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ABSTRACT

Bachelor’s degree in: 11.03.02 «Infocommunication technology and
communication systemsy

Study profile: «Communication and radio-access systems»
Course title: The Theoretical Fundamentals of Communications
Variable part of Block 1, 7 credits

Instructor: Alexander Ju. Rodionov

At the beginning of the course a student should be able to:

e plan and perform a self-evaluation of self-guided work;

egeneralize the results of their activities and present it using modern
technologies;

e use different sources of information: books, articles, proceedings, state and
international standards, dictionaries, internet resources, etc.;

esearch, analyze, select, organize, convert, store and transmit necessary
information;

euse telecommunication technologies for communication with remote
interlocutors;

e WOrk in a groups and reach compromises;

Learning outcomes:
SPC-5 - ability to conduct work on managing traffic flows on the network.
Course description:

The contents of discipline covers the formation of students' ideas about the
properties of various useful signals and interference, the principles of their
mathematical description, the properties of physical systems that perform the role
of radio circuits, methods for analyzing signals in radio engineering circuits,
methods for controlling the main types of circuits and techniques for the synthesis
of radio circuits with specified properties.

Main course literature:

1. Klyuev L. L., Chernaya I. I. Theory of electric communication. - 2015.
http://znanium.com/bookread2.php?book=525236



2. Guzikowski V. I. Digital signal processing //Moscow: Solon-Press. -
2013. http://znanium.com/bookread2.php?book=883840

3. Pershin V. T. formation and generation of digital radio signals:
educational and  methodical manual. 2 h H 2. - 2016.
http://znanium.com/bookread2.php?book=405030

4. A. Y. Rodionov. Theory of electrical communication: teaching aid; far
Eastern state technical University. Vladivostok: publishing House of the far
Eastern technical University, 2007.
http://lib.dvfu.ru:8080/lib/item?id=chamo:384991&theme=FEFU (109 copies.)

Form of final control: exam, credit.



AHHOTaIMSA K padoyeil mporpaMmme TUCUMILIIMHBI
«TeopeTnueckne 0CHOBBI CBSI3ID)

«TeopeTrdueckue OCHOBBI  CBSI3M» BXOJUT B  BAapUATUBHYIO  YacTh
npodheCcCHOHAIBHBIX JTUCLUTUTAH HaIpaBJICHUS 00yueHusI 11.03.02
«MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUU U CUCTEMBI CBSA3W», MPoPuiib «CHUCcTeMbl
paguocBsizu U paauoaoctynay. OO0mias TPyIOE€MKOCTb OCBOCHHS JIMCUUILITUHBI
cocraBisieT 252/252 wdaca. Y4eOHBIM IUTAHOM MPEIYCMOTPEHBI JICKIIMOHHBIC
sanstus (54/20 gac.), npaktudeckue 3ausatus (72/24 gac.), nabopaTopHbie pabOThI
(36/0 uac.), camoctosiTenpHas pabora cryaeHta (63/195dac.), moaAroToBka K
sKk3aMeHy (27/9 gac.). JlaHHas TUCIUIUIMHA BXOJUT B BapUATHBHYIO YacTh OJIOKA
00s3aTeNbHBIX MTUCUUIUIMH. JucuuriuHa peanusyercs Ha 2 U 3 Kypcax B 4 u 5
CEMECTpax COOTBETCTBEHHO MJisi OYHOUM (hopmbl OOyueHUsI U Ha 2 U 3 Kypce s
3209HOU (POPMBI.

K wucxomueiM TpeOOBaHUSAM, HEOOXOIUMBIM JUISl WM3YUYEHUS JAUCIMILIAHBI
«TeopeTrdueckue OCHOBBI CBSI3W», OTHOCSTCS 3HAHWS, YMCHUS ¥ BHUIBI
NEeATeTLHOCTH, C(POPMUPOBAHHBIC B MPOIECCE M3YUCHHS MUCIHILIAH «VcTopus
oTpacian», «MareMmatnyeckuili aHanuszy», «JIluHeliHas anreOpa W aHaNUTHYECKas
reoMeTpus», « Pusnkay, « JNEKTPOHUKa» U « Teopus SNEKTPUUECKUX TENe.

3HaHUs, YMEHUS U HaBBIKHM, MpuoOpeTeHHbIe B Kypce «Teopernyeckue
OCHOBBI ~ CBSA3W» SIBISIFOTCS BAXXKHEWILIEM OCHOBOW JUISI HW3YyYEHHUsI BCEX
MOCJIEAYIONINX  PAJUOTEXHUUYECKUX  JUCIMIUIMH, B  YacCTHOCTH, KYypCOB
«PamnonpuémHubie yCTpOWCTBA CHCTEM pamuocBsizm» u «TemeBumeHue u
BUJICOTCXHHUKA.

Heab: u3ydeHHe CBONCTB pasHOOOPA3HBIX MOJIE3HBIX CUTHAJIOB M MOMEX, a
TaK)Xe TMPUHITUIIOB UX MAaTEeMAaTHYECKOTO OMUCAHUS, CBOMCTB (PU3NYECKHUX CHCTEM,
BBITIOJIHAIONINX ~ POJb  PAJMOTEXHMUYECKUX  IIeMel, METOJOB  aHajau3a
npeo0pa3oBaHull CUTHAJIOB B PAJAMOTEXHUYECKUX IIEMAX, CIIOCOOOB MOCTPOEHUS
OCHOBHBIX BHJIOB IIeNed W TNPUEMOB CHHTE3a PAJAMOTEXHUYECKUX MM C
3aJlTaHHBIMU CBOMCTBaMHU.

3agaum:

*3HAKOMCTBO C OCHOBHBIMH  XapakTEpUCTUKAMH W  TPUHIUTIAMHU
MaTEeMaTHYECKOTO ONHCAHWA CHTHAJIOB W TOMEX, a Takke MEeTOJ0M
npeoOpa3oBaHus CUTHAJIOB B PAAMOTEXHUYECKUX IIETISAX;

e[IPOBEJICHNE TNPAKTUYECKUX 3aHATHM U 71a00paToOpHbIX padOT [JIsd
3aKpeIIeHHs! MPOUIEHHOT0 MaTepHaa;

e /st ycnemHoro u3ydeHus JUCHMILTUHBI « TeopeTruueckue OCHOBBI CBSI3M»
y OOydaromuxcsi JOJDKHBI ObITh C(HOPMHUPOBAHBI CIEAYIOIINE MpPEIBAPUTEIbHBIC
KOMIIETEHIINH:

¢ OIIK-2: cmocoOHOCTh pemiaTh CTaHAApTHHIE 3a7a4d MPOQPECCHOHATBHON
NeSITEILHOCTH Ha OCHOBE MH(POPMALMOHHON M OMOIHorpaduueckoil KyJabTypsl C



NpUMEHEHUEM HH()POKOMMYHUKAIIMOHHBIX TEXHOJOTUH U C YYETOM OCHOBHBIX
TpeOOBaHM HHPOPMAITMOHHOM 0€30MMaCHOCTH;

¢ OIIK-4: uMeTh HAaBBIKM CAMOCTOSITEIBHOM padOThl Ha KOMIIBIOTEPE U B
KOMITBIOTEPHBIX CETSIX, OCYIIECTBISATH KOMIIBIOTEPHOE MOJAEIIMPOBAHUE YCTPOICTB,
CUCTEM U IPOLIECCOB C HMCMOJIb30BAHMEM YHHUBEPCAIBHBIX IMAKETOB MPHUKIAIHBIX
KOMIBIOTEPHBIX MPOTPAMM;

e[IK-16: TrOTOBHOCTP W3y4YaTh HAYYHO-TEXHUYECKYI0 HWH(MOpMAIHIO,
OTEUECTBEHHBIN U 3apyOEKHBIH OIBIT O TEMATUKE UCCIICIOBAaHUM;

eIIK-17: cmocoOHOCT, TPUMEHSTh COBPEMEHHBIE TEOPETUYECKUE U
HKCIIEPUMEHTAJIbHBIE METOJbl HCCIEAOBaHUS C IEJIbI0 CO3JaHHUS HOBBIX
MEPCIEKTUBHBIX CPEJICTB ANEKTPOCBI3U U HH(DOPMATHKU

B pesynpraTe M3yuyeHUS JAHHOM JUCHUIUIMHBI Yy  0OydYaroIuXcCs

dbopMupyroTCS  cheayronme MpodeCcCHOHAIbHBIE KOMIETEHIUH  (3JIEMEHTHI

KOMITIETCHITUH ).

Konx n popmysmpoBka Jtansbl GopMHUPOBAHUA KOMIIETEHINH
KOMIIETEeHIIUH

MIPUHIUIIBI pa0OTHI cuCTEM ITU(POBOI Mepenadn
MH(pOpPMAIIUU B CETAX AJIEKTPOCBSI3U, BKIIOYAs
cucremsl PDH u SDH;

MIPUHIUITBI OPTaHU3AIUKA CUCTEM MOHUTOPUHTA U
yIIpaBJICHUS TPAPUKOM;

MIPUHIUIIBI COCTABJICHUS YPABHEHUN TUHAMUKHI
pacripeeneHus BepOsSTHOCTEN ouepen U 3arpy3Ku
CEPBEPOB CHCTEM MAaCCOBOTO OOCTY>KUBAHUS
MapKOBCKOTO THIA;

MPUHIUITE KOMITBIOTEPHOTO MOJICTUPOBAHUS CUCTEM
MaccoBOTO OOCTY>KHBaHUS, YIIPABJICHUS TOTOKAMHU
Tpaduka B CETH CBSI3H

MMPOBOAWUTDL aHAJIN3 ITOTOKOB MEPCAABACMbBIX JAHHBIX C
OCJIBIO ONITUMHU3AIIUN HpOHYCKHOﬁ CHOCO6HOCTI/I;
TIK-5 — pemaTh 3aJa4r ONPCACICHUA BepOHTHOCTeﬁ
CTAlITMOHAPHOT'O pE)KUMa U COIMYTCTBYIOIINC
napaMeTpbl CUCTEMBI MaCCOBOT'O 06CJ'Iy>KI/IBaHI/I$I;
MNPpOBOAUTH KOMIIBIOTCPHYIO CUMYJISINNUIO CETH CUCTEM
MacCoOBOTI'O O6CJ'Iy>KI/IBaHI/I$I C pacueToOM Tpe6yeMLIX
XapaKTCPUCTHUK;

MMpOBOAUTDH paGOTLI 10 yIIpaBJICHUIO TIOTOKAMU B CCTU
CBsA3HU

YMCHHUEM IMPOBOANUTH UCCICAOBAHNA XapAKTCPUCTUK B
CCTAX Nepcaadn JaHHbIX, B TOM YHUCJIC C IPUMCHCHUEM
YHUBEPCAIBHBIE IAKETOB IIPOTPaMM KOMITBIOTEPHOI'O
MOJICITUPOBAHHS,;

OCHOBHBIMH ITOHATUAMHA U METOAAMU TCOPUHU
TeneTpaduka,

CIIOCOOHOCTHI0 00OCHOBBIBATh MPAaBUIBLHOCTD
BbIOpaHHOW MOJIENH, COMIOCTABJISS PE3yIbTaThl
SKCIICPUMCHTAJIBHBIX JAHHBIX U MOJTYYCHHBIX
penieHui;

CIIOCOOHOCTBIO MTPOBOAUTH PabOTHI MO YIPABICHUIO
IIOTOKaMHU B CE€THU CBA3U

I[JISI q)OpMI/IpOBaHI/IH BbINICYKAa3aHHBIX KOMH@TGHHI/Iﬁ B paMKaX IUCHUILIMHBI

3Haer

CIOCOOHOCTBIO

IPOBOJIUTH paboThl 0 | YMmeer

YIIPaBJICHUIO TOTOKAMHU
Tpaduka Ha ceTu

Bnaneer

((TeOpeTI/I‘-IeCKI/Ie OCHOBBI CBsA3W» IMPUMCHANOTCA CIICAYIOINNC MCTO/bL aKTUBHOTO/

MHTEPAKTUBHOTO OOyUeHUs: MPOOIeMHast JEKIUs, TUCKYCCHS, IEHOTAaTHBIN rpad.



|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pasnen |. OcHoBbl 00mIeil TeopuHM PaIMOTEXHHMYECKHUX CUTHAJIOB H
cnekTpoB (8/2 yaca)

Tema 1. Baeaenue B aucuumiudy. Kiaaccudpuxanuss U crnocoObl
npeacTaBjenns curuajon (2/0,5 yaca)

Ienu u 3agaun kypca. CBA3b ¢ APYTMMH AUCHMILIMHAMHM y4e€OHOro IjIaHa.
Knaccudukanus paguoTeXHHUECKUX CHUTHANOB. J[MHAMUYECKOoe NpeaCTaBICHUE
CUTHAJIOB: OCHOBHOW mnpuHIuMI, ¢yHkuus XeBucaiga, Qyaknus Jupaka.
['eomeTprdecKkre METOAbl B TEOPUU CUTHAJIOB. TeOpHst OPTOTOHAIBHBIX CUTHAJIOB.
OyHKIMM Y OJIIIa.

Tema 2. CnekTpajbHble npeacTaBiaeHust cHTHAIOB (4/1 vaca)

[lepnognueckue curHanbel. Paner @Dyppe. CnexkTpanbHble auarpaMMbl
curHasioB. lIpsmoe u oOpatHoe mnpeoOpaszoBanue @Dypbe U HX CBOICTBA.
CrnexTpanbHble TWIOTHOCTH curHaioB. [Ipeobpa3oBanue Jlarmaca u ero cBOiCTBa.

Tema 3. DHepreruyecKkue CHEKTPbl U NPUHUMIBI KOPPEJSLUOHHOIO
anaiu3a (2/0,5 yaca)

B3anmuas criekTpanbHas INIOTHOCTh CUTHAIOB. DHEPIETUYECKUM CIIEKTP.

Koppensaunonuelii  ananus3.  ABTokoppensiuoHHas  QyHkuus (AKD)
JNETEPMUHUPOBAHHBIX M JUCKpeTHBIX curHanoB. CurHanel (koasl) bapkepa.

B3aumokoppensunonHas (yHKIHS IBYX CUTHAJIOB.

Paznen |l. MoaynupoBanHbie curHaibl (8/4 yaca)

Tema 1. Curaasl ¢ aMILIMTYAHO# MoxyJsinueii (4/1 gac)

[TonsiTue u npeaHazHaueHue MOAYIAUMU. Poiab MOIymsAUMU B pagHOCBS3H.
[Mpunmun  ammutygHod  moxayisiuuu  (AM).  Cnektp  AM-curnana.
OnnoroHaneHast AM. Amruutyaaas maaunyisiinus (ASK). bainancaas AM (DSB-
SC). OanomnonocHas AM (SSB).

Tema 2. Curaaisl ¢ yriioBoi MmoxyJsiueii (2/1 gac)

Bunst yrnooit moaymsinuu. Ilpuanun wacrotoit (UM; FM) u ¢azosoi

mvonyisiiuu (OM; PM). JleBuanust $a3el ¥ aeBuaiust 4actorhl. CreKTpaabHOE



pa3IoKEHUE  MOAYJIMPOBAHHBIX  CHTHAJIOB.  YIJIOBasg  MOAYJSILUSA  TIpHU
HErapMOHUYECKOM MOAYJIMPYIOIIEM CHUTHAJIE.

Tema 3. CurHajpl ¢ BHYTPUMMIIYJIbCHOH 4YACTOTHOW MOAYyJsiHel
(1/1 gac)

[lonarre u npuHIMN JHUHEHHON 4YactoTHOW Moxyisiuu (JIUM). Chektp
JIUM curnana. [lonstue 6a3pl curHana. ABTOKoppessiuoHHas ¢yHkius JIUYM-
CUTHAJIA.

Tema 4. Curnasusl 1is crepeodonuu (1/1 yac)

[lonsiTve W npegHa3HayeHue MOJSIpHOM Moxayisuuu. Mcenonb3oBaHue

MOJIHECYIIEN YacTOThI. [Tn1oT-TOH.

Paznen 1. Curnajbl ¢ orpaHu4eHHBIM ciieKTpoM (5/2 yaca)

Tema 1. Hexkoropsle MaTeMaTHYeCKHE MOJEJIH CUTHAJIOB C
orpannyeHHbIM cnekTpoMm (1/0,5 gac)

[ToHsiTME CUTHAIa C OTPAaHUYEHHBIM CIIEKTPOM. M aeanbHblii HU3KOYaCTOTHBIN
curHasl. HMpaeaneHblii monocoBod curHai. OleHka IapaMeTpoB CHUTHAJIOB C
OTPaHUYEHHBIM CIIEKTPOM. OPTOrOHAJIBbHBIE CUTHAJIBI C OTPAHUYEHHBIM CIIEKTPOM.

Tema 2. Teopema Koreannunkona (2/1 yac.)

[loctpoenue  opTtoHOpMuUpOBaHHOro  0Oaszuca. Psg  KorenpHukoBa.
@opmynupoBka Teopembl KoTenpHHKOBA. AmNmapaTypHas peah3alys CUHTE3a
curHaia, npeacTtaBieHHoro psjaoMm  KorenbHukoBa.  OrleHka — OmIMOKH,
BO3HHUKAKOLIEH ITPU alllpOKCUManuu curuaina psajgoMm KorenpHnkoBa. PasMepHOCTh
MPOCTPAHCTBA CUTHAJIOB, OTPAHUYEHHBIX MO CIEKTPHI U MO JJIUTEIbHOCTH.

Tema 3. Y3konounocubie curaasnbl (2/0,5 vac.)

[TonaTre u MaTeMaTH4ecKasi MOJIEb Y3KOIMOJIOCHOTO curHaia. KoMiuiekcHoe
MIPE/ICTABIICHUE Y3KOMOJOCHBIX cUrHaioB. dusndeckas orudaroias, nojHas (asza
W MrHoBeHHas dacTtota. CBoiicTBa (¢usmyeckoir orudaromieit. CBs3b MEXAY

CIIEKTPaMH CUTHAJIA U €r0 KOMIUIEKCHOW OTHOAIOIIEH.

Paznen |V. Koppeasiuuonnas Teopus ciy4yaifHbIX npoueccoB (5/2 yaca)



Tema 1. BBegeHue B CTATHCTHYECKYI0 PagMOTeXHUKY. OCHOBBI TeOpHH
caydaitHbIX mpomeccos (2/0,5 uac.)

Crartuctuyeckas paIMoTeXHHUKa Kak Hayka. [loHsTHe ciyuyailHOro mpoiiecca.
AHcamOnmu peanuzanuii. [LIOTHOCTH BEPOSTHOCTH CIIyYalHBIX IPOLIECCOB.
MowmeHnTtanbpHble  (QYHKIUH CIOy4ailHBIX mpoieccoB. DyHKIUS KOPPENISALUU.
Cramnmonapssie ciiy4yaiiHble Tmporiecchl. CBOMCTBO 3progudHocTH. M3mepenue
XapaKTEepPUCTUK CIIy4allHBIX MpolieccoB. B3anMHas (QyHKIUS KOPPENSIHH JBYX
CilIy4ailHpIX —mpoueccoB. (CTalMOHAPHBIE TayCCOBBI CIIy4ailHble IPOLIECCHI.
MapkoBCKHE IPOLIECCHI.

Tema 2. CnexktpajibHble NPeICTABJCHHUS CTANUOHAPHBIX CIYYAHHBIX
npoueccos (1/0,5 gac.)

CrekTpajibHbIE IUIOTHOCTH pealu3alvii M HuX cBoicTBa. CnekrpanbHas
MJIOTHOCTh MOIIHOCTH CTAIlMOHAPHOTO ClIy4ailHOTO mpoiiecca (TeopemMa Bunepa—
XununHa). MaTepBan koppemsunn. I¢pheKTUBHAsA WUpUHa criekTpa. benbii nrym.

Tema 3. Maremaruueckue omepanMyd HaJX CJAYYaAHHBIMHM MPOLECCAMH
(1/0,5 gac)

BeposiTHOCTHas: TPaKTOBKAa CXOAMMOCTH M HeNpeprIBHOCTH. [Ipon3BoaHas ot
CIIy4allHOTO TIpolecca U €€ CHeKTpaldbHas IUIOTHOCTh MOIMHOCTH. MHTerpam ot
ciydailHoro mpoiecca. BpiOpockl ciywyailHbIX —mpoueccoB.  KBasuuacrora
CJIy4aiHOIO Mpoliecca.

Tema 4. Y3konosocHble ciaydaiinbie npoueccnl (1/0,5 4ac.)

OyHKIUSA KOppesiuun Y3KOITOJIOCHOTO CIIy4aitHOTO npolecca.
CrartucTryeckue CBOMCTBA COMNpsDKEHHOTO mnpouecca. CoBMECTHas IUIOTHOCTb
BEpPOSITHOCTU orubarome v HavaabHOM Qa3zpl. OaHOMepHas U JByMEpHas
IUIOTHOCTh BEpOSATHOCTH orubaromend. Orubaroniasi CyMMbl TapMOHHYECKOTO

CUIrHajia ¥ Y3KOIIOJIOCHOI'O IiyMa.

Paznen V. Bo3jaeiicTBHe NeTepMUHMPOBAHHBIX CUTHAJIOB HA JIMHEHHbIE
cTalHoOHapHbIe cucTeMbl (8/2 yaca)
Tema 1. ®dusnyeckume CHCTEMbI, HX MaTeMaTHYeCKHE MOJeIH U

xapakrepuctuku (2/0,5 gac.)



[TonssTME  JTUHEWHOWM  CTAUMOHAPHOW CUCTEMBI M €€  CBOMCTBA.
CocpenoToueHHbIE U paclpeleiEéHHble cUcCTeMbl. VIMIyNbCHAs XapaKTEepUCTHUKA
cucrembl. HWHrerpan [lroamens. Ilepexonmnas xapakrepuctuka. YacTOTHBIN
kodpdunmeHT nepenaun. AmmuuTyaHo-dyactoTHas (AUYX) um  dazouacTtoTHas
(PUX) xapakrepuctuku. Y cinoBus pusudeckoit peanuzyemoctu. Kpurtepwmii [1amm—
Bunepa.

Tema 2. JInneiinple nuHaMHAYecKue cucrembl (2/0,5 4ac.)

[lonarne JuHEHHONW  AUHAMHYECKOM  cucTtembl. OnucaHuWe  CHCTEM
mudepeHnanbHBIMU YPAaBHEHUSIMU. Y CTOWYUBOCTh TMHAMUYECKUX CUCTEM.

Tema 3. ChnekTpajJbHBIA MeETOJ AaHAJW3a CHUTHAJIOB B JIHHEHHBIX
cTalHOHAPHBIX cucTemax (2/0,5 4ac.)

BrluncieHre MMITyJIbCHBIX XapaKTEPUCTUK. BhIuncIeHne CUTHAIA HA BBIXOJE
cuctembl. Jluddepenuupytomye u wuHTErpupyromue uenud. ['eomerpuyeckas
WHTEpIIpeTalnus npolecca npeoOpa3oBaHus CUTHANA B IMHEWMHOU cucTeMeE.

Tema 4. OneparopHblii MeTOJ AaHAJM3a CHUTHAJIOB B JIMHEHHBIX
cTalHOHAPHBIX cucTemax (2/0,5 gac.)

Pemenue nuddepeHnnanibHpIX ypaBHEHHN oniepaTtopHbIM MeToioM. [ToHsTre
W cBoiMcTBa nepenatouyHoil ¢yHkuuu. Popmyna oOpamieHus. [Ipumepst

HaXO0XXACHUS CUTHAJIOB OIICPATOPHBIM MCTOJOM.

Paszgen VI. Bo3ageiicTBue ciay4yalHBIX CHUTHAJOB Ha JIMHEWHbIE
CTallMOHAPHBIE cucTeMbl (2/2 yaca)

Tema 1. CnekrpajbHblii METOJA aHAJN3a BO3JA€MCTBHUS CUTHAJIOB Ha
JHHeiliHbIe cTannonapHbie nenu (1/1 gac.)

CpenHee 3HAUY€HWE BBIXOAHOTO cHUTHala. @OYHKUHUS KOppEIsUUU U
CIIEKTpajibHasl MJIOTHOCTh MOIIHOCTH CIy4YaWHOTO CUTHAJIa HA BBIXOJIE€ CUCTEMBI.
[IpoxoxaeHue ciiydalHbIX CUTHAJIOB B LIMPOKUM CIEKTPOM 4Y€pE3 Y3KOIIOJOCHBIE
uenu. [llymoBas nosoca.

Tema 2. UcTOYHHUKHM (PIYKTYAIHOHHBIX IIYMOB B PaaAMOTEXHHYECKUX

ycrpoiictBax (1/1 yac.)



TennoBbie mymsl pe3uctopoB. Popmyna HarikBucra. Ilymbl npué€mHBIX
auteHH. Jlpo6ooit mym. dopmyna Illortku. Kosddunuent mryma

YETBIPEXIIOIIOCHUKA.

Pazgen VII. DiemeHTbl TeopuMHM CHHTE3a JIMHEHHBIX YACTOTHBIX
¢punbTpos (7/2 yaca)

Tema 1. AHajauTH4YecKHe CBOMCTBA BXOAHOI0 CONPOTHBJICHUS
nmaccuBHOrO AByxnoJjrocHuka (1/0,5 gac)

Pacnionoxxenue Hylen u moyirocoB. TeopemMa O 4uClE€ HYJIEH U IIOIIOCOB.
CBsi3b MEXAYy BEIIECTBEHHOM M MHUMOM YacTbIO BXOJHOTO COMNPOTHUBIICHUS.
BxoaHoe conpoTUBIeHUE PEaKTUBHBIX JIBYXITOTIOCHUKOB.

Tema 2. CHHTE3 NaCCMBHBIX ABYXNOJHOCHUKOB (1/0,5 yac)

OcHoBHast wuzaes cuHTe3a. CHHTE3 PEAKTUBHBIX  JBYXIOJIIOCHUKOB.
JByxnomocauk docrepa. JIByxnomocHuk Kayspa.

Tema 3. YUacToTHBIE XapaKTePUCTHKH YeThIpéxmoawcunkos (1/0,5 yvac.)

Matpuunoe onucanue. IlepemaTouHass QyHKUIUS YETHIPEXIIOTIOCHUKA.
Pacnonoxxenne Hysnel W momarocoB mepemarouHor  (yskimu. Koadduiment
nepeaayu MOIITHOCTH. Oranbl CUHTE3a YaCTOTHO-U30UpATEIbHBIX
YETBIPEXIIOIIOCHUKOB.

Tema 4. ®uabTpbl HUKHEX YyacToT (2/0,25 wyac.)

[lonsitue Quubrpa HwkHHX yactoT (PHY). MakcumanbHO-IIIOCKAS
(barrepBopra) anmpokcumariusi. [lepenarounas ¢pynkius ¢unstpa barTepBopra.
UYeonimenckas annpokcumarius. [lepenarounas ¢pynknus guibrpa YeOsimena.

Tema 5. Peasmmzanus ¢puabtpos (2/0,25 gac.)

[TonsiTue CTpyKTypHOrO CHHTE3a (UIBTPOB. 3BEHbA 1-TO M 2-TO TOPSIKOB.
Peanuzauuss ¢unabtpoB BepxHux uyactor (PBY). Peanuzamusi mosiocOBBIX
¢unbsTpoB (I1D).

Pa3aen VIII. AkTuBHbBIE Henu ¢ 00paTHOIi ¢BsA3bIO (4/2 yaca)

Tema 1. Ilepenarounasi (QyHKHUS JHHEHHOW CHCTEMBI ¢ OOpaTHOM

ces3pio (1/0,5 gac.)



ITonsiTue nenum c 0oOpaTHOM CBsI3bI0. BBIBOA OCHOBHOTO COOTHOLIEHMS.
OTpunarenbHas U MOJIOKWUTEIbHAas ~ oOpatHas  cBaA3b.  Crabuinmzanus
kodpdunuenta ycuneHus. [lomaBneHme mnapasuTHBIX CHUTHaiIOB. Koppekius
YaCTOTHOM XapaKTEPUCTUKH.

Tema 2. YcToiiunBOCTD Lieneii ¢ oopaTHoii cBsa3bio (1/0,5 4ac)

[TocTanoBka 3amaun. AnreOpandyecKuil KpUTEpPHl YCTOMUMBOCTH (KpUTEPUI
Payca—I'ypBumna). 'eomeTprueckue Kpurepuu yCTOMIMBOCTH.

Tema 3. AktuBnble RC-puabTpsi (2/1 4ac.)

[TonsiTe akTHUBHOrO 35IeMEHTa. OINEpalOHHBIN YCHUIUTENb. Y CTOWYUBOCTh
CUCTEM C ONEpaluMOHHbIMU  ycuiuTensMu. AxtuBHble RC-QunbTppl ¢
OJTHOTIETIICBOM 0OpaTHOW CBs3bl0. AKTHBHBIE RC-QUIBTpHl € ABYXIETIEBON

obpatHoii cBsa3bto. CuHTe3 akTuBHOro ®HY 2-ro nmopska.

Paszpnen |X. JluckperHblie cUrHajbl M NPUHIMNBI HUGPOBOH puabTPaUA
(7/2 uaca)

Tema 1. Moaenu auckpeTnnix curaajon (1/0,25 gac)

JuckpeTu3npyromasi mociaeaoBaTeIbHOCTh. MOIyIMpOBaHHBIE UMITYJIbCHbBIC
oCaeA0BaTENbHOCTH. CHeKTpabHas IUIOTHOCTh MOIYJWPOBAHHOW WMITYJIbCHOM
MOCJIEA0BATEIBHOCTH. BoccranoBnenue HEIPEPBIBHOTO CUTHaJIa ()
MOJIyJIMPOBAHHON UMITYJIbCHOM IOCIIEI0BATEIBHOCTH.

Tema 2. Juckperusamnusi nepuoaudeckux curuajon (1/0,25 gac.)

Huckpernoe npeobpazoBanne Dypoe (HAIID). BoccTtaHoBneHne ncxoIHOTO
curnana o JIId. O6parnoe AIID. I'eomerpuueckas tpakToBka IID. beicTpoe
npeodpazoBanue Oypre (bBIID).

Tema 3. Teopusi z-npeodpazoanus (1/0,25 vac)

Onpenenenue z-npeoOpa3oBaHMsl M €ro CBOWCTBA. Z-TIpeoOpa3zoBaHUE
HEMpPEPbIBHBIX  (PYHKUUH. Oo6parHoe Z-ripeoOpa3oBaHue. Csa3p ¢
npeoOpazoBanusamu Jlamnaca u Oypwe

Tema 4. lludposnie puabTpsel (1/0,25 4vac)

[Mpunuun nudpoBoit 00paboTku curHanoB. KBaHTOBaHHWE CHUTHAJIOB B

uppoBeIX PrIbTpax. AIropuT™M JuHEHHOU HUbpoBo QribTpanuu. YacToTHBIN



kodpdunmreHT nepenaun nuudpoporo ¢unasTpa. CucremHas QyHkus UGPOBOTroO
bunpTpa.

Tema 5. Peanu3anusi aaropurmoB uudposoii puastpanuu (1/0,5 yac.)

TpancBepcasibuble  nuppoBble  QuIbTpel. MMmnoynabcHas ©  YacTOTHAs
xapaktepuctuku  mudpooro  ¢umstpa. PexkypcuBupie L®. Kpurtepun
YCTOMYMBOCTHU PEKYPCUBHBIX L[D.

Tema 6. CunTe3 TuHeHBIX HUGPOBLIX puiabTpos (2/0,5 yac.)

MeTton ~ MHBapUMaHTHBIX  HUMITYJIbCHBIX  XapakTepucTuk. CpaBHEHHE
TPaHCBEPCAIBbHBIX M peKypcuBHBIX L[[®P. MeTon HMHBapHAaHTHBIX YaCTOTHBIX
XapakTepucTuk. buinHeliHoe mpeoOpa3oBanue. CBs3b MeEXAY YaCTOTHBIMHU
NEPEMEHHBIMU AHAJIOrOBOr0 M LU(poBOro ¢uiabTpa. BnusHue KBaHTOBaHUSA

curHaia Ha padoty uudponoro ¢unsrpa. LLlymbr kBaHTOBaHMS.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTHU KYPCA

IpakTyeckue 3ansarus (72/24 gac.)

3ansTue 1. Cnoco0bl npeacraBjienus curuajion (2/1 gac.)
1. Metoapl 3amucy  AHAIMTUYECKUX BBIPAKCHUN W MaTEMaTUUYECKUX
MOJICJIEW CUTHAJIOB
2. [Torck TMHAMUYECKUX MPEICTABICHUI CUTHAIOB
3. Brruncnenue 3HEpruu CUTHAJIOB

4. HaxoxJIeHUE CKAIIPHOTO MPOU3BEICHUS CUTHAJIOB

3ansitue 2. CnekTpajbHble MpeacTaBaeHust curHaiaoB (2/1 gac.)
1. lIpencrapienue curHanoB psigamu Oypbe
2. Haxo1eHre CreKTpaabHOM MIOTHOCTH CUTHAJIOB

3. IIpeobpazopanue Jlamnaca HEKOTOPHIX CUTHAJIOB

3ansaTue 3. JHepreTu4yecKne CHEKTPbl U NMPUHLIMIIBI KOPPeJISILMOHHOIO

anaiu3a (2/1 gac)



1. HaxoxxzieHue M NOCTPOECHHE HHEPreTUUECKUX CIEKTPOB HEKOTOPBIX
CUTHAJIOB

2. Haxoxnenue aBTokoppemsinuoHHBIX — (yHKuuid (AK®D) Bumeo- wu
PaguONMITYJIECOB

3. uckpetrnyto AK® nocnenoBaTebHOCTH UMITYJIbCOB

4. UccnenoBath curHaiiel bapkepa

5. Haiitu B3aumokoppemsiinonnyto (BK®) ¢yHkuuio 18yx CUrHaioB

3ansiTue 4. CUrHAJIbI ¢ aMILIMTYAHOH Moyasiuueii (4/1 gac.)
1. ITocTpoeHue BeKTOpHBIX AuarpaMm AM-curHanos
2. OneHka 9mcia BeUIaTeIbHBIX KaHAJIOB B 33/IaHHBIX JHAla30HaX 4YacToT
IIPU AMIUIATYAHOW MOIYJISILIANA
3. [locTpoenune criekTpanbHbIX AHarpaMm AM-CUTHAIIOB
4. Ilouck Qopmynbl 1 pacuéta Kod(ppuuueHTta MOIYJIALHH IO
OCLIJIJIOTpaMMe MOJYJIMPOBAHHOIO CUTHAJIA

5. Pemienne npoyux 3aaa4 00 aMIUIMTYJHON MOTYJIALIMH

3ansiTue 5. CUTHAJBI C YIJI0BOi Moayasinueii (2/1 yac.)
1. Haxoxienne BeJIMYMHBI MTHOBEHHOM YaCTOTHI 3aJJaHHBIX CUTHAJIOB
2. Haxoxnenue ciektpoB UM- u ®M-curnanos

3. Haxoxnenne nesuanmu ¢azsl @M-curHaaos

3ansaTne 6. CUrHagibl ¢ JUHEHHONW YaCTOTHOM MOAYJSIUE U CHUTHAJbI

s crepeodonnu (2/1 vac.)

1. Haxoxnenue yactotel JIUM-curnana

2. Haxoxnenue 6a3pr JIYM-curuana

3. Briuucnenue sneprun JIMM-umnynbcos

4. HaxoXJIeHMEe YacTOThl MOJHECYIIEW TMOJSPHO MOAYJIUPOBAHHOIO
KOJICOaHMS

5. HaxoxieHHe 4YacTOT BCEX CHEKTPAJbHBIX COCTaBIISIIONIMX MOJISIPHO

MOAYJIIMPOBAHHOTO KOJICOaHMS



3ansiTue 7. CurHaiasl ¢ orpaHuYeHHbIM cniekTpoM. Psax KoreabHukosa
(2/1 gac)
1. [IpeacTaBieHre CUTHAJIOB C OTPAHUYEHHBIM CIEKTPOM B BHUJE CYMMBbI
UJI€aJTbHBIX HU3KOYACTOTHBIX CUTHAJIOB
2. OmnpesienieHre MUHAMATBHBIX BPEMEHHBIX MHTEPBAIOB MEXIY OTCUETAMU
HEKOTOPOT'0 CUTHaJA, HEOOXOAUMBIX JJI1 HEUCKaXKEHHOTO BOCIIPOU3BEICHUS.
3. Haxoxenre HOpMBI CUTHAJIA C OTPaHUYEHHBIM CIIEKTPOM

4. PaznoskeHue CUTHAJIOB B pana KortenpHuKOBA

3ansaTue 8. Y3komosaocHble curHajbl. KomiuiekcHass ormdaromas (2/1
yac.)
1. [TonydyeHne BBIPAKEHUN KOMIUIEKCHBIX OTHOAOIIUX JJIs  3aJaHHBIX
CUTHAJIOB
2. Haxoxxnienue cuH(]a3HbIX U KBaIpaTypPHBIX aMIUIATY/I CUTHAJa
3. HaxoxxneHrne MUHUMAJIbHOTO W MAaKCHUMAIBHOIO 3HAYEHWI MIHOBEHHOM

yactotbl OBbII-curaana

3ansiTue 9. BBeleHHe B CTATHCTHYECKYIO paguoTexHuky (2/1 gac.)
1. Pemenue mpocTedux 3aa4 Ha BEPOSITHOCTD
2. [Toctpoenne rpadukoB GpyHKINN pacrpeaencHus
3. HaxoxaeHne MOMEHTOB CITy4aiHbIX BETUYUH

4. HaxoJ1IeHue TJIOTHOCTH BEPOSTHOCTH

ansitue 10. @yHKIUS KOPPEJAIUH H CIEKTP MOITHOCTH (2/1 vac.)
1. HaxoxaeHnue QyHKIMI KOPPENSILMKI CIIyYaiHBIX TPOLECCOB
2. PaccMoTpeHue 3proinyeckux U HEProAMYECKUX MpoLeCCOB

3. Haxoxmenne crekTpa MOITHOCTH CITyYalHBIX MPOIIECCOB

3ansrue 11. Y3konosocHble ciay4yaiinbie mpoueccs! (2/1 gac.)



1. HaxoxzeHue BEpOSATHOCTH MPEBBILIEHUS] CIy4yallHbIM  IPOLIECCOM
ONPEACIEHHBIX 3HAYCHUN

2. Haxoxnenne (QyHKIUH KOpPPENSLMU  OruOaromed  y3KOMOJIOCHOTO
CJIy4aitHOTro mpolecca

3. Haxoxaenune 3HaueHWI TUCHEPCHU M CPEAHHMX 3HAYCHHM HANpPSLKEHUS

CIIy4alHBIX IIPOLIECCOB

3ansatue 12. Ilepenaroynast (yHKUMS M 4YacTOTHbIH KoO3(PuumeHT
nepenaun nenu (4/1 gac.)
1. HaxoxneHnue nepenatoyHon (PyHKIUU 3aJaHHBIX Lienei
2. HaxoxeHre 4acToTHOTO KodduIlMeHTa nepeayu 3aJaHHbIX LeTnel
3. HaxoxaeHue koopuHaT HyJIel U MOJIKOCOB MEPEAATOUHON (PYHKIUH
4. PaccMOTpeHHE BOIPOCOB  (DU3UYECKUNA PEANTM3yeMOCTH YacTOTHO-

M30UPATENIbHBIX 1ETIEH

3anstue 13. UMnyabcHas u nepexoaHas xapakrepuctuku (4/1 yac.)
1. HaxoxaeHne ¥ TOCTPOCHHE TPaPUKOB HMITYJIBCHBIX XapaKTEPUCTUK
3aJaHHBIX IIeTIEN
2. HaxoxJieHHEe ~ WMIYJIbCHOH  XapakTePUCTHKH W3 YaCTOTHOTO
ko3 dunreHTa nepeaavn
3. Haxoxxnenne u TOCTpoeHHE TpadUKOB IMEPEXOJHBIX XapaKTEPUCTUK

3aJIaHHBIX IIenen

3ansitue 14. Unterpan qrwamens. [IpeoopazoBanue Jlanaaca (2/1 gac.)

1. HaxoxeHne CUTHAJIOB Ha BBIXOJIE 3aJaHHBIX YAaCTOTHO-W30MpATETHHBIX
[ETIeH MO W3BECTHBIM UMITYJIbCHBIM XapaKTEPUCTUKAM

2. HaxoxnaeHue MepexXOAHBbIX XapaKTepUCTHK Ieled Mpu  MOMOIIU

npeodpazoBanus Jlammaca

3anaTrue 15. CnekTp MOIHOCTH M (PYHKIUS KOPpeJsiUMU CIy4aiiHOro

CHI'HAJIA HA BBIXO/Ie JIMHeiiHoMH cucTembl (2/1 yac.)



1. Haxoxaenue (QyHKIMI KOppensuuu CaydyalHbIX MPOIECCOB Ha BBIXOJIE
JIMHEUHBIX 1Ienen

2. HaxoxnieHre B3sSTMMOKOPPESIIMOHHON (DYHKITUH CIIy9alHBIX TPOIECCOB
B JINHEWHOW CUCTEME

3. Pacuért nryMoBBIX TIOJIOC IMHEWHBIX IIETICH

3ansitue 16. UcToYHNKH IIyMa B paanoTeXHHYecKux mensx (2/1 gac.)
1. Haxoxaenue 3¢ (peKTUBHBIX 3HAYCHUIN HANPSDKCHHS IITYMOBBIX CHTHAJIOB
Ha BBIXOJIE YCTPOMCTB
2. Pacuér 1po6oBOro 1 TEIJIOBOTO MIyMa B IEMIX

3. HaxoxaeHnue qucrnepcuu myMoB B yCTPOMCTBax

3ansTue 17. CHHTE3 NacCCUBHBIX ABYXIOJKCHUKOB (2/1 yac.)
1. CunHTe3 NBYXIOIIOCHUKOB IO 3aIaHHBIM BXOJHBIM CONPOTUBIICHUSIM
2. CuHTe3 aByXxnojitocHuKoB Kayapa

3. Cunre3 nByxmnomocHuKoB DocTepa

3anstue 18. Cunre3 puiabTpoB HIKHUX YacTOT (4/1 vac.)

1. Haxoxnenue mnepepaTtouHod (¢yHKIMM (QuibTpa 1O  3aJaHHOMY
kod(dpuIeHTy nepeaadu MOITHOCTH

2. AHalmM3 TIPOXOXKIICHWSI CUTHAJIOB dYepe3 (WIBTPhl ¢ W3BECTHBIMH
napameTpamu

3. Haxoxxnenne mepemarouHoit ¢ynkuuu ¢GuiasTpoB barTepBopra u
YeoObleBa

4. HaxoxaeHne KOOpAWHAT HyJed M TMoarocoB (uabTpoB YeOwimeBa u

barrepBopra

3ansTue 19. llenu 1 cucreMsbl ¢ 00paTHO¥ cBs3bIo (2/1 yac.)
1. Haxoxnenue nepenaToyHbiX PyHKIUA aKTUBHBIX (PHIIHTPOB

2. Pemenue 3a1a4 npo CUCTEMBI C OOPATHOM CBSI3bIO



3ansiTue 20. YCcTOHYNBOCTD 1eNei ¢ 00paTHOii cBa3bI0 (2/1 yac.)
1. UccnenoBanue 1iemnei ¢ 00paTHOM CBS3BIO HA YCTOMYHUBOCTD
2. OmnpeseneHne KpUTHIECKUX 3HAYCHUIA KOd(DPUITMeHTa yCUIIeHUS
3. UccnenoBanre 3aBUCMMOCTH YCTOMYUBOCTH CUCTEMBI OT Ko3(dduiireHTa

YCUJICHUS

3ansitue 21. Cunre3 akTHUBHBIX GuiabTpos (4/0,5 yac.)
1. CpaBHEHHME aKTUBHBIX U MMACCUBHBIX (QUIBTPOB
2. [Toctpoenue akTuBHBIX RC-(OUnsTpoB ¢ ogHOMIETIEBOM 00paTHOM CBS3bIO

3. Cunre3 aktuBHOro ®HY 2-r0 mopsiaka

3ansaTne 22. Choekrpbl JIMCKPETHBIX CHTHAI0B. JluckperHoe
npeodpa3oBanue @ypne (4/0,5 uac.)
1. Beruucnenue CHEKTPaIbHOU IJIOTHOCTH MMITYJIbCHBIX
[IOCIIEI0OBATEIBHOCTEN
2. Pacuér mepuwoma  OUCKpETH3AllM, COOTBETCTBYIOIIETO  TEOpEMeE
KorenpHukoBa
3. Beruncnenue xoagdummenton 11D HEKOTOPOTO TUCKPETHOTO CUTHAIA

4. BoccTaHOBJICHUE aHAJIOTOBOIO CUTHAJIA 10 Koddpduuuentam 11D

3ansitue 23. Teopusi z-nmpeodpa3zoBanusi. JluckperHasi céprka (4/0,5
qyac.)
1. Ilonyuyenue z-npeoOpa3zoBaHUs TUCKPETHBIX CUTHAJIOB
2. Haxoxx/ieHne OOIIMX YJIEHOB TMOCJIEIOBATEIbHOCTH MO 3aJaHHBIM Z-
peoOpa3oBaHUSIM
3. HaxoxkneHne MMCKPETHBIX CUTHAJIOB 10 33JIaHHBIM Z-TIPe00pa3oBaHUsIM

4. HaxoxaeHue CBEPTKU AUCKPETHBIX CUTHAJIOB

3ansatue 24. JluneiiHple cranmumoHapHble nudposble ¢GuabTpbl (4/0,5

qyac.)



1. HaxoxaeHue cucTeMHOM (YHKIMH, HMIYJbCHOM XapaKTEpPUCTUKU U
4acTOTHOTO K03 dullMeHTa nepeaadu nudpoBoro GuibTpa no 3aJaHHOMY 3aKOHY
BBIXOJIHOU IMOCIEN0BATEIBHOCTH

2. Beruncienue wuMnyibcHOM Xapaktepuctuku I[d mo ero cucremuoit
byHKIAHA

3. HaxoxeHne BeMMUYMHBI I1ara KBAHTOBAHUS, & TAaK)KE Pacu€T JUCTIEPCHH
IIyMOB KBaHTOBAHMS

4. Peanuzanus nudpoBoro GpuiabTpa Mo 3aJaHHOW CUCTEMHON (QYHKIUH

3ansitue 25. BplaeeHue MOJ€3HOT0 CHTHAJA C NMOMOUIbIO JIMHEHHOIO
yacToTHOro puiabTpa (2/0,5 4ac.)
1. HaxoxaeHne COOTHOIICHUS! CUTHAJ/IITYM Ha BX0J1€ puiIbTpa
2. HaxokieHre COOTHOIIICHUSI CUTHAI/TITYM Ha BBIXO1€ (PrutbTpa
3. UccnenoBanue BIUSHUSA 9acTOTHOTO Ko3(dduimenta nepegaun GuibTpa

Ha OTHOIIECHUE CUTHAJI/IITyM

3ansaTue 26. OnTuManbHas JJuHelHass GUIbTPANUS CUTHAJIOB U3BECTHOM
¢opmsl (2/0,5 gac.)
1. UccnenoBanue corjiacoBaHHBIX (PUIHTPOB
2. [IpoxoxkaeHre CcyMMbI CUTHAJIA U IITyMa Yepe3 COrjacoBaHHBIN (GUILTP

3. CornacoBaHHbIN (GUIBTP KaK KOPPETIATOP

3ansitue 27. Peaqm3anus corjiacoBaHHbIX GpuiabTpos (2/0,5 ugac.)
1. AHanu3 corslacoBaHHOTO (GHUIIBTPA JIJIS IPSIMOYTOJILHOTO BUICOMMITYJTECA
2. Amanu3  corjacoBaHHOro  GuibTpa  JJI8  IMAaYKd  OJMHAKOBBIX
BHJICOMMITYJIECOB
3. Ananuza COTJIACOBAHHOTO bunpTpa JUISt PSIMOYTOJILHOTO
pPaOUMITYJThCa
4. Ananu3 corjacoBaHHOTO GUIbTpa JUIs CUTHAIOB bapkepa

5. Ananu3 cornacoBanHoro punetpa s JIYM-ummynbca



3ansatue 28. CpaBHeHHEe TOMEXOYCTOWYHMBOCTH PAAUOCHUCTEM €

AMILUIMTYIHOI ¥ YyacToTHOMH Moxyasinueit (2/0,5 4gac.)

1. AHa)IN3 aMIUTUTYJHOTO JIETEKTOpa B PEKUME CUIIBHOTO CUTHAJa

2. PaccmoTpenue noporoBoro a¢dexra npu 1eTeKTUPOBAHUU

3. Paccmotpenue MPUYUHBI BBICOKOU MMOMEXOYCTOMYNBOCTH
HIMPOKONOJIIOCHBIX UM-cructem

4. AHanUTHYECKOE PACCMOTPEHHE IMOMEXOycToMunBocTH cucteM ¢ YM-
CUTHaJIaMu

5. AHaAJINU3 4aCcTOTHOI'O ACTCKTOpPA B PpCKUMC CUIIBHOT'O CUT'HAJIA

JlaGopaTopHbie padoTsl (36 yac.)

Jlabopatopuass padora Ne 1. HcciaenoBanue  CHEeKTPaJbHBIX
XapaKTepPUCTHK HMITYJIbCHBIX CHTHAJIOB (6 Jac.)
1. [TonGop ¥ M3yyeHHe TEOPETUUECKOTO Marepuana (B T.4. JEKIIMOHHOTO) IO

TeMe JabopaTopHOIl paboTHI.

2. [locranoBka 3amad, ompejelieHHe MOpsAAKa MPOBEACHUS 1ab0paTOPHOMA
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOH YacTu JabopaTOpHOil paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPadUKOB.

4. @opMynMpOBKa  OMHCATEIBHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHO pabOTHI: clladya KPaTKOM TEOpUM IO TeMe PadoThI,
OOBSICHEHHE DKCIIEPUMEHTAIBHBIX PE3yJIbTAaTOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

JlaGopaTopuasi pa6ora Ne 2. AMmuiuTyaHas moayiasiuus (6 uac.)
1. [ToxGop u U3ydeHHE TEOPETUIECKOTO MaTeprasia (B T.4. JICKITMOHHOTO) 110

TeMe JIabopaTOpHOU PabOTHI.
2. [locraHoBKa 3amay, OmpeleieHHE MOpsIKa MPOBeNeHUs JIabopaTOpHOI
paboThl, BHIMOJIHEHUE 3aJaHUN TPAKTUYECKON YacTH 1aO0paTOPHOIN pabOTHI.

3. O6paboTka pe3yIbTaTOB HKCIEPUMEHTA, TIOCTPOCHHUE TPpaPUKOB.



4. ®opMynUpOBKa OMHUCATENBHONM dYacTH, (QOPMYIMPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopaTopHO# pabOTHI: caada KpaTKOH TEOPHH MO TeMe paboThI,
OOBSICHEHHE IKCIEPUMEHTAIBHBIX PE3YJIbTATOB, UX BO3MOYKHOTO PACXOXICHUS C

TEOPHUEN.

JlaGopaTopuas padora Ne 3. YacroTrHas moxyasinus (6 gac.)
1. IToa6op u u3ydeHue TEOPETHUECKOro Marepuana (B T.4. JEKIMOHHOTO) 10

TeMe JabopaTopHOIl paboTHI.

2. [locraHoBKa 3ajay, ONpeAesieHUE NOopsAAKa IMPOBENCHHUS J1ab0opaTOPHOM
paboThl, BHIMOIHEHHUE 3aJaHUI IPAKTUYECKOMN YacTh Jab0paTOpHOIl paboTHI.

3. O0paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOEHHUE TPadUKOB.

4. @opMylIMpOBKAa  OMHCATEIBLHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa 1a00paTopHOl pabOTHI: cAadya KpaTKOM TEOpUHU IO TeMe padoThI,
OOBSICHEHHE IKCIEPUMEHTAJIBHBIX PE3yJIbTAaTOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

Jlabopatopnass  padora Ne 4. KoppeasiuuonHaa  pyHkuus.
Koppeasimnonublii npuem (6 yac.)
1. IToxGop ¥ uU3ydeHUe TEOPETUUYECKOTO MaTepuasa (B T.4. JIEKIIMOHHOIO) IO

TeMe J1abopaTopHOIl pabOTHI.

2. [locranoBka 3amad, ompejeleHHuE MOpsAAKa MPOBEACHUS 1ab0paTOPHOMA
paboThI, BHITTOTHEHHE 3aJaHUI IPAKTUIECKOM YacTu JabopaTOpHOM pabOoTHI.

3. O6paboTka pe3yIbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPaPUKOB.

4, opmMyaMpoBKa  OMHUCATEIILHONM  4acTH, (OpPMyJIHpPOBKA  BBHIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpUM IO TeMe PaboThI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, HX BO3MOXHOTO PACXOXKICHUS C

TEOPUEH.



JlaGoparopuass padora Ne 5. Anajoro-uumdposoe mnpeodpa3oBaHme
curaaJos. (6 gac.)
1. IToa6op 1 U3y4eHne TeoOpeTUIECKOro MaTepuana (B T.4. JEKIIMOHHOTO) I10

TeMe JIabopaTOpHOU PabOTHI.

2. [locranoBka 3a/1a4, onpe/eieHue opsiaKa MpoBeACHHsI TabopaTopHOi
paloThl, BRIMOJIHEHNE 3aJaHII MPAKTUYECKON YacTH TabopaTopHOi pabOTHI.

3. O6paboTka pe3yJbTaTOB IKCIIEPUMEHTA, TTIOCTPOCHHE TPaPUKOB.

4. ®opMyIHMpOBKa OMUCATENBHOM YacTH, POpPMYITHPOBKA BEIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa 1abopaTOpHON pabOTHI: cAaYa KpaTKol TEOpUH IO TeME paboTHl,
OO0BSICHEHHE SKCIIEPUMEHTAIILHBIX PE3YyIbTaTOB, UX BO3MOKHOTO PACXOXKICHHS C

TEOpHUEH.

Jlaboparopuass padora Ne 6. Ludposas ¢Puabrpanusa. LHudposoi
uHTerparop u nuddepenuupywmuii puabTp (6 yac.)
1. ITonOop ¥ M3ydeHUe TEOPETUIECKOro MaTepuana (B T.4. JEKIMOHHOI0) 1O

TeMe JabopaTopHOIl pabOoTHI.

2. IlocraHoBKa 3aaay, ompeAesieHuEe NOopsAKa MPOBEICHUS J1abopaTOPHOU
paboThI, BHIMOIHEHUE 3aJaHUI MPAKTUYECKON YacTu J1abopaTopHOl paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHE TPaduKOB.

4. @opMynMpOBKa  OMHCATEIBHOW  YacTH, (OPMYIUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOil pabOTHI: clladya KpaTKOW TEOPUU IO TeMe padoTHI,
OOBSICHEHHE DKCIIEPUMEHTAIBHBIX PE3yJIbTAaTOB, UX BO3MOYKHOTO PACXOXICHUS C

TEOpHUEH.

1. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOATEJBHOU PABOTHI OBYYAIOLIINXCA

Y4ebHO-MeTOAMUECKOe oOecrieueHne CaMOCTOSTEIILHON paboTHhI
00y4YaroIuXxcs Mo JUCHUIUTHHE « TeopeTHYecKre OCHOBBI CBS3M» MPEJICTABICHO B
[Mpunoxenuun 1 ¥ BKIIFOYAET B ceOsL:

TUIaH-TPa(UK BBIMOJHEHHS CAMOCTOSATEIILHOW PabOThI MO TUCIUILIUHE, B TOM
YHCJIe TPUMEPHBIC HOPMbI BDEMEHHU Ha BBITIOJHEHHUE 110 KOKIOMY 3a/1aHUIO;
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MCTOJUYCCKHC PCKOMCHIAINH 110 UX BBIIIOJIHCHHIO,

TpeOOBaHHS K

npCaCTaBJICHUIO

CaMOCTOATENbHON pabOTHI;

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

U OpOpMIIEHUIO

pE3yNbTATOB

IV. KOHTPOJb JOCTUKEHUS HEJEN KYPCA

No | Koutponupyembie Koapl 1 sTamnst OneHOYHbIE CpEeACTBA
n/n pasiciibl dbopmupoBaHus TEKYIUHA KOHTPOJIb MIPOMEXKYTOUHA
JTUCIUTUTAHBI KOMITETSHITHIA aTTecranus
OcHoBBI 00TIICH S JlaGopartopHnas pabota T1P-8 Toprdoro
TEOpUU (HP-G)
PaAMOTEXHUYECKUX a6 6
1 CUTHAJIOB U [1K-5 ymeeT a OpaI;%HZ})I pabota | r1p_g [Toptdonuo
CIIEKTPOB ot z
BJIAJEET a Opaz?gfz})l pabotd [TP-8 IToptdonuo
J1ab 0
3HAeT abop azogfg’)‘ pabotd | rp_g [Moprdommo
Moy THpOBaHHBIE ] JlaGoparopHnas pabota P-8 I
2 CHUTHAJIBI TTK=5 yueet (TTP-6) opréouio
aee JlaGoparopHas pabota T1P-8 Toprdoro
BII T - Thom
s (I1P-6) P
CHUIHAJIL C 3HAeT YO-4 luckyccus [TP-8 IToptdonuo
3 OTrpaHUYEHHBIM IK-5 yMeeT YO-4 Tuckyccus I1P-8 ITopTdoano
CIICKTpOM BJIAJICET YO-4 Quckyccus [1P-8 IToptdommo
JIab 0
et | JaBopmopuan b0t | yp g oo
KoppensumonHas eer | JlaGoparopHas pa6oTa
4 | teopus ciaydaidHeix | IIK-5 ™ P (HI;’- 6) P [1P-8 TToptdommo
MIPOLIECCOB Tk 5
N L T —
Bo3snelictBue 3HAET YO-4 quckyccus [TP-8 IToptdonuo
ACTCPMHUHUPOBAHH yMeeT YO-4 quckyccus [TP-8 IToptdonno
5 bIX CUTHAJIOB Ha K-5
JINHENHBIE
CTAIMOHAPHBIE BJIAJIEET YO-4 Quckyccus ITP-8 TToptdommo
CHUCTEMBI
Bo3snelictBue 3HAET YO-4 quckyccus [TP-8 IToptdonuo
CITyJaHHBIX ymeer YO-4 Tuckyccus [1P-8 ITopTdonno
5 CUTHAJIOB Ha K-5
JINHENHBIE
CTAIMOHAPHBIE BJIAJIEET YO-4 Quckyccus ITP-8 TToptdommo
CHCTEMBI
IMP-5 K
7 OneMeHTbI Teﬁ’p 1u [1K-5 3HAET ypeopad I1P-8 TToptdommo
CHHTE3a JIMHEWHBIX pabora




IMP-5 K
YaCTOTHBIX yMeer 5 KypcoBas TTP-8 TToptdoro
bWIBTPOB pabota
IMP-5 K
BJIaJICET ypeorad ITP-8 IToptdommo
pabora
3HAET YO-4 Muckyccus ITP-8 IToptdomumo
AKTHBHBEC Heme - mres yMeeT YO-4 uckyccus ITP-8 TToptdommo
00paTHOM CBS3BIO
BJIAJICET YO-4 luckyccus ITP-8 TToptdommo
IMP-5 K
3HAET ypeosa ITP-8 IToptdomuo
I[I/ICerTHBIe pa60Ta
CUTHAJIbI U
[1P-5 KypcoBas
9 TPUHIUITBL [1K-5 yMeeT a6}(,)ia ITP-8 Iloptdonuo
udposoit P ;)K
unpTparmn BIIAJICET > Bypeosad I1P-8 TToptdommo
pabora

Tumnossie KOHTPOJIBHBIC 3a/laHUA, MCTOAUYICCKUC MATCPHUAJIbI, OIIPCACIIATONINC
npoucaypbel OLCHHUBAHHA 3HaHI/II>’I, YMGHI/Iﬁ U HAaBBIKOB H (I/IJII/I) OIIbITa
ACATCIIBHOCTHU, a TaKXXC KPUTCPHHU M I10KA3aTCIIH, H€06XOI[I/IMBIC JJIA OLCHKH
3H3HPII>1, HAaBBIKOB OTaIllbl

YMEHUH, U XapakTepusyrllue

OCBOCHUA

(bopmHpoBaHUA
KOMIIETEHIIM B MpOILECCe

npenctanieHsl B [Ipunoxxenun 2.

0o0pa30oBaTeNpbHONl  MPOTrpaMMBlI,

V. CIIMCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JuTEparypa

1. Kmoes JI. JI., Yepnas W. W. Teopus snekrpuueckoir cpsizu. — 2015.
http://znanium.com/bookread2.php?book=525236

2. INam3ukoBckuit B. U. [udposas o6padotka curnanos //M.: Conon-Ilpecc. —
2013. http://znanium.com/bookread2.php?book=883840

3. [Tepmma B. T. ®opmupoBaHHe W TEHEPUPOBAHHE CHUTHAJIOB IU(POBOIA
pamuocBsi3u:  ydeOHo-meToauueckoe rmocoome. B 2 u. U, 2. — 2016.
http://znanium.com/bookread2.php?book=405030

4, A.IO. PomuonoB. Teopusi 3JIEKTPUYECKOW CBS3U: Y4e€OHO-METOIUYECKOE

nocobue; JambHEBOCTOUHBIN TOCYIapCTBEHHBIH TEXHUUYECKUNW YHUBEPCUTET.

BrnaguBoctok: M3n-Bo [lanpHeBOCTOUHOTO TexHWYecKoro yHuBepcurteta, 2007.

http://lib.dvfu.ru:8080/lib/item?id=chamo:384991&theme=FEFU (109 3k3.)



http://znanium.com/bookread2.php?book=525236
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http://znanium.com/bookread2.php?book=405030
http://lib.dvfu.ru:8080/lib/item?id=chamo:384991&theme=FEFU

JlonoiHUTE IbHAS JIUTEepaTypa

1. Cepruenko A.b. ludposas o6padotka curnanos. 2 — uza. — CII06.: [Tutep,
2005. http://lib.dvfu.ru:8080/lib/item?id=chamo:394572&theme=FEFU (26 3k3.)

2. Mutpodanos .C. Teopus s3MeKTpUUYECKON CBSI3U: METOIUYECKUE YKa3aHUS
K BBITIOJIHEHUIO JTabopaTtopHbix padot N1-9. - CII6.: 'VAIIL 2004. - 63 c. ®opmar
— DJVU. http://window.edu.ru/resource/837/44837/files/Mitrofanov.pdf

3. benonenos M.B. Metonb!l mpoekTupoBanms Iu(POBLIX PHIBTPOB: YueOHOE
nocobue. - Bomrorpax: M3g-so Boal'V, 2004. - 60 c. ®opmar — DJIVU.
http://window.edu.ru/resource/871/25871/files/volsu455.pdf

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH
«HHTEepHET»

1. I'padmueckwmii kanpkyasTop Desmos https://www.desmos.com/calculator

2. Hayunas 6ubnmotexa JIBOVY https://www.dvfu.ru/library/

3. «eLIBRARY.RU Hayunas AIEKTPOHHAs oubnmoTeka
http://elibrary.ru/defaultx.asp

4, <MHTYUT» Hammonanbehblii OTKPBITHIN YHUBEPCUTET

http://www.intuit.ru/studies/courses/3688/930/lecture/16466

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U POrPaMMHOI0 o0ecreYeHnst
[IporpamMMHOe oOecrnieueHue, MAOCTYNHOE CTYAEHTaM JUJIsl  BBIIOJIHEHUS

3aJIaHus TIO TUCITUILIIMHE, a TAKXKe JIJIE OPTaHU3allui CaMOCTOSITEIbHOM pabOTHI:

MecTo pacnoJioskeHust
KOMINBIOTEPHOIl TEXHMKH, HA
KOTOPOM YCTAHOBJICHO IlepeyeHb MporpaMMHOro odecrneyeHus
NMporpaMMHoe odecrevyenne,
KOJIMYECTBO Pa00YnX MecT

— Microsoft Office Professional Plus 2016 — oducHblii naker,
BKJIIOUAIONINA  MporpaMMHOE o0ecrmedeHue st  paboTel ¢
pa3IMYHBIMU TUTIAMU JJOKYMEHTOB;
— 7Zip 9.20 - cBOOOAHBIN (aMIOBBI apXUBATOP C BBICOKO
35 CTENEHBIO CKATHS JIaHHBIX;
Kae/pel IICKTPOHHKH 1 — ABBYY FineReader 11 - mnporpamma mjisi ONTHYECKOTO
CPECTB CBS3H,

Ayn. E727 pacro3HaBaHUs] CHMBOJIOB;
— Elcut 6.3 Student - nporpamma 1 pOBeICHHS UHKCHEPHOTO
aHanmM3a W JIByMEPHOTO MOJCIUPOBAHHUS METOIOM KOHEYHBIX
anemenToB (MKD);
— Adobe Acrobat XI Pro — maker mporpamMM JUis CO3JaHHs H

KomnerorepHsIii kiacc



http://lib.dvfu.ru:8080/lib/item?id=chamo:394572&theme=FEFU
https://www.desmos.com/calculator
https://www.dvfu.ru/library/
http://elibrary.ru/defaultx.asp
http://www.intuit.ru/studies/courses/3688/930/lecture/16466

MPOCMOTpA MEKTPOHHBIX MybOaukanuii B popmate PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHas CHCTEMa aBTOMAaTH3WPOBAaHHOTO INPOCKTHPOBAHUS U
YepueHUs;

— MATLAB R2016a - mnakeT MNOpHKIAgHBIX IPOTpaMM IS
pelieHus 3aay TEXHUYECKUX BBIYMCICHUN U OJHOUMEHHBIN SI3BIK
[IPOTPaMMUPOBAHHUS, HCIIOIb3YEMBIIl B 9TOM IIAKETE

VI. METOANYECKHUE YKA3ZAHUA
ITO OCBOEHHMIO JUCHUITJIMHBI

Jns  wW3ydeHus  OUCUHUIUIMHBI  «TeopeTHyecKkne  OCHOBBI  CBSI3U»
oOydaroniemMycst  MpeJiaraloTcsl  JEKIMOHHBIE, MPAaKTUYECKHe 3aHsATUS U
7a0opaTtopHblil  mpakTUKyM. OOs3aTeNbHBIM  DJIEMEHTOM  SIBIISIETCS  TakKKe
camocToaTenbHas pabora. M3 o00mwmx yueOHBIX dYacoB 252 4YacoB Ha
CaMOCTOATENbHYI0 paldoTy cTyldeHTa. B paMkax dacoB, BBIJIECJIEHHBIX Ha
CaMOCTOSITETIbHYIO pabOoTy, CTYACHT JOJDKEH MPOU3BOJUTHh TMOJTOTOBKY K
PEUTHHTOBBIM U 3a4YE€THBIM MPOBEPKaM, a TAKXKE H3y4aTb TEMbI, OTBEICHHBIC
IIPENoAAaBaTelIeM Ha  CaMOCTOATENbHOE u3ydeHue. [loMumo  pa3nmyHbIX
METOJMYECKUX YKa3aHUM M CHHCKAa PEKOMEHAYEeMOW JIUTEepaTypbl OOy4aroIIuiics
JOJDKEH O00CYXJaTh BO3HHUKAIOIIME Y HEro BOMPOCHI HAa KOHCYJIBTAIMSIX,
Ha3HA4YaeMBbIX MPETI01aBaTEIIEM.

JICIMIUINHY PEKOMEHyeTCsl U3ydarh Mo IJIaHy 3aHsATUd. OOydaromuics
JIOJDKEH CBOEBPEMEHHO BBINOJHATh 3aJaHUs, BBIJAHHBIE HAa NPAKTUYECKUX
3aHSTUAX, TEKYIHE Ja00paTOpHbIE PaOOTHI U 3aMIMIIATE UX BO BPEMS 3aHATUN WU
Ha KOHCYJIbTallNH.

[Ipy moAroToBKEe K JEKIUSM OOYy4YaroNIUMHCA HU3ydaeT IUIaH JIEKIIMOHHOTO
Marepuasna, PEKOMEHIOBAHHYIO U JONOJHUTEIBHYIO JTUTEPATYPY.

B pamkax paboTbl mpemycMOTpeHa KypcoBas paboTa Ha MPEAJIOKEHHYIO
MIPENOAABATEIIEM TEMY.

Kaxnmas maGoparopHas pabora paccunTaHa Ha HECKOJBKO ayJUTOPHBIX
gacoB. [Ipu 3amure kaxaoil mabopaTopHOl pabOTHI MpernojaBatesib 3aaaéT
CTYAEHTY KOHTPOJIbHBIE BOIIPOCHL.

JIJIsi TIONTOTOBKM K TPAKTUYECKUM 3aHSATUSM W JIA0OPATOPHBIM padoTam

Tpe6yeTc;1 HN3Yy4YCHHUC JICKIIMOHHOI'O MaTrc€pualla U CaMOCTOATCIbHAsd pa60Ta C



MPEIJIOKEHHON  JINTEPATYPOU.

Jlnst  BeIMOJHEHUS JabOpaTopHBIX paboT U

IIOATOTOBKH HX K CAAa4YC BO3MOKHO HCIIOJIB30BATh B KAa4YCCTBC BCIIOMOTaTEJIbHOM

JUTEpaTyphbl METOIMYECKUE YKA3aHHs 110 BRIMOTHEHUIO TaOOPaTOPHBIX paldoT.

K 9K3aMCHY 06}7‘13}01111/11\/'1051 JOJDKCH OTUYHUTATBCA IIO0 BCCM IIPAKTHUYCCKUM U

J'Ia60paTOpHI)IM 3aHATHUAM. TCMBI, pPaCCMOTPCHHBIC Ha JICKIHMOHHBIX 3aHATHAX, HO

HE OTpaK€HHBIE B JaOOPATOPHBIX paboTax 3aKpPEeIUISIOTCS 00yUJaOUMCS BO BpeMs

CaMOCTOSITCJIBHOM pa60TI)I.

[Ipu moATOTOBKE K 3K3aMEHY HEOOXOIMMO MOBTOPUTH YUEOHBIH MaTepua,

HCIIOJIB3Ys KOHCIICKT HGKHHﬁ, OCHOBHYIO M AOIIOJJHUTCIIBHYIO JIMTCPATYypPy, IIPHU

HCO6XOIIHMOCTI/I ImoccaTb KOHCYJIbTalluH.

VII.
JUCHUATIIMHBI

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE

HaumenoBaHve 000py10BaHHBIX YIEOHBIX KAOMHETOB, OOBEKTOB ISl TIPOBEACHUS
MPAKTUYECKUX 3aHATHI C IEPEUHEM OCHOBHOI'O 000Dy 10BAHUS

Anpec
(MecTononoXeHNE)
Y4eOHBIX
KaOHHETOB,
O0OBEKTOB IS
MPOBE/ICHHS
HPAKTHYECKHX
3aHATHH, 00BEKTOB
¢busryeckoi
KyJbTYPBI U CLIOpTA
(c ykazaHnem
HOMepa
TIOMEIIECHHST)

JlaGoparopust unppoBO MEKTPOHUKU U CXEMOTEXHUKH Kadeaprl DIEKTPOHUKH U
cpeacts cBsi3u UnxkenepHoi mikonsl E 729:

Momno0iok Lenovo C306G-i34164G500UDK (1 mir), AkycTudeckas cucTrema
Extron SI 3CT LP (3 mr), Bpesnoit mntepdeiic TLS TAM 201 Standart 11,
nokymeHnt-kamepaAvervision CP355AF, XXK-manens 477 LG MA4716CCBA,
MaTpuuHbli kKommyTatop Extron DXP 44 DVI PRO, mukpodoHHas NeTiH4yHas
panuocucTeMa Sennheiser EW 122 G3, MYJIbTHMEIUHHBIT
npoekrtop Mitsubishi EW330U, pacuupenue IS KOHTpOJIIepa
ynpasienus Extron IPL T CR48, cereBas Bumeokamepa Multipix MP-HD718,
croiika Meraumueckas s JKK-mucrmmes, ycmmmrens MomrHOCTH EXtron XPA
2001-100V, ycunurens-pacupenenutens DVI curnama Extron DVI DAZ2,
mudposBoit aymauomnporieccop Extron DMP 44 LC, »skpaH NpOEKIMOHHBIH
ScreenLine Trim White Ice

JlabopaTopusi COBPEMEHHBIX TEXHOJIOTHH OECIPOBOIAHOM
DIIEKTPOHUKH U CPENCTB CBsI3u MHxKeHepHOH mKobl E727:
Mono6ok Lenovo C306G-i34164G500UDK (11 mr), AKycTHUecKast cucTeMa
Extron SI 3CT LP (3 ), Bpe3noii uatepderic TLS TAM 201 Standart 111,
nokymeHt-kamepaAvervision CP355AF, XXK-nianens 47°° LG M4716CCBA,
MaTpu4HbIi kommyTatop Extron DXP 44 DVI PRO, mukpodoHHas NeTIUYHAs
pamuocuctema Sennheiser EW 122 G3, MynbTHMeAUAHBINA

CBA3M  Kadenpbl

r. BmaguBocTOK, 0.
Pycckuii, . Asike
1.10, kopryc E,
ayn. E 727, E 427,
E 729, E 725




npoekrtop Mitsubishi EW330U, pacmupenue 11 KoHTposuiepa

ynpasienus Extron IPL T CR48, cereBas Bumeokamepa Multipix MP-HD718,
crolika Mmetaimnaeckas s JKK-nucrutes, yeunurens MorHocTr Extron XPA
2001-100V, ycunurens-pacnpeaenurens DVI curnana Extron DVI DA2,
udposoii aymuomnporeccop Extron DMP 44 LC, skpaH npoeKIIUOHHBIN
ScreenLine Trim White Ice

Jlaboparopusi nHHOKOMMYHHKAIIMOHHBIX CHCTEM CB3H KadeApsl DINEKTPOHUKH H
cpenct cBsa3u mkeHnepHo mKkoisl E 725:

MynbsTumenuiiHas (pe3eHTalnoHHas1) cucteMa. Akyctudyeckas cuctema Extron Sl
3CT LP (3 wrt), Bpesnoit uarepdeiic TLS TAM 201 Standart 111, noxyment-kamepa
Avervision CP355AF, matpuunbiii kommyrtatop Extron DXP 44 DVI PRO,
MHUKpO(OHHAas ~ TMeTinu4yHas  paguocucrema  Sennheiser EW 122 G3,
MynbTEMeUiHBIN poekTop Mitsubishi EW330U, pacmupenune mist koHTpoIuiepa
ynpasienus Extron IPL T CR48, cereBas Bumeokamepa Multipix MP-HD718,
yeunurtenb MmomHocta Extron XPA 2001-100V, ycunurens-pacnpenenutens DV
curnana Extron DVI DA2, mudposoii aymuomnporneccop Extron DMP 44 LC, skpan
npoekiorueiid ScreenLine Trim White Ice 316x500 cMm, 16:10 ¢ aaekTpuvecKuM
MIPUBOIOM, KperieHne HacTeHHo-TtotooyHoe Elpro Large Electrol Projecta
Kommetotepsl B cOope (MOHUTOD, MBI, KIIABUATYpa) § MIT.

Jlextmonnas aynuropus E427:

MynbsTuMenuitHas (Ipe3eHTaluonHas) cucteMa. Akyctuueckas cucrema Extron SI
3CT LP (3 mr), Bpe3noit uarepdeiic TLS TAM 201 Standart 111, nokymeHT-kamepa
Avervision CP355AF, marpuunsiii kommyTtatop Extron DXP 44 DVI PRO,
MUKpoQOHHas neTanyHas paguocucrema Sennheiser EW 122 G3,
MyJIbTUMEIUAHBIN TIpoekTop Mitsubishi EW330U, paciupenue A KOHTpouiepa
ynpasnenus Extron IPL T CR48, cereBas Buneokamepa Multipix MP-HD718,
ycunutenb MomrHocTH Extron XPA 2001-100V, ycunurens-pactupeaenutens DVI
curnana Extron DVI DA2, mudposoii aynronpomneccop Extron DMP 44 LC, skpan
npoeknonHbIi ScreenLine Trim White Ice 316x500 cm, 16:10 ¢ anexTpuueckum
IIPUBOJIOM, KperuieHne HacteHHo-1totosiouHoe Elpro Large Electrol Projecta

B nensx obecrnieueHus cnenuagbHbIX YCIOBUN 00yY€HUsS WHBAIUIOB U JIMIL C
OTrpaHMYEHHBIMUA BO3MOXHOCTSIMU 370poBbs B JIBDY Bce 31aHua 000py0BaHBI
naHjaycamu, JU(pTaMHM, TOJbEMHHMKaMH, CHEIUAJIM3UPOBAHHBIMU  MECTaMH,
OCHAILICHHBIMU ~ TyaJIETHBIMU  KOMHAaTamH, TaOJWykKamMu  HWH(OPMAIMOHHO-

HABUTAIMOHHOM IMOJIEPKKH.




[Tpunoxenue 1

MHWHHCTEPCTBO OBPA30BAHMA U HAYKU POCCHUIICKON ®EJEPALIMU
DenepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00Pa30BaTENbHOE YUPEXKICHHE BBICILIETO
PodeCCHOHATTLHOTO 00pa30BaHUs
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOSATEIbHON PadoThl O JMCUMILINHE

Ne | TaTa/cpokm Bun camocrositesqibHoit | Ilpumepubie dopMa KOHTPOJIS
BBINOJTHEHH S padoThI HOPMBI BpeMeHHU
n/n
HA BBINOJIHEHHE
1 5,10 u 15 nenenu 3akperieHue 15/95 IIpoBepka
ceMecTpa/Kypca | JEKIMOHHOTO MaTepuasa KOHCIIEKTOB
B Teuenue [ToaroroBka OT4ETOB 1O
2 5 48/100 3ammuTa oTyera
cemMecTpa/kypca | jJabopaTOpHBIM paboTam
DK3aMeH/3auér,
B Teuenue IToaroroBka x
. 27/13 MpEACTABICHUE
cemecTpa/Kypca IK3aMeHYy/3auéTy
noptdoamno

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB

YcmenHoe OCBOCHHE MHWCIMIUIMHBI OCHOBBIBACTCS HA CHCTEMATHYCCKOM
MOBCEIHEBHON paboTe oOywaromerocsa. CaMocTosTeNbHas paboTa Mpenoiaraet
paboTy ¢ JuTepaTypoil, HOPMATHUBHBIMH JOKYMEHTaMH, WHTEPHET-pEeCcypcami,
MPEMIOKCHHBIMA — TIPEToJaBaTeyieM, a TakXke TIOCCHIEHUE KOHCYJIbTAIUH,
MPOBOJUMBIX TIpenojiaBarenieM. CucreMaTusaliysi MmaTepuaia MOXKET MPOBOAUTHCS
B BHUJIC KOHCIIEKTOB, TAOJIMYHOM BapHaHTE U APYTHUMHU CIIOCOOaMH, YIOOHBIMHU IS
oOyyJaroierocs.

MeToanyeckue yKa3zaHusl K HAMUCAHUIO KOHCIIEKTA
KoncnekT MokeT ObITh BBITIOTHEH B ITEYaTHON WMJIM ITHChbMEHHOH hopMme.

1. OcHoBHbIE TpeOOBaHUS K KOHCIIEKTY:

2. Tema u3yyaemMoro Marepuarna,

3. 3anmuch OCHOBHBIX MOHSATUHN, ONIPEIeTICHUH, 3aKOHOMEPHOCTEH, PopMyI, U
T.1.,

4. 3axyro4eHue 1o NpoWIEHHOMY MaTepuaiy,

5. CMCOK UCIOJIb30BaHHBIX HCTOYHHUKOB.

KoHCneKkThl AOMONHAIOTCS MaTepHallaMi, MOJYyYEHHBIMU MHpU HpopadoTKe

JIOTIOJTHUTEIIbHOM JTUTEPATYPHI.

MeToanuecKkue yKa3aHus K BbINOJHEHUIO J1a00paTOPHO padoThl
JlabopaTopHass pabota — BHJA Yy4eOHOTO 3aHSATHs, HaIpPaBIEHHBIM Ha

yriayOleHne U 3aKpervieHHe TEOpPETHYECKUX 3HAHUW U MPUOOpEeTeHHe




MPaKTUYECKUX HaABBIKOB. JlabopaTopHble pabOThl SBIAIOTCS HEOThEMIIEMOMN
YacThIO U3YUYEHUS JUCIHUIUINHBI « TeopeTndeckre OCHOBBI CBSI3N.

Jlitst kaxxmoit mabopaTopHOi pabOThI pa3paboTaHbl METOUYECKUC YKa3aHUS,
B KOTOPBIX MPUBEIECHBI: 1IeJb padOThl, COJAEpKaHue pabOThl, BOMPOCHl K 3alllUTE
pa®oThl, BapuaHTHI 33JaHUN, METOIUYECKUE YKA3aHUS U KOHTPOJIbHBIE BOIMPOCHL.
Bce maGopatopHbie paOOTBl MOCBAILICHBI MOJAETUPOBAHUIO TMPOIECCOB B
nporpamme MATLAB.

B konme xkaxmoilt mabopaTOpHOW pabOThI, BBIMOJTHCHHOE 3a/JaHHC
MPEABABISIETCS IO TPEOOBAHUIO MIPEMNOIaBaTelis JIJIs 3aluThl. B mpoliecce 3ammThbl
IpeaiaraeTcsi OTBETUTh HA KOHTPOJIbHBIE BOIIPOCHI.

TpebdoBanus K npeacTABICHHIO H 0()OPMIIEHHIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI

Pe3ynbpTaThl caMOCTOATENBHOM padOThl OTPAXkKAIOTCA B MUCbMEHHBIX padoTax
(oTuerax 1mo J1abopaTOPHBIM paboTam).

K npencraBnenuto u opopMIIEHHIO OTYETOB IO J1AOOPATOPHBIM paboTam

MPEABSABISIOTCS CIAEAYIONINE TPEOOBAHUS.

CrtpykTypa oT4eTa 1o J1abopatopHoil padbote

Otyersl 1o aa0OpPaTOpHBIM paboTaM NPEICTABIAIOTCS B 3JIEKTPOHHOU
dbopme, MOATOTOBJICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B penaktope MS Word.

Otuert 1o paboTte A0JKEH ObITh 0000IIAIOIINM JOKYMEHTOM, BKIIIOYATh BCIO
WH(OPMAITUIO TIO BBHITOJTHEHHUIO 33JJaHUi, B TOM YHCJIC TTOCTPOCHHBIE TUarpaMMBbl,
TaONHIBI, TPUIOKEHUS, CIUCOK JIUTEPaTyphl W/WIU PaCUEThl, COIMPOBOXKIAS
HEOOXOJMMBIMH TOSCHCHUSIMU M WILTIOCTPALUSIMH B BHJIC CXEM, IKPaHHBIX (popm
(«CKpUHIIOTOBY) U T.1.

CTpyKTypHO OTYeT 10 jabopaTopHO padoTe, KaK TEKCTOBBIM JOKYMEHT,
COCTOUT U3 CICAYIOIINX YaCTEH:

TuTynpHBIN TUCT — 00si3aTenbHAs KOMIIOHEHTA OTYE€Ta, MepBas CTPaHUIIA
otuera, opopMIISIETCS 10 MPUHSITOM IS JTaOOPaTOPHBIX PadoT hopMe (TUTYIbHBIN
JUCT OTYeTa JOJHKEH pa3MeniaThCsi He OTAeNbHO, a B oOmeM (aiine, Tme

MPE/ICTABIIEH TEKCT OTYETA);



WcxonHble naHHbIE K BBINOJHEHUIO 33JlaHUM — o0s3aTebHasi KOMIOHEHTa
OTYeTa, HAYMHAETCS C HOBOW CTpaHMIIbl, COJAEpAaT yKa3aHHE BapHUaHTa, TEMY,
11aH paboTHI U T.11.);

OcHoOBHasi 4yacTh — MaTepuajbl BBITIOJHEHUS 3aJaHUM, pa30uBaeTcs 10
pyOpHKam, COOTBETCTBYIOLIUX 3aJaHUSIM Pa0OThI, C HEPAPXUUECKON CTPYKTYPOIU:
paszernbl — MOApa3Aebl — MyHKTHI — HOAMYHKTHI U T.1.

PexomenmyeTcss B OCHOBHOM YacTH OTYETa 3arojoBKU pyOpuK (moapyOpuk)
JnaBaTh, HCXond U3 (QOPMYITUPOBOK 3alaHui, B (¢GopMe OTIIaroJibHbIX
CYLIECTBUTEIbHBIX;

BoeiBoibl — 00si3aTeNibHAs KOMIIOHEHTa OTYETa, COAEPKUT oOoOuiaromue
BBIBOJIBI 1O paboTe (KakWe 3a/adil pelIeHbl, OlEHKa Pe3yJbTaTOB, YTO OCBOCHO
IIPU BBIMOJIHEHUU paOOTHI);

Crucok nuTepaTypsl — o0O0si3aTelnbHAass KOMIIOHEHTa OT4YeTa, C HOBOM
CTPAHUIIBI, COJCPKUT CIHUCOK HMCTOYHUKOB, HCIOJIH30BAHHBIX IMPH BHIOJHECHUH
pa®oThl, BKJIIOYAsl AJIGKTPOHHbIE MCTOYHUKH (CHMCOK HYMEpPOBAaHHbBIM, B
COOTBETCTBHH C MPaBUIIAMU ONMCaHusl Onbauorpadun);

[Tpunoxkenuss — HeoOs3aTeNIbHAsE KOMIIOHEHTA OTYETa, C HOBOM CTpaHUIIbI,
COJICPKUT JOTMOJIHUTENIbHBIE MaTepraibl K OCHOBHOM YacTH OTYeTa. 3/1eCh MOTYT
HaXOAWThCS, HAmNpuUMeEp, CIpPaBOYHBIC JAaHHBIE IO HCIOJB3YEMBIM MpPHOOpaM,
3JIeMEHTaM, MaTepuanaMm. [IpuiaoxeHuss MOryT NPUBOAMUTHCS C IIEJIbIO YIIPOCTUTH
CBEPKY DKCIIEPUMEHTAIBHO IMOJYYCHHBIX PE3yJbTaTOB CO CIPABOYHBIMHU HIIU C

LCJIBIO CPaBHCHHUA.

Odopmienue otyera 1o 1adbopaTopHO padboTe

JlaGoparopHass paboTa OTHOCHTCS K KaTerOpPHH «IHChbMEHHAs padoTay,
odopmitsieTcst 110 paBuiaM 0hOpMIIEHUS MUCbMEHHBIX PaboT cTyaeHTamu J[BOY.

HeoOxoaumo oOpaTuTh BHUMaHUE Ha CJICAYIONINE aCIeKThI B 0(DOPMIICHHH
OTYETOB PadOT:

Ha0Op TEKCTa;

CTPYKTYypHUpPOBaHUE paOOTHI;



obopmIICHHME 3arojOBKOB BCE€X BHAOB (pyOpHUK-MOApYyOpPHK-TTYHKTOB-
MOJIYHKTOB, PUCYHKOB, TaOJIUII, IPUIIOKEHUH );

odopMIIeHUE TIEPEUNCTICHUH (CTTUCKOB ¢ HyMEpalue Wiii MapKUPOBKOH );

odopmIIeHUE TAOIHII;

odopmiienne wocTpanuii (rpaduxu, pucyHkH, ¢otorpaduu, CXEMbl,
«CKPHUHILIOTBD?);

Habop 1 ohopMIICHHE MaTeMaTUYECKUX BRIpXKEHHH ((popmyi);

oopmiieHHE CHHCKOB JHUTEepaTypsl (OuOnHorpaduyecKkux OMHCAHUN) H

CCBIJIOK Ha NCTOYHHUKH, HUTHUPOBAHU].

Ha6op Tekcra

HaGop Tekcra ocymiecTBIsIETCS Ha KOMIIBIOTEPE, B COOTBETCTBHH CO
CJIEIYIOIIUMU TPEOOBAHUSIMHU:

reyatb — Ha OJJHOM cTOpoHe JucTa Oenoit Oymaru gopmara A4 (pazmep 210
Ha 297 MMm.);

MHTEPBAJI MEXKCTPOYHBIN — MOy TOPHBIN;

mpudt — Times New Roman;

pasmep mpudra — 14 nT., B TOM uuciae B 3arojoBkax (B Taliuiax
nomyckaercs 10-12 nr.);

BBIPABHUBAHUE TEKCTA — IO IIUPUHEY;

TOJISI CTPaHUIIBI — JieBoe — 25-30 mM., mpaBoe — 10 MM., BepXHEE U HIKHEE —
20 MM

HyMepalusl CTpaHUll — B MPABOM HUXKHEM YTJIy CTPAHMIIbI (JI1 CTPAHUIL C
KHW)KHOM OpHEHTalMel), CKBO3HAas, OT THUTYJBHOTO JHUCTa JO0 TMOCHeaHen
CTpaHHUIIbl, apabCckuMu mudpamu (IEPBOM CTPAHUIICH CUMTACTCS TUTYIBHBIN JIUCT,
Ha KOTOPOM HOMEp HE CTaBUTHCS, HA CIEAYIONIEH CTpaHulle MpocTaBiseTcs uudpa
«2» U T.11.).

pPEXUM aBTOMATHYECKOIO MEPEHOCAa CJIOB, 32 HUCKIIOYEHUEM THUTYJIBHOTO
JUCTa W 3arojlOBKOB BCEX YpPOBHEW (MEpEeHOC CJOB i OTIEIbHOro ad3ala
omoxupyercs cpencrBamu MSWord ¢ momoribro komauaer «D@opmaty — ab3ar npu

BBI60pC OIIOHUH «3aIlIPCTUTD aBTOMATHUYECKUM IEPEHOC CJ'IOB))).



Ecnu pucyHok wiu Tabnauna pa3MeneHsl Ha gucte popmata 6ombiie A4, ux
ClIelyeT YYHMTBIBaTh, KaKk OAHY cTpaHuily. HoMmep cTpaHHUIBI B ATHUX Cily4asx
JOITYCKAETCsl HE MPOCTABJIATh.

Cnucok uTepaTyphl U BCe MPUIIOKEHUSI BKIIOYAIOTCS B OOIIYIO B CKBO3HYIO

HYMEpAIIO CTPAaHUI] pabOTHI.

Pexomenpanuu no opopmiieHuIo rpaduueckoro Marepuana, mojJy4eHHOrO C
AKpaHa («CKPUHIIIOTOBY)

I'paduueckne komuu -5KpaHa («CKPUHIIOTHI»), OTpa)karomue Trpaduki,
JTUarpaMMbl MOJIENIEH, CXeMbl, JKpaHHble (OpPMBI U T. . JIOJDKHBI OTBEYaTh
TpeOOBaHUSM BHU3YaJIbHOW HAIVIATHOCTA TMPEACTABICHUS HWIUTIOCTPATHBHOTO
MaTepuaia Kak 1o pa3mepam Tpaduueckux OOBEKTOB, TaK U pas3peliaroiien
CIIOCOOHOCTH OTOOpaXEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTUM BaXKHBIM
MOJIb30BATEIHCKUM TTapaMeTPaM.

Pexomenmyetcsi B cpene mporpaMMHOTO TMPUIIOKEHHUS HACTPOUTH <«IKpaH»
Ha MapaMeTpbl MacIITaOMPOBAHUS M Pa3MEIIECHUSI CHUMAEMbIX ISl HILTFOCTPAIluU
00BekToB. [Ipu 3TOM HEOOXOIMMO YOPATh «JTUIITHUEY» OKHA, KOMAH/IbI, BBIJCICHUS
OOBEKTOB U T. M.

B mepeHeceHHBIX B OTYET «CKPUHIIOTaX» PEKOMEHIYETCS «CpPe3aThy
HEHY)XHbIE O0JacTH, TyTeM peJaKTUPOBAHUS «U300paXKEHHI», a TMpHu
HEOOXOJMMOCTH OTMACIITaOWPOBAaTh WX NJISl 3aMOJIHEHHUSI CTPAHUIIBI OTYETa «IIO
IITUPUHEY.

«CKpUHIIIOTB» B OTYeTe O(GOPMIISIOTCS KaK PHUCYHKH, C 3aroJOBKaMU,
MOMEIIAEMBIMA HUXE OOJIACTH PUCYHKOB, a B TEKCTE JOJDKHBI ObITh CCHUIKH Ha

YKAa3aHHbIE PUCYHKHU.

MeToauveckue yKa3aHus 10 MOATOTOBKE K IK3aMEHY

OOyuaromuiicsi TOHKEH CBOCBPEMEHHO BBITIONHSATH 3aJaHUs, BbIIAHHBIC HA
MPAKTUYECKUX 3aHATUSX, TEKyIIME JTabopaTopHble padOThl U 3alIUIIATh UX BO
BpEMSI 3aHATUH WUJIA HA KOHCYJIbTALUH.

I[J'IH INOATOTOBKKU K IMPAKTUYCCKUM 3aHATUAM H Ha60paTOpHBIM pa60TaM



TpeOyeTcsi M3yyeHue JIEKIIMOHHOIO MaTepuaia, YBEpEHHOE 3HaHHE OTBETOB Ha
KOHTPOJIbHBIE BOIMPOCHl ISl 3aKperuieHus Marepuana. Jlas  BBINOJIHEHUS
7a00paTOpHBIX pabOT W MOATOTOBKM HX K CJade€ BO3MOXKHO HCIIOJIb30BAaTh B
KauecTBE BCIOMOTATEIbHOW  JIUTEpaTyphl  METOJWYECKUE  YKa3aHUsA 110
BBITIOJTHEHUIO JIA0OPATOPHBIX paboT.

K konmy cemectpa oOydwaromuiics AODKEH CIaTh KypCOBOW TIPOEKT,
OTYUTATBCA TI0 BCEM JaOOpPaTOPHBIM 3aHATUSIM. TeMbl, pacCMOTpPEHHbIE Ha
JICKIIMOHHBIX 3aHSATUSX, HO HE OTPAKCHHbIC B MPAKTUYECKUX U JAOOPATOPHBIX
paboTax, 3aKperIstoTCs 00y4YaroIUMHKCS BO BPEMsI CAMOCTOSITEILHOM padoTHI.

[Ipu monaroroBke K 3K3aMeHy HeoOXoaumo mnpenactaButh [loptdonno wu
MOBTOPUTh YYEOHBIM MaTepuaj, HCIOJb3ys KOHCIEKT JEKUHUM, OCHOBHYIO U
JOTIOJTHUTENBHYIO JIUTEPATypy, P HEOOXOAUMOCTH MTOCETUTH KOHCYJIbTAIUU.

Crpykrypa Iloprdonuo: 1. nHazpanue noprdonuo; 2. KypcoBoil mpoexrt; 5.
nabopatopHble paboThl (Kaxkaas padoTa OTIAEIBHBIM (aiaoMm), MPaKTUYECKUE
paboThI (Kakaast paboTa OTACIbHBIM (DAsIoM).

MeToanuyeckue yKa3aHusl K HAIIMCAHUIO KYPCOBO#l padoThbI

OCHOBHBIM 3aJlaHHE€M Ha KypCOBYIO pa0OoTy siBisieTcst aHanu3 (pacuét) OHY
barrepBopra miecrtoro mnopsaka. CorjacHO IUIaHy, 3aJaHUS BBINOJHSIIOTCS B
CJIeIyIOLIEH OCIEI0BATENbHOCTH:

1) Paccuntate ®HY battepBopTa 6-ro nopsiaka;

1.1) Haiitu nepenarounyto ¢pyukmuro K(P) dusrpa;

1.2) Iomyunts cucremuyto pyuxuuto H(Z) punprpa;
1.3) IlocTpouth MaTeMaTHUECKYIO MOJIETh QUIBTPA;

1.4) HailiTu UMITyJIbCHYIO XapaKTEPUCTUKY h(t) bupTpa;
1.5) Haiitu nepexoaHy0 XapaKTepUCTUKY o(t) bunpTpa;
1.6) ITocTpouts AUX |K (j W)| bunpTpa;

1.7) Moctpouts ®UX j | (W) dunbtpa;

1.8) Haiitu rpynmnoBoe Bpems 3ana3abIBaHUs trp bunbTpa;

2) CunresupoBatb ®HY barrepopra 4-ro nopsaka.



Hcxonublie TaHHBIE:

Brei0pate GuiibTp HIKHUX 9acTOT bartepBopTra 6-0r0 MOpSIKA, BHIIOJTHUTH
NPUBEJICHUE TEePENaTOYHON XapaKTepUCTHKH (UIbTpa IMOJ 3aJaHHYI0 YacTOTY
cpesa, paccunTbiBaeMyto no cooTHomenuto: FC = 1000-(N1+N2), I'u. 3gecs N1-
npeanocienanss mudpa 3adetkn, N2 — nocnemuss mudpa. Ecmm N1,N2 = 0, To
oepetcs 3Hauenue 10.

BeimmonsuTh OWIIMHEWHOe Z-ipeoOpa3oBaHue MEePEIATOUYHON
XapaKTEPUCTUKN TIOJYYCHHOTO (UIBTpa, BBHIOMpAs 4YacTOTy AWCKPETHU3AINU
nrdpoBoro ¢unsTpa 1o cootnomieHuro: FS=2000-(N1+2-N2), I'm.

Kpurepuu oueHKH BbIIOJHEHHUS CAMOCTOATEIbHON PadoThI

OneHuBanue 1a0OPATOPHBIX PaOOT MPOBOJUTCS MO KPUTEPHUSIM:

® [I0JHOTA M KAYECTBO BBINOJHEHHBIX 3a1aHUM;

® BJIAJICHUE METOJAMHU U IPUEMaMHU KOMIIBIOTEPHOI'O MOJCIMPOBAHUSA B
UCCIIEAYEMBIX BOIPOCAaX, NPUMEHEHHE CHEHHAIM3UPOBAHHBIX ITPOTPAMMHBIX
CPEICTB;

e KauyecTBO O(OPMIIEHUS OTuYeTa, MCIOJIb30BAaHUE NPaBUJI U CTaHAAPTOB
o OopMIIEHUS TEKCTOBBIX U JEKTPOHHBIX TOKYMEHTOB;

® LCIMOJb30BAaHUE JAHHBIX OTEYECTBEHHOM U 3apyOeKHOH JUTEpaTyphl,
UCTOYHUKOB ceTu VHTepHeT, HHPpOopMaIllM HOPMAaTUBHO-IIPABOBOTO XapakTepa U
NepENOBOM NPAKTHUKU;

® OTCYTCTBHE (DAKTHUYECKMX OIIMOOK, CBSI3aHHBIX C TOHUMaHUEM

POOJIEMBI.
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MMacnopt ®OC

Kon n popmyaupoBka Iranbl GOpPMHUPOBAHUSA KOMIIETEHIIMHU
KOMIIEeTEeHIIUH

MPUHIIMIIBI pabOThI CUCTEM LIUPPOBOIL Mepenaun
WH(OPMAIIUU B CETSIX JIEKTPOCBSI3H, BKIIIOUYAs
cucteMmsl PDH u SDH;

MPUHIUITBI OPTaHU3ALUKA CUCTEM MOHUTOPUHTA U
yhpaBieHus TpadhuKoM;

MPUHIUIIBI COCTABJICHUS YPABHEHUN TUHAMUKHI
pacnpeziesieHus: BEpOSATHOCTEH ouepe/i U 3arpy3Ku
CEPBEPOB CHCTEM MACCOBOTO OOCTYKUBAHUS
MapKOBCKOTO THIIA;

MPUHIUITE KOMIIBIOTEPHOTO MOJICTMPOBAHUS CUCTEM
MacCcOBOT0 00CTYKUBaHUS, YIIPABJICHUS TOTOKAMU
TpaduKa B CETH CBS3H

3Haer

MMPOBOAWTL aHAJIN3 ITOTOKOB MEPCAABACMbBIX JAHHBIX C
LeJTbI0 ONTUMH3ALUH MTPOITYCKHOM CIIOCOOHOCTH;
pelIaTh 3a/1auu ONpeIeNIeHHs BEPOSITHOCTEH
CTaIMOHAPHOT'O PEKUMA M COMYTCTBYIOIIUE
napamMeTpbl CUCTEMBI MaCCOBOT'O O6C.Hy}KI/IBaHI/I$I;
HPOBOANUTH KOMITBIOTEPHYIO CUMYJISIIIUIO CETH CUCTEM
MaccoBOT0 00CITY)KMBaHUS C pacyeTOM TpeOyeMbIX
XapaKTEPUCTHUK;

MMPpOBOANTH pa6OTBI 110 YIIpaBJICHUIO ITIOTOKaAMU B CETHU
CBSI3U

IK-5 —
CIOCOOHOCTBIO
POBOAMTH paboThl 0 | YMeer
YIPaBICHUIO TOTOKAaMU
Tpaduka Ha CeTH

YMCHHUEM IIPOBOANUTDH UCCICAOBAHUA XapAKTCPUCTUK B
CCTAAX Nepcaaun JaHHbIX, B TOM YHUCJIC C IPUMCHCHUCM
YHUBCPCAJIBHLBIC ITAKCTOB MMPOTpaMM KOMIIBFOTECPHOT'O

MOJICTTUPOBAHUS;
OCHOBHBIMH MOHSATUSMHU ¥ METOJIaMU TEOPUU
Tenerpaduka;
Bnaneer paduxa;
CIOCOOHOCTHI0 000CHOBBIBAThH MPABUIBLHOCTD
BBEIOpAHHOW MOJIEITH, COTIOCTABJISS PE3yIIbTAThI
AKCIIEPUMEHTAIbHBIX TaHHBIX U MOTYYEHHBIX
penieHuni;
CIOCOOHOCTBIO TPOBOAUTH PAbOTHI IO YIIPABICHHUIO
MMOTOKAMH B CETH CBSI3U
No KonTponupyemsbie Kopsl u aTamnst OueHo4YHbIE CPEACTBA
/1 pa3aciibl (bopMupoBaHus TEKYLIUH KOHTPOJIb IpOMEKYTOUYHAasA
JUCITUTLTUHBI KOMITCTCHITH I aTTeCTaIus
OcHoBBI 0011IEH JlaGoparopHas pabota
3HaeT ITP-8 IToptdomauo
Teopuun (IIP-6) pT
PaHOTEXHITICCKIX JlaGoparopHas pabota
1 CUTHAJIOB U I1K-5 yMeeT (ITP-6) [1P-8 ITopTdonno
CIIEKTPOB o c
aboparopHas pabota
BIIQJICET PaTopHai p I1P-8 TToptdommo
(TTIP-6)
2 Monynuposauusie | ITK-5 3Haer | Jlaboparopnas pabora | IIP-8 Iloprdomnmo




CUTHAJIBI (TTP-6)
eer Jlaboparopuas pabota T1P-8 Toprdomo
y (TTP-6) P
J1a6 0
BJIaJICET abop ag)ﬁfz})l pabotd ITP-8 IToptdommo
CHUIHAJIBL C 3HaeT YO-4 luckyccus ITP-8 TToptdommo
3 OrpaHUYEHHBIM [1K-5 yMeeT YO-4 uckyccus ITP-8 TToptdommo
CIICKTPOM BJIaJICET -4 J\MCKyCCHUA -8 llopTr@oamo
YO-4 ucky [1P-8 Ioptd
3Haet | Jlaboparopnas pabota
[TP-8 I1
. (I1P-6) optdoauno
Oppe/IALIHOHHA meer | JlaBopaTopnas pa6ota
4 | teopus cinyvarnbix | [IK-5 Y P (HI;)-G) P ITP-8 IToptdonmo
IIPOLIECCOB ot z
e TaSpetopsn 959 | 1.3 o
Bo3zaeiictBue 3HaeT YO-4 Quckyccus [1P-8 IToptdommo
ACTCPMUHUPOBAHH yMeeT YO-4 uckyccus I1P-8 TToptdommo
5 BIX CHTHAJIOB HA TK-5
JTUHEWHbIE
CTAlHOHAPHBIE BJIAJIEET YO-4 Quckyccus [1P-8 IToptdommo
CHUCTEMBI
BozaeiictBue 3HAET YO-4 luckyccus I1P-8 TToptdommo
CIry4aiiHbIX yMeer YO-4 luckyccus I1P-8 TToptdommo
5 CHTHAJIOB Ha K-5
JTUHEWHbIE
CTAMOHAPHBIE BJIaJIECET YO-4 Tuckyccus I1P-8 ITopTdoano
CHUCTEMBI
IMP-5 K
3HAeT 6prOBaﬂ [TP-8 IToptdonuo
DNEeMEHThI TEOpUHU pabota
i IMP-5 K
7 CHHTE3a JIMHEHHBIX | o o yMeer ypcosasd TTP-8 Tloptdhosio
YaCTOTHBIX pabota
$upTpoB IP-5 K
BIIAJICET ypeosad [1P-8 ITopTdonmo
pabota
3HAeT YO-4 luckyccus [TP-8 IToptdonuo
8 ﬁé{T::;(?I}ﬁeC];flgf}s I1K-5 yMeeT YO-4 quckyccus [TP-8 IToptdonno
P BJIAJIEET YO-4 Quckyccus ITP-8 TToptdommo
IMP-5 K
3HAeT ypeosad [1P-8 ITopTdonno
JuckpeTtHbie paboTa
CUTHAJIBI U
[1P-5 KypcoBas
9 MIPUHIUITBI ITK-5 yMEeT . 6}(])Ila [TP-8 IToptdonuo
uppoBoi P ?K
$ubTparmm BIIaJIceT 7 BYpeoBa [1P-8 ITopTdonno
pabota
IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIIUI
Koa n Jranbl GOPMUPOBAHHA KOMIIETCHIIUH KPHUTEPUH NoKAa3aTeJu 0aJ1IBI
¢opmyaupo
BKa
KOMIIETCHIIH




[TK-5 -
CIIOCOOHOC
TBIO
MIPOBOJIUTH
paboTHI IO
yIpaBleHU
10
MOTOKaMU
Tpaduka
Ha CeTH

TIPUHITATIBI 3HAHUE 3HAHUE 61-75
paboThI cucTem NPUHIUIIOB MIPUHIIUIIOB
nudpoBoi paboThI paboThI
nepegayu CHUCTEM cucrem PDH un
nH(popManuu B nudposoit SDH;
ceTax nepeaavn 3HaHHE
ANEKTPOCBS3H, uH(pOpMallUK | PUHIUIIOB
BKJTIOYAsI B CETAX KOMITBIOTEPHOT
cucrembl PDH 1 | anektpocBsiz | o
SDH; U, MOJICJIUPOBAHU
TIPUHIIMIIBI 3HaHUE S CUCTEM
OpTaHu3aIH TIPUHIAITBL MaccOBOTO
CUCTEM OpraHu3anu | 00CIy>KuBaHUs
MOHHUTOPUHTA H | CHCTEM , YIIpaBJICHUS
yIpaBICHUS MOHHUTOPHHTA | IOTOKAMH
Tpadukom; u Tpaduka B
TIPUHIIMIIBI VIOpaBIEHUS | CETU CBS3H
COCTaBJICHUS Tpadukom;
3HaeT ypaBHEHUN TIPUHIIMIIBI
(TToporoBbIit JTMHAMUKA COCTaBIJICHUS
YpOBEHB) pacnpeseneHus ypaBHEHHUI
BEPOATHOCTEMN JMHAMUKHA
ouepenu u pacripenesieH
3arpysKu ust
CEpBEPOB CHCTEM | BEPOSITHOCTE
MacCcOBOTO 1 odepenu u
00CITy’)KUBaHUS 3arpy3Kku
MapKOBCKOTO CepBepoB
TUTIA; cUCcTeM
TIPUHITHAITBI MaccOBOTO
KOMIIBIOTEPHOTO | OOCITy>KUBaH
MOJICIIUPOBAHUS | sl
crcTeM MapKOBCKOTO
MaccoBOTO TUTIA
00CITy>)KUBaHMUS,
YIIpaBJICHUS
MOTOKAMH
Tpaduka B CETH
CBSI3U
MIPOBOTUTH YMEHUE YMEHUE 76-85
aHaJIN3 TIOTOKOB | IPOBOAMTH IPOBOJIUTH
nepeaBaeMbIX aHaJm3 KOMITBIOTEPHY
JAHHBIX C LIENbI0 | TIOTOKOB 10 CUMYJISALINIO
ONITUMH3AIHA nepeaaBaeMbl | CETH CUCTEM
ymeer .\ | TPOIyCKHOM X TAaHHBIX C MaccoBOTO
(IpOJIBUHYTBHIN)
CIOCOOHOCTH; 1EJTBI0 00CITy>)KMBaHUS
peuiaTh 3a1a4n ONTUMU3AIM | C paCUeTOM
oTpeeNeHus u TpeOyeMbIX
BEPOSITHOCTEN IIPOIYCKHOU | XapaKTEepUCTU
CTAllMOHAPHOTO CIOCOOHOCTH | K;




pexuma u ; yYMEHHE
COITyTCTBYIOIIUE | YMCHHE MIPOBOJIUTH
rnapameTpbl pemarhb paboTHI 110
CHCTEMBI 3aJauu YIIpaBJICHUIO
MaccoBOTO OTIpe/ieNieHUs] | MOTOKAMH B
OOCITy’)KUBaHUsI, | BEPOSATHOCTE | CETH CBS3H
MPOBOAUTH Hu
KOMIIBIOTEPHYIO | CTallHOHAPHO
CUMYJISIIIUIO CETH | T'O PEKUMA U
CHCTEM COITYTCTBYIO
MaccoBOTO ue
OOCITy’)KUBaHUS C | TIapaMeTphbl
pacueTom CUCTEMBI
TpeOyeMBbIX MaccOBOTO
XapaKTePUCTHK; | 0OCITy>KHBaH
MIPOBOJTUTH usi;
paboThI IO
yIIPaBIICHUIO
MIOTOKaMH B CETH
CBSI3H
yMEHUEM BJIaJICHHE BJIaJICHHE 86-
MIPOBOJIUTH HaBBIKAMHU yauBepcaibHbl | 100
HCCIICIOBAHUS MPOBEJICHUS | MU MTaKeTaMH
XapaKTEPUCTHK B | UCCIICIOBAHH | TIPOTPaMM
CeTsIX mepenayn | o KOMITBIOTEPHOT
JIAHHBIX, B TOM XapaKkTepucT | o
quCIIe C UK B CETAX MOJICTTUPOBAHU
MIPUMEHEHHEM nepenavyn SIS
YHHUBEpPCAIbHBIC | IAHHBIX MIPOBEICHUS
MaKeToOB WCCIIETOBAHMUS
MIPOrpaMM XapaKTePUCTH
KOMITBIOTEPHOTO K B CETAX
MOJICTTUPOBAHUS; nepeavan
OCHOBHBIMH JTAHHBIX
MOHATHUSIMH U
METOJIaMHU

BJIaJICeT

(BBICOKUHA) TeOpHH
TeneTpaduka;
CIOCOOHOCTHIO
000CHOBBIBATh
MIPaBIJIbHOCTH
BBIOpaHHOM
MOJIETIH,
COITOCTABJISISI
PE3YIbTATHI
IKCIIEPUMEHTAITh
HBIX JIAHHBIX U
MTOJTY9IEeHHBIX
peleHui;
CIOCOOHOCTBIO
MIPOBONTH
paboTHI IO

YIIPABJICHUIO




IIOTOKaMHu B CETHU
CBiA3HU

MeToauueckue peKoOMeHIalUN, ONIpee/siioIe NPpoueIypbl OlleHNBAHUS
pe3yJIbTATOB OCBOEHMS JUCHUILIUHBI

OneHo4vHbIe cpeacrea aAJist HpOMeH(yTOqHOﬁ arTrecranmumn

[TpomexyTouHas arrecTanusi OOy4arouMxcs sABiseTcs oOsA3arenbHOU. [l
MOJTyYEHUS] TIOJIOKUTENBHON OLIGHKM Ha HJK3aMEeHE HeoOXoIuMo cPOpMHUpPOBATH
ceoe IlopTdonano, KOTOpoe COCTOMT U3 PE3YIbTATOB HHAWBUIYAIBHBIX
MPAKTUYECKUX U JIA0OPATOPHBIX 3aJaHUU.

IHHopr¢oauo
1o nqucuuruimHe « TeopeTnueckne OCHOBBI CBA3U»

1 HasBanue nopr¢omo

2 Crpykrypa noptdo.ino:
2.1 KypcoBas pabora;
2.2 IlpakTuyeckue paboThI;
2.3 JIaboparopHbie paboTHI;
2.4 KoHCHEKT JIEKIUH.

Bonpocel Kk 3K3aMeHy 10 IMCUMILINHE:
«TeopeTnueckue OCHOBBI CBSI3HW»
1. Knaccudukanuus paauoTeXHUUECKUX CUTHAJIOB.

2. JluHaMHYEeCKOE MPEACTABIICHUE CUTHAIIOB: OCHOBHOW MPHUHIIUII, (PYHKIIHS
Xesucaiina, pyukmus Jupaka.

3. 'eomeTpuueckrie METOJIbI B TEOPUM CHUTHAJOB. Teopusi OpTOrOHAIbHBIX
curnanos. OyHkuuu Yomma.

4. Ilepuoanueckue curHaibl. Psager @ypee. CrHeKkTpalibHblE AHArpaMMbl
curnainos. [Ipsimoe u o6patHoe npeodpazoBanne Oypbe U UX CBONCTBA.

5. CnexTpanbHble IIOTHOCTH curHaioB. IIpeoOpazoBanue Jlammaca u ero
CBOWCTBA.

6. B3anmnas CIICKTpaJibHasd IJIOTHOCTb CUTHAJIOB. 9H€pF€TI/III€CKI/Iﬁ CIICKTP.




7. Koppensauuonsslii aHanu3. ABTokoppensiuonHas QyHkuus (AKD)
JNETEPMUHUPOBAHHBIX M JHUCKPETHBIX curHanoB. CurHansl (koawl) bapkepa.
B3anMokoppensinonHast GyHKIHS IBYX CUTHAJIOB.

8. Ilondarue W mnpenHa3HaueHWe MOAYJsAuUd. Ponb MoOAynsiuud B
pamuocBs3u. [lpunnun ammmutyaaoid moxyisanuu (AM). Cnektp AM-curHana.
OpnnotonanpHast AM. Ammmutyaaas manumyssius (ASK). banaacaas AM (DSB-
SC). OnnonosocHast AM (SSB).

9. Bunsr yrnoBoit mogymsiiuu. [Ipunnun wacrotHoit (UM; FM) u dasoBoit
moxayisinuu (OM; PM). JleBuanusa ¢das3el u neBuarusi 4actoTel. CrHeKTpabHOE
paszloKeHHe  MOJIYJUPOBAHHBIX  CHUTHAJOB.  YTJIOBas ~ MOAYJSIIUSA  TIpH
HETapMOHUYECKOM MOIYJTUPYIOIIEM CUTHAJIE.

10. TIlonsiTHe ¥ IPUHLUIT JIMHEWHON YacToTHOU Moayssiiuu (JIYM). Crnektp
JIYM curnana. Ilonarue 0a3bl curHana. ABTOKOppessiiMOHHas (QpyHkuus JIYM-
CUTHAaJA.

11. TlonsiTie W TpeaHA3HAUYCHUE NOJSIPHOM Momyisuuu. Mcnonb3oBaHue
MOAHECYIIEN 4acTOThI. 1InnoT-TOH.

12. TlonsiTie ~ curHajla €  OTPAaHUYEHHBIM  CHEKTpoMm.  jeanbHbrit
HU3KOYACTOTHBIN curHaj. MaeanbHblil 10g0coBOM curHail. OLEHKa MapameTpoB
CUTHAJIOB C OTPAaHUYCHHBIM CITEKTpoM. OpTOTOHAILHBIE CUTHAJIBI ¢ OTPaHUYEHHBIM
CHEKTPOM.

13. [loctpoenne oproHopmupoBaHHOTOo ©Oasmca. Psang KorenpHuKoBa.
dopmynupoBka TeopeMbl KoTenbHHKOBA. AmmapaTypHas peanu3alyds CHHTE3a
CUTHaNla, TpeacraBieHHoro  psgom  KotempHumkoBa.  OreHka — OMIMOKW,
BO3HMKAIOIIEH MPH anmnpoKCHMaIuu curHaia psagom KorensHukoBa. PazmepHOCTH
MIPOCTPAHCTBA CUTHAJIOB, OTPAHUYEHHBIX TI0 CIIEKTPHI U IO JUTUTEILHOCTH.

14. TlonatTie u MareMaTH4ecKass MOJIeNIb  Y3KOIOJOCHOTO CHUTHaja.
KommuiekcHOoe = mpezicTaBiieHWE  Y3KOIMOJIOCHBIX — CHUTHAOB.  Du3nmdeckas
ormbaromasi, monHas (aza W MrHoBeHHass uyactoTa. CBoicTBa (HU3HUUECKOM

orubarorieit. CBsi3b MEXy CIIEKTPAMU CUTHAJIA U €T0 KOMILJIEKCHOM Orn0aroIiei.



15. Cratuctuyeckass pajgMOTEXHUKA Kak Hayka. IloHsTue ciy4aitHOro
npouecca. AHcamOnu  peanuzanmii. [I10THOCTM  BEpPOSITHOCTH  CllydalHBIX
nporeccoB. MoMeHTabHbIE (DYHKIIUHU CITy4ailHBIX MPOIIECCOB.

16. ®ynxuus  koppensuuu.  CTanuoHapHbIE — CIy4yallHble  IPOLIECCHI.
CBOWCTBO 3proJW4yHOCTH. V3MepeHue XapakTEepPUCTHK CIy4YalHBIX MPOLECCOB.
B3aumnast QyHKIMS KOPPETSALUHU IBYX CITy4ailHBIX MPOIIECCOB.

17. CrauuoHapHble  TaycCOBBl  Cly4ailHble Ipolecchl. MapKoBCKue
IIPOLIECCHI.

18. CnexTpanpHble IUIOTHOCTU peanu3aluil U ux cBoiicTBa. CrekTpaibHas
IUIOTHOCTh MOIIHOCTH CTAaI[MOHApHOIO cilyyailHOro mpoiecca (treopema Bunepa—
XuHunHa). MaTepBan koppensaunn. IpGeKTUBHASA IUpPHHA crieKTpa. benblil nrym.

19. BeposiTHOCTHasT ~ TpakTOBKa  CXOJAMMOCTM U HENPEPBIBHOCTH.
[Ipon3BoaHAas OT CIy4alHOIO MpoLecca U €€ CIIEKTpaabHas INIOTHOCTh MOIIHOCTH.
WuTterpan ot ciaydailHOro Ipoiecca. BbIOpochl Cily4ailHBIX IPOLIECCOB.
KBaznuacrora ciy4aitHOTO Iporecca.

20. OyHKIMSA  KOPPENALMKA  Y3KOMOJOCHOTO  CIy4yalHOTo  Ipoliecca.
CrarucTryeckue CBOMCTBA CONpsDKEHHOTO mnpouecca. CoBMECTHas IUIOTHOCTB
BEPOSTHOCTU orubarome u HavaiabHOM ((a3pl. OgHOMEpHas W JAByMEpHas
IJIOTHOCTh BEPOSITHOCTU orubaromed. Orubaromas CyMMbl TapMOHHYECKOTO
CUT'HaJa ¥ Y3KOIIOJIOCHOTO IIyMa.

21. Tlonatne JMHEWHOW CTAalMOHAPHOW CHCTeMbl W €€ CBOWMCTBa.
CocpeloTOUEHHBIE M paclpeAcsI€HHbIE CUCTEMBL. VIMITylbCHas XapaKTepUCTHKa
cucrembl. HWuterpan [roamens. Ilepexomnas xapakrepuctuka. YacTOTHBIN
Kod(phULIMEHT nepeaayu.

22. AMIITUTYTHO-9aCTOTHAS (AUYX) u dazouactotras  (DUX)
XapaKTEPUCTUKU. YcloBus (¢uiznueckod peanuszyemoctu. Kpurepuit Ilrnn—
Bunepa.

23. Ilonsatne nMHEWHON nWHaAMUYecKol cucteMbl. OmnHcaHue CHUCTEM
T depeHINaIbHbIMYA YPABHEHUSMU. Y CTOMYUBOCTh JUHAMUYECKUX CUCTEM.

24. BeluucieHne HMITYJIbCHBIX XapaKTepUCTHK. BbruncineHue curxHamza Ha

BbIXOJle  cuctembl.  Juddepenuupyromme U UHTErpUPYIONIME  LEMH.



['eoMeTpuyeckas HHTEpIIpETAIMS Mpoliecca MPeoOpa3oBaHus CUTHaJa B JIMHEUHON
CUCTEME.

25. Pemienne nuddepeHInanbHbIX YpaBHEHUH ONEPaTOPHBIM  METOJIOM.
[Tonarue u cBoiicTBa nepenarounoit pyHkuuu. Gopmyna obpamenus. [Ipumepsl
HAXOXKJEHUSI CUTHAJIOB ONIEPATOPHBIM METOOM.

26. CpenHee 3HAYEHUE BBIXOAHOTO CHUTHaNA. DYHKIMS KOPPENISILUH |
CIEKTpaJIbHAs TJIOTHOCTh MOIIHOCTH CIYyYallHOTO CUTHaja Ha BBIXOJE CUCTEMBI.
[IpoxoXKaeHne CIIy4alHbIX CUTHAJIOB B IIMPOKUM CIEKTPOM YEPE3 Y3KOIOJIOCHBIE
uenu. [llymoBas nomnoca.

27. Terunosble mrymsl pe3uctopoB. @opmyna Haitksucta. lymbel mpuémMHBIX
anteHH. Jlpo6oBoii mym. @opmymna Hlortku. Kosadpduuuent mryma
YETHIPEXITOTIOCHHKA.

28. Pacronoxenue Hysel 1 moiitocoB. Teopema o dnciie Hyle U MOJI0COoB.
CBsA3p MEXJY BEHIECTBEHHOW M MHUMOW 4YacTbIO BXOJHOTO COIPOTUBIICHUS.
BxoaHoe conpoTHUBIEHUE PEAKTUBHBIX JIBYXITOJIFOCHUKOB.

29. OcHoBHass wupaes cuHTe3a. CHHTE3 PEAKTUBHBIX JIBYXIIOJTIOCHUKOB.
JByxnomtocauk @ocrepa. JByxmnomocHuk Kayspa.

30. Marpuunoe ommcanue. Ilepenarounass GpyHKUIHS UYETHIPEXMIONMIOCHHUKA.
Pacnonoxenue Hyned u mnontocoB mnepenarouHor ¢ynkuuu. Koadduument
nepenadn MOIIHOCTH. Oranbl CUHTE3a YaCTOTHO-U30UpaTEIbHBIX
YETBIPEXIIOIIOCHUKOB.

31. [lonsitne ¢unptpa HwKHUX dYactoT (DHY). MakcumanbHO-TIOCKAS
(barrepBopra) anmpokcumariusi. [lepenarounas gpyukius ¢unbtpa barTepBopra.
YeonimeBckast anmpokcumarius. [lepenarounas pyukuus ¢uiabtpa YeObImena.

32. [lonsiTe CTPYKTYpHOTO CHHTe3a (uiIbTpoB. 3BeHBS 1-TO U 2-T0
nopsiakoB. Peanmuzanus  ¢uiasTpoB BepxHux dactor (DPBY). Peanuzarus
10J10coBBIX (punbTpoB (I1D).

33. [lonsiTue 1enu ¢ 0OpaTHOM CBsA3HIO. BBIBOJ OCHOBHOTO COOTHOIIICHUSI.
OtpuiiatenbHas W TOJIOKHUTENbHass  oOpatHass  cBs3b.  Crabuinzanus
kodhdummenta ycunenus. [logaBineHue mapasuTHBIX CcUTHAIOB. Koppekims

YaCTOTHOM XapaKTCPUCTUKMU.



34. IlocranoBka 3agauyu. AJreOpandeckuii KpUTEPUH  yCTOMYMBOCTH
(xputepuit Payca—I'ypBuna). I'eoMmeTpruueckue KpuTepuu yCTOMIUBOCTH.

35. [lonatue  aktuBHOro  3nemMeHTa.  OMNEpalMOHHBIM  YCHUJIUTEb.
Y CTONYMBOCTh CUCTEM C ONEPAIMOHHBIMU YCUIUTEISIMU. AKTHBHBIE RC-QuiibTphI
C OJIHOTIETIIEBOM 00paTHOU CBs3bI0. AKTHUBHBIE RC-puinbTpbl ¢ AByXmeTiIeBOMH
oOpatHo# cBs3bt0. CuHTe3 akTuBHOTO ®HY 2-T0 MIOpsiIKAa.

36. luckpetusupyromias MOCJEA0BATEIBHOCTb. MopaynupoBaHHbIE
UMITYJIbCHBIE MOCIEA0BATENbHOCTH. CHEeKTpalibHas IIOTHOCTh MOJIYJIMPOBAHHON
UMITYJIbCHOW IOCJIEIOBATEIBHOCTH. BOCCTaHOBIEHUE HENPEPBIBHOIO CHUTHANA IO
MOJAYJIMPOBAHHON UMITYJIbCHOU ITOCJIEI0BATEIbHOCTH.

37. uckpernoe mpeodpazoBanue Dypoe (HAIID). Boccranosnenue
ucxoanoro curtana no AI®. Obparnoe JAIID. I'eomerpuueckas tpaktoka [AI1D.
beicTpoe npeoOpazoBanne Oypoe (BIID).

38. Onpenenenne z-mpeoOpa3oBaHUs W €r0 CBOMCTBa. Z-IpeoOpa3oBaHne
HETMPEPBIBHBIX  (PYHKIIUH. Oo6partHoe Z-TipeoOpa3oBaHue. Csizp ¢
npeoOpazoBanusamu Jlamnaca u @ypwe

39. [lpunmun uudpoBoit 00paboTku curHaioB. KBaHTOBaHHE CHUTHAJIOB B
nu(ppoBbIX PuibTpax. AJITropuUT™M JIMHEHHON 1UppoBOi GuiabTpauuu. YacToTHBIN
ko3 uienT nepegaun uudposoro ¢uiabTpa. CucremHas QyHkuus HudpoBOro
bunbTpa.

40. TpancBepcasibuble 1H(pPOBbIe GUIBTPHL. VMIynbCcHAS W YacTOTHAs
XapakTepucTuku  mudpoBoro  ¢uiabTpa. PexypcuBnubie [[®. Kpurepun
YCTOMYMBOCTHU peKypCcuBHBIX L[D.

41. Meron WHBAapUaHTHBIX HWMITYJIbCHBIX XapakTepucTuk. CpaBHEHHE
TPaHCBEPCAIbHBIX M peKypcuBHbIX [[D. Meron uWHBapuMaHTHBIX YaCTOTHBIX
XapakTepucTUK. bunuueiitnoe mpeoOpa3zoBanue. CBsA3b MEXAY YacCTOTHBIMU
NEePEeMEHHBIMU aHAJIOroBoro W uu@poBoro ¢uiubrpa. BiusgHue KBaHTOBaHUS

curHana Ha padoty nudposoro ¢punsrpa. lLlymbr kBanTOBaHMS.



Bonpocsl k 3a4ery nmo aucuniiinie « TeopeTudeckne 0CHOBBI CBA3N»:
1. Kananel cBa3u. Marematudeckue monenud. JIMHeWHbIE M HEJIUHEHHBIE

HMCKa)KECHUS B KaHalax, HIOMEXH. 3ajaya.

2. Teopuss unpopmanuu. Dopmyna Ilennona. CkopocTh mepenayu
nH(pOpMaIK M MPOITYCKHAsE CIIOCOOHOCTh MUGPOBLIX U HEMPEPHIBHBIX KaHAJIOB.
DdheKTUBHOCTH CUCTEM Tepeaun uHGopMaluy. 3aaaya.

3. Metoasl Tmepemaud  AUCKPETHBIX M HEMPEPBIBHBIX  COOOIICHHA.
[ToMex0yCTOMYMBOCTh P PA3JIMUHBIX BUAAX MAHUITYJISIIUM. 3a7a4a.

4, CurHanel u  nioMexu. llepuwonnueckue curHainsl U psaabsl  Dypee.
CnekTpanbHbI aHAIN3 UMITYJIbCHBIX CUTHAJIOB. DHEPrus U MOUIHOCTh CUTHAJA.
MonaynupoBanHble  curHaibl W cnekTpel. JIUM  curHaim. ABTO W
B3aUMOKoppesiuoHHast pyHkuu. [IIymMbl 1 moMexu B 2IEKTPOCBS3U. 3a1a4a.

5. @unpTparuss  curHaioB. OcHOBBl cuHTEe3a GUIbTpoB. HmmynbcHas
XapakTeprucTuka. YacToTHas XapakTepucTuka ¢puiabTpa. 3aaya.

6. Lludpoas oOpaboTka curHanoB. Teopema KorenpbHHKOBa. AHAIOrOBO-
nudposas mpeodpazoanue. Ludpo-anamoroBoe mpeodbpasoBanue. PekypcuBHbIC

U HepeKypcuBHbIe HU(ppoBbie PuibTpbl. Metoasl cuntesa LId. 3aaaya.

3aganus 11 KypCcoBoil padoThl 0 AucHUILInHe « Teopernueckue
OCHOBBI CBSI3H»:

«Pacyer undpoBoro puiIbTPa HUKHUX YACTOT.

Lens: BeimonuuTk pacueT 3agaHHOTO TU(POBOTO (PHIIBTPA HIKHUX YaCTOT,
BBIMOJIHUThH YUCIIEHHOE MojenupoBanue puastpa B MATLAB Simulink (uau B
AHAJIOTUYHBIX CUMYJISITOPAX) ¥ MOJATBEPAUTH €r0 padOTOCTIOCOOHOCTb.

3ananue: BriOpate QuibTp HIKHUX YacToT bartepBopra 6-0oro mopsika,
BBITIOJIHATH TTPUBEJICHUE TIEPEIaTOYHON XapaKTEPUCTUKH (UIBTPaA MO 3aJaHHYIO
JacTOTy Cpe3a, pacCUuThiBaeMylo 1o cooTHomeHuio: FC = 1000-(N1+N2), I'm.
3neck N1- npennocnennss mudpa 3adetku, N2 — nocnennss nuudpa. Ecau N1,N2
= 0, To Oepercs 3naueHue 10.

BeinoaHuTh OmnmHEHHOE Z-npeoOpa3oBaHue nepe1aToOuHOU
XapaKTEPUCTUKN TIONYYEHHOTO (UIbTpa, BHIOUpAs YacTOTY JAHCKPETHU3AIUU
1udpoBoro ¢puiabTpa 1mo cootHomennro: FS = 2000-(N1+2-N2), I'm.

Jns  momydeHHoro 1u@poBoro  GUIBTpAa HEOOXOAUMO  IOCTPOUTH
cTpykTypHyto cxeMy B MATLAB Simulink (w1 B aHaJIOTHYHBIX CUMYJISITOpPAX),
MOJyYUTh HWMITYJIbCHBIM OTKIMK (QUIbTpa W TEPEXOJHYI XapaKTEepPHUCTHUKY,



1oJ1aBasi COOTBETCTBYIOIINE CUTHAIBI Ha BXOA QuuibTpa. Takke A aHaJIOrOBOTO
U TOJy4eHHOro IudpoBoro GuibTpa HEOOXOAUMO TOCTPOUTH aAMIUIUTYIHO-
YaCTOTHYIO, ()a30BO-YaCTOTHYIO XapaKTEPUCTUKY U Tpa(uK TPyNIOBOM BpEMEHU
3aJICPIKKH.

KpnTeplm BBICTABJICHHUSA OLHCHKHA CTYJACHTY Ha JK3aMeHe/3aueTe

Bajiabl OneHka >K3aMeHa

TpeboBanus kK c)OPMHUPOBAHHBIM KOMIIETEHUMAM
(pedTuHr (cTranmaptHas)

OBOM
OTICHKH)

86-100 OrneHka «OTIMYHO» BBICTABISIETCS CTYACHTY, €CIIH OH TIyOOKO
NPOYHO YCBOWJI TPOTPAMMHBIM MaTepuaj, HCYEpIbIBAIOIIE,
MOCJIeIOBATENIbHO, YETKO W JIOTUYECKH CTPOMHO €ro u3jaraer,
yYMEeT TECHO YBS3bIBaTh TEOPHIO C TPAKTUKOH, CBOOOIHO
«OTITUYHOY/«3a4TEH

CHpaBIsCTCST C 3aJayaMHd, BONpPOCaMHU M JPYTHMH BHUAaMHU
o NPUMEHEHUS] 3HAHWH, NpUYeM He 3aTPYIHSETCS C OTBETOM IIPH
BUJION3MCHEHUH 33/IaHUH, MPAaBHIIBHO OOOCHOBBIBACT IPHUHSITOE
peleHre, BIaJEeT PAa3HOCTOPOHHUMH HAaBBIKAMH W IMIPHEMaMH

BBITIOJIHEHUA IMPAKTHUYCCKUX 3a1ad.

76-85 O1eHKa «XOPOIII0» BBICTABISIETCS CTY/ICHTY, €CIIA OH TBEPAO 3HAET
MaTepHall, TPaMOTHO M TIO CYIIECTBY M3JIaraeT €ro, He JOMmycKas
«XOpOouIo» CYIIECTBECHHBIX HETOYHOCTEl B OTBETE Ha BOIIPOC, ITPaBUIILHO
/«3a4TEHOY NPUMEHSET  TCOPCTHYCCKUE  TOJOXKCHHS  MPH  PEHICHUU
MPAKTUYECKUX BOMPOCOB M 3a]ad, BIAJCET HEOOXOIUMBIMU
HaBbIKaMU U IPUEMAaMM HUX BBITTIOJIHCHUSA.

61-75 OneHka «yIOBJIETBOPUTENIBHO» BBICTABISIETCA CTYIEHTY, €CIH OH
MMeeT 3HaHHUS TOJNBKO OCHOBHOTO MarepHaja, HO HE YCBOWJ €ro
«YJOBJCTBOPUTEIbH | JETallel, JONYCKAeT HETOYHOCTH, HENOCTATOYHO IPABHIIBHBIC
0» /«3aUTEHOY (OpMYIIMPOBKY, HApyIIEHUs] JIOTHYECKON MOCIeJ0BATEIBHOCTH B
M3JI0’)KEHUH TIPOTPAMMHOTO MaTepHalia, UCTIBITHIBAET 3aTPyIHEHUS
[IPY BBIIIOJTHEHUH NIPAKTUYECKUX PAOOT.

0-60 OrneHka  «HEYJOBJIETBOPUTEIHLHO»  BBICTABISIETCS  CTYJICHTY,
KOTOpHIH HE 3HAET 3HAYUTEIBHOW 4YacTH TNPOrPaMMHOrO

MaTepHaia, JIOIyCKAaeT CYyLIECTBEHHbIE OLIMOKU, HEYBEPEHHO, C
«HEYOBJIETBOPUTEIN

OONBIIMMHU 3aTPYJHCHHUSIMH BBIMOJHACT MPAKTHYESCKUE DPAOOTHI
BHOY /«HE 3a4TEHO»

Kak mpaBuio, OLEHKAa «HEYIOBJIETBOPUTEIBHO»  CTABUTCS
CTYyJICHTaM, KOTOpble HE MOTYT NpPOJOJDKHTh oOydeHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHH [0 COOTBETCTBYIONIEH TUCIUITIINHE.




OueHouHbIe cpeCTBA ISl TEKYLIEld aTTecTAlNU

IIpuMepsbI NpaKTHYECKHUX 3ajaHue M0 JucuunHe «TeopeTuyeckue 0CHOBBI
CBSI3I
1. CxopocTh niepenayu JaHHBIX B OECIIPOBOJAHON cUCTEME CBsA3U paBHa 250

kOuT/c. Ucmonp3yeTcst AByXMO3UIMOHHAs a3oBas MaHUTy smus. Kakum o6pazom
MO>KHO YBEJIMYUTHh CKOPOCTh Mepead JaHHbIX 10 1 MOuT/c, He MEHsSl IIUPUHBI
kaHasia? Kak ocTaBUTh HEM3MEHHOW BEPOSITHOCTh OLTMOKK HA OUT B CUCTEME?

2. CkopocThb nepenaun AaHHbIX B OeCpoBOAHON cucTteMe cBsa3u paBHa 100
kOut/c. HWcmonp3yercs amrumdtyaHas MaHumyssiius. Kak npu  HewsMeHHOM
BEPOSTHOCTU OIIMOKK HAa OUT B CUCTEME YMEHBIIIUTh MOIIHOCTh U3JIydeHus Ha 10
b, He MEeHsI CKOPOCTh MEPEIAun TaHHBIX ?

3. BplUHCIUTHE aBTOKOPPEISIIMOHHYIO  (PYHKUUIO I JIUCKPETHOU
nocnenoBatenpHoct: (1 1 -1 -1 1 1 -1 -1). JIng maHHOM IOCIEI0BATEILHOCTH
HalTH OPTOTOHAIBHYIO MOCJIEAOBATEIBHOCTh. [IpuBeCTH MpUMeEp UCIOIb30BaHUS
MOAOOHBIX KOJOB Ha MPAKTHKE.

4. Hailiiute CHEKTPaJbHYI IUIOTHOCTh HPSIMOYTOJIBHOTIO PaJdOUMITYJIbCA
JUTATENIBHOCTHIO 2 MKC M yacToToi Hecymien 1,3 I'T. Ammnuryna umnyinbca 2 B.
Kak u3MeHuTCs ciekTpalibHasi TUIOTHOCTb, €CIU JaHHBIN paJIMOCUTHAJ TTOCTYMHaeT
C iepuoJioM 4 MKc?

5. AmnanoroBelii curHai ¢ moiocor gactoT (20...20000 I'tt) momaercss Ha
Bxoa AL (paspsinaocts ALIIT N = 8). JlnurenbHocTh curdana 1 yac. OnpenenuTsb
ooveM mamsatu (MO), HE0OOXOMMMBIN TSI XpaHEHHUS JAHHOTO CUTHAIa, CKOPOCTh
noroka Ha Beixoae AIIIl. Kakum cmocoOoM MOKHO BOCCTaHOBHUTH HCXOIHBIN
aHAJIOTOBBINA CUTHAI?

6. Paccuuraiite u Hapucyite cxemy IudpoBoro (GuibTpa C YacTOTOH
nuckpetuszanuu 48 kI (bunbtp — wugeanvHas auddepeHupyomas Iemnb).
[TokazaTh UMIYJILCHYIO XapaKTEPUCTUKY TAaHHOTO (PUIIbTpa.

7. Paccuuraiite u HapucylTe cxeMy UudpoBOoro (GuibTpa C YacTOTOH
muckperuszanuu 22 k' (puibTp — uaeanbHas UHTETpHUpYomas mnenb). [loka3zats

UMIYJIBCHYIO XapaKTePUCTUKY TaHHOTO (PUIIbTpA.



8. BhIUMCAUTH CPEeAHIOI0 MOIIHOCTh JUCKPETHOH mocienoBarenbHocT (40
our): 0110101111010110111011011011111101011101. Cxopocts nepegauu 10
out/c, ypoBensb Jorudeckoro «0» pasen 0B, ypoBeHs norndeckoit «1» pasen 1B.
CdopmupoBaTh OUT KOHTpOJISI YETHOCTHM MJIsi Kaxjaoro OailTa mnepemaaBaecMoit
IIOCJIEA0BATEIBLHOCTH.

9. Ormpenenute aMIIUTYJHO- U (Da304aCTOTHYIO  XapaKTEPUCTUKY
UJCATbHOIO0 HEUCKaXarollero kKaxajga cBs3u. Kakoil Oyner uMIynbcHas
XapaKTEPUCTHKA JAHHOTO KaHaja M €r0 aBTOKOPPEISITMOHHAS (PYHKITHS?

10. PaccmatpuBaeTcst muinoo0pa3Hblid pauoOUMITYJIBC JITUTEIBHOCTHIO 2 MKC
u ammumtynou 1 B. Yacrora 3amonHenus paguommiyibsca 2 I'Th. Onpenenure
CHEKTPAIbHYIO MJIOTHOCTh PAJUOUMITYJIbCca (LEHTPAIBHYIO YaCTOTY CIEKTpa, €ro
dbopmy u mupuny, I'n). Kak u3mMeHuTCs crieKTpaibHas IIOTHOCTb, €CIU JAHHBIM
pagroCHUrHan noctynaer ¢ nepuoaom 10 mxc?

11. IHosicauTe npuHmn padbotsl UM neTekropa Ha MPOMEKYTOYHOU YaCTOTE
10,7 MI'm u pa3paboTtaiiTe ero CTPYKTYpHYIO CXEMY, €CIU HHAEKC YacCTOTHOU
MOJYJISAIIMU M = 7, a HU3KOYACTOTHBIM curHal 3aHuMaet mnojocy (20...20000 I'm).

12. Curnan 3anumaet nojocy (0...6,5 MI'm). B nepegaTynke ucmob3yercs
amrutyaHas moxyisanus ¢ uHaekcoM 0,5. Hecymas gacrora mepenatumka 50
MI'n ¢ ammurygor 10 B. Onpenenuts 1OJNOCY YacTOT, 3aHUMAEMYIO
PaIUOCUTHAIIOM U MOLIHOCTh HECYLLEU YaCTOTHI.

13. B mepengaTuuke HMCIONB3YETCS AMIUIMTYAHAA MOIYJISLHS C HUHAECKCOM
0.5. Curnan 3auumaet nojocy (0...6,5 MI'n). Hecymas yacrora nepenaruuka 150
MTI't ¢ ammutynoit 20 B. Jlns ycunnenuss AM-curaana UCHoJIb3yeTcsl YCUITUTEND C
OTpaHUYCHUEM BBIXOJHOU aMImuTyAbl 10 40 B u xoddduimenToM ycuneHus 1o
HaIpsKeHUIo paBHBIM 4. Kakve u3MeHeHus MOsBATCA B PaAMOCUTHAIIE HA BBIXO/JIE
yeunutensa? Kak W3MEHHTCS CIEKTpaibHas IUIOTHOCTh AM-CHUTHaJIa Ha BBIXOJE
ycunurens?

14. baza JIYM-ummnynnca paBua 300. DddexTuBHas MIUPUHA CIIEKTPa paBHA
100 MTI'u. Haittu pgimurensHOCTh JIYM-uMmysibca M IIMPUHY OCHOBHOTO JIEMIECTKA

(GYHKIIMM aBTOKOPPEISILIUY ISl JaHHOTO CUTHAJIA.



15. Ouenute NOMEXOYCTOMYMBOCTD Pa3HbIX BUJIOB MaHHUMYJISALMU:
aMIUTUTYJHOM (C MAacCHBHOM TMay30#), 4aCTOTHOM (YacCTOThl HYJIS U E€IUHUIIBI
OpPTOTOHATBHBI Ha JUIMTEILHOCTH OuTa), (pa3zoBoit (caBur a3 Ha 7). AMIUIHTYIA
HECyUIEH MOCTOSTHHA JUISl KAKJI0T0 BUAA MAHUITYJISILIAH.

16. Haiith uMMOyJIbCHYIO XapaKTEPUCTHKY HEPEKYpCHUBHOTO (uibTpa ¢
koapummentamu (0,2; 0,7; 0,5; 0,3; 0,1; 0,05). UacTora nuckpernzaruu GpribTpa
paBHa 1 MI'u. K xakomy Tuny ¢puiasTpoB MOXKHO OTHECTH AaHHBIN ¢punbTp? (OHY,
®BY u T1.71.). Haliqute npuOIu3uTensHO 9acTOTy cpesa (PpriibTpa.

17. Paccumutaiite cxemy 1mudpoBoro ¢puiabTpa s uaTerpupyromei RC nenu
METOI0M OMJIMHEHHOTO Z-TIpeo0pa3oBaHus, €CIIM YacTOTa JUCKPETU3aIK paBHa 4
MI'n. R=160 Om, C =1 HO.

18. [IlpuBemuTe mpuUMEp [ABYX CHUTHAJIOB, OO0JaJalONIMX HJI€ATHHOM
aBTOKOppenssuuoHHon pynkiueit (AK®D). Kakas cBsa3p mexny AKD curnana u ero
CHEKTpalbHOW IIOTHOCThIO? CyHIECTBYIOT JM CHUTHQJIbl C OrPaHUYEHHBIM
CIEKTPOM?

19. CpenHekBagpaTHyecKoe€ 3HAQYEHUE BPEMEHHOIO  pacCesHUs B
rugpoakyctuueckoM kaHaine paBHo 0,1 mc. Halimure mnosiocy KOrepeHTHOCTH
KaHaja c¢Bs3u. CUrHan ¢ Kakou MoJIOCOM 4YacTOT MOKHO MCIIOIb30BaTh JJISI CBSA3U B
nanHoM ciy4dae? [losicHUTS.

3amanus a8 1a00opaTopHbIX padoT mo aucnuiuinHe «Teopermueckme
OCHOBBI CBSI3N»

Jlabopamopnaa  paooma Ne 1. Hccnedosanue  cneKkmpaibHvlX
XapakmepucmuK UMnyabCHbIX CUZHA08.

[lenb paboOThI: MCCIEAOBAaHUE CIEKTPATBHBIX XapPaKTEPUCTHUK UMITYJIbCHBIX
CUTHAJIOB, BBISICHUTh 3aBUCUMOCTb ITUPUHBI CIIEKTPa OT IJIUTEIbHOCTA UMITYJIbCA,
3aBUCUMOCTH ()OPMBI CIIEKTPa OT (DOPMBI UMITYJIbCA.

Hcxonubie jaHHbIE:

Buabl uMnyibcos:

1.ITpsiMmOyronbHBIN

2. TpeyroJibHbIiI



3.IIunoo6pa3HbIii
4. OKCNIOHEHIUAJIBHBIA OJHOCTOPOHHHUM
5. DKCIIOHEHIMAIbHBIN JBYXCTOPOHHHM
6.1"ayccoBckuii
Jlabopamopnas paboma npo8ooumcs ¢ NOMOWbIO NPOSPAMMHO20 NPOOYKMA
MATLAB
[Topsinok BBIOTHEHUS paOOTHI:
1.0OtkpeITh (haiin LAB 1.mdl
2.3aanbl 6 TEHEPATOPOB PA3TUYHBIX UMITYJbCHBIX CUTHAJIOB; 6-TH BXOJIOBBIN
ocuusuiorpag; 6-creKTpoaHaIn3aToOpPOB.
3.3amate IIUATENBHOCTh HUMIYJIbCOB T,=0.01c. OUEHUTH OTHOCHUTEIBHYIO
mpuny criekTpoB (AF) no yposuto -20 n1b ot makcumyma. Paccunrars napamerp
A=1,*AF 1151 Ka’KJ10T0 UMITYJIbCA.
4.YMeHbIINTh CKBAOXHOCTh (q=1/t, OT 3HaueHus oo (W1 OJUHOYHOIO
umitysbca) 10 q=10. OneHuTh U3MEHEHUs B CTPYKTYype CHEKTpa U Trpaduuecku
ONMPENENNTh  PACCTOSTHUE  MEXAY JABYMS  OMKaWIIUMU  JUCKPETHBIMU
rapmonukamu (AF).
5.M3mennTh ckBaxxHOCTH OT 10 10 5. Onpenenuts AF.
6.CpaBHHUTH U3MEpPEHHBIE 3HAUEHUA AF C IEPUOIOM MOBTOPEHUS UMITYJIHCOB
T (AF~1/T).
7.Caenath BBIBOABI MO CJEAYIOIIMM MapamMeTpaMm: y KakKoro OJMHOYHOIO
UMITYJIbCa MEHBIIMN YpPOBEHh OOKOBBIX JICTIECTKOB. Ha 4WTO B cmekTpe BiuseT
dbopma uMIyNbca, IIUTEIBHOCTD, MEPUO MOBTOpEHUA? 3amucarh I =2 psn

®dypbe A1 NPSIMOYTOJIBHOTO, TPEYTOJIBHOIO U MUJI000PA3HOTO UMITYJILCOB.

Jlabopamopnas paooma Ne 2. Amnaumyonas mooyaayus

[lenb paboThI: HCCIEIOBAHUE OCHOBHBIX XapaKTEPUCTUK AaMIUIUTYIHOU
MOYJIALINH.

Ucxonubie pnanubie: HWcerounwk Hu3kowyacToTHOro curhHana (10 T'm),
reHeparop Hecymeid dactotel (100 I'm), momymstop AM, ocmumiorpad,

aHalIn3aTop CIICKTpa.



Jlabopamopuas paboma npo8ooumcs ¢ NOMOWbI0 NPOZPAMMHO20 NPOOYKMa
MATLAB
1. Otkperth aiin LAB2.mdl

2. Cobpatb MOAYJIATOP AM — CUTHaJja 1o bopmyie
Spt)=Ug-(A+M-S,, (t)-cosapt, rme U,=1B, M — ko>ddummenr AM —
MOIYJIALIMY, S, (t) - TOHAJIBHBIN cUrHai ¢ yacrorou 10 I'u, @, = 2r-100, 1y,

3. 3amate M = 0 u npoBeputh curHai Ha Beixojie. (Ha cniekTpoananuzarope u
ocumiuiorpade I0KHa OBITh HEMOAYJIHpPOBaHHAs TapMOHHMKA C HECYIIeH
yactotoit 100 I'1)

4. Menss unneke Moayisinuu M ¢ marom 0,2, 3aMepUTh YpOBEHb OOKOBBIX
noyioc (rapMOHHUK) OTHOCHUTEIBHO YpPOBHsS Hecylleil yactoTel. llocTpouTh

3dBUCHUMOCTD pa3HUIbI aMILIUTY A «Hecymeﬁ» 1 OOKOBOM IT10JI0C OT HHICKCA M.

U MAX -U MIN

IUTSL JIF000T0
U MAX + U MIN

5. Tlo ocumimorpamme MpoOBEPUTH COOTHOIIEHHE M =

HHACKCA MOOYJIAIWH.

6. Ilomarb AM — cur”an Ha HenuHeitHOe ycTporcTtBo (HJIY — HenuHeiHbIit

yeunurtenb). CpaBHUTH A ABYX Xapaktepuctuk U, ~ U, u Uy, =4U,, ,

~ JUZ+UZ 44U
= U _

Opyu 3TOM paccuuTatb KOAP(UIMEHTHl TapMOHHK

(Hanpspxenust rapMOHHK MOYKHO OIICHUTH 11O CIIEKTPOTPaMME)

7. CnenaTh BBIBOJBI: IO TOMY, KaK 3aBHUCHT JOJII MOIIHOCTH, OT/JaBacMas Ha
060KoBYI0 TI0JIOCY OT MHIekca M. Onenuts 3pdekTuBHOCTF AM, IO CpaBHEHUIO
c OamaHCcHOM M OJHOMNOJOCHOW MopayJsunuei. [TouemMy HeoOXoauM JMHEHHBIN

ycunutens 1iist AM — cursanos.

Jlabopamopnasa paooma Ne 3. Hacmomnasn mooyaauus (4 uac.)
Ilens paboOTHI: WCCIEIOBAHWE OCHOBHBIX XapaKTEPUCTUK YACTOTHOM

MOJTYJISILIAH.



HcxonHble paHHBIE: TeHepaTop Hu3koudactoTHoro curHana (10I'1), remepatop
Hecymielr wactotel (100I'm), UM — wmoaymsaTop, ocuuiuiorpad, aHalIu3aTop
CIIEKTpA.

Jlabopamophas paboma npo8ooumcs ¢ NOMOWbI0 NPOSPAMMHO20 NPOOYKMA
MATLAB.

1. OtkperTh aiin LAB3.mdl

2. Cobpate moaymnsarop UM-curaana o dpopmyie Sq(t)=UoCos((wo + mm)t
+y), tne Up=1B, ®e=2n100I'u, Q=2rn10l'n, y=0, M — HHAEKC YACTOTHOU
MOAYJISIIAN (m=2...50).

3. 3agath M=0 1 MOBEpPUTH CUTHAJT HA BBIXOJIE€ (HA aHAJIM3ATOPE CIIEKTPa U
ocuuiorpage A0mKHA ObITh HEMOJYJIMPOBAaHHAS TapMOHMKA HECYLIEH YacTOTHI
wo=2m100Im).

4. U3mensa naaexc m ot 0 1o 5 ¢ marom 1, oneHuTHs MUPUHY CIEKTPA MO
cnektporpamme. CpaBHHTH ¢ pacueTHOU AF=2Af, rne Af — neBuarus 4acToThl.

5. Haiitu npu kakux uHAeKcax M npomnagaet Hecymas 9actota (U, wec=0 B).
Haiitu 2 nepBbIX 3HaUYE€HHUS M.

6. HaliTu mpu kakux HMHIEKCax M mporajaaer nepBas rapmonuka. Haittu
OJIHO 3Ha4YeHue M.

7. Cnenatp BeiBonbI. K kakoi ¢popme ctpemutcs cnektp UM npu Ooabmmx
3HaueHusAX M. [louemy aMIIUTyAbl OTAENIBHBIX TAPMOHUK HEPABHOMEPHBI WIIH,
BOOOIIIE, paBHBI HYJII0. PaccMoTpeTh mpeumyiiecTtBa U Hemoctatku UM mepen

AM. Kakue ycunuTen MOIHOCTA MOKHO TPUMEHSTH Juist UM.

Jlabopamopnaa  paboma Ne 4.  Koppenauuonnasa  ynxuus.
Koppenayuonunwtii npuem (4 uac.)

Lens paOoOTHI: HCCIENOBAHME PA3TUYHBIX CHUTHAJIOB C COOCTBEHHBIMU
ABTOKOPPEISIMOHHBIMU  CTPYKTypamu. [IOHSATH MNPUHIMI KOPPEISAIIMOHHOTO
MpUEMa CUTHAJIOB.

* [TonyuuTh QYHKIMIO aBTOKOPPEISALUUA OJAMHOYHOTO MPSIMOYTOJIBHOTO UMITYJIbCa

(BUICOMMITYJIBCA).



* lccnenoBarh 3aBUCUMOCTD MIUPUHBI (110 ypoBHIO 0,5 OT MakcCuMyma) OCHOBHOTO
JenecTka (PyHKIUU aBTOKOPPENSIIIUKY BUCOMMITYJIbCA OT JTUTEIIbHOCTH UMITYJIbCa
BO BpeMeHHU (IIMPHUHBI CIHEKTpa). Jluama3oH U3MEHEHUs JUIMTEIbHOCTH OT
MHUHHUMAJIbHOTO K MaKCUMallbHOMY 3HaueHuto — B 10 pa3. Caenars 10 usmepenuii,
MOCTPOUTH TpauK.

* [lomyunTh (QYHKITUIO aBTOKOPPEISAIUN MAYKHA U3 N MPSIMOYTOJIBHBIX WMITYJIHCOB
(uucno N u3MeHsTh ot 2 110 5). CaenaTh BBIBOJIBI.

[lonmyunth (QYHKIUIO B3aUMHON KOPPEISAIUU OJWHOYHOTO MPSMOYTOJHHOTO
UMITYJIbCA ¥ OJTMHOYHOTO TPEYTOJIbHOTO UMITYJIbCA: a) OJUHAKOBOM JUTUTEIILHOCTH;
0) pasHOW mIMTENbHOCTH (H000€ COOTHOIIEHWE uTelbHOocTel). Ilo

IMMOJIYYCHHBIM PE3yJibTaTaM CACJIaTh BbIBOJLI.

Jlabopamopnaa paooma Ne 5. Ananozo-uugppoeoe npeoodpazosanue
cuznanos. (4 uac.)
Llens pabGotel: IlomyuuTh NpakTHUYECKHWE HABBIKM B CHCTEMaxX aHaJOro-

udpoBoro npeodpa3zoBaHusl, MOATBEPAUTH COOTBETCTBUE TEOPEMBI
KorenpHnkoBa.

Hcxonubie maHHBIC: TeHepaTop Hu3koudacToTHoro curHana (10I'1), remepatop
BbIcOKOU yacToThl (100I'), ocumutorpad, ananuzatop crekrpa. JlaboparopHas
paboTa MPOBOIUTCS C TOMOIIBIO porpaMMHoro mpoaykra MATLAB.

- UccnenoBarh BIUSHUE Pa3psIHOCTH KBAaHTOBAHUSI CHHYCOUJAIBHOTO CUTHAJIA Ha
OTHOILIEHHE CUTHAJI-IIIYM Ha BBIXOJE KBAaHTOBATEJIS.

- HccnemoBath CTeNeHb HETWHEHWHBIX HMCKAXEHUNW H 00JacTedl MepeKpPBHITHS

CIICKTPOB CUI'HaJIa OT YaCTOTblI JUCKPCTHU3AllHH.

Jlabopamopnaa paboma Ne 6. Iugpposaa Gurvmpayus. Iugposoii
unmezpamop u ouggepenyupyrowuii punovmp (4 uac.)
ens pabotel: MccnemoBaTh MeETOA — JUCKPETU3AIMA  UMITYJILCHOU

XapaKTEPUCTUKN aHAJIOTOBOTO (DHIIbTpa U PACCMOTPETh MPOCTEHUININE peaTn3aluu
i poBeIX GUIBTPOB B BUE UHTErpaTopa U quddepeniupyromnero GpuisTpa.
Jlabopamopnas paboma npo8ooumcsi ¢ NOMOWbI0 NPOSPAMMHO20 NPOOYKMA

MATLAB.



BBINOTHUTE TUCKPETU3ALUIO0 UMITYJIbCHOW XapaKTEPUCTUKU (PUIIbTPa HUKHUX
gactoT barrepBopra 4-0r0 mopsiaka HpyU 4acTOTE€ IUCKPETHU3AlMU PABHOW TpHU
4acTOThI cpe3a ucxoaHoro ¢puibtpa. [loctpouts cTpykrypHyto cxemy LID.

Paccuurate  cuctemMHyr0o  QyHKUMIO ~ OUGPOBOrO  HMHTErparopa H
mudepennupyromero ¢unbtpa. IlocTpoUTh CTPYKTYpHBIE CXEMBI (PHIBTPOB.
[TontBepauTh wuHTErpUpyOmUe # AUGGEpPeHIUPYIOMUEe CBOWCTBAa JaHHBIX

MpoCTEHIINX MUGPOBLIX PUILTPOB.

Hepequb AUCKYCCHOHHBIX TEM JJIfl TUCKYCCUM
I[JBI BBIIIOJTHCHUS KOHTPOJIA M JOCTHIKCHUA I.[GJ'IGfI KypCa IIpcajiaracTtcsia

BBIHECTH JIaHHBIE TEMbI B paAMKaX JUCKYCCHOHHBIX OOCYKJIEHUM CO CTYJEHTaMM:

- CUrHassl ¢ OrpaHUYECHHBIM CIIEKTPOM

- Bo3neiicTBue AeTEpMUHUPOBAHHBIX CUTHAJIOB HA JIMHEWHBIE CTAlMOHAPHBIC
CHCTEMBI

- Bo3zeicTBre CiiydallHbIX CUTHAJIOB HA JINHEWHBIC CTALIMOHAPHBIE CUCTEMBI

- AKTHUBHBIE 1IENI C OOPATHOU CBSI3BIO

Kpurepuu ouenku:
v 100-85 ©0amwioB BBICTABISACTCS CTYICHTY, €CJIM OTBET MOKA3bIBACT

OpOYHbIE 3HAHMWS OCHOBHBIX IIPOIIECCOB M3y4yaeMOW mpeaMeTHOW obnactu,
OTAMYAeTCss  TIIyOMHOM W TIOJIHOTOM  PAacKpBITHUS ~ TEMBI;  BIIAJICHHE
TEPMHUHOJIOTHYECKUM amliapaToM; YMEHHE OOBSACHATh CYIIHOCTH, SIBJICHHIA,
MIPOIIECCOB, COOBITUM, JIeJaTh BEIBOABI U 000OIIEHNS, TaBaTh ApTyMEHTHPOBAHHbIE
OTBETHI, MPUBOANTH MPUMEPHI; CBOOOJHOE BJIAJCHHWE MOHOJOTUYECKOW pEeUblo,
JOTUYHOCTh W TOCJIEI0BAaTeIbHOCTh OTBETA; YMEHHE MPUBOAMUTH MPUMEPHI
COBPEMEHHBIX MPOOJIeM U3ydaeMOoi 00IacTH.

v/ 85-76 GamioB BBICTABISETCS CTYAEHTY, €CIM OTBET, OOHAPYKHBAIOIINIA
OpOYHbIE 3HAHHWS OCHOBHBIX TIPOIIECCOB HM3y4yaeMOW mpeaMeTHOW obnactu,
OTAMYaeTCss  TIIYOMHOH W TIOJIHOTOH  PACKPBITHUS ~ TEMBI;  BIIAJICHHE
TEPMHHOJIOTHUYECKUM allapaToM; YMEHHE OOBICHATH CYIIHOCTh, SIBJICHHIA,
MPOILIECCOB, COOBITHH, 1eTaTh BBIBOBI U 000OIIEHUS, TaBaTh apryMEHTUPOBAHHbIE

OTBCTLI, IMPHUBOAWUTL IIPUMCEPLI; CBO6OI[HOC BJIaJJCHUC MOHOJIOTHYECKOMN PCUbIO,



JOTUYHOCTh M TIOCJIENO0BATENbHOCTh OTBETAa. OJHAKO JONMYyCKaeTcs OfHa - JIBE
HETOYHOCTHU B OTBETE.

v 75-61 ©GaioB BBICTABISAETCS CTYIEHTY, €CIHM OIICHHBACTCA OTBET,
CBUJCTEIBCTBYIOINNA B OCHOBHOM O 3HAaHUU IPOLIECCOB M3Y4aeMOM IMPEIMETHOM
o0nacTd, OTIMYAIOUIMICS HEIOCTATOYHOM TIIyOMHOW M TOJHOTOM pPaCKpPBITHS
TEMBbI, 3HAaHHEM OCHOBHBIX BOIPOCOB TEOpUH; cIab0 CcPOPMUPOBAHHBIMU
HaBbIKAMHU aHalIM3a SBJICHUI, NPOIECCOB, HEJOCTAaTOUYHBIM YMEHUEM JaBaTh
apryMEHTUPOBAHHBIE OTBETHI U MPUBOAUTH IMPHUMEPHI; HEJOCTATOYHO CBOOOIHBIM
BJIAJCHUEM MOHOJIOTHYECKONW pEeYbl0, JOTMYHOCTBIO M IOCIIEIOBATEIbHOCTHIO
orBeTa. Jlomyckaercss HECKOJBKO OIMIMOOK B COAEpPKAHMM OTBETA; HEYMEHHUE
NPUBECTU TMPUMEP PA3BUTHUS CUTYyal[Uu, IIPOBECTH CBSI3b C APYTMMH acClEeKTaMu
u3y4aeMoi obacTu.

v 60-50 GaytoB BBICTABISIETCS CTYAEHTY, €CIM OTBET, OOHAPYKHBAIOIINIA
HE3HAHWE TMPOIECCOB H3ydyaeMoOW MpeIMETHOM 001acTH, OTIWYaAIOIINICS
HErnyOOKMM pacKpbITUEM TEMbl, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
HEeC()OPMUPOBAHHBIMUA HAaBbIKAMU aHaIM3a SBJICHUM, IPOLECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAHHbIE OTBETHI, CJIA0bIM BJIaJIEHUEM MOHOJOTUYECKON
peubl0, OTCYTCTBUEM JIOTUYHOCTH U ToOcienoBaTeiabHocTH. JlomyckaroTcs
cepbe3Hble OMMOKM B  COAEpPKAHUM  OTBETA; HE3HAHHE COBPEMEHHOMU

po0IeMaTHKU U3y4aeMoil 001acTH.



