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1 OINIEHOYHBIE CPEJICTBA JUIS TEKYIHIETO KOHTPO.IA
VCIIEBAEMOCTH

1.1 BOIIPOCKI H 3A/IAHHA JUIA 3AIIIHTBI IABOPATOPHBIX PABOT

Pazoen 1. Ieww u wasnavenue oucyuniuns. Ilpobrema npoexmupoeanus cemeii
paouodocmyna

JlabopatopHas paGora Nel «II3yueHne mozeseil H MeTOJOB aHATH3a HEPreTHUYECKHX
XapaKTepHCTHK PaIHOKAHAIOB CHCTEM PajJHOIOCTYIA»

. Omunmite ocHOBHBIE (aKTOPBI, BIHSIONIE HA JHEPreTHYECKHE XapaKTePHCTHKH
PaIHOKAaHAJIOB B CHCTEMaX paJHoA0CTyIIa.

2. Y10 Takoe MoJenb pacnpoCTpaHeHHS PajJHOBOIH H KakKHe MOJeIH HanGolee 4acTo
HCIIOIB3YIOTCS JUIS aHAMI3a YHEPTETHUECKHX XapaKTePHCTHK paJioKaHaioB?

3. Paccunrath notepn B cBOOOIHOM IPOCTPAHCTBE VIS palioKaHama ¢ 9acToToii 2,4 I'Th
Ha paccTOosHHH | KM.

4. OmmmmTe BINSHHE 3aTyXaHHS HA KPAl0 30HBI BIUIIMOCTH HA SHEpreTHYECKHe
XapakTepHCTHKH palOKaHAJIOB.

5. Kakme MeToAbl H MHCTPYMEHTHI HCHOJNB3YIOTCS JUIS H3MEPEHNHS SHepreTHdecKHX
XApaKTepHCTHK PaJlOKaHANIOB B PEaIbHBIX YCIOBHAX?

6. OObsicHITe, KaK H3MEHACTCA YPOBEHb CHIHAJIA NPH YBETHYEHHH PACCTOSHHS MEKIY
TIepelaTYMKOM H NPHEMHHKOM Ha NpHMepe 3a/IaHHOIT MOJIe/IH pajiioKaHana.

7. OObsICHHTE KOHIEMIHIO OTHOMIEHHS cHrHan/myM (SNR) 1 ero BIMsHHE Ha KauecTBO
pajHokaHaia.

8. Kakme Mozemn 3aTyXaHHs MOTYT [PHMEHSTBCS JUIS PAsTHYHBIX YaCTOTHBIX
JIMAna3oHoB B paJiMoKaHanax”?

9. C noMommbio MOJETHPOBAHHA B MPOTPAMMHOI Cpejle paccaHTaTh JHepreTHYecKHe
NOTEepH JUIS paioKaHasia ¢ 3aJlaHHbIMHI ITapaMeTpaM.

10. Ommumite, Kak MOrojHBe YCIOBHS MOTYT BIHATH Ha OJHEpreTHYECKHe
XapakTepHCTHKH PaHOKAHAIOB H KaKie MOJIeIH YIHThIBAIOT 3TH (aKTopsl.

Pazden 2. Ocnoev nianupoeanus u npoexmuposanus cemeti paduodocmyna

Jlabopatopuas paGora Ne2 «[lnammpoBarme cetn pamiogoctyna UMTS u pacuér
OCHOBHBIX MapaMeTpPOB»

1. Onummre apxurektypy cett UMTS H ee 0CHOBHBIE KOMIOHEHTHI.

2. Yro Takoe pacuetHas Harpyska B cetn UMTS i Kak oHa BIHSET Ha [UIAHHPOBaHHE
cetn?

3. Paccuntars HeoOXxoauMmoe KommdecTBo 6a3oBbix craHumii (Node B) uis obecnedens
HOKPBITHA B 3a/1aHHOiT 001acTH ¢ yueToM TpedyeMoil eMKOCTH.

4. Kakume OCHOBHbIE napaMeTphl KayecTBa CBS3H HeOOXOMIMO YYHTHIBATH npH
ianupoBasmi cetnn UMTS?

5. OnnmmTe nporece pacyera pamyca 30Hb 06cayKHBaHIs 6a3oBoii cranmn (Node B)
B cetn UMTS.

6. BBINONHUTE pacyeT paHONOKpPLITHS VIS OlpeJe]eHHOIO paiioHa, HCIIOIb3YS JaHHbIE
0 9acToTe, MOLIHOCTH NepeaTdHKa H XapaKTepHCTHKAX aHTeHHBI.

7. Kakne MeTO/bl HCIIOB3YIOTCS U1 yIpaBieHus HHTepdepentmeii B cern UMTS?

8. Onummre npomexypy iaHHpoBarus eMKocTH B cett UMTS 1 ee OCHOBHBIE STallbl.

9. Paccunrath mMOTpeOHYI0O e€MKOCTh U MOKPHITHS 3aJaHHON 06IacTH yueToM
NPOTHO3HPYEMOr 0 KOJIHYeCTBa 10/Ib30BaTeseil i cpejiHero odsema Tpaduxka.

10. Kakpe HHCTPYMEHTHI H [pOrpaMMHOe oOOecledeHHe HCHONB3YIOTCS  JUIA
IUIAHHPOBaHHA H onTuMisamu cetn UMTS?
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Pa3zdea 3. Ocnoavi cmpoumenscmea cucmem paduodocmyna

JlaBopatopras pabora Ne3 «IloaroToBKa KOMILIEKTa THIIOBBIX JIOKYMEHTOB Ju1s
[peANPOeKTHLIX paboT»

l. Onmummrte OCHOBHBIE THIBI JOKYMEHTOB, KOTOPhIE HEOGXOAMMO MOIrOTOBHTH JUIS
NpeInpoeKTHIX paboT.

2. Kakie Ki1i04eBble 31eMeHThI JI0JUKHBI ObITh BKITIOUEHB! B TEXHHUECKOe 3a1aHie?

3. Paspabortars miaH-rpaduK MpoekTa ¢ HCHOIB30BaHHEM BBIOPAHHOTO MPOrpPaMMHOTO
obecneueHns JUIst yIpasIeHHs MPOSKTaMH.

4. OnuuiTe Npomeypy COrIacoBaHus TeXHIUECKOTo 3a{aHNS ¢ 3aKA3THKOM.

5. Kakue naHHble M pacueThl HeoOXOAHMMO BKIIOYHT B TEXHHKO-IKOHOMHYECKOE
obocHoBaHHE?

6. CocTaBHTh CXeMY OpraHH3alHOHHOII CTPYKTYpbI NPOEKTa C onpeleieHHeM poieil H
00s3aHHOCTEI YIaCTHHKOB.

7. OObsicHHTe B@KHOCTH aHATN3A PHCKOB NpH  MOATOTOBKE  IPeNpOeKTHOI
JOKYMEHTALIHH.

8. Kakite METOBI HCIIOMB3YIOTCS /I OLEHKH I YIIPABJICHIS PHCKAMH B npoexte?

9. PaspaboTaTh CIHCOK KpHTEpHEB NPHEMKH IIPOEKTa H OIHCATH HpoLeypy NPHEMKH.

10. Omymmre poas cnemiukammii B npomecce mpeampoeKTHBIX paboT H HX 3HaYeHHe
JUISL YCTIEITHOM pean3alliiy MpoeKTa.

Ikana ouenusanus 3auumesr 1a6opamopruix pabom: 16-6ambHas.

Kpumepuu ouenusanus:

16 GawtoB (WIH OLEHKa «OTIHYHO») BHICTABISETCH obyuaiomemycs, ecan pabora
UIpPaBIUIbHO BBIIOIHEHA, H JI0JI MPABIIBHBIX OTBETOB HAa «3alllHTe» COCTABHIAa Gojee 90%
3a/1aHHIl.

12-15 GanioB (Mam omeHKa «XOpOMmO») BBICTABISETCH o0yuatomemycs, ecm padora
NPAaBHJIbHO BBINOTHEHA, H 1071 NPAaBHJIBHBIX OTBETOB Ha «3allliTe» cocTaBivia 70-89% 3aaHmii.

8-11 Gamwia (WIH OlEHKa «yIOBIETBOPHTEIBHO») BHICTABISETCS obyuaromemycs, ecin
paboTa NpaBWIbHO BBINOIHEHA, H JOIA NMPABIUIBHBIX OTBETOB HA «anmTe» cocrasmwia 50-69%
3aJlaHHiL.

0-7 Ganna (M OlEHKA «HEYIOBIETBOPHTEILHO») BHICTABIACTCS obyuatoniemycs, ecian
paboTa BBITONHEHAa HE MOTHOCTBIO UM OIS NpPaBIUIBHBIX OTBETOB Ha «GallHTe» COCTaBIIA
Menee 50% 3axaHmil.



2 ONEHOYHBIE CPEJICTBA JI/IsI TIPOMEKYTOYHOM ATTECTAIIHH
OBYYAIOIINXCH

2.1 BAHK BOITPOCOB H 3AJIAHHH B TECTOBOH ®OPME

1 Bonpocs! B 3aKkpbiToii Gopme.

1.1. Uro gBiseTcs MepBBIM CBA3YIONINM IeMEHTOM MEXKIY aHAJIOTOBBIM H LH(POBBIM
ydacTKaMH Tpakra nepejiaqn? Beibepure ouH oTBeT:

a) Ananoro-mgposoii npeoGpasosatess

0) [ndpo-ananorossiii npeodpasosarens

B) Kozep peun

r) Konep kanana

1.2. Ha ocHOBe KaKHX CTaHJApTOB M TeXHOJIOIHil Helb3s NOCTPOHTH OecrpoBoHbIE
nepconanbbie cett (WPAN)? BuiGepure o oTBer:

a) Wi-Fi (IEEE 802.11b)

6) Bluetooth (IEEE 802.15.1)

B) ZigBee (IEEE 802.15.4)

r) IEEE 802.15.3a (UWB)

1.3. K kakoMy THIY ceTeil MOKHO OTHECTH OecrnpoBOJIHBIE CETH ¢ B3AHMHOII
YA@IEHHOCTh YCTPOICTB HA PACCTOSHHH JI0 COTEH METPOB H MOIIHOCTBIO NepeIaTInkos 10 100
MBT 1 npe/iHasHavYeHHbIe /1S OOBEIHHEHNS YCTPOIICTB B Mpeleiax JOKaIbHOI 30HbI (31aHms,
I'pynnsl 31a0uii)? Beibepure ojuH orser:

a) Jlokansuble cetnn (WLAN)

©) I'opozckue cetn (WMAN)

B) 3oHambHbie ceTnn (WZAN)

r) Ilepconansusie cetn (WPAN)

1.4. CoBokynHocTh Mep 1o obecrnede N0 BO3MOKHOCTH napasjienbHoil paboTel MHOIHX
noab3oBaTesieil 6ecnpoBOIHOI CeTH CBA3M 3TO ... . BribepuTe ouH oTBeT:

a) IongpmsannonHoe pasjgenenne

0) MHorocTaHIHOHHBIIT I0CTYTI

B) ITpocTpaHcTBeHHOE pa3jeneHne

1.5. Kak HaspiBaeTcs mpolecc KOIMPOBaHHS HH(OpMAImiL, MoaydaeMoii 0T HCTOYHHKA
nadopmammm, B Gopmy, Hanboree yaobHy0 1 nepenawn 1o Kaxany ceasu? Beibepure oxnn
OTBeT:

a) Jlemomynsus

0) Monynsums

B) Kanamsnoe komposanne

r) CBepTOMHOE KOANpPOBaHIe

1.6. Kakas u3 nepeuncleHHBIX TeXHOJOIMil IIpeIHA3HAYEHA LIS HOCTPOCHHS
NepcOHATBHBIX OecnpoBoHBIX ceTeil? BoibepHTe o11H OTBET:

a) Wi-Fi

6) Bluetooth

B) WIMAX

r) KabGensHoe TesneBmiene



1.7. Kakoii u3 cnemnduxammii crangapra IEEE 802.11 ne IIPeyCMOTPEHO BeJleHHe
PamnooOMeHa MeXJly YCTpoiicTBaMH B mojoce wacTor 2400 — 2483.5 MI'n? Buibepure oun
OTBET:

a) IEEE 802.11b

0) IEEE 802.11g

B) IEEE 802.11a

r) IEEE 802.11n

1.8. Kak pasnensercs nortok HH(POBBIX JaHHBIX Ha BXOje KBaJiparypHoro ¢asosoro
Moxaymstopa? Beibepure oanH otBet:

a) IIoTOK 1aHHBIX JIeTHTCSA Ha HeThIpe I0TOKa GHT

0) IToToK JaHHBIX AeNTCH HA YeTHBIE H HEYeTHBIE GHTEI

B) [ToToK naHHEBIX He femiTCs

r) IToTok 1anHbIX He eHTCa Ha 2 CHEH(a3HBIX 1 2 KBaJIpaTypHBIX KaHajia

1.9. Ecn 31eKTpOMaruiTHas BOJNHA CTAIKHBAaeTCs ¢ IIaJIKOIl [OBEPXHOCTHIO, pa3zMep
KOTOpOii MHOTO GoJIbIe JUIIMHBEI BOJHBI CHIHAIA, TO BO3HHKAET apdexr ... . Buibepure oun
OTBeT:

a) Jlndpaxmmm

0) PaccenBanmns

B) OTpakeHns

1.10. Yem ompenensercs COBOKYIIHOCTD IapaMeTPOB H XapaKTePHCTHK NPHEMHHKOB,
[I€PEaTINKOB, AHTCHH, BHJIOB MOIY/IAIHH, CIOCOGOB Pa3[eleHNs KaHaJIOB, JIYIUIEKCHBIX
KaHaJ0B, BpEMEHHOI CTPYKTYpoii Kajpos? BuibeprTe o1un oTBeT:

a) Pajmonnrepdeiicom

6) Iporokonom o6meHa

B) ITapameTrpamir onoproit cetn

1.11. Kakoe MakcHMAaIbHOE 4HCIIO aKTHBHBIX abOHEHTOB JoKanbHoIl cetn Wi-Fi MokeT
OBITH NOIKITIOYEHO K OHOIT TOUKe Aoctyna? BeiGepute o/t oTBeT:

a8

6) 16

B) 255

r) 32

1.12. Tlpu xBazpatypHoii dasoBoii MaHHITYISIHE Y€MY COOTBETCTBYIOT 3Ha4eHHS (a3l
H3nyqaeMoro curtana? Beibepure ojiis oTer:

a) JIBym Ouram nabopMarim

0) OnmHomy 6uTy HHBOpMarHI

B) YeTsipem Grram nudopmarim

r) Bocbmn Guram nndopmarmin

1.13. Yto ne onpenensercs CTanJapToM Ju1 ceteil GecrpoBoHOro goctymna? BeiGepure
OJIHH OTBET:

a) Tun ncnons3yeMeIx aHTeHH

6) [TapameTpsl 9acToTHOTO IIaHa

B) CTPYKTypa KaHA/IOB ynpaBIeH¥s

r) Metoxa Mo yasiimm;



1.14. Kak HasbBaeTcs Impolecc KoAHpoBaHHA HHGopMaImn, moTydaeMoil 0T HCTOYHHKA

nadopmanin, B Gopmy, Hanbonee y100HYI0 U1 nepeiadn no KaHany csasu? Beibepure oxne

OTBET:

a) Jlemoxynsuns

0) Monynsmns

B) KananpHOe Ko mpoBaHHe
r) CeepTOUHOE KOJAHPOBaHIE

1.15. Kakoii o0s3aTebHBIT MeXaHH3M HuippoBaHus HCIOAB3YeTCs B CeTAX CTaHjaapra

IEEE 802.11? BriGepure ojHH OTBeT:

a) WEP

0) WPA 1 WEP

B) WPA2

r) Hu oams 13 yKasaHHBIX

1.16. UeMm pernaMeHTHPYIOTCS NpaBiiIa B3aHMOJEIICTBHA abOHEHTCKHX CTaHIMIl ¢

0a30B0il cTaHIHEl IPH JIOCTYIIE H MOIYYSHHH YCIVT CBS3H, ONpe/Ie/sionie CTPYKTYpa akeToB,
KaJIpoB, I0JIeil H HX Ha3Ha4YeHHe, a TaKKe JeilcTBHA a0OHEHTCKHX CTaHLMil 1 0a30BBIX CTAHIINII?
Bribepure ojiH 0TBeT:

a) PagnonnrTtepdeiicom

©) Ilporokonom oOMeHa

B) ITapameTpami 6a3oBoil ceTn
r) [TapameTrpamu onopHoii ceTn

1.17. PaanuaipHO-30HOBas CeTh PaaHOCBA3H, IIpelHasHa4YeHHad 18 MNpeAoCTaBJICHIA

MOJIb30BATC/AM YCIVI CBA3H C Ka4€CTBOM, HE YCTYNAKIINM Ka4eCTBY IIPOBOJAHBIX CHCTEM CBA3H

310 ...

. BeiOepuTe 0/1H OTBeT:
a) Cets paanojocTyna
©) OnopHas ceTb

B) baszoBas ceth

r) TpancnopTHad cets

1.18. Kakme ycTpoiicTBa MOTYT OBITh MOJKTIOYEHBI K IepPCOHANIBHOI OecrpoBOIHOI

cern? Beibepure o/IHH OTBeT:

a) KOMIBIOTEPHI H HOYTOYKH

©) cMapTOHBI I IUIAHIIETHI

B) HOCHMBIe yeTpoiicTBa (cMapT-4achl, GputHec Opaciersi)
I') BCe NepeuncIeHHbIe YCTPOIiCTBa

1.19. Yem onpenengercd MaKCHMaIbHOE YHCIIO MOJIb30BaTeNell, HOAKTIOYEHHBIX K OJIHOIT

Touke goctyna Wi-Fi?

a) OrpaHH4eHHAMH BbIIEIEHHOI 0 9aCTOTHOI' O JIHAaIa30Ha
6) Orpannaenusmu [P-nipoTokoia

B) Orpanu4eHHsAMH 4HCIIa NOAHECYINIX YacTOT

r) OrpaanyeHNsSIMH TeXHOJIOrHH KoanpoBanns PBCC

1.20. KaknM n3 yKa3aHHBIX CTaHAApTOB HE IpeAycMOTpeHa mepeiada HaHHBIX CO

cKopocThio 54 MouT/cex? BeibepuTe o/H OTBET:

a) IEEE 802.11b
0) IEEE 802.11g
B) IEEE 802.11n
r) IEEE 802.11ac



1.21. Tlpn kakom crnocofe KaHATHHOTO KOMPOBAHHS B COCTAB OMOKA BBIXOIHOI
HHpOpMAIHH BKIIOYAETCS OTHOCTBIO 610K BXOIHOI napopMannn? Beibepute o/H OTBeT:

a) I1pu cucTemaTigeckoM GI09HOM KOAHPOBAHHH

6) Ilpn cBepTOYHOM KOMPOBaHHN

B) IIpn G1109HOM JHArOHaJIBHOM IepeMeKeHHH

1.22. Ecin 271eKTPOMarHuTHas BOJHA CTATKHBAETCH ¢ IJIAAKOI MMOBEPXHOCTHIO, pazMep
KOTOpoit MHOro Goiblle UTHHBI BOJHBI CHTHATA, TO BO3HHKAeT phekT ... . Beibepure oim
OTBET:

a) ludpakim

6) PaccenBanns

B) OTpaxkeHns

1.23. Kakoil cTaryc HMEIOT CTaHZApThl, NPHHHMAEMbIe Mexaynapoaasiv  Coiozom
Anextpocssasn? BeibepuTte oH oTBeT:

a) PekomeH 1aTe b HbIil

6) 3aKoHOIaTe IbHBIIT

B) O0s3arenbHbIII

1.24. TIpn xBazpaTypHOil (a30B0il MaHHITY/ISIIHH YeMy COOTBETCTBYIOT 3HaUeHHS (a3bl
H3aydaemoro cursana’? Beibepute o/iH oTBeT:

a) /Isym Ouram nHpOpManm

0) Onromy 6uty HHbOpMarHH

B) Yetbipem Ouram nudopmarim

r) Bocemn 6nram ne(opMarmm

1.25. CoBoKymHOCTB Mep 110 06eceueH o BO3MOKHOCTH MapajuIenbHOi paboThl MHOTHX
noxb3oBaTesneii 6ecnpoBoIHOI CeTH CBA3M 370 ... . BribepiTe oy oTBeT:

a) IongapusaunoHHOe pasjieIeHne

6) MHorocTaHIHOHHBIIT 10CTYIT

B) IIpocTpancTBeHHOE pa3jieneHne

2 Bonpockl B OTKpbITOlT hopMe.
2.1. 3anonHNTE MPOMYCK:
JloKaMbHBIMI CeTAMI Ha3BIBAIOT CETH, PACTIOIOKEHHbIE B IIPEEIaX OIHOTO

2.2. 3ano/HUTE MPOMYCK:
Cnocod nepezadn wHdPOBIX JAHHBIX, 00ECIEIHBAIONNL MHPOKONIOIOCHYIO nepejaqy
33 CHCT HCIOIB30BaHHA B OJIHOM KaHalleé CHIHAIOB Pas3INYHBIX HECYIIHX YacTOT, HAa3blBaeTcs

2.3. 3anonHNTE MPOIYCK:
[Ipuxox cHrHanza B TOUKY IpHeMa B pe3yibTaTe NepeoTpakKeHHs OT MNPenaTCTBHIl —
3TO

2.4. OTBeTHTE Ha BOMPOC:
Ha kakoii wactote paGotaer Texmoimorns Bluetooth, mpumensemas s TOCTPOEHHS
MEePCOHATBHBIX OeCIpOBOIHBIX ceTeii?

2.5. OtBeThTE Ha BOIPOC:

Kakum n3  cranzapros Wi-Fi  mpeaycMorpero Bexemme pammooGMena MeKIy
YCTPOHCTBAMH TOJIBKO B 1oj1oce 4acToT 5,15-5,35 I'Tun 5,725-5,825 I'Tu? Vkakure Hanbozee
CTapyio MOH(HKAIMIO CTAH/IapTa.



2.6. 3anoHHTE NPOIYCK:
KBazpatypuas ammmryzmnas moxymsums (KAM) sBisercs 4YacTHBIM BapHAHTOM
MOJTYJISILIHH.

2.7. 3anonHHTE IPOIYCK:
[Iponece KommpoBanus mH(oOpMarmL, MoNyJaeMoH OT HCTOYHHKA HHGMOpMAIMN, B
dopwmy, HanGonee yao6myI0 115 Iepe1atun 1o KaHaly CBA3H — 3T0

2.8. 3anonHuTE MpOMYyCK:
Kaxioe cereBoe ycTpoiicTBo mMeet YHHKQ/IbHBII, OIpe/Ie/IeHHBIIT POH3BOMTE IeM, 48-
OUTHBI

2.9. OTBeTBTE Ha BOMpOC:
Kakoe nasBanme Hocut npotokon Wi-Fi 802.11n cormacHo HOBoii Knaccndukanm?

2.10. 3anomHuTe npomyck:

Bua muorocranumonsoro nocryma, [pH KOTOPOM KaxJblil OHT HCXOAHOINO MOTOKA
AQHHBIX 3aMEHACTCA Ha KOJIOBYIO MOC/Ie0BaTeNbHOCTh AmHOI B 11, 16, 32, 64 o T.1I. 61T
(CDM-cumBo) — 310

2.11. 3anonHuTe NpoIyCK:
Ecmn snektpomarnnTHas Bomma crankmBaercs c HEPOBHOIl I0OBEPXHOCTHIO, IUIH
TIOBEPXHOCTBIO, pasMep KOTOPOIl CPaBHHM HJIH MeHbIIIe JUTHHBI BOJHBI CHIHAJA, TO BOSHHKACT

ypdexr .

2.12. 3anomHuTe npomyck:
B Gecniposonnoii Texuonormn Bluetooth kamioe YCTPOIICTBO NepecTpanBaeT CBOK
4acToTy pa3 B CeKYHIY, HCII0JIb3Ys 79 4aCTOTHBIX KAHAIOB.

2.13. O1BeTbTE Ha BONpOC:
Kak HaswiBaercs pexmuM paGorsl cetn Wi-Fi, Koria YCTPOIICTBA MOAKIIOYAKOTCS

HaNpAMYIO JIpyT K Apyry?

2.14. 3anosHHTe NPOMYCK:

Ilponiece, mnpm  KOTOpOM  BBIOTHSET obpatHoe mpeoGpa3oBaHie  cay4aiiHOIN
TOCIIEA0BATEILHOCTH C LEIBIO MOTYYeHHS HCXO/IHOI CTPYKTYPHPOBAHHOI! [10C/IE/I0BATe/ b HOCTH
OHTOB Ha3BIBAIOT

2.15. 3anonHuTe NPOMYyCK:
Ecmn snektpomarnuTHas BoimHa crankmBaeTcs ¢ rimaukoii NOBEPXHOCTBIO, pa3Mep
KOTOpOil MHOT0 GoIblile UTHHBI BOJTHBI CHIHAJA, TO BO3HHKAET ekt

2.16. 3anonHuTe NpOMyCK:
YerpoiicTBa B MHKOCETH MOTYT ObITh JIBYX THIIOB: H TNOIYHHEHHOE
YCTPOIICTBO.

2.17. OBeTBTE Ha Bornpoc:
Kak HassiBaetcs pexnm pa6otsr cern Wi-Fi, korza YCTpOiicTBa nepesaoT HHPOpMALITO

ApYT ApyTy 1epe3 LHeHTPAIbHYIO TOUKY J0cTyna?

2.18. 3anomHuTe npomyck:
Ecin nipu zemonynsmmn B Touke npuema (s NPHEMHOM YCTPOIicTBe) HeoOXOIIMO 3HATH

8



TOJBKO HCTHHHOE 3HAa4eHHe YaCTOThI BEICOKOYACTOTHOIO HeCYHIero KosjaebGaHus MpH OTCYTCTBHH
HHbOpMAITHH 0 HaYaIbHOIT (a3e — 10 3T0

2.20. OtBeThTE Ha BOIPOC:
Kak oramgaercss cKopocTh mepeiaun OHT mceBAOCTy4ailHOIl MOC/Ie10BaTeIbHOCTH OT
CKOPOCTH Iiepej1adi HH()OPMAIHOHHBIX CHMBOJIOB?

2.21. 3anoIHHTE NPOIYCK:
Ha kakoil uactore pabGoraer TexHonorns ZigBee, npumensemas Ui IOCTPOeHHS
[epCOHATBHBIX 6eCcrpoBOAHBIX ceTeil?

2.22. 3anonHUTe MPOIYCK:

Iloxasnsionmiee GOMBPIIMHCTBO COBpPEMEHHBIX JIOKATbHBIX OeCmpoBOJHBIX  ceTeil
PasIIHOrO AHYHOr0 H KOPIOPaTHBHOIO Ha3HAYEeHHA MOCTPOEHBI HA TEXHOIOTHH
PazTHIHBIX MOHGHKALHII.

2.23. 3anoaHuTe NPOIYCK:

ITapameTp aHTEHHBI, ONpeIeIfeMblil KaK OTHOIIEHHE MOIIHOCTH CHI'HAla, H3IYIEHHOT O B
onpezeeHHOM HallpaB/IeHHH, K MOIIHOCTH CHIHAJIA, H3Ty4aeMoro ijiealbHOil HeHalpaBIeHHOI
aHTeHHOIl B MoOOM HalpaBIeHHH — 3TO

2.24. 3anoHHTE MPOIYCK:

ITapamerp, onpeenseMslii MUHHMaIbHBIM OTHOmeHHeM curaan/mrym (OCIII), xo-Topoe
HeoOXO0IHMO /118 nepe/adl JaHHBIX Yepe3 KaHall ¢ BePOSTHOCThIO OHTOBOI OMINOKH, He
IpeBBIIAOIIEIT 3aaHHYIO — 3TO

2.25. 3anoJHNATEe MPOMYCK:

Ecin npu gemoynsuun Heo6Xo Mo 3HaTh B TOUKe NpHeMa (B IpHeMHOM yCTpoiicTBe)
HCTHHHBIC 3HA4€HHA YacTOThl H Ha9aIbHOI (a3bl BHICOKOMACTOTHOTO HeCyIero KonebaHis — 1o
3TO

3. Bopochl Ha ycTaHOBJICHHE T10C/ICA0BATEIbHOCTH.

3.1. YcraHoBHTE NIPAaBIUIBHYIO MI0C/IE0BATEIBHOCTD ITAIOB MIpollecca Nepeaadn JaHHbIX
B Te/JeKOMMYHHKAIIHOHHOiIl BBIMNC/TENbHOH CeTH, HauyMHag ¢ MOMEHTa TeHepalin
nHGOpMAIIHH HCTOYHHKOM H 3aKaHIHBas MOMEHTOM ee MMoTpebIeHns ajpecaToM.

a) Ilpuem 1 1eMOA YIS CHIHAA.

6) MapupyTti3sanng 1 Bsi60p MyTH Hepeadn.

B) CikaTHe H KOAHPOBaHHE JaHHBIX.

r) Moayngims i nepejjada CHraasia.

1) JlekoanupoBaHHe H BOCCTAHOBJICHHE JaHHBIX.

3.2. VcraHOBHTE TIPaBIUIBHYIO  [IOCI€JOBATENBHOCTH  JTanoB  KIacCH(HKAIINN
KOMITBIOTEPHBIX ceTell, HaunHas ¢ obutero 063opa 1 3aKaHYHBas [(e/IeHHeM Ha I10IKIACCHI.

a) ['mobansHBIE ceTH.

0) JlokanpHBIE CETH.

B) MyHHIITIA/IbHBIE CETH.

r) CeTn npeAnpusATHIIL.

1) Knaccudukanus mo TeppuTopHaIbHOMY IIPH3HAKY.

e) Kinacendukamng no GyHKIHOHAIBHOMY ITPH3HAKY.

3.3. Pacnionoxkute crangaptsl Wi-Fi B nopsyike yBemueHHss MaKCHMAIbHOI CKOPOCTH

nepejiaqam.
a) 802.11a



6) 802.11g
B) 802.11ac
r) 802.11b
a) 802.11n

34. B oxrsope 2018 roma «Wi-Fi Alliance» mnpeacTaBiwi1 HOBble Ha3BaHHA VIS
pa3muHbIX cranaaproB Wi-Fi — «Wi-Fi X», rae X sameHseTca Ha Mocie0BaTeIbHbIe YICIa OT
I no 6. Pacnonoknre ycrossmecs HasBaHmsa ctanzaproB Wi-Fi B nmopsike or Wi-Fi 1 1o
Wi-Fi6.

a) 802.11a

6) 802.11n

B) 802.1 lac

r) 802.11b

n) 802.11g

e) 802.11ax

3.5. YcraHOoBHTE NPABILIBHYIO MOC/IE0BATEIBHOCTD TAIOB MpoIecca Nepeaati JaHHbIX
B TEJEKOMMYHHKAIIHOHHOH BBMHCIHTEIBHOI CeTH, HAYMHAas C MOMEHTa TeHepalmn
HH(OpMAIIHH HCTOYHHUKOM H 3aKaHYHBas MOMEHTOM ee IoTpelIeHHs aipecaToM.

a) Ilpuem 1 gemMoxy/IAINSA CHTHAIA.

0) MapmpyTu3ainis 1 BBIOOp IyTH nepeati.

B) CKaTHe H KOHpOBaHHE JaHHBIX.

r) Moaynsis i nepejiada cHrHaia.

1) JlekoaupoBaHHe H BOCCTaHOBJIEHHE JaHHBIX.

3.6. YcranoBHTe MpaBIIBHYIO MOC/IEI0BATEIbHOCTD ACHCTBHIl MPH IMPOCTPAHCTBEHHO-
BPEMEHHOM KOJHMPOBAaHHH 2X2

a) mociaeaoBaTebHBIT HH(pPOBOIl MOTOK ¢ BhixoAa AIIIl ¢ momombio MyIbTHILIEKCOpaA
pasjiessercs Ha JiBa lapalie/IbHbIX TOTOKa

b) mapautenbHsbI MOTOK MOCTYIIAET HA MPOCTPaHCTBEHHO-BpeMeHHOil Ko-1ep STC

B) MOANOTOK KOJHPYETCS MPOCTPAHCTBEHHO-BPEMEHHBIM KOJIOM

I') KazJIblil H3 NOJANOTOKOB MOIBEPraeTcs MOIYIIALIINH

3.7. VecraHoBHTE NpPaBHIBHYIO I0OC/EA0BATeIbHOCTh BLINOJHEHHS ONepanuil IpH
OTKpBITOI ayreHTHQHKaNH KineHToB WLAN

a) 3anpoc ayTeHTH (KA

6) IMoaTBep:K/ieHNne yenenIHoil ayreHTHGpuKanm

B) 3anpoc/ IloaTBepAKAeHHE acCOHALIHH

r) Ilepenaqa ¢peiiMa JaHHBIX, 3ammppoBaHEbX WEP

3.8. YcranoBHTe MpaBIIbHYIO MOCTIeA0BAaTeIBHOCTh GopmupoBanns dopmara obmero
kaapa MAC IEEE 802.11

a) Iloxe «YpasiaeHne Kaapom»

0) [Tone «l1neHTH(HKATOP JUIHTEIBHOCTH/COSIHHEHIA»

B) ITone «Anpeca»

r) [Tose «YnpasieHne ogepeHOCTHION

1) Ione «Teno kagpa»

e) Ilone «KoHTpoIbHAA MOCAeA0BaTEIBHOCTD Kajpa»

3.9. YcraHoBHTe NpaBHIIBHYIO [10CIIe10BaTe/IBHOCT popMupoBanns ¢peiiMa JaHHBIX.
a) 3aro;0BoK (peiima.

6) Teno ¢ppeiima.

B) Iloce10BaTeIBHOCTE IIPOBEPKH KaJpa.
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3.10. Ompenennre NPaBIIBHYIO MOCIEIOBATENBHOCTh 3TAIOB JocTyna K CeTH B
pacnpeenennoM pexnme DCF

a) CHHXPOHH3AIMS CTAHIIHIT

0) B ympasismommx kaapax ACK u RTS/CTS nepemaua HHbopMaLs 0 BpeMeHH,
HeoOXOIMMOM JUIS Tepe/iadH rakeTa

B) QHKCAINs OKOHYAHHS Ilepeadn Kajpa

r) OTcueT HHTepBasa BpeMeHH, paBHBIil MeKKaapoBoMmy nHTepBany (IFS)

3.11. YcraHOBHTEe NpaBIUIBHYIO I10C/IE/I0BATENHHOCTh BBINOTHEHIS ornepauuii npH
ayreHTHOHKamm KineHtoB WLAN ¢ o6 kodoM

a) 3anpoc ayreHTHHKALIH

0) lloaTBepuerne yenemuoii ayreHTHdUKaIII, colepikKaliee Challenge Text

B) 3anpoc acconmainm, cofepxanmii Challenge Text

r) [loxTBepknenne acconmanmn

1) Ilepenava dpeiima nannsix, 3aumdposannsx WEP

3.12. VcTaHoBHTe NPaBIUIbHYIO OCIIE0BATENBHOCTH (opMupoBais OFDM ciraaia:
a) [IpeoGpa3soBanie noce10BaTeIBHOrO NOTOKA OHT B napasvieIbHbIil

0) @opmupoBaHIe CHIHATLHOTO CO3BE3 IS VIS KaKI0il N0/ Hecyeii

B) O6patHoe npeodpasoBanne Oypre

r) llndpo-ananorooe npeobpasopanne

J1) Mozaynsums

3.13.  VcraHoBHTe  NPaBWIBHYI  IOCIEJOBATENBHOCTH  3JIEeMEHTOB MoJ1eH
OecrpoBOTHOTO KaHasla CBA3H C IIOMEXaMIL.

a) Herounnk nadopmarmn

6) Jluans ces3n

B) IIpneMHNK nHpopMarim

r) HetouHnk nomex

3.14.  VcraHoBurte NOpaBIUIBHYIO  [OCIEIOBAaTEIbHOCTE  3JeMeHTOB  (moseii)
ynpasasonero ¢peitma RTS (3anpoc Ha pesepsupoBasie cpessi)

a) Kontpons dpeiima

0) IlpoxomknTensHOCTS (Bpems nepeaun dpeiiva RTS)

B) MAC-azapec npueMHHKa

r) MAC-azpec nepejaramka

1) KonrponbHast cymma ¢peiima

3.15. YcranoBuTe NpaBITbHYIO 37IeMEHTOB (1071eii) dpeiiMa JaHHBIX cranaapra 802.11.
a) Konrpons ¢peiima

6) IponomknTensHOCTS (peitma

B) AJlpec Ha3Ha4YeHHA

r) MAC-azpec GecnipoBoHoii cetit — (BSSID)

1) Allpec HCTOYHHKA

e) Ynpasietue o4epeHOCTBIO

K) Ilone3nas Harpyska

1) KonTponsnas cymma ¢peiiva

3.16. VcraHOBHTe NPaBIUIBHYIO TOC/IEI0BATENBHOCTh MPeoOpa3OBaHis nepeaBaeMbIX
JaHHBIX (u3Hyeckoro ypous crangapra IEEE 802.11

a) llnpposanne cTanapTHBIM (peiiM-CHHX POHH3HPOBAHHBIM cKpemOepom

0) CBepro4yHOe KOMHpOBaHHe

B) Ilepemerkenie JaHHBIX GI0YHBIM HHTEPIHBEPOM
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1) Moaynsmms
1) ®opmuposarne OFDM-cuMBoia

3.17. YcraHoBHTe NPaBIIBHYIO T10C/IEI0BATENLHOCTD 3IEMEHTOB (roneii) cayxeGHOro
peiima, Henons3yiomero HHGOPMAIHOHHBIE YTEMEHTHI 1 (ukcHpoBaHHBIE MOJIS.

a) Kontpons dpeima

6) IlpostosmkuTenBHOCTH Ppeiima

B) AJlpec Ha3HaYeH NS

r) AJipec HCTOMHHKA

1) MAC-anpec GecnipoBoiHOIT ceT — (BSSID)

e) QUKCHPOBaHHOE 0JTe

X&) HEpopMaiHoHHBIE 31eMeHTHI

3.18.  VcTaHOBHTE mpaBIIBHYI — MOCTENOBATENBHOCTE IEMEHTOB  (moseit)
ynpasisiomero ¢peiima CTS (orBert Ha pe3epBHpOBaHIe Cpejib)

a) Konrposns dpeiima

0) IponomxurensHOCTH

B) MAC-azipec npremunka

r) KontposHas cymma ¢peiiva

3.19.  Vcrtanosure NPaBILIBHYIO  MOCIIENOBATENbHOCTh  3/IeMEHTOB  (moeii)
HH(OPMAIHOHHBIX 7EMEHTOB (peiiMoB 1Mo cranjapry 802.11

a) Konrpons ¢peiima

0) IlponomkuTensuocTs dpeiima

B) Hadopmanus

3.20. VYcTaHOBHTE NPaBIIBHYI0 [OCTEI0BATETHHOCTS ACHCTBHIT TpPH  [pHEMe N
obpaborke OFDM cnrnana:

a) Jlemoaynsamnus

0) Ananoro-un¢posoe npeoGpasosanmne

B) IIpsmoe npeoGpasosanne Oyppe

r) Ksanparypras nemosynsins

1) IlpeobpasoBarie mapaieBHOro OTOKa OHT B NoCIe/10BaTe TbHbII

3.21. VcTaHOBHTE MNPaBIVIBHYIO MOCIENOBATENBHOCTS JJICMEHTOB BXO/IHOTO TpakTa
CXeMBI nepeiaqi undposoit nHdGopmarm.

a) Kozep kanana

6) Herounnk mmdposoit mudopMarmm

B) Kozep ncrounnka

r) Moaynstop

3.22. Vcranosute OPaBIIBHYI0  MOCJIEAOBATEIbHOCTh  IEMEHTOB (mouteit)
ynpasisiomero ¢peiima ACK (noarsepi ienne nepejtaun Qpeiima)

a) Konrpons ¢peiima

6) IponomkutensHocTs ppeiima ACK

B) MAC-azpec npreMHIKa noTyqaress ¢peiima

r) Kontpombaas cymma ¢peiima

3.23. Pacnonoxkure GecrnpoBoHbIe TEXHOIOIMI B MOpsIKe YBEIHYEHHS HCIOIb3yeMOil
Y9acTOTBI.

a) Bluetooth

0) 5G

B) RFID
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r) Wi-Fi
1) 2G, 3G, 4G

3.24. Oupege/mTe NPaBIIBHYIO MOC/EAOBATENBHOCTD COBBITHIL IIPH HCHOIb30BAHHH
METO/1a aBTOMaTHYECKOT0 3alpoca NOBTOPHOIT epeaun (Automatic Repeat Request - ARQ)

a) Ilepenaua xaxpa

0) OKmIaHIe TOTyYeHNs TOITBEPAICH IS

B) Ilockuka cneayrontero kapa

3.25. VcTaHOBHTE NPaBIVILHYIO MOCHEI0BATEIBHOCTS 3JIEMEHTOB BBIXOJHOIO Tpakra
CXeMbl OeCIIPOBO/IHOIT CHCTEMBI Iepeadn mndposoii HHpOpMarm

a) Jlekozep nerounnka

0) Jlexonep kanana

B) IIpuemMunk midposoit nudopMarim

r) lemoxynastop

4 Bompochl Ha yCTaHOBIEHHE COOTBETCTBHA.
4.1. YcraHoBHTE COOTBETCTBHE NapamMeTpoB (U3IYEeCKHX YPOBHeil CTaHIapTOB.

1. Cranzapr 802.11a a) YactoTnmii ananazon 5100 - 5183.5 MI'
2. Cranmapr 802.11g 0) YactoTnmiii /marnaszon 2400 - 2483.5 MI'n
3. Crannapt 802.11n

4.2. VcTaHOBHTE COOTBETCTBHE THIIOB ceTeil I TeXHOIOIHil, HCIOAB3YEMBIX JUIS HX
OpraHH3aINH.

1. WLAN a) Wi-Fi
2. WPAN 6) Bluetooth
3. WMAN B) WiMax

4.3. VYcTaHOBHTE COOTBETCTBIE MEXKIY TEeXHOJOIrHAMH OeclnpoBOJHON CBS3H H HX
XapaKTePHCTHKAMH B KOHTEKCTE [IEPCOHAIBHBIX OECIIPOBO/IHBIX CeTeil.

1. Bluetooth a) BBICOKAas CKOPOCTh Mepejaul JaHHBIX., OOIBIIOIN paxmnyc
JeiicTBHS

2. Wi-F1 0) Masbli pauyc JeiicTBHS, HIBKOe JHepronorpebneHie

3.NFC B) GecIpoBoIHAs CBA3b HAa KOPOTKIX PACCTONHIAX

4.4. VeTaHOBHTE COOTBETCTBHE THIIA CHI'HaJl1a, OIHCHIBAEMOI' O BHIpAKEHHEM

: s(t) = A h‘ill('.Z?Tff e ;). a) CHHYCOH/TaJTb HBIIl AHAIOTOBBIIT CHIHAT
v ITER sin(27k ft) 6) IlpsamoyrombHbiil HppPOBOii cHrHAT
sity=Ax—- Y ——
T k

> k=13.5...

4.5. YcTaHOBHTE COOTBETCTBHE M@Ky Ha3BaHHEM BHIA MOJYJAINH H 9YHCIOM OHT Ha
CHMBOJL

1. QPSK a) 2 Oura

2.QAM 16 0) 4 6uta

3. 8-PSK B) 3 Outa
r) 8 our

4.6. YCcTaHOBHTE COOTBETCTBIHE MEATY THIIAMM I TOITHIIAMI KajipoB MAC.

1. Hudopmannonnsie kaapst | a) [TpoGubii 3anpoc

2. Kanps! ynipasnens 6) CurnanbHsI Kajp.
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B) lannsie + CF-onpoc

r) lannsie + CF-noarBepkienne

4.7. VcTaHOBHTE COOTBETCTBHE MEAIY YCTPOIICTBAMH H HX THIIHYHBIM HCIIONB30BAHHEM
B IIEPCOHAIBHBIX OECIIPOBOIHBIX CETAX.

1. Cmaptdon

a) HeHTPATbHOE YCTPOIICTBO /I YIPABICHHS CeThIO

2. Hoyrbyk

0) nepudepuiinoe ycTpoiicTo

3. Cmapr-4acsl

B) MOOH/IbHOE YCTPOIICTBO JUISt IOCTVIIA K CeTH

4.8. YcTaHOBHTE COOTBETCTBHE MeAKIIy METOJIOM JIOCTYTIA K cpejie B 0eclipOBOIHBIX CeTsIX
H OIHPHHOII II0I0CHI KaHaJIa Iepeiaq.

1. Kaxjioe yctpoiicTBo paboTaeTt Ha onpeiesieHHOI 9acToTe a) TDM

2. Kaxmblil mepelaTiHK TpaHCIHpPYeT CHTHAT HA OJHOI H Toif 6) FDM

AE€ HacToTe

B) CDMA

4.9. YCTaHOBHTE COOTBETCTBHE MeAKTy THIIAMI H IOATHIAMH KaapoB MAC.

1. KoHTponbHBIE Kapsi a) 3anpoc nepexaun (RTS)
2. Hadopmanmonusie Kajapsr 6) IMoxreepacienne (ACK).
B) Jlaunsie
r) lanuste + CF-noxrsepxienne + CF-onpoc

4.10. VcraHoBHTEe COOTBETCTBHE MEAKIY YIPO3aMH H pHCKaMH  0e30MacHOCTH
OecrpoBoIHBIX ceTeil H METOaMH HX peasi3aliii.

1. ATtaka «1ojcayumBanmne»

a) Koraa moceutaiorcs ARP-oTBeThl, Ha KOTOpble He OBLIO
3anpoca, K IeNeBOil CTaHIMM JIOK&JIbHON CeTH, KOTopas
LIEpEeHANpaBiseT BeCh NPOXO/IAIIMII Yepes Hee TpaduK.

2. Ataka «[ nymenue
KJIHEHTCKOI CTaHIINH»

0) Korza mnpelHaMepeHHas I HeNpeXHAMEPeHHas
HHTepepeHIHs NPeBbINIaeT BO3MOKHOCTH OTIIPABHTENS IIH
NOJIydaTesis B KaHale CBA3M.

4.11. VcTanoBHTe COOTBETCTBHE MEAILY YPOBHSIMH Mosemm OSI i ux 1OIYPOBHSAMH.

1. @usiieckuit yposenb | a) Iloxyposens PLCP, npeo6pasyrontii ¢peiim B ook 6uros

2. Kananbusiit yposers | 6) Ioayposers PMD, Moy HpYIONIIl IOTOK JaHHBIX

B)

[Toayposers LLC ocymecTBisieT yrpasiieHne nepejaveii JaHHbIX

1 obecriednBaeT NpOBEpPKy H MPABIIBHOCTH Tepeiadn HH(opMaIim
110 COeIMHEHHIO

r)

Ioayposers MAC ocyuiecTsiasier ynpasjeHie JOCTYIIOM K

KaHaty

4.12. VYCTaHOBHTE COOTBETCTBHE MEXIY TeXHOIOTHAMH GecnpoBoHON CBA3NM W HX
XapaKkTepHCTHKAMH B KOHTEKCTe [ePCOHAIbHBIX OeCIpoOBOJIHBIX ceTeil.

1. Bluetooth a) JanbHOCTH nmepejtayn 10 100 MeTpos
2. Wi-Fi 0) AanbHOCTS Nepesaun jo 10 MeTpos
3.NFC B) AQIBHOCTD Nepeiadn 10 10 caHTHMeTpoB

4.13. YcTaHOBHTE COOTBETCTBHE MeAILY THIIAMH H IOATHIIAMH Kaxpos MAC.

1. KoHTponbHBIE Kajphbl

a) Onpoc moce BHIX01a H3 IKOHOMIYHOTO PeKHMa (PS-ompoc)

2. Kanps! yripasiesns

0) "T'oros k nepexaue” (CTS)

B) 3anpoc acconuam

1) OObsBiIeHNe HANHYHS TpadHKa

14




4.14. YcTaHoBHTE COOTBETCTBIE MAPaMETPOB (PH3HIECKHX YPOBHEIl CTaHIAPTOB.
1. Cranjapt 802.11b a) MakcumanibHas CKOpOCTb nepeaun JaHubix 11 (M6ut/c)
2. Cranpapr 802.11¢g 6) MakcinmanbHas CKOpOCTS Ilepeiaul JaHHbIX 54 (MouT/c)

4.15. VcTaHOBHTE COOTBETCTBHE MEAIY THIIAMH YCTPOIICTB H HCIOIB3yeMBIMH HMH
TeXHOJIOTHAMH OecrpoBOJIHOIT CBA3H B MIEPCOHATBHBIX 6€CPOBOIHBIX CETAX.

1. Cmaprdon a) Bluetooth
2. HoytOyk 6) Wi-Fi
3. Cmapr-4achl B) NFC
4. becnpoBoHbIe
HayIIHIKH
4.16. YcTaHOBHTE COOTBETCTBHE MY TEPMHHAMH H HX OIpeIeeHUsIMI.
1. CumMeTpHiHOE a) mudpoBaHne ¢ MOMOLIBIO CEKPETHBIX KiKOYeil, IPH KOTOPOM
mudpoBaHme aboHeHTHI JIOJIKHBI COBMECTHO BbIOpaTh e/IHHBbIII

MaTeMaTHYeCKHil aIropuT™, KOTOpBIi OyeT HCnoIb30BaThes JUIS
mgpoBaHHs I pacuHppOBKH JaHHBIX

2. AcHMMeTpHYHOE 6) mmdposaHne NpH KOTOPOM HCIOIB3YIOTCS pasHble, HO
mngdpopanne B3aHMHO JIONOJHAIONIHE JIPYT Jpyra KIIOYH H  aIrOpHTMBbI
mmdpoBaHus H pacuiiGpoBKH

3. IloroxkoBoe nm¢ppoBanue | B) mudpoBaHHe, NOpH KOTOPOM BBHINOMHSETCS NOGHTOBOE
CIOKeHHe M0 MOAYII 2 KIKYeBOH I0CIeA0BaTEIBHOCTH,
reHepHpYeMOil alropHTMOM MmH(POBaHHA Ha OCHOBE 3apaHee
3aJIaHHOT O KJI04Ya, H HCXO/IHOTO COOOIIeHNs

4.17. YcTaHOBHTE COOTBETCTBIE MEAKILY TEPMHHAME H HX OIPeIeICHHAMH.
1. AyrenTndukarms a) onpejeleHHe HCTOYHHKA HHPOPMAIHH, TO €CTh KOHEYHOIo
110/1b30BaTeIs IWIH YCTPOIicTBa
2. IlenocTHOCTD JaHHBIX | 6) oOecnedeHne HEN3MEHHOCTH JIAHHBIX B X0JI€ HX Iepe/ayn
3. KonpuaenmmansHOCTh | B) ofecreueHHe NMPOCMOTpPa JAHHBIX B NpHeMIeMoM (opmaTte
JIaHHBIX TOJIBKO JUIS JIHIL, HMEIOIHX [PaBo Ha JOCTYII K 3THM JaHHBIM

4.18. YcTaHoBHTE COOTBETCTBHE MEXY MeTOJaMH aTak Ha 3aliM(pOBaHHbIE JAHHBIE,
nepejiaBaeMble B JIOKaIbHOI OeCIpoBOIHOI CeTH.

1. ITaccuBHbIE a) Henonb3oBanne onpesie/leHHBIX (peiiMOB, cOOPaHHBIX B
OecrpoBOIHOI JIOKATBHOIT CeTH

2. AKTHBHBIE 6) IloBTOpHOE HCMONB30BaHe BEKTOPAa HHHIIHAIN 3aIlH
B) MaHumyisuns Ouramu

4.19. YcraHoBHTE COOTBETCTBIE TapaMeTPoB (DH3HYECKHX YPOBHEI CTaH1apTOB.

1. Ctanznapt 802.11b a) Tun moaymsmmn - QPSK
2. Cranzapt 802.11g 6) Tun moaynsum - QAM64
4.20. YcTraHoBHTE COOTBETCTBHE MEKILY TEPMHHAMH H IX ONpe/IeIeHHsIMH
1. O6nmii Knou a) m1ppoBoil Ko, HCIoMb3yeMblii 1 wHdpoBaHis/ pacHpOBKH
HHOpMaIHH 1 IpoBepKH IHGPOBBIX MOAMICE
2. CekpeTHbIil KIH0Y 0) mHdpoBOil KOJ, COBMECTHO HCIOMb3YeMblil JIBYMS CTOPOHAMH
JuIs IHpPOBaHHA H pacum(ppoBKH JaHHBIX

4.21. VcraHOBHTE COOTBETCTBHE MeAIy THIHYHBIMH 3aJadyaMH, pelIaeMBIMH C
MOMOLIBIO [EPCOHATBHBIX OeCHpPOBOAHBIX ceTell, M TEXHOJOIHAMH OGecHpoBOJHON CBS3M,
HCIIOJIb3YeMbIMH JUIS HX peasTH3aliiim.
| 1. CHHXpOHH3ALNA JIaHHBIX MEXJLY MOGILIHBIMH yCTpoiicTBaMu | a) Bluetooth |
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2. VnpasjieHHe «yMHBIMID JOMALIHHMH YCTPOIICTBaMH 6) Wi-Fi

3. ITepeaya MOTOKOBOI'O ayAHO/BHIEO B) NFC

4. Ocymectsienne 6@CKOHTAKTHBIX IUTIaTeXeil

4.22. YcTaHOBHTE COOTBETCTBIE MapaMeTpoB (QH3HYECKHX YPOBHEI CTaH1apToB.

1. Cranjapr 802.11ac a) YactoTusiit guamnason 5100 - 5183,5 MI'n

2. Cranzaapt 802.11ax 0) YactoTHsiii rmanaszon 2400 - 2483,5 MI'n

3. Crangapr 802.11n

423. VcranoBHTE COOTBETCTBHE MEKIY YIpo3aMH H pHCKaMH Oe30MacHOCTH
OecrpoBOIHBIX ceTeil 1 MeTOlaMH HX peaH3aliii.

1. Ataka «l srymenne 6a30BOil CTaHIINI» | a) KOT/IA OCYIIECTBIAETCA NpelHaMepeHHas
BO3MOKHOCTb IO/IMEHBI €€ ee aTaKylo-11eil CTaHImeri

2. Ataka «l ymieHue KIHeHTCKOIl 0) Kor1a npeiHaMepeHHas IIH HelpeHaMepeHHas
CTaHIINI» HHTep(EpeHIIA NPEBbIIaeT BO3MOKHOCTH
OTIIPaBHTE/IA IUIH [0Ty4aTesIs B KaHasIe CBS3H

4.24. VcraHOoBHTe COOTBETCTBHE MeAKIYy pekHMaMi paborbl GecnpoBoHOI ceTH H
BO3MOKHOCTBIO 00BeITHeHHA NoJceTeil

1. Ad-Hoc a) OObeIHHEeHHe HEBO3MOKHO

2. Hadpacrpykryphsiii pexum | 6) O6bemHenne Bo3MoxHO 2 1 Gonee

4.25. YcTaHOBHTH COOTBETCTBHE MEXKIY BHJIOM TelIeKOMM YHHKAIIHOHHOI CeTH H BHIOM

yeayr
|. HHTepaKTHBHBIE YCIYIH a) paJanoceTH
2. IIHPOKOBeMaTeIbHbIE YCIYIH 0) Tesnedonnbie ceTH
B) TeJICBH3HOHHBIE CETH

Illkana ouenusanua pe3yibmamos mecmupoanua: B COOTBETCTBHI C JIeliCTBYIOMEI B
yHHBepcHTeTe Oa/UTbHO-PefiTHHTrOBOIl CHCTEMOIl OLEHHBAHHE pe3yJIbTaTOB IMPOMEKYTOUHOI
aTTecTanu oOy4aloumXcs ocymecTBasercds B paMmkax 100-0awipHON Kadbl, OpH 3TOM
MakCHMaJbHBIN Oaml 1Mo NpoMEeKYTOYHOI arTecTalHy oOOyYalOmMXcas Mo o4HOIl (opme
o0yueHns cocrasisger 36 6a110B (ycraHOBIeHO nosoxerneM I1 02.016).

MakcumanpHbIil 6aul 3a TecTHpOBaHHE MpeJCTaBIfeT co0oil pasHOCTH ABYX HHCEI:
MakcHMaIbHOro Oama no mpoMeKyTOYHOI aTTecTallni Ui JaHHOI (opmbl oOydenns (36) n
MakcHMaJIbHOTO Oajlia 3a pelieHne KOMIeTeHTHOCTHO-OPHEeHTHPOBaHHOIT 3a1aqm (10).

OO6nn1ii 6a11 Mo MPOMeKYTOYHOM aTTecTAllHH CYMMHpYeTcs ¢ GariaMil, Mo Ty9eHHBIMH
00yHalomuMes 1o pe3yabTaTaM TeKYIIero KOHTPO/IS yCIeBaeMOCTH B TeueHHe ceMecTpa; CyMMa
Oa10B IepeBOANTCS B OIIEHKY 10 JHIXOTOMHYECKOIT MKate cleaylonm obpasom:

Coorsercrsue 100-0ayU1bHOI I MIXOTOMHYECKOT MK

Cymma 6annoe no 100-6arivroil wixane Oyenxa no OuxomomMu4ecKolii ukaie
100-50 3a4TeHO
49 1 meHee He3a4YTeHo

Kpurepuu oneHnBaHus pesy/ibTaToB TeCTHPOBAHMS:

Kaxuaslii TecToBBil BONPOC B 3aKpbiToil (opMe OLEHHBACTCA M0 JHXOTOMHYECKOI
HIKaJle: BBINOJIHEHO — 1 6a/L1, He BoinoaHeHo — 0 6aam0B. Kaxiblil TecTOBBIII BONpocC (3a1aHie)
B OTKPBITOIl opMe, Ha YCTAHOBIGHHE COOTBETCTBHSA H Ha YCTAHOBJIEHHE IOCIEI0BATEILHOCTH
OLIEHHBAETCA 110 JAMXOTOMHYECKOIl IIKaIe: BHINOJIHEHO — 2 fa/uia, He BBIIOIHEeHO — 0 fa/110B.
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2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3AJIA'TH

Ka.unememrmoomno-opueuml.;ooaaﬂnm z2a0ava No |

IIpeMHHK pacronokeH Ha PaccTOSHHH | KM OT S5-BaTTHOrO IepejaaTdika, Hecylas
gactota f = 1900 MI'n. Cunrarh, 4To 06€ aHTEHHBI PACTIONOKEHb B CBOOOIHOM POCTPAHCTBE H
uMeloT K03 dumments yennennus Gr = 1, Gt = 2. Haimu:

a) MOIIHOCTh Ha BBIXOJI€ MIPHEeMHOIT aHTeHHBI Pr;

0) aMILIHTYTy 31eKTPHYECKOTO 110Is BOIN3H NPHEMHOIT aHTEHHBI;

B) HalpsUKEHHE CHTHAjJa, NPWIOKEHHOE HAa BXOJe MPHEMHHKA, €C/IH BbIXOJHOE
CONPOTHB/ICHHE aHTeHHb! 50 OM H OHA COIIacOBaHA C MPHEMHIKOM.

Komnemenmuocmuo-opuenmupoeannas 3adava Ne 2

MoOwibHBII NPHEMHHK pPacloiokeH Ha PAcCTOAHHH 5 KM oT 0a3o0Boii CTaHIMH H
HCTOJb3YeT B KaueCcTBe aHTeHHB! YeTBEPThBOIHOBLII AHNONAb. Ha paccTrosHun 1 KM aMmmTy/a
3J1eKTpHYecKoro nous cocrasiia 10°* B/m. Yacrora 900 MI'u. Haiimi:

a) JUIMHY 1 YCHJICHHE NPHEeMHOIT aHTEHHBI;

0) MOIIHOCTH Ha BBIXOJIe MPHEMHOIT aHTeHHBI Pr, ecin Hemob3yeTcs 2-IyueBas Mozelb
pacnpoCcTpaHeHHsA PaHOBOJIH.

BeicoTa nozBeca niayqaiomeii anteHHB! 50 M, IpHeMHOIT — 1.5 M.

R'a.m:ememnHocnmo-opuemu HPOGAHHAA s3a0aya No 3

IlInpuxa nonHoro crexkrpa cuctems! cBasn ¢ YPK cocrasmaser 12,5 MI'n. 3ammrHbii
vacToTHblil HHTepBaix 10 kI'u. ITosnoca vactoT oHOrO Kanaza pasta 30 kI'u. OnpeemiTs 9HCaIO
JOCTYITHBIX KaHAIOB.

Komnemenmunocmuo-opuenmuposannas 3adava Ne 4

CpaBHuTb crnekTpanbiyio 3¢dexkmnBHOCTL cucteM cBsisni FDMA u TDMA, ecin B
CHCTeMe C YacTOTHBIM pasjie/leHHeM KaHaIoB nojnoca pabounx 4acTor KaHana pasHa 10 kI'n u
TaKHX KaHaioB 3. CkopocTh nepejaun kaxjuoro kamana 10 x6ur/c. Cucrema TDMA mmeer
nonocy pabounx gactot 30 KI't i mveeT ckopocTs mepenavun 30 k6uT/c. Kaxaslil Kagp cOCTONT
13 3 paboviX HHTEpPBAJIOB.

Komnemenmuocmuo-opuenmuposannas 3adaua Ne 5

Ilpn  KkBajpatypHoil ammumTyaHo-(azoBoii Mmoxymsimm (KAM) wucnonesyiores 4
rpajaimn assl CHrHaza, Tak 910 00pa3yloTcs JBa HE3aBHCHMBIX KaHasla CBS3H, CHHMa3HbI 1
KBA/IPaTyPHBIIL, B KaAJI0M H3 KOTOPBIX HCIOAb3YeTCs L aMIUINTY/IHBIX 3Ha4YeHHH curHama (L/2
NONOKHTENbHOI MoaspHOCTH M L/2 oTpHuarensHoii noaspHoctH), ntoro M=L2. Ilpn L = 2
nony4aem mipectHyo OM-4.

Tpebyerca ompenennTs CKOPOCTh IMepefadyll B KaHale TOHAIBHON YacTOTHl B
COOTBETCTBHH C Ipe/UtaraemMoii Tabmimeil Juiss MOIY/ISIIH CHIHaIa MeTo oM KAM.

Yueno aMIUIHTYIHBIX ypoBHeil (L) 2 4 8 16 32 64 128
curHaza KAM

F cums. I'n 2400 2400 | 2400 2400 | 2400 | 2400 | 2400
Hucno OuT Ha oHH cHMBOIL, log-M

R, 6ur/c

Komnemenmunocmuo-opuenmupoeannas 3adava No 6

B paxnokaHane npH BO3JAeiiCTBHH OpPraHH30BAHHOIl HIYMOBOIl MOMeXH (HJH CphIBe
CHHXPOHH3ALIH KaHajla CHHXPOHH3ALIHH CJI0B) BEPOATHOCTD ommOKH Ha Out p=0,5.

Onpejemuts 4ucao H30BITOYHBIX OHT I, KOTOpOe HeOOXOMMMO J00ABHTH K IaKeTy
HHQOPMAIMOHHBIX OHT K U1 oOHapyxkeHHs omHOOK, 4TOOBI 3a BpeMs Iepejaun MakeTa
BEPOATHOCTH (hOPMHPOBAHHSA JTOAKHOIN KOMAHIbI He NpeBbilnaia BeananHbl P = 107,
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Komnemenmuocmuo-opuenmupoeannas sadaua No 7

Buipasire zomtepoBckoe cmemenme wactotel Af; B 3aBHCHMOCTH O 3HAYeHHA
pajHanbHOIl CKOpocTH V ABIKEHH S [epeaTynKa HH IpHEMHIKA IByMs criocobam:

* I€pe3 HaCTOTy pa/lOCHTHANA H OTHOMEHHE V K CKOPOCTH CBeTa;

* yepe3 oTHomIeHne V/A, rje A — JUIHHA BOJIHEL.

Ramrememrmomma-opuemmlpaeanuas 3a0ava No §

Ecmu curnan nepenaetcs mo kamany cBssm c IIymMaMmi, TO BO3MOKHA JIH Iepenaya
coobmiennii 1o 3ToMy KaHany cBasn Ges omm6ok? Ecmm ga, To Kakie napaMeTpsl nepejaqn
OrPaHHYHBAIOT IIYMbI KaHAIA CBA3H.

Koxnemenmuocmuo-opuenmuposannan 3adava Ne 9

Hombsyacy Beipaxennem IlleHHoHa jUIS NPOIYCKHOI CIMOocOOHOCTH KaHana CBS3H
R = AF Logx(1 + Po/Pw) BeIpasuTe oTHOmEHNE Po/Py depes otHomenne h”> = 2Fs/ N, n HaiimiTe
BhIpaKeHne g h? kak pyukmmio orHomenns R/AF.

Haitmime MHHIMATBHO-BO3MOKHOE JIOCTIDKHMOE 3HAYEHIEe Beqmmmn h JUIS KaHaja
CBs3H. Boipasute 1y Bemrauny h’ B 1b n cpaBHNTe ee ¢ BemraHOil h’ = 10,5 1B Tpebyemoii
AL TOMyIeHHA BepoATHOCTH ommbku Ha Our p=10° npu nepejiade mHbOpMAIHH
TIPOTHBOMOMIOAKHBIME CHrHalaMi Ge3 m30bTouHocT. Kakue 3aKTOYeHHS MOKHO cjenarb B
PE3YJIBTATE TOT0 CPaBHEHHSA O BO3MOKHOCTAX MOMEXOYCTOIMHBOIO KOAMPOBAHHS B KAHANAX
cBs3n?

Komnemenmuocmno-opuenmuposannas 3adava Ne 10

Jlis aByxiryueBoit Mojenan KaHama CBA3N 1 BPEMCHIH 3ala3/bIBaHHs OJHOIO JIy4a 1o
OTHOIICHINO K JAPYIOMY Tsan OIpEIENHTh HeOOXOAHMBIl PasHOC YacToT MEKIY N HEeCYUIMH
acTOTaMH, IEpeaBaeMbIX OJHOBPEMEHHO JUIS MOIY4eHHS N-KPaTHOTO pasHeCEHHOro mno
9acToTe npHeMa.

Komnemenmuocmuo-opuenmuposannan 3adava No 1]

Jis MHOronyweBoro cHrHama ¢ PacCcesHHEM II0 3aJepKKe AT H JUIHTeIBHOCTHIO
KaHAJIbHOI'O CHMBOJIA Ty

[Toctpouts KpHByio noteps B IHEPreTHKEe PaIHOIHHII 3a CHYeT MEAKCHMBOIBHOI ITOMEXH
Laex B 1B B 3aBHCHMOCTH OT OTHOIICHHS AT/Ty.

Koynemenmunocmuo-opuenmuposannas 3adaua No 12

JU1s MHOrONTy4eBOro cHrHaZa ¢ paccesHHEM IO 3aIepKKe AT H JUIHTEIBHOCTBIO
KaHATBHOI'O CHMBOJIA Ty

OueHnTs BIHSHHEE MEKCHMBOIBHOI IMOMEXH I HalTH Lyex 18 ciydas, Koriza Ha
ficpeliaie JUMTEIbHOCTh M3TYYeHHS KaHAJIBHOTO CHMBOJA YMEHBIIAeTCs Ha BEeIHYHHY AT T.e.
TIEPEIaTIHK BBIKIIOYACTCA HA BpeMs AT Nepell H3TydeHHeM KakIoro CJIEIYIOIIEro KaHaIbHOTO
cuMBona. CpaBHHTE ¢ cHTyammeil mo m. 1 samzaunm c YUETOM CTaTHCTHKH MepeaBaeMbIX
MoCIe10BaTeIbHOCTEI CHMBOMOB «l» H «0».

Komnemenmunocmuo-opuenmupoeannan 3adava No 13

/Ul MHOTOTY4YeBOrO CHTHATAa ¢ paccesHHEM Mo 3a/epikke AT H JUINTEIBHOCTBIO
KaHaJIbHOTO CHMBOJIA Ty

C y4eToM moBeJeHHs KpHBOii noTeph Lyex 1Mo m.1 3a1a4m ompeaennTs MakCHMAIbHO-
BOSMOKHYIO CKOPOCTh Mepeflaidl KaHaAbHBIX CHMBONOB Ri=1/1x CKOpPOCTh mepesiaun
nHpopmarim R 61t/c B 0HOM KaHase IS ClIy4daeB:

-~ ®M-2 (R =Ry),

— OM-8§,

- OM-4,

— KAM-16,
CCII paccMaTpHBACTCA CeTh CBA3H C BENMMHHON pacCesHHA 10 3ajepikke AT=3 MKc o
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JlorycTHMas BeTHIHHA Lyex = 1 1B,

Komnemenmnocmuno-opuenmupoeannas 3adava No 14
DyHKIHOHAMBHAS CXeMa IPHEMHOTO YCTPOIICTBA, IPECTABIEHHOIO Ha PHCYHKE.,

—T—' | B
. nepenmo:m‘rena oTCHOTA
Curvan [ S
¢ OMPK Ur
sin( 2#': +9.) 7
0
. Ursin(2nfs +q, )
—-’ n

Prc. n-xaHaIbHBII CHHEXPOHHBII IEMOIYISATOP

[IpuHnMaeMm, 9TO B KaKIOM HacTOTHOM KaHajle HCIOAb3yeTcs (a3oBas MaHHITYJISIIHS
paanocirrana Ha 180° (OM-2). Ha BXoae MHOTOKaHaIBHOIO CHHXPOHHOIO IeMOIYJISATOpa
JelicTBYeT CHIHaN

Unx(t) = ZE=1 Uc Siﬂ(Zﬂ'fk + (pk)s

! 1
rie fic = fi + AF g , e AFzx — JoruiepoBcKuil ¢IBHT Nepe/iaBaeMoil 9acTOTHI fl't. o= P(t)+
Qko, T1€ Qi(t) mpHHIMaeT 3HaYeHne () UM T IPH MaHAMYIAIHN PAIIOCHTHANA, Ok — HaYalbHas
(baza pagmocuraana B k-oM 9aCTOTHOM KaHase.

Ha Bxoge cxembl (pHcyHOK) B monoce udactoT Af jeficTByeT myM ¢ paBHOMepHOii
CHEKTPAIbHOI IIOTHOCTHIO No.

IMokaxuTe, 9TO Ha BXOJE HHTEIPaTopa ¢ CHHXPOHHBIM Pa3psaIoM (HamnpHMmep, JUIS KaHasa
gactotsl f) mpn Uy/2 = | crekTpanbHas IUIOTHOCT LIYMOB B Biieomnonoce Gyjer pasHa 2 No.
Hapucyiite rpaguk cnexTpaibHOIl IUIOTHOCTH IIyMa Ha BXOJI€ HHTErparopa ¢ CHHXPOHHBIM
paspaaoMm.

Komnemenmuocmuo-opuenmuposannas 3adava Ne 15
(DyHKIHOHAIbHAS CXeMa MPHEMHOTO YCTPOIICTBA, MPE/ICTABIEHHOr0 Ha PHCYHKE.

l Bantue

£ NepeMHoXUTeN, - ﬁ
{

Ursin(Q2nft +@, ) br /
Ll:);ﬁn(ht{! 9.0

Cwrnan

Puc. n-KaHaIbHBIN CHHXPOHHBII 1€MOIY/IATOP

[IpuHIMaeM, YTO B KaJIOM 9aCTOTHOM KaHale HCHoNb3yeTcs (azoBas MaHHITYIAIINSL
paanocursaza Ha 180° (OM-2). Ha BXoje MHOTOKAaHaIBHOTO CHHXPOHHOTO JAEMOIY/ISATOpa
JIefiCTBYeT CHIHAJ

Unx(t) = 'Eal Uc Sin(Zﬁfk + (pk)!
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! 1
rie fie = fk * AFA“ , Tae AFx — JOIUIepOBCKHIT CABHT MepejiaBaeMoil 9acTOThI fk. 0= Ox(t)+
Oko, TJI€ Qi(t) mMpHHIMaeT 3Ha4YeHne 0 I T IpH MaHAYISIHA pagHOCHTHANA, Ok — HavYaJIbHas
tasa pajmocnriana B k-oM 4acToTHOM KaHare.

Ha Bxoze cxems! (pucyHOK) B nosoce dactor Af jeficTByeT mym ¢ paBHOMEPHOIl
CIIeKTPAIbHOI MI0THOCTIO No.

Onpejgenmure nojocy NPOMNYCKaHHS HHTerparopa ¢ CHHXPOHHBIM paspsioM JUld
JUIHTEJIBHOCTH KaHAIBHBIX HMIYIBCOB Tk, H HailINTe OTHOIIEHHE MOIIHOCTEIl CHIHAJI-IIYM Ha
BBIXOJIe HHTEerpaTropa ¢ CHHXPOHHBIM pa3psalIoM Yepe3 OTHOMIeHHe 3Heprin BXojaHoro oura Pty
(P=U:%2, Uc — aMmmmTyZa BXOJHOTO IS CXeMbl pAJHOCHTHAZa Ha d[actoTe f), K
CIEKTPAIbHOI IJIOTHOCTH IIyMOB No Ha BX0j1€ CXeMBbI.

Komnemenmuocmuo-opuenmuposannasn zadaua Ne 16

Cucrema TakTOBOIl CHHXPOHH3ALMH HE J0/DKHA YXY/AIIATh OTHOIIEHHE CHIHAI-IIYM Ha
BBIXOJIe HMHTerparopa ¢ CHHXPOHHBIM paspsaoM Oonee uwem Ha 03 1b. Onpenenuts
MAaKCHMAJIbHYIO JIOMYCTHMYIO TMIOTPEeNIHOCTh CHCTEMBl TAKTOBOIl CHHXpOHH3almH AT B
NPOIEHTaX M0 OTHOMIEHHIO K JUTHTEIBHOCTH CHMBOJIA T.

Komnemenmmnocmuo-opuenmupoeannas 3adava Ne 17

3anana HecTaOIUIBHOCTH YacTOTHI IeHeparopa TAaKTOBOIl 4acTOTHI NpPHEMHHKA, paBHas
10" OTHOCHTEJBHO TAKTOBOIl YACTOTHI INPHHHMAaeMbIX CHMBOJZOB cHrHaga. Ilocie
nepBOHavYaIbHOTO (pa3sHpoBaHHs B NMpPHEMHHKe TAKTOBBIX HMITYJIbCOB C HAYaJOM H KOHHOM
NPHHIMAEMbIX CHMBOJIOB CHTHAJIA 1O MpeamOyJle reHepaTop TaKTOBOIT YaCTOTHI B IPHEMHHKE He
MoJICTpanBaeTcs 1o MPHHAMaeMbIM HHGOPMAIHOHHBIM CHIHATAM.

Omnpeie/MTh Yepe3 KaKoe THCI0 MPHHIMAaeMBIX CHMBOJIOB CHIHaJIa CMellleHHe TaKTOBBIX
HMITYJIbCOB  CHCTEMbl CHHXPOHH3AIlHH  TaKTOBOIl  4YacTOTBI  OTHOCHTEJIBHO  (poHTOB
NPHHHMAEMbIX CHMBOJIOB JIOCTUTHET JOIYCTHMOII BeTHYHHBI B 1%.

Komnemenmuocmuo-opuenmupoearnan 3adaqa Ne 18

JUis cHcTeM HazeMHOIl paMocBA3H ¢ MOOWIBHBIMH TepMHHAJIaMH, KOTOpbIE
XapakTepH3yIOTCS BCEHANpPaBIeHHBIMH TepeJlaloNliIMi 1 TMpHeMHBIMH aHTeHHaMH O6a30Boil
CTAHIMH M TEepPMHHATOB (B a3sUMYTaJIbHOI IUIOCKOCTH IUIH BO Beeil cdepe), HCHONB3yS

e, PIIGIISH[‘.' S0 ‘”ll(‘?lIG[lpA2

BhIpaKeHHe | A4mril (477)°L I MOIIHOCTH IOJE3HOTO CHIHAJa Ha BBIXOJIE
NPHEMHOII AHTEHHBI, ONpeleNNTh KaKk NpH OMMHAKOBBIX Pn, r m L Oyaer mu3MeHsTHCH
NpHHHMaeMas MOIIHOCTh CHTHAJIA IPH H3MEeHeHHH JHana30Ha YacToT PaHOIHHIH.

Kakne mama3oHBI 49acTOT: METPOBBI, /JCIHMMETPOBBIl, CAHTHMETPOBBI HJH
MIULTHMETPOBBIT ABISIOTCS Hanbos1ee BHINOIHBIMH MPH CO3JAHHH TAKHX CHCTEM PajIHOCBA3H?

Komnemenmuocmuo-opuenmuposarnas zadaya Ne 19

B cetn cBsA3H HHTEpBa] paccesHNA M0 3ajiepAKe MPHHIMAEeMOro MHOrOJIy4eBOK CHIHalIa
paBeH 3 Mkc. Jlng OGopp0Obl ¢ 3aMHpaHHSMH CHTH&lIAa KaX/Iblil CHMBOJI KOJOBOIO CJIOBa C
HCTpaBJIeHNeM OMMNOOK Moce0BaTeIbHO MepeaaeTcs Ha CBoeil OT/Ie/IbHOI JacTOTe TakK, YT0OBI
CHMBOJIBI KOJIOBOTO C€JI0Ba 3aMipaian HesaBHCHMO. OnpeaennTh MHHHMAJIbHBII He0OX0IHMBIIT
Pa3sHOC MEA/IY YacTOTaMH.

Komnemenmmnocmuo-opuenmuposannas 3aoava Ne 20

B cern cBa3u, paboratomeii B jmanazone wacror f=2 I'T'n (JumHa BonHel A = 15 cM)
MOOIIBHBIIT TEPMHHA IPHHIMAET OTPaXKeHHbIE 0T OKPY/KAFONNIX IPeIMETOB CHIHAIB 6a30Boil
CTaHIIMH B YIJIOBOM ceKTope 1o asuMyty 180°.

OnpejemuTs NPOCTPAHCTBEHHBIH pa3sHOC MeXIy JABYMS aHTEHHaMH MOOIUIBHOIO
TePMHHAJIA B FOPH3OHTAILHOI IUIOCKOCTH Uit obecrieyeHus ABYKPATHOI'O IIPOCTPAHCTBEHHO-
pa3sHeceHHOro MpHeMa.
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Koxnemenmmnocmno-opuenmupoeannas 3adava Ne 21

B cetn casm, paboratomeii B ymanazone wactor £=2 I'Tn (1HHA BOMHBI A = 15 cMm)
MOGHIbHBIIT TEPMHHA IPHHHMAET OTPaKeHHBIe OT OKpPYKalOIIIX ITpeJIMEeTOB CHIHAIL 0a30Boil
CTaHIIMH B YIJIOBOM CeKTope 1o asumyry 180°,

OnpezemTs KaKoil yTh J0UKeH NPOIiTH MOGILTHHBII TepMHHAJ, YTOOBI IIPHHIMAaeMBbIil
CHTHAT H3MEHIUICA OT HEKOTOPOii MaKCHMATBLHOI aMIUTHT YIB! 10 MHHHMATHHOIT,

Komnemenmnocmuo-opuenmupoeannas 3adava No 22

B cetn cBa3m, paboratomeii B ymanazone wactor £=2 ITn (JummHa BosHBI A = 15 cMm)
MOOHJIbHBIIT TEPMHHAI IPHHIMACT OTPAKEHHBIE OT OKPYKAIOLIIX NpeJIMETOB CHIHAIBI 6a30Boil
CTaHIMH B YITIOBOM CEKTOpe 1o asumyrty |1 80°,

OmnpeteNTh NPH CKOPOCTH JIBIZKEHHS MOGIIBHOTO TepMmuHana V = 20 KM/9 onpeaeanTs
HHTEPBAT BPEMEHHON KOTEPEHTHOCTH MPHHIIMAEMOr0 CHTHAla KaK HHTEpBal BpEMeHH, B
KOTOpOM Orndaiomas CHrHasa COXpaHsieT CBOK MOJIAPHOCTH OTHOCHTETBHO CpeJIHero 3Ha4eHns
3aMHpaOIIero CHrHasja.

Komnemenmuocmuo-opuenmupoeannan 3adava Ne 23

IIpon3ssennte npeoGpazoBanne curHazia Ha npumepe OFDM-cHeTeMbl nepeaun ¢ asyms
QPSK-moaymstopamu. QPSK-moynsims IH(pPOBOrO CHIHa/a CBOANTHCS K NPe0Opa30BaHHIo:

- 00 — ~1-1j;

- 01 = -1+1j;

- 10 = +1-1j;

=11 > +1+1j.

Hexomubiii curnan: a = [01 01].

Komnemenmunocmuo-opuenmupoeannas 3adava Ne 24

[Tpon3se e npeoGpasosanne cHrHana Ha npumepe OFDM-crcTeMs! nepeaun ¢ aByms
QPSK-moxynstopamu. QPSK-moaynsiis 1H(pPOBOTO CHIHAMA CBOANTHLCA K NPe0dpa3oBaHMIo:

- 00 — —1-1j;

=01 — -1+]1;;

=10 — +1-1;;

=11 — +1+];j.

Hexonnwrii curran: a = [11 00].

Komnemenmnocmno-opuenmupoeannas 3adava Ne 25

3ajaHa HecTaOHIBHOCTH YaCTOTHI TeHEPATOPa TAKTOBOII YACTOTHI NpPHEMHHKa, paBHas
10"  oTHOCHTENBHO TAaKTOBOIl  YACTOTHI INPHHHMaeMbIX CHMBOJOB cHrHaza. [locae
[IEPBOHAYATLHOrO (ha3MPOBAHHA B NPHEMHHKE TAKTOBBIX HMITYJIBCOB C HAYaJOM H KOHHOM
[IPHHHMAEMBIX CHMBOJIOB CHIHa/a 10 npeaMOyie reHepaTop TaKTOBOIT 4aCTOTH! B NpHEMHHKE He
MOJICTPaHBacTCA MO NPHHIMAEMBIM HHPOPMAITHOHHBIM CHIHAIAM.

OnpeenuTh wepe3 Kakoe WiC/I0 MPHHIMAEMBIX CHMBOJIOB CHIHAZTA CMEIIIeHHe TAKTOBBIX
HMITyZBCOB  CHCTEMBI  CHHXPOHH3AINH  TAaKTOBOH  YacTOTHI  OTHOCHTENBHO  (hPOHTOB
NPHHIMAEMbIX CHMBOJIOB JIOCTHIHET JZONYCTHMOI! BeTIYHHBI B 1%.

Komnemenmunocmuo-opuenmupoeannas 3adava Ne 26

MoOWIbHBII NPHEMHHK PACIIONOKEH HA PACCTOSHHH 5 KM OT 0a30BOil CTAHINN M
HCNIOB3YeT B KAaUeCTBE aHTEHHBI 1eTBEPThBOMHOBLIIT Annonb. Ha paccrosHm 1 kM aMIUTHTY/1a
3JIeKTpiYecKoro nons cocrasiia 10~ B/m. Yactora 900 MI'n. Haiit:

a) JUIMHY H YCHJICHHe NPHEeMHOIT aHTeHHBI;

0) MOIIHOCTh Ha BBIXOZE MPHEMHOIT aHTeHHBI Pr, ecian HCIIONb3YeTCs 2-1yueBas MoJIelb
pacrpocTpaHeHNs PaOBOIIH.

Bricota nozseca mmyvatomeii antenss S0 M, mpueMHOii — 1.5 M.



Komnemenmuocmno-opuenmuposannas 3adava No 27

/U1 MHOrOTy4eBOro CHrHaZa ¢ paccesHHEM 110 3ajiepkKe AT H JUIHTETBHOCTHIO
KaHaJIbHOIO CHMBOJIA Ty

OneHnts BIHSHHE MeXCHMBONBHON HOMEXH H HAITH Liex m1s cayuass, xorma Ha
liepelaie JUIMTEIbHOCTb H3Ty4eHHs KaHAIBHOTO CHMBONA YMEHbIIATCS Ha BeJIYHHY AT T.e.
TIEPEaTINK BBIKTIOYACTCA HAa BpeMs AT mepejl HTydeHHEM KakIoro CIEAYIONIETO KaHAIbHOTO
camBosa. CpaBHHTH ¢ cuTyammeil mo m. | sazaum ¢ YIETOM CTaTHCTHKH IepejaBaeMbIxX
[10C/Ie/10BaTeIbHOCTEH CHMBOIOB «l» 0 «0»,

Komnemenmuoemno-opuenmupoeannas 3adava No 28

Ecnn curnan nepenaercs mo kamany cessm c IIyMamH, TO BO3MOKHA I Iepejada
COOOIIEHHIT 10 TOMY KaHaTy CBS3H Oe3 ommbok? Ecm A3, TO KakHe napaMmeTpsl Iepejayun
OTPaHHYHBAIOT ITYMBI KAHAJIA CBS3IL.

Komnemenmmocmuo-opuenmuposannas zadava No 29

[Iliupusa momHOrO cheKTpa cHeTeMsl cBsian ¢ UPK coctasiger 12,5 MI'n. 3anmirHsrii
vacToTHblil nHTepBan 10 kI'u. ITonoca wacToT oHOrO Kanata paBHa 30 kI'u. Onpenemts uncno
JAOCTYIHBIX KaHAJIOB.

Koynemenmuocmno-opuenmupoeannas 3adava Ne 30

Jdna MHOrOMY4eBOro cmrmama c paccesHieM IO 3aJepikKe AT H JUIHTEIBHOCTHIO
KaHAJIbHOTO CHMBOJIA Ty

C yueToM noBeeHHS KPHBOil 10Teph Lyex 1m0 1.1 3aJla4i OIpeieanTh MaKCHMAIbHO-
BOSMOKHYIO CKOPOCTb IMepeladll KaHaIbHBIX CHMBONOB Ri=1/1y u CKOpPOCTh Iepeadn
uHpopmamun R 6uT/c B 0HOM KaHaste g CIIydaes:

- OM-2 (R =Ry),

— OM-8,

- OM-4;

~ KAM-16,
CCIH pacCMaTPHBACTCA CeTh CBA3H C BEIHYHHOIN paccesHHS MO 3ajepxke At=3 MKC n
AOMYCTHMAas BeTHYHHA Lyex = 1 4B,

llkana ouenmBanust pemenns KOMIETeHTHOCTHO-OPHeHTHPOBAHHOMN 3aJauu: B
COOTBETCTBHN ¢ JCHCTBYIONIel B YHHBEPCHTETe OaLIbHO-PEITTHHIOBOIT CHCTeMOIT oleHIBaHIe
PE3YIBTATOB NPOMEKYTOYHOI aTTecTalny ofyqaronmxcs ocymecTBiasercs B pamkax 100-
OalIbHON IIKAIBI, OPH 3TOM  MaKCHMAIBHBIL bar1 mo mpomexyTouHOINl arTecTammm
obyuaromixes mo o4Hoii Gopme 06yderns cocTaBIseT 36 GaLIOB (ycraHoBsieHO nonoxennem I1
02.016).

MakcnmanbHOe KommuecTBo Gawios 3a PELICHHE KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOI
3azain — 10 Gamwros. Bawi, nomydeHHsii O0YJalonmMes 3a pelenne KOMIETeHTHOCTHO-
OPHEHTHPOBAHHOIT 3aXaul, CyMMHpYeTCS ¢ GaUIOM, BBICTABICHHBIM €My 110 pe3syibTaram
TECTHPOBAHNAL.

O6umii a1 mpomexyTOqHOI aTTecTarmm CYMMHpYeTCs ¢ GallaMH, MOTYYeHHBIMH
00y4aoNHMCS 110 Pe3yIbTaTaM TeKyIero KOHTPOJIS yCTIEBA€MOCTH B TeUeHHE CEMECTpa; CyMMa
0aJL10B NepeBOINTCS B ONEHKY 110 AMXOTOMIIECKITIT IIKaze cieIyronnM oopa3zoM:

Cootserctsie 100-6aw1bHOI 1 JIMXOTOMHYECKOI HIKa

Cymma banroe no 100-6arrsmoii wxae Oyenxa no duxomomuvecxoii wixane
100-50 3a4TEHO
49 u MeHee HE3a49TeHO
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Kpumepuu ouenusanus peuwienun KoMnemenmnocmHo-opueHmuposannoit 3adaun

10-9 6aan10B BhICTaBIACTCH OOYHAOMIEMYCS, €CH PEMIeHIe 3a1a'H JIEMOHCTpHpPYeT
r1y0oKoe NOHHMAHHEe OOYHaloNUIMCH MpeUIOKeHHON NpoGleMbl H Pa3HOCTOPOHHee ee
paccmoTpenne; paboTa npeicTasisger coboil JOrHIHOe, SCHOE I IPH 3TOM KPaTKOe, TOYHOe
OIMHCaHHEe XO0/Ja peHieHHA 3aJa4n (Ioc/ie10BaTeIbHOCTH (HJIH BBIIOJHEHHSA) HEOOXOIIMBIX
TPYAOBBIX JIEHCTBHIT) H (OpMYIHPOBKY J0Ka3aHHOIO, MPABIILHOTO BHIBOJA (OTBETa); npu
3TOM OOYYalONMCs NpeUTOAKEHO HECKONbKO BAapHaHTOB PEIICHMS IUIH OPHIHHATBHOE,
HeCTaHJapTHOe pemeHne (m Hanbonee rddexTHBHOE, W Hanbodee pamioHaTBHOE, HIIH
ONTHMAIBHOE, HWIH €HHCTBEHHO NPAaBIUIbHOE pellleHHe); 3a/laua pelleHa B YCTaHOBIEHHOE
nperoiaBareieM BpeMs IUTH C ollepekeHHeM BpeMeHIL.

8-7 6anna BbicTaBaseTCs OOYHAOIMIEMYCS, €CIH pelIeHHe 3aMadn JIEMOHCTpHpYeT
NOHHMaHIe 00y4arouIMCs Npe/UIoKeHHOIT MpobIeMbl; 3a/1aua pelleHa THIIOBBIM CIIOCO60M B
YCTAaHOBIIEHHOE TIperojiaBaTesieM BpeMs; HMET Mecto obmme ¢passt u  (win)
HECYIECTBECHHbIC HeJ0YEeThI B ONHCAHNH X0/1a pemeHns 1 (1wni) BeiBoja (oTBeTa).

6-4 Oanaa BeicTaBifeTcs oOyHalOMEMYyCs, ecIH pemieHHe 3aj1avun JeMOHCTpHpYeT
IOBEPXHOCTHOE TNOHHMaHHe OOY4aloUmMMCs IIpe/UIoKeHHON npobieMsl; OCYlecTBIeHa
MOMbITKA MA0/OHHOTO PeMeHs 3a1a4l, HO IIPH ee PelleHHH JOMyIeHbl OmHOKH H (1)
IPEeBBINICHO YCTAHOBJIEHHOE MperolaBaTeneM BpeMs.

0-3 Gans0B BhICTaBIseTCS OOYYAlOMEMYCs, €C/TH pelleHHe 3a1aqi JE€MOHCTPHpYET
HeTMOHNMaHHe O0YdJaloNnmMcs TPeUIOKEeHHON npobieMbl, H (M) 3HAYATEIHHOE MECTO
3aHHMalOT o0unie (pasbl H roIOCTIOBHBIE pacCyA/IeHNs, i (IUIH) 3a/1a9a He peleHa.
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