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HaumenoBanue o0pa3zoBare/ibHOM NMporpaMmmbl: Paanorexunyeckne cucTeMbl
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBbI HU®POBOU OBPABOTKHN CUT'HAJIOB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

2 cemecTp - 3;
3 cemectp - 3;
BCero - 6

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

216 yacoB

2 cemecTp - 16 yacos;
Jlekuuu 3 cemecTp - 16 yacos;
Bcero - 32 yaca

IIpakTHyeckue 3aHATHSA 2 cemecTp - 16 yacoB;
JladopaTopHbie padoThI 3 cemecTp - 16 yacos;
KoncyabTanuu 3 cemecTp - 2 yaca;

2 cemecTp - 75,7 yaca;
CamocTrosiTesibHasi padoTa 3 cemectp - 73,5 yaca;
Bcero - 149,2 yaca

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YaCOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

KontpoabsHnas padora
PacyerHo-rpadguyeckas padora
JlabopaTopHasi pabora

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3auer ¢ o1leHKOH 2 cemectp - 0,3 yaca;
JK3amMeH 3 cemectp - 0,5 yaca;
Bcero - 0,8 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Ileas ocBOeHMsI AMCHMIUIMHBI. COCTOMT B HM3YYCHHH METOJIOB M aITOPUTMOB H(POBOIL
O6pa6OTKI/I CUTHAJIOB MPUMCHUTCIIBHO K COBPEMCHHBIM PAIUOTCXHUUCCKHUM CUCTCMaM
3agauu THCHUNIHHBI
- OCBOCHHE TEOPHU AUCKPETHHIX U HU(POBBIX CUTHAJIOB U CHCTEM;
- U3yYCHHE MTPUHIIUIIOB MOCTPOCHHUS YCTPOUCTB U (POBOiT 00pabOTKU CUTHATIOB B
PAAUOTCXHUYCCKUX CUCTEMAX U KOMIUICKCAX Pa3JIMYHOIO0 Ha3HAYCHUA
- IPHOOPETCHUE HABBIKOB KOMITBIOTEPHOT'O MOJICTTUPOBAHHS CIICIIHAIBHBIX aJITOPUTMOB
ppoBoi 00padOTKN CHTHAJIOB.

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

Koa u nanmenoBanue Koa v HammeHnoBaHue 3amIaHuPOBAHHBIE PE3YJIbTATHI 00VUEHUSHA
Y M
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
[IK-2 Cnocoben N/-1nk-2 Pa3pabatsiBaeT SHaTb.
paspaGaTbiBaTh 1 CTPYKTYpHBIE, - IPUHIUIIBI TIOCTPOCHUS aHAJIOTOBBIX U
MOJICPHU3UPOBATh (GyHKIMOHATIbHBIE U uuQposbix npuémuukos PJIC;
PaaMO3IEKTPOHHBIC MPUHITUITAATBLHBIC CXEMBI - METO/IBI 1 aTOPHTMBI LHPPOBOIL
CHUCTEMBI PaaMOdJIEKTPOHHBIX CUCTEM 00paboTKH CHTHAIIOB B PaHOIOKATOPAX C

CHUHTE3UPOBAHHOM allepTypOU AHTCHHBI;
- TEOPHIO TUCKPETHBIX U IIUPPOBBIX
CUTHAJIOB U CHCTEM;

- IPUHIIUIIBI IOCTPOEHUS CUCTEM
11(poBON BTOPUUYHON 00pabOTKHU
pauoIOKallMOHHOM HH(pOpMAaLIUH.

YMETh:
- BBITTOJIHATH PAcY€T M MPOSKTUPOBAHHE
UGPOBBIX (PUIBTPOB 110 3aJaHHBIM
TpeOOBaHUSM;

- MOJIJINPOBATh CUCTEMBI LIU(PPOBOI
MEepPBUYHOI 00paboTKH
paruoIOKallMOHHON HH(pOpMaLny;

- pa3zpabaThIBaTh U IPOEKTUPOBATH
cucTeMbl TG POBOI 0OPAOOTKU CUTHAIOB
COBPEMEHHBIX PAaIHOTEXHUUECKUX CUCTEM
C MCIIOJIb30BaHUEM MMEIOIUXCS CPE/ICTB
WCCIIEIOBAHMIA, BKIIFOYAsi CTAHJapTHBIE
MaKeThl MPUKJIAIHBIX IPOrpam;

- MOJICIUPOBATh OOBEKTHI U TIPOIIECCHI C
LEJIBI0 aHATTN3a M ONTUMU3AINH UX
apaMeTPOB C MCIIOJIb30BaHUEM
UMEIOIIUXCS CPECTB UCCIIEAOBAHUM,
BKJTIOYAst CTAHIAPTHBIC TIAKETHI
MPUKJIAJHBIX TPOTPAMM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMMme
Pamnorexnmueckue cucremsl (nmanee — OIIOID), nmampasnenust moarotoBku 11.04.01 PammoTtexnuka,
ypOBEHBb 00pa30BaHMsI: BBICIIIEE 00pa30BaHUE - MAarkucTpaTypa.




Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbpTarhl 00y4eHus, MoJIydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIITYCKHON KBaTH(PUKALMOHHOM PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Juckpetnbie nudpossie | 22.5 2 4 - 4 - - - - - 14.5 - H3yuenue mamepuanog 1umepamypruvlx
CUTHaJIBI U cucTeMsl (1 UCHMOYHUKOG:
CeMECTp) [2], cTp. 27-118
1.1 | Hduckpernsie uudposbie | 22.5 4 - 4 - - - - - 14.5 - [3], ctp. 40-70
CUTHaJIBI U cucTeMsl (1
CeMECTp)
2 JuckpeTHbie 22.5 4 - 4 - - - - - 14.5 - H3yuenue mamepuanoe 1umepamypruvlx
npeobpaszoBanus (1 UCHMOYHUKOG:
ceMecTp) [2], cTp.135-166
2.1 JuckpeTHbIe 22.5 4 - 4 - - - - - 145 -
npeobOpazoBanus (1
cemMecTp)
3 Hudposas unsrpamms | 22.5 4 - 4 - - - - - 14.5 - H3yuenue mamepuanog numepamypHsix
(1 cemectp) UCHOYHUKOB:
3.1 | Uudposas pmistpamus | 22.5 4 - 4 - - - - - 145 - [2], cTp. 281-348, 629-652
(1 cemectp) [3], ctp. 71-95
4 Hudposas nepsuyHas 22.5 4 - 4 - - - - - 145 - H3yuenue mamepuanos 1umepamypHsLx
obpaboTka UCMOYHUKOB:
PaaroIoKaMOHHON [1], ctp. 106-124
naopmaruu (1 [4], cTp. 111-148
CEMECTp)
4.1 Hudposas nepsuyHas 225 4 - 4 - - - - - 145 -
0b6paboTka
PpaiMoIOKAIMOHHON
nrdopmanuu (1
ceMecTp)
3a4eT ¢ OLEeHKOM 18.0 - - - - - - - 0.3 - 17.7




Bcero 3a cemecTp

108.0

16

16

0.3

58.0

17.7

Hroro 3a cemecTp

108.0

16

16

0.3

75.7

udposas Bropuynas
00paboTka
PaaHOTIOKAHOHHO
undopmanuu (2
CeMecTp)

36

20

5.1

udposas BropuyHas
obpaboTka
PaaHOIOKAMOHHOM
uHpopMarun (2
ceMecTp)

36

20

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOG:

[4], cTp. 269-340

Hudposas odbpadbotka
CHTHAJIOB B
PaIroIOKaToOpax ¢
CUHTE3UPYEMOU
anepTypoi aHTeHHBI (2
CeMECTp)

36

20

6.1

udposas odpadoTka
CUTHAJIOB B
paarosIoKaTopax ¢
CUHTE3UPYEMOM
amepTypoi aHTEeHHHI (2
cemMecTp)

36

20

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO06.

[1], cTp. 249-285

DK3aMeH

36.0

0.5

335

Bcero 3a cemecTp

108.0

16

16

05

40

335

HToro 3a cemecTp

108.0

16

16

2

0.5

73.5

UTOoro

216.0

32

16

16

2

0.8

149.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuutuinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Juckpemuvie yugposwvie cucnanvt u cucmemwl (1 cemecmp)

1.1. JInckperHbie udpoBbie CUTHAIIBI U cucTeMbl (1 cemecTp)

Ilepuonnueckas IHUCKpeTH3alUs CUTHAIOB BO BpemeHu. Teopema KorenbHuKOBa 0
JTUCKpETH3allMi CHUTHajioB. MaTtemaruueckas MOJENb JTUCKPETHBIX CHUTHANOB. BekTopHoe
IPEJICTaBICHUE JUCKPETHBIX CUTHAJIOB. MaTpUuHOE MPEACTABICHUE PaJAHOIOKAIIMOHHBIX JIaHHBIX.
CaolicTBa TUCKpPETHBIX CUTHANOB. CIEKTphl aHAJIOTOBBIX U JUCKPETHBIX cUTHaNOB. KBaHTOBaHue
curHainoB mo ypoBHio. llpomenypa ananoro-nmdpoBoro mnpeoOpazoBanus (ALIl) u uudpo-
anajoroBoro npeoopazoBanus (LIAIT), ocnoBHbie mapamerpsl ALl u IAIl u ux BiusHME Ha
napameTpbl pUeMHOM U nepeaatouieit cucreM. Pacuer tpeboBanuit k ALIT u LIAII B 3aBucumMocTH
OT TaKTUKO-TEXHUYECKUX XaPAKTEPUCTUK PATUOCUCTEMBI..

2. Huckpemuwie npeobpaszosanus (1 cemecmp)

2.1. JluckpetHbie npeodpazoanus (1 cemectp)

JuckperHo-BpemMenHoe mnpeodOpazoBanue @Dypoe ([ABII®). ChnexrpanbHblii aHamu3 Ha
OrpaHHYEHHOM HHTepBajie BpeMeHU. OkoHHble QyHKIUH. JuckpeTHoe mpeoOpasoBanue Pypne
(AI1d). ObpatHoe muckperHoe npeodpazoBanue Pypoe (OAIID). Coiicta AIID. Brictpoe
npeodpaszoBanue Oypoe (BIID). O6parHoe OvicTpoe npeodpazoBanue Oypre (OBIID). Anroputm
BII® no ocHoBanuio 2 ¢ npopexuBaHueM Bo BpemeHH. AnroputMm bBII® mo ocHoBanuio 2 ¢
npopexuBaHueM 1o uactote. CTpykTypbl nporeccopoB bII®. KsaapaTypHble cHUrHaBI
Omnpenenenue aHanuTuyeckoro curxana. Jluckpernoe npeoOpasoBanue ['mibbepra. MmnynbcHas
XapakTepucTuka rnpeobpaszoBanus ['mnbOepra. IIpoekTupoBaHue IUCKpeTHOro mnpeoOpas3oBaTelis
['mnpOepra U reHepalysi aHATUTHYECKOTO CHUTHAJIa BO BpeMeHHOW obnactu. CpaBHEHHE METOJIOB
reHepalyy aHaJIUTUYECKUX CUTHAJIOB..

3. Hudposas purempavus (1 cemecmp)

3.1. ludponas punsrpanus (1 cemectp)

[TpeoOpa3zoBanue yacToThl Auckperusauuu. Jenumanus. Uarepnomsamus. [Ludpossie GpuibTpsl
¢ KOHeyHOH mmnyibcHO# Xxapaktepuctukoil (KMX). Mcnonb3oBanne MareMaTHUECKOro armapara
nuHeHoN anreOpel ansa aHanmza KUX ¢unetpoB. VYcepeanenue curnanoB. KorepeHTHoe u
HEKOT€pEHTHOE HAKOIUUICHWE CHUTHajioB. JIuHelHas cBepTka. llukinmdeckas cBepTka. AJTOpuTM
OBICTPOrO BBIYMCIIEHUS CBEpPTKM Ha OcHOBe bBII®. AnroputMm OBICTPON CEKIIMOHHOM CBEpPTKU
METOJIOM IEPEKPBITUS C HAKOIJICHUEM U CYMMHUPOBAHUEM..

4. Hudposas nepsuunas obpabomra paduoiokayuonou ukngopmayuu (1 cemecmp)

4.1. Hudposas nepuuHas 00paboTKa paanosiokaoHHol nHdopmaruu (1 cemectp)

[Mudposoit cornacoBanHbli ¢GuibTp (CD). OCHOBHBIE XapaKTEPUCTHKU COTJIACOBAHHOIO
¢mIbTpa B 3aBUCUMOCTH OT 30HJUPYIOLIET0 CUTHaNAa. MeTopl ONTUMHU3AMU XapakTepucTuk CO.
BekTopHoe mpencTaBieHHWE COMVIACOBAaHHOTO  (uibTpa. MeXuMITylabCHas  (IOTUIEPOBCKAs)
mudpoBas o6paboTka curHanoB. JlomnepoBckuit cnektp. Cenekuus JABMXKYIIMXCS —LEJIeH.
Bekxtopnoe mnpencraBnenue ycrpoiictBa CJ/ILl. Cnembie cKOpocTH U BOOYJSIUSA TEpHOJIA
NOBTOpEHUs] UMNYiIbcoB. OCHOBHbIE MapaMeTpel W BO3MOXXHOCTH  ycTpoiicte  CJII.
MexumiynbcHas JoIuiepoBckasi 00paboTKa paJuoJOKaIllMOHHBIX cUrHanoB. lcnonbs3oBaHue
npeoOpa3oBanusi @ypbe B AOIUIEPOBCKO 00paboTke. TOYHOCTH OLIEHKH JOMJIEPOBCKOTO CIBHUTra
gactoTrel. CoBMemIeHHas JoriepoBckas oOpabotka curHamoB ¢ CHILl.  OG6uapyxuTenn
paIuOJOKAIMOHHBIX CcUrHaJoB. IloporoBele oOHapyxxuTenu. JIMHeHHBIE U KBajpaTHUHBIE
oOHapyxuTenu. OOHapy>KUTENU C TOCTOSHHBIM YpPOBHEM JIOKHBIX TpeBor. OOHapyXuTenu ¢
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UCIIOJIb30BAaHUEM TUIABAIOIIETO OKHA M €ro XapakTepucTUku. OOHAPYKUTENb C UCHOIb30BAHUEM
MOPSIIKOBOM cTaTUCTUKU. [lapameTpsl 0OHapy)UTEICH B 3aBUCHMOCTH OT XapaKTEPUCTUK IITYMOB U
LeJIeH. .

5. Hudposas emopuunas oOpabomka paduoiokauuoHHou ungdopmavuuu (2 cemecmp)

5.1. Hudposas BropudHas 00paboTKa paauoIoKamoHHON HHPopMarmu (2 ceMecTp)

Cratuctuyeckas Monenb JBuKeHus wnenu. IlocranoBka 3agaun. CTaTUCTHYECKHE MOAEIH
JBYDKEHUS LIeJel pa3iIMyHOro Xapakrepa: OauTMCTHYECKUe, a3pOoJMHaAMUYecKrue (MaHEBPUPYIOIINE
U HE MaHeBpupylrolue) u ux anmnpokcumanus. CTpoOMpOBaHUE U CENEKLHsS OTMETOK B CTpoOax.
OpHOMEpHBIE U JIByMEpHBIE CTPOOBI, QJITOPUTMBI CENEKIUH OTMETOK Ieneil. DopmynbHO-
JIOTMYECKasl CXeMa CEJEeKIUH, BEPOATHOCTh MPABWJIBHOW CENEKLMHU, pa3pellarolias CIocoOHOCTh
IPU CEJIeKIH TPACKTOPHH MyTeM cTpoOupoBanus. OleHKa BpeMEHHBIX 3aTpaT. ABTOMAaTHYECKOE
oOHapy’keHHe (aBTO3aXBaT) TPAEKTOPUH. AJTOpPUTMBI aBTO3aXBaTa TPAEKTOPUM, CTaTUCTUYECKHE
XapaKTEPUCTHKH, OICHKH 3HAYCHWH BEPXHET0 W HW)KHEro IMOPOrOB OTHOIICHHS IPaBIOTOA0OHS
IpU nepeaade TpaeKTOpUi Ha conmpoBoxkaeHue. BeposTHocTh 0OHapyxeHus Tpaekropuu. OneHka
CPEIHEr0 4YHCIIa TepeaBaeMbIX M HAXOIMIIMXCS Ha CONPOBOXIACHUHM JIOKHBIX TPACKTOPHIA.
@DyHKIMOHANbHBIE CXEMBbI, pacyeT TpeOOBaHUM MO MPOU3BOAUTENBHOCTH U eMKocTH 3Y. OueHka
BpeMEHHBIX 3aTpaT. OnTumanbpHas OIEHKa KOOPAWHAT W MapaMeTpOB TNPH NOJMHOMHAIBHON
MOJeNu JBUXKeHUs Lenu. llpumeHeHne Meroga MaKCUMAalbHOIO MPABAONONO0Us JUIsl OLIEHKU
MaTeMaTHYECKOTO OXKUJAHUS MOJMHOMHAIBHON (QyHKIuU. OLEHKa MapaMeTpoB U KOOPJIHHAT TPU
PaBHOTOYHBIX  HE3aBUCUMBIX  HAONIOJCHMSX.  AJITOPUTMBI  OLIGHKM  CIVIAXKEHHOTO U
HKCTPATIOIMPOBAHHOTO 3HAYEHUS MMapaMeTPOB U KOOPAUHAT MPH MPSIMOJIMHEHHOM U paBHOMEPHOM
U3MEHEHUU TPAEKTOpUHU (IIOJIMHOM NEPBOM CTENEHH), NMpPU JBUKEHUU C YCKOPEHHEM (IIOJIMHOM
BTOPOU CTeTeHN), TpaduKy BECOBBIX ()YHKIMH OLIEHOK, (PYHKIIMOHAIBHBIE CXEMBI BBHIYMCIUTEIICH.
OnTuManbHas OLEHKa [apaMeTpoB M KOOPAMHAT IpPHU HAJUYUU HE3aBUCUMBIX HaOIIOJCHUIN
ckopoctd. OmHOKM OIEHKH MapaMeTpOB W KOOPAMHAT TPH ONTUMAIBHOM CIJQKWBAaHUH U
sKcTpanoasiiuu. OnTUMalbHOE MOCIEI0BATENBHOE CIIa)KMBAaHUE KOOPAMHATBI U CKOPOCTH €€
U3MEHEHHS. AJITOPUTM IOCIIEIOBATEIBHOTO CrIIQ)KUBAHUS TPH PABHOTOYHBIX HAOIIOCHUSIX U TIPU
HQJIMYMM HE3aBUCHUMBIX HAOMIOJCHUH CKOpOCTU. XapaKTEepUCTHKH KadyecTBa ONTHMAaJIbHOIO
MOCJIEZI0BATENbHOIO CIUIAKUBAHUSA KOOPAMHATBI M CKOPOCTH, BBIOOp KO3 (uUIUEHTOB W, P,
MOCJIEeI0BAaTEIbHOE CIJIaKMBAaHME IapaMeTpPOB TPACKTOPHM (CKOPOCTH M Kypca). AJITOpUTM
OKCTPANIOJISIIIMKA KOOPJIMHAT TI0 MapaMeTpam Tpaekropud. CriaKuBaHHE ITapaMeTpoOB TPACKTOPHU
[0 METO/AY CpPEIHEB3BEIICHHBIX, TOYHOCTHBIE XapaKTEPUCTHKH METOAd. OKCHOHEHIHaTIbHOe
CTJI&KMBAHHE TIAPAaMETPOB TPACKTOPHH, OINMOKHM TPU OKCIIOHEHIIMATBFHOM  CIIIaKHBAHUU
napaMeTpoB TPACKTOPHH, BHIOOP ONTHUMAJIBHOIO 3HaueHHs kKoddduuuenra ¢, GpopMmynpHas cxema
QITOPUTMA CTIIAXUBAHHS U DKCTPATIOJISIINN KOOPIMHAT 110 TTapaMeTpaM TPaeKTOPHH..

6. UMd)DOGd}l O6DG6OI’I’ZKCZ CucHalio6 6 pat)umoxamopax C CuHm@SMDVeMOZZ anepmvpod AHMEHHbL

(2 cemecmp)

6.1. Lludposast 06paboTKa CUTHAIOB B PaAMOJIOKATOPAX C CHHTE3UPYEMON anepTypoil aHTEHHBI
(2 cemectp)

®opMHUpOBaHUE  PAAMOJIIOKAIIMOHHOTO H300pakeHUs] B HE (POKYCHPOBAHHOM pEXHME.
OntuManeHble  anropuTMbl Ha oOcHOBe bBII®D, npumeHseMble INpH NOJYYEHHH JETAIBHOTO
PalMOKOHTPACTHOTO M300paXKEHUs UCCIIeAyeMON MOBEPXHOCTH. DTarbl 00pabOTKH BO BPEMEHHOM
M YaCTOTHOM 0O0JacTsX: C)KaTue CIOXKHBIX CHTHAJIOB IO QJITOPUTMY «OBICTPOH CBEPTKHY,
pacuIbTPOBKa KaXKIOr0 JaJIbHOMEPHOTO TPEeKa Ha MOBEPXHOCTH IO JOIJICPOBCKUM 4YacTOTaM Ha
OCHOBE CIIEKTPAJILHOTO aHajdn3a C KoppeKkmued OoKoBbIX JenecTkoB AUX. DyHKIMOHATHHBIC
CXEMBI, pacueT TpeOOBaHMH MO MPOU3BOAUTEIBHOCTH M €MKOCTH 3allOMUHAIOIIEro YCTPOWCTBA
3VY). dopMuUpOBaHUE PAJMOJIOKALMOHHOIO M300pakeHUsT B (OKYCHPOBAHHOM pPEXKHME.
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Anroput™sl (HOpMUpPOBaHHS M300paKeHHUS B (DOKYCHPOBAHHOM PEKUME, pacdeT (HOKYCHPYIOIIHMX
MHOXHTEJIEH M0 TpeKaM JaJbHOCTEH Ha MOBEPXHOCTH, (PYHKIIMOHAIBHbBIE CXEMBI, pacueT HIMPUHBI
TPEKOB JABHOCTEH, KOppEeKIUs BpaimieHus 3emun. Pacder TpeOoBaHMII IO TPOU3BOIUTEIHLHOCTH
emkoctu 3Y. CpaBHUTENbHbIE XapaKTEPUCTUKU MHPOPMALMOHHBIX TPeOOBAaHMM JUIsl OCHOBHBIX
BapuaHTOB Hcnonb3oBaHust PCA. CpaBHUTENbHAS OI[CHKA peXUMa (OPMUPOBAHUS N300paKEHUS B
peanpbHOM MaciiTtabe BpeMeHu (Ha Ooprty Hocutens PCA) u pexxuma ¢ mepenadeil mudpoBoi
roJorpaMMbl Ha CHENMaJbHBINA MyHKT 00paboTku. Pacuer Tpebyemoit MHPOPMATUBHOCTH JTUHHUU
nepegaun  uHGopmauuu. OuneHka  kadecTBa  (MH(GOPMATHBHOCTH)  PaJHOJIOKALMOHHOTO
U300pakeHUsl W IMyTH ero noBblmeHus. DopMHpoBaHHE PATMOIOKALUOHHOTO H300paKEeHUS
nosepxHoctu ¢ pexxumoM C/ILI. Anroputmsl, (QyHKIIMOHAJIBHBIE CXEMBI, PacyeT XapaKTePUCTUK U
TpebOBaHUH K MPOIIECCOPY.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Juckperusaims curHajioB (2 cemectp);
2. KBagpatypnble curHaisl (2 cemectp);
3. QuckperHoe npeodpazoBanue Oypwe (2 cemectp);
4. beictpoe npeodpazoBanue Oypoe (2 cemectp);
5. udpossie puibTpsl (2 cemecTp).

3.4. Tembl 1a60paTOPHBIX PadoT
1. udposas nemMoaynaLus/IequMaIis CUrHaioB, IudpoBas coriacoBanHas ¢puiabTpanus (3
ceMecTp);
2. lludporast punbTpanys aKTUBHBIX U TACCUBHBIX NoMeX. [{udpoBoe oOHapyxeHne
CUTHAJIOB C MTOCTOSTHHBIM YPOBHEM JIOKHBIX TPEBOT (3 cemectp);
3. MoaenupoBaHue aaropuTMOB IIU(GPOBOI BTOPHUHOM 00paOOTKK CUTHAJIOB B
paanoIoKaTope Ha3eMHOro 06asupoBanus (3 cemectp);
4. MoaenupoBaHue alropuTMoB 1u(ppoBoit 00pabOTKK CUTHAJTIOB B PAJIMOJIOKATOPE C
CHHTE3MPOBAHHOM arepTypoi 60okoBoro o63opa (3 cemectp).

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



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

3armiaHupOBaHHbIE PE3YAbTaThl 00YUYEHNUS 110

Howmep paznena

OreHoUHOE CpE€ACTBO

Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUIMHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHIUKATOPOB | COOTBETCTBMH C 11.3.1)
1/2]3]4]5]6s
3HaTh:
MPUHIUIIBI TIOCTPOCHUS CUCTEM LU(POBOIA Kontponsnas padora/KonrponsHas pabora
BTOPUYHOU 00paOOTKH PaMOIOKAIMOHHOM N-1nk-2 + «Iudpoas BropuuHas oOpaboTka
uHpOopMauu PaMoIOKAIIMOHHON HH()OpMAITHI
TEOPHIO TUCKPETHBIX U HU(PPOBBIX CUTHAJIOB U Kontponshas pabora/KonrpoabsHas pabora
CUCTEM N-1nk-2 + «JluckpeTHble Mpeodpa3oBaHMs CUTHAJIOB.
CBépTka»
METOBI M aITOPUTMBI IH(HPOBOIT 06pabOTKH KonTtponsnas pabora/Konrponsaas padora
CUTHAIOB B PAJIONIOKATOpaX ¢ CHUHTE3UPOBAHHOU V-1 + «u¢poBas 06paboTKa CUTHAJIOB B } §
anepTypoil aHTEHHBI PaanoIoKaTOpax ¢ CHHTE3UPOBAHHOM anepTypoi
AQHTEHHBI»
IPUHLUIBI TOCTPOCHUS aHAJIOTOBBIX M LU(POBBIX V-1 + Kontponshas pabora/KonrpoasHas pabora
npuéMHuKOoB PJIC ) «AHasoroBsle 1 IM(ppoBbie npuéMHUKU PJICy»
YMersn:
MOJICJIUPOBATH OOBEKTHI U MPOIIECCHI C IENBIO JlabopaTtopHas pabota/3amuTa 1a00paTopHO
aHaJIM3a ¥ ONTUMU3AIUH UX [TAPaMETPOB C pabotsl "Lludpoas gemoxynauus/qenuManus
HCIIOJIb30BAHUEM HUMEIOLIUXCS CPEJICTB CUTHAJIOB, LM(poBast cornacoBaHHas puiapTpanus”
MCCIIEIOBAaHHM, BKJIIOYAsl CTAHJAPTHBIE TTAKEThI NT-1mk-2 + JIabopatopHas pabora/3amuTa 1a00paTOPHOiM
TPHUITATHRIX POTPaMM paboTts! «ludposas punbTpanys aKTUBHBIX U
naccuBHBIX nomex. Lludposoe obHapyxeHue
CUTHAJIOB C TOCTOSIHHBIM YPOBHEM JIO’KHBIX TPEBOI)
pa3pabaTbIBaTh U MPOEKTUPOBATH CUCTEMBbI JlaGopatopHas pabora/3amura 1abopaTopHOH
udpoBoit 00pabOTKH CUTHAIOB COBPEMEHHBIX pabotel «MoenpoBaHue anropuTMOB ITU(PPOBOI
PalMOTEXHUYECKUX CUCTEM C MCIIOJIb30BaHUEM N-1nk-2 + | 06pabOTKM CUTHAJIOB B PAAMOJIOKATOPE C
MMEIOLIUXCS CPEJICTB UCCIIEJOBAHMM, BKIIIOYast CHUHTE3MPOBAHHOI anepTypoil 60KOBOro 0030pa»
CTaHJApTHBIE MAKEThl MPUKJIAJHBIX IPOTrPAMM
MOJICIUPOBATH CUCTEMBI ITU(POBON MEPBUUHON N-1nk-2 + Pacuetno-rpaduueckas pabora/3amura pacuieTHOTO

10




00pabOTKHU paMoIOKAIMOHHONW HH(pOpMaIuu

3aJlaHusA

BBITOJIHATE PACUET M MPOSKTUPOBAHUE IIH(PPOBBIX
(GUIBTPOB MO 33JaHHBIM TPEOOBAHUSIM

N-1nk-2

KonTtponsnas pabora/Konrponsnas padora
«IIudpossie GUIBTPHIY
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

dopma peanuzaiuu: KomneotepHoe 3a1aHne
1. 3amuTa pacuerHoro 3ananus (PacuerHo-rpadudeckas pabora)

Dopma peanuzaruu: [lncbemennas padota
1. Konrponbnas pabora «AHanorossie u udpossie npuémuuku PJICy (KonTponbhas paboTa)
2. KontponpHas padota «Jluckpernsie nmpeodpa3oBanus curHaioB. Céptka» (KoHTpoapHas
pabora)
3. Konrposnbnas padota «L{udposbsie dpuabTpei» (KonTponasHas padoTa)

3 cemecTp

®opma peanuzaruu: KoMnbroTepHOE 33aHKe
1. 3amuTa madoparoproit padotsl "Lndposas reMoayIIsus/ IeuMaIis CUTHAIOB, IU(poBast
cornacoBanHas puibtpanusa” (JJaboparopras padoTa)
2. 3ammra 1abopaTopHOU paboThl «MoIeNupOBaHUE aITOPUTMOB IHPPOBOH 00PaObOTKH
CUTHAJIOB B PAJIMOJIOKATOPE C CHHTE3UPOBAHHOM anepTypoit 60koBoro o63opax» (Jlaboparopuas
pabora)
3. 3amuTa naboparopHoit padotsl «l{udposast GpuibTpariys aKTUBHBIX U MACCUBHBIX TOMEX.
LludppoBoe oOHapyKEHHE CUTHAIOB C IMTOCTOSIHHBIM YPOBHEM JIOXKHBIX TpeBor» (JIabopaTopHast
pabora)

Dopma peanuzauuu: ITuceMenHas padora
1. KonrponbHas pabota «LludpoBast BropuuHas o0paboTKa pagloI0KallMOHHOW HHPOpMALIUN»
(KontponpHas pabota)
2. KonrtponbHas pabdora «L{udposas 06paboTka CUTHATIOB B PaJHOIOKATOPax C
CUHTE3UPOBAaHHOM anepTypoit anTeHHb» (KoHTposibHas paboTa)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:XyTO4YHasI ATTECTALUSA 10 AUCHHUIIMHE

3auem c oyenxoti (Cemecmp Ne2)
Onenka ompenensiercss B cOOTBETCTBUM ¢ [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3a4E€THOM COCTABIISIIOIINX.

Oxzamen (Cemecmp Ne3)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW cocTaBisfromux. B
MIPUJIOKEHUE K TUIIJIOMY BBIHOCUTCS OLIEHKA 3a 3 CEMECTD.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

12



5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. backakos, A. U. JIokarimoHHBIE METOBI UCCIEAOBAHUS OOBEKTOB M CpeJl : YUYECOHUK ISl By30B 110
cneuuanbaoctu 210301 "Pangnodusuka" / A. U. backakos ; Pen. A. U. backakos . — M. :
AKAJIIEMUS, 2011 . — 384 c. — (Bricmiee npodeccuonanpHoe oopazoBanue) . - ISBN 978-5-7695-
7436-8 ;

2. Aiipuuep, O. C. lludpoas 06paboTka CUTHATIOB : MPAKTUYECKUN MOAXO/ : ep. ¢ aHri. / 3. C.
Atipuuep, b. V. [Ixepsuc . — 2-e u3n . — M. : Bunbsimc, 2004 . — 992 c. - ISBN 5-84590-710-1 .;

3. MarasunnankoBa A. JI.- "OcHoBsl udpoBoii 00paboTKu cUrHayioB", (2-¢ u31., Uctp.),
NznarensctBo: "Jlans", Cankr-IlerepOypr, 2021 - (132 ¢.)

https://e.lanbook.com/book/168952;

4. NudopManmoHHbIe TEXHOJIOTHH B PAAMOTEXHUYECKUX CHCTEMaX : Y4eOHOe MocoOue ISl BYy30B
1o crenranbHocTAM "Pagnorexnuka" u "PaanosnekTpoHHbIE CUCTEMBI" HAIPaBICHUS
"Pammorexnuka" / B. A. Bacun, u ap. ; Pex. . b. ®enopos . — M. : U3a-8o MI'TY um. H.D.
baymana, 2003 . — 672 c. — (Madopmaruka B TexHudeckom yHusepcurere) . - ISBN 5-7038-2263-7

5.2 JInueH3nOoHHOE U CBOOOITHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE oDecredeHne:
1. CO "IIpomereit";

2. Office;

3. Windows;

4. Matlab;

5. Maiina Buneokondepenumu;

6. Python.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccunoHalIbHble 0a3bl JAHHBIX H HH(POPMAITMOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcuTeTckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanusix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareancTBa Elsevier - https://www.sciencedirect.com/

6. DiieKTpoHHBIE pecypchl u3nareabeTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. ba3za nannbix IEL uznareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

12. ’KypHnajsl HayuHoro oomecTBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

13. DaexTponnas 6udommoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HaAauMMCHOBAaHHE
VYyeOHble ayIUTOPUH IS E-612, Yuebnas rapTa co CKaMbeH, CTOJI KOMIIbIOTEPHBIN,
MPOBEJCHUS JIGKIIMOHHBIX | ayautopus kad. "PTII | cTyn, Bemanka s 0JeX/1bl, JocKa MeJoBas,
3aHATUN U TEKYILETO u AC" KOMIIBIOTEPHAs CETh C BBIXOJOM B
KOHTPOJIA WHTepHeT, MyIbpTUMEINHHBINA IPOEKTOP,
9KpaH, KOMIIBIOTEP NIEPCOHAIbHBIN
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K-120, MammHHBII
3an MBI

cepBep, KOHIUITUOHED

Y4eOHbIC ayAUTOPUH IS
MIPOBEACHUS
MPaKTUYECKUX 3aHATHUH,
KP u KII

E-612, YuebHnas
aymutopus kad. "PTII
u AC"

napTa co CKaMbeH, CTOJ KOMIIbIOTEPHBIH,
CTYJI, BEIIAJIKa JJIs OJEXKIbI, JOCKa MEJIOBas,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, MyJIbTUMEIUUHBIN IIPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHAIBHBIN

K-120, MamuHHBIH
3a1 MBI

cepBep, KOHIUITUOHED

Y4eOHbIe ayIUTOPUH IS
HPOBE/ICHHS
1ab0paTOPHBIX 3aHITHIA

E-801/12,
JlaGopaTopus
«n¢ppoBeIX METO10B
UCCIICTIOBAHMSI
pazuoCUCTEM»

CTOJI IIPENOAABATENSL, CTOJI, CTYJ, KA IS
JOKYMEHTOB, KOMIIBIOTEpHAsI CETh C
BBIXOJIOM B MIHTEpHET, 10CKa MapKepHas,
00opyJ0BaHuE ClIeUATN3UPOBAHHOE,
KOMIIBIOTEP NEPCOHATIBHBIN

YuebHble ayIUTOPUH IS
IIPOBEACHUSA
IIPOMEKYTOUHOU
aTTecTauuu

E-612, YueOnas
aymurtopus kad. "PTII
u AC"

napTa co CKaMbeH, CTOJ KOMIIbIOTEPHBIH,
CTYJI, BEIIAJIKa JJIsl OJEXKIbI, TOCKa MEJIOBas,
KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
WHTepHeT, MyJIbTUMEINUHBINA IPOEKTOP,
9KpaH, KOMIIBIOTEP NEPCOHAIBHBIN

K-120, MamuHHBIH
3an MBI

cepBep, KOHIUIUOHED

ITomemnienus miis
CaMOCTOSITEILHOU
paboThI

E-614, KomnbroTepHbIi
kiacce kag. "PTII u
AC"

CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJ, KA ISt
JIOKYMEHTOB, JIOCKa MEJIOBas,
KOMITBIOTEPHAS CETh C BBIXOJOM B
WuTepHeT, MyJIbTUMEIUNHBIN IPOEKTOD,
9KpaH, KOMIIBIOTEDP MEPCOHAIBHBIMN,
KOHIAMIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

E-612, YueOnas
aynuropus xkad. "PTII
u AC"

napTa co CKaMb€i, CTOJ KOMIIBIOTEPHBIN,
CTYJ1, BEIIAJIKa JJIsl OJEXKIbI, JOCKa MEJIoBas,
KOMIIBIOTEPHAs! CETh C BBIXOZOM B
WHTepHeT, MyJIbTUMEINHHBINA IPOEKTOP,
DKpaH, KOMIIBIOTEP NEPCOHAIBHBIN

ITomemenus s
XpaHeHHUs 000pyJOBaHUS
1 y4eOHOro UHBEHTaps

E-800/7, Apxus kad.
"PTITu AC"

CTOJI, CTYJI, Kag sl JOKYMEHTOB,
BeIIaaKa IS OAEKIbI, X0JIOIUILHHK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucrtembl 1IupoBoit 00padOTKM CUTHAJIOB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3
KM-4

KoHnTtponbhas pabota «AHanorosbie u nudpossie npuéMuuku PJIC» (KontposnbHas padoTa)
Konrpomnbnas padora «JluckpeTHsie npeodpa3zoBanus curnanoB. Ceéprka» (KontponbHas
pabora)

Konrponsnas padora «L{udppossie punbtpen (Kontponshas padora)

3amura pacueTHoro 3ananus (PacueTHo-rpaduyeckas padora)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen aucuuminHel KM: L 2 3 4
pasjena Al et Henens 4 8 12 14
KM:
1 JuckperHbie nudpoBbie CUTHAIBI 1 cucTeMsl (1 cemecTp)
11 JuckpetHble 1TU(POBBIC CUTHAIBI U cucTeMBI (1 cemecTp) +
2 HuckpetHbie ipeodpazoBanus (1 cemectp)
2.1 JuckpetHsle npeobpazoBanus (1 cemectp) +
3 [udposas punbtpanus (1 cemectp)
3.1 [udposas punbtpanus (1 cemectp) +
4 [Mudposast nepBuyHast 00pabOTKa pavoIOKAIMOHHON
uHpopmanuu (1 cemectp)
41 [udposas nepBuuHas 06pabOTKa paarOIOKAITMOHHOM +
] uHpopmanuu (1 cemectp)
Bec KM, %: | 20 20 20 40

3 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JMCIUILIHHE:

KM-5

KM-6

KM-7

KM-8

Kontponbnas pabora «l{udposas Bropuynas o0padboTka paanoIOKalMOHHON HH(OPMAITUN»
(KonTponbHas padota)

3amurta mabopatopHoit padoTsl "I{udposas nemoayIAIMs/ IeIMMAITIs CUTHAIOB, IU(poBas
coryiacoBanHas gunbsTtpanus"” (Jlabopatopnas pabora)

3amuTa naboparopHoit pabotsl «L{udposast puabTpanyst aKTUBHBIX U TACCUBHBIX TTOMEX.
[udpoBoe oOHapyKEHHE CUTHAJIOB C TOCTOSIHHBIM YPOBHEM JIOXKHBIX TpeBor» (JIabopaTopHast
pabora)

Konrponbnas padora «L{udpposas 06paboTka CUTHAJIOB B PAHOIOKATOPaxX C CHHTE3UPOBAHHOM
aneptypoil antennsl» (KontponbsHas pabora)
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KM-9 3ammra naboparopHoii paboTel «MoenpoBaHue anropuTMoB HU(PPOBOl 00pabOTKHU CUTHAIOB
B PAJMOJIOKATOPE C CHHTE3UPOBAHHOM arepTypoit 6okoBoro o63opa» (JlabopaTopHas padbora)

Bua npoMexkyTouHoil aTTecTauMu — JK3aMEH.

Wunekc KM- | KM- | KM- | KM- | KM-
Howmep Paznen aucuumuimabl KM: > 6 ! 8 9
paszaena Henens 4 6 8 12 14
KM:
1 [udposas Bropuynas o0paboTka
PaaroIOKAIIMOHHON MH(GOpMaIHH (2 ceMecTp)
[udposas Bropuynas o0paboTka
11 b + + +
PaaroIOKAIIMOHHON HH(GOpMaIHH (2 ceMecTp)
5 [udposast 06paboTKa CUTHATIOB B PAAHOJIIOKATOPAX C
CHUHTE3MPYEMOU anepTypoil aHTeHHBI (2 cemecTp)
21 [{udpoBast 00pabOTKa CUTHAIIOB B PaAHOJIOKATOPAX C + +

CHUHTE3UPYEMOIi anepTypoi aHTeHHBI (2 ceMecTp)

Bec KM, %: | 10 25 25 15 25
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