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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:

- 03HaKOMHTHKCS ¢ PykoBoacTBOM omepatopa mo paborte cuctemoit REX-400;

- copMupoBaTh COOOIIICHHUE,;

- OTMPaBUTH COOOIIEHHUE TIO IEKTPOHHOH TIOYUTE;

- OTIPaBUTH COOOIIEHNE HECKOJIBKUM ajipecaTaM OJHOBPEMEHHO;

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

- BbIOpaTh MUChMAa M3 CHCTEMHBIX MAIMOK ISl MOCIEAYIONEro peAaKTUPOBAHUS U

OTIIPaBKH IO aJIpECaM.

Kpatkue cBeaeHus u3 Teopuu.

Cucrema REX-400 — sT0 pacnpesienieHHas cuctemMa ¢ MHOTO(GYHKIIMOHAIBHOTO
MIOYTOBOTO  CEpPBUCA, MPEAOCTABISAIONIAs CBOMM  IOJIb30BATENSIM  IIHMPOKUE
BO3MOYKHOCTH COBPEMEHHOM JJICKTPOHHOM MOYTHI ¢ MAaKCHMAIBHBIM, TEICKCHBIM H
TesnerpadHBIM CEPBUCOM, a TaK-)Ke BBIXOJl B KOMITBIOTEpHBIE ceTH. B cocTaB omHOMA
ctanuu cucteMbl REX-400 BXomdT mporpaMMHO-anmnapaTHbIE CPEACcTBa, KOTOPHIE
00pa3yloT eIMHbIE KOMIUIEKC, MO3BOJISIOIINNA CBOMM IMOJIb30BATENSIM OCYILIECTBIISATh
JOCTYIl K CHCTEME M3 Pa3HbIX TelleMaTH4YecKux cpen (renedoHHas CeTh 00IIero
HazHaueHusd, cetb AT-50, cetb X.25 U Jp.) W MOJIB30BATHCS CEPBUCOM CHUCTEMBI,
UCTIONIB3YST  pa3lIuYHbIC KOMMYHUKAIITHOHHOE o0opyoBaHuE (MOJIEMBI,
(dakcuMIIbHBIC anmapaThl, (akc-MOJEMBI U JIp. ).

Cerp REX-400 — 310 coBokymHOCTh cTaHmmii REX-400, cCBA3aHHBIX 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 cBs3um  (ceTb MakeTHOM KoMMmyTauuu X.25, KOMMYyTHpyemas
TenedoHHas CeTh, Tenerpadubie kaHanbl, kaHaisl cetd TEJIKC u np.).

IToxcucrema REX-400.

Cuctema REX-400 Bxitrouaet B ce0sl CJIeIyIONIHE TOICUCTEMBI:
- Hudopmannonno —crnpaBounas nojacuctema REXInfo;

- Dnekrponnoit moutsl (REXMail);

- @akcumunbHOro cepauca (REXFax);



3anmaveitiabopaTtopHOi pabOTHI sABIIsETCS U3ydeHne padboTsl moacucremMbl REXMail B
PEKUME TOYTOBBIX 3AMPOCOB C MCIIOJIB30BAHUEM CICIMATM3UPOBAHHON MPOrPaMMBbI

Arent nmonb3oBarenst 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 WINDOWSXP;

-Ha paboyeM CToJIE;

- HAlTH Ua_TeX U BOWTH B 3Ty IPOrpPaMmy.

Co3zmanne cooOIeHus.

BBox TeMBI cooO1IeHuS.

Jms co3gaHms cooOmieHHMs HaXkaTh K. F4c MOMOIIBIO KIIaBUIN HAaBUTAIUH
BbIOpaTh (PYHKIIMOHAIbHYIO CTPOKY “Tema coobmenus” u Haxath <ENTER>, nocne
ATOTO MOSBUTCS “OKHO”, MpejyIararoliee BBECTH TeMy cooOIeHus ;Hampumep; “Moé
nepBoe coobmenne” u Haxxate <ENTER>.

OTtmnpaBka cooOIIeHHs

Yto0OBl HArISAHO MPOAEMOHCTPUPOBATH paboTy cuctembl REX-400, otripaBum
CO3JJaHHOE COOOIIEHNE Ha TEJNETANUI PACIOJIOKEHHBIA B TAOOPATOPHUHU.

Anpec Teneraiina <TGL=123432>.

UToOBI BBECTH ajpec Moyydaresis HeoOXOJMMO: B TJIABHOM MEHIO BBIOpaTh
GyHKIIMOHATBHYIO CTPOKY “OcHOBHBIC MonyyaTenn’” U Haxkatb <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, HEOOXOJMMO BBIOpaTh (HYHKIIMOHAILHYIO
cTpoky “Texcr” n HaxaTe <ENTER>.
HabpaTh He0OXOIUMBIN TEKCT:
- Haxare <ESC> u gats otBet "JIA” Ha 3ampoc MporpaMMbI O COXpaHEHUH TEKCTa
¢ nomoeio kiasumu <ENTER>.

OtmpaBneHne co31aHHOTO COOOIICHNSI.
Jlnist oTnpaBieHHs CO3IaHHOTO COOOIICHUSI ,HEOOXOAMMO MEPEHECTH CO3AaHHOE
coobmenue u3 ‘“‘Paboyeit mamku", B KOTOpOM OHO OBLIO CO3/laHO, B TMAalKy



“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>.

Jlnst otmipaBku cooOmieHus: HaxkaTh kimapumu <Ctrl> + <P6> omHOBpeMEeHHO.
[Iporpamma UA.REX otmpaBut coobuieHue.

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

HOHFOTOBHGHHBIﬁ ITIAKCT HCO6XOI[I/IMI>IX COO6HICHI/H>'I OTIIPpaBUTL 3a OJHH CCAHC
CBSI3U [3].

JI1st BBIOTHEHUS 3TOM (PYHKIIMK HEOOXOIUMO:

C IMMOMOIIBIO KJIABUII HAaBUTAUK IoABeCcTH Kypcop K cTtpoke « COOBLLUEHUE» n
Haxkath <ENTER>;

BBIOpATh MYHKT « YNTaTh COOOIIEHHE U3 TIATKHU « ¥ HaxaTh <Shift><F7 >;

¢ mnomompbio KIL<TAB> nepeiitu B «okHO» <JlupekTtopuu>, BHIOpATH
HeoOxonumyto aupektoputo U Haxkatb <ENTER>. 3atem <TAB>, mepeiitu B
«okHO» <@ainer>, BbIOpaTh ¢aitn u Haxate <ENTER>.Ilocne »storo,
aHAJOTMYHBIM 00pa3oM ,BbIOpaTh HECKOJBKO (palIoB M3 pa3HbIX AUPEKTOpuil.B
«okHe» <CHUCOK MPUCOEIWHEHHBIX (aillIoB>,MOSBATCA BbIOpaHHbIE (DaJIbL.
Yucno npucoeAMHEHHbIX (DaiiIoB HE JOJKHO mpeBbimath 20-TH;

¢ nmoMouipl0 KIL.<TAB> mnepeitn 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>.

Otuet o0 paboTe AOKEH COAEPIKATh:

KpaTKyto (OpMyJIHPOBKY LEIH pabOThI;

BO3MOXHOCTH IIporpaMmmbl AreHT noJib3oBatens [IABEX;
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, IpeocTaBisieMbie Tosib3oBarento cucremonn REX-400.
. CocraB noacuctem REX-400.

. Kak ornipaButh 1 mpuHATH COOOIICHUE?

. Kak mpucoenuuuTs (haiisiel K OTIPaBISIEMOMY COOOIICHHIO?



JIABOPATOPHAS PABOTA Ne2.1
Nzyuenue Tenerpaduoro anmapara F-2000

[ens maboparopHOit pabOTHI
N3yyenne mnpuHOUNOB TenerpadHON  CBSI3M, OCHOBHBIX TEXHUYECKUX
XapakTepUCTUK  ycTpouictBa Tenetadinma F-2000,0BnaneHne  MpakTUYECKUMU
HAaBBIKAMU 10 BKJIIOUYECHUIO,PETYJIUPOBKE,BXOKICHUIO B CBsI3b W mepemaue
uHopMarmm.

Coneprxanue 1abopaTopHO padOThI

Heo0x0a1umMo BBHITIOTHUTH CIIEAYIOIIEE;

N3yanthb Ha3HAYCHUE, TEXHUICCKUE XapaKTEPUCTHKH, TPUHITHIT
JIEHCTBHS,YCTPONUCTBO U KOHCTpYyKIMto Teneraina F-2000;

[IpoBecT BKIIIOYEHHME M MPOBEPKY pabOTOCIIOCOOHOCTH ammapara B
MECTHOMPEKUME;

[IpoBecTu nepenavy u mpueM 3aJaHHON HHPOPMAIIMK C TTIOMOIIIBIO TelleTana
F-2000;

[TponsBecTr OIEHKY KadyecTBa MPHUHITOW HH(POPMAIMH ITyTEM CPAaBHECHHUS €eC
MIEPEIAHHOM;

[ToaroToBUTH MUCHMEHHBIN OTUET 10 JTabOpaTOpHOM paboTe.

Haznauenme u TexHnueckue xapakrepuctuku renetainF-2000

ABTOMATH3UPOBAaHHBIM  pydoHHBIM  ammapatr  F-2000  »siexTpoHHOTO
TUNANpeIHa3HAYeH JJi1 paboThl B OKOHEUHBIX MYHKTaX Ha CETsIX TelerpadHoicBa3u
C KOMMYyTAaIMel KaHaJIOB OOIIIEero MOJIb30BaHUs U A0OHEHTCKOTOTeNerpadupoBaHus B
KayeCTBE OKOHEYHBIX MYHKTOB NpPU OpraHuM3alMMUH(GOPMALMOHHON TejerpagpHou
cBs13u Ha kpynHbIX ATC.

Anmapar COCTOUT u3 CBHEMHBIX 3aKOHYEHHBIX 0JIOKOB:
penepdoparopa(PIID), rpancmurrepa(TPH), 3aIIOMUHAIOIIETO
ycrpoiictBa(3VY),knaBuarypsl(KJIB), Bb3biBHOTO ycTpoiictBa(BIl),koTopbie Oymyun
MOAKTIOUYCHHBIMU K 0JIOKyTIeUaTaroero yctpoiictBa(IlY), 00pa3yroT
MaKCUMaJbHBIA KOMIUIEKT ammapaTta. W3 MakCMMalbHOTO KOMIUIEKTa MpH
ONPEIEIEHHBIX YCIOBHIX 3KCIUTYaTallMUMOTYT U3bIMAThCS OJHO, HECKOJIBKO MJIM BCE
onoku,kpome(I1Y).

Tak,nipu paboTe Mo HEKOMMYTHUPYEMbIM Tele(hOHHBIM KaHaJIaM U (U3HYECKUM
JUHUSIM u3bIMaeTcst 610k BII.



Ecniu wer HamoOHOCTM B mpuemMe cooOumeHuil Ha mnepdosieHTy U
nepegayrucooOeHnii ¢ nepdoisieHTs, To  u3biMaroTcss  Onoku(PII®) u (TPN).
MuHuManbHbIN
KOMIUJIEKT armapaTta cocTouT u3 Oioka I[IY. B srom ciydae OH MOXETTOJBKO
MPUHUMATH Tele(h)OHHBIC COOOIICHUS C pacreyaTKol uxX Ha TelaerpadHyo pyJIOHHYIO
JICHTY.

YKa3aHHbIA  TOAXOA K  KOMIUIEKTaMd  TEJIETauIlia  IO3BOJSET B
KOKIOMKOHKPETHOM CJlydae BbIOpaTh [JI1 YCTAaHOBKM HAa OKOHEYHOM ITYHKTE
TOJIbLKOHEOOXOuMbIEe  Juisi  paboThl  OJIOKM, YeM  ONTUMHUBHUPYIOTCS  Psif
OCHOBHBIXXApPAaKTEPUCTUK ceTel TeaeOHHOU CBSA3M: CTOMMOCTb, MOTpEOJIeHHE
AJIEKTPOIHEPTHHU, HAJISKHOCTD U T.1. [4].

Teneraiin F-2000umeet cnenyromue XapakTepUCTUKH:

N crionb3yeMBbIil TETETPAPHBIMA KO ....vvevreersreerreraseeassneessreessneesneesnessnnesenseessnns MTK-2
CKOpOCTB TEIETPAPUPOBAHMS, BOJL -.vvenvveanrreernreessneessneesnnsansesessseesnessnessnesanns 50u 100
TodHOCTh MOMEPKAHUS CKOPOCTH, %0,HE OOTICC .. eiiivvrreiirieeeiriiieeiiieeesireeeseneessnsneens 0,3
[TpON3BOMUTEIBHOCTD, 3HAK-MHUH .....vvvieissreeesssreessssnessssssssssssessssssesssssseessnssnesssnes 400-800
HomunanbHast JJIUTETbHOCTD, €IMHUYHBIC SJIEMEHTHI LIUKJIA TIEPEIAUH ......c.nveeeneee. 7,5
LIMIKITA TIPHEMA ...t m et e e e e ne e e nmn e s e e nnne e ene e e nnne s 6,5
KpaeBbie uckaxkeHusi, BHOCUMBIE MIEPEIATUUKOM, %0, HE OOJICE .....vvvervvreeriieeeniiieene 2
Ucnpapnsiomas cnocoOHOCTh NpueMHUKa, %, HE MEHEE MO KpaeBbIM

1 (02 0e) 3046 1 AT PP PP T OPOPPPPPPPRPTP 45
TIO TIPOITICHIISIM ...vvvveessveeesssseessssesesssssssssssessssssessssssssssssesssasssssssssesesnssssssnssssssnsessssnssessnnes 7
CoOcTBeHHAS BEPHOCTD ATIAPATA, HE XYIKE 1vvrverrrrrreirrresirerssssseressseesssseesssssessssneens 10
UKCIIO MEYATACMBIX CHMBOJIIOB ..uvvveeistreeesstressssseesssssessssssesssnsssssssssessssssesssnssessssseess 52-78
UHCIIO 3HAKOB B CTPOKE «vvveeurreessreresssseeessreesssssessssssssssssssesnssssssnssssssssnsessseessnssees 69—80
CKOPOCTD TIEUATH, BHAK/C .vvvervveesreesureessseessesasseeessneessseessseesssessnessssneesnsessnnessnessnsessnns 25
[rprHa OYMa’KHOTO PYTOHA, MM, HE OOJICE ....eeevrreireeririesireesreeasneeesneeesnneesnneenneens 215
Pa3n0KeHHUE MEYATACMOIO 3HAKA, TOUKA ....evvrrrrrrrrrererereenssssssnssssssssssmssssssssssssssssmmnsennes 79
Uuciio mneyaTaeMbIX SK3EMIUIIPOB TMPU HCIOIB30BAHUU OOBIKHOBEHHOM

O A 0)3 13 (037 H0) Y 21 u O TSP PRR PRI 1
IIPU UCTIOJI30BAHUN CHEITUATBHON PYTOHHOM OYMATH. .. .ccvviiviiiiieieeiriesiee s 3
EMKOCTL aBTOOTBETUHKA, KOAOBAST KOMOMHALIMS ...cevvvveeieriieeeeeresssssssesssssssssssssssssssssens 20
EMKOCTB DIIEKTPOHHOM TAMSATH, 3HAK .....vveieiireeeisrreesssreeesssneesssnneeesnneessnsesssnnessnnns 1024
EMKOCTD OY(EPHOM TMAMSITH, BHAK +....vveeuveeesreessreessreeaneesssseesnseessnesssnessssessssssessnessnseess 32
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AOITYCTUMBIC OTKIIOHCHHA HAIIPSKCHUSA HI/ITaIOH_[eﬁ CCTHU OT HOMHMHAJIBHOI'O

Y S E2 1 (<)3 076 000204 0] = T 7 S —15+10
[ToTpebsiemas MomHOCTh, BA

TUTA MAKCUMAITBHOTO KOMIIITEKTA . evvvueeeessssssesesssnssesssssnssssssssnnssesessnnseesesssnseesesssnneeesens 220

JUISI MUHUMAITBHOTO KOMIIIIEKTA ..vvvuervruserssnesesssssssssssssnssssssssesssnsssssnsssssnsesssnsesssnseesnns 140
Macca, Kr:

JUTT MAKCUMATBHOTO KOMIITIEKTA . vvvvuseerrssuneesesssnssesesssnssesssssnnseessssnnseesessnneeeeesnneeees 28,5

JUISI MUHAMAITEHOTO KOMIIIEKTA ..vvvuererusesssnssssssssssssnsssssnsssssnssssssssssnssessssessnsesssnsseens 18,5

[Tpunnun peictusTeneraitnakF-2000

Pexxum pabotbl ammapaTta (mepenaya,lpUeM,MECTHBIA PEXUM), HUCTOUHHUKHU
nHpopmaruu(kiaBuarypa, 3Y,KOMMyTaTOp aBTOOTBETA, TPAHCMHUTTEP) U MIPUEMHUKH
nH@opmaiuu (rmeyararomiee ycTpoictso u (wiam) penepdopartop) 3a7ar0Tcsi OJIOKOM
BBIOOpa peXrMMa Ha OCHOBE WMH(OpMAaIM{, BBEACHHOW OIEPaTOPOM C KIIaBHATYPHI
VIPABJICHUS WIIA MTOCTYITUBIICH CO BXOISIIECH JTHHHH.

Bb130B a00HEHTa ¥ YCTaHOBJICHUE COECIMHEHUS MPU Tepeiaue HHPOpMaIUH
OCYIIECTBJISIIOTCS. ONEPATOPOM C MOMOIIBIO BBI3BIBHOTO yCTpoOicTBa-(ipu pabore 1o
KOMMYTHUPYEMbIM  TJI( KaHaimaM Ha0Op HOMeEpa BBI3BIBAEMOrO0 a0OHEHTa
OCYILIECTBIISIETCA C TMOMOIIBIO KJaBUATyphl (IIU(POBON perucTp); mpu paboTerno
HEKOMMYTHPYEMBIM KaHaJIaM u bu3HIeCKUM TETISIM HOMED HE
Habupaercs).IlepenaBaemast uanpopmaius B BUJi€ KOJAOBBIX KOMOWHAIIMI MOCTyHaeT
OT OJHOTO H3HWCTOYHMKOB HWH(OpMAIMM Ha BXOJ D3JICKTPOHHOTO IepeaaTdrKa.
OcranbHble UCTOYHUKH MHGOPMAIMK B 3TO BpeMsi OJIOKUPYIOTCS OJIOKOM BBhIOOpa
pexuma. llpunepenaue wuHboOpMaMK ¢ KJIaBUATYphl CKOPOCTh MOCTYIUICHUS
KOJIOBBIXKOMOMHAIIMN Ha BXOJ| MepeJaTihKa B HEKOTOPHIE MPOMEXKYTKU BpPEMEHU
MO>KETIIPEBBIIIATh CKOPOCTh TeerpadupoBanus.UYtoObl HE TOMYCTUTH TOTEPh
Nudopmaruu npu nepenade ¢ KIIaBuaTyphbl,0HA BBOJMUTCS MOCIEAOBATEIIBHO, 3HAK3a
3HaKoM, B OydepHoe ycTpoilcTBO(OypepHBIii HAKOMUTEIh) €MKOCThIO 32 KOIOBBIC
KOMOMHaIUU (3TO yCTPOMCTBO BXOAMUT B COCTaB OJioka KiaBUATyphl).CUUTHIBAHUE
KOJIOBBIX KOMOMHAIUK u3 OyQEepHOro HAKOMHUTENsS OCYIIECTBIISIECTCS C IMOCTOSHHOM
CKOPOCTBIO, COOTBETCTBYIOIIEH CKOpOCTH TenerpadupoBanus. B mepemarunke
Kaxas KOJI0Bast KOMOMHAITUS npeodpaszyeTcs B
TenerpadHbIACUTHAI(TTOCIEIOBATEILHY IO CTapTCTOMHYIO KOMOWHAITHIO
TenerpadHbIX MOCUIOK)KOTOPBIN Yepe3 Corjacyrollee YCTPOMCTBO MepelaeTcs 3aTeM
B JIMHUIO CBs3U. [Ipy mpueme tenerpadHblii CUTHAN C JIMHUM CBS3HM IOCTYMAcT Ha
Bxoa »7eKTpOHHOro MpPUEMHHUKA, T/I€ MPOXOAUT YEpe3 COIIACyIolllee yCTPONCTBO
nmpeoOpa3yeTcsi B KOJAOBbIE KOMOWHAIIMH, TOCTYMAIOIINE C BhIXOAAa MPHEMHUKA Ha
reyaTaromiee yCTporucTBo, penepdoparopa u jaemmudparopa KOAOBOW KOMOMHAIMH
3ampoca aBTootBeTa (kTo Tam?). [Ipu mocrymieHnn Takoit komOMHaIuu Aemudparop



3anpermiaerpenepdoparopy mnepdopanuo KOMOMHALMK 3ampoca aBTOOTBETa Ha
nepdoseHTy, BKIOYAeT KOMMYTAarop aBTooTBeTa. KoMMyTarop aBTOOTBETa
NOJKJIIOYAET KO BXOAY IIepelaTdyuka BCTPOEHHOE B KOMMYTAaTOp YCTPOMCTBO
aBTOOTBETAa €MKOCTbIO 20mATHpa3psAIHBbIX KOJOBBIX KOMOMHAIMA H IOCHUIAET
KOMOWHaIMK aBTOOTBETA B NEPENATUMK. B yCTpONCTBO aBTOOTBETA MPEIBAPUTEIBHO
3aHOCUTCSI KOJ (OmpeaeieHHas MOCIeA0BaTEeIbHOCTh ACCATUYHBIX HUPp U OyKB
PYCCKOTo andapuTa, HanpaMep, 1 23456-MEPKYPUI), MpuCBanBaeMbliiHa
TenerpaHOW CeTHM TOJBKO JaHHOMY OKOHEYHOMY TMyHKTYy. Bo  Bpews
nepesaunaBTooTBeTa paboTa penepdoparopa Takke OJOKUPYETCS.

IIpy OTCYTCTBMM CHWrHaja C JMHUM B TeyeHue 45C aBTOCTON BBIKIKOYACT
JBATATEJIb IPUEMHOTO anmapara.

Jemmdparop CinyKeOHbBIX CUTHAJIOB ()OPMHUPYET CHUTHAJIbBl YIPABICHUSA,
COOTBETCTBYIOIIKE KOMOBbIM KoMOuHanusMm [IEPEBO/] cTpoku, BO3BpaT KapeTkH,
I[IEPEBOJI CTPOKM  BO3BPAT  KAPETKH, koTopeie  YNpaBisioT
paboTOMIIArOBBIM JABUTAaTEIIEH NTEYaTatoUIEro yCTpOMUCTBA.

B MecTtHOM pexuMe MHGOpManus C KIaBUATypbl MOXET OBbITh 3aHECEHA B
3allOMUHAIONIEe YCTPOUCTBO eMKOCThIO 1024 msaTupa3psiiHble KOJOBble KOMOUHAINH
win  otnepdopupoBaHa Ha mnepdoieHTe ¢ ToMolIplo penepdopatopa (c
OJIHOBPEMEHHON T€4YaThbl0 HAa PYJIOHHYIO TeJlerpagHyro JEHTY Ie4aTaroluM
ycrpoiictBoM) [5].

brok muTaHus CHYXUT M8 NOJYYEHHsS CTAaOWIM3MPOBAHHBIX HAIPSHKEHUI
HECKOJIbKO 3HAUYE€HMH,UCTIONb3YEMBIX ISl MUTAHUS AJIEKTPOHHBIX CXEM, IIAroBbIX
JBUTATEICd TPAHCMUTTEpA M IE€YATAlOUIEr0 YCTPOMCTBA, JIMHEWHBIX LENEn
anmnapara.biok OmopHbIX 4acTOT (POPMHPYET CETKY 3Hau€HUN BBICOKOCTAOMIIbHBIX
YacTOT, MOJIb3YEMbIX Ui CHHXPOHHM3alUUH pabOThl OTAEIBHBIX OJIOKOB MU BCETrO
anmapara.

biiok knaBuaTypel

KnaBuatypa npenHasHaueHa Jjisi pydHOro BBOJa MH(GOpMALUKM BIEPEAATUHK,
3alOMMHAOIIEe yCTpoicTBO wiu  penepdoparop. KrnaBuatypa mnpeacTaBisieT
COOOMKOHCTPYKTUBHO 3aKOHYCHHBIM OJIOK, COCTOSIIMNA W3 JBYX OTJEIbHBIX
4acTEW:MEXaHUYECKOM KOHTAKTHOM U JICKTPOHHOM.

Bce kmaButmim OJ0KUPYIOTCS SJIEKTPUUYECKU B CIAEAYIOMINX CIydasx:
-npu paboTe TPAHCMUTTEPHOMN MPUCTABKY;
-npu pabOTe 3aMOMHUHAIOIIETO YCTPONUCTBA B PEKUME BbIBOJIa UH(OpMAITUH;
-npu paboOTe KOMMYTaTOpa aBTOOTBETA:
- IpU  aBTOMATHMYECKOM HENPEPBIBHOW  Iepenadye OJHOM W TOM  XKe
KOJIOBOMKOMOHMHAIINY C KJIABUATYPHI.
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[Ipu nepenauye ¢ kiaBuaTypel 69 OTIEYAaTaHHBIX C Hadajlla CTPOKM 3HAKOB
ANIEKTPUYECKU OJIOKUPYIOTCS BCE KIABUIIN, KPOME KJIABUIIL:

i<
:I -BO3BpaT KapCTKH,

*_ -HOBasl CTPOKaA.

B sToMm cinyyae 010KkupoBKa JH000M U3 KIIaBUII CHUMAETCSl.

[Tpu pabote Ha kiaBuaType 3a 13 3HaKOB 10 KOHIIAa CTPOKH cpabaThIBacT
3BYKOBAasi CUTHAJIM3AIMs, MPeAynpexaas o0 OKOHYaHUU CTPOKU (paboTaeTno KOHIA
CTPOKH).

MexaHudeckass KOHTaKTHasT 4YacTh KIABHATYphl COACPKUT TpyHmy U3
49knmaBUIl C HAHECEHHBIMM Ha HHUX LupamMu, CIyKEOHBIMU 3HAaKaMH,
OyKBaMHPYCCKOTO U JJaTUHCKOTO aj(aBuTa.

[TpuHuMI pabOTHI TPAaHCMUTTEPA

TpancMuTTepHas MpUCTaBKa MpeAHa3HAYeHa Uil CUUTHIBAHUSA MH(OPMAIKC
1epdOJICHTHI U BBIIIOJIHEHA B BUJI€ KOHCTPYKTUBHO U (PYHKIIMOHAJIBHO 3aKOHYEHHOTO
Osoka. CuuTbiBaHME€ HMHQOpPMALMA  OCYIIECTBISECTCA  aBTOMATHYECKH  CO
CKOPOCTBI0,COOTBETCTBYIOLIEH BbIOpaHHOM OIIepaTopoM CKOPOCTH
tenerpaduposanus (50 uau 100 bon).

TpancMuTTEpHAs IPUCTABKA OOECIIEUNBAET:

-IPOJIBKEHUE NEp(OJEHTH U  CUUTHIBAHWE KOJIOBOM KOMOMHAIMM, Kak
BIIOIIIArOBOM, TaK M B HENPEPHIBHOM pEXMMax [0 CUTHAJIAM oOlepaTopa WId
aBTOMAaTUYECKU;

-aBTOMAaTHYECKOE TMpEKpalleHUEe CUMTHIBAHUS HMHPOPMALUU IO OKOHYAHUU
nepdOJICHTHI WM MIPU OTKPBIBAHUM JIEHTO MPUKUMHOMN KPBILLIKH.

CunTbiBaHuE uH(bOopMauu OCYLIECTBIISIETCS C ITOMOILBIO
OMTORJIEKTPOHHBIXMAP: CBETOM3Iydaromui auoa—e@ortonuona. JluHelika w3 mactu
CBETOM3IIYYAIOIUXAUOA0B (TATh-UI1 MH(POPMALMOHHBIX JOPOXKEK M OJUH—IIJIA
CUHXpPO - JOpPOXKH) pacrnojaraercsi Haja neppoJIeHTOM, a JIMHEeWKa W3 IIECTH
doToamonos-noa nepdosieHToll. B MOMEHT NpoOXOXKAEHHS OTBEPCTHS CHHXPO-
JOPOKKM MUMO CUMTBIBAIOUIETO y3ja CBET MOMaAaeT Ha POTOANO]T CUHXPO-IOPOXKKH,
U DJICKTPOHHON CXEeMOM y371a CUMUThIBaHUS (POPMUPYETCS CUTHajl (CONMpPOTUBIICHHE-
MaJio€) 3aBUCUT OT OTCYTCTBUA (HAJIMYUA)OTBEPCTHSI B COOTBETCTBYIOLIEH
MH(GOPMALIMOHHON JIOpokKe. B  pexume KomupoBaHUS MEpPPOJEHT KOAOBBIC
KOMOWHAIIUU TTOCTYTAIOT B OJI0K penepdoparopa.

MexaHu3M TpOJABUKEHHUS JIEHTHl B TPAHCMUTTEpa cOOpaH Ha 0as3e 11aroBoro
JBUTATEINSI, YOPABISIEMOr0 S3JIEKTPOHHOW cxeMoil. CHTrHaIM3aTOPOMOKOHYAHUS
nepQoIEHTHI ABIIAETCS JOTIOJTHUTEIIbHAS ONTOBO AJIIEKTPOHHAS
napa.PenepdopatopHas mnpucraBka MpeAHa3HayeHa JUid 3amucu  HUHpopMauuu
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Hanep(OoJIeHTY B BUJIE CUCTEMbI OTBEPCTUIN U BBINIOJHEHA B BUE (DYHKIIMOHAIBHO U
KOHCTPYKTHUBHO 3aKOHUEHHOTO y3Ja.

Penepdopatopnas cucrema obecrieurnBaer:
-niep¢opaluio KOAOBBIX OTBEPCTUI Ha Mep(OIICHTE;
-BBIITYCK MEeP(OJICHTHI;
-aBTOMaTHYECKOE BBIKIIOYCHHE JBUTATENs, €clu HUHPopMaIus OTCYTCTBYET B
TedueHue 45c¢ (aBrocTon);
-3anpet nepdopaunu komouHauuii koga MTK-2 (kto Tam?);
-MEXaHUYECKUM MMO3HAYHBINBO3BpAT NMepQOECHTh! (UCIONb3yeTCs I UCIPABIICHUS
OIMOO0K).

[TpuHIMI pabOTHI 3alIOMUHAIOIIETO YCTPOMCTBA

[TonynpoBogHUKOBOE 3anioMuHaroIIee yecTpocTBo (3Y) emkocthio 1024 nsitu-
AJIEMEHTHBIX KOJOBBIX KOMOWHALIMKA CIYXHUT JJIs1 HOJTOTOBKH, KOPPEKTUPOBAHUS U
XpaHeHHs HMHQPOpMALMM, MpEAHA3HAYEHHOW [JIs Nepelayd M aBTOMAaTHYECKOM
nepesadyyd 3Tol MHQpOpMaIMK Ha BXOJ I€YaTarollero ycTpoucTBa, penepdoparopa
WIN NIepelaTuhKa CO CKOPOCThIO, COOTBETCTBYIOLIEH BBIOPAHHOM
CKOpPOCTH TeJerpapupoBaHusl.

BBox M BBIBOJ KOJIOBBIX KOMOMHAIMM, OCYIIECTBIISIETCS MapajuieIbHbIM
cnoco0om 3aHeceHre nHpopmanuu B 3Y, IPOUCXOAUT C MOMOILBIO KIIaBUATYPhl WIH
TpaHCMUTTEPA B MECTHOM pexume paboTHI. [Tpu TOM
obecrnieunBaeTcs BO3MOKHOCTh MCIPABICHUS 3aMEUYEHHBIX OIMOOK B 3aHECEHHOU B
3V undopManuu 1 peIaKTUPOBAHUS TEKCTA IIyTEM CIICTYIOIINX EeHCTBUM:
-MCTIPABIIEHNE OJIMHOYHBIX OMMOOYHBIX 3HAKOB Ha MPaBUJILHBIC,
-YHUUYTOKEHHUE OMIMOOYHBIX 3HAKOB, OTAEJIbHBIX CJIOB M CTPOK 10 69 3HAKOB B OJJHOMU
CTpPOKE;
-YHUYTOKEHUE Bcel 3aHeceHHoM B 3Y nHdopmanuuy;
-BIIMCHIBAHUEM MPOIMYIIEHHBIX WM JTOMOJHUTEIbHBIX 3HAKOB, CIOB M YaCTEH TEKCTa
B IIPOU3BOJIBHOM MECTE paHee 3aHECEHHON MH(OpMAaIIIH.

3V umMmeeT CBETOBYIO MHIUKAIUIO,CPabATHIBAIOIIYIO MPH:
-BBIBO/IC MH(OPMAIIHH;
-3aM0JIHEHUHU Bcell eMKocTH IlamsTu;
-3anucu ¢ 960-ro o 1023-if 3HaK (CUTHAJIM3AMA OKOHYAHHS EMKOCTH 3Y).
I[locne BBoma B 3Y 1024  3HakoB  paboTra  KJaBUATyphl  WIH
TpaHCMUTTEpaaBTOMAaTHUUECKH Onokupyercs. OnHa u Ta ke uHpopmauus u3z 3Y
MOXXET BBIBOAUTHCS MHOTOKpaTHO. I[IpemycMoTpeHa BO3MOXKHOCTH OJIOKUPOBKU
BBOJAM BbIBOJA HMH(OpMAIMKM, HA4YMHAas C TPOMU3BOJIBHOTO Mecta B 3Y, ¢
nocienytoniei pazoiaokupoBkoit. [lpu BeIKIIOUeHHH TUTaHUS 3Y WM MHUTAHUS

12



anmapara XpaHAIIAscs B 3allOMUHAIONIEMCS] YCTpOilCcTBe MH(pOpPMAlUs MOTHOCTHIO
YHUYTOXKACTCH.

KoHcTpykius n oprassl ynpasieHUs

Teneratin F-2000 wmMeeT HACTOJIBHOE WCIIOJIHEHUE. DJICKTPOHHAS CXeMa
anmapaTta BBIIIOJHEHAa HAa JUCKPETHBIX JJIEMEHTaX W MHUKPOCXEMaxX CpeaHell Hu
OOJIBIION CTEMEHM HMHTETPallii, Pa3MEIICHHBIX HACTEKIOTEKCTOJIMTOBBIX ILIaTaxX ¢
MI€YaTHBIMMOHTaKOM. MeXaHN4YeCcKHe NEPEMEIICHHS B allllapaTe OCYIIECTBIISIOTCS C
IOMOIIbIO IIArOBBIX JABUTaTelIed M3JIEKTpOMarHuToB. CoequHEHne MeXAy Onokamu
U y3JaMM amnmnapara OCYyIECTBISETCS ¢ MOMOIIbIO MJIOCKOIO JIGHTOYHOTO Kabens U
TUIOBBIX PAa3bEMOB IS MOJAKIIIOUEHUS NMPUOOPA NUArHOCTUKU C LIEJIbIO BBISIBICHUS
HeucrpaBHOCTe. OCHOBHBIE OJIOKH M y3JIbI anfapara UMEIOT CIel] pa3bEMBI.

CnpaBa k xkoprnycy TJII' amnmapara mnpukpemieHbl penepoparop H
TPAHCMUTTEP CO CBOMMU OpraHaMu YIpaBJICHUS.

Ha onuneBol maHenu amnmapara 3akpeIuIIIOTCSA:  KJIaBHATypa, OpraHbl
YIPABJICHHsI aIllIapaToOM, OpraHbl ynpasieHus U KOHTposst 3Y. C 3aaHel CTOPOHBI
anmnapara uMmeroTcs 1Ba kabens. Kabens, ayia nonkimtouenus k cetu 220 B, u kabenb
VIS HOIKJIFOUECHUS K JMHUU CBA3U OKaHYMBAIOLIEHCS
YEeTHIPEXIITHIPbKOBONTENIEOHHON BUIKOM W BKIOYaerca B po3erky TunaPTIII
(po3eTka TeneoHHAs IITEIICETbHAS).

Pynonnas rtenerpaduas seHtTa u  nepdoJieHTa yCTAHABIMBAIOTCA B
CHeUUalIbHBIX JEpXKATENsAX, PACHOJOKEHHBIX C3aau TenerpadHoro anmapara
upenepdoparopa. Ilpu orcyrcTBum TenerpadHol JEHTH OJOKUpYyeTCs padoTta
IeYaTarollero yCTporucTBa,a pu OTCYTCTBUHU NepdoiieHThI-penepdoparopa,
JAaTYMKAMU OTCYTCTBHUSI JIEHT SIBJIIFOTCS CIELHAJIBHBIE METAJUIMYECKUE PbIYAruu
ONTOJNEKTPOHHbIE mapel. Ilpu  OTCYyTCTBMM  JI€HTBI OJMH W3  KOHIIOB
phlUaranpensTCTBYeT MPOXOXKACHUID CBETa B  ONTOXJIEKTPOHHOM Mmape oOT
MCTOYHUKAOCBEIICHUS K (DOTONPUEMHHUKY.

JocTtynm K DJieMEHTaM [IeYaTalIlero ycTpoWcTBa W K  TymoOlepy
BKJIFOUEHUSOJIOKA TMUTaHUs  OOECHeuMBaeTCsd TPU  OTKHUIBIBAHUM  BEpPXHEU
KPBILIKHN,3aKPETUVIEHHOW B UCXOJHOM COCTOSIHUU JAEPKATEJIsIMHU C JIEBOM U C MPaBOU
cTOpoH.JIaMmna JAHEBHOTO OCBELIEHUS 3aKpeIUIeHa B CHELUAIbHBIX JIEpKATENIX Ha
[1€YaTaIOIIEM YCTPOMCTBE.

Haznauenue opraHoB ynpasieHus amnmapara
['pynna knaBum GyHKIMOHATBHOM KIaBUATYPBI

HenpepbiBHbI ITyCcK (IOBTOPEHUE MOCIEIHETO HAIEYaTAHHOTO3HAKA).

pPyC

Pycckuii peructp
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JIAT -
JIaTUHCKUH perucTp

11
6

~—IHogas ctpoka. [locnenoBarenbHO BRIMOTHIETCS BO3BPAT KapETKH
U niepeBoJi cTpoku nepenaercs B auHuio BK u T1C.

Hudporoii peructp

3BOHOK

['pynmna knaBui QyHKIIMOHATBHON KJIaBHATYPhl CO CBETOMHINKALINEH

O CBCTOMHAUKATOP HE CBCTUTCA
!g CBCTOMHAUKATOP CBECTUTCS

0 CBETOMHINKATOP MHUTAET

BKIIOYCHHBIICBETOMHIUKATOP ~ yKa3blBaeT  HA  HAXKATyl0  KJIABHIIY.
MuraHuecBeTOMHANKATOpAa YKa3blBaeT Ha HEHWCIPABHOCTH (HE 3ampaBiicHA
JeHTa,0ymara u T. 11.)

['pynna kaaBuI BKIFOUEHUS PEKUMOB paOOThHI

® o o
EOT6OI/I Muranue CBETOMHAMKATOPA YKa3bIBAET HA TO, YTO TEJIETAMII
OTKJIFOUEH OT JJUHUU. CBETUTCH B COCTOAHUE MOKOU.He cBeTUTCA B
COCTOSTHUY MTOKOMU.

MecCTHBIN peXUM.

CJE

KTO TAM? 3amnpoc aBToOoTBETA.

Bosspar kapeTku.

1 (~]

IIepeBon cTpokH.
& MecTHblit pexum 6e3 nepedoes.

Ecnu CBETOMHINKATOP MUTAeT, TO MIPOUCXO/IUT
CTUpaHHETPUEeMOO0yPEepHOTOyCTPONCTBA.
®
Br130B.

i2

CoxkpariieHHbIN HaOOP.
['pynmna KaaBuI CCIUANBHBIX QYHKIIUN

o Habop.

_IBBI30B MOATOTOBJIEH
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ol¢)

ABTOMaTHYECKOE Pa3bEAMHCHNEC ITIOATOTOBJICHO.

0 A 31ECH JlaTuuk aBTOOTBETA.

M

OTkmroueHue CHUTHaJIM3all1 BXOAAIICTO BBI3OBA.

JlaTyuk BpeMEHH, HOMEpa, AaThl.

['pynna knaBum ynpasieHus 3Y
PesxuM mporpaMMHUpOBaHUSL.

BxirogaeTcst TOIBKO B PEIKHUMCE ITOKOs.

3anoMHHAIOUIEe YCTPOMCTBO COKPALIEHHBIX HAOOPOB.

Ecnu cBeTOMHIHUKATOP MUTAET, TO 3Y 3ar0HEHO.
TekcToBoe 3anmoMuHaromiee yctpoctro (T3Y)

Ecnu ceeronnaukarop muraet, To T3V 3anoHEHO.

BBIBOI[ U3 TCKCTOBOI'O HAKOITUTCIIA.

Pasmenienune Tekcra.

l-m_l ITouck

Crupanue. Jlyst cTupanus cioBa WM TEKCTa UM HoMepa abonenTa. [Ipu aTom
3 pa3a pa3gaercs 3ByKOBOW CUTHAJ.

Bo3sspar.

['pynma knaBum ynpasnenus [1Y

D ITY-Bka/BoikA. Ecii CBETOMHIMKATOP MHUTAET, TO TEJIETAMITHE MOATOTOBIEH K
paboTe (pe 3aKphITa KphIIIKa KOXKyXa, HE 3arpaBjieHa Oymara).

MHOTOKpaTHBINA NIEPEBOJ CTPOKH.

$ Bunumocts. [logauMaer BBepx meuaTHyro Oymary Ha 4ctpoku BBepX.I'pymma

KJIABHIII yIPABIICHUS MTPUCTABKaMU aBTOMATHKHU. Bxirouenue penepdoparopa.

Ecnu cBeromnankaTopmuraer, To pernepdopaTop HEMOATOTOBIICH K paboTe (He
3anpaBiieHa nepoJIeHTe).

Bxutouenue tpaHcmMurTepa.
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J1e6110KkupOBKa KIaBUATYPHI.

]

"1.L‘ -

JlebmokupoBka  kiaBuaTyphl. CBETOMHIUKATOP  KpacHBIM, CBETUTCA,
eclIMKJIaBuaTypHoeOydepHOoe 3aTOMIUHAHNE 3aII0JIHEHO.
Pexum mokos.
B atom pexxume cBetutcs ceeTonHaukatop "Cerp'".
Ecnmm xakoil nub0 CBETOMHIWKATOP MHTaeT,TO TEJIETAlN HE TOTOBK padorte.
Korga Tteneraiin OyneT mMmoAroTroBieH K paboTe, MHUTaHUECBETOUHIUKATOPOB
YCTPAHUTCS.
PaboTa B MecTHOM pexume.
CymectBytoT 2 pazHoBugHoctu ITOI'O pexuma:
- MecTHbIH pexuM ¢ nepedoeM NPUHUMAEMOI TeJIerpaMMoi;
- MecTHbI# pexxuM 0e3 repedoeB NPUHUMAEMON TEIerpaMMOi.
B aToM pexuMe TenerpaMmma 3amnucbiBaeTcs B mpuemooydepnom3V.
Pabora ¢ meuararommm ycrporicteom (ITV).

Haxartp xnaBumry O
-Ceeronnaukarop Haunet, CBETUTCA,

“MecTHBIi pexum 06e3 nepedoeB”.

-Ileyararomas roJioBKa yXOAWUT B HAYAJIO CTPOKH, OJHOBPEMEHHO BBINIOJHSIETCSA
[IEPEBOJ CTPOKH,;
-BxirouaeTcs ocBelieHre Ne4yaTHOro oIS,
-Ceetonnaukarop 1Y ceerurcs.

[Ipy HaxxaTu OAHOM M3 KIIABUII MECTHOTO PEXUMA MM KIIaBUIIMBBI30Ba [1Y
cpa3y TOTOBO K padoTe (BKJIFOYEHO).

Ecnau teneraiin HaXxoAUTCSs B MECTHOM PEXKHUME, TO UTOOBI BHIKJIHOYUTH [1Y
HAJI0 OJWH Pa3 HAXKaTh Ha KJIABUIILY r{g BKIJI. CBeTouHIuKaTOp
noracHer.lleyararomas rojgoBka OCTaHETCS HA IIOCIEIHEN I€4aTHOM MO3UIUU.
Bxurouaercs I1Y noBTOpHBIM Ha)kaTHEM Ha KnaBHmylﬂ’ BKIL.

MHOroKkpaTHbIi IIEPEBOJ CTPOKH.
Haxartp xknaBumry PIEI)FOKP&THBIﬁ IIEPEBOJI CTPOKHU.
Ha KJIB naxats mmudpy ot 0 10 9.
Hudpa 1 cooTBeTCTBYET NEPEeBOY CTPOKU Ha 1 1miar,2-2maram u T.4.
Hudpa 0 coorBercTBYET 10-TH KpaTHOMY NEPEBOAY CTPOKH.
Ha)XaTh KJIaBUILY MuOrOoKpaTHbBIN IEPEBOJ CTPOKH.
HaXXaTh KJIABUIILY ITepeBoa cTpoKw.
MPOU30MIET MEPEBO CTPOKH HA 3aJAHHOE YUCJIO 1IAroB.

PaboTa ¢ nmpucTtaBKaMu aBTOMaTHKH.
Pabota ¢ penepdopaTopom.

)
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Ha)KaTb KJIaBUIILY MecTHBIN peXUM.
win (+) () MecrHbiil pexum 6e3 nepedoes.
Haxartp knaBunnry ]o epdopatop.
CBeTOMHIUKATOp HayuHaeT cBeTUTcsa. Penepdopatop aBTOMaTUYECKH

nepdopupyer 24 Kon:ﬁ_quaunn PYC (mopoxka-emytieit nepdoparun).

Haxatp xnaBumry Hosas cTpoka.

C xnaBuaTyphl BBOJUMBIN TEKCT NiedaTaeTcs U nephopupyercs.

Koppekuusa nepdornentsr crnocobom monHoM mnepdoparun. Haxatuem 10
ynopa KjiaBuImu "
Ha3aj. MakcuManbHOE YMCIIO BO3BPATOB Ha 20 3HAKOB.

BO3Bpar mnepdoseHTs" mnepdosieHTa mpojBUraeTcs Ha 1 3HaK

Haxartp KJIQBUIITY JIAT MIPOUCXOIUT TMOJIHAsS nepdoparus.
KonuuectBonaxkatuit Ha kiaunny JIAT paBHO KOJIMUECTBY BO3BPATOB MEP(POJICHTHI.
[epdopaTop BEIKIIOYAETCS HaXKaTUeM Ha Kiasumy @ "mepdopartop”. Ilpu sTOM
aBromatuyecku neppopupyercs 24 komOunammu PYC um  penepdoparop
OTKIIto4aeTcsi. CBETOMHANKATOP OTKIIFOYAETCS.

PaGota ¢ TpaHCMUTTEPOM.

Ha)KaTh Ha KJIABUIILY G) "MecTHbII pexum"
win  (2) (D THBIA pexuM Oe3 nepedoes”.

3anpaBUTh NepPOIEHTY.

Bo3MokHBI 1Ba BapraHTa padOThl TPAHCMHUTTEPA!
-HENPEPBIBHBIN ITYCK;

-[IO3HAYHBIN ITYCK.

[Ipy HempepblIBHOM NyCKE€ HAAO JJIATENIbHO HaxaTh kiaBumy' TPH",
nepgoJieHTe MPOABUTAETCS, TEKCT TmeuaTtaetcs. [ns u3roToBiieHUs TEPQPOJICHTHI
BKJIFOUYaeTCs rnepdoparop.

[Ipy mno3HayHOM Mycke KOpPOTKO Haxkarh kiasumy "TPU"ogun 3Hak
CUMTBIBAETCS C nepdonaeHTs U nepQoJieHTa MPOoIBUraeTcs Ha | miar Brepes.
Brikirouenne TPM-1oii ke KIIaBUIIEH.

IIepenaua Tenerpamm ¢ KJIB.
[Iepenaua TenerpaMMel.
1. Haxars knapumy (2)"BeizoB".  CBeToMHAMKAaTOp  CBeTUTCA.  llewararomee
ycTporcTBo niedaTtaeT: GA
2. Habupaem Homep. [1Y neuataet HaOpaHHBIN HOMED.
Ecnu coequnenue ycranoBmiioch, To I1Y neuaraer: DF
Ecnu coenuHeHue ycTaHOBWIJIOCH, TO ammapar nedataer ogHou3 coodmenun: OCC,
DER, NP, NCu BreIkiTIOUaeTcs.
3. Haxkatp xiapunm LU, ITY 1+ aTaeT aBTOOTBET MPOTUBOIIOIOKHOTO AOOHEHTA.
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4. Haxatp xnasumy " S 3/JECH ".Ilpoucxoaut nepenavya u nedarb COOCTBEHHOTO

aBTOOTBETA.
5. lns pa3zbeMHeHus HaxaTh kiapuiry "O10oit".
6. [lepenaya u npueM tenerpamm yepes noctossHHyro cBa3b "TOUYKA-TOYUYKA".

1. Haxatp xnaBuiry "Bsi3os".

'CBGTOI/IHI[I/IKaTOp CBCTUTCH,

-BkiarouaeTcs ocBelieHHUE MeUYaTHOTO I10JId,

—Heana}omaﬂ KapCTKa YCTAHABJINBACTCA B HAYaJIC CTPOKHU.

2. nmepeaaTrb TCKCT.

Tenerau OTKIHOYACTCS acpes3 IHMH. moce MMOCICAHCTOOTIICYAaTaHHOI'O 3HAKa.

NS

[lepenaua u mpueMTenerpaMm ¢ NOMONIIBIO MPUCTABOK ABTOMATUKH.
[lepemaya TenerpamMm ¢ HOMOIIBIO TPAHCMHUTTEPA.
3anpasuts B TPU nepdoinenry.
Y CcTaHOBHUTH COETUHEHUE.
Haxatp ximaBumy « Bxi. TPH»,ienTa Tpancnoptupyercs. TekcT neyaraercs u

nepenaercs.

Haxare kmaBumy "KTO TAM".Ileuataercss aBTOOTBET MPOTHUBOIOJIOKHOIO
aOOHEHTA.

Haxate  kmaBumy  "otOoi". B pexum  nokosa.  Kpone  3Toro

BO3MOXHOABTOMAaTUYECKOE  Pa3bCIMHEHUE  COCAUHEHUSIIIOCIE  OKOHYaHUS
nepdonentel. Eciu mocie BKIIOYEHUS TpPaHCMUTTEpa HaXaTh KIIABUIITY
"ABTOMaTUYECKOE Pa3beINHEHUENOATOTOBUTD'', TO MPOU30MIET aBTOMATHYECKOE
pazbeIMHEHNE COSTMHEHHS] C 0OMEHOM aBTOOTBETAMH.

Ilepenaya w mpueMm TelerpaMM C TOMOIIBIO JUCTAHIIMOHHOTOBBI30BA

CUYMTBIBAIOILETO YCTPOUCTBA.

JINCTaHUIMOHHBIN  BBI30B  CUMTHIBAIOLIETO  YCTPOWMCTBA BO3MOXEH  €CIIH

MPOTHUBOIOIOKHBII A0OHEHTCKHI TeNleTaln AJid 3TOT0 MOJATOTOBJIEH CIEAYIOIUM
o0Opazom:
1. B pexxume mokost 3arpaButh nepdosienty B TPM.

2. Haxatp kiiaBuiny "BbI30B MOATOTOBIEH".

-CBETOMHAMKATOP CBETUTCH.

JIist nucTaHMOHHOTO BbI30Ba TPM MpOTHUBOIIONIO0KHOTO a00OHEHTa HYXKHO:

1. YcTtaHoBUTH CBS3b:

Haxartp knaBuiry "BbI3oB".

'CBGTOHH}II/IKaTOp CBCTUTCA,

-ITY ormeuaraer: GA.

Ha6path HOMep IPOTHUBOIIOIOKHOTO a0OHEHTA.

CoenuHeHue yCTaHOBUTCS.
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-ITY orneuaraet: DF.
2. Haxxatp knaBuiny "\* TAM?".
-ITY oTneyaTtaeT aBTOOTBET MPOTUBOIIOIOKHOTO AOOHEHTA.
3. Haxxatp kiaBuiry ﬂ "A 3JECBH". [Ilepemaua u mnedatb COOCTBEHHOTO
aBTOOTBETA.
4. HaxaTh KJIaBUIIY -—e—-A3ast CTpOKa".
5.JlucTaHIMOHHBIN  BBI3OB  cuuThiBatomiero ycrporcrea. C KJIB mnepenartsb
KOMOHMHAIUIO 3HAKOB (JIAT) KLKL. CuursiBaroiiee YCTPOMCTBO
IIPOTHUBOIIOJIOKHOTO a0OHEHTa BKJIIOYAEeTCs. TeKCT mepefaeTcss U IedaTaeTrcsl Ha
00oux TeneTaimnax (€ciu peKUM MOTYyAYIUICKC).
6. [locne okoHuanus nepenayu tekcra Haxath kiaBumry "KTO TAM?". [leuataercs
aBTOOTBET MPOTUBOIIOIOKHOTO A0OHEHTA.
/. Haxkats xnaBumry "Ot16oit".

JlucTaHIIMOHHOE BKJIIOUECHHE pernepdoparopa.
1. YcraHoBKa coeTMHEHUS.
2. O6MeH aBTOOTBETaMHU.
3. Brmouenue PII®D mporuBomosioxkHOro aboHEeHTa mepenadeil 4-Xx KOMOWHAIM
"JIAT" "C" (CCCC) YetbIpe ¢ MOXKHO Mepe/laBaTh rnepes; 00OMEHOM aBTOOTBETaMMU.
4 Texct mepenaercs, a y DPOTHUBOMOJIOKHOIO abOoHEHTa mnepdopupyercs.
BrixtoueHne AMCTAaHIIMOHHOTO BKIIIOYEHUSI pernepdopartopa MPOUCXOIUT B JH000E
BpeMs nepefadn teaerpaMmel nepenayeit 4-x komounanui "JIAT" "F" (FFFF)
5. OOMEH aBTOOTBETaMHU.
6. OxoHYaHUE TIepeadn.

Buapl 3an10MMHAOIKMX YCTPOKCTB U UX UCHOJIB30BAHUE.

TpeGoBaHus TEXHUKH 0€30MTaCHOCTH.

1.K paboTte c ammapatoM JOMYCKAalOTCS JHIA, W3YYUBIINE TEXHUYECKUE
XapaKTePUCTHKH, CTPYKTYPHYIO CXEMY, IPHHIIMIT pa0OThI M KOHCTPYKIIMIO ariapara,
HAa3HAUYCHWE  OPraHOB  VyMPABJICHHWS H  CICAYIONIME  TpaBWIa  TEXHUKH
AIEKTPOOE30IIaCHOCTH.

2.ITpu pabote ¢ 3IeKTpoarapaToM 3ampemaeTcs:

- BKJIFOYATH ammapar B CeTh 0€3 pa3pemeHus Ipero1aBaTeis;

- BBIKJTIOYATH aIlliapar U3 CeTH MPHU BKIFOUYSHHOM TyMOJiepe 0JIoKa TUTaHHSI,

- OKCILIyaTHPOBATh allapatr ¢ OTKPBITHIM KOKYXOM;

- MPOM3BOJUTH YHCTKY M CMa3Ky MEXaHHU3MOB, COCAMHCHHE W pPa3beJIUHECHUE
pa3beMOB, PETYJMPOBKY W YCTPAHCHUS HEHUCIIPABHOCTEH B JJICKTPUUYECKOW CXeMe
anmapara 06e3 OTKITIIOUCHHSI €T0 OT IMUTAIOIIEH CeTH;
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- IPOU3BOJIUTH 3aMpaBKy NepQoJIEHTHI P BKIOYECHHOM JIBUTaTeNe penepdoparopa;
-KacaTtbCs  TOJILIMA  pyKaMM  KOHTAKTOB  II€YAaTHBIX  IIIAT,  Pa3beMOB,
AIEKTPOABUTATENA, IIEKTPOMArHUTOB IIPU BKIFOYEHHOM ITUTAHUU.

[Topsmox npakTuyeckoit padbotsl ¢ Teneraitnom F-2000
1. [Tpoepka paboTOCTIOCOOHOCTH B MECTHOM PEKUME
2. Ilepen HauaaoM pabOTHI HA anmapaTe HEOOXOAUMO MTPOBEPUTH HAIUYHME PYJIOHHON
tenerpadHO JEHTBI W TEepGOPaTOPHOM JIEHTHI (MMPU OTCYTCTBHH HEOOXOIUMO
IIPOU3BECTHU UX 3aMPaBKY).
3. Tlogkmrouuth ceTeBOod Kabenb K 3eKTpoceTH. IIOJHATh BEPXHIOI KPBIIIKY
anmnapara. YcTaHOBUTH TyMmOiep Osoka mutaHus B nojioxeHue CETb. Onyctuts
KpBIIIKY. BKIIOYUTE MeCTHBIM pexum. BximouuTs penepdopaTopHyr0 HpPHCTABKY.
[lepenats ¢ KJIaBUATYpPBI TEKCT (TEKCT JOJDKEH MeYaTaTthesl Ha TenerpadHoi JIEHTE H
nepdopupoBatbcsi Ha MNepPPOJICHTE), UCKYCCTBEHHO BHOCS B HEr0 B 3aJaHHBIX
MPEno/iaBaTesieM MeCTax OIMOKU U UCIIPaBJIsAsA UX Ha nepdoseHTe.
4. IlpoBepka paOOThl TPAHCMUTTEPHOM NPHUCTABKU. YOETUTHCS B OTCYTCTBHUU
OLIMOOK B HAalleYaTAHHOM TEKCTE.
5. IlpoBeputh pabOTy KOMMyTaTOpa aBTOOTBETA.
6. [IpoBeputh pabOTy 3alIOMUHAIOIIETO YCTPOUCTBA.

Copepxanue oTueTa 1mo padore.
1. KommrekT anmmapara F-2000.
2. OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTHUKH.
3. Onucanue pe3yiabTaTOB MPOBEPKU PabOTOCMIOCOOHOCTH arrmapaTta (Ipu 3TOM BCe
HareyaTaHHbIE TEKCThl AKKypaTHO BKJIEHBAIOTCS B OTYET, a MepdorIeHTHI
BKJIJIBIBAIOTCS B HAKJICCHHBIM OyMa)kKHBIN KapMaH).

KoHTpoapHBIE BONTPOCHI
1. Texunueckue xapaktepuctuku Teieraiina F-2000
2. B gyem 3akitouaercs 00U MpUHIUT paOOTHI armapara.
3. Kak paboraet 00K KJ1aBHATypbI?
4. Kak paboTtaet 0JIOK MeyaTaromiero ycTporucrna?
5. Kak pabotaet Tpancmutrtep u pernepdoparop?
6. Kak paboTaeT 3anoMuHaroiiee ycTpoicTBo?
7. Kakoe Ha3zHaueHHE WMEIOT KJIABUIIM YIpaBieHHS paboToil pemepdoparopa u
TpaHCMUTTEpPA?
8. Kakoe Ha3HaueHrEe UMEIOT KJIaBHUIIN YIPABICHUS 3alIOMUHAIOIIET0 yCTponcTBa?
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JlabopaTtopHas paborta Ne2.2
Nzyuenue Tenerpaduoro anmapara F-2500

[lear paboThl: H3yYEeHUE TEXHMUECKHX XapaKTEPUCTUK M  YCTPOUCTBA
tenetaina F-2500 , BkItoueHHe, HACTPOKa U paboTa B MECTHOM PEXKHUME, PEKUME
[IpOrpaMMUpPOBaHMs, IMepefada TeJlerpaMm,padoTa C  DIIEKTPOHHOM  JOCKOM
O0OBSIBJICHUM.

Conepxanue paboThl. M3yunTh Ha3HAYEHUE, TEXHUUYECKUE XaAPAKTEPUCTUKU
npuHuun Aeiicteus ammapara F-2500. IlpoBectu BKJIIOYEHHE U TPOBEPKY
paboTOCIIOCOOHOCTH amnmapara B MECTHOM pexume. [IpoBecTu mepenauy v mpuem
3ajaHHON uHpopmanuu ¢ mnomoinbio ammapata F-2500. IlpousBectn 3amuch
uHbopMallMM Ha JUCKETy, CUMTATh 3alUCAaHHYI0O MHPOPMALUIO C JUCKETHI.
PenaktupoBanne Ttekcrta. Pacmewartka Tekcra Ha Oymare. 3amporpaMMHpOBaTh B
TeJeTalle BpeMs, YMCIO, MPOBECTU 3ampoc curHaiza ob omuoOkax. IloarotoBuTh
OTYET 10 JabopaTopHOil padoTe.

Ha3nadeHue u TexHUUeCcKue XapakTepucTuku ammapara F-2500

Amnmapatr F-2500 mnpezacraBisier coOOl COBpPEMEHHBIM TEPMUHAN CBS3H,
OTBEYAIONINI CaMBbIM BBICOKMM TPEOOBaHUSAM, MPEIBABISIEMBIM CETOJIHS K CPEJICTBAM
KoMMyHUKaruu. [Iporpammupyemas 3JI€KTpOHUKA YIPaBICHUS JEIAaeT BO3MOXHBIM
JIETKUM JOCTYI B JIOKQJIBHBIM (MECTHBIN) PEXKUM JJIsl OCYILECTBJICHUS MOJATOTOBKHU
COOONIEHUS] HE3aBUCUMO OT TOro, WAET JM Iepefadya Wi MPUEM BCTPEUYHOIO
cooOtmenus[8].

brnaromapss HanM4MIO HAKOMUTENs HA MAarHUTHOM JUCKE ammapar o0jajgaeT
PAKTUYECKA HEOTPAHMYCHHOW TNaMAThIO IS apxXxuBaluu Bammx cooOmieHwi.
AmmapaT TOCTpPOEH U3 OTIEIbHBIX MOMIYJCH: OCHOBHOM ammapar, MOHUTOp U
KJaBuarypa. Takas KOHCTPYKIUSI TIO3BOJISIET BHIOPATh ONTUMAIBHOE pa3MelleHne Ha
pabouem mecre.

OyHKIIMOHAIbHBIE BO3MOXKHOCTH anmnapara F-2500 moryt ObITh pacuIMpeHbl
n00aBJIECHUEM K HeMY Nep(OJICHTOYHOIO YCTPOMCTBA M IUIATHI COMPSDKEHUS C
HepCoHaIbHBIM KoMIbIoTepoM MS/DOS.

Texanueckue xapakrepuctuku ammapara F-2500
Tabmuma 2.2.1. — Texaudeckue cpencrna anmapara F-2500

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

Konuposanue 3HakoB U IPYTUE 5-2JIMHEHTHBIE KOIbI

CxkopocTh TenerpadupoBaHus 50/75/100 bon-nepexnouaemo,
BO3MOKHO TEpernporpaMMHUpPOBaHUE Ha
200 bonx

Bun Mmonynsunmn -BBICOKHUM YpPOBEHb, OJHOMIOJKOCHOM TOK

40MA,;
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-BBICOKHI YPOBEHb, ABYXIOJIIOCHON TOK
20MmA 1pum 20, 30, 48, 60 B;

-HU3KUW yYPOBEHb,
cThIK E.

HGpCMGHHBIﬁ TOK,

Ilonxrouenne K ceTH MATAHUS

Hanpsxenue cetn

220B15%

Yacrora ceTtn

40-60 I'x

[ToTpebnsieMast MOIIHOCTD

B pEeKMME rOTOBHOCTHU-18 BT
B pabouem pexume -58 BT

Pabouune mapameTpol

YpoBeHb 1IymMa

Bakc. 60 nb

Moaynu annapara(MOKHO

YCTaHaBJIMBATb OTI[CJIBHO)

OcHOBHOI1 anmapat

COJICPKUT CIICYIOLINE Y3IIbI:
-[I€YaTaIOIIEe YCTPOUCTBO;
-IUCKOBO/;
-3JICKTPOHUKAYTIPABJICHUS;
-0JIOK MOIKJTIOYEHUS,

-3JIEKTPOITUTAHUE.

KnaBuarypa NOJAKJIIOYaeTcss  uepe3  kabembp K
OCHOBHOMY ammapary

Monwutop MOAKIIOYaeTcs:  4epe3  kKabeinb K
OCHOBHOMY ammapary

[leyararomiee ycTpoucTBO

Croco0 meyaru TodyeuHas Marpuna 9 14

CxopocTb neyaTanus 50 3HaKOB/C

Buaer mipudra JATAUHCKUKA  mwpudT W KUPWLIUILA,

OompiIie OyKBbBI

Tuner mpudTra

-JIEBBIM KyPCUB-IUAJIOT C OIIEPATOPOM;
-IPaBbIi KypPCUB-MECTHBIM pPEXUM U
nepenaya,

-IpSAMON WPUPT-TIPUEM.

3Y Ha MarHUTHBIX AUCKaX, THUCKETa

MHUKpO auckera 3,5mtoiima - DS/DD

C€MKOCTH ITaMATH

720 xbaiit B popmare DOS

OnektponHoe 3Y

€MKOCTh 32kbauTt

Hakomurens cooGmenuit. [Ipuemnsiii HakonuTens 3Y KoM(pOPTHOTO yIpaBIICHHUS,

COCTOMUT U3

-Hakonurens KpaTKnux TEKCTOB

J0 26 KpaTKMX TEKCTOB Bakc.mo 256
3HAKOB

-Hakonurenn JJIA ABTOMAaTHU4YCCKHUX

10 35 3agaHuil Ha nepegady makc.mo 10
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BbI3OBOB

COOOIIEHUN KaXKI0€

-Hakonurenr, U1 aBTOMAaTHYECKHUX | 10 35 BBIBOJOB Makc. o 10 cooOieHuit

BBIBOJ OB a0OHEHTOM

KaXKIIbIN

-HaGopusiii

HAKOIUTENb | MAaKC.35 TENEeKCHbIX HOMEpPOB Habopa

JUISICOKPAILIEHHBIX HA0OPOB

a0OHEHTOB, Makc.lo 32 HaOOPHBIX 3HAKA
1 25 3HaKOB KOMMEHTapHs

-HakonuTenb mOBTOPHBIXHAOOPOB

ABTOMATHU4YCCKOC 3aIlIOMHUHAaHUC
IHOCICAHCT O Ha6paHHOFO TCICKCHOT'O

HOMEpA

OynKkuMoOHaANbHBIE KiIaBuIny anmapaTa F-2500

Tabmuma 2.2.2 — ®dyHKIMOHAIBHBIE KiaBumy anmnapara F-2500

KrnaBumum ynpasienus

MECTHBIN PEKUM

Ul TIOATOTOBKH COOOIIEHUS BKJIIOYAETCS
"MECTHBIM" pEXKHM" M OJHOBPEMEHHO 3KpaH
MoHuTOpa. Ecam B 3TO Bpems MNPUXOIUT
BCTPEYHOE COOOIICHHE, TO MECTHBIM PEXUM
NOKUJAETCS, W MPUHUMAeMoOe COOOIIEHUE
BBIBOJIUTCS Ha I1€YaTh.

HeBo3mytieHHbIN
MECTHBIN PEKUM

JUis  TmoAroToBKM cooOuieHust 0e3 momex
BXOJISIIIIUMH BBI30BAMMU BKJIFOYAETCS
"HEBO3MYLIEHHBI  MECTHBIA  peXuUM' U
OJIHOBPEMEHHO JKpaH. 3aKaHYMBAETCSH JTOT
pexuM padOThl MOBTOPHBIM HAXKATUEM 3TOU
KJIaBuIIM, JuU00 B clydyae HalOJHEHMs
npueMHoro Oy(hepHOTO HaKOMUTENsT U eCIu
TpeOyeTcs oTnevaTaTh NPUHATOE COOOIICHHUE.

[Tocne HaXkaTus 3TOM KIABUIIHU U MOTYYEHUS
3anpoca K Habopy MOKHO BbI3BaTh A0OHEHTA.

‘Cl ’ Br130B 5
Ecnu pabortaete B pexxrme IpsiHOM CBS3U, TO
Ha)KaTUEM 3TOW KJIABUIIIHU CBS3b YCTAHOBJICHA.
Haxxatem »2TOH KJIaBUIIK 3aKAaHYUBAETE
B . CcBA3b. Bo BpemMsa coeauHEeHHMS W Ha
O Ot06oit P

npotskenun nepenaun CUJ ceetutca. Ilpu
HapyuieHuu Ha tuHun CUJ1 muraer.

CoxkpariieHHbIN HAOOP

Haxaruem 3T0M KJIaBUIIN H MTOCIEAYOIIUM
Ha0OpPOM COKpAIIIEHHOTO HOMEpa 3aIyCcKaeTcs
COKpaIIeHHBIN 1100 TOBTOPHBIN HAOOD.
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Jlist mpousBenenust 10 Habopa B pekuMe
nepesayy anmnapar rnepekyirouyaercs B

e Jlo Habop coctosHue Habopa. [1pu nHadbope CU/|
ceetutcs. B pexxume OTX cBeTOMHAMKATOP
MUTAET.
ITocne HaxxaTHs ATOM KIIABUILIM COCTUHECHHUE B
KOHIIE MEepe1aBaeMOro COOOIICHUS

Lz ABTOMaATHYECKOE

CO ABTOMATHYECKU pa3beaUHACTCS(B

L pa3beINHEHUE

HaJ[IeXKaIeM TOPSIKe, C 0OMEHOM
aBTOOTBETAMH).

TeKkCTOBBIM HAKOTUTEH

Bxomouenue pesxxruma 00pabOTKH TEKCTOB.
Ecimu CHU ]I muraet, HaKoIuTellb TEKCTOB
TTOJIOH.

Ilouck

Haxxatriem 3Toi KJIaBUIIIH 3aITyCKaeTCs
IpOIIeaypa MOUCKA MITH BBI3BIBAIOTCS CITHCKH
COJICpKAHMUSL.

Crupanue

Knauma ctupanus 1j1si KOppEKTUPOBKH
TEKCTa WX I OTMEHBI OIIHO0YHO
BBEJICHHOM KOMAaH/IbI.

Pexxum
MIPOrpaMMHUPOBAHUS

BBoa nporpamMmmupyeMbix hyHKIUH TTOCTE
JUTATEIIbHOTO HaXKaTUA KJIABUIIIU B COCTOSTHUU
pexuma nokosi. CUJL ceetutcs. [ToaroroBka
pOrpaMMHUPOBAHUSI HAKOTIUTENSI HA0OPOB
HAKOMUTEJS KPATKUX TEKCTOB, HAKOTTUTES
BBI30BOB, HAKOIIUTEJIA 3aJJaHUI Ha Mepeavdy u
YCTAaHOBKH METOK OCTaHOBA KPaTKUM
Ha)KaTUEM KJIaBUIIU B MeCTHOM pexkume. CHUJI
MUTAET.

Ehl=

Knasumm xypcopa

C nomompl  3TUX  KIABUII  KypCcop
NO3UIIMOHUpYETCsT  Ha  dkpaHe. Kaxpnoe
Ha)KaTUE KJIABUIIM COOTBETCTBYET CMEIICHUIO
Kypcopa Ha OJIHy CTPOKY BBEpPX/BHHU3 WJIM Ha
OJINH CHUMBOJI BJIEBO/BIIPABO.

AndasutHo-1IM(ppoBas Ki1aBuaTypa

JNIAT

[lepexmtouenre Ha TATHHCKUN TIPUPT.

pycC

[lepexmtouenne Ha pyCCKUM MPUPT.
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Lue [epexmtouenne Ha HU(PBI/3HAKH.

[Ipu 0AHOBPEMEHHOM HAXKATUH C KJIABHUIIIAMHU Kypcopa NpOU3BOAUTCS
nepeMeIieHre Kypcopa, o cJioBaM BJIEBO/BIPABO JMOO BBEPX/BHU3 K

>

v HayaJly WIK K KOHILY TeKCTa.
[Ipu OTHOBPEMEHHOM Ha)KaTUU C KJIaBHIIEH ""cTUpaHue" TPOUCXOAUT

CTHPAHNC BCCX 3HAKOB OAHOI'O, HAYNHAA C IIO3UIHUHU KypCOopa.

HCHpCpBIBHOE? IMOBTOPCHUC ITOCIICOAHCTO BB@I[éHHOFOCI/IMBOJIa;

MMPCKpamacTCAa C OTIIYCKAaHHUCM KJIABHUIIH.

[Tpu HaXkaTUM MPOU3BOIUTCS IEPEXO HA CIAEAYIONIYIO CTPOKY (0e3
BO3BpaTa KapeTKU K Ha4alay CTPOKH).

[Ipu HaXxaTHH MPOMCXOAUT BO3BpAT K Hayally CTpOKH (0e3 nepeBoaa

CTPOKH).

.-'—] HpOI/I3BOIII/ITCSI BO3BpaT KAPCTKHU U IICPCBOJ CTPOKH.

* Bri3siBaeTcst Ko/ oro3HaBaHus Baiiero BcTpeyHOro aboHEHTa.

[Topsinok BBIMOHEHUS MpakTU4Yeckoil padotsl ¢ F-2500
PenaktupoBaHue TEKCTa B MECTHOM PEXHUME.

Jlnst oOcimykuBaHUS JUCKA, Ha)KaTHEM KIIABUINM TEKCTOBOTO HAKOIHTEIS,
BKJIFOUaeM PEKUM 00paObOTKH TeKCTOB. [ 1aBHOE MeHIo aeT Bam 0030p BO3MOKHBIX
npouenyp oOpaOOTKM TEKCTa, W3 KOTOpPhIX Bbl BbhIOMpaeTe HYXHYyI0. 3areM
3aMuChIBaéM TEKCT (0OpaTWTe BHHUMAaHWE HAa €r0 HOMEpP B JICBOM BEPXHEM YTy
AKpaHa).

BepHeMcst B TEKCTOBBINM HAKOMUTEh M MPOBEJACH BCE BO3MOXKHBIC TTPOIICTYPhI
00pabOTKM TEKCTa, MOCPEACTBOM HakaTus kinaBwml: 1 2 3 4 5 6./[nsg oOGcmyxuBanms
ucKa BeIOMpaeM mpoienypy 6. Haxumas kinaBuinny 6, BeI3bIBaeM UMEHA 711 paObOTHI
c auckeTou: 0030p aucka. [IpocmaTtpuBaeM cojiepkaHue AUCKA, HAXKUMasl KJIABUIILY
4,

3anuch TEKCTa HA MATHUTHBIN JHCK.

BepHeMcst B TEKCTOBBIM HAKOIUTEIh, MPOCMOTPUM COJEpKaHUE, BBIOEpEM
HOMEP TEKCTa KOTOPBIM HEOOXOIMMO 3amucaTh Ha IUCK, 3alIOMUHAeM €ro. BxoauMm B
oOcnyxxuBaHue aucka: 6. Ilocie Haxarust 1 Bbl HOMKHBI yka3aTh HOMEp TEKCTa,

KOTOpBIW BBl xkenaere nepenucars U MPUCBOUTH €My Ha3BaHUE.
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[leuats TekcTa Ha Oymary (BBIBOJ).

VYka3zarh Ha3BaHUE TEKCTAKOTOPbIA Bbl XOTUTE OTMEeYaraTh (CM. COJIEPHKAHUE).
JlaTh moATBepKACHUE. BBl MOXKeETE MPOBECTH BCE BO3MOMXKHBIE MPOLIETYPBI CO CBOUM
tekctom[9].

Pexxum nporpaMMupoBaHHUS.

Bo BpeMmsi pexxuMa nporpaMMUpOBaHUsI TEJETallll HE MOXKET OBbITh BBI3BaH
aboHeHTOM. BKiIoYeHHMe pexnma TNpPOrpaMMHPOBAHUS BO3MOXXHO TOJBKO U3
COCTOSIHUSL ~ JKCIUIyaTallAOHHOTO TIOKOS IYyTEM HAXKATUS  KIABHUIIM  PEKUM
MpOTpaMMHUPOBaHUA B Te€ueHHE | CEeK. eclii BBOJa HE IOCIEIOBalO, TO 4Yepe3
HEKOTOpPOE BpEMsl PEXHUM MPOrpaMMHUPOBAHUS ABTOMATUYECKH OTKIOYaroTcsa. B
peXKUME TPOrpaMMHUPOBAHUS HAM MOXKHO YCTAHOBUTH JIIOOBIE BEPCHM M3 HUKE
MePEUYHCICHHBIX B Ta0mIe 2.2.3.

Tabnuna 2.2.3 — OyHk1ua U ee OykBa.

OyHKIUSA KonoBas 6ykBa OyHKIUSA KonoBas 6ykBa
Tect A Yucno B
Bpewms C Tenerp. D
ABT.IIC E Koin.3nakoB F
NurepBan.CTP G Curnan H
Texkcr (aiina I BCTB/IIPIIC J
Hucruieit K DX/HX M
bO/J N [TEPG O

(0003HaYEHHBIE 3BE3/I0UYKON (PYHKIIMU B 3TOM anmnapare OTCYTCTBYIOT)
Jlanee BBeIEeHHEM COOTBETCTBYIOIIEH OYKBBI BBl BhIOMpaeTe IMOJJICKAIIYHO
mporpaMMHpoBaHuio Bepcuio A....0 U mOATBEpXKAaeTe, TENeph 3aaaeTcs Tpedyemoe

3HAYCHHUC U ITOATBCPIKAACTCA.

[lepenaua Tenerpamm c Teneraiina F-2500
Jlnst Habopa TekcTa TejaerpaMMbl HEOOXOJMMO BKIIOYUTH MECTHBIM PEKUM
paboThI Tenmeramma: «T».
Habop Texcta npon3BOAUTCS B CIASAYIONIEM MTOPSIIKE:
-Ha)kKaTh KJIAaBUIITY BBOJA 2 pasa,
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-Habpatb ¢ knaBuatypsl L3I mpoben «II» u 6e3 mpobena nate HAOOp roponaa B
KOTOPBIH MOChUTIaeTCs TenerpaMma (HoMep Habopa UCKaTh B CIIPABOYHUKE);
-Ha)KaTh KJIaBUIILY BBOJIA 2 pa3a;
-Habpath ¢ kiaBuatypsl POCTOB-HA-JIOHY 123432/1 (umdpa nocne apoOHOU
4epThl 0003HAYAET MOPSAKOBBIA HOMep Tenerpammbl 1,2,.... 123432- aBTtooTBer
HAIlIeTo TeJeTaiina), 3areM JaaTh mpoOen H nudpamu yka3zaTh KOJIHYECTBO CIIOB B
TeJerpaMme, 3aTeK depe3 MpoOen ykas3aTh JaTy M Jajee uepe3 mpolen yKas3aTb
Bpemsi. B xoHIie, mocpeacTBoM U poOBOro perucTpa AaTh 3HAK =

HAITPUMEP: POCTOB HA JIOHY 123432/2 20 13/1 1020=;
-Ha)KaTh KJIaBUIILY BBOJIA 2 pa3a;
-Ha0paTh ajipec MoJiydaTesisi TeJerpaMMbl U yKazaTh €ro paMuiInio Mocie Yero 1aTh
3HaK =
-HaXaTh KJIABUITY BBOJA 2 pasa;
-Ha0OpaTh TEKCT TeJeTpamMMbl, COOTIOAAs CIEAYIONIee: MOCIe TEKCTa EPe]] O IMUCKHIO
CTaBUTCS 3HAK=, MTOCIIE TIOJUCH 3HAK- ;
Hanpumep: JJOEXAJI XOPOIIIO=CEPI'EH-;
-Ha)KaTh KJIaBUIILY BBOJIA 2 pa3a;
-nabpate HHHH nath npo6en u HaxxaTh K1aBUIlly BBOJA.

Takum 00pa3om, TEKCT MOATOTOBIICH K OTIPABJICHUIO. BHIXOAUM U3 MECTHOTO
pexuMa mnocliieioBaresibHo HaxaB «T». Bxmtouaemcs B nmaHMI0.Beixogum Ha IIKC
HaOupas ¢ kiaBuatypsl 123912, 3ampammBaeM aBTooTBeT [IKC Haxkatnem KiaBuII

«[I®». JlaemM cBOW aBTOOTBET TMOCPEJACTBOM KIIaBUITH®. BBIBOAMM TEKCT
TeJIETPAMMBbI B JIMHUIO MIOCPEACTBOM MOCIIEIOBATEILHOTO HAXKATUA KIIABUIL: «T» «3»
(HE0OX0IMMO yKa3aTh HOMEP TEKCTa TeJerpaMMBbl, O]l KOTOPBIM OHA ObLIa 3amucaHa
B MaMsITH), HaXXaTh KJaBuIlly BBoja. [locie okoHUaHMs BBIBOAA TEKCTa TeJIerpaMMBbl
HeoOxomuMo ObIcTpo HaxaTh kiaBumy «T» u 3ampocuth aBTootBer I[[KC
nocpeacTBoM HaxkaTus kiaBuil « [ {IADy». [Tocne nonyuenus aBroorseTa LIKC MoxHO
CUUTATh YTO TEJErpaMMa nepeiaHa.

Paborta Teneraiina ¢ 3IeKTPOHHON TOCKOU O0O0BSIBIICHUIM

[Tpu BKiItOUeHHOM B ceTh anmapate F-2500 Mbl uMeeM BO3MOKHOCTh padOTHI €
ANIEKTPOHHON nOcKoW o0BsBIeHui(2/10) moboro ropoma Tae CyIIECTBYeT 3Ta
ciyxo0a.

Jlst Beixoma Ha DJ10 r. PoctoBa-Ha-JloHy HE0OX0AUMO Cieayroiiee:
1. BxJIIOUMTHCSA B JIMHHUIO HAYKaTUEM KJIABUIIIH;
2. HaGpats c knaBuatypsl Homep Habopa 3/10 r.PocroBa-na-/lony 123000;
3. Uepe3s HekoTOpoe BpeMsi TPOU3BECTH 3alpoC aBTOOTBETA IOCPEIACTBOM

MOCJIEI0BATEILHOTO HAXKATHS KJIABMIIL,

4. Ha skpane nosiutcs coobmienue: naire KTKTHHHH npoGen.

Heobxomumo ¢ knaBuarypsl HaOpate KTKTHHHH wu gate mpoGen
IOCPEACTBOM HAXKATHUS HUKHEN IIUPOKOU KIIABUIIIU;
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5. Ha »kpane mosBUTCS MEHIO, KOTOpoe OyneT pacmedarblBaThCs Ha Oymare.
3auHTepecoBaBinii Bac MyHKT MEHIO MOXXHO MPOCMOTPETh U OJHOBPEMEHHO
pacnieyatath cieayromuii obpazoM: HaOpath c¢ knaBuatypbl KTKT u HOMep
TpeOyeMOoro MyHKTa, 3aTeM cliellaTh MpoOes MOCPEICTBOM HaKaTHs IIMPOKOM
xiasumu. Hanpumep: KTKTOO0OI.

Ananornunsie /10 umerorcs:
1. B ExarepunOypre-nHomep Habopa 721000;
2. B Xabaposcke -HoMmep Habopa 141000.

Otuer o padote
1. OcHOBHbIE TEXHUUYECKHE XapaKTEPUCTHKHU.
2. Onucanue pe3yabTaToOB MPOBEPKHU PaOOTOCIIOCOOHOCTH armapara.
3. [IpuioKuTh K OTYETY paclieuyaTaHHyIO TeIerpaMMmy.
4. PaboTa C 3JIeKTpPOHHOU TOCKOW OOBSBICHUM.

KoHTposbHbIE BOIIPOCHI
1.Conepxanue pabOTHI.
2. OcHOBHbBIE TEXHHUYECKHUE XapakTepucTuku ammapara F-2500.
3. OOuuit npuHIKI PaObOTHI.
4. PaboTa B 00111€eM peKUMe (MECTHOM).
5. Ilepenaya TenerpaMmel B peKMME ITPOrPaMMHUPOBAHUSL.
6. KimaBuartypa u 3anuceiBaroniee yCTpoucCTBO.
7. llepenaya TenerpaMm ¢ MOMOIIBIO TUCKETHI.
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JlaGoparopHnast pab6ora Ne 3

N3ydenne HpakCUMHUIBLHOM CBSI3U.

Lenpro HacTosimie pabOThI SABIAETCS WM3YyYEHUE NMPUHIUINOB (HaKCUMUIBHOU
CBS3U, U paboOTHl ycTpoiicTBa (hakcumuibHOM ammapatypa rpymnmnbsl G3, ITU-T nHa
npuMepe ¢dakcuMuiIbHOro anmapara thuna MX-2 ¢upmer SHAI1P, a Tak xe
OBJIaJICHUE MTPAKTUYECKUMHU HABBIKAMU PaOOTHI.

3ananue:

[Tonp3ysAch HACTOALIMM ONMCAHUEM U PEKOMEHIOBAHHOM JINTEPATYPOU U3YUUTH:

- npuHIUI (aKCUMUIBHOU CBSI3H;

- TpeboBaHMs K (haKCUMUIBHOM amnmapatype rpynimsl 3 pekomenganuil TU-T;

- MPUHIUI JIEUCTBUS, TEXHUYECKUE XaPAKTEPUCTUKH, YCTPOUCTBA U KOHCTPYKIIUIO
dakcummibHOrO anmnaparta TX-2;

- OBJAJETh MPAKTUUYECKUMHU HABBIKAMH pa0OThl C (PAaKCUMHIBHBIM almapaToM,
MOATOTOBUTH MUCHMEHHBIN OTUET 10 JTabopaTOpHOU padoTe.

[TosicHenus k pabdore.

OO6sacTh DJIEKTPOCBSA3M, KOTOpas 3aHUMAETCs Iepefavyel HEemoJBMKHBIX
U300pKEHUI TI0 KaHallaM DJIEKTPUYECKOW CBSI3M, Ha3bIBaeTCs (DAKCUMUIIBLHOM
CBs3b10. PaKCUMIIIBHON CIIOCO0 mepenayn HHPOPMAaIUK SBIISIETCS] YHUBEPCATbHBIM.
M oanHakoBO yA0OHO MepenaBarh J00ble H300paKeHUs: BETHBIE U YEPHO-OEIIbIe
dotorpaduu, wyeprexku, rpaduku, KOppeclnoHJeHIM0. B ciydae mnepenauu
MTOJTyTOHOBBIX 4Y€PHO-0€IbIX H300pakeHUN (PaKCUMHIBHBIE CHCTEMBI, HA3bIBAIOTCS
$oTO (paKCUMHIIBHBIMHU, TOCKOJBKY HOCHUTEJIEM 3alliCH 4Yallle BCEro sBISETCS
dororénka uiu Qgorodymara. CucTeMbl, oOecrneUMBaIOIIMEe Tepeaaqdy IBETHBIX
M300paKEHUI, HA3bIBAIOTCS IBETHHIMU (DaKCUMIUIBHBIMU. [I[pUHIIMT OCyIIIeCTBIECHUS
(haKCUMIIBHON CBSI3U COCTOUT B CJICAYIOIIEM:

on | aun b yne IPE@‘* yNC [aluan el oy =
oy A I
=

Pucynok 3.1- Cxema pakCUMUIBHOH CBSI3U
N3o0paxenue  (opuruHaig), ToJJIekallee  Iepenaye,  MOJBEpraercs
CKaHMPOBAHUIO CBETOBBIM IISITHOM TpeOyeMbix pasmepoB. IlsaTHo dopmupyercs
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CBETOONTUYECKOM CHUCTEMOM, COACPMAIIEHM MCTOYHUK CBETAa U  OINTHYECKOE
ycTpoiicTBo. Ilepemenienne mnsATHa MO MOBEPXHOCTH OPHUTMHAIA OCYLIECTBISETCS
pa3BepThiBaoUM ycrpoiictBoM (PY). YacTh cBeTOBOro moToka, Majarollero Ha
AJIEMEHTAPHYIO IJIOIIAIKY OpUTHMHAJIA, OTpaXKaeTcs u MOCTYTIAET
HadoTosmekTpuyeckuii  ipeoOpaszoBarens (PII), B KOTOpOM TPOUCXOAUT €T0
npeoOpa3oBaHre B SJIEKTPUUYECKUN BUICOCUTHAT. AMIUIUTYJa BHUICOCUTHANIA Ha
BBIXOZIe  (oTormpeoOpa3oBaTesss  MPONMOPIHMOHATBHA  BEIMYMHE  OTPAKECHHOTO
CBETOBOTO MOTOKa. Jlamee BHIEOCHTHANI IMOCTYMAET HAa BXOJ aHAJIOTO-IH(PPOBOTO
npeobpazosarens (ALI), roe mpeobpazyercs B iUpPOBOM KO,

C Beixoma AIlIl nudpoBoit kox TmoOCTymaeT Ha BXOJ YCTpOMCTBa
npeobpazoBanus curHaioB (YIIC), B COOTBETCTBUM C OJHUM U3 TPOTOKOJIOB
MOJYJISIIIUM CHEKTp HU(PPOBOr0 BHUIACOCUTHANIA IMEPEHOCUTCS B OOJACTh YacTOT
HCIIOJIb3YEMOT0 KaHalia CBs3H [6].

Ha npueMHON CTOpOHE, NMPUXOIAIIMK W3 KaHAJIa CBSA3M MOIYJIMPOBAHHBIN
curHain nocinegoBarenbHo moctynmaer B YIIC u HAIl mma agemomynsiuuu u
mudpoanasioroBoro  mpeoOpaszoBanusa. Jlamee  BujeocurHajg — IMOCTyMmaeT B
BOCIIpou3Bosiee ycrpoiictBo (BY), rae B pesynbrare 1eicTBHS pa3BepThIBAIOIIETO
yCTPONCTBA HA OJIAaHKE BOCIIPOM3BOJIUTCS KOIHUS MEPEJaHHOTO U300paKEHUSI.

[Ipouecc monyyeHuss KOHEUHON (PaKCUMWIBHOW KOIMHMH, OOpaTHBIN Ipoueccy
CKaHUPOBAHUWS, HOCUT Ha3BaHUE perummkanuu. s obecriedeHuss CUHXPOHHOCTH M
CMH(a3HOCTU pPa3BEPTOK Ha Mepeaaronied U MPUEMHOM CTOPOHAX HCIOJIB3YIOTCS
ycTpoiictBa cunxponuzaiuu (YC).

Cornacio pexkomenganusiM TTU-T B 3aBUCHMOCTH OT MCIIOJIB3yEMOI'O0 BHAA
MOIYJISIUU PA3THYAIOT (PaKChl YETHIPEX TPYIII.

Otnuuue dakc anmapaToB Tpynmnbl 3 oT 0Oojiee paHHHX 3aKIOYaeTcs B
MOJIHOCTBIO IU(POBOM METOJIE mepenadu co ckopoctsmu go 14000 owut/c. B
pe3ynbTaTe, MPUMEHEHHUs CkaTue, dakc Tpymmbl 3 mepenaét crpanuiry 3a 30 - 60
cexkyH[. [Ipu yxyameHnn kayecTBa CBsI3U (pakchl IPYIIbI 3 TEPEXOAAT B aBapUMHBIN
PEXHM, 3aMeJIJIsIsI CKOPOCTh MEPEAAYH.

CornacHo cTaHAapTy rpynmnbl 3 BO3MOXKHBI JB€ CTEIEHU pPa3pEUICHUS:
cTaHAapTHas, oOecneunBatomee 1728 Touex/maioiM 1o ropuszoHtamu u 100
TOYCK/MIOWM 10 BEPTUKAIW W BBICOKAsA, YJABAWUBAOINIAsl KOJIMYECTBO TOUYEK TIO
BepTukanu, uyrto naét paspemenue 200 x 200 Todex/moliM W B JIBOE€ YMEHBIIIAET
CKOPOCTb.

dakCUMUIIBHBIE alllapaThl TPETEH IPYINbl OPUEHTUPOBAHBI HA UCIIOIB30BAHUE
tenedonnbix kaHajaoB KTCOIL. [IpakTudyecku Bce mpojjaBacMble B HACTOSIIEE BpEeMs
(hakchl OCHOBaHBI HA CTAHAAPTE TPYIIIIHI 3.

®dakcumunbhbii anmapat tuna NX-2 dupmer SHARP.
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OCHOBHBIE ~ TEXHUYECKHE XapaKTEPUCTHKU  (DAKCUMHIBHOTO  armapara

npeacTaBiieHbl B Ta0auie3. 1.

Ta6numa 3.1- XapaktepucTuku pakCUMUIBLHOTO anmapara

Tun ucnonb3yembix NUHUA

KommyTupyemas TeneoHHas ceThb oduiero
NoNb30BaHUA

CoBMECTUMOCTb

'pynna 3 MKKI'T

Pa3mep nokyMeHTa
(MakCMMasbHble pa3mephbl)

216 MM (LuMpuHa)
600 MM (a1HHA)

Bpems nepeaayu

[MpubausurenbHo 30 ¢ HA CTPaHMLY

Paspelaiowias cnocooHOCT:

[opu3oHTaNIbHAA 8 Touek/MM B CTpOKe
BeprukaibHas 3,85; 7,7 NUHUH/MM
DddexTHBHAsA IHPHUHA 203 MM
CKaHHPOBaHMUA
Tun pa3BepTKH [TnockocTHas
Tun ckaHUpPYIOLEro yCTpOHCTBa Marpuua [13C
Cnocob 3anucu TepMuueckum
Cnoco6 cxaTHs MoJoChl KoaupoBanue MOAHPHLIMPOBAHHBIM KOJIOM
Xabdmena

CkopocTb paboTbl MOAEMA

9600/7200/4800/2400 duTt/c

Monynsaums

4- u 8- kpatHas AM-OM

[ToTpebnsemas MOIIHOCTD

[TpubnusurensHo 65 BT

["aGapuTHbIE pa3Mepbl 326x245x124 MM
Macca 3,0 kr
{'—'l
- 5
. 4

ey
g
-

Pucynox 3.2 - Ctpykrypnas cxema mudposoro DAKCA 3-ii rpynmsi.

Ha ctpykrypnoii cxeme rudppoBoro DAKCA 3-if rpymibr:
1 - cuuThIBawOlIEEe YCTPOMCTBO; 2 - YCTPOMCTBO 3amucH; 3 - KoAek; 4 -
YOPABJISIIOLIEE YCTPOMCTBO; 5 - MoJieM; 6 - yCTpOMCTBO Mojauu Oymaru; 7 - maHelb

o0cy>KUBaHUs; 8 - OJIOK 3JEKTPOTUTAHUS.




PassepteiBatromee  ycrpouctso DA, DOCTPOEHHOE C HCHOJB30BAHUEM
npubopoB ¢ 3apsanoBoi cBa3pio (I13C), HE COmEpKUT KAKUX-TMOO MEXaHMYECKUX
CHUCTEM, KpOME CHCTEMbl TMPOTSHKKH OJaHKa C H300paKEHUEM, IOJICKAIIUM
nepeaave.

Ha pucynke 3.3 n3o0pakeHa CTpyKTypa npudopa ¢ 3apsaI0BOH CBA3bIO.

Pucynox 3.3 - CtpykTypa npubopa ¢ 3aps/10BOH CBS3BIO.
3atBopbl UMEIOT JumMHY h = 10 MKM, a paccTosHHE MEXIy 3aTBOpaMHU
COCTAaBJISIET JT = 2 MKM.
B npubopax ¢ 3apsaoBOil CBSI3bIO 3apsiIOBBIA MAaKET MOXET ObITh BBEICH

OyTEM JIOKAJBbHOTO OCBEUICHUS CBETOBBIM IIOTOKOM, OTPA)XEHHBIM  4epe3
ONTHYECKYIO CHUCTEMY (PaKCUMWJIBHOIO ammapata OT OJlaHKa ¢ H300pakeHHEM,
nojuiexkauiuM nepenade. PoTouyBCTBUTENbHAST 00JACTh BBIMOJHSAETCS HAa OCHOBE
dbotonnonoB. JluHeitHas (GOTOUYBCTBUTENIbHASI CXeMa C 3apsjoBOMl  CBSI3BIO
BBINIOJIHEHA HAa OJIHOM KpUCTAJUIE M NPEACTaBIIAET cOOOM KOMOMHAIMIO 00JacTH
HaKOIUIEHUS ¢ (OTOAMOAHON UYBCTBUTEJIBHON CTPYKTYpOHM U JIBYX CABHUTOBBIX
TpaHCcOpTHBIX  [I3C-perucTpoB, Kakabli W3 KOTOPBIX OTHENEH OT HeE
pa3pelarouM 3aTBOPOM U UMEET COOCTBEHHbIE BXOIHBIE U BBIXO/IHbIE YCTPOICTBA.
Koauposanue mo MKX [7].

B cootrBerctBum ¢ pexomenpanueirr T.4 ITU-T nns  daxkcumuiasHON
anmnapaTtypbl TpeTbe T'PYIIbl, UCHOJIB3YETCSI OJHOMEpHAas cXeMa KOAMPOBAHMS I10
MKX (monudunmpoBannbii koj Xaddmana). MKX sBusiercs HepaBHOMEPHBIM
KOZOM, OOECHeUMBAIOIIUM CXKATHE UCKPETHBIX (PaKCUMUIIBHBIX CHUTHAJIOB MyTEM
KOJAMPOBAHUS YEPHBIX U OEJbIX 3JIEMEHTOB M300paxkeHus. Kaxnas cepus 31eMeHTOB
n300paxeHus, JJIMHA KOTOpou Oombiie 64 pazOuBaeTcs Ha JBE CEPUH - OCHOBHYIO,

nuHor N x 64 (rae N-1eroe 4nciio) 1 3aBepiiaronieto JiauHou 0...63.
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Jnuabl  cepuil  oauMHAKOBBIX 3JieMeHTOB (0...63) KOIUpYyOTCS KOJOBOM
KOMOMHAIMEl TaK Ha3bIBAEMbIX OKOHEUYHBIX KOAOBBIX cioB (OKC). JlnuHbl cepuid,
comepxkammx Oosiee 64 dIEMEHTOB, KOJUPYIOTCS KOMOMHAIMEW HavYalbHOIO
kogoBoro cinoBa (HKC), xotopas cooTBeTCTByeT TpeOyeMoil HIJIUHE CEepuu, U
koMmOuHanuenr OKC, kotopasi onpenensieT pa3HUIly MEXAy UCTUHHOW JJIMHON cepuu
U JMHOM cepu, 3akoaupoBanHorM MKC. 3a kaxaoil KoaupyeMou CTPOKOW JTOKHA
cleloBaTh clenuanbHas koaoBas komOuHaius koHma ctpoku (KC) 000 ... 01 (12
OUT), KOTOpast HE BCTPEYAETCs B KOJaX JIJIMH CEpUH.

XapakTepucTuKa MOJIeMa.

MojaeMm ¢akca MOKeT BecTH rmepeaady Ha ckopoctsax 9600/7200/4800/ 2400
out/c. J1nst paboThl ¢ TakOil CKOPOCTHIO MO KaHamy TY UCTOIb3yIOTCSI MHOTOKpATHBIC
MeTtoabl moayJiauu. B pekomenmanuu V.29 MKKTT npenycmorpen mogem Ha 9600
out/c, paboTatouuii ¢ KBagpaTypHou amruiuTyaHoM Moxmyssiued (KAM). Moaem
UCIIONb3YyeT cucteMy curHaioB AM-®OM, T.e. couetaHue MHOTOypoBHEBO AM c
MHOTOIO3UIHUOHHON OM.

CooTBETCTBHME MEXK1Yy MTHOBEHHBIMM 3HAYCHHSIMU IMAPAMETPOB CHUTHAIOB H
YETHIPEXIJEMEHTHBIMH KOMOWHALIUSIMU OMTOB yKa3aHO Ha JUarpaMMe CUTHAJIOB U B

tabmuie3.2.

Tabnuna 3.2 - CooTBETCTBHE MEXIy MTHOBEHHBIMHU 3HAYEHUSIMU TTapaMETPOB.

AGcomoTHas | AMILIMTYHA Ql Q2 Q3 Q4
ba3a
0° 3 0 0 0 1
5 1 0 0 1
45° J2 0 0 0 0
45° 342 1 0 0 0
90° 3 0 0 1 0
5 | 0 1 0
135° J2 0 0 1 1
3.2 1 0 1 1
180° -3 0 1 1 1
-5 1 1 1 1
225° D 0 1 | 0
32 1 1 1 0
270° -3 0 1 0 0
-5 1 1 0 0
315° 2 0 1 0 1
07 1 1 0 1
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XapaKkTepuCTHKa yCTPOMCTBA 3aIMCH.

B ¢dakce mnpumeHsercs yCTpOMCTBO JJIEKTPOTEPMHUYECKOW 3amucu Ha
CHELMAJIbHYI0 TEpPMOYYBCTBUTEIbHYIO Oymary. Pazpemaromas crnocoOHOCTh
AIEKTPOTEPMUYECKOU JIMHEWUKN COCTAaBJISIET BOCEMb 3JIEMEHTOB/MM.
DNEeKTpOoTEpMHUUYECKasl 3allUCh HCIOJIB3YETCS B CPEJHECKOPOCTHBIX armaparax,

oOecrnieunBaeT Xopomee Ka4eCTBO BOCIIPOU3BCACHNA U UMCCT HU3KYIO CTOUMOCTD.

HucTpykius o padote ¢ (hakCUMUIBHBIN aInapaToM.

OTmpaBiieHHE TOKYMEHTOB:

P4X-2 MoOXeT WCHOIb30BaTbCS JUISl TMOJy4YeHUs Kak (aKCUMIIbHBIX
COOOIIIEHUH, TaK M TOJIOCOBBIX 3BOHKOB IO OJIHOM M TOH € Tele(OHHOM JMHUH, a
Takke  OOecrneyrBaeT  WHTETPUPOBAHHBIM  TPHEM  COOONICHHH  JTFOOBIM
ABTOOTBETUYMKOM HIJIU MApaJUICIbHBIMU Telle(hOHAMHU.

NX-2 umeer ABa pexuma rnpuema:

- pexum IN, ucnonb3yercs korja aOOHEHT MOKET OTBeYaTh Ha TeaeOHHBIE

BBI3OBBI JINYHO;

- pexum OUT, ucnons3yetcsi, Korjga HeoOX0AUMO YTOObI IPUHUMATH Telle(hOHHBIE

BBI30BbI aBTOMaTUYECKH.

B pexume OUT, dakc aBTOMaTHYeCKH OTBEYAEeT Ha BCE Tele(OHHBIC BBI3OBBI
MOCJI€ HECKOJIbKUX KOHTPOJIBHBIX MOCHUIOK BBI30Ba, a 3aTEM MIPUHUMAET NI€peAaHHbIIl
JOKYMEHT. UMCJIO 3BOHKOB HCXOJSIIHMX BBI30BOB, MOCIE KOTOPHIX OTBEYAEeT (pakc
MOKHO MEHSTh, yTEM CMEHbI ONuuid. MOXET ObITh YCTaHOBIIEHO JH000€ Ynciio oT 1
1o 6.
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[Tanens ynpasnenus anmnapara HAKP:

LIQUID CRYSTAL DISPLAY SPEED DIAL KEY

A uaxo-KpRECTANNYecKHN Tacrutes REDIAL KEY Bricrpuart naGop
Brinaer pasnauyEsie cooSmenns JosBOoH nocaenHero 2-MACIOBOro HOMEpPa
BO Bpeomd paboTm B HaSpaHHOIO HOMEepa

NpOorpaMMapOoOBaEs RESOLUTION KEY

VYcerasosxa pasypernesHns
| B XOHTPacTHOCTH nepea

OTHPABKOM HIM XOIIH-
FUNCTION KEY poRARTDCoM AOKYMCHTA
BriGop cxemmannHBIxX

* RECEPTION MODE
SWITCH
BmGmpacrca pexEm
ndcrymnesmas Tnd. IsoHXOs
1 = paxcos

SHARF
o L= B
dimling
o1 —_ a =
oz 3 redial
i ) (@28 e =
=1
- = D ® /%
/ el (€2 & /°
L ¥ ‘\
ID KEYS il
RAP Ocranosxa paSoTsl
ABTOMAaTHYCCKHEN HOLD KEY O ee JABCPINCHAN
raGop oxHOIO =H3
HOMEPOB
START KEY
Hauano gpHEeMa HIH
Bepemua QOXYMERTR
NUME KEYS SPEAKER KEY
ene) Brons momepa Ges COPY XEY
Kaomxa ans sabopa & v6xm Cosaamme xomms
IAIHCHE HOMEepPOB/MMCcH noxasTas TAP TP

AOKyMeHTA

Pucynox3.4- [1anens ynpasnenus ammapaTta NX - 2.

[Tomyuyenue dpakcuMIbHBIX cooOmennii Ha ['4X-2.

Jnst monydyeHus: (PaKCUMUIIBHBIX COOOIIEHUN HEOOXOIMMO MOAHATH TPYOKY,
mocie curHana (akca BepKmath g0 mosiBieHus cooOmieHust «RECEIVINGy, nHa
sKpaHe AucIuies (akca, 3a TEM MOJIOKHUTh TPYOKY.

Ecnu BeI3bIBaronuii abOHEHT BHaudalie MEpefacT rojJioCOBOE COOOIIEHUE, a

3aTeM XO4YeT IepeaaTh (akc, TO Tocie pa3roBopa HEOOXOIUMO HaXKaTh KHOIKY
«START», a 3aTeM MOJIOXKHUTH TPYOKY.

Oynkuus AntiJunkFax.

Oyuknus AntiJunkFax npenoTBpamiaer npuem (akcoB OT HEKEIATEIbHBIX
aboHeHTOB. UTOOBI MCIIOIB30BaTh 3TY (QYHKIIMIO, HEOOXOIUMO BBECTH HOMED (hakca,
OT KOTOPOI'O MOJIy4YaTh COOOIICHUS HEXKENaTeIbHO.

KomMmenTapuu:

Oynkuus AntiJunkFax Oyzaer paboTaTh TONBKO TOTHA, KOTJa (pakC HAXOAUTCS B
pexume OUT;

B cniucok AntiJunkFax mMoeTt ObITH BBEICHO JI0 5 HOMEPOB.
[TporpammupoBanue ¢pynkimu AntiJunkrax npuseaeHo B Tabmure 3.3.
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Tabmuma 3.3 -Oynkiuu AntiJunk

lar | Haxumaemsie KomMMmeHTapuu
KHOITKH:
1 Function Ha nucnnee nossutrcs Data Entry (BBOI
JAaHHBIX).
2 Ha nucnnee nosiButcs Store Junk Fax.
3 HaxxumaM «1» 3anuchIBaeTcsi HOMEP B

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

B 3anucek: Beeaure yuciao ot 1 mo 5. Dto
yucno 6Gyaer ykassiBaTh Ha HoMmep (dakca
koTopelii Bel Oynere 3anuceiBaTh B

clenyiomemM mare. Y naneuwue:
BeeauTre  4YHCIO  KOTOPOE YKa3bIBaeT
(npumep) Ha HoMmep ¢akca koTopelii Bel xoTruTe
yAaluTh, a 3aTeM IE€PEeXOJAMTE K luary
#6.
5 Beenurte HoMmep dakca (makc. 20 undp).
(npumep)
6 «START»
7 Lllar 4 uam LlIar 4 yToOBl BBeCTH (yOalIMTh) APYro#
«STOP» HoMmep MM HaxmuTe «STOP» nnsa
BBIXOJA.

YcTraHoBKa ONIAN.

Onuuii, KOTOpbIE MOYKHO HMCIOJB30BATh MPU HACTPOMKE (pakca, IPOU3BOAATCS
yTeM HaXkKaTHs MMaHEIbHBIX KHOIOK TakK, Kak MoKa3aHo B Tabnuie 3.4.
Ta6muna 3.4 — Onuun HacTpOoUKH (hakca.

War | Haxumaemsie KomMeHTapHuu
KHOMKH:
1 Function Ha nucrutee nosisutcs Optional Setting

Jlns  nepeaBHXKEHMs O CIMCKY
YCTAaHOBOK BIIEPENl HAXHUMATH (@#» HIH
«*» 1A NepeABHKEHHS Ha3al.

3 Korna HeoOXxoauMas yCTaHOBKa
MOABUTCA Ha JHUCIUIEE, H3MEHEHHE ee
clelyeT MPOU3BOJAMTH TaK, KaK OMMCAHO

HHXE.
(mpumep)
4 «STOP». Brixon
JlocTyn K ycTaHOBKaM.

YcTaHOBKU:

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

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

¢dakcumunbHbi anmnapat (B pexxume OUT). BBoautcs nro6oe uncio ot «1» 10 «6».
ITo ymomuanuto: «4»
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VYcranoska 2: BBog UMEHU 1 HOMEPA ®AKCA

UtoObl 3amporpamMmupoBath Baimie uMs U (pakc / TeaedoH HOMEP KOTOPBIN
neyaTaeTcsi HaBepXy KaXJIOW CTPaHMIIbI, MCHOJb3Yysd HHCTPYKIHUIO MPUBEIEHHYIO
HUKE.

Ecmu Bwr BBOWTE, HEMPABWIIBHBI HOMEpP WM CHUMBOJI, HAKMMAET KJIABHUIITY
HOETI', uTo6bl IepeMecTuTh Kypcop Hazaj B OIIMOKY, 3aT€M BBOJUTH MPABUILHBIM
Homep win cuMBOJd. (UToOBI mTepememniath Kypcop BIEpeN, HaKMUTE KIABHUIITY

SPEAKER.)

Warn KommeHTapum
Press these keys: P
mgo“ @ 1. " BBOA IAHHBIX " Byner otoGpaxarses Ha  aucnuiee,
© @ 2. "BBOA COGCTBEHHOrO HOMEPA "
oTo0paxaerca auciuee,
eé 3. 3anomuHanue knasueit “start”

Beoa Homepa ¢ ALHOrO para (
MeXIy UHP yer TCA K.

OEO®ODD@D @ yeruasmsacres Krasuuen "
(Example)

ym 13 20 undp). [TpoGen

04" Fnak "+

. S. 3anomunanue knasuweii “start”

u

@O®
@@
@OOO®

SPEAKER

(Example: "SHARP")

6. Bson umenn (Makcumym 13 20 CHMBONOB) OCYILECTBASETCH
QHWIOMHYHO BBOJY HMEHH NHCbMA

- 7. 3anomuHaHMe knaBuiuei “start”
<Y

> Exit.
&9

VYcranoska 2: YCTAHOBKA JIATbI U BPEMEHU
Jlata 1 Bpems MOsIBISIETCS HA AUCIUICE U B COOOILIEHUSX, TIEUaTalOTCsl HaBepXy
KaXXJI0OM CTpaHMUIIbl, KOTOpAs NepenaéTcs, U UCIOJIb3YETCs I Olepauuid Tanmepa.
VYcraHoBuTE 1aTy M BpeMsl, HAKMMasl KJIABUIIM Ha MAHEIW OINepalyuy, Kak MoKa3aHo
Ha Tabnuie 3.5.
- yTtoObl ucHpaBuTh oOwmUOKYy, HaxmuTe kiaBumy SPEEE DIAL, 4to0sbI
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." BBOO JAHHBIX " Bynet orobGpaxaTrbcs
Ha aMcIuiee.
2. VYcranoeka “IATbl U BPEMEHM * 6yner
oToGpaXkaTbCs HA AMCIUIEE.
eé 3. 3anomuHaHue knaBulueH “start”
@ D 4. Baoxa mecsina (2 undps! “01 o 127)
(Example: January)
a @ S 5. BBopa uucna (2 uudps! “01 no 317)
@ @ (Example: 1994) 6. Bson rona (2 undpsl) .
@ 7. BBenuTe NeHb HENEJH, UCITOIb3YSs
(Example: Thursday) |[KOAbI IPHUBEAEHHBIE B TAOIHLIE
) (Exampie) 8. BeenuTte wac (2 uudps “01 go 12”)
@ & R 9. Beeaute MuHyTy (2 uudps: 01 no 59)
D) D) 10. HacxxmuTte "*" nns BeiGopa A.M., uiau "#"
o nns Beibopa P.M.
g\a 11.Tenepb Yacbl HAYHYT UOTU
TS
g@ 12. Beixon xnaBuiueid STOP

[Topsiiok BBIMOTHEHUS TPAKTUYECKOM pabOTHI ¢ (hakcoM

1. [IpoBeputh paboTy ammapaTta B TelaehOHHOU JTUHUU, a TAKXKE HAIUYUE PYITOHHOU

(akcUMWIBHOW Oymaru amnrapare.

2.0CyIIeCTBUTh CEaHC CBS3M C APYTHM (DaKCUMHUIBHBIM allapaToM, YCTaHOBICHHBIM
B Jtabopatopuu (HoMep (hakca yKa3bIBaeT MPErnogaBaTeib).
3. OcymiecTBUTh paboTy pakcuMIIIBHOTO ammapata B pesxkumax INOUT.

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 HENOCTaTOK (PaKCUMHJIBHOTO Crioco0a Meperayud U B
YeM €T0 JJOCTOMHCTBO?

Kax ycrpansercst u30bITOYHOCTh (DAKCUMUIIBHOTO COOOTIIICHMS?

Ot kakux mapameTpoB (aKCHUMIUIBHOTO 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 nosib3oBanusi ¢ 50-X ro0B MIPUMEHSAIOT KaK JIGHTOUHbIE, TaK U
PYJIOHHBIE CTAPTCTOMHBIC TeIerpadHbIe anmnaparhbl, Ha cCeTH aDOHEHTCKOro Tenerpada
- pynoHHble. Hanuune mmMpoKoOW CETH KaHAJIOB U JEHIEBOM OKOHEYHOM aIlaparypsl
MO3BOJIUJIO JOCTUTHYTh HE TOJILKO OOJBIION pa3BETBICHHOCTH TenerpadHoil cBs3H,
HO U BBICOKOM CTEIEHU €€ aBTOMATHU3allMU (110 TEM MEPKaM).

B 60-x romax 20-ro Beka TOJYyYWJ I[IHPOKOE PaCHpPOCTPaHEHUE
MOJIyaBTOMaTHYECKUN Croco0 0O0pabOTKU TeerpaMM METOJAO0M peneppopaTopHOro
nepernpueMa; B MecTax IepernpuemMa pydHas oOpaboTka TelerpamMm CBOAMUTCS K
NEepeHocy OT amnmapara nmpueMa K arrmapary rnepefadu nephopupoBaHHOMN JIEHTHI C
HAMyHIIMPOBAHHOM (HAHECEHHOUN B BHJIE OTBEpCTUM) Ha Hell Tenerpammoit. [lpuem
e TeJerpaMM Ha JIEHTY M JaJIbHEHIas nepenada OCyleCTBIAIOTCS aBTOMATHYECKH.
Takoil MeToA MOJy4HJT Ha3BaHWE aBTOMATH3UPOBAHHOTO TPAH3UTA C OTPHIBOM JICHTHI
(ATOJI), oH MOBBICUII TPOU3BOAUTEIILHOCTH Tpya Tenerpaducra B 1,5 paza.

[TonHyro aBTOMaTM3aLMIO Mpolecca oOpabOTKH TelerpaMM Jajla CHUCTEMa
npsambix coequHenuit (I1C). Tenerpamma oOpabaTbiBaeTcs HE MOATAIHO, OT OJHOTO
TeserpaHoOro MmyHKTa K JApyromy, a Nepelaercss HEMOCPEIACTBEHHO W3 OTIEJICHHUS
CBSI3M, TJ€ TejerpamMma I0JlaHa, B OTJEJEHHME CBsI3U, U3 KOTOPOro OHa Oyner
JOCTAaBJICHA ajpecary. OJTO JOCTUTaeTcsl MPSMbIM COEOUHEHUEM YKa3aHHBIX
OTJIEJICHUM CBSI3M 4epe3 aBTOMATUYECKHE KOMMYTAllMOHHbIE CTaHUMU TenerpadHon
cetu. Takoi croco0 aBTOMAaTHU3alMU J1aeT HAMOOJBIIMK SKOHOMUYECKUU 3PQEKT,
IOCKOJIbKY ~ IPOU3BOAMUTENBHOCTh Tpyda Tejerpapucra MO CpPaBHEHUIO C
MOJIyaBTOMaTHYECKUM CIIOCOOOM TOBBIIIAETCS HEe MeHee 4eM B 3 pasa. Croco0
ABTOMATH3ALIMH 10 CUCTEME MPSAMBIX COCIMHEHUN Hadall BHEAPAThCS ¢ KoHUA 60-x
rOJOB M B HacTosllee BpeMs SBIsETCd MpeoOialaloluM Ha CEeTH OOIIero
noibs3oBaHus. JlanbHelee pa3Buthe TenerpadHON CBSI3U OBUIO HANpaBiIECHO HE
TOJIKO Ha COBEPIICHCTBOBAaHHWE IMPOLIECCOB aBTOMAaTH3allMM, HO U HAa YBEIMYECHHE
pasBeTBiieHHOCTH cetu[10].

B BochMuzecsThie TOABI MPOIUIOTO CTOJIETHS Oblla TOCTaBJICHA 3ajaya
3aMEHBI BCEX JICHTOUHBIX TelerpadHbpIX anmapatoB pyJoHHbIMH. OJIHAKO, B CBSI3H C
HSKOHOMUYECKON (M TEXHUYECKOM) Ienecoo0pa3HOCThi0, A3Ta 3ajada He Obuia
BBITNOJIHEHA B TIOJTHOM O0BEME - PYJIOHHBIE anmaparthl HUCIOIb3YIOTCS 0 CUX MOp B
HEKOTOpbIX oTAesieHusAX. B 90-x romax, B CBSI3U C MOSBJICHHEM aBTOMATHYECKHX
cucteM ymnpasnenus (ACY), momydaer pa3BUTHE Opra-cBsi3b, MNPEJICTABIIAIONIAS
co0Ol KOMIUIEKC CpEJCTB CBA3M [UJIsl Mepelayd JaHHbIX, T. €. MepeJayd TaKou
uHpopMaIMK, KOTOpas MOMJIEKUT O0OpabOTKE AIEKTPOHHO-BBIYUCIUTEIBHBIMU
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MammHamu ~ (OBM).  Ora

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

uH(poOpMalMsg  BKJIIOYAE€T  MPOU3BOJCTBEHHbBIE,
UCIIOJIB3YIOTCS TIPU  YNPaBIECHUU MPOU3BOACTBOM B IejoM. [l TOBBIIEHUS
OMEpPaTUBHOCTU yIOpaBJieHUs O0ObIYHAsi CcKopocTh TenerpadupoBanuss 50 bon
cuMTajach yXe HEAOCTATOYHOW, W ObUIM pa3paboTaHbl ammapaTsl Ui Tepeaadu
JAHHBIX cO ckopocThio Ooiiee 200 boa.

OcHoBoil 3ekTpocBsa3u Poccuiickoit @enepaunn spisieTcss BzaumoyBsizaHHas
cetb cBm3u (BCC), obecmeunBaromnias NPEIOCTaBICHUE IIOJIB30BATENSIM  YCIYT
DJIEKTPOCBS3H Ha BCEH TeppUTOpUU cTpaHbl [11].

B3auMoyBsizaHHas CE€Th CBSI3H - 3TO KOMIUIEKC TEXHOJIOTMYECKH COMPSHKEHHBIX
CeTel BJIEKTPOCBSI3M OOIIEro MOJb30BaHUS W BEAOMCTBEHHBIX CETE€H C OOIIUM
[EHTPAIM30BaHHBIM yrpaBicHueM [ DeaepanbHsiii 3akoH oT 17 utoist 1999 roxal.

B ctpykrypel BCC P® TpagulimoHHO 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

|

CayxObITesiepoHHO BCC P® Ciyx0BI 3ByKOBOTO U
HCBSI3U / \ TEJIEBU3MOHHOTO
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 noyTta, AB-
KoHdepeHuma, CnyKobl
Aoctyna u uHdopmaumm,
CrNpaBOYHble CYyKObI

s




B mponecce pazsutuss BCC npoucxonuT uHTerpanus 1 o0pa3oBaHHE HOBBIX
pazMYHBIX CIOyXk0, B pe3yibrare uyero mnepedeHb cucreM BCC PO wmoxer
U3MEHUTHCS.

B mnactosimee Bpemsi BaxkHoe Mecto B BCC 3aHumaior  ciy»kObl
JTOKYMEHTIBHON AJIEKTPOCBSI3U, KOTOPBIC BKIIIOYAIOT B ¢€0sI CUCTEMBI TeserpadpHOMi
CBSI3U, CIYKOBI Tepefadyd JaHHBIX M TEIeMaTHYECKuEe CIyKObl. JlokymeHTanpbHOU
ANIEKTPOCBSA3BbI0 HA3BIBAIOT BHUJ JJICKTPUYECKOW CBS3HM, MNPETHASHAYCHHOW IS
JOCTaBKUA COOOILEHUN, MPEACTaBICHHBIX B BHUAE AOKyMeHTOB. Ha Tabmuue 4.1
CXeMaTHU4HO M300paxeHa KIacCU(PUKALMU CUCTEM JOKYMEHTAILHON 3JIEKTPOCBSI3H B
pamkax BCC P® [12].

Tenerpadnas cioyx0ba - ciry»0a J0CTaBKH COOOIIEHUN B OYKBEHHO-IIM(POBOM
BHJIC, & TAK)KE KOMILJIEKC YCIIYT, MPEIOCTABISIEMbIX HACCICHUIO U IPEATIPUITHIM TIPH
HCITOJIb30BAHNUN CUCTEMBI TeJlerpa(pHOM CBSI3H.

[Ipennaraemas nabopaTopHas paboTa MO3BOJIUT 03HAKOMUTHCS C YCTPOUCTBOM
oanoro u3 aemeHToB TC - Tenerpadgueim Tepmunaiom Ha 6aze [IDBM ¢ mogemom
«Anbda - Tenekcy, MpeACTaBISAIONIEIO COOOW MPOrpaMMHO-aNapaTHBIA KOMILIEKC,
a TaK»Ke MOJyYUTh MEPBUYHBIC HABBIKU PA0OTHI HA HEM.

VY CeTpoiicTBO TEPMUHAIBHOTO KOMILIEKCA

PazButne Cucrembl JOKYMEHTAIBHOM ODJIEKTPOCBA3M MPEAIIOIAracT 3aMEHY
TenerpadHBIX anmapatoB B OTHACICHUSAX CBS3M Ha KOMIUIEKT COBPEMEHHBIX
TEPMUHAIBHBIX YCTPOUCTB, KIMEHTCKUX CiIyxk0. KoMIuiekc cpeacTtB mepenaqn
JaHHBIX 1O TenerpadHbM kaHanaMm cBsi3u "Anbda-Tenekc", TY 6656-042-40713833-
98, mpenHa3HaveH sl o0ecriedeHus oOMeHa nHpopmalueit B HallMOHAIBHBIX CETSIX
aboneHnTckoro  tenerpadpupoBanus AT-50, wmexaynapomHoro Tenekca, B
o0benuuenHoit cetn AT-Tenekc u B TenerpadHoil ceTh OOIIETO IMOJIH30BAHUS C
koMmmyTanuei coobmennit (IIKC). KoMmriekc MOXKET MCIOJIBb30BaThCs ISl pabOTHI
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 Iepedadyd JaHHBIX 1O TejerpadHBIM KaHajaM CBS3H I TIEPCOHATBHBIX
KOMITBIOTEPOB yisi paboThl B cpene OO", unctpykuuu no padore ¢ [IDBM u moze-
MoM Anbpa-Tenekc - telex.doc, network.doc, (pacmonoxkena B karaimore Telex3,
[195BM);

- nporpamMmHbIi komiuiekec WINTELEX.
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Anantep "Anbda-Tenexc" sxcruryatupyercst copmectHo ¢ [I9BM tuna IBM
PC/AT, nonkmrouaercs K He mo mocienoBarenbHomy nopty H.-232C. Kommiiekc
UMEEeT JBa pexuMa paboThl - pyyHOM M aBroMarmyeckuid. [Ipuem wunHpopmanuu
OCYUIECTBJISIETCSI B~ aBTOMaTHdyeckoM  pexkume.  [IpuHsAteie  cooOieHus
HaKaIrIuBaloTcs B mamatu agantepa ( 64 K6aiit) u moryT ObiTh cunutansl [I9BM B
mo0oe BpeMsi W pacledaraHbl Ha TpuHTEpe. YcraHoBieHHas Flash-mamste 64
Kbaiita obecrieunBaeT MpOTOKOIUPOBAHKUE BCETO 0OMEHA MH(POPMAIUUA U TIPOIIETYP
BBI30BA M YCTaHOBIICHUS coenuuenus. [lo mepe 3amonnenwnst, nadopmanms u3 Flash-
naMsITH TIepenuchiBaeTCs B OTAeIbHBIN (aiin Ha T1K.

s mepenayn cooOLIEHUH B aBTOMAaTHYECKOM PEXKHUME, MOJATOTOBICHHBIE B
[I19BM coobuieHus 3arpykaroTcsi B MaMsTh ajanrepa, B odepedb Ui MepeadH.
Jlanee Bce mnpoueaypbl: BBIOOPKM W3 OYEpPEIH B COOTBETCTBUM CO BpPEMEHEM
OTNPABJICHUSA, YCTAHOBJIEHUS COEIMHEHHMS, KOHTPOJIA aBTOOTBETA M Mepeaayd,
agantep BbiodHsAEeT Oe3 ydactus [IOBM. Ilpu stom II9BM wmoxeT OBITH
BBIKJTFOUECHA.

[Ipu pabGotre B pyuHoMm pexume komruiekc "Amnba-Tenekc" coBMecTHO ¢
[19BM u npuHTEepOM IpecTaBiIsgeT co00i 0OBIYHBIN TeerpadHbIil anmapar.

[Iporpammusbiii  kommuieke  (IIK)  WINTELEX  mpeanasznaden  ais
MCNOJIb30BaHus B kauecTBe okoHeuHOoU yctaHoBKU ceterd AT, TEJIEKC OII, a takxke
B KauyecTBE aBTOMATHU3UPOBAHHBIX pabounx MecT y310B cBsi3u (YC) W UEHTpOB
koMmmyTaruu coobmennii (LIKC).

[TIK moxeT paboTtath Kak ¢ MmojneMamu cemeiictBa Anbda-Tenekc (moaenu SF,
6) mo TenerpadgHbIM KaHaTaM Mepeayd NaHHBIX, TaK U C BUPTYAIbHBIM MOJIEMHBIM
aynom (BMII) cranmuu TK AT-600 mo nuudpoBbIM KaHamaMm Nepenadd JaHHBIX 110
nporokoiy TCP/IP.

[IK sBnsercs MHOTOQYHKIMOHAJIBHBIM  paboyuM  MecToM.  EnunbIii
MOJIb30BATENbCKUNA HMHTEpPEHC mnpu padoTe B pa3NUUYHBIX TenerpadHbIX CeTsX,
HE3aBUCUMOCTh OT amnmapatHod IUIaT@opMbl SBISIIOTCA €ro  HECOMHEHHBIMH
JOCTOMHCTBAMM TpU TiepeBoje TenerpadHoro Tpapuka B LU(PPOBBIE KaHaJbI
nepenaun nanubiX. [IK npemoctaBnsieT yaoOHBIN TEKCTOBBIA peqakTop JUisi Habopa
TEKCTOB TeJIETpaMM, CHUCTEMY apXUBAIMM M JJIUTEIBHOTO XPAHEHUS TEJIErpamw,
MOMCK B apXWBaX U MHOTO JIPYTUX (PYHKITUH.

XpaHnenue MJaHHBIX B cTaHmaptHoM ¢opmare ©Oa3bl manHbix ACCESS
MO3BOJISIET MOJIB30BATEI0 MUCATh CBOM COOCTBEHHBIE MPUJIOKEHUS ISl 00pabOTKU
nocTynuBileld nHpopmanuu, GopMUPOBATH CTATUCTUKY U MPOYEE.

[Tpu padore B cetu AT/TEJIEKC IIK mpenocraBiser ynoOHBIA CIPaBOYHUK
aOOHEHTOB, MHOTOAJPECHYIO PACCBUIKY, KOHTPOJb MPaBUIBHOCTH COEAMHEHUS,
Ha0Op CTaHIAPTHBIX MIAOJIOHOB JJIsi MOATOTOBKU Tenerpamm. HamGonee oOmmpen
MepevYeHbh aBTOMATH3UPOBAHO BHIMTONHSIEMBIX (QyHKIHM npu padbote B cetu OIl. Taxk
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[IK aBTromatnuecku oOpabatbiBaeT komorpammbl LIKC, oTKpbIBaeT W 3akpbIBaeT
CBA3b, CIEOUT 3a HyMeEpaluel, BbIIACT T'OJOCOBBIE ONOBELIEHUS O IIPOXOKICHUU
TeJerpaMm, o0padaThIBa€T BHEKATETOPUNHBIE TEIETPAMMBI.

[Ipy moAroToBKEe TelerpaMm MPEAOCTABISETCS — CIEUMAIbHBIA  OJIAaHK
MOJATOTOBKHA, M TporpaMMma aBTOMATHUECKH CPOPMHUPYET CHPABOYHBIC JaHHBIC
OTIIPABUTEIIA, IOJCYUTAET KOJIMUECTBO CIIOB, IO aApECy MOIy4YaTens ONPENCIIUT €ro
MapIIPYTHBIM MHIEKC, 00ECIEUNUT MPaBWIbHBIN GopmaT Tenerpammsel i cetu OIL
[1K obecnieunBaet u paboTy B pyuHoM pexume. B takom pexxume [1K npeBparmiaercs

B OOBIUHBINA TeerpadHbli TEPMUHAI W TIO3BOJIIET BECTHU IEPETrOBOPHI B PEKHUME
OnLine.

Onwncagne Moxema

Oprassl ynpaBiIeHHAs] 1 THAUKALIMK MOJEMaA

Mogem  AJIBOA-TEJIEKC  mocraBisieTcss  3aKa3uyMKy  MOJHOCTBHIO
YKOMIUIEKTOBAHHBIM M HacTpOoeHHbIM. Ha prucyHkax 2.1 u 2.2 npencraBieH BHEIIHUI
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 IM3BM simuus |
W« VPR v T

Pucynox 4.1.1- Bua MmoaemMa co CTOpOHBI 3a1HEH TTaHEH

1 2 3 4 5 6,17
-.--...rAﬂbCDATEﬂEKC I

Pucynox4.1.2 - Bua MoaemMa co CTOPOHBI TIepeTHeH TTaHeTn

Ha mnepenneli maHenmu MoAeMa pacmoJIOXKEHBl CEMb WHAMKATOpOB 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, MpeaHa3HAYEHHBIX IS Tepeaadn, HO
elle He NepeJaHHbIX;
4 - (+IIPM) - Hajmuuyue TOKa TOJIOKWUTEILHOW TMOJSPHOCTH TMPUEMHHUKA (JIHS
YETBIPEXMPOBOJHOTO PEXUMA) WM HAJIUYUE TMOJOXKUTEIBHON TOJSIPHOCTH Ha
npoBojie "0" (711 ABYXIIPOBOHOTO PEKUMA);
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5 - (-[IPM) - HanmuuyWe TOKAa OTPHIATEILHOW TOJSPHOCTH TPHEMHUKA (IS
YETHIPEXIPOBOAHOTO PEXUMA) WIM HAJUYUE TOJOXKUTEIbHON TOJSIPHOCTH Ha
npoBojie "a" (11 IBYXIIPOBOJHOTO PEXUMA);
6 - (+IIPJ) - HamuuuMe TOKa IIOJOKUTEIBHOM TMOJISPHOCTH TMepenardyuka (s
YETBIPEXMPOBOJHOTO pEXMMA) WIM BKJIOYEHUE Tepepatomero '"pene" (st
JIBYXIIPOBOJHOIO PEXHUMA);
7 - (-IIPJ1) - HayMyue TOKA OTPHIATEIBHOW IOJIIPHOCTH TepenaTdyrKa (Jis
YETBIPEXIPOBOAHOTO PEKUMA).

[ToaroToBKa K BKIIOYEHUIO
B pabote ucnonbzyercs [I19BM tuna IBM/PS/XT/AT noa ynpasnenuem MS DOS
Bepcuit 6.2 u monem Aunbda-Tenekc. 3amyck mporpammbl IPOU3BOAUTCS KOMaHIOM
TELEXS.

[Ipn BKIIOUEHUH MOJEM JOJIKEH MOJAATh 3BYKOBOW CHUTHAJI 3aIyCKa - 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 curHan Nel — 3Hauut, OaTapes pe3epBHOTO
IIATAHUS HEHCIIPABHA.

Ecaun Mopem "momuut", mpoBEphTE HATWYUE NMUTAHMUS MOJEMA: MEPBBIA CIIEBa
CBETOAMO/ JOJHKEH CBETUTHCS IPU HOPMAIbHOU paboTe 0JI0Ka MUTAHUS.
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Ecnan, kpoMme mepBOro, ropsT €me BTOPOM M TPETHUH CBETOAMOIBI, TO 3TO
CBHJIETEIILCTBYET O HE 3aIlyCKE MPOLIECCOPa MOJEMA.

PexxuMebl paboThl MOIEMa

Monem MOXKeT HaXOJUTHCS B OJTHOM U3 CIEIYIOMINX PEKUMOB pabOThI:

- IEXKYPHBIN PEXKUM;

- Iepeava;

- IpUEM;

- Py4HOH peKuUM pabOoTHI.

Ha nro0o#t pexxuM MoOKeT OBbITh "HalloKeH'" peXUM TpacCHpOBKH. B pexume
TpacCcUpoBKU MojaeMm uHpopmupyeT DBM 000 Bcex NPOUCXOISIIUX COOBITUAX.
Ucnionb3yeTcs Ay KOHTpoJisk Haja paboToit Mmonema. PydyHoil pexum paboThl Bcernaa
COBMEUIEH C PEXUMOM TPACCUPOBKHU.

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

- BXOAsA1Mi BbI30B. MoaeM nepexoaut B pexuMm [IPUEM;

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

- NPOCMOTPEB ouepenb Mnepefaud (NMEPUOAMYECKH) U OOHApYKUB TOTOBYIO K
OTHpaBKe TeyierpaMmmy, MoaeM nepexoaut B pexkum [TEPEJTAYA.

Pexxum npuema. Moxem Bener mpuem. BBIBECTH MOAEM M3 3TOr0 peXUMa

MOTYT CIIETYIOIINE COOBITHS:

- MOJIEM TIOJTYYUJI CUTHAJI OTOOM OT CTaHUUU;

- MOJIEM MOJy4rJI KOMaHy 0T00# oT OBM;

- IcUepIiaHa naMsATh MOJIeMa JJIs 3allMCH PUHUMAEMOMN TEJIErPaAMMBI;

- B TeueHue 20 cekyH]I ¢ Hayana nmpueMa mojaem He noiryuui 3amnpoca «KTO-TAM?»
(ecnu 3TO 331aHO B HACTPOMKAX MOJIEMa).

[To mr000My M3 TEPEUMCICHHBIX COOBITUH MOJIEM BBIJA€T CHTHAJI OTOOM
(moaTBepkaeHUE 0TOO0S) U IEPEXOJIUT B ICKYPHBIN PEKUM.

Pexum nepenaua. Monem Bener nepeaady. Beisect MoJeM U3 3TOro pexxuma
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 moO0OMy M3 TEPEUUCICHHBIX COOBITUM MOJIEM BBIJA€T CHUTHAJI OTOOM
(moaTBepxkACHUE 0TOOS) U IEPEXOAUT B ICKYPHBINA PEIKUM.

Pyunoii pexum pabotel. Mogem pabotaeTr moj ympaBieHuemM 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 BpeMs (3a/1aHO B HACTPOMKAX) HET aKTUBHOCTH HHU OJIHOM U3 CTOPOH.
[To mo0oMmy U3 mepedyucIeHHBIX COOBITUM MOJIEM BEIAeT CUTHAJI OTOOU

(moaTBepKAeHUE OTOOS) M MEPEXOIUT B JIEKYPHBIH PEXKHUM, OCTaBasiCh B PEXKHUME

TPaCCUPOBKHU.

Pexxumbl paboThl TEpMUHATA

Pexxum "Tenerpamma”

Pexxum "Tenerpamma' mpeHa3HaueH AJIsl:
-TIOJITOTOBKH TEKCTOB;

-BBO/Ia TEKCTOB C KJIABUATYPHI.

{1 TOATOTOBKM TEKCTOB TIpeJiaraeTcsi BCTPOEHHBIM pEJakTOp TEKCTOB.
Pa3zmep pemaktupyemoro tekcrta He MoxkeT npesimatsk 600 cTpok mo 72 cuMmBoOja B
ctpoke. Ecnu mamsatu Ha [I9BM HegocTaTouHO, MaKCUMalIbHOE YUCIIO CTPOK OyaeT
YMEHBIIICHO.

[Tepexmiouenus pexumoB BCTABKA/3AMEHA npou3BoauTcs KIIaBHUIIEH
INSERT, a Bua TekyIero pexxuma HHIuIupyeTcs popMoii Kypcopa:

J1 - pEKUM BCTaBKU;
__ - PEKHUM 3aMEHBI.

PexxuM oTHpaBKy NPUCOEIMHEHHBIX (ailioB

PenakTop  TEKCTOB  OrpaHUMYMBAeT  pa3Mepbl  OTIpaBiieHUs. MOXKHO
BOCIIOJI30BAThCS JIIOOBIM JIPYTUM PEIAKTOPOM JIJIsi IOJATOTOBKH TeKCTa. B pexume
ornpaBku ¢aina mnorpedyercs TONBKO 3a7aTh aapec OoTmpamieHus. Bcro
uHboOpMaIIO O TpUeMe/Tepenaye MoJeM XpaHUT B apxuBax (¢ainax). ApXHUBHI
NoApa3AeNA0TC Ha ABa Tuma: JInunsle 1 CUCTEMHBIE.

CylecTBYIOT YEThIPE CUCTEMHBIX apXUBA:

¢daitn - QUEUE.TLA ouepear mnepemaud. B 3ToT apXxuB 3aHOCATCS
MOATOTOBJICHHBIE TeJierpaMMBbl. 13 Hero mpou3BOUTCS UX 3arpy3ka B MOJIEM;

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

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

daiin —HAHDLE.TLA B HeM XpaHITCS TPOTOKOJBI pPabOThI B PEKUME
"Tenerann".

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

[Tocne mepenaum (oTkaza) tenmerpamma yaamserca u3 apxuBa OUEPEJ/Ib u
nepeHocurcst B apxuB I[IEPEJJAHO (SEND.TLA) co crarycom ITEPEJIAHO
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(SEND-'SN') umun OLHMBKA (ERROR — ‘ER’). ApXuBBI HMEIOT CBOIO CTPYKTYpPY
3anuceil, HO UX MOXHO MPOCMOTPETH U KaK TEKCTOBBIE (Pailsibl.

Pexxum "Tenerain"

Pexxum "Teneraiin" npeaHazHadeH aJist:

- HaOIOIeHUS 32 pabOTO MO/IeMa B aBTOMATHYECKOM PEKUME;

- BEJICHMS JUajiora ¢ abOHEHTOM;

- YCTAHOBJICHUS COSAMHEHUS U Tiepeaadn nH(OOPMAITUH ¢ KIIaBUATYPhl WK TIEpeIadn
3apaHee MOATOTOBJICHHOTO (aiina.

BriOpaB pexum TEJIETAUII B ocHOBHOM MeHIO, Bbl Bxomute B pEXKUM
TpaccupoBkU. Eciii B 3TO Bpems MO JMHUM HET IpHeMa/niepeaadn, Ha dKpaH OyaeT
BBIJIAHO CIIEAYyIOIIee W300paKeHHE: B BEPXHEM IPABOM YIUNIy JKpaHa - TEKyIlee
BpeMsi, B BEpXHEM JIEBOM YTy - Baiil aBTOOTBET.

B HuxHel yacTu 3KpaHa CXeMaTUYHO U300paKeHbI J1Ba TeJIe(POHHBIX anmnapara
PUCYHOK 4.2.

J—H il b

Pucynok 4.2 - Buzyanuzamus rnpoiiecca COeJUHEHHSI HA MOHUTOPE

CneBa - 510 Bam anmapar, cnpaBa Bam abonent. [loka nuHUST HAaXOaUTCS B
UCXOJTHOM COCTOSIHUM TpyOKH ammapatoB Jexar. Ecmou, Boins B pexum
TEJIETAMIIL, Bbl Huuero He Oynere mpeanpuHUMaTh, BBl cMOXeTe MpOoCiIeauTh
nporecchl npuema/mepenadn. [loarotoBsTe COOOIIEHHE K OTMpPAaBKE W BOWIUTE B
pexum TEJIETAWII. Bsl yBuaure, Kak MojeM OyleT HabupaTh HoMep,
yCTaHaBJIMBATh CBA3b U TepeaaBaTh coobOmieHue. B pexum TEJETAMIT moxHO
Boiitu o kiasuiie A11/I'1, ecniu Bbl HaxoauTech B pekUMax MPOCMOTpPa apXHBOB
WJIU B pelakTope TeKCToB. Eciin Bhl BOLLIN B pekUM, TaKUM 00pa3oM, TO TIO BBIXOY
U3 Hero, Bel BepHeTech B MpepBaHHYIO (QYHKIHIO. DTO OYE€Hb yIOOHO HJisi BXOAa B
pexum JIMAJIO'A mnpu Bbe130oBe Bac abonentom. Ecnu Bbel ycranoBwiu B
HacTporkax pexkuMm '"TpaccupoBka Ha Bech JKpaH'" pexuM paboThl MPOrPAMMBbI
u3MeHsercs. Ha »dKkpaH BBIBOASTCS TOJIBKO MPHUHSATHIE CHUMBOJIBI, MPUYEM
UCIIOJBb3YETCS BCE MOJE€ dKpaHa. Tak Bbl MoxkeTe nmepeBecTd TeEpMUHAIL B pexuM S0
CTPOK WM MHOU. B 3TOM pexmme MOKHO HCHOJB30BaTh JUOO CKPOJUIMHT JKpaHa,
nubo oOHoBieHHEe. B pexume 'oOHOBIIEHHE' Kypcop IMepeMellaeTcss Ha Hayajo
JKpaHa NpU may3e B Ipueme, 3aJaHHou B HacTpoiikax pexuma [[KC - "llay3a B
pyueMe ... CUHMTaeTCsA pasfaenauTenaeM cooOmenui". Takol peXuM MOXKET
MCIIOJIh30BATHCSA VISl OTOOpaKEHUS Ha SKpaH PETyJsIpHO 0OHOBIIsIEMOWHUH-(DopMaIuy,
Harpumep, Ha pabounx mectax kKouTpodisi DTK-KC. Beixon u3 pexxuma mo Escape.

YupasieHue o4epebro

47



3arpy’)k€HHOE€ B MOJEM COOOLIEHME 3aHOCUTCA B odepenp mnepegaun. C
nepuosoM mpocMoTrpa ouepean (30 cek.), MOAEM IPOCMATPUBAET OuEpelb U
BbIOMpAET U3 Hee COOOILEHUE IS IEPEayH.

TenerpamMma, MoxeT ObITb, IPOCTOM WM CPOYHOM, TO 33aJAETCSl MPU BBOJE
azpeca: BpeMsl, KaTeropysi CPOYHOCTHU U aJpec.

Beenem monsitue - IIUKII obcnyxuBanus ouepenu. B kaxxmom [HTUKIIE O6yner
COBEPULIEHO IO OJHOM ITONBITKE IMEpenadu Uil KaKIOro CPOYHOTO OTIPABJIEHUSA U
OJlHA TMONBITKA OTIPABIEHUS OJHOW U3 HECPOYHbIX Tenerpamm. llombITku
COBEPILIAIOTCS C MIEPUOAOM IIPOCMOTPA OUEPENH.

ITocne storo BeimosiHseTcs ciaeaytomuii HWKJIL Ilpu sToM M3 mpOCTHIX
OTIIpaBJICHUN OYJET BBIOPAHO YK€ CIEAYIOLIEe.

Hampumep, B odepeau ectb Cieayrolue coOOIeHMs: cpouHble - 1c 2¢ 3¢ u
npocteie - ln 2n 3n. Ecium Bce aOOHEHTBI 3aHSATHI - T.€. BCE 3alPOCHI OCTAKOTCS
HeoOCTy>)keHHbIMHA. Torjga BbIOOp M3 ouepeau OyIeT NpOU3BOAUTHCS Tak (THpe
0003HaYaeT HAYaJIO0 IIMKIA):

- 1c2c3c 1n- 1c2c3c2n- 1¢2¢3c3n- 1c2e3c 1m-

CpoyHOCTh MOXKET NOTPeOOBaThCSA JMIIL B TOM Clydae, KOrja B MOJEM
3arpy’k€HO MHOTO TeJerpaMM M BAPYT NOTPeOOBAJIOCh NEHCTBUTEIBHO CPOYHO YTO-
TO OTHpaBuTh. [IpuBeneHHbIN npuMep - 3 CPOUYHBIX U 3 MPOCTBIX - BPS JIU MOXKET
OBITPH B3AT U3 PEATBHOM KU3HHU.

Haxonsck B pesknme TEJIETAUIT no knasumre Alt/F1, BEl BXOgHTE B peskuM
PYYHOTO yIIpaBJICHHs o4yepenbto. 110 kaxaoMy oTHpaBiIeHUIO, CTOSAIIEMY B OUEPEH,
Ha ’KpaH OyAeT BbIJIaHO COOOIICHHE:

- 1aTa U BpeMs nocieHel (ouepeaHon Al OTJIOKEHHBIX ) MOMBITKY Mepeaayu;
- YUCJIO BBIITOJIHEHHBIX MOIBITOK NEPE1ayu;

- KaTEropHsi CPOYHOCTH;

- HoMep a0OHEHTAa;

- IPUYMHA HEYJJauM MOCIEAHEN NOMBITKU MEepeaayH.

KnaBumamu ynpasnenus kypcopoMm Bel Mokere BbIOpaTh HHTEpecyromiee Bac
OTIIPABJIEHNE U U3MEHUTh KaTErOPUIO CPOYHOCTH WIIM CHATH TEJIErPAMMY C OUEPEIH.

Jlnanor Ha aBTOMaTHYE€CKOM HCXOJSIIEM COEUHEHUN

Korma monmeM Beper mepenady B aBTOMAaTHYECKOM DPEXHMME, OH PEarupyeT
TOJIbKO Ha 0TOOHM - PgDown. Henp3s BximHHTHCS B ero mepemady. Ho ecnu Hamo
n00aBUTh TIApy CJIOB, KOTOpbIE 3a0bUIM 3amucath B TeKCT, HaxxkmuTe PgUp . DOTo
KOMaHj1a - "mepenaB Bce, He JlaBail 0TOOM, a epeiau B pexxuM auanora". Ilpu Bxone
B PEKHUM Ha JIEBOM, aliapare nosiBUTcsa TpaHcnapanT "Pyuynoit". [lanee paborarh Kak
orucaHo B paszeine "Pyunoe coequnenue” [18].
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CIIPABOYHUK Ilpenna3Hauen as BHECEHHsS] aDOHEHTOB C KOTOPHIMH YacTO
OPUXOAWIOCH OOMEHUBAThCS HMH(pOpMalMed MpU MOMOIIM TepMuHana Anbda-
Tenekc.

Pesxum TEJIETANII

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

B nanHoM pexxuMe, MporCcXoauT oOMeH HHPOopMaIeil MeX Iy aOOHEHTaMH.

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

C II9BM, wnHaxumaem knaBumry F7.008 0OpuHATAS —TelIETaWIIoM Koja
pacno3HaBaHus ajapecata. Eciu moceiiaeM cooOlIeHUE C TeleTaia, Mbl HA)KUMAaeM
KJIaBHIIlY OTIO3HAaBaHUs (CM. ONKMCAHUE TEJIeTailna).

VYcTaHOBIEHUE COEIMHEHUS: TPYOKH TMOJHATHI (CBSI3b C AOOHEHTOM).
CocraBnenue Tekcra TenerpaMmsl npoucxoaut, B pexume "TEJIETPAMMA". [Ins
YCTAHOBJICHHSI coeAuHEHUsI B pyduHoMm pexkume,(pazaen PYUHOE COEAVMHEHUE
HacTosuero PykoBoxactsa). [lns 3aBepiueHust paOOThl BBIXOAMM, HaKaB KIIABUIIY
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 CTaTUCTUKY pabOThl  KaXJA0ro KaHajla MoJema.
DUKCHPYIOTCS CIEAYIOIINE TapaMETPBI:

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

- MAaKCUMAJTbHBIA 00BhEM MIPUHATON\IIEPETAHHOHN TeJIeTPaMMBI;

-CPEIHECYTOUHbIE O0OBEMBI;

- CpeJIHEUaCcOBbIC 0OHEMBI,

- YCTAHOBHUTH YCJOBHE BBIOOPKH COOOIIEHUH (MPOUCXOIUT IOCIEAOBATEIbHAS
BBIOOPKA COOOIIECHUH).

Menro CITPABOYHMKHA

B copaBouyHHMK 3aHOCSTCS ajpeca, MHIEKCHI a0OHEHTOB C KOTOPBIMH YacTo
HaJl0 YCTaHABJIUBATH CBS3b.

[Topsinok nmpoBeaeHus: pabOThI
L{enb paboTHI
Nzyuenune paborer [IOBM ¢ TenerpadgHpiM MOAEMOM B KadyeCTBE
TenerpadHOro anmapara.
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Copnepxxanue paboThI

N3yunth cocTaB, Ha3HAUYEHUE, TEXHUYECKUE XApPAKTCPUCTUKH, MPUHLIHI
nevictBug [I9BM ¢ mogemom Anbda-Tenekc B kauecTBe TenerpadHOro TEpMHUHAIIA.

[IpousBecTd BKIIIOUEHHE M TMPOBEPKY pPaOOTOCIOCOOHOCTH TelerpapHoro
TepMHUHAJA.

Bremonuutk nepepauy u npuem uHpopmanuu B pexkumax" Temerann" 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 HaiiTu 1UpeKTOpHUIO
telex.exe> u Haxxath kinaBuiry <EN'TER>;

- [IOCJI€ 3aIyCKa IPOrpaMMbl OTKPOETCSI MEHIO:

-Tenerpamma;

-Tenerair;

-ApXUBBHI;

-CripaBOYHUKHM.

Ycranoute pexum "TEJIEIPAMMA". B pexume "moaroroBka Tekcra'
OTKpbIBaeTcsi "OKHO" pemakTopa 1jsi Habopa Jr000ro TEKCTa. 3ajllaHheM ajapeca
3aKaHYMBAETCA MOArOTOBKAa TenerpamMmbl. Oka 3aHOCUTCS B pabouMii apXuB, U
IporpaMma BbIXOJUT Ha YPOBEHb OCHOBHOTO MEHIO. J{J1s1 TOro uToOBl YOeIUThCs, 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 kanama ormpaBneHus tenerpammbl. Ecim k DBM noakiatodeHo
HECKOJIbKO MOJIEMOB, TO 3TO NOPSAIKOBBI HOMEP MOZEMA.

001 Hata otnpasnenus 3agaercs B popmare JJ.MM.ITTT. [lepBas nonbiTka
coeuHEeHMs OyIeT c/iejlaHa He paHee YKa3aHHOTO CPOKa.

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

003 0- mpocras 1- cpounas

004 ApxuBbl

HaGpaB TekcT Tenerpammbl, yKa3blBaeTca ajapec, Hampumep- 64623237
MO/JIEM PocroB-Ha-Zlony, CK® MTYCH (reneraiin) Moaem PocroB-Ha-/lony,
"Ansha" (Tenekc) B pexxume "oTnpaBka ¢aitna" MOXKHO OTIIPABUTh TEKCTOBBIN (haiii
B komax MTK (xog MTK-2 ycranaBnuBaeTcsi Ipu WHCTAJUISIIIUN TTporpamMmbl Aibga-
Tenexc). OgauM U3 cMOCOOOB SIBJISETCS 3aroToBKa (aiIoB 3apaHee ¢ WMEHAMH
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BLOK_?. NGL, rue ?-tudppa ot 1 mo 10. BcraBuTh B TeKCT Takoil (pailm MOKHO
HaxxaBka. ALT/1, ALT/2...ALT/0 Yucno BCTaBOK MOKHO YBEJIMYHUTH 110 20 HaKuMasl
Ki.SHIFT/ALT/1, SHIFT/ALT/2...SHIFT/ALT/O.

Beixoa u3 nporpammsl Anbda-Tenekc, ocylecTBIsSeTCs] HaXkaTUeM KJIaBUILIN
"Alt+X" nim nonsenst kypcop k "okny" BBIXO/I.

Conep:xanue oT4éTa
1. Onucanne 1aOOpaTOPHON YCTAHOBKH.
2. 3anucaHHbIE B TETPAIN TEKCTHI COCTABIECHHBIX COOOILIEHU.
3. 3amucaHHBId B TETPaJM AITOPUTM B3aUMOJIEHUCTBUS OIlepaTopa ¢ TEPMHUHAIOM
(mopsimoxk ~ Habopa, OT3bIBBI  MojeMa  "Aunbda-Tenekc",  HCHOJb3yeMbIe
¢yHkiuoHanpHble  KinaBumm  [IOBM; B kadectBe oOpasna HCHOJB30BaTh
[Ipunoxenue 1, 2).
4. Oryer OOJDKEH conepk aTh MO 4 pacleyaTKu IEPEJaHHbIX W IOJYyYEHHBIX
coobuienuii B pexxumax "Teneraiin" u "Tenerpamma”, ornpasiieHHble B aapeca CKD
MTVYCH n LIKC, a Takxke nMeromue KaTeErOpun «CPOYHASH U «IIPOCTAS».
5. BeiBozbl 1o pabote (cpenHee BpeMs MOATOTOBKM M Habopa TelerpaMM, CpeiHee
BpeMsl MpHUOBITHS NOATBEPKIACHUM Ha oOTHpaBieHus). MHeHue o00y4yaemoro,
JIEHUCTBUTENBHO-TH Lieecoo0pa3eH Mepexoa NPeanpUsITUil CBSA3U Ha TEPMHUHAIBHOE
000opyoBaHueE.

KoHTpobHBIE BOITPOCHI
1. Ha3znauenue u npuHuun padboTel Mogema Anbda-Tenexc?
2. llepeuuncnure pexuMbl pabOTHl TEPMHUHATIA.
3. Ilepeuncnure opraibl MHANKALIMK MOJIEMA U UX HA3HAYCHHE.
4. ITpoBeauTe onepanuu Mo nepeBoay KoMmIuiekca B pexkum "Tenerpamma'.
5. IlpoBemute omepauuu 1O MEPEBOAY KOMIUIEKCA PEXUM  OTIPABKU
MPUCOEIMHEHHBIX (PailyioB.
6. [IpoBenute onepanuu no nepeBoay komruiekca Pexxum "Tenerain'.
7. Kakum 00pa3om oCyIIeCTBIISCTCS yIpaBiIeHUE OUepeIblo repeaaun’?
8. Kakum o006pa3om oOCyIIECTBISICTCS UAJOT HAa aBTOMATHUYECKOM HCXOISIIEM
COEIMHEHHUH?
9. O6wsicaute HazHauenue MeHro APXNBbBI u CTIPABOYHUKMN.
10. TlpousBenure cpaBHUTENBHBINA aHam3 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 3amyctuTth sipabik 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 kmaumnry ESC BweiOparh nmyHKT MeHio "Teneraiin" HakaTh KIJIaBHIILY
ENTER, naxats knaBuinry PageUP nns moguatus TpyOKH, HOXKIAThCS TOJHATHS
TpyOKM Ha MPUHUMAIOLIEH CTOPOHE, Ha)kaTh KomMOuHanuo Al+17, B mosBuBLIEMCS
MeHio apxuBoB BbIOpath "B OYEPE/IN" naxats knaBumry E14-TEK BbeiOpaTh
HeoOxonumyro Tenerpammy u HaxaTtb ENTER. Ilocne ycnemHol nepegayn HaxaThb
kiaBuiry PageDown.

[Ipunoxenue 2
[lepenaua tenerpamm ¢ Teneraiinma F-2500
1. HaxxumaeM 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. Haxxumaem kH. Pyc.m nabupaem: «POCTOB na JJOHY 123432/110 npobGen 25
npoOen .../... (4uciio u mecsi) mpoben .... (BpeMs 0e3 pas3ae/UTeNIbHOrO 3Haka)= 2
sHakaENTER;
5. Haxxumaem kH. Pyc.u nabupaem: «POCTOB na IOHY CK® MTYCH=nBa 3Haka
ENTERY;
6. Haxumaewm kH. Pyc.;
7. «rpynma Ne....... npoBepka Bbixoga=damunusa-» 5 3HakoB ENTER. HHHH 2
3HaKa npooe;

©

8. HaxxnmaeM KH. «

» oxkujpaeMm otrBera cranuuu GA, mepegaeM HOMEp Hallein
ctaniuu «123912» xaem texHosnorundeckyro ctpoky ¢ LHHIKC;

i
Tl

i
|

9. Haxumaem KkH. «-mI»B MEHIO BbIOMpaeM 1.3 BBOJUM IMOPSAKOBBI HOMEP
TEJErPAMMEBI ...;
10. Oxunaem texnonoruueckyto crpoky LHKC;

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

ot LIKC B Bune HHHH nepenaem cBoii cumBon <> |mosiBures 123432 VOLTRU -

CCaHC 3aKOHYCH.
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Jlabopatopuast pabora Ne 5

OddexTuBHOE KOIMpOBaHUE Ha puMepe koja Xadhdmana

[enb paboThI

HSY‘-ICHI/IG IIPUHOXUIIOB BQ)(I)GKTI/IBHOI‘O KOOIUPOBAHUA HCTOYHHUKOB AUCKPCTHBIX

COOOIICHMIA.

Jlomariinee 3a1anue
1.13yunts npuHiun 3(QexTUBHOrO  KOAMpOBaHUS  andaBuTa
nuckpetHbix coobiennit (MJIC) nmo metony Xaddmana.
2.ChopmupoBatb KOJIOBBIE KOMOUWHaIUU TUTST nepeaadu
MOCJIeA0BaTEILHOCTH 3HaKOB anipaBuTa (cM. Tab:m1.1):
a) npu kogupoBanuu andasuta MJIC paBHOMEPHBIM KOAOM;

0) npu xoaupoBanuu andasura MJIC konom Xaddmana.

HCTOYHHKA

3aJlTaHHOM

CTYI[GHTBI 3a0YHHUKH BBI6I/IpaIOT BapUAHT JOMAIIHETO 3aAaHusA B COOTBCTCTBUU C

nocieaHel mudpoi Homepa CTyIeHYeCKOro Ousera.

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. Onpenenutsb 3Ha4eHUS Hmax , Hpean B Nepen 17151 aHATM3UPYEMOTO BapUAHTA.

4. Ouennts 3HaueHne K,, 1 Kex.

53



Kparkas reopus
Ucrounnk auckpetHbix coobmieHuit (MJIC) ¢opMupyer Ha BBIXOAE CUETHOE
YHUCJIO COOOLIEHUM O COCTOSSHMM 00BbekTa. Takoe COOOIIeHHE B JIUTEpAType 4acTo
HA3bIBAIOT "3HAKOM", a BCIO COBOKYIHOCThH MEpelaBaeMbIX 3HAKOB - aj(aBUTOM
HCTOYHMKA.

Hanpumep, eciiu B KauecTBE MCTOYHMKA COOOIIEHUS paccMaTpuBaTh TEKCT Ha
PYCCKOM SI3BIKE, TO B KAYECTBE 3HAKOB OYIYT BBICTYINAaTh OYKBBI, @ UX COBOKYITHOCTb
apisiercs andasutoM. C yderom mpodOena andaBUT pycCKOro sA3blKa COAEPKHUT 33
3HaKa . AHTJIMACKUI andaBut conepkut 27 3nakoB [19].

Jns mepegadyd KakIOro 3HaKa angaBuTa MO KAaHATY CBSI3U HEOOXOIUMO
[IOCTaBUTh €MY B COOTBETCTBHE HEKOTOPBIN OonpeneseHHbI curHal. C 3TOoM Lenbro
KOKJIOMY 3HAaKy ai(aBUTa MPUCBAMBAIOT ONPEAEICHHYI0 KOMOMHAIMIO JIBOMYHBIX
CUMBOJIOB, TO €CThb OCYIIECTBISIIOT KOJAMPOBAaHHWE HWCTOYHMKA. [IpuCBOEHHBIE
KOMOMHALIMM HAa3bIBAIOTCS KOJOBBIMH KOMOMHAIMSMH WM, 1O TEPMHUHOJOTUU
TEOPUU KOJIMPOBAHUS, KOJOBBIMU cl0BaMu. Eciii KoJi0Basi KOMOMHAIKSA COCTOUT U3 N
IBOMYHBIX CHMBOJIOB, TO €CTh SBISAETCA N-pa3psIHON, TO N Ha3bIBAIOT JJIMHOU
KOJOBOW KOMOUWHAIHH.

B nannoli nmabGoparopHoii pabote Bbl u3ywyaeTe KOIUMpPOBaHUE HWCTOYHMKA,
3ajjayeil  KOTOpOro SIBJsSIETCS  IMPeoOpa3oBaHHME  1€IecOO00pa3HbIM  CIOCOOOM
3a/IaHHOTO Habopa 3HaKoB andaBuTa B JBOMYHbIE CUMBOJIBL. LlenecoobpasHocTs mpu
5TOM MOXET O3HayaThb YMEHBIIEHHE U30BITOYHOCTH  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 KOMOMHALIMH
MOCTOSSHHO M HE 3aBUCUT OT KOHKPETHOTO TIepeAaBaeMoro 3Haka. BeiOop
HEOOXOUMOW JJIMHBI KOJOBOW KOMOMHALMKM TPOU3BOAMUTCS B COOTBETCTBUH C

o0beMoM andaurta ucrounuka. Odo3nauuMm N — o0beM andasura. Torga

N>2"
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HerpynHo 3aMeTwTh, YTO pABHOMEPHBIA KOJA 00JaJaer  CIEIyHOLIMMU

OCOOCHHOCTSIMU:

1. n - paspsaHas KomoBas KOMOWHAIMS MOXXET mnepenaBarth uHpopmarmoo o 2"
3HaKaxX HMCXOJHOTO an¢aBUTa, HO IO YCIOBUSM pPabOThl MCTOYHUKA OOBIYHO
HEOOXOMMO IepeaBaTh MEHbIIEE YMCIO 3HAKOB, a, I03TOMY, YacTh KOJOBBIX
KOMOMHALIMN OKa3bIBAETCs BOOOIIE HE3aAeICTBOBAHHOM;

2. B 3aBUCUMOCTU OT KOHKPETHOW MPUPOIbl UCTOYHHKA BEPOATHOCTH MOSIBICHUS
KaX/J0r0 M3 3HAKOB ajl(aBUTa pa3iavyHa, HO MpPU KOJUPOBAHWU HCTOYHHUKA
PAaBHOMEpPHBIM  KOJIOM CTaTUCTHYECKHME XApAaKTEPUCTHUKHM HMCTOYHUKA HE
YUHUTBIBAOTCSL.

JInst yuera CTaTUCTUYECKHX XapaKTEPUCTHK HMCTOYHMKA BBIJCISIFOT OTACIIBHBIN

KJj1acc 3((PEeKTUBHBIX METOJOB KOJAHPOBAHUS.

Eciun na Beixoge WMJIC, obGnagatomero andaButoM A, 3HAKU @i MOSBISAIOTCA

HE3aBUCHUMO C BEPOSATHOCTAMHU i, [IPU 3TOM

i=1K
rne K-oovem andasura MJIC, To konumdecTBo MHGOpMAIIMK, TPUXOSIICECS Ha

OJIVH 3HAK &, paBHO
I(a;) =—log, p; (6um)
Cpennee xoymuecTBO MHGOpPMAIUM B OWTaX, MPUXOAAIICECS HA OJWH 3HAK Ha
BBIXOJIC HMCTOYHWKA, HAa3bIBACTCS DJHTPOMHEH WMCTOYHWKA W ONpPEIeseTcs

CIEAYIOIIMM 00pa3om

K
H(A)=-)" pjlog, p; (6um)
i=1
I/I3BeCTHO, YTO MAaKCHUMAJIBHOC 3HAYCHUC 3HTpOHI/H/I Hmax COOTBGTCTByeT CJ'IyLIaIO

PABHOW BEPOATHOCTH IOSBIIEHUS BCEX 3HAKOB, HO B PEAJbHBIX YCJIOBUAX H3-3a
HEPAaBHOBEPOATHOCTH TOSIBJICHUS 3HAKOB BCETJA BBINOJHIETCS COOTHOILICHHE
Hmax>Hpean-

B Teopun wuHOpManuMM BBOAUTCS KOJIMYECTBEHHAass Mepa H30BITOUHOCTHU
UCTOYHMKA, KOTOpasl IMOKA3bIBAET, HACKOJIBKO 3(P(EKTUBHO HCMOJIB3YIOTCS 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 IIepeaadd 3aJaHHOTO KOJHYCCTBA

uHpopManuu | mpu OTCYTCTBUHM MOMEX MOKHO ONPEACTUTEH U3 COOTHOLICHHUS
Tak xak s peanbHBIX UCTOYHUKOB Hpean< Hmax , TO TpeOyemoe 4mcio 3HaKOB
andasuta K> Kj, a mosToMy M30BITOYHOCTH COOOIIEHUSI XapaKTEPU3yeTCsl TOM ke

Mepo# u30bITOUHOCTH D, 4TO U UCTOYHUK.

Kl ==
H
max
HaHpI/IMep, HU3BCCTHO, YTO MOJIA TCKCTAa HaA PYCCKOM A3BIKC IIpH YCIOBHHU

PABHOBEPOSITHOTO TOSIBJICHUSI 3HAKOB (OYKB) sHTpomusi coctaBUT H=5 Out/OykBy.
HccnenoBanust mokas3alid, YTO YY€T BCEX BO3MOXHBIX CTATUCTHYECKHX CBS3EH
(pa3nuuHas BEPOSTHOCTh TOSIBJICHUS KaXJI0M M3 OyKB, pa3iuyHasi BEpPOSITHOCTDH
MOSIBJICHUS COYeTaHW OyKB MO JABE, MO TPH U T.I., BIUIOTH JO CBS3H MEXIY
OTJENBHBIMU CJIOBAMH) CHIDKAIOT PEAJbHOE 3HAYEHUE HSHTPONHH JO0 BEIWYHHBI
Hpean=1,5 Out/3HaK. B 3TOM Ciiyyae U30bITOUYHOCTS.

H
p=t-—re oy 12
H 5

max

=0,7 OUT/3HAK.

B psine ciydaeB coobienue hopMHUpyeTCs IO 3apaHee U3BECTHBIM ITpaBUiIaM.
Tak, TEKCT, BBINOJHEHHBIA HA PYCCKOM S3bIKE, MOJUMHSECTCS IpPaBUJIAM PYCCKOU
rpaMMAaTHKM, @ Ha AHIJIMUCKOM — AQHIVIMMCKOW. 3HAHWE ATUX IPABHJ IO3BOJSET
oOHapy>XuBaTh ¥  HUCIPABIATH OMMOKKM B  TaKUX  COOOIICHHUSX,  Kak
"Ham4ueencObITAYHO3/IM3MT0CO0CIBAaNTIIABUIIICHUIOTIOMEKOYCTONYEBA3TUCAAOIIICHU .
B stom dpacemamymmHOMHOX00CHUTIOK .

CaMOCTOSITENIPHO TPOAHATM3UPOBAB TEKCT, BBl MokeTe OOHApYXUTh W
UCIIPAaBUTh JIONMYIICHHBIE TIpamMMaThueckue omuOku. OOHApYyX UTh OIMMOKK MpU

nepeaayde nudp, UCNoIb3ys Te Ke MpaBuia, HE yIaeTCs.
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B TexHHKe CBSI3U BechbMa aKTyalbHOW SIBISETCS 3aJada COTJIACOBAHUSA CKOPOCTH
nepenayn “HGOpPMAIMU OT MCTOYHUKA COOOLIECHHH C MPOIMYCKHOW CHOCOOHOCTBIO
KaHana cBsa3d. CKOpocTh Imepenayd MHGOPMaLUU ONpEleNsieTcs SHTPONUEN
andasura UJC u KOIMYECTBOM CHUMBOJIOB, BBIpaOaThIBAEMBIX HMCTOYHHUKOM 32

CIMHUIlY BPEMCHH M.

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

[IpomyckHasi cmocoOHOCTh KaHajla XapaKTepHU3yeTCs MaKCUMaIbHOW 3HTpONuUEH

(Ipu OTCYTCTBHH MOMEX).

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

B Tom cnyuae, korna Cue;>Cyay , YCTpaHEHHE H30BITOYHOCTH MOKET 00SCIICUUTh
BO3MOXKHOCTh TIepenauyd MH(OpMaIMy 10 JAaHHOMY KaHally O3 YBEIWYCHHUS €ro
TTOJIOCHI POy CKAHUS.

B coorBercTBUM ¢ Teopemoii llleHHOHa mId KaHaia O3 IIOMEX MOXKHO
YBEJIMYUTh CKOPOCTh Iepeadyd HMHQPOPMAlMA IOCPEICTBOM IIPeoOpa3oBaHuUs
COOOIICHUI B CTAaTHCTHYECKH HE3aBUCHMBIC W PaBHOBEPOSTHBIC CHMBOJIBI. Takoe
peoOpa3oBaHUe OCYIIECTBIIICTCS KOJAEPOM HMCTOUHHKA 33 CUCT YMCHBIICHHUS YHCIIa
CUMBOJIOB, KOTOPBIC TPEOYIOTCS IS TIEpeIadn OJTHOTO 3HaKa andaBuTa.

Jns sToro HeoOXoaMMO HauboJiee BEpOSITHbIE COOOIICHUSI TMepenaBaTh
HAUMCHBIIUM YHCJIOM KOJIOBBIX CHMBOJIOB U YBCJIHMYMBATh JJIMHY KOJOBOMU
KOMOMHAIIMM  COOTBETCTBEHHO C  YMCHBIICHHEM BEPOSTHOCTH  IOSIBJICHUS
KOJUPYEMOTO 3HaKa.

Htak, o00s3aTenbHbIM  yciaOBHEM 3(P(EKTUBHOTO KOAUPOBAHUS  SIBISIETCS

HCII0JIb30BaHUC HCPABHOMCEPHLBIX KOJAOB.

K
Nepeo = Z PiN;
=1
I[H;{ HCPAaBHOMCPHBIX KOJOBBIX HOCHeI[OBaTeHBHOCTef/i BBOJAT ITOHATHC CPCAHCTO

yucjga JBOMYHBIX CHUMBOJIOB Ha OJWH 3HaKk andaButa odobemom Kirme pi -
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BEPOSTHOCTh TOSBIICHUS I-TO 3Haka andaBuTa, Nij- JJIMHA KOJOBOW KOMOWHAIWH,
COOTBETCTBYIOIAS TIepeade I-ro 3HaKa.

MakcumanbHOl 3((PEKTUBHOCTHIO 00JIaIal0T T€ HEPAaBHOMEPHBIE KOJbI, IS
KOTOPBIX BBITIOJIHSIETCSI PABEHCTBO CPEIHEN JUIMHBI KOJOBOM KOMOMHALUM U
SHTPOIIUH, T.€.

n H

cpeo —

O¢dPexTUBHOCTD HEPABHOMEPHBIX KOJOB  OIICHUBAETCA  KOI(DPHUIMEHTOM
OTHOCUTENBHON 3((HEKTUBHOCTUKOTOPBIM IMOKA3bIBACT CTENEHb MCIOJIb30BAHUS
CTaTUCTUYCCKOU M30BITOYHOCTH. JJ1s1 onmTrManbHEIX KogoB Ky,=1.

H

Ko =
03n

cpeo

OTtHo1IeHne CpC€AHEro Yuciia ABOUMYHBIX CMUMBOJIOB, IIPUXOAAIINXCA HA OJHUH 3HaK
aH(i)aBI/ITa, IIpn KOJHUPOBAHHUK 3aJaHHOI'O HCTOYHHKA HCPABHOMCPHBIM KOIOM K
JUIMHE KOJOBOM KOMOHWHAIIMU B cliyya€ KOJUpPOBaHHWA HMCTOYHHKA pPaBHOMCPHBIM

KOJOM HAa3bIBACTCs KOZ)(i)(l)I/IHI/IGHTOM CXKXaTusia chc-

K . ncpe()
colc n

Jns mocTpoeHUsT ONTUMAJILHOIO KoJa HEOOXOAMMO HE TOJIbKO YUHUTHIBATh
HEPABHO BEPOSTHOCTH TMOSBJICHUS 3HAKOB, HO M CTAaTHCTHUYECKHE CBSI3U MEKITY
3HaKaMH TIEPBUYHOTO ajiaBuTa 60jIee BhICOKUX mopsakos [20].

Hanpuwmep, nns pycckoro andasuta (C yueTtoMm mpoOesia) HEpaBHO BEPOSITHOCTh
NOSIBIICHUS OyKB CHIDKAeT »HHTponmuio g0 3HaueHuss Hi=4,35 Our/3Hak;
JOTIOJTHUTEIIBHBIA YUET CTAaTUCTUKH JABYXOYKBEHHBIX COUYCTAHWU JOBOIUT 3HAUCHUC
sHTponuu A0 Hy=3,52 6ut/3Hak, a TpexOykBeHHbIX - 10 H3=3,01 Out/3HaK.

Paccmotpum  mpuHIMN TocTpoeHUS AI(PGEKTUBHOTO KOJa, TMPEIJIOKCHHBIN
Xaddmanom. Ilycts, HanpuMep, U3BECTHO, YTO TepeaBaeMblii andaBUT COAEPIKUT
MIATh 3HAKOB C BEPOSITHOCTSMH TIOSIBIICHUS:

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 xonma Xaddmana HauMHAETCS C YIOPSIOUYMBAHUA YKa3aHHBIX
3HAKOB MO YOBIBAHUIO 3HaUCHUIT P;j.

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 IBa HAUMEHEE BEPOSTHBIX 3HaKa ajipaBUTa, KOTOPbIE NEPEXOAAT
B HOBBIN CkaThli anaBUT (2), KaK OJIMH 3HAK C BEPOSTHOCTHIO MOSBJICHUS PaBHOU
CyMMe€ BEPOATHOCTEN MOSBICHUS ITUX JBYX 3HAKOB.

P(A,I')=P(1)+P(T)=0,15+0,17=0,32.

BHOBBH MpOBOAMM CHUCTEMATH3AIMIO 3HAKOB ajdaBUTa MO MPHU3HAKY YOBIBAHUS
BEPOSITHOCTEW. B JaHHOM ciydae MEpBBbI BCIOMOTATENbHBIM 3HAK IOMNAIAECT B
Haudasno cnucka. [loBropseM npoueaypy o0beIMHEHUS HAMMEHEE BEPOATHBIX 3HAKOB
o HOBOMY cxkaTomy ajidarury (2). Teneps oObeAMHEHUIO MOAJIeKAT 3HaKU A U b.
OmnpenensieM BEpOSATHOCTh BTOPOTO BCIIOMOTAaTEIBLHOTO 3HAKA.

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

BHOBb NpoM3BOAMM yHOpsIIOYMBaHUE HOBOTO cxartoro andasuta (3). CHoBa
BbIOMpaeM JBa 3HAaKa C HAWUMEHBIIMMHU BEpPOSTHOCTSIMHU, OOBEIUHSIEM HUX U
ONpENENsiEM CyMMapHYIO BEPOSTHOCTb.

P(B,J1,I)= 0,26 + 0.32 = 0,58
N onsATe mNOBTOpsieM NPOLEAYPY YHNOPSAOYMBAHMS TOJYYEHHOIO CKAaTOTO

andasuTa, OnpeaesieHus HauMeHee BEPOSATHBIX ABYX 3HAKOB, UX OOBEAUHEHUS U T.J.
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[Ipouecc mpomomkaeTcss 10 TeX MOp, MOKa MbI HE AOWIAEM [0 €IUHCTBEHHOIO
BCIIOMOTATeNIbHOTO 3HaKa ¢ BepositHocThio Pi= 1,0.

Jlnst mocTpoeHHsl KOJOBOW TaOIUIBI HEOOXOIUMO MPOCIEIUTh MyTh Hepexonaa
3HaKa MO CTpoKaM H cToiOmaMm Tabmuipl. Haunbonee ymoOHBIA cmocod - 3TO

IOCTPOEHHE KOJI0BOTro aepena (puc. 5.1).

0,17

Pucynok 5.1 - J/lepeBo KOJOBBIX CJIOB

N3 toukn P=1,0 HampaBisieM JB€ BETBU, U TOM, Y KOTOPOW B COOTBETCTBUU C
KOJIOHKOU 5 Tabnuibl 1 BepostHOCTh Oombine (P; =0,58), mpucBanBaem cumBoin 1,
npyroii - 0.

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

Bo3sspaiaemcst 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.

CocTaBnsATh 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  TpeOOBaHUE
OJIHO3HAYHOCTH J€KOJUPOBAHMUS, KOTOPOE COCTOMT B TOM, 4YTOObI HHU OJiHA

KOMOWHAIIMA JAaHHOTO KOJa HE COBMajalia C HAdaloM Jpyroi, Oosiee JIMHHOU
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koMOuHaumu.  Konpl,  yIOBJETBOPSIOUIME  STOMY  YCJIOBHMIO,  Ha3bIBaIOTCA
npe@uKcHBIMU KoAamu. llpu AekoaupoBaHWMU TMOCIEIOBATEIILHOCTH KOMOHMHAIIMIA
npepUKCHOrO KOoJla OMpeIeJICHUE KOAa KaXA0ro 3HaKa MPOU3BOUTCS OJIHO3HAUHO. B
NPOTUBHOM Cilyd4ae, T.e. A KOMOWHAnuii HE NpePUKCHOrO KOoAa XapakTepHa
HEOHO3HAYHOCTD JIeKoIupoBaHus [21].

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

CocTtaBuM TPOM3BOJIBHO KOMOWHAIIMIO TME€pelaBaeMbIX 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 ciydaif, Korjaa KOAWPOBaHWE aHCAMOJIA 3HAKOB MPOBEICHO
10 KOJOBOH TaOIuIlEe BUIA
A-00; b-01; B-001; T'-010.

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

01000100101000101010000001.

B sTOoM ciydyae BO3MOXHBI pa3iMyHbIe BAPUAHTHI JEKOIUPOBAHUS:

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 BapuanThl. [lompoOyiiTe camMOCTOSTENbHO IEKOAUPOBATH
IIPUBEICHHYIO ITOCIEA0BATEIBHOCTD.

PaccmoTpuMm  BO3JIEMCTBHE OAWMHOYHOM, OIMMOKM B TPHUHATONH  KOJOBOM
TIOCJICIOBATEIBHOCTA CHMBOJIOB, OTMCUEHHOW (*), YIOBJICTBOPSIOIICH YCJIOBHUIO
NpePpUKCHOCTH, T.€. IyCTh MPUHSTAs MOCIEA0BATEIIbHOCTh UMEET BU/L:

0100011010001010110000001.

B sTOM cityyae npu A€KOAUPOBAHUHN MTOJTYYHM

0100011010001 01 01 100 00 00 01

b AbBbB ABBBTIT A AB

Wrtak, onHa ommbOka B KOJOBOM KOMOWHAIMK, COOTBETCTBYIOIIEH 3HaKy I,
puBeia K HEMPAaBWIBHOMY JIEKOJIMPOBAHUIO HECKOJBKHMX 3HAKOB. TakoW XapakTep
OIMOOK Ha3bIBAIOT TPEKOM OLIHUOOK.

XapakTepHOil 0COOEHHOCTBIO CHCTEM, MCHOJIB3YIOIIMX METOIbl 3(P(HEKTUBHOTO
KOJAMPOBaHUs, SBISETCS 00sA3aTeNbHOE HAJIWYME KaK B IEpeAarolleM, Tak U B
MIPUEMHOM yCTpoiicTBe Oy(epHBIX 3aMOMHUHAIOMIMX YCTPOHCTB. DTHU YCTPOMCTBA
o0ecrevynBaroT BO3MOXHOCTD IE€peladll CUMBOJIOB C MTOCTOSIHHOW CKOPOCTBIO B KaHAJ
CBS3U IIPH YCJIIOBHM MX HEPAaBHOMEPHOIO IMOCTYIUIEHUS HA BBIXOJ KOAEPA.

Onucanue 1a00paTOPHON YCTAaHOBKU

YcnoBHas GyHKIMOHATBHAS CXeMa JIa0OpaTOPHON YCTAHOBKH MIPHUBEACHA HA pUC. 5.2

JATUNK
OUINBOK
N B/IOK > KAHAT »  [EKOMEP g
HDOPNMIAPNARAHING I'IOJ'Iy‘-l
ATE/b
MCTOYHUK || AATHMK
COORIIFHU NIIMROK e
;i LLEHMA
KOZEP KOZIA > KAHAT > JEKOEP g
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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bnox ¢dopMupoBaHus paBHOMEPHOTO KOJa IMO3BOJISIET MPUCBOUTH KAKIOMY
3HaKy andasuta MJIC koMOuHAINIO paBHOMEPHOTO TIEPBUYHOTO KOJIA.
Konep Xaddmana ocymiectBiser GopMUpOBaHUE KOJOBBIX KOMOWHAIMNA METOJ0M
3¢ (HEeKTUBHOTO KOTUPOBAHMUS.

Jlexonepbl  OCYIIECTBISIIOT ~ COOTBETCTBYIOIIEE JIEKOJUPOBAHUE MPUHSATHIX
KOJIOBBIX KOMOMHAIUH.

JlaTunk ommOOK OCYIIECTBIISIET BBOJ OIIMOKUA B MOCJEIOBATEIBHOCTh KOJOBBIX
KoMOMHaIui 1pu  3PEHEKTUBHOM KOAMPOBAaHUKM 10 MeToay Xaddmana u
pPaBHOMEPHOM KOJUPOBAHUHU.

Jlabopatopnas pabora BemonHsercs Ha IBMPC. ITlocne 3amycka mporpaMmsl
(daiin LR 36_108.exe) BBenute Ha nepBoi crpanuiie ceou O.M.0O. u HoMep TpymisbI.
3arem neperinute Ha cTpaHuily 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 ((: ggﬁgﬁggggorﬁl 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

WHa coofweHua L= 12 kon-eo sHakoe M= 10 4| K 1 0.083 oot 1110
5 M 1 0.083 0100 1o

COPEOHEE YKMCNO BUT HE OOMH SHAK 0N KOO8 Gl a 1 0.083 0101 1100
XacpmeHa = 3.333 paeHoMepHoro = 4 7B ! 0.083 o11o 1011
Kec = 1200 B|r 1 0.083 0 1010

KO3, cTAT. okaTHa Koo=1. al « 1 0.083 1000 001

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 - CTaTUCTHKA U KOJUPOBAHHE - JEKOIUPOBAHKE
BBox cooOrieHust mpou3BOAUTCS B CTPOKE, 0003HaYeHHOU 1Uppoit 1 B KpykKe

co ctpenkoil. [Tocne BBoja coobieHus cripaBa B Ta0bauie (2) BEBIBOAUTCS CTATUCTHKA
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JAHHOTO COOOIIEHUsT W KOJOBBbIC KOMOWHAITMU JJIi PAaBHOMEPHOrO KOja W KOJa
Xaddmana. Ita TabnuIa UMEET CIASAYIONMIYIO 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 — KomOBas KOMOWHANMS MJis JaHHOTO 3HaKa MPU PaBHOMEPHOM
KOJMPOBAHUH;
6 cronben — KoJOBasg KOMOMHAIMS JUIsl JAHHOTO 3HaKa MPU KOAUPOBAHHH KOJOM
Xapdmana.

B okHe 3 nmaHHOTO 3KpaHa MOKa3aH pe3yjbTaT KOJAMPOBAHUA - JIEKOJUPOBAHUS
paBHOMEPHBIM K0/10M. OKHO UMEET CICIYIONTYIO CTPYKTYPY:
1 cTpoka — nepenaBaeMoe cooOIeHue (BXo 1 Koaepa);
2 cTpoKa — MOCIeA0BATEIbHOCTh JBOMYHBIX CUMBOJIOB Ha BBIXOJIE KOJEPA;
3 cTpoKa — MO3uIUs UCKakaeMoro outa (obo3Havaercs [1);
4 cTpoKa — MOCJENOBAaTEIbHOCTh JIBOMYHBIX CHMBOJIOB Ha BBIXOJIE KaHaja (BXOJ
JeKoJiepa);
5 cTpoka — MPUHATOE COOOIICHUE (BBIXO JICKOAEPa).

B oxHe 4 maHHOTrO HKpaHa Moka3aH pe3yJbTaT KOJAUPOBAHUSA - IEKOJIUPOBAHUS

kosioM Xadgdmana. OKHO UMEET CTPYKTYpPY aHAJOTUUHYIO OKHY 3.
CrneBa oT OKOH 3 1 4 pacrnoJI0KeHbI OpraHbl YIIPABICHHS JaTYNKaAMH OITUOOK:
Bxi1/OTk1 — KHOTIKA BKITIOYEHUSI/OTKIIFOUEHHS JaTYHMKa OITHOKH.
<——> - UI3MEHEHHUE TTOJIOKEHUE UCKAKEHHOTO ONTa
Ecnu natumk ommOKkyM BKITIOYEH, TO TMO3WIIHS, HA KOTOPOW HAXOIUTCS MCKaKCHHBIN
OuT, MOMEYaeTCsl 3BE30YKOI0 [J, a eclnM JaTYMK OIMMOKU OTKIIOYEH, TO BMECTO
3BE3/IOYKH TOSIBIISICTCS TOUKA.

3anmanue
1. Chopmupyiite mnepenaBaemoe cooOiieHue. CooOiieHre 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(pdurmeHt cxatus CcHOPMUPOBAHHOTO COOOIIEHUS TIPU KOJUPOBAHUH
noJTydyeHHOro andaBuTa KojaoM XaddhMaHa T0DKEH MOTyIUThCS He MeHee 1,2.

2. BeiBeguTe Ha meyaTh COJNEPKMMOE JKpaHa (3aKkiagka 3) CO CTaTUCTHKOW
COOOIEHUsT W TMpoIleccaMyd KOAMPOBAHHS PABHOMEPHBIM KOJOM H KOJOM
Xabhdmana u nekoAMpoBaHWS Ha TpUEME B Cllydae OTCYTCTBHUS OIIHUOOK,
BBI3BaHHBIX TTIOMEXaMH B KaHAJIE.

3. BeiBenuTe Ha medath CoAEpKHMOE JIKpaHa (3akiagka 4), WITIOCTPHPYIOIIETO
MpOLECC ACKOIMPOBAHUS MPH HAIMYUH OMIMOOK, BBOJUMBIX B pPa3IMYHBIC
CHUMBOJIBI, TEpeaaBacMON JBOMYHOM MOCIEIOBATEIBHOCTH MPU HCIOJIb30BAHUN
paBHOMEPHOTO Koja 1 koja Xadpmana.

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

KOHTpOJIBHBIE BOIPOCHI

1. [TpuHun GpopMupoBaHusl KOAOBBIX KOMOMHALIMK MTPU KOJIUPOBAHUU METOJIOM
Xapdmana.
2. Meton omnpexaeneHust CcpeAHEd JIUHBI KOJOBOM KOMOWHAIIMM Ha 3HAK
angaBuTa U €€ ONTUMAIILHOE 3HAYEHUE.
3. CymHocTh TpeboBaHus MpehUKCHOCTH 3(HPEKTUBHBIX KOIOB.
4. IlpyHUHMII COTJIACOBAHUSA UCTOYHHKA COOOIIEHUS C POMYCKHON CLIOCOOHOCTHIO
KaHaJIa CBA3U.
5. KonnuecTtBeHHast onieHKa 3((heKTHBHOCTH HEPABHOMEPHOT'O KOJIMPOBAHUS.
6. MexaHu3M BO3HUKHOBEHHMS Tpeka OMMOOK NpH  JEKOAUPOBAHUU

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

Conepxxanue oTyera
1. Pe3ynbTaThl BBINOJHEHUS JTOMAIITHETO 33/ IaHUS.
2. Pacniedyatku pe3yabTaToOB BBIIOJIHEHUS PAOOTHI.
3. PacuetHble (OpMYJIBI C 3aMUCHI0 UCXOIHBIX 3HAUCHUH JIJIsl OTIPEIeSICHUS] BEJIMUUH
Hmax » Hpeans Nepen sKo» B Ko 011 cooOLIEeHUs,, cPOPMUPOBAHHOIO B pE3ysbTATE
AKCIIEPUMEHTA.
4. JlepeBO KOOBBIX CIIOB ISl pPABHOMEPHOTO KO/1a U Kojia XaddmaHna, moqydeHHBIX B
pe3yJIbTaTe SKCIIEPUMEHTA.
5. BeIBOJIBI.
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JlaGopatopuas paborta Neb
Hccnenosanne NMMHENHBIX HUCKAKEHUU

[{enb paboThI
M3y4yeHne MEeTOI0B U3MEPEHUS U OIICHKU XapaKTePUCTHUK JIMHEHHBIX UCKAKECHUH B

KaHaJIax MepeIavyu CETEe TOKYMEHTAIbHOM 3JIEKTPOCBSI3H.

JlomariHee 3a1aHue

s waTerpupytomeid RC menm moctpoiiTe nepexoanyro xapakrepuctuky h(t)
M PEaKIUIO Ha MPSIMOYTONbHBIN uMiyinbe G(t). JAmuTenpbHOCTh MMITYJbca BO3BMHUTE
paBHoit T( T = RC - mocrosHHas Bpemenu RC- nerm).
R B kxOM BO3bMUTEpaBHBIM KOJIMYEeCTBY OyKB B BamieM nmeHu,

C B HaHO (apanax - paBHbIM KoJuuecTBy OykB B Batueil pamunmu.

Onucanue mporpaMmbl
JlaGopatopHas paboTa BBITIOJIHSIETCS HA KOMIIBIOTEPE.
[Iporpammuoe obecriedeHue J1abOpaToOpHOW pabOThl MOXKHO 3amucaTh Ha
ruOKHiA TUCK Ha Kadeape WK nepenucath C caiita kadenpsl pds-01.boom.ru.
HuTepdeiic nporpaMMmbl COAEPHKHUT HECKOJIBKO CTpPaHMIL:
“Hayasio” — cofepKuT OOII1e CBEACHUS: Ha3BaHUE pabOThl H.T.II.
ConepKUT KHOMNKH:
‘0 mporpaMMe’ - MOHO OCMOTPETh HOMEP BEPCHU MPOrPaAMMBI,
anpec caiita MTYCU u xadenapsl.
‘mepenucarh’ - AKTUBU3UPYET JUATIOTOBOE OKHO, HCIIOJIB3yEMOE JJIsl
nepe3arucu MporpamMmsbl, 00pasiia OT4ETa U.T.I1. Ha TUOKHI TUCK.
‘BBIXOJI’ - MCIOJIB3YETCS VISl BBIXOJIa U3 TPOTPAMMBL.
“YcTaHOBKHM” -  COJAEPKUT PA3MYHbIE YCTAHOBKM M TMaHelb (POPMHUPOBAHUS
WHUBUTyaJIbHOTO 3a/IaHMUS.
“Uuraitite” - COAEPKUT pasjeiibl: Iejb padOoThl, 3aJlaHhe, COACp)KaHUE OTYETA U
KOHTPOJIbHBIE BOITPOCHL.

Paznen ‘zamanue’ coaepkuT J1la0opaTOpHOE 3aJ]aHUE€ U METOJIUKY BBIMIOJHEHUS
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Kaxaoro myHkTa[26].

“h(t) u G(t)” - comepxuT cxeMy JiJIsl HAOJIOICHUS TIEPEXOTHON XapaKTSPUCTUKA

Y PEAKUUU LENU Ha IPSIMOYTOJbHBII HMITYJIbC PUCYHOKO.1.

_ NepexogHas xapakTepmucTuka h(t) n peakums uenu Ha

CrekTp Mrmyneca W AYX kaHana

KaHan

:
L

~ TumMA (Mec) O 1-pc
Lo oEmEe
d

2-RC I 3-®HY

1.20
— FIHAMKaLA

== [ [HAynec
= h(t)
=K G

1104

1.00

090

080

0704

0604

050

040

Ban - oo N L

0.20§

0104

0.00

-0A0§

oo ARUIIR [ T T

[ 10100

”paaeépﬂ(a -0.20y

Pucynok 6.1 - Bua crpanums! “h(t) u G(t)”.

B kauecTBe kaHana 1 u 2 ucnons3yrorcs uHTerpupytomue RC mernn .
B kauecTBe kaHana 3 ucnonb3yercs GuiabTp HIKHUX yacToT (OHY).
VY kananoB 1 u 2 MoxHO MeHATh ocTossHHYI0 RC 1iern, a y ®HY gacroty cpesa.

[lepexonnas xapakTepucTuka 1 uHTerpupytoniet RC menu paccuuThiBaeTcs Mo

dbopmyie:

h(t)=1-e"*: 7=RC (1)

“I'mazkoBas jguarpamma” — COACPXKUT CXeMy JUIss HaONIOJACHUS TJIa3KOBOU

AuarpaMMal.

JlabopaTopHoe 3amaHue
1.I1IponabntogaiTe U 3apUCyMTEe MEPEXOTHYIO XapaKTEpPUCTUKY h(t) u
peakuio Ha umiyibe G(t) a1 IByX KaHaJIOB.
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2. HWccnenyiite u3MeHEHUE JUIMTEIBHOCTH UMITYJIbca U moctossHHo RC

Ha TIEPEXOAHYI0 XapakTepucTuky h(t) u peakmuro Ha ummynbe G(t).
3. IlponabmionaiiTe M3MEHEHHE TIA3KOBOM JAMarpaMMbl B 3aBUCUMOCTHU
OT CKOPOCTH Mepeaayun U mapaMeTpoB KaHaja.

4. O1ieHUTe MEKCUMBOJIbHYIO HHTEP(HEPEHIIUIO 110 TJIA3KOBOM 1Uarpamme.

MCTOI[I/I‘IGCKI/IG YKa3aHH: 110 BBIIIOJIHCHHIO pa6OTBI

Oenu

[TongpoOHYI0  METOJAMKY IO BBIMOJHEHHUIO KaXJOT0 IMyHKTa CMOTPUTE B

nmporpamMMe Ha ctpanuie: ‘Yuraire’ ->’3aganus’ ->’MeToIMKa BBITIOJIHEHUS .

ConepxcaHI/Ie 0T4YCTAa

CTp. coJiepKaHue
1 TuTyNbHBIA JUCT.

2 [ens pa®oThl ¥ QYHKIIMOHATBHYIO CXEMY JTaOOPATOPHOTO MAaKeTa.

3 JloMarHee 3aaHue.

4 [TepexoqHyr0 XapaKTepUCTHUKY,  PEAKIHI0 IIEMd Ha HWMIIYJIbC U

IIa3KOBBIC AarpaMMbl Ui IICPBOTO KaHAJIa

3) [IepexonHyr0  XapakTEpUCTHKY, PEAKIHUI0 LENU Ha HUMIYJIbC U

BTOPOU KaHaJbI).

I'Ia3KOBBIC AUArpaMMbl JIA COCTABHOI'O KaHalla (BKJII-O‘-IGHBI HCpBBIﬁ n

6 3aBucuMocTh D-KpuTepust OT CKOPOCTHU NIEpenayu il IBYX KaHAJIOB.

BriBoipI 110 padore.

7 Kpatkuii oTBeT Ha 5 KOHTPOJBHBIX BOIPOCOB (HOMEpPA BOIPOCOB

BBIOEPUTE CAMOCTOSITENIBHO).

*#%  OOpazen opopmieHus: 0OTYETA CMOTPUTE B JTAOOPATOPHOM paboTe HA CTPAHUIIE

‘Yuraiite’ -> ‘Conepxxanue oT4éTa’.

*#%  TIpu BeIMOTHEHUH 3TOM 1a0. pabOTHl pacnevyaTKu He AenarTcs ***

KonTponpHble BOIpOCHI
1. Kakue BuJbI HIOMEX U UCKAKEHHUI IEMCTBYIOT B KaHAJIaX CBSI3U?
2. UTo MOHUMAIOT IO, JUHEHHBIMU UCKAKEHUSIMHU?
3. Uto takoe ®HY, ®BY, moysocoBO U PEKEKTOPHBIN (PUIBTPHI?
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4. Kax ansa npocreitimux RC neneit noctpouts AUX (kauecTBeHHO)?
5. Uro 03HauarOT NOHATHSA NOCTOSHHOW LENH U 4acToThl cpe3a At RC- nenwu.

6. Kak 1o u3BeCTHOMY OTKJIMKY KaHajla HAa OJUHOYHBIA HMMIIYJbC OIPEAEIINUTh
MOIIIHOCTh MEKCUMBOJIbHON TTOMEXH?

7. Uto moHmMaroT noj yciopueM HaiikBucTta Bo BpeMeHHOM 061acTu?

8. UTo moHMMAIOT MO UMITYJILCHON U MEPEX0JHON XapaKTepUCTUKaMH KaHaa?

9. Kak mo u3BEeCTHOM TMEPEeXOAHON XapaKTEPUCTUKE TMOMYyUYUTh PEAKIHIO
HAIPsIMOYTOJIbHBIN UMITYJIbC?

10.Kak mosy4daercs ria3koBasi 1uarpamma’?

11. Yro takoe D-kputepuii?

12. I3-3a  yero  BO3HUKAIOT  JIMHEWHBIE  HUCKaXEHUs  (MEXKCHMBOJIbHAs
uHTEephepeHIus)?

13.Kak o usBectHoii cxeme RC 1enu noctpouTs €€ nepexoaHyro XapaKTepUCTHKY?

14. IlosicHuTE pa3HUILy MEXKY JTMHEWHBIMU U HEJIMHEUHBIMU UCKAKEHUSIMU ?

15.ITosicHuTEe CMBICH YCIOBUSL OTCYTCTBHSI MEXKCHUMBOJBHOM HWHTEpPEpPEHLINH B
4aCTOTHON 00JIacTH.

16. Kakoii sKkcriepuMEeHT HaJ0 MPOBECTH YTOOBI OTIMYUTH JHWHEHHYIO CXEMy OT
HEJIMHENWHOU?

17. K xakomy 3HaueHUIO cTpeMutbcs D—kpurtepuit npu B->00?

18. Uto takoe romorpad?

19. Packpoiite nonstusi: HCHB, HC/IB, JICHB, JICZIB?

20. [TpuBeauTe MpUMEpPHI CXEM B KOTOPBIX OTCYTCTBYIOT JTUHEHHBIC HCKAKCHUS ?

[Ipunoxenue

KpaTtkue cBeneHus u3 Teopuu TMHEUHBIX HCKAXKEHUN
Kimaccudukanuss moMex W HCKaKCHHI
[Ipu nepegaye CUrHAJIOB MO KaHAJIAM CBSI3U OHM MOJBEPrarOTCs JECUCTBUIO NTOMEX
Y UCKAXKEHUU, YTO MPEIMSATCTBYET NPABUIBHOMY IIPUEMY CUTHAJIOB.
ITon momexamu, Kak TpaBWIO, IMOHUMAIOT JAECTAOMIM3UpYIOMIUE (HAKTOPHI,
MMEIOIINE BHEUIHIOK MPUPOAY IO OTHOIICHUIO K KaHaly, a MOJ HCKaXECHUEM

dakTopsl UMEIOIIME BHYTPEHHIOIO Tpupody. Hawubosnee TunuyHbie TIOMEXH U
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MCKQKEHHSI MOYKHO TIPEJICTABUTH B BUJIE TaOHIbI 6.1.

Taomuma 6.1 - TuDUYHBIE TTOMEXHU U UCKAKECHUS.

nomexu HCKaXXCHUA
aaauUTUBHbIE: el N
HEJIMHEUHEBIE ]
- UIMITyJIbCHAs r
® | cABUI4aCTOTHI ]
>
(ba3oBbICAPOKAHUS
>
- JDKUTT
MYJIbTUIININKATUBHBIC A p
.
- Kosie0aHMsl ypOBHS 4 .
JIMHEWHBIEUCKAXKECHUSA
! (MeXCHMBOJIbHASI HHTEP(PEPEHIINS)

\_

PaccMoTpuM paznuuHble BUABI IOMEX Ha MPUMEPE MPOCTYIIUBaHUs HH(popMauu
3aMycaHHOW Ha MarHUTO(POHHYIO Kaccery B Buue rpynn uudp (komorpamm). B
KayecTBE MCTOYHUKA Oy/leT BBICTYNATh 3allUCh HAa KacceTe, a B KayecTBE KaHalla
MarHuTO(QOH U aKyCTHYECKHUI KaHaJl OT IMHAMUKa MarHuTO(QoHa J0 yxa ciaylaTesns
(mpuémMHuKa).

Ecnu momexa ckiaapIBaeTCsi C CUTHAIOM, TO €€ Ha3bIBarOT ajnutuBHOW (addition -
cnoxxenne). Hampumep, BO Bpemsi NPOCITYIIMBAHHS 3allMCH KTO-TO Hayald CTy4aTb
MOJIOTKOM TI0 CTEHE — 3TO MMITYJIbCHAS IOMEXa, €CJIA BO IBOPE MOHOTOHHO (C OJTHOM
YacTOTOMW) 3aBbUIa CUPEHAa — 3TO rapMOHHUYECKas IOMeXa, a €CJIM BKIFOYMIIH IBLIECOC
WJIA HaJ[ IOMOM IIPOJIETENl PEaKTHUBHBINA CaMOJIET - TO 3TO TUMHYHAS (IyKTyal[MOHHAS
(urymoBas) momexa.

Ecnu momexa nepeMHOMXKaeTCsl C CUTHAJIOM, TO €€ Ha3bIBalOT MYJbTUIUIMKATUBHON
(multiplication - nmepemuoxxenue). Hampumep, B mMarHutooHEe IJI0X0 paboTaeT
PEryJIATOp TPOMKOCTH, YTO MNPHUBOJUT K CIIy4allHbIM H3MEHEHHUSM T'POMKOCTU

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

Ecnu curnan ucyesaer nmojHOCTBIO, 3TO TEPEPHIB CBS3HU.

Ecniu B nuHamuke BMECTO €CTECTBEHHOIO T0Jjoca CHBIIIEH XPUITSIIHMA
(apebe3xanuil) ToJ0C — 3HAYUT UMEIOT MECTO CHUJIbHBIE HEJIMHEHHBIE UCKaXKEHUSL.

Ecnu ckopocTh MPOTSHKKU JIEHTHl OTJIMYAETCS OT CKOPOCTHU TPH 3alKCH, TAKUE
UCKKEHHUS SBIISIIOTCS CABUTOM 4YacToThl. [Ipu caBUre 4acTOThl BBEPX KEHCKHIA
rojjoc OyJeT BOCHPHHHMATHCS KaK TOJOC peOEHKa, a MpU CABUTE BHU3 - Kak
MYKCKOM.

Ecnu ckopoCTh MPOTSHKKU JIGHTHI OTKIIOHSIETCS OT HOMHHAJIBHOTO 3HaYEHUS B 00€
CTOPOHBI, OCTaBasICh B CPEIHEM PaBHOM HOMUHAJIBLHOMY 3HAUEHHUIO, TO UMEIOT MECTO
¢dazoBbie ApoKaAHUS.

Ecnu ¢azoBbie apoxaHus MNPOUCXOAST OBICTPO, TO HUX Ha3bIBAlOT (Ha30BHIM
JDKUTTEpOM (jitter- aposkanue) , a eciau MEIJICHHO - BaHaepoMm (wander- Oayxaath,
OpOIUTH).

[Ipu mxuTTepe royioc yeaoBeka OyJeT Moxox Ha rojioc bypatuHo, a npu BaHaepe
KEHCKUI TOJIOC MEePUOAMYECKH OYIEeT MepexoJuTh, TO B rojioc peOEHKa, TO B

MYCKOM roJoc.

[Ipy mnomMomm pydyek pEryJupoBKH TeMOpa MOXHO u3MeHUTh AUYX
(AMmmutygHo YacToTHYH0 XapaKTEPUCTUKY - COOTHOILIEHHE YPOBHEWU Pa3IMYHBIX
94acTOT), TO €CTh BHOCHUThH JINHEWHbIEC NCKKECHHS I YMEHbIIATh (KOMIIEHCUPOBATh)
ux.

JIuHEeNHbIE WCKaXXEHUsA, KOTOpPHIE  BBI3BIBAECT MpOLIECC  3aluCu |
BOCIIPOU3BEACHUSI Ha MarHUTO(OHE CIUIIKOM MaJibl, YTOOBI BBI3BaTh OLIMOKHU MpPU
npuéme (MPOCIyIIMBAHUN) KOAOTPAMM.

Pasmectum mMarHUTOPOH Ha JECTHUYHOW KIJIETKE MHOTOJTAKHOTO JOMa, a
ciymaTh OyeM HECKOJbKMMH JTakamu BbImie (Hmwke). [lpu Takom pasMenieHun
ucTouHMKa (MarHuTopoHa) W TpUEMHUKA (Ciymarens) 3a Ccu€T CHJIBHBIX
NEepPeOTPAKEHUN  3BYyKa OT CTEH W Pa3JIMYHBIX MoJIocTed (OCTOHHBIX CTEH H

JIECTHUYHBIX KJIETOK) BO3HUKHET OYEHb CHIIbHOE HCKakeHne AUX.
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‘Ha cmyx’ 93TO MpOSIBUTCS B TOM, YTO CIIOTH PEYM HAYHYT ‘HAMOJ3aTh JPYyTr Ha
Ipyra, 49TO 3aTPYAHUT O0€30IMTMO0YHOE BOCTIPUATHE KOJOTPAMM.

Ecnmi  ckopocTh dTeHHS KOAOTPAMM TOBBICHTH WJIM YBEIWYUTH KOJUYECTBO
dTaXKEH MEXIy HCTOYHUKOM W MPUEMHUKOM, TO BEPOSITHOCTh OIIMOKU TPHU TpHEME
YBEIIMYUTCS,, a HayMHas C HEKOTOPOrO 3HAYEHUS NPABWIBHBIA NPUEM CTaHET
HEBO3MOKHBIM.

Bmecto oTaenpHBIX mudp ciymarenb OyIeT CIbIIaTh CIUIONIHOE OyOHEHHE,
13 KOTOPOTO HEBO3MOXKHO BBIICIIUTH OT/ACIIBHBIE ITU(PHI.

SBneHue, TpPH KOTOPOM COCEIHHWE CIIOTH, [H(PHI, CUTHAIBI W.T.IL.
HAKJIa/IbIBAIOTCH, Ipyr Ha Jpyra TOIYy4YWIO Ha3BaHUE MEXCHUMBOJIBLHOM
untepdepennnn (MCH).

MexcuMBOIbHAST UHTEPPEPEHIIMH, KaK MpaBUiIO, 3aTPYAHSIET MPaBUIbHBIN

IIpUEM CUTHAJIA.
JIvHeHbIE NCKaKEHUS B HENPEPBIBHBIX KAHAIAX CBA3U.

[log nUHEMHBIMA MCKaXEHUSIMU B HemnpepblBHbIX KaHamax cBa3u  (HKC)
MMOHUMAIOT HCKaXXE€HUE (POpPMbI CUTHANA, BBI3BAHHOE M3MEHEHHUEM COOTHOILIECHHUS
aMIUIMTYJ ¥ (a3 CHEKTPAJIbHBIX COCTABJSIOIIMX IpPU NEpelaye CHUrHajga 4yepes
KaHaJ CBA3U.

CBs13b curHasia Ha BbIxojie kKaHaya 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-QyHKIud(t):

o npu 1=0;

5(t) = T5(t)dt -1 (3)

0 npu t#0;
CriekTp cMrHajia Ha BbIxoJe KaHama 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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Koaddurnment nepenaun kanana K(JW) ogHO3HAYHO CBSI3aH C MMITYJILCHOU

xapakrepuctukoir g(t) mpeobOpazoBanuem Dypre:

% ot
K(jw)=[g(t)e dt (5)
—o0

Ecnu npencraButh komiuiekcHyo ¢yakiuio K(jo) B mokasatenbHOU Gopme
K(jo) = K(w)el*® |

o K(®) OyaeT aMIInTy 1H0-4acTOTHOM XapakTepucTrkoi (AUX) kanana,

ap () — dazouacrorHoit xapakrepuctukoi (OGUX) kanana.

Takum o6pa3om, nuHeliHble uckaxkeHus B HKC moryT OBITH MOJHOCTBHIO
onvcansl U 3a1aHbl ero AUX u @YX uny uMnynbCHOW XapaKTEPUCTUKOM.

Ha npaktuke nunevinble uckaxenus B HKC wame Bcero HopMHpyroTcs
TpeOOBaHUSIMM K WX  YaCTOTHBIM  XapaKTEPUCTUKaM, YTO  OOYCIOBJICHO
CPaBHUTEIIBHON MIPOCTOTON UX OMUCAHUS U U3MEPECHUS.

OnaHako B 3aBUCUMOCTH OT KOHKPETHOM pemaeMoil 3ajayd  MOTYT
CYyIIIECTBOBATh U JIPYTHUE METOJIBI PEICTABIICHUS U OTICHKU JTMHEHHBIX UCKAKCHUN.

Hampumep, npu mepemade Mo KaHajlaM CHUTHAJIOB B BHJE MPSIMOYTOJBHBIX
UMITYJIbCOB TIOJIC3HBIM OKAa3bIBACTCS MOHSATHE MEPEXOJAHON XapaKTEPUCTUKH KaHaa
h(t), koTopas siBIsieTCS OTKJIMKOM KaHajla Ha cTyneH4aryio ¢yHkiuio o(t) (curma-
byHKIIHA):

npu t>0;

1
olt)= 0 npu t1<0; ©)

[MpsimoyronpHbIil uMIynbe P(I) IMTENFHOCTHIO TH MOXHO TNPEICTABUTH B

BU/JIC PA3HOCTH JIBYX CTYINEHYATHIX (DYHKIIMM, OTCTOSIINE HA BPEMSL TH

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

B cooTBETCTBHMHM C TIPABUIIOM CYMEPITO3UIINH JIJIsl TUHEHHBIX [ETCH OTKINK KaHajia
Ha TaKOW UMITYJIbC OYJIET paBeH Pa3HOCTH MEPEXOIHBIX XapaKTEPUCTUK

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

Ha pucynke6.2 wmmoctpupyercs cBsizb Mexay h(t) u G(t)
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Pucynok 6.2 - Ces3p Mexay h(t) m G(t).

W3 pucyHka MOXKHO clieiaTh TpU BBIBOJA:

- 32 BpeMs JEWCTBUSA MMIIYJbCa Ha BXOJE KaHaja MEPEXOJHOM IMPOLECC HE
YCIEBAET NOCTUYbh MAaKCUMaJIbHOTO 3HAYCHUS;

- YEM MEHbIIE JUIMTEIbHOCTh UMITYJIbCA Ha BXOJE KaHaja, TEM [0 MEHBIIEro
3HAYEHUs YCIEBAET JOPACTH HAMPSHKECHUE HA BBIXOJIE KaHAJA;

- TEOPETHUYECKU MEPEXOAHOM MPOLECC AIUTCS OECKOHEYHO J0JIT0, CIEI0BATEIbHO,
Oynet BIUATH HAa (POPMY OTKJIMKA KaHaJla Ha MOCIEAYIOIUE UMITYJIbCHI.

JIJ1s KOJWYECTBEHHOM OILICHKM JIMHEMHBIX MCKaKCHUW CHTHAJIOB B CHCTEMax
JTOKYMEHTAJIBHOM 3JIEKTPOCBSI3M  BBOJUTCSI TOHATHE ‘‘MEXKCHMBOJIbHAsA moMexa’
(MCII).

Ecnu nnuTenbHOCTh OTKJIMKA MPEBBINIAET MEPUOJ CIEJOBAHUS UMITYJIbCOB, TO
COCEIHHE OTKJIMKHA HAKJIAJbIBAIOTCA JAPYT HA ApPyra — BO3HHUKAET MEXKCHMBOJIbHAS
untepdepenmus (MCH).

[TosnemMeHTHBIM NPUEMHHK TIO pe3yJibTaTaM HaOMIOACHUS peaju3allii CUTHaJIa Ha
BBIXOJIE KaHajla Ha Ka)KJOM €IMHUYHOM MHTEpBaje BHIHOCUT PEIICHHUE O IEPETaHHOM
equHnyHoM 3eMenTte curiana (E9C). OueBnano, uto B ycnoBusix MCHU peanuzanus
OTKJIMKA, 10 KOTOPOMY NPHUHHMAETCS pelleHue, OyIeT CYMMOW MepexOoIHbIX
MIPOIIECCOB HECKOJBKUX MHTEphepupyromux curaanoB. [Ipu npunstun permeHus oo
I-M 3JIeMEHTE CHTHAJla TepeXOMHble Mpolecchl OT Bcex napyrux EDC Oyayt

BBICTYIIATh KaK IIOMEXad, HCKaXarmasa OTKIIHUK. Takass 1oMexa Ha3bIBACTCs
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MeXCHUMBOJIbHOM Tomexoit (MCIT) [22].

MCII — 310 ciy4aiiHBIA TIpoIece, ACUCTBYIOMUN Ha I-M WHTEepBaie oOpabOTKH
CUTHAJIa B MPUEMHHUKE U OOpPA30BAHHBI CYMMOM IMEpPEXOJHBIX MPOLIECCOB OT TeX
EDC, pemenue no KOTOpbIM IPUHUMAETCA B IPYTU€ UHTEPBAJIbI BPEMEHHU.

VYcenosue HaiikBucra

ITpu WCMOJIb30BaHUM I Tepelayd B KaHajlax C  MEXCHUMBOJbHOU
uHTEep(DEpeHIINEH CUTHAJIIOB C OMNpeeaEHHBIMA CBOMCTBAMH MOXKHO peajnu30BaTh
MPOCTON METO]I MO3JIEMEHTHOTO TIpUEMa ¢ OJHOKPATHBIM OTCUYETOM .

dopMa OTKJIMKA TaKMX CHUTHAJIOB JOJDKHA OTBeYarh ycinoBuro HalikBucrta BO
BPEMEHHOM 00J1acTH:

Sompuk = 0;
S (ko) =Onpuk= 0; (9)

- 2
. 7 m
D> K| jjw- =7,. (10)
M=—o0 To
YcioBue Tpe6yeT, LITO6I)I BCC OTKIIMKHU 06paHlaHI/ICB B HOJIb BO BCE€X TOYKAX,
OTCTOAIIUX OT MOMCHTA B3ATUA oTcuéra Ha HHTCPBAJIbI BPCMCHH KPATHBIC
SIMHUYHOMY MHTEpBaTy T0. Bo3MokHas (hopma OTKIIMKA, OTBEYAOIIAS yCIOBHIO

HatikBrcra mokazana Ha pucyHke6.3.
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Pucynok 6.3 - OTKIMK KaHaa, yI0BJIETBOPSIOMUN ycnouio HaiikBucra.

TpeboBanue nJig BHIIOJIHEHUs ycioBusi HalikBucra B 4acTOTHOM oOjacTu
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MOXHO 3alMcaTb B BHJE:

[TomyyeHHOE PABEHCTBO SBISETCA HEOOXOAMMBIM M JOCTATOYHBIM  YCIOBHEM
OTCYTCTBHMSI MEKCHUMBOJIBHOM HUHTep(EpeHIIMM B  KaHaie C  4acTOTHOH
xapakrtepuctukoin K(jw).

JlaHHO€ PaBEHCTBO MOXHO MHTEPIIPETUPOBATH CIEAYIOLUIUM 00pa3oM:

CyMMa YaCTOTHBIX CABHUI'OB YaCTOTHOM XapaKTEpUCTUKH KaHala BBEPX U BHU3 110
OCH 4acTOT ® Ha BEJIMYUHBl #27MB, rneB = I/70 — cKOpOCTh MOAYJISALIMM, pPaBHA
ITIOCTOSIHHOM BEJINYMHE.

BbI100p 4acTOTHOM XapaKTEpUCTUKH KaHAIA , YIOBJIETBOPSIOLINI 3TOMY YCIOBHIO
HE SBIIETCA €IMHCTBEHHbIM. HeTpyaHO mpoBepUTh, YTO MPSAMOYTOJIbHAS,
TPEYroJibHasi M.T.II YaCTOTHBIE XAPAKTEPUCTUKHU KAaHAJIOB yIOBJIETBOPSIOT YCIOBUIO
OTCYTCTBHSI MEKCUMBOJIBHON UHTEPHEPEHLINN.

Cnegyer wuMeTh B BHIY, 4YTO YCJIOBHE OTCYTCTBHSI MEKCHMBOJBHOMN
MHTEpPEPEHIIMN B YACTOTHOM 0O0JIACTU KECTKO CBA3AHO CO CKOPOCTBHIO MOAYJSLIUU
B v mmpuHON Monockl NponyckaHus HU3KOYAcTOTHOTO KaHana AFuk = Fep. 3nech
Fep — rpannuHas yactoTa MmoJioChl MPOMYCKAaHUS KaHaja (4acToTa cpe3a). JTa CBA3b
ONPENENSAETCS COOTHOLIEHUEM:

B< 24Fuk.(11)

Hpyrumu cioBamu paBeHCTBO (10) MOXeT OBITH YJIOBJIETBOPEHO, €CIU CKOPOCTh
MOIyJAUMKM B 4YHCIEHHO He MpeBbIIaeT YABOCHHOM  TPaHMYHOM  4acTOTHI
IPOITYCKAHMSI HU3KOYAaCTOTHOI'O KaHaJa.

['mazkoBass auarpamma

['ma3koByt0 saumarpaMMmy HaONIOMAIOT TpU Tepefade Mo KaHaiuy CiaydailHOn
MOCJIEIOBATEILHOCTH UMITYJILCOB. ECiIM COBMECTHTH M300pa)KEHNEBCEX BO3MOKHBIX
peanu3anuii (TpaeKTOpHil) OTKIMKOB Ha OJHOM W TOM XK€ Tpaduke, TO TMOIyduM
rina3koByto guarpammy (I'1).

N3o0paxkenne ['J MOXHO TMOAYydUTh € TIOMOIIBIO ociuiuiorpada, eciu
YCTAHOBUTh PAa3BEPTKY JJIMTEIBHOCTHIO MPUMEPHO PABHOM JBYM €IUHUYHBIM
aJieMeHTaM W HaOJI0JaTh CUTHA Ha BbIXOJe KaHana. Pa3BépTky ocuusuiorpada Hago
3aCMHXPOHU3UPOBATh OT TAKTOBOM YACTOTHI Iepenadn. B 3ToM ciiydae Ha 3KpaHe

OyZeT BbICBEUMBATHCSA Cpa3y HECKOJBKO TPAEKTOPUH CHUTHala, KOTOPbIE 00pa3yroT
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ra3koByto auarpammy. [lo ria3koBoil quarpamMme MOXKHO CYIUTh 00 MCKaMEHHSIX
curHazua us-3a soszaericrsus MCII.
s onenkn Benmmunabl MCIT o rmaskoBoii nuarpamme omnpenersitor dmax u

dmin u Beruucasior D-xputepuii (dMax — MakCHUMaabHBIA pacKphIB IJ1a3a, dmin —

MHUHHMAJIbHBIN PaCKpBIB Ij1a3a, CMOTPUTE PUCYHOK 7.4)

_ d max+d m!n 12)

d max—d min
104 -- -
100 ‘ — : -
704 : = : : T ‘
ol Omax=: 1009 S - 1---}- dmin=140% -
0fr---7---4--- - e ey SRR EEE FEEEEEERE T
304! <Y R (R M s "oy T .
204 -y e el L LT

I
LQ"’N\ON\GHT'I'Ipl/IHFITVIFI‘peLLIeHVIFI

Pucynok6.4 - Bo3MokHass peanu3aiiusi TIa3KOBOM TuarpaMMbl.

MuHMMaNBHBIA PACKPBIB TJIa3a ONPENENET TPAaHUIlY, BHYTPU KOTOPOW HE MOXKET
CYIIIECTBOBATh TPACKTOPHI CUTHAIA MPH JIIOOOKW BXOIHOM TMOCIIEI0BATCIBHOCTH.

Ecaiu  dmin>0, To TpaekTopuH, KOTOpPbIE COOTBETCTBYIOT Mepeiade CAUHUIIBI, B
MOMEHT BpeMeHM tO( MOMEHT MpUHATUS pelieHus ) OyayT MPOXOIUTh BbIIIE
TPAaCKTOPHU, KOTOpPBIE COOTBETCTBYIOT ME€peJade HyJlIsl W Ha MNpUEME MOXKHO
MPOU3BOAUTH 0€30IIMO0YHBIN TPUEM.

Ecin dmin =0 (rina3 Oyner 3aKpbIT), TO MPUEM HEKOTOPBIX 3JICMEHTOB CHTHAA
(EDC) Oyner npoucxoauTh ¢ OIMOKaMHU.

['mazkoBass namarpamMma TIOJyYWJia CBO€ Ha3BaHWE M3-3a TOTO, YTO IIpHU
M3MCHEHHH CKOPOCTH Tepelavyd WU MapaMeTpoB KaHama Omin HaYyMHAET U3MEHSTh
CBOE 3HAYEHUE U 3TO HAIIOMUHAET OTKPbIBAHHE-3aKPhIBAaHUE IJ1a3a.

[Ipy wm300paxkeHHMM TJ1a3KOBOM auarpaMMbl  IOKa3bIBAaIOT JIMIIb BHEIIHHE U
BHYTpEHHHE TpaekTopuu. JKemaTenbHO TOKa3aTh JBa TIJia3a, YTOObI MOXKHO ObLIO
OIICHUTBH 3amac curHajiga mo ase.
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Pucynox 6.5 - [Ipumep nzo0paskeHust riaa3KoBOW JUarpaMmbl.

[To rma3koBO¥M auarpaMMe H3MEpsIOT 3HadeHue dmax, dmin U BBIYHMCISIOT
BenuuuHy — D-kpurtepus. Ha r1ia3koBoil amarpamMme Hajo YyKa3aTh CKOPOCTb
MOJIYJISIIIUU, HAa KOTOPO OHa Obljla 3aprcoBaHa.

[IpoBens aHaJIOTMYHBIE U3MEPEHUS HA JIPYTUX CKOPOCTAX MOIYJISLIMU MOMXKHO
MOCTPOUTH TpaduK 3aBUCUMOCTH D-Kputepusi 0T CKOPOCTU MOAYJIALINU

D=1(B). B=10«kbon

Paznuune mex 1y TMHEMHBIMU U HETUHEUHBIMU UCKAKECHUAMU

JluHenHble UCKaXEHHWs BO3HMKAKOT B JIMHEHWHBIX LEIAX. JIMHEWHBIMU
HAa3bIBAKOT TAKHUE LENH, Y KOTOPBIX PEAKLMS IMPONOPLUHUOHANIbHA BO3aeucTBHIO. K
YUCJy JIMHEWHBIX DJIEKTPUYECKUX LEMEd OTHOCATCA LENH COCTaBJICHHBIE U3
PE3UCTOPOB, KOHAEHCATOPOB U KATYIIEK HHAYKTUBHOCTEM.

JI7st TMHEWHBIX LIeTel CTpaBeIJIB MPUHIUI HAIOKEHUS (CYNepno3uLInn).

OH dpopmynupyercs Tak:

- Peakuus nMHEHHON LIeNU HA CyMMY BO3JEHCTBUM paBHA CyMME PEakLHU HA
KaXJ10€ BO3JIEWCTBUE B OTAEIBHOCTH.

B HenuHEWHBbIX LEnmAX NMPUHUWII HAJIOKEHUS HE JIEHCTBYET.

OTnUYnTh JUHEHHYI0 LeNb (CXeMy) OT HEJIMHEWHOHM MOXHO CIEAYIOIIUM
oOpazoM. Hazio moaath Ha BXOJ LIENMH CUHYCOUAAIBHOE HANIPsDKEHHUE.

Ecim uenp suwHe#HHas, TO Ha BBIXOAE OyIeT JEMCTBOBaTh TOXKE
CUHYCOUJIAJIbHOE HAaIpshKeHue, Ho ¢ Apyroi ¢daszoil m ammmrygoil. Ecnu uenb
HeJMHEeWHast (B HEW BO3HUKAIOT HEIWHEHHBIE MCKAXKEHUs), TO (opma CUTHaAIA Ha

BBIXO/JC 6y,Z[eT OoTJiIn4yHa OT CHHYCOHI[aJILHOﬁ (B CIICKTPC CHI'HAJIa IIOABATCA
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FapMOHHMKM C YacTOTaMM KpaTHbIMU HUCXOAHOM uyacrote). Ha pucyHke 6.6

MpeaCTaBJICHbI NI3MCHCHUS CUTHAJIOB.

BxoaHoW curHan -

N "4 N y
— N/ N
L
JIP[HEI/IHE\H*
cxeMa
* ”\\ ,’\\
[ 1 \\/] \\Il
TN\ /TN
HemHeliHasa cxeMma

Pucynox 6.6 — MI3aMeHnenust popMbl CUTHATIOB

11 Mcnonb3yembie cOOOIIEHUS

HKC - HenpepbIBHBINM KaHal CBSI3H;
MCHU - mexcumBosibHasI HHTEp(EepeHIIns;
MCII - MeXCHMMBOJIBbHAas IIOMeXa,

g(t) - umIyJIbCHas XapaKTEPUCTHKA,

o(t) - menpra-pyHKIUS,

h(t) - mepexoaHas XapaKTepUCTHKA,;

p(t) - TPSAMOYTONBHBIH UMITYJIBC;

G(t) - peakuus 1eny Ha MPSAMOYTOJIbHBIA UMITYJIbC;
K(jw) - KOMIUIEKCHBIH KO3(DPUIIMEHT repeadn KaHaa;
K(w) - ammmutyaHo-uacToTHas xapakrepuctuka (AUX);
¢ () - dasoyacrorHas xapaktepuctuka (OPUX) kanana;
B - CKOpPOCTbh MOJYJISILIUH;

D - D-kputepui;

EDC - eanuHUYHBIN DJIEMEHT CUTHAJIA,

'] - TJIa3KOBas MarpamMma,;
dmin - MUHUMAaIBHBIN PACKPHIB TJ1a3a,;
dmax - MakCHMAaJbHBIM PacKphIB IJIa3a.
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JlaGopatopuas pabGorta No7

I/ICCHG,ZIOBaHI/IC CBOMCTB MUKINYCCKUX KOOOB

[{eas paboThI
1.M3y4uTh OCHOBHBIC TTPUHITUITHI TOMEXOYCTOMYNBOTO KOJUPOBAHUS.
2.M3yunTh mpaBmia MOCTPOCHUS IUKIHYESCKUX KOJOB.
3.MccnenoBaTs 00HAPYKUBAIOIITUE M UCTIPABIISIONINE CBOMCTBA MUKIMIECKUX KOJIOB.
4.1103HaKOMUTBCS C TPHUHIMIIOM IIOCTPOCHUS KOJMPYIONIUX M JICKOJIUPYIOITUX
YCTPONCTB MUKIMYECKUX KOJOB.
NuauBnayanbHOE 3a1aHUE

B nabGopaTopHoii paboTe M3y4aroTcsi CBOMCTBA ITUKIMUYECKUX KOJOB Ha IpUMEpe
pa3AeIuMoro JIMHEHHOTO IuKiIndeckoro koaa (7,4) ¢ 00pa3yroluM MOJIUHOMOM
g(x)=X3+ X + 1. Kogosoe paccrosaue 31oro koga d= 3.

Ko MokeT ObITh HCIO0JIB30BaH B PEKUME UCTIPABJICHUS OIIMOOK WU B PEKUME
0OHapyXeHHUsI OLITNOOK.
1.HaiinuTe Bce KOJOBBIE CJIOBa 3aJaHHOTO KOJa.

2.0mnpenennure XapakTePUCTUKN 3aIaHHOTO KOJIa B PEKUME MCIIPABIICHUS OIITHOOK.
3.0npenenuTe KpaTHOCTD t TApaHTUPOBAHHO MCTIPABIIIEMBIX KOJIOM OIIHOOK.

4 Haitaute 4yucio pa3aTuyHbIX BEKTOPOB OIMMOOK, KOTOPBIE KOJI MOKET UCTIPABUTb.
5.Ilpu ycnoBum, 4TO KOJAOM B IIEPBYIO OUEPEAb UCIIPABIISIIOTCS OIIMOKH HaUMEHbIIEH
KPaTHOCTH, TPHUBEIUTE BEKTOpa OIMOOK, KOTOpPhIE MOTYT OBITH HCIPaBJICHBI
3aJJaHHBIM KOJOM[27].

6./lm1 omHOrO W3 BEKTOPOB OIMMOOK, WCHPABISIEMBIX KOJIOM, HaWIUTe
COOTBETCTBYIOIIUNA 3TOMY BEKTOPY CUHIApOM. Haliinute HECKOIBbKO M3 BO3MOXKHBIX
BEKTOPOB OIIMOOK, MPHU JIEKOJAUPOBAHUU KOTOPBIX MOJYYaeTCs TOT K€ CHUHAPOM, H,
CJICZIOBATEIILHO, IPOUCXOIUT OIMOOYHOE JIeKoaupoBanue [23].

7 .Ilpu ycioBuu, 4T0 KOJIOM B MIEPBYIO OUEPEIh UCTIPABIISIIOTCS ONTUOKYA HAaUMEHbIIICH
KpaTHOCTH, pacCuuTaiiTe I 3amaHHoro koja BeposiTHocTh POII ommbouHOTO
JEKOJIMPOBAHUS, €CIM KaHaj SIBJISETCS JUCKPETHBIM CUMMETPUYHBIM KaHalioM 0e3

namsatu (JICK) ¢ BepossTHOCTBIO OMMOKHM B IBOUYHOM CUMBOJIE [o.
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YucneHHoe 3HaU€HUE Po BO3BMUTE U3 MPOTPaMMbl JaOOPATOpHOI pabOTHI B pasieie
‘MHauBHyalIbHOE 3a]laHuE’ .

Omnpenennure BO3MOKHOCTH 3a/IaHHOTO KOJIa B peKUME OOHApY>KEHUS OIINOOK:
1.0npenenure KpaTHOCTh G FApaHTUPOBAHHO OOHAPYKUBAEMBIX KOJOM OILIUOOK.
2.Haiinute BekTOopa OIIMOOK, KOTOpPBHIE HE MOTYT OBITh OOHApPY)KEHBI 3a/JaHHBIM
KOJIOM.
3.PaccunTaiite BeposiTHOCTh PH.0. He OoOHapykXeHHUs OIMIMOOK 3aJaHHBIM KOJOM B

JICK ¢ BepOSATHOCTBIO OIIMOKK B CUMBOJIE Po.

Onucanue mporpaMmbl

JlabopartopHas paboTa BeimomnHsercss Ha IBMPC coBmecTuMom KoMmbroTEpE.

[Iporpammuoe obecrniedeHue 1adbopaTopHOr pabOThl MOKHO 3aIKcaTh Ha Kadeape
WM C caiita kapeapsr WWw.pds-01.boom.ru.

[Iporpamma coep>KUT HECKOJIBKO CTPAHUIL;

“Hayano” — coAep>XUT OOIIue CBEJICHHS: Ha3BaHUE pPadOThI WT.II.

ConepKUT KHOIKHU:

‘0 mporpaMMe’ - MOHO OCMOTPETh HOMEP BEPCUU IIPOTPaAMMBI,

anpec caita MTYCU u kadenpsr.

‘mepenucars’ - aKTUBU3UPYET IUATIOTOBOE OKHO, HCTIOJIB3YyEMOE IS

Tepe3arnucy mporpaMmMbl, 00pasiia OT4ETa UT.1. Ha THOKUI JTUCK.

‘BBIXOJI’ - MCIOJIB3YETCA JJISl BHIXO/A U3 TPOTPAMMBL.

“YcTaHOBKH™ - COJIEP>KHUT Pa3IMUHbIE YCTAHOBKU U MaHEIb (OPMHUPOBAHUS
WHINBUYyaJIbHOTO 3a/I1aHHUS.

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

HOMEpP TPYNIBI UCMOJHUTENSA. [ 9TOro HE0OXOAUMO B Havalie BBIMOJHEHUS

paboThl BBECTM HUX B TpeOyemble CTPOKM Ha MaHenu  ‘DopMupoBaHUE

WH]JIMBUIyaJbHOTO 3a/1aHUs .

“UuraiiTe” - COAEPNKUT pa3eibl: 11eTb paboThl, 3aaHue, COJeP)KaHNe OTYETa U
KOHTPOJIbHBIE BONPOCKL. Pazgen ‘3amanue’ coiep kT jgabopaTopHoe 3ajaHue U

MCTOJHKY BBIITOJIHCHHUA KAXKIOTO ITYHKTA.
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“Cxema ” - COOEPXKHUT CXEMY, WUTIOCTPUPYIOUIYIO MPOLECC KOAUPOBAHUS U
nekonupoBanusi. Ha 3Toil cTpaHuile MMeeTcs BO3MOXXHOCTh BBOJUTH Pa3IUYHBIC
KOJIOBbIC KOMOWHAIIMU, BEKTOpa OMIMOOK W HAOII0aTh MPOLECC KOAUPOBAHUSA U
nekonupoBaHus. Takxke 3Ta CTpaHUIA COJEPKUT TAOIUILy COOTBETCTBUS BEKTOPOB
OIMOOK M COOTBETCTBYIOIIUM UM CHHPOMOB.

(3

‘Tabnuma” — COAEPXKUT TaOMHIy  pa3pemI€HHBIX KOJOBBIX KOMOWHAIIHIA
UCIIOJIb3yeMOro KoJia, TaOJMIly pacCTOSHUM XeMMHUHra il BCEeX Map KOJOBBIX
KOMOUWHAIMI U TaOJIUIly BECOB KOJOBBIX KOMOMHAITUH.

HNmeercs BO3MOXKHOCTh M3MEHSTh OOpa3yIOIIUA TMOJMHOM, UCHOJIb3YeMbId st
kogupoBaHus. OOparuTe BHHMMaHWE, 4YTO ToJibko mosmHOMBI 1011 wm 1101
obecnieunBaroT Koy (7,4) Tpedyemble MOMeX0yCcToHYMBbBIe cBOMCTBa (AMHUH=3).

Boimonuate paboTy pekoMmenayetrcss npu noiguHome 1011 (yctaHoBieH 1O
YMOJYaHUI0). DTO CBS3aHO C TE€M, YTO TECTOBBIC BOIMPOCHI JJIsi 3aIIUTHI ATOU
nabopatopHOi paboThI cocTaBieHbI AJist mojauHoMa 1011.

“@opMynbl” — COAEPKUT HEKOTOpbIE (DOPMYJIIBI, UCIOJIb3yEMbIE BJIA0OPATOPHIA
pabore.

“CratucTuKa” — JIEMOHCTPUPYET MCHOJIb30BAaHUE PA3JIMYHBIX CHOCOOOB
MOMEXOYCTOMYMBOIO KOJUPOBAHUS JI1 OOHAPY>KEHUS U UCIPABIICHUS OLTMOOK.

Jns  pacnedatku TpeOyeMoil CTpaHUIbl HEOOXOAWMO HaXaThb KIIABHILY
‘[ledyaTp’ pacIONOKEHHYIO B JIEBOM HHUXHEM YTIIy.

Ecnu pacrieuatka He nmpou3oiaAET (3aMedeH Tako nedeKT Ha HEKOTOPhIX THUIax
MPUHTEPOB), TO MOXKHO pacreyararb daiin PRINT_13 XX.BMP , koTopslii
CO3MIa€TCsl MPU KAXJOM Ha)xkaTuu Ha KHONKY ‘[leuats’.

Pacneuatky »Toro @Qaiina MOXXHO TNPOU3BECTH, HANPUMEP, MpPU MOMOIIU
penakropa Word.

Onucanne (yHKIUOHATIBLHOU CXEMBbI

WudpopmanimoHHoe CIOBO JIMHOW ueThipe paspsana (k=4) 3amaercs HakaTHEM
KHOITOK Ha naHenu VcToyHuK.

Konep dopmupyer Kom0By:0O KOMOWHAIMIO Pa3AeIMMOr0 ITUKINYECKOTO KOJa
(7,4) nmyrém nobGaBieHWs K  4YeTHIpEM  WHOOPMAIMOHHBIM paspsaaM  TpEX
POBEPOUHBIX paszpsiioB. [IpoBepouHbie pa3psabl 00pa3yloTcsi B pe3yJbTare

YMHOKeHMS Ha X° , ¥ JIeleHHs NONydYMBIIEHCS KOMOMHALMM HAa OOpa3yrOMIUi
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nomanoM 1011 ( g(X)=X3+X+1).
OctaTok OT jAeneHuss OyAeT MPEACTABISATh MPOBEPOUHBIE pa3pslibl, KOTOPbIE
IPUITACHIBAIOTCS CIpaBa OT HH()OpMaIHMOHHBIX[24].
Konep Bblmaer komoBoe cioBo V' jummMHOM n = 7, COOTBETCTBYIOIIEE
uHpopManmoHHOMY ciioBy M mmHoit K =4, momanHOMY Ha BXOJ KOzepa.
CemupaspsiiHas kojgoBasi koMOuHaius (BekTop V) ¢ BbIXoJa Kojepa rnomaércs Ha
BXOJ KaHaja. B kaHane mepenaBaeMasi KOAOBash KOMOWMHAIMS CKJIAQIbIBAETCA  C
ceMupaspsaHbIM BekTopoM ommOku E. CroxkeHne npou3BOIUTCS TOPA3PSAIHO 1O
moaymo 2 (090=0, 0©1=1, 1©0=1, 1©1=0).

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

OIMOKN paBeH 0010001,ro koMOWHaIMs Ha BBIXOJEe KaHaya OyJaeT paBHA
1001001.

Takum oOpa3oM, eauHUIIA B I-TOM pa3psae B BEKTOPE OMMOKU MPHBOAUT K
omnOKe (MHBepCHH) I-TOTO pa3psiia B KOJOBOW KOMOWHAIIMU HA BBIXOJE KaHAJA.

BekTtop ommbku 3amaércs Ha manenu McTtoyHuk ommOok. Tam ke nMeroTcs
KHOIIKH JIJIs1 HUKJIMYECKOTO CIBUTa BEKTOpa OLUMOKHU U JJIsl €10 UHBEPCHUHU.

C BbIXOa KaHajla MNPUHATAs KOAOBasg KOMOWHALIMS TMOJAIOTCS HAa BXOJBI
JEKOJEPOB.

Hexonep 1 pabortaer B pexkume HCIpaBieHUs OMMOOK. Eciu ommOoK HET Win
BEKTOp OIIMOOK MPUHAJICKHUT K BEKTOPAM OIIMOOK, MCIPABISEMBIX KOJOM, TO
CUTHAJI Ha BBIXOJIE JIeKoJepa 1, COBMAgaeT c CUTHAJIIOM Ha BXOJ€ Kojepa (BbIXOAe
HMCTOYHUKA).

Ecnu curnan Ha BbIXOZE JAekoaepa 1 He coBmazaer ¢ BXOJHBIM CHUTHAJIOM,
NOCTYMAIOIMM Ha BXOJ[ KOJiepa, 3HAUUT, POU30IILIO0 OLIUO0YHOE AEKOIMPOBAHNE.

DOTO  COOTBETCTBYET TMOSBIEHUIO BEKTOpa OMMOOK, KOTOPBIM  KOZ,
UCIIONb3YyEeMbId B cucTeme, ucnpaButh He MoxeT. Kox (7,4) ucnpasiser Bce
OJIMHOYHBIE OIIUOKH.

HcnpaBnenne oMMHOYHON OMIMOKH MPOU3BOIUTCS CIASAYIOMUM 00pa3oMm:

- TpUHATasA 7-MU pa3psiiHas KOMOMHALMS JEIUTCS Ha 00pa3yonil TOJTUHOM;

- €CIM OCTaTOK OT JeJieHUus (CMHAPOM OLIMOKM) HE paBeH HYJI0, TO MO TabJiuie
COOTBETCTBHUS ‘BEKTOP OLIMOKA — CHUHAPOM’ OMNPEAENSETCS BEKTOp OIIMOKH,
KOTOPOMY COOTBETCTBYET NaHHBIA CUHIPOM;

- TOpuHATasg 7-MH paspsAaHas KOMOWHAIUs  CKJIQAbIBae€TCS MO MOAYIIO 2 C

HalJICHHBIMBEKTOPOMOIITHOKH.
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OOpazyIoWMV NONMHOM: 1011 r UcTouHuK owmbok [Hexonep 1
o 1 0 0 0 0 0 i 1100
MCTOMHMK Konep ~ Bxog KaHan _ﬂim?pepg o
|7 1100 |70 1 ;‘% 1100010 > |uﬁ;{apy;lcerl; DI.I.IZ;IﬁKa
1100000 B e ——— 1000010
1000010 /[
1011 1011
1 1 1 0 TaGaHua COOTBETCTBHA 1101
10 1 1 BEKTOP OUIMEKH - CHHIPOM 10 1 1
1 010 1000000 101 1100
0100000 111
1011 0010000 110 1011
octaTox 0 1 0 0001000 011 cuHgpomMm 1 1 1
0000100 100
0000010 010
0000001 001
Pucynok 7.1 - @yHKIIMOHAIEHAS CXeMa J1a00paTOPHON YCTAHOBKH

Jlexkonep 2 paboTaeT B pexuMe OOHAPYKEHUS OIITMOOK.

Ecnu nexomepoMm 2 oOHapyxkeHa omuOka, TO JAekojep (opMHUpyeT CHUTHAI
‘oOHapykeHa ommOKa’  KOJ0Bas KOMOWHAIIMS  TNPU DTOM HE BBIAAETCSA
(BeicBeumBaercss 7 ? ? ? ). Ecium BekTop OMMOOK MPUHAMICKUT K HE
OoOHapy>KMBaEMbIM 3a/JIaHHBIM KOJOM BEKTOpaM OIIMOOK, CHUTHajl Ha BBIXOJE
nekozepa 2 OyAeT OTIIMYHBIM OT CUTHAJA, MOAAHHOTO Ha BXOJ KoJepa.

Jlexoaep 2 He MOXKET OOHApyX UTh BEKTOpa OLIMOOK, KOTOPbIE COBMAJAIOT C
pa3pernieHHbIMU KOJOBBIMH KOMOMHAIIUAMU. ITO CJIEAYET U3 CBOMCTBA JIMHEMHOTO
KOoZa: ‘CyMMa JBYX KOJOBBIX CIIOB SIBIISIETCS TOXKE KOJOBBIM CJIOBOM’ .

JlabopaTopHoe 3amaHue
1.ITpoBeprTe paboTy Kojzepa.
2.IIpoBepbTe MPaBUIBHOCTH IEKOUPOBAHUS TIPU OTCYTCTBUH OITHOOK.
3.Mccnenyiite CcrnocoOHOCTh KOJa HCIPABISATH OIIUOKH.
4 IlpoBeppTe (HakT OMMOOYHOTO JCKOAMPOBAHUS B PEKUME HCIPABICHUSA
OIIHOOK.

5.Mccnenyiite crnocoOHOCTh KOJa OOHApPYKUBAaTh OIITUOKH.

6.IIpoBeprTe PakT He OOHAPYKEHHUS OMIHOOK KOJIOM.
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7.Pacniedaraiite TabmuIly C pa3penieHHbIMH KOJOBBIMU KOMOWHAIMSIMU U TAOJIHILY

C pacCTOSHUAMH XEMMUHIa JIsl pa3pelleHHbIX KOMOWHALIHN.

MeTtoauueckre yKa3aHus Mo BBITOJHEHUIO PA0OThHI
ITpoBepka paboThI KOzEpa
3ajaiiTe B ‘UCTOYHUKE  pa3InYHble HHPOPMALIMOHHBIE TOCIIEI0BATEIBHOCTH.
[TponabmoaiiTe MOCIEI0BATEILHOCTH, MOJyYEHHBIE HA BBIXOJIE KOJEpa.
CpaBHHTE NTOIYyYEHHBIE KOJIOBBIE CJIOBA C PE3YJBTaTOM UHAUBUIYAIBHOTO 3a1aHHUS.
[IpoBepka NpaBUIBHOCTH JEKOAUPOBAHUS IPU OTCYTCTBHH OLIIMOOK
VYcraHoBUTE B ‘IaTUMKe OIIMOOK’ BCE pa3psAJibl B HOJIb, T.€. HET OIIHOOK.
3aaiiTe B UCTOYHUKE pa3IMuHble HH(POPMAIIMOHHBIE MTOCIIEA0BATEILHOCTH.
[IponaOmroaiiTe mocie0BaTENbHOCTH, MOJIYYEHHBIE HA BBIXOJIE
nexoaepos (Hexonep 1, Hekonep 2).
VY6enurech, 4TO MPU OTCYTCTBUU OLIUOOK, TOCIIEI0BATEILHOCTH Ha
BBIXOJIaX JIEKOJEPOB COBIAJAIOT C MOCIEI0BATENBHOCTBIO HA BXOI€ KOAEPA.
[Tpu BBINONHEHUH 3TOrO MyHKTa OOpaTUTE BHUMAHHUE, YTO NPU OTCYTCTBUHU
OIMOOK CUHIPOM PaBEH HYIIIO.

[To pe3ynpTaTam 3TOrO MyHKTa cuenanTe pacredatky (Pacnedarka Nel).

Metoauka uccieaoBaHusl CIIOCOOHOCTH KOJla MCIPaBISATh OITUOKU
3anaiite B 'UCTOYHMKE OIIMOOK' OHOKpaTHYI0 omKOKy (Hampumep 1000000).
Yo6enutech, uTo Ha Bbixojie 'Ilekonepa 1' OyaeT Ta ke MoCiieI0BaTeIbHOCT,
yto 1 B 'HcTounuke'.
CmecTHuTe NUKINYECKH 6 pa3 BEKTOP OMMOKH U YOSAUTECH, YTO MPH JIFOO0H
oJTHOKpaTHOM omuoOke 'Jlexomep 1' mpaBUIbHO €€ UCTIPABHT.
[Ipu BBIMOSHEHWM STOTO MYHKTAa OOpaTUTE BHUMAHHE , YTO CHHJPOM OIMUOKU
3aBUCHUT OT BEKTOpa OIMMOKHU M HE 3aBUCHUT OT MepeaBaeMoil KOMOMHAITUH.
ITo pesynbTaTam sTOrO0 MyHKTA caenanTe pacnedatky (Pacmedarka No2).

Metoauka TpOBEPKH OUTMOOYHOrO ACKOJUPOBAHUS B PEKUME HCIPaBICHUS
OIHOOK.

3anaiite B 'Mcrounrke ommOOK' HECKOJIBKO BEKTOPOB OIIMOOK C KPATHOCTBHIO
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oT 2 1o 7. Ybenurtech, YTO MPHU TAKUX OIIMOKAxX MOCIEAOBATEIHHOCTh Ha BBIXOJE
‘Jlexonepa 1' He Oyner coBmaaarh ¢ MOCIEAOBATENbHOCTHIO, KOTOPYIO BBl 3a1anu B
"Hctounuke' [25].
Ilo pe3ynpTaTaM 3TOro myHkTa caenante pacrnedyatky (Pacnedarka Ne3).

MeTtoauka uccieqoBaHus ClIOCOOHOCTH KOo1a OOHAPYKUBATh OITHOKH
3anaiite B 'MctouHrke omMOOK' pa3iMvHbIe OMIMOKH KPaTHOCTHIO OT 1 10 7.
YO6enurech, 4TO MOAABISAIONIEE OOJIBIIMHCTBO BEKTOPOB OLIHOOK OYy1eT OOHAPYKEHO
(ma manenu 'Ilexonmep 2' Oynet ropeth uHAMKaTOp 'OOHapyskeHa ommoKa').
[To pe3ynpTaTaM 3TOr0 MyHKTa caenaite pacreyatky (Pacmeuarka Ned).

MeTtonuka npoBepku pakta He OOHAPYKEHUSI OITHOKU KOJIOM
3anaiite B 'McTouHMKE OMIMOOK' pa3iMyYHbIE OIUMOKU KPaTHOCTBIO OT 3 110 7.
Yo6enurech, 4TO UMEIOTCSI BEKTOpa OMIMOOK, KOTOpBIE KOAOM HE OOHApy>KHUBArOTCS
(npu Hanmuuuu ommOkM Ha maHenu '[lekomep 2' He Oyner roperb HHAUKATOP
'O6HapyxeHa omuoka').
[To pe3ynpTaTaM 3TOr0 MyHKTa caenainte pacreyatky (Pacmedarka Ne5).

PacnieuaTka TaOauIIbl C pa3pelieHHBIMU KOJIOBBIMU KOMOMHAIIASIMHU.
[lepelinute Ha 3aKJIaJIKy 'TaOauIbl W HaXMUTE KiaBuily 'Tleuats'

ConepsxkaHue oTyera
OTu€T NOJKEH COJIePKATh:
ctp 1. TuTynbHBIN JIHCT.
ctp 2. Llenb paboThl U PYHKIMOHAIBHYIO CXEMY JIA0OPATOPHOIO MAKETA.
'l OyHKIMOHATBHYIO CXEMY HApUCYHTE HCMOJIb3YIO0 KapaHJall U JUHEUKY.
ctp 3. HauBuayanpHOE 3a1aHUE.
ctp 4. Pacmewatky Nel, moxa3piBatoiyro paboTy Kojepa U TPaBUIHLHOCTU
JEKOJIUPOBAHUS TIPU OTCYTCTBUU OIIHOOK.

Pacneuatky  No2,  moka3bpIBalOIIyl0 CIOCOOHOCTHM KOJa HCIPaBISATh

OJTHOKPATHYIO OILIUOKY.
ctp 5. Pacneuarky Ne3, mokasbiBaromiyto (akT OMKUOOYHOIO JAEKOAUPOBAHUS B
pexuMe ucrpaBiaeHuss omubOok. Pacnedarky Ned, mokas3pIBaroIyt0 CrOCOOHOCTH
KoJla 0OHApY>KMUBATh OLIUOKHU.

ctp 6. Pacnedarky No5, nokaspiBaroiiyto (pakT He 0OHApyKEHUS OLIMOKHA KOJIOM.

Pacnieuatky Ne6, MoOKa3bpIBAIOIIYIO0 pa3pelieHHbIE KOJIOBbIE KOMOWHAIIUM M
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paccTosiHUsI XE€MMUHTIA.

ctp 7. Kparkuii oTBET Ha 5 KOHTPOJIBHBIX BONPOCOB (HOMEpPA BOIPOCOB BBIOEPUTE

CaMOCTOSTENIbHO) U BBIBOJIBI IO padoTe.

*** O0pazen ohopmiieHus otuéra cmotpuTte B daiine: JIP 13 O6paser_otuéra.doc
KonTponpHbIE BOIIPOCHI

1. Tloscuutre mnoHATHS: OJIOYHBIC, HEMPEPBIBHBIC, pPa3JeiUMble, HepasJeiInuMbIe,

WUTEpaTUBHBIC, TUHEHHBIC, IIMKIMYCCKUE KOJIBI?

2. Uto Takoe paccTossHue XeMMHUHTa U KOJIOBOE pacCTOsTHUE?

3. OnpenenieHre 1 OCHOBHBIE CBOMCTBA IIMKJINYECKOTO KOAA.

4. Kakoe mnpaBwiIO KOAMPOBAHUSA LUKIWYECKHUM KOJIOM MPUHATO B J1A0OPATOPHOU

pabore?

5. Kakoe mpaBmjio ACKOAUPOBAHUS MPHUHATO B JIEKOJEPE B PEKUME HUCIPABICHUS

OLnO0K?

6. Kakoe mpaBuiio JeKOIUPOBAHMS MPUHATO B JIEKOJIEPE BPEKUMA OOHApPYKEHUS

OImKOO0K?

7. Kak cBsi3aHbl KpaTHOCTU TapaHTUPOBAHHO HCHPABISIEMBIX KOJOM OIIMOOK t U

rapaHTUPOBAHHO OOHAPYKUBAEMBIX KOJOM OIMHUOOK GC KOJAOBBIM paccTosiHueM d?

8. Kakue BekTOpHI OMIMOOK HE MOTYT OBITh OOHAPYKEHBI JIMHEWHBIM HUKIMYECKUM

KoaoM?

9. CKOJIBKO pa3IMYHBIX BEKTOPOB OMIMOOK MOXET OBITh UCIIPABICHO, HE UCIIPABIICHO,

oOHapykeHo, He oOHapykeHo KoaoM (7,4)?

10. Kak paccuntaTh BEpOSITHOCTh HE OOHAPY>KEHUS OLLIMOKH NP 3aJJaHHOM KaHaJje?

11. Kak paccuutaTh BEpOSITHOCTH OINMOOYHOTO JIEKOJWPOBAHUS TPHU 3aJTaHHOM

KaHaye?

12. Kak 1o OmHOW W3BECTHOM pa3peméHHON KOMOWHAIMU IUKJIMYECKOTO KOJa

OTIPENICIIUTh BCE OCTAIbHBIE KOJOBbIE KOMOWHAIIMK 3TOTO KoJa?

13. N3BecTHa koMOMHaIMs Ha BXoje KoJepa V1 u BwIxojae mexoxaepa 2 V2.

Kak onpeenuts BekTop ommbku E ? (vi<>v2)

14. lana njmHa KOJOBOM KOMOMHAITMU N, BEPOSITHOCTH omuOku B kaHaje POIIL.

Kax onpenennts BEpOATHOCTD MOSIBJICHUS B KOJJOBOM KOMOMHAIIMH OIITMOKHU
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KpaTHOCTHIO t?
15. Kak mpou3BOAUTCS KOJMPOBAHUE - TEKOAUPOBAHUE NIPU UCIIOJIBb30BAHUU KOJIA C

POBEPKOM HA YETHOCTh (HA HEYETHOCTH)?

[Ipunoxenue
Kpatkue cBegeHus u3 TeOpun TUHEHHBIX IUKINYECKUX KOJOB

JIluHeliHbie KOMBI ABJSIIOTCS KOAaMU OJIOYHBIMU, PETYJISIPHBIMU. /{7151 perynspHbIX
KOJIOB 3aJal0TCs TMpaBWiIa MPeoOpa3oBaHus HH(GOPMAIMOHHOTO CIIOBA JJIMHBI KB
KOJIOBYIO TOCIICAOBATEIBHOCTD JUTMHBI N (N>K), a Takke mpaBuia JEKOJIUPOBAHMS.
Haubonwiiee pacnpocTpaHeHuE TMONYYUIM JIMHEHHBIE  pa3/ieliUMble  KOJBI.
PaznenuMbIM KOJIOM Ha3bIBaeTCsl KOJ, B KOJIOBBIX CJIOBaX KOTOPOTO MOKHO yKa3aTh
MecTa HH(GOPMAILIMOHHBIX U MPOBEPOYHBIX CUMBOJIOB.

JIuHEHHBIM KOZIOM Ha3bIBarOT OJIouHBIA (N, K) KOJa, CHMBOJIBI KOJOBBIX CIIOB
KOTOPOTO SIBJISIIOTCS JINHEMHBIMUA KOMOWHAIIUAMHI HH(POPMAIIMOHHBIX CUMBOJIOB.

Ecmm  M=(Mi.1,Mk2,....Mg) 0003HaUYaeT MOCICAOBATEIBHOCT, K  JIBOMYHBIX
UH(OPMAIIMOHHBIX CHMBOJIOB, TO TpaBWJIO oOOpa3oBaHUs KOjoBoro ciosa V
pa3aeIMMOro JIMHEHHOTO Koja C JUIMHOM Ojoka N>K W3 mociemoBatenbHOCTH M

MOYKHO 3aIlCaTh CUCTEMOU JINHENHBIX YPABHCHUN:

v, =m; 0<i1<k-1 )

k-1

Vi :Zml*dl,i k<i<n-1

1=0

rIe Z - 3HaK CYMMHPOBaHHS 1O MOAYI0 2, Ko3huIiueHTsl ) aBIsioTCs
CUMBOJIaMH JBOUYHOTO ayi(paBUTa, OHU MOTYT OBITh BBIOpaHBI MPOW3BOJIBLHO, HO
JOJDKHBI OBITh (DMKCHPOBAHHBIMH JIJISI JAHHOTO KOJIA.

[TpuBeneM psi CBOMCTB IMHEHHBIX Kog0B [14, €.283-286] .
I. Cymma nmo Moayiit0 2 ABYX KOJOBBIX CJIOB TakKKe€ SIBIISIETCS KOJOBBIM CIIOBOM
(CBOMCTBO 3aMKHYTOCTH 1O OTHOIICHUIO K OTIEPAIlUU CIIOKCHUS).
2. KonoBoe paccrosinue d , onpenenseMoe Kak HauMEHbIIIee PacCTOSTHUE XEMMUHTa

MCKAY BCCMHU BO3MOXHBIMH IIdapaMH KOIOBBIX CJIOB, B JIMHEMHOM KOJIC pPaBHO
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MUHHMAJIBHOMY BECYy HEHYJEBOIO KoJoBoro ciosa. (Becom kogoBoro ciosa
Ha3bIBAETCS YNCIIO COAECPKALIUXCS B HEM €IMHHII).

Paccrosinne XeMMuHra Mexy AByMsl KOJOBBIMHU CJIOBaMH PaBHO YHUCIY €IMHHULL
B CyMME 3THUX CJOB MO MOIYJIO 2 , T.€. KOJUYECTBY pa3psiaoB, B KOTOPBIX
pa3ianyaroTcs 3TH J1Ba KOJOBBIX cioBa. Hanpumep:

nepBoe kojaoBoe cioBo: 1000110,
BTOpOEe KojoBoe cioBo: 0100010,
cymMma no moxyJito aga: 1100100 -> paccrosinne XeMMHUHTa paBHO 3.

KonoBoe paccrosnue d, cBf3aHO ¢ KpaTHOCTbIO t TapaHTUPOBAHHO

HCIIPABJIACMBIX KOJIOM omunoOoK COOTHOIICHUCM,

d>2t+1

M C KparHOCTbIO O  TapaHTUPOBAHHO OOHAPYKMBAEMBIX KOJOM OIIMOOK

COOTHOIIICHHUECM

d>o+1

[uknrueckue Koabl OTHOCATCS K KJIacCy JIMHEHHBIX KOJOB M 00Ja4at0T BCEMH MX
CBOMCTBaMHU. JIOTIOJHUTENBHBIM YCIOBHEM II0 OTHOLIEHUIO K IUKIHYECKOMY
JMHEWHOMY KOXYy SBJIAETCS YCJIIOBME 3aMKHYTOCTM IIO OTHOLIEHHUIO K OIEpaluu
LHUAKINYECKOTO CIBUTA KOJOBBIX CJOB.

[{uKIMYeCKUM KOJIOM Ha3bIBAETCSl TAKOW JIMHEHHBIN KOJI, Y KOTOPOTO TMPH JF000M
[UKJIMYECKOM CJIBUI€ KaKOTo-JIHOO KOJOBOIO CJIOBA MOJyYaeTcs IPYyroe KoJI0BOE
CJIOBO.

[uKIMYecKrM CABUIOM HA3bIBAETCS OMEpPAIUs, IPEBPAIIAOLIAs BEKTOP Vi=
(Vi V2 ,V3..Vy) BBekrop V2= (Vn, Vi ,V2,...Vp.1) —CABHT B IIPaBO, WIH B BEKTOP
V3= (V2 ,V3,...Vq ,V1) — CABHT BJICBO.

Hanpumep, nan Bexkrop 0001011. ITpn nuknnyeckom casure
BpaBo noiyuyutcs Bekrop 1000101.

JIns onucaHMs LUKIAYECKUMX KOJOB HCMOJB3YIOT MAaTeMaTUYECKUM ammapar,
OCHOBAaHHBIM Ha COIIOCTABJIICHUM MHOXECTBA KOJOBBIX CJIOB C MHOXECTBOM

CTENEHHBIX IOIMHOMOB|I,c.296],[2,¢.110],[3,¢.263]. DTOT anmapar mo3BOJSET BBHIIBHUTH

JJIA HUKJINYECKOI'O KOoJda Oonee IMPOCTBIC OIICPpAIUN KOAUPOBAHHA N JCKOAUPOBAHMA.
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YcranoBuMm  (opMambHOE COOTBETCTBHE MEXIY KOJOBBIMH CIIOBAaMH U
CTeNeHHbIMH nornHOMaMu. KosioBoMy ciioBy
V= (Vn-l V-2 , Vn-3,...V1, Vo)
rae Vni, Vo2 , Vn3,...V1i, Vo JBOMYHBIC YUCIIA, MOKHO TIOCTaBUTh B COOTBETCTBUE
nojguHoM (N-1)-i cremeHun
V(X) =VpaX™ 4+ viox™ + v X+ v

Takast 3amuch COOTBETCTBYET 3allMCH YHCIIa B BHUJE MHOTOWIEHA B JBOUYHOU
CHCTEME CUUCIICHHS], TJIe X - OCHOBAHUE CUCTEMBI CUMCIICHUSI.

Hanpumep, konoBomy ciioBy 0001011 cooTBeTcTBYeT noJIMHOM

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

Omnepanuio  CIOKEHUS KOAOBBIX CIOB  MOYHO 3aMEHUTh  CIIOKEHHEM
COOTBETCTBYIOIIMX MOJWHOMOB. Hampumep, cnoXuB MO MOIYJIO 2 TMOJMHOMBI H3

BBIIICIIPUBCACHHOI'O ITPUMCpPA, ITI0JIYYUM!:

34 x? +1).

(x3+x+1)69(x5 +x° +x)= (x5 +x

Otomy noauHoMy cootBeTcTByeT ciioBo 0101101, T.e. pe3ynbrar mopa3psgHOTO
cnoxxenus o moxyito 2 cinoB 0001011 u 0100110.

YmHOoxkeHne mnonuHoMa — V(X) Ha X mo Mmoaymo (X"@1) cooTBeTcTBYyeT
LIMKJIAYECKOMY CIBUTY KOJOBOT'O CJIOBA BJIEBO Ha OJIMH Pa3psi.

Uuciom A mno monynwo B HaspiBaeTcs octaTok OT JeneHus A Ha B wu
obo3nauyaercss AmodB.

B Bamem cinyuyae Bce MOJIMHOMBI CTETIEHH Bbile (N-1) 3aMEHSIOTCST OCTaTKOM OT
UX AeJIEeHus Ha oJauHoM X'®1.

Cpenu Bcex MHOJMHOMOB, COOTBETCTBYIOIIMX KOJIOBBIM CJIOBaM ITUKJIMYECKOTO
KO/Ja, MMEETCS HCHYJICBOM MOJMHOM ((X) HaMMCHBINEH CTEHEHH. DTOT IOJUHOM
MOJTHOCTBIO  OMPENENAeT COOTBETCTBYIOIIMH KOJA U IO3TOMY  Ha3bIBaeTCs
obpasyrommm [15, ¢. 297-293].

Crenenp oOpasyromiero moiuHoma ((X) paBHa N-K, cBOOOMHBIM ujieH Bceraa
paBEH eAUHUILIE.

OOpa3zyomuii  MOJUHOM  SBJISIETCA  JEJNHUTENIeM BCEX IMOJIMHOMOB, COOT-

BCTCTBYIOIIHUX KOAOBBIM CJIOBAM HHUKIMYCCKOI'O KOJA.

90



HyneBas komOuHanus o00A3aTeNbHO MPHUHAIICKUAT JIIOOOMY JIMHEHHOMY
[UKIAYECKOMY KOAYy M MOXeT ObITh 3ammcaHa kak (X"®@1) mod (x"®@1) = 0
CnenoBatenbHO, 0Opasyronuii moJmHOM §(X) JTOJDKeH OBITh JeHuTeleM OMHOMa
X"®1.

OT0 1MaéT KOHCTPYKTHBHYIO BO3MOXKHOCTH TIOCTPOCHHS IHKJIMYECKOTO KOJa
3aJ]aHHOM JUIMHBI N: JIFOOOM IOJMHOM, SBIIIONIMKCS aenuteneM OumHoma X'@1,
MO>KHO HCITOJIB30BaTh B KAUECTBE 00PA3yIOIIETro.

[Ip moOCTpOECHUU UUKINYSCKUX KOJOB, IMOJIb3YIOTCS TAaOJIHIIAMH PAa3JI0KCHUS
omanoMoB X"®1 Ha HENPUBOIMMBIC IOJIHMHOMBI, T.C. IOJMHOMBI, KOTOPHIE HEJb3s
MIPEACTaBUTh B BUJIE IPOU3BEACHUS ABYX APYTHX MTOJTHHOMOB.

JIro60¥ HEMPUBOAUMBIN TMOJMHOM, BXOJAIINN B pa3nokeHue OuHoma X'@1, a
TaK)Ke JI000€ MPOM3BEICHUE HEMPUBOANMBIX MOJMHOMOB MOXKET OBITh BHIOPAHO B
KauyecTBe 00pa3yIoIero moJIuHOMa, YTO J1IA€T COOTBETCTBYIOMIMM IIMKINYECKUN KOJI.

JlJis OCTpOeHHs pa3AeTuMOro IMUKJIMYECKOTO KOJa HCIOJIBb3YETCs CIEIyoIee
MIPABHIIO MIOCTPOSHUS KOJIOBBIX cioB [14, ¢. 300] [15, ¢. 110-113].

V(X) = m(X)*x"*®r(x),

rze r(X) - ocrarok ot genenus M(X)*x" ma g(x).

Creniens r(X), oueBuaHO, MeHbIIe (N-K), a moToMy B KOJIOBOM cIIOBe TiepBbie K,
CHUMBOJIOB OYAyT COBMaaaTh ¢ MH(POPMAIMOHHBIMH, a TocieaHue N - K cuMBojIOB
OyIyT MPOBEPOUYHBIMHU.

[TomyuuTs Bce pazpenménHbie KOMOMHAITUHN ITUKIIMYECKOTO KOJIa MOXKHO TI0 OJHOU
M3BECTHOW KOJOBOM KoMOWHanuu (HEe HyseBoi). Jlms 3Toro cHavama Haio
[UKIAYECKH CABHHYTh M3BECTHYIO KOMOMHanuo0 K-1 pas. B pesynbraTe moaydurcs
N  koMOWHAIMi. 3aTeM CIIOXHUTh TIOMAPHO [0 MOAYIIO 2 TOJYYHBIIHECS
KOMOWHAIMM B Pa3IMYHBIX COYETaHWsIX (MO JBe, MO Tpu U T.1.). HyneByro
KOMOMHAIMIO (BCE HYJIM) MOXHO TMOJYYHUTh, CIOXKHB IO MOAYIO0 2 Jro0yio
KOMOMHAIUIO camy ¢ co0oi. Bceero mosydurcs 2K KOTOBBIX CJIOB.

B ocHOBy mporenypsl AEKOAMPOBAHUS IUKIMYECKHUX KOJOB MOXKET OBITh

TIOJIOKEHO CBOMCTBO MX JCTMMOCTH 0€3 OcTaTka Ha 00pasyromiuii moiauHoM g(X).
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B pexxume oOHapykeHHs OMMUOOK, €CITU MPUHATAS TIOCIE0BATEIIBHOCTD ICITUTCS
0e3 ocratka Ha g(X), IeraeTcs BBIBOJI, YTO OMTUOKH HET WJIM OHA HE OOHAPY)KHBACTCH.
B npoTuBHOM cityyae komOWHAIMS OpaKyeTcs.

CnoBa mr000r0 JMHEHHOTO KoJa O00JaJar0T CBOWCTBOM 3aMKHYTOCTH 10
OTHOIIEHUIO K OTEPaIy CIOKECHHS, T.6. CYMMa JIBYX U 00Jiee KOJOBBIX CIIOB TOXKE
SIBJISICTCS] KOJIOBBIM CJIIOBOM.

N3 sToro cBoiicTBa, BUJIHO, YTO BEKTOPHI OMIMOOK, COBMAJAIONINE C KOAOBBIMU
CJIOBaMH, HE MOT'YT OBITh OOHAPY>KEHBI JEKOACPOM ITUKINYECKOTO KOJIa.

BekTopoM ommOOK Ha3bIBaeTCs JABOMYHAS IOCIENOBATENBLHOCTh JJIMHBI N , B
KOTOPOM €IMHUIIBI CTOST Ha MO3UIMSIX OMIMOOYHBIX CUMBOJIOB. OTCIOZIa BEPOSITHOCTD
HEe OOHapy)XeHHs OIIMOKM 3aJlaHHBIM KOJIOM paBHA BEPOSITHOCTH TOSIBJICHHUS B
3aJITaHHOM JIUCKPETHOM KaHaje BEKTOPOB OIIMOOK, COBMAJAOIINX C KOJOBBIMH
CIIOBaMH.

OTHOCHTEIIBHO TIPOCTO OTH BEPOSTHOCTH MOTYT OBITH pAaCCUUTAHBI IS
IBOWYHOTO cuMmMmeTpudHoro kanana (JICK) 6e3 mamsTu.

B Takom KaHalle KaXXIbld JBOUMYHBI CHUMBOJ C HEKOTOPON (UKCHPOBAHHOMU
BEepOATHOCTHIO (1 - Po) MPUHMMAETCS MPABUIBLHO M C BEPOSTHOCTHIO Po U3MEHSICTCS
nomexoi Ha oOparubiid. [lepegada - mpuéM KaxI0T0 CUMBOJIA MOJIAraeTCs COOBITUEM
HE3aBUCUMBIM (KaHaJ 0€3 MaMsTH).

Ecnu mo TakoMy kaHamy rnepefaeTcsi KOJOBO€ CIOBO JIMHBI N, TO BEPOSITHOCTD
Pn(0) Toro, 4To He MPOU30MIET HU OIHOM OMOKH, paBHa (1- Po)".

Bepostaocts Pp(1) TOro, uro Oynmer ogHa ommbOKa B 3aJaHHOM CHMBOJIE, PaBHA
Po*(1- po)™*.

BeposTHOCTH TOTO, YTO CIIOBO Ha BBIXOJE KaHajga OYyIeT OTJIMYAThCS OT
MePEIaHHOTO CJIO0Ba B 3aJaHHBIX [ paspsgax, T.e. BEKTOp, OIMMMOOK COACPKHUT 1
equnu, paBaa P =po'(1 - po) ™.

BeposTHOCTH TOTO, 4YTO CIIOBO Ha BBIXOJC KaHajga OYJIET OTJIMYaThCS OT
TIEpPEeTaHHOTO CJIOBA B JIFOOBIX  pa3psiiax, paBHA

Pa(t) = Coo'(1 - po) ™., rae Cp —tuucio coyeranuii u3 N 1o t.

Yuciio euHUI] B BEKTOPE ONTHOOK YaCcTO HA3bIBAIOT €TO BECOM.

[TonoxuM HEKOTOPBIN JTUHEHHBIN KOJ (5,3) CONEPKUT OJHO HYJIEBOE CJIOBO (Kak
BCSIKUI JTMHEHWHBIN KOJ), IBa CJIOBA Beca 2, YEThIpE CJIoBa Beca 3, 0OJHO CJIOBO Beca 4

(Bcero 2* =2° =8cnoB).

92



BeposiTHOCT HE OOHapyKMBaeMol OIMOKH 3THM KOJOM paBHA BEPOSTHOCTU
nosiBiieHus: B JICK BeKTOpOB OMIMOOK, COBIAAIONINX C KOJIOBBIMU CIIOBAMH, T.€.:

P, =2P(2) +4R;(3) + R(4) = 2p, (1~ Po)* +4py (L= o)* + Py (1= Py)-

B pexxume ucnpaBiieHHs OIMOOK JACKOJCpP BBIYUCIACT OCTaTOK S(X) OT JIeleHus
HNpUHATON TocienoBarebHoCTH P(X) Ha g(X). DTOT 0CTaTOK HA3BIBAIOT CHHAPOMOM.
[TpussTHIH oaMHOM P(X) TIpencTaBiseT co00i CyMMY 110 MOJYIIIO JIBa TIEPEIaHHOTO
cioBa V(X) m Bektopa ommbok E(X):

P(x) = V(X) ®E(X)

Torma cuagpom S(X)= P(X) modg(x), Tak Kak 110 ONpeaeacHHIO IUKINIECKOro Koaa
V(x)modg(x) =O0.

OmnpenencHHOMY CUHAPOMY  S(X) MOXeT OBITh IIOCTaBJIEH B COOTBETCTBUE
ornpeneneHHbld BekTop ommOok E(X). Torma mepemanHoe cioBo V(X) HaxomsT,
ckiageiBas P(X)DE(X).

ONHAKO OJMH U TOT K€ CHHAPOM MOKET COOTBETCTBOBATH 2K pasnmuHbIM
BekTopam omuOoK. [Tomoxum, cuHIpoM S(X) COOTBETCTBYET BEeKTOPY ommoOoK E1(X).
Ho u Bce BekTOpsl ommboK, paBHbie cymme Ei(X) @V(X), roe V(X) moboe kooBoe
CJIOBO, OyIyT JaBaTth TOT >Xe€ CHHApPOM. [lo3TOMy, MOCTaBMB B COOTBETCTBUE
cuapomy S1(X) Bekrop ommbok Ei(X), MBI OyaeM OCYIIECTBIATH MPaBUILHOE
JICKOJIMPOBAHKUE B Cllydyae, KOrja JICHCTBUTEIBHO BEKTOp OIMIMOOK paBeH Ej(X), BO
BCeX OCTANBHBIX 2X-1 cilydasx AeKoaupoBaHue OYAET OUIMOOUYHBIM.

JIIst  yMEHBINICHUST BEPOSITHOCTH OIMMOOYHOTO JCKOAWPOBAHUS W3 BCEX
BO3MOXHBIX BEKTOPOB OIMMOOK, MAIOMUX OJWH W TOT >K€ CHHIPOM, CIEAyeT
BBIOMPATH B KQUECTBE MCIPABIISIEMOT0 Ha0O0JIee BEPOSTHBIN B 3aJJaHHOM KaHaJe.

Hampumep, B JCK, B KOTOpOM BEpOATHOCTH Pg  OMMOOYHOro mpuéma
JIBOMYHOTO CHMBOJIA MHOTO MeHbIe BeposATHOCTH (1 - Po) MpaBHIBHOIO MpHeMa,
BEPOSITHOCTh TOSBJIICHHSI BEKTOPOB OIMMOOK YMEHBITIAETCS ¢ YBETUUCHUEM UX Beca t .
B aToMm ciyuae ciemyeT ucmpamisaTh B MEPBYIO OYEpPEIh BEKTOP OMMOOK MEHBIIIETO
Beca.

Ecnmu xomoM MOTyT OBITH MCHPABICHBI TOJBKO BCE BEKTOPHI ONMIMOOK Beca t W
MEHbIIIE, TO JIF0OOM BekTOp omuOku Beca or t + 1 mo N, Oymer NpUBOAUTH K
OLIMOOYHOMY JIEKOANPOBaHuio [25].

BeposATHOCTh OMIMOOYHOTO ACKOAMPOBaHUs OyaeT paBHAa BepoSTHOCTH Pn(>t)
MOSIBJICHHUS] BEKTOPOB omMUOOK Beca t + 1 u Gonbine B 3aganHoM kanane. s JICK
3Ta BEPOSTHOCTH OyAET paBHA

PG)=YCp 0"

i=t+1
OO1iee 4KCIIO Pa3TUYHBIX BEKTOPOB OLIMOOK, KOTOpPHIE MOXET HWCIPaBIATh
LUKINYECKUIi KO/, PABHO YMCITy HEHYJIEBBIX CMHAPOMOB — 2MK- 1,

93



Jlabopatopuass pabGora Ne8
HccnenoBanue pabOThl YCTPOWCTBACUHXPOHHM3AIMK C JUCKPETHBIM YITPaBICHHEM
[lens paboThI

1.03HaKOMUTBCS €  TPHUHIMIIOM  JCHCTBUS  CHUCTEMBI  CHHXPOHH3AIMH  C
JTUCKPETHBIM YIIPaBIICHUEM.

2.HayunTbcsi  MpPOM3BOAWTH  pacuyeT  OCHOBHBIX  MAapaMeTPOB  yCTPOMCTB
CUHXPOHHU3AIINH.

3.IToy9uTh MpaKkTUIECKUE HABBIKH 110 MOJICITHPOBAHUIO CUCTEMbI CHHXPOHU3AINHA C

JUCKPETHBIM YIIPABIICHUEM.

JomaniHee 3agaHue

1.ITonp3ydach  HACTOSAIIMM  ONUCAHUEM, PEKOMEHIYEeMOW  JIUTepaTypoll U
NPUIOKEHUEM M3YYUTE€ METOABbl M YCTPOMCTBA CHHXPOHH3ALMU B CHCTEMax
nepenaun AuckpeTHsix coobmenuii (I11C).

2.Jlns 3agaHHOM ckopocTu nepenadu u kodddunnenta nenenus (Ka) ynpasiasiemoro
nenmutens 4actotel (YY)  ompenenute HOMHMHAIBHYIO YacTOTY 3aJalOIIETO
reHepaTopa npuéma [16. ¢. 355].

3.Paccuuraiite pacxoxxaeHue ¢asbl 3a JUIMTEIBHOCTh | TOCBUIKM TIPU 3aJaHHOU
HECTAaOMJIBHOCTH CKOPOCTHU Tiepeaaun (TpH OTKIFOUEHHON CUCTEME CUHXPOHHU3AIINN ).

4 Paccuutaiite Bpems nojaep:xxanusi cuHdaznoctu (s enon=0.5).

Bapuant 3amanus Bo3pMuTE W3 TaOIUIH! 8.1.

HomuHnanbsHas ckopocTh nepemaud 3amgaercs mnepBoid Oyksou, Ko VU
BTOpOoi OYKBOW, a OTKJIOHEHHE DPEAIbHOW CKOPOCTH TMepeaaydl OT HOMHUHAIHHOU
CKOpOCTH Tiepefiaull TpeTheit OykBoi Barmeit dhamumu.

Hampumep, s pamunmnun MAPKOB 3amanme Oynmer TakuMm:
HOMUHaJIBHAsT CKOpOCTh mepenayu (Oyksa M): 1600 bon;

Kn YU (OykBa A): 8;
OTKJIOHEHHE ckopocTu mepenauu (Oyksa P): + 30 box;

TaOmura 8.1.
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CxopocTb 1,2,3 6ykBbl Barei OTKJIOHEHHUE

nepenadn bamumn CKOpPOCTH
nepenayn

1000 7\ X H ) bl +60

1100 3 O X b +50

1200 B " IT 11 C +40

- e

1300 r " P | 1O +30

1400 | K C i A -40

1500 € |1 |T 111 -50

4’/ e -
1600 E M 4 b -60
Kn 8 9 10 12 14

Omnucanue 1a0OPaTOPHON yCTaHOBKU

[Ipouiecc monenupoBanusi mpousBoautca Ha kommbsiorepe IBMPC. Tlocne
3almycKa MpOrpaMMbl Ha JKpaHE IMOSBUTCS CTPYKTYypHas CXemMa KOMIIbIOTEPHOU
MoJienu JlabopaTopHOi ycTaHOBKHM. OHa MpencTaBisieT cO0OW cucTeMy Inepeaaydn
TUCKPETHBIX cooOwmeHuid. s mnonydeHuss Ha TOpUEME TaKTOBOM YacTOTHI
UCIIOJIb3YETCS CUCTEMAa CUHXPOHU3ALUU C AUCKPETHBIM YIIPABICHUEM.

Ha3naueHue cucteMbl CHHXpOHU3aMU— CPOPMHUPOBATH HAa MPUEME TAKTOBYIO
MOCJIEI0BATEIbHOCTh, KOTOpasi OyAeT OTMeYaTh I'PaHULbl NPUHUMAEMbIX MOCHIUIOK.
D10 HeoO0XoauMO, YTOObI MPUEMHHMK MOT OIpPEAENTUThb, INI€ HAXOIATCS TPaHMIIbI
MOCBUIOK ISl TPUHATUS pEUIeHUs O 3HAaKe NPUHUMAEMOM MOCBUIKH (HOJIb WM
enunnIa)[28].

B Omnoke 1 (3agmatonuii reHepatop mnepenaur) GOpPMHUPYETCS TaKTOBas
MOCJIEIOBATENBHOCTD, KOTOPAsI OMPEALIISIET CKOPOCTh MepeIadH.

B 6moke 2 (maT4Mk) HA OCHOBE TAaKTOBOM YAacTOTHI W JaT4MKa (QopMUpyeTCs
NepeaaBacMbli CUTHAI.

B 6rnoke 3 (kaHan) MOKHO BHECTH PAa3IMYHbIE HCKAXEHHUS B IepeaBaeMbIil

CHUTHAJI.
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B Omnoke 4 (¢da3oBplii AETEKTOpP) MPOWCXOAUT CpPaBHEHHWE BPEMEHHOTO
MOJIOKEHUST ()POHTOB CUTHAIA HA BHIXOJE KaHaida (MOMEHTOB CMEHBI MTOJISIPHOCTH) C
COCTOSIHUEM YTpaBiisieMoro aenutens yactotsl (Y Y).

B Omoke 5 (ycTpoWCTBO yIpaBieHHs) MNPOUCXOAUT (popMHupoBaHHE
YIPAaBIISIONIETO CUTHAA Uit Koppekuuu (azel YU npuéma.

B Onoxe 6 (ympaBisieMblil 1€TUTENb YaCTOThI) MPOUCXOAUT JIEJICHUE YaCTOTHI
3aJIal0IIETo TeHeparopa nmpuéma u GOpMHUPOBAHHUE YACTOTHI IPUEMA.

B 6noke 7 (3amaromuii reHepaTop MpUEMHHUKA) TMPOUCXOAUT (HOPMUPOBAHUE

3a1a1011EN YaCTOThI PUEMHUKA.
Onuiiem 3T OJIOKU MOJPOOHEE.

B 610xe 3anmaromiero reneparopa mnepenaadn (61ok 1) 3agaércs HOMUHAIbHAS
CKOpOCTbh Tepe/layu U OTKIOHEHHE PEAIbHOM CKOPOCTH OT HOMHHAJIBHON CKOPOCTH.
ITpu momMoru kimaBum ‘+’ u ’-° MOXKHO 3a7aTh 3HaK OTKJIIOHeHHS. Eciu 06e kiaBuim

%)T)K'\EIITIiI, TO peagLHaﬂ CK(ngCTL HGHGI{&‘{I/I paBI%a HOMHH&%IBHOﬁ C%(OpOCTI/I nepcaadu.
nok Ne

™ CropoeTe npa.—) —ﬂ,aT“l UK =7 Kanar— [~ Pasoseit Lerexrop—) HeTpen Hrpasnets —  Far npWemtHMka—
HOMHHANEHSA o1 11 1 12] 3] 4] 5] 5] D] 12 l 3] 5o HOMMHANEHEA
1331 17 71 0148 0057 E
OTHAOHEHME j i —> d OTKAOHEHME
B ! | i
peantHas Farr I :'D—.S——_i———_'—o_"_s — [ pEaneHan
1050 T N :izl_) - -1 0077 10000 Iy,
Nnoc = 7 L

o Y
eon > 3 o= 0.0075 ™ TaKTOBaA YacToOTa NPMEMa
rMakK.c

l TCKYIIEC 3HAYCHUE
pazHocTH a3

Far | | | l | l
Brixon kaHana

DROHTEI EXOAHEIE | | | | |

cpoHTE 904 ! I I ] ] ]
P14 PasHoCTb Gas mexKay NpUHMMaembim curHanom n YOd
PazHOCTE a3 N —— R ——
+-+++-+
Takrowmn, S04 LLLLLU LD QIR R LIEL LUV I o R i i i ooy Jeii iy
COCTOAHKE
a4
A A A A A A A

Ckauku ¢dasbl Ha Bbixoge YAY Bbi3BaHHble A06aBNeHMEM/BblUMTAHMEM MMMNY/bCA

Pucynox 8.1 - CtpykTypHas cxema J1abopaTopHO YCTAaHOBKU U JUATPAMMBbI paOOThI
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HOI[ 3THUM OJIOKOM PpacCIIoJIOKCHa I1aHCJIb, Ha KOTOpOﬁ HUMCIOTCs KHOIIKH

YIIPaBJICHUA ITPOLHCCCOM MOJACINPOBAHUSA:

Cron - OCTAaHOBUTb IIPOLIECC MOJECIUPOBAHMS;

B — - IPOJOJIKUTB NPOLIECC MOAETUPOBAHUS;

2o - YMEHBIIIUTH/YBEIUYUTH CKOPOCTh MOACITUPOBAHUS;

Makc | - cpemath CKOpOCTH MOJENMPOBaHHA MAKCUMAIbHOH (IpH  3TOM

OTKJIFOYAETCs OTOOpakeHHe rpaKOB Ha IKpaHe).
B natumke curnana (00K 2) WMeEETCSs BO3MOXHOCTh YCTAHOBUTH BHUJT
nepeaaBaeMoro CUrHania:
0 — mocTosiHHO TIepeaéTcs HyJIeBOE 3HAUCHHUCE,
1 — nmocTostHHO nepeaaéTcss eAMHUYHOE 3HAYCHUE;
1:1 — nepenaércs curnan ‘TOUKI’, mocTosHHO YepeioBaHuE HYJIA U
equaunbl (0101010101 ...);
1:3 — mepuoauYeCKui CUTHAI COCTOSIINKN W3 OJTHON CAMHMIIBI U TPEX HyJIeh
(10001000100...);
1:7 — nepuoAMUECKHl CUTHAJ COCTOSIIINI U3 OJTHON €AMHUIIBI U CEMU HYJIeH
(10000000100...);
511 — nceBnocy4YaiiHbIN CUTHAJ C EPUOAOM MOBTOpeHHs 511 OuT;
HmeeTrcs BO3MOXKHOCTB 33]1aTh COOCTBEHHYIO CTPYKTYpPY CUTHAJIA.

Takxke nMeeTcss BO3MOXXHOCTH IIOJIYYEHUsS CIy4alHOIO CHUTHaJIa WM 3a7aTh
BEPOSITHOCTD IMOSIBJICHUS CMEHBI 3HaKa MOCHUIKM B ’TOM CHUTHAJIE.

B HmwxHell 4actu JaTYMKa PACIIONOXKEHbl HWHIUKATOPbl KOJIMYECTBA
NEPENAHHBIX MTOCBUIOK U BPEMEHU ceaHca. ECIM MENKHYTh 10 HUM MBIIIBIO, TO OHU
OPUMYT UCXOJIHbIE (HYJIEBbIE) 3HAUCHUSI.

B kanane (07m0ox 3) MOXHO BHOCHTH KpaeBble HUCKKEHUS (OTKIOHCHHS
pealbHbIX MOMEHTOB CMEHbI MOJSPHOCTH OT HOMHUHAJIBHBIX) M APOOJICHUS
(mosiBNEHHE JIOMOJHUTENIbHBIX (POHTOB B Mpeaenax OJHOW MOCBUIKH) B
nepenaBaeMblii curtai. C BbIXOJla KaHajla CUTHAJ MOCTyNMaeT Ha BXoA (ha30BOro
NETEKTOpA.

B ¢dazoBom gerexktope (010K 4) TPOUCXOAUT BBIJCICHHE CHTHAJA
paccorjacoBaHus, YKa3bIBAIOIIETO BEIMYMHY M 3HAK (Da30BOr0 CABUTA MEXIY
CUTHAJIAMM CHUHXPOHM3AIlMU, MOCTYNAlOIMMU U3 KaHana ((QpOHTHI BXOAHOIO
CHWTHAJIa), ¥ CHUTHAJIa HA BBIXOJIC YIPABJISIEMOTO JICJHUTEIIS 4acTOThI [26].

HmeeTcst BO3BMOKHOCTH BBIOMPATH TUIT (PA30BOr0O JIE€TEKTOPA U €ro MapaMmeTphl.
B Bepxueit yactu $azoBOTO JACTEKTOpa WMEIOTCS WHAMKATOPHI MUKOBBIX 3HAYCHUN
pacxoxaeHus: (¢as3pl. X 3HaueHuss MOXKHO COPOCHUTH KHOIKOM, pacroyioxKeHHOU

MEXIy UHAUKATOpAaMU. B HMKHEM NMPaBOM YIUIy PacIojOKEeH MHAUKATOP TEKYIIETO
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3HaYeHUs pacxokaeHus (as3pl. CUrHaMI ¢ BbIXoaa (a3oBOro AETEKTOpa MOCTYMAeT Ha
YCTPONCTBO YyIpaBJICHUSI.

B ycrpoiictBe ympanenus (YY) (610K 5) mpou3BOAUTCS aHAIM3 CHUTHaja
pacxoxeHust ¢pazbl 1 GOPMUPYIOTCS YIPABIISIONINE CUTHANBI, KOTOPHIE MOCTYMAIOT
Ha YIIPaBISIEMbIH IETUTENb YaCTOTHI U KOPPEKTUPYIOT €ro ¢a3y.

HMeeTrcs BO3MOKHOCTh MEHSITh aITOPUTM PaOOThI YCTPOMCTBA YIIPaBICHUS.

[lepBoe YV dopmupyer ummnyibc cOpoca ymnpapiasieMOTo JEIUTENs YacTOTHI,
€CJIM B MPUHUMAEMOM CUTHAJIE MPOU30UAET CMEHA MOJSPHOCTH.

Btopoe VYV B 3aBUCMMOCTM OT CHUrHajia Ha BbIXOoJie (ha30BOTO JAETEKTOpa
dbopMHUpYET JOMOTHUTEIBHBIA HMMITYJIC Ha BXOJE CYCTYMKA WU 3alpeniaet
MPOXOXKIAEHUE OJIHOIO TAKTOBOTO HMITyJIbCa Ha BXOJ CYETYMKA OT 3aJalollero
reHepaTopa npuéma.

Ecnu B MomeHT cpaBHeHUs a3 (B MOMEHT MOsIBJICHUs (POHTAa Ha BBIXOJE
KaHana) okaxercs, uto (aza YIU orctaér oT (pa3bl curHajia Ha BBIXOJE KaHala
(mpuéMHUK ‘0TCTAET’), TO HA BXOJl CUETUYMKA MOCTYMUT JAOMOJHUTEIbHBIA UMITYJIbC.
B pe3ynbprare TaKTOBBINA CUTHAJ Ha BBIXOJIE JCIUTENS CIIBUHETCS Ha BenuuuHy At (At
- IEPUO]1 CTIEAOBAHMS UMITYJILCOB 33/Ial0IIETO TeHepaTopa mpuéma).

Ecnu daza cuéruuka onepexkaer ¢aszy cUrHajia Ha BbIXoJie KaHala (MPUEMHHUK
‘ciemuT’), TO YV copMHUpyeT CHUTHAI Ha 3alpeT MPOXOKIECHUS OJHOTO UMITYJIbCa
OT 3a/al0IIEro reHeparopa MpUEMHMKA, B PE3yJbTaTE YEro TAaKTOBas 4acTOTa Ha
BBIXO/JIE JIETTUTENSI YACTOThI CABUHETCA B CTOPOHY OTCTaBaHUs Ha At.

Tperbe YV paboTaeT aHAJOTHYHO BTOPOMY, TOJBKO COJEPKUT YCPETHSIOIICE
YCTPOUCTBO (MHTETPATOP).

Ecnu B MmomeHT cpaBHeHus: a3 ¢aza YU orctaer oT (a3pl NpUHUMAEMOTO
CUTHAJIa, TO CYETUMK MHTErpaTopa YBEIUYMBAET CBOE 3HAUEHHE Ha eAuHUIy. Eciu B
MOMEHT cpaBHeHus (a3 (aza nenurtens onepexaet ¢azy NPUHUMAEMOTO CUTHAJA, TO
CYETUYMK UHTETPAaTOpPa YMEHBIIAET CBOE 3HAUEHUE HA CIUHHUILY.

Tem cambpiM  Koppekmusi  (a3pl  YNpPaBIsIEMOTrO  JCTUTENS  YacTOTHI
(mo0aByicHUE/BBIYUTAHUE HUMITYJIbCA) TMPOUCXOIUT HE TIOCIEe KaXJA0ro MOMEHTa
cpaBHeHUs (a3, a MOCJIe TOr0 Kak MHTErpaTop JAOCTUTHET HEKOTOPOro MOPOTrOBOIO
3HaueHus (ero MokHO u3MeHsTh). [locine koppekmmu ¢aszer YU  cuerumk
HWHTErpaTtopa cOpachiBacTCs B HOJIb.

WuTerpatop mMO3BOJISET HUCKIIOYWTH MTHOBEHHBIC paccoriacoBaHusi ¢asbl,

BBI3BAHHBIC HCﬁCTBHGM ITIOMEX.
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B ynpasasiemom nenurtene 4dactotbl (YY) mpoucxoauT IeneHUE 4YacTOThI
3ajarolero reseparopa npuéma Ha kodpduuuent Kn. B pesynpraTe 3TOoro Ha
BhixoZle YJIU mosBIAE€TCA CHUTHAl C YacTOTOM, YHCIEHHO ‘MOYTH  PpPaBHOM
HOMHUHAJIBHOM CKOpPOCTH Iepefaud (€ciau HE MPOU3BOAUTH KOPPEKLMIO YaCTOTHI
ya4).

DTa pa3HOCTh YACTOT Nepeavn U mpuéma orpenensercs BbipaxkeHuem [If=
Far.mep — Far.mpm/Kn.

I'ne Far.nmep — peanpHas yacToTa 3a/1al0ILEro reHepaTopa rnepeiaTymnka,
F3r.npm — peasibHas 4acToTa 3a4aK0UIET0 T€HEPaToOpa NMPUEMHHUKA,
Kn — xoaddunueHT neinenus ynpapisieMoro AeIUTeNs YaCTOTHI.

[Ton BO3nEHCTBHEM YHPABISAIOMIMX CUTHAJIOB (J100aBUTH/BBIYECTh HMITYJIBC
wii oOHynuTh Y/IH) nocrynarmomux U3 yCcTpoiicTBa yIpaBlIeHUs MOXKHO HE TOJIBKO
ceectu [f K Hymo, HO U MUHHUMH3UPOBATh Pa3HOCTh ()a3 MEXKIY TaKTOBOM
yacToToi npuéma popmupyemoit Ha Beixoge ¥YIU u TakTOBOW 4acTOTOM Nepenayu.

B 6noke YU umeeTcss BO3BMOXHOCTb MEHATh KOAQ(ULMEHT neneHus. Taxxe
UMEETCsl MHAUKATOP TEKYIIEro 3HaueHus cuerunka Y 4.

B 6noke 3amatomiero rereparopa npuéma (0s0k 7) 3aga€rcs HOMHHAJIbHAs
4acTOTa TaKTOBOI'O TI€HepaTopa NPUEMHUKA M OTKIOHEHUE pEaJbHOM YaCTOTHI
MpUEMHUKA OT HOMHMHAIBHOM 4acTtoThl. [Ipn momonm knaBum ‘+’ U ’-° MOYKHO
3aaTh 3HAK OTKJIOHEHWsA. Eciu o0e KIaBUIIM OTXKaThl, TO peajbHas 4YacToTa

IpUEMHMKA PaBHAa HOMHUHAJIBHOW YacTOTE.

JlabopaTopHoe 3amaHue
1. 3amycrtute mporpamMmy J1abopaTopHO pabOThI HA BHITIOJIHEHHUE.

2. YcranoBute TpeOyeMble (Kak B JIOMaIllHEM 3aJaHWN) 3HAYEHUST HOMUHAIBHOM
CKOpPOCTH Tiepefayu, HECTAaOMIBLHOCTh CKOPOCTH Tieperadyu, Kod(PhUIUEHT neIeHUs
(Kn) ynpaBnsemoro nenutens dactotsl (YY), HOMHHAIBHYIO YacTOTY 3aJaI0IIEro
reHeparopa npuéma .

3. IIpoBepbTe NMPaBUIBHOCTH CAEIAaHHBIX BaMu pacdeTos.

4, JInsi yCTaHOBJICHHBIX MMApaMeTPOB OMPEACIUTE TOJIOCY YAEPKaHUS CUCTEMBbI
CHHXPOHM3ALIMY JJIsl pa3IMYHbIX BUAOB curHainoB 1:1, 1:3,1:7, 511, 3:1,7:1.

d. Omnpenenure nosocy yaepxkanwus, eciii Kn YU Oyzaet B 2 paza 607bI1ie 4eM B
MPEbIAYIIEM MYHKTE (JIOMAIHEM 33JJaHUN ).

6. OnpenenuTe NMOTPENTHOCTh CHHXPOHHU3AIMM B 3aBUCUMOCTU OT OTKJIOHEHUS

peAIbHOM CKOpPOCTH MepeAayd OT HOMUHAIBHOM JJIsl ABYX BUJOB CUTHaIOB l:1 u
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1:3. Homuuanbayto ckopocts nepegaur u Kn VJIU Bo3pMHTE W3 JOMAIIHETO
3a/1aHusl.
7. B npouecce BbeimonHeHuss nyHkToB 4,5,6 chemaiite 4 pacrnedarku

MoKa3bIBaromMe padboty cucteMsl ¢ quckpetrHot GAITY.

Meroanueckue ykazaHus M0 BBITOIHEHUIO padOThI
[ToapobHble METOAUYECKHE YKa3aHWE IO BBINOJIHEHUIO JIA0OpaTOPHON pabOThI

CMOTpUTE B Iporpamme 1abopaTopHOil paboThl B MeHIO “MeToandeckue ykazaHus .

Conepxxanue otueta

Otuer odopmuTe B TeTpaaud (JUCTOYKM UM KOJUIGKTUBHBIE pPaOOTHI HE
npeaararh).

OT4eT IOoJDKEH couepkaTh (MUHUMAIBHO):
1 crpanuna (tutynbHas):CokpalléHHOE Ha3BaHHWS YHUBEPCHUTETa, Ha3BaHUE
Kadeapbl, HOMEp MU Ha3BaHue JabopaTopHod padoTel, ®.M.O  BBINOIHSAIONIETO
pabotry, ®.1.0 npenonaBatens, 1aTy BBIIOJIHEHUS J1a00paTOpHON pabOTHI;
2 crpanuna: llenb pabGoThl, CTPYKTYpPHYIO CXEMY YCTPONCTBA CHHXPOHH3AIUU C
JMCKPETHBIM yrpaBiieHueM (puc 2). BeinonHeHHOe noMaliHee 3ajaHue (CMOTpPUTE
nyHKT 2.1-2.3).
3 cTpaHuIia pe3yJbTaThl padOTHI 10 MyHKTaM 5.4, 5.5 u 5.6.
4,5,6 nuctel. BwiBogel 1Mo paboTe U NMHUCHbMEHHBIE OTBETHI HAa KOHTPOJIbHBIC
BOIIPOCHl. MUHUMAaIBHO HAI0 OTBETHTh Ha 5 BOIPOCOB, pekoMeHayercs — 8. s
oTMIMYHUKOB — 10. OTBETHI CHAOIUTE COOTBETCTBYIOIIUMH PHUCYHKAMHU.
Takke BKJIEHTE B OTYET pe3ynbTaThl MOJyYEHHbIE B MYHKTE 7 J1a0OpaTOpHOTO

3ajaHus.

KoHTposibHBIE BOIPOCHI

1. TlosicauTe mTPUHIUT PabOTHI YCTPOMCTBA CHHXPOHHU3AIMH C HETIOCPEJCTBEHHBIM
BO3/ICHCTBUEM Ha 3a/Ial0IIHI reHepaTop?

2. Tlosicuute OPUHIIMI  pabOThI YCTpPOWCTBA  CHHXpOHHU3AIMU  0e3
HETOCPE/ICTBEHHOTO BO3JICUCTBHS Ha 3aJAI0NTUN TeHEPaTOp?

3. Packpoiite cnenyromue moHATHs: a0CONMIOTHAS U OTHOCUTEIbHAS HECTAOMIBHOCTh

YaCTOTHI, TOTPEIIHOCTh CHHXPOHHW3AIHMHM, BpEeMs CHHXPOHHW3AlUHA, BpeMs

noaACp KaHusA CHHXPOHU3MA, BEPOATHOCTL CPbIBA CHHXPOHHU3MaA, IIar KOPPECKIHUH.



4. Tlouemy c yBenumueHwem miara kKoppekuuu (ymenbmienun Kn  VJIU) Bpems
BXOXKJICHUSI B CHHXPOHH3M YMEHBITIAETCS?
5. Kak BiusieT TOYHOCTh CHHXPOHHU3AIMKA HA BEPHOCTH MEPEAAYu COOOIECHMIT?
6. 3a cytku yacel yxomsaT Bmepén Ha S5 cekyHn. Yemy paBHa aOCOJIOTHas u
OTHOCHTEJNbHASI HECTAOMIBHOCTh TeHepaTopa B yacax ? 3a Kakoe BpeMs 4achl yHIyT
BHepén Ha oauH yac? (3ajarolas 4yacToTa KBaplEeBOro reHeparopa B yacax Fi3r =
32768 kl')
7. Tlouemy Ha curHaiie 1:1 Bpemsi BXOXKICHHS B CHHXPOHU3M Oy/I€T MEHbIIIE, YeM Ha
cur”aie 1:77
8. IloscHute cnenyromye NOHATHSA : IOJIOCA 3aXBaTa, M0J0ca yaep:KaHus ?
[Touemy Ha curnaie 1:1 nmonoca yaepsxxanus cuctembl DAY Oyaet mumpe, yem Ha
curnane 1:77?
10. Ha «xakyno BemmumHy (B JOJAAX  OT  JUIMTEIBHOCTH  TIOCBUIKH)
CMECTUTCACTPOOUPYIOIIMI UMITYJIbC 32 BpeMs IepepbiBa B KaHane t=1 muH, eciu
B3aMMHAasi OTHOCHUTEIIbHAsI HECTAOUIILHOCTh T€HEPATOPOB MEepeaayn U NpuéMa paBHa
10°?
11. Kakoii anroput™ nojctpoiiku (a3bl Bel ucnons3zyere npu KOPpPEKIUN BPEMEHU
Ha CBOUX Yacax
12. Bl pemmiay Ha CBOMX Yacax MONpoOOBaTh aJTOPUTM MOACTPOKUA YaCTOTHI
(BpeMeHH) C HeNOCpelICTBEHHBIM BO3JeWcTBUEM Ha reHepartop. Kak 3to Oyzer

BBITJISIAETE?

puIoKeHue 1.
OCHOBHBIE TEOPETUUYECKUE CBEACHMUS
JIns npaBuiibHOM pPaOOThl OKOHEYHBIX YCTPOMCTB B CHUHXPOHHBIX CHCTEMax
HEOOXOAMMO, YTOOBI pachpeleuTeTd MEePeNalolero M MPUEMHOTO YCTPOHCTB
paboTanu CHHXpOHHO M cuH(a3HO. /[Be mociaea0oBaTeIbHOCTH COOBITHI HAa3bIBAFOTCS
CUHXPOHHBIMH, €CJTU COOTBETCTBYIOIINE COOBITHS B HUX MPOUCXOSAT OJHOBPEMEHHO.
B cucremax cBsi3u 0/1Ha MOCJIEI0BATEIbHOCTh COOBITUN MPOUCXOIUT B TIEpeaTunKe,
a apyrasi B MpuéMHHUKE. XOTS 3TH MOCIEI0BATEILHOCTA U CABHUHYTHI OTHOCHUTEIHHO
Apyr Apyra Ha HEKOTOpoe BpeMs (BpeMsi MPOXOXKIEHHUS CHUTHANA), WX TPUHATO

CUUTAaTb CHHXPOHHBIMHU.



Jnisg cucteM 1mepenayd JaHHBIX MpoOjemMa CHHXPOHHU3AIMd COCTOUT B
o0pa3oBaHMM BO BCEX OHJIEMEHTaX CETU EAWMHOW INKaJlbl BPEMEHU C pPaBHBIMU
UHTEpBAJIaMH W JIETKO OMNpEAeNsseMbIMA TpaHUIAMU MEXIy HHUMH. Y CIOBHE
CUHXPOHHU3MA SBJISIETCS HEOOXOAUMBIM MpPHU B3aUMOJACHCTBUU JIBYX OKOHEUYHBIX
YCTAaHOBOK Y€pe3 CEeTh CBA3M Ui MPABWIBHOIO MpPHUEMA, KaK OTAEIbHBIX OUT
NPUHUMAEMOT0 CUTHAJIa, TaK M KOMOMHAIMU ATUX OUT, OTOOpakaroliue CHUMBOJIBI
nepeaBaeMbIX JTaHHbIX [27].

[Ipu B3aUMOJEHCTBUM pa3IUYHBIX UU(PPOBBIX CTAHIUH COXpaHsAETCS 3ajada
CUHXpPOHM3AIMM 1O OuTaM, Ha3blBaeMas OOBIYHO TAaKTOBOM CHHXPOHU3AIMEH.
HeoOxoaumocTh TOUHON UACHTHU(GUKAIIMY TPAHUI] MEXKTY TPYIIIAMH OWUT BHIIBUTACT
3a7adyy TaK HA3bIBa€MOM LMKJIOBOW CHUHXPOHHU3AIMU 3JeMEHTOB ceTh. Cpenn
BO3MOKHBIX CIIOCOOOB CHHXPOHHU3ALIMKM HamOoJjee IIMPOKO pacipoCTpaHEH CHoco0
HOJCTPONKH CKOPOCTH pabOThl MPUEMHHUKA O] CKOPOCTh pabOThI nepeaarynka. Jis
ANIEKTPOHHBIX YCTPOMCTB 3TO 03HAYAET MOACTPONKA YaCTOTHI KOJIEOaHU TeHepaTopa
MPUEMHON OKOHEYHOW ammaparypbl MOJ YacTOTYy MOCTYHAOIIUX W3 KaHajla CBS3H
CUTHAJIOB

B nmaboparopHoil paboTe wuccienyercs YCTPOHMCTBO CHHXpPOHM3AIMM 0Oe3
HENOCPEICTBEHHOIO BO3/IEUCTBUS HA TE€HEPATOP.

MecTHbIi1 TeHepaTop BbIpadaThIBaeT CUTHAINBI ¢ yacToTo F3r B Kz pa3 Gosbieit
Tpebdyemoil TakToBOM yacToThl FT. Jlenutens wacTtoTel genut yactoty F3r B Ko
pas. Ha BeIXOne nenutenss AeMCTBYeT CUTHaN ¢ 4yacToTod FT. DTOT curHan
HAIPaBJISIETCS B YCTPOMCTBO PETUCTpAIlUU MPUEMHHUKA M OJHOBPEMEHHO Ha OJIUH W3
BX0J0B (ha3oBoro nerekropa. Ha apyroit Bxoa ¢a3oBoro JeTeKkTopa MOCTYMAeT
curHan Uy, ©n3 kaHama cBsa3u (0T mepeparduka). 3agadedl Gpa3zoBOro AeTeKTOpa
ABIIAETCS cpaBHeHHUE (pa3bl noctynaromero curfana Ug,u(MOMEHTOB CMEHBI 3HAKa
MOCBUTKK) C (pa30i TaKTOBOTO CUTHana FT.

[Tpu pacxoxknenun (a3 TUX CUTHATIOB (Pa30BbIi IETEKTOP BbIpaOAThIBAET CHUTHAI,
COOTBETCTBYIOIIMN BEJIMYMHE U 3HAKY PACXOXKACHUs (ha3 aHAIM3UPYEMbIX CUTHAJIOB.
Curnan ¢ Bbixoja a30BOro JAETEKTOpa BO3JECHCTBYET HA YIPABIISIIOLIEE YCTPOUCTBO
(VVY). Ha Beixoge YVY mosBAsieTCS CHUTHall, KOTOPBIM H3MEHSET KO3(PQPUIMEHT
JICTICHUST JICIUTENISA, PEeryaupys TeM cambiM a3y yacToTel FT Tak, 4ToOBI (hasza
9acToThl FT coBmana (C HEKOTOPOW MOTPEIIHOCThI0) ¢ (ha30il MPUHUMAEMOTO
CUTHAJIA.

MoXHO KOA(DPUIIMEHT AeNIeHUs NETUTENs CAeNaTh MOCTOSHHBIM, & HW3MEHSTh

KOJIMYECTBO MMITYJILCOB IMOCTYIIAIOMIUMX Ha BXOA ACIMTCIISA OT MECTHOI'O reHcparopa.



[IpyHuMn peryinvpoBaHHs YacTOThl HAa BBIXOAE JEIUTENS YacTOThl IYTEM
n00aBIIeHUS/BBIUMTAHUS TAKTOBOI'O UMITYJIbCa Ha BXOJIE ICIUTEINS MOKa3aH Ha puc. 3.

Ecnu curnan Ft Oyzaer orcraBath 1o ¢ase, TO B OCIEI0BATEIBHOCTh UMITYJILCOB
MOCTYHAIONINX HAa BXOJ CueTYMKa OyAyT H0OABIATHCA TOMOIHUTEIBHBIC UMITYIIBCHI.
B pesynpraTe 3TOr0 4acTtoTra Ha BBIXOJE CUETUYMKA HECKOJIBKO MOBBICUTCA M (paza
curtasa Ft HauHer ‘norouars’ Gazy NPUHUMAEMOTO CUTHAIA.

Eciu curnan Ft Oyner omepexars 1o (a3e NpUHUMAEMbId CUTHAN, TO W3
MOCJIEIOBATEILHOCTA UMITYJILCOB MTOCTYIAIOIIUX HA BXOJI CUETUHKA OYIyT YIAIAThCS
(MckIrOYaThCs) HMMIYJIbChl. B pe3ynapTaTe 3TOro 4acToTa Ha BBIXOJIE CUETYUKA
HECKOJIbKO TOHM3UTBCA M pa3HocTh (a3 Mexay Ft u nmpuHMMaeMbIM CHTHajIOM
YMEHBUIUTCS.

JIOCTOMHCTBOM YCTPOWCTB CHMHXPOHM3AIMKM 0€3 HEMOCPEJCTBEHHOIO BO3AEHCTBUS
Ha TeHepaTop SBIAETCA TO, YTO 4acTtoTa Ft, ocTaéTcsi HEM3MEHHOM, YTO MO3BOJIAET
HCIIOJIb30BaTh B Kaue€CTBE MECTHOT'O I€HepaTopa BBICOKOCTAOMIIbHBIE T'€HEPATOPHI,
HaIlpuMep, TeHepaTopbl CTAOMIM3UPOBAHHBIE KBaplEM U JIeJaTh 3TOT T'€HEpaTop

oO1IuM JJ1 BCeil anmapatypsl (711 BCEX TPUHUMAEMBIX TOTOKOB).
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Pucynok 8.2 — MI3menenue yactotbl((hasbl) Ipu 100aBICHUHN/UCKIIOUEHUN UMITYJIbCA

(Knen-4) A-Beixon MectHoro reneparopa, b- Bxoxg Y4, B- Beixon YU

da3upoBaHHUE TIO dJIEMEHTaM (CHHXPOHHM3AIWs) MepelaTinka U MpUEMHHIKA
HE MOXET MOCTOSIHHO TOJIEPKUBATHCS TOJBKO 3a CUET CTaOMILHOCTH T'€HEPaTOPOB
npuéma u mnepenaud. [lokaxkem 510 Ha mnpumepa. OO603HauUMM KOADOUIHECHT
OTHOCHUTEJIbHOW HecTabmiIbHOCTH TeHepatopa k= Af/fu, rne fu — HoOMHHATBHAS
yactota TeHeparopa, Af — OTkIOHeHHMe peaqbHON YacTOThl OT HOMHHAJIBHOTO
3HadyeHus. KoseOaHuWs Takoro TeHepaTropa CMECTATCS Ha OJWH IEPHOi  TI0
OTHOIICHHIO K KOJIeOaHMsIM ¢ HOMUHAIIbHOU YacToToi 3a Bpemsitl= 1/Af = 1/ (k*fu).

Bpewmst 3a KOToOpoe TOTOK Ha BBIXOJIE MEPEIaTINK CMECTUTHCS Ha | TOCBUIKY
(0 cpaBHEHHUIO C HOMUHAJIBHOM CKOPOCTBIO pab0ThI) OyneT paBHO:
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t1 =1/ (k*B), rae B — HoMHHAIBHAS CKOPOCTH PAOOTHI.

B camoM HeOMarompusTHOM Ciydae 4acTOThl I'€HEpPaTOpOB IepeAaTyuka U
OpUEMHUKA MOTYT OTKJIOHMTBCS OT HOMHHAajlda B IPOTHUBOIIOJIOKEHHBIE DPAa3HBIC
CTOPOHBI, TOT'/1a BpeMsl 3a KOTOPOE paclpeAesIuTeNN epeaadu u npuéma pasonayTcs
Ha 1 moceuiky paBHo t2 =1/ ( |2*k|*B).

Pacxoxnenune ¢a3pl (Ha CKOJBKO (POHT IOCBUIKM Ha BBIXOJE PEATbHOIO
reHepaTopa CMECTUTCS OT (PPOHTA MOCHUIKM Ha BBIXOJE MJICATIBHOIO TeHepaTopa) 3a
JUTUTENLHOCTh OJJHOM MOCBHUIKH OyneT paBHO K.

Bpemsi 3a kotopoe yxoa mo ¢ase mnepenaTydka MPEBBICUT JOMYyCTHUMOE
3HAYCHHUE E€I0M PABHO: {:50n-gmom / (k*B).

Hecrabunsnocts 00br4abix RC mmm LC  remeparopos mpessimaer 1073,
[IpocThle KBapLEBLIE T'€HEPATOPH MAIOT HeCTaOMIbHOCTH mopsaka 10, Ecmm
HCIIOJIb30BAaTh CIICHUATbHBIE CXEMHBIE PEIICHUS U TTIOMECTUTh KBapLIEBbII PE30HATOP
M CXEMy TI€Heparopa B TEPMOCTAaT, TO MOXKHO IOJYYUTh HecTabmibHOCTH 107,
KBapueBbIM reHepaTopaM CBOWCTBEHHO CAMOIIPOM3BOJBHOE W3MEHEHHME YacCTOTHI
KoJIeOaHUIl ¢ TeYEeHHEM BPEMEHH U3-3a ‘CTapeHMsI KBapLa’.

CrpemiieHue 00ecreuuTh B3aUMOJICHCTBUE CHUHXPOHHOW CETH C JAPYTUMHU
CEeTSIMH, JAUKTYET HEOOXOAMMOCTh PYKOBOACTBOBaThcA pekoMeHmanmsmMu MKKTT,
KacarolMMUCS BOIPOCOB CHHXpOHHM3auuu. B wacTHOcTH, pexkomenmaunus G.811
IJIACUT, YTO OTHOCUTEJIbHAs HECTAOMIIBHOCTD 3a/Ial0IUX TE€HEPATOPOB B y3JaX CBS3U
undpoBEIX ceTel gomkHa ObiTh He Xxyke 1¥10M  3a cyrkm. Cospemennbie
reHEepaTophl 00ECIEYNBAIOT CYTOYHYIO OTHOCHUTEIbHYIO HECTaOWIIBHOCTH YacTOTHI
1*10Y, manpumep y pyoumuesoro aromHoro craagapra Y1-50.



Jlabopatopuass pa6ora Ne 9

HCCJ’IGI{OB&HI/IG MCTOAOB PCTUCTPAINUABONYHBIX CUTHAJIOB

[lens paboThI
1.13yueHne METOI0B perucTpaiyy JBOMYHbIX CUTHAJIOB.
2./3ydeHne MpUHIMIIOB Pa0OTHl YCTPOUCTB pPErHUCTpaIUH.
3.OKCHepUMEHTaNbHOE OINpPEACICHUE 3aBUCUMOCTH  BEPOSITHOCTH OLIMOKH OT
XapaKTEpUCTUK YCTPOWMCTB PErUCTpPalMy MPHU JECHCTBUU KPAEBBIX HCKAXKECHUU U

JTpOOJICHUM.

NunuBnayanbHOE 3a1aHue

N3yuute Teopuio BoIpoca, MporpamMmy Ja0opaTopHOM pabOThl, METOAUKY
MIPOBEICHHMS KCIIEPUMEHTA.

[TocTpoiiTe peanu3alnui0 CUTHAjJda, COCTOAIIYID U3 7  eIUHUYHBIX
AJIEMEHTOB CHUTHalla Ha BXOJIC JHUCKPETHOTO KaHaja Ha €ro BBIXOAC U B
KOHTPOJBHBIX TOUYKaX MPUEMHHUKOB.

Bapuant 3aganus hopmupyetcst Ha ocHoBe Bammx @.11.0, HOMepa rpymnmbl Ha
ctpanuiie "YcraHoBku' [16].

Hpo6nenne B 6 ED (EnuHuunomM DieMeHTE) pacmoyiOKHUTE TakK, YTOObI OHO

BBI3BAJIO OLIMOKY Y CTPOOUPYIOIIET0 NPUEMHUKA.

Onucanne nporpamMmebl

[Iporpammy nabopaTopHOil pabOThI MOXKHO 3amucaTh Ha Kadeape uiau C caira
kadeapsr Www.pds-01.boom.ru.

[TporpamMma coiep>KUT HECKOJIBKO CTPAHUIL:

Crpanuna “Hauano” - copep uT Ha3zBaHHE JaOOPATOPHON pabOTHI.
Ha stoi1 cTpanuiie UMEOTCST KHONKH:

‘0 mporpaMme’ - MOYKHO MOCMOTPETh HOMEP BEPCUM MPOTPaMMBbI, apec caiTa


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

MTYCHU u kadenpsr.

‘mepenucarp’ - aKTUBU3HUPYET AUAJIOTOBOE OKHO, HCIIOIb3yEeMOEe st

nepe3arrcy mporpamMmmsl, 00pasiia OT4éTa U.T.11. Ha TUOKHIM JTUCK.

‘BBIXOJI’ - MCIOJIB3YETCA JIJISl BBIXO/1a U3 TPOTPAMMBL.

Crpanuna “YcTaHOBKH”® - CONEPKUT pA3IUYHbIE YCTAHOBKM U IIAHEIb
(bopMUPOBaHUS HHAMBUAYAIBHOIO 3a0aHus [25].

*111* Ha pacrmeyaTkax, MoMeniaeMbeix B OTYET MOJDKHBI ObITh @amuus UN.O. u
HOMEp T'PYIIIbI UCHOTHUTENS. J[J1s1 7TOro He0OX0IMMO B HayaJle BHIOTHEHUS paOOThI
BBECTU UX B TpeOyeMble CTPOKM Ha maHenu ‘DopMUpOBaHUE WHIWBUIYaTIbHOTO
3alaHus .

Crpannna “UurtaiiTe” - COASPIKHUT pa3feibl: 1IeJIb padoThI, 3aJaHUE U.T.I1.
Paznen ‘3amanue’ coaepKUT Ja0OpaTOpHOE 3aJaHWE U METOAUKY BBITOJHEHUS

KaXXI0T0 ITYHKTA.
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Pucynok 9.1 — py4HOi1 BBIBOJ UCKAKEHUI
Crtpanuna “JluarpaMMBbl” - COAEPXKHUT JAUArpaMMbl, TOKa3bIBAIOIINE pPabOTy
YCTPOMCTB PETUCTPALIUH.

Crpannna “CxemMa’ - COIEPKUT CXEMY YCTPOICTB pPErUCTpalUu.
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Crpannna “@opmyssl” COAEPKUT pa3iIudHble GOPMYIIBI.

Onucanue crpanuusl ““/{marpamMmmsi‘
Crpannna “/luarpammsl npuBeqeHa Ha pucyHke 9.1.
Ha »T0i1 cTpanuiie MO>XKHO HAOIIOAATh CIEAYIOIINE CUTHATIBI:
BXOJl KaHaja, BBIXOJ KaHalla, CTPOObI CTPOOUPYIOMIETO MPUEMHHUKA, CTPOOBI
MHTErPAIBHOTO NMPUEMHHKA, BBIXOJ CTPOOHMPYIONIEr0 MPUEMHHKA, HAINPSHKEHUE Ha
BBIXOJIE MHTErPAaTOPOB HYJSI U €IWHUIBI, BBIXOJ MHTEIPAIBHOrO NMpUEMHHUKA. B
JIEBOM 4YacTW CTPAHUIIBI UMEIOTCA CUYETUMK MEPEJaHHBIX €IMHUYHBIX JJIEMEHTOB H
CYETUMKHM KOJIMYECTBA OLIMOOK CTPOOHMPYIOUIErO M HHTETPAJbHOTO MPUEMHHUKOB.
[Ipy BOBHMKHOBEHHMHU OIIMOKM (POH NaHEIU CUETYMKA CTAHOBUTCS KpacHbIM. Taroke
CTPaHMIIA COAEPKUT CIIEAYIOLIUE NEPEKITIOYATENN:
‘OtpucoBka rpauku’ — MO3BOJSET BKIOYUTH/OTKIIOUYUTH OTPUCOBKY TPapUKH.
‘PyyHOll BBOJ HCKaXEHUI — BKJIKOYAET MAaHENb MPU MOMOIIH KOTOPOM MOMKHO
BBOJIUT UCKAKEHHUSA B IIECTYIO OCBLIKY.
Ilog nuarpamMmaMy pacHoJIOKEH JBHXKOK, IIPM IIOMOIIM KOTOPOIO MOYKHO
nepemMeniaTh NoJjJ0KeHue Ipo0IeHus B pexkuMe ‘PydHON BBOJ MCKAXKEHUIA’
[Tanens “KpaeBble MCKaxeHUA COIAEPKUT KHOIKU:
‘Bki’ - BKJIIOYUTH KPAeBbI€ UCKAKEHUS,
‘OTKI’ - OTKJIFOUUTH KPAEBbIE UCKAKEHHUS,;
Takke Ha 3TON NMaHENN UMEETCs MEePEKIIoYaTeab Py NOMOIIM KOTOPOIO0 MOYKHO
MU3MEHSATh BEJTUUYMHY JUCIEPCUH KPAECBBIX UCKAKEHUM.
[Tanens “IlpoOsieHus’” COAEPKUT KHOIIKH:
‘Bkn’ - BKIIOYHTH JpOOJICHHS
‘OTKI’ - OTKJIIOUUTbH JPOOICHUS
Tak>ke Ha 3TOM MMaHEIN UMEETCS MEPEKIIYATENId, MPU NOMOIIY KOTOPBIX MOYKHO
M3MEHATD JUIUTEIBHOCTh U YaCTOTY JPOOJICHUH.
[Tanens “pa3BEpTKa” CONEPKUT KHOIKHU:
HenpepsIBHAasI- BKIIOYAETCS HEMTPEPBIBHBIN PEKUM MOJEIUPOBAHNUSA,

OnHOKpaTHas - TPOU3BOJAUTCA OTPUCOBKA MPUEMA 8 TMOCHUIOK,



OTKIT - OTKJIIOYEHHUE NMPOLECca MOACIUPOBAHUS.
[Tanens “/[muTenbHOCTH ceaHca” CONEPIKUT KHOMKY:

‘Copoc’ — oOHyJNeHHME CUETUYMKA BPEMEHU H3MEpPEHUs, CUETUMKA IEepeJaHHbIX
€IMHUYHBIX 3JIEMEHTOB M CYETUYMKOB OIIHUOOK CTPOOUPYIOIIETO W HWHTETPATIbHOTO
npué€MHUKOB. Taxke Ha 3TOM NaHelIW MMEETCS MHAWKATOp BPEMEHU HU3MEpPEHUs U
HEPEKIIIOYaTENb JUIsl 3aJJaHUs IJIUTEIbHOCTH CEaHca.

Jlnst pacriedatku TpeOyeMol CTpaHWIBI HEOOXOIMMO HaxaTh KiaBuiny ‘[ledaTs’
pacrnojoXEeHHYI0 B JIEBOM HIKHEM yriy. Ecim pacnedatka He HpOU3OHAET
(3aMeueH Tako# AeQeKT Ha HEKOTOPBIX TUIIAX MPHUHTEPOB), TO MOKHO pacrnedararb
daitn  PRINT_07_xx.BMP, xoTopsiii co3gaércs nmpu Ka)KAOM Ha)XaTHH Ha KHOIKY
‘[ledats’.Pacnedatky sToro (aiija MOKHO IMPOU3BECTH HANpUMEp IpPU MOMOIIU

pemaktopa Word [17].

JlaGoparopHoe 3a1aHue
1.Ilonb3ysiCh  METOIUYECKHM  OIKUCAHUEM, PEKOMEHAYEMOW JINTEPATypoOd H
nporpaMMoil 1abopaTopHOil pabOThl  U3YYUTE METOJbl PETUCTPALMM JBOMYHBIX
CUTHAJIOB.
2.0mpenenure  UCIPaBISIIONIYI0  CIIOCOOHOCTh  MPUEMHHUKOB IO  KPaeBbIM
UCKAKEHUSM.
3.CnenaiiTe pacmedaTky, MOKa3bIBAIONIYI0 pabOTy NPUEMHUKOB TpPHU  JIEHCTBUU
KPAa€BbIX MCKaXXCHUM.
4.0OnpeaenuTe UCIPaBISIONIYI0 CTOCOOHOCTh MPUEMHUKOB TI0 IPOOJICHUSIM.
5.Cpaenaiite pacreyaTKy, MOKa3bIBAIOIIYI0 pabOoTy NPUEMHHMKOB MpU JEHCTBUU
TpOOJICHUIA
6.13mepbTe 3aBUCHUMOCTHh KOJMYECTBA OIIMOOK Ha BBIXOAE MNPUEMHUKOB OT
JUTUTEIBHOCTH  IPOOJICHMIA.

MeTtoauueckue yKa3aHus Mo BBITOJIHEHUIO PAa0OThHI
1.Meronuka omnpeaeneHus UCHPABISAIONIEH  CHOCOOHOCTH TNPUEMHHUKOB IO

KpaCBbIM HCKAXXCHHUSM.



3amycTtute mporpamMmy J1abopaTOpHOW paboOThl, Ha CTpaHUlle ‘YCTaHOBKU
BBeaute ceou O.1.O u Homep rpynnsl. [lepeliqute Ha cTpanuny ‘Jlnarpammer’.
1.0OTkimounTe AAaTYUK  KpaeBbIX HCKaxkeHW. [l sroro na manenu ‘Kpaebie
HCKaXEHUs' HAXKMUTE KHOIKY 'OTKI'.
2.01ximounTe natyuk JpoOnenuit. g sroro Ha manenu '[IpoOneHus’ HaxMmuTe
KHOTIKY 'OTKJ'.
3.BKIIOUUTE PEXKUM PYYHOTO BBOAA HCKAKCHUM. Jns  aroro BKJIFOYHUTE
nepekiaovaresb 'PydyHol BBOJ HCKaKEHUH .
4. Cmeniast IBUKOK 'OJHOCTOPOHHEE MCKAKEHHE' BIIPABO OT CPEIHETO MOJOXKECHHUS,
ONpeaenuTe MpPU KaKOW BEJIMYMHE KPACBOI'0 UCKAXEHUSI HAYHYT BO3HUKATh OLUIMOKU
Ha BBIXOJE CTpoOMpylOImero NpUEMHHKA W  MHTErPajIbHOrO  NPHUEMHHUKA.
MakcumanbHOE€ 3HAUEHHE MCKaXEHUs, MpU KOTOPOM HET OmuOoK, U Oyjaer
UCHPABISIONIEH CHOCOOHOCTBIO MPUEMHHMKOB IO OAHOCTOPOHHMM  KpPAa€BbIM
UCKaKCHUSM.
5.1n1 ompeneneHus HUCHPABISIOMIEH CHOCOOHOCTH IO JIBYCTOPOHHHUM KpaeBbIM
UCKQXCHUSAM  MCIOJIB3YHUTE AHAJOIMYHYIO METOIAUKY, TOJIBKO BHOCUTE KpAaeBBIC
WCKaXXEHUs IIPU MOMOILIM JBUXKKA 'NTBYCTOPOHHHME KPAEBBIE MCKAaXEHHUS'. [[BHIKOK
CMEILANUTE BJIIEBO OT CPEIHETO MOJIOKEHUS.

Pe3ynbrarel M3MepeHHsI UCIIPaBISIIONICH CIIOCOOHOCTH 3aHecuTe B Tabm. 1.
(cMoTpuTE OOpasel] oTueTa).

Jlis monyueHust pacmedaTrk, MoKasbIBaioulel paboTy NpuEMHUKOB NpU
JNEUCTBUM KPACBBIX UCKAKEHUM CAEIANTE CICAYIONIEE:
1.Beikitounte nepekiatoyatens 'PydHoil BBOA HCKaXeHUH',
2.BxmounTe KpaeBbie HCKaxeHus. J1Jig 3TOro Ha maHeu
'KpaeBple UCKa)KEHUSI' HAXMUTE KHONIKY 'BKIT'.
3.YcraHoBute  mepekioudareneM 'mucnep' — (aucmepcusi)  BEIWYMHY KPAaeBbIX
MCKaXEHUM, MPHU KOTOPO HAYHYT MOSIBIATHCA OLIMOKU y 000MX MPUEMHHKOB.

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

pean3ainio, Ha KOTOPO OIIMOKU MPOU30MAYT cpa3y B IBYX NMPUEMHHUKAX.

- [Ins monyuyenus pacnedyarku HaxMuTe KHONKY 'TIEHATD'.



MeTonuka ompeneneHus] HCIPABISAIONICH CIIOCOOHOCTH  MNPUEMHUKOB IO
TIPOOJICHHSIM.
1. BkirounTe HEMpPEPBIBHYIO Pa3BEPTKY.
2. BBIKJIFOUUTE TaTYUK KPACBBIX UCKAXKECHUM.
3. Bximrounte pexuM ‘PydHoi BBOJ MCKaXKEHUI .
4. Ycranosute nBuxkkoM 'TlomokeHue mapkepa U IpoOJjeHus'w MapKep TOYHO B
CEpeMHY BTOPOr0 €AMHUYHOIO 3JIEMEHTA.
5. U3meHsis BeNWYUHY IJIUTEIBHOCTH JPOOJICHUS, OINPEICIUTE 3HAUCHHE, IpHU
KOTOPOM HA4HYT OIIMOAThCA MPUEMHUKH.
MakcuMalibHOE 3HaueHHE APOOJIEHUs, MPU KOTOPOM emlié HET OMMOOoK, u Oyner
UCHPABIISIONIEH CIIOCOOHOCTHIO MPUEMHUKOB IO JPOOJICHUSIM.
Pe3ynbpTaThl H3MepeHus: UCIPaBISAIONUIEH CHOCOOHOCTH 3aHECUTE B Ta0JI. 2.
Jlnst monyyeHus pacrledark, IOoKa3blBaromeid padoTy MNpUEMHUKOB MPHU
JNEUCTBUU JPOOJICHUN CHACIalTe Cleayrolee:
1. OTkatrounTe py4HOU BBOJ MCKAXKECHMIA;
2. BxirouunTe gaT4uk apoOJIeHHUIH;
3. Tlopbepurte MIUTENBLHOCTH APOOJIEHUHN, MPU KOTOPOH HAUYHYTCS OLIMOKH B 000MX
NIPUEMHUKAX;
4. Haxumas knonky 'OJJHOKPATHAS' na nanenu "PA3BEPTKA' nomyuute
peanu3anuio, Ha KOTOpOi OIIMOKH MPOU30MAYT Cpa3y B ABYX MPUEMHUKAX.
- Jns nonyuyenus pacnedyatku HaxxmuTe KHonky 'TIEHATD'.
MeTtonuka UW3MEpEeHUs KOJMYECTBAa OMIMOOK HAa BBIXOJAE NPUEMHHUKOB MPH
JNEUCTBUU APOOJICHUN.
1. Cnenaiite ycTaHOBKM Kak B IyHKTE 6.4.
2. YCTaHOBUTE IJIMTEIIBHOCTH ceaHca paBHyto 100 cek.
3. YcTaHOBUTE AUTENBHOCTH IPOOJICHUS PaBHYIO HYIIIO.
4. YcTaHOBUTE YacTOTy APOOJICHWN B COOTBETCTBUM C BammMm WHIUBUIYyaTbHBIM

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



5.Haxmvure xHonky 'HenpepbiBHas' Ha maHenu pa3BEPTKU. I[Ipu 3ToM HauyHETCS
ceaHc wu3MmepeHuda. Ilocne okoHuaHus ceaHca u3MepeHHs kHonka 'HempepbiBHas'
OTOXKMETCH.
6. 3meHss nnuTenbHOCTH apoOieHust B auamnazone oT 0 mo 1.2Toc marom 10%
ONpEAEIUTE YHUCIO OIIMOOK Ha BBIXOJAE MNMPUEMHHUKOB.Pe3ynpTaThl 3aHECUTE B
TaOauiy Ne3 (cmotpute obOpaser; otuéra B daiine JIP_ 07 O0pazern_otuéra.doc).

% mpumeuanue/lns  ycKopeHHs — Tpoliecca  M3MEPEHHUS  BBIKIIOYHTE
nepexitouatens  'OtpucoBka  rpaduku’. Ilpu 3TOM mpomecc MoaenupoBaHUs

3HAYUTENBHO YCKOPHUTCS.

Conepxanue oTyera
OTU€T NOMKEH COJIEPKATH:
ctp 1. TUTynbHBIHI JIHKCT.
ctp 2. llenb paboThl 1 cxeMy J1aOOPaTOPHOTO MAKETA.
ctp 3. Pe3ynbrarsl M3MEpeHHs] HUCIHPABISIONIEH CHOCOOHOCTH MPUEMHHUKOB IIO
KpPaeBbIM UCKAKECHUSIM;
- paclneyarky, MOKa3bIBAIOIIYI0 paOO0Ty NPUEMHUKOB MPU JACHUCTBUM  KPaeBbIX
VCKaKCHUMU.
- pe3yJbTaThl U3BMEPEHUS UCTIPABIIAIONICH CIIOCOOHOCTH TIO JPOOJICHUSIM.

- pacneyaTky, MOKa3bIBaIOLIyI0 pa00Ty NPUEMHHUKOB, P JAEUCTBUU JIPOOJIECHUM.
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 opopmiienus otuéra cmotpute B aitne JIP 07 O6pazenotuéra.doc

[Ipunoxenue

Kpatkue cBeeHus o MeTogam perucTparnuu
[lepenaua AMCKPETHBIX  COOOIIEHWH OT TepefaTyuka K  MNPUEMHUKY
ocyulecTBisieTcss Mo AuckpeTHbIM kaHanam (/JK), koropble HOpMupyroTca MO0

HOMMHAJILHOM CKOpPOCTBIO mepemaun By = 1/Ty M HCKaKEHMSIMH IBOUYHBIX



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

Kananel mepBoro Tuma Ha3bIBAIOT JHUCKPETHBIMU KaHAJIAMH HEMPEPHIBHOTO
BpeMeHu ([IKHB), BTOporo — AHMCKpPETHBIMH KaHalaMH JHCKPETHOIO BPEMEHH
(AKIAB) wmu uudpoBbiMu Kanaamu. CTpyKTypHas cxema IMepenadu- npuéma

MOKa3aHa Ha PUCYHOK 9.2.

[Tomexwu
Hekasxennn Oundxn
y
HeTounmk VITC . VIIC Verpoiicteo | ¢
. . . o : - HCE[[}Q[}hIHHh]I‘I : dpl‘ : 3
JHCKPETHOI :’ nep . KaHa : pm. :i perncrpausn |
HupopMaumng | 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

JIMCKpeTHBI CUTHAJI NOCTYIAaeT Ha BXOJ JUCKPETHOrO KaHana. MOMEHTHI
BPEMEHH, B KOTOPBIX MPOUCXOJUT CMEHA CUTHaJIa (TIEPEeX0]] OT HYJISI K €IUHUIE WIH
HAa000POT) HA3BIBAIOTCS 3HAYAIIIMMHU MOMEHTaMHu (3M).

[Ton naeiictBueM moMex W Jpyrux (AKTOPOB HA BBIXOJE KaHalla HMMEETCS
TMCKpeTHBIN curHain S(t)HenpepbhIBHOTO BPEMEHHU, KOTOPBIA MOXET UMETh KpacBbIe
HCKa)XCHUS U IPOOJICHHMS.

KpaeBbIlM HCKa)K€HHMEM HA3bIBACTCS CMEIICHUE 3M oT ero wuaeasbHOIO
nosiokeHus. JpoOneHu« (C'xema menenayun - TDUEMA. siee B TOSIBICHUU
AJIEMEHTOB OOpPAaTHOW TOJISIPHOCTH BO BpeMs NepeAadyd OJHOTO WJIM HECKOJIbKUX
MOAPSIT UIYITUX €AUHUYHBIX 2JIEMEHTOB OJIHOTO 3HaKa.

Cwmenienue 3M OTHOCUTENBHO HACATBHOTO 3HAYEHUS BIIPABO MPUHSATO CUUTATh

IMOJIOKUTCIIBHBIM, a B JICBO — OTPULATCIIbHBLIM.
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Curnan S(t) moctymaeT Ha BXOJ yCTPOWCTBA PErMCTPAIMN, KOTOPOE Ha OCHOBE
MPUHATOTO HWCKaXEHHOTO CUTHAJIA MPUHUMAET pPEIIEHUE O 3HAKE MepeJaBaeMoro
curnania (0 umu 1).

Jlns  pemieHuss TOCTABJICHHOW 3a/ladyd  MCHOJIB3YIOTCS Pa3IMYHBIE METObI
pPEruCcTpallid JBOMYHBIX CUTHAJIOB, OCHOBHBIMHU TMOKA3aTENIIMU KOTOPBIX SIBIISIOTCS
UCIIPABJISIONIAsl CIOCOOHOCTH MO KPAEBBIM UCKAXKEHUSM U APOOJICHUSIM.

Hcnpanstomas cnocOOHOCTh XapaKTEPU3yEeT CBOMCTBO YCTPOMCTBA NMPABUIBHO
PErUCTPUPOBATh  €IUHUYHBIE HJIEMEHTBl JIBOMYHBIX CHUTHAJIOB TMPU HAJTUYHU
HCKaKCHUMU.

YHCIIEHHO HCIPaBIAIOMIAsl CIOCOOHOCTh paBHA MAaKCUMAJIbHOW BEJIUYHMHE
UCKQKEHUI, HE CITOCOOHBIX MPUBECTH K OMIMOOYHOM PErucTpalliy 3HaKa €AMHUYHOTO
AJIEMEHTA.

Paznuuaior uCHpaBisIONyl0 CIOCOOHOCTh MO KPAaeBbIM HCKaKEHUSM u
JPOOJICHUSIM.

VYCeTpoiicTBO  perucTpaliuu  CUTHajJoOB, OO€CHeYMBAIONIEe MUHUMAILHYIO
BEPOSITHOCTh HEMPABUIILHOTO MPUEMA HA3BIBAIOT ONTUMAIIbHBIM.

Peanuzaiysi onTUMaNIbHOTO YCTPOMCTBA PETUCTPALIMM BBI3BIBAET OMPEICIIEHHBIC
TPYIHOCTH, M TI0O3TOMY Ha MPAKTUKE MPUMEHSIOT YHIPOUIEHHBIE METObI
perucTpauuy, KOTOpPbIE XOTS M  MPOUTPHIBAIOT B  [OMEXOYCTOMYMBOCTHU
ONTHUMAJIbHOMY METOAY, OJHAKO Impoiue B peanu3auuud. K uuciny Hauboiee
pPacIpOCTPaHEHHBIX METOJIOB PETUCTPAIMH OTHOCATCS METOJ CTPOOHMPOBAHUS H
METOJl UHTETPUPOBAHUS.

Meton cTpoOupoBaHuUs

Mertop peructpalud €IMHUYHOIO 3JEMEHTAa I0 3HAYEHUIO €r0 Cpe/HEeW 4acTu
HamEN MMPOKOe MPUMEHEHHUE OJiaroapsi MpoCTOTE peanu3aluu, a TakKe OOJbIIoN
3¢ (HEKTUBHOCTHU TIPH IEUCTBUM KPAECBBIX UCKAKECHUM.

CtpykTypHas cxeMa CTpOOUPYIOIIETO YCTPOUCTBa, MOKa3aHa Ha puc. 3.

YerpoiictBo coctoutr u3 D-tpurrepa, Ha D BXxoa (MHpOpMalMOHHBIN BXON)
KOTOpPOTO TMOCTyNaeT npuHUMaeMmbld curHaia, a Ha C BXxolx (TakTOBBIA BXOJN)

PETUCTPUPYIOIIUE HUMMYJIbChl (CTPOOBI) OT YCTPOWCTBA CHHXPOHHU3AIMH, KOTOPHIC



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

Ha Beixoge tpurrepa Q ¢opMHUpYyIOTCS €AMHUYHBIE JIEMEHTHI, IUTEIbHOCTD
KOTOPBIX ONPEACNSIETCS YacTOTOW CIEOBAHUSI PETUCTPUPYIOUIUX HUMITYJIHCOB U
coctasisieT 10.

Jpyrumu cioBamMu, Ha BBIXOJIE€ PErHMCTPUPYIONIETO YCTpOMCTBa (hopMupyercs
BOCCTAHOBJICHHBIE MO JJIMTEIBHOCTH €IUHUYHBIE JJIEeMEHTh (0€3 KpaeBbIX
UCKaKEeHUU U Jpo0ieHuil). CTpoOupyromuii NpuEMHUK OIIMOAETCs, KOT/Ia MCKa3UTCs
cepenrHa NOChbUIKK. Mcmpasistomass CcrocoOHOCTh CTPOOHMPYIOHIErO METOJa IO
KpaeBbIM UCKaxeHUsIM paBHa 50% , a o ApoOJeHUsIM HYJIO (JaXe 0YeHb KOPOTKOE

I[pO6J'I€HI/IC IIOoIIaBIICC HAa CCPCANHY CAMHUYHOI'O 9JICMCHTA BbI3BIBACT OHII/I6I(Y)
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Pucynoxk 9.3 - CtpykTypHas cxema CTpOOUPYIOIIEro MPUEMHHUKA U JTUATPAMMBI €ro
paboThI

Merton uHTErpUpOBaHUS

CxeMa perucrtpauuy JBOMYHBIX CUTHAJIOB MHTEIPAJIBHBIM METOJIOM IPUBEICHA
Ha pucyHke 9.3. YCTpOMCTBO COCTOMT M3 ABYX HHTETPATOpPOB, MHBEPTOPA, CXEMBI
cpaBHeHus U D-Tpurrepa.

PaGoTaeT uHTEeTrpaIbHBIN TPUEMHHUK CICAYIOIUM 00pa3oM.

IIpyHUMaeMbIi CUTHAJI NIOCTYIIAET HAa BXOJbI JBYX HWHTETPaTOpOB, IIPUYEM HA
uHTErparop | HemocpeacTBEHHO, a Ha uHTerparop () yepe3 MHBEPTOP.

Ha BpIXOZ€ HMHTErpaTOpOB HAIPSIKEHUE JUHEMHO BO3PACTACT KOIJa HAa BXOJE
uHTerpaTtopa Jsoruyeckas l. Ecnm Ha BXoae HMHTErparopa JIOTMYECKHU HOJb, TO

HAIIPpsKCHUEC HA BBIXOJAC MHTCTPATOPA HC U3MCHACTCA.



HanpsixeHust ¢ BBIXOAOB HHTETPATOPOB MOCTYIAIOT HA CXEMY CPAaBHEHMS.

Curnan ¢ Beixonaa cxeMbl cpaBHenus (0 wiu 1) moctynaer Ha WH(OOPMALIMOHHBIN
Bxoa D-tpurrepa.

TakToBas mocnea0BaTeIbHOCTh BhIpabaThiBacMasi yCTPONCTBOM CHHXPOHHU3ALNUU
U COOTBETCTBYIOWIAs TPaHULIAM E€IUHUYHBIX 3JEMEHTOB HCXOJHOIO CHUTHala
[OJIaeTCsl Ha TaKTOBBIN BXoxa D-Tpurrepa.

B MOMEHT AeiCTBUS TAKTOBOIO MMITYJIbCA B TPHUITEP 3alHUCHIBAECTCA PE3YJbTAT
CPaBHEHHs HANPsDKEHUH Ha BBIXOJE MHTETPATOPOB.

Ecnu 3a Bpemst TO curHan Ha BBIXOJ€ KaHaj NMpUHUMAN 3HaYeHHe 1 GOIbIIyio
4acTh BpEeMEHHU 4eM 3HaueHue (, TO HanmpspDKeHUE Ha BbIXoJe MHTerparopa 1 Oyxer
0o0JIbIlIe YeM HaIlpsDKEHUE Ha BbIXoJie uHTerparopa 0 u B Tpurrep Oyzaer 3anucasa 1.

A eciu 3a 3TO BpeMsi CUTHAJ Ha BBIXOJIE KaHaJl MPUHUMAJ 3HaueHUEe 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 10X BO3JEHCTBHEM TaKTOBOTO HUMITYJIbCa TMPOUCXOTUT OOHYJICHUE
HMHTETPaTOPOB (MHTETPATOPHI MOATOTABIMBAIOTCS K HOBOMY LIMKJTY HHTETPUPOBAHMUS).

PesynbpTaT peructpanuu OyJeT BEpPHBIM, €CIIM CyMMa KpPaeBbIX HCKAKECHUU U
npoOsieHnit He npeBhICUT 50% OT MIIMTENBHOCTH €AMHUYHOTO dIeMeHTa 0.

Pucynok 9.3 - IHTerpanbHblii IPUEMHUK U JHATPaAMMBI, TIOSICHAIOIINE €ro padoTy.

Takum o00pa3oM, wucHpaBisioUIas CIOCOOHOCTh HWHTETPAILHOTO METojAa IO
OJTHOCTOPOHHUM KpaeBbIM UCKaXeHUsIM paBHa 50%. mo AByXcTOpoHHUM 25%, a mo
npobnenusm 0.5T0.

[TockonbKy METOJ CTpOOMPOBAHMSI MUMEET OOJIBIIYI0 MOMEXOYCTOMYMBOCTh MpHU
KPaeBbIX UCKAKEHUSIX, a HHTETPAIbHBIM METOJI YCTOMYMBEE K JACHCTBUIO APOOJICHUIA,
TO HWHOTJA TPUMEHSIOT KOMOMHHUPOBAHHbBIE CIOCOOBI PErucTpanvv JBOMYHBIX
CUTHAJIOB, COUETasi MPEeUMyIlecTBa 000X METOJIOB.

KomOuHUpOBaHHBIH METOJ

CTpyKTYypHasA cxema yCTpOMCTBA PEerMcTpaLmm nokasaHa Ha puc. 5.

CymHOCTh KOMOMHHPOBAHHOTO CHOCO0a PETUCTPAllMd COCTOUT B TOM, 4YTO
OPUXOASAIIMKM 3JIEMEHT IUCKPETHOTO CHUrHaja cTpoOupyercs (aHaau3upyercs) B
HECKOJIbKUX TOYKaX, HAaIpUMeEpP B TPEX.

Y CTpoicTBO perucTpanuu BKIOYAET B ¢€0sl CXEMY COBIAJICHUS (JOTUYECKUMN

snemMeHT U ), Ha 0JIMH BXOJl KOTOPOM MOCTYyNaeT NPUHUMAEMbIA CUTHAI (C KPaeBbIMU



UCKOKEHUSIMU M JpOoOJIeHHsAM), a Ha BTOPOM — TakToBble HMIyJbchl TU1 ¢

YCTPOMCTBA CHHXPOHU3AIUU, COOTBETCTBYIOIIME TOUYKAM CTPOOUPOBAHMUSI.
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C BbIXOJda CXCMbI COBIIaQJICHHA TAKTOBBIC HMIIYJIBCBI, COOTBCTCTBYIOIIIUC

Bbixog,

v DIrHGEA

=

dJIEeMEHTaM CHTHaJIa TIOJIOKUTEILHON TOJISIPHOCTH, TOCTYIAIOT Ha TAaKTOBBIA BXOJ
cueturka. C Beixoga Q1 curnan nmocrymnaetr Ha uHQOpPMaMOHHBIN BXoa D-Tpurrepa.
PaboTaet cxeMa clieayronmm crnocooom.

[Tocne mpuxoma Tperbero crpodupytromero ummyiabca THU1 takToBwiii TU2
YCTAaHOBUT TPUITEP B COCTOSHUE CTapIIETO pas3psAia JIBOUYHOM KOMOMHAIIMHM Ha
BBIXO0/JIC CUETUYHKA.

Crapmmii pa3psn cu€TuyMka €CTb HE 4YTO MHOE, KaKk Haumbojee BeposTHAS
MOJISIPHOCTh MIPUHSATOIO CUTHAJA, ONPEIENIeMOr0 MaXKOPUTAPHBIM CIIOCOOOM, T.€. TI0
OOJILIIMHCTRBY.

Ecmm B aByx wnm TpéX TOuYkax peructpanuu 3adukcupoBana 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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