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1 OIIEHOYHBIE CPEJICTBA JJIA TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH

1.1 BOIIPOCHI H 34JTAHHA B TECTOBOH ®OPME

Pasoen 1. Apxumexmypa, obujue NpuHyunsl NOCMpoeHus u Kiaccugurayus cucniem
paouocessu

Bompocs! B 3akpHITOIt hopMe.

1.1. Yto sBmseTCS MEPBHIM CBA3YIOIINM 3IEMEHTOM MEKy aHaJIOTOBBIM U IM(POBBIM
y4acTKaMU TpakTa mepeadn? BeibepuTe oJIUH OTBET:

a) Anamoro-1ugpoBoii mpeodpazoBaTeib

0) [ludpo-ananorosslii mpeodpa3zoBaTelib

B) Koznep peun

r) Konep kanana

1.2. Kak Ha3pIBaeTcs Iporecc KOIHMPOBAaHUS HH(OPMAIIHH, ITOTydaeMoil OT HCTOYHHKA
uagopmanmm, B hopmy, Hanboee y100HYIO I Iepeaadn o KaHaly cBs3u? Beibepure oamH
OTBET:

a) Jlemomy s

0) Moy nsaims

B) KaHanpHOE KoMpoBaHme

r) CBepTOYHOE KOJAHPOBAHIE

1.3. Ecmm 3meKkTpoMarHUTHas BOJIHA CTAJIKHBAeTCA C TJIAJKOIH IMOBEPXHOCTBIO, pasMep
KOTOpPOIl MHOTO OOIBIIE JUIMHBI BOIHBI CHTHATA, TO BO3HHKaeT 3(dekt ... . Boibepurte omH
OTBET:

a) Judpaxium

0) PaccenBanms

B) OTpakeHus

1.4. YUto He ompejiensgeTcs cTaHIapTOM JUIS ceTeil OecnpoBoaHOrO JocTyma? Beibepure
OJIMH OTBET:

a) Tum ucHob3yeMbIX aHTEHH

©0) [TapameTphl 9aCTOTHOTO ILTaHa

B) CIpyKTypa KaHaJIOB YIIPaBICHU
r) Metoa MOIYJISIINH;

1.5. PanuanpHO-30HOBas ce€Th paINOCBS3H, IMpeIHA3HAUEHHAs IS IPeI0CTaBICHUS
MOJIB30BATEIAM YCIYT CBSA3H C KaUeCTBOM, HE YCTYHAONUM Ka4eCTBY IPOBOHBIX CHCTEM CBSA3HU
3TO ... . BeIOepuTe OJIMH OTBET:

a) CeTp paguoJocTyIa

0) OmopHas ceTh

B) ba3oBag cetp

r) TpancmopTHas ceTh

Bompockl B OTKpBITOIT opMe.

1.6. 3amoaHNTE MPOITYCK:

IIpuxox currHama B TOYKY IpHEMA B pe3yabTaTe MEPEOTPAKEHUS OT IPEISTCTBHI —
3TO

1.7. 3anoaHnTe MpPOILyCcK:
IIporecc koampoBanHus HHGOpPMAIUH, MOIydaeMoil OT HCTOYHHKA HH(pOpMAINH, B
b opMy, HanboIIee yIOOHYTO IS Iepeaui Mo KaHaTy CBS3U — 3TO



1.8. 3amoHNTE MPOITYCK:
Ecmun »simekTpomMarHWTHasT BOJHA CTAaJKHBAaeTCd C HEPOBHOH IOBEPXHOCTBIO, MU
MIOBEPXHOCTBIO, Pa3Mep KOTOPOIl CPaBHHUM IJIHM MEHBIIE JUIMHBI BOIHBI CHTHAJIA, TO BOSHHUKAET

ekt :

1.9. 3anomHnTe MPOITYCK:
Ecmun »nexTpoMarHuTHasT BOJIHA CTAJIKUBAeTCS C TIUIAJKON IMOBEPXHOCTBIO, pa3Mep
KOTOpPOIT MHOTO 00IIbIIIe JUIHMHBI BOJIHBI CHTHAIA, TO BOSHUKAET dPdext

1.10. OtBETHTE HA BOMIPOC:
Kak oTmaercss cKOpocTh Mepefaudl OUT ICeBIOCITyYaliHOH IIOCIe0BAaTEIbHOCTH OT
CKOpOCTH Tepenadu HHPOPMAITHOHHBIX CHMBOJIOB?

Bompocs Ha ycTaHOBJIEHHE TIOCIE0BATEIBHOCTH.

1.11. VcraHoBHTE MpaBIIbHYI IOCIEAOBAaTEIbHOCTh STAllOB IIporlecca Iepeaadn
JIaHHBIX B TEIEKOMMYHHKAITHOHHON BBIYHCIHTEIBHON CETH, HauMHAs ¢ MOMEHTa IeHeparuu
HH(pOpMAaITHH HCTOYHUKOM U 3aKaHIHUBas MOMEHTOM ee IOTpeOIeHNs aJpecaToM.

a) IIpueM 1 IeMOIYJIAIMS CUTHAA.

0) MapmipyTusaius 1 BEIOOp Iy TH Iepeaadi.

B) Cxatue u KOJUpOBaHHE JaHHbIX.

r) Moaynsiud u nepejiadya CUrHaia.

1) JlekopoBaHie U BOCCTaHOBIEHHE JIAHHBIX.

1.12. YcraHoBUTE MPaBIIBHYIO IIOCIEI0BaTEIBHOCTE (hopMUpOBaHHA (ppefiMa JaHHBIX.
a) 3aro;nmoBok (peiima.

0) Temno ¢peiiMa.

B) IlociieioBaTeIbHOCT NMPOBEPKH KaIpa.

1.13. VYcra"HoBuTe  IMpaBWIBHYIO  IIOCIEIOBATEIIBHOCTH  3JEMEHTOB  MOJEIH
OecIpoBOIHOTO KaHAlIa CBA3U C IIOMEXaMIL.

a) Mcrounuk nadopmalim

0) JInaNuS CBA3U

B) [IpueMHIK HH(pOpMAIIIHT

r) McToUHHK ToMeX

1.14. YcTaHoBHUTe MpaBHIbHYIO IOCIEI0BAaTEIBHOCTh 37IEeMEHTOB (IoJeil) ciIykeOHOTO
(bpeiiMa, HCTIONB3YIONIETO MH(OPMAIHOHHBIE 3EMEHTHI I (PHKCHPOBAHHBIE OIS

a) Kontpons dpeiima

©) IIpoonKUTEeIRHOCTD (ppeiima

B) Anpec Ha3HaYEHU S

r) Anpec HCTOYHHKA

1) MAC-anpec 6ecripoBojiHoit cetn — (BSSID)

€) OUKCHPOBAHHOE T10JIe

) HpOpMaIOHHEIE 3JIeMEHTBI

1.15. VcraHOBUTE NpPaBHIIBHYIO ITOCJIEI0BAaTEIBHOCTh 3IIEMEHTOB BXOIHOIO TpaKTa
CXeMBI Tiepeauu mudpoBoil HH(OpMAaITHL.

a) Konep kanana

0) Hctounnk mmdpoBoit HHGopMaIu

B) Konep ncrounnka

r) Monyinsrop



BOHpOCH Ha YCTaHOBJICHHEC COOTBCTCTBHAIL.
1.16. YcTaHOBUTE COOTBETCTBHE THIIA CHI'HaJIa, OITHCBIBAEMOI'O BhIPAXKCHHIEM
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1.17. YcraHOBHTE COOTBETCTBHE MEXKJIY METOJOM JOCTyIla K cpelie B OeCIpOBOIHBIX
CeTAX U NIMPHHOI MMOJIOCH KaHala IepeIadn.

1. Kaxnoe ycTpoiicTBo paboTaeT Ha olpeie]IeHHOI JacToTe a) TDM

2. Kax1p1il mepelaTIuK TpaHCIpYeT CUTHAI Ha oJiHoi u Toil | 6) FDM

K€ JacTOTE

8) CDMA

1.18. YcTaHOBHUTE COOTBETCTBHE MEKY YPOBHAIMHU Mojen OSI i uX IMoypOBHSIMH.

1. ®usn4eckuii ypoBeHb

a) IToxyposens PLCP, npeo6pa3yromiuii ¢hpeiiM B HOTOK OHTOB

2. KaHaibHBI YPOBEHB

©0) ITonypoBenb PMD, Moy THPYIONTHIT TOTOK JIAHHBIX

B) IlomypoBenr LLC ocymiecTBIsSeT yIpaBleHHe Iepeaadei
JNaHHBIX M oOecreunBaeT MPOBEPKY U IMPaBILUIBHOCTH IEpeadn
HHGOPMAITHH [0 COETHHEHIIO

r) ITomypoBenr MAC ocymiecTBISeT YIpaBlIeHHE JIOCTYIIOM K
KaHaIy

1.19. YcTaHOBUTE COOTBETCTBHE MCATY TEPMHHAMH H HX OIIPEACICHIMIL.

1. AyTeHTU(UKAIIL

a) OIIPEICIICHUE HCTOYHHKA HH(bOpMElIIHPI, TO €CTb KOHCYHOI'O
IT0JIB30BATEIIA HIIH }’CTPOI‘;ICTBEI

2. I1e10CTHOCTD JAHHBIX

6) obecrieuyeHNne HEN3MEHHOCTH JaHHBIX B X0OA€ HX IIEpCIain

3. KoH(ueHIaIbHOCTh
JIAHHBIX

B) obecredeHne MpPOCMOTpa JaHHBIX B IpHeMiIeMoM ¢dopmate
TOJILKO JUIS JIUIT, MMEFONIHX MPaBo Ha JOCTYI K 3TUM JIaHHBIM

1.20. YcTaHOBHTE COOTBETCTBHE MEXKOY TCPMHHAMH H X OIIPCICIICHITIMI

1. O6mmit Koy

a) mdpoBoil KOJ1, HCIIOIb3YeMBIil 1 mudpoBaHUsS/ paciIipoBKI
HH(pOPMAITIH U MTPOBePKU MU (DPOBBIX MOAIHCE

2. CekpeTHBII K04

0) uudpoBoil KoJl, COBMECTHO HCHOIb3YEMBblil JBYMS CTOPOHAMH
JUTSE I poBaHus U pacinpPoBKU JTaHHBIX

Paszoen 2. Ilepconanvrvie becnpogoorbvie ceniu

Bompocs! B 3akpHITOit (hopMe.

2.1. Ha ocHOBe KaKHX CTaHIApTOB M TEXHOJOTHIl Helb3S IMOCTPOHTH OeCIPOBOJHEIC
nepconaabHble ceTd (WPAN)? BriOepuTe oJ{UH OTBET:

a) Wi-Fi (IEEE 802.11b)

0) Bluetooth (IEEE 802.15.1)

B) ZigBee (IEEE 802.15.4)

r) IEEE 802.15.3a (UWB)

2.2. Kakag us

IIEpEYH CIICHHBIX TEXHOJIOTHII IIpeIHasHa4YcHa JJId IIOCTPOCHHA

MepcOHaIBHBIX OeCTIpOBOAHBIX ceTeli? BriOepuTe 0MH OTBET:

a) Wi-Fi
0) Bluetooth
B) WIMAX

r) KabempHoe TeneBHIeHHE




2.3. YUem ompenensercs COBOKYIIHOCTh IapaMeTPOB M XapaKTepUCTHK IPHEMHHKOB,
nepelaTINKOB, AHTEHH, BHIOB MOJYJINH, CIIOCOOOB pa3jielieHHs KaHAIOB, IYIUIEKCHBIX
KaHaJIOB, BpeMeHHOIl CTPYKTYpoil kaJpoB? BriOepuTe o1H OTBET:

a) Pagnonnrepdeiicom

0) IIpoTokooM oOMeHa

B) [TapameTpamu omopHOIl ceTn

2.4. Kakoe H3 HIKENepeUHUCICHHBIX YCTPOHCTB MOXKET OBITh HCIIOJIB30BAHO JIJIA
CO3aHUs MTepcOHATBHOI OecpoBoIHOI ceTn? Bribepute 0JHH OTBET:

a) HoyTOyk

0) Cmaptdon

B) IlepcoHaIBHBIN KOMIIBIOTED

r) Bee BeInenepeyucieHHoe

2.5. Kakue ycTpoiicTBa MOTYT OBITh MOJIKIIOUEHBI K ITEPCOHATBHOI OeCIpoBOIHOI ceTH?
BribepuTe oIUH OTBET:

a) KOMIIBIOTEePHI H HOYTOYKH

0) cMapTQOHBI U TUTAHIIETHI

B) HOCHMBIE YCTpoiicTBa (CMapT-vackl, (puTHec OpacieTs)

T') BCe MIEPEeUHCIICHHbIE YCTPOICTBA

Bompock B OTKpBITOI GopMe.

2.6. OTBeThTE Ha BOIIPOC:

Ha xaxoit gactore pabotaer TexHonorus Bluetooth, mpumensemas s MOCTPOEHHS
MepCcOHAIBHBIX OECTIPOBOAHBIX CETei?

2.7. 3anoaHnTe MpoIrycK:
Kaxnoe ceTeBoe yCcTpoilCTBO HMEET YHUKAIBHBII, OIpeIe/IeHHbIH IIPOoU3BoAUTENEM, 48-
OUTHBII

2.8. 3amoaHuTe MpoIrycK:
B ©OecnpoBoanoii TexHojoruu Bluetooth kaxkmoe ycTpoiicTBo mepecTpanBaeT CBOIO
4acToTy pa3 B CeKyHY, HCIIONb3YS 79 YaCTOTHBIX KaHAJIOB.

2.9. 3anoaHnTe MpPOITyCK:
VerpoiicTBa B MHKOCETH MOTYT OBITh JIBYX THIIOB: U TOAYHHEHHOE
YCTPOMCTBO.

2.10. 3amomHUTE MPOITYCK:
Ha kakoii wacTtore pabGortaer TexHoinorus ZigBee, NpuMeHAeMas IS TMOCTPOSHHUSA
MepCcOHAIBHBIX OECTIPOBOAHBIX ceTelt?

Bompock! Ha ycTaHOBIEHHE MTOCIE0BATEIFHOCTH.

2.11. YcraHoBUTe IIPAaBUJIBHYIO MOCIEI0BATEIBHOCTD JICHCTBUN IIPU IIPOCTPAHCTBEHHO-
BPEMEHHOM KOJUPOBAHUH 2X2

a) mocieaoBaTeNbHEIN (PoBoil MOTOK ¢ Beixoxa AIIIl ¢ moMoIIpl0 MyJIbTHILIEKCOPA
pazzienseTcs Ha JiBa [TapalIe/IbHBIX ITOTOKA

0) mapaUTeIbHBII ITOTOK MOCTYIAaeT Ha MMPOCTPaHCTBEHHO-BpeMeHHOIT Ko-1ep STC

B) IIOJMIOTOK KOJUPYETCS MPOCTPAHCTBEHHO-BPEMEHHBIM KOJOM

T') KaKJIplil U3 MOATIOTOKOB IIOABEPraeTcs MOy SN



2.12. Ompeneimre MNpaBWIBHYK IIOCIEAOBATEIBHOCTh 3TAallOB JOCTyIa K CETH B
pacupeneinensoM pexume DCF

a) CUHXpOHM3AINSA CTAaHIIHIT

0) B ympasmsromux kagpax ACK u RTS/CTS mepenmaua undopMmaims o BpeMeHH,
HEe0OXOANMOM JUTS Mlepejaun MaKeTa

B) @OuKcalus OKOHYAHUS Iepeladu Kaapa

r) OTcueT HHTepBalla BpeMeHH, paBHBIH MexXKaapoBoMy nHTepBany (IFS)

2.13.  Vcra"HoBUTE  TMPaBIWIbHYI0  IIOCIENOBAaTEIBHOCTh  3JIEMEHTOB  (IIOJEN)
yipasistomero gpeitva RTS (3ampoc Ha pe3epBHpoOBaHIE CPeIbl)

a) Koutpons dpeiima

©0) IIpoonKuTEeIbHOCTD (BpeMs mepeaadn ¢peiima RTS)

B) MAC-agpec mpueMHHIKa

r) MAC-apec niepejaTauka

1) KonrponpHasg cymma (ppeiima

2.14.  VcraHoBHTe  IpPaBHIBHYIO  IIOCIENOBaTEIBHOCTh  DJIEMEHTOB  (Todeii)
yrpasisromero ¢gpeitma CTS (0TBET Ha pe3epBHPOBAHIE CpPeIbl)

a) Kontpomns ¢peiima

©0) [IpoI0KUTEIEHOCTD

B) MAC-aapec mpHeMHHKa

r) KoHTpoapHas cymma ¢peitma

2.15.  VcraHoBHTe  IPaBUIBHYI0  IIOCIENOBAaTEIbHOCTh  DJIEMEHTOB  (Toneii)
yrpasisomero gpeiima ACK (moatBep:kaeHie mepeaadn Gppeiima)

a) Kontpons dpeiima

0) IIpomommxurensHoCTh GpeitMma ACK

B) MAC-aapec mpHeMHHKa IToIyJaTens ¢ppeiiMa

r) KoHTpoipHas cymMMa ¢peitma

Bompocs! Ha ycTaHOBJIEHNE COOTBETCTBHAL.
2.16. YcTaHOBHTE COOTBETCTBHE MEXKIY TEXHOIOTHSIMH OeCIpOBOIHON CBA3M H HX
XapakTepHCTHKaMH B KOHTEKCTe IepCOHAIbHBIX OeCIIPOBOIHBIX CeTel.

1. Bluetooth a) BBICOKas CKOpPOCTh Mepeladd JaHHBIX, OOJBIION paauyc
IefcTBUA

2. Wi-Fi 0) MaIBIil paguyc neficTBHS, HU3KOE SHepronoTpedieH e

3. NFC B) OecIpoBOJIHAA CBSA3h Ha KOPOTKHUX PAacCTOSHUIX

2.17. YcraHOBUTE COOTBETCTBHE MEXKIY VYCTPONCTBAMH U HX THIUYHBIM
HCIOJIb30BAHUEM B MEPCOHAIBHBIX OE€CIPOBOHBIX CETHX.

1. Cmaptdon a) IIEHTPaJIbHOE YCTPOIICTBO VIS VIIPABJICHUS CETHIO
2. HoytOyk 0) nepudepuiiHoe YCTpOiCTBO
3. CmapT-4acsl B) MOOIIbHOE YCTPOIICTBO JIJIA IOCTYIIA K CeTH

2.18. YcTraHOBUTE COOTBETCTBHE MEXKAY TEXHOIOTHSMH OSCIIPOBOJHOI CBSI3H M HX
XapakTepHCTHKaMH B KOHTEKCTe IepCOHAIBHBIX OeCIPOBOJIHBIX CeTell.

1. Bluetooth a) TanbHOCTH Hepexadn g0 100 MeTpoB
2. Wi-Fi 0) TaJbHOCTH Mepeaadn jo 10 MeTpoB
3. NFC B) TAJIBHOCTB Itepenadu 10 10 caHTUMETPOB




2.19. VYcTaHOBHTE COOTBETCTBHE MEKAY THIIAMH YCTPOICTB M HUCIIOJIb3YEMBIMU HMH
TeXHOJOTUIMH OecIIpOBOIHOI CBSI3U B IIEPCOHAIBHBIX OECIPOBOIHBIX CETSIX.

1. CmaptdoH a) Bluetooth
2. Hoy1Oyk 0) Wi-Fi

3. CmapT-4acsl B) NFC

4. becrpoBOJHBIE HAYITHUKHI

2.20. VYcraHoBUTE COOTBETCTBHE MEXKIY THIHYHBIMH 3allaYaMH, PpCeIIacMbIMH C
IIOMOMIBIO IIEPCOHAIBHBIX 6eCHp0B0,I[H:BIX ceTell, U TEeXHOJOTHIMH GGCHPOBOHHOﬁ CBA3H,
HCITIOJIb3YCMBIMH IJIA UX pCaIu3alTHH.

1. CHHXpOHH3AIHS JaHHBIX MEKITY MOOIUIBHBIMH YCTPOIICTBAMHU a) Bluetooth
2. VipaBieHHe «yMHBIMI» JOMAalTHUMH YCTPOHCTBAMHU 0) Wi-F1

3. ITepejtaga MOTOKOBOTO ayAHO/BHIICO B) NFC

4. OcymiecTBiIeHne OeCKOHTAKTHBIX ILTaTexkeil

Pazsoen 3. Jlokansneie becnpoeoonsie cenmu

Bomnpock! B 3aKkpHITOIT hopMme.

3.1. K KakoMy THIIy ceTell MOJKHO OTHeCTH OeclpOBOJHBbIE CETH C B3aUMHOII
yAaJEeHHOCTh YCTPOIICTB Ha PacCTOSHHH JI0 COTEH METPOB H MOIIHOCTBIO Mepe1aTIukoB 0 100
MBT u npenHasHaueHHbIE IS 00BEAMHEHNS YCTPOIICTB B IIpeliesiaX JOKaJIbHOI 30HBI (3/1aHu,
TPYIIIEI 3/1aHuil)? BeibepuTe oIUH OTBET:

a) JToxanpnble cetn (WLAN)

0) I'opojckue cetu (WMAN)

B) 3oHanbHBIe ceTH (WZAN)

r) IIepconansnsie cetn (WPAN)

3.2. Kakoit u3 cremudukanuii cragmapra IEEE 802.11 He mpeaycMOTpeHO BeJeHIe
paanoodMeHa MeXKJIy YCTpoilcTBaMH B Itoioce dactoT 2400 — 2483,5 MI'? Bribepute ojuH
OTBET:

a) IEEE 802.11b

0) IEEE 802.11g

B) IEEE 802.11a

r) IEEE 802.11n

3.3. Kakoe MakcHMaJIbHOE YHCIIO aKTHBHBIX aOOHEHTOB JIOKaJbHOH cetH Wi-F1 MoxkeT
OBITH MOJKIIOYEHO K OIHOI TOUKe JocTyma? BeibepiTe o/IiH OTBET:

a)8

0) 16

B) 255

r)32

3.4. Kakoit o0s3aTenpHBIl MeXaHH3M IMH(POBaHUS HCIOIB3YeTCAd B CETSX CTaHIapTa
IEEE 802.11? BribepuTe oJ1H OTBET:

a) WEP

©) WPA u WEP

B) WPA2

r) Hu ofuH u3 ykazaHHBIX

3.5. YUem ompenpenseTcd MaKCHMaJIbHOE YHUCIO MOJIb30BATEIICH, ITOAKIIOYEHHBIX K OJTHOI
Touke joctyna Wi-Fi?

a) OrpaHHYEHUSIMH BBIJICJIEHHOT O YaCTOTHOT O JIHAIla30Ha

0) Orpanmaernsamu IP-tipoTokoia

B) OrpanmieHUsAMH JHCIA TIOHECYIIHX 9aCTOT




r) OrpasnyeHISIMHU TeXHOI0THH KomupoBanus PBCC

Bompockl B OTKpHITOI (hopMe.

3.6. OTBeThTE Ha BOIIPOC:

Kakum m3 crangaproB Wi-F1  IpeiycMOTpeHO BelleHHe paJuooOMeHa Mexay
yCTpoIiCTBaMH TOJIBKO B Iotoce 9actoT 5,15-5,35 I'T'm u 5,725-5,825 I'T1? Ykaxure Haubosee
CTapyro MoJH(UKAITHIO CTaHIapTa.

3.7. OTBeThTE Ha BOIPOC:
Kakoe nasBanme HocuT mporokoa Wi-Fi 802.11n coriacHo HOBOI KiaaccH(uKaIium?

3.8. OTBeThTE Ha BOIPOC:
Kak HaspiBaeTcs pexuM pabotel cetn Wi-Fi, Korja ycTpoiicTBa IOJIKIIOYAIOTCA

HATIPAMYIO JIPYT K 1pyTY?

3.9. OTBeThTE Ha BOIPOC:
Kaxk Ha3pIBaeTcs pexum padorsl cetn Wi-Fi, Korjia ycTpolicTBa Mepe1aloT HH(POPMAIIHIO

IPYT OpyTy depe3 HeHTPaIbHY0 TOUKY J10cTyma?

3.10. 3amomHUTE MPOITYCK:

ITopaBngtoniee OOMBIIMHCTBO COBPEMEHHBIX JIOKAIBHBIX OECIIPOBOJHBIX  ceTeil
Pa3IHMYHOTO JIMYHOTO M KOPIOPAaTHBHOTO HA3HAYEHUS ITIOCTPOEHBI HA TEXHOJIOTHH
Pa3TUIHBIX MOIU(DUKATIII.

Bompocs! Ha ycTaHOBIEHHE MIOCIE0BATEIBHOCTH.

3.11. YcraHoBuTe NPaBIIBHYK IIOCJIEI0BATEIbHOCTh BBINOJHEHUS OIEeparuil IIpH
OTKpBITOI ayTeHTH(QuKanmu kiueHToB WLAN

a) 3ampoc ayTeHTH(HHKAINH

0) I[TonTBep:kAeHNe YCIENIHOMN ay TeHTH (PUKaIIN

B) 3ampoc/ IloaTBep:KIeHne acCOIHATIHI

r) [lepenada ¢peiiMa qaHHBIX, 3amndpoBaHHBIX WEP

3.12. VYcraHoBUTE NPABIWIBHYI II0CJIENOBATEIbHOCTh BBINOJHEHUS OIEeparuil IIpu
ayreHTHQuKamuu K1neHToB WLAN ¢ o0nmM KIroaoM

a) 3ampoc ayTeHTH(HHKAIUH

0) ITonTBep:kaeHUe yclenHoi ayTeHTHQukaimm, cojxepxkaniee Challenge Text

B) 3ampoc accormaruu, cojep:kangii Challenge Text

r) [ToaTBepIKIeHNE acCOIHAITIH

n) Ilepenada dpeiiMa JTaHHBIX, 3ammHpoBaHHEIX WEP

3.13. YcraHOBUTE IIPaBIIBHYIO 2JIEMEHTOB (IT0Jeil) ¢peiiMa JaHHBIX cTaHaapTa 802.11.
a) Kontpons dpeiima

©) IIpoonKUTEeIFHOCTD (ppeiima

B) Anpec Ha3HaYEHU S

r) MAC-anpec 6ecipoBojiHoil cetn — (BSSID)

I1) Azlpec HCTOYHHKA

e) YIpaBlieHIe 04epeIHOCThIO

k) [Tone3Has Harpy3ka

u) KoHTpopHasg cymMa ¢peiiMa



3.14. VYcraHoBHTe  IpPaBUIBHYIO  IIOCIENOBaTEJIBHOCTh  DJIEMEHTOB  (Toeii)
HH(pOPMAaITHOHHBIX 3]IeMeHTOB (pefiMoB 1o cTaHIapTy 802.11

a) Koutpons ¢peiima

0) [IpomonkuTEeIbHOCT (ppeiima

B) NHpopMarins

3.15. Pacmionoxute OeclipoBOJIHBIe TEXHOJIOTHH B MOpPSAKe YBEIHUSHHS HCIIOIB3YEMOIl

JacTOTHL
a) Bluetooth
0) 5G
B) RFID
r) Wi-Fi
n) 2G, 3G, 4G

Bompocsl Ha yCTaHOBIEHHE COOTBETCTBHAL.
3.16. YcTaHOBUTE COOTBETCTBHE THIIOB CETEl M TEXHOJOTHUIl, HCIOIB3YEMBIX I UX

OpraHu3aIiH.
1. WLAN a) Wi-Fi

2. WPAN 0) Bluetooth
3. WMAN B) WiMax

3.17. YcTaHOBUTE COOTBETCTBHE MEKIY THIIAMHU U IOATHIIAMU KajipoB MAC.

1. KOoHTpOJIBHBIE KaJIpBI

a) 3anpoc nepenaun (RTS)

2. MuadopMaIiHOHHbBIE KaJIpbl

0) ITonteepsxnenue (ACK).

B) /laHHEIE

r) Jlaaasie + CF-moareepxaeHue + CF-onpoc

3.18. YcTaHOBHTE COOTBETCTBHE MEKAY THIIAMH I IOATHIIAMU KajipoB MAC.

1. KOoHTpOJIBHBIE KaJIpPBI a) Ompoc moclte BeIX0J1a U3 SKOHOMHYIHOTO peskumMa (PS-ompoc)

2. Kajipe! yripaBieHus 0) "T'otoB k nepepaue” (CTS)

B) 3ampoc accoruaiuu

r) O0BsaBICHNE HATHINA TpaduKa

3.19. YcraHoBUTE COOTBETCTBHE MEXKIOY MCETOJaMH aTakK Ha Balﬂll(i)pOBaHI{bIe JaHHBIE,
IIepeiaBacMbI€ B JIOKAJIBHOMH 6ecr1p030m{0f1 CETH.

1. ITaccuBHBIE a) Hcnonp30BaHue ompe/ieIeHHBIX (peiiMoB, COOpaHHBIX B
OecIpoBO,THOI JTOKAJIBHOI ceTH

2. AKTHBHBIE 0) IToBTOpHOE HCIIOIB30BaHNE BEKTOpa HHHITHATH3AITHHI
B) Manumyamus ouramu

3.20. VYcraHoBUTE COOTBETCTBHE MEKIY YIpO3aMH ¢ pHCKaMH Oe30macHOCTH
OecIpoBOJIHBIX ceTell H MeTOJaMU HX peaTu3alii.

1. Ataka «I TymeHte 6a30BOil CTaHITHI

a) KOTJja OCYIIECTBISICTCS IIpeJHaAMEPEHHAS
BO3MOKHOCTb IIOJIMEHBI €€ €€ aTaKyIO-II[ell CTaHIEN

2. Ataka «l ymeHne KJIHEHTCKOM
CTaHITHI»

0) Korja mpeHaMepeHHas! IWIH HellpeIHaMepeHHas
HHTepQepeHITNs MPEBHIIIAET BO3MOKHOCTH
OTIpaBUTENIS FUIH MOTyJaTels B KaHasle CBA3U




Paszoen 4. Xapaxmepucmuxu xanana pacnpocmpanerusa 6 cucmemax paouocessu

Bomnpock! B 3aKkpHITOIT hopMe.

4.1. COBOKYMHOCTh Mep 10 00ecleueHHIO BO3MOKHOCTH TTapasuieIbHOM paboThl MHOTHX
MoJIB30BaTeNeil OeclpoBOAHON CETH CBSA3U 3TO ... . BRIOepuTe OJUH OTBET:

a) [TomsgpusanoHHOE pa3jielieHHe

©) MHOTOCTaHITHOHHBIIN JOCTYII

B) [IpocTpaHCTBeHHOE pa3jielieHIe

4.2. Kak pasgensercs MOTOK IU(POBBIX TaHHBIX Ha BXOJE KBaIpaTypHOTo (pa30BOTO
Moy astopa? Beibepurte ofiuH OTBeT:

a) [ToTOK JTaHHBIX JISTUTCS HA YeThIPE MOTOKA OUT

0) IToTOK JIaHHBIX JAETUTCS Ha YeTHBIE U HEUeTHbIE OUTHI

B) IloTOK JaHHBIX He JeTHTCH

r) [ToTOK MaHHBIX He JIeTUTcd Ha 2 cHH(a3HBIX U 2 KBaJpaTypHBIX KaHala

4.3. Tlpu xBagpatypHoil (a3oBoil MaHHIIYJIAIMH Y€MY COOTBETCTBYIOT 3HAUEHHS (hassl
H3IIydyaeMoro curxaia? Beibepure oJIMH OTBET:

a) JIsym OutamM mnH(p OpMaIim

0) OmHoMy OuTy HH)OpMAaIIH

B) UeTsipeM OuTaM uxdopmarmmn

r) Bocbmu 6ntam nHbopMalim

4.4, YeMm perIaMeHTHPYIOTCS IIpaBIUIa B3aUMOJEHCTBHA aOOHEHTCKHX CTaHIMI C
©a30Boil cTaHIIMElH IPHU JIOCTYIE U MOIYYeHUH YCIYT CBS3U, ONPeJIeIIoNINe CTPYKTypa MaKeToB,
KaJIpoB, MoJIell U HX Ha3HaueHHe, a TakkKe JIefCTBHS a0OHEHTCKHX CTaHIMI H 0a30BbIX CTAHIINIT?
BribepuTe oIUH OTBET:

a) Pagqnonnrepdeiicom

0) IIpoTokosioM oOMeHa

B) ITapameTpamu 6a30Boil ceTH

r) [TapameTpamu OIIOPHOI CeTH

4.5. KaknM U3 yKa3aHHBIX CTaHTapTOB He MPeIyCMOTpeHa Iepelada IaHHBIX CO
cKopocThio 54 Mout/cex? Bribepure oJIUH OTBET:

a) IEEE 802.11b

0) IEEE 802.11g

B) IEEE 802.11n

r) IEEE 802.11ac

Bompockl B OTKpHITOIT (hopMe.

4.6. 3am0JIHUTE HPOILYCK:

KBagparypuas amrumntygHas Moxyasuus (KAM) sBiseTcs 4YacTHBIM BapHaHTOM
MOJIYJISITHH.

4.7. 3am0JIHUTE IPOITYCK:

Bujg MHOTOCTaHITHOHHOTO JIOCTYIA, IMPH KOTOPOM KaKJIblil OHT MCXOJHOTO IIOTOKa
JAaHHBIX 3aMeHsdeTcd Ha KOJIOBYIO Iociel0BaTelbHOCTh JUmMHOI B 11, 16, 32, 64 u T.. OUT
(CDM-cuMBOII) — 3TO

4.8. 3am0JIHUTE IPOITYCK:

IIpomecc, mpu KOTOPOM BBIIONHAET o0OOpaTHOe mpeoOpa3oBaHHe CIydailHOI
IIOCIIE/I0BATEIBHOCTH C IIEJIBIO MOTy9eHHUS HCXOJHOM CTPYKTYPHPOBAHHOM MOCIEI0BATEILHOCTH
OHTOB HA3BIBAIOT
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4.9. 3am0JIHUTE MPOITYCK:

Ecmu npu eMOAyJISIHU B TOUKe IpHeMa (B IPHEMHOM YCTpPOICTBE) HEOOX0IUMO 3HATh
TOJIbKO HCTHHHOE 3HaUeHHe YaCTOThl BHICOKOUACTOTHOIO HECYIIero KoaeOaHs IpH OTCYTCTBUU
nH(popMaIuH o HavaabHOI (haze — To 3TO

4.10. 3amoaHuTe IPOITyCK:

ITapameTp aHTEHHBI, OIIpe/IeIsIEMBbIil KaK OTHOIIIEHHE MOITHOCTH CUTHAJA, H3Iy4eHHOTO B
OIIpeJe/IEHHOM HalpaBIeHNH, K MOIIHOCTH CHTHAIA, H3Iy9aeMoro HealbHOI HEeHAllPaBIeHHOI
AHTEHHOII B TF00OOM HaIpaBICHUH — 3TO

Bompocs! Ha ycTaHOBIEHHE MIOCIE0BATEIBHOCTH.

4.11. YcTaHOBUTE MPaBIWIBHYIO IOCIE0BaTeIbHOCTh (popMupoBaHUs (opMaTa 0OIIEro
kagpa MAC IEEE 802.11

a) ITone «Y1ipaBieHHue Kapom»

0) [Tone «MpeHTHGUKATOP JIHTEIHHOCTH/COSTUHEHNI»

B) [Tone «Anpeca»

r) [Tone «YmpaBieHHe o4depeTHOCTHIO»

1) Ilone «Temno kagpa»

e) ITone «KoHTpoIbHAA MTOCIE0BaTeIbHOCTD KaJipa»

4.12. YcTaHOBHUTE MPaBWIBHYIO MOCIeA0BaTEIbHOCTE (hopMupoBanns OFDM curnana:
a) [Ipeobpa3oBaHne MOCIEJOBATEIFHOTO IOTOKA OUT B MapasUIeTbHBbII

0) @opMHpPOBaHHE CHTHATBHOTO CO3BE3 TN JIUIS KasKI0H IMOHECY e

B) OOpatHoe npeobpazoBanue Oypre

r) [Tudpo-ananorosoe mpeodbpazoBanue

1) Moaynsaims

4.13. VcTaHOBUTE TMPAaBWIBHYIO IIOCIENOBATEILHOCTh MpeoOpa3oBaHUS IIepe/laBaeMbIX
JaHHBIX (pu3mdeckoro yposHs ctagaapta IEEE 802.11

a) llIncdpoBanue cTaHIapTHBIM (PpeiiM-CHHX POHU3UPOBAHHBIM CKpeMOIepoM

0) CBepTOUHOE KOJIMPOBaHHE

B) IlepemesxeHne TaHHBIX OJIOYHBIM HHTEPIHBEPOM

r) Moy

1) ®opmuposanne OFDM-cumBona

4.14. VYcTaHOBUTE IIPAaBHIBHYK IOCIEA0BATEIbHOCTh JICHCTBUII IIPH IIpUEME U
obpadorke OFDM curaaia:

a) Jlemoysaims

0) AHanoro-iugpoBoe IpeodpazoBaHie

B) IIpsimoe peoOpaszoBanue Oypbe

r) KBagpatypHas neMo iy sims

1) IIpeo6pazoBanue mapauieIbHOTO IIOTOKAa OUT B MOCIeI0BATEIbHbII

4.15. OmpenenuTe TMPaBIIBHYIO IIOCIEAOBATEIHHOCT COOBITHI TpPH HCIOJIH30BAHUU
MeToJa aBTOMAaTHIeCKOr o 3alpoca MOBTOPHOII Iepenadn (Automatic Repeat Request - ARQ)

a) [lepemaua kagpa

0) OxuIanme IoaydeHNs TOTBEPIK IeHILT

B) Ilochuika crnenyromiero Kajapa

BOHpOCbI Ha YCTaHOBJICHHE COOTBECTCTBH .
4.16. YcTaHOBHTE COOTBETCTBHE MCAIY Ha3BAHHEM BHIId MOIYJIAIHH H YHCIIOM OHT Ha
CHMBOII.
| 1. QPSK | a) 2 6ura \
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2.QAM 16 0) 4 6ura
3. 8-PSK B) 3 Outa
r) 8 Oour
4.17. YcTaHOBUTE COOTBETCTBHE IapaMeTpoB GU3HMUEeCKHX YPOBHEH CTaHIapTOB.
1. Cragnmapt 802.11a a) HacrorHbll nuamazol 5100 - 5183,5 MI't
2. Cranpapt 802.11g 0) YactoTHsrii quama3zon 2400 - 2483,5 MI'1g

3. Ctanmapt 802.11n

4.18. YcTaHOBHUTE COOTBETCTBHE IapaMeTpoB (pH3MUeCcKHX YpOBHEH CTaHIapTOB.

1. Crannapt 802.11b a) MakcuMaiabHas CKOpOCTh Mepeiadun Jianueix 11 (MOut/c)

2. Ctannapt 802.11g 0) MakcumaibHasg CKOpOCTh Hepeiadn JJaHHBIX 54 (MOuT/c)

4.19. YcTaHOBHTE COOTBETCTBHE IIapaMeTpoB (QU3HMUECKHX YPOBHEH CTaHIapTOB.

1. Crannapt 802.11b a) Tun Mogyisimu - QPSK

2. Cragmapr 802.11¢g 0) Tun Moaymsimn - QAM64

4.20. VYcTaHOBUTE COOTBETCTBHE MEXKIY peKHMaMH paboThl OeCHpoBOJHOI ceTH H
BO3MOKHOCTBIO 00BEIIMTHEHNS TI0/ICeTel

1. Ad-Hoc a) O0beIHHEeHe HEBO3MOKHO

2. UadpactpykTypHBIil pekuM | 6) O0bemHEHHE BO3MOKHO 2 U Oollee

Paszoen 5. Obwyue xapaxmepucmuxu Hazemuvix comoevix CMC emopozo (2G), mpemuvezo
(3G) u uemeepmoco (4G) noxonernuil

Bomnpoch! B 3aKkpHITOIT hopMme.

5.1. YeM periIaMeHTHPYIOTCA IIpaBWIa B3aHMOJEHCTBHA aOOHEHTCKUX CTAaHIHI ¢
©a30Boil cTaHIIMEH IPHU JIOCTYIE U MOTYYeHUH YCIYT CBS3U, ONPeIeIIoNINe CTPYKTypa MakeToB,
KaJIpoB, MoJIell U HX Ha3HaueHHe, a TakkKe JIefCTBHS a0OHEHTCKHX CTaHIMI H 0a30BbIX CTAHIINIT?
BribepuTe oIUH OTBET:

a) PajnonnTrepdeiicom

0) IIpoTokosioM oOMeHa

B) ITapameTpamu 6a30Boil ceTH

r) [TapameTpamu OIIOPHOI CeTH

5.2. I'me xpanutcs uadopManng o mepeMenieHun abonenta cetu GSM? Bribepute oHH
OTBET:

a) B neHTpe ayTeHTH(HKAIIIH

0) B koHTpoLTepe 6a30BbIX cTaHIuil BSC

B) B BU3UTHOM perHcTpe MeCTOION 10KEHHIS

) B nenTpe ayreHTHOHUKAITIH

5.3. Ecn IMEI aboHeHTa B ceTH HEKOpPpeKTeH, TO OH 3aHOCHTcA B...7? Bribepure onun
OTBET:

a) Cepsiii crmicok VLR

0) Yepmnsrii cncoxk HLR

B) Cepsrii criicok EIR

r) YUepHsrii crmcok EIR

5.4. Kakoil cTagJapT He MO3BOJISET HCIO0JIb30BATh OJIHY U TY K€ YacTOTY IIO BCEH CETH,
BO Bcex coTax? Bribepure oJiiH OTBET:

a) GSM

6) WCDMA
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B) IS-95
r) LTE

5.5. B cuctemMax cOTOBOII CBSI3M KaKOT0O CTaHAApTa HCIOIB3YIOTCS MEICHHBIE CKaYKHU I10
gactoTe? Beibepure oJ1H OTBET:

a) GSM

) WCDMA

B) LTE

r) IS-95

5.6. Kakag U3 clIeyroNHX TeXHOJIOTHI SBISETCS OCHOBOI Ul cereil 4G? Bribepure
OJIIMH OTBET:

a) LTE (Long Term Evolution)

©6) CDMA2000

B) HSPA (High Speed Packet Access)

r) WIMAX

5.7. Kakne TeXHOJIOTHH OTHOCSTCA K cTaHjgapraM 3G (3-To HOKOJeHHS) MOOWIBHOI
cBs3u? BeIOepuTe OJIUH OTBET:

a) GSM u CDMA

0) LTE u WIMAX

B) HSPA u CDMA2000

r) Bluetooth m Wi-Fi

5.8. Kakue KmodeBble 0cOOEHHOCTH XapakTepHn3yroT ceTH 4G? BribepuTe oJiH OTBET:

a) Bpicokast CKOpOCTh Iiepeiaull JaHHBIX, MOOMJIBHOCTh U MTOBCEMECTHOE MTOKPHITHE

0) Hiuzkag 3anepixkka, HU3Koe 3Hepromnorpedienue, nouiepxka IoT

B) Illupokas mosioca MHpPOITyCKaHHS, HH3Kas CTOUMOCTh, IIOJJIEp:KKAa MHOT0aJIpPEecHOI
nepeaadu

r) Bee BeIIIeIepeunciIeHHOE

Bormpockl B OTKpBITOIT GopMe.

5.9. 3amnoaHnTe NPOITYCK:

Ecmu npu ieMOIyIsINU B TOUKE MpHeMa (B MIPUEMHOM YCTpPOIcTBE) HE0OX0IUMO 3HATh
TOJIbKO HCTHHHOE 3HaYeHHe YaCTOThl BHICOKOUACTOTHOTO HECYIIEro KoaeOaHs IpH OTCYTCTBUU
nH(popMaIuH o HavaabHOI (haze — To 3TO

5.10. 3amomHUTE MPOITYCK:

ITapameTp aHTEHHBI, ONpe/eNIieMBbIl KaK OTHOIIIEHHE MOITHOCTH CUTHAJA, H3Iy9eHHOTO B
OIIpeJe/IEHHOM HalpaBIeHNH, K MOIIHOCTH CHTHAIA, H3Iy9aeMoro HealbHOI HEeHAllPaBIeHHOI
AHTEHHOII B TF00OOM HaIpaBICHUH — 3TO

511. 3amonHUTE MPOITYCK:
OCHOBHOIl TEXHOJIOTHEH Tiepelladyd JaHHBIX B ceTaX 2G gBsgeTcs , Kotopas
obecreunBaeT IH(POBYIO TOIOCOBYIO CBA3b U OT paHHUECHHYIO Iepeaady JIaHHbIX.

54.12. 3an0JIHUTE IPOILYCK:

B cerax 2G ucmoiabsyeTcs MeToa goctyna K kaHamam TDMA (Time Division Multiple
Access), KOTOpPbIil O3BOJISET pa3ieINTh YaCTOTHBIN CIEKTP Ha BpEMEHHBIX CIOTOB
JUISE TIepeladu JaHHBIX U ToJI0ca.

5.13. 3amoiHUTE MPOILYCK:
Texnomorus B cerax 3G mHO3BONSET IIOJIB30BATENSM OJTHOBPEMEHHO
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COBEPUIATH I'OJIOCOBBIE BbI30OBbI H HCIIOIB30BAaTh HHTCPHET Ha CBOHX MOOMIBHBIX yCTpOfICTBaX.

5.14. 3anonHUTE MPOIYCK:

B cetax 3G 14 mepegaun JaHHBIX IpuMeHseTcs TexHonorus WCDMA (Wideband Code
Division Multiple Access), koTopas obecriednBaeT 0ojee BEICOKYIO [0 CpaBHEHHIO
¢ ceTamu 2G.

5.15. 3anonHUTE MPOIMYCK:

OnHOll M3 KIKYEBBIX XapakKTepUCTHK ceTell 4G gBIfSeTcd IOUIEpKKa TEXHOIOTHHU
MIMO (Multiple Input Multiple Output), KoTopas crocoOCTBYeT ITOBBIIIEHUIO
MOOIWIBHOII CBSI3H.

Bompocs! Ha ycTaHOBIEHHE MIOCIE0BaTEIFHOCTH.

5.16. VYcraHoBuTE MPaBIWIBHYK IIOCIENOBATEIbHOCTh BBINIOJHEHUS MPOLEIyp
IIOMEXO0YCTOHYHBOTO KOIHpoBaHUS B cTanaapte GSM:

a) biouHoe KompoBaHue

0) CBepTOYHOE KOJIUPOBAHNE

B) Ilepemexenue

5.17. YcTtaHOBUTE IIPaBIIBHYIO HOCTIeI0BAaTeIBHOCTE (opMmupoBanus OFDM curnana:
a) [Ipeobpa3oBaHue MOCIEJ0BATEIFHOTO OTOKA OUT B MapasUIeTbHBII

0) ®opMHpPOBaHIE CUTHATHHOTO CO3BE3 NS JIJIS KasKIOM IMOHECY e

B) OOpatHoe nipeobpa3oBanue Oypbe

r) [ludpo-anamorooe mpeodpazoBaHme

n) Mony s

5.18. YcraHOoBHUTE MPaBWIBHYIO I[IOCIIENOBATEIbHOCTh BBEICHHS CTAHIApTOB COTOBOII
CBSI3H:

a) GSM

0) LTE

B) WCDMA

r) NMT450

5.19. VYcraHoBuUTe MNPaBUJIBHYK IIOCIEI0BATEILHOCTh JEHCTBUII IMPH MpUeMe U
obpaborke OFDM curuana:

a) Jlemoyisipus

0) Ananoro-iugpoBoe mpeodpazoBaHHE

B) [Ipsmoe mpeodpazoBanne Oypbe

r) KBagparypHast 1eMo Ty IsIis

1) IIpeobpazoBaHue mapauieIbHOTO MOTOKA OUT B MOC/IeI0BATEIbHbII

5.20. VYcraHOBHTE NpaBHIBHYIO IIOCIENOBaTeIBHOCTh AJIeMEHTOB pajanouHTepdeiica
cucreMbl GSM:

a) Ciot

0) TDMA-kaapsI

B) MyJIbTHKaIp KaHaaa TpadHka

r) MyJapTHKaIp KaHaja yIIpaBIeHU]

n) Cynepkajp kaHaiaa Tpaduka

e) Cynepkaap KaHala yIpaBIeHHs

K) ['umepkanp
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5.21. VYcraHoBHTE MPaBIIBHYIO IIOCIENIOBATEIBHOCTh SIIEMEHTOB (IT0Ieil) BpeMEHHOTO
ciora B cranmapre GSM:

a) XBOCTOBBIE OHUTBI

0) 3amudpoBaHHBIE OUTHI

B) KoHTpoIpHBIE OUTHI (MTpH3HAK pedb/yIIpaBlIeHNe)

r) OGyuaromnias mociaeoBaTeIhHOCTh

1) KoHTponpHble OHTHI (IpH3HAK pedb/yIIpaBiIeHHe)

e) 3ammdpoBaHHbBIe OUTHI

3K) XBOCTOBBIE OHUTEI

3) 3alIUTHBIN HHTEPBAJ

5.22. VcTaHOBHTE IMPaBUIBHYIO IIOCIEOBATEIILHOCTh BBIIOJHEHUS IIPOLIEAYPHI
ayTeHTH(UKAITHINI B CETH COTOBOI CBA3H cTaHAapTa GSM:

a) AuC B momarnHei ceTu reHepupyeT 128-0utoBoe ciaydaitHoe gncio — RAND

0) Ciaydaiinoe uncio — RAND, nepecbliaetcs TenedoHy.

B) BHyTpHu SIM ¢ IIOMOIIIBIO KJTF0Ua HASHTH(HKAIIMH H aIrOpUTMa HIeH-THPHKAIn A3
BBIUHCsieTcs 32-0uToBbiii 0TBeT — SRES

r) Baytpu AuC ¢ moMoIIbo KIHo9a HISHTH(GUKAIH 1 aJropuT™Ma HAeH-THQUKAIHH A3
BBIUHCIseTcs 32-0uToBbIil 0TBeT — SRES

1) CpaBaenne SRES Brranciennoro B texedone co SRES, paccauran-ueim AuC

e) IIpucBamBanme aboneHTy TMSI (Temporary Mobile Subscriber Identity —
BpeMeHHOI0 HoMepa MOOIIBHOTO a0OHEHTa).

5.23. VcraHOBHTE TIPaBUIBHYIO IIOCIEIOBATEIILHOCTh BBIIOJHEHHS IIPOLIEAYPHI
HJIeHTH(HKAIINH 000pyI0BaHUA B CETH COTOBOI cBA3M cTaHAapTa GSM

a) 3ampoc EIR Ha mepeady aboHeHTCKHM TepMuHaioM IMEI

0) Ilepenaua aboneHTckuM TepMuHaaiom IMEIL

B) CpaBrenue IMEI co criuckom HoMepoB EIR

r) B orBet Ha 3ampoc IMEI k EIR aboHeHTCKOMY TepMHHAaTIy BO3BpallaeTcs OJHO U3
COCTOSIHHIT (OeJIbIi CIICOK, CEPhIil CIMCOK, YePHBIIT CITHCOK )

Bompoce Ha yCTaHOBIEHIE COOTBETCTBHAL.
5.24. VYcTaHOBHTE COOTBETCTBHE MEKIY CTaHIAapTaMH CETEH COTOBOHl CBSA3HM H HX
OIMCAHIEM.

1. GSM a) Ctanmapt 3G, OCHOBAHHBII HA TEXHOJIOTHH MHOKECTBEHHOT'O JOCTYIIA C
KOJIOBBIM pa3jieIeHHEeM KaHaIOB

2. CDMA 0) Crargapt 2G, OCHOBaHHBII Ha TEXHOJIOTHH MHOKECTBEHHOTO JIOCTYIIA C
JaCTOTHBIM pa3JieJieHneM KaHaloB

3. UMTS B) Ctanmapt 4G, ocHoBaHHBII Ha TexHOJMIOorun OFDMA 1 pa3zBuBaronui
crangapt 3G
4. LTE r) Cranaapt 3G, pa3sBuBarOLINi TeXHOIOIHI GSM U HCHOIB3 YOI

IIJIIpOKOHOJIOCHBIﬁ JOCTYII

5.25. VYcTaHOBUTE COOTBETCTBHE MEXKIy CTaHJapTaMH COTOBOM CBA3M H HX
XapaKTepUCTHKAMH.

1. GSM, CDMA | a) ITojgnepka BRICOKOCKOPOCTHOI MOOILIBHOI ITepeiaun JTaHHbIX, HU3KHE
3aJlepKKH, YIyUlIeHHas creKTpaibHasg 3G dekTHBHOCT

2. UMTS, HSPA | 6) lcnomnp3oBaHne TEXHOJIOTHII MHOKECTBEHHOI'O JIOCTYIIa C BpeMEHHBIM U
YaCTOTHBIM pa3/ielIeHueM KaHaJIOB

3.LTE B) PasBurne Texnonorun CDMA, HCIIOIB30BaHNE HIHPOKOIOIOCHOTO
JocTyna
4.5G r) IToBBINIIEHIE TPOITYCKHOI CIIOCOOHOCTH U CHIKCHIE 3aJIepiKeK,

I0JiIeP KKa HOBBIX IprtokeHuil u [oT
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5.26. YcTaHOBUTE COOTBETCTBHE MY TeMEHTaMH U3 JIBYX CTOJIOIOB, OTHOCSIIUMHUCS
K ceTsMm 3G.

1. UMTS a) TexHOJIOr U MHOKECTBEHHOI'O JIOCTYIIA C KOJOBBIM pa3jielIeHHeM
KaHaJIOB, HCIIONB3yeMas B ceTax 3G

2. CDMA2000 | ©6) Ctargapt 3G, ocHOBaHHEI Ha TexHOIormu CDMA, pa3BuBaromImit
CDMA o1HOT0 HOKOJIEHHS

3. HSPA B) TexHOIOrHS BHICOKOCKOPOCTHOI MaKeTHOI Iepeadi JaHHBIX B ceTax 3G

4. WCDMA r) Cranmapt 3G, co3nanHbll Ha ocHOBe GSM U UCIIOJIB3YIONTHIT
M POKOIIOIOCHBIH JOCTYII

5.27. VYcraHOBHUTE COOTBETCTBHE MEXKIYy CTaHaapraMu certed 2G H X
XapaKTepHUCTHKAMI.

1. GSM a) Mcrnosip30BaHNe TEXHOIOTHH MHOKECTBEHHOTO JIOCTYIIA C YaCTOTHBIM
pa3aeneHeM KaHaIoB

2. CDMA 0) AHaJIOTOBBIII CTaHIAPT, IepBOe MOKOJIEHHe COTOBBIX ceTeil

3. TDMA B) lcnonp3oBaHte TEXHOJIOTHH MHOKECTBEHHOTO JIOCTYIIA ¢ KOJJOBBIM
pa3aerneHneM KaHaIoB

4. AMPS r) Hcnoap30BaHne TEXHOJIOTHH MHOKECTBEHHOIO JIOCTYIIA C BPEMEHHBIM
pa3feneHneM KaHaIoB

5.28. VYcraHOBUTE COOTBETCTBHE MEXIYy CcTaHjgapraMu cered 4G H  ux
XapaKTepHCTHKAMH:

1.LTE a) Cranmapt 4G, obecreqnBaroNIiii CKOPOCTh Mepeiadi JaHHBIX J0 1
I'6uT/c B CTAIOHAPHOM pEKHME

2. WiMAX 0) Ctangapt 4G, OCHOBaHHBII Ha TEXHOJIOTHH MHOKECTBEHHOTO
JIOCTyIIa ¢ OPTOTOHAJBHBIM YaCTOTHBIM pasneneHueM (OFDMA)

3. LTE-Advanced B) Crannapt 4G, SBISIONIUIICSA YCOBEPIIEHCTBOBaHHOM Bepcueil LTE

¢ 0oJiee BBICOKOIT MPOMYCKHOM CIIOCOOHOCTHIO

4. LTE-Advanced Pro | r) Cranjaapt 6ecripoBOHOMN HINPOKOIIONIOCHOI CBSA3H, albTepHAaTHBRA
texHoxnoruu LTE

5.29. CootHecute »1eMeHTHI ceTH LTE ¢ HX 0CHOBHBIMH () YHKITHSIMH:

1. DBoMIOITHOHHAS a) OTBeuaeT 3a ympaBjeHHe pajuonHTepdeiicoM U Iepeiady
0azoBag cTaHIMA (eNB) MOJIB30BAaTEIBCKHIX JTaHHBIX.

2. CepBHCHBII 1ILTIO3 (S- | ©) BeImoaHAeT QYHKIIMH MapHIpyTH3AIHN TpaduKa MexK Iy
GW) cethto LTE 1 BHENTHUMU CETSAMH.

3. IlakeTHBIN JaHHBIIT B) OTBedaeT 3a 00pabOTKy CHUTHAIBHOI HH(OpPMAIIHH,

o3 (P-GW) yIIpaBJIeHHe MOOWIHHOCTEIO H O€3011aCHOCTHIO.

4. MoOwibHBIT MeHeKep | T') ObecrnednBaeT MepeKIIOUeHIe MEKIY CETSIMH U IOIePKKY
yipasieHus (MME) HEIPEPBIBHOCTH CEAHCOB CBS3M.

5. DBOIIOIIHOHHOE 1) IlpeacraBnger co0oil MeHTPaIH30BaHHOE SIPO CETH,
naketHoe sapo (EPC) OTBEYAIIEE 3a YIIPABIEHHE CECCHSIMU.

5.30. YcTaHOoBUTE COOTBETCTBHE MEXKIY CTaHAapTaMH COTOBBIX ceTell U X THIHMYHBIMH
CKOPOCTAMMH II€pEaavdl JaHHbIX.

1. GSM/EDGE a) JTo 300 Mowut/c
2. UMTS/HSPA 6) JTo 100 Kour/c
3. LTE/LTE-Advanced B) Jlo 1 I'but/c
4.5G r) Jlo 42 Mbut/c

16



Paszoen 6. Cemu wiupoxononocrHoz2o docmyna

Bomnpoch! B 3aKkpHITOIT hopMme.

6.1. Kakue 9acTOTHBIE AMAINa30HBI HCIIOIB3YIOTCA B ceTax WiMAX?
a)241IToudITo.

0) 2,5-2,7 1T u 3,3-3,8 I'Tn.

B) 700-900 MI'mt ut 1,7-2,2 I'Tm.

r) Bce nepedncieHHble AMana3oHbl.

6.2. Kak pasmensercs MOTOK IM(MPOBHIX JIaHHBIX Ha BXOJle KBaJIpaTypHOro (pa3zoBOro
Moy astopa? Beibepurte ofiuH OTBeT:

a) [ToTOK JTaHHBIX JISTUTCS HA YeThIPE MOTOKA OUT

0) IToTOK JIaHHBIX JAETUTCS Ha YeTHBIE U HEUeTHbIE OUTHI

B) IloTOK JaHHBIX He JeTHTCH

r) [ToTOoK MaHHBIX He JIeTuTcd Ha 2 cHH(a3HBIX U 2 KBaJpaTypHBIX KaHala

6.3. Uro sBiIgeTCA OCHOBHOI OCOOSHHOCTHIO CTaHJAApTa OecIpOBOIHON TEXHOIOTHH
WIMAX?

a) IToutepxKa MOOIIBPHOCTH a0OHEHTOB C BBICOKHMH CKOPOCTSIMH ITepeiadi JIAaHHBIX.

0) Hcmoap30BaHNe TeXHOJIOTHH KOMMYTAIIHH MaKeTOB C T'apaHTHPOBAHHBIM KadeCTBOM
00CTyKHUBaHHA.

B) Peammzamusa MexaHH3MOB NIH(poBaHMI H ayTeHTHHKAIUH IS oOecmedeHus
0e30IacHOCTH.

r) Bce nepedncieHHoe BhIIIE.

6.4. UeM perIaMeHTHPYIOTCA IIpaBWIa B3aMMOJeicTBHA a0OHEHTCKUX CTaHIUH ¢
©a30Boil cTaHIMel IpH IOCTYIE U MOIYYeHUN YCIYT CBS3U, ONpeIeIoNnIne CTPYKTypa MaKeToB,
KaJpoB, MMoJjieil U HX Ha3HauUeHHe, a TakKe JAeiicTBHA aDOHECHTCKUX CTAHITHIT M 0a30BBIX CTAHITHIT?
Bribepute oinH OTBET:

a) Panqnonnrepdeiicom

0) IIpoTokooM oOMeHa

B) [TapameTpamu 6a30Boil ceTH

r) [TapamMeTpamMu OIIOPHOI CeTH

6.5. KakuM m3 YKa3aHHBIX CTaHIapTOB He TIIpeIycMOTpeHa Ilepelada JaHHBIX CO
CKopocThio 54 Mbut/cex? Bribepure OJIUH OTBET:

a) [EEE 802.11b

0) IEEE 802.11¢g

B) IEEE 802.11n

r) IEEE 802.11ac

Bompockl B OTKpBITOIT opMe.

6.6. 3aroJaHNTe MPOITyCK:

KBagpatypuas ammiuryaHas wMoayiasinus (KAM) sBiaseTcs dYacTHBIM BapHAHTOM
MOJIYJISITHH.

6.7. 3anoaHnTe MpoIrycK:

Buj MHOTOCTaHITHOHHOTO JIOCTYIIAa, NMPH KOTOPOM KaKJIblii OHT MCXOJIHOTO IIOTOKa
JIAaHHBIX 3aMeHAeTcd Ha KOJOBYKO IOCIeJAO0BaTeIbHOCTH JUmMHOM B 11, 16, 32, 64 u T.11. OUT
(CDM-cuMBOII) — 3TO

6.8. 3aroaHnTe MpPOIryCK:
IIpomecc, mpu KOTOPOM BBINONHAET oOpaTHOe MpeoOpazoBaHHe CIydailHOI
MIOCIIE/I0BATEIBHOCTH C I1EJIBI0 MOIy9€HHS HCXOIHOM CTPYKTYPHPOBAHHOM MOCIEI0BATEIbHOCTH
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OHUTOB HA3BIBAIOT

6.9. 3anoaHuTe NpPOIryCK:

Ecmu npu reMonymisiuu B TOUKE MpHeMa (B IPHEMHOM YCTPOICTBE) HEOOXOIUMO 3HATh
TOJIbKO HCTHHHOE 3HaYeHHe JaCTOThl BHICOKOUACTOTHOTO HECYIIEro KojaeOaHs IpH OTCYTCTBUU
nH(popMaIHH 0 HadaabHOH (haze — To 3TO

6.10. 3amoHUTE MIPOITYCK:

ITapameTp aHTEHHBI, ONIpe/IeIIeMbIil KaK OTHOIIEHHE MOITHOCTH CUTHAJA, H3Iy4eHHOT O B
OIIpeIeIEeHHOM HalpaBJIeHNH, K MOIIHOCTH CHTHAIA, H3Iy9aeMor0o HIealbHOIl HeHallpaBIeHHOI
AHTEHHOI B MF0OOM HalpaBICHUN — 3TO

Bompoce! Ha ycTaHOBJIEHIE IIOCIE0BATEIBHOCTH.

6.11. YcraHoBHTe MpaBWIBHYIO IOCIEIOBATEIBHOCTE (popMupoBaHusI Gopmara oOMIETO
kagpa MAC IEEE 802.11

a) ITone «YpasieHue Kagpom»

0) ITone «MpeHTHdUKATOP JIHTEIHbHOCTH/COSTHHEHUA»

B) Ilone «Axapecay

r) ITone «YnpapieHHe o4epeHOCTHIO»

1) Ilone «Temno kagpa»

e) ITone «KoHTpoIbHAs MOCIIEI0BATEIBHOCTD KaJapay»

6.12. YcTaHOBUTE IIPaBIIIBHYIO HOCTIEI0BATEIBHOCTE (opMmupoBanus OFDM curnana:
a) [IpeoOpazoBaHue MOCIEIOBATEILHOTO IIOTOKA OUT B MapasUIeTbHBII

0) @opMupoBaHIE CHTHAIBHOTO CO3BE3INA JUI KaKIOil MoHecy et

B) OOpatHoe npeobpazoBanue Oypbe

r) [Tudpo-anazoroBoe mpeodpazoBaHme

1) Mony s

6.13. YcTaHOBHTe NMPaBWIBHYIO IIOCIEI0OBATEIbHOCTh MMPeoOpa3oBaHMs IepeaBacMbIX
JaHHBIX (pu3ndeckoro ypoBHs ctagaapta IEEE 802.11

a) [lIucdpoBanue cTaHIAPTHBIM (hpeiiM-CHHX POHU3HPOBAHHBIM CKpeMOIepoM

0) CBepTOUHOE KOJUPOBAHIE

B) IlepemeskeHe TaHHBIX OJIOUYHBIM HHTEPIMBEPOM

r) Moy

1) @opmuposanne OFDM-cumBora

6.14. VYcraHoBUTe MPAaBUJIBHYK IIOCIEI0BATEIbHOCTh JEHCTBUII TPH MpHEeMe U
obpabdorke OFDM curuana:

a) Jlemomyisaipis

0) AHanoro-iugpoBoe mpeodpazoBaHie

B) IIpsmoe mpeoOpaszoBanue Oypbe

r) KBajgpatypHas aeMo Iy isius

1) IIpeo6pa3zoBaHue mapauIebHOTO IOTOKAa OUT B MOCTIeI0BATEIbHBII

6.15. Ompenennre IpaBIUIBHYIO MOCIEI0BaTeIBHOCTh COOBITHI IIPH HCIIOJIB30BAHHU
MeTO/]1a aBTOMaTHIEeCKOTO 3alpoca MOBTOpHOII mepeaadn (Automatic Repeat Request - ARQ)

a) Ilepenaya kaapa

0) Okuanme MOTyIeHNs OATBEePIK I HIS

B) IlochliKa crenyromiero Kajapa

BOHpOCbI Ha YCTaHOBJICHHEC COOTBCTCTBHAIL.
6.16. YcTaHOBHTE COOTBETCTBHUE MCAIY Ha3BaHHEM BHIId MOIYJIAIIMH H YHCIIOM OouT Ha
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CHMBOII.

1. QPSK a) 2 oura

2. QAM 16 0) 4 buta

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

6.17. YcTaHOBUTE COOTBETCTBHE IMapaMeTpoB (hH3HMIECKHUX YPOBHEl CTaHIapTOB.

1. Cragumapt 802.11a

a) YactotHsnl auanazoH 5100 - 5183,5 MI1g

2. Cranmapr 802.11¢g

0) YactoTHsrii quama3zoH 2400 - 2483,5 MI'n

3. Crangmapt 802.11n

6.18. YcTaHOBUTE COOTBETCTBHE IMapaMeTpoB (hH3HMIECKUX YPOBHEl CTaHIapTOB.

. Ctanmapt 802.11b

a) MakcuManbHas CKOpocTh nepefadn JanHexX 11 (Mout/c)

b | =

. Cranpapt 802.11g

0) MakcumaibHas CKOpOCTb Iepefadn JaHHbIX 54 (MOuT/c)

6.19. YcTaHOBHTE COOTBETCTBHE IMapaMeTpoB (hH3HMIECKHX YPOBHEH CTaHIapTOB.

1. Ctannapt 802.11b

a) Tun moxyistmu - QPSK

2. Ctanmapt 802.11g

6) Tun moaymsanuu - QAM64

6.20. YcrtaHoBUTE COOTBETCTBHE MEXKAY peKUMaMH paOoThl OecIpOBOJHON CeTH U
BO3MOKHOCTBIO 00BEIMHEHHS TIOJICeTel

1. Ad-Hoc

a) OOBeaHEeHne HEBO3MOKHO

2. IndpacTpyKTypHBIIl pesKuM

0) O0OBeHEHNE BO3MOIKHO 2 H Dolee

Illkana ouenusanus mecma: 4 6ajIbHas.

Kpumepuu oyenueanus:

Tect coctout u3 10 BompocoB (Mo 3 BoIlpoca B OTKPHITOM M 3aKphITOH (opMax, mo 2
BOIIpOCa HAa YCTAaHOBJIEHHE COOTBETCTBHSA U HAa YCTAaHOBJIEHHE IOcieoBaTeabHOCTH). [IporeHT
MpaBUJIBHBIX OTBETOB MepeBoUTCs B 0aisl BPC u S-6amibHoil HIKaay cIeIyIoniuM o0pa3oM:

— 85-100% — 4 0as1a COOTBETCTBYET OI[CHKE KOTIHIHON;

— 70-84% - 3 0aijia— OIEHKE «XOPOIIO»;
— 50-69% - 2 6anaa— OICHKE «YA0BJETBOPHTEILHOY;
— 0-49% — 1 0ana — OIEHKE «HEeYA0B/IeTBOPHTEIbHO.

1.2 BOIIPOCHI H 3ATAHHA JlVIA 3AIITHTBI IABOPATOPHBIX PABOT

Paszoen 3. Jloxanvrvie becnpoeoonvie cemiu
Jlabopatopnas padota Nel «KondurypupoBanue u HacTpoiika cetu Wi-Fi ¢ Tonmomorueit

BSS»

1.1. Kakoe ormmane mexny craggaptoMm IEEE 802.11a u cranmgaprom IEEE 802.11b?

1.2. KakoBo 3HaueHne MakCcCUMalIbHON cKopocTH B cTafaapre IEEE 802.11n?

1.3. Kakne MeTo 15 MHOT OCTaHITHOHHOTO JIOCTYIIa HCIIONB3YIOTCS B ceTH Wi-Fi1?

1.4. B xakoM 9acTOTHOM JiHamna3oHe (hYHKIIHOHHPYIOT ceTn Wi-Fi1?

1.5. Ha cKOJIBKO KaHAJIOB JIeIUTCH YaCTOTHERIN auama3oH cereii Wi-Fi1 B Poccum?

1.6. Kem u Kak ocymiecTBIsSeTcsS BbIOOp KaHama pabotel cetn Wi-Fi B kaxkmoit

KOHKPETHOM ceTn?

1.7. B "ueM 3aKIr09aeTCsA CMBICT MMOHATHS «00OpaTHas COBMECTHMOCTE»?

1.8. M300pa3uTe TOMOIOTHIO COOPaHHOI CETH.

1.9. Ha wu3o0pakeHHOIl cXeMe CeTH YKaKHuTe MaKCHMaldbHble CKOPOCTH Ilepenadu
Kax1oil suHuH. KakoBa HTOroBasi MaKCHMalIbHAas! CKOPOCTh MEK /Ty KOHEYHBIMU YCTPOICTBAMU?

1.10. Hcmonp3ys CO34aHHYIO JIOKAIBHYIO CceTh C TomoJsiormeii BSS, mpoussenute
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H3MEPEHHE CKOPOCTH IIEpEaavl JaHHbIX MCKIY IBYMI YCIPOﬁCTBaMII.

Jlabopatopras pabota Ne2 «KondurypupoBanue u HacTpoiika cetu Wi-Fi ¢ Tonmomorueit
ESS»

2.1. B ueMm 3axmodaeTcd MeXaHH3M 3aiuTel WEP?

2.2. Touka AoCTyIa MO3BOJIseT paboTaTh B paMKaxX OIpeIeICHHOT O (PH3HYECKOr0 YPOBHS
WM UX KOMOHHAITHH, KaKoro?

2.3. B Poccun mosp30BaTeb MOKET BBIOPATh OJIUH U3 CKOJIBKUX CTAHAAPTHBIX KaHAJOB,
yka3aHHBIX B crienndukarmgax [EEE 802.117

2.4. N300pa3ute TOMOJIOTHIO COOPaHHOI CETH.

2.5. Ha wuszobpaeHHOIl cXeMe CeTH YKaKHUTe MaKCHMaJbHble CKOpPOCTH Iepemadu
Kax1oil JmHH. KakoBa HTOroBas MakCHMalIbHasl CKOPOCTh MeK /Ty KOHEYHBIMU YCTPONCTBAMU?

2.6. Kaxkoii crangapt Wi-F1 ucnonps3oBaics B pabote?

2.7. Yem oTimgaroTcs KaHaias! Wi-F1 Mexny coboii?

2.8. IlepenacTpoiiTe HCHOIb3yeMoe 0OOpyAOBaHHA JUIS padoThl mo crtanaapry IEEE
802.11g?

2.9. B nHactpoiikax obopyaoBaHHS B MEHIO BhIOOpa cTaHAapTa paboThl IPUCYTCTBYET
BapuaHT 802.11bgn. Uto mogpa3zymeBaeT 3Ta HacTpoiika?

2.10. Hcmomp3ys CO3JIaHHYK JIOKAJIBHYI0 Ce€Th C Tomojiorueil ESS, mnpowussenurte
H3MepeHHe CKOPOCTH IIepe/iadll JJaHHBIX MeXK]y IBYMS yCTPOIICTBAMHU.

Jlabopatopnas padota Ne3 «[IpoekTHpoBaHIe JOKATBHON OSCIIPOBOJIHOI ceTH Ha OCHOBE
texHonorun Wi-Fi»

3.1. Uro Takoe OecmpoBojaHag JokambHast ceTh (WLAN)? KakoBel HpenMylIecTBa
ucnoib3oBanud WLAN BMeCTO IIPOBOJIHOM JIOKAIbHOI CeTH?

3.2. Yro Takoe Touka jgoctyma? CKOIBKO IT0JIb30BaTelel OJJHOBPEMEHHO MOAIEPKUBAET
OJIHa TOYKA JOCTyNa U IoueMy?

3.3. Kakne anroputmbl ImdpoBaHUS HcIonb3yioTea B ctaaapte IEEE 802.11. Kakoii
aJITOPHTM NIN(pPOBaHHA JAaHHBIX B JOKAIBHOI CETH SBIAETCS OOsM3aTelbHBIM JUIA CTaHAapTa
IEEE 802.11?

34. JIng dvero HcIonb3yeT MojauduiupoBaHHBII IpoTokona Carrier Sense Multiple
Access with Collision Avoidance (CSMA/CA)?

3.5.B ueMm 3aKimro9aeTcs TEXHOJOTHS pACIIHPEHHS CHEKTpa METOJOM IIPSIMOIl
mocienoBarenbHocTH (DSSS)?

3.6. B yem 3aKiarodaeTcss TEXHOJIOTHS PAacHIHPeHUs CHEKTpa METOJIOM CKaukooOpa3HOI
nepecTpoitku gacToThl (FHSS)?

3.7. Ilepeuncaure 0coOSHHOCTH JOKaJIBHOI ceTH, mocTpoeHHoil mo Tomoxorun Ad Hoc,
IBSS (Independent Basic Service Set) wmt pexum Peer to Peer.

3.8. Ilepeuncaute 0OCOOEHHOCTH JIOKAJIBHOH CeTH, MOCTPOSHHOI Mo Tomoigorun BSS
(Basic Service Set).

3.9. Ilepeuncaute 0COOEHHOCTH JIOKaJIbHON CETH, IOCTPOeHHOI mo Tomojorun ESS
(Extended Service Set).

3.10. N300pa3ute TOMOIOTHIO cOOpaHHOIT 6eCIIpOBOIHOM CETI.

Paszoen 4. Xapaxmepucmuxu kanana pacnpocmpaHer s 6 Cucnemax paouoceasu

Jlabopatopnas padota Ne4 «ITocTpoeHne auarpaMMbl ypoBHelt Ha unrepsaie [[PPJ»

4.1. Yto Takoe nudpopas pauopeneiinas suaus (PPJI)?

4.2. Kakue mapaMeTpbl HEOOXOIUMO YIUTBIBAThH MPH MOCTPOSHUN JHArpaMMBbl YPOBHET
Ha uHTepBaie PPJI?

43. Urto mpejacTaBiaseT coOOil JHarpaMMa YypoBHeill B KOHTeKCTe IHQPOBBIX
palHopeneiHbIX JTHHUI?

4.4. Kak ompezaensgercs YpoBeHb MOITHOCTH CUTHAJIA Ha IpuemMHoM KoHie PPJI?

4.5. Yro Takoe 3aTyXaHHe cBOOOJHOTO MPOCTPAHCTBA, U Kak OHO BIMSET Ha Iepenady
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curfana B PPJI?

4.6. Kakue ¢akToppl BIMSIOT Ha KaueCTBO CHTHajla B ITU(POBBIX paJHOpeIeiHBIX
TUHUAX?

4.7. UYto takoe Fade Margin (3amac mo 3aMHpaHHIO), H KaK €ro pacCUUTHIBAIOT A
paaHopeneHHON JIMHIH ?

4.8. Kaxosa poyib aHTEHH B Ilepe/lade CUrHajla Ha paqHOPE/ICHHbIX JTHHUAX ?

49. Kakue THIIBI 3aMHpaHUl BO3ZHHUKAIOT Ha paJHOpeleilHbIX IHHHUAX, U KaK OHHU
BJINSIOT Ha AUarpaMMy ypoBHEMN?

4.10. Kakum obOpa3zoM Ha JuarpamMMe ypoBHeH MOJKHO OTOOpa3sHTh BIMAHHE BHEITHHX
(hakTOpOB, TaKUX KakK JIOKIb WIH TyMaH?

Pasoen 5. Obwue xapaxmepucmuxu xazemuovix comoevix CMC emopozo (2G), mpemvezo
(3G) u uemeepmoco (4G) noxonenuii.

JlabopatopHas paborta NeS «l3yueHue Mojeneil pacHpocTpaHeHHS paJIHOCHTHAIOB B
CeTH COTOBOM cBA3U cTaHaapTa GSM-900»

5.1. Bo3MOXeH 1M TOYHBIH AaHAJIUTHYECKHUIl pacdeT 3HEepreTUYecKoro IOTeHIHala
pajnoKaHaia JUid peaJbHBIX YCIOBHI ()YHKITHOHHPOBAHUS CHCTEM TOIBIKHON PagoCBI3H?

5.2. Yto XapakTepu3yeT MOJIEIb «MaJIOr0 PACCTOSHIL) ?

5.3. Uro XapakTepu3yeT MojielIb «00JIbIIOr0 paccTOSHUSI»?

5.4. Ha kaxkue TpyHIIbl MOJIpa3aesStoTCs MOJIETH «0O0JIBIIOT0 PACCTOSHIS»?

5.5. B Kakux MOJEeISX YUYHUTHIBAIOTCA OCOOEHHOCTH TEPPUTOPHH H €€ 3aCTPOIKH,
HH(pOpMAITI 0 KOTOPBIX XPAHUTCS B CIIEUATbHOI 0a3e JaHHBIX?

5.6. Kakue mojemn Ga3upyloTcs Ha pe3yibTaTaX SKCIEPHMEHTAIbHBIX HCCIIEI0BAHHI
HaIpsHKEHHOCTH HOJIs?

5.7. Kakumu mmapaMeTpaMu XapakTepu3yeTcs Kiactep?

5.8. KaxoBbI LIeJIH UCII0JIB30BaHUA KJIACTEPOB Pa3HOIO MopsIKa?

5.9. IlepeunciuTe BO3MOKHBIE METO,/IBI MHOTOCTAHIIHOHHOTO JIOCTYIIA.

5.10. B 4eM CMBIC]I 4aCTOTHO-TEPPUTOPHATIBHOTO TUIAHUPOBAHMS 7

Jlabopartopras pabora No6 «HacTOTHO-TEppHTOpHATBHOE ILTAHHPOBAHHE CETH COTOBOIT
cBs3u cragaapra GSM-900»

6.1. Kakas mofenp HCIOIb30Balachk IIPU pacdeTe IMOTEPh MOIIHOCTH CHTHAlIA Ha Tpacce
pacmpocTpaHeHus ?

6.2. KakoBo MakcHMalIbHOE PAacCTOSHUE, MPH KOTOPOM €Ille MMEeT MECTO YBEpEHHBII
ImpueM curHaia B cragaapre GSM-900?

6.3. Kakue THITBI MPeMsATCTBHII HAa Tpacce BBI3BIBAIOT HAHOOJBIINE MOTEPH MOIIHOCTU
curgana?

6.4. Kakue mmapaMeTpbl BXOIAT B MoJiellb OKamypbi?

6.5. Jlaiite onpenenenue 30861 OpeHens.

6.6. Ha3zoBHTe OCHOBHBIE METO/BI Pa3HECEHUS [IPU Pa3HECEHHOM IIPUEME.

6.7. Jlaitte onpenenenue JUGpaKIHy paaHoBOIH.

6.8. IlepeuncimTe OCHOBHBIE CTaHIAPTHI TPAHKHHI OBOIl CBA3HL.

6.9. B yeM 3akimodaeTcs NPEUMYIIECTBO CUCTEM TPAaHKHUHI OBOIi CBS3U?

6.10. Kak cBs3aHa aBTOKOppeIAIUoHHas (YHKIHMS CHTHAJIA H CIEKTpaibHas IUIOTHOCTH
MOIITHOCTH?

Jlabopatopras pabora No7 «HacTOTHO-TEppHUTOpHUATBHOE IUTAHHPOBAHHE CETH COTOBOIT
CBSI3H, JJIEKTPOMAarHUTHAas COBMECTHUMOCTh H IOTEPH IIPU PACHPOCTPAHEHUH B CETAX COTOBOII
cBs3u craggaproB GSM u CDMA»

7.1. JIng KakuX CHCTEM CBSI3H IOTJIOIIEHHE MOIHOCTH CHUTHAjJa B atMocdepe SBISETCS
HanboJlee cyniecTBeHHBIM (haKTopoM?

7.2. Kakne xapakTepHUCTHKHU JepeBbeB HanOolee CYNIECTBEHHO BIHSIOT Ha 3aTyXaHHE
curgana?

21



7.3. Jlaiite omnpeneneHne 3eKTPOMAarHUTHON COBMECTUMOCTH.

7.4. JlaiiTe olpejiesieHHe MOHATHS «KJIacTep COT». B 4eM MpeuMyllecTBa U HeJOCTaTKH
KJIacTepH3aIii COT?

7.5. C KaKoIl 11eJIbI0 BBIIIOIHAETCS CEKTOPU3AINs COThI?

7.6. Kakoit dakTop sBiIseTcs Hambosee HeOIAaroNpUSATHBIM (HaKTOPOM, BBISBIBAIOIINM
MOTepH MOIIHOCTH CHTHaJIa B aTMoc(epe Ha gacToTax cBbimre 1 I'Tr?

7.7. laiiTe KI1accHPUKAINIO OCHOBHBIX THIIOB IIOMEX B CHCTEMaX IMOJIBIKHOI CBSI3H.

7.8. Kakoro Tuma momexu HamOojiee CYIIECTBEHHO YXYIIIAIOT CBSI3b B JHala30HE
800...900 MI'11, 1 9TO ABISETCS HX HCTOYHHKOM?

7.9. B 4eM IpeHMyIIecTBO CHCTEM IMHPOKOIIOIOCHOTO JOCTYyTIa?

7.10. Ilepeunciaure MPUHITUIIB APXUTEKTYPbI CETE.

Jlabopatopnas pabora Ne8 «IlmaHmpoBaHHe pajJuHopeseilHON CHCTEMBI Iepeiadl CeTH
COTOBOII CBSI3U, DIEKTPOMArHUTHAS COBMECTUMOCTD U IIOTEPH IIPU PaCIPOCTPAHEHUI»

8.1. B Kakom [Amama3oHe 4acTOT MpeaycMoTpeHa pabotra PPJI nmmg opranusamum
TPAHCIIOPTHBIX MOTOKOB MEHKITy 6a30BBIMH CTAHITHAMU ?

8.2. KakoBsl 0COOEHHOCTH 3THX HAIA30HOB?

8.3. KakoBa MHHIMaIbHas CKOPOCTH Iepeadul o CTBOMY Jo/bKHA ObITh B CPPJI?

8.4. Uto Takoe paguopenenHblil poieT?

8.5. C kakoii 11esbio B ceTh CPPJI nomKHb! OBITh BKIIIOUSHBI pe3epBHBIe CPPJI?

8.6. Kakme cymecTBYIOT CIIOCOOBI YMEHBIICHHS BIHSHHA Ilepe-JaTuuka Ha paboTy
IpHeMHHKa Toil ke camoi PPJI ctanmm?

8.7. 3a cueT Kakoro (hakTopa Bo3HHKaeT HHTepdepenus curaanoB Ha PPJI mponete?

8.8. 3a cueT 4ero MoKHO YBEIHIHTh JATbHOCTEH cBS3H Ha PPJI mponere Ge3 yBenmueHUs
MOITHOCTHU U3ITy4YeHHS?

8.9. Korzia o60ocHOBaHO IMpHMEHEHHE CUCTEM CITy THHKOBOI CBA3M?

8.10. I3 kakux 5IeMEHTOB COCTOAT JIMHEHHblEe CHCTEMBl CBS3H C IIOABIZKHBIMU
oOBexTamMu?

IlIkana oyeHUGAHUSA 3AU{UMDBL 1AOOPAMOPHBIX padom: 4 GalLTbHAS.

Kpumepuu oueHueanus:

4 Oamwra (WM OIEHKa «OTJINYHO») BBHICTaBIsLeTcs oOydJaromeMmycs, ecian padora
MpaBUJIBHO BBHINOJIHEHA, U JOJS IPaBUIBHBIX OTBETOB Ha «3allUTe» cocTaBWiIa Ooinee 85%
3aJ1aHHI.

3 Oamwra (WIH OIEHKA «XOpPOIIO») BBICTABIETCS oOOydaromeMycs, ecian pabora
IIPABIJIbHO BBINIOJIHEHA, U JIOJS IIPAaBIIBHBIX OTBETOB Ha «3alUTE» cOCTaBmiIa 65-84% 3amaHuil.

2 Gama (WIH OIGHKA «YIOBIETBOPHUTEIHHO») BBICTABISAETCS OOydaromeMycs, eciu
paboTa IpaBIUIFHO BHIMIOIHEHA, H JIOJIA MPaBIUIBHBIX OTBETOB Ha «3aIuTe» cocTraBmia 50-64%
3aJ1aHHI.

0-1 Gamn (WM OIEHKa «HEY/IOBISTBOPUTEIHHO») BBICTABIACTCS OOyJaroleMycs, eclu
paboTa BBIMIOJIHEHA HE IOJHOCTHIO MM JIOJNS IPaBIUIBHBIX OTBETOB Ha «3alllUTE» COCTABIIA
MeHee 50% 3amaHuii.
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2 ONEHOYHBIE CPEJICTBA JIJISA IIPOMEXYTOYHOMN ATTECTAIIAN
OBYYAIOIIUXCAH

2.1 BAHK BOITIPOCOB H 3A/TAHHH B TECTOBOH ®OPME

1 Bompocs! B 3akpHITOIt hopMe.

1.1. Yto sBIAETCS MEPBBIM CBSA3YIOIINM 3IEMEHTOM MEXKIy aHATOTOBBIM U ITM(POBHIM
y4acTKaMH TpakTa mepeaadn? BeiOepuTe olUH OTBET:

a) Anamoro-1u¢ poBoii IpeodpazoBaTeb

0) [ludpo-ananoroelil mpeodpa3zoBaTeib

B) Koznep peun

r) Konep xanana

1.2. I';me xpanutcs uadopmanus o mepemMenieHnn abonenra cetu GSM? Bribepute omiH
OTBET:

a) B neHTpe ayTeHTH)HUKAIIH

0) B koHTpoJUTepe 6a30BbIX cTaHuii BSC

B) B BU3UTHOM perucTpe MecTOIOJ10KEHHS

r) B nedTpe ayreHTHHKAIIH

1.3. K kxakoMy TuIly ceTell MOKHO OTHeCTH OeCIpOBOJIHBIE CETH C B3aUMHOII
YIAIEHHOCTh YCTPOICTB Ha PACCTOSHUH JI0 COTEH METPOB M MOIIHOCTBIO IepeAaTdukoB g0 100
MBT U npenHa3HadeHHbIEe I 00BhEIHHEHHUs YCTPOICTB B IpejienaX JOKadbHOM 30HBI (3IaHMS,
TpYIIIEI 3/1aHuil)? BeiOepuTe OJIUH OTBET:

a) Jloxampnble cetn (WLAN)

0) l'oponckue cetn (WMAN)

B) 3oHanbHEIE ceTH (WZAN)

r) [lepconampusie cett (WPAN)

1.4. Kakne 9acTOTHBIE JUAMa30HbI HCIIONB3YIOTCA B ceTax WIMAX?
a)24I1Tau 5 IT.

0)2,5-2,7ITou 3,3-3,8 I'T1.

B) 700-900 MI'mtu 1,7-2,2 I'T.

r) Bce nepeuncieHHble JHaTa30HEbI.

1.5. Kak Ha3pIBaeTcs Mpolecc KOAMPOBAHUSA HH(GOpPMAIIHH, IOTyd4aeMOil OT MCTOUYHUKA
ungopmam, B Gopmy, Hanboee yI00HYIO JIA Iepeaadn o KaHaly cBsa3u? Beibepure oanH
OTBET:

a) Jemorymsmms

0) Moy simis

B) KaHampHOE KO/IMpOBaHIe

r) CBepTOYHOE KOAUPOBAHHE

1.6. Ecn IMEI aGoHeHTa B ceTH HEKOppeKTeH, TO OH 3aHOCHTCS B...? BhIOepuTe oamH
OTBET:

a) Cepsrit crmcok VLR

0) UepHnsrii ciucoxk HLR

B) Cepsrii ciincok EIR

r) Yepnsiii crmcok EIR
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1.7. Kakoit u3 crmenudukanuii crapnapra IEEE 802.11 He mpeaycMOTpeHO BelleHHe
paanoodMeHa MeXKIy YCTpoilcTBaMH B Ioioce dacToT 2400 — 2483,5 MI'? Breibepute oauH
OTBET:

a) IEEE 802.11b

0) IEEE 802.11¢g

B) IEEE 802.11a

r) IEEE 802.11n

1.8. Kak pazgensercs MOTOK IMM(POBBIX JAaHHBIX Ha BXOJ€ KBaJpaTypHOro (ha30BOTO
Moy astopa? Beibepurte ofiuH OTBeT:

a) [ToTOK JTaHHBIX JISTUTCS HA YeThIPE MOTOKA OUT

0) IToTOK JIaHHBIX JAETUTCS Ha YeTHBIE U HEUeTHbIE OUTHI

B) IloTOK JaHHBIX He JeTHTCH

r) [ToTOK MaHHBIX He JIeTUTcd Ha 2 cHH(a3HBIX U 2 KBaJpaTypHBIX KaHala

1.9. Ecim 3meKkTpoMarHUTHas BOJHA CTAaJIKHBAeTCA C TIAJKOIH TTOBEPXHOCTBIO, pasMep
KOTOpPOil MHOTO OOJIBIIIE JUTHHBI BOJHBI CHTHATA, TO BO3HHKaeT 3(dekT ... . Berbepure omH
OTBET:

a) Judpaxium

0) PaccenBanns

B) OTpaKeHHs

1.10. Yem ompenensiercss COBOKYIHOCTh HapaMeTPOB H XapaKTEPUCTUK INPHEMHHKOB,
nepelaTINKoOB, AHTEHH, BHIOB MOJYJIINH, CIOCO00B pa3jiefieHHs KaHAJIOB, IYIUIEKCHBIX
KaHaJIOB, BpeMeHHOIl CTPYKTYpoii kaapoB? BriOepuTe O1H OTBET:

a) Papnounrepdeiicom

0) IIpoTokooM oOMeHa

B) IlapameTpamMu omoOpHOI ceTH

1.11. Kakoe MakcHMaJbHOE YHCIO aKTHBHBIX a0OOHEHTOB JOKaIbHOI ceTHn Wi-Fi MoxkeT
OBITH MOJKIIOYEHO K OTHOM ToUKe JocTyma? BerOepuTe o/H OTBET:

a)8

0) 16

B) 255

r)32

1.12. Yto sgBiusieTcs OCHOBHOII 0COOEHHOCTHIO CTaHIapTa OecIpPOBOJIHON TEXHOIOTHH
WIMAX?

a) IToutep:xka MOOIIBPHOCTH a0OHEHTOB C BBICOKHMH CKOPOCTSIMH ITepeiadi JIaHHBIX.

0) Hcmoap30BaHHe TEXHOJIOTHH KOMMYTAITHH MAaKeTOB ¢ TapaHTHPOBAaHHBIM KadeCTBOM
00CITy)KUBaHUA.

B) Peammzamsa MexaHH3MOB NIH(pPOBaHHI H ayTeHTHHKAIMH IS obecredeHus
0e30MacHOCTH.

r) Bce nepeuncieHHOe BHIIIE.

1.13. Yto He ompenensercs cTaHAAPTOM JUIA ceTeil OeclpoBoHOTO JocTyma? Beibepure
OJIMH OTBET:

a) Tum ucHob3yeMbIX aHTEHH

©) I[TapaMeTphI 4aCTOTHOTO ILIaHA

B) CTpyKTypa KaHaJIOB YIIpaBJIECHH

r) MeTton Moxysimn
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1.14. Kakoil cTagaapT He II03BOJIIET UCIOIB30BaTh OJHY U TY K€ 4acTOTY II0 BCEil CeTH,
BO BceX coTax? BeiGepute oUH OTBET:

a) GSM

6) WCDMA

B) IS-95

r)LTE

1.15. Kakoit o0s3aTeabHbll MeXaHH3M HIH(POBaHUS HCIOIb3YeTCs B CETSX CTaHAapTa
IEEE 802.11? BeibepuTte oHH OTBET:

a) WEP

0) WPA u WEP

B) WPA2

r) Hu oguH U3 yKa3zaHHBIX

1.16. UeM periaMeHTHPYIOTCS IIpaBIUIa B3aUMOJeHCTBHS aOOHEHTCKHX CTaHIMHI ¢
0a30Boil cTaHIMel IpH IOCTYIE U MOIYYEHUN YCIYT CBSA3U, ONPeJIeIoNINe CTPYKTypa MaKeToB,
KaJpoB, IMOJIel U HX Ha3HaueHUe, a TakKe JAeicTBHA aDOHEeHTCKUX CTAHITHIT H 0a30BBIX CTaHITHIT?
Bribepute oJinH OTBET:

a) Panmuounrepdeiicom

0) IIpoTokooM oOMeHa

B) [TapameTpamu 6a30Boil ceTH

r) [TapameTpaMu OIOPHOI CeTH

1.17. PagmanpHO-30HOBas CE€Th PaJHOCBA3H, IPEJHAa3HAauUYeHHas IS IpeJ0CTaBICHUS
MIOJIB30BATENSM YCIyT CBS3U C Ka4eCTBOM, HE YCTYIAIOIIUM KaueCcTBY IPOBOJHBIX CHCTEM CBS3H
3TO ... . BpIOepuTe OJMH OTBET:

a) CeTp paanoocTyna

0) OmnopHas ceTh

B) bazoBas ceTh

r) TpancnopTHad ceTh

1.18. B cucremax coTOBOIl CBSI3M KAKOTO CTaHIapTa MCHOJIb3YIOTCS MEJIEHHbIE CKauKU
1o gactote? BriOepuTe 0J1UH OTBET:

a) GSM

0) WCDMA

B) LTE

r) IS-95

1.19. YUem ompeznensercs MaKCUMaJIBHOE YHCIIO II0JIb30BaTelIeH, MOAKIIYEHHBIX K OJHOM
Touke joctyna Wi-Fi?

a) OrpaHHYEHUSIMH BBIJICJIEHHOT O YaCTOTHOT O JIHAIla30Ha

0) Orpanmaernsamu IP-tipoTokoia

B) OrpaHm4eHHAMH YHCIa TOJHECYITHX JYacTOT

r) OrpaHnYeHISIMH TeXHOJIOTHH Ko poBaxus PBCC

1.20. KakuM mu3 yKa3aHHBIX CTaHJAapTOB HE IIpeIycMOTpeHa Iepefada ITaHHBIX CO
cKopocThio 54 Mout/cex? Bribepure 0JIUH OTBET:

a) IEEE 802.11b

0) IEEE 802.11¢g

B) IEEE 802.11n

r) IEEE 802.11ac
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1.21. IIpu kakoMm cIocoOe KaHAJIbHOTO KOJHUPOBAaHUS B COCTaB OJIOKAa BBIXOJIHOI
nH(pOopMaITHH BKIIOYaeTCS IOTHOCTHIO 010K BXOIHOI HH(popMmarun? BridepuTte oIH OTBET:

a) IIpu cucreMaTudecKoM O;I0YHOM KO POBaHIHI

0) IIpu cBepTOUHOM KOJIHPOBAHHU

B) IIpu 67109HOM JHATOHATHHOM IIepeMeKeHITH

1.22. Ecim 37eKTpOMarHuTHas BOJIHA CTAJKHBAETCHA C INIAJKOIN MOBEPXHOCTBHIO, pasMep
KOTOpOIl MHOTO OOJbIlle JITHHBI BOJHBI CHTHAla, TO BO3HHKAaeT >PQeKT ... . Bpibepurte oaux
OTBET:

a) ugpaxrmm

0) PaccenBanus

B) OTpaKeHHs

1.23. Kakoll cTraTyc HMEIOT CTaHJIapThl, NpHHUMaeMble MexayHapoaHsiM Cor3om
DnekTpocBa3u? Beibepute oUH OTBET:

a) PexomeHnaTenbHBINI

0) 3aKoHOJaTeIbHBIIT

B) O0s3aTeNBHEBIIT

1.24. TIpu xBagpaTypHOIl (pa30BOil MAHUITYIAIIHH 9eMy COOTBETCTBYIOT 3HaueHHS (pa3sbl
H3ITydaeMoro curxaia? BeiOepure 0JIUH OTBET:

a) JIsym Outam nH(p opMarmmu

0) OmHOMY OHTY HH(pOPMAIIHH

B) UeTsIpeM OuTam uxQopmanmu

r) Bocemu 6utaM nHbopMalim

1.25. CoBOKYITHOCTH Mep 10 00eCTIeUeHHIO0 BO3MOKHOCTH IapasUIeIbHO paboThl MHOTHX
MoJib30BaTeseil OeCIpOBOAHOI CETH CBSA3H 3TO ... . BeIiOepuTe OJ1H OTBET:

a) [TomspusannoHHOE pa3jiecHne

©) MHOTOCTaHIIHOHHBII JT0CTYII

B) [IpocTpancTBeHHOE pa3jieleHue

2 Bompockl B OTKPBITOi opMme.
2.1. 3anogHNTE MPOITYCK:
JIoKaTBHBIMU CETSIMH Ha3bIBAIOT CETHU, PACIIOJI0KEHHBIE B IIpeieiaX OIHOTO

2.2. 3aoJHnTe MpPOoIryCcK:
Cmoco6 mepenaun nudpoBbIX JaHHBIX, 00ECIIEUNBAIONINI NTUPOKOIOIOCHYIO Mepeiady
3a cUeT UCIOJIb30BAaHHUS B OJHOM KaHalle CHTHAIOB PA3IMYHBIX HECYIIHX YacTOT, Ha3bIBAaeTCH

2.3. 3aoJHnTe MpPOoIryCcK:
IIpuxox currHama B TOYKY IpHEMA B pe3yabTaTe MEPEOTPAKEHUS OT IPEISTCTBHI —
3TO

2.4. 3anoaHnTe MpoIrycK:
OCHOBHOIl TEXHOJIOTHE Iepe/ladl JNaHHBIX B ceTax 2G gBiusercs , KoTopas
obecmeunBaeT 1U(POBYIO TOTOCOBYIO CBA3b U OT paHHUEHHYIO Iepeaady JIaHHbIX.

2.5. OTBeThTE Ha BOIIPOC:

Kakum m3 crangaptoB Wi-F1  TpenycMOTpeHO BelleHHe paguHooOMeHa Mexay
YCTpOICTBAMH TOJIBKO B Iooce 9actoT 5,15-5,35 I'Tm u 5,725-5,825 I'T1? Ykaxure Hanboee
CTapyro MoJU(UKAITHIO CTaHIapTa.
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2.6. 3anoaHnTe MPOITYCK:
KBagparypuas ammiuryjaHas wMonayaauus (KAM) sBiaseTcs dYacTHBIM BapHaHTOM
MOJTYJISIIHH.

2.7. 3anoaHnTe MpoIrycK:
IIpomecc koaupoBanus HHGOpPMAIHH, MOIydaeMoil OT HCTOYHUKA HHGOpMAaIuu, B
bopMy, HauboIIee YIOOHYTO [T TIepejaui 0 KaHaTy CBS3U — 3TO

2.8. 3aroaHnTe MpoIrycK:
Kaxmnoe ceTeBoe yCcTpOIICTBO MMEET YHHKAIBHBIIN, OIpe/le/IEHHbIN [Ipou3BoauTEIeM, 48-
OUTHBII

2.9. OTBeThTE Ha BOIIPOC:
Kakoe nasBanme HocuT mpotokoa Wi-Fi 802.11n coriacHo HoBoil KiaccuduKaiium?

2.10. 3amomHUTE MPOITYCK:

By MHOrOCTaHITHOHHOTO JIOCTYIA, IPH KOTOPOM KaKJIblil OHT MCXOIHOTO IIOTOKa
JTAaHHBIX 3aMeHseTcd Ha KOJIOBYIO IOCJeI0BaTelbHOCTh JUmMHON B 11, 16, 32, 64 u T.. OHT
(CDM-cuMBOII) — 3TO

2.11. 3amomHUTE MPOITYCK:
Ecmn »3nmekTpomarHWTHas BOJNHA CTAJKHBAaeTCd C HEPOBHON IOBEPXHOCTBIO, U
IIOBEPXHOCTHIO, pa3Mep KOTOPOIl CpaBHHM IJIH MEHBIIE JUIMHBI BOJIHBI CHTHAJIA, TO BOSHUKAET

s ekt :

2.12. 3amoiHUTE MPOILYCK:

B cerax 2G ucmoiabsyeTcs MeToa goctyna K kaHamam TDMA (Time Division Multiple
Access), KOTOpPbIil TTO3BOJISET pa3/ie/NTh YaCTOTHBIN CIEKTP Ha BpEMEHHBIX CIIOTOB
UL TIepeladu JaHHBIX U roJIoca.

2.13. OTBETHTE HA BOMIPOC:
Kak Has3piBaeTcs pexnm pabotsl cetn Wi-Fi, Korja ycTpoiicTBa IOJKIIOYAIOTCS

HATIPAMYTO JIPYT K JpyTY?

2.14. 3anonHUTE MPOITYCK:

IIporecc, mpu KOTOPOM BBINONHAET oOpaTHOe MpeoOpazoBaHHe CIydailHOI
IIOCIIE/I0BATEIBHOCTH C IIEJIBIO MOIyIeHNUS HCXOIHOM CTPYKTYPHPOBAHHOM MOCIEI0BATEIbHOCTH
OHUTOB Ha3bIBAIOT

2.15. 3anonHUTE MPOITYCK:
Ecmn »nexkTpoMarHuTHas BOJIHA CTAJIKHBAeTCS C TIUIAJIKOH IMOBEPXHOCTBIO, pasMep
KOTOpPOIT MHOTO 00IIbIIe JUINHBI BOJIHBI CHTHAIA, TO BOSHHUKAET (P peKT

2.16. 3anonHUTE MPOIYCK:
Texnomorus B cersx 3G mNO3BONSET IIOJIB30BATENSM OJHOBPEMEHHO
COBepIIIaTh FOJIOCOBBIE BHI30BBI 1 HCIIOIb30BaTh HHTEPHET Ha CBOMX MOOWIBHBIX YCTPOIICTBAX.

2.17. O1BETHTE HA BOIPOC:
Kak Ha3piBaeTcs pexum padotsl cetu Wi-Fi, Korjia ycTpoiicTBa mepearoT UH(OpMAIHIO
IpYT ApYTy 4epe3 HeHTPAIbHYI0 TOUKY J0CTyIa?

29



2.18. 3amomHuTe MPOILYCK:

Ecmu npu eMOAyJIsIHU B TOYKe MpHeMa (B IPHEMHOM YCTpPOICTBE) HEOOX0IUMO 3HATh
TOJIbKO HCTHHHOE 3HaUeHHe YaCTOThl BHICOKOUACTOTHOIO HECYIIero KoaeOaHs IpHu OTCYTCTBUU
nH(popMaIuH o HavaabHOI (haze — To 3TO

2.19. 3anonHUTE MPOITYCK:
Kaxnoe cereBoe yCcTpOIICTBO HMEET YHUKAJIBHBIN, OIpeIe/IeHHBbIHN IPpou3BoauTEIeM, 48-
OUTHBII

2.20. OTBETHTE HA BOIPOC:
Kak oTmaercss cKOpocTh Mepefaudl OUT ICeBIOCITyYaliHOH IIOCIe0BAaTEIbHOCTH OT
CKOpOCTH Tepenadu HHPOPMAITHOHHBIX CHMBOJIOB?

2.21. 3anonHUTE MPOITYCK:

B cemax 3G 14 mepeaun JaHHBIX IpuMeHseTcsa TexHonorns WCDMA (Wideband Code
Division Multiple Access), koTopas obecieunBaeT 0ojiee BEICOKYIO 110 CpaBHEHHIO
¢ ceTsimu 2G.

2.22. 3anoMHUTE MPOIYCK:

ITonaBnstoniee OOMBIIMHCTBO COBPEMEHHBIX JIOKAIBHBIX OECIIPOBOJHBIX  ceTeil
Pa3IMYHOrO JIMYHOTO U KOPIOPAaTHBHOTO HAa3HAYEHMHS MMOCTPOEHBI HAa TEXHOJIOTHH
Pa3IUIHBIX MO (DUKATIII.

2.23. 3anomHUTeE MPOIYCK:

ITapameTp aHTEHHBI, ONIpe/IesIeMBbIil KaK OTHOIIIEHHE MOITHOCTH CHUTHAJA, H3Iy4eHHOT O B
OIIpeeIEHHOM HalpaBlIeHNH, K MOIIHOCTH CHTHAIA, H3Iy9aeMoTo HIeaIbHOIl HeHallpaBIeHHOM
AHTEHHOII B TFOOOM HalpaBJIEHUH — 3TO

2.24. 3anonHUTE MPOIYCK:

ITapametp, onpenenseMblii MUHHMAJIbHBIM OTHOIIeHHeM curHa/imyM (OCIIT), ko-Topoe
He0oOXO0AMMO VIS TIepe/jaun IaHHBIX Yepe3 KaHall C BepOATHOCTBIO OHTOBOI ONIHOKH, He
MIPEBBIMIAIONIEH 33JaHHYIO — 3TO

2.25. 3anonHUTeE MPOIYCK:

OnHOl W3 KIHYEBBIX XapakTepuCTHK ceTell 4G gBiIseTcd IOIepKKa TEXHOJIOTHHU
MIMO (Multiple Input Multiple Output), KoTopast crocoOCTBYeT IOBBIIIEHUIO
MOOIIBHOI CBSI3H.

3. Bompocs! Ha ycTaHOBJICHHE MOCIIE10BATeIHHOCTH.

3.1. YcTraHoBUTE MPaBIIBHYIO MIOCIEI0BaTeILbHOCTE 3TAIOB IpoIiecca Mmepeaadn JaHHbBIX
B TeIeKOMMYHHUKAITHOHHOH BBIMHCIHUTEIBHON CeTH, HaYHMHAas C¢ MOMEHTa TIeHepallinu
uH(pOpMAaITHH HCTOYHUKOM U 3aKaHIHBas MOMEHTOM ee MOTpeOIeHHs aJjpecaToM.

a) [Ipuem u JIeMOJIYISIHS CUTHAJIA.

0) MapuipyTusaius 1 BEIOOp ITyTH Mepeaadi.

B) CiKaTHe H KOJIHPOBaHHE JaHHBIX.

r) Moaynaius U Iepejiada CUTHaIa.

1) JlekompoBaHUe U BOCCTaHOBIEHHE JIAHHBIX.

3.2. VYcraHOBHTE TMpPaBIIBHYK IIOCIENOBATEIBHOCTh 3TalloB  KIACCH(HMKAITHI
KOMITBIOTEPHBIX ceTeil, HaunHas ¢ o0mmero 0030pa 1 3aKkaHINBAs JieJIeHHEM Ha IOKIaCCHI.

a) I'mobanpHbIe ceTH.

0) JIokaTBbHBIE CETH.

B) MyHUITHITATBHEIE CETH.

28



r) CeTn mpe QIpUSATHIA.
1) Knaccudukanus no TepputopHaIbHOMY MIPH3HAKY.
e) Kimaccuduxaimsg mo GyHKIIHOHATPHOMY IPU3HAKY.

3.3. Pacmonoxute cranaaptsl Wi-Fi B mopsjike yBeIHUeHHS MaKCHMAaJIbHOI CKOpPOCTH
nepeadm.

a) 802.11a

0) 802.11g

B) 802.11ac

r) 802.11b

1) 802.11n

34. B oxkta6pe 2018 roma «Wi-Fi Alliance» mpeacTaBil HOBbIE Ha3BaHUA JUIA
pasmuuHBIX cTaHaapToB Wi-Fi — « Wi-Fi1 X», rine X 3aMeHseTcs Ha IocieloBaTe IbHBIE THCIa OT
1 mo 6. Pacmonoxure ycTosBIIHecs Ha3BaHUsA cTaHHapToB Wi-Fi B mopsake or Wi-Fi 1 jgo
Wi-Fi16.

a) 802.11a

0) 802.11n

B) 802.11ac

r) 802.11b

n) 802.11g

e) 802.11ax

3.5. YcTa"HoBUTE MPaBIWIBHYIO TOCIEI0BATEIbHOCTD TAMOB IMpoIiecca Mepeladl JaHHBIX
B TEJICKOMMYHHKAIIHOHHOI BBIMUCIUTEIBHON CEeTH, Ha4HMHas C MOMEHTa TeHepalun
HH(pOpPMAITIH HCTOYHHKOM U 3aKaHYNBasi MOMEHTOM ee MOTPeOIeHIS aJpecaToM.

a) IIpueM 1 1eMOIYJIAIINS CUTHATA.

0) MapmipyTusaius 1 BEIOOp Ty TH ITepeaadi.

B) CkaTHe U KOJUpOBaHHE JaHHBIX.

r) Moynsumis 1 nepejiada CHrHaIA.

1) JlexomipoBaHie U BOCCTAHOBICHHE JIAHHBIX.

3.6. YcTaHOBHUTE IPaBIWIBHYIO IIOCIIEI0BATEIBHOCTD NEHCTBHIl IIPH IIPOCTPAHCTBEHHO-
BPEMEHHOM KOJUPOBAHUU 2X2

a) mocieaoBaTeIbHEIN (pPoBoit MOTOK ¢ Beixoaa AIIIl ¢ moMomIs0 MyJIbTHILIEKCOPA
pazzensercs Ha JiBa lTapaJLIe/IbHBIX ITOTOKA

b) mapanienbpHBI HOTOK MMOCTYIIaeT Ha MPOCTPAHCTBEHHO-BpeMeHHoIi Ko-1iep STC

B) OAIIOTOK KOJIPYETCS IPOCTPAHCTBEHHO-BPEMEHHBIM KOJOM

T') KazIblil U3 MOJIMOTOKOB MOJIBEPraeTcsl MOIYISITIHI

3.7. VYcTaHOBUTE IIPaBHIBHYI IIOCIENOBATEIbHOCTh BBIIOTHEHHS OIEpayil IIpH
OTKpBITOI ayTeHTHpHUKaImu K1neHToB WLAN

a) 3ampoc ayTeHTH(HHKAIUK

0) ITonTBep:kAeHNe YCIIENIHOMN ay TeHTH (PUKaIHN

B) 3ampoc/ IloarBepKaeHIEe acCOHAIINN

r) [lepenaua ¢petiMa qaHHBIX, 3amnudpoBaHHEIX WEP

3.8. VcraHoBHTE TMPAaBHIBHYI0 IIOCIEN0BAaTEIIbHOCTh  BBIIOJHEHUS  IPOIEIyp
IIOMEX0YCTONYHNBOTO KOMpoBaHus B cragaapte GSM:

a) biouHoe KoupoBaHue

0) CBepToOUHOE KOJUPOBAHNE

B) Ilepemexenue
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CBA3H:

3.9. YcTaHOBHTE MPaBIWIBHYIO TTOCIE0BATEIbHOCTE (pOopMHpOBaHUs QpeliMa JTaHHBIX.
a) 3aro;oBok (peima.

0) Temno ¢peiima.

B) ITocienoBaTeIbHOCTD TIPOBEPKH KaJIpa.

3.10. YcraHoBHTE MPaBWIBHYIO IMOCIEAOBAaTEIbHOCTh BBEICHHS CTAHIAPTOB COTOBOI
a) GSM
0)L

B) WCDMA

r) NMT450

3.11. YcraHoBuTE NPaBIWIBHYK I[IOCJIEIOBATEIbHOCTh BBINOIHEHHUS ONeparuil IIpu

ayTeHTHuKamm kK1neHToB WLAN ¢ o01mmM KIrodoM

a) 3ampoc ayTeHTH(HHKAIUN

0) I[TonTBep:kaeHUe ycrenHoi ayTeHTHQukamm, coxepikaniee Challenge Text
B) 3ampoc accormarmi, cojep:kannii Challenge Text

r) I[loarBepiKieHIe accoIuarim

n) Ilepenada ¢peiiMa TaHHBIX, 3amHpoBaHHEIX WEP

3.12. YcTtaHOBUTE IIPaBIIBHYIO HOC/IeI0BaTeIbHOCTE (popmupoBanus OFDM curHana:
a) [Ipeobpa3oBaHne MOCIEJOBATEIFHOTO IOTOKA OUT B MapasUIeTbHBbII

0) @opMHpPOBaHHE CHTHATBHOTO CO3BE3 TN JIUIS KasKI0H IMOHECY e

B) OOpatHoe npeobpazoBanue Oypre

r) [Tudpo-ananorosoe mpeodbpazoBanue

1) Moaynsaims

3.13. VcTa"HoBUTE [IpaBHIBHYH IIOCJICTOBAaTCIBHOCTD 3JICMCHTOB MOJEIH

6ecnp030,uH0r0 KaHalla CBA3H C IIOMCXaMH.

a) Ucrounuk nadopmaiim
0) JInang cBs3u

B) [IpueMHIK HH(pOpMAIII
r) McTouHHK ITOMeX

3.14. Vcra"HoBUTe  IMpaBWIbHYIO  IIOCIEA0BaTEIBHOCTh  3JIEMEHTOB  (II0JEll)

ypasisomero ¢peitva RTS (3ampoc Ha pe3epBHpoBaHHE CPeIbl)

a) Kontpons ¢peiima

0) [IpoonKUTEeIbHOCTD (BpeMs mepeaadn ¢peitva RTS)
B) MAC-anpec mpreMHHKa

r) MAC-aipec niepejaTanka

1) KonrponpHas cymma peiima

3.15. YcTraHOBUTE IIPaBIUIBHYIO 2IIEMEHTOB (IToieit) ¢peiiMa JaHHBIX cTaHaapTa 802.11.
a) Kontpoims ¢peitma

0) IIpoonKUTETRHOCTD (ppeiima

B) Anpec Ha3HaYEHU S

r) MAC-azpec 6ecripoBoiHOil ceTn — (BSSID)

1) Ajipec HCTOYHHKA

e) YipapieHHe 04epeTHOCThIO

) [lone3Has Harpy3ka

u) KoHTpobHas cymMa ¢peiima
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3.16. YcTaHOBHTE MPaBIWIBHYIO IOCIEI0BATEIbHOCTh IPeoOpa30BaHUs IepelaBaeMbIX
JaHHBIX (pH3mIeckoro ypoBHs ctanaapta IEEE 802.11

a) [lIucdpoBanue cTaHIAPTHBIM (hpeiiM-CHHX POHU3UPOBAHHBIM CKpeMOIepoM

0) CBepToOUHOE KOJUPOBAHNE

B) IlepemesxeHne NaHHBIX OJIOYHBIM HHTEPIHBEPOM

r) Monynsims

1) @opmuposanne OFDM-cumMBota

3.17. YcTtaHoBHTE MPaBIIbHYIO TIOCIEIOBAaTEIBHOCTh TEMEHTOB (T0Jeil) ciayxkeOHoro
(bpeiiMa, UCTIONB3YIONIETO MH(OPMAIHOHHBIE 3EMEHTHI I (PHKCHPOBAHHBIE OIS,

a) Koutpons dpeiima

©0) IIpoonKUTEeIRHOCTD (ppeiima

B) Anpec Ha3HaYEHU S

r) Anpec HCTOYHHKA

1) MAC-anpec 6ecrpoBojiHoii cetn — (BSSID)

¢) OUKCUPOBAHHOE T10JIe

) HpOpMaIOHHEIE 3JIeMEHTEI

3.18. Vcra"HoBUTE  TMPaBHIBHYIO  IIOCIEA0BAaTEIBHOCTh  3JIEMEHTOB  (TIOJEl)
yrpasisomero ¢gpeiima CTS (0TBeT Ha pe3epBUPOBAHIE Cpeibl)

a) Koutpons dpeiima

©0) IIpoI0KUTETFHOCTD

B) MAC-agpec mpueMHIKa

r) KoHTpoipHas cymMMa ¢peitma

3.19. VcraHoBHTe  IpaBHIBHYIO  IIOCIENOBaTeJIBHOCTH  DJIEMEHTOB  (Tojeii)
HH(pOPMAITHOHHBIX 371eMeHTOB (pefiMoB 1o cTaHmapTy 802.11

a) Kontpons dpeiima

©0) IIpoonKUTEeIRHOCTD (ppeiima

B) MHbopMmarins

3.20. VYcraHoBUTE TMPABUIBHYK IIOCIEI0BATEIILHOCTh JEHCTBUII MpPH IpHEME U
obpadorke OFDM curnana:

a) Jlemomy s

0) Ananoro-miugpoBoe mpeodpazoBaHie

B) [Ipsmoe mpeobpazoBanue Oypbe

r) KBamparypHas 1eMo Ty ISIns

1) IIpeobpa3zoBaHue mapauieIbHOTO IOTOKA OUT B MOCIEI0BATEIbHbII

3.21. VYcraHoBHTE MPaBUIBHYIO IIOCIENOBATEIBHOCTh 3JIEMEHTOB BXOJHOIO TpaKTa
CXeMBI Iiepeadu mudpoBoil HH(OpMAaITHL.

a) Konep kanana

0) Hcrounuk mmdpoBoit HHGOpMaIu

B) Kozep ncrounuka

r) Monyinsrop

3.22. Vcra"HoBUTe  IPaBWIbHYIO  IIOCIEAOBAaTEIbHOCTH  3JIEMEHTOB  (IT0Jein)
yrpasistomero gpeitma ACK (moarBepskaeHie nepeaadu Gppeiima)

a) Kontpoms ¢ppeiima

0) IIpomoxurensHoCTh GpeitMma ACK

B) MAC-aapec mpHeMHHKa IToIydaTens ¢ppeiiMa

r) KonTpoasHasg cymMMa ¢peitma
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3.23. Pacnionoxute OeclpoBOJHBIE TEXHOJOTHH B MOPSJIKEe YBEIHICHHUS HUCIOIB3YeMOIl
YaCTOTBL
a) Bluetooth
0) 5G
B) RFID
r) Wi-Fi
n) 2G, 3G, 4G

3.24. Ompenennre MIpaBIUIBHYIO MOCIEI0BaTeIBHOCTh COOBITHI IPH HCIIOJIb30BAHHU
MeTO/]1a aBTOMaTHIECKOTO 3alIpoca OBTOpHOII mepeaadn (Automatic Repeat Request - ARQ)

a) Ilepemaua kagpa

0) Oxmranne IoaydeHNs TTOTBEPIK ICHISL

B) IlochliKa crenyromiero Kajapa

3.25. VYcraHOBHTE IMPaBUIBHYIO IIOCIEI0OBATEILHOCTh BBIIOJHEHNS IIPOLIEAYPHI
ayTeHTH(UKAITHNN B CETH COTOBOI CBA3H cTaHAapTa GSM:

a) AuC B JoMaIHeit ceTn reHepupyeT 128-6utoBoe cayuaitHoe aucio — RAND

0) Caygaiinoe 1cio — RAND, nepecbiiaetcs TeaedoHy.

B) BHyTpu SIM ¢ IIOMOIIBIO KJII0Ya HASHTH(UKAIINHE U alropUTMa HIeH-THQHKAImn A3
BBIUHCseTcs 32-0utoBbiii o1BeT — SRES

r) Baytpu AuC ¢ moMoIIbo KIova WISHTH(GHKAIH | aJTOpuTMa HIeH-THQHKaun A3
BBIUHcsiercs 32-0uToBbiii oTBeT — SRES

1) CpaBuenne SRES Brranciensoro B texedone co SRES, paccunran-ueiM AuC

e) IIpucBamBanme abonenty TMSI (Temporary Mobile Subscriber Identity —
BpEMEHHOT0 HoMepa MOOIIBHOTO a0OHEHTA).

4 BoIpochl Ha yCTaHOBJIEHHE COOTBETCTBHSL
4.1. YcTaHOBUTE COOTBETCTBHE IIapaMeTPoB (PU3HUECKUX YPOBHEH CTaHIapTOB.

1. Cragumapt 802.11a a) YactoTHbI1 quamason 5100 - 5183,5 MI'1

2. Ctrannapt 802.11g 0) YacToTHsI1 quama3on 2400 - 2483,5 MI'n1

3. Crangmapt 802.11n

4.2. YcTaHOBUTE COOTBETCTBHE THUIIOB CETE€l M TEXHOJIOIHWil, HCIOJB3YEMBIX IUIS HX
OpraHu3alIIH.

1. WLAN a) Wi-Fi
2. WPAN 0) Bluetooth
3. WMAN B) WiMax

4.3. VcTaHOBHTE COOTBETCTBHE MEXKIAY TCEXHOJIOTHAMH 6ecnp030m10171 CBIA3H H HX
XapaKTCPpHCTHKAMH B KOHTCKCTEC IIEPCOHAIBHBIX GBCHPOBO,I[HI)IX ceTeil.

1. Bluetooth a) BEICOKAs CKOPOCTH Iepe/iadil JaHHBIX, OOJIBIION pajuyc IeiiCTBUA
2. Wi-Fi 0) MaJIbBIil pajmyc JAeiicTBUS, HH3KO0e YHepromnoTpedieHne
3.NEC B) OeclipoBO/1HAS CBSI3b HA KOPOTKHX PACCTOSHISX

4.4, YCTaHOBI/ITe COOTBETCTBHEC THIIA CHI'HaJId, OIIMCBIBACMOI'0 BBIPaKCHHCM

Tl t) = Asin(27r f . a) CuHycouIanbHBIH aHAIOTOBBIH CHI'HAlI

sin( _) k ft | 0) IIpsMOyTOIBHBIIN MI(PPOBOI CHTHAT

s(t) = A X :I Z f.'

/"

2 k=1.3.5..
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4.5. YcTaHOBHTE COOTBETCTBHE MCKIY Has’BaHHCM BHIa MOIYJIAIHH H YHCIOM ouT Ha

CHMBOIIL.
1. QPSK a) 2 dbura
2.QAM 16 0) 4 6ura
3. 8-PSK B) 3 Outa
r) 8 dur

4.6. YcTaHOBHTE COOTBETCTBHE MEKAY THIIAMH H IToaTHIIaMHU KajipoB MAC.

1. MudopManinoHHbIE KaIpbl

a) IIpo6HBIiT 3ammpoc

2. KaJipbl yIipaBieHus

0) CUrHaJIBHBIIT Kajp.

B) /lannsie + CF-onpoc

r) Jlagabie + CF-nioarBe pikiieHne

4.7. YcTaHOBUTE COOTBETCTBHE MEXKIY CTaHHapTaMU CeTell COTOBOM CBA3H U HX

OIIHCaHHECM.

1. GSM a) Ctanmapt 3G, OCHOBAHHBIII HA TEXHOJIOTUH MHOKECTBEHHOI'O JOCTYIIA C
KOZOBBIM pa3jelieHueM KaHaJIOB

2. CDMA 0) Ctangapt 2G, OCHOBaHHBII Ha TEXHOJIOTHH MHOKECTBEHHOTO JIOCTYIIA C
YacTOTHBIM pa3JieJieHeM KaHaloB

3. UMTS B) Cranmapt 4G, ocHoBaHHbII Ha TexHOMOorun OFDMA 1 pa3BuBaroniuii

crangapr 3G

4. LTE r) Cranaapt 3G, pa3BuBarolImil TeXHOJIOrH GSM U HCHOJIB3 YOIt
LIHPOKOTOJIOCHBII JIOCTYII

4.8. YcTaHOBHTE COOTBETCTBHE MEXKIY METOJOM JOCTYIIA K CPEJIC B 6eCHp0BOI[HBIX CETAX
n I]IE[pIIHOﬁ II0JIOCBHI KaHaJla IICpCaat.

1. Kaxgoe ycTpoiicTBO paboTaeT Ha olpeie/IeHHOM JacToTe a) TDM
2. Kasxplil NepeIaTYiK TPAHCIUMPYET CUTHAI Ha OJIHOM M TOH e 4acToTe 0) FDM
B) CDMA

4.9. YcTaHOBHUTE COOTBETCTBHE MEKIY THIIAMH U nmoATHaMu Kajapos MAC.

1. KoHTpOJIbHBIE KaJIpBbI

a) 3ampoc nepenadn (RTS)

2. MuadopMaIinoHHbIe KaIpbl

0) ITonteep:xnenue (ACK).

B) /laHHbBIE

r) Jlaaabie + CF-nonrBepxkaenne + CF-onpoc

4.10. VYcraHoBure

COOTBETCTBHEC MCHKIAY VyIrpo3aMH H PpHCKaMH Oe3omacHOCTH

6eC1'Ip0B0,I[HI>IX ceTeil 1 MeToJaMH HX Ppeali3aIlim.

1. ATtaka «10JIcIyIIUBaHIE»

a) Korja moceuiaroTcs ARP-oTBeThI, Ha KOTOphle He OBLIO
3ampoca, K IIeBOI CTaHIIUU JIOKAJbHOH CETH, KoTopas
MepeHarpaBisgeT Bech MPOXOJIAIIIIT uepe3 Hee TpaduK.

2. Araka «I nmynieHue
KJIMEeHTCKOM CTaHIIHH»

0) Korga TmpeaHaMepeHHas M  HelpeJHaMepeHHas
uHTephepeHITis MpeBbIIacT BO3SMOKHOCTH OTIPABUTENS HIH
MOJTydJaTeNs B KaHaJle CBA3ML.

4.11. YcTtaHOBUTE COOTBETCTBHE MEXKTYy YPOBHAMHU Mojie OSI 1 UX 1MOTypOBHSIMIL.

1. @usnyeckuit a) [Tonyposens PLCP, nmpeobpasyromniuit ¢hpeiiM B MOTOK OUTOB

YPOBEHb

2. KananbHelIil 0) IToxypoBers PMD, MOy IHpPYIOUIHIIT IIOTOK JIaHHBIX

YPOBEHb
B) Ilonyposens LLC ocyliecTBisIeT yIIpaBJIeHUe NepeJadeil JaHHbIX 1
obecrieynBaeT MPOBEPKY U IPABWIHHOCTH Iepe/iadu HHGbOpPMAIUU 0
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COCITHHCHHIO

r) I[TonypoBers MAC ocyniecTBIIS€T yIIpaBIeHHE JOCTYIIOM K KaHAIy

4.12. VcTaHOBUTE COOTBETCTBUE MEKJIYy CTaHJapTaMH COTOBOH CBS3M M HX
XapaKTepHCTHKAMH.

1. GSM, CDMA

a) IToayiepskka BBICOKOCKOPOCTHOM MOOIIBHOI Mepeaaun JaHHBIX, HU3KIe
3aIepKKH, YIyUlIeHHas clleKTpaibHasg 3G eKTHBHOCTH

2. UMTS, HSPA | 6) Hcnonp3oBaHHe TeXHOJIOTHII MHOKECTBEHHOT'O JIOCTYIIa ¢ BpeMEeHHBIM 1
YaCTOTHBIM pa3JieJieHneM KaHaloB

3.LTE B) Pazsurtne texnonorun CDMA, HcHo/1b30BaHNe NIHMPOKOIOIOCHOTO
JocTyna

4.5G 1) IToBBINIIEHIE TPOITYCKHOM CIIOCOOHOCTH U CHIKCHIE 3aJIepiKeK,

I10]iIep KKa HOBBIX IpritoxkeHuii u loT

4.13. YcraHOBUTE COOTBETCTBHE MEXK,]Iy THIIAMH B noaTunaMu Kaapos MAC.

1. KoHTpOJIbHBIE KaJIPBI a) Ompoc moclie BeIX0j1a 03 SKOHOMHYIHOTO pesknmMa (PS-ompoc)

2. Kasips! ynpaBiieHus 6) "T'otoB k nepegage” (CTS)

B) 3ammpoc accoIuaIiim

r) O0BsABICHNE HATHINUA Tpaduka

4.14. YcTaHOBUTE COOTBETCTBHE IIapaMeTpoB (DU3HMIECKHX YPOBHEH CTaHIapTOB.

1. Ctangapt 802.11b a) MakcnManbHas CKOpOCTh epenaun JanHex 11 (Mout/c)

2. Ctannapt 802.11¢g 0) MakcumaibHasg CKOpOCThb Hepeiadn JaHHBIX 54 (MOuT/c)

4.15. YcTaHOBHTE COOTBETCTBHE MEXKIY 3JIEMCHTAMH H3 IBYX CTO.TI6L[0B, OTHOCAITHMHC A

K ceTsaM 3G.

1. UMTS a) TexHoIOrHS MHOKECTBEHHOT'O JOCTYIIAa ¢ KOJOBEIM pasJielieHHeM
KaHaJIOB, HCIIOIB3yeMas B ceTax 3G

2. CDMA2000 | ©6) Crargapt 3G, ocHoBaHHBII Ha TexHonornu CDMA, pa3BuBaronImit
CDMA oaHOr0 IOKOJIEHHS

3. HSPA B) TexHOIO0rHs BHICOKOCKOPOCTHOI ITAKETHOM IIepeaynl JaHHbIX B ceTaX 3G

4. WCDMA r) Crannapt 3G, co3anHbll Ha ocHOBe GSM U HCIIOJIB3YIONIHIT

[IHPOKOIOJIOCHBIH JOCTYII

4.16. YcTaHOBHTE COOTBETCTBHE MCAIY TEPMHHaMH H HX OIIPEACICHIAMIL.

1. CummeTpudHOE

a) mm@poBaHUe ¢ MOMOIIBIO CEKPETHBIX KIIOUEH, P KOTOPOM

nrudpoBaHie aOOHEHTEHI JIOJKHBT COBMECTHO BEIOpaTh ©IMHBII
MaTeMaTHIeCKHI aJIropuTM, KOTOPBII OyIeT HCII0Ib30BaThCA IS
1 $poBaHUS U pacuPOBKHI JaHHBIX

2. AcMMeTpHIHOE 0) mmdpoBaHHe TPH KOTOPOM HCIOIB3YIOTCS pasHble, HO

nrudpoBaHie B3aUMHO JIOTIOJNHSIONINE JPyr JApyra KIIOYH W aJTOPUTMEI

i dpoBaHNs U paciipoBKH

3. IloTokoBoe mmdpoBanue | B) mHdpoBaHHE, IPU KOTOPOM BBIOJHAETCS TOOHTOBOE

CIIOKEHHEe TI0 MOJyI 2 KIKYeBOH MOCIeI0BaTeIbHOCTH,
TeHepHPYeMOil aJropuTMOM HIM(ppPOBAHUS Ha OCHOBE 3apaHee
3aJaHHOTO KJII0Ya, U HCXOTHOT 0 COOOMEeHNs

4.17. YcTaHOBHTE COOTBETCTBHE MEXIY TEpMIHaMH H HX OIPEACICHHAMI.

1. AyreHTH(UKAIHA a) ompejeleHHe HMCTOYHMKA HHPOPMAIUH, TO €CTh KOHEYHOTO

IT0JIB30BATEIIA HIH YC'I"pOﬁCTBa

2. He}IOCTHOCTb JaHHbBIX 6) obecreueHne HEN3MEHHOCTH JaHHbIX B X0OA€ HX IIEPCIaun

3. KondunenmanbHocTh | B) obeclieueHne MPOCMOTpa JIaHHBIX B IpHeMieMoM ¢opmarte
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} JaHHBIX ‘ TOJIBKO IJIS JIHIT, HMCHOITHX IIpaBO Ha JOCTYII K 5THM JaHHBIM

4.18. YcTaHOBHTE COOTBETCTBHE MEXKAY METOJaMH aTakK Ha Balﬂll(i)pOBaHI{bIe JaHHBIE,
IIEPEIaBacMbIC B JIOKJIBHOMH 6ecr1p030m{0f1 CETH.

1. ITaccuBHBIE a) Hcnonp30BaHue ompe/ieIeHHBIX (peiiMoB, COOpaHHBIX B
OecIpoBO,THOI JTOKAJIBHOI ceTH

2. AKTHBHBIE 6) IToBTOpHOE HCIIOIB30BAaHIE BEKTOPa HHHITHAIH3AINH
B) Manumynsuusg duramu

4.19. YcTaHOBHTE COOTBETCTBHE IIapaMeTpoB QH3MUECKHX YPOBHEH CTaHIapTOB.

1. Crannapt 802.11b a) Tun Mopyisimu - QPSK
2. Ctannapt 802.11g 0) Tun Moy - QAM64
4.20. YcTaHOBUTE COOTBETCTBUE MEXKAY TEPMHUHAMHU U HX OIpeeIeHISIMI
1. O6mmit K04 a) I poBOil KoJI, HCIIOIb3YeMBIit 1 midpoBaHus/paciIihpoBKI
HHGOPMAITIH U IIPOBEPKU ITH(PPOBBIX MOJITHICEH
2. CeKpeTHbIN KII0Y 0) nmudpoBoil Koi, COBMECTHO HCIOIB3YEMBIN JIByMS CTOpPOHAMH
JULst mugpoBaHus 1 paciipoBKU JTaHHBIX

421. VYcraHoBuTe COOTBETCTBHE MeXAY CcTaHaapramMu cereil 2G ©u  HX
XapaKTepHCTHKAMH.

1. GSM a) Mcrnosp30BaHHe TEXHOIOIMH MHOKECTBEHHOTO JIOCTYIIA C YaCTOTHBIM
paznesieHneM KaHaJlIoB

2. CDMA 0) AHaJIOTOBBIIl CTaHIAPT, IepBOE MOKOJIESHIE COTOBBIX ceTeil

3. TDMA B) Hcnonp3oBaHNe TEXHOIOTHI MHOKECTBEHHOTO JOCTYIIA C KOJOBBIM
paszeneHneM KaHalloB

4. AMPS r) Hcmonp30BaHne TEXHOJIOTHH MHOKECTBEHHOI'O JIOCTYIIA ¢ BpeMEeHHBIM
pa3aesieHneM KaHaJIoB

4.22. VcTaHOBUTE COOTBETCTBHE IIapaMeTpoB (DU3MUECKHX YPOBHEH CTaHIapTOB.
1. Cragmapt 802.11ac a) YactotHsril auanasoH 5100 - 5183,5 M1t
2. Cragmapr 802.11ax 0) YactoTHsril quama3zoH 2400 - 2483,5 MI'nt
3. Cranmapt 802.11n

423, VcraHOBHTE COOTBETCTBHE MEKIy Vyrpo3aMH W pHCKaMH 0e30MacHOCTH
OecIpoBOJIHBIX ceTell H METOAaMU HX peaTu3aliui.
1. Ataka «I TymieHue 0a30BoIl CTAHIIUI» | ) KOTJa OCYIIeCTRISeTCS IIpeHaMepeHHas
BO3MOKHOCTb IIOJIMEHBI €€ €€ aTaKyIO-IIell CTaHIeN
2. Ataka «l ynieHue KINEeHTCKOM 0) KorJ1a MpeTHaMepeHHas IIH HellpeTHaMepeHHas
CTaHITHI» HHTep]epeHITs MPeBhIIacT BO3MOKHOCTH
OTITPABUTEISI I MIOJTYYaTeNs B KaHaJe CBSI3H

4.24. VcTaHOBHTE COOTBETCTBHE MEXKJIy peKHMaMH paboThl OeCHpoBOJHON ceTH Hu
BO3MOKHOCTBIO 00BEIMHEHUS TO/ICeTel
1. Ad-Hoc a) OObeaIHEeHNe HEBO3MOKHO
2. MudpactpyKkTypHBIil peskiM | 0) O0bemHeHHe BO3MOKHO 2 U Oolee

4.25. YCcTaHOBUTH COOTBETCTBHE MEY BHIAOM TEIEKOMMYHHKAIMOHHON CETH W BHJIOM

ycayr
1. HHTEpaKTHBHBIE YCIYTH a) paoceTH
2. IIHpOKOBeNIaTeIbHbIE YCIYTH 0) TenedoHHbIe ceTH
B) TeJIEBU3HOHHBIE CETH
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Illkana ouyeHu6anus pe3yabLmamos mecmupo6anlis: B COOTBETCTBHUH C JIENICTBYIONIEH B
YHHBepCUTeTe OaUIbHO-PEHTHHTOBON CHCTEMOI OIl€HHBAHHE pPe3yJIbTaTOB IPOMEKYTOUHOM
aTrecTalli OOyYaromuXcs OCyHIecTBIseTcs B paMkaxXx 100-0amwibHON IIKaabl, IPH 3TOM
MaKCHMalbHBIIl Oall MO MPOMEKYTOUHOH aTTecTaluu OOyJaromMXcs IO OYHOI (dopMe
o0yueHus coctaBifeT 36 6amioB (ycraHoBiaeHo monoxenueM I1 02.016).

OOt 6am1 Mo MPOMEKYTOTHOI aTTecTali CyMMHpYeTcs ¢ OautaMi, TOTyIeHHBIMU
oOyJaronmMcs Mo pe3yIbTaTaM TeKYIIero KOHTPOJIS YCIIeBaeMOCTH B TeUEHHE CEMecTpa; CyMMa
0as10B MepeBOIUTCS B ONIEHKY 0 IUXOTOMHYECKOI MIKaJIe CJIe yONIHM 00pa3oM:

CootBerctBue 100-0amIsHON U AUXOTOMUYECKOI IIKAI

Cymma 6annoe no 100-b6annvroil wixane Ouyenxa no ouxomomuveckoll uikaie
100-50 3a4TeHO
49 1 MeHee HEe3a4TeHO

Kputepun onieHUBaHUA Pe3y/IbTATOB TeCTHPOBAHUS :

Kaxplil TecTOBBIII BONPOC B 3aKpHITON (opMe oIeHHBaeTCS IO JIUXOTOMHYECKOI
IIKaJie: BBIIOIHEeHO — 1 6a/1, He BBINoIHeHO — 0 6ammoB. Kaxiplil TeCTOBBII Bompoc (3aj1aHue)
B OTKpHITOI (hopMe, Ha YCTAaHOBJICHHE COOTBETCTBHS U HA YCTaHOBJIECHHE IOCIE0BATEIbHOCTH
OIIEHUBAETCS MO AMXOTOMHYECKO MIKase: BHIIOJHEHO — 2 §aJii1a, He BBHIIOJIHEeHO — () §a/1710B.

2.2 KOMIIETEHTHOCTHO-OPUHEHTHPOBAHHBIE 34/I[A9H

Komnemenmuocmuo-opuenmupoeartas zaoaua Ne 1

IIpueMHHK pacIoiIoKeH Ha PacCTOSHUH | KM OT 5-BaTTHOTO MepelaTdnka, Hecymias
gactoTa f = 1900 MI'1. Cunurarh, 9T0 00€ aHTEHHBI PACIIOI0KEHBI B CBOOOIHOM IPOCTPAHCTBE U
umeroT ko3 dunments yewrenus Gr = 1, Gt = 2. Haiiru:

a) MOITHOCTh Ha BBIXOJI€ IPUEMHOM aHTeHHBI Pr;

0) aMIUTUTYAY JIeKTPHISCKOT o OIS BOJIH3H IIPHEeMHOI aHTeHHB;

B) HaIpsSKCHHE CHTHajla, MPUJIOKEHHOE Ha BXOJ€ IPHEMHHKA, €CIH BBIXOJHOE
comnpoTupiaeHne anTeHHbl S0 OM U OHa corjlacoBaHa ¢ IIPUEMHHUKOM.

Komnemenmuocmuo-opuenmupoeartas 3adada No 2

MoOWIBHBIN IPUEeMHHK pPacIojIoKeH Ha pacCTOSHHH 5 KM OT 0a30BO#l CTaHINH H
HCHOJIb3YET B KaUeCTBE aHTEHHBI Y€TBEPThBOIHOBBIN AUM0Ib. Ha paccTosHuu 1 KM aMILIUTYyAa
37IeKTpHYecKoro moius cocrapmia 107 B/m. Yacrora 900 MI'n. Haiiru:

a) JUIMHY | YCWIEHUEe IPUEMHOIN aHTeHHBI,

0) MOIIHOCTH Ha BBIXOJIe IIPHEMHOI aHTeHHBI Pr, ecln Hcmosb3yeTcs 2-TydeBas MoJIelb
pacmpoCTpaHEeHNUS PaIHOBOJIH.

Bricora nmoaBeca uznydaronieii aHTeHHbI S0 M, ipueMHOol — 1.5 M.

KO.-‘-NIQHIQHHIHOCHIHO-Opb.‘eHHH.ipOGQHHaﬂ S’QO{I‘IG M 3

[ITupuna monHOrO crekrpa cucremsl cBa3u ¢ UPK cocraBnsger 12,5 MI'n. 3anurHeii
yacTtoTHbIN HHTepBai 10 KI'm. ITonoca yacTor oHOro Kanana paHa 30 kI'1. OmpeiequTs YUCIO
JIOCTYITHBIX KaHAJIOB.

Komnemenmuocmuo-opuenmupoeartas 3adada No 4

CpaBHUTH CIEKTpalbHYI0 3¢ ¢eKTHBHOCTh cucTeM cBasu FDMA u TDMA, ecin B
CHCTEMe C YacTOTHBIM pa3jielieHHeM KaHalIoB Imoioca pabodnux 4acToT KaHana paBHa 10 kI’ u
Takux KaHaaoB 3. CKopocTh Ilepejad Kaxnoro kaxama 10 xout/c. Cucrema TDMA mumeer
nonocy pabdounx gactoT 30 K['11 1 mMeeT ckopocTh nepenadn 30 k6ut/c. Kakaslil KaJp COCTOUT
u3 3 pabovuX HHTEPBAIOB.
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Komnemenmuocmuo-opuenmupoeantnas zaoada No 5

IIpu KBagpaTypHOH aMIUIMTYAHO-(pa3zoBoil wmoxyasamun (KAM) wucmons3yootes 4
rpaganuu (a3pl CHTHalIa, TaK 9T0 00pa3yroTcs JBa HEe3aBHCHMBIX KaHala CBS3HU, CHH(GA3HBIH U
KBaJIpaTypHBIil, B KaK/IOM U3 KOTOPBIX UCIIONb3YyeTcs L aMIUITUTYIHBIX 3Ha4eHUH curnaia (L/2
MOJIOKUTEIbHON MOMAPHOCTH U L/2 oTpHuIaTeapHON moigpHocTH), nToro M=L2. Ilpu L = 2
nmojrygaeM u3BectHyro OM-4.

TpebyeTcst ompenemiTh CKOPOCTh Iepelaudl B KaHale TOHAJIBHON YacTOTHl B
COOTBETCTBHUH ¢ IpejiaraeMoil Tabuiei A MOAYJISINN curHaiaa MerogomM KAM.

Ymcno aMILTHTYAHBIX ypoBHeii (L) 2 4 8 16 32 64 128
curHaiia KAM

F cimB. I'm 2400 2400 2400 2400 2400 | 2400 | 2400
Yncno 6UT Ha o/IH cHMBOTL, logoM

R, 6ut/c

Komnemenmuocmuo-opuenmupoeantas 3aoaia Ne 6

B pamiokanane mmpu BO3AEHCTBUM OPraHU30BaHHON NIYMOBON IOMEXH (WM CpbIBE
CHHXPOHH3AIMMH KaHala CHHXPOHHU3AITUU CJIOB) BEPOATHOCTH OMIMOKH Ha 6uT p=0,3.

Omnpenenuth YHCIO H3OBITOUYHBIX OHT I, KOTOpoe HeoOXoauMo 100aBUTh K IaKeTy
nHpopManMoOHHBIX OHT Kk u1s oOHapyKeHHS OIMHOOK, YTOOBI 3a BpeMs IepeJadd IIaKeTa
BEPOATHOCTD (POPMIPOBAHNS JIOKHOI KOMaH/IbI He IpeBbIaga BeTHIuHbl P = 107,

Komnemenmuocmuo-opuenmupoeantas 3aoaia Ne 7

BrIpasute JOIUIEpOBCKOE CMeNIeHHe dacToThl Af: B 3aBHCHMOCTH OT 3HAadYeHHA
paJauaIbHOIl cKopocTH V JIBIDKEHNS IepeJaTunka HIH IIpHeMHHKA JBYMS clioco0aMu:

* gepe3 4acTOTy paJlOCHTHalIa U OTHONIEHHE V K CKOPOCTH CBETa;

* gepe3 oTHomIeHue V/A, Tjie A — JIUIHMHA BOJIHEL.

Komnemenmuocmuo-opuenmupoeartas 3aoada No 8

Ecmm curnHan mepepaercd IO KaHalIy CBA3M C IIymMamMHd, TO BO3MOJKHA JIH Iepeaada
COOOIIeHHIT Mo 3TOMY KaHaly cBsA3H Oe3 ommbok? Ecian jga, To Kakue mapaMeTpsl Iepeaadn
OTPAaHUYIHBAIOT IIIYMBI KaHajIa CBS3H.

Komnemenmuocmuo-opuenmupoeartas 3aoada No 9

IToms3ysich BbIpakeHHeM IlleHHOHa [UIS MPOIYCKHOH CIIOCOOHOCTH KaHalda CBS3H
R = AF Logx(1 + P¢/Pw) Beipasure oTHomieHne Pe/Pw uepe3 otHomenue h? = 2Es/ No u Haiiaure
BBIpazkeHHe 11 h” Kak QpyHKImo otHomeHns R/AF.

Haiijnre MHHIMAaIbHO-BO3MOXKHOE JOCTIDKEMOE 3HAa4eHHe BeIWYHHbl h’ s KaHama
cBs3U. Brlpasure 5Ty BequuuHy h’ B 16 u cpaBHuTe ee ¢ Bemmuunoil h? = 10,5 1b TpebyeMoii
IS TOMyYEeHHS BEpOATHOCTH OmmMOKH Ha Our p=10° npu mnepemaue uHPOpPMAIHH
MPOTUBOIOIOKHBIMA CHTHaJaMU 0e3 n30piTouHOCTH. Kakme 3aKirodeHHs MOJKHO CHIeaTh B
pe3ylbTaTe 3TOr0 CPABHEHHS O BO3MOKHOCTSAX MOMEXOYCTOIYMBOTO KOJHMPOBAHMSA B KaHalTax
cBA3u?

Komnemenmuocmuo-opuenmupoeartas 3aoada No 10

Jlns aByXIIydeBOil MOJENH KaHala CBS3H IS BpEMEHHU 3ama3/blBaHUS OJHOIO JIyda IO
OTHOINIEHUIO K JPYTOMY Tsan OMPENETHTh HEOOXOIUMBI pa3HOC YacTOT MEXKIY N HeCYNIUMH
4acTOTaMH, IIepellaBaeMbIX OJHOBPEMEHHO /I IIOJYyYEeHHS N-KPaTHOTO pPAa3HECEHHOro II0
4acToTe IIpHeMa.

Komnemernmuocmuo-opuenmupoeartasn zaoava No 11

Jlis MHOrolIy4eBOro CHIHAla C paccesHHEeM IO 3a/ilepkKe AT U JUINTeIbHOCTHIO
KaHAJIBHOTO CHMBOJIA Tk

ITocTpouTs KpUBYIO OTEPH B PHEPIETHKE PAJUOIMHIH 34 CUET MEKCUMBOJIBHOI ITOMEXHU
Laex B 1B B 3aBHCHMOCTH OT OTHONIEHUSI AT/ Tk.
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Komnemenmuocmuo-opuenmupoeanras 3aoada No 12

JIIss MHOTrOIy4eBOrO CHTHAla C paccesHHeM II0 3aJlepkKe AT U JUINTeIbHOCTHIO
KaHAJIBHOTO CHMBOJIA Tk

OneHuTh BIHSHHE MEKCHMBOJIBHONI TMOMEXH U HAWTH Lyex VIS coydas, Korja Ha
nepenade JUIHTEIbHOCTh M3TYyYeHUSI KAaHAJIBHOTO CHMBOJA YMEHBIIAE€TCS HAa BEIMUYHHY AT T.e.
IepeaTIuK BRIK/IOUAeTCs Ha BpeMs AT mepe] H3IydeHHeM KaKIoro CIeIYINIero KaHaIbHOTO
cumBona. CpaBHUTH C CHTyanueil mo IL. | 3ajadd ¢ ydeToM CTAaTUCTHKU II€pe/1aBaeMbIX
I10CTIe10BATEIBHOCTEH CHMBOIOB «1» H «O».

Komnemenmuocmuo-opuenmupoeantas 3aoaqa Ne 13

JUIS MHOTOIY4eBOTO CHTHAJIa C paccesHHeM II0 3ajiepikke AT H JUIHTeIbHOCTHIO
KaHaJIPHOTO CHMBOJIA Tk

C ydeToM TMOBeJeHHUS KPHUBON IOTEPh Lmex MO M.l 3aJaUH OMpeNeIHTh MaKCHMAaIbHO-
BO3MOJKHYI0 CKOpPOCTh IIepelladd KaHaldbHBIX CHMBOJIOB Ri=1/Tx H CcKOpocTh Iepejaadu
uHpopmar R 6uT/c B 0JJHOM KaHaje JIUII CIIydaeB:

— ®OM-2 (R=Rx),

— OM-8,

— OM-4;

— KAM-16,
€CIIM paccMaTpHBAaeTCcsd CeTh CBI3M C BEIMYMHON paccesHNS Mo 3ajlepkke AT=3 MKC H
JomycTuMas BelnmanHa Lyex = 1 1b.

Komnemenmuocmuo-opuenmupoeannas 3aoada No 14
OyHKIINOHATbHAS CXeMa IIPHEMHOIO YCTPOICTBA, IPEICTaBIEHHOTO HA PHCYHKE.

— |
- Baartue
- NepemMHOXUTENL - oTc4erTa
' -| J W,
Curvan | I —_
¢ OMPK 3
Ussin(2rf1 49, ) Tk
sin ; b
| t i j‘ V4
’ by
. Upsin(2nft +q, )
_’n

Puc. n-xaHa/IbHBII CHHXPOHHBII AE€MOAYJIATOP

IIpuHnNMaeM, 9T0 B KaKJOM YacTOTHOM KaHajle HCIOJb3yeTcd (a3oBas MaHUITYISITHA
paguocurHaga Ha 180° (OM-2). Ha BXoJle MHOTOKaHaJIbHOTO CHHXPOHHOTO JeMOIYISTOpa
JIeHiCTBY€T CHUTHAII

Uex(t) = Y=y U sin(21fi + 1),

I ]
rze fio = fic + AF , Tie AFzx — JOIIEpOBCKHIl CABUI IepeaaBaeMOl 9aCcTOTHI fl‘{, o= Qk(t)+
Qko, TIe Qk(t) mpuHNMaeT 3HadeHHe O WIH 7 IPU MaHUITYJIIIHH paJHOCHTHAA, Pko — HAYaIbHAas
¢aza pamiocurHaia B k-oM 4acTOTHOM KaHale.

Ha Bxome cxeMmbl (pHCYHOK) B mojoce dacToT Af jeficTByeT IIyM ¢ paBHOMEpPHOIt
CIIEKTPAIIbHOII INTOTHOCTHIO No.

ITokaxmuTe, 4TO Ha BXOJe HHTErpaTopa ¢ CHHXPOHHBIM Pa3psIoM (HallpuMep, U KaHalla
gactoThl fi) mpu Ur/2 = | cnekTpaibHasg IWIOTHOCTh IIIyMOB B BHJIeomooce OyneT paBHa 2 No.
Hapucyiite rpaduk CHeKTpalbHOH IUIOTHOCTH NIyMa Ha BXOJe HHTErpaTopa C CHHXPOHHBIM
pa3psIaoM.
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Komnemenmuocmuo-opuenmupoeantas zaoada No 15
OyHKINOHATbHAS CXeMa IIPHEMHOIO YCTPOICTBA, IPEICTaBIEHHOTO HAa PHCYHKE.

— |

- Baartue
- NepemMHOXUTENL - oTc4erTa
- -| J W,
Curnan I P
¢ OMPK i
Ussin(2rf1 +o. ) Tk
sin : z
. { {0 I o
’ by
. Upsin(2nft +q, )
_-”

Puc. n-KaHQ/IbHBII CHHXPOHHBII 1E€MOAYJIATOP

[IpuHIMaeM, 9TO B KakJIOM YacTOTHOM KaHajle HCIONb3yeTcs (pa3oBas MaHUITYIISITHS
pagnocurHama Ha 180° (OM-2). Ha BXoJe MHOTOKAaHAJIBHOTO CHHXPOHHOTO JeMOAYISTOpa
JIeliCTBYeT CHUTHAI

UBX(t) = E:l Uc.' Sjn(znfk + (pk):

2 .1 1
rle fe= fi + AFﬂK , Tlie AFzx — IOIIEpPOBCKHIl COBUT IepeaaBaeMOil YaCTOTHI fl'{_, o= Qx(t)+
@ko, T Qk(t) mpuHNMaeT 3HadeHHe O WIH 7 IPU MAHUITY LN paJloCHTHAIA, Pko — HAYaIbHAs
¢aza pamiocurxHana B k-oM 9acTOTHOM KaHae.

Ha Bxone cxeMbl (pHCYHOK) B mojoce dacToT Af jeficTByeT IIyM ¢ paBHOMEpPHOIT
CIIEKTPAIbHOIT INTOTHOCTHIO No.

Omnpenenure IMOJOCY NPOMYCKaHHS HHTErpaTopa C CHHXPOHHBIM pa3psaoM JUId
JUIUTeIbHOCTH KaHAJIbHBIX UMITYJIBCOB Tk. M HallUTe OTHOIIEHHE MOIIHOCTEH CHTHAJI-IIyM Ha
BBIX0JIe HHTETpaTopa ¢ CHHXPOHHBIM Pa3psAoM depe3 OTHOIIEHHEe SHEPruH BXOIHOTO 6uTa Petk,
(P=Uc%2, Uc — aMIumTyZa BXOIHOTO JUIS CXeMBl paJHOCHTHaZa Ha dYacToTe fi), K
CIIEKTPaJIbHOM IUIOTHOCTH HNIyMOB No Ha BX0J1€ CXEMBI.

Komnemenmuocmuo-opuenmupoeantas 3aoada Ne 16

Cuctema TaKTOBOIl CHHXPOHH3AIHH HE JOJLKHA YXyZAIIaTh OTHONIEHHE CHTHAI-ITYM Ha
BBIXOJIE MHTerpaTtopa C CHHXPOHHBIM paspsyiom Oomee dem Ha 0,3 ab. Omnpenenurs
MAaKCHMAJIbHYI0 JIOIyCTHMYIO IIOTPENIHOCTh CHCTEMBl TAaKTOBOH CHHXpOHH3amuun AT B
MIPOIEHTAaX 10 OTHONIEHHIO K JUTUTEIbHOCTH CHMBOJIA T.

Kovmnemenmuocmuo-opuenmupoeantas 3aoaia Ne 17

3aaHa HecTaOWIBHOCTh YacCTOTHI I'eHepaTopa TaKTOBOW YacTOTHI IIpUEMHHKA, paBHas
10" OTHOCHTENEHO TAaKTOBOII YACTOTHI IPHHHMAaeMBIX CHMBOJIOB CHIHama. llocie
MepBOHAYAIbHOTO (ha3sHpOBaHHA B TNPHEMHUKE TAKTOBBIX HMIIYJIbCOB C HAa4ajJoOM U KOHHOM
MPHHUMAEMBIX CHMBOJIOB CHTHANA IO MpeaMOyJie TeHepaTop TAKTOBOI YacTOTHI B IPHEMHUKE HE
MOJICTPauBaETCs MO MPHHUMAEMBIM HH(POPMAIOHHBIM CUTHAIAM.

OmnpenenuTs yepe3 Kakoe YHUCI0 MIPHHIMAaeMbIX CHMBOJIOB CUTHAIA CMENIEHHEe TAKTOBBIX
HMITyJIbCOB ~ CHCTEMbl ~ CHHXPOHM3AIlMH TaKTOBOM  YacTOThl OTHOCHTEIbHO (PpOHTOB
NIPHHIMAEMBIX CHMBOJIOB JIOCTHTHET JIOITYCTHMOII BEJINIHHBI B 1%.

Komnemenmuocmuo-opuenmupoeantas 3aoada No 18

JUis cucTeM Ha3eMHON paJlocBA3M C MOOWIBHBIMH TepMHHAIaMH, KOTOpBIE
XapaKTepPU3YyIOTCS BCEHANPaBICHHBIMU IMEpe/AlolIUMI U TPHEMHBIMU aHTEHHaMH 0a30Boit
CTAHIIMH H TEPMUHAJIOB (B a3MMyTalbHOH IUIOCKOCTH WIH BO Bceil cdepe), HCHOIB3YA
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BBIpaKEHHIE ¢ 4mriL (4mr)2L ;a9 MONIHOCTH TIOJE3HOTO CHTHAJIA Ha BBIXOJE
MpHEMHON aHTEHHBI, ONpeIeIUTh KakK IMpH OJHHAKOBHIX Pn, r m L Oyaer H3MeHATHCS
MIpUHIMaeMas MOITHOCTh CUTHAJa P H3MEHEHNH JUara3oHa 9acToT paJHoINHU.

Kakue uama3oHbl 9acTOT: METPOBBI, JEIUMETPOBBI, CAHTHMETPOBBIN HIH
MILUTIMETPOBBII ABJISIOTCA HarOoJiee BHITOHBIMH IIPH CO3JaHHN TaKHX CHCTEM PagHOCBI3U?

Komnemenmuocmuo-opuenmupoeantas 3aoada No 19

B cetn cBg3u HHTEpBAT paccesHUs 10 3a/iepKKe IPHHIMAaeMOro MHOTOJIY4Y€BOIO CUTHAIA
paBeH 3 MKc. /[ OoppOBI ¢ 3aMUpaHUSAMH CHIHajla KaKIbliI CHMBOJ KOJOBOTO CIIOBAa C
HCIIPaBICHHEM ONIMOOK MOCIIeI0BAaTENbHO MepeaeTcs Ha CBOEH OT/IEIbHOI JYacTOTe TaK, YTOObI
CHMBOJIBI KOJOBOTO CJIOBa 3aMHpPaIN He3aBUCHMO. OIpejieIuTh MHUHHMAaJIbHBIN HE00XO0UMBIi
pa3HOC MEKIY YacTOTaMI.

Komnemenmuocmuo-opuenmupoeartas 3adada No 20

B cetu cBa3m, pabortaromieii B quamasone gactor =2 I'T'm (miuma BoaHBI A = 15 cM)
MOOWIbHBII TepMHUHAT IPUHIMAET OTpaKeHHbIE OT OKPYKAIOIINX MIPeIMETOB CHTHAJIBI 0a30BOIt
CTaHIMHU B YIVIOBOM CEKTOpe I10 a3uMyTy 180°.

Omnpenenutb MOPOCTPAHCTBEHHBINI pPa3HOC MEKIYy JBYMS AaHTEHHAMH MOOWIHHOTO
TePMHHATa B TOPH30HTAJBHON IIOCKOCTH JJISI OOecledeHHs JABYKPAaTHOIO MPOCTPaHCTBEHHO-
Pa3HECeHHOTO IpHeMa.

Komnemenmuocmuo-opuenmupoeartasn zaoada Ne 21

B cetu cBa3m, pabortaromieii B quamnasone gactor =2 I'T'm (miuHa BOMHEI A = 15 cM)
MOOIWIBHBII TepMHUHAJ IPUHIMAeT OTpaKeHHbIE OT OKPYKAIOIINX MPEeIMETOB CHTHAJIBI 0a30BOIt
CTAHIMH B YIUIOBOM CEKTOpe 110 a3umMyTy 180°.

OmnpenenuTh Kakoil MyTh J0JDKEH MPOHTH MOOIIBHEIN TepMHIHAI, YTOOBI IPHHUMAaEMBIi
CUTHAJ H3MEHIUICSA OT HEKOTOPOIl MaKCHMaIbHON aMILTHTYIbI 10 MUHIMAaTbHOIL.

Komnemenmuocmuo-opuenmupoeartas 3adada No 22

B cetu cBa3m, pabortaromieit B quamasone gactor =2 I'T'm (miuHa BOMHBI A = 15 cM)
MOOWWIbHBII TepMHHAT IPUHIMAeT OTpaKeHHbIE OT OKPYKAIOIINX MPeIMETOB CHTHAJIBI 6a30BOit
CTaHIMHU B YIVIOBOM CEKTOpe I10 a3uMyTy 180°.

OmnpenenuTsb MpH CKOPOCTH JBIKEHUS MOOWIBHOTO TepMuHana V = 20 KM/4 ompeIenTh
HHTEpBajl BPEMEHHON KOTEPEeHTHOCTH IPHHIMAaeMOTO CHTHajJa Kak HHTEpBal BpPEMEHH, B
KOTOPOM OTHOAroIIas CHrHajla COXPaHsIeT CBOIO MOMSPHOCTh OTHOCUTEIbHO CPEHET0 3HAYCHUS
3aMHUPAFOIIETO CUTHAIA.

Komnemernmuocmuo-opuenmupoeantas 3aoaya Ne 23

IIpousseanTte npeodpa3oBaHue curHaita Ha npumepe OFDM-cHcTeMB! Tiepe1adn ¢ IByMs
QPSK-moaynsaropamu. QPSK-Moay s nudpoBoro curHaia cBOAUTHCA K Mpeodpa3oBaHUIO:

—00 — -1-1;;

- 01 — —1+1j;

—10 — +1-1j;

—1T ==tk

Hcxomubii curaat: a = [01 01].

Komnemenmuocmuo-opuenmupoeartas 3aoada No 24

IIpousBeaute nmpeodpa3zoBaHue curHaia Ha npumepe OFDM-cucTeMbl iepeaun ¢ IByMst
QPSK-moaynstopamu. QPSK-Moayasinis nugpoBoro curHaia CBOANTHCA K Mpeodpa3oBaHUIO:

- 00 — —1-1j;

— 01 — —1+1j;

—10 — +1-1j;
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=11 =11,
Hcxomubni curHat: a=[11 00].

Komnemenmuocmuo-opuenmupoeartas zaoada No 25

3anaHa HecTaOWIBHOCTh YAaCTOTHI T'eHepaTopa TaKTOBOW YacTOTHI IPUEMHHKA, paBHas
10* OTHOCHTEIBHO TAKTOBOH YacTOTHI NPHHHMAEMBIX CHMBOJIOB CcHTHana. Ilocie
MepBOHAYaIbHOTO (ha3sMpoBaHHA B IMPHEMHUKE TAKTOBBIX HMITYJIbCOB C HadaJOM U KOHHOM
MPHHUMAaeMBIX CHMBOJIOB CUTHAJIA 110 MpeaMOyJiie TeHepaTop TaKTOBOI YaCTOTHI B MPUEMHHIKE He
MOJICTPauBaeTCs M0 MPHHUMAEMBIM HH(POPMAIHOHHBIM CHTHAIAM.

OmnpenenuTs yepe3 Kakoe YHCI0 MPHHIMAaeMbIX CHMBOJIOB CUTHAIA CMENIeHHe TAKTOBBIX
HMITyJIbCOB ~ CHCTEMBl CHHXPOHM3AIlMH TAKTOBOM  YacTOThl OTHOCHTEIbHO (PPOHTOB
MIPUHAMAEMBIX CHMBOJIOB JIOCTHIHET JIOIIYCTHUMOM BeJIMYHHEI B 1%.

Komnemenmuocmuo-opuenmupoeartnas 3aoaia Ne 26

MoOWIBHBII HPHEeMHHK pPacIojoKeH Ha pPacCTOSHHM 5 KM OT 0a30BOil CTaHIMH U
HCIIONIB3YEeT B Ka4eCTBE aHTEHHBI YeTBEPThBOIHOBBIN qumnoiab. Ha paccTtosHuu | KM aMImTyzaa
37IeKTpHYecKoro o cocrapmwia 10~ B/m. Yactora 900 MI'n. Haiiru:

a) IIIHY U YCIICHHE IIPHEMHON aHTEHHBI;

©) MOITHOCTh Ha BBIXOJI€ MPUEMHOI aHTEHHBI Pr, ecil HCHoIb3yeTcs 2-TydeBas MOIelb
pacmpocTpaHEeHUs PaINOBOIIH.

Bricora nmogBeca u3nyyaronieii aHTeHHbI S0 M, IpUeMHOI — 1.5 M.

Komnemenmuocmuo-opuenmupoeantas 3aoaia Ne 27

Jlis MHOrolIy4eBOro CHTHAla C paccesHHEM IO 3alilepkKe AT U JUINTeIbHOCTBIO
KaHAJIBHOTO CHMBOJIA Tk

OneHUTh BIHSAHHE MEKCHMBOJIBHONH IMOMEXH U HAWTH Luex UIS coydas, Korja Ha
nepefade JIHTEIbHOCTh M3TYyYeHUS KAaHAIBHOTO CHMBOJIA YMEHBIIAETCS HAa BEIHYHHY AT T.e.
IepeJaTInK BBIKIOYAeTCsS Ha BpeMs AT Ilepe]l H3IydeHHEeM KaKIOoro CIeIYIONIeT0 KaHaJIbHOTO
cumBona. CpaBHUTh C CHTyamueill mo IL | 3ajadyd ¢ yd4eToM CTAaTUCTHKH II€pe/laBaeMbIX
I10CJIe10BATEIBHOCTEH CHMBOIOB «1» 1 «O».

Komnemenmuocmuo-opuenmupoeantas zaoada No 28

Ecmu curran mepefaercs mo KaHaly CBS3H C IIyMaMH, TO BO3MOJKHA IJIH Iiepeaada
cooOmnIeHnit Mo 3ToMy KaHaiay cBA3H 0e3 onmbok? Eciu j1a, To Kakue mapaMeTpsl Iepenadn
OTpaHHYMBAOT NTYMBI KaHaja CBS3U.

Komnemenmuocmuo-opuenmupoeantas 3aoada No 29

[ITupuHa monHOTO criekrpa cucremsl cBa3u ¢ UPK cocrasnsger 12,5 MI'n. 3amurHeiin
yacTtoTHbI uHTepBai 10 kI'1. [Tonoca wacTot oxHoro Kanana paHa 30 kK[ OmpeieauTs 9uciIo
JIOCTYITHBIX KaHAJIOB.

Komnemenmuocmuo-opuenmupoeantas zaoada No 30

JUIS MHOTOIY4YeBOTO CHTHAIa C paccesHHeM II0 3ajlepkke AT H JUINTEIbHOCTBIO
KaHaJIBHOTO CHMBOJIA Tk

C ydJeToM MOBeJeHUS KPHUBOMH IOTEPh Luex MO M.1 3aJadu OMpeleanTh MaKCHMAalbHO-
BO3MOJKHYIO CKOpPOCTh IIepe/ladH KaHaldbHBIX CHMBOJIOB Ri=1/Tk M CcKopocTh IIepejaadu
uHpopmanuu R 6ut/c B 0JJHOM KaHaje JIUIS CIydaeB:

— ®OM-2 (R=Ry),

— OM-8,

— OM-4;

— KAM-16,
eCIIM paccMaTpHBaeTCs CeTh CBS3H C BEIMYMHONH paccesHHs Mo 3ajiepkke AT=3 MKC H
JorycTuMas BeTmInHa Lyex = 1 1B.
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IIlkana omeHMBAHHSI pellleHAS] KOMIETEHTHOCTHO-OPHEHTHPOBAHHOH 3aJadH. B
COOTBETCTBHH C JICHCTBYIOIICH B YHHBEpCHTeTe OallIbHO-PEHTHHIOBON CHCTEMOIT OIleHHBaHIe
pe3yIbTaToB MPOMEKYTOUHOH aTTecTaluu oO0ydJaromMXcs ocyliecTBasercs B paMkax 100-
O0amIbHON IMKadbl, IpPH STOM MaKCHMAJbHBIH Oall MO TPOMEKYTOUYHON aTTecTalluu
00yJaroNMxcs Mo 09HOI Gopme oOydeHHns cocTaBgeT 36 6aLToB (YCTaHOBICHO MoToxKeHneM 11
02.016).

MakcumanabHOe KOJIHYeCTBO Oa/lIOB 3a pellleHHe KOMIETeHTHOCTHO-OPHEHTHPOBAHHOI
3amagyn — 10 ©OamwroB. bami, moaydeHHBIH oOydaronmmMcs 3a pellleHHe KOMIIETeHTHOCTHO-
OPHEHTHPOBAaHHON 3aJadil, CyYMMHpPYeTcs ¢ 0ajyioM, BBICTaBICHHBIM €My II0 pe3yibTaTaM
TEeCTHPOBAHHUS.

O6nmit 6amn MpoMeKYTOUHON AaTTeCTallHd CyMMHpyeTcs ¢ OallaMu, MOTy4IeHHBIMU
oOyJaronuMces Mo pe3yIbTaTaM TeKYIIero KOHTPOJIS YCIIeBaeMOCTH B TEUSHHE CEMeCcTpa; CyMMa
0as10B epeBOUTCS B OIIEHKY MO JIHXOTOMHYECKHUI MIKaIe CIeIYIONUM 00pa3oM:

CootBerctBre 100-0amIpHON U AUXOTOMIYECKOH MIKAI

Cymma bannoe no 100-6arnvroil wikane Ouyenxa no ouxonomuyeckoll uikaie
100-50 3a4TE€HO
49 u MeHee He3auTeHo

Kpumepuu oyeHueanus peuieHus KoMnemeHmHoCMHO-0pUeHMUpoSaHHoul 3aoayu

10-9 6annoB BeICTaBIsIETCA 00yUaroNIeMycs, €CIIH PelleHne 3a1aqi JJeMOHCTPUPYET
rIy0OKOe TOHHMaHHEe OOYJaroIUMCS MpeIIoAKEHHON IpoOJIeMbl H Pa3HOCTOPOHHEE ee
paccMoTpeHue; paboTa ImpeAcTaBIseT coboil TOTHUHOE, SICHOE M MPH 3TOM KpaTKoe, TOYHOE
OIMCaHHE XOJia pelleHus 3ajadn (MOocC/IeJ0BaTeNbHOCTH (MM BBITIOTHEHNS) HEOOXOMMBIX
TPYAOBBIX JeicTBUIT) U (POPMYITHPOBKY JOKAa3aHHOTO, MPABIIBHOTO BBIBOJA (0TBETA); MPH
3TOM OOYYarOIUMCS TpeIIokKeHO HECKOJbKO BAapUAHTOB pENICHHS IUIH OpHTHHAIBHOE,
HecTaHJapTHOe pemleHue (win Haubonee 3¢ deKkTuBHOE, WIH Hanbolee paroHaIbHOE, WM
ONITHMAJIbHOE, WIN €IUHCTBEHHO IMpPaBUIbHOE pelieHHe); 3ajlada pelieHa B YCTaHOBJIEHHOE
IperiojiaBaTeieM BpeMs WIH C OMepeKeHneM BpEMeHN.

8-7 Oamna BbICTaBiIsieTCS OOydarOMIeMycCs, €CIM pellleHHe 3aJladd JIEMOHCTPUPYET
MOHIMaHHe 00yJaronuMcs MpeUT0KEHHOI pobIeMbl; 3a/1a4a pellieHa THIIOBBIM CII0COO0M B
YCTaHOBJIEHHOE TIIperojaBaTeleM BpeMs; HMEIT MecTo ofmue dpasst u  (Wwin)
HeCYIeCTBeHHBIE HeJI0UEThI B OMMICAHUH X0]1a pernieHus U (W) BbIBojia (0TBeTA).

6-4 Dansa BBICTaBIsAETCS OOYUYArOMIEMYCS, €CIH pelleHHe 3agadl JIeMOHCTPUPYET
MOBEPXHOCTHOE IMOHUMaHHe OOydYaroNmIUMCs THpeIOKEeHHOH IpobdaeMbl; OcyllecTBIeHA
MOTIBbITKA NMIa0JIOHHOTO PEIlleHMs 3afadi, HO MPH €€ pelIeHHN JOIMyIIeHbl OMUOKN U (IIN)
MIPEBBINIEHO YCTAaHOBIEHHOE Mpero/jaBaTeeM BpeMs.

0-3 6a/L10B BBICTABIAETCS OOYUAKOIIEMYCS, €C/IH pellleHHe 3aaudl JIeMOHCTPUpPYET
HEMOHHMaHHe O0yJaromUMcs MpeIoKEHHON MpoOieMbl, H (WINH) 3HAYUTEIHHOE MECTO
3aHUMAKOT o0mTHe (pa3bl U TOTOCIOBHBIE PACCYAINECHUS, U (IIH) 3a/ja4a He pellleHa.
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