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1.1 BOIIPOCKI JUIAI YCTHOI'O OIIPOCA
Hcropust pa3BuTHsi 6€CIPOBOAHBIX TEXHOIOTHH.
Knaccudukanus 6ecripoBoJHBIX COEIUHEHUH.
Buipl 6ecipoBOAHBIX COEIMHEHUN U UX OCOOCHHOCTH.
HaznaueHune 6ecripoBOIHBIX COETMHEHUH U CITIOCOOBI UX UCIIOJIb30BAHUS.
CocTaB U CTpyKTypa OECIPOBOIHOTO KaHaJIa CBA3H.
Mopnenb 6ecipOBOJHOTO COEIMHEHUS U CETH.
OcHoBHBIC XapakTepucTHKH cTanaapTa Bluetooth.

OcHOBHBIE XapakTepucTUKu cTangapta HomeRF.
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OcHoBHbIe XapakTepuctuku ctanaapta IEEE 802.15.3(4).

10 OcnoBHbie xapakTepucTuku ctangapta IEEE 802.16.

11 Anmaparnas peanu3anus OecHpOBOAHBIX coeauHeHuM 1o crannapty |EEE
802.16.

12 VcrpoiicTBa mpuema u nepeaayi CUrHaJOoB.

13 DuHepreruueckuii pacyeT O€CIIPOBOTHOTO COSTMHCHHUS.

14 Tlporokosbl mepeAauyd AAHHBIX B CpeICTBax OECHpOBOAHOIO JAOCTYIa, HMX
Ha3HA4YCHHE U CTPYKTYpa.

15 Oco0eHHOCTH TPUMEHEHHUSI CBEPXIIMPOKOMOJIOCHBIX CHTHAJIOB B CETIX Oec-
IPOBOJIHOTO JIOCTYTIA.

16 CtpykTypa u nmapaMeTpsl GYHKIIMOHATBHBIX Y3JI0B CPEJICTB OECIPOBOIHBIX CO-
€IUHCHUMU.

17 MeToapl MHOXXECTBEHHOT'O JJOCTyIa B OECIIPOBOIHBIX CETSX.

18 Peammsanus moaemu OSI-7 mis ceTeli 6eCIpOBOAHOTO TOCTYTIA.

19 VcrpoiicTBa 6ecipOBOIHOTO TOCTYTa HHPPAKPACHOTO JUATIA30HA.

20 CtpykTypa TpakTOB MpHeMa W TEepeJadydl CUTHAJIOB CPEICTB OECIpPOBOIHOTO
JIOCTYyTIA.

21 TlapameTpsl yCTPONCTB OECIIPOBOJHOTO JAOCTYMA M UX DJIEMEHTOB.

22 DHepreTu4ecKkasi J0CTYITHOCTh a0OHEHTOB 0ECIPOBOHOTO COSAMHEHUS.

23 Buawl curHaioB B 0€CIIPOBOIHBIX COCTMHEHUSX.

24 OyHKUMOHAIbHBIE CXEMBI YCTPOUCTB 00paOOTKM CUTHAJIOB.



25 IludpoBbie MOAYIUPYIOIIHE CUTHAIIBI.

26 Buja u mapameTpsl CUTHAJIOB.

27 DddekTrBHAs MOJIOCA YAaCTOT CUTHAIOB B OECIPOBOAHBIX COCIMHEHUSIX U CE-
TAX.

28 OO6mme pyHKIIMOHAIBHBIE CXEMbI MOAYJISITOPOB U JEMOIYIISITOPOB.

29 OO1ue MpUHIUIBI TOMEX0YCTOMYHUBOTO KOJIUPOBAHUS U ACKOIMPOBAHUS.

30 IIpomyckHas cHOCOOHOCTH OECITPOBOIHBIX COSTMHEHUH M CETEH.

31 CkpbITHOCTH OECITPOBOHOTO COCTMHEHUSI.

32 YacToTHO-BpEMEHHOE, KOJOBOE U MPOCTPAHCTBEHHOE Pa3/IeJICHHE CUTHAJIOB.
33 PazpeneHne CBEpXIIMPOKOMOIOCHBIX CUTHAJIOB.

34 CocraB, CTpyKTypa UM TEXHUYECKAsl peaju3aius CpeiCTB OECIpPOBOIHOIO CO-
CAMHCHUS B MH(PAKPACHOM M ONITUYECKOM JHana3oHax.

35 CoBpeMeHHOE COCTOSTHHUE (PYHKIIMOHAIBHOW DSJIEKTPOHUKH, IPOU3BOJUTEIU

QJICKTPOHHBIX KOMIIOHCHTOB B obOnacTu 6GCHpOBOIIHI>IX TEXHOJIOTHI.

IlIkana ouenusanusn: 3 dainvHas.

Kpumepuu ouenusanus (Husicecneoyouwjue Kpumepuu OyeHKU A6/1110m-
CA RPUMEPHBIMU U MO2YH KOPPEKMUPOBAMbCA):

3 0aasa (WM OLICHKA «OTJMYHO») BBICTABIIACTCS OOydJaromemycs, €ClIH
OH JIEMOHCTPHUPYET TJIyOOKOE 3HAHUE COJICpKaHUsI BOIIPOCA; 1a€T TOUHbIE OINpe/ie-
JICHUS OCHOBHBIX TOHSATHI; apryMEHTUPOBAHHO M JIOTMYECKU CTPOMHO M3JIaraet
y4eOHBIM MaTepuall; WUTFOCTPUPYET CBOM OTBET aKTyalbHBIMU MpUMEpaMu (THUIIO-
BBIMU U HECTAaHAAPTHBIMH), B TOM YHUCJIE CAMOCTOSATENIbHO HAWJICHHBIMH; HE HYX-
JaeTCs B YTOUHSIONTUX U (MJIM) JOTIOJIHUTEIIBHBIX BOIIPOCAX MPEIo1aBaTes.

2 G6ayua (WM OLIEHKA «XOPOII0») BBICTABIIAECTCS O0OydarouieMycsl, €Ciu
OH BJIAJICET COAEPKAaHUEM BOMPOCA, HO JOMYCKAET HEKOTOPhIE HEAOUETHI ITPU OT-
BETE; JIOMYCKAET HE3HAYUTEIbHbIE HETOYHOCTH MPU ONPEIEIEHUH OCHOBHBIX O-
HATHI; HEIOCTaTOYHO apryMEHTUPOBAHHO U (MJIM) JJOTUYECKU CTPOMHO M3JIaraeT
y4eOHbIN MaTepHaIT; WJUTFOCTPUPYET CBOM OTBET TUIIOBBIMH MPUMEPAMHU.

1 0ana (WK OLIEHKA «yJ0BJIETBOPUTEIBLHO») BBICTABIISAECTCA OOydarolle-



MYCsl, €CJIM OH OCBOWJI OCHOBHBIE IIOJIOKEHUS KOHTPOJIMPYEMOM TEMBI, HO HENO-
CTaTOYHO YETKO JIa€T ONpPE/EICHNe OCHOBHBIX MOHATUN U ACPUHUIINIA; 3aTPYIH -
€TCs IIPY OTBETAX Ha JOIOJHUTEIBHBIE BOIIPOCHI; IPUBOAUT HELOCTATOYHOE KOJIH-
YECTBO MPUMEPOB ISl WILUIFOCTPUPOBAHUS CBOETO OTBETA; HYKJAETCA B YTOUHSIO-
MMX ¥ (WIM) JOTIOJIHUTEIBHBIX BOIIPOCAX MPENOaBaTeNsl.

0 6a/uI0B (WM OLIEHKA «HEYI0BJETBOPUTEIbHO») BBICTABIIAECTCA OOY-
YaroieMycs, €CJId OH He BJIAJICET COJCpKaHMUEM BOIIPOCA UIIH JIOIyCKaeT rpyobie
OLIMOKH; 3aTPYIHIETCS 1aTh OCHOBHBIE ONPEIEIICHUS; HE MOKET IPUBECTH WU
NPUBOJNUT HEMPABWIbHBIE MPUMEPHI; HE OTBEYAET HA YTOUHSIOIIHME U (WIH) J10-
ITOJTHUTEIBHBIE BOIPOCHI MPENOAABATEN WA JONYCKAET NMPHU OTBETE HAa HUX

rpyObie OIMOKH.



1.2 BOIIPOCHI JlVTA COBECE/IOBAHHUA (ananozuuno ogopmaatom-
¢ 6ONPOCHL 071 KOJIIOKGUYMA, KPY2l020 CHOJ1d, OUCKYCCUU, NOJIEMUKU, OUCHY-

ma, 0edbamoe)

1. Peanmmzanus monenu OSI-7 nys cereit 6ecrpoBOIHOTO JOCTYTIA.

2. YcTporicTBa 0ecrpoBOIHOTO AOCTyNa MH(GPAKPaCHOTO AMANa30Ha.

w

CrtpykTypa TpakTOB IIpUEMA U NIEPEIAYU CUTHAJIOB CPEACTB OECIPOBOIHOTO
JOCTYyTIA.
. IlapameTpsl ycTpoiicTB OECIPOBOIHOTO IOCTYIIA U HX HJIEMEHTOB.

DHepreTuyeckas J0CTYITHOCTb A0OHEHTOB OE€CIIPOBOHOIO COEAMHEHUS.
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6. Buabl curaanoB B OECIIPOBOJAHBIX COEIMHEHUSX.

/. OYHKIMOHAIbHBIE CXEMBI YCTPOHUCTB 00paOOTKH CUTHAJIOB.

8. udpoBbie MOIYIUPYIOLUIUE CUTHAIIBI.

9. Bun u mapameTpbl CUTHAJIOB.

10.5¢ddexTrBHAS TIOTOCA YACTOT CHTHAJIOB B OCCIPOBOAHBIX COCTUHEHHUAX
CeTsIX.

11.006uue GyHKIIMOHATBHBIE CXEMBI MOAYJISITOPOB U IEMOYJISITOPOB.

12.0061mue npuHIUITE TOMEX0YCTONYMBOTO KOJAUPOBAHUSA U JEKOAUPOBAHUS.

13.IIpomyckHast ctocoOHOCTh OECIIPOBOHBIX COCTMHEHUM U CETEH.

14.CkpbITHOCTH OECTIPOBOTHOTO COEAMHEHUSI.

15.YacToTHO-BpeMEHHOE, KOJI0BOE U IMTPOCTPAHCTBEHHOE Pa3/IeIeHUE CUTHAJIOB.

16.Pa3nenenne CBEpXIIMPOKOIIOIOCHBIX CUTHAJIOB.

17.CocraB, cTpyKTypa U TEXHUYECKAs pean3alysi CpeIcTB OECIIPOBOAHOIO CO-
€IMHEHUs B MUH(PPAKPACHOM M ONTHYECKOM JHANa30Hax.

18.CoBpeMenHOe cocTOsSTHUE (PYHKIIMOHAIBHOMN SIEKTPOHUKH, MPOU3BOIUTEIN
AJIEKTPOHHBIX KOMIIOHEHTOB B 00J1aCTH OECIIPOBOIHBIX TEXHOJIOTHH.

19.CocraB, cTpyKTypa M ONHCAHHE MOJIeNel OecCpOBOIHBIX COCAMHEHMUN, HX
JOCTOMHCTBA U HEJOCTATKH, CPEACTBA MOACTUPOBAHUSI.

20.25meKTpoMarauTHasi COBMECTUMOCTh YCTPOUCTB OECITPOBOTHOM CBSI3H.



21.TTopsimok BEIOOpA M ONITUMHU3AITUN KOMILJIEKCAa OECITPOBOIHBIX COSAMHEHUN B
JIOKAJIbHBIX CETAX.

22.IlepcnieKTUBBI pa3BUTHs OECIIPOBOIHBIX TEXHOJIOTHM.

HIkana ouenuganusn: 3 dainvHas.

Kpumepuu ouenusanusa (nusicecnedyroujue Kpumepuu OUEHKU A6J1A-
I0MCA RPUMEPHBIMU U MOZYH KOPPEKMUPOBAMbC):

3 0ansa (MU OLEHKA «OTJMYHO») BBICTABIIAETCS 00y4aromeMycsi, eciiu
OH IPUHUMAET aKTHUBHOE ydacThue B Oecelie mo O0IBIIMHCTBY 00CYKIaeMbIX BO-
NpocoB (B TOM YHCII€ CaMbIX CJIOXKHBIX); JIEMOHCTPUPYET CHOPMHUPOBAHHYIO
CIIOCOOHOCTH K JUAJIOTMYE€CKOMY MBIIICHUIO, MPOSIBIISIET YBAKEHUE U MHTEPEC K
WHBIM MHEHHSIM; BJIaJIeeT MTyOOKUMU (B TOM YHUCIIE JOMOJHUTEIbHBIMU) 3HAHU-
SMH TIO CYIIECTBY OOCYKIa€MbIX BOIPOCOB, OPATOPCKUMHU CIOCOOHOCTSIMH U
MpaBWJIaMHU BEACHUS MOJIEMUKH; CTPOUT JIOTHUYHbBIE, apTyMEHTHPOBAHHBIE, TOY-
HbIE M JIAKOHUYHBIC BBICKA3BIBAHUS, COMPOBOXKIAEMBIC SIPKUMH IMPUMEPAMU;
JIETKO W 3aMHTEPECOBAHHO OTKJIMKAETCS HAa HEOXUIAHHBIC PaKypchl Oecesbl; He
HY>X/1a€TCSl B YTOUHSIOIMIMX U (WJIK) AOMOJHUTEIBHBIX BOIIPOCAX MPENoJaBaTes.

2 0aju1a (MU OIIEHKA «XOPOII0») BBHICTABISAETCS O0ydYaroIIeMycCs, eCliu
OH MPUHUMAET y4yacThe B 00cyxaeHun He MeHee 50% AMCKYCCHOHHBIX BOMPO-
COB; MPOSBIISET YBAXKCHUE U MHTEPEC K MHBIM MHEHMSM, JI0KA3aTEJIbHO U KOP-
PEKTHO 3aIMIIAET CBOE MHEHUE; BJIaJIEeT XOPOIIUMHU 3HAHUSMU BOIIPOCOB, B 00-
CYXKJICHUM KOTOPBIX MPUHUMAET Y4acTHUE, YMEET HE CTOJIbKO BECTH MOJIEMUKY,
CKOJILKO y4aCTBOBaTh B HEU; CTPOUT JIOTUYHBIE, ApTYMEHTUPOBAHHbBIC BHICKA3bI-
BaHMS, COIIPOBOK/IAEMbIE MOIXOSIINMU TPUMEPAMHU; HE BCETa OTKIMKAETCS Ha
HEOXUJAHHBIE PAKypChl OECe/bl; HE HYXKJIAETCS B YTOUHSIOMMX U (WJIU) JIOTOJI-
HUTEJIbHBIX BOMIPOCAX MPENoiaBaTesl.

1 6ana (unu OIEHKAa «yJOBJIETBOPHUTEIBLHO0)») BBICTABISACTCA O0ydaro-
eMycsi, €CIM OH MPUHUMAET ydyacTue B Oecelie Mo OJHOMY-IBYM HaubOoliee
MPOCTBIM OOCYKJIaeMbIM BOIMPOCAM; KOPPEKTHO BBICIYIIMBACT WHBIE MHCHHUS;

HEYBEPEHHO OPHUEHTUPYETCS B COJEPKAHUHM OOCYXXJIaeMbIX BOIPOCOB, MOPOH



JIOTyCKasi OMIMOKH; B MOJIEMHUKE MPEINOYNTACT 3aHUMATh TIO3UITUIO0 3aMHTEPECO-
BAHHOT'O CJYIIATEJs; CTPOUT KPATKUE, HO B 1I€JIOM JIOTUYHBIE BBICKA3bIBAHUA,
COMPOBOXK/IaeMble HauOoJiee OUYEBHUIHBIMU MPUMEPAMH; TEPSETCS MPU BO3HUK-
HOBEHUHW HEOKUJAHHBIX PAKypCOB OECEIBl M B 3TOM CIIy4ae HYKIACTCS B yTOU-
HSIOIIMX U (WJIM) JOTIOJIHUTENIbHBIX BOMPOCaXx MPEenoaaBaTesl.

0 6a/10B (MM OIICHKA «HEYJOBJIETBOPHUTEIbHO)») BBICTABISIETCS 00Y-
YaIOLEMYCsl, €CJIM OH HE BIJIAJIEET COJEPKAHUEM OOCYKIAEMbIX BOIPOCOB HIIU
JIOMYCKaeT TpyOble OUIMOKHW; MacCMBEH B OOMEHE MHEHUSMM WIM BOOOIIE HE
Y4acTBYET B JUCKYCCHUU; 3aTPYAHIETCSA B MOCTPOEHUU MOHOJIOTHYECKOTO BhICKA-
3bIBaHUS U (WJIM) JOMYCKAET OMIMOOYHBIC BBICKA3bIBAHUS; TOCTOSIHHO HYK/1a€TCs

B YTOUHAIOIIHNX U (I/IJ'II/I) AOITIOJIHUTCIIBHBIX BOIIPOCaXx IIPCIIOAaBaTCIIAd.

1.3 IIPOU3BO/ICTBEHHBIE 3A/[A9H (ananozuuno oghopmaaiomcs
6ce KOMNEemeHmHOCMHO-OPUEHMUPOGAHHbIE 3a0auu, 6 MmOoM Yucie Kelic-
3a0auu u cCumyauuoHHbsle 3a0auu; Mo2ym Ovlmb CMPYKMYPUPOBAHbL NO Mme-
mam (pazoenam) OuCUuUNIUHbL, KAK NOKA3AHO HUMCe, UIU MO2ym Obimb npuee-
0€Hbl 6 UeioM no oucyuniune (0e3 yKazaHua HOMepPo8 U HAUMEHOBAHUI meMm
(pazoenos) oucuyuniunol)).

IlIpouzeoocmeennasn 3a0aua Ne 1

[IpreMHUK pacnoJIOXKEH Ha pacCTOAHUMU | KM OT 5-BaTTHOTO NEpenaTyrKa,
Hecymas yacrora f= 1900 MI'n. Cuurtarh, 4To 00€ aHTEHHBI PACIIOI0KEHBI B CBO-
00JIHOM MpocTpaHCTBE U UMeI0T ko3 duimenTsl yeuwienus Gr = 1, Gt = 2. Haiitu:

a) MOILHOCTh Ha BBIXO/I€ MPUEMHOM aHTEHHBI Pr ;

0) aMILTUTY 1y DJIEKTPUYECKOTO OIS BOJIU3U MIPUEMHON aHTEHHBI,

B) HalpsDUKEHUE CUTHAJA, MPUJIOKEHHOE Ha BXOJIE€ MPUEMHHUKA, €CIU BbI-
XOJIHO€ CONPOTUBIIEHHE aHTEHHBI 50 OM U OHa CcOrJIacoBaHa C IPUEMHHUKOM.

IlIpouzeoocmeennasn 3a0aua Ne 2

MoOUIIbHBIA TIPUEMHUK PACIOJIOKEH Ha PACcCTOSHUM 5 KM OT 0a30BOH
CTAaHUUH U UCIOJb3YET B KAUECTBE aHTCHHbI YETBEPTHBOJHOBBIN Aumnosb. Ha pac-

CTOSIHUM | KM aMIUIMTyJa 3JieKTpuueckoro mojsi coctaBuia 10-3 B/m. Yacrora



900 MI'n. Haitn:

a) UTMHY 1 YCWJICHHUE PUEMHON aHTCHHBI,

0) MOIIHOCTh Ha BBIXOJC NMPHEMHOW aHTCHHBI Pr , eciau mcronb3yercs 2-
Jy4deBasi MOJIEb PACTIPOCTPAHECHUS PAIHNOBOJH.

BricoTa nmoaBseca uznyyaronieid anTeHHsl S0 M, mprueMHOu - 1.5 M.

IlIpouszeoocmeennasn 3aoaua Ne3

[[lupuna nonHoro crnektpa cuctemsl cBsizu ¢ YPKcocrasmsier 12,5 MI'w.
3amuTHbIi yacToTHbIM nHTEpBai 10 kI'1. [Tonoca yacToT oHOro Kanana pasHa 30
kl'. OnpenenuTs YuCio TOCTYIMHBIX KAHAJIOB

Ilpouzeoocmeennasn 3a0aua Nod

CpaBHUTH CHIEKTpaIbHYIO 3P(HeKTUBHOCTE cucteM cBsizu FDMA u TDMA,
€CJIM B CHCTEME C YAaCTOTHBIM pa3JIeJICHUEM KaHaJOB MOJjoca pabounx 4acToT Ka-
Hasa paBHa 10 k' u Takux kaHajoB 3. CKOpOCTh mepefaun Kaxxaoro kanama 10
k0/c. Cuctema TDMA umeet nosnocy pabouux yac- ToT 30 k'l 1 UMEET CKOPOCTh
nepenaun 30 k6/c. Kaxnprit kaap coctout u3z 3 paboymx UHTEPBAJIOB.

Ilpouzeoocmeennasn 3aoaua Ne5

[Ipu xBagparypHoii amMmIUTyIHO-(a3zoBor Monyssinuu (KAM) ucmnomnb3y-
10Tcsa 4 rpananuu gasbl CUTHANA, TaK 4TO 00pa3yloTCs JIBa HE3aBUCHMbBIX KaHala
CBSI3HM, CUH(A3HBIN U KBaJIpaTypHBIM, B KaXJA0M U3 KOTOPBIX UCHOJIb3yeTca L aM-
IUTMTYIHBIX 3HaueHuu curdana (L/2 monoxkutenbHoN nonspHocty u L/2 otpuna-
TeIbHOU nossipHocTH), uToro M=L2..ITpu L = 2 nonyuyaem uzBectuyro ®M-4.

Tpebyetcs onpeneauTb CKOPOCTh Mepeayl B KaHaJIe TOHAJbHONW 4acCTOThI
B COOTBETCTBHH C MpeJyiaraeéMod TaOJuIed s MOIYJSIHUA CUTHAJIA METOJIOM

KAM.

Yucno 2 4 8 16 32 64 128
AMIUIUTY THBIX
yposueii (L) cur-
Hana KAM

F cums. I'il 2400 |2400 (2400 |2400 |2400 (2400 (2400

Yuciio OUT HA OIUH
cumBoi, 10g,M
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IlIpouszeoocmeennasn 3a0aua Neb

B pannokanane npu BO3IEUCTBUY OPTaHU30BAHHOU IIYMOBOM ITOMEXH
(W1 cphIBE CHHXPOHM3AIIMY KaHAJla CHHXPOHU3AIMH CJIOB) BEPOSTHOCTH OIIMOKH
Ha out p=0,5.

OnpenenuTth YUCI0 U30BITOYHBIX OUT I, KOTOPOE HEOOXOIUMO I00ABUTH K
nakety nH(GopManroHHBIX OUT K JIUII  0OHapy>KeHHs OIIMOOK, YTOOBI 32 BpeMs
nepeIaur makeTa BeposTHOCTh (POPMUPOBAHUS JIOKHON KOMAHIbI HE TIPEBHIIIIAia
Besianael P =107

IlIpouzeoocmeennasn 3aoaua Ne7

Bripazute gormiepoBckoe cMelieHre 9acToTel A f | B 3aBUCHMOCTH OT 3Ha-
YEHUS paauaIbHOW CKOpocTH V NIBWKCHHS TepeAaTdnka WIW MPUEMHHKA JTBYMS
croco0amu:

* 4epe3 4acTOTy PaJMOCUTHANIA U OTHOIIIEHHE V K CKOPOCTH CBETA;

* yepe3 otHomieHue V/A rioe A— JIrHa BOJIHBIL.

Ilpouzeoocmeennasn 3aoaua No§

Ecnu curnan mepenaercss Mo KaHajldy CBSI3U C IIyMaMH, TO BO3MOXKHa JIU
nepeaada CoOOIMEeHNH o0 ATOMY KaHamy cBsi3u O0e3 ommoOok? Ecnm ma, To kakue
napaMeTphl epeaud OrpaHUYMBalOT UTYMbI KaHala CBS3H.

IlIpouszeoocmeennasn 3aoaua Ne9

[Tonb3ysice BeipaxkenueM llleHHOHA AJ1 MPOMYCKHOM CIOCOOHOCTH KaHaia
csi3u R = AF Log,(1 + P./P,,) BeIpasure oTHOuIeHHE P./P,, depe3 oTHOmeHne h’
= 2E4/ N, u HaiinuTe Boipakenne it h” kak GpyHKImio oTHOmeHHs R/AF.

Halinure MHWHUMaTbHO-BO3MOXKHOE JIOCTIDKUMOE 3HAUCHUE BEIMYUHBI
h®mist KaHana cBsi3i. Beipasute 3Ty BEJIIMYUHY h®B, 1B ¥ cpaBHUTE €€ C BEIMUMHOM
h? = 10,5 1B TpeGyeMoii /s MONyYeHHs BEPOSITHOCTH OMMOKY Ha 61T p=10"° mpu
nepenavye WHGOpMaLUK MPOTUBOMNOJIOKHBIMUA CUTHaANIaMu 0e3 u30bpiTounocTu. Ka-

KHEC 3aKJIIOYCHUS MOZKHO CACIIATE B PE3YJIbTATC 3TOI0 CPaBHCHHA O BO3SMOKHOCTAX



HOMeXOYCTOP'I‘IHBOFO KOJUPOBAHUA B KaHAJIaX CBs3H?

Ilpouseoocmeennasn 3a0aua Nol()
i1 nByxJrydeBO¥ MoOes M KaHajla CBSI3W JJIA BpeMeHU 3alia3JblBa-
HUS OJHOTO JIy4Ya MO OTHOIIEHUI0 K JIPYTOMY Tsan OIPEJIETUTH HEOOXO0TH-
MBI Pa3HOC YaCTOT MEKIY N HEeCyIIMMHU YacTOTaMH, IiepelaBaeMbIX O]I-
HOBPEMEHHO [Jid IIOJIydeHHSA N -KPAaTHOI'0 PAa3HECEHHOI'0 HO YacTOTe

mpreMa

IlIkana ouenusanusn: 3 dainvHas.

Kpumepuu ouenueanusa (nuscecnedyrowjue Kpumepuu OUeHKU A671-
10MCA RPUMEPHBIMU U MOZYH KOPPEKMUPOEAMbCA):

3 0asns1a (MU OLICHKA «OTJIMYHO)») BBICTABIISIETCS O0YUYaIOIIEMYCsl, €CIIH
3a/laya penieHa MpaBUJIbHO, B YCTAHOBJICHHOE MpPEMojiaBaTejeM BpeMsl WU C
OTIEPEKEHUEM BPEMEHH, MPU ATOM OO0YYAIOIIMUMCS MPEIJIOKEHO OPUTHMHAIBHOE
(HecTaHmapTHOE) penieHue, win Haubosee d3PpheKTUBHOE pelieHue, win Haubo-
Jiee palMoHaIbHOE PEIICHUE, WIH ONTUMAaIbHOE PEILICHHE.

2 6ana (MM OLICHKA «XOPOI0») BBICTABISAETCS 0OydYaromemycs, eCiu
3a/1aya pelieHa MPaBHJIbHO, B YCTAHOBJICHHOE TIPETIOAaBaTEIeM BPEMS, THIIOBBIM
CrocoO0OM; JTOMYyCKAETCsl HAJTMYMe HECYIIECTBEHHBIX HEI0YETOB.

1 0ana (WM OlleHKa «yA0BJETBOPUTEIbHO») BBICTABJISETCS 00yUaro-
EeMyCsl, €CIM MPU PEIICHUH 3aJ1a4d JTOMYIIEHbI ONMTMOKA HEKPUTHYECKOTO Xa-
pakTepa u (WJK) IPEeBBIIIEHO YCTAHOBICHHOE MPENOo1aBaTesieM BpeMs.

0 0an0B (UK OLICHKA «HEYA0BJETBOPHUTEIbHO») BBICTaBIsIeTCA 00Y-
YaIomEeMyCsl, €CJIM 3a/1adya He PEIlleHa WU TPHU €€ PEIICHUH JTOMYIIEeHBI TpyObie

OIIIUOKH.

2 OIIEHOYHBIE CPEJICTBA JJI5I IPOMEXYTOUYHOM AT-
TECTAIIUN OBYYAIOIIIUXCHA



2.1

BAHK BOITPOCOB " 34/JAHHH B TECTOBOH ®OPME

Bomnpocs! B 3akpbITOi (hopme

1. Yro sBnsieTcs IICPBBIM CBA3SYIOIIUM 3JICMCHTOM MCIKAY aHAJIOI'OBBIM H

M(POBBIM YYaCTKaMH TPaKTa rnepegadn?

A) Anasioro-ungpoBoii npeodpasoBarelib
b) lludpo-ananoroseiii mpeodpazoBarTesb
B) Koaep peun

I') Konep kanana

2. Kak Ha3pIBaeTcs IIponeccC KOAUPOBAHUA I/IH(l)OpMaI_[I/II/I, HOquaeMOﬁ oT

MCTOYHUKA UHpopMaIuu, B popmy, Haubosiee yA0OHYIO JIJIsl IEpeAadu 1Mo KaHaly

cBsaA3u?

A) demonynsamus

b) Monyasinus

B) KananbHoe konupoBaHue
I') CBepTouHOE KOIUPOBAHUE

3. Ecimm QJICKTPOMAIrouTHAs BOJHA CTAJIKUBACTCA C FJ'I&I[KOIZ IIOBCPXHO-

CTBIO, pa3Mep KOTOPO MHOTO OOJIbINE JUIMHBI BOJIHBI CUTHAJIA, TO BO3HHUKAET d(h-

(ekT:

A) Hudpakuu

b) PacceuBanus

B) Orpaxkenus

4. Yto He onmpenenseTcs CTaHIapTOM JIUIS CeTeil OeCITPOBOIHOTO T0CTyIa?
A) Tun ucnosb3yeMbIX aHTEHH

b) ITapameTpsl 4aCTOTHOTO IJIaHA

B) CtpykTypa kaHaoB ynpaBieHUs

I') Meton moynsiiuu;

5. COBOKYMHOCTh MEp MO 00ECTIEUCHUI0 BO3ZMOXXHOCTH TMapaiIeIbHON pa-

OO0THI MHOTHX MOJIb30BaTeIeH OECIIPOBOAHOM CETH CBSI3U TO?



A) [onsipuzalimoHHOE pa3aeieHue

b) MHOrocTaHUMOHHBIN JOCTYII

B) IlpoctpancTBeHHOE pa3/ieneHue

6. I[Ipu kBagpaTypHOi (Pa30BOV MAHMITYISIIIUM Y€MY COOTBETCTBYIOT 3HA-
yeHus (as3bl U3IIy4aeMoro curHasia?

A) IBym OuTam nHopmanumn

b) Onnomy Outy nnpopmanuu

B) Yetsipem Outam undopmManuu

I') Bocemu Outam unpopmanuu

7. Kak pa3zpensercd MOTOK LHU(PPOBBIX JAaHHBIX HAa BXOJI€ KBaJpaTypHOIO
dazoBoro MoaymsTopa?

A) IloTOoK JaHHBIX JACIUTCS HA YETHIPE MOTOKA OUT;

b) IToToK TaHHBIX JEJUTCH HA YeTHbIC H HeYeTHbIE OUTHI

B) IToTok 1aHHBIX HE AETUTCS

I') TloTok maHHBIX HE AETUTCA HAa 2 CUH(A3HBIX U 2 KBaJIpaTypHBIX KaHajIa

8. IIpu kakoM crocobe KaHaJIbHOTO KOJMPOBAHHUSA B COCTaB OJIOKa BBIXOJ-
HOM MH(POPMALIMK BKIKOYAETCS OJHOCTBIO OJIOK BXOAHOW HHPOpManuu?

A) Ilpu cucremaTn4eckoM 0JI0YHOM KOJAMPOBAHUM

b) [Ipu cBepTOUHOM KOAMPOBAHUU

B) [Ipu 6;104HOM JUaroHaqIbHOM NEPEMEKECHUU

9. PamuanbHO-30HOBAsi CETh PAaUOCBS3M, MpEJHA3HAYEHHAs IS TIPEeJo-
CTaBJICHUSAIOIB30BATENSIM YCIYT CBSA3M C Kau€CTBOM, HE YCTYNAIOLIMM KayeCTBY
IIPOBOJIHBIX CUCTEM CBSI3U ATO:

A) CeTb paguoaocTyna

b) Onopnas ceTh

B) bazoBas cetb

I') TpancnoptHas ceTh

10. Yem ompenensieTcsi COBOKYNMHOCTh MapaMeTPOB U XapaKTEPUCTUK MPU-
€MHHKOB, MIepeJaTunKOB, aHTEHH, BUJ0B MOAYJISIMH, CIIOCOOOB pa3/iefieHUs] KaHa-

JIOB, AYTUIEKCHBIX KaHAJIOB, BPEMEHHOW CTPYKTYpPOU KaJapoB?



A) Paqnounrtepdeiicom

b) IIpoTokxonom obmena

B) IlapameTpamu onopHo# ceTH

11. Yem pernaMeHTHPYIOTCS TpaBuja B3aHUMOJCHCTBUS aOOHEHTCKHUX
CTaHIUi ¢ 6a30BOM cTaHIMEN MpU JOCTYIE U MOJYYSHUH YCIIYT CBSI3U, ONpeaes-
IOIME CTPYKTypa MAaKeTOB, KAJIPOB, MOJIEH W MX Ha3HAYEHUE, a TaKXKe JEUCTBUS
a0OHEHTCKHUX CTAHINI U 0a30BBIX CTAHIMI?

A) Pagnounrtepdeiicom

b) IIporokoJiom o0MeHa

B) [Tapamerpamu 6a30Boii cetu

I') [TapameTpamu onopHoii cetu

12. K kakoMy TUIy ceTeii MO>KHO OTHECTH OCCIpPOBOJHBIE CETH C B3aUM-
HOM yJQJIEHHOCTh YCTPOMCTB Ha PACCTOSIHUU J10 COTEH METPOB U MOILHOCTBIO I1€-
penatuuxoB 10 100 MBT 1 npegHazHaueHHbIe 111 00BEAMHEHUS YCTPOIMCTB B Mpe-
Jienax JIOKaJIbHOM 30HBI (34aHusl, TPYIIbI 31aHU)?

A) Jlokanbnbie cetu (WLAN)

b) I'oponckue cetu (WMAN)

B) 3onanbnbie cetn (WZAN)

I') [Tepconanbubie cetn (WPAN)

13. Kakoit u3 cnernudukanumii crangapTa He MPEIyCMOTPEHO BEICHHE pa-
TMoo0MeHa MeX Iy yCTpoicTBaMHu B mojioce yactot 2400 — 2483,5 MI'ni?

A) IEEE 802.11b

b) IEEE 802.11g

B) IEEE 802.11a

I') IEEE 802.11n

14 Ha ocHOBe KakuX CTaHAAPTOB M TEXHOJIOTHI HENb3sl MOCTPOUTH Oec-
npoBoAHbIe nepcoHanbHuble ceTh (WPAN)?

A) Wi-Fi (IEEE 802.11b)

b) Bluetooth (IEEE 802.15.1)

B) ZigBee (IEEE 802.15.4)



I') IEE802.15.3a(UWB)

15 Kakoe MakcuManbHOE YMCIO AKTUBHBIX aOOHEHTOB JIOKAJIBHOM CETH
Wi-Fi MoXkeT OBbITh IOAKIIIOUEHO K OJHON TOYKE AOCTyma?

A)8

b) 16

B) 255

I 32

16. Kakoii o0s13aTesbHBIA MeXaHW3M IMIU(PPOBAHUS UCIIONB3YETCS B CETAX
crangapta [EEE 802.117

A) WEP

b) WPA u WEP

B) WPA2

I') Hu oauH U3 yKa3aHHBIX

17 Kakum u3 CTaHIapTOB MPEAYyCMOTPEHO BEACHHE PATUOOOMEHa MEXIY
YCTPOMCTBAMHM TOJIBKO B mosioce 4acToT 5,15-5,35 I'T'u u 5,725-5,825 I'Tu?

A) IEEE 802.11a

b) IEEE 802.11b

B) IEEE 802.11g

I') IEEE 802.11e

18. Yem ompenensieTcs MaKCHMAaJlbHOE YHWCIIO TOJB30BATENEH, MOIKIIO-
YEHHBIX K OJJHOM Touke noctyna Wi-Fi?

A) OrpannyeHus MU BBIJIEJIEHHOTO YaCTOTHOTO JIMaNa3oHa

b) Orpannuyenusimu IP-nporokosa

B) OrpanuueHusiMu 4mcia MOJHECYIIUX YacTOT

I') Orpannuenusimu Texnonoruu koauposanus PBCC.

19. KakuM u3 yka3zaHHBIX CTaHJApTOB HE MPEAyCMOTpEeHa Iepeaada JaH-
HBIX CO CKOPOCThIO0 54 MOuT/cex?

A) IEEE 802.11b

b) IEEE 802.11g

B) IEEE 802.11n



I') IEEE 802.11ac

20. Kakoif ctaTyc MMEIOT CTaHAApThl, MPUHUMaeMble MexayHapOAHbIM
Coro3oM DneKkTpocBsa3u?

A) PekomeH1aTenbHbIN

b) 3akoHoaTenbHBIM

B) OGs3aTenbHbIl

Bonpocsl B 0OTKpbITOM (hopme.

1. Tlpuxox curHana B TOUKY IpUeMa B pe3yJIbTaTe NEPEOTPAKEHUS OT Ipe-
IISITCTBUM — 3TO. ..

2. Ilpouecc xomupoBaHus UH(POpPMAIUMHU, MOJTy4aeMOW OT MCTOYHUKA HH-
dbopmarnuu, B popmy, Haubosee yI00HYIO SISl Iepeaadyu Mo KaHaly CBSI3U — 3TO...

3. Ecam snektpoMarHuTHas BOJIHA CTaJKUBAETCS C HEPOBHOM MOBEPXHO-
CTBIO, WJIA MTOBEPXHOCTHIO, pa3Mep KOTOPOW CPAaBHUM WJIM MEHBLIE JJIMHBI BOJIHBI
CUTHAasa, TO BO3HUKAET d3P(DEKT ...

4. Ecnu »leKTpOMarHuTHasE BOJHA CTAJKUBAETCS C TJIAJKOW TMOBEPXHO-
CTBIO, pa3Mep KOTOPOl MHOTO OOJIbIIIE JUIMHBI BOJIHBI CUTHAJIA, TO BO3ZHUKAET 3(h-
GbexT ...

5. KBanparypnas amrmumryaHas monyisinus (KAM) sBisieTcst 4acTHBIM Ba-
PUAHTOM ............. MOIYJIALUN?

6. Kak oTimuyaercs CKOpOCTh mepenadnd OUT MCeBA0CIIyIaiiHOM MmociieoBa-
TEJILHOCTU OT CKOPOCTH Niepeaadyr HH(HOPMAIIUOHHBIX CUMBOJIOB?

7. Ilapametp, ompenensieMbplii MUHUMAJIbHBIM OTHOIIEHUEM CHUTHAJ/IIIYM
(OCILI), xoTopoe HEOOXOaUMO ISl TIepeay JAHHBIX Yepe3 KaHall C BEPOSTHO-
CThIO OMTOBOM OLIMOKH, HE MPEBBINIAIONIEH 3aIaHHYIO — 3TO. ..

8. Bua MHOTOCTAHIIMOHHOTO JOCTYIIA, MMPU KOTOPOM Ka)KIblii OUT MCXO/I-
HOT'O MOTOKA JJAHHBIX 3aMEHSETCSl Ha KOJOBYIO TOCJIEI0BATENHbHOCTh JIUHOM B 11,
16, 32, 64 u 1.11. 6ut (CDM-CcHUMBOIT) — 3TO...

9. IMapameTtp, onpenensieMblii OTHOIIEHUEM CKOPOCTH Mepeaavyn JaHHBIX K

HEOO0XOMMOM I0JIOCE MPOITYCKaHUs KaHaia — 3TO...



10 OTHoMIeHNE PACCTOSHUS MEXTY COCETHUMHU TOHAMHU K TAKTOBOW 4acTO-
TE€ CUTHaja Ha3bIBaeTCHl. . .

11. Ecnu npu aemMoayssiiiuy HEOOXOJIUMO 3HATh B TOUYKE IpueMa (B MpHU-
€MHOM YCTPOMCTBE) UCTHHHBIC 3HAYEHUS YaCTOTHl M HAYaJbHOM (ha3bl BHICOKOUA-
CTOTHOT'O HECYIIETO KoJeOaHus — TO 3TO. ..

12. Eciu npu AeMOAYJIAIIMU B TOUKEe MpHeMa (B IPUEMHOM YCTPOMCTBE)
HEOOXOJMMO 3HATh TOJHKO MCTUHHOE 3HAYECHHWE YAaCTOTHI BHICOKOYACTOTHOTO HE-
CYIIEro KojiebaHusi pU OTCYTCTBUHU MHGOPMAILIMK O HaYaJIbHOM (haze— TO 3TO...

13. OTHomieHWe IMTEIHHOCTH KAHAJIBHOTO CHMBOJIA K JUTUTEIHHOCTH
AJIEMEHTAapPHOTO CUMBOJIA PACIIMPSIONIETO TMCEBAOCTYYaiiHOTO CUTHAAa HA3bIBACT-
csl...

14. Ecnu nepuoj CKa4yKOB YaCTOThl MHOTO MEHBIIE JIUTEILHOCTA UH(OP-
MalMOHHOTO CUMBOJIA TC, TO CKAUKU HA3bIBAIOTCH. ..

15. B stom ciiydae, eciau 4acTOTa HECYIIEro KoJieOaHUsi U3MEHSIETCS He-
CKOJIBKO pa3 B T€UCHHUE MEpPEeAayu OJHOTO CUMBOJIA, TaK YTO OJIMH OUT mepeaaeTcs
Ha Pa3HBIX YaCTOTaX, TO CKAYKH HA3bIBAIOTCH. . .

16. Crioco6 pacmpeHus CIIeKTpa mepeiaBaeMoro CUTHaJa, MPU KaKOM H3-
Jy4eHHe OCYIIECTBISICTCS Ha KOPOTKUX MHTEPBajIaX BPEMEHH JTUTEIBHOCThIO TCK
U TIOJIOKEHMSI KOTOPBIX Ha OCU BPEMEHU OIPEAEIAeTCS MCEeBIOCTYYailHbIM KOJIOM
HA3bIBAIOTCS CKAYKaMHU TIO ...

17. [TapameTp aHTEHHBI, ONPEIETAEMbIil KaK OTHOIICHHUE MOIIHOCTHU CHT-
Haja, U3Ty4YeHHOTO B OMPEICICHHOM HAMpAaBIICHUH, K MOIIIHOCTH CHUTHAa, W3Jy-
4aeMoro ujealbHON HeHAMPABJICHHON aHTEHHOU B TIOOOM HAIMPaBIIEHUHU — 3TO. ..

18. [lapameTp, KOTOPHIM TPENCTABIAET COOON 3aBUCUMOCTH H3ITyYarOIINX
CBOMCTB aHTEHHBI OT IPOCTPAHCTBEHHBIX KOOPAUHAT — 3TO...

19. MeTon, mocpeaCcTBOM KOTOPOTO MPUHUMAEMBbIE TaHHBIE JENA0TCs 00-
Jiee TTIOX0KUMU Ha CITydailHbIe; MPU KOTOPOM ATO JOCTUTAETCS MyTeM NEPECTaHOB-
Ki OWTOB TOCJICIOBATEILHOCTH TaKUM 00pa3oM, YTOOBI MPEBPATUTH €€ U3 CTPYK-
TypUPOBAHHOU B TTOX0XKYIO HA CITy4alHYIO — 3TO......

20. IIpouecc, mpu KOTOPOM BBIMOJHSAET 00paTHOE MpeoOpa3oBaHUE CIy-



YaWHOM IMOCIIEI0BATEIBHOCTH C LIENBIO MOTYUYEHU UCXOOHOU CTPYKTYPUPOBAHHOMN

IIoCJIACA0BAaTCIbHOCTH OMTOB HA3bIBAIOT. ..

BOHpOCLI Ha YCTAHOBJICHHUE IMOCJIE€A0BATCIbHOCTH.

1.0HpCI[CJII/ITC IIOCJICOAOBATCIBHOCTD COOBITHI IIpHu UCIIOJIb30BAHNHN MCTOOA

aBTOMATHUYECKOT0 3alpoca MOBTOpHOU mepeaaun (Automatic Repeat Request -

ARQ)

A) Ilepenaua kaapa
b) Oxunanue nosrydeHus OATBEPKICHUS
B) Tloceinka crenyroiiero kajapa

2. OHpe,HeJII/ITG IMOCJICAOBATCIIBHOCTDb 3TAIIOB AOCTYIIA K CCTH B pPaCIIpCacC-

neHHoM pexume DCF

A) CUHXpOHM3ALMUS CTAHIIUN

b) B ynpasmstonux kaapax ACK u RTS/CTS nepenaua undopmanus o

BPCMCHU, HGO6XOI[I/IMOM IJI TICpCaavuu IakeTa

B) ®ukcarus okoHUaHUs Iepeaun Kaapa

I') OTcueT uHTEpBaIa BpEMEHH, paBHBIN MexKaapoBoMy uHTepBaiy (IFS)
3. YcranoBuTe nociie0BaTeIbHOCTh opMUpoBaHuUs pperiMa qTaHHBIX

A) 3aronoBok (pperima

b) Teno ¢perima

B) [locnenoBarensHOCTh MPOBEPKU Kajapa

4. YcraHoBHUTE MOCIEAOBATEIbHOCTh (popMupoBanus ¢opmara OOLIETO

kanpa MAC IEEE 802.11

A) Ilone «YnpaBieHue Kaapom»

b) [lone «MnenTudukaTop AIUTETLHOCTH/COETUHEHUS
B) Tlone «Anpeca»

I') TTone «YmipaBiieHre ouepegHOCTHIO

) Ilone «Teno xaapa»

E) ITone «KoHTposbHast TOCIE10BATENBHOCTh Kaipay»

5. YcranoBute nocienoBatenbHoCcTh popmupoBanuss OFDM curnana:



A) IIpeoOpazoBaHue MOCIEI0BATEIBHOIO MOTOKA OUT B NapaJIJIEIbHBIN

b) ®opmupoBaHrEe CUTHAIBHOIO CO3BE3MUS ISl KAXKI0M NOTHECYIIEH

B) O6parnoe npeobpazoBanne Oypbe

I') Hudpo-ananorooe npeodpazoBaHme

1) Monynsmus

6. YcTaHOBHUTE MOCIEIOBATENBHOCTD ACUCTBUH TpU MpueMe U o0paboTke
OFDM curnana:

A) leMonynsius

b) Ananoro-mmudpoBoe npeodpazoBaHme

B) Ilpsimoe npeoOpazoBanue Oypbe

I') KBagparypHast gemMoxysiius

J)IIpeobpazoBanre mapaaaeabHOTO MOTOKA OUT B MOCIIEIOBATEIbHBIN

7. YcTaHOBUTE MMOCIEAOBATEIBHOCTh 3JIEMEHTOB MOJIEIN OECIPOBOJHOTO
KaHaJla CBA3U C TIOMEXaMH

A) UcTounuk nHpopmMauu

b) Jlunus cBsizu

B) [IpueMHuk nnpopmanuu

I') UcTtounnk nomex

8. YcraHOoBUTE MOCIEAOBATEILHOCTh 3JIEMEHTOB (I0OJIEH) YyIPaBJISIOIIETO
¢peiima RTS (3anpoc Ha pe3epBUpOBaHUE CPEIbI)

A) KonTpons dpeitma

b) IIpogomkurensHoCTh (BpeMs nepenaun Gperima RTS)

B) MAC-anpec npuemMHuKa

I') MAC-anpec nepenaTunka

J1) KontposbHas cymma (peiima

9. YcraHoBuTe MOCIEAOBATEIHLHOCTh 3JEMEHTOB (TOJEH) yHpaBIsOLIEro
¢peiima CTS (oTBeT Ha pe3epBUPOBAHUE CPEIIbI)

A) Kontpons ¢peiima

b) IIponomkuTenbHOCTh

B) MAC-anpec npuemMHuKka



I') Kontponbras cymma peiima

10. YcranoBuTe MOCIEAOBATEIBHOCTh AIEMEHTOB (ITOJICH) YIPaBIISIONMIECTO
¢perima ACK (moarBepskiacHue niepeaayun Gppeiima)

A) KonTpons dpeiima

b) [IponomxurensHocTh ppeitma ACK

B) MAC-anpec npuemHuKka nojydaress ¢ppeiima

I') KontposbHas cymma peiima

11. YcraHoBuTe MoCie0BaTeIbHOCTh JIEMEHTOB (TI0JIeH) uHgopmayuon-
Hblx 2iemenmog (ppeiimoB o ctannapty 802.11

A) Kontpons dpetima

b) [IponomxurensHOCTh dpeitma

B) Undopmanus

12. VYcraHoBHUTE NOCIEAOBATEIBHOCTh 3JIEMEHTOB (IIOJIEH) CIYXEOHOro
dpeiima, UCTIONB3YIONIETO UHPOPMAIIMOHHBIE JIEMEHTHI U PUKCUPOBAHHBIE OIS

A) Kontpons dperima

b) [IponomxurensHOCTh dpeitma

B) Anpec Haznauenus

I') Anpec ncrounuka

JT) MAC-anpec 6ecipoBoHoii cetu — (BSSID)

E) ®ukcupoBanHoe mosIe

K) UndopmarimoHHbIe 371€MEHTHI

13. YcranoBuTe MOCIEIOBATEIBHOCTD JIEMEHTOB (TOJIe) dpeiiMa TaHHBIX
cranaapra 802.11

A) KonTpons dpeitma

b) [IponomxurensHOCTh Qpeitma

B) Anpec naznaueHus

I') MAC-aapec 6ecripoBogroii cetu — (BSSID)

J1) Anpec uctouHuka

E) Ynpasienue ouepeiHOCThIO

K) ITone3nas Harpy3ka



N) KonTponwsHas cymma dpeitma

14. YcraHoBuTe MOCIEIOBATENLHOCTh MPEOOPA30OBAHUS TEPEAABACMbIX
naHHBIX (pusnueckoro ypoBHs ctangapTa IEEE 802.11

A) HludpoBanue ctaHAapTHBIM (HpEiM-CUHXPOHU3UPOBAHHBIM CKpemOIie-
pom.

b) CepTouHoe koiupoBaHUE

B) [Tepemexenne qaHHBIX OJIOYHBIM HHTEPIUBEPOM

I') Monynsust

) ®opmuposanne OFDM-cumBona

15. YcranoBuTe mociaeqoBaTENbHOCTh IEUCTBUN NPHU NEPEMEKECHUU JTaH-
HBIX OJIOYHBIM UHTEPIMBEPOM

A) mepecTaHOBKa C IEJIbI0 O0ECIeUeHUs] TaKOW CHUTYyalluH, IPU KOTOPOU
CMEXHbIE OWUTBI HCXOAHOM IOCIIEAOBATEIBHOCTH HAXOIWINCh OBl HAa pPa3HbIX
(HECMEXXHBIX) TIOTHECYIIIUX

b) obecnieuenue cutyarnuu, mpu KOTOPOH CMEXHBIE OWTHI MCXOJHOU TO-
CJIEIOBATENIbHOCTU OBLIM MEPEHECEHBI MOMEPEMEHHO HAa MEHee U 0oJiee cTapuiue
pa3psbl CUTHAIBHOTO CO3BE3/IUsI OTOOpaKEHUSI CUMBOJIOB

16. YcraHoBHUTE NOCIEI0BATENBHOCT BBIIOJIHEHUS ONEepalvii IpU OTKPHI-
Toit ayrentudukanum kimentoB WLAN

A) 3anpoc ayreHTUPUKaIUU

b) [loaTBepkeHre yCenHon ayTeHTU(UKAIIUH

B) 3anpoc/ [loaTBepxaeHue accouuaiuu

I') [lepenaua dperima nanubIX, 3ammdpoBanubix WEP

17. YcraHoBuTE MOCIIEN0BATENbHOCTD BBIIIOJHEHUS ONEpaliil Mpu ayTeH-
Tuukanuu kmeHToB WLAN ¢ 001mum Kiro4om

A) 3anpoc ayreHTUQUKanuu

b) INoxareepkaenue ycnemnHoi ayrentudukamnuu, coaeprxainee Challenge
Text

B) 3ampoc accoumanuu, cogepskaniuii Challenge Text

I') TlonTBepsxieHe accolaIuu



J1) Ilepenaya ¢peiima nanubix, 3ammdpoBanabix WEP

18. YcraHoBHTE NOCIIEA0BATENBHOCTD AIEMEHTOB BXOJHOIO TPAKTA CXEMBI
nepeaayu 1udpoBoi nHGpopMaIuu

A) Konep kanana

b) Uctounuk nudposoit uadpopmaiuu

B) Konaep ucrounuka

I') Mopynsitop

19. YcranoBuTe mociie10BaTeIbHOCTh 3JIEMEHTOB BBIXOJIHOTO TpaKTa CXe-
MBI OECTIPOBOIHOM CHCTEMBI Nepeaayu HupoBoit nHpOpMaLUn

A) Jlekosiep UCTOYHUKA

b) dexonep kanana

B) [IpueMHuuk uudpoBoii nHdpopmanuu

I') Aemonynsitop

20. YcraHOBUTE MOCIEAOBATEIBHOCTh JACUCTBUN HPU MPOCTPAHCTBEHHO-
BPEMEHHOM KOJMPOBAHUH 2X2

A) mocnenoBarenbHbIN 1UGpoBoil MOTOK ¢ Bbixoga ALl ¢ momoikio
MYJIBTUIUIEKCOpA pa3IeisieTcs Ha JABa MapalieIbHBIX TOTOKA

b) mapamienbHbIil TOTOK MOCTYNAeT Ha MPOCTPAHCTBEHHO-BPEMEHHON KO-
nep STC

B) nonmoTok kogupyeTcst mpocTpaHCTBEHHO-BPEMEHHBIM KOJIOM

I') kax b1l U3 MOAMOTOKOB MOABEPracTC MOYJISIIUN

Bonpoc Ha ycTaHOBJIeHHEe COOTBETCTBHUA.

1. YcranoBuTEe COOTBETCTBUE THUIIOB CETEH U TEXHOJOTHM, HMCIOJIb3YEMbBIX
JUJISL UX OpraHru3aluu

1) WLAN

2) WPAN

3) WMAN

A) Wi-Fi

b) Bluetooth



Ja

B) WiMax
2. YcTaHoOBUTE COOTBETCTBHUE THUIIA CHUIHaJIa, OIIMChIBACMOI'0 BBIPAKCHUCM
1) s(t) = Asin(2w ft + ).
| «— sin(27kft)
s(t) = Ax~ 5 kD
- A

i

2) k=1,35...

A) CuHycouaaIbHbII aHAJIOTOBBIM CUTHAN

b) IIpsitmoyronpHBIN UGPOBOM CUTHAT

3. YcraHoBUTE COOTBETCTBUE MEXTY ITPOLIECCOM MOIYIUPOBAHMUS

1) B KOTOPOM 33/ICHiCTBOBAaHA OJTHA XaPaKTEPUCTUKA HECYIIIErO CUTHAJIA

2) B KOTOpOM SaﬂeﬁCTBOBaHLI HCCKOJIBKO XapaKTCPUCTUK HCCYHICTO CUI'HA-

A) FSK
B) PSK
B) QPSK
) QAM

4. YcTaHOBUTE COOTBETCTBUE MEX]y METOJOM JOCTyIa K cpefie B Oecpo-

BOJHBIX CETAX U HJHpHHOﬁ ITOJIOCHI KaHaJia Irepcaadun

1) Kaxxaoe ycTpoicTBO paboTaeT Ha ONpeAeICHHON YacTOTe

2) Kaxxplii mepeiaTyuk TpaHCIUPYET CUTHAI Ha OJTHOM U TOM JK€ 4acTOTe
A) TDM

b) FDM

B) CDMA

5. YcTaHOBUTE COOTBETCTBHUE MCXKOY HAa3BAHHCM BHUIAAd MOAYJIALHWHN W 4YHC-

JIOM OUT HA CUMBOJI

A) QPSK
b) QAM 16
B) 8-PSK
1) 2 Guta
2) 4 bura



3) 3 6uta

4) 8 our

6. YcTaHOBUTE COOTBETCTBHE MEXK/Iy THIIAMU U moaTunaMu kaapos MAC

A) KoHTpOabHBIE Kaapbl

b) NadopmarimonHbie Kaapbl

1) 3anpoc nepenauu (RTS)

2) Ioareepxaenue (ACK).

3) Jlanuble

4) Nannwie + CF-noarBepxnenue + CF-onpoc

/. YCcTaHOBUTE COOTBETCTBHE MEXKAY TUIIAMU U ToATUIIaMU KaapoB MAC

A) KoHTponbHBIE KaIpbI

b) Kanpe! ynpaBienus

1) Ompoc nociie BeIX01a U3 SKOHOMUYHOTO pesknuma (PS-onpoc)

2) "T'otoB k nepenaue" (CTS)

3) 3ampoc acconmanuu

4) O0bsBICHUE HATMYKS TpaduKa

8. YcraHoBuTE COOTBETCTBHE MKy THIIAMH M MoaTUIIaMU KapoB MAC

A) Kaapsl ynpaBneHus

b) Undopmarnmonusie kaapb

1) TIpoOHBIit 3ampoc

2) CurHaibHBIA Kap.

3) Hanusie + CF-onpoc

4) Naunbie + CF-monrBepkaeHne

9. YcranoBuTe COOTBETCTBHUE MexAy ypoBHsaMu mojenu OS| um ux mop-
YPOBHSIMH

A) Ou3NYECKHil YpOBEHb

b) KananbHblii ypoBEHb

1) lMonyposens PLCP, npeoGpa3ytomiuii hpeiiM B TOTOK OUTOB

2) Tlonyposens PMD, Moaymupyromuii MOTOK AaHHBIX

3) Ionyposenb LLC ocymiecTiser ymnpaBieHHE nepenadeii JaHHBIX U



o0ecrneunBaeT MPOBEPKY U MPaBUIBHOCTH Mepeaaur HHPOPMAIIUU MO COSTUHEHUIO

4) IMoxypoernb MAC ocymiecTBIsIeT ypaBiIeHNUE TOCTYIIOM K

10. YcraHoBuTE COOTBETCTBHE MapameTpoB (U3HUECKUX YPOBHEW CTaH-
JapTOB

1) Crannmapt 802.11b

2) Cranmapr 802.11¢g

A) MakcumainbHas CKOpOCTh nepefaun Aanubix 11 (Mout/c)

b) MakcumanbHas CKOpOCTh nepeiaun JaHHbIX 54 (MouT/c)

11. YcraHOBUTE COOTBETCTBHE IMapaMeTpPOB (PU3WYECKUX YPOBHEH CTaH-
JapTOB

1) Cranmapt 802.11b

2) Cranpapr 802.11g

A) Tun moxysiiun - QPSK

b) Tun monynsuu - QAM64

12. YcraHoBUTE COOTBETCTBHE MEXKAY PEKMMaMHU padOThl OECIPOBOIHOM
CETH M YKCIIOM 30H OOCITYKUBaHUS

A) Ad Hoc

b) UndpactpykTypHbIil pesxum

11

2)>2

13. YcranoBuTE COOTBETCTBUE MEXIY peKUMaMu pabOThl O€CIPOBOIHOMN
CETH U BO3MOKHOCTBIO O0BETMHEHUS TIOJICETEH

A) Ad Hoc

b) UndpactpykTypHbIit pesxum

1) O0ObearHEHHE HEBO3MOXKHO

2) O0beMHEHHE BO3MOXKHO 2 1 OoJtee

14. YcraHoBUTE COOTBETCTBME MEXKy METOAMH aTak Ha 3amn(pOBaHHBIC
JIaHHbIE, TIepelaBacMbI€ B JIOKAJIBLHON OECIIPOBOIHON CETH

A) INaccuBHbIe

b) AkTuBHBIC



1) Mcnonp3oBaHne OMpeAeNeHHBIX (PpeiMOB, COOpaHHBIX B OECIIPOBOIHOM
JIOKAJIIBHOM CETH

2) TToBTOpHOE KCIIOJIb30BAaHME BEKTOPA MHUIIMATU3AIINN

3) Manunynsmyst OuTamu

15. VYcraHoBUTE COOTBETCTBHE MapaMETPOB (PU3MYECKUX YPOBHEH CTaH-
JapTOB

1) Cranpapt 802.11a

2) Cranpapt 802.11g

1) YacrorHsiii quana3zon 5100 - 5183,5 MI'n

2) YactoTtHsiii quana3on 2400 - 2483,5 MI'n

16. YcTaHoBUTE COOTBETCTBUE MEKIY YIPO3aMU M pUCKaMH O€30M1aCHOCTU
OecrpoOBOAHBIX CETEN U METOJAMU UX pealn3aluu

A) ATaka «I10ACITyIIMBAHUE

b) Artaka «['nmymeHue KJIMEHTCKON CTaHIIUN

1) xorma noceutatorcss ARP-oTBeThI, Ha KOTOpBIE HE OBLIO 3ampoca, K Iie-
JIEBOM CTAHLIMU JIOKAJIBHON CETH, KOTOpas NEPEHANPABIISIET BECh ITPOXOISIINAN Ye-
pe3 Hee TpaduK.

2) xorja mpeaHaMepeHHass WM HelpeIHaMepeHHas WHTepPEepeHIIUs mpe-
BBIIIAET BO3MOXXHOCTH OTIIPABUTENS WM TOJIy4YaTessl B KaHAJE CBS3U

17. YcraHoBUTE COOTBETCTBUE MEXKIY YIPO3aMH U PUCKaMHU 0€30MacHOCTH
OecIpOBOHBIX CETEN U METOAAMHU UX pean3aliu

A) Ataka «I 'nmymieHne 6a30BOM CTaHIIUN

b) Artaka «['nymienue KIMeHTCKON CTaHIUI

1) xoraa ocyuiecTBIIeTCs PpeAHAMEPEHHAs BO3MOXKHOCTh MOJIMEHBI €€ ee
aTaKymoIIeN CTaHIIuEN

2) xorja mpeaHaMepeHHass WM HelpeIHaMepeHHas WHTepPEepeHIIUs mpe-
BBIIIAET BO3MOXXHOCTH OTIIPABUTENS WM TOJIydaTessl B KaHAJE CBA3U

18. YcTaHOBUTE COOTBETCTBUE MEKY TEPMUHAMHU U UX ONPEACICHUSIMU

A) Aytentudukanus

b) LlenocTHOCTH JTaHHBIX



B) KonduaeHnumaibHOCTh JaHHBIX

1) onpenenenne KCTOYHNKA UHPOPMAIIUHU, TO €CTh KOHEYHOTO ITOJIb30BaTe-
JIS1 UJIM yCTPOUCTBA

2) obecrieueHrne HeM3MEHHOCTH IAHHBIX B XOJI€ UX Tiepeadn

3) obecrieyeHrne MPOCMOTpa JIaHHBIX B MPUEMIIEMOM (hopMaTe TOJIBKO IS
JIMI, UMEIOIIUX MPABO HA JOCTYII K 3THUM JaHHBIM

19. YcraHoBHUTE COOTBETCTBUE MEXKY TEPMHUHAMH U UX OMPEICICHUIMU

A) OOt Ki1ro4

b) CexpeTHblii Kiro4

1) mudpoBoii KoM, UCMOIB3YyEeMbIH i muppoBaHUs/paciiPpPOBKH WH-
dbopManuu 1 NpoBepKH LU(PPOBBIX MOANHCEN

2) 1mudpoBOH KOJ, COBMECTHO HCIOJB3YyEMBbId IBYMs CTOPOHAMH JIJIsI
i poBaHus U paciu@pPOBKU JaHHBIX

20. YcTaHOBHUTE COOTBETCTBUE MEX]Ty TEPMUHAMU U UX ONPEACICHUIMU

A) CummeTpruyHoOe mudpoBaHue

b) AcummeTpuunoe mudpoBanue

B) IlotokoBoe mmdppoBanue

1) mmdpoBaHUe ¢ MOMOIIBIO CEKPETHBIX KIHOYEH, MPH KOTOPOM a0OHEHTHI
JIOJDKHBI COBMECTHO BBIOpATh €IMHBIM MaTeMAaTHYCCKUM aJropuTM, KOTOPBIA OY-
JI€T UCIOJIb30BaThCs A1 UG POBaHUS U pacin(PPOBKH TaHHBIX

2) mmdpoBaHKUe MPH KOTOPOM HCIONB3YIOTCS pa3Hble, HO B3aUMHO JIOTIOJI-
HSIOIIME IPYT ApYyTa KIOYH U aJrOpUTMbI IU(POBAHUS U pacIIu(PPOBKU

3) mudpoBaHue, MPH KOTOPOM BBITIOJHAETCS TIOOMTOBOE CIOXKECHUE IO MO-
IyJI0 2 KJIH0YEeBOW MOCIEI0BaTEIbHOCTH, TEHEPUPYEMOM aaropuTMoM mugpoa-

HH Ha OCHOBEC 3apaHCC 3alaHHOI'O KJIr04a, 1 HCXOHOTO COO6HI€HI/I$I

Illkana ouenueanusa pe3yibmamoé mecmupo6anus: B COOTBETCTBUU C
NEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHUHTOBOM CHUCTEMOU OILICHHUBAHUE
pPE3YNbTaTOB TMPOMEKYTOUHON aTTeCTallMi OOYYaroNIUXCsl OCYIIECTBISCTCS B

pamkax 100-0amyibHOM MIKAJbI, IPU 3TOM MAaKCUMAJIbHBIM O IO IPOMEKYTOU-



HOW aTTecTanuy o0ydJarmmxcs Mo o4Hol GopmMe oOydeHus cocTaBisieT 36 O6ai-
JIOB, TI0 OYHO-3a0YHOM M 3a04HOI (hopMaM 00ydeHus - 60 6amioB (YCTaHOBIEHO
nosnoxkennem I1 02.016).

MakcumanpHbI Ol 3a TECTUPOBAHUE MPEACTABISET COOOM Pa3HOCTH
JIBYX YHCEI: MAaKCUMAIBHOTO Oalljia 1Mo MPOMEKYTOUHOM aTTECTAIlMK IS JTaHHOU
dbopmbl o0ydenus (36 wim 60) 1 MaKCUMaJIBHOTO Oajia 3a pelieHue KOMIETEHT-
HOCTHO-OpPUEHTHPOBAaHHOM 3a1auH (6).

bamn, mosydeHHBI 00y4aronumcsi 3a TECTHPOBAHHE, CYMMHUPYETCS C
OaJI;IoM, BBICTABIICHHBIM €My 3a pelleHHne KOMITETEHTHOCTHO-OPHUEHTHUPOBAHHON
3a/1aum.

OO6mwmit 6am1 Mo MPOMEXKYTOUHOM aTTeCTAllMM CyMMUpPYETCs ¢ Oalljiamu,
MOJIYYCHHBIMHA OOYYAFOIIMMCS 110 pe3yiIbTaTaM TEeKYIIEro KOHTPOJIS YCIeBaeMo-
CTH B TEUEHHE CEMECTpa; Cymma

0an106 nepeeooumcs 6 OUEeHKy no wkaie (yKazamov HYHCHOe: NHO 5-
0anbHOU WiKae UIu OUXOMOMUYECKOU wKae) ciedyrouwum oopazom (npuese-

Cmu 00HY U3 08YX HUNCECIEOYIOWUX MADIUY):

CoortserctBue 100-0aJUIbHON U 5-0aJUILHOM KA

Cymma 6annos no 100-6arnvnon wkane

Quenka no 5-0an1vHoul WKale

100-85

OTJIMYHO

84-70 xopoulo

69-50 YIIOBJIETBOPHUTEIHLHO
49 u meHee HEYJJOBJIETBOPUTEIBHO
NI

CoortserctBue 100-0a/UTbHON M TUXOTOMHYECKOM IITKaI

Cymma 6annoe no 100-6annvuon wkane

OQueHnKa no OUXomoMUUECKoll uiKaie

100-50

3a4TCHO

49 1 MeHee

HC 3a4TCHO

Kpumepuu oyenueanusn pe3ynbmanmoe mecmupoeanus:
Kaxnprit Bompoc (3amanue) B TeCTOBOM (pOpMeE OIICHWBAETCS MO TUXOTOMHUYECKOW IIKaje:
BBIIIOJIHEHO - 2 0aJ1j1a, He BEIIOJIHEHO - () 0aJ110B.

3  KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3AJJAYH (npou3eoo-
cmeeHnHble (ulu cumyayuonnvle) 3a0auu u (unu) Keic-3aoayu)

Ilpouzeoocmeennasn 3aoaua No 1



[IpueMHUK pacnojioKEeH Ha pacCTOSIHUM | KM OT 5-BaTTHOIO MepenaT4yHKa,
Hecymas yactota f = 1900 MI't. Cuutarh, 4TO0 00€ aHTEHHBI PACIIOJIOKEHBI B CBO-
00JJHOM MpPOCTpaHCTBE U UMEIOT kKoddduimenTsl yeunenus Gr = 1, Gt = 2. Haiitu:

a) MOILIHOCTh Ha BBIXOJI€ PUEMHOM aHTEHHBI Pr ;

0) aMILTUTYy 1y 2JIEKTPUUYECKOTO MO BOJIU3U NPUEMHON aHTEHHBI;

B) HaNpsDKEHHE CHUTHaja, MPUIIOKEHHOE Ha BXOJI€ MPUEMHHUKA, €CIU BbI-
XOJIHOE comnpoTHBiIeHHE aHTEHHBI 50 OM 1 OHA COIIACOBAHA C TPUEMHUKOM.

Ilpouzeoocmeennasn 3a0aua Ne 2

MoOuIbHBI TPUEMHHUK PACHOJOKEH Ha PACCTOSHUM 5 KM OT 0a30BoOi
CTaHI[MU U UCIIOJIb3YET B KAU€CTBE aHTEHHBI YE€TBEPTHBOIHOBBINA AuNoib. Ha pac-
CTOSHUM | KM amIumTyja sjiekTpudeckoro noss coctaBmwia 10-3 B/m. Yactorta
900 MI 1. Hawu:

a) JUIMHY U YCUJIEHUE IPUEMHOM aHTEHHBI;

0) MOIIHOCTh Ha BBIXOJI€ IPUEMHOI aHTeHHBbI Pr , ecnu mcnomne3yercs 2-

Jy4yeBasi MOJEb PACPOCTPAHEHUS PAAUOBOJIH.

BricoTa nmoaBseca uznyyaronieid anTeHHsl S0 M, mprueMHOM - 1.5 M.

Ilpouzeoocmeennasn 3a0aua No3

[Iupuna nonHoro cnektpa cucrtemsl cBsizu ¢ YPKcocrasuser 12,5 MI'w.
3amuTHeIM yacToTHBIM MHTEpBaN 10 xI'1. Ilonoca wactoT oxHoro xkanana passa 30
kl'. OnpenenuTh YUCI0 AJOCTYITHBIX KaHAJIOB

Ilpouzeoocmeennasn 3aoaua Ned

CpaBHUTH CHIEKTpaIbHYIO 3P(HeKTUBHOCTE cucteM cBsizu FDMA u TDMA,
€CJIM B CHCTEME C YACTOTHBIM pa3JIeJICHUEM KaHaJOB MOJoca pabounx 4acToT Ka-
Hasa paBHa 10 k' u Takux kaHanmoB 3. CKOpoCTh mepefaun Kaxaoro kanana 10
k0/c. Cuctrema TDMA umeet nonocy pabounx gac- Tot 30 kI'11 1 uMeeT CKopocTh
nepemaun 30 k6/c. Kaxnprit kaap coctout u3 3 paboynx MHTEPBAJIOB.

Ilpouzeoocmeennasn 3aoaua Ne5

[Ipu xBagparypHoOii aMIIUTyIHO-(a3zoBoi Monyisiuun (KAM) ucnoms3y-

10Tcs 4 rpananuu (a3pl CUTHaNA, TaK 4TO 00pa3yroTCs JBa HE3aBUCUMBIX KaHalla



CBsI3U, CUH(A3HBIA U KBaIpaTypHbIH, B KaXKJI0M U3 KOTOPBIX UCIONb3yeTcss L am-

IUTMTYIHBIX 3HaueHnn curdana (L/2 monoxutenbHOoN nonspHocTy u L/2 otpura-

TeJbHOMU MospHOCTH), uToro M=L2..ITpu L = 2 nony4yaem uzBectyro ®M-4.
Tpebyetcst onpeaenuTs CKOPOCTh Mepeadyr B KaHale TOHAJIbHOW 4acTOTHI

B COOTBETCTBHM C TIpeiiaraéMou TaOJauIel sl MOIYJISIIIMA CUTHajda METOJIOM
KAM.

Yucao 2 4 8 16 32 64 128
AMIUTUTYTHBIX

yposHueii (L) cur-

Hana KAM

F cums. I'n 2400 (2400 [2400 (2400 (2400 |2400 (2400

Yuciio OUT HA OIUH
cumBoJ, 10g, M
R, out/c

Ilpouzeoocmeennasn 3aoaua Nob

B pannoxanase npu BO3I€MCTBUHA OPTaHU30BAHHOW IITYMOBOM IIOMEXH
(WM cpbIBE CHHXPOHHU3AIMU KaHajla CHHXPOHMU3AILUH CJIOB) BEPOSATHOCTh OLIUOKH
Ha out p=0,5.

OnpenenuTth YUCII0 U30BITOYHBIX OUT I', KOTOPOE HEOOXOIUMO I00ABUTH K
nakeTy MHPOPMaMOHHBIX OUT K JUIA  0OHapykeHUs OIIHOOK, YTOOBI 32 BpeMsi

nepeaur nakeTa BeposiTHOCTh (POPMUPOBAHUS JIOKHON KOMAaH/IbI HE MTPEBBIIIAa

Bermuniel P =107
Ilpouzeoocmeennasn 3a0aua Ne7
Bripazute fomiepoBckoe cMelieHne 4actoTel A f | B 3aBUCHMOCTH OT 3Ha-

YeHUS] pauaibHOW CKOpOCTH V IBIKEHUS TEepelaTyuka WU MPUEMHUKA JIBYMS

crrocooamu:

* 4€p€3 4aCTOTy paguoCuryaia i OTHOIICHUC Vk CKOPOCTH CBE€TA,

* yepe3 oTHomeHue V/A riae A— JIMHA BOJIHBI.

Ilpouzeoocmeennasn 3aoaua No§

Ecmu curnan nepeaacTcs Mmoo KaHajly CBA3M C IIyMaMH, TO BO3MOXHaA JIHU



nepeaada CoOoOIMEeHn o 3TOMY KaHany cBsizu 0e3 ommbok? Ecnu ma, To kakue
napameTphl TIepeiadi OTPAaHNYUBAIOT IITYMBI KaHajla CBS3H.

IlIpouszeoocmeennasn 3aoaua Ne9

[Tonb3ysick BeipakenueM llleHHOHA TSt IPOMYCKHON CIIOCOOHOCTH KaHaa
cs3u R = AF Log,(1 + P./P,,) BbIpasure oTHOuICHHE P./P,, depe3 oTHomeHne h’
= 2E4/ N, u HaiinuTe BeIpaxKeHHE IS h? kak byHKImio otHoIIeHus R/IAF.

Halimute MWHUMAaTbHO-BO3MOXHOE JIOCTHDKMMOE 3HAYCHHE BEITHMYUHBI
h?mist kaHana cBsi3i. Beipasute oty Benmmunny h’ B, 1B 1 cpaBHHTE €€ ¢ BEIMUYHHO!
h? = 10,5 1B TpeGyeMoii 11 IOy YeHHs] BEPOSTHOCTH OMMOKH Ha 6ut p=10"° npu
nepeaade nHoOpMaIMu IPOTUBOITOJIOKHBIMU CHUTHaJIaMU 0e3 m30bpITouHOoCTH. Ka-
KM€ 3aKJIFOUCHUSI MOKHO CJIeTIaTh B PE3yJIbTaTe ATOTO CPABHEHUS O BO3MOKHOCTSX

MTOMEXOYCTOMYHUBOTO KOAUPOBAHUSI B KaHAJIAX CBA3U?

Ilpouzeoocmeennasn 3aoaua Nol(
i1 nByxJIydeBO¥ MOJes M KaHajla CBSI3U JJIS BpeMeHU 3alla3JbIBa-
HUS OJHOTO JIy4Ya O OTHOIIEHWI0 K TPYTOMY Tsan OIPENIETUTH HEOOXOIH-
MBI pPa3HOC YaCTOT MEeKIY N HeCyIIMMHU YacTOTaMU, IiepelaBaeMbIX O]I-
HOBPEMEHHO [Jid IIOJIydeHHUS N -KPaTHOI'0 Pa3HECeHHOI'0 HO YacToTe

opueMa

Ilpouzeoocmeennasn 3aoaua Nel 1

JI71st MHOTOJTy4€BOTO CUTHAJIA C PACCESTHUEM TI0 3aJiepKKe AT U JITUTEIBHO-
CTBhIO KQaHAJIBHOTO CUMBOJIA T!

[TocTpouTh KpUBYIO MOTEPH B SHEPrETUKE PATUOJIMHUU 32 CUET MEKCHUM-
BOJIbHOUM MOMeXH L., B Ab B 3aBUCHMOCTH OT OTHOIIEHUS AT/ T}.

Ilpouseoocmeennasn 3a0aua Nel2

,HJIH MHOTOJIYy4CBOI'O CUT'HAJIa C PACCCAHUCM I10 3aCPIKKC Atn JJIUTCIBbHO-

CTBhIO KaHAJILHOI'O CUMBOJIA Tk-

OueHUTh BIUSHHUE MEKCUMBOJBHOW NMOMEXU M HAUTHU Ly, I  CHyYas,

KOrja Ha nepeaadyc AJIUTCIbHOCTD U3JIYUCHHA KaHAJIbHOI'O CMMBOJIda YMCHBIIACTCA



Ha BEJIMYHMHY AT T.€. MEPENATUUK BBIKIIOYAETCA HA BpeMs AT Mepes U3Ty4eHUEM
KaXKJIOTO CJEAYIOLIEro KaHalbHOro cuMBoia. CpaBHUTH € cuTyarueit no . 1 3ana-
YU C YYETOM CTaTUCTUKH MEpeaBacMbIX MOCIEI0BATEILHOCTENH CUMBOIOB «1» U
«O»..

IlIpouszeoocmeennas 3adaua Nel3

J1J1st MHOTOJIy4€BOTO CUTHAJIa C PACCESHUEM T10 3aJIepKKe AT U ITTUTEIBHO-
CTBhIO KAHAJIBHOTO CUMBOJIA Tk:

C ydeToMm moOBeACHUS KPUBOU MOTEPbh Ly MO M.1 3a7a4M ONpenenuThb
MaKCUMaJIbHO-BO3MOXKHYIO CKOPOCTh Tepeaul KaHaJdbHBIX CUMBOJOB R =1/t u
CKOpOCTh niepeaaun nHpopManuu R 6uT/c B 0JJHOM KaHaje 1Jid CIy4aeR:
®M-2 (R =Ry),

- - ®M-8,
- ®M-4;
- - KAM-16,

€CJIM paccMaTPHUBAETCS CETh CBSI3U C BEJIMUMHOW PACCESHHUS IO 3aJEPHKKE
At=3 MKC 1 gonyctumasi BeIM4nHa Ly, = | 1b.
Ilpouszeoocmeennasn 3aoaua Nel4

OyHKIIMOHAJIbHASA cXeMa IIPUEeMHOT0 YCTPOMCTBA, IIPeICTaBIeHHO-

I'o Ha PUCYHKE .
—>
. I Bastue

NepemHoxuTeNnb oTcHeTa

Curnan > c i)
T

c O4PK
—_—

Upsin(2nft +q)iO)

A

c.__.‘;: lo\—-.;:

L._:Jrsin( 2mjt +q}( 0)
n

PucyHOK - n-kaHaJIbLHBIN CUHXPOHHBIN JeMOIYJISTOP

[IpuarMaem, 4To B KaKJJ0M YaCTOTHOM KaHaJie MCIO0JIb3yeTcs pa3oBasd
MaHUIYJIAIUa paguocuraasia ga 180° (DM-2). Ha Bxome MHOrokaHa Ib-

HOI'0 CMHXPOHHOTI'O AeMOAYJIATOopa HeﬁCTByeT CHUTHAaJI



UBX(t) = ;’cl=1 UC SiIl(ZT[fk + on),
rne fy = ff( + AF, , tme AF; — IOOILIEPOBCKHUI CABUT IlepegaBae-
MO 4aCTOTHI fl!(, @x= @x(t)+ Qxo, , e @x(t) npuHrMaeT sHavenue 0 MiIn ©
IPY MAaHUMNYJIAIINYA PATIUOCUTHATIA, Pko, - HAYAJIbHAA (pa3a paJuocurHa-
ja B k-oM yacToTHOM KaHaJIe.
Ha Bxome cxemsl (prcyHoK 1) B moJtoce uactot Af meficTByer Iym ¢ pas-
HOMEPHOH CIIEKTPAJIbHOM ILJIOTHOCTHIO No

[TokaskuTe, YTO HA BXOJle HHTErpaToOpa ¢ CHHXPOHHBIM Pa3psaaoM
(mamrpumep, i1 kauasa vyactoTsl fi) npu U/2 = 1 cmekTpasabHAS ILIOT-
HOCTbH IIIYMOB B BuAeomoJjioce Oymer paBHa 2 No. Hapucyiite rpacdux
CIIEKTPAJILHOM IIJIOTHOCTH IIIyMa Ha BXOJe MHTerpaTopa ¢ CUHXPOHHBIM

pa3psIoM.

Ilpouszeoocmeennasn 3aoaua Nel5

QDyHKIIMOHAJIbHAA CXeMa IIPUEeMHOI0 YCTPOMCTBA, IpPeaCcTaBIeHHO-
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PucyHOK - n-kaHaJIbLHBIN CUHXPOHHBIN JeMOIYJISTOP

[IpuarMaeMm, 4To B KaKI0M YaCTOTHOM KaHaJie MCIOJIb3yeTcs (pa3oBast
MaHUIYJIAIUa paguocuraasia ga 180° (DM-2). Ha Bxome MHOrokaHa Ib-

HOI'0 CMHXPOHHOTI'O AeMOoAYyJIdATOopa ﬂ;efICTByeT CHUTHAaAJI



UBX(t) = 7I;L=1 U, Sin(ZT[fk + on),

rne fy = ff( + AF rae AF — IOIUIEPOBCKUM COBUI IlepegaBae-

K
MOt 9acTOTHI fi, Pk= @k(t)+ @ko, , TAe Qk(t) TpuHEMAaeT 3HaUeHTEe 0 MU T
IPpY MAaHUILYJIAITUN PaJTUOCUTHAIA, Pk, - HAYAJbPHAA (pa3a paIuocuTHa-
Jia B k-oM 4acTOTHOM KaHAaJIe.
Ha Bxome cxemsl (pucyHoK 1) B moJtoce uactot Af meficTByer 1ym ¢ pas-
HOMEPHOM CIIEKTPAJILHON ILJTIOTHOCTHI0 No

Omnpenenure MOJIOCY MPOITYCKAHUSI HHTETPATOpPa ¢ CHHXPOHHBIM pa3psaoM
JUTSL TUTEIIBHOCTH KaHAJIBHBIX UMITYJIBCOB T,. M HAWINUTE OTHOIICHUE MOITHOCTEH
CUTHAJI-IIIYM Ha BBIXOJIC MHTErPAaTOpa C CHHXPOHHBIM PAa3psOM Uepe3 OTHOIICHHE
sHeprum BxogHoro 6ura Pct.., (P=UZ%/2, Uc - aMmnTyaa BXOJHOTO JUISL CXEMBI
puc. 14 paguocurnana Ha vactore fj), kK crekTpaabHON TIOTHOCTH IIyMOB Ny Ha
BXOJIC CXEMBI

Ilpou3eoocmeennasn 3aoaua Nel6

Cucrema TakTOBOM CHHXPOHHM3AIMM HE JOJDKHA YXYJIIaTh OTHOIICHUE
CUTHAJI—IIIyM Ha BBIXOJIC¢ MHTETpATOpa C CHHXPOHHBIM pa3psioM Oojee yeM Ha
0,3 ab. OnpenennTs MaKCUMAIIBHYIO JIOMYCTUMYIO MOTPEITHOCTh CUCTEMBI TAKTO-
BOM CHHXPOHU3AIMH AT B IIPOIEHTAX MO OTHOIICHHIO K JUTUTEIILHOCTH CUMBOJIA T.

Ilpouszeoocmeennas 3aoaua Nell

3amana HeCTaOMIBHOCTHh YaCTOTHI T€HEpaTOopa TaKTOBOW YaCTOTHI MPUEM-
HiKa, paBHas 10 OTHOCHTENBHO TAKTOBOW YACTOTHI NPHHMMAEMBIX CHMBOJIOB
currana. [Tocne nepBoHavaabHOTO (ha3MPOBAHUS B MPUEMHUKE TAKTOBBIX HMITYJTh-
COB C HAa4aJlOM U KOHHOM NMPUHUMAEMBIX CHMBOJIOB CHTHAJIa 1O TIpeamMOyJie reHe-
paTop TAKTOBOW YacCTOTHl B NMPUEMHHUKE HE TMOACTPAWBACTCS IO MPHUHUMAEMBIM
WH()OPMAITMOHHBIM CUTHAJIaM.

OnpenenuTh 4epe3 KaKoe YUCIO MPUHUMAEMBIX CHMBOJIOB CHTHAjla CMe-
IICHUE TaKTOBBIX UMITYJILCOB CUCTEMbl CHHXPOHHU3AIIUA TAKTOBOM YaCTOTHl OTHO-

CHUTCJIBHO (1)pOHTOB IMPUHUMACMBIX CUMBOJIOB JOCTUTHET )IOHYCTHMOﬁ BCJIINYHHEI B



1%.

Ilpouszeoocmeennas 3aoaua Nel8

JIist cucteM Ha3eMHOM PajMoCBsI3U C MOOWJIBHBIMH TE€PMHUHAIAMH, KOTO-
pbI€ XapaKTEPU3YIOTCSI BCEHAMNPABICHHBIMU MEPEIAIONIMMU U TPUEMHBIMU aHTEH-

HamMu 0a30BOH CTaHIIUHU 1 TCPMHUHAIIOB (B a3HMYTaHBHOﬁ IUIOCKOCTH WJIM BO BCEHU

PuGuSup _ PuGpGppA®
anr2l  (4mr)2L

cdepe), UCTIONB3ys BhIpakeHue P, = JUJISL MOIITHOCTH TIOJIE3HO-

r0 CUTHaJa Ha BBIXOJIE MPUEMHON aHTEHHBI, OMPEJACIUTh KaK MPU OJUHAKOBBIX Py,
I u L Oyzner u3MeHsThCSA NMPUHUMaeMas MOUTHOCTh CUTHAja MpU U3MEHEHUU JHa-
Ma30Ha 4acTOT PAAUOJIMHUU.

Kakne amana3oHbl 4acTOT: METPOBBIA, IELUMETPOBBIM, CAHTUMETPOBBIN
WM MUJUIUMETPOBBIM SIBIISIIOTCS HAauOOJIee BBHITOJHBIMU MIPU CO3JaHUM TaKUX CH-
CTEM PANOCBS3U?

Ilpouszeoocmeennasn 3aoaua Nel9

B cetu cBsI3u MHTEpBaAN paccesHUs IO 3aEPKKEe NPUHUMAEMOr0 MHOIO-
Jy4eBOIO CUTHaNa paBeH 3 MKC. [[mst GoprOBI C 3aMHpaHUsSIMU CHUTHAaa KaXKIbIN
CHUMBOJI KOJIOBOTO CJIOBAa C MCIPABJICHUEM OLIMOOK MOCIE0BATEIILHO MEPEeaaeTCs
Ha CBOEH OTJEIBbHOM YacTOTE TaK, YTOObI CHMBOJIBI KOJOBOTO CJIOBa 3aMHpaJIU
HezaBucuMO. OnpeaeiuTh MUHUMAIbHBIN HEOOXOIUMBINA Pa3HOC MEXAY 4acToTa-
MU.

Ilpouszeoocmeennasn 3aoaua Ne20

B cetu cBsi3u, paboTaromeli B auanasone 4actot f=2 I'T'n (yirHa BOJTHBI A
= 15 cM) MOOWJIBHBIM TEPMUHAIT IPUHUMAET OTPAKEHHBIE OT OKPYKAIOIIUX MPE/-
METOB CHI'HaJIbI 0a30BOM CTaHIMK B YIJIIOBOM CEKTOPE 10 asumyty 180°

OnpenenuTs MNPOCTPAHCTBEHHBIM pPa3HOC MEXIY ABYMs aHTEHHAMH MO-
OWJIBHOTO TEPMHHAJIA B TOPU3OHTAIBHOM TJIOCKOCTH JIsi OOCCIICYCHHS JIBYKpAT-
HOT'O MPOCTPAHCTBEHHO-PA3HECEHHOIO MPUEMA;

Ilpouszeoocmeennasn 3aoaua Ne2l

B cetu cBsi3u, padoTaromeii B auamnasone dactot f=2 I'T'u (yirHa BOJIHBI A

= 15 cM) MOOWJIbHBIN TEPMHUHAJI MPUHUMAET OTPAKEHHBIE OT OKPYKAIOIIUX Mpe-



METOB CHT'HAJIbI 0a30BOM CTAHIMK B YIIIOBOM CEKTOpE 1Mo asumyty 180°

Onpenenutb Kakod MyTh JOJDKEH MPONTH MOOWIIBHBIA TEPMHUHAN, YTOObBI
MPUHUMAEMBbIN CUTHAJI U3MEHHWIICS OT HEKOTOPOM MaKCHMAalbHOW aMIUTUTYBI JI0
MHHHUMAaJIbHOM;

Ilpou3eoocmeennasn 3aoaua Ne2?2

B cetn cBs3u, paboTtaromieli B quamnazone 9actot f=2 I'T'n (yimHa BOTHBI A
= 15 cM) MOOWJIbHBIN TEPMUHANI PUHUMAET OTPAKEHHBIE OT OKPYKAIOIINX TIpe-
METOB CUTHAJIbI 0a30BOM CTAHIMK B YIJIOBOM CEKTOpPE 110 azumyTy 180°

Onpenenuts TpU CKOPOCTH ABMXKEHHUS MOOMiIbHOro TepmuHama V = 20
KM/4 OIpENEIUTh WHTEPBaAJl BPEMEHHON KOI€pEHTHOCTH NMPUHHUMAEMOro CUTrHaJla
KAaK MHTEpBaJI BpEMEHHU, B KOTOPOM OTMOAI0IIasi CUTHAala COXPaHSET CBOIO MOJISIp-
HOCTb OTHOCUTEJIBHO CPEHETO 3HAYEHUS 3aMHUPAIOIIET0 CHTHAJIA;

Ilpouszeoocmeennasn 3aoaua Ne23

[TpousBeaute npeodpazoBanue curHaia Ha npumepe OFDM-cuctems me-
penaun ¢ aByms QPSK-monynstopamu. QPSK-monymsius nuudpoBoro curaana
CBOJMTHCS K TPeoOpa30BaHUIO:

— 00 — -1-1j;

— 01 — -1+1j;

- 10 — +1-1j;

— 11 — +1+1;.

Hcxoaunbiii curnan: a = [01 01].

Ilpouszeoocmeennasn 3aoaua Ne24

[TpousBeaute npeodbpazoBanue curHaia Ha npumepe OFDM-cuctems me-
penaun ¢ neyms QPSK-monynaropamu. QPSK-monynsauust mudpoBoro curnania
CBOJMTHCS K TPeoOpa30BaHUIO:

- 00 — —1-1j;

— 01 — —1+1j;

— 10 — +1-1j;

— 11 — +1+1j.



Ucxonnsiii curnan: a=[11 00]..

Ilpouszeoocmeennas 3aoaua Ne25

IlIxana oneHUBaHUs pPelieHUs] KOMIIETEHTHOCTHO-OPHEHTHPOBAHHOM 3a1a4H:
COOTBETCTBHH C JIEHCTBYIOIIEH B YHUBEpCUTETE OaNTbHO-PEHTHHTOBOM CHCTEMOI OLIEHWBaHHUE pe-
3yJNBTaTOB MPOMEXYTOUYHOW aTTeCTallny OOYyYarommxcsl ocymiecTBisieTcss B pamkax 100-0ammpHON
IIKAJTBI, TIPU 3TOM MaKCHMATBHBIA 0al TI0 MIPOMEXYTOYHOW aTTeCTAlMd O00YYAIONIMXCS 110 OYHOM
(dbopme oOydeHUs cocTaBiseT 36 0aoB, MO OYHO-330YHOM W 3a04HOW (opmam oOyueHus - 60
(ycranosneno nonoxenuem 1 02.016).

MaxkcuManabHOEe KOJIHMYECTBO 0aJUIOB 3a pellieHre KOMIETEHTHOCTHO-OPHCHTUPOBAHHOW 3a-
nauu - 6 6anoB.

ban, momy4deHHbliH 00yJaroMes 3a pelIeHUe KOMIIETEHTHOCTHO-OPUSHTUPOBAHHOM 3a/1a-
Y1, CyYMMHPYETCS ¢ 0aJIJIOM, BHICTABIICHHBIM €My 110 pe3yJibTaTaM TeCTHPOBAHUSL.

OOmwmii 6ay MPOMEKYTOUHOM aTTeCTallil CyMMHUPYETCsl ¢ OaJTaMu, TIOTy49eHHBIMH 00y4a-
IOIIMMCS TI0 pe3yJibTaTaM TeKYIETr0 KOHTPOJIS YCIIeBaeMOCTH B TEUCHHE CEMECTpPa; CyMMa
0annoe nepeeooumcs 6 oueHKy no 5-oannvHoi wkane (YKazams HYHCHOE: NO 5-0annbHOU WKa-
Jle uau OUXOmomu4ecKoil wiKaue) ciedyrouwum oopazom (npueecmu 00Hy U3 08yx Hudicecue-
oyrouux maoauy):

Cootsercraue 100-6amipHON 1 5-0a7IbHON IIKAT

Cymma 6annoe no 100-6annvnoin wkane |Ouenka no 5-o6anivnoil wikane
100-85 OTJINYHO

84-70 Xopo1io

69-50 YIOBIICTBOPHUTEIHHO

49 u meHee HEYJJOBJIETBOPUTEIBHO

nJin

CootserctBre 100-0a/IbHON M JUXOTOMHUYECKON KA

Cymma 6annoe no 100-6annvuon wkane

OueHnKa no OUXomoMUUecKoll uiKaie

100-50

3a4TCHO

49 1 meHee

HC 3a4TCHO

Kpumepuu ouyenuseanusn peuwtenus KomnemeHmHOCMHO-0OPUEHMUPOBAHHOU 3a0auu
(Huxcecnedyroujue Kpumepuu OUECHKU AGIANOMCA NPUMEPHLIMU U MOZYM KOPPEKMUpOo-
eamwvcs):

6-5 0a/JI0B BBICTABISICTCS O0YYAIOLIEMYCsl, €CJIM PEIICHUE 3aJayd JEMOHCTPUPYET IIy0o-
KO€ TOHMMaHKHe O0yYaroluMcsl MPEJIOKEHHOW MpoOIeMbl U Pa3HOCTOPOHHEE €€ PacCMOTPEHHE;
CBOOOJIHO KOHCTpyHpyemas paboTa TpeacTaBisieT co0ol JIOTMYHOE, SICHOE M IPH ATOM KpPaTKoe,
TOYHOE OIMCAHKE XOJ[a PEeUIeHHs 3aAaui (TIOCIe0BATEIHPHOCTH (MM BBIOIHEHHS) HEOOXOIUMBIX
TPYAOBBIX NEUCTBHUI) U (POPMYIHPOBKY TOKA3aHHOTO, MPABHIILHOTO BBIBOAA (OTBETA); MPH ITOM
o0yJamumMcs NPeAIoKEHO HECKOJIbKO BapUaHTOB PELICHUs] MM OPUTHHAIBHOE, HECTaHAapTHOE
pewenne (nim Haubojee 3¢ddexkTuBHOE, MM Hambonee pauUoOHAIBHOE, WIM ONTHMAIBHOE, HIIH
€IMHCTBEHHO MPaBUIIbHOE PELICHHUE); 3a]aua pellieHa B YCTAHOBJICHHOE MPENoaBaTeieM BpeMs WIn
C OepeKEHNEM BPEMEHH.

4-3 6anna BBICTABIISIETCSl  00OyYarOIEeMycs, €CIIM PEeUICHHE 3aJa4d  JeMOHCTPUPYET TI0-
HUMaHHe OOYYaIONIMMCS TPeJIOKEHHON MPOoOJIeMbl; 3a/1a4a pellieHa THIIOBBIM CIIOCOOOM B YCTaHOB-
JICHHOE IperojiaBaTeieM BpeMs; UIMEIOT MecTo olmiue Gpasbl U (MiK) HeCyIeCTBEHHBIE HEA0YETH B
OTIFICAaHHWH XO0J1a PeNIeHus U (W) BEIBOAA (OTBETA).

2-1 6anna BBICTaBJSIETCS  0OyJaromeMycs, €CIU pelieHue 3aJaqy JIeMOHCTPUPYET II0-



BEPXHOCTHOE ITOHUMaHKE 00YUYaIOMIUMCS MIPEIOKEHHOM MPOOIEMbI;0CYIIeCTBIEHA IOMBITKAa  Ia0-
JIOHHOT'O PEUICHUs 3aauM, HO TP €€ PEICHUH JOMYNICHbI OMMOKHN 1 (MJIH) TPEBBIIIEHO YCTaHOBIICH-
HOE TIPETIO/IABATENIEM BPEMSI.

0 6a/u10B BBICTaBIISIETCS] O0YJArOIIEMYCsI, €CITH PEelIeHre 33a/Jadll JAEMOHCTPUPYET HETo-
HUMaHHe O0YYaroIyMCs TIPEUIOKEHHON Mpo0ieMbl, U (WIIM) 3HAYATEIHPHOE MECTO 3aHUMAIOT 00IIne
(hpa3sl ¥ TOIIOCITIOBHBIE PACCYXACHNUS, U (WIIH) 33/1a4a HE PelIeHa.





