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1.1 BOIIPOCBHBI JlV/IA YCTHOI O OIIPOCA
[Iepeuncnure BUAbBI CUCTEM MTOABUKHOM PAJUOCBSI3H.

B yem ocHOBHAs 0COOEHHOCTH COTOBBIX CUCTEM CBS3U?

1

2

3 W3 gero cocTouT cucreMa IeHKHHTOBOU CBI3U?

4 Korna 060ocHOBaHO MpUMEHEHHUE CUCTEM CITyTHUKOBOM CBSI3U?
5

Kak OCYHICCTBIIACTCA BBIXO B TGJIC(I)OHHYIO CTAIMOHAPHYIO CCTh U3 COTO-

BOM CUCTEMBI?

6 B xakom 6J10ke cOCpeIoTOUECHO yIpaBieHUe COTOBOM CUCTEMOM?

7 HazoBute ocHOBHEIE OT/iINYKs 0a30BOI M MOJABUYKHOM CTAHIINM.

8 JI71s1 4eTo MPUMEHSIIOT PA3HECEHHBIN TpUeM?

9 M3 kakux »>JIEMEHTOB COCTOSIT JIMHEHHBIC CUCTEMBI CBS3H C IOIBHKHBIMU
o0BeKTaMu?

10  Kakwue 3aga4m pemiaeT eHTP KOMMYTaIlUU MTOABUKHON CBSI3U?

11  Kakwue oneparuu BKIrOYaeT B ceOsl MHUITUATA3AINSA?

12 Kak ocymiecTBiseTcs mepenada o0CIyKUBaHUs ?

13  Kakue uszmepeHus: HEOOXOMMO BECTH IMPEABAPUTEIILHO IS Mepeaayu 00-
CIIy)KABaHUs?

14 Korma MOXeT HE MPOU30UTH YCTAHOBIICHUE CBSI3U?

15 B ueMm oTiiMume mpouenypbl ayTeHTH(PUKAIMH JIJIST aHAJOTOBBIX U ITU(POBBIX
CUCTEM COTOBOM CBSI3H?

16  KakuMmu mapameTpamu XapakTepu3yeTcs Kiactep?

17  KakoBbI 1IeJIM UCTIOJIb30BAHUS KJIACTEPOB Pa3HOTo Mopsiika’?

18  Ilepeuncnure BO3MOXHBIE METOIbI MHOTOCTAHIIMOHHOTO JOCTYTIA.

19 B dyem npeumyInecTBO BPEMEHHOTO pa3/eliCHUsI KaHAJOB M0 CPABHEHUIO C
YaCTOTHBIM?

20  Kak ocymecTBisieTcst KOJOBOE pa3jiesieHHue KaHaJIoB?

21  Ilepeuncnute MeTOABl KaHATHLHOTO KOJMPOBAHWSA, MUCIOJIb3yeMbIe B COBpE-
MEHHBIX CHCTEMax CBSI3H.

22 Jlns ucnpaBiieHHs] KAKUX OIMMUOOK MPEeHa3HAYEHO OOJIBITUHCTBO KOACPOB?

23  Kakue cymiecTByrOT METOJIbI OOPBOBI C TPYNIOBBIMU OIIMOKaAMU?



24  KakoBbl 0COOEHHOCTH Mepeaavn B MU(PPOBBIX CHCTEMAaX CBSI3U?

25 Kak cBs3aHa aBTOKOppENALMOHHAas (YHKUMS CHTHalda W CIEKTpaiabHas
IUIOTHOCTHh MOIITHOCTH?

26  Jlns yero MCmoJyib3yIOT XapaKTePUCTUKY «IHEPTeTUYECKOE PACCTOSHUE MEXK-
Iy CUTHAJIaMu»?

27  IlepeuucnuTe OCHOBHBIE BUABI COBPEMEHHON IIU(PPOBON MOTYIISAIIHH.

28 B 4em cMbICI YaCTOTHO-TEPPUTOPHAIBHOTO TJIAHUPOBAHUS?

29  IlepeuuciuTe OCHOBHBIE CTAHIAPTHI TPAHKUHTOBOM CBS3H.

30 B gewm 3akirovaercs MPeUMMYIIECTBO CUCTEM TPAHKUHTOBOM CBSI3U?

31 Kakwue yciyru mpenoCTaBISIOTCS CHCTEMaMH MEPCOHANBHONW CIyTHUKOBOM
CBS3U?

32 B d4em mpemmymiecTBO CUCTEM IMIMPOKOMOIOCHOTO AOCTyma?

33  IlepeuucnuTe NPUHLHUIBI APXUTEKTYPHI CETEH.

34  Ilepeuucnure cocrapistonire Moy cucteMsl curHanuzanuu OKC Ne7

35  Kaxkwue tumsl coobmennii ucmonb3yores B OKC Ne 77

IlIkana ouenusanusn: 3 dainvHas.

Kpumepuu ouenueanusn (nusicecnedyoujue Kpumepuu oueHKU A61310M-
CA RPUMEPHBIMU U MOZYH KOPPEKMUPOBAMbC):

3 0anua (WM OLEHKA «OTJHMYHO)») BBICTABISIETCS OOy4YarOMIeMyCs, €CIu
OH JIEMOHCTPUPYET IITyOOKOE 3HAaHUE COJIEPKaHUs BOIIPOCA; TAeT TOUHBIE OIpeie-
JIEHUSI OCHOBHBIX MOHSTHHI; apryMEHTUPOBAHHO M JIOTUYECKH CTPOMHO M3Jaraer
y4eOHbII MaTepuai; WUTFOCTPUPYET CBOM OTBET aKTyaJlbHbIMU IPUMEpPAMH (THUIIO-
BbIMH U HECTaHJIAPTHBIMH), B TOM YHCJI€ CAMOCTOSITEIbHO HAalJCHHBIMU; HE HYX-
JTAeTCsl B YTOUHSIOIMINX U (MJIM) TOMOJHUTEIBHBIX BOIIPOCaX MPEno/iaBaTelis.

2 Gajna (WM OIIEHKA «XOPOII0») BBICTABIACTCS 00yJaronieMycsi, €Ciu
OH BJIAJIEET COAEPKAHNEM BOIIPOCA, HO JOMYCKAET HEKOTOPHIE HEAOUYEThI IPU OT-
BETE; JI0MYyCKAaeT HE3HAYUTEIbHbIE HETOYHOCTH MPU ONPEIEICHUH OCHOBHBIX I0-
HATHUI; HEJOCTATOYHO apIryMEHTUPOBAHHO U (MJIM) JIOTUYECKU CTPOMHO M3JIaraet

y4eOHbII MaTepHall; WUTFOCTPUPYET CBOM OTBET TUIIOBBIMU MPUMEPAMHU.



1 6ann (mnM OLEHKA «Y/A0BJIETBOPHMTEIBHO») BHICTABIISIETCS 00ydYarole-
MyCsl, €CJIM OH OCBOMJI OCHOBHBIE IOJIO)KEHHSI KOHTPOJIUPYEMOU TEMBI, HO HEAO-
CTaTOYHO YETKO JIa€T ONpPEJIECICHNE OCHOBHBIX MOHATUN U AEPUHULIMIM; 3aTpyIHS-
€TCs IIPU OTBETAX Ha JIOMOJIHHUTENbHBIE BOIPOCHI; IPUBOJAMUT HETOCTATOYHOE KOJIU-
4YeCTBO IPUMEPOB Ul WUTIOCTPUPOBAHUS CBOETO OTBETA; HYKIAETCS B YTOUHSIO-
KX ¥ (WIM) JOTIOJIHUTEIBHBIX BOIIPOCAX MPENOoaBaTesl.

0 0anI0B (WM OLICHKA «HEYAOBJIETBOPHUTEJIbHO)») BBICTaBIsETCA 00Y-
YAIOIIEMYCsl, €CJIM OH HE BIIAJIEET COAECPKAHUEM BOIIPOCA WM JIOIYCKAeT IpyObIe
OLIMOKM; 3aTPYAHICTCS 1aTh OCHOBHBIE OMPECIICHUS; HE MOKET MPUBECTH WIIH
NPUBOJNUT HEMPABWIbHBIE MPUMEPHI; HE OTBEYAET HA YTOUYHSIOMIKE U (WIIH) J10-
IIOJIHUTEIIBHBIE BONPOCHI NPENOJABATENS WM JOIYCKAaeT NMPU OTBETE HAa HUX

rpyOble OIINOKHU.



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
JOCTyIa.

[lepeuncnure OCHOBHBIE BUJIbI COBPEMEHHOM HHU(PPOBON MOTYIISAIIIH.

B 4eM cMBICII 4aCTOTHO-TEPPUTOPUATIBHOTO TNTAHUPOBAHMS ?

Ilepeuncinure OCHOBHBIE CTaHIAPTHI TPAHKUHIOBOM CBSI3H.

B 4em 3aknro4aeTcs NpenMyIecTBO CUCTEM TPAHKUHIOBOU CBSI3U?

© N o 0 B~

Kakue ycnyru mpemocTaBisiiOTCS CHCTEMaMH MEePCOHATBHOM CITyTHUKOBOM

CBsI3U?

9. B yem npeumymiecTBO CUCTEM IUPOKOIMOIOCHOTO JoCTyma?

10.Ilepeuncnure NPUHIMIBI APXUTEKTYPHI CETEH.

11.Tlepeuncaure cocTaBisone MOTYJIA cucTeMbl curHanu3aun OKC Ne7

12.Kaxue tunsl cooOmienuit ucnonb3yrores B OKC Ne 77

13.KaxoBsl pynkiuu ypoBuei mojaenu OKC Ne 77

14 .Kak onpenensiercst popMart KaJpoB B CUCTEMAX CUTHATIM3ALUU?

15. /1151 9yero HeoOXOIUMBI CUCTEMBI CETEBOTO YIIPaBICHUS ?

16.11o kakum mapameTpaM KIacCUPUITUPYIOT paTuoKaHAIIbI?

17.TlepeuricnutTe OCHOBHBIC MOJIETN PaJMOKAHATIOB?

18.KaxkoBbI TUITIBI B3aMMOICHCTBUSI MIOJIE3HOTO CUTHAJIA U TTIOMEX ?

19.0T™MeThTEe AOCTOMHCTBA M HEIOCTATKH METOJOB MPEICKa3aHMs YPOBHS CHUT-
HaJoB?

20.KakoBbI 0COOEHHOCTH TJIAHUPOBAHKS CETH C KOJIOBBIM pa3/ieliecHHeM KaHa-
J0B?

21.Yewm ompeaensieTcsi MAaKCUMalTbHOE YHUCIIO AaKTUBHBIX a00OHEHTOB B cOTe?

22.KakoBbl OCHOBHBIE TapAMETPhI YaCTOTHOTO TJ1aHa?



23.1lepeuncnute BO3MOXKHBIE KPUTEPUH TOMEXO03AITUIIIEHHOCTH CUCTEM CBS3H ?

24.Tlepeuncnute 0COOCHHOCTH IPOSKTHPOBAHUS CITyTHUKOBBIX CHCTEM?

25.Ilepeuncnute BapuaHThl UCIIOIH30BAHUS CHCTEM OECIIPOBOTHOTO OCTYTIA.

26.Kaxue BuAbl MOAYISIIIMH HCIIONB3YIOTCS B CUCTEMaxX 0eCIpOBOJIHOIO JOCTY-
na?

27.Kakue MeToJIbl KaHaJIHbHOTO KOJAUPOBAHMS XapaKTEePHBI JIJISI CUCTEM Oectpo-
BOJTHOTO JJOCTyma?

28.I1epcIeKTUBBI PAa3BUTHS CHCTEM OECIIPOBOTHOTO TOCTYTIA.

29.Ilepeuncnute OCHOBHBIE BHJIBI YCIYT, MPEIOCTABISIEMBIX B CETSIX TOJIBHK-
HOM paJiMOCBSI3H.

30.Kak pemaercsi nmpobieMa 3JI€KTPOMAarHUTHOW COBMECTHUMOCTU Pa3IMYHBIX
cucrem?

31.Kakue TpeOGoBaHUSI MPEABIBISIOTCS K I100adbHON MH(MOPMAIIMOHHON CH-
creme?

32.B gyem ocobennocTr pagnonHTepdericoB cuctem 3G?

33.Kakumu BbI BUANTE TpeOoBaHuUs K cucteMam 4G?

IlIkana ouenusanusn: 3 dainvHaA.

Kpumepuu ouenueanusn (Huiceciedyrwuwiue Kpumepuu OUeHKU A6J1s-
I0mcA NPUMEPHBIMU U MOZYHL KOPPEKMUPOBAMbCA):

3 0aj1a (MU OLICHKA «OTJMYHO») BBICTABIISETCS 00yUaroIMeMycs, €ClIH
OH MPUHUMAET aKTUBHOE ydacTHe B Oecelie 0 OOJIBIIMHCTBY 00CYXIaEMbIX BO-
NpocoB (B TOM YHCJIE CaMbIX CJIOXKHBIX); JIEMOHCTPUPYET CHOPMHUPOBAHHYIO
CIIOCOOHOCTH K AUAJIOTMYECKOMY MBIIIICHUIO, TIPOSIBIISIET YBAKEHUE U UHTEPEC K
WHBIM MHEHUSIM; BJIaJIeeT MTyOOKUMU (B TOM YHUCIIE JOTOJHUTEIbHBIMU) 3HAHU-
SMH TIO CYHIIECTBY OOCYKTaeMbIX BOIPOCOB, OPATOPCKUMHU CIOCOOHOCTSIMH U
MpaBWJIaMHU BEACHUS MOJIEMUKH; CTPOUT JIOTUYHBIE, apTyMEHTUPOBAHHbBIC, TOY-
HbIE M JIAKOHUYHBIC BBICKA3BIBAHUSI, COIMPOBOXKIAAEMBIC SIPKUMHU MpPUMEpPaMU;
JIETKO W 3aMHTEPECOBAHHO OTKJIMKAETCS HA HEOXHUIAHHBIC PaKypchl Oecesbl; He

HY>K/Ia€TCSl B YTOUHSIOMMX U (WJTK) AOMOJHUTEIBHBIX BOIIPOCaX MperoaBaTes.



2 0aju1a (MU OIIEHKA «XOPOII0») BBICTABISETCS 00ydYaOImMeMycs, eCiu
OH MPHUHHUMAET ydacTue B oOcyxaeHuu He mMeHee 50% AMCKYCCHOHHBIX BOIPO-
COB; MPOSIBJISICT YBAXXECHUE U MHTEPEC K MHBIM MHEHHSIM, JOKA3aTeNbHO U KO-
PEKTHO 3allMIIAeT CBO€ MHEHUE; BIaI€eT XOPOLUIUMH 3HAHUSIMHU BOTIPOCOB, B 00-
CY>KJI€HUU KOTOPBIX MPUHHUMAET y4acTHE; YMEET HE CTOJBKO BECTH IMOJEMHUKY,
CKOJIbKO Y4acTBOBATh B HEU; CTPOUT JIOTUYHBIC, ApTyMEHTUPOBAHHBIEC BHICKA3bI-
BaHUs1, COMPOBOXKIaEMbIE MOAXOASIIMMHU IPUMEpPaMH; HE BCET/1a OTKIMKACTCS Ha
HEOXKHJIaHHBIE PAaKypChl Oecesibl; HEe HYXKIAETCS B YTOUHSIIONUX U (MJIA) TOMOJ-
HUTEJIBHBIX BOIPOCaX MpernogaBaTes.

1 0ann (MU OLEHKA «YIAOBJIETBOPUTEIbHO») BBICTABIISICTCS O0ydaro-
HmieMycsi, €cIM OH INPUHMMAaeT ydacThe B Oeceie IO OJHOMY-ABYM Haubosee
MPOCTBIM OOCYKJIaeMBIM BOIPOCAM; KOPPEKTHO BBICIYIIMBACT WHBIC MHCHHUS;
HEYBEPEHHO OPHEHTUPYETCS B COJAEPNKAHUM OOCYXkJAA€MbIX BOIIPOCOB, HOPOU
JIOMyCKasi OIIMOKK; B MOJIEMHUKE MPEINOYUTAET 3aHUMATh TTO3UIIHI0 3aMHTEPECO-
BAaHHOTO CIyIIATENs; CTPOUT KpaTKWe, HO B IEJOM JIOTHYHBIC BBICKA3bIBAHMS,
COMPOBOXK/Ia€Mble HAauOOJIee OUYEBHUIHBIMU MPUMEPAMH; TEPSETCS MPU BO3HUK-
HOBEHHH HEOXKUIAHHBIX PaKypcoB Oecelbl U B 3TOM ClIydae HY>KIaeTcs B yTOU-
HSIOIIMX U (WJIK) JOTIOJTHUTENIBHBIX BOMPOCAaX MPENno aBaTels.

0 6a/10B (MJIM OIICHKA «HEYJO0BJIETBOPHUTEIbHO0)») BBICTABISIETCS 00Y-
YalolEMYCsl, €ClIM OH HE BIJIAJIEET COJEPKAaHUEM OOCYKIAaeMbIX BOIPOCOB WU
JIOTyCKaeT TpyOble OIIMOKHW; MacCMBEH B OOMEHE MHEHUSMH WJIM BOOOIIE HE
y4acTBYET B JUCKYCCHH; 3aTPYAHIETCS B MOCTPOCHUH MOHOJIOTHYECKOTO BBICKA-
3BIBaHMSI M (MJTM) JOITyCKaeT OIMMOOYHBIC BRICKA3bIBAHUS, IIOCTOSTHHO HYXIACTCS

B YTOUHSIOIIMX U (MJIM) AOMOJHUTEIbHBIX BOIIPOCAX MPENOJABATEIS.

1.3 IIPOU3BO/ICTBEHHBIE 3A/[A9H (ananozuuno oghopmaaomcs
6ce KOMNEemeHmHOCMHO-0OPUECHMUPOGAHHbIE 3A0a4U, 6 MOM Yucjie Kelic-
3a0auu u cumyauuoHHbsvle 3a0auu; mMoym Ovlmb CMPYKMYPUPOBAHbL NO Me-
mam (pazoenam) OuCUuUNIUHbl, KAK NOKA3AHO HUMCE, UTU MO2Ym Oblmb npuee-

O¢Hbl 8 uejiom no 0ucuunﬂuue (683 YKa3anusa Homepoes u HAUMEHOBAHUIL meM



(pazoenos) oucuuniunol)).

Ilpouzeoocmeennasn 3a0aua Ne 1

[IpreMHUK pacnoJIOXKEH Ha pacCTOAHUM | KM OT 5-BaTTHOTO MEpeIaTyrKa,
Hecymas yactota f = 1900 MI't. Cuutath, 4TO 00€ aHTEHHBI PACIIOJIOKEHBI B CBO-
00JHOM MpPOCTpaHCTBE U UMEIOT KoddduimenTsl yeunenus Gr = 1, Gt = 2. Haiitu:

a) MOIIIHOCTh Ha BBIXOJI€ MPUEMHOM aHTEHHBI Pr ;

0) aMIUTUTY Ty DJIEKTPUYECKOTO OIS BOJIM3M IPUEMHON aHTEHHBI,

B) HaNpsDKEHHE CHUTHaja, MPUIIOKEHHOE Ha BXOJI€ MPUEMHHUKA, €CIU BbI-
XOJIHO€ CONPOTUBIIeHHE aHTeHHBI 50 OM U OHa CcOrIacoBaHa C MIPUEMHHUKOM.

IlIpouseoocmeennasn 3aoaua Ne 2

MoOWIIbHBI TPUEMHUK PACIOJIOKEH Ha PAacCTOSHUUM 5 KM OT 0a30BoOM
CTaHIIUM U UCIOJb3YeT B KaUeCTBE aHTCHHBI YETBEPTHBOJHOBBIN Aumnosb. Ha pac-
CTOSIHUM | KM aMIUIMTyJa 3JieKTpuueckoro mojsi coctaBuia 10-3 B/m. Yacrora
900 MI'u. Haiitu:

a) NIMHY U YCUJICHUE MPUEMHOU aHTEHHBI;

0) MOIIHOCTh Ha BBIXOJI€ MPUEMHON aHTeHHBI Pr , eciau ucnonb3yercs 2-
Jy4yeBasi MOJIEb PACPOCTPAHEHUS PAAUOBOJIH.

BricoTa nmoaBseca uznyyaroniei anTeHHsl S0 M, mprueMHoOu - 1.5 M.

IlIpouzeoocmeennasn 3aoaua Ne3

[upuna nomHoro cnektpa cuctemsl cBsizu ¢ YPKcocrasnser 12,5 MI .
3amutHbI yacTOTHBIA nHTEpBaN 10 k1. [Tomoca yactoT ogHoro kanana pasua 30
kl'11. OnpenenuTs YuCiIo TOCTYMHBIX KAHAJIOB

Ilpouzeoocmeennasn 3a0aua Nod

CpaBHUTH CHIEKTpabHYIO 3P(HeKTUBHOCTE cucteM cBsizu FDMA u TDMA,
€CJIM B CHCTEME C YACTOTHBIM Pa3JIeJICHHUEM KaHaJIOB T0JI0oca pabounx 4acToOT Ka-
Hana paBHa 10 kI'u u Takux xananoB 3. CkopocTh mepenaun Kaxaoro kanaia 10
k0/c. Cuctema TDMA umeet nojocy pabouunx yac- ToT 30 k'l 1 UMEET CKOPOCTh
nepemaun 30 k6/c. Kaxnprit kaap coctout u3z 3 paboynx MHTEPBAJIOB.

Ilpouzeoocmeennasn 3aoaua No5



[Ipu xBampatypHoi aMruTyaHO-(a3oBoi moaymsiuuu (KAM) ucnomns3y-
10Tcs 4 rpamaunu (a3pl CUTHAA, TaK YTO 00pa3yloTCs Ba HE3aBHCHMBIX KaHala
CBSI3M, CUH(]DA3HBIN U KBaJpaTypHBIM, B KaXJI0M U3 KOTOPBIX UCHOJIb3yeTca L aM-
IUTMTYIHBIX 3HaueHnn curHana (L/2 monoxxuTenbHOM mossipHocTd U /2 oTpuiia-
TeJbHOM MosIpHOCTH), uToro M=L2..ITpu L = 2 nony4yaem uzBectnyro ®M-4.

TpeOyeTcs onpeaenuTb CKOPOCTh NMepeayn B KaHale TOHAIbHONW YacTOTHI

B COOTBETCTBHM C MpeiaraeéMod TaOmuued s MOIYJSLHMHM CUTHAlIa METOIOM
KAM.

Yuciao 2 4 8 16 32 64 128
AMILTATYTHBIX

ypoBHeii (L) cur-

Hana KAM

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

Ynciio OUT Ha OIMH
cumBoJ, 10g, M
R, out/c

Ilpouzeoocmeennasn 3aoaua Nob

B pannoxanaie npu BO3I€MCTBUHA OPTaHU30BAHHOW IITYMOBOM IIOMEXH
(W1 CphIBE CHHXPOHM3AIIMY KaHalla CHHXPOHU3AIMH CJIOB) BEPOSITHOCTH OIIMOKH
Ha out p=0,5.

OnpenenuTth YUCII0 U30BITOYHBIX OUT I, KOTOPOE HEOOXOIUMO I0OABUTH K
nakeTy MHPOPMAMOHHBIX OUT K JUIA  0OHapykeHUs ONIHOOK, YTOOBI 32 BpeMsi

nepeaur nakeTa BeposTHOCTh (POPMUPOBAHUS JIOKHOM KOMAH/IbI HE MIPEBBIIIAa

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

YCHU paJII/IaHBHOﬁ CKOPOCTH V JABHIKCHHUSA MCpeaaTInKa MU IIPUCMHHKA ABYMS

cnoco0amu:

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

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



Ilpouzeoocmeennasn 3a0aua Ne§

Ecnu curnan mepemaercs mo KaHaly CBSI3M C ITyMaMH, TO BO3MOJKHA JIH
nepejada COOOIICHUH MO ATOMY KaHaly cBsa3u 0e3 ommOok? Eciu ga, To kakue
napameTphl Iepeiadi OTPAaHNYUBAIOT IITYMBI KaHajla CBS3H.

IlIpouszeoocmeennasn 3aoaua Ne9

[Tonb3ysice BeipaxkenueM llleHHOHA 11 IPOMTYCKHOM CIIOCOOHOCTH KaHaja
ces3u R = AF Log,(1 + P./P,) BbIpasute oTHOmeHue P./P,, depe3 oTHOmEeHHe h
= 2E4/ N, 1 HaiiiuTe BeIpaxKeHHE IS h? kak byHKIuio otHoIIeHus R/IAF.

Halimute MUHHUMaNbHO-BO3MOXKHOE JIOCTHXKMMOE 3HAUYCHHE BEJIMYUHBI
h?m1st KaHaa CBSI3H. BrIpa3ute 3Ty BEIUUUHY h®B, 1B u CPaBHHUTE €€ C BEITUYNHON
h? = 10,5 1B TpeGyeMoii IS ONyYEeHHs BEPOSITHOCTH OMMOKY Ha 61T p=10"° mpu
nepeaade nHGOpMaIMU IPOTHUBOIIOJIOKHBIMU CHTHaJIaMU 0e3 m30bpITouHOoCTH. Ka-
KHE 3aKJIFOUYCHHSI MOKHO CIIeTIaTh B PE3yJIbTaTe ATOTO CPABHEHUS O BO3ZMOKHOCTSX

HOMGXOYCTOfI“IHBOI‘O KOOUPOBAHHUA B KaHaJIaX CBsI3H?

Ilpouzeoocmeennasn 3aoaua Nol()

s nByxJrydeBO¥t Moaesn KaHajla CBSI3U JJIA BpeMeHU 3alia3blBa-
HUS OJHOTO JIy4Ya IO OTHOIIEHUI0 K JPYTOMY Tsan OIPENIETUTH HEOOXO0IH-
MBI pPa3HOC YaCTOT MeKIY N HeCcyIIMMHU YacTOTaMU, IiepelaBaeMbIX O]I-
HOBPEMEHHO [IJIA IOJy4eHUs N -KpaTHOTO PAa3HECEHHOI'0 HO YacToTe

opueMa

IlIkana ouenusanusn: 3 daninvHas.

Kpumepuu ouyenusanus (nudicecneoyroujue Kpumepuu OUeHKU A6715-
I0MCA NPUMEPHBIMU U MOZYHI KOPPEKMUPOBGAMbC):

3 0ass1a (MU OLICHKA «OTJIMYHO)») BBICTABIISIETCS O0yUYarOIIEMYCsl, €CITH
3ajlaya pelieHa MPaBWJIBHO, B YCTAHOBJICHHOE MpPETojlaBaTesieM BpeMsi WA C
OTIEPEKEHUEM BPEMEHH, MPU ATOM OOYYAIOIMIUMCS TMPEIIONKEHO OPUTHHAIBLHOC
(HecTanmapTHOE) pernieHue, wiu Hanbosee 3PpPeKTUBHOE perieHue, win Hanbo-

JICC pallMOHAJIBHOC PCIICHUC, UJIN OIITUMAJIbHOC PCIICHUC.



2 Gaju1a (WM OIEHKA «XOPOIL0») BHICTABISIETCS 00yYaromeMycsi, €Ciu
3a/laya pellieHa NpaBUIbHO, B YCTAHOBJIEHHOE MPENoJaBaTesieM BpeMs, TUIIOBbIM
CIIOCOOOM; JIOMYyCKAETCsl HAJTM4YKMe HECYIIECTBEHHBIX HEJIOUETOB.

1 6aan (WU OlLIEHKAa «yHOBJIETBOPHUTEIBLHO)») BBICTABIACTCS O00ydaro-
HIeMycsl, €CIM MpU PEIICHUU 3aJlayd JIOMYIIEHbI OMIMOKW HEKPUTHUYECKOTO Xa-
pakTepa u (WJIK) IPEeBBIIIEHO YCTAHOBJIECHHOE MPENoaBaTesieM BpeMsl.

0 0a/I0B (WK OIICHKA «HEYIOBJIETBOPUTEIBLHO)») BBICTABISIETCS 00Y-
YarouieMycsi, €clid 3ajladya He pellieHa WM MPU €€ PEIICHUH JIOMYIIEHbI TpyObie

OIIIUOKH.

2 OLIEHOYHBIE CPEJICTBA JJ1S1 IPOMEXKYTOYHOM AT-
TECTAIIMN OBYYAIOIIUXCA

2.1 BAHK BOITPOCOB H 3A/JAHUH B TECTOBOH ®OPME

Bonpocsl B 3akpsbiToii popme

1. Yto siBnsieTCsl MEPBBIM CBS3YIOIMIMM 3JIEMEHTOM MEX]Yy aHAJIOTOBBIM M
IU(POBBIM YJaCTKaMH TPAKTa repeaadn?

A) Anasnoro-undpoBoii npeodpazoBarteib

b) Hudpo-ananorossiii mpeoOpa3zoBaTeib

B) Kogep peun

I') Konep xanana

2. Kak Ha3pIBaeTcs mpoiiecc KOAUpOBaHUs MHGOpMALUM, TTOJTYy4aeMOU OT
UCTOYHMKA UHPOpManuu, B popMy, HanboJiee yI0OHYIO JUIs Mepeadyn Mo KaHary
cBs3n?

A) lemonynsauus

b) Monyasuus

B) KananbHoe konupoBaHue

I') CBepTrouHOE KOOUpPOBaHUE

3. Ecan QJICKTPOMAarduTHas BOJHa CTAJIKHUBACTCA C FH&)IKOﬁ IMOBCPXHO-



CTbIO, pa3Mep KOTOPOH MHOTrO OOJbIIIE AJIMHBI BOJIHBI CUTHAA, TO BOZHUKAET 3 (-
dexr:

A) Hudpakiuu

b) PacceuBanus

B) Orpaxenus

4. Yto He onpenensieTcs: CTaHAapTOM I ceTel OECIIPOBOIHOTO I0CTyma?

A) Tun ucnosb3yeMbIX aHTEHH

b) ITapameTpsl 4aCTOTHOTO IJIaHa

B) CtpykTypa KaHalIOB yIpaBieHHUs

I') Meton moynsiiuu;

5. PagmanbHO-30HOBasi CeTh PaJMOCBSI3HU, MpEAHAa3HAUEHHAs A Ipeno-
CTaBJICHHSI ITOJIB30BATEISIM YCIYT CBSI3M C KQUECTBOM, HE YCTYIAIOIIUM KadeCTBY
IIPOBOJHBIX CUCTEM CBSI3U ITO:

A) CeTb paguogocTyna

b) Onopnas ceTh

B) ba3oBas cetb

I') TpancnopTHas ceTh

6. Uem ompenensieTcss COBOKYIHOCTb NapaMeTPOB U XapaKTEPUCTUK MPHU-
€MHHKOB, MIepeAaTunKOB, aHTCHH, BUJ0B MOAYJISIMH, CIIOCOOOB pa3/iesieHUs] KaHa-
JIOB, AYTUIEKCHBIX KaHAJIOB, BDEMEHHOW CTPYKTYpPOH KaJapoB?

A) Pagnounrepdeiicom

b) [Ipotokonom oOmMeHa

B) [Tapamerpamu onopHoii cetu

7. YeM perinamMeHTUPYIOTCS MpaBUiia B3aUMOJIEHCTBUS AOOHEHTCKUX CTaH-
M ¢ 0a30BOM CTaHLMEW MPU JOCTYIIE U MOJYYEHUH YCIYT CBSI3U, ONPEIEISAIOIne
CTPYKTYypa IaKeToB, KaJpOB, OJIEH 1 UX Ha3HAUEHHUE, a TAK)KE EHCTBUS aOOHEHT-
CKUX CTaHITUI 1 0a30BBIX CTAHITHI?

A) Paguounrtepdeiicom

b) IIporokoJsiom 00MeHa

B) [Tapamerpamu 6a30Boii cetu



I') [TapameTpamu onopHoi cetu

8 Kakue cuctembl MOJBMKHOU CBSA3H MOTYT HMCIOJb30BATh KaK CHMILIEKC-
HbIe (OJHOCTOPOHHUE), TaK U AYIIJIEKCHBIE (JIBYyXCTOPOHHUE) KaHAJIbI CBSI3U?

A) CucTteMbl IEpCOHATBLHOTO PAIUOBBI30BA

b) BosnokoHHo-onTuueckue

B) Tpankunrosbie

I') Panuopeneiinbie

9.. T'me xpanutcs undopmaims o nepemenieHnn abonenra cetu GSM?

A) B nieatpe ayreHTHPUKAIUN

b) B konTpomepe 6a3zoBeix cranuuii BSC

B) B BU3MTHOM perucrpe MecTONOJIA0KEHUS

I') B uenrpe ayreHTupuKanuu

10 Yro saBisercst pu3MUECKUM KaHAJIOM B CUCTEMaX TPAHKUHTOBOM CBSI3U
crangapta APCO 257

A) UacTOTHBIH KaHAJ

b) Jlornueckuii kaHain

B) BpemenHoii unTepBan

I') Jlornueckuii kaap

11 Kaxko# u3 nepevyrciIeHHbIX CTaHIapTOB TPAHKUHTOBOW CBsI3U obecrie-
YUBAET TOJIbKO Mepeaavy AaHHbIX ?

A) TETRAV+D

b) APCO 25

B) TETRA PDO

I') IDEN 32

12. Ecmm IMEI aboHeHTa B ceT HEKOPPEKTEH, TO OH 3aHOCUTCS B...?7

A) Ceppniii cimcok VLR

b) Yepnsrit cnucoxk HLR

B) Cepsiit ciucok EIR

I') Yepnsbiii cnucok EIR

13. Kakoii cTaHgapT HEe MO3BOJISIET UCIIOIB30BaTh OJHY U TY € YacTOTYy



10 BCEH CETH, BO BCEX COTax?

A) GSM

b) WCDMA

B) 1S-95

I LTE

14. JInsg yMeHbIICHUS paguyca COThl CETH MOOMJIBHOM CBSI3M HEOOXOAUMO?

A) YBennuuth MOIIHOCTH nepeaTunka bC

b) YMeHbmuTh MOIIHOCTH NepeaaTunka bC

B) Ucnonps3o0BaTh OCTpOHAIIpaBIEHHbBIE AaHTEHHBI

I') Ucnonib3oBath O0siee MOMEX0YCTOMUYMBBIE METO I KOJUPOBAHUS

OrpannyeHusamu TexHosioruu koguposanus PBCC.

15. B cucremax cOTOBOIl CBSI3M KAKOT'O CTaHJApTa KUCIOJb3YIOTCS MEJICH-
HBIE CKAQ4YKH IO YacToTe?

A) GSM

b) WCDMA

B)LTE

') 1S-95

16. Kaxkoit o0si3aTenbHBI MEXaHU3M MU(PPOBAHUS UCTOJIB3YETCS B CETIX
cranaaprta IEEE 802.117?

A) WEP

b) WPA u WEP

B) WPA2

I') Hu ouH U3 yKa3aHHBIX

17 Kakum u3 cTaHAapTOB MPETyCMOTPEHO BEJICHUE PAaTMOOOMEHA MEXKITY
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 ompenensercs MaKCUMaJIbHOE YHUCIIO IOJb30BATENEH, MOIKIIIO-



YEHHBIX K OJJHOM Touke nocryna Wi-Fi?

A) OrpaHnyeHusIMH BBIJIEIEHHOTO YaCTOTHOTO JTMAIa30Ha

b) Orpannyenusimu IP-nporokosa

B) OrpannuenusiMu yucia nogHECYIINX YaCTOT

I') Orpannuenusimu Texnonoruu koauposanus PBCC.

19. KakuM u3 yka3zaHHBIX CTaHJApTOB HE MpEeAyCMOTpeHa Iepeiada AaH-
HBIX CO CKOPOCThIO 54 Mout/cek?

A) IEEE 802.11b

b) IEEE 802.11g

B) IEEE 802.11n

I') IEEE 802.11ac

20. Kakoif cTaTyc MMEIOT CTaHAApThl, MPUHUMaeMble MexXayHapOaHBIM
Coro3oM DneKTpocBs3u?

A) PekomeH1aTenbHbIN

b) 3akoHomarenpHbIN

B) O6s3arenbHbIit

Bonpocsl B oTKpbITO# hopMme.

1. [Ipuxon curHama B TOUKY MpUEeMa B PE3yJIbTaTe MEPEOTPAKEHUS OT TIpe-
MISITCTBUM — 3TO. ..

2. Ilpouecc xkomupoBaHus UH(POpPMAIUMHU, TOTy4aeMOW OT UCTOYHUKA HMH-
dbopmarnuu, B popmy, HaubosIee yI00HYIO SISl Iepeaadu Mo KaHaly CBSI3U — 3TO...

3. Ecam smekTpoMarHuTHas BOJIHA CTAJKUBACTCS C HEPOBHON TOBEPXHO-
CTBIO, WJIH MOBEPXHOCTHIO, pa3Mep KOTOPOH CPaBHUM HJIMA MEHBIIE JJIUHBI BOJHBI
CUTHasa, TO BO3HUKAET d3P(DEKT ...

4. Ecnu »NEeKTpOMarHuWTHAsT BOJHA CTAJKUBAETCS C TJIAIKOW TMOBEPXHO-
CTBIO, pa3Mep KOTOPOM MHOTO OOJIbINE JUTMHBI BOJHBI CUTHAJIA, TO BO3ZHUKAET d(h-
dexT ...

5. KBagparyphas ammurygnas moayisiuus (KAM) aBnsieTcs 4acTHBIM Ba-

PUAHTOM ............. MOIYJIALUN?



6. Kak oTnmyaeTcsi CKOpOCTh mepeaadn OUT TICEBIOCITYIaitHON MOCIE0Ba-
TEJILHOCTH OT CKOPOCTH Tiepenadr HHHOPMAITMOHHBIX CHMBOJIOB?

7. Ilapametp, ompenensieMbli MUHUMAJIbHBIM OTHOIIEHHUEM CHUTHAJ/IIyM
(OCILI), xoTopoe HEOOXOAUMO ISl MEepeayd JAaHHBIX Yepe3 KaHayl C BEPOSTHO-
CTBhIO OMTOBOM OIIMOKH, HE MPEBBIIIAIONIEH 3aJaHHYIO — 3TO. ..

8. Bua MHOTOCTaHIIMOHHOTO JIOCTYIIA, MPU KOTOPOM Ka)KAblid OUT MCXO/I-
HOT'O MTOTOKA JIAHHBIX 3aMEHSIETCA Ha KOJOBYIO MOCJIEN0BATEIBHOCTD NIMHON B 11,
16, 32, 64 u 1.1. 6uT (CDM-CcHMBOI) — 3TO...

9. IMapameTp, onpenensieMblii OTHOIICHHEM CKOPOCTH Mepeaavyr JaHHBIX K
HEOOXOMMOM MOJIOCE MPOITYCKaHUsI KaHaia — 3TO...

10 OtHo1IeHHEe pacCTOSHUS MEXKITY COCETHUMHU TOHAMHU K TAKTOBOM 4acTo-
T€ CUTHAJIa Ha3bIBACTCH. . .

11. Ecnu npu neMoayisiiiui HeoOXOJIMMO 3HaTh B TOYKE mpuemMa (B Ipu-
€MHOM YCTPOMCTBE) UCTUHHBIE 3HAYEHUS YACTOThl M HA4aJbHOM (ha3bl BHICOKOUA-
CTOTHOTO HECYIIEro KojeOaHusi — TO 3TO...

12. Ecnu npu aeMoynsiuy B TOYKE Mpuema (B MPUEMHOM YCTPONCTBE)
HEOOXOJMMO 3HATh TOJHKO MCTUHHOE 3HAYCHHWE YaCTOTHI BBICOKOYACTOTHOTO HE-
CyIIEro KojiebaHus pH OTCYTCTBUHU MHGOPMAIIMK O HAYaJIbHOM (haze— TO 3TO...

13. OtHolleHHE UIMTENIBHOCTH KAHAJIBHOTO CHMBOJIA K JUTUTEIHLHOCTH
AJIEMEHTAPHOTO CUMBOJIA PACIIMPSIONIETO TMCEBAOCTYYaifHOTO CUTHANa HAa3bIBACT-
csl...

14. Ecnu nepuoj CKa4yKOB YaCTOThI MHOTO MEHBIIE IJIUTEILHOCTU UH(OP-
MaIMOHHOTO CUMBOJIA TC, TO CKQYKH HA3BIBAIOTCH. ..

15. B sTrom ciydae, eciay 4acTOTa HECYIIEro KoJieOaHUsI M3MEHSIETCS He-
CKOJIBKO pa3 B TEUCHHUE TMepeaadn OJJHOTO CHMBOJIA, TaK YTO OAWH OUT MepeaacTcs
Ha Pa3HBIX YaCTOTaX, TO CKAYKH HAa3bIBAIOTCH. . .

16. Crioco6 pacmmpeHus CrieKTpa nepeaBaeMoro CUrHaja, Mpu KakoM U3-
Jy4eHHEe OCYIIECTBIIICTCS Ha KOPOTKUX WHTEPBajIaX BPEMECHH JTUTEIBHOCTHIO TCK
Y TIOJIOKEHHSI KOTOPBIX Ha OCH BPEMEHU OIPEAEIIACTCS MCEeBIOCTYYaiiHbIM KOJIOM

Ha3bIBAIOTCs CKa4YKaMU IIO ...



17. [TapameTp aHTEHHBI, ONPEIETISIEMbI KaK OTHOIIIEHHUE MOIITHOCTH CHT-
Haja, U3y4YEeHHOTO B OMPEICICHHOM HAMpaBIICHWH, K MOIIHOCTH CHUTHAIa, U3Jy-
JaeMOTro UIealIbHOW HEHATIPABICHHOW aHTEHHOU B JTIOOOM HAIPaBICHUHU — 3TO. ..

18. [TapameTp, KOTOPBIM MPEACTABISIET COO0N 3aBUCUMOCTH M3ITYJAFOIIIX
CBOMCTB aHTEHHBI OT MPOCTPAHCTBEHHBIX KOOPJUHAT — 3TO. ..

19. Merox, mocpeacTBOM KOTOPOTO NMPUHUMAEMble JaHHBIE JeTatoTcst 00-
Jiee TTIOX0KUMU Ha CITyJ9ailHbIe; MPU KOTOPOM 3TO JIOCTUTACTCS MyTEM NEPECTAHOB-
Ki OUTOB IMOCJIEIOBATEIILHOCTA TaKUM 00pa3oM, 4TOOBI MPEBPATUTH €€ U3 CTPYK-
TYpUPOBAHHOM B MOX0XYIO HA CIIy4aifHYIO — 3TO......

20. Ilpomecc, mpu KOTOPOM BBIMOJHSAET OOpaTHOE MpeoOpa3OBaHUE CITY-
YaitHOM MOCIe0BATEIbHOCTH C LEIbIO0 MOMYUYeHUs] UICXOHON CTPYKTYPUPOBAHHOU

IIOCJICA0BAaTCIbHOCTH OHTOB HA3BLIBAIOT. ..

Bonpocel Ha ycTaHOBJIEHHE MTOCTEA0BATEIbHOCTH.

1.Onpenenute nocaeq0BaTENbHOCT COOBITHI IPU UCIIOJIB30BAHUU METOAA
aBTOMATUYECKOr0 3ampoca MOBTOpHOW mepenaun (Automatic Repeat Request -
ARQ)

A) Ilepenaua kanpa

b) Oxunanue nosydeHust moaTBEPKICHUS

B) Tloceinka crenyroiiero kajapa

2. OnpenenuTe NOCIEAOBATENBHOCTD 3TANIOB JOCTYIAa K CETH B paclpese-
neHHoM pexume DCF

A) CunxpoHM3aIus CTaHITUN

b) B ynpasmstonux kaapax ACK u RTS/CTS nepenaua undopmarnus o
BpEMEHHU, HEOOXOIUMOM JIIsl epejaun MaKeTa

B) ®@ukcanus okoHYaHUA Nepeayu Kajapa

I') OTcueT unTEpBana BpEMEHH, paBHBIN MexKaapoBoMy uHTepBaiy (IFS)

3. YcTaHoBuTE NOCIEN0BATENBHOCTD (POpMUpOBaHUS (ppeliMa TaHHBIX

A) 3aronoBok (pperima

b) Teno ¢perima



B) IlocnenoBarenbHOCTh NPOBEPKHU Kaapa

4. YcTaHOBHTE MOCIEAOBATEIBLHOCTh (hopMmupoBaHHs (popmaTa OOIIETO
kaapa MAC IEEE 802.11

A) Ione «YnpaBieHue Kaapom»

b) [lone «MnentudukaTop AIMTETLHOCTH/COCTUHEHUS

B) Ilone «Anpecay

I') Tlone «YmipaBieHre o4epegHOCTHIO

1) Ione «Teno kagpay

E) ITone «KoHTponbHast HOCIIEI0BATEIBHOCTD KaIpa

5. YcranoBute nocienoBatenbHOCTh popmupoBanusi OFDM curnana:

A) IlpeoGpazoBanue MOCIEI0BATEILHOTO MOTOKA OUT B MapalIeIbHBIN

b) ®opMupoBaHre CUTHAIBHOTO CO3BE3IUS JIJIsl KaXKI0U MO THECYIIeH

B) O6patHoe npeobpazoBanne dOypne

I') Hudpo-ananorooe npeodpazoBanue

1) Monynsuust

6. YcTaHOBHUTE MOCIEOBATENBHOCTD NCUCTBUH TMpU MpueMe U 00paboTke
OFDM curnana:

A) demonynsmus

b) Ananoro-mudpoBoe npeodpazoBanue

B) Ilpsimoe npeoOpazoBanue Oypbe

I') KBagparypHas neMoayisiius

J)ITpeobpazoBanue mapaaaeabHOTO MOTOKA OUT B MOCIIEIOBATEIbHBIN

7. YcTraHOBUTE MOCJEN0BATENBLHOCTh AJIEMEHTOB MOJEIN OECIpOBOJHOTO
KaHaJla CBS3U C TIOMEXaMHt

A) UcTounuk nHpopmManuu

b) JIunus cBa3u

B) [Ipuemuuk nadopmanmu

I') Uctounuk momex

8. YcraHoBUTE MOCIENO0BATENLHOCTh 3JIEMEHTOB (IOJIEH) YyIpPaBISIOIIETO

¢bpeiima RTS (3ampoc Ha pe3epBUpOBaHUE CPEIbI)



A) Kontpons ¢ppeiima

b) IIpogomkurensHOCTS (BpeMs epenayuun Gpperima RTS)

B) MAC-anpec npuemHuka

I') MAC-anpec nepenaTunka

J1) KonTposbHas cymma (peiima

9. YcraHoBuTe MOCHENOBATENBLHOCTh AJIEMEHTOB (IOJIEH) YIpaBisSIONIEro
¢peiima CTS (oTBEeT Ha pe3epBHPOBAHKE CPEJIBI)

A) Kontpomas dpetima

b) IIponomkuTenbHOCTh

B) MAC-anpec npuemMHuKa

I') Kontposbhas cymma dperima

10. YcranoBHUTE MOCIEAOBATEIBHOCTH AIEMEHTOB (ITOJICH) YITPaBIISIOIIECTO
¢perima ACK (moarBepskiacHue niepeaayun Gppeiima)

A) KonTpons dpeitma

b) IlponomxurensHocTh dperima ACK

B) MAC-anpec npuemMHuKa noxy4atess gppeiima

I') KonTposbHas cymma ¢dperima

11. YcraHoBuTe MOCIeI0BATEIBHOCTh JIEMEHTOB (TI0JICH) uHgopmayuon-
HbLX emenmog (PperMoB 1o ctangapty 802.11

A) Kontpons dpetima

b) [IponomxurensHOCTh dpeitma

B) Undopmanus

12. VYcraHOBHTE IMOCIEAOBATEILHOCTh JJIEMEHTOB (TIOJICH) CITy)KEOHOTO
bpeiiMa, HCTIONB3YIOIIEr0 HHGOPMAIIMOHHBIE AIEMEHTHI M (PUKCUPOBAHHBIC TTOJIS

A) Kontpons dpetima

b) [IponomxurensHOCTh hpeitma

B) Anpec naznaueHus

I') Anpec ucrounuka

) MAC-anpec 6ecripoBoaroii cetu — (BSSID)

E) ®ukcupoBanHoe noje



X) UndopmaiinoHHbIe 371€MEHTHI

13. YcranoBuTe nociaen0BaTEIbHOCTh JIEMEHTOB (Tosieit) ¢peiiMa TaHHBIX
cranaapra 802.11

A) KonTpons dpeiima

b) IlponomxutenbHOCTE hperiMa

B) Anpec HaznaueHus

I') MAC-anpec 6ecripoBoHoii cetn — (BSSID)

J1) Anpec ucTouHuKa

E) Ympasnenrue ouepeTHOCTBIO

K) I1one3nas Harpyska

N) KonTponwsHas cymma ¢peitma

14. VYcraHoBuTe NOCIENOBATENBHOCTh MPEOOPA30BAHMS TIEPEIABAEMBIX
naHHBIX Gusnyeckoro ypoBHs crannapta IEEE 802.11

A) lludpoBanue craHIapTHBIM PPEeUM-CUHXPOHU3UPOBAHHBIM CKpeMOJie-
pOM.

b) CeprouHoe kogupoBaHue

B) Ilepemexenue qaHHBIX OJOUYHBIM UHTEPIUBEPOM

I') Mopaynsiust

1) ®opmuporanne OFDM-cumBoiia

15. YcranoBuTe nmociaeqoBaTENbHOCTh NEUCTBUN NPU NEPEMEKECHUM JTaH-
HBIX OJIOUHBIM UHTEPIUBEPOM

A) mepecTaHOBKa C IEeJIbI0 O0ECIeUeHUs] TaKOW CHUTyalluH, IPU KOTOPOU
CMEXHbIE OWUTHl HMCXOJHOM IMOCJIEN0BATEILHOCTH HAXOIWJIUCh Obl Ha pPa3HbIX
(HECMEXHBIX) MOJAHECYIINUX

b) obecnieueHue cutyaluu, Npyu KOTOPOM CMEXHbIE OUTHI UCXOJHOM MO-
CJIEIOBATENIbHOCTU OBLIM MEPEHECEHbI MOMEPEMEHHO Ha MeHee U 0oJiee cTapuine
pa3psiibl CHTHAIBHOTO CO3BE3IUsl OTOOpAKEHHsI CUMBOJIOB

16. YcranoBuTE MOCIENOBATEIBHOCTD BBIIOJHEHHS ONEPALNAN MTPU OTKPHI-
Toit ayrenTudukanuu kmmeatoB WLAN

A) 3anpoc ayreHTUQUKaIUU



b) llonTBepxaeHue ycnenHon ayTeHTU(UKaAuu
B) 3anpoc/ [TogTBepknenne accoruanuu
I') Ilepenaua dpeiima nanubIX, 3amudpoBanHbix WEP

17. YcraHoBUTE MOCIENOBATENHLHOCT BBIIIOIHEHUS ONEpAlNil IPU ayTeH-

tudukanuu kimeHToB WLAN ¢ o0mumM KiirodoM

Text

A) 3anpoc ayreHTUPUKaAIUN

b) Ionreepxxaenue ycremuoi ayreHtudukanuu, conepxaimee Challenge

B) 3anpoc acconmanuu, conepkanuii Challenge Text
I') TlonTBepxieHKe accolauu
) Ilepenaua ¢peiima nanubix, 3ammudpoBanubix WEP

18. YcranoBute nociea0BaTeIbHOCTh AJIEMEHTOB BXOJHOTO TPAKTa CXEMBI

nepenaun nudpoBoit uHPpopManuu

A) Konep kanana

b) Ucrounuk nudpoBoit uHPpopMannu
B) Kopep ucrounuka

I') Mopynsitop

19. YcranoBure MMOCJICAOBATCIIBHOCTD 3JICMCHTOB BBIXOJHOI'O TPpaKTa CXC-

MbI O€CTIPOBOTHON CUCTEMBI Mepeadu udppoBor nHGOpMaIUu

A) Jlexonep ucTouHuka

b) dexonep kanana

B) [Ipuemuuk uudpoBoit nHdopmanuu
I') demomynsitop

20. YcraHoBUTE MOCIEAOBATENBHOCTh ACHCTBUI MNpPH MPOCTPAHCTBEHHO-

BPEMEHHOM KOJAMPOBAHUH 2X2

A) mocnenoBarenbHbIN 1MppoBO MOTOK ¢ Bbixoga ALl ¢ momorikto

MYJIBTHUIIIICKCOPA Pa3aCIsACTCA Ha JIBa IMAPAJUICIIbHBIX ITOTOKA

b) mapanienbHbIil TOTOK MOCTYNAeT Ha MPOCTPAHCTBEHHO-BPEMEHHOM KO-

nep STC

B) noanorok koaupyercs NpocTpaHCTBEHHO-BPEMEHHBIM KOJIOM



TUTST KX

Jia

I') kax b1l U3 MOAMOTOKOB MOJABEPracTC MOTYJISIIIUN

Bonpoc Ha ycTaHOBJIeHHE COOTBETCTBHSL.

1. YcranoBute COOTBETCTBHE THIIOB CETEW M TEXHOJOTHH, MCIOJIb3YEMBIX
OopraHu3alnun

1) WLAN

2) WPAN

3) WMAN

A) Wi-Fi

b) Bluetooth

B) WiMax

2. YcTaHOBUTE COOTBETCTBHE THUIIA CHUI'HaJIa, OIIMChIBACMOI'0 BBIPAKCHUCM

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

[ = sin(27kft)
s(t)= A x — —
~ > —

m

2) k=135...

A) CuHycouaaIbHBIN aHATOTOBBIA CUTHAN

b) [IpsiMmoyronbHbIl TU(POBOI CUTHAT

3. YcraHOBUTE COOTBETCTBUE MEXY IIPOLIECCOM MOAYIUPOBAHHUS

1) B KoTOpOM 331€HiCTBOBaHA OJTHA XapaKTEPHCTHUKA HECYIIEro CUTHAA

2) B KOTOPOM 33JICHCTBOBAHBI HECKOJIBKO XapaKTEPUCTHK HECYIIEro CUTHA-

A) FSK
B) PSK
B) QPSK
') QAM

4. YcraHOBUTE COOTBETCTBUE MEXKAY METOJOM JIOCTYIa K cpenie B Oecrnpo-

BOJHBIX CCTAX U HJI/IpPIHOfI ITOJIOCHI KaHaJIa n€pcaadun

1) Kaxxmoe ycTpoicTBO paboTaeT Ha ONpeaeICHHON YacTOTe

2) Kaxxplii mepeiaTyuk TpaHCIMPYET CUTHAI Ha OJTHOM U TOM JK€ 4acTOTe



A) TDM

b) FDM

B) CDMA

5. YcTaHoBUTE COOTBETCTBUE MEXy Ha3BaHHWEM BHJA MOIYJALUU U YHC-
JIOM OUT Ha CUMBOJI

A) QPSK

b) QAM 16

B) 8-PSK

1) 2 bura

2) 4 6uta

3) 3 Oura

4) 8 out

6. YcTaHOBUTE COOTBETCTBHE MEXK/Iy THUIIAMU U MoaTUNaMu kaapoB MAC

A) KoHTponbHBIE KaIpbI

b) UudopmanmonHsie Kaapbl

1) 3anpoc nepenauu (RTS)

2) Ioareepxaenue (ACK).

3) Jlanubie

4) Nauunsie + CF-noarBepxnenue + CF-onpoc

7. YCcTaHOBUTE COOTBETCTBHE MEXKAY TUIIAMU U TToATUIIaMU KaapoB MAC

A) KoHTponbHBIE KaIpbI

b) Kanpse! ynpaBienus

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

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

3) 3anpoc acconuanuu

4) O0bsaBACHKUE HAMUYKS TpaduKa

8. YcranoBuTe COOTBETCTBUE MEXY TUIIAMU U mioaTUiaMu kaapoB MAC

A) Kanpsl ynpasieHus

b) Undopmarnmonusie kaapbl

1) IIpoGHsIii 3ampoc



2) CUTHAITBHBINA KaJIp.
3) Manusie + CF-onpoc
4) Naunbie + CF-moarBepkaeHue
9. YcraHoBuUTE COOTBETCTBHME MEXTAy ypoBHsMu moaenu OSl um ux mom-
YPOBHSIMU
A) Ou3HYECKU YPOBEHD
b) KananbHblii ypOBEHb
1) [Monyporensr PLCP, npeoGpasyroriuii hpeiiM B TOTOK OUTOB
2) [TogypoBens PMD, Moaynmupyromiuii moToK JaHHBIX
3) TMoxypoBens LLC ocymecTBusieT ymnpaBicHHE TepeAadeii MaHHBIX U
o0ecrnieunBaeT MPOBEPKY U MPaBUIBHOCTH Nepeaun HHPOPMAIUU 10 COCTUHEHUIO
4) IMonypoBenb MAC ocyIecTBIIIET yIpaBiICHHE JOCTYIIOM K
10. YcraHoBHUTE COOTBETCTBUE MapaMETPOB (PU3NUYECKUX YPOBHEHM CTaH-
JapTOB
1) Crannapt 802.11b
2) Cranmapr 802.11¢g
A) MakcumaiibHasi CKOpOCTh Tiepeiauu ganHbix 11 (Mout/c)
b) MakcumanbHasi CKOpOCTh Tiepeaaun JaHHbIx 54 (Mowut/c)
11. YcraHoBUTE COOTBETCTBHE IMapaMeTpPOB (PU3NYECKUX YPOBHEH CTaH-
JapTOB
1) Cranmapt 802.11b
2) Cranpapr 802.11¢g
A) Tun moxymsmmm - QPSK
b) Tun monynsiuu - QAM64
12. YcraHoBUTE COOTBETCTBHE MEXKIY PEKMMaMU padOThl OECIPOBOIHOM
CETH U YMCIIOM 30H OOCTYKUBaHUS
A) Ad Hoc
b) UudpactpykTypHbIil pesxum
11
2)>2



13. YcraHoBUTE COOTBETCTBUE MEXKIY peXUMaMH padOThl OECIpOBOAHOIM
CETH ¥ BO3MOXXHOCTBIO OOBEAMHEHUS TIO/ICETEH

A) Ad Hoc

b) UndpacTpykTypHBIH peKxum

1) O0bearHEHHE HEBO3MOKHO

2) O0beaMHEHHE BOBMOXKHO 2 1 00Jiee

14. YcraHOBUTE COOTBETCTBHE MEXKy METOJAAMH aTak Ha 3amn(poBaHHBIC
JTaHHBIE, MTepeaBaeMble B JIOKAJIbHON OECIpOBOAHON CEeTH

A) TTaccuBHBIE

b) AxTuBHBIC

1) Wcnonp3oBaHue ONpEACICHHBIX (PpeiMOB, COOpaHHBIX B OCCIIPOBOIHOM
JIOKAJIbHOU CETH

2) TToBTOpHOE KCITOJIb30BaHME BEKTOPA HHUIIMATU3AIINN

3) Mauunysiys OuTamMu

15. VYcraHoBUTE COOTBETCTBHE MAapaMETPOB (PU3NYECKUX YPOBHEH CTaH-
JapTOB

1) Cranpapt 802.11a

2) Crannmapr 802.11¢g

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

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

16. YcraHoBUTE COOTBETCTBUE MEXKIY YIpO3aMH U pUCKaMHU 0€30MacCHOCTH
OeCTIPOBOAHBIX CETEH M METOJaMU UX peaTn3allin

A) ATaka «IoACITyIITUBaHUE)

b) Artaka «['nymienue KIMEHTCKON CTaHITI

1) xorga noceutatorcss ARP-oTBeThI, Ha KOTOpBIE HE OBLIO 3ampoca, K Iie-
JIEBOM CTaHUMH JIOKAIBHOU CETH, KOTOPAsl IEPEHANPABIIAET BECH MPOXOASAIINN Ye-
pe3 Hee Tpaduk.

2) Korja mpeaHaMepeHHas WU HempeaHaMepeHHas MHTephepeHIHs pe-
BBIIIIACT BO3MOKHOCTH OTIIPABHUTEIIS UJIU TIOJTydaTessi B KaHaJE CBSI3U

17. YcraHoBuTE COOTBETCTBUE MEXIY YIPO3aMH U PUCKaMH 0€30MMacHOCTH



OecrpoOBOAHBIX CETEN U METOJAMU UX pealn3alun

A) Ataka «I ' mymienre 6a30BOM CTAHITUN

b) Artaka «I ' nymeHnre KIMEHTCKOU CTaHITUN

1) korma ocymiecTBiseTcs NpeAHAMEPEHHAsT BO3MOXHOCTh MTOJIMEHBI €€ e¢
aTAKYIOIIEW CTAaHIIUEN

2) Korja mpeaHaMepeHHAas WM HelpeaHaMepeHHas MHTepPepeHIHs Tpe-
BBIIIAET BO3MOKHOCTH OTIIPABUTEIIS UJIU TIOJy4daTessl B KaHAJIE CBSI3U

18. YcTraHOBUTE COOTBETCTBHE MEXAY TEPMUHAMU U UX ONPEIEICHUSIMU

A) Ayrentudukanus

b) IlenocTHOCTD JaHHBIX

B) KonduneHnumaisHOCTh JaHHBIX

1) onpenenenne KCTOYHNKA UHPOPMAIIUH, TO €CTh KOHEYHOTO ITOJIb30BaTe-
JISl UJIM yCTPOUCTBA

2) oOecrieyeHnEe HEM3MEHHOCTH JIAHHBIX B XOJI€ UX Tepeiaun

3) obecriedeHre MPOCMOTpA TaHHBIX B MPUEMIIEMOM (popMaTe TOJBKO IS
JIU1, UMEIOIIUX MPABO HA IOCTYI K 3TUM JAHHBIM

19. YcraHoBHUTE COOTBETCTBUE MEXKY TEPMUHAMH U UX ONPEICICHUSIMU

A) OOt KiTro4

b) CexpeTHblii Ki1r04

1) uudpoBoii KO, UCMOIB3YyEeMbIH i mUGpOBaHUs/paciiPpPOBKH WH-
dbopmarnu ¥ MpoBEpPKU U(PPOBBIX MOAMHCEH

2) 1mudpoBOH KOJ, COBMECTHO HCIOJIB3YEMbId IBYMs CTOPOHAMH ISt
mrppoBaHus U pacliu(PpPOBKUA JaHHBIX

20. YcTaHOBHUTE COOTBETCTBUE MEXKYy TEPMUHAMU U UX OIMPEACICHUSIMU

A) CummeTpuyHoe mudpoBaHue

b) Acummerpuunoe mudpoBanue

B) [ToTokoBoe mmdpoBanue

1) mmdpoBaHUEe ¢ MOMOIIBIO CEKPETHBIX KIFOYEH, TPH KOTOPOM aOOHCHTHI
JIOJDKHBI COBMECTHO BBIOPATh €AMHBIM MAaTEMAaTUYECKUN aJITOPUTM, KOTOPBIA OY-

JIET UCIOJIb30BaThCs i IUGPOBaHUS U pacin(PPOBKH TaHHBIX



2) muQpoBaHUe MPU KOTOPOM HCIOIB3YIOTCS pa3HbIe, HO B3aMMHO JOMOJI-
HSIOIIUE IPYT JIpyra KJIIOYU U alTOPUTMBbI IIU(PPOBAHUS U pacInPpOBKU

3) mmdpoBaHue, MpU KOTOPOM BBITIOTHSIETCS IIOOUTOBOE CIIOKEHHUE TI0 MO-
IyJi0 2 KJII0YEeBOW MOCIEI0BATEIbHOCTH, TEHEPUPYEMOM aaropuTMoM mudpoBa-

HHA Ha OCHOBC 3apaHCC 3aJaHHOT'O KJIF04ad, U UCXOAHOI'O COO6HI€HI/I}I

Illkana ouyenuganusn pe3yaibmamos mecmupo6anus: B COOTBETCTBUU C
JEUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTHHTOBOM CHCTEMOMN OILICHHMBAHHE
pE3yNbTATOB MPOMEKYTOUHOM AaTTeCTAllMM OOYyYarOUIUMXCsl OCYILIECTBIISIETCS B
pamkax 100-0aibHOM 1IKaJbl, PYU 3TOM MAaKCUMAaJIbHBIA 0ajul MO MPOMEKYTOY-
HOM aTTecTanuu o0ydarImuxcs Mo o4Hoi Gopme oOydeHus cocTasisieT 36 O6ai-
JIOB, 110 OYHO-3a04YHOU U 3a04HOM (popMam oOyueHus - 60 6amioB (YCTaHOBICHO
nosioxkenuem 11 02.016).

MakcumanbHblid 0ajil 3a TECTUPOBAHUE IMPEACTABISIET COOOM Pa3HOCTh
JIBYX YHCEI: MaKCUMaJbHOIrO Oajijia Mo MpOMEKYTOYHOM aTTeCTalluu JJIsi JTaHHOU
dbopmbl 00ydeHus (36 wian 60) 1 MaKCUMaIbHOTO Oaiyia 3a perieHue KOMIETEHT-
HOCTHO-OpPUEHTHUPOBAaHHOM 3a1auH (6).

bann, nomydeHHblii 00ydaromuMcs 3a TECTUPOBAHHE, CYMMHPYETCS C
OaJi;IoM, BBICTABIIEHHBIM €MY 3a pellleHne KOMITETEHTHOCTHO-OPUEHTHUPOBAHHOMN
3a/1ay.

OO6mmit 6am1 Mo MPOMEXKYTOUHOM aTTeCTAllMK CYMMUpPYETCs ¢ Oalamu,
MOJIy4YeHHBIMA OOYYAIOIIUMCS 110 pe3yJIbTaTaM TEKYIIEro KOHTPOJS YCIEeBAEMO-
CTH B TEUEHHE CEMECTPA; CymMMa

0an106 nepeeooumcs 6 OUEeHKy no wkaie (yKazamov HYHCHOe: NnO 5-
0anbHOU WKae Ui OUXOMOMUYECKOU wKae) ciedyrouwum oopazom (npuese-

cCmu 00HY U3 08YX HUNCECIEOYIOUUX MADIUY):



CoortserctBue 100-0aJuTbHON U 5-0aJUILHOM IIKAJ

Cymma 6annoe no 100-6annvuon wkane

Quenka no 5-oannvHoll wKale

100-85

OTJINYHO

84-70 Xxopouio

69-50 YIOBJIETBOPUTEIHLHO
49 u menee HEYyI0BJIETBOPUTENBHO
nJjin

CoortserctBue 100-0a/UTbHON M TMXOTOMHYECKOM IITKaI

Cymma oannoe no 100-6annvnon wikane

OueHKa no OUXOmMoOMUYUECKOIL UiKaie

100-50

3a94TCHO

49 1 menee

HC 3a4TCHO

Kpumepuu oyenueanusa pe3yiomamoe mecmupoeanus:
Kaxxnpiii Bompoc (3alaHue) B TECTOBOM (pOpME OIICHUBACTCS MO JUXOTOMUYECCKOW INKAJIE:
BBITIOJTHEHO - 2 0aJ1J1a, He BRITIOJHEHO - () 0a/1,10B.

1 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3AJJAYHU (npouseoo-
cmeeHHble (Ulu cumyayuontsle) 3a0auu u (unu) Keic-3adayu)

IlIpouzeoocmeennasn 3aoaua Ne 1

[IpreMHUK pacnoJIOXKEH Ha pacCTOAHUMU 1 KM OT 5-BaTTHOTO MEpeaaTyrKa,
Hecymas yactota f = 1900 MI'u. Cuurarb, 4To 00€ aHTEHHBI PACIIOJIOKEHBI B CBO-
00JTHOM MPOCTpaHCTBE U UMEIOT KodddunmenTsl yeunenus Gr = 1, Gt = 2. Haiitu:

a) MOIIIHOCTh Ha BBIXO/JIC MPUEMHOU aHTEHHBI Pr ;

0) aMIUTUTY 1y JIEKTPUUYECKOTO T0JIsl BOJIM3U MTPUEMHON aHTCHHBI,

B) HaANpsDKCHHE CHUTHaja, MPUJIOKEHHOE Ha BXOJI€ NMPUEMHHUKA, €CIU BbI-
XOAHOE conpoTuBieHUE aHTEHHBI S0 OM 1 OHa COTJIaCOBaHA C MPUEMHUKOM.

Ilpouzeoocmeennasn 3a0aua Ne 2

MoOUIBbHBI TIPUEMHUK PACIOJIOKEH Ha PACCTOSHUM 5 KM OT 0a30BOM
CTaHILIUM U UCIOJb3YeT B KAUeCTBE aHTECHHBI YETBEPTHBOJHOBBIN Aumnob. Ha pac-
CTOSIHUM | KM aMIUIMTyJa 3JieKTpuueckoro moisi coctaBuia 10-3 B/m. Yactora
900 MI'u. Haiitu:

a) NIMHY U yCUJICHUE TPUEMHOM aHTCHHBI,

0) MOIIIHOCTh Ha BBIXOJI€ MPHEMHOW aHTEHHBI Pr , ecnu ucnonb3yercs 2-
JydeBasi MOJIETb PaCIpOCTPAHEHUS PAJUOBOIIH.

BricoTa noaseca n3inydaronieil anteHHsl 50 M, mpueMHoi - 1.5 M.



Ilpouzeoocmeennasn 3a0aua Ne3

[[lupuna nonHoro crnektpa cuctemsl cBsizu ¢ YUPKcocrasmsier 12,5 MI'm.
3amuTHbIi yacToTHbIM nHTEpBaN 10 kI'11. [Tonoca yacToT oHOroO Kanana pasHa 30
kl'. OnpenenuTs Yucao JOCTYITHBIX KaHAJIOB

Ilpouszeoocmeennasn 3aoaua Ned

CpaBHUTH ceKTpaibHy0 3pGeKTUBHOCT cucteM cBsisu FDMA u TDMA,
€CJIM B CUCTEME C YACTOTHBIM pa3/IeJIeHUEeM KaHAaJIOB MOJjoca pabouux 4acToT Ka-
Hana paBHa 10 kI’ 1 Takux kaHayioB 3. CKOpoOCTh Mepeaaun Kaxaoro kaHaia 10
k0/c. Cuctema TDMA umeet nosnocy pabouux yac- ToT 30 k['l1 1 UMEEeT CKOPOCTh
nepenaun 30 k6/c. Kaxprit kaap coctout u3z 3 paboynux UHTEPBAJIOB.

Ilpouzeoocmeennasn 3aoaua Ne5

[Ipu kBagparypHoii aMIIUTyqHO-(a3zoBol Monyisinuu (KAM) ucnomnb3y-
10Tcs 4 rpajanuu gasbl CUTHANA, TaK 4TO 00pa3yloTCs JIBa HE3aBUCHMbBIX KaHala
CBSI3M, CUH(A3HBIN U KBaJIpaTypHBIM, B KaXJA0M U3 KOTOPBIX UCHOJIb3yeTcd L am-
IUTMTYIHBIX 3HaueHuu curdana (L/2 monoxutenbHoN nonspHocTy U L/2 otpuna-
TeIbHOU MossipHOCTH), uToro M=L2..ITpu L = 2 nony4yaem u3Bectuyro ®M-4.

TpeOyeTcst onpeaenuTb CKOPOCTh NMepeay B KaHaJIe TOHAIBHOW YaCTOTHI

B COOTBCTCTBHUHU C HpezmaraeMoﬁ Ta6HHHeﬁ L MOAYyJIOUKU CHUT'Halla MCTOAOM

KAM.

Yucno 2 4 8 16 32 64 128
AMIUIUTYTHBIX

yposHeii (L) cur-

Hana KAM

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

Yuciio OUT Ha OIUH
cumBol, 10g,M
R, our/c

IlIpouzeoocmeennasn 3a0aua Nob
B pannoxanasne npu BO3AEMCTBUHA OPTaHU30BAHHOW IITYMOBOM IIOMEXH
(vl CphIBE CHHXPOHHU3AIIMN KaHajla CHHXPOHHU3AIIUH CJIOB) BEPOSTHOCTH OITHOKH

Ha out p=0,5.



Onpenenuts YUCIIO U3OBITOYHBIX OUT I, KOTOPOE HEOOXOAUMO AO0aBUTH K
naKeTy MHPOpPMaMOHHBIX OUT K JUIA  0OHapykeHUs OIIHOOK, YTOOHI 32 BpeMsi
nepeauy MakeTa BEpoATHOCTh (POPMHUPOBAHUS JIO)KHOM KOMaH/bl HE IIpEBbILIAIA
BexauHs1 P =107

Ilpouzeoocmeennasn 3a0aua Ne7

Bripasure norepoBckoe cMenienue 4actotel A T B 3aBucuMOCTH OT 3Ha-
YEeHUs paJualbHON CKOpOCTH V JBW)KEHHUS MepeAaTdyuka UAW MPUEMHUKA JIByMS
crioco0amu:

* yepe3 YacTOTy paJroCUTHAa M OTHOIIIEHHE V K CKOPOCTH CBETa;

* yepe3 oTHomeHue V/A rjae A— JUTMHA BOJIHBI.

Ilpouzeoocmeennasn 3aoaua No§

Ecnm curnan mepemaeTcs Mo KaHAIy CBSI3M C IITyMaMH, TO BO3MOJKHA JIH
nepeaada CoOOIIeHUN 1Mo ATOMY KaHaly cBsa3u 0e3 ommOok? Ecim ga, To kakue
napaMeTphl TIepeiavi OTPAaHNYUBAIOT IITYMBI KaHajla CBS3H.

Ilpouszeoocmeennasn 3aoaua Ne9

[Tonb3ysicek BeipaxkenueM llleHHOHA 11 IPOMTYCKHOM CIIOCOOHOCTH KaHaja
cs3u R = AF Log,(1 + P./P,,) BbIpasute oTHOUIeHHE P./P,, depe3 oTHomeHHe h’
= 2E4/ N, 1 HaiinnuTe BoIpaXKeHHE IS h? kak dbynkuio otHomreHus R/IAF.

Halimute MWHHUMaTbHO-BO3MOXKHOE JIOCTH)KMMOE 3HAUYCHHE BEIMYUHBI
h®m1st KaHama CBSI3H. BrIpa3ute 3Ty BEIUUUHY h®B, 1B 1 CPaBHHUTE €€ C BEITUYNHON
h? = 10,5 1B TpeGyeMoii 11t IOy YeH s BEPOSTHOCTH oMok Ha 6ut p=10"° npu
nepeaade nHGOpMaIMU TPOTHUBOIIOIOKHBIMU CHUTHaJIaMU 0e3 m30bpITouHOCTH. Ka-
KHE 3aKJIFOUCHHSI MOKHO CIIeTIaTh B Pe3yJIbTaTe ATOTO CPABHEHUS O BO3ZMOKHOCTSX

HOMCXOYCTOfI“IHBOFO KOOUPOBAHHUA B KaHaJIaX CBsI3H?

Ilpouzeoocmeennasn 3aoaua Nol(
i1 nByxJrydeBOt Moaes M KaHajla CBSI3U JJI BpeMeHU 3alia3JbIBa-
HUS OJTHOTO JIy4da II0 OTHOIIEHWIO K JIPYTOMY Tsan OHPENeIUTH HEOOXOIH-

MBIH Pa3HOC YacCcTOoT MeEKAYy N HeCYIIIMMHU YacToTaMu, IlepegaBaeMbIX O/JI-



HOBpEMEHHO [JId IIOJIYYeHHd 1 -KpaTHOI'0O pPa3HECEeHHOI'0 HO YacCToTe

npueMa

Ilpouszeoocmeennas 3aoaua Nell

J171s1 MHOTOJIy4€BOTO CUTHAJIA C PACCESHUEM 11O 3aJIepKKE AT U JIIUTEIBHO-
CTBhIO KaHAJIBHOTO CUMBOJIA Tk

[TocTpouTh KpUBYIO MOTEPH B SHEPTETUKE PATUOJMHUU 33 CUET MEKCHUM-
BOJIBLHOM TTOMEXH L, B 1B B 3aBUCHMOCTH OT OTHOIICHUSA AT /T, .

Ilpouszeoocmeennasn 3aoaua Nel2

I[JBI MHOTOJY4CBOI'O CUrHalia ¢ paCCCAHUCM I10 3aACPIKKE AT U JJIMTEIbHO-

CTBhIO KAHAJIBHOTO CUMBOJIA T:

OueHUTh BIUSHUE MEKCUMBOJIBHOW MOMEXU M HAUTHU Ly, I  Coyyas,
KOTJa Ha Mepeiaye JIUTEIbHOCTh U3TYyUYCHHS! KAaHAJIbBHOTO CUMBOJIA YMEHBIIAETCS
Ha BEJIMYMHY AT T.€. MEPEIATUUK BBHIKJIIOYACTCA HAa BpeMs AT mepeja U3ydeHUueM
KaXXJIOr0 CJIEIYIOIIEr0 KaHaIbHOTO cuMBoia. CpaBHUTH C CUTyaluen 1o 1. 1 3axa-
YU C YYETOM CTaTUCTUKH MEpeaBaeMbIX MOCJIEIOBATEIBHOCTEN CUMBOJIOB «1» U
«O»..

Ilpouzeoocmeennasn 3a0aua Nel3

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

C yueroMm moBEeIEeHHUS KPUBOM TOTEPh Ly MO M.1 3amaum ompenenuThb
MaKCHUMaJIbHO-BO3MOXKHYIO CKOPOCTh Tepefaud KaHaJdbHBIX CUMBOJOB R =1/t u
CKOpOCTh Tiepefaun nHdpopManuu R 6UT/c B 0JJHOM KaHase AJis CIy4aeR:

OM-2 (R - Rk),
- - ®M-8,

- ®M-4;

- - KAM-16,

CCJIN paCcCMATpUBACTCA CCTh CBA3H C BEJIMUYUHOM pacCCaHuA 110 3aACPIKKE

At=3 MKC u gonyctumasi BeM4nHa Ly, = | 1b.



Ilpouszeoocmeennasn 3aoaua Neld

OyHKIIMOHAJbHAS CXeMa IIPHEeMHOT0 YCTPOMCTBA, IIPeaCcTaBJIeHHO-
0 Ha PUCYHKE .
[. \ Baatne

nepeMHoxmen oTcyeTa

Curnan
¢ O4PK
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PucyHOK - n-kaHAJIBLHBIN CHHXPOHHBIN JeMOIYJISTOP

[IpuamMaeM, YTO B KAsKI0M YaCTOTHOM KaHAaJIe MCII0JIb3yeTcss pa3oBast
MaHUIYJIAusa paguocuraasia ga 180° (DM-2). Ha Bxome MHOroxaHa b-

HOT'O CHHXPOHHOTO JIeMOAYJIATOpa JeUCTBYET CUTHAJI

UBX(t) = 7{1=1 UC SiIl(ZTl,'fk + QDk),

rne fy = f1!< + AF rae AF, — IOIUIEPOBCKUM COBUI IlepemaBae-

IK
MOIt 9acToTHI fi, k= Qk(t)+ @ko, , TOe Qk(t) IpuHEMAaeT 3HaYeHUE 0 MU T
IIpY MaHUNYJIAIIAN PAJIUOCUTHAJIA, Pko, - HAYAJIbHASA pas3a paJuoCUTHa-
Jia B K-OM 4acTOTHOM KaHAaJIe.
Ha Bxome cxemnr (pucyHok 1) B moJsioce yactoT Af meiicTByeT 1yMm ¢ pas-
HOMEPHOM CIIEKTPAJILHOM ILJIOTHOCTEIO No

[TokaskuTe, YTO HA BXOJle MHTEIPATOPA C CHHXPOHHBIM Pa3pPAaIoM
(mamrpumep, ni1sa kauasa vyactoTsl fi) ompu U/2 = 1 cmekTpasabHAA ILIOT-
HOCTB IIIYMOB B BuAeomnoJjioce Oyaer paBHa 2 N,. Hapucyiite rpacdux

CIIEKTPAJIbHOHU IJIOTHOCTHU IIIyMa Ha BXOJe UHTerpaTopa ¢ CHHXPOHHBIM

pa3psaoM.

Ilpouzeoocmeennasn 3aoaua NelS



DyHKIIMOHAJTbHASA cXeMa IIPUEMHOTO YCTPOMCTBA, IIPeJICTaABIEHHO-
0 HA PUCYHKe .
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PucyHOK - n-kaHaJILHBIN CUHXPOHHBIN JeMOIYJISTOP

[TpuamMaeM, YTO B KasKI0M YaCTOTHOM KaHAaJIe MCII0JIb3yeTcs pa3oBast
MaHUIY AU paguocuraasia ga 180° (DM-2). Ha Bxome MHOrokaHa Ib-

HOI'O CMHHXPOHHOI'O AeMOoAyJIdTopa ,HeﬁCTByeT CUTr”HaJI

UBX(t) = Z:l U, Siﬂ(ZT[fk + QDk),

rne f, = f + AF,, , roe AF,, — IOILIEPOBCKUI COBUI IlepegaBae-
Mo# uacToTHI f, Pk= Pr(t)+ Pko, , THOE Qk(t) TpuHEMAaeT 3HaUeHHe 0 MU T
Py MaHUOYJIAIIAN PAJIuOCUTHAJIA, Pko, - HAYAJIbHAA pasa paJuoCUrHa-
Jia B k-oM YacTOTHOM KaHaJIe.
Ha Bxome cxemsr (pucyHoK 1) B mmostoce dactoT Af meficTByerT 1ym ¢ pas-
HOMEPHOH CIIEKTPAJIbHON ILJIOTHOCTHIO No

Omnpenenute MOJI0CY MPOMYCKaHHUs UHTETPAaToOpa ¢ CHHXPOHHBIM Pa3psaaoM
JUTSL ITUTEIIbHOCTH KaHAJIBHBIX UMITYJIbCOB T,. U HAHJAWTE OTHOIICHHUE MOIIHOCTEH
CHTHAJI-IIIyM Ha BBIXOJIC MHTEIPATOpa C CHHXPOHHBIM Pa3psiOM Yepe3 OTHOIICHUE
sHepruu BXogHoro 6urta Pct.., (P=U%/2, Uc - aMmianTyaa BXOJHOTO ISl CXEMBI

puc. 14 paguocurnana Ha dacrtore fj), Kk cnexkrpaibHO# TIOTHOCTH TIIyMOB Ny Ha

BXOJI€ CXEMBI
Ilpouszeoocmeennas 3aoaua Nel6

Cucrema TaKTOBOM CUHXpPOHMU3aUMKN HC AOJDKHA YXYAIIAaTb OTHOLICHHEC



CUTHAJI—IIIYM Ha BBIXOJIE€ MHTETPATOpa C CUHXPOHHBIM DPa3psjoM Oojiee ueM Ha
0,3 ab. OnpenenuTs MaKCUMAIIbHYIO JIOMYCTUMYIO MOTPENTHOCTh CUCTEMBI TAKTO-
BOW CUHXPOHU3AIMU AT B IPOIEHTAX MO OTHOLIECHUIO K JIJTUTEILHOCTU CUMBOJIA T.

IlIpouszeoocmeennas 3aoaua Nell

3amana HeCTaOWIBHOCTDh YacCTOTHI T'€HEepaTopa TAaKTOBOM 4YaCTOTHI MPUEM-
HEKa, paBHas 10 OTHOCHTENBHO TAKTOBOW YACTOTHI NPHHMMAEMBIX CHMBOJIOB
curnaina. [locie nepBoHayanbHOro (ha3upoBaHUs B IPUEMHUKE TAKTOBBIX UMITYJIb-
COB C Ha4aJIOM U KOHHOM MPUHUMAEMbIX CUMBOJIOB CUTHAJIA 110 IpeamMOyJie TeHe-
paTop TAaKTOBOM 4YaCTOTHl B MPUEMHUKE HE MOJCTPAUBAECTCA IO MPUHUMAEMbIM
UH(OPMAITMOHHBIM CUTHAJIaM.

OnpenenuTh 4epe3 Kakoe YUCI0 MPUHUMAEMbIX CHMBOJIOB CHUTHAajla CMe-
IIEHNE TAKTOBBIX UMITYJIbCOB CUCTEMBI CUHXPOHU3ALIMA TAKTOBOM YaCTOThl OTHO-
CUTEIHLHO (DPOHTOB MPUHUMAEMBIX CUMBOJIOB JIOCTUTHET JIOMYCTUMOMN BEJIMYUHBI B
1%.

Ilpouseoocmeennasn 3aoaua Nel8

JIns cucteM Ha3eMHOW PaJMOCBS3M C MOOWJIBHBIMU T€PMUHAJIAMH, KOTO-
pbI€ XapaKTEPU3YIOTCSI BCEHANPABICHHBIMU MEPEAAOIINMHU U IPUEMHBIMUA aHTEH-

HaMu 0a30BOI CTAHIIMKM W TEPMUHAJIOB (B a3UMYTAJIbHON TUIOCKOCTU WJIM BO BCEM

PiGuSup _ PuGpGppA®
amr2lL  (4mr)2L

cdepe), UCTIONB3ys BhIpakeHue P, = JUIS MOIIIHOCTH TOJIE3HO-

ro CUrHajia Ha BBIXOJE NMPUEMHOW aHTEHHBI, ONPEACIINTh KaK MPHU OJIMHAKOBBIX Py,
I u L Oyzner u3MeHsIThCS NMPUHUMAaeMasi MOITHOCTh CUTHAJa MPU U3MEHEHUH JHa-
Ma30Ha YacTOT PaJHOINHUU.

Kakue nmana3oHsl 4acTOT: METPOBBIM, ACUUMETPOBBIA, CAHTUMETPOBBIN
WU MUUIMMETPOBBIN SIBISIFOTCS HanOOJiee BHITOJHBIMU MPU CO3JaHUU TaKUX CH-
CTEM PaaNOCBs3U?

Ilpouszeoocmeennas 3aoaua Nel9

B cetu cBsI3u uHTEpBaAT paccesHUs IO 3aJepKKe MPUHUMAEMOr0 MHOIO-
Jy4eBOI0 curHaia paBeH 3 MKc. g OOpbOBI ¢ 3aMUpPaHUSIMU CHTHAJA KaXIbId

CHUMBOJI KOOOBOI'O CJIOBa C UCIIPABJICHUEM OITNO0K IMOCJIACA0OBATCIIbHO IICPCAACTCA



Ha CBOEH OTIENBbHON YacTOTE TakK, YTOOBI CHMBOJIBI KOJOBOTO CJIOBa 3aMUpalu
He3zaBucuMo. OnpeaenuTs MUHUMAIbHBIN HEOOXOAUMBIN pa3HOC MEXY 4acToTa-
MHU.

Ilpou3eoocmeennasn 3aoaua Ne20

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°

Onpenenute MPOCTPAHCTBEHHBIM PA3HOC MEXAY ABYMS aHTEHHAMH MO-
OWJIBHOTO TE€PMHHAJIA B TOPU30HTAIBHOM IJIOCKOCTH ISl OOECIIEYEeHHs JIBYKpaT-
HOT'O IPOCTPAaHCTBEHHO-PA3HECEHHOTO NIPUEMA;

Ilpouszeoocmeennasn 3aoaua Ne2l

B ceru cBsi3u, paboraromieii B tuana3one yactot f=2 I'T' (aymHa BOTHBI A
= 15 cM) MOOWJIBHBIN TepMHUHAJ MPUHUMAET OTPAXKEHHBIE OT OKPYKAIOIIUX MPE/-
METOB CHI'HaJIbI 0a30BOM CTaHIMK B YIJIIOBOM CEKTOPE 10 asumyty 180°

Onpenenute Kako MyTh JOHKEH MPOUTH MOOWIBHBIA TEPMHUHANI, YTOOBI
MPUHUMAEMBIII CUTHAJI U3MEHUJICS OT HEKOTOPON MaKCHUMalbHON aMIUIUTY.BI J10
MHUHHUMAaJIbHOM;

Ilpouszeoocmeennasn 3aoaua Ne2?2

B certu cBsi3u, padoraromieii B tuana3one yactot f=2 I'T'n (aymHa BOTHBI A
= 15 cM) MOOWIJIbHBIN TEPMUHAT MPUHUMAET OTPAKEHHBIE OT OKPYKAIOIINX TIPeI-
METOB CHI'HaJIbI 0a30BOM CTaHIMK B YIJIIOBOM CEKTOPE 10 asumyTty 180°

Onpenenuts TpU CKOPOCTH ABMXKEHHUS MoOWiIbHOrO TepmuHama V = 20
KM/4 OTPENIeTTUTh UHTEPBAI BPEMEHHON KOTEPEHTHOCTH MPUHUMAEMOTO CHUTHaja
KaK MHTEpBaJI BpEMEHHU, B KOTOPOM OTMOar0Iasi CUTHajla COXPaHSET CBOIO MOJISIp-
HOCTbh OTHOCUTEJIBHO CPEIHETO 3HAYEHUS 3aMHUPAIOILIET0 CUTHAJIA;

Ilpouszeoocmeennas 3aoaua Ne23

[TpousBeaute npeodpazoBanue curHaia Ha npumepe OFDM-cuctems me-
penaun ¢ nByms QPSK-monynaropamu. QPSK-monynsammst mudpoBoro curaaia
CBOJMTHCS K TPEoOpa30BaHUIO:

— 00 — -1-1j;



- 01 — -1+1j;
- 10 — +1-1j;
— 11 — +1+1j.

Hcxonnsnii curnan: a=[01 01].

Ilpouszeoocmeennasn 3aoaua Ne24

[IpowsBenute mpeodpa3zoBanue curHana Ha npumepe OFDM-cuctemsr me-
penaun ¢ aByms QPSK-monynstopamu. QPSK-monymsius uudpoBoro curiana
CBOJIUTHCS K TPEOOPa30BaHUIO:

- 00 — —1-1j;

- 01 —» —1+1j;

— 10 — +1-1j;

— 11 — +1+1j.

Hcxomuslii curHan: a=[11 00]..

Ilpouszeoocmeennasn 3adaua Ne25

lkaja oueHUBAHUS pPellIeHUs KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOMN 32124
COOTBETCTBHU C JICHCTBYIOIEH B YHUBEPCHTETE OaTIbHO-PEHTHHIOBOM CHCTEMOW OIIEHHBaHHE pe-
3yJIbTAaTOB MPOMEXKYTOYHOM aTrTecTanuu oOydarommxcsi ocymecTisiercss B pamkax 100-0auibHo
IIKAJIbI, IPU 3TOM MaKCHMAJIbHBIH OalI 10 MPOMEKYTOYHOW aTTeCTallMi OOyYaromMXcs 0 OYHON
(dbopme oOydeHus: cocraBnsieT 36 OalIOB, IO OYHO-3a0YHON M 3a04HOU dopmam oOyueHus - 60
(ycranosneno nonoxenuem [102.016).

MakcumaabpHOe KOJMMYeCTBO OayuIOB 3a PEIICHHE KOMIETEHTHOCTHO-OPHEHTUPOBAHHOM 3a-
Jauy - 6 0aoB.

bann, nomy4yeHHbI 00y4aomuMcs 3a peleHne KOMIIETeHTHOCTHO-OPHUEHTHPOBAaHHON 3a/1a-
YH, CYMMHpPYeETCS ¢ OaIoM, BEICTABIEHHBIM €My IO Pe3yJIbTaTaM TeCTUPOBaHUSL.

OOmwmii 6aJT MPOMEKYTOUHOM aTTeCTAlll CyMMHUPYETCsl ¢ OaJuTaMu, TIOITy9eHHBIMH 00y4a-
IOLIMMCS TI0 pe3yJIbTaTaM TeKYIIero KOHTPOJIS YCIIeBAEMOCTH B TeUEHHE CEMECTpa; CyMMa
0annoe nepeeooumcs 6 OUeHKy no 5-oannvHoi wikane (YKazams HYHCHOE: nO 5-0annbHOU WKa-
Jie U OUXOmMOMUYECKoll wKane) ciedyouum oopasom (npueecmu 0OHy U3 06yX Hudcece-
oyrouux maoauy):

CootsercrBue 100-6amipHOM 1 5-0a/IbHOMN IIKaI

Cymma 6annoe no 100-6annvnon wkane |Quenka no 5-o6anivnoil wikane
100-85 OTJINIHO

84-70 XOPOIIIO

69-50 VJIOBJIETBOPHUTEILHO

49 u meHee HEYJIOBJIETBOPUTEIBHO

nim



CootsetctBre 100-0amIpHON U JUXOTOMHUYECKON IIKaI

Cymma 6annoe no 100-6annvnoi wikane |Ouenka no OUXomomuueckou wKaue
100-50 3a4TEHO

49 u meHee HE 3a4TCHO

Kpumepuu oyenusanusn peuwieHus KOMnemeHmHoCmMHO-0PUEHmMUpPo8anHoll 3a0auu
(Hudicecnedyrouwjue Kpumepuu OWEHKU AGIAIOMCA NPUMEPHBIMU U MOZYH KOPPEKmupo-
samucs):

6-5 0aaJs10B BBICTABISIETCSl OOyYalOLUIEMyCs, €CIT PelIeHHe 3aJauu JAEMOHCTPUPYET TIy0o0-
KOE TOHMMaHHe O0yYarolUMcs TPEJIOKEHHOW MPoOJIeMbl H Pa3HOCTOPOHHEE e¢ PacCMOTPECHHE;
cBOOOHO KOHCTpyHpyemas paboTa IMpeCcTaBisgeT coOO JIOTHYHOE, SICHOE M TPH 3TOM KpaTKoe,
TOYHOE OIMCAaHWE XO0Ha peIIeHHs 3amadu (IoCcIea0BaTeIbHOCTH (FUIH BBITONHEHHS) HEOOXOIUMBIX
TPYIOBBIX NEHUCTBUI) W (OPMYIHPOBKY JOKAa3aHHOTO, MPABMIIPHOTO BBIBOJA (OTBETA); MPU ITOM
o0yJarmumMes TPEATIOKEHO HECKOJIBKO BapHAaHTOB PEIICHUS WM OPUTHHAIBHOE, HECTaHIapTHOE
pemenne (mau HambOosiee >PQeKTHBHOE, WM HauOoliee PaIMOHATBLHOE, W ONTHMAIBHOE, WIIN
€IMHCTBEHHO MPaBUIIBHOE PELICHHUE); 3a]aua pellieHa B YCTAaHOBJICHHOE MPErojaBaTeieM BpeMs WIn
C ONepEeKEHIEM BPEMEHH.

4-3 panaa BBICTABIIICTCSI  00YYalOIIEMYCsl, €CITU PEIICHHE 3a/1a4l  AEMOHCTPUPYET TIO-
HUMaHHE O0Y4alOIIMMCS TPeIOKEHHON MPpOoOJIeMbl; 3a/1a4a pellieHa THIIOBBIM CIIOCOOOM B YCTaHOB-
JICHHOE IIperojjaBaTeieM BpeMs; UIMEIOT MecTo olmmue gpasbl U (MiIH) HeCyIeCTBEHHBIC HEAOYETH B
ONMKMCaHUM XO0JIa PEIICHUs U (WiIK) BhIBOJA (OTBETA).

2-1 6anna BBICTABIISIETCS  OOYYArOIIEMYCs, €CITH PelIeHHe 3aladd JEMOHCTPUPYET II0-
BEPXHOCTHOE MOHUMAHKE 00YYAIOIIUMCS MPEUIOKEHHOMN MPOOIEMBI;0CYIIIECTBICHA TMOMbBITKA  I1a0-
JIOHHOT'O PELICHHUS 3a]a4H, HO TPH €€ PEIICHUH JIOMYNICHbI OMMOKH ¥ (MJIH) TPEBBIIICHO YCTAHOBICH-
HOE TPETIO/IABATENIEM BPEMSI.

0 6annoB BBICTABJISCTCS 00YUAIOIEMYCsI, €CITU PEIICHUE 3aJaud JEMOHCTPUPYET Hero-
HUMaHHe O0YYaroIIUMCs TIPEUIOKEHHON MpoOieMbl, U (MIIM) 3HAYUTETHHOE MECTO 3aHUMAIOT 00IIne
(hpa3sl ¥ TOJIOCIOBHBIE PACCYXACHUS, U (WIK) 3a/1a4a HE PelIcHa.





