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1 Opranu3anus u npoBeAeHUEe J1a00PATOPHBIX 3aHATUN
1.1 Henu u 3a1a4un 1a00paTOPHBIX 3aHATHHA

Lenbto 1a00paTOPHBIX 3aHATUN SBIISIETCS:

— yriyOleHne M 3aKpenjeHue 3HaHUs TEOPEeTHUECKOro Kypca IyTeM MPaKTUYeCKOro M3ydeHHUs
U3J0XKEHHBIX B  JIEKUMM 3aKOHOB M  HOJOXEHUH B  JIAOOPATOPHBIX  YCIOBMSX;
— NPUOOpETeHNEe HaBBIKOB B HAYYHOM SKCIEPUMEHTHUPOBAHUM, aHAIU3€ MOJYUEHHBIX pe3yJbTa-
TOB;

— IPAaKTUYECKOE O3HAKOMJIEHHE C MHOTOKaHAJIbHBIM 000PYJ0BaHUEM M U3MEPHUTEIHHON ammapa-
Typoi ¥ MeToJlaMH pabOTHI Ha HUX;

— (opMHupoBaHUE MEPBUYHBIX HABBIKOB OpraHM3alllM, IUIAHUPOBAHUSA M MPOBEICHUS HAayYHBIX
UCCIICJOBAHUM.

JlaGoparopublie 3ansATus (JI3)— MHTErpUPYIOT TEOPETUKO-METOJ0JIOTUYECKUE 3HAHUSA U
IPAaKTUYECKMEe YMEHHUs M HaBBIKM CTYJEHTOB B €IUHOM IIpOLIECCe JEATENBHOCTH Y4eOHO-
uccienoBarenabckoro xapakrepa. Ha JI3 onHoii u3 3¢ ¢dexktuBHbIX GopM pabOThI SIBIISETCS COB-
MeCTHas rpynmnoBas padbora.

3anaueit JI3 sBisercs GopMupoBaHHE Y BBIIYCKHHKA CIIOCOOHOCTH, PELIATh CIlEAYHOIINe
npodecCHOHATIBHBIE 331241 B COOTBETCTBHH C BUIaMHU MPO(PECCHOHATBHOM esITeIbHOCTH:
- CEePBUCHO-IKCNIYAMAYUOHHAA OeAMEeNbHOCD . OPraHu3alus pado4uX MECT, UX TEXHUYECKOe
OCHAIIIEHUE, Pa3MELICHHE TEXHOJIOTHYECKOT0 000py/JOBaHNS; JOBEACHUE NHPOKOMMYHHKAIIN-
OHHBIX YCIYT J10 IIOJIb30BATEIIEH;
- IKCREPUMEHMATIbHO-UCCIE008AMENIbCKAA 0eAmeNbHOCHb: (HU3NYECKOe MOAETUPOBaHNE HH-
(OKOMMYHUKAITMOHHBIX MTPOLIECCOB Ha Oa3e 1abopaTOPHBIX KOMIUIEKCOB M CTaHIapTHOTO 000-
pyloBaHus,
- COCTaBJICHUE OTYETA I10 BBIIIOJHEHHOMY 3a/1aHUIO.

B cootBerctBuM ¢ padoueii nporpammont auctumuinabl MTC JI3 npegycmaTprBaroT BbI-
nosiHeHue 14-tu nabopaTopHbIX padoT, KaXKaasi U3 KOTOPBIX BKJIIOYAET:

a) TMOATOTOBKY K BBIIOJHEHHUIO JIaDOpAaTOPHOM pabOThI, HANpPaBIEHHOM Ha U3y4EHUE
71a00paTOPHOTO CTEH/1a UM COOTBETCTBYIOIIErO THIIA 000PYAOBAHUS U CBSI3aHHOTO C HUMH T€O-
PETHUYECKOTO MaTepUaa;

0) mpoBeAEeHUE CAMOCTOSTENIBHO JIAOOPATOPHBIX PAOOT CTPYKTYPHO M JIOTMUYECKH CBS-
3aHHBIX JPYT C APYTOM;

B) MHIMBHyaJIbHYI0 OTYETHOCTbH IO JIAOOPATOPHBIM PabOTaM C MOATBEPXKICHHEM J0-
CTOBEPHOCTH IMOJYYEHHBIX PE3y/IbTaTOB, MOSCHEHUEM (PU3MUECKOT0 CMBICIA COCTABISIOMINX
MPEJICTaBISIEMbIX PE3yJIbTaTOB M OTBETOM Ha 0a30Bble KOHTPOJIbHBIE BOPOCHI.

r) hopMHUpOBaHKE OIOPHOTO KOHCIIEKTA MO JaOOPaTOPHOMY MPAKTHUKYMY.

JlaBopatopHble 3aHATHST METOJWYECKU 00ECIeunBalOTCs Ja00PaTOPHBIMU MaKeTaMu,
IIaKaTaMH, CIPaBOYHUKAMU, U3MEPUTEIbHBIMU PUOOpAMU M MHCTPYKLIMSIMU 10 UX UCTOJIB30-
BaHUIO, METOJJMUYECKUMH PYKOBOJICTBAMHU K J1a00OpaTOPHBIM paboTam.

[To okoHuaHuio 7a0OPATOPHOTO NPAKTUKYMa Yy KaXIOTO CTyAEHTa (QOpMHUpYETCs
ONOPHBIM KOHCIIEKT, KOTOPBIM SBJISIETCA OCHOBOW JUIA JAJIBHEHIIErO0 COBEPILICHCTBOBAHUS
HaBBIKOB B 00JaCTW MPHUHLUIOB TIOCTPOGHUS M  YCTPOICTBA CHUCTEM M  CPEICTB
TEJIEKOMMYHUKAIIAM.



1.2 O6mue npaBwiia padoTHl B T1abopaTopuun

[Tpu pabore B mabopaTopuu CTYACHTHI JOJKHBI:

1. Ctporo coGmo1aTh yCTaHOBIICHHBIE MPaBHJIa BHYTPEHHETO PACHOpsAKa U TEXHUKH Oe30rmac-
HOCTH.
2. HeyKOCHUTEINIBHO BBINOJIHATH TPEOOBaHUSI HH)XEHEPHO-TEXHUYECKOI'O COCTaBa J1ab0paTOpUH.
3. Hagano mo0bIx BuAOB pabOT HAYMHATH C IPHUEMa MCXOIHOIO COCTOSIHHS KOMILIEKCa
TEXHUYECKHUX CPEJICTB Ha paboueM MeCTe U 3aKaHYMBaTh IIPUBEICHUEM KOMILIEKCa TEXHUYECKUX
CPEZICTB B UCXOJIHOE COCTOSIHUE.
4. I1pu BBIMONHEHUH J1TAOOPATOPHBIX pabOT CTPOro COOOATh CIEAYIONIUE MpaBmiia paboThI C
000pyI0BaHUEM, MAKETAMH U U3MEPUTEIHLHBIMU IPHUOOpaMHU:

a) 710 TOAAuu HaIpsDKEHUs MUTaHUS Ha pabodee MECTO BCE YCTPOWCTBA JIOJIKHBI

HaXOJUTCSI B UCXOJTHOM COCTOSIHUU.

0) mpu BKIIOYEHUM B CXEMY H3MEpeHUil mpubopa MOCTOSIHHOTO TOKAa HEOO0XOJUMMO
CJICZIUTD 32 MOJSIPHOCTHIO BKIFOUEHUS;

B) Bce JAEHCTBUS ¢ 00OpYIOBaHHEM BBIIOJIHATH B COOTBETCTBUU C METOAMYECKUMHU
yKa3aHUsIMU Ha J1abOopaTOpHYIO paboTy.

[Ipy M3ydyeHUM MHCTPYKLUH M0 3KCIUTyaTallud 00O0pyAOBaHMs HEOOXOJUMO oOpamiarh
0c000€ BHUMaHKE Ha YKa3aHUs 10 MepaM 0€30I1aCHOCTH.

Henb3s nonp3oBarbess HeucHpaBHbIMU npudopamu. O 11000l HEMCIPABHOCTH JTOKJIa/lbl-
BaTh IIPEINOAABATENIO WIH [IEPCOHATY JIa0OpaTOPHUH.

[Ipu penieHnyn 3KCepUMEHTANIBHBIX 33]]a4 MOTYT BO3HUKHYTh HEMOHSTHBIE SIBICHUS W3-
3a HEUCHPABHOCTU OJIOKOB JTaOOpAaTOPHOM YCTAHOBKH, NMpUOOpa, HENPaBHJILHOW KOMMYTAIMU
DJIIEMEHTOB NIPU COCTaBICHMM M3MEPUTEIBHOIO KaHaJla WM HENPAaBWIBHBIX JEHCTBUI
oreparopa. B Takux ciaydasx HE0OXOJUMO NpPEKpaTUTh pabOTy M BBLICHUTH NPUYMHY, a B
TPYAHBIX CIy4asXx — OOpaTUTbCA K NpEnojaBaTeiio, WHKEHEepy J1adopaTOpUM HIIM TEXHUKY-
UHCTPYKTOPY.

Kareropuuecku 3amperniaercs BHITACKUBATh OJIOKU U3 CTOMKH, pa30uparh MpHOOpbI WU
yCTpaHATh HEMCIIPABHOCTU camMuM!

Pemaemble B s1abopaTopuu 3a7aud yNpaBiI€HHUs U KOHTPOJS KAHAJIOB CBSI3H SBIISIOTCS
yueOHbIMU. OHHU NPOBOJAATCS B CTPOIOM COOTBETCTBHM C TPeOOBAaHMSAMM MHCTPYKLUH IO IKC-
IUTyaTalliil U TOATOTaBIMBAIOT 00y4aeMbIX K KBATU()UIUPOBAHHOMY PEIICHHUIO SKCILTyaTalu-
OHHBIX U M3MEPHUTENbHBIX 3a/1a4 B Ipoliecce 00CIyKMBaHUsI 000PYAOBAaHUS TEIEKOMMYHHUKAIIH-
OHHBIX CUCTEM M CETEM.

1.3 TloaroroBka K BBIMOJIHEHHIO JJAOOPATOPHBIX paboOT

O0bem Kaxaoi abopaTOpHON pabOTHl MOKHO YCIIEIIHO BBIMIOJHUTH B OTBEACHHOE
ydeOHOe BpeMs TOJIBKO MIPH YCJIOBHHU TIIATENLHOW MPEIBAPUTENFHON MOATOTOBKH, B MpoIecce
KOTOPOH CTYJAEHTHI TOJKHBI:

a) TMOBTOPUTH TEOPETHUYECKHI MaTepHall, OTHOCAILIUICA K paboTe, MOIb3ysaCch KOHCIIEK-
TOM JIEKIMI U YKa3aHHOW JINTEPATYPOI;

0) XOpomIo yACHUTh MLedu paboThl, mporpamMmy palOOThl, BHIbBl peEIIAEMbIX
M3MEPUTENIbHBIX 3aJa4, UX (PU3NUYECKHUI CMBICIT, TOPSAO0K BBITOJHEHUS pabOThI;



B) PpacCMOTPETh CXEMY 3JICKTPUYECKYIO CTPYKTYPHYIO JJaOOpaTOPHOW YCTAaHOBKH, BBI-
SICHUTb THUIIbI CPCACTB H3MepeHHﬁ, KOTOPBIC MOT'YT MCIIOJIB30BATHCA IJI OKCIICPUMCHTAJIBHOI'O
VICCIICI0BAHMS;

I) H3Y4YUTh TEXHUYECKHE BO3MOXXHOCTH Ja0OpPATOPHOW yCTAaHOBKM M MaKeTa, OpPTraHBbI
YHpaBJICHUA, UHAUKAOWU U IMOAKIIFOYCHUSA CPCIACTB I/I3MepeHI/If/'I, HX UCXOOHOC COCTOAHUC MCPEC/
IPOBE/ICHUEM M3MEpEeHHUH, paboTy ¢ mpudopaMu U 0OBEKTaMH M3MEPEHU IPH MPOBEICHUH H3-
MEpEHHIA, METOJIUKY CHSTHUS OTCUCTHBIX 3HAYCHUI MIOKA3aHUI CPEIICTB H3MEPEHUIA;

J) TOArOTOBHTH B  paboueil  TeTpagu 1m0  JaOOpAaTOPHOMY  MPAKTUKYMY
(opmanu3oBaHHBIC [aHHBIC W TAOJUIBI HW3MEPCHUIl, B COOTBETCTBHU C YCTaHOBJICHHBIMHU
dopmamu.

[To pe3ynbratam MOATOTOBKU CTYJCHTHI ITOJYYalOT JOMYCK Ha IPOBEACHME Jlaboparop-
HBIX paboT.

1.4 Tlopstok BBITIOJTHEHHS JIAOOPATOPHBIX PaboT

JIaGopartopHblie pabOThI BBITIOMHSIOTCA C COOJIIOJIEHUEM CIEAYIONUX TPEOOBaHUM:

1. Ha omnom pabodyem MecTe I0OMycKaroTcs K paboTe CMeHa B COCTaBe 2-3 CTYACHTOB.
OnuH U3 CTyIEeHTOB sBiseTCs cTapiuM. KakIplil 4jieH CMEHBI TOJKEH BECTH padouyro TeTpaab
10 1a00PATOPHBIM 3aHSATHSIM.

2. PaboTsI BBITIOIHSAIOTCS TIO TPaHKy, COCTABICHHOMY HA BECh MIEPHO U3YUCHHS JHC-
[UTUTAHBI, CTYICHTHI 3apaHee 3HAKOMSITCS ¢ 3TUM TpaUKOM U C TIOCIEA0BATEIHHOCTHIO BBITOJ-
HEHUs padorT.

3. K xaxpgoi pabote mpuiaraeTcsi METOAMYECKOE PYKOBOJICTBO K J1abOpaToOpHOM pa-
6ote. PaboThI MOCTPOEHBI MO MPUHITUITY MOBBIIIEHUS CI0KHOCTU U Ka)/1as Mocieayooias pado-
Ta MCIOJB3YET B OMPEEICHHOM 00beMe Pe3yNbTaThl MPEAbIIYIIEH, YTO IeJaeT HEBO3ZMOXKHBIM
BBITIOJTHEHHE MOCIIEAYIOIEH paboThl 0e3 BHIMOTHEHUS MPEAbIAYIICH.

4. Ilepen Hauamom pabOTHl HEOOXOIUMO MPOBEPUTH UCXOAHOE COCTOSTHUE 000pYI0Ba-
HUS ¥ TOTOBHOCTH pabodero Mecra K MPOBEICHUIO PadOTHI M COOONTUTH MPEIOIaBaTeI0 O Io-
TOBHOCTHU WJIM HETOTOBHOCTH K TIPOBEICHHIO PA0OTHI.

5. Pemrenue 3KCEpUMEHTATBHBIX 3a/1a4 HAYMHACTCS ¢ KOMMYTAIIMA CXEMBI COCJTUH -
HUH, B Mpoliecce KOTOPOH OCyIIeCTBISETCS] HEO0OXOIMMOE COSAMHEHHE 00bEeKTa U3MEPEHHUs C
WU3MEPUTENBHBIMHI TPUOOpaMU, KOMMYTAIIUIO CXEMbI COCIMHEHUIN pacueT BBITOIHSAET CaMOCTOs-
TenbHO. [lpu 3TOM 0c000 TIHIATETHLHO KOHTPOIUPYETCS MONSIPHOCTh MOIKIIOYSHHS] HCTOUHUKOB
MUTaHUS U U3MEPUTETBHBIX MPUOOPOB. [IpaBUIBHOCTH COSAMHEHUS DIIEMEHTOB CXEMBbl U TOJ-
KITFOUEHUS] U3MEPUTENBHBIX MPUOOPOB MPOBEPSIOT TEXHUK WU MPEmoJaBaTeNb 0 BKIIOUEHUS
CXEMBI M H3MEPUTEITBHBIX PHOOPOB B CETh 10| HAMTPSHKCHHE.

CTyneHThl HE WMEIOT IpaBa MPUCTYNATh K BBITOJHCHHUIO JTAOOPATOPHOH pabOTHI
0e3 pa3pelieHHs MPETo1aBaTesl.

6. JlabGopatopHass paboTa BBITOJTHSICTCS TOJ HAOMIOACHHEM MPENOIaBATeIs MU
nepcoHasia J1adbopaTopuu.

7. VI3mepurenbHbIe MPUOOPHI yCTaHABIUBAIOTCSA Ha pabodyeM CTOje ¢ y4eToM obecrie-
YeHHsI CBOOOHOTO JOCTYIa KO BCEM OpraHaM MOAKITIOYCHUS, PETYJIUPOBKHA U YIPABICHUS UMHU
U B COOTBETCTBUU C MX padO4YMM IMOJIOKEHHEM; UX HAJI0 pacroiaraTh TaK, 94ToObI ObLIIO y00HO
YUTaTh MOKa3aHUs MPUOOPOB U MCKIIOUUTH OMMOKM napaiuiakca. [Ipubopsl, pacmnonoxeHHbIE B
1a00paTOPHOM CTOMKE BHIHUMATD 3aMpPeIaeTCsl.



8.  Ilocne BeImoNHEHMS 3agaHus paboyee MECTO IIPUBOANUTCS B UCXOTHOE COCTOSHHE.
1.5 INopspok opopmieHus oryera

Otder O mMpoJENaHHON IabOpaTOpHOW pPAbOTE COCTABISETCS KaXIBIM CTYICHTOM B
COOTBETCTBUM C yKa3aHHbIMHM ()OpMaMU B TETpaad IO J1a0OPaTOPHOMY HPAKTUKYMY IO CXEMe
"Terpaab B TeTpaau", KOTOpas [OJDKHA BBIIIOJIHATH POJIb OINOPHOTO KOHCIEKTa B Oasuce
HENpepbIBHON HOArOTOBKM W IPU PELIEHUH KOHKPETHBIX Y4eOHBIX M  Hay4yHO-
UCCIICIOBATEIbCKUX  3a/a4  M3Yy4YEHHMs M M3MEpPUTEIBHOIO  KOHTPOJSA  anmapaTypbl
TEJICKOMMYHHUKAIIMOHHBIX CUCTEM M CeTel B mporiecce ooyueHus B BY3e.

OTuer NOKEH cofepKaTh TUTYJIBbHBIN JIMCT (cTpaHuua 1 TeTpaau JaHHOIO 3aHATHSA), JIH-
CTBI PELLEHUS TIOCTABICHHBIX 33/1a4 U 3aKIFOYUTEIbHBINA JIUCT OTUETHOCTH.

TuTynpHBIA JIMCT pacrojaraeTcsi Ha NPaBOM CTpaHUIE TETpaaud MO J1abopaTopHOMY
IIPAaKTUKYMY, 3aKJIIOYUTENIbHBIA — Ha JIEBOW cTpaHule. Mexay HUMH Ha JBOMHOM DPa3BOpOTE
TETPaJX PACHOJIAralOTCsl JIUCThI peIIEHHs] TOCTABICHHBIX 3a/1a4.

TutynbHBIN JIMCT TOJDKEH COIEPIKATh!

1. Tunm m Homep paboTHl B COOTBETCTBUHU C I'paMKOM IPOXOXKICHUS J1aOOPaTOPHOTO
IPaKTUKyMa;

2. HaWMEHOBaHHME, IIETb U IPOTPaMMy paboTHI;

3. obopynoBaHue pabo4ero Mecra;

4. wuHbopManOHHBIH 0a3uc paboTHI.

dopmalin30BaHHbIE (POPMBI JIMUCTOB BKIIIOUEHBI B COCTAB METOIUYECKOTO IOCOOUSI.

JUId 1osyd4eHus: OTYETHOCTU CTYAEHT JOJDKEH NMPEACTaBUTH OTYET, IOATBEPIUTH AOCTO-
BEPHOCTb IMOJIyYEHHBIX PE3yJIbTATOB, MOSICHUTh (PU3UUYECKHI CMBICI COCTABISIOLIMX MPEICTaB-
JSIEMBIX PE3Y/IbTATOB U OTBETUTH HA KOHTPOJIbHBIE BOIPOCHI.

1.6 Yka3anus no texHuke 0e30IMacHOCTH

IIpn BbIMOJHeHMH J1a00pPaTOPHBIX PadoT Heo0XOAMMO COOMIOATH CJIeAyIoLHe
NpaBHJIA TEXHUKH 0€30MIaCHOCTH.

1. Ilpucrymas x pabote, cienyeT O3HAKOMUTHCS C WCTOYHMKAMU MUTaHHUS pabovero
MecTa, CIoco0aMu X BKIIIOUEHUS, SKCILTyaTallud U BBIKITIOUEHHS.

2. OmpenenuTb MeCTa MOJIKIIOYCHUS JTA0OPATOPHOTO 0OOPYIOBAHHS U W3MEPHUTEIBHBIX
npuOOpPOB, YOEIUTHCS B LIETOCTHOCTU PO3ETOK, BUJIOK U IIHYPOB MUTAHMUSL.

3. TlpoBepuTh HaIMUYUE Yy UCIOIB3YEMOTO OOOPYIOBAHHS W W3MEPHUTENBHBIX TPUOOPOB
3aLIUTHOTO 3a3€MJICHUSI.

4. Tlepen mpoBeIeHHEM U3MEPEHUH  yOEIUThCS B  LEJIOCTHOCTH  H3OJISILIUU
COEMHUTENBHBIX MPOBOAHUKOB M U3MEPUTENbHBIX KaOeme.

5. Paboty Ha 000pyn0oBaHMM MPOBOAUTH CTPOTO B COOTBETCTBUHU C MPEAYCMOTPEHHBIM
3aJaHleM, 0co00e BHUMAaHUE, YAETs NMPaBUIbHOMY MOJAKIIOYEHHUIO CUTHAIBHBIX M KOPITYCHBIX
MITEKEPOB K 00bEKTaM U3MEPEHUH U TTPHOOpaMm.

6. 3ampemiaercs MpUKacaTbCs pyKaMU K 3aKMMaM, HaXOISALIMMCS IO/ HalpsDKEHUEM;
HaJIMYME HANpPHKEHMs Ha 3aKUMax JIEMEHTOB CXEMbI CIEAYyeT IpOBEPSATh TOJIBKO
U3MEPUTEIIBHBIM IPUOOPOM.



7. 3ampemiaercsi OCTaBISITH 03 HAOMIOJAEHUS O0OpyJAOBaHHE U HW3MEPUTEIbHBIC
npuOOPHI, MOAKIIOYCHHBIE K UCTOYHUKY MMUTAIOIIEr0 HAMPSHKEHUS.
8. Bce wu3MeHeHHMs B KOMIUIGKTallMM OOOpYIOBaHMS, a TaKKe YCTpaHEHUE
HEUCIPAaBHOCTEN MPOU3BOIUTCS TOJIBKO MOCIE OTKIFOYEHNUS HCTOUHUKOB TUTaHUS.
Byabre ocropoxkHbl mpu padore ¢ BbicokMM HanpsikeHuem! CoOJronaiite
NMPaBUJIA TEXHUKH 0€30MaCHOCTH!



JlaGopatopHas padora Ne 1

Konep LHCIT UKM-30

1 Hean paboThI:

1. 3akpenuTth 3HaHHS 10 MeToAaM KoaupoBaHus B kaHanax L[CII, meTonam HenmHEHHO-
ro KOJUPOBaHUSA 1O A-3aKOHY KBa3WJIOTapu(PMHUUIECKOTO KOMIIAHIUPOBAHMS.
2. UccnenoBare ocHoBHBIE 3Tanbl kogupoanus B LICIT MKM-30. OBnageTs METOAUKOM

CUHTE3a CTPYKTYpPBI KOJOBOI'O CJIOBA Ha BBIXOJIE Ko/iepa, ucnoibs3yemoro B LICIT.

2 3aganmue:

1. 3yuuts Ha3zHaueHue, coctaB U KoHCTpykuuto [{CIT MKM-30.
2. N3yuuth cipaBouHblii Matepuan B [1] ¢.50-67, 96-102.
3. Ilpoiitu TecT, aKTUBUPYIOUIHMA TPOTPaMMy MOAETHPOBAHUS.

4. IIpoBectu uccieoBaHle KOJUPOBAHUS C IIOMOILBIO IPOTrpaMMbl MOJEIUPOBAHUSL.

3 Ilops10K BHINOJHEHUS PadoThI.

JIaGoparopHoe 3aHSITHE OCHOBAHO Ha BHIIOJHEHUH KOMIIBIOTEPHONH MPOrpaMMbl, O3BO-
JSIFOIEH MOJMYYUTh HE0OXO0AUMBIE TEOPETUYECKHE CBEACHNUS, IPOMTH TECTUPOBAHUE HA UX YCBO-
€HHE U, B JAJIbHENIIEM, TPOBECTU HAIJISAHOE MOJEIUPOBAHHE BCEX IIAarOB KOJUPOBAHUS.

CTyneHT OJIKEeH MOJIYyYUTh OT MPEenoaBaTelis 3Ha4YeHHe OTYETa B YCIOBHBIX €IMHUIAX,
[I0CJIE€ YCIIEHIHOTO TECTUPOBAHMS BBECTH IIOJIyYEHHOE 3HAUYEHUE B COOTBETCTBYIOIIEE «OKHO»
IIPOrpaMMBbl, POAHATU3NPOBATH KaXKJbIM 3Tall KOAUPOBAHUS, 3aHECTH OCHOBHBIE JAHHBIE BCEX

9TaIlOB B OTYCT I10 pa60Te, CICJIaTb BBIBOIGI.

Huxe npuBeieHs! OCHOBHBIE 3Tambl pa0OTHI IPOTPaAMMBI-CUMYJIATOPA.
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3anaHHLIf OTCHeT: 537 ue

ChopMUpoBaHHLIR Koa: (11100010

MeTonuyeckan oWwLMeka KESHTOE SHMA, BHOCUMAA KOLEPOM, AOCTATOYHO BEMK A [S8C0MCTHDE SHAYEHUE DLLMGKH
KESHTOBAHWA MOET AOCTHNATE BEAWYMHE LWAra KEAHTOESHMA).

18 YMEHELEHMA OWMAKH KESHTOESHWA B ASKOLEPE HCMONESYETCA KOPPEKTHPYIOW MEA 3TAN0HHEIN CHIHAN,
PAEHEIA NOAOBHHE LWIATS KESHT OBaHHA.

Ero uecnonesosaHqe 06eCnedMBaET CHUHEHWE A0COMNDTHOMD SHAYEHWA OWMEKM KESHTOBAHWA A0 BEMHYMHE! HE
NPEELILARILERN NONOEWHE! LWAra KESHTOBSHWA.

JeficTerrensHo, kogosoi korabunaumy '11100010" cooteercTeyer aTanoHHell curdan Ua.c.=57By.e.,
koaupyereii orcuiT Uotoueta=h97y.e.
Toraa owMtka KESHTOBEHHA, BHECEHHAA KOQSPOM, COCTABMT -21y.e., YTo HE MPEBEIAET WATa KEAHTOBSHWA
[OTCYET HaXoaMTEA B B-M CErMEHTE, MAe War KBaHToBaHKA 32y.e.].

MpH AEKOAHPOBAHHH MPHOSENEHME 4ONDAHWTENEHOMD KOPPEKTHPYIOLLErD 3TAMN0HA, PABHOMD NONDEHHE Wara
KBaHTOBaHuA B-ro cerrerta [16y.e.] gact Ue.c.=h92y e
Toraa oWMika KESHTOESHWA, EHECEHHSA KOAEKOM [KOLEPOM W AEKOAEP0M), COCTAEMT -0Y.8., 4TO HE NPEBLIWAET
MOAOEHHE! WAra KEAHTOEaHMA [0TCYET HaX0aMTCA B B-M CEMMEHTE, MAE LWAM KEAHTOBSHWA 32y.e.].

Tatnuua 3TANOHHBIX CHIHANOE |

s NosTopurs )v Jancwe

) Meno X Brixon
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4 Otuer no padore

1. Pacuer Bcex IMPOMCEIKYTOUHBIX 3HAYCHMUI BBIYMCIICHHI Koac€pa B MIpoLeCcCe€ CpaBHCHUA

3HA4YCHHA OT4YETA M €ro OCTAaTKOB C 3TAJIOHHBIMHU 3HAYCHHUAMH COOTBETCTBYIOIIHUX CCI-

MEHTOB KOJIepa.

2. JIBonuHOE 3HaUYEHUE, COOTBETCTBYIOIICE BHIXOJHOMY IIU(PPOBOMY CUTHATY KOJepa.
3. OueHka OmMOKY KBAaHTOBAHUSL.

4. CocTaBuTh CTPYKTYpHYIO cxemy kogepa MKM-30.

5. 3aHECTH OCHOBHBIE JJAHHBIE BCEX 3TAINOB B OTYET MO padoTe.

6. Cnenarh BbIBOBI.

5 KOHTpOJIbeIe BOITPOCHI.

1. Ha3BaTh 31€MEHTBI CTPYKTYPHOI CXEMBI KOZEpa.

2. CKOJIBKO BCET0 CETMEHTOB HUCIIOJIb3YETCs IIPU KOAUPOBAHUU 110 A-3aKOHY KOM-
HaHAUPOBAHUS?

3. Kak u3menseTcs 3HaueHue 11ara KBaHTOBaHUsI OT CETMEHTA K CETMEHTY?

4. CKOJIBKO pa3ps0B OTBOJUTCS HA HOMEP CErMEHTa B IIU(PPOBOM KOJI€ OTCUETA MPH

KOJAUPOBAaHUH 1O A-3aKOHY KOMIIaHAUPOBaHUS?

5. CKOJIBbKO pa3psI0B OTBOJUTCS HA 3HAUEHUE OTCUYETA B CErMEHTE IIPU KOJUPOBA-
HUU N0 A-3aKOHY KOMIIaHAUPOBAHUS?

6. CKOJIBbKO pa3ps0B OTBOAUTCS HA 3HAK MOJSIPHOCTH OTCUeTa B IU(PPOBOM KOJie
oTcUeTa IPU KOAUPOBAHUHU 11O A-3aKOHY KOMIIAHIUPOBAHUSA?

1. [lepeuncnure 3HaYEHUS 3TAJOHHBIX HAPSKEHUH, BBIPA)KEHHBIX B YCIIOBHBIX
€MHMIIAX B HYJIEBOM CEIMEHTE.

8. Ilepeuncnure 3HaYEHUS 3TAJIOHHBIX HAPSKEHUH, BBIPAKEHHBIX B YCIIOBHBIX
€MHHIIAX B IISITOM CETMEHTE.

9. [lepeuncnure 3HaYEHUS 3TAJIOHHBIX HAIPSKEHUH, BBIPAKEHHBIX B YCIIOBHBIX
€MHMIIAX B CEIbMOM CETMEHTE.

10. HOHCHI/ITC, KaKoM Tyl KOACPa UCHTOJIB3YCTCA B JTAHHOM cnyqae?

PexomenioBaHHasi JuTEpaTYpa

1. B.B. Kpyxmanes, B.H.I'opauenko, A.Jl. Mouenos. LludpoBsie cucrems! nepesa-
yu: YaeOHoe nmocooue mist By3oB /Ilog pen. A.JI. ModenoBa. — M.: I'opsiuas nuaust — Tenexowm,

2013. - 352 c.: ni.
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JlabopaTtopHas padorta Ne 2

Hexoaep LHCIT UKM-30

1 Heas padoThI:

1. 3akpenuTh 3HaHUS MO MeTOoaM JaekoaupoBanus B kananax LICII, meTonam HennHEH-
HOT'O KOJIMPOBAHUS MO A-3aKOHY KBa3HJIOTapHU(PMUIECKOTO KOMIAHAHNPOBAHUS.
2. UccnepoBath ocHoBHbIE 3Tanbl koaupoBanus B LICIT UKM-30. OBnaners MeTOANKOM

CHHTE3a CTPYKTYPBI KOAOBOI'O CJIOBA HAa BBIXOJAE ACKOACpa, UCIIOJIB3YyEMOTI'O B HCH

2 3ananue:

1. 3yuuts Ha3zHaueHue, coctaB U KoHcTpykuuto LICIT MKM-30.
2. N3yunth cipaBouHblii Matepuan B [1] ¢.50-67, 96-102.
3. Ilpoiitu TecT, aKTUBUPYIOUIHMA TPOTPaAMMy MOAETHPOBAHUS.

4. IIpoBectu uccieoBaHue JEKOAUPOBAHUS C TOMOLIBIO IPOrPaMMBbl MO/IETUPOBAHUS.

3 Ilops10K BHINOJHEHUs PadoThI.

JIaGopaTopHoe 3aHSITHE OCHOBAHO Ha BHINOJHEHUH KOMIIBIOTEPHON MPOrpaMMbl, O3BO-
JSIFOIEH MOJYYUTh HE0OXOAUMBIE TEOPETUYECKHE CBEACHNUS, IPOMTH TECTUPOBAaHUE HA UX YCBO-
€HUE U, B JAJIbHENIIEM, TPOBECTU HAIJISAHOE MOJEIUPOBAHKE BCEX IIArOB IEKOAUPOBAHUS.

CTyneHT oJKEeH MOJIyYUTh OT MpernojaBaTelis 3HaueHUe IBONYHOI0 BOCBMUPA3PSAHOTO
KOJla, UMUTHPYIOILIEr0 BXOAHON KaHAJIbHBIM CUTHAJI JIEKOJepa, MOCJIe YCIEIIHOIO TeCTUPOBaHUS
BBECTU IIOJYyYEHHOE 3HAYEHHE B COOTBETCTBYIOILEE «OKHO» MPOTrpaMMbl, IPOaHAIN3HPOBATh
KaX/IbIif 9Tan 1eKOAUPOBAaHUs, 3aHECTH OCHOBHBIE JAHHBIE BCEX ATAIIOB B OTYET IO pabdoTe, cie-

JIaTh BBIBO/BI.

Hmxe IMPUBCACHBI OCHOBHBIC OTallbI pa6OTBI IporpaMmaI-CUMYJIATOpPA.
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—
£ B eandd

10101110
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@ OnpegeneHne NoNAPHOCTA OTCUETE il

MoNApHOCTE OTCUeTa (Bro 2HaK) ONPEAenseTca N0 NepEOMY CHMEDNY

KOOOEOH KOMEWHELUKWK CNeay|e 06pasom:

ecnu nepeei cumean "0", To nonapHocTe OTPVIULATENEHAS,

2Cnu Nepeslii cureon "1", To nonapHocTe MONOXMTENBHAA.

Bawa komOuHauwma: 10101110

T.K nepebiA cumBon B Bawew KoMOMHaLMK

"1", To nonapHocTb MNOJIOKUTESIbBHASA .

e |

AOONOOIONNNNONINIOONINNS

ML

4

@ Onpegenedie BENMYHHEI OTCHETA - I Dlil

| »

Benuyura omcyema kodupyemcs u, COOMeemcmeeHHO,
derodupyemcs e dea amana.

[PEROMEHAYETCA SAMHCEIBATE A3NEHENWME PACCYHAEHHA]

Bbixon |
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@Onpe,qenewe BENMYMHEl OTCYETE - ||:||£I

Y
fMepeoe: =
CHavana onpenenieTon CErMEHT, B KOTOPOM HEX0OMTCA OTCHET.
K.aabiil CerteHT WreeT ceol Hokdep [oT 0 g 7). 3ToT HoMEp B ABOMYHOM NPEACT ABAEHUM
FAKMOHEH BHYTPM KOLOS0A KOMEHHALM.
310 BTOPON, TRETME M YETEERTEIN CHMEOEL 1010 1110-- HOMER CEMMAEHTS - 2
3TO OFHAYEET, YTO BENHYMHA CHIHANE HIXOQHTCA MEHaY 32 . 64 JTE
32 - OCHOBHOW 3TANOHHBIA ClrHan.
1 Hanswe
Brixon |
-
a | Bl

@ OnpegeneHne BEAMYNHEI OTCYETA - IEIIEI

Y
Bmopoe: —
Heofixon o onpegendTe, ckoneko HyxHo nprtaewTe k, JOCHOBHOMY 3TANOHHOMY CHTHANY,
YTOBEI BOCCTAHOBMTE oTcHeT. [lnA 3Tora Kamgomy CerteHTy CooTEETCTEYIT HE TONbKD OCHOBHLIE
ATaNoHHbIE chrHankl, Ho W no YeTeipe JONDAHWTENEHERL 3TANDOHHERX CUTHANA. [ana kask-
[0M0 CEMMEHT S OHM PESHEIE], KOMGMHMPYA KOTOPEIE MOKHD EOCCTIHOBMT b MCXOGHEIR OTCYET.
0 TOM KaKME GON0AHWT ENEHEIS 3TAA0HHEIE CHMHANE COOTEETCTEYIT PaSHEIM CEMMEHT At MOKHD
YIHATE W3 TA0MHUEL, HIHAE KHOMKY | 2 I . Ona Bawed korguHauKe 3TANOHHEIE
CHMHANE cregymowme: [FE——— 32

2 HonoaHurensiee: 16, 8, 4, 2. Hanewe

Brxon |

-
| | 2l
[ e e O e |
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T OnpegeneHne BENMYNHEI OTCYETE — IEIIlI

Hanee: =

ConocTaskt 4onanHHTENBHEIE 3TAAOHEIE CHMrHANEI C NOCAEAHUNMM YETEIPEMSA CHMBD MU
BEEA,EHHOM KOg0B0M KOordGHHALMM;

JononHMTENEHEIE STANOHHEIE CUFHAMEL 16 ] 4 2

MNacneaHHE CHAMECNE KOMOHHALLMM 1 1 1 1]

' ECAKM AON0AHMT & NEHOMY 3T3N0HHDRY CHrHSNY COOTEETCTEYET S0 MHMLLG
T0O OH QOGAENAETCA K OCHOEHOMY 3TANDHHOMY CHIHENY

- Bblxnﬂ

[ EP

3 - £CAM HOAE, TO - HET HDanswe
;
]
<

@ Onpegenerne BEENNYNHE OTCHETE - | I:Ilil

FY
Umak,
32+ 16-1 +8-1+4-1+2-0=60
Ha PHCYHEKE NOKA3aHBC CrHMm UEETOR - OCHOEHOM 3TAN0HHEIA CHEHAaN
KpaCHbIM UEETOM - CYrra LONONHHTENEHERY 3TAN0OHHBIR CHIHAN0E
4
Brixon |
-
4 | L [

Z[anee, IMOCJIC ACKOANUPOBAaHUA OTCUCTA CICAYCT YACHUTDH aJITOPUTM pa60TBI ACKOoACpa 1Mo

CTPYKTYpHOM cxeme niekoaepa. [l 3Toro Heo6XoaMMO aKTUBUPOBATh KHOIKY «CxeMay.

20



Bl CrpykrypHan ceema gekogepa MIKM-30

06 3nemeHTax gekonepa

- 0] x|

Youmrens

FaCT FIC2

Norvika seiGopa F3C

U pposoii akcnaHaep

Peructp narari

® OTpuuaTent:

KOMMEHTAPWIA:

CeliMac NPOHCHOMHT NPHEM KOGOB0A
KOM-

Bunaunm. Mpeobpacopatent
noeneqoea-

TEMEHOMD KO3 B NAPANNEnkHsIl pac-

Yk Gl MPHECAAT B PETHCTR NAMATH
SANOMMHA0TEA [MPHHLKN paBOTEl TPHr-
repa).

M EMTALT

Heunurens

P3CH F3ac2
Noruka eeidopa $3C

Un$poEoil akcnaHiep
Peruetp narami4

MNpeofipazosarent NOCNSI0EATENEHOMD KOLE B NaPaNNeeHeIH

A GYaeT NOAAPHOCTE

KOMMEHTAFP WA

MpHWeaWME HMNYNECE! 32 ... a8 noc-
TYNZOT B BKCNAHAER, TAE POPHHPROTEA
CHMHAME] 40A YNpaBneHua P30, 3 uM-
nynkc al ynpaenaeT creHod eeIGopa,
KOTOPAA HANPABNAeT W Ha P3AC T

WM 3T 2. B 33BHCHMOCTH OT 3T0r0
Ha BEIROAE YoHNuTEnA fynet cooTeeTe-
TBYOLLL3A NONAPHOGTE BEIXCAHOND G-
Hana.

B® CrpykrypHan crema gexogepa VIKM-30

CTCH M YMTaKTe ']:-5}_'1-11‘1

Yeummens

Fac2

Noruka eeifiopa P3C

Unpposoil akcnaHiep

Peructp nararu

nDEDﬁDaSDBaTEfIb NOCNE00BATENEHOrD KOAA B NapaniensHei
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B® CrpyxrypHan cxema aexogepa MKM-30 = IDIEI

Cif M UMTAHT

® OTpuuaTensHan Yeunurent

KOMMEHTAFRWIA:

F3aCc1 F3aC2
E Bnoke P 3IC NPOMHCROOHT o OpMHpO-

BaHue AWM-2 cHrHana, KOTOpeIH Fa- Noruka eeifopa PAC
TEM NOCTYNAET Ha COOTEETCTEROLUMA
RO YCHIHTENA.

EHWMAHIAE!

Ha eeimoge $3C pOpHUpYeTEA WPPOBDKH 3KCNaHOE]
CAHONONAPHSIA curhant s D

Pervctp nararu

I'IpeoﬁpasoBaTenb NOCNEAOEST eABHOrO KOga B napanneanbln

B® CrpykrypHan ceema gexogepa MIKM-30 = IDIiI

Oif M HMTAHTE

Yeounurens

F3Cc1 Facz
!:Icunmen? HMEeT 2 BHOLE - HHEER-

THPUOLLHI H HEHHBERTHROLLIH, Noruka eeitiopa F3C

B A aHHOM cryqae curdan ¢ P 3C-1

NOGTYNAET Ha HHESPTHRYOLLMHA BHOA,

T.K. OH B CHere PEC pOpMMpYETEA ¢

OfpATHOM NOAADHOCTER, NOSTOMY Ha

B IHO0E NONYHAEH EHIHAN & U mepposai 3kcnaniep
NONGKHTEE-

HOH NONARHOCTER.

KOMMEHTAFPMWEA:

PeruwcTp narsari

I'IpeoﬁpasosaTenb NOCASA0EATENEHOMD KOAE B NapannenbHbIA

4 Ortuer no padore

1. Pacuer Bcex MpOMEKYTOUHBIX 3HAUEHUI BBIUMCIECHUN JIeKoJiepa B Ipolecce JeKOIu-
pOBaHUSI.

2. JIeonunoe 3HaueHne AVUM oTtdeta B BUE ACCATUIHOTO YHCIIA, COOTBETCTBYIOIIEE BhI-
XOJIHOMY CUTHAITy JIeKOiepa.

3. Ouenka omuOKM KBaHTOBAHUS.

4. CocTaBUTh CTPYKTYpHYIO cxemy koaepa MKM-30.

5. 3aHecTH OCHOBHBIC JJaHHBIE BCEX 3TAIMOB B OTYET MO padoTe.
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6. CnenaTh BEIBOJILI.

5 KoHTpoJibHBIE BONIPOCHI.

1. Ha3Batb 351eMEHTHI CTPYKTYPHOH CXEMBI I€KOAEpa.

2. CKOJIBKO BCEro CerMEeHTOB UCIOJIB3YETCS MPU KOJUPOBAHUU 1O A-3aKOHY KOMITAH/IH-
poBaHus?

3. Kak u3Mensiercs 3HaueHue 11ara KBaHTOBaHHsI OT CETMEHTa K CErMEHTY?

4. CKOJIbKO pa3psiioB OTBOJAUTCS HA HOMEP CEerMeHTa B IIM(PPOBOM KO/ OTCUETa IIPU KO-
JUPOBAHUU MO A-3aKOHY KOMITaHUPOBaHUS?

5. CKOJBKO pa3psI0B OTBOAMUTCSA HAa 3HAUEHHUE OTCUETA B CETMEHTE IPU KOJUPOBAHUHU T10
A-3aKOHY KOMITaHIUPOBaHUsA?

6. CKOJIBKO pa3psiioB OTBOAUTCS Ha 3HAK MOJIIPHOCTU OTCYETa B LIM(PPOBOM KOZE OTCUE-
Ta IpU KOJUPOBAHUU 1O A-3aKOHY KOMIIaHAUPOBAHUS?

7. Ilepeuncnute 3HAYEHUS STAJIOHHBIX HANPSDKEHUM, BBIPAXKEHHBIX B YCJIOBHBIX €IWHMU-
11aX B TPETHEM CEIMEHTE.

8. Ilepeuncnure 3Ha4EHUs] FTAJIOHHBIX HANpsHKEHUH, BHIPAXKEHHBIX B YCIOBHBIX €IMHU-
11aX B YETBEPTOM CETMEHTE.

9. Ilepeuncnute 3HAYEHUS STATOHHBIX HANPSDKEHUH, BRIPAKEHHBIX B YCIOBHBIX €IUHH-
11aX B IIECTOM CETMEHTE.

10. HOHCHI/ITG, KaKOM THII ACKOACpa UCIIOJIBb3YCTCS B JaHHOM cnyt{ae?

PexomeHnnoBaHHas JJuTepaTypa

1. B.B. Kpyxwmanes, B.H.I'opauenko, A./l. Mouenos. LludpoBbie cucreMsl nepeaayu:

YuebHoe nmocodbue st By30B /[log pen. A.JI. ModenoBa. — M.: T'opsiaast munamst — Tenexom,

2013. - 352 c.: nin.
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JlabopaTtopHas pabota Ne3

JluHeiinbie koAbl NRZ, AMI

1 Heanb padorbl: 3aKpenuTh 3HAHUS 10 METOJAM JIMHEHHOTO0 KOAMPOBAHMS B TPAaKTaX
LICII. HUccnenoBath OCHOBHBIE 3Tanbl (popmupoBanus muHeiHbIX K0g0B NRZ u AMI, npumens-
embix B L[CII. OBnanerb METOAMKOM CHUHTE3a CTPYKTYpPbl JIMHEHUHBIX KOJOB, MCIIOIb3YEMbIX B

LICII.

2 3amanmue:

1. I3yunts maboparophyro ycraHoBKY «JIuneiinsiii Tpakt LICIT».

2. [TomyunTh 3HAYCHUSI KOJIOBBIX TIOCHUIOK (Tabymma 3.1).

3. BEINOTHUTH pacyeTHYIO 4acTh. 3alucaTh CBOM BapuaHT 3a/1aHus B Tabnuiy 3.2 u me-
peBecTH B ko NRZ u AMI.

4. 3apucoBaTh KOJAUPOBAHHBIN UK (PUCYHOK 3.1).

5. [IpoBecTu uccnenoBanue.

Tabmuna 3.1 — UcxoaHble 3HaY€HNS KOLOBBIX ITOCHLIOK

%Yl Y2 Y3 Y4

2
111,0/0{1/0{1/1{1}0/0{1{1/1{0{0{1}0/1{0/1{0{0f1{0}0|0|1{0|2{1|0/0
2/1/0/1/1/1/0/0{1}1/1/0{1/1/0/{0|0{1/0f{1|1/0/0/{0|0J1|2{1/1|2/0/0|0
310/1/1/1/0/0{1/0}1/0[{1/0[1{0/0/0}1{0|1/1{0/0|1|0/0|2/0|0f2}1|2|0
410/1/0/0{0/1/0{1]1{0/0[{0/0{0|1/0}1{1/0{0j1{1]1/0}0[1]0/1/0[1]0|1
510/0/0/1/0/1/1/0/0/0[0|{0O1/0/2{0j1{1{2/0/0[2j1|0}j1|2/20/0]1]|0f1

Tabnuna 3.2 - [lepeBenute ncxonHoro kojaa B kog NRZ u AM

Y1 Y2 Y3 Y4

AMI NRZ | Kog
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Pucynok 3.1 — KoaupoBaHHBIN UK

3 [lopsi10K BHINOJIHEHUS PAOOTHI

Cobepure cxemy HccIeI0BaHUN, H300paXEHHYIO Ha pUCYHKE 3.2.

° NEPEAAHO o JNIMHERHBIE KOMbl
o e e 0000 00 = MUX o ® BBH (NRZ) o o
Ve sososes © unu_(AMI)
Kona ® MunK (B3ZS) .
® CMI (MAHYECTEP) | BLIEOP
KOPA
e e 0000 00 > x1 o ® nuT (PST) o

Zle e e 8 0 0 0 @
YCTAHOBKA KOfIA

KT3 KT4
e 00000 0 0 > X2 KT A 4 l(—))) ir‘,}
¥le oo eoeoeee ¥ _4@,9 TMHEAHBIA » \]'/
YCTAHOBKA KOfIA h = Koner A PN
RZ Y _)) \;‘J/
000 000 0 > X3 1
Yile s o o 0 0 0 @ A ° °
¥ koma L KT2 l/\/l)j\ ) ®OPMMPOBATENb
o o T o
e e ®
F1 F2 F3
SOPMUPOBATENL - ©OPMWPOBATENL L]
JIPABNERA ?| vamnscos Semor T | o
K kanany B K BHELLUHEeN CUHXPOHU3aLnK K kaHany A
ocumnnorpada ocuunnorpada ocumnnorpada

Pucynok 3.2 - Cxema uccienoBaHuit

ITocnemoBaTeIEHOCTE HCCIEOBAHMS:

— ycraHoBuTe Ha peructpax Y1, Y2, Y3 u Y4 nBouuHslii Ko npuBeAEHHBIN B TabmmIe ]
JUTSI BaIlleTO BapHaHTa;

— C TIOMOIIBbIO PYYKH CHHXPOHH3AIUS OCIHIIIorpada, pacnoiokeHHOH Ha JICBOH MMaHe-
JIM YCTAaHOBKH, MOXHO JIETKO PaCCMOTPETh BECh IIUKJI MYJIBTHIICKCHPOBAHHOTO TIOTOKA;

— ycra"osute koa NRZ;
25



(Y1);

— HacTpoiTte ocimuiorpad, 4ToObl Ha dKpaHe OBLIT BUJICH MEPBBIA 8§ OWTOBBIN MOTOK

— 3apUCYITE OCUUIIIOTPAMMY;

— C IIOMOIIBIO PYYKHU «CHHXPOHH3ALHA ocunﬂnorpa(ba» Ha JICBOH ITaHEeIN YCTaHOBKH,

MepeIBUTaCM OCHUIIIOTPaMMYy, 3apUCYHTE OCITUILIOTpaMMbI TOTOKOB Y2, Y3 u Y4,

— ycra"oBute koa AMI;

— 3apucyiiTe ociuiorpaMmmbsl ToTokoB Y1, Y2, Y3 u Y4.

IIpumep BbINOJTHEHHS

Bapuanr 3apanus:

Y1

Y2 Y3 Y4

0/{1/1/1/1/0}1{0{1/1/1/0/0/1/0(1]1/1{0/0|0f1}1{0(1|0|0[1|0|1

AMI INRZ | Kon

CurHan Ha BBIXOJIC KOJEpa.

Suzz(t) I | I I

] | 1

U UL L JLgl e

Y I | | |

| |
vt oty oot

Pucynok 3.3 - Curnan Ha BBIXOJ€E KoJepa

26



Cobupaem cxemy U3MepeHuit (pucyHoK 3.2).
YcTaHaBMBaeM Ha PErUCTPax 3aJaHHYIO KOJOBYIO KOMOMHAIIUIO.
Ha xonepe BeiOupaem nuHenbIH K01 NRZ.

Ocmmnorpad HacTpanBaeM Tak 4yToO ObuT BujeH Y1

Y1

3apHuCOBBIBAEM OCLUILIOTPAMMY.
C nomouIpIo pyyKku «CHHXPOHH3AIHS ocuuiuiorpaday Ha JIeBOH MaHeln YCTaHOBKH, Ie-

peABUTAaEM OCHHUIUIOTPAMMY, U 3apHCOBBIBAEM BCE OCTAIbHBIE TTOTOKU Y2, Y3, Y4.

Y2

Ha xoxepe BeiOupaem iuHeHbIH K01 AMI.

3apucoBbiBaeM ocmyuIorpaMMel motokoB Y1, Y2, Y3 u Y4,

Y1l

27



4 Ot4et 1o padorte

1. IIpuBectu cxemMy UCCleI0BaHUM.
2. [IpuBecTu 3HaUEHUS KOJOBBIX MOCHUIOK (Tabmuia 3.2).
3. [TokazaTk CUTHAT HA BBIXOJE KOJEPA.

4. CnenaThb BBIBOJBI.

PexomengoBaHHas JuTepaTypa

1. B.B. Kpyxmanes, B.H.I'opauenko, A./l. Mouenos. LludpoBbie cucteMsl nepeaayu:

VYyebOnoe nmocobue amns By3oB /Ilox pen. A.Jl. MouenoBa. — M.: ['opsiuast nunus — Tenexom,

2013. - 352 c.: uin.

5 KoHTpo/1bHBIE BONIPOCHI

1.[Tosicaute TepmuH u cyTh Koga NRZ.

2. JlaiiTe XapakTepuCTHKY JIMHEHHBIX KoaoB LCII.

3. Ilosicaute TepMuH U cyTh koga AMI.

4. [ToscHuTe, MOYeMy B TUHUU UCTIOJIB3YIOTCS KOJIBI C HYJIEBOM MOCTOSTHHOM COCTaBIIs-
IOIIEH B CTIEKTpe?

5. IlosicanTe HU3NUECKYIO CYyTh MTHOBEHHOT'O aMIUTUTY/IHOTO CIIEKTPa CHTHANA.

6. [losicauTte, 3aueM HEOOXOJMMBI BCTAaBKU B JIMHEHHBIN CUTHAT MIPH JUIMHHBIX CEPUIX
HyJei B ”HPOPMALIMOHHOM CUTHae?

7. IlosicHuTEe TEpPMUH «HapYyIICHHUE TPaBHiIa YePEIOBAHIS.

8. Iloscaure QyHKIMH JIeKoaepa nepeaaun B annaparype LICII.
28



9. [lepeunciure OCHOBHBIC TPEOOBAHUS K KOy TIEpEIayu.
10. ITepeuncianTe OCHOBHBIE XapaKTEPUCTUKH KOJIOB.
11. TosicauTe, TO KAKOMY MPU3HAKY JCKOJAEP TpaKTa MprueMa ONpeaeseT HATNIHE TeX-

HOJIOTUYECKOU BCTABKU?

PexomMenioBaHHasi uTEpaTYpa

1. B.B. Kpyxwmanes, B.H.I'opauenko, A.Jl. ModenoB. [{udpoBbie cucTeMbl epeiayn:
YueOHoe nmocobue s By30B /Ilog pea. A.Jl. MouenoBa. — M.: ['opsiuas nuHus — Tenekom,

2013. - 352 c.: nin.
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JlabopaTtopHas pabota Ned

Annaparypa rpynnooopasoBanusi BTopuuHoi u Tperudnoit LICII
Ha npumepe LICII UKM-480
Heab padorsi: M3yuenne HazHAUYEHUA, COCTaBa, KOHCTPYKIIMH U OCHOBHBIX MapaMeTpOB

KOMILJIEKCa anmaparypbl TPETHYHOHN TIE3MOXPOHHOM ¢ poBoi cucteMbl nepenaun MKM-480.

3aganmue:

1. 3yuuts Ha3HaueHue, coctaB U KoHcTpyKuuto LICIT MKM-480.

2. W3yuuth HazHaueHwue u coctaB croek CAIIK-1, CBBI-1V,

CTBI u COJIT, Bxomsmux B coctaB LICIT MKM-480.

3. CocraBHUTh TPAKT MPOXOXKACHUS curHayioB 1o maructpanu L{CIT MKM-480.

4. llpuBecTu anropuTMsbl ynpasieHus U koHTpods obopynoBanus LICIT UKM-480 u BbI-

IMOJIHUTH U3MCPCHUS MMApaMCTPOB CUI'HAJIOB U TPAKTOB.

1 KpaTkue TeopeTH4ecKue CBeIeHUs!

Kommiekc anmapaTypsl TpeTHYHOM IUIE3MOXPOHHOW IM(POBON CHCTEMBI MEpeadyu
(LICTI) eBpomeiickoit nepapxun UKM-480 (pucyHok 4.1)npeaHa3HaveH Ui OpraHU3aliy KaHa-
JIOB 112 BHYTPU30HOBBIX U MaruCTpajibHbIX y4acTKaxX MEepBUUHON ceTu no kabensm tuna MKT-4
C KOAKCHAJIbHBIMU MapaMu Majoro auamerpa (1.2/4.6 mm). AnnapaTypa obOecriedrBaeT OpraHu-
3aruto 10 480 kananoB TY mpu cKOpOCTH Mepeadyu rpynmnoBoro noroka 34368 kout/c.

JIuHEeMHbIN TpakT OpraHU30BaH M0 OJHO KabenbHOW cxeMme. MakcuMainbHas JalbHOCTh
cBsA3u 2500 kM, HOMUHaJIbHAS JUIMHA PETEHEPALIMOHHOIO YYacTKa 3 KM.

KoncrpyktusHo kommieke annapatypsl LICIT MKM-400 BbimonaHEH B BUJE pa3/ieibHBIX CTOEK,
KOTOpBIE MOT'YT OBbITh JINOO YCTAHOBJIEHBI PSAOM U CMOHTHPOBAHBI B €IMHYIO KOHCTPYKIIHIO, JIH-
00 paznenpHO.

Croitika CALIK-1 nmeer metammueckuid kapkac pasmepamu 2600x x120x225 mm, B Ko-
TOpPOM pa3MELIAIOTCsl ChbEMHBIE METAUIMYECKUE KapKachl, NPEJHA3HAYCHHbIE /IS yCTAaHOBKHU
obopynoBanus AKY-30 (mo getbipéx mtyk), KCO u HEChEMHBIE KapKachl IJIsI yCTPOMCTBA BBO-
na YB u aya ycTaHOBKHM KOMIUJIEKTOB MUCTOYHHKOB diekTponuTanus KD (10 4eThipéx mrTyk).
Macca croiiku CALIK-1 ¢ omanm kommuiektomM AKY-30 He Oonee 35 xr (Macca MOJHOCTBIO

YKOMIUIEKTOBAaHHOM CTOMKH He 6osiee 50 Kr).
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Croiika CBBI'-1Y umeer metaiuinueckuid kapkac pazmepamu 2600x x120x225 MM, B Ko-
TOPOM pa3MEILIAIOTCS ChEMHBIE METAUIMYECKUE KapKachl, IPEJHA3HAYEHHbIE JJIS YCTAaHOBKU
ob0opynoBanus KBBI'-1V (no uersipéx mryk), KCU, KCC-Y u HechEéMHBIE KapKachl Ui ycTa-
HOBKH MCTOYHUKOB BTOpHUHOro 3nekrponutanus MBOII (1o Bockmu mTyk). Macca ojgHOCTbIO
YKOMIIJIEKTOBAaHHOMU CTOMKHU He Ooiee 80 Kr.
Croiika CTBI" umeer meraminyeckuii kapkac pasmepamu 2600x x600x225 mu, B K0oTO-
pPOM pa3MeUIaloTCsl ChEMHBIE METAITIMYECKHE KapKachl MPEIHAa3HAUYEHHBIE JUIsl YCTAaHOBKU 000-
pynoBanust K T B I' (o ueThIpéx mITyK), 1 HEChEMHBIN KapKac Il YCTAHOBKH OJIOKOB ITaHEH
oOcnyxuBanus [10. Macca noJIHOCThIO YKOMIUIEKTOBaHHOM cToliku He 6osee 200 Kr.
Croiika COJIT umeer Metaimuueckuil kapkac pazmepamu 2600x x600x225 um, B KOTOPBIH
HETIOCPEJCTBEHHO YCTAaHABJIMBAIOTCS COOTBETCTBYIOIIME YCTpOMCTBa M OJIoKM. Macca mosHO-

CTBIO YKOMITJIEKTOBaHHOMU cTOWKH He O6ojee 200 Kr.
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Pucynok 4.1 — CtpykrypHas cxema KomIuiekca ammaparypsl MKM-480

2 OGopynoBaHue pabo4yero Mecra
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1.Yuebnas maructpanb MKM-480. YueOHas Maructpanb MOACIUPYET YIACTOK CEITbCKOM

nepBuYHON cetn. OHA BKIIIOYAET B ceOs IB€ OKOHEYHBIX CTAHIMHU ( CTaHuus A M cTaHuus b) u

nBa HPII, coenunenusie kabemem KCIIIT 1x4x1,2.

2.Kommuiekc cpencTB u3MepeHu.

3.KoMIIeKT TeXHHYECKOM TOKYMEHTAIHH.

3 Copnep:xanne u opopMJiIeHHE 0THETA

Otuer COHCPIKHUT:

1.Ha3Banue, nenb 1adopatopHoii paboThI.

2.KpaTkue TeopeTuuecKre CBeICHHS.

3.P63y.]'II>TaTbI BBLITIOJTHEHMS 3aJJaHU.

4.BbIBOIBI IO paboTe.

N o g k~ w e

OTuet odopmiseTcs B TETPAAH MO Ja00PaTOPHOMY MPAKTHKYMY.

4 IlopsAoK BBINOJTHEHUsI Pad0ThI

[Tponecc BoInoMHEHUS 1a00PAaTOPHOI pabOTHI IPEyCMaTPUBAET:

WHIUBUAYAJIBbHYIO IIOATOTOBKY K pa60Te 34 CUCT BPEMCHH, IPCAYCMOTPEHHOI'O B IIPpOTpaMMe

AUCHUIIIIMHBI Ha CaMOCTOATCIIbHYIO pa60Ty;
JOIIYCK K CaMOCTOATCIbHBIM 3KCIICPUMCHTAJIbHBIM MCCIICAOBAHHUAM,
BBITTOJTHCHHUE SKCIICPUMCHTAJIbHBIX I/ICCJ'IeI[OBaHI/Iﬁ B COOTBCTCTBHH C 3aJJTaHHUEM,

3alIUTY MOJTYYCHHBIX PC3YJIbTATOB C UX TCOPCTUICCKUM 000CHOBaHUEM.

5 KoHTpoJIbHBbIE BONIPOCHI

O0bsicaute HasHauenue [{CIT MKM-480.

HazoBute ckopocts nepenaun rpymnmnooro noroka MKM-480.
[Mepeuncnure coctas anmapatyps! LICIT MKM-480.
OObsicuuTe Ha3HaYeHue U ykaxure coctaB CALIK—1. '
HazoBure @ynkiun komruiekra AKY-30.

Ha3zoBute ocnoBHble napameTpbl komiuiekta AKY-30.

[Tepeuncnure MpUIMHBI cpadbaTHIBAaHUS CUCTEMBI curHanu3anuu komiuiekra AKY-30.
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8. Q. HazoBute OyHKIIUM CUCTEMBI CITY)KECOHOM CBSI3H.

9. OObsacHUTE Ha3HAUeHUE U yKaxxuTe coctaB CBBI-1V.

10. HazoBure ®ynkiuu kommiekra KBBI-1V.

11. Ha3oBute ocHOBHBIE MapaMeTpsl komruiekta KBBI'-1V.

12. TlepeuncauTe NpUUMHBI CpabaThIBAHUS CUCTEMbI CUTHaM3anuu croiiku CBBI-1V.
13. O6wscuuTe Ha3HaueHue u ykaxure coctas CTBI .

14. HazoBure ®@ynkuuu komiiekra KTBI'.

15. HazoBure ocHOBHBIE MapameTpsl komruiekTa KTBI'.

16. IlepeunciauTe NpUUKMHBI CpabaThIBaHUS CUCTeMbl cUTHayM3auu ctoiiku CTBI. !
17. O6bscuure Haznauenue COJIT.

18. [Tepeuncnure coctaB obopynoanust COJIT.

19. HazoBure ocnoBusbie napametpst OJIT, 1T u CC.

20. HazoBure ocHoBHbIe napamerpsl TMY u TMM.

PexomenoBaHHas JuTEpaTypa

1. WBanos B.U., 'opauenko B.H., TTonos I'.H. I{udpoBsie u aHaioroBbie CuCTEMbI
nepegaud. - M.: u3a. I'opsiuas munus - Tenexowm, 2003. — 232 c.: wit.

2. Kpyxmanes B.B., I'opneenxko B.H., MauenoB A./[. OcHOBBI mocTpoeHUs
TEJIEKOMUHUKAIIMOHHBIX CHUCTEMBI ceTeil: YueOHuMK Juis By30B — M.: m3a. l'opsduas nuHus -
Tenexom, 2008. — 424 c.: un.

3. AnexkceeB E.b.., Topaumenxo B.H., Kpyxmanés B.B. IIpoextupoBanue u
TEeXHUYECKasl HKCIUTyaTalust HU(PPOBBIX TEIEKOMMYHUKAIIMOHHBIX CUCTEM U ceTell - M.: m3n.
I'opstuas muaMs - Tenexkom, 2008. — 392 c.: .

4. Texauueckoe onucanue NKM-480.
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JlabopaTtopHas padora Ne 5

Kananabnbiii myabTumiexkcop MK-2048

eab padoThI.

1.13ydenne nmpuHIUIIOB noctpoeHus anmaparypsl MK-2048 u GyHKIIMOHAIBHBIX CXEM
OTJIEJIbHBIX Y3JI0B

2. V3MepeHusi COOTBETCTBYIOIIUX JJIEKTPUUYECKUX XaPAKTEPUCTUK KaHAJIOB C LEJIbIO
MIPOBEPKU UX COOTBETCTBHUSA CYIECTBYIOIIUM HOPMaM.

3ananmue:

1. U3yuuts npuHuunel noctpoenus anmnaparypsl MK-2048 u QyHKIIMOHAIBHBIE CXEMBbI
OTJICIBHBIX Y3JIOB.

2. IIpoBectn M3MepeHUsi COOTBETCTBYIOIIMX IJICKTPUUYECKUX XAPAKTEPUCTHUK KAHAJIOB C
LEJIBI0 TIPOBEPKU UX COOTBETCTBUS CYIICCTBYIONIUM HopMaM. [IpuBecTn cxemy KaHab-
HOTO MYJIbTUILIEKCOPA TJIE3UOXPOHHON HEpaAPXUH.

KpaTtkue TeopeTnueckue cBeeHust
1 Ha3znauenue

MHoro¢gyHKIMOHaTbHAS KaHanooOpasylomas anmnaparypa ¢ rMOKUM KOH(pUIypHpoBa-
HUEM U yrpaBieHueM moaepHusupoBanHas (MK-2048/T'K) npegna3znauena aias GopMUpoBaHUS
NEPBUYHBIX HU(POBBIX MOTOKOB CO CKOPOCThIO mepenaun 2048 xbut/c, ¢ obecrieueHueM ciie-
TYIOIIUX (PYHKITUH:

- o0pa3oBaHMe pa3IMYHbIX aHAJIOTOBBIX U IIU(PPOBBIX KaHAJIbHBIX HHTEP(ENCOB;

- BBIJICJIEHUE YAaCTH KaHAJOB W3 MepBUYHOro LugpoBoro mnotoka 2048k6ut/c (c
U(PPOBBIM TPAH3UTOM OCTAIbHBIX KaHAJIOB);

- o0pa3oBaHue IPYNIOBBIX KAHAJIOB IUPKYJISIPHOH CBSI3U (KOH(EpEeHII-KaHaJIOB);

- KPOCCHPOBKA KaHAJIOB B MpeJieNax IPYyHmbl (10 YeThIpeX) NEePBUYHBIX HUPPOBBIX
MOTOKOB C IMPOrpaMMUPYeMOil KoHpUTryparmeii KoOMMyTallMOHHOM MaTpHIIbI;

- oOpa3oBanue wuHTep(elica co ckopocThio mepenaun n x 64 kbut/c (1 £ n<
31) o Pek. V.35 MCO-T;

- oOpa3zoBanue U-unTepdeiica s AocTyna K LUGPOBBIM CETAM C MHTETpanueit
ciyx6 (LICUC-ISDN);

- nepeaaya curHanuzanuu ot aboHenta kK ATC u curHangoB ynpaBieHHS U B3aUMO-
neiicteus (CYB) mexny ATC;

- JIOKQJIbHBIN U JUCTAHIIMOHHBIH MOHUTOPUHT COCTOSIHUS 000PY/I0BaHUs U KayecTBa
nepegaBaeMoil HHpopmanuy;

- JUCTAHIIMOHHOE YIIpaBjieHHe KOH(UTYpHUpOBAaHUEM COEAMHEHUN dYepe3 KaHaj
yIIpaBJICHUSL.

B anmmaparype MK-2048/T'K ycranaBnuBaercst (1o TpeOOBaHMIO 3aKa3yHKa) JTUOO HJIeK-
tpuyeckuii (mo Pek.G.703), mubo, mpu MCIOJIB30BaHUU JOMIOJHUTEIHLHOIO 000PYI0BaHUs, ONTHU-
yeckuit (o Pex.(G.957) nepBuunslii iudpoBoii uHTEpdEiic.
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B cocrase anmmapatyper MK-2048/T'K umeercst psin B3auMo3aMeHsIEMbIX OJIOKOB, o0ec-
MEYUBAIOIINX 00PA30BAHKE CIICYIOIINX aHATIOTOBBIX U MU(PPOBLIX UHTEP(HEHCOB:

a) 2-x/4-x-npoBoaHblil nuaTepdeiic kanana TY ¢ E/M-curnanuszamnmei;

0) 2-x/4-x-nipoBoaHbIi uHTEep(etic kanana TY ¢ nepenadeit CYB mo n1ByMm BEIIETICHHBIM
CUTHAJIbHBIM KaHaJIaMm;

B) CTAaHIIMOHHBIK U a0OHEHTCKUH HWHTep(elch 2-X-MpoBoaHOro kanaita TY mist moa-
KIIFOUEHUS MPSMOT0 a0OHEHTa;

r) 3-x-mipoBoiHBIN HHTEep(deiic kaHama TY (aByxmpoBoaHas aOOHEHTCKas JIMHHS + Mpo-
BOJI OT TAHTEHTHI) JIJIS MIOAKIIIOUEHHUSI OIepaTopoB omnepaTuBHO-TexHoJoruueckoi casizu (OTC)
K KOH(epeHII-KaHaly;

1) COHANpPAaBJICHHBIM U MPOTHUBOHANPABICHHBIA UHTEP(EHCh OCHOBHOTO U(PPOBOTO Ka-
Hana (OLIK) co ckopocTrio mepenaun 64 ko6ut/c (o Pek.G.703);

e) uatepdeiic TUPPOBHIX KaHAIOB TEepeIayn JaHHBIX, COOTBETCTBYIOIIMIA Pexomenma-
mun V.35 MCDO-T;

k) BMecTo st kaHaiuoB TU wumu OLUK B MK-2048/T'K mMoxeT ObITh OpraHu30BaH HH-
Tepdeiic kaHana nepenaun 3BykoBoro Bemianus (3B) mepBoro kimacca nubo nByx kaHaioB 3B
BTOpPOTO Kjacca. Takyke MOXKeT ObITh opraHu3oBaH uHTepdeiic kaHama 3B  Bbicmiero kiacca
BMmecTo mecty kanaioB TY (OLIK) ¢ moMoripio 6J10KOB, YCTAaHOBICHHBIX BMECTO YaCTU KaHAJb-
HBIX MOJYJEH;

3) U-untepdeiic mns goctynma K mudpoBeM ceTssM ¢ uHTerpamuen cimyx6 (LICHC-
ISDN) o Pexomennanuu Pex.G.961MCO-T.

Nmeercs moaudukanusa rudkoro mynbruruiekcopa MK-2048/T'K (anmaparypa MBTK-
2), KOTOpasi BBINOJHEHA B CEKIIMU EBPOKOHCTPYKIMHK C IIUPUHOM 197

[TapameTps! anmapatypsl o0ecrieynBaroTcs B npenenax TY mpu TeMnepaType OKpyKaro-
e cpensl o 5 10 40 rpan.C M OTHOCHTENBHOM BIaKHOCTH Bo3ayxa 1o 80% (npu temnepa-
Type 25 rpan.C).

2 OCHOBHBIE TEXHUYECKHUE JIAaHHBIE

2.1. KoHCTpyKTHBHBIE TapaMETPbI

2.1.1. TI'abGaputnsie pazmepsl cexiuu MK-2048/ 'K (MBTK-2): 480x238x223mm.

2.1.2. Macca cexnnu ¢ kominiekroM miat MK-2048/TK ue 6oaee 12,5 kr.

2.2. DAeKTponuTaHue

2.2.1. HanpsikeHue BHEIIHEro UCTOYHHMKA mUTaHus Munyc 60B, nomyctumoe konebanue
HanpspkeHus ot 48 1o 72 B (mpu nutanuu ot MuHyc 24 B nomyctumMble npenensl N3MEHEHUS OT
19 no 29 B).

2.2.2. llcopomeTpuueckoe HanpsKeHHe Myabcaluil uctounuka e 6omee 0,005B.

2.2.3. Tok, noTpebisieMblii cucTeMON KOHTpouisl U curHanm3auuu cekuun MK-2048/TK,
He 6oiee 0,15 A.

2.3. DneKTpruYeCcKue napaMeTphl

2.3.1. ITapametps!l kaHanoB TY coorBercTBytoT Pexkomenmaumsam G.712, G.713, G.714
MCO-T.

2.3.2. Ilapametpsl uaTEpPEiicoB 1udpoBeIX KaHAIOB (64 KOUT/C) COOTBETCTBYIOT Peko-
Mmegnamuu G.703 MCO-T.
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2.3.3 [Tapamerpsr iepBuyHOTO IM(poBOoTO HHTEpdeiica (2048 KOUT/C) COOTBETCTBYIOT

Pexomennmanmsam G.703, G.704, G.732 MCDO-T.
Cucrema aBTOMATHUYECKOTO KOHTPOJIS BhIZaeT BO BHemrHue yctpoiicta (YCO-01)

aBapHITHBIE CHUTHAJIBI MPU CIICAYIONINX aBAPUHHBIX CUTYAIHIX:

- OTCYTCTBHE NEPBUYHOI0O HalpspKeHUs nuTtaHus munyc 60 B (munyc 24B) u ot-
CYTCTBHE BTOPUYHBIX HAINPSHKEHUM MTUTaAHUS;

- nporajanue BbIXoMHOTO curHana 2048 k6ut/c Ha mepemaye (o Ja0OOMy W3
HaIpaBJICHUN);

- npornaganue BXogHoro curHana 2048 x6ut/c Ha npueme (1Mo J000My U3 Hallpas-

JIeHUM);

- MpoIajlaHue CUTHaja TakToBou cuuxponuzauuu 2048 xl';

- HapyllIeHne TAKTOBOM CMHXpoHm3aiuu 317

- HapyllleHWEe IUKIOBOW CHHXPOHHM3AIMU (HA MpuemMe, 1o Jo0oMy U3 HalpaBie-
HUN);

- HapyIICHUE CBEPXIIMKIOBON CHHXPOHHU3AIMU (Ha IpHUeMe, Mo JTI000MY U3 Halpas-
JICHUN);

- npueM curHaia ueAukanuu aBapuiiHoro cocrtosiaus CHUAC (mo mobomy u3
HalpaBJieHU);

- npuem curtana "M3BEIEHWE" B KO0 (no nro6omy 13 HarpaBieHUi);

- npuem curtana "M3BEIEHWE" B K16 (1o nmo0omy 13 HanpasiieHui);

- NoBbILIEHHE KO3 uireHTa omnubok B mpuHUMaeMoM curnaie 2048 kout/c go 10
* (110 MoGOMY U3 HAIPABICHHIN);

- noBbIlIeHNe Kod(duureHTa ommnOoK B mpuHUMaeMoM curHaie 2048 x6ut/c 1o
107 (mo T000MY U3 HarpaBlIeHUi).

O/HOBPEMEHHO B almapaType BKJIIOYAeTCss MHIAUKATOP aBapUUHOTO COCTOSHMSL.

3 Curnanuszauus

B anmaparype nMeroTcs UHIUKATOPbl COCTOSIHUS IE€pelaBaeMbIX U MPUHUMAEMBIX CHUT-
HaJIbHBIX KaHAJIOB, a TAKXKE BO3MOXHOCTb OJIOKHPOBKH KaHAJIOB (C MOMOIIBI0 KHOMKH); UH]IH-
KaTOpbl BEIOPAHHBIX HOMEPOB BXOASAIINX KaHAIa U HApPaBJIEHUSI M COOTBETCTBYIOLMX HOMEPOB
UCXOJALIMX KaHalla U HarpaBlieHHs (C IOMOIIbIO KHOIOK).

Cuctema aBTOMAaTHYECKOTO KOHTPOJIS 00eCreunBaeT mprueM KOMaH1 OJOKHPOBKHM KaHa-
n0B oT koMmiiekra YCO-01, MOHUTOpPHHTa JOKAJILHOTO WJIM IUCTAaHIIMOHHOTO, IPUEM 3aIIPOCOB
U Tiepesjadyy OTBETOB O COCTOSIHUM KaHaJlOB.

Amnmaparypa Mo3BojisieT o0ecrneuynBaTh KOHTPOJIb CHHMXKEHUS JOCTOBEPHOCTH IMepenaun
uH(pOopMalnu 1Mo HUKInYeckoMy n30biTouHoMy koay (CRC-4) B cootBercTBUM ¢ Pexomenaanu-
eit G.704 MCD-T.

4 CtpyKTypa UK

Mynstumiexcop MK-2048/T'K hopmupyer nepBudnbiii mugpoBoir motok 2048
KOUT/C CO CTaHAAPTHBIM LIUKJIOM B COOTBEeTCTBHH ¢ Pexomenmanusamu G.703, G.732  MCD-T.
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BpemenHoii cniekTp JauMHEHHOTO curHama (pUCYHOK 5.1) COCTOMT M3 TOCIENOBaTEIbLHO
CJIEAYIOIIMX JAPYT 3a APYroM CBEepXUUKIOB. Kaxawiii cBepxuuki cogaepxut 16 mukios (L1O -
I115). Hukibl, B cBOO o4epenb, pasaensatorcs Ha 32 kaHanbHbIX uHTepBana (KMO0-KM31), kax-
JIbIA M3 KOTOPBIX COCTOMT U3 BochbMu paspszos (P1 - P8).

JlnuTensHOCTh MKJIa paBHa 125 Mkc (oHa paBHa mepuoay auckperusanuu 70 = 1/ Fo),
JUTUTEIIBHOCTh CBEPXLMKIA - 2 MC, JJIMTEIbHOCTh KAHAJIBHOIO MHTEpBaNa - 3,9 MKC, IIUTENb-
HOCTb paspsia - 488 Hc.

KananbHble HHTEPBAJBI B K&KIOM LIUKIIE HYMEPYIOTCS CIEIYIOIIMM 00pa3oM:

KNO, K11, K12, .... K131.

Orcuer KM B nukne nHaumHaercs ¢ KMO, copepxaiero IUKIOBOH CHHXPOCHUTHAI
«0011011», nepenaBaembiii B P2 - P8 uerHbpix nukios ceepxuukia. Paszpsaa P1 8 KO Bo Bcex
[UKJIaX MCIIOJIB3YETCs JUI OpTaHM3aluy Hepeadn TUCKPETHOW WHPOPMALUU CO CKOPOCTHIO 8
k0oa. B HeueTHpIX mmkiax cumBoin paspsaa P3 B KO ucnone3yercs i nepeiadn CUTHaNIA O
HapyLIEHUHU LUKIOBOIO CHHXPOHM3MAa Ha MPOTUBOIOJIOKHYIO CTaHLMIO, P2 mMeer 3HaueHue
«1», a P6 ucnonw3yercs 1 nepegayd CUrHajla KOHTPOJISI OCTaTOYHOTO 3aTyXxaHus B 23-M Telie-
donnoMm kanane. Mcnons3oBanue cuMBoiioB paspsnos P4, PS5, P7, P8 B KMO HeueTHBIX LUKIOB
HE periiaMeHTUPYETCs U Ha UX MecTa popmupyercs «1».

[uxisl B cBEpXIIMKIIE HyMepyloTcs cienyromum odpazom: O, 111, 112, ..., 1115, oTcuer
LIMKJIOB B CBepXUuKJe HaunHaeTcs ¢ 11O, B kKoTopoM nepenaercsi CBEpXLUUKIOBON CUHXPOCUTHAI
«0000» B paspsgax Pl — P4 mectHaauaroro kananpHoro unrepBaia (KM16). CumBosst
octanbHbIX pazpsaoB KN16 B 110 umerot Bun: PS5 - «1», P7 -«0», P8 - «1», P6 ucnons3yercs st
nepeJayd CUTHaJla O HapyIIeHWH CBEPXLMKIOBOTO CMHXPOHHM3Ma Ha IMPOTHBOIIOJIOXKHYIO CTaH-
LUIO.

Kananbnsiii uatepBan KM16 B nukinax L{1- 1{15 ucnone3yercs ansg nepenayu curxHaia
ynpasinenus u B3aumoneicteus (CYB) mexny ATC (BbI30B, Habop HOMepa, OTBET, OTOOH U
T.11.). Kaxxnomy teneponnomy kanany (TK) orBogutces nBa ogHopaspsaHbix kaHaga CYB, korto-
phle pacronararTcsi B COOTBeTCTByOmMX pazpsgax KM-16 u mukiax cBepXIMKIa CISAYIOIINM
obpazom: TK1 B I11 (P1 u P2), TK2 B [12 (PT u P2), .... TKI 5 B [115 (P1 u P2); TK16 B II1 (P5 u
P6), TKI7 B 12 (PS5 u P6), ... TK30 B I{15 (P5 u P6).

Cumbozst P3, P7 K116 B mo0bIx 1uKIax cBepXIMKIa UMEIOT 3HaueHue "0", a CUMBOJIBI
P4, P8-"1". Takum o6pa3om, B K116 kaxmoro mukia ocymiectiusercs nepenada CYB s asyx
tenedonnbix kananoB (TK) u B TeueHue ceepxuukia odecneunBaercs nepenada CYB mis Bcex
30 TK.

Kananpuelie narepBansl KO u K16 ucnons3yroTes 11 nepeaadn HUKIOBOTO CUHXpPO-
curHana u CYB cooTBercTBeHHO, a kaHaibHble nHTepBaibel KU1 - KU15 u KU17 - K131 uc-
MoJIb3YIOTCA A1 nepenayr nHgopmarmu 30-tu TenedoHHbIX KaHAJIOB.
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Pucynok 5.1 - BpeMeHHO# CHEKTp TUHEHHOT0 CUTHajA (CTPYKTypa [UKIIA).

X — aBapuiHBIN CUTHAJI ITUKJIOBON CHHXPOHHU3AIINH;

Y - aBapuiiHBIN CUTHAJ CBEPXLUKIOBOM CHHXPOHU3ALNH;
Z — curHaj KOHTPOJIsl OCTaTOYHOTO 3aTyXaHus B 23 TeneoHHOM KaHaJle;
a - IepBbIM CUTHAJIBHBIA KaHAJI,

b - BTOpOIi CUTHANTBHBII KaHAIT;

IIH — 1uki HeYeTHBIN

Y - upki1 yeTHbIN

KU - xaHanbHbIN HHTEPBA

TK - TenedonHbIi KaHa

CK - curHanbHbIN KaHal

I0 - qukn

CLI C/C - cBepXLMKIOBOM CHHXPOCUTHAI

I C/C - uuknoBoi CHHXpOCHUTHAII

5 VerpoiictBo u pabora MK-2048/T'K

CtpykTypHas cxeMma NpHBeJieHa Ha PUCYHKE 5.2 U COAEPXKUT cienyromue OJIOoKU U Iuia-
THI:

- IUIaThl YCTPOMCTB NEpBUUHBIX diekTpuueckux crbikoB (YIIC) ¢ nukioBeiM u
CBEPXLUKIOBBIM (hazupoBaHueM HUPpoBbIX nMoTokoB El, oOpasyroniye 10 1eBATH MEPBUYHBIX
1 poBeIXx uHTEpPEiicos (2048 kout/c) mo Pek. G.703, G.704 MCD-T;

- I1aTa ycrpoictBa kpocc-kommytanuu kaHanos (YKK) ¢ nudpoBsiM cyMMupoBaHueM,
oOecrieynBaroIasi KOMMYTAIIUIO KaHAJIOB B IPYIIIE IO BOCBMHU MEPBUYHBIX MOTOKOB E1, a Takxke
o0Opa3oBaHNe KOH(pEPEHI[-KaHaJIOB;

- [U1aTa MyJIbTUILIEKCOpa-aeMyabTuIiekcopa (M) Bele/sseMbIX KaHAJIOB;

- IU1aThl KaHanbHbIX HHTEpdeticos (MK);

- J1aTa UHTEpQEiicoB KaHAIOB MOHUTOpPUHTA U cityxke0Hoi cBsi3u (MK-MCC);

- 070K KOHTpOJIsA, curHanm3anuu u ynpasienus (KCY);

- 010k BTOpHYHOTO AekTponutanus (BIT).
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Pucynok 5.2 - CtpykrypHas cxema mynstuiuiekcopa MK-2048
Ha pucynke 5.3 npezacraBieHo pa3MelieHle MOyJIel B OJIOKe.
VK-04 MK-04 MK-OLK MK-OLK MAa MK-MCC ync YKK KCY-4 BM-14

Pucynok 5.3 - Pacnionoxenue 6;10k0B B cekiiuu MyabTuiiekcopa MK-2048/T'K

[Tnara MK-04/3K npeagna3sHaueHa Jisl OpraHU3alMy IepeJadyn/mpuemMa 10 Tpex KaHaloB
TY ¢ 4-X-npoBOAHBIMU OKOHYAHUSIMH U JUI Nlepenadyn/mpruemMa curaainos E&M-curnanuzanuu.

[Mutanue nnatel MK-04/3K ocymiectBisieTcst OT cTaOUIN3UPOBAHHOIO UCTOYHUKA MUTA-
Husl ¢ HampspkeHueM Iitoc (5+£0,25B) u munyc (5+0,25B) B cocraBe ammaparypel MBTK-
2K(4U).
5.2.2. VIIC-4U npenHa3HayeH AJs OPraHU3AIMK CTHIKOB MO IU(PPOBBIM MEPBUYHBIM MTOTOKAM
(1o Tpex moTokoB E1) ¢ TaKTOBBIM, LIMKJIOBBIM U CBEPXIMKJIOBBIM (ha3upOBAHUEM.

Pexumbr pabotrer YIIC-4U obecrnieunBaroTcss BBOAOM KOMaH]I C JIMIEBOM MaHe n OJoKa
KCVY-4U nmu6o ¢ MecTHOTO WK yAaJIeHHOTO TEPMHUHAJIA.

Kpocc-kommyratop kananmoB (YKK) oGecrieunBaer criemyroniie BUABI COSTUHEHUN (B
COOTBETCTBHUU C 33JJaHHOM MPOrPaMMON):
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KOMMYyTaIuto Jiroooro u3 30 kanansHBIX HHTEpBaIOB (kpome KMO0, KM 16) Bxoasmux 1udpoBIx
MOTOKOB Ha J1000i 13 30 KaHAJIBHBIX MHTEPBAJIOB UCXOIAIIMX U(POBBIX TOTOKOB;
obpa3oBanue 10 21 koH(DepeHIH ¢ 00IUM KOJIMYECTBOM BXOJSAIINX B HUX KaHAJIOB He Oolee
64; i1 KaXJ0ro KaHaia, BXOISIIET0 B KOH(EPEHII-COSMHEHNE, MOXKET ObITh YCTaHOBIICHO J10-
IIOJIHUTEJIHOE 3aTyXaHHE 110 BXOJAY U IO BBIXOJY KaHaja JUlsl BbIpaBHUBAHUS YPOBHSI CUTHAJIA,
NPUHUMAEMOTo a0OHEHTaMHU, Y4aCTBYIOIIUMHU B KOH(EpEeHIINH;

KOMMYTAIMIO CUTHAJIbHBIX KaHaioB (CYB), oOpa3oBaHHBIX B paMKax cBepXmukioB B KI16.
[IporpaMMupoBaHre MUKPOIPOLIECCOPHOTO YCTPOMCTBA YIPABIEHUS KPOCC-KOMMYTaTOpPOM
MPOU3BOJIUTCS JIUOO OT MEPCOHATBHOI'O KOMITbIOTEPA, JIN0O OT yAaJeHHOr0 TepMUHAINA 110 KaHa-
Jy IMCTAaHIIMOHHOTO YIPABJICHUs, KOTOPHIH 00pasyeTcs Ha cBoOoaHbIX no3unusax B KMO (aubo B
KH131) mudposoro noroka E1, mepenaBaeMoro o JIMHEHHOMY TPaKTy.

KCYV BbimonHseT aBTOMaTUYECKUN KOHTPOJIb (YHKIIMOHUPOBAHUSI Y3JI0B MYJIbTUILIIEKCO-
pa ¥ KadecTBa Iepefadu/mpuemMa CUTHAIOB, (hOpMUpPYeT COOOIICHUsT Ha 3alpOChl JIOKATBHOTO
WIH YAAJIEHHOTO KOMIBIOTEPHOTO TEPMHHAJA, BBINOJIHSAET YIPABISIONINE KOMAaHAbI OT 3TOTO
TEpPMHHAJA, a TAKXKE 0TOOpakaeT Ha MHAMKATOpPaX MH(YOPMAIIHIO O TEKYIEM COCTOSHUU 000pYy-
JIOBaHMUSL.

HNK-MCC comepXuT NOporpaMMHpyeMbli MapHIpyTH3aTOp KaHAJOB MOHHMTOPHHTA U
yIpaBJeHUs, KOTOPbIN BBIIEISAET apECHBIE 3aIIPOCHl U KOMaH/bl Uil JAHHOTO MYJIBTUILIIEKCOPA,
o0ecrieynBaeT rnepeaady OTBETHBIX COOOIICHUH OT JaHHOTO y37a, a TaK)Ke TPAH3UT CHUTHAJIOB,
azpecoBaHHbIX K apyruM ctannusm cetn. UK-MCC opranu3yeT KaHai ciyXeOHOW CBSI3H C W3-
O6uparenbHbIM BbI30BOM (DTMF) u1g Bcex MOAKIIOYEHHBIX K JaHHOMY KaHaly CBsI3U a0OHEH-
TOB.

M/ BBINIOJIHAET COEIMHEHUE MEXKIY BHYTPEHHHUM INOpTOM EK Kpocc-KOMMyTaTropa M
oOmieit mmHo# (BHyTpeHHUH mopt Eo) moakmtoueHus 6;10koB kaHanbHbIX uHTEpdeiicos (MK), a
TAK)Ke COAEPIKUT YCTPOMCTBA MEPBUYHBIX CTHIKOB mopta F u mopra Fr/E, ycTpoiicTBO TaKTOBOM
CHUHXPOHM3AIMM, BbIpaOaThIBAIOIIEE OCHOBHYIO pPaOOuyyl0 4acTOTY M CHTHAJIbl YCTAHOBKH I10
IIUKJTYy ¥ CBEPXIIMKITY JUTS BCcex MoayJieii anmapatypel MBTK-2K(4U).

6. Be100p cTpyKTYyphI J1a0OpaTOPHOI YCTAaHOBKH

[Ipoananu3upoBaB BO3MOXKHbIE cXeMbl KOH(urypauuu anmapatypsl MK-2048/TK-E,
OCTaHOBUMCS Ha Y3JIOBOM MYJIBTHIUIEKCOPE KAHAJIOB C KPOCC-KOMMYTALlMEN KAaHAJIOB B IpyIIe
1o 3-x norokoB El. Tak kak 3Ta KoHQUTrypauus Haudosiee NOJHO Peaan3yeT BO3SMOXKHOCTH TU0-
Kol kaHamooOpasyromieil ammapatypsl MK-2048T'K/E B coctaBe 1a00opaTOpHOTO KOMILIEKCa
«IudpoBas BOIOKOHHO-ONTUYECKAS JTMHUS CBSI3U.

Tak kak J1abopaTopHasi yCTaHOBKA PACCUMTHIBAETCS HA TPU pabOYUX MECTa, TO MCXOIs W3
KOMIUIEKTHOCTH BbIOpanHoro obopynosanust CLIU u MU, nenecoobpazHo BeIOpaTh TOMOJIO-
THIO «IMHEHHAas I0CIeI0BATENIbHAs 1IENb» CONEPIKAIIYIO:

- JBa TepMHMHaIbHbIX MyJnbTHILIEKcOopa (MIII-155K) u ommH MynbTUIUIEKCOp BBO-
na/seiBosia (MLII-155K), koTopbie oGecrieunBaoT GOpMHUPOBAHUE U TIepeaady Mo ONTHU-
YyecKoii cpene arperatHoro noroka STM-1;

- TpU Y3JIOBBIX KaHajooOpazyroumx MyibTumsiekcopa MK-2048/T'K-E, komruiekrarus
KaXJI0r0 M3 KOTOpPbIX oOecrieunBaeT (popMupoBanue notoka El u3 mectu kaHaioB To-
HabHOM YacToThl (TY) 1 mectu ocHOBHBIX U poBbIX KaHaIoB (OLIK);
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TPH MEPCOHATBLHBIX KOMIBIOTEPA (JIOKABHBIX TEPMUHAJA), TOCPEACTBOM KOTOPBIX OyeT
o0ecreunBaThCs yrpaBieHHe 1 MOHUTOPUHT Beel IM(POBOIT cCHCTEMBI ITepeayn.
CrpykTypHas cxema JIabopaTopHOW yCTaHOBKH IIPUBEJICHA HA PUCYHKE 4.

Kaxnoe pabouee MeCTO yKOMIUIEKTOBAHO CIEAYIOIIMM 000pYIOBaHUEM:

TUOKUM Y3JIOBBIM KaHaJI000pa3yommm MyibTaiuiekcopom MK-2048/TK-E;
YCTpPOMCTBOM pa3BeTBiIeHUsI BXoAHBIX curHaioB TH u OLIK, npennaznauyeHHbIM ISl MO-
Jlad¥ OJHOro McToyHruka curHaia TY u ogHoro ncrouduka curajga OLK Ha xaxaeli u3
tpex moptoB 1wiatr MK-04/3K u HMK-OLIK/3K kanamooGpa3yromiero MyibTHILIEKCOPA
MK-2048/T’K-E;

KpOCC-TIJIaThl, sl YA0OCTBA MOAKIIOUEHHS] M3MEPUTENBbHOM anmapaTrypbl K BBIXOJIHBIM
HU3K04acTOTHBIM HHTepPericam MK-2048/T'K-E;

cHHXpoHHOTrO MyJnbTHILIEKcopa MIIIIS55K, npennaznadenHnoro mist ¢GopMHpPOBaHUS
CTM-1 u3 noroka E1, popmupyemoro MK-2048/T'’K-E, a tak xe mis nepenaun Ethernet
Tpaduka B cTpykrype CTM-1;

ANEKTPUUYECKOT0 Kpocca UG poBbiX MoToKoB El, nms KOMMyTaluu BBIXOJHOTO MOTOKA
E1 mynsrunnexcopa MK-2048/T'’K-E na sxoq MIIT155K;

IIEPCOHATIBHOI0 KOMITbIOTEPA, coenqunennoro ¢ MIIIT155K mo Ethernet u ¢ MK-2048/T'K-
E mo RS-232, nyis koHpUryprpOBaHUs 1 MOHUTOPUHTA 000PYIOBaHUS.

Tak >xe Ha paboyem Mecte Ne 2 ycraHoBIIeH OJIOK MTUTAHUS JIAOOPATOPHON YCTAHOBKH.

6.1 Dnexrpudeckoe conpsixenne MK-2048/I'K-E ¢ MUIT155K u ¢ okoHe4HBIM 000pYy-
JOBaHUEM

6.1.1 Conpspxenue mynbtumiekcopa MK-2048/I'K-E ¢ cuHxpoHHBIM MYJIbTHILIEKCO-

pom MIIIT1S5K.

Comnpsixkenne THOKOTO KaHanooOpasyrmiero mynbTuruiekcopa MK-2048/TK-E ¢ cun-

XpOHHBIM MyJsbTHILIEKCOpOoM MIIITISSK npousBoautes yepes cTaHAapTU30BaHHBIE JIEKTpUYE-
ckue uHTepdericel cormacHo pekomenganun MCD-T G.703, mapaMeTpsl JIEKTPHUECKUX WH-

TepdeiicoB 2048 kOuT/cek mpencTaBieHsl B Tabuie 5.1

Tabnuna 5.1 - mapameTpsl anekTpuueckux narepdeiico 2048 kOut/cex

ITapameTpsl curaia pexomenanus G.703
JluneitHOe KOAMpOBaHME HDB3
HommunanpHas 4acToTa CUTHAjIa 2,048 MI'11.
OTtHOocUTeIbHAS] HECTAOMIIBHOCTh YaCTOThI + 50x10E-6
Macka UMIyJIbCOB pexkomenanus G.703 puc.15
Tun kaGens CUMMETPUYHBIN
Harpy3ouHoe conpoTuBieHne (aKTHBHOE) 120 Om
HoMuHanbHOE TMKOBOE HANPsKEHUE 3B
[TukoBoe HampspKeHue mpodena 0+0,3B
HomunaneHast JJIMTENBHOCTD UMITYJIBCA 244uc
OTHOILIIEHUE aMIUTUTY/ OJIOKUTEIIBHON 1
OTPHULATENBHOM MOJISIPHOCTH B CEPEIUHE Ot 0,95 no 1,05
VMITYJIbCA MO JUIMTEIbHOCTH
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3aTyxaHue OTpa)KEHUS B IMAIa30HE:
or 51 mo 102 xI'x He menee 12 nb
ot 102 1o 2048 xI'y He meHee 18 n1b
ot 2048 mo 3072 xI' He menee 141b

Oxkonuanus nmopToB moTokoB E1 BeiBeeHbI Ha Kpocc-tuiaty anmnaparypsl MK-2048/T'K-E.

6.1.2 ConpspxkeHue ruOKOro MyJIbTHILIEKCOPA KAHAJIOB ¢ OKOHEYHBIM o0opynoBaHu-
eMm.

ConpspkeHne THOKOTO MYJIBTHIUIEKCOpPA KaHAJIOB C OKOHEYHBIM 000pyJI0BaHUEM POU3-
BoautTcs depe3 nudposbie uHTepdeiickt OLIK, cormacno Pekomenmamuu G.703.1. Diekrpude-
CKHE TTapaMeTpbl KOTOPBIX, MPEACTABICHBI B Ta0HIIe 5.2.

Tabmuna 5.2 - sanexrpudeckue napamerpsl OLK

[Tapametp 3HavyeHNE
Pa3max ¢azoBoro nposxkanus Ha Beixoje OIIK B quanazone yactot ot 20 0,25
I't mo 10 xI'u, EU, ue 6omee
3aTyxaHue cCOeIMHUTENbHON TuHUU Ha yactote 128 k"1, nb, He Gonee 3
YcToiunBOCTh K IepeHanpspkeHusv, B 500
HomuHansHOE TMKOBOE 3HaUEHHE MTOCHIIKH, B 1
JnuTenbHOCTh OAMHOYHOTO UMITyJibca Ha ypoBHe 0,5 B, mkc 3,90+0,39
JImMTeNnbHOCTh CABOEHHOTO UMITYJIbca Ha ypoBHE 0,5 B, Mkc 7,8+0,39

Oxonuanust mopto TS7 (time slot), TS8, TS9, TS10, TS11, TS12 undpoBbiXx KaHATBHBIX
UHTEPQEICOB BHIBEICHB Ha KPOCC-IJIATy ammaparypbl. Homepa mopToB COOTBETCTBYIOT HOMeE-
pam KU B cTpykType noroka E1

ComnpsikeHre MyJIBTHILIEKCOPA C aHAJIOTOBBIM HU3KOYAaCTOTHBIM 000pYIOBaHUEM MPOU3-
BOJAUTCA 4epe3 2x/4X MpOBOJAHbBIE aHAJIOTOBBIE KaHalbHblE MHTEp(QEICHl, cornacHo Pekomenna-
musm G.712/G.713(G.714/G.715) MCD-T, snektpudeckue napameTpbl KOTOPBIX MPEACTABICHBI
B Tabmuue 5.3. Oxonuanus noptoB 1S1, TS2, TS3, TS4, TS5, TS6 kananbHbIX UHTEpdEiicoB
BBIBEJICHBI Ha KPOCC-IIJIATY armaparypsl.

Tabmuma 5.3 - a7ekTpudeckre mapaMmeTpsl YeTHIPEXIIPOBOJHOTO KaHama TY

HanmenoBanue napamerpa TY kanan
2-X TIPOBOTHBIN 4-X IpOBOIHBII
3aKOH KOMITaHIMPOBAHUS A A
HomunaneHble n3mepurensubie ypoBHu Ha Bxoge | 0 nb| O nb 0 nb-13 nb-3,5 n1E4,3 nb
HomunanbHbIe U3MepUTEeNbHBIE YPOBHH Ha BhIxoae| -2 | -3,5| -7 +4, | -3,5| -13
ab | nb | nb |31nb| nb | 1b
YpoBeHsb neperpy3ku kopuaeka Ha 3 1b BbIlIe Ha 3 b BhIiIe
HOMMHAJILHOTO HOMHHAJIbHOTO
W3meHeHne 0cTaTOuHOTo 3aTyXaHHs aHaJIor- +0,2 nb +0,2 nb

axaior B teuenue 10 Mmun

BennunHa nckakxeHus 3aTyXaHHs Ha 4acTOTe + 0,3 n1b +0,3 n1b

1020 I'f OTHOCUTEIIFHO HOMUHAIBHOTO 3HAYEHU
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Bennumnna nckaxeHuil 3aTyxaHus OTHOCUTEIIBHO
3HaueHus Ha yactote 1020 ['q ans pexkxuma aHa-
nor-mrdpa u g pa-aHaiIor B [uana3oHe 4acToT:

HarpyxeHHoM Ha 600 Om

200-300 I'rg
300-400 I'g HE MEHEE HE MEHee
-0,3 nb - 0,25 nb
-0,3++1,01b -0,25 + 40,25 nb
400-600 I'x -0,3++0,75 nb + 0,25 nb
600-2400 I'xg -0,3++0,35 nb + 0,25 nb
2400-3000 I'g -0,3++0,551b | -0,25++0,45 nb
3000-3400 I'g -0,3++1,51b -0,25++0,9 nb
3400-3600 I'x HE MEHEe HE MEHee
-0,3 nb - 0,25 nb
Bxonubie v BBIXO/IHBIE COTIPOTUBIICHUS 600 Om 600 Om
[ITym B He3aHsATOM KaHazue, npu HY Bxoze, - 67 nb - 67 nb

6.1.3 BBoj BBIBOJ] CUTHAJIOB TAKTOBOM CUHXPOHH3AIIUN

BBoj BBIBOJ CHTHAJIOB TAKTOBOM CHHXPOHM3AWU npousBoauTcs uepes mopt SY N kpocc-
wiatel MK-2048/T'’K-E, snekrpuueckue mapamMeTpsl KOTOPBIX MpPEICTaBIeHBI B Tabmuue 5.4, B

coorBercTBUU ¢ Pek.(G.703 MCO-T.

Tabnuna 5.4 - Dnextpuyeckue napamerpsl CTC

ITapameTpsl cursana pexomenanus G.703.10
HomunansHas yacTtora cCUTHaja 2,048 MI'11.
OTHOCHUTENIbHAS HECTAOMIIBHOCTD YaCTOTHI + 50x10E-6
Tun xabens CHUMMETPUYHBIN
Harpy3ouHoe conpoTuBieHue (aKTUBHOE) 120 Om
MakcumanbHOE IMKOBOE HANPSKEHHE 1,9B
MuHNMaJIbHOE IMKOBOE HANPSKEHUE 1,0B
JonycTuMoe 3aTyXaHue COeAMHUTEIbHOU ot 0 no 6 nb
muann Ha Jactote 1024 xI'11.
3aryxaHue OTpakeHHs Ha 4acToTe He MeHee 15 nb
2048 kI'g

Mertoauueckue YKa3aHus:

Hpouecc BBITIOJTHCHU A paGOTLI npeaycmarpuBacT:
- WHIUBUAYAJIBbHYIO IIOATOTOBKY K pa60Te 3a CUYCT BPEMCHU, NPCAYCMOTPCHHOI'O B

poTrpaMMe JUCIUTUINHBI Ha CAMOCTOSTEEHYIO padoTy;
- BBINOJHEHHE pacuéTHO-rpaduueckux pador;

- OKCIICPUMCEHTAJIBHBIC UCCIICJOBAHNA

- 3alIUTy NOJIYYEHHBIX PE3YyIbTaTOB C UX TEOPETUUECKHUM OOOCHOBAaHUEM.

I[HSI BBITIOJTHCHUA 3alaHUs CTYACHT OOJIKCH:

- 3HATb OCHOBHBIC TCPMHHBI U OMPCACIICHUSA TCOPUN U TCXHUKU L[I/I(I)pOBBIX CHUCTEM IIC-

penauu;
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- 3HAaTh TEOPETUYECKHE OCHOBBI IMPOLIECCOB MPEOOpa3OBaHUsl MEPBUYHBIX CUTHAJIOB
CBSI3U U NEpeaayyl JaHHBIX B HU(PPOBBIC, METOIbI MYJIbTUIUIEKCUPOBAHUS U IEMYJIbTHILIICKCHPO-
BaHU B IU(POBBIX CHCTEMAX MEpeladH;

- 3HATh YCTPOMCTBO M TEXHUYECKHE XapaKTepucTuku obopynosanus MK-2048;

- 3HaTh CTPyKTypy y4yeOHoi maructpamu L[CII ee mpuHumn neicTBus u (QyHKIHO-
HaJbHbIE BO3MOXXHOCTHU

CTpyKTypHas cxema OpraHu3aliy CBS3H JJabOpaTOpHON yCTaHOBKHU MPUBE/IEHA HA PUCYH-

PaGouee mecto Ne 1 Pa6ouee mecto Ne 2

1 1 1 1 | !
I I I I | I
| | | | ! |
l | STM! | STM- :
| MLITI55K > MIIISS5K [+ = MUK | |
I o I I I . |
: TCPMHUHAJIBHBIN | | : | BBOI[a/BLIBOI[a Pl : | TCPMHHAJIbHBIN ([ :
<« « |
| Y l | Y I ! 7y |
: El : : E1 : ! El I
1B ; | B " ] " |
| g Kpoce mudpo- | | g Kpocc mubpo- | : g Kpocc mudpo- :
: £ BBIX IIOTOKOB : : £ BbIX [IOTOKOB : : £ BBIX IIOTOKOB |
i u DIIEKTPHYECKUI i i u STIEKTDIYE- i ! u 3JIEKTpHYE- i
| A | | A | : A :
| E1 | | E1 ! ! E1 |
: v | | v l ! \ 4 !
1 | 1 | | |
|| | MK-2048TK- | | | | Mr2048TK- | 1| 0| | MK-2048TK- | |
[ E - ANy E ! i E ‘i
| | | | |
&= I | & & I & & I
I I I I | I
: 6 6 : : 6 6 : I 6 6 :
| h 4 \ 4 | | | : !
| Yerpoii- Kpoce- | | Yerpoii- Kpocce- | : Verpoii- Kpoce- |
: CTBO pas- miaTa : : CTBO pas- mwiara : : CTBO pas- wiata | |
: DoTh AT : : noTn AT : : nnnnnnnnnnn :
I I I I | I
| 1 | 1 | !
| | | T T | ! T T |
! 1 T4 ! ! 1 T4 ! l 1 T4 !
I 1TNTTIS I I 1TNTTIS I : 1NTTIS |
| | 1 1 :
I I [ I I
I
| - NN :
! ! ! BII-220/ ! : !
I
| | | 48 | ! |
I I I I | I
1 | 1 | | |
1 | 1 | | |
1 | 1 | | |
I I I I | I
| | | | | |
I I I I | I
| | | | | !
| 1 | 1 | !
I I I I | I
I I I I | I
! 1 ! 1 | !
! 1 ! 1 | |
1 | 1 | | |
I I I I I

Pucynok 5.3 - cTpykTypHas cxema J1abopaTopHON yCTaHOBKH

I'pebenxka P22 — onpexnensieT UCTOYHUK U1 TAKTOBOTO BBIX0/1a CHHXPOHHU3AIUH (KOHTaK-
el 3 u 7 Buiku X50). [Ipu 3aMKHYTBIX TIepeKiIrouaTeNieM KOHTakTax rpedeHkn 1 — 2 — ot
HarpasieHus: nepenadn. [Ipu 3aMKHYTBIX TEpeKiiodyareneM KOHTaKTax TpedeHku 2 — 3 — oT
HanpasieHus npuema. [lepekitoyarens ycTaHOBUM B IOJIOKEHHE 1 — 2 — CHHXpOHHU3ALMs OT
HaIpaBJICHUS Nepeayn.

7.1.2 bnoxk KCVY-4U. Ilpu nokajJbHOM NOAKIIOUEHUN KOMIIbIOTEpPA K pazbeMy «RS-232»
6moka KCVY-4U konrtaktel 1 —2 rpebenku P1 10mKHBI OBITH 3aMKHYTHI.
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Konraktel rpebenok P2 u P3 moymkHBI OBITH 3aMKHYTHI.

I'pebenku P4, PS5, P6, P8, P9, P10 nomxHbBI OBITH CBOOOTHBL.

I'pebenku P7, P11, P12 u P13 gBIArOTCS TEXHOJIOTUYECKUMU U UCIIONIB3YIOTCS IS TIPO-
IrpaMMHUPOBAaHUSI MUKpOcXeM. Tak Kak MpeAnoaaraeTcs JIOKaabHOE MOAKIIOUEHNE K KOMIIBIOTEPY
omoka KCVY-4U, To ycTaHOBUM IMepeKIodarens B mojoxenue 1 — 2.

7.1.3 Ilnara YKK-4U

I'pebenku P2, P3 — TexHOMOTMYECKHUE U MPHU SKCILUTyaTaIllMd BCE KOHTAKTHI IOJDKHBI OBITh
CBOOOIHEI.

I'pebenka P1 — koHTakThl 1 — 2 3aMKHYTBI — BKJIFOYEH PEKUM JUCTAHIIMOHHOTO KOH(H-
TYpUPOBaHUS, KOHTAKTHI 1 — 2 pa3OMKHYTBI - PEKUM TUCTAHIIMOHHOTO KOH(PUTYPUPOBAHUS BbI-
Ko4eH. /{71 BO3MOXKHOCTH JMCTAaHLIMOHHOTO KOH(UTYpUPOBAaHUS KOHTAaKThl 1 — 2 ocTaBUM
Pa30MKHYTBIMHU.

7.1.4 Ilnara YIIC-4U

[Tnara YIIC-4U B koH(uUrypamuu He HY»XKAAaeTCs, MOCKOJIbKY UMEIOIIUEecs: TPEOCHKH SIB-
JSIOTCS TEXHOJIOTMYECKUMU U HCTIONB3YIOTCS 3aBOJIOM-H3TOTOBUTEIIEM.

7.1.5 Ilnara UK-04/3K

Kondurypuposanue mnarsl MK-04/3K ocymiectBisercs yCTaHOBKOM mepekirouaTesnen
Ha IITHIPEBbIX IPeOCHKAX B COOTBETCTBUU C TaOIMIIEH 5.95.

Tabmuna 5.5 - konpurypuposanue miarsl MK-04/3K

| xaHan Il kanan Il xaHan
YpoBeHb Ne rpebenku | Cocrosinue| Nerpebenku | CocrosiHue| Nerpeden- | CocrosiHue
1 KOHTAaKTOB | KOHTAKTOB| M KOHTAKTOB | KOHTAKTOB| KU M KOH- | KOHTaKTOB
TaKTOB
Bx.-13 nb P7/1,P7/2 PazomkH. P&/1, P&/2 Pazomkn. | P9/1,P9/2 | Pa3omkH.
Beix. +4 nb | P10/1, P10/2 3aMKH. P11/1,P11/2 3aMKH. P12/1,P12/2 3aMKH.
Bx.-3,51b6 | P7/1, P7/2 3aMKH. P8&/1, P8/2 3aMKH. P9/1, P9/2 3aMKH.
Brix. -3,5 nb| P10/1, P10/2 | Pasomkn. | P11/1,P11/2 | Pasomkn. | P12/1,P12/2 | Pa3oMkH.

B cooTBeTcTBUY C 11e/1€BBIM Ha3HAUE€HUEM Ja00paTOPHOI yCTaHOBKH, BEIOEPEM YEThI-
pexnpoBoaHbIN pexkuM padotsl miatel UK-04/3K. 1514 aTOr0 ycTaHOBUM IepekiitoyaTeNd Ha

KOHTaKThI COOTBETCTBYIOIINE YPOBHM curHaia MuHyc 13 n1b u mmtoc 4 1b (deTbipexmpoBoi-

HBIH pekUM paboThl), Ui KaKJIOTO U3 TPEX KaHaJloB, B COOTBETCTBUU C Ta0iuIe 6.1

7.1.6 Tlmata UK-OLIK/3K. KondurypupoBanue miatsl 3aKIH09aeTCs B yCTAHOBKE, JJIS

Ka)KJ0ro KaHajla MECTHOTO WK yaanenHoro nueiida no OLK (64 k6ut/cex). YcraHoBKa IIIeH-
(OB ocyIIeCTBIsIETCS MPU TIOMOIIU TIEPEMBIUEK Ha TIaTe, MO0 IUCTAHIIMOHHO C YIaJeHHOTO
tepmuHana (61oxk KCY-4U unu [1K)
KondurypupoBanue ocCymiecTBIsieTcss NMpU TOMOIIM TMEPEeKIIoYaTeIeid Ha IITHIPEBBIX
rpe0eHKax, B COOTBETCTBUU C Tabmuiei 5.6.
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Tabnuua 5.6 - Kongpurypuposanue miarst MK-OLIK/3K

Pexxum BKITIOUCHUS 3aMKHYTBI KOHTaKThI TPEOEHOK
1 kanan 2 xaHan 3 kaHan
MectHbI# nutetid
Brikmouen P2/1 — P2/2 | P4/1 — P4/2 | P6/1 — P6/2
Bxurouen P2/2 — P2/3 | P4/2 — P4/3 | P6/2 — P6/3
VYnpasnenue ot ynaieHHoro tepmunana | P2/3 — P2/4 | P4/3 — P4/4 | P6/3 — P6/4
VY nanenHsiii nuieid

Brikirouen P3/1 —P3/2 | P5/1 —=P5/2 | P7/1 —P7/2
Brutrouen P3/2 —P3/3 | P5/2—-P5/3 | P7/2-P7/3
VYnpasienue ot yaaaeHnHoro repmunana | P3/3 —P3/4 | P5/3 —P5/4 | P7/3 —P7/4

I'pedenku P1, P8, P9, P10 sBustitoTCs TEXHOJOTUYECKUMH U TIPH IKCIUTyaTalliud HE HC-
MOJIb3YIOTCSI.

s ynoOcTBa M 0€30MAaCHOCTH MPOBEACHUS JTaOOPATOPHBIX PabOT yCTAHOBUM DPEKUM
YIPaBJICHUS OT YAAJIEHHOTO TEPMHUHAJA, B COOTBETCTBHUH C Tabmuiei 7.2.

7.2 Bkirouenue u HacTpoiika MK-2048/T'K

[Tepen Bkmouenuem ammapatypsl MK-2048/I'K HeoOX01uMO TPOBEPHUTH:

- KpeIex IUIaT B CEeKLUU;

- NOAKJINYECHUE LENEH MUTaHus;

- MOJKJIIOYEHHE OKOHEUHOH anmaparypsl K MHTepQeHCHBIM IUIaTaMm;

- MOAKJIIOYEHHE Ieneil mpuema u mepefadn curHaioB 2048 kOut/c;

- BKIIIOYUTBH TyMOIep Ha Onoke nutanus bI1-220/48.

Bkirouenne 000py10BaHus MPOU3BOAUTCS C TIOMOIIBIO TyMOJiepa Ha OJI0Ke BTOPUYHOTO MH-
tanusi BII-14, npu sTom 3aropaercs muaukanus Ha camom Onoke BII-14, a Taxxke Ha Gioke
KCV-4U.

7.2.1 Pabora ¢ 6nokom KCVY-4U. Kondurypanuto o60pyaoBanrs, MOHUTOPUHT BCEX IUIAT, a
TaK)Ke KpOCC-KOMMYTAIIMIO KaHAJIOB MOXKHO Mpou3BoAUTH ¢ 6s1oka KCY-4U, npu nomomu tpex
JIBY3HAYHBIX IIM(POBBIX MHIAMKATOPA U KIABUII yIpaBieHus. PaccMoTpum ynpaBieHre U MOHU-
TOPUHT anmnaparypsl ¢ JuneBoi ctoponsl 61oka KCY-4U 6osee noapoOHo.

broxk KCVY-4 ¢ Toukn 3peHMs] HHAMKALUMU U YIIPaBICHUSI MOKET HAXOAUTHCS B YETBIPEX CO-
CTOSIHMSIX:

- yOpaBlieHUE MapaMeTpaMu;

- yOpaBlieHuE OOBEKTOM;

- HACTpOMKa MOPTOB;

- PEXUM WHIMKAIIHS.

Knonku n mmdpoBble HHAUKATOPHI, PACHIOJIO0KEHHbBIE Ha JHMIIEBOI MaHENu MaThl, IPH STOM
BBINOJIHAIOT pa3Hble (PYHKIIMU U OTOOpaXaroT pa3Hyro HH(OpMAIHIO.

[TepeBon KCVY u3 oHOro cocTostHus B IpYyroe NpOU3BOAMUTCS HAKATHEM BEPXHEH KHOIIKU
«Y». Ilocne Bxmouenust nuranus, KCY HaxonuTcs B COCTOSHUM YIIPaBJIEHUs NapamMeTpaMHu.
WMHanKkanus cCOCTOSHUS OCYIIECTBIISIETCS BEPXHUMU HHIANKATOPAMH.

[Tpu BBOAE MOJIOXKEHUS MApaMETPOB HOBBIE IOJIOKEHMS 3aMMCHIBAIOTCSA B IOCTOSHHYIO Ia-

MSATb MUKPOKOHTPOJIJIEPA aBTOMAaTUYCCKH.
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7.2.2 Yupasnenue mapamerpamu. Bepxaue unaukaropsl otodpaxkaror «YII» (Ympasie-
Hus [lapamerpamu). CpenHue WHAMKATOPBI OTOOpaXKalOT Ha3BaHWE BBIOPAHHOTO IMapameTpa.
Hwxnue uHaukaTopsl 0TOOpa)xaroT MoJoXKeHue (BeIM4MHY) BblOpanHoro mnapametpa. Ilepe-
KIIOYEHUE K CIEIYIOIIEMY IapaMeTpy OCYLIECTBIAIOTCS KHomko «II» (mepexntoueHue k
IpeIbIAYIIEMY TapaMeTpy MOKHO OCYIIECTBUTH KHONKOW «BBy», ecnu He BbIOpaHO HOBOE MO-
JoXeHue napamerpa). Beibop nosnoxxeHus napaMerpa nepekirogaercs: KHonkoi «By. ITocne BbI-
60pa HOBOI'O MOJIOKEHUS Ha HUXKHEM JIEBOM HMHIMKATOpe OyAeT MHUraTb HOBOE BbIOpaHHOE IO-
J0XeHue napamerpa. [l BBeeHUs BHIOPAaHHOTO MOJIOKEHUS B allapaTypy U 3alKCH €ro B ma-
MSATH clellyeT HaxkaTb KHONKY «BB». BeiOpanHoe mosiokeHne JOHKHO MOSIBUThCS HA HMXKHEM
npaBoM uHAUKaTope. [losiBeHre Muraromeil TOYKM Ha HUYKHEM [IPaBOM MHAWKATOpe HHPOPMHU-
pYET 0 TOM, YTO TEKYILEE MOJIOKEHUE ITapaMeTpa HE COOTBETCTBYET I0JIOKEHUIO ITapaMeTpa 3a-
JAHHOTO oOIepatopoM (KomaHaol KommbioTepa). Eciiv mpu BbIOOpe HOBOTO IOJIOKEHHUS HE
Ha)kaTb KHONKY BBoJa «BB» B TeueHue 5 cexyHna, To uHpopMalus 0 HOBOM IOJIOKEHUU Tapa-
Mmetpa racHer. [lopsaok ynpasieHus 6J0KOM OJMHAKOB JJISl BCEX YETBIPEX COCTOSTHUM.

Wupukanus napamerpa «CHHXPOHH3ALMS» OCYIIECTBISETCS HA JIBYX HMHIUKATOpax
(HmxHME MHAMKATOpHl). [ToaTOMY HOBOE MONOXKEHUE MapamMeTpa MHAMLUPYETCS TOXKE Ha HUXK-
HUX HMHJUKATOpPax, TOJIBKO IPU 3TOM MUIalOT HIKHUE TOYKU. CIMCOK IapaMeTpoB KOTOpHIE
orobpaxaer 610k KCVY B pexnme «YmpaBiieHHe mapaMeTpaMuy npuBoauTcs B Tabnuue 7.3.Tak
KakK OJIOK YHHBEPCaJIbHBIN, TO OH OTOOpaKaeT mapaMmeTpbl, KOTOpPBIE Il KOH(PHUTypauy HAIIEro
MYJIBTUIUIEKCOpA HE HYXHbI. B 3T0i Tabnuiie u B mocienyromeM NpuBeaeM mapaMeTpbl KOTo-
pbI€ COOTBETCTBYIOT MPUOOPETEHHON KOMIUIEKTALINH.

Tabnuua 5.7 - criucok napaMeTpoB «YIpaBlieHHE NapaMeTpaMu»

[Tapamerp ITonoxenue
HNunukanusa HazBanue Nuanukanmsa HazBanue
CH CuHxpoHu3anus A Ot nopta A
B Ot nopra B
F Ot nopra F
SY Bremnss
AU ABTOTreHepanus
Ab Tpanzut A-B 1 Bxurouen
0 Brikmtouen
TA WNudopmanus no 6uram 7 nopra A ot 0 1o 255
7B Wudopmanus no 6uram 7 nopra B ot 0 1o 255

7.2.3 Ynpasinenue o0bekTOM. BepxHue mHaumkatopsl otroopaxarT «YO» (YnpasieHus
O6mwexrom). CpeHue WHAMKATOPHI OTOOpakaloT Ha3BaHHE BHIOpaHHOTO mapamerpa. HikHue
WH/INKATOPBI 0TOOPaXKaIOT MOJIOKEHUE (BEIMYMHY) BEIOPAHHOTO MTapaMeTpa.

Cnmcok mapamMeTpoB KOTOPBIE BBIBOIATCS Ha WHAMKATOpHI Oioka KCY mpuBoastcs B
tabnuue 7.4

7.2.4 Hactpoiika moptoB. B coctositnuu «HacTpoiika mOpTOB» BEpPXHHUE WHIUKATOPHI
otobpaxaror «HII». Cpennue mMHAMKATOPHI OTOOpakKarOT Ha3BaHWE BHIOPAHHOTO TapameTpa.
Hwxuuii neBwlii uHAMKATOp oTOOpaXkaeT BbIOpaHHBINA nopT (A, B, F,). Huwxuuii npassiit unau-
KaTop oTOOpakaeT IMoJiokeHHe napamerpa. [lepexiiioueHne K CleayroleMy mapaMeTpy ocy-
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niecTBIsI0TCS KHOMKoU «I1». Beibop mopra ocymectBisitorcst kHonkor «By». Knonky «BB» nH-

BEPTUPYET TEKYIIIEE COCTOSHUE ITapaMeTpa U BBOAMT €0 B anmnaparypy.
Criucok mapaMeTpoB HaxoAUTCs B Tabnue 5.8.

Tabnuua 5.8 - criucok nmapaMeTpoB «yrpaBiieHHE 0OBEKTOM»

[TapameTtp Ilonoxenue
HNuaukanms Hazpanwne Wugukanus Ha3Banune
PE Pexxum nuaukanuu 0 Nupukanus aBapuil
1 WNuaukaius KOHQUTYpaluu MaTpH-
116l KOMMYTAIIM¥ OCHOBHBIX KaHAJIOB
2 Nupukanusa coCTOSHUSA KaHAIOB
HC Howmep cetn ot 1 1o 99
HH Howmep noncern ot 1 10 99
HO Homep oObekTa ot 1 1o 99
PC Pexxum cuHXpoHM3aun 1 OnopHblii
2 JIMHeHHbIH
3 Kectknit
10 [Tonoxxenne o0ObEKTa B 1 IlepBobiii
KOJIbIIE 2 Cpennuit
3 [Tocneaunit
CC CayxeOHast cBsI3b 1 Brxrouena
0 Brixarouena
BC bnoxupoBka TpyOku ciy- 1 biioxupoBka BKIItOUEHa
JKEOHOIT CBSI3H U MHNKALHS 0 broxupoBka BeIKIIIOUEHA U TPyOKa
MOJIO’KEHUS TPYOKHU OmyIleHa
8 broxupoBka BeIKIIIOUEHA U TPyOKa
MOAHSATA
311 3ammch B IaMATh 1 BreimoaHuTh
0 He BBITOIHUTE
HY Havanbnas ycraHoBka 1 BeInonHuTs
0 He BBITOIHUTE
ocC OO6muii copoc 1 BrImonHuTh
0 He BBITOIHUTE
Tabmuma 5.9 - circok mapaMeTpoB «HACTPOMKA TTOPTOBY
[TapameTtp [Tonoxxenue
Nunukanusa HazBanue Nanukanus HazBanue
BIT biioxupoBka nopra 1 Bxmrounts
0 BrixirounTts
LP HIneii¢p mopra 1 Bxnrounts
0 BrixirounTts
C4 Oynkmus CRC-4 1 Bxirouuts
0 BrIxirounTts
16 CVB 0 He ucnons3zoBare CYB(KI16 cBoOO1eH)
1 HcnonwzoBate CYB (KN 16 3ansr)
31 [Tonoxxenune kanana 0 Kanan monuropunra B TS0 (KHN31 cBoGo-
MOHUTOPHUHTA JIeH)
1 Kanan monutopunra B TS31 (KU31 3ansr)
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OF Kanan MmonuTopunra 0 Brikirounts

1 Bxirouunts

7.2. 4 Pexxum nnaukanms. MHAMKanus pazaensercst Ha TpU peXuMa — pexkKUM UHAUKALUU
aBapuil, peKUM MHIUKAIMH KOH(QUTYPAIIH MAaTPUIbl KOMMYTAllMd OCHOBHBIX KaHAJIOB M PEKUM
WHIMKALUU COCTOSHUA KaHaioB. IlepexntoueHne Mex1y pexXKMMaMH OCYLIECTBIIACTCS ITapaMeT-
poM «PexuM MHIMKaLUN».

B pexxuMe mnanMKanuu aBapuil 0TOOpa)karoTCsl 0JJHA 332 OJHOM BCE MMEIOLIUECS aBapuH B
amnmapartype. B aTom pexxnMe BepxHue HHIUKATOPBI oToOpakaroT «All» (ABapum Ilnat). Cpen-
HUE UHAMKATOPbI — HOMEp IUIaThl ¢ aBapueld. HuxHue nunaukarops! — Koz aBapun. Crnucok aBa-
puil npuseneH B tabiuue 6.1. Cxopocth nepebdopa aBapuil perynupyerca kHonkoi «II» (tpu
ckopocTH). JlJi1 MHAMKAUU TOJIbKO BEpXHEH aBapuu ciy’kuT kHonka «B». Ilepexon B coctos-
HUe repedopa aBapHil OCYIIECTBISIETCS €0 Jke. Eciu BKIIFOUeH 3BOHOK CTOSYHOW CUTHAJIM3AIINY,
TO HakaTue KHONKHU «BB» Bbikimtouaer ero. Eciiv 3BOHOK CTOEYHON CUTHAIM3ALUU BBIKIIIOUYEH,
TO Ha)KaTHE KHONKU «BB» NpuBOIUT K MHAMKALIMY CIIELYIOIIEH aBapHH.

B pexxnme nHAMKAaLMU KOHPUIypaluy MaTpULbl KOMMYTAllMM OCHOBHBIX KaHAJIOB UHAU-
LUPYETCSl COOTBETCTBHE BXOMAILIEIO KaHala ucxonsauieMmy kaHany. Homep Bxopsiiero kanaina
0TOOpa)kaeTcs Ha BEPXHUX MHIMKATOpPaX, MOPT BXOSAIIEr0 KaHajga — Ha JIEBOM CPEIHEM HHH-
katope. Homep ncxozsimero kanana oTodpa)xaercss Ha HIKHUX HHIUKATOPAX, MOPT UCXOISIIETO
KaHaJla — Ha TPaBOM CpeIHEM HHAMKaTtope. BriOop mopra ocymiecTBiseTcs KHOMKOW «By.
Knonka «[1» BkIrowaet/BeikitoyaeT aBromarndeckuii mepedop KU BeiOpannoro mopra. I[lpu
BKJIIOYEHHOM aBTOMAaTHYECKOM Iepedope KHomka «BB» u3menser ckopocts nepedopa (Tpu cko-
pPOCTH), a MPH BBHIKIIOUEHHOM aBTOMaTH4YecKoM nepebope KHomka «BB» yBenuunBaeT HOMep
KH.

Wupukanus cocTosiHUA KaHanoB. BepxHuil neBwlil nuaukarop otoopaxaer «C» (Cocros-
HUe KaHasa). BepxHuil nmpaBblil — Ko TUI KaHana (IPU OTCYTCTBUU KaHajla OTOOPAXKAETCS «-»).
CpenHue UHIUKATOPHI 0TOOpaxaroT HoMep KaHana (oT 1 mo 30) Hwxkuuil npaBbiit HHIUKATOP
0TOOpa)kaeT KOJ COCTOSTHUS KaHasa (IIpH OTCYTCTBHM KaHaja oToOpaxaeTcs «-»). Beibop kana-
J1a OCYIIECTBIIOTCS KHONKOM «II». KHonku «B» n « BB» ucnonb3yroTcs Uil yrpaBlIeHHs KaHa-
JOM:

- OnmvoxHUR e (MHIUKAMs — HIDKHSS JIeBasi TOUKa, KOMaHa — KHomKa «By);
- JanpHUM nuieiid (MHAMKALuUsS — HIDKHSAS IpaBas TOUKa, KOMaHa — KHonka «BB»).

CrnucoK TUMOB, COCTOSHUM U KOMaH/] KaHaJIOB IpuBezieH B Tabnuue 5.10.

Tabmmma 5.10 - criucok TUIOB, COCTOSIHUM M KOMaHJI KaHAJIOB

Kox tuma Tun Kox cocrossaus Cocrosuue Komagaer

4 NK-04 0 Her aktuBHoctu | aneuuii nueiid (kHonka «BBy)

AKTHUBHOCTBH

7 NK-OLK Hanbauii nueitd | bawkauit nueitd (kHomnka «By»)

OO6peiB muann | JanbHuil nuieild (kHonka «BB»)

K3 nuanu
I[IBC
CHAC
Pabora

Ol B WIN|FP O
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7.3 Kondurypanus c I1K. Kondurypanuio MyapTHITIEKCOpa TaK)KE MOXKHO IPOU3BOIUTH
c IIK.
KondurypupoBanue MynbTUIUIEKCOpAa MOXKET OBITH MPOBENEHO JUOO TUCTAHIIMOHHO, C
[IK nanpHe# craHIMM Yepe3 KaHajl MOHUTOPHHTIa, 100 JokaibHO, ¢ [IK MectHo# cranmmu. B
nocinenneM ciydae [1K nmogkmrouaercs yepes3 9-KOHTaKTHBIN pa3beM Ha JIMLEBON MaHENH IUIaThl
YKK-4U./lns 3TOro Hy»HO:
1. moAKIIOUMTH COeNMHUTENbHBIN Kabenb n3 komiuiekTa [IK ¢ o1HO# cTOpOHBI K JTHIIEBOMY
9-koHTakTHOMY pazbeMy Moayis YKK-4U, ¢ apyroit cropons! - k pazbemy COM IIK;
2. BKIIOYHTH NUTAHUE MEPCOHATBHOTO KOMITBIOTEPA;
npousBectu 3arpy3ky Windows 98 (2000), XP ;

w

4. sarpysuth pabouyro nporpammy RemoteConfigUniversal.exe st KoHQUIypauuu ru6koit
gactu obopynoBanusi MK-2048/T'K-E, mpu 3ToM Ha 5KpaHE MOSBIISETCS 3arojIOBOK:
«Konduryparop n.m.l.p.», rae n.m.l.p. — HoMep BepCHH MPOTrPaMMBI.

5.
pl=F
Main  [Mavare HacTpodkm 7
i 4
DaEls& & B X8 2|
E | F | E NPAMOE NOAKANYEHHE
Mpotoron
’7(" 12b  32b & Auto

KoHpepeHUMH
G [ H

c | o |
=

Pucynok 5.11 - MeHto nmporpamMMmbl KOH(UTYPUPOBAaHUS

Tect | e
|

6. OtkpbiTh MeHIO «HacTpoiiku» u ¢ momopto noamento «Hacrpoitku COM nopta» ycra-
HOBUTH TpeOyeMblil opT (B 3aBUCUMOCTHU OT TOro, k kakomy COM nopty IIK noaximro-
4yeH Kalen);

Ha pucynke 7.1 mpeacTaBieHO TOPU3OHTAILHOE MEHIO C YCIOBHO CTPYKTYPHBIM H300paxe-
HUeM TuOKoro mynsTuIniekcopa. A, B, C, D, E, F, G, H - mopTsl BBO/Ia BBIBO/Ia HAIIPABIICHUS
nepeauy, B HallleM CiIy4yae UCIob3ytoTes noptel A, B, F u E.

Kondepennus - maTpuiia KOHPEPEHII-CBSI3CH.

B ciydae nokanbHOro KOHGUTYPUPOBAHHS HY>KHO:
1. BwIOpath «IIpsgMoe MoaKITIOUEHUE;
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2. mposeputh cBs3b 11K ¢ mporeccopom mnater YKK-4U. {7151 3TOT0 HY’)KHO BBIOpaTh KHOTI-
Ky «Tect», mpu Hanmuuuu cBsi3u Mexay nporeccopoM B maate YKK-4U u 11K nnaukatop
KHOIIKHU «TecT» cTaHoBUTCA 3eneHbIM. [Ipyu OTCYTCTBUM CBSA3M MHAMKATOP - KPACHBII;

3. [pH AUCTAHIIMOHHOM KOH(UTYpPUPOBAHHH HYXKHO YCTaHOBHUTH a/Ipec KOHPHUTYPHPYEMOil
CTaHUUU U3 crnucka «/lanpHuil 00beKT» U COOCTBEHHBIN anpec u3 cnucka «bivxHul
00BEKTY;

4. mnepen 3aJaHMEM HOBOW KOH(UIypalnuu HEoOXOAMMO NPOUYUTATh KOH(UIypaluio, uMme-
IOLIYIOCSl B NaMATH MyJbTHILIEKcopa. [l 3Toro HeoOxoauMo mnepeiTd B MeHio «lla-
MATH» U BbIOpaTh «IIpounTaTh aKTMBHYIO 30HY», IIPU 3TOM B HM)KHEM JIEBOM YIJIy IO-
aBuTca Haanuch «Urenue Ilopt..., kaHau...», HOKa3pIBatOLIasl MPOLECC YTEHUS aMATH
MYJIBTUILIEKCOPA;

5. mocne nosBieHUs Hagnucu «YUrteHue 3aBepiieHO!» HYXHO BBIOpaTh HMHTEPECYIOLIUI
IOpPT, HAa DKpaHe MOSBUTCS Tabnuua KoHpurypauuu ( TEKyIIee COCTOSHHE MaTpPHIIbI
KOMMYTAllM1) MYJITUIUIEKCOpa, COCTOosIIas U3 yeTbipex croiaouoB (Pucynok 6.2). Ilep-
BBbI M TPETUH CTOJIOLBI COOTBETCTBYIOT BXOAIIMM KaHabHBIM uHTepBasiaM (KM) nopra
BBIOPAHHOTO MOPTA, BTOPOM U YETBEPTHII CTOJIOLBI COOTBETCTBYIOT OPTY U HOMEPY MC-
xogero KW. Kongurypanuio M0oXHO 3a/1aBaTh IByMs CLIOCOOaMMU:

- TyTeM 3arpy3Ku B pabouyro mporpaMmy rotoBoro (aiiia KoHpurypamuu,
- BBOJIOM C KJIaBUATypbl KOMIIBIOTEPA;

[Tpu pydnoM 3agaHny KOHPHUTYpauyu HEOOXOIUMO:

1. BbIOpaTh HYXHBIN MOPT, MIPH 3TOM Ha dKpaHe mosBuUTcs 3arosioBok: [lopt A (B,
F), a mike 4 cronbia konduryparuu Ha 30 KaHAIOB.

2. BBECTH B COOTBETCTBYIOIIME CTPOUYKHM CTOJOLOB ucxoaaumx KW mopt u Homep
ucxonsauiero KW, npuuem 1 BBojIa HarpaBiieHUs] HEOOXOJMMO HUCIOIb30BaTh TOJIBKO JIATHH-
CKYIO PAacKJIaJKy KJIaBUATyphl, TaK KaK IIPU BBOJE KUPWIIMYECKUX CUMBOJIOB WJIM HOMEPA UCXO-
nsmero KU pasaoro 0,16,32,33,34 ... mporpamma Boigaet ommoOky( 0 u 16 KU cnyxebnbie, 32,
33...KU He cymiecTByI0T);

3. HaxkaTh KHOMKY «OK», pu 3TOM Ha sKpaHe CHOBA MOSBUTCA M300pa’keHUE pu-
cyHka 5.11;

4. BbIOpaTh MeHIO «llaMsAThY;

5. BBIOPATh MYHKT «3amucarh aKTUBHYIO 30HY», IPU 3TOM JIaHHBIE O KOH(UTYpaIIH

MYJIBTUILUIEKCOpA U3 KOMIIBIOTEPA 3alIUCHIBAIOTCS B IAMSTH MYJIBTUIIIIEKCOPA.

Ha pucynke 5.2 noka3zan npumep 3anucu nporpammsl coeaunenuit KM1-KN31 nopra A ¢
coorBercTByromnMu KU nopra C, npuuem npu AymiIeKCHOM pEXHUME JOCTATOYHO 3a4aTh TOJb-
KO OJTHO HaIlpaBJICHUE COETUHEHUSI.

CrnenyeT NOMHUTH — KaXKJ0€ MHULUUPOBAHNWE KOMaHbl «3aIllCh» MPOU3BOAUTCS B HO-
BYIO 00J1aCTh MaMsTH, KOTopas HazbiBaeTcs «30Hoi». Konnuecto 30H 64 (ot 0 1o 63). [Ipeasi-
nymue (HeaKTUBHBIE 30HBI) MOKHO MPOUYMTATh, BOCTIOIB30BABIIUCEH pa3aeioM MeHio «I[Ipodn-
TaThb HEAKTUBHYIO 30HY». [lo komanzae «MHUIManu3anus» NpoUCXOUT MOJIHOE CTUPAHUE MaM -
TH ¥ UHULIMMPOBAHME HYJIEBOU 30HBI.
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1 |K- 17 [ca7
2 K- 18 |c18
3|c-3 19 |c19
1|c-4 20 |c-20
5|Cch 21 |c-21
b
Fs
]

C-6 22 |c-22
C-7 23 |c-23
C-8 24 |c-24
9|ca 25 |c-25
10 [c-10 26 |c-26
11 c11 27 |c-27
12 |c12 28 |c-28
13 [c1z 29 |c-29
14 |c-14 30 |C-30
15 |c1s 31 K-

o OK | X Cancel |

Pucynok 5.12 - TIpumep 3anucu KpoCc-KOMMYTAIMH KaHAJTIOB

[Tocne cocTaBneHnsi CXEMbI COCIMHEHHMH BCIO MH()OPMALMIO MOXHO 3allOMHHUTH B
daiine, 3arem nepenporpammupoBats miaty YKK-4U, kak Oblo onucaHo paHee.

ITocne okoHYaHUs qUaIora MeXAy KoMIbloTepoM U npoieccopom MK Heo0XoauMo BbI-
KJIIOUUTh MUTaHUE KOMIbIOTEpa U OTCOETUHUTH Kabesb oT pazbeMa Ha Moayie YKK-4U.

Nupopmaninio o KOHPUTrypauu MOXKHO CHATh ¢ MHAUKAaTOpoB Osioka KCY.

8 [TopsiToK BBITOTHEHHS PaOOTHI

8.1 Cobparb cxemy naGopaTopHOil ycTaHOBKM (pucyHOK 5.3). IloaroroButh MynbTH-
iekcop MK-2048 k pabore. [ly1s1 sToro:
- BKJTFOUHUTH diiekTporutanue 48 B na 6moke  BI1-220-48/60;
- MOAKJIIOYUTHh COEAMHUTENbHBIN Kabenb n3 komriekTa I1IK ¢ onHOM CTOpOHBI K JTUIEBOMY 9-
KOHTakTHOMY pa3beMy monyis YKK -4V, ¢ apyroii croponsl — k pazsemy COM IIK;
- BkrounTh nmutanue [1K;
- Ha 65oke BII-14 TymOsiep nepeBecTH B MOJOKEHHE «BKI.

8.2. IlpoBepka mapamerpoB Ha 610ke KCY mo mynkry 7.2.1.

8.3. Bommonuuth KoOHQUrypupoBanue myibTuiuiekcopa MK-2048 no nynkry 7.2.2.

8.4. "3MepeHre HOMMHAJIBHOIO OCTAaTOYHOI'O 3aTyXaHHs YETBIPEXIIPOBOJHOIO KaHaja
TY. {ns sToro:
- Ha BxoJ kaHana TY (rutata UK-04 ) Ha croiike 1uepe3 mepexoJHble rHE3/1a MOIKIIOYUTh TeHe-
patop ¢ BHyTpeHHUM comnporuBiaeHrneM 600 Om Ha gactote 1020 'l 1 yCTaHOBUTH ypOBEHD
CUTHaJIa, paBHbIi HOMUHAJIbHOMY U3MEPUTEIBHOMY YPOBHIO B UETBIPEXIIPOBOJHOM PEXHUME;
- k Beixony kaHana TU (mmata MK-04) Ha croiike 2 MOIKIIOYNATH U3MEPUTEIh YPOBHS H 3a-
IUCATh PE3YJIbTAThl U3MEPEHHIA;
- OcTaTtouHOE 3aTyXaHHe ONpPENENNUTh 10 GopMyse:  a = PBX — PBBIX.
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8.5. U3mepenne aMITUTYTHO-4acTOTHON xapakTtepucTuku (AUYX) ocTtaTodHOro 3aryxa-
Hus kaHaima TY:
- Ha U3MEPUTEIBHOM I'€HEepaTope IMPOU3BECTH M3MEHEHHE 4yacToThl B nuana3zoHe 300-34001r
IIPY HEM3MEHHOM YpOBHE cUrHaia Ha Bxoje (-13 n1b) npu 4eTbipexnpoBOoHOM OKOHYaHWMM; W3-
MEPEHUS Pgyx. PEKOMEHAYETCS BbINOMHATH Ha udactoTax 300, 400, 600, 1200, 2400, 3000 u
3400@w;
- 3amnMcath pe3yabTaThl U3MepeHuil B Tabmuily 5.11 u onpenenuTs OCTaTOYHbIE 3aTyXaHUS;
- OIPENENUTh BEJIMYMHbI HCKAKEHUHN 3aTyXaHUsl OTHOCUTEIbHO 3HaUeHus Ha yactote 1020 ['m;
- CPaBHUTH NMOJYYCHHbIE PE3YIbTAThl C BEITUYMHAMU MCKAKEHUH, YKa3aHHBIMH B Ta0nuiie 6.3.
- clleJIaTh BBIBOJBI O MPUTOAHOCTH KaHama TY K 3KCITyaTalui.

Tabmiua 5.11 —Pe3ynbrars! n3mMepeHuii

fxlon |03 04 0.6 12 24 30 34 40

PBL]XJ I_H—I

a, 1b
Aaocr., 1b

Conepsxanue oT4éra.

1. Ha3zBanue nabopaTopHO# paOOTHI.
2. llenb paboThI.

3. Kparkue TeopeTndeckne CBeICHHS.
4. Pe3ynbTatThl BHIIOJIHEHUS 3aJaHUH.
5. BeiBogiwI 110 paborTe.

KOHTpOHBHBIe BOIIPOCHI:

st gero npexnazHadeH myabTamiekcop MK-2048?

Kakue aBapuiiHble CUTHAJIBI MOTYT UMETh MECTO MPH aBAPUNHHBIX CUTYAIUSIX?
KakoBa cTtpykTypa nukia uudposoro moroxa E1.

[Tepeuncnure ocHOBHbIE (DYHKIIMOHAIBHBIE Y3JIbI MyJbTHIIIEKCOpa MK-2048.
B gem 3akimogaercst TiOKOCTh MyJIbTHILIEKCOpa?

ook wn

Kakue unrepdeiicel uMeeT MyIbTUILIIEKCOP?
PexoMennoBanHas ureparypa

1. «Mynbrumnekcop kaHayioB ¢ rHOkuM KoHpurypuposanuem MK-2048/T'K-E», pykoBon-
CTBO 10 3Kcrutyaranud, r. Cankr-IlerepOypr, 2005 r.

2. A.J1. Mouenos, B.H. I'opnuenxo, B. B. KpyxmaneB «MHOrokaHajibHbIe TETEKOMMYHH-
karoHnHble cucteMbl. Yacts |1», Poctos-na-/lony, PI'VIIC 2005r.

3. WN.H. Bnacos, M.M. [ItnunukoB. M3mepenus B udpoBbIX ceTsx cBsi3u. Mocksa «Iloct-
MapkeT» 2004 r.
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B.B. Kpyxmanes, B.H. I'opauenko, b.I'. Cnacckuii. [ludpoBsie cucteMbl nepenadu ¢
UMITYJIbCHO-KOIOBOM MOIYJISIIIEH U BPEMEHHBIM pa3ielieHuEeM KaHalIoB. Y4eOHOe 1M0co-
Oue [U1s1 KypcOoBOI'O M IUIIJIOMHOr0 IpoexktupoBanud. Yacte 1. Pocto-Ha-/{ony, 2005 r.
http://www.novel-il.ru

http://www.rotek.ru

[Iporpammuoe obecrnieuenue anmnapatypsl MK-2048/T'K-E.
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JlaGoparopnas pabota Ne 6
Perenepauusi uM()poBbIX CUTHAJIOB

esab padoThI:
1. BakpenuTh 3HaHUA IO IPUHIUIIAM pereHepanuu HUupoBsix curaainos B LICIT
IIJIE3UOXPOHHON UEPAPXUH.

2. UccnenoBath npoliece pereHepanuu qudpoBoro CUrHasia.

3aganue:

1. U3y4uuTh CTPYKTYpHYIO CXEMY JIMHEHHOTO pereHepaTopa Iie3u0XpoOHHON HepapXuu.

2. UccnenoBaTh paboTy pereepaTopa npu pa3IndHbIX MOJICIISX JIMHAW CBSI3H.

3 [Mopsaok BbINOJTHEHUS PA0OTHI

JlaGoparopHoe 3aHATHE OCHOBAHO HAa BBIIOJHEHUH KOMIIBIOTEPHOIH MpOrpammbl, 03BO-
JSFOIEH NOJYyYUTh HE0OXO0AUMBIE TEOPETUYECKUE CBEACHNUS, IPOMTH TECTUPOBAHUE HA UX YCBO-
€HHE U, B JaJbHEUIIEeM, IPOBECTH HAIJIATHOE MOJICIMPOBAHUE BCEX 1IAaroB pabOThl pereHeparo-
pa.

CTyneHT JOJKEeH MOJY4YUTh OT IpernojaBaTelis 3Hau€HUEe JBOMYHOTO KOJAd, UMUTHPYIO-
LIET0 BXOJAHOW KAHAJIBHBIA CUTHAJI PETEHEPATOPA IOCJIE YCIEIHOr0 TECTUPOBAHMS BBECTH I10-
Jy4EHHOE 3HaUYE€HUE B COOTBETCTBYIOIIEE «OKHO» IIPOrPaMMBI, IPOAHATU3NPOBATH Ka)KIbI 3Tam
paboThl perenepaTopa, 3aHECTH OCHOBHBIE JaHHbIE BCEX 3TAIlOB B OTUET MO paboTe, CenaTh BbI-
BOJIBI.

Jlnst 6osee HarmsAHON pabOThI MPOrPaMMBI-CUMYJIATOPA KeJIaTeabHO, YTOOBI B TECTOBOM

BXOJHOM IIOCIIEA0BATEIbHOCTH MNPpUCYTCTBOBAJIN UMITYJIbCBI o0eux HOHHpHOCTCﬁ

Hixe MPUBCACHBI OCHOBHBIC 3TAllbI pa6OTBI MporpaMmabI-CUMYIIATOpPA.
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& naboparopHas pafiora
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BOCCTaHOE NEHME MCKSKEHHDM CHMHana

. JAVAN

TNUHWA Nepegaud NPECTAENAET Codol

" IuddepeHUMpYOLLYID LEMNE

" Llens NOAEEp#EHHYD ENHAHMID CAYHaHHOMD Wyra

Biaow-cxema pesenepamopa UMBYIEC08
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% pafoparopnan pafora
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4 Otuer no padore

1. 3apucoBarhk CTPYKTYPHYIO CXEMY pereHeparopa.

2. 3apucoBaTh BCE JITIOPHI CUTHAIOB B KOHTPOJIBHBIX TOYKAX pereHeparopa JJisi TpeX Mo-
Jieniell IMHUY CBSA3HM B OTYET IO padoTe.

3. OueHnTh BO3MOJKHBIE OLIMOKH pereHeparopa.

4. Cnenath BBIBOJIBL.

5 KoHTpo/1bHBIE BONIPOCHI

1. lns gero npennaznauyeH pereneparop B LICIT ¢ UKM?

2. Kaxkas ¢popma nureliHOTO 1IdpoBoro curHana Beiopana B LICIT UKM u nmovyemy?

3. B xakoif yactu cxembl pereneparopa oCyliecTBIseTCS aBTOMaTHYECKast
pEryJINpOBKa YCUJIEHHSI U B KaKUX Ipenaenax”?

4. Kakue 0CHOBHBIE YCTPOWCTBA BXOJIAT B COCTAB CXEMBI BBIJICJIICHNS TAKTOBOM YaCTOTHI?

5. C Kakoii 1enpio U Kak (hopMupyeTcst MoporoBoe Hanpspkenue B pereraeparope LICIT?

6. Kakum 06pazom ocyiiecTBisieTcsi mpeoOpa3oBaHNE BOCCTAHOBIEHHOTO B pereHepaTope
IU(POBOro CUTHANIA B IMHEHHBIN U POBONA cUrHaI?

7. C KakoHM LENbK pereHepanus IIOJOKHUTEIbHBIX W OTPUUATEIIBHBIX HMITYJIBCOB
JMHEMHOIO CUTHAJIA UJIET Pa3/IeNbHO B ApAJUICIbHBIX BETBSAX pereHeparopa?

8. IlosicHuTe pabOTy YCTPONUCTBA BBIICICHHUS TAKTOBOM YaCTOTHI.
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9. [MosicauTe paboTy pemaroIero ycTpomucTaa.

10. [osicuute paboTy GOpMHPOBATENS BEIXOIHBIX UMITYJIHCOB.

PexomenoBaHHas JuTepaTypa
1. B.B. Kpyxmanes, B.H.I'opauenko, A.Jl. MouenoB. [ludpoBsie cuctemsl nepenayu:

VYuebnoe nmocodue misa By3oB /Ilox pen. A.JI. MouenoBa. — M.: T'opsiuas nuaust — Tene-

koM, 2013. —352 c.: un
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