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DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noaroroBku/cnenuaiabiocts: 11.04.01 Pagnorexuunka
HaumenoBanue o0pa3zoBare/ibHOM NMporpaMmmbl: Paanorexunyeckne cucTeMbl
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CBEPXHINPOKOITIOJIOCHBIE PAJIMOJIOKAIIMOHHBIE CUCTEMBbBI 1

CHUI'HAJIBI

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.05.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IIAHY:

108 yacoB

Jexnun

1 cemectp - 16 yacos;

IIpakTnyeckue 3aHATHSA

1 cemectp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

1 cemectp - 75,7 uaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAs:
KontpoabsHnas padora
PacuerHo-rpaduueckas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

1 cemectp - 0,3 yaca;
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(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
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KomapoB A.A.

Waentuduratop

R8495dafl-KomarovAlA-eada3f0d

A.A. Komaposn

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)
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MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

KomapoB A.A.

Waentuduratop

R8495dafl-KomarovAlA-eada3f0d

(pacmudpoBka
MIOJITIHUCH)

A.A. Komaposn

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

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Leab ocBOeHUS] TMCHUIJIMHBI. U3y4YE€HHE HOBBIX IOJOKEHUN TEOPUU pa3pelieHuss 1 o0paboTKu
HIMPOKOIIOJIOCHBIX M CBEPXIIUPOKOINOJIOCHBIX CUTHAJIOB B KJIACCUYECKUX PaAJMOJOKAMOHHBIX CHUCTEMAaxX
(PJIC) omHOKaHAIBHOTO TMTOCTPOEHHUS U MTPOCTPAHCTBEHHO MHOTOKaHANBHBIX PJIC Tua MIMO

33[[3‘11/[ AUCHHUIIIMHBI

- U3y4YEeHHE HOBBIX TUMOB HIHpoKonoiaocHbIX (IIT) 30HaupyomuX CUrHaIOB ¢ HYJIE€BOM 30HON

aBTokoppensiuuu (ZACZ-curnanos) uist nepcnekTuBHbIX PJIC;

- MPUOOPETEHNE HABBIKOB B TIOCTPOCHUH CTPYKTYPHBIX CXeM YCTPOUCTB cxkatusi ZACZ-cUrHaios,
HCTIOJIB3YIOMINX AITOPUTMBI OBICTPHIX MPEOOPA30OBAHMIA,

- U3yYCHHUE OCHOBHBIX BHJIOB CBepXIHPoKoIonocHbIX (CHIIT) 30H1upyromux CurHaios,
HCIIOJIb3YEMbBIX B COBPEMEHHBIX U MEPCIEKTUBHBIX OJIHOKAHAJIBHBIX U MPOCTPAHCTBEHHO
MHoToKaHabHBIX PJIC kak Masoii, Tak cpeaHel U OOJIBIION NadbHOCTIMU;

- ocBoeHue MeTo10B 00padotku CILIIT curnanos B knaccndeckux PJIC u PJIC Tuma MIMO Ha
OCHOBE aJITUTUBHBIX U MYJIbTUIJIMKATUBHBIX CHCTEMHBIX CUTHAJIBHBIX (DYHKITHI.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITIK-1 Crioco6eH npoBOaUTh
HCCIIEI0OBAaHUS B IEIIX
COBEPIIICHCTBOBAHUS
PaIuOdIEKTPOHHBIX CUCTEM

N /1-3nk-1 Pa3zpabareiBaer
QITOPUTMBI U TIPOBOMT
UCCIICIOBAHMSI B LIENISAX
COBEPIIICHCTBOBAHHUS
(YHKIIMOHAIBHBIX y3JIOB
PaIMORJICKTPOHHBIX CUCTEM

3HATh:
- AJITOPUTMBI CHKATUSI 30HAUPYIOLIUX
cur"anoB ¢ ZACZ;

- QAJITOPUTMBI TOCTPOCHUS KOJIOB JIJIs
(ha30BOI MAHUMTYJISAIIUN ITYMOIIOI00HBIX
curdanoB u ZACZ-cursaios;

- CIIOCOOBI OMMCAHUS BUJICOMMITYJIBCHBIX U
mHorouacToTHEIX CIIII curaanos;

- paspeniaroire CnocCoOOHOCTH B
Pa3IMYHBIX CEYEHUSIX MHOTOMEPHOU
¢ynkun Heonpenenennocty CHIIT
CHUTHAJIOB.

YMETh:

- OIPENENATh allepUOANYECKYIO U
nukianieckyro ceeptku LIIT curnanos;
- paccuMTHIBaTh OCHOBHbBIE TAKTUKO-
TexHuueckue xapakrepuctuku PJIC ¢
ZACZ n CHIII 30HaupyrOIMHu
CUTHAJIaMHU.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpo¢)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMMme
Pamnorexnmueckue cucremsl (nmanee — OIIOID), nmampasnenuss moarotoBku 11.04.01 PagmortexHuka,

ypOBeHb 00pa30BaHUs: BhICIIEE 0Opa30BaHKE - MarkCTpaTypa.

Tpe6OBaHI/ISI K BXO/IHBIM 3HAHUAM U YMCHHAM:
- 3HAaTb OCHOBBI paIUOTCXHUKU
- YMCTb paCCYHUTBIBATE OCHOBHBIC XaPAKTCPUCTHUKU PAJUOTEXHUICCKUX YCTpOI\/’ICTB




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

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

m
o= | =
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 — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OnTumansHele 14 1 2 - 2 - - - - - 10 - Camocmoamenvroe usyuenue
(ha30K0IOMaHHUITYJIHPOB meopemuueckozo mamepuana: N3ydenne
aHHbIE 30HAUPYIOILKE MaTepHana no paszgeny "Ontumansasie DKM
CUTHAJIBI 30HAUPYIOIINE CUTHAJIBI" U TIOATOTOBKA K
11 OnTumanbHbIe 14 2 - 2 - - - - - 10 - KOHTpPOJBbHOU paboTe
(ha30K0IOMaHHUITYJIUPOB H3yuenue mamepuanog 1umepamypHsix
AHHBIE 30H/IUPYIOLIHE UCIOYHUKOG:
CHUTHAJIBI [1], m.2.1, m.2.2
[3], m.2
2 [IupokomonocHEIe 20 4 - 4 - - - - - 12 - CamocmosamensbHoe usyuenue
30HIUPYIOIINE meopemuyueckoz0 mamepuana: Vzyaenne
CUTHAJIBI C HYJIEBOI Marepuana no pazaeny "I 3onaupyromue
30HOW aBTOKOPPEJISIIIUU ZACZ-curHaisl" ¥ MOArOTOBKA K KOHTPOJIBHOM
2.1 [InpokomnonocHbIe 20 4 - 4 - - - - - 12 - pabote
30HANPYIOIINE H3yuenue mamepuanog 1umepamypHbix
CUTHAJIBI C HYJIEBOU UCHIOUHUKOG:
30HOI1 aBTOKOPPEJIALIUU [1],m.2.2
3 MaremaTHueckue 15 2 - 2 - - - - - 11 - Camocmoamenvroe usyuenue
MOJIeTH ¥ QPYyHKIUH meopemuyuecko20 mamepuana: Mzyuenue
HEOIIPEeICHHOCTH MaTepHaia 1o paszueny "MaTeMaTHuecKkue
ckanapHsix CILLIT- Mozenu 1 @H ckanspueix CHIII-curnanos" u
CHTHAJIOB MIOJITOTOBKA K KOHTPOJIbHOH padoTte
3.1 MatemMaTHueckue 15 2 - 2 - - - - - 11 - H3yuenue mamepuanoe iumepamyproix
MOJIETH ¥ PyHKIUH UCHIOUHUKOB:
HEOIIPEIEIIEHHOCTH [2], m.1
ckanspubix CIII- [3], m.1.1, m.1.2
CHTHAJIOB
4 Teopus pa3pernieHus B 15 2 - 2 - - - - - 11 - CamocmosmenbHoe usyuenue




CILUIT PJIC tina

meopemuuecKo2o mamepuaia. I/I3yquHe

MIMO MaTepuaia 1o paszaeny "Teopus pasperieHus B
4.1 Teopus pa3perieHus B 15 11 CILII PJIC tuna MIMO" 1 noaroToBka k
CIUIT PJIC Ttuna KOHTPOJIBHOH paboTe
MIMO H3yuenue mamepuanog numepamypHsix
UCIOYHUKOG:
[2], m.2
5 MHoro9actoTHbIE 15 11 CamocmosamensHnoe usyuenue
CHTHAJIbI U CHCTEMBI Ha meopemuyueckoz0 mamepuana: Vzyaeane
OCHOBE CIIEINATbHBIX Marepuana 1o pasaeny "MHOro4acToTHbIE
pacrpeeneHuii CeTKu CHUTHAJIBI U CHCTEMBI Ha OCHOBE CHELUaIbHBIX
4acTOT pacnpeneneHuil ceTKy yacToT" U MOJrOoTOBKa K
5.1 MHOro4acToTHbIE 15 11 KOHTPOJIBHOII paboTte
CHTHAJIbI U CUCTEMBI Ha H3yuenue mamepuanog 1umepamypHsix
OCHOBE CIeHaIbHBIX UCHIOUHUKOB:
pacnpeneneHuil CeTKU [2], m.5
4acTOT [3],m.3
6 Teopus curHanbHOM 14.3 10.3 Camocmoamenvnoe usyuenue
00paboTku B meopemuyueckozo mamepuana: Vzyaenne
oaHokaHabHbIX PJIC Marepuaia 1o paszaeny "Teopus curHaabHOM
MaJIOl JaJIbHOCTH C 00paboTtku B ogqHoKaHaNBHBIX PJIC mamnoit
30HIUPYIOIINMH JTATbHOCTH C 30HANPYIONIMMHU CUTHAJIAMA
CHTHAJIaMH Pa3HBIX Pa3HbIX BUAOB" ¥ MOATOTOBKA K KOHTPOJIBEHOMN
BUJIOB pabore
6.1 Teopust cUTHATBLHOM 14.3 10.3 H3yuenue mamepuanos 1umepamypHsLx
06paboTku B UCMOYHUKOB:
onHokaHaIbHBIX PJIC [2], .3
MaJoi JalbHOCTHU C
30HIUPYIOIIUMH
CHTHaJIaMU Pa3HbIX
BHUJIOB
7 AnyutrBHasS U 14.4 10.4 Camocmoamensroe usyuenue
MYJIbTHILTHKATHBHAS meopemuueckozo manepuana: Nzydenve
obpabotka CILII- MaTepuana 1o pasaeny "AJAUTUBHASL U
cursanos B PJIC Tuna MYJIbTHUIUIMKAaTHBHAs 00paboTka CILLII-
MIMO cur"ajioB B PJIC tuna MIMO" 1 moaroroBka kK
7.1 AIMTHUBHAS U 14.4 10.4 KOHTPOJBHOI paboTte
MYJIbTHILITHKATHBHAS H3yuenue mamepuanos numepanmypHsix
obpaborka CIIITI- UCMOYHUKOB:




curnanos B PJIC tuma [2], n.4
MIMO
3aver ¢ OLEHKOM 0.3 - - - - - - - 0.3 - -
Bcero 3a cemecTp 108.0 16 - 16 - - - - 0.3 75.7 -
Hroro 3a cemecTp 108.0 16 - 16 - - 0.3 75.7

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnauBuiyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTaM/padoram; ['K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aeiaam
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Onmumanvuvie pazoKo0OMAHUNYIUPOBAHHbIE 30HOUPVIOUIUE CUSHATbL

1.1. OntumanbHbie (a30K0AOMAHUTTYTUPOBAHHBIE 30HIUPYIOIINE CUTHAIIBI

XapaKkTepUCTUKU IIUPOKOIMOJIOCHOCTH W BHJBl IIUPOKOIOJIOCHBIX CHUTHAJIOB. AJTOPUTMBI
MOCTPOCHUS KOIOB Juid (a30BOM MAHMIIYJALMH I[IYMOIMOJOOHBIX CHTHAJOB. AJTOPUTMBI
anepUOANYECKON M IUKIUYECKOW CBEpPTOK. AHaNM3 cedeHWid (YHKIUKM HEONpPeaeIeHHOCTH
HIYMOMOJO0HBIX (ha30KOA0OMaHUITYTUPOBAHHBIX CUTHAJIOB.

2. Lllupokononocuule BOHOMDVIOWMQ CucHdavl C HVJZ€6OIZ 30HOU aenmoKoppeiaiayuu

2.1. llIupokoronocHbIe 30HAUPYIOIINE CUTHAJIBI C HYJIEBOM 30HOW aBTOKOPPEIISIIIUU

ANTOPUTMBI MOCTPOCHUS KOJOB Uit (ha30BOM MaHHUIYISIUU 30HAUPYROMUX ZACZ-curHamoB
0e3 MOIYJISIIIUU TUCKPET. AJITOPUTMBI MOCTPOCHHS KOJOB 1jisl 30HAMpYIomuX ZACZ-CUTHAIIOB C
JOTIOJIHUTEIbHOW ~ MOIYyJsLMEHd  JUCKpeT  HMIYyJbCOB.  AHanu3  ceueHudl  pyHKUuu
HeonpeneneHnoctu ZACZ-cUuraaios.

3. Mamemamuueckue mooenu u hynkyuu neonpedenennocmu ckanapuvix CLUT-cuenanos

3.1. Maremaruueckue Mojienu U GyHKLIUHU HeonpeneneHHocTu ckansapHbix CLUIT-curnanos

OO6miee ompeneneHue (QYHKIUU HEOMPEIETECHHOCTH CBEPXIIUPOKOMOIOCHOTO CHUTHAIA IO
3aJlep)KKe M CKOPOCTH. BujeoummmysnbCcHblE OAMHOYHBIE M TAa4yeUHble CUTHAIBI M MX (YHKLUU
HeolpeaeaeHHOCTH. MOHOMMITYIbCHBIM MHOTOYacTOTHBIM (MMY) 1 MHOTO4acTOTHBIN CTYIIEHYaTo
yacToTHO MoyaupoBaHHbIi (CUM) CIUII curnans! ¥ ux QyHKIMM HEOIIPEASIEHHOCTH.

4. Teopus pazpewenus ¢ CLUII PJIC muna MIMO

4.1. Teopus paspemenus B CHIIT PJIC tuna MIMO

Ob6mas xapaktepuctuka PJIC tunma MIMO. OOGoOumieHHble (QyHKIHUU HEONpeAeNeHHOCTH U
npocTtpaHcTBeHHoe paspemieHne PJIC ¢ BUI€OMMITYJbCHBIMM —~ aHTEHHBIMHM  PELIETKaMHU.
O06oOmennbie  (QyHKIIMU HeomnpeaeleHHOCTH MHorodactoTHeix PJIC tuma MIMO. Anxanus
00001eHHbIX (yHKIUN HeomnpeaeneHHocTH MHorodacToTHbiXx PJIC Ttuma RIAS. PJIC wmanoit
JATEHOCTH C KOJIBIIEBBIMU aHTEHHBIMHU PEIICTKAMH.

5. Muozcouacmommuble cueHabl i CUCIEMbl HA OCHOBE cneyuailbHuvlx pacnpedeﬂeHuﬁ cemkKu
yacmomi

5.1. MHOro4acTOTHbIE CUTHAJIBI U CUCTEMBI HA OCHOBE CIIELIMAJIBHBIX PACTIPEACICHUIN CETKU
YacTOT

OO0mmas xapakTeprucTUKa MHOTOYaCTOTHBIX MAYeUHBIX CUTHANIOB. BeipaxeHnue ans GpyHKUUU He-
OTIPENIETICHHOCTH O00OOIIEHHOT0 MHOTOYacTOTHOTO curHana. OpwHouHbli MMUY-umnynsc ¢
pacmpeneneHueM dYacToT To nuHeidike [omomba u ero anHanmm3 s ofHokaHanbHBIX PJIC.
Pacnpenene-aue yactor B nayedyHbix MMUYU-curnanax ¢ MOCTOSSHHBIM IIaroM U B COOTBETCTBHUU C
nuHeikoi ['onomba B ogHokaHaneHbIX PJIC. Pacnpenenenue dactor B mauyke MMU-ummysiscoB B
cooTBeTcTBUU ¢ MaccuBoM Kocraca um kommuiekcupoBanuem maccuBoB Kocraca u ['onomba B
onHokaHainbHbIX PJIC. O606menHsie ¢ynkuuu HeonpeaenenHoctu PJIC tuma MIMO co
CITy4aliHOHM M TIepeCcTaHOBKOM 4acToT Mo KocTacy aHTEHHBIX 2JIEMEHTOB B UMITYJIbCAX TAYKH.

6. Teopus cucnuanvrou obpabomku 6 oonoxauarvuwvix PJC manoi oanbrocmu ¢ 30HOUpVIOWUMU
CUCHANLAMU DA3HBLX 8UO08




6.1. Teopus curnanpHoOU 00paboTKH B omHOKaHAIBHEIX PJIC mMaioit nanpHOCTH C
30HAUPYIOIIMMU CUTHAJIAMH Pa3HbIX BUOB

Brinenenne 6nomerpudeckoil HHGpOpMAIM Ha OCHOBE MOHOXPOMATHUECKOTO 30HIUPYIOLIETO
CUTHasa. BbljeneHne nepuoandyeckux MMKpOINEpPEMEIIeHUH OOBEKTOB NpU BUACOMMILYJIBCHOM
curnaie. O6paborka CUM-cUTHAJIOB C MOJABICHUEM OTPaKEHUI OT MECTHBIX MPEIMETOB. AHATIN3
aropuTMoB 06paboTkn CUM-curHanoB npu HaJIMYUU UHTEp(EpeHnH.

7. Aooumusnas u myaemuniuxamushas oopaboma CLUTI-cuenanoe 6 PJIC muna MIMO

7.1. AnnutuBHas u MyabTUIUIiKaTuBHas 00padotka CIIII-curnanos B PJIC Tuna MIMO

AnropuT™Mbl 00pabOTKH MPH U3ITYYEHUH BUIACOUMITYJICHBIX CUTHAIOB. AJITOPUTMBI 00pabOTKH
npu usnydeHun CUM-curHanoB. AJTopuTMbl 0o0paboTku B MHorodactoTHeix MIMO PJIC ¢
MOJIaBJICHUEM OTPaXXEHUH OT MeCTHhIX mpeaMeroB. OOpaboTka CUTHAJIOB B MHOTOYAaCTOTHOU
MIMO-paauonokanuu Mpu HATHYUHA UHTEPHEPEHITUN.

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. ITocTpoeHrEe MHOTOYaCTOTHBIX CUTHAJIOB HA OCHOBE CIEIUAJIBHBIX PACIIPENEICHUN CETKU
YacTOT U aHAIHM3 CEYCHUH MHOTOMEPHBIX (DYHKIHI HEOIIPEIeIEHHOCTH;
2. Anroput™mel opMupoOBaHMs KOAOB AJs (pa30BOM MaHUIYIISILIMN IIIYMOIIOJOOHBIX
CUTHAJIOB;
3. Anroputmsl popmupoBanus Ko10B A dazoBoit Manunynsauuu ZACZ-cUrHanios;
4. AnropuTMBI anepuoIndeckon u HUKINYECKON cBepTOK. IlocTpoeHne cTpyKTypHBIX cXeM
OJIHOKaHAJIbHOI'O ¥ MHOTOKaHAJIBHOTO YCTPOUCTB coxkatusd ZACZ-CUrHanos;
5. ®opMHpOBaHUE BUACOMMITYJILCHBIX U MHOTOYacTOTHBIX CLITI-curnanos u ananms
CEUeHH MHOTOMEpHBIX QYHKLUI HEONPEAEICHHOCTH;
6. AnroputMbl 00pabOTKH BUACOMMITYIILCHBIX U MHOTO49acTOTHBIX CIIII-curnanos B PJIC
tuna MIMO.

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

Texywui koumpoas (TK)

1. KoHcynpTanuu HampaBieHbl Ha NOJY4YEHUE MHIMBUAYAIBHOTO 3aJaHUsl JUIS BBITOJIHEHUS
KOHTPOJBbHBIX MEPONpUITUN Mo pazfeny "OnTtumanbHble (ha30KOAOMaHUIYIUPOBAHHBIE
30HIUPYIOIINE CUTHAJBI"

2. KoHcynbranuu HampaBieHbl Ha MOJyYSeHHE WHAWBHIYAIBHOTO 3a/aHUs NSl BHITOJHEHHUS
KOHTPOJIbHBIX MeponpusaTuil no pasaeny "LUII 3ongupyromme ZACZ-curnanst"

3. Koncynpranuu HarpaBieHbl Ha MMOJyYeHHE WHIWBHUIYaTbHOTO 33aHUS JJISl BHITOJIHEHHUS
KOHTPOJIbHBIX MEpONpUATHHA 1o pa3geny "MaTemaTudeckue MoOAEIH U (PYHKIHH
HeonpeneneHHoCcTH ckansapHbix CIHII-curnanos”

4. KoHcynbTaluy HarpaBieHbl Ha MOJyY€HHE WHIMBHYaIbHOTO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJIBHBIX MepompusaTuii o pasaeny "Teopus paspemenns B CLUII PJIC Tuma MIMQO"

5. KoHcynbranuu HampaBieHbl Ha MOJIyY€HHE WHIAMBHUYaIbHOTO 33JaHUs JJIS BBITOJIHEHHS
KOHTPOJIBHBIX MEPONPHUATHN MO pazaeny "MHOro4acTOTHBIE CHUTHAjdbl M CHUCTEMBI Ha
OCHOBE CIIELIMAIIBHBIX PACIPENEICHUM CETKH 4acTOT"

6. KoHcynpranuu HampaBiIeHbl Ha MOJMyYeHHE WHAWBHUIYAITBHOTO 3a/IaHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIbHBIX ~ MepornpuaTuii 1no pasgeny "Teopus curHaiabHOi 0OpabOTKH B
onHokaHabHBIX PJIC Manol JanbHOCTH € 30HANPYIOIMMHU CUTHAJIAMU Pa3HBIX BUIOB"



7. KoHcynbTany HampaBji€Hbl HA MOJYyYE€HUE MUHAUBUAYAIBHOTO 3a/IaHUsl JJIs BBIOJIHEHUS
KOHTPOJIBHBIX MEPOTIPHATHH 110 pazaeny "AAIUTHBHAS U MYJIbTUIUIMKaTUBHAs 00paboTka
CllII-curnanos B PJIC tTuna MIMQO"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U GOpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3yabTaThl 00yUeHUs

Howmep paznena quciurinHb

OreHouHOE CpE€ACTBO

Konant
10 IUCLMIUIAHE (B coorBercTBUM ¢ 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH C pazjenaom 1) 1123|4567
3HaTh:
paszpelaroime crnocoOHOCTH B Pa3IMUHbIX KonTponbnas pabota/Crioco0bl ONUCaHUS U CEUSHUS
CEUCHUSX MHOTOMEPHOU (yHKITUI V-3 P R MHOTOMEPHBIX (DYHKITUH HEOMPEIeTICHHOCTH
Heonpenenennoctu CILUIT curnanos i BHUJICOUMIYJIbCHBIX U MHOTOYacTOTHBIX CIIII-
CUTHAJIOB
CHOCOOBI ONMCAaHUS BUACOUMITYIbCHBIX U KonTpomnbnas pabota/Crioco0bl ONMCaHUS U CEUSHUS
MHorouyacToTHbIx CILIT curnanos V-3t + 1+ 1+ MHOTOMEPHBIX (DYHKITUH HEOMIPEICTICHHOCTH
' BUJICOMMITYJIbCHBIX U MHOro4acToTHbix CIUII-
CUTHAJIOB
AIrOPUTMBI IOCTPOEHHUSI KOJIOB ISl KonTponbnas pabota/Anroputmsl popmupoBanus M
($ha30BOI MAHUITYJISIIMHA ITYMOTIOJOOHBIX N -3rk-1 + |+ u D-xona. OiHOKaHAJIBHBIA U MHOTOKaHAJIbHBIN
curHasioB u ZACZ-curxHanon anroputmsl cxatus ZACZ-curaanaoB
QITOPUTMBI CKATHUS 30HIUPYIOLINX KonTponbnas padota/Anroputmsl popmupoBanus M
curHainos ¢ ZACZ WJI-3nk-1 + u D-xoga. OnHOKaHaIBHBIA 1 MHOTOKAHAJIBHBIH
anroputmbl cxatust ZACZ-curnanaoB
Ymersb:
paccYUTHIBATE OCHOBHBIE TAKTHKO- Pacuetrno-rpaduueckas pabora/Pacuer TTX PJIC
TexHuueckue xapakrepuctuku PJIC ¢ W/I-3nk-1 + + | + | umnynbscHOM 0630pHOI PJIC nanbHero obHapyxeHus
ZACZ n CHIII 30HAMpYyOIIMMH CUTHATIAMHT ¢ 3oHaupyromumM ZACZ-cursanom
OTIPE/IEIIATh allePUONYECKYIO U V-3 + 14 KontponbHas pa60Ta/1351chneHHe JIMCKPETHBIX
nuknnueckyro ceeptku IIT curnanos CBEPTOK BO BPEMEHHOM M YaCTOTHOM 00JacTsIX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Anroputmsl popmupoBanus M u D-koxa. OqHOKaHATBHBIM 1 MHOTOKAHAJLHBIN aITOPUTMBI
cxatust ZACZ-curnanos (KortponpHas paboTa)
2. Beruncnenne JUCKPETHBIX CBEPTOK BO BPEMEHHOU M 4acTOTHOH obnactsax (KoHrponbHas
pabora)
3. Pacuer TTX PJIC ummynscHo# 0630pHO# PJIC nansHero oOHapyXeHus ¢ 30HAUPYIOLUIHM
ZACZ-curnanom (Pacuetno-rpaduueckas padota)
4. CriocoObl ONTUCAHUS M CEYEHUSI MHOTOMEPHBIX (DYHKITUIT HEOTIpeIeIeHHOCTH
BUJCOUMITYNIbCHBIX U MHOTo4acTOTHBIX CILII-curnanos (KontponwsHas pabota)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

3auem c oyenxou (Cemecmp Nel)
OrneHka BbICTaBiIsIeTCs B COOTBETCTBUM ¢ llonoxkeHuneM o OamibHO-PEUTHHIOBOW cucTeMe IS
crynentoB HUY "MOU" o coBOKYNMHOCTH pe3ybTaTOB TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Umanos, P. H. ®a3okoqoMaHUIyIMPOBAaHHBIE CUTHAJIBI C ONTUMAJIBHBIMU KOPPEISLUOHHBIMU
cBoOMicTBaMH : yueOHoe rmocodue no Kypcy "TeopHs U TeXHUKa paJuoJIOKallMK U paAroHaBUranun"
10 HaIlpaBJIeHUIO MOAroToBKH MarucTpoB 11.04.01 "Paguorexuuxa", mo kypcy "OCHOBBI
PaANOIOKAIMOHHBIX CUCTEM U KOMILIEKCOB" 110 HAIIPABJICHUIO MOATrOTOBKHU criennanuctoB 11.05.01
"Panuosnextponnsie cucteMbl u komruiekcel" / P. H. Mnanos, Ham. uccnen. yn-t "MOUN"
(HNUY"MBHN") . — M. : U3a-80 MOU, 2019 . — 72 c. - ISBN 978-5-7046-2155-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10956;

2. Yanypckuii, B. B. I30panHubie 3aa4n TEOPUH CBEPXITUPOKOTIOIOCHBIX PATHOIOKAITHOHHBIX
cucreM / B. B. Hanypckuii . — 2-e uzn., ucnp . — M. : U3a-Bo MI'TY um. H.D. baymana, 2016 . —
279 c. - ISBN 978-5-7038-4289-8 .,

3. B. @. [Tonos- "IIupoKkononocHble U CBEPXIIUPOKONIOIOCHBIE CUTHAIBI B CHCTEMAaX MOOMILHOMN
cBs3U M HaBuranun'", M3narenserBo: "OMCKUHM TOCY1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
(OMI'TY)", Omck, 2015 - (204 c.)

https://biblioclub.ru/index.php?page=book&id=443144.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Maitna BugeokondepeHmm;

5. Acrobat Reader:;
6. SimInTech;
7. GNU Octave.

5.3 UnTepHeT-pecypcsl, BKJAIOYas NpodeccHOHATbHBIE 0a3bl IaHHBIX U HH(POPMAIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/
4. baza nanabix BUHUTMH online - http://www.viniti.ru/
5. ba3za nannbix Web of Science - http://webofscience.com/

6. ba3za mannbix Scopus - http://www.scopus.com
7. HanmoHaabHast 3JIeKTPOHHAs1 OudmoTeKa - https://rusneb.ru/

8. baza nannsbix IEL uznareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

9. XKypnaasl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers (SPIE)
Digital Library - https://www.spiedigitallibrary.org/
10. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaeHue
HaAaMMCHOBaHHE
Y4eOHble ayIUTOpUU E-612, Yuebnas ayauropus rapTa co CKaMbel, CTOJI
JUISL TIPOBEJICHUS kad. "PTII u AC" KOMITBIOTEPHBIN, CTYJI, BEIIAIKa JUIs

TIEKIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

OJIe)K/bl, TOCKA MEIOBas,
KOMITBIOTEPHAs CETh C BBIXOJOM B
WNHTepHeT, MyIbTUMEIUNHBIN
MIPOEKTOP, IKPaH, KOMIIBIOTED
[IEPCOHAJIbHBIN

2K-120, Mammunnsbii 3a1 MBI

cepBep, KOHIUIHOHEP

VY4eOHble ayautopun
JUIS IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

E-612, Yuebnas ayauropus
kad. "PTII u AC"

rapTa co CKaMbeH, CTOJI
KOMIIbIOTEPHBIN, CTYJI, BELIAIKa IS
OJIEK/Ibl, TOCKA MEJOoBas,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
WNHTepHeT, MyIbTUMEINIHBIN
IIPOEKTOP, DKPaH, KOMIIBIOTED
MEPCOHAIbHbBIN

2K-120, Mammnnbii 3ai1 MBI

cepBep, KOHIUIOHEP

VY4eOHble ayauTopun
U1 IPOBEICHUS
IIPOMEKYTOUHON

aTTecTaluu

E-612, Yuebnas ayauropus

kad. "PTIT u AC"

rapTa co CKaMbeH, CTOJ
KOMIIbIOTEPHBIN, CTYJI, BELIAIKa JUIs
OJIeK/Ibl, TOCKA MEJOoBas,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
WNHTepHeT, MyIbpTUMEINHHBIN
IIPOEKTOP, HKPaH, KOMIIBIOTED
TePCOHAJIBbHBIN

2K-120, Mammnnbii 3a1 MBI

cepBep, KOHIUIOHEP

ITomemenus s
CaMOCTOSITEILHOU

E-614, Yuebnas nabopaTopus

1IU(POBBIX YCTPOUCTB U

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJI,
mkad 1J1s JOKYMEHTOB, TOCKa
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paboThl

MPOrPaMMHPYEMBIX
JIOTUYECKUX UHTETPATbHBIX
cxem (I1Y u TJINC)

MeJI0Basi, KOMIIBIOTEPHASI CETh C
BBIXOA0OM B MIHTEpHET,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN,
KOHJIULIIOHEP

ITomenienus miis
KOHCYJbTUPOBaHUS

E-800/6, Kabuner
cotpyanukoB kad. "PTII u
ACH

Kpecio pabouee, CTo
KOMITBIOTEPHBIH, CTYJI, mKad s
JOKYMCHTOB, CTOJI HI/ICBMCHHblf/'I,

BEIAJIKA JIJIs OJIC)KbI, KOMITBIOTEPHASI
CCTh C BBIXOJ0OM B I/IHTepHeT,
KOMITBIOTEP MePCOHATbHBIH

ITomewmenus s
XpaHeHUs 000pyOBaHUs
1 y4eOHOT'O MHBEHTaPS

E-800/7, Apxus kad. "PTII u
AC"

CTOJI, CTYJI, IIKa( AJIs JOKYMEHTOB,
BEIIAJIKA JUTST OJICHKIBI, XOJIOIMIBHUK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CBerHII/IpOKOHOJIOCHBIe PadIrOJIOKAIMOHHBIC CUCTCMBI 1 CUT'HAJIBI

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

AnroputMmbl hopmupoBanus M u D-kona. OqHOKaHATBHBIM B MHOTOKAHAIBHBIN aJlTOPUTMBI
cxarus ZACZ-curnanos (KonTtponbHas paboTa)

Brruncnenue qucKpeTHBIX CBEPTOK BO BpeMEHHOM 1 4acToTHOM o0nactax (KoHtponbHas
pabora)

CniocoObl onucaHus U CEYEHUSI MHOTOMEPHBIX (DYHKUUN HEONpeIeIeHHOCTH BHUACOMMITYIbCHBIX
u MHoro4yacToTHbIX CLUII-curnanos (KontponbsHas pabota)

Pacuer TTX PJIC umnynbcuoit 0630pnoit PJIC nanpHero oOHapy>keHus ¢ 30HAUPYIOLIUM
ZACZ-curnanom (Pacuerno-rpaduueckas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

WNunexe KM: KM- | KM- | KM- | KM-
Howmep
pasiena Pasnen nucuuniineel 1 2 3 4
Henens KM: 4 8 12 16
1 OntumanbHble (pa30K010MaHUITYIMPOBAHHBIE
30HUPYIOIINE CUTHAIIBI
11 OnTumanbHble (pa30K010MaHUITYIMPOBAHHBIE + +
30HUPYIOIINE CUTHAIIBI
2 [IInpoKOIIOIOCHBIE 30HAUPYIOIINE CUTHAJIBI C HYJIEBOU
30HOI aBTOKOPPEISIIH
21 H.II/IpE)KOHOJ‘IOCHBIG 30HAMPYIOIINE CUTHAJIBI C HYJIEBOI + + +
30HOI aBTOKOPPEISINH
3 MaremaTtnueckrue MoJieinH U (PyHKIUN HEOIIPEIeTICHHOCTH
ckanspHbix CHIIT-curnanos
31 MaremaTtnueckrue MoJieinH U (PyHKIUU HEONIPEIETICHHOCTH +
ckanspHbix CHIIT-curnanos
4 Teopus pazpemenus B CLUIT PJIC tTuna MIMO
4.1 Teopus paspemenust B CHIT PJIC tuna MIMO +
5 MHOrouacToTHbIE CUTHAJIBI U CUCTEMBI HA OCHOBE
CHEIHUAJIBHBIX PACcTIpEAEICHUIN CETKH YaCTOT
51 MHOrouacToTHbIE CUTHAJIBI U CUCTEMBI HA OCHOBE +
CHEIHUAJIBHBIX PAcTIpeAeIeHUI CETKH YaCTOT
Teopust curHanbHOM 00pabOTKU B 0 JHOKaHANbHBIX PJIC
6 MaJiol JaJbHOCTHU C 30HAUPYIOLIIMMHU CUTHAJIaMH Pa3HbIX
BHJIOB
Teopus curnanbHON 00pabOTKU B o HOKaHaIbHbBIX PJIC
6.1 MaJIOf JaJIbHOCTH € 30HANUPYIOLIMMH CUTHAJIAMH Pa3HbIX +
BU/JIOB
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AnuTUBHAS U MYJIbTUIUTMKaTHBHAS oOpaboTka CILTI-

! curdayios B PJIC tTuna MIMO
71 AU TUBHAS ¥ MYJIbTUIUTMKaTUBHAS oOpaboTka CILIII- +

' curdayios B PJIC tTuna MIMO
Bec KM, %: | 20 20 20 40
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