MHUHHUCTEPCTBO HAYKH U BBICIIET'O OGPA30BAHUSI
POCCUUCKOU ®EJEPALIMU

depepanbHOE rocyaapCcTBEHHOE 010 )KeTHOe 00pa3oBaTesIbHOe YUpeKAeHHe

BBICILIEI0 0OPa30BaHUs
«BopoHex CKHii rocy1apCTBEHHBIH TEXHUYECKUH YHUBEPCHTET

«YTBEPXIAK»
an OPTH
7/ /Hebonscun B.A./

B 1y aBrycra 2021 r.

PABOYASA ITIPOT'PAMMA
AHCUMIIHHBI
«AudopmauHoHHbIE TEXHOJIOTHH

Hanpagnenue noarorosku 11.03.01 «PagnorexHuka»
[Tpoduib noarorosku: «PaagnorexHuyeckue cpecTsa nepeaad, npHemMa
00padOTKH CHIHAJIOBY

KBanudukanus BbllyCKHUKA Dakajaasp
Cpok oOyuenust 4 rona / 4 roga 11 mecsinen
Gopma 00ydeHUs ouHAasi/3a04Has

["'o1 nauana noarorosku 2018

ABTOp NPOrpaMMBbl
CT. npenojasarelib kageapst PT - " B.B. Xunun

3aBeaylolmi Kadeapoi pauoTeXHUKH @'ﬁ: 4,,// A.B. OcTaHkoB

Pykosomurens OINTOTT Q_%Zn/ A.B. Ocrankos

Bopouex 2021



1. HEJIM OCBOEHUA JUCHUITJINHBI

1.1. Ileab npenogaBaHusl AUCIHUINIUHBI

Lens mpenonaBaHusi AUCHUIUIMHBI — (DOPMUPOBAHKME Y CTYACHTOB 0a30BOTO
o0beMa KOMITETCHITUHN (3HAaHUM, YMEHUM M HAaBBIKOB) B 00J1aCTH MH(POPMAITMOHHBIX
TEXHOJIOTUI MPUMEHUTETBHO K Oyy1iel MpoPpecCuOHAIBHON AeSITEIbHOCTH.

1.2. 3agaum ocBOCHHA AUCHUIIINHBI:

JIJTst MOCTHYKEHUS TIEJIA CTaBSITCS 3aauu:
1.2.1. U3ydeHune OCHOBHBIX METOJOB, CIIOCOOOB M CPEACTB IKCIEPUMEHTAIBHBIX
uccinenoBanuii (B pamkax Oyaymied mpodeCCHOHANBHOW — JIEATEIBHOCTH),
OCHOBHBIX MIPUEMOB 00pa0OTKH U MPEICTABIICHUS MTOTYICHHBIX TaHHBIX.
1.2.2. W3ydyeHue MeETOAOB TMIOMCKA, XpaHEHHs, O0O0pabOTKH, aHaiIM3a |
npeacraBieHuss B TpeOyemoMm  ¢gopmare  uHbopmaiuu,  TpeOOoBaHUI
uH(OPMAITMOHHON OE30MTaCHOCTH.
1.2.3. Uzyuenue IPUHIHUIIOB (GYHKIIMOHUPOBAHUS UH(GOPMAIIOHHO-
KOMMYHUKAIIUOHHBIX TE€XHOJOTUNA M CUCTEM, TEHICHIIUN Pa3BUTHUS DJICKTPOHHKH,
U3MEPUTENTFHOM W BBIYUCIUTEIBHOW  TEXHUKH, METOJIOB  aKTyaJlu3aluu
COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB.
1.2.4. OcBoeHue CTaHAAPTHBIX MAKETOB MPUKIAJHBIX MPOTPAMM JJI PEIICHUS
po(eCCHOHANTBHBIX 3a/ad TIOCPEJCTBOM MOJICTUPOBAHMS PATUOTEXHUUICCKUX
YCTPOWCTB U CUCTEM.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OOII BO

JucrunHa «HGOpMAITMOHHBIE TEXHOJIOTHHY» OTHOCHUTCS K JUCIUTLIMHAM
oOs3aTenbHOM yacTu 6s0ka b1 yueGHoro iana.

3. IEPEYEHD IVIAHUPYEMBIX PE3VJLTATOB OGYUEHMS
TV CHUTLIAHE

[Ipouecc wm3ydyenus aucuuIUiMHbl «HpOPMAIMOHHBIE TEXHOJIOTHUN»
HampaBJieH Ha (POPMHUPOBAHHUE CIACAYIOUINX KOMIETEHIIHM:

OIIK-2 - cnoco0eH caMOCTOSTENbHO MPOBOAUTH JKCIEPUMEHTATIbHBIC
UCCJIEIOBAHMS U MCMOJIb30BaTh OCHOBHBIE MPHEMBbI 00OpaOOTKHU U MPECTaBICHUS
MOJIYYeHHBIX JaHHbBIX;

OIIK-3 - cmocobeH mpUMEHATh METOJbI TOWCKa, XpaHEHUs, o0pabdOTKH,
aHanu3a W MpeacTaBieHuss B TpeOyemom (dopmarte MHGOpPMAIUU U3 PA3TUYHBIX
UCTOYHUKOB W 0a3 [aHHbBIX, COOJIOJasi MpPU STOM OCHOBHBIE TpPEOOBAHUS
nH(OPMAITMOHHON OE30MaCHOCTH.

Kopn Pe3yabTarsl 00yueHHns, XapaKTepu3ylolIue
KOMIIeTeHIINH chopMHUPOBAHHOCTH KOMIIETEHIITHH
OIIK-2 3HaeT OCHOBHBIE METOJbI, CIIOCOOBI W  CpEACTBa
DKCIIEPUMEHTAJIbHBIX ~ HCCIIeIOBaHMM (B paMmkax Oyaymien




npoecCUOHANIbHON ~ JEATEIbHOCTH),  OCHOBHBIE  IIPUEMBI
00pabOTKH U MPEJCTABICHUS MOJYUYSHHBIX JIAHHBIX.

YmMmeer HCIIOJIBb30BaTh TCXHOJIOTHH IMPOBCACHUA
OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ, O6pa6OTKI/I 141
MNpCACTABJICHUS ITOJTYUYCHHBIX TAHHBIX.

Brnaneer COBpEeMEHHBIMH NPOrPaMMHBIMH  CPEICTBAMU
MPOBEJCHUS KCIIEPUMEHTAIBHBIX HCCIIEOBaHUN, 00pabOTKU |
IIPEACTABIICHUS] IOJIYYEHHBIX TAHHBIX.

OIIK-3

3HaeT METOJbl TIOWCKa, XpaHEHWs, 0OpabOTKH, aHAIHM3a U
npejcTaBiieHuss B TpeOyemom  Qopmare  umHpopmaruw,
TpeboBaHUsT MH(DOPMAIIMOHHOM 0€30MaCHOCTH, KiIacCHU(HKAIINIO,
CTPYKTYPY M TNPUHIMIBL (PYHKIIMOHUPOBAHHUS HHGOPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~TEXHOJIOTMM ¥ CHCTEM, COBPEMEHHBIE
TCHJICHIIMM  Pa3BUTHUSl  DJEKTPOHUKH, HM3MEPUTEIbHOU |
BBIYHCIIUTEILHON TEXHUKH, METObI aKTyan3anuu (0OHOBJICHHS)
COBPEMEHHBIX MPOrPAMMHBIX CPEJICTB.

YMeeT npuMeHsATh METOJIbl TTOMCKA, XpaHEHUsI, 00paboTKH,
aHanu3a U MpeacTaBieHus B TpeOyeMoM (opmarte nHpopmanuu,
aKTyaqu3upoBaTh (OOHOBIATH) ©0a3bl JIaHHBIX COBPEMEHHBIX
MPOTPaMMHBIX CpEACTB, coO01aTh TpeOOBaHHUS
MH(OPMAIIMOHHOW O€30MaCHOCTH.

Brnaneer coBpeMEHHBIMH MPOTPAMMHBIMU  CpPEIACTBAMU
MOKMCKa, XpaHEHUs, oO0pabOTKH, aHaIM3a W TMPEACTaBICHUS B
TpebyeMoMm dopmate uHPpOpMaLUU, aKTyaau3anuu (0OHOBIICHNS)
0a3pl  JaHHBIX  MPOTPAMMHBIX  CPEICTB,  OOECTIeUEeHHUs
nHOOPMAITMOHHON 0€30MaCHOCTH.

4. OBBEM JUCIUIIJIMHBI

O6mass TpyA0eMKOCTh JIUCHUIUIMHBI «MHGOpMAIMOHHBIE TEXHOJIOTHUM
coCTaBiIsIeT 9 3aUEeTHBIX CIUHUIL.

Pacnpe,ueneHHe TPYAOCMKOCTHU NUCHUIIIMHBI 11O BUAAM 3aHATUM

OuHnast popma 00yueHust

Bun yueOHol paboThI Bcero CemecTpsl

4acoB 4 S

KonrakTHas padoTa mo BUaAaAM 3aHATHH 126 72 54

(Bcero)

B Tom uucie:

Jlextmm 54 36 18

[TpakTryeckue 3aHITHS 18 - 18

JlaGopatopHbie pabOTHI 54 36 18

CamocrosiTeibHast padoTa 126 (2 o4




Yackl Ha KOHTPOJIb 72 36 36
KypcoBoii nipoekt (paboTa) HET - -
KoHTposibHas pabota HET
Bua npoMexyToO4HOM arTecTauuu JK3aMEH DK3aMeH
OO6m1ast TpPyJ10€EMKOCTh yac 324 180 144
3ad. e/I. 9 5 4
3aouynas popma 00yueHHst
Bun yueOHOM paboThI Bcero CemecTpsl
4acoB 2 3
KonTakTHasi padoTa no Buaam 3aHATHI 42 24 18
(Bcero)
B Tom uncre:
Jlexrumn 14 8 6
[IpakTryeckue 3aHsATUS 8 2 4
JlaGopatopHbie pabOThI 20 12 8
CamocrosiTeibHas padoTa 264 147 117
Yackl Ha KOHTPOJIb 18 9 9
KypcoBoii ipoekt (pabora) HET - -
KoHTponbHas paborta €CTh €CTh eCTh
Bun mpomexxyTouHO# aTTecTanym DK3aMeH IK3aMEH
OO6m1as Tpy10€MKOCTh gac 324 180 144
3ad4. efl. 9 5 4

5. COJAEPKAHUE JTUCIUATIMHBI

5.1. Copnep:xkanue  pasnesioB
TPYAOEMKOCTH 10 BUAAM 3aHATHI

AUCIHHUIIIINHBI

Ounas popma 00yueHust

U pacmpejejieHue

Jlab Bce
Ne | HaumenoBanue [Tpax
Coneprxanue paszzaena Jlekn CPC | ro,
n/m TEMBI 3aH.
3aH. yac
4 cemecTp - |36 72 |180
O60ume cBenenus o0 UT.
Onpenenenue UT.
Oobmas pea .
Nuctpymenrapunn UT. Ilonstue
XapaKTePUCTUK .
. MH(OPMAITMOHHOU CUCTEMBI
1 (UC). Oranbl pazsutus  UT. - 4 6 |12
uH(pOpPMaLIMOH
bazoBnbie uH(pOpMAaIMOHHbIE
HBIX
. npoueccel. Knaccupukanus WC.
TEXHOJIOTUI
CoctaB M XapakTEpHUCTHKA
kauectBa MC. Knaccudukarus




UT.

JInCTaHIIMOHHO
¢ oOy4JeHme

NudopmanmonHsie TEXHOJIOTUU
JTUCTAaHIIMOHHOTO oOy4eHus
(10). O6mme mnonstus J1O.
[Tpunumns! noctpoenus 0.

Crpykrypa u byHKIIUN
uH(GOPMALMOHHON CUCTEMBI
JTUCTAHIIMOHHOTO OO0y4yeHUs (Ha
npumepe CHO «IIpomeTeity).

Nudopmanmon
HO-
KOMMYHHUKAIT!
OHHBIE

CUCTCMBI
(MKC)

Knaccupukanus HMKC. OOmue
CBelIcHHS.  MyJbTHCEPBHUCHBIC
cetu. TeneBemanue. [ToaBukHas
CBI3b. AOOHEHTCKMH  JOCTYII
(kaOenpHBINA,  OECIPOBOIHON).
CnyTHHKOBBIE TEXHOJIOTHH.
OrnepaliioOHHbBIC CHCTEMBI.
O6mue MTOHSTHS.
CpaBuutensubie  ananuz OC.
Windows, MacQOS, i0S, Linux,
Android.

Kanasnsl HKC. OOmmas
kiaccudpukanus.  Duzuyeckue
KaHana: KOaKCHAIbHBIM KaOeib,
BUTAs napa, PaTMOBOTHBI
(mpu3eMHBIE U CIIyTHUKOBBIE),
panropeseruHbIe JINHWH,
BOJIOKOHHO-ONITHYECKUE JINHUH.
KommyTranmsi, METO/IbI
koMmmyTaruu. OOImmMe TOHSATHS
KOMMYTAaIIWH. KommyTrarnus
kaHaioB. KoMMyTaIusi makeros.
KommyTrarnus sueex.  MeTtozsl
KOMMYTAaIlldid B  COBPEMEHHBIX
HKC.

JlokanbHbIE CETH.
Knaccuduxanus CETEN.
Tomonorumu. AnmnapaTHsbie
CpeacTBa. Anpecanusi.
Ob6ecrieueHue CeTeBOM
0€30ITacCHOCTH.

12

16

28

56

Cetn
MOABUKHOU
CBSI3U

CucreMsl COTOBOM CBSI3H.
[TpuHIMIB PYHKIIMOHUPOBAHMUS.
IBOIIOLUSL.

Crangapt cotoBoil cBsizu GSM.
OcHOBHBIC WH)KEHEPHBIE

16

16

32

64




pewenusa. Kananel. CrpykTypa
cetu. OOpaboTKa cUrHaa.

MukpocoToBbIE CUCTEMBI
mobunbHoM  cBsizu.  DECT.
Oo6mmas XapaKTEepUCTHKA.
Crpykrypa. Pamunounrepdeiic.
MexaHn3Mbl pacnpeneneHus

KaHaloB. Pa3HeceHHbIe TpueM.
CucteMbl COTOBOMl  CBSI3U  C
KOJIOBbIM pazzaeneHueM. CDMA.
[IpyHIMI KOAOBOTO pa3HECEHMUS.
TexHuyeckue XapaKTEPUCTUKH.
Msirkuii  pexum  «actadeTHon
nepenauny». CTpyKTypa KaHaJOB.
CrtpykTypa 6a30BOM CTaHIUU.
CucreMbl COTOBOM CBSI3U 3-TO
MOKOJICHUS.

Texnonmoruss EDGE. Crannpapt
UMTS (WCDMA). Cucremsl
COTOBOM CBSI3U 3-TO MOKOJICHUSI.
Texnonmorus HSDPA. Mexanusm
QoS. Crangapr CDMA2000.

MopaenupoBanue
pacnpoCTpaHEHUS
PaMOCUTHAJIOB. MeToabl
MO/ICJTUPOBAHUS BIIUSTHUS

TOPOJICKUX  COOPY)KEHUM  Ha
pacnpoCTpaHEHUE  PaaUOBOJIH.

Mopenn Xara. Monaenu

MIPOTPaMMHBIX CPE/ICTB

MIPOCKTUPOBAHMS

IIMPOKOIIOJIOCHBIX ceren

JOCTYTIA.

Kondurypanus cerei

TEJECBEIIAHMS. Metoanl

JIOCTaBKH TEJIEBU3UOHHOTO

KOHTCHTA. Texnonoruu
TeneBemanue 2 - - 2 4

OecrpoOBOAHOTO paclpeneeHus

nHpopmarmun MMDS. Cucremsr

CIIyTHHKOBOTrO TejneBuaeHus. [P-

TeJIEBUICHHE.

9K3aMeH 36

S cemecTp 18 | 18 | 18 | 54 |144
TexHogoruu KabenpHbIlH A0OHEHTCKUM 6 9 8 |16
A0OHEHTCKOTO | IOCTYTI. OOmas i




JOCTyTIa XapaKTEePUCTUKA.  TeXHOJIOruu
cemerictea xDSL. TexHomorus
GEPON. TexHonoruu
cemerictBa FTTX.
becnpoBogHOM a0OHEHTCKUI
noctyn. O6mue cBeneHus. Cetu
WPAN - ceMeiicTBO cTaHIapTOB
IEEE 802.15. Cetu WLAN -
CEMENCTBO CTaHJapTOB
IEEE802.11 Wi-Fi. Certu
WMAN: UMTS, WiMax, LTE.
Cetm  WRAN — KOTHUTHBHOE
paano IEEE 802.22.
CnyTHHKOBBIH ~ OECIPOBOJIHOM
JIOCTYTI.
CHOyTHHKOBBIE CHUCTEMBI CBSI3H.
Knaccuduxarmusi. Crpykrypa
cinyTHUKOBBIX KC.
Hapuranuonusie CHUCTEMBL.
O0630p HABUTAIMOHHBIX CUCTEM:
CriyTHIKOBbIE I'NIOHACC, _ GPS, Galileo,
IRNSS, BeiDou, QZSS. - - 4 8
TE€XHOJIOTUU
[TprHIMD paboTHI.
CpaBHUTENBHBIE
XapaKTEePUCTUKU CUCTEM
I'NIOHACC u GPS. CnyrtHuku
CHUCTEMBI ['TIOHACC.
Hazemusblii cerment ' JIOHACC.
[Ine3uocunxponnas 1udposas
uepapxuss PDH. Cunxponnas
Tenexommynuk | uupponas  uepapxuss  SDH. ) 4 6 |12
anroHHble cetu | CreKTpalibHOE YIUIOTHEHUE
KaHAJIOB WDM. ATM
TEXHOJIOTHSI.
ba3br nannpix. OOmME MOHATHS.
DJIEMEHTEI. DyHKIIUN
MIPUKIIATHBIX POrpaMM.
Oyukunn  CYBJl. noctpoenue
TexHomoruu 0a3 JaHHBIX.
npoektupoBad | ObmauynHbie TEXHOJIOTUU. 16 |14 | 36 | 72
us POA MHoronpoueccopHble CUCTEMBI.

DdII-HaKONUTER.

becnipoBoiHbIE CETEBbBIC
uHTEep(PEiChI. [Tpumepsl
CEPBUCOB 00JIaYHBIX




TEXHOJIOTUH.

MopgenupoBaHue M pacyeTsl B
PaIMOTEXHUKE. Cpencra
OMHUCAaHUA  PATUOTEXHUYECKOTO
ycrpoiictBa.  IIpoektupoBanue
AIEKTPOHHOMN anmapaTypsbl.
CAIIP POA.

KonTpoub

36

Hroro

54

18

54

126

324

3aounas popma 00y4eHus

No
/o

Haumenosaunue
TEMBI

Conepxanue pasuena

Jlexn

[Ipak
3aH.

JIa0

3aH.

CPC

Bce
ro,
yac

2 cemecTp

12

147

180

O6mas
XapaKTePUCTUK
a
uH(pOpMaIMOH
HBIX
TEXHOJOIUi

O6mme cBegenuss o0 UT.
Onpenenenue UT.
Nuctpymenrapuii UT. Ilonarue
MH(pOpMaIMOHHOM CHUCTEMBI
(UC). Orampr pazsutus  UT.
bazoBbie uH(OpMaITMOHHbBIC
nporeccel. Kitaccupuxanus UC.
CoctaB W XapaKTepHUCTHKA

kadectBa MC. Kiaccuduxanus
HT.

32

38

JIMCTaHITMOHHO
¢ oOyueHue

NudopmaimonHbie TEXHOJOTHH
JUCTAaHIIMOHHOTO oOy4eHus
(10). O6mme mnoustus J1O.
[TprHumner nocrpoenus J0O.

Crpykrypa u dbyHKIIUN
UH(OPMAIMOHHON CHUCTEMBI
JTUCTAHITMOHHOTO OOy4eHus: (Ha
npumepe CJIO «ITpomereitn).

24

28

Nudopmanron
HO-
KOMMYHUKAIT!
OHHBIE
CUCTEMBI

(UKC)

Knaccudukanus MKC. Oo6mue
cBeieHUs.  MyJbTUCEpPBHUCHbBIE
ceru. Tenesemanue. [lonBrxnas
CBA3b. AOOHEHTCKMU JOCTyI
(kabenpHBIN,  OECHpPOBOAHOMN).
CrnyTHUKOBBIEC TEXHOJIOTUH.
OnepalmoHHbIE CUCTEMBI.
OO0uue [IOHATHSL.
CpaBuutensubie ananuz OC.
Windows, MacOS, iOS, Linux,
Android.

32

36




Kanaser HKC. OO0mas
kinaccudukanus.  dOusndeckue
KaHaJla: KOAKCHUAJIbHBIA KaOelb,

BUTAs napa, PaJMOBOJIHBI
(mpu3eMHBIE W CITyTHUKOBBIE),
paauopeneitHbie JVHUH,
BOJIOKOHHO-ONTUYECKUE JINHUH.

Kommyranus, METO/IbI
kKommyTanuu. OOIMe MOHATHS
KOMMYTaIlUH. Kommyrarus

KaHasioB. KoMmyTanusi makeTos.
Kommyramusa sueek. MeToasl

KOMMYyTalliui B COBPCMCHHBIX
HKC.

Cetn
MOJABMXKHOM
CBSI3U

JlokanbHbIC CCTH.
Knaccudukanus CEeTel.
Tononoruu. AnmnapaTrHbie
CpEeICTBa. Anpecanusi.
OO0ecnieueHne ceTeBOM
0e30MMacHOCTH.

CucremMsl COTOBOM CBSI3U.

[TpuHIUTIEI PYHKITMOHUPOBAHMUSI.
IBOIIOIHSL.

Cranpapt coroBou cBsizu GSM.
OcHOBHBIE VH)KEHEPHBIE
pewenus. Kanansl. Crpykrypa
cetu. OOpaboTKa cUrHaa.

MukpocoToBbie CHUCTEMBI
moouneHOM  cBsizu.  DECT.
Ob6mas XapaKTEepPUCTHUKA.
Crpykrypa. Paamountepdetic.
MexaHu3MbI pacnpeneneHus

KaHAIOB. Pa3HECEeHHbIE IPUEM.
Cucrtembl COTOBOM CBSI3M €
K0J1I0BbIM pazaeneHuem. CDMA.
[TpuHLMIT KOJOBOTO Pa3HECEHHUS.
TexHuyeckue XapaKTEPUCTUKHU.
Msrkuii  pexuM  «dcTadeTHOU
nepenaun». CTpyKTypa KaHaJOB.
Crpykrypa 6a30B0Oi1 cTaHIIUY.
CucrteMbl COTOBOM CBSI3U 3-TO
MTOKOJICHUS.

Texnonoruss EDGE. Crangapt
UMTS (WCDMA). Cucrembl
COTOBOM CBSI3M 3-TO MOKOJICHUSI.

o1

61




Texuomorna HSDPA. Mexanusm
QoS. Crangapr CDMA2000.

MonenvupoBaHue
pacnpocTpaHeHUS
PaJMOCUTHAJIOB. MeTtoap!
MO/JICTTUPOBAHUS BIUSTHUS

TOPOACKUX  COOpPYKEHUH  Ha
pacnpocTpaHEHUE  PAJUOBOJIH.

Mopenb Xara. Mopnenn
MPOTPaMMHBIX CPEICTB
MIPOEKTUPOBAHUS
HIMPOKOIIOJIOCHBIX ceren
JOCTYTIA.
Konduryparms ceTen
TEJICBEILIAHMS. Mertonsl
JIOCTaBKHU TEJIEBU3UOHHOTO
KOHTEHTA. Texnonoruun
Tenepemanue 8 | 8
OecpoBOAHOTO pacHpeneseHus
unpopmanuu MMDS. Cucremsl
CIIyTHUKOBOTO TeneBuaeHus. [P-
TEJICBUJICHUE.
AK3aMCEH 9
3 cemecTp 117 (144
KabenbHbrit aOOHEHTCKUI
JIOCTYII. Oo6mas
XapaKkTepuCThKa.  TeXHOJIOruu
cemeiictBa XDSL. Texnonorus
GEPON. TexHomoruu
cemerictBa FTTx.
becnipoBoiHOM a0OHEHTCKUH
Texnonorun | noctyn. O6mue ceeaeHus. Cetu
abonentckoro | WPAN - cemeiicTBO cTaHAapTOB 32 | 34
JIOCTyTIa IEEE 802.15. Cetm WLAN -
CEMENCTBO CTaHIApTOB
IEEE802.11 Wi-Fi. Cetn
WMAN: UMTS, WiMax, LTE.
Cetm  WRAN — KOTHUTHUBHOE
paano IEEE 802.22.
CrnyTHUKOBBIA ~ OeCIpOBOJHOM
JOCTYII.
CHOyTHUKOBBIE CHUCTEMBI CBSI3H.
Knaccuduxanus. Crpyktypa
CryTHHKOBEIE criytHUKOBBIX MKC. 24 | 24
TEXHOJIOTUU
HaBurannonusie CUCTEMBL.

O630p HaBHUT'allUOHHBIX CHCTCM:

10




I'IOHACC, GPS, Galileo,
IRNSS, BeiDou, QZSS.
[Tpunmun padoTHI.
CpaBHHTEIIbHbBIE

XapaKTEPUCTUKU CUCTEM
I'NN'IOHACC u GPS. CnyrHuku
CUCTEMBbI I'NIOHACC.
Hazemnniii cerment I'JIOHACC.

TenekoMMyHHK
alMOHHBIE CETU

[Ine3nocuuxpoHHas nu@poBas
uepapxusi PDH. Cunxponnas
mudppoBas  umepapxus  SDH.
CrnexrpaiibHOE YIUIOTHEHUE
KaHaJIOB WDM. ATM
TEXHOJIOTHSI.

16

16

Texnonornn
9 | mpoexTupoBaH
ust POA

ba3el nanubix. OO1IME MOHATHS.
DJIEMEHTBHI. OyHKINU
MIPUKJIATHBIX MIPOTPaMM.
Oynxkunuun  CYB/I. mocTtpoeHue
0a3 JaHHBIX.

OOGnaunsbie TEXHOJIOTHUHU.
MHOromnpouecCopHbie CUCTEMBI.
O31I-HAKOTIUTE!b.
becnipoBoiHbIE CETEBBIC
UHTEPEHCHI. [Tpumepsl
CEpPBHUCOB 00JIaYHBIX
TEXHOJIOTUH.

MogenupoBanue M pacueTsl B
PaIMOTEXHUKE. CpencrtBa
ONMUCAHUSI  PATUOTEXHUYECKOTO
ycTpoiictBa.  I[IpoexktupoBanue
3JIEKTPOHHOM armnaparypsl.
CAIIP PDA.

47

61

KoHTpoib

HUToro

14 | 8 |20

264

324

5.2. IlepevyeHb 1a00paTOPHBIX padoT

Henensa
ceMecTpa

HanmMenoBanue nabopaTopHoi paboThI

4 cemecTp

2 Buptyansnas USB-naboparopus

4-6 Cosnmanne  3arpy3o4Hot  (HidIIKK

paborocniocoonocTH 1K

JJIA BOCCTAHOBJICHU

8-10 AHann3 BO3MOKHOCTEH OMepalmoOHHON crucTeMbl Linux

11




12 HccnenoBanue pa3BuTHs CUCTEM COTOBOM cBA3U B [{DO
14-16 TexHoMOrMM  aBTOMATU3UPOBAHHOTO TMPOCKTUPOBAHUS  CHCTEM
COTOBOM CBSI3U
17-18 3aBepliaroliee 3aHsATHE IS 3aIUThI PEe3yJIbTATOB UCCICIOBAHUN
S cemMecTp
2-4 [TpousBoauTenu CETEBOTO u TEJIEKOMMYHUKAITHOHHOTO
00opy0oBaHUS
6-8 [Ipuknagnbie MporpaMMHbIe CpeJICTBA: «Kanbkynstop
PaNOIIOOUTEIIS
10-12 [TpoexkTrpoBaHNE OKPBHITHS CHCTEMBI COTOBOM CBSI3U
14-16 CpaBHUTENBHBIN aHAINU3 MPOTPAMMHBIX CPEJCTB MPOCKTUPOBAHUS
PATMOTEXHUICCKUX YCTPOUCTB
17-18 3aBepiiaroliee 3aHsTHE JJIsl 3alUThl pe3yJIbTaTOB UCCIEAOBAHUM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

KypcoBbie paboThl (IPOEKThI) JTUCHUILIMHON HE IPETyCMOTPEHBI.
[IpumepHast TeMaTHKa KOHTPOJIBHBIX PA0OT JJIsl 3204HOT0 O0YUYCHUS:

1. Crpyktypa u QyHKIUMH HHOOPMAIMOHHON CHUCTEMBI JIUCTAHIIMOHHOTO

oOyuenus (Ha nmpumepe CO «...»).

Knaccuduxanums UKC.

OnepaimoHHbIE CUCTEMBI.

Kananer UKC.

KoMmmyTarys, MeTo161 KOMMYTAITUH.

JlokanbHbIE CETH.

Cranpapt cortoBou cBsizu GSM.

MuxkpocoTtoBbie cucteMbl MOOMIBbHOU cBsizu. DECT.

. CucreMbl COTOBOH CBSI3M C KOJOBBIM Pa3/ICICHUEM.

10 CucTteMbl COTOBOM CBSI3U 3-TO TOKOJIEHUS.

11.Monenu mporpaMMHBIX CPEJICTB MPOCKTUPOBAHUS IIMPOKOIOJIOCHBIX CETEH
JIOCTYyTIA.

12.Texnonoruu 6ecipoBOAHOTO pactpeaenenus nadopmaruun MMDS.

13.KabenbHbIi a0OHEHTCKHIA JOCTYTI.

14.Cetu WPAN - cemeiictBo ctanaaptoB |[EEE 802.15.

15.Cetu WLAN - cemeiictBo cranmaptoB IEEE802.11 Wi-Fi.

16.Cetu WMAN: UMTS, WiMax, LTE.

17.Cetu WRAN — korautuBHoe paauo [EEE 802.22.

18.CriyTHUKOBBIE€ CUCTEMBI CBSI3H.

19.Hasuramumounnas cucrema ['JIOHACC.

20.CriexTpanbpHoe yruioTHeHue kanajaoB WDM.

21.ba3b1 TaHHBIX.

22.00na4HbIC TEXHOJIOTHUH.

23.MonennpoBaHie U pacueThl B paIUOTEXHUKE.

©CoOo~NOk LN
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7. OHEHOYHBIE MATEPHUAJIBI J1JIA ITPOBEAEHUSA

JTUCHUILIAHE

MPOMEXXYTOUYHOM ATTECTALIMA OBYYAIOIIUXCS IO

7.1. Onucanue nmokasarejed U KPUTEPHEB OLCHUBAHUS KOMIIETEHIUIA

Ha pa3/iIMYHbIX 9Talax ux q)OpMI/IPOBaHI/Iﬂ, OIIMCAHHC IKAJ OICHUBaAHUA

7.1.1 JTan TeKywero KOHTPOJIs

OLICHUBAIOTCA I10 CJ'IGIIYIOH_[Cﬁ CUCTCEMC:

«aTTCCTOBAH»,
«HC aTTCCTOBAH».

Pe3ynprarel TEKylmero KOHTPOJA 3HAHUM M MEXKCECCHOHHOM aTTeCTallud

Kom | Pe3syabrarsl 00yuenus,
ne- XapaKTepusywime Kputepun He
TEeHII c(l)(I))panI:)BayHHOCTL OHEHI/IB:I)HI/IH ATTeCTOBAH aTTeCTOBAH
U KOMIIeTeHIIUN
3HaeT OCHOBHBIC METOJIbI, |3HAHUE I'otoBHocTh  |HecmocoOHOCT
CIIOCOOBI 51 cpeacTBa |yu4eOHOro MPEJCTaBUTh |b MPEJICTABUTH
AKCIIEPUMEHTAJIbHBIX MaTtepuaga M|apryMEHTHPOB [apTyMEHTHPOB
HCCIIeIOBaHUM (B paMKax [TOTOBHOCTh K |aHHBIC aHHbIC
Oymyriei ero pacCyXJIeHUs |pacCyXAeHusl,
npodeccuoHaIbHON 00CYXIEHUIO (B 00J1aCTH |OTHOCSIITHECS
JeSITETIbHOCTH),  OCHOBHBIE (1 nH(pOpMaIMOH (K
IIPUEMBI 00paboTKH Y IPUMEHEHHIO [HBIX uH(pOpMaIMOH
MPECTaBIICHUS TTOJTYYEHHBIX |B paMKax [TeXHOJOTUM. |HBIM
JTAHHBIX. BBITIOJIHCHUS TEXHOJIOTHSIM.
OIIK 3aJJaHuld  Ha
9 MPaAKTUYECKUX
u
71a60paTOPHBIX
3aHATHSIX.
Ymeer HCTOJIB30BaTh | Pemenue Brimonnenue | HeBblnosiHeH
TEXHOJIOTUA  TIPOBEJICHUS | MPAKTUYECKH | paboT B CPOK, | ue padoT B
AKCIIEpPUMEHTAJIBHBIX X 3aJa4 B | IPEAyCMOTPE | CPOK,
MCCIIeIOBaHMM, 0OpabOTKH | COOTBETCTBU | HHBIN B | PEyCMOTpE
u MPEJCTaBJICHUS | M C HWHIU- | pabouux HHBIN B
MOJTYYE€HHBIX JaHHBIX. BUJIyaJIbHBIM | TpOTpaMmax. | paboumx
BapUAHTOM nporpammax.
3aJaHuUsl.
Bnameer  coBpemenHbiMU | Penienue Bemmonnenue | HeBwinosiHEH
MIPOrPaMMHBIMU MPUKIAAHBIX | pabOT B CPOK, | u€ paboT B
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CpelcTBaMH  MPOBEJCHUS | 3a]1a4 U3 | IPEAYCMOTpPE | CPOK,
AKCIIEPUMEHTAIIbHBIX obnacTu HHBIN B | IpEAyCMOTpE
UCCIeIOBaHUM, 00paboTKu | uHGOpMAIMO | pabodmnx HHBIN B
u MPEICTABICHUS | HHBIX nporpammax. | paboumx
MOJIYYCHHBIX JIAHHBIX. TEXHOJIOTH. porpamMmax.
3HaeT METOABl IIOMCKA, | SHAHUE I'otoBHOCTE | HecrmocoOHOC
XpaHEeHUs, 00paboTKH, | y4eOHOTO IIPEACTAaBUTh | Th
aHaJM3a U MPEACTaBJICHUS B | MaTepuaia U | apryMEHTUPO | IPEICTABUTH
TpeOyemMoM dbopmarte | TOTOBHOCTh K | BAHHBIC apTyMEHTHPO
uHpopmaruu, TpeOOBAHUS | €r0 pPacCyKJIeHUs | BAHHBIC
nH(pOpPMAITMOHHOM 00CYXJIEHUIO | B 00JIacTH | pacCy X aeHuUs
0e30macHOCTH, u uHdopMaIumo | 1o
KJ1acCcu(UKAIHUIO, MPUMEHEHUIO | HHBIX U3YYaBIIUMC
CTPYKTYPY ¥ TPHUHIIUIIBI | B paMKax | TeXHOJOTUH. | 5
(bYHKIIMOHUPOBAHUS BBITIOJIHCHHUSI uH(dOpMaIMo
uH(OPMAIMOHHO- 3aJlaHuid  Ha HHBIM
KOMMYHUKAIIMOHHBIX MPaKTUYECKH TEXHOJIOTUSIM
TEXHOJIOTUA U CHUCTEM, | X u
COBpPEMEHHBIC  TCHJCHIINU | 1a00paTOPHBI
pa3BUTHS AIIEKTPOHUKH, | X 3aHATHSIX.
U3MEPUTETBHON 51
BBIYMCIIUTEIILHON TEXHUKH,
METO/IbI aKTyanu3aIun
(oOHOBIEHMS)

OIIK | coBpeMEeHHBIX

-3 | OnporpaMMHBIX CPEJICTB.
YmeeT npumMmeHsaTh MeToAbl | Pemienue Brimonaenue | HeBblnosiHEH
MIOMCKA, XpaHEHHUs], | MPAKTHYECKH | paboT B CPOK, | € paboT B
o0paboTKM, aHanmM3a W |X 3a7a4d B | IPEAyCMOTpPE | CPOK,
MIPEICTABIICHUS B | COOTBETCTBU | HHBII B | IPEIyCMOTpE
TpedyemMom dbopmare | U ¢ UHIU- | pabounx HHBIN B
uH(popmaIm, BUJIyaJIbHBIM | IpOrpamMmax. | paboumx
aKTyaJTM3upPOBaTh BapUaHTOM mporpamMmmax.
(0OHOBATH) 0a3bl JAHHBIX | 3a/IaHMUSL.
COBPEMEHHBIX
IPOTPAMMHBIX CPEIICTB,
coOmo1aTh TpebOBaHMS
nH(})OpMAITMOHHOM
0€30MMacCHOCTH.
Bnageer  coBpemeHHbIMHU | Pemienue Brimonnenue | HeBbinosnen
MIPOTPaMMHBIMHU MPUKIAAHBIX | pabOT B CPOK, | u€ paboT B
CpelicTBaMH MOKCKa, | 3a7a4 B | IPELYCMOTpE | CPOK,
XpaHEeHus, 00paboTkH, | 001acTH HHBIN B | IPEyCMOTpE
aHanu3a U npejicTaBieHus B | uHGopmanuo | paboumnx HHBI B
TpedyemMom dbopmare | HHbIX nmporpaMmmax. | paboumx
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uHpopMmaruu,
aKTyalu3alin

IIPOrPaMMHBIX
obecrieyeHus

0€30I1aCHOCTH.

(oOHOBIIeHMS) 6a3bI TaHHBIX

uH(OpMaITMOHHOM

CpCACTB,

TEXHOJIOTUMH.

nporpammax.

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU
Pe3ynbpTaThl MpPOMEXKYTOYHOIO KOHTPOJS 3HAHUM OLEHUBAKOTCA B 4 M 5
ceMecTpe st o4HOM (opmbl oOydeHus MU B 2 U 3 cemecTpe il 3a04HOTO

oOy4eHHUS:
—  «OTJIMYHOY;
—  «XOPOILOY;
—  «YJAOBJIETBOPUTEIBHOY;
— «HEYAOBIIETBOPUTEIHHOY.
Komn| Pe3yabrarbl Kputrepuun | Otimun | Xopowo | Yaosiaer | Heynosa
e- o0yueHmus, OLICHUBAHMS 0 BOPHUTEJI | eTBOPUT
TEHI] | XapaKTePHU3yIoI| BHO €JIbHO
ust ue
chopmupoBaHHOC
Th KOMIETEHIHU
OIIK- |3Haer  OCHOBHBIE |3HAHHE Crynent |Crynent |CtryneHt |CTyneHT
2 METOJIbI, CIOCOOBI|y4eOHOTO JIEMOHCT |IEMOHCT- |[IEMOHCT |I€MOHCT
U CpelcTBa Marepuaia u pUpyeT |pUpyeT |pUpYET |pHpYyeT
HKCIIEPUMEHTAJIbH |[TOTOBHOCTb K |IOJTHO€  |IOHMMAaH [YACTHMYHO HE3HAUYUT
BIX MCCIIEJOBAaHUH |€r0 U3JI0KEHUIO |[IOHUMAaH [1e e €JIbHOE
(B paMKax [Ha DK3aME€HEe U |[1e OOJIbIICH [MOHUMAaH |[IOHUMaH
Oymymiei MPUMEHEHHIO B |y4€OHOTO [4acTh ue ue
po(EeCCUOHANIBHO |paMKax Martepua |yueOHOro [MaTepual [MaTepual
U JesTeNbHOCTH), |BHIIOTHEHUS a, IpKo  |Marepuan|a, a,
OCHOBHBIC MPUEMBI [33/IaHUI HA BBIPAXEH |a, CIIOCOOHO |HETIOHUM
00paboTKH U |[IPAKTUYECKUX U [HYIO CIOCOOHO [CTh TIPH  [aHHE
MpEeACTaBICHUS 1a00paTOPHBIX |CIIOCOOHO |CTh IPHU  [IOJYyYEH |3a/1aHU.
MOJTYYCHHBIX 3aHATHUSX. CTh HE3HAUUT |UU [TombiTKHM
JTAHHBIX. CaMOCTO# |€JIbHOM  |CTOPOHHE |CaMOCTOS
VMmeeT VMeHHe TEJIbHO  |IOMOIIMU |{ TEIBHOTO
HCIIOIL30BATE HCIOIL30BaTL  |HCIOMB30 [MCIOJB30 |[IOMOIIM [PEILIEHUS
TE€XHOJIOTUU TE€XHOJIOTUHU BaTh BaThb K IIpaKTH-
IIPOBEICHNUS IIPOBEICHNUS 3HAHMS, |3HAHUS, |BBINOJHE [UECKUX
AKCIIEPUMEHTAIbH |3KcIepruMenTan |YMCHUA M YMCHUA W HHTO 3anaq
BIX MCCIIENOBAHMIA, | BHBIX HABBIKM B |HaBBIKH B |IPAKTHYE |OKA3bIBA
00paboTKn U |uccnenoBanni, [TPOHECCE MPOUECCE CKUX M [FOTCA Yy
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IIPEICTABIICHHUS 00paOOTKM M |BBINIOJIHE [BBITMIOJHE |1TabOpaTo [HEro
MOJTyYEHHBIX MPE/ICTAaBICHUS |HUS HUS PHBIX Manopesy
JaHHbIX. [OJyYEHHBIX  |IPAKTUYE IPAKTHYE [3aHATUH. [TbTaTUBH

JaHHBIX [IPH CKUX U |cKUX U |[IombITKY [bIMH.

BBINIOJIHEHUH  |J1TabopaTo (1abopato |caMoCTos

OPAKTUYECKUX |pHBIX PHBIX TEIBHOIO

3aHSITHH, 3aHATUN, |3aHATHH, |pEIICHUS

IPOBEJCHUU a TaKke |a IPaKTH-

1a00paTOpHBIX |HA TaK)KE€Ha [UECKUX

paboT u Ha 9K3aMEHE [dK3aMeHEe [3a]a4

HK3aMEHE. JE€MOHCT
Bnaneer [Ipumenenune pupyIoT
COBPEMEHHBIMH | COBPEMEHHBIX HECTabuI
IPOrPaMMHBIMHM  |[IPOIPaMMHBIX bHOCTh
CpEeACTBaMHU CPEACTB pe3ypTa
IIPOBEICHUS MIPOBEICHUS TOB.
OKCIIEPUMEHTAJIBH |IKCIIEPUMEHTA
BIX HCCJICIOBAHMH, | LHBIX
00paboTKH 1 | UCCIIeIOBAaHUM,
IIPEICTABIICHHUS 00palboTKH U
MOJTyYEHHBIX peICTaBJICHUS
JAaHHBIX. HOJTyYEHHBIX

JaHHBIX NPU

BBINIOJIHEHUU

PAKTHYECKUX

3aHSATHUH,

IPOBEJICHUH

1ab0paTOPHBIX

paboT u Ha

HK3aMEHE.

OIIK- |3Haer METO/Ibl | 3HAHHE Crynent |Crynent |CryneHt |CryneHT
3 MOMCKa, XpaHEeHHs, |y4eOHOTO JEMOHCT |JIEMOHCT- | IEMOHCT |JI€MOHCT

00paboTKH, MaTtepuana u pUpYET |pUpYET |pUpPYET |pHUpYET
aHanm3a M|TOTOBHOCTh K |TIOJIHOE |TIOHMMAaH |4YaCTHYH |HE3HAYHT
IPEJICTAaBICHHUS B |€r0 U3JI0XKEHUIO |TTIOHUMaH |1e oe eJIbHOE
TpeOyemMoM Ha dK3aMEHE U |He 0oJIbILIeH |TOHMMAaH |TIOHUMaH
dbopmare NPUMEHEHUIO B |y4eOHOT |4acTH ue ue
uHdopmaIuu, paMKax 0 y4eOHOT |MaTepua |mMaTepua
TpeOOBaHUs BBIMOJTHEHUS MaTepua |0 na, na,
uH(GOPMALIMOHHOH (3aJaHUI HA Ja, ApKO |MaTrepua |CHOCOOH |HETOHUM
0€30IMacHOCTH, INPAKTUYECKUX U |BBIPAXKEH |JIa, OCTb IIPU |aHUE
KJIaCCU(UKALMIO, |1a0OpaTOPHBIX |HYIO CIOCOOH |IIOJIyYEH |3aJaHMi.
CTPYKTYpPY U |3aHATHSIX. CIIOCOOH |OCTb IPH | MU [TonbrTk
HIPUHLIUIIBI OCTb HE3HAYUT |CTOPOHH |1
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(bYHKIIMOHUPOBaH
ust
nH(pOpMaITMOHHO-
KOMMYHUKAIIMOHH
BIX TEXHOJIOTHH U
CUCTEM,
COBPEMEHHbIE
TEHJICHIIUU
pa3BUTHS
AIIEKTPOHUKH,
W3MEPUTENBHON U
BBIYHCIIUTEIbHOU
TEXHUKHA, METOJIbI
aKTyaTu3aIuu
(oOHOBIIEHMS)
COBPEMEHHBIX
POTrPaMMHBIX
CPEICTB.

YmMmeer NnpUMEHATh
METO/bl  TIOUCKA,
XpaHEHWs],
00paboTKH,
aHanmn3a u
MPEICTaBICHUS B
TpedyemMom
dbopmare
uH(popmanuu,
aKTyaJIM3uPOBaTh
(oOHOBIIATH) Oa3bl
JTAHHBIX
COBPEMCHHBIX
MPOTPaAMMHBIX
CPEICTB,
coOI01aTh
TpeOOBaHHUS
uH(OPMAITMOHHON
0€30I1aCHOCTH.

YMenue
MIPUMEHATh

MCTOJbI ITIOMCKA, |-

XpaHEHHs],
00paboTKH,
aHanau3a u
TIPEICTABIICHUS
B TpeOyeMom
dbopmarte
uH(popmaIm,
aKTyaJM3upoBaT
b (OOHOBJISITH)
0a3bl JaHHBIX
COBPEMEHHBIX
IPOrPAMMHBIX
CPEICTB,
coOmo1aTh
TpeOOBaHUS
uH(OPMAITMOHH
on
0€30IacHOCTH
npu
BBITIOJTHEHU U
MPaKTUYECKUX
3aHSTHM,
MIPOBEICHUH

CaMOCTOS
TEILHO
HCIIOJIB30
BaTh
3HAHUS,
YMEHUS

u
HaBBIKH

B
npoiiecce
BBITIOJIHE
HUSA
MpaKkTUy
CCKHX U
Jaboparto
PHBIX
3aHATHUM,
a TaKXKe
Ha
dK3aMEHEe

eJIbHOM
TTOMOIIA
HCIIOJIB30
BaTh
3HAHUS,
YMEHUSA

u
HaBBIKU

B
rporecce
BBITIOJTHE
HUSA
MPaKTU4
CCKHUX U
nabopato
PHBIX
3aHSATUM,
a TaKXxe
Ha
JK3aMEHEe

eu
ITOMOIIIHN
K
BBIIIOJIHE
HUIO
MpaKTUY
CCKHUX U
Jaboparo
PHBIX
3aHATHH.
ITombeITK
51
caMoCTOS
TEIBLHOTO
pelieHus
IpaKkTH-
YEeCKHUX
3aJ1a4
JIEMOHCT
pupyroT
HECTaOMI
BHOCTbH
pe3yJibTa
TOB.

CaMoCTOS
TEJIBLHOTO
penieHus
PaKTHU-
YECKUX
3a/1a4
OKa3bIBa
I0TCS Y
HETO
Majopes
yJIbTaTUB
HBIMHU.
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1a00paTOPHBIX
paboT u Ha
HK3aMCHE.
Bmaneer [Iprnmenenue
COBPEMEHHBIMH  |COBPEMEHHBIX
IPOTPaMMHBIMH | TTPOTPaMMHBIX
CpeICcTBaMU CpEICTB
TIOMCKa, XpaHCHMSI, | TTOMCKa,
00paboTKH, XpaHeHus,
aHajau3a 1| 00paboTKH,
NPEJICTABICHUS B |aHAIN3a U
TpeOyemMom MPECTaBICHUS
dbopmare B TpeOyeMom
uH(popmanuu, (dopmare
aKTyaTu3aluu nH(pOpMaIINH,
(oOHOBIECHMS) aKTyanu3anus
0a3bl JAHHBIX | (OOHOBJICHUS )
IPOrPaMMHBIX 0a3bl JaHHBIX
CpPEICTB, IPOTPaMMHBIX
oOecrieueHus CPEICTB,
UH(OPMAITMOHHON |00ecTieYeHHEe
0€30MacHOCTH. uH(OPMAIMOHH
on
0e30macHOCTH
npu
BBITMOJTHCHUH
NPAKTHYCCKUX
3aHSATHUH,
IPOBEICHUN
1ab0paTOPHBIX
paboT 1 Ha
HK3aMEHe.
7.2 IlpuMepHbIii  NepeYeHb  OLEHOYHBIX  CPeacTB  (THUIOBBIE

KOHTPOJIbHbIE 33/IJaHUsI WU HMHble MaTepUaibl, HEOOXOAMMbIE JIsl OLEHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIM) ONBITA eATeIbHOCTH)

7.2.1 IlpuMepHblii mNepeYeHb BONPOCOB /JIA TOJATOTOBKH K
TECTHPOBAHUIO
1. Knaccuduxanuss uHGOPMAIMOHHBIX TEXHOJOTUM HEoOXoauma il TOro,
YTOOBI:
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10.
11.

12.
13.
14.
15.
16.
17.
18.
19.

20.

21,
22,
23.
24,
25.
26.
217,

28.
29.

OObryHO  WMH(OPMALIMOHHBIE TEXHOJOTHUU OTPAXArOT OOUICTPUHATHIC
dbopmasibHble UH(MOPMAIMOHHBIE MPOLECCHl U, CJIEI0BATEIBHO, BKIIIOYAIOT
cienyronme 6a30Bble TEXHOJIOTUH:

Knaccuueckumu TonosiorusimMu JiokanbHbix cereit (JIBC) spisitoTest:

[Io wepapxum  KaHaJbl CBA3M  TEICKOMMYHHUKAIIMOHHBIX  CHUCTEM
NOAPA3AETAIOT Ha 4 THUMA:

CooTHOIIEHNE HEPAPXUHU KAHAJIOB TEJIEKOMMYHUKAIMOHHBIX CHUCTEM U
ypoBHe# OSI:

Pu3nuecKue KaHaJbl TEJIEKOMMYHUKALIMOHHBIX CUCTEM UCIIOJB3YETCS JJIS:
[lapameTpamu mepeaayv CUTHAJIOB B TEJIEKOMMYHMKAIIMOHHBIX CHCTEMax
SABJISIFOTCSL:

K ¢puznueckum kaHanam TeIE€KOMMYHUKAIIMOHHBIX CUCTEM OTHOCSITCS:
TpaHcnoOpTHBIE KaHAJIBI OPraHU3YIOTCS MOCPEICTBOM OObEIMHEHHUS:
Jlornyeckue KaHabl IO TUITY TIEpeiaBaeMoi HH(pOpMAIUKU JENITCs Ha:

Ha 0a3e TpaHCHOPTHBIX KaHAJIOB CTPOSITCS TPAHCIOPTHBIE CETHU INEpeadyu
uHdOpMaIuH, IPUMEPOM TaKOBOM SIBISETCS:

BrlmmyckaroTcst KoakcuaibHbIE KaOeIH IBYX THUIIOB:

Buras mapa MOXeT ObITh IBYX THIIOB:

YKB pacnpocTpaHstoTcs:

Ilon panropeneinHon CBA3bI0 NIOHUMAIOT PAJIMOCBs3b, OCHOBAHHYIO Ha
[IpenmymiecTBa BOJJOKOHHO-ONTUYECKUX JTMHUAN CBA3U:

Kommyranus — 3t0:

JIBa OCHOBHBIX METOJa KOMMYTAIIUU:

Jnst  MyJIbTUIUIEKCUPOBAHMS ~ A0OOHEHTCKUX  KaHaJOB  HCIOJIb3YHOTCS
CIIEIYIOIIHNE TEXHUKH:

PeueBbie curnansl UMEIOT cekTp mupuHor npuMepHo B 10 000 I'u, ogHako
OCHOBHBIE TAPMOHMKHU YKJIAJbIBAIOTCA B JIMaNa3oH (YTO MU 3aKPEIUICHO B
CTAaHJApTax CBjI3M B KAauyeCTBE pPEYEBOIO JAManasoHa Uil IepeJayd Io
KaHaJlaM CBSI3M):

B cerax Ha ocHoBe FDM-kOMMyTauuu IPUHATO HECKOJBKO YpPOBHEU
MEpAPXUH YIUIOTHEHHBIX KaHAJIOB:

PaGoty cereit TDM (MyJnbTUILIEKCHPOBAHUSA C DPAa3JCICHHEM BPEMEHH)
o0ecrnieurBaeT CleyIolne BUIbl 000pyA0BaHNUS:

B oriauume oOT makera KOMIIBIOTEPHOM CeTH, «maker» cetu TDM
(MyJBTHIUICKCUPOBAHUSI € pa3lieJICHHEM  BPEMEHH)  HE  HMMEET
WHJMBUAYAJIBHOTO aIpeca; €ro alpecoM SIBJIECTC:

CnekTpanbHoe yroTHeHHe kaHanoB WDM — texHonorus:

CyTbh mpoOJeMbl KOMIBIOTEPHBIX CET€ Ha OCHOBE TEXHUKH KOMMYTAIMH
KAaHaJIOB 3aKJIF0YaETCS:

KomMMyTaTtopbl makeTHOM CETH OTIIMYAKOTCS OT KOMMYTaTOPOB KaHAJIOB TEM,
4TO:

Kommyranus sueex:

KomMyTanus sueek: sYeUK UMEIOT NPEUMYILECTBA MEPE KAAPAMMU:
Cuctempr  TeneBemianuss (TB) 1o cmocoby  goctaBku — cWTHaia
MOAPA3IEIAIOTCS Ha!
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55.

Tenesemanne MMDS Benmercs Ha 3KOJIOTHYECKH O€30MaCHOM YPOBHE,
CyMMapHas MOILIHOCTb M€pEIaTuiKa COCTaBJIsIET B OCHOBHOM:

Kommnekr oOopynoBanusi cuctembl MMDS Bkiodaer cienyroiue
KOMITIOHEHTBI:

Ha uacrorax 2,5 - 2,7 I'TL] (reneBemanue MMDS) 3aTyxanue curhaia B
BOJIHOBOJJTHOM TPaKT€ 3HAYUTEIBHO, MOATOMY, YTOOBI MOJBECTH MOIIHOCTh
OT TepeAaTyMka K aHTEHHE C MUHHUMAJIbHBIMU MOTEPSMHU, MNPUXOAUTCS
MPUMEHSITE:

JluctaHMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTUU — 3TO:

DONeKTpOHHBIA y4eOHO-METOINYECKU KOMILIEKC - 3TO:

CpenctBoM peau3allii  JIEKTPOHHO-AUCTAHIIMOHHBIX 00pa3oBaTEIbHbIX
texHoJsiorui B BI'TY sBnsercs:

Cpena Moodle o0ecnieunBaer:

K npuHIunaM qucTaHIIMOHHOTO 00y4YeHHUs OTHOCSTCS:

Tekylmui KOHTPOJIb TO3BOJISIET:

«ONEKTpOHHAs JIEKIUSA» - 3TO MPOrpaMMHas MOAJAEPKKA TPaIWLIMOHHOU
JIEKLIMH, [TO3BOJISAOILAS:

KauectBo ycBoeHus ctynentamu yueOHoro marepuana B C/1O, Tak ke Kak
U B TPaJULMOHHOM IIPOLECCE, MOXHO XapaKTepU30BaTh [0 YPOBHIM
YCBOECHUS:

Cucrema «lIpomerein» — aro:

Cucrema "l[Ipomereit" nmeer apxuTekTypy:

JocronnctBamu cucremsl "[Ipomerenn” SBIAIOTCSA:

Cucrema «lIpomerein» BKIIFOYAET CAEAYIONIUE TTOACUCTEMBI:

Turbl BOITPOCOB TECTA:!

[Toncucrema oOmeHa wuHdopManuelt oOecreunBaeT OOLIEHHUE MEXKITY
y4aCcTHUKaMHU y4eOHOro mpolecca Mpu NOMOIIHU CIETYIOIINUX CPEICTB:
OcHoBHble XapakTepuctuku cucteM GPS. KommuectBo opOuTanbHBIX
IIJIOCKOCTEN:

OcuoBubie xapaktepuctuku cucteM GPS. Beicota opOuThI:

OcHoBuble xapaktepuctuku cucteM GPS. HaBurammmonnsie yactorsl, MI 11
CDMA. AnpecHoCTh a0OHEHTOB OTPEACIISICTCS:

Bri6upas onpenenéHapiii aHcaMOIb CUTHAJIOB € “XOPOITUMHU~ B3aUMHBIMHU U
aBTOKOppesiuuoHHbIMU  cBoicTBaMu (CDMA), MOxHO oOecreyuTh B
nporiecce kKoppessiimonHoit oopadotku (ceptku HIIIC) ... ... . Ha stom
OCHOBAH MPUHIUIT KOJOBOT'O pa3/ielIeHUs KaHAJIOB CBSI3U.

OcHoBHble TexHHueckue xapakrepuctuku CDMA Qualcomm. Jluamazon
4acTOT nepeaadn 0a30BOM CTAHIIUU:

OcHoBHble TexHuueckue xapaktepuctuku CDMA Qualcomm. Illupuna
CIEKTpa U3Iy4yaeMoro curtania (mo ypoBHto MuHyc 3 1b):

OcnoBuble TexHuueckue xapakrepuctuku CDMA Qualcomm. KonudectBo
kaHanoB bC Ha 1 Hecymel yacrore:

OcnoBuble TexHuueckue xapaktepuctuku CDMA Qualcomm. TpeOGyemoe
uis npuéMa OTHOUIEHHE SHepruu Ourta WHEGOPMAlUU K CHEKTPaTbHOU
IJIOTHOCTH IIyMa
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80.

OcHoBuble TexHuyeckue xapakrepuctuku CDMA Qualcomm. TouyHocTh
ynpasieHust MOIHOCThI0 MC

CDMA. Msrkuii pexxuMm «3cTadeTHOM mnepeaaun» MPOUCXOAUT 3a CUYET
yYIpaBJICHUS

CDMA. Tlomexu, co3naBaembie APYrUMHU aOOHEHTCKHUMHU CTaHIUAMHU U
JPYTUMU 0a30BBIMU CTAHLUSIMH, PEJICTABISIOT CO00M (hakTOp, B KOHEUHOM
UTOTE ONPEIEIIIIONINN

CDMA. TumnoBasg CTpyKTypHas cxeMa 0a30BOMl CTaHIMHU [JS COTBI C
KPYrOBOW TMarpaMMOM HAIIPaBJICHHOCTH aHTEHHBI BKJIFOYAET:

PazButuem GSM sBisieTcs ero gononHenre TexHonorueii EDGE (Enhanced
Data Rates over Global Evolution), mo3Bossrorias:

Texnonorusa EDGE npenycmarpuBaromias 3aMeHy BUJIa MOLYJIALIUU:
Texnomorna EDGE: curmpan 8-OM umeer 8 mo3umuil U Kaxkaas U3 HHUX
COOTBETCTBYET KOMOWHAIIUU:

Mopynsamus 8-OM obnagaer ... TOMEX03alIUIEHHOCThIO, yeM ['ayccoBa
UMMC:

Crannapt 3-ro nokosienust UMTS pasBepTsiBatoT Ha 6asze:

UMTS. YacToThl KaHaIa «BBEPX»:

UMTS. Ilpu nepenaue Tpaduka M CUTHAIM3AIMU 10 paJUOKaHAIAM
UH(OPMAIMOHHBIN MOTOK Pa30MBAIOT HA OT/AEIBbHBIE KaJIPhI IJTUTEIHLHOCTHIO
-, -, -~ WJI1 - MC. ba3oBbIM SIBIIAETCSA:

TpeOoBaHus K KayecTBEHHbIM MokazarensiM B cersax 3G. Jlomyctumas
3aJiep>KKa rojocoBOro Tpaduka:

B ycrmoBusIX ropoackon 3aCTpOMKM MECTHOCTHM 3aTyXaHUE paguOoCUrHaia
SBJISIETCA CIAy4YallHOM BEJMYMHOM W 3aBUCUT OT KOMIUIEKca (PaKTopos,
ONPENEIAIINX XapaKTEP pacpOCTpaHEHUsl paanoBoiaH. K HUM OTHOCSTCS:
Mogens XaTa ocHOBaHa Ha:

[Tporpamma RPS—2 npenna3znauena aisi:

[Tporpamma RPS—2 no3Bonser:

Crannaptasie xapaktepuctuku cucteM DECT. Pabounii criektp:
Cranpaptabie xapakrepuctuku cucteM DECT. BeixoiHast MOIIIHOCTG:

st 6op0OBI ¢ ObICTpbIMU UHTEpEpeHIOHHbIMU 3amupanusM  (BI3)
crangaptom DECT npenycMarpuBaeTcss MEXaHU3M:

ADSL mno3BossieT nepeaaBaTh JaHHbIE HA PACCTOSIHUE ... MO OJTHOW BUTOU
nape ImpoBOJIOB

OCHOBHBIM  OTJIMYMEM TEXHOJOTMM IS OpPraHU3alMu  TMAaCCUBHBIX
ontuueckux certed PON OT KIIaCCMYECKHMX ONTHYECKUX KAHAJIOB CBA3U
SABJISICTCSL:

B cemerictBo FTTX BXOZAT pa3jinuHbIe BUIBI ADXUTEKTYP:

Amnmapatypa Bluetooth paGoraer B:

Crangapt IEEE 802.15 (Bluetooth), B mukocetn Kk 0OqHOMY MacTepy MOXKHO
MOJKJIFOYUTD:

Kaxnpiii cnemyronuit maket B Bluetooth (cranmapt IEEE 802.15) nepenarot
Ha JIpyroll 4acToTe€ B COOTBETCTBHUM C YacaMHU MAacCTepa, MOJ KOTOPBIE
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81.

82.

IOACTPAUBAIOTCA BCE BEIOMBIE YCTpOMCTBA. Bcero 3a omHy CcexyHAy
MPOUCXOJIUT:
Teopernuecku IEEE 802.11n (Wi-Fi) cnocoben oOecrneuyuTh CKOPOCTh
nepeiaurd JaHHbIX (IpUMEHssE Tepelnady JJaHHBIX cpa3y MO0 YeTbIpeM
aHTEHHAaM) J10:
Crangapt 802.11n: ¢dakTophl, OTPaHUYMBAIOIIUX PEATBHYIO MPOITYCKHYIO
CIIOCOOHOCTb:

7.2.2 IlpuMepHbIN NepeYeHb 3aJaHNN /ISl PeHICHUS CTAHAAPTHBIX 3a1a4

©

10.

He npedycmompeno yuebnvim nianom

7.2.3 IlpumepHbI NepeyvyeHb 3aAaHMUA JISl PELICHUS] MNPHUKJIATHBIX
3aga4

He npedycmompeno yueonvim nianom

7.2.4 IlpumepHbIA NepevyeHb BOMPOCOB /ISl MOATOTOBKH K 3a4eTy
He npenycMoTpeHO yuyeOHBIM TIJIaHOM

7.2.4 IlpumepHbIii NepevyeHb BOMPOCOB /IJIsl MOJATOTOBKH K 3a4€Ty
He npenycMoTpeHo yueOHBIM IJIaHOM

7.2.5 IlpumepHbIii NepevyeHb BOMPOCOB JIfl MOJATOTOBKHU K IK3aMeHY

OcHoBuble TOHSATUS HWHGOpManuoHHbiX TexHomoruir (MT). Bunmer UT.
dakTopbl,  CIOCOOCTBYIOT  pa3BUTHIO U coBepiieHcTBoBaHuio  UT.
NuctpymenTapuii nHOOPMAITMOHHBIX TEXHOJIOTHH.

OcobenHocti HOBBIX HWH(OpMaMOHHBIX TexHosoruil. Krnaccuduxarus
MH(POPMAITMOHHBIX TEXHOJOTHUM, KpaTKash xapakTepuctuka BU0B. OOBEKTHO-
OpUEHTUPOBaHHAs UH(POPMAIIMOHHAS TEXHOJIOTHS.

[TonsiTue MH(POPMAITMOHHO-KOMMYHUKAIIUOHHBIX CHCTEM. Turbl
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ CUCTeM. MYIBTUCEPBUCHBIE CETH,
KpaTKasi XapaKTEePUCTHUKA.

O6mas knaccudukaiusi KaHajioB cBsi3u. DU3MUECKHE KaHaIbl CBSA3U, OOIas
XapaKTEepUCTHKA.

du3nyecKre KaHabl CBA3U. BOJTOKOHHO-ONITUYECKUE JTMHUU CBSI3U. MOIOBOCTH
onToBoJiokHa. [Tpeumytectsa BOJIC.

OO1ue NoHATUS KOMMYTaluu. MeToabpl KOMMYTalui.

KommyTranus KaHaJO0B. TexHuku KOMMYTalUU KaHaJIOB. Pabora
MynbTUILIeKkcopa TDM.

Mertonsl kommyTanui. Kommyranus nakeroB. Kommyranus siueex.

Cuctembl TeneBemanus. Knaccuduxanuss mo Buay TB-curnama. CriocoObl
noctaBkd TB-koHTeHTa, uX XapakTtepuctuka. OOocHOBaHME pa3OUeHUs
7(UpPHBIX YaCTOT Ha Auana3oHbl. Ha3HaueHune npueMHON aHTeHHBI

MeTtoapl AOCTaBKH TEIEBU3MOHHOTO KOHTEHTA. TeleBUAECHUE KOJJIEKTUBHOIO
noyib30BaHus (3hupHOE), KabeapHOe TEIEBUJICHHE — KpaTKasl XapaKTepPUCTHKA,
napameTpbl, 000pyI0BaHHE.
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11.MeTonbl AOCTaBKM TEIEBU3MOHHOTO KOHTEHTA. TEXHOJIOrMU OECIHpOBOJHOTO
pacnpenenenus uHpopmamu MMDS — kpaTkas xapakTEepUCTHKa, TapameTp,
obopymoBaHue.

12.Cuctembl criyTHUKOBOM cBsi3u. Kiaccudukaiym, XxapakTepuCTHKU.

13.CtpyKkTypa CllyTHUKOBBIX cHCTeM CBsi3u. HazHaueHue OJI0KOB.

14. Texnonorun kaOeapbHOTO aOOHEHTCKOro joctyna. Ilpunium paboThl, oOIIast
XapakTepucTuka mnaccuBHoM ontudeckor cetu PON. Crpykrypa certu.
Henocrarku un npeumyiecTsa.

15.Texnomorun kabenbHOTO abOHEHTCKOro moctymna. [IpwHnum paboThl, oOIIas
xapakTepuctuka I1udpoBoil  abonentckor guHUM  XDSL;  daxTopsr,
ONpENENSIOIUE CKOPOCTh JOCTYIA.

16.TexHomorun kabempHOTO abOHEHTCKOTO Aoctymna. [IpwHImm paboThl, oOImIas
xapakTepuctuka texnosiorna FTTx.

17.Texnonoruu 6ecnpoBogHoro aboHeHTckoro aocryna. Cranmapt IEEE 802.15
(Bluetooth). Opranu3zanusi coeTuHEHUH.

18.Texnonorun OGecripoBogHoro aboneHtTckoro goctymna. Crangapt IEEE802.11
Wi-Fi. ®usnueckuit yposerb 802.11. Texnosnoruu cranaapra IEEE 802.11.

19.Texnonoruu 6ecnpoBogHOro aboHeHTtckoro aocrymna. Cranmapt IEEE802.11
Wi-Fi. Kparkas xapaktepuctuka IEEE 802.11n.

20.TexHomorun OECIPOBOJHOTO aOOHEHTCKOTO JocTymna. XapaKTepucTHUKa
WiMAX. Conocrabiienne WiMAX u Wi-Fi.

21. TexHOIOTHH TEICKOMMYHHKAIIMOHHBIX ceTei. IlnesnocuuaxponHas mudpoas
nepapxuss PDH: ucropuueckoe MeCTOINOJI0KEHUE, HEIOCTAaTKH, NapaMeETphI
TEXHOJIOTHH (hepapXus CKOPOCTEH, mp.).

22.CunxponHas mudposas uepapxus SDH. Pemaembie mpobnemsl mpu mepexoe
ot PDH k SDH. Yposuu SDH.

23.0cob6ennoctu texHojgoruu SDH (B cpaBHenun ¢ PDH). OGopynoBanue cetu
SDH.

24.Jlokanpubie cetd. OCHOBHBIE TMOKa3aTeld KayecTBAa KOMITBIOTEPHOM CETH.
Knaccudukanys KoMIbIOTEpHBIX CETEH.

25.JlokanbpHbIC ceTU. ATIIapaTHBIE U TPOTPAMMHBIE CPEJICTBA TOCTPOCHUS CETEH.

26.00ecmnieuenue ceteBoit 6e3omacHocTH. PakTophl. bazoBbie MPUHIIUTIBI 3aIUTHI
unpopmaruu. [udposas noanuch. CriocoObI 3aIIUTHI.

27.AxTyanpbHble UW3MEHEHUsS] apXUTEKTypbl W OpPraHM3alud  KOMIIbIOTEpa.
[IpeumymiectBa ¢um-nakonutens. Buast USB-untepdeiica.

28.AxTyanbHble U3MEHEHUsS] AapXUTEKTypbl W OpraHM3allud  KOMIIbIOTEpa.
CeHcopHbI SKpaH, MPUHITUIEI pa0OTHI.

29.AxTyanbHble UW3MEHEHUs] apXUTEKTypbl W OpPTaHU3AlMH  KOMIIbIOTEpA.
OO6na4yHbIe BEIYUCIICHHUS.

30.Untennexryansabie  nHGopMmanmonusie cucrembl (MUC). Tlomstme WHUC.
Knaccudpukanus MUC.

31.[lpoexkTupoBaHre HHTEUIEKTyanbHbIX HH(OopMannoHHbix cucrem (UUC).
VYuutsiBaembie pakTopbl. OCHOBHBIC ITATIBI.

32. IIpyHIUIIBI AUCTAHITMOHHOTO 00y4YeHus. COBOKYMHOCTH TMPHUEMOB OOYUYEHUSI.
KaudecTBO ycBOEHMS CTyJE€HTaMU y4eOHOT0 MaTepHalia.
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33.Cucrema «lIpomeTeit»: KOMIOHEHTHl OpraHU3allMU M YIPaBICHUS YYEOHBIM
IIPOLIECCOM, COCTaB, XapaKTEPUCTHUKA MOJICUCTEM.
34.ba3el nannbix. O6nme nousatua. Cucrema o6pabotrku 6a3el gaHHbIX (CYBJ).
OYHKIUY TPUKIIATHBIX TPOrPAMM.
35.Panuopeneiinas cBsA3b, HA3HaUCHKE, JaTbHOCTh CBsA3u. CocTaB 1mudposoii PPC,
Ha3HAuYEHUE OJIOKOB.
36.1ludpoBeie paawopeneliHple JUHWUH, #UX Kiaccudukanusa. [IpuMeHeHus
COBPEMEHHBIX ITU(MPOBBIX PATUOTHHHM.
37.1lpuHiunbl  (PYHKIIMOHUPOBAHUSA CHCTEM COTOBOM  cBsi3u. OCHOBHBIC
WHXEHEPHBIE PEIICHMs], pean30BaHHble B cTanAgapre GSM.
38.I1portiecc mpeobpazoBaHmsi CUTHAJIOB B MOOMIIEHOM cTaHIMH B cTangapte GSM.
39.Ctpyktypa cetn GSM. HazHauenue 0JIOKOB.
40.Texnonoruss EDGE. Ilonarne «cumMBOm». XapakTEpUCTHKA HCIOJB3yeMON
MOTYJISIUH.
41.Crangapt DECT. Crpykrypa DECT-cucrem. CrangapTHble XapaKTEpUCTHKU
cuctem DECT.
42.Pagnountepdeiic DECT-cucrem. Jlunamuyeckuii BBHIOOp M JIMHAMHYECKOE
BbIJICJICHUE KaHaIA.
43.Crangapt DECT. Ocradernas nepenada. PasHeceHHbIE aHTEHHBI.
44 Tlpunnunsl  KomoBoro paszaenenus kaHanoB cBsizu (CDMA). OcHoBHbIE
TexHU4YecKkue xapakrepuctuku CDMA.
45.Msrkuii pexxum s3cradernHord nepegaun B CDMA. Kananer B CDMA, ux
Ha3HA4YCHHE.
46.ba3zoBas crannms crangapta [S-95 (CDMA), ocHOBHBIE MMapaMeTphl, KaHAJbI,
CTPYKTYypa.
47.Cranpapt 3-ro nokojienust UMTS. Apxutektypa ceTtu. XapakKTepUCTUKHU OC-
HOBHBIX TOJIb30BATEIILCKUX KAHAJIOB.
48.Cetu WRAN. KoruutuBHoe pamuo I[EEE 802.22.  JlmanazoH dYacToT.
Knaccudukanus ycTpoicTB. AHTCHHBI.
49.KoruutuBHoe paano IEEE 802.22. ITlapametpbl. Metoasl, HCHOJIb3yeMble
KOTHUTUBHOM paguoCeThlO0 JJIS aHajdn3a CIHEKTpa OKpYXKalolehd Cpebl.
Paznuunbie pesKUMbI MOTYJISIIIAY CUTHAJIA.
7.2.6 MeToguka BbICTABJIEHUS OLEHKH NPH MPOBEACHUM IMPOMEKYTOYHOM
arrecTauuu
OcHoBHO#1 (hOpPMOIT IPOMEKYTOUHOM aTTECTAIMH SBIISIETCS YCTHBINA OMPOC B
BUJIE 3ayeTa, sk3ameHa. CTyJeHTy 3a/jaercs JBa Bompoca (Ha 3ayeTe, B Omierax
sk3ameHa). OTBET AOKEH ObITh Pa3BEPHYTHIM U MPEACTABISATH COOOW CBSA3HOE,
JIOTUYECKU MOCJIEIOBATENbHOE cooOIIeHHE Ha 3aJIaHHYIO TEMY,
JEMOHCTpPUpPYIOIIee 3HAHUS CTYICHTA.
[Ipu olieHKe OTBETa YUUTHIBAIOTCS CIAEAYIOLINE KPUTEPUU:
— TMOJHOTA U NMPaBUILHOCTh OTBETA,
— CTENeHb OCO3HAHHOCTH, TOHUMAHUS U3YYCHHOTO;
— s3BIKOBOE O(hOpMIIEHUE OTBETA.
[IIkana oneHMBaHMs YCTHOTO OTBETA HA dK3aMEHE:
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XapaKTepucTruKa OTBETa

Onenka

[lomHO wW3nmaraer W3y4YEHHBIM  Marepuan, JAaér OtanyHO
MIPABUJIbHBIE OMPECICHUS.
O6HapyxuBaeT NOHUMAHUE MAaTepHualia, MOXKET
000OCHOBaTh CBOU CYXKJICHHS, NPUMEHUTh 3HAHUS Ha
MPaKTHKE.
W3naraer wmaTepuall IMOCJIEI0BATEIbHO, JIOTHYECKH
CBSA3aHO.
OTBeT, yIOBIETBOPSIIONINI TEM K€ TPEOOBAaHUSAM, YTO Xopomio
W U9 OUEHKU "OTJIMYHO", HO JOmylieHbl 1-2 omumoku,
KOTOpBIE CaM K€ WUCIpaBisieT, W 1-2 Hemouéra B
NIOCJIEIOBATEIbHOCTH U U3JIOKEHUS
OOHapyXuMBaeT 3HaHWE U T[OHMMAHUE OCHOBHBIX | ¥YOBJIETBOPUTEIHHO
IIOJIOKEHUN 3aJaHHOU TEMBI, HO:
— U3JaraeT  MaTepual  HEMOJHO M JOMYCKaeT
HETOYHOCTH B ONPEIEICHUH TOHSITHIA;
— HE YMEeT JOCTaTOYHO TIJIYyOOKO U J0Ka3aTeJIbHO
O0OCHOBaTh CBOM CYXJEHHUS M TPHUBECTH CBOU
MIPUMEPHI;
— U3JIaraeT MaTepuall HEMOCIEI0BATEIbHO U JOMYCKAET
OIIMOKHU B SI3LIKOBOM O(DOPMIICHUH M3J1araeMoro.
OOnHapyxuBaeT He3HaHWe OoJblIel 4yacTu 3aaaHHOW | HeyaoBieTBopuTenbHO
TeMbl,  JIOMMyCKaeT  OmuOKM B  (POpMyIUPOBKE
OTNPEIEICHHUM, NCKAXKAIOIINUX UX CMBICH, OECTIOPSAIOUHO U
HEYBEPEHHO M3JIaraeT MaTepHall.
7.2.7 TlacnmopT OLllEeHOYHBIX MATEPHAJIOB
. | HammenoBanue
No KonTtpomupyemsie paznenst | Kog koHTposmpyeMoit
n/m (TeMbl) AUCIUTUIUHBI KOMIIETEHLIUH OUCHOTHOTO
CpelcTBa
1 OO01ast XxapakTepucTHKa } OIIK-2, OIIK-3 YcTHBIM onpoc,
WH()OPMAITMOHHBIX TEXHOJIOTUN TECT, IK3aMEH
2 | JuctaHnunoHHoe oOydeHue OIIK-2, OIIK-3 ¥ CTHbIH Onpoc,
TECT, IK3aMEH
3 NudpopmarmonHo- OIK-2, OTIK-3 YcTHBIN ompoc,
KOMMYHUKAIIMOHHBIE CHCTEMBI TECT, IK3aMEH
4 | CeTu NOJABWKHOMU CBSI3U OIIK-2, OIIK-3 ¥ CTHbii onpoc,
TECT, IK3aMEH
5 | TeneBemanue OIIK-2, OIIK-3 ¥ CTHBIH onpoc,
TECT, SK3aMEH
5 TexHosorun aGOHEHTCKOTO OITK-2, OITK-3 Y CTHBIN OTIpoC,
JOCTyTIa TECT, SK3aMEH
/ | ClyTHUKOBBIE TEXHOJIOTUU OIIK-2, OIIK-3 YcTHBIN 01poc,
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TECT, OK3aMCH

Y CTHBIN OTIpoC,

8 | TenekoMMyHHKAITMOHHBIE CETU OIIK-2, OIIK-3
TECT, DK3aMEH
9 TexHOI0ruu MPOESKTUPOBAHUS OIIK-2, OITK-3 YcerHbIi omnpoc,
PDA TECT, PK3aMEH

7.3. Meroauyeckue Marepvaibl, OIpele/siolme MpPolexyphl
OLICHMBAHMSA 3HAHUI, YMEHM i, HABBIKOB H OIBITA [eSITeJIbHOCTH

[Ipu npenogaBanuu AUCHUIUIMHBL «MHPOPMAIIMOHHBIE TEXHOJIOTUU» B
KauecTBe (DOpPMBI OIEHKH 3HAHUN CTYJEHTOB HMCIOJB3YIOTCS HHAUBUAYaJIbHbBIC
BapUAHTHI 33JJaHUN HA TIPAKTUYECKUE U JabOpaTOpPHBIC 3aHSTHS, TECTUPOBAHUE, U
BOIIPOCHI Ha 9K3aMEHE Ha OyMa)KHOM HOCHTEIIE.

TecTupoBaHHE OCYIIECTBISIETCA TIPU MOMOIIM KOMIBIOTEPHOU MPOrpaMMBbl
TecTupoBanus. Bpemsi tectupoBanust 45 muH. [IpoBepka Tecta OCyIIECTBISIETCS
ABTOMATHUYECKA KOMIBIOTEPHOW MPOTPaMMoOil, MpPENnojaBaTellb BbICTABISET
OIIEHKY COIVIACHO METOJIMKM  BBICTABJICHUS OIEHKHM TpPH  MNPOBEIACHUHU
MIPOMEXYTOUHOM aTTecTanuu. Mcroib30BaHHe KOHCIIEKTOB JICKIIUNA WU yu4eOHOU
auTeparypsl B Jr000M (popme, a Takxke MOOWIBHBIX TEIE(POHOB, IJIAHIIETOB,
HOYTOYKOB WJIM MHBIX YCTPOMCTB, MPEAOCTABIISIIONIUX OCCIPOBOJHYIO CBS3b, HE
JOITYCKaeTCsl.

DOK3aMEHAllMOHHBIM ~ OWJIET BKIIOYAeT 2  TEOPETUUYECKUX  BOIMpOCa,
OTHOCAIIUXCS K 00J1aCTH 3HAHUHN, OTIpEIeTIIEMOl TIEPEYHEM BOIIPOCOB K DK3aMEHY
(cM. m. 7.2.2). Bpemsi mOATrOTOBKA K OTBETY MO 3aJaHUIO0 COCTAaBIISIET 45 MUH.
3aTeM OCYIIECTBIISETCS MPOBEPKA YPOBHS MOJATOTOBKU B XOJ€ YCTHOW Oecelnl C
AK3aMEHATOPOM, Ha KOTOPYIO OTBOAMUTCS 10 15 MUHYT, U BBICTABIIETCS OLICHKA B
COOTBETCTBHUH C TpeboBaHUsMH H3 11. 7.1.2. Mcrons30BaHNE KOHCIIEKTOB JICKITHI
Wik y4eOHOM JuTeparypbl B Jt000H (opme, a Takke MOOMIBHBIX Tene(OHOB,
IJAHIIETOB,  HOYTOYKOB  WJM  HWHBIX  YCTPOMCTB,  MIPEAOCTABISIOMINX
OECITPOBOJIHYIO CBS3b, HE JIOMyCKAETCH.

8. YU EBHO-METOANYECKOE U THOOPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

8.1 Ilepeyenb yuyeOHOM JHMTEpPATYpPbl, HEOOXOAMMOW /JIsi OCBOECHMS
TUCHMILTHHBI

1. CoseroB b.M., Nudbopmarmonable TEXHOJOTUH. 6-€ W3, YUEOHHK IS
OakanaBpoB. — M.: 2012 .
2.  Mertoauyeckre yka3aHHUs K BBITIOJIHCHUIO IMKJIA JIAOOPATOPHBIX PabOT IO

muctumiuHe "MHpOopMaMoHHbIe TEXHOJIOTUU" AJis CTYIEHTOB HAIpPaBIICHUS
11.03.01 «PaguorexHuka» (HampaBIEHHOCTh «PaluOTEeXHUYECKHE CpEeACTBa
nepejayu, npueMa u oOpadOTKU CUTHAJIOBY») Uil Becex popm oOyuenus Y. 1/
OI'bOY BO «BopoHexCKUI TOCYNapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET
coct. B.B. Kunun. - Boponex, 2017. - 49 c.
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3. Meroanyeckre yka3aHWs K BBITIOJIHCHUIO IHKJIA JIAOOPATOPHBIX PabOT IO
mucuuruinHe "MHbopMalimoHHble TEXHOJIOTUH" U1l CTY/JCHTOB HaIpaBJICHHUS
11.03.01 «PamuorexHuka» (HampaBiICHHOCTh «PaauoTexHUYecKHe CpeacTBa
nepejadyu, nmprueMa u o0paboTKU CHUTHAJIOBY) Uil BeceX popm oOyueHus Y. 2 /
OI'bOY BO «BopoHekcKkuil rocyIapCTBEHHbI TEXHUYECKUM YHUBEPCHUTET
coct. B.B. )Kunun. - Boponex, 2017. - 49 c.

4.  Meronuyeckue YyKa3zaHUA K MPaKkTUYECKUM paldoTamM MO JAUCIMILIAHE
"Undopmannonnsie TexHosoruu" s cryAeHToB HampasieHus 11.03.01
"Pagnorexnuka" (HampaBiIe€HHOCTh «PaauoTEeXHUYECKHE CpEe/ICTBa MEepenayu,
npueMa U 00paboTKU CUTHAIOB») 0uHOM hopmbl 00ydenus. Y. 1/ ®I'BOY BO
«BOpOHEKCKHI TOCYJApCTBEHHBIM TEXHUYECKUM YHUBEPCUTET» cOCT. B.B.
Kunun, N.M. Maneimes B.H. I[Tosetko. — Boponex, 2017. —42 c.

5.  Meroauueckue ykKazaHUs K TPaKTUUECKUM padoTaM MO JAUCIUILIMHE
"Undopmanimonnsie TexHosoruu" Juisi cryiaeHToB Hampasienus 11.03.01
"Panuotexnuka" (HampaBlIeHHOCTh «PamumoTexHuyeckue cpencTBa Inepeaayu,
npuemMa u 00pabOTKH CUTHAJIOB») 0uHOU (hopmbl 00yuenus. U. 2/ ®I'BOY BO
«BOpOHEKCKHIM TOCYAapCTBEHHBIM TEXHUYECKUM YHHUBEpCUTET» cocT. B.B.
Kunmun, .M. Mansies B.H. [Toetko. — Boponex, 2017. — 31 c.

8.2 Ilepeyenbr HMHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJb3YyeMbIX IpPH
OCYLECTBJIECHMH 00pPa30BaTeJILHOI0 Mpolecca Mo JAUCHHUILIMHE (MOIYJII),
BKJIIOYASl NepeYeHb JULIEH3MOHHOI0 MPOrPaMMHOI0 o0ecIieYeHusl, pecypcoB
HHG(pOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOU ceTH «AHTEepHeT», COBPEMEHHBbIX
npogeccHOHAIBbHBIX 023 JaHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, makeT npoektupoBaHus
COTOBBIX ceTed cBsa3u RPS-2 (meMoHcTpauMOHHass Bepcusi), Mporpamma
«Pagnokanbkynarop»  (CBOOOJHO  pacmpocTpaHsemasi), mporpamMma st
npoBenenusi tectupoBanus TestTurn (cBOOOIHO pacmpocTpaHsemas), CalTbl
KOMIIaHUU-TIPOBANIEPOB COTOBOM CBSA3U u IIPOU3BOIUTENEN
TEJICKOMMYHHUKAIIMOHHOTO 000PY/TI0BaHUSI.

OducHbiii maker npuitoxxkenuit MicroSoftOffice, Be6-6paysep Internet Ex-
plorer; Open Office Text; Open Office Cale. CBo6oano pacnpoctpansemoe I10.
Hayunas snexktponHast 6ubnuoreka elibrary (www. elibrary.ru)

9. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA JIsA
OCYHECTBJIEHHUSA OBPAZOBATEJIBHOI'O ITPOLECCA

JlaGoparopuss Ne 208/IIl: KOMIBIOTEPHBI KJIacC C HEOOXOIUMBIM
000pyZIOBaHWEM U CHEIUATH3UPOBAHHBIMHA TMPOTPAMMHBIMU CPEIICTBAMH  JIJIS
MIPOBEICHUS MPAKTUYECCKUX 3aHATUN U JTa0OPATOPHBIX pabOT.

10. METOJIMYECKUE YKA3ZAHUS 1JIS1 OBYUAIOILIUXCS MO
OCBOEHMIO JTUCHUMIUHBI
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[To mucummmune «HPOPMAIMOHHBIE TEXHOJIOTHHM» YWTAIOTCS JICKIIWH,
MIPOBOISTCS MPAKTUICCKIE 3aHITHSI, BRITIOTHSIIOTCS JTa0OpaTOpHBIC PabOTHI.

OcHOBOW W3ydeHUs JUCHUIUIMHBI SBISIOTCS JICKIMH, Ha KOTOPBIX
CUCTEMAaTH3MPOBAHO M3JIATAIOTCsI HanOoJiee CYIIECTBEHHBIE W TPYIHBIC BOTPOCHI,
a TaKxkKe BOMPOCHI, HE HAIIIEAIINE OTPAKCHUS B yUeOHOU JIUTEpaType.

[IpakTHdeckue 3aHATHS HAMpaBICHHl HAa TPUOOpPETEHHE MPAKTHUCCKUX
HAaBBIKOB PACYETOB M MOJCIMPOBAHUS PaOOTHI PATUOTEXHUUECKUX YCTPOUCTB
MOCPEJICTBOM  MPOTPAMMHBIX  CpeacTB. [IpuMeHEHHe METOJOB TIOMCKa |
aKTyaIM3allid  HEOOXOAMMOW  JJisi  pemieHus: MpO(PECCHOHANBHBIX  3a7ad
uHopMaruu. 3aHATHS TPOBOIATCS IMOCPEICTBOM BBHITIOJHCHUS 3aJaHUA  C
MIPUMEHEHUEM KOMITBIOTEPHBIX CPEJICTB.

JlabopaTopHbIe  3aHSTHS  TPOBOIATCS B  PEKUME  MOJCITUPOBAHHUS
MOCPEJICTBOM CIICIIMATIM3UPOBAHHBIX TPOrPAMMHBIX cpeAcTB. OHU HAMpaBlICHbI HA
MOKUCK, XpaHeHue, 00pabOTKy, aHANW3 M MpeJCTaBlieHne B TpebyeMoM (dopmarte
uH(dOpMaIuK, aKTyaIn3aiuio (0OHOBIIEHHE) 0a3bl IAHHBIX MPOTPAMMHBIX CPEJICTB,
obecrieueHre HHPOPMAITMOHHOM 6€30ITaCHOCTH.

Bonbiioe 3HaueHne Mo 3aKpeIIeHUI0 U COBEPIICHCTBOBAHUIO 3HAHUI HMEET
camocTosTeNbHas paboTa cTyneHToB. Wudopmamuio o000 Bcex BHlax
CaMOCTOSTENIbHON pa0OThI CTY/ICHTHI MOJTYYalOT HA 3aHSATHUSX.

Kontposb YCBOCHUS MaTepuaa JTUCITUTUTIHBI MIPOU3BOUTCS
TECTUPOBAHUEM TI0 M3YYCHHOMY TCOPETUYECKOMY MaTepHally, OPOCOM B XOJe
MPaKTUYECKUX 3aHSATUA U Tpu 3ammTe JsabopaTopHbix pador. OcBoeHUE
JTUCITUTITMHBI OTIICHUBAETCS Ha DK3aMEHe.

Bun yueOHbIX JlesTeIbHOCTh CTYICHTa
3aHSATUH
Jlexuus Hammcanne KoOHCmEKkTa  JIEKUMM:  KpPaTKO, CXEMaTHU4HO,

HoCNe0BaTeNbHO  (PUKCHUPOBATH  OCHOBHBIE  IOJIOKEHUS,
BBIBO/IBI, (DOPMYITUPOBKH, OOOOUIEHUS; IMOMEYaTh BayKHBIE
MBICIIA, BBIJIEIATh KIIOUEBBIE CJIOBA, TepMuHBI. [IpoBepka
TEPMUHOB, TIOHSATHW C TIOMOIIBI) SHUMKIIONEAUN, CIIOBapEu,
CIIPAaBOYHUKOB C BBIMMCHIBAHUEM TOJIKOBAaHUWA B TETPajb.
O6o3HayeHne BOIPOCOB, TEPMHHOB, MaTepHana, KOTOpbIE
BBI3BIBAIOT TPYIHOCTH, IOHCK OTBETOB B PEKOMEHIyeMOM
nutepatype. Ecinu camocTosTeNnbHO HE yaaercs pa3o0parbes B
MaTtepuaie, HeoOXxoaumMo cHOpMyIUpOBaTh BOMPOC M 337aTh
IPENoAaBaTeNIO Ha JIGKIIMU WM Ha TPAKTHYECKOM 3aHSTHH.

[IpakTuueckne | 3HAKOMCTBO C HCIOIB3YEMBIMH MPOTPAMMHBIME CPEJCTBAMH.

3aHATUS Brinonnenue 3aaHUN 1o
pacyeTy/IpoeKTUPOBAHUIO/MOIETHPOBAHUTO
OJIOKOB/YCTPOMCTB/CUCTEM  PAaIUOTEXHUYECKOTO  MPOdUIIS.
[Touck HeoOxoauMoil nHGOPMALIMK B CBOOOJHBIX MCTOYHHKAX
IOCPEJICTBOM CETH UHTEPHET.
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JlabopartopHbie | PaboTa ¢ KOHCIIEKTOM JICKIIUH, METOINYECKUMHU YKA3aHHUSIMH C

3aHSITHS IIEJIBIO TIOJITOTOBKU K JTaOOpaTopHBIM paboTam. BwimonHeHne
1a00paTOPHBIX HCCICIOBAHUN TIOCPEACTBOM MOICTUPOBAHUS
PaTMOTEXHUYECKUX OJIOKOB/yCTPONCTB/CHUCTEM. [Towuck,
XpaHeHue, 00paboTKa, aHaJIN3 U TMPECTaBICHNE B TpeOyeMoM
dbopmare wuHboOpManuM, akTyainuzainus (oOHOBIICHHE) O0asbl
JTAaHHBIX MIPOTPAMMHBIX CpPEICTB, oOecrieyeHue
uHpopmanmoHHon  Oe3zomacHoctd. OdopmieHne  oTrdyera.
3ammTa pe3yJbTaToB Ja0OPATOPHBIX UCCIETOBAHUM.

CamocrositenpH | CamocTosiTennbHas ~— paboTa  mpeanosiaraer — CIeAyoIIHe
ast pabora COCTAaBJISAIOIIHE:

— pabora ¢ TeKcTaMu: Y4eOHUKaMH, CIIPaBOYHHUKAMU,
JOTIOJIHUTEIIBHOM JINTEPATYPOH, a TaK»Ke MpopadboTKa
KOHCIICKTOB JICKITHIA;

— BBINIOJIHEHHE JOMAIIIHUX 3aJJaHUM, IOJATOTOBKA OTYETOB
1o 1abopaTOpHBIM paboTaM;

— paboTa HaJ TEMaMH ISl CAMOCTOSATEILHOTO U3YyUCHHSI;

— ydacTue B paboTe CTYJeHYECKUX HayUYHbBIX
KOH(pEpEeHITNH, OJIMMITHA]T;

— TOATOTOBKA K MPOMEXKYTOUYHON aTTECTAINH.

[ToaroToBka k | IIpy moAroToBke K 3K3amMeHy HEOOXOJIMMO OPHEHTHPOBATHCS

DK3aMEHY HAa KOHCHEKTBl JIEKIIMH, PEKOMEHIYEMYIO JIMTEpaTypy,
pelIeHne 3aJa4 Ha MPAKTUYECKUX 3aHATUAX U PE3YJIbTAThI
UCCJIeIOBAHNI Ha Ja0OPATOPHBIX 3AHITHUSIX.

[Ipu Hammuuu cpeau 0OyYaromUXCsl CTyAEHTOB-UHBAIMUIOB U jull ¢ OB3
OCOOCHHOCTH HW3YYEHUS MMM JUCIUIUIMHBI COTJIACYIOTCS C TIperojaBareiieM B
VH/IMBU1yaJIbHOM TIOPSIIKE.
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