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INPAKTHYECKOE 3AHATHE Nel

Tema: YpoBHM nepegauu

OO0mue cBeaeHus

DNEKTPUIECKHE CUTHAIBI KOJMYECTBEHHO MOYKHO XapaKTEPH30BaTh MOIII-
HOCTBI0, HanpspkeHueM H(vin) TokoM. OJTHAKO B TEXHUKE CBSI3U IMPHUHATO TOJIb-
30BaThCS JIOTapU(PMHUECKUM XapaKTepUCTUKaMU (YpOBHSAMH I€peladyH), UYTO
MO3BOJISIET CYIIECTBEHHO YIIPOCTUTh MHOTHE PACUECTHI.

Yposenv nepeoauu cuenana - norapupmMuyueckoe MpeoOpa3zoBaHUE OTHO-
IICHHS YHEPreTHIecKoro mapamerpa S (MomrHoctH P, Hanpspkenus U, Toka | )

S
p=m: Iog n o
S,
m - macmTaOHbIN KO PUIUEeHT
N - ocHOBaHUe Jorapudma
Sp - Hauamo orcyeTa (OTCUETHOE 3HAUCHUE S)

YpoBHU Iepenayy, BBIUYMCICHHBIC MOCPEIACTBOM JIECATUYHBIX JIOTapud-
MOB, Ha3bIBAIOTCS JEIIMOCIaMH, a MOCPEACTBOM HATYPaIbHBIX - HEIIEpaMHU.
YpoBHu niepenaun B Aenudenax (ab)

P
py =10 Ig P— - YPOBEHb MEPENAYH 110 MOLIHOCTH [abM];
0
U
py =20 lg U . - YPOBEHE NEpeNatn IO HANPAKEHHIO [nbH].
0
YPpOoBHM nepe1aun B HEMEPax
P
Py =0.5-In, P - [ Howm ];
0
U "U ) - [ Honu |.
ITepexon ot genuben Kk HETEpaM
lgX =Ige-InX > 1Hn=8.69JI6; 1xB=0,115Hm.

B nacrositiee Bpemsi NpUHSTO MOJI30BAThCS Aenubdenamu. B atom cioyuae
Mepexo] OT YPOBHEHN K IHEPTETUUECKUM NTapaMeTpam

E :103.1Pm — P — F%ldllpm.

0



Cucremsl ypOBHEHN NIepeaym.

1. AGContOTHBIE YPOBHU:

B aToMm citydae 3aaat0T OnpeaeeHHY 0 MOIHOCTb, HAPSY)KEHUE UITU TOK.
B anekrpocsizu Po=1MBT (0 1bm).

Ecnu 3amate Ry, To MoxHO onpeaenuts Uy, lo.
Jlns kaHalla TOHAJIBHOM YacToThl Ry = 600 OM,
TSt iepBuYHOM rpymibl Ry = 150 Owm,
BTOpU4HOU Ry = 75 Om.

2. OTHOCHUTECIIbHBIC YPOBHH. B 3TOM cilydae 3aaeTcsi MOIIIHOCTh Ha BXOZEC
Po (;1r00ast) 1 0TCUET BeIeTCs OTHOCHUTEIBHO HEee

I:)OM :1O|gPL:PM _PexM’

6X
OTHOCHUTEJIbHBIM YPOBEHB BBIPAKAETCS Y€PE3 PA3HOCTh a0COJIOTHBIX YPOBHEH
B U3MEPSIEMON TOYKE U HA BXOJE.
3HaYeHUS ITUX YPOBHEHW YHCICHHO PAaBHBI YCWICHHIO (OCIa0JICHHIO) IO
MOIITHOCTH (HANPSKEHHIO, TOKY) Y4acTKa TpakTa OT Hadaja JI0 TaHHOW TOYKH.
Touka tpaxra, rie Py, =0 Ha3piBaeTcs TOUKOW HYJIEBOIO OTHOCHUTEINb-

Horo ypoBHs (THOY). AGCOMIOTHBIC YPOBHU CHTHAJIA WIIH IIIyMa, H3MEPECHHBIC
B 3TOM Touke, 0003HavaroT yepe3 1bmO miu mBTO’.

3. U3meputenpHbIC YPOBHHU, YPOBHH B PEABHON CHCTEME, KOT/Ia Ha BXOJ]
CUCTEMBI MOJAETCAd KaTuOpPOBAaHHOE MO MOIIHOCTH M YacTOTE TapMOHUYECKOE

KoJieOaHueE.
s xkanama T.U. Ry = 600 Om Uy = 0,74 B, 1,=1,29 mA.

4. JlnarpaMmbl ypOBHEH - 3TO 3aBUCUMOCTH 3HAU€HHUSI YPOBHS OT pac-
CTOSIHUS B KaHAJIE WA TPAKTE CUCTEMBI IIepeIayHu.

3agaum:

3apaua 1. Onpenenutsh oTCUeTHBIC 3HaUeHUs napameTpoB Up u |y st ka-
HaJia ToHaJabHOU YacToThl (TY).

Pemenne:
Hns kamagma TU B TOouke C OTCUETHBIMH 3HaucHuUsIMH Po=1mBrT,

U2
R,=600 Om , Fo =R . PR,
0

orciona U, = N PR, = \/1-10_3 .600 =0,774 B:




L 1.10°

3agaya 2. MomHOCTh CUTHAJIA Ha BBIXOAE ycunutens 2MBT.

YeMmy paBHa MUHUMAIBHO-AOMYCTHMAasi MOIIHOCTh BXOJHOTO CHUTHaja
Posx MiN B MaKCHMaJbHasi MOIIIHOCTh MTOMEXH MOABEACHHAS KO BXOIY Prvax Bx;
ecim kodhdumment ycmurens Ko=561b, a TpebyemMas 3amuieHHOCTh CUTHAITIA

P
ot momexu Asc>60 nb. A3-=10 Ig Pcue.

nom.

Pemrenue:
1) YpoBeHb BbIXOa

Pm BbIX. = 10 |g P/Po =10 |g 2 = 3 nbwm.
2) YpoBeHb BXo1a
Pm Bx MIN = Pum Bbix — Ko = -53 nbwm.
3) YpoBeHb moMexu

Priom MAx = Pm Bx Min— A3c = -113 nbm.
4) MoIHOCTh CUTHAJIA

Peur sx min = Po10°1%% =10°10°°= 10** ~5.10° Br = 5 uBr.
5) MoOIIHOCTh TOMEXH

Priom max = 5 10”° BT.

3agaua 3.
3aryxaHue TPpeX Y4acTKOB TPacChl Ha BepxHel dactote fB maHbl Ha cxeme,
HOMHHAJIbHOE 3HAa4eHHE HCXOAHOTOo ypoBHA 17 nbwm. IloctpouTs muarpammy
YpOBHEH, cunTasi, uTo ycuiutenan ¢ APY MoNMHOCThIO KOMIICHCUPYIOT 3aTyXaHHs
Ha KaXJJIOM YJacTKe.
Omnpenenuts pe3yabTUPYIONIYI0 MOITHOCTh TIOMEXH Ha BBIXOZE, €CIH Ha
BXOJIaX BCeX ycuiutenen ee yposeHs -80 nbw,

171bm L1 L2 L3
o ] ] o
OIll 37xb HVII1 32nb HVII2 2716 OI12
Pemenne:

1) YpoBHM Ha BXOJaX yCHIINTEICH:
PBx1 = 17-37 = -20 I[BM,
PBx2 = 17-32 = -15 I[BM,
PBx3 = 17-27 = -10 I[BM.
2) 3alUIICHHOCTh CUTHAJIA HA BXOJIE YCHIIUTEIICH:
Az = -20-(-80) = 60 nb;



Az, = -15+80 = 65 nb;
Aszz = -10+80 = 70 nb.
3) MoIIHOCTh IOMEXH, BHOCUMAsT Ka)JIbIM ydacTKoM B joiisix THOY:
Pnoi (nBro) = 10 *01(As+%0).
Pn; = 10010060 = 193 = 1uBT1O, O - 03Ha4aeT, 4TO OTCUET MPOU3BOIUT-
¢t B THOYVY;
Pn, = 10*° = 316 nB1O;
Pn; = 10 = 100 nB1O;
[TockoapKy B aHAJIOTOBBIX CHCTEMaX Mepeadn MPOUCXOIUT HAKOTUICHUE
momex, To PnX = 1416 nBTO.

JlnarpamMmma ypoBHEN:

p, Ab
Pucx=17nbm

v

20
10 +—
-10 +— PBx1 PBx2 1 PBx3
-30
-40
-50 L Azl A32 A33
-60 |
-70 _|
-80 v




MNPAKTUYECKOE 3AHATHE Ne2

Tema: Kanaa TonaabHoii yactorsl (KTY)

OO0mue cBeaeHus

1) DkBuBanenTHas cxema KTY.

KTY cornacyer AByXHpOBOJIHYIO a0OHEHTCKYIO JIMHUIO C YETBIPEXIPO-

BoaHoi nmuauer Ha ATC. Ha pucynke 2.1 npuBenena cxema kanana TU, comep-
Kalasi Mo OJHOMY YCHJIMTEIbHOMY YYaCTKY.

300..

371ech Ke IpUBEJEHBI a0COJIIOTHBIE YPOBHHU Mepeiaun

E = 4,5
O abaO -7
- $OT g oc yan [ o
-;'r _3 5 _3 5 GC—:'.EMO
=
4.3 -3

Pucynok 2.1 — Cxema kanana TH

0 0bmo — Touka HyJneBOro oTHocuTeabHOro ypoBHs (THOVY);

JC — muddepennmanpHas cucTema,

Yon — ynnunutens - obOecriedyuBaeT pa3BsA3Ky W OanaHCUpOBKY nudde-
PEHIIUAITBHOU CUCTEMBI;

OcrarouHoe 3aTyxanue «,,, =y a-K

Comnporusnenne auaun  Z, =600 Own;

[Tomoca mporyckanus Af=0,3...3,4 xl'y;

3aryxaHue Ha Kpasx Moiaochl A,.,>8,7 /6.

2) TenehoHHBIH CUTHAUT.
Crnektp peun ¢ monocoir Af=50...10000 [y orpanuveH B TeiaeoHE 0

.3400 I'y.

Cpenuss momHocTh Ha Bxojae KTY 88 mxBm no orHomenuto k THOY.
KoadpurmeHT akTHBHOCTH — yUUTHIBAE€T OTPE30K BPEMEHHU 3aHATOTO U HE

3aHATOro pa3roBopoM K,,,=0,25,torna P.,=22 mxBm.

Co cityxeOnbiMU curHanamu Ky,,=0,35 u P,,=32 mxBm — -150b5mO.



3) CobctBennbie moMmexu B KTU.

TemnoBble LIYMBI:

Pens=x TAf — MOIITHOCTD TEIUIOBBIX IITYMOB,
e k=1.38-10 2 [oic/zpao, T=300K mpu KOMHATHOII TeMIepaType.

B ycunmuTensx nosBistoTes U APOOOBBIC ITYMBI.

JIpoOoBbie 1rymbl ((hIyKTyaluu TOKa) — BO3HUKAIOT 3a CYET HepaBHOMEP-
HOCTH JBW)KCHUS AJICKTPOHOB B YCHIIMTEIBHBIX AJICMCHTAX.

cex

N — Pnex

CBbIX

Kosdppunuent myma -
nevix

=)
n=10lgN =10lg— - ko3¢ urMenT IymMa, BHIPaKEHHEIA B 05,

nex
rne K- koaddunmenT ycuneHus.
n:]-O Ig N:ASCGX-Aé’CSle’
rae  A,eex— 3AUUINEHHOCTH CUTHAIA OT IIOMEX HA BXOLE;
Asegn - 3AMAILIEHHOCTS CUTHAJIA OT [IOMEX Ha BBIXOJIE.
pnebzx:pngxrpk_l_nk_ YPOBHH.
+k+
P,y =100 M6tk o S OO THBIE BeTMYMHBI MOIITHOCTH TTOMEXH.
HopmupoBanue nomex:
1. A,=ppn. .
2. [Icobomerpruueckoe B3BemmuBanue - P, ,.=K,.~ P,.

1 1

1] / o
-\\L
0.a ~

2083 e

03 -

ann 1000 1500 000 2500 3000
300 f 3400

Pucynok 2.2. Yactotnas xapakrepucTtuka cucteMsl “KTU-YXO”

B monoce 300-3400 7y nrym Ha pa3HBIX 4acTOTaX BO3ACHCTBYET HA yXO
HepaBHOMepHO. J[J1s1 GoJiee MPOCTOrO OMHUCAHKS IIIyMa 3aMEHSIOT JACHCTBHE IITY-
Ma B TaKOW ITOJIOCE C HEPAaBHOMEPHOW XapaKTEPHCTUKON (PHCYHOK 2.2), Ha BO3-
nericTBre nryMma Ha ool gactore 800 /y.
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K, =+ I K?-df — mcodomerpuueckuii koadumnuent.

Jlns kaHalIa TOHAJIBHOM YacToThl K,,.=0,75.

Cpennee 3HaUeHHE MOITHOCTU NoMexH 3a 0o yac B THOY nopmupy-
etcs. Hanpumep, mist muanu B 2500 kM

P,. < 10 000 nBm.

N3 nux 2 500 nBm pacupenensercs Ha HYIT u OVYII (mpeoGpa3oBareins-
Hoe o0opynoBanue) u 7 500 nBm — TMHEHHBINA TPAKT.

Jlyist TOoro, 4TOoOBI ONMMCATh TIOMEXU B JIMHUSIX Pa3HOW JUTMHBI BBOJST I10-
HSATHE MOIIHOCTH ITyMa Ha 1KM JTHHBI

6 Hawem cayyae smo 3 nBm (P, = %88 = 3nBm [1COD).

JIisi COBpEMEHHBIX CHCTEM Iepe/layd »Ta HOopMma emie Oojee XKecTkas
1,5 nBm na 1 xm.

Jlns nByx okoHewHbIX cTaHmuu (ATC) m omHOro mepernpuemMa Ha HU3KOU
gactote Hopma 400-800 nBT.

3apaum:
3apaua 1. Iloctpouts nuarpammy ypoBHeit KTU. Onpeaenuts 3atyxaHnue

U YCUJICHHE Ha OTJCIBHBIX ydacTKax KaHana. [lepeiiTu oT abCONIOTHBIX YpOB-
Heil o THOY k ypoBHSIM 1O CpeIHEMY CUTHAIY.

Pucynox 2.3 Jlmarpamma yposaeit KTU Ha yuactke aboreHT-ATC

Pemienue:

1) Oly()ﬂ:-3,5 ob
agc_):-g,S ob
K, =173 05
0!116'(_:-7,8 ob

Oly()ﬂ:-3,5 ob
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2) o, =) a-Kyc=243-173=705

3)  MoNHOCTh CpeHero CUrHaja Ha Bxone 32 mxBm, -15 0bmO. Bee
YPOBHHM TI0 CPEJIHEMY CUTHAITy MEHbIIIe Ha 15 05 aOCOMIOTHBIX 3HAUYCHU.

2. Pacyer MomtaocTH coOcTBeHHBIX moMeX B KTY
Pemienue:
1. Ppen,=xTAf=1,38 10"*° 300* 3,1* 10°=1,2834 10™ Bm mm
Pimeni=-140 0bmO.
2. lymbl yCcUIHTENs, BEIPAKEHHBIE Yepe3 K03 GUIMEHT ITyMa.
P
n=10-1g—2%*"X _ yum pn BeIX =prgy + N+ K.
meniu K
K Haxonum u3 nuarpammel yposHeit - 17,3 = -140+17,3+7,7= -115 0buO.
MowHocTb Wyma Ha Bbixoge
Pm. 8bLX. :Pmen. N K
Ilepexoos om noecapughmuuecxou xapaxmepucmuxku N K N, Haiioem
N=10%""=10%""=5,5.
P ox=1,28 10" 5,5.50=3,5 10 nBm.

3. TIpoBepuM COOTBETCTBHE BEIMYMHBI MOJYYCHHOW MOITHOCTH COOCT-
BEHHBIX MTOMEX MPEACIHHO JTOMYCTUMBIM. B yCIIOBHSAX TOpoa Hauboiee THITHY-
HOW CUTyaluen sSBJSCTCS Takasl, KOrjia aOOHEHTBI CBS3BIBAIOTCS Yepe3 JIBE WIIH
tpu ATC (pucyHok 2.4).

L
AbGonent 1 [ | ATC1 ATC 2 | AoonenT 1
Pucynox 2.4
Hns yuactka AOGoHeHT 1 — ATC MOIIHOCTH IIIyMOB COCTaBIISIET

3,3-10° nBrt. Ha yuactke ATC 1- ATC 2 k03 (dUINCHT YCHICHHS yCHITUTEIs
ATC 2 B 3aBECHUMOCTH OT paccTossHus L Moxker paBHsATbECs oT 15 mo 35 ab. Ilo-
BTOPSISI BEIYUCICHHS N 2 STOW 3a]]a4H TTOJTYIHM
Pu our2=1,23:10"75,5:3160=0,22 nBm.
Hopwma ans yaactka coctasisier 400-800 nBt, u3 Hux Ha 407110 COOCTBEH-
HBIX IIIYMOB MPUXOAUTCS ¥4 yacTs, T.e. 100-200 nBrT.
OTa BeNIWYMHA CYIIECTBEHHO OOJbIIE, YeM
Pus o1+ P 6 2=0,22 nBm+ 3,5-10° nBm.
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MNPAKTUYECKOE 3AHATHUE Ne 3

Tema: Koppekuusi uCKa:KeHUH B JIMHEHHBIX TPAKTAX
AHAJIOTOBBIX CHCTEM Nepeaavu

OO0mue cBeIeHUA .

MHorokaHalibHbIe aHaIOTOBbIe cucTeMbl repenaaun (ACII) crposrtes mpe-
UMYIIECTBEHHO MO TEXHOJIOTMH YaCTOTHOTO pasneicHus kaHamoB (UPK).

Cucremsl ¢ UPK HyxmatoTcss B KOPpEKIMH, TaK KaK B JIMHEWHOM TPAKTE
MPUCYTCTBYIOT YaCTOTHBIE UCKAXKEHUS, KOTOPHIE BO3HUKAIOT W3-32 HEJIMHEWHO-
ctu AUX u ®UX tpakra. B ACII nHaubosnee cuinbHOE BIUSHUE HA MIPOXOKICHUE
CUrHaja oka3biBatoT uckaxeHus AUX (pucynok 3.1).

Kp A a)

f1 f2

Pucynok 3.1 - AUX uneansHoro (a) u peanbHoro (0) Tpakra ACII

Ha stom pucynke Kp - koadpuument nepegauu mo MOIMIHOCTH.

Jliis kommeHcanuu uckakeHnit AUX (MX Taxyke Ha3bIBAlOT JTUHCHHBIMU
UCKaXCHHSIMH) TIPUMEHSIOT KOPPEKTOPHI TPEX BUIOB:

1) Tlnockwii perynsarop;

2) HakJioHHBIN peryisTop;

3) KpuBOJIMHEHHBIH peryisITop.

XapaKkTepUCTUKH dTUX PETyJIATOPOB MPUBEICHBI HA pUCYHKE 3.2.

3

al _| / 2

a2

v ~—

I I
f1 f2

Pucynok 3.2 - 3aryxanwust BHocumbIe B TpakT ACII rockum (1),
HAKJIOHHBIM (2) U KpHBOJUHEHHBIM (3) KOppEeKTOpaMH
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OCHOBHBIE CIIOCOOBI BKJIFOUEHBI aMIUTUTYTHBIX KoppekTopoB AUX (pucy-
HOK 3.3) Ha BxoJie ycwinTens (a) ¥ B IENH OTPHUIIATEILHOW 0O0paTHOM cBsi3n (0)
1 UX KOMOMHAITHS.

AK

—» AK o>

>

Pucynok 3.3 - CrtocoObI BKIIOUCHHS KOPPEKTOPOB

B nepBoii cxeme yxyamaercs 3aluiIeHHOCTh CUCTEMBI IO OTHOIIIEHUIO K
nomexaM. Bo BTOpoil Hanuuue 4acTOTHO-3aBUCUMOW OOpPATHOW CBSA3U MOMKET
MPUBECTU K CaMOBO30YKICHUIO, MOATOMY Iepenaj 3aTyxaHus (yCHIICHHS) B
KOpPPEKTOpE He JOJDKEH npeBbimath 15-20 nb.

Onnoit n3 BaxkHenmux xapaktepuctuk ACII siBasgeTcs ux 3aMIEHHOCTD
OT IITyMOB:

P
Ay = 20|9Pc¢= Pc =P,
11{0)%1
rae Peur, Priom — CpeaHsst MOIHOCTh CUTHANA U IOMEXH, a Pc U Pr; — UX YPOBHHU.
Bxnrouenne koppektopoB BiauseT Ha 3anmuieHHocTs ACII, moaTomy ne-
JIbIO JTAHHOT'O MPAKTUYECKOIro 3aHsTHs siBsieTca uccienoBanue A3C ¢ pazinuy-
HBIMH CIIOCOOaMHM BKJIFOUEHHS] KOPPEKTOPOB.

3agaum:

3apayal. CpaBHUTH MO 3aUUIIEHHOCTU ycunuTenbHble ydyacTku ACII Ha
0asze KoakCHaJIbHOM KaOENIhbHOM IENU C KOPPEKTOPOM Ha BXOAE M C KOPPEKTO-
POM B 1IeTIH 0OpaTHO CBA3M, €CIIU 33/1aHbl CIEIYIONIUE TapaMeTpPhI:

Jlnuna ygactka L = 8 kwm,

Yacroruseiil quanasol: fi= 0,8 MI'n, f,= 1,6 MI'L,

Koadpumment mryma ycumurenst N = 10,

Koad unuent 3aryxanus nuauu Ha yactore 1 MI'm o = 4 nb,

3aryxanue koppekropa Ha yacrore f, A (f2) = -2 nb,

YpoBeHb cHrHaja Ha BXOJE JTUHUH Ppx=0 1bmO.

[Iprmeyanue: Tpu BBHITIOJHEHUHN 3aJJaHHUS CUUTATh.

- 3aTyXaHHue B JIMHUU PaCCUMTHIBACTCS O (hopMyJie:

A= Olo 4/ f(MFu) L(KM)’

- YPOBCHb CUTHAJIa HA BXOAC U BbBIXOJAC YUAaCTKa ACII JOJDKHBI OBITH oau-
HAKOBBI.
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Pemrenwue:

1.Cxema ¢ KOPpPEKTOPOM Ha BXOJIE:

1.1. PaccunThiBaeM OCTATOYHOE 3aTyXaHHE Ha BBIXOJE JIMHUW HAa KPAWHIX
JacTOTaX Jaualia3oHa.

Kosddunment 3aryxanus

Ot(fl) = Otl»\/f_lz 3,58 I[B/KM,

Ot(fz) = asz_zz 5,06 I[B/KM,

Ay (f)= a(f)-L = 28,615,

A, ()= a(f)-L = 40,515.

Takum 00pa3oM, ecii y4ecTh, 9TO B TOYKE OTHOCHTEIHHOTO HYJIEBOTO
ypoBHs p=0 1bMo, ypoBHU cUTHaja Ha BX0JIe KOPpEeKTOpa OyIyT:

Prnx (f1) = Pox — A (f1) = 0 28,6 1B = -28,6 n1bMO,
Pxex (f2) = -40,5 1bmO.

1.2. YpoBeHb CUTHAJIA Ha BBIXOJE KOPPEKTOpa.
Prsorx (F2) = Prax (f2)+ A (f2) =-42,5 nbmO.

Jliist cobntofeHust yCJI0BUM KOPPEKIIMU YPOBHU CUTHAJIA HA BCEX YacTOTaX
JOJIKHBI OBITh OJJMHAKOBBIMU. [ToaTOMY!

Px Brix (fl) = Px Brix (fz) =-42,5 nbmO.

1.3. PaccumThiBaeM MOIIIHOCTH ITyMOB Ha BXOJ€ KOPPEKTOPA, CUUTAS JIH-
HUIO TACCUBHBIM 3JIEMEHTOM. B 3TOM cityuyae mrymMbl OyyT TOJBKO TETIOBBIMH:

Puwop= KTA f= 1,38 10 —==—. 300 rpan K - 0,8 - 10° ' = 3,31- 10"°Br.
rpan K

YpoBeHb LIYMOB!
Pu xop = 1019 P wop = - 144,7 1B = - 114,7 nbmO.

1.4. YpoBeHb IIyMOB Ha BBIXOJE€ KOppEKTOpa OyAeT yBEIMYEH 3a CUET
JIpOOOBBIX IIYMOB YCUJUTENS. DTU IIYMbl PACCUMTHIBAIOTCS uepe3 Kod(duiiu-
eHT myma N:

Purxopex = P m xop s T101g N=-114,7+10 = -107.71bmO.

3anuImEeHHOCTh CUrHaia.
Ha BXOJIe KOPPEKTOpa

A3CKBX = Pxx (fl) ) KOp BX =- 2816 - ('11417) = 8611 I[Bs
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Ascwax (f2) =-40,5-(-114,7) = 74,2 nb;
Ha BBIXOJE KOpPpPEKTOpa

A3c K BBIX (fl) = A3c K BBIX (f2) = pK BLIX(f) - pm K BBIX (f)= '42,5 - (' 104;7)=62;2 I[E

1) PaccuntaeM K03 GUIMEHT YCUIICHHUS YCWINTENSI, YIUThIBAs, YTO CHUT-
HaJl Ha BBIXO/JIC TMHUU JIOJKEH ObITh PAaBEH CUTHAIY Ha BXOJE:

K(flifZ) = pr - pKBmx = 0 - (' 4215 I[BMO) = 42;5 I[B;
YCUIIUTCIIb 6y,ueT HYAaCTOTHOHEC3aBHUCHUMBIM.

1.6. 3amMIIEHHOCTh CHTHAJIA HAa BBIXOJIC YCUIUTEISA. YUTEM, YTO IIYMEI,
MPUBEAECHHBIE KO BXOAY YCUINTENS, TAKKE YCUIMBAIOTCS 1O MOITHOCTH

P Brix = P wBeix KOp +K=- 10417 I[BMO + 4215 I[B =- 62;2 I[BMO,
Ascpx = 0= (-62,2 1bMO) = 62,2 1b.

Hcnonp3yst MONMyYeHHBIE PE3yNIbTaThl, MOCTPOMM JHAarpaMMy YpPOBHEH
(pucyHox 3.4).

JInnns Koppekrop Vcwmmrens
I AK T >
| L | |
I L | |
I~ g | |
! | | |
2 p, 1bMO : : :
| | |
Px O + + — |
| | |
| | |
| |
y P ax(f1) I |
286 |o————— D> ____= l l
I L
405 || ___13> : :
A (fl) Px Bex I
3C KOp BX pK Bx(fz) : :
A f2 | | |
se KopRx ( ) : A3C Kop BSX: :
| | |
| | ¢ |
-114,7 | Puxopex " Puwkopesix | n
v A4 \ 4 A

+
Pucynok 3.4 - Jluarpamma ypoBHei#t yuactka ACII ¢ koppekTopom Ha BXOJe

W3 nuarpamMbl BUJIHO, YTO 3allMIIEHHOCTh CUTHAJIAa HAa BXOAE KOPPEKTO-
pa pa3jauyHa B 4aCTOTHOM Juana3oHe. [locne koppekropa oHa BbIpaBHUBAETCH,
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HO 3a CUET YXYAIICHUS TOMEXOYCTOMUYNBOCTHA HA HI>)KHUX YAaCTOTAX. Y CUIIUTEIb
noHmxaet nomexoycrounBocth ACII Ha ypoBeHb ko3pdunirenTa nryma n.

1) Cxema ¢ KOPPEKTOPOM B LIEITH 0OPATHOM CBS3U.

a) 3aTyxaHue, yPOBHU Ha BXOJE KOPPEKTOpPA M IIYMbI PaCCUYMTHIBAIOTCS
aganornyuo .. 1.1.,1.2. u 1.3.

0) IlockonbKy B ycHaUTENle, B IIeNH OOpaTHOW CBs3u o(®) 3aBHCHUT OT
JaCTOTHI

K

K(o) = 1- Ka(w)'

TO U KO3(P(DUIIMEHT Mepeladyn YCUIUTeNs OyJeT 4aCTOTHO3aBUCUMBIM. 3a CUET
ATOTO W OCYIIECTBIsieTca Koppekius. Haiinem ycunenue, HeoOXoaumoe aJis
peanu3aiy KOPPEeKIUH U BOCCTAHOBIICHUS YPOBHS BXOJJTHOTO CUTHAJIA:

K(f1) = pax = Prex (f) = 0 - (-28,6) = 28,6 nb;
K(f;) = 0 - (-40,5) = 40,5 nb.

B) [IpoBeprM KOPPEKTOp HA YCTOWYUBOCTH:
AK = K(f,) — K(f;) = 11,9 nb < 15 nb.

ACII ¢ KOppeKTOpOM yCTOMYMBA.

r) 3amUIIeHHOCTh CHUTHAJla Ha BXOJAE KOppekTopa (ycwiauTens). 31ech
MIOMHMO TOTO, YTO 3aTyXaHWE B JINHUW 3aBUCHUT OT YaCTOTHI, HAJIO YUECTh Cpa3y
Kod(ppuiueHT myma:

Asc KOp BX (fl) =86,1-10 = 76,11b;
A3c KOp BX (fZ) = 74,2 -10= 64,2 nb.

n) [Ipu pacuere 3aIIUIIICHHOCTH CHTHAJIA HA BBIXOJAE YCHIIUTENS B OTJIH-
Yyye OT MPEABLAYILIETO Cllydas HaJl0 YYECTh, YTO IIYMbl YCUIIMBAIOTCS HA PA3HBIX
4acToTax mo-pa3Homy. [103TOMy M 3alIUIIIEHHOCTh Ha pPa3HbIX YacToTax OyaeT
pas3iInyvHa.

Ave o (F2) = 0 = (P o + N +K(F1))=0- (- 114,7 +10 +40,5) = 64,2 1B,
Ave o (F1) = O- (- 114,7 +10 +28,6) = 76,1 1B.

¢) [loctporm quarpammy ypoBHe# (pucyHok 3.5):
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JInans
>
I Ladl
| — ]
|
| AK
2 p, 1bMO
P, O y y— > |
ASC BBIX (fl)
-28,6 Agc BBIX (fZ)
-40,5
v
y_
|
I |
¢ /:_
-114,7 l P ex TJ |
.|.

Pucynoxk 3.5 - JIluarpamma yposaeit aist ACII ¢ koppekTopom
B IIENI 0OpaTHOM CBS3HU

OCHOBHOE OTJIMYME 3TOU CXEMBI OT MPEABIAYIIEH COCTOUT B TOM, YTO 3a-
HIMIIEHHOCTh CUCTEMBI MEpeaavyu 3aBUCUT OT 4acTOThl. Ha BBICOKHMX "acToTax
oHa MeHblIe. [[03TOMY HU3KOYaCTOTHBIE KAHAJIBI 3AIIUIIECHBI XYXKE.
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INPAKTHYECKOE 3AHSATHE Ne 4

Tema: CurnaJusl JuHeirHoro tpakra LHCII

OO0mue cBeIeHNA

B mudposeix cucremax nepemaun (IICIT) mpuMeHSIOTCS OJIHOMOJSIPHBIC
WU OUMOJISIPHBIE UMIYJbCHBIE CUTHANBI. DOopMa UMITYJIBCOB MOXET OBITh pa3-
JUYHOW W JOBOJIBHO CIIOHOW, HO B KAa4€CTBE WX MOJEIU YacCTO HCMOJb3YIOT
NPSIMOYTOJIbHBIC HMITYJIbCHI (pUCYHOK 4.1).

Si A S, A S; A Si A
So So So So

T 32T

v
v
v

T T/2 T T/ 2 T/2

Pucynok 4.1 - ImniynbCHBIE CUTHAIBI

CriekTpaJIbHbIC XapaKTePUCTHKH (CTIIEKTPHI) CHUTHAJIOB HAXOAATCS C IIO-
MOIIbIO peoOpa3zoBanunii ypoe:

S(w) = [Se "t (4.1)

—00
A HEIICPHUOINYCCKHUX CUT'HAJIOB U

T )
Fsie 't (4.2)

i
T
_%
2

JUISL TIEPUOIMYECKUX CUTHAJIOB C TepuoioM T 1 @, = N e n=0,z+1, +2,...

Ch=

Mojynb CrHeKTpa OJMHOYHOTO MPSIMOYTOJBHOTO HWMITYJIbCA JIUTUTEIBHO-
CTBIO Tp €CTH

sinwr ,,,

S (®) = Sotn , (4.3)

n/2

A cnieKTp OMIOJIAPHOI0 CUTHAJIA

v
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|Sin mt”/2|sin c0t0|

R P Y

(4.4)

rae tp — paccTosiHuE MEXAy UMITYJIbCaMHU. DTH CIEKTPbl €CTh HEMpPEpPHIBHBIC
(YHKIMU 4aCTOTHI (.
CrexTpbl NEPUOIUUECKUX CUTHAJIOB SBISIOTCS JUCKPETHBIMHU ()YHKIUS-

2
MH YaCTOTHI U UMEIOT OTCUYETHBIC 3HAYCHHUS B TOYKAX D = nT . Orubaroras

OTCUETHBIX 3HAYCHUM [IpoIropunroHallbHa 3HAYCHHAM HCIPCPBIBHOI'O CIICKTPA
HETIEPUOAUYECCKOIO CHUTHAaJa.

n= %S(con). (4.4)

Ecim mudpoBoit curnan S(t) xBasunepuoamdeckuii (a TakWe CHUTHAJIBI
yame Bcero u nmpucyrcTByoT B LICII) (pucyHok 4.2), TO ero MOXHO IMpeacTa-
BUTh KaK cCyMMy mepuoandeckoro curnana St(t) m ciryqaiiHOTO Henmepuoanye-
CKOTO curHaia S(t).

v

Sbﬁﬂﬂﬂﬂgng
hﬂﬂﬂﬂﬂﬂﬂﬂmt

T 2T 3T 4T 5T 6T 7T 8T

v

v

Ju

Pucynok 4.2 - KBazunepuoandeckuii CurHaII

CrexTp cinyd4alHOro CHUrHaja sIBJSIETCS HEMPEPBIBHBIM U MO (OopMeE COB-
MaJIa€T CO CIEKTPOM OJUHOYHOI'O UMITYJIbCA.
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3agaun:

3agaua 1. 3anucaTh aHAIMTHYECKHE BBIPAKEHUS, U300pa3uTh Irpaduye-
CKH W TIPOAHAJIU3HPOBATH CIEKTPHI Hemepuoauveckux curHaioB Si(t), Sy(t),

Ss(t), Sa(t).

Pemmenue

1. Ucnionb3ys (4.3) u onarast T, = T u % HAWIEM

sin a)I
S, (@)] = SeT TZ : (4.5)
w—
2
. T
T Sin COZ
S, (@) = S0z 4. (4.6)

4

N300pa3um crnekTpsl rpaduuecku, UCIOJIb3ysl 0 Ocu adiucc O6e3pa3mep-
Hy10 koopauHaty o T. Kak u ciemoBango okuaaTh, CIIEKTP KOPOTKOTO UMITYJIbCA
mTebHOCTRIO T/2 B 1Ba pasa mmupe.

S 4 |S, (@)
SeT
SeT/2
ko)T
0 2n 4 6m 8t
Pucynok 4.3 - Cnextpsl |S, (o) H[S, ()|
2. U3 (4.4) HaiigeM CIeKTphl IBYX APYIMX CHUTHAJIOB, [ojaras T, = %
atb= L uT
2
sin w T
IS;(@)| =2 So% 41 lsin w%‘ 4.7)

w —
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. T
SiINw —
S, (@)] = 2S0% |—2!|sinw|. (4.8)
2 2
ﬂan/ﬂ
wl /4

st L/ / S5 ()]
AR S, (@)

Pucynox 4.3 - CriexTpsl S, (w)| H[S, ()|

VY o6oux curHanoB S3(t) u S4(t) OTCYTCTBYET MOCTOSHHAS COCTaBISAIOMIAS.
CIHeKTpbl HOCSIT U3MEHSIONIUICS “ JIeMeCTKOBBIN ~ xapakTep. Y crmekTpa Si(m)
JIETIECTKH BO3HUKAOT Yallle, TaK KaK PacCTOSIHUE MEKIY UMITYIbCaMu OOJIBIIIE.

3agaua 2. Haiiti 1 npoaHaau3upoBaTh CHEKTPHI MEPUOTUUYESCKUX CHTHA-
70B, oOpa3oBanHbIX U3 cUrHaIoB Si(t), Sy(t), Sa(t), S4(t). Jdas curnamos S;, Sy,
Sz —mepuon T, mirst S, — 27T.

Pemenne:

Hcnonw3ys ycnosue (4.4) u pucynku (4.3) u (4.4) mocTpouM CHEKTpPHI Tie-
pHoIMYecKHX cUrHajioB (pucyHok 4.5).M3 3Toro pucyHka MOXKHO clejaTh clie-
JYIOIIUE BBIBOIBI:

1. Curnan S;(t), mepuoauyYecKH IPOJOJKCHHBIN, MPEACTABISICT COOOM
MIOCTOSTHHBIN YPOBEHb U COJICPIKHUT B CTIICKTPE TOJIBKO OIHY COCTABJISIONILYIO MTPH
o=0.

2. Criektp Sy(®) COMEp)KUT MOCTOSTHHYIO COCTABJIAIOINYIO, TIEPBYIO, Tpe-
TBIO U BCE HCUCTHBIC TAPMOHHUKH.
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Pucynok 4.5 - CrieKTpbl IEpUOANYECKUX CUTHAIOB

3. CurHan Sz COIEpKHUT B CIIEKTPE TOJIBKO HEUYETHBIC TapMOHUKH. [Iprdem
npeobJiaiatoniei BIsIeTCs nepBas.

4. Criextp curHana S;' TakKe Kak U S3' COIEPIKUT OTIMYHBIC OT HyJIS Tap-
MOHUKH, KOTOpPBhIE UIYT C YaCTOTHBIM MHTEPBAJIOM B JBa pa3a MEHBIIHM, TaK
KaK Mepuoj dTOTO CHTHAJa B JBa pasza Oousbie. Ha gacToTax, CBSI3aHHBIX C Tie-
puogoM T (1,0, 1 T.J1.), aMIUTATYIBI B UX TAPMOHUKAX PABHBI HYJIIO.
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5. O0muii BEIBOM: JUIS TIEpeIaud 110 KaHATy CBSI3H, MPEIOUTUTESIIBHBI CUT-
Haibl S3(t) u Sy (1), T.K. OHU HE UMEIOT MOCTOSHHON COCTaBISIOIICH, a IJIs BbI-
JICJICHUST TAKTOBOW 4acTOTHI (1) MPEAMOYTUTENbHBI CUTHAIBI Sy(t) 1 S3(t).

3agaua 3. HaiiTi criekTp KBa3HIIEPHOIUIECKOTO CUTHANIA (pPUCYHOK 4.2) B
oO1eM BUjE.

Pemennue.
[Tockompky curnan S(t) sBIsSETCS CyMMOM IBYX

S(t) = St (1) + Sea(V), (4.9)

TO M CIICKTP HAXOJUTCS KaK CyMMa CIICKTPOB

S(®) = St (®) + S (). (4.10)

Crextp St(®w) Ham u3BecTeH
St(w) =38, (,) (4.11)
n=0

DTO CHEKTP OJHOIOJIIPHOTO IeproauiIeckoro currana Sy(t).

Ocrtapmmiics curHall Sc(t) COOEPKUT TPSIMOYTOJIBHBIE UMITYJIBCHI JTH-
TENBHOCTBIO T/2 , KOTOpBIE PacHOIOKEHBI IPYr OTHOCHTEIBHO JIPyra CaMbIM
MIPOU3BOJIBLHBIM 00pa3oM. [1oaToMy TpH HaX0XJACHUH CYMMapHOTO CIIeKTpa, ¢a-
30BbI¢ MHOXKHUTEJIH, ONPEICIIIeMbIe BPEMEHHBIM CIIBUTOM OyIyT CYMMHPOBATh-
Csl TaK, YTO UX CyMMa JaeT HyJb. [103TOMy CHEKTp CyMMBI 1o ¢opMme OyaeT
COBITaJIaTh CO CIICKTPOM OJIMHOYHOTO MMITYJIbCA U OYJCT HEMPEPhIBHBIM

S4(®) ~ Sy(w) (4.12)

OxoHYATEIPHO M300pa3uM CIHEKTP KBA3HUIIEPHUOJUYCCKOIO CHUTHAJA Kak

CYIIEPTIO3HIINIO TUCKPETHOTO U HEMPEPHIBHOTO CIICKTPOB

Pucynok 4.6 - CriekTp KBa3UIIEpHOAUICCKOI0 CUTHAJIA

Hepr,[[HO BHUACTDb, YTO 3TOT CHUTHAJI COACPIKUT TAKTOBYIO 4HaCTOTYy W, H
yz[06eH AJIA CMHXPOHH3AIlNH. BMmecte ¢ TeM B curaajie 0oJbInas IOCTOSHHAs
CoCTaBJAromasd, 4To HC BBII'OAHO AJIA IICpCaaydu 110 JIMHHH.
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IHNPAKTHYECKOE 3AHATHUE Ne5
Tema: Komnanauposanue B LICII
OO0uue cBereHus:

HasHaueHne KOMOAHIUPOBAHHS — 3TO CXKATHE AMIUIUTYIHBIX 3HAYCHH
OTCYETOB 3a CYET HEPAaBHOMEPHOTO KBAaHTOBaHWUS (IKBHBAJICHT JOTapupMHUye-
CKUI YCHITUTEID).

!

CLEHAA Mt 8RX00e

gxodxoel cusHan

Pucynok 5.1 — Jlorapudmuueckasi xapakTepUCTHKA

OcHoBHbIE TpeOOBaHHUS K KOMIaHAEPY:

1. Kommpeccus goikHa OBITh COBMEIICHA ¢ KOJUPOBAHUEM;
2. BoceMupaspsiiHast KoJoBass KOMOHWHAIIHS,

3. MunuMH3aIys IIIyMOB KBaHTOBaHUS;

4. BBenenue cUrHajan3anuu.

Llymu peanuszayuu:

3aMeHa TIaBHOM JIOTapU(MUIECKOW KPUBOH Ha JIOMaHYIO JIMHUIO (pHCY-
HOK 5.2).

Jlns ynporuenus mnporiecca mpeoOpa3oBaHus BbIOpaHa crenuaibHas Xa-
pPaKTEePUCTHKA KOMIAHANPOBAHUS C #=255. DTa XapaKTEPUCTHKA UMEET 0CO00e
CBOIMCTBO, KOTOPOE 3aKIIOYAETCS B BO3MOMXHOCTH XOPOIIEH €€ almnpoOKCUMalrun
JIOMAaHOW JIMHUEH, COCTOAIIEN U3 BOCBMU MPSIMOJIMHENHBIX OTpE3KOB. bosee To-
r0, TAHTCHC yTIJIa HAaKJIOHA NPSIMOKN Ha KaXKJIOM U3 TMOCJIECIYIONIMX OTPE3KOB (KO-
TOPBIC YaCTO HOCAT HA3BaHHE CETMEHTOB) TOYHO PaBEH IOJIOBUHE TAHI'CHCA yT-
Jla HaKJIOHA MNpsSIMOM Ha mpeasiayleM orpeske. OOumui pe3yabTaT COCTOUT B
TOM, 4YTO OOJbIIME IIard KBAaHTOBAHUSI MMEIOT pa3MeEphl, paBHbIE pa3Mepam
MEHBIIIMX IIaroB KBAHTOBAaHUS, YMHOXXCHHBIM Ha YHWCIA, PABHBIE CTENEHSIM
nByx. biarogapst 3ToMmy CBOMCTBY KOJ0Basi KOMOMHAIMSA, OTOOpaXkaroas KoM-
MIPECCUPOBAHHBIN CUTHAJ, MOXKET OBITH JIETKO MpeoOpa3oBaHa (IPKCIIaHIUPOBA-
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Ha) B JINHEHHYIO (hopMy. AHAJIOTUYHO JIMHEHHAs Gopma JIerko npeodpa3yercs B
KOMIIPECCHPOBAaHHYIO. [Ipy KOMIIPECCUPOBAHUU OOJIBIIMX 3HAYCHHUN JTUCKPETOB
HaMMEHee 3Havallue pa3psabl 0TOpachIBalOTCsA. YUCIO OTOPOIICHHBIX HECYIIe-
CTBEHHBIX Pa3psioB KOAUPYETCS W BKIIOYACTCS B KOJOBYIO KOMOWHAIMIO KOM-
MIPECCUPOBAHHOTO CUTHAJIA (Ha CHEIMAbHO OTBEICHHBIX MecTaX). TakuM oOpa-
30M, IU(PPOBOEC KOMIIAHAMPOBAHUEC AHAJOTUYHO 3allUCH YHCET B JIOTapud-
MUYECKOM IPEICTABICHHH.

Tamrene I HEICIIDHE.:%

Fuf—

KOMPECCHPGHQHH Bl CHEHT
[l

I8 wazos
T . . . . . s
waz Hrnetinell cLsHan
A 2 & & ia

Pucynok 5.2 — [lepBbie 4eThIpe CETMEHTa aIMMPOKCUMAITUN KPUBOU
KOMITPECCUPOBAHUS TIpH =255 OTpe3KaMu MPSIMbBIX JTMHAN

Kak mokazaHo Ha puCyHKe 5.2, KaXIblii CErMEHT JTMHEHHO-TIOMaHOM aIpOK-
CHIMAIIMH JISTUTCSI Ha TIIark KBAHTOBAHUS PaBHOTO pa3Mepa. JIJist BOCEMUpa3psITHBIX
KOJIOB KOMOWHAITMIA YHCIIO ITaroB KBaHTOBAHMS, TPUXOJAIIUXCS Ha CETMEHT, CO-
ctapisieT 16. Takum oOpa3zoM, BOCEMUpPa3psaHas KOIOBas KOMOMHALINS,
oToOpakaromasl XapakKTepUCTHKY C (=255, COCTOUT M3 OJHOTO pa3psizia MOJISPHO-
CTH, TPEX Pa3psI0B, YKA3hIBAIOIINX HOMEP CErMEHTA, U YEThIPEX Pa3psiioB, yKa3bl-
BAIOIIMX HOMEP I11ara KBAaHTOBAHKS BHYTPH CErMEHTa (pHCYHOK 5.3).

n ¢ A ’
1 - [IOJIPHOCTh
C - HOMep CerMeHTa
k - HOMep IIara KEaHTOBAHHsI BHYTPH CerMeHTa

el

Pucynok 5.3 — ®opmar Bocbmupazpsaaoit UKM komOuHammm
C KOMIAHANPOBAHUEM I10 3aKOHY LU—=255
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B IMPUITOKCHHUHN A YKa3aHbl KOHCYHBIC TOYKW CCIMCHTOB, IIarh KBaAHTOBA-
HHUA U COOTBETCTBYIOIIMUC KOAbI CCTMCHTOB U ITIArOB KBAHTOBAHMA.

IIpsamoe koouposanue. Onpeodenenue N, C, K. (ancopumm 1)
1. Nn=0 — moyI0KXUTEIIbHAS MOJIIPHOCTD;
n=1 — oTpuuaTeIbHas MOIIPHOCTD.
2. C=a; a HaXOJUTCS U3 HEPaBECHCTBA
X < 64-2° — 33 npu HauMensbIeM a (a npuanMaet 3Hauenus 0,1...7),
r7ie X — 3HaYCHUE TUCKPETHI.
3. k
Haxogutcs ocTaTok:
X,c=0
= {x—(32-2° ~33), ¢=12.7
k=b HaxomuTCs U3 HEPABEHCTB!
2-b+1, ¢c=0
<
{2‘:” (b+1), c=12.7
rae b=0,1...15.

, TP HAaUMEHbIIIEM D,

Hexoouposanue (arzopumm 1)

OmnpenencHre 3HAYEHUS B CPEIHEN TOUKE MEXKTY ABYMs IIIaraMH.

y =(2-k+33)-2°-33,

re N — IeJI0€ YKCII0, MOJYIEHHOE MTPH COeTNHCHUH TBOUYHBIX MTPEICTaB-
JeHui ¢ u K B o1HO yucIo.

IIpeobpasosanue Ha ocHoge aunelino2o koouposanus (areopumm 2)

[TepBeiit anroput™m naet cpeactsa s peanusaunu UKM koxepa ¢ koMm-
NaHJAUPOBAHUEM IO 3aKOHY 4=255 MyTeM HCIONb30BaHuA 13-pa3psaHoro Ko-
Jiepa C paBHOMEPHBIM KBaHTOBAaHHMEM, BCJEJ 32 KOTOPBIM BKIIOYaeTcs Hudpo-
BOE€ JIOTUYECKOE YCTPOMCTBO, BBIMOJIHAIONIEE (PYHKIUIO KOMIIPECCUPOBAHMS.
Bropoii anroputM mokasblBaeT, KaK peaan3oBaTh QYHKLIHUIO JEKOAEpa, MPOBEAS
CHayajla 3KCHaHAUPOBAHHUE KOJOBOW KOMOMHAIMH, OTPa)Karolleld KOMIIPECCH-
pOBaHHBIA cHuTHAN, B 13-pa3psaHyr0 KOJOBYIO KOMOWHAIMIO JIMHEHHOTO KOIa
JUTSL UICTIOJIB30BaHUs B (DOPMUPOBAHUM JUCKPETOB HA BBIXOJIE.

Kaxk u B anroputme 1, pa3psig HoJasspHOCTH ONPeAeIIsieTCs:

N=0 — mosoXXUTEIHHAS TTOJIIPHOCTH;

N=1 — oTpunaTeiabHas MOJISIPHOCTb.

IIpocToTy mpeoOpazoBaHus TUHEHMHOTO KOJa B KOJ C KOMIIPECCUPOBAHU-
€M JIeTYEe BCETO YBHJETh, €CIU CMECTUTh JIMHEHHBIM KOJ MyTeM A00aBJICHUS
3HaueHus 33 K aOCONIOTHBIM 3HAYEHUSM BCEX MUCKPETOB. OTMETHM, YTO TIPH
TaKOM CMEIICHUH, Iuana3oH komupoBanws cauraercs ¢ 0-8159 k 33-8192.
[Ipouecc noOaBieHNss MOXKET OBITh OCYIIECTBIIEH HEMOCPEACTBEHHO C aHAJIOIro-
BBIMU JUCKPETAMU MEpe] KOJAUPOBAHHEM WM C MOMONIBI0 HU(PPOBOM JTOTUKU
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nocie koaupoBanus. B moOoM ciydae oboOmieHHas popMa BceX CMENIEHHBIX
KOMOMHAIMI TUHEWHOT0 KO/Ia U COOTBETCTBYIOIIUX KOJAOBBIX KOMOWHAIIMH MpHU

KOMITPECCHUPOBAHUM MPEACTaBIeHa B Tabmuiie 5.1.

Tabnuma 5.1 — KonupoBanue npu KOMIIPECCUPOBAHUY TIO 3aKOHY =255

KonmoBbie komOunanuu nauHelHoro | KogoBeie KOMOUWHAIIMK B Pe3yJbTare

KOoga 14 BXOJHOI'O CUIrHalla CO CMC- | KOMIIPECCCUPOBAHUA

I EHUuEM
00000001wxyza 000wxyz
0000001wxyzahb 001wxyz
000001lwxyzabc 010wxyz
00001wxyzabcd 0llwxyz
00O0Olwxyzabcde 100wxyz
0OO0Olwxyzabcdef 101wxyz
Olwxyzabcdefg 110wxyz
lwxyzabcdefgh 111wxyz

B tabmuue 5.2 moka3zaHo, Kak B 0OpaTHOM MOPSJIKE MOTYYUTHh KOJOBBIC
KOMOMHAIMU JTMHEHHOTO KOJIa CO CMEIIEHUEM U3 KOAOBBIX KOMOMHALIUM C KOM-
IpeccUpoBaHueM. BbIX0IHOI curHan 0e3 cMeleHUs MOKET ObITh MOJyY€eH, ec-

JIA BBIYECTh 33 U3 KOJOBBIX KOM6I/IH3HI/H>’I CO CMCIICHUECM.

Tabnuna 5.2 - JlekogupoBaHue Mpy KOMITPECCUPOBAHUH TI0 3aKOHY (=255

KonoBsle koMOMHaUH, MOJTY4€EH-
HBIE IPY KOMITPECCUPOBAHUH

KomoBble kOMOMHAIIMM JTUHEWHOTO KOJa
Ha BBIXOJIEC CO CMCIICHUEM

000wxyz 00000001wxyz1
00lwxyz 0000001wxyz10
010wxyz 000001wxyz100
0llwxyz 00001wxyz1000
100wxyz 0001wxyz10000
101wxyz 001wxyz100000
110wxyz 01lwxyz1000000
111wxyz 1wxyz10000000
3apaum:

3agaua 1. Halitn koMOMHAIMIO Ha BXOJE KoJiepa, U 3HAYCHHE Ha BBIXOJIE
JeKoJIepa IMyTeM ajJropHTMa MpsiMOro KoaupoBaHus (asroputm 1), eciaw nuc-
KpPEThI BXOJHOTO CUTHaja paBHBI +242 u -5987.
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Pemenue:

Huckpem pasen +242:

Tak kak 3HaUEHUE AUCKPETA MOJIOKUTETHHO, TO N=0.

Hatinem 3Hauenue C:

242 < 64-2° —33 =479, snaunt c=3=2'+2°=01 1.

Haitnem 3nauenue K:

r=242-(32-2°-33) =242-223=19

19<2° . (b+1) =2*-(1+1) = 32, 3maunt k=1=2°=0 00 1.

JIMCKpeTy BXOIHOTO CUTHAJla CO 3HauYeHHWeM +242 COOTBETCTBYET Clie-
Iytroniasi KoJoBasi KOMOUHAIHSL:

0,3,1= |0 |[011 |0001 |

3HadeHME Ha BBIXOJIE JICKOepa CTAHOBUTCSI PABHBIM:

Y, = (2-1433)-2° —33 =247,
9TO COOTBETCTBYET cpenHell Touke 49 mara KBaHTOBaHWS, MPOCTUPAIOIIETOCS
ot 239 no 255 (Tabnuma A.1).

Juckpet paBeH -5987:

Tak kak 3HaUEHUE AUCKPETa OTPHUIATENBHO, TO N=1.

Hainem 3nauenue C:

5987 < 64-2" —33 =8159, sHaunt c=7=2"+2'+2=111,

Haiigem 3nauenue K:

r =5987 —(32-2" —33) =5987 — 4063 =1924

1924 < 2°* . (b+1) = 2° - (7 +1) = 2048, 3uaunt, k=7=2*+2*+2°=0111.

JIMCKpeTy BXOIHOTO CUTHala co 3HaueHueM -5987 cooTBercTByeT clie-
Iytomiasi KoJoBasi KOMOUHAIIHSL:

1,7,7= |1 [111 |o0111 |

3HadeHHE HA BBIXOJIE JICKOAepa CTAHOBUTCS] PABHBIM:

Y. =(2:7+33)-2" —33=5983,

9TO COOTBETCTBYET cpenHell Touke 119 mara KBaHTOBaHWS, MPOCTUPATO-
mierocst ot 5855 o 6111 (Tadymma A.1).

3agaua 2. Halitn koMOMHANMIO HAa BXOJE KOJIepa, U 3HAYCHHE Ha BBIXOJIE
AeKoJiepa IMyTeM MpeoOpa3oBaHKsi HA OCHOBE JMHEWHOTO KOAWPOBaHUS (ayro-
PUTM 2), €CJTH TUCKPETHI BXOAHOTO CUTHAJa paBHbI +242 u -5987.

Pemrenmue:

Huckpem pasen +242.

KonoBass koMOWHaIus Ha BXOJIe, COOTBETCTBYIONIAsI AUCKPETY CO 3HAUE-
HUeM +242, cMmernieHa W MoiaydeHo 3HaueHue +242+33=275. Apudmerndeckoe
JTBOMYHOE TIPEICTABIICHNE 275 PaBHO:

275=256+16+2+1=28+2*+2142°=0 00010001001 1
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Ha ocnoBe Tabmumbr 1.1 komupoBanus momydaem: c=011, wxyz=0001, a

KOJIOBasi KOMOMHAITUS TIPH KOMIIPECCUPOBAHUN NMEET BHI:
10 [011 0001 |

Hcnonp3ys tabnuiy 1.2 mekogupoBaHUs, MOTYYUM U3 3TOW KOMOMHAITUN
C KOMITPECCUPOBAHUEM CIICAYIONIYI0 KOJAOBYIO KOMOMHAIIMIO HA BBIXOje (B JIU-
HEHHOM KOJIE CO CMEIICHUEM):

0000100011000

JlecaTuyHOE TpEACTaBICHWE KOAOBOW KoMOwWHammu paBHO +280
(2%+2%+28=8+16+256=280), uro COOTBETCTBYET HECMEIICHHOMY CHTHAIly Ha
BbIX0jie paBHOMY +247 (+280-33=+247). UTO cCOOTBEeTCTBYET CpeaHel Touke 49
1rara KBaHTOBaHwsI, mpoctuparoierocs ot 239 no 255 (Tadmuma A.1).

Huckpem pasen -5987:
KonoBass koMOWHaIMs Ha BXOJIe, COOTBETCTBYIONIASI AUCKPETY CO 3HAUE-
HueM -5987, cmemena u monydeno 3nadenne 5987+33=6020. Apudmerndeckoe
nBondyHoe npeacrasiacaue 6020 paBHo:
6020=4096+1024+512+256+128+4=2"2+2""+2"+2°+2"+2?=1011110000100
Ha ocnoBe Tabmumbr 1.1 komupoBanus momydaem: C=111, wxyz=0111, a
KOJIOBasi KOMOMHAITUS TIPH KOMIIPECCUPOBAHUN UMEET BH/I:
11 ]111 [o111
Hcnonp3ys tabnuiy 1.2 mekogupoBaHUs, OTYYUM U3 3TOW KOMOMHAITUN
C KOMITPECCUPOBAHUEM CIICAYIONIYI0 KOJAOBYIO KOMOMHAIIMIO HA BBIXOje (B JIU-
HEHHOM KOJIE CO CMEIICHUEM):
1011110000000
JlecaiTnyHOE TpeACTaBICHUE KOMOBOW KoMOumHamuu paBHOo 6016
(27+28+2%+2104212=128+256+512+1024+4096=6016), 4TO COOTBETCTBYEeT He-
CMCIIICHHOMY CUTHAJly Ha BbIXoJe paBHOMY -5983 (6016-33=5983). Uro coot-
BETCTBYET cpenHei Touke 119 mrara kBanTOBaHMS, TIpOocTUparomierocs ot 5855
10 6111 (Tabnuma A.1).

3agava 3. OnpenenuTh MOCIeI0BATEIFHOCTD KOJOBBIX KOMOMHAIIMMA JIJIs
NKM komepa ¢ KOMMIaHAMPOBAHWEM IO 3aKOHY 4=255, TPEICTaBISIONIYIO
ur(poBoO cUrHai, KOTOPbI oToOpaxaer cunycouny ¢ yactorou 1 k' u momi-
HOCTBIO, PaBHOM MOJOBHHE OT MaKCHMAaJIbHOM.

Pemenue:

[Tockonbky wacToTa nuckpetusanuu B crangaptHom MKM kananooOpa-
sytomeM Oioke mpu p=255 paBra 8 kI, /uIsi IOMydeHUs CUTHAIA C 9acTOTOM
1 k[’ MOXeT mepHoUYEeCKH TMOBTOPATHCS MOCIENOBATENbHOCTh U3 BOCHMU
IUCKpPETOB. [ ymo6CcTBa MpUMeEM, YTO HEPBBIA AUCKPET COOTBETCTBYET 22,5°.

BcenencTBue 3TOro BOCEMb JUCKPETOB cooTBeTcTBYROT 22,5° 67,5°; 112,57
157,5% 202,5% 247,5% 292,5° i 337,5° (pucymox 5.4).
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PucyHok 5.4 — BoceMb TUCKPETOB, M300paKEHHBIX HA CUHYCOU/IE

Eciu mepBblii JUCKPET BO3LMEM B APYIO# TOUKE, TO IONYYMM OOJIbIIE
3HAYEHUI CHUIHAIA, YTO HeEllenecoo0pasHo. [l mpuMepa B3AT HEPBLIA TUCKpPET
coorBercrByrommii 0° (pucynok 5.5).

112.5 67.5 . 80
S yposn el

135

225

M5 202.5 270

Pucynok 2.5 — CpaBHeHUE pacnpeieieHus] YypOBHEH B 3aBUCUMOCTH
PacCIOIOKEHHUS TUCKPETOB
Jlist aTux (a3 TpedyeTcst TOIBKO JIBa Pa3IMYHBIX aOCOMIOTHBIX 3HAYCHUS

JIUCKPETOB, COOTBETCTBYIOMMX 22,5° 1 67,5°. AMIUINTY[a CHHYCOMIBI C MOII-

8159
=5768 (tak
NG (

kak P :F’ CCJIM MOIIHOCTb YMCHBIIACTCA B 2 pasa, 3Ha4YuT, aMIUIMTYyJa Ha-

HOCTBIO, PABHOM MOJIOBUHE OT MAaKCUMAJILHOW, COCTABJISIET

NPSOKEHUS] YMEHBIIAETCS B V2 pa3). Takum oOpa3oM, 1Ba aOCOMIOTHBIX 3HA-
YEeHHSI, COJICPIKAIIUECS B TIOCTIEI0BATEIBHOCTH JUCKPETOB, PaBHbL:
5768-sin22,5° = 2207, 5768-sin67,5° =5329.

KomnoBrie koMOnHaIuu Ha BXOJE, COOTBETCTBYIOIIUE AMCKPETaM CO 3Ha-
yeausasmu 2207 u 5329, cmemensl u moxydeHsl 3HadeHus 2207+33=2240 u
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5329+33=5362. Apudmernyeckue aBomuHble npeactaBieHus 2240 wu 5362

PaBHBI:

2240=2048+128+64=2""+2"+2°=0100011000000
5362=4096+1024+128+64+32+16+2=2"2+2""+2"+2°+2°+2%+2'=1010011110010

Hcnonp3ys Tabmuny 5.1, onpeaenum KoAbl ISl 3TUX JIBYX a0COJIOTHBIX
3HAYCHHUI JUCKPETOB, OHU MMEIOT BHUA, cooTBeTcTBeHHO, 1100001 m 1110100.
Teneps MOKHO YCTaHOBHUTH ITOCIIEIOBATEILHOCTD U3 BOCBMHU JTUCKPETOB:

Tabnuna 5.3 — [locinenoBaTeTbHOCTH W3 BOCBMHU JUCKPETOB

[Tonspuocts | CermeHT

[Ilar kBaHTOBa-
HUA

da3a, COOTBETCTBYIO-
mjasi MOMEHTY JHCKpe-
THU3aIUU

110
111
111
110
110
111
111
110

PP PP OOOO

0001
0100
0100
0001
0001
0100
0100
0001

22,5°

67,5°

112,5°
157,5°
202,5°
247,5°
292,5°
337,5°
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NPUJIO’KEHHUE A

B tabmuie A.l npencraBieHo kogupoBanue (nekogupoBanue) mias MKM-
nmpeoOpa3oBaHus MO 3aKOHY (—=255. 3/mech MPeACTaBICHO KOJAUPOBAHUE TOJIBKO
aOCOJIFOTHBIX BEIMYHMH CUTHaia. Pa3psig MONspHOCTH BbIpakaeTCs HyJEM st
MOJIOKUTEIbHBIX CUTHAJIOB M €IMHUIIEH — JJIs1 OTpULATENbHBIX. s nmepenadun
BCE pa3psAibl HHBEPTUPYIOTCS.

Tabmuna A.1l — Tabnuna kogupoBaHus (I€KOIUPOBAHUA)
mis MKM-nipeoOpa3oBanust o 3akoHy =255

Jlnarmazon Bxom- . Kox mara | Homep ko- | Ammuuty-
HBIX AMILTHTY S | 8 g| KsaHTOBa- JIOBOH fa Ha
5 ‘E‘]’ = q:) HHUS KOMOHWHa- BBIXO/IC
R N U JEeKozepa

0-1 1 0000 0 0

1-3 0001 1 2

3-5 0010 2 4

o5-7 0011 3 6

7-9 0100 4 8

9-11 0101 5 10
11-13 0110 6 12
13-15 0111 7 14
15-17 2 000 | 1000 8 16
17-19 1001 9 18
19-21 1010 10 20
21-23 1011 11 22
23-25 1100 12 24
25-27 1101 13 26
27-29 1110 14 28
29-31 1111 15 30
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[Iponomkenue Tabmuier Al

Jlmana3oH BXO/I- . Kox mara Howmep ko- | AMmuuty-
HBIX aMILTHTY § | 8 8| KsaHTOBa- JIOBOH a Ha
5 ‘E‘]’ = q:) HUS KOMOMHa- BBIXOJIC
A~ N AU neKoaepa
31-35 0000 16 33
35-39 0001 17 37
39-43 0010 18 41
43-47 0011 19 45
47-51 0100 20 49
51-55 0101 21 53
55-59 0110 22 57
59-63 0111 23 61
63-67 4 001 |1000 24 65
67-71 1001 25 69
71-75 1010 26 73
75-79 1011 27 77
79-83 1100 28 81
83-87 1101 29 85
87-91 1110 30 89
91-95 1111 31 93
95-103 0000 32 99
103-111 0001 33 107
111-119 0010 34 115
119-127 0011 35 123
127-135 0100 36 131
135-143 0101 37 139
143-151 0110 38 147
151-159 0111 39 155
159-167 8 010 |1000 40 163
167-175 1001 41 171
175-183 1010 42 179
183-191 1011 43 187
191-199 1100 44 195
199-207 1101 45 203
207-215 1110 46 211
215-223 1111 47 219
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[Iponomkenue Tabmuier Al

Jlmana3oH BXO/I- . Kox mara Howmep ko- | AMmuuty-
HBIX aMILTHTY § | 8 8| KsaHTOBa- JIOBOH a Ha
5 ‘E‘]’ = q:) HUS KOMOMHa- BBIXOJIC
R ~ AU nexozepa
223-239 0000 48 231
239-255 0001 49 247
255-271 0010 50 263
271-287 0011 51 279
287-303 0100 52 295
303-319 0101 53 311
319-335 0110 54 327
335-351 0111 55 343
351-367 16 011 | 1000 56 359
367-383 1001 57 375
383-399 1010 58 391
399-415 1011 59 407
415-431 1100 60 423
431-447 1101 61 439
447-463 1110 62 455
463-479 1111 63 471
479-511 0000 64 495
511-543 0001 65 527
543-575 0010 66 559
575-607 0011 67 591
607-639 0100 68 623
639-671 0101 69 655
671-703 0110 70 687
703-735 0111 71 719
735-767 32 100 | 1000 72 751
767-799 1001 73 783
799-831 1010 74 815
831-863 1011 75 847
863-895 1100 76 879
895-927 1101 77 911
927-959 1110 78 943
959-991 1111 79 975
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[Iponomkenue Tabmuier Al

Juana3on BXo1- . Kox mara | Homep ko- | AMmuuTy-
HBIX aMILTHTY § | 8 8| KsaHTOBa- JIOBOH a Ha
5 ‘E‘]’ = q:) HUS KOMOUMHa- BBIXOJIE
R ~ AU nexozepa
991-1055 0000 80 1023
1055-1119 0001 81 1087
1119-1183 0010 82 1151
1183-1247 0011 83 1215
1247-1311 0100 84 1279
1311-1375 0101 85 1343
1375-1439 0110 86 1407
1439-1503 0111 87 1471
1503-1567 64 101 | 1000 88 1535
1567-1631 1001 89 1599
1631-1695 1010 90 1663
1695-1759 1011 91 1727
1759-1823 1100 92 1791
1823-1887 1101 93 1855
1887-1951 1110 94 1919
1951-2015 1111 95 1983
2015-2143 0000 96 2079
2143-2271 0001 97 2207
2271-2399 0010 98 2335
2399-2527 0011 99 2463
2527-2655 0100 100 2591
2655-2783 0101 101 2719
2783-2911 0110 102 2847
2911-3039 0111 103 2975
3039-3167 128 | 110 | 1000 104 3103
3167-3295 1001 105 3231
3295-3423 1010 106 3359
3423-3551 1011 107 3487
3551-3679 1100 108 3615
3679-3807 1101 109 3743
3807-3935 1110 110 3871
3935-4063 1111 111 3999
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[Iponomkenue Tabmuier Al

Juana3on BXo1- . Kox mara | Homep ko- | AMmuuTy-
HBIX aMILTHTY § | 8 8| KsaHTOBa- JIOBOH a Ha
5 ‘E‘]’ = q:) HUS KOMOMHA- BBIXOJIC
A~ N 10505 JeKoaepa
4063-4319 0000 112 4191
4319-4575 0001 113 4447
4575-4831 0010 114 4703
4831-5087 0011 115 4959
5087-5343 0100 116 5215
5343-5599 0101 117 5471
5599-5855 0110 118 5727
5855-6111 0111 119 5983
6111-6367 256 | 111 | 1000 120 6239
6367-6623 1001 121 6495
6623-6879 1010 122 6751
6879-7135 1011 123 7007
7135-7391 1100 124 1263
7391-7647 1101 125 7519
7647-7903 1110 126 7775
7903-8159 1111 127 8031
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IMNPAKTHYECKOE 3AHSATHUE Ne6
Tema: HKM-30
OO01mue cBegeHus

[Mudposas cucrema nepemaun MKM-30 mo3BosseT opraHu3oBaTh mepe-
naay 30 xanano TY. B ammapatype UKM-30 s kaxgoro kanana TY opranu-
3yeTCsl 10 JIBa BBIJCICHHBIX curHabHbIX KaHana (CKy CKy) mans mepemauu cur-
HAJIOB YIPABJICHUS U B3aUMOJICUCTBUSA, HEOOXOIUMBIX JIJIsi ()YHKIIMOHUPOBAHUS
YCTPOMCTB KOMMYTAalMU CETH. JINHEHHBIM CUTHAJI CUCTEMBI IOCTPOEH HA OCHOBE
CBEPXIIMKIIOB, IIMKJIOB, KAHAJIIBHBIX U TaKTOBBIX MHTEPBAJIOB, KaK 3TO MOKAa3aHO
Ha pucyHke (o0o3nauenune 0/1 COOTBETCTBYeT mepegade B JaHHOM TaKTOBOM
UHTEpBaye ciydaiHoro 3uaucHus ourta 0 mau 1 ). Ceepxuukia nepenaun (CII)
COOTBETCTBYET MUHUMAJbHOMY HMHTEpPBay BPEMEHH, 3a KOTOPBIM mepeaaeTcs
omuH otcueT Kaxkaoro u3 60 curHanpHbX kKaHanoB (CK) m kaHanmoB mepemavu
aBapUHOW CUTHaMM3auu (TIOTEPH CBEPXITUKIOBON WJIM ITUKIOBOW CHHXPOHH-
3anuu). Jimreasnocts  CIJ Tew = 2 Mc. CBepXIUKI COCTOUT U3 16
ukioB nepenaun (¢ Iy mo Ilis). Jnurensnocts mukiaa T, = 125 Mkc u cooT-
BETCTBYCT MHTEpBAIy AUCKpeTH3anuu curHana TU c¢ gacroroit 8 x ', Kaxxprii
KT TTOJIpa3ieisseTcs Ha 32 KaHAJIbHBIX MHTEPBaJIa JUIMTEIBbHOCTRIO Ty, = 3,906
mkc. M3 Hux 30 mHTEpBaNioB OTBOAATCS moj mepemady curaamoB TU (KM —
KWy5, K17 — KW3;1), a nBa — mox mepenady ciyxkeoHor mHpopmanuu (KHp u
KW y6). Kaxkaplii kKaHAJIBHBI WHTEPBAJI COCTOMT M3 BOCBMH HHTEPBAIIOB pa3psi-
JIOB (P1 — Pg) nmurensHOCTRIO 1O T,=488 HC. ITonoBUHA pa3psaHOro
MHTEpBAJIa MOXET OBITh 3aHATa MPSIMOYTOJbHBIM HUMITYJIbCOM JUIUTEIHHOCTHIO
T,=244 Hc npu niepenave B JaHHOM paspsije eauHUIbI (pu niepenade Hyisl UM-
MyJIbC B Pa3psIHOM HHTEpBaie oTcyTcTBYeT). MHTepBanbl KWy B 4eTHBIX IHK-
Jax IpeaHa3sHadalTCcs IS Iepefadd LukiIoBoro cuuxpocurnaiga (LICC),
umeroriero Bua 0011011 u 3anmmaromero uarepBaibl P, — Pg. B naTEepBane Py
BCEX ILIMKJIOB mepenaeTcss nHpopMalus MOCTOSHHO JIEUCTBYIOIIETO KaHaja Ie-
penaun auckpetHoit nHpopmanuu ([T11). B HedeTHBIX HUKIIaxX HHTEPBAIBI P3 1
Ps KWy ucnone3yrorcs s nepenayd MHGOpManuu O MoTepe IUKIOBOW CHH-
xponusanuu (Asap. L{C) v CHHKEHHH OCTaTOYHOrO 3aTyXaHHUs KaHAJIOB JI0 3Ha-
YCeHHsI, IPU KOTOPOM B HUX MOXKET BO3HHKHYTH camoB030yxkacHue (Oct. 3ar).
NutepBansl Py, Ps, P; 1 Pg aABisIt0TCA CBOOOAHBIMU, X 3aHUMAIOT €IMHUIHBIMU
CUTHAJaMU JIJIsl yIydllleHus] paboThl BbIIETUTENEH TaKTOBOM 4acTOThI. B uHTEp-
Basie K1y Hynesoro mukia (Lp) mepenaercs cBepxuukioBsiii curaan sugaa 0000
(P, — P4), a Takke cuUrHajI O MOTEpe CBEPXIHKIIOBOW cuHXpoHm3amuu (Pg —
Asap. CLIC). OcranbHbie TpH pa3psAHBIX MHTEpBajia cBOOOJIHBI. B kaHaIBHOM
untepBane KWs ocranbubix mukinoB (L — 1l;s) mepegarorcs curHambl Ciyxeo-
HbeIX kaHanmoB CK; u CK,, nmpuuem B 1I; mepenarorcs CK mist 1-ro m 16-ro xana-
aoB TY, B 112 — niig 2-ro u 17-ro u T.4. UatepBansl P3, P4, Pg, P7 cB0OOIHEI, HO
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B [ICIT UKM-30C, rae mis kaxmoro kanana TU tpebyercs 6ombiiee ancio CK,
OHH HCITOJIB3YIOTCH.

3agaum:

3agaua 1.Haiitu ckopocTh nepenayu JaHHBIX BO BCEX MH(POPMAITMOHHBIX
KaHasax.
3amaua 2.HaiiTm CKOpOCTh mepenadydl JaHHBIX B CICIUATHLHOM KaHaje
JTUCKPETHOU UH(POPMAIIUH.
3amaua 3.Haiftu CKOpOCTH Mepeavn JaHHBIX B CBOOOHBIX KaHATAX.
3agaua 4.YTo mpoU30HIET, €Clu MPU BO3JACUCTBUU MOMEXU HU3MEHUTCS
cocTostHHe(HYJIb TIEpeHIeT B €IMHUIY U Ha000pOT):
4.1. P, B KUy ueTHOTrO UKIIA.
4.2. P, B KUy ueTHOTO 1IUKJIA YETHIPE pasa MO, KaKk U3MEHUTCS TPU
stoM P3 B KMy HeueTHOTO ITMKIIA.
4.3. P, B K14 HEUETHOTO IIUKIIA.
4.4. P, B Khjs 3%° muxna.

Pemenue:

1. B cootBetcTBUM ¢ BpeMeHHBIM criekTpoM [[CIT UKM-30 nnutensHOCTH
ceepximkiaa (CLI) cocraBnser 2 mc. CBepxuuki HeceT 16 mukioB (I1). B cocra-
Be nukia 30 mHGopManMOHHBIX KaHaabHBIX UHTepBasa (KW). KananbHbIN WH-
TepBaJl COCTOUT U3 8 paspsyiHbix uHTepBada (P), omuH pa3psaHbIi HHTEpBA -
onud Out uHdpopmaruu. s onpeneneHus CKOPOCTH mepenadyd uHpopmaiuu
HEOOXOJMMO: pacCUUTaTh KOJUYECTBO CBEPXIMKIIOB, NIEPEAAaHHBIX 3a OJIHY Ce-
KyH1y. JJig 3TOro HeoOX0auMO €AUHUIlY pa3/leuTh Ha JJIMUTEIHHOCTh CBEPX-
IIUKJIa. YMHOXKMB Ha 16 ompenennM KOJWYECTBO IHMKIIOB, MepeIaHHbIX 3a 1 ce-
KyHIy, yMHOXWUB Ha 30, ompeaennM KOJINIeCTBO KaHATbHBIX HHTEPBAJIOB, Iepe-
JTaHHBIX 32 1 CEeKyHIy, U YMHOXUB Ha 8 pa3psaHBIX HHTEPBAJIOB, OMPEICITAM
KOJIMYECTBO Pa3psiAHBIX MHTEPBAJIOB MepenaHHbixX 3a 1 cekynny. Yuts, 4ro pas-
PSAIHBINA MHTEPBAJ HECET OJIMH OUT JIeJIaéM BBIBOJ. MbI HAIUIM CKOPOCTh Mepe-

Jadn JaHHBIX BO BCEX I/IH(i)OpMaL[I/IOHHBIX KaHaJlaX.

16 -30 -8
\Y ux = W = 1920 K6I/IT/C.

2. B xaxIoM IUKIE B HYJICBOM KaHAJIbLHOM HHTEpBAJC IMEPBBIN pa3psj-
HBI WHTEPBAJ HMCIOIB3YeTCs MOJ Tepeaadyy CUTHAJIOB IOCTOSHHO JIEHCTBYIO-
IIero KaHaja nepenaun auckpetHoi wHopmarmu (JIM). CrnemnoBarenbHO, IS
OTIPE/ICTICHUS. CKOPOCTH Tepenadr WH(pOpMAaIMK B 3TOM KaHajie HEOOXOIUMO:
paccuuTath ckopoctb nepenaun CLI, ymHoxuth Ha 16 (L1), 1 (P).
16 -8

VCI( = W = 64 Kowurt/c.
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3. B KMy HeueTHBIX HHKJIAX IT0J CBOOOJHBIC MO3UIIMH OTBEICHO 5 pas-
psaaaeix uaTepBanoB. B KU g nyneBoit mukn —3. B KW ¢ mepBoro mo mecTtHa-
muateiii muka — 4. Uroro — 5*8+3+4*15 = 103 Our 3a cepxuuki. CienoBa-
TEJIbHO, IS ONpEJeTICHUsI CKOPOCTH TMepeaadyu uHdopMald B CBOOOJHOM Ka-
HaJie He00XOIMMO YHCIIO TePETaHHBIX OUT pa3AeaIuTh Ha BpeMsl Iiepeaadn

103
VCK = W = 51,5 Kour/c

4.1 P, B K/ yeTHOrO 1IUKJIa — OJIUH U3 Pa3psA0B LIUKIOBON CUHXPOHU3A-
uuu . [Ipy u3MeHeHnH BCIIEICTBUU JIEUCTBUS TOMEXHM COCTOSIHUS ATOTO paspsa
MPOU30UAET CIAEAYIOLIECE:!

JIeTeKTop LMKIOBOM CHUHXPOHU3AIMKA HE OMO3HAET CUHXPOCUTHAJ, MpPH
ATOM C0OSl B CUCTEME HE IIPOU30MAET, T.K. CXeMa JIETEKTOpa paccuuTaHa Ha Oec-
nepeboitHyto paboTy, eciau NpUAET TPU OIIUOKH MOPS/I.

4.2. P, B KWy ueTHOrO 1UKIIa — OJIMH M3 Pa3psioB IHUKIOBON CHHXPOHH-
3aruu. [Ipu u3mMeHeHun 4eThipe pasza MoAPs COCTOSHUS 3TOrO pa3psiaa, BCIaed-
CTBUHU JICUCTBUS MIOMEXHU, MPOUZOUJIET CIAEAYIONIEE:

JIeTeKTOp LUKIOBOM CHUHXPOHU3AIMKM HE OMO3HAET CUHXPOCUTHAJ, MpU
ATOM TIIpou3oiaeT cOoit B cucteMe. CTaHuus OyAeT pacchliaTh B pa3psIHOM HH-
TepBajie 3 KaHAIBHOTO WHTepBajga 0 HEUETHOTO IWKIIA CUTHAT « ABapus IHK-
JIOBOW CHHXPOHM3ALMU» MPEABIAYIIEN U MOCHEAYIOMIEH CTAaHUMAM JJIsl yCTpa-
HEHHUSI HEMOJIAJIKU OTIepaTOpaMM 3TUX CTAHITUH.

4.3. P, B KUy, HEdeTHOTO TIMIKIIA — pas3psia 1 MH()OPMAIIMOHHOTO Ka-
Haja, MOATOMY MpPHU M3MEHEHUM HCKa3UTCs HHpoOpMalus nepenaBaeMas IIo
ATOMY KaHamy.

4.4. P, B Kl 3-ro mukiia — paspsi/i CHTHAJIOB YIIPAaBJICHUS U B3aUMO-
neiictBus (CYB) 3ET'O undopmarmonnoro kaHama [loatomy mpu ero nckaxke-
HUU U3MCEHUTCS COCTOSHUE a0OHEHTCKOHN JMHHUM (IIPOU30MICT JIOKHBIN BBI3OB,
oT0oii, Habop HOMEpa U T.I1.).

T
400
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INPAKTHYECKOE 3AHSTHE Ne/
Tema: JInHeliHbIE KOJAbI
OO01ue cBeeHUSA

JIuneliHoe KoJMpOBaHKE WIM IpeoOpa3oBaHuE K KOy TNepeaadyu — ore-
pauus, npeodpaszyromas HUPPOBON OJHOMOJSIPHBIA CUTHAT K BUIY yIOOHOMY
it 3pPEeKTUBHOM Mepeiaun Mo NPOTSKEHHON JTUHUM CBsI3U. OCHOBHBIE TPEOO-
BaHUS, IPEAbSIBIsIEMbIC K TAKUM CUTHAJIAM:

- HM3Kas nepeaaBaeMasi MOIHOCTD;

- HaJIMYue B CMEKTPE CUTHAJIA TAKTOBOM YaCTOTHI,

- MHUHUMH3AU MEKCUMBOJIbHbBIX TTOMEX;

- CTaOMJIBHBIA YPOBEHB MOCTOSHHON COCTaBIISIOIICH.

MesxcumBosbHast momexa (MCII) oOyciioBiieHa KOHEYHOCTBHIO UMITYJIbC-
HoW xapakTepuctuky kanana g(t). Ha pucynke 7.1 npuBeaeHbl HMITYJIbCHBIC Xa-
pakTepucTuku (peakuus IeNH Ha JeibTa -QyHKIUIO WX CIUHUYIHBIA OTCYET)
I aHaioroBoro (a) u nuckperHoro (0) ¢puabTpa.

D4 g0

S(1)

v

0) 4

| T 1

To T1 T2 T3

PucyHok 7.1 — uMnynbCHBIE XapaKTEPUCTUKHU (PUIBTPOB

Kak BumHO, eciny Ha BXOJ€ CUCTEMBI MPUCYTCTBYET €IMHUYHBIA UMITYJIbC,
BBIXOJIHAS PEAKIUS COACPKHUT HE TOJBKO 3TOT UMITYJbC, 3aJ€PKAHHBIA HA Bpe-
Ms Tp, HO U CEpHUI0 UMITYJIBCOB MOCIEACUCTBUSA, OTCTOSIIINX OT OCHOBHOTO Ha
BpEMs KPaTHOE BPEMEHH IUCKPETH3ALMUHU Tg. DTU UMIYAbChl U co3garor MCII.
AHaTUTUYECKH BBIXOJHASA PEAKIHS MPEJCTABISIETCS JIHCKPETHOW CBEPTKOMU
BXOJHOTO CUTHANA Syx « M UMITYJIBCHOM XapaKTEPUCTUKH Jy,

Seaxk = z 905,00 = z SenTken -
n=0 n



41

JIuHeWHbIe KOJBI JACISATCS Ha OJHOMOJISPHBIC H OMITOJSIPHBIC, KAXKIABIA U3 KOTO-
pBIX, B CBOIO OYepeib, MOXKeT ObITh: Oe3 Bo3Bpata K HyI0 (NRZ) u ¢ Bo3Bpa-
toMm K Hymo (Rz) (pucyHok 7.2).

1 0 1 1 1 0 1 1

NRZ

v
v

L 0

Pucynoxk 7.2 - Jlunetinsie konsl RZ u NRZ

[ ]
[ ]

OnHonoJisipHbIE KOABI COJIEPKAT OONBIIYI0 MOCTOSHHYIO COCTaBIISIFOLTYIO,
a koasl NRZ He coaep:kar B ClIeKTpe TakTOBOM 4acToThl. [loaTOMy yalie Bcero
B NPaKTHKE MH(PPOBBIX CHCTEM Iepenadyu (MPOBOJHBIC KaOCIbHBIC JUHUU |
PPJI) ucnonb3yror komael RZ ¢ yepenoBanueM mosispHOCcTH UMmyiabcoB UITH.
OHaKO 3TH KOJIbI H30BITOYHBI, TAK KaK B HMX Ha JiBa MUGPOBBIX cocTostHus (0 u
1) ucnone3yrot Tpu cumBoia (0,+1,-1).

Jlist ycTpaneHust 3TOM U30BITOYHOCTH MPUMEHSIOT OJI0YHBIE KOJbI. B Ta0-
aune /.1 npuBenensl komOmHanmu s koga UB3T korma koMOuHaIus Tpex
CHUMBOJIOB TIEpPEAAET YEThIpEXpa3psiAHOEe HUPPOBOE COCTOSTHUE. ISl TOTO YTOOBI
MOCTOSIHHAsI COCTaBJIAIONIAsi ObLJIa MEHBIIE IO YpOBHIO U Oosee craOuiibHA,
CTONOTIBI 2 ¥ 4 TaOJIUIIBI TPUMEHSIOT TTIOOUYEPETHO.

K nenocrarkam kogoB RZ YIIU ciienyer oTHECTH HUBKYIO CTAa0OUIBHOCTD
BBIJICJIIEMOM TAaKTOBOM 4acTOTHI. Takas cHUTyalusi BOSHUKAET, KOrjaa B 1UQppo-
BOW MOCJIENOBATEIBHOCTH MPUCYTCTBYET MOJPSAI MHOrO Hyneu. [[ns ycrpane-
HUS 3TOTO NMPUMEHSIOT MoauduupoBanubie koapl YT (MUIIN). B stux ko-
JaX BMECTO HyJel J0OaBISIOT ONpe/ielieHHbIe KOJI0Bble KOMOMHAIIMU, KOTOPbIE
YAQISIOTCS TOCJIe BbIJIETICHUS TakTOBOM vacToThl. Hambonee pacmpoctpaHeH
ko HDB — 3, koTopbIii AommycKkaeT 4ucio Hynei He Oonee Tpex. KomOuHamms
0000 3amensercs nHa komOmHaruo 000V wam BOOV, rne B u V npunumarot
3HaueHus +1. [IpaBuna cocraBieHus Koaa:

1. TlonsipHocThs B Bcerma mpoTHBOMOJIOKHA MOJSPHOCTH TMPEIBIAYIIETO
HMMITYJIbCa, a MOSIPHOCTH V — COBNAJAET.

2. Ecniu yucino enuHuIl mocie MpeablIymeid 3aMeHbl Y4€THOE, TO BBOJIUTCS
BOOV, ecnu veuernoe 000V .

Jpyroii Bua KOJOB, MPU KOTOPBIX COXpaHSAETCS TAKTOBas 4yacToTa - Ou-
UMITYJIbCHBIE KOJBI. 3J1€Ch KaXKIbli CUMBOJI MPEACTABISECTCS OJHUM OUIOJISIp-
HBIM UMITYJIbCOM (PHCYHOK 7.3).
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Pucynok 7.3 - CUMBOJIBI OMUMITYJIBCHBIX KOJIOB

OTOT KOJI Ha3bIBAIOT OMUMMYJIbCHBIM. KpoMe TOro eCTh OTHOCUTENbHBIN
OMUMITYJILCHBIN KOJI, KOTJla MPU 3HAYE€HUM ** €IMHUIIA ~ MPOUCXOIUT cMeHa (a3,
a Py 3HAYECHHUH HYJIb — HET.

Koxbr CMI — coueranne UIIM n OMMMIyIBCHBIX KOJOB. 3/1€Ch JJIS 3HA-
YeHUN curHajga “ eJUHUIA =~ MPOUCXOAUT MU3MEHEHUE MOISPHOCTH KaXKIIOTO
YETHOTO UMITYJIbCA, a “HyJb =~ MepeaaeTcs OUMOJAPHBIM UMIYJIbCOM KakK B OU-
UMITYJIbCHBIX KOJaX.

3amaun:

3apaua 1. CpaBuuth ypoBenb MCII ¢unbrpa, onucsiBa€MoOro JUCKpPET-
HOW uMNyiabcHOU xapaktepuctukond g, = {1, 0,3, 0,1} nna umdporoit um-
myJIbCHOM mociienoBarenbHocTr 11100 , mepenaBaemoit kogamu -

- oaHomoJsIpHBIN RZ,

- Ul RZ.

Jlath rpaduyeckoe IpecTaBICHUEe TPOUCXOASIINX MTPOIIECCOB.

Pemenue:
B cooTBeTcTBHM ¢ BhIpaxkeHueM (7.1) HaXOAUM TUCKPETHBIC OTCUETHI BbI-
XOJTHOTO CHTHAJja s Sk(l):(l,l,l,0,0) , k=0,1,2,3,4,5.

Sun= 3 Sgng
BBIX K n—o 6xn k—n

K=0 SuxPo=Se® got+ S1Vg-1+...=1x1=1

K=1 SBHX(l)l:So(l) Ot 81(1)g0+82(1)g +...=1x0,3+1x1=1,3

K=1 Sun5=SeY got $,Mgi+S,0g o+...=1x0,1+1x0,3+1x1=1,4

AHanoruyHo

SBLIX(1)4:O1 1

TakuMm 06pasoM, S,k = {1:1,3;1,4;0,4;0,1} (7.2)
1 MEKCHMBOJIbHAS ITOMeXa B KaHaje ¢ HomepaMu K=3 U k=4 coctaBiser 0,4 u
0,1 cCOOTBETCTBEHHO.

HaxoamM BBIXOOHOM CHUTHAII SBHX(Z)K JIJIS1 BXOJHOI'O CUrHajIa

S@ ={1,-1,1,0,0}.

Hcnonw3ys (7.1), momyuum

Spx2={1,-0,7,0,8,0,2,0,1} . (7.3)
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CpasnuBas (7.2) u (7.3), Buaum , gto juist curaana ¢ YIMH yposens MCII
B KaHAJIe ¢ K=3 CHU3WJICS 10 aMIUTUTY/IE B 2 pa3a.

[TpoBeaem rpadguueckoe MOCTPOSHUE IS IEPBOTO CITyYasi, YIYUThIBAs, YTO
peaKIus Ha KaKIbld BXOJHON €IMHUYHBIA OTCYET €CTh JUCKPETHAS UMITYJIbC-
Hasl XapakTepucTuka (pucyHoK 7.4).

1 1 1

B

Peakmus na

1
SBX 0 ‘I °

,3
1
0,3
SBX 1 I 0,1

Pucynok 7.4 — rpaduueckoe HaXOXKJECHUE SBHX(l)K

SBHX(l)K HaxO0JIMM KaK CyMMY TPeX PeakIMi Ha Sgyo, Spx1 B Spx2. Cymmupo-
BaHHE IIPOBOIUM IIPU OJMHAKOBOM 3Ha4YeHHUH K .

CpaBHuBas pe3yIbTaThl AHATMTHICCKOT'O U TPaPUISCKOr0 PacueToB , BU-
MM , YTO OHH COBIIaJafOT.

3agaya 2. 3amaHHYIO HUGPOBYIO JBOWYHYIO HMITYJBCHYIO ITOCIIEIOBA-
tenpHOCTH 111000000001101000001 mpeoGpa3oBaTh K BHUAY, yIOOHOMY IS
nepeiadyu ¢ TOMOIIBIO KOJIOB!

-RZ,

- RZ YIly;

- YB3T,;

- OMUMITYJIbCHBIN a0COTIOTHBIM;

- OMUMITYJIbCHBIN OTHOCHUTEJIHHBIMN;

- CMI,

- HDBS3.
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Pemenne:
[IpeacraBum 3amaHHyr0 TU(POBYIO MOCIEAOBATEIBHOCTh B BHUJIE HM-
IIYJIbCHBIX CUTHAJIOB!

1 0 0 0 1

u

1 1 0 0 0 O 0 1 1 0 1 0 0 O
_"_‘I | | | | | | |’_H_‘| ﬂl | | | |ﬂ >
1* T T T T T T T T T T T T T T >

<

Tak xak 1,=1/2 t, T0 310 Oynmet kox RZ.

[Ipumensist mpaBuiia mpeoOpa3zoBaHusi, HAUJIEM JPYTUE KOJIBI.
RZ YII1

il | L,
i I

4B3T — pa3buBaeM KOMOWHAIIMIO HAa TETPajbl. 3aMEHSEM KaXKIyI0 Ha
AJIEMEHT TPOUYHOTO KOJAa

1110, 0000, 0001, 1010, 0000, 1000
i v v v v v
+-0 ——— +40 O0+-— ——— 0+0
Ctpoum Kof

v

! ! !
| | |
| | |
ﬂ I H ﬂ ! ﬂ !
! ! !
| | |
bunmmynbcHbIN aOCOIIOTHBIHN

L ]
Jwiududud Ui b

buyMnyibCHBINA OTHOCUTENBHBIN

L ]
JUUUudun

v

[ |
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CMI

0 0 00Ann 00 0o

] Uouuun guoouos

HDB-3. B ucxomHom curHaiie ecTh cepus U3 8 HyseH, CIeayromuX Mo/1I-
psa. TTockoIbKY B MPEABLAYIICH MadKe IUKIOB YHCIO eIUHUI HeueTHoe (3), To
MEPBBIX YETHIPE HYJS 3aMeHsieM Ha komOuHarmio 000V.

ﬂ ﬂ 0 0O ﬂ

- T 00 L

[Tpuyem nonsipHocTh UMMyJibeca V Oyner “+”. Jlnsi BTOPBIX YeThIpEX HY-
JIel cYMTaeM, 9TO YHCIIO UMITYJIBCOB, MIEPEIAHHBIX MTOCIE MPEIBITYIINCH 3aMEHHI,
paBHO HYJIO, T.¢. yeTHOe. [ToaToMy nenmaem 3amMeHy  Ha komOuHanuio BOOV,
MpUYEM NEPBBIA UMNYIbC B-0TpUaTeIbHBIM.

[TpoBepuTh MPaBUIBLHOCTH MOTYYEHHOTO KOJA MOXKHO, MMPOAHAIM3UPOBAB
ero Ha HapymeHue ounonspHoctu. [lepsas BcraBka 000V — merko BumHa. Ilo-
cie ee ynaneHus cpasy BuaHa BcrtaBka BOOV. ITocnennss BcraBka 000V toxke
oOHapyKUBaETCS.
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METOAUYECKHE YKA3ZAHUA 110 KYPCY «OCHOBBI IOCTPOE-
HUA TEJEKOMMYHUKAIIMOHHBIX CUCTEM U CETEM»

1. BBEAEHUE

Jucuunnmaa «OCHOBBI OCTPOEHUS TEIEKOMMYHUKAMOHHBIX CHUCTEM U
CeTel» ABJIACTCA NMEPBOM M3 NUCUMIUIAH CIEHUATBHOTO IMKIIA, MOCBSIICHHON
M3YyYECHUIO KOHKPETHBIX METOJIOB U YCTPOMCTB TEIEKOMMYHUKauuu. s ee yc-
MEIIHOTO M3Y4YEHUsS HEO0OXOJMMO 3HAaHHME B O00JIACTH BJIEKTPUUYECKUX IIEIeH,
ANEKTPOAMHAMUKH, paguocurHanoB. Oco0oe BHUMaHUE HYXHO YACIUTH JUCIIHU-
mirHe «Teopus 3IeKTPUUECKON CBS3U», 000CHOBBIBAIONIEH METOIBI (OPMHUPO-
BaHUS, KOJUPOBAHUS U MEpPe/lauld CUTHAJIOB B KaHAJIaX CBSI3H.

[Tockonbky mis crnenuanbHOCTEN «PagmocBs3p, paauoBElIaHUE U Telle-
BUJCHUE», «DU3UKA U TEXHUKA ONTUYECKOMN CBSI3U» U T.J. B I'0OCy1apCTBEHHOM
o0pa3oBaTeIbHOM CTaHJAPTE€ M YYEOHBIX IJIJaHAX OTCYTCTBYET AUCIUILIMHA
«Cuctemsl nepegaun», npu pa3padoTke yu4eOHO-METOIUYECKUX MATEPUAIOB MO
JAHHOMY KypCy BOIIPOCAM MHOTOKAaHaJbHOM NEepefadd YIEJICHO IOCTaTOYHO
MHOTO BHUMaHHUsI KaK IIPU COCTABJICHUU y4EOHOT0 MocoOusi, Tak U pu HopMHU-
pOBaHUM y4eOHOr0 MPAaKTUKyMa U KOHTPOJIbHBIX 3ajanuii. [logpoOHo paccmoT-
peHbI IU(POBBIE CUCTEMBI MTEpEaYn.

[ToMmuMo pa3nenoB, MOCBAILIEHHBIX CHCTEMaM I[epeayd, B Y4eOHO-
METOJUYECKOE MOCOOME BKIIOYEHBI MaTE€pUalbl U 3aJaHUs MO0 OOIIUM MPUHIIU-
MaM MOCTPOCHUSI TeIEKOMMYHUKAIIMOHHBIX CUCTEM, OCOOEHHOCTSIM CUTHAJIOB U
KaHAJIOB AJIEKTPUUYECKOUN CBSI3M, JTMHUSIM CBSI3M U CUCTEMaM paclpe/iesIeHUus] UH-
dbopmanuu. PaccmaTpuBalOTCsl TPaHCHIOPTHBIE CETU M CETH JOCTyMa JJIsl Telie-
(GOHHBIX CIIyk0 M CIIyx0 nepefaun JaHHBIX, a TAKXKE pa3IMuHbIe CIIOCOObI UH-
Terpanuu ciyk0 nepeadyu JaHHbBIX, PEUYH U BUACO C MOMOUIBIO TAKHX TEXHOJIO-
ruid, kak kommyTarus kaHaoB (ISDN) u kommyrarus naketos (IP, ATM).

[IpuBoasTCS M aHAIU3UPYIOTCS KOHKPETHbIE MPUMEPHI TeIePOHHBIX ce-
TEW pa3IMYHOr0 Ha3HAYEHUs U MacITaoa.
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2. KPATKAS TIPOTPAMMA KYPCA «OCHOBBI IIOCTPOEHU S
TEJEKOMMYHUKAIIMOHHBLIX CUCTEM U CETEH>»

2.1. BBenenue

Ponp 1 3HaUeHUE TEIEKOMMYHHUKALIUM B COBpeMEeHHOM ob1iecTBe. Pa3pu-
TUe TenedOoHUuU, Telle- U paIMOBEIIaHus U CIyK0 nepegaun naHHbiX. UHTerpa-
LHS YCIYT U CETEN DIEKTPUUECKON CBA3U U MEPENAYN JTaHHBIX.

2.2. Te1eKOMMYHHUKALIMOHHbIE CETH

OCHOBHBIE PUHIUIIBI TOCTPOEHUS. Tunbl CTpyKTyp cereir. CeTn nepena-
YU WHJIUMBHUAYaJbHBIX COOOIIEHUM M IIMPOKOBEIIATENbHBIE CETH: TOIMOJIOTHS,
O0COOCGHHOCTU MOCTpoeHUuss U (yHKUUOHHpOBaHUSA. CeMHUypOBHEBas MOJIEIb
B3aUMOJICUCTBUSL OTKPBITHIX CUCTEM. [Ipenmnocbuiku OObEAUHEHUS Pa3TuyHbIX
CeTei DJIEKTPOCBS3U B equHy0. B3aumoysszannas ceth cBsizu (BCC). IlepBuu-
Hble ceTd U cetu nocryna BCC. CucteMsl niepeadu, y3Jibl U CTaHIIMU NIEPBUY-
HOU CETH.

2.3. IIpuHIUNBI MHOTOKAHAJILHOM NMepeaavyu

TenexoMMyHHUKAIIMOHHBIC CUTHAJBI (TenedoHws, Tele- U paJuoBelIaHue,
JOKYMEHTAJIbHAS JICKTPOCBA3h U Mepeada JaHHBIX) H UX CHEKTPbl. CHCTEMBI C
gactoTHbIM (UPK) n Bpemennbim (BPK) pasnenenuem kaHajioB. J[ByCTOpOHHSISI
nepenavya curHanoB. Kananel cBsizu. MeToasl (OpMUPOBaHUS KaHAIBHBIX U
rpynnoBbix curHaiioB npu YPK. Iloctpoenne nuuerHbix TpakToB. [lomexu B
nuHeHbIX TpakTax ¢ YPK. JluHelHble MCKaKeHUsI B KaHAlax U TPakTax U UX
KOpPPEKLU.

2.4. Hudpossbie cuctembl nepegaun (L{CIT)

Ocob6ennoctu nocrpoenus LICII. ®opmupoBanue uudpoBoro curhana.
['pynmoobOpa3oBanue. PaBHoMEpHOE U HepaBHOMEpHOE KBaHTOBaHue. [IpuHium-
bl cuHxpoHusaunu B LICII. Jluneiinoe koaupoBanue. CTpyKTypHass cxema
okoHeyHo ctanuuu LICIL. O6bennnenue nuudpossix notokoB. Uepapxus LICII.
ITne3noxponnsie u cuaxponnsie L{CII.

2.5. Cucrtembl pacnpe/esieHUsi CUTHAJIOB

KommyTanus kaHajaoB U KOMMYTalus MakeToB. [IpocTpaHCTBEHHAsS KOM-
MyTanus. BpemeHHas KoMMyTarusl B IUQPPOBBIX CHUCTeMax CBs3H. CHCTEMBI
BIIB (BpemenHast — mpocTpaHcTBeHHas — BpeMeHHast) U [IBII (mpocTtpaHcTBeH-
Hasl — BpEMEHHAs — IPOCTPAHCTBEHHAs ). MapmipyTu3aius UG POBbIX TOTOKOB.
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2.6. JInnuu nepeaavun

KabenbHbie, BOJOKOHHO-ONITHYECKUE, PaAHOpETIeHHbIE, CIYTHUKOBBIE JIH-
HUU CBA3U. OCHOBHBIE XaPAKTEPUCTUKHU, CPABHUTEIbHBIN aHAIIN3.

2.7. TpancnopTHBIE CETH M CETH JOCTYIA

MarucrtpanbHble CETH Ha BOJOKOHHO-ONTHYECKUX M KAOEIbHBIX JTUHUAX
CBsI3U. MyJBTUIIEKCOPHI BBOJIA-BbIBOJIa U KPOCC-KOHHEKTOpHI. CeTu nocTryrma
Ha MYJbTHUILUIEKCOpaX, KOMMYTaTopax U Mapuipytuzaropax. Mojaemsbl s ce-
TEW nepenayn JaHHbIX.

2.8. O01merocyaapcTBeHHas cucTeMa TejieOHHOI CBS3H.
OO6mue npuHIUIE nocTpoeHus. [Ipumepsi.

2.9. CeTu nepeaauu gavupix. [Ipuaimn noctpoenwus. [Ipumepsr.

2.10. Cucremsl TeJie- u paauoBemanus. [Ipuanun nmocrpoenus. [Ipu-
MEPBL.

2.11. Cucremsbl paauocBsizu. CIyTHUKOBass W paguopeiciiHas CBS3b.
Cucremsl MOABMXKHOM PAIMOCBSI3H. TPAaHKUHIOBBIE M COTOBBIE CHCTEMBI. Pa-
OUOAOCTYIl B CETSAX NEPENayvd TaHHBIX.
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3. BBINIOJIHEHUE KOHTPOJIbHBIX PABOT

JIJisi BBITIOTHEHHSI KOHTPOIBHBIX paboT Nel m Ne2 cTymeHT JMOMKeH H3y-
YUTh TEOPETUUECKUN MaTepuall U pazoopaTh pelleHue 3a7ad MPaKTUYECKUX 3a-
Hatuil. [Io HoMepy BapuaHTa CTYJEHT MOJIy4aeT KOHTPOJIbHOE 3a/IaHUE U BBI-
MOJIHSIET €r0 B COOTBETCTBUM C METOJMYECKUMH YKA3aHUSIMU U MPUBEICHHBIMHU
MpUMepaMH pacuera.

3.1. KonTpoJsbHas padora Nel

AHaJIOroBbI€ CUCTEMBI nepeaaamu

3aganue

Paccunrtarh quarpaMmy ypoBHEH ydacTKa KaHaja TOHAJIBHOW 4acTOTHI (pH-
cynok 3.1), Bkiroyaromiero B ceOsi aboHeHTCKoe okoHuaHue (A0;), ydacTok
BHYTpH30HOBOH ceTH (ATC-MI'TC) u npoTsDKeHHBI MarucTpajibHBIA yd4acTOK
(MI'TC-1, MI'TC-2), pa3ouTtsiii Ha N, yCHIIHTEIbHBIX y4acTKOB. [Ipu 3TOM BEI-
MOJIHUTA!

1. B cooTBeTCTBMU C BBIOPAHHBIM TI'PYIMIOBBIM CUTHAJIOM M JJIMHOW abo-
HEHTCKHUX, 30HOBBIX U MAaruCTPaJIbHOr0 YYaCTKOB HANTH ONTUMAJIbHYIO U HOMHU-
HaJbHYIO JIMHY YCWJIMTEJIbHBIX YYaCTKOB M UX 4YUCIO Ajisg Maructpaiu Ny u
BHYTpPU30HOBBIX N3 y4acTKOB.

2. [IpousBectn pa3MelieHre yCUIUTENEH B 3aJJaHHOM KaHaje. Paccuurarh
U TIOCTPOUTH AHArpaMMy YPOBHEH.

3. PaccuntaTh MOIITHOCTh COOCTBEHHBIX ITOMEX B BEPXHEM KaHaJE aHaJo-
roBoii cucreMsl niepenayuu (ACII) u cpaBHHUTH €€ C HOPMHUPYEMOH.

Ab6.1 MI'TC-1

>
o
>,

Pucynok 3.1 — Cxema kaHaia ToHaIbHOUM 9yacToThl (TH)

BapwuanTsl 3agaHuii mpuBeaeHsI B Tabmmie 3.1.
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Tabmuna 3.1
Homep BapuanTa Tun Ypo-
Yucno BEHb
Kxabeis L,
MATHC- KaHaJIOB Hepe- KM
Tpani TY, N, Ay,
nb
1 2 3 4 5 6 7 8 9 10 KM 10800 -26 3000
11 |12 |13 |14 |15 |16 |17 |18 |19 |20 KM 5400 -20 2750
21 [22 |23 |24 [25 |26 |27 |28 |29 |30 KM 3600 18 2400
31 |32 |33 [34 |35 |36 |37 |38 |39 |40 KM 2700 15 1500
41 |42 |43 |44 |45 |46 |47 |48 |49 |50 KM 1920 13 1000
51 |52 |53 |54 |55 |56 |57 |58 |59 |60 | MKT 3000 22 1750
61 |62 |63 |64 |65 |66 |67 |68 |69 |70 | MKT 1800 17 900
710 (72 |73 |74 |75 |76 |77 |78 |79 |80 | MKT 1920 18 800
8l |82 |83 |84 |8 |8 |87 |8 |89 |9 | MKT 1020 10 500
91 (92 |93 |94 |95 |96 |97 |98 |99 |100 | MKT 300 4 400
32 |36 |38 |42 |48 |52 |58 |64 |72 |76 | K029 WyMa MarucTpabHo-
ro ycumiutens d, 1b
1 15 |2 25 |3 35 |4 45 |5 6 l1, kM
100 |80 |70 |60 |40 |20 |50 |10 |8 5 lp, kM
1000 | 1000 | 500 | 250 | 500 | 250 |60 |30 |60 |30 Hucno xananos TH Ha 30HOBOM
yuyactke N3

Jliist Bcex BapuanTOB k03¢ punment nryma ycunuteneir Ha ATC n, =+10xb.

MeToauyeckue yKa3aHHus K BbINOJHEHUIO 3a1aHUS

1. Kanman TY comepkut 3 THMOBBIX ydacTKa: aOOHEHTCKWMU, 30HOBBIN U
MarucTpaibHblii. AOOHEHTCKUE U 30HOBBIE YYAaCTKU PEaTU30BaHbl HA CUMMET-
puuHOM MHoronapHoM kabene Tuna MKC; MmaructpanbHble — HA KOAKCUAIBHOM
kabene Tuna KM u MKT. TlockonbKy qiuMHa MarucTpaibHOrO y4acTka L MHOro
Oonble IIUH aOOHEHTCKUX M 30HOBBIX YYaCTKOB, HAaMOOJBIIWI BKJIAJ B MOII-
HOCTb IMOMEX BHOCUT Maructpaib. M3 MmakcuMalibHO TOMYyCTUMOM MOIIHOCTH T10-
Mexu Ha Bbixoje kaHaia TU mpotsskenHocThio 2500 kM, paBroit 10000 nBTOm,
Ha ctaHmoHHoe obopynoBanue otBoautcs 2500 nBT0n n 7500 nBT0m — Ha 1-
HeWHbIA TpakT. Takum oOpa3oMm, Ha 1 KM JMHEHHOTO TpakTa JOJKHO MPUXO-
muthes He Oonee 3 mBTOm momexu nmuHEiHOTrO oOGopymoBaHus. [[as marucr-
pansHoro yuactka ACII sta Bennunna camxkaetcs 10 1,5 nBt0n/km. YuuteiBas
AKCIUTyaTallMOHHBIN 3a1ac, 3T BEJIMYMHBI CHIKAIOT B JIBA pasa.

Pacnpenenenue momexu JTUHEHHOTO OOOPYAOBAHUS PA3IMYHO JJISI CHUM-
METPUYHBIX U KOAKCHAJIbHBIX Kabenel. /s cumMeTpuyHOro Kabemnsi MOIHOCTH
MOMEX COOCTBEHHBIX, HEIMHEHHBIX M OT JIMHEWHBIX MEPEXOJOB COOTHOCSTCS,
kak 1:1:2. JInsg KoakCHaabHOTO Kabens, I/ie HET IMOMEX OT JIMHEHHBIX Iepexo-
JI0B, MOIITHOCTh COOCTBEHHBIX U HEIMHEUHBIX MOMeX cooTHOcsTCs, Kak 1:1. Tlpu
BBITIOJIHEHUY 33/1aHUSI HEOOXOJUMO YUUTHIBATH UMEHHO 3TH COOTHOIICHHUS.
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2. OnTtuMalbHY0 JUTMHY YCWIIMTENIBHOTO y4acTka lp HaxomsaT u3 ycnoBus
pPaBEHCTBA CYMMAapHOM MOLIHOCTH COOCTBEHHBIX IMOMEX Ha OAMH KHJIOMETP
TpakTa ¥ HOpPMaTUBHON MOIITHOCTU COOCTBEHHBIX TOMEX.

0,10
Puop,u KQ .1Oy+0.1( Pew—P-) . 10 o . anon
nc

cnz KM = IO KM y (31)

rne K2 =0,75 — ncodomerpruueckuii Ko3GpUIHEHT;

10° — MHOXHTEND nepeBojia pazmepHoctu nomex u3 MBTO0n B nBTOm;

Pew — YPOBEHb COOCTBEHHBIX LITYMOB;

P. — YPOBEHb BBIXOJIHOM MOIIHOCTH F'€HEpaTopa 30HOBOI'O MU MarucTpalb-
HOT'O YYacTKOB, 3aJaI0IUI €€ OTKJIOHEHHE OT a0COIIOTHOTO YPOBHS;

o - ko uiuent 3atyxanus kadens, 1b/kM, Ha yacTOTe BEpXHETO KaHaja

ACII f;:
o = ajyff, | (3.2)
rJie a — mapaMmeTp, 3aBUCSIINKA OT ThIa kKadess (Tadnuma 3.2).

Tab6muma 3.2
Tun xabens MKC MKT KM
a 5,7 5,3 2,5
VYpaBuenue (3.1) MOKHO 3amucaTh 4epe3 YPOBHHU MEPeIauH:
Hopa
Pevosn) — Preoswy + oy — |g(g—§éw) =10Igl. (3.3)

[Tpu onpenencHun fg Hy’)KHO PyKOBOJCTBOBATHCS YacTOTHBIM TutaHoM ACII.
JIns MarucTpajabHOrO Y4acTKa OH OINPEAEISIETCA YHUCIOM MEPENABAEMbIX Ka-
HaytoB TU. DTu KaHabl 00BETUHSAIOTCS B TPy (Tadiuma 3.3).

Tabmuma 3.3
I'pynma Ilepuunas | Bropuunasa | Tpernunas | YerBepuyHas
YacTtoTHbIN
JAATa30H, 60-108 312-552 812-2044 8516-12388
Kl 11

Ha mecthpix ymHusx (ATC-ATC), (ATC-MI'TC) ucnonb3yrOT OJHOTIIO-
JIOCHYIO JIByXKaO€eJIbHYI0 CUCTEMY Ha 0a3e CUMMETPUYHOrO Kabes, o KOTOpPOit
nepenaeTcsl BTOpu4Has rpymmna. Ha MarucTpanbHBIX ydacTKax, IJI€ YUCIO OJHO-
BPEMEHHO NepeaaBaeMbIx kaHaioB N, BEIMKO, HEMOCPEICTBEHHO TPETUYHBIE U
YETBEPUYHBIE TPYMIBI OOBIYHO HE HCIONB3YIOTCA. DTO CBA3AHO C TEM, YTO OT-
BEJICHHBIN /ISl HAUX YaCTOTHBIA JMANa30H UCIONb3yeTcs HeddekTuBHO (HE 3a-
HATBI HU3Ko4YacToTHBIC ydacTku 0-812 kI'm m 0-8516 xI'm). [ToaTomy criekTphl
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STHX TPYIII JUIS TIEpeIaud 10 KOAKCHAITBHOMY KaOesIo ¢ TOMOIIBIO anmnapaTyphbl
COTIPSDKCHHS (CHCTEMa TEeTepPOJIUHOB) MPEOoOpa3yIOTCs B JIMHEHHBIC CIICKTPHI
cucteM nepenadn (tadbmuna 3.4).

Tabnuna 3.4
Cucrema K-300 K-1920 K-3600 K-1800 K-5400 K-10800
nepeaaun
Jnanazon 312-8544 | 812-17596 | 316-8204 | 4332-31084 | 4332-59684
60-1300
qacToT, Kl 11

[lpu pabore MO CHMMETPUYHOMY KaOenmto (OOBIYHO Ha 30HOBBIX CETAX
CBSI3H) UCTIOJIB3YIOT CHCTEMBI ITepe/iauu, yka3aHHble B Ta0uie 3.5.

Tab6muma 3.5
Cucrema nepegaun K-60I1 K-1020C
Jlnamazon gactort, KI'1g 12-252 312-4636

Pemenne ypaBuenus (3.1) wiu (3.3) MOKHO HalTH JINOO TpadUIECKH, JTU-
00 YHCIIEHHBIM CIIOCOOOM, COCTaBHB mporpamMmy it 9BM 1o pemneHuto Henn-
HEHWHOTO ypaBHEHHS. B KOHTpOIBHON paboTe CTYyACHT MPUBOAMUT XOJ PACUYECTOB
(rpaduku WM KOMIBIOTEPHBIE TIPOTPAMMBI).

3. HomuHanpHOE 3Ha4YeHUWE JJIMHBI YCHIIMTEIHLHOTO YY9acTKa MPUHUMAIOT
paBHBIM

lion =(0,75-0,9)lo. (3.4)

4. Pa3memenue obopynoBanus (yCUIUTENEH U TIP.) HA MaruCTPaId MPOU3-
BOJUTCA O cxeme: okoHeuHbld MyHKT (MI'TC) — HeoOcimyXuBacMble YCHIIU-
tenbHble TyHKTBI (HYTI) — oOcmyxuBaemblii ycumutenbHbl myHKT (OYII) u
T.1. Paccrossane OVII-OVII mpunsts paBabiM L=2000 km. HYII pacnonararot
APYT OT Jpyra Ha pacCcTOSHUM lyo,. Ecmu L¢ He kpaTHa |y, TO mOCHEIHUN yCH-
JUTEIBHBIA YYACTOK BBIMOJHSAIOT YKOPOUCHHBIM, JIOMOJHSAS €r0 JUIUHY |lyoy TMy-
teMm yctaHoBkd Ha OVYTI mim OIT uckyccrBenno simauu (MJ1).

[TocTpoenune nuarpaMMbl YPOBHEH POU3BOIST COTIIACHO T1.1. 1, 2 1715 Bcex
ydacTkoB. Ha muarpamMMe HaHOCST 3HaU€HUS YPOBHEH TeHEpaTopa, ypOBHU CHT-
Hajla Ha BXOJI€ YCUJIUTENS U YPOBEHb COOCTBEHHBIX IITyMOB.

5. Pacuer MomHOCTH COOCTBEHHBIX IIYMOB KaHana TY mpoBoaAT cyMMu-
pPOBaHUEM MOIITHOCTEH BCEX YYACTKOB HA BEPXHUX YACTOTAX KAXKIOTO y4acTKa:

PCHZ = Pcn.a6yt1 + Pcn.30H.yq + Pcn.Mar- (35)
Kaxnoe cimaraemoe B (3.5) paccuntsiBaeTcs 1mo Gpopmysie
Peni = K2 -10% 010wl y BinOn (3.6)

rae o — Ko3pGUIMESHT 3aTyXaHus B kKabele Ha I-OM yJacTke.
[lonyyeHHYI0 MOIIHOCTH IIYMOB CPaBHMBAIOT C HOPMATUBHOW MOIIHO-
CTBIO.
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IMpumep pacuera (cxeMaTHIHBII)

Hano: L = 2000 kM, l; =1 kM, I, = 14 kM, uucioo kananoB TU Ha maruct-
paimpHOM ydacTke N,=2700, N,=250, Tum kabenst Ha MarucTpaIbHOM y4acTKE —
KM. Vposens niepenaun p.= -10 nb, ko3¢ dunuenTt nryma MarucTpaabHOTO yYCH-
murens —6 1b.

Pemenue:

1. AOOHEHTCKHUI y4acTOK.

B cooTBercTBHM cO cTaHmapTOM, Ha A0OHEHTCKOM y4YaCTKE HCIOJIb3YETCsI
JIBYXIIPOBOJHOE OKOHYAHHE C W3MEPUTEIBHBIMA YPOBHSMH Ha Iepeaade
0 nbM0. Ha BBIXOJHOM KOHIIE JBYXIIPOBOJHOTO OKOHYaHHWs (HA BXOJE AU(CH-
crembl) Ha ATC ypoBenb — 3,5 nbMO0, a Ha Bxone ycumutens —13 nbm0. Haiinem
3aryxanue Ha y4dactke aboHeHT — ATC. ITo dopmyie (3.2) mist kabensst MKC
mnon 1 km s fg=4xI 11 Haxoaum

A = Olyxe Jf_B =1, =5,7 40,004 1xm = 0,37 nb.

[TockoNbKyY 3TO 3aTyXaHHe 3HAYUTEIHHO MeHbIe HeoOxoaumoro 3,5 nb Ha
BXoze Au(QEepeHITHaTbHON CUCTEMBI, MOMEINAEM YIIUHUTEIb C 3aTyXaHHEeM
3,13 nb.

Ilpumeuanue: Ha MPaKTHKE 3aTyXaHHE B JIBYXIPOBOJIHOM OKOHYAHHUH MO-
’KeT ObITh 3HAYUTEIHHO OOJIBIIE, MOCKOABKY KaOenu AerpagupyioT B YCIOBHUIX
CHJILHOM BJIaXKHOCTH, TEMIIEPATYPHBIX MEPEag 0B U T.II.

———————o
—e
-3,5 -13
0nbm0
> vyl ¢ DC
e Se— 2
-7nbm0
)
)

Pucynok 1.2 — Cxema aBOHEHTCKOTO y4acTKa

2. 30HOBBIN ydacToK. [ToCKOJNBKY JUTMHA 30HOBOTO y4acTka l, moctarouno
OoJpIasi, 31€Ch HEOOXOAUM pacyeT ero ONTHMAaTbHON U HOMHHAJIBHOM JIJTMHBI.
Jlnist pacueTa BocmoJib3yemcsi ypaBHeHueM (3.3):

pgf%‘f ., =101g0,75+90+ p,,, — p, +aly, —10Igl,.

JUis  cumMMeTpUYHOro Kabelysi Ha 30HOBOM y4acTKe HOpMAaTHB Ha CymMmap-
HYIO TIOMEXY B JJHHEWHOM TpaKTe HE JOJDKEH mpeBbimarh 3nBTOm B mcodomer-
pudeckux eauHunax. Ilockoiabky Ha 1070 COOCTBEHHBIX MOMEX MPHUXOIUTCS YA,
TO HOPMAaTHB
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Hopm
Pcnzw 0,75 nBmOn .

YpoBeHb COOCTBEHHBIX IIYMOB, NMPHUBEICHHBIX KO BXOJY TEPBOTO YCHIIH-
TEI.

Pewr = 10 1g(NPyy + Ny = 10 1g(K TAF) + Ny

IMoacrasmsts x = 1,38-10% [x/rpax, T = 293°K, Af = 3,1 k['u, Haiinem
MOIIIHOCTh TEIUIOBOIO IIyMa

Piw = 1,25-10™ MBT 1 ero ypoBeHb Py = -139 nbmO.

YuuteiBast KO3QPUIUEHT TITyMa Ny = 10 ab, momyanm pey, = -129 nbwmO.

Jlns pacuera kod¢duIMeHTa 3aTyXaHUs O, HaJ0 3HATh BEPXHIOK YaCTOTY
kaHana TY B rpynmoBoMm curhane. Mcmosb3ys OaHHbBIE Ha 4YMCIIO KaHAJIOB
TU N3 = 250 u Ta6uuy 3.5, Haiinem fg;o, = 4,636 MI'11 1t oLy = 12,3 nb/KM.

OnrumarneHyto amuHy lg Haxomum rpadudecku (pucyHok 3.3), HOCTpOWB

HOpM
rpaduxu fi(l) = 90 + po — pr + ol — 10|g(6”—%“), fo(I) = +10Ig(l), Haiinst ux Tou-

Ky mepecedenus U moactaBmsas 3Hadenus P77 =0,75nBm0n, pan = -99 abwm,

cnl km
pr = +20 nbm, HaiixeMm:
() =29-1231,
fo(1) = -101g(1),
loson = 2,7 KM,
a HoMuHanbHas 1rHa oy = 0,9 lpson = 2,4 KM

A -f1,2 HB

-204

-30— 7

Pucynoxk 3.3 — I'paduueckoe HaxoxaeHue lg

Yucno ycumuTeNnbHbIX yaacTKOB N3 HaX0IuM Kak
| 14
N3 = —2=—=583,
| 2,4

HOM
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Oxpyrnss, HaxoguMm N3 = 6. JlnuHa mocienHero ydactka OyaeT paBHa
2 KM, a He 2,4 KM, TIO9TOMY TaM MPUMEHSIEM UCKYCCTBEHHYIO JTUHUIO C DJICKTPHU-
geckoit miuHoM 0,4 KM.

Koaddumment ycunenus meporo ycwmmtenss K; HaXomuTes Tak: HYXHO CO-
TJIaCOBaTh YPOBEHb BXOIHOTO CUTHANA Py = -13 1bMO ¢ ypoBHEM mepenauu aist 30-
HOBOTO KaHana pr = -10nb = 20 nbwm. Pa3auma u 6ynet paBaa Ki = pr — pg = 33 ab.

Koadumment ycunenus ycunureneit 2-5 yqacTKOB OnpenemnseTcss TOJIbKO
3aTyXxaHHuEeM

K2 - K3 = 29,5 nb.

KoadumuenT ycuneHus mecToro yCWINTENs OMpeesieTCsl 3aTyXaHueM

Ha YKOPOYCHHOM yY9aCTKE
Ks=o03l=12,3 -2 = 24,6 nb.

MomHOCTh COOCTBEHHBIX ITyMOB Ha 30HOBOM y4YacTKe cumTaeMm 1o Qop-
myse (3.6), momaras, 9To BCe YCHIIMTEIBHBIC YIaCTKH MMEIOT OJMHAKOBOE 3Ha-
yenue K — koadduimenta ycuneHus: yCuanuTens:

9+0,1 K
Penson = 0,75-107 0Pt U N
[ToncraBnsig 3HaUCHUS MAPAMETPOB, HOIYYUM:

Peyson = 0,75-10%" -6 =562nBm nm —62,5 nbwm.
CpaBHHUM 3Ty MOIIHOCTb C HOPMAaTUBHOIA:

A 1 =0,75-14 =10,51Bm0.

CNn 30H CNn30HKM KMm
Cnenyer yddThiBaTh, YTO HOPMATHUB OMpENENSeTCs MpU aOCOITIOTHOM
ypoBHe O n1bm (1MBT), B TO BpeMsi Kak BXOJHOH YpOBEHb Ha 30HOBOM YYacTKe

tpakta +20 nbm. IToatomy P/ =1050nBm0 u ycmoBue MO ypoBHIO COOCT-

CHn 30H

BEHHBIX TIOMEX YAOBIETBOPSETCSI.

3. MarucTtpanbHBbIii y4acTOK.

JIsiss MarucTpaabHOTO y4acTKa MPOBOJIUM TE€ K€ PAcyeThl, YTO U JUIsl 30HO-

BOTO.

31ech HyXHO yYUTHIBATh HOPMATHUB JAJIS1 KOAKCHAIBHOTO Kabens, KOTOPBIN
OyJeT paBeH:

propn  _ 1,5nBmOn

cny km

=0,75nBmO0n .

Koadpoumuent 3aryxanus (Ha BepxXHEH YacToTe TPYIMIIOBOTO CHUTHAIA
f, = 17,6MI') a=10,51b/xM.
B pe3ynbTaTe moy4duM ypaBHEHHS TSI HAXOKACHUS |y,

fi(l) = -33+10,5 1,

f,(D=101g I.
Orcrona lonr sar = 3,625 kM.
Homuuanwuas minHa liont siar = 0,9:1r 3,26 KM,
KO3(pULIMEHT yCUTIeHUS K = 34,2 nb,

YHCIIO YCUITUTENBHBIX YUACTKOB Ny, = 614.
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[Nocnenuuii y4acTOK yKOPOUYCHHBIH, €ro AMHHA lyop var = 1,62 KM 1 K03 (-
¢unuent ycuenus Ky, = 17 nb.

MOIIIHOCTh, COOCTBEHHBIX IIYMOB HA BBIXOJI€ MAaruCTPAIBHOTO ydYacTKa
paccuutaem 1o dpopmyie (3.6):

9+0,1(pew+an o maz)

=0,75-10 N, =0.75.10%01(-109+6+34.2) . 514

=60786nBm = 60,8#Bm

i — 46 nbwm.
CpaBHUM TOTY4EHHYIO MOIIHOCTH IITyMOB ¢ HOPMATHUBHOM JIJIsi MarucTpa-

PC umae

m:
P =0,75nBm [ km-2000xm -100 = 150nBm .

cut maz

Kak BuguM, Pey var < Pewr sopu -

4. [TocTporM quarpamMmy ypoBHEH JIJIsl BCEX y4acTKOB (pUCYHOK 3.4).

A6 Q ATC ﬁ MI'TC-1 MI'TC-2 Q
I T T

I I I I I
Z[BM I1 I1+|2 I1+|2+I_
A

20 - [\ /\ .
0
\\I&s \I-9.5 I
-13
-14.2
-20— cur”Han
-40—
4
62.5
-60_
_80_ | I I |
-100 - 99 yMm
- -109

Pucynok 3.4 — [lnarpamma ypoBHeH

v
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4.1. AGOHEHTCKUH y4acTOK.

Hawanersiii ypoBens pr = 0 1bm0.

3aTyxaHue B JIMHUHM BMECTe C ymuHuTeNneM +3 nb.

3aryxanue B qudcucreme +10 nb.

YpoBeHb Ha BXOIE YETHIPEXITPOBOIHOTO oOKOHUYaHMs —13 nbwmO.

YpoBeHb COOCTBEHHBIX ITyMOB Ha Bxoje ycunurens —129 nbm0, a momr-
HocTh mryma —0,1 nBrT.

4.2. 30HOBBII y4acCTOK.

YpoBeHb CUTHAJA HA BXOJIE YYACTKA Pr oy — +20 1bmO.

3aTyxaHue Ha YCUIIUTEIBHBIX yUaCTKAX:

1 -325 ub,
2-5-29.5 1B,
6 — 24,6 nb.

YpoBeHb COOCTBEHHBIX IIYMOB, IIPUBEICHHBIX KO BXOJY MEPBOTO YCHIIH-
tensa —99 nbwM, a Ha ero Beixoge —66,5 n1bm.

K oxkOHYaHHIO 30HOBOTO ydJacTKa 3a CYET HAKOIUICHHS COOCTBCHHBIX IITY-
MOB HX YPOBEHb Ha BBIXOJI¢ JocTHUTaeT —62,5 nbm.

4.3. MaructpaiabHBIA y9aCTOK.

VYpoBeHb curnana Ha Bxoje +20 gbm.

3aTyxaHHe Ha YCHJIMTEIBHBIX ydacTkax 34,2 nb, a Ha mociemaHeM yKopo-
YeHHOM yuacTke —17 nb

YpoBeHb COOCTBEHHBIX IITyMOB Ha BBIX01¢ —46 1bM.

3.2. KonTpoJgbHas padora Ne2

Hudposbie cucrembl nepenauun (L CII)

3aganue

B ILCIT ¢ UKM-30 B miukie ¢ Homepom N 3anstel 3 u3 30 napopmanmon-
HBIX KaHabHBIX HHTepBaoB (KUW) ¢ HOMepamu X,Y,Z, B KOTOPBIX IepeaacTcs
COOTBETCTBEHHO LU(ppoBasd nunpopmanus ly, ly, 1,.

Cuctema pabotaeT B Oe3aBapuilHOM peKHUME, CBOOOJHbIE KaHAJIbHbIE WH-
TepBaJibl HE 3aHATHI. J[J11 KaHAIOB Mepejauyn CUTHAIU3AlMU B PEKUME Mepeaaunt
uH(OPMAITHN Ha BCEX MO3UIMIX TTepeIaroTCs 3HaUeHHsT «0».

Haiitu u u3o0pa3uth uMmynbcHble nocieaoBarenbHoct KM ¢ Homepamu
oT X-1 1o z+1 Ha BEIXOJE: a) KOMIIpeccopa, 0) ycTpolicTBa 0OBETMHEHNUS, B) JTHU-
HEWHOI0 KOJIepa, €ClId B CUCTEME IPUMEHSETCSl 3aKOH KOMIaHAUPOBaHus (, 3a-
KOH JIMHEWHOT'O KOJAUPOBAHUA C.

Paccuurtars u n300pa3uTh rpaduyecKu CIEKTP BBIXOJIHON UMIYJIbCHOM MO-
CJIeI0BATEIBHOCTH.

JaTh aHanu3 U caenaTh BEIBOABI 110 MOJTYYECHHBIM PE3yJbTaTaM.

BapwuanTsl 3agaHuii mpuBeieHsI B Tabmuie 3.6.
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Tabmuna 3.6

Howmep Bapuanta

KOJI, C q

JIuaenHpI | 3aK0H

112 (3 (4 |5 |6 |7 |8 |9 |10|135 |1200 |4100 | HDB-3 A
11 |12 |13 |14 [ 15|16 |17 | 18 | 19 | 20 | 210 | 1887 | 4200 | urim A
21 (22 |23 |24 | 25 [ 26 | 27 | 28 [ 29 | 30 | 302 | 2500 | 4300 | CMI A
31 (32| 33|34 |35 3637383940391 |3205| 4400 | 4B3T A
41 [ 42|43 [ 44 |45 |46 | 47 | 48 | 49 [ 50 | 450 | 3810 | 5000 | Brmmymscusit xox A
51 (52 | 53 |54 | 55 |56 | 57 | 58 |59 | 60 | 478 | 2222 | 5500 | HDB-3 M
61|62 |63 |64 |65|66|67|68]|69]| 70555 | 1520 | 6000 | UIll N
71 (72|73 |74 |75 |76 | 77 | 78 | 79 | 80 | 721 | 1111 | 6500 | CMI M
81 (82|83 |84 |85 86|87 |88|89]9 |833 | 2000 7000 | 4B3T N
9119293194 |95|96|97|98|99|10]|940 | 2150 | 8000 | bunmmymscusii kon n
1 |1 |0 |0 |[16]17 16|17 |15]15 X

3 (2 |1 |2 |17|18 18|19 1617 y

4 |4 |3 |3 |19|20] 19|20 1818 7

0 |1 |2 [3 |45 |6 |7 [8 |9 n(k)

MeTtoanyeckue yKa3aHHus K BbINIOJHECHUIO 321aHUS

1. ludposeie orcyetsl ly, ly, |, mpeobpasyroTcs B ABOMYHBIM HUPPOBOU
KOJ B COOTBETCTBHMH C 3aJIaHHBIM 3aKOoHOM komrmpeccuu A wian W ([TpakTrye-
ckoe 3ansaTue Neb). Eciin Mex 1y 3alaHHBIMH KaHAJIbHBIMU WHTEPBaJIaMU BCTpPE-
4aeTcs MPOMYCK, TO B TUX KaHAJBHBIX MHTEpBaJIaxX UH(OpPMaIIH OTCYTCTBYET.

2. B ycTpoiictBe o0benuHeHUsT K WHOOPMAITMOHHBIM KaHAJIBHBIM HHTEP-
BajiaM JI0OABIIAIOTCS CIy)KeOHBbIe KaHanbHbIe HHTepBabl ([IpakTHueckoe 3aHs-
tre Neb).

3. NMmynbscHas moCiieI0BaTEILHOCTh HA BBIXOJIC JIMHEHHOTO Kojepa Ha-
XOJIUTCS B COOTBETCTBUM C [IpakTuueckum 3anstuem Ne/.

4. CnexTpsl UMIYJIbCHBIX MOCIEIOBATEIBHOCTEN PaCcCUUTHIBAIOTCS B CO-
orBeTcTBUHM C [IpakTuueckum 3ansiTuem No4.

IIpu pabote B pekume 3JIEKTPOHHOM MOYTHl HOMEP IHUKJIA N ¥ JTUHEHHBIN
KOJI C 3aJar0TCA MPENojaBaTeeM IOCE MOJYYEHHUs MPAaBUIBHOTO OTBETA IO
OpeAbIAYIIEMY TYHKTY 3a1aHUSI.
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IMpumep pemenust (cxeMaTHIHO)

Hano: x=1,y=3,z=4;n=10;
Ix=953, Iy= 2107, 1,= 5512;
Koa — UIIH, 3aKk0H KOMIIPECCHH - LI .

Pemenue:

1. IIpeobpazyem |; B uudpoBoil KO B COOTBETCTBUU C METOAUKOU, U3IIO-
KEHHOM B npaktudyeckoM 3ausaTuu Neb. [Ipu odopmiaenun paboTsl MPUBECTH BCE
MOPOOHBIE BHIKIIAJIKH.

k=953 — 01001110 (KM1);
ly=2107 — 01100000 (KM3);
=5512 — 01110101 (KU4).

ITockonpky KaHaIbHBIM HHTEpBaI K2 He 3aHAT, TO Ha BCEX MO3UITUAX TaM
Oynyt Hyiu. To xe OyaeT muist kaHaia ¢ Homepom Z+1 (KU5).

2. B xanaie ¢ HomepoMm X-1 (KM0) Ha mo3HIHSIX P2-Pg MEPEIASTCS ITUKIIO-
BBIIl CHHXPOCHTHAJI, @ Ha TIO3UITUH P1 JJISI TUCKPETHOW mHpopMarmu — «0».

T.o. nis KWy — 00011011 u Bcs mudpoBas mociae0BaTeIbHOCTh Oy /IET:

1C
00011011 01001110 00000000 01100000 01110101 00000000 .
KU, K, KU, KU; K, KUs

3. Jluneltupnii kox GoOpMUPYETCS] B COOTBETCTBUHU C aJITOPUTMAMH, H3JI0-
*eHHbIMU B [IpakTuueckom 3auatuu Ne/.

g o0 01 1

S S S .
: I

Pucynok 3.5 — Kox UIIA

(CtyneHt B pabOTe MPUBOIUT KOJ MOJTHOCTHIO).

4. Bexoano# curnain (kox UITH) MOXHO MpeCTaBUTh KaK CyMMY TIEpHO-
JMYECKOTO OMITOJISIPHOTO CHTHAJIA ¢ TiepuoaoM T u ciydaitHoro (pucyHok 3.6).
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Pucynok 3.6 — Cocrasmstomas koga YITH

AMIUTATYTHBIN CIIEKTP BBIXOIHOTO CUTHAIA HaXOAUM KaK CYMMY CIEKTPOB
(ITpaktrueckoe 3ansiTre Ne6):

S(w) = St(®) + Sea(),

] T
sinw %
] T
Sex(®) = 2502 dsin <.
(0}

4

AMIUTMTYIHBIN cieKTp St(0) HAXOIUTCS MO CIIEKTPY Sc,(®) B TUCKPETHBIX

2
TOYKAX My = K?, a aMIUIUTYABI B OTUX TOYKAX —

C, = T—lcS(coK).

Jlns pacuera CHEKTpOB HaijaeMm 3HadeHue T., UCXOIS U3 JUIUTSIBLHOCTH
nukma Ty = 125 Mkc:

_ T, _125ukc
32-8 32-8

c =0,448 mxkc.
Paccuntaem u moctpouM croekTp Sc(®) B Oe3pa3MepHBIX KOOpIUHATAX
SC

80“1”_ (oT) (pucynok 3.7).
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Pucynok 3.7 — CriexTp curnana

Havinem cocraBnsiromme TMCKPETHOTO CIEKTPa

(,00:0, CO:O|

m = 12—7[, COlTC:ZTE, C1:0,
_ A 27 _ —

602—2-_]_—, oy 1. =4, C2—O.

BbiBOaBI:
1. CriexTp 3aJJaHHOTO BBIXOJHOTO CHUTHAJIa TUCKPETHBIX COCTABIISIIOIINX HE
WMEET U, B TOM YHUCJIE, HE COACPKUT CUTHAJIAa TAKTOBOW YaCTOTHI.
2. Kog UIIN comepXUT MHOTO «HYJEH», HAYIINX MOAPSI, YTO TaKKe He-
yIOOHO JUTSl BBIICJICHUS] TAKTOBOM 9acTOTHI (CTYACHT JOJDKEH chopMyIHMpoOBaTh
HE MEHEE YEThIPEX IYHKTOB B BBIBOJIAX).
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