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1.1 BOIIPOCHI JlV/TA YCTHOI O OIIPOCA
1.1ns1 wero ucnonb3yercs ALIT?
2. B yeM paznuuue MeX1y JIMHEHHBIM U HEJTUHEWHBIM KOJIUPOBAHUEM ?
3. Onuimte npuHIKUIBL padoThl napauieasHoro AL
4. Onumumre npuHuUnel padotsl ALl mocnenoBareabHOro THMA.
5. YTo Takoe 1rymM KBaHTOBaHMS ?
6. OnuimTe ABa OCHOBHBIX CIIOCO0A MPOBEACHUS HEIUHEHHOTO KOJIUPOBAHUS.
JlocTonHcTBa U(PPOBOTO CUTHAJIA TIEPE]] AaHATIOTOBBIM.

Yrto Takoe CKpeMOIMpPOBaHNE CUTHATA?
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C xaKo¥ 1eNbI0 MPOBOIUTHCS CKPEMOIHpPOBaHHUE?

10 Kakwue cyiecTByroT criocoObl OBBIIIEHNE KauecTBa rnpuemMa’?

11 B yeM cOCTOUT OCHOBHOW MPUHIUI TOMEXOYCTOMYMBOTO KOAUPOBAHUS?

12 Tlepeuncnure BUBI TOMEXOYCTONYUBBIX KOJOB.

13 TlosicHuTe TPUHIIMUIIBI IEPEMEKEHUST CUMBOJIOB.

14 JInst KakKuX KaHAJIOB CBS3H MCIIOJIBb3YETCSl TEXHOJIOTHS MIEPEMEKEHNSI CUMBOJIOB.

15 Tlepeuncnrure OCHOBHBIC XapaKTEPUCTUKU KOPPEKTUPYIOLIUX KOJIOB U YTO OHU
O3HAYaloT.

16 Kak cBs3aHbI MEXKTY COOOM YMCIIO Pa3pelICHHBIX M YHUCIIO 3aIPEIIEHHBIX KOJIOBBIX
KOMOUHAIn?

17 Yto Takoe n30bITOYHOCTH KOAa?

18 Kak omnpenensieTcss MUHUMAJIbHOE KOJIOBOE paccTosiHUE?

19 .Kax cBs3aHbl MEXTy OO0 MUHUMAIIBHOE KOJIOBOE PACCTOSTHUE M YUCIIO OOHApY-
YKUBAEMBbIX U UCTIPABISIEMBIX OIIUOOK?

20 Kak B koge Xemmunra (7,4) BBIYUCIISIETCS IPOBEPOYHBIE CUMBOJIBI

21 C kako# 1eiblo MPUMEHSIETCS MOAYJISAINS TIPH TIepeiaue paTuoCUTHAIOB?

22 Onwumure OMHAPHYIO (PA30BYI0 MOAYIISIIHIO.

23 B ueM 0COOCHHOCTH CUTHAJIOB ¢ OMHAPHOU (ha30BOM MOAYJISAIIUEH?

24 OnumuTe KBaapaTypHYIO (a3oBYI0 MOAYJIAIMIO U KBaIpaTypHYIO (a30BYyIO

MOAYJIHIO CO CABUT'OM.



25 B yem oTinuue KBaapaTypHOil (a30Boi MOAYIALMU OT KBaApaTypHO (pa3oBoi
MOJYJIALIMU CO CABUTOM?

26 B ueM npuHIUNUATIBHBIA HETOCTATOK CUCTEM, UCTIONB3YIONUX (Pa30BYIO0 MOIYJIs-
U0?

27 Kakum 006pa3oM 3TOT HEIOCTATOK PEIIAlOT CUCTEMbI C OTHOCUTEIBHOU (Pa3oBoit
MOJyJIsILUEN?

28 Yto Takoe CHUTrHaJbHOE CO3BE3IUE?

29 Onuiute padoTy aaropuTMOB MOIYJISIIIUM C MUHUMAJIbHBIM YACTOTHBIM CIBHU-
TOM.

30 B yem ux mpeuMymiecTBO MOAYIISIINH C MUHUMAIBHBIM YaCTOTHBIM CIIBUTOM
nepe1 aMIuIMTy IHOU, (ha30BOM U YACTOTHON MOTYJISIITUEH?

31 C kakoi nenpio Obu1a pazpadborana GMSK?

32 .B uem ee omiimune GMSK

33 Onumure NPUHLKIIBI TIOCTPOSHUE PAAUOCBA3H Ha ocHOBe TexHosoruu CDMA.

34 Kak npoucxoauT GOopMUPOBAHNE MIMPOKOTIOIOCHBIX CUTHATIOB?

35 B yem npeumyniecTBo MMPOKONOIOCHBIX CUTHAJIOB MEPE] Y3KOMOJIOCHBIMU?

36 Uem, c BOGHHOM TOYKH 3pEHUs, PUBIIEKATEIbHA MIepeiada CUTHAIOB TI0 TEXHOJIO-
ruu CDMA.

37 Hamumute hopMyssl 115l pacueTa aBTOKOPPSAIMOHHBIX U B3aUMHBIX KOPPEIISIIH-
OHHBIX (PYHKUHUH.

38 Uto Takoe MHOTOJIY4EBOCTh?

39 Kak MHOTOIy4eBOCTb BIMSIET Ha KaU€CTBO MPUHIMAEMOT0 CUTHAA?

40 Yro takoe Rake-nmpuemuuk?

41 Kewm u xorna o Obut pa3paboran Rake-npueMuuk

42 Jlns kakux 1enei ucnonszyercs Rake-nmpuemMank?

43 Kakum 00pa3oM MpOUCXOIUT pa3iesieHne CUTHAIOB O KOJY.

44 Yto Takoe BBIMTPHILI B OTHOILIEHUN CUTHAI/IIyM?

45 Kak nepeBoauthcst abopeuarypa OFDM?

46 Onummre npuHIUI HOopMUpPOBaHHS KaHaIbHOTO curHaia B OFDM.

47 Jlnst uero He0OXOAUM 3aIUTHBIN UHTEPBAT?



48 B kakux TeXHOJOTUAX nepeaayu ucnonb3dyercs OFDM?

49 3a cuer uero nepegava ¢ ucnoiabzoBanueM OFDM 0Oosiee ycToilunBa K MEKCUM-
BOJIBHOHM MHTEpepeHunn?

50 bnarogaps yemy ynaercsi chopMUPOBATH CUTHAI C OPTOTOHATBHBIMU MOHECYIITH-

Mu?

IlIkana ouenusanusn: 3 daninvHas.

Kpumepuu ouenueanusn (nuscecnedyoujue Kpumepuu oueHKU A61A10M-
Cs RPUMEPHBIMU U MOZYM KOPPEKMUPOAMbC):

3 0ansia (WM OLEHKA «OTJMYHO)») BBICTABISIETCS OOyYAIOMIEMYCs, €CIU
OH JIEMOHCTPUPYET IITyOOKO€ 3HaHUE COJEP KaHUs BOIIPOCA; 1a€T TOUHBIE OIpeie-
JIEHUSI OCHOBHBIX MOHSTHI; apryMEHTUPOBAHHO U JIOTMYECKH CTPOMHO H3J1araer
y4eOHbIN MaTepua; WUTIOCTPUPYET CBOM OTBET aKTyaIbHBIMU IIPUMEpPaMHu (THUIIO-
BBIMU U HECTAHJAPTHBIMH), B TOM YUCJIE CAMOCTOSATEIHLHO HAWJICHHBIMU; HE HYX-
JTAeTCSl B YTOUHSIOIIMX U (MJIM) JOMOJHUTEIBHBIX BOIIPOCAX MPENo1aBaTells.

2 G6asna (WM OLIEHKA «XOPOII0») BBICTABIACTCS 00ydaronieMycsi, €Ciu
OH BJIAJIEET COAEPKaHUEM BOIIPOCA, HO JOMYCKAET HEKOTOPHIE HEAOUYEThI MIPU OT-
BETE; JIOITYCKAaeT HE3HAYUTENIbHbIE HETOYHOCTH IPH ONPENEICHUH OCHOBHBIX I10-
HSTUN; HEOCTATOYHO apPTYMEHTHUPOBAHHO U (UJIM) JIOTUYECKU CTPONHO M3JIaraeT
y4eOHbII MaTepHall; WJUTFOCTPUPYET CBOM OTBET TUIIOBBIMU MPUMEPAMHU.

1 0ana (WK OLIEHKA «yJ0BJIETBOPUTEIBLHO») BBHICTABIACTCS OOydaroIie-
MyCsl, €CJIM OH OCBOMJI OCHOBHBIE€ TOJIO)KEHHS] KOHTPOJIUPYEMOUM TE€MbI, HO HEI0-
CTaTOYHO YETKO JAET ONpEeJEICHUE OCHOBHBIX MOHATUH U Je(UHULINIM; 3aTpyAHS-
€TCsl PU OTBETAX Ha JIOMOJHUTEIbHBIE BOIIPOCHI; TPUBOJUT HEIOCTATOYHOE KOJIH-
YECTBO MPUMEPOB JJIsI WILUTFOCTPUPOBAHUS CBOETO OTBETA; HYXKIAETCS B YTOUHSIO-
IUX U (WJIA) JOTOJHUTENBHBIX BOMPOCAX MPENoaaBaTels.

0 0ans10B (WM OIICHKA «HEY/IO0BJIETBOPHUTEIbLHO)») BHICTaBJIsETCS 00Y-
YarouIeMycsl, €CJId OH HE BJIAJICET COJIep>KaHUEM BOIIPOCA UITU JOIMYCKAET rpyOble
OLIMOKM; 3aTPYyAHICTCS 1aTh OCHOBHBIE OMPEIEIICHUS; HE MOKET MPUBECTU WIIH

IMPHUBOAUT HCIPABUIIbHBIC IMMPHUMCPLI; HC OTBCYACT HAa YTOUHAIOIIHUC U (I/IJ'II/I) H0-



MOJIHUTCIIBHBIC BOIIPOCHI HNPCIOAABATCIIA WKW AOIYCKACT IIPH OTBCTC HA HHUX

rpyObie OLINOKH.



1.2 BOIIPOCHI JlVTA COBECE/IOBAHHUA (ananozuuno ogopmaatom-
¢ 6ONPOCHL 071 KOJIIOKGUYMA, KPY2l1020 CMOJ1A, OUCKYCCUU, NOTEMUKU, 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.

DHepreTuyeckast J0CTYITHOCTh A0OHEHTOB OECIIPOBOJHOIO COEAMHEHUS.
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6. Buabl curaanoB B OECIIPOBOJAHBIX COEIMHEHUSX.

/. OYHKIMOHAIbHBIE CXEMBI YCTPOHUCTB 00paOOTKH CUTHAJIOB.

8. udpoBbie MOIYIUPYIOLUIUE CUTHAIIBI.

9. Bun u nmapameTpbl CUTHAJIOB.

10.0¢ddexTrBHAS TIOIOCA YACTOT CUTHAJIOB B OCCIPOBOIHBIX COCIMHECHHSX U
CeTsIX.

11.006uue GyHKIIMOHATBHBIE CXEMBI MOAYJISITOPOB U IEMOYJISITOPOB.

12.0061mue npuHIUITE TOMEX0YCTONYMBOTO KOJAUPOBAHUSA U JEKOAUPOBAHUS.

13.IIpomyckHasi ctoOCOOHOCTH OECITPOBOHBIX COSTMHEHHM U CETEH.

14.CkpbITHOCTH OECTIPOBOTHOTO COEAMHEHUSI.

15.YacToTHO-BpeMEHHOE, KOJI0BOE U MPOCTPAHCTBEHHOE Pa3/IeJIeHUE CUTHAJIOB.

16.Pa3nenenne CBEpXIIMPOKOIIOIOCHBIX CUTHAJIOB.

17.CocraB, cTpyKTypa U TEXHUYECKAs pean3alysi CpeIcTB OECIIPOBOAHOIO CO-
€IMHEHUs B MH(PAKPACHOM U ONTHYECKOM JHAra30Hax.

18.CoBpeMenHOe cocTOsiHUE (PYHKIIMOHAIBHON SJICKTPOHUKH, MPOU3BOAUTEIH
AJIEKTPOHHBIX KOMIIOHEHTOB B 00J1aCTH OECIIPOBOIHBIX TEXHOJIOTHH.

19.CocraB, cTpyKTypa M ONHCAHHE MOJIeNel OecCpOBOIHBIX COCAMHEHMUN, HX
JOCTOMHCTBA U HEAOCTATKH, CPEACTBA MOACIUPOBAHNUS.

20.DmeKTpoMarauTHasi COBMECTUMOCTh YCTPOUCTB OECIIPOBOIHOM 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 G-
10MCA RPUMEPHBIMU U MOZYH KOPPEKMUPO8AMmMbCs):

3 0ansa (MU OLEHKA «OTJMYHO») BBICTABIIAETCS 00y4aromeMycsi, eciiu
OH IPUHUMAET aKTHUBHOE ydacThue B Oecelie mo O0IBIIMHCTBY 00CYKIaeMbIX BO-
MpocoB (B TOM YHCJIE CaMbIX CJIOXKHBIX); JIEMOHCTPUPYET CHOPMHUPOBAHHYIO
CIIOCOOHOCTH K JUAJIOTMYE€CKOMY MBIIIICHUIO, TIPOSIBIISIET YBAXKEHUE U UHTEPEC K
WHBIM MHEHHSIM; BJIaJIeeT MTyOOKUMU (B TOM YHUCIIE JOMOJHUTEIbHBIMU) 3HAHU-
SMH TIO CYIIECTBY OOCYKIa€MbIX BOIPOCOB, OPATOPCKUMHU CIOCOOHOCTSIMH U
MpaBWJIaMHU BEACHUS MOJIEMUKH; CTPOUT JIOTUYHBIE, ApTyMEHTUPOBAHHbBIE, TOY-
HbIE M JIAKOHUYHBIE BBICKA3bIBAHUSI, COMPOBOXKIAEMBIC SIPKUMHU MpUMEPaMU;
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 00cyxaeHuu 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 Y4acTHE€, YMEET HE CTOJIbKO BECTH TOJIEMUKY,
CKOJILKO y4aCTBOBaTh B HEU; CTPOUT JIOTUYHBIE, ApTYMEHTUPOBAHHbBIC BHICKA3bI-
BaHMS, COIIPOBOK/IAEMbIE MOIXOSIINMU TPUMEPAMHU; HE BCETa OTKIMKAETCS Ha
HEOXUJAHHBIE PAKypChl O€Ce/bl; HE HYXKJIAETCS B YTOUHSIOMMX U (WJIHM) JOTOJI-
HUTEJIbHBIX BOMIPOCAX MPENoiaBaTesl.

1 6ana (unu OIEHKAa «YIOBJIETBOPHUTEJIBHO0)») 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 OMIMOKY; B MOJIEMHUKE MPEANOYNTACT 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) JTOTOJIHUTENBHBIX BOIIPOCAX MPEMNo/1aBaTelis.

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 JJUCKYCCHUU; 3aTPYAHIETCSA B MOCTPOEHUU MOHOJIOTMYECKOIO 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 KOMNemeHmHOCMHO-OPUEHMUPOGAHHbIE 3a0auu, 6 MmoM uucie 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
(pazodenos) oucuyuniumol)).

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) MOILIHOCTh Ha BBIXO/I€ MPUEMHOMN 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.

Ilpouszeoocmeennasn 3a0aua Ne 2

MoOUIIbHBIA TPUEMHUK PACIOJIOKEH Ha pPacCTOSSHUM 5 KM OT 0a30BOM
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) IJIMHY U YCWICHHE MPUEMHON aHTCHHBI,

0) MOIIHOCTh Ha BBIXOJIC NMPHEMHOW aHTCHHBI Pr , eciam ucrmonb3yercs 2-
Jy4deBasi MOJIEb PACTIPOCTPAHECHUS PAIHNOBOJH.

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

IlIpouszeoocmeennasn 3aoaua Ne3

[[Ilupuna nonaHoro cmnektpa cuctemsl cBsizu ¢ YPKcocrasnsger 12,5 MI'w.
3amutHbIi yacToTHbIM nHTEpBan 10 kI'1. ITonoca yactoT onHoro kanana pasHa 30
kl'. OnpenenuTs 4nucao JOCTYITHBIX KaHAJIOB

Ilpouzeoocmeennasn 3a0aua Nod

CpaBHUTH CHIEKTpaIbHYIO 3P(HeKTUBHOCTE cucteM cBsizu FDMA u TDMA,
€CJIM B CHCTEME C YAaCTOTHBIM pa3JIeJICHUEM KaHaJIOB T0Jioca pabounXx 4acToT Ka-
Hasa paBHa 10 k' u Takux kaHajnoB 3. CKOpOCTh mepeaaun Kaxjaoro 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 kBagparypHoii amMmIMTyIHO-(a3oBol Monyisiuuu (KAM) ucrnoms3y-
10Tcsa 4 rpananuu gasbl CUTHANA, TaK 4TO 00pa3yloTCs JIBa HE3aBUCHMbBIX KaHala
CBSI3HM, CUH(A3HBIN U KBaJIpaTypHBIM, B KaXJA0M U3 KOTOPBIX UCHOJIb3yeTca L aM-
IUTMTYIHBIX 3HaueHnu curHana (L/2 monoxkutenbHoM mossipHocTd u L/2  oTpuiia-
TeIbHOU nossipHocTh), uToro M=L2..ITpu L = 2 nonydyaem u3Bectuyro ®M-4.

TpeOyeTcs onpenaenuTb CKOPOCTh NMepeady B KaHaJle TOHAIbHONW YacTOTHI

B COOTBCTCTBHUHU C HpezmaraeMoﬁ Ta6HHHeﬁ Al MOAYyJIOUKU CHUT'Halla MCTOAOM

KAM.

Yucno 2 4 8 16 32 64 128
AMIUIUTY THBIX
yposHeii (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

[Tonb3ysicek BeipaxkenueM llleHHOHA AJ1 TPOMYCKHOM COCOOHOCTH KaHaja
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 CACIIATL B PE3YJIbTATC 3TOI0 CPAaBHCHHA O BO3MOKHOCTAX



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 (nuscecnedyroujue Kpumepuu OueHKU A6713-
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 OOYYAIOIIUMCS MPEIOKEHO OPUTHHAIBLHOE
(HecTaHmapTHOE) penieHue, win Haubosee d3PpheKTUBHOE pelieHue, win Haubo-
Jiee palMoHaIbHOE PEIICHUE, WU ONITUMAIbHOE PEIICHUE.

2 6ana (MM OLICHKA «XOPOI0») BBICTABISAETCS 0OydYaromemycs, eCiu
3a/1aya pelieHa MPaBIIbHO, B YCTAHOBJICHHOE TPEIIOAaBaTEIeM BpEMsI, TUTIOBBIM
CrocoO0OM; JTOMYyCKAETCsl HAJTMYMe HECYIIECTBEHHBIX HEI0YETOB.

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

0 0an10B (UK OLICHKA «HEYA0BJETBOPHTEIbHO») BBICTaBIsIeTCA 00Y-
YaIoMEeMYyCsl, €CJIM 3a/1aua He PEIICHa WU TP €€ PEIICHUH JOMYIICHBI TPyObIe

OIIIUOKH.

2 OIIEHOYHBIE CPEJICTBA JJI5I IPOMEXYTOUYHOM AT-
TECTAIIUN OBYYAIOIIIUXCHA



2.1

BAHK BOITPOCOB " 34/JAHHH B TECTOBOH ®OPME

Bonpocsl B 3akpbITOil popme

1. Yro sBisercs IICPBLIM CBA3ZYIOINUM 3JICMCHTOM MCIKAY aHAJIOIOBBIM H

M(POBBIM YJaCTKaMH TPaKTa nepeaadn?

A) Anasoro-ungpoBoii npeodpasoBareib
b) Hudpo-ananorossiii mpeoOpa3zoBaTeb
B) Konep peun

I') Konep kanana

2. Kak Ha3piBaeTcs mpoiiecc KOAUPOBaHUST MH(GOpPMALUM, TOJTYy4aeMOU OT

MCTOYHMKA UHPOpMaluu, B popMy, HauboJiee yI0OHYIO JUIs Mepeadn Mo KaHary

CBA3U?

A) demonynsamnus

b) Monyasinus

B) KananbHoe konupoBaHue
I') CBepTouHO€E KOIUPOBAHUE

3. Ecimu QJICKTPOMAarduTHas BOJHA CTAJIKHUBACTCA C FJ'I&I[KOIZ IMOBCPXHO-

CTBIO, pa3Mep KOTOPO MHOTrO OOJibIlle JJIMHBI BOJIHBI CUTHAJA, TO BO3HHUKAET (-

dbekrT:

A) udpakuun

b) PacceuBanus

B) Orpaxkenus

4. Yto HE ompeaenseTcs CTaHAapTOM I ceTeil 0ecITpOBOAHOTO JOCTYMAa?
A) Tun ucnosb3yeMbIX AaHTEHH

b) [TapameTpsl 4aCTOTHOTO IJ1aHA

B) CtpykTypa kaHaoB ynpaBieHUs

I') Merox Mmonynsiuuy;

5. COBOKYIHOCTb Mep MO 00€CIEYEHUIO BO3MOKHOCTH MapalJIeNIbHOMN pa-

OOTBI MHOTHX TIOJIb30BaTelIel OECIPOBOIHOM CETH CBSI3H 3TO?

A) IonspuzaiimoHHOE pa3aeieHue



b) MHOrocTaHUMOHHBIN JOCTYII
B) [IpocTpaHcTBEHHOE pa3eneHue

6. Ilpu xBampaTypHOil (pa30BOI MaHHUITYJSIIIUM YEMY COOTBETCTBYIOT 3Ha-

yeHusl (a3bl U3Ty4aeMOro curHana’?

A) IBym OuTam nHopmanumn
b) Ongnomy 6uty ungopmanuu
B) Yetsipem Outam unpopmauu
I') BoceMu OGutam uHbopManiuu

7. Kak pazgensiercss MOTOK HU(POBBIX JTaHHBIX HA BXOJE KBaJpaTypHOTO

dazoBoro moaynsaropa’?

A) IToToK JTaHHBIX JCIUTCS Ha YETHIPE MMOTOKA OUT;

b) I1oTOK JaHHBIX JEJUTCHA HA YeTHbIE M HeYeTHbIe OMThbI

B) IToTok 1aHHBIX HE ACTUTCS

I') TloTok maHHBIX HE AEAUTCA Ha 2 CUH(A3HBIX U 2 KBaJIpaTypHBIX KaHaja

8. IIpu xakom croco6e KaHATBHOTO KOJUPOBAHUS B COCTaB OJIOKA BBIXO/I-

HOM MH(pOPMAIIUK BKIIOYAETCS TOJHOCTHIO OJIOK BXOAHOM nHpOpMauu?

A) IlIpu cucremaTnyeckoM 0J104HOM KOAMPOBAHUM
b) [Ipu cBepTOUHOM KOAMPOBAHUU
B) [Ipu 65104HOM TUAroHaIbHOM NIEPEMEKECHHUH

9. PaJII/IaJ'IBHO-SOHOBaH CCThb pPaauOCBA3H, IpCAHA3HAYCHHAA JId IIPCa0-

CTAaBJICHUAIIOJIB30BATCILAIM YCIIYI' CBA3M C KAUCCTBOM, HC YCTYIIAIOIIUM Ka4dCCTBY

IMPOBOJHBIX CUCTEM CBA3H OTO:

A) Cerb paguogocTyna
b) OnopHas ceThb

B) bazoBas cetb

I') TpancnoptHas ceTh

10. Yem ompenensieTcsi COBOKYIMHOCTh MapaMeTPOB U XapaKTEPUCTHK TPU-

CMHHKOB, IICPEAATINKOB, AaHTCHH, BUJI0B MOAYJIALNH, CIIOCO0O0B pasaciICHUA KaHa-

JIOB, AYTUIEKCHBIX KaHAJIOB, BDEMEHHOU CTPYKTYpPOH KaapoB?

A) Papnounrepdeiicom



b) IIpoTokonom obmena

B) [Tapamerpamu onopHoii cetu

11. Yem periiaMeHTUPYIOTCS TIpaBUjia B3aUMOACHCTBUS aOOHEHTCKHX
CTaHUUM ¢ 0a30BOM CTaHIMEW MPHU JIOCTYNE U MOIYUYEHHUH YCIYT CBS3H, ONpEaes-
IOIlME CTPYKTypa MAaKeTOB, KAJIPOB, MOJEH W MX HA3HAUYCHUE, a TaKXKe JCHCTBUSA
a0OHEHTCKHUX CTaHUUN U Oa30BBIX CTAHIIUN?

A) Papuountepdeiicom

b) IIporokoJsiom oOMeHa

B) [Tapamerpamu 6a30Boii cetu

I') [TapameTpamu onopHoii cetu

12. K kakoMy TuUIy ceTeil MO)KHO OTHECTU OECHpPOBOJIHBIE CETHU C B3aUM-
HOH yJaJIEeHHOCTh YCTPOMCTB Ha PACCTOSIHUU JI0 COTEH METPOB U MOIIHOCTBIO Iie-
penatunkoB 10 100 MBT 1 npeanasHaueHHble 17151 OOBEAUHEHUSI YCTPOICTB B IIpe-
Jies1ax JIOKaJIbHOM 30HbI (34aHUsL, TPYNIIbI 30aHHi)?

A) Jlokaabnbie cetu (WLAN)

b) N'opoackue cetn (WMAN)

B) 3onansubie cetn (WZAN)

I') IMepconanbubie cetr (WPAN)

13. Kakoii u3 cnernudukaiuii crangapra He MPEayCMOTPEHO BEICHHE pa-
TM000MEHa MeXAy yCTpoicTBaMHU B nojoce yactot 2400 — 2483,5 MI'y?

A) IEEE 802.11b

b) IEEE 802.11g

B) IEEE 802.11a

I') IEEE 802.11n

14 Ha ocHOBe KakuxX CTaHJApTOB M TEXHOJIOTMI HENb3sl MOCTPOUTH Oec-
npoBoHbIe 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 MakcuManabHOE YMCIO AKTUBHBIX a0OHEHTOB JOKAJIBHOM CETH
Wi-Fi MoXeT ObITh MOJKIIFOUEHO K OJHOW TOYKE JOCTYIa?

A)8

b) 16

B) 255

I)32

16. Kakoit 00s3aTeNbHbIN MeXaHNU3M IMH(PPOBAHUS UCIOIB3YETCS B CETAX
cranaapra IEEE 802.117?

A) WEP

b) WPA u WEP

B) WPA2

I') Hu oquH U3 yKa3aHHBIX

17 Kakum U3 CTaHIApTOB MPEAYCMOTPEHO BEJIECHUE PajnoOoOMEHa MEXIy
YCTPOMCTBAMH TOJIBKO B Tosioce 4acToT 5,15-5,35 I'Tu 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 ompenensercss MaKCHMaJIbHOE YHCIIO IOJIH30BATENICH, MOJIKITIO-
YCHHBIX K OJJHOM Touke nocryna Wi-Fi?

A) OrpannyeHusMU BBIAEIEHHOTO YaCTOTHOTO AUAana3oHa

b) Orpannuyenusimu IP-nporokosa

B) OrpannuenusiMu yucia nogHECyIMuX 4acTOT

I') Orpannuennsimu TexHosnoruu konupoBanus PBCC.

19. Kakum U3 yKka3aHHBIX CTaHIApTOB HE MPEIyCMOTpEHa mepeaada JaH-
HBIX CO CKOPOCThIO 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 DneKTpocBsi3u?

A) PexoMeHaTenbHbBIN

b) 3akoHoarenbHbIN

B) OGs3aTenbHbin

Bomnpocs! B oTKpbITOH hopme.

1. [Ipuxoj curHana B TOUKY MpHUeMa B pe3ysibTaTe MEepPeoTpaKeHUs: OT Ipe-
MIATCTBUH — 3TO. ..

2. Ilponecc xommpoBaHus WH(POpPMAIIUU, TOTy9aeMOW OT MCTOYHWKA HH-
dbopmaru, B popMy, Harbosee yao0HyIO ISl epejadyn 10 KaHally CBSI3H — 3TO. ..

3. Ecam smekTpoMarHuTHasS BOJIHA CTAJKUBACTCS C HEPOBHOW IMOBEPXHO-
CTBIO, WM MOBEPXHOCTHIO, pa3Mep KOTOPOH CpPaBHUM HJIM MEHBIIE JJIMHBI BOJHBI
CUTHaja, TO BO3HUKAET d3P(DEKT ...

4. Ecnu 3JIEKTpOMarHuTHash BOJIHA CTAJIKUBACTCS C TJIAJKON IMOBEPXHO-
CTBIO, pa3Mep KOTOPOl MHOTr0 OOJibllle JJIMHBI BOJIHBI CUTHAJA, TO BO3HHUKAET (-
Gbexr ...

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

6. Kak oTnmyaeTcsi CKOpOCTh Tepeaadn OUT TICEBIOCITYIaitHON MOCTIe0Ba-
TEJILHOCTH OT CKOPOCTH Tepeaaur HH(OOPMAITMOHHBIX CUMBOJIOB?

7. TlapameTp, ompenensieMblii MUHUMAJIbHBIM OTHOIICHHUEM CHUTHAJ/TITyM
(OC1II), xoTOopoe HEOOXOaUMO JIsS Mepeayu JaHHBIX 4Yepe3 KaHal ¢ BEpOSTHO-
CTHIO OMTOBOM OIIMOKH, HE MPEBBIIAIONIEH 3aJaHHYIO — 3TO. ..

8. Bua MHOTOCTaHIIMOHHOTO JOCTYIIA, MMPU KOTOPOM Ka)KAbId OUT MCXO/I-
HOTO MOTOKA JAHHBIX 3aMEHSAETCS Ha KOJOBYIO MOCJIEN0BATEILHOCTh JUTMHON B 11,
16, 32, 64 u 1.11. 6ut (CDM-CcUMBOIT) — 3TO...

9. ITapameTp, onpeaeasieMblii OTHOIICHHEM CKOPOCTH Tepeaavyr JaHHBIX K
HEO0OXOMMOM TOJIOCE TIPOITYCKAaHMsI KaHala — 3TO. ..

10 OtHo1IeHNe pacCTOSAHUS MEXAY COCEAHUMHU TOHAMHU K TAKTOBOM 4acTO-



T€ CUTHAJIA Ha3bIBACTCH. . .

11. Ecnu npu neMoyisiiuu HE0OXOMMO 3HAaTh B TOYKE mpuemMa (B IpH-
€MHOM YCTPOMCTBE) UCTUHHbBIE 3HAYEHHUS YAaCTOThl M HA4aJbHOM (ha3bl BHICOKOUA-
CTOTHOT'O HECYIIETO KOJIeOaHUus — TO 3TO. ..

12. Ecnu npu AeMOAyJIAIIMU B TOYKE MpHemMa (B IPUEMHOM YCTPOUCTBE)
HEO0OXOJMMO 3HATh TOJBKO MCTUHHOE 3HAYEHHUE YAaCTOThI BHICOKOYACTOTHOTO He-
CyIIero KojiebaHusi Ipyu OTCYTCTBUHU MHGOPMAIMK O HAaYaJIbHOH (haze— TO 3TO...

13. OTHolleHHE UIMTENHHOCTH KaHAJIBHOTO CHUMBOJA K JUIMTEIbHOCTH
AJIEMEHTAPHOTO CHMBOJIA PACIIMPSIONIETO TICEBIOCIYIaHOTO CHTHAJIA HA3hIBACT-
csl...

14. Ecnu nepuoj CKauyKoB YaCTOTHI MHOTO MEHBIIE ITUTEILHOCTH UHGPOP-
MaIMOHHOTO CUMBOJIA TC, TO CKAYKH HA3BIBAIOTCH. ..

15. B stom ciiydae, eciay 4acTOTa HECYIIEro KoJieOaHUsI U3MEHSIETCS He-
CKOJIBKO pa3 B T€YEHHE Iepeaadyn OJJHOTO CUMBOJIA, TAK YTO OJAUH OUT MepeaaeTcs
Ha Pa3HBIX YaCTOTaX, TO CKAYKHM HA3bIBAIOTCA. . .

16. Crioco6 pacimpeHus CrieKTpa nepeaBaeMoro CUrHasia, mpu KakoM u3-
Jy4eHHEe OCYIIECTBIIICTCS Ha KOPOTKUX WHTEPBajIaX BPEMEHH JITUTEIBHOCTHIO TCK
U TIOJIOKEHHSI KOTOPBIX Ha OCU BPEMEHH OIPEAEIAeTCS MCEeBIOCTYYailHbIM KOJIOM
HA3bIBAIOTCS CKAYKaMH TIO ...

17. ITapameTp aHTEHHBI, ONPEICAAEMbIi KaK OTHOIIICHHUE MOIIHOCTH CHT-
Haja, U3TyYE€HHOTO B OMPECICHHOM HAMpaBIIEHWU, K MOIIHOCTH CUTHAa, U3Jy-
4aeMOTO HICATbHON HEHANIPaBJICHHOW aHTEHHOH B JTFOOOM HAINpaBJIeHU! — 3TO...

18. ITapameTp, KOTOPBIM MPEACTABISIET COO0N 3aBUCUMOCTD M3ITyJarOITUX
CBOMCTB aHTEHHBI OT IPOCTPAHCTBEHHBIX KOOPIUHAT — 3TO...

19. MeToa, mocpeacTBOM KOTOPOTO MPUHUMAEMBbIC TaHHBIC JCIA0TCSI 00-
Jiee TTIOX0KUMU Ha CIydailHbIe; MPU KOTOPOM 3TO JIOCTUTAETCS MyTEM MEePEeCTaHOB-
K1 OWTOB TOCJIEIOBATEILHOCTH TaKUM 00pa3oM, YTOOBI MPEBPATUTH €€ U3 CTPYK-
TYpPUPOBAHHOH B TIOXOXKYIO Ha CITy4alHYIO — 3TO......

20. IIpomecc, mpu KOTOPOM BBIMOJHSET 0OpaTHOE MpeoOpa3oBaHUE CITY-

YaliHOM MOCIE0BATEILHOCTHU C 1EIbI0 MOJYYEHUS UCXOIHON CTPYKTYPUPOBAHHOM



IIOoCJIACA0BAaTCIbHOCTH OMTOB HA3bIBAIOT. ..

BOHpOCl)I Ha YCTAHOBJICHHE IMOCJI€A0BATEC/ILHOCTH.

1.Onpenenure nocieq0BaTENbHOCT COOBITHI IPU UCIIOJIB30BAHUU METOAA

aBTOMATHUYECKOT0 3alpoca MOBTOpHOU mepeaaun (Automatic Repeat Request -

ARQ)

A) Ilepenaua kanpa
b) Oxunanue nosrydeHus moATBEPKACHHUS
B) Tlochinka crenyroiiero kajapa

2. Onpenenute NOCAEAOBATENIBHOCTD 3TANOB JOCTYIAa K CETH B paclpese-

neHHoM pexume DCF

A) CunxpoHM3aIus CTaHIIUN

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

BpCMCHH, HGO6XO,[[I/IMOM I TIICpCAavU IIAKCTa

B) ®uxkcanus okoHYaHuA nepeaayu Kajapa

I') Otcuer uHTEpBaia BpeMEHHU, paBHBIN MexkaapoBoMy uHTepBaiy (IFS)
3. YcraHoBUTE NOCIIE0BATENBHOCTh POPMUPOBaHUS (ppeliMa TaHHBIX

A) 3aronoBok (pperima

b) Teno dperima

B) IlocnenoBarenbHOCTh MPOBEPKHU Kajapa

4. YcTraHOBHUTE MOCIEAOBATEIBHOCTh (popmMupoBaHus ¢dopmara OOIIETO

kanpa MAC IEEE 802.11

A) Ilone «YnpaBieHue Kaapom»

b) Ilone «nenTudukarop JIUTEIHHOCTH/COSTUHEHUS

B) Tlone «Anpeca»

I') Tlone «YmpaBieHue 04epeaHOCTHION

JN) Ione «Teno kagpay

E) Ilone «KonTponbHas mocieqoBaTeNbHOCTh Kaapay

5. Ycranosute nocienoBatenbHOCTh popmupoBanuss OFDM curnana:

A) IIpeobpazoBaHue MOCIEIOBATEIILHOTO TOTOKA OUT B MapaslIe/IbHBIN



b) ®opmupoBaHrE CUTHAIIBHOTO CO3BE3US JJI KaXK10M MOIHECYILIEeH

B) O6patHoe npeobOpazoBanne Dypobe

I') Ludpo-ananorosoe nmpeodpazoBaHue

1) Monynsiuus

6. YcTaHOBHUTE MOCIEIOBATENBHOCTD JACUCTBUM MpHU mpueMe U o0paboTke
OFDM curnana:

A) NeMonynsius

b) Ananoro-mmudpoBoe npeobpazopanue

B) Ilpsimoe npeoOpazoBanue Oypbe

I') KBagparypHast AeMo 1y Isius

J)IIpeoOpazoBanue napaaiesbHOTO MOTOKA OUT B MOCIEA0BATEIbHBIN

7. YcTaHOBHUTE MOCIEAOBATEIHLHOCTh AJEMEHTOB MOJETH OECIPOBOTHOTO
KaHaJla CBA3U C TIOMEXaMHu

A) Uctounuk nHbopmMaiuu

b) Jlunus cBs3u

B) [Ipuemuuk undopmanmu

I') UcTounuk nomex

8. YcraHoBUTE TMOCIENIOBATEIHLHOCTh JJIEMEHTOB (ITOJICH) YIIPaBIISIONIETO
¢petima RTS (3ampoc Ha pe3epBUpPOBAHUE CPEJIbI)

A) Kontpons dperima

b) [IponomxurensHOCTh (BpeMs nepenaun ¢ppeiima RTS)

B) MAC-anpec npuemHuka

I') MAC-anpec nepenaTunka

1) KontponbHas cymma (peiima

9. YcraHoBuTe MOCIEAOBATEIHLHOCTh JJEMEHTOB (TIOJIEH) yHpaBIIsIONIEro
dpeitma CTS (oTBET Ha pe3epBUPOBAHKE CPEHI)

A) KonTpons dpeitma

b) [IponomkuTenbHOCTh

B) MAC-anpec npuemHuKa

I') KonTposbHas cymma dpeiima



10. YcranoBuTE MOCIEAOBATEILHOCTh MJIEMEHTOB (ITOJICH) YIIPABIISIIOIIETO
¢dpeiima ACK (moarBepxkaeHue nepenadyn Gppeiima)

A) Kontpons dpetima

b) [IponomxurensHocTh hpeitma ACK

B) MAC-anpec npueMHuKa roaydarens gppeiima

I') KonTponbHas cymma peiima

11. YcTaHoBuUTE MOCIENOBATEILHOCTh JEMEHTOB (TIONIEH) ungopmayuon-
HbIX 271emenmod (periMoB o cranaapty 802.11

A) KonTpons dpeiima

b) IlponomxutenbHOCTE hpeliMa

B) Undopmarus

12. VYcraHOBHTE IMOCIEAOBATEILHOCTh JJIEMEHTOB (TTOJICH) CITy)KEOHOTO
dpeiima, UCTIONB3YIONIETO UHPOPMAIIMOHHBIE JIEMEHTHI U PUKCUPOBAHHBIE OIS

A) KonTpons dpeitma

b) IlponomxutenbHOCTh hpeliMa

B) Anpec HazHaueHus

I') Anpec ucrounuka

JT) MAC-aapec 6ecripoBoHoii cetu — (BSSID)

E) ®ukcupoBannoe nose

X) NndpopManinoHHbIE 3JIEMEHTHI

13. YcraHnoBuTe mOCIIEeI0BATEIHLHOCTD JIEMEHTOB (110J1ei) (ppeliMa TaHHbBIX
cranaapra 802.11

A) Kontpons dpetima

b) [IponomxurensHOCTh dpeitma

B) Anpec HaznaueHus

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

J1) Aapec ucTouHuKa

E) Ynpasienue ouepesHOCThIO

K) [Tone3nas Harpy3ka

W) KontponwsHas cymma dperima



14. YcraHoBuTe MOCIENOBATENLHOCTh MPEOOPA30BAHUS IE€PEIaBAEMbIX

naHHbIX ¢puznyeckoro yposus cranaapta IEEE 802.11

poMm.

A) llIudpoBanue cTangapTHHIM (HpeiM-CUHXPOHU3UPOBAHHBIM CKpeMOIie-

b) CepTouHoe koiupoBaHUE

B) [lepemexenue faHHBIX OJI0YHBIM UHTEPIUBEPOM
I') Monynsiuust

) ®opmuposanre OFDM-cumBona

15. YcranoBute nmociaeqoBaTENbHOCTh NEUCTBUN NPU NEPEMEKECHUH JTAH-

HBIX OJIOUHBIM HHTCPIINBCPOM

A) TepecTaHOBKa C IENIbI0 OOECIICUCeHHUs] TaKOW CHTYaIllMH, IIPU KOTOPOH

CME)KHBIC OMTEI HCXOI[HOﬁ IIOCJICA0OBATCIIPHOCTH HaXOJUJINCh Obl Ha Pa3HbIX

(HECMEXXHBIX) TIOJTHECYIIIUX

b) obecnieuenue cutyaruu, nMpu KOTOPOW CMEXKHBIE OWUTHI UCXOMHOU IO-

CJIICAOBATCIBbHOCTH OBLIH MCPEHCCCHBI ITOIICPEMCHHO Ha MCHEC U Oonee cTapaiue

pa3pAaAabl CUTHAJIBHOI'O CO3BC3IUA OTO6pa)KCHI/IH CHUMBOJIOB

16. YcraHoBHUTE MOCIEN0BATEIBHOCTD BBIIIOJHEHHS ONEPALAN ITPU OTKPHI-

Toit ayrenTudukanum kiuentoB WLAN

A) 3anpoc ayreHTuduKanuu

b) [loaTBepkieHrEe yCIEHON ayTeHTU(UKALIMH

B) 3anpoc/ [ToaTBepxkaeHne acconnanuu

I') [lepenaua dperima nanubIX, 3ammdpoBanubix WEP

17. YcraHoBuUTE MOCIEA0OBATEILHOCTD BBIIOJHEHHUS OMEpPAlNil TPU ayTeH-

tudukanuu kmmeHToB WLAN ¢ o0mumM Ki1rouomM

Text

A) 3anpoc ayreHTUPUKaIUU

b) Ionreepkaenue ycrnemHoi ayreHtudukanuu, coaepxainee Challenge

B) 3anpoc acconmanuu, cogepxkaniuii Challenge Text
I') IToaTBepx1eHUE accoIMalKU

) Ilepenaua gpeiima nanubix, 3ammudpoBanubix WEP



18. YcraHoBHUTE NOCIIEA0BATENBHOCTD AIEMEHTOB BXOJHOIO TPAKTA CXEMBI
nepenaun udpoBoit nHGpopManuu

A) Konep kanana

b) Uctounuk mudposoit unGopmarmu

B) Konep ucrounuka

I') Moaynsitop

19. YcranoBute nocneqoBaTeIbHOCTD 3JIEMEHTOB BBIXOAHOTO TPaKTa CXe-
MbI O€CTIPOBOTHOM CUCTEMBI Mepeadu HUppoBoi nHGOpMaAIUU

A) Jlexonep uCTOYHUKA

b) [lexonep kanana

B) [Ipuemuuk mudpoBoit nndopmaiuu

I') demomynsitop

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

A) mocnenoBarenbHbli 1U(poBoil MoTok ¢ Bbixoga ALII ¢ momomikro
MYJIBTHUIUIEKCOpA pa3JeisieTcs Ha JBa MapajlyiesIbHbIX TOTOKA

b) mapanienbHbIil TOTOK MOCTYNAeT Ha MPOCTPAHCTBEHHO-BPEMEHHOM KO-
nep STC

B) nonnotok kogupyeTcst NpocTpaHCTBEHHO-BPEMEHHBIM KOJI0M

I') kax b1l U3 MOAMOTOKOB MOJABEPraeTC MOTYJISIIIUN

Bonpoc Ha ycTaHOBJIEeHHE COOTBETCTBUS.
1. YcranoBuTEe COOTBETCTBHE THIIOB CETEM M TEXHOJOTHMN, MCIOJIb3YEMBIX

JUTSA X OpTaHU3aIuu

1) WLAN
2) WPAN

3) WMAN
A) Wi-Fi

b) Bluetooth
B) WiMax



Ja

2. YCcTaHOBUTE COOTBETCTBHE THIIA CHUIHaJIa, OIIMChIBACMOI'0 BBIPAKCHUCM

1) S(t) = Asin(27 ft + ).

| = sin(27kft)
s(t)= A x — § A
S A

m

2) k=13.5...

A) CuHycouIanbHbIA aHAIOTOBBII CUTHAJI

b) IIpsimoyronbHbIH UPPOBOI cUTHAI

3. YcraHOBUTE COOTBETCTBUE MEXTY IIPOLIECCOM MOAYIUPOBAHHUS

1) B KOTOpOM 33/ICHCTBOBaHA OJTHA XapPAKTEPHUCTHKA HECYILETO CUTHANA

2) B KOTOPOM 3aJIcHiCTBOBaHBI HECKOJIBKO XapaKTEPUCTHK HECYIIEro CUTHA-

A) FSK
B) PSK
B) QPSK
) QAM

4. YCTaHOBUTE COOTBETCTBUE MEXKIY METOJOM JIOCTYIIA K cpelie B Oectpo-

BOJHBIX CETAX U HJHpHHOﬁ ITOJIOCHI KaHaJia Irepeaadun

1) Kaxxoe ycTpoiicTBO paboTaeT Ha ONpeaeIeHHOW YacTOTe

2) Kaxxaplii mepeiaTyuk TPaHCAMPYET CUTHAI Ha OJHOM M TOM JK€ 4acTOTe
A) TDM

b) FDM

B) CDMA

5. YcTaHOBUTE COOTBETCTBHE MCXKY Ha3BaHMEM BHJd MOAYJIALIMU U YHC-

JIOM OUT HA CUMBOJI

A) QPSK
b) QAM 16
B) 8-PSK
1) 2 Obuta
2) 4 duta
3) 3 buta



4) 8 our

6. YcTaHOBUTE COOTBETCTBHE MEXKly THIIAaMH M noaTunaMu kaapos MAC

A) KoHTposbpHbIE Kapbl

b) Undopmarimonnsie Kaapsl

1) 3anpoc nepenauu (RTS)

2) IToateepxxaenue (ACK).

3) JlaHHbIC

4) Naunsie + CF-noarsepxxaenune + CF-onpoc

/. YcTaHOBUTE COOTBETCTBHE MEXKy TUIIAMH U noATUnamMu kajapos MAC

A) KoHTposbHBIE Kaapbl

b) Kanps! ynpaBienus

1) Ompoc mociie BbIXoaa U3 SKOHOMHYHOTO peskrma (PS-onpoc)

2) "T'oroB k nepemaue” (CTS)

3) 3ampoc accouuanuu

4) O0bsBICHUE HATMYHS Tpaduka

8. YcTaHOBUTE COOTBETCTBUE MEXKAY TUIIAMH U noaTunamMu kaapos MAC

A) Kanpsl ynpaBieHus

b) Undopmarnimonusie kaapbl

1) IIpoGHkI# 3ampoc

2) CUrHaIIbHBINA KaJIp.

3) Jaunnsie + CF-onpoc

4) Naunbie + CF-monrBepkaeHne

9. YcranoBute COOTBETCTBHE MEXIy ypoBHsAMH monenu OS| m ux mop-
YPOBHSIMU

A) ®uznyeckuii ypoBEeHb

b) KananbHblii ypoBEHb

1) IMoxyposens PLCP, npeobpasyroriuii hpeiiM B TOTOK OUTOB

2) [Tonyposens PMD, Moaynupyrommii moToK JaHHBIX

3) IMoayposens LLC ocymiecTBiasieT ympaBieHHE Tepeaadeit MaHHBIX U

obOecrieurBaeT MPOBEPKY U MPABWIHHOCTH Nepeaadyr HHGOPMAIIUU 10 COSTUHEHUIO



4) IMoxypoens MAC ocyIecTBIseT yrpaBieHNne TOCTYIIOM K

10. YcraHoBHUTE COOTBETCTBUE MapaMETPOB (PU3NUYECKUX YPOBHEH CTaH-
JapTOB

1) Crannapt 802.11b

2) Cranmapr 802.11¢g

A) MakcumalibHasi CKOpOCTb Tiepefiauu JaHHbIx 11 (Mowut/c)

b) MakcumanbHast CKOpOCTh niepenaun JaHHbix 54 (Mowut/c)

11. VYcraHoBuTE COOTBETCTBHE NapaMeTpoOB (PU3UUECKUX YPOBHEH CTaH-
JapTOB

1) Crannapt 802.11b

2) Crannmapr 802.11¢g

A) Tun moxymsmwm - QPSK

b) Tun monynsuu - QAM64

12. YcTaHOBUTE COOTBETCTBHE MEX]Y PEKUMaMU pabOThl OECTIPOBOJHON
CETH M YKCIIOM 30H OOCITYKUBaHHUS

A) Ad Hoc

b) UudpactpykTypHBIi pesxum

1)1

2)>2

13. YcraHOBUTE COOTBETCTBUE MEXKIY peXUMaMH padOThl OECIPOBOMHOIM
CETH U BO3MOKHOCTBIO O0BEIMHEHUS TIOJICETEN

A) Ad Hoc

b) UudpactpykTypHBIil pesxum

1) O6beanHEeHNE HEBO3MOKHO

2) O0beauHeHue BO3MOXKHO 2 U OoJee

14. YcTaHoBUTE COOTBETCTBUE MEXKAY METO/aMHU aTak Ha 3allu(pOBaHHBIC
JaHHbIE, IepeiaBaeMble B JIOKaJIbHOW OECTIPOBOIHOM CETH

A) INaccuBHbIe

b) AkTuBHBIC

1) Hcnonp30BaHue OnpeeaeHHbIX (peiiMoB, COOpaHHBIX B OECIIPOBOIHOM



JIOKAJIBHOM CETH

2) TToBTOpHOE HCIIONIE30BAaHIE BEKTOPA MHUIIMATH3AINN

3) Manunynsmus Outamu

15. YcraHoBUTE COOTBETCTBHE MapaMeTpoB (U3UYECKUX YpPOBHEH CTaH-
JapTOB

1) Cranmapr 802.11a

2) Cranpapr 802.11g

1) Yactotusii auama3on 5100 - 5183,5 MI'n

2) YacroTusnii quanazon 2400 - 2483,5 MI'n

16. YcTtaHoBUTE COOTBETCTBHE MEXK]Y YIPO3aMU U PUCKAMH O€30MaCHOCTU
OeCTpOBOAHBIX CETEH U METOJAMU UX pealn3aluu

A) Ataka «oJacIyluBaHUE)

b) Ataka «['nymieHue KIMEHTCKON CTaHITI

1) xorpma nmocekutarotcst ARP-0TBeThI, Ha KOTOpBIE HE OBLIO 3ampoca, K Iie-
JIEBOM CTAaHLIMU JIOKAJIIbHOM CETH, KOTOpas MEepeHANpaBIISIET BECh MPOXOASIINNA Ye-
pe3 Hee TpaduK.

2) Korja mpeJHaMepeHHAs WM HelpeIHaMepeHHas MHTepPepeHIHs Tpe-
BBIIIACT BO3MOXKHOCTH OTIIPABUTEIIS MU TIOJy4daTessi B KaHalle CBS3U

17. YcTanoBuTE COOTBETCTBUE MEXKY yrpO3aMU M PUCKaMU 0€301MacHOCTH
OecrpoOBOAHBIX CETEN U METOJAMU UX pealn3aluu

A) Ataka «I'nmymienue 6a30BOM CTAHITUN

b) Artaka «['nymenue KIMeHTCKON CTaHII

1) korma ocymiecTBIseTCsS NpeAHAMEPEHHAs BO3MOXHOCTh MOJIMEHBI €€ e¢
aTaKymoIIEeN CTaHIIuEN

2) Korjga mpeJHaMepeHHAs WM HelpeIHaMepeHHas MHTepPEepeHIHs Tpe-
BBIIIIACT BO3MOXKHOCTH OTIIPABHUTEIIS UJIU TIOJTydaTelisi B KaHAJIE CBSI3U

18. YcTaHOBUTE COOTBETCTBUE MEXKY TEPMUHAMH U UX OTMPEICICHUSIMU

A) Aytentudukanus

b) IlenocTHOCTh JaHHBIX

B) KondunenmaibHOCTh JaHHBIX



1) onpenenenne KCTOYHNKA UHPOPMALIUHU, TO €CTh KOHEYHOTO ITOJIb30BaTe-
JI1 UJIM yCTPOUCTBA

2) oOecrieyeHne HEM3MEHHOCTH JIAHHBIX B XOZI€ UX Tepeladn

3) obecrieueHre IPOCMOTpPA JIAHHBIX B IIpHeMJIEMOM (hopMaTe TOJBKO IS
JIMLI, UMEIOLIUX [IPaBO Ha JOCTYII K 3TUM JIaHHBIM

19. YcraHoBHTE COOTBETCTBUE MEXY TEPMUHAMU U UX OIPEIACICHUIMU

A) OOt Kimro4

b) CexpeTHblii Ki1r04

1) mudpoBoii KoM, HCIONB3YEeMbIH Ui ImUppoBaHUs/paciuDPOBKH WH-
dbopmanyu ¥ NpoOBEPKU HU(POBBIX MOANMHUCEN

2) undpoBOH KON, COBMECTHO HCIIOJIb3yEeMbId JBYMS CTOPOHAMH IS
mrppoBaHUs U paciu(PPOBKUA JaHHBIX

20. YcTaHOBHUTE COOTBETCTBUE MEX]Ty TEPMUHAMU U UX ONPEACICHUIMU

A) CummetpuyHoe mudpoBanue

b) AcummerpuuHoe mudpoBaHue

B) [ToTokoBoe mudpoBanue

1) mmdpoBaHue ¢ MOMOIIBIO CEKPETHBIX KITFOYEH, MPH KOTOPOM aOOHECHTHI
JIOJDKHBI COBMECTHO BBIOPATh €IMHBIM MaTeMaTHYCCKUM aJropuTM, KOTOPBIA OY-
JIET UCIIOJIb30BAThCA JUIsl IUGPOBAHUS U PaCIIM(PPOBKH JaHHBIX

2) mudppoBaHUe MPU KOTOPOM HCIOIB3YIOTCS pa3HbIe, HO B3aMMHO JOTOJI-
HSIOLIUE IPYT Ipyra KJIIOYU U alrOPUTMBbI MIM(PPOBAaHUS U pacIuPpOBKU

3) mudpoBaHue, MPH KOTOPOM BBITIOJIHSAETCS IIOOUTOBOE CIOXKECHUE MO MO-
IyJII0 2 KJIKOYEBOM MOCIEI0BATENbHOCTH, TEHEPUPYEMOI alTOPUTMOM IH(poBa-

HHA Ha OCHOBC 3apaHCC 3aJTaHHOT'O KJIF04ad, 1 UCXOAHOI'O C006III€HI/I$I

Illkana ouenueanusa pe3yibmamoé mecmupo6anus: B COOTBETCTBUU C
JIEHCTBYIOIIEH B YHUBEpPCUTETE OaIbHO-PEHTHHTOBOW CUCTEMOU OIICHUBAaHUE
pe3yJbTaTOB MPOMEXKYTOUHOM aTTecTalliu OOyYalolUXCsS OCYIIECTBISETCS B
pamkax 100-6ayTbHO¥ TITKAJIBI, P STOM MaKCUMAaJIbHBINA 0aJuT MO MPOMEKYTOY-

HOM aTTecTanuu oOyJaromuxcs Mo ouyHou ¢opme o0yueHus cocranisier 36 6a-



JIOB, TI0 OYHO-3a0YHOM M 3a04HOI (hopMaM 00ydeHus - 60 6amioB (YCTaHOBIEHO
nojoxxenuem I1 02.016).

MakcumanbHblid Oajll 3a TECTUPOBAHUE MPEACTABISET COOOM Pa3HOCTh
JIBYX YHCEN: MAaKCUMAJIbHOTO Oalljia 1Mo MPOMEXKYTOYHOM aTTECTalluU IS JaHHOU
dbopmbl o0ydenus (36 wim 60) 1 MaKCHUMaJIBHOTO Oajia 3a pelieHue KOMIETEHT-
HOCTHO-OpPUEHTUPOBAHHOM 3a71au (6).

bann, momydeHHbI 00y4aroumcsi 3a TECTHPOBAHHE, CYMMHUPYETCS C
OaJIJIOM, BBICTABIIEHHBIM €MY 3a pellIeHuE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHON
3aJ1ayu.

OO0mmii 6am1 Mo MPOMEKYTOUHOM aTTeCTallud CyMMUpYeETcs ¢ Oaiamu,
HOJyYEHHBIMU O0YYaIOLUIUMCS 0 pe3yJbTaTaM TEKYILEro KOHTPOJIs yCIeBaeMo-
CTH B TEYCHHE CEMECTPa; CyMMa

0an106 nepeeooumcs 6 OUEeHKy no wkaie (yKazamov HYHCHOe: NnO 5-
0anbHOU WiKae Ui OUXOmMOMUYECKOoU wKae) ciedyrouum oopazom (npuee-

CHmu 00HY U3 08YX HUNCECIEOYIOUUX MAdaIUY):

CoortsercrBue 100-0aJuIbHON U 5-0aJUILHOM KA

Cymma 6annoe no 100-6annvnoii wikane

Quenka no 5-0annvHoll wKaie

100-85

OTJINYHO

84-70 XOpOIIOo

69-50 YJIOBJIETBOPHUTEIHLHO
49 u meHee HEYJJOBJIETBOPUTEIBHO
W

CootserctBre 100-0a/IbHON U JUXOTOMUYECKON KA

Cymma 6annoe no 100-6arnvnon wkane

OueHKa no OUXOmMoMUUeCKoU uiKane

100-50

3a4TCHO

49 1 MmeHee

HC 3a4TCHO

Kpumepuu oyenuseanus pe3yibomamoeé mecmupoeanus:
Kaxxnpiii Bompoc (3aaHue) B TECTOBOH (hopMe OLIEHMBAETCS MO JUXOTOMHUYECKON MIKale:
BBITIOJTHEHO - 2 0aJ1J1a, He BEITIOJHEHO - () 0a/1)10B.

3 KOMIIETEHTHOCTHO-OPUHEHTHUPOBAHHBIE 3AJJAYH (npouseoo-
cmeennvle (U cumyayuonnsle) 3a0auu u (unu) Keic-3aoauu)

Ilpouzeoocmeennasn 3aoaua Ne 1

[IpreMHUK pacmoyioXKEH Ha pacCTOAHUMU 1 KM OT 5-BaTTHOTO IMepeaaTyrKa,



Hecymas yactota f = 1900 MI't. Cuutath, 4TO0 00€ aHTEHHBI PACIIOJIOKEHBI B CBO-
00aHOM IIpOCTpaHCTBE U UMEIOT Kodduumentsl yeunenus Gr = 1, Gt = 2. Haifru:

a) MOIIHOCTh Ha BBIXOJI€ MPUEMHOM aHTEHHBI Pr ;

0) aMIUIUTYAy SJIEKTPUUECKOTO MOJIsi BOIM3HU MPUEMHON aHTCHHBI;

B) HaNpsDKEHHE CHUTHaja, MPUIIOKEHHOE Ha BXOJI€ MPUEMHHUKA, €CIU BbI-
XOJIHOE COIpOoTHBIICHHE aHTeHHBI 50 OM 1 OHa COIIACOBAaHA C IIPUEMHUKOM.

Ilpouszeoocmeennasn 3aoaua Ne 2

MoOuIBHBIN TIPUEMHHMK PACIIOJIOKEH Ha PACCTOSHUU 5 KM OT 0a30BOM
CTaHI[MU U UCIIOJIb3YET B KAU€CTBE aHTEHHBI YE€TBEPTHBOIHOBBINA AuNoJb. Ha pac-
CTOSIHUM | KM aMIUIMTyJa 3JeKTpuueckoro mojs cocraBuna 10-3 B/m. Yacrora
900 MI'u. Haiitu:

a) UIMHY U YyCWICHHE PUEMHON aHTEHHBI;

0) MOIIHOCTh Ha BBIXOJI€ IPUEMHOI aHTeHHBbI Pr , eciam ucnomnb3yercs 2-
Jy4eBasi MOJEb PAaCIPOCTPAHEHUS PAJHUOBOJIH.

Bricora noaseca uznmydaronier anteHssl S0 M, npueMHou - 1.5 m.

IlIpouszeoocmeennas 3aoaua Ne3

[upuna nonHoro cnektpa cucrtemsl cBsizu ¢ YPKcocrasmser 12,5 MI'w.
3amuTHbIN yacToTHbIM nHTEpBaN 10 k' [Tonoca yactor ogHoro kanana paBHa 30
kl'1. OnpenenuTs YuCiIo TOCTYIMHBIX KAHAJIOB

IlIpouzeoocmeennasn 3aoaua Nod

CpaBHUTH CHIEKTpaIbHYIO 3 (hekTuBHOCT cucteM cBsiz FDMA u TDMA,
€CJIM B CHCTEME C YAaCTOTHBIM Pa3JeJIeHUEM KaHAJIOB MOJoca paboyux 4acToT Ka-
Hasa paBHa 10 k' u Takux kaHajgoB 3. CKOpOCTh mepefaun Kaxjaoro kanama 10
k0/c. Cuctema TDMA umeet nosocy pabouux yac- ToT 30 k'l 1 UMeeT CKOPOCTh
nepemaun 30 k6/c. Kaxnprit kaap coctout u3 3 paboynx MHTEPBAJIOB.

Ilpouzeoocmeennasn 3aoaua Nob

[Ipu kBagparypHoOil amMmIMTyaHO-(pazoBor Monyisiuuu (KAM) ucnomnb3y-
10Tcs 4 rpamanuu Gasbl CUTHANA, TaK YTO 00pa3yloTCs JIBa HE3aBUCHMBIX KaHaja

CBSI3M, CUH(]A3HBIN U KBaJIpaTypHBI, B KaXJIOM U3 KOTOPBIX UCHOJIb3yeTcss L aM-



IUTMTYIHBIX 3HaueHnn curdana (L/2 monoxutenbHoN nonspHocTy u L/2 otpura-
TeIbHOU nossipHocTh), uToro M=L2..ITpu L = 2 nony4yaem u3Bectuyro ®PM-4.
TpeOyeTcs onpeaenuTb CKOPOCTh NMepeadyn B KaHalle TOHAIbHONW 4acTOTHI

B COOTBETCTBHM C MpeiaraeéMod TaOauued s MOIYJSLHMH CUTHAJIa METOIOM
KAM.

Yuciao 2 4 8 16 32 64 128
AMIITATYTHBIX

ypoBHeii (L) cur-

Hana KAM

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

Yucio OuT Ha OOUH
cumBoJ, l0g, M
R, our/c

Ilpouzeoocmeennasn 3aoaua Nob

B pannokanane npu BO3IEUCTBUY OPTaHU30BAHHOW IIIYMOBOM ITOMEXH
(WM CphIBE CHHXPOHM3AIIMY KaHalla CHHXPOHU3AINH CJIOB) BEPOSITHOCTH OIIMOKH
Ha out p=0,5.

OnpenenuTth YUCII0 U30BITOYHBIX OUT I, KOTOPOE HEOOXOIUMO I00ABUTH K
nakeTy HHPOPMAIMOHHBIX OUT K JUII  0OHapykeHUs OIIMOOK, YTOOBI 3a BpeMsi

nepe1avr NakeTa BeposTHOCTh (POPMUPOBAHUS JIOKHOM KOMAH/IbI HE MTPEBBIIIANA

Besunasl P =107
Ilpouzeoocmeennasn 3aoaua Ne7
Bripazute fomiepoBckoe cMelieHre 4actoTel A f | B 3aBUCHMOCTH OT 3Ha-

YCHUA pannanbﬂoﬁ CKOPOCTH Vv JABWIKCHUSA MCpeaAaTInKa MU IIPUCMHHKA ABYMS

cnoco0amu:

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

* yepe3 otHomenue V/A rioe A— JUIMHA BOJIHEIL.

Ilpouzeoocmeennasn 3aoaua No§
Ecnu curnan mepenaercsi mo KaHaily CBSI3M C IIyMaMmH, TO BO3MOKHA JIU

nepejaya COOOIICHUN MO ATOMY KaHaly cBsA3u 0e3 ommOok? Eciu ga, To kakue



napameTphl Iepeiadi OTPAaHNYUBAIOT IITYMBI KaHajla CBS3H.

Ilpouseoocmeennasn 3a0aua Ne9

[Tonb3ysick BeipakeHrneM llleHHOHA TSI IPOITYCKHON CIIOCOOHOCTH KaHaa
ces3u R = AF Log,(1 + P./P,) BbIpasure oTHOmeHue P./P,, 4epe3 oTHOmEeHHEe h
= 2Es/ N, 1 HaiiiuTe BRIpaXKCHHE JUIS h? kak ¢dbyHKIMIO oTHOIICHUS R/AF.

Halinure MHUHUMaTbHO-BO3MOXKHOE JIOCTIDKUMOE 3HAUCHUE BEIMYUHBI
h®m1st KaHama CBSI3H. BrIpa3ute 3Ty BeIu4uHy h®B, 1B 1 CPaBHHUTE €€ C BEITNYNHON
h? = 10,5 1B TpeGyeMoii 11 IOy YeHHs] BEPOSTHOCTH OMMOKH Ha 6ut p=10"° npu
nepenaye nHGOPMAIUK MTPOTUBOTIOIOKHBIMHA CUTHAIaMU 0e3 n30piTouHocTH. Ka-
KH€ 3aKTI0YCHUS MOKHO CIIeJaTh B Pe3yJIbTaTe 3TOTO CPAaBHEHHUS O BO3MOKHOCTSIX

HOMGXOYCTOfI“IHBOI‘O KOOUPOBAHUA B KaHaJIaX CBsI3H?

Ilpouseoocmeennasn 3aoaua Nel(

Jlnsa nByxXJrydeBOM Monesi KaHaJa CBSA3U JJII BpEeMEHM 3alla3ibIBa-
HUS OJHOTO JIyda II0 OTHOIIEHUIO K JPYTOMY Tsan OHPEIEIUTh HEOOXOIH-
MBI pa3HOC YacTOT MEeKIY N HeCcyIIMMH YacTOTaMHU, IiepelaBaeMbIX O]I-
HOBPEMEHHO MIJI TIOJYYeHUs N -KpaTHOTO pPa3HEeCeHHOr0 HO YacToTe

opueMa

Ilpouzeoocmeennasn 3a0aua Nel 1

J171s1 MHOTOJIy4€BOTO CUTHAJIA C PACCESTHUEM 110 3aJIepKKe AT U JIIUTEIbHO-
CTBhIO KAHAJIBHOTO CUMBOJIA Tk:

[TocTpouTh KpUBYIO MOTEPH B SHEPIETUKE PATUOIMHUU 33 CUET MEXKCHUM-
BOJIbHOM MOMEXH L,y B 1B B 3aBUCUMOCTH OT OTHOIICHUS AT /T),.

Ilpouzeoocmeennasn 3a0aua Nol2

,HJIH MHOTOJIYy4CBOI'O CUT'HaJIa C pACCCAHUCM I10 3aCPIKKC Atn JJIUTCIBbHO-

CTBIO KaHAJIBHOI'O CUMBOJIA Tk-

OLeHUTh BIUSHUE MEXKCUMBOJBHOW MOMEXU U HAUTU Ly, M9 Ccoyyas,
KOIJla Ha Iepeayde JUINTEIbHOCTh U3Iy4Y€HUsl KaHAJIbHOTO CMMBOJIA YMEHBIIAETCS

Ha BCIIMYNHY AT T.C. NEPCaAaTINK BBIK/IIOYACTCA HA BPCM:A AT nepea n3JIydCHUuCM



KaXXJIOr0 CJIEYIOIIEro KaHalbHOTO cuMBosia. CpaBHUTH ¢ cuTyanueit o 1. 1 3ana-
YU C YYETOM CTaTUCTUKH MEPEaBaEMbIX MOCIEIOBATEILHOCTEN CUMBOJIOB «1» U
«O»..

Ilpouszeoocmeennas 3aoaua Nel3

J171s1 MHOTOJIy4€BOTO CUTHAJIA C PACCESTHUEM IO 3aJIepKKe AT U JIIUTEIBHO-
CThIO KQaHAJIbHOT'O CUMBOJIA T

C yueroM MOBeNEHUS KPUBOU MOTEPh Lyey MO M.1 3a7aud ONpEnesuTh
MaKCHMaJIbHO-BO3MOXKHYIO CKOPOCTh Tepefadn KaHaJdbHBIX cHMBOJOB R =1/t n
CKOPOCTH Tiepeaaun napopmaruu R OUT/c B 0OTHOM KaHaJE )1 CITydaeB:
- ®M-2 (R = Ry),
- - ®M-8,
- ®M-4;
- - KAM-16,

€CJIM paccMaTPHUBAETCS CETh CBSI3U C BEJIMYMHOW PACCESHHUS IO 3aJEPKKe
At=3 MKC 1 gonyctumasi BeIM4nHa Ly, = | 1b.

Ilpouszeoocmeennasn 3aoaua Nel4

OyHKIIMOHAJIbHASA cXeMa IIPUEeMHOT0 YCTPOMCTBA, IIPeICTaABICHHO-
o Ha PUCYHKE .
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PI/IcyHOR - N-KaHaJbHBIN CI/IHXpOHHBIfI AEeMOIYJIATOP

[IpuarMaeMm, 4To B KaKI0M YaCTOTHOM KaHaJie UCI0JIb3yeTcs pa3oBas
MaHUIY AU paguocuraasia ga 180° (DM-2). Ha Bxoge MHOroxaHa Ib-

HOI'o0 CMHXPOHHOTI'O AeMOAYJIATOopa HefICTByeT CUTHaJI



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

rne fy = ff( + AF, , rme AF, — IOOILIEPOBCKHUI CABUT IlepegaBae-
MOt 9acTOTHI fi, Pk= @k(t)+ @ko, , TAe Qk(t) TpuHEMAaeT 3HaUeHTEe 0 MU T
IPY MAaHUMNYJIAIINYA PAIUOCUTHATIA, Pko, - HAYAJIbHAA (pa3a paJuocurHa-
Ja B k-oMm yacToTHOM KaHaJIe.
Ha Bxome cxemsl (pucyHoK 1) B moJtoce uactot Af meficTByer 1ym ¢ pas-
HOMEPHOH CIIEKTPAJIbHOM ILIOTHOCTHIO No

[ToraskuTe, YTO Ha BXOJe MHTErpaTopa ¢ CHHXPOHHBLIM Pa3psaaoM
(mamrpumep, a1 kauasa vyactoTsl fi) ompu U/2 = 1 cmekTpasabHAS ILIOT-
HOCTB IIIYMOB B BujeomnoJjioce Oymer paBHa 2 No. Hapucyiite rpacduk
CIIEKTPAJILHOM IIJIOTHOCTH IIIyMa Ha BXOJe MHTerpaTopa ¢ CUHXPOHHBIM

pa3psIoM.

Ilpouszeoocmeennasn 3aoaua Nel5

OyHKIIMOHAJIbHASA CXeMa IIPHEMHOT0 YCTPOMCTBA, IIPeCcTaBJICHHO-
0 Ha PUCYHKE .
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PucyHok - n-KaHaJIbHBIN CHHXPOHHBIN JIEMOIYJIATOP

[TpuaMaeM, YTO B KAKI0M YACTOTHOM KaHAaJIe MCII0JIb3yeTcss pa3oBast
MaHUIYJIAua paguocuraaia ga 180° (DM-2). Ha Bxome MHOrokaHa Ib-

HOI'0 CMHXPOHHOTI'O AeMOAYJIdATOopa HefICTByeT CHUTHAaJI

UBX(t) = Z=1 UC Sin(ZTIfk + (pk),



roe fy = ff< + AF, , roe AF, — IOIUIEPOBCKMI CIOBUT IIepeaaBae-
MOit 9acToTHI fy, k= Qk(t)+ @ko, , THe Qk(t) TpuHEMAaeT 3HaueHHE 0 MU T
IIpY MaHUNYJIAIAN PAJIUOCUTHAJIA, Pko, - HAYATbHASA pas3a paJuoCUTrHa-
Jia B k-oM 4acTOTHOM KaHAaJIe.
Ha Bxome cxemsl (prcyHoK 1) B moJioce uactot Af meficTByer Iym ¢ pas-
HOMEPHOM CIIEKTPAJIbHON ILJIOTHOCTHI0 No

Onpenenure MOJIOCY MPOITYCKAHUSI MHTETPATOPa ¢ CHHXPOHHBIM Pa3psaaoM
JUTSL TUTEIIBHOCTH KaHAJIBHBIX UMITYJBCOB T,. M1 HAWINTE OTHOIICHUE MOITHOCTEH
CUTHAJI-IITYM Ha BBIXOJIC HHTETPATOpa C CHHXPOHHBIM Pa3psaa0M Yepe3 OTHOIICHHE
ASHEPIruM BXOAHOTO OuTa P Ty., (PC:UE /2, Uc - aMImmuTyna BXOJHOTO IS CXEMBI
puc. 14 pagnocurnana Ha dactore fj), kK cnekrpanpHON TIoTHOCTH TIIyMOB Ng Ha
BXOJIC CXCMBI

Ilpouszeoocmeennasn 3aoaua Nel6

CucteMa TaKTOBOM CHHXPOHHU3AIMU HE JOJDKHA YXYJIIATh OTHOIICHHUE
CUTHAJI—IIyM Ha BBIXOJIE€ MHTErpaTopa ¢ CMHXPOHHBIM paspsjioM OoJiee 4yeM Ha
0,3 n1b. OnpenennTe MaKCUMAIIBHYIO TOITYCTUMYIO IOTPEIMTHOCTh CUCTEMBI TAKTO-
BOW CHHXPOHU3AIMH AT B IIPOIICHTAX MO OTHOIICHHIO K JUTMTSIILHOCTH CUMBOJIA T.

Ilpouszeoocmeennasn 3aoaua Nell

3agaHa HECTAOMIBLHOCTh YaCTOTHI I'eéHepaTopa TAaKTOBOM YacCTOTHI MPHUEM-
HUKa, paBHasd 10" OTHOCHTENBHO TAKTOBOH HYACTOTHI IIPUHUMAEMBIX CUMBOJIOB
curnania. Ilocie nmepBoHayaapHOTrO (ha3upoBaHUS B MPUEMHUKE TAKTOBBIX UMITYJIb-
COB C HA4aJiOM U KOHHOM NMPUHUMAEMBIX CHMBOJIOB CHTHAJIa 1O TIpeamMOyJie reHe-
paTop TAKTOBOW YacTOTHl B NMPUEMHHMKE HE IMOACTPAWBACTCS IO NMPHUHUMACMBIM
MH(POPMAITMOHHBIM CUTHAJIaM.

OnpenenuTh Yepe3 KaKoe YUCIIO NMPUHUMAEMbIX CHMBOJIOB CHTHAjla CMe-
IICHUE TaKTOBBIX UMITYJILCOB CUCTEMbl CHHXPOHHU3AIIUA TAKTOBOM YaCTOTHl OTHO-

CHUTCJIBHO (prHTOB IMPUHHUMACMbBIX CUMBOJIOB JOCTHUTHCT I[OHYCTHMOﬁ BCJIMYHUHEI B

1%.



Ilpouszeoocmeennas 3aoaua Nel8
JIyist cucteM Ha3eMHOM PaJMOCBSI3M C MOOWJIBHBIMH TEPMHUHAIAMH, KOTO-
pbIe XapakTEepU3yIOTCS BCEHANPABICHHBIMU MEPENAIONIMMHI U MPUEMHBIMU aHTECH-

HaMH 0a30BOM CTaHIIUM U TEPMHUHAJIOB (B a3UMYTAJIbHOU IUIOCKOCTH WJIM BO BCEH

PuGuSup _ PuGpGppA®
anr2l  (4mr)2L

cdepe), UCTIONB3ys BhIpakeHue P, = JUJIS. MOIITHOCTH TIOJIE3HO-

ro CUTHaja Ha BBIXOJIC MPUEMHON aHTEHHBI, ONPEACIIUTh KaK MPH OJIMHAKOBBIX Py,
r u L Oyzmetr u3MeHSAThCS MPUHUMAaeMasi MOIITHOCTh CHTHAJIa TPU U3MEHEHUH JHa-
Ma30Ha YacTOT PaJMOINHUY.

Kakue nuana3oHbl 4acTOT: METPOBBIA, NEIMMETPOBBIM, CAHTUMETPOBBIM
VI MUJUTAMETPOBBIA SBIISIOTCS HAaMOOJIEe BBHITOJHBIMHU TP CO3JaHUHM TaKUX CH-
CTEM PaTUOCBSZU?

Ilpouszeoocmeennasn 3aoaua Nel9

B cetn cBsI3M MHTEpBaN paccesHUS IO 3aJepKKE TMPUHAMACMOTO MHOTO-
Jy4eBOI0 curHaia paBeH 3 MKc. Jyig OOpbOBI ¢ 3aMUpPaHUSIMU CUTHAJA KaxIbId
CHUMBOJI KOJIOBOTO CJIOBA C MCIPABICHHEM OMIMOOK TOCIEI0BATENBHO TEpeIacTCs
Ha CBOEU OTIEIBHOM YaCTOTE TaK, YTOOBI CHMMBOJIBI KOJIOBOTO CJOBa 3aMHUpAU
HezaBucuMO. OnpeaeiuTh MUHUMAIbHBIN HEOOXOIUMBINH Pa3HOC MEXAY 4acToTa-
MHU.

Ilpouseoocmeennasn 3aoaua Ne20

B cetu cBs3u, paboraronieii B tuana3one 4actot f=2 I'T' (aymHa BOJTHBI A
= 15 cM) MOOWJIbHBIN TEPMUHAI MPUHUMAET OTPAKEHHBIE OT OKPYKAIOIIUX TIPeI-
METOB CUTHAJIbI 0a30BOM CTAHIMK B YIIIOBOM CEKTOPE 10 azumyTy 180°

Onpenenuths MPOCTPAHCTBEHHBIA Pa3HOC MEXAY JBYMSI aHTEHHAMH MO-
OWJIBHOTO TE€pPMHHAIa B TOPU30HTATBHOMW IJIOCKOCTH JJIsi OOCCIICYCHHS JIBYKpAT-
HOTO TIPOCTPAHCTBEHHO-PA3HECEHHOTO MPUEMA;

Ilpouszeoocmeennas 3aoaua Ne2l

B cetu cBs3u, paboTtaromieii B auanazone 4actot f=2 I'T'n (mymmHa BOTHBI A
= 15 cM) MOOWIJIBHBIN TEPMHHAJI IPUHUMACT OTPAKCHHBIE OT OKPY>KAFOIIUX TIPE/-

METOB CUTHAJIbI 0a30BOM CTAHIMK B YIIIOBOM CEKTOPE 110 azumyTy 180°



Onpenenutb Kakod MyTh JOJDKEH MPONTH MOOWIIBHBIA TEPMHUHAN, YTOObBI
MIPUHUMAEMBIN CUTHAJ U3MEHWICS OT HEKOTOPOM MAaKCUMAJIbHOM aMIUTATYJIBI J0
MUHMMAaJILHOM;

Ilpou3eoocmeennasn 3a0aua Ne2?2

B ceru cBsi3u, padoraromieii B tuana3one yactot f=2 I'T (aymHa BOTHBI A
= 15 cM) MOOWJIBHBIN TEPMUHAI IPUHUMAET OTPAKEHHBIE OT OKPYKAIOIIUX MPE]-
METOB CHT'HaJIbI 0a30BOM CTaHIMK B YIJIIOBOM CEKTOpE 10 asumyty 180°

OnpenenuTs TpH CKOPOCTH IBMXKEHUS MoOWiIbHOTO TepmuHana V = 20
KM/4 OTIPENICTTUTh WHTEPBAJI BPEMEHHON KOTEPEHTHOCTH MPUHUMAEMOTO CHTHAJa
KaK MHTEpBaJI BPEMEHHU, B KOTOPOM OTHOAr0Iasi CUTHajIa COXPaHSIET CBOIO MOJISIp-
HOCTb OTHOCUTEIBHO CPEIHETO 3HAYECHUS 3aMUPAIOIIETO CUTHAJIA;

Ilpouseoocmeennasn 3aoaua Ne23

[TpousBeaute npeodpazoBanue curHaia Ha npumepe OFDM-cuctems me-
penaun ¢ nByms QPSK-monymstopamu. QPSK-monymsiius mudpoBoro curnaia
CBOJIMTHCS K TPEOOPa30BaHUIO:

- 00 — -1-1j;

— 01 — -1+1j;

- 10 — +1-1j;

— 11 — +1+1j.

Hcxomusrii curHan: a = [01 01].

Ilpouszeoocmeennasn 3aoaua Ne24

[TpousBeaute npeodpazoBanue curHaia Ha npumepe OFDM-cucrems me-
penaun ¢ nByms QPSK-monymnstopamu. QPSK-monymsiius mudpoBoro cursaia
CBOJMTHCS K TPEOOPa30BaHUIO:

- 00 — —1-1j;

— 01 — —1+1j;

- 10 — +1-1j;

— 11 — +1+1j.

Ucxonnsiii curnan: a=[11 00]..



Ilpouszeoocmeennas 3aoaua Ne25

Ixana oneHUBaHUS pelieHUs] KOMIIETEeHTHOCTHO-OPHEHTHPOBAHHOM 3a1a4u:
COOTBETCTBHH C JIEHCTBYIOIIEH B YHUBEpCUTETE OaNTbHO-PEHTHHTOBOM CHCTEMOI OLIEHWBaHHUE pe-
3yJNBTaTOB MPOMEXYTOUYHOW aTTeCTallnU OOYyYarommxcsl ocymiecTBisieTcs B pamkax 100-0ammpHON
LIKAJIBl, IPY 3TOM MaKCHUMAIBHBIA 0aJl IO MPOMEXKYTOYHOH aTTeCTalUK O0YYaIOLIMXCsl 0 OYHOM
(dbopme 0o0OydeHuss coctaBisieT 36 OalIOB, IO OYHO-3a0YHON W 3a04HOU (opmam oOyueHus - 60
(ycranosneno nonoxenuem I102.016).

MaxkcuManbHOE KOJMYECTBO 0ajuIOB 3a pelleHHe KOMIETEHTHOCTHO-OPHEHTUPOBAHHOW 3a-
nauu - 6 6anoB.

Bann, monmy4deHHbIl 00ydaroOmIMMCs 3a pelIeHne KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOH 3a1a-
91, CyMMHPYETCS ¢ 0aIIoM, BRICTABICHHBIM €My TI0 pe3yJIbTaTaM TeCTHPOBAHUSL.

OO6muit 6ayT MPOMEXKYTOYHOH aTTeCTallid CyMMHpPYeETCs ¢ OaiaMu, OTyYeHHBIMH 00yda-
IOIIIMCS TI0 pe3yJIbTaTaM TEKYIero KOHTPOJIS YCIIEeBaeMOCTH B TE€UEHHE CEMECTPA; CyMMa
0annoe nepeeooumcs & oyeHKy no 5-6annvhoil wikane (YyKazamo HysHcHoe: no 5-0anivHoil wKa-
Jle uau OUXOmomu4ecKoul wKaue) ciedyrouwum oopazom (npueecmu 00Hy U3 08yx Hudicecue-
oyrouux maoauy):

CootBerctue 100-6amibpHOM 1 5-0aJUTHHOM IIKa

Cymma 6annog no 100-6annvnoi wikane

Ouenka no 5-6anivHoil wiKkane

100-85

OTJIMYHO

84-70 XOpOIIIOo

69-50 YIOBJIETBOPHUTEIHHO
49 u meHee HEYIOBJIETBOPUTEIBHO
NI

CootBerctBre 100-0a/IbHON U AUXOTOMUYECKON LKA

Cymma 6annoe no 100-6annvnon wkane

OueHKa no OUXOmMoOMUYEeCKOU uiKale

100-50

3a4TCHO

49 1 meHee

HC 3a4TCHO

Kpumepuu oyenueanusn pewieHus KOMnemeHmHoCMHO-0PUEHMUPOBAHHOU 3a0auu
(Hudicecnedyroujue Kpumepuu OUEHKU AGIAIOMCA NPUMEPHBIMU U MOZYM KOPPEKmMupo-
eamucsa):

6-5 0aJJI0B BBICTABISIETCS] O0YYAIOLIEMYCS, €CITU PEIICHHE 3a/1aud JIEMOHCTPUPYET TIy0o0-
KOE TMOHMMaHHe O0YYarolIUMCs TMPEJIOKEHHOW MPOOJIeMbl U Pa3HOCTOPOHHEE €€ PACCMOTPECHHE;
CBOOOJIHO KOHCTpyHpyemas paboTa MpeacTaBisieT coOOW JIOTMYHOE, SCHOE M MPH 3TOM KPaTKoe,
TOYHOE OIMUCAHUE XOJla PEIICHUs 3a1aun (MOCIICAOBATEIBHOCTH (MM BBITIONHEHHS) HEOOXOIUMBIX
TPYAOBBIX JIeHCTBUH) u (POPMYTHPOBKY JOKa3aHHOTO, NMPABHIBHOTO BbIBOjA (OTBETA); MPU ITOM
o0ydJarmumMes MPEATIOKEHO HECKOJIbKO BapHaHTOB pPEIICHUS WM OPUTHHAIBHOE, HECTaHAapTHOE
peuienre (uau HambOojee 3¢ ¢GeKTHBHOE, WM HauOoJiee PalMOHAILHOE, WK ONTHMAJIbHOE, WU
€/IMHCTBEHHO MPaBUIIBHOE PEIICHHUE); 3a]]aua pellieHa B YCTaHOBJICHHOE MPEToaBaTeieM BpeMs W
C OTIepEeKEHNEM BPEMEHH.

4-3 6anna BBICTABIISIETCSl  00OyYarOImEeMycs, €CIIM PEUICHHE 3aJa4d  JeMOHCTPUPYET TI0-
HUMaHHE O0Y4YaloIIMMCS NPeIIOKeHHON NPOoOJIeMbl; 3a/1a4a pPellieHa THIIOBBIM CIIOCOOOM B YCTAHOB-
JICHHOE IIperojaBareieM BpeMs; UIMEIOT MecTo olmue ¢pasbl U (MIM) HECYLIECTBEHHbIE HEAOUETH B
OIMHMCAaHUM XO0J1a pEIeHUs U (WiIK) BhIBOJA (OTBETA).

2-1 6anna BBICTABIIICTCSI  00yYaroleMycCsl, €CJI pellieHNe 3aAa4d JIEMOHCTPUPYET IO-
BEPXHOCTHOE ITOHUMaHKE 00YUYaIOMIUMCS MPEIOKEHHON MPOOIEMbl;0CYIIeCTBIEHA IOMBITKAa  Ia0-
JIOHHOT'O PeLIeHHs 3a7aui, HO NP €€ pelieHUH JOMYLICHbBI OMNOKHN U (WJIK) NPEBBIIIEHO YCTaHOBIICH-



HOE IIPEToaBaTeIeM BpeMsl.

0 6as10B BBICTABJISIETCSI 00YYAIOIIEMYCs, €CIIH PEIICHUE 3aJadil JEMOHCTPUPYET HEIO-
HUMaHHe O0YYaroIyMCs TIPEUIOKEHHON MpoOieMbl, U (WJIM) 3HAYATEIHPHOE MECTO 3aHUMAIOT 00IIne
(hpa3sl ¥ TOIIOCITIOBHBIE PACCYXACHNUS, U (WIIH) 33/1a4a HE PelIeHa.





