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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu HaymoBa H0.[.
[IpenomaBaTelib Waenmugmarop __Rab7aae59-NaumovaYuD-33a8e99 10.J1. HaymoBa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

CauH A.P.

Waentuduratop

Rdafl8b6c-SafinAR-8ed43814

A.P. Cabun

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

CauH A.P.

Waentuduratop

Rdafl8b6c-SafinAR-8ed43814

(pacmudpoBka
MIOJITIHUCH)

A.P. Cabun

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBOeHHMS TMCUMIJIMHBI. U3yY€HHUE OCHOBHBIX MPUHIUIIOB MOCTPOEHUS, XapaKTEPUCTUK U
METOJIOB pacyeTa U MPOSKTUPOBAHUS YCTPOUCTB MpreMa U 00paboTKU CUTHAJIOB

3agaun AMCHMIIINHBI

- U3y4eHHe METOJIOB aHAJIM3a, pacueTa U MPOCKTUPOBAHUS C LENbI0 0OecrieueHHs TPeOyeMbIX
XapaKTepUCTHK B YCIOBUSIX MIPUEMa CUTHAJIA B CMECHU C IIIyMOM U B YCIIOBUSIX IEHCTBUS MIOMEX;

- I3y4YCHHE METOJIOB IIU(PPOBOIT 00pPaOOTKM CUTHAJIOB B paIuoNpueMHbIX ycTpoicTBax (PITY);

- U3y4YEeHHE OCHOBHBIX aJITOPUTMOB ONITUMAJIBLHOTO MOCTPOCHUS YCTPOMCTB MpUEMa U
npeoOpa3oBaHus CUTHAJIOB U METOJIOB MX TEXHUYECKOW pealli3ailii.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETEeHIIUI

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

OIIK-1 ciocoben
IPEICTABIIATh
COBPEMEHHYIO HAyYHYIO
KapTUHY MHPA, BBISIBIIATH
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPOOJIEM,
OTIPENIENIATh IYTH UX
pEIIeHUs U OLCHUBATh
3¢ (HEeKTHBHOCTH
CIIEJIAaHHOTO BhIOOpA

WI-1onk-1 pencrasnser
COBPEMEHHYIO Hay4YHYIO
KapTUHY MHUPA, BBISBIISCT
€CTECTBEHHOHAYYHYIO
CYIIHOCTb TTPOOIIEMBI
POEKTUPOBAHUS,
HPOM3BOJICTBA U
UCIIOJIb30BAHUS B
NPaKTHYECKOM JIESITeTbHOCTH
PaIHOdIICKTPOHHBIX YCTPOUCTB
U CUCTEM

3HATh:
- MATEMaTHYECKOE OTMMMCAHUE CMECH
MOJIC3HOT'O CHTHAJIA M aJIMTUBHOTO
0eIoro nyma, CTaTUCTUYECKUE
XapaKTEPUCTHKH [ITyMa, COOTHOIICHUS JIJIs
pacducTa OTHOICHHA CUTHAJI-IIIYM B
Pa3IMYHBIX TOYKAX TPUEMHOTO TPAKTA;

- IOHATHUE COTIIACOBAHHOTO (PHIIBTpPA U
METOJIMKY MCIIOJIb30BaHMsI COTIIACOBAHHBIX
(GuUILTPOB B COCTaBE ONTUMAIBHOIO
NPUEMHHUKA.

YMETh:

- CHHTE3UpOBaTh CTPYKTYPHBIE CXEMBI IS
ONTUMAJILHOW OLIEHKH apaMETPOB
MOJIHOCTHIO U3BECTHOTO CUTHAJIA U
CUTHAJIa C HEU3BECTHON HAYaIIbHOU
¢bazoit;;

- CHHTE3UpOBaTh CTPYKTYPHBIE CXEMBI
(GUIBTPOB, COrNIACOBAHHBIX C UMITYJIBCHBIM
CUTHAJIOM; ITOJIY4aTh OTKJIMK
COIJIACOBAHHOTO (pMJIbTPA Ha CUTHAJ, C
KOTOpBIM OH COIJIACOBaH;

- npoBouTh pacuer KX ¢unbrpa
I'nas0epra TpebyeMoro nopsaka.

OIIK-1 ciocoben
NPEICTaBIIATh
COBPEMEHHYIO HayYHYIO
KapTUHY MHUPA, BBISIBIISATh
€CTECTBEHHOHAYYHYIO
CYILIHOCTb MTpOOIIEM,
OIIPEIETSATh IMYTH UX
peIIeHNs U OIICHUBATh
3¢ (HEeKTHBHOCTH
CIeTaHHOTO BBIOOpa

N-2omnk-1 Popmynupyer
3a]]auu, HalpaBJICHHbIC HA
IPOBE/ICHUE UCCIIE0OBAaHU,
MPOCKTHPOBAHUE H
UCIIOJIb30BaHUE B
NMPaKTUIECKOH e TETLHOCTH
PaMO3IEKTPOHHBIX YCTPOUCTB
Y CHCTEM, OTIPENIEISIeT IMyTH UX
pELICHHS U OLIEHUBAET

s pexTUBHOCTH BRIOOpA

3HATH:
- METOJUKY UCIIOJIb30BaHUsI KOMILUIEKCHOU
orudarolen uis MaTeMaTH4eCKOro
IIPEACTABJICHUS Y3KOIIOJIOCHOTO CUTHAJIA,
Meroasl osydenuss HY kBagparypHbIx
COCTAaBJIAIOIIUX, METOJIBI peaInu3auu
KBaJpaTypHOU JEMOAYJISALINY;

- IPUHLIMIIBI TIOCTPOEHUS ONITUMAIbHOTO
KOPPEJSLIMOHHOIO TPUEMHUKA, TIPUINHBI
BO3HUKHOBEHHUS U METO/bl YMEHBIIICHUS
OIIMOOK OLIEHKU NapaMeTpa B TAKOM
IIPUEMHUKE;;




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

- KpUTEPHUH OLICHKU
MOMEXO03aIIUIIEHHOCTH PAJUOIIPUEMHOTO
YCTpOMCTBA.

YMETh:!

- IPOBOAUTH pacyeT XapaKTePUCTHUK IIyMa
B PA3JIMYHBIX TOYKAX IIPUCMHOI'O TpaKTa,
AHAJIU3UPOBATH IOMEXO3AIMUIICHHOCTD
PITY;

- IPOBOAWUTH MOJACIIMPOBAHUC U
HCCIICOO0BAHUE CXEM KBaApPaTyPHBIX
JAEMOAYIATOPOB B IIAKETE
CXCMOTCXHHYCCKOI'O MOACIIMPOBAHUA
MicroCap.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
Panunorexnuueckre MeToAbl U ycTpoiicTBa (GopmupoBaHusi u o0pabotku curHanoB (manee — OIIOII),
HarnpaBieHuss nmoarotoBku 11.04.01 Papuorexnuka, ypoBeHb 0Opa3oBaHMS: BBICIIEE OOpa3oBaHUE -
MarucTparypa.

Tpe60BaHI/I$[ K BXO/IHBIM 3HAaHUAM U YMCHUAM:

- 3HaTh OCHOBHBIE THIIbI PAJIMOTEXHUUECKUX CUTHAJIOB U UX XapaKTEePUCTUKH

- 3HAaTb MCTO/JbI aHaJIn3a PAAUOTCXHUUICCKHUX ueneﬁ; OCHOBHBIC XaPAKTCPUCTUKHU PAAUOTCXHUUCCKHUX
LeMel: UMITYJIbCHAs XapaKTepUCTUKA, NepeaToyHast GyHKIMS U UX IapaMeTpbl

- 3HaTh JIEMEHTHYIO 0a3y aHAJIOTOBBIX U IIU(PPOBBIX AIEKTPOHHBIX YCTPOUCTB, a TAKXKe
CXEMOTEXHUYECKUE TIPUHIUIIBI TIOCTPOEHUSI TAKUX YCTPONCTB

- 3HaTh OCHOBBEI MAaTEMaTHUYECKON CTATUCTUKH: OCHOBHEIC ITOHATHS MaTeMaTHUYECKOM CTaTUCTHUKH,
OCHOBHBIE 3aKOHBI paclpeIeIeHUs] U UX MapaMeTpbl, aBTOKOPPENIALUOHHAS (PYHKIUS CTAlMOHAPHOTO
CIIy4aiflHOTO Ipolecca, CBA3b CIEKTPaIbHON IIOTHOCTH U aBTOKOPPESUOHHON PYHKIIMU
CTAllMOHAPHOI'0 CIIY4aiiHOTO IpoLecca

- 3HaTh OCHOBBI MaTEeMAaTUYECKOT0 aHanu3a: AU depeHInpoBaHe, UHTETPUPOBAHUE, NUHTErpaIbHbIE
npeoOpaszoBanus Oypre u Jlannaca, cBepTka QyHKIUI U ee CBOICTBA, KOMIUIEKCHbIE YHCIIa

- 3HaTh CXEMOTEXHHMKA 0a30BbIX AIEMEHTOB PaJHONPUEMHOIO TpaKTa ((PUIBTPHI pa3IUUYHbBIX
HOPSIIKOB, YCHIIUTEIIN)

- YMETb aHaJU3UPOBATh PAJAMOTEXHUYECKUE CUTHAIBI BO BPEMEHHOM M 4aCTOTHOM 001acTsIX

- YMETh aHAJTU3UPOBATh PAOOTY AMEKTPOHHBIX YCTPOUCTB, MOJICTUPYEMBIX B MAKETE MPHUKIATHBIX
nporpamm MicroCap

Pe3ynbraThl 00y4eHus1, MONTy4YeHHbIE P OCBOCHUH TUCIMILIMHBI, HEOOXOAUMBI IPU BBITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip A aTTeCTalluu
R KIIP | I'K | UKKII | TK ceMecTPe | p o
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [TpoxoxneHue cmecu 40 1 8 6 6 - - - - - 20 - Ilodzomogka domawinezo 3adanus:
CHTHAJIa U LIIyMa yepes JlomanHuM 3ajaHueM siBisieTcs: 0opMIICHUE
panvonpHEeMHBIH TPaKT oTueTa 1o JabopaTopHoOii paboTe B
11 [IpoxoxaeHue cmecu 16 4 2 2 - - - - - 8 - COOTBETCTBUU C YKa3aHHBIMU TPEOOBAHUSIMH.
CHTHAJIa U LIIyMa yepes [IpenBapuTenbHas IPoOBEpKa AOMAIIHETO
bBY PITY 3a1aHMsl TIPOBOJUTCS I10 IIPEICTABICHHBIM
1.2 Jemomynanus cMecu 24 4 4 4 - - - - - 12 - MIICBMEHHBIM pabotaM. OKOHUYATENbHON

CUrHajia u myma

MIPOBEPKOH TOMAIITHETO 3aIaHUS SIBIISCTCS
3aIIuTa CTYACHTOM JIAOOpaTOpHOi paboTHI B
(dopmare cobeceoBaHUSL

Iloozomoeka K KOHMPOILHOU padome:
N3yyenue MaTtepuanoB JEKUUNA U
nabopaTopHbBIX paboT Mo pazaeny
"IIpoxoskeHre CMECH CUTHAIA U IIIyMa Yepe3
BBY PITY" ¢ 11€1610 HOATOTOBKHA K
KOHTPOJIBbHOI! paboTte

Ilo020moeKa K ayoumopHbvlym 3aHAMUAM:
[IpopaboTka JIeKIuH, MaTepHaioB
MPAKTUIECKOTO 3aHATHUS C EIBIO BBITOIHEHUS
nmabopaTOpHOH pabOTHI

1lo020mo6Ka K nPAKMUYeCKUM 3AHAMUAM:
Uzyyenue Matepuana no pasaeny
"IIpoxosxeHre CMECH CUTHaa U IIyMa Yepe3
BBY PITY", noaroroBka K BBIITOJIHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATHIX
H3yuenue mamepuanos numepamypHuvix
UCMOYHUKOB:

[1],m 1




udporas odbpadboTka
curHayios B PITY

34

22

2.1

Hudporas odbpadboTka
curHanios B PITY

34

22

Ilo0z0mogKa K ayoumopHsim 3auamusam:
U3zyuenue matepuana mo paszaeny "ludposas
00pabotka curHano B PITY", moaroroBka k
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUYIECKUX
3aHSTHUX, BBIMOJIHEHUE U MMOJrOTOBKA K 3aI[UTE
1a0. paboThI

I10020mo8Ka K RpAKMu4ecKUM 3aHAMUIM:
Wzyuenne matepuana mo paszgeny "Ludposas
obpabotka curHanos B PITY", moaroroBka k
BBITOJTHCHUIO 33JJaHUI HA MTPAKTHYCCKUX
3aHATUAX

Iloozomogka domauinezo 3adanua:
JloManiHuM 3alaHueM sBJSIETCS 0(hOpMIICHUE
oTyera 1o JiabopaTtopHoii paboTe B
COOTBETCTBUM C YKa3aHHbIMHU Tpe6OBaHI/I)IMI/I.
[peaBapuTenbHas MPOBEPKa TOMAIITHETO
3aJ[aHusI IPOBOUTCS TI0 MPEACTABICHHBIM
MUCbMEHHBIM pabotam. OKOHUYATENbHON
MPOBEPKOH JJOMAIITHETO 33/[aHUS SBISCTCS
3alllUTa CTYICHTOM JIabOpaTopHOit paboThI B
(dopmare cobeceoBaHUSL

H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:

[2], 4.6

OCHOBBI OIITUMAJILHOH
00pabOTKK CUTHAJIOB

34

18

3.1

OnruManbHbINA
KOPPEJSIIUOHHBII
MIPUEMHUK

23

10

3.2

CornacoBaHHas
¢uIbTpanus

11

Ilooz0mogka domauinezo 3adanusn:
JlomanHum 3ajaHueM siBisieTcs: 0hopMIICHUE
0TYeTa MO Pe3ysbTaTaM IpOoIeTaHHON
nmabopaTOPHOH PabOTHI

Ilo020moeKa K KOHmMPOILHOU padome:
W3y4yenne marepnasioB, Kacalomuxcs
CHHTE3MPOBAHMS CXEM ONTHMAIILHOTO
KOPPENALUOHHOT0 IPUEMHUKA AJISl OLIEHKH
Pa3IUYHBIX TapaMETPOB KaK IS Cllydast
M3BECTHON Ha4aJIbHOHM (a3bl TaK U I CIydas,
KOT[Jla HavaJjbHas (a3a ciydaifHa, MOATOTOBKA K
KOHTPOJBbHOH pabote. M3ydeHue MaTepHaios,
KacarouXcs MPUHITUIIOB TIOCTPOCHUS
COTJIACOBAHHBIX (PHIBTPOB IS HIMITYTECHBIX
CHTHAJIOB pa3IMIHON (POPMBI, OATOTOBKA K

6




KOHTPOJILHOH padoTe

I10020mogKa K npaKmuueckum 3auAmMuam:
W3yuenne maTepuaina no paszaeny "OCHOBBI
ONTUMAJIEHON 00pabOTKH CUTHAIOB"
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaa Mo pa3aeity
"OCHOBBI ONITHMAJILHON 00pa0OTKH CUTHAJIOB'

Al

Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilpoxooicoenue cmecu cucHana u wiyma yepe3 paouonpuemMHulii mpaxm

1.1. [Ipoxoxxnenue cMecu curtania v myma uyepe3 bBY PITY

DHEepreTUYecKHii CIIeKTp M aBTOKOPPENSLMOHHAS (YHKIMS KBAa3UTAPMOHUYECKOTO IIymMa Ha
BbIxosile Oyioka BbIcokoM dactel (bBY). Cratuctuueckue XapakTEpUCTHKH OTHOArOIIeH
y3KOIOJIOCHOrO Iyma Ha Bbixojge bBY: muioTHOCTh BeposiTHOocTH (pacmpeneneHue Penes),
MaTeMaTHUYECKOE OKUJaHUEe, CPETHEKBAPATUYECKOE OTKIIOHEHHE, aBTOKOPPEISIIMOHHAs (DYHKIIUS.
CraTucTHdecKkne XapakTepUCTUKH OTHOAOIei CyMMbI TAPMOHHYECKOTO CUTHAJA U Y3KOIIOJIOCHOTO
nrymMa: IUIOTHOCTH — BeposiTHOCTH  (pacmpenenenue Paiica), wMaremathyeckoe OXHIaHUE,
CPEIHEKBAIPATUYECKOE OTKIOHEHHE, aBTOKOPPEIAIIMOHHAS (DYHKITHSL. .

1.2. JeMonynisiiusa CMECH CUTHAJIA U ITymMa

AHanmu3 BO3ACHCTBUSA CUTHaJa M IIyMa HAa JMHEHHBIM AaMIUIMTYIHBIA — JIE€TEKTOP.
DOHeprerudeckuil crnekTp myma Ha Bbeixoae AJl (kauecTBeHHO). OTHOIIEHHWE CHUTHAN-IIYM Ha
Bbixosie JuHeWHoro AJl.. CTaTUCTHYECKHME XapaKTePUCTUKH MIHOBEHHOM YacTOTHI CYMMBI
FapMOHMYECKOTO CHTHala MW  Y3KONOJOCHOTO IIyMa. ABTOKOPpENSIHOHHAs (YHKIHUS U
HSHEPreTUYECKH CHEKTP MIHOBEHHOW 4YacTOTHI (Ciiydail OOJBIIOTO OTHOIICHUS CUTHAI-IIYM).
AHanu3 BO3JEHCTBUS CUTHAaja U IIyMa Ha YaCTOTHBIA J€TEKTOp. Pacyér OTHOLIEHUS CUTHAN-IIYM
Ha BeIxoie mpuéMHnka UM curHaiioB (B HaamoporoBoit obsactu). [Toporossrii a¢dekt nmpu npuéme
UM curnanoB. Bousaue dopmbl AUX BHY Ha oTHOIIEHHE CUTHANI-IITYM Ha BBIXOJE NMPUEMHHUKA.
Mertoibl OBBIIEHUS KayecTBa npuéMa UM curnamnos..

2. Hudposas obpabomka cucrnanos ¢ PI1Y

2.1. lIndposas o6padboTka curnanos B PITY

AHaTUTUYECKUI CUTHAI U KOMIUIEKCHAs OrM0aroIas y3KOIoJIOCHBIX curHainoB. @opmupoBanue
u(ppoBON KOMIUIEKCHOW Orudaromieil ¢ IMOMOIIBI0 KBaJpaTypHOTO CMECHTENs U Ha OCHOBE
npeoOpazoBanust I'mnbbepra. Ludposoit ¢unetp I'mnsbepra.. Anroputm paboThl LUGPOBOTO
aMIUTUTYTHOTO  JIEMOJYyJATOpa. AJTropuT™M padboTel 1udpoBoro (GazoBOro JIeMOAYISATOPA.
Anroput™ paboThl LU(POBOTO YACTOTHOTO JEMOAYJIATOPA. .

3. OcHogbl onmumaibHou 00pabomku CUSHAI08

3.1. OnTuManbHbI KOPPETALNOHHBINA IPUEMHUK

ATIpHOpHOE M aNoOCTEPUOPHOE pACIpENEICHHs] BEPOSATHOCTEH H3MEPSIEMOro mapamerpa,
GyHKLIUSA TpaBIONOA0OUs MapaMeTpa, KpUTEpUH MaKCUMyMa aroCTepHOPHON BEPOSITHOCTH..
@yHKIMS PaBAONoA00Hs MapameTpa Npu npuéMe CUrHaiga Ha (oHe HOPMaJIbHOTO OeIoro myma,
Jorapupm anocTepuoOpHON IJIOTHOCTH BeposTHOCTU.. CTpyKTypHas cxema MNpUEMHHUKA,
ONTUMAJIBHOIO II0 KPUTEPUIO MaKCHMyMa arnoOCTEPUOPHOM BEPOSATHOCTH. MaKcUMallbHOE
OTHOLIEHHE CUTHajJa K IIyMy B  MHOTOKAHAJBHOM  KOPPEISLMOHHOM  IPUEMHUKE..
KoppensiroHHblii TpUEMHUK JUIsl M3MEPEHUS 3a/Iep’KKH CUTHAJa CO ClydailHOM HavyalbHOU (a3oit
(ycpennenue no HadanbHOU (paze).. OnTumManbHOEe OOHAPYKEHHE MOJTHOCTHIO U3BECTHOTO CUTHAJIA.
XapakTepUCTUKH ONTHUMAJIbHOrO OOHapyxkutTens. OntuMmanbHOe OOHApy)KeHHE CHUTHajga Cco
ciyyaifHON HavainbHOM (pazoil.. OnTumanbHOE pa3InyeHHe JIBYX MOJHOCTbIO U3BECTHBIX CUTHAJIOB.
BeposTHOCTh OMIMOKKM TNpU ONTHUMAIbHOM pAa3IMYEHUH JBYX PaBHOBEPOSTHBIX CHUTHAJIOB C
onunakoBoi sHeprueil. @ynkuust BER ( Bit Error Rate) mist uricneHHOM OlleHKH KadecTBa paboThI
IPUEMHHKA IU(PPOBBIX CUTHAJIIOB MIPH MTpHeMe OMHAPHOTO CUTHAIA..

3.2. CornacoBaHHas GUIbTpaLIUs



CornacoBannble nuHeiHbIe GUIbTpsl (CP) U UX XapaKTepUCTUKU. MaKCUMaIbHOE OTHOIICHUE
curHania Kk myMmy Ha Bbixoge C®. CrpykTypa ONTUMaIbHOIO NMPUEMHHUKA C COINIACOBAHHBIMHU
buibTpamMu..

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. OnTumanbHas 00pabOTKa CUTHAJIOB € MCIIOJIb30BAaHHEM COTJIACOBAHHBIX (PUIITPOB;

2. XapaKTepuCTUKU OOHAPYKEHUS MOJTHOCThIO U3BECTHOI'O CUTHAJIA;

3. Mcnonp30BaHus alropuTMa ONTUMaIbHON 00pabOTKU CUTHAJIOB JJIs OLIEHKH [1apaMETPOB
HOJHOCTBIO U3BECTHOI'O CUTHAA C U3BECTHOM MM CilydyalfHON HayalbHOU (a3oi;

4. Ucnonp3oBanue nudposoro punstpa ['mnsdepra 11 GopMUpOBaHUS aHATUTHYECKOTO
CUTHAJa;

5. Hemonymnsuus AM curnainos ¢ ucriosnb3zoBanueM HY kBaspaTypHBIX COCTaBIISIFOIINX;

6. Pacuer OTHOILIEHHS CUTHAJI/IIYM Ha BBIXOJIE AEMOYJIATOPA;

7. XapakTepuUCTUKHU KBa3UTapMOHHUYECKOroO Ipouecca Ha Beixoae bBY.

3.4. Tembl 1260paTOPHBIX PadoT

1. MccnenoBanue Ha MOJEIN ONTUMAJIIBHOTO IIPUEMHUKA UMITYJILCHOTO CUTHAJIA;

2. MonenupoBanue cxemsl (popmupoBanuss HY kBagpaTypHBIX COCTaBISAIOIIUX U
nemoayiaropa AM curnanoB. @opMHUpPOBaHUE KBAIPaTypPHOTO CUTHANA C IIOMOIIBIO (GHIIBTPa
['unbbepra;

3. IIpoxoxkaeHne CMECH CUTHAJIA U IllyMa Yepe3 paJuolpUEMHBIN TPAKT.

3.5 KoncyabTanuu

N

I'pynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

OOcyxaeHne mMaTepualoB 1o Keicam paszzaena "IIpoxokaeHHe cMecH CHUTHaja M IIyma
yepe3 paJuonpUeMHBbI TpakT"

OO6cyxaeHne MarepuanoB no keiicam paszzaena "Liudposas oOpaborka curnanos B PITY"
OO6cyxneHne marepualioB 1o keiicam paszgena "OCHOBBI ONTUMaNbHONM 00pabOTKH
CUTHaJIOB"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3armiaHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHo4YHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
TUCIUILTNHE COOTBETCTBUH C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
1] 2] 3
3HaTh:
MOHATHE COTJIACOBAHHOTO (PMIIBTPA U METOJIUKY KonTponbnas padora/CornacoBannble GUIBTPHI AJIs
HCII0JIb30BaHUs COTIACOBAaHHBIX (DPMIIBTPOB B COCTaBE N-1lonk-1 + | UIMIIYJIbCHBIX CUTHAJIOB
ONTUMAJILHOTO MPUEMHHKA
MaTeMaTHYeCKOe OIMCAHUE CMECH I0JIE3HOT'O CUTHAJIA U JlabopatopHnas pabota/IIpoxoxaeHne cMecH CurHaia u
aJTMTUBHOTO O€JIoro nryMa, CTaTUCTUYECKHE [IyMa 4epe3 paJuonprueMHbIH TPaKT
XapAKTCPHCTUIM LIYyMd, COOTHOLICHUA JIA pacteta W]-Tormcs * Konrtponsnas padora/Pacuer xapakrepuctuk PITY mpu
OTHOIICHUS CUTHAJI-IIIYM B Pa3UYHBIX TOUYKAX NICHCTBHE Ha BXOJIE CMECH CHIHANA H IIyMa
IIPUEMHOI'0 TPAKTA
KPUTEPHH OLICHKH [0MEX03alLUIIEHHOCTH VJ-20mc4 + Jlaboparopnas pa6OTa/HpOXE))KILeHI/Ie CMECH CUTHAJIa U
paMoONpPUEMHOI0 YCTPOHCTBA IIyMa 4epe3 paluONpPUEMHBIN TPaKT
IIPUHLIMIIBI TOCTPOEHUS ONITUMAJIBHOTIO JlaGopatopHas pabora/lccnenoBanue Ha MoJienu
KOPPEIAIMORHOTO IPUEMHHUKA, NPHIHHB! BOSHUKHOBEHHS | T-20mc1 4 | ONTHMANBHOTO NPHEMHHKA MMITYJIbCHOIO CHIHAA
Y METOJIbl YMEHBIICHUS OUIMOOK OLIEHKH MapaMeTpa B
TaKOM IIPUEMHUKE;
METOJIMKY MCIIOIb30BaHUS KOMIIEKCHOM orubaromiei s JlaboparopHas pabota/MoaenupoBaHue CXeMbl
MaTEMaTHYECKOT 0 IIPEICTaBIEHHs Y3KOIIOJIOCHOTIO dbopmupoBanus HU kBagpaTypHBIX COCTABISIFOIINX U
curHaina, Metoasl nosyyenuss HY kBanpatypHbix NJI-20mk-1 + nemoxayisitopa AM curnanos. opmupoBanue
COCTABJISIOLINX, METO/IbI pEAIN3ALIMU KBaIpaTypHOU KBaJpaTypHOI'O CUTHAaJIa C MOMOIIbI0 GUIbTpa
JEeMOTYISUN I'unpbepra
YMersb:
npoBoauth pacuer KUX ¢unbrpa ['mnsbepra JlabopaTtopnast pabota/MoenupoBaHe CXEMbI
TpedyeMoro nopsjaka ¢dopmuposanus HY kBagpaTypHBIX COCTABISIONINX U
N-lonk-1 + nemoxayisitopa AM curnanos. opmupoBanue
KBaJpaTypHOT'O CUTHAJIa C MOMOIIbI0 (UIbTpa
I'mipbepra
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CUHTE3UPOBATH CTPYKTYpPHBIE CXeMbI (DPUIIBTPOB,
COTJIAaCOBAHHBIX C UMITYJILCHBIM CUTHAJIOM; TIOJIy4aTh

Kontposbnas padora/CornacoBanHbie GUIBTPBI IS
UMITYJTECHBIX CUTHAJIOB

OTKJIMK COTJIACOBAaHHOTO (DHIIBTPA HA CUTHAJI, C KOTOPBIM H1-Lomk1

OH COTJIaCOBaH

CHHTE3MPOBATh CTPYKTYPHBIE CXEMBI ISl ONITUMAIBHON KontponsHas paboTa/ ANropuTMBI OLIEHKH TapaMeTPOB

OLIEHKHU TTapaMeTPOB MOJTHOCTHIO U3BECTHOTO CUTHAJIA NJI-1onk-1 B ONTUMAJIBHBIX KOPPEJIALUOHHBIX TIPUEMHHUKAX

CHT'HAJIa C HEM3BECTHON Ha4YaIbHOW (ha30i; Pa3INYHOr0 Ha3HAYCHHUSI

MIPOBOJIUTH MOJICTTMPOBAHUE U UCCIICOBAHUE CXEM JlaGopatopHnas pabota/MoaenpoBaHue CXEMBbI

KBaJpaTypHBIX AEMOYJISATOPOB B ITaKETE dopmupoBanuss HU kBagpaTypHBIX COCTABISIFOIINX

cXeMOTeXHH4YecKoro moaenupoBanus MicroCap N-20mk-1 nemonynsatopa AM curnanos. @opmupoBaHue
KBaJIpaTypHOT'0 CUTHAJIA C TOMOLIbIO (UIIbTpa
I'mibbOepra

IPOBOANTH PacyeT XapaKTEePUCTHUK IIyMa B Pa3IHYHBIX Jlaboparopnas padora/[IpoxoxneHne cMecHu cUrHaia u

TOYKaX MPHUEMHOTO TPAKTa, AaHATM3HPOBATH NJI-20mnk-1 nryma yepes3 paguonpueMHBIN TPaKT

nomexo3aiuieHHocTs PITY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
MO JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. AIropuT™MBI OLIEHKU TapaMETPOB B ONTHUMAJIBHBIX KOPPEISIIMOHHBIX IPUEMHUKAX
pasznuuHoro HazHaueHus (KoHTponbHas paborta)
2. Pacuer xapakrepuctuk PIIY npu aeiictBun Ha Bxoje cMecu curHaia u myma (KonrposnbHas
pabora)
3. CornacoBanHble (GUIBTPHI JUIsI UMITYIbCHBIX cUrHaNIOB (KoHTponbHas paboTa)

Dopma peanuzanuu: [IpoBepka 3aganus
1. UccnenoBanre Ha MOJICIHM ONTUMAIBHOTO TIPUEMHUKA UMITYJILCHOTO CUTHAJIA
(JTaboparopnas paboTa)

Dopma peanmzanuu: CmemanHas Gopma
1. MonenupoBanue cxemsl opmupoBanust HU kBagpaTypHBIX COCTABISIONIUX U
nemonayisitopa AM curnanoB. @opMupoBaHHe KBaIpaTypHOTO CUTHAJIA C TTOMOIIIbIO (PUIIbTpa
I'mpbepra (JIaboparoprast pabora)
2. IlpoxoxaeHue cMecu CUTHAJIa U IIIyMa yepe3 paJauolpueMHbIi TpakT (JIlabopaTopHas
pabora)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:xyTOoUYHAs aTTECTALUS MO JUCIUNJINHE

Oxzamen (Cemecmp Nel)
Onenka ompezensercs B cooTBeTcTBUHM ¢ [lomoxennem o OalbHO-PEUTHHTOBOM cHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

B numnioMm BBICTaBIsE€TCA OIIEHKA 3a 1 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTepUabI IO AUCHUILIMHE MPUBEIEHBI B (POHAE OLIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. JIumak, M. 1O. MccnenoBanue mpoxoKA€HUsI CUTHAJIA U KBA3UTAPMOHUYECKOTO IIIyMa 4epe3
aMIUTUTYAHBIN netektop. JlaboparopHas padora N K-1 : yueGHOe mocobue o kypey "YcerpoicTBa
npuema u o0paboTku curHaios" no HanpasieHuto "Panunorexnuka" / M. FO. JIumak, Mock. sHepr.
uH-T (MOU TY) . — M. : U3natenbckuii nom MBOU, 2009 . — 24 c. - ISBN 978-5-383-00397-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=764;

2. C.B. YMusukuH- "OcHOBBI TeOpUH HUPPOBOIT 00paboTKK curHanos", (4-e u3., UCIpas.),
N3znarensctBo: "Texnocgepa", Mockaa, 2018 - (528 c.)
http://biblioclub.ru/index.php?page=book&id=496608.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Micro-Cap.

5.3 UnTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(OPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DuekrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropun, OcHaleHue
HAaUMCHOBaAHUE
Y4eOHble ayIUTOPUU AJIs K-120, MammHHBIH cepBep, KOHJAUIMOHEP
NPOBEAEHUS JEKIHOHHBIX 3an MBI]
3aHATUM U TEKYLIETO A-402, YuebOnas rnapra, CTyJ, JOCKA MeJI0BasA, KOJIOHKU
KOHTPOJIS ayTUTOpUS 3BYKOBBIC, MYJIbTUMETUHHBINA TTPOCKTOP,
JI0OCKa MapKepHasi, KOMITbIOTEP
NIePCOHAIIbHBIN, KOHAUITHOHED
Y4eOHble ayIUTOPUH AJIs E-420/4, CTOJI MpernoiaBatTesi, CTO, CTYI, mKad,
MIPOBEJICHUS MPAKTUICCKUX KommnsrorepHo- BEIIAJIKa JUIsl OJICXKIbI, JOCKA MapKepHasi,
sansatuii, KP u KII BBIUHCIIATEIIbHAS KOMITBIOTEP MEPCOHATBHBIN
naboparopus
K-120, MamuHHbIHA cepBep, KOHJAUIMOHEP
3an MBI]
Y4eOHble ayAUTOPUH IS E-420/4, CTOJ TMpernoaaBates, CTOI, CTYIM, IKad,
MPOBEACHUS JTa0OPATOPHBIX KommsrorepHo- BeIIAJIKa JUIsl OJICXKIbI, JOCKA MapKepHasi,
3aHSATHI BBIUHCIIUTEIIbHAS KOMIBIOTEP NMEePCOHATBHBIN
naboparopus
Y4eOHble ayAUTOPUH IS E-420/4, CTOJI MPernoiaBaTesi, CTOM, CTYI, MKad,
MIPOBEACHUS KommsrorepHo- BeIIaJIKa JUIsl OJICXKIbI, JOCKA MapKepHas,
IPOMEKYTOUHOM BBIUHCIIATEIIbHAS KOMIBIOTEP MEePCOHATBHBIN
aTTecTaluu naboparopus
[Tomemenus ais HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KomnberorepHubiit MHUCBMEHHBIN, BEMTAIKa JIUIS OJIEKIbI,

YUTaAJIbHBIN 341

KOMIIBIOTEPHAs! CETh C BBIXOZOM B
HHTepHeT, KOMIIBIOTEDP MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

E-420/7, JlabopaTopus
M-Buzeo

CTOJI MPEernoiaBatTesi, CToJ, CTYII, mKad,
BeIlIasIKa JIsl OACKIbI, JOCKA MapKepHas,
TEJIEBU30P

HOMGHI@HI/ISI AJIg XpaHCHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAaPS

E-704/14, Ilomemenne
kag. "®OPC"

000pyI0BaHUE TS SKCIIEPEMEHTOB,
3aracHble KOMIUICKTYIOIINE st
000pyI0OBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

YcerpolicTBa npueMa 1 00pabOTKH CUTHAJIOB

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-6

Pacuer xapaktepuctuk PITY nipu aeiictBuu Ha BXojie cMecu curHana u mryma (KortponbsHas
pabora)

[TpoxoskaeHre cMecu CUTHala U IIyMa uyepe3 paauonpueMHusblii TpakT (Jlaboparopnas padota)
MonenupoBanue cxembl popmupoBanust HU kBagpaTypHBIX COCTABIAIOMIUX U IEMOIYIISATOPA
AM curnanos. @opMupoBaHre KBaIpaTypHOI0 CUTHaja ¢ moMoulsio ¢puiabTpa ['unsbepra
(JTaboparopuas padoTta)

Hccnenoanue Ha MOJIENH ONTUMAIIBHOTO IPUEMHUKA UMITYJIbCHOTO curHaina (JIabopaTopHas
pabora)

ANTOPUTMBI OLIEHKU MTapaMEeTPOB B ONTHUMAIIbHBIX KOPPEISIIIMOHHBIX TPUEMHUKAX PAa3IUYHOTO
HazHaueHnus (KonrposbHas pabora)

CornacoBannble (GUIBTPHI AJIST UMITYJILCHBIX cUTHANOB (KoHTposibHas paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y — KM: 1 2 3 4 5 6
pasjena Al et Henens 6 6 9 11 13 15
KM:
1 [TpoxoxxaeHne cMecH CUTHalla M [IIyMa uepes
paguoONpPUEMHBIA TPAKT
11 [TpoxoxxaeHne cMecH CUTHala M [IIyMa uepes + +
' bBY PITY
1.2 JlemonynsLusi CMECH CUTHaJIa M IyMa + +
2 [Mudposast 06padboTka curnanos B PITY
2.1 [udposas obpadoTka curnaios B PITY +
3 OCHOBBI ONITUMAJIBHOM 00PaOOTKH CUTHAIOB
3.1 OnTuManbHbIA KOPPENSIUOHHBINA TPUEMHHUK + +
3.2 CornacoBanHast GUIBTpaNUs +
Bec KM, %: | 20 10 40 10 10 10
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