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JlabopaTtopHas pabota Nel
MHorodyHKIIMOHAIBHAS crucTeMa o0paboTKu U nepenayn nHpopmarmu REX-400

[{ens padoTer: M3yunTh M HAYYIUTHCS MOTB30BaThes cucTemoin REX-400.
Coneprxanue pabOTHI.

B nponecce paboTsl HEOOXOAUMO BBIIOJIHUTH CIAEAYIOIIEE:

- 03HAaKOMHTHKCS ¢ PykoBoacTBOM omepatopa 1o padote cucremoit REX-400;

- copMupoBaTh COOOIIICHHUE,;

- OTMPaBUTH COOOIIEHHUE TIO IIEKTPOHHOH MOYTE;

- OTIPaBUTH COOOIIEHNE HECKOJIBKUM ajipecaTaM OJHOBPEMEHHO;

- BKJIIOYUTH B COCTaB COOOIIEHNS OJIMH WIIM HECKOJIBKO (haifIoB IH000TO THTIA,

- BbIOpaTh MUChMa U3 CHCTEMHBIX MAIOK JUIsI MOCIEAYIOEro PEeAaKTUPOBAHUS U

OTIIPaBKH IO aJIpECaM.

Kpatkue cBeaeHus u3 Teopuu.

Cucrema REX-400 — 310 pacnpesienieHHasi cucTeMa ¢ MHOTO(YHKIIMOHATIBHOTO
MIOYTOBOTO  CEpPBUCA, MPEAOCTABISAIONIAs CBOMM  TOJIb30BATEISIM  IIMPOKUE
BO3MOYKHOCTH COBPEMEHHOM JJICKTPOHHOH TOYTHI ¢ MaKCUMAIbHBIM, TEICKCHBIM H
TenerpadHBIM CEPBUCOM, a TaK-)Ke BBIXOJl B KOMITBIOTEpHBIE ceTU. B cocTaB o/HOIA
ctaHuuu cucteMbl REX-400 BxomsT mporpaMMHO-anmnapaTHble CpPEACTBa, KOTOPHIE
00pa3yroT €ANHbIE KOMIUIEKC, TIO3BOJISIONINN CBOMM MOJIb30BATESIM OCYIIECTBIIATh
JOCTYIl K CHCTEME W3 pa3HbIX TeleMaTHdyecKux cpen (TenedoHHas ceTh 00ILero
HazHaueHud, cetb AT-50, cethb X.25 U 1p.) W MOJB30BATHCS CEPBUCOM CHUCTEMBI,
UCTIONIB3YST  pa3lIuYHbIC KOMMYHUKAIITHOHHOE o0opy0oBaHUE (Moaemsl,
(dakcuMIIbHBIC anmapaThl, (akc-MOJEMBI U JIp. ).

Cerp REX-400 — 310 coBokymHOCTh cTaHmmii REX-400, cBA3aHHBIX MEXIY
c000i pa3IMUYHBIMU KaHAJIAMU CBSI3H.

Komnonentamu cuctembl REX-400 siBnsiercst:

- cTaHuuu 31ekTpoHHO# moutel REX-400 (cranmms REX-400);
- areHTHI MOJIH30BATENICH WM MOJIb30BaTENbCKUE TepMUHAILI (All);

Kananel cBs3u  (ceTb MakeTHOM KoMMmyTauuun X.25, KOMMyTHpyemas
TenedoHHas CeTh, Tenerpadubie kaHanbl, kaHaisl cetd TEJIKC u ap.).

IToxcucrema REX-400.

Cuctema REX-400 Bxitrouaet B ce0sl CJIeIyIONIHE TOICUCTEMBI:
- Hudopmanmonno — crpaBouHas noacucrema REX Info;

- Dnexkrponnoii moutsl (REX Mail);

- ®akcumuibHOTO cepuca (REX Fax);



3amaveii J1abopaTOpHOU pabOTHI ABISETCS U3yUYeHHE paboThl moacuctembl REX Mail
B pEXKHME IIOYTOBBIX 3alpPOCOB C HCIOJB30BAHHWEM CIHEIUATU3HPOBAHHON
nporpammel AreHT nosb3oBarenst UA.REX [1].

3anyck nporpammbl UA.REX.exe.
Yepes cucremy DOS:

- Haiitu qupektoprro UA.REX u BoiiTH B HEE,;

- Hal'TK mporpaMmy Ua.rex.exe u Haxkath KI.<ENTER>.
Yepezs WINDOWS XP;

- Ha paboyeM CToJIE;

- HAlTH Ua_TeX U BOWTH B 3Ty IPOrpPaMmy.

Co3zmanne cooOIeHus.

BBox TeMBI cooO1IeHuS.

Jms co3manus cooOImeHus Haxath KiI. F4 ¢ mOMOIIBbIO KJIaBUII HABUTAIUH
BbIOpaTh PYHKIIMOHAIbHYIO CTPOKY “TeMa coobmienus” u Haxatb <ENTER>, mocine
ATOTO MOSBUTCS “OKHO”, MpejyIararoliee BBECTH TeMy cooOIeHus ;Hampumep; “Moé
nepBoe coobmenne” u Haxxate <ENTER>.

OTtmnpaBka cooOIIeHHs

Yto0OB! HArISAHO MPOAEMOHCTPUPOBaTh paboTy cuctembl REX-400, otripaBum
CO3JJaHHOE COOOIIEHNE Ha TEJNETANUI PACIOJIOKEHHBIA B TAOOPATOPHUHU.

Anpec Teneraiina <TGL=123432>.

UToOBI BBECTH ajpec MoyydaTesis HeoOXOAMMO: B TJIAaBHOM MEHIO BBIOpaTh
GyHKIIHOHATBHYIO CTPOKY “OcHOBHBIC MonyyaTenn’” U Haxath <ENTER>;

HaxaTh <ESC> u nanucats ums nonyuarens “TGL=123432";
Haxxatb <ENTER> u 2-a paza <ESC>,
Anpec nonyyaTens ykasaH [2].

BBoj TekcTa cooOmieHus.
UToOBI BBECTH TEKCT COOOIICHMS, HEOOXOAMMO BBIOpaTh (HYHKIIMOHAILHYIO
cTpoky “Texcr” n HaxaTe <ENTER>.
HabpaTh He0OXOIUMBIN TEKCT:
- Haxare <ESC> u nats otBeT "JIA” Ha 3ampoc MporpaMMbl O COXpaHEHUHU TEKCTa
¢ moMoInbeio ki1asumu <ENTER>.

OtmpaBneHne co31aHHOTO COOOIICHNSI.
Jlnst oTnpaBiIeHHus CO3IaHHOTO COOOIICHUSI ,HEOOXOAMMO MEPEHECTH CO3AaHHOE
coobmenue u3 ‘‘Paboueit mamku", B KOTOpPOM OHO OBLJIO CO3/1aHO, B MAalKy



“Otnpasnsiembie coobmenus”. Jlms storo Haxkatb <F7> u BeIOpaTh C TOMOIIBIO

KJIaBUIII HaBUTAMK MYHKT "OTHpasiisieMble COOOIICHUS

Haxxatb <ENTER> u gate otBer "JIA" Ha Bompoc mporpammsl "IlepeHectu B
oTnpasisieMble coobmenus?" ¢ momoibio KI.<ENTER>.

s ornpaBku cooOmenns Haxath kiasumm <Ctrl> + <P6> omnOoBpeMeHHO.
[Iporpamma UA.REX otmpaBut coobuieHue.

[Ipucoenvnuenue (}haityioB K COOOIIEHUIO.
Ya006cTBO 3TOM (QYHKIMM 3aKJIIOYaeTcss B TOM, YTO MOXXHO 3apaHee

HOHFOTOBHGHHBIﬁ ITAKCT HCO6XOILI/IMBIX COO6IHGHHﬁ OTIIPaBUTL 3a OJHH CCAHC
CBSI3U [3].

JI1st BBIOTHEHUS 3TOM (PYHKIIMK HEOOXOIUMO:

C IMOMOIIBIO KJIABUII HABUTALMK NTOABECTH Kypcop K cTtpoke « COOBLLIEHUE» n
Haxkath <ENTER>;

BBIOpATh MYHKT « UUTaTh COOOIICHNE U3 TANKK « U HaxaTh <Shift>< F7 >;

¢ mnomompbio KIL<TAB> mnepeiitu B «okHO» <[lupexkropuu>, BBIOPATH
HeoOxonumyto aupektoputo U Haxatb <ENTER>. 3atem <TAB>, mepeiitu B
«okHO» <®@aitnbr>, BeIOpaTh (¢aitn u Haxkate <ENTER>. Ilocne »storo,
aHAJIOTrMYHBIM 00pa3oM ,BbIOpATh HECKOJIBKO (PAlIOB M3 pa3HbIX AUpeKTopuii. B
«okHe» <CHUCOK MPUCOEIWHEHHBIX (aillIoB>,MOSBATCA BbIOpaHHbIE (DaJIbL.
Yucno npucoeAMHEHHbIX (DaiiIoB HE JOJKHO mpeBbimath 20-TH;

¢ nmomouipr0 KiI.<TAB> mepeiity B «OkHO» <Palim>, Ha3BaThb IOJYYEHHBIN
cOopHBIi (aitn cBouM nMeHeM 1 HaxkaTb <ENTER>;

HaxaThb<ESC> u BBIOpaTh yTBEPIUTEIHHBIM OTBET, HA BOMPOC MPOTPAMMBI.
®aitn, cocTOSIIUIA U3 MPUCOEANHEHHBIX (haioB HaxoauTcs B rpade <daitnbr>.

Otyet o paboTe AOHKEH COAEPKATh:

KpaTKyto (OpMyJIHPOBKY LEIH pabOThI;

BO3MOXHOCTH IIporpaMmmbl AreHT nosib3oBatens LIABEX;
pacreyaTky NepelaHHbIX U OTIPABIEHHBIX COOOIEHUI;
BBIBO/IbI 10 BBITIOJIHEHHOM J1a00paTopHOil padoTe.

KonTposnbHbIE BOITPOCHI

. Haznauenue mexaynapoanoro crangapra X-400.

. [IpuHIMN AeCTBUS U OCHOBHBIE XapakTepucTuku cuctembl X-400.

. BoaMoxHocTH, IpeiocTaBiasieMbie Tob3oBarennto cucremoir REX-400.
. CocraB noacuctem REX-400.

. Kak ornipaButh 1 mpuHATH COOOIICHUE?

. Kak mpucoenuuuTs (haiisiel K OTIPaBISIEMOMY COOOIICHHIO?



JIABOPATOPHAS PABOTA Ne 2.1
Nzyuenue Tenerpaduoro anmapara F-2000

[ens maboparopHOit pabOTHI
N3yyenne mnpuHOUIOB TenerpadHONW  CBS3M, OCHOBHBIX TEXHUYECKHUX
XapakTepUCTUK  ycTpoiictBa Tenertadinma F-2000,0BnaneHne  MpakTUYECKUMU
HAaBBIKAMHU I10 BKJIIOYCHUIO, PETYJIHUPOBKE, BXOXKICHUIO B CBiI3b I mepemaue
uHopMarmm.

Conepxanue 1a00paTopHOi pabOThI

Heo0x01umMo BBITIOTHUTE CIIEAYIONIEE;

M3yunTh Ha3HAUYCHHWE, TEXHUYCCKHUE XaPAKTEPUCTHUKH, MPUHITUI JICHCTBUA,
YCTPOWCTBO M KOHCTpyKIuio Tenetaimna F-2000;

[IpoBecTH BKIIIOUEHHE M MPOBEPKY PAOOTOCIIOCOOHOCTH ammnapara B MECTHOM
PEXUME;

[IpoBecTn nepenavy v nmpueM 3aJaHHON HH(POPMAIIUK C TTIOMOIIBIO TeJIeTaina
F-2000;

[TpousBecTn OLIEHKY KadecTBa MPHUHATON WH(OpPMAIMK ITyTeM CPAaBHEHUS €€ C
MIEPEIAHHOM;

[ToaroToBUTH MUCHMEHHBIN OTUET 10 JTabOpaTOpHOM paboTe.

Haznauenne u TexHnyeckue xapakrepuctuku tenetaiin F-2000

ABTOMaTH3UpPOBaHHBIM pyJoHHBIM ammapar F-2000 »snekTponHOrO THMA
npeaHa3HadyeH g paboThl B OKOHEUHBIX IyHKTaxX Ha CETAX TejerpadHoi CBs3U C
KOMMYyTAaIlMel KaHaJloB OOIIEro MoJib30BaHUsI M aDOHEHTCKOTOo TelerpaupoBaHust B
KayecTBE OKOHEYHBIX IMYHKTOB MpHU OpraHU3aluu HH(OpMAalMOHHON TejerpagpHou
cBs13u Ha kpynHbIX ATC.

AnmnapaT COCTOUT U3 ChEMHBIX 3aKOHUCHHBIX OJI0KOB: penepdopartopa (PIID),
tpancmutTepa (TPH), 3anmomunuaromero ycrporictBa (3VY), knaBuarypsl (KJIB),
BbI3bIBHOTO ycTpoiictBa (BII), kotopsie Oyayud NOAKIIOYEHHBIMH K OJIOKY
nevaratoniero ycrporcrsa (I1Y), oOpa3ytor MakcuMalbHbBIN KOMIUIEKT anmnaparta. 13
MaKCHUMaJIbHOTO KOMIUIEKTa MpPH ONPEACNIEHHBIX YCJIOBUAX 3KCIUTyaTallkd MOTYT
M3BIMATHCS OJTHO, HECKOJIBKO MK Bee O1oku, kpome (ITY).

Tak, npu paboTe MO HEKOMMYTHPYEMBIM TeJlehOHHBIM KaHAllaM |
bu3uyecKkuM JIMHUAM u3biMaeTcs 010k BIT.

Ecau Her HamoOHOCTM B TpueMe COOOIIeHUN Ha nep(oJsieHTy U mepenadyu
cooO1ennit ¢ nepdosieHTsl, To u3biMaroTcs 010ku (PIID) u (TPU). MunuManbHbIM



KOMILUIEKT anmapara coctouT u3 Onoka IIY. B 3ToM ciayyae OH MOXET TOJBKO
IPUHHUMATh TeIEPOHHbIE COOOILIEHUS C pacledyaTKol ux Ha TejaerpadHyo pyJIOHHYIO
JICHTY.

VYKa3zaHHBI MNOAXOJ K KOMIUIEKTAalMU TeJIETallla IO3BOJSIET B KaXIOM
KOHKPETHOM CJy4yae BBIOpaTh IJIsi YCTAaHOBKM Ha OKOHEUYHOM IIYHKTE TOJIBKO
HeoOXoauMble Uit paboOThl  OJOKH, 4YeM ONTUMHU3HPYIOTCS PAl  OCHOBHBIX
XapaKTEPUCTHK  ceTell  Tene(OHHOM  CBSI3U:  CTOMMOCTb,  NOTpEOJICHHE
AJICKTPOIHEPTHH, HAICIKHOCTD U T.1. [4].

Teneraiin F-2000 umeeT cienyromue XapakKTepUCTHKU:

N cnonb3yeMBbIil TETETPADHBIM KOJT .....vveeeeeerreeeesiieeessireeeesnseeesssssnesssssseessssneesssnns MTK-2
CKOpPOCTH TEIETPADUPOBAHMST, BOJL ..vvveenerrereenerreessnrereessrneesasnseeesssseeessnnees 50 u 100
TOYHOCTBH NOAIEPIKAHUS CKOPOCTH, Y0,HE OOJIEE. ... vverurreeriieeeireeeiree e eneee s 0,3
[TpOHU3BOAUTETBHOCTD, BHAK=MUH ...eeuveeiurreesnreesneessneessneeesnesssnnessnsesssnnneens 400-800
HomuHnanpHas JIATETLHOCTD, €IMHUYHBIC SJIEMEHTHI IIUKJIA TIEPEIAUM.............. 7,5
070201 2B 1§ 0) 2 (S0 : TP PP PPPPPTP 6,5
KpaeBble nckaxxeHnusi, BHOCUMbIC TIEPEAATUUKOM, Y0, HE OOJICL. ... .vvuvveneeennrnnnns 2
Ucnpapnstomas crnocoOHOCTs TpueMHUKa, %0, HE MeEHee TI0 KpPaeBbIM
17 (2 XS] 16 1Y P P 45
TIO TIPOITIEHIISIM ....vevvveeeesssutseeeeessaassseseeesasasssseaaessassssseaeessansssseeeessannnrneeeeesannnnneeeens 7
CoOCTBEHHAs BEPHOCTD AIIAPATA, HE XYIKE ..evverurrrerrersrrresnreessneessneeesnesssnneessnnes 10
UKCIO MEUATACMBIX CUMBOJIOB ....uvvvreeeuereeeessreeesssseeessnsseesssseesssnsseessnsseeessnnes 52-78
UHCITIO BHAKOB B CTPOKE ...vvvreeeeererrreeeeesierreeeeeessassssessesssnssssessssssnsssseessssnnsns 69—80
CKOPOCTD TCUATH, BHAK/C....uvvveeeieveeeeireeeessssneessssseesssssaesssnsseesssssssesssssessssnssssessnnns 25
[IIuprHa OYMa)KHOTO PYIOHA, MM, HE OOJICC......eeeeeerrireeririieesiineessinneessssneesanns 215
Pa3noskeHHE MEYATAEMOIO 3HAKA, TOUK.\.vuuururrreeurerssiiisssssssssssssssessssssssssesmssssnes 79
Yuciio mevaraeMblX 3K3eMIUIIPOB MPHU HMCMOJIb30BAHUM OOBIKHOBEHHOW PYJIOHHOM
O 1 SO PTRPPPR 1
MIPU UCTIOJB30BAHUM CHELUATBHONU PYTOHHOM OYMATH. .. ..evvevvreeieienireeeieeenneeennns 3
EMKOCTB aBTOOTBETUHKA, KOAOBAST KOMOMHALIMS......ccvvvierierreversresssssssssnnnsnnnnsnns 20
EMKOCTB JIEKTPOHHOMN TMAMSATH, BHAK ...ceeuvreeerurreeeesnreeesarneeesssnneessssseessssseeeess 1024
EMKOCTD OY(PEPHOM TAMSITH, BHAK ....eevvveeerereernrreennreeereeenseeenssesssneessseesssaeessseeess 32
Pabounii ToOk B IMHEHHOM 1IeTIH, Ha, IPH paboTe
L6105 00) 100 ) (0103 & (0 ) % SRR 50
D10:3%: 40 1 (0] (0103 (0] (PP PUUR PRSPPI 20

JIOTTYCTUMBIE OTKJIOHCHHSI HATIPSDKCHUS TTUTAIOIEH CeTU OT HOMUHAIIBHOTO 3HAYCHHUS
220B, Q0..uii it —15+10
[ToTpebisiemast MomHOCTh, BA



JUIST MAKCUMAJTBHOTO KOMIITICKTA ..vvvvvuenneeserrrussnsseeessssssssssssessssssssssnsesssssssssnnseeeenes 220

JUIE MUHAMAITBHOTO KOMIITEKTA ....eeevvrunseessnsssesssssesssssnsssssssnssesessnseessssnseeessneeeees 140
Macca, KT.

JUT MAKCUMATBHOTO KOMIITTEKTA ....eevvrrsseessnnssssessnnsessssnssssessnsssssssnsesssssnnseessnnns 28,5

JUISI MUHAMAITBHOTO KOMIIITEKTA ...evvueeeenneernsssunssssassessnssssnsssssnsessnsssssssessnsessnseees 18,5

[Tpunuun aeiicteus tenetaitna F-2000

Pexxum pabotbl ammapata (mepenaya, MpUEM, MECTHBIM PEKHUM), UCTOUHHKHU
uHdopmaruu  (kiaBuatrypa, 3Y, KOMMYTaTOp aBTOOTBETa, TPAHCMUTTEpP) W
npueMHUKHM uHGopManuu (TedaTaromee yCTpOMCTBO U (wim) penepdoparop)
3a/1al0Tcs OJIOKOM BBIOOpa pekrMa Ha OCHOBE MH(POpPMAIINH, BBEACHHON ONepaTopoM
C KJIaBUATYpbl YIPABIECHUS WU OCTYIUBIIEH CO BXOIAIIECH JIMHUU.

BbI30B a00HEHTa M YCTaHOBJIEHUE COEIMHEHUS MIPU Nepeiaye HHPOPMALIHH
OCYUIECTBJISIIOTCS ONEPATOPOM C IOMOIIBIO BBI3BIBHOIO YCTPOMCTBA - (IpH paboTe 1o
KOMMYTUpPYEMbIM T KaHaizam HaOOp HoOMepa BbI3bIBAEMOro abOHEHTa
OCYIIECTBIISIETCS. C MOMOILBIO KJIaBHATYpbl (LUU(POBON peructp); mpu padorTe 1o
HEKOMMYTUPYEMBbIM KaHalaM W (U3MYECKUM LEMsM HOMEp He Habupaercs).
[lepenaBaemast uHpOpMaIKs B BUIE KOJOBBIX KOMOWHAIIMI [TOCTYNAET OT OJJHOTO U3
HMCTOYHMKOB MH(POPMALIMM Ha BXOJ JJEKTPOHHOro mnepeaardrka. OcTajibHbIe
HMCTOYHHMKU MH(OpMAIMK B 3TO BpeMs OJOKHUpYIoTcs 0J0KOM BbIOOpa pexuma. Ilpu
nepegade MHQOpMAUMU C  KJIABUATYypbl CKOPOCTh  IOCTYIUIEHHUS  KOJOBBIX
KOMOMHAIMI Ha BXOJ TMepeAaTdyuka B HEKOTOPhIE MPOMEXKYTKH BPEMEHU MOMKET
OpeBbIIaTh  CKOPOCTh  TenerpadupoBanus. YtoObl HE JOMYCTUTh IOTEPh
WNudpopmanuu npu nepegave ¢ KiaBUaTypbl, OHA BBOAMUTCS MOCJIEI0BATEIbHO, 3HAK
3a 3HaKOM, B OydepHoe ycTpoicTBO (OyhepHBbIii HAKOMUTENb) EMKOCThIO 32 KOJIOBBIE
KOMOUWHAIMU (3TO YCTPOMCTBO BXOJUT B COCTaB OJioKa KiaBuaTypbl). CUMTHIBAaHHUE
KOJOBBIX KOMOMHANMi U3 Oy(pepHOro HAKOMUTEN OCYIIECTBIISETCS C MOCTOSHHOM
CKOPOCTBIO, COOTBETCTBYIOIIEH CKOpOCTH TenerpadupoBanus. B mnepenarumke
KaXaas KoJoBasg KoMOMHamus mpeoOpasyercss B TenerpadHblii  CHUTHAI
(mocneoBaTeNbHYI0 CTAPTCTOIHYI0 KOMOMHAIMIO TeerpadHbIX MOCHIJIOK) KOTOPBIM
4yepe3 COrjacyrollee YCTPOMCTBO IMEpPENaeTcss 3aTeM B JIMHHUIO CBA3W. [Ipu mpueme
TesnerpadHbIi CUTHAJ C JIMHUM CBSI3U MOCTyNaeT Ha BX0J 3IeKTpOHHOTO MPUEMHHKA,
rie NOPOXOJUT Yepe3 COIVIacylollee YCTPOMCTBO MpeoOpasyeTcsi B  KOJOBBIE
KOMOMHAIMK, TOCTYMAOIINE C BbIXOJA NMPUEMHUKA HA IeyaTarollee yCTPOMCTBO,
peniepdoparopa u gemudparopa KoJoBOW KOMOMHAIIMU 3ampoca aBTOOTBETa (KTO
tam?). Ilpu mocTtymieHud Takol KOMOWMHANMM  JAemmdpaTop 3arpeniaer
penepdoparopy mnepdopanuo KOMOWHAIIMK 3ampoca aBTOOTBETa Ha MepQOJICHTY,
BKJIFOYAET KOMMYTaTOp aBTOOTBeTa. KoMMyTaTOp aBTOOTBETA MOAKIIOYAET KO BXOAY
neperaTunka BCTPOCGHHOE B KOMMYTATOp YCTPOWCTBO aBTOOTBETa €MKOCThbIO 20



MATAPA3PSATHBIX KOJOBBIX KOMOWHAIMKA H TOCHIJIAET KOMOWHAIIMM aBTOOTBETA B
nepegaTyuk. B yCTpOWCTBO aBTOOTBETa MPEABAPUTENBHO 3aHOCHUTCS  KOJ
(ompeneneHHass MOCIENOBATEIBLHOCTh JECATUYHBIX IUGp U OYKB PYCCKOTO
andasuTa,HanpaMep, 1 23456-MEPKYPHH), npucBanBaeMelii Ha TernerpadHO# ceTH
TOJIBKO JAHHOMY OKOHEYHOMY NyHKTy. Bo Bpems mnepemaum aBTOOTBETa padoTa
peniepdoparopa Takke OJOKUPYETCH.

[Ipn OTCyTCTBMM CHUTHajIa C JIMHUM B TeUeHHE 45C aBTOCTON BBIKIIOYACT
JIBUTATENIb IPUEMHOTO anmapara.

Hemmdparop ciyKeOHBIX CUTHAJIOB (OPMHUPYET CUTHANIbI YIPaBICHUS,
COOTBETCTBYIOIMNE KO/M0BbIM KoMOuHaiusMm [IEPEBO/] cTtpoku, BO3Bpar KapeTkw,
I[NEPEBOJI CTPOKM BO3BPAT KAPETKW, koropbie ympaBisitoT paboToit
[IarOBBIM JBUTATENIeH MeYaTaIOIEro YCTPOUCTRA.

B mecTtHOM pexumMe uHpopmaius ¢ KiIaBUATypbl MOXXET ObITh 3aHECEHa B
3alIOMHMHAIOIIEE YCTPOHUCTBO eMKOCThIO 1024 msTupaspsiiHble KOJAOBbIE KOMOMHALIU
unu  ornepopupoBana Ha nepdoJeHTe C MoMollbl  penepdoparopa (¢
OJIHOBPEMEHHON TMeYaThl0 Ha PYJIOHHYIO TelerpagHylo JEHTY IeYaTarolnuM
ycrpoiictBoM) [5].

brox muTaHus CIyXUT OJs TOJYy4YEeHHsS CTAOUIIM3MPOBAHHBIX HAIPSKECHUN
HECKOJIbKO 3HAYEHUM, MCMHOJIb3YeMbIX JI MUTAHUS AJIEKTPOHHBIX CXEM, HMIArOBBIX
JIBUTATEJIEH TPAHCMHUTTEPA U MEYATAIOIIET0 YCTPOMCTBA, JIMHEUHBIX LIEMEH amapara.
biiok omopHbIx 4acTOT (HOPMUPYET CETKY 3HAUYEHUN BBICOKOCTAOWJIBHBIX YacCTOT,
MOJIb3YEMBIX JJI1 CHHXPOHU3AIUU pabOThl OTAEIbHBIX OJOKOB M BCEro arapara.

bnok knaBuatypsl
KnaBuatypa npegHazHaueHa s pydyHOro BBoJa MH(GOpMAIMU B MepeaaTuuK,
3aloOMMHAIOIIee yCTporcTBO win penepdoparop. KinaBuatypa mpencraBisier co0oit
KOHCTPYKTUBHO 3aKOHYEHHBIA OJIOK, COCTOSAIIMN W3 JABYX OTHEIbHBIX YacTeil:
MEXaHMYECKON KOHTAKTHOM U 3JIEKTPOHHOM.
Bce knaBumy OJOKUPYIOTCS SJIEKTPUUYECKU B CAEAYIOMIMX CAyYasx:

pu paboTe TPAHCMUTTEPHOU MPUCTABKH;

pu paboTe 3aTIOMUHAIOIIETO YCTPONCTBA B PEKUME BBIBOIa MH(POpMAITNK;
pu paboTe KOMMYTaTOpa aBTOOTBETA!

- OpU aBTOMAaTHYECKOW HEINPEPBIBHOM IIepeadye OJHOM M TOM K€ KOAOBOMU
KOMOMHAITUY C KJIaBUATYPHI.
IIpu mepemaue ¢ knaBuaTypbl 69 OTIEYaTAHHBIX C Hadajla CTPOKH 3HAKOB

AIEKTPUUYECKHU OJIOKUPYIOTCS BCE KJIABUIIIM, KPOME KJIABMIIL:
i<
— -BO3BpaT KapeTKH;

-HOBasi CTPOKaA.

B sTom ciyyae 010kupoBKa JH000M U3 KJIABUII CHUMAETCSI.
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[Tpu pabote Ha knaBuaType 3a 13 3HaKOB A0 KOHIIA CTPOKH cpabaThIBacT
3BYKOBasl CUTHAJIM3alMA, MPEaAynpexaas 00 OKOHYaHUU CTPOKHU (paboTaeT 10 KOHIA
CTPOKH).

MexaHnueckass KOHTaKTHas 4YacTh KIABUATYpbl COJIEPKUT Tpymmy u3 49
KJIABUII C HAHECEHHHIMM Ha HHUX IUdpaMu, CIyKeOHbBIMH 3HaKaMu, OyKBaMu
PYCCKOTO U JIATUHCKOTO ayi(haBUTA.

[TpuHIMn paboThl TPAHCMUTTEPA

TpancMuTTepHas NMpUCTaBKa MpeJHA3HAUCHA JUIsl CUMTHIBAHUS MH(OPMAIUU C
nep@oJIEHTHI U BHITIOJHEHA B BUJE KOHCTPYKTUBHO U (DYHKIIMOHAJILHO 3aKOHYEHHOTO
6sioka. CuuThiBaHUE MH(POPMAIIUK OCYIIECTBIISIETCS aBTOMAaTUYECKU CO CKOPOCTHIO,
COOTBETCTBYIOIICH BHIOpPAHHOU omepatopoM CKopocTu TenerpadupoBanus (50 umu
100 bon).

TpancMuTTepHAs MPUCTaBKa 00ECIIEYNBAET:

- TpoABIKEHHE TMepONICHThI M CYMTHIBAHHE KOJOBOM KOMOWHAIMU, KaK B
[OLIArOBOM, TaK W B HENPEPHIBHOM peXHMMax [0 CHUTHajaM olepaTopa WU
aBTOMATUYECKHU;

- aBTOMATUYECKOE MPEKpALEHUE CUYUTBHIBAHUSA HMHPOPMAUU [0 OKOHYAHUU
nepOJIEHTHI WK IPU OTKPHIBAHUH JICHTO MPHYKUMHOMN KPBIIIKH.

CuuTpiBaHuE MHQOPMALMU OCYIIECTBIISIETCS C MOMOLIBIO ONTO3JIEKTPOHHBIX
nap: cBeTousnydaromui quoa — (gotoauon. JIMHeika U3 MacTu CBETOU3IIYYaIOIMIUX
AM0J0B (TISITH - 71T MHPOPMAITMOHHBIX TOPOKEK M OJUH — JJISi CHHXPO - IOPOXKKH)
pacrnonaraercss Haj nep(oreHTod, a JNMHeWKa M3 MecTH (POTOAMOAOB - TOJ
nepdosneHtoii. B MOMEHT NpOXOXKIAEHHS OTBEPCTUS CHHXPO - JOPOKKH MHUMO
CUMTBHIBAIOUIETO Yy3/1a CBET IMOMajaeT Ha (OTOAMOA CHHXPO - JOPOXKKH, U
AJIEKTPOHHOM CXEMOM y3i1a CUYUTBIBaHUSA (OPMHUPYETCS CHUTHal (CONMpPOTHUBIICHHUE-
Majoe) 3aBUCUT OT OTCYTCTBUSA (HamU4Msl) OTBEPCTHS B COOTBETCTBYIOLICH
nH(pOpMaMOHHOW JOpokke. B pexume KonupoBaHUsi Mep(OJIEHT KOJOBBIE
KOMOMHAIMY MOCTYNaT B OJIOK penepdoparopa.

MexaHu3M NpOABUKEHUS JICHTHI B TPAaHCMUTTEpa coOpaH Ha 0a3e 111aroBOro
JBUTATENS, YNPABISIEMOro JJIEKTPOHHONW cxeMoil. CHrHalIM3aTopoM OKOHYAHMS
nepoJeHThl  SIBISETCA  JIONOJHUTENbHAs  ONTOBO  3JEKTPOHHAs  mapa.
PenepdopaTopHast mnpucTaBka MNpeAHa3Haue€Ha s 3anucu  MHGOpMaluu Ha
nepdoaeHTy B BHIE CHUCTEMbl OTBEPCTHI W BBINOJHEHA B BUAC (QDYHKIIMOHAIBHO U
KOHCTPYKTHUBHO 3aKOHYEHHOTO Y3JIa.

PenepdoparopHas cuctema obecreurnBaer:

- nepdopario KOAOBBIX OTBEPCTUl Ha TIep(OJICHTE;
- BBIITYCK TTep(OJICHTHI;
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- aBTOMATUYECKOE BBIKIIOUEHUE MABUTATENSA, €CIM HHPOpPMalUs OTCYTCTBYET B
TeueHue 45¢ (aBrocTon);

- 3amnpeT nepdoparuu komouHaiuii koga MTK-2 (kto Tam?);

- MEXaHWYCCKUH MO3HAYHBIN BO3BpAT MEPPOJICHTHI (MCIIONB3YeTCs ISl UCIIPABIICHUS
OIINOO0K).

[TpuHIMI pabOTHI 3alIOMUHAIOIIETO YCTPOMCTBA

[TonynpoBogHUKOBOE 3anoMuHaroiiee yctpoilctBo (3Y) emkocteio 1024 nsitu
- DIIEMEHTHBIX KOJIOBBIX KOMOWHAIMN CIIYKUT ISl OATOTOBKU, KOPPEKTUPOBAHUS U
XpaHeHus HH(pOpMallUM, TpeJIHA3HAYCHHOW [JIsi Tepelayd M aBTOMaTHYECKOU
nepenayn 3Tol mHGoOpMalMK Ha BXOJ I€YaTaloNIero yCTPOHCTBa, penepdoparopa
WJIM TIepelaTYMKa CO CKOPOCThIO, COOTBETCTBYIOIIECH BHIOpaHHOM
CKOPOCTHU TeserpadupoBaHus.

BBox M BBIBOJ KOJOBBIX KOMOMHAIMM, OCYIIECTBIISIETCS IapajuiebHbIM
crnoco0om 3aHeceHne nHpopmanuu B 3Y, IPOUCXOJUT C MOMOIIBIO KIIaBUATYPhl WIH
TPaHCMUTTEPA B MECTHOM pexume pabotel. Ilpu 3ToM obecneunBaercs
"BO3MOKHOCTh MCIIPaBJICHUS 3aMEUEHHBIX OMIMOOK B 3aHeceHHOU B 3Y uHpopManuu
U PEIAKTUPOBAHMS TEKCTA MYTEM CIECAYIOIIMNX JECUCTBUM:
- UCTIPABJICHUE OJJMHOYHBIX OMIMOOYHBIX 3HAKOB HA MIPaBUJIbHBIC;
- YHUUYTOXEHHE OITMOOUYHBIX 3HAKOB, OTACIBHBIX CJIOB U CTPOK /10 69 3HAKOB B OJHOM
CTpPOKE;
- YHUUTOXKEHUE Bcel 3aHeceHHo B 3Y uHpopmaluuy,
- BIIUCHIBAHUEM TPOITYLIEHHBIX WJIU JIOMOJIHUTEIBHBIX 3HAKOB, CJIOB M YacTEH TEKCTa
B IIPOM3BOJILHOM MECTE paHee 3aHECEHHON MH(pOpMAaIUH.

3V umMmeeT CBETOBYIO HHAMKAIMIO, CPabATHIBAIOINIYIO MPH:
- BBIBOJIC MH(OPMAIIUH;
- 3aII0JIHEHUHU BCcel eMKocTu IlamsTu;
- 3anucu ¢ 960-ro o 1023-ii 3HaK (CUTHATM3AIMKU OKOHYAHUSI eMKOCTH 3Y).
ITocne BBoma B 3Y 1024 3HakoB paboTa KJIaBUATypbl WJIM TpPaHCMUTTEpa
aBromMaTudecku Onokupyetcs. OxHa u Ta sxe uHbopMarys u3 3Y MOXKET BBIBOJUTHCS
MHOTOKpaTtHO. [IpegycMoTpeHa BO3MOXKHOCTh OJOKHMPOBKM BBOJAa U BBIBOJA
uHopmaruu, HayMHAS C TPOU3BOJIBHOTO Mecta B 3V, C TOCIEAYyIOIIeH
pazonokupoBkoit.  [lpum BbIKIIOYEHWM TUTaHUA 3Y WIM TNHTAHWS afmapara
XpaHsascs B 3alOMUHAIOIEMCA  YCTpoWcTBe  HMH(pOpMAIUs  IMOJHOCTHIO
YHUYTOXKACTCHI.

KoncTpyKus n opransl ynpasiaeHUs

Teneraitn F-2000 umeeT HACTONBHOE WCHOJHEHHUE. OJEKTPOHHAS CXeMa
ammapaTa BBIIOJTHEHAa HAa JUCKPETHBIX JJIEMEHTaX W MHUKpPOCXeMaxX CpefaHell wu
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0O0JIBIION CTENEHN MHTETPAllH, Pa3MEIIEHHBIX Ha CTEKJIOTEKCTOJMTOBBIX IJIaTax C
[eYaTHBIM MOHTaXOM. MeXaHN4YECKHUE IIEPEMEILECHUS B allllapaTe OCYIIECTBIISIIOTCS C
[IOMOIIIBIO IIATOBBIX JBUraTeNe U 3J€KTpOMarHuToB. CoequHEHNE MeXay OJI0KaMu
U y3JaMM anmnapara OCYyIIECTBISETCS ¢ MOMOIIBIO IJIOCKOIO JIBHTOUYHOTO Kalens U
TUIIOBBIX PAa3bEMOB ISl MOAKIIOYEHUS MPUOOpa TUAarHOCTHKHU C LIEJIbIO BBISABICHHUS
HeucnpaBHOCTe. OCHOBHBIE OJIOKM M Y3JIBI allliapaTta UMEIOT CIel] pa3bEMBI.

CmpaBa k xopmycy TJII' ammapara mnpukperuieHbl pernepdopaTop U
TPAHCMUTTEP CO CBOMMU OpraHaMH YIPaBJICHUS.

Ha smnoeBoil maHenu anmapara 3akpeIUBIFOTCSA:  KJIaBUATypa, OpPraHbl
YIPABJICHHsI aIlllapaToOM, OpraHbl yrpasieHUus U KOHTposst 3Y. C 3amHel CTOPOHBI
anmnapara UMeroTcs 1Ba kabens. Kabensb, mia nonkitoueHus k cetu 220 B, U kabenb
IUISL  TOAKJIIOYEHUS K JIMHUM CBSI3M  OKAHYMBAIOLIEHCS YEThIPEXIITHIPHKOBOM
TeneoHHOM BWIKOW M BKItouaerca B po3etky tuma PTI (po3erka TenedonHas
HITercesbHast).

Pynonnass tenerpadnas JneHta u nepdoJeHTAa YCTAaHABIMBAIOTCA B
CHELMAJIbHBIX JepKaTeNAX, PACIOJNIOKEHHbIX C3aAM TejerpadHoro amnmapara Hu
penepdoparopa. Ilpu orcyrctBum TenerpadHoil JeHTHl OJoKHpyeTrcs padoTa
[I€YaTaloIEero yCTpOMUCTBa, a MPU OTCYTCTBUU NepoIeHThI-penepdopaTopa,
JaTYMKAMU OTCYTCTBHUSI JIEHT SIBJIAIOTCSI CIELUAJbHBIE METANIMYECKHE pblYaru M
ONTOAJNEKTPOHHbIE Tapbl. [IpM OTCYTCTBMM JIEHTBI OJMH U3 KOHIIOB pblyara
MPENSTCTBYET MPOXOXKACHUID CBETa B ONTOAIEKTPOHHOM Mape OT HMCTOYHHUKA
OCBEUICHUS K (POTONPUEMHHUKY.

JlocTyn K 31€MeHTaM Ie4aTarollero YCTpOHCTBAa U K TyMOJiepy BKIIIOUEHUS
Ooka mnHUTaHUA  OOecreYuBaeTCsl MPU  OTKUIBIBAHUM  BEPXHEM  KPBIIIKH,
3aKPEIUIEHHONW B MCXOJIHOM COCTOSIHUU AEPKATEISIMU C JIEBOM U C IPABOM CTOPOH.
Jlamna JHEBHOrO OCBEUICHHUS 3aKpeIUIeHa B CHELNUAIBbHBIX JEp)KaTelsiX Ha
ME€YaTaroleM yCTPOMCTBE.

Ha3znauenue opraHoB ynpaBieHHs anmnapara
['pynna knaBuin GyHKIIMOHATBLHOM KIIaBUATYPHI

HenpepriBHbIN ITyCK (IOBTOPEHUE MOCIIETHETO HANIEYaTAHHOTO 3HAKA).

pPyC

Pycckuit peructp

JIAT .-
Jlatunckum peructp

[IH®
6
St

Hudposoii peructp

3BOHOK

HoBas CTpOKa. HOCJ’ICI[OB&TCJ'H)HO BBIITIOJIHACTCA BO3BpPAT KAPCTKHU
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U niepeBoJ1 cTpoku nepenaercs B aunuto BK u I1C.
['pynmna knaBum GyHKIMOHAIBHON KJIaBUATYPbl CO CBETOMHAUKALUEH

O CBCTOMHAMUKATOP HC CBETUTCA

!g CBCTOMHAUKATOP CBCTUTCA

0 CBCTOMHAUKATOP MHUTAaCT

Bxi1royeHHBIN CBCTOMHAUKATOP YKA3bIBACT HA HAXATYIO KIIaBUITY. Muranue
CBCTOMHAMNKATOPA YKA3bIBACT Ha HCUCIIPABHOCTD (He 3alIpaBJICHA JICHTA, 6yMara nu-T.
a.)

['pynna kaaBuII BKIIFOUEHUS PEKUMOB paOOTHI

O] . o
E Ot0oii Muranve CBETOMHIMKATOPA YKa3bIBAET HAa TO, YTO TEJIECTAMII
OTKJIFOYEH OT JinHuu. CBETUTCS B COCTOSAHUE MMOKOU. He cBeTuTcs
B COCTOSIHUM TTOKOM.

@MGCTHHﬁ PEKUM.

%KTO TAM? 3anpoc aBTOOTBETA.

Bo3sspar kapertku.

IlepeBon cTpokH.

MecTHblit pexum 6e3 nepeboes.

) L [~

Ecnu cBeTomHauKaTOp MUTraeT, TO MPOUCXOIUT CTUpPaHUE MPUEMOOYpepHOTO
YCTPOMCTBA.

Iﬂ Br130B.
[t]

CoxkparteHHbI HAOOD.
['pynna knaBuin cuenuaibHbIX GYHKIIUN
Jlo Habop.

BrI30B nmoarorosieH

ABTOMaTHYECKOE Pa3bCANMHCHUC ITIOATOTOBJICHO.

0 A31ECH JlaTuuk aBTOOTBETA.

OTKIIIOUEHHE CUTHAIN3AINH BXOIAIIETO BHI30BA.
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I[aT‘II/IK BpEMCHH, HOMCpA, AaThbI.

['pynna knaBum yrpasieHus 3Y
Pesxxum nporpamMmmupoBanusi.

BxurodaeTrcst TOJTBKO B peKUME TTOKOSI.
3anoMHHAIOUIEE YCTPOMCTBO COKPALIEHHBIX HAOOPOB.

Ecan CBCTOMHAUKATOP MHUI'aCT, TO 3V 3amnojHeHo.

TexkcroBoe 3anomuHaroiiee ycrpoictso (T3Y)

Ecnu cBetonHaukatop muraet, To T3V 3amoiHeHo.

BBIBOI[ N3 TCKCTOBOI'O HAKOIIUTCIIA.

Pa3sMmemenue Tekcra.

l-m_l ITouck

Crupanue. [l cTupanus ciaoBa WIM TEKCTa UM HoMepa aboHeHTa. [Ipu 3ToM

3 pasa pa3maercs 3ByKOBOM CHUTHAI.

Bosspar.

['pynma knaBum ynpasnenus [1Y

D ITY-Bki/BBIKA. ECIM CBETOMHAMKATOP MUTAET, TO TEJIETAWN HE MOJTOTOBJICH K

pabote (pe 3aKpbiTa KpBIIIKa KOXKyXa, HE 3arpaBjicHa Oymara).

_'T MHOrokpaTHbIi IEPEBOJ CTPOKH.
$ Bunumocts. [TogaumaeT BBepx nevatHyro Oymary Ha 4 cTpoku BBepX. ['pyrmma

KJIABUIIl YTIPABJICHUs MPUCTaBKaMHU aBTOMATUKHU. Brirouenue penepdoparopa.

Ecnu cBeromnamkarop muraer, To penepdoparop HEMOATOTOBIEH K paboTe
(ae 3ampaBieHa nepdosueHTe).

Bxuitouenue tpaHcmurTepa.

J1e610KkupOBKa KI1aBUATYPHI.

JlebnokupoBka kiaBuaTyphl. (CBETOMHIUKATOP KpAaCHBIM, CBETUTCS, €CIH
KJIaBHATypHOE Oy(pepHOe 3alIOMHUHAHKE 3aTI0JIHEHO.
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PexuM nokos.

B sTom pexunme cBetutcs cBerounaukatop "Certp'.

Ecnu xakoil 1100 CBETOMHIUKATOP MUTAET, TO TeJIeTallll He TOTOB K padoTe.
Korga reneraiin OyneT NOArOTOBIEH K paboTe, MHIaHWE CBETOMHIUKATOPOB
YCTPAHUTCS.

Pabota B MECTHOM pekuMe.

CymectBytoT 2 pasHoBugHoctd OTOI'O pexuma:

- MecTHBIN pexuM ¢ epedoeM MpUHUMAEMO TeJIerpaMMON;

- MecTHbIH pexxum 6e3 TiepedoeB MPUHUMAEMOM TeIerpaMMO.
B sTom pexxume TenerpaMmma 3anuchiBaeTcs B mpuemoOydepHom 3VY.
PaGota ¢ neuatatomum ycrpoiictsom (ITY).

HaxxaTp kxiaBHIITy OX “MecTHbIN pexxuM 0e3 rmepedoeB”.
- CBerounaukarop Haunet, CBETUTCSI,
- IleyaTaromiasi rojlOBKa yXOJWUT B HAYalO CTPOKH, OJHOBPEMEHHO BBINOJIHAETCS
IIEPEBOJ CTPOKHU;
- BkimtouaeTcs ocBenieHne neyaTHoro mois;
- CBeronnukarop IIY ceeturcs.

[Ipn HaXkaTUM OJHOM W3 KJIABUILI MECTHOTO PEKMMa WM KJIABUIIM BbI30oBa 11V
cpa3y roToBO K paboTe (BKJIIOUYEHO).

Ecnu Teneraiin HaXOAUTCS B MECTHOM pEXKHUME, TO 4YTOOBI BBHIKJIIOUHUTH [1Y
HAJI0 OJIMH pa3 Ha)kKaTh HA KJIABUIITY IE'IY BKJ1. (CBETOMHAMKATOpP TIOTACHET.
Ileuararomiasi TOJIOBKa OCTAaHETCS Ha IOCIECAHEN MEYaTHOW NO3ULMHU. Biirouaercs
I1Y nmoBTOpHBIM HaxkaTheM Ha KiaBuiny [IY BKIL Iﬂ

MHOrokpaTHbIi IEPEBO CTPOKH.
Haxartp xknaBumry E MHOroKpaTHbIN TEPEBOJ CTPOKHU.
Ha KJIB naxats mudpy ot 0 10 9.
[udpa 1 cooTBeTCTBYET MEpeBOy CTPOKU Ha 1 miar,2-21maram u T.1.
[udpa 0 coorBercTByeT 10-TH KpaTHOMY NIEPEBOIY CTPOKH.
Ha)KaTh KJIABUIILY MHOrokpaTHbIi IIEPEBOJ CTPOKH.
Ha)KaTh KJIABUIILLY E IlepeBox cTpOKH.
MIPOU30MAET NMEPEBOJ CTPOKU HA 33IAHHOE YUCJIIO IIAroB.

Pabora ¢ mpucTtaBkaMu aBTOMAaTHKH.
Pabota ¢ penepdopaTopom.
naxats knapumy (D MecTHbIi pexum.
umi  (+) () Mecrnbiii pexum 6e3 nepedoes.
Haxatp knaBuiry o Penepdoparop.
CBeTOMHIMKATOpP HAYMHAET CBETUTCA. PemepdopaTop aBTOMAaTHYECKH
nephopupyet 24 komOuHanuu PYC (nopoxka-peayuiei nepdopanun).
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Haxxatp knaBumry Hogas ctpoka.

C ky1aBHaTyphl BBOJIUMBIN TEKCT MeyaTaeTcs U neppopupyercs.
Koppeknusi nepdosienTsl ciocoboM mnonHoM mnepdopanuu. Haxatuem 1o

"

ynopa kiaBuiiu " Bo3BpaT mnepdoisieHThl" mnepdolieHTa mnpoaBuraercs Ha | 3Hak
Ha3zaJ. MakcumanabHOE YMCIIO BO3BPAaTOB Ha 20 3HAKOB.

Haxate xmaBumy JIAT mnpoucxomutr mosHas mnepdopanus. KommuectBo
HaxaTtui Ha kinaBumty JIAT paBHO KOJMYECTBY BO3BPATOB NEP(POICHTHI.

[Tepdoparop BEIKIIIOUAETCS HaXkaTHeM Ha Kinasuity @ "mepgoparop". Ilpu sTom
aBromatudecku nepdopupyercss 24 xomOuHamuu PYC u  penepdoparop
oTKJIro4aeTcsi. CBETOMHAMKATOP OTKIIFOYAETCS.

PaGota ¢ TpaHCMUTTEPOM.

Ha)KaTh HA KJIABUILY @ "MecTHBIN peKuM"
wii () (D "MectHbii pexum 0e3 nepedoes”.
3anpaBUTh NepPOIEHTY.

Bo3MokHBI 1Ba BapriaHTa padOThl TPAHCMHUTTEpA:
- HETIPEPBIBHBIN ITyCK;

- I03HAYHBII MYCK.

[Ipn HempepslBHOM MYCKE HAA0 [JIUTEIbHO HaxaTh kiasuiry '"TPU",
nepdoJIeHTe MNPOABUTAETCS, TEKCT mevyataercs. [[ns u3roToBiieHHs NEPQPOJICHTHI
BKJIIOUaeTcs nepdoparop.

[Ipy mno3HAaYHOM IIyCKE KOPOTKO Haxarh kiasuiry '"TPU" oxme 3Hak
CUMTBIBAETCS € nepdoneHTsl U nepQoJieHTa MPoIBUraeTcs Ha 1 miar Brepes.
Brikimrouenune TPM-1o1 Ke KITaBUILIEH.

IIepenaua Tenerpamm ¢ KJIB.

IIepenaua TenerpaMMsl.
1. Haxars knapumy (2 "Beizos".  CBeToumHAuKaTop  cBeTuTca.  llewararomee
ycTpoiicTBo nievyaraet: GA
2. HaGupaem Homep. I1Y neuyataet HaOpaHHBII HOMED.
Ecnu coequnenue ycranoBmiioch, To ITY meuaraer: DF
Ecnu coennHenue ycTaHOBHIIOCH, TO ammapar rnedyaraetr oaHo u3 coobmenun: OCC,
DER, NP, NC u BeIkITIOUaeTcs.
3. Haxarp xnaBumu [HAD, + ITY mnedataer aBTOOTBET IPOTHUBOIIOJIOKHOTO
aOOHEHTA.
4. Haxarp xknaBumy " S 3JECH ". IIpoucxoauT nepenaya v mneyaTtb COOCTBEHHOTO
aBTOOTBETA.
5. Jlns pa3benuHeHus HaKaTh KiaBuiry "O1ooi".
6. [lepenaua u npuem tenerpamm yepes noctossHuyro cBa3b "TOUKA- TOUKA".
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1. Haxatp knaBuiry "Bsi3os".

- CBCTOI/IHI[I/IKaTOP CBETUTCH,

- Bkirouaercs OCBCUICHUEC IIEYAaTHOTI'O I10JIA,
- Heananma;I KapCTKa YCTAHABJINBACTCA B HAYaJIC CTPOKHU.

2. mepenaTh TEKCT.

Tenerain oTKIOUYaCTCS qcpe3 lHMH. mocie MMOCICAHCTO OTIICYAaTaHHOI'O 3HAKa.

no

[lepenaya u mpueM TeaerpamMmm ¢ OMOIIBIO IPUCTABOK aBTOMATHKH.

[lepenaya TenerpamMm ¢ NOMOIIBIO TPAHCMUTTEPA.
3anpasuts B TPU nepdoinenry.
Y CTaHOBUTH COCIUHEHUE.
Haxartp knaBuiy « Bk, TPH», nenta tpancnioptupyerca. TeKCT medaraercs u
IepeaeTCs.
Haxare xnaBumy "KTO TAM". llewataercss aBTOOTBET HNPOTHUBOIIOIOKHOIO
aOOHEHTA.
Haxatp kmaBumy "or6oit". B pexum mnokosa. KpoHe 3Toro BO3MOMKHO
aBTOMATUYECKOE Pa3beIMHEHUE COEIUHEHMs I0CJIE€ OKOHYAHUS Mep(OJICHTHI.
Ecnu mocie BKIIOYEHUS TpPAaHCMUTTEpA HaXkaTh KIIABHINY 'ABTOMAaTHYECKOE
pa3beIMHEHUE IOATOTOBUTE", TO MPOU30MIET AaBTOMATHYECKOE DPAZBEAUHEHHE
COEIMHEHHSI C 0OMEHOM aBTOOTBETAMH.
Ilepemaya w mnpueMm TenerpaMm C  IIOMOLIBIO JAUCTAHIHOHHOIO BBI30BA

CUUTHIBAIOIIETO YCTPOKCTRBA.

JIMCTaHUMOHHBIM  BBI30B  CUMTHIBAIOLIECTO  YCTPOWCTBA  BO3MOXEH  €CIIH

IPOTUBOIOJIOKHBI A00OHEHTCKUI TEJICTAlIl Il ATOTO IOJTOTOBJICH CIICIYIOIINM

obpazom:
1. B pexxume mokost 3anpaButh nepdoseHty B TPM.

2. Haxats kiaBuily "BbI30B OJAroTOBICH".

- CBCTOI/IHI[I/IKaTOp CBCTHUTCHA.

JInst nucTaHIMOHHOTO BbI30Ba TPM MpOTHUBOIIONI0KHOTO A0OHEHTA HY>KHO:

1. YcTtaHoBUTh CBS3b:

Haxartsb knaBuiry "BbI3oB".

- CBETOMHIMKATOP CBETUTCS;
- [TV otnieuaraet: GA.

Ha6pats HOMep IPOTHUBOIIOIOKHOTO a0OHEHTA.

CoenvHeHNEe yCTaHOBUTCA.

- [TY orneuaraer: DF.

2. HaxaTtp kinaBuiry \* KTO TAM?".

- [TY oTnevaraeT aBTOOTBET MPOTHUBOIIOJIOKHOTO AOOHEHTA.

3. Haxxarp knaBumny f "I 3HAECH". Ilepemaya wu mnedarb COOCTBEHHOTO

AdBTOOTBCTA.
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4. Haxatb knaBuily —-——1I "HoBas crpoka'.
5. JlucTtaHIIMOHHBIM BBI3OB cuuThiBatomiero ycrpoiictea. C KJIB mnepenats
KOMOUWHAIIHIO 3HAKOB (JIAT) KLKL. CuursiBaromiee YCTPOMCTBO
POTHUBOIIOJIOKHOTO a0OHEHTa BKJIOYAaeTCs. TeKCT mepegaeTcss W IeyaTaeTcss Ha
000X TeneTaimnax (€Ciau pexuM MOTYAYTIICKC).
6. [Tocne okonuyanus nepenaun Tekcta Haxarh kinasumry "KTO TAM?". Tleuaraercs
aBTOOTBET MPOTHUBOMIOJIOKHOTO a00OHEHTA.
/. Haxxats xnaBumry "Ot16oit".

JluctaHiimoHHOE BKJIIOYeHHE perepdoparopa.
1. YcraHoBKka coeIMHEHUS.
2. OOMeH aBTOOTBETaMHU.
3. Bxmouenne PII® mpoTuBOIMONOXKHOTO a0OHEHTa mepemadeit 4-X KOMOWHAIIHMA
"JIAT" "C" (CCCC) YetbIpe ¢ MOXKHO MepeIaBaTh rnepes; 0OMEHOM aBTOOTBETAMM.
4. Tekcr mnepenaercs, a y NOPOTUBOMOJOXHOTO aboHeHTa Tmnepdopupyercs.
BriktoueHre AUCTAaHIIMOHHOTO BKIIIOYEHHUS penepdopaTtopa MPOUCXOAUT B Jr000e
BpeMsi Iiepeiauu Tenerpammel nepenadeit 4-x komounanwmii "JIAT" "F" (FFFF)
5. OOMeH aBTOOTBETaMHU.
6. OkoHuaHUe TIepeiayu.

Buapl 3a10MUHAIONIMX YCTPOMCTB U UX MCIIOJIb30BaHUE.

TpeOoBaHUs TEXHUKH 0€30MMaCHOCTH.

1. K pabore c amnmaparomM AOMYyCKAarOTCA UL, M3YYHUBIIMNE TEXHUYECKHUE
XapaKTEPUCTHKH, CTPYKTYPHYIO CXeMY, IPUHLIUI PadOThl M KOHCTPYKIIHUIO arapara,
Ha3HAue€HHE  OpPraHOB  YIpaBJIEHUS H  CJICAYIOIIME  MpaBWJa  TEXHUKU
AIEKTPOOE30ITaCHOCTH.

2. [1pu paboTe ¢ snekTpoanmapaToM 3amnpeniaeTcs:

- BKJIIOUYATH anmapar B CeTh 0€3 pa3pelieHus Iperno aBaTers;

- BBIKJTIOYATH armapar U3 CeTH MpHU BKIOUYECHHOM TyMOmepe 0JI0Kka MUTaHuS,

- OKCIITyaTUPOBATh almapat ¢ OTKPHITHIM KOXKYXOM;

- TNPOU3BOJIUTH YHMCTKY M CMa3Ky MEXaHU3MOB, COEIMHEHHE U pa3zbeIUHEHUE
pa3beMOB, PETYJIUPOBKY U YCTPAHEHHS HEUCHPABHOCTEH B AJIEKTPUUYECKOM CXeme
anmapara 0e3 OTKJIIOYEHHsI €T0 OT MUTAIOLIEH CEeTH;

- IPOU3BOJIUTH 3aMpaBKy NepQoJIEHTHI P BKIOYEHHOM JIBUTaTelNe penepdoparopa;
- KacarbCsl TOJILIMH  pyKaMHW  KOHTaKTOB  TI€UAaTHBIX  IUIaT, Pa3bEeMOB,
AIIEKTPOABUTATEIS, HIIEKTPOMArHUTOB MPHU BKIIOYCHHOM TUTAHHH.

[Topsimok mpakTuueckoii paboTsl ¢ Tenetaitnom F-2000
1. IlpoBepka pabOTOCIIOCOOHOCTH B MECTHOM PEIKUME
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2. Ilepen HauaaoM pabOThI Ha anmapaTe HEOOXOAUMO MPOBEPUTH HAIUYHNE PYJIOHHON
TenerpadHoi JIeHTHI W TepdopaTOpHOM JIEHThI (MPU OTCYTCTBHH HEOOXOIUMO
IIPOU3BECTHU UX 3aIPABKY).

3. ToaknouuTh ceTeBOM Kabenb K 3eKTpoceTd. [IoJHATH BEPXHIO KPBIIIKY
amnmapara. Y CTaHOBUTh TymOiyiep Onoka mutanust B mnosioxkeHue CETb. Omyctutsb
KPBIIIKY. BKIIOYUTE MECTHBIM pexuM. BiirounTe penepdopaTopHyr0 HPHUCTABKY.
[lepenate ¢ KmaBUATYpHl TEKCT (TEKCT JOJKEH MeYaTaTbes Ha TenerpaHo JIeHTe H
nepbopupoBaThCs Ha mepdosIeHTE), MCKYCCTBEHHO BHOCS B HETO B 3aJaHHBIX
IpernojjaBaTesieM MecTax OMOKY U UCTIpaBJIsis uX Ha nepdoseHTe.

4. IlpoBepka pabOTbl TPAHCMUTTEPHOM MPUCTABKU. YOEAUTHCS B OTCYTCTBHHU
OIIMOOK B HalleYaTaHHOM TEKCTE.

5. [IpoBeputh pabOTy KOMMYyTaTOpa aBTOOTBETA.

6. [IpoBeputh pabOTy 3alIOMUHAIOIIETO YCTPOUCTBA.

Conepxanue oTyeTa o padore.
1. Kommext anmapara F-2000.
2. OCHOBHBIEC TEXHUUECKHE XapAKTCPUCTUKH.
3. Omnucanue pe3yJbTaTOB MPOBEPKH PabOTOCIIOCOOHOCTH ammapaTa (Ipyh 3TOM Bce
HaleyaTaHHble TEKCThl AaKKypaTHO BKJICMBAIOTCS B OTYET, a MepdOJIeHTHI
BKJIQBIBAIOTCS B HAKJICEHHBIN OYMa)KHBIM KapMaH).

KoHTpoapHBIE BONTPOCHI
1. Texuuueckue xapakrepuctuku Teneraina F-2000
2. B gyem 3akitouaercs oOmuid MpUHIUI paOOThHI armapara.
3. Kak paboTaet 610K KJ1laBHATypbI?
4. Kak pabortaer 0JI0K IeyaTaroIiero ycTpoucTna?
5. Kak pabotaet Tpancmutrtep u penepdoparop?
6. Kak paboTaeT 3anmoMuHaroiiee ycTpoicTBo?
7. Kakoe Ha3zHaueHWE HMMEIOT KIABUIIM yHpaBiieHHs paboToil pemnepdoparopa u
TpaHCMUTTEpA?
8. Kakoe Ha3HaueHHE NMEIOT KJIABUIIIM YIPABIICHUS 3aTIOMUHAIOIIETO yCTPOiicTBa?

JlaGoparopHas pa6ota Ne 2.2
N3yuenue tenerpadpuoro annapara F-2500
[lenp pabGoThl: U3yueHHWE TEXHUYECKHX XapaKTEpPUCTUK U YCTPOWCTBA
teneraiina F-2500 , BkitoueHue, HacTpolika U paboTa B MECTHOM pPEXUME, PEKUME
NpOrpaMMHUpPOBaHUs, TMeperada TejerpamMm, padboTra C D3JIEKTPOHHON JTOCKOM
OOBSBIICHUH.
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Copnepxanue paboThl. M3yunTh Ha3zHaYeHUE, TEXHUUECKHE XapPaKTCPUCTUKH
npuHiun gaeictBus anmapata F-2500. IlpoBectu BkiItOUEHHE U TIPOBEPKY
paboToCIOCOOHOCTH ammapara B MECTHOM pexkume. [IpoBecTu mepenady U mpueMm
3ajaHHON uHpopmanuu ¢ mnomoibio ammapata F-2500. IlpousBectn 3amuch
uHDOpMaAIMU Ha JUCKETY, CYHUTaTh 3allMCaHHYI0 WHGOPMAIMIO C JTUCKETHI.
PenaktupoBanne Tekcra. PacreuaTka Tekcra Ha Oymare. 3amporpamMMupoOBaTh B
TeJeTaiie BpeMs, YUCIO, MPOBECTH 3ampoc curHajga o6 ommuOkax. IloarotoBuTh
OTYET M0 JIabopaTOpHOii padoTe.

Ha3snaueHnue u TexHUUYECKHE XapaKTepucTUKH ammapara F-2500

Ammapar F-2500 mnpexacraBiser coOOil COBPEMEHHBIM TEpPMUHAI CBS3H,
OTBEYAIOUINI CAMBbIM BBICOKMM TpeOOBaHUAM, MPEAbIBISIEMbBIM CErOJHS K CPEICTBAM
KOMMYHUKaluu. [Iporpammupyemasi 3IeKTpOHHUKA YIpPaBiICHUS JEIAET BO3MOKHBIM
JErKUH JOCTYI B JIOKAJIbHBIA (MECTHBIN) PEXUM ISl OCYLIECTBICHHUS MOJATOTOBKHU
COOOIIEHUS] HE3aBUCUMO OT TOro, WAET JM Iepefadya Wi MPUEM BCTPEYHOIO
cooOmienus [8].

brnaronapss HanMuMiO HAKOMUTENsl HA MAarHMUTHOM JUCKE ammapar oOjajaeT
NPAKTUYECKU HEOTPAaHMYCHHOW NaMAThIO JUIsl apXuBanuu Bammux cooOuieHui.
Amnmapar TOCTPO€H W3 OTIEIbHBIX MOAYJIEH: OCHOBHOM ammapar, MOHUTOpP H
KJIaBuarypa. Takass KOHCTPYKUHS MO3BOJSET BIOPaTh ONTUMAJIBLHOE Pa3MEIICHUE Ha
pabouem mecre.

OyHKIIMOHAIbHBIE BO3MOXKHOCTH anmnapara F-2500 moryT ObITh pacuIMpeHbl
no0aBjIeHUEM K HeMy Nep(OJEHTOYHOrO YCTPOWCTBA M IUIATHI CONPSDKEHUS C
HepCoHaIbHBIM KoMIbIoTepoM MS/DOS.

Texauueckue xapakrepuctuku anmnapara F-2500
Tabmuna 2.2.1. — Texuuueckue cpeacTna anmnapara F-2500

[logxmouenue k Tenerpaduoit cetu | Tenerpadubiii andasur MTK (MKKTT)

KoaupoBanue 3HakoB U IpyTUE S-3IIMHEHTHBIE KOJIbI

CkopocTh TenerpadupoBaHus 50/75/100 bon-nepexirouaemo,
BO3MOKHO TMEPENPOrpaMMHUPOBAHUE HA
200 bonx

Bung mogynsunu - BBICOKMH YPOBEHb, OJHOMOJOCHONU TOK
40MA;

- BBICOKHUM YpOBEHb, JBYXIIOJIOCHON TOK
20MA npum 20, 30, 48, 60 B;

- HHU3KUUA YPOBEHb, MEPEMEHHBIN TOK,
CThIK E.

HOI[KJ'IIO‘-ICHI/IC K CCTH IIMTAaHUA

Hanpsoxenue cetn 220B  15%
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Yacrora cetn

40-60 I'x

[ToTpebnsieMast MOIIIHOCTH

B pEKMME rOTOBHOCTH - 18 BT
B pabouem pexume - 58 BT

Pabouune mapameTpol

YpoBeHb 1IymMa

Bakc. 60 nb

Moaynu annapata(MOKHO

YCTaHaBJIMBATH OTIIGJILHO)

OcHoBHOI1 anmapar

COJICPIKHUT CIICAYOIIHE Y3IIbI:
- TIeYaTaroIee yCTporucTBO;

- IUCKOBOJI,

- DJIEKTPOHHKA yIPABIICHUS;
- OJIOK MOIKJIIOUEHUS,

- 3JIEKTPONHUTAHUE.

KnaBuarypa NOJAKJIIOYaeTcss  uepe3  kabenp K
OCHOBHOMY ammapary

Monurop MOAKIIOYaeTcs:  4epe3  Kabeinb K

OCHOBHOMY anmapary

[TeuaTaromiee yCTpoHuCTBO

Croco6 meyaru

ToueuHas marpuia 9 14

CxopocTb neyaTaHus

50 3HAKOB/C

Buns! mpudra

JTATUHCKUU u

mpudT
OompiIie OYKBBI

KUPUJUINLIA,

Tuner mpudTra

- JIEBBIM KYPCUB - JUAJIOT C OIIEPATOPOM;
- NpaBbld KypCUB-MECTHBIM PEXUM U
repenaya,

- IpAMOM IpUQT-IprEM.

3Y Ha MarHUTHBIX JUCKaX, THUCKETa

MUKpO quckera 3,5moiima - DS/DD

CMKOCTbH ITaMATH

720 xbaiiT B popmare DOS

OnekTponHoe 3Y

eMKOCTh 32kbauT

Hakomurens cooGmienuit. [Ipuemnsiii HakonuTens 3Y KoM(pOPTHOTO yIpaBIICHUS,

COCTOHUT U3

- Hakonurenn KpaTKHUX TCKCTOB

0 26 KpaTKuMX TEKCTOB Bakc. Mo 256

3HAKOB
- Hakonurens miga aBTOMaTUYECKUX | 10 35 3amaHuil Ha nepeaady mMakc. mo 10
BBI30BOB COOOIIIEHUH KaXKI0€
- Haxkonurenp I8 aBTOMATHYECKHX | 10 35 BBIBOAOB Makc. mo 10 cooOiieHwuii
BBIBOJIOB A00OHEHTOM KaXK bl
- HabopHbsrii HAKOIUTENb TS | Makc.35 TENIeKCHBIX HOMEpPOB Habopa

COKpallleHHbIX Ha0OPOB

a0OHEHTOB, MAKC. MO 32 HaOOPHBIX 3HAKA
1 25 3HaKOB KOMMEHTapHsi
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- Hakonutenb noBTOpHBIX HAOOPOB

aBTOMAaTUYECKOE 3alOMHUHAHKE
MOCJIETHET0  HAOpPaHHOTO  TEJIEKCHOTO
HOMEpA

®OynkuMOHANbHBIE KiIaBuIny arnmapaTta F-2500

Tabnuma 2.2.2 — OyHKuoHanpHbIe KIaBuiy anmnapara F-2500

KrnaBumu ynpasienus

l D I MECTHBIN PEXKUM

JUIsL TIOATOTOBKM  COOOIIEHHUS BKIIOYAETCS
"MecTHBIA" pexuM'" M OJHOBPEMEHHO JKpaH
MoHutopa. Ecim B 3TO BpeMs NPUXOAUT
BCTPEYHOE COOOIEHUE, TO MECTHBIA PEXKHUM
NOKUJAETCS, W MPUHUMAeMoe COOOIIEHUE
BBIBOJIUTCS Ha I1€YaTh.

- @] HeBo3mymieHHbI11

MECTHBIN PEKUM

JUis  ToAroToBKM cooOuieHust 0e3 momex
BXOJISIIIIUMH BBI30BAMMU BKJIFOYAETCS
"HEBO3MYLIECHHBI  MECTHBIA  pEXUM' U
OJIHOBPEMEHHO JKpaH. 3aKaHYMBAECTCSA ITOT
pexuM pabOThl MOBTOPHBIM HaXKaTHEM 3TOU
KJIaBUIIIM, JUMOO0 B CIydyae HaMOJHEHUS
IPUEMHOTO Oy(epHOro HAaKOIUTENS U €CIH
TpeOyeTcs oTneyaTaTh NPUHATOE COOOIICHHUE.

[Tocne HaxxaTHs ATOW KIIABUILM U MMOJTYYCHUS
3ampoca K Habopy MOXHO BbI3BaTh a0OHEHTA.

’@ ’ Bri30B 3
Ecnu pabotaete B pexxume IpsiHOM CBSI3U, TO
Ha)KATUEM 3TOW KJIABUIIHU CBS3b YCTAHOBJICHA.
HaxateM »2TOH KJIaBUIIK 3aKAaHYUBAETE
- . cBA3b. Bo BpemMsa coeauHeHHMS U Ha
C Ot0oit P

npotsikenun nepenaun CUJ ceetutcs. Ilpu
HapyuieHuu Ha tuHuu CUJI muraer.

@ CoxkpariieHHbIN HAOOP

HaxxaTrem 3To# KJIaBUIIN H NOCIEAYIOIIAM
Ha0OpPOM COKpAIIIEHHOTO HOMEpa 3aIyCcKaeTcs
COKpalleHHbIN 1100 MOBTOPHBIN HAOOD.

Jliist mpousBenenust 10 Habopa B peKuMe
nepeayu anmnapar NepeKIroyaeTcs B

Lo JTo Habop cocrosiare Habopa. ITpu na6ope CHJ]
ceerutcs. B pexxnme OTX cBeTonHankarop
MUTaET.
ABTOMAaTHYECKOE [Tocne HaxaTus 3TOM KJIABUIIN COEAUHEHNE B

i pa3beaUHEHUE

KOHIIC IEpcaaBacMoOro COO6HI€HI/I${
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ABTOMATHYECKH pa3beTUHSETCS (B
HaJIeXKaIeM OpsIKe, C 0OMEHOM
aBTOOTBETAMH).

TeKkCTOBBIM HAKOIMUTEH

Bxomouenue pesxxruma 00pabOTKH TEKCTOB.
Ecmu CHUJ] muraer, HakOImMTelIb TSKCTOB
TTOJIOH.

Ilouck

HaxxatueMm 3Toi KiaaBHUIIHN 3aIlyCKacTCA
Impoucaypa NoucCka Ujin BbI3bIBAIOTCA CIIMCKHU
COACPIKaHUA.

Crupanue

Knaguia ctupanus 1jisi KOppEKTUPOBKH
TEKCTA WX 11 OTMEHBI OIIIHO0YHO
BBEJICHHOM KOMAaH/IbI.

Pexxum
IIPOrpaMMHUPOBAHUS

BBoa nporpamMmmupyeMbIx hyHKIUH TTOCTE
JUTATEIILHOTO HAXAaTUs KJIABUILHA B COCTOSIHUU
pexkuma nokosi. CUJL ceetutcs. [TogroroBka
pOrpaMMHUPOBAHUSI HAKOTTUTENST HA0OPOB
HAKOIIUTEJISI KPATKUX TEKCTOB, HAKOTIUTENS
BBI30BOB, HAKOIUTENS 3aJJaHUI Ha Iepeiady u
YCTaHOBKHM METOK OCTAHOBA KPATKHM
Ha)KaTUEM KJIaBUIIIH B MECTHOM pexkume. CHJI
MUTAET.

Knasumm xkypcopa

C nomompl  3TUX  KIABUII  Kypcop
NO3UIIMOHUpYETCsT  Ha  dkpaHe. Kaxpnoe
Ha)KaTUEe KJIABUIIM COOTBETCTBYET CMEIICHUIO
Kypcopa Ha OJIHy CTPOKY BBEpPX/BHU3 WJIM Ha
OJINH CUMBOJI BJIEBO/BIIPaBO.

AndasuTtHo-1IM(ppoBas Ki1aBuaTypa

NATY | TTepekimoueHre Ha JTaTHHCKHUN MIPUQT.
pyC [lepexmrouenre Ha pyCCKUM MIPUPT.
Ui [lepexmtouenue Ha TUGPHI/3HAKH.
[Tpu ofHOBpEMEHHOM Ha)KaTHU C KJIABHIIIAMHU Kypcopa MPOU3BOIUTCS
= nepeMeIleHre Kypcopa, 1o CJIoBaM BJIEBO/BIIPaBO MO0 BBEPX/BHU3 K
v HaYyaJly WIKA K KOHITYy TeKCTa.

[Ipy 0AHOBPEMEHHOM HAXKATUH C KJIABHIIEH "cTUpaHue" MPOUCXOAUT

CTUPAHHUC BCCX 3HAKOB OAHOI'O, HAYMHAA C ITO3UINU KypCOpa.
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HCHpCpBIBHOﬁ IMOBTOPCHUCE IMOCIICAHETO BBEJEHHOI'O CHMBOIJIA,

MPEKPAIIAETCs C OTIYCKAaHUEM KJIABUILIH.

[Ipu HaxkaTuM MPOU3BOAUTCS MEPEXO0]I HA CIEIYIONIYIO CTPOKY (0e3

Il

BO3BpaTa KapeTKH K Haday CTPOKH).

[Ipu HaXxaTHKM MPOUCXOAUT BO3BpAT K Hayally CTpOKH (0e3 nmepeBoa

CTPOKH).

C—'—] HpOI/IBBO,ZII/ITCSI BO3BpaT KAPCTKHU U IICPCBOJ CTPOKH.

%ﬂ Bri3piBaeTcs Ko/ oro3HaBaHus Bailiero BCTpeyHOTro abOHEHTA.

[Topsimok BeIMONHEHUs TTpakTHUecKoi padoTsl ¢ F-2500
PenaktupoBaHue TeKCTa B MECTHOM PEKHME.

st oOcimykuBaHUSI JUCKA, Ha)KaTUEM KIIABUIIM TEKCTOBOIO HAKOIMTEIS,
BKJIIOUaeM pexxuM 00paboTKu TekcToB. [ 1aBHOE MeHIO maeT Bam 0030p BO3ZMOKHBIX
npouenyp oOpabOTKM TEKCTa, W3 KOTOpbIX Bbl BblOMpaeTe HyXHYH. 3arem
3aMychiBaeM TEKCT (0OpaTuTe BHMMaHUE HA €ro HOMEpP B JIEBOM BEPXHEM YTy
AKpaHa).

BepHemcs B TEKCTOBBIM HAaKOMUTENb U MPOBEAEH BCE BO3MOKHBIE MTPOLEAYPHI
00paboOTKM TEKCTa, MOCPEACTBOM HaxkaTus kiaBuul: 1 2 3 4 5 6. J{ns oOcimyxuBanus
JCKa BbIOMpaeM mponeaypy 6. Haxumas xinaBuiry 6, BbI3bIBaeM UMEHA ISl paOOTHI
c AMckeTo: 0030p aucka. [IpocmarpuBaem cojep:kaHue AMCKa, HAKMMasl KIIaBUIITY
4,

3anuch TeKCTa HA MAarHUTHBIN JHCK.

BepHemcsi B TEKCTOBBIM HaKONMUTENb, MPOCMOTPUM COJIEp>KaHUE, BbIOEpEM
HOMEp TEKCTa KOTOPHII HEOOXOMMO 3amicaTh Ha ANCK, 3allOMHUHAaeM ero. BxoauMm B
oOciyxuBanue aucka: 6. Ilocne nHaxkarus 1 Bbl 10/KHBI yKa3aTh HOMEpP TEKCTa,
KOTOpPBIN BEI jkenaeTe nmepenucarh U MPUCBOUTH €My Ha3BaHHUE.

[leyaTs TekcTa Ha Oymary (BBIBOJ).

VYkazaTh Ha3BaHUE TEKCTa KOTOPbIM Bbl X0TUTE OTMeYaTaTh (CM. COEp)KaHuUE).
Jlate monTBepkaeHUE. BB MOXKeTe IPOBECTH BCE BO3MOXKHBIE MPOIIETYPHI CO CBOMM
TexcToM [9].

PexuM nmporpaMMupoBaHus.

25




Bo Bpemsi pexxnMa mporpaMMHUpOBAHUS TEJIETAaWI HE MOXKET OBITh BBI3BAH
aboHeHTOM. BKioueHme pexnma TpPOrpaMMHUPOBAHUS BO3MOXXHO TOJNBKO U3
COCTOSTHUSI  OKCIUTyaTallMOHHOTO TOKOS TYyTEM HaXXaTHs KIABHIIU  PEKUM
MpOrpaMMHUpPOBaHUS B TeYeHHE | CEeK. eciM BBOJA HE TOCJIEeN0Bajo, TO 4Yepe3
HEKOTOPOE BpEMsSI PEXUM TPOTPAMMHUPOBAHHUS aBTOMATHUECKHA OTKIIOYAIOTCS. B
peKHME TPOrPaMMHPOBAHUS HAaM MOXKHO YCTaHOBUTH JIFOOBIE BEPCHUU W3 HUXKE
MePEYHCICHHBIX B Ta0mIe 2.2.3.

Ta6nuna 2.2.3 — dyHkiusa u ee OykBa.

OyHKIHS KomnoBas OykBa OyHKIHA KomnoBas OykBa
Tect A Yucno B
Bpewms C Tenerp. D
ABT.IIC E Koin.3nakoB F
NurepBan.CTP G Curnan H
Texkcr (aiina I BCTB/IPIIC J
Hucnueit K DX/HX M
BOJ] N [TEPG O

(0003HaUYEHHBIE 3BE3/10YKOI (PYHKIIMU B 3TOM amnnapare OTCYTCTBYIOT)
Jlanee BBeJIEeHHEM COOTBETCTBYIONICH OYyKBBI BBl BbIOHMpaeTe MOJJICHKAITYIO
porpaMMUpOBaHuI0 Bepcuio A....0 U moATBepxkaaeTe, Tenepb 3aJacTcsi TpedyeMoe

3HA4YCHUC U IIOATBCPKIACTCA.

[lepenaya Tenerpamm c¢ Teneraina F-2500

Jns Habopa TekcTa TelerpaMMmbl HEOOXOAMMO BKIIOYHUTH MECTHBIN PEXUM
paboThl Teneranna: «T».

Habop Tekcra mpou3BOIUTCS B CIEAYIOLIEM MOPSAKE:
- HaKaTh KJIaBUIILY BBOJA 2 pa3a,
- HaOpath ¢ knaBuatypsl L3I mpoben «II» u 6e3 mpobena nate HAOOp ropoaa B
KOTOPBIN MOChIIAETCA TeJierpaMmMa (HoMep Habopa UCKaTh B CITPAaBOYHUKE);
- HaXKaTh KJIABUIITY BBOJIA 2 pasa,;
- HaOpath ¢ knaBuarypel POCTOB-HA-JIOHY 123432/1 (mudpa nocne apoOHOIM
4yepThl 0003HAYaeT MOPSAAKOBbIA HOMep Tenerpammbl 1,2,.... 123432 - aBTOOTBET
HaIlleTo TeJeTaina), 3aTeM JaTh mpobOen H mudpamMu yKa3aTh KOJIUYECTBO CIIOB B
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TeJerpaMMe, 3aTeK uepe3 Mpolen yka3aTh JaTy M Jajee 4depe3 Mmpolen yKas3aTb
Bpems. B koHIIe, mocpencTBOM U(PPOBOTo perucTpa 1aTh 3HaK =
HAITPUMEP: POCTOB HA JIOHY 123432/2 20 13/1 1020 =;
- Ha)aTh KJIAaBUILly BBOJIA 2 pasa;
- HaOpaTh ajpec MoyrydaTess TeJIerpaMMbl U YKa3aTh €ro (paMHuiIuio Mmocie 4ero AaTh
3HAK = ;
- HAXKaTh KJIABUITy BBOJIA 2 pasa;
- HabpaTh TEKCT TeJlerpaMMbl, COONIIO/as CJeaylollee: TIOCie TeKCTa IMepen
HOJIUCHIO CTABUTCS 3HAK =, OCJIE MOANNCH 3HAK - ;
Hanpumep: JJOEXAJI XOPOIIIO = CEPT'EM - ;
- Ha)aTh KJIaBUIly BBOJIA 2 pa3a;
- Habpats HHHH nath npo6en u HaxaTp KJIaBUILly BBOJA.

Takum 00pa3om, TEKCT MOATOTOBJICH K OTIPaBICHUIO. BBIXOIUM U3 MECTHOTO
pexuMa mocieaoBaTeabHo HaxaB «T». BkimrowaeMcst B nuHuoo. Beixogum Ha 1IKC
HaOupas ¢ kiaBuatypsl 123912, 3ampammbaem aBTooTBeT [IKC Haxkathem KiIaBHII

«I®». JlaeM cBOM aBTOOTBET IIOCPEJACTBOM KiaBuld €. BBIBOAUM TEKCT
TeJIETPaMMBbI B JIMHHUIO MOCPEACTBOM IOCIIEIOBATEIBHOTO HAXKATHS KIaBUIIL: «T» «3»
(HE0OX0IMMO yKa3aTh HOMEP TEKCTa TeJIerpaMMBl, 1OJ] KOTOPhIM OHa Oblja 3arucaHa
B MIaMsATH), HAXKATh KJIaBUIIY BBoJa. [locine okoHYaHMs BBIBOJIA TEKCTA TEJIETPaMMBI
HEeoOXonuMO ObIcTpo HaxaTh kiaBumy «T» u 3ampocuts aBToorBeT I[KC
nocpeacTBoM Haxkatus kiaaBuil «L{IADy. [Tocne nonyyenus aBroorsera LIKC MoxkHO
CUYMTATh YTO TEJIErpaMMa IepeaaHa.

PaboTa Teneraiina ¢ 3eKTPOHHOM TOCKON 0OBSBICHUN
[Tpu BruTrOUeHHOM B ceTh anmapare F-2500 Mb1 uMeeM BO3MOXKHOCTh pabOThI €

AJICKTPOHHON J0cKoi oObsaBneHuit (3/10) moboro ropoga riae CyIIECTBYeT 3Ta

ciyxo0a.

s Beixona Ha D10 . PoctoBa-Ha-J[oHY HEOOXOIUMO ClIEAYFOIIee:

1. BKJIIOYUTHCS B JMHUIO HAYKATUEM KJIABUIIIH;

2. Habparts c xkmaBuatypsl HoMep Habopa 310 r. PocroBa-na-ony 123000;

3. Uepe3s HekoTOpoe BpeMsl TPOM3BECTH 3alpoC aBTOOTBETA IMOCPEIACTBOM
MOCJIEA0BATEILHOTO HAKATHS KJIABHIIL,

4. Ha skpane nosiutcs coobmienue: naite KTKTHHHH npo6Gen.

Heobxomumo ¢ knaBuatrypsl HabOpate KTKTHHHH wu gare mnpoGen

IOCPEACTBOM HAXKATHUS HUKHEN IIUPOKOU KIIABUILIN;

5. Ha »kpane mosiBUTCS MeEHIO, KOTOpoe OyneT pacredarbiBaThCs Ha Oymare.
3auHTepecoBaBIIMil Bac MyHKT MEHIO MOXHO HPOCMOTPETh U OJHOBPEMEHHO
pacniedatath ciaeayomuii obpazom: Habpath ¢ kimaBuatypel KTKT u HOMEp
TpeOyeMOro MyHKTa, 3aTeM CHeliaTh MpoOeNT MOCPEICTBOM HaKATHS MIUPOKOM
kinaBun. Hanpumep: KTKTO0O0O1.

Amnanornunsie OJ10 nmeroTcs:
1. B EkatepunOypre - Homep Habopa 721000;
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2. B XabapoBcke - Homep Habopa 141000.

Otyert no padote
1. OcHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKH.
2. Onmcanue pe3yaIbTaTOB MPOBEPKH PaOOTOCIIOCOOHOCTH armapara.
3. IIprJIOKUTh K OTUETY pacIieYaTaHHYIO TEJIETPaMMY.
4. PaboTa C 3JIEKTPOHHOM JTOCKOU OOBSBICHUM.

KoHTpoIpHBIE BOITPOCHI
1.Conepxanue pabOTBHI.
2. OcHOBHBIE TeXHUYECKHE XapakTepucTuku ammapara F-2500.
3. O0uwmit npuHUMI PadOTHI.
4. PaGoTa B 00111eM peKUMe (MECTHOM).
5. Ilepenaua TenerpaMMbl B peKUME NPOrpaMMHUPOBAHUS.
6. KimaBuartypa u 3anmchiBaroiiee ycTpoicTBo.
7. Ilepenava TeiaerpaMm ¢ MOMOLIBIO AUCKETHI.

JlabopaTtopnast padora Ne 3

N3yuyenue (pakCUMUIBHOU CBSI3U.

Lenpro HacTosimie pabOTHI SABIAETCS W3YYEHUE MPUHIUINOB (HaKCUMUIHHON
CBsI3U, U paboThl ycTpoiicTBa (hakcumuibHOM ammapatypa rpymnmnbsl G3, ITU-T nHa
npumepe GdakcumuiabHoro ammapara tuna MX-2 dupmer SHAIP, a Tak xe
OBJIAJICHUE MTPAKTUYECKUMH HaBBIKAMU PaOOTHI.

3amanue:

[Tonp3ysAch HACTOSAIIMM ONKMCAHUEM U PEKOMEHIOBAHHOM JINTEPATYPOU U3YUUTH:

- npuHUUN (aKCUMUIBHOU CBSI3H;

- TpeboBaHMs K (haKCUMUIIBHOM amnmapatype rpynimsl 3 pekomengaruit [TU-T;

- NPUHUUI ICUCTBUS, TEXHUYECKUE XapaKTEPUCTUKH, YCTPOMCTBA U KOHCTPYKLIUIO
dakcummibHOTO anmapara TX-2;

- OBJAJETh MPAKTUUYECKUMHU HABBIKAMH pPaOOThl C (PAaKCUMHIBHBIM amnmnapaToM,
MOATOTOBUTH MUCbMEHHBIM OTUYET 10 JTAOOpaTOpHOU padoTe.

[Tosicuenus k padore.
OO0yacTh 2JIEKTPOCBS3M, KOTOpas 3aHUMAETCS TMepefavyeil HEemoABMKHBIX
M300paKEHU TI0 KaHallaM JJICKTPUYECKOW CBS3M, Ha3bIBaeTCs (DAKCUMUIBLHOM
CBs3b10. DaKCUMIIIBHON CIIOCO0 mepenadn HHPOPMAIUK SBIISIETCS] YHUBEPCATBHBIM.
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WM onmHakoBO yA0O0HO mepenaBath JitoOble H300paKeHUs: IIBETHBIE U YEPHO-OEIbIe
dororpaduu, ueprexku, TrpaduKH, KOPpPECIOHACHIMIO. B ciydae mnepemaun
MOJTYyTOHOBBIX YEPHO-0EIIBIX M300paKeHUH (HaKCUMHIBHBIE CHUCTEMBI, Ha3bIBAIOTCS
doTro (hakKCHMHIBHBIMH, ITOCKOJIBKY HOCHTEIIEM 3alliCH 4Yalle BCETO SBISETCS
dotormnénka unu ¢Gorodymara. CucTeMbl, OOCCICUMBAIONINE TEpPEeaady IBETHBIX
M300paxXeHH, Ha3bIBAIOTCS BETHHIMH (haKCUMUIBHBIMU. [[pUHIIUT OCYIIIECTBIICHUS
(aKCUMUIBHOMN CBS3U COCTOUT B CIICAYIOIIEM:

i

on | aun e yne PE@‘., ync [alusn bl oy

b 4
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Pucynok 3.1- Cxema QpakCUMUIBHON CBSI3U

N3o00paxkenne  (opuruHai),  MOJUIeKallee  Iepenade,  MOJBEpraeTcs
CKaHUPOBAHUIO CBETOBBIM IISITHOM TpeOyembix pasmepoB. IlsTHo Qopmupyercs
CBETOONTUYECKON CHUCTEMOM, COACPM AIIEH MCTOYHUK CBETa H©  ONTHYECKOE
ycTpoiicTBo. IlepemenieHne mnsATHa MO MOBEPXHOCTH OPUTHHANA OCYIIECTBISETCS
pasBepThiBaomUM ycrpoiictBoM (PVY). YacTe cBeTOBOro moToka, Majaroiiero Ha
AJIEMEHTAPHYI0  IUIONIAAKYy  OpWUTMHANa, OTpaXkaeTcsi W IOCTymaeT  Ha
dboToanekTpuueckuii npeodpazoBatenb (PII), B KOTOPOM MNPOUCXOIUT €TrO
npeoOpa3oBaHre B SJEKTPUUECKUM BUICOCUTHATI. AMIUIMTYJA BHUICOCUTHANA Ha
BbIX0/ie  (oTomnpeoOpazoBaresis  MNPONOPIHMOHATIbHA  BEIUYMHE  OTPAKEHHOTO
CBETOBOTO MOTOKa. Jlamee BHIIEOCHUTHANI MOCTYMAET HAa BXOJ aHAJIOro-mu¢poBOro
npeobpazosarens (ALI), roe mpeobpasyercs B iUGPOBOM KOI.

C sBeixoga ANl 1mudpoBoit KoOj TMOCTymaeTr Ha BXOJ YyCTPOMCTBa
npeobpazoBanus curHaioB (YIIC), B COOTBETCTBMM C OJHUM W3 TPOTOKOJIOB
MOJYJISIMU CHEKTP UU(PPOBOTO BHUACOCHUTHATA IMEPEHOCUTCS B 00JIaCTh YacTOT
UCIIOJIB3yeMOro KaHaa cBsizu [6].

Ha npuemHON CcTOpOHE, NMPUXOAAIIMN W3 KaHaJla CBSI3U MOIYJIMPOBAHHBIN
curHan nociegoBaresnbHo moctynaer B YIIC u HAIl nna ageMomynsiuvu u
nudpoananoroporo  mpeoOpazoBanus. Jlamee  BUJEOCHTHan  TMOCTymaeT B
BOCIpou3Bosiiee yctpoctBo (BY), rie B pesynbrare AeiCTBHS pa3BEPTHIBAIOIIETO
YCTpOWCTBA Ha OJIaHKE BOCITPOU3BOJIUTCS KOTHS MEPEIaHHOTO N300PaKeHUS.

[Ipotiecc momyueHrs KOHEUHOUM (haKCUMIJIBHOW KOMHMH, OOpPaTHBIN TpOoIeccy
CKaHUPOBAHUs, HOCUT Ha3BaHUE perummkanuu. J[jisi obecriedeHuss CUHXPOHHOCTU U
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cuH(}a3HOCTH Pa3BEPTOK HA MEpefaroniell U MPUEMHONW CTOPOHAX HCIIOIb3YIOTCS
ycTpoiicTBa cuaxponuzanuu (YC).

Cornacno pexomengaiusiMm TTU-T B 3aBUCUMOCTH OT HCHOJB3YEMOIO BHUAA
MOIYJISIIIUU PA3TUYAIOT PaKChl YETHIPEX TPYIII.

Otnuune dakc anmapaToB Tpynmbl 3 OT 0Oojlee paHHMX 3aKII0YaeTCs B
MOJIHOCTHIO TU(PpoBOM MeTone Tepemadun co ckopoctsmu g0 14000 6ut/c. B
pe3ynbTaTe, MPUMEHEHUs CxkaTue, ¢akc Tpymmbl 3 nepenaét crpanuity 3a 30 - 60
cexyH. [Ipu yxyameHnn kadecTBa CBs3U (akChl TPYIIIBI 3 IEPEXOASIT B aBapUHHBIN
pPEeXKUM, 3aMeJIsIsl CKOPOCTh MEpeIayu.

CornacHo cTaHmapTy Tpynmnbl 3 BO3MOXKHBI JB€ CTENEHU pa3pelieHUs:
cTaHjapTHas, oOecrneunBaromee 1728 Todex/moiiM 1o Topu3oHTamu u 100
TOYEK/MIOWM TO BEPTUKAIM M BBICOKAs, yJIBaMBAIONIAs KOJMYECTBO TOYEK IO
BepTUKain, 4yrto Jaér paspewmwenue 200 x 200 Toyek/nolM M B JIBOE€ YMEHBIIAET
CKOPOCTb.

dakcHMIIBHBIE anmapaThl TPETEH TPYMIBI OPUEHTHPOBAHBI Ha UCTIOJIb30BaHHUE
tenedoHHbix kaHaioB KTCOIIL. IlpakTudecku Bce mpojaBaeMble B HACTOAIIEE BpEeMsI
(akchl OCHOBaHBI HA CTAHAAPTE TPYIIIIHI 3.

®dakcumuiibHbIN anmapat tuana NX-2 ¢upmet SHARP.

OCHOBHBIE  TEXHUYECKHE XapaKTEPUCTUKU  (HaKCUMUIIBHOTO  ammapara
MpeACTaBICHBI B Ta0mie 3.1.

Tabnuma 3.1 - XapakrepucTuku GaKkCUMUIBHOTO anmapara

Tun ucnonb3yembix NUHUA KommyTupyemas teneoHHas ceTb oduiero
NOJIb30BaHHA
CoBMECTMMOCTD 'pynna 3 MKKI'T
Pazmep nokymeHTa 216 MM (luMpuHa)
(MakcUMaJIbHbl€ pa3mepbl) 600 MM (U1HHA)
Bpems nepenauu [Tpu6nusurenbHo 30 ¢ HA CTPAHMLY
Paspewaioias cnocooHOCTb:
["opu3oHTaNbHAsA 8 Touexk/MM B CTpOKE
BeprukanbHas 3,85; 7,7 nuHUA/MM
OddexTHBHAA LIMPHHA 203 MM
CKaHWPOBAHMUA
Tun pa3BepTKH [TnockocTHas
Tun cKaHUpYIOLIEro YCTPOHCTBA Matpuua [13C
Cnocob 3anucH Tepmuueckui
Cnocob cxxaTus nosochl Koauposanue MOAHDHULUMPOBAHHBIM KOAOM
Xabdmena
CkopocTb paboThl MOAEMA 9600/7200/4800/2400 Sut/c
Monynsauus 4- u 8- kpatHas AM-OM
[ToTpebnsemas MOIIHOCTD [TpubnusurensHo 65 B
["abapuTHbIE pa3Mepbl 326x245x124 MM
Macca 3,0 xr
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Pucynok 3.2 - CtpykrypHas cxema uppooro ®AKCA 3-i1 rpynmsi.

Ha ctpykrypnoii cxeme niudppoBoro ®AKCA 3-if rpymisr:

1 - cuuThIBaromiee YCTpPOMCTBO; 2 - YCTpONCTBO 3amucu; 3 - Kojek; 4
yIpaBJISIoLIee YCTPOUCTBO; 5 - MozeM; 6 - yCTpoWCTBO mojauu Oymaru; 7 - MaHesb
oOciykKUBaHUs; 8 - OJOK 3JIEKTPOIIUTAHUS.

PaseepteiBatomee  ycrtpoucteo MDA, DOCTPOEHHOE C HCHOJB30BAHUEM
npuoopoB ¢ 3apsanoBoil cBa3bio (I13C), HE COmEPKUT KAKUX-TMOO MEXaHUYECKUX
CUCTEM, KpPOME CHUCTEMBI MPOTSKKA ONaHKa € HW300pakKeHHEM, MOJIeKAIUM
nepenayve.

Ha pucynke 3.3 nzo0paxeHa CTpykTypa npubopa ¢ 3apsoBOM CBSI3bIO.

: 1Onan Jlud A
B
S e
2 “m““.‘v.s"“'A‘n
KPCNN‘“'
‘ n-runa
Pucynok 3.3 - CtpykTypa npudopa ¢ 3apsiioBOM CBS3BIO.
3atBopbl uMMerOT JuMHY h = 10 MKM, a paccTosHHEe MEXAy 3aTBOpPaMHU

COCTaBJISIET 1 = 2 MKM.
B npubopax ¢ 3apsaoBoOii CBSI3bIO 3apsIOBBIN IMAaKET MOXKET OBIThH BBEICH

MyTeM JIOKaJbHOTO OCBEIICHHS CBETOBBIM TIOTOKOM, OTPAXCHHBIM depe3
ONTHUYECKYI0 cucTeMy (aKCUMHIBHOTO amnmapara oT OJlaHKa C H300paxxeHHeM,
nojyiexkanuM nepenade. PoTodyBCTBUTENbHAS 00JACTh BBIMIOJHACTCS Ha OCHOBE

dbotonnonoB. JluHeitHas (OTOUYBCTBUTENIbHASI CXeMa C 3apsjoBOMl  CBSI3BIO
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BBITIOJITHEHA HAa OJIHOM KPUCTAJUIE M TIPENCTaBIIIET COOOW KOMOMHAITMIO 00JIacTH
HaKOIUICHUS C (POTOJMOJHON UYBCTBUTEIBHOW CTPYKTYpPOM U JBYX CIIBUTOBBIX
TpaHcOpTHBIX  [I3C-peructpoB, Kaxkabpli W3 KOTOPBIX OTHAEJIEH OT Heé
pasperniaronM 3aTBOPOM B IMEET COOCTBEHHBIC BXOHBIC U BBIXOIHBIC YCTPOMCTBA.
Koauposanue mo MKX [7].

B coorBerctBum ¢ pexomenganuer T.4 ITU-T gna  dakcumuiabHOM
amnmaparypbl TPETbeW TPYMIIbI, UCMOJB3YETCS OJHOMEpHAsl cXxema KOJIWPOBAHUS 1O
MKX (momuduimpoBanubii koa Xaddmana). MKX sBisercs HepaBHOMEpPHBIM
KOJIOM, OOECIEYMBAIONINM CXKAaTHE TUCKPETHBIX (PAKCHMUIIBLHBIX CHTHAJIOB IyTEM
KOJIUPOBAHMS YEPHBIX U OCJIBIX 2JIEMEHTOB U300pakenus. Kaxnas cepust 2JIeMEHTOB
U300paKEHUs, IJTMHA KOTOpor Oosbiie 64 pazduBaeTcs Ha JBE CEPUH - OCHOBHYIO,
nuHOM N x 64 (rne N-1enoe 4ucio) v 3aBepiiaroiieto JyiHoi 0...63.

Jlnuabl  cepuii  oMHAKOBBIX 37eMeHTOB (0...63) KOIUPYIOTCS KOIOBOM
KOMOUWHAIMENH TaKk Ha3bIBaeMbIX OKOHEYHBIX KOJOBBIX ciioB (OKC). [Inunbl cepwuii,
cojepxkamux Oosnee 64 -SIEMEHTOB, KOAUPYIOTCA KOMOHWHAIMEH HAadyalbHOIO
kogoBoro cioBa (HKC), kortopas cooTrBeTcTByeT TpeOyemoW [JIMHE CEepuu, Hu
koMmOuHanuer OKC, kotopast onpenensieT pasHULy MEXAY UCTUHHOW JJIMHOM cepuun
U JuIMHOM cepud, 3akoaupoBanHoi MKC. 3a kaxaoil KogupyeMou CTpOKOW JTOJKHA
clieloBaTh crienuanbHas kojoBas komOunamwms koHma ctpoku (KC) 000 ... 01 (12
OuT), KOTOpasi HE BCTPEYAETCs B KOAAaX JIJIUH CEPUH.

XapakTepucTrukKa MoJieMa.

Mopem (dakca moxker BecTu mepenady Ha ckopoctsix 9600/7200/4800/ 2400
out/c. 1ns paboThl € TakOil CKOPOCTHIO MO KaHany TY HCMOIb3yI0TCS MHOTOKpaTHBIE
Metoabl Moayisinuu. B pekomennanuu V.29 MKKTT npexycmorpen mozem Ha 9600
o6uTt/c, paboTaromuii ¢ KBajapaTypHou amrmutygHod monynsaiuen (KAM). Moaem
UCIIONB3YyeT cuctemy curHaioB AM-OM, T.e. coueraHne MHOrOypoBHEBOMl AM c
MHOTOIO3UIHUOHHON OM.

CooTBETCTBHME MEX]y MTHOBEHHBIMH 3HAUYCHHUSIMHU IapaMEeTPOB CHUTHAJIOB U
YETBIPEXDIIEMEHTHBIMU KOMOMHAITUSIMUA OMTOB yKa3aHO Ha JUarpaMMe CUTHAJIOB U B

tabmuue 3.2.
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Tabnuna 3.2 - CooTBETCTBUE MEX]Ty MTHOBEHHBIMU 3HAYCHUSIMH ITapaMETPOB.

AOcomoTHas AMIuMTYya Ql Q2 Q3 Q4
ba3a

0° 3 0 0 0 1
5 1 0 0 1

45° J2 0 0 0 0
45° 32 1 0 0 0
90° 3 0 0 1 0
5 1 0 1 0

135° J2 0 0 1 1
3 ﬁ 1 0 1 1

180° -3 0 1 1 1
-5 1 1 1 1

225° D 0 1 1 0
38 1 1 1 0

270° -3 0 1 0 0
-5 1 1 0 0

3152 -3 0 1 0 1
07 1 1 0 1

XapakTepUCTHKa yCTPOMCTBA 3aIIMCH.

B (dakce mnpumeHsieTcss yCTPOWCTBO 3JIEKTPOTEPMUYECKOW 3alMCH Ha
CHELMAJIbHYI0 TEpPMOYYBCTBUTEIbHYIO Oymary. Paspemaromas crnocoOHOCTb
AIEKTPOTEPMUYECKON JIMHEVKN COCTAaBJISIET BOCEMb JIEMEHTOB/MM.
DNeKTpoTepMHUUYECKasl 3aluCh MCHOJB3YETCS B CPEIHECKOPOCTHBIX —aIllaparax,

oOecrieunBaeT XOpomee Ka4eCTBO BOCIIPOU3BEACHUA U UMCCT HU3KYIO CTOUMOCTD.

Huctpykius o padote ¢ hakCUMUIBHBIN aInapaToM.

OTtnpaBieHre T0KYMEHTOB:

P4X-2 MOXeT HCHNOJIb30BAThCS ISl MOJYy4YeHUs Kak (aKCUMUIbHBIX
COOOIIIEHHH, TaK U TOJIOCOBBIX 3BOHKOB MO OJHOM M TOW ke Tele(OHHON JUHUH, a
Takke  O0ecrneyrMBaeT  WHTETPUPOBAHHBIM  TPUEM  COOOIICHUH  JHOOBIM
aBTOOTBETYMKOM WJIH MapajieIbHBIMU TeJIe(hOHAMHU.

NX-2 umeeT ABa pexuMa rnpuema:
pexum [N, ucnonszyercss koraa aOOHEHT MOXKET OTBeYaTh Ha Telie(OHHBIE
BBI30BbI JINYHO;

pexum OUT, ucnons3yercs, korga He0OX0AUMO YTOObI IPUHUMATH Tele(OHHBIE
BBI30BBI aBTOMaTHYECKHU.

B pexume OUT, dakc aBTOMaTHYeCKH OTBEYAeT Ha BCE Tele(OHHBIC BBI3OBBI
MOCJIE HECKOJIBKMX KOHTPOJBHBIX MTOCHUIOK BhI30Ba, a 3aTEM MPUHUMAET MEPEIAHHbBIN
JOKYMEHT. YMCIIO 3BOHKOB HMCXOJSIIMX BBI30BOB, MOCTE KOTOPBIX OTBEUYaeT (hakc
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MO>KHO MEHSTh, TyTEM CMEHBI oM. MOXXeT ObITh YCTAaHOBJIEHO JH000€ Yncio oT 1
1o 6.

[Tanens ynpasienusa anmnapara HAKP:

LIQUID CRYSTAL DISPLAY SPEED DIAL KEY
A uaxo-KpRCcTATNYeCcKHEH Tacrutes REDIAL KEY Bricrpuit nabop
Brinaer pasnmauyEsie cooSmenms JossoH nocaexHero 2-4HCNIOBOIO HOMEPa
BO Bpemsu paborm B HaSpaHHOIO HOMEepa

nporpaMMaposasnEs RESOLUTION KEY

VYeramosxa pasypernesHnas
B XOHTPAacTHOCTH nepen
OTHPABKOM HIM XOIH-
FUNCTION KEY
Bri6op cxemmannEbsIxX
D y=cooid

.+ 1

PORARDCM AoKyMCcHTA

RECEPTION MODE

SWITCH
BmGmpacrca pexam
eHas THP. IBOHXOSB
= paxcos

Pumctioa
o
o1 3 (D
oz ===
03 — (23
oe
=
= |= D
7 ¥ Y
STOP KEY
RAPID KEYS Ocranosxa paSoTsl
ABTOMAaTHYCCKHE HOLD KEY RO es SaBepimCIEL
raGop oxHOroO =H3
HOMEPOB
START KEY
Hauano gpHEeMa I
Bepermua QOKYMCHTR
NUME KEYS SPEAKER KEY
S Bron momepa Ges COPY XEY
Kaomxa ans sabopa = v6xm Cosaamme xomms
SAOHCHE HOMEePOB/MCcH noxasTAs TP TP

AOKYyMEHTA

Pucynok 3.4 - [lanens ynpasienus anmnapara NX - 2.

[Tomyuenue dpakcuMUIBHBIX cooOmennii Ha ['4X-2.

Jnst monydyeHus: (PaKCUMUIIBHBIX COOOIIEHU HEOOXOIMMO MOAHATH TPYOKY,
mocie curHana (akca BepKmath g0 mosiBieHus cooOmieHust «RECEIVINGy, nHa
dKpaHe auciuies dakca, 3a TeM IMOJ0XKHUTh TPYOKY.

Ecnau BeI3bIBaronuii aOOHEHT BHaualie TEpeaacT ToJIOCOBOE COOOIIEHHUE, a

3aTeM XOoueT mepenarbh (akc, TO IOCJIE pa3roBopa HEOOXOAMMO Ha)XaTb KHOIKY
«START», a 3aTeM NOJIOKUTH TPYOKY.

Oyukius Anti Junk Fax.

Oyukius Anti Junk Fax mpenoTBpamiaeT npueM (akcoB OT HEKeIaTeIbHBIX
a6oHeHTOB. UTOOBI UCIIOIB30BATh ATY (PYHKIIMIO, HEOOXOAUMO BBECTH HOMEp (hakca,
OT KOTOPOTO MOJIy4aTh COOOIICHUS HEXKENaTeNbHO.

KomMmmentapuu:

Oynkuus Anti Junk Fax Oyzaer pabotaTh TOIbKO TOTAA, KOorja ¢pakc HAXOIUTCS B
pexume OUT;

- B cnucok Anti Junk Fax moxeT ObITh BBEJIEHO 10 5 HOMEPOB.
[TporpammupoBanue ¢pyakiuu Anti Junk rax npuseneno B Tadbnuie 3.3.
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Tabnuna 3.3 - Oynkuuu Anti Junk

lar | Haxumaemsie KomMMmeHTapuu
KHOITKH:
1 Function Ha nucnnee nosisutcs Data Entry (BBOA
JAaHHBIX).
2 Ha nucnnee nosiButcs Store Junk Fax.
3 HaxxumaM «1» 3anmuceIiBaeTcsi HOMEpP B

cnucok Anti Junk Fax, <«2» ynanser
HOMEpP M3 CITHCKA.

-4 3anucek: Beeaure yuciao ot 1 mo 5. DTo
yucno 6yner ykassiBaTh Ha HOMep dakca
koTopelii Bel Oynere 3anuceiBaTh B

crenyiomemM miare. Y naneuwue:
BeeauTre  4YHCIO  KOTOPOE YKa3blBaeT
(npumep) Ha HoOMmep ¢akca koTopelii Bel xoTuTe
yAanuTb, a 3aTeM I[E€PEeXOJAMTE K luary
#6.
S Beenurte HoMmep dakca (makc. 20 undp).
(npumep)
6 «START»
7 llar 4 uan [lIar 4 yToObl BBeCTH (yOalIMTh) APYroH
«STOP» HoMmep MM HaxmuTe «STOP» nnsa
BBIXOJA.

YcTraHoBKa ONIAN.

Onuuii, KOTOpbIE MOYXKHO HMCIOJIB30BATh MPU HACTPOMKE (Pakca, IPOU3BOAATCS
yTeM HaXkKaTHs MMaHEIbHBIX KHOIOK TakK, Kak MoKa3aHo B Tabnuie 3.4.
Ta6muna 3.4 — Onuun HacTporKH (akca.

War | Haxumaemsie KoMMeHTapuu
KHOTIKH:
1 Function Ha nucrutee nosisutcs Optional Setting

Jlng  TepeNBHXKEHHs MO CIIMCKY

YCTAaHOBOK BIIEPEN HAXHUMATH (@#» HIH

«*» 1A NepeaBHKEHHs Ha3al.

3 Korna HeoOXoauMas yCTaHOBKa
: MOABUTCA Ha JUCIUIEE, HM3MEHEHHE €€

clelyeT MPOU3BOJMTL TakK, KaK OMMCAHO

HHXKE.
(mpumep)
4 «STOP». Beixon
JlocTyn K ycTaHOBKaM.

YcTaHOBKU:

VceranoBka 1: NUMBERTO RINGS TO ANSWER (Ywucno 3BOHKOB st
OTBETA).

YcraHaBauBaeT 4UCIO 3BOHKOB, ITIOCJIC KOTOPHBIX BKIIOYACTCA HpI/IHI/IMaIOHII/Iﬁ

(dakcumumnbHbi anmnapat (B pexxume OUT). BBoautes nro6o0e yucio ot «1» 10 «6y.
ITo ymomuanuto: «4»
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VYcranoska 2: BBoqn UMEHU 1 HOMEPA ®AKCA

UtoObl 3amporpamMMupoBaTh Balie uUMs U ¢gakc / TenedoH HOMEpP KOTOPbIH
[e4aTacTcsl HAaBEpXy KaXJAOW CTPaHMIIbl, MCIOJIb3Ys HMHCTPYKLHIO IPUBEIEHHYIO
HYDKE.

Ecnn Bbl BBOIWTE, HENPABWIBHBIM HOMEDP WJIM CUMBOJI, HAKUMAET KIIABUILY
HOET', uyTo0BI mepeMecTuTh Kypcop Ha3aja B OIIMOKY, 3aT€M BBOAUTH MPaBUIbHBIN
HoMep WM cuMBOA. (UToObl mepememarb Kypcop BIEpPEN, HaKMUTE KIaBUILY

SPEAKER.)

Warn KommeHTapumu
Press these keys: P
Fugo" @ 1. " BBOA IAHHBIX " Byner otoGpaxkarses Ha  aucruiee,
© @ 2. "BBOA COGCTBEHHOrO HOMEPA "
oTo0paxaerca Auciuee,
eé 3. 3anomuHanue knasuweit “start”

Beoa Homepa ¢ HOro para (
MeXIy UHGP yer TCA K

OEO®DD@D @ yereuasmsacres krasuuen ™"
(Example)

yM 13 20 wndp). [poGen

A "#". 3nak "+"

. S. 3anomunanue knasuweii “start”

u

@O®
@@
@OOO®

SPEAKER

6. Bsoa umenn (Makcumym u3 20 CHMBONIOB) OCYyLUECTBASETCA
AHAIOrHYHO BBOAY HMEHH NHCbMa

(Example: "SHARP")

S 5
ea 7. 3anoMuHaHMe KaaBHluei “start”

\

%é Exit.

VYcranoska 2: YCTAHOBKA JIATbI U BPEMEHU
Jlata u Bpems MOSIBISIETCS] HA JUCIUIEE U B COOOIICHUAX, IEYaTAI0TCA HABEPXY
KaXXJ0OM CTpaHMUIIbl, KOTOpask NMepenacTcs, U UCHOJIb3YETCs ISl ONEpalui TauMepa.
VYcraHoBUTE 1aTy M BpeMsl, HAKMMasl KJIABUIIM HA MAHEIW OINepalyy, Kak MoKa3aHo
Ha Tabnuie 3.5.
- yTtoObl ucHpaBuTh oOwmUOKYy, HaxmuTe kinaBumy SPEEE DIAL, 4to0sI
MEePEMECTUTH Kypcop Ha3aJ B OIIKUOKY, M 3aT€M BBEJUTE NMPABUIILHBIN HOMED.
- JIeHb HEJIeJM yCTaHABJIMBAETCS, C MOMOIIBIO BBOJa HOMepa koga. Homepa kona
CIEeAYIOUIHE:
Ta6muma 3.5 — JleHb, Kof.

Henn

Bockpecen
be

INoueaensn
K

Bropuux

Cpena

Yersepr

INMaTuuua

Cy660Ta

Kon

0

1

2

6
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Press these keys: LWaru KOMEHTAPUU
™ @ 1." BBOJ JAHHBIX " Byner oroGpaxarbcs
Ha AMCIUIee.
2. VYcranoeka “JATbl U BPEMEHM * 6yner
oToGpaXkaTbCs HA AMCIUIEE.
eé 3. 3anomuHaHue knaBuluei “start”
@ D 4. Baoxa Mecsina (2 undps! “01 go 12”)
(Example: January)
O @ (s 5. BBopa uucna (2 uudps! “01 no 317)
@ @ (Example: 1994) 6. Bson rona (2 undpsl) .
@ 7. BBenuTe AeHb HENEJH, UCITOIb3YSs
(Example: Thursday) |KOAbI IPHUBEAEHHBIE B TAOIHLIE
D @ (Example) 8. BeenuTte yac (2 uudps “01 go 12”)
@ & S 9. Bseaute MuHyTy (2 uudpsl 01 no 59)
D) > 10. Hacxxmute "*" nns BeiGopa A.M., uinu "#"
o s BbiGopa P.M.
11.Tenepb Yacbl HAYHYT UATU
TS
g/@ 12. Beixon knasuieir STOP

[Topsiiok BBIMOTHEHUS TPAKTUYECKOM pabOTHI ¢ (hakcoM

1. [IpoBeputh paboTy amrmapaTta B TelaeGOHHOU JTUHUH, a TAKKE HAIMUUE PYJTOHHOU
(akcUMWIBHOW Oymaru amnrapare.

2.0CYIHCCTBI/ITB CCaHC CBA3HU C NPYI'UM CI)aKCI/IMI/IJIBHBIM arraparoM, yCTaHOBJICHHBIM

B 1abopatopuu (HoMep (hakca yKa3bIBaeT MPErogaBaTelib).

3. OcymiecTBuTh paboTy pakcummuiibHOTO anmnapaTa B pexkumax IN OUT.

o

o o

OTt4é€T mo paboTe TOHKEH COAEPKATh:

HanmenoBanue nabopaTopHoit paboThI;

Ienb paboTHI;

Onucanue 1a0OpPaTOPHON YCTaHOBKHU;

Pesynbrartsl ceanca cBsA3M.

KoHTpoabsHbBIE BOTPOCHL:

CyurHocTh (pakCUMUIIBHOM TIepeiaui COOOIIEHUS

[Tpunuun pa®oThl (PakCUMUIBLHOTO anmnapara

UYewm ormpezensieTcsi Ka4eCTBO BOCTIPOM3BEICHUS KOTTMH U300paxKeHus1?

B yeM cocTouT OCHOBHOM HENOCTAaTOK (PaKCUMHJIBHOTO CIoco0a Meperayu U B
YeM €T0 JJOCTOMHCTBO?

Kax ycrpansercst u30bITOYHOCTD (DAKCUMUIIBHOTO COOOTIICHMS?

Ot kakux mapameTpoB (aKCUMIIIBHOTO afmapaTa 3aBUCUT IIMPUHA CHEKTpa

(dakcUMITBHOTO cUTHaA?
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JlaGoparopnas pabora Ne 4

Tenerpadusrii tepmunan Ha 6a3e [IDBM ¢ momemom «Anbda-Temekc»

BBenenue

Ha cetu oOuiero nonb3oBanus ¢ 50-X rof0B MIPUMEHSIOT KaK JIGHTOYHbIE, TaK U
PYJIOHHBIE CTAPTCTOMHbBIE TeJerpadHbIe annaparsl, Ha CETH aDOHEHTCKOro Tenerpada
- pynoHHble. Hanuune mMpoKoW CETH KaHAJIOB U JEUIEBOM OKOHEYHOM aIlaparypsl
MO3BOJIUJIO JOCTUTHYTh HE TOJILKO OOJBIION pa3BETBICHHOCTH TelerpadHoil cBs3H,
HO U BBICOKOM CTEIEHU €€ aBTOMATHU3alNU (110 TEM MEPKaM).

B 60-x romax 20-ro Beka TOJYyYWJ I[IHPOKOE PaCHpPOCTPaHEHUE
MOJIyaBTOMaTHYECKUN Croco0 00pabOTKU TenerpaMM METOAOM pernephopaTopHOro
nepernpueMa; B MecTax IepernpuemMa pydHas oOpabOTka TelerpamMm CBOAMUTCS K
IEpEeHoCy OT amnmapara IpueMa K amnmnapaTy nepenadud neppopupoBaHHOM JIEHTHI €
HAMyHIIMPOBAHHOM (HAHECEHHON B BHJIE OTBEpCTUM) Ha Hel Tenerpammoit. [lpuem
e TeJerpaMM Ha JIEHTY W JajlbHeilas nepenada OCyleCTBISAIOTCS aBTOMATHYECKH.
Takoil MeToA MOJy4YHJT Ha3BaHWE ABTOMATHU3UPOBAHHOTO TPAH3UTA C OTPHIBOM JICHTHI
(ATOJI), oH MOBBICUII TPOU3BOAUTEIILHOCTH Tpya Tenerpaducra B 1,5 paza.

[TonHyro aBTOMaTM3alMIO Ipolecca oOpadOTKU TelerpaMM Jajla CHUCTEMa
npsmbix coequHenuit (I1C). Tenerpamma oOpabaTbiBaeTcs HE MOATANHO, OT OJHOTO
TesnerpaHoro myHKTa K JApyromy, a Mepelaercss HEMOCPEICTBEHHO M3 OTIEICHUS
CBSI3M, TJ€ TejlerpamMma I0JlaHa, B OTJEJEHHME CBSI3UM, U3 KOTOPOTrO OHa Oyner
JOCTAaBJICHA ajpecary. OJTO JOCTUTAeTCsl TMPSMBIM COECIUHEHUEM YKa3aHHbIX
OTJIEJICHUM CBSI3M 4epe3 aBTOMATUYECKHE KOMMYTAlMOHHBIE CTaHIMU TenerpadHon
cetu. Takoi croco® aBTOMATH3alMU J1aeT HAMOOJBIINI SKOHOMUYECKUU IPQEKT,
IOCKOJIbKY ~ IPOM3BOJUTENBHOCTh Tpyna Tejerpapucra MO CpPaBHEHUIO C
MOJIyaBTOMaTHYECKUM CIIOCOOOM TOBBIIIAETCS HEe MeHee 4eM B 3 pasa. Crocob
aBTOMAaTHU3ALMK IO CUCTEME MPSMBIX COCIMHEHUN Hadajl BHEAPATbCA C KoHLa 60-x
rOJOB M B HAcTosllee BpeMs SBISIETCA MpeoOIaaloluM Ha CeTH O0OILero
noib3oBaHus. JlanbHelee pa3uthe TenerpadHON CBSI3W OBUIO HANpaBJIECHO HE
TOJIbKO Ha COBEPIICHCTBOBAHHWE IMPOLIECCOB aBTOMAaTH3allMK, HO U Ha YBEIMYECHHE
pasBeTBiieHHOCTH cetH [10].

B BochMuecsiThie TOABI MPONUIOrO CTOJETHs Oblla IOCTaBjeHa 3a/aya
3aMEHbI BCEX JICHTOUHBIX TeJerpadHbIX amnmapaToB pyJoHHbIMU. OJIHAKO, B CBSI3U C
HSKOHOMUYECKON (M TEXHUYECKOM) Ienecoo0pa3HOCThi0, 3Ta 3ajada He Obuia
BBITNOJIHEHA B TIOJTHOM O0BEME - PYJIOHHBIE anmaparhl UCIOIb3YIOTCS 0 CUX TOp B
HEKOTOpbIX oTAeNieHusAX. B 90-x romax, B CBSI3U C MOSBJICHHEM aBTOMATHYECKHX
cucteM ymnpasieHus (ACY), mosydaer pa3BUTHE Opra-cBsi3b, IPEICTaBIIAIONIAS
co0Ol KOMIUIEKC CpEJCTB CBA3M ISl Mepefayd JaHHbIX, T. €. MepeJadyd TaKoiu
uHdopMaIi, KOTOpas MOMJIEKUT O0OpabOTKE AIEKTPOHHO-BBIYUCIUTEIBHBIMU
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MammHamu ~ (OBM).  Ora

OyxranaTepckue, (puHAHCOBBIC W ApYyTrue JAaHHBIE, KOTOpbIe Mocie oOpadoTku DBM

uHpoOpManMsg  BKJIIOYA€T  MPOU3BOJICTBEHHBIE,
UCIIOJIB3YIOTCSl TIPU  YIPaBIEHUU MPOU3BOACTBOM B IeioM. [l moOBBIIEHUS
OMEpPAaTUBHOCTU yIpaBJieHUs O0ObIYHAs CcKopocTh TenerpadupoBanus S50 bon
cuMTajgach yXK€ HEJOCTATOYHOW, W ObUiM pa3paboTaHbl ammaparbl Uid Tepeaadd
JAHHBIX cO ckopocThio Ooiiee 200 boa.

OcHoBoil 3ekTpocBsa3u Poccuiickoit @enepaunn sBisieTcss BzaumoyssizanHas
cetb cBm3u (BCC), obecmeunBaromias NTPEIOCTABICHUE IOJB30BATEISAM YCIIYT
DJIEKTPOCBS3H Ha BCEH TeppUTOpUU cTpaHbl [11].

B3auMoyBsizaHHas CE€Th CBSI3U - ATO KOMIUIEKC TEXHOJIOTHYECKU COMPSHKEHHBIX
CeTel AJIEKTPOCBSI3M OOIIEro MOJb30BaHUS W BEAOMCTBEHHBIX CETE€ C OOIIUM
[EHTPAIM30BaHHBIM yripaBicHueM [ DeaepanbHsiii 3akoH oT 17 utoist 1999 roxal.

B ctpykrypel BCC P® TpaguiimoHHO BXOJAT CJIEAYIOLIME CUCTEMBI OOIIEro
oab3oBanusa Tadmuna 4.1:

- TesieOoHHAs CBSI3b;

- renerpadnas cBszb (TC);

- (hakCUMMIIbHAS CBSI3b;

- IIepeiada ra3eTHbIX M0J0C;

- Iepeavya JaHHBIX;

- pacpoCTpaHEHUE NPOrpaMM TEJIEBU3MOHHOTO BEIIAHMUS;

- pacpoCTpaHEHUE MPOrpaMM 3BYKOBOTO BELLIAHUS.
Ta6nuna 4.1 — ctpykrypa BCC P®

Ces3pb Poccuiickoil @enepannu

|

Ciyx0bl BCC P® Ciyx0BI 3ByKOBOTO U
TeJIe(OHHOM CBS3U / \ TEJICBU3UOHHOTO
l BEIL[AHUS
Cny6b1 3C

!

CayxO0bI epenaun

Tenerpadmusie TenemaTtunyeckue

CITyKOBI

l

JTAHHBIX CNyo6bl

CTrOn, Clraser, AT,
Tenekc

JloKkanbHble ceTn 9BM,
PernoHanbHble cetn 3BM,
FnobanbHbie ceTn IBM,
KopnopaTtuBHble ceTy,
UHTepHeT

dakc-cnyx6bl,
DNeKTPOHHaA noyta, AB-
KoHdepeHuma, CnyKobl
Aoctyna u uHdopmaumm,
CrNpaBOYHble CYyKObI




B mponecce pazsutuss BCC mpoucxonuT uHTErpanus U 00pa3oBaHUE HOBBIX
pazNMyHBIX CIOyXk0, B pe3yinbrare uero mnepeueHb cucreM BCC P® wmoxer
U3MEHUTHCS.

B mnactosimee Bpemsi BaxkHoe Mecto B BCC 3aHumaior  ciy»kObl
JTOKYMEHTAJIBHON AJIEKTPOCBSI3U, KOTOPHIE BKIIOUAIOT B c€0s CHUCTEMBI TeserpagpHOMi
CBSI3M, CIY)KOBI Tepefadd AAaHHBIX W TEIEMATHYECKUE CITYyKObI. JloKymMeHTaIbHON
ANIEKTPOCBSI3bI0 HA3BIBAIOT BHUJ DJICKTPUUECKOW CBSI3M, TpEAHA3HAYCHHOW IS
JOCTaBKH COOOIICHUM, TMpeACTaBIEHHBIX B BUAE AoKyMeHToB. Ha Ttabmume 4.1
CXeMaTHU4HO M300paxeHa KiIacCU(PUKAIMKU CUCTEM JOKYMEHTAILHON JIEKTPOCBSI3H B
pamkax BCC P® [12].

Tenerpadnas cioyx0ba - ciry»0a J0CTaBKH COOOIIEHUI B OYKBEHHO-IIM(POBOM
BHJIC, & TAK)KE KOMILIEKC YCIIYT, PEIOCTaBIAEMbIX HACCICHUIO U MIPEATPUITHIM TIPH
HCIIOJIb30BAaHUU CUCTEMBI TellerpadHON CBSI3H.

[Ipennaraemas nabopaTopHas paboTa MO3BOJUT O3HAKOMUTHCS C YCTPOUCTBOM
oanoro u3 aemeHToB TC - Tenerpadgueim Tepmunaiom Ha 6aze [IDBM ¢ mogemom
«Anbda - Tenekcy, MpeACTaBISAIONMErO COO0W MPOTPaMMHO-ANNapaTHBIA KOMILIEKC,
a TaK»Ke MOJyYUTh MEPBUYHBIC HABBIKU PA0OTHI HA HEM.

VY CeTpoiicTBO TEPMUHAIBHOTO KOMILIEKCA

PazButne Cucrembl JOKYMEHTAIBHOM ODJIEKTPOCBA3M MPEAIIOIAracT 3aMEHY
TenerpadHBIX amnmapatoB B OTIACICHUSAX CBS3M Ha KOMIUIEKT COBPEMEHHBIX
TEPMUHAIBHBIX YCTPOUCTB, KIMEHTCKUX CiIyx0. KoMiuiekc cpeacTtB mepenaqn
JaHHBIX 10 TenerpadHbM KaHanam cBsi3u "Anbda-Tenekc", TY 6656-042-40713833-
98, mpenHazHaveH sl obecriedeHus oOMeHa nHpopmalueit B HaIlMOHAIBHBIX CETSIX
aboHeHnTckoro  TenerpadpupoBanus AT-50, wmexnayHapomHoro Temekca, B
o0benuuenHoit cetn AT-Tenekc u B TenerpadHoil ceTh OOIIETO IMOJIH30BAHUS C
kommyTtanueir coobmennit (IIKC). Komreke MoXXeT MCIoJIb30BaThCs IS paOOThI
10 YETHIPEXITPOBOIHBIM WIIH IO ABYXITPOBOIHBIM JIMHHUSIM CBSI3H.

B cocTaB KoMIIeKkca BXOIUT:

- mozieM (anantep) "Anbda-Tenekc", AITIK3.080.042;

- OJIOK IMUTaHUS;

- KabeIb MOAKITIOYEHUS K TeerpadHOM JIMHNH,

- kabenb MoAKIIoYEHUS K nocienoBarensaomy nopty (RC-232C) I13BM;

- mporpammHoe obecnieuenne s [I9BM "JlpaitBep AJIbOA-TEJIEKC komriekca
CPEICTB Iepefavyr TaHHBIX IO TejerpadHBIM KaHajlaM CBSI3U JUIA TEPCOHAJIbHBIX
KOMITBIOTEPOB yisl paboThl B cpene OO", unctpykuuu no padore ¢ [I9BM u mone-
MoM Anbpa-Tenekc - telex.doc, network.doc, (pacnonoxena B karaynore Telex3,
[195BM);

- nporpamMmHbIi komiuiekec WINTELEX.
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Anantep "Anbda-Tenexc" sxcruryatupyercst copmectHo ¢ [I9BM tuna IBM
PC/AT, nonkmrouyaercs K HeW mo mocienoBarenbHomy nopty H.-232C. Kommiekc
UMEET JBa pexuMma paboThl - pyyHOM M aBroMatumyeckuid. [Ipmem undpopmanuu
OCYUIECTBJISIETCSI B~ aBTOMaTH4yeckoM  pexkume.  [lpuHATbie  cooOuieHus
HaKaIrIuBaloTcs B mamatu agantepa ( 64 Kb6aiit) u MoryT ObiTh cunutansl [I9BM B
mo0oe BpeMsi W pacrnedaraHbl Ha TpuHTEpe. YcraHoBieHHas Flash-mamste 64
Kbaiita obecreunBaeT MpOTOKOIUPOBAHUE BCETO 0OMEHA MH(POPMAIUUA U TIPOIIETYP
BBI30Ba U yCTaHOBJeHUs coequHenus. [lo mepe 3anmonnenus, nundopmanus u3 Flash-
naMsITH TIepenuchiBaeTCs B OTAeIbHBIN (aiin Ha T1K.

s mepenaun cooOlIEHUH B aBTOMATHYECKOM PEXHMME, MOJTOTOBICHHBIE B
[I19BM coobuieHus 3arpykaroTcsi B MaMsTh ajanrepa, B odepedb Ui MepeadH.
Jlanee Bce mnpoueaypbl: BBIOOPKH K3 OYEPEAHM B COOTBETCTBHM CO BpPEMEHEM
OTNPABJICHUSA, YCTAHOBJICHUS COEIMHEHMs, KOHTPOJII AaBTOOTBETa W Mepeaayd,
agantep BbonHsAeT Oe3 yuactus [IOBM. Ilpu stom II9BM wMoxeT OBITH
BBIKJTFOUECHA.

[Ipu pabGotre B pyuHoMm pexume komruiekc "Ambha-Tenekc" coBMeCTHO ¢
[19BM u npuHTEpOM IpeAcTaBiIsieT co00i 0OBIYHBIN TenerpadHblil anmapar.

[Iporpammusbiii  kommuieke  (IIK)  WINTELEX  mpeanasnaden  ams
MCMOJIb30BaHus B kKauecTBe okoHeuHOU yctaHoBKkU ceterd AT, TEJIEKC OII, a takxe
B KauyecTBE aBTOMATU3MPOBAaHHBIX pabounx MecT y310B cBsi3u (YC) W LEHTpOB
koMmmyTaruu coobmennii (LIKC).

[1IK moxeTt pabotaTh Kak ¢ MojgeMaMu cemeiicTBa Ainbda-Teneke (moaenu SF,
6) mo TenerpadgHbIM KaHaTaM Mepeadd TaHHBIX, TaK U C BUPTYaIbHBIM MOJIEMHBIM
aynom (BMII) cranmuu TK AT-600 mo nuudpoBbIM KaHaiaMm Mepeaadd TaHHBIX IO
nporokoiy TCP/IP.

[IK sBnsercs MHOTO(DYHKIIMOHAIBHBIM  pabOYuM  MecTOM. EnuHbIN
MOJIb30BATENbCKUNA MHTEppEeic mnpu padoTe B pa3IMYHBIX TelerpapHbIX CeTsX,
HE3aBUCUMOCTh OT amnmaparHod IUIaT@opMbl SBISIIOTCS €ro HECOMHEHHBIMH
JOCTOMHCTBAMM TpU TiepeBoje TenerpadHoro Tpapuka B LU(PPOBBIE KaHaJbI
nepenaun nansbiX. [IK mpenocraBnsier yaoOHBIN TEKCTOBBIA peqakTop sl Habopa
TEKCTOB TEJerpaMM, CHUCTEMY apXUBAMU M JJIUTEIBHOIO XPAaHEHUS TEJIErpamM,
MOMCK B apXWBaX U MHOTO JIPYTUX (PYHKITUH.

XpaHnenue MJaHHBIX B cTaHmaptHoM ¢opmare Oa3bl manHbix ACCESS
MO3BOJISIET MOJIB30BATEI0 MUCATh CBOM COOCTBEHHBIE MPUIIOKEHMS JJIsi 00pabOTKU
nocTynuBIeld uHpopmaIuu, GOpMUPOBATH CTATUCTUKY U TIpOUEE.

[Tpu pabore B cetu AT/TEJIEKC IIK mpenocrapiser y1oOHBIA CIPaBOYHUK
a0OHEHTOB, MHOTOAQJPECHYIO PACCBUIKY, KOHTPOJb MPABWILHOCTH COCIUHEHUS,
Ha0Op CTaHIAPTHBIX MAOJIOHOB NJisi MOATOTOBKHM Tenerpamm. Hambonee oOmumpen
MepevYeHh aBTOMATH3UPOBAHO BHIMTONHsIEMBIX (GyHKIMA npu padbote B cetu OIl. Tak
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[IK aBTromatnuecku oOpabatbiBaeT Komorpammbl LIKC, oTkpbiBaeT M 3aKkphIBaeT
CBA3b, CICIUT 3a HyMEpalUel, BbIIACT TI'OJOCOBBIC OINOBELIECHUS O IMPOXOXKICHUU
TeJerpaMm, o0padaThIBa€T BHEKATETOPUNHBIE TEIETPAMMBI.

[Ipy moAroToBKE TeENEerpaMMm MPEAOCTABISIETCS  CIEUUANbHBIA  OJaHK
MOJATOTOBKHA, M TporpaMMma aBTOMATHUECKH CPOPMHUPYET CHPABOYHBIC aHHBIC
OTIIPABUTEIIA, IIOJCYUTAET KOJIMUECTBO CJIOB, 10 aApecy IOIy4YaTens ONPENCIIAT €ro
MapIIPYTHBIM MHIEKC, 00ECIEUNT MPaBWIbHBIN GopmaT Tenerpammsel s cetu OIL
IIK obecnieunBaer u paboty B pyuHoM pexume. B takom pexxume [IK nmpesparaercs
B OOBIUHBIN TenerpadHblii TEpMUHAN U MO3BOJIAET BECTH MEPErOBOPHI B pexume On
Line.

Onwncagne Moxema

Oprassl ynpaBiIeHHAs] 1 THAUKALIMK MOJEMaA

Mogem  AJIbBOA-TEJIEKC  mocraBisieTcss  3aKa3uhKy  MOJHOCTBIO
YKOMIUIEKTOBAHHBIM M HaCTpoeHHBbIM. Ha pucynkax 2.1 u 2.2 npeacTaBiieH BHEIIHUN
BHJI MOJIEMA.

Ha 3agHen naHenu pacIiosoKeHsl:
1 - pazpem s nokIrOYeHMst OJ10Ka ynpasiaeHueM BKiItoueHus [19BM;
2- pa3beM noakimoueHus Kk [I19BM;
3 - pa3beM I MOAKIIIOUEHHUST MoJIeMa K TenerpadHoi JIMHuY;
4 - mIHyp ceTeBOoM.

1 2 3

- RS-232 II3BM | vHms |
W« VIR v T

Pucynox 4.1.1- Bua MmoaemMa co CTOpOHBI 3aiHEN TTaHEeH

1 2 3 4 5§ 6,17
-.--..-rMb®ATEﬂEKC |

Pucynox 4.1.2 - Bux Mozema co CTOpOHBI IepeTHel TaHeTH

Ha mnepenneld maHenmu MoAeMa pacmoJIOXKEHBl CEMb WHIMKATOpOB 1...7 -
CBETO/MO/Ibl, CBEUEHHUE KOTOPHIX YKA3bIBAET COOTBETCTBEHHO Ha!
1 - (CETD) - Hanuuue nuTaHusi MOJEMA;
2 - (BX) - Hanmuuue B Mo/ieMe MPUHATHIX TEIETPaMM;
3 - (UCX) - nanuuue B MoJieMe TeJerpamM, MpeaHA3HAUYCHHBIX ISl Tepeaadu, HO
elle He NepeJaHHbIX;
4 - (+IIPM) - Hanuuue TOKa TOJIOKUTEILHOW TMOJSIPHOCTH TMpPUEMHHUKA (JIHS
YETBIPEXMPOBOAHOTO PEXKUMA) WM HAJIWYME TMOJOXKUTEIBHON TMOJISPHOCTH Ha
npoBojie "0" (711 ABYXIIPOBOHOTO PEKUMA);
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5 - (-[IPM) - HanmuuyWe TOKAa OTPHIATEILHOW TOJSPHOCTH TPHEMHUKA (IS
YETBIPEXMPOBOAHOTO PEXUMA) WIM HaJUYUE MOJOXKUTEIbHON MOJSPHOCTU Ha
npoBojie "a" (11 IBYXIIPOBOJHOTO PEKUMA);
6 - (HIIPJ) - HaimMuMe TOKa TMOJOXKHUTEIHHOM TMOJIPHOCTH TepenaaTdyrka (s
YETBIPEXMPOBOJHOTO pEeXKMMa) WIM BKJIOYEHHE Tnepepatomero '"pene" (st
JIBYXIIPOBOJHOIO PEXHUMA);
7 - (-IIPI) - wayMuue TOKA OTPHIATEIBHOW IOJIIPHOCTH IepenaTdrka (Jis
YETBIPEXIPOBOAHOTO PEKUMA).

[ToaroToBKa K BKIIOYEHUIO
B pa6ote ucnonszyercs [I19BM tuna IBM/PS/XT/AT noa ynpasienunem MS DOS
Bepcuit 6.2 u monem Aunbda-Tenekc. 3amyck mporpammbl TPOU3BOAUTCS KOMaHIOM
TELEXS.

[Ipn BKIIOUEHUH MOJEM JOJKEH MOJAATh 3BYKOBOW CHUTHAJI 3ayCKa - CUTHAI
M2. TlepeueHs CUTHAIIOB TIpUBECH B Tabmmiie 4.2.
Tabmuma 4.2 - [lepedeHb cUTHAIOB

CUT'HAII [lpyuyHa BBOAUM CUT'HaAJa

1. Cepus u3s 10 kopoT- [lpou3BeneH MNOJIHBI Iepe3anyck
KX T'yIOKOB MoIOeMa - IMpU MHCTaJNAUUU

2. 0o Pe Mu ¢a Coub T'opsauuit pecTapT C COXpPaHEeHMueM
Jla Cu o IOaHHBEIX [1OCJIe BOCCTAHOBJIEHUSA

NMUTAHUSA
3. KopoTkum curHall Kaxmoeie 15 MmHyT- "4 *uB".
4. Menomus Kaxmoele 15 MMHYT NpuU Haduuum B

Oybepe NPUHATHIX COOOWEeHUMn -
"3a0epu nouty"

5. HemnpepuBHasa cepus
curHaJjyio N1 Orkaz 03Y

6. 3BOHOK Bac npurmjamanonT K Ouanory -
npuHsaTa cepus OO

HcnpaBHbiil Mogem nogaeT curHai Nel TOJIbKO Py IEPBOM BKIIFOUEHHUH TTOCIIE
coopku wiu peMmoHTa. Ecnu on monan curnan Nel — 3Hauut, Oatapest pe3epBHOTO
IIATAHUS HEHCIIPABHA.

Ecaun moaem "momuut", mpoBEPHTE HATMYME NMUTAHUS MOJEMA: MEPBBINA ClieBa
CBETOAMO/ JOJHKEH CBETUTHCS IPU HOPMAIbHOU paboTe 0JI0Ka MUTAHUS.
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Ecnan, kpoMme mepBOro, ropsT €me BTOPOM M TPETHUM CBETOAMOIBI, TO 3TO
CBHJIETEIILCTBYET O HE 3aIlyCKE MPOLIECCOPa MOJEMA.

PexxuMbl paboThl MOIEMA

Monem MOXeT HaXOAUTHCS B OTHOM U3 CIEAYIOIIHNX PEKUMOB pabOTHI:

- IEXKYPHBIN PEXKUM;

- Iepeava;

- IpUEM;

- Py4HOH peKuUM pabOoTHI.

Ha nro0o#t pexxum MoXKeT OBITh "HalloKeH'" peXUM TpacCHpOBKH. B pexume
TpacCUpoBKH MojaeMm uHbopmupyeT DOBM 000 Bcex NpOUCXOIAIIUX COOBITHSIX.
Ucnons3yeTcs Ajis KOHTpoJist Haja padboToit monema. PydyHoil pexuMm paboThl Bcernaa
COBMEUIEH C PEXUMOM TPACCUPOBKHU.

JexypHbld pexuM. B 3TOM pexuMe MOJEeM HAaXOIUTCS B COCTOSHUU
OKHJlaHuA. BeIBECTH MOJIEM U3 3TOr0 PEKHUMA MOTYT CJIEAYIOIIUE COOBITHUS:

- BXOASA1MK BbI30B. Mozem niepexoaut B pexxuM [IPUEM;

- MOJIEM TIOJTYYMJT KOMaHJy Mepexo/ia B pyYHOU peKuM paboThI;

- TPOCMOTPEB ouepenb MnepeAauu (NEpUOAMYECKH) U OOHApYKUB TOTOBYIO K
OTHpaBKe TeyierpaMmmy, MoaeM nepexoaut B pexkum [TEPEJTAYA.

Pexxum npuema. Moxem Bener mpuem. BBIBECTM MOAEM U3 3TOr0 peXHMa

MOTYT CIIETYIOIINE COOBITHS:

- MOJIEM TIOJTYYUJI CUTHAJI OTOOM OT CTaHUUU;

- MOJIEM MOJy4rJI KOMaHy 0T00# oT OBM;

- IcUepIiaHa NaMsATh MOJIeMa JIJIs 3allMCH PUHUMAEMOM TEJIErPaMMBI;

- B Teuenue 20 cekyH]1 ¢ Hayasia npuema MoaeM He nosryuyui 3anpoca «KTO-TAM?»
(ecnu 3TO 331aHO B HACTPOMKAX MOJIEMa).

[To mr000My M3 TEPEUMCICHHBIX COOBITUH MOJIEM BBIJA€T CHTHAJI OTOOM
(moaTBepkaeHUE 0TOO0S) U MEPEXOAUT B ACKYPHBIN PEXKUM.

Pexum nepenaua. Monem Bener nepeaady. BeiBect MOJieM U3 3TOro pexuma
MOTYT CIIEYIOIINE COOBITHS:

- MOJIEM TIOJTYYUJI CUTHAJI OTOOM OT CTaHIIUU;

- MOJIEM TOJIYYUJI KOMaHly 0TOOM oT OBM;

- HECOBITaJICHNE aBTOOTBETA WJIM MTO3BIBHOTO A0OHEHTA (€CiH 3a7aH UX KOHTPOJIb);
- BCTpeuHas nepeaayva (€clid 3TO 33J1aHO B HACTPOMKaX MOJIeMa);

- Iepeiada yCIEeHO 3aBEPIICHA.

[Io mr0O00My M3 TEPEUUCICHHBIX COOBITUM MOJIEM BBIJA€T CHUTHAI OTOOM
(moaTBepxkaAeHUE 0TOOS) U IEPEXOAUT B ICKYPHBINA PEKUM.

Pyunoii pexum pabotel. Mogem pabGortaeTr moj ympaBieHueM OBM
(omeparopa). BeiBecT MojieM U3 3TOTO peXUMa MOTYT CIEAYIOLIUE COOBITHUS:

- MOJIEM TIOJTyYUJI CUTHAJI OTOOM OT CTaHIIUU;
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- MOJIEM TOJIYYUJI KOMaHly 0TOOH oT OBM;

- JUINTEIBHOE BpeMsl (3a/1aHO B HACTPOWKaX) HET aKTUBHOCTU HU OJIHOM U3 CTOPOH.
[To mo0oMmy U3 mepeduciIeHHBIX COOBITUM MOJEM BEIAeT CUTHAJI OTOOU

(moaTBepKAeHUE OTOOS) M MEPEXOIUT B JEXKYPHBIH PEXHUM, OCTaBasiCh B PEXKHUME

TPaCCUPOBKHU.

Pexxumbl paboThl TEpMUHATA

Pexxum "Tenerpamma”

Pexxum "Tenerpamma' mpeHa3HaueH AJIsl:

- IOATOTOBKU TEKCTOB;
- BBOJIa TEKCTOB C KJIaBUATYPHI.

JIns TOATOTOBKM TEKCTOB TIpejyiaraeTcsi BCTPOEHHBIM pEJakTop TEKCTOB.
Pa3zmep pemaktupyemoro tekcra He MoxkeT npebimarh 600 cTpok mo 72 cuMmBoja B
ctpoke. Ecnu mamsatu Ha [I9BM HenocTaTouHO, MaKCUMAJIBHOE YUCIIO CTPOK OyaeT
YMEHBIIICHO.

[Tepexmiouenus pexumoB BCTABKA/3AMEHA npou3BoauTcs KIIaBHUIIECH
INSERT, a Bu Tekyiiero pexxuma HHIuIupyeTcs popmoii kypcopa:

J1 - pEKUM BCTaBKU;
__ - PEKHUM 3aMEHBI.

PexxuM oTHpaBKy NPUCOEIMHEHHBIX (ailioB

PenakTop  TEKCTOB  OrpaHMYMBAeT  pa3Mepbl  OTIHpaBieHHS. MOXKHO
BOCIIOJIb30BAThCS JIIOOBIM JIPYTUM PEIAKTOPOM JIJIsi IOJATOTOBKHM TeKcTa. B pexume
ornpaBku (¢aina motpedyercs TONBKO 3amaTh aApec oTnparieHus. Bcro
uHboOpMaIIO O TpueMe/Tepenaye MOJEeM XpaHUT B apxuBax (dainax). ApXUBHI
NoApa3AeNA0TC Ha ABa Tuma: JInunsle 1 CUCTEMHBIE.

CylecTBYIOT YEThIPE CUCTEMHBIX apXUBA:

¢daitn - QUEUE.TLA ouepear mnepemaud. B 3ToT apXxuB 3aHOCATCS
MOATOTOBJICHHBIE TeJierpamMMbl. 3 Hero mpou3BOUTCS UX 3arpy3Ka B MOJIEM;

daitn - SEND.TLA mnepemannbie tenmerpammbl. Korma tenerpamma Oymaer
nepenana, u3 apxuBa ouepein OHa OYJIeT IEPEHECEHA B 3TOT apXUB;

daiin - RECEIV.TLA npunsteie TenerpaMmMbl. Crojia CYUTHIBACTCS BXOISIIAS
1oyTa;

daiin — HAHDLE.TLA B HeM XpaHATCS TPOTOKOJIBI PAbOTHI B PEXHME
"Tenerann".

[logroroBieHHass TMoYTa 3aHOCUTCS B apXuB oyepead Ha mnepenady (-
QUEUE.TLA) co crarycom ITOAI'OTOBJIEHO (READE - 'RD'). [1ocne 3arpy3ku B
namsTh MojieMa TeaerpamMma nosny4daet craryc OUHEPE/Ib (QUEUE -'QUY).

[Tocne mepegaum (oTkaza) tenmerpamma ypansierca u3 apxuBa OUEPE/Ib u
nepeHocurcs B apxuB [IEPEJIAHO (SEND.TLA) co crarycom ITEPEJJAHO (SEND
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-'SN') wniu OIIMBKA (ERROR — ‘ER’). ApxuBbI UMEIOT CBOIO CTPYKTYpY 3aIHCEM,
HO UX MOKHO IIPOCMOTPETh U KaK TEKCTOBbIE (halJIbI.

Pexum "Teneraiin"

Pexxum "Teneraiin" npeaHazHadeH aJist:
- HaOII0IeHUs 32 padOTON MOJIEMA B ABTOMATHYECKOM PEXUME;
- BEJICHMS JUajiora ¢ abOHEHTOM;
- YCTAHOBJICHUS COSAMHEHUS U Tiepeaadn HH(OOPMAITUHU ¢ KIIaBUATYPhl WIH TIepeIadn
3apaHee MOATOTOBJICHHOTO (aiina.

BriOpaB pexum TEJETAUIl B ocHOBHOM MeHIO, Bbl BxomuTe B PEXKUM
TpaccupoBkU. Eciii B 3TO Bpems MO JMHUM HET ImpueMa/niepeaadn, Ha dKpaH OyaeT
BBIJIAHO CIIEAyIOIIee H300paKeHHE: B BEPXHEM IPABOM YTy JKpaHa - TEKyIlee
BpeMsi, B BEpXHEM JIEBOM YTy - Baiil aBTOOTBET.

B HuxHel yacTu 3KpaHa CXeMaTUYHO M300paKeHbI J1Ba TeJIE(POHHBIX anmapara
PUCYHOK 4.2.

J—H il

Pucynok 4.2 - Buzyanuzamus rnpoiiecca COeJUHEHHSI HA MOHUTOPE

CneBa - 510 Bam anmapar, cnpaBa Bam abonent. [loka nuHUST HAaXOaUTCS B
UCXOJTHOM COCTOSIHUM TpyOKH ammapatoB Jexar. Ecmu, Boiinas B pexum
TEJIETAMIIL, Bbl Huuero He Oynere mpeanpuHUMaTh, BBl cMOXeTe MpOCienuTh
nporecchl npuema/mepenadn. [loarotoBsTe COOOIIEHNE K OTMpPAaBKE W BOWIUTE B
pexum TEJIETAWIL. Ber yBuamre, Kak MoOxeM OymeT HaOWUpaTb HOMED,
yCTaHaBJIMBATh CBA3b U TepeaaBaTh coobOmieHue. B pexum TEJETAUII moxHO
Boiitu o kiasuiie A11/T'1, ecnu Bbl HaxoauTech B pexkuMax MpPOCMOTpa apXHBOB
WJIU B pelakTope TeKCToB. Eciiu Bl BOIILIN B peXKUM, TaKUM 00pa3oM, TO MO BBIXOTY
U3 Hero, Bel BepHeTech B MpepBaHHYIO (QYHKIHMIO. DTO OY€Hb yIOOHO NJisi BXOAa B
pexum JIMAJIO'A mnpu Bbei3oBe Bac abonentom. Ecnmu Bel ycTaHoBwim B
HacTporkax pexxuMm "TpaccupoBka Ha Bech JKpaH'" pexuM pabOThl MPOrPAMMBbI
u3MeHsercs. Ha »dKpaH BBIBOASTCA TOJIBKO MPHUHATHIE CHUMBOJIBI, IPUYEM
UCIIOJb3YETCs BCE MOJIE€ dKpaHa. Tak Bbl MoxkeTe mepeBecT TeEpMUHAI B pexuM S50
CTPOK WJIM MHOW. B 3TOM pexume MOKHO MCHOJB30BaTh JUOO CKPOJUIMHT JKpaHa,
6o oOHoBieHHe. B pexume '0OHOBIEHHE' Kypcop MepeMellaeTcss Ha Hayallo
JKpaHa Npu may3e B Ipueme, 3aJaHHoM B HacTpoiikax pexuma [[KC - "[lay3a B
IpyUeMe ... CUHMTaeTCsA pasfaenureneM cooOmeHui". Takol peXuM MOXKET
WCIIONIB30BAThCA ISl OTOOpaXEHWsT Ha OHKpaH PpEryJsspHO OOHOBISIEMOW WH-
dopmanmu, Hanpumep, Ha padouux mectax KoHTpois DTK-KC. Beixon u3 pexnma
no Escape.
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VY1paBieHue ouepeanpro

3arpy’)keHHO€ B MOJEM COOOIIEHUE 3aHOCUTCS B odepenp nepeaaund. C
nepuojgoM mpocmorpa ouepeau (30 cek.), MolleM MNPOCMaTPUBAET OdYepeab U
BBIOMpAET U3 HEee COOOIIEeHUE IS TepeauH.

TenerpamMma, MoeT ObITh, MPOCTOM WM CPOYHOM, ATO 3aJAETCsl MPHU BBOJE
azpeca: BpeMsl, KaTeropysi CPOYHOCTHU U aJpec.

Beenem nonsitue - [IUKII o6cmyxkuBanus ouepenu. B kaxxmom [IUKIIE Oyaet
COBEPLIEHO IO OJHOM ITONBITKE IMEpenadr Uil KaKJIOr0 CPOYHOI'O OTIIPABIICHHS U
OlHA TIONBITKA OTIPABICHUS OJHOW W3 HECPOYHBIX TenerpamMM. IlombITku
COBEpUIAOTCS C EPUOJIOM IIPOCMOTPA OUEPEAH.

[Tocne storo BemosHsieTcs ciaeaytromuii [UKJIL Ilpu sToM U3 HpoCThIX
OTIpaBJIEHU OyJIET BEIOPAHO YXKE CleayIOLIee.

Hampumep, B odepeaun ectb cieayrolue cooOuieHus: cpouyHsie - 1c 2¢ 3¢ u
npocteie - 1n 2n 3m. Eciu Bce aOOHEHTHI 3aHATHI - T.€. BCE 3alPOChl OCTAIOTCS
HeoOCTy>)keHHbIMHA. Torjga BbIOOp M3 ouepeau OyIeT NpOU3BOAMUTHCS Tak (THpe
0003HaYaeT HA4aJo LUKJIIA):

- 1c2c3c 1n- 1c2c¢3c2n- 1¢2¢3c3n- 1c2c3c 1n-

CpoyHOCTh MOXKET NOTpPeOOBaThCS JMIIL B TOM CJIy4yae, Korja B MOJEM
3arpy>K€H0 MHOTO TeJIerpaMM U BIIPYr NOTPeOOBaNIOCh JEUCTBUTEIBHO CPOYHO UTO-
TO OTHpaBuTh. [IpuBeneHHbIN npuMep - 3 CPOUYHBIX U 3 MPOCTBIX - BPS JIU MOXKET
OBITBH B3AT U3 PEATbHOM KU3HHU.

Haxonsck B pesknme TEJIETAWIT no knasumre Alt/F1, Bel BXoguTe B pesknuM
PYUYHOTO yIpaBieHus: ouepenbo. [1o kaxaoMy OTIPaBIEHUIO, CTOSAILEMY B OYEpEH,
Ha ’KpaH OyAeT BbIJIaHO COOOIICHHE:

- 1aTa U BpeMs nocienHel (ouepeaHon sl OTI0KEHHBIX ) MONBITKY Mepeladl;
- YU CJIO BBIIIOJIHEHHBIX MOIBITOK MEpelayu;

- KaTEropusi CPOYHOCTH;

- HoMep a0OHEHTa;

- IPUYMHA HEYJJauM MOCIEAHEN MOMbBITKU MEepeaayH.

KnaBumamu yrnpasienust kypcopoM Bel moxeTe BbiOpaTh nHTEpecytoliee Bac
OTIPABJIEHNE U U3MEHUTh KaTETOPUIO CPOYHOCTH WII CHATH TEIETPAMMY C OUEPEIH.

Jlnanor Ha aBTOMaTHYE€CKOM MCXOJSIIEM COEIUHEHUN

Korma monmeMm Bemer mepenady B aBTOMaTHYECKOM pPEKHUME, OH PEarupyer
TOJILKO Ha 0TOOM - PgDown. Henb3st BKIMHUTHCS B ero mnepenaudy. Ho ecnu Hamo
n00aBUTh Tapy CJIOB, KOTOpbIe 3a0bUIM 3amucaTth B TEKCT, Haxxkmute PgUp . Oto
KOMaHj1a - "mepeaaB Bce, He J1aBail 0TOOM, a mepeiau B pexuM nuanora'. Ilpu Bxoze
B PSKHUM Ha JICBOM, armapare mosiBUTcs TpancnapanT "Pyunoit". Jlanee paborarh Kak
ornucaHo B paszeine "Pyunoe coequnenue” [18].
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CIIPABOYHUK Ilpenna3nauen ass BHECEHUS] A0OHEHTOB C KOTOPHIMH YacTO
OPUXOAWIOCH OOMEHUBAThCS HMH(pOpMalMEed MpU MOMOIIM TepMuHana Anbpda-
Tenekc.

Pesxum TEJIETANII

B 3TOM pasnene, Mbl IEPEXOAUM B PEXKUM TPACCUPOBKHU(CBA3b MEKIY ABYMS U
Oomnee aboHeHTaMN).

B nanHoM pexxuMe, MporCcXoauT oOMeH HHPOopMaIeil MeX Iy aOOHEHTaMH.

Hanpumep: mexny [IDBM u teneraiinom npon3Boautcs ooMeH nadopmanuen
(TenerpamMma, COOOITIEHUE U T.1).

C IIDBM, HaxumaeM knaBumry F7, 1 TpPUHATHS TeJETaWIoM Koja
pacno3HaBaHus aapecata. Eciu mochuiaeM cooOlIeHUe C TeleTaina, Mbl HAKUMaeM
KJIABMIIlY OTIO3HABaHUS (CM. ONMCAHUE TEJIeTaina).

VYcTaHOBIEHUE COEIMHEHUS: TPYOKH TMOJHATHI (CBSI3b C AOOHEHTOM).
CocraBnenue TekcTa tenerpaMmsl npoucxoaut, B pexume "TEJIETPAMMA". [l
YCTAHOBJICHHSI coeAuHEHUsI B pyduHoMm pexkume,(pazaen PYUHOE COEAVMHEHUE
HacTosuiero PykoBoxactsa). [lns 3aBepiueHust paObOThl BBIXOAMM, HaXXKaB KIIABUIILY
F10.

Mento APXHVBbBI

B pexume APXUBDI oTKpbITh "0KHO" M IPOXU3BECTH OTHO U3 MEPEUNCICHHBIX
TICUCTBUM:

- IPOCMOTPETH APXHUBBHIL;
- CO3/1aTh HOBBIM APXUB;
- IPOCMOTPETH CTATUCTUKY MPUHATHIX COOOILIEHUI.

[IporpaMMa BemeT CTAaTUCTUKY pabOThl  KaXJAOro KaHajla MoJeMma.
DUKCHPYIOTCS CIEAYIOIINE TapaMETPBI:

- o0lI1Iee YKMCII0 MPUHATHIX \IEPEITAHHBIX TEIerPaMM U HX CyMMapHBINA 00beM;

- MAaKCUMAJTbHBI 00hEM MPUHATON\IIEPETAHHOHN TeJIeTPaMMBI;

- CPEIHECYTOYHBIE OOBEMBI;

- CpeJIHEUaCcOBbIC 0OHEMBI,

- YCTAHOBHUTH YCJOBHE BBIOOPKH COOOIICHHH (MPOUCXOMUT IIOCEAOBATEIbHAS
BBIOOPKA COOOIIECHUH).

Menro CITPABOYHMKHA

B copaBouyHHMK 3aHOCSTCS ajpeca, MHIEKCHl a0OHEHTOB C KOTOPBIMH YacTO
HaJl0 YCTaHABJIUBATH CBS3b.

[Topsinok nmpoBeaeHus: pabOThI
L{enb paboTHI
Nzyuenue paborer [IOBM ¢ TenerpadupiM MOmeMOM B  KadecTBE
TenerpadHOro anmapara.
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Copnepxxanue paboThI

N3yunth cocTaB, Ha3HAYEHUE, TEXHUYECKUE XAapPAKTEPUCTUKH, MPUHIIMI
neuictBug [I9BM ¢ mogemom Anbda-Tenekc B kauecTBe TesnerpadHOro TepMHUHAIIA.

[IpousBecTd BKIIIOUEHHE M TMPOBEPKY pPaOOTOCIOCOOHOCTH TelerpapHoro
TepMUHAJA.

Bremonuuts nepepauy u npuem uHpopmanuu B pekumax" Temeraun" u "
Tenerpamma". [IpousBecTH OLEHKY KauecTBa MPUHITON HH(POPMAIIH.

[ToaroToBUTH OTYET O JaOOpPaTOPHOI padoTe.

[ToaroToBka TepMuHaia K paboTe U MPOBEPKA €ro paboTOCIIOCOOHOCTH.

[IpoBepuTh NPaBUIBLHOCTH MOJKIIIOUEHUS pabOyero Mecra.

[Topsinok BKITtOUEHUS 1a0OPATOPHOM YCTAHOBKH:

- BKJIFOUHUTH JIA0OPATOPHYIO YCTAHOBKY;

- BoiiTH B nporpammy Aubda-Tenekc B katanor< TELEX 3>rne HailTh AMPEKTOPUIO
telex.exe> u Haxxath kinaBuiry <EN'TER>;

- [IOCJI€ 3aIyCKa IPOrpaMMbl OTKPOETCSI MEHIO:

-Tenerpamma;

-Tenerair;

-ApXUBBHI;

-CripaBOYHUKHM.

Ycranoute pexum "TEJIEITPAMMA". B pexume "moaroroska Ttekcra'
OTKpbIBaeTcsi "OKHO" penakTopa 1jsi Habopa Jr000ro TEKCTa. 3ajllaHheM ajapeca
3aKaHYMBAETCA MOArOTOBKAa TenerpamMmbl. Oka 3aHOCUTCS B paOouMii apXuB, U
IporpaMma BbIXOJUT Ha YPOBEHb OCHOBHOTO MeHIO. J[J1s1 Toro uToObl YOeAUTHCA, YTO
noyTa 3arpy’keHa B MOJIEM HY)XHO 0OpaTUThCs K pazzeny "Pexum Tteneraiin-
VYnpasnenue ouepenpto”. Ilepen TeM Kak 3aHECTH TEKCT TeJerpaMMbl HEOOXOIUMO
3aM0JHUTH CIEAYIOLINE MOJIS:

000 Homep kanana ornpaBieHus teierpammbl. Ecim k OBM moakimtodeHo
HECKOJIbKO MOJIEMOB, TO 3TO NOPSAIKOBBI HOMEP MOZEMA.

001 [data otnpaBienus 3agaercs B popmare JJ.MM.ITTT. [lepBas nonsiTka
coeuHEeHMs OyIeT c/iejlaHa He paHee YKa3aHHOTO CPOKa.

002 Bpewms otmpaBienus B ¢popmare YU:MM IlepBast mombITKa COeIUHEHUS
OyZeT caenaHa He paHee YKa3aHHOTO CpOKa.

003 0- mpocras 1- cpounas

004 ApxuBbl

HaGpaB TekcT Tenerpammbl, yKasblBaeTca ajapec, Hampumep- 64623237
MO/JIEM PocroB-Ha-Jlony, CK® MTYCHU (reneraiin) Moaem Pocrtos-Ha-/lony,
"Ansha" (Tenekc) B pexxume "oTnpaBka ¢aitna" MOXKHO OTIIPABUTh TEKCTOBBIN (haiii
B koax MTK (kox MTK-2 ycranaBnuBaeTcsi Ipu WHCTAJUISIIIUN TTporpamMmbl Aibda-
Tenexc). OgauM U3 cMOCOOOB SBISETCS 3aroToBKa (alIoB 3apaHee ¢ WMEHAMH
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BLOK_?. NGL, rae ?-mudppa ot 1 go 10. BcraBuTh B TEKCT Takoil (aili MOKHO
HaxaB k1. ALT/1, ALT/2...ALT/0 Uucno BCTaBOK MOKHO YBEIHUYHUTH A0 20 HaXKuMast
k1. SHIFT/ALT/1, SHIFT/ALT/2...SHIFT/ALT/O0.

Beixon u3 nporpammsl Anbda-Tenekc, ocylecTBIsSeTCsl HaXkaTUeM KJIaBUILIN
"Alt+X" nim nmonsenst kypcop k "okny" BBIXO/I.

Conep:xanue oT4éTa
1. Onucanne 1aOOpaTOPHON YCTAHOBKH.
2. 3anucaHHbIE B TETPAIN TEKCTHI COCTABIECHHBIX COOOILIEHU.
3. 3amucaHHBIi B TETPaaAM AITOPUTM B3aUMOJEWCTBUS OIllepaTopa ¢ TEPMUHAIOM
(mopsimok ~ Habopa, oT3bIBBI  MojeMa  "Aubda-Tenekc",  HCHOJIB3yeMbIe
¢yHkiuoHaneHble  KinaBumu [[OBM; B kadecTBe oOpa3na HMCIOJB30BaTh
[Ipunoxenue 1, 2).
4. Oryer OOJDKEH colepXk’aTh MO 4 pacledaTKu IEPEJaHHBIX M ITOJTYYEHHBIX
coobuienuii B pexxumax "Teneraiin" u "Tenerpamma”, otnpasiennsie B aapeca CKD
MTVYCH n LIKC, a Takxke UMEroIue KaTErOpun «CPOUHASD U «IIPOCTAS.
5. BeiBozbl 1o pabote (cpenHee BpeMs MOATOTOBKM M Habopa TejlerpaMM, CperHee
BpeMsl MpHUOBITHS NOJATBEPKIEHUI Ha oTnpaBieHus). MHeHHe o00y4yaemoro,
JIEHCTBUTENBHO-TM Lieecoo0pa3eH Mepexoa NpeanpUsITUil CBA3U Ha TEPMHUHAJIBHOE
000pyoBaHuE.

KoHTpobHBIE BOITPOCHI
1. Ha3znauenue u npuHuun padboTel Mogema Anbda-Tenexc?
2. llepeuuncnure pexuMbl pabOTHl TEPMHUHATIA.
3. Ilepeuncinure opraibl UHANKALMKA MOJIEMA U X HaA3HAYCHHUE.
4. ITpoBeauTe onepanuu Mo nepeBoay KoMmIuiekca B pexkum "Tenerpamma'.
5. IlpoBemute omnepauuu 1O MEPEBOAY KOMIUIEKCA PEXUM  OTHPABKH
MPUCOEIMHEHHBIX (PailyioB.
6. [IpoBenute onepanuu no nepeBoay komruiekca Pexxum "Tenerain'.
7. Kakum 00pa3oM OCYIIECTBIISIETCS YIIPaBIECHUE OYEPEIbIO0 Mepeaun’?
8. Kakum o00pa3om OCyIIECTBISICTCS OUAJOT HA AaBTOMATHYECKOM HCXOJSIIEM
COEIMHEHHUH?
9. O6wsicaute HazHauenue MeHro APXNBbBI u CTIPABOYHUKMN.
10. TlpousBenure cpaBHUTENBHBINA aHaU3 cepBuca TenerannoB AT-2000 u AT-2500
¢ paboueli ctaniuel ocHaleHHON MoaeMoM Anbda-Tenexkc.

[Ipunoxenue 1
st oTpaBKH TeIerpaMMbl HEOOXOIUMO:
- Bxurounts MogeM «Anba-Temekc» B CeTb,
- BxurouuTts B ceth anmmapat F2000;
- BxmounTs koMmbroTep HaxkatueM kinaBumu POWER.
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1. Ha pa6ouem ctoze 3amyctuth sipiasik TELEX.

2. Beibpats MeHo TenerpamMmma, Haxxath kiaBuiry ENTER.

3. BeiOparh MyHKT "TOATOTOBUTH TEKCT'", BBECTH TEKCT JAHHBIN MPEIogaBaTelIeM.

4. Haxarp knaBumy F2 - BbiOparth myHKT "3ajgaTh ajpec M OTIPaBUTH' HaXaThb
xiasuiy ET4TEK.

5. Haxarp kmaunry ESC BweiOpare nmyHKT MeHio "Teneraiin" HakaTh KIIaBHIINY
ENTER, naxats knaBuinry PageUP nns moguatus TpyOKH, HOXKIAThCS TOJHATHS
TpyOKM Ha NMPUHHUMAIOIIEH CTOpOHE, HakaTh KoMOuHanmio Al+17, B mosiBuBIIEMCS
MeHio apxuBoB BbIOpaTh "B OYEPE/IN" naxats knaBumry E14-TEK BbeiOpaTh
HeoOxonumyro Tenerpammy u HaxaTtb ENTER. Ilocne ycnemHol nepegayn HaxaThb
kiasuiry PageDown.

[Ipunoxenue 2
[lepenaua tenerpamm ¢ Teneraiinma F-2500
1. HaxxumMaeMm KH. « | ©

—
2. HaxxuMaeMm KH. «:L'-T“;:» (MeHto yciyr);
3. BriOpath mmudpy 1 (HOBBIA TEKCT); [MOSBISETCS OKHO C MOPSIKOBHIM HOMEPOM
TEJIErPAMMBI |
3. Haxxumaem kH. Pyc. Habupaem «3L3L», Haxkumaem mpoOen, CTaBUM CHUMBOJI
«I1102» mpoben 123432 3atem xmeMm 2 E1TEH;
4. HaxumaeMm kH. Pyc. u mabupaem: «POCTOB na JIOHY 123432/110 npoGen 25
npo0Oen .../... (4UCiIo U Mecsir) mpoben .... (BpeMs 0e3 pa3iae/UTeNIbHOrO 3HaKa)= 2
snaka ENTER;
5. Haxxumaem kH. Pyc. u Habupaem: «POCTOB na JIOHY CK® MTYCH=nBa 3HaKa
ENTERY;
6. Haxumaewm kH. Pyc.;
7. «rpynma Ne....... npoBepka Bbixoga=(hamunusa-» 5 3nakoB ENTER. HHHH 2
3HaKa npooe;

©

8. HaxxnmaeM KH. «

» oxkumaeM otrBera cranumu GA, mepegaeM HOMEpP Hallen
ctaniuu «123912» xaem texHosnorundeckyro ctpoky ¢ LHHIKC;

| 7]
9. HaxxumaeM KH. «-ml» B MeHIO BbIOMpaeM I.3 BBOIMM IOPSIKOBBI HOMEP
TEJErPAMMEBI ...;

10. Oxunaem texnonoruueckyto crpoky LHKC;

11 .beicTpo HaxkxuMaeM k1. Pyc. « A» (3ampoc aBTOOTBETa) MOJyYUB MOATBEPKICHUE

P
\

ot LIKC B Bune HHHH niepenaem cBoit cumBoit « | <7 | » mosiButcst 123432 VOLT RU

- CCaHC 3aKOHYCH.
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Jlabopatopuast pabora Ne 5

OddexTrBHOE KOJIMpOBaHUE Ha puMepe koaa Xaddmana

[enb paboThI

N3ydyenne npuHIUTIOB 3()PEKTUBHOTO KOTUPOBAHUS HCTOYHHUKOB IMCKPETHBIX
COOOIICHMIA.

JloMarHee 3a1aHue
1. Wzyuntp mnpuHmun d3P¢GEKTUBHOTO KOAMPOBaHUS andaBuUTa HCTOYHHMKA
nuckpetHbix coobiennit (MJIC) nmo metony Xaddmana.
2. CdopmupoBaTh  KOJOBbIE  KOMOMHAIMKM I8 Tepelayd  3aJaHHOU
MOCJeA0BaTEILHOCTH 3HAKOB ayipaButa (cM. Tabm.1):
a) npu kogupoBanuu andasuta MJIC paBHOMEPHBIM KOAOM;
0) npu xoaupoBanuu andasura MJIC konom Xaddmana.

CTyaeHTBI 3209HUKY BHIOMPAIOT BApUAHT JIOMAIITHETO 3aJaHMS B COOTBETCTBHH C
nocueanen nuppoi Homepa CTyAEHUECKOro ouseTa.

Tabnuna 5.1 - Tabnuila BeposTHOCTEN 3HAKOB alipaBUTa

uant |l 2 3 4 5 6 7 8 9 0
3HaK
adaBuTa
Z; 0,10 |0,13 (0,04 |0,25 |0.37 |0,12 |0,01 |0,18 |0,06 |0,3
Z; 0,06 |0.17 (0,17 |0,34 |0,23 |0,14 |0,16 (0,14 |0,12 (0,06
Z3 0,17 |0,12 (0,14 |0,16 |0,27 (0,01 |0,13 |0,03 |0,2 0,18
Z4 0,24 10,36 |0,26 |0,05 |0.07 |0,23 |0,37 |0,24 0,09 (0,07
Zs 0,28 0,15 |0,10 (0,13 (0,20 |0,27 |0,20 |0,05 |0,28 (0,16
Zg 0,02 |0,07 (0,11 |0,07 |0,07 (0,23 |0,10 (0,36 |0,06 (0,23
Z; 0,14 |- 0,18 |- 0,09 |- 0,03 |- 0,19 |-

3. Onpenenutb 3Ha4eHUS Hmax , Hpean ¥ Nepen U1 aHATU3UPYEMOTO BapHUAHTA.

4. Ouennts 3HaueHne K,, 1 Kex.
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Kparkas reopus
Ucrounnk auckpetHbix coobmieHuit (MJIC) ¢opMupyer Ha BBIXOAE CUETHOE
YUCJIO COOOLIEHUM O COCTOSSHUM 00bekTa. Takoe COOOIIeHHE B JIUTEpaAType 4acTo
HA3bIBAIOT "3HAKOM", a BCIO COBOKYIHOCThH MEpelaBaeMbIX 3HAKOB - aj(aBUTOM
HCTOYHMKA.

Hanpumep, eciiu B KauecTBE MCTOYHUKA COOOIIEHHS paccMaTpuBaTh TEKCT Ha
PYCCKOM $I3BIKE, TO B KAYECTBE 3HAKOB OYIyT BBICTYNATh OYKBBI, @ UX COBOKYITHOCTb
apisiercs andasutoM. C ydyerom mpodOena andaBUT pycCKOro si3blKa COAEPKUT 33
3HaKa . AHTJIMACKUI andaBut conepkut 27 3nakoB [19].

Jns mepegauyd KakIOro 3HaKa angaBuTa MO KAaHATY CBSI3U HEOOXOIUMO
IIOCTaBUTh €MY B COOTBETCTBHE HEKOTOPBIN OIpeneseHHbI curHan. C 3TOM LEeblo
KOKJIOMY 3HaKy aj(aBHTa MPUCBAWBAIOT OIMPEAEICHHYI0 KOMOWHAIMIO JABOMYHBIX
CUMBOJIOB, TO €CThb OCYILIECTBISIOT KOJAMPOBAaHHWE HWCTOYHMKA. I[IpucBOEHHBIE
KOMOMHALIMM HAa3bIBAIOTCS KOJOBBIMH KOMOMHAIMSIMH WM, IO TEPMHUHOJIOTUU
TEOPUU KOJIMPOBAHUS, KOJOBBIMHU clI0BaMu. Eciii KoJi0Basi KOMOMHAIIMSA COCTOUT U3 N
JIBOMYHBIX CHMBOJIOB, TO €CTh SBJIAETCA N-pa3psAIHON, TO N HA3bIBAIOT JJIMHOU
KOJOBOW KOMOMHAIINH.

B nannoii nmaGoparopHoii pabote Bbl u3yuyaeTe KOIMpPOBaHUE WCTOYHHKA,
3aJjayeil  KOTOpOro SIBISIETCS  MPeoOpa3oBaHME  1EIecOO00pa3HbIM  CIOCOOOM
3aJlaHHOTO Habopa 3HaKoB andaBuTa B JBOMYHbIE CUMBOJIBL. LlenecooOpa3HoCTh npu
5TOM  MOXET O3HayaThb YMEHbBIICHHE HW30BITOYHOCTH HCTOYHUKA  W/WIH
MPEACTABICHUE COOOILIEHUH HCTOYHHMKA B (POpME MPUTOAHON 11 0OpabOTKH U
nepeaayu.

B TexHuke CBSI3M WLIMPOKOE PACHPOCTPAHEHHE IMOIYYWI METOJ IHepeladu
PaBHOMEPHBIM KOJIOM, KOTJla KOJMYECTBO pa3psIoB B KOJOBOM KOMOMHALIMU
MOCTOSSHHO M HE 3aBUCUT OT KOHKPETHOTO IiepeAaBaeMoro 3Haka. Bpibop
HEOOXOIUMOW JUIMHBI KOJOBOW KOMOWMHALMK MPOU3BOAMUTCA B COOTBETCTBUHU C

o0beMoM andaurta ucrounuka. Odo3nauuMm N — o0beM andasura. Torga

N>2"
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Hetpyano 3ameTtuTh, YTO paBHOMEPHBIH KOA OO0JagaeT CIeAYyIOIIUMU

OCOOCHHOCTSIMU:

1. n - paspsaHas KomoBas KOMOWHAIMS MOXXET nepenaBath uHpopmarmoo o 2"
3HaKaxX HMCXOJHOTO andaBUTa, HO MO YCIOBUSAM pPabOTHl HCTOUYHUKA OOBIYHO
HEoOXOIMMO TiepeaBaTh MEHbIIEe YHCIO 3HAKOB, 4, MO3TOMY, YacTh KOJOBBIX
KOMOWHAIMI OKa3bIBaeTCs BOOOIIE He3a/IeliCTBOBAaHHOI;

2. B 3aBUCUMOCTU OT KOHKPETHOW MPUPOIbl UCTOYHHKA BEPOATHOCTH MOSIBICHUS
KaXJIOT0 W3 3HAKOB aidaBHTa pPa3M4HA, HO TPU KOIUPOBAHUM MCTOYHHKA
pPaBHOMEpPHBIM  KOJOM CTaTHCTUYECKHE XApPAKTEPUCTUKU HUCTOYHHKA HE
YUUTHIBAIOTCSI.

Jlig ydyera CTaTUCTHMUECKUX XapaKTEPUCTHK MCTOYHUKA BBLACISIOT OTAEIbHBIN

KJ1acc 2P PEKTUBHBIX METOIOB KOJTUPOBAHUS.

Eciu na Beixoge WMJIC, obnagaromero andaBuToM A, 3HaKU @i MOSBISAIOTCA

HE3aBUCHUMO C BEPOSATHOCTAMHU i, [IPU 3TOM

i=1K
rne K-oovem andasura MJIC, To koaumdecTBOo MHGOpMAIINK, TPUXOISIIEEcs Ha

OJIVH 3HAK &, paBHO
I(a;) =—log, p; (6um)
Cpennee xonmuecTBO MHGOpPMAIUM B OWTaX, MPUXOMAAIICECS HA OJWH 3HAK Ha
BBIXOJIC ICTOYHWKA, Ha3bIBACTCS SHTPOTMECH UCTOYHUKA U OTIPEICACTCS CICAYIOINM

obpazom

K
H(A) == pilog, p; (6um)
i=1
I/I3BeCTHO, 4TO MAKCHUMAJIbHOC 3HAYCHHUC DHTPOIINHU Hmax COOTBGTCTByeT CJ'Iy‘—IaIO

PAaBHOW BEPOATHOCTH IMOSBIIEHUSA BCEX 3HAKOB, HO B PEAJbHBIX YCIOBUAX H3-3a
HEPABHOBEPOATHOCTHU TMOSBJICHUS] 3HAKOB BCEI/la BBIMOJHAETCA COOTHOIIEHHE H max
> H pean-

B Tteopun wuHpOpManuMu BBOJUTCA KOJIMYECTBEHHAsT Mepa M30BITOYHOCTH
UCTOYHMKA, KOTOpasl IMOKAa3bIBAa€T, HACKOJIBKO 3((EKTUBHO HCMOIB3YIOTCS 3HAKU

andasuTa 1aHHOTO UCTOYHMKA. Eciam m30biTounocTs ncrounnka D paBHa HyImro, TO
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ATO O3Ha4aeT, 4To (popMUpyeMble UM COOOIIEHUS ONTHUMAIbHBI C TOYKH 3PEHUS

KOJIMYECTBA TIEPEHOCUMON MU WH(HOPMAIIHH.

H max — H pearn H pear
D= =1-
H max H max
Heo0xoauMoe 4mciao 3HAKOB aJI(baBI/ITa A IIepeaadyd 3aJaHHOTO KOJHYCCTBA

uHpopManuu | Tpu OTCYTCTBUH MOMEX MO>KHO OIPENETUTh U3 COOTHOIICHUS
Tak xak s peabHbIX UCTOYHUKOB Hpean< Hmax , TO TpeOyemoe 4mcio 3HaKOB
andasura K, > Kj a mosTomy H30BITOYHOCTD COOOIIEHUSI XapaKTEPU3yeTCsl TOU ke

Mepo# u30bITOUHOCTH D, 4TO U UCTOYHUK.

Kl ==
H
max
HaHpI/IMep, HN3BCCTHO, 4YTO MAJIs1 TCKCTAa HaA PYCCKOM MA3BIKC IIPpH YCIOBHH

PaBHOBEPOSITHOTO TOSIBJICHUsI 3HAKOB (OYKB) sHTpomus cocTtaBUT H=5 Out/OykBy.
HccnemoBanusi mMokas3aid, 4YTO YY€T BCEX BO3MOXHBIX CTAaTUCTHUYECKHX CBSI3EH
(pa3nuuHas BEPOSTHOCTh TOSIBJICHUS KaXKI0M M3 OYyKB, pa3iuyHas BEpPOSTHOCTD
MOSIBJICHUSA COYeTaHWil OyKB MO JABE, MO TPH WU T.A., BIUIOTH O CBS3U MEXKIY
OTJENBHBIMU CJIOBAMH) CHIDKAIOT PEAJbHOE 3HAYEHUE HHTPONHUH 10 BEIUYMHBI
Hpean=1,5 Out/3HaK. B 3TOM Ciiyyae U30bITOUYHOCTS.

L5

Hmﬂ
D=1-—"%=1-
H

max

=(0,7 OAT/3HAK.

B psine ciydaeB cooOiienue hopMHUpYETCs TIO0 3apaHee U3BECTHBIM IMPaBUIIaM.
Tak, TEKCT, BBINOJHEHHBIA HAa PYCCKOM S3BbIKE, MOJUYMHSETCS MpPaBUJIAM PYCCKOH
rpaMMAaTHKH, & Ha AHIJIMUCKOM — AQHIVIMMCKOW. 3HAHWE ATUX IPABHJI MO3BOJSET
oOHapy>XUBaTh M WCIPABIATH OIMIMOKH B TAaKWX COOOIICHUSX, Kak 'Hajaudee
UCOBITAYHO3M 3MOCOOC/IBAUT IMABUIIEHUIO TMMOMEKOYCTOWuYeBa3TH caaliieHuii. B
ATOM (ppace JamyImuHO MHOXO OCHITOK".

CaMOCTOSITENIPHO TPOAHAIM3UPOBAB TEKCT, BBl MoXkeTe OOHApPYXUTh W
UCIIPAaBUTh JIOMYIICHHBIE TIpaMMaTthueckue omuOku. OOHApYX UTh OIIMOKH TIPHU

nepeaayde nudp, UCNoIb3ys Te Ke MpaBuiIa, HE yIaeTCs.
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B TexHuKke CBsI3M BECbMa aKTyaJbHOM SIBISIETCS 3a7aya COrJIAaCOBAHUSA CKOPOCTHU
nepenayn MHGOPMAIMU OT HMCTOYHUKA COOOIIEHHUI C MPOMYCKHON CIOCOOHOCTHIO
ka"Hanma cBs3u. CKOpOCTh mepeaaur HHGPOPMAIMK  OMNpPEAeNIeTCS HAHTPONHuei
anpaura NJIC W KOJWYECTBOM CHMBOJIOB, BBIPAaOATHIBAEMBIX HMCTOYHUKOM 32

CIMHUILY BpEMECHH M.

H
Cuem =MH =—,(6um/c)
T
r7ie T - BpeMms Nepejaun OJJHOrO ABOMYHOTO CUMBOJIA.

[IpomyckHasi cmocoOHOCTh KaHajla XapaKTepHU3yeTCs MaKCUMaIbHOW SHTpONUEH

(Ipu OTCYTCTBHH MOMEX).

Coan = Hr;ax ,(6um/ c)

B tom cnywae, xorma Cue > Ciw , ycTpaHeHHWE W30BITOYHOCTH MOKET
o0ecneunTh BO3MOXHOCTh Iepefayd HHGOpMaluu [0 JaHHOMY KaHaily 0e3
YBEJIMYEHUS €r0 MOJIOCHI MPOITYCKaHUSI.

B coorBerctBun ¢ Tteopemoit IllenHona s kaHanma 0e3 TOMEX MOXKHO
YBEJIIMYUTh CKOPOCTh Mepefaud MHGPOpMalUu IMOCPEICTBOM IpeoOpa3oBaHMs
COOOIIEHUII B CTATHCTMYECKH HE3aBUCHMbBIE M PAaBHOBEPOSITHBIE CHUMBOJIBI. Takoe
npeoOpa3oBaHUE OCYIIECTBISETCS KOACPOM MCTOYHMKA 3a CUET YMEHbILECHUS 4YHCIia
CUMBOJIOB, KOTOPBIE TPEOYIOTCS JIJIsl IEPEIavn OJTHOTO 3HaKa anQaBuTa.

Hns sToro HeoOXoauMO HauOoJiee BEpOSTHBIE COOOIIEHUs TepeaaBaTh
HAUMEHBIIIUM YHUCJIOM KOJIOBBIX CHMBOJIOB U YyBEJIMYMUBATH JJIMHY KOJOBOU
KOMOMHAIIMA ~ COOTBETCTBEHHO C  YMEHBIICHHEM BEPOATHOCTH  MOSIBICHUS
KOJAUPYEMOTO 3HAKA.

Htak, o00s3aTenbHbIM  yclIOBUEM 3(P(EKTUBHOTO KOIUPOBAHMS  SIBISIETCS

HCII0JIb30BaHUC HCPABHOMCEPHLBIX KOJAOB.

K
ncpe() = Z PiN;
=1
I[H;{ HepaBHOMepHLIX KOJOBBIX HOCJIGI[OBaTeJII)HOCTef/'I BBOJAT ITOHATUC CpeI[HeFO

yucjga JBOWYHBIX CHUMBOJIOB Ha OJMH 3HaK andaButa odvemMoMm K: rtrme pi -
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BEPOSTHOCTh TOSBIICHUS I-TO 3Haka andaBuTa, Nij- JUIMHA KOJOBOW KOMOWHAIWH,
COOTBETCTBYIOIIAs TIepeIade I-ro 3HaKa.

MakcumanbHOl 3((PEKTUBHOCTHIO 00JIaIal0T T€ HEPAaBHOMEPHBIE KOJbI, IS
KOTOPBIX BBITIONHSAETCS PAaBEHCTBO CpEAHEH JUIMHBI KOJOBOM KOMOWHAIMU U
SHTPOIIUH, T.€.

n H

cpeo —

D(PEKTUBHOCT, HEPABHOMEPHBIX ~KOJOB  OLCHHMBAaeTCS  KOA(P(PUIUEHTOM
OTHOCHUTENLHOM 3((PEKTUBHOCTH KOTOPHIM IOKA3BIBAET CTEINEHb MCIIOIb30BAHUS
CTaTUCTUUECKON M30BITOYHOCTH. JIJIs ONTUMANbHBIX KOoHoB Ko,=1.

H

K =
09 n

cpeo

OTHOIICHHE CPETHETO YHMCIIa TBOMIHBIX CUMBOJIOB, PUXOIAIINXCS HA OJIMH 3HAK
angaBuTa, MPU KOJUPOBAHWM 33JaHHOTO WCTOYHMKA HEPABHOMEPHBIM KOIOM K
JUIMHE KOJOBOM KOMOWHAIIMM B CiIy4ae KOJUPOBAHUS HCTOYHHUKA PABHOMEPHBIM
KOJIOM Ha3bIBaeTcs ko3 uimeHToM cxatus Key.

K coe — ncp;e()
n

Jlmst moCcTpoeHHsI ONTHMAIBLHOTO KOJa HEOOXOJUMO HE TOJBKO YUYHUTHIBATH
HEPABHO BEPOSTHOCTH TMOSBJICHUS 3HAKOB, HO M CTAaTHCTHUYECKHE CBSI3U MEKITY
3HaKaMH MePBUYHOTO andaBuTa 0oiee BbICOKHUX nopsiakos [20].

Hanpuwmep, nns pycckoro andasuta (C yueTtoMm mpoOesia) HEpaBHO BEPOSITHOCTh
NOsIBIICHUS OyKB CHIDKAeT »HHTponuio g0 3HaueHuss Hi=4,35 Our/3Hak;
JOTIOJTHUTEIIBHBIA YUET CTAaTUCTUKH JABYXOYKBEHHBIX COYCTAHWHA JOBOIUT 3HAYCHHC
suTpornuu 10 Hy=3,52 6ut/3HaK, a TpexOykBeHHBIX - 10 H3=3,01 6ut/3HaK.

PaccmoTrpum  mpuHIMN mocTpoeHUS A(PGEKTUBHOTO KOJa, MPEITOKCHHBIN
Xaddmanom. I[lycts, HanpuMep, U3BECTHO, YTO TEpeaBaeMblii aadaBUT COACPKUT
MIATh 3HAKOB C BEPOSITHOCTSMH TTOSIBIICHUS:

P(a)=0,22 ; P(6)=0,20 ; P(8)=0,26 ; P(r)=0,15 ; P(1)=0,17
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[Toctpoenne konma Xaddmana HauMHAETCS C YHNOPSIOUYMBAHUA YKa3aHHBIX
3HAKOB MO YOBIBAHUIO 3HaUYCHUI Pj .

Ta6muma 5.2 — IToctpoenue koga Xaddmana

Homep BcrnomoraTeZbHOR olepaln

SHaxH I 2 3 4 5
BepodATHOCTH 1,0
,58
0,42 0,42]'—'

~ 0,32 0,32
B 0,26 0,26 0,26
A 0,22 0,22
3 0,20 0,20
il 0,17]_,
T 0,15

OnpenensroTcs 1Ba HAUMEHEE BEPOSTHBIX 3HaKa ajipaBUTa, KOTOPbIE NEPEXOAAT
B HOBBIU CkaThlid anaBUT (2), KaK OJIUH 3HAK C BEPOSTHOCTHIO MOSBJICHUS paBHOU
CyMMe€ BEPOSTHOCTEN MOSBIEHUS ITUX JIBYX 3HAKOB.

P(I,I)=P(1)+P(I)=0,15+0,17=0,32.

BHOBBH MpOBOAMM CHUCTEMATH3AIMIO 3HAKOB ajdaBUTa MO MPHU3HAKY YOBIBAHUS
BEPOSITHOCTEW. B HJaHHOM ciydae MEpBbIM BCIOMOTATENbHBIM 3HAK IMOMNAIAECT B
Hauvasno cnucka. [loBropseM npoueaypy oObeIMHEHUS HAUMEHEE BEPOSITHBIX 3HAKOB
o HOBOMY CxkaTomy andasury (2). Tenepb o0bearHEHHUIO TTOANIekKAT 3HakU A u b.
OmnpenensieM BEpOSATHOCTh BTOPOTO BCIIOMOTAaTEIBLHOTO 3HAKA.

P(A,B)=P(A)+P(b)= 0,22 + 0,20 = 0,42.

BHOBBL mpou3BOIMM yHopsiiourBaHue HOBoOro cxartoro andasura (3). CHoBa
BbIOMpaeM JBa 3HAaKa C HAWUMEHBIIMMH BEpPOSITHOCTSIMHU, OOBEIMHAEM HUX U
ONpENENsiEM CyMMapHYIO BEPOSTHOCTb.

P(B,J,I')= 0,26 + 0.32 = 0,58
N onsATe mNOBTOpsieM NPOLEAYPY YHNOPSAOYMBAHMS TOJYYEHHOIO CKAaTOTO

angasura, onpeaesieHus HauMeHee BEPOATHBIX ABYX 3HAKOB, UX OObEIUHEHUS U T.1.
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[Ipouecc mpomoikaeTcss 10 TeX MOp, MOKa Mbl HE JAOWIAEM [0 €JUHCTBEHHOTO
BCIIOMOTATeNIbHOTO 3HaKa ¢ BepositHocThio Pi= 1,0.

Jlist mocTpoeHHsl KOJOBOW TaOIUIBI HEOOXOIMMO MPOCIEIUTh MyTh Hepexoaa
3HaKa MO CTpokaM U croybnam Tabmuuel. Hambomnee ymoOHbIM cmocod - 3TO

IOCTPOEHHE KOJI0BOTro aepena (puc. 5.1).

0,17

Pucynok 5.1 - JlepeBo KO/IOBBIX CIIOB

N3 toukn P=1,0 HampaBnsieM JIB€ BETBU, U TOM, Y KOTOPOW B COOTBETCTBUU C
KOJIOHKOU 5 Tabnuipbl 1 BepositHOCTh Oombine (P; =0,58), mpucBanBaem cumBon 1,
npyroii - 0.

PaccmarpuBaem BeTBb ¢ cuMBOJIOM (. B COOTBETCTBHM C KOJIOHKOW 2 W3 DTOrO
y3J1a TaK k€ MOT'YT ObITh HalpaBJieHbl 1Be BeTBU. OJJHON U3 HUX CHOBA MPHUCBAUBAEM
cuMBoJI 1, a npyroii - 0. B 3T0i#1 yacTu cTBOJIa BETBICHUE 3aKOHUYEHO.

Bo3sBpaiaemcst k nepBoit BeTBu ¢ cumBosioM 1 (s Pi=0,58) u ctpoum u3 3toro
y3n1a BerBienue co 3Hadenuem Pi=0,32 ("1") m P=0,26 ("0"), u tak nanee. B
pe3ynbTaTe MOJIy4eHO KOJOBOE JIEPEBO, ABUTASICH MO BETBSIM KOTOPOTO JIETKO MOKHO
3anucaTh KOJOBYI0 KOMOMHALIMIO AJI KaXKI0r0 3HAKA.

CocTaBnsiTh KOJOBYIO KOMOWHAIIMIO HAYMHAIOT OT ucxomHoi touku (Pi=1) x
KOHIYy KaXJI0U BeTBH. JlJIs1 paccMaTpuBaeMoro cirydast OoJIy4YnuM:

b-00, A-01, B-10, I"-110, A-111.

[Ipy  TakoM  MOCTPOEHHHM  BBINOJHSAETCA  O0sA3aTENbHOE  TpeboBaHUE
OJIHO3HAYHOCTH JE€KOJUPOBAHMUS, KOTOPOE COCTOMT B TOM, 4YTOObBI HHU OJIHA

KOMOWHAIIMA JAaHHOTO KOJAa HE COBNajalia C HAdajlioM Jpyrou, Oosiee TITHHHOU
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koMOuHaumu.  Konpl,  yIOBJETBOPSIOUIME  STOMY  YCJIOBHMIO,  Ha3bIBaIOTCA
npe@uKcHBIMU KoAamu. llpu aekoaupoBaHMU TMOCIEIOBATEIHOCTH KOMOMHAIIMIA
npepUKCHOrO KOJIa OMpeIeJICHUE KOAa KaXA0ro 3HaKa MPOU3BOUTCS OJTHO3HAUYHO. B
MPOTUBHOM CJydae, T.e. JJII KOMOWHAIWKd HE NPePUKCHOTO Koja XapaKTepHa
HEOHO3HAYHOCTD JIeKoIupoBaHus [21].

[TycTh, HarpuMep, HEKOTOPBINA KO YAOBIETBOPSET TPEOOBAHUIO TPEPUKCHOCTH,
T.€. 3HaKaM ajdaBUTa COOTBETCTBYIOT KOJ0BbIe komOnHammu Buaa: A-00 b-01 B-101
I'-100.

CocTtaBuM TPOM3BOJIBHO KOMOWHAIIMIO TME€pelaBacMbIX 3HAKOB aidaBuTa U
COOTBETCTBYIOIIYIO €I KOJIOBYIO MOCIIEI0BATEILHOCTD:
BABBI'BI'EI'AAB.
01000110110010101100000001.(*)
OTa Mocaen0BaTeNbHOCTh IEKOIUPYETCS] OAHO3HAYHO:
010001 101100101 01 10000 00 01
b ABB I' B b I' AA6Bb

PaccmoTpum apyroit ciydaii, Korjaa KOAWPOBaHWE aHCAMOJIA 3HAKOB MPOBEICHO
10 KOJOBOM TaOIUIlE BUIA
A-00; b-01; B-001; T'-010.

Torma mocienoBaTeIbHOCTh KOJAOBBIX KOMOUHAIIUN TOTO K€ COOOIIeHUs] OyAeT
UMETh BUJT

01000100101000101010000001.

B sTOoM ciy4yae BO3MOXHBI pa3iMuHbIe BAPUAHTHI IEKOTUPOBAHUS:

010001 00101000101010000001
b ABB BABB T A A©Db

WA

010 001 001 010 001 01 010 00 OO 01

' B B I' B b I' A A©Bb

WA

01 00 01 001 010 001 01 010 00 00 01

b ABBT BB T A ABb
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Bosmoxubl u apyrue BapuaHThl. [lompoOyiiTe caMOCTOSTENbHO AEKOIUPOBATH
IIPUBEICHHYIO ITOCIEA0BATEIBHOCTD.

PaccmoTpum  BO3NIeHiCTBHME OJAMHOYHOM, OIMMOKM B TMPHHATONM  KOJOBOM
MOCJIEIOBATEILHOCTA CHUMBOJIOB, OTMEUEHHOHN (*), yIOBIETBOPSIOUICH YCIOBHUIO
NpepUKCHOCTH, T.€. TyCTh MPUHSTAs MOCIEAOBATEIILHOCTh UMEET BU/L:

0100011010001010110000001.

B sTOM cityyae npu A€KOAUPOBAHUHN MTOJTYYHM

0100011010001 01 01 100 00 00 01

b AbBbB ABbBBI A ABb

Wrtak, oaHa ommubOKka B KOJOBONW KOMOWHAIMK, COOTBETCTBYOIIEH 3HaKy I,
IpHBeNa K HENPAaBWIBHOMY JIEKOJIWPOBAHUIO HECKOJBKHMX 3HAKOB. TakoW XapakTep
OIMOOK Ha3bIBAIOT TPEKOM OLIHUOOK.

XapakTepHOil 0COOEHHOCTBIO CHUCTEM, UCHOJIB3YIOMIMX METOAbl 3((HEKTUBHOTO
KOJAMPOBaHMs, SBISETCS O0O0sA3aTE€IbHOE HANWYME KakK B IEpelalolleM, Tak U B
MPUEMHOM YCTpoicTBe Oy(epHBIX 3alOMHHAIOMIMX YCTPOWCTB. ODTH YCTpOWCTBa
o0ecrevynBaroT BO3MOKHOCTD II€peladyll CHMBOJIOB € ITOCTOSIHHOM CKOPOCTBIO B KaHAaJl
CBS3U IIPH YCJIIOBHM MX HEPAaBHOMEPHOIO IMOCTYIUIEHUS HA BBIXOJ KOAEPA.

Onucanue 1ab0paTOPHON YCTaHOBKHU

YcnoBHas GyHKIMOHATBHAS CXeMa JIa0OpaTOPHON YCTAHOBKH MIPHUBEACHA HA pUC. 5.2

JIATUHK
OIIMBOK
) B/IOK > KAHAI > NEKOOEP >
dOPMIUPORAHING nonvy
ATE/Tb
UCTOYHMK || AATHMK
COORIIFHIA OlRNK .
; LLEHMA
KOJEP KOJA M KAHAT > [EKOMEP >
XADDNMAHA

Pucynok 5.2 -YcioBHast yHKIIMOHAJIbHAS cXeMa J1abopaTOPHON YCTaHOBKH
Hcrounuk coobmenns (MJIC) popmupyer Ha BBIXOJIE TOCIEOBATEIILHOCTD 3HAKOB

U3 33/IaHHOTO ali(haBuTA.
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bnokx ¢dopMupoBaHus paBHOMEPHOTO KOJa IMO3BOJIET MPUCBOUTH KaKIOMY
3HaKy andasuta MJIC koMOuHaIMIO paBHOMEPHOTO IEPBUYHOTO KOJIA.
Konep Xadbdmana ocymectBisier popMUpOBaHUE KOJOBBIX KOMOWHAIIUA METOIOM
3¢ (HEeKTUBHOTO KOTUPOBAHMUS.

Jlexonepbl  OCYIIECTBISIIOT ~ COOTBETCTBYIOIIEE JIEKOJMPOBAHUE MPUHSATHIX
KOJIOBBIX KOMOMHAIUH.

Jlatuuk ommOOK OCYIIECTBIISIET BBOJ OMIMOKK B MOCIEIOBATEIILHOCTh KOJOBBIX
KoMOMHaIui 1pu  3PEHEKTUBHOM KOAUPOBAaHUM 10 MeToay Xaddmana u
pPaBHOMEPHOM KOJUPOBAHUHU.

Jlaboparopnas pabota BeimosHsercs Ha IBM PC. Ilocne 3amycka mporpaMMel
(daiin LR 36_108.exe) BBenute Ha nepBoi crpanuiie ceou O.M.O. u HoMep TpynibI.
3arem neperiqute Ha cTpanuily 3. CTaTUCTHKA U KOAUPOBAHKE - JCKOANPOBAHHE.

BHemiHuii BU1 3TOM CTpaHUIIBI MOKa3aH HA PUCYHKE 5.3.

Haqano] Enok-cxera 3] CTATHOTMKA W KOQWPOBAHME - 08K OAWPOBAHME ] 4] HekogHpoEaHHe ] Sa.uaHHe] J'IMTepaTgpal Cbopmgnbll KDHELLI Kionos] £ aepes

e Toumns Craructuka ana " Maproe_krope"
?Egg.r l-(: ggﬁggg ((: ggﬁgﬁggggoﬁ ME | 3HEK [KON-BO0 |BEEROATH.| PEEH KO | XadbHeHa
" KCIKA T MONCKON T MONOKCOTCOCON 1lo 2 0167 0oaa 01
Mapios Mroph j 2l 2 0.167 | 0001 0o

3 1 0.083 o010 111

NKHAa coodweHma L= 12 kon-eo sHakoe M= 10 4| K 1 0.083 oot 1110

5 M 1 0.083 0100 1o

CpedHes YHCA0 BT HA 00MH ZHEK 0N K048 hla 1 0.083 mol 1100
XacpmeHa = 3.333 paeHoMepHoro = 4 7B ! 0.083 o11o 1011
Kec = 1200 B|r 1 0.083 0 1010

KO3th. CTAT. DRaTUd ke = 1. 8]k 1 0.083 | 1000 1001

SHTponuaH=3.252  Hrmax= 3322 WEEEITOYHOCTE D = 0.021 10 & 1 0.083 1001 1000
Koag. 0THOCHMT 3dichekTHEHOCTH Koa = 0975
Konupopanue - fexolHpoBaHHE paBHOMEPHEM KO0 M Tpebyetca 48 but
o M a p K 8] 3 M z o sl b

P M a p K 8] 3 _ M z o p b
Konupopanue - fexofnpoBaHHe HepaBHoMepHEM kogom.  Tpebyerca 40 but

e M a pE o B _ %] =) o p b
1101110000100101101111111110101001001000

4 v

Bra ( 1101110000100101101111111110101001001000

010001010001100000000110001000110111000000011001
v ||
Era | 010001010001100000000110001000110111000000011001 ( )

TIa M M ap K o g _ H =z op b
MEYATH N/P he 36 16.04.01 16:17:43 Maproe Mrope  AnekcaHoposuy 0za109

Pucynok 5.3 - CtatucTrika u KOAUPOBAHUE - JCKOAUPOBAHUE
BBox cooOrieHust mporu3BOAUTCS B CTPOKE, 0003HaAYeHHOU 1TUppoil 1 B KpyKKe

co ctpenkoil. [Tocne BBoja coobiieHus cripaBa B Ta0bauie (2) BEBIBOAUTCS CTaTUCTUKA
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JAHHOTO COOOIIEHUS W KOJOBBIE KOMOWHAIIMU I PAaBHOMEPHOTO KOJa W KOJa
Xaddmana. Ita TabnHIa UMEET CIAEAYIOMIYIO CTPYKTYPY:
1 cronben — NOpPsAIKOBBINA HOMEP 3HaKa an(aBUTa;
2 cronber — 3HaK andaBuTa;
3 cronber — KOJIMYeCTBO JaHHBIX 3HAKOB B CHOPMHUPOBAHHOM COOOIICHUH;
4 ctonbelr — BEpOSITHOCTD MOSIBJICHUS JAHHOTO 3HaKa B COOOIICHUH;
5 crombenr — KomoOBas KOMOWHAIWMs IJIsi JAHHOTO 3HAKa MPU PaBHOMEPHOM
KOJMPOBAHUH;
6 cronben — KoJOBasg KOMOMHAIMS JUIsl JAHHOTO 3HaKa MPU KOAUPOBAHUH KOJOM
Xapdmana.

B okHe 3 naHHOTO 2KpaHa IMOKa3aH pe3yJbTaT KOJAMPOBAHUA - JEKOJAUPOBAHUS
paBHOMEPHBIM K0/1oM. OKHO UMEET CIICTYIONIYIO CTPYKTYPY:
1 cTpoka — nepenaBaeMoe cooOIIeHne (BX0 Koaepa);
2 cTpoKa — MOCIeA0BATEIbHOCTh JBOMYHBIX CUMBOJIOB Ha BBIXOJIE KOJEPA;
3 cTpoKa — MO3uIUs UCKakaeMoro outa (obo3Havaercs [1);
4 cTpoKa — MOCJEN0BAaTEIbHOCTh JIBOMYHBIX CHMBOJIOB Ha BBIXOJIE KaHaja (BXOJ
JeKojiepa);
5 cTpoka — MPUHATOE COOOIICHUE (BBIXOJ JICKOACPA).

B oxHe 4 manHOTrO SKpaHa Moka3aH pe3yJbTaT KOJAUPOBAHUSA - IEKOJIUPOBAHUS

kosioM Xadgdmana. OKHO UMEET CTPYKTYpPY aHAJOTUUHYIO OKHY 3.
CrneBa oT OKOH 3 1 4 pacrnoJI0KeHbI OpraHbl YIIPABICHHS JaTYNKaAMH OITUOOK:
Bxi1/OTkn — KHOIIKA BKIIOYEHUS/OTKIIFOUEHUS JaTYHMKa OIITHOKH.
< — - U3MEHEHHUE TOJIOKEHUE UCKAKEHHOTO OUTa
Ecnu natumk ommOKkyM BKITIOYEH, TO TMO3WIIHS, HA KOTOPOW HAXOIUTCS MCKaKCHHBIN
OuT, MOMEYaeTCsl 3BE30YKOI0 [J, a eclnM JaTYMK OIMOKH OTKJIIOYEH, TO BMECTO
3BE3/TOYKH TOSIBIISICTCS TOUKA.

3anmanue
1. Cdhopmupyiite mnepenaBaemoe coobOmienne. CooOlieHrue J0JDKHO OTBEYaTh
CIEAYIOIIUM TPEOOBAHUSM:
- BKIIO4YaTh Bamy dhamunmio;
- cozepkath He Oojiee 12 pa3nmuuHbIX CUMBOJIOB (00beM anpaButa N<=12);
- UMETh JUIUHY OT 8 110 15 CUMBOJIOB;
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- kod(pdurueHt cxatus CHOPMUPOBAHHOTO COOOIIECHUS TPHU KOJUPOBAHHUH
noJTydyeHHOTo andaBuTa KoaoM XaddhMaHa T0DKEH OTyYUuThCS He MeHee 1,2.

2. BeiBeguTe Ha meyaTh COJNEPKMMOE JKpaHa (3aKkiagka 3) CO CTaTUCTHKOW
COOOIEHUsI W TMPOIecCCaMUd KOAMPOBAHUS PAaBHOMEPHBIM KOJIOM H  KOJOM
Xabhdmana u gekoAMpoBaHHWS Ha TIpUeMe B clydyae OTCYTCTBHS OIIUOOK,
BBI3BaHHBIX TTIOMEXaMH B KaHAJIE.

3. BeiBenuTe Ha medath CoAEpKHMOE dKpaHa (3akianka 4), WITIOCTPUPYIOIIETO
MpOLECC ACKOIMPOBAHUS MPH HAIWYUH OIIMOOK, BBOJUMBIX B pPa3IMYHBIC
CHUMBOJIBI, TEpEIaBacMON JBOMYHOM MOCIIEIOBATEILHOCTH MPU HCIOJIb30BAHUN
paBHOMEpHOTO KoJa 1 koja Xaddmana.

4. TlocTpoiiTe 1epeBo KOAOBBIX CIOB /U 000MX CIy4yaeB KOAUPOBaHUS anaBUTa.

KOHTpOJIBHBIE BOIPOCHI

1. IMpuHIMn popMupoBaHUsl KOAOBBIX KOMOMHALIMKA TTPU KOJUPOBAHUU METOJOM
Xapdmana.
2. Meton omnpeaeneHus CpeAHEH JIMHBI KOJOBOM KOMOWHAIIMM Ha 3HaK
angaBuTa U €€ ONTUMAIILHOE 3HaYEHUE.
3. CymHocTh TpeboBaHus MpehUKCHOCTH 3(HPEKTUBHBIX KOIOB.
4. IlpyHUHMII COTJIACOBAHUSA UCTOYHUKA COOOUIEHUS C POIYCKHON CIOCOOHOCTBIO
KaHaJIa CBA3U.
5. KonnuecTtBeHHast onieHKa 3((heKTHBHOCTH HEPABHOMEPHOT'O KOJIMPOBAHUS.
6. MexaHu3M BO3HMKHOBEHHMS TpeKa OHIMOOK TMpH  JIEKOJUPOBAHUU

[OCJIEI0BATEIbHOCTH KOJIOBBIX KOMOUHALIUH.
7. IlpyuHUMI AEKOIMPOBAHUS MOCIEA0BATEILHOCTH MPEe(PUKCHOTO KOAa.
8. OCoOEHHOCTH JIEKOJUPOBAHUS TMOCIEAOBATEIILHOCTH MJisi HENPEePUKCHOTO
KozQ.

Conepxxanue oTyera
1. Pe3ynbTaThl BBINOJHEHUS IOMAIITHETO 3a1aHUA.
2. Pacniedyatku pe3yabTaToOB BBIIOJIHEHUS PAOOTHI.
3. PacuetHble (OpPMYJIIBI C 3aMUCHI0 UCXOIHBIX 3HAYCHUH JIJIsl OTIPEICNICHUS] BEJIMUUH
Hmax » Hpean » Nepen » Koo B Ko A7 coobmmienns, chpopMupoBaHHOIO B pe3yibTaTe
AKCIIEPUMEHTA.
4. JlepeBO KOJIOBBIX CIIOB JJII PABHOMEPHOTO Koja U Koja XaddmaHna, moaydyeHHBIX B
pe3yJIbTaTe SKCIIEPUMEHTA.
5. BeIBOJIBI.

JlaGopatopuas pabota N6
HUccnenoBanne NMMHEUHBIX HCKaKEHUU

Ilenb paGoTHI
N3yyeHnne MEeTOA0B U3MEPEHHUS M OLICHKU XapaKTEPUCTHK JTMHEHHBIX NCKOKCHUHA B

KaHAJIaX NepeIavyu CETEN TOKYMEHTAIBHOU JJIEKTPOCBSI3H.
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JlomaliHee 3agaHue

Jns wmaTerpupytomeit RC menu moctpoiiTe nepexoqHyto xapaktepuctuky h(t)
Y PEaKIUIO Ha MPSAMOYToibHBINA UMITysibe G(t). JIIUTeIhHOCTh MMIYJIbca BO3BMUTE
paBHoii T (T =RC - mocrosinnas Bpemenn RC- memnm).
R B kOM BO3bMHUTE paBHBIM KOJIMUECTBY OYKB B Baiiem nmenu,

C B HaHO ¢apanax - paBHbIM KoJu4ecTBy OykB B Barteit pamunmn.

Onucanue nporpaMmbl
JlaGoparopHasi pa0OTa BBIIIOJHAETCS HA KOMIIBIOTEPE.
[IporpammHoe oOecrnieueHue IabOpaTOpHOM pPaOOTHI MOXHO 3amucaTh Ha
riuOKuil TUCK Ha Kadeape WM nepenucarh C caira kadeapsr pds-01.boom.ru.
HuTepdeiic nporpaMMbl COIEPKUT HECKOJIBKO CTPaHMIL:
“Hauyano” — comep>XUT oOlIMe CBEJCHUS: Ha3BaHUE paldOThl U.T.II.
CoiepXUT KHOMKH:
‘0 mporpaMMe’ - MOKHO IIOCMOTPETh HOMEP BEPCUH MPOrPAMMEI,
anpec caiita MTYCU u xadenpsl.
‘mepenucaTs’ - aKTUBH3UPYET JUAIOIOBOE OKHO, HCIIOJIB3YEMOE IS
nepe3arrcy nMporpamMmmsl, 00pasiia OT4ETa U.T.I1. Ha THOKHM TUCK.
‘BBIXOZ’ - MCHOJIb3YETCS JUISl BBIXOAA U3 IIPOrPAMMBI.
“YcTaHOBKHM” -  COJAEPXKHUT PA3JIUYHbIE YCTAHOBKM MW MaHelb (HOPMHUPOBAHMUS
WHJUBUyaJIbHOTO 3a/1aHHUS.
“Uuraiite” - COACPKUT paslenbl: 1eidb paboThl, 3aaHue, COAEep)KaHue OT4YéTa U
KOHTPOJIbHBIE BOIPOCHI.
Paznen ‘3amanue’ conmepikuT J1abopaTOpPHOE 3aJaHHe U METOJIUKY BBIIIOJHEHUS

KaXJI0To MmyHKTa [26].
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“h(t) u G(1)” -

COJIEPIKUT CXeMY I HAOMIOACHUS MePEXOIHON XapaKTePUCTHKU

U pEeaKklUHy IeNH Ha MPSIMOYTOJIbHBIA HMITYJIbC PUCYHOK 6.1.

_ NepexogHas xapakTepmucTuka h(t) n peakums uenu Ha

K CrekTp vrnyneca W A4 kanana
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Pucynox 6.1

- Bun ctpanuisr “h(t) u G(t)”.

B xauecTBe kanana 1 u 2 ucnons3ytorcst unterpupytomue RC nemnu .

B kauecTBe kaHana 3 ucnonb3yercs GuiabTp HUKHUX yacToT (DHY).

VY xananoB 1 u 2 MmoxxHO MeHATh TocTostHHYI0 RC mern, a y ®HY gacroty cpesa.

[Tepexoanas xapakTepuctuka sl uHTerpupytomed RC 1ienu paccuuThiBaeTCs MO

dbopmyie:

h(t)=1-¢e""; 7=RC (1)

“I'ma3koBasi_auarpamMma’” — COJEPKHUT CXeMy [iJIsi HaOJIOeHHS TJIa3KOBOM

AuarpaMMal.

JlaGopatopHoe 3ajiaHue

1. TlponabnromaiiTe u 3apuUCyiTe IEPEXOAHYIO XapaKTepucTUKy h(t) u

peakiuo Ha umiyiabe G(t) At IByX KaHaJIOB.

2. Hccnenyiite n3MeHEHUE JIUTEILHOCTH UMITYyJbca U moctosaHor RC Henu
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Ha MEePEeXO0AHYI0 XapakTepucTuky h(t) u peakuuro Ha uMmyiase G(t).

3. IlponabmioaiiTe M3MEHEHHE TIA3KOBOM JAMarpaMMbl B 3aBUCUMOCTHU
OT CKOPOCTH Mepeaayun U mapaMeTpoB KaHaja.

4. OueHuTe MEKCUMBOJIBHYIO HHTEP(EPEHITUIO TIO TJIa3KOBOW JUarpamme.

MeTonnueckue yka3aHus 10 BBITIOJHEHUIO padOThHI
[TogpoOHY!0  METOAMKY II0 BBIMOJHEHHUIO KaXJOro IyHKTa CMOTPHUTE B
nporpamMMe Ha ctpanuie: ‘Yuraire’ ->’3aganus’ ->’MeToIMKa BBITIOJIHEHHUS .

ConepxcaHI/Ie 0T4YCTa

CTp. CoJIepKaHue
1 TUTyJIBHBIA JTUCT.

2 [{enb paboThl U PYHKIMOHAIBHYIO CXEMY JIa0OPaTOPHOI'O MaKeTa.

3 JloMarHee 3aaHue.

4 [lepexonHyr0 XapakTepUCTUKY,  PEAKIUI0 IeMH Ha UMIYIbC U

IIa3KOBBIC AAarpaMMbl U IICPBOTO KaHAJIa

5 IlepexoaHyr0  XapakTEpUCTUKY, PEAKUUIO LENH Ha UMIYJIbC H
TJIa3KOBbIE JJUAarpaMMbl JIJIi COCTABHOTO KaHaja (BKJIFOUEHBI MEPBHIN U

BTOPOU KaHaIbl).

6 3aBucuMocTh D-KpuTepust OT CKOPOCTH NEepenayu it IBYX KaHAJIOB.

BoIBOIBI 110 paboTe.

7 Kpatkuii oTBeT Ha 5 KOHTPOJBHBIX BOMPOCOB (HOMEpa BOIMPOCOB

BBIOEPUTE CAMOCTOSITENIBHO).

*#%  O0Opazen opopmieHus: 0OTYETA CMOTPUTE B JTAOOPATOPHOM paboTe Ha CTPAHUIIE
uraire’ - OJIEpKaHUE OTUETA .
Cq 2 > ‘C 2

*#%  TIpu BeIMOTHEHUH 3TOM 1a0. pabOThl pacnevyaTKy He AenarTces ***

KonTponpHble BOIpOCHI
1. Kakue BuJbI HOMEX U UCKAXKEHHUI IEMCTBYIOT B KaHAJIaX CBSI3U?
2. UTo MOHUMAIOT IO JUHEHHBIMU UCKAKEHUSIMHU ?
3. Uto takoe ®HY, ®BY, moysocoBOi U PEKEKTOPHBIN (PHIBTPHI?
4. Kak nns npocreiimux RC neneit noctpouts AUX (kauecTBEHHO)?
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5. Urto 03HAUYaIOT NOHATHSA MOCTOSHHOW IENH U 4acTOoThI cpe3a ais RC- uemnu.

6. Kak mo u3BeCTHOMY OTKJIHMKY KaHajia Ha OJUHOYHBIA HMMIIYJbC ONPEACIUTH
MOIIIHOCTh MEXCUMBOJIBHOU MOMEXU?

7. Yrto moHmMaroT noj ycioBuem HaiikBrcta Bo BpeMeHHOI 00s1acTu?

8. UTo moHUMAIOT MO UMIYJILCHOM U MEPEXO0IHON XapaKTepUCTUKAMH KaHasa?

9. Kak 1o wu3BecTHOM TNEpPEeXOAHOM XapaKTEPUCTUKE TMOJYyYUTh PEAKIUI0 Ha
MPSIMOYTOJIbHBIN UMITYJIbC?

10. Kak monydaercs ria3koBasi guarpamma’?

11. Yto Takoe D-kpurepnii?

12. I3-3a  4yero  BO3HUKAIOT  JIMHEWHBIE  HUCKaXeHUs  (MEXKCHMBOJIbHAsS
uHTEpPEpeHIrs)?

13.Kak no m3BectHO# cxeMe RC 11emu mocTpouTh €€ mepexoHy0 XapaKTePUCTUKY ?

14. TlosicHuTE pa3HUILy MEXKY JTUHEHHBIMU U HEJIMHEUHBIMU UCKAKCHUSIMU ?

15.1losicHuTEe CMBICT YCIOBHSL OTCYTCTBHMSI MEKCHMBOJBHOW HHTEpPEpEeHIUU B
YaCTOTHOM 00JIaCTH.

16. Kakoil skcriepMMEeHT HaJ0 MPOBECTH YTOOBI OTIMYUTH JIMHEHHYIO CXEMY OT
HEJTMHCHHON?

17. K kakomy 3Ha4eHHIO CTpeMHUThcss D—kpurepuii mpu B-> 0?

18. Uro Takoe romorpad?

19. Packpoiite nonstus: HCHB, HCJIB, JICHB, JIC/AB?

20. TlpuBeauTe MpUMEPHI CXEM B KOTOPBIX OTCYTCTBYIOT JIMHEWHbIE HCKAKEHUS?

[Ipunoxenue

Kparkune cBenenus 3 TeOpun JIMHEWMHBIX UCKAKEHUN
Knaccudukanms nomex M HCKaKEHHUH
IIpu nmepenaye CUrHaJIOB IO KaHalaM CBA3W OHHU IOJABEPTAIOTCSA AEHCTBHUIO ITOMEX
Y MCKa)XEHUH, YTO MPEISITCTBYET MTPABUIBHOMY NPUEMY CUTHAJIOB.
[lon mnomexamu, Kak MpaBWIO, NOHMMAIOT JecTadbuiausupyromue (aKTopshl,
MMEIOIME BHEUIHIOK IPUPOAY IO OTHOLIEHHIO K KaHaly, a IOJ HCKaKEHUEM

dakTOpbl MMEKIINE BHYTPEHHIOW Npupoay. Haubosjee TUNUYHBIE NOMEXH U
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MCKQKEHHSI MOYKHO TIPEJICTABUTH B BUE TaOIMIIBI 6.1.

Taomuma 6.1 - TuDUYHBIE TTOMEXHU U UCKAKECHUS.

nomexu HCKaXXCHUA

aaaUTUBHbIE: ( N
* | HenuHeiiHbIE ]
- UMITYJIbCHASI %
®—>| CIBUT YacTOTHI ]
-

¢dazoBbie ApoxKaHUSI

- JOKUTTEP

MYJIbTUIINKATUBHBIC 9

-

- Kosie0aHus ypOBHSA .
JIMHCUHBIC UCKAKCHUA

! (MeXCHMBOJIbHASI HHTEPPEPEHIIHS)

\_

PaccMoTpuM paziuuHble BUABI IOMEX Ha MPUMepe MPOCIyLIMBaHUS HH(OpMaLun
3aMicaHHOW Ha MarHUTO(QOHHYIO KacceTy B Buue rpynn uudp (kogorpamm). B
KayecTBE MCTOYHUKA OyAeT BBICTyNaTh 3allMCh Ha KacceTe, a B KauecTBE KaHaia
MarHuTO(QOH U aKyCTHYECKHUI KaHaJl OT IMHAMUKa MarHuTO(QoHa J0 yxa CiylaTesns
(npuémHUKA).

Ecnu momexa ckiaapIBaeTCsi C CUTHAIOM, TO €€ Ha3bIBarOT ajautuBHOW (addition -
cioxxenne). Hampumep, BO Bpemsl TPOCIYIIMBAHHS 3allMCH KTO-TO Hayal CTy4aTb
MOJIOTKOM TI0 CTEHE — 3TO MMITYJIbCHASI IOMEXa, €CJIA BO IBOPE MOHOTOHHO (C OJTHOM
YacTOTOMW) 3aBbUIa CUPEHAa — 3TO rapMOHHUYECKas IOMeXa, a €CJIM BKIFOYMIIH IBLIECOC
WJIA HaJ[ IOMOM IIPOJIETENl PEaKTUBHBINA CaMOJIET - TO 3TO THMHYHAS (IYKTyal[MOHHAS
(urymoBas) momexa.

Ecnu momexa nepeMHOMXKaeTCsl C CUTHAJIOM, TO €€ Ha3bIBalOT MYJbTUIUIMKATUBHON
(multiplication - nmepemuoxenue). Hampumep, B mMarHutooHE IJI0XO paboTaeT
PEryJiaTOp TPOMKOCTH, YTO MPHUBOJUT K CIyYalHBIM H3MEHEHHUSIM TPOMKOCTH

curHana. Ecnu I'POMKOCTL CHUI'HAJIa HU3MCHACTCA B HEOOJIBIITNX npeaciax, 9TO
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Ha3bIBAIOT KOJICOAHUSIMH YPOBHSI.

Ecnu curnan ucdesaer nmojgHOCTBIO, 3TO TEPEPHIB CBA3HU.

Ecniu B nuHamuke BMECTO €CTECTBEHHOIO T0Jjoca CIBIIIEH XPUIISIIHUMA
(npebe3xaniuit) Toa0C — 3HAYUT UMEIOT MECTO CHUJIbHBIE HEJIMHEHHBIE UCKaXKEHUSI.

Ecnu ckopocTh MPOTSHKKU JIEHTHl  OTJIMYAETCS OT CKOPOCTU TPH 3alUCH, TaKUE
UCKKEHHUS SBJISIIOTCS CABUTOM 4YacToThl. [Ipu caBUre 4acTOThl BBEPX KEHCKUN
rojjoc OyJeT BOCHPHHHMATHCS KaK TOJOC peOEHKa, a MpU CABUTE BHHU3 - Kak
MYKCKOM.

Ecnu ckopoCTh MPOTSHKKU JIGHTHI OTKIJIOHSETCS OT HOMHHAJIBHOTO 3HaYEHHUS B 00€
CTOPOHBI, OCTaBasICh B CPEJIHEM PAaBHOW HOMHUHAJILHOMY 3HAYEHHUIO, TO UMEIOT MECTO
(dazoBbie ApOKAHUS.

Ecnu ¢azoBbie apoxaHus MPOUCXOAST OBICTPO, TO HUX Ha3bIBalOT (DA30BHIM
pKUTTEpOM (jitter- aposkanue) , a eciau MEIJICHHO - BaHaepoMm (wander- Oayxaath,
OpOIUTH).

[Ipu mxuTTEepe roysoc yenoBeka OyneT MoX0X Ha roynoc byparuHo, a mpu BaHzepe
KEHCKUI TOJIOC TMEePUOANYECKH OYIEeT MepexoJuTh, TO B rojloc peOEHKa, TO B

MYCKOM roJoc.

[Ipy mnomMomm pydyek pEryJupoBKH TeMOpa MOXHO u3MeHUTh AUYX
(AMmmutygHo YacToTHYH0 XapaKTEPUCTHUKY - COOTHOIIEHHE YPOBHEW Pa3IMUHbBIX
94acToOT), TO €CTh BHOCHUTbH JINHEWHbIEC UCKAKECHUS WJIM YMEHBIIATh (KOMIIEHCHPOBATh)
ux.

JIuHENHbIE WCKaXXEHUSA, KOTOPbIE  BBI3BIBAECT MpOLECC 3aluCu |
BOCIIPOU3BEACHUSI Ha MarHUTO(OHE CIUIIKOM MaJibl, YTOOBI BBhI3BaTh OLIMOKHU MpPU
npuéme (MPOCIyIIMBAHUN) KOAOTPAMM.

Pasmectum mMarHUTOPOH Ha JECTHUYHOW KJIETKE MHOTOITAXHOTO JOMa, a
ciymaTh OyZieM HECKOJbKMMH JTakamu BbImie (Hmwke). [Ipu Takom pasMemeHuu
ucTouHMKa (MarHuToQoHa) W TpuUEMHUKA (Ciymarens) 3a Cu€T CHIIBHBIX
NEepPeOTPAKEHUN  3ByKa OT CTEH W Pa3JIMYHBIX TMoJIocTe (OCTOHHBIX CTEH H

JIECTHUYHBIX KJIETOK) BO3HUKHET OY€Hb CUJIbHOE UCKakeHne AUX.
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‘Ha cnmyx’ 3TO MpOSBUTCSA B TOM, YTO CJIOTH PeUM HA4yHYT ‘HaIod3aTh’ Ipyr Ha
Ipyra, 49TO 3aTPYAHUT O0€30IMTMO0YHOE BOCTIPUATHE KOJOTPAMM.

Ecnmi  ckopocTh dTeHHS KOAOTPAMM TOBBICHTH WJIM YBEIWYUTH KOJIWYECTBO
dTaXKEH MEXIy HCTOYHUKOM U MPUEMHUKOM, TO BEPOSTHOCTh OIMMOKH TPHU MpUéMe
YBEIIMYUTCS,, a HauyuHas C HEKOTOPOro 3HA4YEHUWS MPABWIBHBIA TpUEM CTaHET
HEBO3MOKHBIM.

Bmecto oTaenpHBIX mudp ciymarens OyIeT CIBIIATh CIIONIHOE OyOHEHHE,
13 KOTOPOTO HEBO3MOXKHO BBIICIIUTH OT/ACIIBHBIE ITU(PHI.

SBneHue, TpW  KOTOPOM COCEIHHUE CIOTH, UHU(PBl, CUTHATB H.T.IL
HAKJIa/IbIBAIOTCH, Ipyr Ha Jpyra TONy4YWsIO Ha3BaHUE MEXCHUMBOJILHOM
untepdepennnn (MCH).

MexcuMBOIbHAST UHTEPPEPEHIIMH, KaK MpaBUiIO, 3aTPYAHSIET MPaBUIbHBIN

IIpUEM CUTHAJIA.
JIvHeHbIE NCKaKEHUS B HENPEPBIBHBIX KAHAIAX CBA3U.

[log nWHEMHBIMH HCKaXEHUsIMU B HemnpepblBHbIX KaHanax cBs3u  (HKC)
MMOHUMAIOT HCKaXX€HUE€ (QOpPMbI CUTHANA, BBI3BAHHOE M3MEHEHHUEM COOTHOILICHHUS
aMIUIMTYJ ¥ (a3 CHEKTPAIbHBIX COCTABJSAIOIIMX [pU Mepelaye CHUrHajga uyepes
KaHaJ CBA3U.

CBs13b curHasia Ha BeIxojie kKaHana S(t) ¢ curHanom Ha ero Bxoje X(t) MoxeT ObITh

o0

s(t) =x(®)*g(t) = JX(t—T)g(t)dT (2)

—0o0

NpeCTaBCHa onepanueii CBEPTKU:
rae g(t) — umnysbCHas XapaKTepUCTHKA KaHajda— OTKIIMK KaHasla Ha
nenbTa-GyHkimio o(t):
o npu 1=0;

S(t) = 0 mpu 120 jw stdt=1 (3)

CnekTp curHaia Ha BbIxoje KaHasma S(JW) MOKET ObITh MOJYYEH YMHOKECHHEM

criekTpa BxoaHoro curHaia X(jw) Ha koadduiment nepenayn kanaina K(jw):

S(jw) = X(jo) K(jw) (4)
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Koadpdumment mnepemaunm kanama K(JwW) OJHO3HAYHO CBSI3aH C  UMITYJIBCHOM
xapakrepuctukoi g(t) mpeobpazoBanuem Dypbe:
Ecmu mpencraButh komiuiekcHyto ¢yHkmmio K(jo) B mokazaTenbHOU (opme

K(j@) = [ge " dt ©

K(jo) = K(w)el*®

To K(®) Oyner aMImmTy1HO-4acTOTHOH xapakrepuctukoit (AUX) kanauna,

a ¢ (w) — dazouactoTHOM Xapakrepuctukoit (OPUX) kanaia.

Takum oOpazom, nuHelinbie uckaxeHuss B HKC MoryT ObITh MOJTHOCTBIO OMKCAHbI
v 3agaHbl ero AYX n @UX uin uMIyJIbCHON XapaKTepUCTUKOM.

Ha npaktuke nuHelinble unckaxkenuss B HKC  wame Bcero HoOpMupYyrOTCS
TpeOOBaHUSIMM K WX  YaCTOTHBIM  XapaKTePUCTUKAM, YTO  OOYCIOBJIEHO
CPaBHUTEIIBHOW MPOCTOTON X OMUCAHUS U UBMEPEHUSL.

OpnHako B 3aBUCUMOCTH OT KOHKPETHOM peIIaeMon 3aa4d MOTYT CyLIECTBOBATh U
JIPYTUe METO]IbI MPEICTABICHUS U OLICHKU JIMHEHHBIX UCKaKEHUU.

Hampumep, mpu mnepemadye MHo KaHajaM CHTHajJOB B BHJIE NPAMOYTOJIbHBIX
MMITYJIbCOB IOJIE3HBIM OKA3bIBAETCS MOHATHE NEPEXOAHONW XAPAKTEPUCTUKH KaHala
h(t), koTopas siBisieTCs OTKIMKOM KaHajla Ha cTyrneH4aryio ¢yHkiuio o(t) (curma-
byHKIHA):

[pssmoyronpHbIil uMIyabe P(t) IMTETBHOCTHIO TH MOXKHO MPEJICTABUTH B BHIE
PA3HOCTH JABYX CTYNEHYATHIX (PYHKIIUH, OTCTOSIIINE HA BPEMSI TH

1 npu t>0;
o(t) = _ (6)
0 npu t<L0;

p(t) = o) - o(t-tm)  (7)

B cooTBeTCTBMY € TPaBUIIOM CYIIEPIIO3ULIMU JJIs JINHEWHBIX LMW OTKIIUK KaHaJla
Ha TaKoU UMITYJIbC OYJIeT paBEH Pa3HOCTHU MEPEXOIHBIX XaPAKTEPUCTUK

G(t) = h(t) - h(t-tu)  (8)

Ha pucynke 6.2 mmmoctpupyercs cBsizb Mexay h(t) u G(t)

1 , S—
(5= SR
N C hit)y )
p(t) \ N

\

tn

TN
Johe )
—

~—

Pucynok 6.2 - Cea3p mexay h(t) u G(t).
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N3 pricyHKa MOXHO C/A€NaTh TPU BBIBOJA:

- 32 BpeMsl JICUCTBUA UMITYJbCa Ha BXOJE€ KaHaja MEPEeXOJHON MpoIecC He
yCIEBAET JOCTHYh MAKCUMAJILHOTO 3HAUCHUS;

- 4YeM MEHbIIE JIMTEIBHOCTh MMIyJIbCAa HAa BXOJAE KaHaja, TEM IO MEHBIIETO
3HAQYEHUS YCIIEBAET JOPACTU HAMPSHKEHUE HA BBIXOJIC KaHANA;

- TEOPETHYECKH MEPEXOJHOM MPOIIeCC IUTCS OECKOHEYHO JI0JIT0, CIeI0BATEIBHO,

Oynet BauATH Ha GOpMy OTKIIMKA KaHaja Ha TIOCIEAYIOMINE HUMITYJIbCHI.

JIns KOJNMYECTBEHHOMW OLECHKH JIMHEWHBIX HWCKAXXEHUWW CUTHAJIOB B CHUCTEMAax
JOKYMEHTAJIIBHOM 3JIEKTPOCBA3M  BBOJUTCS TMOHATHE ‘‘MEKCHUMBOJIbHAS IoMexa’
(MCID).

Ecnu nnuTenbHOCTh OTKIMKA MPEBBINIAET IMEPUOJ CIECIOBAHUS HMITYJbCOB, TO
COCEHUE OTKJIMKHU HAKJIAJbIBAIOTCSA JPYr HA JIPyra — BO3HUKAET MEXKCHUMBOJIbHAS
unrepdpepenus (MCH).

[TosnemMeHTHBIN MPUEMHHK TIO pe3yJibTaTaM HaOMIOACHUS peaanu3allii CUTHaJIa Ha
BBIXOJIC KaHaJIa Ha KaXXJIOM €JMHUYHOM MHTEPBaJIe BEHIHOCUT PEIICHUE O TIEPeIaHHOM
eauHU4YHOM 31emenTe curnana (E9C). OueBuano, uyto B ycnousix MCU peanuzanus
OTKJIMKA, TI0 KOTOPOMY TIPUHUMAETCS pEIIeHHe, OyIeT CyMMOW MepexoIHbIX
MPOIIECCOB HECKOJIBKUX UHTEepPepupyromux curnaion. [Ipu npussTiu pemeHus: 0o
I-M 3JIEeMEHTE CHUTHajJa TEePEXOJHbIC Mpollecchl OT Bcex apyrux EDC Oynmyt
BBICTYNIaTh KaK MOMEXa, HCKaXarolas OTKIMK. Takasg TmomMexa Ha3bIBaeTCs
MeXCHUMBOJIbHOM Tomexoit (MCIT) [22].

MCII — 310 ciay4aliHblid MpoIece, ACHCTBYIOMUN Ha I-M HWHTEepBaje 00pabOTKH
CUTHajJa B MPUEMHUKE W OOpa30BaHHBIM CYMMOW MEPEXOAHBIX MPOIIECCOB OT TeX
EDC, pemienue 1o KOTOpbIM MPUHUMAETCA B IPYTHE UHTEPBAJIbl BDEMEHH.

VYcnosue HaitkBucra

[Ipn WCIIOJB30BAaHUN ISl TEepeJadyd B KaHalaXx C  MEKCHUMBOJIbHON
UHTEpPEPEHIINE CUTHAJIOB C ONpPENEIEHHBIMU CBOMCTBAMHM MOXKHO peaju30BaTh
IIPOCTOM METOJ IMO3JIEMEHTHOTIO NPUEMA C OTHOKPATHBIM OTCUETOM .

dopMa OTKJIMKA TaKMX CHUTHAJIOB JOJDKHA OTBeYarh ycinoBuro HalikBucra BO
BPEMEHHOM 001aCTH:

So npu k=0;
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S(kto)= 0 nopu k=0; 9)

< . 27 M

meK jjw-= =% (10)
YcnoBue TpeOyeT, yToObl BCE OTKIMKH OOpaIlajirch B HOJb BO BCEX TOYKaX,

OTCTOSIIIAX OT MOMEHTa B3ATHSA OTCUETa HAa MHTEPBAJIBl BpPEMEHU KpaTHBIC

SIMHUYHOMY MHTEpBaTy T0. Bo3MoskHas (hopma OTKIIMKA, OTBEYAOIIAS yCIOBHUIO
HatikBucra mokazana Ha pucyHke 6.3.

Pucynox 6.3 - OTkiIuK KaHana, y1oBIeTBOpstomi ycinoButo HaiikBucra.
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TpeOGoBanue nnsi BbIMONHEHUS ycinoBus HaiikBucra B 4acTOTHOM o00sactu

MOXHO 3amucaTh B BHJEC:

[TonyuyeHHOE€ PaBEHCTBO SBISETCS HEOOXOJUMBIM U JOCTATOUYHBIM  YCJIOBUEM
OTCYTCTBUSI MEXKCHUMBOJIbHOW WHTepdEepeHIMn B  KaHale C YacCTOTHOH
xapaktepuctukoin K(jw).

JlaHHO€ PaBEHCTBO MOKHO MHTEPIPETUPOBATH CIICIYIOIIUM 00Pa30M:

CyMMa YacCTOTHBIX CIBUIOB YaCTOTHOM XapaKTEPUCTUKHU KaHAJIa BBEPX U BHU3 IO
OCH 4acCTOT (0 Ha BEMYUHBI #27MB, rne B = 1/70 — CKOPOCTh MOJYJIAIINK, pPaBHA
MOCTOSIHHOM BEJIMUYMHE.

Bri0op "yacTOoTHON XapaKTepUCTUKU KaHala , YAOBJIETBOPSIOMIMI 3TOMY YCIOBUIO
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HE ABJISIETCS €AMHCTBEHHbIM. HeTpyaHo mnOpoBepuTh, 4YTO MNPSMOYTOJIbHA,
TpPEYroyibHas W.T.I YaCTOTHBIE XapaKTEPHUCTHKU KAHAJIOB YAOBJIETBOPSIOT YCIOBHIO
OTCYTCTBHUSI MEKCUMBOJIbHON MHTEP(PEPEHIINH.

Cnengyer wuMeTh B BHIY, 4YTO YCJIOBHE OTCYTCTBHSI MEKCHMBOJBHON
UHTEPPEPEHIINN B YACTOTHOM 00JaCTH KECTKO CBSI3aHO CO CKOPOCTBHIO MOIYJISIIUU
B u mmpuHON monockl nponyckaHus HU3KOYAcTOTHOro kKaHana AFuwk = Fep. 3nech
Fep — rpanuyHasi yacToTa MOJIOCH! NMPOMYCKaHUsI KaHalla (4acToTa cpesa). JTa CBA3b
ONPEIENSIETCS COOTHOIIEHUEM:

B< 2AFuk. (11)

Hpyrumu cioBamu paBeHCTBO (10) MOXeET OBITh yJIOBJIETBOPEHO, €CIU CKOPOCTH
MOIyJIALMKM B 4YHCIIEHHO HEe mNpeBbIIaeT YABOCHHOM  IPAaHUYHOM  YacTOThI
MPOITYCKaHUsI HU3KOYACTOTHOTO KaHaa.

['mazkoBass auarpamma

['ma3koByro AuarpaMmy HaOMIOJAIOT MpU Iepeadye Mo KaHaly Ciy4aiHON
[OCJIEI0BATENbHOCTH UMITYJIbCOB. ECM cOBMECTUTH M300pakeHHE BCEX BO3MOYKHBIX
peanu3auuii (TpaeKTOpUil) OTKIMKOB Ha OJHOM M TOM K€ rpauke, TO MOJy4YUM
rnazkoByto auarpammy (I'1).

N3o0paxkenne ['J MOXHO TMOAYydUTh € TIOMOIIBIO ociuuiorpada,  eciu
YCTAaHOBUTh Pa3BEPTKY JUIMTEIbHOCTHIO TMPUMEPHO PABHOM JBYM €IMHUYHBIM
aJieMeHTaM U HaOJI0JaTh CUTHAN Ha BbIXOJE KaHana. Pa3BépTky ocuusuiorpada Hago
3aCMHXPOHU3UPOBATh OT TAaKTOBOM 4acTOThI Hepenayud. B 3ToM cinydae Ha 3kpaHe
OyZeT BbICBEUMBATHCS Cpa3y HECKOJBKO TPACKTOPUH CHUrHajia, KOTOpble 00pa3yroT
ria3koByto auarpammy. [lo ria3koBoil guarpamMmme MOXKHO CYIUTh 00 MCKaXEHHSIX
curHana uz-3a Bosaeiictsus MCII.

s ouenku Beamunuabl MCII mo ria3skoBoi auarpamme ompeaenstor dmax u
dmin u Beruucnsor D-kputepuit (dmax — MakCMMaIbHBINA pacKphIB Tasa, dmin —

MHUHHMAJIbHBIN PaCKpPBIB Ij1a3a, CMOTPUTE PUCYHOK 7.4)

D- d max+d m!n (12)
d max—d min
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Pucynok 6.4 - Bo3mokHasi peanusainus IJ1a3KOBOM Auarpammbl.

MuHUMaNbHbII pacKpbiB IJla3a ONpEAeNseT T'PaHUIly, BHYTPH KOTOPOl HE MOXKET
CYLIECTBOBATh TPACKTOPUI CUTHaIA MPH JII0O00M BXOJHOM MOCIEA0BATEIBHOCTH.

Ecmu  dmin>0, To TpaekTopuH, KOTOpbIE COOTBETCTBYIOT Mepeaade €IUHUIIBI, B
MOMEHT BpeMeHU 10 ( MOMEHT MNpPHUHATHS peleHus ) OyayT MPOXOIUThH BBIIIE
TPAeKTOpHUil, KOTOpPBIE COOTBETCTBYIOT Tepefaue HylIss W Ha NpuéMe MOXKHO
IPOU3BOIUTH OE30ITMOOYHBIN MPUEM.

Ecau dmin =0 (rma3 Oyzaer 3akpbIT), TO MPHEM HEKOTOPBIX 3JIEMEHTOB CHTHAla
(EDC) Oyner nmpoucxoauTh ¢ OMMOKaMHU.

['mazkoBasi nauMarpaMMa TMOJy4YWjia CBOE Ha3BaHWE W3-3a TOrO, YTO IPHU
M3MEHEHHH CKOPOCTH TIepe/Iayrl WK MapaMeTpoB KaHajia OMin HayMHAET U3MEHSTh
CBOE 3HAYEHUE U TO HAIOMUHAET OTKPbIBAHUE-3aKPhIBAaHUE IJ1a3a.

[Ipn wm300pakeHWH TJIA3KOBOM JMarpaMMmbl —TMOKA3bIBAIOT JIMIIb BHEIIHUE H
BHYTpPEHHHE TpaeKkTopuu. JKenareiabHO TOKa3aTh JIBa IJia3a, YTOObI MOXKHO OBbLIO
OLEHYTL 3a1ac CHrHaja 1o daze.

TN A TN
> < D>
40 N 7 N 7

\---...--—-/ \---l[.---/

20
0 v

Pucynox 6.5 - Ilpumep nzo0paskeHus T1a3KOBOM TUATPAMMBI.
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[To rma3koBoil amarpamme u3MepstoT 3HaueHne dmaxX, dmin u BEYUCISAIOT
BEJIMYUHY D-kputepusi. Ha r1ia3koBoil jnuarpaMme Haao0 yKa3aTh CKOPOCTh
MOYJIAIINH, HA KOTOPOW OHa OblJIa 3apHCOBaHA.

IIpoBensi aHaJOTWYHBIE M3MEPEHUS HA JPYTUX CKOPOCTSAX MOIYJISILIMU MOKHO
MOCTPOUTH Tpaduk 3aBUCUMOCTH D-KpHUTepHs OT CKOPOCTH MOTYJISIIHH

D=1f(B). B=10kboa

Paznuune Mex 1y TMHEMHBIMA U HETUHEUHBIMU UCKAKEHUSAMU
JIuneriHple HMCKa)XEHHS  BO3HUKAIOT B  JUHEHHBIX IersixX. JImHelHbpIMH

Ha3bIBAIOT TaKWE IIEMH, Y KOTOPBIX PEaKiys MPONMOPIHMOHAIbHA BO3JecTBHIO. K

YUCIy JIMHEWHBIX DJICKTPUUYECKUX II€Neld OTHOCITCA IENU COCTABJICHHBIE U3

PE3UCTOPOB, KOHJAEHCATOPOB M KATYyIIEK WHAYKTUBHOCTEH.

JI71s1 IMHEWHBIX LeTel CTpaBeIJINB NPUHIUI HAIOKEHUS (CYIEepIO3ULInN).
OH dpopmynupyercs Tak:

- Peakuus nuHEeHOM LIeM HA CyMMY BO3JEHCTBUM paBHA CyMME pEaKUUd Ha
Ka)KJ10€ BO3JCHCTBHUE B OTACIBHOCTH.

B HenuHEWHBIX LEnmdIX NPUHIWI HAJIOKEHUS HE JICHCTBYET.

OTAMYuTh JHHEHHYIO IIeTbh (CXeMY) OT HEJWHEHWHOM MOIKHO CJICIYIOIINM
obpazom. Hago mojgath Ha BXOJI 1IETIH CHHYCOUIAJIbHOE HAMPSOKEHUE.

Ecnu nens nuHeliHast, To Ha BbIXOJAE Oy/AeT NeHCTBOBATh TOXKE CHHYCOUIAIBHOE
HanpsDKeHUe, HO ¢ Jipyroi (a3oit u amrumurynoi. Eciu niens HenuHelHas (B Hel
BO3HUKAIOT HEJIIMHEHHBIE HCKaKEHUs), TO ¢opma CUTHAjIa Ha BbIXOJAE Oyaer
OTJIMYHA OT CHUHYCOUJAJIbHOW (B CHEKTpEe CHUTHAJIa TOSBATCS  TapMOHUKHU C
4acTOTaMU KPaTHBIMH UCXOJIHON YaCTOTE).

BxogHon curHan >

JIuHenHas \ / \ /
< hd hd
*

HesiMHelHaa cxeMa
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HKC

- HENPEPBIBHBINA KaHaJ CBA3U;

MCH - mexcuMBOJIbHAsI HHTEphEepEHIINS,

MCII - mexcuMBOJIbHAS IIOMEXA,

g(t) - uMmyabCHAs XapaKTEPUCTHKA,

o(t) - mempra-QyHKIUS,

h(t) - mepexoaHas XapaKTepHUCTHKA;

p(t) - TPSAMOYTONBHBIN UMITYJIBC;

G(t) - peakuus ey Ha MPSMOYTOJIBHBIA UMITYJIBC;
K(jw) - KoMIUIEKCHBIH KO3(PQPHUIIMCHT IepeIadl KaHala;
K(w) - aMmmmuTyaHOo-9acToTHas Xxapaktepructuka (AUX);
¢ (®) - (dazouacrorHas xapakrepuctuka (PYX) kaHana,
B - CKOpOCTb MOJYJISILIUH;

D - D-xpurepuii,

EDC - enmHWYHBIN 3JI€EMEHT CUTHAJIA,

I'J1 - TJIa3KOBas IMarpamMma,;

dmin - MUHUMaJIbHBIN PACKPHIB TJ1a3a,;
dmax - MakCHMaJIbHBINH PACKPBIB TJIa3a.

JlaGopatopuas pabota No/

I/ICCJIGIIOBaHI/IG CBOMCTB OTHUKINYCCKHUX KOOOB

[enb paboThI
1.M3y4uTh OCHOBHBIE TTPUHIIUITHI TOMEXOYCTOMYMNBOTO KOJUPOBAHUS.
2.M3yunTh mpaBuia MOCTPOSHUS MUKIMYECKUX KOJOB.
3.UccnenoBaTs 00HApYKUBAIOIINE U UCTIPABIISIONINE CBOWCTBA ITUKINYECKIX KOOB.
4.1103HAaKOMUTBCS C TPUHIIMIIOM TOCTPOCHUSI KOJAMPYIOUIUX € JEKOJUPYIOIINX
YCTPOMCTB IUKJIMYECKUX KOJIOB.
NunuBuayanbHOE 3a/1aHAE

B naGopatopHoii paboTe M3y4aroTCsi CBOMCTBA HUKIMYECKUX KOJIOB Ha IIPUMEPE
pa3aeIMMoro JIMHEHHOTO IuKiIndeckoro kona (7,4) ¢ 00pa3yrouM MOJTUHOMOM
g(x)=X3+ X + 1. Kogosoe paccrosaue storo koga d = 3.

Ko MoxkeT ObITh UCIIOJIB30BaH B PEXKUME HCIPABICHUS OIIMOOK WM B PEXKUME
0oOHapyXeHUsI OLINOOK.
1.Halinute BCce KOOOBBIE CJIOBAa 3aJaHHOIO KOJA.

2.0mnpenenure XxapakTepUCTUKU 3aJaHHOTO KOJ/Ia B PEKUME UCITPABIICHUS OIIUOOK.

78



3.0mpenenuTe KpaTHOCTD t TapaHTUPOBAHHO UCIIPABIAEMBIX KOJAOM OIIUOOK.

4.HaiiuTe 9uciio pa3InIHbIX BEKTOPOB OMIHMOOK, KOTOPBIE KO MOXKET UCIIPABHTb.
5.11pu yciaoBHuH, 94TO KOJOM B TIEPBYIO OYepEIb UCIPABISIOTCS OIMOKHA HaUuMEHBIIICH
KPaTHOCTH, TPHBEIUTE  BEKTOpa OIIMOOK, KOTOPbIE MOTYT OBITh HCIIPABIICHBI
3aJJaHHBIM KOJI0M [27].

6.Jlm1  omHOrO W3 BEKTOPOB OMMIMOOK, HCIPABISICMbIX KOJOM, HaWauTe
COOTBETCTBYIOIIUN 3TOMY BEKTOPY CHHIApOM. Haiaure HECKOJIBKO M3 BO3MOXKHBIX
BEKTOPOB OIIMOOK, MPHU JACKOJMPOBAHUN KOTOPBIX MOJIYYAETCS TOT XKE CHHIPOM, H,
CJICJIOBATEIILHO, TPOUCXOIUT OIIMOOYHOE JIeKoAupoBanue [23].

7 .Ilpu yciioBUH, 4TO KOJAOM B IEPBYIO OYEPEAb UCIPABISAIOTCA OITMOKM HaUMEHbIIIEH
KpaTHOCTH, paccuuTaiiTe M 3alaHHOro koja BeposTHocTh POI ommboyHOro
JEKOIMPOBAHUS, €CIM KaHaN SBISAETCS JUCKPETHBIM CUMMETPUYHBIM KaHajIoM 0e3
namsaTu (JICK) ¢ BeposiTHOCTBIO OLIMOKHY B ABOUYHOM CUMBOJIE o.
YucneHHoe 3HaUY€HUE Po BO3BMUTE U3 MPOrpaMMbl JaOOPATOpHOI pabOTHI B pasneie
‘aauBuayalibHOE 3a1aHUE’ .

Onpenenure BO3MOKHOCTH 33JJaHHOTO KOJIa B peKUME OOHAPYKEHUSI OLINOO0K:
1. Onpenenure KPaTHOCTh G FapaHTUPOBAHHO OOHAPYKUBAEMBIX KOJIOM OIIHOOK.
2. HalimuTe BekTOpa OIMOOK, KOTOPhIE HE MOTYT OBITh OOHApPYKEHBI 3a/IaHHBIM
KOJIOM.
3. Paccuwnraiite BeposaTHOCTh PH.0. HE OOHapyXeHHs OMMOOK 3aJaHHBIM KOIOM B

JICK ¢ BepOsATHOCTBIO OIIMOKH B CHMBOJIE Po.

Onucanne nporpamMmmebl

JlabopaTtopHas pabota BeinosiHsercs Ha IBM PC coBmecTuMoM KoMITbIOTEDE.

[IporpammHoe oOecnieueHue 1adbopaTopHOM pabOThl MOXKHO 3amucaTh Ha Kadeape
wi C caiita kapeapsr Www.pds-01.boom.ru.

[Tporpamma coepKUT HECKOJIBKO CTPAHHUIL;

“Hauyano” — cofep>XUT OOIue CBEICHUS: Ha3BaHUEe pPaldOThl U T.II.

CoepXUT KHOTIKH:

‘0 mporpaMMe’ - MOHO IOCMOTPETh HOMEP BEPCUH NIPOTPaAMMBI,

anpec caiita MTYCU u kadenpsr.
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‘mepenucaTh’ - AKTUBH3UPYET JUATIOIOBOE OKHO, UCIIOJIb3YEMOE IS

nepe3anycy MporpaMMbl, 0opasia oTuéTa v T.I1. Ha THOKHM TUCK.

‘BBIXO/I’ - UCHOJIB3YETCS JJIsl BBIXOJ1a U3 IPOrPaMMBI.

“YcTaHOBKH” - COACPKHUT pa3IHyuHbIe YCTAHOBKH U MaHENb (POPMHUPOBAHUS
WH/IMBHUIYAJIbHOTO 3aJaHMSL.

*¥111*  Ha pacnedaTkax, HOMeIIaeMbIX B OTYET MOJKHBI ObITh @amunus 1.0, u

HOMEpP TpyNIbl UCHOJHUTENA. [ 3TOro HEOOXOIMMO B Hayaje BBIIOJHEHHUS

paboThl BBECTM HMX B TpeOyemble CTpOKM Ha maHenun  ‘@PopMupoBaHHE

WHJVBUyaJIbHOTO 3a/1aHUS .

“Yuraiite” - COAEPKUT paslenbl: LeJb padoThl, 3aJJaHUE, COIepKAaHUE OTUETa U
KOHTPOJIbHBIE Bompochl. Pasnen ‘3amanue’ coaepkXut JabopaTopHOE 3aJaHuE U
METO/MKY BBITOJTHEHUS KaXKJOr0 MyHKTA.

“Cxema ” - COHEPXKHUT CXEMY, WUIIOCTPUPYIOUIYIO MPOLECC KOAUPOBAHUS U
nexkoaupoBanus. Ha 3Toil cTpaHuile MMeeTcss BO3MOXKHOCTh BBOAUTH Pa3IMUHBIC
KOJIOBbI€ KOMOWHAIIMM, BEKTOpa OMIMOOK M HAOI0JaTh MPOIECC KOAUPOBAHUS U
JeKoaupoBaHus. Takke 3Ta CTpaHMIA COACPIKUT TAOJHUIy COOTBETCTBUSI BEKTOPOB
OIUOOK U COOTBETCTBYIOIIUM UM CHHJIPOMOB.

(1

‘Tabnuia” — COAEPXKUT TaONMIy  pa3pelI€HHbIX KOJOBBIX KOMOMHALIMIA
MCIIOJIB3YEMOr0 KOJa, TaOJIMIly pacCTOSHUA XEeMMHHra Jisi BCeX MNap KOJOBBIX
KOMOMHAITUH 1 TaOJIUIly BECOB KOJIOBBIX KOMOWHAITHIA.

Nmeercs BO3MOXKHOCTh M3MEHATh OOpa3yIOIIMA MOJMHOM, MCIOJIB3YyEeMbId s
konupoBanus. OOpaTuTe BHUMaHHME, YTO TOJbKO monauHOMBI 1011 um 1101
obecnieunBaroT Koay (7,4) TpeOyeMbIe MOMEXOYCTOMUNBEIC cBOMCTBA (AMUHE=3).

Beinonuate paboty pekomenayercss npu noiumHome 1011 (ycraHoBieH 1o
YMOJIYaHUIO). OTO CBSI3aHO C TEM, YTO TECTOBBIE BONPOCHI IS 3alIMUTHl 3TOU
nabopaTopHOi paboThI cocTaBieHbI A1 mojguHoMa 1011.

“@opMyIbI” — COAEPKUT HEKOTOphIE (HOPMYJIIBI, UCIIOJIb3yeMbIe B JTaOopaTopuid
pabore.

“Cratuctuka” — JEMOHCTPUPYET UCIOJIb30BAaHUE PA3UYHBIX CIIOCOOOB
MMOMEXOYCTOMYMBOTO KOJUPOBAHUS JIJII OOHAPY>KEHUS ¥ HCTIPABIICHUSI OIITHOOK.

Hns  pacnedatrku TpeOyeMoW CTpaHHUIIBI HEOOXOJAMMO HaXKaTh KIIABUIITY
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‘[leyaTp’ pacmoJIOKEHHYIO B JIEBOM HWXXHEM YIIIy.

Ecnun pacrneuatka HEe mpou30MaET (3aMedeH Takol AePEeKT Ha HEKOTOPBIX TUIAX
MIPUHTEPOB), TO MOXKHO pacrnedararb (pani PRINT_13 XX.BMP , xotopsrit
CO31aETCs IPU KaKJI0M HaXKaTUH Ha KHONKY ‘[leuats’.

Pacneuatky »sToro ¢aitna MOXHO MPOU3BECTH, HAPUMEP, MPH MOMOIIU
penaktopa Word.

Onucanue ¢GyHKIHOHATHHOU CXEMBI

WudopmanmoHHoe ClI0BO JTMHON 4eThipe paspsina (k=4) 3amaercs Haxatnem
KHOIOK Ha naHenu McToyHuK.

Konep ¢dopmupyer KogoBy:0 KOMOMHAIMIO DPa3AEIUMOro LMUKIMYECKOTO KO/
(7,4) nyrém nobGaBieHWss K  4YETBIpEM  MHGOOPMALMOHHBIM pa3psaaM  TPEX
MIPOBEPOYHBIX pa3psaaoB. [IpoBepouHbie pa3psabl 00pa3yrOTCs B pe3yibTare
YMHOKEHMS Ha X° , ¥ JIEJeHHs MOJNYYMBIIEHCS KOMOWHALMHM Ha O0OpasyroIlui
nomuaoM 1011 ( g(X)=X3+X+1).

Octatok oT aeneHus OyAeT NPEACTaBIATh IPOBEPOUYHBIE pPa3pslbl, KOTOpHIE
MIPUITUCHIBAIOTCS CIIpaBa OT HHOOPMAIIMOHHBIX [24].

Konmep Bblmaer kojmoBoe cioBo V' JIMHOM n = 7, COOTBETCTBYIOLIEE
nHopmarmonnomy cioBy M mmuno#t K =4, mogaHHOMY Ha BXOJ] KOzepa.

CemupaspsiiHast kogoBasi koMmOuHarus (Bektop V) ¢ BeIXoja Kojepa rmomaércs Ha
BXOJl KaHaja. B kaHane mepenaBaemasi KOjoOBas KOMOWHAIUSI CKJIQJbIBAeTCs €
ceMupaspsaHbIM BekTopoM omMOku E. CrnoxkeHne npou3BOAUTCS MOPA3PAIHO 10
moxaymo 2 (0©0=0, 0©1=1, 1&0=1, 181=0).

Hampumep, ecnu komOuHanusi Ha Bxoje kKaHaia paBHa 1011000, a Bektop

omubku paBeH 0010001, To xoMOuHanMs Ha BbIXOJe KaHaida OyAeT paBHa
1001001.
Takum o0Opa3oM, eIuHHIIA B I-TOM pa3psac B BEKTOPE OIMMOKH MPHBOIMT K

omuOKke (MHBEpCUH) [-TOrO paspsija B KOJOBOW KOMOWHAIIMK Ha BBIXOJ/IC KaHAIA.

BexTtop ommbku 3amaércs Ha manenu McToyHuk ommbOok. Tam ke uMeroTcs
KHOIIKH JIJIS1 IUKIIMYECKOTO CIBUTa BEKTOPA OIIMOKH U JIJIs1 €70 UHBEPCHUU.

C BBIXOAA KaHaja MPHUHITAs KOAOBas KOMOWHAIMS IOJAIOTCS Ha BXOAbI
JEKOJIEPOB.

Hexonep 1 pabotaet B pexxume ucnpaBieHus omuook. Eciu ommbok HET uiu

BCKTODp OITHOO0K MNPHUHAOJIC)KUT K BCKTOpaM OH_II/I60K, HCIIPpaBIIIEMBIX KOJIOM, TO
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CUTHAJ Ha BbBIXOAC HACKOALCpA 1, COBIIaAacT C CU'HAJIOM Ha BXOJ€ KOJICPa (BBIXOI[G

HUCTOYHUKA).

Ecnu curnan Ha BbeIXOnE Aekoaepa 1

HC COBIIaJaCT C BXOJHBIM CHUI'HAJIOM,

IMOCTYIIarOMM Ha BXOA KOACpaA, 3HAYUT, ITPOU3O0ILIO0 OIMO0YHOE ACKOJUPOBAHUC.

DTO COOTBETCTBYET MOSBICHUIO BEKTOPA OMIHOOK, KOTOPBIN KO, UCIIOIb3yEMBIii

B cucTeMe, ucnpaBuTh He MoxkeT. Kop (7,4) ucnipaBisieT Bce OIMHOYHBIE OIIMOKHU.

I/ICHpaBHCHI/Ie OIIHHO‘IHOﬁ OITNOKHU IMPOU3BOAUTC:A CICAYIOIIUM 06pa30M:

OpUHsATas 7-MU pa3psaHas KOMOMHALMSA JEIUTCS Ha 00pa3yronuil OJIMHOM;

€CIIM OCTAaTOK OT JeJeHMs (CHHAPOM OUIMOKM) HE paBeH HyNI0, TO MO Tabuie

COOTBETCTBHUSl ‘BEKTOP OLIMOKA — CUHAPOM OINPEAEISIETCS

KOTOPOMY COOTBCTCTBYCT JIAaHHBIN CUHAOPOM;

npuHATas 7-MH pa3psjaHas KOMOWHAIuUs

HaﬁﬂeHHBIM BCKTOPOM OITNOKH.

BEKTOp OIINOKH,

CKJIaAbIBACTCA IIO0 MOAYJIIO 2 cC

QGpasyiolLiA NoNHOM: 1011
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{1100
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o 1 0 0 0 0 0O
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1100010
\ 2

r Brrxonm xamam -

1000,010
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1000000 101
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0010000 110
0001000 011
0000100 100
0000010 010
0000001 001
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CHMHOPOM

Pucynox 7.1 - ®yHkimoHanbHas cxema 1a00paTopHON YCTaHOBKH

Hlexonep 2 paboTaet B pexxume 0OHAPY>KEHHS OITUOOK.
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0oOHapy>KMBAaEMbIM 3a/JIaHHBIM KOJOM BEKTOpaM OINMMOOK, CHUTHAl Ha BBIXOJE
nekojepa 2 OyAeT OTIIMYHBIM OT CUTHala, MOJAaHHOTO Ha BXOJ KOJepa.

Jlexoaep 2 He MOXKET OOHApYX UTh BEKTOpa OLIMOOK, KOTOPBIE COBIAJAIOT C
pa3pelIeHHBIMU KOJIOBBHIMM KOMOMHAIIUSAMU. JTO CIIEIYET U3 CBONCTBA JIMHEHHOTO
KOJla: ‘CyMMa JBYX KOJOBBIX CJIOB SIBJIIETCSI TOXKE KOJIOBBIM CJIOBOM’.

JlabopatopHoe 3amaHue
1.ITpoBeprTe paboTy Kojzepa.

2.IIpoBeprTe IPABUIBHOCTD JEKOIUPOBAHMS TIPYU OTCYTCTBUU OITHOOK.
3.HUccnenyiite cnocoOHOCTh KOJa HMCIIPABIATH OIIUOKH.

4.IlpoBeppTe (akT OMUOOYHOTO JCKOJAUPOBAHUS B PEKUME HCIPABICHUS
OIIHOOK.

5.Uccnenyiite crmocoOHOCTh KOJa OOHAPYKUBATh OLIUOKHU.

6.IlpoBepbTe (pakT He OOHAPYKEHUS OIIMOOK KOJOM.

7.Pacniedaraiite Tabnuily C pa3penieHHbIMH KOJOBBIMU KOMOWHAIUSIMHU U TaOIHILY

C paCCTOAHUAMU XeMMHUHTa I paspCIICHHBIX KOM6HH3HHﬁ.

MeTtoauueckue yKa3aHus MO BBIITOJIHEHUIO PA0OThI
[IpoBepka paboTsl KoAepa
3anaiite B ‘UCTOYHHKE  pa3InyHble HHPOPMALIMOHHBIE OCIEA0BATEIbHOCTH.
[TponabmoaiiTe MoCae10BaTEIbHOCTH, MOJYyYEHHBIE Ha BBIXOJIE KO/Epa.
CpaBHHTE MOTYUYEHHBIE KOJIOBBIE CJIOBA C PE3YJIbTaTOM UHAMBUIYATBHOTO 3a/1aHHUS.
[TpoBepka npaBUIBHOCTH JEKOAUPOBAHUSI IPU OTCYTCTBUU OIIMOOK
YcTaHoBUTE B ‘aTUMKE OIIMOOK ™ BCE pa3psi/ibl B HOJb, T.€. HET OLIMOOK.
3aniaiiTe B UCTOYHUKE Pa3Iu4Hble HH(OPMAIIMOHHBIE TOCIIEIOBATEIHHOCTH.
[TponabmroaiiTe MOCIE10BATEILHOCTH, MOJyUYE€HHBIE HA BBIXO/IE
nexonepoB (Hexonep 1, Hexonep 2).
VY6enureck, 4TO MPHU OTCYTCTBUU OLIMOOK, MOCIIEAOBATEILHOCTH Ha
BBIXOJaX JEKOJEPOB COBIAJAIOT C MOCIEA0BATEIBHOCTBIO HA BXOJE KOAEPA.
[Ipy BBIMOJIHEHUH 3TOTO MyHKTa OOpaTUTE BHMMAaHHWE, YTO MPU OTCYTCTBHUU
OImMUOOK CHHIPOM pPaBEH HYIIIO.

[To pe3ynpTaTaM 3TOro MyHKTa cienaiTe pacrneyatky (Pacneuarka Nel).
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MeTonuka ucciie10BaHus ClIOCOOHOCTH KOa HCIPABIIATH OIIHOKH
3anmaiite B 'UCTOYHHMKE OMMOOK' OJHOKpaTHYI0 ommOKy (Hampumep 1000000).
Y6enutech, uto Ha Bbixojzie 'Jlexkoaepa 1' Oyner Ta ke Mocaea0BaTeIbHOCTD,
yTto U B 'HcTounuke'.
CmecTuTe HUKINYECKH 6 pa3 BEKTOp OMIMOKU U yOeIUTeCh, YTO MIPH JII0O0H
oJIHOKpaTHO omuoOke 'Jlexonep 1' mpaBuUiIbHO €€ HCTIPABHT.
[Ipu BBINOJHEHWH STOTO MyHKTAa OOpaTUTE BHHMAHHME , YTO CHHJPOM OIIMOKHU
3aBUCHUT OT BEKTOpa OMIMOKHU U HE 3aBUCHUT OT IEepeAaBaeMOil KOMOMHAIUY.
I[To pe3ynbraTraM 3TOrO MyHKTa clenaite pacnedarky (Pacmedatka Ne2).

Metoauka TpoBEpPKUA OMIMOOYHOrO ACKOJUPOBAHUS B PEKUME HCIPABICHUS
OIIHOOK.

3anaiite B 'Mcrounnke omMOOK' HECKOJIBKO BEKTOPOB OIIMOOK C KPATHOCTBHIO
oT 2 o 7. YOemurech, 4TO MPH TaKUX OIIMOKAX MOCJIEIOBATEIHLHOCTh HA BBIXOJIEC
'Ilexonepa 1' He OyaeT coBmagaTh ¢ IMOCIEA0BATEILHOCTHIO, KOTOPYIO BhI 3amanu B
"Mcrounuke' [25].
[To pe3ynpTaTaM 3TOr0 MyHKTa caenainte pacreyatky (Pacmeuarka Ne3).

MeTonuka uccienoBaHus ClioCOOHOCTH KoJa OOHApYKUBATh OMIUOKH
3anaiite B 'McTouHnKe ommOOK' pa3IuMvHbIC ONTUMOKH KPaTHOCTHIO OT 1 10 7.
VYb6enutech, 4TO NoJaBistoiee OOIBIIMHCTBO BEKTOPOB OMIKOOK OyJeT 0OHApyKEHO
(ma manenu 'Ilexonep 2' Oyaet ropeth uHaMKaTOp 'OOHApYX)EeHa OIIMOKa').

ITo pe3synbpTaTam sTOrO0 MyHKTA caenanTe pacnedatky (Pacmeuarka Ned).
Metonnka npoBepku pakta He OOHAPYKEHHS OLIMOKU KOJIOM
3amaiite B 'McrouHuke ommOOK' pas3IMUHbIE OMIMOKH KPaTHOCTBIO OT 3 110 7.
Yo6enutech, 4TO UMEIOTCS BEKTOpa OMIMOOK, KOTOpHIE KOJOM HE OOHAPYKUBAIOTCA
(npu Hanvuuu ommOkM Ha maHenu '[lekomep 2' He Oyner roperb HHAMKATOP
'O6Hapy>xeHa ommobka').
ITo pesynbpTaTam 3TOrO0 MyHKTA caenanTe pacnedatky (Pacmeudarka NoS).
PacrieuaTka TaGauIIbI ¢ pa3peIeHHBIMUA KOJOBBIMH KOMOWHAIIHSIMH.
[lepeiinuTe Ha 3aKkIaAKy 'TaOnuIBl W HAXMUTE KiaBuiry 'Tledats'
Conepxanue oTyera

OTu€T NOMIKEH COJIEPKATh:

ctp 1. TurynbHbIHA JUCT.
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ctp 2. Lenb paboThl U GYHKIIMOHATIBHYIO CXEMY J1a00paTOPHOTO MaKeTa.
' OyHKIMOHATBHYIO CXEMY HAPUCYITE HMCIOJIB3YIO0 KapaHJall v JIMHEHKY.
ctp 3. HauBuayallbHOE 33/1aHUE.
ctp 4. Pacmewarky Nel, mokassiBatomiyro paOoTy Kojaepa M MPaBUIBLHOCTH
JIEKOMPOBAHUS IPU OTCYTCTBUH OLIMOOK.
Pacnewarky  Ne2,  moka3pIBarollyl0 CIOCOOHOCTHM KOJAAa HCIPaBIAThH

OJTHOKPATHYIO OIIHOKY.
ctp 5. Pacneuarky Ne3, mokaspiBaroniyro (pakT OmMOOYHOTO JEKOIMPOBAHUS B
pexxuMe ucrpaBieHus ommoOok. Pacnedatky Ned, mokasbpIBarollyt0 CroCOOHOCTH
KOJ1a 00OHAPY>KUBATh OITUOKHU.
cTp 6. Pacneuarky Ne5, mokaspiBaronyto (pakT He OOHAPYKEHUSI OIIUOKU KOJOM.

Pacneuatky Ne6, moka3bIBalOLIyIO0 pa3pelI€HHbIE KOJIOBble KOMOWHALMM U
paccTosiHus XE€MMUHTa.
ctp 7. KpaTkuil oTBET Ha 5 KOHTPOJIBHBIX BOIIPOCOB (HOMEpa BOIPOCOB BBHIOEPUTE
CaMOCTOATENIbHO) U BBIBOJBI IO padoTe.
*#* O0paszen odopmiieHus otu€ra cmotpute B daiine: JIP_ 13 O6pazen_otuéra.doc

KonTponpHbIE BOIIPOCHI

1. Tlosicaute mnoOHATUS: OJIOUHBIE, HENPEPHIBHBIC, pa3leliuMble, HeEpa3AeliuMbIe,
UTEepaTUBHbIC, TMHEWHbIE, HIUKINYECKUE KOJbI?
2. Yro Takoe paccTossHue XEeMMHHTa U KOJIOBOE PACCTOSTHUE?
3. OnpeniesieHUe ¥ OCHOBHBIE CBOMCTBA IIUKJIMYECKOTO KOJIa.
4. Kakoe mpaBwiIoO KOAMPOBAHUSA LUKIWYECKUM KOJIOM MPUHATO B J1a0OPATOPHOU
pabote?
5. Kakoe mpaBwiIO OEKOAUPOBAHUS IMPHUHATO B JECKOAEPE B PEXKUME HCIPABICHUS
OImuOoK?
6. Kakoe mpaBuiio AeKOIMPOBaHUSA MPHUHIATO B JEKOAEpPE B PEKHUMa OOHAPYKEHUS
O1uno0K?
7. Kak cBsi3aHbl KpaTHOCTH TapaHTHUPOBAHHO HCHPABISIEMBIX KOJAOM OIIMOOK t U
rapaHTUPOBAHHO OOHAPYKHUBAEMBIX KOJOM OIIMOOK G C KOJOBBIM paccTosiHuem d?

8. Kakue BeKTOpbI OMIMOOK HE MOTYT ObITh OOHAPYKEHbI JIMHEHHBIM LUKINYECKUM
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KOJOM?

9. CKONBKO pa3IUYHBIX BEKTOPOB OIIUOOK MOKET OBITh MCIIPABIICHO, HE UCIPABIICHO,
oOHapy»eHo, He 00HapyKeHo kojioM (7,4)?

10. Kak paccunutaTh BEpOSITHOCTh HE OOHAPY>KEHUS OLIMOKH MPHU 3aJaHHOM KaHaJje?
11. Kak paccuutarh BEpOSTHOCTh OIIMOOYHOTO ACKOJIMPOBAHUS IPHU 33aJaHHOM
KaHaje?

12. Kak mo oHOM W3BECTHOM pa3pem€HHOW KOMOHMHAIIMM LHUKINYECKOTO KOJa
OTIPEIENIUTh BCE OCTAJIbHBIE KOJIOBbIE KOMOMHAIIMU 3TOTO KoJa?

13. M3BecTHa koMOnHaIus Ha BXoje Kogepa V1 u BwIxojae mekoaepa 2 V2.

Kak onpenenuts Bekrop ommbku E ? (vi<>v2)

14. Jlana niouHa KOAOBOM KOMOMHAIIMK N, BEPOSTHOCTH onOKy B kaHaine POILI.

Kak onpenennTs BEpOATHOCTh NOSIBJICHUS B KOJOBOM KOMOMHALIMK OITMOKHU
KpaTHOCTHIO 1?7

15. Kak npown3BoaHTCS KOOUPOBAHUE - AEKOAMPOBAHME IIPU HCIIOIB30BAHUU KOJA C

MIPOBEPKOM HAa YETHOCTh (HA HEYETHOCTH)?

[Ipunoxenue
Kpatkue cBefeHus U3 TCOPUH JIMHEHHBIX ITUKINYSCKUX KOJIOB

JIuHelHbIC KOMBI ABISIIOTCS KOAaMU OJOYHBIMU, PETYJISIPHBIMH. [[7151 peryaspHbIX
KOJIOB 3aJIal0TCs TpaBuja MpeoOpa3oBaHus WHGOPMAIMOHHOTO CJIOBA JIMHBI K B
KOJOBYIO TIOCIIEI0BATEIBHOCTL AIUHBI N (N > K), a Takke mpaBuia JCKOIUPOBAHMSL.
Haubonwiiee pacmpocTpaHeHue TOMYYWIW  JIMHEWHBIE  pa3lieIMMble  KOJIBI.
PaznenuMbIM KOJIOM Ha3bIBaeTCsl KOJ, B KOJIOBBIX CJIOBaX KOTOPOTO MOXKHO yKa3aTh
MecTa HH()OPMAIMOHHBIX M IIPOBEPOYHBIX CUMBOJIOB.

JIMHEWHBIM KOJOM Ha3bIBalOT OJOYHBIA (N, K) KOJ, CHMBOJIBI KOJOBBIX CJIOB
KOTOPOTO SIBJISIOTCS JTMHEHHBIMH KOMOWHAIIMSAMHA HH(POPMAIIMOHHBIX CHMBOJIOB.

Ecmm  M=(Mk.1,Mk-2,....My) 0003HAYAET MOCIEIOBATCILHOCT K IBOMYHBIX
UH(OPMAIIMOHHBIX CHMBOJIOB, TO TMpaBWJIO oOOpa3oBaHUs KojoBoro ciosa V
pa3aeIMMOro JUHEHHOIro KoJa ¢ IIMHOM Ooka N > K u3 mociemoBaTebHOCTH M

MOJKHO 3aIlMCaTh CUCTEMOU JIMHEUHBIX YPABHEHUN:
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Vv, =n; 0<i<k-1 0)
k-1
v, =) m*d; k<i<n-1
-0
e Z - 3HaK CyMMHpOBAHHSA IO MOIYIIO 2, KO3((HUIMEHTH djj SBIAIOTCS

CHMBOJIaMH JBOWYHOTO ayidaBUTa, OHU MOTYT OBITh BBIOpaHBI MPOU3BOJIHLHO, HO
JOJDKHBI OBITh (PUKCHPOBAHHBIMHU JIJIsI TJAHHOTO KOJIA.

[TpuBenem psiy cBOMCTB MHEHHBIX KOAoB |14, €.283-286] .
I. Cymma mo Moyt 2 ABYX KOJOBBIX CJIOB TaKXXE SIBJISETCA KOJOBBIM CJIOBOM
(CBOMCTBO 3aMKHYTOCTH MO OTHOIICHUIO K OTIEPAIlUU CIIOKECHUS).
2. KonoBoe paccrosinue d , onpenensieMoe Kak HaMMEHbIIIEEe PacCCTOSTHUE XEeMMUHTa
MEXJIY BCEMH BO3MOXKHBIMU MapaMu KOJOBBIX CJIOB, B JIMHEHHOM KOJI€ pPaBHO
MHUHUMAaJbHOMY BECY HEHYJEBOro KojioBoro cioBa. (BecoM komoBoro cioBa
HA3BIBAETCS YHCIIO COJICPIKAITUXCS B HEM CIMHHUIL).

Paccrosgnue XeMMUHra MEXIy JBYMs KOJOBBIMU CJIOBAMHU PaBHO YUCIY €IUHUII
B CyMME€ OTHUX CJIOB IO MOAYJIIO 2 , T.€. KOJMYECTBY pa3psioB, B KOTOPBIX
pa3IuMyaroTCs 3TH JIBa KOJOBBIX ciioBa. Hanmpumep:

nepeoe komosoe ciaoo: 1000110,
BTOpOEe KojoBoe ciaoBo: 0100010,
cymma 1o moayito 1ea: 1100100 -> paccrostHue XeMMuHra paBHO 3.

KomoBoe paccrosuue d, cCBsA3aHO ¢ KPAaTHOCThIO t TapaHTUPOBAHHO

HCIIPABJIACMBIX KOJIOM omunoOoK COOTHOIICHUCM,

d>2t+1

M C KparHOCThIO O  TapaHTUPOBAHHO OOHAPYKMBAEMBIX KOJOM  OIIHOOK

COOTHOIICHUEM

d>o+1

HI/IKJ'H/I‘—IGCKI/IC KOJZIbI OTHOCATCA K KJIACCy JIMHEHHBIX KOJOB U O6J'Ia,[[aIOT BCEMH HUX
CBOMCTBaMH. I[OHO.HHI/ITGJ'IBHBIM YCJIOBHEM II0 OTHOHICHHIO K MIHUKINYCCKOMY

HHHCﬁHOMy KOAy ABJCTCA YCIOBHC 3aMKHYTOCTH IIO OTHOIICHHUIO K OIICpaluu
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ITUKIINYIECKOTO CABUTA KOJOBBIX CJIOB.

[{UKIMYECKUM KOJIOM Ha3bIBA€TCSI TAKOW JIMHEHHBIN KOJI, Y KOTOPOTO MpHU JH000M
[IUKJIMYECKOM CJIBHTE KaKOTO-JIHOO KOJOBOTO CIIOBA IMOIyYaeTcs IPYroe KOJIOBOE
CIIOBO.

[{uKITUYEeCKIM CIIBUTOM Ha3bIBAETCs OTIEpaIlus, MPEBpaIaonias BEKTop V=
(Vi V2 ,V3..Vy) BBektop V2= (Vn, Vi,V2,...Vn.1) —CABHUT B IIPaBO, WJIH B BEKTOP
V3= (V2 ,V3,...Vy,V1) — CIBHT BJICBO.

Hanpumep, nan Bekrop 0001011. IIpu nukinnaeckom casure

BrpaBo nonyuutcs Bekrop 1000101.

JIis omMcaHWS UWKINYECKUX KOJOB HMCIIONB3YIOT MaTeMaTHYEeCKHil armapar,
OCHOBaHHBII Ha COIOCTABJICHUM MHOXXECTBA KOJOBBIX CJIIOB C MHOXECTBOM
CTENEHHBIX IOIMHOMOB |I,¢.296],[2,¢.110][3,¢.263]. DTOT ammapaT mo3BONSET BHIABUTH
TS IIMKJIMYECKOTO Ko1a 00Jiee MPOCThIE ONepauy KOJIUPOBAHUS U JCKOTUPOBAHHUS.

YcranoBuM  (opMaTbHOE COOTBETCTBHE MEXKIY KOJOBBIMH CIIOBAaMH U
CTCTICHHBIMH MOTMHOMaMu. KostoBoMy citoBy

V= (Vn1, Vn2 , Vn3,...V1, Vo)
rae Vni, Vo2 , Vn3,...V1i, Vo JBOMYHBIC YHCJIA, MOKHO TIOCTaBUTh B COOTBETCTBHE
nomHoM (N-1)-i cremenun
V(X) = Voo X" v X+ v X+ V.

Takast 3amuch COOTBETCTBYET 3allMCH YHCJIAa B BHJE MHOTOWICHA B JBOWYHOU
CHCTEME CUUCIICHHSI, TJI¢ X - OCHOBAHUE CHCTEMbI CUMCIICHUSI.

Hanpumep, konoBomy cioBy 0001011 cooTBeTcTBYET NOIMHOM

x3 + X+ 1, xomoBomy cioBy 0100110 — momuuOM X° + X% +X.

Omnepanuio  CIOXKCHHS KOJOBBIX CIIOB MOXHO 3aMCHHTh  CJIO)KCHUEM
COOTBETCTBYIOIINX IOJMHOMOB. Hampumep, CIIOXKHB IO MOJIYJIO 2 TOJMHOMBI U3

BBIICTIPUBCACHHOTO ITpUMEpPA, MOJIYUHUM:

34 x? +1).

(x3 +x+1)@ (x5 +x° +x) = ()c5 +x
Otomy noauHoMy cootBeTcTByeT ciioBo 0101101, T.e. pe3ynbrar mopa3psgHOTO
cnoxxenus o moxysto 2 cioB 0001011 u 0100110.

YMmHOoxkeHne mnonuHoMa — V(X) Ha X mo wmoayiro (X" @1) cooTBeTCTBYyeT
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[MUKJIAYECKOMY CIBHUTY KOJIOBOTO CJIOBA BJIEBO Ha OJIUH Pa3psijl.

Uuciom A mno monaynwo B HaseiBaeTcs octaTok OT JeneHus A Ha B wu
obo3nauaercs A mod B.

B BameMm cnydae Bce MOJIMHOMBI CTETIEHU BhIIIE (N-1) 3aMEHSIOTCS OCTAaTKOM OT
X aeeHus Ha moianHoM X" @1,

Cpenn Bcex TOJWHOMOB, COOTBETCTBYIONIUX KOJOBBIM CJIOBaM ITUKIMYECKOTO
KO/Ja, MMEETCS HEHYJICBOM MONMMHOM ((X) HAaMMCHBINEH CTEHEHH. DTOT IOJUHOM
MOJTHOCTBIO  OMPEJENSIET COOTBETCTBYIOIIMA KOJA ¥ TIO3TOMY  Ha3bIBaeTCA
obpasyromumMm [15, ¢. 297-293].

Crenenp oOpasyromiero moiuHoma ((X) paBHa N-K, cBOOOAHBIM WiieH Bceraa
pPaBEH SUHUIIE.

OO6pasyromuii  TOJMHOM  SIBIIIETCS  JEIUTEJIEM BCEX IIOJIMHOMOB, COOT-
BETCTBYIOIINUX KOJOBBIM CIIOBaM ITUKIMYECKOTO KOJIA.

HyneBas koMOuHanusi 00s3aT€IbHO MPUHAUICKUT JTHOOOMY JHMHEHHOMY
[IUKIINYECKOMY KOy W MOXeT ObITh 3amucaHa kak (X" @©1) mod (X" @1) = 0 .
CremoBatesbHO, 00pa3yromuii moauHoM {(X) TOJDKEeH ObITh AenuTeneMm ouHoma X"
®1.

D10 na€T KOHCTPYKTHBHYKO BO3MOXKHOCTH ITOCTPOCHHS ITUKIIMUECKOTO KOJa
3aJaHHON AIUHBI N: JI000M MHOJIMHOM, SBISIIOINMICS aenureiieM Ounoma X' @1,
MO>KHO MCIIOJIb30BaTh B Ka4€CTBE 00pa3yoIIeTo.

[Ipy mOCTpOCHWH IMKIUYCCKAX KOJIOB, IMOJB3YIOTCA TaOMWIIaMH DPa3I0KEHUS
ounomoB X" @1 Ha HENMPHWBOIWMEBIC TOJMHOMEI, T.C. IMOJMHOMBI, KOTOPHIC HEIb3s
IPEACTAaBUTh B BUJIC IPOU3BEACHUS IBYX APYTUX MOJIUHOMOB.

JIro00¥ HENMpPHUBOIWMBIN TIOJIMHOM, BXOMSINUNA B pa3noxeHue OmHoma X" @1, a
TaKKe JIF000C MPOM3BEICHUE HEIPHBOAUMBIX ITOJUHOMOB MOKET OBITH BHIOPAHO B
KauecTBe 00pa3yroero MojnHOMa, YTO J1a€T COOTBETCTBYIOIINNA IIMKIUYECKUN KO/,

JIist TOCTpOCHUST Pa3eIMMOTr0 ITUKIMYECKOTO KOJIa HMCIIOJIB3YETCS CICAYIOIIee
IIPABHUIIO IIOCTPOCHHUS KOIOBBIX ciioB [14, ¢. 300] [15, ¢. 110-113].

V(X) = m(X)*x"* @ r(x),

rze r(X) - octatok ot aenenus M(X)*x"% ma g(x).

89



Crenensb I(X), oueBuaHO, MeHbIe (N-K), a moToMy B K0IOBOM ciioBe TiepBhIe K,
CHUMBOJIOB OYyAyT COBMaaaTh ¢ MH(POPMAIMOHHBIMH, a TMocieqHue N - K cuMBOJIOB
OyIyT MPOBEPOYHBIMH.

[Tomy4uuTh Bece paspenéHHbie KOMOMHAITMH ITUKINIECKOTO KOJIa MOKHO 110 OJHON
U3BECTHOM KOJIOBOM KOMOWHamuu (He HyJeBod). st 3Toro cHadajga Hajo
IIUKJIAYCCKH CABHUHYTh M3BECTHYIO KOMOMHanui0 K-1 pas. B pesynbraTte moaydurcs
N  komMOWHamMii. 3aTeM CIOXHUTh TOMAPHO IO MOAYIIO 2 TOJYYHBIITHECS
KOMOMHAIMM B pAa3IMYHbIX CcodYeTaHusX (Mo JBe, Mo Tpu U T.1.). HyneByro
KOMOWHAIUIO (BCe HYJIM) MOXKHO TIOJNYyYUTh, CIIOKHB TIO MOAYIIO 2 I0OyIO
KOMOMHAIUIO caMy ¢ coboif. Becero momyuutcss 2X KomoBBIX CIIOB.

B ocHoBy mpornenypsl AEKOAUPOBAHUS LUKIMYECKHMX KOJOB MOMXKET OBITh
MOJIO’KEHO CBOMCTBO MX JICTUMOCTH O€3 ocTaTKa Ha 0Opa3yromui moauHoM g(X).

B pexxume oOHapyskeHHs OIHUOOK, €CIIM MPUHATAS TOCIIEI0BATEIBHOCTD JCIUTCSA
0e3 octatka Ha {(X), AemaeTcs BBIBOJ, YTO OMIMOKH HET MJIM OHA HEe 00OHApPYKUBACTCS.
B npoTuBHOM cityyae komOUHaIMs OpaKyeTcs.

CnoBa m000OTO JMHEHHOTO KOJa OO0JaJal0T CBOWCTBOM 3aMKHYTOCTH TI0
OTHOIIEHUIO K OMEpaIiy CIOKEHHS, T.6. CyMMa JBYX U 0oJiee KOJOBBIX CIIOB TOXE
SIBJISIETCS KOJIOBBIM CJIOBOM.

N3 5TOr0 CBOMCTBA, BUHO, YTO BEKTOPHI OIIMOOK, COBMAJAIONINE C KOJOBHIMU
CJIOBaMHU, HE MOTYT OBITh OOHAPY>KEHBI JIEKOJIEPOM ITUKJIMYECKOT0 KOJIa.

Bektopom ommbOK Ha3bIBa€TCS JIBOWYHAS TMOCIEIO0BATEIBHOCTh JJIMHBI N , B
KOTOPOU €MHUIIBI CTOSIT HA MO3UIUSIX OMTMOOYHBIX CUMBOJIOB. OTCIO/1a BEPOSITHOCTh
HEe OOHapy)XeHHs OIIMOKM 3aJlaHHBIM KOJIOM paBHA BEPOSTHOCTH TOSIBJICHHUS B
3aJITaHHOM JIUCKPETHOM KaHaje€ BEKTOPOB OIIMOOK, COBMAJAIOIIMX C KOJOBBIMH
CJIOBaMH.

OTHOCHUTENIBHO TPOCTO OTH BEPOSITHOCTH MOTYT OBITb PacCUUTAHBI IS
ABOMYHOTO cuMMmeTpruyuHOTo KaHana (JJCK) 6e3 mamsaru.

B Takom kaHalle KaXIbld JABOMYHBIM CHMBOJ C HEKOTOpPOH (DHKCHPOBAHHOM
BEpOSITHOCTHIO (1 - Po) MpUHUMAETCS MPABUIBHO U C BEPOSTHOCTBIO Po MU3MEHSETCS
nomMexoi Ha oOpaTHbIi. [lepenaya - npuém Kaxa0ro CUMBOJIA TIOJIAraeTcsi COOBITUEM

HE3aBUCUMBIM (KaHai 0e3 MaMsTH).
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Ecnmu mo TakoMy kaHamy mepefaeTcsi KOAOBOE CIOBO JIMHBI N, TO BEPOSTHOCTH
Pn(0) Toro, 4To HE MPOM30UIET HA OHOM ommOKH, paBHa (1- Po)".

Bepostaocts Pp(1) TOro, uro 6yner ogHa ommubOka B 3aJJaHHOM CUMBOJIE, paBHA
Po*(1- po)™*.

BeposSTHOCTE TOro, YTO CIOBO Ha BHIXOAE KaHama OydeT OTIMYaThCA OT
IEPENaHHOrO CIIOBA B 3aJaHHBIX t paspsmax, T.€. BEKTOpP, OIIUOOK COHEPKHT t
equHuL, pasHa P =pot (1 - po) "

BeposaTHOCTE TOro, 4YTO CIIOBO HA BBIXOJE KaHajda OYAET OTIMYAThCS OT
IIepeIaHHOrO CJI0BA B IIOOBIX t paspsanax, paBHa

Pn(t) =&, pot (1 - po) ™., rae (4, — uncsno coyeranuii u3 N 1o t.

Yucs0 eAUHUI B BEKTOPE OIIMOOK YaCTO HA3BIBAIOT €10 BECOM.

[Tonoxxum HEKOTOPBINA TUHEHHBIN KO (5,3) COAEPKUT OJHO HYJIEBOE CIOBO (Kak
BCSIKMI JTMHEWHBINA KOJ), IBA CJIOBA Beca 2, YEThIpE CJIoBa Beca 3, 0JHO CJIOBO Beca 4
(Bcero 2% =23 =8cnos).

BeposiTHOCTE HE 0OHapy)KMBaeMOU OIMOKH STUM KOJIOM paBHa BEPOSATHOCTH
nosiBiieHus B JICK BeKTOpOB OIIMOOK, COBITAAIOIINX C KOJIOBBIMU CIIOBAMH, T.€.:

P.=2R(2)+4R,(3)+ R (4) = 2p02(1_ po)3 + 4p03(1_ po)2 + p04(1_ Po)-

B pekuMe ucrnpaBiieHUs OMMOOK JIEKOAEP BBIUMCIISACT OCTAaTOK S(X) OT JeICHHUS
NpUHATON TocienoBarebHocTH P(X) Ha g(X). DTOT 0OCTaTOK HA3BIBAIOT CHHAPOMOM.
[MpuHsATHIH OAKHOM P(X) mpeacTaBiseT co00it cyMMy O MOJIYJIIO IBa TIEPEAaHHOTO
cioBa V(X) u BekTopa ommbok E(X):

P(X) = V(X) ®E(X)
Torma cuaapom S(X)= P(X) mod g(X), Tak kKak Mo ONpeaeICHNIO [IMKIMYSCKOT0 KOIa
V(x) mod g(x) =0.

OmnpeneneHHoMy cuHApPOMY — S(X) MOXeT OBITh TIOCTaBJICH B COOTBETCTBHE
ornpeneneHHbl BekTop ommbok E(X). Torma mepemanHoe cioBo V(X) HaxomsT,
cknaapiBas P(X)@DE(X).

OIHAKO OJMH M TOT K€ CHUHAPOM MOKET COOTBETCTBOBATH 2X pasnmuHbIM
BekTOopam ommoOok. [Tomoxxum, cuaapom S(X) COOTBETCTBYET BEKTOPY omInOok E1(X).
Ho u Bce BekTOpBI 01iMOOK, paBHbie cymme Ei(X) @V(X), rae V(X) ir000e Koa0BOEC
CII0BO, OyayT JaBaTh TOT Jk€ CHHApPOM. I[l03TOMy, NOCTaBHMB B COOTBETCTBHE
cuapomy S1(X) Bektop ommbok Ei(X), MBI OyaeM OCYIIECTBIATH MPaBUILHOE
JICKOJIMPOBaHKWE B CiTydae, KOrja JCHCTBUTEILHO BEKTOp OmuOoKk paBeH Ei(X), Bo
BCEX OCTaNbHBIX 2X-1 cilyuasx geKoaupoBaHue OYIeT OLIMOOUHBIM.

JIIs  yMEHBIIEHUS BEPOSITHOCTH OIIMOOYHOTO JCKOJWPOBAHHUS U3  BCEX
BO3MOJKHBIX BEKTOPOB OIIMMOOK, MAIOIIUX OJAWH M TOT E CHHIPOM, CIIEAyeT
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BBIOMpATh B KAUECTBE UCIIPABIIEMOr0 Hanboiee BEPOATHBIN B 3a1aHHOM KaHaJIe.

Hanpuwmep, B JICK, B KOTOpOM BepOSITHOCTb Pg OIIMOOYHOTO NMPUEMA ABOUYHOTO
CHMBOJIa MHOTO MeHbIe BeposTHOCTH (1 - Po) MpaBMIIBHOTO MpHeMa, BEPOSTHOCTD
MOSIBJICHUST BEKTOPOB OIIMOOK YMEHBIAETCsl C yBEeIMYeHHEeM HX Beca t . B sTom
cllydae CJIelyeT UCIIPABIATH B MEPBYIO OUYepeb BEKTOP OMIMOOK MEHBIIETO BECa.

Eciu kogoMm MoOryT OBITh MCHpaBiICHBI TOJIBKO BCE BEKTOPHI OIIMOOK Beca t U
MeHbIIe, TO 000N BekTtop omulOku Beca or t + 1 mo N, Oymer MpPUBOIUTH K
OIMUOOYHOMY JIEKOIUPOBaHUIO [25].

BeposTHOCTh OMMOOYHOTO ACKOAMPOBaHUs OyIeT paBHa BeposTHOCTH Pn(>t)
HOSIBJICHUS BEKTOpPOB omnOoK Beca t + 1 u Oomnbire B 3aganHom kanaie. s JICK
3Ta BEpPOSATHOCTH Oy/IeT paBHa

P1=YCp (-p"

i=t+1
OO1iee 4YHMCIIO Pa3TUYHBIX BEKTOPOB OLIMOOK, KOTOPHIE MOXET HCIPABIAThH
LIMKIHYECKMI KOJl, PABHO YUCITy HEHYJIEBBIX CHHAPOMOB — 2K - 1,

Jlabopatopnasi pabGorta Ne8
HccnenoBarre pabOTHI YCTPOWCTBA CHHXPOHH3AIIMNA C JHUCKPETHBIM YITPaBICHUEM
[ens paboTh

1. O3HakOMHUTBCS C TPUHIUIOM JIEUCTBHUSI CHUCTEMBbl CHHXPOHHU3AIMH C
JTUCKPETHBIM YIIPaBICHUEM.

2. Hayuutbcs mpOM3BOAWTH pacueT OCHOBHBIX TMapamMeTpPOB  YCTPOWCTB
CUHXPOHU3AIIHH.

3. [Tomy4nTh MpaKTUYECKUE HABBIKMA IO MOJCIMPOBAHUIO CHCTEMBl CHHXPOHHU3AIIUN

C IMCKPCTHBIM YIIPABJICHUCM.

JlomariHee 3aj1aHue
1. TIlonb3ysick HACTOAIIUM OINUCAHHEM, PEKOMEHIYEeMOl JUTeparypol u
NPUIOKEHUEM M3YYUTE METOAbl W YCTPOWCTBA CHUHXPOHU3AIMU B CHUCTEMax
nepenaun quckpetHsix coodmenuit (I1IJ1C).
2. Jlns 3amanHol ckopocTH nepeaaun u koddpdunrenta aeinenus (Ka) ympasisemoro
nenutens dactotel (YY)  ompenenute HOMUHAIBHYIO 4YacTOTy 3aJalolllero

reneparopa npuéma [16. c. 355].
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3. Paccuuraiite pacxoxaeHue Qasbl 3a JIUTEIBHOCTh | MOCBUIKM TPHU 3aJaHHOU
HECTa0MJIBHOCTH CKOPOCTH Iepefadyn (IpH OTKIFOUEHHON CUCTEME CUHXPOHU3ALINH).

4, PaccuuTaiite Bpems noajaepkanus cuHdaznoctu (st enon=0.5).

BapuanT 3amanus Bo3pMuTE M3 TaOauIs 8.1.

HomunanbsHasi ckopocTh mepemaud 3agaercs nepsoit Oyksoi, Ko VU
BTOpPOW OYKBOW, a OTKJIOHCHHE pPEATbHOW CKOPOCTH TMepeaaydl OT HOMHHAIHHOU
CKOpOCTH TIepefiaunl TpeTheit OykBoi Bareit dhamuimm.

Hanpumep, mns damunnn MAPKOB 3amanue Oymer Takum:
HOMHUHAJIbHasi CKOpocTh mnepeaaun (Oyksa M): 1600 bog;

Kn YU (OykBa A): 8,

OTKJIOHEHUE ckopocTu miepenauu (oyksa P): + 30 box;

Tab6mauia 8.1.
CxopocTb 1,2,3 6ykBbl Barei OTKJIOHEHHUE
nepenadn bamumimn CKOpPOCTH
nepenadn

1000 7\ XK H () bl +60

1100 3 O X b +50

1200 B 41 IT I 5 +40

= e N

1300 I u P q {0 +30

1400 I K C I S -40

1500 € |1 |T 111 -50

“’— e [~
1600 E M v b -60
Kn 8 9 10 12 14

Onucanue J1a00paTOpHON yCTaHOBKHU
[Ipouiecc momenupoBanusi npousBoautcs Ha Kommbeiotepe |IBM PC. Tlocne
3alycKa TpOTrpaMMbl Ha DKpaHE IMOSBUTCS CTPYKTypHash cXeMma KOMITbIOTEPHOM

Mojenu JlabopaTopHoi ycTaHoBKU. OHA MpEACTaBIsET COOOW CHCTEMY Mepeaaqu
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IUCKPETHBIX cooOmienuid. Jlns momyueHuss Ha mnpuéMe TaKTOBOW YacTOTHI
HCTIOJB3YETCSl CUCTEMA CUHXPOHHU3AIMU C JUCKPETHBIM YIIPABICHUEM.

Ha3naueHnne cucteMbl CHHXPOHU3ALMHA — CHOPMUPOBATH HA MPUEME TAKTOBYIO
MOCJIETIOBATEILHOCTh, KOTOpasi OyAeT OoTMeYaTh TPAHUIIBI MPUHUMAEMBIX MOCHUIOK.
310 HE0O0X0aUMO, YTOOBI MPUEMHUK MOT OMPENENUTh, TJE HAXOASATCS TPaHUIlbI
NOCBHUIOK JUIsl TPHUHATHS PEIICHHs] O 3HAKE MPUHUMAEMOW TOCBHUIKMA (HOJb WA
enuaMIa) [28].

B Onoke 1 (3amaromuii reHeparop mnepenadn) GOpPMHUPYETCS TaKTOBas
MOCJIEA0BATEILHOCTD, KOTOPAsi OMPEACIISIET CKOPOCTh NIEPEAayH.

B Onoke 2 (gaT4Mk) HA OCHOBE TAaKTOBOM YacTOTHI M JaTYMKa (POpMHUPYETCS
nepeaaBaeMblil CUTHAIL.

B Onoke 3 (kaHayi) MOKHO BHECTH pPa3UYHBbIC MCKAKCHHUS B IepeaBacMblil
CUTHAJ.

B Onoke 4 (¢da3oBblii AETEKTOpP) MNPOUCXOAUT CpPaBHEHHWE BPEMEHHOTO
MoJI0KeHUsT (POHTOB CUTHAJA HAa BBIXOJIE KaHaia (MOMEHTOB CMEHBI MOJIIPHOCTH) C
COCTOSIHUEM YTpaBisieMoro aenutens yactoTsl (Y Y).

B Onoke 5 (ycTpoHcTBO ymopaBieHHsS) MNPOUCXOIUT (PopMHUpOBaHUE
YIPABJISIONIETO CUTHAA /Uil Koppekimu (azer YU npuéma.

B 61oke 6 (ympaBiseMblii IEJIUTENIb YacTOThI) TPOUCXOIUT JICJICHUE YaCTOThI
3a/1al01Eero reueparopa npuéma u GOpMUPOBAHKUE YACTOTHI TPUEMA.

B Onoke 7 (3amaromuii reHepaTtop MPUEMHHKA) TMPOUCXOIUT (HOopMUpPOBaHHE
3aJal0IIEN YaCTOThI MPUEMHUKA.

Onuiiem 3T OJIOKU MOJPOOHEE.

B 6noke 3amaromiero reneparopa mnepenaun (0yok 1) 3amaércs HOMUHATBHAS
CKOPOCTbh Tepe/layu U OTKJIOHEHHUE PEAIbHOW CKOPOCTH OT HOMHHAJIBHOM CKOPOCTH.
ITpu momMoru kimaBumm ‘+’ u ’-° MOYKHO 3a1aTh 3HAK OTKJIIOHSHH. Ecim 00e KiaBuIm

OTIXKAaThbI, TO pCajibHasaA CKOPOCTh IICPCAAYN paBHA HOMMHAJIbHOM CKOpPOCTH IICpCaalm.
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6nok Ne 1 2 3 4 5

6 7
 Crepocte npn— - = [JATUMK — rKanam [~ Fasoeeit [eTekTop = uorn o Unpagnerus — uny  Far npuetHuka—]
HOMHHANLHAS 01 A 1 12]3]4]5|5] o)1 2 ]3] HOMMHANLHAA
lood 13 31 17 71 0148 +0.057 10 10000
OTKNOHEHWE —> OTKAOHEHWE
s|[p1o1o1o111
o »|pro0s011y] 1 — e
+ - Y |: + -
peaneHas Farim | 08 i 0s — [ peansHas
1050 Bon B coyuabivon :|:|—) —_ -1-0.077 10000 Ty,
Nnoc = 7 L ) *
con 2 M3 ITe= 0.0075 ™ TaKTOBaA YacToTa NpUéma
Makc
TEKYIIEC 3HAUCHNUE
pazgocty haz
Far | | | | | | |
Breixon kaHana
BOOHTE BXOAHBIE | I | I | |
ppOoHTH S04 L L ! ! I !
P pasHocTb Ppas mexay NpuHMMaembim curHanom u YAd
PE3HOCTE has T — T———
+ - + + + - +
TakT. |uqn, 904 TOL O I L  p b e ey o iv e o ey soerenniuiaitll
COCTORAHKE
404
A A A A A A A

Ckauku ¢dasbl Ha BbiIxoge YAY Bbi3BaHHble f06aBneHMEM/BblUMTAHMEM MMMNY/IbCA

Pucynok 8.1 - CtpykTypHas cxema 1ab0opaToOpHOIl YCTAaHOBKH M JUArpaMMBbl paboThI

[Tog >ThM OJIOKOM pacrnoyioKeHa MaHeldb, Ha KOTOPOM HMMEIOTCS KHOIIKH
YIPaBIEHUS IPOLECCOM MOJAEIUPOBAHUS:

Cron - OCTAaHOBHUTH MPOLIECC MOJAEITUPOBAHU;

—> - IIPOAOJIKUATH NPOLECC MOJICITIUPOBAHNS;

Mg - YMCHBIIIUTB/YBEIIMUUTh CKOPOCTHh MOJICIIMPOBAHMS;
Makc -

clenatb CKOPOCTb MOJCIUPOBAHUS MaKCHUMaJIbHOW (MpU  3TOM
OTKJIFOYAETCsl OTOOpakeHue rpaKoB Ha IKPaHe).

B nmaruuke curHana (00K 2) uMeeTCs BO3MOXHOCTh YCTAHOBUTH BHJT
nepeiaBaeMoro CUrHana:

0 — mocTosiHHO TIepeIaéTcs HyJIeBOE 3HAUCHHUE,
1 — nocTostHHO NepenaéTcsi €AMHUYHOE 3HAYCHHUE;
1:1 — nepenaércs curnan ‘TOUYKWN’, mocTostHHO YepeioBaHUE HYJIS U

equuunbl (0101010101 ...);
1:3 — mepuoauYeCcKuii CUTHAT COCTOSIIIMI U3 OJTHON CAMHUIIBI U TPEX HYJIEeH

(10001000100...);

1:7 — nepuoMUeCcKUii CUTHAJI COCTOSIIINI U3 OJJHOM €AUHUIIBI U CEMU HYJIEH

(10000000100...);
511 — nceBnocy4YaiiHbIN CUTHAJ C EPUOAOM MOBTOpeHus 511 OuT;

NmeeTrcs BO3MOXKHOCTB 33J1aTh COOCTBEHHYIO CTPYKTYpPY CUTHAJIA.
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Takke uMeeTcsi BO3MOXKHOCTh IOJIYYEHHUs CIIy4alHOrO0 CHUTHajia W 3aJaTh
BEPOSITHOCTD IMOSIBJICHUS CMEHBI 3HaKa MOCBUIKK B 3TOM CHUTHAJIE.

B HwxuHelt yactu JaTYMKA PACIOJIONKEHbl HHIUKATOPHl KOJMYECTBA
MepeJJaHHbIX MOCHUJIOK U BPEMEHM ceaHca. Eciii MENKHYTh MO0 HUM MBIIIBIO, TO OHU
MIPUMYT UCXOJHBIE (HYJIEBbIE) 3HAUCHMUS.

B xaname (0mox 3) MOXXHO BHOCHTH KpaeBble HCKaXCHHUS (OTKJIOHCHMS
pealbHBIX MOMEHTOB CMEHbI TMOJSPHOCTH OT HOMHMHAIBHBIX) M ApOOJICHUS
(mosiBeHHE JIOMOJIHUTENbHBIX (POHTOB B TMpeaenax OJHOW MOCBUIKH) B
nepenaBaeMblii curHai. C BbpIXOJa KaHaja CHUTHAJI TMOCTYyMaeT Ha BXOJ (a3oBOTO
JIETEKTOpA.

B ¢dazoBom gerexktope (050K 4) TIPOUCXOIUT BBIJCICHHE CHUTHaja
paccoriacoBaHus, YKa3bIBAIOIIETO BEJIMYMHY W 3HAK (DA30BOr0 CABUTA MEXIY
CUTHAJIAMM CHUHXPOHM3AIMHU, TOCTYNAloOMMMU U3 KaHaida ((QpPOHTHI BXOJHOTO
CUTHAJIa), ¥ CUTHAJIa Ha BBIXOJIC YIPABIAEMOTO JICIUTEN 4acTOTh [26].

NmMeeTcst BOBMOXKHOCTh BHIOMpPATh TUI (DA30BOT0 AETEKTOPA U €ro MapaMeTphl.
B BepxHeit yactu $azoBOro JAETEKTOpa MMEIOTCS MHAMKATOPHI MUKOBBIX 3HAYCHHMA
pacxoxaeHus: ¢as3pl. X 3HaueHuss MOXKHO COPOCHUTH KHOIKOM, pacIoJIOxKEHHOM
MEXy UHAUKATOpaMU. B HUKHEM MPaBOM YIIy PaclojIOKeH MHAUKATOP TEKYLIEro
3HauYeHUs pacxoxaeHus ¢a3bl. CurHai ¢ BbIxoja (pazoBOro JeTeKTopa MOCTYIaeT Ha
YCTPOMCTBO YIIPABJICHUS.

B ycrpoiictBe ynpapnenus (YY) (610K 5) MpOU3BOAMTCS aHAIM3 CUTHaIA
pacxoxaeHus: $ha3pl U GOPMUPYIOTCS YNPABISIONINE CUTHAJBI, KOTOPHIE MOCTYIAIOT
Ha YNPaBJIsIeMbIN JIEUTEIh YaCTOTHI U KOPPEKTUPYIOT €ro ¢a3y.

HNmMeeTcst BOBMOXKHOCTh MEHSTHh AJITOPUTM pabOThI YCTPOUCTBA YIIPABJICHUS.

[Tepoe YV dopmupyer umnyibc cOpoca YNpaBisieMOTO ACIUTENS] YacTOTHI,
€CJIM B IPUHUMAEMOM CUTHAJIE TPOU30MAET CMEHA MOJSPHOCTH.

Bropoe VYV B 3aBUCMMOCTH OT curHajga Ha BbIXOoAe (Da3oBoro nerexkropa
dbopMHUpYET JOMOTHUTEIBHBIA WMMIYJIC Ha BXOJE CUYCTYMKA WM 3amlpeniaet
IPOXOXKJEHUE OJHOTO TAaKTOBOI'O HMMIYJbCa Ha BXOJ CUETYMKA OT 3aJaI0IIEro
reseparopa npuéma.

Ecmn B MomeHT cpaBHeHUs (a3 (B MOMEHT MOsBIIeHUS (pPOHTAa Ha BBIXOJE
KaHaya) okaxkerca, uro (aza YU orcraér ot ¢aspl curHamsa Ha BBIXOJIEC KaHaja
(mpuéMHUK ‘OTCTAET’), TO HA BXOJl CUETUYMKA MOCTYHUT JOMOJHUTEIIbHBIA UMITYJIbC.
B pesynbTaTe TaKTOBBIN CUTHAJI HAa BBIXOJIE JIETUTENS CABUHETCS Ha BenuuHy At (At

- IEpUO/1 CIEAOBAHUS UMITYJIbCOB 33/Ial0IIETr0 TeHepaTopa Npuéma).
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Ecmm (aza cuérumka omnepekaer a3y CUTHANIa Ha BBIXOJE KaHala (MPUEMHHK
‘ciemuT’), T0 YY copMUpPYET CHUTHAI Ha 3alpeT MPOXOXKICHUS OJHOTO UMITYJIbCca
OT 3aJAKOIIEr0 TreHeparopa NPUEMHUKA, B PE3yJbTaTE YEro TAaKTOBAas 4acTOTa HaA
BBIXO/I€ JACJIUTENS YaCTOThI CIBUHETCS] B CTOPOHY OTCTaBaHUs Ha At.

Tpetbe YV paboTaeT aHATIOTMYHO BTOPOMY, TOJIBKO COJIEPKUT YCPEAHSIOINIEE
YCTPOUCTBO (MHTETPATOP).

Ecnu B MmomeHT cpaBHeHus: ¢a3 daza YU orcraer oT (a3pl NpUHHUMAEMOTO
CUTHAJa, TO CYETYMK UHTErpaTopa YBEIWYUBAET CBOE 3HAUCHUE Ha eauHully. Eciu B
MOMEHT cpaBHeHUs (a3 (a3za menuTens onepexaeT a3y MPUHUMAEMOT0 CUTHAJA, TO
CUYETUMK UHTErPaTOpa yMEHBIIAET CBOE 3HAUCHHUE HA CIUHULLY.

Tem cambiM  Koppekius  (a3pl  YNPaBIsIEMOTrO  JEIUTENS  YacTOThI
(1oOaBiieHNE/BPIUNTAaHUE UMIIYJbCA) MPOUCXOAUT HE IOCHIE KaXJO0ro MOMEHTa
cpaBHEHHUs (a3, a MOCIe TOr0 KaK MHTErpaTop JOCTUTHET HEKOTOPOIO IMOPOrOBOIO
3HaueHHus (ero MoxHO u3MeHsATh). [locne koppexkumu ¢azer YU  cueruuk
MHTErpaTropa cOpachiBaeTcs B HOJIb.

WuTerpatop mMo3BOJIsIET HUCKIIOUYWTH MTHOBEHHBIE paccoriacoBaHusi ¢asbl,
BBI3BAHHBIC JCHCTBUEM ITOMEX.

B ynpasnsemom penutene yactotel (YY) npoucxonut JelieHUE YacTOThI
3ajaroliero reueparopa npuéma Ha kodpdunuent Kn. B pesynbrate 3TOro Ha
BbixoZle YU mnosBIA€TCS CUTHAlI C YacTOTOM, 4YHCIEHHO ‘MOYTH  PABHOM
HOMMHAJIbHOW CKOPOCTH TMepenayd (€Cid HEe TMPOU3BOAUTH KOPPEKIMIO YacCTOTHI
YY).

DTa pa3HOCTh YACTOT Mepeavn U mpuéma orpeensercs BbipaxkeHuem [Jf=
Far.nep — Far.mpm/Kn.

I'ne F3r.nep — peanbHas 4acToTa 3aJal0ILIEro reHepaTopa neperaTymka,
F3r.nmpm — peasibHast 4acToTa 3aJaI0IETO TeHepaTopa MPUEMHHUKA,
Kn — xoaddunueHT nenenus ynpasiasieMoro AeIUTeNs YacTOThI.

[Ton BO3nEHCTBHEM YHPABISAIOMIMX CUTHAIOB (J100aBUTH/BBIYECTh HMITYJIBC
win 00HynuTh Y J[H) noctynaronmx u3 yCTpoWCTBa YIPABICHUS MOKHO HE TOJBKO
ceectu [Jf k Hymo0, HO U MHHUMHU3UPOBATH Pa3HOCTh (a3 MEKAY TaKTOBOW
gacToTol npuéma Gpopmupyemoii Ha Beixogie YIU u TakTOBOI 4acTOTOM mepenayu.

B 610kxe V]I umeeTcss BO3BMOXHOCTh MEHATH KodhdumueHT neneHust. Taxxe
MMEETCSI MHAMKATOP TEKYILEro 3Ha4eHus cuetunka Y (4.

B Onoke 3aparoimiero reneparopa npuéma (00K 7) 3amaéTcsi HOMUHAIbHAs

4acTOTa TaKTOBOTO TeHepaTopa MNpUEMHUKA W OTKIOHEHHWE pealbHOM YaCTOTHI
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NPUEMHUKA OT HOMUHAIbHOW YacToThl. [Ipm moMomm kmaBum ‘+’ U ’-° MOXHO
3aJaTh 3HAK OTKJIOHEHusA. Eciam o00e KiaBUIIM OTXKaThl, TO peajlbHas 4YacToTa

HpI/IéMHI/IKa paBHA HOMMHAJIbHOM 4acCTOTe.

JlaGopatopHoe 3aaHue
1. 3amycTuTte nmporpammy J1adopaTOpHOM paOOThI Ha BBIIIOJIHEHHUE.

2. VYcra"noBute Tpebyembie (Kak B JIOMAIIIHEM 3aJIaHWM) 3HAYEHHUS HOMHHAIBHOMN
CKOpPOCTH TIepefay, HECTaOMILHOCTh CKOPOCTH Tepenadyu, KodDQPUIIUECHT IeeHUs
(Kn) ympaBnsemoro aenutens dactoTsl (YY), HOMMHAIBHYIO YacTOTY 3aJalOIIero
reseparopa npuéma .

3. [IpoBepbpTe NMPaBUIBHOCTH CAEIAHHBIX Bamu pacdeTos.

4, 11 yCTaHOBJIEHHBIX IMAPAMETPOB OMPEICIIUTE TOJOCY YIECPKaHUS CHUCTEMBbI
CHHXPOHM3AIIMH IS pa3IMUHbIX BUA0B curHanos 1:1, 1:3,1:7, 511, 3:1,7:1.

5. Omnpenenure nosocy yaepxkanus, ecnu K VU Oyaet B 2 paza 6omblie 4em B
MPEbIAYIIEM MYHKTE (JIOMAaIlIHEM 3aJIaHUN ).

6. Onpenenurte NOTPENIHOCTh CUHXPOHU3ALWH B 3aBUCUMOCTH OT OTKJIOHEHHS
peaIbHON CKOPOCTH MepeAayd OT HOMHUHAJIBHOM ISl IBYX BUJOB CUTHaIOB 1:1 u
1:3. HomuHanbHyto ckopocth nepegaun v Ko VIU Bo3pMHUTE M3 JOMAIIHETO
3aJlaHus.

7. B mpouecce BbImonHeHus yHKTOB 4,56 chenmante 4 pacreyaTKu

MoKa3bIBarolmMe padboTy cucteMsl ¢ quckpetHot GAITY.

Meroanueckue yka3aHus 1O BBITIOJHEHUIO pabOThI
[ToapoOHBIE METOAUWYECKHUE YKa3aHUE MO BBIMOJHEHUIO JIA0OpaTOPHOU pabOThI

CMOTpUTE B Mporpamme 1adbopaTopHoil padoThl B MEHIO “‘Meroandeckue ykazaHus’ .

ConepxaHue oTyeTa

Otuer odopmure B TeTpagu (JUCTOYKM € KOJUIGKTHUBHBIE pPaOOTHI HE
npeaiararh).

OTyeT AOJKEH cofepKaTh (MUHUMAIIBHO):
1 crpanuma (tutynbHas): CokpaméHHOE Ha3BaHHWS YHHBEPCHTETAa, HAa3BaHUC
Kadeapsl, HOMEp U Ha3BaHue JabopartopHoi paboTel, ®.M.O  BBIMOTHSIOMIETO

paboty, ®.1.0 npenonaBatens, 7aTy BBITTOJHEHHS Ia00paTOpPHON PabOTHI;
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2 ctpanuna: Lens pa®oThl, CTPYKTYpHYIO CXEMYy YCTpPOWCTBa CHHXPOHHU3ALUU C
JTUCKPETHBIM ylpaBieHueM (puc 2). BrinonHeHHOEe noMmaliHee 3aaHue (CMOTpUTE
nyHkr 2.1-2.3).

3 cTpaHuna pe3yapTaThl padoThl O MyHKTaM 5.4, 5.5 u 5.6.

4,5,6 nuctel. BpIBOIbI 10 paboTe M NHCbMEHHBIE OTBETHI HAa KOHTPOJBbHBIC
BONPOCHl.. MUHMMAaIBbHO HAaJ0 OTBETUTh HAa 5 BONpPOCOB, pekoMmeHayercs — 8. Jlnd
OoTIMYHUKOB — 10. OTBeThl CHAOUTE COOTBETCTBYIOUIUMHU PUCYHKAMH.

Taxxe BkieiTe B OTUET pe3yibTaThl MOJYUYEHHBbIE B IyHKTE 7 J1aOOpaTOPHOIO

3aJaHHuA.

KOHTpOJIBHBIE BOIIPOCHI
1. Iloscaure npUHLHUI PabOTHl YCTPOMCTBA CUHXPOHU3ALUHU C HEMOCPEICTBEHHBIM
BO3/ICIICTBHEM Ha 3aJal0lIHil reHepaTop?
2. Ilosicuure OPUHLKI ~ paboThI yCTpOMCTBa  CHUHXpOHHM3aluu  0e3
HEMOCPEACTBEHHOTO BO3ACHCTBUS Ha 3aAIONINI reHepaTop?
3. PackpoiiTe cnemyronye MoHATHS: a0COMIOTHAS U OTHOCUTENbHAS HECTAOMIBHOCTh
YacTOThl, MOTPEIIHOCTh CHHXPOHHU3ALMHM, BpEMs CUHXPOHHU3ALIUHM, BpEMs
MO//Iep KaHusl CHHXPOHU3Ma, BEPOSITHOCTh CPbIBA CHHXPOHU3MA, IAr KOPPEKIIHH.
4. Tlouemy c yBenuuenwem miara koppekuuu (ymenbmienun Ko YY) Bpems
BXOXJCHUS B CHHXPOHU3M YMEHBIIACTCS?
5. Kak BausieT TOUHOCTh CHHXPOHHU3AIMUA Ha BEPHOCTH Mepeaun COOOIIEHUN?
6. 3a cyrku yacel yxoAsaT BHepén Ha S5 cekyHI. UeMy paBHa aOCOJIIOTHas u
OTHOCHTEJIbHAsI HECTAOMJIBHOCTh FeHepaTopa B yacax ? 3a Kakoe BpeMs yachl yHIyT
BIepén Ha OAMH yac? (3a4arollas 4acToTa KBapleBOIO reHepaTopa B yacax F3r =
32768 kI'n)
7. Tlouemy Ha curnaiie 1:1 BpeMs BXOXAEHUS B CHHXPOHHM3M Oy/leT MEHbIIIE, YeM Ha
cur”aie 1:77
8. IlosicHuTe cnenyroume NOHIATHS : MOJI0CA 3aXBaTa, M0J0ca yAepKaHus ?
[Touemy Ha curnaiie 1:1 nonoca yaepxxanus cucrembl @AITY Oyaet mumpe, yem Ha
curnaie 1:77
10. Ha xakyio BenuuuHy (B JAOJMSIX OT JAJUTENBHOCTH TOCBUIKH) CMECTUTCS
CTpOOUpPYIOIIMKA UMITYJIbC 32 BpeMs INepepbiBa B KaHane t=1 MuH, eciu B3auMHas

OTHOCHTEJBbHAs HECTAOMIILHOCTE TEHEPATOPOB Mepeaun U npuéma pasna 10°?
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11. Kakoit anroput™ noactpoiku ¢a3sl Bl nucnonpsizyere mpu KOppEeKIHMH BPEMEHH
Ha CBOMX 4acax

12. Bel pemmian Ha CBOMX dYacax MNOMPoOOBaTh AITOPUTM MOACTPOKH YaCTOTHI
(BpeMeHM) C HEMOCPEACTBEHHBIM BO3JAEHCTBUEM Ha reHeparop. Kak sto Oyner

BBITJISIIETE ?

IIpUIOKEHUeE 1.
OCHOBHBIE TEOPETUYECKUE CBEACHUS

Jlns npaBuiibHOM pPabOThl OKOHEUYHBIX YCTPOMCTB B CHHXPOHHBIX CHCTEMax
HEO0OX0UMO, YTOOBI pacIpeneNuTeNd MepeAaronero U NpPUEMHOTO YCTPOMCTB
paboTanu CUMHXPOHHO M cHH(a3Ho. /[Be mociieoBaTeNbHOCTH COOBITUN HA3bIBAIOTCS
CUHXPOHHBIMH, €CJIA COOTBETCTBYIOIIUE COOBITUS B HUX MTPOUCXOIAT OJJHOBPEMEHHO.
B cucremMax cBsi3u 0JiHa MOCJIEA0BATEIBHOCTh COOBITUI MPOUCXOIUT B MEPEAATUHKE,
a Ipyras B IpUEMHUKE. XOTs 3TU IOCIENOBATEIBHOCTH U CABUHYTHI OTHOCUTEIBHO
Ipyr Jpyra Ha HEKOTOpO€ BpeMs (BpeMsi NPOXOXKJIEHHUs CHUTHANIA), X MTPHUHSITO
CUUTATh CUHXPOHHBIMH.

JUis  cucteM mepefayd  JIaHHBIX MPOOJieMa CHUHXPOHHU3AIMM  COCTOMT B
o0pa3oBaHMM BO BCEX OJJIEMEHTaX CETU €AMHOW IIKaJlbl BPEMEHU C pPaBHBIMU
VMHTEPBAJaMU M JIETKO OIpPEACISIEMBIMA TPaHULAMHU MEXIAY HHUMH. Y CIOBHUE
CUHXPOHHU3MA SBJISIETCS HEOOXOJUMBIM TMPU B3aUMOJCUCTBUHM JIBYX OKOHEYHBIX
YCTAaHOBOK Ye€pe3 CeTh CBSA3M IS MPABWIBHOIO MpHEMA, KaK OTAEIbHBIX OUT
MPUHUMAEMOI0 CUTHAJIa, TAK U KOMOWHAIMKM ITUX OUT, OTOOpa)arolue CUMBOJIBI
neperaBaeMbIX JaHHbBIX [27].

[Ipu B3aUMOJEHCTBUM Pa3IUYHBIX HU(PPOBBIX CTAHIMKA COXpaHAETCS 3aaada
CUHXpOHHU3AIMK TI0 OuTaMm, Ha3piBaeMas OOBIYHO TAKTOBOW CHHXPOHHU3AIMEH.
HeoOxonumocTh TOUHON MIASHTU(PUKAIIMN TPAHUL] MEXTY TPYIIaMu OUT BBIIBUTACT
3a7a4y TaK Ha3blBAEMOM NMKIOBOM CHHXPOHU3ALMU OJJIEMEHTOB ceth. Cpeau
BO3MOXHBIX CIIOCOOOB CHMHXPOHM3AIMM HaumOoJiee MUPOKO pacIpOCTpaHEH CHoco0
MOJICTPOMKH CKOPOCTH pabOTHl MPUEMHHUKA MO CKOPOCTh PabOThI mepenaTunka. J{is
AJIEKTPOHHBIX YCTPOMCTB 3TO O3HAYAET MOACTPONKA YaCTOTHI KOJIeOaHUI TeHepaTopa
IPUEMHOM OKOHEYHOW armapaTypsl II0J 4YacTOTy IOCTYIAKOIIMX W3 KaHala CBS3U
CUTHAJIOB

B naGopatopHoii paboTe wuCcieAyeTcss YCTPOMCTBO CHHXpOHHU3AIMU 0e3

HCIIOCPCACTBCHHOI'O BOBﬂCﬁCTBHﬂ Ha reHepaTop.



MecTHbIl TeHepaTOp BbIpabaThIBae€T CUTHAIBI ¢ yacToTo F3r B Ka pa3 Oombiueit
TpeOyeMoil TakToBOM yacToThl FT. [enurens yactoTsl nenuT yactory F3r B Kna
pas. Ha BeIXOne nenutenst AEHCTBYET CUTHAN € 4acTOTOM FT. DTOT curHan
HaIIpaBJISIETCS B YCTPOMCTBO PErHCTpally NPUEMHUKA U OJJHOBPEMEHHO HA OJIMH U3
BX0JI0B (pa3oBoro pgerektopa. Ha apyroit Bxoa (a3oBoro aerekropa MOCTyMHaeT
curHan Uy, u©3 kaHana cBsi3u (0T mepeaaryuka). 3agadyeid Gpa3zoBOro AETEKTOpa
ABJIIETCS CpaBHEHME (ha3bl nocrtynaromero curana Uppy (MOMEHTOB CMEHBI 3HAKa
MOCBUIKH) ¢ (pa30i TaKTOBOTO curHaja Fr.

[Tpu pacxoxnenuu ¢a3 ITUX CUTHATIOB (Pa30BBINA JETEKTOP BhIpAOATHIBAET CHUTHAI,
COOTBETCTBYIOIIMN BEIMYMHE U 3HAKY PACXOXACHUA (a3 aHAIU3UPYEMbIX CUTHAJIOB.
Curnan ¢ BbIxofia (pa3oBOro A€TeKTopa BO3JCHCTBYET HA YNPABISAIOLIEE YCTPOMCTBO
(VVY). Ha Beixoge YVY moOsBISIETCS CHUTHaJ, KOTOPBIM H3MEHSET KOIPHHUIIUEHT
JICTICHUST JICIIUTENIsA, Peryinupys TeM cambiM ¢azy 4dacTtoTel FT Tak, yToObl (haza
yacToThl FT coBmasia (¢ HEKOTOpPOM MOrpenrHOCThI0) € (a30il MPUHUMAEMOTO
CUTHAJIA.

MoxHo KO3(pPUIMEHT AeNeHusl AENUTEN CHeNaTh MOCTOSHHBIM, & WU3MEHATH
KOJIMYECTBO UMITYJIbCOB ITOCTYIIAOIIMX HA BXOJ JEIUTENSI OT MECTHOIO FE€HEpATOpa.
[IpyHIMO peryaupoBaHUs 4YacTOThl Ha BBIXOAE MACJIHUTENS YacTOThl MYTEM
100aBJICHUS/BBIUNTAHUS TAKTOBOI'O UMITYJIbCa Ha BXOJIE AEIUTENS MOKa3aH Ha puc. 3.

Ecnu curnan Ft Oyner orcraBaTh mo ¢ase, To B MOCIEI0BATEIILHOCTh UMITYJILCOB
MOCTYMAIOIIMX Ha BXOJ CUETYMKa OyayT 100aBIATHCS JOMOJHUTEIbHBIE UMITYJIbCHI.
B pesynbrare 3TOro yacToTa Ha BBIXOJAE CUETYMKA HECKOJBKO MOBBICUTCS U (haza
curtasia Ft Hauner ‘noroHars’ Gazy NPUHUMAEMOTO CUTHAIA.

Eciu curnan Ft Oyner omepexars 1o (a3ze NPUHUMAEMBIA CUTHAN, TO M3
MIOCJIEI0BATEIbHOCTH UMITYJILCOB MOCTYMAIOMIMX HAa BXOJ CUETUMKA OyAYyT yAansiThCs
(MckmroyaThCs) HMMITYJIbCHl. B pe3ynapTaTe 3TOro 4acToTa Ha BBIXOJE CUETYMKA
HECKOJIbKO TMOHU3UTBCS W pa3HoOCTh a3 Mexay Ft v mpuHUMaeMbIM CHTHAJIOM
YMEHBIIIUTCS.

JIOCTOMHCTBOM YCTPOMCTB CUHXPOHHU3AIMU 0€3 HEMOCPEJACTBEHHOIO BO3/ICUCTBUS
Ha reHepaTop sIBJISETCs TO, 4TO yacToTa Ft, ocTaércs HeM3MEHHOM, YTO MO3BOJISIET
HCIIOJIb30BaTh B KAayeCTBE MECTHOI'O I€HepaTopa BBICOKOCTAOWJIbHBIE T€HEPaTOpPHI,
HampuMep, TeHepaTopbl CTAOMJIM3UPOBAHHBIE KBAaplLEM U JelaTh 3TOT TE€HEPaTop

o0IuM 11 BCeil anmapatypsl (711 BCEX TPUHUMAEMBIX TTOTOKOB).
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Pucynok 8.2 — Iamenenue yactoThi((assl) Ipu J00aBICHUN/UCKITIOUYEHUH UMITYJIbCa

(Knen-4) A-Beixoa mectHoro reueparopa, b- sxon Y14, B- Beixon YU

dazupoBaHHUE O 3JIEMEHTaM (CHHXPOHHU3AIMs) NepelaTuyuka U NpUEMHUKA
HE MOXET MOCTOSHHO MOJJIEPKUBATHCS TOJIBKO 33 CYET CTAOMIIBHOCTH T'€HEPATOPOB
npuéma u mnepenaud. llokaxem 310 Ha npumepa. OO003HaUUM KOA(POULMEHT
OTHOCUTEIIbHOW HecTaOmibHOCTH TeHepatopa k= Af/fu, rne fu — HOMuHANIBHAS
yactota TeHeparopa, Af — oOTkIOHeHWe peanbHONH YacTOThI OT HOMHHAIBHOTO
3HaueHud. KoneOaHusi Takoro reHepaTropa CMECTATCS Ha OJMH MEpUoJ IO
OTHOIICHUIO K KOJICOAHUSIM C HOMHUHAJIILHOM 4acToTOM 3a Bpems tl= 1/Af = 1/
(k*fn).

BpeMms 3a kOTopoe NOTOK Ha BBIXOJE NEPENATUMK CMECTUTHCS Ha 1 MOCBUIKY
(0 cpaBHEHHUIO C HOMUHAJBLHOM CKOPOCTHIO pab0ThI) Oy/IeT paBHO:
t1 =1/ (k*B), rae B — HOMHHATIbHAS CKOPOCTH PAOOTHI.

B camoMm HeOmarompusTHOM cCiy4dae 4acTOThl I'€HEpPaTOpOB IepeAaTyuka U
NpUEMHUKA MOTYT OTKJIIOHUTHCS OT HOMHMHAJIa B TMPOTHUBOMNOJIOKEHHBIE Pa3HBIC
CTOpPOHBI, TOT/Ia BPEMsI 32 KOTOPOE pACTIPEACIUTENN Nepeaadyn U npuéma pazoinmayrcs
Ha | moceiky paBHo t2 =1/ ( [2*Kk|*B).

Pacxoxnenue ¢a3pl (Ha CKOJBKO (PPOHT MOCBUIKM Ha BBIXOJAE PEaTbHOTrO
reHeparopa CMECTUTCS OT (PpPOHTA MOCHUIKM Ha BBIXOJE MJI€aJbHOTO T€HEepaTopa) 3a
JUTUTENILHOCTh OJJHOM MOCBHUIKH OyneT paBHO K.

Bpemsi 3a koTopoe yxoa mo ¢ase nepenaTyvka MPEBBICUT JOIYyCTUMOE
3HaYeHUe €A0MN PaBHO: tgon-emon / (k*B).

Hecrabunbsrocts 00bHbIX RC mmu LC  renepatopos mpesbimaer 1073,
[IpocThie KBapLEBLIE T'€HEPATOPHI MAlOT HECTaOMIbHOCTH Topsaka 10 Ecmu
MCIIOJIb30BaTh CIIELUAIbHBIE CXEMHbIE PEIICHUSI U TIOMECTUTh KBapLIEBbIN PE30HATOP
¥ CXEMy IeHeparopa B TEPMOCTAT, TO MOXKHO IOJy4UTh HecTabmibHOCTH 107,
KBapueBblM TeHepaTopaM CBOMCTBEHHO CaMONPOU3BOJBHOE W3MEHEHHE YaCTOTHI
KoJieOaHU ¢ TeUEHUEM BPEMEHHU U3-3a ‘CTapeHMs KBapia’.

Crpemienue o0ecneuynTh B3aUMOJEHCTBUE CHUHXPOHHOM CETH € APYTHMMH
CeTSIMU, JUKTYeT HEO0OXOJUMOCTh PYKOBOACTBOBaThcsa pexomeHaanusmMu MKKTT,
KacalollMMKCS BOIPOCOB CUHXpoHM3anuu. B yactHocTH, pekomenpanus G.811
[JIACUT, YTO OTHOCHUTENIbHAS HECTAOMIIBHOCTD 3aJal0lUX T€HEPATOPOB B Y3JIaX CBS3U
nupoBbIX ceTel nommkHa ObiTh He xyxke 1*¥10M  3a cyrku. CoBpemennbie
reHepaTophl 00ECIEeYMBAIOT CYTOUYHYIO OTHOCHUTENIBbHYIO HECTaOMIBHOCTb YacTOTHI
1*10Y, manpumep y pyoumuesoro aromuoro crangapra 41-50.
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Jlabopatopnass pabora Ne 9

HCCJ’I@I{OB&HI/IC MCTOOOB PCTUCTPALIMN IBOUYHBIX CUT'HAJIOB

[leas paboTHI
1. I3yuenue METOJ0B PErUcTpaly JBOUUHBIX CHTHAJIOB.
2. 3yuenune npuHLIUIIOB pabOThl YCTPOIMCTB PETUCTPALIHH.
3. DKCHepuMEHTAIbHOE OMNPECICHNE 3aBUCHUMOCTH  BEPOSATHOCTH OIIMOKU OT
XapaKkTEpUCTUK YCTPOMCTB PErucTpaluy I[pU JECUCTBUU KPACBBIX HUCKAXKECHUU U

JTpOOJICHUM.

NunuBnayanbHOE 3a1aHue

N3yuute Teopuio BoOIpoca, MporpamMmy Ja0opaTopHON pabOThl, METOAUKY
MIPOBEJICHUSI DKCIIEPUMEHTA.

[TocTpoiiTe peanmu3alyMio CUTHAJIA, COCTOSIIYHO M3 7/  €IUHUYHBIX
AJIEMEHTOB CHUTHaja Ha BXOJE JUCKPETHOIO KaHajla Ha €ro BbIXOJAE U B
KOHTPOJBHBIX TOYKAX MPUEMHHUKOB.

Bapuant 3aganus hopmupyetcst Ha ocHoBe Bamux @.1.0, Homepa rpymnmbl Ha
ctpanuiie 'Ycranosku' [16].

Hpobnenne B 6 ED (EnuHudHOM DieMEHTE) pacloJIOKUTE TaK, YTOOBI OHO

BBI3BAJIO OIIMOKY Y CTPOOUPYIOIIETO MPUEMHHKA.

Onucanne nporpamMmmebl

[Iporpammy nabopaTopHOil pabOThI MOXHO 3amKcaTh Ha Kadeape uiau C caiira
kadeaper WWw.pds-01.boom.ru.

[TporpamMma coiep>KUT HECKOJIBKO CTPAHUIL:

Crpanuna “Hauano” - copepuT Ha3zBaHHE JaOOPATOPHOU pabOTHI.

Ha stoi1 cTpanuiie UMEOTCST KHONKH:


http://www.pds-01.boom.ru/

‘0 mporpamMme’ - MOKHO MOCMOTPETh HOMEP BEPCUH MPOrPAMMBI, aJpec cailTa
MTYCH u xadenpsi.

‘mepenucarh’ - aKTUBU3HPYET JIUAJIOTOBOE OKHO, HCIOJIb3yeMOe JUIsl

nepe3anucy nNporpaMmbl, 00pasia OT4ETa U.T.I1. HA THOKUN JTUCK.

‘BBIXOJI” - MCIOJIb3YETCS JIJISl BBIXOA U3 IPOrPAMMBI.

Crpanuna “YcTaHOBKH” - CONEPKUT pA3IUYHbIE YCTAHOBKH U IIAHEIb
(GbopMUPOBaHUS UHANBUIYAIBHOTO 3a0aHus [25].

*111* Ha pacrmeuaTkax, rmoMemiaeMpix B oT4€T JOJDKHBI ObITh @ammmus U.O. u
HOMED TPYIITBI UCTIOTHUTENS. JIJI 3TOT0 HE00X0IMMO B Ha4Yasie BHIMTOTHEHUS PaOOTHI
BBECTH UX B TpeOyeMble CTPOKM Ha maHenu ‘DopMUpOBaHUE WHIUBUIAYATIBHOTO
3aJaHus .

Crpanuna “Uuraiite” - COAEPKUT pa3feibl: 11eJIb pad0Thl, 3aJaHue U.T.11.
Paznen ‘3amanme’ copepkutT 1abOpaTOpHOE 3aJlaHUE U METOJUKY BBHITIOJHEHUS

KaXXI0T0 ITYHKTA.
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Pucynok 9.1 — py4HOi1 BEIBOJ UCKAKEHUI
Crpanuna  “/luarpammel” - COIEPKHUT JAMarpaMMbl, TOKa3bIBaIOIIME padoOTy

YCTPOWCTB PETUCTPALIUH.



Crpannna “CxemMa’ - COIEPKUT CXEMY YCTPOICTB pErUCTpaluu.

Crpannna “@opmyssl” COIEPKUT pa3IndHble OPMYIIBI.

Onucanue ctpanuubsl “J{marpammer‘
Crpanwnna “Jluarpammsel® npuBejieHa Ha pucyHke 9.1.
Ha »T0i1 cTpanuiie MO>XKHO HAOMIOAATh CIIEAYIOIINE CUTHAIIBI:
BXOJl KaHala, BBIXOJ KaHalla, CTpOObI CTPOOHPYIOMIETO NPUEMHHUKA, CTPOOBI
MHTErPaJbHOTO MPUEMHHUKA, BBIXOJ] CTPOOUPYIOIIETO MPUEMHHKA, HAIMPSIKEHUE HA
BBIXOJIE MHTETPATOPOB HYJSI M €IWHULBI, BBIXOJ WMHTErPAJbHOIO NMpUEMHUKA. B
JIEBOM 4YacTW CTPAHUIIBI UMEIOTCA CUETUMK MEpPEAaHHBIX €IUHUYHBIX JJIEMEHTOB H
CUETYMKU KOJIMYECTBA OLIMOOK CTPOOMPYIOIIEr0 M HMHTErpajbHOr0 MPUEMHUKOB.
[Ipy BO3HMKHOBEHMH OIMOKM ()OH MaHEIN CYETUYHKA CTAHOBHUTCS KpacHbIM. Takke
CTPAHMIIA COAEPKUT CIIEAYIOLIUE NEPEKITOYATEIN:
‘OtpucoBKa rpauku’ — MO3BOJSET BKIOUYUTH/OTKIIOYUTH OTPUCOBKY TpaUKH.
‘PyyHON BBOJ WCKaXEHHWW — BKJIKOYAET MAHENb MPU MOMOIIM KOTOPOW MOKHO
BBOJUT UCKAKEHUS B IIECTYIO OCBLIKY.
[log nuarpamMmmaMu pacrHoJIOKEH [BHXKOK, IPU IOMOIIM KOTOPOTO MOKHO
nepeMeniaTh MojaoKeHue ApoosieHus B pexxuMe ‘PydHoi BBOJ MCKaKEHUI
[Tanens “KpaeBble MCKaxeHUS COIAEPHKUT KHOIKHU:
‘BkiI’ - BKJIIOYUTH KPAcBbIE NCKAXKEHUS,
‘OTKII’ - OTKJIFOUUTH KPAE€BbIE HCKAKECHHUS;
Takke Ha 3TON MaHeNu UMEETCs MepeKItoYaTelb MNP MOMOIIUM KOTOPOrO0 MOYKHO
MU3MEHSATh BEIUUYMHY JUCIEPCUH KPAECBBIX UCKAKEHUM.
[Tanens “JlpoGiieHus’” COAEPKUT KHOTIKH:
‘Bkn’ - BKIIOYMTH ApOOJIEHUS
‘OTKJI” - OTKIIIOYUTH IpOOJIeHUs
Tak>ke Ha 3TON MaHEIN UMEETCS MEPEKITIYATENd, P HOMOUIM KOTOPBIX MOYKHO
U3MEHSTh JUIMTEIbHOCTh U YaCTOTY APOOJICHUM.
[Tanens “pa3BEpTKa” CONECPIKUT KHOKHU:

HenpeppiBHas - BKIIFOUAETCS HEMPEPBIBHBIN PEXKUM MOAETUPOBAHUSA,



OpnHokpaTHast - TPOU3BOAMUTCS OTPUCOBKA MpHEMA 8 MOCHLIOK,
OTKIl - OTKJIIOYEHHUE MPOLECCa MOJECIUPOBAHUS.
[Tanens “/IMUTENBHOCTH ce€aHCA” CONEPIKUT KHOMKY:

‘Copoc’ — oOHyneHHE CUETYMKA BPEMEHU W3MEpEHUs, CUETUYMKA MepeJaHHbIX
€MHUYHBIX 3JIEMEHTOB M CUETYMKOB OMIMOOK CTPOOMPYIOIIETO U MHTErPajgbHOIO
npué€MHUKOB. Taxke Ha 3TOM NaHeIW MMEETCS MHAUKATOpP BPEMEHHM U3MEPEHMS U
MEPEKIIoYaTeNb A1 3aJaHus JUIMTEIbHOCTH CeaHca.

g pacneyaTku TpeOyeMoll cTpaHMIbI HEOOXOAMMO HakaTh KiaBuury ‘Ileuats’
pacnoJIOKEHHYI0 B JIEBOM HWXHeM yriy. Eciam pacnedatka He NpOU30KMIET
(3aMeueH Tako# AeeKT Ha HEKOTOPBIX THUIIAX IPUHTEPOB), TO MOKHO pacredararb
daiin  PRINT_07_xx.BMP, koTopsbrit co3gaércst mpu KaKIoM HaKaTHUH Ha KHOIKY
‘[leyats’. PacneyaTky 3TOro (Qaiiia MOKHO HPOU3BECTH HAIpUMEP MNPU TTOMOIIH

penakropa Word [17].

JlaGopatopHoe 3aaHue
1. Ilonw3ysick METOIWYECKUM OIKMCAHHEM,  PEKOMEHIYyEeMOW JIUTepaTypoll u
porpaMMoi J1abopaTopHOM pPabOThl  U3YYUTE METOJbl PETUCTPALUM JIBOMYHBIX
CUTHAJIOB.
2. Ormpenenure UCHPABISIONYI0 CHOCOOHOCTh TNMPUEMHHUKOB TIO  KpPaeBbIM
HCKaXEHUSM.
3. Cnhenaiite pacreudaTky, MOKa3bIBAIOIIYI0 Pa0OTy MPUEMHUKOB TpPH  JCHCTBUU
KPaeBbIX HCKaKCHUMU.
4. Onpeaenute UCIPABISIONIYIO CHOCOOHOCTh MPUEMHHUKOB MO JPOOJICHUSIM.
5. Cnaenaiite pacreuaTky, MOKa3bIBAIOIIYI0 pa0OTy MPUEMHUKOB TIPU JCHCTBUU
TpoOJIeHUM
6. U3mepbTe 3aBUCMMOCTh KOJUYECTBA ONIMOOK HA BBIXOJE NPUEMHHUKOB OT
JUTUTEIBHOCTH  IPOOJICHMIA.

Metoaudeckue yka3aHus 10 BBITTOJTHEHUIO paOOThI
1. Meroauka OmpeAeNeHUs UCHPABISIIONIEH CIOCOOHOCTH TMPUEMHHUKOB IO

KpaCBbIM HCKaKCHHUSAM.



3amycTtute mporpamMmy J1abopaTOpHOW paboOThl, Ha CTpaHUlle ‘YCTaHOBKU
BBeaute cou @.M.O u Homep rpynmsl. [lepeliqute Ha cTpanuny ‘/{uarpammsr’.
1. OrxmounTte AAaTYUMK KpaeBbIX HCKakeHuUH. Jlng storo Ha maHenu ‘Kpaebble
HCKaXEHUs' HAXKMUTE KHOIKY 'OTKI'.
2. Orkmrounte naTuuk ApodneHuil. g storo Ha naHenu '[poOienust’ HaxxMuTe
KHOTIKY 'OTKJ'.
3. BkirounTe pexuM pYYHOro BBOJa HCKakeHuH. s 3Toro  BKIIOUMTE
nepekiaovaresb 'PydyHol BBOJ HCKaKEHUH .
4. Cmeniast IBUKOK 'OJHOCTOPOHHEE MCKa)KEHHE' BIIPABO OT CPEIHETO MOJOXKECHHUS,
ONpeaennTe MpPU KaKOW BEIMYMHE KPA€BOI'0 UCKAKEHUSI HAYHYT BO3HUKATh OLIMOKU
Ha BBIXOJE CTpoOMpylOIIero NpUEMHHMKA W  MHTErPajIbHOrO0  NPUEMHHUKA.
MakcumanbHOE€ 3HAUEHHE MCKaXEHUs, MpPU KOTOPOM HET OomuOoK, U Oyjaer
UCHPABISIONIEH CHOCOOHOCTBIO MPUEMHUKOB 1O OJHOCTOPOHHMM  KpaeBbIM
UCKAKEHUSM.
5. Jnga ompeneneHus MCHPABIAIONICH CIOCOOHOCTH MO JBYCTOPOHHHUM KpaeBbIM
UCKLKEHUSM  HCIOJIB3YHTE aHAJIOTMYHYIO METOJIMKY, TOJBKO BHOCHTE KpaeBbIC
MCKQ)XEHHSI TPU MOMOILIY JIBHXKKA 'NBYCTOPOHHUE KpaeBble UCKaKEHHUA'. J[BMXKOK
CMEILANUTE BJIIEBO OT CPEIHETO MOJIOKEHUS.

Pe3ynbrartel M3MepeHHsl UCIPaBISIIONICH CIIOCOOHOCTH 3aHecuTe B Taom. 1.
(cMoTpuTE OOpasel] oTueTa).

Jlis mosyuyeHusi pacnedyaTrkd, MOKasbIBarolleil padboTy NpUEMHUKOB MpU
JNEUCTBUM KPACBBIX UCKAKEHUM CAEIANTE CIICAYIOUIEE:
1. BeikimrounTe nepexiatoyaTenb 'PydHoi BBOA HCKaXEHUI',
2. BxrounTe kpaeBble HCKaxeHus. J[Jis1 3TOro Ha maHenu
'KpaeBple UCKa)KEHUSI' HAXMUTE KHONIKY 'BKIT'.
3. YcranoBute mepexirovaTeneM 'mucrep'  (qucmiepcus)  BETUYHHY KpPaeBBIX
MCKaXEHUM, MPHU KOTOPOM HAYHYT MOSIBISATHCS OIIMOKU y 000MX MPUEMHHUKOB.

- Haxwumas xnonky 'OJHOKPATHAS' na nanenn 'PABBEPTKA' u nonyuure

pean3ainio, Ha KOTOPO OIIMOKU MPOU30MAYT cpa3y B IBYX NMPUEMHHUKAX.

- [Ins monyuyenus pacnedyarku HaxMuTe KHONKY 'TIEHATD'.



MeTonuka ompeaeneHUs HCHPABISAIONICH CIOCOOHOCTH MNPUEMHUKOB IO
TIPOOJICHHSIM.
1. BkirounTe HEMpPEPBIBHYIO Pa3BEPTKY.
2. BBIKJIFOUUTE TaTYUK KPACBBIX UCKAXKECHUM.
3. Bximrounte pexuM ‘PydHoi BBOJ MCKaXKEHUI .
4. Ycranosute naBuxkkoM 'TlomoskeHune mapkepa U IpoOjeHus’ MapKep TOYHO B
CEpeNUHY BTOPOr0 €IUHUYHOTO JIEMEHTA.
5. U3meHsis BeNUYUHY JJIUTEIBHOCTH JPOOJIEHUS, ONPENCIUTE 3HAUCHHE, IpHU
KOTOPOM HA4HYT OIIMOAThCA MPUEMHUKH.
MakcuMalibHOE 3HAau€HHE APOOJICHUsS, MPU KOTOPOM €II€ HET OMMOOK, U OyAeT
UCHPABIISIONIEH CIIOCOOHOCTHIO MPUEMHUKOB IO JPOOJICHUSIM.
Pe3ynbpTaThl H3MepeHus: UCIPaBISAIONUIEH CHOCOOHOCTH 3aHECUTE B Ta0JI. 2.
Jlnst monyuyeHus pacrledarKkd, IOKasbIBarolield paboTy NPUEMHUKOB IPHU
JNEUCTBUU JPOOJICHUN CHACIalTe Cleayrolee:
1. OtxmrounTe pydHOU BBOJ UCKAKECHUM;
2. BxirouunTe gaT4uk apoOJIeHHUIH;
3. TlopGepute NIUTENBHOCTH APOOJICHUN, TIPU KOTOPOW HAYHYTCA OMIMOKH B 00OMX
NIPUEMHUKAX;
4. Haxumas knonky 'OJHOKPATHAS' na mamenu 'PA3BEPTKA' momyuute
peanu3anuio, Ha KOTOpOM OIIMOKH MPOU30MAYT Cpa3y B IBYX NPUEMHHUKAX.
- Jns nonyuyenus pacnedyatku HaxxmuTe KHonky 'TIEHATD'.
MeTtonuka UW3MEpPEHUsI KOJIMYECTBA OUIMOOK Ha BBIXOAE MPUEMHHUKOB IPHU
JNEUCTBUU APOOJICHUN.
1. Cnenaiite ycTaHOBKM Kak B IyHKTE 6.4.
2. YCTaHOBUTE JIMTEIILHOCTH ceaHca paBHyto 100 cek.
3. YcTaHOBUTE AUTENBHOCTH IPOOJICHUS PaBHYIO HYIIIO.
4. YcTaHOBUTE YacTOTy APOOJICHHN B COOTBETCTBMHU C Bammm WHAMBUIYaTbHBIM

3ajlaHueM (CMOTpUTE Ha CTpaHulle 'Y CTaHOBKH').



5. Haxxmure kHonky 'HempepbiBHas' Ha maHenu pa3BEpTku. [Ipm 3ToM HauHETCA
ceaHc wusMmepeHud. Ilocne okoHuaHus ceaHca u3MepeHHs kHomnka 'HempepbiBHas'
OTOXKMETCH.
6. 3MeHsist 1iutenbHOCTh JpobsieHust B nuana3zone oT 0 mo 1.2To ¢ marom 10%
ONpEeAEIUTE YHUCIO OIIMOOK Ha BBIXOJAE NPUEMHHUKOB. Pe3ynbraTel 3aHecuTe B
taOauiy Ne3 (cmotpute obOpaser otuéra B paiine JIP_ 07 O6pazern_otuéra.doc).

€% mpumeuanume Jlng  yCKOpeHHMS — Tpolecca  M3MEPEHHUS  BBIKIIOUHUTE
nepexitouatens  'OtpucoBka  rpaduku’. Ilpm 3TOM mpomecc MoaenupoBaHUs

3HAYUTENBHO YCKOPHUTCS.

Conepxanue oTyera
OTU€T NOMKEH COJIEPKATH:
ctp 1. TUTynbHBIN JIHCT.
ctp 2. llenb paboThl 1 cxeMy J1aOOPaTOPHOTO MAKETA.
ctp 3. Pesynbrarhl W3MEpEHUs] HCHPABISIIONIECH CHOCOOHOCTH NMPUEMHHUKOB IO
KpPaeBbIM UCKAKECHUSIM;
- paclneyarky, MOKa3bIBAIOIIYI0 paOO0Ty NPUEMHUKOB MpPU JACHCTBUM  KPaeBbIX
VCKaKCHUMU.
- pe3yNbTaThl U3BMEPEHUS UCTIPABIISAIONICH CIIOCOOHOCTH TO JPOOJICHHSIM.

- pacrevaTky, NOKa3bIBaOILyI0 padoTy NPUEMHUKOB, IPU JEUCTBUHM JPOOIECHUIA.
ctp 4. PesynbTaThl u3MepeHus U rpaduk 3aBUCUMOCTH BEPOATHOCTU OLIMOKH OT
JUTATENBHOCTH IPOOICHUH.

ctp 5. MHauBuayanpHOE 3aaHKE

ctp 6. KpaTkuii OTBET Ha MATh KOHTPOJIBHBIX BOMPOCA U BBIBOJIBI IO paboTe

*¥% Oopazen opopmienus otuéra cmotpute B paitne JIP 07 O6pazen_otuéra.doc

[Ipunoxenue

Kpatkue cBeeHus o MeTogam perucTparnuu
[lepeqaua  AHMCKpETHBIX  COOOILIEHWH OT MepeJaTyvka K  NPUEMHHUKY
OoCylIeCTBJsieTcss Mo AuCKpeTHbIM kaHanam (/[K), koropsle HOpmupyroTca MO0

HOMMHAILHOM CKOpPOCTBIO mepemaun B,y = 1/Ty ¥ HCKaXCHWSIMH IBOWYHBIX



CUTHAJIOB JIMOO CKOPOCTh mepenadu By, ¥ BEPOATHOCTHIO OMIMOKK 1O OuTaM Py
(To—IUTETHHOCTh SAMHUYHOTO DJIEMEHTA ).

Kananel mepBOro Tuma Ha3bIBAIOT JUCKPETHBIMU KaHAJIAMH HEMPEPBIBHOTO
BpeMeHu ([IKHB), BTOporo — AHMCKpPETHBIMH KaHalaMH JHCKPETHOIO BPEMEHH
(AKAB) wiu uudpoBbiMu KaHanmamu. CTpyKTypHas cxema mepenadd - mnpuéma

MOKa3aHa Ha PUCYHOK 9.2.

[Tomexwu
Hekasxennn Oundxn
r
Herounnk . YTIC HENPEPbIBHbIA YTIC i | Yerpoiicreo Ly
JUCKPeTHOMH 5 nep KaHa pm. D] perncrpaumnn |
HHPOPMALMHEK | : s{t) :

i Jluckperseii Kanan Henpepeienoro Bpemenn

v 5 Cal

i Jlnckperneii Kanan Jnckpertoro Bpemenn (undiporoii kanan)

%5

L 4

Pucynok 9.2 — cTpyKTypHas cxema repeiayu - npuema

JIMCKpEeTHBI CUTHAJI NOCTYIMAEeT Ha BXOJ JIUCKPETHOTrO KaHalia. MOMEHTHI
BPEMEHH, B KOTOPBIX MPOUCXOJUT CMEHA CUTHAJIa (TIEPeX0]] OT HYJISI K €AUHUIE WIH
HAa000POT) HA3BIBAIOTCS 3HAYAIIIMMHU MOMEHTaMHu (3M).

[Tog peiictBueM moMex W Jpyrux (AKTOPOB HA BBIXOJAE KaHAJla HMMEETCS
TMCKpEeTHBIN curHan S(t) HempepbIBHOIO BPEMEHH, KOTOPBIA MOYKET UMETh KPaeBbIe
HCKa)XCHUS U IPOOJICHHMS.

KpaeBbIM uCKakeHHEM Ha3bIBaeTCA cMmelmeHue 3M OT ero uaeasbHOro
nosiokeHus. JpoOneHu« (C'xema menenayun - TDUEMA. siee B TOSIBICHUU
AJIEMEHTOB OOpAaTHOW TOJISIPHOCTH BO BpeMs MEpeladyd OJHOTO WM HECKOJbKUX
MOAPSIT UAYITUX €AMHUYHBIX SJIEMEHTOB OJIHOTO 3HAKa.

Cwmenienue 3M OTHOCUTENBHO UEATBHOTO 3HAYEHUS! BIIPABO MPHUHATO CUUTATH

IMOJIOKUTCIIBHBIM, a B JICBO — OTPULATCIIbHBLIM.



Curnan S(t) moctymaeT Ha BXOJ YCTPOWCTBA PErMCTPALMN, KOTOPOE Ha OCHOBE
MIPUHATOTO HMCKaXEHHOTO CUTHAJa MPUHUMAET pEUICHHE O 3HAaKe MepeaBaeMoro
curnania (0 umu 1).

Jnst pemieHuss TMOCTaBJICHHOW 3aJayd  UCIOJB3YIOTCS Pa3IMYHbIE METObI
pPEruCcTpallid JBOMYHBIX CUTHAJIOB, OCHOBHBIMHU TMOKA3aTENIIMU KOTOPBIX SIBIISIOTCS
UCIIPABJISIONIAsl CIOCOOHOCTH MO KPAaeBbIM MCKAKEHUSIM U IPOOTICHUSIM.

Hcnpapinsioiias cnocoOHOCTh XapaKTEPU3yeT CBOMCTBO YCTPOICTBA MPABHIIBHO
PErHCTPUPOBATh  €IMHUYHBIE HJIIEMEHTBl JIBOMYHBIX CHUTHAJIOB TMPU HAJUYHUU
HCKaKCHUMU.

YucieHHO WCOpPABIAIONIAasl CHOCOOHOCTh paBHA MAaKCUMAJIBHOM BEJIMYMHE
UCKQKEHUM, HE CITIOCOOHBIX MPUBECTH K OMIMOOYHON PErucTpalui 3HaKa eJMHUYHOTO
AJIEMEHTA.

Paznuuaior ucnpaBisIONyl0 CIOCOOHOCTh MO KPAeBbIM HCKaXKEHUSM u
JTPOOJICHUSIM.

YCTpolCTBO  perucTpaliii  CUTHAJIOB, OOECHEUYuBaIONee MHUHUMAIBHYIO
BEPOSTHOCTh HEMPABUIBLHOTO MPUEMA HA3BIBAIOT ONTUMAJIbHBIM.

Peanuzanysi onTUMaNbHOTO YCTPOMCTBA PETUCTPAIIMM BBI3BIBAET ONPEICIEHHbBIC
TPYIHOCTH, ¥ TI0O3TOMY Ha MPAKTUKE MPUMEHSIOT YIPOUIEHHBIE METOIbI
perucTpauuy, KOTOpPbIE XOTS M  MPOUTPHIBAIOT B  [OMEXOYCTOMYMBOCTHU
ONTUMAJILHOMY METOAY, OJHaKo Tpoile B peanmm3anud. K uuciay Haubosee
pPacpoOCTpaHEHHBIX METOJIOB PETUCTPAIMM OTHOCSTCS METOJ CTPOOHMPOBAHUS H
METOJl UHTETPUPOBAHUS.

Meton cTpoOupoBaHuUs

Mertop peructpalud €IMHUYHOIO 3JEMEHTAa I0 3HAYEHUIO €r0 Cpe/HEeW 4acTu
HaIEN MUPOKOE NMPUMEHEHHUE OJarojiapsi MpoCTOTe peaau3alii, a TakKe OOJIBIION
3¢ (PEKTUBHOCTH TIPH IEUCTBUH KPACBBIX NCKAKCHHM.

CtpykTypHas cxeMa CTpOOUPYIOIIETO YCTPOUCTBa, MOKa3aHa Ha puc. 3.

VYerpoiictBo coctouT w3 D-tpurrepa, Ha D Bxox (uHbOpMalMOHHBIA BXO.N)
KOTOpPOTO TMOCTyNaeT npuHUMaeMmbld curHaia, a Ha C BXxolx (TakTOBBIA BXOJN)

PETUCTPUPYIOIIUE HUMIYJILCHI (CTPOOBI) OT YCTPOWCTBA CHHXPOHU3AIMHU, KOTOpPHIC



cBouM miepeHuM GpoHTOM (TIepexoa oT 0->1) ycTaHaBIMBAIOT TPUTTEP B COCTOSIHUE,
JEUCTBYIOIIEE K 3TOMY MOMEHTY Ha Bxoze D.

Ha Beixoge tpurrepa Q ¢opMupYyIOTCS €IUHUYHBIC DJIEMEHTHI, IITUTEIBHOCTD
KOTOPBIX OMNPEACNISIETCS YacCTOTOW CIIEIOBAHUSI PETUCTPUPYIOIIUX HUMITYIbCOB U
coctasisieT 10.

Jpyrumu cioBamMu, Ha BBIXOJIE€ PETHCTPUPYIONIETO YCTpOHCTBa (popMupyercs
BOCCTAHOBJICHHBIE MO JJIMTEIBHOCTH €IUHUYHBIE JJIEeMEHTh (0€3 KpaeBbIX
UCKaKEeHUU U Ipo0ieHuit). CTpoOupyromuid NpuéMHUK OLIMOAaeTC s, KOT/1a UCKa3UTCs
cepenuHa TMOCBUIKK. McmpaBnsoomas CnocoOHOCTh CTPOOUPYIOIIEr0 METoAa IO
KpaeBbIM UCKakeHUsIM paBHa 50% , a o ApoOJeHUsIM HYJIO (JaXe 0YeHb KOPOTKOE

I[pO6J'I€HI/IC IIOoIIaBIICC HAa CCPCANHY CAMHUYHOI'O 9JICMCHTA BbI3BIBACT OHII/I6I(Y)

Bxop xaHama
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Pucynoxk 9.3 - CtpykrypHas cxema CTpOOUPYIOIIET0 MPUEMHUKA U TUarpaMMbl €To0
paboThI

Merton uHTErpUpOBaHUS

CxeMa perucrpauuy JBOMYHBIX CUTHAJIOB MHTEIPAJIBHBIM METOJIOM IPUBEICHA
Ha pucyHke 9.3. YCTpOMCTBO COCTOMT M3 ABYX MHTETPATOpPOB, MHBEPTOPA, CXEMBI
cpaBHeHus u D-Tpurrepa.

PaGoTaeT uHTETpabHBINA TPUEMHUK CIEAYIOMIUM 00Pa3oM.

IIpyHUMaeMBbIi CUTHAJI NIOCTYIIAET HAa BXOJbI JBYX HWHTETPaTOpPOB, IIPUYEM HA
uHTErparop | HemocpeacTBEHHO, a Ha uHTerparop () yepe3 MHBEPTOP.

Ha BpIXOZe MHTErpaTOpOB HAIPSIKEHUE JUHEMHO BO3PACTACT KOTJAa HAa BXOJE
uHTerpaTtopa Jsoruyeckas l. Ecnm Ha Bxome HMHTErparopa JIOTUYECKHH HOJIb, TO

HAIIPpsKCHUEC HA BBIXOJAC MHTCTPATOPA HC U3MCHACTCA.



HanpsixeHust ¢ BBIXOAOB HHTETPATOPOB MOCTYIAIOT HA CXEMY CPAaBHEHMS.

Curnan ¢ Beixonaa cxeMbl cpaBHenus (0 winu 1) moctynaetr Ha WHGOPMALIMOHHBIN
Bxoa D-tpurrepa.

TakToBas mocnea0BaTeIbLHOCTh BhIpabaThiBaeMasi yCTPONCTBOM CHHXPOHHU3ALNU
U COOTBETCTBYIOWIAs TpaHULIAM E€IUHUYHBIX JJIEMEHTOB HCXOJHOIO CHUTHaa
[OJIaeTCsl Ha TaKTOBBIN BXoxa D-Tpurrepa.

B MOMEHT AeiCTBUS TAKTOBOIO MMITyJIbCAa B TPHUITEP 3alMCHIBAECTCS PE3YJIbTAT
CpPaBHEHHUs HaNpsDKEHUI Ha BBIXOJE MHTErPAaTOPOB.

Ecnu 3a Bpems TO curHan Ha BIXOJI€ KaHaJI MPUHUMAN 3HaueHUE | GOIBIIyIO
4acTh BpEeMEHHU 4eM 3HaueHue (, TO HanmpspDKeHUE Ha BbIXoJe MHTerparopa 1 Oyxer
0oJIbIlIe YEM HaIlpsDKEHUE Ha BbIxoJie uHTerparopa_( u B Tpurrep Oyzaer 3anucasa 1.

A ecim 3a 3TO BpeMsi CUTHAJI Ha BBIXOJIE KaHaJl MPUHUMAJ 3HaUeHUuEe 1 MEHBIIIYIO
4acTh BpeMEHHU 4eM 3HaueHue 0, TO HampspDKeHUE Ha BBIXOJie MHTerparopa 1 Oyxer
MEHBIIIE 4YeM HamlpsbDKEHUE Ha Bbixoje uHTerparopa 0 u B Tpurrep Oyaet 3anucan 0.

Taxke mOa BO3IEHCTBHEM TaKTOBOTO WMMIYJIbCAa IPOUCXOIUT OOHYJICHHE
HMHTETPaTOPOB (MHTETPATOPHI MOATOTABIMBAIOTCS K HOBOMY LIMKJTY HHTETPUPOBAHMUS).

PesynbpTaT peructpanuu OyneT BEpPHBIM, €CIIM CyMMa KpPaeBBbIX HCKAKECHUN U
npoOsieHnit He npeBhICUT 50% OT MIIMTENBHOCTH €AMHUYHOTO dIeMeHTa 0.

Pucynok 9.3 - IHTerpanbHblii IPUEMHUK U JHATPaAMMBI, TIOSICHAIOIINE €ro padoTy.

Takum 00pa3oM, HCIpaBsiONMas CIOCOOHOCTh HWHTETPAIBLHOTO METOoJa TIO0
OJIHOCTOPOHHUM KpaeBbIM UCKakeHUsIM paBHa 50%. mo AByXcTOpoHHUM 25%, a mo
npobnenusm 0.5T0.

[TockonbKy METOJ CTpOOMPOBAHUSI MUMEET OOJIBIIYI0 MOMEXOYCTOMYMBOCTH MPH
KPaeBbIX UCKAKEHUSIX, & HHTETPAIbHBIA METOJI YCTOMYMBEE K JACHCTBUIO APOOJICHUIA,
TO WHOTJA TPUMEHSIOT KOMOWHUPOBAHHBIE CIOCOOBI PETHUCTpAIlUU JIBOWYHBIX
CUTHAJIOB, COUeTas MPEUMYIIEeCcTBa 000MX METOIOB.

KomOuHUpOBaHHBIN METOA

CTpYKTYypHasA cxema yCTpOMCTBA PerMcTpaLmMm nokasaHa Ha puc. 5.

CymHOCTh KOMOWHHUPOBAHHOTO CIOCO0Aa PETHCTpPAllMd COCTOMT B TOM, YTO
OPUXOASAIIMKM 3IEMEHT IUCKPETHOTO CHUrHaja cTpoOupyercss (aHaau3upyercs) B
HECKOJIbKUX TOYKaX, HAaIpUMeEpP B TPEX.

Y CTpoicTBO perucTpaiuu BKIIOYAET B ce0s CXeMy COBIMAJCHUS (JTOTMYECKUN

snemMeHT U ), Ha 0JJuH BXOJl KOTOPOU MOCTyNaeT MPUHUMAEMbIH CUTHAII (C KPA€BbIMU



UCKOKEHUSIMU M JpOoOJIeHHsAM), a Ha BTOPOM — TakToBble HMMyJbchl TU1 ¢

YCTPOMCTBA CHHXPOHU3AIUU, COOTBETCTBYIOIIME TOUYKAM CTPOOUPOBAHMUSI.
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C BbIXOJa CXCMbI COBIIaJICHHA TAKTOBBIC HMIIYJIBCBI, COOTBCTCTBYIOIIUC

Bbixog,

v DIrHGEA

=

dJIEMEHTaM CHTHaJIa TOJIOKUTEILHON TOJIIPHOCTH, TOCTYIAOT Ha TAKTOBBIA BXOJ
cueturka. C Beixoga Q1 curnan nmocrymnaetr Ha uHQOpPMaMOHHBIN BXoa D-Tpurrepa.
PaboTaet cxeMa clieayronmm crnocooom.

[Tocne mpuxona Tperbero crpoodupytromero ummyiabca TU1 takToBwiii TU2
YCTAaHOBUT TPUITEP B COCTOSHUE CTapIIETO pas3psAia JIBOUYHOM KOMOMHAIIMHM Ha
BBIXO0/JIC CUETUYHKA.

Crapmmii paspsa cu€TuyMka €CThb HE 4YTO MHOE, KaKk Haumbojee BeposTHas
MOJISIPHOCTh MIPUHSATOIO CUTHAJA, ONPEIENIeMOr0 MaXKOPUTAPHBIM CIIOCOOOM, T.€. TIO
OOJILIIMHCTRBY.

Ecmm B gaByx wnm TpéXx Toukax peructpanuu 3aduxkcupoBanHa 1, To
MPUHUMAETCS PEIICHUE YTO MepeaaBaiach 1.

Ecnu B 1Byx mnm Tpéx Toukax peructparuu 3adukcuponat 0, To MpUHUMAETCS

pemienue yto nepenasaics 0.
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