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1. Kputepuu u cpecTBa OLEHUBAHUS KOMIIETEHIMA M HHAMKATOPOB UX JOCTHKEeHHUsI, (DOPMUPYEMBIX TUCHUILIHHON (MOIy1eM)

Kon u Pe3yabTaThbl 00y4eHHs O TUCHUTIHHE (MOTYJIIO)
HANMEeHOBaHHe o Ouenovnble
KOILKP:) nl;izree:li)]l:;l{“e HHAUKATOPA(OB) cpe)chTllesgoT::lc;llflero cpeacTrBa
AOCTHKEHMSI NPOMEKYTOYHOI
s — 3uamp Ymemo Bnaoems KOHTPOJISI ATTeCTALN

I1K-5 NIO-1 mxs METOIUKHU IIPOBOJUTD UCIIBITAHUS | HABBIKAMU - KOMIUIEKT 3aJaHui Bomnpocs! k 3auery
Crioco0OeH oCyIecTBIATh MIPUMEHSET HCIIBITAaHUI PaavoOdIIEKTPOHHBIX MIPOBEICHUS IUIS1 BBITIOJTHEHUS Pesynprater
UCIIBITAaHUS METOINKH PaIMOIIEKTPOHHBIX | CHCTEM M KOMIUIEKCOB | UCTIBITAHUM W aHanu3a | J1a0opaToOpHBIX padoOT; | TEKYIIETO
PaAMOAIEKTPOHHBIX CUCTEM | HCIIBITAHUN CUCTEM Y aHAJIM3UPOBATH WX pe3yJbTaTOB - TECTOBBIE 33JaHUS; KOHTPOJIS
Y KOMIUIEKCOB, PaAMOIIEKTPOHHBIX HX pe3yJIbTaThl - TUTIOBBIC 331aHUS
aHaAJTN3UPOBATH CUCTEM 10 BapUaHTaM
UX pe3yJIbTaThl NJ1-2 - JUTSI BBITIOJTHEHHUS

IIpoBoauT ananus pacdeTHO-

paboThI rpacduyeckoii paboTEHI;

0ecTpOBOIHBIX

CHCTEM Iepeadu

HHpOpPMAITUH

V-3 ks

Bnaneer

HaBBIKAMHU

MIPOBECHHUS

WUCOBITAHUHN U

aHaIM3a ux

pe3yNbTaTOB




2. Ouenka ypoBHsi c()OPMHPOBAHHOCTHKOMIIETEHIUI (MHAUKATOPOB UX JOCTHKEHHS)

Iloka3zarenu IIIxaJjia 1 KpUTEPHHU OLEHKHU YPOBHA CHOPMHUPOBAHHOCTH KOMIIETEHU U (MHAUKATOPOB UX JOCTHKEHUS)

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 OCHOBHBIC 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 HEI0UeTaMH. | 3aJaHusl BBIIIOJIHEHBI B TOJTHOM 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. Kputepuu u mkaJjia oneHMBaHHUs 3aaHUIl TEKYIIEr0 KOHTPOJIsA

3.1 Kpurepuu 1 mkaiga oOneHuBaHus J1ad0opaTopHbIX padoT

[lepeuens nabopaTopHbIX pabOT, ONMMCAHUE TMOPSAKA BBIMOIHEHHS M 3aIIUTHI pabOTHI,
TpeOoOBaHUSI K pe3yiabTaTaMm paboThl, CTPYKTYpE U COACPNKAHHUIO OTYETA U T.M. TPEICTABIICHBI
B METOJMYECKUX Marepuaiax MO OCBOCHHUIO JUCHUIUIMHBI (MOAYJSI) MB DJIEKTPOHHOM Kypce
B OIOC MAY.

Ouenka/6anipl Kpurtepuu oneHnBanus

Omnuuno 3aganue BBITIOJIHEHO TIOJTHOCTBIO u MPAaBUIIBHO. Otuer o
71a00paTOPHOM/IPAKTHYECKOH paboTe MOJATrOTOBIEH KaYeCTBEHHO B COOTBETCTBHHU C
TpeboBaHnAMH. [10THOTa OTBETOB Ha BONIPOCHI IPEMOAABATEIS [P 3aIIUTE PaOOTHI.

Xopomo BaﬂaHI/Ie BBITIIOJITHCHO IIOJIHOCTBKO, HO HET AOCTATOYHOI'O 000CHOBAaHUS WIIH npu
BCpHOM pCHICHHMMU JO0NYyHICHA HCE3HAYUTCIbHAA OIIII/I6Ka, HC BJIMAOIIas Ha
MPAaBUJIbHYIO IMOCICA0BATCIIbBHOCTD paccymneHHﬁ. Bee TpG6OBaHI/IH, NpCABABIIACMBIC
K pa60Te, BBITITOJIHCHBI.

Yooenemeopumenvno | 3amaHus BBINOJHEHBl YaCTUYHO C omMOKamMH. J[eMOHCTpHUPYET CpeqHHH ypOBEHb
BBHINIOJIHEHHS 3aJiaHusi Ha J1abopaTOpHYIO/NPaKTHYECKyl0 padoTy. bonbmHHCTBO
TpeOOBaHUH, IPEIBIABISIEMBIX K 33/IaHHIO, BBITTIOJIHEHBI.

Heyoosnemeopumenwvro | 3anaHue BBIIOJHEHO CO 3HAUUTEIBHBIM KOJHMYECTBOM OIIMOOK HA HU3KOM YPOBHE.
MHuorue TpeboBaHus, PEIBIBISEMbIC K 33JIAHUI0, HE BBHITIOJIHEHBI.

Wi

3amaHne He BHITIOIHEHO.

3.2 Kpurepuu ¥ 1iKajia ONlCHUBAHUS PACYETHO-rpadruuecKkoil paboThl

[lepeueHb KOHTPOJIBHBIX 3a/laHUM, PEKOMEHJAlMM [0 BBIIOJIHEHUIO IPEICTABICHbI B
METOJMYECKMX MaTepHajax 10 OCBOEHUIO JUCIMIUIMHBI (MOAYJA) U B 3JIEKTPOHHOM Kypce B
OUOC MAY.

B ©OC BkIrO4EH TUIIOBOM BapHaHT KOHTPOJIBHOTO 3aJaHMs.

Bapuanm ona pacuema evibupaemcs no nocieoHell yugpe Homepa 3a4emHou KHUMCKU
cmyoenma.

Tabmuna 1 — UcxoaHble JaHHbBIE

Howmep BapuanTa

1 2 3 4 5 6 7 8 9 0

Yacrora f, MI'x

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 11 1,5 18 1,7 1,65 1,95

MoruHocTts nepenatumka P, BT

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




Gy — K03 HUIMEHT YCHIICHHS TIEpEIaolIeii aHTCHHBI

10 8 2 5 6 4 8 7 4 3

Grecy — KOI(DGUIIMEHT YCHIICHUS IPUEMHOM aHTEHHBI.

8 6 4 0 3 8 6 3 2 7

1. OnHa W3 OCHOBHBIX MPOOJEM IMOCTPOCHHS OECHpPOBOAHBIX CHUCTEM Tepeaadn
JAHHBIX 3TO PEHICHUE 33a4H JOCTYIa OOJBIIOr0 KOJUYECTBA MOJIb30BATEICH K OrPAaHHYCHHOMY
pecypcy cpeapl nepeaaun — yactore. Onumurte padoTy 4 OCHOBHBIX METOJI0B MHOXECTBEHHOTO
JIOCTyIa a0OHEHTOB K CpeJie Iepelavun JaHHBIX.

2. CIlyTHUKOBBIC CHUCTEMBI JUIsI BBIBOJA KOCMHYECKHMX AamllapaToB HUCIOJB3YIOT 4
BHJIa OPOHUT: HU3KOOPOUTAIBHBIC, CPEIHCOPOUTAIILHBIC, NeOCTAIIMOHAPHBIC M DILIUITHUCCKHC.
Kakoii Bu1 OpOUT HCIIOB3YET CITyTHUKOBAs clcTeMa cBsizu iridium?

3. Cormacao pekomenmanumun MCO R P.525-2 «Pacuer ocnabiieHust B cBOOOTHOM
MIPOCTPAHCTBEY» ISl TUHUH CBSI3U MEXKIy aOOHEHTaAMH OCJIa0JIeHHe B CBOOOJHOM TPOCTPAHCTBE
MEXJy HW30TPOIHBIMHA AHTEHHAMHU, HA3bIBACMOE TaK)KE OCHOBHBIMH IOTEPSMHU IEpeladd B
CBOOOHOM TIPOCTPAHCTBE PACCUUTHIBAIOT CIICYIOIIMM 00pa3oM:

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

f — vacrora curnana

d — paccrosinue

L — motepu cBOGOAHOM MPOCTPAHCTBE

Paccunrarh 3aTyxaHue Ha Tpacce pacnpOCTPAaHEHUS CUTHaIa MeXay 2 aDOHEHTaMu

4, CornacHo pexkomenmammu MCD R P.525-2 «Pacuer ocnabieHusi B ¢cBOOOIHOM
MPOCTPAHCTBE» HA OCHOBE pACIpPOCTPAHEHHUS pPATUOBOIH B CBOOOJHOM TMPOCTPAHCTBE
HaIpsSOKEHHOCTh TOJIS MPU  3aJaHHOMW HM30TPONHO H3JIYy4aeMOM MOIIHOCTH TepeAaTynKa
pPacCUMTHIBAECTCS KaK:

E=P,—-20log(d)+748 (2)

MomHOCTh, MOABOIMMAs K M30TPOIMHON aHTEHHE MPUEMHHUKA TP 33 IaHHOMN
HaIpPSKEHHOCTH MOJIS:

P, =E—20log(f)-167.2 (3)

Paccunrarh MOITHOCTH Ha BXOJIE PAAMONPHEMHOTO YCTPOHCTBA UCXO/ISI M3 HCXOIHBIX
TaHHBIX (cM. Tabmuiy 1).

5. Eciv B TMHUYM CBSI3M UCTIONB3YIOTCSI aHTCHHBI UMEIOIIHE KOY(DPUIIMEHT YCHIICHUS
oTnu4HbIN OT 0, TO IS pacueTa MOoTeph B CBOOOTHOM MPOCTPAHCTBE UCIIONIB3YETCs CIAeAYIoIIas

dbopmyna:

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

recv +

rne Gy — ko3¢ GuIHeHT ycuieHus nepenatomeid antreHHbl; Greey — K03 purineHt
YCUJICHUSI TPUEMHON aHTEHHBI

K — xoHcTaHTa, KOTOpas 3aBUCHUT OT €IMHUI] U3MEPEHUS YaCTOThI U PACCTOSHUS:
* IS 9aCTOTHI, BeIpakeHHOU B ['T'1I, 1 paccTOSIHUS, H3MEPSIEMOT0 B KHIIOMETPax, KOHCTaHTa
paBHa 92,45;
* TS 9aCTOTHI, BEIpakeHHOU B MI'1I, M pacCTOSTHMS, U3MEPSIEMOTo B KHJIOMETpaX, KOHCTAaHTA
paBHa 32.4;
* TS 9aCTOTHI, BRIpakeHHOU B MI'1I, 1 paccTOsTHHS, M3MEPSEMOT0 B METpaX, KOHCTAaHTa PaBHA -
27,55.

Paccuurare motepu B cBOOOIHOM MPOCTPAHCTBE (CM. Tabnuiy 1)
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Tabmuma 2

Homep BapuanTa

1 2 3 4 5 6 7 8 9 0
Ne xanaia
1 2 3 5 6 7 8 4 5 6

Paccrosinue d, km

0,8 1,6 1,8 0,7 1,1 15 1,8 1,7 1,65 1,95

Gy — kodddunment 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 — YYBCTBUTENBHOCTH MpueMHUKa ZyXel Ha ckopoctu nepenaun 300 Mout/c,

nbu (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

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

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

6. [TonHOE ypaBHEHME SHEPreTUUECKOr0 MOTEHIIMANa JIMHUK CBSI3U MOXKHO 3alucaTh
CJIeIyIOIINUM 00pa3om
Rr _Ltr +Gtr _Lbf +Grecv_L =SOM +R, (5)

recv recv
rne Py — momHocTs nepenaruuka, 1bm (dBm); Ly — nmotepu curnana B aHTEHHOM
kabelne u pazbeMax nepezaromiero tpakra, 1b (dB); Gy — xoapdunueHT ycunenus
nepenatomieit anrenusl, 1b (dBi); Lys — morepu B cBo6ogHOM mipocTpanctse, Ab (dB); Grecy —
Koa(purmeHT ycunenus npueMHon anteHHsl, 1b (dB1); Lyecy — moTepu curuana B aHTEHHOM
Kabene 1 pa3beMax mpueMHoro Tpakra, 1b (dB); SOM — 3anac Ha 3amupanue curnana (SOM,
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System Operating Margin), 1b (dB); Precy — 4yBCTBUTENBHOCTS IPUEMHUKA TIPU TAHHOU
ckopoctu nepenaun, 1bm (dBm)

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

Pemenue:

1. OnpenienuTh XapaKTEPUCTUKHU JIMHUU CBS3H B HAIIPABJIICHUU TOYKA JOCTYIA — KJIMHET:
1.1. Haiiti motepu B CBOOOTHOM MPOCTPAHCTBE 1O Gopmyre 4

1.2. PaccumnTaTth 3amac Ha 3amupanue ajs ckopoctu 300 Mout/c o ¢popmye 5

2. OnpenenuTh XapaKTePUCTUKHU JIMHUM CBSI3U B HAMPABICHUH TOYKA JOCTYIA — KJIUHET:
2.1. Paccumuratsh 3amac Ha 3amupanue s ckopocta 300 M6ut/c o ¢popmyne 5

7. Onpenenute MakCUMaJIbHOE PACCTOSHHUE, HA KOTOPOM JIMHHUS CBA3U MexAy ZyXel u
Qualcomm Atheros QCA61x4A Gynet ctabmiibHO paboTaTh B 000MX HANPABICHUSX.

Pemenue

7.1 Ilpou3BecTu pacyeT NoTepb B CBOOOJHOM IIPOCTPAHCTBE JJIs IUHHUM CBSI3U, B KOTOPOM
HepelaroIuM  yCTpoicTBOM siBisietcs: Zyxel, mpuemubim ycrpoiictBom Qualcomm Atheros
QCAG61x4A o dpopmyne 5

7.2 Tlo ¢hopmyiie 4 HalTH AANTBHOCTD CBSI3U

7.3 CaenaTh pacder [yl Nepeiayl B 00paTHOM HallpaBJIEeHUU

7.3 HaliTu majapHOCTH CBSI3U

8. OIHMM M3 HE JIMIEH3UPYEMBIX AHANa30HOB YacTOT sBisieTcss auana3oH PMR 446-
446,1 MI'u, B HeM BblJENEHO § KaHANOB C moJjiocoi mponyckaHusa 12,5kI'n. C kakol Lenbro
MepBbINA KaHall cMellleH Ha 6,25 kI 11 OTHOCUTENbHO Havyaja guana3oHa’?

9. Ha kakoii yactoTe paboTarOT MPOMBIIICHHBIE PAIUOMOIEMbl COTJIACHO HOPMATHUBHO-
npaBoBbIX akToB ['KPY PO?

10. B crangapre 802.11, xak u B m000M JApyroM LH(PPOBOM CTaHIApTE Mepeaadn
JTAHHBIX UCTIONB3yeTCs MaKeTHas nepenavya AaHHbiX. OMUIINTE CTPYKTYPY pabOThl CTaHIapTa Ha
(U3HUYECKOM YPOBHE.

11. CornacHo cnenupukanuu crangapra 802.11 B P® pomycTumas MOIIHOCTh
nepenarunka cocrapisger 100 MBT uto cocraBnser 20 dBm. Kakas momntHocTh OyAeT Ha BXoje
MIPUEMHOT0 yCTpolicTBa, ecnu 3HaueHue napamerpa RSSI (received signal strength indicator) -74
dBm?

12. CornacHo oTHomeHHio Xaptiau-llleHHOHa mpenenbHas MPOMYCKHAs CIIOCOOHOCTH
CHUCTEMBI TIepe/laul JaHHBIX OTpeesieTcs Mo GopMyIie:

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

M — KOJIM4€ecTBO HE3aBUCUMBIX TIOTOKOB JIaHHBIX
B — npomnycknas cnocoOHOCTh cuctemsl, MI 1

s
~ — OTHOIICHHE curHai/mym, dBm
Onpenenuts MakKCUMaJIbHYIO CKOPOCTh cUCTEMBI AJis ctanaapTa 802.11n ecnu
S
OTHOIIIEHWE CUHAJI/IITYM 5= 20 dBm

13. Cornacno cnenudukanuu crangapra 802.11 xakue BUIbI MOIYIISIMUA TPUMEHSIOTCS
B OTOU cUCTeMe?

14. OgHOM U3 MUPOKO UCTIOIB3YEMBIX CUCTEM CBSI3M OJIMKHETO pajuyca JeicTBUs
apnsercs cucrema ZigBee. Kakue yposau mozaenu OSI 7 onuceiBaeT jaHHas cucTeMa.

15. TpaHKUHTOBBIE CUCTEMbI CBS3M OJHHM M3 HauOoOJee IIUPOKO MPUMEHSEMBIX CHCTEM
npodeccuoHanbHOM cBsi3U. OHU XapaKTEPU3YIOTCS BO3MOXKHOCTBHIO OJHOBPEMEHHOH pPabOThI
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HECKOJIbKMX a0OHEHTOB Ha onxHOW wyactore. Kakoil cmoco0 MHOXECTBEHHOI'O [JOCTyma
IPUMEHSTCS B 3TUX CUCTEMaXx?

16. OmauM 13 BUIOB paauocBsi3u Ha Oonbiue paccrossHue B YKB u CBY nuamazonax
ABJISIIOTCSL pajuopelieiiHble JUHUM CBsA3U. OJHMM M3 OCHOBHBIX IApaMETPOB BIMSIOIIUM Ha
pacupoctpaHeHue paauoBoiH B PPJI aensercs pamuyc 30HbI DpeHens — paauyc 3JUIMIICOMAA
BpalleHHs, C(HOPMUPOBAHHOIO B IPOCTPAHCTBE PAJUMOBOJIHON pacHpoOCTpaHsIoIeicss ot
panuonepenaTynka 10 MpUeMHHKA.

Paccuutath paguyc 30Hb1 OpeHens

1S-D

R=17.3,|= 7
= (7)

S+D
F —uacrora (I'T'w)
S — paccrosiHUe OT nepenaTyrka 10 30H6I DpeHens (Km)
D — paccTosiHue OT pueMHMKA 10 30HbI PpeHenst (kM)
ecu F=8T1Tn
S=D =12 xm

Tabmuua 2 — McxonHble 1aHHbBIE

Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0

Yacrora F, [T

71.76 | 81.86 6 5.2 7.9 144 | 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'1q

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

Paccrosiaue 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 YCHIICHUS TIepeIaloNIe aHTCHHBI
10 8 2 5 6 4 8 7 4 3

Grecy — K02 GUIIMEHT YCUIIEHUS IPUEMHOM aHTEHHBI.




1. OpHa ¥3 OCHOBHBIX ITPOOJIEM MMOCTPOCHUS OECIIPOBOIHBIX CHCTEM IEpEIadl JaHHBIX TO
pelieHre 3aMadd OCTyma OOJBIIOr0 KOJIHWYECTBA IOJB30BATEICH K OrpaHHYCHHOMY
pecypcy cpeabl nepemaun — yactore. Omummmre paboTy 4 OCHOBHBIX METOOB
MHOKECTBEHHOT'0 TOCTYIIa aDOHEHTOB K CpeJie Mepeaadyn JaHHbIX.

2. CIyTHUKOBBIE CHCTEMBI IS BBIBOJA KOCMHUYECKHX alllapaToB HCIOJIB3YIOT 4
BU/Ia OPOUT: HU3KOOPOWTAIBHBIE, CPEAHEOPOUTATIBHBIE, T€OCTAIIMOHAPHBIE U DJUIHITHYECKHUE.
Kakoii Bu opOUT HCIIOIB3YET CITYTHUKOBAs crcTeMa cBs3u iridium?

3. CornacuHo pexomenmaimu MCD RP.525-2 «Pacyer ocmabneHus B CBOOOTHOM
IPOCTPAHCTBE» UIS JIMHUM CBS3U MEKITy abOHEHTaMH OciabJeHne B CBOOOIHOM MPOCTPAHCTBE
MEKIy H30TPOIHBIMH AHTCHHAMM, Ha3bIBAEMOE TaK)Ke€ OCHOBHBIMH IIOTEPSMH II€peaadd B
CBOOOTHOM HPOCTPAHCTBE PACCUUTHIBAIOT CIICIYIOIIAM 00pa3om:

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

f — wactoTa curnana

d — paccrosinue

L — motepu cBOOOTHOM MPOCTPAHCTBE

PaccuunTath 3aTyxaHue Ha Tpacce pacpoOCTPaHEHUS CUTHAIA MEXly 2 a0OHEHTaMU

4. Cornacuo pexomenmaimu MCD RP.525-2 «Pacyer ocmabneHus B CBOOOTHOM
IPOCTPAHCTBE» HA OCHOBE pPACHpPOCTPAHCHUS PAJUOBOJIH B CBOOOJHOM TMPOCTPAHCTBE
HAMPSOKCHHOCTh IMOJIA IPH  3aJaHHOW HM30TPOIHO W3JIy4aeMOW MOIIHOCTH IepeaaTynuKa
PaCCUUTHIBACTCS KaK:

E=P, —20log(d)+74.8

MOH_IHOCTL, IoABOAMMaAs K H3OTpOHHOﬁ AHTCHHC IIPUCMHHUKA IIpU 3aJaHHOM
HAIPSAXKCHHOCTH I1OJIA:

P, =E—20log(f)-167.2

PaccuntaTh MOIIHOCTH Ha BXOJIE PAJHONPHEMHOT0O YCTPOMCTBA HCXO/IS U3 HCXOIHBIX
JTaHHBIX (cM. Tabmuiy 1).

5. Ecnu B TMHUY CBSI3M UCIOJIB3YIOTCSl aHTEHHBI HMEIOINE KOAPPHUIIMESHT YCHIICHHS
oTMYHBIHA 0T 0, TO JUIA pacyera MOTEPh B CBOOOJHOM MPOCTPAHCTBE HUCIIONIB3YETCS CIIEAYIOIIast
dopmymna:

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

recv
rae Gy — koaduument ycunenus nepeaaroieil aHTeHHbl; Grecy — K03(QPUIMEHT yCUTICHUS
NPUEMHON aHTEHHBI
K — KxoHcTaHTa, KOTOpasi 3aBUCHUT OT €IWHUI] U3MEPEHUS YaCTOTHI M PACCTOSHHS:
* JUI 4acTOTHI, BeIpaskeHHOU B I'T'11, ¥ paccTosIHUSA, U3MEPSAEMOro B KIJIOMETPax, KOHCTaHTa
paBHa 92,45;
* JUIS 4aCTOTHI, BEIpakeHHOU B MI'11, U paccTOsTHUS, U3MEPAEMOro B KUJIOMETpaxX, KOHCTAaHTa
paBHa 32.4;
* JUIS 4aCTOTHI, BeIpaskeHHOU B MI'11, U paccTostHMSA, ©3MEPSEMOro B MeTpax, KOHCTaHTa paBHa -
27,55.



PaccuuTars morepu B cBOOOTHOM IpOCTpaHCTBE (CM. Tabmuily 1)

Homep BapuanTa

1 2 3 4 5 6 7 8 9 0
Nekanaia
1 2 3 5 6 7 8 4 5 6

Paccrosinue d, km

0,8 1,6 1,8 0,7 1,1 15 1,8 1,7 1,65 1,95

Gy — kodddunment 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
Precy — YYBCTBUTEIBHOCTH MpreMHKKa ZYyXel Ha ckopocTu niepenaun 300 MouTt/c, 1bm
(dBm)
-61 -59 -60 -58 -60 61 -62 -55 -58 -56

MoIHocTh nepeaaTarka Qualcomm Atheros QCAG61x4A Ha ckopoctu 300 MouT/c

20 20 20 20 20 20 20 20 20 20

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

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

. HOHHoe ypaBHeHI/Ie 3Hep1“eTI/I‘—IeCK01"0 IIOTCHIINAJIa JIMHUN CBs3W MOX>XXHO 3aIllCaThb CHe}Iy}OHH/IM
obOpazom
Rr _Ltr +Gtr _Lbf +Grecv_L =SOM +PR, (5)

recv recv
rae Py — monrHoCTh nmepenatynka, 1bMm (dBm); Ly — moTepu curaana B aHTEHHOM
Kabene 1 pazbeMax nepezaromiero tpakta, b (dB); Gy — KodpPHUIMEHT ycuneHus
nepenaronieit anteHHsl, 1b (dBi); Lys — moTepu B cBo601HOM ipocTpancTBe, b (dB); Greey —
Kod(UIIMEHT yCUIIeHUs TprueMHoi auTeHHsbl, 1b (dBi); Lyecy — moTepu curHaia B aHTEHHOM
kabene u pazpemax npueMHoro tpakrta, b (dB); SOM — 3anac Ha 3amupanue curHana (SOM,
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System Operating Margin), 1b (dB); Precy — 4yBCTBUTENBHOCTS IPUEMHUKA TIPU TAHHOU
ckopoctu nepenaun, 1bm (dBm)

PaccunTath BO3MOXKHOCTH pabOTHI KaHaJla CBSI3M JUIMHOM 0 KM MEXTy TOYKO# J0CTyIa
Zyxel u 6ecipoBoaabM KieHToM ¢ agantepom QualcommAtherosQCA61x4A na
MaKCHUMaJIbHOU CKOPOCTH, MOIepkuBaeMoit 6ecripoBoaHoi ceThio (300 Mout/c). YerpolicTBa
paboraroT Ha N kanane crannapra IEEE 802.11.

8. OnHUM U3 HE TUIEH3UPYEMBIX TUANa30HOB YacTOT siBisieTcs Auana3on PMR 446-
446,1 MTI'u, B HEM BbIJEIEHO 8 KaHAJIOB ¢ ojocoi npomyckanus 12,5kI't. C kakoil 1e1bto
NepBbIN KaHal cMelleH Ha 6,25 kIl OTHOCUTENBbHO Havyalla Auana3oHa’?

9. Ha xakoii yactotre paboTaroT MPOMBIIILIEHHBIE PaIHOMOJIEMbI COTIIACHO HOPMATUBHO-
npaBoBbIX akToB ['KPY PO?

10. B cranmapte 802.11, kak 1 B 11000M ApyroM NU(GpPOBOM CTaHIAPTE MEpEIaAUH
JAHHBIX MCIIOIB3YeTCs TaKeTHas Iepeaada JaHHbIX. OMUIIITE CTPYKTYPY paOdOThI cTaHAapTa Ha
(bu3nYeCcKOM ypOBHE.

11. Cornacuo cnenudukauu crangapra 802.11 B PO gomyctrmasi MOIITHOCTh
nepenatarka coctaBisger 100 MBT uto coctaBnser 20 dBm. Kakas momHocTs OyzeT Ha BXoae
MPUEMHOTO YCTPOWCTBA, eciin 3HadeHue nmapamerpa RSSI (received signal strength indicator) -74
dBm?

12. Cornacuo otHomenuto Xaptiau-lllenHoHa npenenbHas MpoMycKHas ClIOCOOHOCTh
CUCTEMBI Ilepeiaur JaHHbBIX Ompeensiercs no Ggopmysie:

C=M-B-log, l+% , Tre (6)

M — KOJIMUECTBO HE3ABUCUMABIX IIOTOKOB JTaHHBIX
B — mponyckHas cnocoOHOCTh cuctembl, MI'1t

s
~ — OTHOILICHHE curHai/mym, dBm
Onpenennuts MAKCUMaJIbHYIO CKOPOCTh cUCTeMbI J1s cTanAaprta 802.11n ecnu
s
OTHOIIEHHE CUHAJI/IITYM 5= 20 dBm

13. Cornacho cnenudukanuu ctagaapra 802.11 kakue BUIbI MOAYIALNN TPUMEHSIOTCS
B ATOM cucrteme?

14. OgHOM U3 MUPOKO UCTIOIB3YEMBIX CUCTEM CBS3M OJIMKHETO pajuyca JeicTBus
apnsiercs cucrema ZigBee. Kakue ypoBau mozgenu OSI 7 onuchIBaeT 1aHHas CUCTEMA.

15. TpaHKMHIOBbIE CUCTEMBI CBS3M OJTHU U3 HauboJiee MUPOKO MPUMEHSIEMBIX CUCTEM
npodeccuoHanbHOM cBsi3u. OHM XapaKTEpU3YIOTCS BO3MOKHOCTbIO OJJHOBPEMEHHOU paboThI
HECKOJIbKUX aOOHEHTOB Ha 0JJHOM yacToTe. Kakoil criocod MHOXKECTBEHHOTO JJOCTYMa
IIPUMEHSITCS B 3TUX cucTemax?

16. OnHuM U3 BUJIOB paarocBs3u Ha Oomnbinue pacctosinue B YKB u CBY nuanazonax
ABIIAIOTCS pasropeseiiHble JIMHUU CBA3H. OJJHUM U3 OCHOBHBIX ITAPaMETPOB BIMSIIOIIMM Ha
pacnpocTtpaneHue paauoBosiH B PPJI sBnsercs paguyc 30061 @peHens — paanyc dJUIAIICON A
BparieHus, ChOPMHUPOBAHHOTO B MPOCTPAHCTBE PATMOBOJIHON PACIIPOCTPAHSIOMICHCS OT
panuonepenaTynka 10 NpUEeMHHKA.

Paccuurate pannyc 30H61 @penens

R=173 |~ 22 (7)
FS+D
F —gacrora (I'T'm)
S— paccrosiHue OT mepenaTuuka 10 30Hb OpeHens (kM)
D— paccrosiHue OT mpueMHHKA 10 30HbI DpeHens (Km)
eciu F=81Tn

S=D =12 xm

Tab6muna 2 — UcxoaHble JaHHBIE
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Howmep Bapuanta

1 2 3 4 5 6 7 8 9 0
Yacrora F,IT1x
71.76 | 81.86 6 52 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
Ounenka/0annsl Kpurtepuu oneHuBanus
Omauuno PaGota BeImOHEHA TOJTHOCTHIO, 0€3 OMUOOK (BO3MOXHA OJJHA HETOYHOCTh, OIMHCKA,

HC ABJIAOMIAACA CICACTBHUECM HCIIOHMMaHUA MaTepHana).

Xopowo Pabota BbIIOIHEHA [TOJHOCTHIO, HO 0OOCHOBAHUS LIIATOB PEILICHUS] HEOCTATOUHBI,
JIONyIIeHa 0JJHa Herpy0Oasi oInOKa UK JIBa-TPU HEJ0UYETa, He BIMAIONINX Ha
MPaBIJIBHYIO MOCIEA0BATEILHOCTD PACCYKACHHH.

Yooenemeopumensno | B pabote nonyiieHo 6osee ogHoW rpy0Ooi ommOKu nim 6osee AByX-Tpex
HEI0YETOB, HO 00YJAIOIIMIACS BaeeT 00A3aTeIbHBIMU YMEHHSAMH 10 IPOBEPSIEMOI
TeMe.

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

4. KpuTepnu U IIKaJja OuCHMBaAHUS PE3YJbLTATOB OﬁyquHﬂ nmo AUMCHMIIINHE
(MO}Iy.]IIO) IIPpH MPOBCACHUH NPOMEKYTOUHOM aTTeCTALIMH

Kpurtepuu 1 mKkajga oueHUBaHNUS PE3YIbTaTOB OCBOCHUS IUCIIUILIMHEI ( MOI[VJ'IH)
€ 3a4CTOM
Ecmu O6yanOIHHﬁCH Ha6pan 3a4€THOC KOJIMYECTBO OAJNIOB COIJIACHO YCTAaHOBJICHHOMY
AUaria3ony 1o I[I/ICI_II/IHJ'II/IHG(MOI[YJ'IIO), TO OH CHHUTACTCA aTTCCTOBAHHBIM.

Onenka Banabl Kpurtepuu oneHuBanus

Ha6paH0 3a4€THOE KOJUYECTBO 0AIJIOB COTJIaCHO
YCTAaHOBJICHHOMY JJUAIIA30HY

3aumeno 60 - 100

3adeTHOE KOJIUYECTBO COTJIACHO YCTaHOBJICHHOMY

Hezaumeno MmeHee 60
JIana3oHy 0ajuioB He HAOpaHO

5. 3agaHus AMArHOCTHYECKOW padoThl AJs OLEHKH pe3yJbTaTOB 00y4eHust
N0 JUCHUIUIMHE (MOAYJII0) B PaMKaxX BHYTPEHHell He3aBHCHMON OLCHKH KavyecTBa

o0pa3oBaHus

®OC comepkuT 3aJaHusl Il OLEHUBAHMWS 3HAHWM, YMEHHM W  HaBBIKOB,
JEMOHCTPHUPYIONIUX  YPOBEHb  C(HOPMUPOBAHHOCTH  KOMIIETCHIIMH U WHIUKATOPOB
WX JIOCTHKEHHUS B MPOIECCE OCBOCHUS TUCIUILTAHBI (MOTYJIIS).
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Kommnekt 3amanmii pa3paboTaH TakuM oOpa3oM, YTOOBI OCYIIECTBUTH MPOLEAYPY
OIICHKHM KaXJOW KOMIETEHIINH, (POPMUPYEMBIX AWCIUIUIMHONW (MOIyJeM), y oOydaromierocs
B MMUCBbMEHHOU (hopMme.

Copep:xaHue KOMIUJICKTA 3aaHUI BKJIIOUAET: TECTOBBIC 3a/IaHUS U pacUETHHIE 33/1a4H,

KoMiuiekT 3a1aHuil ITMATHOCTHYECKOI padoThI

Komnerennus [1K-5 CriocobeH ocyniecTBIsATh UCIIBITAHUS PAIUOIEKTPOHHBIX CUCTEM U
KOMIUIEKCOB, aHAJIIU3UPOBATh UX PE3YJIbTAThl

1. [pomyckHas cioCOOHOCTh PAJANOCHCTEMBI HE 3aBUCHT OT
a) COOTHOILEHHUSI CUTHAJ/IITYM

b) ITomocer curnana

C) MouHOCTH CHrHANA HA BXOJ/I€ CHCTEMBI

d) AHTCHHOI CHCTEMBI

2. OTHo1IeHNE SHEPTUH OMTa K TUIOTHOCTHU IIIyMa U3MEPSETCS B
a) Brt/(6ut/cex)

b) Br/Tu

c) JIo

d) Br

3. BHGpFeTI/I‘IeCKa}I 3(1)(1)6KTI/IBHOCTL KaKOIro BUuJia MAHUITYJIIMUU BBIIIC
a) BPSK

b) QAMS

c) 16PSK

d) QAM64

4. B cooTtBercTBHM ¢ Teopemoit KoTenbHUKOBA )11 BOCCTAaHOBJIEHUSI CUTHAJA I10 €r0
0TCYETaM 4acToTa JUCKPETH3aLMU JOKHA ObITh

a) 1/2Fmax

b) 10Fmax

C) 1/Fuecymei

d) 1/Fmonynupyromieit

S. Kakwne ypoBuu mozaenu OS| 7 onmceiBatot cranaapt nepenaun ganaeix IEEE 802.11
1) IMpuknagHoit

2)Du3nuecKuii

3)CereBoit

4) IlpencraBiaeHus

6. Kaxkoii 1uana3oH 4acToT BbIIENIEH [T pabOThI CTaHIapTa nepenauu qanusix Bluetooth
1) 2.4-2.486 I'T

2)5.2-531Tn

3)433-434 T

4)446-446.1MTI'x

7. Haiite onpenenenue tepmMuny LTE
LTE -

8. Momnocts nepeaatunka WI-FI touku nocryna B PO cocrasnsier
1) 100MBT

2) 10mBT

3) IBT

4) 0,5Bt

9. CKOJIBKO CYIIECTBYET CTaHIapTOB MOOMIIBHON CBSI3U
1)1G, 2G, 3G, 4G, 5G

2)1G, GSM, 3G, LTE, LTE —advanced, 5G

3) GSM, 3G,4G

10. UYro onpenensier cootHomenue Xaprau-lllennona?
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