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1 IEJb U 3AJAYA JUCIUTIAHBI

1.1 Heap (ucuUmIHHBI

1 \ oOydeHne o0yJaromuxcss OCHOBHBIM MeToJaM u(poBoii GUIBTpallii CUTHAJIOB U BEHBIET-aHAIN3a

1.2 3agaya IMCHMILIHHBI

OCBOCHHE OOYYAIOUINMHCS METONOB IM(PPOBOH 00pabOTKM CHTHala € WCIOIB30BAHHEM LH(PPOBOU
(bUIBTpaluy U BEHBIICT-aHATH3a
1.3 Ilesi> BocHMTaHNS M 321241 BOCIIHTATEIbHOI PadoThl B paMKax TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIHUTAHHE 00yUYAIOIIUXCS

Lenp npodeccrnoHaNIsHO-TPYIOBOTO BOCIUTAHIS — (POPMHUPOBAHUE y 00YJaIONINXCS OCO3HAHHOM MpodecCHOHaNbHOM
OpHEHTALMH, NMOHMMaHUS OOLIECTBEHHOIO CMbICIAa TPyZAa W 3HAYUMOCTH €ro Iyl ceOs JIMYHO, OTBETCTBEHHOTIO,
CO3HATEJIBHOI'O M TBOPYECKOTO OTHOLICHUsS K OyAylleH HesTeNbHOCTH, NMPOEeCcCHOHAIBHONW 3THKH, CIIOCOOHOCTH
NIPEABUACTh W3MEHEHHS, KOTOPble MOTYT BO3HHKHYTh B NMPO(ECCHOHAIBLHON NEeATeNIbHOCTH, U YMEHHIO paboTaTh B
N3MEHEHHBIX, BHOB CO3/IaHHBIX YCIJIOBUSX TPYy/a.

Lenp nocTuraeTcs Mo Mepe pelieHus B ANHCTBE CIIEAYIOIUX 3a/1a4:

— (popmupoBaHHE CO3HATENHLHOTO OTHOIIEHHS K BRIOpaHHOI! Tpodeccuu;

— BOCIIMTaHUE YECTH, TOPIOCTH, JIOOBU K NMPO(ECcCHH, CO3HATENBHOIO OTHOIICHUS K MPO(ECCHOHAIBHOMY AONTY,
MOHMMAeMOMY KaK JIMYHasi OTBETCTBEHHOCTh U 00S3aHHOCTE;

— (opMHpOBaHHUE IICHXOJIOTHH MPOPECCHOHANA;

— hopMupoBaHue NPOHECCHOHATBHON KYJIBTYPBI, 3THKU MPO(YECCHOHATEHOTO O0LICHHS;

— (popmupoOBaHKE COMANTEHON KOMIETCHTHOCTH M JPYTHE 3a]a4H, CBS3aHHbBIC C MIMHDKEM IPOGECCHU H aBTOPHTETOM
TPAHCIOPTHOU OTPaCIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Brox/gacts OIIOII ‘ Brnok 1. Auctumumunel / YacTts, hopMupyemast yqacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHIH

2.1 I[I/ICIII/IHJ'H/IH])I U NIPAKTUHKHU, HA KOTOPLIX OCHOBBIBA€TCH U3YYCHUEC JTAHHOM JUCIHHUIIMHbI

b1.B.JIB.03.01 Metoabl 06paboTKu U3MEpUTETsHON HHDOpMAIIH

b1.B.Z1B.05.01 OcHOBBI nporpaMMHpOBaHUs B 331a4aX HEPa3pyLIAOIIEro KOHTPOJIS

b1.B.ZIB.07.01 Jleranu npuGOpOB 1 OCHOBBI KOHCTPYHPOBAHHMS

b1.B.Z1B.09.01 OcHOBBI IporpaMMHpOBaHHsI MUKPOIIPOLIECCOPOB

b1.B.JIB.10.01 DaexTpoHHKa M MUKPOIPOIIECCOPHAst TEXHUKA

b1.B./IB.13.01 BusyanbHbIil 1 ONTHYECKUNA KOHTPOJIb

b1.B./IB.15.01 AkycTtudyeckuil ¥ ynbTpa3ByKOBO KOHTPOJIb

b1.B./IB.16.01 PagnoBoJIHOBOI KOHTPOJIb

OO NO O WN -

B52.0.03(IT) ITpom3BoacTBEHHAs - HPOCKTHO-KOHCTPYKTOPCKAsl IPAKTHKA

[EEN
o

B52.0.04(H) IIpom3BoacTBeHHAs - HAYYHO-HUCCIIEAOBATEIbCKas paboTa

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTUHKHU, JISI KOTOPbIX U3YYCHUE JTAHHON M CHMIIJIMHDBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

b1.B./IB.12.01 ICTOYHMKH U IPUEMHHUKH U3JIy4E€HHUS

b1.B./1IB.19.01 KoHTposb NpOHUKAIOUIMMH BELLIECTBAMU

b1.B./IB.20.01 DnexTpoMarHuTHBIA KOHTPOJIb

b1.B./1IB.21.01 TexHuueckasi TMarHOCTHKA Ha >K€JI€3HOJOPOKHOM TPaHCIIOPTE

B3.01(/1) [ToaroroBka K mpoueAype 3aIlUThl BBITYCKHON KBATH(MUKAIIMOHHON pabOThI

OO~ WN -

b3.02(/1) 3amunTa BHIIYCKHOI KBaIN(UKALMOHHOH paboThI

3 IIJIAHUPYEMBIE PE3YJIbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Kon n Kon u HammeHoBaHHe
HauMMEeHOBaHHe MHAMKATOPA J0CTHKEHUS Ilnanupyemble pe3yJibTAaThl 00y4eHUst
KOMIIETEHIIHH KOMIIETEHIIMH

3HaTh: TEOPETHIECKOE OCHOBBI METOJIOB M CPEJICTB IIU(DPOBOH
ITK-1 Crocoben ($UIbTpaLMK CUTHAJIOB JUIS Pa3pabOTKH TEXHUYECKUX

MIPOEKTHPOBAHUIO e00BaHM U 3a7]aHUH, TPOSKTUPOBAHUHU U KOHCTPYHPOBAHUU
P p I1K-1.2 Pa3pabarbiBaeT P > P P HeTPYVP

u IpuOOPOB, KOMIIEKCOB 1 MX COCTaBHBIX YacTel
TEeXHUYECKHe TpeOOBaHUS U

KOHCTPYUPOBaHUIO YmeTs: BeIOHpaTh Hanboee 3(ppeKTHBHBIE ANTOPUTMBI
3a[aHus, IPOEKTUPYET U o

ONTOTEXHUKH, 1 QpoBoi GUIBTPALMK CUTHAIOB VISl pa3paboTKu
KOHCTPYUPYET ONTUYECKUE U . .

ONTUYECKUX U TEeXHUYECKUX TPeOOBaHUH U 3aJaHUH, TPOEKTUPOBAHUH U
ONTUKO-3JIEKTPOHHbBIE

ONTHUKO- KOHCTPYHPOBAaHUH NPUOOPOB, KOMIIJIEKCOB U UX COCTABHBIX
IpuOOpPHI, KOMILIEKCHI M UX <

AJEKTPOHHBIX yacTen
COCTaBHbIE YaCTH

pubopoB u BrazmeTts: MeTo1aMH MaTEMaTHIECKOTO, AITOPUTMHUIECKOTO H

KOMILIIEKCOB CTPYKTYPHOTO OIMcaHus M(PpOoBOi (PUIbTpaly CUTHAIIOB

JUIs pa3pabOTKN TEXHUYECKUX TPeOOBaHUI U 3aJaHNUH,




MIPOEKTHPOBAHNH U KOHCTPYHUPOBAHUN IPHOOPOB, KOMILICKCOB
U UX COCTaBHBIX YacTei

4 CTPYKTYPA U COAEPKXAHUE JUCHHUIIJIMHBI

Ovynas ¢opma *Kon
Kon HaumeHoBaHHe pa3/iesioB, TEM H BHI0B padoT c Tacut Mﬂnm;zclmpa
MEP T tew Mp J1ad cp l?oonj;l:TeeHHu“;u
1.0 | Pazgen 1. AHaaHM3 MeTOOB aHAJIOTOBOI M MUPPOBOIT
00padoTKHU CUTHAJIOB.
1.1 | Maremaruueckoe ONUCAHHE JUCKPETHBIX CUTHAIIOB 7 2 2/2 2 IK-1.2
1.2 | Muckpernoe npeodpasosanue Oypne 7 2 2/2 2 MK-1.2
1.3 | Anropurmsl GeicTporo npeobpazosanus Dyphe 7 2 2/2 2 IK-1.2
1.4 | Anropurmbl BII® ¢ mpou3BOJILHBIM OCHOBaHHEM 7 2 2/2 2 [K-1.2
1.5 | OcHoBbl Teopun Z-npeobpazoBanus 7 2 2/2 2 TK-1.2
1.6 | JIaboparopHas pabota «OCHOBBI NMPOTPAMMHPOBAHUA B :
MATLAB» 7 212 4 [K-1.2
1.7 | JIabopatopHas pabota «lccrnemoBanme W TpUMEHEHHE 7 44 4 TK-1.2
JHMCKPETHOTO npeoOpazoBanus Pypre»
1.8 | Jlabopatopuast  pabora  «lccriemoBaHHEe — CBOWCTB
Pa3IUYHBIX BUIOB OKOH IIPU MCCIECNOBAHUU CIEKTPOB 7 4/4 4 [K-1.2
CHUTHAJIOB)
2.0 | Pa3aen 2. ®UabTPYIOIIUE CHCTEMBI.
2.1 | JIuneiiHble qUCKpETHBIE QUIBTPHI M UX XapaKTEPHUCTHKH.
dopmbl pealn3aluH JIMHEHHbIX IU(POBBIX (QUIBTPOB. 7 2 22 2 K-1.2
Peamuzaumst  nMHEHHBIX  LUQPOBBIX  (QHIBTPOB B
YaCTOTHOW 00JIACTH C TOMOIIBIO anropuT™MoB BI1D
2.2 | lndpoBoit crnektpanbHblii aHanu3. [IpoektupoBaHue
mudpoBeIX  QUIBTPOB €  KOHEYHOW  HMMITYJIBCHOI 7 4 4/4 4 [K-1.2
XapaKTEPUCTUKOM.
2.3 | CuHTEe3 PEKYPCHUBHBIX (1)5/IJ'ILTPOB 10 aHAJIOTOBOMY 7 2 22 2 TK-1.2
nporotuity. Mero OuinmHeitHOro Z-npeodpa3oBaHusi.
24 J'Ia60pavTopHa${ pabora «lccrnemoBaHue XapaKTEPUCTHK 7 2/2 4 TK-1.2
npoctedmmx KNX-buinbTpos»
2.5 | Jlaboparopuas pabora «Cunte3 u ucciaemoBanne KNX- 7 4/4 4 K-1.2
GUIBTPOBY
2.6 | Jlaboparopuas pabora «CunTte3 W uccienoBanue BUX- 7 4/4 4 K-1.2
GUITBTPOBY
3.0 | Paznen 3. IIpuMeHeHHe Me€TOOOB AaHAJIOTOBOW M
uuppoBoii 00padoTKH CHTrHANOB, (GUIBTPYIOIIHX
CHCTeM.
3.1 | Illym xBaHTOBaHUS 7 2 2/2 2 IK-1.2
3.2 | DPPeKTs OKpYTICHUS MPOMEKYTOUHBIX PE3YIbTATOB. 7 2 22 2 TK-1.2
AHanu3 BIMAHUS KBAaHTOBaHUS K03 huImeHTOB
3.3 | U3MeHeHHe YaCTOThI JMCKPETH3AMH B JIMHCHHBIX 7 2 22 2 K-1.2
rQpoBbIX GUIBTpax
3.4 | Jlemomynsiuusi  y3KOTOJIOCHBIX —curHajioB. L{udposbie 7 2 22 2 [K-1.2
npeoOpaszoateinu [ mibdepra
3.5 | OcHOBBI BeliBJIET-IPEOOPA3OBAHNS CUTHAIOB 7 2 2/2 2 IK-1.2
3.6 J'Ia60paT(3pHa${ pabora «MccnenoBanne 3dhexToB 7 4/a 4 K-1.2
KOHEYHOH pa3psJHOCTH YHCEI»
3.7 | Jlaboparopnass pabora «lccnenoBaHue aaropuTMOB 7 4/a 4 K-1.2
W3MEHEHHS] YaCTOThI AUCKPETH3ALIUI»
dopma IPOMEKYTOUHON aTTeCTallUN — dK3aMeH 7 36 IK-1.2
Kypcogas pabora 7 36 IK-1.2
Hroro vacoB (6e3 yu€Ta 4acoB Ha MPOMEKYTOTHYIO 28 | 28/28 | 28/28 | 96
aTTEeCTaINIO)




5 ®OHJI OHEHOYHbIX CPEACTB /IS TPOBEIEHUSA

TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTHA U ITIPOMEKYTOYHOM

ATTECTAIMU OBYYAIOIIIUXCA ITIO JUCIAITJIMHE

@DOH/ OLIEHOYHBIX CPEACTB AJIS IPOBEICHUS TEKYILEro KOHTPOIIS yCIEeBAEMOCTH U IPOMEXYTOUHOM aTTecTaluu
o AucuMIuIMHE 0(OpMIIeH B BHE NpriioxeHust Ne 1 k paboueit mporpamMme AUCHMIUIMHEBI U pa3MELICH B AJIEKTPOHHON
nH}popManMoHHO-00pa3oBaTebHOM cpefie Y HUBEpCUTETa, JOCTYITHOW 00y4YaloIeMycsl Yepe3 ero JMYHbIH KaOuHeT

6 YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JTACIHATLIIAHBI

6.1 YueOHas1 quTEepaTYpa

6.1.1 OcHoBHas TUTEpaTypa

Kon-Bo 3k3.
Bubmmorpadudeckoe onmcanme B Oubnmorexe/
OHJIAWH
Kynpusaos, M. C. Hudposas o6paboTka curaaios. [Ipomeccopsl, anropuTMel,
6.1.1.1 CpeICTBa MPOSKTHPOBAHUA : yuel. mocobue - 2-¢ u3 1., mepepad. u gom. / M. C. 68
KynpusHos, b. JI. Matromrkus. CII6. : Ilomurexnanka, 2000. - 592c.
6.1.12 Cepruenko, A. b. [ludposas 06paboTka CUrHAIOB : y4eb. mocodue Al By30B - 2-¢ o5
T u3n. / A. b. Cepruenko. M. : TTutep, 2007. - 750c.
Bespyxkos, A. B. Lludposast 06paboTka curaaios : yueoHoe nocodue / A. B.
bespykos, A. C. Crykanosa, H. B. CotaukoBa, A. A. Copokun. — CaHKT-
6.1.1.3 IetepOypr : BI'TY "Boenmex" um. JI.®. Ycrunosa, 2017. — 156 ¢. — URL: Omnnaiin
https://e.lanbook.com/book/121875 (nara obpamenus: 18.03.2026). — TekcT :
3JIEKTPOHHBIN.
Xaduzos, 1. I'. Lludposas 00paboTKa CUrHAIOB: Ja00PATOPHBIN MPAKTUKYM :
npaktukym / JI. I'. Xadu3zos, P. I'. Xaduzos, C. A. OxoTHukoB ; [loBomKkcKuit
roCyIapCTBEHHBIN TEXHOIOTHUECKHH yHuBepenTeT. — Momkap-Ona : [ToBomKCKmii .
6.1.14 . . . OHnaiin
roCy/IapCTBEHHbII TeXHONOrHueckuii yausepeuret, 2018. — 72 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=494308 (nara obGpareHws:
20.03.2026). — TeKcT : 3JIEKTPOHHBIH.
Bacrokos, B. H. Iludposast 06paboTka CUTHAIOB: COOPHUK 3a/1a4 U YIIPAKHCHUH :
yueOHoe nocobue / B. H. Bacrokos ; HoBocuOupckuii rocyaapcTBeHHbIH
6.1.15 TEXHUYECKUM yHI/IBepCI/ITeT.V— HoBocubupck : HoBocubupckuii FO.CyI[apCTBeHHI)II‘/‘I Ornaiin
TexHU4YecKui yHusepcuret, 2018. — 76 ¢. — URL:
https://biblioclub.ru/index.php?page=book&id=576569 (nata oOpamicHus:
20.03.2026). — TekcT : 2MeKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo k3.
Bubmmorpadudeckoe onmcanue B Oubnmoreke/
OHJIAHH
Kaparaesa, H. A. Pagnorexandeckue 1ienu U curHANEL. JIuckpeTHas o0paboTka
6.12.1 CUTHAJIOB | IdpoBast GpribTpanus : yaeoHoe mocodue / H. A. Kaparaesa. — Ornaiis
e Mockea : TYCVYP, 2012. — 257 ¢. — URL.: https://e.lanbook.com/book/110412
(mata obpamienust: 18.03.2026). — TeKcT : IIEKTPOHHBIH.
Iletpos, I'. A. IlpakTuka HCIIONB30BaHKS BeiBIET-aHAIN3A B JE(PEKTOCKOIIHH :
yaeOHoe mocobue st By30B / I'. A. Ietpos, E. B. lllypanos. — Cankr-IletepOypr
6.1.2.2 : BI'TY "Boenmex" um. J[.®. Yctunosa, 2012. — 64 ¢. — URL: Omnuaitn
http://e.lanbook.com/books/element.php?pll_id=63686 (maTa oOpameHwms:
18.03.2026). — TeKcT : 2IEKTPOHHBIH.
Manamkesud, 1. A. BeliBreT-aHanu3 CUTHAJIOB: OT TEOPHH K MPAKTUKE : yueOHOe
nocobue / U. A. Manauikesid ; [I0BOJKCKHIA rOCY1apCTBEHHBIH TEXHONOIHYCCKHUIA
yauBepcuteT. — Momxkap-Ona : [ToBomkckuil rocy1apCcTBEHHBIHM TEXHOJIOTHUECKUI .
6.1.23 yHuBepcuret, 2016. — 276 ¢. — URL: Onnajis
https://biblioclub.ru/index.php?page=book&id=459491 (nara obpamenus:
20.03.2026). — TeKcT : 3JIeKTPOHHBIN.
6.1.3 YueOHO-MeTOoAHYEeCKHE PA3PA0OTKHU (B T. Y. IJIsl CAMOCTOSITEILHOW PadoThl 00y4aIONIUXCS)
Kon-Bo k3.
Bubnmuorpadudeckoe onmcanmne B 6ubnmorexe/
OHJIANH
[optHoii, A.}O. MeTtoanueckue yKkazaHus Mo U3y4eHUIO AUCLUTUTHHbBI
6.1.3.1 Bb1.B.JIB.04.02 OcHoBHI 111ppoBOH GIIBTPAIINH 1 BEHBIET-aHAIN3A IO Ornnaiin

HanpasieHuro nmoarotosku 12.03.01 ITpubopoctpoenune, npoduis «IIpudopsr n

METOJIbI KOHTPOJIs KauecTBa u auarHoctukm» / A.1O. TToptroit; Upl YIIC. —




Hpkytck : UpI'YIIC, 2023. — 15 ¢ - Tekct: anexTponusbiid. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69788 1400 2026 1 signed.pdf

6.2 Pecypchl HHPOPMAIIOHHO-TeJIEKOMMYHMKAIIMOHHOM ceTH « MHTepHET»

6.2.1 DnekTpoHHO-O0nbIMoTEeuHas cucrema «M3narenscTBo Jlanby, https://e.lanbook.com/
6.2.2 DIeKTpOHHO-OHOIMOTEHAs CIicTeMa «Y HUBEpCUTEeTCKas OnOnnoTeka oHnainy, https://biblioclub.ru/
6.3 IIporpaMmMHoe o0ecnieuenne 1 HHPOPMAIHOHHbIE CIIPABOYHBIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBeHHBIH KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6.3.1.2 g/iicrosoft Office Russian 2010, rocymapctBenssir kKoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6.3.1.3 F .oxitRead(?r, CBOOOIHO pacmpocTpaHsieMoe nporpammuoe obecreuenue http://free-software.com.ua/pdf-
T viewer/foxit-reader/
6.3.1.4 Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHseMoe TIporpaMMHOe — oOecrieueHue
T https://get.adobe.com/ru/reader/enterprise/
Aunmexc. bpaysep. Ilpuxmagpoe mnporpammHoe obecrnedenne oOmero HazHaueHus, OdQucHbie
6.3.1.5 TIPUIIOKCHNUS, TUIEH3US — CBOOOIHO paclpocTpaHsIeMoe MporpaMMHOe obecriedeHne 1o Junersnn BSD
License.
6.3.2 Cnenuaiu3upoBaHHOE IPOrPaMMHOe o0ecreyeHHne
6321 MathCAD student 15.0 Academic_License, Customer Number 434692, xourpakt ot 03.12.2012 Ne
T 0334100010012000148-0000756-01
6.3.2.2 MatLab Classroom, R2015a, R2015b, kouTpakt ot 09.07.2014 Ne 0334100010014000028-0000756-01.
6.3.3 UHdopmanuoHHbIe CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npexycMoTpeHb!
6.4 IlpaBoBble © HOPMATHBHbBIE JOKYMEHTbI
6.4.1 ‘ He npenycMoTpeHs!

7 OIUCAHUE MATEPUAJIBHO-TEXHHYECKOI BA3BI,
HEOBXOJIMMOI VISl OCYIECTBJEHMUS YYEBHOT'O IMMPOLIECCA
MO TUCHUTIIMHE

Kopnyca A, b, B, I', I, E UpI'YIIC wnaxonstcs no aapecy r. UpkyTck, yia. UepHbIeBCKOro, 1. 15;
kopmyc JI UpI'VIIC waxoautces — no aapecy r. UpkyTck, yi. JlepmonTosa, a.80

YuebHas aymutopus ['-203 mis mpoBeeHUs IEKINOHHBIX U MPAaKTUIECKUX 3aHATHIH, TaOOpaTOPHBIX padoT,
TPYIIOBBIX U HHAWBUIYyaIbHBIX KOHCYJIbTAINH, KypPCOBOTO MPOSKTHPOBAHUS (BBITIOIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOIIS ¥ MIPOMEXYTOUHOH aTTecTanun. OCHOBHOE 000pY/IOBaHHE:
CreUaIn3upoBaHHas MeOellb, MyJIbTUMEHAIPOEKTOP (IIEPEHOCHOIT), 9KpaH (IepeHOCHOH ), HOYTOY K
(nmepenocHoit). i1t mpoBeaeHus 3aHATUI UMEIOTCS yueOHO-HAIIAJHbIe TocoOus (TIpe3eHTaIiH, TUIAKaTHI).

Komnrerotepnsrit knace «APM kadenpsr «Dusuka, MexaHuka u mpudopoctpoeHus» J[-316 mis mpoBeaeHUs
MPaKTHIECKNX 3aHATHH, 1Ja0OpaTOpHBIX paboT, IPYIIOBBIX U HHANBUYaIbHBIX KOHCYJIbTAIN, KypCOBOTO
MPOEKTUPOBAHMS (BBIITOJHEHHUS KYPCOBBIX Pa0OT), TEKYIIEro KOHTPOJIS M MPOMEXYTOUHON aTTeCTalUH.
OcHoBHOe 000py/IOBaHKE: CIEINATU3UPOBAHHAS MEOEb, KOMITBIOTEPHI C MOAKIIOYEHUEM K ceTH VIHTepHeT,
o0ecrieynBaroNIne JOCTYI B 3JIEKTPOHHYIO HH(OPMAMOHHO-00pa3oBarenbHyto cpeny Vpl YIIC, yueGHo-
HarJIIHBIE TTOCOOHS (Ipe3eHTalMH, MJIaKaThl)

[Tomemenns A caMOCTOATEIBHON PabOTHI 00YUYAIOIINKCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOIKITFOUEHHOH K HH(OPMAIIMOHHO-TEIEKOMMYHUKAITMOHHOH ceTH « HTepHeT», 1 00ecrieueHb! TOCTYIIOM B
ANEKTPOHHYI0 HH(OpMaMOHHO-00pa3oBarenbHyto cpeay Upl YIIC. [TomemeHus st caMoCTOSITENTbHOM
PpaboThl 00YJAIOIIUXCS:

— YUTAJbHBIE 3aJIb;

— y4eOHbIe 3aTbl BRIUNCIUTENbHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— MOMEIIEHHS /1T XpaHeHH sl 1 PO uIIakTHYECKOro 00CIyKUBaHus yueOHOro obopynoBanus — A-521

8§ METOANYECKHE YKA3AHUSA IS OBYYAIOIUXCA
1O OCBOEHHMIO JMCIIMITJIMHBI

Bun yueGHOI
JIeSITeIIbHOCTH

Opranuzanus yueOHOH NesaTeIbHOCTH 00y4aromerocs

Jlexmus

Jlexmust (ot matmHCKOTO «lection» — dYTeHWE) — BHJ AyAWTOPHBIX YUEOHBIX 3aHATHH.
Jleknusi: 3akiasbIBa€T OCHOBBI HAay4YHBIX 3HAHUM B CHCTEMATHU3WPOBAHHOM, MOCIEI0BATEIbHOM,
00001meHHo (GopMe; PACKPBIBAET COCTOSIHME€ W TEPCHEKTUBHI Pa3BUTHS COOTBETCTBYIOIIEH
00JacTH HAYKW U TEXHUKH; KOHIECHTPUPYET BHHUMaHUC OOydJaromuxcs Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIHPYET IMO3HABATEIBHYIO AKTHBHOCTD 00YJaFOIIUXCSI.

Bo Bpems JNEKIMOHHBIX 3aHIATHH OOYYaIONIMICSA JOMKCH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HA H3YyYaeMbIX NpoOJieMaxX M BKIIOYUTH B Pa0OTy BCE BUABI IaMATH: CIOBECHYIO,
00pa3Hy0 H MOTOPHO-IBUTATENbHY0. JJIs 3TOr0 Bech MaTepual, H3JiaraeMblil MPeroiaBaTelieM,




oOydaronieMycst HEOOXOAMMO KOHCIIEKTHpoBaTh. Ha moOJAX KOHCIEKTa CIleoyeT I[oMedarh
BOIPOCHI, BBIACIECHHbIE OOYdYalOIMMCSl Ui KOHCYJIbTAallMM C IIperojasaresieM. BbIBOJbI,
MIOJIyYCHHBIE B BUE POPMYJI, PEKOMEHIyeTCsl B KOHCIIEKTE TIOAYEPKUBATh WIIN 0OBOJUTH PAMKOH,
4yToOBl JIy4lle 3alOMHHANUCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPaBOYHMK, COJIEPIKaIlUi
OTIpe/ieTICHUs] BXKHEHUIINX MOHATHH Jekuuu. K KakIoMy 3aHATHIO ciieayeT pa3o0pars Marepual
npeablaymed sekuuu. V3ydas Matepuan mo y4eOHHMKY WM KOHCIIEKTY JIEKLHMH, cieayer
HEePEXOIUTH K CIIEAYIOIIEMY BOIIPOCY TOJIBKO B TOM CIIydae, KOrZia XOpOIIO YCBOCH MPeIbI YN
BOIIPOC. Psi11 BONIPOCOB TUCIUIIIHHBI MOXKET OBITH BEIHECEH Ha CaMOCTOSITENIbHOE n3ydeHue. Takoe
3ajaHne TpeOyeT ONEePATUBHOTO BBINOJIHCHHUS. B KOHCIIeKTe NeKIHid He0OX0IMMO OCTaBHTh MECTO
IUISL OCBEILEHUS YIIOMSHYTHIX BONMpPocoB. O003HAYUTH BOIPOCH], TSPMHHBI, MaTepHall, KOTOPBIi
BBI3BIBACT TPYIHOCTH, IOMETHTD U ITOIIBITATHCS HAWTH OTBET B PEKOMEHyeMoii uteparype. Eciu
CaMOCTOSATENIFHO HE yIaeTcs pa3odpaTbes B MaTepHalie, TO HE0OX0IMMO c(hOpMyIHPOBATH BOIIPOC
W 3a]1aTh NPENoIaBaTelI0 Ha KOHCYJIbTALNH, Ha IPAKTUYECKOM 3aHATHU

IIpakTnueckoe
3aHATHC

[TpakTHyeckoe 3aHATHE — BUA ayIUTOPHBIX YUeOHBIX 3aHATHH, LIeJICHANpaBIeHHas Gopma
OpraHu3alyy y4eGHOro mpolecca, IpH peaau3aliid KOTOPOd 00ydaromuecs Mo 3aJaHuio U HOx
PYKOBOICTBOM IIPENOJAABATENS BBIMOJHSAIOT MPAaKTHYCCKHE 3amaHMs. [IpakTHdeckue 3amaHus
HalpaBJIeHbl Ha YDIyOJIeHHE HAy4YHO-TEOPETHYSCKHX 3HAHUM M OBJAICHHE OIPEeIelICHHBIMU
MeToaMH paboThl, B MPOILIECCe KOTOPBIX BBIPA0ATHIBAIOTCSI YMEHUSI U HABBIKU BBITIOJIHEHUS TEX
WIN MHBIX y4eOHBIX AeWCTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHSATHS pPa3BUBAIOT
HAy4YHOE MBIIUICHUE M DPEeYb, MO3BOJIIOT MPOBEPHUTH 3HAHMS OOYYaIOLIMXCS, BHICTYNAIOT Kak
CpeACTBa OIEPaTUBHOM 0OpaTHO CBSI3M; LIeNb MPAKTHYECKUX 3aHATHH — yrIIyONsTh, PaclIUpPATh,
JICTATU3UPOBaTh 3HAHMS, ITOJydCHHbIE Ha JIEKIMH, B 000OIIEeHHOW (opMe M COIeHCTBOBATH
BBIPa0OTKE HABBIKOB MPO(ECCHOHAIBLHOM eI TENIEHOCTH.

Ha mnpakTH4eckux 3aHATHAX MOAPOOHO PAaCCMATPHUBAIOTCS OCHOBHBIC  BOIIPOCEHI
JMCUUILIMHBI, pa30HpaloTCcsi OCHOBHBIE TUITHI 331a4. K KaXKTOMy MPaKTHIECKOMY 3aHITHIO CICAYeT
3apaHee CaMOCTOSTENILHO BBHIIIOJHHUTH JOMAalIHEe 3aJaHUE W BBIYYUTH JICKIMOHHBIA MaTepual K
crenyromei TeMe. CHCTeMaTHYECKOE BBIMOJIHCHUE TOMANIHUX 3aJaHUi 005A3aTeNbHO H SBISACTCS
B)XHBIM (PAaKTOPOM, CIIOCOOCTBYIONIMM YCIICIIHOMY YCBOCHHIO TUCIUILIUHBI

JlaGopaTtopHas
pabota

OcCHOBHO 11eTIbIO JTA0OPAaTOPHBIX PAOOT ABISIETCS TEOPETHUECKOE 000CHOBAHHE, HATIISTHOE
W/WIM 9KCHEPUMEHTAIBHOS MOATBEPXKICHUE W/WINM MPOBEPKAa CYNIECTBEHHBIX TEOPETHUECKHUX
MIOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalM3 CYMIECTBYIOIIMX METOAMK M METOAOB WX
peammzanu ¥ T.1. OHM 3aHMMAOT NPEHMYIIECTBEHHOE MECTO INPH H3YYEHHH AWCIUIUINH
00s13aTeNbHON YacTH M 9acTH, (GOpMHUPYEMOil yHacTHUKaMu 00pa30BaTeNbHBIX OTHOIIEHUH broka
1.

Hcxons u3 nenu, coaepxKanneM J1abopaTOpHBIX pabOT MOTYT OBITh:

- DKCIIEpUMEHTalIbHAs TPOBepKa GOpMyJI, METOIMK PacyueTa;

- IPOBEICHHIE HATYpHBIX U3MEPEHHH CBOHCTB, pab04NX TapaMeTPOB, PEKUMOB pabOTHI ITPH
MTOMOIIIHY JJAOOPATOPHOT0 00OPYAOBAHMS /W CTEHIOB U MAaKETOB;

- 0O3HaKOMJICHHE, aHAIU3 M TEOPETUUECKHE BHIKIIAJIKH M0 YCTPONCTBY, IIPHHIMITY ACHCTBUS
U crioco6am 00CITy)KMBaHHS allliaparos, JeTaueil MalliH, MEXaHU3MOB, [IPOLIECCOB, IPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpaduyeckas MHTEpIpETays YepTexei, cxeM, 0ObEeMHBIX MOBEPXHOCTEH 1
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTIEIMAIN3UPOBAHHOTO MIPOTPAMMHOTO 00eCIIeUeHHS;

- MMHTAIMOHHOE MOJEINPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOXKHBIX XUMHUYECKHX,
(bU3NYECKNX, MEXaHMYECKHX, JIEKTPUIECKUX U TIp. 00BEKTaxX;

- HarJsigHOe TMpejcTaBlieHHe O paboTe MepcoHalla KOHKPETHOW OpraHM3alM WIIN
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYAIHH
B BUPTYaJbHBIX CHENHATU3UPOBaHHBIX APM (aBTOMaTH3MPOBAHHBIX pabOUMX MECT);

- YCTaHOBJIGHHE M MOJTBEPXKACHHE 3aKOHOMEpHOCTEll (IyTeM CpaBHEHHS MPOBEICHHOIO
9KCIEPUMEHTA U PACCUIMTAHHBIX 3HAYEHUH) U T.11.;

- O3HAKOMJICHHUE C METOJUKAMU IPOBECACHUA DKCIICPUMCHTOB, HArJIAAHLIM yCTpOﬁCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEpPHUCTHK;

- aHaJIM3 pa3lIMYHBIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE TIPOU3BOJICTBEHHBIX M MHBIX
IIPOLIECCOB;

- pacyer MapamMeTpoB pa3IMYHBIX SBJICHUH M INPOIECCOB, CMOJECIUPOBATH KOTOPHIE HE
BO3MOJXKHO B pEaJIbHBIX YCIOBHAX (HAIIpUMep, Ype3BbIUAiHbIE CUTYAIMHU H TIP.);

- HaOJIIOJICHUE PA3BUTHS SIBICHHUH, ITPOIIECCOB H JIP.

JlommyckaeTcsi nHOE coJiep)kaHue 1abopaToOpHBIX padoT, eciu 3TO OyJeT CrocoOCTBOBAThH
peanu3anyu nejae u 3aaaq JTUCIUILTAHBI 1 (POPMUPOBAHUIO COOTBETCTBYIOMINX KOMIIETCHITUH.

[To xapakTepy BBIIOJIHAEMBIX JTa00PATOPHBIX PabOT BO3MOXKHHBI:

- O3HAaKOMUTCIIbHBIC pa6OTI)I, HCIIOJIb3YEMBIC JUIA 3aKPECIICHU HU3Y4YCHHOTI'O
TEOPETHYECKOTO MaTePUaIIBI;

- aHAINTHYECKHe paboThI, UCTIONb3YeMbIe JUIS MTOJy4YeHHs HOBOM MH(pOPMAaIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;




- TBOpYECKHE pabOThI, OPHEHTHPOBAHHBIC HA CAMOCTOSATEIBHBIN BEIOODP MOAX0A0B PEIICHHS
3ajau.

[Ipexnae, 4em NpUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOy4alOmIMMCS HEOOXOAMMO
MIOBTOPHUTH TEOPETUUECKUI MaTepual 1o TeMe padbotel. Kaxknas mabopaTopHas paboTta ocHaleHa
METOMYECKHMH YKa3aHUSIMH, pa3paO0TaHHBIMU MPENoIaBaTe/sIMU, BEAYIIUMH IUCHUIUINHY

CaMocTosTenpHas
pabora

O0yuernne mo mucummumHe «OCHOBBI HTHU(GPOBOW (MIBTPAMN W BEHBIET- aHAIH3a»
MpeyCMaTpUBACT aKTHBHYIO CAMOCTOSTEIILHYI0 paboTy oOydatomierocs. B pasmene 4 paboueit
NpOrpaMMBbl, KOTOpHII HasbiBaeTcst «CTpPyKTypa M cojJep)KaHHe JUCLUUIUTMHBI»Y, BCE 4Yachl
CaMOCTOSATENILHOM PabOThl paclucaHbl 0 TEMaM M BOIpOCaM, a TaKXKe ykazaHa HeoOXxoaumas
yueOHas TuTeparypa: o0ydJaroluiicss u3yJaeT y4eOHbIi MaTepual, pa3oupaeT NpUMephl U pelaeTt
pPa3sHOYPOBHEBBIC 33/ladd B paMKax BBINOJHEHUS Kak OONIMX JOMAaIlIHUX 3alaHui, TaK |
WHAWBUIYANbHBIX qoMarmHuX 3axanuii (M/13) u npyrux BumoB padot, mpeIycMOTPEHHBIX paboueit
nporpaMMoil JHUCHMILIMHBL. [Ipy BEINONHEHWH AOMAIIHMX 33JaHU 00ydYaromeMycs CiexyeT
oOpaTuThCs K 3aJadaM, PCEIICHHBIM Ha INPEABIAYIINX IPAKTHYSCKUX 3aHATHAX, PEIICHHBIM
JIOMallHUM paboTaM, a Takke K NpHMepaM, HPHBOIUMBEIM JiekTopoM. Ecmu atoro Oyner
HEJOCTaTOYHO JUIA BBINOJHEHHS BCed pabOTBl MOXKHO JOIOJHHUTEIBHO BOCIHOJB30BATHCH
y4eOHBIME TOCOOMSIMI, TIPUBEACHHBIME B pazaene 6.1 «YuebHas muteparypay». Ecim, HecMoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHhe BBINOJIHWUTH HE YAaeTcs, TO B 00A3aTEIbHOM HOPSIKE
HEOOXOMMO MOCETUTH KOHCYJIBTALIMIO MPETIojaBaTelsl, BEAYIEro MpakTUIeCKHe 3aHsAThs, 1/ HIH
KOHCYJIBTAIIHIO JIEKTOPA.

Z[OMaIHHI/Ie 3aJaHusd, HWHAWBUAYAJIbHBIC JOMAIIHUE 3adaHusd W JpYyrue pa6OTLI,
NpeAyCMOTPEHHbIE padoUei IporpaMMON JUCIMIUINHBI I0JDKHBI OBITh BBIITOTHEHBI 00yYal0OIUMCSI
B YCTAHOBJICHHBIC IIPEIOAAaBATCIEM CPOKH B COOTBCTCTBUU C Tpe6OBaHI/IHMI/I K O(I)OpMJ'IeHI/IIO
TEKCTOBOH W rpaduueckoil fokyMeHTanud, chpopmynupoBanHbM B [lonoxenun «TpeboBanus k
0(hopMIICHHIO TeKCTOBOH M rpaduuecKoi JoKkyMeHTauuu. HopMOKOHTPOIIE)

Komruiekc yueOHO-METOJUYECKUX MAaTepUalioB 10 BCEM BHUJAM y4eOHOH AeATeNbHOCTH, IPEIyCMOTPEHHBIM paboyeit
MPOrpaMMoil TUCHUITIIMHBI (MOYJIs), pa3MEIeH B JIEKTPOHHOH HHpOpMalMoOHHO-00pa3oBarenbHoit cpene Vpl YIIC,
JIOCTYITHOU 00y4aromeMycsi 4epe3 ero JIMYHbIIH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yIbTaTOB 00yueHHsI 3aJauaM Oyay1iel npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPUHIIUIIOB OILICHUBAHMUSL:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TPEBHIIICHHE MHUHUMAIbHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXXHAsI BBIPAKEHHOCTh XAPaAKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM JIOKYMEHTaJIbHOM, HOPMAaTMBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Jucrumnaa «OcHOBBI mu(ppoBoH (uiIbTpanu M BEWBIET- aHaIM3a» y4acTBYET B
(bopMHpPOBaHUN KOMITETCHIIUHA:
[1K-1. CnocoGeH K MPOEKTUPOBAHUIO U KOHCTPYHPOBAHHIO ONTOTEXHHUKH, ONITHYECKUX U
OIITUKO-3JIEKTPOHHBIX MTPHOOPOB U KOMILJICKCOB

HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

o4Hasi popmMa o0yYeHHUs

Haumenosanue Kon
HanmMeHnoBaHue OIEHOYHOTO
KOHTPOJIHO- WHJIKaTopa
Ne OOBEKT KOHTPOJIS cpeactaa (popma
OLIEHOYHOTO JOCTHKEHHS e
TIPOBEACHUA*)
MEpONPHUATHS KOMITETECHINH
7 cemecTp
1.0 Pa3gen 1. AHaJM3 MeTOI0B aHAJIOTOBOI M M (PoBoii 06padOTKH CUTHAJIOB
B pamkax TTIT**:
11 Texkymumii MaremaTiuueckoe onucaHue MK-1.2 TectupoBanue
' KOHTPOIIb JIICKPETHBIX CUTHAJIOB ' (KOMIBIOTEpHBIC
TEXHOJIOTHH)
B pamxkax TTIT**:
12 Texymuii JluckpeTHOE npeodbpa3zoBaHue [K-1.2 TectupoBaHue
' KOHTPOJIb Dypre ' (KOMITBIOTEpHBIC
TEXHOJIOTHH)
B pamkax TTIT**:
13 Texymuii ANropuTMBI OBICTPOTO [K-1.2 TectupoBanue
' KOHTPOJIb npeobpaszoBanus Dypbe ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
B pamxkax TTIT**:
14 Texymuii Anroputmsl BII® ¢ [K-1.2 TectupoBanue
' KOHTPOJIb IIPOU3BOJIbHBIM OCHOBAaHUEM ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
B pamkax TTIT**:
15 Texymuii OcHOBBHI TeOpHuH Z- MK-1.2 TectupoBanue
' KOHTPOJIb npeoOpa3oBaHus ' (KOMIIBIOTEpHBIE
TEXHOJIOTHH)
. B pamxkax TTIT**:
Texymumii JlabopaTopHras pabota «OCHOBBI P
16 IK-1.2 JlabopaTopHnas pabora
KOHTPOJIb nporpammupoBanust B MATLABY
(IIMCEMEHHO/YCTHO)
JlabopaTopHnas paboTa B pamkax [TIT#*:
Texymmii «HccnenoBanue u NpUMEHEHUE )
1.7 yi H p [K-1.2 JlabopaTopHnas paboTa
KOHTPOIIb JIICKPETHOTO MPpeo0pa3oBaHus
(TIMCEMEHHO/yCTHO)
Dyppey
JlabopaTopHnas paboTa
O «HccnenoBanne CBOUCTB B pamxax TTIT**:
1.8 KOHYH-([)J'IL Pa3IMIHBIX BUIOB OKOH TIPH [K-1.2 JlabopaTopHnas paboTa
i WCCJIEJIOBAaHUN CIIEKTPOB (MchMEHHO/yCTHO)
CHTHAJIOB»
2.0 Paznen 2. @®uiabTpyloniue CUCTEMbI
JluHeliHBIe TUCKPETHBIE QUIBTPHI
U UX XapakTepucTuku. ®opmbl B pamkax TTIT**:
o peanu3anyuy THHEHHBIX TH(POBBIX P )
Texkymuii N TectupoBanue
2.1 (unbTpoB. Peanmsanus TuHEHHBIX IK-1.2
KOHTPOIIb o (KoMIBIOTEpHBIC
1 (pOBBIX GHIBTPOB B 4aCTOTHOM
TEXHOJIOTHH)
00J1aCTH ¢ TIOMOIIIBIO aJITOPUTMOB
bI1d
[udposoii ciekTpambHBIN aHATH3. B pamxax TTIT**:
29 Texymuii ITpoexTupoBanue IUPPOBHIX [K-1.2 TectupoBanue
' KOHTPOJIb (UIBTPOB C KOHEYHOM ' (xoMIBIOTEpHBIE
UMITYJIbCHOH XapaKTepPUCTHKOM. TEXHOJIOTHH)
Texymuii CuHTe3 PEKypCUBHBIX (DUIHTPOB
2.3 ym peKyp punTp IK-1.2 B pamxax ITIT#*:
KOHTPOJIb 10 aHAJIOTOBOMY IPOTOTHUITY.




Meron 6unHeRHOTO Z- TectupoBanue
npeoOpa3oBaHMsI. (KOMIBIOTEpHBIC
TEXHOJIOTHH)
B pamxkax TTIT**:
N JlabopaTopHast paboTa P
Texkymuii TectupoBanue
24 «HccnenoBanue XapaKTEPUCTHK [K-1.2
KOHTPOIIb L (KOMIBIOTEpPHBIC
npocreiimumx KUX-pmisTposy»
TEXHOJIOTHH)
. B pamxkax TTIT**:
Texymmmii JlabopaTopHnas paborta «CuHTE3 U P
25 [K-1.2 JlabopaTopnas paboTa
KOHTPOJIb uccnenpoBanne KUX-puastpos»
(TIMCEMEHHO/yCTHO)
N B pamxkax TTIT**:
Texymmmii JlabopaTopHnas paborta «CuHTE3 U P
2.6 [K-1.2 JlabopaTopnas paboTa
KOHTPOJIb uccnepoBanne BUX-pumstpos»
(TIMCEMEHHO/yCTHO)
3.0 Pa3zgen 3. IIpuMeHeHne MeTO0B aHAJOroBoOi M HHGPOBOii 00padOTKH CUIHAJIOB, (PUIBTPYIOIIUX
) cucTeM
B pamxkax TTIT**:
Texymuii TectupoBanue
3.1 i IITym kBaHTOBaHUS [K-1.2 p
KOHTPOJIIb (KOMIBIOTEpHBIC
TEXHOJIOTHH)
D¢ dexTrr oxpyrIaeHUA B pamxax TTIT**:
3.2 Texymuii MPOMEXXYTOUHBIX PE3YyIbTaTOB. K-1.2 TectupoBanne
' KOHTPOJIb AHanu3 BIUSHUS KBaHTOBAaHUS ' (KOMIIBIOTEpHBIE
K03 PHUIIUCHTOB TEXHOJIOTHH)
B pamxax TTIT**:
o — H3meHeHne 4acTOThI TeCTHDOBAMIE
3.3 yi JUCKPETH3AINA B JINHEHHBIX TIK-1.2 P
KOHTPOIIb (KOMIBIOTEpHBIC
dpoBeIX hUIIBTpax
TEXHOJIOTHH)
B pamxax TTIT**:
o — JleMomymamust y3KOMOJIOCHBIX TeCTHDOBAMIE
3.4 i curHanoB. L{uppossre [K-1.2 p
KOHTPOITb (KOMIBIOTEpHBIC
npeobpaszoBarenu [ msdepTa
TEXHOJIOTHH)
B pamxax TTIT**:
35 Texkymumii OCHOBHI BEeHBIIET-TIPEOOpa3OBaHHS MK-1.2 TectupoBanue
' KOHTPOJIb CUTHAJIOB ' (KOMITBIOTEpHBIC
TEXHOJIOTHH)
- JlabopaTopHnas pabota B pamkax TTIT**:
3.6 KOHyu([)nL «UccnenoBanue 3¢ ¢pexToB [K-1.2 JlabopaTopHnas paboTa
P KOHEYHOH pa3psHOCTH YHCEID) (MCchMEHHO/YCTHO)
Texymuii 3};1?:(0)};:;22:315 :.i:gaI/ITMOB B pamax ITIT*:
3.7 Y P IK-1.2 JlabopaTopnas pabora
KOHTPOIIb W3MEHEHHMS YaCTOTBI
(TIMCEMEHHO/YCTHO)
JIICKPETH3AINN
Paznen 1. Ananus MeTo0B
aHaJIOTOBOI U U(POBOIA
00pabOTKU CUTHAJIOB.
Paznen 2. @unprpyromnme Kypconast pabora
IIpomesxyTouHas 12
ATTecTALIS CHUCTEMBI. TK-1. (TMCHMEHHO)
Pazpnen 3. [IpumeHeHue MeTOA0B Kypcosas pabora (ycTHO)
aHaNoroBoi 1 mudpoBoit
00pabOTKU CUTHAIIOB,
(UIBTPYIOIINX CHCTEM.
Pazpmen 1. Amanu3 MeTo10B
aHaNoroBo# U 1IdpoBoit
00pabOTKU CHTHAJIOB.
Dk3aMeH (cobeceoBaHme)
Pazgen 2. @unpTpytroiue
[TpomexyrouHas DK3aMeH - TeCTUPOBaHHE
CUCTEMBL. IK-1.2
aTTecTanus (KoMIBIOTEpHBIC
Pasnen 3. [Ipumenenue MeTo0B
TEXHOJIOTHH)

aHaJIOTOBOI 1 II(poBOit
00paboOTKN CUTHAJIOB,
(DUITBTPYIOMIUX CHCTEM.

*d)opMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MECPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC

TCXHOJIOTHH.

**T1I1 — mpakTHYEeCKast MOATOTOBKA




Onucanue noka3zarejed 1 KpuTepueB OLEHUBAHMS KOMIIeTEHIIMA.
Onucanue mMKaja OLeHUBAHUS

Kontponp kadyecTBa OCBOCHMSI JMCHMIUIMHBI BKIIOYA€T B C€e€0s TEKYIIUH KOHTPOJIb
yCIIEBAEMOCTH M TMPOMEKYTOUHYIO aTTeCTaluio. TeKylmHil KOHTPOJb YCHEBAEMOCTH U
MPOMEXKYTOUHASI aTTECTAlHsI OOYYArOMIMXCs MPOBOJSATCS B LEISIX YCTAHOBICHHUS COOTBETCTBUS
JOCTHKEHUI  00y4aromuxcs MO3TanHbIM TpeOoBaHUSIM 0Opa3oBaTelIbHOM MpOrpamMmbl K
pe3ynbraTtam o0y4deHus U POpMHUPOBAHUS KOMIICTCHIIUN.

Tekylmuii KOHTPOJb YCIIEBAEMOCTH — OCHOBHOM BHJI CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHHM, HAaBBIKOB OOydwaroumuxcs. 3ajaya TEKYIIEro KOHTPOJS — ONEPATUBHOE U PETYISAPHOE
yIpaBiieHUE Y4eOHOH NesTeTbHOCTHIO 00YJaIOUINXCsl HA OCHOBE 00OPAaTHOMN CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTatrhl OLleHMBaHUS YUUTHIBAIOTCS B BUJE CPEIHEH OLIEHKU MPU MPOBEACHUU TPOMEKYTOUHOMN
aTTeCTaIUU.

J11 oLleHMBaHUA Pe3yIbTaTOB O0yUYEHHS UCIIOJIb3YETCs YeThlpexOaribHas MKala: «OTIUIHOY,
«XOpOIII0», «YIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHLHO» U JABYXOAJUThbHAS IIKAJIA: «3a4TCHOY,
«HE 3a4TEHOY.

[lepedyeHb OLIEHOYHBIX CPEICTB, UCIOJIB3YEMBIX [JIsi OIICHHUBAHUS KOMIICTCHIIMM, a TaKXe

KpaTKasa XapaKTCPpUCTHKA 9TUX CPCACTB IIPHUBCACHLI B Ta6J'II/II_Ie.

Tekylmuii KOHTPOJIb

IIpencraBnenue
HaumenoBanue
No Kpatkas xapakTepucTHKa OLIEHOYHOTO CPECTBA OLIEHOYHOT'O
OLIEHOYHOI'0 CPEJCTBA
cpenctea B ©OC
CucremMa CTaHAAPTU3UPOBAHHBIX 3aJaHUN, MO3BOJIAIOILAS
TectupoBanue aBTOMAaTHU3UPOBATH IPOIIE W3MEpEHUsl YPOBHS 3HAHUU U
p . P POLEAYPY P yp DoHT TECTOBBIX
1 | (xoMObIOTEpHEIE yYMEHHUH 00y4aromierocs. saxanuii
TEXHOJIOTHH) MoxeT ObITh HCHOJB30BAHO I OLCHKH 3HAHWH, YMCHUH,

HaBBIKOB U (MJIM) ONBITA AESTEIbHOCTH 00Y4aIOIINXCS

2 | JlaboparopHas pabora

CpencTBo, MO3BOJSIONICE OICHUTH YMEHHE OOydaromerocs
MMMCHbMEHHO/YCTHO U3Jaratb CyTh IIOCTaBICHHON 3amadH,
CaMOCTOSITENIbHO MPUMEHSTh CTaHIAPTHBIE METOMbI PEIICHUs
MOCTaBJIEHHOM 3aJa4ll C HCIOJBb30BAaHHEM HMEIOIIencs
nabopaTtopHoil  0a3bl, NPOBOJUTH aHAIHM3 IIOJYYCHHOTO
pe3ynbTara paboThI.

MoskeT OBITh UCIIOJIL30BAHO ISl OIICHKH YMEHUH, HAaBBIKOB H
(nnn) ombITa ASITENLHOCTH 00YJaIOIIUXCS

OO6pa3zer 3amaHus
JUTSL BBITTOJTHEHUS
nmabopaTopHOM
paboThl 1
IPUMEPHBIN
MepeYeHb
BOTIPOCOB VIS €€
3aIIUTHI

IIpoMexxyTouHas arrecTanus

[IpencraBnenue
HanmenoBanue
Ne Kpatkast xapakTepuCTHKa OIIEHOYHOTO CPEICTBA OIICHOYHOTO
OIIEHOYHOT'O CPe/ICTBA
cpencta B POC
[lepeuenn
TEOPETHICCKHUX
CpencTBo, MO3BOJISIONICE OICHUTH 3HAHUS, YMCHHUS, HABBIKOB | BOTIPOCOB H
1 | Dxsamen 1 (WJIH) OTIBITA JESITEIHHOCTH 00YYArOIIETOCS M0 AUCIUIUTHHE. | MIPAKTHICCKUX
MoskeT OBITh HCTOJB30BAHO JUIA OIICHKW 3HAHHWM, YMEHWH, | 3amanuii (oOpazers
HAaBBIKOB U (MJIN) OTBITA JESITEIBHOCTH 00yJIarOIIUXCs 3K3aMEHALIMOHHOTO
Omera) K
9K3aMeHy

TecT — npomexxyTouHas
2 | arrecramus B hopme
9K3aMeHa

CucteMa  aBTOMATU3UPOBAHHOTO  KOHTPOJNS  OCBOEHUS
KOMITETEHIIMI (4acTh KOMIIETeHIMH) OO0ydJarommuMes —I10
JUCHUIUIMHE (MOIYIIO) C MCIOJIB30BaHHEM HH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

MoskeT OBITh HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00YJIarOIIUXCS

DoHz TeCTOBBIX
3aJJaHUuN

3 | KypcoBas pabora

[To3BossieT oueHUTH yMEHHSI 00YYAIOMINXCSl CAMOCTOSTEIBHO
KOHCTPYMpPOBaTbh CBOM 3HAHMS B IIPOLIECCE PEIICHUS
MPAaKTHYECKUX 3aJad U MpoliieM, OpPHUCHTUPOBATHCA B
HHPOPMATMOHHOM IIPOCTPAHCTBE u YPOBEHb
Cc(OPMHUPOBAHHOCTH  AHATUTHYECKHUX, HCCIEI0BATEIbCKIX
HAaBBIKOB, HABBIKOB IIPAKTUYECKOI'0 M TBOPYECKOI'O MBIILIJICHUS.

OO6pa3er 3aganus
JUUIA BBIIIOJTHCHUA
KypcoBO# paboThI
U IPUMEPHBIH
IepevYeHb




MoXeT BBIOMHATHCS B WHAWBUAYATbHOM TIIOPSAKE MM | BOIIPOCOB JUIA €€
rpymnmoit o0y4aromumxcs. 3aIIUTHI

MoskeT OBITh MCIOJIB30BAHO JUIS OLCHKH YMEHHH, HaBBIKOB U
(um) ombITa AEATEIBHOCTH 00YYaIOIMXCsl B IPEIMETHOM WK
MEXIPEIMETHON 001acTsIX

Kpurtepnu u mxkajnbl olileHUBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3y4YeHHUsl JHCUHUIIIHMHbI
IIPH NPOBeIeHNH NPOMeKYTOYHOM aTTecTanuu B popme 3xk3amena. lllkana onennBanns

YPOBHSI OCBOEHHUSI KOMIeTEeHIHii

[IIxana oneHUBaHUS

YposeHnb
Kpurepun oneanBanns OCBOCHHUS
KOMITCTEHIINU

COTIIUYIHO»

OOyuarommiicss TpPaBWIBHO OTBETHJI Ha TEOPETHUECKHE
Bompockl. [lokasan OTIIMYHBIE 3HAHHMSA B pPaMKax y4eOHOTo
Marepuana. [IpaBHIFHO BBIIOJHWI INPAKTHYECKUE 3aJaHU.
ITokasan oOTIMYHBIE YMEHWS W BIAJCHUS  HaBBIKAMH Bercokuii
NIPUMEHEHUS IIOJIyYCHHBIX 3HAHUH W YMEHUN IIPU DPELICHUU
3ajad B paMkax ydyeOHoro Marepuana. OTBeTWws Ha Bce
JOTIOJITHUTCIIbHBIC BOIPOCHL

«XOpPOLIOo»

OOyuaronuiicss ¢ HEOOJBIIUMH HETOYHOCTSIMH OTBETHJ Ha
TeopeTudeckue Bompockl. [Tokasan xoporiue 3HaHUS B paMKax
yueObHoro Matepuana. C  HEOOJBIIUMH  HETOYHOCTAMHU
BBIMOJHUJ TIPAKTUYECKUe 3aianus. [lokaszan xopoiine yMmeHus bazoBblii
U BJAJCHUSI HABBIKAMU MPUMCHEHHS MOJYYCHHBIX 3HAHHU U
YMEHUIi MMPH PELICHUH 3a[a4 B paMKax yuyeOHOro marepuana.
OtBeTHI Ha GONBIIMHCTBO JOMOJHUTENBHBIX BOITPOCOB

«YZOBJIETBOPUTEIBHO»

OOy4aromuiicst ¢ CyIIeCTBEHHBIMA HETOYHOCTSIMH OTBETHJ Ha
TeopeTHdeckre Bompochl. [lokasan  yoOBIETBOPUTENbHBIE
3HaHMS B paMKax ydeOHoro marepuana. C CyIIEeCTBEHHBIMHU
HETOUHOCTSIMM BBIIIOJHWI IIpaKkTUdeckue 3ananusd. Ilokasan
YAOBICTBOPUTEIIbHbIE yMEHUS M BIAJCHUS  HAaBBIKAMHU
IIPUMEHEHUs] IOJyYEHHBIX 3HAHUN M YMEHUHU NpU PELICHUU
3aJad B pamkax ydeOHoro wmatepmana. Jlomyctun MHOTO
HETOYHOCTEH IPU OTBETE HA JIONOJHUTEJIbHBIE BOIIPOCHI

MunuMansHBIH

«HCYHAOBJICTBOPUTCIBHO»

OOyuarommiicsi Mpu OTBETE Ha TEOPETUYECKUE BOIPOCHI U MPHU
BBINIOJIHEHUN TPaKTHYECKUX 3aJaHUil  [POJEMOHCTPUPOBAI
HEJOCTAaTOYHBIN YPOBEHb 3HAHUH U YMEHHH IIPH PEIICHNH 33124 KomnereHuus

B paMmKax ydeOHoro Marepuana. Ilpu orTBetax Ha He copMHpOBaHa
JOTIOJIHUTENBHBIE BOIPOCH OBUIO JONYIICHO MHOXECTBO
HEPaBHJIbHBIX OTBETOB

Tect — npomexyTouHast arTecTaiys B popMme 3K3aMeHa

Kputepuu onieHuBanus [IIxana ornieHUBaHUS

OoOyuaronmiicss BepHo otBeTwi Ha 90 — 100 % TecTOBBIX 3amaHuil mpU
MPOXOKIACHUUN TECTUPOBAHUA

«OTIIUYHO»

Obyuarommiicss BepHO oTBeTHs Ha 80 — 89 % TecTOBBIX 3agaHWN TIPU
MIPOXOKJICHAN TECTUPOBAHUS

«XOPOLIO»

OoOyuaronmiicss BepHO oTBeTHN Ha 70 — 79 % TECTOBBIX 3aJaHHUNl TIPU
MIPOXOKIACHUH TECTUPOBAHUS

«YAOBJICTBOPHUTCIILHO»

OOyuaronmiicss BepHO OTBETHI Ha 69 % W MeHee TECTOBBIX 3aJaHUil MPHU
MIPOXOKACHUH TECTUPOBAHUS

«HCYAOBJIECTBOPUTCIBLHO»

KypcoBas pabota

[IIkana oneHBaHUS

Kpurepun onieHnBanus

«OTIIHUYIHO»

CopnepxaHue KypcOBOH paOOTHI IMOJIHOCTHIO COOTBETCTBYET 3aaaHuro. [IpencTaBieHbI
pe3yabTaThl 0030pa JIUTEPATYPHBIX H HHBIX UCTOYHUKOB. CTPYKTYpa KypCOBOM pabOTHI
JIOTHYECKH W METOJWYECKH BbIZiepkaHa. Bce BBIBOABI M MPEMTIOKEHUs YOeAUTEIhHO
aprymentupoBanbl. OdopmiieHHe KypcoBOW pabOThl W TIOMyYEHHBIC PE3yJIbTaThl
TIOJIHOCTBHIO OTBEYAIOT TPEOOBAHUSAM, M3JI0KEHHBIM B METOAUYECKHX yKazaHUsX. [Ipu
3aIUTe KypCOBOM pabOThI 00YJAIOIIUICS MPABMIILHO M YBEPEHHO OTBEUAET HAa BOMTPOCKHI




npenoaaBateyisd, ACMOHCTPUPYET FJ'Iy60KOC 3HAaHUEC TCOPCTUYCCKOr0 Marcpualia,
Croco0eH AprymMCcHTHUPOBATH COOCTBEHHEIE YTBECPIKACHNMS U BbIBObI

«XOPOIIOH

CopnepkaHue KypcOBOM pabOTHI MOJIHOCTHIO COOTBETCTBYET 3aaaHuro. [IpencraBicHbBI
pe3ysbTaThl 0030pa JIUTEPATYPHBIX M HHBIX UCTOYHUKOB. CTPYKTypa KypcoBOM paboOThI
JIOTHYECKH M METOAWYECKH BbIIEpKaHa. BONBIIMHCTBO BBIBOJOB U MPEIIOKEHHUIN
aprymenTupoBano. OopmiieHre KypcoBOM pabOThI M OJydeHHBIE PE3YIbTATHI B IIEIOM
OTBEYAIOT TPEOOBAHUSM, U3JI0KEHHBIM B METOANYECKUX YKa3aHUAX. FIMErOTCst oiHA-1BE
HECYII[ECTBEHHBIC OLUIMOKH B UCIIOJIb30BAHHH TEPMHHOB, B TIOCTPOCHHBIX JHarpaMMax U
cxemax. HanudyecTByeT HE3HAYMTENBHOE KOJMYECTBO TIPaMMATHUSCKUX — W/UITU
CTHIIUCTHYECKUX omuOOK. [Ipu 3ammre KypcoBoi paboThl 00yJarOIUICs MPAaBUIEHO U
YBEpECHHO OTBEYAaeT Ha OOJBIIMHCTBO BOIPOCOB IPEHOJABATENS, IEMOHCTPUPYET
XOpoIllee 3HAHNE TEOPETHICCKOT0 MaTepralia, HO He BCEria Cioco0eH apryMEeHTHPOBATh
COOCTBEHHBIC YTBEPKICHUS W BBIBOABL [Ipy HABOAAIIMX BOMpPOCAX MpPENOJaBaTEs
HCTPABJISICT OUTHOKU B OTBETE

«YAOBJICTBOPUTCIILHO»

ConepxaHue KypcoBOi pabOThl 4aCTHYHO HE COOTBETCTBYET 3aJaHuio. Pe3ynbraTbl
0030pa ITUTepaTypHBIX M UHBIX HCTOYHUKOB MPE/CTaBICHbI HEJOCTATOYHO MOJIHO. EcTh
HaApYUICHUsI B JIOTUKE M3II0KECHUSI MaTepraia. ApryMeHTaIHs BBIBOJIOB U MPEIOKEHHUN
cmabasi WIM OTCYTCTBYyeT. VIMEIOTCSI OMHO-ABA CYLIECTBEHHBIX OTKJIOHCHHI OT
TpeboBaHUH B OQOpMIICHHHM KypcoBoW paboThl. IlomydeHHBIC PE3yNIBbTATHI B IICJIOM
OTBEYAIOT TPEOOBAHUSM, U3JI0KEHHBIM B METOANYECKUX YKa3zaHUAX. FIMEIOTCS O/iHA-/1BE
CYIIECTBEHHBIX OLIMOKH B UCIOJIb30BAHHU TEPMHHOB, B MOCTPOCHHBIX AMArpammax U
cxemax. MHoro T'paMMaTHYCCKUX I/I/I/IJ'II/I CTHINCTUYECKUX OIIHOOK. HpI/I 3alIUTe
KypCOBOW pabOThl 00yYarOLIHICS OMyCKaeT rpyOble OIMOKN IPH OTBETaX Ha BOIPOCH
npenojaBaTes U /Wi He nan oTBerT Ooiee ueM Ha 30% BOMPOCOB, EMOHCTPUPYET
ciaboe 3HaHWE TEOPETHYECKOTO0 Marepuayia, B OOJBIIMHCTBE Cly4aeB HE CIIOCOOEH
YBEPEHHO apTryMEHTUPOBATh COOCTBEHHBIC YTBEPKACHHUS U BBIBOJIBI

«HCYAOBJICTBOPUTCIIBHO»

CojnepxaHue KypcoBOil pabOTHI B IIEJIOM HE COOTBETCTBYET 3ajaaHuto. Mmerorcs Ooiee
JIBYX CYIIECTBEHHBIX OTKIOHEHHUH OT TpeOOBaHHII B O(OPMICHHH KYPCOBOI pabOTHI.
BoutbIioe KOJIMYECTBO CYIIECTBEHHBIX OUIMOOK MO CYTH PaOOThI, MHOTO I'PAMMATHYECKHX
U CTUITUCTUYECKHX OMIHOOK U 11p. [TonydeHHbIe pe3ybTaThl HE OTBEUYAIOT TPEOOBAHHSM,
M3JI0KEHHBIM B METOJMYECKMX YyKaszaHusx. [Ipum 3amuTe KypcoBOW paboThI
o0y4aroIuiics 1eMOHCTpUPYeET ciaboe MOHUMAaHUE MPOTPAMMHOI0 MaTepHaa.
KypcoBast pabora He mnpenacrtasieHa mpenogaBateiro. OOydaroluiicss He SBUICS Ha
3aIUTY KYPCOBOW pabOTHI

Kpurepun u mkaJbl olileHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPU NPOBeAeHUN

TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

TectupoBanue
IIIkajbl oneHHBaHUS Kpurepun oniennBanust
Oo6yuatommuiicst BepHO oTBeTrI HA 90 — 100 % TECTOBBIX 3a1aHUA
«OTJIIMIHO»
TIPH IPOXOKACHUHU TECTHPOBAHUS
OO6y4atonmuiicst BepHO oTBeTHI Ha 80 — 89 % TecTOBBIX 3alaHUA
«XOPOIIIOY «3a4TEHOY

IIpY IPOXOKJEHUU TECTUPOBAHUS

«YAOBJICTBOPUTCIILHO»

OO6yuatontuiicst BepHO oTBeTHa Ha 70 — 79 % TecTOBBIX 3alaHui
IIPU IPOXOKICHUH TECTUPOBAHUS

«HCYIOBJIETBOPUTECIILHOY

OOGyyatoniuiicss BepHO OTBeTHS Ha 69 % UM MeHee TeCTOBBIX

«HC 3a4YTCHO» o
3aJaHUM MPU MMPOXOKIACHUN TCCTUPOBAHUA

JlaGopatopHas paboTa

I1IxaJipl OLeHUBaHUS Kpurepuu onenuBanust

KOTJIIUYHO»

«XOpPOoIO»

JlaboparopHast paboTa BBHIOTHEHAa B 0003HAUEHHBIN MPETIOIaBaTeIeM
CPOK, INCHbMEHHBIH oT4eT Oe3 3aMedaHni.

JlaboparopHasi paboTa BBITOTHEHA 00YYAIOIIMMCS B ITOJTHOM 00BEME C
coOJIoIeHeM HeoOX0oAMMOM mocienoBaresibHoCcTH.  OOyvaronmiics
paboTasl MOJHOCTBIO CaMOCTOSITENBHO; ITIOKa3al HEO0OXOJIUMBIE I
MIPOBEJCHUS PaOOTHI TEOPETUUECKUE 3HAHUS, PAKTUUECKHE YMEHUS 1
HaBbIkM. PaboTta (oruer) odopmieHa akkypaTtHO, B HauOoiee
ONITHUMAIIBLHO# 151 prKkcanuu pe3ynbTaTtoB popme

«3adyTCHO»

JlaboparopHast paboTa BBHIOTHEHAa B 0003HAUEHHBIN MPETIOIaBaTeIeM
CpOK, MUCbMEHHBIN OTUYET C HCGOHBLHI/IMI/I HEO0UYCTaMHU.

Jlaboparoprast paboTa BBITIOTHEHA 00YJAIOIIMMCS B TIOTHOM 00beMe U
caMOoCTOsITeNIbHO.  JIOmyImieHsl  OTKJIOHEHWS OT  HEeOoOXOAMMOM




TIOCJIEI0BATEILHOCTH BBINIOJHEHHMS, HE BIMSIOIIME HA IPABHIBHOCTH
KOHEYHOro pe3ynbrata. Pabora mokasbiBaeT 3HaHHME OO0Y4YaIOIIUMCS
OCHOBHOTO TEOPETHYECKOTO0 Marepuana ¥ OBJAJCHHE YMECHUSIMH,
HEOOXOIMMBIMH  JUII  CaMOCTOSTENBHOTO  BBIIOJHEHHS  PaboTHI.
JoryiieHbl HETOYHOCTH M HEOPEKHOCTh B 0OPMIICHHH pe3ysbTaTOB
paboTs! (oTueTa)

JlaboparopHas paboTa BBHITIOJTHEHA C 3aJePKKOH, MMCEMEHHBIH OTUET C
HEJ0YeTaMH.

JlabopatopHasi paboTa BBIMOJHIETCS M O(GOPMIIACTCS O0YJAIOUTIMCS
«yIIOBJICTBOPHUTEILHO) IIPY MOCTOpOHHEH nomomu. Ha BeImonHeHne paboTHI 3aTpaunBaeTCs
MHoOro BpeMmeHH. OOy4aromuiics NOKa3bIBaeT 3HAHHUS TEOPETUUECKOTO
Marepualia, HO MWCHBITBIBAET 3aTpyAHEHHE IPH CaMOCTOSTEIbHOU
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TpUOOpamMu

JlaGopaTopHast paboTa He BBIIOJHEHA, NHCHMEHHBI OTYET He
MIPE/ICTaBIICH.

PesynpTaThl, HONy4eHHBIE OOy4alOIIUMCS, HE IIO3BOJIIOT CHEJATh
NPaBWIBHBIX BBIBOJIOB M TOJHOCTBIO PACXOAATCA C IOCTaBICHHOMN
«HEYIOBJIICTBOPHUTEIBHO» | «HE 3a4TeHO» | Lenbio. [IokaspiBaeTcs IUIOXOE 3HAHHWE TEOPETHYECKOTO MaTepuaia M
OTCYTCTBHE HEOOXOAUMBIX YMCHHUH.

JlaboparopHasi pa0oTa He BBIIOJHEHA, y Y4Yalerocs OTCYTCTBYIOT
HEOOXOJMMbIE JUIA TNPOBEINCHHS pabOThl TEOPETHYCCKHE 3HAHMS,
MPAKTUYCCKHUC YMCHHU U HABBIKN

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI MJIH HHBbIE MAaTEePHAJIbI, HE00X0IUMbIEe
JJISL OLleHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeSATEJbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 3aIaHUA IJIA IPOBCACHUSA TECTUPOBAHUSA
DoHJ TECTOBBIX SaI[aHI/Iﬁ IO JUCHUINIMHE COACPKUT TCCTOBLIC 3a/laHUsA, pACIIPCACIICHHBIC I10
pasaciaM U TeMaM, ¢ YKa3aHUCM UX KOJIMYECTBA U TUIIA.

Crpykrypa (hoHIa TECTOBBIX 33aHUI MO TUCITUTUINHE

Komnunuectso
WNunukaTtop
JOCTHKECHUS Tema B cooTBercTBUM ¢ PII/] Xapakrepuctuka T3 TSZ;Z(:?EIX
KOMIIETEHIINH ¢
Tumnsl T3
3HaHue 1-0T13
1-3T3
VMmenue 2-0T3
TIK-1.2 MaremaTHuecKkoe ONMCaHUe TUCKPETHBIX CUTHAJIOB 2-3T3
HaBrik 1 (Mi111) OIBIT 2-0T3
JeATETLHOCTH/ 2-3T3
IEUCTBUE
3HaHue 1-0T13
1-3T3
VMmeHue 2-0T3
IK-1.2 JuckperHoe npeobpazosanue Pypre 2-3T3
HaBpIk 1 (1) onsIT 2-0T3
nesTeapHoCTH/ 2-3T3
nelcTBHe
3HaHHe 1-0T3
1-3T3
VMenue 2-0T3
IK-1.2 Anroput™msl GBICTpOTro TIpeobpazoBanus Dypre 2-3T3
HaBpIk 1 (1) onsIT 2-0T3
eITeIbHOCTH/ 2-3T3
nercTBHE
1-0T3
3HaHHe 1-3T3
TIK-1.2 Anroputmbl BIT® ¢ nmpon3BOIEHBIM OCHOBAHHEM 2 0T3
VYMenue 2_3T3




HaBbIik ¥ (M) OTIBIT

2-0T13

nesTeapHocTH/ 2-3T3
neicTBHe
3nanne 1-0T3
1-3T3
Vmenune 2-OT3
[K-1.2 OcHOBHI Teopun Z-mipeodpa3oBaHUsL 2-3T3
HaBpIk 1 (n1n1) onsIT 2-0T3
nesTeabHOCTH/ 2-3T3
IEeUCTBUE
3uanue 1-0T3
1-3T3
JluHeiiHble TUCKPETHBIE (PUITBTPBI U UX XaPAKTEPUCTUKH. 2_0T3
®DopMbl peanuszauy TMHEHHBIX IU(POBLIX PUILTPOB. Ymenne 2_13T3
IK-1.2
Peanmm3anus MuHEHHBIX TH(POBBIX (HIBTPOB B YACTOTHOU 2_0T3
o0xacTy ¢ moMomIbio anropuTMoB bI1D Haspix i (wmm) onIr 2_13T3
nesTeabHOCTH/
IEUCTBHE
3Hanue 1-0T3
1-3T3
Hudposoii cnexrpansHbii anamms. [IpoexTiupoBanne VeHie 2-0T3
IK-1.2 IUPPOBHIX QUIBTPOB C KOHEUHOW UMITYJIECHON 2-3T3
XapaKTePUCTHKOH. HaBrpik 1 (Mi11) OIBIT 2-0T3
IEeATETLHOCTH/ 2-3T3
IEUCTBUE
3HaHue 1-0T3
1-3T3
2-0T3
CuHTE3 peKypCUBHBIX (DHUIIBTPOB TI0 AaHATOTOBOMY MPOTOTUITY. | YMEHHE
MK-1.2 Mertoy GuIHHEHHOTO Z-TIpeobpa3oBaHus 2-3T3
' HaBbIk ¥ (MIH) OTIBIT 2-0T3
EeATETLHOCTH/ 2-3T3
IEUCTBUE
3HaHue 1-0T3
1-3T3
VMmeHue 2-OT3
IK-1.2 LIym KkBaHTOBaHHMs 2-3T3
HaBbIk ¥ (MIH) OTIBIT 2-0T3
esITeabHOCTH/ 2-3T3
IEUCTBHE
3HaHue 1-0T3
1-3T3
2-0T13
K-1.2 D bexThl OKPYTIICHUs POMEIKYTOUHBIX PE3YIIHTATOB. Ymenue 21313
AHanu3 BAHUSHUS KBAaHTOBaHUS KO3(D(DUIIMEHTOB HaBsix i (A oot 2 OT3
esTeabHOCTH/ 2-3T3
IEUCTBHE
3HaHue 1-0T3
1-3T3
W3MeHeHHe 4acTOThI AUCKPETH3AIUH B IMHEHHBIX IU(PPOBBIX | YMeHue 2-OT3
IK-1.2 (punbTpax 2-3T3
HagBrwik u (nim) OmmsIT 2-0T3
JIEeATEILHOCTH/ 2-3T3
nelcTBrae
3Hanue 1-0T3
1-3T3
2-0T3
K-1.2 Jemomysinust y3KOMOJIOCHBIX CUTHAIOB. L{udpossie Ymenune 2_3T3
npeobpaszoBartenu ['misbepTa Fambic u (wim) ormbT 2_0T3
nesTeapHoCTH/ 2-3T3
nelcTBHe
1-0T3
3HaHue 1-3T3
[K-1.2 OCHOBBI BEHBIIET-TIPEOOPa30BaHUs CUTHAJIOB
2-0T13
Ymenue

2-3T3




HaBsik 1 (WiIH) OTIBIT 2-0T13

nesTeapHocTH/ 2-3T3

neicTBHe

Hroro 70 - OT3
70 -3T3

[Tomapii komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(OPMAITMOHHO-00pa30BaTEIILHON cpesie
HpI'VIIC n obyuaromuiics UMEET BO3MOKHOCTh O3HAKOMUTBCS C JJEMOHCTPALIMOHHBIM BapHaHTOM
OT3.

Hwxe mpuBeneH oOpasell TUIIOBOTO BapHAHTa HTOTOBOTO TECTA, MPEAYCMOTPEHHOTO paboueit
IPOrPaMMO TUCITUTUINHBI.

TunoBou BapuaHT UTOT'O TECTA
1. @uIbTpalyio JIydlle BCEro XapakTepru30BaTh KakK MpoIiecc:
A) YMHO>XEHHUS 4acTOThI
b) n3menenus daszel curnana 1o TpeOyeMoro 3HauYCHUS
B) macmrabupoBaHust aMIUTUTYIbI CUTHAJIA
I') ynanenust HexenaTeIbHBIX U BBIACIECHUS MOJIE3HBIX YACTOTHBIX COCTABIISIOIINX
Otset: I'
2. JIBa 4MCTO CHHYCOUJANIBHBIX CUTHAJIA UMEIOT OJMHAKOBYIO aMIUTUTYAY «A» U 4acToTy «D».
Paznocts a3z mexay aumu coctapiisier 180°. Eciii 3TH CHTHAIIBI CIIOKUTh, TO KAKUM OyJIeT
CyMMAapHBIi curHan?
A) curnana He Oyner
b) cunycounnanbHblii CUTHAT C aMIUTUTYA0N 2A 1 yactoToii 2f
B) cunyconmanbHbIi curHaN ¢ aMIUTyA0i A U ciBurom ¢assl 90° OTHOCHTENBHO IEPBOTO U
BTOPOT'O CHUTHAJIOB COOTBETCTBEHHO
') cuHyconmanpHBINA CUTHA ¢ aMIUIUTYH0H A/2 1 9actoToi
Otget: A
3. 3nauenne AUX ¢uibTpa B mosoce nmpomyckanus paBHo «1», gactorta cpesa — 1 k['11. 3HaucHHE
AUYX manmaet 1o 0.001 na yacrore 10 k', KOTOpas ABIAETCAS HAYATIBHON TOUKOM MOJIOCHI
3ajaepxuBanus. KakoBa ckopocTh cniafa B n1b/nexana?
Ortset: 60 nb/nexana
4. JInnetinas ®UX o3HaUaeT, YTO BHOCUTCS:
A) oIMHAKOBOE BpeMSI 3aJICPHKKHU IS BCEX YaCTOTHBIX COCTABISIONINX,
b) Bpems 3aepKku MponopiHoHaIbHOE YaCTOTE CUTHAA,
B) Bpemst 3a1ep KKy IPONOPIIMOHATIFHOE aMIUIUTY/I€ CUTHATIA,
') Bpemst 3a1€p>KKH JINHEHHO BO3pACTaeT.
Otger: I'
5. YUemy paBeH BBIXOJIHOM CUTHAI ITU(PPOBOTO (GUIBTPa B MOMEHT BPEMEHHU t1, €CIIU MPEABITYIINE
OTCUETHI, KpOME U300paKeHHBIX Ha TpaduKe, OTCYyTCTBOBAIU

t
y(® Bxoa

40 X(n'l) x(n_z)
304 x(n) z! zZ1
0l T _______ T _____ 0.1 %—: 0.3

t tll tl2 B:‘*Mﬂ y(n)

Otser: 2
6. Kakoii u3 rpaguKOB COOTBETCTBYET UMITYJILCHOM XapaKTepUCTHKE IIH(PPOBOro GHiIbTpa,
NPEJICTaBICHHOTO B BOTpoce 57
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Otset: b

7. llecrranuarupaspsanbiii LHIIIOC ¢ @3 coenuneH ¢ 8-paspsaaabiv AL u 14-pazpsiaasim [TATIL
KakoB nuHamMu4eckuil 1uana3oH cCUCTEMBbI?
OtBet: 84 n1b
8. B3BemienHas d-(GpyHKINS UMEET:
A) KOHEUHYIO IJIOIIA b U OECKOHEUHYIO aMIUIUTY Y,
b) OGeckoHeuHyo TIIOMaAb U KOHEUHYIO aMILJIUTYAY,
B) niiomane paBHyro 1 ¥ €IMHUYHYIO aMIUIUTYAY,
') 6eckoHEUHYIO TUIOIIAAb U OECKOHEUHYIO aMILTUTYY.
OtgeTt: A
9. I'maBHOe NMpenMy1IecCTBO M (PPOBHIX (UIBTPOB 3aKITFOUAETCS B TOM, UTO OHHU:
A) Gonee aerieBbie,
b) nerue npoextupyrotcs,
B) nporpammupyemsie,
') obGecneunBaroT KpyTOH craji B MepexoIHON Mojoce.
Otset: B
10. Curnan umeet nosocy 6 k'l ¢ neHTpanbHOM yactoroit 8 kI'11. Kakoii u3 cneayromux kaHajaoB
CBsI3M HanboJiee MOAXOAUT i 3Toro currana? Kanan ¢ mojgocoil nponycKkaHus:
Orser: 14 xI'1.
11. Curnan npeacraBieH B BUE:
A ej((Dt"'Ot) +B ej(ﬂ)“'B).
OTOT CUTHAN AMCKpeTH3NpyeTcs ¢ yactoToil fs. Kakoe u3 cneayromux BbipaXkeHUH TOYHO
MPEJICTaBIISIET HOBBIM JUCKPETU3UPOBAHHBINA CUTHAN? ( «n» - IEpEMEHHas JUCKPETHOTO BPEMEHH )
A) Aegiho/fsta) 1 B ej(n@/fs+g)’
B) Aej(nmfs+a) +B ej(nmfs+[3),
B) A ej(nmt/fs) +B ej(nmt/fs)’
[ Aelot/fsta) L Boiliot/fs+p)
Otsert: b
12. Tlpeo6pazoBanue Oypre (I1D) ucrnonb3yercs ms:
OTBer: mpeoOpa3oBaHus HEIEPHUOANYECKIX CUTHAJIOB U3 BPEMEHHOM 00J1aCTH B YaCTOTHYIO,
13. Paznmume Mex 1y TUCKpeTHBIM peodpazoBanreM Oypoe (AI1D) u mpeodpazoBanrem Oypbe
(TI®)*) cocTouT B TOM, UTO:
A) I1® pabotaet ¢ AUCKPETHBIMHU cUrHanaMu, a JJI1® — ¢ HenmpepbIBHBIMU CUTHAIAMU,



b) AII® cxxumaert, a [1d BoccTaHaBIMBAET TUCKPETHBIC CUTHAIBI,

B) AI1® pabotaet ¢ quckpeTHHIMU curHaigamy, a [1® paboTaer ¢ HempepbIBHBIMU
HENepUOANYECKUMHU CUTHAJIaMH,

') ATI® noposkaaeT nHGOpPMAIIHIO O YacTOTHOU 00nactu, a [1d obparmaer 3Ty nHGOpMAIUIO BO
BPEMEHHYIO 00J1acTh.

OtBet: A
14. Cnenyroiiee paBeHCTBO Ha3bIBACTCS TUCKPETHBIM MpeodpazoBanreM DOypwe (AI1D)
-1
Ak =3 xin) Wi 2
B 5
n=0 ,rne Wy =¢ (TOBOpaYMBAOIIMI MHOKUTEH).

Hns 4-toueunoro JAIID, k =0, 1, 2, 3 u N=4. [lepenuceiBas 3T0 BhIpaXe€HUE IS KaXKI0TO
3HAUYCHUS «N», MOITYyYaeM

Zypik) =20y w50 w2y w, F e xzw,

Hcxoas u3 3TUX ypaBHEHUH, BIOEpUTE NPABUIIBHOE YTBEPKIECHUE U3 CIETYIOIINX !

A) KaXIbIii COMHOXUTENh W TpeOyeT YeThIpeX KOMIUIEKCHBIX YMHOKEeHHM, Tak Kak k=0, 1,2,3 u
Wy = cos (2n/N) + jsin(2/N).

b) xaxxap1ii comHOXkHTETs W TpeOyeT Tpex KOMIUIEKCHBIX YMHOKEHHH, Tak Kak 1t k = 0 W Bcerna
1,

o

(v o - ]—
B) kaxapiii coMHOKHMTENL W TpeOyeT 4eThIpex YMHOKeHUH, Tak kKak k =0, 1,2, 3 u Wy=¢ 1T

I') comHoxuTenp W 10JDKEH BBIYMCIATBHCS TOJIBKO OMH Pa3, Tak Kak W sIBJII€TCs IEPUOANYECKIM
U Bcer/ia OyIeT MIMETh OJTHO U TO K€ 3HaueHHEe, 00YCIIOBICHHOE HAINYHEM 2T B BEIPAKCHUHT

2

Wn=c¢ ]F.
Otget: A
15. Tuckpernoe npeodpazoBanue @ypoe (AI1P) MmoxkeT ObITh TaKKe 3aMIUCAHO B BUJIE:
H-1 ~ 2xkn
Aylk) =3 xn) e’ W
n=i

JlelicTBUTENBHBIN CUTHAT UMEET CIIeAYIOIME 3HAaUeHUs OTCUeToB: 1, - 1. DTOT curnan nzodpaxxeH
Ha rpaduke.
AMNAUTYaa

Nmerorcs aBa (N=2) orcyera. UToObI HaliTH KOMILIEKCHBIE BennuuHbI XN(k), HeoOXx01umMo
BbIUKCIUTH 3HaueHus ypaBuenus 11D mpu k =0,1.

1 L EETTm _ 1
A0 =3 xin) e 2 =%zxin e = 3xin
I[Ipu k=0 n=0 n=0 n=0 _

X(0)=x(0)+x(1)=1-1=0.

Brruucnennoe 3nauenue X(1) paBHo:

Otger: 3 +].

16. BII® o ocHOBaHHMIO 2 03HAYAET, UTO:

OTBeT: Bce BRIOOPKH MCXOTHOTO CUTHAJNIA JIEATCS Ha 2.

17. OnpenenuTe QUCHIEPCUIO CIYyYafHOTO CUTHANA, cojepxkamiero 10 orcyeTos
x(n)={0,1,0,3;0,1;0,1;0,4;0,2;0,1;0,3;0,2;0,2}.

Otser: 0

18. OmnpenenuTe MUHUMAIBHOE 3HAYCHHUE YaCTOTHI TUCKPETH3AIMH JTsl curHauia ¢ fB= 8 kI,
OtBet: 8 k11



3.2 TunoBble 3a1aHUs I BHINOJHEHUS J1a00PaTOPHOIi padoThl M IPUMEPHBIIi NepeyeHb
BOIIPOCOB /ISl €€ 321U ThI
KoHTposibHBIE BapuWaHTBl 3aJlaHU  BBUIOKEHBI B DJICKTPOHHOW  HMH(POPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# oOyyaroniemMycs 4epe3 ero JTUYHbII KaOUHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJISi BBIOJIHEHUS JIaOOPaTOPHBIX
paboT ¥ IPUMEPHBII NepeueHb BOIPOCOB JUISl UX 3aLUTHI.

OOpa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX padOT M MIPUMEPHBIH MepeYeHb BOIIPOCOB IS
WX 3aILUTHI
«JIaboparopnas padota «Cunte3 u uccienopanne KNUX-GuibrpoB»»

Llenb pa®oTHI: OTY4YEHHUE OCHOBHBIX MOHATHH 0 pabdoTe 1udpoBsix KUX ¢punbTpoB u npuodperenne

MIPaKTUYECKUX HABBIKOB UX MccienoBaHus Ha OBM.

3anmanus k 1abopaTopHOI paboTe

1. [Toctpouts yactoTHbIe XapakTepucTuku (AUX, ®UX, I'B3) ycpeanstomero KUX-duprpa.

2. 3ajgaTh BXOJIHOM CUTHAJ B BUJE CYMMBI JBYX CUHYCOUJAJIbHBIX KosieOaHuil u myma. [loctpoutsh

CIEKTp CUTHAJIA 70, ¥ MOcie (PUIBTPALIUU.

3. Ilomy4uTh 3KCTIEpUMEHTAILHBIM ITyTeM 3aBucuMOCTh I’ B3 oT mopsaka ¢puisTpa.

4. U3MeHHUTh UMITYJTBCHYIO XapaKTePUCTUKY (PUIBTPa TaK, YTOOBI OH BBIIEISUT BEPXHIOO 110 YaCTOTe

FapMOHHUYECKYIO COCTABJISIFOIIYI0 BXOAHOIO curHanga. IlocTpouTh 4acTOTHBIE XapaKTEPUCTUKH

(AUX, @YX, I'B3), uMIyJIbCHYIO XapaKTEPUCTUKY U CIIEKTP BBHIXOJHOTO CUTHAJIA.

5. Ecnin ®UX nonyuunace HenuHeiiHOW M I'B3 3aBUCUT OT 4acTOThI, U3MEHHUTE HMIIYJIbCHYIO

XapaKTepUCTUKY (PUIBTPaA TaK, YTOObI 100UThCs nuHeitHOocTH DUX 1 nmocrosiHcTBa I'B3.

MeTtouKa BBIIOJHEHUS paOOThI

1. 3apate xodddunuentsr KUX-punbrpa M-Horo nopsiaka, paBHeiMA 1/M — ycpenHsromun
¢unbTp (M=# +10), roe # — Homep BapuaHra. 2

2. HaiiTu KOMIIEKCHYIO YaCTOTHYIO XapaKTePUCTUKY (UIIbTpa ¢ moMotIbko mpouenypst [H, F]
= freqz(B, A, N, 'whole', Fs), rne H — komruiekcHas UX #3 KOTOpOil ¢ TOMOIIBIO
20*logl10(abs(H)) u unwrap (ANGLE(H)) nonyuyator AUX B 1b u ®UX. N — konu4ecTBo
touek UX (N=212), B — BexTop koappunuentos KUX-punbrpa, A=1 ans KUX-punsrpos,
Fs—uacrora nuckperuzanuu (Fs=1.2288*4MI 1), F - vactoTHast ock abcriucc st BeiBoga UX
Ha rpaduke, mpoueaypa unwrap ycrpanser ckauku Ha 2m B DOUX, mapamerp ‘whole’
o3HayvaeT BeIBoJ UX B npenenax ot 0 go Fs.

3. Haiitu I'B3 ¢unbrpa ¢ momombsio nporeaypsl [Gd, F] = grpdelay(B, A, N, 'whole', Fs) , e
Gd — I'B3 B otcuerax. ([ monyuenus I'B3 B cekynaax HeoOxoaumo ymMHOkuTh Gd Ha T).

4. Tloctpouts rpaduku AUX: abs(H), DUX u 'B3 B ogHuX 0CsIX C MOMOIIBIO IPOIEAYpHI plot.

5. 3amath BXoaHOW curHan B Buze: s = s1+s2+0.1*Noise; s1(n) = sin(2*pi*fl1* n*t) s2(n) =
sin(2*pi*f2* n*t); n = 0,...,N-1, N=212 t = 1/Fs; Noise = randn(1, N) — mpomueaypa
reHepaluu HOPMajJbHO paclpeneneHHoro Oenmoro myma c¢ JiauHoil BbiOopku N, fl =
(700+#*10)xI'n, £2 = 1200k '1y;

6. HaiiTu cnexTp BXOAHOTO CUTHAJA ¢ IOMOILIbIO Ipoueayps! fft.

7. TlpodunbTpoBaTh BXOIHOM cUrHaN ¢ moMolbio npouenypsl Y= filter (B,A,X), raie Y, X —

BBIXOJTHOW M BXOJIHOM Tpouecchl, B, A - koapduimenTs! GpuibTpa.

Haiitu criekTp BBIXOJIHOTO CUTHAJIA C TIOMOIIIBIO TIpotieypsr fit.

9. Tloctpouth rpadmky aMILUIUTYAHBIX CIIEKTPOB BXOJHOIO M BbIXOJHOro curHana (abs(fft))
OJIMH HaJ JAPYTUM C TIOMOIIBIO Tporenypsl subplot. B kadecTBe 4acTOTHOW OCH MOXKHO
MCII0JIb30BaTh MOCIIEN0BATENBHOCTD F 13 m.2.2.

10. M3mensst nopsiiok GpuibTpa M SKCIIepUMEHTaTbHO HAWTH 3aBHCHMOCTh [ B3 oT ero mopsiika
M.

11. VYmHOXuTH BekTop Koadduuuentos B Ha sin(2*pi*f1* n*t), n=0,...,M1, a1 cBoero M.

12. TloBroputs mn. 2 u 3. HaliTu WUMOYIbCHYIO XapaKkTEpUCTHKY (UIbTpa C MOMOIIBIO
npouenypsl [I,T] = impz(B,A), rne | — nuckomas uMIyJIbCHasI XapaKTEPHUCTHKA, T — OCh
BpPEMEHH.

13. TlocTpouTs rpaduK UMITYIECHON XapaKTEPUCTUKU ¢ TOMOIIbI0 porieaypsl stem(T,I);

14. U3menss ¢azy sin(2*pi*fl1* n*t), noOuThcs CUMMETpPUM HMMITYJIBCHON XapaKTEPUCTUKU

®



OTHOCHUTEINBHO 1eHTpa. [Ipu ueTHOoM M 11eHTp pacrionaraercss Mexay OTCUETaMH.
15. Yoenutscg B muueinoct ®UX u mocrosuctsee I'B3.
Bonpocer 1uist 3amutel paboThl
1. Kak 3aBucut I'B3 ot nopsiaka ¢punsrpa?
2. ITpu kakux ycioBusix ['B3 He 3aBUCUT OT 4acTOThI?
3. Yto namo caenars st npeodpazoBanus KUX-dunsrpa nz ®HY B monocosoii?

O0pa3zer 3a1aHuii ISl BBITOJTHEHHS Ja00pAaTOPHBIX PadOT M MIPUMEPHBIH MEPEYeHb BOIIPOCOB IS
UX 3alUTBHI
«JIaboparopnas padota «Cuntes u uccinegopanue bBUX-puabTpoB»»

Llens paboThl: MpuOOpEeTEHHE MPAKTHUECKUX HABBIKOB pa3zpaborku BUX ¢umpTpoB Ha 06aze ux
AQHAJIOTOBBIX ITPOTOTHIIOB.
3anmanus k 1abopaTopHOI paboTe
1. Paccumraiite k03(pdUIHEHTH 4YeThIpeX BUIOB HUGPOBBIX BUX-PUIbTpoB HUKHUX YaCTOT:
BarrepBopra, UeObimena tuna 1 u 2, u s;umntuaeckoro. [Tocrpouts AUX, @UX, nuarpamMMbl Hys1eH
U TIOJIIOCOB.

2. Paccumraiite nmdpoBoil momocoBoil ¢miIbTp baTTepBOopTa MO €ro aHaIOroBOMY IMPOTOTHITY
METOI0M MHBAPHAHTHOIO Ipeo0pa30BaHus UMITYJIbCHON XapaKTEPUCTHUKU U METOAOM OMIIMHEIHOTrO
npeoOpaszoBanus. [loctpoiite rpapuk AUX aHamoroBoro mpoTotuna ¥ HUPPOBBIX (UIBTPOB,
paccUMTaHHBIX JBYMs CIIOCOOAMH.

3. BBenuTe mpeapICKa)KeHUs B 4AaCTOThl aHAJIOTOBOTO MPOTOTHUIIA, IOCJIE YEr0 BHOBb NEPEHTH K
uppoBoMy GUIBTPY MO METOLY OMIMHEWHOTO MpeoOpa3zoBaHUs.

MeTtouka 1 HOPSAAO0K BBITOJHEHUS

1. Paccumraiite kK03(p(dUIMEHTH YeThIpeX BUIOB HUGPOBBIX BUX-PUIbTpOB HUKHUX YaCTOT:
barrepBopta, UeObiieBa Tuna 1 u 2, u anmunruyeckoro, nopsiaka N =5 u yacroroit cpesa F = 0.12
+#/100, rne # — Homep BapuanTa. Mcnons3ayiite nponienypsl MATLAB: butter, cheby1, cheby?, ellip.
[Toctpoiite B oguux ocax AUX n ®UX s yersipex BuAOB (uiabTpoB. CpaBHUTE MOIYYEHHbIE
xapakrepuctuku. Iloctpoiite nuarpammbl HyJaeil W MOMIOCOB ISl YeThIpeX BHUAOB (PUIBTPOB.
CormocTtaBbTe pacrnoiokeHue Hysel u momocoB ¢ BuaoM AUX. OOpaTuTe BHUMaHUE Ha T€ MECTA,
I/I€ HYJIU COCEACTBYIOT C MOJIFOCAMHU.

2. Paccuuraiite ananoroBblii mojiocoBoit priibTp barrepBopra ¢ wactoramu cpeza F1 =0.12 +#/100
- 0.05 u F1 = 0.12 + #/100 + 0.05, ucnons3ys npoueaypoil butter ¢ mapamerpom ‘s’. Bmecrto
JMHEHWHBIX 4acToT F mpu 3TOM HEoOX0IuMO MOJCTAaBIATh Kpyrosbie yacToTel (2=2nF. IlocTpoiite
AYX aHamoroBoro mpoToTHIIA C MOMOLIbI MpoueAypbl freqs, HO B 3aBUCUMOCTU OT JMHEHHOU
yactoTel F. Mcnonb3ys nponenypsl bilinear u impinvar, npeoOpa3oBaTh aHAJIOTOBbIM (UIBTP B
udpossie. [Tocrpoute AUX 3THX GUIBTPOB HAa OAHOM IpaduKe U CpaBHUTE MEXTY coboit 1 ¢ AUX
aHaJIOrOBOTO (UIBTpA.

3. BBecTH nmpepICKaXeHUs: YacTOT aHaJIOroBOro (puibTpa rmocie yero noBTOpUTh m.2.2.

Bomnpocs! g1 3anuThl paboThl

1. CpaBHUTE 4aCTOTHBIE XapakTepUCTUKH (puibTpa baTTepBopTa M anmnunrTudeckoro puiabtpa. B uem
UX CHIIbHBIC U C1a0ble CTOPOHBI?

2. Kak mo Buay auarpamMmbl HyJIed MOJIOCOB 3JUIMOTHYECKOTO (QUIBTpa ONPEIETUTh €ro 4acToTy
cpesa?

3. Kakum o6pa3om 1o pesyibraram 1.2.1 MO>KHO MOCTPOUTH CXEMBbI IIM(PPOBHIX (PUIBTPOB?

4. lns . 2.2 onumuTte XapakTep U npuuuHbl HckakeHni AUX iudpoBbIX GUIBTPOB B TOM U IPYTrOM
CJIy4ae [0 CPAaBHEHUIO C aHAJIOTOBBIM ITPOTOTUIIOM?

3.3 Tunosoe 3aganue A5 BbINOJTHEHHUSI KYPCOBOii padoThl
TunoBbie 3a7aHUsT BBUIOKEHBI B AJICKTPOHHOUW HWH(OPMAIMOHHO-00pa30BaTEIbHON Ccpele
NpI'YIIC, nocTynHo# 00y4aromemMycs uepe3 ero JIMYHbII KaOuHeT.
Hwxe npuBeneH oOpaser 3ajaHust sl BBITOITHEHUST KYpCOBOW pabOTHI M IPUMEPHBIN ITepeUCHb
BOIIPOCOB IS €€ 3alllUTHI.

O6pa3eu THUIIOBOTI'O 3aAaHus OJIA BBIIIOJIHCHUA KprOBOﬁ pa6OTBI



3amanus K KypcoBoit padote «IIpoekTupoBanue u aHamu3 MUPPOBBIX GUITBTPOBY

1. CnpoextupoBats L{®, y1oBIETBOPSAIONIMI NIPUBEACHHBIM JJajiee BapHaHTaM.

2. ITpuBecTtu CTpyKTYpHYIO cXxemy puibTpa u paccuntath ero AUX n OUX.

3. BoimonHUT,  aHANW3  BIMSHUAS ~ KBAaHTOBaHUS  KOA(P(GUIMEHTOB HA  XapaKTEPUCTHKHU
CIIPOCKTUPOBAHHOTO QUIIBTPA.

4.IlpuBecTd peKOMEHJAIMKM MO peanu3anuu crnpoekrupoBanHoro I[[d ©Ha curHaabHOM
MUKporpoleccope. Pacuer M aHanm3 XapakTEpHUCTUK IPOU3BOJATCS C HCIOJIb30BAHHEM IaKeTa
nporpamm MATLAB.

XapakTepucTUKH (PUIBTPOB OIMUCHIBAIOTCS CIEAYyIOIMMU Hapamerpamu: f ¢ - yactota cpesa
bunwsTpa, kl'r; Af - momoca nmpomyckanus, kI'm; f cB - yactora cpe3a BepxHss, k[ 11; f cH - yacTora
cpeza HwkHsA, kI, £ 0 - cpenuss ywacrora ¢umnbtpa, K[y f 3 - wacToTa rapaHTHPOBaHHOTO
3aryxanus, K['1; rpaHuiia nosiocel nofasneHus; f 3B, f 3H - BEpXHAA U HUOKHSS TPAHUIIBI MTOJIOCH
noxasieHus, kln; A - rapaHTUpOBaHHOE 3aTyXaHHe B I0jJoce mnojasieHus, ab; AA -
HEPAaBHOMEPHOCTh YaCTOTHOM XapaKTepUCTHKU B moiioce mpomyckanus, ab; K - xoaddumuent
ycusieHus: GUIIbTpa B MOJIOCE MPOITYCKAHUS, YCII. €]l

Bapuant 1. Tun ¢unpTpa — mosocoBoi, ¢ MakcUMalibHO MIocko AUX B mosnoce mponycKaHus.
3HavyeHus napaMeTpoB GUIbTpa 3a1aHbl B Ta0I.

R [MoaeapuanT
IMapamerp y 3 3 3 z
[, xlu 2985 450 459 6000 980
S klu 3015 520 471 000 1020
S Kl 2970 460 441 5000 950
£, ¥lu 3030 540 479 8000 1050
A, ab 30 40 30 20 30
AAd, ab 1 2 3 0.5 1

Bapuant 2. Tun ¢unsTpa — MOJOCOBOHM, C MaKCUMaJIbHOW KpyTH3HOW ckatoB AUX. 3HaueHus
napaMeTpoB (pUIBTpa 3aJ1aHbI B TAOII.

[MoaeapuaHt
IMapamerp " 3 3 i :
Af kl'u 5 10 10 3iH) 25
J.klu 300D 200K Qi) 1000 25000
A, ab 60 45 50 45 50
Ad, nb 0,02 0.1 0,15 0,15 0,08
I kln 295 19940 Bo2 B0 2480
BapuanT 3. Tun punmstpa — ®BY YeObimena. 3HaueHHs mapamMeTpoB GUIIbTPa 3aaHbI B TAOI.
| — [MogsapuanT
1 2 3 4 5
£, Kl 30 19 12 45 130
Skl 24 15 10 40 100
A, nb 30 235 20 25 30
Ad nb 2 1 0.5 1 0.5
K, ven. en ") f 4 5 &

Bapuant 4. Tun ¢unbTpa — SITUNTHYECKUA HIDKHUX YacTOT. 3HA4YeHHs MapaMeTpoB (QHIbTpa
3a7aHbl B TA0II.



[logpapuanT

[MapameTp
1 2 3 4 ]
f. &l 25 100 15 25 B0
f, &l 35 120 30 35 95
A, nb 10 15 55 30 30
AA, ab 1 2 1 2 2
K, yen. en. 4 4 b 8 i

Bapuanrt 5. Tun ¢punprpa — ®BY barrepBopra. 3HaueHust napameTpoB GPUIbTpa 3a1aHbl B TA0II.

[TogeapuanT
[MapaseTp
1 2 3 4 ]
£, kT 20 90 36 100 1
f.kln {1} 60 24 50 0.7
A, nb 25 20 20 20 15
K, ven. en 4 8 9 (] &

Bapuanrt 6. Tun ¢puinsrpa — OHY unBepcHslit YeObleBa. 3HaueHus napaMeTpoB (puiabTpa 3a1aHbl
B Ta0.

[logpapuanT
IMapaseTp
1 2 3 4 5
f. &l | 3 20 15 100
f,xl'n 1.3 B 30 20 200
A, nb 23 50 30 23 40
K, yen. en 16 20 ] 4 10

OO6pazer THIOBBIX BOIIPOCOB /ISl 3aLIUTHI KYPCOBBIX paboT
1. CpoiicTBa mepenaTouHbix (QyHKIUH pekypcuBHbIX LId. PacrmonoxeHnue Hyned M MOJIIOCOB
KBaJIpaTa MOJyJIs epeaatouHoi pyaknnn. KaHoHndeckoe mpecTaBiIeHue Mmepe1aTouHoN (QYHKITUN
buibTpa.
2. Knaccuduranus GUIbTPOB: 1O PACTIONIOKEHUIO TOJIOC MOJABICHUS M MPOMYCKaHUs, M0 BUIY
YACTOTHBIX XapaKTepUCTHK (Croco0y anmpokcumanuu). BelpaxeHue KkBaapata MOAayJs
nepenaTouHon GpyHkmu 1 GuiabTpoB barTepBopra, UeObIeBa i AJUTUITHYCCKHX.
3. CpoiictBa punbTpoB bartrepBopra. HepaBHOMEpHOCTh B I0JIOCE MPO3PAuHOCTH. 3aBUCHUMOCTD
3aTyXxaHus OT nopsaka ¢uneTpa. Pacnonoxenue Hylel U MOJNIOCOB Ha KOMILJIEKCHOM MJIOCKOCTH.
Bung AUX u dUX.
4. CroiictBa ¢punbTpoB YeObimeBa. HepaBHOMEPHOCTh B IMOJOCE MPO3PAYHOCTH. 3aBHCHMOCTH
3aTyxaHus OT Hopsiika (GuiabTpa, pacnoiokKeHne Hyleld U MOJIOCOB Ha KOMIUIEKCHOM IMJIOCKOCTH.
Bug AUX u @YX, cBs3b ¢ TOPAIKOM (PHITBTpA.
5. CBoiicTBa 3JUIMNTHYECKUX (QHIBTPOB. HepaBHOMEpPHOCTH B MOJIOCE MPOIYCKAHUS U TI0JIOCE
noxasienus. Bug AUX u @YX, cBs3b ¢ MOpsiAKOM GUIBTpA.
6. Pacuer ¢unbtpoB. HopmupoBanue u mpeobpazoBanue udactothl. [lepexon or ®HY k DBUY.
Breipaxenue mns nepenarounoit pynkiuu ®BY. [IpeoGpazoBanue rnemeHTOB cxeMbl. [lepexon ot
@®HUY k [1®. [IpeobpazoBanue AUX. BeipaxkeHue 1st 4acTOT cpe3a U LEHTPATbHON YaCTOTHI.
7. Metonuka pacuera [{®d no anaioroBoMmy npoTOTHITY.
8. CTpyKTypHBIE CXeMBbI AUCKPETHBIX (GubTpoB. [IpeacraBnenue nepenaToyHol GyHKINUN GUIBTPa
yepe3 InepenaTrouHble (PyHKUIMM 3BEHbEB BTOPOro M mepBoro mnopsakoB. [lepemarounas ¢yHKIus
JUCKPETHOTO (PHIIBTPa BTOPOTO MOPSIIIKA.



9. Metoauka yueTa BIUSAHUS OTPaHUYCHHOM pa3psaIHOCTH KOA(PPHUIIMEHTOB U KBAaHTOBAHUS CUTHANA
B [[D.

10. OcobeHHOCTH pacyeTa U aHaJIN3a aHAJIOTOBBIX M LIU(PPOBBIX (PUIBTPOB C UCIIOJIB30BAaHUEM ITAKETa
npukinaaHeix nporpamm MATLAB.

3.4 TlepeyeHb TeOpPeTHYECKUX BONMPOCOB K IK3AMEHY
(nns oLleHKU 3HAHUIT)

1.IIpeumyrecTBa MeTO10B IU(PPOBOK 0OPaOOTKH CUTHAIIOB

2. O600mienHas cxema nu(ppoBoit 00padOTKKU CUTHATIOB

3. Ilonsitue «curnamn». OCHOBHBIE TUIIBI CUTHAJIOB

4. IIpobnema Be6opku. Teopema KoTenpaukoBa

5. MrHoBeHHbI€ 3HaU€HUs, aMIUIUTYa U MOLIHOCTh CUTHANA

6. JIuCKpeTHbIE TMHENHBIE CUCTEMBI.

7. VIHBapHaHTHBIE BO BPEMEHU CUCTEMBbI

8. 3ajaun aHaIM3a U CUHTE3a CUTHAJIOB.

9. OpTOroHaNBbHOCTh CUTHAJIOB. OPTOrOHAIbHBIE (PYHKIIUH

10. Teopema IlapceBans

11. Onepanuu cBepTka u koppesnsauus. CBONCTBAa CBEPTKHU

12. JIuneiinas cBeprka.

13. Huknuueckas cBepTKa

14. Koppernsitusi. ABTOKOppeISIUOHHAs (DyHKIUS

15. UmnynbcHas XxapakTepucTuka. Peakius cucteMsl Ha M(POBYIO 1e1bTa-()yHKIHIO
16. Hudposas ¢punsrpanus. biok-cxema ¢punbrpa

17. Pag @ypse. [IpeodpazoBanue Oypobe

18. AI1® u obpatHoe AI1D.

19. Croticta JII1D.

20. Teopema cBepTku. Teopema Koppesiuu

21. BeruncnurenbHas cioxHocTh 11D

22. Pazpabotka anroputma bI1® o ocHoBanwuto 2

23. Crpykrypa 6a6ouex BIID no ocHoBaHuto 2.

24. BUT-peBepcHas mepecTaHOBKA BXOIHBIX U BBIXOJIHBIX JaHHBIX BIID.

25. BeruucnurenbHas ciokHOCTh JI1P. Beruncnurensasie npenmyiectsa bI1O.
26. CxeMmbl BBIUMCIICHUS CBEPTKHU U Koppensuuu Ha ocHoBe BIID.

27. Knacc HeCMHYCOUAbHBIX OPTOrOHAIBHBIX (QYHKIMHN B 331a4ax HU(PPOBOM 00pabOTKU CUTHAIOB
1 N300pakeHUH.

28. Cucremsl ¢pyHkuuii Panemaxepa, Youmm.

29. IIpeobpaszoBanue Yommra-Amxamapa, OCHOBHEIE CBOMCTBA.

30. Anroputm ObICTpOro MpeodpazoBaHus Y onma-Agamapa.

31. Cucrema dynkiuit Xaapa.

32. IIpeobpa3zoBanue Xaapa.

33. Anroputm ObICTpOro npeodpazoBaHus Xaapa.

34. AMIIIUTYJTHO-BPEMEHHOE U YaCTOTHO-BPEMEHHOE NPEACTABIEHUS CUTHAJIOB
35. MUccnenoBanue curHana: mpeoOpasoBanue Dypre, okoHHOE TmpeoOpazoBanne Dypbe,
BeliBieTpeoOpa3oBaHue

36. BeiiBner-¢pyHkuuu

37. OcHOBHBIE TPU3HAKU BENBIETOB. [IprMeppl MaTEpUHCKUX BEHUBIIETOB.

38. HenpepriBHOE BeliBiieT-ipeodpazoBaHue.

39. CBoiicTBa BeWBIIET-aHAIN3A.

40. luckpeTHoe BeHBIIEeT-TIpeoOpa3oBaHueE.

41. beicTpoe BeiiBieT-ipeodpazoBaHue.

42. YupomienHas 010K-cxema mudpoBoro GuibTpa

43. Tunsl mudpossix GuasTpos: KNUX- u BUX-buibTpsl.

44. Bei6op mexay KUX- u BUX-punbrpamu



45. OCHOBHBIE XapaKTEPUCTUKH (GUIBTPOB: UMIYJIbCHas Xapaktepuctuka, AUX, mepexomHas
XapaKTePUCTHKA

46. [TokazaTenu, XxapaKTepU3yIOIIe KauecTBO (PHIIbTpa BO BPEMEHHOM 001acTH

47. IlokazaTenu, XapaKTepU3yIOIIne KayeCTBO (PUIBTPa B YACTOTHOM 00JIaCTH

48. HuzkouyaCTOTHBIE, BEICOKOYACTOTHBIE, TIOJIOCOBBIE U PEXKEKTOPHBIC (UIBTPHI: OCHOBHBIEC THUIIBI
AUX, noaxo1bl K TPOSKTUPOBAHUIO

49. Dtansl pazpabotku ¢punasTpa. Cnenudukaius TpedoBaHui, pacdeT KO3PHUIIMEHTOB

50. IIpencraBneane KUX-punpTpa Noaxoasmien CTpyKTypoi

51. Ipsamas peanmzanus KUX-bunsTpa

52. Ilpencrabnenne BUX-dunbrpa moaxomsieid CTpyKTypoi

53. lpsmas peanuzauus bBUX-punstpa

54. Pacuer xodddummento KUX-punbTpa: MeToj B3BEIIMBaHUSA, 4YacTOTHAs BBIOOpKa,
ONTUMHU3ALMOHHBIE METOIbI

55. Pacuet ko3¢ dunmentoB bBUX-punprpa: MeTO1 HHBAPUAHTHOTO MPEOOpa30BAHUS UMITYJIbCHON
XapaKTEPUCTHKH, OMITMHEHOE TpeoOpa3oBaHue, pa3MeIleHHe HyJIeH U TIOII0COB

56. Jluneiinas ¢azoBas xapakrtepuctuka. Tunbl KUX-punbrpoB ¢ nuHelHOW (ha3oBoi
XapaKTEPUCTUKON

57. Z-npeobpaszoBanue. CBoICTBa Z-1IpeoOpa3oBaHus

58. lludporoii criekTpanbHbIi aHanu3. [IpHHIUTIBI OIICHKH CTIICKTpa

59. Ilepuogorpamma

60. CnexTpajibHasi INIOTHOCTh SHEPTUU

61. CniekTpalsibHasl INIOTHOCTh MOUTHOCTH

62. Meron ycpeaHeHusl IepuoJorpaMm

63. MoauduirpoBaHHbIE IEPUOAOTPAMMBI

64. Meton biskmena-Trroku

65. ITapameTpuyeckue METObI OLICHKH CIIEKTpa

66. Crioco0s! peanu3aruu anroputMoB [{OC: 10CcTOMHCTBA M HEIOCTATKH

67. PeanbHoe BpeMst

68. Ocobennoctu [{OC, Biustonye Ha MIEMEHTHYIO 0a3y

69. OcHOBHBIE CBOICTBA U(PPOBOTO Mpoieccopa 00pabOTKK CUTHATIOB

70. ApxurekTypa 1udpoBOro CUTHAILHOTO MpoIieccopa

3.5 llepeyeHb THNOBBIX MPOCTHIX NPAKTHYECKUX 32IaHHI K IK3aMeHY
(7151 OTICHKY YMEHMIA)

1. Haiitu umnynscHyto xapakrepuctiuky PLI® 1-ro mopsaka ¢ BeleCTBEHHBIM MOJIOCOM Zp =
0,9, a Tak’e ero YaCTOTHYIO XapaKTepUCTHKY U pa3HOCTHOE ypaBHeHue. [lokazare, nouemy
npu 3HaueHUH noiroca Zp = 1,1 punbTp OyaeT HeycTONUNB U UCCIIeI0BaTh €ro NOBECHHUE BO
BPEMEHU.

2. HailTu uMmynbCHYI0, YaCTOTHYIO XapaKTepUCTHKY M pa3HOCTHOe ypaBHeHue PLID 1-ro
MOPsIIKa ¢ KOMIUIEKCHBIM TIOJIFOCOM ZP , MOAYJIb KoToporo |zp| = 0,9, a aprymeHT (dactota
noitoca) A P = m /6. IIpuBecTH CTPYKTYPHYIO CXEMY, PEaIM3YIOLIYI0 TakoW (uibTp Uis
ciy4aeB 00pabOTKH BEIIECTBEHHOTO U KOMIUIEKCHOT'O CUTHAJIOB.

3. Haiitu ananuTuyeckoe BbIpaKEHUE Ul UMITYJIbCHON XapaKTEPUCTHKHU UACATU3UPOBAHHOTO
nugposoro ®BY ¢ gactoroit cpeza 1 kI'u npu yacrote auckperuzanuu 10 kl'u. Tlokaszats
BUJ OJTOM UMIYJIbCHOM XxapakrepucTuku. Kakx peammzoBate HII® ¢ wyactoTHOM
XapaKTepUCTUKOM, OIM3KOM K HieanbHON?

4. HaiiTh aHaMUTUYECKOE BBIPAXKEHUE [T UMITYJIbCHOW XapaKTepUCTUKU HUJICaTU3UPOBAHHOTO
uugposoro D ¢ yacroramu cpeza fC1 =1 k', fC2 = 2 x['1u mpu yactoTe TUCKpeTH3AUU
20 xI'u. ITokazaTe ee BUJ 1 BO3MOKHOCTB peann3anuu HI{® ¢ yacToTHON XapakTepUCTUKOMH,
OJIM3KOH K UAEaTLHOM.

5. Haiitu ananuTH4eckoe BbIpa)KeHUE Uil UMITYJIbCHON XapaKTEPUCTHKHU UACATU3UPOBAHHOTO
udpoBoro 3arpaxjaromiero guastpa ¢ yacrotamu cpeza fC1 = 1 kI, fC2 = 2 x['u npu
yacrtore auckpermzanuu 20 kl'm. Ilokazate ee BUI U BO3MOXKHOCTHh peanm3annu HIID c
YaCTOTHOW XapaKTepUCTUKOM, OJIM3KON K H1€aIbHOM.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3anaH uaeanbHbIN auddepeHIaTop ¢ 4acToTHO# xapakrepuctukod H(jo ) = jo /(o 1/2),
yactoroit cpe3a fC = 400 I'u u vactoToit auckpernzauuu 1 k['u. Haiitu ero uMmnyiabcHyro
xapakTepucTuky. [lokazarh, KakuM 00pa3oM MOKHO peain30BaTh Takoh AuddepeHnnaTrop
Ha ocHoBe HII® ¢ yacToTHOI XapaKkTepuCTHUKON, OJIM3KOM K 3aJaHHOM.

3agaH uaeanbHbIH mpeobpasoBarenb [ 'minpbepra ¢ yacTOTHOH Xapakrepuctukoi H(jo ) =
/(o J1/2) mpu 0< © <o Cu H(jo ) = —j /(o 1/2) npu —® C < ® < 0. Yacrora cpesa fC = 500
I', vactora nuckperu3zaruu 7] = 1 kI'i. HaiiTi ero uMnyibCHYIO XapaKTepUCTHUKY, TIOKA3aTh
BO3MOXHOCTb peanusauuu B Bujae HLD.

Haiiti 9acTOTHYIO XapakTepuCTUKy U K03 dunueHTs rpedenyatoro HI{®D, umeromero 12
HyJIeH, paBHOMEPHO pa3MEUICHHBIX Ha €MHIUYHON OKPYKHOCTH.

Onpenenutb 4YacTOTHYHO — XapakTepuctuky H® ¢ OpsSMOyrosbHOH  HMMIYJIbCHOM
XapaKTEePUCTUKON JIMHON NI = 5 U TpeyrojbHONH UMITYJIbCHON XapaK TePUCTUKOW JTHHOMN
Nt =2Nn — 1. Iloka3zats crpykrypHyto cxemy H® u Bun ero AUX u ®UX.

Paccunrtate nMmynbcHyr xapaktepuctuky HII® 16-ro mopsaka (N = 16), 3amaHHOTO CBOECH
nuckpernsupoBanHoil UX ¢ nenynessimu Beibopkamu H(jO) =1, H(j1) = 1 u nunetinoit ®YX.
[TpuBecT BO3MOXKHbBIC BAPUAHTHI €T0 Peau3aluu.

PeammzoBate H® ¢ npsMOyrosibHOM HMMITYyJIBCHOM XapaKTEpUCTUKOW JuIMHOM Nm = 5 u
TPEYroJIbHOW MMITYJIbCHOM XapakTepUCTUKON JMHOM NT = 2Nm — 1 Ha OCHOBE 4acTOTHOM
BbIOOpKHU. HaliTi K03 UIMEHTH U IPUBECTH CTPYKTYPHYIO CXeMy (QHIIbTpa.

PeanuzoBars H® 10-ro mopsiaka ¢ HEHYJIEBBHIMH BBIOOPKAMU YACTOTHOM XapaKTEPUCTUKH:
H@3) = 0,5, H4) = 1,0, H(5) = 0,5. Haiitn xo3pdunuenTsl GuibTpa U MPUBECTH €T0

CTPYKTYPHYIO CXEMY.
PeanmuzoBats H® ¢ umnysibcHol xapakrepuctukoii h(0) = 0,5, h(1) =1, h(2) =1, h(3) = 0,5
Ha ocHoBe J[I[I® mnpu noutenpHOCTH oOpabateiBaeMoro curHaia N1 = 8. Haiitu

K03 PHUIHEHTHI PUIIBTPA, IPUBECTH €TO CTPYKTYPHYIO CXEMY M aJITOPUTM 00pabOTKH.
[Tokazarb cTpykTypHble cxembl H®, cornacoBaHHbIX C MNPSIMOYTOJIbHBIM HMMITYJIbCOM
JUIMTENBHOCTHIO NII = 8 U TPEeyroibHBIM UMITYJIBCOM AIUTENBbHOCTHI0 NT = 2Nn — 1. Haiitu
OTKJIMKU (HIIBTPOB Ha COOTBETCTBYIOLIUI CUTHAT U UX YACTOTHBIE XaPaKTEPUCTUKH.
BoluncnuTh IMHENHHYIO CBEPTKY JBYX MPSIMOYTOJBHBIX JTUCKPETHBIX MOCIIEI0BATEIbHOCTEN
mmHoit N1 = 5, N2 = 8 Bo BpeMeHHOW M 4acTOTHOW 00JacTH, MPHUBECTU TpadUUECKYIO
WJUTIOCTPALIHIO.

PeanmuzoBare H® nHa ocHoBe JI1® ¢ nenyneBsiMu kodddunuentamu H(0) = 1, H(1) = 0,5.
[TpuBecTu CTPYKTypHYIO cxeMy QWIbTpa M €ro OTKJIUK Ha MPSMOYTOJbHBIA HMITYJbC
quaTtensHocThio N1 = 5. J[nMHa uMmynibCcHON XapakTepucTuku N2 = 8.

PeammzoBate H® Ha ochoBe [IBC ¢ MMIynbCHON XapaKTEPUCTHKOW, COOTBETCTBYIOLIEH
BecoBO (QyHkumu XommuHra mamuHod N = 9. Haiftu koapduuments! ¢uibTpa U €ro
YaCTOTHYIO XapaKTEPUCTHUKY.

ITpeoOpaszoBate H® ¢ npsmMoyroibHONW MMITyJbCHON XapakTepucTHkod amuHod N = 20 B
MOJIOCOBOM (WIBTp ¢ HeHTpaimbHOM dactoroit A 0 = 0,1 . IlpuBecTn aHanMTHYECKHE
BBIp)KEHUS U IpaMKU YaCTOTHBIX U UMITYJIbCHBIX XapaKTEPUCTHK QHUIIbTpA.

CocTaBUTh MIYMOBYIO PKBUBAICHTHYIO cXeMy 3BeHa PD 2-ro mopsaka ¢ KodppummueHTamu
b0=1,b1=0,b2=-1,al=-1,a2=0,81 qus npsmoit popMsI peanuzanuu. Pa3psaHocTH
BXOJHOTO CHUTHaysia 8 OuWT, mpousBeneHuid 16 Out, xodddunuentoB 10 Out. Ilokazars
¢dopmartsl uncen. Haiitu npenenbHble M CpeHEKBaIpaTUYHbIC 3HAYEHUS! HCTOYHUKOB IITyMa
KBaHTOBaHUS U IlIyMa KBaHTOBAaHMSI Ha BbIXOZe (PpUiIbTpa.

CocTaBUTh IIYMOBYIO SKBUBAJIEHTHYIO cXeMy 3BeHa P® 2-ro mopsnaka ¢ KorppuumueHTaMmu
b0 =1, bl =2 b2=1,al =— 1,8, a2 = 0,81 w1 kaHOHWYECKOH (POPMBI peaTH3aIHH.
PaspsaHocTH BXOAHOTO curHana 8 OuT, mpousBeneHuid 16 Out, ko3dduuuentor 12 6wur.
[Toxazate Qopmarsl uymcen. HaliTu mnpenenbHble W CpelHEKBaJpaTHUHbIE 3HAYCHUS
UCTOYHHKOB IIIyMa KBAaHTOBAHUS U IIIyMa KBAaHTOBAHUS Ha BBIX0JE (PUIIbTpa.

Haiitn npenenbHOE M CpeHEKBApaTUYHOE 3HAYEHUSI ITyMa KBAHTOBaHUs Ha Bbixoje HI[D
Ha ocHoBe /IBC c koadpdummentamu 0,125, 0,25, 0,25, 0,125. PazpsaHoctd BXOAHOTO
curtana u npousBeaeHudt 10 Out. Ilpu kakoil pa3psAHOCTH MPOU3BENCHHI COOCTBEHHBIE
IIyMbI KBAaHTOBAaHUS (PUIBTPA OTCYTCTBYIOT?
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PaccuuraTh 3HaYeHHE MacITaAOHOTO MHOXKHTEIS 17151 3BeHa PD ¢ kordpurmentamu b0 = 1,
bl1=0,b2=-1,al =-1, a2 =0,81, peasiuzyemoro B npsimoii opme.

PaccuuTath 3HaYeHHE MacITaOHOTO MHOXKHTEIS 17151 3BeHa PD ¢ koadpurmentamu b0 = 1,
bl=2,b2=1,al=-1,8,a2=0,81, peaau3yemMoro B KaHOHUYECKOH Popme.

Paccunrate 3HaueHUss MacmTaOHBIX MHOXUTENeH mis HO na ocHoBe JIBC crpeyronpHOMA
UMIYJIbCHOW XapakTepucTukon jymuHoi N = 10.

Ha nccieqyembliii 00BEKT € 4aCTOTHOM XapaKTEPHCTUKOM, orpanndeHHoi mosocoii (0 — 100)
k[, mocTymnaer nonurapMmoHudeckui curuai u3 100 KOMIIOHEHT ¢ paBHBIMU aMIUTUTYIaMH.
HaiiTn MUHUMaIbHYIO YaCTOTY JUCKPETH3AIMU, HEOOXOAUMYIO JJIsi U3MEPEHHS YaCTOTHOM
XapakTepUCTUKH 00bekTa 1mo ero oTkiauky (fn < 100 xI'm), a Takxke IJIMHY CYMTHIBAEMON
peanu3anum.

s ananoropoi RC-nieru ¢ moctostHHOM BpeMeHu 10 Mc 1moka3aTh, IpH KaKOM pa3peiIeHU
10 YaCTOTE BO3MOXHO BOCCTAHOBJICHHE (MHTEPIOJISIMS) C 33JaHHON TOYHOCTBHIO YaCTOTHOM
XapaKTEPUCTHUKU 1IETH [0 €€ U3MEPEHHBIM YaCTOTHBIM BBIOOPKAM U KaKUM 00pa3oM.

Ha pexypcuBubii L@ tuna @OHY nomaH AUCKPETHBIM NPSMOYTOJIBHBIA HMITYJIBC
mmutenbHOCThI0O N = 10 (Tu = 10Tn). Ilokazate B oOmieM BHIE, a TaKXe CIOMOIIBIO
rpaduuecKux MOCTPOCHUH, KaK MO OTKIIMKY (PUIIBTPa HA 3TOT CUTHAJ HAUTH €r0 UMITYJIBCHYIO
M YaCTOTHYIO XapakTepucTuku. Kakue morpemHoctTd mpu 3ToM Bo3HHKaKT? dopmoit
OTKJIMKA 33/1aThCSl CAMOCTOSTEIIHHO.

Ha pexypcusnsiit LD tuna ®HY noxana 1uckpeTHas 1ociae0BaTeIbHOCTb IPAMOYTOJIBHBIX
UMIYJIbCOB JUIMTENbHOCThIO TH = 100 Mkc, mepuonom moBropeHuss 10 MC M yacToTOM
muckpern3anuu 100 k[, Ilokazate B oOmiem BHae, a TakKe C MOMOUIbIO rpaduuecKkux
MOCTPOCHHUM, KaK 110 OTKJIMKY (QHIBTPA HA 3TOT CUTHAJI HAWTHU €r0 UMITYJIbCHYIO M YaCTOTHYIO
XapakTepuCTUKU. Kak OLIEHUTh MOTrPElIHOCTH 3THX OLIEHOK? POpMOM OTKIIMKa 331aThCs
CaMOCTOSITEIIbHO.

Ha HII® nomaercs AuCKpETHBIM CUTHA TUIIA IIPSIMOYTOJIBHON UMITYJIbC JUIMTEIBHOCTHI0 N1
= 10. Kak mo OTKIMKY (QHUIbTpa ONPENeIuTh €ro YacTOTHYI0 U HMITYJIbCHYIO
xapaktepuctuku? KakoBa TOYHOCTH 3TUX OLEHOK? @DOpMOM OTKIMKAa 3a4aThbCs
CaMOCTOSITEIILHO.

Ha HII® mnopaercs AUCKPETHBIM CUTHAJI B BHUJIE NEPUOAUYECKOU ITOCIENOBATEIBHOCTH
MPSIMOYTOJIBHBIX HMMIYJIbCOB uTenbHOCTRI0O 100 mkc, mepuomom 10 mc, mepuomom
muckpern3anuu 10 mre. Kak mo oTknuky ¢uiabTpa HaWTH €ro UMIYJIbCHYIO U YAaCTOTHYIO
xapaktepuctuku? [Ipu kakux nmapamerpax QUIbTpa 3TH OLIEHKH OyayT TouHbIMU? Dopmoit
OTKJIMKA 33/1aThCSl CAMOCTOSITEIBHO.

Ha Bxox ALII ¢ ywactoroii muckperusamuu 20 k[’ mocTymaer rapMOHMYECKHI CHTHAJ C
yactoroi 27 kl'u. Iloka3zare curnan Ha Beixoqe ALl u ero cnektp. Kak ¢ nomoursto 11D
M0 CTHEKTPY CUTHAJa OLIEHUTh HEM3BECTHOE 3HAYEHWE YaCTOTHI MyTeM U3MEHEHHUS YacCTOTHI
JTUCKpeTu3anuu?

Ha Bxox ANII mnocrymaer rapMoHMuYeckuil curHan c¢ vactorod 1,5 kl'm, wacrora
muckpernzaruu ALIT 100 xI'm. ITokazate, kakuM 0Opa3oM MOKHO OILEHHUTH YacTOTy U
amuuTyny curtana ¢ nomouipto JAII® no yuciy Touek N = 100. [Tosicauts rpadpuyecku. Yro
W3MCHUTCS, eClii B3ATh N = 2007

IToxaxunre, kak ¢ nomompro JIII® HalWTH anmpuOPHO HEU3BECTHOE 3HAYEHHE YaCTOTHI
rapMOHHYECKOT0 CUTHAJA MyTeM BbiOopa 3HaueHus N. Mcxoansie gannsie: = 1,1 k[, fo =
10 xI'm.

Haiitu cinyyaiiHyo nOrpemHoCcTh OLIEHKH aMILUTUTYAbl TApMOHUYECKOTO CUTHAJIA C TOMOUIBIO
HI®, ecnu wactora curnana f= 1 k['m, fa =20 k[, CK3 myma na Bxoae ALl 6 m = 1 mMB,
nonoca myma 40 k['m. Kak 3aBHCHT MOTPEMIHOCTh OT 4YHcCIa BBIOOPOK curHama N, 1Mo
KoTopoMy Beraucisiercs I1D?

Haiity morpemHocTs OLCHKHA aMILIUTYIbl IEPBOM, TPEThEH U IATOM IapMOHHUK MEaH[pa,
nerctBytomero Ha Bxoje ALl ¢ momompro [AII®; gacrora curnana 1 xl'm, wacToTel
muckpern3aruu 12 k', 11 k', BaustHuem rapMoHUK MeaHapa Beiie 9-0if mpeHeOpeyb.
Haiitn wactoTy muckperusanuu st oueHKd ¢ momompbio JAIID ammmuryn 1-#, 3-i, 5-i
TapMOHHK OTHOAIOIIEH PaluOMMITYILCHOTO CUTHAJA CKBAXKHOCTRIO 2, Hecyllel yacToToi 50
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k', wacroroir moxmymsiuu 1 kl'1; BIuMsHMEM TapMOHUK OTHOAONICH CBbIMIE 9-0i
npeneOpeus. [lorpenrHocTs o1ieHOK He 6osee 1-ro mporeHTa.

3amana peanu3alys rapMOHMYECKOT0 CUTHANIa KoHeuHOU MiuHBI N = 20; yacTora curnana f
=1 xI'u, fn = 16 x['n, HawansHas dasza pasua 0. Haiitu 1. BEIMOIHUTS HHTEPIIONISIIAIO
curHana u cnekrpa g0 N’ = 2N. Paccuurtarh MHTEPIOJMPOBAHHBIE 3HAYECHUSI CUTHAJIA U
CIIEKTpa.

3.6 Hepeqenb THUIIOBBIX ITPAKTHYC€CKHUX 3aI[aHHﬁ K 3K3aMEHY
(I[J'ISI OILICHKH HAaBbIKOB (I/IJ’II/I) OIlbITa I[eﬂTeJ'H)HOCTI/I)

3alaH aHAJIOTOBBIM CHUTHal THUIA IPSAMOYIOJbHBIA HMITYJIbC KOHEYHOM JUIMTEIbHOCTH,
paBHoi 2000 mMxc. HaliTh 3aBUCUMOCTB MOTPEIIHOCTH JUCKPETU3ALMM CUTHAjIA OT 4aCTOThI
nuckperusanuu i1 . [TokazaTh crieKTpbl aHaJIOrOBOrO U AUCKPETHOTO CUTHAJIOB.

3asiaH aHaJIOrOBbIM MPSAMOYTOJIbHBIN PaMOUMIYJILC KOHEYHON JUIMTEIBHOCTH, paBHOK 100
MKC, ¢ dactoToi 3amonHeHus 100 x['m. BeiOpare wactory muckperusanuu fi U3 ycioBus
BOCCTAHOBJIEHMSI CHTHaJIa II0 €ro CIEKTPY C 3aJaHHOW TouyHOCThIO. [loka3arh creKTpsl
AQHAJIOTOBOTO U IMCKPETHOI'O CUTHAJIOB.

3aaH aHaJOIrOBBI HPSIMOYTOJIBHBIN PaJlOMMIIYJIbC JJIUTENBHOCTBIO 1 MC M 4YacTOTON
3anonHeHus 20 kI 1. BeiOpats yacToTy AuckpeTusanuu {11 U3 ycioBHs OLIEHKH aMILTUTYAbI U
(a3bl 3a110JIHEHUS 110 €r0 CIEKTPY € 3alaHHON TOYHOCTBIO.

3alaH aHAJIOIOBBII CUTHAJI B BMJE IOCIENOBATEIBHOCTH IPSAMOYIOJbHBIX HMIIYJIbCOB
JIUTENBHOCThIO 100 MKC M CKBa)KHOCTBHIO 2. BpIOpaTh 4acTOTy AMCKPETU3AIMHM CHUTHAJA,
HEOOXOUMYI0 M JOCTaTOYHYIO Ul OLIEHKM aMIUTUTYAbI U (a3bl OCHOBHON TapMOHUKHU
CUTHAJIA C 3aIaHHON TOYHOCTBIO.

3ajgaH curHain ¢ 6aJaHCHOM aMIUTMTYAHOM Moayisiuuel, Hecymas yacrtora curdaia 10 I,
yactota Moayisiuu 100 I'u. BeiOpath yacToTy AUCKpETU3AlMK CUTHAJIA U3 YCIIOBUS OLICHKU
aMIUTUTYABI U (ha3bl MOAYJIMPYIOILIETO CUTHAJA IO €0 CIEKTPY C 3aJJaHHON TOUHOCTBIO.
3amaH aHAJIOTOBBINA PAAMOUMITYJICHBIA CHTHAJI C MPSIMOYTOJBHOW OTHOAIONIel, 4acTOTOU
3anonnenus 10 k[, nourensHocThio 1 Mc, ckBaxHOCThIO 10. Tloka3aTh ycrmoBusi BeIOOpa
YacTOThI JUCKPETU3AIMH U BOZMOKHOCTH OLIEHKU aMIUIMTY/bI U (pa3bl 3aI10THEHUS CUTHATIA.
I'apmonnuecknii curHan ¢ yactorod 50 I'm npoxoauT dyepe3 ABYXIOJIYIEPUOIHBIN
BBIIPAMHUTENb. BeIOpaTh MUHMMAaNIbHYIO YaCTOTY TUCKPETU3alMHU, 00ECIIEYNBAOILYI0O TOUHOE
M3MEpPEHUE NOCTOSTHHON COCTABIIAIOIIEH cHUTrHala. PaccMOTpeTh BapuaHThl JUCKPETU3ALUU
CUTHAJIa J10 U M0CJIe AUCKPETHU3AIUH.

JluckpeTHbIN ciydallHbIN CUTHAJ € OJIOCOM YacTOT, He peBbimatomei 4 kI i, noasepraercs
orepanuy BO3BEAEHHUS B KBajaparT u nocienywoomend ¢uiabtpanuu HID ¢ npsmoyronabHoi
UMITYJIbCHOM XapaKTepPUCTHUKOW (BBIYMCICHHE KpPAaTKOBPEMEHHOH SHEpPruu CHUTHala).
O6ocHOBaTh BBIOOpP YAaCTOTHI JUCKPETHU3AlMM CHUTHAJA, 3allucaTh aJlfOPUTM OOpabOTKH U
YaCTOTHYIO XapaKTEePUCTHKY QHIIBTPA.

Uepes unrerpupytomryto RC-miens ¢ nocrosinaoi Bpemenu 0,4 mc Ha Bxoa ALl moctynaer
OJTHOKPATHBII MPSAMOYTOJIBHBIA UMITYJIBC AUTENbHOCTRIO 1 Mc. HeoOxomumo nokasars, Kak
BiusieT Hannurue RC-1ienu Ha BBIOOP YaCTOThI JUCKPETU3ALUN CUTHAJIA M BOSHUKAIOLIUE IIPU
ATOM HCKaXEHHUS.

HaiiTi norpemnocTs kBaHTOBaHUA NocTostHHOTO HanpspkeHus U = 100 mB, BHocumyro AT
pa3psaaHoCThIO 8 OUT U mkanoi + 5,12 B. [Toka3aTh, KakuM 00pa3oM MOKHO YMEHBIIUTH 3Ty
MOTPENIHOCTh MyTeM HajlokeHus mryma, umeroniero CK3 o m < (1/3)Q, u mocnenytomiero
ycpennenus (Q — mar KBaHTOBAaHHUS IO YPOBHIO).

OLeHUTh MPENAETBLHOE U CPETHEKBAIPATUYHOE 3HAYEHUS MOrperrHoCcTH kBaHToBanus ALIII,
UMeroIero paspsaHoctb 10 OUT M JIMHAMMYECKMH JMama3oH  IMpeodpa3yeMbIxX
curHaoB = 5,12 B. Haiitu otHomenune curHan-mym Ha Bbixome ALIIl mpu oGpaboTke
ciny4aHbIX curHanoB. Omnpenenuts wmwyMm kBaHToBaHus Allll Ha BeIXOIE HAECATBHOTO
uugposoro ®HY c yactoroii cpesa 500 'y mpu yactore nuckperusanuu curnana i = 8 kl'm.
[IpuBeCTH CTaTUCTUYECKUE U CHEKTPAJIbHBIE XapaKTEPUCTUKU IIyma kBaHToBaHus ALIIT
Pa3psAIHOCTBIO 8 OUT M JUHAMHWYECKUM JHANa30HOM MpeoOpazyeMbix curHayioB = 5,12 B.
HaiiTn MmakcumanbHOE OTHOILIEHNE YPOBHEW CUTHAJIA U IIyMa KBaHTOBaHHUA Ha Beixonae ALIIT
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MpH MpeoOpa30BaHMU HOPMAIBHOTO CTydaiiHOTO curHana. OneHuTs mryMm kBantoBanus AL
Ha BBIXOJIE HEPEKYpCHUBHOIO (puibTpa C MPSAMOYTOJIBHOM HMITYJBCHONH XapaKTEpUCTHKOU
mnaoit N = 10.

OueHUTh MCKa)KEHHsI, BO3HUKAIOIINE MPHU MPEOOPA30BaHUM T'APMOHUYECKOTO CUTHAJA U3
nudposoit hopmel B aHamoroByto ¢ nmomotisto LIAIL ecnu yacTora mUCKpeTH3aluu paBHA 8
k[, a yactora curnamna usmensercs B npeaenax (0,1 — 1) x['u. Kakum oGpa3zom MOKHO
YMEHBIIUTh ATU UCKakeHus? Omnpenenuts TpeboBanus k aHaioropomy ®HY Ha BwIXOME
LHAIL

CunresupoBath PII® tuma ®HY mno anmamoroBomy RC-mporoTumy mnepBoro mopsiaka ¢
MOCTOSIHHOM BpeMeHu 1 Mc Ha ocHoBe Au(depeHunrnaIbHoro ypaBHeHHUs uenu. YacroTa
muckperusauu 8 KI'u. CpaBHUTH UX 4aCTOTHBIE XapaKTEPUCTUKH.

CunresupoBath PII® tuma ®HY mno anmamoroBomy RC-mporoTumy mnepBoro mopsiaka ¢
NOCTOSIHHOW BpeMeHu 10 Mc myTeM JUCKpEeTH3aluy UMITYJIbCHON XapaKTEPUCTUKHU LIEMH C
yacToTol auckperusanuu 4 kI'n. CpaBHUTh UX YaCTOTHBIE XapAKTEPUCTUKH.
CunresupoBath PII® tuma ®HY mno anamoroBomy RC-mporoTuiy mepBoro mopsiaka c
MOCTOSIHHOW BpEeMEHH 2 MC C TMOMOIIbI0 OWIMHEHHOro mpeoOpa3oBaHUs; YacToTa
nuckperusanuu paBHa S k', CpaBHUTH UX YAaCTOTHBIE XapaKTEPUCTUKHU.

CunresupoBath HII® Ttuma ®HY mno ananoroBomy RC-mpoToTumy mepBoro mopsaka c
IOCTOSSHHOW BpeMeHM 4 MC IyTeM JUCKpPETU3alMM U YCEUEHUs HUMITYJIbCHOU
xapakTepucTUku. CpaBHUTh YaCTOTHBIE XapPaKTEPUCTUKU aHAJIOTOBOTO M HU(POBOIO
¢uIbTPOB; YacTOTA AUCKpeTU3auuu paBHa 8 kl'.

CunresupoBath HII® Ttuma ®HY no ananoroBomy RC-mpoToTumy mepBoro mopsaka c
IIOCTOSIHHOW BpeMEHM 8§ MC IyTeM JAMCKPETU3allud €ro YacTOTHOM XapaKTepUCTHKHU.
CpaBHUTH UX YAaCTOTHBIE XapaKTEPUCTUKU. YacToTa nuckpeTu3aunu paBHa 8 kl .
CunresupoBath PII® tnma ®BY mo anamoroBomy RC-mpoToTHIly mepBOro mopsiaka C
noctosinHoi Bpemenu 100 mc Ha ocHOBe nuddepeHmanbHOro ypaBuenus nenu. CpaBHUTD
UX YaCTOTHBIE XapakTepucTuku. YactoTa nuckperusanuu pasHa 1 xl'.

CunresupoBath PLI® tuna ®BY mno ananmoroBomy RC-mpoToTuIy MnepBOro mopsiaka C
MOCTOSIHHOW BpeMeHH 50 Mc myTeM AUCKPETHU3allMM HWMITYJIbCHOM XapaKTepUCTUKU LEIH.
YacToTa nuckperusanuu paBHa 2 kI 1. CpaBHUTb 4YaCTOTHBIE XapaKTEPUCTUKH (PUIBTPOB.
CunresupoBath PII® tuma ®BY mo anamoroBomy RC-mpoToTHIy MEepBOTO MOpsAKa C
NOCTOSIHHOW BpeMeHH 20 MC ¢ MOMOLIbI0 OMIMHEWHOro mnpeodpazoBaHus. CpaBHUTH HX
YacTOTHBIE XapakTepucTuku. YacrtoTa nuckperusanuu 4 kl.

CuntesupoBars HII® Tunma ®BY no ananoroBomy RC-mporoTumy mnepBoro mopsiaka c
noctossHHOW BpemeHn 10 Mc myTeM JUCKpPETH3alMHd U YCEYEHUS HMITYJIbCHOU
XapakTepucTUKU. CpaBHUTH UX YaCTOTHBIE XapaKTEPUCTUKU. HacToTa TUCKpETU3aMU paBHA
8 xI'm.

CuntesupoBars HII® Tunma ®BY no ananoroBomy RC-mporoTumy mnepBoro mopsaka c
MOCTOSIHHOW BpeMeHH 25 MC MyTeM AMCKPETU3allud €ro 4acTOTHOW XapaKTepUCTHKH.
CpaBHUTB X 4aCTOTHBIE XapaKTepUCTUKH. YacToTa quckpern3anuu pasHa 10 xI'm.
CunresupoBats PLHH® tuna ®HY no nopmanuzoBanHomy aHanoroomy ®HY-mpororumy,
UMEIOILEMY Mapy KOMIUIEKCHO-CONPSDKEHHBIX MONocoB, paBHeIX — 0,1 + j0,5. 3amucarte
nepesaToyHble PYHKIIMM aHAJIOrOBOro M MU(GPOBOro (GUILTPOB, KAUECTBEHHO OINPEAETUThH
Bug ux AUX.

Haiitn kosddunmentsl u nepenarounyto ¢pynknuto PO tuma ®BY, cooTBeTcTBYIOIIErO
ananoroomy ®HY-npoToTHy, UMeOImEMy OJUH BEIIECTBEHHbIN Mmoitoc, paBHbId — 0,2.
OnpenenuTb UMITYJIbCHBIE XapaKTEPUCTUKU 000UX (QUIBTPOB.

Cunte3upoBath HU(POBOI peKypCUBHBIA (GUIBTP 2-TO MOpsAAKA, UMEIOLINI pPe30HAHCHYIO
yactoty 1 kI'11, koapdunuent nepegaun KO =10. Yacrora nuckperuzanuu 10 xl'.
Cunte3upoBatbh MeTo1oM BecoBbIX ¢yHkuuid HII® tuna ®HY c wactoroii cpesa 100 I,
yactoTol 3anepxkuBanus 200 ['1, yactoToit nuckperusanuu 8 kI 1, 10MyCTUMBIM 3aTyXaHUEM
B nojioce 3aaepxuBanus — 40 1b, HepaBHOMEPHOCTHIO B IoJIoce Mponyckanus He Oomnee 0,2
nb.
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Cunrte3npoBaTh MeTo0M BecoBbIX (GyHkmuu HIID tuna ®BY ¢ wacroroit cpeza 200 I,
yacroTol 3aaepxxuBanus 100 ', yacroTo nuckperusanuu 2 kKl 11, 10nycTUMBIM 3aTyXaHUEM
B mojioce 3aaepxkuanust — 40 1b, HEpaBHOMEPHOCTHIO B TIOJIOCE TIpoITycKaHus He 6oiee 0,5
nb.

CunTte3npoBaTh MeT010M YacToTHOH BbIOOpKkH HII® tnma ®HY ¢ vacro-

Toil cpe3a 200 I'u, wactoroit 3anmepxkuBanus 300 I'u, vacroToit nuckperuzanuu 2 k',
JIOMYCTUMBIM 3aTyXaHHEM B moJioce 3ajepkuBanusi — 40 nb, HepaBHOMEPHOCTHIO B MOJIOCE
nponyckanus He 6osee 0,5 1b.

CunTte3npoBaTh MeToI0M YacToTHOM BhIOOpKH HII® Tnma ®BY ¢ yacroroit cpeza 200 I,
yactoTol 3anaepxxkuBanus 300 I'u, yactoroit auckperuzanuu 2000 [, 3aTyxaHuem B mosoce
3ajaepxuBanus He MeHee 40 1b u HepaBHOMEPHOCTBHIO B 1OJIOCE Mponyckanus He O6osee 0,5
nb.

CunresupoBath mnosocoBoir HII® ¢ nenrtpanbnoit uwacroroit 500 ['m u wyactoramm
saaepxkuBanus 400 u 600 I'm. Yacrora nuckpermszanuu 4000 I'u, 3aTyxaHwe B 1oOJOCe
3ajaepxuBanus He meHee 40 nb.

CunresupoBath aByxmnojocHbii HII® ¢ uenrpanbasiMu yactotamu 200 m 400 I'm m
YacToTaMH 3ajepxuBanus, orcrosmuMu Ha = 100 ['m. Yacrora muckperusaruu 4000 [,
3aTyxaHue B mojoce 3anaepskuBanus > 40 nb.

Jlist upoBOTO peKypCHBHOTO (QHIIBTpa-pe30oHaTOpa 2-ro mopsaka ¢ kodpdunuentamu b0 =
1,b1=0,al =-13, a2 = 0,81 nHaiiti pe3onancuyt yacrory f0 nkosahurmeHT nepenaydu
KO na gactore f0 . YactroTa quckperuzanuu 4 kI 1.

Jlns 3Bena P® 2-ro mopsiaka npssMoit popmel peanusanuu ¢ kodddumuentamu b0 = 1, bl =
2,b2=1,a1=-1,8,a2=0,81 ¢ nOMOIIIbIO0 Pa3HOCTHOTO YPAaBHCHHS HANTH OTKIUK (HIbTPa
Ha eTUHUYHBII UMITYJIBC, €MUHUYHBIN CKaYOK U MPSAMOYTOJIbHBIM UMIYJIBC JIUTETBHOCTHIO 5
0TCUYeTOB. BrIBeCcTH aHATUTHYECKOE BEIPAKEHUE JJISI HMITYJIbCHON XapaKTePUCTHKHU (DUITBTPA.
[Toka3zaTh, KaKk aHATUTHUYECKU HAXOAUTCA OTKIUK (UIbTpa HA MPOU3BOJIBLHOE BXOJTHOE
BO3JICHCTBHE.

Jlnst 3BeHa PD 2-ro mopsiaka KaHOHUYECKOH (GopMbl peanu3anuu ¢ kodddunuenramu b0 =
1, b1 =0 b2=0al =-1, a2 = 0,64 onpeneanTh OTKIMKK HA CTUHHYHBIA UMIYJIbC H
eAMHUYHBIN ckadyoK. HaliTh aHanuTudeckoe BhIpasKeHUE U UMITYJILCHON XapaKTePUCTHKH.
[Toka3aTh, Kak aHAJUTUYECKU OMPEACITUTh OTKIMK Ha TPSIMOYTOJBHBIH HMITYJIbC
murtensHocThio N = 5. zpl,2 = 0,5 £ j0,8 P® nHaiitu ero ko3¢ uIMEeHTh], TepeaaTOUHYIO
(GYHKIIHUIO M YaCTOTHYIO XapaKTEPUCTHKY.



4. MeToan4yeckue MaTepuaJbl, onpeaessiioinime Npoueaypy oleHuBaHus
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 0OYYEHUS C OMOILBIO OLIEHOYHBIX CPE/CTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILINHBIL.

HanmenoBanue
OLEHOMHOTO OmnwcaHus MPOLEAYPHI IPOBEACHUS KOHTPOIFHO-OIIEHOYHOTO MEPOTIPHUSTHS M MPOIETYPHI
OIICHUBAHUSA PE3YJIbTATOB OOyUCHHUS
cpencTBa

TectupoBaH#e TPOBOIHTCS II0 pe3yIbTaTaM OCBOSHUS TEM WIIH Pa3IesiOB TUCIHAIUINHBI WA

[0 OKOHYAHHMIO €€ M3YYEHHUs BO BpeMs MpaKTHUECKUX 3aHATHI. Bo Bpems mpoBeneHus

TectupoBanue TECTHPOBAaHUS TIONB30BAaThCS YIEOHHWKAaMH, CIPABOYHHKAMH, KOHCIIEKTAMH JICKIIHH,
(KOMITBIOTEpHBIE TeTpaIsIMH JJIs IPAKTHIECKUX 3aHATHH He paspemieHo. [IpemomaBarens Ha MPaKTHYECKOM
TEXHOJIOTHH) 3aHSATHUH, IPE/IICCTBYIOMIEM 3aHITHIO TPOBEACHUS TECTA, JOBOUT IO OOYYAIOLIUXCS: TEMEI,

KOJIMYECTBO 3aJaHUM B TecTe, BpeMs BBINONHEHUs. Pe3ynbTaTsl TeCTUPOBaHMS BHIHBI
o0yuaronieMycsi HA KOMIIBIOTEPE Cpa3y MOCe MPOXOKACHHS TecTa

3amura mabopaTOpHBIX padOT MPOBOAWUTCS BO BpeMs JabopaTOpHBIX 3aHATHI. Bo Bpems
NPOBENICHUS 3aLHUTHI JIAOOPATOPHOIl pabOTHI TOJB30BATHCS YUYCOHUKAMH, CIIPABOYHUKAMHU,
KOHCIICKTaMH JICKIIUH{, TETPaIsIMi He Pa3perLeHo.

[MpenonaBareny Ha J1abOpaTOpHOM paboTe, MNPEIIIECTBYIOUICH 3aHATHIO MPOBEICHUS
3alIUThl  J1a00paTopHOW palboThl, JOBOIUT 10 OOYYAIOIIMXCS: HOMEp 3aluIaeMoi
J1a00paTOPHO# pabOThI, BpeMs Ha 3alUTy Ja00OPaTOPHOIT pabOTHI.

[MpenoxaBarens HMHPOPMUpPYET OOYYAIOIIMXCS O pe3ysbTarax 3alluThl Ja0OpaTOpHOU
paboThl cpasy mocje ee KOHTPOJIbHO-OIIEHOYHOT'O MEPOIPHSTHSI

JlabopaTopnast pabota

X0/ BBINOJIHEHHS pa3eioB KypCcOBOH pabOThI B paMKaX TEKYILIEro KOHTPOJIS OLIEHUBAaeTCs
mnpenoaaBaTeyieM UCXOOs U3 O6L€MOB BBIITIOJIHECHHBIX pa60T B COOTBETCTBHE CO LIKaJIaMH
oueHuBanus. IIpenonaBarens MHGOPMUPYET OOYYAIOMIMXCS O pe3yNbTaraXx OICHHBAaHUS
Kypcogas pabota BBITIOJTHEHUS KyPCOBOTO MPOEKTa Cpa3y Mociie KOHTPOJIbHO-OIIEHOYHOTO MEPONPUSATHSI.

B xoze 3amuThl KypcoBOW pabOThl OOYUAIOIIMIACS eaeT JOKIaa MPOTIKECHHOCTRIO 5 — 7
MuHyT. [IpenogaBaTenp CTaBUT OKOHYATENLHYIO OIIEHKY 3a KypCOBYIO padboTy mocie
3aBEPILICHIS 3AITUTHI, YYUTHIBAas YPOBCHD €€ 3aIUTHI

I[J'ISI opraHus3alii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTTeCcralluyl COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 3aJJaHNs UM UHBIE MaTepHUalibl, HEOOXOJMMBbIE /7S OLIEHKH 3HAaHUM, yMEHU, HABBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOEHMS 00pa30BaTEIbHON MPOrpaMMBl.

HepequL TCOPCTUYCCKHUX BOIIPOCOB MW THUIIOBLIC IMPAKTUYCCKUE 3aJJaHUA PA3HOTO YPOBHMA
CJIO)KHOCTU JJIi TPOBEJEHHs] MPOMEXYTOUHOH arTecTaluy OO0ydarolluecs MOJIyyaloT B Hayale
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMalMoHHO-o0pa3zoBarenbHyto cpeny Hpl'YIIC (nmuunbiii
KaOMHET 00yJaronierocs).

Onucanue npouenyp NpoBeJeHUsi NPOMEKYTOYHOM aTTeCTAMH B (pOpMe IK3aMeHA
U OLICHMBAHUS Pe3yJbTATOB 00y4eHHs
ITpomexyTounas aTTectaus B popMe sK3aMeHa MPOBOJUTCS MYTEM YCTHOTO coOece10BaHMs
1o OmieraM Win B popMe KOMIIbIOTEPHOTO TECTUPOBAHUSI.

IIpu mpoBeaeHHWHM TPOMEXKYTOUYHOH aTrectalmu B (opme cobeceoBaHUS OUIIETHI
COCTaBJISIIOTCS TAKUM 00pa30M, YTOOBI KaXKIblii U3 HUX BKJIIOYAJ B ce0sl TEOpETHUECKHE BOMPOCHI U
IIPAKTUYECKHE 3a/1aHuUs.

buner conmepxut: 51Ba TEOpPETHUYECKHMX BOIpoca g OLEHKH 3HaHui. Teopernueckue
BOIIPOCHI BEIOMPAIOTCS U3 TIEPEUHs BOIIPOCOB K 9K3aMEHY; JiBa MPAKTHUECKUX 33aJJaHUS: OJTHO U3 HUX
JUIsL OLIEHKM YMEHHH (BbIOMpaeTcs U3 NEepeyHs TUIOBBIX MPOCTHIX MPAKTUYECKUX 3aJaHUi K
9K3aMeHy); JApPYyroe NpakTUYecKoe 3aJaHue JJIS OLIEHKM HABBIKOB U (MJIM) OMbITA JEATEIbHOCTH
(BBIOMpAIOTCA W3 MEPEUHs TUIOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEHY).

Pacrnipenienenre TEOpETUUECKUX BOIIPOCOB U MPAKTUYECKUX 33JaHUI M0 IK3aMEHALOHHBIM
OmieTaM HaxOJHUTCS B 3aKPBITOM JIJIsi OOYYArOIIMXCs JOCTyIe. Pa3paboTaHHBIN KOMILJIEKT OMJIETOB
(25-30 OwmeToB) HE BBICTABISACTCS B DIICKTPOHHYIO HH()OPMAIMOHHO-00PAa30BaTEIbHYIO CpENy
UpI'VIIC, a xpanurcs Ha kadenpe-pazpaboTurke (POHIOB OLIEHOYHBIX CPEACTB.



Ha sx3amene oOyuaromuiicst 6epetr Omier, JAJis MOATOTOBKMA OTBETa HA dK3aMEHAI[MOHHBIN

OmteT o0yvaronieMycst OTBOJUTCS BpeMs B mpenenax 45 MuHyT. B mporiecce oTBeTa 00ydaronierocs
Ha BOIIPOCHI M 3aJjaHus OMiIeTa, MpenoaBaTesib MOXKET 33/1aBaTh JIOMOJHUTEIBLHBIE BOTIPOCHI.

Kaxnpiii Bompoc/3aanue OwiieTa OILIEGHHWBACTCS 1O YETHIPeXOAJUTbHOM cHCTeMe, a jaliee
BBIYHCIIICTCSI CpelHee apu(PMETHYECKOE OIICHOK, IOJIYYCHHBIX 3a KaXIbli BOMPOC/3a/laHHE.
Cpennee apuMeTHUECKOE OLIEHOK OKPYTIISIETCS JI0 IEJIOTO IO IPABHIIaM OKPYTIICHHS

[Ipn mpoBeneHWH TPOMEKYTOUHOW aTTECTAlMd B (opMe KOMITbIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaHus GOpMHUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITyIaiiHBIM
obpazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aJaHUSAMHU OTKpBITOro TUIA U 50 % 3amanmnii
— 3aKPBITOTO THUIIA.

Oo0pasen 3K3aMeHAIIMOHHOT0 OuJieTa

s
— Al HREE JKx3aMeHAIIMOHHBIH Omitet Ne 1 YrBepiKaar:
o no aucuuniute «QOcHoBbl HMGPOBOH GpuabTpanumu u 3aBenyronmii kadeapoii
HPTYTIC BelBJIeT- AHAIN32) « » UpI'YIIC

20_-20__
y4eOHbIN rof

1. IIpeobpazoBanue Xaapa.

2. Z-npeoOpa3zoBanue. CoiicTBa Z-npeoOpazoBaHusl.

3. Ilokaxwure, kak c¢ nomompto JIIID HalTH anpuOpHO HEU3BECTHOE 3HAYCHHE YaCTOTHI
TapMOHHMYECKOTO CHTHaia myreM BeiOopa 3HaueHus N. Mcxomnbsie nannse: f = 1,1 kl['m, foq = 10
Kl m.

4. Cuntesuposarb aByxmnosocHbli HI® ¢ nentpanbsubiMu yactoramu 200 u 400 ' u yacrotamu
3anepxuBanus, orcroamiuMu Ha £ 100 I'u. Yacrora nuckpernsanuu 4000 ['1, 3aTyxanue B ojioce
3anepxuBanus > 40 ab.




