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MeToauveckue yKa3aHus K BbINOJHEHUIO
JabdoparopHoi padoTbl Ne8
Tema: «@opMupoBaHHe JUHEHHBIX KOT0OB»

Heabo gabopaTropHoii padoOTHI  SBISETCS M3YYEHHUE OCHOBHBIX JIMHEHHBIX KOJIOB,
HCIOJIb3YEMBIX B MU(POBBIX cHCTEMaX Mepelayr CHHXPOHHOW M IJIE3MOXPOHHOMN HepapXuii, a Takxke
MapaMeTpPOB STUX KOJIOB, UX MOJOKUTEIbHBIX CBOICTB U HEJJOCTATKOB, 00IacTEl MPUMEHEHUSI.

1 JInHeiinbIe KOADLI

Curnan, popMupyeMsblil Ha BBIXOJIE KOJEPA, SIBJISETCS OOBIYHBIM YHUIIOJSPHBIM CUTHAJIOM U HE
MOAXOJUT JUIsl IIepEayy 110 JUHEHHOMY TPaKTy IO psiy NpUYMH. JINHEHHBINM CUTHAJ TOJIKEH OTBEYATh
CIICAYIOIIUM TPeOOBaHUSM:

1)manasi MHTEHCHBHOCTh HHM3KOYACTOTHBIX COCTABJISAIOLINX, OTCYTCTBHE IIOCTOSHHOM
COCTABJISIIOLIEH B CIIEKTPE CUTHAJA.

2)MaJiasi HHTEHCUBHOCTh BHICOKOYACTOTHBIX COCTABIISIOLINX;

3)Hannure HHPOPMAITUOHHON U3OBITOYHOCTH,

4)Hanu4ue yCTONYMBBIX MPU3HAKOB CHHXPOHU3ALIUH;

5)MHHUMaJIbHAS MOIIHOCTD MepeIaTuMKa.

[lepBoe TpeGoBaHKE OOBSICHSACTCS TEM, YTO TOCTOSIHHAS U HU3KOYACTOTHBIE

COCTABJLIIOLIME HE IMPOIYCKAKOTCA 4Yepe3 JMHEHHBIM TpakT N0 IPUYMHE HaIU4Ms
Pa3BA3BIBAIOIINX EMKOCTEH M TpaHchopMaTopoB. Jlaxke ecu MOMBITaThCs epeaaTh TaKOW CUTHAI, TO
OH IOJIBEPTHETCS CEPbE3HBIM HCKAKEHUSIM, NMPUBOJAIINM K IJIABAaHUIO MOCTOSHHOW COCTaBJISIOILEH.
BoznelicTBue ykazaHHBIX pEaKTHBHBIX 2JIEMEHTOB HAa HU3KOYACTOTHYIO YacTh CIIEKTPA CUTHAJIa MOXKHO
YIPOIIEHHO NPEACTaBUTh B BUJIe AMPPepeHInpyrolei enodyku (pucyHok 1.1).
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PI/ICYHOK 1.1 — Uckaxenus (I)OpMBI CHTHaJIa BCICJACTBHE MMOAABICHHS HOCTOSHHON COCTaBISIOMIEH



Kak u3BecTHO, MOCTOSIHHAs COCTABIAIONIAs OTBEUYaeT 3a (POPMUPOBAHHME IJIOCKOM BEPILIMHBI
UMIIYyJIbCa U IIPY yAJIEHUU €€ U3 CIIEKTpa CUTHAJIA MOSIBIIAIOTCS XapaKTePHbIe NCKa)KEeHMsI, Ha3bIBaeMble
IJIJABAaHUEM IIOCTOSHHOW cocTraBisromei. Kpome TOro, mocie IOJIOKUTEIBbHOTO HMITYJbCa
(bopMHpyeTcst XapaKTepHbIN OTpULIATEIbHBINA UMITYJIbC, KOTOPBIN BIMSET HA HECKOJBKO IMOCIEAYIOIINX
MIEPUOJIOB CUTHATIA.

Bropoe TpeboBanue 00yCIOBIEHO TEM, UTO JMHHS CBS3H OOJIBIION NPOTSHKEHHOCTH BEET ceOs
MHTETPUPYIOLIAs LIENOYKa: MapajulebHble IMPOBOJHUKU OONBLIONW MPOTSHKEHHOCTH HPECTABISAIOT
co0OH pacrpeneIeHHYI0 €MKOCTh, a KaXIbli M3 OTACIHbHBIX MPOBOAHUKOB C OKPYKAIOLUIUM €ro
MarHMTHBIM IOJIEM — PacHpelIeIeHHYI0 MHAYKTUBHOCTbh (pUCYHOK 1.2). B pe3ynbrate BO3IEHCTBUS
JUHUU popMa MPSIMOYTOJIbHBIX UMITYJIBCOB HCKAXAETCs: HATMUNE PEAKTUBHBIX JIEMEHTOB IIPUBOJIUT K
3aTATMBAHUIO (POHTA M Cpe3a HMMIIYJIbCOB, B PE3yJbTaTe Yero Ha MPUEMHYIO CTOPOHY IMPHXOISAT
0cJ1a0JIEeHHBIE «KOJIOKOJI000pa3HbIE» UMITYJIbCHI.
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PI/IcyHOK 1.2 — Uckaxenns (1)OpMLI CHUTHaJ1a BCJICACTBUEC IMOAABJICHUA BBICOKOYACTOTHBIX COCTABJIAIOIINX

Hannuue nndopmaninoHHONW M30BITOYHOCTH MO3BOJIIET KOHTPOJIUPOBATH OLIMOKHU, a HAIUYUE
YCTOMYMBBIX MPU3HAKOB CUHXPOHU3ALNU MO3BOJIAET HCIOJIB30BATh CAMOCHUHXPOHU3ALNIO JIMHEHHOTO
CHUTHaJIa.

NupopmaninonHass u30bITOYHOCTh JAOCTUTAETCS JUOO 3a CUET Mepexo/a OT ABYXYPOBHEBBIX
CUTHAJIOB K TPEXYPOBHEBBIM, JINOO 3a CUET paclIMpPEHHsI CIIEKTpa CUTHAJa U MO3BOJISIET OCYIIECTBIATh
KOHTpPOJIb KauecTBa Mepe/lauM MyTeM IojcueTa KOoJIMYecTBa OmMOoK 100 mepeaaBaTh clielraibHble
CITy>KeOHbIe CUTHAJIBI, TAKME KaK IIMKJIOBOM CUHXPOCHUTHAJ WJIM CUTHAJ aBapuu. B HEKOTOPBIX ciydasx
M30BITOYHOCTH MOXKET OBITh UCIIOJIb30BAHA /Il YCTPAHEHUS IIOCTOSIHHOM COCTaBIISIFOIICH.

CunxpoHu3zaius Heo0X0oaUMa JIJIs IPaBUIILHOTO OIIPEeNIEHHUs CEpEeIUHBI TAKTOBOIO HHTEPBAJIa
Ha MpHEeMe M IPAaBHJIBHOTO OMO3HABaHUS OTIEIbHBIX CUMBOJIOB. ECu CHHXpOHHU3aAIUs MPUEMHON U
nepenamooneil yacreit OyneT HapylleHa, TO, COOTBETCTBEHHO, BO3MOXKHBI OLIMOKM B OINO3HABAHUU
MIPUHUMAEMbIX CUMBOJIOB M JJa)K€ UX MOTEPS HJIM MOBTOPHOE cuuThiBaHUE. UTOOBI n306€XaTh M0 100HBIX
CUTYyallui, MPHUEMHOE 000PYA0BaHHE CHHXPOHU3UPYETCS OT IPUHUMAEMOT0 JIMHEHHOTO CUTHAJIa TyTeM
BBIIEJICHUS! TaKTOBOM 4YacTOThl. EcCTECTBEHHO, ISl YBEpEHHON CHHXpPOHM3AIMK 000pyIOBaHUS
TpeOyeTcst CTAOMIIbHBIA YPOBEHb TAKTOBOM YaCTOTHI B CIIEKTPE CUTHAJIA, 4TO 00eCcTIeYrBaeTCs OOIBIINM
YHCIIOM Tepexo/10B JuHelHoro curHaia u3 0 B 1 u obpatHo. HaoOopoT, AnuHHBIE cepuu HyJel u
€IMHUI] HEe COJEp)KaT TAaKTOBOM YacTOThI M CHOCOOHBI MPHBECTH K HAPYLICHUIO PAabOTHI CHUCTEMBI
cuHxpoHuzauu. [losTomy BaskHeH MM TpeOOBaHHEM K JIMHEHHOMY CUTHAIY SBJIIE€TCS HATMYKUE Yy HETO
XPOHUPYIOIIMX  CBOMCTB, CIOCOOCTBYIOIIMX CHHXPOHM3ALMU IPUEMHOTO0 U  IEPeJaroIlero
00opyIOBaHUS.

MuanManbHas MOIMHOCTH NEpe€aaTurKa 1mMo3BOJISACT CBECTU K MUHUMYMY BJIMAHUC HA COCCIHUC
ernu IpoOBOJHUKOB. Ecan Beanumna nepexo,uHoﬁ IIOMEXHU 6yz[eT BCJIMKA, TO YBCIUYMBACTCA



BCPOATHOCTb IOMCX B CMCKHBIX JIMHUAX, @ B HCKOTOPLIX ClIydasaX pa60Ta CUCTEMBbI OKa3bIBACTCs
BOOOIIIE HEBO3MOXKHA.

Bce MHOXECTBO JIMHEHHBIX KOJOB pa3feiiseTcss Ha aja(aBUTHBIC W Heal(aBUTHBIC JIMHCHHBIC
KoJbl. AsipaBUTHBIE IMHEHHBIC KOABI B 00IIEM cTydae 0003HAYAIOTCS CIICIYIOIIMM 00pa3oM:

mBnL

AndaBuTHBI KOJ TNpeaycMaTpUBaeT MpeoOpa3oBaHHE KOJOBBIX TPYII K3 M IBOMYHBIX

CHMBOJIOB B CJIOBa, COCTOSILIME U3 N CUMBOJIOB C OCHOBaHUEM L.
Jlnst andaBUTHBIX KOIOB XapaKTEPHO H3MEHEHUE TAKTOBOM YaCTOTHI:

km.n

JlaHHast BeIMYMHA HA3bIBACTCS KOI(PPHUIIMCHTOM U3MEHEHHUS TAKTOBOM YaCTOTHI.
M30BITOYHOCTD JIMHEWHOI'O KOIA;

fmlogzn fulogam; fuslogzn

1 filogzm . faslogen

2 Kopa 0e3 Bo3Bpamenus K HyJ110 NRZ

B uudpoBoil TexHuke HambOIee YacCTO HCIOJB3YEMBbIM KOJIOM SIBJISIETCS OJHOTIOJISIPHBIN
JBOMYHBIA KOJ, B KOTOPOM JIOTHYECKOMY YpPOBHIO €IUHHUILBI COOTBETCTBYET HEKOTOPBIN
MOJIOKUTENbHBIN noTeHnMan (+3 B), a Hymro cooTBercTByeT oTcyTcTBUe HampsbkeHus (0 B). Takoit
CUTHaJ 00JiaJjaeT MOCTOSHHOM COCTAaBIISAIONIEH, 3aBUCSIIEH OT IUIOTHOCTH NOTOKA €IMHUIL, a TaKkKe
CJIa0bIMM XPOHUPYIOIMMHI CBOWCTBAMM, HE TO3BOJISIOIIMMHU U3 HEr0 YBEPEHHO BBIJENATH TAaKTOBYIO
yactoTy. OJjHaKo Mpu nepenade 1Mo JMHUM CBSI3U KEJIaTeIbHO UCI0JIb30BATh CUTHAJ C SKBUBAJIEHTHOU
pasHUIEH B YPOBHSAX, CHMMETPUYHO COATaHCHPOBAaHHBIN OTHOCUTENBHO HyIIs. Tak, HampumMep, cpenss
MOIIHOCTb, BbIAENseMas Ha conpoTuBieHHd | OM OJHOMOJISPHBIM JBOMYHBIM CHUTHAJIOM C
amIuiATynaMu eauHunsl M Hynst +3 B u 0 B coorBercTBeHHO, cocrasuseTr 4,5 BT, Torna xak mnpu
WCIIONb30BaHuM ypoBHeH +1,5 B m -1,5 B Ta ke camas momMexo3allMIeHHOCTh JOCTUTAEeTCs TMPHU
CHIDKEHHH TpeOyeMOoi MOIIIHOCTH MPAaKTU4YeCKH BBoe (2,25 Br).

[TopToMy B TEXHHUKE CBSI3U TpH TIEepeaade MO JIMHUHM [eJIecO00pa3HO HCIMOIb30BaTh HE
OJTHOTIOJISIPHBIN JTBOWYHBIM KO, @ JBYXMOJSPHBIN KOJ CO COATaHCUPOBAHHBIMH OTHOCHUTEIHHO HYJIS
aMIuuTygaMu. [10CKoIbKy ypOBEHb KaKI0TO CUTHAJIA IMOJAEPKUBACTCS ITIOCTOSHHBIM B TEYEHHUE BCETO

TAKTOBOT'O MHTCPBAJIaA, Takou KOJ Ha3bhIBAarOT KOAOM oe3 BO3Bpall€HUSA K HYJIIO
(BBH) miu NRZ (Non Return to Zero).
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Pucynox 2.1 —Kox 6e3 Bo3Bpaienus k Hyiat0 NRZ

Kak Buano u3 pucyska 2.1, kogq NRZ npu anunHbIX nocnenoBatenbHocTsX 1 u 0 BooOuie He
COICP)KUT IEPEeXO/0B, IMOITOMY €ro CIEKTp OIMCHIBAaeTCs (GYHKIUEH Sin(X)/X H COOCPKUT
CYIIECTBEHHYIO  IOCTOSIHHYKO  COCTAaBISIONIYHO.  JIeWCTBUTENIBHO, HMMEHHO MOCTOSIHHAs H
HU3KOYACTOTHBIE COCTAaBIIIONIME OTBEYAIOT 3a (OPMUPOBAHUE IUIOCKOM BEPIIMHBI HMMIIYNbCa, a
BBICOKOYACTOTHBIE COCTABIISAIONINE 00YCIaBIUBAIOTCS (PPOHTOM U Cpe3oM uMIyibca. OHAKO HaM yxke
M3BECTHO, YTO OOJBIIMHCTBO JMHEWHBIX TPAKTOB HE IPOIMYCKAIOT ITOCTOSHHYIO COCTaBISIONIYIO,
MIOCKOJIBKY TTOKITIOYAIOTCS K OKOHEYHOMY 000PYIOBAaHHIO Yepe3 TpaHC(HOPMATOPBI U pa3/ieIHTENbHbIC
emkocTd. bonee Toro, 3aUactyro U3 CrieKTpa JMHEHHOTO CHTHAJIA CIIEHHAAIBHO YAAISIOT MOCTOSIHHYIO
COCTABIISIFOLIYIO C TeM, YTOOBI 00ECIIEYUTh BO3MOXHOCTh JTUCTAHIIMOHHOTO MUTAHUS PETEHEPATOPOB.
YcTpaHeHne NOCTOSIHHOM M HU3KOYaCTOTHBIX COCTABJISIIOIIUX IPUBOJIUT K TOMY, UTO B JJTMHHBIX CEPUIX
HyJed W eIUHMIl aMIUIMTyJa CHUTHaja IOCTETIEHHO YMEHbIIaeTrcs 10 Hyhs. lloaTomy curHan Ha
IIPUEMHON CTOpPOHE B TeueHHe Takux cepuil 1 u 0 Tepser He TOJIbKO XPOHUPYIOILYI0 HH(OopMaIuio, HO
Y 3TAJIOH aMIUTUTY/bI JUIsl ONTUMAIBbHOTO pa3IHMueHHs €IUHUL U HoJeH. D ¢deKT cpe3a HU3KUX YacTOT
Ha3bIBAETCs IJIABAHUEM IIOCTOSTHHOW COCTaBJISIONIECH U MOKa3aH Ha pUCYHKeE 2.2.
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Pucynok 2.2 — [1naBanue mocTOSSHHOW cOocTaBisitoliei B koje NRZ

Crnenyer 3aMeTUTh, YTO 3Ta MPOOJIeMa BOSHUKAET HE TOJHKO MPH JIMHHBIX CEPHUSIX €IUHUIl U
HOJIeH, HO M TPOCTO B ciydae HecOamancupoBaHHoro uuciaa 1 u 0. Yka3aHHBI HEIOCTATOK
CYIIIECTBEHHO COKpaIiaeT 001acTh NpuMeHeHus koga NRZ.

[InaBanue mocTossHHON cocTaBisAromend xapaktepHo He Tosnbko s LICII. Tak, nmpu nepenaue
M(POBBIX JAHHBIX MEXKIY JABYMs KOMIBIOTEpAMU Y€pe3 aHaJIOrOBYIO Tele(OHHYIO CeTh Tpelyercs
UCIOJIb30BaHWE MOJeMOB. J[eo B TOM, UTO aHaiorosas Tesne(oHHas CeTh TakXKe He MPOIyCKaeT
MIOCTOSIHHOM COCTaBJISIFOIICH, coaepxkalieiicss B 1o0oM 1uppoBoM curHane. C mogoOHBIM SIBICHUEM
MPUXOIUTCS OOPOTHCS U B TEJICBU3UOHHBIX M JIOKAIIMOHHBIX MPUEMHUKAX.

OnanM 13 3 PEeKTUBHBIX CITOCOOOB OOPHOKI C MIaBaHHEM TOCTOSTHHOW COCTABIISIIOIICH SBIISICTCS
HCIOJIb30BaHUE pellaroliel oOpaTHON CBSI3U, HAa3bIBAEMOM TaKk)ke KOPPEKTHPOBAHHEM MOCPEACTBOM
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kBaHToBaHHOH OC. B Takom ciyyae IJilaBaHHE MOCTOSHHOW COCTaBISIIONIEH KOMIIEHCUPYETCS
¢bopMUpOBaHMEM Ha TPUEMHOM CTOpPOHE HU3KOYACTOTHOW peakuuu U Jo0aBIeHHEM ee K
NIPUHUMAEeMOMY CUTHally. B pe3ysnbrare BocCTaHABIMBAETCS MCXOAHBIA IH(PpoBOH noTok. Kak BuIHO
13 pucyHka 2.3, BoccTaHOBJICHHBIA UdpoBoi moTok B neru OC npoxoaut uepes ®HY, Ha BbIXOIE
KOTOPOT0 COOCTBEHHO U (OpPMHUpPYETCS CUTHajl, KOTOpbI Tepsercs B iuHuu. [locnme moGaBieHus
curtaia OC K IpMHUMaeMOMY CUTHAJTY ITOJIHOCTbIO YCTPAHSETCS BIUSHUE JINHUU.
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PI/ICYHOK 2.3 — BoccraHoBieHnne HCXOOHOI'0 CUT'Haj1a C IIOMOIIBIO KBaHTOBAaHHOM O6paTHOﬁ
CBs3H

A/

3aganue Ha J1a0opaTOpHYIO padoTy:

1.M3yunts npuHuun ¢opmupoBaHus CUMBOJIOB JuHeiiHoro koxa HDB3 (MUIIM), xotopsrit
SBIIAETCS HauOollee pacHpOCTpaHEHHBIM KOJOM cpenu cucteM nepeaadun ¢ MKM. Jlnsg BeImonHEHUS
JTAHHOTO 33JIaHUsI HEOOXOUMO HCTIOBb30BaTh MporpamMmmy «MUIIN».

B nporpamme B OCHOBHOM OKHE M300paskeHa Juarpamma Juisi HCXOJHOTO JABOWYHOIO CUTHAja, AJs
KOTOpPOTO CTYACHTY TpeOyeTcs BBECTH CHUTHAl B COOTBETCTBUU C JIIMHEHHBIM KoaupoBanuem HDB-3.
Hywmepanus umnynscoB Benercsi cipasa HaieBo. HeoOxomumo [uisl 3a1aHHOM MOCIIEI0BAaTEIbHOCTH
JTBOMYHBIX CUMBOJIOB C(OPMUPOBATh BBIXOAHOW CHUTHAJd IJIMHEHHOro Kojga TyTeM BbIOOpa
COOTBETCTBYIOIIMX aMIuiuTya curHajgoB: 0, +1 wu -1. BBoa amMIumMTyabl OYEpPEeIHOrO CHUTHAja
OCYUIECTBJISIETCS NIyTEM Ha)KaThs JEBOM KHOMNKM MBI Ha COOTBETCTBYIOLIEH MO3ULUU BPEMEHHOM
auarpammbl JInHeHHoro koza. Ilpu BBoAe 3HAYEHHMI HYXHO PYKOBOJCTBOBAThHCS JIBYMSI OCHOBHBIMU
npaBuiamu koga HDB-3: npaBuiio yepegoBaHusi NOJIIPHOCTH UMIYJIBCOB U MPABWIO UCIIOIb30BAHUS
CHenuagbHbIX BCTaBOK. llepBoe mpaBWiIO 3akir0o4yaeTcsi B 3aMEHE BCEX €AMHUYHBIX HUMITYJILCOB Ha
MOCJIeI0BaTeIbHOCTh BUaa +1, -1, +1, -1 u Tak nanee, rjae KaKabli MOCIETYIONTUNH UMITYJIBC KOJTUPYETCS
HMITYJIbCOM MPOTUBOMNOJIOKHOU MOJIIPHOCTH MO CPABHEHUIO C MPEBIAYIIUM; HYJIU IIPU 3TOM OCTaIOTCS
0e3 m3meHeHuil. [IpaBuo BCTaBok GopMyIHpyeTcs CIeAyomuM o0pa3oM: Kakas KOMOWHAIUS W3
YeThIpeXx MOAPSA UAYIIUX Hyler 3amensieTcss Ha BctaBKy Buaa 0001 mmu 1001. Bug BcTaBku 3aBUCUT
OT YHUCJIa €MHUYHBIX JIEMEHTOB C MOMEHTA MOCIIEHEN BCTABKU: €CIIM YHCIIO €AMHUYHBIX UMITYJIbCOB
C MOMEHTA TIOCTIeIHEeH BCTaBKU (MM ¢ MOMEHTA Hayalla KOJMPOBAaHUS) — HEYETHOE, TO HCIOIb3yeTCs
BcraBka Byaa 0001, ecnu yetHOe — TO BcTaBka Broporo Buaa — 1001. [ToaspHOCTE MMITyIECOB BHYTPH
BCTAaBKU ONpEeNsieTcs CAeAYyIIMM mnpaBmioM: s BctaBku Buja 0001 monsipHOCTh MUMMysbca BO
BCTaBKE COBIAJAET C MOJSPHOCTHIO MOCIEIHEro €AMHUYHOTO MUMIYJbca JIMHEHHOro Koja A0 3TOM
BCTaBKH, a Jiyisi komOuHamuu Bujga 1001 06a ummynsca Bo BCTaBKE UMEIOT OJUHAKOBYIO MOJISIPHOCTb,
MIPOTUBOMOJIOKHYIO MOCIEIHEMY UMITYJIbCY /10 BCTaBKU (PUCYHOK 2).

WuTepdeiic mporpamMmbl MOKa3aH Ha pUCYHKeE 1.



[Ipu BBOAE 3HAUEHUH CleyeT MOMHUTH CIEAYIONIEE: B JAHHOW MPOrpaMMe OTYET MMITYJIbCOB
BEJIETCSl CIIPaBa HAJEBO, TO €CTh CaMbIi MEPBBIM MUMITYJIbC OYyAeT crpaBa, MPUYEM OH JIOJKEH OBITh
yCcTaHOBJIEH B +1 (MMIYJIbC KPACHOTO IIBETA).

Cnocob koaupoeanua MHIN. Obyuyawmas nporpamma.
_AnnN___B___
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2.J1ns1 3a1aHHOM MOCIEeI0BAaTEIbHOCTH CHMBOJIOB IBOUYHOTO KoJa (Tabnuua 1) copMupoBaTh TpU S0P
JTUHEHHBIX KOJOB. B BBIBOAEC K J1a0opaTOpHOW pabOTe NPHUBECTH OCHOBHBIC MPEUMYIIECTBA H
HEJOCTAaTKM YKa3aHHBIX BHJIOB JMHEHHBIX KOJAOB, a TaKXKE MPUBECTU MPUMEPHI UX HCIOIH30BAaHUS B
LCII Ha npakTuke.

Tabmuua 1 — MaauBuayanbHbIe 3aJaHAS HA TaOOPaTOPHYIO padoTy 1O BapHaHTaM

KonoBas Jlnnennenii kong  JIudennsni kox  JIMHEHHBINA KOI
Bapuant KOMOMHAIHA Nel Ne2 Ne3
1 00110101011110 HDB-3 NRZ CMI
2 11101111000100 NRZ AMI OtH. OuuMII.
3 10010000011100 AMI CMI AOGc. ounMmIlL.
4 10001111111110 2B1Q AMI NRZ
5 10101011110100 4B3T CMI HDB-3
6 00001011110110 PST HDB-2 CMI
7 00101111101110 HDB-2 4B3T AMI
8 11111111100100 AMI PST OTH. OUHAMIIL.
9 00000111111000 CMI Ab6c. ounMmIL. B2ZS
10 00011110111100 NRZ 4B3T PST
11) 100111010101114B/5B NRZ CMI
12| 11111110111000 NRZ AMI OTH. OUnAMIIL.
13 01001010111110 AMI CMI AO6c. 6unMII.
14 01110111111000 2B1Q AMI NRZ
15 10101111100010 4B3T CMI HDB-3
16| 10100101011111 PST HDB-2 CMI
17| 00101010110110 HDB-2 4B3T AMI
18| 01001101111100 AMI PST OTH. OUHAMII.
19| 10101111110100 CMI Ab6c. 6unMII. B8ZS
200 010101111111112 NRZ 4B3T PST




IIpumep BbINOJIHEHHS:
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TpeGoBanus K oT4eTy:

OT4er o mpoieTaHHON PadoTe MOJHKEeH OBITh 0(opMIiIeH B ToTHOM cooTBeTcTBUU ¢ CTO 4.2-07
«Cucrema MeHeKMeHTa kadecTBa. OOue TpeOoBaHUs K MOCTPOEHUIO, U3JI0KEHNUIO U O(hOPMIIEHUIO
JOKYMEHTOB Y4eOHOH M Hay4yHOM MesTeNbHOCTH» W BKIIOYaTh B Ce€OsA: TUTYJIBHBIA JIUCT, II€Nb
nabopaTopHOU paboThI, rpadMKK JTMHEWHBIX CUTHAJIOB M 3akitoueHue. [locie npeacraBieHus: otuera
MIPETIoIaBaTelio0 TPeOYETCsI OTBETUTH HAa KOHTPOJIBHBIE BOIPOCHI, @ B CITy4ae yCHEIIHOW 3alUThl OTYET
CllaTh MpenoaBaTenio.

Bonpocel k 3ammure:

1.Uckaxxenus B 1uppoBOM JIMHEHHOM TPaKTE U METO/bI MX UCIPABIICHUS.
2.IlousTus andasutHoro u HeanpaBuTHOro koaa. [TapameTps! kona.
3.OcHOBHBIE BU/IbI TMHEUHBIX KOJOB.

4.CreKkTp 0OBIYHOTO JTBOMYHOTO OJHOMOJISIPHOTO KOJA.

5.ITapameTpsl U yacTOTHBIN criekTp koga NRZ. O6nacts npuMeHeHus.
6.[TapameTtps! 1 yacToTHBIN ciekTp koga AMI. O6nacTs npuMeHeHus.

7.1lapaMeTphl ¥ YaCTOTHBINA CIIEKTP a0C. OMUMITYIbCHOTO Kos1a. O01acTh MPUMEHEHHS.
8.ITapameTpsl ¥ YaCTOTHBIN CIIEKTP OTHOCHUT. OMUMITYJIBHOTO Ko/1a. O61acTh IPUMEHEHHUSI.
9.ITapametpsl 1 yacToTHBIN ciekTp koga HDB-3. O6nacts npuMeHeHusl.

10.ITapameTps! 1 yacToTHBIN cnekTp koga CMI. Ob6nacTe npuMEHEeHHUSsI.

11.ITapameTpsl 1 4acTOTHBIN crekTp kozaa 2B1Q. O6nactb mpuMeHeHus.
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