTUBHYIO MIUPUHY CIIEKTpa CUTHAJIA.
Tema Ne 2. OCHOBBI TEOPHUH CJOYYAWHBIX CUTHAJIOB.
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2.1. BpuucIuTh XapaKTepUCTUKU CIYYailHOTO HANPSIKEHUSI 10 3aJJaHHON pean3aluu.

U, B

-2

-4

2.2. 3anucaThb MaTeMaTH4YeCKOE BBIPA)KEHUE IUIOTHOCTH paclpelielieHusi orudarouieil y3komo-
JIOCHOTO HOPMAaJIBHOTO CIy4ailHOTO mporecca. M300pa3uth rpadmkd BOSMOXKHBIX peasin3aluii
Y3KOIIOJIOCHBIX HOPMAJIbHBIX CIy4ailHBIX IPOLIECCOB C BEIOPAHHOMH (3aJaHHOI) Aucnepcueil.

2.3. Haiitu sHepreTHdecKkuii CIEKTp TEIUIOBOro myma pesucropa HomuHaaoM R=10 Om mpu
temneparype t ? = +20°C.

2.4. HaiiTu qucriepcuio TeIIoBOro myma pesucropa HomuHanoMm R = 10 Om npu Temmeparype t°
= +20°C na BbIxoze uaeanpHoro vemymsimero ®HY ¢ monocoit npomyckanust §f .

2.5. Halitn nucnepcuto myma pesucropa HomuHanom R = 10 Om npu temneparype t = +20°C,
npouenmiero uneanbuslii ®HY ¢ nmonocoii nponyckanus &f , Ha Beixone RC-nienu.

Tema Ne 3. MeToabl aHAJIM32 MPOXO:KAEHUS A1eTEPMUHUPOBAHHBIX CUTHAJIOB Yepe3 JIMHeii-
Hble LielNHu.

3.1. HaiiTn KOMIUJIEKCHYIO YaCTOTHYIO XapaKTepHUCTHKY (rmo HampspkeHuio), AUX u ®UX RC-
neru. IMapamerps! nermu: C = 10° @, R = 10 Om. IToctpouts rpapuxu AUX u GUX.

3.2. Haiitu xoMIJIeKCHYIO 4YacTOTHYI0 Xapakrepuctuky, AUX nu @YX CR-uenu [lapamerpsl 11e-
mia: C = 10° @, R = 10 Om. Tloctpouts rpapukmu.

3.3. Paccunrats AUX u ®UX LR-neru. IMoctpouts rpaduxu. [apamerpst nemu: L = 103 I'n, R
=10 Om.

3.4. Paccuntats AUX u ®UX RL-tertu. IMoctpouts rpaduxu. [apamerpst nemu: L = 103 I'n, R
=10 Om.

3.5. PaccunTath nepexoHyro 1 UMITyIbCHYIO XapakTepuctuku RC-niern. [Tapamerps nerm: C =
10° @, R = 10 Om. Ioctpouts rpadux.

3.6. PaccunTath nepexoHyro 1 UMITyIbCHYIO XapakTepuctuku CR-nierm. [Tapamerpst nerm: C =
107 @, R = 10 Om. ITocTpouts rpadukm.

3.7. PaccunTtaTh epexoHy0 U UMITYJIbCHYIO XapakTepuctuku LR-mienm. [MapameTper menu: L =
1073 I'n, R = 10 Om. ocTpouTs TpaduKy.

3.8. PaccunTaTh epexoHy0 U UMITYIbCHYIO XapakTepuctuku RL-tienm. [TapameTpsr menu: L =
1073 I'n, R = 10 Om. TocTpouTs TpaduKy.

Tema Ne 4. @uabTpanusi paIHOTeXHUYECKMX CUTHAJIOB.

4.1. Ha BX0x ONTUMAJIBHOTO (PUIBTPA MOCTYMNAET MPSAMOYTOJBHBIA BUICOUMITYIIBC AMIUIUTY/IbI
Um ATUTETBHOCTBIO 7 B CMECH C O€JBIM IIYMOM C OJJHOCTOPOHHEH (0 < @ < o) TJIOTHOCTBIO
cnektpa No. Haiit 3HaueHne MakCHMaJIbHOTO OTHOIIIEHHS CUTHAJI/TIOMEXa Ha BBIX0JIe PHITBTpA.
4.2. Ha Bxong RC-umenu mnojgana cmech Oenoro mymMa ¢ paBHOMEpHBIM crektpoM Wo
(- o < @ < o) 1 rapmonnueckuii curaan UmCoS(wot). OnpeienuTh BeNUYMHY TOCTOSIHHOW Bpe-
MeHd nenu T = RC, npu KOTOpOil OTHOLIEHHE CUTHAJI/IIYM IO HANpsKEHHUIO Ha BBIXOJE LeNU
OKa)KETCSI MAKCUMAJIbHBIM.

4.3. Ha BX0J onTUManbHOIrO (PUIbTpa MOCTYMAET MPSIMOYTOIbHBIN PagHOMMITYJIbC aMILTUTYbI
Um murensHocThio 10 mke B cmecu ¢ OelbIM IIyMOM € OJHOCTOPOHHEH (0 < w < oo ) TJIOTHO-
ctbio criektpa No = 6-10718 B?-¢,

Tema Ne 5. IIpoxoxkaeHune 1eTepMAHMPOBAHHBIX CHTHAJIOB Yepe3 HeJIMHelHbIe LelH.
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5.1. Ha Bxom HenwHEHHOro 3JeMEHTa MPHUJIOKEHO HANpsDKEHHE u(t)=0,2+0,8cos wt B.BbI-

YUCJIUTH BCIIMYUHY MOCTOSIHHOU COCTaBJ’DIIOH.[eFI " aMIIIMUTYy IICPBLIX TAPMOHUK TOKA HA BbIXO-
JIe HEJIMHEHHOTO 3JIEMEHTA, €CJIM €ro BOJbT-aMIIEpHAsl XapaKTePUCTHKA XOPOIIO ANMPOKCUMH-
pyercst KycouHo-nuHeHo# ¢ mapamerpamu: Uy = 0,6 B;S = 25 MA/B.

5.2. Ha BX0J] HEJIMHEHHOTO 3JIEMEHTA MPHIIOKESHO HANPSIKEHUE u(t) =04 + 1,6 cos wt B.Bprumc-

JINTh BCINMYHUHY OCTOSIHHOM COCTaBJI?IIOL[[eFI U aMIUIMTYAy HCPBBIX TAPMOHUK TOKAa HAa BbBIXOAC
HEJIMHEHHOT0 AJIEMEHTA, €CJIH €ro BOJbT-aMIIEPHAs XapaKTEPUCTHKA XOPOIIO alfpOKCUMUPYET-
csl KycouHO-uHEeHoH ¢ mapamerpamu: Uy = 0,8 B;S = 15 MA/B.

3AJJAHUE HA PACYETHO-TPA®UYECKVYIO PABOTY
«CHHTE3 aHAJIOrOBBIX (PUIIBTPOBY
1. Pacuer ucxoausix nanueix PI'P ocymiectBisercs B coorBeTcTBUU ¢ Ne rpyImoil cTyieHTa, u
3aBHCHUT OT N — MOPSIAKOBOIO HOMEpa CTYACHTA 110 KypHAILy YCIIEBAEMOCTH.
Tabauna 1 — Pacuer ucxoansix gaHusix PI'P

[Tapametp I91-XX 192-XX
OuIBTp barTtepBopTa UeoOpImieBa
Hirieckas Hactota ®p=10000+200n* ©p=10000+200n*
TI0JIOCHI ITPOITYCKaHUS
Hurnirieckas 4actora ©2=20000+200n* ©2=20000+200n*
THOJIOCHI 33/IePIKAHUS
JIOITyCKU Ha MaKCH-
MaJbHOE 3HaYeHHE He- _ —
paBHOMepHOCTH AUX B oKe =0.2 0Ke=0.2
111
MaKCHUMaJIbHOE OTKJIO-
HeHne AUX ot Hyns B 0Kz=0.1 0Kz=0.1
113
ConpoTHBIIeHHE 3BEHB- 950 O 900 Om
eB GuIbTpa
dopma BXOHOTO CHr™- [IIIBUA B mymax TITTIKY B rymax
Haja
Hapaverpit Bxoxtoro Un=1 B, t,=42n/0 ¢, T=82n/w; Un=1 B, t,=42n/07 ¢, T=82n/w;
CHT'HaJIA
E&;&a;wei‘pm BXOIOTO pu= Un/4 B, o = Un/40 B. u=Un/8 B, o = Un/80 B.

2. IIpoBectu cMHTE3 aHAIOTOBOTO (PUIBTPA HUKHHUI YaCTOT.

3. IlpoBecTu CHHTE3 aHAJIOTOBOTO (PUIIBTPA BEPXHUX YACTOT.

4. IlpoBecTy aHANIN3 MPOXOXKJIEHUE 33JAHHOTO CUTHAJIA Yepe3 aHaJOroBbIN (GUIIBTP HUKHUN Ya-
CTOT.

5. OopMuTh OTHET 1O pacueTHO-TpaduIecKon padbore.

OTueT 10MKEH cojiepKaTh B ce0e TUTYIIBHBIHN JIUCT U pacrieyaTaHHbIe CTPAHHUIIBI PACUETOB C
rpadukamMu ¥ MoIpOOHBIMU MOSICHEHUSIMU. B KOHIIE paboThl 00s13aTENIBHO /1e7aeTCs BBIBOJ.
Kpurepuu onienuBanus PI'P:

Pacuer ®HY — orieHKa «y0BIETBOPUTEIBHO.

Pacuer ®HY u ®BY — onenka «xopouioy.

Pacuer ®HY, ®BY u npoxoxkaeHuE 3aJaHHOTO CUTHAJIa — OIIEHKA «OTIUYHO.

n

B ¢unmane ncnons3yercs cucteMa ¢ TpaaUIIMOHHON MIKAJION OIEHOK — "oTian4yHo", "XOo-
pomwo", "ynoBIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeHo0", "He 3auTeHo" (nanee - ms-
THOAUTBHAS CHCTEMA).

UMEHSEMbIE KPUTEPUM OLIEHUBAHUA 110 JAUCLUIUIMHAM (B COOTBETCTBUM C HMHCTPYK-

I y

12



Cneyuanonocmo 12.05.01 «Onekmponnvie u OnmMuKo-21eKmMponHble NpUbOpsl U cucme- — ( @AARAS
Mbl CHeYUANbHO20 HAZHAYEHUS) <
vn_

PIIJ/] 51.0.22 «Teopus snekmpopaduoyeneti»

tuBHBIM TIicbMoM HUY MOMU ot 14 mas 2012 roga Ne 1-23):

Orenka
10 JUCUUIUINHE

Kpurepuu onieHKH pe3ynbTaToB
00yUYCHHS 10 TUCITUIIINHE

«OTIINIHOY/
«3a4TEHO
(oTmgaHO)»/
«3a4TEHO»

BricTaBnsiercs o0yuaronieMycsi, 0OHapyKUBIIIEMY BCECTOPOHHEE, CHCTeMa-
TUYECKOE U TITyOOKO€ 3HAHME MaTepUaIOB N3YIEHHOW TUCIUILTHHBI, yMEHUE
CBOOOZHO BBIMIOJIHATh 3aJIaHUS, MPEAYCMOTPSHHBIC MPOTrPaMMO, YCBOUB-
IIUH OCHOBHYIO M 3HAKOMBIM C JOMOJTHUTEIBHON IUTEPaTypoOi, pEKOMEHI0-
BaHHOW pabodell MporpaMMoON TUCIUILTAHBI;, IMPOSBUBIIEMY TBOPYECKHE
CIIOCOOHOCTH B TIOHMMAaHWH, W3JI0XKCEHHUM W MCIOJIb30BaHUU MAaTEPHUAJIOB
W3YYEeHHOW IUCIUILINHBL, OE3yNPEYHO OTBETUBIIEMY HE TOJIBKO Ha BOIPOCHI
OwmieTa, HO U Ha JIONOJHUTEIBHBIC BOIIPOCHI B paMKax pabodel mporpaMMbl
TUCIUIUTAHBI, TIPABIIIFHO BBHITOIHUBIIEMY IMpakTHUeckoe 3afanne. OneHka
M0 JMCUHUIUIMHE BBICTABIIAIOTCS OOYYarOIIEMyCs C YY4ETOM Pe3ybTaToB Te-
KYLIEro KOHTPOJIS.

Komnerennuu, 3akperinéHaple 3a JUCIHUIDINHON, c(hOPMUPOBAHBI HA YPOBHE
— «3TaJIOHHBIY.

«XOpOHIo»/
«3a4TEHO
(xopomio)»/
«3aUTCHO

BeictaBisiercst oOyuatomemycsi, 0OHapy>KUBIIEMY IIOJTHOE 3HAHUE MaTepha-
Jla U3yYEeHHOW TUCIUIUIMHBI, YCIIEUIHO BBIMOIHSIONIEMY IPEIyCMOTPEHHBIE
3aJaHKs, YCBOUBIIEMY OCHOBHYIO JIUTE€PATYPY, PEKOMEHIOBaHHYIO padoueit
MpOrpaMMOM TUCIUIUIMHBL; [TOKA3aBIIeMy CUCTEeMAaTHYEeCKHI XapakTep 3Ha-
HUHM 1O AMCLUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCH OWJIETa, MPaBHIBLHO
BBITIOJHUBIIUH MPAaKTHUYECKOE 3aJjaHWe, HO JOMYCTHUBIIMHA TNPH ITOM He-
NpUHOMIUAIBHBIE OMKOKY. OIeHKa M0 AUCLUILIMHE BBICTABISAIOTCS 00yya-
IOLIEMYCs C Y4ETOM pe3yJIbTaTOB TEKYLIEr0 KOHTPOJISL.

Kommerennny, 3akpenyi€HHble 3a AUCIUILTHHON, cCPOpMUPOBAaHBI HA YPOBHE
— «IPOJBUHYTHIIY.

«YIIOBIIETBOPHUTEIILHOY/
«3a4TeHO (YIOBIETBOPH-
TEITBHO )»/

«3a4TEHO»

BrictaBnsiercst oOydvaronieMycs, oOHapy>KUBIIEMY 3HAHHUE MaTepuana H3y-
YEeHHOW AWCUMIUIMHBI B 00beMe, HeOOXOIUMOM ISl JallbHeHIen y4eObl u
MPEJCTOSAMNICH PaboThl MO MPOQPECCHH, CIPABISIONIEMYCS C BBINOJHEHUEM
3a/laHul, 3HAKOMOMY C OCHOBHOH JIUTEPaTypOH, peKOMEHIOBaHHON paboueit
MPOrpaMMOM TUCIMITIIMHBI; AOMYCTUBIIEMY MOTPEITHOCTh B OTBETE Ha TEO-
peTrdeckre BOMPOCH! W/WIIM TPH BBITIOJHEHUH NPaKTHYECKUX 3aJaHHud, HO
oOnajaronieMy HEOOXOAMMBIMU 3HAHMAMHU JJISI MX YCTPAHEHHS IOJI PYKO-
BOJICTBOM IIPEIIO/aBaTes, JM00 HEMpPaBWIHHO BBIMOJHUBIIEMY IpaKTHUe-
CKO€ 3aJaHue, HO II0 YKa3aHWIO IPENoJaBaTeNs BbINOJHUBIIEMY APYTrHe
MpaKTHYECKUE 33/IaHUS U3 TOTO e pa3zesia TUCIUILINHBL..

KommnereHuny, 3akperyi€HHbIE 3a AUCHUILIMHOMN, cpOpMUPOBAaHbBI HA yPOBHE
— (IOPOTOBBINY.

«HCYJIOBJ'ICTBOpI/ITeJH)HO»/
HEC 3a4TCHO

BricraBnsercst oOyvaromemycs, OOHapyKMBLIEMY Cephe3HbIe MpPOOenbl B
3HaHUSAX OCHOBHOTO MaTepuaia W3y4YeHHOW NWCIUIUIMHBI, JOMYCTHUBIIEMY
MPUHLIMITHAIbHBIE OIMOKY B BRIITOJIHEHUH 33/I1aHNH, HE OTBETHBIIEMY Ha BCE
BOIMPOCHI OWJIeTa M JIOTOJIHUTEIbHBIE BOMPOCH M HEMPABUIBHO BBHITOJHHUB-
meMy HpakTH4decKoe 3ajaHue (HeTpaBMUIIHHOE BBITOJHEHHE TOJIBKO MPaKTH-
YEeCKOro 3a/laHusl He SBISETCA OAHO3HAYHOM NMPUYMHOM JJIS BBICTABIICHUS
OIICHKH «HEYAOBIETBOPUTENHHOY»). Kak mpaBmiio, orjeHKa «HEYyJOBIETBOPHU-
TEJIBHO CTAaBUTCS CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOJDKUTE 00ydYeHHUE IO
00pazoBaTenpHON TIporpaMme 0e3 TOTIOTHUTEIBHBIX 3aHATHHA 1O COOTBET-
cTBytomeld nuctuiuiHe. OneHKa M0 JUCHUIUIMHE BBICTAaBIISIOTCS 00yvaro-
HIEMYCS C YIETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.

KoMriereHiny Ha ypoBHE «IIOPOTOBBIIY, 3aKPEIIEHHBIC 34 TUCHUIIIIMHON, HE
c(hopMHUpOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHbBI

YueOHoe n y4eOHO-1a00paTOpHOE 000pyI0BaHUeE

VYueOHas ayaiuTopus ISl MPOBEACHUS 3aHATHNA CEMUHAPCKOTO THUIIA, TPYIIOBBIX U WH]IH-
BUIyaJIbHBIX KOHCYJIBTALMM, TEKYILErO0 KOHTPOJIA U IPOMEKYTOYHON aTTEeCTallUU, OCHAILICHHAS:

- CIeIUaJIu3upPOBaHHON MeOesbIo; JOCKOW ayIUTOPHOM;, JEMOHCTPAIIMOHHBIM 000PY10-
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BaHHMEM: NIEPCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTAI[MOHAPHBIM) TIPOCKTO-
pom (

VYyeOHas ayaiuTOpus IS MPOBEIACHUS 3aHATHH CEMUHAPCKOTO THUIIA, TPYIIIOBBIX U WH]IH-
BUJIyQJIbHBIX KOHCYJIBTALIMM, TEKYIIEr0 KOHTPOJIS U MMPOMEXKYTOUHON aTTEeCTAllMU, OCHAIIICHHAS:

- CHeIUaJTu3UPOBAHHON MeOEeIbI0; JOCKOW ayIUTOPHOM; JEMOHCTPAIIMOHHBIM 000pY10-
BaHHEM: MEPCOHATBLHBIM KOMITBIOTEPOM (HOYTOYKOM); MEPEHOCHBIM (CTallMOHAPHBIM) MPOEKTO-
pom

YyeOHast ayquTopust A1 1a00paTOpHBIX padoT, BEIOIHSAEMBIX B KOMIIBIOTEPHOM KJlacce,
OCHAIllCHHA:

- CHELUAIU3UPOBAHHON MeOEsbI0; JOCKOW ayIUTOPHOM; MEPCOHATBHBIMU KOMIIBIOTEpa-
MH.

JI1st caMOCTOSITENIbHOW pabOThl O0YYAIOIIMXCS MO AUCIUIUIMHE HCIIOJIB3YETCs MTOMEIIe-
HUE JIJIS1 CAMOCTOSTENbHOM paboThl 00yUaIOIIUXCsl, OCHAIIEHHOE:

- CIEIUATM3UPOBAHHON MEOEIBIO; TOCKOW ayTUTOPHOM; MEPCOHATBHBIM KOMITBIOTEpaMHU
¢ nogkioueHreM k cetu "Unrepuer" u nocrynom B DMOC dunuana.

IMporpammuoe odecieuenne: Matlab, MathCad, Micro-Cap.

8. OBECIIEYHEHUME OBPA3OBATEJIBHOI'O INTPOLECCA JJIsA JINL]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 31I0POBbsA U UHBAJIM1OB

B xozxe peanuzanuy JUCHUILIMHBI UCIIOIb3YIOTCS CIEAYIOIINE JONOJHUTEIbHBIE METOIbI
00y4deHHs, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O00YyYaroluxcs B
3aBUCHMOCTH OT UX WHIUBUIYAbHBIX OCOOCHHOCTEH:

AJIS1 CJIeNbIX M C1a00BHISAIIUX:

- JeKuuu OQOPMIISIIOTCS B BUJE AJIEKTPOHHOIO JOKYMEHTa, JAOCTYIHOIO C IOMOIIBIO
KOMIIBIOTEpA CO CIEeUaTIN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- NMUCbMEHHBIC 33JIaHUSI BBITIOJHIIOTCA HA KOMIBIOTEPE CO CHEIUATU3UPOBAHHBIM IMPO-
TPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTCs MHIMBUIYAIbHOE paBHOMEpPHOE ocBeleHne He Mmenee 300 Jrokc;

- JUIs BBITIOJIHEHUS 3a/laHusl MPH HEOOXOAMMOCTH MPEAOCTABISIETCS YBEIHMUMBAIOIIEE
YCTPOMCTBO; BO3MOXKHO TaKKe UCII0JIb30BaHHE COOCTBEHHBIX YBEITUUMBAIOIINX YCTPONUCTB;

- MUCbMEHHBIE 3a/1aHusl OPOPMIISFOTCS YBETHUEHHBIM HIPUPTOM;

- DK3aMEH M 3a4€T MPOBOJSATCSA B YCTHON (hOpME WIIHM BBITIOJHSIFOTCS B MUCHbMEHHOU (pop-
M€ Ha KOMITbIOTEPE.

JJISL TJIYXHX M CJIa00C/IbIIIALINX:

- IEKIUU OPOPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JJOKYMEHTA;

- MIChbMEHHBIE 3aJJaHUs BBITIOJHSIOTCS HA KOMITBIOTEPE B MUCHhbMEHHOM (opMme;

- 9K3aMeH U 3a4€T MPOBOJISATCS B MMUCbMEHHOU (opMe Ha KOMIBIOTEPE; BOSMOXKHO MPOBE-
JeHre B (popmMe TeCTUPOBAHMS.

JJIs1 JIMI[ ¢ HAPYIIEHUSIMU OMOPHO-IBUTaTeJIbHOI0 annapara:

- JeKuuu oGOPMIISIIOTCS B BUJE AJIEKTPOHHOTO JOKYMEHTa, JAOCTYIHOI'O C MOMOIIbIO
KOMIIBIOTEPA CO CIEeNUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- TMIUCHbMEHHBIC 33JIaHUSI BBITIOJHIIOTCS HAa KOMIBIOTEPE CO CHEIUATU3UPOBAHHBIM TMPO-
IpaMMHBIM 00ecIieueHUEM;

- DK3aMEH U 3a4€T MPOBOIATCS B YCTHOM (hopMe MM BBIMOJIHAIOTCS B MHUCbMEHHOM (op-
M€ Ha KOMITBIOTEPE;

- UCTIOJIB3YETCsl crienuanbHas yaeonas ayauropus 1 auil ¢ JIOB3 — ayn. 106 rimaBHoro
yuebHoro kopmyca 1o aapecy 214013, r. Cmonenck, JuepreTudeckuii np-1, 1.1, 37aHue sHepre-
THYECKOTO MHCTUTYTA (OCHOBHOM KOPITYC).

[Tpu HEOOXOMMMOCTH MPENYCMATPUBACTCS YBEIHUCHNE BPEMEHH IS ITOJITOTOBKH OTBETA.
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[lpouenypa  mpoBeAeHUS  MPOMEXKYTOYHOM  arTecTanud Uil OOyYarommxcs
YCTAHABIMBACTCS C Y4YETOM HUX HHIUBUAYAIbHBIX IMCUXO(PH3UUYECKUX OCOOEHHOCTEH.
[IpomesxyTouHas arTecTanys MOKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[Tpu mpoBeneHNH TPOLEAYPHl OLCHUBAHUS PE3YIBTATOB OOYyUCHHsS MPEayCcMaTpHBACTCS
UCTIONb30BAaHUE TEXHUYECKUX CpPEACTB, HEOOXOJMMBIX B CBS3M C HWHIUBHIYaJIbHBIMH
0COOCHHOCTSAMHU O0y4aroIuXcs. DTU CPEICTBA MOTYT OBITh MPEIOCTaBICHBI (DUIHAIOM, WM
MOT'YT UCIIOJIb30BaThCsl COOCTBEHHBIC TEXHUUECKUE CPE/ICTBA.

[IpoBenenne mpoueAypbl OLIEHUBAHHS PE3yIbTAaTOB OOYy4EHHUsS JOMYyCKAaeTcsl C
UCTIONIb30BAaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUIL.

ObecnieunBaeTcs A0CTYNl K MH(POPMALMOHHBIM M OMOJIMOrpaduUYecKuM pecypcaM B
cern MHTEepHET 1715 KaXKk0ro oOyyaromerocs B popmax, alanTHPOBAHHBIX K OTPAaHUYCHUSIM HX
3JI0POBBSI ¥ BOCTIPHSATHS HHPOPMALIUH:

JJISA CIeNbIX M CJ1a00BU/ASIIIHNX

- B IeYaTHON (opMe YBEITMICHHBIM HIPUPTOM;

- B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

A TUIYXHX M CJIa00CIbIIIALINX

- B Me4aTHOU (hopme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

AJs 00Y4YAIOLIUXCS ¢ HAPYIIEHUSIMU OMIOPHO-IBUTATEJLHOI0 annapara;

- B TIeYaTHOU (opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

- B (hopMme ayanodaiina.

9. VYYEBHO-METOJUYECKOE U ”THOOPMAIIMOHHOE OBECIEYEHUE
JUCHUIIIAHBI

OcHoBHas1 IMTepaTypa.
1. BackakoB, CBarocna MBanoBuu. PaguorexHudyeckue 1eny U CUTHAJBI ;| Y4eOHUK /7S BY30B
no crer. " Pagnorexunuka" / C. U. backakoB .— U3na. 5-e, ctep .— M. : Bricm. mik., 2005 .—
462 c. : un. — ISBN 5-06-003843-2 : 434.50.
2. backakoB, CsitocnaB MiBanoBu4. PagrioTeXHHUeCKre M U CUTHAITBI : PyKOBOJICTBO K pe-
HICHHIO 3aa4: Yuel. mocodue ams ctyaeHToB By30B / C.1. backakoB .— 2-e u3., nmepepad. u
gorn .— M. : Bercmr. mik., 2002 .— 211, [3] c. : un. — ISBN 5-06-003994-3 : 45.00.
3. BanytoB, Oner CamurynoBud. DIIEKTPOHHKA. MaTeMaTHYeCKHe OCHOBBI 00pa0OTKH CUTHAIIOB
: Y4eOHMK M MPAKTUKYM JUI akaJeMuueckoro 6akanaBpuara [mo Hamp. 210100 "DnekTpoHuka u
Ha"oanekTponuka'] / O.C. Banyros ; HU TIIY .— M. : FOpaiit, 2017 .— 307, [1] c. : un .—
(Yuusepcutetsl Poccun) .— bubmmorp.: c. 301 .— ISBN 978-5-534-00780-0 : 766.35.
4. KaranoB, Bunbsam Mnbuu. PagnorexHuueckue 1enu U curHaisl. KoMmmbroTepu3npoBaHHBINA
Kypc : yueb. mocobue no Hamp. "Pagnorexnuka" / B.W. Karanos .— 3-e u3n., nepepal. u gom. —
M. : ®OPYM : [MH®PA-M], 2015 .— 431, [1] c. : un. — (Bsicmee oOpa3zoBanue. bakanaBpu-
at) .— ISBN 978-5-91134-913-4 .— ISBN 978-5-16-009968-2 : 875.76.

JlonoJiHUTeIbHAS JIUTepaTypa.

1. Backakos, Csarocnas MBanosud. Jlekiu mo teopun ueneii / C. Y. Backakos .— M. : MDU;
PocBysnayka, 1991 .— 221, [2] c. : un. — ISBN 5-7046-0027-1 : 18.50.

2. backakos, CsitociiaB MiBanoBrY. PagnoTexHuuecKkne ey U CUTHAMBI | Y YeOHHK IS BTY30B
/ C.1. backakoB .— M. : Beicmr. mik., 2000 — 462 c. : u1. — ISBN 5-06-003843-2 : 75.33.
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3. Karanos, Bubsam Mnpud. Pagrnorexaudeckue 1eny 1 curHaiisl : yueo. s By30B / B. U. Ka-
raHoB .— M. : Akanemus, 2003 .— 218 c. : un. — (Cpeanee npodeccnoHaibHOE 00pa30BaHUE)
— ISBN 5-7695-1115-X : 91.88.
4. Karanos, Buibsm Unbud. Pagnorexaudeckue 1enu u curiaiibl. KoMneroTepu3upoBaHHbIN
Kypc. : yueb. mocobue Jisi By30B [0 HANPABJICHUIO MOATOT. TUIUIOMUPOBAHHBIX crell. "Paano-
texauka" / B. . KaranoB .— M. : ®OPYM : UH®PA-M, 2005 .— 431 c. : un. — (Beicmee
oOpa3zoBanue) .— ISBN 5-8199-0151-7 : 5-16-002157-4 : 149.00.

Cnucok aBTOPCKUX METOAMYECKHX Pa3padoToK.

1. KommutekT ek, B hopmMare MyIbTUMEIUHHBIX MPE3CHTAIINH, PACIIOJIOKEH Ha CalTe Ka-
denpsr: https://drive.google.com/drive/u/0/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtIArs
https://drive.google.com/drive/u/1/folders/ITh5RCcEMe6nhRESKLK3WDES8|BOgR _1V9z;

2. 3aaHus Ha MIPAKTUYECKHE 3aHATHUS PACIIONIOKEHBI Ha caiiTe Kadeapor:
https://drive.google.com/drive/u/O/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/ITh5RCcEMe6nhRESKLK3WDES|BOgR 1V9z;

3. 3apanus Ha MabopaTopHbIe pabOTHI PACIONIOKEH Ha caiiTe Kadeapsl:
https://drive.google.com/drive/u/0O/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/ITh5RCcEMe6nhRESKLK3WDES|BOgR 1V9z;

4. 3aganue Ha pacyeTHO-TpaduUecKyro paboTy pacloIokeH Ha caifTe Kadeaps:
https://drive.google.com/drive/u/O/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/1h5RCcEMe6nhRESKLK3WDES|BOgR 1V9z;

5. Bonpocs! aJ1s MOArOTOBKE K 9K3aMEHY PacloyiokeH Ha caiTe Kadeaps:
https://drive.google.com/drive/u/O/folders/1TaFHXVouViKCwwf1-eMPOjpp8ZLtJArs
https://drive.google.com/drive/u/1/folders/ITh5RCcEMe6nhRESKLK3WDES8|BOgR _1V9z.
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Cneyuanvrnocmo 12.05.01 « Dnekmpontnsie u OnmuKko-31eKmponHble npubopsvl U cucme-

CMOIeHCKuA
( PMHMAH
Mbl CNeYUaIbHO20 HASHAYEHUS) <. | )
PIIJ/] 51.0.22 «Teopus snekmpopaduoyeneti» MU
JIMCT PETUCTPAIIUUA UBMEHEHUU
Howmepa cTpanun
Ho- Bcero Hara
Mep aH- HaumenoBanue Iloanuce, ©.1.0.
n3- 3a- HYy- | CTpa- BHECEHUS U3- Jara
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