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1. AHHOTAIUA

1.1. Kpartkoe onucanue coepaHus JaHHOW TUCIUIUIAHEI,

VYyeOHas mporpaMMa AUCHMIUIMHBI BBEJIEHHWE B CHUTHAJbl U CHUCTEMBI MEPBBIH M3 HECKOJIBKHUX
KypCOB CHEIMAaJIN3alllM, TOCBSIIEHHOW IM(poBoii 00paboTke curHaiaoB. CoBpeMeHHas
nudpoBas oOpabOTKa CHUTHAJIOB — CIIOKHAsT W MHOTOTpaHHas oOOJacTh TEXHUKH. YUTOOBI
pa3o0parbcsi B HEH, HY)KHO HPEXKJIE BCEro MOHATH 0a30BbIe NMPUHIMIIBI, O KOTOPBIX U MOWJET
peub B 3TOM Kypce. B Hem Bcero nse Tembl. [lepBasi U3 HMX MOCBAIIEHA CUTHAJIaM, B HEM MBI
[IOTOBOPUM O TOM, 4YTO CHUTHAJIbl, KaK OHH aHAJTU3UPYIOTCA, M3 KaKUX HIIEMEHTAPHBIX
KUPIUYHUKOB CKJIQJBIBAIOTCA M KakMM 00pa3oM TMOMaJaloT OOpaTHO B OKPY’KAIOUIUH Hac
busnueckuit Mup. Bo BTOpoit TeMe MBI TiepeiiieM OT CUTHAJIOB K CUCTeMaM, MpeaHa3HAaYeHHBIM
Ui UX 00paOOTKM, W TIOCMOTPUM, KakK O3TH CHCTEMbl KIACCU(PUIUPYIOTCS, KaKUMH
XapaKTEePUCTHUKAaMH O0JIaal0T M KaK UMEHHO M3MEHSIOT MPOXOASIIUE Yepe3 HUX CUTHANBL. JTO
T€ OCHOBBI, TJIy0OOKO€ IMOHMMAaHHE KOTOPBIX HEOOXOAMMO [UJIsi OCBOEHUS W TPaMOTHOIO
UCTIOJIb30BaHUsl 0OJiee CIOKHBIX METOAOB OOpabOTKM CUTHAJIOB, PeYb O KOTOPBIX IMOMIET B
CIEeNyIOIUX Kypcax coenuanuizauud. llens nucuurminsbel: chOpMUpOBaTh Yy Ciyliatesnei
npejcTaBieHrne 0 0a30BbIX MpUHIMIAX 00paboTku. B pe3ymnbraTe oOyueHus ciymaTenau OyayT:
3HAaTh OCHOBBI TEOPUU CUTHAJIOB M cucTeM. [loHMMaTh 3aKOHBI MpeoOpa3oBaHUsl CUTHAJIOB B
cucTeMax. YMETh BBIIOJHITH PAacueThl, CBA3aHHBIC C aHAJM30M CHTHAJIOB U CHUCTEM, a TaKXKe C
MPOXOKICHUEM CUTHAJIOB Yepe3 TAKUE CUCTEMBI.

1.2. TpynoeMKOCTh B aKaJeMHUYECKUX KpeauTax M Yacax, (POpPMBI HTOTOBOTO KOHTPOJIS

(3x3amen/3auet); 216, B kpenuTax -6 , Dxk3amMeH

13 B3anMocBsa3b AUCHUIUIMHBL C APYI'UMH JUCHUIIJIMHAMU y‘IGGHOI‘O IJ1aHa CII€NUaJIbHOCTHU
(HampaBJICHMS)

"UndopManimoHHbIE TEXHOJIOTUN"
"BBenenue B TENEKOMMYHHUKAIIMOHHBIE CUCTEMBI"

Y V V

Pe3ynbrarhl M3ydeHUs NAHHOW IUCLUIUIMHBI HCIOJIB3YIOTCS IPU HM3YyYEHUHU CIEIYIOIINX
JUCLUIINH:

» "Teopwus nmoctpoeHUs: HHHOKOMMYHHKALMOHHBIX CETEH U cucTeM";

» "Cucremsl 0eCripOBOIHOM CBSI3H '

1.4. Pe3ynbpTaThl OCBOCHHUS MTPOTPAMMBI TACHUTIINHBIL:

Kon
HHIHKATOPA
Kon JMOCTHIKEHHS
. | HaumeHOBaHMe MHAMKATOPA
KOMIETeHIHH (8 HaumeHoBaHue KOMIIETEHIINH (8 KOMIeTeH Ui . o
MOCTHKEHUH KOMITeTeHIHI (6
coomeemcmaeuu coomeemcmauu pabouum ¢ y4eOHbim (6
coomeememauu pabouum ¢
pabouum ¢ NJIaHOM) coomeemcmeuu
VUeOHbIM NIAHOM)
V4eOHbIM NAAHOM) paboyum ¢
VUEOHbIM
NnAAHOM)




YK-6

Cnocoben onpeodensams u
peanu3zoevléams RPUOPUM Em bl
COOCMEEHHOU 0eAMENbHOCIU U
CnOCOObL ee co8epuIeHCME08AHUA HA
OCHOBE CAMOOUEHKU

YK-6.1

YK-6.2

YK-6.3

3Haem MeTOIMKN CaMOOIICHKH,
CaMOKOHTPOJIS U
CaMOPa3BHUTHS C
UCTIOJIH30BaHUEM TTO/IX0JIOB
3I0POBBhECOCPEIKEHUS.

Ymeem pewars 3anaun
COOCTBEHHOTO IMYHOCTHOI'O U
po(hecCHOHATLHOTO Pa3BUTHSI,
OTIPEICIIATh U PeaTn30BbIBATH
IPHOPHUTETHI
COBEPIIICHCTBOBAHHUS
COOCTBEHHOMH JeITEILHOCTH,
MPUMEHSTh METOIUKH
CaMOOIICHKH U CAMOKOHTPOJIS,
MPUMEHSTh METO/IUKH,
MO3BOJISIOIINE YAYUIIHTh U
COXPaHMTH 3/I0POBHEC B
MPOIIECcCe KU3HEIEATEITHPHOCTH.

Bianeer TeXHOIOTHIMU U
HaBBIKAMM YIIpaBJIEHUS CBOEH
MMO3HaBATEIILHOU
JIeITSIILHOCTRIO U €€
COBEPIICHCTBOBAHUS HA
OCHOBE CaMOOIICHKH,
CaMOKOHTPOJIS ¥ IPUHIUIIOB
caM000pa30BaHMs B TCUCHUE
BCel JXKU3HU.

OIIK-3

Cnocoben npuoopemampy,
obpabamuieams u UCNOIb306aMb HOBYIO
unghopmayuio 6 ceoeii npeomemuoul
odnacmu, npednazamep HoGble udeu U
n00X00bl K peuteHuo 3a0ay ceoeil
npogheccuonanvholl desasmenpbHOCMU

OIIK-3.1

OIIK-3.2

3HaeT NPUHLIUIIBI TOCTPOCHUS
JIOKAJIbHBIX U TTI00ATBHBIX
KOMIIBIOTEPHBIX CETEM,
TUTIOBBIC TTPOLIEYPHI
MIPUMEHEHUS MPOOIEMHO-
OpPUEHTUPOBAHHBIX
MPUKIIAIHBIX TPOTPaMMHBIX
CPEICTB B IUCHHUTLITNHAX
poQ)eCCHOHAIBHOTO IUKJIA U
npodeccuoHaabHOM chepe
JEeSITEIIbBHOCTH

YMeer ucnosnb30BaTh
COBpPEMEHHbIE
UH(POPMALIMOHHbIE U
KOMIIBIOTEPHBIE TEXHOJIOTHUH,
CpEACTBA KOMMYHHUKALIHM,




OIIK-3.3

CHOCOOCTBYIOIITHE
MOBBIICHHIO Y (PEKTUBHOCTH
Hay4YHOI 1 00pa30BaTeIbHOM
chep AesITeIBHOCTH

Baaaeer nepegoBeim
OTEUYECTBEHHBIM U
3apy0eKHBIM OTIBITOM MPU
MPOBEJICHUH UCCIIEIOBAHMIA,
npoektuposanuy, [11I'Y
TEXHOJOTUYECKHUX MPOIECCOB U
IKCILTyaTaI[uu
MH(OKOMMYHHUKAIIMOHHBIX
CUCTEM, CETEH U YCTPOUCTB.

OIIK-4

Cnocoben pazpadamvieams u
RPUMEHAMb CREYUATUIUPOBAHHOE
RPOZPAMMHO-MaAmMeMamuuecKoe
obecneueHnue 011 nposedeHUs
UCcne008anuil u peuieHuu nPOeKmHo-
KOHCMPYKMOPCKUX U HAYYHO-
uccneoosamenbcKux 3a0ay

OIIK-4.1

OIIK-4.2

OIIK-4.3

3HaeT OCHOBHBIE METOBI
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX C IOMOLIBIO
COBPEMEHHOI'0
CHEUUAIN3UPOBAHHOTO
POTrPaMMHO-MaTEMAaTHIEeCKOTO
obecrieueHus TIPH peIICHUN
HAYYHO-UCCIIEIOBATEIBCKHX
3a1a4

Ymeer ucnonab30BaTh
COBpPEMEHHOE
CTECIUAIN3UPOBAHHOE
MIPOrpaMMHO-MaTeMaTHYECKOS
o0ecrieyeHue IS PEeLIeHuUs 3a1a4
npuema, 00pabOTKH U Tiepeaun
WHGOPMAIUY U TIPOBEICHUS
WCCIIEIOBAaHNHN B 00JIaCTH
UHGOKOMMYHHKAITHIA

Baaneer MeTomaMu
KOMITBIOTEPHOT'O MOJICITUPOBAHUS
1 00paboTKH HHPOPMAITHH C
MTOMOIIBIO CTICTIHATN3HPOBAHHOTO
MIPOTrPaMMHO-MaTEMaTHIECKOTO
obecreueHus

IIK-1

Cnocoben ucnonv3oeams cospemennvle
00CMuCeHus HAYKU U nepeoosvle
UHPOKOMMYHUKAYUOHHbIE MEXHOI02U,
Memoovl RPO6EOEHUA MeOPEeMUUECKUX U
IKCHEPUMEHMAIbHBIX UCCTIC006AHUIL 6
HAYYHO-UCCNIe006amenbCKUX pabomax é

IIK-1.1

3HaeT TEXHUYICCKHE
XapaKTePUCTUKU
9KOHOMHYECKHE TTOKa3aTeIIn
pa3paboToK B 00J1acTH
PaarOdIIEKTPOHHOM TEXHUKH,
JIEHCTBYIONIUE HOPMATHUBHBIC
TpeOOBaHUsI U TOCYJapPCTBEHHBIC




oonacmu UKTuCC, cmasums 3a0auu
ucciedoeanus, 6bloOupams Memoosvl
IKCHEPUMEHMAILHOUL PAOOMbL C Uenbl0
COBEPUIEHCMBOBANUSA U CO30AHUIO HOBBIX
nepcneKmueHbIX
UHPOKOMMYHUKAYUOHHBIX CUCHIEM

IIK-1.2

IIK-1.3

CTaHIapPTHI.

YMeeT oCyeCTBIISTh TATCHTHBIN
ITOMCK, ITPOBOAMTE COOp, aHATIU3 U
CUCTEMATH3aIUI0 HAyYHO-
HCCIIeI0BATENIbCKOM
uHQopMaIuu, GopMyJIupoBaTh
LENTH | 33][a4l HAy4IHO-
HCCIIEIOBATENBCKUX PA0OT.

Bnapeer HaBpIKaMu pa3paboOTKH
Y aHaJIM3a BapUaHTOB CO3AAHUS
PaarodIEKTPOHHOIO YyCTPOUCTBA
WIH PaNO3JIEKTPOHHON CUCTEMBI
Ha OCHOBE CHHTE3a HAKOIIJIEHHOTO
OIIBITA, U3YYEHUS JINTEPATYPHI.

IIK-2

Cnocoben camocmosamenbHo
6bINOJIHAND IKCHEPUMEHMATIbHbBLE
UCcne006anus 01 peuleHus HayuHo-
UCCIE006AMENIbCKUX U
nPOU3800CHBEHHBIX 3A0aY C
UCNO/Ib308AHUEM COBPEMEHHOU
annapamypol U Memooo08 uccied08anus

IIK-2.1

TIK-2.2

ITIK-2.3

3Haer meTouku cOopa,
aHajam3a u 00paboTKH
CTaTUCTHUYECKOW MHpOpMALIUU
MH(OKOMMYHUKAIIMOHHBIX
cHCTEM

YMmeeT npoBOIUTH
HCCJICIOBAHMSI XapaKTEPUCTUK
TEJIEeKOMMYHUKALHOHHOTO
000py/I0BaHUs U OLICHKH
KayecTBa MPeA0CTaBISIEMbIX
ycIyr

Bianeer HaBnIKaMu aHaiIu3a
Hay4HO-TEXHUYECKON
po0JIeMbI Ha OCHOBE TT0100pa
Y U3YUCHUS JIUTEPATYPHBIX U
MaTEeHTHBIX UCTOUYHUKOB, a
Tak)Ke HaBBIKAMH MPOBEICHUS
AKCTIEPUMEHTAIBHBIX Pa0OOT.

IIK-3

Cnocooen camocmosamenvHo cobupamso
U AHATTU3UPOBAMb UCXOOHbBIE OAHHbBIE C
yenvto hopmuposanuio niana
pazeumus, eblpadomKe u 6HeOPEeHUuI0
HAYYHO 000CHOBAHHBIX PeuleHUIl NO
ONMUMU3AUUU CemU CEAA3U.

IIK-3.1

IIK-3.2

3HaeT METO/IbI ¥ MOJXO/IbI K
(GhOpMUPOBAHUIO TIAHOB
pa3BHUTHS CETH, CPEACTBA
cOopa 1 aHaIM3a UCXOIHBIX
TAHHBIX 7151 Pa3BUTHS U
ONTUMMU3ALNH CETHU CBSI3U.

YMmeeT npuMeEHATh
COBPEMEHHBIE METO/IbI
HUCCIIENOBAHUH C LIETBIO
CO3IaHUs TTePCIIEKTUBHBIX




IIK-3.3

CeTel CBS3U, OCYILIECTBIATh
MOKCK, aHAJTU3UPOBATh U
OIICHUBATh MH(POPMAIIUIO,
HEOOXOAUMYIO JIJIst

3¢ (HEeKTUBHOTO BHITIOTHEHUS
3aJjauM [JIaHUPOBAHUSI.

Bnaneet HaBbIKaMu BeIOOpA
TEXHOJIOTHH JJIs1
MPEIOCTABIICHUS YCIYT CBA3H,
pacuera S3KOHOMUYECKOM
a3 exTuBHOCTH
MPUHUMAEMbIX TEXHUYECKUX
pelleHN 1, HaBbIKaMU aHAJIN3a
KayecTBa pabOThl TEXHUYECKUX
CPEJICTB CBSI3H.

IIK-4

Cnocooen obecneuucamsp

cucmemul IIT'Y

ungopmayuonuyio 6e3onacHocms
CUCHEMHO20 NPOZPAMMHOZ0
obecneuenus UHPOKOMMYHUKAUUOHHOU

IIK-4.1

IIK-4.2

ITIK-4.3

3HaeT OCHOBBI 0OeCIICUCHUS
MH(QOPMAITMOHHOH 0€30MIaCHOCTH,
HOPMAaTUBHBIC IPABOBBIC aKTHI B
o0macti THPOPMALTUOHHON
0e30MacHOCTH, CUCTEMHOE
MporpaMMHOE 0OeCTICUCHHE.

YMmeer ocymecTBIsSTh cOOp U
aHaJIN3 UCXOIHBIX JIAHHBIX JUTSI
oOecrieueHnss HHPOPMAIIMOHHOMH
0e301MacHOCTH CHCTEMHOTO
MIPOTPAaMMHOTO O0ECTICUCHHUS.

BaageeT HaBBIKAMH yCTaHOBKH H
HacTPOMKH amnmapaTHo -
MIPOrPAaMMHBIX CPENICTB 3aIIHUTHI
CHUCTEMHOTO IPOrPaMMHOT0
oOecrieueHus

2. YYEBHAS ITPOT'PAMMA

2.1. llenun u 3a1a9M TUCITUTIIAHBI

JMcuunIMHA TEOPUH CUTHAJIOB M CUCTEM B HACTOSIIEE BPEMSI 3aHUMAIOT OJJHO M3 LEHTPAIbHBIX
MECT CpeAM AMCUUIUIMH MPO(EeCCHOHAIBHOW MOATOTOBKM HE TOJBKO PATHOMH)KEHEPOB -
pa3paboTYNKOB PaJMOTEXHHYECKHX CHCTEM CaMoOro pas3iIMYHOr0 Ha3HA4YEeHUs, HO M BCEX
CHeUHaTbHOCTEH, B TOW WJIM MHOW MEpe CBA3AHHBIX C perucrpanueii, oopamienuem, oopadboTkon
¥ UCTIOJIb30BaHUEM HMH(MOPMAIIMOHHBIX TAHHBIX CaMOW Pa3IMYHON MPHUPOABI — IMOJIB30BATENCH




cUcTeM. JTO oOIpenensercs TeM, 4YTo HWH(pOpMalus, Hapsgy C Marepueidl U DSHEpruei,
NPUHAUISKAT K (QyHAAMEHTAIbHBIM (PMIOCOPCKUM KaTeTOPHSIM €CTECTBO3HAHMS U SBISIETCS
OHOW W3 [BWXKYIIMX CHUJ COBPEMEHHOTO pa3BUTUS HAayKH, TEXHUKH M 4YeIOBEYECKOU
nuBHIM3anuy B 1esnioM. Ho mH(popmanus He OTHOCHTCS K YUCITy MaTepHaIbHBIX OOBEKTOB U HE
CyIIeCTBYeT B sIBHOW ¢u3mueckoil ¢opme. Hocutensmu uHpOpManuu SBISIOTCS CHUTHAIBI B
110001 (hopMe MX MaTEpHAIBbHOTO MPEACTABICHHUS B MPEAETaX CHCTEM, BHE KOTOPBHIX MOHSTHS
CHUTHAJIOB TaK)X€ HE MMEIOT CMbIcia. Bce 3TO W NMPUBOIUT K TOMY, YTO MPO(ECCHOHATBHO
rpaMoTHass ¥ d3(dekTuBHAs peructpanus HHPoOpManuu, ee o0paboTKa, WHTEpIpETaIus H
UCIIOJIb30BaHUE BO3MOXKHBI TOJIBKO MPH XOPOIINX 3HAHUSAX TEOPUH CUTHAJIOB M CUCTEM.

2.2. TpynoeMKOCTh IUCHUIUIMHBI M BHUABI Y4eOHOW paboThl (B akaJeMHUYeCKHMX dYacax |

3aUETHBIX E€AUHUIAX) (Yoaaums

OUCUUNIUHDBL)

CMpOKU, Komopule He 0yO0ym RPUMEHEHbl 8 PAMKAX

BCCI‘O, B Pacnpeneﬂeﬂne 1o ceMecTpam
Buasbl yue6Hoii padoThI aKan. _ I | I 11 _Iv I R
qgacax ceM. ceM. CeM. CeM. ceM CeM.
1 2 3 4 5 6 7 8
1.06mas Tpy10eMKOCTh U3yYeHHUsI 216 216
AMCHMILJIMHBI 10 ceMecTpaM, B T. 4.:
1.1. AynuTopHbIe 3aHSTHS, B T. 4. 52 52
1.1.1.JIexunu 34 34
1.1.2.IlpakTuyeckue 3aHATHS, B T. 4.
1.1.2.1. O6cyxnenue
MIPUKJIATHBIX TIPOEKTOB
1.1.2.2. Keiicnl
1.1.2.3. JlenoBble Urpsl,
TPCHUHTH
1.1.2.4. KoHTpoJbHbBIE
paboThI
1.1.2.5. Jlpyroe (yka3atp)
1.1.3.Cemunapsl
1.1.4.JTabopaTopHbIe pabOTHI 18 18
1.1.5./Ipyrue Buab! (ykas3arb)
1.2. CamocrosiTenbHas padboTa, B T. U.: 110 110

1.2.1. IloaroroBka K 3K3aMeHaM

1.2.2. JIpyrue Buas
CaMOCTOSTENIbHON paboThI, B
T.4. (yKa3aTh)

1.2.2.1.ITuceMeHHbBIE JOMAIITHNIE
3adaHUus

1.2.2.2.KypcoBbie pabOThI

1.2.2.3.Dcce u pedepatsl

1.2.2.4. ]lpyroe (yka3aTp)

1.3. Koncynpranuu




1.4. lpyrue MeTos! M POPMBI 3aHATUI

WToroBsiii KOHTPOIb (DK3aMeH, 3auer, Jx3amen 54 | JK3ameH
mud. 3a4eT - yKas3arh) 54

2.3. ConepixaHue AU CHUILIHHBI

2.3.1. TemaTu4YecKHii NJIAH U TPYA0EMKOCTh AyIUTOPHBIX 3aHATHI (MOAYJIH, pa3aesibl
JUCHUIIMHBI U BUAbI 3aHATHI) 110 padoyeMy yueOHOMY IJIAHY

Pa3nesnl 1 TeMBbl AMCHMIIIMHBI Bcero Jlekuu Mpakr. Cemunapsbl | Jladop.
(ak. yacoB) u(ak. 3anaTHs (ak. yacos) (ak.
4acoB) (ak. 4acoB)
4acoB)
1 2=3+4+5+6+ 3 4 5 6
7
Mogayas 1.

Pazpen 1. Yceuwianrean 2 2 0
Pasnea 2. HesimHeliHbIE 3JIeMEHTBI 10 6 4
Pasnen 3. JlerekTupoBanue 4 2 2
Pasnea 4. [IpeoOpa3oBaHue 4aCTOTHI. 2 1 1

YaCTOTHBLIA CMECHUTEID

Paszaen 5. ['eHepanus 4 3 1
Paznen 6. CHHTE3aTOp 4aCTOTHI 4 3 1 -
Pasznen 7. ALIIT u LIAII 4 2 2
Pa3nen 8. ®unbTpsl. 4 2 2
Pa3nen 9. Panuorexnunyeckue 2 2 0
CUTHAJIBI
Pa3nen 10. DHepreTudeckue 2 2 0

IMIOKa3aTCjIn CUurHajia.

Pasznen 11. CnekrpanbHoe 4 2 2
NpeaACTaBJICHUC CUTHAJIOB.

Pa3nen 12. [IpeoOpazoBanus 2 1 1
Jlannaca. OCHOBHEIS
XapaKTePUCTUKN TIPEOOpa30BaHUs
Jlamnaca.




Paznea 13. KoppensiuoHHBbIH 1 1 0

aHaJIN3 CUTHAJIOB.
Pazgen 14. CeepTka 1 1 0
Paspnen 15. Monynsauus 2 2 0
Pa3znen 16. Z- Tpanchopmanus 2 2 0
Paznen 17. Oyukuus nepeayn 2 1 1
Pa3nen 18. CTaOUIBLHOCTL CUCTEMEI, 2 1 1
54 36 18

HUTOI'O

2.3.2. Kparkoe cogep:kaHue pa3aejioB JUCHUIIMHBI B BU/Jle TEMATHYECKOI0 MJIaHA
Pazoen 1. Ycuaurean.

Tema 1. BBenenue. Anepuogu4eckuil yCUINTENb.

AnepuoANYeCKUMHU YCUIIUTEISIMHA HAa3bIBAIOTCS YCUJIMTENN, B KOTOPBIX SIBHO BBIPAKEHHON
Harpy3Koil sIBJISIETCSA YMCTO aKTUBHOE CONIPOTUBIIEHUE (PE3UCTOP). DTU YCUIIUTENN TaKXKe
Ha3bIBatOTCs ycrunTelsiMa ¢ RC — CBsA3sIMU MM pe3UCTOPHBIMU. B KauecTBe aKTUBHBIX 3JIEMEHTOB
UCTIOJNIB3YIOTCSI OUTIONISIPHBIE U TTOJIEBBIE TPAH3UCTOPBI.

Tema 2. KackagHoe coeIMHEHUE allepUOIMYECKOTO YCUIuTeNsd P€30HAHCHBIN YCHIIMTENb.
Pe3oHaHCHBIN yCHIUTENb AIEKTPHUUECKUX KOJIeOaHUH, CoiepKalluii pe30HaHCHBINA KoJ1eOaTebHbIH
KOHTYpP Y UMEIOIIUI BCIEICTBUE 3TOr0 OOJIBIIOE YCHUICHUE B CPABHUTEIBHO Y3KOM MOJIOCE YacTOT
BOJIM3M PE30HAHCHOM YacTOTHI (CM. Takke Pe3oHaHc), YTO MO3BOJISET C MOMOIIBIO PE30HAHCHOTO
YCUJIMTEIIS.

Pazoen 2. HeqimHeiiHbIE 3JIEMEHTBI

Tema 3. HenmuHeitHOE pe30HAHCHOE YCUIICHHUE.

HennHeiiHpIMU HA3BIBAIOTCS SJIEMEHTHI, ITAPAMETPHI KOTOPBIX 3aBUCIT OT BEIIMYUHBI U (HLITH)
HAIpPAaBJICHUS CBA3aHHBIX C 3TUMHU JIEMEHTaMU IEPEMEHHBIX (HaMpsKeHUs, TOKa, MAarHUTHOTO
MOTOKA, 3apsija, TeMIEePaTypbl, CBETOBOTO TOTOKA U JIp.).

Tema 4. YMHOXHUTENb YaCTOTHI, AMIUIUTYIHBIA OTPAHUYUTEID

[TonynpoBOAHMKOBBIN YMHOXUTEIh 4acTOTHI [Iporiecc moiy4eHus: U BbIACICHUSI TAPMOHUKH C
YaCTOTON N, OTANYAIOMIMICA OT UCXOJHOM YacTOTHI (® B LEJIOE YKCIO N pa3, THe

n=2,3,4..., Ha3pIBACTCSI YMHOKEHUEM YaCTOThl. JTOT MPOIECC OCYIIECTBIACTCS B Y
MHOXKHUTEJISIX YacTOTHI - yCTPOMCTBAX, MO3BOJISIFOIINX BBIAEIUTH N-F0 TAPMOHUKY OCHOBHOM
YacCTOTBI.

Tema 5. MoaynsaTopsl.

MoaynsaTop sIBASIETCS OJTHOM M3 COCTABHBIX YaCTEW MEPEAAOIINUX YCTPOUCTB PaguOCBsI3U, PaIno-
U TelleBelIaHusl. 3/1eCh HECYIIUMU SBJISIIOTCS BBICOKOYACTOTHBIE TAPMOHUYECKUE KOJIeOaHMsl, a
MOJIYJIUPYIOIIUMU — KOJIeOaHUs 3BYKOBOM YacCTOTHI U BUJICOCUTHAIIBI.

Pazoen 3. /lemekmupoeanue

Tema 3. HemmHeliHOE pe30HAHCHOE YCUJIEHUE


https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%82%D1%87%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%80%D0%BC%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5_%D0%BA%D0%BE%D0%BB%D0%B5%D0%B1%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B2%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB

AMIUTUTYTHOE IETeKTUPOBAHKE, YACTOTHOE (Pa30BOE NETEKTUPOBAHUE, CHHXPOHHOE JAETEKTOP.
Tema 4. Y MHOXKHUTEJb YaCTOTHI, AMITUTYHBIA OTPAaHUYUTEND

JlerekTupoBaHueM (IEMOIYJISIIMEN) Ha3bIBAIOT Mpolece MpeoOpa3oBaHUS MOIYIUPOBAHHOTO
BBICOKOYACTOTHOTO CHUTHalla B KoseOaHue, Gopma KOTOPOro BOCHPOM3BOAMT HU3KOUACTOTHBIM
MOJIYIUPYIOMUNA CcUTHANL. JeTeKTOphl JeNnaTcs Ha AaMIUIMTYIHBIE, YacTOTHBIE, (ha30BEIE,
UMITYJIbCHBIC, TU(dpOoBBIC. 3adada JETEKTOpa — MAaKCUMaJbHO O€30MMO0YHO BOCIPOU3BECTH
MOAYJIUPYIOLIHM, CUTHAIL.
Pa3zoen 4. Ilpeoodpazosanue yacmomsol. 4acmomHbslii CMecumens
Tema 8. HaCTOTHBIN CMECUTEND

[IpeoOpa3zoBareny 4acTOT HMCHOJIB3YIOTCS BO BXOJHBIX IIEMSAX TPaKTOB IpHeMa jisi IepeHoca
cnektpa CBY-curHanaoB B CpaBHUTEIHLHO HU3KOYACTOTHBIN JAMANA30H MPOMEXKYTOYHBIX YaCTOT, TIe
YK€ U MMPOUCXOUT KauyeCTBEHHAss HeoOXoauMasi 00paboTKa CUTHAIOB. B TpakTax mepemadu — 3TO
BBIXOJIHBIE ~ YCTpOWCTBa, mpeoOpasymomue cPopMHUpOBaHHBIE HH(POPMAIIMOHHBIE  CHTHAJIBI
A3 HU3KOYacTOTHOW oOxactu baseband wnm I1TU-dyactror B CBU-mmamaszoH Uit JaibHEHIIEH
nepeaayu mo paarokaHagam. CMeCUTeIb (CMECHTENb YacTOT) — 3JICKTPUYECKas IIeTb, CO3aromiast
CHEKTp KOMOMHAIIMOHHBIX YacTOT MpH Mojaue Ha He€ IBYX WM 0oJiee CUTHAJIOB Pa3HOM YacTOTHI.
Pazoen 5. I'enepayus
Tema 9. ['eHepanysi rapMOHHYECKOTO CUTHAJIA.
I'eneparop curaanoB — 3TO yCTPOKWCTBO, MO3BOJIAIOLIEE TPOU3BOAUTE CUTHAII ONIPEACIEHHON
MPUPOJIBI (FTCKTPUICCKUN, AKYCTUUCCKUAM U T. J.), UMEIOIINUN 3a/IaHHBIC XapaKTEPUCTHKHU (hopmy,
HHEPreTHYECKUE UM CTATUCTHUECKHUE XapAaKTePUCTHKH U T. JI.).
Tema 10. CxeMbl coenuHEHUA TeHeparopa. [eHepaTopbl WIMPOKO HCMOJB3YIOTCS  JIs
npeoOpa3oBaHus CHUTHAIOB, JUIsi U3MEpeHUH u B Apyrux obmactsx. COCTOMT W3 HMCTOYHHUKA
(ycTpoiicTBa ¢ camMOBO30YKIEHHEM, HallpUMEpP, YCUIIUTENs, OXBAYEHHOTO LIETMbIO MMOJOKHUTEIbHON
00paTHOIi cBs13M) U popMuUpoBaTens (HapuUMep, JACKTPHIECKOTO QUITBTpa).
Pazoen 6. Cunmezamop uacmomsut

Tema 11. CuHre3aTop 4YacTOT — YCTPOMCTBO Ul TEHEpalMM NEPUOJMYECKUX CHUTHAJIOB
FapMOHMYECKHX KOJICOaHUM, WM DIIEKTPUYECKMX TAaKTOBBIX CHUTHAJIOB) C ONpPEAEIEHHBIMU
4acTOTaMH C TIOMOIIBIO JIMHEHHBIX MOBTOPEHUN (YMHOXEHUEM, CYMMHPOBAHUEM, PA3HOCTHIO) HA
OCHOBE OJITHOTO MJIM HECKOJIbKHX OTIOPHBIX F€HEPAaTOPOB.
Pazoen 7. ALl u IJAII
Tema 12. ALIT u LIATI

Hudpo-ananorossiii npeodpaszosareins (LIAIT) — ycrpoiicTBo ans mpeobpa3oBanus Hu(pPOBOTO
(0OBIYHO JBOMYHOIO) KOJA B aHAJIOTOBBIN CUTHAJ (TOK, HANpsDKeHKE Witn 3apsn). Lludpo-
aHaJIOTOBbIE MTPe0Opa30BaTENH ABISIOTCS HHTEP(EHCOM MEKIY AUCKPETHBIM HU(POBBIM MUPOM U
aHasoroBeiMu curHaiiamu. CoBpemenHsblie [{AIl co3zmaroTcs mo noaynpoBOIHUKOBBIM TEXHOJOTHSIM
B BUJIC HHTETPATLHOU CXEMBI.

Amnanoro-mudpoBoit mpeodpazosatens (ALIT) mpousBoauT 0OpaTHYIO OTIEPAIIHIO.

Pazoen 8. @unovmpeot.
Tema 13 @unbstpel barrepBopra u

Qunptp barTrepBopra — OOMH W3 THUMOB 3JEKTPOHHBIX QUIBTPOB. OHIBTPHI 3TOTO Kiacca
OTIIMYAIOTCS. OT JAPYTrUX METOAOM mpoekTupoBaHusa. OuiasTp barrepBopTa MpoeKTHpyeTcs Tak,
YTOOBI €ro aMIUIMTYJHO-4aCTOTHAsl XapaKTepHCTHUKa ObUla MaKCHUMAaJbHO TJAJKOH Ha YacToTax
II0JIOCHI TIPOITYCKAHHS.
Tema 14. @unbtpel YeOsieBa, AktuBHbIE puiabTpsl. [Ipocthie RC-hunabTpsl BEpXHUX HITH
HIDKHUX 4acTOT 00€CIIeUNBAIOT I10JIOTHE XapaKTEPUCTUKU KO03((UIIMEHTa NTepelaul ¢ HAKIIOHOM 6
nb/okTaBa mocsue TOYKH, COOTBETCTBYIOIIEH 3HaUeHUI0 KoapuuuenTa nepegaun —3 ab. s


https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D1%83%D1%81%D0%B8%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B6%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B7%D0%B0%D1%80%D1%8F%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D1%84%D0%B5%D0%B9%D1%81
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D1%85%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE-%D1%86%D0%B8%D1%84%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D1%80%D0%B5%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C

MHOTHX IIeJTiei Takue (PrIbTPhI BIOJIHE MOIXOISIT, OCOOCHHO B TEX CIIyYasiX, KOT/la CUTHA, KOTOPBIHA
JOJI’KEH OBIThH MO/IAaBIIEH, TAJEKO CABUHYT MO YAaCTOTE OTHOCUTENLHO JKEIaTeIbHOU MOJIOCH
npomyckanus. B kauecTBe mpuMepoB MOKHO YKa3aTh IIYHTUPOBAHUE PAIMOYACTOTHBIX CUTHAJIOB B
CXEeMax YCUJICHHSI 3BYKOBBIX YaCTOT, «OJOKHPYIOIIHE» KOHACHCATOPHI ISl UCKITIOUEHUS
MOCTOSIHHOM COCTABJISIONIEH U pa3/IeJIEHHE MOAYJIUPYIOLIEH U HECYILIEH YacTOT.

Pa3zoen 9. Paduomexnuyeckue cuznawl

Tema 15. Kiaccupukanuss KOMIIEKCa TIEPEMEHHBIX  PAJIUOTEXHUYECKHX  CHUTHAJIOB.
Pamnorexanueckue cucrembl (PTC) mmpoko HCMOMB3YIOTCS TPaKTHUECKHM BO BceX cdepax
MIOBCEHEBHOM kKH3HenesTenbHOCTH. X OypHOE pa3BUTHE MPOJODKACTCS M B HACTOSILEE BpPEMs.
OpnHako, KOJIMYECTBO PA3IMYHBIX 10 BUAY U HA3HAYCHUIO PAJUOTEXHUUYECKUX CHCTEM HETPEPHIBHO
pactér. Iloatomy wm3ydeHue kypca «PaaMOTEXHUUYECKHUE CHCTEMBI» SBIIETCS BaXXHBIM HTAIlOM
MOATOTOBKU paguonHxkeHepa. OCHOBHBIC MPUHITUIIBI TOCTpOeHUs [1s OonbimHcTBa PTC sBstroTest
oO0mumMu. CHucTeMaTu3upysh M COBEPILEHCTBYS 3HaHHMA OOy4yaeMbIX, yueOHOE MOCOOHe MOMOraer
bopMUpPOBATH CUCTEMHBIN MOJIXO/] K aHAJIU3Y U MPOSKTUPOBAHUIO PAIUOTIEKTPOHHBIX CUCTEM
Tema 16. [TocTosiHHBIE U AUCKPETHBIE CUTHAIBI J{UCKPETHBIN CUTHAJ - CUTHAJI, KOTOPBIH SIBIISIETCA
NPEPHIBUCTHIM (B OTJIMYUE OT AaHAJIOTOBOI'0) U KOTOPBI H3MEHSETCSI BO BDEMEHH U PUHUMACT
1r060€ 3HaYCHHE U3 CIIHCKA BO3MOXHBIX 3Ha4eHUH. CTIIMCOK BO3MOXKHBIX 3HAUEHUIH MOXKET ObITH
HENPEPHIBHBIM WJIM KBAHTOBAHHBIM.

JMCKpEeTHOCTh MPUMEHSIETCS B BBIYUCIUTEIILHOW TEXHUKE JIJIsl TAKETHOU Nepeiauu JaHHBIX.
Pazoen 10. Inepzemuueckue nokazamenu cuzHana.

Tema 17. Panpl @ypbe. CriekTpanbHblil aHanu3. JIMHaMUUECKOE NpeacTaBieHue curianos. [lpu
noctpoeHun PTUC BO3HHMKAIOT 3aJayd aHaJIM3a M CHHTE3a PAAUOTEXHUYECKUX CHUTHAJIOB.
CymHoCTh aHallu3a COCTOUT B TOM, YTO M3ydaeMblii OOBEKT pa3OMBaeTCs Ha COCTaBHBIC YacCTH,
1ocJie 4ero MpoBOJAUTCS UX uccienoBaHue. [I[puMeHUTENbHO K paAMOTEXHUYECKUM CUTHAJIaM IpH
aHaJIM3€ MCCIIEAYeMbIi CHTHAJI OMMCHIBAETCS COBOKYIHOCTBIO JPYIHX 0ojiee MPOCTBHIX CUTHAJIOB C
XOPOILIO U3YYEHHBIMU CBOMCTBaMU. Takoe MpeACTaBICHHUE MTO3BOJISET, C OTHOW CTOPOHBI, CIOKHYIO
3aJady NpeoOpa3oBaHUs HCCIEAYeMOTo CHTHAla paJlOTEXHUYECKMMH YCTPOWCTBAMH CBECTH K
3a/1ayaM MpeoOpa3oBaHUsl U3BECTHBIX CUTHAJIOB, a C APYTOW CTOPOHBI, - TOCTATOYHO A((PEKTUBHO
peuaTh 3aja4i CHHTE3a CUTHAJIOB C 33/IaHHBIMHU CBOMCTBaMHU.

Tewma 18. Jlenbra pyHKIMA 1 QYHKITUS COCTUHCHHUS.

Jliist onvcaHus TUCKPETHBIX (PYHKIHMIA MIHPOKO UCIIOIB3YeTCs KIAacC UMITYJIbCHBIX

(yHKLMIA, OCHOBAHHBIH HA MCIIOIB30BAHUH JenbTa-QyHKIMU 29 1 eé npoussoanbix. C TOUKH
3peHusl OnpeAeNieHUH, BBOJUMBIX B MATEMAaTUYECKOM aHaJN3e, AeabTa-QyHKIMHU COOCTBEHHO
GYHKIHUSIME HE SBISIOTCS. DTO 0COOBIN Kitacc 0000IIEeHHBIX QYHKIIUNA U JUTsl HUX pa3padOTaHbl
crienuanbHble onepauuu. Ho st mpakTHYecKuX MPUIIOKEHUN B TEOPUH aBTOMATHUYECKOTO
yIpaBiIeHUS BaXKHbBI TOJIBKO MHTErpajbHbIe CBOMCTBA ATUX (PYHKLIUN U B 3TOM 001acTH K
HUM(POPMaTIHLHOIPUMEHUMbI OOBIYHBIE OTIEPALIUH.

Pazoen 11. Cnekmpanvroe npeocmaeienue CUZHAN08.

Tema 19. CnekrpanpHoe npencTaBieHue cUrHayioB. Panel @ypbe. CrekTpanbHbI aHAIN3.

[IpeobpazoBanus ypre. [Ipsimoe u 06paTHOE TpeoOpa3oBaHUE.

CurHain - 3T0 MaTepUaIbHBIN HOCUTENb HH(pOpMaIuu. B pamqno3neKkTpoHuKe CUTHAN GU3HYECKU
MPEJICTaBJICH AIEKTPOMarHUTHBIMH BeJIMYMHAMHU, HAIPUMEp, TAKUMH Kak HanpspkeHue U, Tok I,
HaIpPSKEHHOCTH 3JIEKTpUYecKoro nois E p , HanpsbkeHHOCT, MarHuTHOTro nojist H p u apyrumu.
Tema 20. [IpeobpazoBanus @ypbe. 11 curHanza xapakTepHO U3MEHEHHE (PU3NIECKON BETUUMHBL,
IpeJcTaBIsIoNIel ero, co BpemeHeM. [loaToMy ectecTBeHHas MaTeMaTuyeckas MoJieilb CUTHAA -
3T0 QyHKUUA BpeMeHH S(t). PazmepHocts S(t) onpenensiercss pa3MepHOCTHIO COOTBETCTBYIOIIEH
(U3UYECKON BEIIMYMHEI.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%81%D0%B8%D0%B3%D0%BD%D0%B0%D0%BB

Tewma 21. [Ipsimoe u oOpatHoe npeodpazoBanue. [IpeodpazoBanne Dypoe (Fourier

transform) siBisieTCst HHCTPYMEHTOM CIEKTPALHOTO aHATN3a HENEPHOANICSCKUX (MMITYIIbCHBIX )
CUTHAJIOB (MX €lle Ha3bIBalOT (PMHUTHBIMH, T.€ IPOCTPAHCTBEHHO OrpaHUYEHHBIMH). Takue
CUTHAJIBI OTJIMYHBI OT HYJISI TOJIBKO Ha OTPAHWYCHHOM WHTEpBasie BpeMeHH. O4eBHUIHO, UYTO
UMITYJIbCHBIA CUTHAJ OYZET UMETh U KOHEUHYIO SHEPTUI0 — €CJIM TOJIBKO OH HE COACPIKUT
Pa3pbIBOB BTOPOTO poja (C yXOISAIIUMHU B OECKOHEYHOCTh BETBAMH (PYHKITHHN).

Paszoen 12. IlIpeoopazosanus Jlannaca. OcuosHnvle xapakmepucmuku npeoopasosanus Jlannaca.
Tewma 22. OcHOBHBIE XapaKTepUCTUKHU TIpeoOpa3oBanus Jlamiaca.

Jlna ananusa u cuareza CAY B TAVY mmpokoe pacnpocTpaHeHHE TPH PELIEHUN
muddepeHIMaTbHBIX YpaBHEHUH MOTYYHIT OTIepaTOPHBIA MeToI. ETo OCHOBHBIM JOCTOMHCTBOM
SIBIISICTCS CBEACHUE PEIICHUs cHcTeMbl U pepeHIInanbHbIX YPaBHEHUH K PEIICHUIO CUCTEMBI
HOpPMAaJIbHBIX anreOpanyeckux ypaBHeHH. B ocHOBe onepaTopHOro MeToaa JeKUT
npeoOpaszoBanue Jlamnaca.

Pazoen 13. Koppenayuonnwtii ananus cuzHaios.

Tema 23. ABrokoppemsiuusa. O6patnas koppessiius. Koppensus [ maBHbIMU

3aJja4aMy KOPPESIIMOHHOTO aHallu3a SBJISIOTCS BBISIBJICHHE 3aBUCIMOCTHU WJIM CXOJICTBA MEXKIY
KaKMMHU-JINO0 curHanamu. KoppensiuoHHbIi aHaau3 UMeeT IIMPOKOe IPUMEHEHNE B pa3IMYHBIX
00J1acTsAX: HAIIpUMED, MOUCK H300paKEHUs 10 00pa3ily, MOUCK TOJE3HBIX CUTHAJIOB “NOJI ITyMaMu”,
00paboTKa CUTHAJIOB PaapoB U T.1.

Pazoen 14. Ceepmka

Tema 24. CBepTka, ciydaiiHasi BBIOOpKa, CriIa)kKUBaHUE.

3amaya criiaXuBaHUsl — 3TO, 110 CYTH, 337a4a GUIbTPALIMU CUTHAIA OT CKauKOOOpa3HbIX
(cTyneH4aTsIx) n3MeHeHHH. CYUTaeTCs, 4To MOJIE3HBIM CUTHAN UX HE coepKuT. CTyrneHvaThli
CUTHAJ 3a CUET MHOXKECTBA PE3KUX, HO HEOOJBIINX MO0 aMILIUTYAE, IEPENa 0B YPOBHS CONEPKUT
BBICOKOYACTOTHBIE COCTABIISAIOLINE, KOTOPBIX HET B CIIIa)KEHHOM curHaine. Iloatomy a1 HEKOTOporo
aIrOpUTMa CTJIaKMBAaHUA B MIEPBYIO OUYepeab HEOOXOAUMO OIPEAETUTh KaK CHIIBHO OCIabsioTes
pa3HbIe YaCTOTHBIE COCTABIAIONIME. J[pyruMu clioBaMu, HEOOXOIUMO TIOCTPOUTH AMIUTUTYAHO-
YaCTOTHYIO XapaKTePUCTUKY COOTBETCTBYIOLIETrO (GUIbTpa, HHAUE BEJIUKA BEPOSTHOCTh
«HapBaThCSA» HA apTE(PAKTHL

Pazoen 15. Mooynayus

Tema 25. AMmuutyaHast v ¢azoBast MoayJsiius. Monymnsiiuei Ha3bIBaloT Mpoliece MpeoOpa3oBaHus
OJIHOI MO0 HECKOJIBKUX XapaKTEPUCTHK MOIYIUPYIOLIET0 BBICOKOUYaCTOTHOTO KOoJieOaHus Mpu
BO3/JCICTBUM YIIPABIISAIOIIEI0 HU3KOUYACTOTHOTO CUTHANIA. B UTOre CeKTp ynpaBisioniero CUrHana
nepeMeniaeTcsi B BBICOKOYaCTOTHYIO 00J1acTh, TJIe Iiepejauya BEICOKHX YacTOoT sIBiIseTcs Oosee

3P PEKTUBHOM.

Tema 26. Croxubiii Tun monyisiuuii. QPSK u QAM moaynsauuu. st yBeTudeHus CKOPOCTH
nepeJadyy JaHHBIX MCIIONb3YIOT TaK Ha3bIBAEMYIO KBaIpaTypHYIO aMIUIMTYAHY0 Moayisiiuio QAM,
KOTOpasi SIBJSETCS aMILTUTYJHO-()a30BbIM BUAOM Monysaund. QAM npumensieTcst B KaOeIbHbIX
MoJeMax, B ctannapre nudposoro tenesunenus DVB-C, a Takxke, B IUPPOBOM paHOBEIIaHUN
CBUY nuama3oHa.

Pazoen 16. Z- mpancghopmayusn

Tewma 27. lludpossie punbTpsl. [{udposoit GuasTp — B 25eKTpOHUKE TH000H HUIBT,
oOpabarsiBaroruii IH(pPOBOY CUTHAI C ETBIO BBIICTICHUS H/IIIN TIOJABICHHSI ONPEIeIEHHBIX
4acTOT 3TOT0 cUrHaia. B oTinuue ot g poBoro, aHaaoroBblil GUILTP UMEET JEJI0 C aHATOTOBBIM
CUTHAJIOM, €r0 CBOMCTBA HEAUCKPETHBI, COOTBETCTBEHHO NlepeaToyHas (pyHKIUSA 3aBUCHUT OT
BHYTPEHHUX CBOMCTB COCTABJISIOUINX €r0 JIEMEHTOB.


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%BB%D1%8C%D1%82%D1%80_(%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%BE%D0%B3%D0%BE%D0%B2%D1%8B%D0%B9_%D1%84%D0%B8%D0%BB%D1%8C%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F

Tema 28. KX u BUX ¢punbtper. KUX-puabTpsel MOTyT ObITH TONBKO HU(ppoBEIMUA. BITX

(GuUIbTPBI — peKypCUBHBIE, JIJIs1 BBIYUCIICHUS 3HAYEHUS Ha BBIXOJE (PHIIbTPA UCIIONIB3YIOTCS KaK
3HAuUEHUS BXOJa, TaK U 3aJiepKaHHbIe 3HaYeHUS Bbixoa. [lepenarounas pyHKIUS MpeIcTaBIseTCs
B CTaHJAPTHOM JIPOOHO-PAIIMOHAIIEHO BUJIE, a cXeMa (PUITbTpa COJEPKUT OOpaTHBIC CBSI3U.

Pazoen 17. @yukyus nepedauu

Tema 29. UMIynibCHBIN M YaCTOTHBIN OTKIMK MIMITyJIbCHBIN OTKJIMK aHAJIOTOBOM CUCTEMbI HA
BXOJIHYIO IeIbTa() YHKIHIO TAaK)KE B OMPEACICHHON CTENeHN PEACTaBIsIeT COO0OH MaTeMaTHYECKYIO
abcTpakiuuio uaeanbHOro npeodpazoBanusi. C IpakTUUECKON TOYKU 3PEHUS 1O UMITYJIbCHBIM
OTKJIMKOM MOKHO TIOHUMaTh OTOOpakeHUE PEAKINH CUCTEMBI HA UMITYJILCHBIA BXOTHOM CUTHAI
MIPOU3BOJIBHON (DOPMBI C €TUHUYHOM TUIOIIA/IBI0, €CIIU JJIUTEIBHOCTh 3TOT0 CUTHAA
npeHeOpeKuMO MaJla 0 CpaBHEHHIO C BPEMEHHOW (KOOPAMHATHOM) pa3penaromieid CiocoOOHOCThIO
CUCTEMBI.

Paszoen 18. Cmabdunsnocms cucmemol

Tewma 30. Hynu u nontockl CTaOMUIBHOCTh — CIIOCOOHOCTH CHCTEMBI (DYHKITMOHUPOBATH, HE
U3MEHSS COOCTBEHHYIO CTPYKTYPY, U HAXOIUTHCS B PABHOBECHH. DTO OTIPENIeIeHUE TOJIKHO ObITh
HEU3MEHHBIM BO BPEMEHH.

2.3.3. MarepuainbHO-TeXHHYECKOEe o0ecrevyeHue TN CIUIIMHBI

e  YyeOHBIE METOAUUYECKUE TOCOOUS
e BruuciurenpHas TEXHUKA

e IIpoekTop

2.4. MoayJjbHasi CTPYKTypa AHCHUILINHBI
KOHTpoOJIei

¢ pacmpeiejieHHeM BecoB 10 (opmam

Bec ¢opmbl . .
Bec urorosoii Bec urorosoii
(popm) Bec ¢opmbl Beca
OLEHKHU OLICHKH N
TEeKYLIET0 | NMPOMEKYTO pe3yabTHpYIOIei
NMPOMEKYTOYH | MPOMEKYTOUHOT
KOHTPOJIS B YHOI'0 OLleHKH
0ro KOHTPOJIs 0 KOHTPOJISl B
pe3yJbTUPY | KOHTPOJIA B NPOMEXKYTOUHBIX
" . N B pe3yJabTHpYIOIIe M
DopMbI KOHTPOJIei o1ei UTOr0BOM N KOHTPOJIel U OLleHKH
pe3yabTHPYIO i oneHKe
OlleHKe OlleHKe N HUTOTr0BOI'0 KOHTPOJISA
el oneHkKe NMPOMEKYTOUHBI N
TeKyIero | MpoOMeKyTo N B pe3yJbTHUpYloweii
NMPOMEKYTOYH X KOHTpoJIei
KOHTPOJISA YHOI0 N OlleHKEe HTOTOBOT0
bIX (cemecTpoBOi
(mo KOHTPOJIs . KOHTpOJIs
KOHTpoJ1ei OlICHKE)

MOAYJISIM)




Bup yueoHoii M1 M2 M1 | M2 | M1 M2
PadoTHI/KOHTPOJISI

KonTtponsHas pabdota (npu 1 1
Haau4uu)

VYcerHbIl onpoc (npu Hanuuuu)

Tect (npu naruuuu)

JlaGopaTopHbie paboThI (npu 1 1
Hanuyuu)

[TucrMeHHBIC JOMAIITHHUE 3a/IaHuUs
(npu Hanuuuu)

Pedepar (npu nanuuuu)

Dcce (npu Hanuvuu)

[TpoexT (npu nanuuuu)

Jpyeue chopmwi (npu nanuuuu)

Beca pe3ynbTupyrommx oneHok 0,4
TEKYIUX KOHTPOJIEH B UTOTOBBIX
OIICHKAaX MPOMEXYTOYHBIX
KOHTPOJICH

Beca o1ieHOK TpOMEKyTOUHBIX 0,6
KOHTPOJIEH B UTOTOBBIX OLIEHKaX
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec nrorosoii orieHku 1-ro 0,5
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIONIEN OLICHKE
IIPOMEKYTOUHBIX KOHTPOJIEH

Bec nuToroBoii orieHKH 2-10 0,5
IIPOMEXYTOUHOTO KOHTPOJIS B
pe3yJIbTUPYIOUIEN OLICHKE
IIPOMEKYTOUYHBIX KOHTPOJIEH

Bec pesynbrupyronieit onieHKu 0,4
IIPOMEKYTOUHBIX KOHTPOJIEH B
PEe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

Bec HTOroBOro KOHTPOJIs 0,6 (Ox3amen )
(Ik3ameH/3a4er) B
PEe3yJIbTUPYIOLIEN OLIEHKE
UTOTOBOTO KOHTPOJIS

3. Teoperuueckuii 010K (yKazvlearomcsa mamepuaivl, HEOOX00UMbIEe 0111 0CB0CHUA YUEOHOIL

npoOZPamMmul OUCUUNTIUHDL)

! Vue6nsiit Moxyns




a) OcHoBHas1 JUTepaTrypa:
1. Backakos C. U. Pagnorexanueckue nenu U curdgais 2015
2. Puuapp Jlaiionc: Hugposas o6padoTka curranos 2006
3. T'onoposckuii U. C. PanunorexHudeckue 1enu u curaaisl 1986.

0) /lomotHUTE/ILHAS JIUTEPATYPA:

1. Cepreit ApOy308: Lludposas o6padoTka curnaiso. Moaenuposanre B MATLAB. 2008

@oHABI OLEHOYHBIX CPEACTB (YKA3blEAIOMCA MAmMepuavl, HeoOXooumvle 014 NPOGEPKU
YPOGHA 3HAHUIL 6 COOMBEEMCMBUU C COOEPHCAHUEM YUEOHOU NPOZPAMMBL OUCUUNTIUHDL).

IlepeyeHb MTOTOBbIX KOHTPOJIbHBIX BONIPOCOB

Metoanueckui 0J10K
Meroauvka npenogaBaHus

Bo BpeMst kax10oro 3aHSATHUS MPENOIaBaTENb MPEICTABISIET MaTepUall IO TEME JHS U BOBJICKACT
rpynny B oocyxaenue. [IpakTHuHbIil XapakTep Kypca mpeanojiaraeT akTHBHOE BMEIIATEIbCTBO
KQXKJO0T0 CTYJIEHTa B IPOIIECCHI NMPEACTABICHUS W OOCYXKIEHHUS TEMBL. 3a TperojaBaTeieM
3aKpeIyicHa OTBETCTBEHHOCTH NMPHUACPKUBATHCS TEMATHKU JAHHOTO 3aHATHS W MPEIOCTaBIIATh
HeoOXouMbIe (DyHIaMEHTATbHBIC 3HAHUHN ¥ KOHIICTIIUH.

[Tocrne 3aBepieHus U3ydeHUsT KOKI0W U3 MporpamMM OyeT MpoBeieHa KOHTPOJIbHAs paboTa AJis

3aKpCIIJICHU A HABBIKOB.
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