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[EJW U 3AJJTAYY TUCHUTIJINHBI

1.1. Hean aucuMnnHbI

TEOpEeTUYECKasl U MPAaKTUYECKasi MOJArOTOBKA MO OCHOBHBIM HaIPaBJICHUSIM
udposoit 06padotku curnaios (LIOC): nudposoit punbTpaiyu, CrieKTpaaTbHOMY
aHaNK3y, aJJaiTUBHON 00pabOTKe U anmapaTHO-MPOrpaMMHOMY O0O€CIIEYEHHUIO.

1.2. 3axaun ocBOeHUS THCHUIINHEI

®opMupoBaHUE y CTYJAEHTOB 3HaHWM W NpuHUUIOB U anroputMoB LIOC,
OBJIaJICHUE METOJIaMH CUHTE3a U AaBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS JIEME H-
toB 1 cucteM [{OC, a Takke yMeHUE MPUMEHUTH MOJTy4aeMble 3HAHUS K PEIICHUIO
TIPUKJIATHBIX 3a7ad.

2. MECTO JUCHUMIIVIMHBI B CTPYKTYPE OIIOII

Hucrunnuna «IudpoBas o0paboTka CUTHATIOBY» OTHOCUTCS K IUCHUTLTHHAM
oOs3aTenbHON yacTu 6s10ka b1 ydyeOHoro miana.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJIbTATOB OBYUEHWSI 11O
JACHUTIINHE

[Ipouecc wusywenuss aucuuruHbel «l{udpoBas o00paboTka CUTHAIOB»
HarpaBJieH Ha popMupoBaHue cieayrommux komnerennuii: 11K-1

ITIK-1 - ciocobeH k 00paboTKe pe3ynbTaTOB U3MEPEHUN C MCIOJb30BAHUEM
CPEICTB BBIUMCIUTEIHHON TEXHUKH, OCHOB MAaTEMaTHIECKOTO 00ECTIeUeHUs U TIPO-
rpaMMHUPOBaHUS



Komnerenuusi Pe3yabTaThl 00y4yeHusi, XapaKkTepusywoime
chopMHUPOBAHHOCTH KOMIIETEHIMU
IK-1 3HATh OCHOBHBIE Y3JIbl BEIUMCIUTENBHBIX YCTPOUCTB LIUPPO-

BOI 00paOOTKH CUTHAJIOB;

OCHOBBI BEICOKOYPOBHEBOTO SI3bIKa OMTMCAHUSI alllapaTHBIX
cpeacts (VHDL);

YyMETh  CTPOUTh  WMHTAIMOHHBIE  MOJAEIHU  CJIOXKHO-
(YHKIIMOHATIBHBIX IIUPPOBBIX YCTPOUCTB 00PAOOTKU CHUTHA-
noB B cucreMe Matlab/Simulink ¢ ucmonbp3oBanuem s3pika
M-daiina, fi-o0bekTOB M TrpadUUecKOro IpeACTaBICHUS
g poBeix aBTOMaTOB (StateFlow);

CTPOUTh (PYHKITMOHAJIbHBIE MOJEIN HU(PPOBBIX YCTPOUCTB
00paboTKN curHajioB ¢ mpumeHeHueM sizbika VHDL u me-
radynkuuii B CAIIP I[TJIMC Altera Quartus II u Xilinx ISE

BianeTh HaBbikamMu padoTel ¢ CAIIP IIJIMC Altera Quartus
II mnm Xilinx ISE (Vivado)




4. OFBEM JUCHUATIIMHBI (MOJIYJISA)

O6mas TpynoeMkocTh aucuuiiuibl «Ludposas o6paboTka curHaioB» co-
CTaBJISIET 3 3aUETHBIX €TUHUIIBI.

Pacnpez[eﬂeHHe TPYAOCMKOCTH OUCHHUIIIIMHBI 110 BUAaM 3aHATUM

Ounasi popma 00yueHust

Bun yueOHOM paOoThI Bcero CemecTpbl

4acoB 8

AyauTopHble 3aHATHS (BCEro) 54 54

B Tom uncae:

Jlexnuu 18 18

[Tpaktuueckue 3anstus (I13) 18 18

JlabopaTtopusbie padotsl (JIP) 18 18

CamocrosiTesibHas paboTa o4 54

KypcoBoli mpoekr - -

KontponbHas pabota - -

Buj mpoMeKyTOYHOM aTTeCTallMy — 3a4€T + +

OO01mast Tpy10€MKOCTh qac 108 108

3ad. eI. 3 3




5. COAEPKAHUE JUCLUATUIMHBLI (MOYJIS)

5.1. Conepskanue pa3iesioB IMCHUILVIMHBI M pacnpeaejeHne TPyA0eMKO-
CTH 110 BMJaM 3aHATHH

Ne HaunmeHnoBaHue TeMsbl Copnepxanue paszena Jlexng [pak | Jla6. | CPC Bcee
/1 3aH. 3aH. ro,
qac
1 OCHOBHBIE IOHATHS Crpykrypa kypca. Jluteparypa. OCHOBBI s3bIKa
HOC, nuckpetHsie MATLAB. IlIpenmer uzyuenus LIOC. Cucrema
CXEMBI U CHTHAJIBI LOC na npumepe GJ10K-cXeMbl TH(PPOBOI CHCTEMBI

cBs3u. Mctopus passutus LIOC. OcHOBHBIE 3Tarbl
passutus LIOC. Cospemennoe coctosiaue LIOC,
OCHOBHEIE pa3/ebl, IPUIOKEHH, 00JIacTH IIpuMe-
Henus. [Ipeumymecra u Hegoctatku LIOC. Hduc-
KpETHbIE CHT'HAJBI, OCHOBHBIE CIIOCOOBI OIMICAHUSI.
®unznueckas peann3yeMocTb U YCTOHYMBOCTD JUC-
KPETHBIX CHCTEM 00pabOTKH.

JIuHelinple cuCTEMBI C MOCTOSHHBIMU IapaMmeTrpa-
MU, OCHOBHBIE ONpefeneHust U cBoicTBa. Peakuus
JIMHEMHON CHUCTEMBbl Ha €IMHUYHBIM HMIYJbC.
PopMyra IUCKPETHOHN CBEPTKU. YacTOTHbBIE Xapak-
TEPUCTHKH TUCKPETHBIX cucteM. OCHOBHBIE CBOIi-
CTBa YacCTOTHBIX XapaKTEPUCTHK, MEPHOIUYHOCTS.
[Ipeobpazoranne Pypbe s TUCKPETUZUPOBAHHBIX
curHanoB. OOpatHoe mpeoOpasoBanue. Ilepexon
OT CBEPTKH AWCKPETHBIX CHUTHAJIOB K IIPOU3BEME-
HUIO CIIEKTPOB M Ha000poT. CHEKTp IUCKPETU3H-
poBaHHOTO cHHYca 4yepe3 aenbra-(pynkuuto. [lepe-
XOA OT JAWCKPETHOTO CHWTHajda K HENPEPHIBHOMY
MeTO0M uaeansHoro ¢unbrpa. Teopema Kortenb-
HUKOBa. BoccTaHOBNIEHNE pagyiocUTHANA 10 OTCYe-
TaM BUJICOCUTHAJIA.

Pa3HOCTHBIE ypaBHEHWUs, CBS3b CO CTPYKTYPHBIMH
cxeMamMd UH(POBHIX YCTPOHCTB. Pemenne pas-
HOCTHBIX YPaBHEHHH KaK CHOCO0 HaXOKIACHUS
BBIXOJJHOTO CHTHAJa LIETH, METOJ MPSIMOil MmoacTa-
HOBKH. Z-TIpeoOpa3oBaHHE, OCHOBHBIC CBOMCTBA,
cBA3b ¢ npeodpasoBanueM Jlamnaca. Pemenue pas-
HOCTHBIX ypaBHEHUH c HOMOIIBIO z-
npeoOpa3oBaHysi, OCHOBHBIE CIIOCOOBI M COOTHO-
LICHHSI.

2 YacToTHO-BpEMEHHEIE JuckpetHoe mpeoOpas3oBanue Dypwe, BBIBOX OC-
npeoOpa3oBaHusl  JHc- | HOBHBIX cooTHomeHuil. ObparHoe JI1®. CpoiicTBa
KpPETHBIX CUTHAJIOB HuckperHoro mnpeoOpa3oBaHus @Dypbe: IJMHEH-
HOCTb, CABUT, CHMMETpPHUS. YBEINYCHUE 3aTI0JIHEH-
HOCTH CIIEKTpa 3a CYeT JOIOJHEHHsS BpPEMEHHOM
N0CJIe0BaTeIbHOCTH HYIAMU. JIuHeliHas U LuKIu-
yeckas cBepTka. CeKIMOHUPOBaHHAs CBEpTKa.
Boruucnenue ceptku uepes IID. Meron ObicT-
poii cBepTKH.

Brictpoe npeobpazoBanue Oypbe, COOTHOLIEHHE C
JI1D o xonuuecTBy onepanuii. BeiBo anropurma
BII® ¢ pmemumarueld mo BpeMeHH, Trpaduyeckoe
npeacrasiaeHue anroputma. bII® mis nmocnenosa-
TENbHOCTEH, AJIMHA KOTOPHIX He paBHA 2N. Brrunc-
nenne ooparuoro JI1® uepes BI1D.

SBnenue pacrekanus crnekrpa. IIpuMeHeHue okoH
Uil BbluuciieHus crekrpa uepe3 HIID. Ilpsamo-
YroJbHOE OKHO M ero cBoiicTBa. IIpsiMoyromsHOe
OKHO COINIacOBaHHOH AnuHBL TpeyroiabHOE OKHO U
ero cpolictBa. BrBox dopmynsr mis okHa ¢oH
XanHa, cBoicTBa okHa. OxkHa XoMMmuHTa U Biok-
M3Ha, UX cxXoAcTBO M pasnuuusa. OkHo Kaiizepa.
OxHo Thrroxu. IlpumeHeHre OKOH U1 MOCTPOEHUS
aHAJIM3aTOPOB CHEKTpa.

3 OcHOBBI mudposoit | [udpossie KUX-punbtpsl. OCHOBHBIE ITOHSTHSL. 4 6 6 14 32




(UIBTpALMU CUTHAIOB [lopsmox pacuera u mnpoektupoBaHus KUX-

¢mwipTpoB. KUX-punstpsl ¢ nuHelinoit ®OUX. Ye-
Teipe THna KUX-dunbrpoB c nuneliHoit DOUX.
BoiBon ocHOBHBIX cooTHowmeHuil. Iloctpoenue
mudepenHaTopoB U npeobpazosareneid [ 'mib-
Oepra. Pacuer KUX-dmisTpoB MeTOmOM OKHa.
Meron okna uepe3 BII®. .Merox HauMeHBIIMX
kBagparoB. Ilepexon or ®HY k mnonocoBoMmy
GUIBTPY € AEHCTBUTENBHBIMH U KOMIUIEKCHBIMU
ko3 unuenramu, ®BY u pexxexropHomy (Huiib-
1py. IlocnenoBarenbHoe M MapaIebHOE BKIIOUE-
Hue KUX-punptpos.

BUX-bunsTpel OCHOBHBIE IPUHINIIEL, Pean3anysl.
OcHoBHas CTpyKTypHas cxema. Bun nepenarounoit
¢ynkunn. Bceenponyckarommit  puiabtp. DunsTp
0e3 3anepkku. Metonsl pacuera BUX-dunsrpos.
Merton nyneit u nomrocoB. Pacuer BUX-dunbrpos
METOJOM HMHBApHAHTHOTO TPeoOpa3OBaHUS HM-
NMyJIbCHOW  XapakTepuctuku. Pacuer  BUX-
(GWIBTPOB METOIOM OWIMHEHHOTO Mpeodpa3oBa-
HYSL

4 KanroBanne B mud- | DddexTsl KBaHTOBaHHMS CHTHAIOB B IU(POBBIX

POBBIX CUCTEMAX cuctemax. PasjnuHbie CriocoObl KOJAUPOBAaHUA YU-

CeJNl: MPSMOWA, OOpAaTHBINA, IOMONHUTEIBHBIA KOII.
OKpyTJIeHHEe U yCeUeHHE YHCeNl. XapaKTePHUCTUKH
ALTI. CraTicTHYeCcKHE CBOICTBA IIyMa KBaHTOBA-

2 2 - 12 16
Hus. @opMyrna 3aBHCHMOCTH JHCHEPCUH IIyMa OT
KOJHMYeCcTBa pa3psaaoB. JIMHeWHass M HeIMHEWHas
MOJIENM KBAaHTOBaHMs 4YHCEJN, OLEHKH OMINOOK
kBaHTOBaHMs. DPdeKxTsl KBaHTOBaHMS KOdPDUIM-
CHTOB IU(POBBIX (PHIBTPOB.
Hroro 18 18 18 54 108
5.2 IlepevyeHb 12a00pPaTOPHBIX PadoT
Henens Tewma u coneprkanue 1a00paTOPHOTO 3aHSATHUS O0Bem B tom uncne, B | Buasl
ceMecTpa 4acoB WUHTCPAKTUBHOW |  KOH-
dopme (D) TpoJIs
OcnoBzble noHATHA LIOC, AUCKpeTHbIE CXEMBI M CUTHAJIBI 2
| HWccnenoanne xapakrepuctuk npocredmux KNUX- punptpos 2
YacToTHO-BpEeMEHHbIE TPe00pa30BaHUS JUCKPETHBIX 8
CHTHAJIOB
HccnenoBanre n MpUMEHEHUE AUCKPETHOTO MPeoOpa3oBaHus 4
Dypse
HccnenoBanue CBOWCTB pa3INYHBIX BUIOB OKOH 4
OcHoBBI IH(POBOH HIIBTPAIIN CHTHAIIOB 8
Cunres u uccnenosanne KUX-dunptpos 4
Cuntes u uccnenoBanne BUX-bunbtpos 4
HWTtoro uacos 18
5.3 [lepevyeHb NPAKTUYECKUX 3AHATHH
Henens Tema u conepkaHue NPAKTUYECKOTO 3aHATUS O0Bem B tom uucne, B | Buasl
ceMecTpa 4acoB UHTEPAKTUBHOU |  KOH-
dopme (D) Tposs
OcnoBzble noHATHA LIOC, AUCKpETHbIE CXEMBI H CUTHAJIBI 6
CrnekTpabHbIe XapaKTePUCTHKA JUCKPETH3HPOBAHHBIX CHTHAJIOB 2
OcoberHocTH MU(PO-aHATOTOBOTO U aHAIOTO-IIM(poBOro mpeodpaso- 2
BaHUS
PasHocTHbIC ypaBHeHHUs, Z- mpeoOpa3oBaHue 2
YacToTHO-BpeMeHHbIE PeoOpa3oBaHUs AUCKPETHBIX 4
CHTHAJIOB
IIpeobpazoBanue Dypbe 11 UCKPETH3NPOBAHHBIX CHTHAJIOB 2
Iepenaya MHpOPMAINH C TOMOIIBIO OPTOTOHATBHBIX CHTHAJIOB 2
OcHOBBI 1M POBOI PHUIBTPALMH CHTHAJIOB 6




udpossie KUX-dunbrpsr 2
udpossie BUX-dunbrps 2
TocnenoBaresbHOE U NapaJUICIbHOE BKIIIOYEHHE QHIBTPOB 2
KBanToBaHne B IM(POBEIX CHCTEMAxX 2
| Ananus quHaMuKH 1MMPOBBIX yCTPOHCTB C yUETOM KBAHTOBAHHS 2
HWtoro yacos 18
5.4 CamocrosiTesibHas padora cryaenra (CPC)
Henens Conepxcasme CPC Bunpl O6beMm
ceMecrpa KOHTPOJISL 4acoB
8 cemecTp 54
1 PaboTa ¢ KOHCTIEKTOM JISKIHH, ¢ Y4eOHUKOM 0,5
2 PaboTa ¢ KOHCTIEKTOM JISKIHH, ¢ Y4eOHUKOM 1,0
TloaroroBka K NpakTHYECKOMY 3aHSATHIO 15
PaboTa ¢ KOHCIIEKTOM JICKITHIA, C YYCOHHKOM 1,0
3 TToaroToBKa K MPakTHUECKOMY 3aHITUIO 1,0
ITonroToBka K 1a00paTOpHOMY 3aHITHIO MPOBEpPKa OTYETa 2,0
4 PaboTa ¢ KOHCTIEKTOM JISKITHH, ¢ Y4eOHHKOM 1,0
TloaroroBka K NpakTHYECKOMY 3aHSITHIO 15
PaboTa ¢ KOHCTIEKTOM JICKITHIA, ¢ YICOHHKOM 1,0
5 TTonroToBKa K MPakTHUECKOMY 3aHITHIO 1,0
TloaroroBka K J1aOOPaTOPHOMY 3aHSTHIO MpOBEpKa oT4yera 2,0
6 PaboTa ¢ KOHCTIEKTOM JISKITHH, ¢ YIeOHHKOM 1,0
TloaroroBka K NpakTHYECKOMY 3aHSTHIO 15
PaboTa ¢ KOHCTIEKTOM JICKITHHA, ¢ YICOHHKOM 1,0
7 ITonroToBKa K MpakTHUECKOMY 3aHITHIO 1,0
TTonroToBKa K 1a00paTOPHOMY 3aHATHIO MPOBEpKa OTYETa 2,0
8 PaboTa ¢ KOHCTIEKTOM JISKIHH, ¢ Y4eOHHKOM 15
TloaroroBka K NpakTHYECKOMY 3aHSITHIO 1,0
PaboTa ¢ KOHCTIEKTOM JICKITHA, ¢ Y4COHHKOM 1,0
9 TlonroToBKa K MPakTHUECKOMY 3aHITHIO 1,0
ITonroToBKa K 1a00paTOPHOMY 3aHATHIO MPOBEpKa OTYETa 2,0
10 PaboTa ¢ KOHCTIEKTOM JIEKIHH, ¢ YIEOHHKOM 1,0
IToAroToBKa K MPaKTHIECKOMY 3aHITHIO 1,0
PaboTa ¢ KOHCIIEKTOM JICKIIHH, C YIeOHUKOM 1,0
11 IToAroToBKa K MPakTHIECKOMY 3aHATHIO 15
IToaroToBka K 1a00paTOPHOMY 3aHSTHIO IpOBEpKa oTyera 2,0
12 PaboTa ¢ KOHCTIEKTOM JISKIHH, ¢ YIeOHHKOM 1,0
TToAroToBKa K MPAaKTHYECKOMY 3aHSTHIO 1,0
PaboTa ¢ KOHCTIEKTOM JIEKIHHA, ¢ YIeOHHKOM 1,0
13 [ToaroroBka K NpakTUYECKOMY 3aHATHIO 1,0
IToaroToBka K 1a00paTOPHOMY 3aHSTHIO IIpOBepKa oTyerTa 2,0
14 PaboTa ¢ KOHCTIEKTOM JISKIHH, ¢ YIeOHHKOM 1,5
IlonroToBKa K MPakTHUECKOMY 3aHITHIO 1,0
15 PaboTa ¢ KOHCIIEKTOM JICKIIHH, ¢ YIeOHUKOM 1,0
IToAroToBKa K MPaKTHYECKOMY 3aHSITHIO 1,0
IToaroToBKa K 1a00paTOPHOMY 3aHSTHIO IpOBepKa OTYeTa 2,0
16 PaboTa c KOHCIIEKTOM JICKIMH, ¢ YIeOHUKOM 1,0
IToaroroBka K NpakTUYECKOMY 3aHATHIO 15
PaboTa ¢ KOHCIIEKTOM JISKIHIA, ¢ YIeOHHKOM 1,0
17 TTonroToBKa K MPaKTHYECKOMY 3aHITHIO 15
[ToaroToBka K J1a00paTOPHOMY 3aHSTHIO IpOBEpKa 0TyeTa 2,0
18 PaboTa ¢ KOHCTIEKTOM JIEKIIUH, C ydeOHUKOM 1,0
[ToaroroBka K NpakTUYECKOMY 3aHATHIO 15




6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

He mpenycMoTpeHO yueOHBIM TUIAHOM

7. OHEHOYHBIE MATEPHAJIbI 1151 HPOBEJEHUA IIPOMEIXY -
TOYHOU ATTECTALIMHU OBYYAIOIIIUXCA 11O JUCIHHUIIJIMHE

(MOJIY.JIIO)

7.1. Onucanue nmokasarejied U KpUTEpHEB OLCHMBAHUS KOMIIETCHLMHU
HA Pa3JIMYHbIX ITanax ux (pOpMHPOBAHUS, ONMUCAHUE KA OLCHUBAHUS

7.1.1 DTan TeKyumero KOHTpoJIst

PGBYJII)TaTBI TCKYIICI'O KOHTPOJIA 3HAHUU U MEKCECCHOHHOU aTTcCTalnuu
OLICHHUBAIOTCA I10 CHCIIYI'OIHeﬁ CHCTCMC.

«aTTCCTOBAH»,

«HEC aTTCCTOBAH).

IKomMmerennus

PesynbTaTsl 00yuyenus,, xa-
paKTepu3youme
copMHPOBAHHOCTH KOMITe-
TeHIIH

Kpurtepun
OLICHUBAHUS

ATTecTOBaH

He arTecroBan

[K-1

3HaTbh OCHOBHBIE Y3JIbI BBI-
YHUCIUTEIBHBIX YCTPOUCTB
audpoBoil 00pabOTKH
CHUTHAJIOB;

OCHOBBI BEICOKOYPOBHEBO-
IO sI3bIKa ONMCAHUSI allra-
patsbIx cpenctB (VHDL);

AxTHBHas paboTa Ha Ipak-

THYCCKUX 3aHATHUAX, OTBCUA-

€T Ha TEOPETHIECKUE BO-
MPOCHI TIPH 3aIIUTE Kypco-
BOTO TIPOEKTA

Brmonuaenue padot

B CPOK, IIPETyCMOT-

PEHHBIH B pabounx
IporpaMmmax

Hesbmonnenue
paboT B CpOK,
IIPeyCMOTPEHHBIN
B paboYmX Mpo-
rpamMmax

YMETh CTPOUTh HMHTa-
IIHOHHBIC MOJEIH CIIOX-
HO-(pYHKIIMOHAIIBHBIX
IUPPOBBIX  YCTPOUCTB
00paboOTKN CHUTHAJIOB B
crcreMe
Matlab/Simulink ¢ wuc-
TIOJIb30BaHNEM sI3bIKa M-
(atima, fi-oObeKTOB U
rpauIecKoro mpeacTaB-
JeHus NHU(QPOBBIX aBTO-
maros (StateFlow);
CTpOUTH  (PYHKIIMOHAIIB-
HBIE MOJEIH IHM(PPOBBIX
YCTPOHCTB  00paboTKH
CUTHQJIOB C IPHUMEHEHH-
eMm sizbika VHDL u me-
rapynkumit B CAIIP
I[UINC Altera Quartus 11
u Xilinx ISE

Pewenue crangapTHBIX
NpPaKTUYECKUX 3a7a4

Brinonxenue pa-
60T B CPOK,
IPEeNyCMOTPEHHBIN
B paboYmX Mpo-
rpammax

Hesbinonnenue
paboT B CPOK,
IPENYCMOTPEHHBIN
B paboymx mpo-
rpammax

BJIaJICTh HABBIKAMH Pado-
1 ¢ CAIIP IUIKC
Altera Quartus 11 wim
Xilinx ISE (Vivado)

Pemenne MPUKJIaJHbIX 3a-

Ja4d B KOHKpCTHOﬁ apeameT-

HOM o0nactu

Brimonnenue pa-
00T B CPOK,
IpPeayCMOTPEHHBIN
B pabounx mpo-
rpaMmax

Hesbimonnenue
pabor B cpoK,
IpeSyCMOTPEHHBIN
B pabounx mpo-
rpaMmax




7.1.2 JTan npoMe;KyTOYHOr0 KOHTPOJIS 3HAHUI

Pe3ynpTaThl POMEKYTOYHOTO KOHTpPOJIs 3HaHUM oneHuBaroTcs B 10 ce-

MecTpe /71t OUHOM (OpMbl OOYUEHHS IO CUCTEME:
«3a4YTEHOY;

«HE 3a4TCHOY.

Komnerenuus PesyabTatsl 00y4de- Kpurtepuu 3aureHo He 3auTeno
HHs, XapaKTepHu3yIo- OLICHUBAHHUSA
mue
copMHPOBAHHOCTL
KOMIIeTeHIIHH
[K-1 3HaTh OCHOBHBIE Bomnpocs! (tect) | YpoBeHb 3HaHMI B 00b- | YpOBEHb 3HAHWH HU-

y3JIbI BBIUUCIIUTEIb-
HBIX YCTPOUCTB
udpoBoit 06padboT-
KU CUTHAJIOB;
OCHOBBI BBICOKO-
YPOBHEBOTO SI3bIKa
ONHCaHMs anmapar-
HBIX CPENCTB
(VHDL),

K 3a4eTy

€Me, COOTBETCTBYIOLEM
IpOrpaMMe MOAroTOB-
ku. Jlomyl1eHbl HEKOTO-
pbl€ IOTPEIIHOCTH.

7K€ MUHUMAJIbHBIX
TpeboBanuii. Umenu
MeCTO TpyObIe OIIno-
KH

YMETb CTPOHUTh HMHU-
TalMOHHBIE MOJCIU
CJIOKHO-
(YHKIIMOHAIBHBIX
UPPOBBIX
YCTPOKHCTB 00paboT-
KA CHI'HAJIOB B CH-
cTeMe
Matlab/Simulink ¢
UCIIONB30BaHHEM
si3plka M-(aiina, fi-
00BEKTOB U Tpadu-
YEeCKOr0  INpPEACTaB-
JeHUusT  UU(POBBIX
ABTOMATOB
(StateFlow);
cTpouTh  (YHKIHO-
HaJIbHbIC MOJIeIN
UPPOBBIX
YCTpOUCTB 00paboT-
KA CUTHAJIOB C IIPH-
MEHEHHEM SI3bIKa
VHDL un meradyHk-
it B8 CAIIP TIJINC
Altera Quartus II u
Xilinx ISE

CraHpapTHble
3a7aHus

[TpomeMoHCTpHUPOBAHBI
BCE OCHOBHBIC YMEHUS.
BrIMoIHEHEI BCe Oc-
HOBHBIE 3aJaHUS C He-
KOTOPBIMH MOTPEIIHO-
CTSIMHU. BEITTOJTHEHEI BCe
3aJaHHs B [OJIHOM 00b-
&Me, HO HEKOTOpHBIE C
HEJI0YETaMHU.

[1pu BeIMONTHEHHH
CTAQHIAPTHBIX 3aTaHHI
HE NPOJIEMOHCTPUPO-
BaHbI OCHOBHBIE yYMe-
Hus. Mmenu mecto
rpyOble OIHOKY.

HaBbIKAMH
padorer ¢ CAIIP
JmcC Altera
Quartus I  wumm
Xilinx ISE (Vivado)

BIIAIETH

IIpuxnannsie
3aJIaHus

IIpoeMOHCTPUPOBaHBI
0a30BbIC HABBIKU TIPU
BBITIOJTHEHUH CTaHAApPT-
HBIX 3aJIaHUM C HEKOTO-
PBIMU HEAOYETAMMU.

IIpu BBINOJIHEHUHU
CTaHJAPTHBIX 3aJIaHUN
HE TIPOIEMOHCTPUPO-
BaHbl 0a30BbIE HABLI-
ku. Umenn mecto
rpyObIe OMMOKH




7.2 IlpumepHbIil NepeYeHb OLEHOYHBIX CPeICTB (THIOBbIE KOHTPOJIb-
HbI€ 3aJaHUSl MJIM MHbIE MaTepHaJibl, HeOOXOAMMBbIEC JIA OLEHKH 3HAHWIA,
YMEHUIi, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH)

7.2.1 IlpumepHbIi NepevYeHb 3aJaHUMl VISl MOATOTOBKH K TECTHPOBA-
HHIO

1. Kak onpeneasiercs JlerepMUHUPOBAHHBIM CUTHAJ ?

a)  3HaueHHWe 1TOTrO CUTHaja B JIIOOOH MOMEHT BPEMEHH OIpeesieTcs
TOYHO.

0) B nro00if MOMEHT BpEMEHHM 3TOT CHUTHAJ MPEACTaBISET cOOOH Ciy-
YallHyI0 BEJIMYMHY, KOTOpasi IPUHUMAET KOHKPETHOE 3HAYE€HHUE C HEKOTOPOW Be-
POSITHOCTBIO.

B) B m11000if MOMEHT BpeMeHU 3TOT CUTHAJ MPEJICTABISAET CO00I HE Ciy-
YalHYIO

r)  Benmuunmny, KkoTopas mpUHUMAET KOHKPETHOE 3HAYEHUE C HEKOTOPOU
BEPOSITHOCTBIO.

1)  3HaueHue dTOTO CUTHAJIA HEJIb3sl OMPENETUTh TOYHO B JTFOOOH MOMEHT
BPEMEHU.

2. KakuMn napamMeTpaMu onpeejisieTcsi rapMOHUYeCKHd CUTHAJ?

a) AMIUIUTYJIOH A U 4aCTOTOU .

0) Awmmutynoi A u HayanbHOU (hazoil .

B)  AMIUIMTYJIOM A, 4aCTOTOM M HaYaIbHOU (az3oil ¢.

r) YacToToli ® 1 HayabHOU (azoit ¢.

3. Kakmne ycaoBusi Jlupuxiie 10/KeH yI0BJIETBOPSATH psii @ypbe 4TO ObI
pa3JioiKeHHe CyIlecTBOBaI0?

a) He nmomxHO OBITH pa3pbIBOB BTOPOTO poja M YUCIO SKCTPEMYMOB
JTOJDKHO OBITh KOHEYHBIM.

6) He momkHO OBITH pa3pbIBOB BTOPOTO POJa, YUCIO Pa3pbIBOB MEPBOTO
poJia JOJKHO OBITh KOHEUHBIM U YHUCIIO SKCTPEMYMOB JIOJIKHO OBITh KOHEUHBIM.

B)  He momxHO OBITH pa3phIBOB BTOPOTO pOjia U YUCIIO Pa3pbIBOB MEPBO-
ro poJia JOKHO OBITh KOHEUHBIM.

r)  Ywucno pa3pblBOB MEPBOro poja MOJDKHO OBITh KOHEYHBIM M YHUCIIO
HKCTPEMYMOB JIOJKHO OBITh KOHEUHBIM.

4. Eciu B aHAJIOT0BOI cucTeMe NMPOW3BOJIbHAS 3a/IePKKA M0aBaAeMOro
HA BXOJ] CUTHAJIA MPUBOJUT JIMIIb K TAKOM Ke 3a/iep:KKe BHIX0JHOI0 CUTHAJIA,
He MeHsisl ero (popmbl, cucTeMa HA3BIBAETCH?

a) CrarmoHapHOM.

6) He cranronapHoO¥.

B)  Ilapamerpuueckoil.

r) CucTteMoil ¢ nepeMEeHHBIMU MMapaMETPAMHU.

5. UMmyJibcHasi XapaKTePUCTHUKA 3TO: ?

a) OTkIIUK Ha BO3/ICUCTBHE §-(DYHKITUH.

0) OTKIIUK Ha BO3/ICUCTBHE B BUC (PYHKIIMN XEBUCAN A,

B)  OTKIMK Ha BO3JEHCTBHUE B BUJI€ MPSAMOYTOJIbHOTO UMITYJIbCA.

r) [lepenarounas GhyHKIIHS.



6. IIpouecc mpeoOpa3zoBaHus aHAJIOrNOBOr0 CHMTHAJIA B MOCJIEI0BATENb-

HOCTb 3HAYeHU, Ha3bIBaeTCs ?

a) KBaHTOBaHME CUTHANA IO YPOBHIO.

06) IlomyueHnue nuppoBOTO CUTHAIA.

B) JnuckpeTrsanuen curHaia.

r) Mopnynsiuuen curaasa

7. Kakoe CBOWCTBO He OTHOCHUTCH K JMCKPETHOMY MPe0OpPa30OBAHMIO

®ypse?

CKasdl.

Hasd.

a) JIuHelHOCTD.

6) Kpyrosas cBéprka.

B)  3aJepika.

r) CummeTpus.

8. Z-npeoOpa3oBanue umeeT cBolicTBa?

n)  HemuHeWHOCTS.

e) [{UKINYHOCT®.

k)  JIuHEeWHOCTS, 3aJIepiKKa, CBEPTKA.

3) ConpsikEHHOCTb.

9. Kakue 0b1BaloT GopMbl TMCKPETHBIX PUIALTPOB?
a)  Kanonuueckasi, TpaHCIOHMPOBaHHAsA, MOCIEAOBATENbHAS, IUTUITHY -

0) Kanonuueckasi, 0amancHasi, mapajuieibHas, dJUTUITHYeCKasl.
B) TpancronnpoBaHHas1, Mociea0BaTeIbHAs, MapajljieabHas, KackaHasl.

F) KaHOHI/I‘{eCKaH, TPAaHCIIOHUPOBAHHAA, ITOCIICAOBATCIIbHAA, ITapalJICIIb-

10. IIpu 00padoTKe CUTHAJIOB NMPHUXOAUTCH YBEJIUMYHUBATH WJIH YMEHb-

ATh YACTOTY JAMCKPETH3ANUM CUTHAJIOB. UTO mpou3BoauT (PyHKUUS mepe-
AUCKPeTH3aluu?

nayq

a)  IloBblIaeT YUCTOTY TUCKPETU3AIMH B 1[€JI0€ YHUCIIO Pa3.

0)  M3meHeHMe 4acTOThl AUCKPETU3AIMU B MPOU3BOJILHOE YHUCIIO Pa3.
B)  IloHm»eHHe 4acTOThI JUCKPETU3AIMH B 1IEJI0€ YUCIIO Pa3.

r) [ToBblIllIEHHWE YACTOTHI IUCKPETU3AIMHU B IPOU3BOJIBHOE YHCIIO Pa3.
11. IuckpeTtHoe npeodpazoBanue Dypbe ucnoab3yercs asi ?

a) KoppensimonHoro ananusa.

0)  AHanuza npeaeiabHbIX IUKIIOB.

B)  CnekrpajabHOro aHaJu3a.

r) KBanToBOro ananusa.

7.2.2 IlpuMepHBbIil NepeYyeHb 3aJaHUM ISl pellleHUsI CTAHJAAPTHBIX 3a-

He mpexycMoTpeHO y4eOHBIM TUTAHOM



7.2.3 TlpuMepHbIil MepevyeHb 3aJaHMIl 1Jis1 pellieHUs] MPUKJIAJIHBIX 3a-

aav

1. Koppeasiunonnas GpyHkius:

a)  IIpsmoyromnbHa.

06) He cummerpuyna.

B)  TpeyronpHas

r) CummeTpryHa.

2. CayuaiiHble CTAlMOHAPHBIE MPOLECCHI, ITO CJAYYaAlHbIE MPOIECCHI
Y KOTOPBIX:

a) CraTtucTuyeckue XapakTEPUCTHKH, KOTOPBIX OJMHAKOBBI BO BCEX
BPEMEHHBIX CECUCHHUSIX.

0) CraTuCTHYECKHE XApAKTEPUCTUKH, KOTOPBIX PA3IHYHBI B 3aBHCHUMO-
CTU OT BPEMEHHBIX CCUCHUM.

B) Y KOTOpBIX, CTATUCTUYECKHE XApaKTEPUCTHKU CTPEMSTCS K OecKo-
HEYHOCTH.

r) CratucTUYecKre XapaKTEepUCTHUKHU, KOTOPBIX HE MOTYT IPUHUMATH
HYJIEBbIC 3HAYCHMUSI.
3. JIuHeiiHas cucTeMa yCTOMYMBA, €CJIH:

a) Ecnu npu HyseBOM cUTHaJIe BBIXOJHOW CUTHAJT paBeH | mpu Jr0ObIX
HayaJbHbIX YCIOBUSX.

06) Ecnu npu HyJneBOM CUTHajE€ BBIXOAHOMW CHUTHANl BO3pacTaeT MpHU JIko-
OBIX HAYaJIbHBIX YCIOBUSX.

B)  Ecnu npu HyneBoM curHalie BHIXOJHOW CHUTHAJ 3aTyXaeT MPH JIFOOBIX
HayaJbHbIX YCIOBHUSX.

r) Ecnu npu HyneBOM CUTHaJIE€ BBIXOJHOM CHUTHAJ CTPEMHTCS K OECKo-
HEYHOCTH TIPH JIFOOBIX HAYaJIbHBIX YCIOBHSIX.

4, Ennanynas uMnyJibcHAast PyHKUMS SBJISETCS AUCKPETHHIM AHAa-
JIOTOM /1eJIbTAa-(DYHKIIUH U MPeCTABJIAET CO0O0ii:

a) beckoHeuHO y3KUii UMITYJIBC ¢ OECKOHEUHOM aMIUTUTYIOM.

0) OIUHOYHBIM OTCUET C €AUHUYHBIM 3HAYCHHEM.

B) CymMy 0€CKOHEUHOM Te€OMETPUIECKOM MPOTPECCU.

r) OTCY€Thl CHHYCOUIBI C TIPOU3BOJIBHON YaCTOTON M HA4YaIbHOU (ha3oi.

S. Kak onuceiBaercsi JIMHEHHAs Lellb B IPOCTPAHCTBE COCTOSHUMA?

a)  S'(t)=As(t).

0) s'(t)=Bs(t).

B)  Yy(t)=Cs(t)+Dx(t).

r) s'(t)=As(t)+Bx(t).

6. YeMy COOTBETCBYET HHTETPUPOBAHNE B YACTOTHOM 00J1acTH?

a)  YMHOXEHUIO Ha JW.

0) YMHOXeHHUIO Ha 2.

B)  YMmHOXeHuro Ha 1/(jw).

r)  Ymuoxenuto Ha 1/(2r)



7.2.4 IlpumepHblii epevyeHb BONMPOCOB /IS MOATOTOBKH K 3a4eTy

1.
2.
3.

Yro uzyuaercss B OcnoBax [OC? O600mmennas cxema [{OC.
KakoBel npeumytiectBa u Hepoctatku LJOC?
Urto Takoe pauckperuszanus U KkBaHToBaHHE? (OCHOBHBIE THIIBI

CUTHAJIOB, HOPMHUPOBAHHOC BPCMS U HOPMUPOBAHHAA 4aCTOTaA.

4.

Uto Takoe Z-npeobOpazoBanue? Ilpumepsl Z-mipeoOpa3oBaHUs

MpOCTEHINX (QYHKITHI.

5.
6.
7.
8.
9.
CHCTEMBI.

10.

OcHOBHBIE CBOWCTBA Z-TIpeoOpa30BaHMUS.

Kak npakTudecku BbIOJHAETCS 00paTHOE Z-TipeoOpa3zoBaHue?

Yrto Takoe JIMHEIHAsl cUCcTeMa C IOCTOSIHHBIMU NTapameTpamMu ?

YTto Takoe UMITyIbCHasA XapakTepuctuka? dopMyna CBEPTKH.

YT0 Takoe pasHOCTHBIE ypaBHEHHUsI? PeKypCHUBHBIE U HEPEKYpPCHUBHBIE

Kpurepnii yCcTOWYMBOCTH JIMHEWHOW JHUCKPETHOM CHCTEMBI BO

BPEMEHHOU 001acTH.

11.
12.
0011aCTH.
13.
14.
15.
16.
17.
cucreM?
18.
19.
20.
21.

Yrto takoe nepeaarounas pynkuusa? Hynu u nosmroca.
Kpurepuit ycTOWYMBOCTH JIMHEWHOW ITUCKPETHOM CHUCTEMBI B Z-

Okcnpecc-ananu3 AUYX u ®UX 3BenHa | nopska.

Okcnpecc-aHanu3 AUX n ®UX 3BeHa 2 nopsiaka.
MunumanbHO-(ha3oBbie U (Ha30BbIC 3BEHBSI.

UTo Takoe 4acTOTHAs XapaKTEPUCTHUKA JUCKPETHON CUCTEMBI?
KakoBbl OCOOEHHOCTM YAaCTOTHBIX XaPAKTEPUCTUK JUCKPETHBIX

O gem roBopurcs B Teopeme KorenpHrnkosa?

Yro Takoe nuckpetHoe npeobdpazoBanue Oypue (JII1D)?

CsoiictBa II1D.

Yrto Takoe Kpyromas CBEPTKA, B YEM €€ OTIMYHME OT JIMHEHHOM?

Brruncnenue ceeptku ¢ nomousro JI1D.

22,

Uro Takoe  cekuuoHupoBaHHas — cBeptka?  Ilepekpwite ¢

CYMMHPOBAHHE, IEPEKPHITHE C HAKOIIICHUEM.

23.
TIID?
24,
25.
26.

Uro takoe BII®? Hackonbko sddexruBHee BIID mo cpaBHeHUIO C

[TocnenoBaTensHOCTh onepanuii BII® (mpopexuBaHue Mo BPEMEHH).
[TocnenoBarenbHOCTh onepanuii BII® (mpopekruBaHue MO 4acTOTE).
Kak BwluMcIuTh 00paTHOE IHUCKpeTHOE mpeolOpazoBaHue Dypbe C

noMomso BITD?

21.

K KaKuM HU3MCHCHUAM BPEMCHHOTI'O CHUTHalia IIPUBOANUT

JIMCKPETU3AIIMS CIIEKTpa?

28.

Kak n3menurcs Ha Bbixojie npeoopazonarens AI1D, ecnu BpemMeHHYIO

MOCJIEI0BATEILHOCTh Ha BXO/E JAOMOIHUTD HYJISIMU?

29.

Uro Takoe criaxuBaromuil puibtp? Yro Takoe antu-SINC?



30. K xakum M3MEHEHHSIM CTIEKTpa MPUBOIUT TUCKPETH3AIUS
HEIMPEPHIBHOTO CUTHAIA?

31. UYro Takoe yactora HalikBucra?

32. Kak Bener ce0si CIEKTp TAPMOHUYECKOTO CUTHAJIA TIPU OTPAHUYEHUN
€ro BO BpeMeHu?

33. UTo Takoe aHTHAJIAM3UHTOBBIN (HUIBTP?

34.  ®opmaThl MPEACTABICHUS YUCET U CTIOCOOBI KOAUPOBAHUS B
U POBBIX CUCTEMAX.

35. B 4em npuumHa NOSIBICHUS IITyMOB KBAaHTOBAHUS ?

36. KakoBbI cTaTUCTHYECKUE CBOMCTBA (MaT.OKUJAHUE, TUCTICPCHS)
IIYMOB KBaHTOBaHU?

37. Kak o1neHuTh CTATUCTUYECKHE CBOMCTBA IITYMOB KBAHTOBAHUS Ha
BbIxojie cuctemnl LIOC.

38. Jlumammueckuii quarma3on cucreMsl [1{OC, macmrabupoBaHue.

39. Yro Takoe npenenbHbie UKL B [IOC? Uto Takoe KX n BUX
bunbTpe1? [Ipocrelinue mpuMepsl.

40. Kaxkum obpazom onpenensiercs peakius JICIIII na BXogHO#M curHan
MIPOU3BOJILHOTO BUIA?

41. B xaxowm ciydyae KUX-buneTp umeet nunerinyto OYX?

42. Jlns yero npumensitorcsa okna? SBnenue ['n66ca.

43. Kakue BUABI OKOH BEI 3HAETE?

44, B uyeMm 3akirouaercss MeETOJ B3BemMBaHusA Tpu cuHTee KUX
¢unbTpOB?

45. Tloctpoenue BUX-puibTpoB METOIOM HEMOCPEICTBEHHOTO 3aJIaHUS
HYJIEN U TIOJIFOCOB.

46. Ocobennoctu AUYX u ®UYX ¢unstpoB barrepBopra, UeOnimeBa u
Kayspa (amnmuntuuecknx). B yem ux cusibHbIC U c1abble CTOPOHBI?

47. B 4eMm cyTh METOJa MHBAPUAHTHOTO MPEoOpa3oBaHUs UMITYJIbCHOM
XapakTepUCTHKH i cuHTe3a BUX hunbTpoB Ha 0a3e aHAIOTOBBIX MPOTOTUITIOB?

48. B dyem cyTh MeTona OUIMHEHHOTO MpeodpazoBaHus g cuHTe3a bBUX
GbuIBTPOB Ha Oa3e aHAJOTOBBIX MTPOTOTUIIOB?

7.2.5 IlpumepHbIii NepeyeHb BONMPOCOB /1JIs1 MOATOTOBKHU K IK3aMeHY
He npenycMoTpeHo yueOHbBIM IJIaHOM

7.2.6 MeTtonuka BbICTABJIEHHSI OLIEHKHU MPU MPOBeeHUN MPOMEKYTOY-
HOHl aTTecTalMU

3ayeT MpPOBOJAUTCS MO TeCT-OmiieTaM, KaxXablii M3 KOTOpPBIX coaepxut 10
BonpocoB U 10 npukmanHeix 3a1a4. Kaxxaplii npaBUIbHBIA OTBET HA BOIIPOC B Te-
cte orieHuBaeTcs 1 Oamnom. MakcumaiabHOE KOJM4YecTBO HaOpaHHbIX OamnoB — 20.

1. He 3auet cTtaBuUTCS B ciiydae, eciid CTyAeHT HaOpan meHee 10 Gasos.
2. 3auer craBUTCH, eciau cTyaeHT HaOpan oT 10 mo 20 6amios.



7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB

Ne Kontponupyembie paszne- | Koa kontponupyemoit | HaumenoBanue
n/m | a6l (TEMBI) JUCHUIUIMHBL | KOMIETEHIIMHU (UK €€ | OIIEHOYHOTO Cpej-
JacTH) CTBa

1 Ocnosabie morsTus LHOC, IIK-1 Tect, 3auer, ycT-
JTUCKPETHBIE CXEMBI U HBIN OTTpPOC
CUTHAJTBI

2 YacTOTHO-BpEMEHHBIE IIK-1 Tect, 3auer, ycT-
npeoOpa3oBaHus Tuc- HBII OTPOC
KPETHBIX CUTHAJIOB

3 OcHoBBI 1IU(DPOBON HUITB- [K-1 Tect, 3ader, yct-
Tpaly CUTHAJIOB HBII O1poc

4 KBanToBanue B mudpo- [MK-1 Tect, 3ader, yct-
BBIX CUCTEMAX HBIW OIPOC

7.3. Meroauyeckue MaTepuabl, ONpeAe/saoliue NPpoueIypbl OLeHHUBa-
HHS 3HAHUHA, YMEHH A, HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH

TecTupoBaHue OCYIIECTBISAETCS, JIMOO MPU MOMOIIN KOMITBIOTEPHOU CUCTE-
MBbl TECTUPOBaHUS, JIMOO C UCIOJIB30BAaHUEM BBIJIAHHBIX TECT-33JaHUN Ha OyMax-
HOM Hocutene. Bpemsi tectupoBanusa 30 MUH. 3aT€M OCYLIECTBIIAETCS MPOBEpPKa
TECTa HK3aMEHATOPOM M BBICTABIISIETCS] OLIEHKA COTVIACHO METOJUKH BBICTABIICHUS
OLICHKH IIPH NPOBEAECHUH IPOMEXYTOYHOM aTTECTALNU.

Pemenne npukiaaHbIX 3a/1a4d OCYIIECTBISETCS, JIMOO MPU MOMOIIM KOMIIb-
IOTEPHOM CHUCTEMBbl TECTUPOBAHHUSA, JTUOO C MCIONB30BAHUEM BBIJAHHBIX 33]a4 Ha
OymaxxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYILIECTBISETCS
IIPOBEpKa penIeHus 3a7a4 SK3aMEHATOPOM M BBICTABIISIETCS OIIEHKA, COTJIacHO Me-
TOJMKY BBICTaBJICHUS OLIEHKHU IPU MIPOBEACHUH MPOMEKYTOUHON aTTECTALUU.



8 YYEBHO METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHME JJUCIUITJINHbI

8.1 Ilepeyennb yueOHOH JuTEPATYPHI, HEOOXOAUMOM I OCBOECHHUS M C-
HUNJIHHBI

1. A.b. Cepruenko Iludpoas oOpaboTka curHaigoB : yued. mocodue. -
2-¢ u3a. - CII6. : IMutep, 2006. - 751 c. - (Yuebnuk s By30B). - ISBN 5-469-
00816-9 : 321-00.

2. Anipuuep Ommanyun C. ludposas o6padboTka curnanos: [Ipakruue-
ckuii moaxox Digital Signal Processing / mep. ¢ anrn. U. 0. Jlopomenko, A. B.
Hazapenko . - 2-e u3na. - Mocksa : Bunbsimc, 2004 (CII6. : [TewaTHbIid 1BOD).

3. A. Onmenretim [{udposas o6padoTka curnanos / mox pea. A.b. Cep-
THEHKO. - 2-¢ u31., ucnp. - M. : Texnocdepa, 2007. - 856 c.; . - (Mup uudposoit
oOpabotkn). - ISBN 978-5-94836-135-2 : 650-00.

4, C. Cmut Ludposas obpadorka curtaios : [Ipakruueckoe pykoBOI-
CTBO Il MH)KEHEPOB M HAy4YHBIX paOOTHUKOB / mepeBoj ¢ aHri. - M. : Jloxexka -
XX1,2012.-720 c. : un . - ISBN 978-5-94120-145-7 : 977-00.

S. A.B. Ctporonos Iludpoas 06paboTka cUrHajOB B 0a3zuce mporpam-
MUPYEMBIX JIOTUYECKUX MHTErPaJIbHBIX CXeM [DIEeKTpOHHBIN pecypc] : Yueb. mo-
cobue. - DIEeKTpoH. TeKcToBbIe, rpad. man. ( 34,3 MO ). - Boponex : ®I'BOY
BIIO "BopoHexckuil rocyAapCTBeHHbIH TexHUYeckui yHuBepcutet', 2015. - 1
daiin. - 30-00.

6. A.B. Ctporonos I{udponas o6paboTka curHajioB B 0azuce mporpam-
MUPYEMBIX JIOTUYECKUX HMHTErpaibHbIX cxeMm [Tekct] : yueOHoe mocobue. - 3-e
u3., crepeoturl. - Cankr-IlerepOypr ; Mocksa ; Kpacuoaap : Jlans, 2018. - 309 c.
: W : Tabu. - bubmmorp.: ¢. 305-307 (25 nasg.). - ISBN 978-5-8114-1981-4 : 200-
00.

7. JIM. T'onsaenbepr Ludposas o6padoTka curuanos : Yued. mocodue
111 UH-TOB cBsi3u cnell. 2307, 2306, 2305. - 2-e uzn., nepepad. u jo1. - Mocksa :
Panno u cBs3b, 1990. - 256 ¢. : un . - ISBN 5-256-00678-9 : 0-50.

8. JLM. T'onsaen6epr Ludposas obpadoTka curnanoB : CpaBOYHUK. -
Mocksa : Paguno u cBsi3b, 1985. - 312 ¢. : un . - 1-40.
Q. [''M. CunensaukoB I{udpoBas oOpaboTka CHUTHAJIOB MYJIbTUMEINA

[DnexTpoHHBIN pecypce] : Yuebnoe nocobue / I'. M. CunensHukoB, A. A. Kanauu-
koB. - Ludposas ob6paboTka curnanoB mynbrumenua ; 2023-03-16. - HoBocu-
oupck : CHOMPCKUI TOCYapCTBEHHBIN YHUBEPCUTET TEIIEKOMMYHUKAIIMN U WH-
dbopmaruku, 2017. - 111 c. - I'apantupoBanHblii cpok paszmenieHuss B IbC no
16.03.2023 (aBTOTIPOJIOHTAITH). - ISBN 2227-8397. URL:
http://www.iprbookshop.ru/74664.html.

10. B.E. MBanoBa IludpoBas 006paboTka CHUTHAJIOB M CHTHAJILHBIE MPO-
1IeCCOphl [ DNeKTpoHHBIN pecypc] : YueOHoe mocoodue / B. E. MBanosa, A. U. Ts-
xeB; pen. A. U. Tskes. - Camapa : [IoBOIKCKUM rOCyAapCTBEHHBI YHUBEPCUTET
TeJleKoMMyHUKanuii 1 uHbopmaruku, 2017. - 253 ¢. - ISBN 2227-8397. URL.:
http://www.iprbookshop.ru/75425.html


http://www.iprbookshop.ru/74664.html
http://www.iprbookshop.ru/75425.html

8.2 Ilepeyenr MH(OPMALMOHHBLIX TEXHOJOTHH, MCIOJb3yeMbIX MPH
OCYIIECTBJIEHMH 00pPa30BaTEJILHOI0 Mpolecca Mo JAUCHHMILIMHE (MOIYJII0),
BKJIIOYASl NepPeYeHb JUIEH3HOHHOI0 MPOrpaMMHOro odecrnevyeHusi, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANUOHHOU ceTH « UHTEepHeT», COBpEeMEHHbIX
Npo¢ecCHOHANBbHBIX 023 JaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, npoGHast cryneHueckas
Bepcust MATLAB (https://matlab.ru/education/student-trial).

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMAS
JJIAA OCYILECTBJEHUSA OBPA3OBATEJIBHOT'O IPOLECCA

JInst mpoBeieHUs JIEKIIMOHHBIX 3aHSITUI HEOOXOoAMMa ayIUTOpHs, OCHAIIEH-
Has MJIaKaTaMU U MMOCOOUSIMU 110 MPOUITIO.

JlvucriieiHbIA  KJ1acC, OCHAICHHBINM KOMITBIOTEPHBIMU IpPOrpaMMaMH  JJist
MPOBEJICHUS JTA0OPATOPHBIX 3aHATH (aya.315/4).

10. METOJAUYECKHUE YKA3AHUS IS OBYYAIOILUXCSI MO
OCBOEHMIO JUCLUATIJIMHBI (MOYJIST)

[To gucrummne «IludpoBas 00paboTKka CUTHAIOB» YUTAIOTCS JIEKIIUH, TIPO-
BOJISITCSI IPAKTUYECKUE 3aHITHS.

OcCHOBOI M3y4eHUs] TUCIUIUIMHBI SBJSIOTCS JICKIIMHM, Ha KOTOPBIX H3jara-
I0TCS HamOoJiee CYIICCTBEHHBIC W TPYIHBIE BOTPOCHI, a TaKKe BOIPOCHI, HE
HaIIeAINIe OTPAKEHUS B YIeOHOH TUTEpaType.

Bonbioe 3HaueHNE 10 3aKPETUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN HNMEET
camocTosITenbHas paboTta cTyaeHToB. MHpopManmio o Bcex BUAAX CAMOCTOATEIb-
HOM pabOThI CTYICHTHI MOMYYaroT Ha 3aHATHSAX. OCBOCHHUE NMCIMIUIMHEI OICHUBA-
eTCsI Ha 3a4eTe.



Buy yueOHbIX
3aHATUU

I[C}ITeJIBHOCTB CTYACHTA

Jleknsa

Hanucanue KoHCHeKTa JIeKIUi: KpaTKO, CXEMAaTU4HO, MOCIEJ0BATEIBHO
(UKCHpPOBATh OCHOBHBIE ITOJOXKEHHUS, BRIBOJIBI, (DOPMYITHPOBKH, 0000IIIe-
HUS; 1IOMeuYaTh BaXKHBIC MBICIH, BBIIENATh KJIIOUEBBIE CIIOBA, TEPMUHBI.
[IpoBepka TEPMUHOB, MOHATHI C MOMOILBK SHUMKIOIEANM, CIIOBAPEH,
CIIPAaBOYHHUKOB C BBIIMCBIBAHUEM TOJIKOBaHMM B TeTpaab. OO03HaueHue
BOIIPOCOB, TEPMUHOB, MaTepUaa, KOTOPHIE BbI3bIBAIOT TPYAHOCTH, IOUCK
OTBETOB B PEKOMEHIyeMoil nuTepatype. Eciu camocTosTeNnbHO HE yraeT-
csi pa3o0OparbCcsi B MaTepuaie, He0OXO0IUMO CPOPMYJINPOBAaTH BOINPOC U
3aJaTh [IPENOIaBaTeNI0 Ha JEKIMH WK Ha IPAKTUYECKOM 3aHITHH.
KoHncnektupoBanue peKOMEeHIyeMbIX HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
JEKIUH, MOArOTOBKA OTBETOB K KOHTPOJBHBIM BOIIPOCAM, MPOCMOTP pe-
KOMEHyeMo# nureparypsl. [IpocnymmBanue ayauo- U BUACO3ANUCEN 110
3aJJaHHOI TeMme, BBIIOJIHEHUE PACUETHBIX 3a/laHUi, pelleHue 3ajad Io
AITOPUTMY.

IloaroroBka K
3a4ery

[Ipu moAroTroBke K 3a4eTy HEOOXOAUMO OPHUEHTUPOBATHCS HA KOHCIIEKTHI
JIEKLUM, PEKOMEHAYEMYIO JINTEpaTypy U PELICHUE 3aJad Ha IpPaKTUYe-
CKHX 3aHATHSIX.




AHHOTAIUA
K pabouelt mporpamMme AUCIMILIUHBI

«[{udpoBasg 00padoOTKa CUTHAIIOBY

Hanpasienue noaroroBkm (crienraibHocth) 11.05.01 PaanosniekTpoHHbIE CH-
CTEMBI U KOMILJIEKCBI

[popuas (cnernuanuzanusi) PagnodaeKTpOHHbIE CUCTEMBI mepenayn uHbopma-
005078

Kpaimundukanus BpinyckHuka CrenuaincTt

HopmaTuBHbBIN epuoa 00ydeHus S JeT 6 MecsIeB

®opma o0yuennst OuHas

I'ox nayana moaroroBku 2018 r.

Heapb u3yveHusi IMCHUILUIMHBI: TEOPETUYECKAs U MPAKTUIECKasi IOJTOTOB-
Ka [0 OCHOBHBIM HampaBieHUsAM nudpoBoit 06padotku curnanaoB (ILIOC): uudpo-
BOM (prIIbTpanuu, CIEKTPaJIbHOMY aHAIINU3Y, aJallTUBHONW 00pabOTKe U anmapaTHoO-
IPOrpaMMHOMY 00€CTIEUEHUIO.

3amaun u3y4eHus JUCHUILINHBI:

@opMHUpOBaHUE y CTYAEHTOB 3HAHUW M NMpUHUMNOB U anroputmoB LIOC,
OBJIaJICHUE METOJAMU CUHTE3a U aBTOMATU3UPOBAHHOI'O ITPOECKTUPOBAHUS DJIEMEH-
ToB 1 cucteM L1OC, a Takke yMeHUE NIPUMEHUTH MTOTy4YaeMble 3HAHUS K PEIICHUIO
MIPUKIAIHBIX 3a]1a4.

Ilepeyens popmupyeMbIX KOMIICTCHIMA:

[1IK-1 - cnocoOeH k 00paboTKe pe3yabTaTOB U3MEPEHUI C MCIIOIb30BAaHUEM
CPEJICTB BBIYMCIUTEIBHON TEXHUKH, OCHOB MaTEMAaTUYECKOTO 00ECIEUeHUsI U MPO-
IrpaMMHPOBaHUs

Oo6mas Tpynoemkoctsb quciuninusl 3ET: 3 3.¢.

¢)0pMa HTOIrOBOIo0 KOHTPOJIA 110 JTUCHHUILJIMHE: 3a4€T
(3ader, 3a4eT ¢ OILEHKOH, 3K3aMeH)
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