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1. HEJIX U 3AJAYU OCBOEHUA JUCIOUIIJIMHBI (MOAYJIA)

1.1. LEJIb OCBOEHMA AUCHUIIJIMHBI (MOAYIH)

Llenpto ocBoenust aucuumnabel «LludpoBas o0paboTKa CHTHAJIOBY» SIBISETCS HM3YYEHHE OCHOB
byHgamMeHTanbHOW TeopuH HU(GPOBOM 0O0pabOTKM CHUTHAJIOB M METOIOB aHalW3a M CHHTE3a CHCTEM
nudpoBoi 00pabOTKH.

1.2 3AJIAYY OCBOEHHUSA AUCLHHUIJIUHBI (MOAYJIA)

- HU3YUCHHUC JIMHEWHBIX MaTeMaTHYECKUX MOIIGHCI\/JI JAUCKPCTHBIX CHUTHAJIOB M AOUCKPCTHBIX CHCTCM BO
BPEMEHHOW M 4aCTOTHOHM 00JacTsX, B T. 4. AUCKPETHOTO U OBICTpOro mpeodpaszoanust Pypobe;

- OBJIAZICHWE OCHOBHBIMM HaBBIKAMU M METOAAMHU PEIHICHUS NMPUKIATHBIX 3a7ad [u(poBoil 06paboTKu
CHUTHAJIOB, B T. 4. 33/1a4 aHAJIM3a IPOXOXKICHHUS CUTHAJIOB uepe3 U(pOBbIe PUIBTPHI;

- H3YUCHHUC XApPAKTCPUCTUK HU OCHOBHBLIX MCTOJOB CHHTC3a I_II/I(l)pOBLIX (bI/IHBTpOB Hn JTallOB HX
IPOEKTUPOBAHUS,

- (hopMupOBaHHE HABBIKOB TEOPETHUECKOTO aHAM3a M CHHTE3a CTPYKTYp CUCTEM IU(PPOBON 00pabOTKU
CHTHAJIOB, YMEHUS paboTaTh C TEXHUYECKOH JIUTEPATypoil 1o udpoBoii 00padoTke.

2. MECTO JMCHUIIJIMHBI (MOAYJ/If) B CTPYKTYPE OGPA30BATEJ/IbHOM
INPOI'PAMMBI

VYuebnas aucuumuinHa «LludpoBas oOpaboTka cUrHajJoOB» BKJIIOYEHA B MNEPEYEHb AMCLUIUINH
BapuaTMBHOW 4acTu (4actd, (opMHUpPYyeMOH  ydacTHUKaMu  0Opa30oBaTENbHBIX  OTHOILEHUH),
onpenenaommx HamnpasiaeHHocTh OIl. JlucuuniuHa peanusyercs B COOTBETCTBUM C TPeOOBaHUSAMU
®I'0OC, OIT BO u VII. Iucuumnnaa peanusyercs B coorBerctBuu ¢ TpedoBanusimu OI'OC, OI1 BO u
VYII no nanpasnenuto noaroroBku 12.04.01 — [Ipubopoctpoenue.

basupyercsa Ha cieayromux AUCHUIUIMHAX MPOrpaMMbl OakanaBpuaTa: «MaremaTukay», «Teopus
BEPOSTHOCTEW M MaremMaThdeckas CTaTUCTHKa», «LludpoBble ycTpOHCTBA M 3JIEMEHThI 3JIEKTPOHHBIX
cpeactB», «OCHOBBI aBTOMAaTHYECKOTO YIPABICHUSN», «AHAJIOroBble W LU(QPOBBIE H3MEPUTEIHHBIC
ycTpoiicTBay, «IIpeoGpa3oBaHue H3MEPUTEIbHBIX CUTHAJIOBY.

Pesynbratel 00ydeHUs, TOJIY4YEeHHBIE TNPH OCBOCHMHM aucHuIuinHbl «Lludposas oOpaboTka
CUTHAJIOBY, HEOOXOAUMBI IIPU OCBOSHUM JAUCHUILIUHBI «MeTobl U cpeicTBa 00pabOTKH U3MEPUTETHHOM
nH(pOpMaLUN» U TIPU MOATOTOBKE BBITYCKHOW KBaJIM(DUKAIIMOHHON paboTHI.

Pabouas mporpamma aucuuiuinHel «Teopust udpoBoit 00pabOTKU CUTHAIOBY AJIS MHBAJIUAOB U
JUIl C OTPAHMYECHHBIMH BO3MOJKHOCTSIMH 3JI0OPOBBSI pa3pabaThiBaeTCsl WHAWBUAYAILHO C YyYETOM
0coOeHHOCTeH MCUXO(U3NYECKOTO Pa3BUTHS, UHIUBUAYAIbHBIX BO3MOXHOCTEH M COCTOSIHUS 3]I0POBbS
TaKMX 00y4arOLIUXCS.

3. KOMIIETEHLIHUU OBYYAIOIIErOCf, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA AUCLHUIIJIMHBI (MOAYJIA)

[Ipoiecc wm3yuenust naucumiuiuabl  «l{udpoBas o006paboTka cuUTHAIOBY» HaMpaBieH Ha
dbopmupoBanue neMeHToB obmenpodeccruonanbHon komnereruu OIIK-1 B coorBercTBUN ¢ PI'OC BO
u OII BO no nanpasnenuto noarorosku 12.04.01 — [Ipudopoctpoenue.

Tabnuua 3.1.a — PopMupoBaHHE KOMIIETCHIMH JUCUUILIIMHAMU (04Hast popma o0ydeHus)

Ko xomnereHIM/HauMEHOBaHNE JUCIUILINH, CemecTpsl ()OPMHUPOBAHUS TUCITHIUTHHBL.
(hopMHPYIOINX KOMITETEHIINIO COBMECTHO 1 2 3 4
OIIK-1

[Tndposast 00paboTKa CUrHAIOB +

MeTom0510rusl HayUHBIX UCCIIEOBAaHUM 1

CXeMOTEeXHHKA aHAJIOTOBBIX M IM(POBBIX IpeodpazoBareneit +

VYuebnast (IIpoeKTHO-KOHCTPYKTOPCKas MPAKTHKA) 1

[pousBoacteenHast (IIpoeKTHO-KOHCTPYKTOPCKAsl IPAKTHKA) +

3anTa HHTEUIEKTYaIbHON COOCTBEHHOCTH +
Hay4aHo-uccnenoBatenbekas pabora + + + +
ITonroroBka K mpouenype 3amuThl 1 3ammra BKP +




Kox xoMneTeHMn/HanMeHOBaHNE TUCIUIIINH,
(hbopMHPYIOIINX KOMITETEHIIUIO COBMECTHO

CemecTpsl (HOPMHUPOBAHUS JUCIUTUTAHBL.

1 2

3

l'ocynapcTBeHHAs! HTOTOBAsI ATTECTAIHS

Tabnuua 3.1.6 — @opMupoBaHne KOMIOETEHIIMY AUCIUIUITMHAMHE (OYHO-3a049Has popMa oOyueHwst)

Kon xomnereHIMH/HaUMEHOBaHUE JUCIUILINH, CemecTps! (OPMUPOBAHUS AUCHHUILUINHBL.
(OpPMHUPYIOIIMX KOMIIETEHIIMIO COBMECTHO Komnerennuu 6epyrest u3 YII no HanpasieHuro
MIOJIrOTOBKH OakasiaBpa/MarucTpa
1 2 3 4 5
OIIK-1
[Tudposas 00paboTKa CHUrHAIOB +
3anmra HHTEUICKTYalbHOM COOCTBEHHOCTH 3
MeTom0510rusl HAyUHBIX HCCIIEOBAaHUM 3
CXeMOTeXHHKa aHAJIOTOBBIX M IM(POBBIX Ipeodpa3oBareneit +
Vuebnast (IIpoeKTHO-KOHCTPYKTOPCKAs MPAKTHKA) 3
IpousBoacteenHast ([IpoeKTHO-KOHCTPYKTOPCKAsl IPAKTHKA) 3
HayuHo-uccnenoBarenbckas paboTa + i 3 + +
I'ocynapcTBeHHast UTOrOBast aTTeCTalMs +
IToxroToBka k mporeaype 3aumrsl 1 3amura BKP +

[lepeuenp mmaHMpyeMbIX pe3yinbTaToB oOyueHHs mo auctuminae «lludposas obpaboTka

CHTHAJIOB», COOTHECEHHBIX C IJIAHUPYEMBIMU pe3yibTaramu ocBoenus Oll, mpencrasnen B Tabm. 3.2.

Tabmuua 3.2 — IlepeueHb IaHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 JUCUUIUINHE, COOTHECEHHBIX C INIAHUPYEMbIMH

pe3ynbTaTtamu ocBoeHus Ol

IpUOOPOCTPOCHHUH.

Kon Kon u nHanmeHnoBanue

¥ HaIMEHOBaHNE nHIUKaTopa goctmkeHus | [lnannpyemsle pe3yabpTaTsl 00ydEeHUS 10 AUCIUTUTIHE
KOMITCTEHIINT KOMITETEHIINN

OIIK-1. Cnoco6en | MOIIK-1.3 - | 3Hars: Ymers: Bnanets:
MIPEJCTaBIATh @opmynupyet 3agaun u | - CTpykTypy ycTpoiicTsa | - BBIIOJHATG | - METOAaMU
COBpPEMEHHYIO ompenensier OyTH HX | mudpoBoi 00paboTKK | TUCKPETU3ALMIO CHEKTPANbHOTO U
Hay4HYIO KapTUHY | PEHIEHHS Ha OCHOBE | CHTHAJOB M QJITOPUTM | IO BPEMEHHM U | BPEMEHHOTO
MHpa, BBIBIATEL | OLEHKH 3(PQEKTUBHOCTH | «OLH(PPOBKU» KBaHTOBaHWE IO | aHaIM3a
€CTEeCTBEHHOHAy4YHYIO | BbIOOpa c YYETOM | aHAJIOTOBOTO CHTHAJA; YPOBHIO JIMCKPETHBIX
CYIIHOCTh TPOOJIEMBI, | creruduKu Hay4HBIX | - MaTeMaTH4eCKHe | aHaJIOTOBOTO CHUTHAJIOB u
(hopmymHpoBaTh uccIeOBaHWH B cdepe | Moaenn JVCKPETHBIX | CHT'HAIA, METOJlaM1
3a7a4d, ONpeneNsiTh | 00paboTKW, Mepeldaddl W | CUTHAJIOB M ITUCKPETHBIX | - TIPOBO/ITH | aHaJIM3a

IIyTH WX pELIEHHU U | U3MEPEHUs CUTHAJIOB | LEN€ll BO BPEMEHHON U | CIEKTPAIbHBIA YCTpOICTB
OLICHUBATH pa3IUYHON (PU3MUYECKON | YaCTOTHOM 0ONACTsIX; aHaJIN3 udposoii

3¢ (HEeKTUBHOCTH NpUPOJbI B  CIOXHBIX | - OCHOBHBIE  METOJBI | IUCKPETHBIX 00paboTku
BbIOOpa W  METOJIOB | U3MEPHUTENbHBIX CHEKTPAIbHOTO aHaJH3a | CHIHAJOB, CUTHAJIOB,;
MIPaBOBOM 3alIUTHI | TpakKTax. JTUCKPETHBIX  CHUTHAJIOB: | - (opmarm30Bath | - HaBBIKAMU
pe3yJIbTaToB JIICKPETHOE M OBICTPOE | MONENM JWCKPETHBIX | IPOEKTHPOBAHUS
MHTEJIEKTYaJIbHON npeoOpazoBanne Dypre, | meneit Bo BpemenHort | KUX- u BUX-
JIeITeIILHOCTH c Z-mpeoOpazoBaHue, U UX | U YacToTHOH | pribTpoB "
Y4eTOM  CIICIHU(PHUKH CBOICTBA, obnacry; JIPYTUX
Hay4HBIX - meronsl cuHTe3a KUX- | - pemars 3amaum | ycTpOWCTB
HCCIeI0OBaHUI JUTSt u BUX-hunptpos; cuareza KUX- wu | mudposoit
CO3JaHHUs - mymsl kBaHTOBaHWSA H | BUX-pmieTpoB 00paboTkn
Pa3HOOOPa3HBIX METONIbl  aHajgu3a HX | 00paboTKH CUTHAJIOB.
METOAMK, amlapaTypsl BITHSTHUS Ha | CHI'HAJIOB,

u TEXHOJIOTHH XapaKTePUCTHKHI HCTONB3YEeMBIX B

IIPOU3BOJCTBA B UPPOBHIX QUIHTPOB. MPUOOPOCTPOCHUH.




4. CTPYKTYPA U COAEPKAHMUE JUCHUIIJIMHBI (MOAYJIA)

4.1 PACHPEJEJIEHME TPYJOEMKOCTH AVUCLIUMIIMHBI 10 BUJAM PABOT IO CEMECTPAM

OO0mmast TPyA0EMKOCTh AUCIUILINHBI COCTaBIseT 5 3a4. en. wiu 180 vacos, pacnpeeneHie 4acoB
0 BUIaM paboT [0 ceMecTpam npeacTaBieHo B Tadumie 4. 1.

Tabmuma 4.1 — Pactipenenenue TpyJOeMKOCTH TUCITUILTHHBI TIO BUAaM paboT 1Mo ceMecTpaM /ISl CTYACHTOB OYHOM
/ 3a04HON OpMBI 00yUYeHHUS

TpynoeMKoCTh B 4ac

. B 1.4. mo
Bun yueGHOIT paboThI Bcero
ceMecTpam
Jac.
1 cemectp

C UCIIOJIb30BAHUCM 2JICMCHTOB

q)OpMaT NU3YyUYCHUA JUCHUIITIUHBI
3JICKTPOHHOT'O 06y‘{eHI/IH

O0uas TPy/10eMKOCTh JUCHMILINHBI 110 Y4eOHOMY IUIaHy 180/180 180/180
1. KonrakTHas pa6ora: 88/54 88/54
AynuTopHasi pa6oTa, B TOM YHCJIe: 82/48 82/48
3aHSTHS JIKIIMOHHOTO THMa (J]) 36/16 36/16
i[a;;"gl/lﬂ cemuHapckoro tuna (I13 — ceMuHapsl, TpakTHYECKUE 3aHATUL 34/24 34/24
nabopatopusie pabotsl (JIP) 12/8 12/8
BHeayiuTopHasi, B TOM 4Yuciie 6/6 6/6

KypcoBas padota (npoekt) (KP/KIT), pacuetHo-Tpaduueckas pabota
(PI'P), xonTposbHas padota (K.p.) (KOHCYIbTAIINS, 3alTUTa)

TEKYIIUH KOHTPOJIb, KOHCYJIbTAIIMU M0 AUCIUILUINHE 4/4 4/4
KOHTaKTHas paboTa Ha mpoMexyTouHoM KoHTposie (KPA) 212 212
2. CamocrositeabHasi pagora (CPC) 92/126 92/126

pedepat/acce (MOATOTOBKA)

pacuérHo-rpaduueckas pabora (PI'P) (moxroroska)

KOHTpOJIbHas paboTa

kypcosas pabora/npoekt (KP/KII) (moaroroska)

CaMOCTOSTEIbHOE H3y4eHHE Pa3eoB, CAMOIIOAr0TOBKa (IpopaboTka
Y ITIOBTOPEHUE JIEKIIHOHHOTO MaTepualia 1 MaTepHrana y1eOHUKOB U
y4eOHBIX TOCOOMH, MOATOTOBKA K JJa0OPaTOPHBIM M MPAKTHYECKUM
3aHATHUSIM, KOJUIOKBHYM H T.J.)

56/90 56/90

IToaroToBka K sK3aMeHY (KOHTPOJIB)* 36/36 36/36

[ToxroToBka K 3a4ery / 3a4eTy ¢ OIEHKOH (KOHTPOJIb)




4.2 COJEPXAHME JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 PA3/IEJIAM, TEMAM

Tabnuna 4.2 — ConepkaHue JUCIUILUTAHBL, CTPYKTYPUPOBAHHOE IO TEMaM, IS CTYJICHTOB OYHOW/3a09HON (POPMBI 00yUeHHS

Buapl yueoHoii padoThl (4ac)

IInanupyemsle KonTakTHast
(xonTpoaupyembie) padora g g
pe3yJabTaThl ZE
OCBOEHHSI: KOJI 2 g s %
VK; OIIK; 1K u HaumeHnoBanue pa3aenoB, TeM - E_ - g . E E Bux CPC
HHHKATOPBI = g E E g s
JTOCTHKEHUS g glg g = § é
KOMIETeH Ml = L§ = 5P| 5%
= =
1 cemecTtp/- cemecTp
OIIK-1 Paspea 1. [Iluckperuszanys aHAJOr0BbIX CHTHAJI0B; MaTeMaTHYeCKOe ONMCAHNE JUCKPETHBIX U HM(POBbIX CHTHAJOB
HNOIIK-1.3 Tewma 1.1 Beenenne B LIOC. Ananoro-indpoBoe npeoOpa3oBaHe HETPEPHIBHBIX CUTHAJIOB. 2/1 2/3 | IlpopaboTka TEOPETHIECKOTO
Tema 1.2 Teopema KotenpaukOBa. PacdeT KBaHTOB AUCKPETH3AIINM. 2/1 2/2 2/3 |marepuana no kypcy; [6.1.1] -
[6.1.4]
[pakrraeckoe 3ararue Ne 1. «OnmdpoBkay aHAJOTOBEIX CHTHAJIOB; MateMaTmdeckue Monend. (Tema 1.1) Perienue 3a1a4 1o remam;
Hroro mo 1 pasxeny 4/2 2/2 4/6 | [6.1.1],[6.2.2], [6.3.1], [6.3.2]
Paspnen 2. CnekTpasibHoe npecTaBjieHue HH(PPOBbLIX CUTHAJIOB [TpopaboTka TeopeTHIecKoro
Tema 2.1. CriekTp aHaJIOTOBOT'O M AUCKPETHOTO CUTHANA, CBOMCTBA CIIEKTPA M BOCCTAHOBIICHHE 2/1 4/0 2/4 | maTepuana mo Kypey; [6.1.1] -
KOHTHUHYaJIbHOM CTPYKTYPBI CUTHAJIA IO IMCKPETHOMY CIIEKTpY. [6.1.4]
Tema 2.2 JTuckpetroe npeobpaszopanne Oypoe (AI1D) u ero cBoiicTBa; 06paTHOE JUCKPETHOE 2/1 212 2/3
npeobpaszosanue Pypne (OTID). Pemenne 3anad no temam;
Tema 2.3 Brictpoe npeobpaszoBanue @ypbe (BIID) 1 anropuTMBI €ro BEIYUCICHUS. 2/1 2/2 |[6:1.1], [6.2.2], [6.3.1], [6.3.2]

[MpakTryeckoe 3ansitue Ne 2. JluckperHoe npeodpazoBanue Pypee npsmoe u obpatrHoe. (Tema 2.2)

JlaGoparopnas padota Nel. MoaenupoBaHue nporiecca TUCKPETH3AIUN aHaJIOTOBOT'O CUTHAJIA U
BOCCTAHOBJICHHSI €r0 KOHTHHYaIbHOH cTpyKTypHL (Temsr 1.1, 1.2, 2.1)

HToro mo 2 pasaeny

6/3 4/0 | 2/2 6/9

IToaroroBska otyera o
BBITIOJTHEHUH JTa00PATOPHOH
pabotsI [6.3.3]

Pa3gen 3. OcHOBBI TeopuM Z-npeodpa3oBaHus.

Tema 3.1 HpCIICTaBJ'[CHI/IC JAUCKPETHBIX CUTI'HAJIOB C TOMOIIIBIO Z-npeo6pa303aHI/m§ €ro CBOMCTBA.

2/1 2/1 4/6

Tewma 3.2 JluckpeTHast CBEpTKa U €€ MPUMEHEHHE [P aHAJTN3€ CUT'HAJIOB

2/1 2/1 4/6

[IpopaboTka TEOPETHUECKOTO
Matepuaia mo xKypcey; [6.1.1] -
[6.1.4]




[Mpaktryeckoe 3ansitue Ne 3. [Ipsimoe n oOpatHoe Z-nipeoOpa3oBaHue TUCKPeTHBIX curHaioB. (Tema 3.1)

[Ipaktraeckoe 3aaarue Ne 4. AHaNM3 IUCKPETHBIX CUTHAJIOB MeTOZOM cBepTKH. (Tema 3.2)

Pemenue 3aJa4 I10 TCMaM,
[6.1.1], [6.2.2], [6.2.3], [6.3.1],
[6.3.2]

Ipaktudeckoe 3anstue Ne 9. CpaBHUTEIbHBIN aHAIN3 METOI0B poekTupoBanust BUX-¢punbtpos. (Tema 5.1)

[Mpaxtuaeckoe 3ansaTue Ne 10. Cunres L{® MeTo0M MHBAPHAHTHOCTH BPEMEHHBIX XapakTepucTuk. (Tema 5.2)

[MpaxTtuaeckoe 3anarue Ne 11. Cuares L{® MeTo10M MHBAPHAHTHOCTH YaCTOTHBIX XapakTepucTHk. (Tema 5.2)

[paktrueckoe 3anarue Ne 12. Cunres BUX-GMmIbTpoB METOIOM JUCKpETH3ANUU MU PEPEHIIHATHHOTO
ypaBHeHHs aHajiorosoro npororuna. (Tema 5.2)

[Mpaktryeckoe 3anstue Ne 13. [IpoexktupoBanne KU X-punprpoB Metonom okoH. (Tema 5.3)

[Ipaxtrueckoe 3aaarue Ne 14. ITpoextupoBanue KM X-pmisTpoB MeToioM dactoTHOU BEIOOPKH. (Tema 5.3)

[Mpaktryeckoe 3ansitue Ne 15. Cunres L{® nuneitHoro u HenuueitHoro nporuosa. (Tema 5.4)

Ipakrrueckoe 3anstue Ne 16. Onrumanbsheiii cuaTe3 1D B Kitacce cTalMOHAPHBIX THHEHHBIX CHCTEM C
GECKOHEYHOM MaMSITHIO ITPH CITyYaiiHbIX cHrHANax Ha Bxoje. (Tema 5.4)

Hroro mo 3 pazmery 4/2 4/2 8/12
Pa3nen 4. Iludposas punbTpanus oAHOMEPHBIX CUTHAJIOB [IpopaboTka TeopeTHIECcKOTo
Tema 4.1 OcHoBHBIE orrepanuy HU(POBOH 00PaOOTKHU: TNHEITHAS CBEPTKA, KOPPEIAIHS, aITOPHUTM 2/1 2/1 3/6 |Marepuana o Kypey; [6.1.1] -
JTuHeHHOU 1idpoBoit GprmsTparmu, nudposas ¢rsTpanus meronoM AI1D, MoxyIsIis CUTHAIOB. [6.1.4],
Tewma 4.2 Knaccudpurkaims 11D, matemarideckie Moaeau 11® Bo BpeMEHHOM 1 YaCTOTHOM 0GJIaCTH. 2/0,5 2/2 3/6 | [6.2.1],[6.2.2]
Tema 4.3 CBs3b BpEMEHHBIX M YaCTOTHBIX XapakrepucTuk L[®D. YcToitunBocTs 1 mokaszaTenu kauectsa LID. | 2/1 2/1 3/6

Pemenne 3aga4 mo temawm;
Tema 4.4 Ctpykrypnsbie cxembl LI® u nx knaccudukanus. CpaBHUTEIbHBIC XapakTepuctuku KX - 2/0,5 2/2 3/6 [6.1.1], [6.2.2], [6.2.3], [6.3.1],
¢mreTpoB u BUX-pumsTpos. [6.3.2]
Ipaktuueckoe 3anarue Ne 5. [{udpoas o6padoTka curuasios. (Tema 4.1)
[paktraeckoe 3amarue Ne 6. [Toryuenne matematuaeckux moneneit L. (Tema 4.2)
[Ipaktudeckoe 3anarue Ne 7. Ananu3z kauectBa LID. (Tema 4.3)
[paktraeckoe 3aaarue Ne 8. [Toctpoenne cTpykTypHBIX cxeM LD u ux ananus. (Tema 4.4)
Hroro no 4 pasneny 8/3 8/6 12/24
Pazgen 5. IlpoektupoBanune uugpoBbix (pUJILTPOB
Tema 5.1 O630p MeTo10B poekTupoBanus L{D 1 nX cpaBHUTENBHBIN aHATTN3 2/1 2/1 2/2 | TIpopaboTKa TEOPETUIECKOTO
Tema 5.2 Metopl npoekTupoBanust BUX-hunsTpos. 2/1 4/4 | 6/4 6/10 |Matepuana o Kypey; [6.1.1] -
Tema 5.3 TIpoexruposanue KNUX-¢hunstpos. 2/1 4/4 | 4/2 6/10 [[%1243]’ [6.2.2]
Tema 5.4 OBpuctuyeckuii cuates L{D; onTuManbHbIA CHHTE3 QIIIBTPOB NMPHU CIYIaWHBIX BO3ICHCTBUAX. 2/1 4/3 4/5 R

Pemenue 3amay mo TeMam;
[6.1.1], [6.2.2], [6.2.3], [6.3.1],
[6.3.2]

IMoxroroBka ot4era o
BBITTOJTHEHHUH JTa00PaTOPHBIX
pabot [6.3.3]




JlabopaTopnas padota Ne 2. Cunre3 nuHeitHbIX BUX-pUasTpoB mo aHamoroBoMy GuIbTPy-NMPOTOTUIY U
CpaBHEHHE METOJIOB CHHTE3a 1Mo ToyHoCTH anmmpokcumarnun AYX. (Tema 5.2)

JlabopaTopnas pabota Ne 3. Ananmms u npoektupoBanne KUX-pumptpos. VccnenoBanue BIUsIHUSL
apaMeTpoB JUCKpeTH3annu Ha TOYHOCTH paboTer LD. (Tema 5.3)

Hroro mo 5 pasxeny 8/4 8/8 | 16/10 | 18/27

Pa3gen 6. DpdexThl KBAHTOBaHHMS B HHPPOBBIX PUIBTPAX

Tema 6.1 Ananu3 cocraBisronux norpemHocteit [{®: morpenrHocTr KBaHTOBaHUS (ITyMa KBAaHTOBAHHS) 2/1 2/3  |TIpopaboTKa TEOPETHIECKOTO
BeIxonHOTO curHana AL, morpemrHocTH KBaHTOBaHMUS KO3 (UIIMEHTOB JTMHEHHOTO pa3HOCTHOTO MaTepuana 1o Kypcy; [6.1.1] -
YPpaBHEHUsI JUCKPETHO LENH; MOTPEIHOCTH OKPYTIICHNUS! ITPH YMHO)KEHHHU Y TIEPETIOIHEHHSI IPH CII0KEHHU. [6.1.4]

Tema 6.2 IllymoBsie Mmogenu 11D u pacyeT MOTrpeNIHOCTH BBIXOJHOTO CUTHANA. 2/0,5 212 4/6

Tema 6.3 CiocoObl CHUKEHHS BIUSHUS IIIyMa U3MEPEHHI Ha BHIXOIHOU CUIHAIL. 2/0,5 2/3 | Pemenue 3anaq no remam;
[paktraeckoe 3ararue Ne 17. PacueT mapameTpoB myma kBaHToBaHHA Ha BEIxone L. (Tema 6.2) {gé;}’ [6.2.2], [6.2.3], [6.3.1],
Hroro no 6 pasneny 6/2 212 8/12

UTOI'O no gucumninue 36/16 | 12/8 | 34/24 | 56/90




I/ICHOHB3yCMBIe AKTUBHBIC U HHTCPAKTUBHLIC TCXHOJIOTMU NPUBCACHLI B T3_6J'II/ILIG 4.3,

Tabnuua 4.3 - Ucnonbs3yeMble akTUBHBIC M HHTEPaKTUBHBIE 00pa30BaTeIbHbIC TEXHOJIOTUU

Bun 3ansTuit HanmeHoOBaHME UCTIONB3yEMBIX aKTUBHBIX U MHTEPAKTUBHBIX
00pa30BaTeIbHBIX TEXHOJIOTUN

Jlexuuu TexHoa0TUs Pa3BUTHS KPUTUUECKOTO MBIIIUICHUS
JlMcKyCcCHOHHBIE TEXHOJIOTUH

[IpakTiueckne 3aHATH, Ja00paTOpHBIE TexHOMOTHS Pa3BUTHA KPUTHYECKOTO MBIIIIICHHS

paboThI JuckyccuoHHbIC TEXHOJIOTUU

TecToBBIE TEXHOIOTUU

TexHomornu paboOTHI B MAJIBIX TPYTIIIax

TexHoI0THs KOJUIEKTUBHOM paOOTHI
WHupopMaimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

5. TEKYIIUA KOHTPOJIb YCIIEBAEMOCTHU U TIPOMEXKYTOYHAS ATTECTALIUA
10 UTOT'AM OCBOEHUA AUCLHUIIJIMHBI (MOAYJIA)

5.1. ONMCAHME NOKA3ATEJENA U KPUTEPUEB KOHTPOJIAA YCIEBAEMOCTH, ONMUCAHUE

IINKAJI OHEHNBAHUA

OneHouHble MpOLEAYypbl B paMKaxX TEKYIIEro KOHTPOJs MPOBOIATCS IpEenojiaBaTeieM
IMCUUIUIMHBL. Ha JeKnusx oneHMBaeTcsi aKTUBHOCTh y4acTUsl B IMCKYCCHOHHBIX OOCYX/IEHUSIX, OTBETHI
Ha BOINPOCHI NPENojAaBaTess Npu paboTe B HHTEPAKTHUBHOM pekuMe. Ha mpakTH4ecKuX 3aHATUAX
IpearnoiaraeTcs peuieHue 3ajad 10 KOHKPETHbIM TeMaM Kypca CTYAEHTaMH COBMECTHO C
IpernojaBaTesieM U CTYJIEHTaMH CaMOCTOSITEJIBbHO (BBIIIOJHEHHWE WHAMBUAyalbHbIX 3anaHuil). [lpu
BBINOJIHEHUM HHJUBHYyaJbHOIO MPAKTUYECKOTO 3aJaHUs IPErojaBaTesieM OLIEHUBAETCS KayecTBO
BBITTOJIHEHHOTO 33J[aHUsI, CPOK €T0 BBITIOJHEHUS, KAYeCTBO U CPOK O(hOpMIICHHUS OTYETa, MTOJTHOTA OTBETOB
Ha BOINpOCHl mpenojaBarens. JJaboparopHble paOOThI BBITOJHAIOTCS MO MHIUBUIYAJIbHBIM 3aJaHUSIM.
[Ipy uX BBINOJIHEHHWU OLEHUBAECTCS YPOBEHb 3HAHMM MO COOTBETCTBYIOLIEH TEMe, YMEHHUS U HaBBIKU
IIPOBE/ICHUS] MCCIIEOBAHUM, KauecTBO O(OpPMIIEHUS OTYETa, YMEHUE NPEACTaBUTb U OOBSICHUTH XO[
BBITNIOJTHEHUS pa0OThI, YMEHHME ITPOBECTH KPUTUUECKHUM aHaIU3 MOJIYyYEHHBIX PE3YJIbTAaTOB.

CamocrosTenbHas paboTa BKIIOYAET MPOPAOOTKY TEOPETHUECKOro MaTrepuana Io H3ydyaeMoi
IVCUIUIUIAHE, BBIMOJIHEHNE WHAWBUIYAIBHBIX MPAKTHYECKUX 33/JIaHUI MO0 KOHKPETHBIM TeMaM Kypca,
MOJITOTOBKY OTYETOB 110 JJa0OpaTOPHBIM paboTaM, BHIIIOJHEHHE TECTOB MPOMEXYTOYHOTO KOHTPOJIS.

Tekymass arrecranusi NpoOBOAUTCS B (OpME KOHTPOJISI M OLEHMBAaHUS pELIeHHs 3aJady Ha
MPAKTUYECKUX 3aHATHAX M aHaJM3a OTYETOB MO Ja0OpaTOpHBIM paboTaM M KayecTBa WX 3AIIUTHI; a IO
UTOraM HU3YYEHHs OTAENBHBIX TE€M M pa3feNioB Kypca mpoBoautcs B ¢opme TectupoBanus B CJ1O
Moodle. KoHuTponbHOe TecTUpoBaHHE MO pa3feiaM AWCHMIUIMHBI TPOBOJMUTCS B  paMKax
caMocTosITeNbHON paboThl. KoHTpobHBIN TecT comepkuT 10 TecTOBBIX BOIPOCOB, BpeMs Ha MIPOBEICHUE
TecTupoBaHus — 10 MUHYT.

Onucanue nokasareneil ¥ KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, ONKUCAHUE IIKaJl OIICHUBAHUS Ha
JTare TeKyllel aTTecTalluy npeAcTaBIeHsl B Tad. 5.1.

CryneHT nomyckaercs K IPOMEXKYTOUHOM aTTecTallM MPH YCIOBUHU BBINOJIHEHUs He MeHee 50
MPOIIEHTOB MPAKTHMYECKUX 33JaHUN B paMKax TEKYILEro KOHTPOJIS MO KaKJOW TeMe M BBINOJHEHUS U
3aIUTHI BCEX J1TAOOPaTOPHBIX paboT.

[TpomesxyTouHas aTTecTalus CTYACHTOB OYHOIM (pOpMBI 00YUEeHHUsI TPOBOIUTCA B (popMe IK3aMeHa
(1-# cemectp). [IpoMexyTouHast aTTECTAIUS CTYJCHTOB 3a04HON (OPMbI O0YUCHHUS TIPOBOAUTCS B hopme
sk3ameHa (1-i cemectp). buner A NpoMeXyTOUYHON aTTeCTalluy COJEPKHUT 2 TEOPETHUECKUX BOMpOca U
2 3a/a4d; BpeMs Ha TIOJTOTOBKY OTBETOB WM pemieHue 3amad — 60 munyT. [IpoMexxyTodHas arrectamus
CUHMTACTCsI MPONICHHOM, €CITU CTY/IEHT HaOpasl He MeHee 3 0asuIoB.

Onucanue noka3arenaeil U KpUTEpUEB KOHTPOJISI YCIIEBAEMOCTH, OMMCAHUE 1Kl OLEHUBAHMS Ha
JTare MPOMEKYTOYHOH aTTeCTaIlMH TPECTaBICHbI B Ta0. 5.2.




WToroBasi oLeHKa MO AMCUUIUIMHE (QOPMUPYETCS IO pe3yiabTaTaM TEKYIIEro KOHTPOJIS H
MMPOMEXKYTOUYHOM aTTecTanuu (Tabmuma 5.3).
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Tabmuna 5.1 — Onucanue noka3aTtenel 1 KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONTMCaHKE [ITKaJl OLIEHUBAHUS Ha dTane TeKyleil aTTecTalun

KOI[ 1 HAMMCHOBAHUC

KO}:{ 1 HAMMCHOBAHUC

Kpurepun u nikana oneHUBaHUS

HHAMKaTOpa IToxa3aTenu KOHTPOJIS YCIEBAEMOCTHU 1 6amnxn (ypoBeHs — dopma KOHTPOIS
KOMIIETEHIIUU 0 6anoB N
KOMIIETEHINH «IOCTaTOYHBII)

OIIK-1 HNOIIK-1.3 3HaTh: a) He MPOSIBIIACT aKTUBHOCTHU | @) MPOSBISIET aKTUBHOCTH B (a)  Y4eT  MOCELICHUS
Cnocoben - ®opmynupyer | - CTpykTypy YycTpoiicTBa undpoBoil 00pabOTKH | B IUCKYCCHSAX IO BONPOCaM | AMCKYCCHAX MO BONPOCaM |3aHATHH u OIleHKa
IIPECTaBIATh 3a1auu U | CUTHAJIOB U QITOPUTM «OLHU(POBKM) aHAJIOrOBOIO | TEOPHU M METOJAM PELICHUS | TEOpPUU poBOH |aKTUBHOCTH  y4acTHs B
COBPEMEHHYIO ompenenseT NyTH UX | CUTHAJA; 3aJa4 B paMKax H3y4aemoil | o0paboTku, METOJaM |JUCKYCCHSX TpH padoTe B
HaydHYI0  KapTHUHY | pEIICHHS HAa OCHOBE | - MAaTEMAaTHYECKHE MOJEIH JHCKPETHBIX CHTHAJIOB M | JUCIHILINHGI, aHaIHn3a " CHHTE3a |MHTEPAaKTHBHOM PEXHME;
MHDpa, BEISIBIITH | OLICHKH IUCKPETHBIX IeTleld BO BPEMEHHOW W YacTOTHOH | 0), B) HE yBepeHHO OTBedaeT| Mu(POBHIX (PHIBTPOB; 6) IlpoBepka permreHM
€CTECTBEHHOHAY4YHYIO | 3(h(heKTHBHOCTH o0macTax; Ha BONPOCH 10 MeTofaM| 0), B) YBEpEHHO OTBEYAET HA |3a/ad 1o 6 pasjenam;
CYIIIHOCTh TPOOJIEMBI, | BBIOOpAa C y4YETOM | - OCHOBHBIC METOJBI CIIEKTPAJbHOTO aHalW3a | pemieHus 3agad  [udpoBoi| Bompockl 1o  Mmeronam |B)  OmeHka — KadecTsa
¢dbopMyIpoBaTh crenudukn JVCKPETHBIX CHUTHAJIOB: JUCKPETHOE M OBICTpoe | 0OpaOOTKM CHTHAJIOB M IIO| pemieHUs 3afad IU(POBOI |BBHIIOJHEHHS W  3alUTHI
3aa4d, OMNpeNeNiTh | HayYHbIX npeoOpazoBanne dDypre, Z-npeobpasoBaHMe, W X | pe3ylbTaTaM  BBINOJHEHHs| 0OpaOOTKM CHTHAJIOB W IO |OTYETOB o
IyTH WX pELIeHHA U | UCCIeT0BaHMI B | CBOWCTBa, n1ab0paTopHBIX padoT; pe3ynbTaTaM  BBIIOJNHEHHs |jTabopaTtopHbiM padotam (1
OIICHUBATh chepe  00pabotku, | - Mmetoanl cunTe3a KNUX- u BUX-punbTpos; I) BEpHO BBINOJHEHO MEHee| JabopaTopHBIX padoT; 6asn 3a Kaxayto padory);
3¢ PEeKTUBHOCTH nepeaayn U | - OIyMBI KBaHTOBAaHUS M METOBI aHaIHM3a UX BIusHUA | 50% 3amaHuil B TecTax r) BbINONHEHO He MeHee |T) TecrupoBanme (1 Oamn
BHIOOpa M METOJOB | M3MEPEHHs CUTHAJIOB | HA XapaKTePHCTHKH HU(POBBIX QUIBTPOB. 50% 3ananuii B recrax*® 10 KaXJIOMY pa3fieny).
OpPAaBOBOM  3aUIUTHI | Pa3IMYHON YMerb: a) B OOJBIICH YacTH OTBETOB| a) JIEMOHCTPUPYET yMEHHMs | a) YCTHBIH oOmpoc Ha
PE3yNIbTaTOB dbusndeckoit - BBINOJHATH JUCKPETH3AlMIO II0 BpPEeMEHH U | HE  IOKa3blBaeT  yMeHwWs| (HOopMaIn3oBaTh MOJIENH | MPAaKTUYECKUX 3aHATHIX
HHTEJIEKTya bHON IIPUPOJBI B CIIOKHBIX | KBAHTOBAHHE IO YPOBHIO aHAJIOTOBOTO CUTHAIA; (opmann3zoBarh MOJIETIM| CUTHAJIOB W JAWCKPETHBIX | MPU 3allUTe peIIeHUH
JIeSITEIIEHOCTH C | M3MEpUTETBHBIX - TPOBOAWTH CHEKTPAJIbHBIH aHAIN3 JAUCKPETHBIX | CHTHAJOB W JUCKPETHBIX| Hereil BO BpPEMEHHOH W | MHOWBHAYalbHBIX 3a1ad
YU4ETOM CHEHU(UKH | TpakTax. CUTHAJIOB; mermeii BO BPEMEHHOW M| 9acTOTHOW OOJACTH; peaTh | W IIPOBEPKa MMHCbMEHHBIX
HaY4HBIX - (opmanM3oBaTh MOJENM JIUCKPETHBIX IeTeil BO | 4YacTOTHOW  oOyacTW;  He| 3aa4M CHHTe3a (WIBTPOB; | OTBETOB PEUICHUH 3amad
HCCIIeIOBaHUN 1A BPEMEHHOW U YaCTOTHOI 00J7acTH; peuraer 3a1aqy CUHTe3a| BBIIOJIHEHO He MeHee 50% | mo 6 pasmemam (1 Gamn
CO3JaHus - pemars 3amaun cuHTe3a KUX- m BUX-QunbtpoB | GuiibTpoB; BBINOIHEHO MEHEe| MPAKTHYECKNX 3aAaHIH*™; 3a KaXIbIi pasmen);
pazHoo0pa3HbIX 00paboTKH CHUTHAJIOB, HCIIOJIb3YEMBIX B | 50% mpakTU4ecKux 3aJaHui;| 0) 3aluIIeHbl Bce OTYeTHl Mo| 0) 3ammTa OTYETOB O
METO/IVK, PUOOPOCTPOCHHH. 0) He 3alMIIEHBI BCe OTYETHI| Jab0opaTOpHBIM paboTam BBINTOJTHEHUU
anmaparypbl u 1o 1abopaTopHBIM paboTam 71a00paTOPHBIX pabOT
TEXHOJIOT Ui Baapers: a) He  JEMOHCTPHpYEeT | a) IEeMOHCTpHUpPyeT HaBbIKH | a) OIeHKa aKTUBHOCTH
pOU3BOJICTBA B - METOJlaMHU CIIEKTPAJIbHOTO ¥ BPEMEHHOI'0 aHaJiM3a | HaBBIKOB pacueTa HU(POBBIX | pacuera XapaKTCPUCTHK | y4acTHsl B COBMECTHOM
IpUOOPOCTPOEHHH. OUCKPETHBIX CHUTHAJIOB M METOJaMHM aHanuu3a | (GMIBTPOB u aHanmu3a | TMQPOBEIX  (QWIBTPOB M | PEIICHHH 3a1a4 Ha

yCTpOWCTB ~ 1HM(POBOH  0OpabOTKM  CHTHAJIOB; | NMPOXO>KACHHS CUTHAJIOB | aHaIM3a MIPOXOXJICHUS | TIPAKTUYECKHX 3aHATUAX

- HaBblkamMu npoektupoBaHus KHWX- u BUX- | uepe3 auckpeTHble LeNM; | CUTHAJOB 4epe3 AUCKPETHbIE | U MPOBEpPKa MUCbMEHHBIX

GUILTPOB M JPYrHX  yCTpoiicTB  nudpoBoil | BemoaHeHO MeHee  50% | Ienu; BBIOJIHEHO HE MEHEE | OTBETOB;

00paboTKM CUI'HAJIOB. MIPAKTUYECKUX 3a1aHUM; 50% npakThHdeckux |0) 3ammra OTYETOB IO

6) He 3ammIieHsl Bce | 3aAaHMN** nabopaTopHBIM paboTram;

OTYEeTBl 1O JabOpPaTOPHBIM
pabotam
B) BbImosiHEHO MeHee 50%
TECTOB

0) 3alMIIeHB BCE OTYETHI
1o TabopaTopHBIM paboTaMm;
B) BBIIOJHEHO HE MEHEe
50% TecToB*.

B) BBIIIOJJTHCHHUE TCCTOB
IO OTACIIBHBIM TEMaM




Tabmmma 5.2 — Onucanue noka3aTene i KpUTeprueB KOHTPOJIS YCIIEBAEMOCTH, ONTMCAHUE NITKAJI OIICHMBAHWS HA dTaIle MPOMEKYTOUHOM aTTeCTaliu

Kon u Kpurepuu u mkana onieHUBaHUS

Kon n HanMeHOBaHUE | HaMEHOBaHUE
Iloka3zarenu KOHTPOJIS yCIIEBAEMOCTH dopMa KOHTPOJIS

KOMICTEHITHH HHAKMKaTOpa 2 Gamta 1 6amn 0 6amoB

KOMITCTEHIINN
OIIK-1 HNOIIK-1.3 3HaTh: OtBeTsI Ha
Criocoben - @opmymupyer 3amaun u | -  CTpykKTypy  ycTpoiictBa  IuppoBoit TEOpETHIECKHE
MIPEACTABIATE ompenemnsieT MyTH ux | obpaboTku CHUTHAJIOB u aJTOPUTM BOTIPOCHI
COBPEMEHHYIO pEeLIeHUs] Ha OCHOBE OLICHKU | «OLU(POBKM)» aHAJIOTOBOTO CHTHAJA; 9K3aMEHAIIMOHHOTO
HAy4YHYI0  KapTuUHY | 9Q(eKTHBHOCTH BbIOOpa C | - MareMaTHYeCKHe MOJAENIH  JUCKPETHBIX Ouiera
MHpa, BBISBIIATH | YUETOM crenu(UKN | CUTHAJIOB M TUCKPETHBIX LIENed BO BPEMEHHON I
©CTCCTBCHHOHAYYHYIO | HAYYHBIX HCCICIOBAHUN B | M YAaCTOTHOM 00JaCTsX; PE/ICTaBIICHbL [IpencraBneHbl OTtBeTHI Ha
CYIIHOCTh MPOOJIEMBI, | chepe 00paboTKH, | - OCHOBHBIC METOJBI CICKTPAILHOIO aHAIN3a Pa3BCPHYTHIC . | HETONHBIE  OTBETHI | BOMPOCHI
¢dbopMyIHpoBaTh mepefayd M W3MEPEHUs | JUCKPETHBIX  CHTHAJIOB:  JUCKPETHOE | OTBCTBL HA KWDIABIH | 1y BOIIPOCHI OTCYTCTBYIOT
3a7a4d, OIPEAENATh | CUTHAJIOB pasnuuHOil | ObicTpoe  mpeoOpazoBanme  Dypee,  Z- Bompoc
IMyTH UX pemeHus W | ¢usmueckodt mpuponsl B | mMpeoOpa3oBaHMe, M UX CBOMCTBA;
OLICHUBATh CIOXHBIX ~M3MEpPUTENBHBIX | - MeTonsl cuHTe3a KUX- n BUX-punsTpos;
3¢ PEKTUBHOCTH TpaKTax. - OIyMbl KBAaHTOBAaHMS M METOABI aHAIM3a WX
BBIOOpa M METOZOB BIMSHHUA HA XapaKTEePUCTUKH IHM(POBBIX
NpaBOBOM 3aLUTHI (UIBTPOB.
pe3yJbTaToB YmMmers: Pemenne 3a7aq
HHTEJICKTYaJIbHOM - BBINOJHATH AUCKPETU3ALUIO IO BPEMEHHU U Guiera
JIeSITENIbHOCTH c KBaHTOBaHHUE [0 YPOBHIO  aHAJIOTOBOTO
ydueToM  crnenupuku CHUT'HAJIA,
Hay4YHBIX - IIPOBOJUTH CIIEKTpaJIbHBII aHauu3
UCCIENOBAaHUH U1 JIICKPETHBIX CUT'HAJIOB;
CO3JIaHUs - (opManM30BaTh MOJENN AUCKPETHBIX IEeNeH
Ppa3sHoO0Opa3HbIX BO BPEMEHHOM M YaCTOTHOH 00JIacTH;
METOJIHK, - pewars 3amaun cuHTe3a KUX- u BUX- | 3amanue pewieHo | 3ajaHue pemeHo c | 3agaHue He
amnmaparypel u (unpTpoB 00paboTKH CHTHAJIOB, | BEpPHO oImuOKaMu pelieHo
TEXHOJIOT Uit UCIIOJIb3YEMbIX B IPHOOPOCTPOCHHUH.
IIPOU3BOACTBA B Baangern:
PUOOPOCTPOCHHH. - METOJIaMH CIIEKTPAILHOTO U BPEMEHHOT'O

aHaM3a TUCKPETHBIX CUTHAIOB M METOIaMHU
aHanM3a ycTpoicTB upoBoit 06paboTkm
CUTHAJIOB,

- HaBblKkaMH npoektupoBanust KUX- u BUX-
(DUIBTPOB M APYTUX YCTPOHCTB HUPPOBOH
00pabOTKU CHTHAJIOB.
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Ta6nuua 5.3 — CooTBeTcTBHE HAOpaHHBIX OAJUIOB U OLIEHKU 33 IPOMEXKYTOUYHYIO aTTECTAIMIO

Bbanniel 3a Texyuyro

bamnel 3a MIPOMCIKYTOYHYIO aTTCCTALIUIO

ycreBaeMocTh* CyMMapHO€ KOJINYECTBO U3 Hux Gasmsl 3a Ouenka
OanoB** peuienue 3agaq**

Memee 6 6amoB (He momyckaeTcs K HK3aMeHy) -

He MeHee 6 OamoB 0...1 6amma 0 6ammoB «HEYIIOBIICTBOPHUTEIEHOY

He MeHee 8 OaoB 2 bamna 1 Gamn «YIOBJIETBOPUTEIHHO

He MeHee 13 OamtoB 3 bann 2 Gamna «XOPOIIOY

15 Gannos 4 banna 2 Gauta «OTIMYHOY

*) konuuecmeo 6annoe paccuumvieaemcs 6 coomsemcemeuu ¢ mabauyetl 5.1.;
**) konuuecmeso O6ANN08 PaccuUmvléaencs 6 COomeemcemeuu ¢ maoauyei 5.2.

5.2. OLLEEHOYHBIE CPEJACTBA /11 KOHTPOJIA OCBOEHUA JUCUHUIJIMHBI

5.2.1 TUNOBBIE KOHTPOJIBHBIE 3AJJAHUA UJIU UHBIE MATEPHAJIbI, HEOBXO/IUMBIE AJ1
OIIEHKW 3HAHWH, YMEHUH, HABBIKOB U (MJU) ONBITA JEATEJAbHOCTH B XOJE TEKYIIErO
KOHTPOJIA YCIIEBAEMOCTH

I[JISI TCKYLICTO KOHTPOJIA 3HAHUH U YMCHI/Iﬁ CTYACHTOB IO AUCHUIIIIMHE IPOBOAUTCA KOMIIJIICKCHAs
OLIEHKA, BKJIIOYAIOIIAs:

- BBIIIOJIHCHUC IMPAKTUUYCCKHUX 321[121HHI71 (peHIeHI/IC 3aaa4, OTBCTbl HA KOHTPOJIbHBIC BOHpOCBI) I10
OLIEHKE OCBOCHUS Pa3JIeJIOB IUCLUILINHBI,

- BBITIOJIHEHUE JTa00paTOPHBIX PadOT C MOATOTOBKON OTYETa M MOCIIEIYIONIEH 3aIIUTONH OTYETa;

- TECTUPOBAHUE 110 BCEM paz/iesiaM JUCIHIINHBI.

Tunosble 3a1aHUsl K MPAKTHYECKUM (CEMUHAPCKUM) 3aHATUAM

Paznen 1. luckpern3anus aHAJIOrOBbIX CUTHAJIOB; MATEeMAaTHYeCKOe ONUCAHUE AUCKPEeTHBIX
U 1H(POBBIX CUTHAJTIOB

[Tpaktryeckoe 3ansatue Ne 1. «OnudpoBKa» aHATIOTOBBIX CUTHAIOB; MAaTEMaTHUECKUE MOJIEIH.

Bamanne 1.1. IlomaBnsromiee OOJILIIMHCTBO HauoOojee « B
JAMHAMHUYHBIX CUTHaIOB X(t) M3 aHCaMOIsl BXOIHBIX CHTHAJIOB (CM. ’
pucyrox) AIITT MoxkeT GBITh OXapaKTEpPU30BAaHO MaTemaTHueckoi L0

MOJIEJNIBIO B BUJIE Cleytonel (yHKIIMY BpEeMEHU: 0.8
— 0.6

X(t) = xpt’e "[o(t) - o(t - 1)) 04

IrZie mapaMeTpsl paBHbI: Xo=200 Bc?; =10 ¢, 0.2

Paccunraiite KBaHT paBHOMEPHOM JUCKPETU3ALMH  I10
BPEMEHHU W3 YCIIOBHMS BOCCTAaHOBJICHHS HEINPEPBIBHOIO CHUTHAJIA
MyTeM JUHEMHON UHTEPHOJSUYU PU AOMYCTUMOM norpeurHocty B 1%.

02 04 06 08 10"°

Pa3nesn 2. CniekTpanbHoe npeacraBjieHue HM(PPOBbIX CHTHAJIOB
[Tpaktuyeckoe 3anstue Ne 2. Jluckpetnoe nmpeodpasoBanue ypre npsimoe U odpaTHoe.
3aganne 2.1. PaccuutaiiTe CcHeKTp JAUCKpeTHO#H mocienoBateiabHoctd  X(N)={1,0,1,1} B
anreOpanyecKoil U 3KCIIOHEeHIMABLHON Gopme u npowsmtoctpupyiite X(n), AUX n @YX ee criektpa.
3amanme 2.2. BoccTaHOBUTE ~ OTCYETHI  JWCKPETHOTO  CHUTHAJa IO  €r0  CIEKTPY:

{c}=(2,5; 0; -1,5; 0).

Pa3nes 3. OcHOBBI TeopHuu Z-Ipeodpa30BaHUs.

HpaKTI/ILICCKOC 3aHsaTue Ne 3, Hp}IMOe u O6paTHOC Z-npeo6pa30BaHI/Ie JAUCKPCTHBIX CUTHAJIOB.




3ananue 3.1. Haiitu z-u300pakeHUE TUIIOBOTO BO3ACUCTBUS B Bujae ¢GyHkuuu XeBucaitna oft),
MOABEPTHYTOM  pPaBHOMEPHOM  JUCKPETHU3AllMd MO  BpeMEHHW  (CIMHMYHOH  CTyNEeHYaTOH
MOCJIEI0BATEILHOCTH).

Bananue 3.2. [To z-06pa3y curnana X (2) = 2_3/(— 3271+ 102_2) Haittu X(n).

[TpakTueckoe 3ausTue Ne 4. AHanIU3 AUCKPETHBIX CUTHATIOB METOJIOM CBEPTKH.

3amanue 3.3. HMmmynbcHas xapakTepucTHKa (pemieTdartas BecoBas (DYHKIHS) JHUHEHHOTO
udpoBoro GpuabTpa MpeAcTaBiIsgeT cobOoi TUCKPEeTHYI0 mociemoBaTensHocts g(N)={10, 3, 1, 0, ...}.
Beruucnure BbixomHOW cur”Han I[d kak OMCKPETHYIO CBEPTKY MMIIYJIbCHOM XAapaKTEPUCTUKU U
aMcKpeTHoro Bxoanoro curnama X(n)={3, 2, 1, 0, -1, -2,-3,-2,-1,0,1,2,3,2,1,0,0, ...}.

Paznen 4. Hudposasi puiabTpanus oAHOMEPHBIX CHTHAJIOB

[Tpaktrueckoe 3ansatue Ne 5. [{udpoBas 06paboTKa CUTHAIIOB.

3ananue 4.1. Onpenenure pasHbIMU criocobamu BbixogHoW curHan Y(NT) 11D, BBIIOIHSIOMIETO
GbyHKIIMM UHTErpatopa (cymmaropa — B UU(POBON TEXHHUKE), €CIIM Ha BXOJI€ — CUTHAJl «TPEYrOJIbHON
dopmet Buaa x(n)={0, 1, 2, 1, 0}. [IpousutrocTpupyiiTe nporecchl Ha Bxoje U Boixone L[D.

[TpakTrueckoe 3ansaTue Ne 6. [lonydyenne matemaruueckux mozenei LD.

3ananue 4.2. HuppoBoil GpuibTp AOIKEH BBINOJIHATH onepanuto AuddepeHInpoBaHus BXOAHOTO
pemeryaroro curHana. Haligute ypaBHeHue paOoTsl L[®d B KOHEUHBIX pa3HOCTAX, AUCKPETHYIO
nepeaarounyro ¢ynkuro. K kakomy kimaccy otHocutcs Takoi L{D?

[Ipaktuueckoe 3anstue Ne 7. Ananu3z kauectsa L{D.

3amanue 4.3. 3aman ITOPUTM paboTsl TPaHCBEPCATBHOTO bupTpa:
y(n)=12x(n)-4x(n-1)+2x(n-2)-x(n-3).  Ilpemnaraercs  3amucath  UMIOYJIBCHYIO  XapaKTCPHCTHUKY,
MepeaToOuHyr0 (QYHKIHIO, MEePeXOAHYI0 (YHKIUIO;, MOCTPOHUTH PEIIETYATHIM MEPEXOJHBIN IMpolecc U
OTIpEeICTTUTh MOKa3aTeNn KayecTBa.

[Tpaktuyeckoe 3anarue Ne 8. IlocTpoeHue CTPYKTYpHBIX CXEM
D u ux ananus.

3aganue 4.4. Ilo crpyktypHoil cxeme L@ (pucyHOK)
ONpEAENUTh ypaBHEHHWE B KOHEUHBIX pPa3HOCTAX, JUCKPETHYIO
nepeaarouHyro  QyHkuuo. CoOCTaBUTh CTPYKTYPHYIO CXEMy B
KaHOHHYECKOU opme.

Paszpnen S. IlpoexTtupoBanue nu@poBbIX GPUILTPOB

[TpakTuueckoe 3ausaTue Ne 9. CpaBHUTEIBHBIN aHAIN3 METOA0B ITpoekTupoBanust BUX-¢unbtpos.

3amanne 5.1. Cnpoektupyiite uudposort anamor ®HY barrepBopra 1-ro mopsiaka Tpems
pa3HbIMH MeToAamMu M ucciuenyiite uzMeHenne AUX um OUX B 3aBUCHMOCTH OT COOTHOILIEHUS
MOCTOSIHHOM BpeMeHU (uibTpa W KBaHTAa JUCKPETU3AIMU 110 BPEMEHHU; CpPaBHUTE METOJbI
MIPOEKTUPOBAHUS MO pe3ynbTaTaM uccienoanus AOUX.

[Tpaktuyeckoe 3anatue Ne 10. Cunre3 L@ MeToqOM MHBAPHAHTHOCTH BPEMEHHBIX
XapaKTePUCTHK

3amanue 5.2. Paccuuraiite 1@ — anamor ®BY YeObimeBa 1-ro mopsaka W MOCTPONTE
nepexoaHbii mpouecc. [IpunsaTe yactoty cpesa 100 pan/c; TpaHMYHYIO 4YacTOTY CIEKTpa CHrHaiga —
250 I'm.

[Tpaktunyeckoe 3anstue Ne 11. Cunres L{® MeTo0M MHBApHAHTHOCTH YAaCTOTHBIX XapaKTEPUCTHK
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3amanue 5.3. CopoekTupyiite MeTonoMm OwmnuHeiHoro mpeoOpazoBanus GHY YebOsimeBa 2-To
MOpsi/IKa, MOCTPONTE YAaCTOTHYIO XapakTepucTuky. Koadduiment nepegaun MOIIHOCTH Ha 9acTOTE cpe3a
150 I'y paBen 0,8. I'panuunas yactota cnektpa curnana — 2000 I,

[Ipaktuyeckoe 3amsatue Ne 12, Cunre3 BUX-QunbTpoB MeETOIOM  JHMCKpETHU3ALUU
nuddepeHInaTbHOT0 YPaBHEHUS aHAIOTOBOTO IPOTOTHUIIA

3aganue 5.4. CHpoekTHUpyWTe METOJOM JUCKpeTu3anuu anddepeHInalbHOr0 ypaBHEHUS
ananorooro nporotuna ®HY YeOrwimeBa 2-ro mopsaka, HOCTPONUTE CTPYKTYPHYIO CXEMY U YaCTOTHYIO
xapaktepucTtuky. Koaddunuent nepenaun MOmHOCTH Ha yactore cpe3a 150 I'm pasen 0,8. I'pannunas
yacToTa criekTpa curnana — 2000 .

ITpaktuueckoe 3anstue Ne 13. [IpoexrupoBanue KN X-hunbTpoB METOI0M OKOH.
3ananue 5.5. [locTpoiite MeTO10M B3BELIMBAHUS (B34Th IIPSIMOYT0JIbHOE OKHO IIMpUHON B 101
otcyeT) nuppoBoi GUIBTP C YACTOTHOM XapaKTEPUCTUKOM:

1, f <f,
0,fx~f,

KBanT nuckperusanuu no Bpemenn At=0,1 mc; gactora cpesa f=1000 I'mr.

W(f)=

[Tpaktuueckoe 3austue Ne 14. [IpoextupoBanue KM X-punsTpoB MEeTo10M 4aCTOTHOM BHIOOPKHU
3amanne 5.6. KakoBa momkHa ObITh 4acToTHas BeIOOpKa M3 10 Towek mns peammszanmn KUX-
¢buabTpa co creayromel YacTOTHONU XapaKTePUCTHKOM:

1, wAt < 7t/10
0, At = /10

W (o) =

[TpakTuueckoe 3ausatue Ne 15. Cunres L{® nuHeliHOT0 U HEMMHEHHOTO MPOTHO3A.

3amanue 5.7. Paccunraiite mudpoBoil GUIBTP MPOTHO3a MO TPEM OTCYETaM BXOJHOTO CHUTHAJA
(TekymiemMy M IBYM TMpenblaymiuM) Ha 2 Takta Broepel. CocTaBbTe CTPYKTYPHYIO CXeMy, HaWauTe
nepeaaTouHyo (QyHKIHIO, KIacCU(DUIUPYHTE PHIIBTD.

[TpakTaeckoe 3anstue Ne 16. OntumaneHbri cunaTe3 [[® B Kiacce CTalMOHAPHBIX JTMHEHHBIX
cUCTeM ¢ OECKOHEUHO! MaMSATHIO TIPH CIyYailHBIX CUTHAJIaX Ha BXOJIE.

3aganue 5.8. HemocpenctBeHHo uamepsiemblii curHan M(t) ciydaiiHoil mpupoasl ¢ W3BECTHOU
KOPPEJSIIIMOHHON (yHKIHEH Rl\/[(t)chze"“’IItI 3alllyMJICH aJIITHBHO ciydaitHoi momexoit N(t) B Buze
6eoro myma: Ryn()=N%3(t). OGa ciydaiiHBIX mpolecca SBISIOTCS CTALMOHAPHBIMHU, TayCCOBCKHMH,
SPrOJMUECKUMH U UMEIOT HYJEeBble CpeiHMEe 3HaueHus. Paccuuraiite B 00LIeM BHIE ONTHMAIbHYIO
NepeaaTouHy0 (YHKIUIO W3MEPHUTENBHOTO YCTPOMCTBA MO KPUTEPUI0O MHHUMYMa CpPEIHEro KBajpara
OLIMOKU U ero HU(POBON aHAJIOT.

Pa3nes 6. DpdexThl KBaHTOBAHUSA B HU(PPOBBIX (PHIbTPaAX
[TpakTrueckoe 3ansTue Ne 17. Pacuer nmapaMeTpoB IiIyMa KBaHTOBaHHUA Ha Beixone L{D.
Bamanne. 3aman LId ¢ mepenarounoii dymkmmein W(z)=1/(1-52"'+6z7), Ha BXOX KOTOPOTO
o 2
nocrynaer curian ¢ ALII, uMeromui nucnepcuro myma Gy, . OnpenennuTs M3MEHEHHE BO BPEMEHHU

JTUCTIEPCUH o%(n) nryma Ha Beixojie Lld, moctpouts (KadecTBEHHO) rpaduk.

TunoBble 3a]aHUs1 HA BbINOJIHEHHE J1a00PATOPHBIX padoT

JlaGoparopunas padora Ne 1 «MopaenupoBaHue npouecca JUCKpPETU3aluy aHaJorOBOro CUrHaiza
M BOCCTAaHOBIIEHUS €T0 KOHTHHYAIbHOW CTPYKTYphD» (K pasmeay 1 — Jluckperuzaius aHaIOTOBBIX
CUTHAJIOB; MAaTEMaTUYECKOE ONMCaHKNE TUCKPETHBIX U HU(POBBIX CUTHAIOB U pa3aeny 2 — CekTpajabHOoe
MPECTAaBICHUE ITU(PPOBBIX CUTHAJIOB).
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Heas pa6orsl - OcBOoeHHE TEOPUM M MPAKTHKH AUCKPETH3ALlMU AHAJIOTOBOIO CUTHANA M €ro
BOCCTAHOBJICHHS 110 AUCKPETHBIM OTCUETaM.

B conep:kaHue paGoThbl BXOIUT TEOPETUUECKOE PELICHUE 3a/1a4 Ha IUCKPETU3ALNIO aHATOTOBBIX
CUTHAJIOB U BOCCTaHOBJICHHE, TOJATOTOBKA K MATMHHOMY MOJIEJINPOBAHUIO, pa3paboTKa IPOrpaMM.

B 3aaHue Ha BBITIOJIHEHUE pabOTHI BXOJIUT:

a) TOCTPOCHHE CIEKTPOB JHUCKPETHBIX CHUTHAJIOB, MOJYYEHHBIX JAHUCKpETH3aluell 3aJaHHBIX
aHAJIOTOBBIX CUTHAJIOB,;

0) uccienoBaHUE CIEKTpa AMCKPETHON CHHYCOUIBI IMPHU PA3IUYHBIX COOTHOIICHUSAX MEXITY
4aCTOTOM CUT'HAJIA U YACTOTOM AUCKPETU3ALINY;

B) MoaenupoBanue padotsl LIAIT u criaxkusatomiero GpuibTpa;

r) MonenupoBanue padotsl [{AIl u crnaxuBaromniero GuibTpa.

KonTposbHbIe BOIPOCHI K padore:

1. Jlaifre knaccuuKauo U3MEPUTEIbHBIX CUTHAIOB 110 Pa3IMYHBIM IPU3HAKAM.

2. KakoBo HazHaueHne KaK0T0 0JI0Ka B OJIOK-CXeMe YCTpoicTBa UG POBO 00padOTKH?

3. IlpuHImn neicTBUS AUCKPETU3aTOPA AaHATOTOBBIX CUTHAJIOB.

4. VI3 xakux yclioBU#M BbIOMpaeTcs 4acToTa IMCKPETU3alUK aHAJIOTOBBIX CUTHAJIOB?

5. B ueM coCTOUT CXOACTBO M Pa3InYKe CIEKTPOB JUCKPETHOTO M aHAJIOTOBOT'O CUTHAJIOB?

6. MOXHO 71 IO CHEKTPY AUCKPETHOTO CUTHAJIa HANTH CIIEKTP UCXOJHOTO aHAJIOTOBOTO CUrHana?

7. OCHOBHBIE CBOICTBA CIIEKTPOB aHAJIOTOBOTO U IUCKPETHOTO CUTHAJIOB.

8. Kak mensiercst popma criekTpa IUCKPETHOIO CUTHANIA TPU U3MEHEHUH JATUTEIbHOCTH UMITYJIbCa
JTUCKPETH3AIAH?

9. B uem 3axmouaercs 3((HEKT HaNOKEHHUsI CIIEKTPOB MPU JUCKPETU3AIMH CUTHAJIOB U K KaKUM
pe3yabTaram 3to npuBoaut? IlpuBeaure mpumep.

JlaGopaTopnas padora Ne 2. Cunte3 nuneitHbix BUX-¢unpeTpoB mo anamoroBomy GuibTpy-
HPOTOTHITY W CPaBHEHHE METOJIOB CHHTE3a MO TOYHOCTH ammpokcumanuu AUX. (k pasgmemy 5 —
[IpoexktupoBanue uudpoBbIX PUIBTPOB).

Lesas padorsl — 3yueHne MeTo10B IpoekTHpoBaHus U(poBbIX ¢puibTpoB (L[D) u ananuza ux
YaCTOTHBIX XapaKTEPUCTUK.

B coaep:xanmue paGoThbl BXOAUT OCBOEHHE METOJOB CHHTE3a LU(POBBIX (WIBTPOB U aHAIM3a
XapaKTEepUCTHK; IPHOOPETEHNE HABBIKOB MAaIIMHHOTO MojienupoBanus L{D.

B 3ajaHue Ha BBITIOJIHEHUE paOOThI BXOJIUT:

a) pacyeT NUCKpEeTHOU mepeaatoyHoil GpyHkiuu [P mo aHamoroBoMy MpOTOTHUITY Pa3THUYHBIMU
METOJ1aMH;

0) MoJy4eHue YaCTOTHBIX XapaKTEPUCTHK;

B) CpaBHEHHE TOYHOCTH aNMPOKCHUMALMU MO aMIUINTYJHO-4aCTOTHBIM XapaKTEpUCTHKaM IpH
OJIMHAKOBBIX YCIOBHUSX (4acToTa cpesa, Kod(pPUIMEHT HEepaBHOMEPHOCTHU XapaKTEpUCTHKU B paboueit
rmosoce);

r) pa3paboTrka mnporpamMmbl BbiBojga rpadpukoB ADPUX U BBIYUCIEHHS MOTPEUIHOCTH
anmnpOKCUMALMH.

KonTpoJibHbIe Bonpockl K padore:

1. Knaccuduxauus L{D.

2. JluHamuueckue Mojaenu W xapakrtepuctuku [1®. Kak cBs3ansl Mexay co0oil WMIyIbCHas
xapakrepuctrka L{® u ero nuckperHas nepenatoyHas GyHKIus?

3. Metoasl cuaTe3a L{D.

4. CrpykrypHble cxembl LI®. UTto o3HayaeT «kaHoHHUYecKas cTpykTypa» LI® u kak oHa cocTaBisercs?

5. Yacrtoraeie xapakrtepuctukd [[®d. YemM OHUM OTIMYAIOTCS OT AaHAJIOTHYHBIX XapaKTEPUCTHK
HENpePbIBHBIX (PUIBTPOB?

6. CpaBaurenpHble onieHkn bBUX- u KUX-dunbsTpos.

7. K uemy NpuBOIUT MOSIBIIEHUE OuUepeaHON TUCKpeThl Ha Bxone [P mis pekypcuBHOro ¢uibTpa u

HEPEKYPCUBHOTO?
8. Kak ananusupyercs ycroitunBocts BUX-punbtpa?
9. Kak ofOcrour pmemno ¢ ompenesieHMEM YCTOMYMBOCTH IM(POBOrO CyMMaTopa — aHajora

MHTETPUPYIOLIETO 3BE€HA?
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10. TTouemy KU X-puibTpbl He aHATU3UPYIOT HA YCTOWYUBOCTH?
TunoBble TecTOBbIE 32 JaHUS

1. Lludposoit pmibTp 00padaThIBaCT CUTHABIL:
a) KBAHTOBAHHBIE TOJBKO IO YPOBHIO;
0) KBaHTOBaHHBIEC TOJBKO MO BPEMEHHU;
B) KBaHTOBaHHbIE [10 BPEMEHHU U YPOBHIO,
r) c moxaynsuuen sunos AUM, UMM, TINM.

2. Tpu cunycounanbubix curnana ¢ yactoramu 100 I'mp, 200 T'y m 350 ' m ammutynamu 1 B,2 Bu 3 B
COOTBETCTBEHHO, CKJI/IbIBAIOTCS, B pe3y/bTaTe MoJyyaeTcs: oJuH curnai. Kakoii 1omkHa ObITh
MUHUMAaJIbHAS 4aCTOTa AUCKPETU3ALNHU JJIS TOTO, YTOOBI 00ECTICUUTh MPUEMIIEMOE BOCCTAHOBIICHUE
cyMMapHoro curtana? BapuaHtsl OTBETOB:

a) 700 I'n, 0) 1025 I', B) 1050 T'u, 1)400 I'm.

3.Eciu muckpernwiii curHan X(N) comepkut N OTCYETOB, TO 4YHCIO Pa3IMYHBIX CIIEKTPAIBHBIX
COCTABJIAIOLIMX IPU AUCKPETHOM IIpeoOpa3oBanuu ypre paBHO (B 001IeM ciayyae):
a) N; 6) 2N; B) N%; r) N/2.

4. HyneBo# criektpanbHbiii K03 duiuent ¢y yetbipexroueqnoro 11D
{Uo, Uz, Up, U3,}= (1, 2,5, 2) paBeH:
a) 10; 0) 2,5; B) Ya-Y4] ; r) YatY4).

5. Cnekrpasibhbie Kodhdunuertsr IO {Cy, C1}=(4, -2) COOTBETCTBYIOT OTCYETaM CHTHAJIA, PABHBIM:
a) (67 2)9 6) (29 6)9 B) (89 -4)’ F) (-2’ 4)

6.CBepTka UMIYJIbCHOM XapakTeprucTuku W[N|=(4, 2, 1, 0) u BxoxHo# nocnenoBatenbuoctu X[n]=(1, 1, 1,
1) maer cnenyromuii pe3yasTar y[n]=:
a)(4,6,7,7,3,1,0,0),

0)(4,2,1,0,4,2,1,0,4,2,1,0,4,2,1,0),
B)(4,2,1,0,8,4,2,0,12,6, 3,0, 16, 8, 4, 0),
r)(0,4,6,7,7,7,7,7,7).

7.Kakoe 13 ypaBHEHHI ONUCHIBAET HEPEKYPCUBHYIO AUCKPETHYIO LIETb!

Dy =3 ax(n—Kk)+ Y a(n k)

k=0 k=1
m n

6) y(n)= > ax(n-k)-> gr(n-k);
k=0 k=1

B) Yy(n)= iakx(n —k).
k=0

r) iakx(n —k)= égky(n —k);

k=0

8.J1u1st wero mpeHa3HAYCHBI «BpeMEHHbBIe OKHay Tpu cuHTe3e KUX-puisTpos:
a) hopmupoBanus auHenHOH OUX;
0) MHHUMU3AINH YHCTIa DJIEMEHTOB 3a/ICPIKKH;
B) yJIy4llIeHHs KauecTBa annpokcumanuu AUX;
T) yJIy4llIeHUs] AMHAMUYECKON YCTOMYMBOCTH.
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9.V craHoBuBIIEECs 3HAYEHUE PEIICTYATOrO MEPEXOAHOTO Mporiecca MU poBoro GuiIbTpa ¢
nepeaarounoit pyukmuein d(z) = 2z/ (Z2 -7+ 0,5) paBHoO:
a)=0, 6)=1, B)=2, r)=4, n)=8.

10. K apdexram koHEUHOM pa3psaAHOCTH npeacTapieHus yncen B LD He oTHOCATCS:
a) mrym ALIT,
0) OTKJIOHEHHUE OT PACYETHBIX XapaKTEPUCTHK U3-32 KBAHTOBAaHUS KOA((DUIIUEHTOB;
B) HEKOPPEJIMPOBAHHBIN IIIyM OKPYTJICHHUS;
I') HOTPEIIHOCTD ANNPOKCHUMAIUH kenaeMor ¢pynkuuu nepenaun KUX-¢punbTpos.

5.2.2 TUNIOBBIE KOHTPOJIbHBIE 3AZJAHUSA UJIW UHBIE MATEPHUAJIbI, HEOBXOAUMBIE /14
OLIEHKM 3HAHUIA, YMEHU#, HABBIKOB U (WJI1) OMbITA B XO/IE IPOMEXYTOYHOM ATTECTALIUU
10 AMCLUMIIIMHE

®opma npoBeAECHUS IPOMEKYTOUHOHN aTTECTALUH 110 AUCLUIIINHE: IK3AMEH.

IlepeyeHs BONPOCOB M 3aJaHU¥i 1JIsl MOATOTOBKH K dk3ameny (OI1K-1; HOITK-1.3):

1.
2.

ok w

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.

W3MepuTenbHbIN CUTHAI U €r0 MOJIEIb; CIIOCOOBI ITPEICTAaBICHMSI CUTHAJIA

brnok-cxema cuctembl 1mudpoBoii o0paboTku curnanoB. CoctaB, Ha3HaueHHWe U paboTa

KOMIIOHEHTOB cUCTeMBbI. [IpeoTBpaliieHre ommd0oK HaJ0KEHUSI.

[IpenmyiectBa nudpoBoii 06pabOTKKU CUTHATIOB MEPE aHATOTOBOM

Amnarnoro-mudpoBsie IpeoOpa3oBaTeNu: CXEMbI, IPUHIINI ICHCTBHS

Jluckperusanuss U BOCCTAaHOBJIICHHE KOHTHHYaJIbHOM CTPYKTYphl CHUTHaJIOB. Teopema

KorenbHukoga.

Pacuer kBaHTa IMCKpPETU3aLNU 110 YPOBHIO

Pacuer nHTepBana AUCKpETU3AMK IO BPEMEHH U3 YCJIOBHS BOCCTAHOBJICHUS curHaia B OBM

10 €r0 AUCKPETHBIM OTCYETaM

Anroput™ onr(pOBKH aHAIOTOBOTO CHTHAJIA

ANTOpUTM KOJMPOBAHUS OTCYETOB JUCKPETHOrO KBaHTOBaHHOro curHana :MKM- curnan u

€ro Pa3HOBHIHOCTH.

IIpocreiimme qUCKPETHBIE MOCIEI0BATEIBHOCTH

Urto Takoe «cnekTp currasa»? CreKTp IUCKPETHOTO CUTHAJA.

B yem cxozcTBO M paznuune CIEKTPOB JUCKPETHOTO CUTHAA U €r0 aHAJIOTOBOr'0 NMPOTOTHHA?

Huckpernas aBrokoppensinronnas Gynkius (AKD).

JluckpeTHble curHaisl ¢ Hanny4dien ctpykrypoit AK®. Koxer bapkepa.

Huckpernoe npeoOpazoBanue Oypoe (JAI1D). ['eomerpruecknii u ¢pusnueckuii cmpica AI1D.

AnroputM oOpaTHOro AMCKpeTHOro npeolOpazoBanus dypee.

OcHoBHble cBoMcTBa JI1D.

Ha xakoM npuHIIKIIe OCHOBaH ajirOPUTM ObIcTporo rnpeodpasoanust @ypre? Beruncienue
koa¢pdunmenton BIID.

Huckpernoe npeodpazoBanue Jlariaca; z-npeodpa3oBanue (mpsMoe U 00paTHOE)

OcHOBHbBIE CBOMCTBa Z-TIpe0Opa30BaHuUs

MeTo bl BBIYHCIEHUS 00pPAaTHOTO Z-NpeoOpa3oBaHUs

[Tpumenenue z-npeobpazoBaHus I aHATIN3A TUCKPETHBIX CUTHAJIOB U (PHIIBTPOB.
Huckpernas cBeptka. [loctpoenune peakiuu [{D Ha mpon3BoIBbHBIN ITU(POBOI BXOTHOM

CHUI'HaJI.

24,
25.
26.
27.
28.

AAroput™ JTMHEHHON UPPOBOM PpUIBTpaALIUU.

Knaccudukanus nudpobix ¢punbTpoB. PekypcuBHble n HepekypcuBHble L[D.
DNeMeHTHI CTPYKTYPHBIX CXE€M AUCKPETHBIX (PUIBTPOB

Crpyxkrypsble cxembl L{D.

NmnynscHas xapakrepuctuka [[D.
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29.  JluckperHas nepenarounas (cucremuas) pyakius [[D.

30.  Yacrornas xapaktepuctuka [{D.

31. CBa3p MexIy mnepenaToyHol (yHKIMEH W HMIYJIbCHOM XapaKTePUCTUKOM JHUCKPETHOM
CUCTEMBbI

32. ®opwmsl peanuzanuu LD

33. UYem orimuarotcs pekypcuBHbie (BUX-bunsTpsr) u HepekypcuHbie (KN X-buabTps)
ugpoBsie GUILTPHI IpyT oT Apyra? Kak onpeaensercs uX ycTOMYMBOCTH?

34. TlonydyeHne KAHOHUYECKHX CXEM PEKYPCHUBHBIX ITU(POBBIX (PUIBTPOB.

35. MeToap! 1 IpUeMbl CHHTE3a JTMHEHHBIX HU(PPOBBIX (PUIBTPOB.

36. IIpumeps! cuHTe3a MUGPOBBIX (UIBLTPOB MPOrHO3a OYAYIIEro 3HAYCHHS U3MEPSIEMOT0
CHUTHAJIA.

37. Meroa UHBapUAHTHBIX UMITYJIbCHBIX XapaKTEPUCTHUK.

38. MeToa MHBapHAaHTHBIX YaCTOTHBIX XapAKTEPUCTHUK.

39. Cunte3 LI® Ha ocHOBe Auckperuzanuu quddepeHnaaIbHOro ypaBHEHNs aHAIOTOBOTO
¢bubTpa.

40. «OKOHHBIN» METOJ CUHTE3A

41. Cunre3 KUX GpuibTpoB METOJJOM 4aCTOTHOW BBHIOOPKHU

42. Peanmuzarus anropuTMoB MUGPOBON (DHIbTpAIUH.

43. Anamms ycroitunoct L[D.

44, Anamms xauyectBa L[D.

45. Metoabl IOCTPOEHUS PELIETYATOro nepexoaHoro npouecca L.

46. Hcroununku ommOOK B UGPPOBBIX GUIBTPAX U UX BIMSHUE Ha XapakTepucTuku 1D

47. MaremMaTuueckue MOJEIN NOTrPEeIHOCTEN IPU KBAHTOBAHUH yKcen U curHainos LD

48. BnusHHe KBAaHTOBAHUS BXOJIHOTO cUrHana Ha paboty LID

49. DddexTsl KBaHTOBAHUS PE3YIBTATOB TPU apU(PMETHUIESCKHUX ONEPAIUIX

50. HlymoBas monens LD

51. Pacuer mrymoB KBaHTOBaHUs Ha Bbixoze L{® npu pa3HBIX HCTOYHMKAX IIIyMa U UCCIIEIOBAHHE
BJIMSAHMS CTPYKTYpHOU peannzanuu L{D.

52. CriocoObl CHUKEHHUS BIMSHUS IIIyMa U3MEPEHUI Ha BBIXOJHON CUTHAJ.

53. CpaBHUTENbHBIE XapaKTEPUCTUKU IIU(PPOBBIX U aHAIOTOBBIX (UIBTPOB.

HpHMepr 3aJaHuil B KOHTPOJIbHO-IK3aMECHAIITUOHHBIX paﬁoTax AJIA IPOBEACHUSA IK3aMEHa

3K3AMEHAIIMOHHBIN BUJIET Ne 1
Knaccudukanus nuudpoBbix GpuibTpos.
Pacuer uHTEpBaNna IUCKpETU3aLMU 110 BPEMEHH U3 YCIIOBUS BOCCTAHOBJIEHMsI curHaia B OBM mo ero
JTUCKPETHBIM OTCUYETaM.
PaccumnTaiiTe AHCKpPETHYIO aBTOKOpPEALMOHHYI ¢GyHKIMI0O M-mocnenoBarensHocTd  bapkepa:
(1,1, -1, 1), npousutroCTpUpyHTE.
CropoekTtupyiite AByMs pasHbIMU MeTtoaamMu BUX-punetp — ananor ®HY barrepsopra 1-ro nopsaka
¢ nmocrosiuHoi Bpemenu 0,1 c. Yactora muckpermsamuu 100 ['m. BriBenmure B oOmiem Buge u
noctpoiite AOUX ¢dunbrpa.

3K3AMEHAIIMOHHBIN BUJIET Ne 2
Huckpernas cBeptka. [loctpoenne peakmuu [P Ha mpou3BoIbHEIN TUGPOBOM BXOTHOW CUTHAI.
bununeiinoe npeoOpa3oBanue B cuntese bBUX-puibTpos.
Cnpoextupyiite 1mudpoBoil GuibTp MporHo3a Ha 3 TakTa BIEPE] MO JIBYM 3HAYCHUSM BXOJHOTO
CUTHaJIa: TEKyIleMy M mpensiaymeMy. OnpeaenuTe nepeaTouHyo (YyHKIHIO, YpaBHEHHE PaOOThI;
cocTaBbTe (YHKIIMOHAIBHYIO CXEMY.
JIUCKpEeTU3UPOBAHHBIA CUTHAI 3aJaH Ha UWHTEpPBaJ€ CBOEH IEPUOJMYHOCTH  YETBIPBMS
paBHooTcTosiuMu  otcuetamu: {X}=(0, 1, 2, 1). Paccuuraiite koadpdurmentsr Cn AUCKPETHOTO
npeobpazoBanusi Oypre 3TOro UMIybCa.
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3K3AMEHAIIMOHHBIN BUJIET Ne 3

1. IlomyueHnue yacTOTHOM Xapakrepuctuku L{D.

CrexTp IUCKPETHOTO cUrHaia (MOAYJIMPOBAHHON MMITYJILCHON TTOCIIEIOBATEILHOCTH).

3. Maremaruueckast Moaenb LID: Yn=Yn1- Yn-2+Yn-3+tXn+Xn-1. Kak Ha3pIBaroTCS Takas MoJenb U QUIbTp,
paboratonuii mo nomobHoMy anroputmy? Halimute nepenaToyHyro (QYHKIMIO U PEaKIUI0 Ha
BXOJHOW €TMHUYHBIN UMITYJIbC; COCTABBTE CTPYKTYPHYIO CXEMY.

4. BoCCTaHOBUTE WMCXOJHBIA JUCKPETU3UPOBAHHBIN CUTHAT MO HAOOPY KOI(PPUIIMEHTOB NHUCKPETHOTO
npeodpaszoBanus Oypwe: {Cn}=(1, -1, 0, -1%).

n

3K3AMEHAIIMOHHBINA BUJIET Ne 4

1. Cnoco0Obl peanuzaruu UGPOBBIX (GUIBTPOB.

CBoiicTBa AUCKpETHOTO Npeodpa3zoBanus Pypbe.

3. UsBectHa pemrerdatass BecoBas ¢yuknus L[D: w(t) = (0, 2, 3, 2, 0, -1, -1.5, -1, 0). Onpenenure
nepexoaHoi nmpomecc L{D, nzodpazute rpaduuecky.

4. Paccuuraiite uudpoBori anamor @OHY barrepBopra 1-ro mopsaka METOJAOM  3aMEHBI
G GepeHIMaTbHOTO YPAaBHEHUsST yPAaBHEHHUEM B KOHEUYHBIX PA3HOCTSX, MOCTPOUTE CTPYKTYPHYIO
CXEMYy.

N
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5.3. [IPOLEAYPA OLLEHUBAHUA PE3Y/JIbTATOB OBYYEHMA MO AUCLUMUIIIMHE

[Iponienypa oueHuBaHus (GOPMHPYEMBIX B pamkax aucuuminebl  «Lludposas obpaboTka
CUTHAJIOB» KOMIIETEHIIN (3JIEMEHTOB KOMIIETEHIIUI) COCTOUT U3 CIEIYIOIIHUX 3TAIOB:

1. Tekymuii KOHTpOJIb (ONKMCAHUE MTOKA3aTENEeW U KPUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, OIIMCAHHE
IIKaJI OIICHMBAHUS Ha dTale TEKYIIeH aTTeCTalluy MpeCTaBIeHbI B Ta0. 5.1, 3amanus B . 5.2.1).

2. IlpomexxyTo4Has arrectanus (ONMCAaHUE MOKa3aTeled U KPUTEPUEB KOHTPOJS yCIIEBAEMOCTH,
OIMCaHUe IIKaJ OLICHUBAHUS Ha 3Talle MPOMEKYTOYHON aTTeCTalluM MPEeJCTaBlIeHbl B Ta0. 5.2, 3a1aHus
B 1L 5.2.2).

Hns snementoB kommerenuuu OIIK-1, dbopmupyeMbix B pamMKax AHCHMIUIMHBI, MPUBOIUTCS
mpoIieIypa OICHKH Pe3ybTaToB 00yueHus (tabdi. 5.4).
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Tabnuua 5.4 — [Iponenypa, KpUTEPUU U METOBI OLICHUBAHUS PE3YJIHTATOB O0yUCHHSI

[Tnaaupyemsle pe3yabpTaTsl 00yIeHUS

Kpurepuu olieHnBaHus pe3ynbTaTOB

1 KpuTepuil — OTCYTCTBHE
YCBOGHUS — «HEYHOBIETBO-
PUTEIBHO»

2 KpUTEpHU — HE MOJIHOE
YCBOGHHE —
«YJOBJICTBOPUTEIBHO»

3 KpUTepHii — XOpollIee yCBOCHHE
— «XOPOIIOY

4 KpUTepHii — OTINYHOE
YCBOEHHE — «OTJIIMYHO»

MeToabl OlleHUBaHUS

OIIK-1 - Crioco6eH mpeACcTaBIsTh COBPEMEHHYIO HAYIHYIO KapTHHY MHPA, BEIIBIITh €CTECTBEHHOHAYYHYIO CYITHOCTh POOJIeMBI, GOpMyIHpOBATh 33aauu, OTPEEIIATh ITyTH X PEIICHUS U OLIeHUBATh
3¢ QeKTHBHOCTE BEIOOPA M METOAOB MPABOBOH 3aIIUTHI PE3YJIFTATOB HHTEIUIEKTYaIbHON JIEITEILHOCTH C YIeTOM CIEU(UKY HAyIHBIX HCCICIOBAaHIH U CO31aHMs pa3HOOOpa3HBIX METOIHK, alllapaTypsl 1

TEXHOJIOTHH MPOU3BOJICTBA B IPHOOPOCTPOCHHUHU.

HOIIK-1.3 - ®opMynupyeT 3a1adn 1 oIpenessieT MyTH UX PelIeHHs Ha OCHOBE OIIEHKH 3()()eKTUBHOCTH BHIOOpA C yIETOM CHEU(UKN HaydHbBIX NCCIEN0BaHUH B cdhepe 00paboTKH, epenadn U U3MEpeHUS
CHT'HAJIOB Pa3IUYHON (DU3HYIECKOI MPUPOBI B CIOKHBIX H3MEPUTENIBHBIX TPAKTaX.

3HaTs: OtcyrcTBHE Henocrarouyno Ha nocraTo4Ho BeICOKOM OTtnnyHo MoHUMaeT U | -  KoHTponb  akTHBHOCTH
- CTpyKTypy ycTpoicTBa 1uppoBoil 00padOTKH YCBOCHUSI 3HAHUN YBEPEHHO TIOHUMAET U | YPOBHE MOHUMAET U MOXET OOBSICHATH yyacTusi B JHCKyCCHSIX Ha
CHTHAJIOB U aJITOPUTM «OLU(POBKM) aHAIOTOBOTO | 3HaHUS B o0nacTu MOXET OOBSICHATH MOXET OOBSICHATH MOJyYCHHBIC 3HAHUS | JIKIMAX 1pH  pabore B
CHUTHAJa; mdpoBoit MOTyYCHHBIC 3HAHUS B | MOJTYyYCHHBIC 3HAHUS B B 0OmacT U(GpoBOH | MHTEPAKTUBHOM PEKHME;

- MaTeMaTUIECKHE MOACIH TUCKPETHBIX CUTHAIOB 00pabOTKU CHTHANIOB | OONACTH MUPPOBOH obxactu nupoBoi 00pabOTKU CUTHATIOB, | - oOcyxneHne Ha
Y TUCKPETHBIX IIeTIe BO BPEMEHHON M 9YaCTOTHON 00paboTKN CUTHAJIOB; B | 00pabOTKM CHTHAIIOB; B JIEMOHCTPHUPYET MIPAaKTHYECKNX 3aHATHAX
obnacTsx; OTBETax JOIyCKaeT OTBETaX JOIYCKaeT CaMOCTOSATEIBHYIO pemieHnit  MHAWBUAYaJIbHBIX
- OCHOBHBIC METOMBI CIIEKTPAIBHOTO aHAIN3a HEKPUTHYECKHE HEKOTOPbIE HETOYHOCTH, MIO3HABATENILHYIO 3a1a4

JVCKPETHBIX CHTHAJIOB: JJUCKPETHOE 1 OBICTpOE HETOYHOCTH M OMIMOKM | HCTIPABISIEMBIE B XO/1€ JIESITEIIbHOCTh - 3amuTa  OTY4ETOB O
npeoOpazoBanue Oypbe, Z-peodpa3oBaHue, H UX JTIUCKYCCHH BBIMOJIHCHUH  J1a00PATOPHBIX
CBOMCTBA; pador

- Metonsl cunTe3a KUX- u BUX-punbtpos; - BBITIIOJIHEHHE TECTOB I10

- IIyMbI KBAHTOBAHUS M METOIbI aHAIM3a UX OTZAEJIBbHBIM TeMaM

BJIMSTHHSL HA XapaKTePUCTHKH U(PPOBBIX QHIBTPOB - IPOMEKYTOYHAsl ATTECTAIHs
Ymern: He nemoHncTpupyer He yBepenno JlocTaTo4uHO yBEpPEHHO OTnuyHO - obcyxenne Ha
- BBITIOJIHATH JUCKPETU3AIMIO 110 BPEMEHH U YMEHHH B pelIeHUH JIEMOHCTPHUPYET JIEMOHCTPUPYET yMEHHS JIEMOHCTPHUPYET MIPaKTHYECKNX 3aHATHAX
KBAaHTOBAaHHE M0 YPOBHIO aHAJIOTOBOT'O CHTHAIA, NPUKJIATHBIX 33139 YMEHUS IIPU PELICHUH | TIPH PEIICHUH NMPUKIAJHBIX | yMEHHS NPH PELICHUH | PENICHUH  WHIMBHIYaIbHBIX
- IPOBO/INTH CIEKTPAIbHBIN aHATU3 TUCKPETHBIX dpoBoit MPUKJIAIHBIX 337139 3aga4 udpoBoi 00padOTKH| IPUKIIATHBIX 33129 3a1a4

CUTHAJIOB, 00paboTku curHanoB | Iu(poBoit 00pabOTKH | CHTHAJIOB; IOIMYCKACT mudpoBoit 00paboTKH | - 3ammra OTYETOB 0
- (hopManM30BaTh MOJIENIN JUCKPETHBIX IIETICH BO CHTHAJIOB; JIOITyCKaeT HEKOTOPbIe HEKPUTHYECKHE | CHTHAJIOB, B T. 4. IO BBINOJIHEHNH  J1a0OPaTOPHBIX
BPEMEHHOH M 4aCTOTHOH 001acTH; HETOYHOCTH TIPH HETOYHOCTH TIPH cunTesy LD; pabor

- peurath 3anaun cuare3a KUX- u bBUX-¢punstpos 000CHOBaHMH peIIeHNH | 000CHOBaHUH CBOMX KBaJTH()HUINPOBAHHO - BBITIIOJIHEHHUE TECTOB 110
00paboTKU CUTHAJIOB, UCIIOJIb3YEMBIX B peLICHU, UcnpaBIsieMble B | 000CHOBBIBAET CBOU OT/EJbHBIM TeMaM
npuOOPOCTPOCHHH. X0J1e IUCKYCCUU peueHust - IPOMEXKYTOYHAsl aTTeCTaIHs
Baaaers HaBbIKAMM: He neMmoHcTpupyet | He yBepeHHO JlocTaTo4uHO yBEpPEHHO OTnuaHO - BBITIOJIHEHHE U 3allIUTa

- CIIEKTPAJIbHOTO ¥ BPEMEHHOI'0 aHAIIu3a BJIaJICHUe  HaBBIKAMH | IEMOHCTPUPYET HABBIKU | JEMOHCTPUPYET HABBIKH JIEMOHCTPUPYET J1a00paTOPHBIX PaboOT
JIICKPETHBIX CUTHAJIOB U aHAIIN3a YCTPOUCTB peLICHUs] NPHUKIAJHBIX | pEIeHNs IPUKIAIHBIX | PEIIeHHUs MPHUKIIaTHBIX CaMOoCTOSTENIbHbIC - BBITIOJIHEHHE U 3aIIUTa
QpoBoi 0OPaOOTKH CHTHAIOB PA3IMIHBIMU 3a1a4 udpoBoii | 3a1a4 UPPOBOH 3a1a4 udpoBoit HaBBIKU PELIECHUS IIPAKTUYECKUX 3aJaHUM

METOJIaMH;

- npoektupoBanust KNUX- u BUX-¢puieTpos
JIPYTUX YCTPOMCTB IU(POBOI 00paboTKN
CHTHAJIOB.

00pabOTKU CUTHAJIOB

00pabOTKH CHTHAJIOB, B
T. 4. 10 CHHTE3Y

U QpPOBBIX QUIBTPOB;
JOITyCKAET OLIMOKH B
peLIeHHsX

00pabOTKU CUTHAIIOB, HO
JOIYCKaeT HEKOTOPbIS
HETOYHOCTH B PEIICHUSX,
HCIIPABJISIEMBIE B XOJ1€
o0CyXJeHust

NPHUKIAIHBIX 33124
mudpoBon
00pabOoTKU CUTHAIIOB,
B T. 4. IT0 CHHTE3Y

1 poBBIX GHIBTPOB

= BBIIIOJIHCHUEC TECTOB I10
OTACJIIBHBIM TEMaM
F) MMPpOMEIKYTOYHAS aTTeCTalluA




6. YYEBHO-METOANYECKOE OBECITEYEHHUE JUCIHUIIJIMHbI

6.1 OCHOBHAA JIUTEPATYPA

6.1.1. 3enpmanoB, C.C. OcHoBbI Teopun nuppoBoit 00padoTku curnanos [ Tekct]: YueGHOe mocobue
/C.C. 3enpmaHOB. - PexomennoBano YuensiM coBetoM Bonro-BsTckoro duimana MockOBCKOTo TEXHUY.
yHHUBepcuTeTa cBsa3u U nHpopmaruku. - H.Hosropoa: BBO MTYCH, 2013. - 80 c.

6.1.2. ®emocos, B.II. Ludposas odbpadorka curnanos B LabVIEW [Tekcr] /B.I1. denocos, A.K.
Hecrepenko; ITox pen. B.I1. ®denocosa. - M.: JIMK Ilpecc, 2007. - 472 c.

6.1.3. Ymusmkun C.B. Teoperndeckue ocHOBBI ITU(POBOI 00pabOTKH M MPEACTABICHUS CUTHAIOB
[Tekcr]: Yuebnoe nocobue /C.B. YMusmkus. - [Jomymeno YMO. - M.: @opym, 2012. — 304c.

6.1.4. Cepruenxo, A.B. [{udpposas o6padoTka curranos [Tekcr]: YueOuuk s By30B. 2-¢ uzg. /A.b.
Cepruenko. — CII6.: ITutep, 2006. — 751 c.

6.2 10NOJIHUTE/IbHAS IMTEPATYPA

6.2.1 Jlaifonc, P. Lludposas o6padotka curnanos [Tekct] /P. Jlaitonc; Ilep. ¢ anri. mox pen. A.A.
bpurosa. - 2-¢ uzn. - M.: bunom-IIpecc, 2006. - 656 c.

6.2.2 JIvi, 3. Lludposas 00paboTKa CUTHAIOB I MHKCHEPOB M TEXHHYECKUX CIICIIUATHCTOB
[Tekcr]: Ilpaktuueckoe pykoBoactso /9. JIii; [lepes. ¢ anrin. H.C. Coromto6. - M.: I'pynima AT, 2007.
-336.c.

6.2.3 Cmut C. Lludposas oOpadoTka curnanos. [IpakTuieckoe pykoBOACTBO [ DIEKTPOHHBIN
pecypc]: yaeb. mocobue — Dnextpo. nan. — Mocksa: JIMK Ilpecc, 2011. — 720 ¢. — Tekcr :
3NeKTpOHHBIN // JIaHb: anekTpoHHO-OMOaMoTeyHas cuctema. — URL: https://e.lanbook.com/book/60986
(nata obpamenus: 29.12.2021). — Pexum nocryna: ajs aBTOpU3. 0JIb30BaTENEH.

6.3 METOJAUYECKUE YKA3AHUA, PEKOMEH/JALIMU U APYTUE MATEPUAJIbI K 3AHATHUAM

6.3.1 Svmypun, H.II. Teopus uudpoBoii 00paboTKM cuTHaIOB: MeTonWYecKue yKa3aHUs s
MPAKTUYECKUX 3aHITUA U CaMOCTOSTENbHON paboThl OakanaBpoB Bcex (opM 0OydeHMs] HampaBICHHMA
09.03.02 «Mudopmarmonnsie cucremsl», 11.03.03 «KoHcTpynpoBaHHE W TEXHOJIOTHS AJIEKTPOHHBIX
cpenct» /Coct. H.IL.AAmnypun, B.U. JlorunoB. — Huxuuit Hosropoa: HI'TY um. P.E. Anekceesa, 2015.
- 58c.

6.3.2 Tlo3nsies B.M., Amnypun H.II. Hudposas o6paboTka cUrHaIOB: 3JI€EMEHTHI TEOPHH, MPUMEPHI U
3ajaun: [IpakTUKyM [ ayAMTOPHBIX 3aHATUN M CaMOCTOSATENBbHOW paboThl. PexoMeHmoBaHO
3acenannemM kadenpsl «ABuamoHHbIe Ipuoopsl 1 ycrpoiictBa»y AIIM HI'TY, npoTtokon Ne 4 ot 04 utons
2021 r. / pasmemien B CZJO MOODLE 1o aapecy: https://sdo.api.nntu.ru/course/view.php?id=269

6.3.3 Meronnyeckne ykazaHUs M 3aJaHus K JlabopaTopHbIM paboram mo auciuruinHe «Lludposas
obpabotka curHaioB». /CocraButens: I[lozaseB B.M. PexomenaoBaHo 3acegaHueM —Kadeapbl
«ABuarronublie puoopsl U ycrpoiictBay AIIM HI'TY, npotokon Ne 4 ot 04 utons 2021 . / pa3menieHbt
B CIO MOODLE no anpecy: https://sdo.api.nntu.ru/course/view.php?id=269

7. NMHPOPMAIIMOHHOE OBECITEYEHHUE JUCLHHUIIJIMHBI

7.1 TIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJTEKOMMYHUKAIIMOHHOM CETH
«MHTEPHET», HEOBXO/JUMBIX /IJ1I1 OCBOEHUSA AUCUMIIMHBI (MO/Y./1f1), BK/IIOYAS
JJIEKTPOHHBIE BUBJIMOTEYHBIE U UH®OPMAITMUOHHO-CIIPABOYHBIE CUCTEMBI

7.1.1 DnexkTpoHHO-OMONMMOTEeUHass cucrtema wm3nareinbctBa «IPRbooksy. Pexum gocryma:
www.iprbookshop.ru.

7.1.2 DnekTpoHHO-OMONMOTEYHAass  cucTeMa  u3farenbcTBa  «JlaHb».  Pexxum  nmocryma:
https://e.lanbook.com.

7.1.3 DnektpoHHas Oubnmorexka Hayunblx nyonukanuii «ELIBRARY.RU». Pexum poctyna:
http://elibrary.ru.
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7.1.4 HayuHas DIEKTPOHHAs 6ubnmuorexa «KubepJlennnka. Pexum JOCTyIa:
https://cyberleninka.ru/.

7.1.5 Undopmarmonnsiii mopran «INGENERY LLINFOy. Pexxum noctyna: https://ingeneryi.info.

7.1.6 EnuHoe okHO mocTyma K 00pa3oBaTelbHBIM pecypcaM. [DIeKTpoHHBIN pecypc]. — Pexum
noctyna: http://window.edu.ru.

7.2 I[IEPEYEHb JIMLIEH3UOHHOTO U CBOBOJIHO PACIIPOCTPAHAEMOI'O MPOTPAMMHOTIO
OBECIIEYEHHA, B TOM 4YHUCJE OTEYECTBEHHOIO INIPOU3BOJACTBA HEOBXOJUMOI'O JJiA
OCBOEHHUA AUCLHUIIJIUHBI

7.2.1 Ilaket npukiaagasix nporpamm MatlLab
7.2.2 Tlaker Microsoft Office

8. ObPA3OBATEJIbHBIE PECYPChbI /1A UYHBAJIMA0B U JINL C OB3

B tabnuue 8.1 ykazan nepedeHb 00pa30oBaTENIbHBIX PECYPCOB, UMEIOIINX (HOPMBI, aJanTHPOBAHHBIE K
OTPAaHUYEHUSIM 37]0POBbS, & TAKIKE CBEJICHUS O HATMYHUH CIICIIUATBHBIX TEXHHYECKUX CPEICTB OOYICHHUS
KOJUJIEKTUBHOTO ¥ MHJIMBUIyaJTbHOTO MOJIb30BAHHS.

Tabmuia 8.1 — OOpa3oBarensHbIe pecypcebl As HHBaIKUI0B u ul ¢ OB3

[lepeuensr oOpa3oBaTEIbHBIX PECYPCOB, CBefieHUs 0 HAIMYUU CHEIUATBHBIX TEXHUYECKUX

MPUCTIOCOOTICHHBIX ISl UCIIOJIb30BAHUS CpelCTB 00yUeHHUs KOJIEKTUBHOTO ¥ HHIMBUyaJIbHOTO

nHBaaaMu 1 aunamu ¢ OB3 [OJIL30BAaHUI

3EC «IPRbook CneuuanbHoe Mo6usbHoe npuioxenue IPR BOOKS
« OOKS» WV-Reader

CI/IHTe3aTOp pedu KOTOprﬁ BOCIIPOHU3BOANT TEKCThI
JBC «JlaHb» ’
KHHUT 1 MEHIO HaBUTal[UH

9. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHE, HEOBXOJANUMOE A4
OCYWECTBJIEHUA OBPA3OBATEJIBHOI'O IIPOLLECCA TII0 JAUCIUIIJIMHE
(MOAYJIIO)

VY4yeOHble ayAWTOPUM [UId MPOBEACHUS 3aHATMH MO JUCHUIUIMHE (MOJIYJII0), OCHAIIEHBI
000pYyZIOBaHUEM U TEXHUYECKUMH CPEJICTBAMH OOyUCHHS.
B Tabauue 9.1 nepeuncieHsr:

- yueOHble ayIUTOPHHM JJIs TIPOBENCHHSI YYeOHBIX 3aHATH, OCHAIIEHHBIE O00OpyIOBaHHEM W

TEXHUYECKMMHU CPEACTBaMH 00y4EHUS;

- TIOMEUIEHHs ISl CaMOCTOSITENTbHOW pabOThl O0YyYaroIIMXCsl, KOTOPhIE OCHAIIEHBI KOMITBIOTEPHOM

TEXHUKOM C BO3MOXXHOCTBIO TMOJKIIOYEHUsT K cetu «MHTepHeT» U oOecrnedeHHeM J0cCTyna B

AJIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpexy AIIM HI'TY.

Tabnuma 9.1 — OcHaIEHHOCTh AYUTOPUN U TIOMEIICHUH I TPOBEACHUS 3aHITHI H CaMOCTOSTEIHLHOMN
paboThI CTyeHTOB 1Mo AuctuIuirHe (Moayito) «[ludpoBas 06paboTka CUTHATIOBY

Hanmenosanue ayquropuii u
MOMEIIEHUH ISl TPOBEACHUS 3aHITUI
U CaMOCTOSITETIbHON pabOThI

OCHaIeHHOCTh ayAUTOPHUI U TOMEIEHUN I POBEICHUS
3aHSTHIA U CAMOCTOSITENILHON pabOTHI

Ka(bellpa AITY (ay)]. 4) — -12 KOMIBIOTEPOB € YCTaHOBJIEHHBIM CNEUATU3UPOBAHHBIM NIPOrPAMMHBIM
MYJIbTHMEIHITHBIH KJIace [T 06e_cr[equHeM _ (eM. 1.7.2) m o(UCHBIM NPOrpaMMHBIM OOecIeYeHUEM
(Microsoft Office). IMoxkmouensl kK cetn «MHTepHET» M 00ECICUYUBAIOT
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Hanmenosanue aynquropuii u
MOMEIIEHUH ISl TPOBEACHUS 3aHITUI
U CAMOCTOSITETIbHON pabOThI

OcHallleHHOCTh ayIUTOPUN U TIOMEUIEHU JUIs IPOBEIEHUS
3aHATUN U CAMOCTOSATEILHON PaOOTHI

IIPOBEACHUS IPAKTUYECCKUX U nocryn kK pecypcam OBC u CIOO Moodle AIIM HI'TY (cm. m 7.1).
Ha60paT0prIX SAHSITHIL. TTonxmnrouens! k nokanbHOU cetu AIIM HI'TY mns o6mena manneimu ¢ 11K
MpenojaBaTes.

Ap3amac, ya. Kanununa, a. 19 M " :
-MynpTuMenuiiHOe OcHaleHne (IPOEKTOp, SKpaH IPOEKTOopa); JJOCKa

MarHmTHO-MapKepHas
-ITocagouHbie MecTa JJIst CTYACHTOB U MPETIOAaBaTECJIA.

-26  KOMIBIOTEPOB €  YCTAHOBIEHHBIM  OQHCHBIM  IIPOIPAMMHBIM
316 aya. - KaGMHET CAMONOATOTOBKH obecnieuennem (Microsoft Office), u3 Hux 5 mNDOAKIOYEHBI K CETH

«MHTepHeT» M obecmeunBaroT aocTym K pecypcam OBC u CIO Moodle
CTYACHTOB AIIN HI'TY (cm. . 7.1). Tlogkmrodens! k gokansHOM cet AIIM HI'TY mst
r. Ap3amac, yin. Kanununa, nom 19 06MeHa JaHHBIME

-MynsTHMeAnIHOE OCHAIeHHE (TeJIeBU3HOHHbIH MoHUTOp LG)

10. METOUYECKUE PEKOMEH/JALIUH OBYYAIOIIMMCS IO OCBOEHHIO
JUCLMIIJIMHBI (MOAYJIS)

10.1 OBUIME METOAUYECKUE PEKOMEH/JALIMHU A1 OBYYAIOIIIMXCH [0 OCBOEHMIO
JUCIUIJIMHBI, OBPA3OBATE/IbHBIE TEXHOJIOTUH

JucuurumHa peanus3yeTrcs MOCPEACTBOM IPOBEICHHUS KOHTAKTHOM pabOThI ¢ O0ydYaromIMMUCS
(BKJIIOUAs MPOBEACHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOATENILHOM paboThl 00yJaromuxcs 1
IIPOMEKYTOUYHOM aTTECTALUU.

KonrakTtHas paboTa NpoOBOAWUTCS B AayAUTOPHOW U BHEAyIUTOPHOM ¢opme, a Takxke B
ANEKTPOHHOU HH(pOpPMAIMOHHO-00pa3oBaTebHON cpene uHCcTUTyTa (manee — OWMOC). B ciydgae
IIPOBE/ICHUS] YacTU KOHTakTHOM pabotbl mo aucuumimHe B DMOC (B COOTBETCTBUU C pacHHCaHUEM
Y4eOHBIX 3aHATHIA), TPYA0EMKOCTh KOHTaKTHOH pabora B DMOC sKkBUBaIEHTHA ayUTOPHON padoTe.

IIpu npenonaBanuu  gucuuiuiMHbl — «LludpoBas o00paboTka CHUTHAJIOBY»  HCIOJB3YIOTCS
COBpEMEHHbIE 00pa30BaTEIbHbIE TEXHOJOTUH, MO3BOJIAIOIINE IOBBICUTH AKTUBHOCTb CTYAEHTOB IpU
OCBOGHMH MaTepHaja Kypca M HpPeJOCTaBUTh WM BO3MOXHOCTh 3(P(EKTHBHO pealn3oBaTh 4Yachl
CaMOCTOSITENILHOM pabOTHI.

Bech nexnuoHHBIA MaTepuan Kypca, a Takke MaTephalibl JJis MPaKTHYECKUX U J1IaOOpaTOPHBIX
3aHATHH Haxomarcs B cBoOogHoM joctyne B cucteme MOODLE wa crpanmme kypca «l{udposas
o0paboTka curHajioB» mo ajapecy https://sdo.apinntu.ru/course/view.php?id=269 u MOryr OBITh
npopaboTaHbl CTyIEHTAaMH J0 YTEHHS JIEKIIMHM B XOJI€ CAMOCTOSTEIbHOM paboThl. DTO Ja€T BO3MOKHOCTD
0o0CYIMTh MaTepuasl cO CTYAECHTaMH BO BpeMsl UTEHHUs JIEKIHH, aKTUBUPOBATb MX JESATEIbHOCTb MPHU
OCBOEHUU MaTepuana.

Ha nekumsax, npakTU4ecKuX U Ja0OpaTOPHBIX 3aHATUAX PEAINU3YIOTCS HWHTEPAKTHBHBIC
TEXHOJIOTUH, MPUBETCTBYIOTCS BOIPOCHI M OOCYKIEHUS, UCIOJB3YETCSI JTMUYHOCTHO-OPUEHTHUPOBAHHBIN
MOJIXO/1, AMCKYCCHOHHbIE TEXHOJIOTUHU, TEXHOJIOTUH pabOThl B MaJIBIX TPYIIAax, YTO MO3BOJISET CTYJACHTaM
MIPOSIBUTH €051, MOJTYYUTh HABBIKM CAMOCTOSITEILHOIO U3YUEHUS MaTepHalia, BRIPOBHATh YPOBEHb 3HAHUM
B IpyIIIe.

Bce Bompochl, BO3HUKIIIKE NPU CaMOCTOSITENIbHON paboTe Haja JAOMAIIHUM 3aJaHHEM, MOAPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATHAX U JeKuusx. [IpoBoasTcss MHIMBUAYalbHBIE U TPYIIOBBIE
KOHCYJIbTAIlMM C UCIIOJIb30BAHUEM, KaK BCTPEY CO CTYJEHTaMM, TaK U COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJIOTUH, TaKuX Kak (hopyM, 4aT, BHyTpeHHss anekTponHas noura CJJO MOODLE.

WuunuupyeTcst akTUBHOCTh CTYJIEHTOB, MOOMLIPSETCS 3a/JaHue JIF0OObIX BOMPOCOB MO MaTepHaly,
MPAaKTUKYETCs UHAWBUIYAIbHBIA OTBET Ha BOMPOCHI CTY/CHTA.

Jis oueHku 3HaHUM, yMEHUN U ypOBHS c(POPMUPOBAHHOCTH KOMIIETEHIIMH B MPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSETCS] CUCTEMa KOHTPOJISL ¥ OLIEHKU yCIIEBAeMOCTH CTYJEHTOB, MPE/ICTaBIeHHAas B Ta0JI.
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5.1. IlpomexxyTouHasi aTTecTalus MPOBOJUTCS B (hOpMe dK3aMEHA C MCIOIh30BAaHIUEM CHCTEMbI KOHTPOJIIS
1 OIICHKH YCTIEBAEMOCTH CTY/ICHTOB, IIPEICTABICHHON B Ta0d. 5.2 u 5.3.

10.2 METOAWYECKHUE YKA3AHHUA AJIF 3AHATUI JIEKIIUOHHOTO THUIA

JlekMOHHBI Kypc TpeArnojiaracT CHCTEeMATH3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOMPOCOB
TEMaTUYeCKOro TulaHa. B XoJe NEeKIMOHHBIX 3aHATUN PACKPBIBAIOTCS 0a30BbIC BOMPOCHI B pPaMKax
KaKJIOH TeMbl TUCHUIUIMHBI (cM. Tabm. 4.1, 4.2) . O003HAYalOTCS KIIOYEBBIC aCHEKThl TEM, a TaKXKe
JIENAl0TCs AKIIEHTHl Ha HauOoJIee CII0KHBIX M BAKHBIX TOJOKEHUSX H3y4aeMOoro Marepuana. MaTepuansl
JIEKIUH SIBJISIOTCS OCHOBOM JIJISi TTOATOTOBKH OOYYArOIIUXCS K MPAKTUYCCKUM, JTa0OPaTOPHBIM 3aHATHIM
W BBITIOJTHEHUS 3aJaHUA CAMOCTOSITEIIBHONH pPAa0OTHI, a TakKe K MEPOIPHUSTUSM TEKYIIEro KOHTPOJSL
YCIIEBAEMOCTH U MTPOMEKYTOUYHON aTTECTAIlUH 10 TUCIUILIAHE.

10.3. METOJUYECKUE YKA3AHHMSA 10 OCBOEHUIO AWCLMILIMHBI HA JIABOPATOPHBIX
PABOTAX

[ToaroToBKy K Kax10i 1a00paTopHOil paboTe CTYJACHT AOJDKEH HadaTh ¢ O3HAKOMIICHUS C TUIAHOM
3aHATHUS, KOTOPBIM OTpa)kaeT coJepXaHWe NpeIokeHHOM TeMbl. Kaxnas BelmosiHeHHass palota ¢
0(hOopMIICHHBIM OTYETOM M MOJUICKHT 3aLIUTE Y MPENoJaBaTersl.

[Tpu ouleHuBaHUM 1a00PATOPHBIX pabOT YUUTHIBAETCS CIEAYIOLIEE:

- KQUECTBO  BBHITMOJIHEHUSI  AKCIEPUMEHTAIBHO-TIPAKTUYECKOW dYacTH pabOThl M CTENEHb
COOTBETCTBUS PE3yJbTaTOB paObOTHI 33JaHHBIM TPEOOBAHUM;

- Ka4ecTBO 0()OPMIICHUS OTYETa 0 padoTe;

- KQUeCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHbIE BOIPOCHI ITPH 3aLIUTE PAOOTHI.

10.4 METOAWYECKHUE YKA3AHUA MO OCBOEHHUIO AWCHUINJJIUHBI HA NPAKTUYECKUX
3AHATUAX

[IpakTuyeckue 3aHATHS TPEACTABIAIOT COOOHM JEeTaTH3alHI0 JICSKIIHOHHOTO TEOPETUYECKOTO
Marepuaa, IpPOBOAATCS B LENAX 3aKPEIUICHHUS Kypca U OXBaTHIBAIOT BCE OCHOBHBIEC pa3zaeibl. OCHOBHOM
dbopmoii TpoBeNeHHsI MPAKTUYECKUX 3aHSATUN SIBISCTCS PEIICHHE KOHKPETHBIX 337ad M BBHIMOJHEHUE
KOMITJIEKCHBIX NPAaKTHYECKUX 33/IaHHi, a Takke pa30op Hanbosee MpOOIEMHBIX U CIOKHBIX BOIIPOCOB U
MPUMEPOB TI0 OTACTHHBIM TEMaM B ayIUTOPHBIX YCIOBHSX.

[TpakTyeckue 3aHATH 00ECTIeUUBAIOT:

- MPOBEPKY ¥ YTOYHEHUE 3HAHWUH, TIOTyY€HHBIX Ha JICKIUSX;

- pa3BUTHE YMEHHM M HABBIKOB BIIAJICHHUsS METOJAaMH pelIeHHs] NPUKIAJHBIX 3a1ad Lu(poBOi
00pabOTKU CUTHAJOB, B T. Y. CHHTE3a LIU(PPOBBIX PUIBTPOB,;

- IO/IBEJICHHE UTOrOB 3aHATUI (pe3yabTaThl TECTHUPOBAHUS, TOTOBHOCTh OTYETOB IO
MPAKTUYECKUM 3aHSATHSIM, TOTOBHOCTh JOMAIIHUX 33JJaHWH, BBITIOJTHEHHBIX B XOJ/I€ CAMOCTOSTEIHHOMN
paloThI).

10.5 METOAWYECKUE YKA3AHMA 110 CAMOCTOATE/IbHON PABOTE OBYYAIOIIUXCA

CamocrosTenbHas paboTa oOecreunBaeT MoJAroTOBKY 00ydaroLierocs K ay IMTOPHBIM 3aHATHIM U
MEPONPHUATUAM TEKYIIEr0 KOHTPOJISA M TNPOMEXKYTOYHOM aTTeCTallMM 110 W3Yy4aeMOW JHCLHILIAHE.
Pe3ynbpTaThl 3TOM MOATOTOBKH MPOSBISIOTCS B AKTUBHOCTH OOYYalOIIErocs Ha 3aHATHUSAX U B KauecTBE
BBITIOJTHEHHBIX MPAKTUYECKUX 3aJlaHUuM U IpYruX (OpM TEKYIIEro KOHTPOJISL.

B mpouecce camoctosiTensHOW pabOTHl PEKOMEHIYETCS MPOpadOTKa MaTepUalioB JEKIMH 110
KOKJIOH MNpPOHIEHHOM TeMe, a TakKe U3y4eHUE OCHOBHOM M JOMNOJIHUTEIBHOM JINTEpaTyphl,
IIpEJICTaBICHHOM B pasneie 6.

Jlst BBITIOJIHEHUSI CaMOCTOSITENbHOM pPaOOThl MPU M3YyYEHUH AUCHUUIUIMHBI CTYIEHTBI MOTYT
UCIOJIb30BATh CIIEIMATM3UPOBaHHbIE ayAUTOpuu (cM. Tabi. 9.1), 06opyaoBaHHE KOTOPHIX 0OeCIeunBaeT
noctyn uepe3 «VHTepHET» K 3JIEKTPOHHOM HH()OPMAIMOHHO-0OPAa30BaTEILHOW Cpele MHCTUTYTa U
9JIEKTPOHHON OMONIMOTEYHON cHcTeMe, TI/le paclojlaralorcsi y4deOHble U y4yeOHO-METOJNYeCKHe
MaTepuasbl, KOTOPbIE MOTYT OBITh UCIIOJIB30BAHBI JUIsl CAMOCTOSATEIBHON PaOOTHI.
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Jns oOydaronuxcs Mo 3a04HOi popMe 00ydeHus: camocTosTeabHas padoTa SBISETCS OCHOBHBIM
BUJIOM y4eOHOH JIeSITeTbHOCTH.

10.6. METOAMYECKHUE YKA3AHMS 1 BbITIOJTHEHHUA KOHTPOJIbHOM PABOTBI

VY4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

10.7. METOAUYECKHUE YKA3AHUS /I/151 BbINIOJIHEHUS KYPCOBOM PABOTbI (ITPOEKTA)

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

10.8 METOAMYECKUE YKA3AHUSA MO0 OBECIIEYEHHIO OBPA30BATEJ/IbHOTO IPOIIECCA

1. Meroandeckue peKOMEHIAMHM 10 OpPTraHU3alud AyAUTOpPHOW paboThl. [IpuHATEI YueOHO-
MeroauueckuM coeroM HI'TY um. P.E. AnekceeBa, mpotokos Ne 2 ot 22 anpenst 2013 r. DaeKTpOHHBIN
azapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_auditorii.PDF.

2. Metoauueckie peKOMEHAAlUK 110 OpraHu3alMi U TUIAHWHPOBAHUIO CAMOCTOSITEILHONW pabOThI
cTyAeHTOB no aucuumuinHe. [Ipunsatel YuebHO-meronnueckum coerom HI'TY umm. P.E. Anekceesa,
MPOTOKOJI No 2 oT 22 arpens 2013 r. DJIEKTPOHHBII azpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. YuebHoe nocodue «lIpoBeneHue 3aHATHI C IPUMEHEHUEM MHTEPAKTUBHBIX (POPM M METOIOB
o0OyueHus», EpmakoBa T.N., HBamikun E.I., 2013 T. DJIEKTPOHHBIN ajipec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. Yaebnoe mocobue «OpraHuzanusi ayTuTOpHON paboThl B 00pa30BaTENbHBIX OpraHU3aIMIX
BhIcilero  oOpazoBanusi», MBamkun E.I'., Xykosa JLII., 2014 r. DiuekTpoHHBIH ajpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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AOHOJIHCHI/IH U U3MEHECHUA B paﬁoqeﬁ nporpamMmmMme AUCIHUIIJIMHBI

Ha20__ /20___yu.rT.

YTBEPX/AIO:
JlMpeKTop UHCTUTYTA:

['ne6oB B.B.

«_» 20__T.

B pa6ouyto nporpamMmy BHOCSTCS CAeJyIolie U3MeHEHUS:
1)
2)

WJIY JleJIaeTcsl OTMETKa O Heles1eco00pa3sHOCTU BHECEHUS KaKUX-JIMO0 U3MeHeHU U Ha JaHHbIN
y4eOHbIN To/,

Pa6oyasi nporpamMma nepecMoTpeHa Ha 3acelaHUM Kadeaphl, IPOTOKOJ OT Ne

3aBeayroimui kadpepou

(noodnucy) (PHO)
YtBepxkaeno YMK AIIU HI'TY, npoTokoJ oT Ne
3aM. fupekTopa no YP [ypeiruy A.IO.
(nodnucw)
CorsiacoBaHo:
HauanpHuk YO MesibHHKOBa O.10.
(nodnucw)

(8 cayuae, ecau usmeHeHus1 kKacaromesi Aumepamypbl):

3aBeayolas OTAea0M 6UMOGJINOTEKU Ctapoctuna O.H.

(noodnucv)
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