MuHo6pHaykn Poccum
®EAEPANIbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXAEHUE BbICLLETO OBPA3OBAHUA
«BOPOHEXCKUA TOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rB0Y BO «BlrY»)
YTBEPXAAIO
3aBeaytolnii Kabeapoi

Bbopucos AmuTpuit HUKonaesny
Kadenpa MHGOPMaLLMOHHbBIX CUCTEM
03.05.2023
PABOYAA NPOrPAMMA YYEEHOW ANUCLUNIUHDI

51.B.08 MogennposaHue becnpoBoaHbIX ceTen

1. Koa 1 HaumeHoBaHMe HanpaBieHUA NOArOTOBKM/cNeLManbHOCTU:
09.04.02 NHbOpMaALMOHHbIE CUCTEMbBI M TEXHONOTUN

2. Mpodunb nogrotoBKku/cneumnanusayma:

AHanM3 1 cMHTE3 UHGOOPMALLMOHHbBIX CUCTEM

3. KBanudukaums (creneHb) BbINyCKHUKaA:

MarucTtpaTtypa

4. dopma obyyeHus:

OuHan

5. Kadeapa, oTBevatowlas 3a peannsauuio AUCLUNIUHDI:
Kadenpa MHGOPMALIMOHHbBIX CUCTEM

6. CocraBuTenun nporpammbi:

Cmpomos AnexkcaHOp Bukmoposud, K. ¢.-M. H., cmapwuli npernodasamers, haKybmem KOMIblOMepPHbIX HAYK,
Kagedpa UHGHOPMAYUOHHbIU cucmem

7. PekomeHpoBaHa: npotokon HMC ®KH Ne7 ot 03.05.2023
8. YuebHbii roa;:

2024-2025

9.lenn n 3agaum yue6HOM UCLUMUNIUHDI:

03HAaKOMMWTb CTYAEHTOB C OCHOBHbIMM MPUHLMNAMM OPraH1M3aLmmn U apxuTekTypbl 6ecnpoBoaHbIx ceTeil. OCHOBHOM
3aja4en AUCUMNAUHLI ABAseTca obecrneyeHme NoOHMMaHUA CTyaeHTaMK GyHAAMEHTaNbHbIX NPUHLMUINOB
NPOEKTUPOBAHNA U MOAENNPOBAHNA HECNPOBOAHbIX CETEN, OCHOB NOCTPOEHMUA NMPOTOKO/I0B KAHA/IbHOTO U
ceTeBoro yposHa mozenu OS| ans 6ecnpoBogHbIX CETEN, NONyYeHMe CTYAeHTaMM HaBbIKOB MOAEMPOBaHUA
6ecnpoBOAHbIX CETEN, MOHMMAHWE OCHOBHbIX MPUHLMNOB PaboTbl COBPEMEHHbIX CTaHAAPTOB 6ecnpoBoAHOM
CBA3MN.

10. MecTto yueb6HOM aucuUNAKHBI B CTPYKTYype OON:

amcumnavHa 6a3oBoi YacTy UMKAa. BxogHble 3HaHMA B 06/1acTU KypcoB: « MaTemaTuyecknin aHanmns», «Teopus
BEPOATHOCTEM M MaTemaTUYecKan CTaTUCTUKaY, « Teopua MHGopMaLUny.

11. NnaHupyemble pe3ynbTaTbl 06yyeHusa No aucumunamHe/moaynio (3HaHUA, YMeHUsA, HaBblKKM),COOTHECEHHbIE C
NNaHMPYEMbIMU pe3y/IbTaTaMu 0CBOEHUA 06pa3oBaTeIbHOM NporpaMmmbl (KOMNeTeHUUAMM BbINYCKHUKOB) U
UHAUKaATOPaMU UX OO0CTUXKEHUA:



Koa 1 Ha3BaHMe KoMMNeTeHLUN

OMNK-4 CnocobeH npMmeHsTb Ha
NPaKTUKe HOBble Hay4YHble
NPUHLMMBI U METOAbI
nccnenoBaHwniA;

MK-9 Ymeet ocyLectsnaTb
MOZe/IMpoBaHME NPOLECCOB U
0OBbEKTOB, MOCTAHOBKY U
npoBeAeHMe 3KCNEePUMEHTOB MO
3aaHHON MeToAMKe U aHanu3
pe3y/bTaToB, OCYLLEeCTBAATb
BbIOOP ONTUMa/IbHbIX PELLEHUIA

MK-15 CnocobeH pa3pabaTbiBaTb
W UCcNesoBaTb MOAENN OOBEKTOB
npodeccMoHanbHOM
AeaTenbHOCTH, NpeanaraTb 1
aflanTMpoBaTb METOAMKM
pelleHms Hay4yHo-
nccnenoBaTeNbCKUX 334y,
N/JIAaHNPOBATb M NPOBOAUTb
nuccnepoBaHus

MK-16 CnocobeH onpenenatb
KayecTBO NPOBOAMMbIX
nccnenoBaHuii, obpabatbiBaTh,
NHTEepPNpeTMpoBaTb N 0GOPMNATL
pe3ynbTaTbl NPOBEAEHHbIX
NccnefoBaHUM M NpPeacTaBasATb
pe3ynbTaTtbl NpodeccnoHasbHOMY
cooblecTsy

Kopg v Ha3BaHMe nHAMKaTopa
KOMMeTeHuuMmn

OMK-4.1 3HaeT HoBble Hay4Hble
NPUHLMMbI U METOAbI UCCNeA0BaHUM

MK-9.1 3HaeT meToAbl MCCneaoBaHUA
npeameTHon obnactuy,
MaTeMaTuyeckmue MoAenun onmcaHusa
npeameTHon obiacty, meToapl
ONTMMU3aLMM NPUKAALHBIX 33434,
COBPEMEHHbIE METOAMNKM
TectupoBaHua NC, meToanKku
OnucaHuA U MoAENNPOBaHUA
H6U13Hec-NpoLeccoB, CpPeacTBa
MoaennpoBaHua busHec-npoLeccos

MK-15.3 YmeeT npoBoAUTb U
OpraHM3o0BbIBaTb NpoBegeHmne
nccnenoBaHUM, HanpaBAEHHbIX Ha
pelleHne nccnenoBaTebCkMx 3a4ad
B paMKax peasnsaummn HayyHoro
(Hay4YHO-TEXHMYECKOTO,
WMHHOBALMOHHOIO) NPOEKTa C
Mcnosib3oBaHMEM Moaenei
06bEeKTOB NpodeccnoHanbHoM
AeATeNnbHOoCTH

MK-16.2 YmeeT npoBOAUTb aHaIN3 U
0606LLEeHNEe HAaYYHbIX AAHHbIX B
COOTBETCTBUM C 3343a4amMu
nccnefoBaHUA U onpeaenaTtb
HanpaB/ieHUA AaNbHeNLNX
nccnefoBaHUM 1 pas3paboTok

12. O6bem AUCUUNAMHDI B 3a4eTHbIX eanHuLax/yac:

3/108

3HaHWA, YMEHUA, HAaBbIKK

3HaeT NPUHLMMNbI NOCTPOEHMUSA U
MoAennpoBaHua 6ecnpoBoaHbIX
ceTei. YmeeT KnaccudumumpoBaTb
dYHKUMOHANIbHOCTb 3/1EMEHTOB
6ecnpoBOAHbIX CETEN CBA3U U
nepegayv MHbopmauum no
CEMWYPOBHEBOM MoAeNn
B3aMMOAENCTBUA OTKPbITbIX CUCTEM.
BnapeeTr metTogamun MoAennMpoBaHua

6ecnpoBOAHbIX CETEN.

3HaeT uenun u NpUHUMMbI
MmoaennposaHua 6ecnpoBoHbIX
ceTen.

YMeeT MCno/1b30BaTb CTaHAAPTHbIE
MaTeMaTuyeckne MeTosbl B
MoAenmpoBaHun 6ecnpoBoaHbIX
ceTeln.

Bnapeet cpeactsamu

MoaennpoBaHusa 6ecnpoBoaHbIX
ceTemn.

3HaeT cTaHAapTHbIE MOAXO0AbI K
NnocTpoeHnto 6ecnpoBogHbIX ceTei
Pa3NIMYHOMN CNOXKHOCTM U MacluTaba.
YmeeT onpeaenntb TEXHONOTUIO UK
Habop TexHoNOrMiA, Hanbonee
NoAXo4ALLMIN ANA pelleHnn
KOHKPETHOM 33aJa4uM No peannsauum
6ecnpoBOAHbIX CETEN.

Bnapeer metTogamm moLennmpoBaHua
6ecnpoBOAHbIX CEeTeM C pPa3INYHOM
cTeneHbto nogpobHocTH.

3HaeT OCHOBHbIE METOAbl
MmoaennposaHua 6ecnpoBoaHbIX
ceTen, Ux cneunduKy 1 orpaHUYEHMA.
YmeeT 06pabaTtbiBaTh 1
aHa/M3MpPOBaTb pesyabTaThbl
MMUTALMOHHOIO MOAENNPOBAHNA
6ecnpoBOAHbIX CETEN.

BnapeeT cTaHAapTHbIMK CpeAcTBaMM
moaennposaHua 6ecnpoBoOHbIX
ceTen.



dopma NPoOMEeXXyTOUHOM aTTecTauunu:

3a4eT c oueHKoI, KoHTponbHasA paboTa

13. TpyaoemKocTb No BUpam yuye6Hoit paboTbl

Bug yuebHow paboThbl

AyanUTOpPHbIE 3aHATUA
JIeKuMoHHble 3aHATUA
MNpaKTnyeckme 3aHATUA
JTabopaTtopHble 3aHATUA

CamocToaTenbHasa paboTta

KypcoBas paboTa

N POMEXKYTOYHaA aTTecTaumna

Yacbl Ha KOHTPONb

Bcero

13.1. CopaeprkaHue AUCLUMUNNINHDI

n/n HanmeHoBaHue
pasgena
ANCUMMNNHbI

1 TeopeTnyecKkan
YyacTb

1.1 Mogenb
B3aMMOAENCTBUA
OTKPbITbIX CUCTEM

1.2 Cuctema umdposol
CBA3M
1.3 CurHansl

1.4 Mopaynauua

1.5 Kogep KaHana
1.6 Komnpommuccobl npu
MCNO/b30BaHNM

MOAYAALUMN 1
KOAMpPOBaHMA

CopeprkaHue pasgena
OUCLMNNUHDI

PaccmoTpeHune cemmnypoBHeBOW
MoZAeNn B3auMoaencTBuA
OTKpbITbIX cnuctem. OLeHKa eé
pPO/IN B MOCTPOEHWUN U U3YYEHUN
ceTen cBs3n.

PaccmoTpeHne 0606LWEHHON
mozaenn undpoBon CMCTEMbI
CBA3U. M3yueHune
HaMMeHOBaHUM U GYHKUUI eé
OCHOBHbIX 3/1EMEHTOB.

KnaccuduKkauma n npumepsi
CUrHaNoB.

Knaccuodumkaums tunos
MOAYAALUMU/MAHUNYAALMN.
Cneunduka NnpumeHeHus.

MN3yyeHne 6104YHbIX U
CBEPTOYHbIX KOAOB
NOMEX03aLLMTHbIX KOAEKOB.
MeToabl AeKoaMpoBaHUA.

Bonpocb! BbIGOpa U
B3aMMHOTO B/IUAHUA TUMOB
MOZYNALMN U KaHaIbHOTO
KOAMPOBaHUSA

Cemectp 4

48
24

24
60

108

Bcero

48

24

24
60

108

Peanusaumsa pasgena AUCLUNIMHbBI C MOMOLLbHO

OHNalH-Kypca, DYMK

https://edu.vsu.ru/course/view.php?id=15318

https://edu.vsu.ru/course/view.php?id=15318

https://edu.vsu.ru/course/view.php?id=15318

https://edu.vsu.ru/course/view.php?id=15318

https://edu.vsu.ru/course/view.php?id=15318

https://edu.vsu.ru/course/view.php?id=15318



n/n

1.7

1.8

1.9

1.10

1.11

1.12

2.1

2.2

HanmeHoBaHune
paszena
ANCUMNAUHDI

MeToabl
MOAEeIMPOBAHUA
6ecnpoBOAHbIX
ceTeit

CpenctBa
MOZEeNNPOBaHUA
6ecnpoBOAHbIX
ceten

PaguoceTu ¢
AYencTomn
Tononorunen

CraHnpapr IEEE
802.11 (Wi-Fi)

MapupyTtmsauua B

6ecnpoBoOAHbIX

MOBUNBHBIX CeTAX

becnposogHble

CEHCOpHble ceTn n

MX 0COHBEHHOCTU

NabopaTtopHblie
paboTbl

Cuctema umdposot

cBA3n

Moaynauusa

ConepskaHue pasgena Peanunsauusa pasgena AUCLUMIMHbBI C MOMOLLbHO
LANCUMNANHDI OHNalH-Kypca, dYMK

OCHOBHbIe NoAXoapl K https://edu.vsu.ru/course/view.php?id=15318
MOAENNPOBAHMIO

becnpoBoaHbIX ceTel. Llenn
MOAEeNMPOBaHNA. TOYHOCTb
MOAENMPOBAHNA PA3/IUYHbIX
YPOBHEW B 3aBUCMMOCTM OT
Lev MoLeNNpPoBaHuUA.

https://edu.vsu.ru/course/view.php?id=15318

MoHATME paamnoceTy c https://edu.vsu.ru/course/view.php?id=15318
AYEenCTolM Tonosiormen.

O6nacTb NpUMeEHeHus.

OcobeHHOCTV NOCTPOEHMUS.

CamoopraHusytolmeca cetu.

Cny4yait MOBUAbHbIX Y310B.

MN3yueHue cneundukm https://edu.vsu.ru/course/view.php?id=15318
NMOCTPOEHMUA COBPEMEHHbIX

6ecnpoBOAHbIX CETEN Ha

npumepe ctaHgapTa IEEE

802.11

Knaccnomkaums https://edu.vsu.ru/course/view.php?id=15318
NpPOTOKO/I0B

MapLpyTU3aLmm.

MN3yyeHune ocobeHHoOCTelN

MapLipyTU3aLmm B

6ecnpoBOAHbIX CETSX.

besonacHocTb

MapLpyTU3aLmm.

OCco6EeHHOCTU CEHCOPHbIX https://edu.vsu.ru/course/view.php?id=15318
cetelt. OcobeHHOCTH

NPOTOKO/IOB CETEBOMO

YPOBHSA Npu

NPOEKTUPOBAHUM CEHCOPHbIX

ceTteii. 061aCTb NPUMEHEHUA

CEHCOpPHbIX CETEN.

PacueTt 6ro4KeTa MOLHOCTA U https://edu.vsu.ru/course/view.php?id=15318
OCHOBHbIX XapaKTepUCTUK
KOMMyHVIKaLI,VIOHHOVI CUCTEMDI

MN3yueHne CKK. https://edu.vsu.ru/course/view.php?id=15318
OnpeaeneHne BEPOATHOCTH
6UTOBOW OLIMOKM KaK GYHKLUU



n/n HanmeHoBaHue CopeprkaHue pasgena Peanunsauma pasgena AMCUMNANHBI C NOMOLLbLO
pasgena LANCUMNANHDI OHNalH-Kypca, dYMK
OUCLUNANHDI

OTHOLLIEHWSA CUTHA-LLIYM ANA
pasNMYHbIX BUA0B MOAYNALMM

2.3 Kogep KaHana MN3yyeHne 6104HOrO KogeKa https://edu.vsu.ru/course/view.php?id=15318
KaHana. MccneposaHue ero
addeKTUBHOCTH.

2.4 Koaep kaHana M3yyeHune cBépTouHoro Kogeka  https://edu.vsu.ru/course/view.php?id=15318
KaHana. MccnepgoBaHue ero
addeKTUBHOCTH.
13.2. Tembl (pa3aenbl) AUCUMNAUHDBI U BUADI 3aHATUIA

Ne HavmeHoBaHMe J1eKuMoHHbIe MpakTnyeckme JNlabopaTtopHble CamocrtoaTenbHas Bcero

n/n  Tembl (pasgena) 3aHATHA 3aHATUA 3aHATUA paboTa

1 Mogenb 2 5 7
B3aMMoAencTBmA

OTKPbITbIX CUCTEM

2 Cucrema 2 6 5 13
undpoBoON CBA3N

3 CurHanol 2 5 7
4 Mopaynauna 2 6 5 13
5 Kopep kaHana 2 12 5 19

Komnpomuccbl npyu 2 5 7
NCNO/Ib30BaHMM

MOAYNALUN U

KOAMpPOBaHUA

MeToabl 2 5 7
MOAEeNMPOBaHUSA

6ecnpoBOAHbIX

cetei

8 CpenctBa 2 5 7
MOZAeNnpoBaHuA
6ecnpoBoOAHbIX
ceten

9 PagnoceTtu c 2 5 7
AYencTomn
Tononorunen

10 Cranpaprt IEEE 2 5 7
802.11 (Wi-Fi)

MapuwpyTtnsaumas 2 5 7

11
6ecnpoBoOAHbIX



Ne HanmeHoBaHue JleKuMOoHHble MpakTuyeckune JNabopaTtopHble CamocTtoaTenbHan Bcero
n/n  Tembl (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa

MOBUNBbHBIX CeTAX

12 becnposogHble 2 5 7
CEHCOpPHbIe ceTu u
NX 0COHBEHHOCTM

24 0 24 60 108
14. MeToguuecKkue yKasaHua aaa obyyalowmnxca no 0oCBOEHUI0 AUCLUNUHDI

OucumnnvHa TpebyeT paboTbl ¢ Ppaamm-npeseHTauUAMM NIEKLUUIN U COOTBETCTBYHOLWMMM F1aBaMn PEKOMEHL0BAaHHOM
OCHOBHOI NNTEPaTYpbl, a TaK¥Ke, 06583aTeNIbHOrO BbIMNOJHEHWA BCEX 1TABOPATOPHBIX 3a43aHUI B KOMMNBbIOTEPHOM K/acce.
CamocTonaTeNbHaA NOArOTOBKa K 1a60paTOpHbIM 3aHATUAM He TpebyeTca, T.K. HeobXoAMMble peKOMeHAAUUN AatoTCA B
ayauTOpUK, rae BbINOMHATCA 1abopaTopHble paboThl.

CamocToaTenbHasa paboTa NPOBOAUTCA B KOMMNbIOTEPHbIX Knaccax PKH ¢ ncnonb3oBaHMEM METOAMYECKUX MaTepmanos
pacnofioXeHHbIX Ha yyebHo-meToandeckom cepaepe PKH "\\fs.cs.vsu.ru\Library” un Ha cepsepe Moodle BIY edu.vsu.ru
. Bo Bpems camocToATeIbHOW PaboTbl CTYAEHTbI MCMO/Ib3YIOT 3/IEKTPOHHO-OMBIMOTEYHbIE CUCTEMDI, LLOCTYMHbIE Ha
noptane 3oHanbHOM Bubanotekun BrY no agpecy www.lib.vsu.ru. YacTtb 3agaHnit MOXKeT ObITb BbINO/NHEHA BHE
ayaMTOPUI Ha AOMALLHEM KOMMbIOTEPE, NOC/1e KONMMPOBAHUA METOAMYECKUX YKa3aHUI n Heobxoanmoro MO ¢ yyebHo-
meTogmyeckoro cepsepa ®KH.

15. MepeyeHb OCHOBHOW U 4,O0NONAHUTENBHOW INTEPATYPbI, PECYPCOB UHTEPHET, HE06X0AUMBIXANA OCBOEHUA

OUCLUNJINHDI
MCTOYHMK
Neo
n/n
1

Llemudos, /1. H. OcHo8bI 3KCryamayuu KoMbomepHsbix cemeli: yyebHuK 0714 6akanaspos / /1. H.
Lemudos. — Mocksa : lpomemeli, 2019. — 799 c. — Pexcum docmyna: no noonucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576033 (dama obpaweHus: 24.06.2021). — bubnauoeap.: c.
750 - 752. — ISBN 978-5-907100-01-5. — Tekcm : 51eKMPOHHbIU.

6) AonosHUTEeNbHAnA InTepaTypa:
MCTOYHMK

Ne

n/n

YmHAwkuH, C. B. OcHoebl meopuu yugpposoli obpabomku cuzHanos : yuebHoe nocobue : / C. B. YMHAWKUH.
—5-e u30., ucnpaen. u don. — Mocksa : TexHocgpepa, 2019. — 550 c. — Pexcum docmyna: o noonucke. — URL:
https://biblioclub.ru/index.php?page=book&id=597188 (0ama obpaweHus: 24.06.2021). — ISBN 978-5-
94836-557-2. — TeKcm : 3neKmMpPOoHHbI .

B) MHPOPMaLMOHHbIE 3/1eKTPOHHO-06pa3oBaTe/ibHble Pecypcbi:

Ne n/n NCTOYHUK

1 Bubnnoteka BIY, http://www.lib.vsu.ru

2 Cepsep yuyebHOo-meToanuecknx matepunanos ®KH, \\fs.cs.vsu.ru\Library



3 Cepsep Moodle BIY, http://edu.vsu.ru

16. MNepeueHb yue6HO-MmeTOAMUYECKOrO ObecneueHUA ANA CaMOCTOATENbHOM paboTbl

Ne n/n NCTOUHMK
1 Cepsep yuebHo-meToamyeckmx matepumanos ®KH, \\fs.cs.vsu.ru\Library
2 Cepsep Moodle BIY, http://edu.vsu.ru

17. O6pasoBaTenbHble TEXHO0IUU, UCNO/Ib3YEMbIE NPU peannsaumnmn yuebHoi 4UCcUUNANHDI,BKAOYaA
AUCTaHUMOHHble obpa3oBaTenbHble TexHonoruu (40T), anekTpoHHoe 06yueHune (30), cmewaHHoe obyueHue):

1. TexHonorua BupTyanmsaumm — cpega snptyanmsaumm Oracle/Sun Virtual Box

2. DNEeKTPOHHO-BNbBAMOTeUHan cucTema «YHUBepcuTeTckas bubanorteka online», http://biblioclub.ru
3. ObpasosaTenbHbili noptan Moodle (cepsep Moodle Bry) 40T, 20

4. CepsepHble U KnneHTckne OC Microsoft.

5. OnepaumnoHHasa cuctema GNU/Linux (anctpmnbytus Ubuntu).

6. MO MATLAB.

18. MartepuanbHoO-TeXHUUYECcKoe obecneyeHne AUCLUN/IUHDI:

1. leKuMOHHaA ayANTOPUA, OCHALLEHHAA BUAEOMPOEKTOPOM.

2. KomnbloTepHbIN Kacc 414 NpoBeAeHMs 1abopaTOPHbIX 3aHATUIN, OCHALLEHHbIN NPOrpamMmMHbIM obecneyeHnem
VirtualBox, MATLAB. O6bem onepaTMBHOM NamsaTK Ha paboyee mecto He meHee 2[b.

3. NabopaTopus ceTei U cucTeM nepenadn MHpopmaLlmu.
19. OueHouHble cpeacTBa 418 NPOBEAEeHUA TeKYLLell U NPOMEXKYTOUHOM aTTecTauuni

MopsALOK OLLEHKN OCBOEHMA 06yYatoWmMmMmnca yuebHOro Matepuana onpeaensertca CoAepKaHeM cneayomx pasaenos

OUCUMMINHDI:
Ne Koa komneteHumn  Kog uHanKaTopa  OueHoYHble cpeacTBa Aas TEKYLLEN
Paspensi
n/n atTectayumm
OVNCLUMMNUHDI
(moaynn)
OnkK-4 OMK-4.1
1 Nekumn 1.1-1.3 JNlabopaTtopHas paborta 2.1
MK-9 MK-9.1
2 Nexkumn 1.4 -1.6 NabopaTtopHaa paboTa 2.2
3 Nekumn 1.7 -1.9 MK-15 MK-15.3 JNlabopaTtopHas pabota 2.3
4 Nekuun 1.10-1.12 MK-16 MK-16.2 JNabopaTtopHas paboTa 2.4

MpomexkyTOouHaa aTTecTauma

dopma KOHTPOIA - 3a4eT C OLLeHKOM, KOHTPO/IbHaA paboTta

OueHOoYHble cpeacTBa A1 NPOMENKYTOYHOM aTTecTaumm TeopeTuyeckuii Bonpoc,

npaKkTM4yeckoe 3afaHue.

20 Tunosble OUEHOYHbIE CPEACTBA U MeTOAMUYECKMEe MaTepuanbl, onpegensatowme npoueaypbloLeHUBaHNA
20.1 TeKywWwMi KOHTPONb yCNEeBaeMoCTH

KOHTpO/1b ycrieBaemocCTv Mo AUCLUMNJIMHE OCYLLECTBAAETCS C MOMOLLbIO C/leAyoLWMX OLEeHOYHbIX CPeACTB:



[N oueHMBaHMA pesynbTaToB 06y4eHMsA Ha 3a4eTe C OLEHKOM MCnonb3yeTca 4-6an1bHas Wana: «OTIMYHOY, KXOPOLLOY,

«y[,0BNETBOPUTENBbHOY», «HeyA0BAeTBOpUTenbHO». COOTHOLWEHME I'IOKa3aTeI'IEI7I, Kputepues U WKaabl OULEHNBAHNA

pesynbTaToB 0byueHuA:

Kputepuu oueHmnsaHmnA KOMHeTeHLI,MVI

YpoBeHb
cbopMUpPOBaAHHOCTH
KOMMeTeHUMN

LLIkana oueHoK

Obyyatolniica B NoaHOM Mmepe BNageeT NoHATUNHBIM
annapaTom npeameTHoON 0bn1acTu, cnocobeH UAMCTPMPOBATL
OTBET NPUMEpPaMM, AaHHbIMWU HaYUYHbIX UCCEA0BaHUMN,
NPUMEHATb TEOPETUYECKME 3HAHUA AN PELlEeHUs
NPaKTUYECKMX 3aau.

MoBbILWEHHbI YPOBEHb

OTAMYHO

Obyyvatolniica Bnageet NOHATUNHBIM annapaTtom AaHHOM
obnactu, cnocobeH popmMynnMpoBaTb OCHOBHbIE MOHATUA, HO
3aTpyAHAETCA NPMBOANUTL MPUMEPDI, XapaKTepusyoLmue
ocobeHHOCTUN NpegmeTHON obnactu

ba3oBbIli ypoBeHb

Xopouwo

Obyyatowninca 4aCcTUYHO BaZeeT OCHOBAMU AUCLUMM/INHBI,
¢dparmeHTapHoO cnocobeH

bopmMyNMpPoBaTL OCHOBHbIE MOHATUSA, HO 3aTPYAHAETCA
NPUBOAMUTL NPUMEPbI U MPUMEHSIOLLMECHA B HUX TEXHOIOTUU

MoporoBbIi ypoBeHb

YA0BNeTBopuTeNIbHO

Obyyvatowminca LeMOHCTPUPYET OTPbIBOYHbIE,
dparmeHTapHble 3HaHWUA HEe MOHMMAET OCHOBHbIX NOHATUIA
npeameTHor obnactu 1 gonyckaet rpybbie oWnbKu.

HeyposnetBopuTeNnbHO

20.2 TlpomexKyTo4yHasa aTrecTrauua

MepeyeHb NPAKTUYECKUX 3a4aHUN

1 Pacuet 6rop,)+<eTa MOLWHOCTU N OCHOBHbIX XapaKTEPUCTUK KOMMyHVIKaLI,VIOHHOﬁ cucrtembl

2 M3yyeHune CKK. OnpeaeneHne BeposATHOCTU BUTOBOM OLLIMOKM KaK GYHKLMUM OTHOLIEHUSA CUTHANLWIYM ANs

pasNnYHbIX BUA0B MOAYNALMM

3 MopennpoBaHue Koaepa KaHana B cucteme MATLAB.

Bonpocbl K TeOpeTUYecKon YacTu

1. Onpegenute NOHATUA MHOOPMALMMN M AAHHBIX. ECTb M MeXAY HUMM OTANUUA?

2. Y7o TaKoe NPOTOKO/ U UHTepdEIC C TOUKM 3pEeHMA MOAEIM MHOFOYPOBHEBOTO MePapXmMIYEeCcKoro B3anmoLencTemn?

Kak MHOroypoBHeBble nepapxmyeckme MoLenn yrnpoLLatoT ONUCAHNE COXKHbIX CUCTEM?

OxapaKTtepusyinTe dpusmnyecknin yposeHb moaenm OSI.

OxapakTtepusyiiTe ceTeBoi yposeHb mogenn OSI.
OxapaKTepusyinTe TPaHCNOPTHbIM ypoBeHb mogenun OSI.

OxapaKTepusyinTe ceaHCOBbI ypoBeHb moaenn OSI.

L ® N o U oA~ W

OxapaKTepusyinTe ypoBeHb npeactasneHuns mogenu OSI.

10. OxapakTepusyiTe npuknagHon yposeHb moaenm OSI.

Onuwwre mozaesnb B3aVIMO,CI,eI‘/‘ICTBVIﬂ OTKPbITbIX CUCTEM. Y10 TaKoe cTek I'IpOTOKO/'IOB?

OxapaKTepusyinTe KaHanbHbI ypoBeHb mogenn OSI. Yto Takoe MAC?

11. lMepeuncnnTe U KPaTKO OXapaKTepusyinTe obasaTesibHble 3/1eMeHTbl CUCTeMbI LMPOBOM CBA3M.




12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.

OxapaKTtepusyiiTe KogupoBaHue / 4eKOAMPOBaHNE UCTOYHMKA, WindpoBaHme / aelwmndpoBaHue, KaHaNbHOe
KoampoBaHue / aekoanpoBaHue.

YTo Takoe UMNyabcHaA moaynauma / aemoaynauma?

Y7o Takoe nonocosas Moaynaums / aemomynauma?

3auem Hy»XHa CUHXPOHU3aUmA?

OxapakTepusyiiTe 6ecnpoBOAHbIM KaHa/ KaK 3/1eMeHT cUCTeMbl LMdPOBOIM CBA3MN.
Y10 TaKoe UCTOUYHUK UHbOopMaLUn?

Y10 TaKoe 6BMTOBbLIN NOTOK?

Yto TaKkoe b6opa?

Y710 TaKoe CKOPOCTb Nepesiayn AaHHbIX?

Y1o TaKoe undposoii curHan?

Yem oTAMYaeTCA aHaNoroBbli CUTHAN OT AUCKPeTHOro? Mo Kaknm napameTpam MOXKET BbiTb AUCKPETU3NPOBaH
curHan?

KaKkue curHanbl Ha3biBalOT SHEPreTUYECKUMU?

Kakune curHasibl Ha3blBatOT MOLLLHOCTHbIMMK?

Y710 TaKoe nepuoamyeckuii curHan? Kakue curHaibl HasblBAtOT FAPMOHUYECKUMUA?

Yto TaKkoe genbta-PpyHKUMA upaKka n pyHKuma XeBucainaa’?

Yto Takoe pag Pypbe? Kakne GyHKUUM MOXKHO Pa3NoXUTb B TaKOW pas?

YT1o Takoe npeobpasoBaHme Pypbe? Kakne dyHKLUUM MOXKHO NOABEPrHYTb NpeobpasoBaHuio Pypbe?
Hanuwwute popmyny iinepa. YTo Takoe BEKTOPHOE NpeacTaBieHne CMHYCOMAbI?

OxapaKTepusyinTe KNMEHTCKUIN 1 CepBEPHbI MOAY/IM CETEBOr0 NPOrpaMmHoOro obecneyeHus.

Y70 TaKoe ceTeBas onepaLMOoHHaA CMCTEMA U KaKue OHU bbiBatoT?

MepeuncanTe TUNbl CETEBbIX MPUIOKEHUIA.

Y70 TaKoe NpesioKeHHan Harpy3Ka, CKOPOCTb Nepesiaun AaHHbIX B KaHasne M EMKOCTb KaHana csa3un?
Y10 Takoe nonoca NponyckaHma?

Kaknumu TepMMHAIMM XxapaKTepmayeTca KaHa CBA3M C TOYKM 3peHUs BO3MOXKHOCTM OLHOBPEMEHHOMN BCTPEYHOM
paboTbI?

YTto Takoe Tonosiorma cetu ceAsn? Kakue Tmnbl Tononoruii Bel 3Haete?

3auyem Hy»KHa agpecauma? Kakme Knaccudumkaumm agpecos Bol 3HaeTe?

Kakune cnocobbl opraHmMsaumm agpecHoro NpocTpaHcTea Bam nsBecTHbI?

B 4ém cocTomnT 3aga4ya KommyTaunn? NepeuncanTte 1 oxapakTepmsynte eé 0OCHOBHbIe NoA3a4aun.
B 4ém cocTounT 3aga4a mapLupyTusaumm? OxapakTepusyinte eé noasagaym.

Y10 TaKoe meTpuKa mapLupyTta?

YTO TaKoe My/IbTUNNEKCUPOBAHNE U AEMYNBTUMNIEKCMPOBAHME B CETAX Nepesayn AaHHbIX?

KaKue y4acTKM 31eKTPOMarHMTHOIO CNeKTpa NMPUMEHSAIOTCA B COBPEMEHHbIX CUCTeMaX nepesaum nHdopmaumm?
Kakue 13 H1Ux Hanbonee BoctpeboBaHbI?

Y10 TaKoe WnpmrHa NonocCbl YacToT no HalkBucty?
Coopmynupyrite Teopemy KoTenbHMKOBA.
Coopmynupyiite Teopemy LLieHHOHa — XapTau.

Yo Takoe npegen LLleHHOHA?



48.

49.

50.
51.
52.
53.
54.

55.

56.
57.
58.
59.
60.

61.
62.
63.

64.
65.

66.

67.
68.
69.
70.
71.
72.
73.

MpuBeanTe NpMMep OPTOroHabHOTO cUrHana. Kak BeayT cebs KpMBble MOMEXOYCTOMYMBOCTM(3aBUCUMOCTb
6MTOBOW OLIMBKM OT OTHOLLEHUA CUTHAA/LLIYM) OPTOrOHa/IbHbIX CUFHA/0B NPWU YBENNYEHUMN KOInYecTBa 6UTOB B
cumsone?

MpuseanTe npumep mHorodasHoro curHana. Kak Beayt cebsa Kpusble MOMEXOYCTOMYMBOCTU(3aBUCUMOCTb
6MTOBOW OLLIMBKM OT OTHOLLEHUA CUTHAN/LWYM) MHOrOodasHbIX CUTHAI0B MPU YBEMYEHMUM KOANYECTBa BUTOB B
cumsone?

Y10 TaKoe ABOUYHbIA CUMMETPUYHbIN KaHan?

MpuBeanTe onpeaeneHme ANCKPETHOTo KaHana 6e3 namaTtu.

Y70 TaKoe KaHa/ C ANCKPETHbIM BXOA0M U HEMPEPbIBHbIM BbIXO40M?

YTo TaKkoe cTeneHb (MM CKOPOCTb) KoaMpoBaHua? Yto o3HavatoT n 1 k B TepmuHe (n,k) koa?

MpuseauTe 2 NpUMepa KOA0B C KOHTPOIEM YETHOCTU. OLEHUTE MX BOSMOMKHOCTM MO OBHAPYKEHUIO
MUCNPABAEHWNIO OLIMBOK.

Y70 TaKoe BEKTOPHOE NPOCTPaHCTBO? [laiTe onpeseseHne IMHEHOMY KoAy Yepes NoHATUE BEKTOPHOro
noanpocTpaHcTea. MNpuseante npumep.

Y70 TaKoe 1 3a4em Hy)KHa maTpuLa reHepaTopa (reHepupytowas matpuua)? MpuseanTte npumep.

Yem cucTemaTMUECKUIA Kog OTIMYaETCsA OT HecucTemaTuyeckoro? MpuseanTte npumep.

Y70 TaKoe NpoBepoYHas MaTpULLA U KaK peannsyetca KOHTPO/Ib C MOMOLLbI0 CUHAPOMOB?

Kak cTpouTtca HopmasibHas MaTpu1La, U KaK C e€ NOMOLLbIO UCNPaBAATbL OLWMOKM KaHaia Npy AeKOAUPOBAHUM?

YT0 TaKkoe CBEPTOUHBIN Kogep? YTo Takoe A/InMHa KOA0BOro orpaHuyeHunn? Mpuseante npumep CBEPTOUHOMO
Kogepa.

MepeuncnmTe OCHOBHbIE NpeaCcTaBAeHNA CBEPTOYHOrO Koaepa.
Y70 TaKoe MMMy/bCHAA XapaKTEPMUCTMKA CBEPTOUYHOIO Koaepa’?

OnuwunTe NnoAMHOMMANbHOE npeacrasaeHune CBépTO‘-IHOFO KoAepa u ero npeacrasieHne B Bae KOHe4YyHoro
aBTOMarTa.

OnuwuTe NpeacTaBneHne CBEPTOYHOrO Kogepa B BUAE APEBOBUAHOW U peluéTyaToi AMarpamm.

B uém 3aKntoYaeTca OTANYME aNrOpPUTMa AEKOANPOBAHMA CBEPTOYHOrO Koaa no Butepbu oT anropmMTma noaHoro
nepebopa?

OxapakTtepusyiite cTaHgapT IEEE 802.11 B Lienom, Kakme ypoBHM Nno Knaccuoumkaummmogenm 1ISO OSI oH
OoXxBaTblBaeT?

OxapakTtepusyiiTe ¢pM3MUYeCcKNin ypoBeHb cTaHgapTa IEEE 802.11.
Kakne meTtoabl pacwimpeHuna cnektpa Bol 3HaeTe?

Yto Takoe MIMO 1 Kakue ero pasHOBUMAHOCTU Bam M3BECTHbI?
Yto Takoe OFDM, Kak v gns yero oH (oHa? Mam oHo?) paborTaer.
YT1o Takoe DCF? OnuwmTe nopsaaok GyHKUMOHUPOBAHMA.

Yo Takoe PCF? OnuwmnTe nopsasok GyHKLMOHUPOBAHUA.

Yem PCF otanyaetca ot DCF? MoryT iv oHK paboTaTb BMecTe 1 Kak UMEHHO?

®0C
KomneteHuusa OMK-4

3a4aHnA 3aKPbLITOro TMNa

1. 3almMTa AAHHbIX OT UCKAXKEHWUI NpU Nepesaye No paguoKaHany nyTém BHECEHUA B HUX CTPYKTYPHOM
M36bITOYHOCTM NPOUCXOAUT MpPMU:

a) KOAMPOBAHMM UCTOYHUKA AAHHbIX

b) KaHa/IbHOM KOAMPOBaHUN



c) Moaynaumm
d) KpunTtorpadmyeckom KogmpoBaHuUm
e) bOpMaTMPOBaHNMN UCTOUHMKA AaHHbIX

2. Kakue 13 nepeuncieHHbIX MeToos UMdpoBoit CBA3M NPUMEHAIOTCA B Pa3/INYHbLIX BEPCUAX cTaHaapTa |EEE

802.117
a) MYNbTUNIEKCMPOBAHMUE C OPTOrOHAIbHbIM YacTOTHbIM pa3aeneHmem curHanos (OFDM)
b) nepegaya AaHHbIX C NPUMEHEHMEM HECKONbKUX Nepeaatolmx u NPUHUMaLWMX aHTeHH (MIMO)
c) paclinMpeHns CNekTpa CMrHana NpPsamMoi nocieaoBaTesibHOCTbIo (DSSS)
d) MHOECTBEHHbI A0CTYN K cpese nepenaym AaHHbIX C KOHTPOAEM HECYLLEN N YCTPAaHEHMEM
KoHdAnKToB (CSMA/CA).
e) 64-n03ULMOHHAA KBaApaTypPHO-aMNAUTYAHaA MaHunynauma (64QAM)

3. KaKkune ypoBHM CEMUYPOBHEBOI MOAENMN B3aUMOAENCTBNA OTKPbITbIX CUCTEM OTHOCATCA K CETEBOMY

TpaHcnopTy?
a) CeaHCoBbIl
b) TPaHCMNOPTHbIN
c) ceTeBoW
d) KaHa/bHbll (Nepeaayn gaHHbIX)
e) dusnyeckui

4. Mo KakuMM napameTpam AUCKPETUINPYHOT aHANOroBbIN CUTHaN Ans uubpoBon 06paboTkn?

a) no BpemeHu
b) no dase

c) no amnanTyae
d) no yacroTe

e) no crnekTpy

5. BblaennTte 13 Crnmncka HU»Ke OCHOBHbIE MoA3aaqn 3a4a4m KOMMyTaLuu.

a) bopmupoBaHne MHGOPMALIMOHHBIX NOTOKOB

b) onpegeneHme MHGOPMaLIMOHHbIX MOTOKOB, AN KOTOPbIX TPebyeTca NPOoKAaAblBaTb MapLIPYThbI
c) MapuwpyTm3aumsa MHGOPMALLMOHHbIX NOTOKOB

d) npoasukeHne MHGOPMALLMOHHbIX NOTOKOB

e) MYNbTUINIEKCMPOBAHWUE U AEMY/IBTUMNIEKCUPOBAHME MHOOPMALMOHHbIX MOTOKOB

OtBeTbl Ha BOMNpPOCHI

Homep Bonpoca OtBeT (byKBa)
1 b
2 a,b,cde
3 c,de
4 a, c
5 b,c,d, e

3a4aHuA OTKPLITOro TMNa

6. BepHO 21, 4TO TEPMMH NOIOCA NPOMYCKAHNA MOXET UCMO/b30BaTbCA B ABYX Pa3HbIX 3HaYEHMSAX: B NEPBOM
OH O3Ha4aeT LWMPUHY NONOCHI YACTOT (B repLiax), KOTOPYH ANMHUA NepedaeT 6e3 CyLeCTBEHHbIX UCKAXKEHWI,

d BO BTOPOM ABNIAETCA CUHOHMMOM TEPMUHA EMKOCTb KaHana CBA3N N USMePAETCA B 6uTax B CEKYHAV?

Ortsert (aa/HeT)
OTBeTbl Ha BONpPOCHI
Homep Bonpoca OtBet
6 ha

7. NpaBuia B3aMMoAeNCTBUA MOAY/IeN O4HOMO YPOBHA B Pa3HbIX y3/1aX B CEMUYPOBHEBO MOAENM



Ha3bIBalOTCA MMEHHO TaK.

OtseT (npoTokon/uHTepdeiic)
OTBeTbl Ha BONPOCDHI

Homep Bonpoca OTtBet
7 NpoTOKON

3a42HuA € Pa3BEPHYTbIM OTBETOM

8. YTo TaKoe BEKTOpPHOE NoanpocTpaHcTeo? Onpeaennte IMHENHbIM 610YHBIN KOg, Yepes BEKTOpHOe
NnoAnpoCTPaHCTBO, NpUBeAMUTE NPUMEP.

OtBeTbl Ha BONpPOCHI

Homep Bonpoca OTser
8 MNMoaMHOXecTBO S BEKTOPHOro NpocTpaHcTea Vn HasbiBaeTcA
noAnNpOCTPaHCTBOM, eC/IN ANA HEro BbIMONHAOTCA cnegytowme
ycnosuma.

1. MHoXecTBY S NPpUHAANEXKUT HY/IEBOWN BEKTOP.

2. Cymma nobbIx ABYX BEKTOPOB B S TaKXKe NPUHAANEKUT S
(cBoiCTBO 3aMKHYTOCTH).

Mpw anrebpanyeckom OnMCaHUM INHENHBIX 6/104HBIX KOA0B
[JaHHble cBOWCTBa ABNAOTCA GyHAAMEHTaNbHbIMKU. [lonycTuUm Vi
W vj — 1Ba KOZOBbIX C/10BA (MM KOA0BbLIX BEKTOPA) B ABONYHOM
6n104uHOM Koge (n, k). Kog, HasbiBaeTcA AMHENHbIM Toraa u
TO/IbKO TOraa, Koraa vi @ vj TakxKe ABnseTcAa Ko0BbIM
BEKTOPOM. J/IMHEHbIN 6/104YHBIN KO — 3TO TaKOM KOZ, B KOTOPOM
BEKTOP, He NpUHaANexallmii No4NPOCTPaAHCTBY, HeNb3A
NoJlyYnTb NYTEM CNOXKEHUA Nt0DObIX KOOBbIX C/I0B,
npUHaaaexalmx SToMy No4npoCTPaHCTBY.

Mpumep: BeKTOpHOE NpocTpaHcTBo V4 coctouT us 16 4-
KopTeXKen:

0000 0001 0010 0011 01000101 01100111

1000 1001 1010 1011 1100 1101 11101111

BeKTopHOe noanpoCTPAHCTBO COCTAaBAAKT cneayowme 4 4-

KopTexa:
00000101 10101111

KpuTepum oueHnBaHus LWKkana oueHoK (B 6bannax)
Oba onpegeneHna aaHbl BePHO, NpMBEAEH BEPHbIN 3 6anna
npumep.

O6a onpeaeneHns gaHbl BEPHO, Npumep HesepeH uaun | 2 6anna

OTCYTCTBYET.
XoTs 6bl 04HO M3 onpeaeneHnii BEpHO 1 6ann
NmetoTca ownbkm B 06omx onpeseneHusx. 0 6annos

9. OxapakTepusyiTe MMNYNbCHYIO U NOI0OCOBYIO MOAYNALMIO KaK 31eMeHTbl LMdPOBOM CUCTEMBI CBA3M.

OTBeTbl Ha BOMPOCHI
Homep Bonpoca Oteet |




9 Mogaynauma — 3To npouecc, NocpeacTBOM KOTOPOro CUMBO/IbI
COOBLEHNIN NN KaHA/IbHbIE CUMBO/IbI (€C/IM UCNOJIb3YeTCA
KaHa/IbHOe KOAMPOBaHUe) NpeobpasyloTca B CUrHabl,
COBMECTMMbIe C TPeb0oBaHUAMM, HalaraeMbiMN KaHaIOM
nepegayn AaHHbIX.

B npouecce nmnynbcHo moaynauum (baseband modulatioin)
KaXkOblil CUMBOJI, KOTOPbIM TpebyeTcsa nepeaaTb, NpeobpasyeTca
13 ABOMYHOrO NpeacTaBaeHnn (YPOBHU HaNpsaKeHWM
NpeACcTaBAAOTCA ABOUYHBIMU HYAMU U eaUHULAMK) B
BuaeocurHan (baseband signal), T. e. curHan, cnekTp Kotoporo
HaYyMHaeTcs oT (MM OKOJI0) NOCTOSAHHOM COCTaBAAOLLEN U
3aKaH4YMBaeTCA HEKOTOPbIM KOHEYHbIM 3HaYyeHnem (0bblYHOo, He
6o1ee HECKO/IbKUX Merarepy).

[na cuctem nepenayv pasmModacToTHOro AnanasoHa
CNeAyowmM BaskHbIM 3Tarnom ABAAETCA N0A0COBasA MOAYAALMA
(bandpass modulation); oHa Heobxoanma Bceraa, Koraa cpeaa
nepegayv He NOALEPKUBAET PACNpPOCTPAHEHUE CUTHAIOB,
UMerLwmx opmy MMNynbCoB. Toraa BuAeocurHan Tpebyetca
npeobpasoBaTtb B NosocoBon curHan (bandpass signal), ans yero
HeobXxo4MMO CABMHYTb CUFHAA Ha YacToTy, KOTopan ropasao
6o/blUe YaCTOTbl BUAEOCUTHANA.

Takum 0bpasom MmnyabcHas moaynsauma Gopmmpyet
HW3KOYaCTOTHbI BUAEOCUIHA, @ MOA0COBasA NEPEHOCUT ero Ha
pabouylo yacToTy

KpuTepuu oueHuBaHus LW kana oueHok (B basnnax)
Ob6a noHATUA onpeaeneHbl BePHO U NoApPobHO 3 6anna

Ob6a noHATUA onpeageneHbl B 0bwem BEpHO, UMETCA 2 6anna

OTAeNbHble HETOYHOCTY.

XoTs 6bl 04HO M3 NOHATUA ONpeaeseHo BePHO. 16ann

NmetoTcs ownbKM B 060MX onpeaeneHusx. 0 6annos

KomneteHuusa MK-9

3a4aHunA 3aKpbLITOro TMNa

10. 3awmTa AaHHbIX OT MCKAXKEHMI NpU Nepeaade No pagvoKaHany NyTEM BHECEHMA B HUX CTPYKTYpPHOM
M36bITOYHOCTN NPOUCXOLMUT NPU:

f) KOOMPOBaHUMN UCTOYHMKA AaHHbIX

g) KaHa/IbHOM KOAMPOBaHUU

h) moaynaumm

i) KpunTtorpadmyeckom KogmpoBaHum

j) $OopPMaATUPOBaAHMM UCTOYHUKA AaHHbIX

11. KaKkune 13 nepeynciieHHblX MeToaoB LMdpPoBOM CBA3M NPUMEHAIOTCS B PaA3/IMYHbIX BEPCUAX CTaHaapTa IEEE
802.11?

f) MYNbTUNIEKCMPOBAHME C OPTOrOHAIbHbIM YacTOTHbIM pa3aeneHmem curHanos (OFDM)

g) nepegaya AaHHbIX C NPUMEHEHMEM HECKONbKUX Nepeaatolmx U NPUHUMaLWMX aHTeHH (MIMO)

h) pacliMpeHns CNekTpa CMrHana NpPsAamMoi nocieaoBaTesibHOCTbIo (DSSS)

i) MHOMECTBEHHbIN A0CTYN K cpese nepenayn AaHHbIX C KOHTPOIEM HecyLLen 1 ycTpaHeHnemM

KoHdAnKToB (CSMA/CA).

j) 64-n03ULMOHHAA KBaApaTypPHO-aMNAUTYAHaA MaHunynauma (64QAM)

12. KaKne ypoBHU cEMNYyPOBHEBON MOAENN B3aUMOAENCTBUA OTKPbITbIX CUCTEM OTHOCATCA K CETEBOMY
TpaHcnopTy?

f) CeaHCoBbIl

g) TPAHCMOPTHbIN

h) ceTeBoW



i) KaHa/bHbIl (Nepeaayn gaHHbIX)

j) dur3nyeckni

13. Mo KakMm NapameTpam ANCKPETUINPYHOT aHaNoroBbl cUrHan ans uudposon 0b6paboTkn?
f) no BpemeHu

g) no ¢ase

h) no amnauTyge

i) no yacroTe

j) no crnekTpy

14. BblaenMTe U3 CNMCKa HUXKe OCHOBHbIE NOA33a43auM 334a4M KOMMYTALUW.

f) dopmupoBaHne MHGOPMaLMOHHbIX MOTOKOB

g) onpeaeneHne MHGOPMALLMOHHbIX MOTOKOB, A1 KOTOPbIX TPEbyeTca NPoKAaAbIBaTb MapLIpyTbl
h) MapLpyTM3aumna MHGOPMALMNOHHbIX MOTOKOB

i) npoasukeHne MHGOPMALLMOHHbBIX NOTOKOB

j) MYNbTUINIEKCMPOBAHWUE U AEMY/IbTUMNIEKCUPOBAHME MHOOPMALMOHHbBIX MOTOKOB

OtBeTbl Ha BONpPOCHI

Homep Bonpoca OtseT (byKBa)
10 a,b,c
11 b, d
12 c
13 a
14 e

3a4aHuA OTKPLITOro TMNa

15. MpaBuaa B3aMMOLENCTBUA MOAY/EN COCEAHUX YPOBHEN B O4HOM y3/1e B CEMUYPOBHEBOW MOAEN

Ha3bIBalOTCA MMEHHO TaK.

OtBeT (npoTokon/uHTepdeiic)
OTBeTbl Ha BONPOCDHI

Homep Bonpoca OtBet
15 HTepdeinc
16. flBnAeTca MM nepuoaMYECcKMin CUrHaN CUTHANIOM C OFPaHUYEHHOM SHeprmen?
Ortsert (aa/HeT)
OTBeTbl Ha BONpPOCHI
Homep Bonpoca OtBet
16 HeT

3a4aHuUA C Pa3BEPHYTbIM OTBETOM

17. OxapaKTepusyiTe CTaTUYECKYIO U aJaNTUBHAA MapLLpPyTM3aLmIo.

OTBeTbl Ha BOMPOCHI
Homep Bonpoca Oteet
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Mpwu cTaTUYecKo MapLUpyTM3aLLMK BCe 3anNuUcK B Tabanue nmerot
HeMsmeHAeMbI, CTaTUYECKUI CTaTyc, T. €. 6ECKOHEYHbIN CPOK
YKM3HU. 3aNncKh 0 MapLIpyTax COCTaBAAIOTCA U BBOAATCA B NaMATb
KaK[0ro mapLipyT1saTtopa Bpy4yHyo aAmMUHUCTpaTopom cetu. OH
e A0/MKEH KOPPEKTUPOBaATb UX NPU M3MEHEHUM COCTOAHUA
ceTu.

Mpw aganTUBHOM MapLLPYTU3aLUN BCE USMEHEHMA
KOHOUrypaumm cetm aBTOMaTMYECKM OTPaXKatoTcsa B Tabanuax
MapLlpyTM3auum brarogaps NPOTOKOAaM MapLIpyTU3aLmn. ITn
NPOTOKO/Ibl COBMPaAOT MHPOPMALMIO O TOMOIOTUM CBA3EN B CETH,
YTO NO3BO/IAET MM ONEPATMBHO OTPaAXKaTb BCE TEKyLLMe
n3meHeHua. B Tabaunuax mapwpytusaumm npy aganTuBHoOM
MapuwpyTM3aumm obbliMHO MMeeTca MHpopmauma 0b uHTepBane
BPEMEHM, B TEYEHNE KOTOPOTO AaHHbIM MapLipyT byaeT
0CTaBaTbCA AeNCTBUTENbHbIM. ECIM NO cTeuyeHnn BpemeHun
YKU3HM CyLLLECTBOBAHWE MapLUpyTa He NOATBEPKAAETCA
NPOTOKO/IOM MapLLPYTU3aLLMK, TO OH cYMTaeTca Hepabounm, u
nakeTbl NO HeEMY 60/blLe He NOCbINATCA.

KpuTtepuu oueHnBaHus

LWkana oueHok (B 6annax)

O6a noHATHA onpeaeneHbl BEPHO U NoapPobHO 3 6anna

Oba noHATUA onpeaeneHbl B 0bwem BepHO, UMeoTCA 2 6anna

OTAe/IbHble HETOYHOCTY.

XoTs 6bl 04HO M3 NOHATUA ONpPeaeNeHO BEPHO. 1 6ann

NmetoTcs ownbKM B 060MxX onpeaeneHusx. 0 6annos
18. OxapakTepusyiiTe u cpaBHUTe NpoToKosnbl TCP 1 UDP.

OTBeTbl Ha BOMPOCbI

Homep Bonpoca

OTtBeT

18

MpoTokon UDP sBnseTcs gentarpaMMHbIM NPOTOKO/IOM,
peanu3yoWwmnm HEHaAEeKHbIN CEPBUC A0CTAaBKM NO BO3MOXKHOCTH.
[aHHble OT NpUAoXKeHUIM nocTynatoT npoTokoay UDP yepes nopt
B BUAe coobueHuit. Mpotokon UDP nobasnseT K Kaxkaomy
oTAeNbHOMY COOBLEHNIO CBOM 8-6aNTHbIN 3aro/I0BOK,
dopmmpya U3 3TUX COOBLLLEHNIN COBCTBEHHbIE MPOTOKO/IbHbIE
eauHuLbl, HasbiBaemble UDP-gentarpammamu, n nepesaet mx
HUXKenexawemy npotokony IP.

MpoTtokon TCP npeaHasHayeH Ana nepenadun aHHbIX MeXay
NPUNOXKEHNAMU. DTOT NPOTOKO OCHOBAH HAa IOMMYECKOM
coeiMHEHUU, YTO NO3BONAET eMy obecneunBaTtb
rapaHTMPOBAHHYIO AOCTAaBKY AAHHbIX, UCMO/b3YyA B KayecTse
WMHCTPYMEHTa HEHAZEKHbIN AeUTarpaMMHbIN CEPBUC MPOTOKOA
IP. Mpu paboTe Ha xocTe-oTNpasuTene npotokon TCP
paccmaTpusaeT MHPOPMALIMIO, MOCTYMAOLLYIO K HEMY OT
NPUKNAAHbIX NPOLLECCOB, KaK HECTPYKTYPUPOBAHHbIA NOTOK
6anToB.. NocTynatowme aaHHble bydepusytotcsa cpeactsamm TCP.
[na nepenayun Ha ceTeBoi ypoBeHb U3 bydepa «Bblipe3aeTca»
HEKOTOpaA HenpepbIiBHAA YacTb AAHHbIX, KOTOPAaA Ha3blBaeTcA
CErmMeHTOM U CHabXKaeTcs 3aro/I0BKOM.

MpoToKkon TCP obecneynsaTb rapaHTUPOBAHHYHO 4OCTaBKY
OaHHbIX, a UDP — HeT. Kpome TOro, B oTAnyme oT npotokona UDP,
CO34atoLLero genTarpammsl H3 OCHOBE JIOTUYECKU
060C061eHHbIX eAMHNL, AaHHbIX (COODOLWEHWI, reHepUPYEMbIX
npuaoxKeHuamn), npotokon TCP AennT NOTOK AaHHbIX Ha
cermeHTbl 6€3 yyeTa Ux CMbIC/1a MW BHYTPEHHEN CTPYKTYPbI.




Kputepum oueHnBaHUS LWkana oueHok (B 6annax)

06a noHATUA onpeaeneHbl BEPHO U NOAPO6HO 3 6anna
O6a noHATUA onpegeneHsbl B 06Wem BEPHO, UMEOTCA 2 6anna
oTAeNbHble HETOYHOCTH.

XoTa 6bl 04HO U3 NOHATUA ONpPeLENEHO BEPHO. 1 6ann
MmetoTcs owmnbku B 06omnx onpeaeneHmsx. 0 6annos

KomneteHuus MNK-15

3a4aHMsA 3aKPbITOro TMNa

Kakos 06bém IP-aapeca (B Bepcuu IPv4)?
8 banT
4 6uta
16 6aut
4 6aitTa
16 but

KaKkune TMnbl agpecoB UCNOb3YHOTCA CTeKOM NpoTokonos TCP/IP?
andasuTHO-LMPpOBbLIE agpeca
JIoKasibHble (annapaTHble) agpeca
ceTeBble agpeca (IP-agpeca)
CMMBOJIbHbIE agpeca
QR-Kkogpbl

KakoBo Ha3HauyeHue npoTokona ARP?
py4yHOe Ha3HayeHue CTaTUYeCKUX aapecos
aBTOMAaTMYeCKOoe Ha3HaYeHne CTaTUYeCcKnxX agpecos

onpeaeneHnn NoKabHOro agpeca UCMo/b3yeMOro NPOTOKONa GPU3MYECKOro YPOBHA no IP-

agpecy
aBTOMaTHn4yecCKoe pacnpeaeneHme guHamm4eCKnUx aapecos

MybTUNNEKCUPOBaHNE U AeMYNbTUNNEKCUPOBaHUE MHd)OpMaLI,VIOHHbIX NOTOKOB

KakoBo Ha3HayeHue npoTtokona ICMP?
[OMarHOCTUKK CeTH
MapLpyTmM3auma
YCTQHOBJ/IEHWE IOTMYECKOrO COeANHEHMA
[0CTaBKa Aeltarpamm
MOHWTOPWUHT CETH

Kakue nons BxoaaT B cocTas 3arosioBka UDP-geiTarpammbl?
Homep UDP-nopTa otnpasutensa
Homep UDP-nopTta nony4yatena
KBUTAHLUMA Ha NPUHATbINA CErMeHT
KOHTPONbHAA Cymma
O/IMHA AerTarpammbl

OTBeTbl Ha BONPOCHI

Homep Bonpoca OtBeT (byKBa)
19 d
20 b, c, d
21 o
22 a, e
23 a,b,de




3a/aHunA OTKPbITOro TMNa

24, Mp1ém curHana c oTHocMTeNbHOM Ha30BOM MaHUNYAALMEN OTHOCUTCA K KOrepeHTHbIM UK K

HEeKOrepeHTHbIM CXemamM AeTeKTUPOBaHUA curHana?

OTBeT (KorepeHTHaA/HeKorepeHTHas)
OTBeTbI Ha BONPOCHI

Homep Bonpoca OTtBet
24 HeKorepeHTHasnA

25. BepHO /11, UTO NPOAKTUBHbIE METOAbI MapLIPYTU3aLMM B AYEUCTbIX PAAMOCETAX UCMONb3YIOT ANA
MOCTPOEHUA MapLUpyTa 3apaHee cobpaHHble AaHHbIE O CBA3AX B CETU, a PeaKTUBHble onpeaenstoT
MapLpyT TO/IbKO NOC/e NoAyYeHMs 3anpoca Ha ero nocTpoeHue?

Otset (oa/HeT)

OTBeTbl Ha BONPOCDHI

Homep Bonpoca OtBet
25. JiF:)

3a4aHuA € Pa3BEPHYTbIM OTBETOM

26. Y70 TaKoe macka noacetu IP-agpeca? MNpuseamTe npumep Macku 1 eé UCnonb3oBaHuUA.

OTBeTbl Ha BONPOCbI
Homep Bonpoca OTseTt

26 Ons obecneyeHma HeobxoANMMOM rMOKOCTM NPOTOKO/1a 33434a
pa3genenuna IP-agpeca Ha agpec y3na u agpec cetm B
nogasnsowem 60/1bWNHCTBE C/Iy4aeB PeLIaeTcs C NOMOLLbH
MaCKK:

Macka nogcet — 3T0O YUCno, NpumeHsaemoe B nape c IP-
afpecom, Npuyem ABOMYHAA 3aMUCb MACKMU COAEPKUT
HENpepbIBHYO NOCNeA0BATENbHOCTb eAMHUL, B TEX Pa3paaaXx,
KOTOpble JONKHbI B IP-aapece MHTEpPNPEeTUPOBaTLCA Kak HOMep
cetu. MpaHMUa mexay NocAef0BaTENbHOCTAMU eANHUL, N HY el
B MaCKe COOTBETCTBYET rpaHuLLEe MeKAYy HOMEPOM CETU U
Homepom y3na B IP-agpece. 3anmcbiBaeTcAa Macka, Kak NpaBuo,
B TOM Xe ¢popmaTe, 4To 1 IP-agpec: Hanpumep macka
255.255.254.0

4YTO B ABOMYHOM BUAE AQET

1111212271 112122221 11111110 00000000

03HaYaeT, YTo K HOMEepY CeTU OTHOCUTCA 23 CTapLUMX pa3pasa
appeca, a EMKOCTb CETH, HA aapPecaLmio B KOTOPOM oTBeaeHO 9
6UT cocTaBaseT, ¢ y4ETOM 3anpeTa Ha UCMOJIb30BaHWE afpecos,
cocroAawmx nonHoctbto 3 0 uamn 1, 29-2=510 agpecos.
CoOTBETCTBEHHO, agpec ¢ MacKol 3anumcbiBatoTca AMbo
HenocpeacTBeHHO: agpec 128.10.2.30 ¢ macKoi 255.255.254.0,
nMbo Yepes npedurKc, B KOTOPOM YKa3bIBAaETCA KOJIMYECTBO
eMHNYHbIX 61T B Macke: 128.10.2.30/23. HanoxeHne macku ansa
onpeaeneHna HoOMepa CeTU MOXKHO MHTepPNpPeTUpoBaTb

KaK BbinosHeHne onepaunm AND. CooTBeTCcTBEHHO, A1A
npuBeAEHHOrO Bbile NPUMepa agpec cet (B ABOMYHON dopme):
10000000 00001010 0000001

a agpec y3na (xocta):

000011110




KpuTepuu oueHnBaHun LWKana oueHoK (B 6annax)

OnpegeneHune BepHO 1 NoAPOOHO, NPUBEAEH BEPHbIN 3 6anna

npumep
HeTouyHOCTV B onpeaeneHuu. 2 6anna
OTcyTCTBYET NpUMeEp 1 6ann
MmetoTca ownbKm B onpeseneHnn u B npumepe. 0 6annos
27. [nA yero v Kak UCNONL3YIOTCA B PAJMOCETAX C AYEUCTON TONONOTMEN TPUAHTYAALMA U TpUnaTepaLma?

OxapaKTepu3ymnTe UX U YKaXKUTE OTANYUA.

OTBeTbl Ha BONpPOCHI
Homep Bonpoca OTser

27 TpuaHrynauua u Tpunatepaumsa — MeToabl onpeaeneHus
MECTOMOJ/IOMEHUA Y3/1a HAa MECTHOCTU MO OMOPHbLIM UCTOUYHMKAM
CUIHANOB C U3BECTHbIMW KOOPAMHATaMM.

MecTononoxeHue y3na HeobxoaMmo, Hanpumep aaa
reorpaduyeckoit MapLipyTM3aummn, agpecalmm no
MEeCTOMO/IOMKEHUIO UK GUKCALMM AaHHbIX O KOOPAMHATAX
Nosy4YeHUsA AaHHbIX B CEHCOPHbIX CETAX.

M3mMepuTb paccTosHME MOXKHO aHaIM3MPYA MOLLHOCTb UK
MOMEHT NPMEMA CUHXPOHM3NPOBAHHOIO curHana. Onpeaennt
Hanpas/ieHNe MOXKHO, €C/IN HA OMOPHbIX MCTOYHUKAX CUTHANO0B
MCMOJ/Ib3yeTcA MexaHu4YecKoe nnm Lumudposoe BpalleHue ayya
Avarpammbl HanpaseHHOCTY.

TpunaTepauma UCNoNb3yeT USMEPEHHbIE PACCTOAHNA 40
W3BECTHbIX Y3/10B, @ TPUAHIYAALUMA — HaNpPaBAEHMA Ha HUX (YrAabl).
[na ncnonb3oBaHuA TpanaTepaLumn Hago COCTaBUTb CUCTEMY
YpaBHEHWUI AN KOOpAMHAT OnpeaeaeMoro y3ia U U3BeCTHbIX
OMOpPHbIX Y3/10B C UCNONb30BaHNeM Teopem Mudaropa.

Kputepum oLeHnBaHMsA LLIkana oueHoK (B 6annax)

[laHbl BEPHbIE ONpeaeeHns, yKasaHbl Lean U meToapl (3 6anna
N3MepeHuit PaccTOSHWUIA 1 YI10B B PAaANOCETAX, ONUCAHO
pasnnuve.

[aHbl BEpHble onpeaeneHns, ykasaHbl Lesn u metoabl (2 6anna
N3MepeHuit PaccTOSHWUIA 1 YI10B B PAaANOCETAX, ONUCAHO
pasanyne, UMerTCA He3HaYUTe IbHble HETOYHOCTH.

[aHbl TONbKO onpeaeneHns, AaHHble o npumeHeHnn 8 |1 6ann
paanoceTax OTCYTCTBYHOT

MmetoTca owmnbKM B onpeseneHnsax 0 6annos

KomneteHuus MNK-16

3343aHM1A 3aKPbLITOro TMNa

28. MpuKNagHoM Npouecc o4HO3HAYHO onpeaenaeTca B Nnpeaenax CeTM U B Npeaenax otae/bHoro
KoMMbloTepa:

a) IP-agpecom

b) COKEeTOM

c) HOMepOoMm nopTa



d) UDP-getitarpammoi

e) TCP-cermeHTOM

29. Bbibepute 13 cnmcKka NPOTOKO/Ibl MapLIpyTU3aLMM, UCNOb3YIoLMeECs B CTeKe npoTokoaos TCP/IP:

a) OLSR

b) AODV

c) RIP

d) OSPF

e) IS-IS

30. BbibepuTe 13 CNUCKa aAropuMTMbl MapLUPYTM3aLLMK, He TpebytoLwme UCNoIb30BaHUs Tabauy,
MapLUPYTM3aLMM B MPOMEIKYTOUHbIX Y3/1aX:

a) NaBUHHaA MapLpyTU3aumna

b) aNropuUTMbl COCTOAHUS CBA3EN

c) TabAnYHaA mapLpyTmsaumsa

d) OMCTAHUMOHHO-BEKTOPHbIE aNIfOPUTMbI

e) MapLLpPYyTM3aLumAa OT UCTOYHMKA

31. BbibepuTe M3 CNMCKa aTakK, UCNO/b3YoLMeE YA3BUMOCTU NpoTokona ICMP:

a) 3aTonneHune SYN-nakeTamm

b) aTaka nepeHanpasaeHMem Tpaduka

c) ICMP-ataka Smurf

d) «MuHr cmepTn»

e) Ping-3aTonneHune

32. BbibepuTe U3 cnMcKa aTaku, UCNOJb3YIoLME YSA3BUMOCTU NpoToKoia TCP:

a) 3atonsnieHue SYN-naketamu

b) aTaka nepeHanpasaeHnem TpadpuKa

c) Ping-3atonnexHue

d) nogaenka TCP-cermeHTa

e) cbpoc TCP-coeanHeHUA

OTBeTbl Ha BONPOCDHI

Homep Bonpoca OtseT (byKBa)
28 b
29 c,d e
30 a, f
31 b,c,d e
32 a,d, e

3a/aHu1A OTKPbITOro TMNa

33. MpaBuaa B3aMMoLencTBMA MOSYAEN OAHOIO YPOBHA B Pa3HbIX y3/1ax B CEMUYPOBHEBOW Moaenu

Ha3biBalOTCA MMEHHO TaK.

OtseT (NpoTokos/uHTepdeiic)
OTBeTbl Ha BONPOCHI
Homep Bonpoca OtBet
33 npoTOKON

34, [ns ycTpaHeHuns Kakon npobnembl ncnonbsyetcs 8 OFDM umkanyeckunii npedurc?

OTBeTbl Ha BONPOCDHI

Homep Bonpoca OTtBet
34, MeKCMMBOIbHOM




| nHTepdepeHumn |

3a4aHuUsA C pa3BEPHYTbIM OTBETOM

35. OxapaKTepusyinTe MMNYNbCHYIO M MOJIOCOBYIO MOAYNALMIO KaK 3/1eMeHTbl LMGPOBOMN CUCTEMbI CBASU.

OTBeTbl Ha BONpPOCHI
Homep Bonpoca OTseTt

35 Moaynauma — 3To nNpoLecc, NocpeacTBOM KOTOPOro CUMBO/IbI
COOBLEHNIN NN KaHA/IbHbIE CUMBO/IbI (€C/IM UCNOJIb3YeTCA
KaHa/IbHOe KOAMPOBaHWe) NpeobpasyloTca B CUrHanbl,
COBMECTMMbIe C TPeboBaHUAMM, HalaraeMbiMM KaHaI0M
nepegayn AaHHbIX.

B npouecce umnynbcHo moaynauum (baseband modulatioin)
KaxKOblh CUMBOJI, KOTOpPbIM TpebyeTcsa nepeaaTb, NpeobpasyeTca
13 ABOMYHOIO NpeacTaBaeHnn (YPOBHU HaNpsaKeHUM
NpeAcTaBAAOTCA ABOUYHBIMUN HYIAMU U egUHULAMK) B
BuaeocurHan (baseband signal), T. e. curHan, cnekTp Kotoporo
HauYMHaeTca oT (MM OKO0) NMOCTOAHHOM COCTaBAIOLLEN U
3aKaH4YMBaeTCA HEKOTOPbIM KOHEYHbIM 3HaYeHnem (0bbI4HO, He
6onee HECKO/IbKMX Merarepl).

[na cuctem nepenayv pasmModacToTHOro AnanasoHa
CnefyowmM BaskHbIM 3Tarnom ABAAETCA N0A0COBasA MOAYAALMA
(bandpass modulation); oHa Heobxoauma Bceraa, Koraa cpeaa
nepegayv He NOALAEPKUBAET PACNpPOCTPAHEHUE CUTHAJIOB,
uMmerLwmx opmy MMNynbCoB. Toraa BUAeoCUrHan Tpebyetca
npeobpasoBaTtb B NosocoBon curHan (bandpass signal), ans yero
HeobXxo04MMO CABMHYTb CUFHAA Ha YacToTy, KOTopan ropasao
6o/blUe YaCTOTbl BUAEOCUTHANA.

Takum 0bpasom MmnyabcHas moaynsauma Gopmmpyert
HWU3KOYaCTOTHbIM BUAEOCUIHA, @ MON0COBasA NEPEHOCUT ero Ha
pabouylo yacToTy

Kputepuu oueHnBaHumA LLkana oueHoK (8B 6bannax)
Ob6a noHATUA onpeaeneHbl BepPHO 1 NoApPobHO 3 6anna
Oba noHATUA onpeageneHbl B 0bwem BEpHO, UMETCA 2 6anna
OTAeNIbHble HETOYHOCTY.
XoTAa 6bl 04HO U3 NOHATUA ONpeseneHo BEPHO. 16ann
NmetoTcs ownbKM B 060MX onpeaeneHusx. 0 6annos
36. OnuwmnTe Npobaembl «KCKPbITOrO» U «3aCBEYEHHOro» TepMUHAOB.

OTBeTbl Ha BONPOCHI
Homep Bonpoca | Otser




36

Mpob6iema «CKpPbITOro» TePMUHaNa CTaHLUMKN BO3HUKAET, eC/n
[1Ba y3/71a HaXOAATCA BHE 30Hbl AOCAraeMOCTM APYr Apyra, HO
CYLLECTBYET TPETUIA y3e, KOTOPbIA MPUHUMAET CUTHaAbI OT
oboux. Ecnun B pagmoceTi Ucnonb3yeTcs TPagMLMOHHbIN MeToZ,
[0CTyna, 0OCHOBaHHbIN Ha MPOCAYLIMBAHMM HECYLLEN, TO
KOMNU3UM BYAYT BO3HUKATb 3HAUUTENBHO Yallle, Yem B
NpPOBOAHbIX ceTax. [ycTb, Hanpumep, NepsbIit y3en nepeaaet
MHpopmMaumio TpeTbemy. BTopolt ysen «BuAUT», 4To cpesa
cB0ob60AHa, M TOXKe HauMHaeT nepeaasaTb CBOW Kaap TpeTbemy. B
Ha TPeTbeMm y3/e Npon3onaeT KoNAn3us

Mpob6iema «3acBe4E€HHOro» TEPMMUHANA COCTOUT B TOM, UTO
TpeTuii y3en nepeaaet AaHHble nepsomy. Ecan B 3To Bpems
BTOPOW y3e/ peLumT CBA3aTbCA C YETBEPTLIM Y3/10M,
HaXoAALMMCA BHE 30H A0CTyMna NepBoro U TPeTbero, To OH He
CMOMET 3TOro cAaenath, CHUMTasA cpedy 3aHATOM, XOTA A/1A Hero 3To
He TaK.

Kputepum oueHnBaHUSA LLIkana oueHokK (B 6annax)

0O6e npobaembl onncaHbl BEPHO 1 NogpobHo. 3 6anna

O6e npobnembl 0NMcaHbl BEPHO, HO B ONMcaHWUK nmetoTca|2 6anna

He3HayuTe/ibHble HETOYHOCTH.

OnucaHa TonbKo ogHa npobaema. 1 6ann

OTser HEeBEpeH Unn OTCYyTCTBYET. 0 6annos




