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1 OHNEHOYHBIE CPEICTBA 11 TEKVIIEITO KOHTPO.IS
YCIIEBAEMOCTH

15 |

BOITPOCHI 1I'I51 COBECEJIOBAHUS

Pasnen 1. Metonosiornueckasi ocHOBA H OCHOBHBIE MOHSITHS TeopHH
MOJeJIHPOBaAHHSA

D

JlaiiTe onpenenenne monem.

HasoBure ocHOBHEIE CBOIiCTBA MOIETI.

B geMm cyIHOCTH KIacCHYECKOro moaxona K MOJIETTHPOBAHHIO 00BEKTOB?
B 4eM CYIIHOCTE CHCTEMHOTO 10/X0/1a K MOJIETHPOBAHHIO 00BeKTOB?
Jaiite KnaccnpuKammo Mozeneii B 3aBHCHMOCTH OT XapakTepa H3y4aeMbIX

IIPOILIECCOB B CIICTEME.

6. Ha3oB1iTe OCHOBHEIE BHIIBI MBICTIEHHOTO MOJIE/THPOBAHIA CHCTEM.

y HasoBuTe 0CHOBHEIE BHJIBI peabHOTO MOJETHPOBAHHA CHCTEM.

8. Ha3zoBuTe oCHOBHBIE 3Talbl pazpaboTKH Mozeneii.

Paznen 2. MartemaTnueckue METOIbI B MOIeJTHPOBAHHH

HHPOROMMYHHKAHIT

l. YUTo Ha3BIBaeTCA MaTeMaTHYECKOIT MOJIEIBIO?

2. IlepeunciTe ocHOBHBIE CBOIICTBA MaTEMATHYECKOIT MOIETI.

3. Yro Takoe MaTeMaTH4ecKas cxema?

4. Tlpusemnre (opManbHOE OMICAHNE MATEMATHUECKOIT MOIEH 00LEKTA.

3 IlepeuricmiTe THIOBBIE MaTeMaTHYECKHE CXEMBI.

6.  Yro Takoe D-cxema MomeHpoBaHms?

7. IIpuexure mpuvepsr D-cxem MozempoBaHis.

8. Yro Takoe F-cxema MozempoBaHms?

9. Ilpusemire npumeps F-cxeM MoaeTHpoBaHus.

10.  Yro mpexcrasnsior coboii Q-cxema?

11.  OcHOBHBIE XapaKTepHCTHKH MTOTOKOB.

12. Kakoii DOTOK Ha3bIBaeTCs MpocTeiimmmm?

13.  OxnokaHaTBHEIE I MHOTOKaHATBHEIE, OMHO(A3HEIE 1 MHorocgazusie CMO.

14, [aiite nonsitne CMO ¢ oxknnanneM. OCHOBHBIE napaMeTpsl.

15, Jlaiite nonatie CMO ¢ orpaHHYEHHOI EMKOCTHIO ouepern. OCHOBHEIE
rapaMeTpsl.

16. Cratnueckne H IHHAMHYecKHe, OTHOCHTENbHBIE N  aOCOMIOTHBIE
NPHOPHTETEHI.

17.  Yro npeacrasiser coboii N-cxema?

18.  I'papmueckoe npencrasnenne cern Ierpi.

19.  Kakas ceTh Ha3bIBaeTCs MapKHPOBAHHOIT CETHIO IeTpn?

20.  Pa3pemmeHHbIiT nepexo1 0 pa3pearone MeTKH B CeTH [Tetpmn.

21.  Yro npeacrasisger coboit A-cxema?
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Kakne ¢pynkmnm 1omkHa BeImoaHaTs A-cxema?



23. HazoBnTe NpeanonoxeHus o 3aKOHOMEPHOCTSAX (DYHKIHOHHPOBAaHHS A-
CXeM.

24, Yro npencrasnger coboii ONEPaTop H CXeMa COIPSLKEHHS 371eMEeHTOB?

Paszzen 3.  Onrtavmszauns OpH  NPOEKTHPOBAHHH  YCTPOIiCTB
HHPOKOMMYHHKAIIHI

Yto nounmaetcs mox nporrexypoii onrHMI3ar?
Henesas GpyHKums 3a1a4n onTHMI3aImI.
[TonsiTie 3a1au Ge3ycnoBHOI 1 YeI0BHOIT OMTIMI3ALIIL,
4. OrpaHnueHns-paBeHcTBA N OrpaHIYCHHSA-HEPABEHCTBA IIPH  YCIIOBHOI
OITTHMI AL
Knaccnueckuii Mmeton onrimmsarm.
IIpsiMele MeToIBI onTHMMI3aIIHIL.
['pamenTHEIe MeTOABT ONITHMI3AITHIL.
Meron MuOXHTe el JTarpanika.

Meron mrrpadusix GpyHKIIHIL.
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Paznen 4. Moneanpoanue CHTHA/TOB, NOMeX H KaHAJIOB CHCTEM
HHPOKOMMYHHKAIHIT

Kaxkas Moxymsims HasbiBaetcs mQpoBoii?

laiite onpeneneHnue sHepreTyeckoii s dexTHBHOCTH INpOBOTO CHHrHANA.
laiite onpesenenie YKBHBATEHTHEIX SHEPreTHYECKIHX MOTePb.

Haiite onpeneneHie cnekTpambHOI 3} peKTHBHOCTH 111pPOBOTO CHIHATA.
Mozxens curiana ¢ aMmnmmTyHoOI MaHHITY IALHEN.

Mozens curnana ¢ yactoTHoOI MaHHITyJIsIHei.

Mozens curnana ¢ wactorHoii MaHHIYJIALNCH H HENPEPLIBHOI (ha3oi.
Monens curnana MMC.

Mozens curaana MMC ¢ raycoBkoii ornéatomieti.

Moze:s cnraana ¢ dasosoit ManmmysIIEi.

11.  Mozens curnana ®M-4 co casrrom.

12. Mozems curnana ¢ w/4-middepentmansroii GM-4.

13. Monzens ciraana ®M-4 ¢ nocTosHHoi ornbaromeii.

14. Mozens cnruana ¢ kBaapatypHoii AMIUTHTYIHOH MaHUIYIISIIE]].

15.  Monens curnana ¢ AMILTHTYIHO-()a30BOIT MaHHITYIIAIIIE]T.

16.  Jlaiite ompeseneHne ciruaia m moMexir.

7. HazoBute npusHakm, mo KOTOPBIM KJIaCCH(UIHPYIOT TOMEXIL.

I8. Moxens npocreiimeit anepnomieckoii momexii.

19. Moaens npocreiimeii IOTYIIEPHOIHYECKOIT ITOMEXII.

20.  JlaiiTe onpeneneHNs aUTHTHBHOIL 1 MYJIbTHILIHKaTHBHOIT IIOMeX.

21.  Maremarnyeckas Mozens rayCCOBCKOIT TOMEXII.
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22. CB3b  MeKIAYy  CHEKTPATBHON  IUIOTHOCTHIO MOIIIHOCTH H
ABTOKOPPEIALNOHHOI  (yHKIMEll AelicTBHTeILHOrO CTallHOHAPHOIO  CIYYailHOTrO
nporiecca.

23. Maremarnyeckas MozieNh HIHPOKOIOIOCHOIT ITaKOI ITOMEXIH.

24.  Ilpoxoxknenne 6e10ro myma 4epes JIHHEITHOe YCTPOIICTBO.

25.  Ilpoxoxknenne Gexoro myma uepe3 HelHHeIHOe YCTPOIiCTRO.

26.  MaremaTHYecKHe MOJIETH HMITY/IBCHBIX TTOMEX.

Pasnzen 5. Ilomexoycroitumsocts NpHEMA  CHIHAJOB  CHCTEM
HHPOKOMMYHHKA I

¥ IIpusennre  060GUIEHAYIO CXEMy CHCTEMBI Mepelayl IHCKPETHBIX
COOOILIeHMHIT.

2. Kakoii cnoco6 neMoayasImm HasbIBaeTCs 03 IeMeHTHEIM npHemMoMm?

3. Kakoii crioco6 nemoaynammm nassisaeTces NpHEMOM B 1e1oM?

4. Yro HeoOXO0mIMO 3HATE 18 NOCTPOCHNA pellatonIeii cxeMmbr?

D Kakoii xputepmii cpaBHeHms ACMOIYIATOPOB HCIONB3YETCA B CHCTEMax
TelekoMmyHHKaunii? Ilpuseante BeipaskeHne s Hero.

6. 3amiuniTe  YNpoImieHHoe BBIPAKEHIE UL NpaBHIa MaKCHMAaJIbHOI'O
IIpaBaoONoa00ms.

7 Hapucyiite cxeMy KoppeasimonHoro MIPHEMHHKA.

8. Hapucyiite cxemy koppemsumontoro NpHEMHHKA UIA ciayyas, Korja
SHCPIHA BCeX ]IEMEHTOB CHIHAIA OJHHAKOBA.

9. 3anmnumnTe BRIpaKeHIA Ul pacyeTa NOTeHIHATLHOI IIOMEXOYCTOIYHBOCTH

npreMa crraaazos MMC.

10.  3ammmmre BEIpaskeHns g pacteTa NOTCHIHATBHOI IOMeXOYCTOITYHBOCTH
npreMa curaaioB GOM.

11.  3ammmmre BhipaxkeHus 1 pacyeTa MoTeHUHATBHOIT IOMEXOYCTOIYHBOCTH
npuemMa KAM cnruanos.

Paszen 6. Pemenme 3anau MOJEIHPOBAHHA H ONTHMH3ALHH B
HHPOKOMMYHHKAIHAX

Jlaiite onpeneneHie kKaHata nepeaun HH)OPMALIIH.

[To kakiM npu3Hakam KJIACCHQUUIPYIOT KaHAIBI TTepeayil HHpopMarmn?
Kakmvn napametpami xapaktepisyercs kanan nepexaun HHGopMmarimn?
Jaiite onpeieneHne HenpepbIBHOro KaHATA CBA3IL

Marematiraeckas Mozes naeanpHOro kanama 6e3 moMex.
MaremaTigeckas Mojens KaHana ¢ aTHTHBHEIM rayCCOBCKHM ITYMOM.
Matematiueckast MoJIeNIb FayccoBCKOTO KAHAIA ¢ HeonpeneaeHHoil ¢asoii
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CHT'HaJ/1a.

8. Marematiueckas MozieIh 0HOTYYEBOrO rayCCOBCKOI0O KaHaja ¢ ooummm
3aMHpaHHAMH.

9. M&TCMZ!'HI‘IECK&H MOZ€]Ib MHOTOJIVUYEBOI'O KaHaja ¢ 3aMHpaHHAMH.



10.  Marematnueckas MOJIe/Ib HHEPIHOHHOTO KaHAJa ¢ a/UTHTHBHBIM IIYMOM.

I1. Marematnueckas Mojelb HHEPUHOHHOTO KaHala Cco  C/IydaifHoil
Nepe1aTOYHOIT XapaKTepHCTHKOIT 1 aIHTHBHBIM IIIYMOM.

12, JlaiiTe onmpeneneHne ANCKPETHOrO KaHAIa CBSA3ML.

13, OGoburenHas MaTeMaTidecKas Mojelb ANCKPETHOTO KaHala

14.  MartemaTnueckas MoJIelb TICKPETHOIO KaHaIa 6e3 IaMsTIL.

15.  Marematnueckas MoJenb IHCKPETHOTO CHMMETPHYHOTO KaHama Oe3
MaMSATH.

16. Marematiyeckas MoJeab IHCKPETHOTO CHMMETPHYHOTO KaHAIa Oe3
MaMATH CO CTHPAHHEM.

7. MaremaTtiyeckas MOJIe/b IBOHYHOIO KaHama 0e3 maMsaTH.

I18.  MaremaTtiyeckas Moze/Ib IBOHYHOTO CHMMETPHYHOTO KaHATa 0e3 IaMsATIL

19.  Marematnueckas MoIe/Ib IBOHYHOTO CHMMETPHYHOTO KaHAIa 6e3 maMsTi
CO CTHPAHHEM.

20.  MapkoBcknii kagall.

21.  JlmcKpeTHBIif KaHAI ¢ Hea[UINTHBHEIM OIYMOM H NaMSTBIO.

Mkaaa onenuBanus: 12-Ti 6a1IbHAA.

Kputepun onennpanms:

10-12 6an108B (117111 OLIEHKA «OT/IHYTHO» ) BBICTABIISETCH 00YYAIONIEMYCS, €CITH OH
AEMOHCTPHPYeT IIyOOKOe 3HAHHE COAep:KaHHA BOMPOCA; JaeT TOUYHBIE ONpeaeiIeHIs
OCHOBHBIX MOHATHIL; apryMEHTHPOBAHHO H JIOTHYECKH CTPOIHO M371araeT ydeOHIil
MaTepHal; HUTIOCTPHPYET CBOHl OTBET AKTYalbHBIMH MpHMepaMH (THIIOBBIMH M
HECTAaHJIAPTHBIMII), B TOM YHCIE CaMOCTOATE]BHO HAIICHHBIMIH; HE HYKIAeTCs B
YTOUHSIOIINX H (IJIH) JONOJHHTEIBHBIX BONPOCAX MPenoaBaTes.

8-9 Ga10B (11 OLICHKA «XOPOMIO») BHICTABIAETCS O0YUAIOIIEMYCS, ec/IH OH
BIAJCCT COAEP/KAHHEM BOINPOCA, HO OIYCKAeT HEKOTOphle HEIOYeTHl NPH OTBETE;
J0IYCKAaeT HEe3HAUHTE/IbHBIE HETOYHOCTH IPH ONpeleIeHHH OCHOBHBIX TTOHSTHIL:
HEJI0CTAaTOYHO apryMEeHTHPOBAHHO H (MJM) JOTHYECKH CTPOIfHO HM3jaraer yueOHBIil
MaTepHail; HUTIOCTPHPYET CBOIl OTBET THITOBBIMII IPHMEPaMH.

6-7 OamnoB (I  OICHKA  «yA0BJAETBOPHTEIBHO»)  BBEICTABISETCS
00ydaromeMycsi, €ClIl OH OCBOIJI OCHOBHBIE TOJIOKEHHS KOHTPOIHPYEMOil TeMBl, HO
HEJI0CTaTOYHO YETKO JaeT OmpeleieHHe OCHOBHBIX MOHATHII ©  JAeHHHIIIIL
3aTPYAHACTCA MPH OTBETAaX HA JONOIHHTEIbHBIC BOMPOCHL: MPHBOINT HEJI0CTATOUHOR
KOTHYECTBO NPHMEPOB U H/UIIOCTPHPOBAHHA CBOETO OTBETA; HY/KIaeTcs B
YTOUHAIOMINX H (IUIH) JONOJHHTEIBHBIX BOIIPOCAX MPero1aBaTelis.

0-5 OamnnoB (I OlNEHKa «HEYIOBJAeTBOPHTEbHO») BHICTABISETCS
00ydaroleMycs, eClIH OH He BIaZeeT COAepKaHHeM BOIPOCA HIH JTOMYCKaeT rpyosie
OMIHOKIL; 3aTPYAHAETCA JaTh OCHOBHEIC OMNpPEIeNeHHS; He MOXKeT MPHBECTH W
NPHBOINT HENpaBHIbHBIC INPHMEPH: He OTBeyaeT Ha YTOUHAIONNIE M (HIH)
JONOIHHTEIbHBIE BOIIPOCH! NIPEoIaBaTe ls WM J0IyCKaeT NPH OTBETe Ha HIIX TPYyOble
OIIHOKII.



2 OIEHOYHBIE CPEJACTBA JIA ITPOMEKYTOYHOHN
ATTECTAIIMA OBYYAIOHINUXCS 5 )
2.1 BAHK BOITPOCOB U 3ATAHHI B TECTOBOI ®OPME

1. Bonpocui 6 3axkpsimoit ghopme.

1.1 Knaccmdeckmii MeTo1 onTHMH3AIINN 3aKTI0NACTCS B. ..

a) peIIeHNH CHCTeMBI T epeHHaTbHEIX YPABHEHHUIT - IPHPABHEHHBIX HYJIIO
BCCX NEPBLIX NPON3BOIHBIX LEICBOI (DYHKIUIN MO BCeM MPOEKTHBIM MapaMeTpaMm

0) HCIOIB30BaHHI KOHEUHOTO YHC/Ia 3HAYCHHIT e/ TeBOil GyHKIIT

B) HCHOJIB30BAHHH KOHEUHOTO YIHCIA 3HAYEHNI LeIeBoii GyHKuHn H ee
I'PaIHEHTOB

I) B HCTIOIL30BaHNH HEONpe IeTeHHbIX MHOKHTE Tl Jlarpanxka

1) B HCIIOJIB30BaHIH BCIIOMOTATeTbHOI mTpadHoii GpyHKIHT

1.2 IpsAMBIE METOIbI ONTHMI3ALINH 32K TIOUAOTCH B. ..

a) HCIOJIb30BaHMH KOHEUHOT'O YICIa 3HAYEHHIT e/ 1eBoii byuKIIH

0) HCIIONB30BAHHH KOHEYHOTO YHCTA 3HAYCHHI LeTeBOoii GyHkuHn H ee
IPaJIleHTOB

B) PENICHIH CHCTeMBI AH((epeHINaTbHBIX YPaBHEHMIT - NPHPABHEHHBIX HYIIIO
BCCX TICPBBIX MPON3BOIHEIX LeIeBOH (YHKIIH [0 BceM NMPOEKTHBIM MapaMeTpaM

I') B HCIOJIb30BAHNH HEeOlpeIeIeHHBIX MHOKHTEell Jlarpanxa

1) B HCIIOIb30BAHHH BCIIOMOTATeIbHOI mrpadHoit hyHKIIH

1.3 I'pannenTHEIC METOIBI ONTHMH3AIIN 3aKTIOYAIOTCS B. ..

a) HNCIOJB30BAHHH KOHEYHOTO YHCAA 3HAYEHHI LeNeBOil (PYHKUHH H ee
IPaaHeHToB

0) HCIIOIb30BAHII KOHEUHOTO YHCIIa 3HAUCHIIT eeBoil GyHKIIHI

B) PEIICHHH CHCTEMBI TH((epeHINaTEHEIX ypaBHeHHiT - NPHPAaBHEHHBIX HYIIIO
BCEX TCPBLIX NIPON3BOIHEIX LETEBOIT ()YHKLIHI 10 BCeM POEKTHBIM NapaMeTpaM

I) B HCIOJIB30BaHHH HEONpe IeIeHHbIX MHOKITe el Jlarpanxa

1) B HCTIOJIB30BAHNH BCIIOMOTATEIBHOI mrpadHoit GyHKIIH

1.4 MartemaTiyeckn curaan c AMIUTHTYIHOH MaHHIyISIHell MOXKeT OBITh
MPCICTABICH B BHJE BBICOKOYACTOTHOTO IapMOHHYECKOTO KOIeOGaHII. CIIeIYIOLIIE
TapaMeTphbl KOTOPOTO H3MEHAKTCA B COOTBETCTBHH € MOYIHPYIOLINM 1H(pPOBHIM
CHTHAJIOM. ..

a) aMILUIHTYa

0) gacrorta

B) aza

T') aMIUTHTY/IbI KBAAPATYPHBIX COCTABIISIOIIIX

1) aMIuITyaa 1 dasa



1.5 Marematiyeckn CHTHa7d ¢ YacTOTHON MaHHOYIALHEl MOKET ObITh
MPECTABICH B BHIC BBICOKOYACTOTHOTO TapMOHHYECKOTO KOJIeOaHHS, CIeaVIONIHe
MapaMeTpbl KOTOPOTO H3MEHAIOTCS B COOTBETCTBHH C MOIYIHPYIOMINM HI(POBEIM
CHTHAJIOM. ..

a) yacTota

0) daza

B) aMIUIHTY/BI KBAIPAaTyPHBIX COCTABJIAIOIINX

I') aMIUIHTyaa 1 asa

JI) aMILTHTYAa

1.6 Maremariyeckn curHaa ¢ (a3oBoil MaHHITYTIALHeET MOXKeT OBITh
MPEICTABICH B BIH/JE BBICOKOYACTOTHOIO TapMOHHYECKOT0 KOJIeOaHHsA, CleayIOoNIne
IapaMeTpbl KOTOPOTO H3MEHAIOTCA B COOTBETCTBHH C MOIYIHPYIOIINM HH(POBBIM
CHTHAIOM

a) paza

0) aMIUTHTYZIBI KBaZIPaTyPHBIX COCTABISIONINX

B) aMIINTyaa H (das3a

T') aMIUIHTYa

1) 4acToTa

1.7 MaremaTideckil cHrHad ¢ KBaIpaTypHON aMILINTYIHON MaHHITY/IALHeii
MOXKeT OBITh NpEZCTaBIeH B BHIE BEICOKOYAaCTOTHOIO FapMOHHYECKOTO KOJIEOaHIIs.
CICAYIONINE MapaMETPBl KOTOPOTO H3MEHSIOTCA B COOTBETCTBHH ¢ MOIYIHPYIONIHM
(G POBBIM CHIHAIIOM. . .

a) aMIUTHTYIBI KBaAPaTYPHBIX COCTABIAIOIIINX

0) ammmTyaa u ¢asa

B) aMIUIHTYa

') 4acToTa

1) ¢aza

1.8 MartemaTHyeckn CHTHAI ¢ aMIUTHTYAHO-(a30Boil MaHHNYIAINell MoKeT
OBITH MpeaCTaBI€H B BHIE BBICOKOYACTOTHOIO TapMOHHYECKOrO KoleGaHI,
CIeayIoNie MapaMeTphl KOTOPOTO H3MEHSIOTCA B COOTBETCTBHH C MOYTHPYIONIIHM
Li(GPOBBIM CHIHAIIOM. . .

a) ammunryaa u ¢asa

0) aMmInTYaa

B) YacToTa

r) gasa

I) aMILINTY 16l KBaAPaTYPHBIX COCTaBIAIOIINX

1.9 TTomexn nozxpazaensiorcs Ha. ..
a) BCe MepevncaeHHbIe

0) aUTTHBHEIE

B) MYJIbTHILTHKATHBHEIE



I') BHENIHIIE
1) BHYTpEHHHE

1.10 Bremrite momexmu 1o HCTOYHNKY MPOHCXOKTICHIS NOJIpa3AeIaoTCs Ha. ..

a) Bce MepeyncIeHHOe

0) KocMIueckne

B) aTMOC(epHBIE IIOMEXH H MIYMBL, 00yCIIOBICHHEIE TEIUIOBEIM H3TydeHIeM
3emn

I') HHAYCTpHATbHBIE (IIPOMBIIIIICHHEIE)

1) B3alMHbIe

1.11 Ontivumsanms — npouenypa:

a) IIOHCKa I HAXOKICHHS TaKoil KOMOHHALIN 3HAYEHIII napaMeTpoB YCTpoiicTBa
ONpeneIeHHOH CTPYKTYPBL, [IPH KOTOPOI XapaKTepHCTHKH 00BbEKTa HMEIOT HAHTYYIIIe
3HAYUCHIIA COINIaCHO BBIOPAaHHOMY KPHTEPHIO;

0) mocTpoeHNs MaTeMaTHYECKOIT MOJIeII:

B) HCCIIEIOBAHHA MOJIEIH;

I) IepeHoca pe3yTbTaTOB MOJICTHPOBAHNS Ha O0BEKT OpHIHHAIT;

/1) IPaBIJIBHOTO OTBETA HeT.

1.12 Kpurepuii ontumusanmm — 31o:

a) YCIOBHE IpH KOTOPOM HeneBas (hYHKIMSA NPHHHMAeT MHHHMAIbHOE I
MaKCHMaJIbHOE 3HaYeHIIE;

0) MHHHMYM ueneBoil GpyHKIHI:

B) MAKCHMYM LIe7IeBOI ()YHKIIIH;

I') 5KCTpeMyM HeTeBOil (pyHKII;

1) MPaBIJILHOTO OTBETA HET.

1.13 3anaua Ge3yca0BHOI ONTHMII3ALIIN COCTONT:

a) B OTBICKAHHH 3KCTpeMyMa Ie/eBoif GyHKIIH OT n geficTBHTENBHEBIX
[epeMEHHBIX Oe3 KaKHX-TH00 orpaHNYeHHI Ha 3HAYCHIIs apryMeHTOB:

0) B OTBICKaHHH SKCTpeMyMa Iie/eBoit Gyskmm or n geffcTBuTENBHEIX
TICPEMCHHEBIX I ONpEZIeIeHHH COOTBETCTBYIOIINX 3HAYSHHIT apIyYMEHTOB Ha HEKOTOpOM
MHOKeCTBe G Nn-MEPHOTO IPOCTPAHCTBRA;

B) B OTBLICKAaHHH 3KCTpEMyMa IeJIeBoii GyHKImImI OT n gelicTBHTENBHBIX
MIEPEMCHHBIX [IPH HATHYHH OTPaHHYEeHHIT-HEPABEHCTB;

r) B OTHICKAaHHH 3KCTpEMyMa IeJIeBoii GyHKImm oT n aeifcTBHTENBHBIX
IIEPEMEHHBIX TIPH HATHYII OrpaHHYCHHIT-PaBEHCTR;

1) IPaBHIBHOTO OTBETA HET.

1.14 3anaya ycnoBHOI onTHMI3AMINT COCTONT:

a) B OTBICKAaHHH O3KCTpeMyMa IIelIeBoii yskmmn or n gelicTBHTEIBHBIX
TMCPEMEHHLIX 1 ONpE/IeTIHIH COOTBETCTBYIONINX 3HAYeHMIT apI'yMEHTOB Ha HEKOTOpPOM
MHOKeCTBe G n-MEpHOTO MPOCTPaHCTRA;



0) B OTBICKaHHH SKCTpeMyMa Mel1eBOil (YHKIHH OT n JeifcTBHTEIBHBIX
NEPEMEHHBIX 0e3 KaKIX-TH60 OrpaHnYeHNnil Ha 3HAUCHIIS apIyMEHTOB;

B) B OTBICKAHHH SKCTPeMyMa LejleBoii (YHKUHH OT n JeiicTBHTEIBHBIX
NIEPEMEHHBIX IPH HATHYHH OTpaHHYeHHIi-HEPABEHCTB;

) B OTHLICKAHHH 3KCTpeMyMa wLeleBoii (YHKUHH OT n JeliCTBHTE/IBHBIX
IEPEMEHHBIX NPH HATHYHH OTPaHHYCHIIT-PABEHCTB;

1) NPaBIUILHOI'O OTBETa HET.

1.15 3anaua Ge3 orpannvennii Ha3pIBaeTcs 3a1aueii OJTHOMEPHOII ONITHMH3AIIIH,
€CJIH KOJIIYECTBO NMPOEKTHBIX NMapaMeTpoB:

a) paBHO OJTHOMY:

0) Gonbire 0HOTO:;

B) DOJIbIIIE HIIH PABHO OHOMY:

r) GouIbIIe HIH PaBHO JBYM;

JI) IpaBIILHOTO OTBETA HET.

.16 3amawa ©e3 orpaHnueHmii Ha3bIBaeTcAd  3agaueii MHOI'OMEpHOIi
ONTHMI3ALIH, €CITH KOTIMYECTBO MPOSKTHBIX MAapaMETPOB PABHO!

a) OoIblIe HITH PABHO JBYM;

0) Gonbiie oHOrO;

B) OOJIBIIIE HITH PABHO OJHOMY:

r) 6oblIe IWINH PAaBHO TpeM:

1) IPaBIUIBHOTO OTBETA HET.

1.17 3anaga yciroBHOIl onTHMH3ANNH Ha3bIBaeTcs 3anauell ¢ JIHHeITHEIMI
OTrpaHHYEHHAMH, €CJII:

a) OTpaHHYCeHHA-PaBEHCTBA I OTPAHHYEeHHS-HEePABEHCTBA ABJISIOTCS THHSITHBIMI
(O YHKIHAMH;

0) meneBas (YHKIMS H OIrpaHHYCHHS-PABEHCTBA ABIAIOTCA THHEITHBIMIL
byHKIIAMI;

B) meneBas (YHKIHA H OIPaHHYCHHS-HEPABEHCTBA SBISIOTCH JTHHEITHEIMII
GynKmaMIL:

)  OIpAaHHYCHHSA-DaBEHCTBA 1  OTPAHHYCHHS-HEPABEHCTBA  SBIAIOTCS
HETHHEHHBIMH ()YHKIIIAM;

1) uenesas GyHKINSA ABIACTCA IHHEIHOIT GyHKImHEIT.

I.18 3azaua ycroBHOI onTHMH3ANH HA3BIBAaeTCH 3ajaueil ¢ HeTHHENHBIMI
OrpaHHYEHHAMH, €CIIH:

a) oaHa H3 (YHKIMII OrpaHHYEHHII-DaBEeHCTB N OTpaHHYeHHII-HEPABEHCTB
ABJIACTCA H HeHHeliHoiT GyHkiei;

0) orpaHHYeHHA-PABEHCTBA ABISIOTCS HeTHEeITHBIMII (YHKIISIMIT;

B) OTpaHHYCHHA-HEPABEHCTBA ABIAIOTCA HEHHEITHBIMH (DYHKIIAMII:

)  OIpaHHYCHHA-DABEHCTBA W  OTPAaHHYCHHA-HEPABEHCTBA  SBIAIOTCS
HEJIHHEHBIMH (QVHKIIAMH;



1) neneBast QyHKINA ABIAeTCS HelnHeiiHoil hyHKumeii.

.19 3agawa ycnoBHOil omTHMm3amH  sBUseTcs 3a’avell  JIHHEIHOrO
MPOrpaMMHPOBAHMNS, €CJIH:

a) BCe MepeulCiIeHHOe:;

0) ueneBas GpyHKIA ABIACTCS THHEITHOI (YHKIIMEIT;

B) OTPaHHYCHNA-PABEHCTBA ABIAIOTCA THHEHHBIMH (hYHKIIHSAMIL;

I) OTpaHHYCHHA-HEPABEHCTBA ABIAIOTCA THHEIHBIMH ()YHKIIHSAMIL:

1) IPaBIJIBHOTO OTBETA HET.

.20 3azaua ycmoBHON ONTHMH3ANNH SBIfETCS 3agavueil  HeIHHEHOro
IPOrpaMMHPOBAHHSA, €CIIH:

a) OIHO H3 NMePeqHCIeHHBIX;

0) ueneBas QyHKUNA ABIACTCA HeTUHeitHOIT DyHKINe;

B) OZTHa U3 ()yHKIMIT OrpaHHYCHHII-PaBEeHCTB ABIACTCA HeTHHEIHOIT byHKMEIT;

r) oaHa u3 (QyHKIMIT OrpaHHYeHHII-HEPABEHCTB SBIfeTCS HEINMHEIHO

GynKmeii;
1) IpaBHJILHOI'O OTBETA HET.

1.21 Mozens — 310

a) OOBEeKT-3aMeCTHTENb O00BEKTa-OPHIHHANA, O00eCIIeYHBAONIIIIL H3yueHie
HEKOTOPEIX CBOIICTB OpHUIHHAa

0) 00BeKT-3aMecTITeIb, 0OeCTIeUNBAIONIIT 3YYeHHe BeeX CBOTICTB 00beKTa

B) IPOTOIHII HCCIIIYEMOT0 00BEKTa

I') QaHAJIOT HCCIeIyeMoro 00beKTa

1) BCE MepeuncIeHHoe

1.22 OcHOBHBIE CBOIICTBA MOJIEIH:

a) Bce nepeyvncieHHple

0) LeeHanpaBIeHHOCTh

B) KOHEYHOCTh (MOIenb 0TOOpakaeT OpHIMHAT JIHIIL B KOHEUHOM HHCIE ero
OTHOIISHHIT

[) YOPOIICHHOCTH (MOZeNh OTOOpakaeT TOTBKO CYIIECTBEHHBIE CTOPOHBI
o0BeKTa)

2) NPHOIN3HTENBHOCTD (1efiCTBHTEILHOCTE 0TOOPAKASTCH MOIETHIO rpyoo nim
NPHOMI3BHTEIBEHO

1.23 OcHoBHEIe cBOIICTBa MOIeH

a) BCe MepeyulCcIeHHbIE

0) yHpomeHHOCTs (MOIeb 0TOOpazkKaeT TOIBKO CYIIECTBEHHEIE CTOPOHEI
o0BeKTa)

B) NPHOI3HTEABHOCTD (1eHCTBHTEIBHOCTE OTOGPAKACTCS MOASBIO rpyoo min
IPHOIN3HTEIBLHO



1) aI€KBATHOCTH (COBMAAE€HNE MOIEIH H MOJCIHPYEMOil CHCTEMBI B OTHOIICHHH
1eIH MOIeTHPOBAHHA)

r) HHPOPMATHBHOCTD (MOJIEIb A0KHA COAEPAKATh JOCTATOUHYIO HHOPMALIITIO
O CHCTE€ME B paMKaX I'HIIOTE3).

1.24 MozemipoBaHie — 3T0 METO HCCIEI0BAaHHA 00beKTa IyTeM

a) MOCTPOEHHs H HCCIEI0BaHHA €r0 MOIEIH, ¢ HeIb0 MOaydYeHs HH}opMaliii
0 cBOIicTBaX 00beKTa-OpHIHHAIIA.

0) nocTpoeHHs HOBOIT TEOPHH 00BEKTa

B) HCMOJIb30BaHHA crienndruecknx ¢opmM abcTpakiii, aHaIoruil, runoTes

1) IepeHoca 3HAHUII ¢ MOe/IH Ha 00BEKT-OpHIHHAI

I') BCe MepevHcIeHHOe

1.25 Kiaccnuecknil (HHIYKTHBHBIN) NOAXOA K MOIETHPOBAHHIO — 3TO
HAlpaBieHHE METOJOJOTHH HAyYHOrO IIO3HAHHA, B OCHOBE KOTOPOTO JIEKHT
paccMoTpeHne 00BeKTa Kak.

a) COBOKYITHOCTH OTEIbHBIX JIEMEHTOB, PEIIAKONINX CBOH COOCTBEHHBIE 3a/1a4H

©) COBOKYNHOCTH OTICNbHBIX, II€JICHANpPABICHHO  ()YHKIIHOHHPYIONIIIX
371€MEHTOB CHCTEMBI

B) COBOKYIHOCTH B3aHMOCBSI3aHHBIX, II€JI€HANPABICHHO (YHKLIHOHHPYIOMIIX
3JIEMEHTOB CHCTEMBI, B3aHMOIEIiCTBYIONIIX ¢ BHEHIHell cpeoii.

1) IepeHoca 3HaHHil ¢ MOJeIH Ha 00BeKT-OpHIHHAT

I') IPaBIUILHOTO OTBETA HeT

1.26 CricteMHBII MOAX01 K MOASTHPOBAHHIO — 3TO HalpaBlIeHHIE METOI0TOIHH
HAayYHOTO MO3HAHISA, B OCHOBE KOTOPOTO JIeKHT PacCMOTpeHHe 00BEeKTa Kak.

a) COBOKYIHOCTH B3aHMOCBS3aHHBIX, Il€JI€HANpPaBIeHHO (YHKIHOHHPYIOMINX
371€MEHTOB CHCTEMBI, B3aHMOCHCTBYIONINX ¢ BHEIIHEI cpe1oii

0) COBOKYITHOCTH B3aIIMOCBSA3aHHBIX 37I€MEHTOB, PEHIAIOIINX CBOH COOCTBEHHEIE
3a1a4H

B) COBOKYITHOCTH OTA€TbHBIX 3JIEMEHTOB, PEHIAFOIINX CBOH COOCTBEHHBIE 3a/1a4ll

1) COBOKYIIHOCTH OTICIbHBIX. LEACHANPABICHHO  ()YHKUHOHHPYIOIIHX
3]IEMEHTOB CHCTEMEI

I') NPaBIIBHOTO OTBETa HET

1.27 HadokoMMyHHKAIIHOHHAs CHCTEMA — 3TO B3aHMOCBA3aHHAS COBOKYITHOCTD:

a) BCEro IepevciIeHHOoro

0) ceTn TeIeKOMMYHHKAIIHIT (TeIeKOMMYHIKAIIHOHHOIT MOJICHCTEME! )

B) MpPHK/IAIHOI MOACHCTEMBI (CpeacTBa XpaHeHHA H 00pa®OTKH HHGpOpMaIIHH,
MPHKIAIHBIX IPOLIECCOB)

1) MOACHCTEMBI HCTOUHHKOB H noTpebuTeneii nHpopMaluiH (oap30BaTe/IbCKIe
MMOJACHCTEMBI )

I') IPpaBHIBHOIO OTBETA HET



1.28 CTpyKTypa CHCTEMEBI 3TO —

a) crnocod B3aHMOEIICTBIS 7eMEHTOB CHCTEMEI IIOCPEICTBOM OIpeieIeHHBIX
cB3ell

0) AMHAMIYECKOe H3MEHEHHE CHCTEMBI BO BPEMEHH

B) paboTa 371eMeHTa B CHCTEMe

1) IOJIOKEHIE CHCTEMBI OTHOCHTENBHO APYTHX €e MOJI0KeHHiT

I') TaKol pe3yIbTaT ClelHalIbHOI IepeopraHH3allii 3IEMEHTOB CHCTEMEBI, KOT/1a
1e7I0€ CTAaHOBHTCA OOJIBIIE NMPOCTOIT CYMMBI YacTeil

1.29 Ilponecc GpyHKIHOHHPOBAHHS CHCTEMBI 3TO —

a) ITHHaMHYeCKOe H3MEHEHHE CHCTEMBI BO BpeMeHH

0) crmoco® B3aHMOICIHCTBHSA 7IEMEHTOB CHCTEMEI ITOCPEACTBOM OIpeaEIeHHBIX
cBs3eil

B) paboTa 371eMeHTa B CHCTEME

1) OJ0KEHHE CHCTEMBI OTHOCHTEIBHO APYTHX €€ MOI0KEeHHIT

I') TAKOIl pe3yIbTaT CIeNHaaIbHOIl epeopraHH3allii 3JIeMEHTOB CHCTEMBI, KOT1a
LeI0e CTAHOBHTCS OOJIbIlIe MPOCTOIT CyMMBI YacTeil

1.30 ®DyHKISA CHCTEMBI 3TO —

a) paboTa 371eMeHTa B CHCTEeMe

0) InHaMHYeCKOE H3MEHEHHE CHCTEMbI BO BpEMEHH

B) CIIOCOO B3aHMOJEIHCTBHA 37€MEHTOB CHCTEMBI IIOCPEICTBOM OIpeIe/IeHHbIX
CBA3ell

1) HOJIOKEHIE CHCTEMBI OTHOCHTEIBHO JAPYTHX €€ MOJI0KEHHI

I') TaKOIl pe3yabTaT CHEIHAIBHOIT IepeopraHi3alii 31eMeHTOB CHCTEMBI, KOT1a
1[eJI0e CTAHOBHTCS O0JIBbIIE IPOCTOIT CYMMBI YacTeii

1.31 JlerepmuHnpoBaHHbIii KOHe4HbIIT aBTOMAT 3amaetcs F-cXxemoil, kKoTopas
COIEPANT CIIeAYIONIHE YTeMEHTHI:

a) BCe Mepeunc/IeHHbIe

0) KOHEUHOe MHOKECTBO BHYTPEHHHX COCTOSHHII (BHYTpeHHHIl aadaBHT 1
andaBHT COCTOAHIMIT)

B) KOHEYHOE MHOKECTBO BXOIHBIX CHIHAIOB (BXOIHOI arndaBHT)

I') KOHEYHOE MHOKECTBO BEIXOIHBIX CHIHAJIOB (BBIXOIHOIT angdaBuT)

1) Gynkim nepexonos O 1 BHIXOI0B

1.32 Jlna 3amanns koHeyHoro F-aBTomaTta Hamboliee 4acTo HCIONIB3YeTCH
CIeAYIONIMII criocod

a) BCe NepeuHCIeHHbBIE

0) TabmuHeIl

B) rpaduueckmii

') MAaTPHYHBII



1.33  Croxactuyecknii KoHeuHBI aBTOMAT 3amaeTcs P-cxemoii, kotopas
COLACPAHT CICAYIOLIHE Y TeMEHTHI:

a) BCe MepeyHCIeHHbIe

0) KOHEUHOe MHOXKECTBO BHYTPSHHHX COCTOSHHIL (BHYTpeHHHIT andaBut mm
andaBHT COCTOAHMIT)

B) KOHEYHOE MHOKECTBO BXOIHEIX CHIHAIOB (BXOHOI andasur)

I') KOHEUHOE MHOKECTBO BBIXOIHBIX CHIHATOR (BBIXOIHOIT andasnr)

J) MHOXKECTBO pachpele/leHHii — BEPOATHOCTEI Tepexola MO i-BXOAHOMY
CHIHATy CHTHATY H3 K-COCTOSHIIA B |-COCTOSHNE 1 IOAB/ICHIN Ha BBIXOIE J-CHTHaa

1.34 JIna 3amamns komeunoro P-aBromaTta Hambozee wacto HCIIOJIB3YyeTCs
CIIeAYIOIIHIT CITOCO0

a) BCe NepeunCcIeHHbIE

0) TabmuHEIi

B) rpadiueckmii

I') MAaTPHYHBIIT

1.35 ABromar M - KoHeuHsIi aBTOMAT, 115 KOTOpOro

a) ¢yHKIHNH TICPEXOI0B H BBIXOIOB 3aBHCAT OT COCTOAHHA aBTOMara z(t) 1
BXOJIHOI'O curHasia x(t)

0) QyHKIIA MepeX010B 3aBHCHT OT COCTOSHIA ABTOMATA Z(t) M BXOJIHOTO CHIHaJIa
X(t), a QyHKUNS BBIXOZOB 3aBHCHT TOJBKO OT COCTOsIHHA aBTOMaTta z(t) M SBHO He
3aBHCHT OT BXOIHOTO CHTHaIa X(t)

B) (YHKIIHI [ICPEXOI0B 3aBHCHT OT COCTOSHHS aBTOMara z(t) M BXOIHOTO
CHTHaIA X(t), a (GYHKIHS BBIXOJOB 3aBHCHT OT COCTOAHHA aBTOMaTa Z(t) H BXOIHOIO
CHI'HaJla Ha MpeIbIaynIeM TakTe X(t-1)

I') GYHKINSA DePEX0I0B H BBIXOIOB 3aBHCAT TOTBKO OT BXOZHOI0 cursania x(t)

1) IPaBIJILHOT'O OTBETA HET

1.36 ABromaT Mypa — KoHeuHEIiT aBTOMAT. 118 KOTOpOTo

a) GYHKINA TePeX010B 3aBHCHT OT COCTOSHIIS ABTOMATA z(t) 1 BXOZIHOIO CHIHasIa
X(t), a GyHKIHA BEIXOJOB 3aBHCHT TOIBKO OT COCTOSHIS aBToMaTa z(t) H SBHO He
3aBHCHT OT BXOJIHOTO CHI'Hal1a X(t)

0) yHKIIHI [IEPEXOI0B H BBIXOIOB 3aBHCAT OT COCTOAHHS aBTOMATa z(t) n
BXOJHOI'O CHIHazia x(t)

B) (YHKIHH IepeXoaoB 3aBHCHT OT COCTOSHILL aBTOMaTa z(t) M BXOIHOIO
CHrHaja X(t), a QYHKIIA BBIXOJOB 3aBHCHT OT COCTOSHISA aBTOMATA z(t) 1 BXOJHOrO
CHIHAJIa Ha [PebIIyIeM TakTe X(t-1)

I) GYHKINA MepeXo10B H BEIXOI0B 3aBHCAT TOIBKO OT BXOJIHOTO CHI'HasIa X(t)

1) MPaBHILHOTO OTBETA HET

1.37 CMO 3agaetcs Q-cxemoii, KOTOpas COACPKHUT CIAEVIONIIE 37TeMEHTEI:
a) BCe MepeyvlciIeHHble



0) omicaHme (3aKOHBI paclpeleleHHsi) BXOMANIMX MOTOKOB W H MOTOKOB
obcnyxnBanns U

B) OIICaHHE NapaMeTPoB (JUTHHA OYepe I, YHCI0 KaHAI0B Kak10il cuctemsr) H

T') OIHCAHHE CTPYKTYPEI ((asbl oOcTyKHBaHIIA, pa30MKHYTas/3aMKHYTas ceTb) R

1) ONHCAHHE aIrOPHTMOB OOCTYKHBAHHA (NPHOPHTETHI, IPEePHIBAHIA,
0JIOKHPOBKH )

1.38 OcHOBHOIT XapaKTepHCTHKOIT MOTOKOB cobbITHii B CMO sBIsteTes
a) Bce NepeyvlcIeHHbIe

0) peryIspHocTh

B) OZTHOPOIHOCTH H CTAlIHOHAPHOCTH

') OTCYTCTBHE IOCIeneiicTBHS

1) OPANHAPHOCTh

1.39 IToTok coBpITHil HA3BIBACTCA PEry/ISApPHEIM, €CIH

a) COOBITHS MOCTYIAKOT Uepe3 paBHBIE MPOMEKYTKH BpeMeHH

0) HHTepBAIBI MEAKILY COOBITHAMI NPEACTABIAIOT COOOIT CIIy4YailHbIE BETHYITHEI

B) OH XapaKTepH3yeTCs TOIBKO MOMEHTAMH MOCTYILIEHHS 3THX COOBITHIT

T) OH XapaKTepH3yeTCs MOMEHTaMH HACTYIUICHHS COOBITHII H HEKOTOPHIM
HabOpPOM NPH3HAKOB COOBITHS

1) Noc/eI0BaTe bHbIE COOBITIA B MOTOKE HACTYIAIOT HE3aBICHMO JAPYT OT JApyTra

1.40 ITotok coOwITHIT HAa3BIBACTCS OTHOPOIHBIM, €C/TH

a) OH XapaKTepH3YeTCs TOIBKO MOMEHTAMH MOCTYIIIEHHS 3THX COOBITHII

0) OH XapaKTepH3yeTcs MOMEHTAaMH HACTYIUICHHS COOBITHIT I HEKOTOPHIM
Ha0OPOM IPH3HAKOB COOBITHS

B) COOBITHSA MOCTYNAIOT Yepe3 paBHbIE IPOMEKYTKH BpeMeHH

I') HHTEPBAJIbl MEKIY COOBITHAMH MPEICTaBIAIOT c000I CTyuaiiHble BeTIIMHEI

1) mocie/10BaTe IbHEIE COOBITHSA B MOTOKE HACTYNAIOT HE3aBHCHMO JPYT OT Jpyra

1.41 CoctosiHie CHCTEMBI ITO:

a) MOJIOKEHIE CHCTEMbI OTHOCHTEIBHO APYTHX €€ MOI0KeHHIT:

0) paboTa 311eMeHTa B CHCTeMe;

B) IHHAMHYECKOE H3MEHEHHE CHCTEMBI BO BpEMEeHH;

I) Cnocod B3aHMOZEICTBHS J7TeMEHTOB CHCTEMBI [OCPEICTBOM OIpeeIeHHbIX
CBsA3eIl:

1) TaKOI pe3y/IbTaT CleNHAIbHOI epeopraHu3allii 3JeMeHTOB CHCTEMBI, KOra
11eJ10€ CTAHOBHTCA OOJIbIIIE MPOCTOIT CYMMBI YacTeii.

1.42 CuctemnBIiT 3¢ ekt 310:

a) TaKoil pe3yabTaT CrelHaIbHOIl Nepeopraln3allii 31eMeHTOB CHCTeMbl, KOraa
L1eJI0€ CTAHOBHTCA OOMIBIIIE MPOCTOIT CYyMMBI HacTeii;

0) IMHaMIYecKoe H3MEHEHHE CHCTEMBI BO BpeMeHI;



B) CIOCOO B3aIMOIECHCTBHSA 51EMEHTOB CHCTEMBI IIOCPEICTBOM OIlpeIeTIeHHBIX
CBsA3ell:

T) TaKOIl pe3y/IbTaT ClennanbHOI lepeopraHm3alli 31eMEeHTOB CHCTeMbI, KOrIa
LIeJI0€ CTAHOBHTCA 0OJIbIe MPOCTOIl CYMMBI YacTeii:

J1) IPaBHJIBHOTO OTBETA HeT.

1.43 CTpyKTypHas onTHMH3ALHA 3TO:

a) leTICHANIPAB/ICHHBI HTEPAHOHHBI NpoLecc MoTydeH s CEpHH CHCTEMHBIX
3} (}EKTOB ¢ HeTBI0 ONTHMI3AIII TPHKIAIHOI e B paMKax 3aJaHHBIX:

0) moCTpOeHIs MOIETIH;

B) H3Y4eHHS MOJIEIIH;

I') HCCJIEIOBAHIE MOIEI;

1) BCe MepednCcIeHHOE.

1.44 K OCHOBHBIM NIPHHIINIIAM CHCTEMHOTO MOAXO01a OTHOCSTCS:

a) BCe IepeyIICIeHHbIE;

0) HEIOCTHOCTB, MO3BOJIAONIAS paccMaTpuBaTh OJHOBPEMEHHO CHCTEMY Kak
CAIHOE LIEJI0€ H B TO K€ BPEMA KaK IOICHCTEMY /I BBINIECTOANINX YPOBHeII;

B) HEPAapXHYHOCTh CTPOEHHS, T.e. HATNYHE MHOKECTBA (He MeHee JIBYX)
JICMCHTOB, PacTOIOAKCHHBIX Ha OCHOBE IOIYIHEHIIS 37IeMEHTOB HU3LIETO YPOBHAL:

T) CTPYKTYpH3alHA, MO3BOJAIOMIAS aHATH3HPOBATE 3JI€MEHTH CHCTEMEI H HX
B3AIMOCBA3H B PAMKaX KOHKPETHOIH OpraHH3alHOHHOI CTPYKTYPEI

1) MHOKECTBEHHOCTb, IO3BOJISIONIAS HCIIONB30BATE MHOKECTBO MOIedeii UL
OIMHCAHHA OTACIBHBIX 3JIEMEHTOB H CHCTEMBI B IIEJIOM.

1.45 Tlensto MonenpoBaHIA PN PElIeHNN 3a1a4 aHATH3A ABISETCH:

a) Bce MepevcIeHHOoE:

0) OLICHKAa — OIEHUTH JeiCTBHTEIbHbIE XapaKTepHCTHKH MPOEKTHPYeMOil HIn
CYIICCTBYIOMIEHT CHCTEMBI, ONpe/IeIHTh HACKOIBKO CHCTEMA TIpe/IaraeMoit CTPYKTYPHI
OYZyT COOTBETCTBOBATE MpPeIBABILEMBIM TPEOOBAHILIM;

B) CPAaBHCHHE — TNPOM3BECTH CPAaBHEHNHE KOHKYPHDYIONINX CHCTEM OIHOLO
(pyHKIIOHATEHOrO HA3HAYEHNSA IITH COMOCTABHTh HECKOIBKO BapHAHTOB MOCTPOEHIS
OZTHOIT H TOI K€ CHCTEMBI;

I) IPOTHO3 — OLEHHTH MOBEICHIE CHCTEMEI IIPH HEKOTOPOM MpearnoiaraeMom
COYeTaHHH pabovx yCIOBHIL;

M) aHAIN3 YYBCTBHTENBHOCTH — BBHIABHTH H3 OOBIION0 HICIA ¢akropos,
ACHCTBYIONINX Ha CHCTEMY TeX, KOTOphIe B GObIIel CTeNe N BINIOT Ha ee IoBeeHIIe
H ONPEaCIAIOT €€ MoKa3aTen 3¢ ¢eKTHBHOCT.

1.46 Ilenbro MoneHPOBaHNS IPH PeNICHNN 3a1a9 aHATH3A SBISETCS:

a) ONTHMH3AalNA — HATH WIH YCTAaHOBHTH TAKOE COYCTAHIE JIEHCTBYIONIINX
(GakTOpOB H HX BeIMYHMH. KOTOpoe oOecreumBaeT HAIUTy4ullllle  TOKa3aTell
3 (peKTHBHOCTH CHCTEMBI B IIe/IOM:;



0) OleHKa — OLEHHTH JeliCTBHTEIbHEIC XapaKTePHCTHKH IMPOEKTHPYEMOil MM
CYWIECTBYIOMICH CHCTEMBI, ONpPeaeINTh HACKOIBKO CHCTeMa npearaeMoil CTpyKTYpbI
OYZYT COOTBETCTBOBATH TPEIBABIAEMBIM TpedOoBaHMsM;

B) CpaBHEHHE — IIPOH3BECTH CpAaBHEHHE KOHKYPHPYIOIIHX CHCTEM OIHOTO
(DYHKUHOHATBHOTO HAa3HAUEHIA IIH COTOCTABHTE HECKOTBKO BaApPHAHTOB MOCTPOEHHS
OJIHOIT H TOI1 K€ CHCTEMBI;

I) IPOTHO3 — OLCHHTH MOBEICHHE CHCTEMBI [IPH HEKOTOPOM NpeArnoaraeMoMm
COYeTaHHH paboyunX yCIOBHIT:

A1) aHAIN3 YYBCTBHTENBHOCTH — BBHISBHTH H3 OOJBLIONO YHCIA (akTopos,
ACHCTBYIOLIIX Ha CHCTEMY TeX, KOTOPBIE B GOJIbIIel CTele N BIHSIOT Ha €€ IIOBEICHNE
H ONpeIedoT ee noKasartean 3 PpeKTHBHOCTH,

1.47 B oOmemM cioydae Bce MOZemH. He3aBICHMO OT obmacreit n cdep nx
NpHMEHEHHs OBIBAIOT CIIAYIOMIEro THIIA:

a) BCEMH NepeyICIIeHHBIMIIL;

0) MO3HOBaTEILHBIE:

B) MparMaTHYecKHe;

T') HHCTPYMEHTAILHbIE;

1) IPaBHIBHOTO OTBETA HeT.

1.48 B 3aBucHMocTH 0T XapakTepa H3Y49aeMBbIX MPOLECCOB B CHCTEME BCE BHIIBI
MOJIerIeil MOT'yT ObITh pa3/e/IeHbI Ha:

a) BCe NepeyuHCIICHHBIE;

0) craTHdeckie n IMHAMIYECKIe;

B) ICKPETHBIE, HETIPEPLIBHBIE I AHCKPETHO-HETIPEePHIBHEIE;

I') IeTePMHHHPOBAHHEIE H CTOXACTIYUECKIIE:

1) MPaBHJILHOTO OTBETA HET.

1.49 Moznens sBiseTcs ctaTnueckoit, eci:

a) cpemll mapaMeTpos, YUacTBYIOIIHX B €€ ONNCAaHHH HET BpPEeMEHHOrO
napamerpa;

0) cpeui mapameTpoB, YIACTBYIOLINX B €€ ONMHCAHIH €CTh BPeMEHHOIT IapaMeTp;

B) €CJIH OHa OMMNCHIBAET MOBEJICHHE CIHCTEMbI TONLKO B IHCKPETHbIE MOMEHTEI
BpeMeEHII;

I) €CIIH OHAa OMMHCBHIBAET MOBEICHHE CHCTEMBI TS BeeX MOMEHTOB BpPeMEHH H3
HEKOTOPOTO MPOMEKYTKA BpEMEHI;

1) IPaBHIBHOTO OTBETA HeT.

1.50 Mozens sBiaseTcs AHHAMHYECKOIL. ecm:

a) OHa OMICHIBAET IMOBEICHIIE CHCTEMEI BO BpPEMEHI;

0) cpexn MapaMeTpoB, yYaCTBYIONINX B €€ OMHCAHHH HeT BPEMEHHOIO
napameTpa;

B) OHA OIIICHIBAET JeTePMHHIPOBAHHbIE MPOLIECCHI H COOBITHS:

T') OHA OIHCHIBAET BEPOATHOCTHEIE MPOLECCH H COOBITHS:



1) IPaBHJILHOTO OTBETA HET.

2. Bonpocwt 6 omkpsimoit hopme

2.1 AHalOroBBIl CHrHalx H €ro AHCKpeTHas BEPCHA CBS3aHHBI IIPOLIECCOM,
KOTOpPBIH Ha3bIBaeTCs

2.2 TeopeTHyecKkoe J0CTATOYHOE YCIOBHE, KOTOPOE Ae1aeT BOIMOKHEIM [I0THOE
BOCCTAHOBJICHIC ~AHAIOTOBOTO CHTHAJAa H3 MOCTEJ0BaTeNbHOCTH PaBHOMEPHO
pacrpeie/IecHHBIX ANCKPETHBIX BEIOOPOK, Ha3bIBaeTCs

2.3 DQdeKkT 0T YMHOKEHHS CHEKTPOB CHIHAIOB IOpH CBEpPTKE Ha3bIBaeTCA

24 HexenartelbHble  1eKTPHYECKHE  CHTHAITBL INPHCYTCTBYIOIIHE B
NEKTPHYSCKHX CHCTEMAX, Ha3bIBAKOTCH

2.5 HIYMBI — 3TO ITYMbI HCKPOBOTO 3aKHTaHHs, KOMMYTallHOHHBIE
IMITYIbCHBIC ~ IIOMEXH M MYMBI OT JPYTHX POACTBEHHBIX HCTOYHHKOB
3J1CKTPOMArHHUTHOTO H3IYUCHHS.

2.6 Slapo cBepTKH NpH (IIBTPAIHH YaCTO HA3BIBAKOT :

2.7 MIOMEXOYCTOHYNBOCTD ABJIACTCS MpPeIeIbHO T0CTIDKIMOIL.

2.8 Ecimnt cBoiicTBa IITyMOB (MOIIHOCTB, CIIGKTPAIbHbIIT COCTAB) He MEHSIOTCS BO
BPEMEHH, TaKHe IIyMbl MOKHO Ha3BaTh

2.9 Ecin miyMel CyMMHpYIOTCS ¢ «YHCTBIM» CHTHAIOM 1 He 3aBHCST OT Hero.
TaKHe IIYMbl MOKHO Ha3BaTh

2.10 BeicTpoe yxXyamieHHe KauecTBa BBIXOAHOTO CHTHATA 3a CUeT OILIHOOK.
HHAYIHPOBAHHBIX KAHAJIOM, Ha3bIBAETCA ddexTom.

2.11 Ecan mmpyHa monocsl KaHana NpHOIH3HTEIBHO paBHa NIMPHHE ITOJOCHI
CHIHATa, TO HCKaKeHHe OyIeT MNpeBBIATh UIHTENbHOCThL IIepenauil CHMBOJA W
MPHBEICT K HATIOKCHIIO HMITYIbCOB CHIHAIOB. DTOT 3¢ (heKT HasbIBaeTCA

2.12 Ecan mar KBaHTOBaHHA MOCTOSHEH. KBAHTOBAHIIE SIBIIAETCH

2.13 Illympl, BO3HHKAIONIME MPH TEIUIOBOM ABIDKEHHH HOCHTeIeli 3apsjga B
NPOBO/IHIKE, HA3BIBAKOTCA HIYMaMH.




2.14 JluneiiHoe yCTpOICTBO, CIPOSKTHPOBAHHOE, YTOOBI JaBaTh Ha BBIXOJE
MaKCHMalIbHO BO3MOKHOE JUI TaHHOTO CHTHAJIa OTHONIEHIHE CHIHAIV/IIYM Ha3bIBaeTCA

buasTp.

2.15 Curnan nmeer CIEKTp, €CIIH BHIIIE ONpeIeIeHHOI YacTOThI BCe
KO3()pUIIHEHTHI CIIEKTpa PaBHEI HYIIIO.

2.16 @uisTp, nponyckaommii 6e3 H3MEHeHHs BCe YacTOTHI HIDKE 3aJaHHOIL, 1
YAaIdrT U3 CHTHala  BCe€  4YacTOThl  BBIIE  3aJaHHOI,  Ha3bIBaeTCH

2.17 YacToTa, KOTOpas pa3rpaHHYHBAET MpPOIYyCKaeMble (IIBTPOM HACTOTHI,
Ha3bIBae€TCA YacTOTOI

2.18 Cpena pacmpocTpaHeHHsA, IUIH  3IeKTPOMATHHTHBII TPakT —CBS3IL
COCIHHSIOIIIIT MepeIaTUHK U IPHEeMHHK, Ha3kIBaeTcs :

2.19 Ceeptka — ocHOBHOIT mpouecc B midpoBoii 06paboTke CHIHAIOB, H ee
Ha3BIBAIOT

2.20 undpoBoii GpHIBTP — YCTpoOIicTBO, B KOTOPOM BBIXOIHEIE
OTCYETBl CHIHAJA NPEJICTAaBICHBl B BHJIE IHHEHHO KOMOMHAIMN IpeIbITYIIHX
OTCUYETOB BXOIHOTO H BBIXOJIHOTO CHTHATIOB H TEKYIIEro OTCYeTa BXOAHOTO CHIHAIA.

2.2] Tlpouecc 3amepa BeIHYHHBI CHTHANA YePe3 PaBHbIE IIPOMEKYTKH BpEeMEHH
Ha3bIBaeTCs JHCKpeTH3alHeil.

2.22  VcerpoiicTBO, KOTOpPOe HHTEpPNOIHPYeT AHCKPETHBI CHCHAT 10
HEIIPEPBIBHOIO, HA3bIBAETCS

2.23 Yacrota, ¢ kotopoii AIII mpoH3BOANT 3aMephl aHATOTOBOrO CHTHAIA I
BBIJIAET €ro IH(POBEIe 3HAYCHIIA, Ha3bIBAETCA YaCTOTOI

2.24 CHTHAJla XapakTepH3yeT pacrpeleleHHe >Heprul i
MOILIHOCTH CHI'HaJa 10 AHANa30Hy YacToT.

2.25 Ilpouecc coriacoBaHns CHIHANA ¢ COOCTBEHHOIT 3ama3abIBalomIeil Bepeieii
Ha3bIBaeTCA ;

3. Bonpocwl Ha yemanoenenue npasuivnoit nociedosamensHocmu

3.1 IlpoexTupoBanne MIGPOBHIX (IIBTPOB BKIOYAET MATH OCHOBHEIX 3TAIOB.
PaccTaBpTe Tamsl o NOpsaKy.



a) OCTpOeHHEe (PYHKIHOHAIBHEIX H MPHHIHITHATBHEIX CXeM (GmIpTpOB, MOHTaK
YCTpOIiCTBa NpH aNmapaTHOil peaan3alim I nporpammipoBanne [P Ha sa3bike
HH3KOTO IJIH BBICOKOTO YPOBHSA

0) pacueT paspsAIHOCTH BXOJHOTO H BBIXOJHOTO CHIHAIOB. pa3pAaIHOCTH
KO3 uunenToB GuasTpa m apudmeTIUecKx yeTpoiicts. IIpn 3toM nckmovaercs
BOSMOZKHOCTD  [ICPETIONHEHNS  PaspAIHOCTH IyTeM BBeJCHHS MAcIITaGHpYIOMIIX
K03 duienTon

B) peIICHHE aNNpPOKCHMALHOHHON 3aaul ¢  Melbio onpeneIeHs
Ko3pduunentoB a;, b; nepemarounoii $yskumn  H(z), mpnm KoTopweix (misTp
YAOBJIETBOPACT 3aJaHHBIM BPEMECHHBIM JTHO0 YaCTOTHBIM XapaKTepHCTHKAM

I) BEIOOP CTPYKTYPhI HIH (hOPMBI peaTH3aliim undposoro ¢uisTpa (mpsamas,
KaHOHHYECKasA, KaCKaIHasl, Napa/UlebHas, JeCTHIIHAS 1 T.11.)

1) MpoBepKa MOJETHPOBAHHEM COOTBETCTBIIA XapakTepHCTHK pa3paboTaHHOrO
[P 3ananHBEIM

3.2 VcTaHOBHTE MOC/IE10BATEIBHOCTE aNrOpHTMa CHHTe3a midpoBoro GpuisTpa
0 METOIY BPEMEHHBIX OKOH.

a) nporpammupyem Id 1mbo peannsyeM ero anmapaTHEIM clocoGoM.

0) HCMONB3ys OXHO M3 BPEMEHHBIX OKOH, nonydaeMm orcuerst X h(nT) =
h,(nT)w(nT),0<n<N-1.

B) K MONydYeHHBIM oTcuetaM AUX npuMensem obpaTHOe mHCKpeTHOe
npeodpasosanne Pypre 1 nomyuaeM orcuersi X h a(nT).

r) 3amaemcs tpedyemoit AUX — ®HY, ®BY, [1dD, Pd.

r w mm
a) auckpernsupyem AUX na N vacreii Ha HHTEpBalle 4acToT w, € [— = }-].

e) caBuraeM orcuersi X BnpaBo Ha BEMMHHY —— JUI1 JOCTHXKCHHA

¢m3mueckoii peamnzyemoctn 1d.
) 3aMHCBIBACM BBIpaKeHHe 1A CHCTeMHOl pynkmmm: H(z) = YN=lq,z~i,
3) 3HauYeHHA orcuetoB X mpmaEMaeMm 3a KO3 HINEHTE HepeKypCHBHOTO
ungposoro ¢uaeTpa: a, = h(nT),raen = 0,N — 1.
i) KoHTpomIpyem AUX [1®: A(w) = |H(e/*T)|.

3.3 111 nonaBaeHns aaIHTHBHEIX CTALHOHAPHBIX LIIYMOB CYIIECTBYET aJrOPHTM
CTIEKTPAIBHOrO BEIMHTAHMA. PaccTaBbTe Tams! aaropurya 1o nopsixy:

a) OLICHKA CIIEKTpa IIyMa

0) pa3sgokeHHe CHIHANA C IOMOIIBIO KPaTKOBPEMEHHOI0 Ipeobpa3oBaHus
®ypee (STFT) mm apyroro npeoGpazoBaHms, KOMIAKTHO TOKAIN3YIOIIETO HEPIHIO
CHI'Haja

B) «BBIYHTAHHE» AMIUIHTYIHOTO CHEKTpa HIyMa H3 AMILUTHTYIHOTO CIIeKTpa
CHIHaja

r) oOpaTHOe npeoGpaszoBanne STFT — cunTe’ Pe3yIbTHPYIOLIEro CHrHaja



3.4 PacctaBpTe [0 MOPAIKY 3Tambl CHHTE3a ungposoro QuaeTpa MeTomoM
IPAMOTo CHHTE3A.

a) 110 3a71aHHBIM XaPaKTEPHCTHKAM HaXOIHM MOPSAIOK ¢uabTpa n.

0) HaxoUM NoIokeHHe MoMocoB |[H(=)*, a 3aTeM clcTeMHoIT Gynkumm Hiz).

B) 3aMensieM B Bbipakennn 11 |K (jw)|?e/“T ua z, 3atem naxomim Bepakenie
AUld KBapata cictemuoit pynxkmmm |H(z)|? = H(z)H(z1).

T) HCXOs H3 PACHONIOKEHHS IIOTIOCOB, HAXOIIM BBIDAKCHHE JUIA CHCTEMHOIT
(ynKmm H(z) 1 3anmceiBaeM pasHocTHOE YPaBHEHHE, HA OCHOBaHHI KOTOPOTO CTPOHM

$uibTp (ero crpykrypHyIo cxemy).

3.5 VcTaHOBHTE MOC/IENOBATEIBHOCTh HAXOKICHHS BBIXOIHOI'O CHTHajIa, IpH
HCTIOIB30BAHIII TCKPETHOTO NpeobpasoBanns Pypse.

a) HAXO/KIEHIe 0OPAaTHOTO MHCKPETHOTO npeodpazoBanisa Oypee.

0) HaXoKIeHHe CIIeKTpa BBIXOAHOTO CHIHAA.

B) C MOMOWIBIO MPSMOIO HCKPETHOTO npeoOpazoBanns Dyphe HaXokKIeHIe
CIIEKTpa BXOIHOTO CHIHAJIA.

T') MOJIYyYeHHUs BBIXOJIHOIO CHIHAIA.

3.6 YcTaHOBHTE MOC/IEI0BATEIBHOCTD ITATIOB npeoOpa3oBaHmns curuata B AIIL.

a) KOIHpOBaHIIe (MpeACTaBIeHHe IBONIHBIM KOJI0M)

0) AHMCKpeTH3aLs 10 BpeMeHn

B) KBaHTOBaHIIE 10 YPOBHIO

r) MoAH(pHKALNA KoJa (IpAMOit Ko, HCIIOIB3YEMBIH NPH YMHOKEHIH/ IeTe L.
H 0OpaTHEIT KO, HCIIOIb3yeMBIii IpH CI0KEeHHI/BBIYHTAHIN)

3.7 VYcraHoBHTe B NpaBILIBHON I0CT€I0BATEIBHOCTH On0kn 111 1ndpoBoii
00paboTKH aHAIOrOBOTrO CHIHAA.

a) HIBTP HI3KHX YacTOT

0) ALII

B) ITAII

r) wHgpoBoii GrisTp

3.8 VcramoBnte mnociaenoBaTenbHOCTh  JeliCTBIA alroput™Ma 1u$poBoii
(prbTpammm nocnenoBaTenbHOCTel KOHEYHOI UTHHET Ha ocHoge J[I1D.

a) Berancienne N-rogeunoro OJ{I1dD nocie10BaTe IbHOCTI Y(jwy). B pesynbTate
Uero moay4arTcsa N 0TCUeTOB BBIXOIHOIT IIOCIe10BATE IBHOCTI y(n)

0) nepemHokeHne N YacTOTHEIX Bbi0Opok /ITID BXomHoiT mOCIe10BATEIEHOCTI
n JJUX ¢uretpa n obpaszoBanme N-Toueunoii nocienoBareabHocT Y (jwy) =
H(jw)X (jwy)

B) BhIUHCIeHe N-Toueynsix J[[1D nocJie10BaTenbHocCTell X(n) u hin)

I) 3an0MHHaHIe N; OTCYeTOB BXOIHOI MOCJIeI0BATEILHOCTH X(11)



3.9 VcraHoBHTe nocie10BaTe IbHOCTD AeiiCTBHIT AJITOPHTMa MPOPEKUBAHNS T10
BpeMeHH ObICTporo npeobpazosaniis Oyphe.
a) paslelieHHE HAa YeTHblE H HEYCTHBIC 3HAUCHHS 7 YPaBHEHHSA CIIEKTpa

JHCKPETHOTo CHrHama X (ej“’T) = Z:z_m x(nT)el®nT

6) B HCTHBIC H HCUCTHLIC YaCcTH BBEIEHIE HOBBIX HHICKCOB U1 HyMeEpallliH
OTCUYCTOB

B) Pa3ICINTE HA YCTHBIC I HEYETHBIE YacTH IMOJIYYCHHBIC HHACKCEI, 10 TeX Inop,
[TOKa HE OCTAHYTCA YacTH, COIepiKalle 1o OJHOMY OTCHETY CHIr'Haja

3.10 YcranoBuTe nocie10BaTeIbHOCTD ACiiCTBIIIT AITOPHTMA IIPOPEKHBAHUS 1O
4acToTe OBICTPOro npeodpazopanng Pypee.

a) pas/IeliecHHe MOMoIaM 3HAYeHIS /1 YPaBHEHNA CIIeKTpa IHCKPETHOTO CHI'Hala

, & :

X(e/T) = Yo x(nT el

0) pa3zenuTh MOTyYeHHblE MHIEKCH, 10 Tex nop, MOKa He OCTAHYTCS YacTH,
COAEpIKaIIle 10 OJHOMY OTCYeTYy CHIHAJIa

B) B K&/KIYIO H3 YacTeil BBeIeHe HOBBIX HHIEKCOB IS HYMEpaLHH OTCYETOB

3.11 VcraHoBHTe NOCIEIOBATEIBHOCTD JeiiCTBHIT aIropuT™Ma OHIIHEIHOro
1peoOpa3oBaHNs.

a) 10 MOIYIeHHOMY BBIPA/KEHHIO IIOCTPOEHITe I(POBOro ¢uasTpa

0) MNpOH3BECTH 3aMeHy., NpPHBECTH BBIpAKEHHE NepenaTouHoil  GyHKIHN

aHazorooro ¢puiastpa K (p) = £@) KBHay H(z) = -E—“?-i"a—‘z—_[—
D(p) 1-3  b;z-
B) NpOH3BECTH KOPPEKIHIO XapaKTEPHOIl YacTOTHI aHAIOTOBOTO (¢uneTpa-
2 w,T
IPOTOTHIA (YaCTOTHI Ppe30HAHCA, PEKEKIIHH IUTH cpesa) w, = ;tg ;
1 2 19,3 & z-1
') pa3JIOXHThL p = =In z B ps1 =—( = = ) ===
)P AHTR P = = PP =z §+3§2+5§2+ vy
z—1
B) OTPaHHYHTELCS NIEPBBIM WIEHOM psila p = sEes —

3.12 Bam HeoOXOINMO MNpOaHATH3HPOBATH OCOGEHHOCTIH HECTaIllOHAPHBIX
CHTHAIOB  C  MOMOIIBIO  BPEMEHHBIX  OKOH.  YCTAaHOBHTE  NpABIVIBHYIO
MOC/IeI0BATEIbHOCTD AeiiCTBHIL.

a) BBIIENTE HeOOXOIMMBIIT BpeMeHHOIT HHTepBaI

0) mpoBecTH aHaIN3

B) BBIIEINTH BpeMEHHbBIE OKHA

I') IEPEIiTH K YaCTOTHO-BPEMEHHOMY MPE/ICTABICHHIO CHIHATOB

1) npousBecTH npeobpazopanne Pypre

3.13 HeobxoamMo NOAYYNTE Ha OCHOBe HMITYJIBCHOIH  XapaKTepHCTHKII
(pr3nueckn peami3yeMelii KIX-puasTp. YetaHoBHTE IPaBILUIBHYIO
MIOC/ICI0BATEIbHOCT I CTBHII.

a) BBITIO/IHHTE CIABHT HMITY/IECHOIT XapaKTepHCTHKIL BrpaBo Ha (N-1)/2 orcueros



0) yceub HMITYJIbCHYIO XapaKTepHCTHKY 3a npeaenamu n<0 u n>N.,

B) YaCTOTHas XapaKTePHCTHKA (HIBTPa alMpPOKCHMIPYETCS YCEUEHHBIM PAIOM
®ypse.

T') U1 NPeABIAYIIETO Iara Henoub3ywTes KodddummenTts! ha[n-(N-1)/2].

3.14 VcrtaHoBHTe mociien0BaTedbHOCTh cHHTe3a [P MeTo10M HHBapHAHTHBIX
HMITYJIbCHBIX XapaKTepHCTHK.

a) ONpeaeanTh CTENEHb NPHOIILKEHHA aMIUTHTYIHO-4aCTOTHOI XapaKTepHCTHKH
cuHTe3npoBaHHOro I[{d K XxapakrepHcTiKe aHAIOrOBOTO MPOTOTHIIA

0) HaiitTn cicteMHyto QyHKIo H(z) duisrpa

B) CpaBHHTH CHCTeMHYI0 GyHKI0 H(z) ¢ ee oOmmM BelpakeHnem

I) BBIYHCIHTE 4YaCTOTHHI Kodpduument nepemaun I[P, ocymecTsns B
cuctemsoii Gpynkmmn H(z) 3ameny nepemensoii o popmyiae z=el®T

1) onpeaennTs K03 HIHEHTH TPaHBEPCaIbHOIL H peKypCHBHOIT yacTeit

€) CPaBHHTH Pe3yIbTAT ¢ YaCTOTHBIM KO3(HINEHTOM Mepenadyl aHaaoroBoii
e

3.15 Vcranosure nmociaenoBatenbHOCTh cnHTe3a [[® MeTo710M HHBapHAHTHBIX
YaCTOTHBIX XapaKTepHCTHK.

a) TOIACTAaBHB 3HAYEHHA IOIY4HTH (OPMYIY IS CHCTEMHOI (YHKIHH
undposoro ¢puasTpa

0) 13 GopMyIIEI MOTYIHTH CTPYKTYPY LHpPOBOro GuiIsTpa

B) ONpeeanTh YacTOTY Cpe3a aHaJIoroBOro (hIiIbTpa-mpoTOTHIIA

I') BBIYHCIHT CHCTEMHYIO (DYHKINHIO CHHTE3HPYEMOTo (ppoBoro Gpuisrpa

J1) ONpeNeIHTh 3Ha4eHNe HHTepBala INCKPEeTH3AIINI

3.16 YcraHOBHTE NOCIEI0BATEILHOCTE ASTICTBHIT IPH TICKPETHOI CBEPTKe.
a) NEPEMHOKHTH CIIEKTPhI CHIHAIOB

0) mepeBecTH ABa CHIHANA B YaCTOTHYIO 001acTh

B) IepEeBECTH CHTHAIBI BO BpeMeHHYI0 001aCTh

3.17 YcranoBuTe nocae10BaTeIbHOCTh AeficTBHIT pH roMoMopdHoii 06paboTke
CBEPHYTOI'0O CHIHAJA.

a) BBINIOJIHHTE NpeoOpa3oBaHme Biaa exp|]

0) moaBeprHyTh BXOAHOIT CHIHAI mpeoOpa3oBaniio Dypee

B) NpeoOpa3oBaTh NMPOH3BEICHHIE B CyMMY C IOMOIIBIO BhipakeHia log®(jo)=
log[®(jm)]+ log[P.(jo)]

I') BBIIIOJIHHTE 00paTHOE npeoOpasoBaniie Oypre

1) npruMeHnTs K log[@(jo)] onepammo obpatHoro npeobpazopanns ®ypse

6) curran X(t)=x;(t)+x:(t) MoaBeprHyTh NHHEiiHOI 00paboTKe H BBIXOIHOII
curnan y(t0=y,(t)+y(t) mpeobpasyercs. Bemoauuts npeobpasosanne Oypre

3.18 Ilycte 3aman curnan s(t) Ha BBIXOJE JIMHEHHOTO TpakTa H TpedyeTcs
MOIYyYHTh HHPOPMAIHD 00 HCXOAHOM CHTHale Si(t), AeHCTBYIONIEM Ha €ro BXOJe, a



TaKKe 00 HMIYIbCHON XapakTepHCTHKe g(t) camoro Tpakta. CBs3b MEXKIY TpeMms
MEPEUNCICHHBIMI  QYHKIIAMI BpEMeHH ONpelenseTcss CBepTKoil: s(t)=s;(t)*g(t).
Omnpeznennte nocie10BaTeIbHOCTH MPH IPHMEHEHHH KEeICTPa MOIIHOCTI.

a) BBINOIHATE 00paTHOE npeobpasoBanie Oyppe

0) BBINOJIHHATSE J0rapugMupoBaHie

B) ONpEIeINTh KBaJApaT MOIY/IA CIIEKTpa

T') BRITNIOJIHUTE IpeoOpasoBanne Dypre

3.19 VcraHoBHTE M0C/IEI0BATEIBHOCTD ITAIIOB PACUeTa AHCKPETHOTO ¢mbTpa ¢
KHX o MeToay B3BeIINBaHHA.

a) moadmpaercs HoaxoaAmas (GYHKIHA «OKHa» Ww(n) I8 MOTH(HKAIH
MOCIIeI0BATELHOCTH /(1)

0) HAXOIHUTCA COOTBETCTBYIOMIAS HMITYJILCHAas XapaKTepHCTHKa A(n) nyTeM
HaXOKIeHNA oOpaTHOro Z-npeobpasosanns GpyHkumn H(z).

B) MOJTy4JaeTCss HMITY/IbCHAS XapaKTepPHCTIKA KOHEUHOIT UTHTeIbHOCTH /(1)

I) 3aj1aeTcs Tpedyemas KOMILIEKCHAs YacTOTHAs XapakTepucTika H(jQ)

3.20 VYcraHoBHTe MOCTEN0BaTETBHOCTh 3TANOB MpPH  NPOSKTHPOBAHHH
peKypcHBHOTO 1H(poBoro GHILTpa MO aHATOroBOMY IPOTOTHITY.

a) BBIOOP CTPYKTYpPBI THCKPETHOTO (PHIIBTPA I pacueT ero kod(hQHImeHToB

0) mepexox ¢ nomomkl OGHIHHEHOro Z-mpeoOpa3oBaHA K JAHCKPETHOMY
buasTpy

B) IPOEKTHPOBAHHE aHATIOIOBOTO IPOTOTHIIA

I) aHaIN3 BINSHHA OrPAHHYEHHS Pa3pAIHOCTH M KOPpeKIms Ko3(dHIeHToB
A

71) y4eT HCKaKeHHIl OCH YacTOT MpH OHHHeliHOM Z-TipeoOpa3oBaHHH

€) KBaHTOBaHMHE KO3(()HIIEHTOB THCKPETHOTO (PIIBTPa (Mepexo1 K MI(pPoBOMY

$UIBTPY)

3.21 VcraHOBHTE NOCIETOBATeTBHOCTh 3TAalloB aaroput™a cuTtesa 1D ¢
HCIIOJIb30BAHHEM Z-(DOPM.
a) HAlTH MaKCHMaJIbHYIO CTeneHb B K(p). YMHOKNTD YHCIHTEb I 3HAMEHATE b

Hap™ .
0) mpHBeCTH BEIpakeHHe /U1 CHCTeMHOIT YHKINH K CTAHAAPTHOMY BHILY:
Maazt
H(z) = ky————
—VN p.o-1
1-) j=1bjz

B) IIOJICTaBHTh BhIpakeHHe Ui Z-popMm
I) paccuHTaTh KOY()QUIMEHTH a; , b; , Ko I mocTponts ctpykTypHYyIo cxemy LD
1o 1r000ii 13 GopM peanmzamn

3.22 VCTaHOBHTE NOCIEIOBATENLHOCTh JeliCTBHII OXHOTO M3 METOIOB
YacTOTHOrO MpeoOpa3oBaHUs., IIPHMEHSIeMOro rpH cuHTe3e 1D,

a) moayunts [P ¢ 3a1aHHBIMH XapaKTepHCTHKAMH

0) BBIMOTHHTH JAHCKPETH3ALIIO (IILTPA



B) BBITIOJIHHTB NIPe0Opa3oBaHiie MOI0CH YacTOT (aHaJIOTOBHIIf-aHAIOT OBBIIT)
I) BBINOIHNTB PACueT aHAIOTOBOTO (HIBTPA HIDKHIIX 9aCTOT (Oxp=1)

3.23 VcraHoBHTE MOCTEIOBATENBHOCTh  JeiiCTBIIN OJHOTO H3 METOIOB
aCTOTHOrO NPe0dPa3OBaHNA, IPHMEHAEMOTO NPH cHHTe3e 1[D.

a) moayunts LD ¢ 3axanHBEIME XapaKTepHCTHKaMH

0) BBINOIHUTH AHCKPETH3AIMIO ¢dmeTpa

B) BBINOJIHUTE NPeobpa3oBaHie MOI0CH YacTOT (mmdpoBoii-mdporoit)

I') BEIIIOJIHHTE PacyeT aHAIOroBOro (pIIbTpa HIKHHX YacToT © = o / 4

3.24 VcTaHOBHTE MOC/I€0BaTeIBHOCTD AeliCTRII npu cuntese KIX-duisrpos
METOIOM YacTOTHOIT BEIGOPKII.

a) HAXOIAT HMITY/TECHYIO Xapakrepnctuky g(kT)

0) wactotHyIO XapakTepHCTHKY  mudpoBoro  QuasTpa NOABEPraT
ANCKPETH3ALMI KaK NEPHOANISCKYIO (DYHKIIHIO

= -7 T
B) YaCTOTHYIO XapaKkTepHCTHKY pa30HBAaIOT HHTEPBAJ 10 YacTOTe {—T- <w< = )

Ha N paBHBIX yacTeit
I) K oOpa3oBaBmieiics MOCIeI0BATETBHOCTI sHayeHnit K(nQ) npumensior
AHCKpeTHOE npeodpasoBanne Pypre i GsicTpoe npeodpaszoBanne Oypre

3.25 Onpenennte nocien0BaTeABHOCTS AeiicTBHIT npH romoMopdHoit 06paboTke
allIHoCHTHAIA.

1) BeImomHuTE npeo6pasosanne /=1 } spagiomeecs 0OpaTHBIM I10 OTHOIICHHIO
K npeoGpazosanmio X(z) = log X (z)

2) BBINOJHHTH HeIHHeliHOe npeodpazopanne J[{ |. KOTOpO€ oIlpeaensieTcs
cootnomenneM X(z) = log X(z)

3) BemonHnts omepatop T | f» KOTOPEIl COOTBETCTBYeT IHHeiiHOl
HHBApHAHTHOII ClCTeMe

4. Bonpocwi na yemanoenenue coomsememeus.

4.1 VcraHoBHTe COOTBETCTBIE MEKIY 3HAYCHISMI MOIYTHPYIOIIEIT YacTOTHI 1
IIHPHHOII criekTpa AM-curnana:

3HaYeHNe MOy IHpPYIOMIeli YacTOThI IInpuna cnektpa AM-curaana
1. 100 I'u a) 200 I'u
2.200 ' 0) 400 I'n
3.1000 I'n B) 3000 I'
4. 15T r) 2000 I'u
) 30 I'n
e)45Tu
K) 100 T'u




4.2 YcTaHOBHTE COOTBETCTBHE MEKIY MOAYIHPYIOMIEH H Hecylieil yacToTaMi 1
4acTOTaMH COCTaB/IAIOLINX crieKTpa AM-curuana

Moaymupyromas 1 Hecymas 4acTOThI

CHT'HaJla

YHacToTel cocTaBasomNX crekTpa AM-

1. 50 ', 1000 I'u

a) 950 I, 1000 I'mt, 1050 T'u

2.200 I', 5000 T

0) 4800 I'r, 5000 I'm, 5200 I'u

3. 628 pan/c, 6280 pan/c

B) 900 I'm, 1000 I'y, 1100 I'n

r) 950 I'm, 1050 I', 1100 I'

a) 4850 ', 5200 I'n, 5400 I'n

e) 960 T, 1000 T, 1060 I

4.3 VYcTaHOBHTE COOTBETCTBHE MEXKIY aMIUIHTYJaMH Hecylleil, rIyOHHOII
MOIYJIALHH H aMIUTHTY0ii OOKOBBIX YaCTOTHBIX COCTABIAIONIX AM-cHrHaIa

AMIumTyaa  Hecymeil,  riayOmHa | AMIUIHTYIa OOKOBBIX YaCTOTHBIX
MOIYJIALHH cocTaBisAomx AM-cHuruana
1.1B,1 a)0.5B
2.8B,0.5 06)2B
3.4B.0.8 B) 1.6 B
4.6B,04 r 2B
1) 14B
e) 2B

4.4 YcTaHOBHTE COOTBETCTBHE MEXKIY 3IeMEHTaMH aMIUTHTYIHOTO MOIYIATOpa

H X HasHa4YCHIEM

DNeMEHT aMILTHTYIHOTO
MOJIyIIATOpa

Haznauenne »1emenTa

1. Tpan3zuctop

a) copMHPOBATh HOBHIE YaCTOTHI Wy - £, wWo+Q)

2. Pe3oHaHCHBIIT KOHTYD

0) BBIAETHTE YaCTOTHI Wy - Q. Wi, Wo+Q

B) ¢(OPMHPOBATH HOBEIE YaCTOTHI W,

I') BBIACIHTH HECYIIVIO

4.5 VCTaHOBHTE COOTBETCTBHE MeXKIy MaKCHMAaJbHOI H MHHHMAIBHOII
qacToTaMi npi YM u 3HaueHneM JeBHAINN YaCTOTHI

MakcnmaneHad H  MHHHMaJbHas | 3HaYeHHe JAeBHALIH YaCTOThI
yacTota npn YM
1.2kl 1 k' a) 3140 pax/c
2. 12 kl'; 8 k' 0)2 kI
3. 112 kT'u: 110 k' B) 6280 paxn/c;
4. 62800 pax/c;: 31400 pan/c r) 2.5 k'
a) 2.6 k'

e) |l k'




4.6 VYcraHOBHTE COOTBETCTBHE MCKIYy 3HA4YCHHEM [eBHALIMH YacCTOTHI,
Moxyanpyrouteii yactotsl npn YM i 3sHaueHneM MIHpHHE! CIIEKTpa

3HaveHHe JIeBHALIH YacTOTHI H 3HaueHHe NIMPHHEI CIIEKTpa
MoayaHpyromieii yactoTsl npn YM

1. 1 kI'm; 1T a)4kln

2.2kI'm; 1 k' 0) 6 k'l

3.2kl 2 k' B) 8 kI'1
r)2 kl'o
) S kI
e) 10 k'

4.7 VYcTaHOBHTE COOTBETCTBHE MEKIY mapamerpamMn YM curmama u ero
MaTeMaTHYeCKOIl MOIeIbI0

[Tapametpst UYM-crruana Maremarnyeckas Monens

1. M.=2, wo = 628000 pam/c; Q= 62800 pazn/c, | a) u(t)=6cos(628000t +2s51n62800t)
Un =6 B

2. M=1, £, = 10° T';; Q= 62800 pax/c. U, =2 B | 6) u(t)=2cos(628000t +sin62800t)

3. My=3, f, = 10° I'; Q= 628 pan/c, U, =5 B B) u(t)=5cos(6280t +3sin628t)

4. M=5, f,=10°Tw; F= 100 'y, U, =3 B r) u(t)=3cos(6280t +5sin628t)

a) u(t)=8cos(1000t +0.1sin628t)

e) u(t)=9cos(100t +0.9sin62,8t)

4.8 YcTaHOBHTE COOTBETCTBHE MEKITY YCTPOIICTBOM H HAaHMEHOBAHNEM CHIHATA
Ha €ro BBEIXOJIe

YcrpoiicTtBo CHrHan Ha ero BeIXOe
1. luckpernsarop a) IHCKPETH3HPOBAHHKIIT CHIHAT
2. KBanroBarens 0) KBaHTOBaHHBIII CHIHAI
3. Konep B) curaai KM
r) curgan AIIM
1) aHAJIOTOBBIIT CHTHA
e¢) curaan KAM

4.9 VcraHOBHTE COOTBETCTBHE MEKIY MTHHOI KOZOBOI KOMOMHAIIIN CHIHATA
ITKM 1 KomidecTBOM ypoBHeli KBAHTOBAHIS

Jl11Ha Ko0BOiT KOMOHHAIHH KoanuecTBo vpoBHeii kBaHTOBaHIS
1. 256 a) 8
2.16 0) 4
3.128 B) 7
4. 64 r)6
o) 5
e)9




4.10 VcraHoBHTE COOTBETCTBHE MEKIY IOIOCOIl mpomyckaHms Kaxama F,

OTHOLICHNEeM cHrHan/myM P. / Py, i nponyckHoii crnocoGHOCTRIO

ITonoca nponyckanns kanana F u
OTHOIICHNE CHIHAJI/IIYM

IIponyckHas cnocoOHOCTE

F=2xI'un P/P,=31

1. F=1 xI'u u P./P, =7 a) 3000 6ut/c
2.F=1 xI'uuP/Py=15 0) 4000 6ut/c
3.F=2xI'nu P./Pn=3 B) 3500 6ut/c
4,

r) 10000 6ut/c

1) 11000 6ut/c

e) 2000 6nr/c

4.11 VcraHoBuTe COOTBETCTBHE MeEXKIY KOJAOBBIMH KOMOHMHALAMH M HX

OCHOBAHHEM KOJ1a H JUIHHOII

KooBbele komOuHAamn

OcHOBaHHe H JUTIHA

1.-10, 01, 11, -1-1, ... a)3,2
2.001,110,010. 111, ... 0)2,3
3.1,0,-1,-2 B)4, 1
r)l.4
) 2,2

4.12 YcraHoBHTE COOTBETCTBHE MEKIY OOIIIM YHCIOM KOMOHHALI KOJIa, €ro

OCHOBAHHEM H JUTHHOIT KOJIOBOIT KOMOHHALIHI

O6mee uncno koMOHHAIIIT KOJa 1
ero OCHOBaHIlle

JImiHa KoaoBoI KOMOHHALIIN

12,2 a)4
2.3,4 0) 81
3.4,2 B) 16
4.2, r)32
a) 64
4.13 VcTaHOBHTE COOTBETCTBHE MEKIY KOJIOBBIMH KOMOHHAIIAMH H KOJOBBIM
acCTOSHHEM
KozoBrie komOnHarmm KozoBoe paccrosnne
1.0011 m 0101 a)2
2.100101 1010100 0)3
3.0011 m 1100 B) 4
4.001001 1 001001 r)0
o)l

€)5




4.14 VYcTaHoBHTE
apamMeTpaMH COITIACOBAHHOTO (IUIBTpa

COOTBETCTBHE MEKIY XapaKTepHCTHKaMH

CHTHalIa o

ITapameTpsI cornacoBanHOTO
¢uabTpa

XapaKTepHCTHKH CHTHaIa

1. AYX cormacoBanHoro ¢istpa

a) aMILTHTYIHBIT CIIEKTP CHIHAJIA

2. ImnynecHas peakuns GuiasTpa

0) 3epKabHOE 0TOOpaKeHHe CHIHala

3. @YX cornacoBaHHOTO (GIIETpa

B) @YX cursana ¢ o6paTHBIM 3HAKOM

r) $a3oBHIil CIEKTp CHTHATA

4.15 Ycranosute cootBetcTBIE MEKIY BioM MOIYISALHH I COOTBETCTBYIOIIET
eMy (opmyIoit It OnpeteIeHNs BEPOSTHOCTH OMINGKI IpH ONTHMATEHOM IpHEMe

Bua moayasumn

Dopmymna 11 onpezeneHns BeposSTHOCTI
IIPH ONTHMAJTBLHOM IIpHEéMeE

1. JIAM h
1= Ff 2
) (Ji]
Skt 6) 1-F(h,+2)
3. 1YM B) 1-F(h,)
r) 1-F(2h,)
h
1-F| 2=
o [ﬁ]

¢) 1= F(hf3)

4.16 YcTaHOBHTE COOTBETCTRBIE MEKIY BIIOM MOAYIALHE H COOTBETCTBYIOIIETT
eMy (opMyIIoil 171 OnpeseneHNs BepOSTHOCTH ONINOKIT IIPH ONTHMAIBLHOM IIpHEME,

ecn hy* =
Bua moxymsams dopMmyIa 114 ONpeseeHns BepOsSTHOCTH
ONIHOKH MPH ONTHMATBEHOM NPHEMeE
1. IAM
a)l-F (——3—)
2
2. IoM 6) 1-F(32)
3. UM B) 1-F(3)
r) 1-F(2h,)
h
n)l-F (—"—]
3

¢) 1= F(hyf3)




4.17 VetanoBiiTe COOTBETCTBHE MEAITY HEOOX0ANMOIT MONIHOCTBIO MepeIaTanKa
1 BIJIOM MOIYIIALIHH IIPH OIITHAKOBOI IOMEX0YCTOIYHBOCTH

Bua moxymsmmmn

HeoGxoammmas MOIIHOCTS MepeaTyika

1. JAM

a)4 Bt

2. 1dM

0) 2 Br

3. JYM

B) | Bt

r)3 Br

a) 0.5 Br

e) S Bt

4.18 VcraHoBHTE COOTBETCTBHE MeKIy YCIOBHAMH BEPHOTO H HEBEPHOIO
npueMa cursanos JJOOM

l. |Curman JIO®M |a) [N-1)-1 u N —s noCBLIKH OyIyT NpHHATHI BEPHO
Oyzer IPHHST
BEPHO
2. | Curnan JOOM 06) | (N-1)-2 n N —s noCBUIKH GYIyT NPHHATE HEBEPHO
OyzaeT NpHHAT
HEBEPHO
B) | (N-1)-s noceiika Oyaer npuusTa BepHo, a N —s
HEBEPHO
r) |(N-1)-s moceutka Gyzner npunsra HeBepHO, a N —g
BEPHO
a) | (N-1)-s moceiika 6yzaeT npuHsTa HeBepHO, a (N+1)
—s1 BEPHO
4.19 VcraHoBHTE COOTBETCTBHE MEXKIY OCIIULIOTPAMMOil CHTHATAa H ero
Ha3BaHHEM.

Ocmiutorpamma cirsana

Hazpaumne

)|

a) aHAJIOTrOBBIIl

i)

0) ANCKpeTHBIIT




B) KBAaHTOBAHHBIII
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4.20 YcTaHOBHTE COOTBETCTBHE MEAKIY H3MEHEHHEM HHTepBaia KOPpeIAIH 1
COOTBETCTBYIOIIHM eMy H3MeHeHHEeM IIHPHHEI SHEPreTHIECKOTro CleKTpa

1. HaTepBain
KOpPPEIAIHH
a) LIHPHHA SHEPreTHYECKOTo CIeKTpa YBeINYILIach B 3 pasa
YMEHBIIIICA B 3
pasa
2. HuaTepBan
KOPPETIAIIIH
PP 0) mHpHHA HEPreTHYECKOro CNeKTPa YBeINYIIach B 2 pa3a
YMEHBIIIICH B 2
paza
3. HaTepnan
KOppeIAIH ;
B) IIHPHHA HEPIeTHYECKOTO CIeKTpa YBeIndIriacs B 4 pasa
YMEHBIIIICA B 4
pasa
I') ITHPHHA SHEPreTHYeCKOro CIeKTpa YMeHbIIacs B 3 pasa
1) IIHPIHA 3HEPreTHYECKOro CHeKTpa YMEHBIIIIACh B 2 pa3a
€) MINPHHA YHEPIeTHIECKOro CMeKTpa YMEHBIIIIach B 4 pasa
’K) WINPHHA YHEPTeTHYECKOIo CIeKTpa YMEHBIIIIACK B 9 pa3
3) LIHPHHA SHEPTeTHYECKOro CIeKTPa YMEHBIILTAch B 16 pasa
K) NIHPHHA SHEPreTHYECKOTo CIeKTpa YBeINYIIach B 16 pasa




4.21 VcTaHOBHTe COOTBETCTBHE MEKIY HA3BAHHEM 3aKOHA pacrlpeleleHHs U

(hopmyIi0ii IS OmpeseNeHNA COOTBETCTBYIOLICH eMy IUIOTHOCTH pachpeeneHHs
BEPOSATHOCTEIT

3aKoH pacnpeaeaeHHsA IInoTHOCTE pacnpeseneHns BeposTHOCTEI

1. HopmanbHuerii 1 ( o a)z

) N2ro o
2. Penes :

xz e)q:{ ; 2], xz20
o o

0)

3. PaBHOMepHBIii 1
,a<x<b
aff x* exp(— Bx’ ) x20
r)

4.22 YcTaHOBHTE COOTBETCTBHE MEKIY Ha3BaHHEM 3aKOHAa paclpeleleHHs H
(opmy0ii 114 OnpeIeIeHHs COOTBETCTBYIONINX €MY MOMEHTOB

1. HopmansHsiii M=, =,
i = 4
a),ll} i O!ﬂ‘ -30-
2. Penes m, =o\z{2, m, =20,
= i ;ro'z,pj, =0,630",
6) i =2 70"
3. PaBHOMepHBIiT a+b (b-af
Ry

1 ;
=0 1 e B
g Ha=0h 80( a)

r)
m =1/A,m, =22,
#2=l/’12>1~‘3=2f"13,
w, =9/




4.23 YcTaHOBHTE COOTBETCTBHE MEK/Y 3HAYCHHAMI MOIYJIHPYIOIIEll YaCTOTHI 1
HIHPHHOI cnekTpa AM-cirHaa:

3HaueHNe MOAYINpPYIOMIEit 4YaCTOTHI [IInpuna cnektpa AM-curuaa
1. 100 T a) 200 I'n
2.200 T 6) 400 I'u
3. 1000 I'u B) 3000 I'nr
4. 15T r) 2000 I'u
1) 30T
e)45Tu
x) 100 T'n

4.24 VcTaHOBHTE  COOTBETCTBIE MEKIY KIacCaMH  paJHOH3IyYeHHS
AMIUTHTYIHOI MaHHITY IAIHH 0 HX 0003HAYEeHHAMI
1. Tenerpadus ammmntyanas asyxnonocHas, CJIYXOBOIl IIpHeM a) A3E
1. Tenedonns ammmnTyauas 1ByXnomocHas 0) AIA
2. TeneBnneHne ¢ 4yacTHYHO-NIOIABICHHOIT GOKOBOI nonocoii vactor | B) C3F
3. Teneonnsa aMIInTy1Has 0THOMOIOCHAS ¢ MOAABICHHOI Hecymeil | r) J3E

4.25 VcTaHOBHTE COOTBETCTBHE MEKIY KIaCCaMm PaIHOH3IYYEeHHS YIIIOBOII
MAHHIYIAIHA 0 HX 0003HaYeHHAMI

1. Tenerpadus gyactoTHas 0HOKAHAIBHAS a) GIB
2. Tenerpadus daszosas o1HOKaHaIBHAS 0) FIB
3. Tenerpadus yacToTHas ABYXKaHATbHAS B) G7B
4. Tenerpadus da3zosas 1ByXKaHATbHAS r) F7B

Hllkana ouenusanus pesyismamos MeCMupo6anus: B COOTBETCTBHH C
ACHCTBYIOIIEll B YHHBEPCHTETe OAIBHO-PEliTHHIOBON  CICTEMOI OlLIEHHBaHHE
PE3yIITaTOB NPOMEXKYTOUHOIT aTTECTALMH 0OYYAIOIINXCA OCYIIECTRISETCS B paMKax
100-0annbHolt mIKamel, mpH 3TOM MakCHMATBHENT 6am11 Mo IIPOMEKYTOUHOIT
aTTeCTAlNN O0YYaONMIIXCA 10 3a04HOIT (opme oOyueHns cocrasiager 60 Gawios
(ycranoBieHO nonoxerueM I102.016-201 8).

MakcumaneHslii Gaan 3a TecTupoBaHme NpeICTaBIAeT CO0O0I PasHOCTH ABYX
HHCET: MaKCHMAIBHOTO Oallia Mo MpOMeXYTOUHOM aTTecTalllH I8 JaHHOI (hopME
oOyuenns (60) m MakcHMambHOro 6Gamtla 3a PEHICHHE KOMIIETEHTHOCTHO-
OPHEHTHPOBaHHOII 3a1aun (15).

bami. nomyueHHsIiT o6yuarommmes 3a TECTHPOBAHHE, CYMMHpYeTCs ¢ OamioM,
BRICTABJICHHEIM €MY 32 pEHICHHE KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOIT 3a1aul.

OOmmiii  Gan1  mpoMexyTOUHOIN  aTTecTammm CyMMHpYeTcst ¢ Oamiamm,
MOTYIEHHBIMH 00yYarONIIMCA 10 Pe3yIbTaTaM TeKyIIero KOHTPOIIA YCIEBAEMOCTH B
TEICHHE CeMecTpa; cyMMa OaslioB MepeBOANTCS B OLEHKY MO AMXOTOMINECKOI MIKaTe
CJIeIYIOIIHM 00pa3oMm:



CootBerctBie 100-0a/U1bHOI H AHXOTOMHYECKOIT KA

Cymwma OamtoB no 100-6a1bHOIT mKaze OueHka Mo AHXOTOMHYECKOIT IKase
100-50 3a4TEeHO
49 11 meHee HE 3a4TeHO

Kpumepuu ouenusanua pe3ynomamoe mecmupoeanua:
Kaxnpii Bompoc (3azaHime) B TecToBOil (opMe OLEHHBAeTCa IO
AHXOTOMHYECKOI IIKale: BBEIMOJIHEHO — 3 0aJ/171a. He BHINoIHeHO — () 6a/1710B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3AJITAYH

Komnemenmnocmno — opuenmuposannan 3aoaua Ne 1

ABTOMAT MIUTH ¢ TpeMs COCTOSIHIAMN 3a1aH B Bie Tabmuie 1. Heo6xommnmo ero
IpeICTaBHTh B rpa)HyeckoM H MaTpHYHOM BIJIE.
Tabmma 1 — ABromat Muun ¢ TpeMst COCTOSTHHSAMH

xi - = :

Z0 Z; Z2
Ilepexoanl
X7 Z2 Z0 Z0
X2 Zp Z) Z}
Beixoasl
X/ Vi Vi V2
X2 Vi y2 Vi

Komnemenmnocmmno — opuenmuposannas 3adaua Ne 2

Astomar Mypa ¢ IATBI COCTOSHHAMN 3aj1aH B BHAe Tabmiusl 2. Heobxoammo
€ro MpeiCTaBHTh B rpa)HIecKoM H MaTPHYHOM BHJIE.

Tabmmust 2 — Apromar Mypa ¢ nAThIO COCTOAHHAMH

J.‘
Xi yi Vi V3 2 V3
Zp Z] Z2 23 24
X/ Zil Z4 Z4 Z Z3
X2 =3 Z! Zj Zp Z0

Komnemenmuocmno — opuenmupoeannan sadaua Ne 3

Y-neTepMHHHPOBaHHBI P-aBTOMar ¢ MATBIO COCTOSHHSAMH 3aJaH B BHJIE
Tadmue! 3. HeobXomimo ero npenctaButh B rpadiaeckoM i MaTpHYHOM BHIIE.



Tabmmma 3 — Y-aerepmuHnpoBaHHEli P-aBTOMAT ¢ MATHIO COCTOAHMAMHI

G\© (z0,0) (z1,0) (z2,1) (z3,1) (z4,0)
(x, Z0) 0 0,5 0 0 0.5
(x, z1) 0 0 0 1.0 0
(x, z2) 0 0 0,75 0 0.25
(x, z3) 0 0 0.4 0 0.6
(x, z4) 0 1,0 0 0 0

Komnemenmuocmuo — opuenmupoearnan 3aoayva Ne 4

HTeHCHBHOCTH MPOCTEIIIero moToka 3asBoK paBHa A (Tabmima 4). OnpenemnTs
CpeIHHIl HHTepBaJl BpeMeHH MeKIy COCEIHHMH 3asiBKaMH B IIOTOKE.

TabGmmma 4

Bapuaut |1 2 3 - 5 6 o 8 9 10
Wk 0.25 10,25 0,5 0.5 [1.0 1.0 (1.5 |1.5 2,0 [2.0
1.Cc 20 40 (8,0 20 120 5.0 20 (1,0 |1L0O (2.0

Komnemenmuocmuo — opuenmuposannan 3aoaua Ne 5

HHTEeHCHBHOCTE MpOCTEIINIero MOTOKA 3asBOK paBHa A (Tabmima 5). OnpeneanTs.
MOCTYIUIEHHE KAaKOro 4HClIa 3asBOK 3a MPOMEKYTOK BpemeHH (tl: 12) Hamboree

BEPOSATHO.

Tabmmma S
Bapuanr |1 2 3 4 S 6 7 8 9 10
Ac? 0,25 10,25 0,5 [0,5 (1.0 |10 (1,5 (15 [20 (20
T,C 0 20 10 1,0 |0 1,0 |0 1.0 |0 0.5
,C 20 60 20 40 IS5 20 (3.0 20 40 |10

Komnemenmunocmuo — opuenmuposarnnan 3aoava Ne 6

Bxoanoii curHan mumeer 4actory 41200 I'm. Paccumraiite MHHHMAaIBHO
HeOOXOIIMYI0 JacTOTY AMCKPETH3AIHH 1711 00pabOTKH BXOIHOTO CHTHAMA.

Komnemenmuocmuo — opuenmuposannan saoada Ne 7

Bxoxnoil curHan mmeer wyactory 55,4 klu. Paccunraiite MHHHMAaIBHO
HeoOXO0INMYI0 4acTOTY AHCKPETH3aIHI 17151 00paboTKH BXOIHOTO CHTHAJA.

Komnemenmuocmuo — opuenmuposannan zaoaua Ne 8

MaxkcnmanbHasg yactota auckpermannn AIII npuemunka cocraBmer 100 kI .
Curaain, ¢ Kakoil MaKCHMaIBHOIT 4acToToil crnocobeH oopadoTaTs npHeMHIK?



Komnemenmnocmuo — opuenmuposannasn sadaua Ne 9

MakcnmanbHas actoTa auckpersarmn AL npHeMHHKa coctaBiser 140 k1.
CHraaz, ¢ Kakoii MakCHMAa/IbHOI YacTOTOI cCriocoben 00padoTaTh MpHeMHNK?

Komnemenmuocmmuo — opuenmuposannasn 3adaua Ne 10

Ha BBIXOZ mpHeMHIKa MOaeTest CHIHAM ¢ MepnoaoM paBHeM 100 mkc. AITIL ¢
KaKoil MHHHMAJBHOIl 4acTOTOii HCKpeTH3aln crnocoGeH oO6paboTaTh BXOIAIIHIL
CHTHAJL

Komnemenmmnocmuo — opuenmuposannasn sadaua Ne 11

Ha BBIXO1 npHeMHIKa 0aeTcst CHIHAT ¢ MepHoaoM paBHEIM 40 Mkc. C Kakoit
MHHHMaTbHOH dactoToii mmckpermsaumn ALl cmocoGen obpaGoTats BXOmsmuii
cHrHan?

Komnemenmnocmuo — opuenmupoeannasn 3adaua Ne 12

Onpexennte MHHHMAZbHO HeoOXommmylo paspsaaHocts AIIIl B Gurax.
HEOOXONMYIO /I8 H3MEPeHHs CHIHAJ ¢ aMILIHTYA0ii oT 0 10 2.56 B ¢ TOuHOCTH 10
0.01 B.

Komnemenmuocmno — opuenmuposannas 3adaua Ne 13
Omnpenennte MHHHMATBHO HeoOXoamMylo paspaaHocts ALl B Gurax.
HeOOXOANMYIO /Ul H3MEPEHHs CHIHAJ ¢ aMIuiTya0ii ot 0 10 4 B ¢ Tounocts 10 0.25
B.
Komnemenmnocmuo — opuenmuposannasn zadaua Ne 14

C kakoil To4HOCTH 8-paspsmmeni ALl cmoxer H3MEPHTh HalpsKeHHe B
amnamnasone ot 0 B 10 7 B?

Komnemenmmnocmuo — opuenmuposannasn 3aoaua Ne 15

C kakoil TounocTs 4-paspsansii ALl cMokeT H3MepHTH HaIlpsKEHHE B
auanasore ot 0 B 10 23 B?

Komnemenmuocmuo — opuenmuposannan saoaua Ne 16

[IAII B ncTouHNKe CHTHAIA HMeeT YacTOTy MHCKPEeTH3AIlHIl paBHy10 300 kI
Curaasn, ¢ Kakoii MaKCHMa/bHOIT 9acTOTOI MOKET BBIIATh HCTOUHHK?

Komnemenmnocmmno — opuenmuposannasn 3adaua No 17

[TAII B HCTOYHNKe CHTHANA HMeeT YacTOTy JHCKPEeTH3allii paBHy1o 200 &l 1.
Curnai, ¢ Kakoif MaKCHMAaIbHOIT YaCTOTOI MOKET BBIAATH HCTOUHHK?



Koymnemenmnocmuo — opuenmuposannasn sadaua Ne 18

= 1
AIII mpooGpasoBeiBaeT cirHan B ananasone ot 0 B 10 15 B ¢ TOYHOCTBIO o7 B.
Kakoga paspaanocts AII?

Komnemenmnocmno — opuenmuposannasn sadava Ne 19

AIIT npooGpa3soBeiBaeT curuai B ananasone ot 0 B 10 15 B ¢ TounocTs0 0.0625
B. KakoBa paspsimnocts AIIT?

Komnemenmnocmno — opuenmuposannas zaoaua No 20

YacToTa amcKpeTH3aumn curuana paeHa 44500 I Pazmep BII® pasen 4096.
Kaxkosa 4actora cinycomms ¢ Homepom 2048?

Komnemenmnocmuo — opuenmuposannas sadaua No 21

HactoTa muckpermsaimn curiaza papsa 40960 I, Pasmep BII® papen 4096.
OmnpenennTe NpoaoKHTENBHOCTS CHIHAA MpH JaHHOI YacTOTe IMCKPETH3aIHN?

Komnemenmnocmmuo — opuenmuposannasn 3adaua Ne 22

HacToTa aHCKpeTH3almH cHrHata paBHa 42000 I Pasmep BII® pasen 4096.
Onpezennte NpoaoBKNTEIBHOCTE CHTHATA IPH JAHHOI YacToTe ANCKpeTH3aHH?

Komnemenmuocmrno — opueHmupoeanHan saoaua Ne 23

Hacrora amckpermsammn curHaza papHa S50 kI Pasmep BII® pasen 4096.
KakoBa yactoTa nepsoii cuaycomnast? Otser OKPYTJIHTE 10 IeCATHIX.

Komnemenmnocmuo — opuenmupoeannas sadaua Ne 24

Yactota muckpermsammm cursaza pasHa S50 kI Pasmep BII® pasen
4096.Kaxkopa gactoTa nstoii cuayconas? OTeer OKPYTJINTE 0 COTHIX.

Komnemenmnocmno — opuenmuposannas sadaua No 25

AJropuT™ paboTsl undpoBoii cucteMsl y(n) = x(n) + by * x(n — 1), b, = 2.
Onpenermite, py KaKoM 3HaYEHHH /1 BCe BHIXOTHBIE OTCUETHI 1/(71) CTaHYT paBHHI HYIIIO,
€CJIH BO3ACHCTBYIOIINIT CHIHAJI HMEeT BHI:

1, n=01;
x(n){ 0, % 1.



[lIkana oneHHBaHHS pelleHHs KOMIETeHTHOCTHO-OPHEHTHPOBAHHOK
3alavH: B COOTBETCTBHH C IefICTBYIOINEH B YHHBepcHTeTe Ga/LIbHO-peiiTHHIOBOIT
CHCTEMOIl OLCHHBAHHE pe3yIbTaTOB MPOMEKYTOUHOI aTTeCTAIMH OOYYAMOMIIXCS
ocymecTBagercs B pamkax 100-0amibHoI mIKambl, IpH 3TOM MakCHMAaIbHEIT 6aT 1o
IPOMEKXYTOYHOH aTTeCTalN 00YYaloNHXCcs M0 320YHOIT popMe 00YIeHH COCTABIAET
60 GamtoB (ycranoBieHO momoxennem I102.016-2018).

MakcnMaabHOe  KOJIHYECTBO  OaloB  3a  pelleHHe  KOMIETEeHTHOCTHO-
OpHEHTHPOBAHHOII 3a1aun — 15 GanoB.

bawi, nomydyenHsli oOywarommMcs 3a  pelIeHHe  KOMIETEHTHOCTHO-
OPHEHTHPOBAHHOH 3ama4i, CyMMHpPYeTcs C OalloM, BBICTAaBIEHHBIM eMy [0
pe3yapTaTaM TeCTHPOBAHIA.

OOmmii  Gar1 NpOMEKYTOUHOIl aTTecTAMH CYMMHpYeTcs ¢  OasltaMi.
TMOTY4YCHHBIMI 00y4aloIINMCA 110 Pe3yIbTaTaM TeKYIIero KOHTPOIIS YCHeBaeMOCTIl B
TEUYEHHE CeMeCcTpa; CyMMa DalIoB MEPEBOINTCS B OLIEHKY IO AHXOTOMIYECKOIT IKaIe
CIeAYIOIIHM 00pa3oMm:

CootBerctBue 100-6aIBHOI H IMXOTOMHYECKOIT KA

Cymma 6amnos no 100-6amibHoil mkate OneHka 1o IHXOTOMIYECKOIl MKaje
100-50 3aUTE€HO
49 11 meHee He 3a4TeHO

Kputepun onennBanms pemenns KOMIETeHTHOCTHO-OPHEHTHPOBAHHOIT 3a1auI:

13-15 GaanoB  BhICTaBIseTCA OOY4YalONEMyCs, €CIH  pelleHile  3a1avi
JEMOHCTPHPYET IIIyOOKOe MOHHMAaHIE OOYYAIOIMINMCS MpeIoKeHHOI MpodueMsl 1
Pa3sHOCTOPOHHEE €€ PacCMOTPEHIe; CBOOOIHO KOHCTpYHpyeMas paboTa npeicTaBiIsieT
Cc0odoIT JTOrHYHOE, SICHOE H TPH 3TOM KPaTKOe, TOYHOE ONHCAHIE XOIa PelleHHs 3a1aum
(mocenoBaTeNbHOCTH (IJIH  BBITIOJIHEHHA) HEOOXOIHMMBIX TPYAOBBIX JCHCTBHII) H
(hopMyIHPOBKY 10Ka3aHHOTO, IPABIIIEHOTO BEIBO/IA (OTBETA); TIPI TOM o0yuaronmmcs
MPE/TIOKEHO HECKOIBKO BAapHAHTOB PELICHNA I OPHTHHATBHOE, HeCTaHIapTHOE
pemenne (mm  Hanboimee sddexTHBHOe, M HanGolee palHOHATBHOE, IUIH
ONTHMAJIBHOE, IWIH €IHHCTBEHHO TpPAaBIIBLHOE pEIICHHE); 3aJaya pelieHa B
YCTaHOBIICHHOE IIPENOIaBaTe/IeM BPeMs IUH C OIlepekKeHHeM BpeMeHIl.

9-12 6an710B BBICTABIACTCS 00YYAOMIEMYCS, €CITH PEllICHIe 3a71a4H
ACMOHCTPHPYET MOHHMAHHE OOyYalIIMCA IPEITOKEHHON NpobaeMsl; 3azaua
PeUICHA THIIOBLIM CIOCOOOM B YCTAHOBICHHOE MPEIOaBaTe/IeM BPeMsa; HMEIOT MECTo
oOume (passl 1 (11H) HeCyIIeCTBEHHBIE HEJ0UEThI B OMICAHIN X012 pemeHs 1 (1)
BBIBO/Ia (OTBeTA).

7-8 6an10B  BEICTABIIAETCA OOYUAIOMIEMYCS, EC/TH PellIeHIe 3a1a4
ACMOHCTPHPYET  IIOBEPXHOCTHOE MOHHMaHHE OOYYAIOIIHMCH  IpelIoKeHHOI
MpoOIeMbl; OCYIIECTBICHA MONBITKA IIA0IOHHOTO peIIeHHs 3aJauil, HO npH ee
PEIICHHI TOMYIICHB! OMINOKH U (IUIH) MPEBBINIEHO YCTAHOBICHHOE MperoaBaTeneM
BpeM4.

0-6 6a110B  BHICTAB/IAETCA OOYHAKONIEMYCS, €CITH pPelleHHe 3a1a4H
ACSMOHCTPHPYET HETIOHHMaHHE OOYy4YaloINMCsA MpeIoKEeHHOIl mpobaeMsl, M (IUmm)
3HAYHTEIBHOE MECTO 3aHHMAIOT 00IIHe (pa3bl I rOIOCIOBHBIE PacCyKICHN, 1 (IUTH)
3a/1aya He penIeHa.



