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TeJeKOMMYHHUKAIIMOHHBbIE CHCTEMbI M CETH JKeJI€3HOI0PO0KHOI0 TPAHCIIOPTA




oOydeHuss TO JAUCUUIUINHE,
00pa30BaTeNbHON MPOrpaMMBI.

1. llogcHuTEILHAA 3aIUCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTeCTAallUd — OLNCHUBAHUC NPOMCIKYTOYHLIX W OKOHYATCIBHBIX PE3YyJIbTATOB

00€CIEUNBAIOIINX JIOCTUKEHUE

IJIAaHUPYCMBIX  PC3YJIbTATOB

OCBOCHU

dopma NMPOMEKYTOUHOM aTTeCTallMU: 3a4eT - 5 CEeMECTp, 3a4eT C OLIEHKOW — 6 ceMecTp, KypcoBas

pabota — 6 cemectp.

[Tepeuens KoMIETCHIINIA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINHN

KOZ[ HMHAWKATOpa JOCTHKCHUA KOMIICTCHINHU

[TK-1 CriocobeH opraHu30BHIBATH BHITOTHCHHE
TEXHOJIOTUUECKHX MTPOLIECCOB MPH IKCILTyaTallnH,
TEXHUYECKOM 00CITy)KMBaHUH, MOHTaXE U
PEMOHTE C Y4ETOM IMPUHIUIIOB 06CCHC‘ICHI/IH

0€e30MacHOCTH U HAJEHKHOCTU

TCJIICKOMMYHUKAIIUOHHBIX CUCTEM U ceTen

KCJIEC3HOJOPOKHOI'O TpaHCTIOPTa

IK-1.2

HalpaBJIAIOIHNX CHCTEM n

[IpoBoanT aHaNMM3 TEXHUYECKOTO COCTOSHHS JJIEMEHTOB U
YCTPONCTB TENIEKOMMYHHUKALIMOHHBIX CUCTEM U CETEeH JKeNe3HOA0POKHOIO
TPaHCIIOPTa Ha OCHOBE WH)KEHEPHBIX PACUETOB ITapaMeTPOB HX PaOOTHI.

IMK-1.3 TlpoBomuT aHadM3 TEXHUYECKOIO COCTOSIHUSI DJIEMEHTOB H
YCTPONCTB TENIEKOMMYHHMKAIIMOHHBIX CUCTEM U CETeH JKeNe3HOA0POKHOIO
TPaHCIOPTa Ha OCHOBE HH)XEHEPHBIX pPAacyeTOB MapaMEeTpoB Ieperadu
B3aUMHBIX
XapaKTEPUCTHK HAIPABIAIOMINX CHCTEM.

BHHHHHﬁ, NepeAaTOYHbIX

Pe3ynbrarel 00yueHus O JUCHUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

KOZ[ 1 HAUMCHOBAaHUC MHAUKATOpaA
JOCTHIXKCHUA KOMIICTCHIITMN

PeSyJ’IBTaTBI O6y‘IeHI/IH 10 TUCIUITTIMHE

O1ieHOYHBIC MaTepHUabl (CeMecTpsl 5, 6)

IK-1.2 IIpoBonut aHau3
TEXHUYECKOTO COCTOSIHHS 3JIEMEHTOB H
YCTPOHCTB  T€JICKOMMYHUKAIIMOHHBIX
CHCTEM H CeTeH IKEeIe3HOJOPOKHOTO
TPaHCIIOPTa HAa OCHOBE WHXKEHEPHBIX
pacueToB IMapaMeTpoB MX PabOTHI

OOyuarommuiics 3HaeT:

OCHOBHBIC  MOHATHUS  TEOPHUHM  Mepenadu
CHTHAJIOB; CITOCOOBI TPEICTABIECHNSI CUTHAIIOB
Y KaHAJIOB; BUJbI MOAYJISIIIAU U KOJUPOBAHNS;
MIPUHIAIIE PA0OTHl MHOTOKAHAIBHBIX CHCTEM.

3ananust k 3auety (Ne 1 - Ne 24)
3amanus K 3a4eTy ¢ omeHKor (Ne 1 - Ne
13)

OOyuarommiicss yMmeeT:

OIIPEAEIATh U aHAJIU3UPOBATH MApaMETPhl U
XapaKTepUCTUKH  CHTHAJIOB;  BHIOMpAThH
CIIOCOOBI KOIMPOBAHUS, KPUTEPUH IpHUeMa
CHTHAJIOB

3ananust k 3auety (Ne 1 - Ne 10)

3amanus K 3a4dery ¢ omeHkoi (Ne 11 - Ne
20)

3amaHus K 3aIUTe KypcoBOi paboTs (No
1-Ne 10)

OOyuaronmiics BIaeeT:
HABBIKAMU pacyueTa M aHaiM3a MoKaszaTesei
paboThI KaHAJIOB Iepenaun HHPOPMAIHH.

3amanust k 3auety (Ne 1 - Ne 10)

3amanug K 3auery ¢ ormeHkoit (Ne 11 - Ne
24)

3amaHud K 3amuTe KypcoBoil paboTs! (Ne
1-Ne 10)

I1K-1.3 IIpoBogut aHaIu3
TEXHUYECKOTO COCTOSIHHUS DJIEMEHTOB U
YCTPOMCTB  TENICKOMMYHHUKAIHOHHBIX
CHUCTEM H CeTeil KeJIe3HOAOPOKHOTO
TPAHCIIOPTa HA OCHOBE HWHIKEHEPHBIX
pacueToB napameTpoB nepeaayn
HATPaBJISIONIMX CHCTEM W B3aWMHBIX
BIIASIHH, nepeaaToOYHbIX
XapaKTePUCTHK HaTIPABIISTIONIUX
CHCTEM

OO0yyaromuiics 3HaeT:

OCHOBHBIE COOTHOLICHUSI, OIPEACISIONINE
HPOU3BOIUTENLHOCTD HCTOYHHKOB u
HPOIYCKHYHO CI0COGHOCTD KaHAJIOB;
CIIOCOO0BI TIOBBIIICHHSI CKOPOCTH M BEPHOCTH
nepeaadu HHQpopMaImm;, MeTo sl 00paboTKH
CUTHAQJIOB B IPHUEMHBIX  YCTpoiicTBax
KaHaJIOB Nepeaayy HHGopManuH.

3amanns k 3auety (Ne 1 - No 21)
3amanus K 3a4eTy ¢ oueHKor (Ne 1 - Ne
21)

OOyy4aromuiicst ymeeT:
BEIOMpATh CIIOCOOBI
KPHUTEPUH TIPHEMa CHTHAIIOB

KOAUpOBaHUA,

3amanus k 3auety (Ne 1 - Ne 5)
3amanus K 3a4eTy ¢ oneHKor (Ne 6 - Neo
12)

3amaHus K 3amuTe KypcoBoil paboTsr (Ne
1-Neb)

OO0yygaronuiics BIajeeT:

HaBBIKAMH TIOCTPOEHHUS A(PGHEKTHBHBIX H
MIOMEXOYCTOMYMBBIX KOJOB, KOAEPOB H
JEKOJIEPOB, peanusanuu Ppa3INYHbBIX
KPHUTEPHUEB NPHUHATHS PELICHUS] B IPUEMHBIX

3aganus k 3auety (Ne 1 - Ne 5)

3ajanust Kk 3a4dery ¢ oueHkoit (Ne 6 - Ne
10)

3ajanus K 3ammre KypcoBoi padotsr (Ne
1-Ne13)




YCTpOHCTBaxX KaHaJIOB nepeaavu
nH(OPMAIINH.

[TpomexkyTouHas aTTecTanus (3a4€eT ¢ OLEHKO) MPOBOIUTCS B OJHON M3 CIACAYIOMUX (HopM:
1) oTBeT Ha OWJIET, COCTOSIIUI M3 TEOPETHUECKUX BOTPOCOB U MPAKTUYCCKHUX 3a/IaHUI;
2) BeinoaHenue 3aaanuii B DMMOC YHuBepcurera.

[TpomexyTouHas aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 cleAyomuX popm:
1) cobecenoBanue;
2) BoinoaHenue 3aaanuii B DMMOC YHuBepcurera.

[TpomexyTouHas artecTanus (KypcoBasi paboTa) MpPOBOIUTCS B OJJHOM U3 CIIEIYIOMUX (OpM:
3) 3ammTa KypcoBoi paboThl (Ha TEMy «AHAJIN3 CUTHAIOB U KaHAJIOB, IPHEM CUTHAJIOBY).

2. TunoBbie KOHTPOJIbHbIE 32IAHUSI UJIM HHbIE MATEPHAJIbI VIS OLleHKH 3HAHWH, YMEHHUIA,
HABBIKOB M (WJIN) ONBITA EATEJILHOCTH, XaPAKTEPU3YIOIIHUX YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIM A

2.1 TunoBble BONpOCHI (TeCTOBBIE 3ajaHKs1) /IJIsAA OLEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0
pe3yJabTara

[IpoBepsiembIit 0Opa3zoBaTeIbHBIN PE3yabTAT

Kon 1 HanMeHoBaHME HHIUKATOpA OO0pa3oBaTeNbHBIN Pe3yIbTaT
JTOCTH)KEHUS] KOMIICTCHITHH

I[IK-1.2 TIlpoBomut aHamm3 TexHHYECKOTo | OOydJarOUIMiics 3HACT:

COCTOSTHUS 3JIEMEHTOB u YCTPOHCTB | OCHOBHBIC TIOHATHS TEOPUH NIepeadnl CUTHAJIOB; CIIOCOOBI MPEICTABICHISI CHTHAJIOB H
TEIEKOMMYHHUKAIIMOHHBIX CHCTEM M CeTeH | KaHaJoB; BUABI MOIYJSINH W KOJUPOBAHUS; MPUHIUIBI PaOOTHI MHOTOKAHAIBHBIX
KEJIE3HOJOPOKHOTO TPAHCIOPTa HAa OCHOBE | CHCTEM.

WH)KCHEPHBIX ~ pacueToB MapaMEeTpoOB X
paboTHI

Ilpumeput 3a0anuii k 3auemy: (5 cemecmp)

1. HpOZ[OJ'DKI/ITe NPEAJIOKCHUC: €CIIN MTPOAOJLKUTCIIBHOCTD CUT'HAJIa YMCHBIIACTCA, TO...
a) CIICKTP CUTI'HAJIA paCINPACTCS, aMIUIMTYAbl TADMOHHUK YMCHBIIAOTCA;
6) CIICKTp CHUT'HAJIA CYKACTCA, aMIUIUTY/Ibl TAapPMOHUK YMCHBIIAKOTCA;
B) CIICKTpP CUI'HAJIa paCIupPACTCA, aMIUIUTY/Ibl TApPMOHUK YBCJIMYNBAIOTCS;
F) CIICKTp CUT'HAJIA CYKACTCH, aMIUIMTY bl TaDMOHHUK YBCJIMYMBAIOTCA.

2. CnexTp nepuoJu4ecKoro CUrHaia:
a) HeTPEPBIBHBIN, C POCTOM YacTOTHI aMIUIUTYIbl TAPMOHUK YBEITMYUBAIOTCS
0) AUCKPETHBIN, C POCTOM YaCTOTHI AMIUIUTY bl TAPMOHHUK YBEIHYHBAIOTCS;
B) HEIIPEPBIBHBIN, C POCTOM YaCTOTHI AMIUIUTY (bl TAPMOHHUK YMEHBIIAIOTCS;
T') AUCKPETHBIH, C POCTOM YaCTOTHI aMIIUTY/Ibl FTAPMOHUK YMEHBIIIAIOTCS.

3. Kak Ha3pIBaeTcs M300paKCHHBIH CUTHAI?
x(t
®

-X 0 z

2 2

a) BUJICOUMITYJIBC IPSIMOYTOJIBHON (OPMBI;
0) eMHUYHBINA CKAYOK;

B) enbTa-(QyHKIHS;

T') pPaIuOUMITYJIbC.

4. Kax Ha3pIBaeTCa n300pa’keHHBII curHan?
x(t)

t

0
a) BUJICOUMITYJIBC NPSIMOYTOJIBHON (JOPMBI;




0) eIMHUYIHBINA CKAYOK;
B) AenbTa-QyHKIIHS;
T') paHOUMITYJIBC.

5. Kak Ha3zpiBaeTcst n300paKeHHBIN CUTHAT?
x(t)

&(

0
a) BUJCOUMITYJIBC TIPSIMOYTOJIBHOM (DOPMBL;
0) eMHAYHBIA CKAYOK;
B) IenbTa-(QyHKIH;
T') paaIuONMITYJIEC.

6. Kak Ha3bIBaeTCsl M300payKeHHBIN CUTHAN?

a) BUJCOUMITYJIBC TIPSMOYTOJIbHOM (hOPMBI;
0) CIMHIYHBIN CKAYOK;

B) JenbTa-GyHKIuUs;
T') pPaJHOUMITYJIbC.

7. CHexTp HEeNMepHuoIUUecKOro CUTHaIA Ha3bIBaeTCs:
a) KOMIUIEKCHBIM CIIEKTPOM aMILIHUTYI;
0) CIIEKTPaIbHOM INIOTHOCTHIO aMILTUTYI;
B) aMIUTUTYHBIM CIIEKTPOM;
T') CIIEKTPaJIbHO INIOTHOCTHIO MOIIHOCTH.

8. ChexTp nepuoauIecKoro CUrHana Ha3bIBaeTCs:
a) KOMIUIEKCHBIM CIIEKTPOM aMILIUTY;
0) CIIeKTpaIbHOM IIOTHOCTHIO AMILIUTYI;
B) aMIUIUTYIHBIM CIIEKTPOM;
I') CHEKTPaJIbHON IJIOTHOCTHIO MOIIHOCTH.

9. Hpoz[omchTe MPCAJIOKECHUC: C YBEJIIMYCHUEM CKBAXKHOCTHU BUJACOUMITYJIBCOB HEU3MEHHOM JJIUTEIHLHOCTH. ..
a) YHCJIO TAPMOHUK B JICIECTKEC U UX aMINIUTYAbl YMCHBIIAOTCS;
6) YHCJIO TAPpMOHMK B JICTICCTKE U UX aMIUIATY/Ibl YBCJINIUBAKOTCA,
B) YHCJIO TAPMOHHUK B JICICCTKC YBCIIMYUBACTCS, UX AMIUIUTY /bl YMCHBIIIAKOTCA;
F) YHCJIO TAPMOHMK B JICTICCTKC YMCHBIIACTCA, UX aMIUIMTY/Abl YBCINIUBAKOTCA.

10. Tlpu aMIIMTYIHOM MOAYIISILIMN:
a) MPOUCXOIUT MEPEHOC CIEKTPa B 00J1aCTh HU3KUX YaCTOT;
0) mepeHoca CIeKTpa He TPOUCXO/INT;
B) IPOUCXOJUT CY)KEHHUE CIIEKTPa;
T') IPOMCXOINUT HEPEHOC CIIEKTPa B 001aCTh BHICOKHUX YacTOT.

11. JleBmaruei 4acTOTHI Ha3bIBACTCS:
a) MUHUMAJIbHOE OTKJIIOHEHHE YaCTOTHI OT CPETHEr0 3HAUCHMUS;
0) MakCUMabHOE OTKJIOHEHHE YacTOTHI OT CPEHET0 3HAUCHHS;
B) K03 pUIMEHT pacIIMpeHns MOJIOCH! YaCTOT, 3aHATOH CHI'HAJIOM;
I') Ha0Op TaApMOHUK KPaTHBIX 4acTOT.

12. TloctaBbTe B COOTBETCTBUE YHCIOBBIM XapAKTEPUCTUKAM CIIy4alHOTO Mpoliecca X Ha3BaHHs?

UucnoBas XapaKTepUCTHKA HazBanue

1. HauanbHbI MOMEHT NIEPBOTO NOpsAIKa 1. ucnepcus;

2. CMenIaHHbI MOMEHT BTOPOTO MOPSIKa 2. CpenHee KBapaTHUECKOE OTKIOHEHHE;
3. LleHTpanbHbIl MOMEHT BTOPOTO MOpsIKa 3. KoppensinnonHas GyHKIMS;

4. CpenHee 3Ha4yeHue,;

5. CuextpasibHas GyHKIHS;

6. ®yukuus Jlamaca.




13. Kaxoii GopMyJI0ii OnpenenseTcss CpeaHee 3HA9E€HNE IS JUCKPETHBIX PABHOBEPOSTHBIX BEJIMYHH?
T
Xx=2 J/Zx(t) dt
Pi X; T
%
B) 2 ;

_ 1& — <
= =|f(x)Xd
X = nzl" | X :[o (X) x.

r)

x|
Il
HM:

a)

6)
14. Kakoit popmyInoii onpenensercs cpenHee 3HaYCHNE IS TUCKPETHBIX HEPaBHOBEPOSTHBIX BETHIHH?
T
_ x=1 J/zx(t) dt
X= Z PX; T
2
1 : B) 2
1 _ 0
=3'x, x=[(x)X dx
6) N7 ; r) o0 .
15. Kaxkoii hopmynoii onpenensieTcs cpeHee 3HaUCHNE ISl HEIPEPBIBHBIX HEIIEPHOANYECKUX BETHIUH?

-~ i—lj/zx(t) dt
; B) 2 ;

1

n

X, x= [ f(x)X dx
6) 1 : r) —» .

) , R I
- 1& - %
X==)> X X= | f(x) X dx
5 N le ' I ¥
) r) *
17 Kaxkoii popmMyJioit onpenensieTcs: JUCIePCHst st TUCKPETHBIX PABHOBEPOSTHBIX BETHYNH?
18, -
f [x®) X" p=13 (%~
a) _T/ ; B) N ;
D:ZPi(Xi —>_<)2 D= [ f(x)(X %7 dx
0) ! ; r) - :
18. Kakoii popmyioit onpenensieTcsi TUCTIePCHs ISl TUCKPETHBIX HEPABHOBEPOSITHBIX BEIHUNH?
o-1 |
[X(t)—x]? dt 19 .
a) ; B) ;
n _ 2 o) _
D=>"P(x-X) D= [ f()(X-X)? dx
6) ! ; r) - :

19. Kakoii hopMmyIioii orpeensieTcst JUCTIePCHst T HeIPEPhIBHBIX HENEPHUOIMIECKUX BETUIHH?

1 / 2 2

[X(®) —X]? dt 18, -
&7 D= n Z(Xi —X)




D= T f(x) (X —x)? dx
6) ; r) —» .

20. Kakoii popmyoii ompeensieTcst AUCIIEPCHs ISl HEIPEPHIBHBIX EPHOJHIESCKIX BEJIMIHH?
T
D:i/[x(t)—i]2 dt 1% %
T == (X —X)
15 : n<T :
a) B) ;
n 2 e}
iy )2
D=YP(x -X) D= [ f(x)(X—x)? dx
0) 1 ; r) —© .
21. Kaxoe yTBepKAeHHUE SABISACTCS BEPHBIM?
a) ecJIU MPOLIECC IPTONMUYECKHIA, TO OH 00s3aTeIbHO HECTAlMOHAPHBII;
0) ecIi MpoIecC IPTOAMYCCKHIA, TO OH 00sI3aTEIBHO CTAI[OHAPHBIN;

B) €CIIH MPOIIECC CTAMOHAPHBIN, TO OH 00SI3aTEIBHO YProIUUCCKUil;
T') €CIIH MPOIIECC CTAIIMOHAPHEIH, TO OH 00513aTEIFHO HEIPTOTUUCCKHUIA.

22. TlocTtaBbTe B COOTBETCTBHE rpad)MKaM paclpeesieHus] BEpOsITHOCTEH CIIy4aiiHOTO Ipoliecca Ha3BaHHs pPacrpeesIeHUH.
I'paduk pacrpeneneHus BEposiTHOCTEH HasBanue
f[/xj 1. HopmanbsHoe (rayccoBo) pacipeieneHue;
1
b-a
a b X
1.
P(0) 2. Pacnpenenenue CTbIOEHTA;
P(-0,5)
P(1)
05 g
5 —0 0 17 X
5 i) 3. DKCHOHEHITHABHOE pacIpeieleHHE;
sh sy
o2
1
X

3 x
4. PaBHOMepHOE paclpeiesieHHE;
5. 'amma-pacnpenienieHue;
6. JluckpeTHoe pacupeeneHue.

23. B kakoM OTBeTe NMPAaBHIHHO YKa3aHBI CBOWCTBA aBTOKOPPEIIIIMOHHON (DYHKIIMH IEPUOIYECKOT0 Tporecca?
a) Bcerza Bo3pacTaromias, HepuoJudecKas;
0) Bceraa yObIBaromIasi, YeTHAS, HEIIEPHOAMICCKAS,
B) BCET/Ia BO3pacTaroIIasi, HeUeTHas,
T') 4eTHas, IepruoIuIecKas;
) HeYeTHasl, IEPHUOTHYCCKA;




€) Bceraa yobIBaromas, HedeTHas, HellepruoInaecKast.

24. Kakoii po1ecc Ha3bIBaeTCs OCIBIM IIyMOM?
a) 3HAYEeHUS KOTOPOTO C PaBHOM BEPOSITHOCTHIO MOT'YT OBITh PaBHHI £ 1;
0) MOMEHTHI CMEHBI 3HaKa KOTOPOTO HUYEM HE OTpaHHYCHEI;
B) C paBHOMEPHOH CIIEKTPaIbHOH IIOTHOCTHIO MOIITHOCTH Ha BCEX YaCTOTAX;
T') HU3KOYACTOTHBIH IIyM;
) BEICOKOYACTOTHBIH IITyM;
€) Y3KOIOJIOCHBIH MpoLecc.

IIpumeput 3a0anuii Kk 3auemy c oyenxoii: (6 cemecmp)

1. Yemy paBHa EMKOCTh PABHOMEPHOT'O JBOMYHOTO YETBIPEXPA3PAIHOTO Koja?

a)4;  B)16;
0)8; )32
2. Kaxkymo ¢popMy nmeeT BO MHOTHX CITy4asiX ITyM KBaHTOBaHHMs?
a) TapMOHUYECKYIO; B) BUCOMMITYJIECHI;
0) nrmooOpa3HyIo; T) TpanenenaaabHyIo.

3. CormacHo Teopeme KoTenpHHKOBa, IPH KaKOM MaKCHMaJbHOM HMHTEpBajie AUCKPETH3allMd BO3MOXKHa mHepenada Oe3
moTeph HHPOPMALIUU CHTHAJA ¢ 9acToToU cpe3a 1 k['m?
a) 1 mc; B) 0,1 mc;
0) 0,5 mc; r) 10 mMc.

4. CnydailHBI CHUTHal AJIUTEIBHOCTBIO 7 M HMHTEPBAJIOM KOppemauuu At mepemaercs OTcYeTaMH C HHTEepBalIoM
nuckpetusanuu At. Kakue ycioBus JOKHBI BRITOJIHATHCS pH 3ToM (kputepuit XKenesHosa H. A.)?

a) At< A7, T>> At
0) At> A7, T>> At
B) At> A7, T<< AT
) At< A7 T<<Ar
5. Kaxoit mapameTp curHaNa He OIpeAessieT ero 0osemM?
a) MOIIIHOCTh CUTHAJIa;  B) IIMPHHA IIOJIOCHI YaCTOT, 3aHATOH CHI'HAIOM;
0) TMHAMHYECKNH JUaIa3oH CUTHAa; T') BpeMsl CyIIeCTBOBAHMUS CUTHAJIA.
6. Kaxkoif BuJ KaHaJIA MPUCYTCTBYET BO BCAKOM cHcTeMe nepeaadn nHdopmanmu?
a) IMCKPETHO-HETIPEPHIBHBIH; B) HETIPEPHIBHBIH;

0) AUCKPETHBINH; T') HETIPEPHIBHO-TUCKPETHBIH.

7. Kaxoro snemMeHTa HEIIPEePHIBHBIX KAHAJIOB HE CyIIeCTBYeT?

a) TMHEHHOTO; T') C IEpEeMEHHBIMH NTapaMeTpaMy;
0) MHEPLIMOHHOTO; 1) 6E3UHEPIMOHHOTO;
B) C HEOTPAaHWYEHHOM MOJI0COH MPOITYCKAHMS; e) 6e3 maMsTH.

8. Uro sBiseTcss OCHOBHBIM CBOMCTBOM HEJIMHEMHOIO KaHama?
a) 00pa30oBaHNE HOBBIX YacTOT B CIIEKTPE ITEPeaBaeéMOro CUTHAIA;
0) BHECEHHUE 3aTyXaHMUS,
B) BHECEHHE BPEMEHHON 3aI€PIKKH;
') YMEHbBIIIEHHE CKOPOCTH MEPETayu CUMBOJIOB.

9. Tlomexa CYMTACTCS MMITYJIBCHOM, €CIIH €€ IJIMTEIBHOCTS ...
a) paBHa JJTUTEIBHOCTH DJIEMEHTA CHTHAJIA,
0) MHOTO OOJIBITIE ITUTETLHOCTHU DJIEMEHTA CUTHAJIA;
B) MHOTO MEHBIIIC JJTHUTEIBHOCTH 3JICMEHTA CUTHAJIA.

10. ITomexa cuuTaeTcs FapMOHHHCCKOﬁ, €CJI1 €€ 3H€pFCTI/I‘l€CKI/Iﬁ CIICKTP COCPCAOTOUCH B ...
a) IOJIOCE YaCTOT, CYILIECTBECHHO MEHBIIIEH MOJIOCH YaCTOT CHUI'HaJia,
6) MOJIOCE YacCTOT, CYHIECCTBEHHO OOJIBIIEH [TOJIOCHI YaCTOT CHUI'HaJia,
B) 10JI0CC 4acCToT, COBHa,Z[aIOIlICfI C IIOJIOCOH 4acTOT CHUT'HaJia,
1") II0JIOCE 4acCToOT, HE COBHa)IaK)IIIeﬁ C IIOJIOCOM YacTOT CHTHAJIA.

11. Ha xakoM pHCyHKe yKa3aH rpa¢ nepexoJIoB Il ABOMYHOTO HECHMMETPHUYHOTO KaHaa 6e3 mamsaTu?




P(0) 1-P, P(O)  P(0) P(070) P(0')

P(0'1)

P(1'/0)

P(D) p(1y PO _
2 1-P, . 5) P(1'1)

P(O) 1 - PO —-q P(OI)

P(1")

q Po
P(1)

P(1")

12. Ha xakoM pUCyHKe yKa3aH rpad rnepexoJoB JUIsl ABOMYHOTO CUMMETPHYHOTO KaHaia 0e3 namsTu?

P(0) 1-P, P@O)  P(O) P70y P(0)
P, P(0'1)
b, P(170)
P(1) pay P P(1")
) 1-P, ;) P '
P(0) 1-Po—g P(0")

q Po

P(1) P(1"
6) 1 — Po —q
13. TlocTaBbTe B COOTBETCTBHE HA3BAHHSIM BEPOSTHOCTEH MX 0003HAUEHHUS Ha Tpade Mepexo 108 IBOUYHOTO KaHaua.
BeposTHOCTb: 0O06o3HaueHNE
1. IlpuemMa HyJIs IPU YCIIOBHH, YTO TEPEIaBaIach SIUHHUIIA; 1. P(1Y;
2. IIpuema eJMHHUIBI IPU YCIOBUH, YTO MEPEABAJICS HOJIb; 2. P(0'/1),
3. Ilpuema HyJs IpH YCIOBHUH, YTO IEPEAABAIICS HOJIb; 3. P(1/0Y;
4. [puema eTUHHIIBL, 4. P(0'/0);
5. Ilepenaun HyIs1. 5. P(1/1);
6. P(0);
7. P(0'/1Y;
8. P(1'/0).
9. P(0Y);
10. P().




[IK-1.3 TIpoBoaWT aHaMWM3 TEXHUIECKOTO
COCTOSIHMSI ~ DJJIE€MEHTOB W YCTPOWCTB
TEJIeKOMMYHUKAIIMOHHBIX CHUCTEM M ceTei
KEJIe3HOJJOPOKHOTO TPAHCIOPTa Ha OCHOBE

OO0yyJarommiics 3HaeT:

OCHOBHbBIE COOTHOIICHHS, OIPEICIAIONNe MPOU3BOIUTEIBHOCTh HCTOYHUKOB U
MPOMYCKHYI0 CIOCOOHOCTh KAaHAJIOB; CIIOCOOBI IMOBBINICHUS CKOPOCTH U BEPHOCTHU
nepeayd MHPOPMAIUN, METOIbI OOpaOOTKH CHTHAJIOB B MPUEMHBIX YCTPOUCTBAX

HWHXCHEPHBIX pac4yeToB napaMeTpoOB | KaHAJIOB Iepcaavn I/IH(lJOpMaHI/II/I.
nepegaun HampaBJIAIOIINUX CHCTEM u
B3auMMHBIX BHHHHHﬁ, nepeaaToYHbIX

XapaKTCPUCTUK HAIIPABIAOMINX CUCTEM

Ilpumeput 3a0anuii K 3auemy:

1. Tlo kakoit popmyrre ompenenseTcs SHTPOITUS TUCKPETHOTO UCTOYHUKA COOOIIECHIIT?

N N
H,=-) Rlog,R lezpilnpl
a) =L ; B) i=1 :
N N
Hi=->_RIgR H, = Rlog,P
6) i=1 : r) i=1

2. JluTenbHOCTH OJHOTO CHMBOJIA COOOINCHUS, IIepeAaBaeMoro Mo ABOMYHOMY KaHaly Oe3 momex, paBHa 1 Mkc. Uemy
paBHa IIPOIYCKHAas CIOCOOHOCTh KaHaa?

a) 10 Mowut/c; B) 0,5 Mowut/c;

0) 2 Mbowur/c; r) 1 Mour/c.

3. IpomyckHast ClIOCOOHOCTD JBOMYHOTO KaHaja ¢ MOMEXaMH PaBHA HYIIIO, KOT/Ia BEPOSTHOCTh OLIMOKH B KAHAJIC PaBHA. ..
a) 0,5; B) 1;
0) 0,25; r) 0.

4. B dewm 3axirouaeTcs uaes KOPPEKTUPYIOMIETO KOXUPOBAHHS?
a) BBEJICHHE U30BITOYHOCTHU B TIEpeaBacMOe COOOIIICHUE TyTeM ero MHOTOKPATHOTO ITOBTOPCHHUS;
0) BBeieHHE MU30BITOYHOCTH ITyTEM J00ABJICHUS B KOJJOBbIC KOMOWHAIIMY POBEPOYHBIX CHMBOJIOB;
B) KOJUpOBaHUE 00Jice BEPOATHBIX COOOIICHUHN 00Jiee KOPOTKUMH KOJIOBBIMU KOMOUHAIIUSAMUY;
') 00bETUHEHUE KOJOBBIX KOMOHHAITHIA.

5. B uewm 3axmouaercs unes 3QGeKTUBHOTO (CTATHCTUIECKOTO) KOAUPOBAHUS?
a) BBeJCHHE H30BITOYHOCTH B IIepeaBacMoe COOOIEHHE ITyTeM ero MHOIOKPaTHOTO IIOBTOPEHHS;
0) BBeleHNE U30BITOYHOCTH MyTeM J00aBICHHUS B KOJOBbIE KOMOMHAIMH TPOBEPOYHBIX CUMBOJIOB;
B) KOJUPOBaHHE OoJiee BEPOSTHBIX COOOLICHHH 00Jiee KOPOTKUMH KOJOBBIMH KOMOUHAIIMSAMY;
') 00beIMHEHHE KOJOBBIX KOMOWHAITHIA.
6. Kak 3aBHCHT TIPOMyCKHAas CHOCOOHOCTh HEMPEPHIBHOIO KaHalda ¢ MOMEXaMH OT BEpXHEW 9acToTel KaHama f. u
OTHOIIEHHUS curHan-niomexa h??
a) pacrer ¢ yBenudenueM fi, cHmxaercs ¢ ysenuuenuem h?
0) pacrer ¢ yBeauueHueM f, u h?
B) CHWYKAeTCs ¢ yBeuuenuem f u h?
I) cHusKaeTcs ¢ yeandenueM f, pacrer ¢ ypenuuennem h?

7. Yro moHMMAETCS MO TOMEX0YCTOMIHUBOCTHIO?
a) OTHOILICHHE CPEIHUX MOIIHOCTEH CUTHANIA ¥ IOMEXH Ha BXOJIE M BEIXOJIE€ YCTPOMCTBA;
0) OTHOIIICHUE CPEIHUX MOIIHOCTEH CHTHAJIA U TIOMEXH;
B) CIIOCOOHOCTH IPOTHBOCTOSTH BPEITHOMY JICHCTBUIO TIOMEX;
T') BEPOSATHOCTH OIIMOKH IPU IIPUEME CHMBOJIA.

8.  Kakoii aieMeHT MpueMHOr0 YCTPOHCTBA pellaeT 3ajauy yBeIn4YeHHs OTHOILIEHHsI CUTHAI-ToMexa?
a) unsTp;
0) BTOpOE peniaroliee yCTpOUcTBO (IeKoaep);
B) IIEPBOE peMIaloNiee YCTPOHUCTBO (JIEMOIYIISITOD);
T') YCHJIUTEIb.

9. Kakoii 37ieMeHT PHUEMHOTO YCTPOKMCTBA PEIaeT 3a/1auy MPAaBUIILHOTO BRIOOpa CUMBOJIA?
a) unbTp;
0) BTOpOE pemaroiiee yCTpoicTBo (IeKoaep);
B) MEPBOE PEIIAOIIee YCTPOHCTBO (IeMOIYIISATOP);




T) YCHIUTEb.

10. Kakoii sneMeHT NIpHeMHHMKa pellaeT 3aJady OTOXKIECTBJICHHS NPHHATOM KOMOWHAIIMM CHMBOJIOB C II€pelaBaeMbIM
cooOmmeHnem?
a) GuIbT;
0) BTOpOE pemaroiiee yCTporcTBO (TeKoaep);
B) MEPBOE PeIIaloIee yCTPOUCTBO (AEMOIYIATOD);
T') YyCUJIUTENb.

11. B kakoMm ciydae 1esiecoo0pa3HO UCIOIb30BATh METO]T HAKOIUICHUS sl (PUITBTPAIUU CUrHAIa?
a) momexa sIBISCTCA TIaK0M (HU3KOYACTOTHBIH IIIyM);
0) moMexa HOCHT UMITYJIbCHBIN XapaKTep;
B) IIUpPUHA MTOJIOCHI YACTOT TOMEXH OOJIBIIIE, YeM CHT'HAJIA;
I') CHUTHAJI TIOCTOSIHEH BO BPEMEHH HITH SIBJISCTCS TEPHOAUUECKIM.

12. B kaxom ciydae 1esrecoo0pa3Ho HCIOIB30BaTh METO YaCTOTHON (DIIIBTPAIIH CUTHAIA?
a) IoMeXa HOCHT MMITYJIbCHBIH XapakTep;
0) MKMpPHHA MOJIOCH! YaCTOT IIOMEXHU OOJIbIIIe, YeM CUTHaIa;
B) CUTHAJI IOCTOSIHEH BO BPEMEHH WIIH SIBIISIETCS] IEPUOIMYECKHM;
T') TIOMeXa SBJISETCS MIAAKOH (HU3KOYaCTOTHBIN LITyM).

13. B kakom ciy4ae neinecoo0OpazHo ucnonb3oBath cxemy IOV (mmpokas mosioca, OrpaHUYMTENb, Y3Kas 10JI0ca) JUIs
¢bunbTpanuu curuaia’?
a) IoMeXa HOCHT MMITYJIbCHBIH XapakTep;
0) CHTHAJI IIOCTOSIHECH BO BPEMCHH MIIH SBJISCTCS EPHOTMICSCKIM;
B) IOMeXa SBJICTCS IMIagKoi (HU3KOYaCTOTHBIN LTyM);
T') LIMPUHA ITOJIOCHl YaCTOT MOMEXH OOJIBIIE, YeM CHTHAJIA.

14. B xaxom ciydae 1iesecooOpa3HoO UCTIOIb30BATh METO/] KOPPEISIIMOHHOH (riIbTpanny curHana?
a) MIMPUHA MOJIOCHl YaCTOT IOMEXH OOJIbIIe, YeM CHIHAJIa;
0) moMexa HOCUT UMITYJIbCHBIH XapakTep;
B) CUT'HAJI IOCTOSIHEH BO BPEMEHH HJIH SBIISCTCA NEPUOTUUECKUM;
I') IOMeXa SBJIAETCS IMagKoN (HU3KOYaCTOTHBIN IIyM).

15. Kak Ha3bIBaeTcs ommOKa Ipu npueMe, Koraa npu OTCYTCTBUU IOJIC3HOTO CUT'HAJIA IPUHHUMACTCA OIIHO0YHOE peureHue
0 HajnuuK curHanga? Bo3moskHo Goiee OIHOT'O IPaBUJIIBHOI'O OTBETA.

a) ommnoOKa JeKOJMPOBAHNUS; T) oIuOKa MepBOTO POJA;
0) «IIPOIYCK eI, ) «JIOKHAsI TPEBOTaY;
B) CTaTHCTHYECKAs OINOKa, €) ommnoOKa BTOPOTO Poja.

16. Kax Ha3piBaeTcs omrbka Mpy pueMe, KOraa NPy HaJW4YHMU MO0JIE3HOT0 CHTHaja MPUHUMAETCsl OUIMO0YHOE pelieHne 00
ero orcytcTBun? Bo3mMoxkHO OoJiee 0JJHOTO MPAaBHIILHOTO OTBETA.

a) ommnoOKa JeKOJUPOBAHNUS; r) omMOKa IepBoro poja;
0) «IPOTMYCK LIETN; 1) «JIOXHAasi TPEBOTay;
B) CTAaTHCTUYECKAs OITNOKA,; ) omubka BTOPOTo poja.

17. Tlycte o U f — yCIIOBHBIE BEPOSTHOCTH OIIMOOK BHIA JIOXHAs TPEBOra» U «IPOIMYCK LEIW», (| U p — alpuOpHBIC
BEPOSTHOCTH OTCYTCTBUSI U MMPUCYTCTBHUS MOJE3HOTO CUrHaNa. KakuMm BBIpaKEHHEM ONpPEAEIISeTCs MOIHAsk BEPOSTHOCTh
omubo9HOTO pemenus Po?

a) Po = qa.—pp; B) Po = pa.—qp;
6) Po = qa. + pp; r) Po = po.+ qp.

18. Kakoii kpurepuii OOHApYKCHHUA/PACIIO3HABAHUS II€JICCOO0PA3HO MPUMEHSITh, €CJIM HEHM3BECTHBI ANPUOPHBIC
BEPOSITHOCTH TEPETABAEMbBIX CUTHAJIOB?
a) Heitmana-IIupcona;
0) MHHIMAJIEHOTO PHUCKA;
B) MHHUMYMa Cpe/IHel OmmoOKy;
') MAKCUMAJTHHOTO TIPaBIOTIOA00HS.

19. Kaxo#i kpurepuii OOHapy>KeHHWs/pacliO3HABaHMs LEJIECOO0pa3HO NMPUMEHSTh, €CIIM 3apaHee HM3BECTHBI allpUOPHBIE
BEPOSITHOCTH TI€peaBaeMbIX CUT'HAJIOB?
a) MUHUMYMa Cpe/lHeH OMINOKH;
6) Heiimana-ITupcona;
B) MHHHUMAJIFHOTO PHCKa;
') MAaKCUMAaJIbHOTO TIPaBIOIIOA00MS.

20. Kakoii kputepuil 0OHapYKEHHS/PACIO3HABAHUS I1€JIECOO0PAa3HO TNPHUMEHSITh, €CIH KPOME H3BECTHBIX 3apaHee
aTPUOPHBIX BEPOATHOCTEH Iepe1aBaeMbIX CUTHAJIOB M3BECTHHI M MTOTEPH, KOTOPHIE HECET MOTPEOUTENh OT OMHOOYHBIX




penIeHui?
a) Heiimana-ITupcona;
0) MakCHMaJILHOTO MPABIOIIOIO0MS;
B) MUHUMAJIBHOTO PHCKA;
T') MUHUMYyMa CPEIHEH OINOKH.

21. Kakoii kputepuil 0OHapyKEHHs/pAacHO3HABaHUS 1EJNeco00pa3sHO MPUMEHSTH,
HECOU3MEPUMBI?
a) MUHHMAJIbHOTO PHCKa,;
0) MUHUMYyMa CpEIHEH OIINOKHY;
B) MaKCUMAIJILHOTO MPABAONOI00US;
r) Heitmana-IIupcona.
IIpumeput 3a0anuii K 3auemy ¢ OYeHKou:
1. HanMeHOBaHHE TOMEXHU, KOTOPAs MEPEMHOXKACTCS C CHTHAIIOM:
# MyIbTHILTMKATUBHAS; # aJUIUTUBHAS; # KOMOMHHUPOBAHHAS ;
2. HauMeHOBaHHE IOMEXHU, KOTOPAs CyMMUPYETCS C CUTHATIOM:
# ajyuTuBHAS, # MyJIbTHILIMKATUBHAS; # KOMOMHUPOBAHHAS ;
3. CurnaJ, HeIIPEePbIBHO U3MEHSIOIIMIACS ¥ [0 apryMEHTY U [0 3HAYCHHIO,
#aHaJOTOBBII; # MIICKPETHO-aHAIOTOBBIN; # aHAJIOTO-TUCKPETHBIN; # UPPOBOI
4. CtpykTypHas cxema IepenaTiuka CHCTEMBI CBSI3H COIEPIKUT OJIOKH:
# VcTouHUK COOOIICHMS, KOAEP, MOLYISITOD, TEHEPATOp IIEPEHOCYHKA, BEIXOJHOE YCTPOHNCTRO.
# VIcTOYHHIK COOOLICHNMS, KOEP, MOAYJIATOP, TEHEPATOP MEPEHOCUHKA, JEMOIYISTOP.
# VcTo4HHUK COOOMLICHNMS, IEKOIEeP, MOAYIIATOP, TCHEPATOP MEPEHOCUUKA, BEIXOAHOE YCTPOMCTRO.
# VcTouHHUK COOOIICHHS, KOZEP, AEMOIYIATOP, TEHEPAaTOp MEPEHOCUHKA, BEIXOIHOE YCTPOMCTRO.
# VIcTouHMK cOOOIIeHMsI, KOJEK, MOIYISTOP, TEHEPATOP MEPEHOCUHKA, BEIXOJHOE YCTPOUCTBO.
5. CTpyKkTypHas cxema MpUeMHUKa CUCTEMBI CBS3H COACPIKUT OJIOKHU:
# BxomHOE YCTPOWCTBO, IEMOIYIIATOP, ACKOAED, TOIYYATENh COOOIICHHS.
# BBIXOJIHOE YCTPOUCTBO, MOJYIISTOP, ACKOJEP, MOTYyYaTeslb COOOMIICHHS.
# BxoJiHOE YCTPOUCTBO, IEMOIYIISITOP, KOJAEP, MOTydaTeslb COOOMIICHHS.
# BxoJHOE YCTPOUCTBO, IEMOYISITOP, KOJAEK, MOITYyYaTeIb COOOIICHHUS.
# BX0/HOE YCTPOICTBO, MOZIEM, JIEKOJEP, OIYYaTeb COOOMICHNUS.
6. Curnai, H3MEHSIIOIHUHCS JUCKPETHO | 110 apTYMEHTY U 10 3HAYCHHUIO,
# mpoBOif; # MUCKPETHO-aHAJIOTOBHIN; # aHAIOTO-AUCKPETHBII; # aHAIOTOBHII
7. Ileprpoguuecknue CUrHaJIbI
*s(t+D)=s(t):* s()=Usin2mt/T):# s(t)=at: #s(t) =shQmt/T). #s(t)=a/t
8. LlymbI 1 TOMEXH B KaHAJIE CBSI3U MPEACTABISIOT COOOH  TIPOIIECCHI.
# ciydvaiiHble; # MoJe3HbIE; # 1E€TEPMUHUPOBAHHBIC; # PEeTyIIspHbIE
9. Curnanel, 3Ha4eHHs KOTOPBIX MOXKHO MpeIcKa3aTh ¢ BEPOATHOCTHIO 1:
# eTepMUHUPOBAHHBIC; # KBA3UJECTCPMUHUPOBAHHEIE; # CIy4yallHbIe; # IIIyMOBBIE
10. CurHansl, 3Ha4€HUSI KOTOPBIX HENb3S MPEACKa3aTh TOUHO:
# croxacTuueckue; # JeTepMUHUPOBAHHBIE; # HECITy4alHbIE; # IOCTOBEPHBIE
11. Moaynstop u 1eMoIyIIsaTop 00pasyoT:
# MoneM; # Kozep; # nexoJiep; # KoJeK; # NCTOYHHUK COOOIICHUSI.
12. CnexTpanpHas IIIOTHOCTh MOIITHOCTH OEJIOTo IIyMa -
# paBHOMepHasI; # MepruouuecKas; # HEMOCTOSIHHAS, # UMITYJIbCHAs
13. Konep u nekoznep o0pa3yror:
# Konex; # MoIynATOp; # AEMOAYIATOD; # MOEeM; # NCTOYHUK COOOIIICHHMS.
14. Onepanuro 1eTeKTUPOBAHHUS OCYIIECTBIISET:
# nerektop; # MoxynATop; # kozep; # nexonep; # GuIbTP.
15. Ananutnueckoe BbIpakeHue 1 curHana AM crnenyroiee:

u)= U [1+ M a(t)]cos(ot +@,); #u®)=U cos[of+ fcj a(r)dr +¢,]:

0

#u)y=U, coslof+ka(t)+o,];  #ub)y=ka(r)cos(w,r+@,)

Korga IIOCJICACTBHS

17. KoaddummeHTs pa3HOCTHOTO ypaBHEeHHs M poBoro ¢uibTpa paBubl: al=1, b0 =0.2, bl

=0.6, b2 =-0.9. Pa3HocTHOE ypaBHEHHUE ATOTO QUILTPA UMEET BUJIL:
#yi=vyi-1+0.2xi + 0.6 xi-1 - 0.9xi-2 ; # yi = yi-2 + 0.2xi +0.5xi-2 ;
#yi=vyi-1+ 0.2xi-1 +0.6xi-2 - 0.9xi-2; # yi = yi-1 + 0.2xi +0.6xi-1 ;

18.B cootBeTcTBHM ¢ 6a30BOM omepaleit ObIcTporo npeodpazoanus Dypee:

ook




X1 Y1

X2
3HA4YEHHE y; PaBHO:
* x1+x:E ; # x;-x:E ; #x1;, #xE ;

19. [NoTeHIIMANBHON MOMEXO0YCTOWYMBOCTH COOTBETCTBYET:
# MHUHHMAaJIbHAsI BEPOSTHOCTH OITHOKH;
# BEepOSITHOCTH OIIMOKH, paBHasi 0;
# BEepOSITHOCTH OIIMOKH, paBHas 0.5;
# MaKkCcHMaJbHas BEPOSTHOCTD OIINOKH;
# BEpPOATHOCTH OITHOKH, paBHAS 1;

20. OnTuMaNbHbII MPUEMHUK - 3TO PUEMHHUK, PEATU3YIOIIIHIA;
# MUHUMAJIbHYIO BEPOSTHOCTH OIIHOKU;
# BepOSITHOCTH OMMOKH, paBHYIO 0;
# BEepOSITHOCTH OIIMOKH, paBHYIO 0.5;
# MaKCHUMaJbHYIO BEPOSITHOCTh OIIUOKH;
# BEpPOATHOCTH OITHOKH, paBHAS 1;

21. OnTuMaNbHbII MPUEMHUK - 3TO PUEMHHUK, PEATU3YIOIIIHIA;
# MOTEHIIUATHHYIO TOMEXOYCTOMUHNBOCTE;
# BepOSITHOCTH OIMOKH, paBHYHO 0;
# BepOSITHOCTH OMIMOKH, paBHYIO 0.5;
# MaKkCUMaJbHYIO BEpPOSATHOCTD OIIUOKH;
# BEpOSITHOCTH OMUOKH, paBHas 1;

[3+]

2.2 TunoBble 3a]aHUS VI OLI€HKH HABBIKOBOI0 00pa30BaTeILHOIO pe3yJibTaTa

[TK-1.2 [TpoBoANT aHANIN3 TEXHUYECKOTO COCTOSHHUS SJIEMEHTOB U OO6yyatomiuiicst ymeeT:

YCTPOMCTB TEIEKOMMYHUKAIIMOHHBIX CHCTEM U CeTel OTIpEeJIeNIATh u aHAIM3UPOBATh napaMmeTpsl u
JKEIE3HOIOPOIKHOTO TPAHCIIOPTA HAa OCHOBE HHKCHEPHBIX PACUCTOB XapaKTepUCTHKH  CHUTHAJIOB; BEIOMpaTh  CHOCOOBI
mapaMeTPOB UX PadOTHI KOJMPOBAHUs, KPUTCPHH MIPUEMa CUTHAJIOB

HavaibHas ¢a3a xkonebanmit 90 rparycos.

JUTUTEIHHOCTHIO0 UMITYTTECOB 10 MC M CKBa)KHOCTBIO 5.

U,B
30

Ilpumeput 3a0anuii K 3auemy:
1) 3apaiiTe aHANIUTHYECKH CHHYCOMAANbHYIO (YHKIHMIO ¢ mapaMeTpamu: amiuiutyaa 2 B, gactora konebanmii 5 I,

2) 3ajgaiiTe aHATUTHYECKH (YHKLHIO, OMUCHIBAIOIIYIO IOJTUTAPMOHUYECKUI CHTHAL.
3) Tlocrtpoiite rpaduk crnexktpa AM-curHaia — HOCIEIOBATEIBHOCTH MPSIMOYTOJIbHBIX MMITYJIbCOB aMILIUTYI0H 5 B,

4) Tloctpoiite rpaduk crmektpa AM-cHTHama — TOCIEIOBATENFHOCTH HMMIIYJIBCOB TIEPEMEHHOTO HAMPSIKEHUS

amruntyaoi 2 B, wacrotoit 10 ', ATUTENTEHOCTHIO UMITYJIBCOB 2 MC U CKBa)KHOCTBIO 2,5.
5) HaiignTe aHAIMTHYECKOE BBIPAKEHUE CUTHAJIA, aMIUTUTYAHBINA CIIEKTP KOTOPOTO MPEICTABIEH Ha PUCYHKE.

10
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apaMeTpoB pacIIpeACICHNUA [TOMEXU.
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6) IIpoananusupyiite rpaduK BEpPOATHOCTHOW XapaKTEPHCTHUKH - (DYHKIMH IUIOTHOCTH PACIPEACIICHUS] BEPOSTHOCTEH
MT'HOBEHHBIX 3HAYEHUH (DIyKTyallMOHHOH IMOMEXH B KaHAJIE Iepeaadd MH(QOpMaluu U ONpeaeIuTe 3HaUCHHS

041

[ ]
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T

fl(x)

0.2F
0.1
0 i 1

-2 0

X

7) Tpoananusupyiite rpaguK 3aBHCHMOCTH BEPOSTHOCTH OIIHOKH

b2

B KaHaJIC OT €€ KPAaTHOCTH M OINPCIACIUTC, KAKHC




ommOKN HauboJiee BEPOSITHEI B KaHAJIE.
04
0,35 \
0,3 \
0,25 \
AN
0,15 \‘

01

0,05 \

8)  OmpeznenuTe MUHHMAIBHYIO 9aCTOTY TUCKPETH3AIMA CHT'HANA C YaCTOTOM cpe3a B CIieKTpe, paBHo# 20 KI'11.

9) Omnpeznenure OTHOIICHHE CHIHAJI-IOMEXa B KaHaJle, €CIM aMIUIMTyAa TapMOHHYECKoro curHamsa passa 0,5 B, a
CpEeIHEKBAIPATHIECKOE OTKIOHEHNE HOpMAIbHOH (urykTyarmonHoi momexu — 0,08 B.

10) Ompenenure BepOSTHOCTH OIIMOKH B IUCKPETHOM CHMMETPHYHOM KaHaje, eciu BepositHocTs P(0°/1) = 0,07.
IIpumepul 3a0anuii k 3auemy ¢ oyenKoil:

11) Tlo kakoii popmyJe OnpeesseTcss SHTPOIHS JUCKPETHOTO MCTOUYHHKA COOOTICHHIA?

N N
a) H;=—> PlogPR; B) H, =) PInR;
i=1 i=L

® H=-RIgR: ) H=)RIogR.

i=1 i=1

12) Kak 3aBHUCHT NpOIYCKHAas CHOCOOHOCTb HENMPEPBIBHOTO KaHAJla C IIOMEXaMH OT BepXHEH 4acToThl KaHama f, u
OTHOIIEHMS CUrHa/moMexa h??
a) pacTer ¢ yBeaudeHueM f., CHuKaetcs ¢ yBenmdenuem h?;
0) pacrer ¢ yBenuuenueM f, u h?;
B) CHWXKAETCsA ¢ yBenuuenueM f, u h?;
I) CHUXaeTcs ¢ yBeaudeHueM f, pacter ¢ ypenuuennem h?,

13) Ilycte o U [ — YCIOBHBIE BEPOSITHOCTH OMIMOOK TIEPBOrO W BTOPOTO POjAa, ( U p — ampHOPHBIC BEPOSTHOCTH
OTCYTCTBUSI W IPUCYTCTBHUS MOJE3HOrO curHasia. KakuM BBIpaKEHHEM OIpPEIessieTcsl MOJHAs BEpOSTHOCTD
omubo4HOTO pemenus Po?

a) Po = qo.—pp; B) Po = pa.—qp;
0) Po = qo. + pp; r) Po = po.+ qp.

14) OrHoleHHe CUTHAJ-TIOMEXa B KaHaje YBEJIMYWIOCh B 2 pasa. Kak M3MEHUTCS MaKCHMAlIbHAsi CKOPOCTH Iepelnadyu
nHpopmanuu yepes kaHan?

15) B cHUMMETpHYHOM [BOMYHOM KaHame Oe3 MaMsITH W CTHPAaHHS BEPOSTHOCTh MPABHJIBHOTO MpueMa cuMmBona |
yBenuumiack. Kak m3MEHHUTCS BEpOATHOCTH OIIMOKH B KaHane?

16) OmpenenuTe BEPOATHOCTH OJHOKPATHOM OIIKOKK B KOJOBOM KOMOMHALIMK U3 7 CUMBOJIOB MPH CPEIHEN BEPOATHOCTH
o6k 0,015.

17) Hamummte $opmyity, MO KOTOPOW OMPENEISIFOTCS BEPOSTHOCTH TUIIOTE3 MPABUIIBHOTO W HEMPAaBHIIBHOTO MpHEMa
JBOMYHOT'O CHMBOJIA B IBOMYHOM KaHajle 0e3 MaMsATH U CTUpaHuSI.

18) Hapucyiite xapaxkTepHblii rpaduKk 3aBHCHMOCTH NPONYCKHOW CHOCOOHOCTH JBOWYHOIO KaHaJla OT IOJIOCHI
MIPOITyCKaHMs KaHaja.

19) IIpoanamu3upyiite BBIpaKEHHE Ui MPOM3BOIUTEIHLHOCTH IHUCKPETHOTO WCTOYHHKA W ONpEIeiuTe, KOrhaa OHa
MaKCHMaJIbHa.

20) IIpoananu3upyiiTe 3aBUCUMOCTb HPOIYCKHON CIIOCOOHOCTH ABOUYHOTO KaHAJA C TIOMEXaMH OT BEPOSITHOCTH OILIMOKH.

3aoanusa K 3auiume Kypcoeoi pabomol:

1) TlokaxkuTe Ha BPEMEHHOW JAHarpaMMe BpEMEHHEIE MApaMeTPhI MOCIIEN0BATEILHOCTH BHAEOMMITYIIHCOB.

2) Tlokaxkure Ha BpEMEHHOM JHarpaMMe BPEMEHHBIE apaMeTPhI MOCIIEA0BATENLHOCTH PaJHOUMITYIIBCOB.

3) TlokaxkuTe HA YACTOTHOM AHArPAMME YaCTOTHBIE TTAPAMETPHI MTOCIIEA0BATENLHOCTH BHICOMMITY/IbCOB.

4) TlokaKWTe HA YACTOTHOM JHarpaMMe 4acTOTHBIE IapaMeTPHI MOCIEI0BATEIBHOCTH PaHOUMITYIIHCOB.

5) Tlocrpoiite rpaduk MIOTHOCTH pacpeeeH st BEPOSITHOCTEH CIIy4aifHOrO CHIHAIA C HOPMAJIbHBIM PaclpeieieHIEM,
HYJICBBIM MaTEMAaTHICCKUM OXKUIaHUEM U CIUHHYHON TUCTICPCHEH.

6) Tlocrpoiite rpaduk MIIOTHOCTU pacrpeeieH s BEPOSITHOCTEN Cy4aifHOro CHrHaia ¢ pABHOMEPHBIM Pacipe/ieieHIEM,
HYJICBBIM MaTEMAaTHICCKUM OXKUIaHUEM U CIUHHYHON TUCTICPCHEH.

7) Tlocrpoiite rpad nepexoa0B JBOUYHOIO CHMMETPUYHOTO KAHAJIA, PACCUUTANUTE U YKAKUTE Ha HEM BEPOSITHOCTH BCEX
MEPEXO0I0B, HA30BUTE HX.

8) Ilocrpoiite rpad mepexoa0B JBOUUHOIO HECUMMETPHYHOTO KaHajIa, PACCUMTANTE M YKaXKUTE HAa HEM BEPOSTHOCTH BCEX
Mepex0JI0B, HA30BUTE UX.




9) HanuiuTe U NpoaHaNIU3UpyiTe HOPMYIIBI JJIsl ONPEETIEHHS BEPOATHOCTEN NIPUEMA HYJISA U €AUHMIIBL.
10) Hanmture v poaHamu3upyinTe GopMyITy IUTs OTIPEACICHUS CPEHEN BEPOSTHOCTH OIIUOKH B KaHaIe.

IIK-1.2 TIpoBoaWT aHaAN3 TEXHUYECKOTO COCTOSHHUS 3JieMeHTOB W | OOydaromiuiicsi BiageeT: HaBBIKAMH pacueTa W aHaIM3a

YCTPOUCTB

TEJIEKOMMYHHUKAIIHOHHBIX CHCTEM u cerell | mokasarelyield pabOTHI KaHAIOB Nepenadn HHGOPMaIHH.
JKEJIE3HOMOPOXKHOTO TPAHCIOPTa HA OCHOBE HH)KCHEPHBIX PacueToB
apaMeTPOB UX PaOOTHI

IIpumeput 3a0anuii K 3auemy:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

Paccumnraiite cpenHiOr0 MOIIHOCTH AM-CHTHama B BHJE MOCIIENOBATEILHOCTH HPSAMOYTONBHBIX HMITYJIECOB
NIEPEMEHHOT0 HANPSKEHUS aMIUTUTY 101 3 B 1 CKBaXHOCTBIO 2.

Paccuuraiite ,HeﬁCTByIOIIIee (cpe,aHee KBa,HpaTI/ILIeCKOC) 3HaueHue AM-curnaia B BUAC MOCICA0BATCIBHOCTHU
IPAMOYTOJIbHBIX UMITYJIBCOB IEPEMECHHOI'O HAIPSI?KECHU S aMHHHTyﬂOﬁ 1 B 1 ckBaXXHOCTEIO 4.

Paccuuraiite HIUPHUHY JICTIECTKA CIICKTpa MOCICA0BATCIbHOCTH BUACOUMITYJILCOB IJIUTCIbHOCTBIO 25 MKcC.

Paccuwnraiite ammuntyny AM-curHaia ¢ TapMOHHUYECKOI Hecylel ammmuty o 1,5 B u riryounoi Momynsuu
0,6.

PaccuunTaiiTe MakCHUMaJIbHYIO 4acTOTY B cliekTpe AM-curHaiga U UIMPUHY MOJIOCHI YacTOT, 3aHATON CUTHAJIOM,
mpu yactote Hecymiei 500 k' 1 yacToTe MOy IUpyrOIero koaebanus 12 kI

Paccunraiite u mnoctpoiite rpapuk ¢yskuun I[1PB MrHOBeHHBIX 3HaueHHMH Ipolecca € HOPMalbHBIM
pacipezieleHueM, HyJeB5IM MaTeMaTHIeCKUM OXKUIaHUeM U aucnepcueii 4 B2,

Paccuuraiite u moctpoiite rpaduk AM-curHana ¢ aMIUTUTYA0H Hecymiel 5 B u riyouno# momymsiwu 0,6.

Paccuwnraiite u noctpoiite rpaduk KOppenssIHOHHONW (GYHKIMH MeaHJpa C JUIUTEIbHOCTIO UMITYJIbca 5 MC U
amruiutyzaou 1 B.

Paccunraiite cpemHee 3HaUYeHHE M MOIIHOCTH CIIYY4alfHOTO MpoIlecca C PaBHOMEPHBIM paclpeeieHUueM
3HAYE€HHI B qUamna3oHe ot 2 1o 5 B.

PaccunraiiTe 3HaUeHNE MOCTOSIHHOW COCTABILIIONICH B CHTHAJIE B BHJAE MOCIEIOBATEIHPHOCTH MPAMOYTONBHBIX
BUJICOMMITYJIBCOB C IEPUOAOM cliefloBaHUs 50 MKC U CKBa>KHOCTbIO 10.

IIpumeput 3a0anuii Kk 3auemy c oyeHKou:

11)

12)

13)

14)

15)

16)

17)

PaccuuTaiite mpomyckHyI0 CMOCOOHOCTh JBOMYHOTO KaHaida ¢ MOMEXaMH MpPH OTHONIEHWH CHUTHAaJI-TIOMexa
paBHOM 7 M IIMPHUHE MOJIOCH Ipomyckanus kanamta 100 xI'm.

Paccuwnraiite CpeHIO BEPOSTHOCTH OMIMOKM B JBOMYHOM KaHajle IPH U3BeCTHBIX BepositHocTsx P(0)=0,25;
P(0'/0)=0,98; P(1'/0)=0,03.

Paccunraiite BepOSITHOCTh JABYKPATHBIX OIIMOOK B KOJOBOI KOMOHMHAIIMU U3 8 CHMBOJIOB B JIBOUYHOM KaHaie
co cpeqHeil BeposTHOCTRI0 omubOkn 0,05.

PaccunraiiTe IpomyKCHYIO CITOCOOHOCTH ABOMYHOTO KaHANA MPH Iepeaade 0 HeMy CHMBOJIOB JITUTEIBHOCTEIO
2 MKC.

Onpenenure MUHUMAIBHYIO Pa3psIHOCTh ABOMYHOTO PAaBHOMEPHOTO Kona s KoaupoBaHUs 760 ypoBHeEH
CUTHAJA.
Omnpenenure KOIMYECTBO YPOBHEW KBAaHTOBAaHUS CUTHANA NPU KOAMPOBAHUM €ro 3Ha4YeHUH 12-paspsaHbIM

PAaBHOMCPHBIM JIBOUYHBIM KOAOM.

Omnpenenure OTHOIIEHHE CUTHAI-TIOMEXA B KaHalle, €CJIM aMIUIUTyAa rapMOHUYecKoro curnana pasHa 0,5 B, a
CpEeTHEKBAIPATHIECKOE OTKIIOHEHNE HOPMAIBHOU (uryKTyarmoHHo#i momexu — 0,08 B.




18)

19)

20)

21)

22)

23)

24)

OnpeaenHTe 4JacTOTy Cpe3a Q)Manpa HU3KHUX YaCTOT, €CJIM YCPE3 HEr0 HYXKXHO MPOIMYCTUTHL OJAUH JICIECTOK
CIIEKTpa MOCI€A0BATEIIbBHOCTH BUACOUMITYJIBCOB JUINTCIBHOCTBIO 10 mxc.

KakoBa mporryckHasi CHOCOOHOCTh KaHala 0Oe3 IMoMexX TpH Iepemadye M0 HEMY CHMBOJIOB COOOIICHHUS
IInTebHOCTEIO 0,5 MKC?

BrouHbIil KOPpEeKTUPYIOMNI KO cONepKUT 4 MHPOPMAITMOHHBIX pa3psina. M3 CKOIBKUX pa3psIoB OH COCTOUT,
€CITH CII0OCOOCH HCIIPABIISATH OJHOKPATHBIE OIIHOKH?

[o pesympTataM HaOMIOACHUH BEPOSATHOCTH OIMIMOKM B TBOMYHOM KaHaie ¢ momexamu pasHa (,5. Ompenemnnre
MIPOITYCKHYIO CIIOCOOHOCTD KaHaJa.

OHTpoNHs HEKOJMPOBAHHOTO JBOMYHOTO UCTOYHMKA paBHA 1 6mT. CorjlacoBaH i OH ¢ KaHAJIOM?

ITo pesymbTatam H3MEpEHHUH, UINTEIBHOCTh OJHOTO CHMBOJA COOOILICHUS, NMEPEAaBAEMOTO IO IBOMYHOMY
KaHaly 0e3 momex, paBHa 1 Mxc. UeMy paBHa IpoOITyCKHasi CIOCOOHOCTh KaHana?

ITocne PEeKOHCTPYKIMH JHHUU CBSI3M BEPXHSA Y4acTOTa KaHala Iepeqaud uHpopmaimu coctaBuia 2 MI.
Ormpezenute MPOMYCKHYIO CIIOCOOHOCTD KaHana 6e3 moMex.

3adanus K 3augume Kypcoeoi padoomoi:

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

PaccunTaiite BpeMeHHEIE TapaMeTPHI MOCIIEI0BATEIBHOCTH BUICOUMITYIbCOB, €CITH U3BECTHBI TIEPHOJ ciaenoBanus 0,25
MC U CKBa)KHOCTb 5.

PaccuuTaiite BpeMEeHHEIE IAPAMETPBI IOCIIENOBATENLHOCTU PAJAMOMMITYIILCOB, €CIIM U3BECTHBI epuoj cienoBanus 0,25
MC, CKBKHOCTb 5 1 yacToTa Hecymiei 40 kI

PaccuuTaiite 4acTOTHBIE MAPaMETPhI MOCIIENOBATEILHOCTH BUACOMMITYIILCOB, €CIIM M3BECTHBI Ieproj cienoBanus 0,25
MC U CKBa)KHOCTb 5.

PaccuuTaiite 4acTOTHBIE MAPAMETPhI MOCIIENOBATEILHOCTH PaIMOMMITYJIbCOB, ECIIU U3BECTHBI IIEpHO] clieqoBanus 0,25
MC, CKBKHOCTB 5 M KOJMYECTBO MEPHOJIOB HECYIIIEH B OJHOM PaJIHONUMITYIIBCE, PABHOE 2.

PaccunTaiite rpadMK MIOTHOCTH paCIpeIe/ICHAs BEPOSTHOCTEH CIIyIaiiHOTO CHTHAIA ¢ HOPMAIBHBIM pacrpeeicHHEM,
HYJIEBBIM MaTEMaTHUECKAM OXKUIAHUEM M €IHHUYHOM TUCTICPCUEH.

PaccunTaiite rpaduK MIOTHOCTH PACIpEIEIICHUS BEPOATHOCTEHN CITyJaifHOTO CHTHAJA ¢ PABHOMEPHBIM
pacripeiesieHHeM, HYJI€BEIM MaTeMaTHIECKUM OKHIaHUEM U eINHUYHOMN AncTepcreit

PaccunTaiite 1 yKaxuTe Ha Tpade Mepexo0B IBOMIHOTO CHMMETPHYHOTO KaHalla BEPOATHOCTH BCEX MEPEXOJIOB.
3aaHbl alPUOPHBIC BEPOATHOCTH mepenauu cumBoiioB P(0)=0,09 u mepexona P(1'/1) = 0,93.

PaccuuTaiite 1 ykaxuTe Ha rpade nepexo/0B ABOUYHOI0 HECUMMETPUYHOIO KaHaIa BEPOSTHOCTH BCEX MEPEXO/IOB.
3aaHbl anprOPHbIE BEPOITHOCTH Tepeaayn cumBoiioB P(0)=0,09 u mepexomos P(1'/1)=0,93, P(1'/0)=0,09.

PaccuuTaiite 3HTPOIHIO, CKOPOCTH Tepeaaun uHpopMaruu U Kod3GGUIUEHT UCIIOIb30BaHuUs IBOMYHOrO Kanaia., P(1) =
0,85; P(0) =0,15; 7o = 10 mxc.

PaccunTaiite BEpOATHOCTH THITOTE3 MPABHIILHOTO M HEMPABHIILHOTO TIPHEMa TBONYHBIX CHMBOJIOB B THCKPETHOM
kanaie. P(0)=0,09, P(1/1)=0,93, P(1'/0)=0,09.

KOI[ 1 HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHHUA KOMIICTCHIIUN O6paSOBaT€J'IBHLII7[ peE3yabTaT

IIK-1.3 [IpoBoauT aHaIM3 TEXHUUYECKOIO COCTOSIHUS 3JIEMEHTOB U OOy4aromuiicss yMmeeT:
YCTPOMCTB TEJIICKOMMYHHUKAIMOHHBIX CUCTEM U CeTer BBIOMpATh CIOCOOBI KOJAWPOBAHMWS, KPUTEPUH IpHeMa
JKEJIE3HOIOPOKHOTO TPAHCIIOPTA HA OCHOBE MH)KEHEPHBIX PacyeTOB CHUTHAJIOB.

napamMeTpoB nepeaadn HAIPaBJISIOMNUX CUCTEM U B3aUMHBIX BJ'II/ISIHI/II\/‘I,
MNEPECAATOYHBIX XaPAKTCPHUCTUK HAIIPABJIAIOMINX CUCTEM

IIpumeput 3a0anuii K 3auemy:

1)

2)

3)

4)

5)

Heo0xoanmMo MOBBICUTH CKOpOCTh nepenaud uHbopmauuu. [Ipu 3TOM yaenbHas 3HTPONUS JABOMYHOTO HCTOYHHKA
coobmennii cocraBisier 0,6 Our/cumBoin. Kakoif croco® koaupoBaHUs IeiecoodpaszHo BBIOpaTh? OOOCHYHTE CBOIt
BEIOOD.

HeoOxonnmMo TOBBICHTE BEpPHOCTH Mepemadn HWHpopMmanuy. B kaHame IeHCTByeT MOMeXa, BBI3BIBAIOMIAS ITOTOK
omrboK, B OCHOBHOM OZIHOKpaTHBIX. Kakoii crioco6 koxupoBaHus 1iesecoodpasHo BeIOpars? OO0CHY#TE CBOH BHIOOD.

Heo0xonnmMo TOBBICHTE BEPHOCTh Nepepadn nWHpopMmanuu. B kaHame neficTByeT IoMexa, BBI3BIBAIOMIAs IMOTOK
ommOOK, B OCHOBHOM JIBYKpaTHBIX. Kakoit criocod koaupoBaHus 1iesiecoo0pa3Ho BeiOpaTh? OO0CHYHTE CBOH BHIOOD.

HeobxomnMo TOBBICUTH BEPHOCTH Tepefaund uHbopManuu. B KkaHame AEWCTBYeT TNOMexa, BBI3BIBAIOINIAS IMOTOK
ommOOK, B OCHOBHOM BBICOKOH KpaTHOCTH. Kakoit crioco® kogupoBaHus 1enecoodpasHo BeIOpath? OOOCHYiTE CBOM
BBIOOD.

Heo0xonnmMo MOBBICHTE BepHOCTH mepenaun mH(popmarmu. [Ipn 3ToM cTaBHTCS YCIOBHE MaKCHMAlbHOW HPOCTOTHI




KOAMPYIOUINX U JCKOIUPYIOIUX ycTpoicTB. Kakoil crioco0d koaupoBaHus enecoodpasHo BeiOpaTh? OOOCHYWTE CBOM
BBIOOD.

IIpumeput 3a0anuii Kk 3auemy c OyeHKou:

6)

7)

8)

9)

10)

11)

12)

Heo0xonnmMo cHpoeKTHpOBaTh NMPHEMHOE YCTPOMCTBO CHUCTEMBI Iiepefadd TUCKpeTHOH mHpopMmarmm. IIpum sToMm Ha
MIPUEMHON CTOPOHE M3BECTHHI TOJBKO CHMBOIIBI ajiaBUTa, YPOBHH CHTHaja M TMoMexu. Kakoil kpurepuili mpuema
CHTHAJIOB MOKHO NIPIMEHUTH? OOOCHYHTE CBOM BEIOOP.

Heo0xonnmMo cnpoeKTHpOBaTh NMPHEMHOE YCTPOICTBO CHCTEMBI Iepefadu IuckpeTHon mHpopmarywm. Ilpm sToMm Ha
MIPUEMHON CTOPOHE M3BECTHBI CHMBOJbBI ayn()aBUTa, YPOBHM CHUTHAJIAa M MOMEXH, AlPUOPHBIC BEPOSTHOCTH Iepenadu
cuMBoJIOB. Kakoif kputepuii mpremMa CUTHAIOB MOYKHO TpUMEHUTH? OO0O0CHYHTE CBOM BEIOOP.

Heo0xonnmo crpoeKkTHpoBaTh MPUEMHOE YCTPOICTBO CHUCTEMBI Iepenadyn AuCKpeTHo wmH(opmarmm. [Ipm sTom
MOCJIEACTBUA OLIMOOK pa3HOrO poja Hecom3MepuMbl. Kakoil KpuTepwi IpHeMa CHUTHAJIOB MOXKHO HMPUMEHHUTH?
ObocHyiiTe cBO BBIOOD.

Heo0xonnmMo TOBBICHTH CKOpOCTh mepemaun mH(opMarmu. [Ipemmaraercs umcmonb3oBaTh Meton lllenHona-®dano.
KakoBbI ero JOCTOMHCTBA M HEOCTATKH, OTPAHMYHBAIOIINE BHIOOP?

HeobxonumMo MOBBICUTH CKOPOCTH mepenaun uHpopmanuu. [Ipeanaraetes ucnoiab3oate Metoq Xaddhmana. Kakoss
€ro JOCTOMHCTBA ¥ HEIOCTATKH, OTPaHHYMBAOIINE BEIOODP?

Heo0xoaumMo MOBBICUTE CKOPOCTH Nepenaun nHpopmanuu. [Ipeanaraercs Mcoiap30BaTh paBHOMEPHOE KOJIUPOBaHHE.
KakoBbI ero JOCTOMHCTBA M HEIOCTATKH, OTPaHHUYHBAIOIINE BEIOOD?

Heo0xoauMoO TOBBICUTH BEpHOCTh Iepepaud uHpopManmu. [Ipy 3TOM JOCTaTOYHO TOJIBKO OOHApYXUBaTh
OJTHOKpAaTHbIE OIIMOKH, a M30BITOYHOCTh KOJMPOBAaHUS IOJDKHAa ObITh MUHHMMalbHOW Kakoil crmoco0® koxmpoBaHus
Lenecoodpa3Ho BIOpaTh?

3aoanusa K 3awume Kypcosoii pabomawl:

1)
2)
3)
4)

5)

Bribepute crmocod KoaupoBaHusl, €CIIH HEOOXOAMMO MOBBICHTh CKOPOCTH Mepenavn HHYOpMaIu B TUCKPETHOM
kanauie. [TosicHuTe cBO#t BBIOOD.

BeiGepure crocob KoaupoBaHusi, €ciIi He00OX0IUMO MMOBBICUTH BEPHOCTD Hiepeaadd HHPpOpMaLUHU B AUCKPETHOM
kanane. [TosicHuTe cBOM BHIOOD.

BriOepuTe cTaTHCTUUCCKUN KPUTSPUI IPUHSATHUS PEIICHHSI TP IPUEME TBOMYHBIX CHMBOJIOB, €CJIH HU3BECTHBI CUMBOJIBI
andaBuTa, ypOBHU CUTHAJIA H TIOMEXH.

Bribepure craTHCTHYECKHN KPUTEPU IPUHATHS PEIICHUS IIPH IIPHEMe TBOMYHBIX CHMBOJIOB, €CIIH U3BECTHBI CHMBOJIBI
andaBrTa, ypOBHU CUTHAJIA M TIOMEXH, al[PHOPHBIC BEPOSTHOCTH NIepeIadll CHMBOJIOB.

Bribepurte craTUCTHYECKUI KPUTEPUN TPUHATHS PEIICHUS IPH MPUEMe JBOUYHBIX CHMBOJIOB, €CITH 33/IaHa BEPOSATHOCTh
JIO’)KHOM TpEeBOTH.

[IK-1.3 IIpoBomuT aHaIW3 TEXHUYECKOTO COCTOSHUS 3JIeMEHTOB W | OOydaromuiics BIaieer:

YCTpPOUCTB

TCICKOMMYHUKAIUOHHBIX CHCTEM u ceTel | HaBBIKAMH IMOCTPOCHUA B(I)Q)eKTI/IBHBIX u

JKEJIE3HOJOPOKHOTO TPAHCIIOPTA HA OCHOBE HH)KEHEPHBIX PacdeToB | IOMEXOYCTOMYMBBIX KOJOB, KOJEPOB M JEKOAEPOB,
[apaMeTpoB NEpeJaul HANPaBJIOIIUX CUCTEM U B3aUMHBIX BIMSHUH, | pealM3allud Pa3IMYHbIX KPUTEPUEB NIPUHATUS PEIICHUS B
NEPEIaTOYHBIX XaPAKTEPUCTUK HAIPABJIIOIUX CUCTEM MIPUEMHBIX YCTPONCTBAX KaHAJOB Iepeayl HHPOPMALIUH.

IIpumeput 3a0anuii k 3auemy:

1)
2)
3)
4)

Nmeertcs nBondHBIN HcTOUHUK coobmmienuit ¢ P(0)=0,15. Pazpaboraiite kox ®aHo, conepxantuii 4 COOOICHHUS.
Nmeertcs nBondHBIN HCTOYHUK coobmienuii ¢ P(1)=0,2. Pa3paboraiite kon ®aHo, cogepkamuii 8 cOOOMCHHH.
Nmeetcst nBondHbIN UCTOYHUK coobmenuit ¢ P(1)=0,2. Pa3paboraiite kon Xaddmana, coaepxamuii 8 cooOIeHn.
PaspaboraiiTe CTpyKTYpHYIO cXeMy Kojepa, hopMupyromero koa @aHo B COOTBETCTBUU C TaOJIUIIEH.

CoobrieHue KK
000 0
001 100
010 101
100 110
011 11100
101 11101
110 11110
111 11111




5) PaspaloTaiiTe CTPYKTYpHYIO CXeMy JeKozepa koga ®aHo B COOTBETCTBUU C TAOIHIIEH.

CoobrieHue KK
00 0
01 11
10 100
11 101

IIpumeput 3a0anuii Kk 3auemy c oyeHKoiu:

6) PaspaboTaiiTe CTPYKTYPHYIO CXeMy KoJiepa Koja Xo9MMHHTa B COOTBETCTBUH C TIPOBEPOYHOMN MATPHIICH.

& & & d & G & & dy dy dy
1 01010112 000
01100110100
H= n-k

000111 1|{0010
0 0O0O0O0O0OOO0O|O0O0O0DO0OI1

— -

k n-k

7) PaspabortaiitTe CTPYKTypHYIO CXeMy JieKojiepa Koja X9MMHUHIa B COOTBETCTBUH C IPOBEPOYHOI MaTpPHIIEH.

& & & d & G & d dy dy dy
1 01010111 000
0110011{0100
H= n-k

00011110010
0 00OOOOO|O0OO0O0OI12

H_/

k n-k

2 .
8) 3amambl Bug Momynsmmu — OM, ammouTyna curHana — 4 B u otHomenme curnan-nomexa N° =3. Peammsyiite B
IIPUEMHOM YCTPOMCTBE KPUTEPUIl MaKCHMAJIBHOTO IIPaBIONOI00HS.
9) 3amansl BuA Moaymsanmu — UM, amruiutyna curHama — 3 B, BepostHocts P(0)=0,2 ¥ OTHOIIEHHE CHTHAT-IOMEXa

2 o o . .
h* =5. Peanusyiite B mpueMHOM ycTpoiicTBe KpHTEpHi MEHMMYMa CpeHEl ONHOKH.

2
10) 3amanbl Bua Moaymsuu — UM, ammiuryna curHaiga — 3 B, oTHoOIleHHe CHWTHAI-TIOMEXa h*=5 u BEPOATHOCTH
ommbku niepsoro poaa 0=0,0005. Peanusyiite B mpueMHoM ycTpoiicTBe kputepuii Helimana-ITupcona.

3aoanusa K 3auwgume Kypcoeoi pabomol:

1) 3akoxpupyiite a3 dexruBabiM Kog0M Dano nBouuHkIil ucrounuk ¢ P(1) = 0,85.

2) 3axoaupyiite s3¢dextuBHbM Kog0M DaHo nBonuHbIi ucTounuk ¢ P(0) = 0,2.

3) 3akopupyiite s3¢dpexTuBHpM Kog0M Xahdmana qonunbiii ucrounuk ¢ P(1) = 0,85.

4) 3Bakoaupyiite 3 dexTrBHBIM KOgoM Xaddmana aeonunsiii uctounuk ¢ P(0) = 0,2.

5) 3akoaupyiTe MOMEXOYCTOHYMBBIM KOJOM X3MMUHIA JIBOUYHBIH HCTOUYHHK MATHPA3PSAHBIX KOZOBBIX KOMOWHALMH .

6) 3akoauMpylTe MOMEXOYCTONYMBBIM KOJOM X3MMHUHIA JBOUYHBIH HCTOUYHHK YETHIPEXPAa3PIHBIX KOTOBBIX KOMOWHALIMH.

7) PaspaGoraiite CTPYKTYPHYIO CXeMy KOJepa Koja X3MMHHTa C UCTIPABICHHEM OJHOKPATHBIX OIHOOK B MSITHPA3PSITHBIX
KOJIOBBIX KOMOWHAIUSIX.

8) PaspaloraiiTe CTPYKTYPHYIO CXEMY KOjIepa KoJia X3OMMHUHTA C UCIPABIICHUEM OTHOKPATHBIX OIMHOOK B CEMUPA3PSIHBIX
KOJIOBBIX KOMOWHAIUSIX.

9) PaspaboraiiTe CTPYKTYPHYIO CXEMY JIEKOJepa Kojia XOMMUHTA C UCIPABJICHUEM OTHOKPATHBIX OIIHOOK B
MATUPA3PSIIHBIX KOJOBBIX KOMOMHAIIMSX.

10) Pa3paboTaiite CTpYKTYpHYIO CXeMy JeKoaepa Koja X3MMHHIa ¢ UCIIPABICHUEM OJHOKPATHBIX OIIHOOK B
CeMHUPa3PsIIHBIX KOJAOBBIX KOMOMHAIIMSX.

11) Peanusyiite CTaTHCTUYECKUI KPUTEPUIl IPUHATHS PELICHUS (KPUTEPUI MaKCHMAaJIbHOTO MPABIONOA00HS) IPH [IpHEMe
JIBOMYHBIX CHMBOJIOB, €CJIM U3BECTHBI aMIUINTY/Ia CUTHaNa 3 B, oTHOIIEHNe curHan-nomexa 2,5, CHTHaIl ¢ aMIUIUTYAHOU
MaHUIyJISIHUER.

12) Peanusyiite CTaTHCTUYECKUI KPUTEPUIl IPUHATHS PELICHUs (KPUTEPU HIealbHOro HaOI0aTess ) IPH IpUeMe
JIBOUYHBIX CHMBOJIOB, €CJIM U3BECTHBI aMILIUTY/Ia CUrHana 3 B, oTHOIIEHHE cUrHa-TioMexa 2,5, CUrHall ¢ aMIUTUTYAHOU
Manunysiuei, P(0) = 0,85.

13) Peanusyiite cTaTHCTHUECKA KpUTEpUit IpUHATHS perienuns (kpurepuii Heiimana-ITupcona) npu premMe TBOUYHBIX
CHMBOJIOB, €CJIM M3BECTHBI aMIUIMTY/a cCUrHaia 3 B, oTHolIeHHe curHan-nomexa 2,5, CUrHaN ¢ aMILIUTYJHOM
manumyssiuei, P(0) = 0,85, BeposarHocTs noxkHOH TpeBoru pasHa 0,001.




2.3. IlepeueHb BOIPOCOB Ui HOATOTOBKH O0YYarOIIUXCS K TPOMEXYTOUHOM aTTeCTaI[H

Teopemuueckue eonpocwl Kk 3auemy (5 cemecmp):

1) Buasl cursanos B cuctemax ATC.

2) Ilonsrue 06 undopmaruu, cCooOIEHUAX, CUTHAIAX.

3) OO0obueHHas cxeMa nepeiauu UHPOpMaLUK U €€ FJIEMEHTBI.

4) JleTepMHHUpPOBAHHBIE CUTHAJIBI K HOCUTEIIH.

5) BpemeHHbIE U CHIEKTpaNbHbIE IPEACTABICHHS CUTHAIOB, HX a1€KBAaTHOCTD.
6) CHexTp NepHoOIUYECKUX CHTHAIOB.

7) HWHrerpaibHblid U U PepeHIHATLHBINA 3aKOHBI PACIPEICTICHUS.

8) CrauuoHapHOCTh U APTOIUMYHOCTD CIYYAHOTO MpoIiecca.

9) HopmainbHsblii porecc, UHTErpait BEPOSTHOCTEH.

10) Bunpl npeoOpa3oBaHuil CUTHAIIOB B KaHaJIaX.

11) KsanToBaHue 1o ypoBHIO. HepaBHOMEpHOE KBaHTOBaHHE.

12) TlorpenHOCTH KBAaHTOBAHUSI.

13) Juckperu3aiysi CHTHAJIOB IO BpeMeHH. Teopema OTCUeTOB.

14) [udposbie CUTHANBIL.

15) VKM u IM, nepcneKTHBbI HUGPOBBIX CUCTEM Nepeaadl nHPOpMAaInH.
16) OOBeM curHalla ¥ €eMKOCTh KaHaJa.

17) MHorokaHaJbHbIE CUCTEMBI Iepeiaun HHHOpMAIIHH.

18) YacToTHOE M BPEMEHHOE YIIOTHEHUE JIMHHUI CBS3H.

19) JluHeiiHble M HETMHEHHBIC KAHAJIBI.

20) Kanamne! 6€3 MaMsITH | C TaMSTBIO.

Teopemuueckue éonpocwl K 3auemy ¢ ouenkoiu (6 cemecmp):
1) HckaxxeHUs U IOMEXU B KaHalax.
2) TIpeoOpa3oBaHue MapaMeTPOB CUTHAJIOB B KaHAJax.
3) Mogenn TUCKPETHBIX KaHAIOB — CAMMETPHIHBIN, HECUMMETPHYHBIN, CO CTUPAHUEM.
4) Matpuus! 1 rpadbl IepexoI0B B TUCKPETHBIX KaHaaX.
5) Hudopmarmonnas merpuka Xaptiu u llleHHOHA. DHTPOIHUS U ee U30BITOYHOCTb.
6) Teopema 0 IPOIYCKHOM CIOCOOHOCTU KaHAJIOB 0€3 IIyMOB M CTAaTUCTUYECKOE KOJUPOBaHHUE.
7) Teopema IllenHOHa 171 KaHAIOB € IIOMEXaMHU.
8) IIpomyckHasi CHOCOOHOCTH KaHAJIOB C IOMEXaMHU.
9) Baenenue H30BITOYHOCTH B II€pelaBa€MOE COOOICHHE.
10) Mcmpapnstomasi CiocOOHOCTh M KOJIOBOE PACCTOSIHHUE.
11) Knaccudukaiusi KOppeKTHPYIOIIUX KOJIOB.
12) Koapl XeMMUHTa, KOJUPYIOIIUE U JICKOIUPYIOIIUE YCTPOHCTBA.
13) HemocraTtku Koq0B XeMMUHTA.
14) ITuxyinueckre U HeNpPephIBHBIE KOJIBL.
15) Kanasbl ¢ 00paTHOH CBS3BIO.
16) ®yHKIMOHATIBHAS CXeMa IIPHEMHHUKA.
17) ®unbtp, 4acTOTHBIH GUIBTP. ONTUMATBHBIA GUIBTD.
18) Cxema IIIOY.
19) MeTop1 HaKOIUICHHUS [TPU TIPHEME CHTHAJIOB.
20) KoppensiiuoHHBIN PHEMHUK.
21) IToreHuuanbHast HOMEX0YCTOHUUBOCTE 110 KOTENbHUKOBY.
22) Omn0KM NpH peIIeHUsX O IpUeMe CUMBOJIA HIM OUIMOKH IIEPBOTO U BTOPOTO POJa.
23) Kpurepuii MakcuMaabHOTO IPABAOIOAO0HS.
24) Kpurepuilt MUHUMaIbHOTO PUCKA.
25) Kpurepnit Hetimana-ITupcona.

3. MeToauyeckne MaTepuaJibl, ONpeAesiolue NPoueIypy U KPUTEPUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMI NIPH NIPOBEACHUHU MPOMEKYTOYHOM ATTECTALUN

Kpurtepun popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHUIO TECTOBBIX 3a]aHUI

- OIIEHKa «OTJHYHO» BBICTABISIETCS OOYYAIOIMIEMYCs, €CIIM KOJUYECTBO TNPABWIIBHBIX OTBETOB Ha
Bornpockl coctaniser 100 — 90% ot olriero o0bEMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «XOPOII0» BBICTABISETCS OOYYaIONMIEMYyCs, €CIH KOJIHYECTBO NPaBUIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOTIPOCOB;

- OICHKa «YyIOBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOYyYarOMIEMyCs, €CJIM KOJIMYECTBO MPaBUIIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCHI —7/5—60 % oT 06111ero 06bEMa 3a/1aHHBIX BOIPOCOB,;



- OIICHKA «HEY/OBJIETBOPHUTEIBLHO» BBICTABISACTCS OOYYAIOIIEMYCs, €CIH KOJHMYECTBO IMPaBUIBHBIX
oTBeTOB — MeHee 60% oT 001Iero 00bEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBanus oueHOK Mo pe3yJbTaTaM BbINOJHEHUS 3aIaHUM

«OTIANYHO/32a4TEHO» — CTABUTCS 32 paOOTY, BHIIIOJHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK U HEIOUETOB.

«Xopo1io/3a4TeH0» — CTaBUTCS 32 PadOTY, BHIMOJIHEHHYIO MTOJIHOCTHIO, HO MIPH HAIMYUH B HEll He Ooliee
OJTHOY HEerpyOoii OIMOKY U OJTHOTO HEeloueTa, He 0oJiee TPEeX HEJJ0YECTOB.

«Y10BJIETBOPHUTEJIBHO/32a4TEH0» — CTABUTCS 32 PabOTYy, €clU O00yJYaIONIUIiCs MPaBUIHLHO BBHITIOIHIII HE
MeHee 2/3 Bcell paboThl WM JTONMYCTHI He Oojiee oHOM rpy0oit omMOKH U JBYX HEI0YETOB, HE Oojee OHOM
rpy0oii U oxHO# HerpyOoii ommOku, He Oojee Tpex HerpyobIX OIMOOK, OAHON HErpyO0oW OMIMOKH U JIBYX
HEJ/IOYETOB.

«HeynoBjieTBOpUTEJIBLHO/HE 3a4YTEHO» — CTAaBUTCA 3a PabOTy, €CIM YHUCIO OMMOOK U HEIO0YETOB
MIPEBBICHIIO HOPMY JIJISl OLICHKH «yJIOBJICTBOPHTEIBHOY WM TPABUIIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.

Buowvl owubox:

- 2pybOble OwuUbKU: He3HaAHUe OCHOBHLIX NOHAMUL, NPABUL, HOPM, HE3HAHUE NPUEMO8 PeleHUs 3a0ad,
OWUOKU, NOKA3bIEAIOWUE HENPABUIbHOE NOHUMAHUE YCI08UsL NPEOTIOHCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePAyUOHAIbHbIU 6blOOP X00a
peuenus..

- Heoouemvl. HEPAYUOHATIbHbIE NpUEMbl BbINOIHEHUS 3A0aHUs; OMOeNbHble NOSPeULHOCU 8
Gopmynuposke 6v160008, HEOPEAHCHOE BbINOTHEHUE 3A0AHUS.

Kputepun (popmMupoBaHusi O1leHOK 110 3a1IUTE KyPCOBOH padoThl

«OTJIMYHO» — CTYAEHT IpHOoOpesl HEeOOXOIMMble YMEHHMs M HaBBIKH, MPOJEMOHCTPUPOBAJ HABBIK
MPAKTUYECKOTO IIPUMEHEHUS TIOTYyYEeHHBIX 3HAHUH, HE TOIMYCTUI JIOTHYECKUX U (PaKTHUECKUX OIMIHNOOK

«Xopomo» — CTyAEHT HpuoOpen HEOOXOOUMbIe YMEHMS W HaBBIKHM, IPOJEMOHCTPUPOBAI HABBIK
MPAKTUYECKOTO IPUMEHEHUS TIOTYIEHHBIX 3HAHUH; TOYCTHI HE3HAYNTEIIbHBIE OIMOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/IEHT JIOMYCTUJ CYILIECTBEHHbIE OIIUOKH.

«HeynoB/1eTBOPUTEJIBHO» — CTYJIEHT JEMOHCTPUPYET (PparMEHTApHbIE 3HAHMUS H3Y4aeMOIO Kypca;
OTCYTCTBYIOT HEOOXO/AUMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OINOKH.

Kputepun (popmMupoBaHusi olleHOK N0 3a4eTy € OLEHKOM

«OTJIMYHO/32a4TEeHO» — CTYJEHT NpuoOpen HeoOXOAWMBbIE YMEHHsS W HaBBIKH, MPOJEMOHCTPHPOBAI
HAaBBIK IMPAKTUYCCKOI'0 NPUMCHCHUA IMOJTYYCHHBIX 3H3HPII>1, HC JOIMYCTUJI JIOTUYCCKUX U Q)aKTH‘ICCKI/IX OIINOOK

«Xopomo/3a4TeHo» — CTYIEHT NpuoOpen HeoOXOIMMbIe YMEHHUS W HaBBIKH, MPOJEMOHCTPUPOBAI
HaBBIK TIPAKTUYCCKOTrO IMPUMCHCHUA TTOJTYUCHHBIX 3H3HPII>1; AOIMYCTUJI HE3HAYUTCIIbHBIC OIIMOKH U
HETOYHOCTH.

«Y10BJIETBOPHUTEJBHO/32a4TEHO» — CTYACHT JOMYCTHJI CYyIIECTBEHHBIE OLINOKHU.

«HeynoBJieTBOPUTEJIBLHO/HE 324TEHO» — CTYJICHT AEMOHCTPUPYET (hparMeHTapHbIe 3HAHHUSI U3y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.

Kpurepun popmupoBaHusi OLIEHOK 110 3a4eTy
«3a4YTeHO0» — CTYACHT HpuoOpen HEoOXOIMMbIE YMEHHUS M HAaBBIKH, MPOJEMOHCTPUPOBAJI HABBIK
MIPaKTUYECKOr0 IPUMEHEHHUS MTOJTyYEHHBIX 3HaHUH, HE JOMYCTUII JIOTUUECKUX U (PAKTHUECKHUX OLINOOK
«He 3a4YTeHO» — CTYACHT JIEMOHCTPUpPYET (parMeHTapHble 3HAHUS HM3Y4aeMOro Kypca; OTCYTCTBYIOT
HE0OXO0IMMbIE YMEHMSI U HAaBbIKH, IOMYIIEHBI TPyOble OMIMOKH.



