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Meroanueckue yka3zaHHs IIO BBIIIOJIHEHHMIO JiabopaTtopHoil paboTer Ne2
COZIepXKaT KpaTKUe TEOPETHUYECKUE CBEIEHHUs O CUCTeMax CBS3M C aMIUIUTYAHO —
UMITYyJIbCHOM MOJIyJsiLMel, 3aJaHusl 110 BBIIOJHEHUIO paboThl, a TakKe IepeyeHb
BOIIPOCOB JIJISl CAaMOIIPOBEPKHU U3y4aeMOro Marepuara.

[lomy4yeHHble 3HaHUs B pe3yJbTaTe BBINOJIHEHUS pabOThl  HaayT
BO3MOXXHOCTh  cPOPMHpPOBATH  LEJOCTHYIO  KapTUHY  HHGOPMAIHOHHOI'O
B3aUMOJICICTBUS B COBPEMEHHBIX CeTSX, 4YTO ABIsieTcs GyHIaAMEHTOM s
U3Y4YEeHUs] OCTAJIbHBIX AUCIUIUIMH NMPOo(GecCHOHANBHOr0 HUKIa Y4eOHOro 1iaHa, a
TaK)ke MOTYT OBITh UCIIOJIB30BaHbI B Oyaylieil npodeccHoHaIbHON AesITeIbHOCTH
BBIIIyCKHHKA, CBI3aHHOW C CETE€BBIMU TEXHOJIOTUSIMHU.

Meroauueckue  yKazaHMs ~ COOTBETCTBYIOT TpeOoBaHHSAM  paboyeit
nporpaMMbl  AucUMIIUMHBl  «CHCTeMBl  KOMMYTalH»,  yTBEepPXAEHHOH
METOAUYECKUMH KoMmHUccusiMH 1o crenuanbHocTd 10.05.02 «MHpopManmroHHas
0e30I1aCHOCTh TEJEKOMMYHUKAIIMOHHBIX CHCTEM» M HalpaBJICHHUIO ITOATOTOBKU
11.03:02«MH)OKOMMYHHUKALIMOHHbIE TEXHOJIIOTUU U CHCTEMBI CBS3H.

IIpennasHadeHsl 1 CTyAeHTOB creiuansHocT 10.05.02 u HanpasieHus
noarotoBku 11.03.02 ouHol ¢GopMBI 00ydeHUS. Hpe,IICTaBJIHIOT UHTepeC IJis
CTYJIEHTOB BCEX CIIELIMAIIBHOCTEN TEXHUYECKUX HAPaBICHUM.

TexcT neuaraeTcst B aBTOPCKO#M peaaKiiuu

IToamucano B nevars QO . & . dopmar 60x841/16.
Ve ned. 1. 0,5.Yu.-u3z. 10, MTupax 100 sk3. 3akazdo¥idbecmiaTHo
FOro-3anaaHelil rocy1apCTBEHHBIA YHUBEPCUTET.
305040, r. Kypck, yin. 50 net Oxts16ps, 94



Llenv padomeut.

1. W3yuutrs mnpouecc (yHKUMOHMPOBAHUS W OCBOUTH YIIPaBJICHUE
Ja00paTOPHON YCTaHOBKOM.

2. CdopmupoBaTh 3aJaHHOE MHOXXECTBO CHUTHAJIOB C aMIUIUTYIHO-
uMItysbcHOU Monyisanuet (AWM), M3yuuTh MX OCOOEHHOCTH M ONpPENEIUTh
[IapaMeTpBI.

3. Tloxyunth W uccienoBaTh TPYNIOBOM CUTHaN M3 curHaioB ¢ AWM,
IIPUMEHSISI BPEMEHHOE Pa3eICHUE KAHAJIOB.

4. ITIpokOHTpOIMpOBaTh NpoLece pasaeiaeHus: curiaioB ¢ AVIM B npuemHoi
4acTH YCTaHOBKHU. OLICHUTh KaYECTBO Pa3/ICICHUS.

5. OueHuTh KayeCTBO BOCCTAHOBJIEHMSI IE€PEIaBAEMbIX CHTHAJIOB C
NOMOUIbIO (GUIBTPOB HU3KUX YACTOT.

Ilpumensaemvie npudopvt u 000pyooeanue.

1.  JlaGoparopHass ycraHOBKa «JVI3yuyeHue NPUHLIUIOB BPEMEHHOTO
paznenenus kaHaioB (LICK-1)» - 1 mr.

2. OcuMmIOCKOI, IBYXKaHAJIBHBIN WM OAHOKAHAIBHBIA — | IIT.

3.  Koakcuanpueiii kabenb ¢ aBymsi OaifoHeTHhIMU pazbemamu BNC nHa
KOHIax — | mir.

4.  KoakcuaJbHbIM Ka0enb ¢ OJHUM OalOHETHBIM Pa3beMOM M C JABYMS
HITEKEpaMu Ha IpyroM KoHue — 1 mr.

5. CoenuHuTeNbHBIE TPOBOJIA - 6 IIIT.

Iloozomoeka K eévinoineHu0 pabomeol.

1.  MByuuth cniocoObl U YyCTpOMCTBA ISl TOJy4eHHUsl curHaioB ¢ AUM
10 KOHCIEKTY JIEKIIUI U JINTepaType, peKOMEHIOBAHHOMN ITPEMO1aBATEIIEM.

2. lloBTOpUTh TPHUHIMI W CHOOCOOBI BPEMEHHOTO  pa3ACiICHUS
(YIJIOTHEHMSI) KaHAJIOB CBSI3U C TPUMEHEHUEM curHanoB ¢ AUM.

3. IloBTOpUTH MPUHIMI U CIOCOOBI pa3aeneHus curuaioB ¢ AVIM.

4.  TloBTOpUTb NPHUHIMI M CHOCOOBI BOCCTAHOBJIEHUS aHAJIOTOBBIX
CUTHAJIOB U3 curHainoB ¢ AUM.

5. H3yuuTh cOCTaB M CTPYKTYPHYIO CXEMY JIaDOpAaTOPHOM YCTaHOBKH.

OnpenenuTh Ha3HaueHHE OJIOKOB WHIMKAaTOPOB M OPraHOB YHPABJIEHUS
YCTaHOBKH IO ONKUCAHUIO, PUBEICHHOMY B YKa3aHUSX K JAHHOM paboTe.

6. IlpoumtaTh B JaHHBIX METOJUYECKUX  YKa3aHUAX  TMOPSIOK
npoBeneHusi pabotel. llpencraButh cebe HEOOXOAMMYIO TOCIEIOBATEILHOCTh
COCIMHEHUM, IEPEKITIOYEHUN U N3MEPEHNHN, HY>KHBIX JIJIS1 BHITIOTHEHUS PaOOTHI.

7. OtTBeTuTh HaA BCE IMEPEUYUCICHHBIE B JAaHHBIX METOJUYECKHUX
yKa3aHUSX KOHTPOJIbHBIE BOMIPOCHI 1O pabdoTe.



8.  IloaroroBuTh YEPHOBUK OTYETA MO pabOTe, pa3MECTUB HA HEM MOJS U
OCH KOOpJMHAT BPEMEHHBIX JAMarpaMM CUTHAJIOB, KOTOpbIE OyayT HaOII0aThCs
IIPU BBIIOJTHEHUH PaOOTHI.

Onucanue 1a00pamopHoil yCmMaHo6Ku.

JlabopaTtopHas yctaHoBka «/3ydeHue NMPUHIMIIOB BPEMEHHOTO pa3ieieHUs
kaHanoB (LJCK-1) BemonHeHa B HacToidpbHOM BapuaHte. OHa paccuWTaHa Ha
IIATaHUe OT ceTh nepeMeHHoro toka 220 B, 50 I'm. Jluuesas maHenbs yCTaHOBKH
n300pakeHa Ha pucynke 4. 1.

Ha nuiieBoii naneny yCTaHOBKU Pa3MEIICHBI:

- CTPYKTypHasi cXeMa 4YEeThIPEXKaHaJIbHOW JIMHUU CBSI3M C BPEMEHHBIM
pa3zieJIeHUEM KaHaJIOB;

- cyOmanenb «KOHTPOJIbHBIE CUTHAJIbD»;

- cyonanenb «BX. OCUJIOT'PADAY,

- cybnanesp «YCTPOMCTBO YIIPABJIEHUSA.

YcTaHoBKa BKIIKOYAETCA B CETh KJaBHIIe «BKJI-CETb)» pacnoJIOAKEHHOH B
MIPAaBOM HMKHEM YTy MaKeTa.

Ha cTtpykTypHOIl cXxeM€ BBIIEIICHBI IEpearmias 4acTh, JIMHHUS CBSI3U H
npueMHas yactb. llepenaromias 4acTb COCTOUT U3 YETBIPEX KIIOYEH, YEThIPEX
KoJiepoB KaHaioB u wmyabtuiuiekcopa MUX. K  jauHUM  CBSI3M  MOXKET
noAkiouarscsi rereparop myma [1II. YpoBeHs BBIXOOHOTO CHUTHaJIa 3TOTO
reHeparopa peryiaupyercs pyuykoil «YPOBEHL IIVMA». Kpome TOoro, B JIMHUIO
CBSI3U BKJIFOUAETCS COOTBETCTBYIOIIUM TyMOJEpPOM TOPOroBOE yCTpoucTBO YP.
Ha mnpuemHoii crtopoHe wumerorcs aemyistuiiekcop DMUX, nekomepsl u
bunbTphl KaHaoB. Ha cxeme BblJieJIeHbl KOHTPOJIbHBIC THE3/a ISl TTOAKITIOUCHHUS
OCIIMJIJIOCKOTIA U MIPOU3BOJICTBA HEOOXOAMMBIX COCTUHEHHM.

C rHe3n cybmanenu «KOHTPOJIBHBIE CUTHAJIBD) CHUMAOTCS TpH
pasnuYHBIX 10 (opMe CHUTHAJIA, KOTOPBIC TMOCIE aMILUTUTYIHO-UMITYJIbCHOU
moxayssiuu (AVIM) wnm ummysnbcHO-Kom0BOM Moy (MKM) nmomarorcs B
OOIIY 0 TMHUIO CBSI3H.

Ha cyOonanenn «BX. OCHUJUIOTPA®AY pa3MelieHbl KHOMKHU YIPaBICHUS
BPEMECHHBIMU METKaMM M OaiioHeTHbIC THe3ma | u |l mimsg momaun 3THX METOK Ha
BXO/JIbl OCLIJIJIOCKOTIA.

Cybmnanensp «YCTPOMCTBO YIIPABJIEHUS» COMEPKUT KHOIKH YIIPABICHUS
u uaaukatopsl. Ha Helt umerores tymOmep «32 'y - «21'» asis Beibopa ogHoM U3
JIBYX 4YacCTOT CJICIOBAaHUS  HUMIYJbCOB, YIPABISIONIUX MYJIbTUIJIEKCOPOM U
JE€MYJIbTUTLIIEKCOPOM.

[Ipu nepexiroueHnu Tymo6saepa B nojoxenue «21'm» naaukaTopbl IpuOOPOB
MUX u DMUX cBeTuBlIMECcs paHee HENPEPHIBHO, HAUYUHAKOT MEPUOTUUYECKU
MEPEKIII0YaThCS, YKa3bIBasi, KAKOM M3 KAHAJIOB BKJIKOYEH JJISl KaXKJAO0T0 MHTEpBaJIa
BpemeHu. [Ipu s3tom munukatopst A0, Al, u BO, B1 yka3piBatoT IBOMYHBIN KOJI
HOMEpa BKJIFOYEHHOI'O KaHaJja.

VYCTpoiicTBO yrpaBlieHUsSI MYJIBTHILUIEKCOPAMU MOXKET OBITh B ITUKINIECKOM
pEXUME UK PEKUME MPOTPAMMHOTO yIpaBiieHus. BeiOOp pexkrma mpon3BOIUTCS



TymOsIepoM  «IUKJI»-«I[TPOTPAM.». B muMKkaM4eckoM — peXuMe  BXOHbI
MYJIBTUILIEKCOPA U JIEMYJIbTUILUIEKCOPA MEPEKITI0YAl0TCI CUHXPOHHO M CHH(A3HO,
B €CTeCTBEHHOM Tmopsjke. [Ipu 3Tom B 000 MOMEHT BPEMEHH OKa3bIBAOTCS
CBSI3aHHBIMHU JIPYT C IPYTOM KaHaJbl EPENAONIEN U TPUEMHON YACTH YCTAHOBKH C
OJIMHAKOBBIMH HOMEPAMH.

B pexuMe nporpaMMHOrO YIPAaBICHHS MOYKHO H3MEHUTh MOPAJIOK
KOMMYTAIMU KJII0YEN MYJIBTUIIEKCOPA U JIEMYJIbTUILIEKCOpa. Toraa, Hanpumep, B
OJIMH W TO XK€ MOMEHT BPEMEHH CHTHAJ C MEePBOTO X0Jla MYJIbTHUIUIEKCOpa OyaeT
IIOIA/IaTh HA YETBEPTHIN BBIXOJ AEMYJIbTUILUIEKCOPA U T.II.

Jns u3MeHeHus Mopsika KOMMYTalldd HEOOXOJMMO TEpPEBECTH TyMOJep
«OUKJI»-«IIPOI'PAM.» B moaoxeHue <« IIPOI'PAM.» U BBECTHU B OIICPATHBHYIO
MaMsATh ~ YCTPOWCTBA YIPABJICHUS HOMEPA  BXOJOB U BBIXOJOB, KOTOpBIC
HEOOXOIMMO COEIUHATD OJHOBPEMEHHO. IT10 aenaercs KHOIKaMHu «ILIAT», «BO» u
«Bl». Pe3ynpTar HacCTpOWKH BBICBEYMBAECTCA HA PACIHOJIOKEHHBIX OKOJIO 3THUX
KHOMOK HuHAuKatopax. IIpu sTtom wuHOukatopsl «BO» u «Bl» yKa3bplBalOT B
JBOMYHOM KOJI€ HOMEp KaHajla MYJIbTUIUIEKCOPA, KOTOPBIA YCTAHOBJIEH Ha Iare
MIPOrPaMMUPOBAaHUS, YKa3aHHOM UHIUKATOPOM «IIIAT ».

YcTaHOBKa YCTPOMCTBA YIPABICHUS B HCXOAHBIM PEKUM ITPOU3BOAUTCS
KHONIKOU «CBPOC».

[Ipu dopmupoBannn AWM-curHana ero IUCKpeTU3aIUsl MPOU3BOIUTCS
AIIEKTPOHHBIMU KaHasiamu. YactoTta muckpernsanuu f, paBra 8 kI, T.e. mepuon
nuckperusauuu Ty paBen 125 mkc.

B naGopatopHoil ycTaHOBKE MOTyT OBbITh OOpa3oBaHbl YEThIpE KaHala
CBSI3M, Ha BXOJIbI KOTOPBIX MOAAOTCS KOHTpoJIbHbIe curHaibl Fi (1) , F2(t) uFs
( t) . OmuH u3 kaHaJIOB oOcTaeTrcs CBOOOAHBIM. IIOCKOIBKY JJIUTEIHLHOCTH
CTPOOUPYIOIIUX UMITYIBCOB Ty < Ty , OCTaBIIUMNCS BPEMEHHOW UHTEPBAT MEXKIY
COCEJHUMHU OTCUETAMHM HCHOJb3yeTrcss nisi pasMemiennss AWM curHanos,
COOTBETCTBYIOIIUX OCTAJIbHBIM KaHaJaM.

OObequHeHne JTUCKPETHBIX cuUrHajoB ¢ AWM, COOTBETCTBYIOIIUX 3TUM
KaHajlaM, OCYIIECTBIISIETCS MYJIbTUILUIEKCOPOM. ETO0 OCHOBY COCTaBIISIIOT YETHIPE
AJEKTPOHHBIX  KJIO4a,  KOTOPBIE  YOPABISIIOTCS  MOCIEIOBATEIbHOCTIMHU
CTPOOHMPYIOIMUX UMITYJIBCOB S1 j - Sy i . Ha mX BXOABI MOCTYyMarOT aHAJOTOBBIC
curHaisl Fi (t) , F2 (t) u F3 (t), a Ha BeIX01aX GOPMUPYIOTCS TOCIIEI0BATEIBHOCTH
orcuetoB F1i, F2i u F3i. CTtpoOupyroniue UMITyIbChl, TOCTYNAIONIUE HA KITHOYU
COCETHMX KaHAJIOB, CIBUHYTbl Ha BPEMEHHOW MHTEPBAJ COOTBETCTBYIOLINN Ty. B
pe3yJIbTaTe OTCYETHl OTAEIBHBIX KAHAJIOB BBICTPAMBAIOTCS JPYr 3a APYrOM U
TakuM oOpazoM GOpMUPYETCS TPYNIOBOM CHUTHAT Ha BBIXOJE MYJIbTUILICKCOPA.

OH mnocTynmaeT B JMHUIO CBSI3M M, MPOWIS MO HEHM, MomagaeT Ha BXOJ
nemyJibTuiiekcopa DMUX, B KOTOpOM IIPOU3BOAUTCS pa3AeiieHUE AUCKPETHBIX
curHaioB. O0a ycTpoHCTBa - MYJBTUILICKCOP U IEMYJIbTUILICKCOP - YIIPABIISIOTCS
CUHXpPOHHO. Jljs 93TOro B  YCTPOWCTBE  yIpaBlieHHs  BbIpaOaThIBACTCS
MOCJIEIOBATEILHOCTh HMMITYJILCOB C 4YacToTol criemoBanus 32 kl'm, kotopad
MIOCTYIIAET HA 3TH 3JIEMEHTHI. J[J1s1 BU3yalbHOTO KOHTPOJISI OCYLIECTBIISIIOIINXCS B
7a060paTOPHOI YCTAaHOBKE KOMMYTAIIUNA ATa 4aCTOTa MOXKET OBITh YMEHBIIIEHA /10



2 T'n. BeiGop ee 3nHauenust ocymectBisiercss tTymonepom «32 kI — 2I'my» Ha
JIMLIEBOM MMAHENN YCTAHOBKH.

Ha nocnennem stane npoucXoauT BOCCTAHOBIEHUE aHAJIOTOBOrO CUTHANIA -
dbopmupoBaHue MCXOAHON (yHKIMU BpemeHH F(t) 1o mpuIieamuM mo JUHUH
CBS3W OTCUETHBIM HMMIyJibcaM. Ha mpakTuhke Mg BBINOJHEHHUS 3TUX ONEpaIUil
ucnoaszyercss GuiabTp HmwkHHX dYactor (PHY). Ilpouecc BoccTaHOBICHUS
CUTHAJIOB LIEJIMKOM OCHOBAH Ha BhIBOJAX TeOopeMbl KOTEIbHUKOBA.

B nabGoparopHoil ycTaHOBKE MpeaycMOTpEeH y3ed, (HOpPMHUPYIOMIMNA Tpu
pa3nnuHbiX 1o (opme ucneitarenbubix curnana (F1,F2,F3). Ilpu mnposenenun
UCCJICIOBAaHU OHM TOJAIOTCA Ha BXOJbI JIOOBIX TpeX KaHAIOB CBs3U. Bxon
OJIHOTO U3 KaHAJIOB OCTAE€TCSl CBOOOHBIM.

Bce nHeoOxoaumple COeAMHEHHUS MEXIy OJIOKaMHU  BBIMOJHSIOTCA C
MOMOILBIO COETUHUTENBHBIX IIIHYPOB W KJIEMM, BbIBEICHHBIX Ha JIMLEBYIO ITAHEIIb.

AHanu3 OCHWIIONPaMM Ha BBIXOJAX OTIEJIbHBIX OJIOKOB CHUCTEMBI
CBSI3U, CMOJICJIMPOBAHHOW B JaHHOM J1a0OpaTOPHOM YCTaHOBKE, IMPOU3BOJIUTCS C
IOMOUIBIO JBYXJIYYEBOr0 ocuuuiockona. lis ynoOcTBa npoBeieHus U3MEpeHui
€ro BXOJbl MOJKIIOYAIOTCS K JBYM KOaKCHalbHbIM pa3zbemam Tuna BNC Ha
nauneBodt  maHenn  («BX.OCHUJIOTPA®A» |, II). IlpemycMoTpeHO Takxke
(GopMUpOBaHKE CUTHAJTA CHHXPOHU3ALUH JJIs1 UCIIOJIb3YEMOT0 OCIIHIIJIOCKOIIA.

KOHmPOJleble 60npocsbl

Kakne curnasibl Ha3bIBalOT TUCKPETHBIMU ?

Kak npousBoauTcs AMCKpeTH3alns CUTHAIOB?

N3 kakux cooOpaskeHU BBIOUPAIOT YaCTOTY TUCKPETU3ALUHN ?

Kakoil npuHsTa 4acToTa AUCKPETU3ALNHU JIJISl PEUEBBIX CUTHAJIOB B

TenedoHun?

UTto Takoe aMITUTYTHO-UMITyJIbcHast Moy isnust (AVIM)?

Kak nonyuuts curnan ¢ AVIM u3 aHanoroBoro curxasna’?

7. Kak mpaBuibHO 00BEIUHUTH HECKOJbKO curHajioB ¢ AWM B
OJTHOM YacTOTHOM KaHaye?

8. U3 kakux CcoOOpakeHHI BBIOMPAIOT YACTOTY CIEJOBaHUS
UMITYJIBCOB, YIPABJISIFIOUIUX MYJIbTHUILIEKCOPOM?

9. Kak mnpaBuibHO pa3fenuTh HECKOJIbKO curHaioB c¢ AWM,
CJIEIYIOLIUX MO OJIHOMY YaCTOTHOMY KaHaiy?

10. Kak mpou3BOAUTCS BOCCTAHOBJICHHE AHAJIOTOBOTO CHUTHala W3
curnana c AUM?

11.KakoBel TpeOOBaHHMA K XapaKTepUCTUKAM U IapaMeTpam
(GbUIBTPOB, BOCCTAHABIMBAIOIIMM aHAJIOTOBBIA CUTHAN?

12.3ayeM HyXHbI B J1a0OpaTOPHOM YCTaHOBKE KOHTPOJIbHBIE
curHanbl? Kak onn oOpabaTsiBaroTcs?

13.KakoBo  Ha3HaueHne W  (QyHKUMH  cyOmaHenmu  «BX.

OCLUJIJIOTPAD®A»?

W
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14.B xakoe MoJ0KEeHNUEe HYKHO YCTAHOBHUTH TYMOJIEPHI Ha CyOnaHeH
«YCTPOUMCTBO VIIPABJIEHUS» nepe] HadajJoM BbIIIOJHCHUS
paboThI?

15.3auemM HykHa KHOMKA «CBPOC»?

16.Kak monyunTh Ha OJKpaHE OCHMIIJIOCKONIA METKH BpPEMEHH,
BbIpabaThIBaeMblIe JJA0OPATOPHOHN YCTAaHOBKOM? 3aueM OHHU HYKHBI
MIpY MPOBEAECHUM SKCTIEPUMEHTA?

17.Kak onpenenuth ¢ MOMOIIBIO OCHMIIJIOCKONA MEPUOJT U YaCTOTY
JTUCKPETU3AINN CUTHAJIOB?

18.KakoBa CBSI3p MEXAY CHTHAJIOM Ha BXOJE MYJIBTHIUIEKCOPA H
curgainamu ¢ AUUM Ha ero Bxogax?

19.KakoBbI NpUYHHBI Pa3Iu4s MO (HopMe UCXOTHOTO aHATIOTOBOTO
CHUT'HAJIa U CHUTHaja, BOCCTAHOBJIICHHOIO U3 curHaia ¢ AVIM?

20.Kak mOBBICHUTh TOYHOCTh BOCCTAHOBIICHHUS aHAJIOI'OBLIX CHUTHAJIOB
13 curdajaos ¢ AIM?

Ilopsaook evinoinenus padomel.

1. VYcraHoBUTh  HauaJbHOE  TMOJOKEHHWE  OpPraHOB  YIpaBJICHUS
ociuiockorioM.  [lepexmtouatens  ypoBHs — uyBcTBHTENbHOCTH  «V/IEJI»
yCTaHOBUTH B mojoxeHue «0,05» wmm «0,1». Pydky mnepexmrouarens
«BPEMJSI/JIEJI» mocTraBUTh B MOJOKEHHE «5 MS». IToakmounTh KaOeis BXOIBI
OCHMJIIOCKONAa K pazbemaM «BX. OCLWJUIOTPA®A» Ha JIMIEBOM NaHEIH
YCTaHOBKH.

2. IToAroToBUTH 1a0OPATOPHYIO YCTAHOBKY K MPOBEACHUIO U3MepeHuil. Jliis
ATOTO:

2.1. BriIounTh OCHMIUIOCKOI. BKITIOUNMTH TNHTaHuE JTabOpaTOpHOM
YCTaHOBKM KJ1aBuileh «BKJI-CETby». IIpy 3TOM HENpEphIBHO HAYUHAKOT CBETUTHCS
kjaBuma «BKJI-CETb» U CBETOBbIC HHAUKATOPHI YCTAHOBKHU.

2.2. YcTraHoBUTH TyMOJIEphl HA YCTPONCTBE YIPaBiICHHs B NIOJIOKEHUE
«32 KI'n» 1 «UKJI». TToakmounTs BXOABI OCIMJUIIOCKONA K THe3ay | cyOmanenu
«BX. OCHAJIJIOT'PADA.

2.3. HaxaTth KpaTKOBpEeMEHHO KHOMKY «CBPOC» Ha YCTpOMCTBE
yIpaBJICHHUS.

2.4. VYcraHoBUTh TyMOJep MOpPOroBOro ycrpoiictea YP B nuHuun
CBs3HU B MOJ0KCHUE «BbIKJD».

2.5. YcranoBuTh noteHImoMeTp «YPOBEHD IIVMA» B JINHUU CBSI3U B
KpalHee MOJIOKEHUE IMPOTUB YaCOBOW CTPEJIKH.

3. IIpoBecTn u3MEpEHHE [BYX HMHTEPBAJIOB MEXIAY METKaMU BPEMEHH,
KOTOpPBIE UCIOJIB3YIOTCS B JAHHOM J1a00paTopHOM MakeTe. Pe3ynbTaTsl n3MepeHus
OyIyT MCIOJIb30BaThCS B TpeX JabopaTopHBIX paborax. [[is 3TOTO BBIOIHHUTH
CJIEAYIOIIUE ONEPALUU:

3.1. BxiaouuTh METKM BpPEMEHH, HaXaB IMPaByl KHOIKY,
HaxXosIytocs Ha cyOmanenu «BX. OCLIUJIJIOTPA®AY. [IpoBepuTh, 4TO MpH 3TOM
JIEBAsi KHOIIKA HAXOJUTCS B OT)KATOM COCTOSIHUM.



3.2. Jlobutbcst ycTOMYMBOrO M300paK€HUsST METOK Ha JKpaHe
OCHIMJIJIOCKOMA, TO0J00paB TMepuoj] pa3BepTKH TakK, 4YTOObI Ha DKpaHe
YKJIaJbIBAJIOCH HE O0JIee IBYX METOK.

3.3. IIpousBecTy W3MEpPEHNE BPEMEHHOIO MHTEpPBala MEXKIY ABYMS
COCEJHUMH METKaMH MO IIKaje Ha SKPAaHE OCIHWUIOCKONA, YYHUTHIBAs LEHY
JICJICHUSI, COOTBETCTBYIOIYIO ITOJIOKCHUIO Iepekirtouaresss «PASBEPTKA-BPEMS/
JIEJL» Ha €ro JuLEBOM NaHenu. 3amucaTb U3MEPEHHOE 3HAYEHUE B IPOTOKOII
OTYeTa.

3.4. YcTaHOBUTH NpPaBYIO KHOINKY B OT)KAaTO€ COCTOSIHUE U HaXaTb
aeByto. [Ipu s3Tom GpopMHUPYIOTCS METKH C APYTUM BPEMEHHBIM HHTEPBAJIOM.

3.5. AxasormuHbIM 00pa3oM NPOU3BECTH HU3MEPEHHUE HOBOIO
BPEMEHHOT'O MHTEPBaJa, MoJ00paB MEePUOJI Pa3BEPTKH TaK, YTOOBI U B 3TOM CIIy4ae
Ha €ro 7KpaHe YKJIAJbIBAIOCh Obl BE METKU. 3alucaTh U3MEPEHHOE 3HAYEHUE B
IIPOTOKOJI OTYETA.

3.6. BBIKIIOUNTP METKH BpPEMEHH, YCTAaHOBMB 00€ KHONKM Ha
cy6naHeJ11/I «BX. OCIHMJIJIOTPA®A» B oTKaToe cocTosiHuEe. OTKIIIOYUTHL BXOIbI
OCLIMJIJIOCKOIIOB OT pa3beMOB Ha JIMIIEBOM NTAHENH.

4. ChopmMHupoBaTh AUCKPETHBIE CUTHAIIBI C aMIUIUTYIHO-UMITYJIbCHON
Moaysuuen. [ 3Toro BeIOJIHUTG CIIETYIOLIUE ONEPALUU.

4.1. C noMomipl0 COEIMHHUTEIBHOrO Kabels ¢ JByMs IITEKepaMu
MOJKJIFOYUTh THE3A0 KOHTPOJIbHOTO curHana F1 k rue3gy 0 mynerumniekcopa. Ko
BTOpOMY THe3y O MOJKIIIOUNUTh MOTEHIUAIBHBIN ITeKep KaHana | ocuusuiockona.
«3eMIISTHON» IITEeKep Kadessi OCHMIIIIOCKONA MOJKIIOUUTh K JIFOOOMY U3 YeThIpex
rHE3]] BXOAAa KOJIEPOB WJIM, C TMOMOIIbIO 3aXKMMa «KPOKOAWIDY, K BHEIIHEMY
MWIMHAPY OJHOTO U3 JByX paszsemoB THma BNC nHa cyOmanenn «BX.
OCHUJIIOI'PA®DAY. [IpOKOHTPOIMPOBATH MOSIBJICHUC OCIIMJIJIOIPaMMBbI
KOHTPOJIBHOTO CUTHAJIA.

4.2. TlomoOpaTe miepuoa pa3BEepPTKU TakK, dYTOObI HaA DKpaHe

YKJIQJBIBAJICS MTPHOIU3UTEIBHO OJWH IEPHOJ KOHTPOJIbHOrO curHaia. Bo ecex
ROC1E0YIOWUX UBMEPCHUAX, 6bINOTIHAEMBIX 8 OAHHOIL J1a00PamopHOll
paobome, noa0MCEHUE NeEpeKIUamens, Onpeoeaouez0 nepuoo

pazeepmiku, He u3MeHAmb!

4.3. 3apucoBaTh OCHWUIOTPAMMY  KOHTPOJBHOIO aHAJIOrOBOIO
curHaiia. Ilonp3ysch IIKajdoM Ha DJKpaHe OCUMIIIOCKONA M YYWTHIBAs LEHY
JCICHUsA, COOTBCTCTBYIOIIYIO MOJOXKCHHMIO Iiepeknrodarenss «PA3BEPTKA-
BPEMSI/IEJL.» Ha JIMIEBOM TMAHENW, ONPENEIUTh BPEMEHHOM  NEPUOL
KOHTPOJIBHOTO CHUTHAJIA.

4.4. TlogkmoOuuTh BTOPOM KaHAI OCIWUIOCKONA K  BBIXOILY
MyJIbTUILIEKCOpa (MOTEHIMANbHBIN IITEKep K KoHTponbHOM Touke KTI1, a
«3eMIIIHOI» K BBIXOy JII00OT0 Kozaepa). [IpokoHTpoanpoBaTh MOSBIECHUE HA €ro
DKpaHE CUTHAJIA ¢ aMIUIUTYJHO-UMITYJIbCHOM MOAYJIALMEN. B TaHHOM ciydae OHa
OCYILLECTBJISIETCA ~ JJEKTPOHHBIMA  KJIKOYaMH,  BXOJAIIMMH B COCTaB
MYJIBTUILIIEKCOPA.



4.5. BrIrouuTh METKH, BHIOpAaB BPEMEHHOW MHTEPBAT MEXIy HUMHU
TaK, 4yTOObl OH COOTBETCTBOBAJ IEPUOJY CJIEIOBAHUS OTCUYETHBIX HMITYJIHCOB
(mepuony auckperuzanmu). s 3TOr0 Ha)XaTh COOTBETCTBYIOIIYIO KHOIIKY Ha
cyomanenu «BX. OCHUJIJIOTPA®A»  ycTtaHoBkU. Ormnpeaenutb  MNepUoj
JUACKPETU3alMU, U3MEPUB BPEMEHHOU HMHTEPBAI MEXKIY COCECIHUMHU OTCUYETAMH.
3aHeCTH U3MEPEHHOE 3HAUEHUE B ITPOTOKOJ OTYETA.

4.6. BkiirouuTh METKH, BHIOpAaB BPEMEHHOW WMHTEpBAT MEXAY HUMHU
TaK, 4TOOBI OH COOTBETCTBOBAJ JJIUTEIBHOCTH OTCUETHOTO HMITYJIbCA, HaXKaB
COOTBETCTBYIOILLYI0O KHONKY Ha JHMIEBOM MaHEIW YCTAaHOBKH. OIpenenuThb
JUIUTEJIBHOCTh OTCUETHOI'O UMITYJIbCa . 3AHECTH U3MEPEHHOE 3HAUYEHUE B MPOTOKOJI

oraeta. Jlna e6cex uzmepeHuil, 6bINOJAHAEMBIX 6 nyHKme 4,

UCNOJ1b306aMb MEMKU C OAHHbIM unmepeaiom.

47. 3apucoBaTh OCHWUIOTpAaMMy CHUTHaja C aMIUIUTYAHO-
UMITYJIbCHOM  MOJYJISIUEH, MOCTYMNAIOIIET0 Ha BXOJ BTOPOrO KaHala
ociiuiorpada. PacnosioxkuTh ee 1moji OCHWIIIOrpaMMOil KOHTPOJIBHOTO CHUTHAaJa,
COXpaHUB MacIITad 1Mo BPEMEHHON OCH U METKHU.

4.8. Cuarb coequnenue rHe3o F1 - rue3no 0 MynbTUILIEKCOpA.

4.9. IlogxmounTh THE3A0 KOHTPOJIbHOTO curHana F2 u Bxon kanana [
OCLIMJIJIOCKOMA KO BXOy 1 MyJlbTHILIEKCOpaA MOAOOHO TOMY, KaK 3TO JENaJIOCh B II.
4.1.. Bxon kanana Il 1y Bcex u3mMepeHuil, BBIMOIHAEMBIX B 3TOM ITYHKTE OCTaETCs
ITOAKIIFOYEHHBIM K KOHTpoibHOM Touke KT1.

4.10. 3apucoBaTh OCHWIJIOTPAMMbI CUTHAJIOB, MOCTYNAIONIUX Ha 00a
BXOJa OCHWIJIOCKOMNA (KOHTPOJIbHBIM curHan F2 wu cootBercTByromuit AUM
curHai). Bo Bcex ciydasx BblAEpXkaTh OJAMHAKOBBIM MacmTad MO BpPEMEHHOM
(rOpU30HTAILHOM) OCH U COXPAHHUTh HA HUX BpeMEHHbIC OTMETKH. [Ipu 3apucoBke
OCIIIJIJIOTpaMM CJIEAyeT pacroJiaraTh WX APYT TOJ JIPYyroM Tak, 4yTOObI HAa HUX
OB COXPAHEHBI BCE BPEMEHHbBIE COOTHOIIICHUSI MEXK]Ty CUTHAJIAMHU.

4.11. Cuatb coenuHeHue «rHe3no F2 — rae3no 1 MynbTUILIEKCOpay.
[ToBTOpUTH M3MEPEHUs, COOTBETCTBYIOIIME MYHKTY 4.10 , mojmaB KOHTPOJBHBIN
curHai F3 Ha BXxon 2 MyJIbTUILIEKCOpA.

5. UccnenoBath mporecc GopMUpPOBAHUS TPYIIOBOTO CUTHANA. {151 aTOTO
BBITIOJTHUTD CJIEYIOIIUE ONEepaliu.

5.1. TlogxmrouaTh KOHTpOdBHBIM curHan F1 u Bxoxg | kanana
ocHuiockona ko Bxony 0 mynbpTuIIeKcopa (BXOJ MEPBOrO KaHaja CBS3M), Kak
310 nenanock B m.4.1. Bxoxa Il kanHana ocraeTcs MOAKIIOYEHHBIM K KOHTPOJBHOU
touke KT1 (k BeIXOmy MynbTHIUIEKCOpPa). [IpOKOHTPOIMPOBATH MOSABICHUE
COOTBETCTBYIOIIUX OCLMJIJIOTPaMM Ha 3KpaHe OCHUIUIOCKOIIA.

5.2. He cHUMas YCTaHOBJIEHHOTO COEAUHEHHUS, MOJKIIOYaTh
KOHTpOJbHBIN curHan F2 wu Bxom [ kananma ocuwmiockoma kKo Bxoay |
MYJIBTUILIEKCOpPA, Kak »To jenaiock B 1. 4.9.. IIpokoHTposupoBaTh MO
OCIIMJIIOTpaMMe TOSIBICHUE Ha BBIXOJIE€ MYJIbTUILJIEKCOPA OTCUETHBIX UMITYJIHCOB
AWM curnana, COOTBETCTBYIOIIETO BTOPOMY KaHaly CBSI3M, KOTOPHIE 3aHUMAIOT
BPEMEHHBIE MHTEPBAJIBI B TPOMEKYTKE MEXIY JIBYMsI OTCUYETHBIMU MMITYJIbCAMU,
COOTBETCTBYIOIIUMHU MEPBOMY KaHaiy (BxoA 0 MyJIbTUILIEKCOPA).



5.3. He cHuUMas YCTaHOBJIEHHOTO COEAWHEHUS, MOJKIII0YaTh
KOHTpoJibHBIN curHan F3 u Bxox [ kananma ocuwmiorpadga ko Bxomy 2
MYJIBTUIIEKCOPA M BBINOJHUTH ONEpPalMy, COOTBETCTBYIOIIME IYHKTY 5.2.
OcuwmorpaMMbl  Ha  BBIXOJE€ ~ MYJBTUIUIEKCOpPA  TMPU  BBIIOJIHEHUU
MOCJIEAOBATENbHBIX TOJKIIOUYEHUN KOHTPOJIBHBIX CHUTHAJIOB K €ro BXOJaM
WUTIOCTPUPYIOT ~ TIpouiecc (opMupoBaHHs TPYMNIIOBOTO CHTHANA, KOTOPHIM
nepenaeTcs 1o JUHUU CBSI3H.

5.4. BpimosHHB Bce TpU KOMMyTauuu (MOCHEIHHA  BXOJ
MYJIBTHILICKCOpA TIPU ATOM OCTaeTCsS CBOOOIHBIM), 3apHCOBATH OCITUIUIOTPAMMY
TPYIIOBOr0 CHUTHAJIA, HAOMIOJAaeMyl0 Ha BbIXOJAE MyJbTUILIeKkcopa. EE ciemyer
Pa3MECTUTh O] MPEABIAYITUMA, COXPAHUB BBIOpAHHBIM BPEMEHHOW MacmTald u
METKH.

6. IIpoxoHTponMpOBaTH MPOLECC PA3JCICHUS KAHAIOB C aMIUIUTYAHO-
UMITYJbCHOW ~MoOAyJsiuueil. s 3TOro MOJKIIOYUTh MOTEHUHUAIBHBIA IITEKEP
NEepBOro Bxoja ocuuiuiockomna K kiemme KT3 (ko BXOay neMylbTHIUIEKCOpA), a
MOTEHIUAJIBHBIA ITEKEP BTOPOTO BXOJA - MOCIEA0BATENbHO K ero Bbixogam 0, 1,
2, 3. Ilpu »ToM ocmwuiorpamMmma, HaOmoIaeMas IO TMEPBOMY KaHAITy
OCIIMJNIOCKONA COOTBETCTBYET TPYIIIOBOMY CHUTHalIy, a N0 BTopomy - AWM
CUTHAJTy COOTBETCTBYIOILIETO KaHaa .

7. O1eHUTh Ka4yeCTBO BOCCTAHOBJICHUSI aHAJIOrOBOrO CUTHana. /s sToro
BBITIOJTHUTH CIIEYIOIIUE ONEpalIiu.

7.1. Iloaxmrounte BbIXOAsl O , 1 , 2 ,3 peMynpTHIUIEKCOpA K
COOTBETCTBYIOIINM BXx0AaM (GUILTPOB HUKHUX YaCTOT.

7.2. JIns KOHTPOAST BPEMEHHBIX COOTHOILICHWW MOIKIKOYUTH BXOJ [
ociuiorpaga ko Bxoay 0 mymnsTuriekcopa. [Ipu aTom Ha skpaHe HaOII01aeTCS
MCXOJHBIMA aHAJIOTOBBIM CUTHAJ MIEPBOr0 KaHaa.

7.3. IogxmrounTts BxoA | ocumiockomna ko Bxoay 0 MyJlbTUILIEKCOpPA,
a Bxox II - x Beixogy ®HUYIL. Ilpm »sTomM HaOmOAAIOTCA WMCXOIHBIN U
BOCCTAHOBJICHHBIM aHAJIOTOBBIE CUTHAJIBI.

7.4. 3apucoBaTh  OCHWJUIOTPAMMYy BOCCTAaHOBJIEHHOTO CHUTHAaJa,
COXpaHMB BCE BPEMEHHBIC COOTHOIIEHHUS, MacmTad W BPEMEHHbBIE METKH.
OTMeTUT, Ha HEW BPEMEHHYIO 3aJ€pKKy BOCCTAHOBJIEHHOIO CHUTHala
OTHOCHUTEJIBHO UCXOHOTO.

7.5. AHasiorudHbeIM oOpaszom, nojakirodas Bxojabl I, II ocuuiiockona
KO BXOJly U BBIXOJy BTOPOTO M TPETHEro KaHAJIOB, 3apUCOBATH OCIUJIIOTPAMMBbI
COOTBETCTBYIOIINX BOCCTAHOBJIECHHBIX CUTHAJIOB.

7.6. CpaBHUTH 110 (hOpME UCXOHBIEC CUTHAJIBI U CUTHAJIBI HA BBIXOJAaX
(bUIBTPOB.

Cooepircanue omuema.

Htorom paboThl ABIISETCSA CEpUsl OCIHMIIOTPAMM, CHSTBHIX B KOHTPOJBHBIX
TOYKaX CUCTEMBI CBs3U. VX ciienyer pacmoyioKuTh APYr MO APYrOM, COXpPaHUB
HOPSAZ0K, B KOTOPOM OHU CHUMAJIUCh, BPEMEHHOM MaciTad U METKHU.

B oTuere HEOOXOAMMO IPUBECTH:



- 11eTu paboThI;

- CTPYKTYpPHYIO CXEMy TOH YacTH YCTaHOBKH, YTO MPHUMEHSETCS B padoTe,
OTMETHUB Ha HEH TOYKH , B KOTOPBIX CHUMAJINCh OCIIUJLIOTPAMMBI;

- BCE CHSTBIE OCIIMIUIOTPAaMMBbI, PACIIONIOKEHHBIE TAKMM 00pa3oM, YTOOBI Ha
HUX OBUIM OTMEYEHBI BCE HEOOXOIMMBIC BPEMCHHBIE COOTHOIICHUS MEXKIY
UCCJICTyeMbIMU CUTHAIAMU;

- 3HAYCHUS U3MEPEHHBIX BEIMYWH, C YKA3aHUEM EIMHHI] U3MEPEHUS;

- BBIBOJIBI IO padoTe.





