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1 OHEHOYHBIE CPEJICTBA I TEKYHIETO KOHTPO.IA

YCIHIEBAEMOCTH

1.1 BOITPOCHI /LT COBECEIOBAHUSA

Paszoen 1. Memooonocuueckans o0cHO6a U OCHOGHBIE RNOHAMUA meopuu
MOOeNUPOBAHUA

¥ JlaiiTe onpenenenne MoIeI.

4 HazoBnte ocHOBHEIE CBOIiCTBa MOJIEIL.

& B 4eM cymHOCTB KIacCHYECKOTO MOAX0/1a K MOIeTHPOBAHNIO 00BEKTOB?

4. B 4eM CyIHOCTH CHCTEMHOTO MOAX0/1a K MOAETHPOBAHIIO 00BEKTOB?

3.

Haiite knaccudukammo Moaeneii B 3aBHCHMOCTH OT XapaKTepa H3ydaeMbIX

IIPOIIECCOB B CHICTEME.

6.
7.
8.

Ha30BHTe OCHOBHBIC BHIBI MBICICHHOTO MOJIETHPOBAHMHS CHCTEM.
HasoBuTe 0CHOBHBIE BHIBI PEaIbHOTO MOIEHPOBAHHSA CHCTEM.
HazoBute 0cHOBHBIE 3TNkl pa3paboTKi Moeeil.

Pazoen 2. Mamemamuueckue Memoos: 6 MoOeAUPOSAHUU UHPOKOMMYHUKAUL L

2051 S W 0 be

9.

10.
11.
12.
13,
14.
15.

HapaMeTphl.

16.

Yro HaspIBaeTCs MaTeMaTHUECKOI MOJIEIBIO?

Ilepeuncinre ocHOBHBIE CBOIICTBA MAaTEMATHYECKOIT MOJIETIL.

Yro Takoe MaTeMaTH4ecKas cXxeMa’?

[IpuBemnTe GopmaabHOE OMIICaHNe MaTeMaTHIECKOI MOJETH 0OBEKTa.
[lepeuncanTe THIOBBIE MaTeMaTHYECKHE CXEMBI.

Yro Takoe D-cxema moznenupopanns?

[IpusemnTte npumepsr D-cxem MoaeHpoBaHNs.

Yro rakoe F-cxema mozemipoBanus?

[IpnBemiTe npumeps! F-cxem Monennposanms.

Yro npencrarnsmior coboit Q-cxema?

OCHOBHBIE XapaKTePHCTHKH MIOTOKOB.

Kakoii motok Ha3bIBaeTcs npocreiimm?

OnHOKaHAILHBIE I MHOTOKAHABHBIE, 01HO(a3HbIe 1 MHOTrodasHble CMO.
Haiite monstne CMO ¢ oxnaanneM. OCHOBHBIE TapaMeTphl.

Haiite monstne CMO ¢ orpaHnYeHHOii eMKOCTBIO ouepem. OCHOBHBIE

CraTHyeckne H  JIHHAMIYECKHe, OTHOCHTEIBHBIE N abCOIIOTHBIE

IIPHOPHTETHI.

17.
18.
19.
20.
21
22

Yro npexacraBaser coboii N-cxema?

I'padiraeckoe npeacrasnenne cetn [etpm.

Kakas ceTs Ha3pIBaeTCs MapKIpoBaHHOII ceThio [letpn?
Paspenennslii nepexon n paspemaroniie MeTkH B cetn Iletpn.
Yro npencrasaser codoii A-cxema?

Kakie (pyHKIHNN 10/DKHA BBIIOIHATE A-cxeMma?



23.

HazoBute NpeanonoxeHns o 3aKOHOMEPHOCTAX (YHKIHOHHPOBAHHS A-

CXeM.
24, Yro npencrapnseT codoii onepaTop H cXeMa CONMpSKEHNS H1eMEHTOR?
Pazoen 3. Onmumuszayun npu. - RPOCKMUPOGAHUU  YCIPOUCME

UHPOKOMMYHUKaW Uil
1. Yto noHnMaercs nmoa npoueaypoil onTHMI3AIHN?

2. [leneBas GyHKIIA 3a1aUH ONTHMI3ALIHIL.
3. [TonsiTie 3aga4 6e3yCI0BHOI H YCIIOBHOIT ONTHMH3ALIHIL.
4. OrpannyeHns-paBeHCTBA H  OrpaHHYEHHA-HEPAaBEHCTBA IIpH  VCJIOBHOIT

OITHMH3AITHIL.

5. Knacciuecknii MeToa onTHMH3AIHI.

6. IIpsMEIe METOIBI ONITHMH3ALIHIL.

7. I'pazmeHTHBIC METOIBI ONTHMHI3ALIHIL

8. Merox mHOXuTeNelT Jlarpamika.

9. Meron mrrpadubix dyHKImii.

Paszoen 4. Mooenuposanue cucnanos, nomex u KaHai0é cucmem

UH(POKOMMYHUKaAU U
l. Kaxkas monxyssamis Ha3siBaeTcst HdpoBoii?

2. /laiiTe ompenerneHite 3HepreTHYEcKOil 3 PeKTHBHOCTH HII(POBOro CHIrHANA.
3 JaiiTe onpe/esieHIe SKBHBATIEHTHBIX HEPTeTHYECKHX MOTEPB.

4. JlaiiTe onpenenene cneKTpaabHOIl 3 peKTHBHOCTH MIPPOBOTO CHIHATA.
5. Moznens curnana ¢ aMIUIHTYIHOIT MaHHITYJIAIHET.

6. Mozens ciursana ¢ 4acTOTHOI MaHHITY/IALHEI.

7. Mozens curnana ¢ YacTOTHOI MaHHITY ISUHET I HeIpepEIBHOI ¢azoii.

8. Monens curnana MMC.

9. Monens curnana MMC ¢ raycoBkoii orndaromeii.

10.  Mouxnens curnana ¢ gpa3oBoit MaHHITYIAIHEHH.

11.  Monens curaana ®M-4 co caBHrom.

12, Mogaens curnana ¢ w/4-mddepenmmansroii GM-4.

13, Moxnens curnana ®M-4 ¢ ocTogHHOI ornbaromieit.

14. Mozens curyana ¢ KBaapaTypHOii aMILTHTYIHOI MaHHITYIALHE.

15. Mozens curnana ¢ aMImTyaAHO-(ha30Boii MAHHIYIIAIIIE].

16.  JlaiiTe onpeneneHne curuaia i HOMEXH.

7. Ha30BHTe NPH3HAKIL 110 KOTOPEIM KIacCHOHINPYIOT MIOMEXI.

I18.  Moznens npocreiinieii anepHoamgeckoii HOMeXxIL.

19.  Mozaens npocTeiimeii moynepHoIdecKoii moMexi.

20.  /laiite onpenesneHis aJIHTHBHOI H MY IbTHILTHKATHBHOI ITOMeX.

21.  MaremarHdeckasi MOJeNb FaycCOBCKOIT TOMEXI.



22.  Cas3s MEKITY CIIEKTpaIbHOI IUIOTHOCTBIO MOIIHOCTH H
ABTOKOPPEIALMOHHOI  (yHKINEH  IeiiCTBHTEIbHOrO CTallHOHAPHOTO  CIIy4YailHOrO
nporiecca.

23. Maremarnyeckasi MOJIeTh IIHPOKOIIOIOCHOH I7IaIKOIH ITOMEXIL.

24.  Ilpoxoxnerne Genoro myma uepes JHHEIHOe YCTPoIicTRo.

25.  IlpoxoxneHne 6emoro myma 4epe3 HelHeiTHOe YCTPoIicTBO.

26.  MaremaTHYecKIe MOJIETH HMITYIbCHBIX TIOMEX.

Paszoen 5. Iomexoycmoituueocms npuéma  CucHAN08  cucmem
UHOKOMMYHUKAUUIL

. Ilpusemnte o0GoGmeHHyIO CXEMY CHCTEMBI MOepelaul  IHCKPETHBIX
COOOMIeHHI].

2 Kaxkoii crioco6 gemoymammm HassBaeTes Mo3IeMEHTHEIM npHeMoM?

3 Kakoii cnioco6 gemoxysamim nassisaertes MIPHEMOM B 11e;10M?

4. Yro HeoOXomIMO 3HATH I NOCTPOCHHS pelaronieii cxeMsr?

5 Kaxoii kpurtepmii cpaBHeHmns ACMOIYIATOPOB HCMOIB3YeTCd B CHCTeMax
TeaekoMMyHHKanmii? [IpuBeanTe BeIpakeHe 118 Hero.

6. 3anummTe  ynponieHHOe BEIDAKCHIE IUI1 NpaBHJIa MakKCHMAaIbHOIO
NPaBIONOa00HA.

f Hapucyiite cxemy koppensionsoro IIPHEMHHKA.

8. Hapucyiite cxemy koppensumonnoro IpHEMHIIKA JIUIA CITy4ast., KOI1a YHepriis
BCEX 3JI€MEHTOB CHTHA/Ia OHHAKOBA.

9. 3ammiunTe BRIpaKeHNs /14 pacyeTa MOTeHINATLHOI NIOMEXO0YCTOIYHBOCTH
npHema curagaizos MMC.

10.  Bammmmre BBIpaskenns s pacueTa NOTCHUHATBHOI TOMEX0YCTOITYHBOCTI
npuemMa cursaizos GM.

11, 3amummre BRIpakeHms 1is pacieTa MOTEHUHATBHOI TOMEX0YCTOIYHBOCTH
npuema KAM crruanos.

Pazoen 6. Pewenue 3adau MOOENUPOGaHUA U onmumuzauuu @
UHMOKOMMYHUKaWUAX

- Haiite onpenenenne kanana nepeaaqn HHpOpMaIH.

ITo kaknMm npu3Hakam KIacCHOHLIMPYIOT KaHAIB! ITepeaaun nadopmarn?
Kakmvn mapavetpamu xapaktepisyertes kanan nepenaun HHpopmarm?
laiite onpenereHIie HeMpepEIBHOTO KAHATA CBS3IL.

Matemariueckas Mozens n1eanTbHOro KaHata 6e3 momex.
Marematiueckas Mozens KaHasa ¢ aaIHTHBHEM TayCCOBCKHM IIIYMOM.
Marematirgeckast Mozelh TayccoBCKOro KaHama c HeonpeeneHHol ¢a3oii

e T

CHTHaJIa.
8. Marematiieckas Moxens oxHoTyweBoro rayCCOBCKOI0 KaHala ¢ OOIIIMI
3aMHPAHHAMIL
9. Marematnyeckas MoeTs MHOTOTY4eBOTO KaHATA ¢ 3aMHpPAHHIMIL.



10.  Maremartiyeckas MozieIb HHEPIHOHHOTO KaHAIA C aIHNTHBHBIM LIYMOM.

11.  Maremarnueckad MoZedb HHEPIHOHHOTO KaHalia  co CIy4ailHOil
NePeIaTOYHON XapaKTePHCTHKOI H aUTHTHBHBIM IIYMOM.

12, Jlaiite onpeseneHie IHCKPETHOroO KaHATA CBA3M.

13. OGobmennas MmaTeMaTHUeCKast MOJIETb ANCKPETHOTO KaHAIA

14, Marematnueckas MOIe/b JICKPETHOTO KaHATa 5e3 maMsTH.

I5. MarteMaTideckas MoZIelb IHCKPETHOTO CHMMETPHYHOTO KaHaga 0e3
[aMATH.

16.  Martemarnyeckas MozesIb JMCKPETHOTO CHMMETPHYHOTO KaHaIa 6e3 MaMsITI
CO CTHpaHHEM.

17.  Maremartiueckas Mozeb ABOMYHOTO KaHATa 6e3 maMsTIL.

I18.  Martemarnueckas MoIeIb IBOHYHOTO CHMMETPHYHOTO KaHada 6e3 maMsTIL.

19. Marematnueckas Moaeab IBOHMYHOIO CHMMETPHYHOTO KaHAIa 6e3 MaMsTH
CO CTHPaHHEM.

20. MapxkoBckHiT KaHaJl.

21.  JIuckpeTHBIIT KaHAI C HeaINTHBHBIM IIYMOM H MAaMATBIO.

[Ixana onenuBanns: 12-tu 6a/ 1, 1bHAS.

Kpurepuu onennsanns:

10-12 6a.1.10B (UM OIIEHKA «OTJAHTHO» ) BEICTABIISETCH oOyuaromemMycs, ecjH OH
ACMOHCTPHPYET IIy0OKOe 3HaHHE COJep:KAaHHA BONPOCA; MaeT TOUHBIE ONpeleIeHMHs
OCHOBHBIX TMOHATHI; apryMEHTHPOBAHHO H JOMHYECKH CTPOIfHO H3JaraeT ydeOHBIl
MaTepHal; HLICTPHPYET CBOIli OTBET aKTyadbHBIMH MpHMepaMH (THIOBBIMH H
HECTAHIAPTHBIMH), B TOM WYHCIE CaMOCTOATEIBHO HAilACHHBIMH: HE HYKIAeTCA B
YTOUHAIOIINX H (H/IH) I0MOJTHHTEIBHBIX BONIPOCAX MpenoaBaTe/Is.

8-9 Dan0B (1M OICHKA «XOPOIIO») BHICTABISETCS oOyudaronieMycs, e€cal OH
BIACCT COACPKAHHEM BOINPOCA. HO OMYCKAeT HEKOTOPHIE HEIOYETHl IIPH OTBETe;
AOIYyCKAaeT HE3HAYNTEIbHblE HETOYHOCTH IIPH OMNpeleIeHHH OCHOBHBIX IOHSATHIL:
HEI0CTAaTOYMHO apryMEHTHPOBAHHO M (IUTH) JOTHYECKH CTPOIHO H3jlaraeT yueOHBIIT
MaTepHal; HWITIOCTPHPYET CBOI OTBET THIIOBBIMI IIPHMEpPaMIL.

6-7 0amn0B (I  OLCHKA  «YIOBJIETBOPHTEIBHO»)  BHICTABIIACTCS
o0yuaronieMycs. ecIH OH OCBOHI OCHOBHBIE ITOMOKEHIIs KOHTPOJIHPYEMOIT TEMBI, HO
HEIOCTAaTOYMHO Y€TKO JaeT ONpelelIeHHe OCHOBHBIX IIOHATHII M Je)HHHIIHIL;
3aTPYAHACTCA TPH OTBETAX HA JOMOJHHTENIbHBIE BONPOCHL MPHBOINT HEIOCTATOUHOE
KOIMYECTBO NPHMEPOB  UIA IULTIOCTPHPOBAHHA CBOEr0 OTBETa; HYKIACTCA B
YTOYHSIONINX H (HJIH) JOMOJHHTEIBHBIX BOIIPOCAX MpenoaaBaTes.

0-5 oGanaoB (Wwm  omleHKa «HeYTOBJETBOPHTE/IbHO»)  BBICTABIACTCH
00y4aromeMycs, ecili OH He BIageeT Coaep/KaHHeM BOIPOCA M JOIyCKaeT rpyosie
OIIHOKH: 3aTPYAHACTCS JaTh OCHOBHBIE ONpENETCHHS; He MOKeT NPHBECTH IUTH
[pHBOINT HCMpPABIUIBHBIE MPHMEPH: He OTBEYaeT Ha YTOUHAMONE M (U
ACTIOTTHHTEIBHBIC BONIPOCH NPENOIaBaTEels IUIH JOMYCKAET IPH OTBETE HAa HUX IpyOhle
OLIHOKI.



2 OIEHOYHBIE CPEICTBA JIA I[TIPOMEKYTOYHOH
ATTECTAIIMH OBYYAIOIIUXCHA
2.1 BAHK BOIIPOCOB M 3AJTAHUH B TECTOBOH ®OPME

1. Bonpocui ¢ 3akpsimoit (hopme.

1.1 Mozaens gBasieTcs HENpepPLIBHOIL, €C/IH OHA OIMICHIBACT:

a)  TOBEIEHNE CHCTeMBl JUIA BCEX MOMEHTOB BpeMEeHH H3 HEKOTOpOro
NPOMEXYTKa BpeMeHH

0)  mnoBeleHHE CHCTEMBI TOJIBKO B IICKPETHBIE MOMEHTHI BpeMeHH

B)  CpeaH NapaMeTpoOB., YYacCTBYIOIINX B €€ OINCAaHHI HeT BPEeMEHHOIo
nmapameTpa

r)  CpeaH IapaMeTpoB, YYacTBYIIIHX B €€ OINCAHHH €CThb BPEMEHHOII
napameTp

1)  NPaBIIBHOIO OTBETA HET

1.2 Moaens aBaseTcs ANCKPETHOI, €C/IH OHA OIMHCHIBAET:

a)  TOBeJIeHHe CHCTEMBI TOIBKO B AHCKPeTHBIE MOMEHTHI BpeMeHH

0) noBeleHHE CHCTEMBI I8 BCEX MOMEHTOB BpEeMEHH H3 HEKOTOpOro
NPOMEKYTKa BpeMeHI

B)  CpeaH MapaMeTpoB, YYacTBYIOIIHMX B €€ ONHCAHHH HET BPEMEHHOIO
napamerpa

r)  Cpead IapaMeTpoB, YYacTBYIOIINX B €€ ONHCAaHHH €CThb BPEMEHHOIi
napamerp

) NPaBHJIBHOIO OTBETA HET

1.3 Mozens ABAsgeTCs CTOXacTHIECKOIT, €C/IH OHA ONMHCHIBALT:

a)  BEpOATHOCTHBIE MPOLIECCHI U COOBITHA

0)  JeTepMHHHPOBAaHHBIE MPOLECCHI H COOBITHSA

B)  OHa OMHCHIBACT MOBEICHHE CHCTEMBI BO BpeMeHH

r)  cpeaH NapaMeTpoB, YYAaCTBYIOIINX B €€ ONHCAHHH HET BPEeMEHHOIO
napameTpa

1)  NPaBIUIBHOTO OTBETA HET

1.4 MonenmipoBaHne 0T IOCTAHOBKH 3aJa4H 0 MOJyYeHHS Pe3yIbTaTOB MPOXOIHT
CAeAYIOIIHE 3TallbI:

a) BCE IepeyHCIeHHBIE

0)  aHaan3 TpeOOBaHMII H MPOSKTHPOBAHIE

B)  pa3paboTka MoIeIH

r) IIPOBEICHHE IKCIIEPHMEHTA

A)  MOABEICHHE HTOrOB MOJIEIHPOBAHHSA COIJIACHO IOCTABJICHHOH HEIH H
3a1a4i MO/IeIHPOBAHHS



1.5 TlepBeiii 3Tan MonenHpoBaHHS «AHamm3 TpeGoBaHIil 1 IIPOEKTHPOBAHIE
BKITIOYAET CISAYIOLINE MOIITAIIbI:

a) BC¢ NEpEYHCIICHHBIE

0)  NOCTaHOBKA M aHAJIN3 3aJa4H H LN MOZIEIHPOBaHIA

B)  c0OOp 1 aHaTH3 HCXOHOIT HHPOPMAIIIH 06 06BeKTe MOIeTHPOBAHHSA

r) INOCTPOCHHE KOHIENTYaIbHOI MOIETH

A1)  IpOBEpPKa J0CTOBEPHOCTH KOHUENTYATBHOI MO

1.6 Bropoii stan moznempoBanns «Pa3paGoTka Mogeqn» BKIIOYAET CICIyIONIIE
I10I3TarbI:

a) BC€ MepeYHCICHHbIS

0)  BBIOOp Cpessl MOJETHPOBAHIIS

B)  COCTaBJIEHHE JOTHYECKOI MOIeH

r)  Ha3HAYeHHe CBOICTB MOY.IAM MOJIEH

1)  3aJaHIe MOAETBHOTO BPeMEeHH i BepH(HKALIA MOIEI

1.7 Tpernit stan moxemnposauns «IIpoBenenmne JKCIIEpHMEHTa» BKJIKOYaeT
C/ICIYIOIIHE O3 TaIlbl:

a) BC€ IepevuHC/IeHHbIe

0)  3amyck H IPOroH MO

B)  BapbHPOBaHHE MAapaMEeTPOB MOZIEIH H cGOp CTATHCTHKI

r)  aHaIH3 Pe3yIbTaTOB MOJIETHPOBAHIS

1.8 Uerseprriii stanm Mozenmposanns «IloiBeaeHne HTOroB MOIeTHPOBAHHA

COIIaCHO IIOCTABJACHHOI ILIeMH H 3aavyl MOICIHPOBAaHHSA» BKIKOYAET CJIeayrnine
IIOO>TaIlbl.

a)  Bce HepeuvlciIeHHble

0)  omeHka npoaeraHHoii paGoTHI

B)  CONOCTABICHHE NOCTABJICHHOIT LE/IH C [OMyYeHHBIMI Pe3yIBTaTaMIl
I)  COCTaBlIeHIEe OKOHYATEIbHOIO OTYETa O BBIIOMTHEHHOIT paboTe.

1.9 Jlna QopmamsHOro ommcaHms mu aHamina HENPEPBIBHEIX MPOLECCOB B
ACTEPMHHHPOBAHHEBIX CHCTEMAX HCIOIB3YIOTCH:

a)  HENPEepPHIBHO-IeTePMHHHPOBAHHEIE MOCTH - D-CXeMbl MaTeMaTHYeCKOro
MOIeTHPOBaHIIAL

0)  ANCKpETHO-JeTepPMHHHPOBAHHBIE MOZETH - F-CXeMBI MaTeMaTHUecKoro
MO/IeTTHPOBAHHS

B)  IHCKPETHO-CTOXACTHYECKHE MOJETH - P-CXeMBl MAaTeMaTHYecKoro
MOIETHPOBaHHSA

)  HENpPEpPHIBHO-CTOXAaCTHYECKHE MOTETH - Q-CXeMbl MaTeMaTHYeCKoro
MOZETHPOBaHIA

1) CeTeBBIE MO - N-CXeMBbI MaTeMaTHIECKOTO MOJC/THPOBaHA.



1.10 Jlna popmansHOTrO omicanns u aHaIN3a JCeTepMHHHPOBAHHBIX aBTOMATOB

a)  IMCKPETHO-AeTePMHHHPOBAHHBIE MOZETH - F-CXeMBI MaTeMaTHYeCKOro
MOIEIHPOBAHIA

0)  MHCKPETHO-CTOXACTHYECKHE MOIETH - P-cXeMBl MaTeMaTHYecKoro
MOZEIHPOBAHIIA

B)  HENPEPBIBHO-CTOXACTHYECKHE MOAETH - Q-CXeMBl MaTeMaTHUeCKOro
MOZIEIHPOBAHNS

r) CeTeBBbIE MOJeIH - N-CXeMbl MATEMaTHUYECKOTO MOZCIIpPOBaHHA
1) arperaTHBHbBIC MOJEIH - A-CXeMbl MaTeMaTHYeCKOIro MOJCTHPOBAaHHA

1.11 Sneprernyeckas 3¢peKTHBHOCTE HH(GOKOMMYHHKAIIOHHOI CHCTEMEI 3TO. ..

a) MHHHMAJIBHEIM OTHOLICHHEM curHan/mym (OCIL), koTopoe HeoOXOaNMO LIS
TICpEIatI TaHHBIX YC€Pe3 KaHAII ¢ BEPOATHOCTHIO OIIHOKIL, He MpeBsImaonieii 3aIJaHHYIO

0) OTHOIIEHNE CKOPOCTH Mepeaaul JaHHBIX K M0I0ce IIPOIYCKaHHS KaHala CBS3H

B) OTHOCHTEIbHAS CKOPOCTH Mepeadyll JaHHBIX B KaHaJle CBA3M

I') MaKCHMa/IbHas MPOINYCKHAA CIIOCOOHOCTh KAHAIA CBS3M

1) IpaBIIBHOTO OTBETA HET

1.12 Cnextpansuas 3)pekTHBHOCTE HHPOKOMMYHHKALMOHHOIT CHCTEMBI 3TO. ..

a) OTHONICHIIE CKOPOCTH Mepeaul JaHHBIX K M0710ce MPOMYCKAHIA KaHATa CBS3H
0) 3aBHCHMOCTb BEPOATHOCTH OIIHMOKH HAEaTbHOIo IEMOIYIATOPA OT OTHOIIECHHS
CHTHaJI/IIIyM

B) MHHIMAJIbHOE OTHOIIEHHE CHIHAI/UIYM, KOTOpPOe HEOOXOMIMO st nepeaqn
AAHHBIX 1I€PE3 KaHAT C BEPOATHOCTBIO OLINOKII, He MPEBBIMIAONIEl 3aTaHHYIO

I) pasHHIA MeKIY pealbHOil H MOTCHUHATBHOI KPHBBIMH HOMEXOYCTONMIBOCTI
NpH 3aIaHHOI BEPOSTHOCTH OGHTOBOIT OMINOKH

1) IPaBIJILHOTO OTBETA HET

1.13 Yem BhIIIe MO3NIIOHHOCTH HCHOIB3YEMOTO CHTHAA. . .

a) TeM BBIIIE CIICKTPATbHAS H HIDKE SHepreTHdeckas >heKTHBHOCTH CHCTEMbI
0) TeM BblIllle CIEKTPATbHAS I SHepreTHUecKas 3 QeKTHBHOCTH CHCTEMbI

B) T€M BBILIE SHEPreTIYeCKas H HIKE CIIEKTpaibHas 3 eKTHBHOCTI CHCTEMBI
T) TeM HIDKe CIIeKTpadbHas I SHepreTiieckas 3 eKTHBHOCTH CHCTEMbI

1) IPaBIJILHOTO OTBETA HET

1.14 I'mankie nomexn cHeTeM HHPOKOMMYHHKALII OIMICHIBAIOTC. ..
a) HOPMaJIbHBIM 3aKOHOM pacripe/ie/IeHis

0) pacnipenenenneM Penes

B) pacnpeaeneHnem Paiica

I') HOPMaJIBLHO-I0TapH(pMITIECKHM 3aKOHOM PacIIpe e/ IeHII

1) OHHOMHHATBEHBIM 3aKOHOM pacrpeie/IeH s

1.15 HMmyibcHble nOMeXH CHCTeM HH(BOKOMMYHHKAIIHIT OMICHIBAIOTCS. . .
a) OHHOMHAJIBHBIM 3aKOHOHOM pacrpeeseHus i 3akoHoM [Tyaccona



0) HOpMaJTBLHBIM 3aKOHOM pacnpeIeIeHIs

B) pacnpeneneHneM Penes

r) pacnpenenenneM Paiica

J1) HOPMATBHO-TOrapH(MHYECKIM 3aKOHOM pacIpeieieHHs

1.16 HenpepbIiBHBIiT KaHAT - KaHaL, B KOTOPOM. ..

a) BXOJHOI! 1 BBIXOHOII CHIHAMBI ABJAIOTCA HENPepPEIBHEIMIL

0) BXOZIHOIT CHIHATI SBJIS€TCA HEeNPEPHIBHBIM, a BEIXOIHO JHCKPETHBIM
B) BXOJHOIT CHIHAI ABJIACTCS AMCKPETHBIM, a BHIXOIHOI HETIPEPEIBHBIM
I') BXOIHOIT I BBIXOTHOI CHIHAII SBISIOTCS THCKPETHEIMI

J1) NPAaBIJIBHOTO OTBETA HET

1.17 JInckpeTHsIil KaHAT — KaHAIL, B KOTOpPOM. ..

a) BXOJHOIT H BEIXOIHOIT CHIHAJI SIBIAIOTCS THCKPETHBIMI

0) BXOIHOIT 1 BEIXOZHOI CHIHAMBI ABISIOTCA HETPEePBIBHBIMII

B) BXOZIHOIi CHTHAT ABIISETCS HENPEephIBHBIM, a BEIXOIHOIT JHCKPETHBIM
I') BXOZHOII CHTHAJI ABISAETCS IHCKPETHBIM, @ BBIXOIHOI HeTIPpepBLIBHEIM
1) IPABIUILHOTO OTBETA HET

1.18 HneanpHblii KaHan Ge3 MoMex — KaHal. ..

a) € IOCTOAHHOII MepeIaTouHOI (PYHKINIEl, B KOTOPOM OTCYTCTBYIOT TOMEXH

0) ¢ mocTosHHOI nepexarounoii GyHKIel, B KOTOPOM JI€IHICTBYET aJUTHTHBHBIII
el (kBa3snOeIbIil) rayccoBCKHit mym

B) C QJUIHTHBHBIM TayCCOBCKIM IIYMOM, B KOTOPOM 3aj7lepKKa CHTHaIA SBISETCH
CIIy4ailHOi1 BeTHYHHOI

I) C AUIITHBHBIM TayCCOBCKHM ILIYMOM, B KOTOPOM K03 dHLIEHT nepenaun
KaHana AB/1AeTCs CaydaiiHoil GpyHKInieil BpeMeHn

A1) ¢ aJUTTHBHBIM IayCCOBCKHM IIYMOM, B KOTOPOM B TOUKe IIPHeMa HabmoaaeTcs
CYNEPIO3HUIHA NPAMOI H OTPaKEHHBIX 7IEKTPOMArHHTHBIX BOJIH

1.19 I'ayccoBekmii kaHan — kaHan. . .

a) ¢ NOCTOSIHHOIT MepenaTouHoll (yHKINeIl, B KOTOPOM JI€HICTBYET aIANTHBHBIIT
Oeubiii (kBa3nGeIblil) rayccoBCKit Iym

0) ¢ aUITHBHBIM IayCCOBCKHM IIYMOM. B KOTOPOM 3ajeps;KKa CHTHala ABJIAeTCA
CIIY4aiiHOI BeIMYNHOI

B) C AIIHTHBHBIM TayCCOBCKHM IIYMOM, B KOTOPOM KO3(QHIieHT neperayn
KaHaza sBJIAeTCA Cy4aiiHoil pyHKImeli BpeMeHn

I) ¢ QJUTHTHBHBIM TayCCOBCKHM IIYMOM, B KOTOPOM B TOUKe npHeMa HadIoaaeTcs
CYNEpPHO3HINSA NPAMOI H OTPaKeHHBIX TeKTPOMArHHTHBIX BOJH

1) C OTPaHHYEHHOIT [0J0COIT YaCTOT H a/UTHTHBHEIM IYMOM

1.20 I'ayccoBekHii KaHa ¢ Heolpe e TeHHOI (azoii curaana — kanan

a) ¢ AJUIHTHBHBIM FayCCOBCKHM LIYMOM, B KOTOPOM 3aJepiKKa CHTHaJla SBJIsSeTCA
CIIy4ailHOil BeTHYHHOIT



0) ¢ agANTHBHBIM TayCCOBCKHM IIYMOM, B KOTOpOM KO3((HIEHT nepeaadn
KaHala siBigeTcs caydaiiHoil GyHKIeil BpeMeHn

B) C aJHTHBHBIM I'ayCCOBCKHM IIIYMOM, B KOTOPOM B TOUKE MpHeMa Habnrogaercs
CYNEPNO3HLIHA MPAMOI H OTPaKE€HHBIX 3JIEKTPOMArHUTHBIX BOIH

I') ¢ OrpaHHYeHHOI M0JI0COIl YacTOT M aJIHTHBHBIM IIYMOM

1) C aIAUTHBHBIM IIYMOM, B KOTOPOM HMIIYJIbCHAs XapaKTepHCTHKAa KaHala
MEHsAeTCA BO BpEMEHH

1.21 Knaccnueckuii MeTOA ONTHMH3AIHH 3aKII09aeTcs B...

a) pemeHNN cucTeMsl AH¢depeHInaTbHEIX YpaBHeHNIT — MpHpaBHEHHBIX HYIIIO
BCEX MEPBBIX MPOH3BOIHEIX IIeI€BOIT (DYHKIIHH 110 BCeM MPOESKTHBIM ITapaMeTpaM

0) HCMOMB30BAHHH KOHEUHOTO YICIIa 3HAUeHHIl 11e1eBoil GyHKIHHT

B) ICMOJB30BAHHH KOHEYHOTO YICJIa 3HAUYeHHIl IeneBoii (yHKIHH u ee
rpaaleHTOB

I) B HCIOJIb30BaHNN HEONpeAeAeHHBIX MHOKHTeNeH Jlarpanika

1) B HCIOJIb30BAHIN BCIIOMOTaTeIbHOI mTpadHOil GYyHKIIHN

1.22 Ilpsmbie MeTOIBI ONTHMH3AIIHH 3aKII0Yal0TCs B. ..

a) HCIOIL30BaHHH KOHEUHOTO YICIIa 3HauUeHHIl 1e1eBoil (YHKIIHH

0) NCHONIB30BAaHMH KOHEYHOTO 4HCIA 3HAYeHHil IeneBoil (yHKINH H ee
rpaJaieHToB

B) pelIeHHH CHCTeMHI IH(depeHINATbHEIX YPAaBHEHHIT - MPHPABHEHHBIX HYIIIO
BCeX MEPBBIX MPOH3BO/IHEIX 11e71eBOIl (DYHKIIHIH 110 BCeM MPOEKTHBIM IapaMeTpam

I) B ICIIOJIb30BAaHIH HEONpeAeIeHHBIX MHOKHTe el Jlarpanka

) B HCIIOIB30BaHHH BCTIOMOTATEIBHOI ITpadHOT (yHKITHHI

1.23 I'paaneHTHBIE METOIBI ONTHMH3ALNH 3aKII0YAOTCH B. ..

a) MHCMOJIB30BAHHH KOHEYHOTO 4YHCJIa 3HAYeHHIH IeeBoil (YHKUHNH H ee
rpaaHeHTOB

0) HCMOIB30BAHNH KOHEUHOTO YICIa 3HAUeHHI 11e1eBoil (PyHKIHH

B) pelIeHHH CHCTeMBl An¢depeHINaIbHEIX YPaBHEHNHIT — MPHPAaBHEHHBIX HYITIO
BCEX MEPBBIX MPOH3BOIHEIX 1IeIEBOI (DYHKIIHH 10 BCeM MPOESKTHBIM ITapaMeTpaM

I) B HCIIOJIB30BAHII HeoNpeIe/IeHHBIX MHOKNTe el Jlarpan:ka

1) B HCIOJIb30BAHNH BCIIOMOTaTeIbHOIT mTpadgHOil HyHKIIII

1.24 MaremaTH4eckl CHIHald C aMIUIHTYIHOI MaHHIYIALHEl MOXKET OBITh
Ope/CTaB/IeH B BHJE BBICOKOYACTOTHOTO TapMOHHYECKOro KoueOaHus, Cieayromine
nmapaMeTpsl KOTOPOTO H3MEHAITCA B COOTBETCTBHH C MOIVIHPYIOIINM IH(POBEIM
CHTHAJIOM. ..

a) aMImInTyaa

0) wactora

B) aza

I') aMIUTHTY/IbI KBaIpaTyPHBIX COCTABIIAIOMINX

1) aMIUINTya H (a3a



1.25 MareMaTHuecKH CHTHal C 4YacTOTHOH MaHHMOYJIALHell MoOXeT ObITh
NpeiCTaBlIeH B BH/JE BBICOKOYACTOTHOTO TapMOHHYECKOro KoleOaHNd, ClIeaylole
napaMeTpbl KOTOPOro H3MEHSAIOTCA B COOTBETCTBHH C MOIYIHPYIOUINM LH(POBBIM
CHTHAJIOM...

a) yacTtoTa

0) daza

B) aMIUTHTYABI KBaIPaTYPHBIX COCTABIAIOIINX

I) aMIUIHTYda 1 ¢gaza

1) aMIUTHTYyAa

2. Bonpocut 6 omkpeimoit ghopme

2.1 HexenarenbHele  371€KTpHYECKHE  CHTHAIBI,  NPHCYTCTBYIOLINE B
3MEKTPHIECKHX CHCTEMAaX, Ha3bIBAIOTCA

2.2 IIYMBI — 3TO LIYMBI HCKPOBOTO 3a:KHIaHI, KOMMYTAIlHOHHbIE
HMIIYJIbCHBIE  IOMEXH M  IOYMBI OT JPYIHX  POJCTBEHHBIX  HCTOYHHKOB
371EKTPOMArHHTHOIO H3IyYEHH.

23 HIYyMBl HCXOISAT OT aTtMocepbl, COIHIA H JAPYrHX
raJakKTHYeCKIX HCTOUYHHKOB.

2.4 AHQJIOroBBHIli CHTHAA H €ro JHCKpPeTHas BepcHs CBA3aHHBI IPOLECCOM,
KOTOPBIIT Ha3BIBACTCA

2.5 Teopetnueckoe 10CTaTOYHOE YCIOBHE, KOTOPOE JelIaeT BO3MOKHEIM IOJTHOE
BOCCTAHOBJICHHE AHAJOTOBOTO CHTHAjJa N3 IOCJIEJI0BaTeIbHOCTH  PaBHOMEPHO
pacnpeie/IeHHBIX IHCKPETHBIX BRIOOPOK, Ha3hIBACTCS

2.6 D¢pdekr oT YMHOKEHHS CHEKTPOB CHTHAJIOB IPH CBepTKe HAa3bIBaeTCH

2.7 Snpo cBepTKH npH QIUILTPALIHH 9aCTO Ha3bIBAIOT ;

2.8 Ecim cBoiicTBa NIyMOB (MOIIHOCTb, CIIEKTPAIbHBIN COCTAaB) HE MEHAKOTCSA BO
BPEMEHH, TaKHe IIYMbl MOKHO Ha3BaTh

2.9 Ecomi myMbl CYMMHPYIOTCS ¢ «IHCTBIM» CHTHAJIOM H He 3aBHCST OT HETO, TAKHE
IIYMBI MOKHO Ha3BaTh

2.10 BbricTpoe yXyauleHHe KauecTBa BBIXOJHOTO CHIHAlZa 3a CUeT OMIHOOK,
HHIYIHPOBAHHBIX KaHAJIOM, Ha3bIBaeTCA s dexTom.



2.11 Ecin mmpuna nmonockl kaHaza NpHOTHN3NTENIBHO paBHA IIHPHHE I0JIOCHI
CHTHAIA, TO HCKakeHHe OyZeT NpeBHIIATh UIHTEIBHOCTh Iepefaull CHMBONA M
[IpHBEIICT K HATOKCHHIO HMITY/IBCOB CHTHAIOB. TOT 3()peKT HazpIBaeTCs :

(]

.12 Ecam miar KBaHTOBaHHS MOCTOSHEH,. KBAHTOBAHIIE ABIACTCH

2.13 Tllymel. BO3HHKalOWIEe NpPH TEIIOBOM JIBIDKEHHH HOCHTEIeil 3apsaa B
NIPOBOIHHKE, HA3BIBAKOTCSA IIyMaMH.

2.14 JluneiiHoe yCTpOIICTBO, CIPOEKTHPOBAHHOE, YTOOBI 1aBaTh HA BEIXOIE
MaKCHMATPHO BO3MOKHOE UL JaHHOTO CHIHala OTHOIICHHE CHTHAI/IIYM Ha3bIBaeTcs

GIIBTp.

2.15 Curnan nmeet CIEKTP, €CJIH BBIIIIE ONpeIe/ICeHHOI YaCTOTHI BCe
KO3 HINEHTE! CIIeKTPa paBHBI HYTIO.

2.16 ®uibTp, mpomyckaommii Ge3 H3MEHeHHs Bce YacTOTHI HILKe 3aIaHHOIL. It
YAQIAIOT  H3  CHTHAJJa  BCE  YacTOThl  BBINIE  3aJaHHON,  HA3BIBAETCH

2.17 Yacrora. KOTOpas pasrpaHHYHBACT IPOIyCKaeMble (DIIBTPOM YacTOTHI,
HA3BIBACTCS YaCTOTOIl

2.18 Cpena pacnpocTpaHeHns, wm 3JICKTPOMArHHTHBIN  TPakT CBA3M,
COCIMHAIOLINIT ITepeIaTuHK 1 MPHEMHHK, Ha3bIBaeTCHA

2.19 Ceeptka — ocHOBHOII mpouecc B mppoBoii 0GpaGoTKe CHIHATOB, 1 ee
HA3BIBAIOT

2.20 uH(ppPOBOil GIIBTP — YCTPOIiCTBO, B KOTOPOM BBEIXOIHBIE
OTCHCTRI CHIHATA NIPE/ICTABIICHB B BIJIC JIHHETHOI KOMOHHAIINH NPeIBLIYIHX 0TCUETOR
BXOZHOTO H BEIXOIHOTO CHIHAJIOB H TEKYILIETO OTCYeTa BXOJIHOTO CHIHAA.

2.21 Ilponecc 3aMepa BeTHYHHBI CHTHATA Yepe3 paBHBIE NPOMEXKYTKH BPEeMeHH
Ha3pIBaeTCH JHCKpeTH3alHeii.

2.22 VcIpolicTBO,  KOTOpOE  HHTEpHOIHpYeT JHCKPETHBIII CHTHAI 10
HEIIPEPBIBHOTO, HA3bIBAETCA

2.23 Yacrora, ¢ kortopoii AIIl mpomssoaut 3aMEphl aHAJOTOBOrO CHTHAlIA N
BBIZIACT €ro LI(POBEIC 3HAYEHIS, HA3bIBACTCSA YaCTOTOI :

2.24 CHTHAJIa XapakTepH3yeT pachlpedelneHie 3HEpruH MM
MOIIHOCTH CHTHAJIA 110 JHAla30Hy YacToT.



2.25 Tlpouecc corjacoBaHms CHTHaIA ¢ COOCTBEHHOIl 3amasasIBalolIeil Bepceil
Ha3bIBaeTCs

3. Bonpocwt na ycmanoenerue npasiibHol NOC1€006ameabHoCmu

3.1 Jins noxaieHNs aJIHTHBHEIX CTAIHOHAPHEIX IIYMOB CYIIECTBYET aATOPHTM
CHEKTPAIbHOTO BhIYHTaHHA. PaccTaBbTe 3Tamns! aaropuTMa mo mopsaaKy:

a) OLIeHKa CIEeKTpa myma

0) pa3nokeHHe CHIHAJA C TOMOIIBI0 KPATKOBPEMEHHOTO MpeodpasoBanns Oypre
(STFT) wmn apyroro npeoGpa3oBaHiisl, KOMIIAKTHO JOKAIH3YIOIIEro 3HEPriuio CHrHaIa

B) «BBIYHTaHHE» aMIUIHTYJIHOTO CHEKIpa HIyMa H3 aMIUIHTYAHOTO CIEKTpa
CHIHala

r) oopatHoe npeodpazoBanne STFT — cuHTe3 pe3yasTHPYIOMIEro CHIHAIA

3.2 Ilpoektnpoanue mHQPOBBIX (HIBTPOB BKIKOYAET MATH OCHOBHBIX ITAaIoB.
PaccraBbTe 3Tamne! o nopsiky.

a) mocTpoeHne (YHKIHOHAIBHBIX H NPHHINIHAIBHBIX cXeM (IUIBTPOB, MOHTaXK
VCTPOICTBAa MpH anmapaTHOil peann3aunu wiH nporpammupoBadue [ Ha sa3bike
HH3KOTO IUTH BBICOKOTO YPOBHS

0) pacueT pa3psIHOCTH BXOJHOTO H BHIXOJHOTO CHIHAJOB, pa3psIHOCTH
ko3(puunenToB ¢uisTpa n apugmernuecknx ycrpoiict. Ilpn 3ToM HcKIIOHYaeTes
BO3MOKHOCTh TEPENOIHEHHSA pPa3spAIHOCTH IyTeM BBeICHHS MacIITabHpYIOMIX
K03} HIIIEHTOR

B) pelIeH e alnpoKCHMAIIIOHHOIT 3a1a4l ¢ HebIo oNpeaeneHis Ko3(QHIeHToB
a;. b; mepenaroynoii ¢pynkunn H(z), npH KOTOPEIX (IIBTP YAOBIETBOPAET 3aJaHHBIM
BpPEeMEeHHBIM JIHO0 9acTOTHBIM XapaKTepHCTHKaM

I) BBIOOp CTIPYKTYphl HaH (opMBI peamm3amun muppoBoro ¢uisTpa (mpsMas.
KaHOHHYeCKas, KacKaaHas, apasuleabHas, JeCTHHYHAA H T.11.)

1) MpoBepKa MOJEIHPOBAHHEM COOTBETCTBHA XAPAaKTEPHCTHK pa3paboTaHHOTO
D 3a1anHBEIM

3.3 YcTaHOBHTE MOC/IEI0BATEIBHOCTD ANTOPHTMA CHHTE3a II(POBOTO (PIIIBTpPA 110
METOy BPeMEeHHBIX OKOH.

a) mporpammupyem I® 1160 peamnzyeM ero anmnaparHeiM CrIocoHoM.

0) HCIoIB3ys OJHO H3 BPEMEHHBIX OKOH, momydaeMm otcuerel HX h(nT) =
h,(nT)w(nT),0 <n <N - 1.

B) K mnoaydeHHeIM otcyetaM AUX npumeHseMm oOpaTHOe HCKpPETHOE
npeodpazosanie Pypre u noxyuaem orcuerst HX h,(nT).

r) 3agaeMcs Tpedyemoii AUX — ®HY, ®BUY, I1D, PD.

T K
].

A) mickpernsupyeM AUX Ha N yacTeiil Ha HHTepBaje YacToT w, € [— =
N-1 =
e) cauraem orcuers! HX BrnpaBo Ha BeqnunHy —— A1 JOCTILKCHILA (r3nyeckoii
peammzyeMmoctu 1{D.
N-1

’K) 3aIICHIBAEM BBIPaKeHHe 1A cHCTeMHoil ¢yHkuwmn: H(z) = Y a;z7".



3) 3HaueHns orcyetoB HX npummvaem 3a kosddumienTs: HepeKypCHBHOTO
undposoro ¢punbtpa: a,, = h(nT),raen = 0, N — 1.
1) kouTpompyem AYX [[®: A(w) = |H (e/eT)|.

3.4 PaccTaBpTe MO MOPAIKY STambl CHHTE3a HH(ppoBOro (GrisTpa MeToIOM
NPAMOTO CHHTE3a.

a) MO 3aJaHHBIM XapPAKTEPHCTHKAM HAXOINM NOpANOK (PHIbTpa 7.

0) HaXOIHM MOJIOKEHHE TTOTIOCOB \H(z)[. a 3aTeM cucTeMHoi dyuakumn Hiz).

B) 3aMeHAeM B BhipakeHnn i |K (jw)|?e/“T ua -, 3atem Haxomm BBIpaKEHHE
AL KBalpaTa cHeTeMHoll gynkwmm |H(z)|* = H(z)H(z™1).

T) HCXOIs M3 PACMOIOKEHHs TMOMIOCOB, HAXOIIM BBIDAJKEHNE I CHCTEMHOI
¢yHKIm H(z) 1 3aniceiBaeM pasHOCTHOe YPABHEHIIE, HA OCHOBaHHH KOTOPOI'O CTPOHM

(uasTp (ero cTpykTypHYIO cxemy).

3.5 VcraHoBHTE moCIen0BaTeIBHOCTE HaXOKICHHA BBIXOIHOTO CHTHANA, IpH
HCTIOAB30BAHNH IHCKPETHOTO NpeobpasoBanns Dyphe.

a) HaXOXJIEHHE 0OPaTHOTO JHCKPETHOTO npeodpaszopanns Oypee.

0) HaxoXkIeHne CIIEKTpa BEIXOJAHOI'O CHIHAJIA.

B) C MOMOIIBIO MPAMOro ANCKPETHOro mnpeodpasoBanns Pypre HaXokKIeHHE
CIIEKTpa BXOJIHOTI'0O CHI'HaJIA.

I') IOJIYYEHHS BHIXOIHOTO CHIHATA.

3.6 YcraHOBHTE 1I0C/I€I0BATEIEHOCT STANIOB npeoOpasoBaHnsd currana B AIIL.

a) KOIHPOBaHHe (IPe/ICTaBIeHIe TBOHYHBIM KOIOM)

0) mICKpeTH3aIs O BpeMeHH

B) KBAHTOBAHIIE 110 YPOBHIO

r) MoanpuKanmsa koxa (mpsAaMoii Koz, HCTIOB3YEMBIil IIPH YMHOKEHHH/ AeCHIIL, 1
00paTHBIiT KOJI, HCTIOB3YeMEIil [IPH CI0KEHHH/BBIMHTAHIH )

3.7 VYcTaHOBHTE B MPaBIIBHOI MOCIEIOBATEILHOCTI Omokn a1s mmdposoii
00paboTKH aHAIOrOBOTO CHrHAIA.

a) GIIBTP HU3KHX YacTOT

0) AIII

B) I1AII

r) ungposoii prasTp

3.8 VcraHoBHTe mocrenoBaTeNBHOCTs  JeiicTBHi aaroput™Ma  1H$poBoii
(mabTpamm nocnenoBarenbHOCTEl KOHEYHOI JUTHHET Ha ocHoBe JIIT1®.

a) BeraHcIeHne N-toyeunoro OJIIIP nocie 0BaTe IBHOCTH Y(jwy), B pesynbrate
9ero noay4arTcsa N 0TCUETOB BBEIXOIHOI MOCIEI0BATEIEHOCTI y(n)

0) nepemHoKeHHe N YacTOTHBIX BBIOOpOK JITI® BX0aHOIT MOCIe10BaTeTBHOCTH 1
AYX  ¢umstpa um  obGpasoBanme N-Toueunoii nocienoBarensHocTH Y (jwy) =
Hjwr)X(wy)

B) BEIIcieHne N-Toueunsix JI1IP nocnenoatenbrocTell (1) it h(n)



I') 3aroMHHaHie N; 0TCUeTOB BXOIHOI MOC/Ie10BATeTEHOCTII x(n)

3.9 VcraHOBHTE MOC/TEI0BAaTEIBHOCTD AeiiCTBHIT AITOpHTMA IMPOPEKHUBAHNS 10
BpeMeHIH OBICTporo npeobpa3oanis Pypee.
a) pasjelieHHe Ha YeTHble H HeYeTHBIE 3HAYCHHS A YVPaBHEHHA CIIeKTpa

auckpeTHoro curana X (e/¢T) = Y x(nT)ejenT

0) B ueTHBIE N HCYUCTHBIC YacTH BBEJICHHE HOBBIX HHIEKCOB JUIA HyMepainn
OTCYETOB

B) Pa3Ic/INTh Ha YCTHBIC H HEUETHBIE YacTH [IOJTYYE€HHBIC HHICKCHI, J0 TexX Iop,
ITOKa HE OCTaHYTCA 4acTH, CoAepiKaniue mo OJHOMY OTCHETY CHI'Hala

3.10 YcraHoBuTe 10OC/I€10BATEBHOCTE JAeiiCTBHI AIrOpHTMa IMPOPEKHBAHUSA 110
uacToTe ObIcTporo npeobpaszosanis Dypee.
a) pasJieleHHe TONO0NAM 3HAYEHHS /1 YPaBHEHMS CHEKTpa JHCKPETHOrO CHrHaIa

X(ef“’T) — 2 - x(nT)ej«nT

n=-—
0) pasnennTh MOMy4YeHHbIE HHIEKCHL, 10 TeX IOp, MOKAa He OCTAaHYTCA YacTIH.
ColepKalHe 110 OIHOMY OTCYETY CHIHAjIa
B) B KQXKIYIO H3 YacTell BBeJCHIE HOBBIX HHIACKCOB I HyMepalHH OTCYEeTOB

3.11 VcTaHOBHTE mMOC/I€I0BATEIBHOCT AeiiCTBHI aIropuT™Ma OHIHHEIiHOro
peoOpa3oBaHII.

a) 10 TMOIY4YEHHOMY BBIPAKEHHIO OCTPOCHIE mgpoBoro GuisTpa

0) mpomsBecTH 3aMeHy, mpHBecTH BBIDAKEHHE INEPEIaTOYHOH  (HYHKIHHI
zgin aiz”"
1-3N, bzt
B) TNPOH3BECTH KOPPEKIMI) XapaKTepHOIl YacTOTHl aHAJIOrOBOLO ¢dmbTpa-

2 w,T
IIPOTOTHNA (YACTOThI PE30HAHCA, PEXKEKIITH HIH cpe3a) W, = -tg :
z-1

T
1
I) pasiokNTe p = —Inz B psap =§(g+§g3 +ég5 + )g =—

anasnorosoro ¢puneTpa K (p) = % K BHOy H(z) =

2
B) OTPAaHHYHTBLCA MEPBBIM WICHOM psila p = = gE=s =

3.12 Bam Heo0X0IHMO NpOaHAMI3HPOBATE OCOGEHHOCTI HeCTAlHOHAPHBIX
CHTHAIOB € IOMOMIBIO ~ BPEMEHHBIX  OKOH.  YCTaHOBHTE  MpPaBILTbHYIO
[OCTIEI0BATEILHOCTD AeTiCTBHII.

a) BBIICINTH HEOOXOINMBIIT BpeMeHHOIl HHTepBa

0) MpoBecTH aHaIH3

B) BBIIEIINTE BpEMeHHbIE OKHA

I') NepefiTi K 4aCTOTHO-BPEeMEHHOMY TIPe/ICTABICHIIO CHIHAIOB

1) Ipon3BecTH IpeobpasoBanne Dypre



3.13 HeoGx01mMo nosTy4HTs Ha OCHOBE HMITYIBCHOI XapakTepHCTHKH (DI3IMYeCK
peamnzyemsiii KHX-¢puisTp. ¥VeranoBnTe npasiisayio nociae1oBaTeIsHOCTS AeiicTRHIL

a) BBINOJHHTG CABHI HMITY.IbCHOI XapaKTepHCTHKH BIpaBo Ha (N-1)/2 oTcueTos

0) yceub HMIYIBCHYIO XapaKTepHCTHKY 3a npexeaami n<0 im n>N.

B) 4aCTOTHAs XapakKTePHCTHKA (HIBTPAa AlMPOKCHMHPYETCH YCEUeHHBIM PSIOM
Dypse.

I) 1714 NPEIbIAYIIETO [ara Heoub3yroTes Kosddumments: hy[n-(N-1)/2].

3.14 VcranoBute mociexoBaTensHoOcTs cHHTe3a L[ meToaom HHBapHAHTHBIX
HMITYJIBCHBIX XapaKTepHCTHK.

a) ONpeaeTHTh CTeNeHb NPHOMIDKEHNA aMILTHTYIHO-4aCTOTHOI XapaKTepHCTHKII
CHHTe3HpoBaHHOro LI K XapakTepHCTHKE aHATOTOBOTO MPOTOTHIIA

0) Haiiti cuctemuyio Qyukmo H(z) gpuaspa

B) CPaBHHTB CHCTeMHYI0 QyHKIHIO H(Z) ¢ ee o6 BeipakeHHeM

I') BEIYHCIIHTB YaCTOTHBII Ko3¢drunenT nepenaun 1{d, ocymecTBHB B CHCTEMHOI
(ynxm H(z) 3ameny nepemennoii mo gpopmyie z=el°T

1) onpeaeauTh K03 HIEeHTh TpaHBepCaTbHOIT I peKypCHBHOIT uacTeii

€) CPaBHHTB Pe3yIbTaT C YaCTOTHBIM KO3(pQHIMEHTOM Nepeaaun aHAIOroBoil
HenH

3.15 Vcranosnre mocienosatensHOCTh ciHTe3a 11 MeTo0M HHBapHAHTHBIX
YaCTOTHBIX XapaKTepHCTHK.

a) MOJCTaBHB 3HAYCHHA MOIYIHTh GOpMyTy IS CHCTEMHOI (YHKIHH HI(POBOTo
¢mIbTpa

0) 13 GopMYIBI MOTYUHTH CTPYKTYPY 1H(POBOro GHIbTpa
B) ONPeZIe/IHTE YacTOTY Cpe3a aHAJIOTOBOro (IIBTPa-NPOTOTHIA

I') BEIYICIIHTB CHCTEMHYIO (YHKITIO CHHTE3HPYEeMOro uH(poBoro (GisTpa
J1) ompeIeNnTh 3HaueHHe HHTepBaIa IINCKPEeTH3aIIH

3.16 YcranoBuTe moce10BaTeIbHOCTS AeiiCTBHIT IpH JHCKPETHOI CBEPTKE.
a) EPEMHOKHTH CIIEKTPhI CHIHAJIOB

0) mepeBecTH Ba CHTHA/A B YaCTOTHYIO 0071aCTh

B) MIEPEBECTH CHIHAIBI BO BPEMEHHYIO 00/1aCTh

3.17 YcranoBuTe nocie10BaTeIbHOCTD AeiicTBHIT IPH roMOMOpPdHOIT obpaboTke
CBEPHYTOIr'0 CHTHAJIA.

a) BBIIIOJIHHTE IpeoOpa3oBaHue Biaa exp ]

0) mozBepruyTh BXOIHOIT CHIHAI npeobpasoBanmio Oypre

B) MpeoOpasoBaTh MPOH3BENEHHE B CYMMY C MOMOUIBKO BhIpakeHns logd(jo)=
log[®:(jm)]+ log[®.(jo)]

I') BBINOJIHHTE 0OpaTHOe Mpeobpa3oBanne Oypre

1) npuMeHNTs K log[®(jo)] onepammmo oGparHoro npeobpasopanns dyphe

6) cnraain X(t)=x;(t)+x,(t) moABeprayTh IHHeliHOI 06paBOTKe H BBIXOIHOI CHIHAT
y(t0=y(t)+ya(t) npeobpa3yercs. Brmoaunts npeobpasopanie Pypee



3.18 IlycTs 3a1aH cHrHai s(t) Ha BHIXOJI€ THHEHHOr0 TPaKTa i TpedyeTcs MoIydnTh
nHpopMamio 00 HCXOIHOM cHTHalZe Si(t), JeficTBYIOIIEM Ha ero BXoje, a Takke 00
HMITYJIBCHOI  XapakTepHcTHKe g(t) camoro Tpakta. CBA3p MeKIy Tpems
nepevlcIeHHBIMH  (QYHKIHAMH BpeMEHH OINpelenseTcs cBepTkoil: s(t)=s;(t)*g(t).
Omnpenennre nocae10BaTeIbHOCTD MPH MPHMEHEHHH KelcTpa MOIIHOCTIL.

a) BBITIOJTHHTE 0OpaTHOe npeodpazoBanne Pypee

0) BBINIOJIHHTH JIoTapH()MHPOBaHIE

B) ONpeNeINTh KBaJApaT MOIY/IA CIIEKTpa

I') BBIIIOJIHHTE IIpeoOpa3oBaHne Oypre

3.19 VcertaHoBHTE MOCIEA0BAaTEIBHOCTD 3TAMOB pacyeTa IHCKPETHOro (IUIBTPa ¢
KIHX o meTony B3BeIIHBAHMS.

a) moadupaercd mnoaxoasmas (QYHKIHA «OKHa» w(n) I8 Moan(pHKamm
MOC/Ie0BaTeNbHOCTH Ai(1)

0) HAXOAHTCA COOTBETCTBYIOLIAs HMITYJIbCHASA XapaKTepHCTHKa A(n) IyTeM
HaXo/IeHns odpaTtHoro Z-npeodpasopanns pynkum H(2).

B) MOJIy4yaeTcs HMIY/IbCHAA XapaKTepHCTHKA KOHEUHOIT [UTHTEILHOCTH /(1)

r) 3a1aetcs TpedyeMmas KOMIUIEKCHAs YacTOTHas XapakTepuctuka H(jQ)

3.20 Vcra”HOBHTE IIOCIENOBAaTEIBHOCTH  3TAllOB  INpH  NPOEKTHPOBAHHII
PEKYPCHBHOTO LH(PPOBOro (GHIBTPaA MO aHATOTOBOMY IPOTOTHITY.

a) BBIOOp CTPYKTYPHI ANCKPETHOTO (GIIIBTpa H pacyeT ero Ko HIeHTos

0) mepexoa ¢ MNOMOLIBI OWIHHEIHOro Z-mpeoOpa3oBaHHA K IHCKPETHOMY
prabTPY

B) IPOEKTHPOBaHIE aHAIONOBOrO MPOTOTHIIA

T') aHAJIN3 BIHAHHA OTPaHHYUCHIA pa3spAIHOCTH H Koppekusa koxdduinientos [P

1) y4eT HCKaKeHHil OCH 4acTOT IpH OIIHHeITHOM Z-npeoOpa3oBaHHH

€) KBaHTOBaHHe KO3(p(PUIIHEHTOB INCKPETHOTO (IUIBTpa (Iepexo K HidpoBomMy

GuasTpY)

3.21 VYcraHoBHTE MOCIENOBAaTEIBHOCTh 3TaloB aiaroputMma cuHresa [[d c
HCTOIb30BaHHEM Z-(hopM.
a) HallTH MaKCHMaJIbHYIO cTeneHb B K(p). YMHOXHTE YHCINTEIb H 3HAMEHATEb
=N

0) mpuBeCTH BhIpa)KeHHE U1 CHCTEMHOI ()YHKIIH K CTAHAAPTHOMY BHIY:
Hiz)y =k A
Z st
0 1-— Z?f:l ij-l
B) I10JICTaBUTh BBIpaKeHHE 114 Z-popM
r) paccunTarh K03 duumneHTs! a; , b; . ko 1 noctponts cTpykrypHyto cxemy I mo
moboii 13 Gopm peanHzaun

3.22 VcraHoBHTE MOC/IEI0BATEIBHOCTD ASIICTBHIT OHOTO H3 METOAOB YacTOTHOTO
npeodpa3oBaHus, IpUMeHseMoro npu cunrese L.
a) noxyauts [P ¢ 3a1aHHBIMH XapaKTepHCTHKAMH



0) BBINIOTHUTE JHCKPETH3AIMIO (GIUIBTpaA
B) BBIIIOJIHHTE [IPe0Opa30BaHIie MOJI0CH 4acTOT (aHAJIOrOBBII-aHAIOTOBBIIT)
I') BBINOJIHHTB pacueT aHAIOrOBOroO (HIBTpa HIKHHX YaCTOT (Os=1)

3.23 VcTaHOBHTE M10CI€I0BATEIbHOCTD ASHCTBHIT 0IHOTO H3 METO0B YaCTOTHOTO
npeoOpa3oBaHs, IPIMeHSeMOoro npn cuarese M.

a) moayunts [P ¢ 3ananabIMI XapaKTepHCTHKaMHI

0) BBINOIHATE ANCKPETH3AINI DHIBTPA

B) BBITIOJTHHTE IPeoOpa3oBaHie M0I0Ck YacToT (1ndpoBoii-undposoii)

I') BHIIIOJTHHTE PacyeT aHAJOroBOro (GIIbTpa HIDKHHX 4acToT © = o / 4

3.24 YcTaHOBHTE NOC/Ie10BaTeqbHOCTD JeifcTBHil mpn cuaTese KIIX-¢uiptpon
METOIOM YacTOTHOIT BEIOOPKII.

a) HaXOIAT HMITYJIbCHYIO XapakTepHcTHKY g(kT)

0) 4acTOTHYIO XapakTepHCTHKY HH(PPOBOIo (GIIBTPa NOABEPTaIOT INCKPETH3ALIII
KaK NepHOANYeCcKY0 (PYHKIIIIO

B) YaCTOTHYIO XapaKTepPHCTHKY pa30HBalOT HHTEPBaJ 110 YaCTOTE (;—“ <w< ; ) Ha

N paBHBIX yacTeii
r) K oOpasoBaBiueiics mociaenoBaTeqbHOCTH 3HaueHnii K(nQ)) npmMeHsioT
JUICKpeTHOe npeodpasoBanne Dypre 1w 6bIcTpoe npeobpasopanne Oyphbe

3.25 Onpezenute nocae10BaTeIbHOCTD ASHCTBILT IIpH roMoMopdHoit 06paboTke
ailocuryHana.

1) BemoOTHNTE npeodpasoBanne /1~ { } aBasionmeecs 06paTHEIM 110 OTHOMIEHNIO K
npeobpazosanmio X(z) = log X(2)

2) BBINONHUTH HelnHeiiHoe mpeoGpasoBanne JI{ |}, koTopoe ompenensercs
cootromenneM X (z) = log X(z)

3) BemonHNTE onepatop T | |, KOTOPEIIT COOTBETCTBYET MHHElHOIT HHBApHAHTHOI
cHCTeMe

4. Bonpocst na ycmatnoenenue coomeenmcmeus.

4.1 VcraHoBHTe COOTBETCTBHE MEXKIY 3HAYCHHAMH MOIYTHPYIOMIEH YacTOTH M
IIHPHHOII criekTpa AM-cHrHana:

3HaueHHe MOAYIHPYIOIIEIT YaCTOTHI [IInpuna cnektpa AM-curaana
1.100 I'u a) 200 I'n
2.200 ' 0)400 I'n
3.1000 I'u B) 3000 I'x
4. 15T r) 2000 I'n
1) 30 T'
e)45 T




| %) 100 T

4.2 VCTaHOBHTE COOTBETCTBIE MeKIy MOIYIHPYIOLIEi Hecynleil 9acToTaMu H
4aCTOTaMIH COCTABIAIOIMINX cniekTpa AM-curuana

Moaymupytomas i Hecymas 9acToTsl

CHI'HaJI1a

HacToThl cocTaBaAOmX crekTpa AM-

1. 50 T'u, 1000 I';

a) 950 I'm, 1000 I', 1050 I'n

2.200 I'm, 5000 I'n

6) 4800 I'w. 5000 I'mi, 5200 I'

3. 628 pan/c, 6280 pax/c

B) 900 I'mt, 1000 I'r, 1100 T

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

1) 4850 I', 5200 ', 5400 I'n

e) 960 I', 1000 I', 1060 I'x

4.3 VYCTaHOBHTE COOTBETCTBHE MEKIY aMIUTHTYJaMH  HecyIeil, I1yOHHOI
MOZYIIAIHH H aMIUTHTYA0I OOKOBBIX YaCTOTHBIX COCTABIAIONIX AM-cHrHAIa

AMIUINTyZa  Hecymlelf,  riy6mHa | AMIUIHTY A OOKOBBIX JaCTOTHBIX
MO TYJISLIHI cocTaBisgommx AM-curuaana
L1R: 1 a)0.5B
2.8B.0.5 6)2B
3.4B.08 B) 1,6 B
4.6B.04 r12B
a)14B
e) 12 B

4.4 YCTaHOBHTE COOTBETCTBIE MEKIY eMEHTaMI AMILTHTYIHOTO MOZIYJIATOpa H

IIX Ha3HaAa4YeHHEeM

JIeMeHT aMIUTHTYIHOTO
MOZyIsTOpa

HazHaueHne >n1eMenTa

1. Tpan3zucrtop

a) cGopMHpPOBATh HOBBIE YaCTOTHI Wy - . Wo+Q

2. Pe30HaHCHEIIT KOHTYD

0) BBLISIHTB 9aCTOTHI Wy - £, Wy, Wo+Q

B) chopMHPOBATE HOBBIE YaCTOTHI Wy, £

I') BBIIEIUTh HECYIIVIO

4.5 VcTaHOBHTE COOTBETCTBHE MeKITY MAKCHMAIBHOI I MIHIMATBHON 9aCTOTAMI
npu UM 1 3HaYeHHEeM JeBHALIIH YaCTOTHI

MakcumansHas H MHHHIMaIbHas | 3HaueHIe JICBHAIIHH YaCTOTHI
JacToTta npun YM

1. 2 kI'; 1 k' a) 3140 pan/c

2. 12 kI'n; 8 k' 0)2 kl'x

3. 112 xI'u: 110 kT B) 6280 pan/c;

4. 62800 pan/c; 31400 pax/c r) 2.5kl

n) 2.6 xI'u




it [e) I kT 5

4.6 VYCTaHOBHTE COOTBETCTBIIE MEKIY 3HAUeHHEM [EeBHALIMH 4YacTOTEHI.
Moaymupyonieii yactors! npn YM n 3HaueHneMm IIHPHHBI CIIEKTpa

3HaueHNe AeBHALIH YacTOTHI I 3HaYeHIe UNIPHHEI CIIEKTpa
MoayIupyromieii yactors! npin YM

1. 1 k' 1k a)4 k'

2.2kI'n; 1 kT 0) 6 k'

3.2 xI'm; 2 xI'x B) 8 kKl
r)2 ko
a) Skl
e) 10 k'

4.7 VCTaHOBHTE COOTBETCTBIIE Mexny mnapamerpamun YM curaama um ero

MaTeMaTHYeCKOIT MOIE/IbIO
[Tapametps UM-crruana Marematnueckas Moaens

1. M=2, wy = 628000 pan/c: Q= 62800 pax/c, | a) u(t)=6¢0s(628000t +2sin62800t)
U,=6B
2. M.=1. f,=10°Tu; Q= 62800 pan/c, U, =2 B | 6) u(t)=2cos(628000t +s1n62800t)
M.=3, f; = 10° T': Q= 628 pan/c, U, =5 B B) u(t)=Scos(6280t +3sin628t)
M.=5, fo=10*Tm; F=100I'n, U, =3 B r) u(t)=3cos(6280t +5sin628t)
1) u(t)=8cos(1000t +0.1sin628t)
e) u(t)=9cos(100t +0.9sin62.8t)

3.
4.

4.8 VcTaHOBHTE COOTBETCTBHE MeXKITY YCTPOICTBOM 1 HAMMEHOBAHHEM CHIHALA
HA €ro BEIXOJIe

Yerpoiicto Curnazn Ha ero BeIxoze
1. JTuckpermzatop a) ANCKPETH3HPOBAHHBII CHIHAI
2. KBanTtoBarens 0) KBAHTOBAHHBIIT CHIHAJ
3. Koxep B) curHan ITKM
r) curgan AIIM
1) QaHAJIOTOBBII CHTHAT
e) curaax KAM

4.9 VcTaHOBHTE COOTBETCTBHE MEXKIY UTHHOI KOJOBOIl KOMOMHAIINH CHrHaIa
ITKM 1 KoIm4ecTBOM YpoBHei KBAaHTOBAHI

JlmiHa KOoBOiT KOMOHHAIHH KomanyecTBo ypoBHeii KBaHTOBaHHS
1.256 a)8
2.16 0)4
3.128 B) 7
4. 64 r)6
a) S
e)9




4.10 VcraHOBHTE COOTBETCTBHE MEKIY IMOJOCOIl NpPONyCKaHHs KaHama F,

OTHOIIEHHEM cHrHAT/uIyM P. / Py, 1l mponyckHoil cioco6HOCTEIO

[lomoca nponyckanns kanana F u
OTHOUICHIIE CHIHAJI/IIYM

IIponyckHas criocoGHOCTE

l.F=1 <IunP/P, =7

a) 3000 6ut/c

2.F=1 xluuP/P, =15

0) 4000 6ut/c

3.F=2xI'uu P./P,=3

B) 3500 6ur/c

4. F=2kIuu P/P, =31

r) 10000 6ut/c

a) 11000 6ut/c

e) 2000 our/c

4.11 VcraHoBure cooTBeTcTBHE MEKIY KOJOBBIMH KOMOMHALIMAMH M HX

OCHOBaHHEM KoJa H JUIHHOII

Konosrie komOnuarmm

OcHoOBaHHe 1 JIHHA

1:-10,01, 11.=1-1,..... a)3,?2
2.001, 110,010, 111. ... 6)2.3
3.1,0,-1,-2 B) 4, |
r) 1,4
) 2,2

4.12 VcTaHOBHTE COOTBETCTBHE MEXKIy OOIIHM 4HCIOM KOMOHHAIMIT KOTa. ero

OCHOBAHHEM H JUIHHOI KOAOBOIT KOMOHHAIIIH

OO6mmee gnc1o KoMOHHAMHIT Koaa 1
ero OCHOBaHIe

JlmiHa koxoBoil koMOHHAIHN

1.2.2 a)4
2.3.4 0) 81
3.4,2 B) 16
4.2,5 r) 32
1) 64
4.13 VcraHOBHTE COOTBETCTBHE MEKIY KOIOBBIMH KOMOHHAIIMAMHI H KOJOBBIM
acCTOsAHHEM

Konoseie koMOuHammmn

Koznogoe paccrosuie

1.0011 m 0101 a)2
2. 100101 m 010100 0)3
3.0011 11100 B) 4
4.001001 11 001001 r)0

o)l

e)s




4.14 VcraHOBHTE COOTBETCTBHE MEKIY XapaKTepHCTHKAMM

MapaMeTpaMH COIVIaCOBAaHHOTO (bIuIbTpa

CHI'HalIa

[TapameTpsr cormacoBaHHOro
duapTpa

XapakTepHCTHKH CHIHAasIa

1. AYX coriacoBaHHOTO (IUIETpa

a) aMIUTHTY/IHBII CIIEKTp CHIHaIa

2. IImmynecHas peakuns QHibTpa

0) 3epKabHOE 0TOOpaKeHe CHrHata

3. @YX corracoBaHHOTO (HIBTPA

B) @YX cnruana ¢ odpaTHEIM 3HAKOM

r) (ha30BbIii CHEKTp CHIHAIA

4.15 VcraHoBHTe COOTBETCTBHE MEXKIY BIIOM MOIYISALIHH I COOTBETCTBYIOMIEIH

eMy (opMyII0ii 15 OnpeIeIeH s BePOSTHOCTH OMHOKI MPH ONTHMATEHOM TIpHeMe

Bua moaymammn

dopmyria 1 onpeaeneHns BeposSTHOCTH
IIpH ONITHMaJIBHOM IpHEME

1. IAM a)l—F(%]

2. 1dM 6)1—}7(;10\/5)

3. UM B) 1-F(h,)
r) 1-F(2h)
s

e) 1-F(hf3)

4.16 YcraHOBHTE COOTBETCTBHE MEXKITY BIIOM MOZY/ISINH H COOTBETCTBYIOLIE]]
eMy (opMyIoii 19 ONpeneIeHHs BEpPOSTHOCTH OMHNGKI MPH ONTHMATBLHOM npHeMme,

eca hy*=9

Bua moaynsimns

@opmyiia 115 onpeaeIeHHA BEPOATHOCTH
OIIHOKH IPH ONTHMATEHOM MPHEME

1. 1AM

oy

2. 1dM

6) 1—F(3J§)

3. UM

B) |- F(3)

r) 1- F(2h,)

n)I—F(%]

¢) 1-F(hf3)




4.17 VcTaHOBHTE COOTBETCTBHE MEZKITY HeOOXOANMOIT MOIIHOCTBIO TlepeIaTunKa

H BHIOM MOIY.IALUIH OPH OAMHAKOBOI HOMEXOYCTOMIHMBOCTH
Bua moxymsanmm Heobxonnmas Mommocts nepenatunka

1. JAM a)4 Br
2. 1dM 0)2 Bt
3. JYM B) | Bt
r)3 Br
1) 0.5 Bt
e) S Bt

4.18 YcTaHOBHTE COOTBETCTBIE MEXKIy YCIOBHAMH BEPHOTO H HEBEPHOTO IpHeMa
cursanos JJOOM

l. |Caran  JIODOM |a) |N-1)-1 u N —s nocsuikn OYZYT IPHHATEI BEPHO

Oyzer NIPHHAT
BEPHO
2. | Curnaa JJO®M 6) [(N-1)a 1 N —g nocsuikn OYAYT NPHHATHI HEBEPHO
OyIeT NpHHAT
HEBEPHO
B) | (N-1)-s mochiika Gyzet npuusTa BepHO, a N —5
HEBEPHO
r) |(N-1)-1 noceuika Gyzer NPHHATA HEBepHO, a N —g
BEPHO
x) | (N-1)-a noceuika 6yaeT npuHsTa HeBepHO, a (N+])
—sI_ BEPHO

4.19 VYcraHoBHTE COOTBeTCTBIIE MCKIY OCHIILIOIpaMMOil CHTHalIa M ero
Ha3BaHHEM.

OcmiorpamMMa ciraana Hazpaumne
o) |
|
| 3 a) aHAJIOTOBBIIT
|
vle) P
’ _Il'\\[
2. l [T 6) MMCKpeTHBIit
. LL L "t LLLL, ¢t




3. B) KBAHTOBAHHBIIT
¢ iy § )
= Nl
v 1 { ]
Pl o 08 AT SES AT SEE
R aRARN R
o e CE DR B B o >
4 | ST r) undporoii
| i1 |
2__:,_-r___ﬂj-_;;_d_gi_.:_.{____“_
o o e o

_I.I_l;'l?t ‘INL- ‘Iil;llu‘ll l
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4.20 VcraHOBHTE COOTBETCTBHE MEKIY H3MEHEHHEM HHTEpBaJa KOppeIAlHN H
COOTBETCTBYIOIUIM €My H3MEHEHHEM UINPHHEI YHEPIeTHIECKOTO CIIEKTpa

1. HuTepBan
KOppeIsIn
a) IIHPIHA SHEPreTHYecKOro CEKTPa YBEMIILIACh B 3 pasa
YMEHBIINICS B 3
pasa
2. HHtepBan
KOppe AL
0) WIpPHHA YHEPreTIYeCcKoro CIeKTpa yBeIHYIIach B 2 paza
YMEHBIINICS B 2
pasa
3. Hurepsan
KOppeJISIIH
B) IINPHHA SHEPTETHYECKOTO CIEKTPa YBEINYIIach B 4 pasa
YMEHBIINIICH B 4
pasa
I) INHPHHA YHEPreTHYECKOTO CIIEKTpa YMEHBIINIACh B 3 pasa
1) IIHPHHA YHEPreTHIECKOrO CNEKTPa YMEHBIIINIACh B 2 pa3a
€) IINPHHA SHEPreTHYECKOTO CHEKTPa YMEHBIIIIACh B 4 pasza
K) IIHPHHA HEPTETHYECKOTO CIEKTPa YMEHBIIIIACH B 9 pa3s
3) IMHPIHA SHEPTeTIYeCKOro CIIeKTPa YMEeHbIIHIACh B 16 pa3za
K) IIHPHHA SHEPTeTHYECKOr0 CIeKTpa YBe/MYHIach B 16 pasa




4.21 VYcTaHOBHTE COOTBETCTBHE MEKIy Ha3BaHHEM 3aKOHA paclpeleleHHs M

popmynoit mis onpenenenns COOTBETCTBYIOIIEH €My ILIOTHOCTH paclpeseIeHus
BEPOSITHOCTEI

3aKoH pacrpeieneHns IInotHOCTS pacnpeaeneHms BEpOATHOCTEI
1. HopmansHsrii | 5 ( x— a)‘
2 2
2) 2ro o
2. Penes :
" 2
—5 €Xp| — 7 [ X2 0
e
0)

3. PaBHOMepHBIii |

afx”" exp(- Bx"), x20

r)

4.22 VCTaHOBHTE COOTBETCTBHE MeKIy Ha3BaHHEM 3aKOHA pacmpeseneHus H
OPMYJI0ii ISl OTpeIe/IeHIIsl COOTBETCTBYIOMIIX €My MOMEHTOB

1. Hopmansneni m=a,u =0,
a) s =0,y = 30*
2. Penes m =o.\rx/2, m, =20,
1, =f%£o'2,y, = 0,630,
6) u,=2,70"
3. PaBHOMepHBIT a+bh (b-a)
ml —— s Jul -— —-—-——-—-,
2 12
| 4
=0, yy=—I(b-a
s H=0um=25(b-a)
r)




4.23 VCTaHOBHTE COOTBETCTBIE MEXKIY 3HAUCHISMII MOAYIHPYIOIIEH YacTOThI H
IIHPHHOI cnekTpa AM-curaana:

3HaveHHe MOAYIHPYIOIIEil YaCTOTHI [TInpuHa cnektpa AM-curnana
1. 100 I'n a) 200 T
2.200 T 0)400 '
3. 1000 I'm B) 3000 I'u
4. 15T r) 2000 I'n
1) 30 T'n
e)45 T
x) 100 I'g

4.24 YcTaHOBHTE COOTBETCTBHE MEKITY KIacCaMil PaaHON3IYYCHHA aMIUTHTY/IHOI
MaHHIYJIAIIHN H HX 0003HaYeHNAMHI
L. Tenerpadust avimTyiHast AByXI0I0CHas, CIyXOBOii IpHeM a) A3E
1. Tenedponns amnanTyaHas ABYXMonocHas 0) AIA
2. TeneBnaeHHe ¢ YaCTHYHO-NOAABISHHOI GOKOBOIT ITOIOCOI 9acTOT B) C3F
3. Tenedonns aMmInTy1Hast OHOMOIOCHAS ¢ 10 aBICHHOIT Hecymeil |r)J3E

4.25 VcTaHOBHTE COOTBETCTBHE MEKIY KlaccaMH paaHOH3IyYeHHA VIJIOBOIl
MaHHITYJISIHH H HX 0003HAYeHHAMI

1. Tenerpadus wactorHas onHoKaHaTEHAS a) GIB
2. Tenerpadus daszoBas oqHOKaHANBEHASL 0) FIB
3. Tenerpadus uacTOTHas JAByXKaHaIbHAs B) G7B
4. Tenerpajnus dazosas 1ByXkaHaTbHAS r) F7B

Illkana ouenusanusn pesyibmamos mecmuposanus: B COOTBETCTBHN ¢
AeficTBYIONICll B  YHHBEpCHTETE GalLTBHO-PEiiTHHIOBOH  CHCTEMOI  OLeHHBAHIE
Pe3YJILTATOB MPOMEKYTOUHOI ATTECTALMH O0YAIONNIXCA OCYIIECTBISETCS B PAMKaX
100-6ambHOIT mIKasIbL, MPH 3TOM MaKCHMATBHBII 6aLT O IIPOMEKYTOYHOI aTTeCTaIlHH
oOyuaromiXcs 1Mo 04HOIl Qopme 0OyUeHHS cOcTaBAfeT 36 GaLIoB (YyCTaHOBIEHO
noxoxennem I102.016-2018).

Maxkcumanpheii Gamn 3a TecTHpoBaHme MpEeICTaBIACT OO0 pasHOCTH IBYX
HIHCEN: MaKCHMAIBHOro Oaiia 1o MpOMEKYTOUHOI aTTecTalny IS JaHHOI (popmer
obydeHns (36) © MakCHMaJIbHOTO Oalga 3a pEUIEHHE KOMIIETEHTHOCTHO-
OPHEHTHPOBAHHOII 3a1a4H (6).

bam1, nmomyueHHsI1 oOydarommmcs 3a TeCTHPOBaHHE, CYMMIpYeETCs ¢ OauioM.
BBICTABIICHHBIM €My 3a pEIICHIE KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOIT 33712411,

OO0mmii  Gamn  HpoMeXYTOYHOIT  aTTecTarm cymmHpyeTcs ¢ Oamtamm,
MOTYIEHHBIMI O0YYalOIINMCS 110 Pe3yIbTaTaM TeKYILEro KOHTPOJIA YCIIeBaeMOCTH B
TEHUCHHE CEMECTpa; CyMMa OaioB MepeBOIHTCS B OEHKY MO JIHXOTOMIYECKOIl MmKae
ClIeayroMmuM o0pa3zoM:



CootBercTBHEe 100-0a/7IBHOI H IHXOTOMHYECKOIT MIKAI

Cymma 6an10B no 100-6amtsHoil mkase O1leHKa N0 IHXOTOMHYECKOIl Kase
100-50 3a4TEHO
49 1 meHee He 3a4TeHO

Kpumepuu ouenueanus pesyiovmamos mecmuposaHua:
Kaxasnit  Bompoc (3azaHme) B TecToBoil (opMe OIEHHBAeTCS IO
JUXOTOMHYECKOIT IIIKaIe: BEITOJIHEHO — 2 6a/171a, He BRINOIHeHO — 0 6a/1/10B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3AJTAYH

Komnemenmnocmno — opuenmupoeannan sadaua Ne 1

AsTomat MHH ¢ TpeMs COCTOSHISIMH 3aj1aH B Biae Tabmuue 1. Heo6xommnmo ero
OpeCcTaBUTh B rpadHyecKoM H MaTPHIHOM BIHJIE.
Tabmna 1 — AsTomar M ¢ TpeMst COCTOSHHAMH

X = =

20 Zp Z2

[Tepexoman
Xi 22 Zo 0
X2 Z0 =2 Zi
Beixoasl

Xy Yi yi Y2
X2 Vi y2 yi

Komnemenmmnocmuo — opuenmuposannas zaoaua Ne 2

Aptomar Mypa ¢ IAThI0 COCTOSHHAMH 3a1aH B Biiae Tabnmk 2. Heo6xomMo ero
MPEICTaBHThL B rpa)HUECKOM H MaTPHUHOM BIIJIE.

TaGmumesr 2 — ABToMat Mypa ¢ IATBIO COCTOSHHAMH

}?
Xi Yi Vi V3 y2 V3
20 Z] z2 Z3 Z4
X} 2} Z4 Z4 Z2 2
X2 Z3 Z) Zj 20 0

Komnemenmnocmmuo — opuenmuposarnan sadaua Ne 3

Y-1eTepMHHIPOBAHHBII P-aBTOMAT ¢ MATHIO COCTOSHHAM 3a/1aH B BHIE TaOIHIIBI
3. HeoGxomiMo ero npeacTaBuTh B rpa@u4eckoM H MATPHUYHOM BHIE.



Tabmua 3 — Y-neTepMunnpoannsiii P-aBToMAT ¢ MATHIO COCTOSHISAMIL

G\® (20,0) (z1,0) (z2,1) (z3,1) (24,0)
(x, 20) 0 0,5 0 0 0,5
(x, 1) 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

Komnemenmnocmuo — opuenmuposannan 3adava Ne 4

IHTEHCHBHOCTD MpOCTeiiNero MoToka 3asBoK paBHa A (tabGmnua 4). OnpeaennTs
CPeIHHIT HHTepBAT BPeMeHH MeKIy COCeIHNMH 3aiBKaMH B IOTOKe.

Tabmumna 4

Bapuanr |1 2 3 4 5 6 7 8 9 10
Ac’ 025 10,25 10,5 (0,5 1,0 (1,0 [1,5 [1.5 [20 [2.0
1.6 20 4.0 80 20 2,0 [50 [20 1.0 [1,0 [2.0

Komnemenmnocmuo — opuenmuposannas saoaua Ne 5

ITHTeHCHBHOCTE MpOCTeiimero MoToka 3asBoK paBHa A (Tabmimua 5). Onpeaennts,

NOCTYILICHHE KaKOTO 4HCIAa 3afBOK 3a IPOMEXYTOK BpeMeHH (tl: 12) HambGomee
BEPOSTHO.

Tabmuma 5

Bapuanr |1 2 3 4 ) 6 7 8 9 10
ok 025 1025 |05 05 1.0 1.0 1,5 15 0 [0
T1,C 020 .19 1.0 |0 10 |0 1,0 |0 |05
72,C 20 6,0 20 40 1,5 20 [3.0 20 |40 [1.0

Komnemenmuocmmuo — OpUEeHMUpPOGAHHAA 3ao0aua No 6

BxonHoii curmam mmeer wactory 41200 Tm. PaccumraiiTe MHHIMATEHO
HEOOXOUIMYIO YaCTOTY MHCKPETH3ALMH 11 06pabOTKI BXOIHOTO CHIHATA.

Komnemenmuocmuo — opuenmupoeannan 3adaua No 7

Bxonuoii chrean nmeer wactory 554 kIm Paccumrtaiite MHHIMATEHO
HEOOXOMHMYIO YaCTOTY MICKPETH3ALMH /1 06paGoTKH BXOIHOTO CHIHATA.



Komnemenmuocmuo — opuenmuposannan 3aoaua Ne 8

MakcumaneHas gactora auckpernsaunu AL npuemnnka cocraBaser 100 kI
Curaas, ¢ Kakoil MaKCHMAaJTBHOIT 9acTOToil criocodeH oOpaboTars MpHeMHHK?

Komnemenmnocmuo — opuenmuposantasn zaoaua Ne 9

Makcumanenas yactora auckpermsamnn ALl npuemunka cocrasmser 140 kI
Curnarn, ¢ Kakoil MakCHMaJIbHOIT 4acToToill criocodeH 00paboTaTs MpHeMHHK?

Komnemenmuocmuo — opuenmuposanras zaoaua No 10

Ha BrIX0Z nmpHEMHHKA MOZAeTCst CHIHAI ¢ nmepHoaoM paBHeM 100 mkce. AITIL, ¢
Kakoil MHHHMaAbHOIl YacTOTOI JHCKpeTH3aummu crnocoOeH o0paboTaTh BXOISAIIHIL
CHTHAI.

Komnemenmnocmuo — opuenmupoeannan zaoaua Ne 11

Ha BrIX0a mpnemHHKa nojaercsi CHrHal ¢ nepHoaoM paBHbIM 40 mkc. C kakoii
MHHHMaIbHOI 4actoToil amckpermsaunn AIlIl cmocoben oOpaGotate BXOIAMIHIT
cursain’

Komnemenmuocmmuo — opuenmupoeanran zaoaua Ne 12

Ompenenute MHHHMadbHO HeoOXxommmyro paspsaaHocts AIIIl B Gmrax.,
HEOOXOIMMYIO JUIA H3MEPEHIA CHrHa ¢ aMrunTyaoii ot 0 10 2.56 B ¢ Tounocts 10 0,01

B.
Komnemenmunocmmuo — opuenmuposannasn zaoaua Ne 13

Ompenennre MHHHMAIbHO HeoOXoamMmyro paspsaHocte ALl B Onrax,
HEOOXOIIMYIO /U1 H3MepeHNs CHIHaj ¢ aMrumTyaoii ot 0 10 4 B ¢ Tounocets 10 0,25 B.

Komnemenmuocmno — opuenmuposantan zaoaua Ne 14

C xakoil TouHOCTH S8-pazpsaneii AIIIl cMokeT H3MepHTH HamNpsKeHHe B
anana3oHe ot 0 B 1o 7 B?

Komnemenmunocmmno — opuenmuposannas saoaua Ne 15

C kakoil TouHOCTH 4-paspsanbiii AIIll cMokeT H3MepHTh HANpsKEHHE B
ananazone oT 0 B 1o 23 B?



Komnemenmnocmmno — opueHmuposannan zaoaua Ne 16

[AII B HCTOYHIKe cCHTHama HMeeT HaCTOTy IHCKpeTH3anuu pasHyi 300 &l
CHrHaz, ¢ Kakoif MakCHMATBHOI YacTOTOIH MOKET BbIJIaTh HCTOUYHHK?

Komnemenmnocmmno - opuenmuposannan zadaya Ne 17

[TAIT B ncTouHNKe cHTHama MMeer HacTOTy AHCKpeTn3auny paBHyo 200 k[
Curraz, ¢ kakoif MakcHManbHOI 4acToTol MOKeT BBIIATh HCTOYHHK?

Komnemenmnocmruo — opuenmuposannan 3aoaua Ne 18

% 1
AIII npoobpa3oBkiBaeT cirHai B ananasone or 0 B 10 15 B ¢ TouHOCTBIO e B.
Kakosa pazpsaanocts AIIIT?

Komnemenmnocmmno — opueHmuposannan 3aoaya Ne 19

AIII npooGpa3oBeiBaeT cHrHaN B aHanasoHe ot 0 B 10 15 B ¢ Tounocteio 0,0625
B. KakoBa paspsanocts ALII?

Komnemenmmnocmuo — opueHmupoeannan zaoaqa Ne 2()

HacTota mmckpermsamim curmana pasma 44500 I Pazmep BII® papen 4096.
KakoBa wactora cnnyconzasi ¢ HOMepoM 2048?

Komnemenmuocmmo — opueHmupoeannan saoaua Ne 21

HacroTa mmckpeTmsammm curaana paBHa 40960 T'm. Pasmep BII® pasen 4096.
Onpenennre Npoao/KNTEIBHOCTE CHIHATA [pH JaHHOIT YacToTe AUCKPeTH3AIIH?

Komnemenmmuocmuo — opuenmuposannas 3adava No 22

HYactoTa amckpeTHammm cHraana paBHa 42000 T'm. Pasmep BII® pasen 4096.
Onpenennte npoaoKNTeIEHOCTS CHIHATA IpH JaHHOH YacTOTe IHCKPeTH3aIn?

Komnemenmnocmno — opuenmuposannas 3adaua No 23

HacToTa mckpeTizanmm curyana paBHa 50 KI'11. Pasmep BII® paBen 4096. Kakoga
HacToTa nepBoil cuHyconar? OTBET OKPYIIIHTE 10 JeCATHIX.

Komnemenmuocmno — opuenmupoearnan zadaua Ne 24

HacToTa ANCKpeTH3anuN cnruana paBHa 50 kI'n. Pazmep BII® papen 4096.Kakosa
HacTOTa NATOH CHHYCOMABI? OTBET OKPYIIIHTE 0 COTHIX.



Komnemenmnocmmno — opueHmupoeannan zaoaua Ne 25

AJroput™ paboTel mH(POBOI CHCTEME y(n) = x(n) + by xx(n — 1), b = 2.
OnpezennTe, mpn KaKOM 3HAYEHHH 7 Bee BBIXOIHBIE OTCYESTRI ¥(n) CTaHYT PaBHHI HYITIO,

€CJIH BO3EIICTBYIONINIT CHTHAT HMEeT BILT:
1, =01
oY
(n) 0, n>1.

Ilkana  omenuBanmsi pemenns KOMIETeHTHOCTHO-OPHEHTHPOBAHHOI
3A1AM: B COOTBETCTBHH C JeiiCTBYIOINCIl B yHHBepcHTeTe 0a/IbHO-peiiTHHTOBOIT
CHCTEMOIl OLEHHBAaHHE pe3yTbTaTOB NPOMEXKYTOUHOIH aTTeCTALNH OOYYAKOIIIXCH
OCYMECTBAACTCA B pamMkaX 100-0awtbHoll MIKAIEl, MPH 3TOM MakCHMATBHBIT 6aLT Mo
NPOMEKYTOUHOIT aTTeCTAINNI 00YYAIOIIIXCS 110 OMHOI dopme obyuenns cocrasnser 36
OaIIOB (YCTaHOBIEHO MooKeHIeM 11 02.016-2018).

MakcumanpHOe  KOIHMYeCTBO GamIoB  3a PEeIICHIE  KOMIIETEHTHOCTHO-
OPHEHTHPOBAHHOII 3a1a4l — 6 6a/UIoB.

bawi,  nomyuenmsni  obywarommmves  3a PCIICeHHE  KOMIIeTEeHTHOCTHO-
OPHCHTHPOBAHHOH 3aja4ll, CyMMHpYeTCS ¢ OaqioM, BBICTABICHHBIM eMy 1o
pe3yabTaTaM TeCTHPOBaHHS.

O6mmit  Gamm  npoMeXyTouHOli  aTTecTamm CYMMHpYeTcs ¢  OauliaMil.
MOTYYEHHBIMH 00YYalONINMCS 110 pe3yabTaTaM TEKYILEro KOHTPOJIS YCIEBAeMOCTH B
TEUCHHE CeMecTpa; CyMMa OallioB MepeBOINTCA B OLEHKY 110 JHXOTOMIYECKO] IIKase
CIICAYIONIIM 00pa3oM:

CootBerctBie 100-6a11pHOIT 11 OHXOTOMHYECKOI IIKasI

Cymma GanoB 1o 100-6amtsHoit mKate OLIeHKa 110 IHXOTOMIIeCKOIl mKae ]
100-50 3aYTeHO
49 1 Mmenee He 3a4TeH0

Kpumepuu ouenusanun pewenus KOMRnemeHmHoCmHo-opueHmupoeannoi
3a0avu:

5-6 dannoB BRIcTaBIHETCH O0y4alomeMycs, ecq  pelleHHe  3a7aum
ACMOHCTPHPYET TIiIyOOKOe MOHHMaHHE 00YYarommMes NpeIOKEHHOIT nmpobiIeMbl 1
PA3HOCTOPOHHEE €¢ pacCMOTpPeHHe:; CBOGOIHO KOHCTpyHpyeMas paboTa NpeacTaBIIseT
Co00il JIOrHYHOE, SCHOE I IPH 3TOM KpaTKoe, TOYHOe OMICAHIe X0/1a pelIeHns 3aj1aqn
(mocienoBarenbHOCTH  (TUTH BBITIOTIHEHHSA) HEOOXOIMMBIX TPYIOBBIX aeficTBHII) H
(hopMyIHPOBKY K0Ka3aHHOTO, MPABIIBHOTO BEHIBOIA (oTBeTa): MpH 3TOM 0OYHAROIIIIMCS
TIPCUIOKCHO HECKOJIBKO BapHAHTOB PeIICHHs WIH OPHTHHAJBHOE, HEeCTaHIapTHOE
pelieHne  (mm  HanGonee 3(pQekTHBHOe, I Hambolee pPalHOHaIbHOE, IUIH
ONTHMAIBHOE, M €IHHCTBCHHO NpAaBIIBHOE peIleHIe); 3ajaua peleHa B
YCTAHOBJICHHOE NPENO/IaBaTeIeM BPEMS IUIH C ONlepekeHieM BpPEMeHII.

3-40an1a  BRICTaBIgeTCH 00yyaroIIeMycs, ec/IH penIeHe 3a1a4n
ACMOHCTPHPYET MOHNMaHHe 00Y4armNMEs PeAT0KeHHOIT IPOGIeMbl: 3a1a4a pelieHa
THIIOBBIM CIIOCOOOM B YCTAHOBIIEHHOE TIpelioiaBaTeqeM BpeMiA: HMEIOT MecTo obIme
(bpasel u (171H) HecyIIeCTBEHHbIE HETOUETHI B OMICAHII X0Ia pemeHns H (1) BEIBOIa



(oTBeTa).

1-2 6anna  BBICTaBISeTCS 00OYHarOMIEMYCs, eClIH pelIeHIe 3a/1a4n
JAEMOHCTPHPYET MOBEPXHOCTHOE MOHHMaHHE 00y4YalomMCcs NpeIoAKEHHOI TPoOIeMBbl;
OCYIIECTBIICHA MOMNBITKA MA0IOHHOTO pelIeHHs 3a1a4H, HO MIPH €€ PelIeHNH JOMYIIeHbI
OIIHOKN H (MJIH) MPEBHIICHO YCTAHOBICHHOE IIPeNoiaBaTesieM BpeMs.

0 6a110B  BBICTABJAETCH OOyUaIONIEMYCs, €CIIH pPelIeHHe 3a71a4l
AEMOHCTPHpPYET HEMOHHMaHHe OOydJaromInIMcsa MpeUIoKEeHHOI mpobOiaembl, H (IUm)
3HAUHTEILHOE MECTO 3aHHMAalOT odnmie (pa3bl H TOJIOCIOBHEIE pacCyXIeHHA, H (1)
3a7aua He penleHa.



