OEJIEPAJIBHOE ATEHTCTBO CBA3U
Cesepo-KaBkasckuil ¢punuan opaena TpynoBoro Kpacnoro 3namenu ¢eaepaibHOTO
roCyIapCTBEHHOr0 0X0/UKETHOIO 00pa30BaTEIbHOIO YUPEKICHHS BBICIIEr0 00pa30BaHuUs
«MOCKOBCKHI TEXHUYECKUI YHUBEPCUTET CBSI3U U UH()OPMATUKI

Meroanueckue yKa3zaHus
10 BBIMOJIHEHUIO KOHTPOJIBHOM pabOThI

10 AU CHUIIJINHE

BBIYNCJ/INTEJIbBHAA TEXHUKA
N UTHOOPMAIIMOHHLBIE TEXHOJIOT'UAN

HamnpasieHue moaroroBku 11.03.02  MuHpokoMMyHHUKAITMOHHBIE TEXHOJOTUU U
CUCTEMBI CBSI3U

PocroB-na-/lony
2019



KoneBa C.U. BrruncnurenbHas TEXHUKA U HH()OpPMALIMOHHBIE TEXHOJIOTHU. Me-
TOJAMYECKHUE YKa3aHUS 110 BBINIOJHEHUIO KOHTPOJIBHOU padoThl. - PocToB-Ha-/{oHy:
CK® MTVYCH, 2019T. - 8 c.

Meronuueckie yka3aHus MO BBINOJHEHUIO KOHTPOJIBHOM paOOThI MpeaHa-
3HA4YeHBI AJI CTYJEHTOB-0aKaiaBpoB, oOyuaronuxcs no HampasieHnuto 11.03.02 -
«HpOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBsI3W» (mpoduinn CeTu CBA-
31 U CUCTEMbl KOMMYTallM¥, MHOTrOKaHaJIbHbIE TEJIEKOMMYHHUKAIIMOHHBIE CHUCTE-
MBI, 3alllMIICHHBIE CUCTEMBI U CETHU CBsA3H, CHUCTEMBI paJUOCBSI3U U PaaHOJ0CTyIA)
3a04HOM (HOPMBI OOYUCHUS.

Meroanueckue ykazaHUs IO BBIMOJHEHUIO KOHTPOJBHOM pabOThl MOATO-
TOBJIEHBI B COOTBETCTBUHM C COJAEpPKAHHEM Kypca «BplUMCIUTENBbHAS TEXHUKA U
MH(POPMAILIMOHHBIE TEXHOJOTHM», ONpenenseMbiM TpeboBaHusiMu denepaabHOro
roCyJapCTBEHHOI0 00pa30BaTENbHOIO CTAaHAAPTa BBICHIETO MPOPECCHOHAIBHOIO
oOpa3zoBaHusl.

B MeTtoanueckux ykazaHUSAX MPECTaBICHbI 3aJaHUs 1JIs1 KOHTPOJIbHBIX pa-
00T U METOIMYECKHE YKAa3aHUS JUIsl X BBIIIOJIHEHHS

Peuenzent: 3aB. kadenpoii UBT CK® MTYCH, a.1.1. npod. Cokomnos C.B.

PaccmoTpeno u ono6peno Ha 3acenanuu kadgeaps UBT
[Tporokon Ne 1 ot 26 aBrycra 2019 1.



Jucuurnna «BerauciaurenbHas TeXHUKa U MHGOPMALMOHHBIE TEXHOJOTUI
UMEET 11eJ1bI0 0a30BYIO MOATOTOBKY CTYACHTOB JJII YCBOCHUS MEPCIIEKTUBHOTO LU}-
poBoro o0Opy0BaHUs OTpaciieil CBS3M, UMEIOLIET0 B CBOEM COCTaBE MHUKPOIIpOLEC-
copHble cucTteMbl, MUKpO-OBM. CpenctBa BbIUUCIUTENBHOW TEXHUKHU AENAIOT BO3-
MO>XHBIM MH()OPMAIIMOHHBIE TEXHOJIOTHUH.

Kypc «BpruncnutenbHast TeXHUKA U UH()OPMAIIMOHHBIE TEXHOJOTUH » 0a3upy-
€TCA Ha JAUCLUIUIMHAX, NAIOIIMX 3HAHUA II0 TEOPUHU IEKTPUUYECKUX LENEeH, MUKPO-
AIEKTPOHUKE, OCHOBAM AJITOPUTMU3ALMU U IPOrPAMMUPOBAHHUS.

CtyaeHT, U3y4yuBIIMNA JUCHUIUIMHY «BbluncnuTenbHas TeXHHKAa U UHGOpMa-
LIMOHHBIE TEXHOJIOTUNY, TOJIKEH:

3HamMb:

- OCHOBHBIE IIPUHLHUIIBI [IOCTPOEHUS YCTPOMCTB BBIYUCIUTEIBHOW TEXHUKH, OC-
HOBHBIE MOJXO/IbI B pa0OTE C HAYYHO-TEXHUYECKOW M CIPABOYHOM TUTEPATYPOU, APY-
rMMU UHGOPMAIIMOHHBIMU UCTOUHUKAMU;

- YCTPOMCTBO KOMIIBIOTEPOB, OCHOBBI B3aUMOJEWUCTBUS C mepudepuitHbIMU
YCTPOMUCTBAMHU; MPUHILIUIIBI MOJACIUPOBAHUS PabOThI AJisl LIeNiel aHaIu3a U MPOEKTHU-
poBaHus;

- OCHOBHBIE€ METO/IbI M3yUEHUS U CUHTE3a HU(PPOBHIX YCTPONCTB BRIYUCIUTEb-
HOU TEXHUKH C UCITOJIB30BAHUEM IIPOIPAMMHBIX ITAKETOB;

ymemo:

- paboTaTh ¢ KOMIIBIOTEpAMH U CPEACTBAMHU KOMMYHHKAIMW JJIS MOTYYEHUS
TeXHUYECKOW nHpopMaIuy 00 y371ax BRIYUCIUTEILHON TEXHUKH;

- IPOU3BOJUTH AHAIU3 CPEICTB U METOJOB PEATU3ALNHN Y3JI0B BBIYUCIUTEIb-
HOU TEXHUKH;

- UCIIOJIb30BaTh KOMIIBIOTEPHBIE CPEACTBA IIPOCKTUPOBAHUS I IIOCTPOCHUS U
aHalli3a y3JIOB BEIYMCIUTEIIbHON TEXHUKHU;

6/1a0emsp:

- HaBBIKAMHU pabOTHI C KOMIIBIOTEpAMHU U CPEJICTBAMH KOMMYHUKAIIMH IS T10-
Jy4YeHHUs TeXHUIeCKor nHpopmaruu o0 y31axX BEIYUCIUTEILHON TEXHUKH,

- HaBBIKAMU BBITTOJIHCHUS aHATN3a CPEJCTB U METOJIOB PealU3allii Y3JIOB BbI-
YUCIIUTENHHON TEXHHUKH,

- HaBBIKaMH BbIOOpa HEOOXOUMBIX allapaTHBIX U MPOTPAMMHBIX CPEJCTB IS
peleHus 3a7a4 aHAJIN3a U CUHTE3a MU(POBBIX YCTPOMICTB.

3agaHne HA KOHTPOJILHYIO PadoTy

BrIMOTHUTH TIOJTHBIN ITUKIT paboT MO CHHTE3Y CXEMBI KOJ0TpeoOpa3oBaTels,
KOTOPBIN JTOJDKEH YIPABISITH paboToN 1-pa3psHOTO 7-CETMEHTHOTO MHAMKATOPA,
BXO/IAIIETO B COCTAB HEKOTOPOT'O BUJICOKOHTPOJIBHOIO YCTPOUCTBA.

[Ipu 3TOM AOMKHBI MHAULMPOBATHCSA TOJIBKO CTUIIM30BAHHBIE LU(PHI, COB-
najarolue ¢ YeThIpbMs MOCIEAHUME U pamMu HOMEpa CTYJEHYECKOro Ouiera, a



IpU TOCTYIUICHMM Ha BXOJ KojompeoOpa3oBaTelis APYruX HU(GPOBBIX TaHHBIX
JIOJKEH BBICBEUMBATHCSI CIIELICUMBOJI, BRIOPAHHBIN COTIacHO TaOIMIIBI 1.

CoryacHo BapuaHTy HEOOXOUMO:

1. CocTaButh TabIMIly UCTUHHOCTU AJII CUHTE3UPYEMOTO KOJIOIpeoOpaszo-
BaTEII;

2. C nomompto nuarpamMm Beitua-KapHo Haiitu MunumMmanbHbie JJH® s
TOOBIX TPEX (M3 CeMM) HECOBMAAAIONTNX BBIXOIHBIX PYHKIIUH Vi ... V7;

3. IMomo6pate u3 Tabmuie! 2 noaxomsanryro UMC ¢ yuetom Gasuca, ornpese-
asieMoro Tabnuiel 3, U pa3paboTaTh Ha €€ OCHOBE CXEMY, PECATH3YIONIYI0 B 3TOM
0asuce Tpu BHIOpaHHBIE BHIXOHBIC (DYHKIIUY;

4. Onpenenuts Bpems 3a0€PKKU 7, . JJIsI CAHTE3UPOBAHHOU CXEMBI.

31.CX.

Tabmuma 1
Tun cumBoa 1711 HeUGPOBBIX KOJIOB
Ilocnenuas
uudppa Homepa | 0 1 2 3 4 5 6 7 8 9
BapuaHTa
O D e e
CroelcumMBoOII | y= — — — -_— — — — — —
HEREEn RN e el
TabOmuma 2

COBOKYHHOCTB Pa3pCIICHHLIX IJId UCIIOJIb30BAHUA MUKPOCXCEM

VcnoBaoe o603raueHne UMC Coctas n pynKunonansHoe Tun noruku
HaszHaueHne UMC
K155J1A1 2x41-HE TTJ
K155JIA3 4x21-HE TTJH
K155J1A4 3x31-HE TTJH
K155JIE1 4x2NJIN-HE TTJ
K137JIE3 2x3UJIN-HE OCIJI
K223JIE1 4x3UJIN-HE OCJI
K500JIM102 4x21NJIN-HE OCIJI
K500JIM106 3x3UJIN-HE OCIJI
K500JIM109 4NJIN-HE, SNJIN-HE OCJI
K176JIE10 3x31JIN-HE KMOII
K176JIE6 2x41NJIN-HE KMOII
K176JIES 4x21NJIN-HE KMOII
K176J1A7 4x21-HE KMOII
K176JIAS8 2x41-HE KMOII
K176J1A9 3x3U-HE KMOII




3anuck 2x4U-HE o3nauaert, uto B ogqHoM kopryce UMC Haxopasitcs nBa 4-
BXOJIOBBIX Jornueckux aneMeHToB tuna H-HE.

Tabnuna 3
bazuc myis cuHTE3UpYEMON CXEMBI
Hpeanocnenms madpa Ne UétHas Heuérnas
CTYJEHYECKOIo Ouiiera
basznc HU-HE WJIN-HE

MeToanueckue YKa3aHud AJd BBINNOJHCHHUSA 3a/1aHUA

[IponnmocTpupyeM METOAMKY PELIEHUS] JAHHOW 3ajauu Ha npumepe. Pe-
IIeHue HEe0OXOJUMO peaan30BaTh, BHITIOJHUB MOCIEIOBATEIHHO HECKOJIBKO 3Ta-
IIOB.

1. YTouHeHue 3aqaHus NI HHANBUAYAJIbHOT0 BAPHAHTA.

JomyctuM, yTo HOMEp cTyaeHueckoro ounera - 11303 u nocneaHue 4eThipe
udpel HOMepa CTyJIeHYecKkoro ousera oopasytor yucio 1303, T. e. JOKHBI HH-
JTUIIPOBaThCS TONIbKO 1udpsl 0, 1, 3, a mpu BBOJIE OCTaIBHBIX U — CUMBOIT F.
[Ipu cocraBiaeHun TabIUIBI ICTUHHOCTU OyAEM MoJjiaraTh, YTO BXOJHBIC JaHHBIC
BBOJISITCSL B KOJOMpeoOpa3oBaTesib JBOMYHBIM KOJIOM, a HAJIMYME BBICOKOIO TMO-
TEHIIMajia Ha BBIXOAaxXyi, Yz, ... Y7, BBI3BIBAET CBEUCHUE CETMEHTa a,b, ¢, d, e, f, g
uHauMKaTopa. Toraa ¢ ydeToMm HyMepalui CeTMEHTOB MHANKATOpPa UCXOHBIE JTaH-
HbIE MOYHO MPEJICTAaBUTH B TabuIie 4.

Tabmuma 4
COBOKYIMHOCTbh UCXOJHBIX JAHHBIX 1151 BapuaHnTta 1303

«O»=a,b,c,d, e, f |_=

a «l»=b,c ‘_l
] g9 b H
E‘ ‘C 3»=a,b,c,d, g ‘—|

d _l

|
«apyrue» = a, e, f, g I
I




2. CocTaBiieHHe TA0JIUIbI HCTHHHOCTH.

Cxema MOAKIIIOUCHHS WHIIUKATOpa U HyMepallusl BBIXOIHBIX (DYHKIIUN TOKa-
3aHbl Ha puc.l. Crapmmii WHAEKC BXOJAHOTO CHUTHAajla COOTBETCTBYET OOJbIIEMY
BECY JBOMYHOTO pa3psija BXOJHOro kojaa (Oosiee crapiieMy). AKTUBHBIN CHUTHAI
Ha BBIX0JI€ KojonpeoopazoBates — 1.

Yo (X, Kz, Xa, X))
Yo (X1, Xz, X2, X4) a
X f b
) Yo (K, Kz, K3, K4) g
R | KodoBsil e o X %o X0
npeodpasobamens (i i) e ¢
G R — d
X 4 Yo (K1, K2, K Ka) l
Ya (X, K2, X, Xa)
Yo (K, Xo, X3, Xa)

Puc.1. CxeMa nmoaxirodeHus KOAOMpeoOpa3oBaTes

Torga ¢ y4€ToM 3TOro MOJy4YMM CIEAYIONIYIO TaOIUIly MCTUHHOCTH, TIIE
CUMBOJIOM «X» 0003HA4Y€Hbl OE€3pa3TUYHbIC COCTOSIHHS BBIXOAHBIX NMEPEMEHHBIX,
KOTOpbIE TIPU HEOOXOJUMOCTH MOXHO cuuTath jJudo 0, mu6o 1 (tabdn.5). Unau-
[UPYEMbI€ CUMBOJIbI BBIJICJICHBI YTONIICHHON JTUHUECH.

Tabmuna 5
Tabnuia UCTUHHOCTH KOAOMPeoOpa3oBaTeis
N Bxonnble nepemMeHHbIE BrixoHbBIE TEpEMEHHBIE
X4 | X3 X2 X1 |a (yl)|b (y2)|c (y3)|d (y4)|e (y5)|f (y6)| g (¥7)
0 0 0 0 0 1 1 1 1 1 1 0
1 0 0 0 1 0 1 1 0 0 0 0
2 0 0 1 0 1 0 0 0 1 1 1
3 0 0 1 1 1 1 1 1 0 0 1
4 0 1 0 0 1 0 0 0 1 1 1
5 0 1 0 1 1 0 0 0 1 1 1
6 0 1 1 0 1 0 0 0 1 1 1
7 0 1 1 1 1 0 0 0 1 1 1
8 1 0 0 0 1 0 0 0 1 1 1
9 1 0 0 1 1 0 0 0 1 1 1
10 1 0 1 0 X X X X X X X
11 1 0 1 1 X X X X X X X
12 1 1 0 0 X X X X X X X
13 1 1 0 1 X X X X X X X
14 1 1 1 0 X X X X X X X
15 1 1 1 1 X X X X X X X




3. MunuMu3anus ¢ nomoubio kapt Kapno.

Jlns MuHUMH3auy QYHKIHMN mpeoOpa3zoBaTeis 1e1eco00pa3HO HCIIOb30-
BaTh KapThl KapHo. ®yHKIIMY MUHUMM3UPYIOTCA JJIsI TPEX MPOU3BOJIBHBIX HEOIU-
HAKOBBIX (DYHKITHUM.

Jlns BeixoiHOM pyHKIMK Y 1:

X4

4
4
1
1

I I I

X2

Jliig BeIxogHOM pyHKIMK Y4:
X4

Y4=X4-X3-X1

Jliig BeIxoqHOM pyHKIMK Y7:

X4 Y7

1 —

Y7T=X4-X3-X2

— X1

I I R

X1

4. IlepeBoa B 3aIaHHbII Oa3uC.

Jna peanuzanuu nonydeHHbIX (yHKuud B 6asuce M-HE nenecooOpasHo
BbIOpaTh 2 Mukpocxembl K176JIA8 ¢ dopmynoni 2x41-HE u 1 mukpocxemy
K176JIA7 ¢ popmymnoii 4x2U-HE.

Jst yskuuum Y1 u Y7 npeoOpa3zoBanus B 0a3Uc He TpeOYyIOTCS.

JUi ocTanbHBIX, UCTIONB3YA (hopmyiy Ae-MopraHa, MoIy4uMm:



Y4=X4-X3-X1=X4-X3-X1

S. ITocTpoeHue cxeMbl yCTpOHCTBA.

[locTpoeHne cxeMbl YCTPOMCTBA OCYIIECTBIISIETCA HA OCHOBE MMEKOUIUXCS
AHAJIMTUYECKUX BbIpaKeHUI. MOXHO MCHOJB30BaTh JIIOObIE rpaduuecKre MHCT-
PYMEHTBI, KOTOPhIMU BiajieeT oOydyaemblil. CxeMa KojonpeoOpazoBartelis Mo Ba-
puanty 1003 nipeacraBieHa Ha puc.2.

X1 —

DD2.1
&
DD1.2 Y1
a1
DD2.2 pp1.1

XB—t
D
X4_t

O

| POIU
o

%

—t
Lo
L{d

<

Lo

e |O
-
N
O
O
(L]
——,

Puc.2. ®ynkiuonaneHas dJIeKTpUUecKas cxema KoaornpeoopazoBarens

6. Onpeaesienne BpeMeHH 32/1€P:KKHM CPpadaTbIBAHUS YCTPOMCTBA.

Cxema peaiimzoBana Ha UMC K176. Bpems 3agepxku gorudeckon cxemsl — 200-
300 HC. MakcuManbHas 3a/1epkKKa pacpOCTPAaHEHUs CUTHAJIA B YCTPOWCTBE, IIPEACTAB-
JICHHOM Ha CXEMC, COCTAaBJIACT

fro =31, = 3(200—300) = (600 —900)rc

31.CX.
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