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1. TlepeyeHb KOMNIETEHUHH U HHAUKATOPOB UX JOCTHKEHUSI
Ha (opMHpOBaHUE

IIpouecc
KOMIIETECHIINH:

U3Yy4YECHUs

JUCHUITIINHBI HaIrpaBJICH

CJIeIYIOIIUX

Kon u
HANUMCHOBAHUC
KOMIIETEHIINHU

Kon u HamMeHOBaHUMEHHIMKATOPA
JIOCTHOKEHUS KOMIIETCHIIUHN

Ortan

[IpenmectByronme
JTanbl(C yKa3aHUEM
JUCITUTIIINH )

MNK-1 Croocobern k
JKCILTyaTaIliH u
pPa3BUTHIO  CETEBBIX
wIaTGopm, CHCTEM H
cereit nepeaavu
JAHHBIX

IIK-1.3 3HaeT 0CHOBEI
TEXHUYECKOH 3KCILTyaTallHH,
MIPUHIIMITBI TIOCTPOSHUS ¥ PAOOTHI
KOMMYTAIIHOHHOTO 000PYI0BaHHUS
KOMMYTAIIHOHHBIX TIOJICUCTEM U
CETEBBIX IIAT(POPM, MEPCIECKTUBEI
TEXHUYECKOTO Pa3BUTHUS OTPACIU
CBSI3H

DnemeHTHas 6aza

TEJIEeKOMMYHHUKAITTOHHBIX
CUCTEM

(1 aram)

OrnepalnOHHBIC CUCTEMBI
(1 sram)

[IporpamMmHBIe cpeacTBa
00paboTKu nHpOpMaLUU
(1 sram)

becnpoBoansie

TEXHOJIOTHH MIEPeIavun
nauHbIX (1 sTam)

OCHOBBI IOCTPOCHHUS
MH(OKOMMYHUKAITUOHHBIX
CUCTEM U CeTel

(1 oram)

OCHOBBI MyJIBTUMETHAHBIX

TEXHOJIOTHI

2 ortam)
DneKTpoMarHuTHBIE OIS
Y BOJIHBI

(2 oram)

CxeMOTexXHHKa

TEJICKOMMYHHUKAITMOHHBIX

YCTPOUCTB

(2 oram)

Teopus cBsizu

(2 oram)
BrruncnurenbHas

TEXHHUKA U
MH(OPMAITMOHHBIC

TEXHOJIOTHH

(2 oram)

IIK-5 Cnocoben k
Ppa3BHUTHIO
0OeCTIIPOBOTHBIX
ceTew, ceTei
paanoaoCTyIa U
CITyTHUKOBBIX
CHCTEM CBSI3U

IIK 5.1 3naeT npuHIMIBI
MTOCTPOCHUS U PAOOTHI CETH CBSI3H U
MPOTOKOJIOB CUTHAJIM3AIIUH,
HCTOJIb3YEMBIX B CETAX CBS3H;
OCHOBBI CITyTHUKOBBIX TEXHOJIOTUH,
HCTOJIb3YEMBIX Ha TPAHCIIOPTHOM
CETH, MPUHIIUIBI TIOCTPOCHUS
CITyTHUKOBBIX CETEH CBSI3H,
3aKoHOMaTenbLCTBO Poccuiickoit
denepanuu B 001aCTH CBSI3H,
MPEAOCTaBIICHUS YCIYT CBA3H,
CTaHIApTHI B 00JIaCTH KauecTBa
YCIYT CBSI3U

becnpoBognbie
TEXHOJIOTUH nepeaadn
nmaHubIX, (1 aTam)
ApxutekTypa
TEJICKOMMYHHUKAITMOHHBIX
cucteM U ceteit (1 aram)

®dopma(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCITUIUIHHE: dK3aMeH (6 cemecTp).




2. [loka3aTe/id, KPpUTEPUHU U IIKAJIbI OLIEHUBAHUS KOMIETEeH U
2.1 Ioka3aTeneM OICHMBAHUS KOMIIETEHIMH Ha 3Tane X (GOPMHUPOBAHUS NPU U3YyUECHUH

JUCHUIINIMHBI ABJIACTCA YPOBCHB UX OCBOCHMUA.

IIIxana
OLICHUBAHUS

Pesynbrarsl 00yueHus

Heckpuntopsl ypoBHEi
OCBOEHHS KOMITETCHITNH

I1K-1.3 3HaeT OCHOBBI TEXHUYECKOW IKCIUTyaTaIluH, IPUHIIUIIBI TOCTPOSHUS U PaOOTHI
KOMMYTAIlUOHHOT'O O6OPYI[OB3.HI/I}I KOMMYTAIIUOHHBIX IMMOACUCTEM U CCTCBBIX HJIaT(bOpM,
MEPCIEKTUBB TEXHHUECKOTO PA3BUTHS OTPACIH CBS3H

Huzkuii
(TIOpOTOBHIIT)
YPOBEHb

Cpemuuit
YPOBEHb

Bricoknii
YPOBCHB

3Haer:

[TpuHIUTIBL MOCTPOEHUSA
IHU(POBBIX CUCTEM CBS3H
Ymeer:

[IpumenaTy METOOUKH pacdera
rmapaMeTpoB MU(PPOBBIX CUCTEM
nepenady

Baapeer:

Metomamu pemieHus] THUIOBBIX
3amaq

Cnabo 3HaeT MPUHIMITEI TOCTPOEHUS HU(POBBIX
CUCTeM CBsi3u; cnabo 3HAaeT TEPMHUHBI U
orpeneneHusl (KaHaJl CBsI3M, TPAKT Iepelayd,
JIMHEMHBIN TPaKT, pPEreHEepallMOHHBIM yYacTOK,
cUCTeMa TMepenayn, THHEHHBIH Ko1); c1abo 3HaeT
XapaKTEPUCTUKH U MapaMeTpbl MHOTOKAHAIBHBIX
cucreM nepenad. C MoMoIbl0 IpenojaBaTens
3HAeT KaK COCTaBUTh OTYET MO JIa0OpaTOPHBIM U
MPAaKTUYECKHMM paboTaM, KaK BECTH KOHCIEKT
JICKITUH.

[Ipu ITOMOLIA npenoaaBaresns yMeeT
MPOM3BOJIUTL  pacueTel B JabopaTopHO-
NpaKTUYeCKHX  paboTax, JenaTb  BBIBOJBL
JIeMOHCTpUpYET HadyaJlbHbIE HABBIKM PacCyeTOB
napameTpoB  mU(ppoBbIX  cucTreM.  Pemaer
TUTIOBBIE 3aJaud, MPU 3TOM JIOMyCKaeT Oolee
TpeX OMHUOOK

HcnbIThIBaCT 3HAYMTENBHBIE 3aTPYyIHEHUS IPU
OTBET€  HA  DJK3aMCHAI[MOHHBIE  BOIPOCHI,
JIONYCKaeT CYIIECTBEHHbIE OIIMOKHM B OTBETaX

YacTM4HO  3HAET  MNPUHLHUINBI  MTOCTPOCHUS
HU(POBBIX CHUCTEM CBs3M; YacTUYHO 3HAeT
TEPMHUHBI U OIpeaeNeHus (KaHall CBS3H, TPAKT
nepenayr, JUHEUHBIA TPakT, pereHepalimoOHHbIN
Y4acTOK, CUCTEMA Mepeaaydu, TMHEUHBIN KOA), HO
3HAET XapaKTEPUCTUKH u napameTpsl
MHOTOKaHaJlbHBIX cucteM nepenad. CpenHe
3HAeT KaK COCTaBUTh OTYET MO JIa0OpaTOPHBIM U
MPAKTUYECKUM pPa0OTaM, KaK BECTU KOHCIICKT
JICKITUH.

[Ipu MIOMOIIIHN Mperno/iaBaress yMeeT
MPOM3BOJIUTL  pacueTel B JabopaTopHO-
MPAKTUYECKNX paboTax, JelaTh BBIBOJABI, MU
3TOM JIOMYCKAeT OT/JEJIbHbIE OIMIMOKH.

Pemaer TumoBble 3amaud, MpU 3TOM JOIMYCKAaeT
He OoJiee ABYX OMIMOOK

WcnbiThiBacT HE3HAUUTENIbHBIC 3aTPYIHEHUS TIPU
OTBETE  HA  DK3aMECHALMOHHBIE  BOMPOCHI,
OPUEHTHUPYETCS B JOMOJHUTEIBHBIX BOIIPOCAX

3HaeT NPUHLHUIBI  MOCTPOCHUS  IU(POBBIX
CUCTEM CBSI3H, MPOLIECCHl OPraHU3alUKA KaHAJIOB
U TPAaKTOB B MHOTOKaHAJIbHBIX CHUCTEMax CBS3U;
3HaeT TEPMHUHBI U oOmpeneseHus (KaHayl CBS3H,




TPaKT nepenayu, JIMHEHUHBIN TPaxT,
pEreHepalMoOHHbIM y4acTOK, CHCTEMA IepenayH,
JUHENHBIA KOJ); 3HAET XapaKTEPUCTUKU U
IIapaMeTpbl MHOTOKAaHAJIBbHBIX CHCTEM Iepefad.
3HaeT KaK COCTaBUTh OTYET IO JIAOOPATOPHBIM H
MPAKTUYECKHMM paboTaM, KaK BECTU KOHCIEKT
JIEKIIUH.

YMeeT caMOCTOATENBHO TPOU3BOIUTD PACUEThI B
na0opaTOpHO-TIPAaKTHUECKUX pabdoTax, JenaTh
BBIBOJIBI HA OCHOBE aHAJIM3a MaTepUaa.

Pemaer TumnoBble 3amaud, OpU ITOM HE
JIOTTYCKaeT OMNOO0K

VYBEpeHHO U apryMEHTHPOBAHO OTBEYAET Ha
9K3aMECHALIMOHHBIE BOIIPOCHI U JTOTIOJIHUTEIbHBIC
BOIIPOCHI HA IK3AMEHE

[1K 5.1 3HaeT MpUHIUIIBI TOCTPOCHUS U PaOOTHI CETH CBSI3U U MTPOTOKOJIOB CUTHAIM3AIINH,
MCIIOJIb3YEMBIX B CETSAX CBSI3HM; OCHOBBI CITyTHUKOBBIX TEXHOJIOTH, UCIIOJIB3YEMBIX HA
TPAHCIIOPTHOM CETH, IPHUHILIMIIBI IOCTPOEHUS CITyTHUKOBBIX CETEU CBSI3H, 3aKOHOJATEIHCTBO
Poccuiickoit @enepannu B 00J1aCTH CBSA3U, MPEAOCTABICHUS YCIYT CBSI3M, CTAaHIAPTHI B 001aCTH

KauecTBa YCIYT CBSI3U

3HaeTHPUHIIUIIBI
MOCTPOEHUS FIIEMEHTOB
panuopEeNeHHbIX TUHUN
CBSI3W HA OCHOBE IIHU(POBBIX
CUCTEM Ilepeiauu

YmeerpazpabaTeiBaTh
Husknii CXEMBI OpPraHU3aluu CBI3U
(TTOpoTOoBEIi) | ceTel CBSI3U
YPOBEHb BuianeeTHaBbIKAMU YTEHUS

CTPYKTYPHBIX CXEM CEeTeH

Cpenuuit
YPOBCHB

Bricokmuit
YPOBEHD

Ha skx3ameHe CTyIeHT 1eMOHCTPUPYET
dbparmeHTapHbIE U HECUCTEMATU3UPOBAHHBIE
3HaHMS 10 OCHOBHBIM IPUHLIUIIAM IIOCTPOEHUS
3JIEMEHTOB PAJANOPEIICUHBIX JJUHHUM CBA3U HA
OCHOBE LU(POBBIX CHUCTEM NIE€pEauu, MpH
OTBETE Ha JIONOJHUTEIbHBIE BOITPOCHI CTYIEHT
UCIBITHIBAET 3aTPyIHEHUS;

yMeeT 101 pPyKOBOJICTBOM IPENOAaBaTes, C
UCIIOJIb30BAaHUEM METOIUYECKUX ITOCOOUN 1
y4eOHOM JTUTEPaTyphl pa3padaThiBaTh CXEMbI
OpraHU3alUy CBS3U CETEU CBSI3U MAJIOM €MKOCTH
BJIAJICET HAYAJIbHBIMU HAaBBIKAMH YTEHUS
IIPOCTEUIINX CTPYKTYPHBIX CXEM CETEU
paguonocTyna, Npyu YTEHUU UCTIBITHIBAET
3HAUUTENbHBIE 3aTPYAHECHHUS

Ha sx3amMeHe CTyJeHT 1eMOHCTPUPYET
CUCTEMATHU3UPOBAHHBIE 3HAHNUS OCHOBHBIM
MPUHIIMIIAM TOCTPOCHHUSI FTIEMEHTOB
PaguOpENEHHBIX TUHUN CBA3U HA OCHOBE
u(pPOBBIX CUCTEM Mepefaun, Ha
JIOTIOJTHUTEIIbHBIE BOIPOCHI AAET KpaTKUE, HO
JIOTUYECKH BEpHbIE OTBETHI;

IIPU OTBETE HA JOTIOJIHUTEIBHBIE BOIIPOCHI
CTYJICHT UCTIBITHIBAET HEKOTOPBIE 3aTPYAHEHUS,;
YMEET, C HCIHOJb30BAaHUEM  METOJUYECKUX
rmocoOuii 1 yueOHOM TuTepaTypsl pa3padbaTriBaTh
CXEMBbI OpPraHU3alliy CBSI3M CETEH CBSI3U BIAlEET
HaBbIKAMU YTEHUS CTPYKTYpPHBIX CXE€M ceTei
paavoAoCcTyna, HpU YTEHUM HCIBITHIBAET HE
3HAYUTENIbHbIC 3aTPyAHEHUS

Ha sk3aMeHe cTyiIeHT 1IeMOHCTPUPYET
YBEPEHHbIE CHCTEMaTU3UPOBAHHbBIE 3HAHUS




OCHOBHBIM ITPUHIUITIAM ITIOCTPOCHUA 3JICMCHTOB
panuopeeHHbIX JIMHUN CBSI3U HA OCHOBE
U(PPOBBIX CUCTEM NIepeayn, Ha
JIOTIOTHUTEIIbHBIE BOIPOCHI 1A€T Pa3BEPHYTHIE
apryMeHTHUPOBAHHBIE OTBETHI;

IIPU OTBETE Ha JOMOJHUTEIbHbBIE BOTIPOCHI
CTYACHT UCIIBITHIBACT HCKOTOPLIC 3aTPyAHCHUS,
YMEET, CaMOCTOSTEIbHO pa3padaThiBaTh CXEMBI
opraHu3anv  CBsA3U CeTel CBA3U BIaaCCT
YBEPEHHBIMU HaBBIKAMU UTEHUSI CTPYKTYPHBIX

CXEM CETEeW paguoaocTyna

2.2 Tabnuma COOTBETCTBHS PE3yJbTaTOB MPOMEKYTOUYHON aTTECTAlMH IO JUCIUIUIMHE
YpOBHIO dTana GopMUPOBAHUSI KOMIIETCHIINIA

Kon nnaukaropa
[MIxana AL A p YpoBeHb OCBOCHUS
dopma KOHTPOJIA JOCTUKEHUSA
OLICHUBAHUS . KOMITETEHIINHT

KOMITETEHIIMI
YJOBJIETBOPUTEIBHO ITK-1.3, TIK-5.1 HU3KUHI
DK3aMeH XOPOIIO I1K-1.3, TTK-5.1 CpEeITHHI
OTJIMYHO ITK-1.3, IIK-5.1 BBICOKHI

3. MeToauyecKkue MaTepuaJibl, ONpe/easiioliue MpoieIypbl OlleHUBAHUSA
[Ipomiecc oleHWBaHWSA 3HAHWW, YMEHWW, HAaBBIKOB W (WJIM) OIbBITA JEATEIHHOCTH,
XapaKTepU3YIOMIKUX 3Tarnbl (POPMUPOBAHUS KOMIIETEHIIMH, MTPeICTaBlIeH B Tabnuuax no ¢popmam

00y4eHUs:

Tun 3anaTus

Tema (pa3nen)

OueHoYHEBIE
CpencTBa

[1K-1.3 3HaeT OCHOBBI TEXHHUYECKON HKCIUTyaTaIlH, IPUHIUIIBI TOCTPOCHUS U PaOOTHI
KOMMYTALlMOHHOTO 000PYA0BaHMsI KOMMYTAI[MOHHBIX MTOJICUCTEM M CETEBBIX IIAT(HOPM,
NEPCIEKTUBBI TEXHUUYECKOTO PAa3BUTHSI OTPACIH CBSI3U

HCKyCCHUs
Jlexuus Bce paznenbl nucuuIuinHb A
5 pasl AHe OKk3ameH
OcHoBHbIE (YHKIIMOHATIbHBIE Y3Jbl IUPPOBBIX CHCTEM
JlaGopaTopHas
nepenaun ¢ UKM-BPK. aGoTa
JlaGopaTtopHas Bpemennoe rpymnmnooopa3oBaHuE w | P
3amura
pabora mynpTuiniekcuposanue B LICIT UKM-BPK. HA6OPATODHOI
CunxpoHu3zanus B U(GPOBLIX CUCTEMAX NEpeIauH. a6oIT)H P
JInHEeHHBIH TPaKT M(POBHIX CHCTEM MEpeIadH. P
[TocTpoenune nuppoBBIX CUCTEM MEPEAAYN C UMITYIHCHO-
KOJIOBOM MOIYJISILIMEN U BPEMEHHBIM pa3/ieJICHUEM
KAHAJIOB
[IpakTrueckoe NunuBuyanbHbIe
SAHSTHE BpemenHoe rpynmnoodpazoBaHue e I
MyabTumiekcuporanue B LICIT MKM-BPK.
CunxpoHu3zanus B IU(POBBIX CHCTEMax MepeIadH.
JluHelHbIN TpakT MUGPOBBIX CHCTEM MEpeIadn.
Bce pa3zaeinsl IMCUUIUIMHBL JlaGopaTopHsble
paboTsl
CamocTosiTenbHas NunuBuayanbHbie
paborta 3aIaHusd
OKx3aMeH
3auer




1K 5.1 3HaeT NpUHIMIBI TIOCTPOEHUS U PabOThI CETH CBS3H U MPOTOKOJIOB CUTHAIM3AIINY,
HCIOJIb3YEMBIX B CETSIX CBS3H; OCHOBBI CIYTHUKOBBIX TEXHOJIOTHI, HCIOIB3YEMBIX Ha
TPaHCIIOPTHOM CETH, IPUHLIMIIBI IOCTPOEHUS CITyTHUKOBBIX CETEH CBA3H, 3aKOHOJATEIbCTBO
Poccutickoit deneparuu B 00J1aCTH CBS3H, IPEIOCTABICHUS YCIIYT CBSI3H, CTAHIAPTHI B 00JIaCTH
KauecTBa YCIYT CBSI3U

Huckyccus
Jlexuuns Bce paznenbl nucuuIuinHbl SK3aMCH
JlaGopaTopHas
JaGopatopHas [locTpoenue umbpczBHx CHCTEM IepeJaud Ha OCHOBE |pabora
pabora UMITYJIbCHO-KOJIOBOM ~ MOAYJSIIMM € BpeMeHHBbIM | OTUeThl K
pa3aeneHreM KaHalloB. 1a00paTOpPHBIM
pabotam
IIpaxTueckoe
3aHsTHE
OtyeTsl 110
CamocTosTenbHas 1a00paTOPHBIM
Bce pazaenbl qucUIUIMHBL
pabora paboram
OK3amMeH

4. TunoBble KOHTPOJIbLHBIE 3aJaHUS

IIpencraBuTh OAMH NpUMEpP 3aJaHUS [10 KaKIOMY THUILY OLICHOYHBIX CPEACTB AJIA KaX 10U
KOMITETCHIINH, POPMUPYEMON JTaHHOH AUCIIUTUIMHOM.

MK-1 Crioco0eH K 9KCIUTyaTaliii U Pa3BUTHIO CETEBBIX MIaT(OpM, CUCTEM H CETeH mepe/iadn TaHHBIX

MNPAKTHUYECKOE 3AHATHUE
IMocTpoenne HU(PPOBBIX CUCTEM NEPeAAYH ¢ UMITYJIbCHO-KOA0BOM
MOAYJISIlie 1 BpeMEHHbIM pa3/ie/ieHueM KaHAJIOB

1 Ieab padoThi:
1.1 3akpenuth mosydeHHbIC 3HaHUS MO paznenam «llocTpoeHne MUPPOBBIX CHCTEM Nepeaayvn
Ha OCHOBE MMITYJIbCHO-KOJOBOW MOIYJISIIUU C BPEMEHHBIM pa3JeICHHEM KaHAJIOBY», « OCHOBHbBIE
byHKIHOHATBHBIE Y3716l IU(PPOBHIX cucTeM nepenaun ¢ MKM-BPK»

1.2 Uzyuuth

METO/INKY

pacuera

reHepaTopHOro 000pyIOBaHUS

2 TIloaroroBka k padoTe:

2.1 TloBTOPUTH

AJITOPUTMBI

napamMeTpoB

GYHKIMOHUPOBAHUS M TPUHLIUIIBI

HUMITYJIbCHBIX

HEJIMHEMHBIX KOAEPOB, JIMHEMHBIX U HEJIMHENHBIX IEKOAEPOB
2.2 TloBTOpUTH TIPUHITUI MOCTPOCHHSI T€HEPATOPHOTO OOOPYIOBAaHMS TMEPBUYHBIX ITU(POBBIX

CUCTEM Iepeiauu

3  3apanun:

3.1 OcymiecTBUTH

OTICPAlMIO  JIMHEHHOTO  KOJWPOBAHUS
curnana. OnpenenuTs abCONOTHYIO U OTHOCUTENBHYIO OITMOKN KBAHTOBAHHUS.

Tabnuna 1 - Jlanable A TMHEHHOTO KOJAUPOBAHHUS

paboTsl

IOCJIENOBATEIILHOCTEN

JIMHEHHBIX U

aMIUIUTYAHO-MOYJIUPOBAHHOTO

Bapuant Uanm-2, y.e Bapuant Uanm-2, y.e.
1 29,3 6 -83,4
2 -87,4 7 90,8
3 18,9 8 -109,1




-63,8

9

1211

75,1

10

-125,9

3.2 OcyuiecTBUTh OINEpAIUI0 HETUHEHHOro KOJMPOBAHUS AaMILTUTYIHO-MOAYJIHMPOBAHHOTO
curnana. OnpeaenuTs abCOMOTHYIO U OTHOCUTEIBHYIO OITMOKN KBAHTOBAHHUS.

Tabnuna 2 - JlanHble AJs HEMMHEWHOTO KOJIUPOBAHUS

Bapuant Uanm-2, y.e. Bapuant Uanm-2, y.e.
1 -984,2 6 573,3
2 547,5 7 -13,7
3 -1681,6 8 1249,4
4 38,4 9 -1012,1
5 -1371,8 10 225,8

3.3 OcymiecTBUTh JIMHEHHOE TNpeoOpa3oBaHre LU(POBOTO CUTHATA

JIUCKPETHBIN CHUTHAJ.

Ta6mmma 3 — JlaHHbIe 11 TUHEHHOTO JEKOAMPOBAHMS

B JIBOMYHOM KOJC B

Bapuant [udposoit curaan Bapuant [udposoii curnan
1 10100101 6 01010111
2 00110010 7 10001101
3 11101101 8 01011010
4 01110101 9 11001101
5 11000101 10 01011101

3.4 OcymecTBUTh HETMHEWHOE NpeoOpa3oBaHUEe LU(PPOBOrO CHTHAJIA B JBOMYHOM KOJE B
JTUCKPETHBIN curHal. [IpeaycMoTpeTh KOMIIEHCAIMIO CUCTEMATUUYECKON MTOTPEIIHOCTH.

Tabmmma 4 - JlanHbple 111 HETUHEWHOTO JEKOIUPOBAHMS

Bapuant [udposoii curnan Bapuant [udposoii curnan
1 01011001 6 10010111
2 10110010 7 00101101
3 01101101 8 10111010
4 11101011 9 01001101
5 01010101 10 10111011

3.5 Paccuurtarh BpeMeHHBIE TTapamMeTpbl CUTHAJIOB TeHepaTopHoro o0opyaoBaHUs (Fracr, Fxan,
Fumcr, Fesepxuwmens Traxr, Tran, Tuucn, Tepepxumxn). HacTroTa muckperusanuu 8 kl'u. Iloctpouth
CTPYKTYpPY BPEMEHHOTO IHKJIA.

Tabmuia 5 — JlanHbie 171 pacyeTa nmapaMmeTpoB reHepaTOPHOT0 000PYA0OBAHHMS

Bapuant 1 2 3 4 5 6 7 8 9 10
Yucino kananos TU 22 17 8 15 20 24 12 30 10 5
Yucno paspsios 8 7 6 8 7 6 8 7 6 8
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6.1

Conep:xanue oTyera:

Ha3Banue npakTruueckoro 3aHsATHS.

L{enp mpakTUYECKOTO 3aHATHS.

HI/ICBMGHHBIQ OTBETHI HA 3aIaHUSA C BBIBOJIAMMU.
OTBeTHl HAa KOHTPOJIBLHBIE BOTIPOCHI.

KoHTposbHBIE BOIPOCHI:

CdopmynupoBaTh aITOPUTMBI HETMHEHHOTO KOJMPOBAHUS U ACKOIUPOBAHUS CUTHAJIOB
Kaxk onpenensiercst abcomoTHas omnOKa KBAaHTOBAHUS ?

KaxoBa MakcumainpHas aMIUIMTyAa CUTHAJIOB IIPY JIMHEWHOM U HEJTMHEMHOM KOJUPOBaHUU?
Kax Bb10MpaeTcs 3TajgoH KOPPEKIMH MPU HETUHEHHOM JICKOAUPOBAHUH?

MeToanuyeckue yKa3aHus:

MeTtonudeckoe yKkazaHue 1o BBITIOTHEHUIO 3amanus 3.1

JI1st TMHEMHOT0 KOJUPOBAHUS UCTIONIB3YETCS TMHEUHBIN KOAEP B3BEIIMBAIOIIETO TUIIA.
Pazbepute TpuHLOMI JEHCTBUS JTHUHEHHOTO KOJAEpa B3BEUIMBAIOIIETO THMA  JUIS

neyxnoisipaoro AUM-curnana. Pa3zdepure HenoCTaTKH JTUHEHHBIX KOJIEPOB (OOJbIIINE OMUOKHI
KBAaHTOBaHUA CUT'HAJIOB C MaJIbIMH aMHHI/ITYI[aMI/I) 1 IyTH YMCHBIICHUW IIYMOB KBAHTOBAHU .

BrimonHuTe MTHHEHHOE KOAUPOBAHKUE M 3aITUIIINTE Pe3yJIbTaThl B TAOIUITY 6

Tabmmia 6 — Pe3ynpTaTt IMHEHHOTO KOJIMPOBAHUS CUTHAJIA

Onpenenenue Br160p 3Ta10HHBIX TOKOB
HOJIIPHOCTH Isran.
Pa3psiapl kogupoBaHUs 1 2 3|4 5|6 |78

DTaJOHHBIE TOKH, |1

IaI/IM -

ZIZ)T&J'I

CocTosHME BbIXOa KOMIIapaTopa

3anuch pemienus B [P

IITar kBaHTOBaHMS, A

OmnOKa KBaHTOBAHUS Oxs

6.2

Meroandeckoe yka3zaHue 1O BBIMOTHEHUIO 3a1aHus 3.2
Paz0bepure mnO mpUHUMO JACUCTBUS JIMHEHHOTrOo jaekozepa. OOpaTUTe BHHMMaHHE Ha

HEO0OXOJIUMOCTh TIPUMEHEHHUs 3TajoHa Koppekiuu. IIporecc nexkoaupoBaHHS OTOOPa3UTh B
Tabnure 7.

Tabnuua 7 — Pe3ynbraT IMHEHHOT0 JEKOIUPOBAHUS CUTHANIA

Onpenenenne Br160p 3TaOHHBIX TOKOB KoppekTop Cymma
MOJIIPHOCTH lsran. ATaJIOHHBIX
TOKOB
Pazpsianp 1 21314 516718
KOJIOBOU
KOMOMHAINN
Konosas
KOMOMHAIHA

3HaueHus |l

6.3

Mertoanueckoe yka3aHue MO BBIMOJHEHUIO 3a1aHusa4.3




CtpykTypHas cxeMa HEJIMHEWHOro Kojepa u3oOpakeHa Ha pucyHke 1. Kommaparop (K)
CpaBHUBAeT Koxupyemblii curHan Buna AVM-2 ¢ ogHuM U3 3TaloHOB U (opmupyer 1 mpu
U anm-2<Uran, naade 0 mpu Uanm-2>Usran.

Hudposoit peructp (LIP) dopmupyer ynpapisiomue CHTHaJIbI JUIs  YOpPaBICHUS
BKJTFOYCHUEM/BBIKIIFOUCHHEM dTajoHOB. ['eHeparopHoe obopynoBanue (I'Ornep) dopmupyer
BBICOKOCTAOMIIbHBIE UMITYJIBCHBIC TOCIEIOBATEIILHOCTH ISl YIIPABICHHS PA3IMYHBIMU Yy3JIaMU
Kozepa.

[Ipeo6pazoBarens koma (IIK) 3amuceiBaer pemenus kommapatopa (1/0), ¢opmupyer
napajulesIbHBI KOJ M MpeoOpa3yeT ero B IOCIENOBATENbHBIM JUIsl Mepeladyd B JIUHUIO.
I'enepatop 3tanonsbix TokoB (I'9T) — ucrounuk 11 3TAIOHHBIX TOKOB.

Hasnauenne Os0ka BBIOOpa M KOMMYTAIlUU STAJIOHHBIX TOKOB BKD - mus moakmroueHus
BoIOpaHHbIX [DT wmm I'DT2, a taxke Hs MOAKIIOYEHHUS BBIOPAHHBIX ATAJIOHHBIX TOKOB TIO
CUTHaJIaM OT KoMmripeccupyromen joruxu (KJI).

Hasnauenue xommpeccupyromiei goruku (KJI) - nns xkommyrtanuu noctynatomero ot I[P
ceMupaspsaHoro koxa (0e3 MEepBOro CHMBOJIA TOJSIPHOCTH CHTHanma) B 11 - paspsiaHbIid
JIBOMYHBIN KOJ TSl yIpaBJIeHUs paszpsiaaMu BeiOpanHoro I'OT.

[Iponecc HEMMHENHOTO KOAMPOBAHUSI COCTOUT M3 TPEX ITANOB:

Iatan - KOAUpOBaHUE MOJIAPHOCTH (pe3yJbTaT KOJUPOBAHUSI 3alHMCHIBACTCS B MEPBOM
paspsze);

29Tanm - KOAMPOBAHHE HOMEpA CETrMEHTa, BHIOOP OCHOBHOTO JTAJIOHHOTO TOKA Jocusr
(pe3ysbTaT KOJMpOBaHUs 3aMuchiBaeTcs B 2,3,4 pa3psaax);

3sTan - KOOUPOBAaHWE YPOBHS KBAHTOBAHUS BHYTPU BBIOPAHHOTO CETMEHTA, Jionor
(pe3yapTaT KOaUpOBaHUs 3allUChIBaeTCs B 5,6,7,8 paspsnax).
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Pucynok 1 - CTpykTypHas cxema HEIMHEHHOTO KoJepa

Pe3ynbrarhl MOATAamHOTO KOAMPOBAHMS 3aHECUTE B TaOMMIly 8, B KOTOpPOW NpPHUBEACH
IIPUMEp C pe3ysbTaTaMu KOAUPOBaHUA lauy = - 810 y.e€.

Tabnuua 8 — Pe3ynbraTsl npuMepa HEIMHEHHOTO KOJAUPOBAHUS

Onpenenexn Bb160p ocHOBHOTO Bxn JlonoHUTENbHBIE STAIOHHBIE
ue STAJIOHHOTO TOKA locusran. | locrsman TOKH, | onsran .
HOJIIPHOCT
"




Pa3psizibl KoTMpOBaHKS 1 2 3 4 - 5 6 7 8
I 0 128 512 | 1024 | 512 | 256 128 64 32
-810-0 |810-128 | 810- | 810- - 810- | 810- | 810- | 810-
L = Zloran <0 >0 512 | -1024 (512+| (512+ | (512+ | (512+
>0 <0 +256) | +256+ | +256+ | +256+
>0 | +128) | +64) | +32)
<0 <0 <0
CocrosiHME BBIX. 1 0 0 1 - 0 1 1
KOMIIapar.
3armich perenws B L[P 0 1 1 0 - 1 0 0
I11ar kBanTOBaHMS, A 32
Ommibka 10
KBAHTOBAHUSI Oe
1-i1 sran [ 2-i1 aTan | 3-# sTan

Ha cxeme HenuHeHOTO KOJiepa (PUCYHOK 1) B COOTBETCTBUU C Pe3yIbTaTaMH KOJUPOBAHUS
YKaXHUTEe Ceayloliee:

- 3HaYeHue aMrnTyasl AVIM curaana B yCIOBHBIX €IMHUIIAX Ha BXoJie komnapaTopa K;

- KOJIOBYI0 KOMOUMHaIMIO Ha Bbixoje K;

- COCTOSIHME KJTI0Ya (3aMKHYT WU pa3oMkHYT) y ['OT1 nmm ['DT2;

- 3AMKHYTO€ COCTOSIHUE KJIFOUYEH BRIOPAHHBIX ATATOHHBIX TOKOB y cBoero ['DT1, wm ['DT2;

- coctosiHuE BhIxoza («1» mn «0») kaxaoro u3 8-mu paspaaos uugpposoro peructpa LIP;

- cocTostHue pa3psaaoB Bxoja («I» mim «0») T1K;

- KOI0BY10 KoMOMHaruto Ha Beixoje [1K;

6.4 Meroanueckoe yka3aHHe 10 BBIMOJTHEHUIO 3a/1aHus 4

Haueptute CTpyKTypHYIO CXE€My HEIMHEHHOTrO JeKojepa, M300paKeHHOTO Ha PHCYHKE 2.
Vkaxute HazHaueHue Aekoaepa. KpaTrko mosicHUTe Tpu 3Tamna JAEKOJAUPOBAHUSA U Ha3HAUCHHUE
BCEX 2JIEMEHTOB CXEMBI.
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Pucynok 2 - CTpykTypHas cxeMa HEJIMHEHHOTO IeKOJepa

Hudporoii peructp (IIP) mpegnasnauen st mpeoOpazoBaHusi HU(POBOrO CUTHANA B
MOCJIEIOBATEILHOM KOJIE B TMapajuieNbHbIA. Dkcnanaupyromas Jyoruka (3JI) dopmupyer 12
pPa3psAAHYI0 KOJOBYIO KOMOWHAIUIO U3 7 pa3psaHON Ui YIPaBIECHUS TE€HEPATOPOM ATATIOHHBIX
tokoB (I'DT). Hasznauenue BKD - mns moaxmouenust Beiopanaoro I'DT(+) wmu I'DT(-).



[TocnenoBaTenbHOCTh JAEKOAUPOBAHUS M 3alojHEHHe Tabmuibel 4 ocyuiecTBisercs B 3
JTana:

1 sTam - mo cUMBOJTY, 3anmUcaHHOMY B 1-M paspsze, Beioupaercs ['DT. Ecnm 3anucana «1»,
To BbIOUpaercs 'DT1, ecnu 3anucan «0», To BeiOupaercs 37T 2;

2 9Tam - Mo KOJOBOW KOMOWHAIMM, 3allMCaHHOU B 2,3,4 paspsiaax, BEIOMpaeTcs OCHOBHOM
ATAJIOHHBIN TOK loch o1}

3 9Tal - U3 YeThIpeX TOMOJHUTENIbHBIX 3TaTOHHBIX TOKOB TAHHOTO |lock »r BEIOHMpAIOTCS TE, B
YbUX pa3pslax 3amucaHbl «EAWHHIBD. B KOHIlE M00aBISETCS ATATOH KOPPEKIMU, PaBHBIMA
MOJIOBUHE I11ara KBAHTOBAHUS JAaHHOTO CErMEHTA.

[Tpumep nexonuposanus udpposoro curnana 01101001 npusenen B Tabmuie 9

Tabnuua 9 — Pe3ynpraT npuMepa HEIMHEHHOTO IeKOAMPOBAHUS

Br160p 3TaTIOHHBIX TOKOB, |5 Cymma
Onpenenenue TATOHHBIX
HOJIPHOCTH ocHoBHoro | ACMOMHHTCIRHBIX | -0 exumn TOKOB
1 2 13| 4
Pazpsiapl
KOZO0BOH 1 2|3 |4|5|6]|7]8
KOMOMHAINN
Komoas 0 11 (0|1 0 (0|1
KOMOMHAIHA
3HadeHUS |51, MHUHYC 512 256 | - | - | 32 16 816
1-it sTan 2-i aTamn 3-i aTam 4-i1 aTan

6.5 Meroanueckue yka3aHus MO BBITIOTHEHUIO 3aJaHUS 5
YacToTa AMCKPETU3AMHU PACCUUTHIBACTCS U3 YCIOBUS TEOPEMBI O JUCKPETU3ALIMU
Fr>2Fsg, (1.2

rae Fs — BepXHsg 4acTOTa HCXOMHOTO CIIEKTPA;
TakToBas 4aCTOTAa PACCYUTHIBAETCS 1O (GOpMyIIe

Fr= Fﬂ'm'NKH, kl'm, (12)
rie M =8 - YKCII0 Pa3psAI0B KOJOBOI TPYIIIEL,

Nkx - YHCIO KaHAJIbHBIX MHTEPBAJIOB B LMKJIE CHCTEMBI, CKJIaJbIBAaeTCs W3 4HCIa
TeneoHHBIX KaHanoB (cMm. Tabmuity 1.1), ogHoro kanampHoro mHTepBana (KW) mis cuctemsl
cuHXpoHu3auu U ogHoro KW miist nepenaun cUrHajioB yrnpaBiieHHs U BaumonencTus Mexay ATC
CVB.

JIMUTEeNbHOCTh TAKTOBOTO (Pa3psIHOTO) HHTEPBAJIa PACCUUTHIBAETCS 1O (hopMyIie

T, = Fi , MKC (1.3)

JImiTenbHOCTh UMITYJIbCA PACCUUTHIBAETCS 10 opMyJie

_ I
T, = — MKC (1.4)
OOpatuTe BHUMaHHE Ha TO, YTO CKBXHOCTh IMEPEauyd CUTHAIOB Ha BBIXOJE KOJIEpa paBHA
neym Q=2.
JIMMTEeTbHOCTh KaHAJIBHOTO MHTEPBAJIA PACCUMTHIBACTCS 1O (OpMyJIe



Twu = TrM, MKC (1.5)
ﬂHI/ITeHBHOCTB IIUKJIa paCCIII/ITBIBaeTCSI 110 d)OpMyJIe
T]_[ = TKI/I 'NKPI, MKC (1.6)

Jlns nmpoBepku 3HadeHUs Ty, KOTOpOE BO BCEX BapUaHTaX JOJIKHO ObITh OJMHAKOBBIM U
paBHBIM 125 MKc, pa3ieauTe eqUHUIYY HA 4acTOTy AUCKPETU3aLUU — NosryduTes 125 Mkc.
JTMTEIbHOCTD CBEPXIIMKIIA PACCUUTHIBACTCS 10 (hopMyIie

Tc]_[ = T]_[ 'S, MKC (1.7)

I7I€ S- YMCJI0 IIUKJIOB B CBEPXIIMKIIE, PACCUYUTHIBACTCS IO popMyIie
NTK
S= —™_ 41, (1.8)
2 Ui 3
rae 2 win 3 — yucno tenedoHHbX KaHatoB N , koTopoe obecneunBaercs CYB 3a oqun

UK.

Brumanue: y BapuantoB 1,2,3,4 3a onun uukia nepenarorcs CYB ans tpex tenedoHHBIX
KaHaJIOB; y BapuaHToB 5-10 3a oxuH 1uki nepegatrorcs CYB mis a1Byx TeneOHHBIX KaHAIOB.

Hwxe npuBoautcs npumep pacuetoB anst 30 tenedonHbix kananoB: m=8, Fa=8 kl'm, 3a
onuH nukia nepenatorcs CYB ns aByx TenedoHHBIX KaHAJIOB.

Penienune

Fr=8-8:(30+1+1)=2048 kI'if
T, = 1/Fr = 0,488 mKc
0,488

Tu—

=0,244 mxc

T, = 0,488/2 = 0,244 MmKc
Tw= 0,488-8 = 3,91 mxc
Ty =3,91-32 = 125 MKc;
Tey = 125-16=2000 MKc

Ha ocHoBaHuM MpPOBEIEHHBIX PACUETOB CJIEAYET MOCTPOUTH AUATPAMMY BPEMEHHBIX LIMKIIA,
CBEPXIIMKJIA, KAHATbHOTO MHTEPBAJIA, pa3psIHOro MHTEpBAJIa.
Ha muarpamme ciienyer:
1) ykasare paccunTtanuble 3Ha9eHUS Ty, Teu, Tu, Tr, Tu;
2) Beienuth KWo, Lo, rae mepenaroTcs CUTHAIBI IUKIOBOW M CBEPXIIMKIOBON CHHXPOHH3AIIUH;
KU (Homep 3aBucHT OT BapraHTa U pacueTa), Tae nepenatorcs CYB (B cepemmne 1ukia);
3) B mmarpamme KU moka3ath KOIOBYHO KOMOWHAIIMIO, TIOJYYEHHYIO B PE3YJIbTATe PELICHUS
3aJaHHSL.
[Tpumep mocTpoeHus: Tako JuarpaMMbl JIJisl IPUBEICHHOTO BBIIIE pacyera U MpuMepa pacuera
3aJ1aHuA 1aeTCs HAa PUCYHKE 3.



Ceepxuuki Teir = 2000 Mk

CLIC —
o | w ma4 | s
yxa
To = 125 Mkc
ko | x| x| [xuns [ xume [xm7 | [ xuso [ kst

1IC

Txu = 3,91 mMxc
KananbHbli nHTEpBAI

SN.00.

Tn=0,244 mxc  Tp = 0,488 mxc
PazpsiaHblii vHTEpBA

Pucynok 3 — J/IluarpamMma BpEMEHHOT'O CBEPXIIUKJIA, ITMKJIa, KAHAIBHOTO HHTEpPBAJIa

JJABOPATOPHAS PABOTA
Koaep ¢ HesiuHelHOM MIKAJI0H KBAHTOBAHUS
1 Lenb paboTHI:
1.1 UccnenoBarh paboTy OCHOBHBIX y3JI0B HEIMHEWHOTO KOJiepa.
1.2 M3y4nTh anroput™ HeJIMHEHHOTO KoaupoBanus tuna A-87,6/13.
1.3 ITomy4uTh MpaKTUYECKUE HABBIKM HEJTUHEMHOTO KOJUPOBAHMUSI.

2 IlogroroBka k pabore:

2.1 IloBTropuTh MaTepuan mo paszaeny «OCHOBHBIE (YHKUIMOHAIbHBIE Y3IJIbI IH(PPOBBIX
cuctem nepegauu ¢ UKM - BPK».

2.2 OTBETUTH HA BOIPOCHI AOIYCKa!

1) Ykaxkute Ha3HAUCHUE HEIMHEHHOTO KOAepa.

2) ITosicHuTE TN aMIUIUTYTHOM XapaKTEPUCTUKU HEIMHEHHOTO KOJEPA.

3) [Tosicaute  OykBeHHO-IMpOBOe  OOO3HAUEGHHWE  THMNA  XapPaKTEPUCTUKH
KomIanaupoBanus A-87,6/13.

4) Matp ompezaeneHHe, 4TO Takoe OHIMOKAa KBAHTOBAHMSA, YPOBEHb KBAHTOBAHMS, IIar

KBAaHTOBAHUA.
2.3 [loaroToBUTH OJIAHK OTYETA IS TaOOpATOPHOM PabOTHI.

3 OcHOBHOE 000PYIOBaHHUE:
3.1 IlepcoHanbHBIN KOMIBIOTED.

4 TlopsiIOK BBIMOJHEHUS pabOTHI:

4.1 3aroroButh hopMy oTUETA.

4.2 3apucoBaTh CTPYKTYPHYIO CXEMY HEJIMHEHHOro konepa. Jljis 3TOro B MEHIO
HEOOX0IMMO BBIOpaTh MyHKT «OmHcaHue CXeMbl HEIMHEHHOTO Kojepa». B maHHOM IyHKTe
NPUBOJUTCS OMMCAHHUE CXEMBl KOjepa, Ha3HaYeHHE €ro OCHOBHBIX OJIOKOB. «IIpokpydnBaTh»
TEKCT MO>KHO C TIOMOIIBIO KJIaBHIIT «i—*

4.3 B momaroBom pexxume ucciie1oBaTh padoTy CXEMBI.



4.4 3apucoBaTh B OTYETE BPEMEHHBIC TUArpaMMbl PabOThI CXEMBI NJisi BEIOPAHHOTO
3HAYCHUA aMINIUTYy bl BXOJHOI'O CUTHAJIA.
3apucoBaTh BpEMEHHBIC JMAarpaMMbl CJIeIyeT W3 MyHKTa MeHio «PaboTa HemMHEHHOTro

KOZIepay.
HccnenoBath paboTy cXeMbl B aBTOMAaTUYECKOM PEKHIME.
4.6 OTBeTUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
4.7 [Ipu BBIMONTHEHHUU PabOTHI BHUMATEIBHO CMOTpUTE Ha 3KpaH MoHuTopa IIK u

PYKOBOACTBYMTECH TEMU YKa3aHUAMU, KOTOpbIE BaM faeT KOMIBIOTED.

[ToMHUTE, YTO OTBETUTH HA KOHTPOJBHBIC BOMPOCHI MOKHO TOJBKO, UMes Tepes co0oi
CTPYKTYPHYIO CXeMYy HEIMHEHHOTO KOJIepa U BPEMEHHBIE TUarpaMMbl paOOTHI.

4.8 OpopMuUTh OTHET.

5 KoHTposibHBIE BOITPOCHI:

5.1 TloscHuTe NPUHIUI HEIUHEHHOrO KOAMPOBAaHMS HAa PAcCMOTPEHHOM IIpHUMEpe
nabopaTopHO PabOTHI.

5.2 JIns pacCMOTPEHHOI'0 MpHUMEpPa aMIUIMTY/bl BXOJHOT'O CUTHAJIa OMpPEACIIUTh YPOBEHb
KBAaHTOBAaHUS M HOMEpP CErMEHTa Ha XapaKTEPUCTUKE, YPOBEHb KBAHTOBAaHUS B CETMEHTE,
OIIMOKY KBaHTOBAHMUS.

5.3 Kakoe MakcumanpHOe KosnyecTBO Kimoued B I'DT Moxer OBITH BKIIOUEHO
OJIHOBPEMEHHO B CXEME HEJIMHENHOr0 KOJIEpa, OSICHUTE.

5.4 PaccunTaiiTe MaKCUMJIBHYIO OITMOKY KBAaHTOBAHUS B HEJTMHEHHOM KOJEpe.

6 ConepxaHue oT4eTa:

6.1 Llenb paGoTHI.

6.2 OTBeTHI Ha BOMPOCHI IOMyCKa K padoTe.

6.3 CTpyKTypHasi cxeMa HeTMHEHHOTO KoJiepa.

6.4 BpeMeHHbIe 1rarpaMMbl pabOThI CXEMbI HETMHEWHOTO KoJiepa.
6.5 OTBETHI HA KOHTPOJIBHBIE BOIPOCHI.

6.6 BeiBog mo pabore.

IIK-5 CnocobeH k pa3BUTHIO OECITPOBOJIHBIX CETEH, ceTel paauoA0CTyla U CIyTHHKOBBIX
CUCTEM CBSI3U

JIABOPATOPHASA PABOTA

Cucrema nepenayu ¢ BpeMEeHHBIM pa3iejleHHeM KaHAJIOB U AMILUTUTY/THO-UMITYJILCHOM
MOy el
1 Hexas padoTsi:
1.1 3akperuth 3HaHUs 1o Teme «llocTpoeHue MUPPOBBIX CUCTEM IMEpelayd Ha OCHOBE UMITYJIHCHO-
KOJIOBOW MOJIYJISIIIUM C BPEMEHHBIM pa3JicliCHHEM KaHaJIoB».
1.2 Hccnenosars padoty cxemsl CIT ¢ BPK.

2 IoaroroBka Kk pa6oTe:
2.1 V3yuwnth TeOpEeTHUECKHI MaTepuai, OTHOCAIIMICA K JaHHOW pabore mo numreparype [1, 2],
KOHCHEKTY JICKIIHA, TPUIOXKEHHS K T1abopaTopHOi padorTe.
2.2 Jlis caMOTpOBEPKH TOTOBHOCTH K BBIITOJIHEHUIO PabOTHI COPMYITUPOBATH OTBETHI HA KOHTPOJIHHBIE
BOIIPOCHI JIOIyCKa K padoTe.

2.2.1 Copmynupyiite Teopemy Kotenpaukosa B.A.

2.2.2 TlosicHuTe BBIOODP YaCTOTHI AUCKPETH3AIIH

2.2.3 Uemy paBHa 4acTOTa JUCKpETU3alMu s KaHama TY?
2.3 IloaroroButh OJIAHK OTYETA.

3 OcHoBHoe 000pyaOBaHMe:
3.1 TlepcoHaNbHBIH KOMITBIOTED.



4  Tlopsaaok BbINOJHEHHS Pa0OThHI:
4.1 3arotoBuTh hopMy oTyera.
4.2 3apucoBaTh CTPYKTYPHYIO cxeMy cucteMsl nepenaun TY, mocrpoenHoro no npunuumy BPK. s
3TOTO B MEHIO HEOOXOAMMO BEIOpaTh MyHKT «OmHcanme cXeMbl cucTeMbl Tiepenadn ¢ BPK». B mannom
myHKTe npuBoautcs onucanue cxembl CII ¢ BPK «IIpokpydmBaThy» TEKCT MOKHO C TTOMOIIBIO KJIABHII
<—¢_>
4.3 B momaroBoM pexuMe UCCIIeI0BaTh pabOTy CXEMBI.
4.4 3apucoBaTh B OTYETC BPEMEHHBIC JUArpaMMbI PabOTBI CXEMBI, IPH 3TOM CIEAYET IMOMHHUTH, YTO B
OT4eTe JOJKHBI OBITh MPHUBEIEHBI BPEMEHHBIE TUArpaMMBbI IS CiIydasi, KOTJa MPUHUMAeMbIi CUTHAJT HEe
UCKaXKaeTcsd M KOrJa Ha INpHEME eCTh HCKa)KEHWsl CHUrHaja (T.e. HEBO3MOXKHO BOCCTaHOBHUTH €I0
NepBOHAYATILHYIO QOpMY).

3apucoBaTh BpeMEHHbBIE AMarpaMMbl CIEAyeT A0 CepPeauHBl SIKpaHa MOHUTOpA (CM. MyHKT B MEHIO
«Pabora cucremsl nepenauu ¢ BPK»).
4.5 HccnenoBats paboTy CXeMbI B aBTOMaTHIECKOM PEKUME.
4.6 OTBeTUTH HA KOHTPOJIbHBIE BOIPOCHI.
4.7 Tlpu BbIMONHEHUH PabOTHl BHUMATENBHO CMOTpUTE Ha 3KpaH MoHHTOpa [IK m pykoBomcTBy#TEeCh
TEMH yKa3aHHUsAMH, KOTOpble BaMm naet kommbroTep.

[lomHHTE, YTO OTBETUTH HA KOHTPOJBHBIE BOMPOCH MOXHO TOJIBKO, HMes Tepea coboit
cTpykTypHyto cxemy CII ¢ BPK u BpemMeHHbIe ArarpaMMbl paboTHI.

5 KoHTpoabHbIe BONPOCHI:

5.1 Tloscuuts HazHaueHHue Oi0koB cxeMbl CIT ¢ BPK.

5.2 HazoBuTe OCHOBHYIO IENIb AUCKPETHU3AINH.

5.3 Uewmy paBna wacrora auckperuzanuu s criekrpa (0,05-10) kI'?
5.4 Tlepeuucnute HenoctaTku cxemsl CII ¢ BPK.

6 Copepxanue oT4yeTa:

6.1 Haspanwe u menb mabopaTopHOM pabOTHI.

6.2 CrpykTypHas cxema cucTeMsl nepenayu ¢ BPK.
6.3 Bpemennsle nuarpaMMbl pabOTHI CXEMBI.

6.4 BeiBox mo paborte.

IIpumep 3K3aMeHALMOHHOTO OMJIeTa

®denepanbHOE areHTCTBO CBS3U

VYpanbckuil TEXHUYECKUI JK3aMeHAHMOHHBIH OnJieT YTBEPXIAIO:
MHCTUTYT CBSA3H U HHPOPMATUKU Ne 15 3aB. kadpenpoit MOC
(bumman) ®I'bOY BO
"CrubupCKHii TOCYAapCTBEHHBIH no aucuurnae Ludposeie « » 20_r.
YHUBEPCUTET TEIEKOMMYHHKAIMH CUCTEMBI Iepeavu

1 “HPOpMaTUKH"
B I. EkaTepunOypre
(YpTUCHU Cubl' YTHN)

Hanpasnenne 11.03.02 TIpoduis TCCC Yposens bakanaspuar ®akynerer_UUuY kypce3 cemectp 6

1) IIpunuun noctpoenus annapatypsl ¢ MUKM. Uepapxun LICII. CtannapThl mae3n0oXpoHHON HEpapXuu.
2)CtpykTypHasi cxema HeanantuBHoro npuemHuka CC. Ha3zHaueHue OJIOKOB, NPUHLMUI JCHUCTBUS B
CHUHXPOHHOM PEXHUME

3) Ilokasatp BpemeHHyH auarpammy JjuHeiHbIX komoB UIIM, KBII-3 u BH amns xomosoit
nocnenoBatensHoctr 01110110101000000000011011000001000000100001

4.4 IlepeyeHb BOIIPOCOB Ha YCTHBIN IK3aMEH
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CrpykrypHas cxema OUPOBOM CHUCTEMBI Tepenadd. HempepwiBHBIE W JTHUCKPETHBIC
cur”anbl. [llar kBaHTOBaHMS.

CrpykrypHas cxema cuctembl ¢ BPK. @opmupoBanne rpynmnoBoro cursaina npu BPK.
Bpemennsie quarpaMmbl FpyInoBOro CUrHaiA.

MMy nCHO-KOI0Bast MOYJIALMS. JIUCKpeTU3anusl CUTHAIOB 110 BpEMEHU. AMILIUTYAHO
— umnynbcHas monyisiius. Teopema B.A. KorenpHukoBa. Yactora AuCKpeTH3aIiuu
kaHaya TY.

[TonsiThe O ypoBHE KBAaHTOBaHWS, IIare KBAaHTOBAHWS, OIIMOKE KBAaHTOBAHUSI.
3aBUCUMOCTD YHCJIa YPOBHEW KBAHTOBAHUSI OT YUCIIA Pa3psAI0B KOAOBOM TPYIIIIHIL.
[lonatTue o0 paBHOMEPHOM U  HEPAaBHOMEPHOM KBAaHTOBAaHUU. AMIUIUTYAHAs
XapakTepUCTUKA. JI0CTOMHCTBA, HEJOCTATKHU.

KonupoBanue. [IpuMeHeHne HaTypadbHOTO MU CUMMETPUYHOrO JABOMYHOIO KOAA, UX
JIOCTOMHCTBA W HETOCTATKH.

Ob6opynoBanne okxoneuHoi cranuuu HWKM BPK. CrpykrypHas cxema CHCTEMBI
nepemaaun ¢ UKM. Ha3znauenue OJ10KOB U y3710B 000py0BaHUS.

[Mpunuun paGoTel 00OPYAOBAaHUS OKOHEUHOH CTaHIuH cucTteMbl nepegaun ¢ MKM B
TpakTe Mepeaaydn.

[Mpunuoun paGoTel 00OPYAOBaHUS OKOHEUHOH CTaHIUH cucTeMbl nepegaun ¢ MKM B
TpakKTe MpueMa.

Bpemennas nuarpamma nMkiIa M cBepxuukia. Pacder ckopocTu mnepenaduu (TakTOBOM
4acTOThI) TpynInoBoro curxana. [Ipusectu nmpumep pacuera.

AMIUIUTY THO-UMITYJIbCHBIE  MoaysaTopsl (AWM) u Bpemenusle cenexktopsl (BC).
Hasznauenune, TeXHMYECKHE apaMeTPhl, YCTPONUCTBO, MPUHITUIT JCHCTBUA.

JInneinbii  xonmep (ALIII) B3BemmBaromiero Ttuma. TexHUYECKHEe HapaMeTpsl,
CTPYKTYpHas cxema. AJITOPUTM JINHEWHOTO0 KOJIMPOBAHUS, TPUHIUI ACHCTBUS KOJEpA.
Jluneiinpiii  nexoxep (LIAIT). Ha3nauenue, TeXHHYECKHE MapaMeTpbl, CTPYKTypHas
cxema, PUHLINI JIEHCTBHUS.

Henunelinast aMriuTynHas XapakKTEpUCTHKA KOMIIPECCHHM U 3KCIAHIUPOBAHMS TUIa A-
87,6/13. OcHOBHBIE H JONOJHUTENbHBIE OTajoHbl. lllar KBaHTOBaHWUS, 3TaJOHBI
KOPPEKUUU. AJITOPUTM HEIIMHEMHOTO KOJUPOBAHUS.

Konep B3BemmMBaKmero Tuma ¢ HEIMHEHHOMW IIKAJIOW KBAaHTOBaHUA. TeXHUYECKHUE
napameTpbl, CTPYKTYpHasi CXema, PUHIIUI IeUCTBUS.

Henuneninbiit nexonep (ILIAIT). Hasnauenwe, TeXHUYECKHE MapaMeTphbl, CTPYKTypHas
cxema, MPUHLINM JIeHCTBHUS.

I'eneparoproe obGopymoBanue (I'O) muudpoBbix cucrtem mnepenaun. HasHauenwme,
TEXHUYECKUE TMapaMeTphl, CTpyKTypHas cxema ['O B TpakTe mnepenayu, MPUHIIUIT
JIEHCTBHUSI, BPEMEHHBIE JUArpaMMbl UMITYJIbCHBIX ITOCIIEI0BATEIbHOCTEM.

CTpykTypHas cxemMa TEeHepaTOpHOro oOOpyIOBaHWsS B Tpakre mnpuema. HasHaueHue
BBIZICIATENS TakTOBOM yacToThl (BTY), BXOAOB M CUTHAIOB "yCTaHOBKA MO CBEPXITUKITY",
"ycTaHOBKA MO IUKITY".

TakToBast cuHXpoHM3alus HUPPOBLIX cucTeM mnepenaun. HasHauenue, kimaccudukanus,
MPUHIUIIBI TOCTPOCHUS CUCTEM TaKTOBON CUHXPOHU3ALINH.

YCeTpoicTBO TaKTOBOM CHHXPOHHM3AIMU C TAaCCUBHON (QubTpanueit. CTpyKTypHas cxema
BBIJICJIUTENSI TAKTOBOM 4acTOThI. [[puHIIMNI 1eCTBUS, BpEMEHHBIE TUarpaMMBl.
YCeTpoiCTBO TaKTOBOM CHHXPOHHU3AIMH C aKTUBHOU (prutbTpaniueit. CTpyKTYpHBIE CXEMBI,
MPUHLIUN AEHCTBUS.

[{uknoBas (cBepXUMKIOBas) CHHXpoHH3alus. HazHaueHnue, kimaccuuKanus, TPUHIINAIIBI
OpraHU3aIMy CUCTEM IIUKIIOBON CUHXPOHU3ALINH, aJITOPUTM TOMCKA CHHXPOCUTHAA.
VYropoueHHass  CTpyKTypHas CcXeMma HpUEMHHKA CHHXpocurHaia. HasHaueHwue
OII03HABaTeNsl, AHAJIM3aTOPa, PELIAIOIIEr0 YCTPOICTBA, UX YCTPOHCTBO.

CrpykrypHas cxema HeamantuBHoro npuemHuka CC. Ha3znaueHue OJIOKOB, MPUHIIMIT
JEUCTBUSI B CHHXPOHHOM pPEKUME.



25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

CrpykrypHas cxema HeanmantuBHoro npuemHuka CC. Ha3zHaueHue OJIOKOB, MPUHIIMIT
JENCTBUS B ACHHXPOHHOM PEXHUME.

CtpykTypHas cxeMa aJanTHBHOTO NpPUEMHHUKa CHHXpocurHaia. HasHauenue O6JI0KOB,
NPUHIUI JIEUCTBUSL B PEXKHUME IIOMCKAa CHHXpOCUTHala. Bpemsi BoccTaHOBIEHUS
CUHXPOHH3MA.

Opranuzanusi CHUTHaJbHBIX KaHAJIOB JUJIl TE€pelaud CUTHAJOB YINpABIEHUA U
B3aumoeicteus (CYB). Pacuer wactorsl auckperusamuu CYB.

Hudposoii nunelneid TpakT. HasHauenue, cpena pacnpoctpaneHus. MeXCUMBOIBHBIE,
NEepPEXOHBIE, UMITYJIbCHBIE IOMEXHU U UX YCTPaHEHUE.

Jlunelinple Konxbl UUGPOBBIX cUCTeM Imepenaud. TpeOoBaHUs, NpPEABABISIEMbIE K
JUHENUHBIM KojaM. CBOWCTBA W CHEKTpajbHas XapaKTEPUCTHUKA JBYXYPOBHEBOIO
OJIHOIOJISIPHOTO KOJ1a ¢ BO3BpalleHueM K Hyito (BH).

Jlunetinpiit xox momuduupoBaHHbld 0e3 Bo3Bpata kK Hymwo (MBBH). Caoiictsa,
CIeKTpalibHasl xapakTepucTuka. CTpyKTypHas cxema mpeoOpa3oBarelisi KoJa B TPaKTE
nepenayu. [IpuHmn geicTBus, BpeMeHHbIe Auarpammel. [Ipumenenue.

CrpykrypHast cxema npeoOpasoBarens koga MBBH B Tpakra mpuema. Ilpunimmn
JIEUCTBUS, BpEMEHHbIE JuarpamMmebl. [IpuMeHenue.

JluneliHpli KOA ¢ depenoBaHueM mHojsipHocTH uMmynbcoB (YIIM). CaoiictBa
CHEeKTpaJibHas XapakTepucTuka kona. CTpyKTypHas cxema rnpeoOpas3oBaresisi Koja TpakTa
nepeaauu u npuema. [lpuHnun necTBusi, BpeMEHHbIE 1UarpaMMBbl.

JluHelHbIN KOA MBYXMOJSPHBIA, TPEXYPOBHEBBIN, MOAU(UIIMPOBAHHBINA KBa3UTPOUUHBII
(MUIIM) wmm xom ¢ BBICOKOM TuIOTHOCTHIO wmMmimyibcoB (KBII-3). CroiictBa u
CHEKTpaJibHasl XapaKTepUCTHUKA KoJla. ANTOPUTM (POPMHUPOBAHUS KOA.

Perenepatopsl 1udpoBbIXx curHamoB. HasHauenue, mapamerpel.  YTpOIICHHAs
CTPYKTYypHas cxema pereneparopa. [IpuHuumn neicTBrs, BpeMEHHbBIE AMarpaMMBl.
CrpykTypHass cxema pereHeparopa ABYXIOJSPHBIX curHanoB. [lpuHuun nencrBus,
BpEMEHHbIE nuarpamMmel. [Ipumenenue.

Uepapxus LICII. Crangaptuszanus mudpoBbix cucteM nepeaaun. OCHOBHbIE TpeOOBaHUSI.
TexHuueckue XapakTepUCTUKU TEPBUYHOW, BTOPUYHOM, TPETUYHOM, YETBEPUYHOM U
CyOmnepBUYHON cHCcTEM TIepeadu.

5. BaHK KOHTPOJILHBIX 3aJaHUl M MHBIX MAaTEPHAJIOB, HCIOJIb3YeMbIX B Mpolecce
npoueayp TeKylero KOHTPOJIsi U MPOMeKYTOUHOM aTTecTaluu

[IpencraBnen B dJeKTpOHHON WH(OpMaMOHHO-00pa3oBaTenpbHOM cpene mo URI:
http://www.aup.uisi.ru.
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3apenyroiuit kadeapoit (paspaborymka) P T Hunomé noB

MHULKANbL, GaMunus
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OreHOYHBIC CPEICTBA PACCMOTPEHBI M YTBEPKACHBI Ha 3acenannu kadenpst MOC

31.05.2021 r [Tpotokom Ne 13

3aBeyronuit kadeapoii (pazpaboTunka) E.N. 'nunoménon

IO AITHUCH HWHUIIUAJIbI, q)aMI/IHI/IH

31.05.2021 I.
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