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1. Ilesan ocBOEHUS M CIUTJINHBI
[lenp0 OCBOSHUS AWCIMILIMHBI SBIISETCS TOJATOTOBKAa B 00JacTH (PH3UYECKUX IMPHHIIMIIOB
1M(POBBIX TEXHOJOTHH Mepeaaun COOOIeHUH.

2. MecTto qucuuniannsl B ctpykrype OIl 6akanaBpuara

Huctmmumna «{ngpoBeie nenu M CHUrHAIB» OTHOCUTCS K 4acTH, GOPMHUPYEMOIl ydacTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHHUE.

Hucnuruimaa TtpeOyer ©0a30BBIX MaTeMaTHYECKMX 3HAHMM W YMEHHA W3 JAHCHUIUINH
«MareMaTH4eCKHI aHamn3», «AHANUTHYECKash TeOMEeTpus U JuHeiHas anreOpa», «Teopus pyHkumi
KOMIUIEKCHOW IIepeMeHHO», «Pa3HOCTHBIE ypaBHEHUs», «Teopus BEepOsITHOCTEM M MaTeMaTH4eCKas
cTaTUCTUKa». OHa OCHOBBIBAETCS Ha 3HAHUSAX, YMEHUAX M HaBbIKaX, MOJYYEHHBIX IMPU H3YUECHUH
muctumiuH «Cratuctuueckas paguodusmkay, «Panunosnekrponnka» u «Ludpoas anekTpoHrKay.

3HaHUS, YMEHUS U HaBBIKH, MOJIYYEHHbIE IPU M3YUYEHUU NAHHOW NHUCLUMIUIUHBI, UCIIONb3YIOTCS
CTYJICHTaMH TPU U3YUYEHUH TOCIIEYIONUX BRIOOPHBIX aucturuivH 01o0ka b1 u 8 HUPC.

3. IInanupyembie pe3yjbTaTbl O0y4eHHs] MO JHCHUILINHE, COOTHECEHHbIC C IUIAHUPYEMBIMHU
pesyabratamu ocBoenus OIl 6axanaspuara

[Iporiecc wW3y4eHWsT TUCHUIUIMHBI HampaBlieH Ha (OPMHUPOBAHHE CIEIYIOIIUX 3JEMEHTOB
komnereHuii B coorBercTBM ¢ GPI'OC BO, OIl BO u npuoOpereHus cieAyouux 3HaHUH, YyMEHUH,
HABBIKOB U (MJIM) ONbITA 1€ATEIbHOCTH.

®opmupyemas HNupukarop Ilepeuennb
KOMIIeTeHLMS HOCTHKEHMS IJIAHHPYEMBbIX Pe3yJIbTATOB 00y4eHM s
(koa u KOMIIeTeHI U
(popmyanpoBka) (koa m
¢opmyposka)

IIpodeccnonaJbHbIe KOMIIETEHIIUN

3HaTh:

— OCHOBHBIC XapaKTePUCTHKU MU(PPOBBIX CUTHATIOB U
Henei;

— METOJbl aHAJIN3a MPOXOXKICHUS JETEPMUHUPOBAHHBIX
U CIy4YalHbIX CUTHAJIOB IUCKPETHOTO BPEMEHH Uepes

IIK-1 uudpoBkIe Heny;
CrocobeH —  CHOCOOBI N3MEHEHUS YaCTOTHI AUCKPETU3ANN
OCYIIECTBIIATH COOP CUTHAJIOB TUCKPETHOTO BPEMEHHU
1 00paboTKy ?{IL—HK'I'I — 93¢ deKThl KBAaHTOBaHHSA B IIU(PPOBBIX CUTHATAX H
BOJUT aHAJIH3 U
MCXOJIHBIX TAaHHBIX é)o o VI3 IeTISAX.
000CHOBaHHBIH
JUISL pEIIeHUs Ymersb:
BBIOOp METO/I0B
MIOCTaBJICHHBIX — pacCcUUTHIBATh XapaKTEPUCTHKH JIETCPMUHUPOBAHHBIX
CIICHUS N
PO eCcCHOHAIBHBIX | P Y CITy4aifHBIX CUTHAJIOB IUCKPETHOTO BPEMEHH Ha
npodhecCuoHaATBLHBIX

3a/a4 B 00J1acTH BBIXO/Ie IU(POBBIX IETICH.

3amad B o0yacTu

pamuopu3uKH, paTHOGU3HK — OIICHUBATH ONIMOKK KBAaHTOBAHUS CUTHAJIOB U IETNen
OCYIIECTBIATH ' JUCKPETHOI'O BPEMEHU;

MOKCK, aHAJIN3 U — MOJEeNUpOBaTh HU(PPOBBIC CUTHAIIBI U IIETH HA
BBEIOOP METO/IOB UX KOMITBIOTEPE.

peuieHust .Biiaxers HaBBIKAMU:

— YTEHUs U N300paKeHUs CXeM HU(POBBIX LETICH;

— TMPOEKTUPOBAHMS LU(POBBIX LIETICH;

— TPaKTHYECKOW pabOTHI C AEHCTBYIOIMMH MaKEeTaMH
IU(PPOBBIX CUTHAJIOB U LIETIEH, a TAKKE C
COBPEMEHHOM U3MEPUTENIBHON alapaTypou.




4. O0beM, CTPYKTYpa U cOAepKaHNe THCHUTIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUTUTHHBI COCTaBIISACT 4 3a4eTHRIC €MUHUII, 144 akan. Jaca.

JucnumninuHa peanusyercs C NPUMEHEHHEM IUCTAHIIMOHHBIX 0O0pa30BaTENbHBIX TEXHOIOTHM
(10T), npenocTaBisieMbIX 3JEKTPOHHOW 0Opa3oBarenbHO-UH(GOpMaoHHOK cpemoit Apl'Y mm. ILT.
Hemunosa — Moodle SApl'Y.

. DopMBbI TEKYLLET0
Buabl yueOHBIX 3aHATHI, P yu
KOHTPOJIA
Tembl (pa3aesnbl) =9 BKJIIOYAS] CAMOCTOAITEJIbHYIO
3) ycrneBaeMocTu
Ne AUCUMILINHBI, 3 padoTy CTyeHTOB, Dopma
n/n UX co/iep:KaHue s U UX TPY/10€MKOCTh P .
o NMPOMeKYTOYHOM
(B akageMHUYeCKHMX 4acax)
arrecTanuu
(no cemecmpam)
KonrakTHas padora
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Otuét no
1 | Maremarudeckuii anmapar | 5 4 8 4 105 2 | nabGopaTopHO¥#t paboTe
Nel
[{upoBbie CUTHAIBI U KX Oraér 1o
2 p 5 1 7 7 105 2 | maGopaTtopHoii paboTe
CHEKTPbI
Ne2
Konnoksruym o remam
NoNe 1-3
KonTponbhas padora
3 [udposslie nienu 5 5 7 7 105 3 o TeMaM NeNe 1-3
OTtuéT mo
nabopaTopHoi pabore
Ne3
N3MeHeHune 4acToThl Otuét no
4 | muckperm3anuu UQPPOBBIX | 5 1 4 4 105 2 | nabopaTopHoii paboTe
CHUTHAJIOB Ne4
CrnyvaitHble CUTHAJIBI U OTtuéT mo
5 MPOLIECCHI JUCKPETHOTO 5 2 4 4 1 3 | mabopaTtopHoii paboTe
BPEMEHHU Ne5
O¢ddeKTrl KBAaHTOBAHUS B Oruér no
6 5 2 4 4 1 3 | nabopaTopHoii paboTe
IU(PPOBBIX CUTHATAX
Neb
CemectpoBast
7 D¢ dexTbr kKBaHTOBaHMS B 5 ) 4 4 1 3 KOHTpOJIbHAsA paboTa
U (POBBIX HETISIX OTtuéT mo nab. pabore
Ne7
Bcero 17 | 34 |34 | 5 18
5 2 10,5 33,5 Ok3aMeH
Bcero ¢ 3x3amMeHoM 17 | 34 |34 | 7 | 05| 51,5




CoaepixaHue TeM JUCUHNIHHBI

Tema Nel
Mamemamuueckuii annapam

1. ITocnenoBaTenbHOCTH.
2. luckpetnbiii psan Oypre.
3. z-npeoOpazoBaHue
- [locimemoBaTeIbHOCTH KOHEYHOMN NINHEI.
- ®uznyecku peanu3yemMbie MOCcaeA0BaTEIbHOCTH.
- Hepeanusyemsble nocienoBaTeIbHOCTH.
- z-TipeoOpa3oBaHKe HEKOTOPHIX MOCIEA0BATEIHHOCTEH.
4. CooTHOIIIEHUE MEXK Y z-TIpeoOpazoBanneM u Dypre-npeodpa3zoBaHUEM MTOCIIEI0BATEILHOCTH.
5 ObpatHoe z-1peodpa3oBaHue.
6. CBoiicTBa z-1npeoOpa3oBaHus.
- JInHENHOCTb.
- 3aepKKa.
- CBepTKa mocneaoBaTeIbHOCTEH.
- [TepeMHO)K€HHE TTOCIEA0BATEILHOCTEM.
- OgHOCTOpOHHEE z-peoOpa3oBaHue. 3aaepKKa PU3NUECKU Pealn3yeMbIX
IlocienoBaTenbHOCTEN.
7. Auckpetnoe npeobdpazoBanue Dypre
- CBsI3b M@Ky TUCKPETHBIM IIpeoOpa3zoBanueM Dypbe
U Z-TIpeoOpa3oBaHUEM.
- JluckpetHoe npeoOpazoBanne Pyphe Mocae10BaTENHPHOCTEH KOHEUHOM JJTUHEI.
- DddeKThl HATOKEHUS.
8. CBoiicTBa AMCKPETHOTO MpeoOpazoBaHusi Pypbe
- JInHENHOCTb.
- CaBwr.
- CBoiicTBa CHMMETPHH.
9. CBepTKa MepuonYeCKUX MOCIeI0BaTeIbHOCTEHN (KPYroBasi CBepTKa).
10. JIuneiinas cBepTKa KOHEYHBIX MOCIEI0BATEIILHOCTEH.
11. Pa3HOCTHBIE ypaBHEHUS.
12. Penienre pa3HOCTHBIX YPaBHEHUH ¢ MPUMEHEHUEM OJHOCTOPOHHETO z - TPeoOpa3oBaHusl.

Tema No2
Hudghposvie cuznanvt u ux cnekmpol

1. TunoBble NEPUOJNYECKAE CUTHAIIBI.
2. TunoBble HENEPUOANYECKNE CUTHAJIBL.
3. CooTHOIIEHNS MEXY CIIEKTPaMU HENPEPBIBHBIX U HU(POBBIX CUTHAIOB

Tema Ne3
Hugpoevie yenu

1 Hudpossie nuHEHHbIE LIETTH C TOCTOSTHHBIMU TTapaMeTPaMH.
2. duznyeckas peaan3yeMocThb. Y CTOWYUBOCTh
3. YactoTHas xapakTepucTuka. ['eoMmeTpuyeckas HHTepIpeTanusl.
4. Crtoco0b1 mocTpoeHus NU(POBBIX IIETICH.
5. CTpyKTypHBIE CXEMBHI IIeTieli Oe3 oII0CoB
6. HepexypcuBHas nens | nopsiaka

- HacToTHBIE CBOMCTBA.

- BpemeHHbIe XapaKTepUCTHKU:

- UIMITYJIbCHAsl XapaKTEePUCTHUKA,



- IEPEXO/IHAsI XapaKTePUCTHUKA,
- peakuus Ha BO3/IEUCTBHE IPSIMOYTOJIBHOTO UMITYJIbCA.
7. PexypcuBHas uens | nopsaka
- YacToTHBIE CBOMCTBA
- BpemeHHbIe XapaKTepUCTUKHU:
- IMITyJIbCHAsl XapaKTEPUCTHKA,
- IEPEXO/IHAsI XapaKTEpUCTHKA,
- peakuus Ha BO3/IEUCTBHE IPSIMOYTOJIBHOTO UMITYJIbCA.
8. HepekypcusHas uens Il nopsinka
- YacToTHBIE CBOMCTBA:
- punbTpe! HIKHUX (PHY ) 1 Bepxaux (PBY) vacror,
- nonocoBoii (I1D) u pexexropusblil (PD) GuabTpsL.
- BpemeHHbIe XapaKTepUCTUKH:
- IMITyJIbCHAsl XapaKTEPUCTHKA,
- IEPEXO/IHAsI XapaKTEPUCTHKA,
- peakuuss PHY u ®BY Ha BO3aeMCTBHE NPAMOYTOJIBHOTO UMITYJIbCA,
- peakuus [1® u PO Ha Bo3aelcTBHE PSMOYTOIBHOTO PaINOUMITYJIBCA.
9. PexypcuBnas nens Il nopsaka
- HacToTHBIE CBOWCTBA:
- (pUABTPBI HIPKHUX U BEPXHUX YaCTOT,
- TI0JIOCOBOM U PEXEKTOPHBIN (PUIBTPBHI.
- BpeMeHHBIE XapaKTepUCTHKU:
- UMILYJIbCHAsl XapaKTEPUCTHUKA,
- IEPEXO/IHAS XapaKTEPUCTHKA,
- peakuss @HY n @BY Ha Bo3aeiCTBHE NPAMOYTOIBHOTO UMITYJIBCA,
- peakuys 1O u PO Ha Bo3aeCTBHE NPSIMOYTOJIBHOIO PaJIHOUMITYJIbCA.

Tema Ne4
H3menenue wacmomol Ouckpemusauyuu yuppoevix cuzHa108

1. detmmanus mupOBBIX CUTHAIOB
- IlepBbIii oTar.
- Bropoii sramn.
- CooTHOIEHUE BXO/I-BBIXOJ] BCEU CUCTEMBI IeLIIMAIIH.
- Peanuzanus cuctemsl AeriumManuu
2. NaTepniomnsius mudpoBbIX CUTHAIOB
- IlepBsIii oTar.
- Bropoii atar.
- CooTHOIIEHUE BXO/I-BBIXOJl BCEU CUCTEMbI MHTEPIOJISALIUH.
- Peanusanus cucreMbl uHTEpHONAIUU (CTPYKTypa 1, cTpyKkTypa 2, cTpyKTypa 3).

Tema No5
Crnyuaiinple cuzHaIbl U NPOUECCHL OUCKPEMHO20 8PEMEHU

1. Buzsl ciayyallHBIX OCIEA0BATEILHOCTEN.
2. XapaKTepUCTUKHN HEMPEPHIBHBIX U JUCKPETHBIX CIYyYaHBIX MOCIEI0BATEIBHOCTEHN
-OyHKIUS pacnpeiesieHus BEpOsSTHOCTEH.
- [InoTHOCTB pacnpeneneHus BEPOSITHOCTEN, pacpeeIeHUE BEPOSITHOCTEN.
- Cpennee 3HaueHue (MaTEMaTUYECKOE OKUJIAHUE).
- lucniepcus.
- Koppensauunonnas pyHkuus.
- KoBapuanmonnas ¢yHkuus.
3. CraunoHapHbI€ Cily4aiiHble T0CIE10BAaTEIbHOCTH
- Onpenenenue.



- CBolicTBa KOBapHAIMOHHOW (DYHKIIH U AUCTICPCUH.
- CBolicTBa KOppeIALUOHHON (QYHKIMH.
- Dproauveckoe CBOMCTBO.
4. DHepreTMYecKkWil CIEKTp CTAallMOHAPHOW Cllyd4allHOM nocienoBarenbHocTH. Teopema BuHepa-
XUWHYMHA.
5. Ilpumepsl cilyyalHbIX ITOCIEA0BATEIBHOCTEN
- ["ayccoBckas cTanmoHapHas ciiy4aiHasi IOCJIe10BaTEIbHOCTb.
- benpIil yM TUCKPETHOrO BPEMEHH.
6. BoznelicTBue cirydalfHbIX MOCJIE10BAaTEIbHOCTEN Ha JTMHEWHbIE IU(POBBIE LIENTU
- O6mue cBenenus. CucreMHasi KOppesiiMOHHas QyHKIHS.
- [Ipumep 5.1.
- CBsa3p MEXIy XapaKTEpUCTUKAaMU CIIyYalHBIX IIOCJIEIOBAaTEIBHOCTEM Ha BXOAE U BBIXOIE
1u(poBoH 1enu
- CBSI3b MEXly MTHOBEHHBIMHU 3HAYCHUSIMH,
- CBSI3b MEXK]y IUIOTHOCTSIMU BEPOSITHOCTEM,
- CBA3b MEX/y KOPPEISALUOHHBIMU (YHKLUAMH,
- CBSI3b MEXKJly DHEPIeTUYECKUMHU CIIEKTPaMH,
- mpumep 5.2.

Tema Ne6
Iphpexmur keanmoganusn 6 yugposwvix cucHanax

. [IpencraBnenue ynces.

. YcedeHue u OKpyTIeHHE.

. KBanToBaHue uncein.

. Ananoro-1udpoBoe npeoOpazoBaHUe CUTHAIIOB.
. Hudpo-ananororoe npeodpa3zoBaHNE CUTHAJIOB.

D AW -

Tema Ne7
Ipghexmubl keanmosanun 6 yuPpPoesvIx yenax

. Peakuus nneansHoil nndpoBoii 11enu Ha IyM KBaHTOBAHUS.

. KBanroBanue apudpmernueckux onepanuii B BUX-1iensix.

. OrpanudeHus, BbI3BaHHBIE NEPETIOTHEHHEM, U OTHOIIIEHHUE CUTHAJ/IIIYM.
. KBanroBanue apudpmernyeckux onepanuii B KUX-nensix.

. Henunelinple kone6anus, BbI3BaHHbIE KBAHTOBAHUEM U TIEPEIIOJIHEHUEM.
. KBanToBanue k03¢ (uIreHTos.

. Texamueckas peanu3anus NU(PPOBHIX HETICH.

~N NN kW —

Tembt npakmuueckux 3anamuil

. Marematuueckuii anmnapar

. LludpoBbie CUTHAIIBI U UX CIIEKTPHI

. Hudposeie nienu

. I3MeHeHne 9acToThl AUCKPETH3AIUU IIU(PPOBBIX CUTHAIOB
. CryyaiifHbIe CUTHAIIBI X TIPOIIECCHI JUCKPETHOTO BPEMEHH

. D¢ dexTrl KBAaHTOBaHUSA B IIU(PPOBBIX CUTHATAX

. D¢ heKTsl KBaHTOBAHUS B IU(PPOBBIX METISIX

~N NN kW=

Ilepeuens nabopamopnvix pabom

—

. OCcHOBBI Pa0OTHI € MMAKETOM KOMIIBLIOTEPHOTO MoienupoBanus Matlab
. AuckpeTnsanus cUrHajioB
. JIUCKpEeTHbIE CUTHAJIBI U UX CIIEKTPBI

W N



4. [ludppoBsie TETIH ¥ UX aHAIN3

5. I3MeHeHune 4acToThl AUCKPETH3aUN

6. D¢ dexTs KBaHTOBaHUS B IU(PPOBBIX HETSIX U CUTHAIAX
7. JUCKpeTHBIE CIIy4alHbIE IPOLIECCHI

5. O6pa3oBaTe/ibHbIe TEeXHOJIOTMH, B TOM YHCJIE TEXHOJOTMH 3JIEKTPOHHOIO O0y4YeHHsT H
AUCTAHUMOHHBIE O00pa3oBaTejbHbIe TEXHOJOTHH, WCHOJb3yeMble TPH  OCYLIEeCTBJEHHH
0o0pa30BaTeIbHOI0 MpoLecca Mo JMCUHUIIINHE

B npouecce o0yueHus npoBOASTCS MpakTHUECKUE U Ja0OpaTOpHbIE 3aHATHA, B XO/€ KOTOPBIX
HCIOJIb3YIOTCS CIIEIYIOIINE TUIIBI 3aHITUIH U 00pa30BaTeIbHbIE TEXHOIOTHH.

BBoaHasi iekuusi — JacT MepBOE LENOCTHOE NPEACTABIECHUE O JUCLUUIUIMHE U OPUEHTHUPYET
CTyJEHTa B CHUCTEME H3Yy4YE€HHs JaHHOM aAucUUIUIMHBL. CTyAEHTbl 3HAKOMATCS C HAa3HAUYE€HHUEM U
3aJjauaMi Kypca, ero poJibl0 U MECTOM B CHCTEME yUeOHbIX JUCLUIUIMH U B CUCTEME MOJTOTOBKU B
uenoM. Jlaercst kpaTkuil 0030p Kypca, MCTOpUS PAa3BUTHS HAyKU M IMPAKTUKU, TOCTHKEHHUS B ITOU
cdepe, IMEHa U3BECTHBIX YUEHBIX, M3JIaraloTcs MepCleKTUBHbIE HaNpaBieHus ucciaenoBanuid. Ha 31oif
JIEKLIUU BBICKA3BIBAIOTCSI METOJUYECKHE U OpraHU3alMOHHbIE OCOOCHHOCTH PadOTHl B paMKax JaHHOM
JUCLUIUIMHBL, @ TAKXKe JaeTCs aHAJIN3 PEKOMEHyeMOH yueOHO-METOIUUECKOM JIUTEepaTypHl.

AxkajeMu4ecKkas JeKIHs ¢ 3JIeMEHTaMH JIeKIUH-0ecebl — [10CIIE0BATEILHOE HU3JI0-KEHHUE
MaTepHaia, OCyIECTBISIEMOe IPEUMYIIIECTBEHHO B BUIEC MOHOJIOTa IIPENoAaBaTelIs. DJIEMEHTHI JICKIUH-
Oecenpl 00eCTIeUNBAIOT KOHTAKT IPETOIaBaTelis ¢ ayJUTOpUEH, YTO MO3BOJSIET MPUBJICKAaTh BHUMAaHHUE
CTYACHTOB K HamOoyiee BaXXHbIM TEMaM JUCLMIUIMHBI, aKTMBHO BOBJIEKATh UX B y4YeOHBIM mpolecc,
KOHTPOJIMPOBATH TEMIT U3JI0KEHUSI y4eOHOro MaTepualia B 3aBUCMOCTH OT YPOBHS €TI0 BOCHIPHUSTHSL.

3amelCcTBOBAHEL:

— HMHTEPAKTUBHAs JICKLIYSL.

IIpakTHYeckoe 3aHATHE — 3aHITHE, TIOCBSILIEHHOE OCBOCHNIO KOHKPETHBIX YMEHHUI 1 HaBBIKOB
U 3aKPEIUICHUIO 3HAHWM, NIOJyYEHHBIX Ha JIEKLIUAX.

3a1eiiCTBOBaHBI:

— pelIeHHe 3a1ad4;

— KOJUIEKTMBHAs MBICIIMTEIIbHAS NEATEIbHOCTD, B T.4. MO3TOBOU LITYPM;

— aHaJU3 KOHKPETHBIX CUTYyalUH.

JlaGopaTtopHasi paGora — opraHuzanus y4eOHONH pabOThl C pealbHBIMH MaTepUATbHBIMU H
MH(POPMALMOHHBIMH OOBEKTAMHU, SKCIEPUMEHTaJIbHAs pPaboTa C aHAJOTOBBIMM MOJENSAMHU PEabHBIX
00OBEKTOB.

3ameiCTBOBAHEL:

— JIOIYCK K BBIIIOJIHEHUIO DKCIIEPUMEHTAIbHBIX UCCIIE0BAHUN,

— KOJIJIGKTHBHAs paboTa B X0J1€ BHIIIOJHEHHUS 1a00paTOpHON paboThI,

— KOMaHJHas 3alluTa OTYETA.

KoncyabTanum — Bua y4eOHBIX 3aHSATHHA, SBISIIOIIMNCS OZHOH ©3 (QOpPM  KOHTPOJIS
CaMOCTOSITENIbHOW PaboThl CcTyleHTOB. Ha KOHCyJbTalusAX MO MpOChOE CTYJIEHTOB PAacCMaTpPUBAIOTCS
HauOosee CI0KHbIE MOMEHTHI NMPU OCBOCHHMM MaTepHaja AUCLMILIMHBI, MpernojaBaTellb OTBEYAET Ha
BOIPOCHI CTYJICHTOB, KOTOPbIE BO3HUKAIOT Y HUX B MIPOIIECCE CAMOCTOSATENLHON pabOTHI.

ACHHXPOHHAsI KOHCYJIbTAIMA (B paMKax OHJIaliH Kypca) — 3aHATHE 110 OKOHYaHHUIO MOJYJIS, Ha
KOTOPOM IIPOBOJAUTCS KOHCYJbTallMsl 10 H3yYEHHOMY MaTepuany, (GopMaM 3aJaHuil TEeKyILero
KOHTPOJIsI, OTBETHI Ha BOIIPOCHI CTYAECHTOB 110 JUCIIUIINHE.

B mnpouecce o0ydeHHs HCHOIB3YIOTCA CIEAYIOIINME TEXHOJOTHHM 3JIEKTPOHHOTO OOydeHHs M
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH:
YueOnsbiii kypc «lludpoBbie memu u cur"Hajab» B LMS DJIeKTpPOHHBI yYHHBEpCHTET
Moodle ApI'Y, B KOTOpOM B IpoLecce MPOXOKACHUSA TEM TUCILUIIINHBIL:
- TpeACTaBIIEHBI 3aJaHUs Ul CAMOCTOSATENIbHON paboThl 00yUarOIIKUXCsl [0 TeMaM JUCLUIUIMHBL,
- TpejAcTaBiIeHBI (hailIbl KOHKPETHBIX TEM;
- TECTBI A1 MPOXOXKACHUS IPOMEKYTOUHOM aTTECTALIMM 10 TUCLUIUIMHE;



- TIPE/CTAaBIJICH CIHCOK Y4eOHOM JIUTEPaTyphl, PEKOMEHIyEeMOH JIIsi OCBOSHUS TUCIIMILIHHEI,
- mpexacraBieHa nHpopmanusa o GpopMe U BpeMEeHU NMPOBEICHNUS KOHCYJIbTAlU M0 AUCHUIUIMHE B
pEKHUME OHJIANH;
- mocpelIcTBOM (opyMa OCYIIECTBISAETCS CUHXPOHHOE U (WJIM) aCHMHXPOHHOE B3aUMOJIEHCTBHE
MeX/1y 00y4arolMMUCS U NMPENoIaBaTeIeM B paMKax U3yUeHUs TUCLHUIUIMHBI.
- IPEICTaBJICHbI 3aIIMCH BUEO JIEKIIMH IO OTAEIbHBIM TEMaM JIUCLUIUIMHEI;
- OCYUIECTBJIIETCS MPOBEACHHUE OTICJIBbHBIX MEPONPHUSITHNA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
CTYZCHTOB (OTBETHI Ha BOIPOCHI, TECTUPOBAHNE);
- TmocpeAcTBOM (hopyMa OCYIIECTBISIETCS CUHXPOHHOE U (WJIM) AaCMHXPOHHOE B3aMMOJEHCTBHE
MeXy 00yUaroIIMMUCS U MIPEToiaBaTeNIeM B paMKaxX U3yueHHs JUCIUIUIMHBL
6. [lepeyenb JIMIEH3HOHHOT0 W (MaHM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOTrPAMMHOIO
olecreyeHus, NCMOJIb3yeMOI0 IIPH OCYIIECTBJICHNH 00pPa30BaTeJLHOI0 Mpolecca 1Mo ANCUHUILINHE
B nporiecce ocyiecTBieHUs: 00pa30BaTEIbLHOTO MPOLECca MO AUCHMUILIMHE UCTIONb3YOTCS:
uis  (pOpMUpPOBAHMS MaTEpUAIOB JJs TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOBEACHUS
MIPOMEKYTOYHOM aTTECTAINH, 11 JOPMHUPOBAHUS METOINIECKUX MATEPUAIIOB TI0 JIUCIUTLTHHE:
- mporpammsl Microsoft Office;
- m3narenbckas cuctema LaTex;
- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHbIX NPodecCHOHAIBHBIX 023 JAaHHBIX U UH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
HCIO0JIb3YeMbIX MPH 0CYNIECTBJIEHUH 00Pa30BaTeILHOTO MpoIecca Mo TUCHUILINHE (IPH HEO0X0TMMOCTH)
B mporiecce ocymiecTBieHHS 00pa30BaTENLHOTO MPOIEcca MO TUCIUILTHHE UCIIONB3YIOTCS:
ABTOMaTU3HPOBAaHHAS OMOIMOTCYHO-HH(POPMAITHOHHAS cUcTeMa «BYKU-NEXT»
http://www .lib.uniyar.ac.ru/opac/bk_cat find.php

8. [lepeyeHb OCHOBHOW W [IONMOJHHMTEJIbHOH y4eOHOH JHTEpaTypbl, pecypcoB MH(OPMALHMOHHO-
TeJIEKOMMYHHUKANUOHHON ceTH «MHTepHeT» (NP HEO0XOAUMOCTH), PEKOMEHAyeMbIX sl
OCBOCHUS TUCHHIIMHBI
a) OCHOBHasI IMTEpPaTypa
1. Bproxanos 0. A. [udpossie nienu u curHaibl: y4ued. mocodue st By3oB. / HO. A. bproxaHoB;
Pen.-uznar. coser fpocn. roc. yu-ta um. II. I'. JlemunoBa - 3-e u3a., mepepad. u gom. - M.:
I'opstuas nmunus - Tenekom, 2018. - 160 c.
2. bproxanos lO. A. JlaGopatopHblii mpakTukyM mo kKypcy LludpoBble nenu u curHaibl: yuel.
nocobue s By30B. / FO. A. Bproxanos; Spoci. roc. yH-T M. I1. I'. Jlemunosa, Hay4.-mero.
COBET YH-Ta - 2-e u3l., nepepab. u jom. - Spocnasne: SApl'Y, 2007. - 139 c. DnekTpoHHBII
BapuaHT: http://www.lib.uniyar.ac.ru/edocs/iuni/20060789.pdf

0) 10MOJIHUTEIbLHAS JINTepaTypa

1. OcnoBsl H(ppoBoii 00paboTKK curHaioB : yued. mocodue aust By30B. / FO. A. Bproxanos, A. JI.
[Ipuopos, B. W. [Ixxuran, B. B. Xpsawes; ‘Apoci. roc. yu-T um. II. I'. Jlemunosa, Hayu.-meron.
coBeT yH-Ta - SpocmaBne: Spl'Y, 2013. - 343 c. DneKkTpoHHBIM BapHaHT:
http://www.lib.uniyar.ac.ru/edocs/iuni/20130703.pdf
http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec id=1392704&cat_cd=Y ARSU

2. Xpsames B. B. OcHoBbl Teopun neneit: coopauk 3agau. / B. B. Xpsmes, A. JI. IIpuopos, B. A.
Bonoxos; fpocn. roc. yu-t um. II. I'. lemunosa, Hayu.-meton. coser yH-Ta - Spocnasis: b.u.,
2008. - 119 c. DnexTponHsbIi BapuanT: http://www.lib.uniyar.ac.ru/edocs/iuni/20080730.pdf
http://www lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=362374&cat cd=YARSU

3. llerunun 0. U. Anamu3 u oOpaborka curHaioB B cpere MATLAB: yue6. mocobue. -
Hosocubupck: HI'TVY, 2011




B) pecypchl ceTn «AHTepHeT»:

1. DnexrponHas Oubnuoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2.Nudopmanmonnass cucrema "EmmHoe OkHO gocTyma K oOpa3oBaTeNbHBIM  pecypcam”
(http://www.edu.ru (pazgen VYueOHO-MeToaWYecKkas OWONMOTEKAa) WIM 1O TMPSIMOH  CCBUIKE
http://window.edu.ru/library).

9. MarepuajibHO-TeXHMYecKass 0a3a, HeoOXoguMasi /Ui OCyHIeCTBJIEHHSI 00pa30oBaTeJbHOIO
npouecca no JUCHHIVINHE

MarepuanpHo-TeXHHUECKass 0a3a, HeoOXoxumasi Ui OCYLIECTBIEHHMS 00pa3oBaTeIbHOIO
npolecca o AMCUUIIMHE BKIIOYAET B CBOM COCTaB CHELIMAJIbHbIE TOMEILIEHUS:

— yueOHble ayJUTOPUU JJIs IPOBEACHUS 3aHATHUH JEKIIMOHHOIO THIIA;

— y4eOHBIC ayAUTOPHUU IS IPOBEACHUS TPAKTUIECKUX 3aHITHI (CEMHHAPOB);

— yueOHble ayTUTOPUU TS IPOBECHUS J1a00paTOPHBIX padoT;

— yueOHble ayJUTOPUU JJIsl IPOBEJICHUS TPYNIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTALINH,

— y4eOHble ayJUTOPUH JUISI TPOBEACHUS TEKYLIETO0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalluu;

— TIOMEIIEHUS JIUIsl CAMOCTOSITENbHOM paboThI;

— TIOMEIICHUS JIi XpaHEHHS M TNPO(UIAKTHYECKOTO OOCTYKHBAHUS TEXHUYECKHX CPEICTB

00yueHwusI.

[Tomemmenuss g caMOCTOSITENBbHOM pabOThl  OOyYalOMIMXCSl OCHAIIEHBl KOMIIBIOTEPHOM
TEXHUKOM € BO3MOXKHOCTBbIO MOAKIIOYEHHs] K cetu «VHTepHer» M oOecredeHHeM JocTyna K
3JIEKTPOHHON HH(pOpMalMOHHO-00pa3oBaTenbHOl cpeae SApl'Y, a Takxke marepuanaMm OHJIAHH Kypca
«u¢poBbie 1menu M CUTHAIBI», Pa3MEMIEHHOTO Ha AJIEKTPOHHOW 00pa30BaTebHO-WH(POPMALMOHHON
cpeae SApl'Y um. ILT". lemunosa — Moodle SpI'Y.

Yucno nocagoyHbIX MECT B JIEKLIMOHHOW ayJUTOpUU OoJibIIe JINOO paBHO CIMCOYHOMY COCTaBY
MOTOKA, @ B ayAUTOPUM JI1 NPAKTUUECKUX 3aHATUN (CEMHUHApOB) — CHMCOYHOMY COCTaBy IpYyIIIbI
obyuaromuxcs. (ns mpoBeneHus nabopaTOpHbIX padoT rpymnmna oOydarouxcs IeNUTCS Ha JBe
MOATPYIIIBI).

ABTOpBI:
3aB. kadeapoit ”THHPOKOMMYHUKAIINH U
pannou3mKH, A.T.H. IO.A. bproxanos

00J12ICHOCIb, YUeHas cimenetb H.0. ©amunus

JlonieHT kadeapbl ”HPOKOMMYHHUKAIUH 1
panuopu3NKy, K.T.H. M.A. 1y6oB

()U,'IJK,'H()L‘Vﬂb, YueHasd cmeneHb H.0. Pamunus



ITpniaoxkenne Nel k paGoueil nporpaMMe AUCHHUIINHBI
« Ilndposrie nenu U CHrHAJIBD)

DoH/ OLICHOYHBIX CPEACTB
JJIS IPOBEICHUS TeKYIero KOHTPOJIs yCIeBaeMOCTH
U MPOMEKYTOYHOM ATTECTAIUM CTY/ACHTOB
o AMCHUILJINHE

1. TunoBbie KOHTPOJIbHBIC 3aJaHUA U HHbIC MaTepHaJIbI,
HCIIOJBb3YEMBIE B IPOLECCE TEKYIIECI0 KOHTPOJIA YCIIEBAEMOCTH

KonTposbHas padora nmo temam NeNe 1-3
(ykazamv newamuwvimu OYKeamu HoMep 8apuanma, amuiuio, ums, cpynny)

Bapmuanrt 1
. HpOBCpI/ITB CBOIiCTBa TOMOI'CHHOCTH, aAAUTUBHOCTH U OJHOPOAHOCTHU IJIA CUCTCMbI
y(n)=log(x(n)).

. Halitu Z—Hp606pa3OBaHI/IC IIOCJIICA0OBATCIBbHOCTHU

x(n)=2n4"1(n)+ 7[%) 1(n).
. Haiitu oO6patHoe z-nipeoOpazoBanue

x(2) 1
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. s mocnenoBatensHOCTH {2, 0, —1, 1} BBIMONMHUTH TUCKpeTHOE peoOpasoBanue Dypre (AIID).

. Hudposas 1enb onucbiBaeTCs pa3HOCTHBIM YPAaBHEHHEM
y(n)+4y(n—-2)-2y(n—-5)=2x(n)—3x(n—2)+5x(n—4).

Haiitu nmepenatounyio (yHKIHMIO M YaCTOTHYHO XapaKTEPHCTUKY IICTH, MPUBECTH CXEMBbI MPSIMOMN
dhopwmsr [ 1 npsimoii popmer 11 kaHOHUYECKOH.

. Curnan na Bxoje uudposoit JIUC-uenn {2, 4, 2}, a ee ummynbcHas xapaktepuctuka {2, 1}. Haiitu u
n300pa3uTh rpauueCcKu CUTHAI Ha BBIXOJIC LICTIH.

. [lepeBecTy B ABOMYHYIO U MIECTHAALATEPUUHYIO CUCTEMBI IECATUYHOE yucio 321.

Bapuant 2
. lludpoBast ienb ONMCHIBACTCS PA3HOCTHBIM ypaBHEHHEM
y(n)=2y(n—-2)—Ty(n—6)+4x(n)—3x(n—-3)—5x(n-75).

Haiitu mepenatounyio (QyHKIHIO M YaCTOTHYIO XapaKTEPHCTUKY IIETIH, NMPUBECTH CXEMBI MPSIMOM
¢dopwmsl I 1 ipsimoii popmsl 11 kaHOHHYECKOTA.

. Curnan Ha Bxoze mudposoit JIMC-nenn {2, 2}, a ee uMnyiabCcHas XapakTepuctuka {5, 3, 1}. Haiitu
CUTHAJI Ha BBIXO/IC IICTIH.



3. IlepeBecTH B IECATUUHYIO U LIECTHAALATEPUUHYIO cUCTEeMBI ABonuHOoe uncyio 11100001011.
4. IIpoBepuTh CBOMCTBA OAHOPOAHOCTH, aJTUTUBHOCTH M TOMOTE€HHOCTH JIJISl CUCTEMBbI
y(n)=6x(n+2)+4x(n+1)+2x(n)+1.

5. Haiitu z-ipeo6pa3oBaHue Cienyromiei mociea0BaTeaIbHOCTH

x(n) =-5n2"1(n) + 7(%]’1 1(n).

6. Haiitu oOpatHoe z-nipeobpazoBaHue

1

Xz)=———.
(Z) 3-2z"14+27

7. Qs mocnenoBatenbHOCTH {2, 11, 0, 1+1} BBIMOJHUTE 00paTHOE MUCKpeTHOE peodpa3zoBanue Dypne
(OAI1D).

Cnucox BOIIPOCOB 1JId KOJJIOKBHYMA

1. CiocoObI 00pa3oBaHus OCIEA0BATEIHLHOCTEH.
2. PaznoxeHue nociie10BaTeIbHOCTEN B TUCKPETHBIN psall Dypre.
3. Z-npeoOpa3oBaHue: OECKOHEUHbIC U KOHEUHBIE TOCIIE0BATEILHOCTH, (PU3MUECKH peau3yeMble U

Hepeau3yeMble OCIe0BaTeIbHOCTH, TUIIOBBIE MTOCceaoBaTeabHOCTH (3(1), 1(n), e/ " ).

4. CooTHolIeHHEe MeX Ty Z-TipeoOpa3zoBanreM U Dypbe mpeodpa3zoBaHUEM MOCIICIOBATEILHOCTH.
Boccranosnenue ¢pyHkImMu X(z) IO pacrojOkKEHUIO HYJIEH U TOJIIOCOB.

5. OOparnoe Z-ipeoOpazoBanue. YeThipe criocoda ero BhITOJTHEHHUS.

6. CaoiicTBa Z-nipeoOpa3oBaHusl: THHEHHOCTD, 3aJIePXKKa, CBEPTKA IMOCIEI0BATEILHOCTEH,
MEPEMHOKEHHE MOCIIE0BATEILHOCTEH.

7. OnnoctopoHHee Z-npeoOpa3oBaHue. 3aepkKa GU3NIECKU peaTn3yeMbIX MOCIeI0BATEILHOCTEH.
8. Jluckpetrnoe npeodpazoBanne Dypne (JI1D): obpaTtHOEe npeodpazoBanue, BEIBOA GOpPMYITHI
npsMOro npeodpazoBanus, cBsi3b Mexay AP u Z-npeobpazoBanuem, 1P nocnepoBaTenbHOCTEH
KOHEYHOU JTUHBI, 3P PEKTH HATOKEHHUS.

9. CgoiicTBa quckpeTHOro npeodpasoBanus Oypwe: INHEHHOCTD, CIIBUT, CBOWCTBA CHMMETPUH.

10. CBE€pTKa NEePUOINYECKHUX TTOCIICIOBATEILHOCTEH (KpyTroBasi CBEpTKaA).

11. JInneiinas cBEpTKa KOHEUHBIX I10CIIEI0BATEIILHOCTEMH.

12. Pa3HOCTHBIE ypaBHEHHS U CIIOCOOBI MX PEIICHHUS: [TOICTAHOBKA, PELICHHE B SBHOM BHUJIE.

13. Pentenue pa3HOCTHBIX YPaBHEHUH ¢ IPUMEHEHHUEM OJHOCTOPOHHETO Z-IpeoOpa3oBaHMUsL.

14. [ludposeie curraiel (onpeaesieHne). TUNOBBIC MEPUOANIESCKUE CUTHAIIBI M KX CIIEKTPHI:
M0CTIeI0BATEIbHOCTD MTOKA3aTEIbHBIX UMITYJIbCOB, KOCHHYCOUJAIbEHOE KOJIeOaHue, MOCIe10BaTeIbHOCTD
MPSIMOYTOJIbHBIX UMITYJIBCOB, MIOCJIEI0BATEILHOCTD MPSMOYTOJIbHBIX PaJHOUMITYJIbCOB. THUIIOBBIE
HEIMEePUOJANYECKUE CUTHAJIBI M UX CIIEKTPBI: TTOKA3aTeIbHBIA UMITYJIbC, IPSMOYTOIbHBIM UMITYJIbC,
MIPSIMOYTOJIBHBIA PAIMOUMITYJIBC, ITU(POBON €IUHUYHBIN UMITYJIbC O(7), SAMHUYHBINA CKadoK 1(n),.

15. CooTHolIEHUE MEXTY CIIEKTPAaMU HETIPEPHIBHBIX U IIU(PPOBBIX CUTHAJIOB.

16. Hudposeie nenu (ompenenenue). JIuHeiHble MUQPPOBBIE IENHM C IMOCTOSHHBIMH IapaMeTpaMu:
oTpesieNieHUe, CBSI3b MKy BXOJHOM U BBIXOJHOM MOCIIE0BATEILHOCTMHU.

17. ®usnyeckas peaan3yeMoCTh U yCTOHUYNBOCTD HU(PPOBBIX LIENEH.

18. YacToTHas xapakrepucTuka nudpoBsix nenei H(e o0, Hynb-nonrocHele nuarpamMmel.

19. Crioco6s1 mocTpoenus nudpoBbIX Henei: npsmeie Gopmbl 1 1 2, kKackaaHas (TocienoBaTeabHas) U
napasienbHasi OpMBl.

20. ITocTpoenue nudpoBbIX 1ETeH 0e3 MOIICoB: MpsiMast popMa, IociieIoBaTeIbHas CTPYKTYpa.



21. HepexypcuBHas uenb 1 mopsaka: mnepenatoynas ¢yHkuus H(z), ycioBHe yCTOHYMBOCTH,
YacTOTHbIE CBOMCTBA ((MIBTP HWKHHX U (QUIBTP BEPXHHUX YacTOT), BPEMEHHbIE XapaKTEPUCTUKU
(ummynbcHast A(n) W mepexofHas g(n) XapaKTEPUCTHKHU, peaklus Ha BO3JCHCTBUE MPSIMOYIOJbHOIO
UMITyJIbCA).

22. PexypcuBHas uenb 1 nopsjka: nepenatoyHas GpyHkuus H(z), ycioBue yCTONYMBOCTH, YaCTOTHBIE
cBoiicTBa ((pUIbTp HIKHUX U (PUIBTP BEPXHHUX YACTOT), BPEMEHHbBIEC XapaKTEPUCTUKU (UMITyJIbCHAs /(1)
U iepexoiHas g(n) XapaKTepUCTHKH, PEaKIHs Ha BO3JICHCTBHE MPSIMOYTOJIEHOTO UMITYJIbCA).

23. HepexkypcuBHass nenb 2 mnopsaaka. llepenatounas ¢ynkuus H(z). YcinoBue yCTOHMUMBOCTH.
YacToTHBIE CBOWMCTBA: BapuaHThl peayn3anuud  QUIBTPOB, YCIOBUE JIMHEHMHOCTH  (ha30BOM
XapakTepucTuku (4 Buaa (GuUIbTPOB ¢ JMHEHHOW (a30BOM XapaKTEPUCTHKON), (MIBTPHI HUKHUX U
BEPXHHUX YaCTOT, TOJIOCOBOM M PEXKEKTOPHBIH (MIBTPHL. BpeMeHHBbIE XapaKTEPUCTHKH: WMITYJIbCHAS
h(n) n nepexoaHas g(n) XapaKTepUCTHKH, PEAKIIMM HA BO3JEHCTBHE MPSIMOYTOJIbHOIO BUACOMMITYJIbCA U
IPSIMOYTOJIBHOTO PAIMOUMITYJIbCA.

24. PexypcuBHas 1ens 2 nopsaka. [lepenarounas ¢ynkuus H(z). YciaoBue ycToMunMBocTH. YacTOTHBIE
CBOWCTBA: BapHaHTBl peanu3alii (QUIbTPOB, (QUIBTPHl HIKHUX W BEPXHUX YACTOT, TOJOCOBOH M
pPEXKEKTOpHBIA (QUIbTpbl. BpemeHHbIe XapakTepUCTUKU: HMIyJIbcHass h(n) u mnepexogHas g(n)
XapaKTePUCTHKH, PEAKIMA Ha BO3ACHCTBHE MNPSMOYTOJIBHOTO BHICOMMIYJIbCA W MPSIMOYTOJIHHOTO
pazuouMITyJIbCa.

KonTpoasnasi padora
1 BapuanT

1. Yucno paspsmoB mudpoBo nenu yBeauumwid Ha 5. Kak M3MEHHUTCS OTHOILICHHE CUTHA/IIYM Ha ee
BbIXOIE?

2. ins mocnenoBarenbHocT {5, 1+, 0, 1—i} BeImomHUTE 00paTHOE MUCKpeTHOE peobpasoBanue Dypre
(OAI1D).

3. Knaccudunupyiite cneayroiiee pa3HOCTHOE ypaBHEHUE
i
2y} + 3(n = 1) 4 5y(n—2) = 1"1()

4. Haiitu z-nnpeoOpa3oBaHKe MOCIEI0BATEILHOCTH

1 n
x(n)=3n2"1(n) - S[EJ 1(n).
5. Haiitu o6patnoe z-ipeobpazoBanue

x(2) 1
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6. [ludpoBast 11e1b OMUCHIBAETCS PA3HOCTHBIM YPaBHEHUEM
y(n)=3y(n-3)+4y(n—5)+x(n)—4x(n—-2)+3x(n—4).

Haiinure mepenatounyio (pyHKOHIO W YaCTOTHYIO XapaKTEpUCTUKY LENH, MPUBEAUTE CIETYIOIINE
CXEMBI:

a) mpsmast popma I (6e3 yuera > pekToB KBaHTOBAHUS),

0) npsimast popma Il kanoHndeckas (¢ yaeToM 3pPeKTOB KBAHTOBAHHUA).

7. [lpuBecT OCHOBHBIE XapaKTEPUCTUKHU /I KBAHTOBAHUS THUIIA YCEUEHUE B MPSMOM U 0OpaTHOM
KOJaxX.



8.

9.

Hano: curHan Ha Bxone mmdposor JIMC-uemm {4, 4, 4} u ee HUMITyJIbCHAas XapaKTEPUCTHKA
{2, 1}. HaiiTi curHan Ha BBIXOJE LICTIH.

[lepeBecTu B 1eCATUUHYIO U HIECTHAALATEPUUYHYIO cucTeMbl ABonuHoe ynciio 100101001001.

10. IlpuBenute cxemy ansi mpeoOpazoBaHus yacToThl Auckperuzamuu ot 44100 I'm (CD-gucku) mo

9.

48000 I't (muppoBoit MarHUTO(HOH).

2 BapuaHT

. Hucno paspsaoB mudpoBoi nenu yMeHbInmwim Ha 3. Kak u3MEHUTCS OTHOIICHHWE CHTHAJI/IIYM Ha ee

BbIXOIE?

. g mocnenoBarensHocTH {2, 0, —1, 1} BBINONHUTE AUCKpeTHOE npeoOpazoBanue Dypoe (AI1D).

. SIBnseTCs M pa3HOCTHOE ypaBHEHUE

2y(n) + y(n = 1) + 23(n— 2) = 1 (m)

JIMHEHHBIM?
OnnopoaHbIM?

. Haiitu z-nipeobpazoBanue nociea0BaTeIbHOCTH

x(n) =-5n3"1(n) + 2(%)}7 1(n).

. Haiitu oO6patHoe z-nipeoOpazoBanue

x(z) 1

T 1-2z 4327

. lludponast nenb onuchIBaeTCs Pa3HOCTHBIM YPaBHEHHEM

y(n)=-"2y(n-1)+3y(n—-5)+2x(n)+5x(n—-3)—4x(n—4).

Haiinute nepenatouHyto (QyHKIUIO W YaCTOTHYIO XapaKTEPUCTUKY LEMH, MPHUBEIUTE CIIEIYIOIINe
CXEMBI:

a) npsmas ¢popma I (6e3 yuera >3ppekToB KBaHTOBAHUS);

0) mpsimast popma Il kaHoHMUecKas (C yueToMm 3PPEKTOB KBAHTOBAHHUS).

. HpI/IBeCTI/I OCHOBHBIC XapaKTCPUCTHUKHU [JIA KBAHTOBAHHWA THIIA YCCUCHUC B NOIMMOJIHUTCIIBHOM KO/IC.

. ano: curnan Ha Bxone mudponoit JIMC-uenu {2, 2}, a ee uMnyiabCHas xapakrepuctuka {4, 2, 1}.

Haiiti curgan Ha BBIXOJIE€ IICH.

[TepeBectu B 1ECATUYHYIO U IIECTHAAUATEPUYHYIO CUCTEMbI JBoU4YHOE ynciao 110101001011.

10. [IpuBenute cxemy s mpeoOpa3oBaHusi 4YacTOThl auckperm3anuu oT 48000 I'm (umdposoit

MarautopoH) 10 44100 'y (CD-nuckn).

OtuéTel N0 1a00paTOpHBIM padoTam



[Ipu BEIMOTHEHUH JTaOOpaTOPHOU PabOTHI OOpMIIIETCS OTUET C IENbI0, 3aa4aMi, METOIaMH,
CTaTHUCTUYECKON 00pabOTKOM pe3yabTaToB, BbiBoAaMu. [Ipon3BoauTcs 3amuTa J1abopaTOpHBIX padoT B
dopme cobecenoBaHMs IO Pe3yIbTaTaM U OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI 110 TeMe paboTHI.

3agaHus 1/ CAMOCTOSATEJILHOM PadoThI

KpuTepnu OICHUBAHUA JOMAIITHHUX 3a)1almﬁ, OTBETOB Ha BOIIPOCHI, peme}mﬁ 3agav

ITokazaTenu Kpurepun
Otser BepHblil, ¢ npaBWIbHBIMU €IMHUIIAMU U3MEPEHUs (U1 pPa3MEPHBIX BEIUYMH).
DopmyJsl KoppekTHble, IpUMEHNMBIE B YCIOBUIX JaHHOM 3a7jau, B CTAaHIaPTHBIX
0003HaYCHUSIX WM 0003HAYEHUS PACKPBITHI.
Pewenue VMeroTcst npuBOASIIKE K OTBETY BBIKJIAJKH.
I'padpuku ITocTpoeHHas 3aBUCUMOCTb UMEET BEPHBINA BUI, 110 OCAM yKa3aHbl apryMEHT U

M q)YHKHI/II/I CO CBOMMH €IHMHHIIaMH, €CTh IIKAJIbl HA OCAX, HAHCCCHBI
KOHTPOJIbHBIC MCTKH, COOTBCTCTBYIOIINC 3aJTaHUIO.

Cxembl [IpencraBieH npaBuiIbHBINA HAOOP IEMEHTOB WK OJIOKOB B CTAHJAPTHBIX
0003HaYEHMSX, TPABUIILHO COEAMHEHHBIX JPYT C IPYroM, yKa3aHbl UX
HOMMHAJIBI (€CJIM 3TO BO3MOKHO 10 UMEIOLIMMCS IaHHbIM), YKa3aHbl MeCTa
COCIMHEHMS WIH LIUHBIL.

OOmbsicHenus (oTBeThl | JlaHbI pa3BEPHYTHIE, KOPPEKTHBIE OTBETHI HA BCE BOMPOCHI, C OTCHUIKAMH K
Ha CMBICJIOBbIE HaMEHOBAHMUAM U (OPMYJIHPOBKAM 3aKOHOB, YKa3aHUEM METOJI0B,
BOIIPOCHI) apryMeHTauus JOTHYHasl.

[IIxana oueHUBaHUS:
0 6ayIoB — NOJIHOE OTCYTCTBHE KPUTEPHs, paboTa HE CaHa B CPOK;
1-4 Gayna — yaCTUYHOE BBITIOJTHEHUE KPUTEPHS;
5 -7 6an10B — (B OCHOBHOM) BBITIOJTHEHUE KPUTEPHS,
8-10 6an1oB -MOJIHOE BHIIOIHEHUE KPUTEPUSI
CymmupyroTcst 6aiisl 3a Kax10€e 3aJaHue.
Onenka npocTaBiisieTcs 10 KOJU4eCTBY HaOpaHHBIX OaslIoB:
meHee 50% OT MakCHUMaabHO BO3MOXKHOT'O KOJIMYECTBA OAJUIOB - HEYJOBJIETBOPUTEIIBHO,
oT 5110 69% OT MakCUMaJIbHO BO3MOKHOT'O KOJIMYECTBA OAJIJIOB - YJIOBIETBOPUTEIIBHO,
70-85% 0T MakCUMaJIbHO BO3MOKHOI'O KOJIMYECTBA 0alIOB - XOPOIIO,
86-100% 0T MakCUMaJIbHO BO3MOYKHOT'O KOJIMYECTBA OAJIJIOB — OTJIIMYHO.
BHUMAHMUE!!! [Ipu peiiTHHTOBOIi cUCTeMe OlleHKH 3HAHWI BCe BUAbI 3aJaHUI 1OIKHBI ObIThH
BBINOJIHEHBI CTYA€HTOM B TeUeHHe ceMecTPa 10 YCTAHOBJIEHHBIM INpenojaBaTejieM CPOKaM Ha
Kaxk/10e 3a/1aHue.

Bonpocs! k 3amuTe J1a00paTOpHBIX PadOT NMPHBeIEHbBl B METOAMYECKUX YKAa3aHUAX K KaKI0i paboTe.

KpuTtepun oneHnBaHus 0TBETOB Ha BONPOCHI NPH 3alIUTE JA00OPATOPHOH padoThl

Iloka3zaTenu «3auTeHo» «He 3auTeno»
DopMyibl KoppekrtHble, npuMEHNMBIE B YCIOBUSIX B 6a30BbIX BBIpaKEHUSX JOMYIICHBI
JTAaHHOW 3aJ]a4i, B CTAHIapPTHBIX OLIMOKH
0003HAYEHHSIX WJIM 0003HAYCHUS
PACKpPBITHIL.
I'padpuku ITocTpoeHHast 3aBUCUMOCTb UMEET BEpHBIN | Buj 3aBucuMOCTEl HEBEPHBIN

BHJI, TIO OCSIM YKa3aHbI apTYMEHT U UMsI
(GYHKIIUU CO CBOMMHU €UHHUIIAMH, €CTh
IIKAJIbl HA OCSIX, HAHECEHBI KOHTPOJIbHBIE
METKHU, COOTBETCTBYIOILIHUE 3aJaHHUIO.




IToka3aTenn «3auTeHo» «He 3auTeHo»

Cxembl [IpencraBnen npaBuIbHBINA HAOOP HeBepHblii HaOOp 3JI€MEHTOB WM
3JIEMEHTOB WK OJIOKOB B CTaHAAPTHBIX HEBEPHOE UX COCIMHEHUE, B TOM YHCIIE
0003HaYEHHSX, TPABUIBLHO COCAMHEHHBIX | HEBEPHAs MOJISIPHOCTD BKIIOYCHHUS
IpyT € APYTOM, YKa3aHbl X HOMUHAJIBI
(ecyii 3TO BO3MOXKHO 10 UMEIOIIUMCSI
JAHHBIM), YKa3aHbl MECTa COCIUHEHHUS
WIM LIMHBL. YKa3aHO Ha3HAuYEHUE
JJIEMEHTOB CXEMBI.

OOmwsicnenust | Jlanbl pa3BEPHYTHIE, KOPPEKTHBIE OTBEThl | OOBsICHEHHE OTCYTCTBYET

(oTBETHI HA Ha BCE BOIIPOCHI, C OTCBUIKAMH K
CMBICJIOBBIE HaNMEHOBAHUSAM U (POPMYIHPOBKAM
BOIIPOCHI) 3aKOHOB, YKa3aHUEM METO/OB,

APryMCcHTALUs JIOrnIHasd.

2. Crincok BONPOCOB M (MJIM) 3aaHUM 1151 IPOBeE/ICHUsI POMEKYTOYHOM aTTecTAlNU

1.2 Cniucoxk BONPOCOB U (MJIM) 321aHUI 1JI IPOBeEJAeHNUsI IPOMEKYTOUYHON aTTecTAlun
[To uroram n3ydeHust TUCIUILIMHBI B KOHLIE CEMECTpa MPOBOJIUTCS IK3aMEH.

Cnucox BOIIPOCOB 1JIA JK3aM€Ha

1. CrnocoOb1 00pa3oBaHus MOCIEI0BATEILHOCTEH.
2. Paznoxenue nocienoBaTeabHOCTEN B AUCKPETHBIN psij Dyphbe.
3. Z-npeoOpa3oBaHue: OECKOHEUHbIE U KOHEUHbIE MOCIEeI0BATEIbHOCTH, (PU3MUECKH peallu3yeMble U

HepeaTn3yeMble [I0CISA0BATEIHOCTH, THIIOBBIE IIOCIeRoBaTensHocTH (8(n), 1(n), ¢’ ", a").

4. CooTtHoleHue Mexy Z-npeodpasoBanuem u @ypbe npeoOpa3oBaHUEM MTOCIEI0BATEILHOCTH.
Boccranosnenue ¢pynkmum X(z) Mo pacrnoaoKeHUIO HyJIeH 1 TTOJIFOCOB.

5. O6patrHoe Z-npeobpazoBanue. YeTbipe criocoda ero BHITIOTHEHUS.

6. CaoiicTBa Z-ipeoOpa3oBaHus: JUHEHHOCTD, 3aJIeP>KKa, CBEPTKA MOCIIeI0BATEILHOCTEH,
MIEPEMHOXKEHHE TIOCIIEI0BATEIbHOCTEH.

7. OmHOCTOpOHHEE Z-TipeoOpa3oBaHue. 3aiepkKa (PU3NIECKH PEATH3yEeMBbIX TTOCIICI0BATEILHOCTEH.
8. Huckpetnoe npeobpazoanue Oypoe (II1D): o6paTtHOE peoOpa3oBanme, BEIBOA (HOpMYIIbI
npsiMoro npeodpazoBanus, cBsi3b Mexay JAIID u Z-npeodpazosanuem, 11D nmocnenoBarensHOCTEH
KOHEYHOMU JUTHHBI, 3((HEKThI HATOKEHHUSL.

9. CgBoiicTBa IMUCKPETHOTO MpeodpazoBanus Dypbe: IMHEHHOCTD, CABUT, CBOMCTBA CUMMETPHH.

10. CBépTKa NEepUOINYECKHUX MTOCIIEIOBATEILHOCTEH (KpyroBasi CBEpTKa).

11. JIuneitHas cBEPTKA KOHEYHBIX MMOCIEI0BATEIIbHOCTEH.

12. Pa3HOCTHBIE ypaBHEHHS U CIIOCOOBI UX PELICHHUS: TIOJICTAHOBKA, PELLICHUE B IBHOM BUJIC.

13. Pemenne pa3HOCTHBIX ypaBHEHUH C MPUMEHEHUEM OJIHOCTOPOHHETO Z-TIpeoOpa3oBaHMsI.

14. Ludpossie curHaisl (onpeaenenue). TUMoBbIe TEPUOAMUECKHAE CUTHATIBI U MX CIIEKTPBI:
MOCJIEZI0BATEIbHOCTD MOKA3aTEIbHBIX UMITYJILCOB, KOCUHYCOUIaIbHOE KoJie0aHue, OCIIEJ0BATEIbHOCTD
MPSIMOYTOJIbHBIX UMITYJIBCOB, [TOCJIEI0BATENbHOCTh IPSIMOYTOJIBHBIX PaIMOUMITYJIbCOB. THUIIOBbBIE
HENepUOANYECKUE CUTHAIIBI U UX CIIEKTPBI: MOKA3aTeIbHbIH UMITYJIbC, IPSAMOYTOJIbHBIA UMITYJIBC,
NPSAMOYTOJIBHBIN PaiOUMITYJIBC, HU(PPOBON €AUHUYHBIA UMITYJIbC O(7), eIMHUYHBINA CKadoK 1(n),.

15. CooTHOIIEHNE MEXKTy CIIEKTPaMHU HETIPEPBIBHBIX M HU(POBBIX CUTHAJIOB.

16. Hudposeie nenu (ompeneneHue). Jlunelinsie nudpoBble HENH C MOCTOSHHBIMH IapamMeTpaMu:
OIIpe/ieJIEHUE, CBSI3b MEXK/Ly BXOJHOM U BBIXOJHOW MOCIIE0BATEIBLHOCTAMHU.

17. dusznueckas peaiu3yeMoCThb U yCTOMYUBOCTh IIU(POBBIX IENEH.

o il
18. YacrorHas xapakrepuctrka uudposbix uenei H(e’ . Hynb-monocHble auarpaMmsi.




19. Crioco6s1 mocTpoenust U(poBHIX Ienel: npsimbie Gopmbl 1 1 2, KackagaHas (TociieaoBaTeNbHAsA) U
napasuiesnbHas GopMBbl.
20. ITocTpoenune MUGPOBLIX Ieneit 0e3 MoIF0CcoB: psMas popma, MocieI0BaTeNIbHAS CTPYKTYpa.
21. HepexypcuBHas 1ens 1 nopsiaka: nepenatouynas GyHkuus H(z), ycnoBrue yCcTOHUMBOCTH, YaCTOTHBIE
cBolicTBa ((pUIABTP HIKHUX U PHIBTP BEPXHUX YAaCTOT), BPEMEHHBIE XapaKTEPUCTUKHU (UMITYIIbCHAS A(71)
U nepexoiHas g(n) XapaKTepUCTHKH, PEaKIHs Ha BO3JCHCTBHE MPSAMOYTOJIBHOTO UMITYJIbCA).
22. PexypcuBHas uenb | nopsjka: nepenatouHas GpyHkuus H(z), ycioBue yCTONYMBOCTH, YaCTOTHBIE
cBoiicTBa ((pUIbTp HIKHUX U (PUIBTP BEPXHUX YACTOT), BPEMEHHbBIC XapaKTEPUCTHKU (UMITyJIbCHAs /(1)
U iepexoiHas g(n) XapaKTepUCTHKH, PEaKIHUs Ha BO3JICHCTBHE MPSIMOYTOJIEHOTO UMITYJIbCA).
23. HepexkypcuBHass nenb 2 mnopsaaka. llepenatounas ¢ynkuus H(z). YcinoBue yCTOHMUMBOCTH.
YacToTHBIE CBOWMCTBA: BapuaHThl peajn3anuud  (QUIBTPOB, YCIOBUE JIMHEHMHOCTH  (ha30BOM
XapakTepucTuku (4 Buaa (GuIbTPOB ¢ JMHEHHOW (a30BOM XapaKTEPUCTHKON), (MIBTPHI HUKHUX U
BEPXHHUX YaCTOT, IOJIOCOBOM M PEXEKTOPHBIN (MIBTPHl. BpeMeHHBbIE XapaKTEPUCTHKH: WMITYJIbCHAS
h(n) n nepexoaHas g(n) XxapaKTepUCTHKH, PEAKIIMM HAa BO3JEHCTBHE MPSIMOYTOJIBHOIO BUACOMMITYJIbCA U
IPSIMOYTOJIBHOTO PAIMOUMITYJIbCA.
24. PexypcuBHas 1ens 2 nopsaka. [lepenarounas ¢ynkuus H(z). YciaoBue ycToHunMBoCcTH. YacTOTHBIE
CBOWCTBA: BapHaHTHl peanu3al (QUIbTPOB, (QHIBTPH HIKHUX W BEPXHUX YACTOT, TOJOCOBOH M
pPEXKEKTOpHBIA (QUIbTpbl. BpeMmMeHHbIe XapakTepUCTUKU: HMITyJIbCcHass h(n) u mnepexogHas g(n)
XapaKTepUCTHKH, PEAKIMA Ha BO3ACHCTBHE MPSAMOYTOJIHLHOTO BHICOMMIYJIbCA WU MPSIMOYTOJIHHOTO
pazuouMITyJIbCa.
25. lenmanusi tupoBBIX CUTHAIOB. JTarbl aeuuManuid. COOTHOIIEHHE BXO/-BBIXOJl BCEH CHCTEMBI
neuuManuu. Peanuzanus cuctemsl 1eHUMallu.
26. Wuteprionsiust MUPPOBBIX CUTHAIOB. JTanbl MHTEPHOISAINH. COOTHONIEHUE BXOI-BBIXOJl BCEU
CHCTeMbl UHTepHosLuu. Peanu3anys cucTeMbl MHTEPHOJSILUU: CTPYKTYphI 1 1 2.
26. Bunpl ciryyaiiHBIX MTOCJI€I0BATEILHOCTEH.
27. XapaKTepUCTUKU CIIy4allHbIX I1OCIIE10BATEIbHOCTEH
- byHKIMS pacnipenenenus BepositTHocTel F(x;n1),
- IJIOTHOCTh paclpeieieHus BeposiTHocTel W(x;n1), pacnipeaeneHue BeposiTHocTel P(xk;n1),
- cpeiHee 3HaueHUE (MaTeMaTHdeckoe oxunanue) mx(ni)= E[x(n1)],
- mucnepcus Du(ni)= c.2(n1),
- KoppensimorHas GyHkuus Rx(n1, n2);
- KoBapuauuonHas pynkuus Kx(ni, n2)
28. CranoHapHbIe Clly4ailHbIE MMOCIEI0BATEIbHOCTH:
- ONpe/IeTICHUE;
- cBoifcTBa KOBApUAIMOHHON (GyHKIMU Kx(n1, n2) M mUcIepcuu Ox>(n1) CTAMOHAPHOH CITydaiftHOI
10CJIE10BATEIbHOCTH
- CBOICTBA KOPPENSAHMOHHON GYHKIMU Rx(71, n2) CTAIIMOHAPHON CITy4alHOM MOCIIE€0BATEIILHOCTH.

29. Dmepretnueckuii cnektp S(e ’ U'Ucranmonapnoii ciydaiinoil nocnenoBarenbHocTd. Teopema
Bunepa-XuHunHa 1151 CTAlMOHAPHOMW CITy4ailHOM MOCIEA0BATEIbHOCTH.
30. IIpumepsl cily4aiiHbIX IIOCJIEA0BATEILHOCTEN:
- TayCCOBCKas CTaIlMOHApHAs CIydaifHasl MOC/IeI0BaTeIbHOCTE (oqHOMepHas W(x) u neymepHas W(xi,
X2, M) TUIOTHOCTH BEPOSITHOCTEH, CBOMCTBA TayCCOBCKUX CITYYaiHBIX MMOCIIEI0BATEILHOCTEH);
- Genblil IyM JUCKPETHOTO BpeMeHU H(n) (koppensiuuoHHas GyHKUUs Rg(m) SHEPreTUUeCcKUil CeKTp
Se(e” .
31. CucremHas koppensuuonHas GyHKMs nudpoBoit nenu Ri(m). CBsi3b CUCTEMHON KOPPEISALIMOHHOM
byskuuu Ri(m) w mepenatounHod ¢yskumu H(z) umdposoit mermu. CucteMHas KOpPpENSIHOHHAS
GyHKIUS peKYPCUBHOM LIEMU MEPBOT0 MOPsAKa.
32. CBsi3b MEKTY XapaKTePUCTUKAMU CIIy4aHBIX MOCJIEN0BATEIBHOCTEMN
Ha BXOJI€ U BbIXOJIe IU(PPOBOIA Liemu:
- CBSI3b MEXX/ly MTHOBEHHBIMU 3HAaYECHUSIMH,
- CBSI3b MEX]y CPEAHUMHU 3HAUCHUSIMH,
- CBSI3b MEX/y INIOTHOCTSIMU BEPOSITHOCTEH,
- CBSI3b MEX]Ly KOPPEISLUUOHHBIMU (PYHKIUSIMHU,
- CBSI3b MEXJly DHEPI€TUYECKUMU CIIEKTPaMHU.



Koppensiimonnast GyHKIUS OTKIMKAa PEKypCHUBHOW IIETIM TMEPBOTO IOPSAIKAa Ha BO3IEHCTBHE Oenoro
[IyMa JUCKPETHOTO BpeMeHHU 3(71).

33. Amnanoro-nmudpoBoe nmpeodpa3oBaHUe CUTHAJIOB.

34. ITlpencraBieHue 4ucen B IBOMYHON CUCTEME CUUCICHUS:

- BBIpaBHUBAHUE YKCEJ CIIPaBa,

- BBIpaBHUBAHUE YKCe CIIEBa,

- IPEACTABIICHUE YKCEJI C MUIABAIOIIECH 3aMsATOM,

- IPEACTaBIEHUE OTPHUILIATEIBHBIX YnceN (MIPSIMON KO/ CO 3HAKOM, TOTIOTHUTEIbHBINA KOJ)

35. VYceueHue M OKpYIJICHHE YHCETT:
- XapaKTepUCTHKU KBAHTOBATeNEH M OMIMOKM KBAaHTOBAHUS NPU MPEICTABICHUU YUCET B MPSIMOM H
JIOTIOJIHUTEIBHOM KOJAX,
- omrOKY KBAaHTOBAHUS MIPH MPEACTABICHUH YKCE C TUIaBAIOIICH 3amsITOM.
36. KBaHTOBaHMe curHasa:

- IpeCTaBlIEHUE KBAHTOBAaHHOI'O OTCUETa CUTHAJIA,

- IMHEHas CTaTUCTUYECKasi MOJIEJIb OIIMOOK KBAaHTOBAHMSI,

- cpejlHee 3HAUEHME /e U JUCIIEPCHS Go° OIIMOKU KBAHTOBAHMS I YCEUEHMS M OKPYIIECHHS 4UCEN

IIpU NIPEACTABIECHUH YHCEN B IPSMOM U JONOJIHUTEIBHOM KOJAX,
- OLIEHKA BKJIaJla OIIMOOK KBAHTOBAHHS B BUJIE OTHOILIEHHUS MOIIHOCTU CHTHANA Gx> K MOIIHOCTH IIlyMa
KBAaHTOBAHHUS Gc’.
37. Ludpo-ananoroBoe mpeodpa3oBaHUe CUTHATIOB:

- MHTEPIOJSIHOHHAs (popMyIia BOCCTAaHOBJICHHUSI CHUTHAJIa HETIPEPHIBHOTO BpEeMEHH X(f) 1O BBEIOOpKaM

uugposoro curnana x(n7),

- CTPYKTYpHasi cXeMa, MPUHIUN ACUCTBUS (C rpad@UYecKMMU WLTIOCTPALUSAMH) IUPPO-aHAIOTOBOTO

npeobpaszoBares.
38. BozpaeiicTBue nmryma KBaHTOBAaHMS Ha HMIICATBHYIO IH(POBYIO LEMb: OOUIMIA Clydail, peKypCcUBHAs
uens 1 mopsaka, peKypcuBHas 1eb 2 MopsiaKa.
39. KBanTtoBanue apudpmernyeckux onepanuii B BUX-nernsx:
- MOJIeJIb YMHOXUTES, yUYUThIBaomas 3¢ (eKTbl KBaHTOBAHMS,
- MOJIEJIb LIETH 2 TIOPSIJIKa, peanu3yemast 1o npsiMoi ¢popme 2, yautsiBaronias 3p(exTsl KBAHTOBAHUS B
YMHOKUTEIIAX,

- MOJIeJIM PEKYPCHBHBIX I1ieriel 1 U 2 mopska, yuuTeiBaronue 3 (HeKTsl KBAHTOBAHUS B YMHOKHUTEIISIX.
40.  OrpaHuveHus, BbI3BaHHbIC MEpENoTHEHHEM B HMU(PPOBBIX Iemnsax. OTHOLIEHHE CUTHA/IIYM Ha
BBIXOJIE PEKYpPCUBHOW Lienu |1 mopsjka ¢ KBAaHTOBaHUEM (B Ciydyae OKpYIJIEHUS WIM YCEUEHHS B
JIOTIOJIHUTEIHHOM KOJI€) IIPH 0/Ia4ue Ha €€ BXOJ CHHYCOHIaJIbHOIO CUTHATIA.
41. KsanroBanme apupmernueckux omepauuii B KHX-mensx: aucrepcusi mryma KBaHTOBaHHS Ha
BbIxosie KM X-1ienu B ciyuae ee peanu3aiiu B IPsIMOM M KacKaIHOM dopmMax.
42. Henuneiinble kojeOaHMs, BbI3BAHHbIE KBAaHTOBAHHUEM U IEPEMOJHEHHEM, B IU(PPOBBIX LEISIX.
[Tpumepsl pekypcuBHBIX 1eniel 1 u 2 nopsiakoB. MepTBasi 30Ha peKypCUBHBIX 1Lenel 1 U 2 mopsiaAKoB.
43. KBanroBanue KO3QPHUIMEHTOB HU(PPOBBIX LIETIEH: CBA3b MEXY U3MEHEHHSIMU KOOPAUHAT MOJII0OCOB
7 1 0 peKypCcHUBHOM 11N 2 TOpsIKa U OIIMOKaMu 3a1aHust KO3 GUIIUEHTOB b1 1 b2 ienu.
44. Texuudeckas peanu3anus MUPPOBBIX IETICH:

- 00111as1 CTPYKTypHas CXeMa TEXHUYECKUX CPECTB peanu3aiuu uudpoBo nemnw,

- KpUTEepUH BHIOOpA BapUaHTa anmnapaTHON pean3aii.
[Tpumep peanuzanuu HEpeKypCUBHOMU 1IeTH 4 TIOpsIKa B psiMoid popme:

- ypaBHEHHe, epeaaTouHast PyHKIUSA U CTPYKTYpHAs CXeMa IIeTy,

- CTPYKTypHasi CXema, MPUHIMN ACUCTBUS M IOCIEA0BATEIbHOCTh PabOTHI CIEHUATU3UPOBAHHOTO

YCTPOMCTBA.

DK3aMeH MpHUHUMAeTcs Mo Omieram, KaXIbld U3 KOTOPBIX BKJIIOYAET B ceOs Ba TEOPETUUECKUX

BOTIpOCA.

TecToBbIe 3aJaHUS AJI51 KOHTPOJISAA HJIH CAMOKOHTPOJISA YPOBHSI ¢(hpOpPMUPOBAHHOCTH KOMIIETeHIN i
3a BpeMsi 0CBOEHHS IMCUUILITHHBI



Bapmuanr 1

Ilposepka 1 cghopmuposannocmu I1K-2

1. Kakoii no/kHa ObITH YACTOTA JAUCKPETH3AalMM N0 CPABHEHHMIO ¢ BepPXHeill 4acTOTOM CIeKTpa
AUCKPETH3HPYEMOI0 CUTHAJIA:

a) paBHOM

0) BhI11IE B 3 paza

B) BBILLE B 2 pa3a

I') HE 3aBHCUT OT BEpXHEH YacTOThI

2. CKoJIbKO YMHOKMTeJIell cofep:kUT HH(ppoBas uHenb 1 mopsaka, peajan3oBaHHasi 1O NPAMOM
dopme 1:
a) Tpu 0) nBa B) OJIUH

3. CKoOJIbKO 3JIEMEHTOB 3a/JepP:KKH COAepP:KUT nudpoBasi uHenb 2 NOPSAKA, peaju30BAHHAS 110
npsimoii popme 1:
a) Tpu 0) yeThIpe B) ISATh

4. ludposoii curua;a ¢ yacroroil nuckpernzannu 6 kI'n B 1-i1 30ne HalikBucTa 3aHMMaeT 1oJiocy
gyacToT oT 0 10 1 k['u. Bo ck0JIbKO pPa3 MOKHO MAKCHUMAJIbHO MOHU3UTH YACTOTY AUCKPETU3ALMHU
NpH JeMMAalNHd, He HApylasi TPeOOBAHUI TeopeMbl 0 IMCKPeTH3alHNu:

a)B2paza 0O6)B3paza B)B4paza

5. Yto npeacrasJsieT co00i BLIXOIHOM CHTHAJI ANCKpeTH3aTopa:
a) oru0aIoIIyI0 BXOJHOTO CUTHAJIa
0) BBIOOpKH orubaroieli BXOJHOTO CUTHaja
B) BBIOOPKH BXOJHOT'O CHTHaJIa

6. Kakue curnajipl IMeTCSI HAa BXO/I€ H BBIX0/Ie aHAJIOT0-IH(POBOro MpeodpazoBaTeIs:
a) Ha BXOJC€ CUIrHaJl HCIPCPBIBHOI'O BpECMCHHU, HA BBIXOAC CUTHAJI HCIIPCPBIBHOI'O BPECMCHU
0) Ha BXOJIE CUT'HAJI IMCKPETHOTO BPEMEHH, Ha BBIXOJIC CUTHAJI HENPEPHIBHOTO BPEMEHU
B) Ha BX0JC CUT'HAJI HCIPCPBIBHOI'O BPCMCHHU, HAa BBIXOC CUTHAJI JUCKPECTHOI'O BPCMCHU

Jluct orBeroB uC I1K-2
®UO, rpynna

No
3aaHAS

Bamw
BbIOOD

Ilposepka 2 cipopmupoeannocmu I1K-2

7. B Xxo0le KOMIBIOTEPHOI0 IKCIIEPUMEHTA MOJIy4YeHAa UMITY/JIbCHAsl XapaKTepucTHKa GUiabTpa,
SIBJISIIOINASICSH 3ePKaJIbHBIM 0TPasKeHHeM BXOHOro curuaja. Kakoi BbIBOJ MOXKHO c/ies1aTh
0 cBoiicTBax GUJIBTPaA MO pe3yJIbTAaTaM ONbITa?
a) UCCIICIOBAJICS COTJIACOBAHHBIN (PUIIBTP
0) aTo punsTp HaiikBucra
B) Takoil (pUIBTp MOAABISET HU3KHE YACTOTHI

8. Jlns naeHTH(PUKANMHT 3aKOHA pacnpe/iesieHUusi JUCKPETHOI0 CJIy4aiHoOro nmpouecca ¢
nomoubio nakera Matlab Tpedyercsi 00beM BbIOOPKH He MeHee:
a) 1 orcuer
0) 10 orcueToB
B) 1000 oTcyeToB

9. Jlns kakoi unesu npeaHasHaueHa pynxuus fft() B makere Matlab:
a) Pacuet npsimoro nuckperHoro npeoOpazoBanust Dypne




0) Pacuer oOpatHOrO MUCKpeTHOTO IIpeodpazoBanms Oypre
B) pacueT CBEPTKH

10. C nomomb10 kKakoii pynkuuu B nakere Matlab Mo:xxHO paccuuTaTh MMNYJIbCHYIO
XapakTepucTuky uudponoii uenu?
a) stepz()
0) impz()
B) freqz()
r) filter()

11. KakoBa MakcuMaJIbHasl 110J10ca 0030pa B clieKkTpoaHaau3aTope B cpeae Simulink npu
anajmn3e undpoBbix curuanos (f1 — yacrora guckpernsauuu)?
a) ot 0 no fn
0) ot — /2 o fn/2
B) ot — 1 o f1

r) ot 0 1o f11/2
JIuet orBetoB HInC I1K-2
®UO, rpynma
Ne 7 8 9 10 11
3a/IaHMS
Bam
BbIOOD

Bapuanr 2

Ilposepka 1 cghopmuposannocmu I1K-2

1. Yemy paBeH nepuoj cieKTpa HM(pPoBOro CUrHaa:
1) monoBUHE YacTOTHI TUCKPETU3ALUH
2) yacToTe TUCKPETU3ALUU
3) 1ByM yacTOTaM AMCKpETH3aLUU
4) He 3aBUCHUT OT YaCTOTHI IUCKPETU3AIIUU

2. CKoJIbKO YMHOKHUTeJeH cONep:KUT mu@poBas uenb 2 MOPAIKA, PeaiM30BAHHAS MO NPSAMOM
dopme 1:
1) Tpu 2) ueThIpe 3) nsTh

3. CKOJBbKO 3JIEMEHTOB 3a/IepP:KKH COAep:KkuT umudpoBas unenb 1 mopsiaka, peaju30BaHHAs 10
npsimoii ¢popme 1:
1) onun 2) nBa 3) Tpu

4. Hudposoii curuaa ¢ yacroroii fuckperusauuu 6 kl'u B 1-i 30ne HaiilkBucTa 3aHuMaer moJjocy
yactoT oT 0 10 1 kl'm. Bo cKkoJBbKO pa3 MOKHO NOBBICUTH YACTOTY /AUCKPETHU3AIHUN MPH
HHTEPIOJISIUH, He HApYLIas Tpe0oBaHMIi TeopeMbl 0 JUCKPETH3AIUM:

1) B 2 paza

2) B 3 paza

3) B4 paza

4) B IpOM3BOJIbHOE YUCJIO Pa3

5. YUeM oTIMYAIOTCS CHTHAJILI HA BXO/I€ H BBIX0/Jl€ KBAHTOBATEJIS:
1) MTHOBEHHBIMH 3HAYEHUSIMU CUTHAJIOB
2) 4aCTOTOU JUCKPETHU3AIIHI
3) oruOaroIKUMK CUTHAJIOB

6. Yactora cpe3a GuIbTPa HUKHUX YACTOT, MOJAKJIIOYAEMOr0 K BBIXOAY aHAJIOT0-UH(POBOro
npeodpa3zoBareJisi, paBHa:

1) yIBOEHHOM YacTOTe TUCKPETU3AIUHN IU(PPOBOTO CUTHAIIA

2) 4yacToTe TUCKPETH3aIUH IU(PPOBOTO CUrHAIIA

3) BepxHe# yactote cnekrpa B 1-i 3oHe HaitkBucTa mudpoBoro curuania




Jluct orBeroB uC I1K-2

®UO, rpynna
e 1 2 3 4 5 6
3aJlaHMsI
Bam
BbIOOp
Ilposepka 2 cihopmupoeannocmu I1K-2
7. B Xoae KOMNBIOTEPHOTI'0 IKCIIEPUMEHTA MOJIy4YeHa HMIIYJIbCHAS XapaKTepucTuKa QUIbTPAa,

SIBJISIIOINASICSH 3ePKAJIbHBIM 0TPa’KeHHeM BXOHOro curuajia. Kakoi BbIBOJ MOXKHO c/Aes1aTh
0 cBoiicTBax GUJIbTPa MO pe3yJIbTaTaM oNnbITa?

a) ato ¢puneTp HaitkBucra

0) uccienoBacs COrJacOBaHHBIN QUIBTP

B) Takoi (pUIBTp MOAABISIECT HU3KHE YACTOTHI

8.

Jast upenTHGUKALNH 3aKOHA pacnpeaeeHUs JUCKPETHOI0 CIy4aifHOro nmpouecca ¢
noMoubo nakera Matlab tpedyercst 00beM BbIOOPKH He MeHee:

a) 1 orcuer

0) 10 orcueToB

B) 1000 oTcyeToB

9.

Juist kakoii mean npegHasHadyeHa gynkuus ifft() B makere Matlab:
a) Pacuer npsimoro auckpeTHoro npeodpazoBanus Oypne

0) Pacuer oOpatHOro quckperHoro npeodpaszoBanus Oypne

B) pacueT CBEPTKH

10.

C nomombo Kakoil pyHkuuu B nakere Matlab MoskHo paccuuTaTh nepexoaHyo
XapakTepucTuky uudponoii uenu?

a) stepz()

6) impz()

B) freqz()

r) filter()

11.

KakoBa MmakcumanbHas mosoca 0030pa B cieKTpoaHaausarope B cpeae Simulink npu
anajn3e undpoBbix curuanos (f1 — yacrora guckperusauuu)?

a) ot 0 no fn/2

6) ot 0 o f1n

B) ot — f1/2 o fn/2

r) ot — fi 1o fn

JIucr orBeroB HuC I1K-2
®UO, rpynna

No

3aaHus

10 11

Bam

BBIOOD

IIpuiio:xkenne Ne2 k padoyeil mporpamMme JMCIUTIIAHBI
«IIndposeie Henu U CUTHAJIBDY




MeToauuecKkue YKa3aHuA IJIl CTYACHTOB 110 OCBOCHUIO TUCHUIIJINHBI

OcHoBHOM (opMoil H3/I0KeHUsT y4eOHOro MaTepuasa MO JUCLMIUIMHE SIBISIOTCS JIEKUUU U
MIPAKTUYECKUE 3aHATUSA, MPUYEM IOCIEIHHUE — B OTHOCHUTEIBHO OojblieM oObeme. i yCHenHoro
OCBOCHMS JUCIMIUIMHBI OYEHb BA)KHO BBINOJHEHHUE 3aJaHMM, Mpe/UlaraéMblX MEpCOHAJIBHO TEM
CaMOCTOSITENIbHBIX 33/IaHUH, 1 00CY)KICHNE UX Ha MPAKTUYECKUX 3aHATUAX. Ha MpakTHYecKuX 3aHATHAX
IPOBOJUTCS YCTHBIM ompoc. KpuTepum oleHMBaHHS OTBETOB M 3a/laHUil NpuBeneHbl B paboueit
nporpamMe. B 9Tol ke cucTeMe CIaroTCs BBINOJIHEHHBIE 3aJaHMs JJI CaMOCTOSITEIbHON paboThl (3a

HCKIIIOYCHHUCM I[OKJ'I@.I[OB).

KpuTepml OLIEHUBAHHSA CAMOCTOATEIbHbIX 3aJaHMUIl

IToporosslii ypoBeHb IIpoaBUHYTHIN Beicokui
Kpurepuii (Ha YPOBEHb YPOBEHb
«Y10BJIETBOPUTEJIbHO») (Ha «XOopo110Y») (HA «OTJIMYHO»)
CooTtBeTcTBHE Xots Obl yactuunoe (ke | [lonmHoe [TonHoE

0TBETa BOIPOCY

omHuocaueecs K ONPocy
He NoOJedcUum nposepke)

IToanoTa oTrBeTa

Bormpocs! 6unera
packpbIThl Ha 50 u Gosee
%

OTBeT NOYTH IOJIHBIH,
0e3 omuooK, He
XBaTaeT OTACIbHBIX
3JIEMEHTOB U
TOHKOCTEH

OTBeT IOJIHBINA U 0e3
OIINOOK

Hannumue NmeroTcs oTaenbHbIE MHoro npumepos EcTtb npakTuuecku Ko
NpuMepoB IPUMEpBI BCEM YTBEPKACHUSIM
Pucynku (eccim | merorcs KoppekTHbie KoppekTHbie
TPeOYHTCH)

Kpurtepnu onieHuBaHNs 0TBETOB HA BONPOCHI ONIPOCA HA NPAKTHYECKUX 3aHATUSAX

Iloporosslii ypoBeHb IIponBunHyTHIN Boicokmii
Kpurepuii (Ha YPOBEHb YPOBEHb
«YAOBJIETBOPUTEJIBHO)) (Ha «xopouo») (Ha «OTJIMYHOY)
CooTBeTcTBHE Xots Obl yactuunoe (#e | [lomHoe ITonnoe

OTBETA BONPOCY

omHocAueecs K 60npocy
He Noonedlcum nposepke)

ITo1HOTA OTBETA

Bompoc packpeit Ha 50 u
6oxee %

OTBeT NOYTH ITOJIHBIH,
0e3 omuooK, He
XBaTaeT OT/AE/IbHBIX
3JICMEHTOB U
TOHKOCTEH

OTBeET IOJHBINA 1 0€3
[0)1105(310) %

KiroueBbIM 1711 OCBOGHUS JUCLUIUIMHBL SIBISETCS HApaOOTKa yMEHMS BBIOMpATh M MPUMEHSTH
Ul TIOCTPOEHHUsI CHCTEM Iepelayd MHPOopMauuu Hambosee MOAXOMAUIMH B KOHKPETHBIX YCIOBHAX
METOJ, a TaKkXKe yMEHHus (OpMyIHpOBaTh 3a/ady M 3a7aBaTh HCXOJHBbIC JAaHHBIC, B TOM YHUCIIE IO

pe3yiibTaTaM UCTOYHHUKOBOI'O ITIOMCKaA.

ITo wrtoram N3YyUYCHUSA JUCHUIUIMHBI B KOHIC CEMCCTpa MPOBOAUTCA DOK3aMCH. DK3aMeH

MIPUHUMAETCS M0 OMiieTaM, Kaxabli U3 KOTOPBIX BKJIIOYAET B ce0s IBa TEOPETUUECKHUX BOMpOca.

KpnTepml OLICHUBAHUSA OTBETOB Ha BOIIPOCHI ounjaera




. IIpoaBuHYTHIN Bricoxkuii
Kpurepmuii Toporosbiii ypose YPOBEHb YPOBEHb
(Ha «y/10BJIETBOPHUTEIbHO»)
(Ha «xopomioy) | (HA KOTJIMYHOY)
CootBercTBHe | X0Ts Obl yacTuuHOE (He omHnocsaweecs | IlonHoe ITosnHOE
0oTBeTAa K 80NpOCY He NOOJIeHCUM Npo8epKe)
BOIIPOCY
Hannumue HMeroTcst oTienbHbIE IPUMEPHI Muoro npumepoB | Ectb
NpUMeEpPoOB MPAKTUYECKHU KO
BCEM
YTBEPKICHUSIM
Conep:xanue | [loHATHITHBIE BOIIPOCHI U3JI0KEHBI C OtBeT oyt HcuepnbiBato-
oTBeTa KJIacCU(UKALUIMU, TIPOOIEMHBIC C TMIOJIHBIH, 6e3 LU TOJIHBIN
MMOCTAaHOBKOM TIPOOIEMBI 1 omuoOoK, HE OTBET
U3JI0)KEHUEM PA3TUYHBIX TOYEK XBaTaeT OT/AEIbHbBIX
3penus. ImeroTcst ommoKku min 3JIEMEHTOB U
npooesbl. TOHKOCTEN

Y4eboHO-MeTOAMUYECKOE 00ecTieueHne
CaMOCTOSITE/IbHOM PAadOThI CTYJAEHTOB O IMCIUIIINHE

st caMoCTOATENbHOM pabOThl PEeKOMEHYETCsl MCIOJIb30BaTh M3/aHUs, YKa3aHHBIE B CITUCKE
OCHOBHOM U JIONOJIHUTEILHON JTUTEPATY PBI.

Jns  camocTosiTenbHOrO mojxdopa Jaureparypel B Oubnmoreke Spl'Y  pexkomenmyercs
UCIIOJIb30BATh:

1. JInunbiii kabuHet (http://lib.uniyar.ac.ru/opac/bk_login.php) naer Bo3MOXXHOCTh NOJTYYECHHUS
on-line JocTyna K CHUCKY BBIJAaHHOW B aBTOMATH3UPOBAHHOM PEXHUME JIMTEPATypbl, MPOCMOTPA U
KOIMPOBAHUS DJICKTPOHHBIX BEPCUI M3JIaHUM COTPYIHHMKOB yHHBepcuteTa (yueO. u MeToi. mocolwus,
TEeKCTBI JIeKIud U T.1.) s paboTel B «JInuHoM kaOuHeTe» HE0oOXoauMmo 3aiTh Ha cat HaywHoi
oubnmorexku Spl'Y c¢ moboii ToukH, uMeromedl noctyn B Internet, B MyHKT MEHIO «DIEKTPOHHBIN
KaTajory»; NpONTH MpoUEeAypy aBTOpPU3alMU, BbIOpAaB BKIAAKY <«ABTOpPH3aLUsS», M 3alOJHUTH
MIPEJICTaBICHHBIE TOJIS HHPOPMAITUH.

2. JnekTpoHHas 0u0IMOTEeKa yueOHbIX MaTepuanos Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) conepxut 6osee 2500 MOTHBIX TEKCTOB YYEOHBIX U
y4eOHO-METO/IMYECKUX MAaTepuajoB II0 OCHOBHBIM HW3y4aeMbIM JTUCIHHUIUIMHAM, HW3JaHHBIX B
yHuBepcurete. JlocTyn B ceTH YHUBEPCUTETA, TUOO 10 JIOTHHY/TIApOJIIO.

3. DekTpoHHAas KapToTeka «KHUTr000ecne4eHHOCThY
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaer yueOHbii GoHA  HAyIHOU
oubmuotexu Spl'Y, mpenocraBiseTr onepaTuBHYI MHPOPMAIMIO O COCTOSHUM KHUTOOOECIIEUEHHOCTH
JUCLMIUIMH OCHOBHOM U JIOIIOJIHUTEIBHOW JIUTEPATYPOM, a TAKKE [IUKJIA JUCLUIUIMH U CIIEIIUATbHOCTEH.
OnekTpoHHast KapToTeka «KHHUTr000eCnedyeHHOCThY JOCTYIHA B CETH YHHBEPCHUTETa M 4epe3 JImuHbIi
KaOWHET.

4. JJeKTPOHHbIe OMOMJINOTEYHbIE CHCTEMbI, Ha KOTOpbIe UMeeTcs noanucka Apl'Y, nepedyeHp
cMm. http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php

5. Marepuaasbl caiita http://matlab.exponenta.ru/index.php, nNOCBAIIEHHOTO BOMpPOCAM
MOJICTTUPOBAHUS IIUPPOBBIX IENEH U CUTHAJIOB.






