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1. KpnTeplm U CpeACTBA OLCHUBAHUSA KOMIIeTeHIINii 1 HHAUKATOPOB UX NOCTUKCHUS, (l)opanyeMblx JUCIHUILINHOH (MOL[y.]'[eM)

2
Ko u Pe3yabTaTbi00yUYeHUsl 10 THCHHILINHE (MOLYJIIO)
K HAUMEHOBaHUE OeHoHbIE OueHovyHbIE
O H HAUMCHOBAHHE HHAUKATOPa(0B) CPEICTEA TEKVIIEro cpeacrsBa
KOMHETCHITHH AOCTHKEHUSA P y MPOMeKYTOYHOM
1 3namo Ymemo Braoemo KOHTPOJISA
KOMIIETEHIIHH aTrecTaluu
METOIUKHU MPOBOAUTH HaBBIKAaMH - KOMIUIEKT 3aJaHUi
MK-5 HUCIIbITAHUHN HUCIIBITAHUSA [IPOBEICHUS AJB BRUTOTHEHUA
o nabopaToOpHBIX padoT;
PAaINO3NEKTPOHHBI | PAAUOANEKTPOHHBIX | UCIIBITAHUU U i
- TECTOBBIC 3a1aHUA,
Crnioco6en ocymectsiars | M-1nk-s X CHUCTEM CUCTEM U aHajim3a ux - THOOBEIE 3aNAHNS
UCIIBLITAHUS KOMIIJICKCOB 1 PE3YyIbTAaTOB 10 BapuaHTam
PAJIHODJIEKTPOHHBIX HpOBO,I[I/IT aHaJInu3 aHaJIM3UPOBATh UX JJIs BbIIIOJIHEHMUS
paboThI pe3yIbTaThl pacuerHo-Tpadueckoi Pe3ynbTarhl TEKyIIEro
CHCTEM U KOMIIJICKCOB, 6eCHp0BO JIHBIX paboTsl; KOHTPOJIS
AHAJIU3UPOBATh UX CHUCTEM IIEpeaayu
pe3yIbTaThl nHpopmarun

1 .
Vkasviearomes monvko me unouxamopul, Komopwie 3aKpeniienvi 3a OUCYUNIUHOU (Modyiem) é coomeemcmeuu ¢ PIT/]

2
B coomeemcmeuu ¢ PIIJ]
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2. Ouenka ypoBHsi c()OPMHPOBAHHOCTHKOMIIETEHIUI (MHAUKATOPOB UX JOCTHKEHHS)

Iloka3zarenu lkasa n KpnTeplm3 OLICHKH YPOBHS c()OPMHPOBAHHOCTH KOMIIETCHIHII(MHAMKATOPOB UX JOCTHKCHHS)

OueH“BaH"ﬂv Huske moporosoro IToporossrii IIpoaBUHYTHIH Boicokmii
KOMIIETCHIHH («HeyooenemsopumenvHoy) («yooenemeopumenvroy) («xopowioy) («omauunoy)
(MHIMKATOPOB

X JOCTHKEHHS)
oanora YpoBeHb 3HAHUI HUXKE MuHMMaIbHO TOMYyCTUMBINA YPOBEHB YposeHb 3HaHHI B 00BEME, YpoBeHs 3HaHUIT B 00BEME,
3HAHUH MHHUMAJIBbHBIX TPEOOBAHHUH. 3HAHMH. COOTBETCTBYIOIIEM ITPOTpaMMe COOTBETCTBYIOIIEM MIPOTPaMMe
Wmenu mecTo rpyOble OMINOKH. Jlony1eHsl He rpyOble OIIHOKH. HOJTOTOBKH. MOJTOTOBKH.
JlomylieHbl HEKOTOPbIE MOTPENTHOCTH.
Hannuue IIpu BBIOSTHEHUN CTAHAAPTHBIX IIponeMoHCTpUPOBAaHBI OCHOBHBIE IIponemoHCcTpUpOBaHEI Bce OCHOBHBIE | [IpoeMOHCTpUPOBaHBI BCE OCHOBHBIE
yMeHui 3aJlaHUH He MPOAEMOHCTPUPOBAHBl | YMEHHUS. YMEHHS. YMEHHS.
OCHOBHBIE YMEHHS. BrImonHEHB! TUIIOBBIC 3a/1aHUS C HE BrInoTHeHB! Bce OCHOBHBIE 331aHUsS ¢ | BBINOIHEHBI BCe OCHOBHBIE
Wmenu mecTo rpyOble OMIMOKH. rpyObIMHU OIINOKaMHU. HEKOTOPBIMU IOTPEITHOCTSIMH. JIOTIOJTHUTENbHBIE 3aJaHus 0e3 OIUOOK 1
BerImonHeHs! Bce 3a1aHAs, HO HE B BrimonHeHB! Bee 3a1aHAS B TOJTHOM MOTPEITHOCTEH.
MOJTHOM 00BeMe (OTCYTCTBYIOT 00bEMe, HO HEKOTOPBIE C HEeI0YeTaMH. | 3aJaHusl BHIIIOJIHEHBI B ITIOJTHOM 00beMe
TIOSICHEHHSI, HETIOJIHBIC BBIBOJbI) 0e3 HeJ04ETOB.
Hanuuue [Ipy BBITOJTHEHNH CTAHAAPTHBIX NmeeTcs MUHIMaNbHBIH HabOp [TponemoncTpHpOBaHBI 0a30BbIE [IponeMoHCTpUPOBaHBI BCE OCHOBHBIC
HABBIKOB 3aJaHUi HEe IPOJICMOHCTPUPOBAHBI | HABBIKOB /ISl BBITIOJTHEHHS HaBBIKH ITPH BBITIOIHEHUT YMCHUSL.

(BJIaIeHHE ONBITOM)

0a30BbIC HABBIKH.
Wwmenun mecto rpyObIe ONTHOKY.

CTaHAAPTHBIX BaI[aHI/Iﬁ C HCKOTOPbIMH
HEA0UYCTaMU.

CTaHAAPTHBIX SaHaHI/Iﬁ C HCKOTOPbIMH
HCJO0YCTaMHU.

BrImosHEeHBI Bce OCHOBHBIC U
JIOTIONTHUTENBHEIC 3aJaHus 0e3 OIHUOOK 1
HOTPEIIHOCTEH.

IIponemMoHCTpUpPOBaH TBOPUECKU I
MOJXOJ1 K PELICHUIO HECTaHAAPTHBIX
3a1ad4.

Xapakrepucruka
copMupOBaHHOCTH
KOMMETEeHIIUH

Komnerennnu gaxTuuecku He
c(hOPMHPOBAHBI.

Nmeronuxcs 3HaHUN, YMEHUH,
HaBBIKOB HEZOCTATOUHO JIJIS
peLIeHus MPAaKTHYECKUX
(mpodeccnoHaNbHBIX) 3a/1a4.

nim

3ayeTHOE KOJIMYECTBO 0AJIIIOB HE
HaOpaHO COTJIACHO
YCTaHOBJICHHOMY JHANa30Hy

CdhopMUpOBaHHOCTH KOMIIETEHIIHI
COOTBETCTBYET MUHUMAIIbHBIM
TpeOOBaHUSIM.

Nmeromuxcs 3HaHUH, yMEHHH,
HaBBIKOB B [IEJIOM JOCTAaTOYHO /IS
pELICHUsI IPAKTHYECKUX
(mpodeccruoHaBHBIX) 3a1a4.

WJIn
Habpano 3aueTHOE KONMHMYIECTBO OAIIIOB
COTJIACHO YCTAHOBJICHHOMY JHaNa3oHy

CdopMupoBaHHOCTH KOMIIETSHIIHIA B
[IEJIOM COOTBETCTBYET TPEOOBAHUSM.
Hmeromuxcst 3HaHUM, YMEHUH,
HABBIKOB JIOCTaTOYHO JIJISI PEIICHHUS
CTaHIAPTHBIX MPO(PECCHOHATBHBIX
3aaud.

nim
Habpano 3aueTHOE KOJIH4YECTBO OaNIoB
COIJIACHO YCTAHOBJICHHOMY JIHMaNa3oHy

ChopMUpOBaHHOCTH KOMITETCHIIHI
MOJTHOCTBIO COOTBETCTBYET
TpeGOBaHUSM.

Nmeromuxcs 3HaHUM, yMEHHM, HAaBBIKOB
B MIOJTHOM Mepe JOCTATOYHO ISt
pelICHUs CIOXKHBIX, B TOM YHCIIC
HECTaHIAPTHBIX, TPO(PECCHOHATBEHBIX
3amad.

W

Ha6pano 3a4eTHOE KOTUIECTBO OAIIOB
COTJIACHO YCTAHOBJICHHOMY JMAIa30HYy

3
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3. Kputepuu u mkaJjia oneHMBaHHUs 3a1aHUIl TEKYIIEr0o KOHTPOJIsA

3.1 Kpurepuu ¢ 1iKaia OneHUuBaHus J1a00paTopHbBIX pPadboT

[Tepeuens nabopaTopHBIX pabOT, ONMMCAHUE TOPSAKA BBHIMOTHEHHS W 3aIlIUTHI paOOTHI,
TpeOOBaHUS K pe3yiabTaTaM pabOThl, CTPYKTYPE U COJIEPKAHUIO OTYETA U T.II. MPEIACTABICHBI B
METOJUYECKMX MaTepuanax M0 OCBOCHHUIO TUCUUIUIMHBI (MOJIyJsl) MB 3JEKTPOHHOM Kypce B
OUOC MI'TV.

)

Ounenka/0annsl Kpurtepnn onennBanus
Omauuno 3anganue BBITIOJIHEHO TIOJTHOCTBIO u MPaBUIBHO. Otuer o
nmabopaTOPHOI/IPaKTHIECKOW paboTe MOATOTOBIECH KAaYECTBEHHO B COOTBETCTBHH C
TpeboBanusMuU. [oHOTA OTBETOB Ha BOIIPOCHI MPEMOAABATENS IPH 3aLIUTE PAOOTHI.
Xopouio 3agaHue BBIIOIHEHO IOJHOCTHIO, HO HET JOCTATOYHOTO OOOCHOBAHMS WIM TPH

BEPHOM pCIICHUM JOIYyIICHA HE3HAYHTElIbHAs OlMOKa, HE BIMAONAS Ha
MPaBUIBHYIO MOCIEAOBATEIBHOCT PAacCyXaeHUI. Bce TpeOoBaHus, MpeabsBIsICMbIC
K paboTe, BHITIOJHEHBI.

Yooenemeopumenvno | 3amaHus BBHINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpUPYET CpeaHHH ypOBEHBb
BBHINIOJIHEHHS 3aJlaHusi Ha J1abopaTOpHYIO/IPaKTHYECKylo padoTy. bonbmHHCTBO
TpeGOBaHUM, NPeabABIsIEMbIX K 3aJJAHUIO, BHIIIOJIHEHBI.

Heyoosnemeopumenwvho | 3a7aHue BBITIOIHEHO CO 3HAYUTEIILHBIM KOJIMUECTBOM OIIMOOK HAa HU3KOM YPOBHE.
MHOFI/IC TpeGOBaHI/IH, Hpe)l’b)lBﬂﬂeMbIe K 3aJ1aHUI0, HC BBIIIOJIHCHBI.

N

3aganue He BBIMOJIHEHO.

3.2 Kpurtepuu ¥ 1IKajia ONCHUBAHUS PACYETHO-IpadruuecKoil paboThl

IlepeyeHb KOHTPOJBHBIX 33JaHUN, PEKOMEHJAIMU IO BBINOJHEHHUIO IPEJICTABICHBI B
METOAMYECKHX MaTepHajax MO OCBOSHHIO TUCIMILIMHBI (MOIYJs) M B 3JEKTPOHHOM Kypce B
SUOC MI'TY.

B ®OC BkIrO4EH TUIIOBOM BapHaHT KOHTPOJIBHOTO 3aJaHMS.

Bapuanm ons pacuema svioupaemcsi no nocieonell yugpe Homepa 3a4emHol KHUNCKU
cmyodenma.

Tabmuma 1 — UcxonHble TaHHBIE

Howmep BapuanTa

1 2 3 4 5 6 7 8 9 0

Yacrora f, MI'g

433.075 | 156.8 | 156.6 | 446.056 | 157.1 | 2412 | 433.2 | 156.525 | 446.068 | 2452

Paccrosinue d, km

1,1 1,6 1,8 2,2 1,1 1,5 1,8 1,7 1,65 1,95

MormHocTh niepenatumka Pry,, BT

4
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0,01 25 25 0.5 1 0.1 0,01 25 0.5 0.1

Gy — K03 HUIIMEHT YCHIICHHS TIEpeIalolIeii aHTCHHBI

10 8 2 5 6 4 8 7 4 3

Grecy — KO3hDHUITUEHT yCUIIEHUS TPUEMHOMN aHTEHHBI.

8 6 4 0 3 8 6 3 2 7

OpxHa W3 OCHOBHBIX MHpPOOJEM MOCTPOEHHs] OECIpPOBOAHBIX CHUCTEM INepeladyd JaHHBIX 3TO
pelIeHHe 3aJa4u JOCTyna OOJIBIIOrO KOJIMYECTBA TOJIb30BATENed K OTPAaHUYCHHOMY pPECypcy
cpensl nepenaun — yacrore. Onumure padboTy 4 OCHOBHBIX METOJIOB MHOXKECTBEHHOT'O JIOCTYIIA
a0OHEHTOB K cpejie Tiepeiayn JaHHbIX.

CryTHUKOBBIE CHCTEMBI U BBIBOJAa KOCMHUYECKHX arllapaToB HCIONB3YIOT 4 BHUIa OpOUT:
HU3KOOPOUTANIbHBIC, CPEIHCOPOUTAIILHBIC, T€OCTAI[MOHAPHBIC M SJUIMNTHYeCKHe. Kakoil BuI
OpOWT UCIIONIB3YET CIIYTHUKOBAsI CUCTEMa CBsi3u iridium?

Cornacno pekomengannu MCD R P.525-2 «Pacuer ocnabnenus B CBOOOAHOM MPOCTPAHCTBE
JUIA JIMHUU CBSI3M MEXIy a0OHEHTaMHu ocialiieHue B CBOOOJHOM MPOCTPAHCTBE MEXKIY
U30TPOITHBIMU aHTCHHAMH, HAa3bIBAEMOE TAK)KE OCHOBHBIMHU IMOTEPSIMH IEPe/laud B CBOOOIHOM
IPOCTPAHCTBE PACCUUTHIBAIOT CIEAYIOIINM 00pa3oM:

L=32.4+20log(f)+20log(d) (1)

f — gacrora curnana

d — paccrosiue

L — notepu cBOGOJHOM MPOCTPAHCTBE

PaccunTats 3aTyxaHue Ha Tpacce paclpOCTPaHEHUs CUTHANIA MEeX1y 2 aDOHEHTaMH

Cornacuo pekomengammu MCD R P.525-2 «Pacder ociabieHust B CBOOOIHOM MPOCTPAHCTBEY
Ha OCHOBE PaCIpOCTPaHEHHUs PAIMOBOIH B CBOOOHOM MPOCTPAHCTBE HAIMPSHKEHHOCTH MOJIS MPU
3aJIaHHOM M30TPOITHO M3JTyIaeMOU MOIITHOCTH TepeAaTyuKa PacCYUTHIBACTCS KaK:
E=P,—-20log(d)+748 (2)
MOHIHOCTI), moaBoauMas K I/ISOTpOHHOfI AHTCHHC IPUECMHHKA IIpH SaI[aHHOﬁ HaIPs>KCHHOCTHU
OIS
P, =E—20log(f)-167.2 (3)

Paccuntath MOIIHOCTH HA BXOJIE PAUONPUEMHOT0 YCTPOMCTBA UCXO IS M3 UCXOIHBIX JTAaHHBIX
(cM. Tabmuy 1).

Eciv B TWHUM CBSI3M MCIIONB3YIOTCS aHTCHHBI HMEIoNUe KO (OUIIMEHT YCHIICHUST OTJIMYHBIA OT
0, To my1st pacdera moTeph B CBOOOIHOM MPOCTPAHCTBE UCTIONB3YETCA Cleayroas Gopmyna:

L, =20lgF +20IgD -G, -G K (4),

recv +

rae Gy — kodddunment ycunenus nepeaaroieil aHTeHHbI; Grecy — KO0I(DPUIIMEHT yCUTICHUS
MIPUEMHOMN aHTEHHBI

K — xoHCTaHTa, KOTOpasi 3aBUCUT OT €MHUIl U3MEPEHHUS YACTOThI U PACCTOSTHUS:

* 17151 9aCTOTHI, BeIpakeHHOU B ['T'11, M paccTOSHUSA, U3MEPSIEMOTO B KMJIOMETPaX, KOHCTAHTa
paBHa 92,45;

* 1151 9aCTOTHI, BhIpaXeHHOU B MI 11, U paccTostHUS, M3MEPSAEMOT0 B KWJIIOMETpax, KOHCTaHTa
paBHa 32.4;

* 17151 YaCTOTHI, BRIpaXeHHOW B MI 11, U pacCTOsIHUS, H3MEPSEMOT0 B METpax, KOHCTaHTa paBHa -
27,55.



PaccuuTars nmorepu B cBOOOTHOM IpOCTpaHCTBE (CM. Tabmuiry 1)

Tabnuua 2
Homep BapuanTa
1 2 3 4 5 6 7 8 9 0
Ne xanana
1 2 3 5 6 7 8 4 5 6

Paccrosinue d, km

0,8 1,6 1,8 0,7 1,1 1,5 1,8 1,7 1,65 1,95

Gy — koaddunment ycunenus Zyxel

10 8 2 5 6 4 8 7 4 3

Grecv — K03 Gunment ycunerus Qualcomm Atheros QCAG61x4A

8 6 4 0 3 8 6 3 2 7

SOM

20 22 25 30 21 26 24 28 27 29

Py — MorHoCTh nepeaTunka, 1bm (dBm) Zyxel

20 20 20 20 20 20 20 20 20 20

Precv — YYBCTBHUTENBHOCTH MpueMHUKa ZyXel Ha ckopoctu nepenaun 300 MouT/c,

nbu (dBm)

-61 -59 -60 -58 -60 61 -62 -55 -58 -56

MOITHOCTH repeaaranka Qualcomm Atheros QCA61x4A na ckopoctu 300 MouTt/c

20 20 20 20 20 20 20 20 20 20

qyBCTBUTENbHOCTE preMHnka Qualcomm Atheros QCAG61x4A na ckopoctu nepeaadu 300
Mobwurt/c, n1bm (dBm)

-95 -86 -86 -86 -86 -80 -89 -82 -85 -87

6. ITonHoe YPaBHCHUC SHCPICTUUCCKOro NMOTCHIHAJIA JIMHUU CBA3U MOXHO 3allMCaTh CICAYIOIIUM
obpazom
Rr - L[r +Gtr - Lbf + Grecv - L =SOM + IDrecv (5)

recv
rae Py — mormHocTs nepenaruuka, A1bm (dBm); Ly — moTepu curHana B aHTEHHOM Kadele u
pazbeMax mnepemaroriero Tpakra, 1b (dB); Gy — xoadduiment ycunenus nepearomiei
antenHsl, 1b (dBi); Lyt — motepu B cBoO01HOM nipocTpanctse, 1b (dB); Greey — K03 urinent
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ycuiieHus: npueMHo# anTeHHbI, 1b (dBi); Liecy — moTepu curHaiia B aHTEHHOM Kadele u
pazbeMax mpuemMHoro Tpakta, 1b (dB); SOM — 3amac na 3amupanue curaana (SOM, System
Operating Margin), 1b (dB); Precy — 4yBCTBUTENBHOCTD MPUEMHHKA NPH JTAHHON CKOPOCTH
nepenaun, 1bm (dBm)

Paccuntath BO3MOXKHOCTh pabOThI KaHada CBS3U UIMHON d KM MEXIy TOYKO# JOCTyIa
Zyxel wu OecnpoBoanbiM KiueHTOM ¢ amantepom Qualcomm Atheros QCAG61x4A Ha
MaKCUMaJIbHOM CKOPOCTH, MoAAepKuBaeMoi OecripoBoiHOM ceThio (300 Mout/c). YcerpoiicTBa
paborator Ha N xanane cragaapra |IEEE 802.11.

Pemenue:

1. OmpenienuTh XapaKTEepUCTUKHU JIMHUU CBS3H B HAIIPABJIIEHUU TOYKA JOCTYIA — KJIMHET:
1.1. Haiit motepu B cBOOOJHOM MPOCTPAHCTBE 0 hopmyrie 4
1.2. PaccuuTats 3amac Ha 3amupanue s ckopoctu 300 MouTt/c mo ¢popmyiie 5

2. OnpenenuTh XapaKTePUCTUKHU JTMHUM CBS3U B HAIIPABJICHUH TOYKA JOCTYIA — KJIUHET:
2.1. Paccumurats 3anac Ha 3amupanue st ckopoctu 300 M6ut/c o popmyne 5

7. Ompenenute MaKCUMAaJIbHOE pACCTOSHHE, HAa KOTOPOM JIMHUS CBsi3M Mexay Zyxel u
Qualcomm Atheros QCA61x4A Gynet ctabmiibHO paboTaTh B 000MX HANPABICHUSX.

Pemenue

7.1 Ilpou3BecTu pacyeT NoTepb B CBOOOJHOM IIPOCTPAHCTBE 1JIsl IUHHUM CBSI3U, B KOTOPOM
HepeaaoIiuM yeTpoiictBoM siBisiercst ZyXel, mpuemubiM ycrpoiictBom Qualcomm  Atheros
QCAG61x4A o dpopmyne 5

7.2 Tlo ¢hopmyiie 4 HalTH AANTBHOCTD CBSI3U

7.3 CaenaTh pacder [yl Nepeiayd B 00paTHOM HallpaBJIeHUU

7.3 HaliTu majapHOCTH CBSI3U
8. OmHUM M3 HE JTUIEH3UPYEMBIX JIMANa30HOB YacTOT siBiseTcs nuamna3oH PMR 446-446,1 MI'n,
B HEM BBIJIEJICHO 8 KaHAJIOB C Mojocoil nponyckanusd 12,5kI'u. C kakoil Lenpro MepBbli KaHal
cmeled Ha 6,25 kI'11 oTHOCHTEIBHO Havajla Juamna3oHa?
9. Ha xakoil wacrore pabOTarOT MPOMBIIUICHHbIE PATUOMOJIEMbl COIJIACHO HOPMAaTHBHO-
npaBoBbIX akToB ['KPY PO?
10. B cranpapre 802.11, xak u B Jr000M ApyroM HU(POBOM CTaHIApTe NEpeAayd AaHHBIX
UCIIONIb3YETCSl TaKeTHas mepefada JaHHbIX. ONMIIUTE CTPYKTYpy paboThl cTaHIapTa Ha
(bu3NYECKOM YpOBHE.
11. CornacHo cneunduxanuu crangapra 802.11 B PO ponmyctumas MOIIHOCTh NepegaTivKa
cocraBnsier 100 MBT uto coctaBnser 20 dBm. Kakas MomHoOCTs OyaeT Ha BXOAE MPUEMHOTO
yCTpOMCTBa, eciiu 3HaueHue mapamerpa RSSI (received signal strength indicator) -74 dBm?
12. CornacHo oTHomeHuto Xapmiu-llleHHoHa mpenenbHas NPOMYCKHAs CIOCOOHOCTh CHCTEMBI
nepegavyy JaHHBIX OIpesensieTcs no popmyie:

C:M-B-|0g2(1+%j, rie (6)

M — KOIMUYECTBO HE3aBUCUMBIX MTOTOKOB JIaHHBIX
B — npomycknas cnoco6HOCTh cuctemsl, MI 1t

S

~ — OTHOIICHHE currai/mym, dBm

OnpenenuTh MaKCUMaJIbHYIO CKOPOCTb cUCTeMBI i ctanaapTa 802.11n ecnu oTHOIIEHNE
s

CUHAI/ITYM == 20 dBm

13. Cornacno crierudukaryu crangapra 802.11 kakue BUABI MOIYISIIIUYA TPUMEHSIOTCS B 3TOM
cucreme?

14. OHO# U3 MUPOKO UCTIONB3YEMBIX CUCTEM CBSI3M OJIMIKHETO pajuyca JeHcTBUS SBISETCS
cucreMa ZigBee. Kakue ypoBau mozemu OSI 7 onuckiBaeT naHHasi CUCTEMA.

7



15. TpaHKHHrOBBIE CHUCTEMBI CBSI3M OJHU M3 Hauboiee IIMPOKO NPUMEHSEMBIX CHUCTEM
npodeccuoHaibHON cBsi3H. OHM XapaKTEPHU3YIOTCS BO3MOXKHOCTHIO OJHOBPEMEHHOW padOTHI
HECKOJIbKMX a0OHEHTOB Ha oOjxHOW wyactoTre. Kakoil cmoco0 MHOXECTBEHHOTO JOCTyMa
IPUMEHSTCS B 3TUX CUCTEMax?

16. OgauM U3 BUAOB pagrocBsi3u Ha 6ombinue paccrosiare B YKB 1 CBY auanazoHax sSBISIOTCS
panuopeneiiHple JUHUM CBA3M. OJHUM M3 OCHOBHBIX I1apaMETpPOB  BIMSIOIIMM  Ha
pacupoctpaHeHue paauoBoiH B PPJI saensercs paguyc 30HbI DpeHens — paauyc dJUIMIICOMAA
BpallleHUs, C(HOPMUPOBAHHOIO B IPOCTPAHCTBE PAJUMOBOJIHON pacHpoCTpaHsiomeicss ot

paauonepenaTInKa 10 MPUEMHHKA.
Paccuurate paguyc 30Hb1 OpeHens

R=17.3 /is'—D )

FS+D

F —gactora (I'Tm)
S — paccrosiHue OT nepeaaTurka 10 30HbI DpeHens (Kkm)
D — paccrosiHue oT mpreMHUKA 710 30HbI DpeHest (KM)
eciin F=81Tn1

S=D =12 xm
Taobmnuua 2 — VicxoaHble 1aHHbBIE

Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0

Yacrora F, I'T11

71.76 | 81.86 6 5.2 7.9 144 | 7.25 15.35 8.4 7.9

Paccrosuue D=S, km

12 8 15 13 18 11 16 17 19 13

Tabmuna 1 — UcxoaHble JaHHbBIE

Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0

Yacrora f,MI'1

433.075 | 156.8 | 156.6 | 446.056 | 157.1 | 2412 | 433.2 | 156.525 | 446.068 | 2452

Paccrostame d, km

1,1 1,6 1,8 2,2 1,1 1,5 1,8 1,7 1,65 1,95

MormHocTh niepenatunka Pry,, BT

0,01 25 25 0.5 1 0.1 0,01 25 0.5 0.1

Gy — K03 GUITUEHT YCUIICHUS TIEpeIatoIeil aHTEHHBI

10 8 2 5 6 4 8 7 4 3




7.

10.

11.

Grecy — K02 GUIIMEHT YCUIICHUS IPUEMHOM aHTEHHBI.

8 6 4 0 3 8 6 3 2 7

OnHa W3 OCHOBHBIX IPOOJEM IOCTPOCHHS OECHpPOBOAHBIX CHCTEM IEpeladyd JaHHBIX 3TO
pelIeHne 3aJa4n JO0CTyna OOJIBIIOr0 KOJIMYECTBA TOJb30BATENEH K OTPAHUYCHHOMY PEcypcy
cpensl nepenaun — gyacrore. Onummre padoTy 4 OCHOBHBIX METOJIOB MHOXKECTBEHHOT'O JOCTYIIA
aOOHEHTOB K Cpe/ie Nepelauyl IaHHbIX.

CrIyTHUKOBBIE CHCTEMBI JUIS BBIBOJIAa KOCMHYECKHX allapaToB HCIOIB3YIOT 4 BUIA OpOUT:
HU3KOOpOUTANIbHBIE, CPEIHEOPOUTAIBHBIE, T€OCTAIlMOHAPHBIE M 3uMnTHYeckue. Kakoil BHI
OpOMT UCIIONB3YET CYTHUKOBAs CUCTEMa CBs3u iridium?

Cornacuno pexomenmauu MCD RP.525-2 «Pacuer ocnabneHust B CBOOOJHOM IPOCTPAHCTBE
JUIL JIMHAW CBSA3M MEXIy aOOHeHTaMH ocialiieHHe B CBOOOJHOM IPOCTPAHCTBE MEXKIY
U30TPOIHBIMU aHTCHHAMH, HAa3bIBAEMOE TAK)K€ OCHOBHBIMHU IMOTEPSIMU IE€PEadud B CBOOOIHOM
IPOCTPAHCTBE PACCYUTHIBAIOT CIIEAYIOIIUM 00pa3oM:

L=32.4+20log(f)~+20log(d)

f — yactora curnana

d — paccrosiHue

L — morepu cBOOOIHOM MPOCTPAHCTBE

PaccuuTarh 3aTyxaHue Ha Tpacce paclpoCTpaHEHUs CUTHAIA MEXy 2 a0OHEHTaMHU

Cornacao pekomennanuu MCD RP.525-2 «Pacuer ocnabneHus B CBOOOHOM IIPOCTPAHCTBE» Ha
OCHOBE pacCHpOCTPaHEHUS PAJMOBOJIH B CBOOOJHOM IPOCTPAHCTBE HAMPSHKCHHOCTH TOJIS IPU
3aJJaHHOM W30TPOITHO U3ITy4aeMOU MOIIHOCTH MepelaTunKa pacCUNTHIBACTCS KaK:

E=P, —20log(d)+74.8
MOHIHOCTI), nmoaBoauMas K I/IBOTpOHHOﬁ AHTCHHC IPUCMHHKA IIpU 3aILaHHOﬁ HaIps>KCHHOCTH
IIOJIA:

P, =E—20log(f)-167.2

Paccuntarts MOIIHOCTH Ha BXOJE PAAHONPHUEMHOTO YCTPOHUCTBA UCXO/SI U3 UCXOIHBIX JaHHBIX
(cm. Tabmuiy 1).
Ecnu B TMHUM CBSI3U HCTIONB3YIOTCS aHTEHHBI UMEIoNTHe KOAGOUIIMEHT YCUIIEHUS! OTIIMYHBINA OT
0, To ayg pacyera nmoTeps B CBOOOTHOM ITPOCTPAHCTBE UCIIONB3YETCS cienyromas Gopmyna:

L, =20lgF +20lgD -G, -G,,, +K :

recv
rae Gy — kodddunment ycunenus nepeaaroieil aHTeHHbI; Grecy — KOI(DPUIIMEHT yCUTICHUS
IIPUEMHOMN aHTCHHBI
K — koHcTaHTa, KOTOpas 3aBUCUT OT €AMHUI] U3MEPEHHS YaCTOThI U PACCTOSHUS:
* JUTS 9aCTOTHI, BeIpaskeHHOU B I'T'1, 1 paccTosIHUS, H3MEPSEMOT0 B KIIIOMETPax, KOHCTaHTa
paBHa 92,45;
* TS 9aCTOTHI, BEIpaKeHHOW B MI'1I, M pacCTOSTHHS, U3MEPSIEMOT0 B KHJIOMETpaxX, KOHCTAHTA
paBHa 32.4;
* TS 9aCTOTHI, BEIpakeHHOW B MI'1I, M paccTOsIHHS, M3MEPSEMOT0 B METpax, KOHCTAHTA PaBHA -
27,55.
Paccuurars notepu B cBOOOIHOM MpOCTpaHCTBe (CM. Tabnuiy 1)

Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0

Neokanaia




1 2 3 5 6 7 8 4 5 6

Paccrosinue d, km

0,8 1,6 1,8 0,7 1,1 1,5 1,8 1,7 1,65 1,95

Gy — ko3¢ dunment ycunenus Zyxel

10 8 2 5 6 4 8 7 4 3

Grecv — K03 Gunment ycmtenus Qualcomm Atheros QCAG61x4A

8 6 4 0 3 8 6 3 2 7

SOM

20 22 25 30 21 26 24 28 27 29

Py — MoInHoCTh nepenatunka, 1bm (dBm) Zyxel

20 20 20 20 20 20 20 20 20 20
Precy — YYBCTBUTEIBHOCTH MpreMHKKa ZYyXel Ha ckopoctu niepenauu 300 MouTt/c, 1bm
(dBm)
-61 -59 -60 -58 -60 61 -62 -55 -58 -56

MoOIIHOCTH repeaaranka Qualcomm Atheros QCA61x4A ua ckopoctu 300 MouTt/c

20 20 20 20 20 20 20 20 20 20

qyBCTBUTENLHOCTE prueMHnka Qualcomm Atheros QCAG61x4A na ckopoctu nepeaadu 300
Mobwurt/c, n1bm (dBm)

-95 -86 -86 -86 -86 -80 -89 -82 -85 -87

12. TloniHOE ypaBHEHUE HEPIETUYECKOrO MOTEHIMANA JIMHUKM CBSI3W MOYXHO 3alUCaTh CIIEIYIOMUM
o0Opazom
Rr _Ltr +Gtr _Lbf +Grecv_L =SOM +PR, (5)

recv recv

rae Py — momrnocTs nepenatyunka, 1bm (dBm); Ly — moTepu curnana B aHTeHHOM Kabene 1
pazpemax mnepenatomiero tpakra, ab (dB); Gy — koaddunmeHT ycunenus nepenaromnieit
anTennsl, 1b (dB1); Lys — notepu B cBoO601HOM TipoctpancTBe, Ab (dB); Grecy — KO3 PuIIHEHT
ycuiieHust npueMHoi anteHHbl, 1b (dBi); Liecy — moTepu curHana B aHTEHHOM Kabele u
pazbeMax mpuemMHoro Tpakta, 1b (dB); SOM — 3amac na 3amupanue curaana (SOM, System
Operating Margin), 1b (dB); Precy — 4yBCTBUTENBHOCTH IPUEMHHKA NPH JTAHHON CKOPOCTH
nepenaun, 1bm (dBm)

PaccunTath BO3MOXKHOCTH paOOTHI KaHaJa CBSI3M JUTMHOM 0 KM MEX]Ty TOYKO# J0CTyIa
Zyxel u 6ecripoBoHbIM KieHTOM ¢ agantepom QualcommAtherosQCAG61x4A na
MaKCHUMaJIbHOU CKOPOCTH, MOAIepkuBaeMoit 6ecripoBogHoi ceThio (300 Mout/c). YerpolicTBa
paborator Ha N xanane cragmapra |IEEE 802.11.
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8. OIHMM U3 HE JIMLEH3UPYEMBIX JUANa30HOB YacToT sABjseTcs auanazoH PMR 446-446,1 MI',
B HEM BBIJIEJICHO 8 KaHAJIOB € 1MoJjocoil mpomyckanus 12,5kI't. C kako# 1enpio NepBbId KaHa
cMelIeH Ha 6,25 k[T OoTHOCUTEIIEHO Havajla qramna3oHa?

9. Ha xakoii yactore pab0TarOT MPOMBIIIEHHBIE PAIMOMOIEMbI COTIIACHO HOPMATUBHO-
npaBoBbIX akToB ['KPY PO?

10. B crangapte 802.11, kak u B 10000M Apyrom 1iupoBoM cTaHAapTe MEepeaadn JaHHbBIX
UCTIOJNIL3YETCSI MAKETHAS Nepenada JaHHbIX. OMHUIIUTE CTPYKTYPY pabOTHI CTaHIapTa HA
(bu3nYECKOM YpOBHE.

11. Cornacno crnenudukarmu crangapra 802.11 B PO nomyctumas MOITHOCTH MepegaTynKa
coctapisieT 100 MBT uto coctaiser 20 dBm. Kakas momHOCTh Oy1eT Ha BX0/1€ TPUEMHOTO
yCTpOMCTBa, eciiu 3HaueHue napamerpa RSSI (received signal strength indicator) -74 dBm?

12. Cornacao otHomeHuto Xaptiau-llleHHOHa npeenbHast MPONMyCcKHas CIIOCOOHOCTh CHCTEMBI
nepeayn JaHHBIX OIpeneseTcs o Gopmyle:

C=M-B-log, 1+% , e (6)

M — KONMYECTBO HE3aBUCUMBIX IIOTOKOB JAHHBIX
B — nponycknast cnocoOHOCTH cuctemsl, MI't

S

 — OTHOLICHHE currai/mym, dBm

Ornpenenutb MaKCUMaJIbHYIO CKOPOCTh cUCTeMBI Ji1s ctanAapta 802.11n ecnu oTHOIIEHKE
S

cuuan/mym — = 20 dBm

13. Cornacuo cnenudukanuu crangapra 802.11 kakue BUABI MOIYISIUN IPUMEHSIOTCS B ATOU
cucreme?

14. OHOM U3 LIUPOKO UCTIOIb3YEMBIX CUCTEM CBS3M OJIMIKHETO pajuyca JeHcTBUS SBISIETCS
cucrema ZigBee. Kakue ypoBau mogenu OSI 7 onuchiBaeT 1aHHas CUCTEMA.

15. TpaHKUHIOBBbIE CUCTEMBI CBSI3U OJTHU U3 HanboJiee IUPOKO MPUMEHAEMBIX CUCTEM
npodeccnoHaabHOM cBsI3U. OHU XapaKTEePU3YIOTCSI BO3MOKHOCTBIO OJTHOBPEMEHHOM paboThI
HECKOJBKMX a00OHEHTOB Ha OfHOM yacToTe. Kakoi crmocod MHOKECTBEHHOTO JJOCTYIIA
IIPUMEHATCA B 9TUX CUCTEMAX?

16. OnHuM U3 BUJOB paarocBsa3u Ha Oombiine paccrosiHue B YKB u CBY nuanazonax sBisitoTcs
panuopeneitble JJMHAN CBA3H. OJHUM U3 OCHOBHBIX [1APAaMETPOB BIIMSIOIINAM Ha
pactpocTtpaHeHue paanoBoiiH B PPJI aBnsiercs pagnyc 30061 @peHens — paguyc dJUIMIICOU1a
BpalleHNs, CQOPMHUPOBAHHOTO B IPOCTPAHCTBE PAMOBOIIHON PACIIPOCTPAHSIOIIEHCS OT
paauoneperaTuvKa 10 NpUEeMHHUKA.

Paccunrate panuyc 30Hb1 @peHens

R=17.3

F —gacrora (I'T')

S— paccrosinue oT nepenaTuuka 10 30HbI DpeHens (Km)
D— paccrosiHue OT mpueMHHKa 10 30HbI DpeHens (kM)
eciu F=81Tn

S=D =12 xkm

Tab6muna 2 — UcxoaHble JaHHBIE

Howmep BapuanTa

1 2 3 4 5 6 7 8 9 0

Yacrora F,IT1
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71.76 | 81.86 6 5.2 7.9 14.4 7.25 15.35 8.4 7.9

Paccrosuue D=S, km

12 8 15 13 18 11 16 17 19 13
OnueHka/6amtbl’ Kpurepuu ouennBanus
Omauuno Pabora BbITIOJIHEHA TIOJHOCTHIO, 03 OIMOOK (BO3MOXKHA OZIHA HETOYHOCTb, OITUCKA,

HC ABJIAOIIAsACA CICACTBUCM HCIIOHUMaHUs MaTepHana).

Xopomo PabGoTa BEITOTHEHA IIOJHOCTBIO, HO 000CHOBaHHU IIIar0B peucHd HEAOCTATOYHBI,
JonylicHa oJjHa Herpy6a51 OIINOKA MU ABa-TpU HCAOUCTA, HC BIUAIOIINX Ha
IMPaBHUJIbHYIO MOCJICA0BATCIBHOCTD paccy;xz[eﬂnﬁ.

Yooenemeopumensno | B pabote nonyueHo 6osee ogHoM rpy0Ooii ommOKy nim 6osee AByX-Tpex
HEI0YETOB, HO 00YJAONIMICS BIafeeT 0013aTeIbHBIMH YMEHHUSIMHE 110 ITPOBEPSIEMOM
TeMe.

Heyoosnemeopumenwvno | B pabote ecTb rpyOble OUTMOKH M HEAOUETHI
W
KoHTposnbHas paboTa He BHINOJHEHA.

4. Kpurepyu ¥ IIKaJa OLEHMBAHHUA Pe3yJbTATOB OOYYEeHHS] MO IMCHMILINHE
(MOyJII0) P MPOBeIeHUM NPOMEKYTOYHON ATTECTALNH

KpuTepnu u 1ikana OleHHBAHHS PEe3YIbTATOB OCBOCHUS AUCIHAIINHEI ( MOI[VJ'ISI)

_C 3a4eTOM
Ecnu oOyuaronuiicss HaOpan 3a4eTHOE KOJIMYECTBO OallJIOB COTJIACHO YCTaHOBJIEHHOMY
JMara3oHy M0 AUCIUTUINHE(MOJIYITIO), TO OH CYMTAETCS aTTECTOBAHHBIM.

Ouenka Bajbl Kputepuu ouennBanus
Habpano 3aueTHOE KOIMYECTBO OAJIOBCOTIIACHO
3aumeno 60 - 100 p
YCTaHOBJICHHOMY JIHAINa30Hy
3aueTHOE KOJIMYECTBO COTIACHO YCTAaHOBJICHHOMY
Hezaumeno menee 60

Jrana3zoHy 0anioB He HaOpaHO

5. 33}18HI/IH JMATHOCTHYECKOH padoOThIAJS OLIEHKH pe3yJbTaTOB Oﬁy‘leﬂl/lﬂ mo

AUCHMILIMHE (MOAYJI0) B PpaMKax BHYTPeHHell He3aBHCHMMOH OLCHKH KadecTBa
o0pa3oBaHus

®OC conepXuT 3agaHusl Ul OLEHMBAaHUSA 3HAaHUM, YMEHUH M  HAaBBIKOB,
JEMOHCTPUPYIOIUX  YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIMH M MHIUKAaTOPOB HUX
JOCTHKEHUS B IPOLIECCE OCBOCHMS TUCIUIUTMHBI (MOYJIS).

Kommnexkt 3amanuii pa3paboTaH TakuM o00pa3oM, UYTOOBI OCYLIECTBUTH NPOLEAYPY
OLICHKH KaXKIOW KOMIIETEHIUH, (HOPMUPYEMBIX NUCHUUIUIMHON (MOIysieM), y OOy4arolerocsin
MUCbMEHHOU (hopme.

CopepxaHre KOMITJIEKTa 33JaHUH BKIIIOYAET:TECTOBbIE 33JaHUSI U pacueTHhIE 3aJauH,

5
[lIxana oyenusanus onpedensemcs pazpabomuuxom @OC
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KomnuekT 3aganuii 1MarHocTu4eckoi padorsl

KomneteHuua [1K-5 CriocobeH ocylecTBIATh UCIIBITAHUS PAINOIEKTPOHHBIX CUCTEM U
KOMILJIEKCOB, aHAJIM3UPOBATh UX PE3YJIbTAThI

1. [TpomyckHas ClIOCOOHOCTh PaIHOCUCTEMbI HE 3aBUCHT OT
a) COOTHOIIEHHS CUTHAJ/IIYyM

b) TIlosocer curnana

C) MOIIHOCTH CUTHAJIA HA BXOJIE CHCTEMBI

d) AHTEHHOI cHCTEMBI

2. OTHOIIIEHHE SHEPTHK OUTa K IUIOTHOCTH IIyMa M3MEPSACTCS B
a) Br/(out/cex)

b) Br/Tu

c) JIo

d) Br

3. DHeprerndeckas 3PPEKTUBHOCTh KAKOTO BUIa MAHUITYJISIIAN BBIIIE
a) BPSK

b) QAMS8

c) 16PSK

d) QAM64

4, B coorBeTcTBHHM ¢ TeopeMoii KoTebHUKOBA [Tt BOCCTAHOBJIEHHS CHTHAJIA 10 €70
OTCYCTaM 4aCTOTa JUCKPETU3AlUU JOJKHA 6BITI)
a) 1/2Fmax
b) 10Fmax
c) 1/Fuecymeit
d) 1/Fmonynupyromieit

5. Kakue ypoBuu monenu OS| 7 onuceiBaroT cranaapt nepefauu gannbix [EEE 802.11

1) MpukinagHoit
2)Ouznyeckuit
3)CereBoit

4) TlpencraBieHus

6. Kakoii muamna3on 4acToT BbIACICH /T pabOThI CTaHIapTa rnepeaadn aanusix Bluetooth

1) 2.4-2.486 T
2)5.2-5.3 Ty
3)433-434 TTH
4)446-446.1MTI'ny

7. Haiite onpenenenue tepmMuny LTE
LTE -

8. Mormunocts nepenatunka WI-FI Touku nocrymna B PO cocrasnser
1) 100mMBT

2) 10mBT

3) IBT

4) 0,5Bt

9. CKOJIBKO CYIIECTBYET CTaHJapTOB MOOMIIBHOM CBA3H
1)1G, 2G, 3G, 4G, 5G

2)1G, GSM, 3G, LTE, LTE —advanced, 5G

3) GSM, 3G,4G

10. Yro onpenensier cooTHomenne Xaprau-lllennona?
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