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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB UX JOCTHKEeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)
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Kon u Pe3yabTaThl 00y4eHHs 10 TUCHUILTHHE (MOILYJIIO)
K HAUMEHOBaHHUeE OeHoHbIE OueHovyHbIE
ON H HaHMEHOBatHe HHIMKATOpPa(0B) CPEICTBA TEKYIIEro cpeacraa
KOMHETCHITHH AOCTHKEHUSA P y MPOMeKYTOYHOM
1 3uamp Ymemo Bnaoemo KOHTPOJISA
KOMIEeTeHIH U aTTrecTalMu

METOJIUKU IIPOBOJIUTH HaBBIKAMU - KOMIUICKT 3aIaHUM

MK-5 HUCIIBITAHUN HUCIIBITAHUSA MIPOBEICHUS AT BBITOJTHEHI
. nabopaToOpHBIX padoT;
PanvoOdIIEKTPOHHBI | PAIUOINEKTPOHHBIX | UCIIBITAHUN U .
- TECCTOBBIC 3a1aHUA,
CHOCO6eH OCYH.[CCTBHHTB I/II['].HK.5 X CUCTEM CUCTEM U aHaJIn3a ux - THITOBBIC 3aaHUs
UCIIEITAHNS KOMIUJIEKCOB U pe3ynbTaToOB [0 BapUaHTaM
IIpoBoguT ananus aHAIM3UPOBATH UX JUJTSL BBITIOJTHEHUS
PaZANOIICKTPOHHBIX acyeTHO-rpauyecKoii
paboThI pe3yabTaThl p p p Pe3ysbTaThl TEKYIIETO

CHUCTEM U KOMILIEKCOB, GeCTPOBOHBIX paboTEI; KOHTPOISE
AHAJIM3UPOBATH UX CHCTEM TIepeaaun
pe3yabTaThl uHhopManun

1 .
Vkasvieaiomesa monvko me unouxamopol, Komopule 3aKpeniensl 3a OUCYUNIUHOU (Mooyiem) 6 coomeemcmeuu ¢ PIT/[
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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
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3. Kputepuu u mkaJjia oneHMBaHHUs 3a1aHUIl TEKYIIEr0o KOHTPOJIsA

3.1 Kpurepuu ¢ 1iKaia OneHUuBaHus J1a00paTopHbBIX pPadboT

[Tepeuens 1abOpaTOPHBIX PadOT,0MHCAHUE TOPSAKA BBHIMOTHCHHS U 3alIUTHl 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
OUOC 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

4
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Momnocts nepegatunka Py, BT

0,01 25 25 0.5 1 0.1 0,01 25 0.5 0.1
Gy — K03 GUIUEHT YCUIICHUS TIEPeIAIONIeH aHTEHHBI
10 8 2 5 6 4 8 7 4 3

Grecy — KO3h(DHUITUEHT yCUIICHUS TPUEMHON aHTCHHBI.

8 6 4 0 3 8 6 3 2 7

OnmHa W3 OCHOBHBIX IPOOJEM IOCTPOCHHS OECHpPOBOAHBIX CHCTEM IIEpeladyd JaHHBIX 3TO
pelIeHne 3aJauu JocTyna OOJBIIOro KOJMUYECTBA II0JIb30BATENIEHl K OrpaHUUYEHHOMY pecypey
cpenbl nepegaun — yacrore. Onumure padboTy 4 OCHOBHBIX METOJI0OB MHOYKECTBEHHOI'O JIOCTYTIA
aOOHEHTOB K Ccpejie Mepeiauul JaHHBIX.

CriyTHUKOBBIE CHCTEMBI Ul BBIBOJAa KOCMHUYECKHMX amlapaToB HUCIOJIb3YIOT 4 BuUIa OpOUT:
HU3KOOpOUTANIbHBIE, CPEIHEOPOUTAIBHBIE, T€OCTAIIMOHAPHBIE M SuMnTHYecKue. Kakoil BHI
OpOUT HUCIOJIB3YET CIYyTHUKOBAsI CHCTEMa cBsi3u iridium?

Cornacuo pexomengarmu MCD R P.525-2 «Pacuer ocnabnenusi B CBOOOJIHOM TPOCTPAHCTBE
JUIL JTMHAW CBS3M MEXIy aOOHeHTamMH ocialiieHHe B CBOOOJHOM IPOCTPAHCTBE MEXKIY
M30TPOITHBIMU aHTCHHAMH, HAa3bIBAEMOE TAK)XE€ OCHOBHBIMHU IMOTEPSMH TEepeaaddl B CBOOOIHOM
IPOCTPAHCTBE PACCYUTHIBAIOT CIEAYIOIIUM 00pa3oM:

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

f — gacrora curnana

d — paccrosiue

L — notepu cBOGOJHOM MPOCTPAHCTBE

Paccunrarh 3aTyxaHue Ha Tpacce pacpOCTpaHEHUsl CUTHajIa MKy 2 abOHEeHTaMu

CornacHo pekomengammu MCD R P.525-2 «Pacder ociabieHuss B CBOOOIHOM MPOCTPAHCTBEY
Ha OCHOBE PaCIpPOCTPaHEHHUs PAIMOBOIH B CBOOOJIHOM MPOCTPAHCTBE HAIPSHKEHHOCTH MOJIS MPU
3aJJaHHOM M30TPOITHO M3ITy4aeMOI MOIIHOCTH TIepeIaTINKa PACCUYUTHIBACTCS KaK:

E=P,—-20log(d)+748 (2)
Mor1HOCTb, TOIBOAMMAS K M30TPOITHOM aHTEHHE MPUEMHUKA MIPH 3a1aHHOM HAMPSHKEHHOCTH
OIS

P, =E—20log(f)-167.2 (3)
PaccuntaTts MOITHOCTH Ha BXOJE PAAHONPHUEMHOTO YCTPOHUCTBA UCXO/SI U3 UCXOIHBIX JaHHBIX
(cm. Tabmuiy 1).
Ecnu B TuHUM CBSI3U MCTIONB3YIOTCS aHTEHHBI UMeIoIne KOd(D(PUIIMEHT yCUIIeHUsI OTIIMYHBIA OT
0, TO s pacdeTa MoTeph B CBOOOHOM MTPOCTPAHCTBE UCTIONB3YyETCs Ceayromas Gpopmyna:

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

rae Gy — kodddunment ycunenus nepeaaroieil aHTeHHbI; Grecy — KO0I(DPUIIMEHT ycUIeHUS
MIPUEMHOMN aHTEHHBI
K — koHcTaHTa, KOTOpas 3aBUCUT OT €JIMHHI] U3MEPCHHS YaCTOThI H PACCTOSHUS:
* JUJISl 4AaCTOTHI, BeIpaykeHHOM B [T, 1 paccTosHUS, H3MEPSIEMOT0 B KUJIOMETpaX, KOHCTaHTa
paBHa 92.45;
* JIUISl 4aCTOTHI, BeIpaykeHHOU B MI 11, 1 paccTosIHHSI, U3MEPSEMOro B KWIOMETPax, KOHCTaHTa
paBHa 32.4;



* I 4aCTOTBHI, BeIpaxeHHON B MI 11, M pacCTOsIHUS, U3MEPSAEMOI0 B METpax, KOHCTaHTa paBHA -

IZ)Z,;JSCi.I/ITaTB MOTEepU B CBOOOTHOM MPOCTPAHCTBE (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
08 |[ 16 ‘ 18 ‘ 07 [[ 12 ||| 15 || 18 || 17 || 165 ‘ 1,95
Gy — koaddunment ycunenus Zyxel
10 8 2 5 6 4 8 7 4 3
Grecv — K03 Gumment ycunenus 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 — MoIHOCTh TiepenaTunka, 1bm (dBm) Zyxel
20 20 20 20 20 20 20 20 20 20
Precv — YYBCTBUTENBHOCTH MpueMHUKa ZyXel Ha ckopoctu nepenaun 300 Mout/c,
nbu (dBm)
-61 -59 -60 -58 -60 61 -62 -55 -58 -56

MoITHOCTh nepenaranka Qualcomm Atheros QCA61x4A Ha ckopoctu 300 MouTt/c

20 20 20 20 20 20 20

20

20

20

Mobwurt/c, n1bm (dBm)

qyBCTBUTENbHOCTH NprieMHIKa Qualcomm Atheros QCAG61x4A na ckopoctu nepenayn 300

-95 -86 -86 -86 -86 -80 -89




6. IlonmHOe ypaBHEHHE PHEPrETHUECKOTO MOTEHIMANA JTUHUM CBSI3M MOXKHO 3alKCaTh CICAYIONINM
obpazom
Rr B Llr +Gtr B Lbf +Grecv — Loy =SOM + R, (5)

recv recv

rae Py — MomHOCTh mepenarunka, 1bm (dBm); Ly — morepu curHana B aHTEHHOM KaOele u
pazbemax mnepenatomero Ttpakta, n1b (dB); Gy — kosdduiueHT ycuiaeHus nepenaroiei
anTeHssl, 1b (dBi1); Ly — motepu B cBo60aHOM TipocTpanctBe, 1b (dB); Grecy — K03 dummeHt
ycuiieHus: npueMHoi aHTeHHbl, Ab (dBi); Ly — moTepu curHaia B aHTEHHOM KaOele H
pa3zpemax npuemHoro tpakra, Ab (dB); SOM — 3amac Ha 3amupanue curaana (SOM, System
Operating Margin), 1b (dB); Prcy — YyBCTBUTENBHOCTh NMPUEMHHUKA IMPHU JAHHOW CKOPOCTH
nepenaun, 1bm (dBm)

PaccunTtath BO3MOKHOCTH paOOThI KaHasIa CBSI3U JIMHON 0 KM MEXIYy TOYKOW JOCTyIa
Zyxel u OGecnpoBomubiM KimeHTOM ¢ amantepom Qualcomm Atheros QCAG61x4A Ha
MaKCHUMaJIbHOH CKOpPOCTH, MOAJIepKUBaeMoil O6ecripoBoaHoi ceTbio (300 M6wut/c). YerpoiicTa
paboraroT Ha N kanazne crannapra IEEE 802.11.

Pemenue:

1. OHpe[[eJII/ITB XAPAKTCPUCTHUKHU JIMHUHU CBA3U B HAIIPABJICHHMU TOYKA JOCTYIIA — KJIMHCT:
1.1. Haiit nmotepu B CBOOOJHOM MPOCTPAHCTBE 10 hopmyiie 4
1.2. Paccuurarh 3anac Ha 3amupanue st ckopoctu 300 Mout/c mo dpopmyie 5

2. OnpeaenuTh XapaKTePUCTHKH JTMHUU CBSI3W B HAIIPABJICHUH TOYKA JIOCTYIA — KIIMHET:
2.1. Paccuurath 3anac Ha 3amupanue st ckopoctu 300 MouT/c mo dpopmyie 5

7. Onpepenure MaKCHMAaJbHOE pAcCTOSHHE, HAa KOTOPOM JIMHUS CBs3M Mexay Zyxel wu
Qualcomm Atheros QCA61x4A 6ynet ctabuiibHO paboTaTh B 000MX HANpPaBICHUSMX.

Pemenue

7.1 IIpou3sBecTH pacyeT NoTepb B CBOOOAHOM MTPOCTPAHCTBE JJIs JINHUU CBSI3H, B KOTOPOI
NepeaonMM  yCTpOrCTBOM siBiisieTcst ZyXel, mpuemubiM ycrpoiictBom Qualcomm  Atheros
QCAG61x4A o popmyne 5

7.2 Tlo ¢popmyre 4 HalTH JATBHOCTH CBSI3U

7.3 Cnenath pacueT Juis epejadyd B 0OpaTHOM HaIlpaBICHUU

7.3 Haiitu 1ajbHOCTE CBSI3HU
8. OIHMM M3 HE JTULEH3UPYEMBIX IMANa30HOB YacTOT siBisgeTcsd nuanazoH PMR 446-446,1 MI'n,
B HEM BBIJIEJIEHO 8 KaHaJOB ¢ nojocoi nponyckanus 12,5xI'm. C xakoil 1enpto nepBbli KaHa
cMeleH Ha 6,25 kI['11 oTHOCHTEIIbHO Hayajla Juana3oHa?
9. Ha xakoil uactoTe paboTalOT MPOMBIIIJICHHBIE PaJUOMOAEMbI COIJIACHO HOPMATHBHO-
npaBoBbIX akToB ['KPY PO?
10. B cranpapre 802.11, xak u B jr000M JpyroM Iu(ppPOBOM CTaHIApTE MEpeAayd JaHHBIX
UCTOJb3yeTCsl TMakeTHas TMepenada AaHHbIX. OnumwMre CTpyKTypy paboThl cTaHAapTa Ha
(U3UYECKOM YPOBHE.
11. CornacHo cnenudukanuu crangapra 802.11 B PO ngomyctumas MOIIHOCTH NepegaTyuka
coctapnsier 100 MBT uto coctaBnsier 20 dBm. Kakas mouiHocTs Oyner Ha BXOJe MPUEMHOIO
ycTpoiicTBa, eciu 3HaueHue napamerpa RSSI (received signal strength indicator) -74 dBm?
12. CornacHo oTHomeHuto Xaptiau-lllenHoHa npenenabHas NTPOMyCKHasi CIOCOOHOCTh CHUCTEMBbI
nepeaayy JaHHbBIX OIpeJenseTcs o Gpopmyie:

C:M-B-Iogz(1+%j, rae (6)

M — KOIMYECTBO HE3aBUCUMBIX IIOTOKOB JaHHBIX
B — nponycknast ciocoOHOCTH cuctembl, MI't

S
 — OTHOIIICHHE currai/mym, dBm



OnpenenuTh MaKCUMaJIbHYIO CKOPOCTb cUCTeMBI i ctanaapTa 802.11n ecnu oTHOIIEHNE
s
CHHAJI/IITyM 5= 20 dBm

13. Cornacuo cnenudukanuu crangapta 802.11 kakue BUABI MOIYJIAIMHN TPUMEHSIOTCS B ATOU
cucreme?

14. OgHOM W3 IMIMPOKO HCIONB3YEMBIX CHCTEM CBSI3U OJNMDKHETO pajaudyca JCHCTBUS SBIACTCS
cucrema ZigBee. Kakue ypouu mozenu OS] 7 onuceiBaeT 1aHHAst CUCTEMA.

15. TpaHKMHroBbIE CHCTEMBl CBSI3M OJHHM U3 HaubOoyiee IIMPOKO IPUMEHSIEMBIX CUCTEM
npodeccuoHanbHON CBsi3u. OHM XapaKTepU3yHOTCSd BO3MOYKHOCTBIO OJHOBPEMEHHOH paboThI
HECKOJIbKMX a0OHEHTOB Ha oOjxHOW wyactore. Kakoil cmoco0 MHOXECTBEHHOIO JOCTyma
IPUMEHSTCS B 3TUX CUCTEMax?

16. OnHuM U3 BUJIOB paguocBs3u Ha Ooisblune pacctosHue B YKB u CBY auanasonax siBisitoTcst
panuopeneiiHple JUHUM CBA3M. OJHUM M3 OCHOBHBIX IIapaMETPOB  BIMSIOIIMM  Ha
pacupoctpaHeHue paauoBoiH B PPJI saensercs paguyc 30HbI DpeHens — paguyc dIUIMIICOMAA
BpalleHUs, C(HOPMUPOBAHHOIO B IPOCTPAHCTBE PAJMOBOJIHON pPACIPOCTPAHSIOIIEHCS OT
paauonepeaTuvKa 10 IpUEMHUKA.

PaccuuTats paguyc 30Hb1 @penens

R=17.3 15D
FS+D

(7)

F —gactora (I'Tm)

S — paccrosiHUE OT nepenaTyrKa 10 30HbI DpeHens (Km)
D — paccrosinue ot npreMHHKa /10 30HbI Openens (kM)
ecmu F=8ITn

S=D =12 kM

Tabmuua 2 — McxonHple 1aHHbBIE

Howmep Bapuanra

1 2 3 4 5 6 7 8 9 0

Yacrora F, [T

71.76 | 81.86 6 5.2 7.9 14.4 7.25 15.35 8.4 7.9

Paccrosinne D=S, km

12 8 15 13 18 11 16 17 19 13

Tabmuma 1 — UcxonHble TaHHBIE

Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0

Yacrora f,MI'11

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 niepenatanka Py, BT
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7.

10.

11.

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
pellIeHre 3aa4u JO0CTyna OOJIBIIOr0 KOJMYECTBa IOJIb30BaTENC K OTPaHUYCHHOMY PECypCy
cpensl nepenaun — yacrore. Onumure padboTy 4 OCHOBHBIX METOJIOB MHOXKECTBEHHOT'O JIOCTYIIA
a0OHEHTOB K cpejie Tiepe/iayn JaHHbIX.

CryTHUKOBBIE CHCTEMBI U BBIBOJAa KOCMHUYECKHX arllapaToB HCIONB3YIOT 4 BHUIa OpOUT:
HU3KOOPOUTANIbHBIC, CPEeIHCOPOUTANILHBIC, T€OCTAIMOHAPHBIC W 3JumMNTHUecKue. Kakoi BuUI
OpOWT UCIIONIB3YET CIIYTHUKOBAsI CUCTEMa CBsi3u iridium?

Cornacno pexomennanuu MCD RP.525-2 «Pacuer ocnabneHusi B cBOOOJHOM MPOCTPAHCTBE
JUIS JIMHUU CBSI3M MEXIy a0OHEHTaMH OcCia0lieHue 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)

f — gacrora curnana

d — paccrosiHue

L — notepu cBOGOJHOM MPOCTPAHCTBE

Paccunrars 3aTyxaHue Ha Tpacce pacpOCTPaHEHHUs CUTHANIA MEXTY 2 aDOHEHTaMU

Cornacuo pexomengannu MCD RP.525-2 «Pacuer ociabieHust B CBOOOJHOM IIPOCTPAHCTBE)» Ha
OCHOBE PacHpOCTPAHEHUS! PATUOBOJIH B CBOOOJHOM IPOCTPAHCTBE HAIMPSKEHHOCTh MOJS MpU
3aJJaHHON M30TPOITHO M3ITy4aeMON MOIIHOCTH TepeAaTINKa PACCUMTHIBACTCS KaK:

E=P, —20log(d)+74.8

MOH_IHOCTB, nmoaBoamnmas K HSOTpOHHOfI AHTCHHC IIPUEMHUKA IIpU 3aJJaHHOM HAIPs’KCHHOCTU
IIOJIA:

P, = E—20log(f)-167.2

Paccuntars MOIIHOCTH Ha BXOJE PAAHONPHUEMHOTO YCTPOHCTBA UCXO/SI U3 UCXOIHBIX JAHHBIX
(cm. Tabmuiy 1).
Ecnu B TMHUM CBSI3U MCTIONB3YIOTCS aHTEHHBI UMEIoNTHe KOAGOUIIMEHT YCUIIEHUS! OTIMYHBINA OT
0, To Ay pacyera nmoTeps B CBOOOTHOM MTPOCTPAHCTBE UCIIOIB3YETCS cienytomas Gopmyna:

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

recv
rae Gy — ko3¢ ¢uImeHT ycuieHus nepenatomieil antreHHbl; Greey — K03 puineHT ycunenus
MIPUEMHOMN aHTEHHBI
K — KxoHcTaHTa, KOTOpas 3aBUCHUT OT €IMHUI] U3MEPEHUS YaCTOThI U PACCTOSHHSL:
* IS 9aCTOTHI, BeIpakeHHOU B I'T'1I, 1 paccTOSIHUS, H3MEPSIEMOTO B KIIIOMETPax, KOHCTaHTa
paBHa 92.45;
* TS 9aCTOTHI, BRIpakeHHOU B MI'11, M pacCTOSHHS, U3MEPSIEMOTo B KHJIOMETpaX, KOHCTAHTa
paBHa 32.4;
* TS 9aCTOTHI, BEIpakeHHOU B MI'11, M paccTOsIHHS, M3MEPSEMOTr0o B METpax, KOHCTaHTa paBHa -
27,55.
Paccuurtars notepu B cBOOOIHOM MpoCTpaHCTBE (M. Tabnuiy 1)



Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0
Nekanana
1 2 3 5 6 7 8 4 5 6
Paccrosinue d, km
0,8 1,6 1,8 0,7 11 1,5 1,8 1,7 1,65 1,95
Gy — xoaddurmeHT ycuienus Zyxel
10 8 2 5 6 4 8 7 4 3
Grecv — K03 Gurment ycumnenus Qualcomm Atheros QCA61x4A
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 nprieMHKKa ZyXel Ha ckopoctu nepenaun 300 Mout/c, 1bm
(dBm)
-61 -59 -60 -58 -60 61 -62 -55 -58 -56

MoOITHOCTH repeaaranka Qualcomm Atheros QCA61x4A na ckopoctu 300 MouTt/c

20 20 20 20 20 20 20 20 20 20

4yBCTBUTENbHOCTH pueMHrka Qualcomm Atheros QCA61x4A na ckopoctu nepeaaun 300
Mobwurt/c, n1bm (dBm)

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

12. [TonHOE ypaBHEHHE PHEPTETUYECKOTO MOTEHIMANA JTHHUH CBSI3U MOKHO 3aIllHCaTh CIETYIOIIUM
obpazom

Rr - Ltr + Gtr - Lbf +Grecv -1 =SOM + I:)recv (5)

recv

rae Py — MomHoCTh mepenarunka, 1bMm (dBm); Ly — morepu curHana B aHTEHHOM KaOelne u
pazbemax mnepenatomero Ttpakta, n1b (dB); Gy — kosdduimeHT ycuneHus mepenaroniei
antennsl, 1b (dBi); Ly — motepu B cBo60gHOM npoctpancTBe, Ab (dB); Greey — K03 duriuent
ycwieHus: nipueMHoi anTeHHbI, Ab (dBi); Ly — moOTepu curHama B aHTEHHOM KalOele H

pa3zpemax npuemHoro tpakra, Ab (dB); SOM — 3amac Ha 3amupanue curnana (SOM, System
Operating Margin), 1b (dB); Prcy — YyBCTBUTENBHOCTH NMPHUEMHHUKA TMPHU JTAaHHOW CKOPOCTH
nepenaun, 1bm (dBm)
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PaccuntaTh BO3MOKHOCTh pabOTHI KaHala CBSA3M JUTHHOW 0 KM MEXITy TOYKOH JOCTymna
Zyxel wu OGecnpoBoaubiM kiueHTOM ¢ amantepoMm  QualcommAtherosQCA61x4A  Ha
MaKCHUMaJIbHOH CKOpPOCTH, MOAJIepKUBaeMoil O6ecripoBoaHoi ceThio (300 M6wut/c). YerpoiicTa
paboraroT Ha N kanane crannapra IEEE 802.11.
8. OHUM M3 HE JTUIEH3UPYEMBIX JIMANa30HOB YaCTOT siBiigeTcs nuamna3oH PMR 446-446,1 MI'n,
B HEM BBIJICJICHO 8 KaHAJIOB ¢ mojocoi mpomyckanus 12,5kI'u. C Kako 1eJIb0 MEePBBIM KaHa
cMelIeH Ha 6,25 k[T OTHOCUTEIIEHO Havajla qrama3oHa?
9. Ha xkakoii uactoTe paboTalOT MPOMBIIIJICHHBIE PAaJUOMOAEMbI COIJIACHO HOPMATHBHO-
npaBoBbIx akToB ['KPY PO?
10. B cranmapre 802.11, kak u B a1000M JIpyroM HU(PPOBOM CTaHAAPTE NEpenayd JTaHHBIX
UCTIONIB3YETCSl TMaKeTHas mepefada AaHHBIX. OnumuTe CTPYKTYpy pabOThl cTaHAapTa Ha
(bu3nYECKOM YpOBHE.
11. CornacHo cnenudukanuu crangapra 802.11 B PO gomyctumas MOIIHOCTH NepegaTyuka
coctaBisier 100 MBt uto cocraBmser 20 dBm. Kakas MomHocTh OyneT Ha BXOJAE MPUEMHOTO
yCTpOMCTBa, eciiu 3HaueHue mapamerpa RSSI (received signal strength indicator) -74 dBm?
12. Cornacuo otHomenuto Xaptinu-lllenHoHa mpenenbHas MPOMYCKHAs CHOCOOHOCTh CHCTEMBbI
nepeaun JaHHBIX OMpeIesseTcs Mo Gopmylie:

C=M-B-log, 1+% , rae (0)

M — KONIM4YECTBO HE3aBUCUMBIX IIOTOKOB JJAHHBIX
B — nponycknast cnocobHOCTH cuctemsl, MI't

S

 — OTHOLICHHE currai/mym, dBm

Onpenenutb MakCUMaJbHYIO CKOPOCTb cUCTeMbl 11l craHgapra 802.11n ecnu oTHomieHue
s

cunan/mym — = 20 dBm

13. CornacHo cneunduxanuu cragaapra 802.11 kakue BUIbI MOLYISLUU IPUMEHSIOTCSL B 9TOU
cucreme?

14. OnHOI M3 MIKMPOKO MCHOJB3YEMBIX CHCTEM CBA3HM OJM)KHEro paaunyca NEHCTBUS SBISETCS
cucrema ZigBee. Kakue ypoBuu mozenu OSI 7 onuceiBaeT 1aHHAsi CUCTEMA.

15. TpaHKHHIOBBIE CHUCTEMBI CBSI3U OJHM M3 HamOojee IIMPOKO NPUMEHSEMBIX CUCTEM
npodeccuoHanbHON CBs3u. OHM XapaKTEpU3YIOTCS BO3MOXKHOCTBIO OJHOBPEMEHHOH pabOThI
HECKOJIbKUX aOOHEHTOB Ha ojHoW uyactore. Kakoil cnoco® MHOXECTBEHHOIO JIOCTyIa
IIPUMEHATCA B 9TUX CUCTEMAX?

16. OnHuM U3 BUJIOB paauocBs3u Ha Oosnbiine paccrosHue B YKB n CBY auanasonax siBisitoTcst
panuopeneiiHple  JIMHMM  cBsi3u. OJHMM M3 OCHOBHBIX IIapaMETpPOB  BIUAMOIIMM  Ha
pactpoctpaneHne paanoBoiH B PPJI sBisgerca paguyc 30HbI @peHens — paanyc ILIUIICOUIA
BpaleHus, c(HOpPMUPOBAHHOIO B MPOCTPAHCTBE PAJUOBOJIHOM pacmpocTpaHsomeiics ot
paauoneperaTuvKa 10 NpUEeMHHUKA.

Paccunrate pannyc 30Hb1 @penens

R=17.3 )

F —uacrora (I'T')

S— paccrosiHue OT nepenaTyuka 10 30HbI OpeHens (kM)
D— paccTosiHue OT pueMHHKa 10 30HbI Dpenenst (KM)
eciu F=8TITn

S=D =12 xm
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Tab6muna 2 — cxoaHble JaHHBIE

Howmep Bapuanta
1 2 3 4 5 6 7 8 9 0
Yacrora F,IT1x
71.76 | 81.86 6 5.2 7.9 14.4 7.25 15.35 8.4 7.9
Paccrosune D=S, km
12 8 15 13 18 11 16 17 19 13
OnueHKa/6aLIbl Kpurtepuu oneHuBanus
Omauuno Pabota BbITIOJIHEHA TOHOCTHIO, 03 OIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMTUCKA,
HE SIBJISIONIASCS CIICACTBHEM HENOHHUMAHMS MaTepuaa).
Xopowo Pa6oTa BbINONHEHA TOJHOCTHIO, HO 000CHOBAHMUS IIATOB PEIICHUS HEJOCTATOUHBI,
JIOMyIIeHa OJJHa Herpy0ast OlInOKa UK JIBA-TPU HEA0UYETa, HE BIUSIONINX HA
MPABIIBHYIO MOCIIEA0BATEILHOCTD PACCYKACHHIA.
Yooenemeopumensno | B pabote nonyiieHo 6osee ogHoU rpy0Ooii ommOKu nim 6osee AByX-Tpex
HEI0YETOB, HO 00YJAIOIIMICS BiIafeeT 0013aTeIbHBIMU YMEHHUSIMHU IO TPOBEPIEMOit
TEMe.
Heyoosnemeopumenwvno | B pabote ecTb rpyOble OUTHOKH M HEAOUETHI

W
KoHTposnbHas paboTa HE BHINOJIHEHA.

4. KpuTepnu U IKa/Jla OUCHUBAHHUA PE3yJbTaTOB Oﬁy‘-IEHI/Iﬂ nmo AUCHUIIJIMHE
(MO}Iy.]IIO) IIPpH MPOBCACHUH NPOMEKYTOUHOM aTTeCTALIMH

Kpurtepuu 1 mKkajga oueHUBaHNUS PE3YIbTATOB OCBOCHUS IUCIIUILIMHEI ( MOI[VJ'IH)

€ 3a4CTOM

Ecmu O6y‘l&IOH.[HI>iCH Ha6pan 3a4€THOC KOJIMYECTBO OAJNIOB COIJIACHO YCTAaHOBJICHHOMY
Auara3ony 1o I[I/ICI_II/IHJ'II/IHG(MOI[YJ'IIO), TO OH CHHUTACTCA aTTCCTOBAHHBIM.

Ouenka Bajuibl Kpurtepuu ouennBanus
Habpano 3aueTHOE KOJIMUYECTBO OAIOBCOIIACHO
3aumeno 60 - 100 p
YCTaHOBJIEHHOMY JIHANa30Hy
3adeTHOE KOJUYECTBO COTJIACHO YCTAHOBJIEHHOMY
Hezaumeno menHee 60
JIarna3oHy 0ajuioB He HAOpaHO

5. 3ajaHusl IMArHOCTHYeCKOW padoThl /UIA OLEHKH pe3y/bTaTOB O0y4YeHHs IO
AUCHHUILVINHE (MOAY/JII0) B PpaMKax BHYTPeHHeH He3aBHCHMMOH OLICHKM KayecTBa

o0pa3oBaHus

5
[lIxana oyenusanus onpedensemcs pazpabomuuxom @OC
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®OC comepxkuT 3aJaHus Il OLECHUBAHWS 3HAHWM, YMEHHM W  HaBBIKOB,
JNEMOHCTPUPYIOIIUX  YPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIMH M HMHIUKAaTOPOB HX
JIOCTH>KEHHS B TIPOLIECCE OCBOCHUS TUCIUTIIUHBI (MOIYJIs).

KomiuiekT 3amaHuii pa3paboTaH TakuM o0O0pa3oM, 4YTOOBI OCYIIECTBUTH IPOLENYPY
OIICHKU KXKIOW KOMIIETEHIIUH, (POPMUPYEMBIX NUCHUIUTHHON (MOIyNieM), y OOydarolerocss
MMCbMEHHOU (hopme.

ConeprkaHre KOMIUIEKTa 33JJaHUi BKJIFOYACT . TECTOBBIC 3a/IaHMsI M pacUETHBIC 3a/1a4H,

KoMiuiekT 3a1aHuil ITMATHOCTHYECKOI PadoThI

KomneteHuus [1K-5 CriocobeH ocyliecTBIATh UCHIBITAHUS PAIUOTIEKTPOHHBIX CUCTEM U
KOMIUIEKCOB, aHAIM3UPOBATh X PE3YIbTaTh

1. [IpomnyckHas cioCOOHOCTh PAJNOCHCTEMBI HE 3aBUCHT OT
a) COOTHOILEHHUSI CUTHAJ/IITYM

b) Iloaoce! curnana

C) MouHOCTH CHTHANA HA BXOJ/IE CHCTEMBI

d) AHTCHHOI CHCTEMBI

2. OTHoOIIEHHE SHEPTUU OUTa K IIOTHOCTH IIyMa U3MEPSETCS B
a) Brt/(6ut/cex)

b) Br/Tu

c) Mo

d) Br

3. BHGpFeTI/I‘IeCKa}I 9(1)(1)6KTI/IBHOCTB KaKoOro BuJia MaHUITYJISIHAUN BBIIIC
a) BPSK

b) QAMS

c) 16PSK

d) QAM64

4. B cootBeTcTBHHE ¢ Teopemoii KoTenpbHUKOBA [Tl BOCCTAHOBJICHHSI CUTHAIIA [0 €T
OTCYCTaM 4YaCTOTa JUCKPETU3AIMU JOJ’KHA OBITH

a) 1/2Fmax

b) 10Fmax

c) l/Fuecyueii

d) 1/Fmonynupyromieit

5. Kakue ypouu monenu OS| 7 onuceiBaroT cranaapt nepefaun ganueix [EEE 802.11
1) MpukinagHoit

2)Ouznyeckuit

3)CereBoit

4) IpencraBneHus

6. Kakoii muama3oH 4acToT BbIIEICH [T pabOTHI CTaHIapTa rnepeaadn Janusix Bluetooth
1) 2.4-2.486 I'T

2)5.2-531Tn

3)433-434 Ty

4)446-446.1MTI'

7. Haiite onpenenenue tepmMuny LTE
LTE -

8. Momnocts nepeaatunka WI-FI touku nocryna B PO cocrasnser
1) 100mMBT
2) 10mMBt
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3) 1Bt
4) 0,5Bt

9 CKOJIBKO CYIIECTBYET CTaH/IaPTOB MOOUIILHOU CBSA3U
1)1G, 2G, 3G, 4G, 5G
2)1G, GSM, 3G, LTE, LTE —advanced, 5G
3) GSM, 3G,4G

10 Urto onpenenser cootHomenue Xapriu-lllennona?
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