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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 9 OT « 26 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmoTpena u omoOpeHa Ha 3acemanuu kadenpel PTC «  »

20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. PTC B. A. Konorpusos

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

Cr. mpenogasatens kad. PTC . O. HoznpeBatbix

JoueHT xadeapsl paAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

O3HAaKOMUTH CTYJEHTOB C TEXHOJOTMSIMH MOOWJIBHOM CBS3M, @ UMEHHO C: CYIIECTBYIOIIMMH CH-
cTeMaMu OeCHpOBOIHOTO JOCTYIA, NMPUHLUMNAMH (DYHKIIMOHMPOBAHUS, OCOOCHHOCTSIMU PACIPOCTpaHe-
HUS PaJIMOBOJIH UCMOJIb3yEMbIX TUANa30HOB YacTOT, BIMSHUEM MHOTOYYEBOCTH KaHAJIOB paclpocTpaHe-
HUSI, IPOITYCKHOM CIIOCOOHOCTBIO OECTIPOBOIHBIX KaHAJIOB, UCIOIb3YEeMbIMH METOAMU MOJYIISILIUH U T10-
MEXOYCTOMYHMBOIO KOIUPOBAHUS, HCIOJIb30BAaHHEM MPOCTPAHCTBEHHO-BPEMEHHBIX METOJIOB IepeaayH,
croco0aMu BbIpABHMBAHUS XapaKTEPUCTHK KaHalla, TEXHOJIOTHEH MOIYISALMU Ha HECKOJIbKHX HECYIIHX,
HIMPOKOIOJIOCHBIMU CUCTEMaMHU Iepe/iaun, TEXHOJIOTHSIMU MYJIbTUIUIEKCUPOBAHMSI KaHAIO0B, COTOBOM Op-
TraHU3aLMUEH CETEH CBA3H.

CdopmupoBarh yMEHUE MPOBOAUTH PACUEThl IO MPOEKTY CETEH, COOpYKEHUI U cpeacTB UHPO-
KOMMYHHMKAIMil B COOTBETCTBUU C TEXHUYECKUM 3a/laHUEM C HCIIOJb30BAaHUEM KaK CTaHJAPTHBIX METO-
JIOB, IPUEMOB U CPEJCTB aBTOMATH3aLlUU [MPOECKTUPOBAHMS, TAK U CAMOCTOSITENIbHO CO3/1aBAEMbIX OpUTHU-
HasbHBIX Tporpamm (I1K-9), a Taxxe cnocoOHOCTh MPUMEHATh COBPEMEHHBIE TEOPETUUECKHE U IKCIIEPH -
MEHTaJIbHbIE METO/Ibl UCCIIEIOBAHMS C LEIbI0 CO3aHMsI HOBBIX NEPCIEKTUBHBIX CPEACTB JIEKTPOCBSI3U U
unpopmatuxu (I1K-17).

1.2. 3agaun IMCHMIIINHBI
— Ha xoHKpeTHBIX pUMEpPAX pazo0opaTbcs C BOMPOCAMHU MOIYJSIIUU, TOMEXOYCTOMYHUBOTO KO-
JTUPOBaHUS, MHOKECTBEHHOTO JIOCTYIIA, Pa3/elICHUs] KaHAIOB, CHHXPOHH3AIHEH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Juctummmaa «Teopetnueckne ocHOBBI cucteM MoOwibHOH cBsism» (B1.B.OJI.10) otHOCHTCS K
6noky 1 (BapuaTuBHAs 4acTh).
[TpeamecTBYIOMMUMH AUCHUIUIMHAMHE, (DOPMUPYIOIIUMH HavYaJdbHBIE 3HAHHSA, SBISIOTCS: OOmas
Teopus cBs3u, L{udposas 06paboTka CUTHAIOB.
[Tocnenyromume TUCHUILITMHAMY SIBIISIFOTCS: PauocBs3h HA OCHOBE IIMPOKOIIOIIOCHBIX CUTHAJIOB,
Cetu u cucteMbl MOOMIIBHOM cBs3U, CHCTEMBI MOOMIIBHOM CBSI3M Ha OCHOBE IIYMOIIOZAOOHBIX CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— IIK-9 ymeHueM npoBOAUTH pacueTshl 1O MPOEKTY CETel, COOPYKEHUI U CPeICTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHHEM C HCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METO/OB, IIPH-
€MOB UM CPEJICTB aBTOMATH3aLMM IIPOCKTUPOBAHUs, TaK U CAMOCTOSTENBHO CO3/1aBa€MbIX OPUIMHAIIBHBIX
porpaMmm;

— IIK-17 cnocoGHOCTBIO MPUMEHATH COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTAIbHbIE Me-
TOJIbl CCJIEIOBAHUS C LEJIbIO CO3JJaHUsI HOBBIX MEPCIIEKTUBHBIX CPE/ICTB AIEKTPOCBI3U U MHPOPMATUKH;

B pesynpTrare u3ydeHus IMCLUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh * (QU3HYECKHE OCHOBBI U TEXHHUUYECKHE BO3MOXKHOCTH COBPEMEHHBIX TEXHOJIOTMM Oec-
IIPOBOJIHOM CBsI3U; * 00JIACTU MPUMEHEHUS, TUIIBI KOHTEHTa U TPeOOBaHMUs K KauyeCTBY yCIyT, o0ecrieuynBa-
€MBIX Pa3InYHBIMH COBPEMEHHBIMH TEXHOJIOTHSIMUA OECITPOBOTHOM CBSI3H.

—  yMeTb ® BBIOUpATh Ha MPAKTUKE THI COBPEMEHHOM TEXHOJIOTUH JIJIsl OpraHu3alun 6ecrpoBO/I-
HOU CBSI3M KOHKPETHOTO NPOEKTa; * pa3padaTbiBaTh U 00OCHOBBIBATH COOTBETCTBYIOIINE TEXHUYECKOMY
3aJJaHUI0 U COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUU U TEXHHUKH CTPYKTYPHBIE CXEMBbI CHCTEM CBSI3M U
ApPXUTEKTYpPy COOTBETCTBYIOIIUX OECIIPOBOJIHBIX CETEW C yYETOM YCIOBHUN MX SKCIUTyaTallud, BKIIIOYAs
TpeOOBaHUS YKOHOMMKH, KaueCTBa MPEIOCTaBISIEMbIX YCIIYT, OXpaHbl TPY/Aa U OKpYXKarollen cpenpl; * 00-
OCHOBaHHO BBIOMpAaTh (YHKIMOHAIbHBIE OJOKM CHCTEM M CETeW CBA3M C Yy4eTOM TPeOOBaHUIl HIEKTPO-
MarHUTHOM COBMECTUMOCTH, TEXHOJIOTUYHOCTH, YA0OCTBA U HAJIKHOCTH IKCILTyaTal[il, SKOHOMUYECKON
U CHEKTpalbHOM 3(h(hEKTUBHOCTH; * OCYIIECTBIATh pacyeT UM OOOCHOBAHHBIA BBHIOOpP 3HAYEHUH mMapa-
METpPOB (DYHKIIMOHATIBHBIX OJIOKOB CHCTEM CBS3H Ha OCHOBE PE3YJIbTATOB aHAIN3a TPEOOBAHUN K KAYECTBY
IIPEIOCTABIIAEMBIX YCIIYT, CTPEMACH K UX TEXHUKO-IKOHOMHUYECKOM ONTUMHU3ALUH; * IPOBOJUTH UIMHUTALIU -
OHHBIN WJIM HATYPHBIN SKCIIEPUMEHT 10 U3MEPEHUI0 OCHOBHBIX MOKa3aTele U XapaKTepUCTUK CUCTEM U
uX (PyHKIMOHAJIBHBIX OJIOKOB.

— BJaJeTh * IEPBUYHBIMU HaBBIKAMH BbIOOpa (DYHKIMOHAJIBHBIX OJOKOB CHUCTEM CBSI3U M UX
00BEJMHEHUS /1151 COBMECTHOM pabOTHI IIPU COCTABJIEHUU IPOEKTA CUCTEMBI, €r0 pealu3aliui U TEXHUYE -
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CKOM 3KCILTyaTaliy; ® HaBbIKaMU IIJIJAHUPOBAHUS UMUTALMOHHOTO U allllapaTHOTO 3KCIIEPUMEHTA, POBO-
JUMOTO C IIeJIbI0 SKCIEPUMEHTAIbHONW OLIEHKH OCHOBHBIX XapaKTEPUCTHK KauyecTBa (yHKIIMOHUPOBAHUS
YCTPOWCTB M CUCTEM, IIOCTPOCHHBIX HA OCHOBE OECIIPOBOIHBIX TEXHOIOTUH.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHMILIbI U IIPEJCTaBIeHa B TaOIu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bune! yueOHOI nesTeNbHOCTH Bcero yacos Cemectpsl
7 cemecTp

AynuTopHble 3aHATUSA (BCETO) 54 54
Jlexknuu 18 18
JlaboparopHbie pabOTHI 36 36
CamocTosiTenbHas paboTa (Bcero) 54 54
[ToaroroBka k 1abopaTopHbIM paboTam 36 36
[TpopaboTka JIEKIIMOHHOTO MaTepraia 14 14
CamocrosaTenbHOe H3ydyeHHe TeM (BOTIPOCOB) 4 4
TEOPETUYECKON YaCTH Kypca
Bcero (6e3 sx3amena) 108 108
IToaroroBka u caada dK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 144 144
3aueTHble EquHAIIBL 4.0 4.0

5. Conepxxanue I1MCUMILIHHBI

5.1. Pa3zgessl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbr AMCHMIUIMHBI U BUBI 3aHATUN TTPUBEIACHBI B Ta0mIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHBL U BUIBI 3aHATUN

~ ]
o o 2 g Z =
o R S O = 5
% 'S = S 2 S5
Hazsanus pas3aeiioB JUCHUIIINHBI 5‘ Q, o o O g %
S © = g 0 = E
=) < o 9 3 %
7 cemecTp
1 Beenenune. CoBpeMeHHbIE HAIIPABICHUS 2 4 6 12 [IK-17, TIK-9
Pa3BHUTHUS CUCTEM MOOWILHOU CBSI3U.
2 Mogynsuusi CATHaJIOB B COBPEMEHHBIX CH- 4 8 12 24 IIK-17, IIK-9
cTeMax MOOMJIbHOM CBSI3U.
3 KoaunpoBaHue CUTHAJIOB B CUCTEMAaX MO- 4 8 10 22 IIK-17, IIK-9
OMJIBHOM CBSI3H.
4 MHoroiyueBo€e paclpoCcTpaHEHHE CUTHAJIOB 2 4 6 12 I1K-17, ITK-9
MOOMJILHOI CBSI3H.
5 AHam3 KaHana CBS3M. 2 4 6 12 IIK-17, IIK-9
6 CHHXpOHHU3ALUS B CUCTEMAaX MOOUIBHOM 2 4 6 12 I1K-17, ITK-9
CBSI3H.
7 IlIupokonosiocHas cBs3b. TexHosmoruu ¢ op- 2 4 8 14 I1IK-17, ITK-9
TraHU3aIMEH MPOCTPAHCTBEHHBIX KaHAJIOB.
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Hroro 3a CEMCECTP

18 36 54

108

Hroro

18 36 54

108

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

o L=
= 2 =
Q P=a=1
S )
Z 2 5
HasBanus paznenos Coneprkanue pa3zienoB JUCLUILINHEI 110 JIEKIHUAM zF &5
o) S E
= o, =
a o 2
~ S}
7 cemecTp
1 Beenenue. enun, 3anaun 1 coaepxanue TUCHUIUTMHBL. McTopust 2 TIK-17,
CoBpemeHHbIE MOOMIBbHOM cBs3U. OCHOBBI (P)YHKIITMOHUPOBAHHUSL. I1K-9
HanpaieHus pa3Butus | CoBpeMeHHbIE CUCTEMbI MOOUILHON CBS3H U MEp-
CHCTEM MOOMIILHOM CIIEKTUBBI UX Pa3BUTHSIL.
CBS3H. Hroro
2 Monynsiuust curHasioB B | BekropHoe npencraBieHue curiaioB. OCHOBHBIE I10- 4 MK-17,
COBPEMEHHBIX CHCTeMax |HATUSA MOLyJsIuu. MeToabl (pa3zoBoi MOIYIAINU U [1K-9
MOOWIIBHOM CBSI3H. BOITPOCHI IOMEXOYCTOWYMBOCTH. MeTOIbI 4aCTOTHON
MOAYJISALIMH U BOIIPOCHI IOMEXOYCTOMUMBOCTH. Moy-
TSI HAa HECKOJIBKUX HECYIIHX.
Hroro
3 KonupoBaHue cUrHajioB | Bonmpocsl moMeXoycTOMYUBOTO KOIMPOBAHUS CUTHA- [K-17,
B cUCTeMax MOOWIbHON  |10B. OcHOBHBIC MTOHsTHS. KomupoBanue gpopmoii. A- [1K-9
CBS3H. reOpanueckoe KoaupoBanue. Lluknnueckoe KonupoBa-
Hue. CBeprouHoe koaupoBanue. CUTHAIbHO-KOJIOBBIE
KOHCTPYKIIMH U TypOO-KOIBI.
Hroro 4
4 MHoromyuyeBoe HckaxxeHnst CUTHAIOB BbI3bIBAEMbIE MHOTOJTy4Y€BbIM [IK-17,
pacnpocTpaHeHue pacnpocTpaHeHueM. MaremMaTH4ecKue MOAEIIN [TK-9
CUTHAJIOB MOOMIIbHOM MHOTOTy4YeBbIX KaHATOB CBs3H. CocoObl mpruemMa
CBSI3U. CUTHAJIOB B YCJIOBUSIX MHOT'OJIy4€BOI'O paclpocTpaHe-
Hua. ONTUMAaNIbHBIE METOJIbI IEMOAYJISILIMA CUTHAJIOB
B MHOT'OJTy4Y€BbIX KaHajax.
Hroro
5 Ananu3 kaHana cBsizu. | [lonarue kanana. ICTOYHWKY BOBHUKHOBEHUS IIIYMOB [K-17,
u ocialneHuit curnaisa. MOIMHOCTb IPUHATBHIX CUTHA- I1K-9
Jla ¥ myma. JIucTaHIImoHHOE ypaBHEHHE. AHAIU3
OromKeTa KaHaja CBSI3U.
Hroro
6 CMHXpOHHU3aLUsI B OcCHOBHBIE TIOHATHUS TEOPUH ABTOMATUYECKOIO pery- MK-17,
cucTeMax MOOMJIbHON mupoBanusi. Cucremsl (azoBoit aBTonoacTpoiku. Cu- I1K-9
CBSI3U. CTEMbl CUHXPOHU3ALNH 10 HecylieH u TaktaM. CuH-
XPOHHU3AIMS IPU MIKUPOKOIIOJIOCHBIX CUTHAJIAX.
Hroro
7 IlIupokonosocHas [IupoxononocHast cBA3b ¢ IPOCTHIMH U IIIYMOTIOA00- IK-17,
CBSI3b. TE€XHOJIOTHH C HBEIMU curHajaMu. OCHOBEI TEXHOJIOTUH KOJOBOI'O U T1K-9
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OpFaHHSaHHCﬁ KOOOBO-BPEMCHHOI'O pa3aCICHUA KaHAJIOB. OCHOBBEI
IMPOCTPAHCTBCHHBIX TCXHOJIOTUH OPTOTOHAJIBHOI'O YaCTOTHOI'O pa3AaCICHUA
KaHaJIOB. KaHa0B.OCHOBEI (bOpMI/IpOBaHI/IH IPOCTPAHCTBCHHBIX
kaHaJioB. CUCTEMBbI CO MHOTHMU BbIXOJaMU U MHOTH-
MM BXOJaMMH. HpOCTpaHCTBeHHO—BpeMCHHOG KOOUpPO-
BaHHC. HpOCTpaHCTBeHHOG MYJIbTUIIIICKCUPOBAHHC.

Htoro 2

Hroro 3a cemectp 18

5.3. Paznenbl JMCHUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecnedyuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUIMHBI M MeXKANCIUITNHAPHBIEC CBSI3U

Ne pa3nenoB maHHOW AMCUUIUIMHBL, IJIs1 KOTOPBIX HEOOXOIMMO

HanMeHOBaHHE TUCIUILINH n3ydeHre o0ecreurBaroIuX U 00eCeYnBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7
[IpeniecTByroUE AUCIUTUTHHBI
1 O0mias Teopust CBS3H + + + + + + +
2 lludposas 06pabOTKa CUTHAIOB + +

[Tocnenyrouiye TUCHUTIITUHBI

1 PagnocBsi3p Ha OCHOBE HIUPOKOIIO-

- - + +
JIOCHBIX CUTHAJIOB
2 CeTH ¥ cuCTEMBI MOOMJIBHOM CBSI-

+ + + + + +
31
3 CucreMbl MOOMJILHOM CBSI3HU HA

+ + + + +

OCHOBE ITYMOIIOJ00HBIX CUTHAJIOB

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU HM3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJOB 3aHS -

THH
§ Bunnl zanstuit
: .
5 =l =
5 < g S @DOopMBI KOHTPOJIA
< < :
Z = @)
I1K-9 + + + 3amura otyera, OTYET MO J1a00-
patopHoii pabore, Tect
IIK-17 + + + 3ammTa otuera, OTYeT 1o j1abo-
patopHoii pabore, Tect

6. UnTepakTBHBbIE MeTOABI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HanmenoBanne nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
Q = =
Qo O T
= >~ O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o S B
= o, =
a o 2
= S}
7 cemecTp
1 Beenenue. O3HakoMJIeHHE CO Cpefol (PYHKIIMOHATILHOTO MOJIe- 4 TIK-17,
CoBpemeHHbIE nupoBaHusl. yHKIMOHATBHBIE OJI0KH OMOIMOTEYHBIX I1K-9
HanpaBJICHUS Pa3BUTHSL | MOAYJIEH.
CUCTEM MOOWIILHOM Hroro 4
CBSI3H.
2 Monynsiiust curHanoB B | MccnenoBanue BPSK n QPSK monemos ( BapuaHT ¢ 4 [1K-17,
COBPEMEHHBIX CUCTEeMax | (a30BBIM KOJIEPOM). [1K-9
MOOWJILHOU CBS3U. -
06 O CBA3 Uccnenosanne Pi/4 QPSK monema (BapuanTt ¢ ¢azo- 4
BBIM KOZIEPOM).
Hroro
3 Koauposanue curnanos | MccnenoBanue BFSK u 4 FSK monemos. [IK-17,
B CHCTEMaX MOOHIBHOH HccnenoBanne anredpanyeckoro v MUKINIECKOTo IIK-9
CBASH. OJIOYHBIX KOJEKOB.
Hroro
4 MHoromy4yeBoe Uccnenoanne MSK monema. [K-17,
paclpocTpaHenne Hroro I1K-9
CUTHAJIOB MOOMJILHOM
CBSI3U.
5 Anganus xkanana css3u. | Mccnenosanue Texnonornu FDMA. 4 TIK-17,
Uroro 4 IIK-9
6 CuHXpoHU3aIus B Uccnenosanne texuonorun TDMA. 4 T1IK-17,
cucTeMax MOOUJIbHOM Hroro 4 [TK-9
CBSI3U.
7 lupokonosiocHas Uccnenosanue texnonorun CDMA. 4 [K-17,
CBSI3b. TeXHOJEOFI/II/I c Hroro I1K-9
opraHu3anuei
POCTPAHCTBEHHBIX
KaHaJIOB.
Hroro 3a cemectp 36

8. IIpakTHyeckue 3aHATHSA (CEMUHAPDHI)

He npenycmorpeno PVYIIL.

Bugpl camoctosTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

Tabimite 9.1.

9. CamocTrosiTesqibHasi paboTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos z 7 &5 @OpMBI KOHTPOJIA
paboThI B s 2
=3 ez
a e g
= S}
7 cemecTp
1 Beenenue. [TpopaboTka JIEKITMOHHOTO 2 TIK-17, 3amura otuera, OTUET IO
CoBpemeHHbIE Martepuana I1K-9 nabopaTopHoii padore,
HanpaBneHgﬂ pasBUTHA ToroToBKa K J1aGopaTop- 4 Tect
CHCTEM MOOHIBHOM CBASA. | 1y naGoram
Hroro
2 Monynsiuust curHasioB B | CaMOCTOSTENbHOE U3yYe- [K-17, 3amuTa otyera, OT4ET 10
COBPEMEHHBIX CHCTeMax |HHE TeM (BOIIPOCOB) TEOpe- I1K-9 naboparopHoii paboTe,
MOOMITHHOM CBSI3H. TUYECKOM 4acTH Kypca Tect
[TpopaboTka TeKIHOHHOTO 2
MaTepuana
[TonrotoBka k maboparop- 8
HBIM paboTam
Hroro 12
3 KogupoBanue curHanoB | [IpopaboTka JICKITMOHHOTO T1IK-17, 3amuTa otuera, OTUET IO
B CUCTEMax MOOWJIBHON | Marepuaia [1K-9 naboparopHoii paboTe,
CBASH. [TonrotoBka k maboparop- 8 Tecr
HBIM paboTam
Hroro 10
4 MHoromyuyeBoe IIpopaboTKa JIEeKIIUOHHOTO 2 |IIK-17, 3amura ordyera, OTUeET 110
pacnpocTpaHeHue Marepualia [TK-9 naboparopHoii padoTe,
CUTHAJIOB MOOMIIbHOM ToroToRKa K J1aGopaTop- 4 Tect
CBASH. HBIM paboTam
UTtoro 6
5 AHanu3 kaHana cBsizu. | [IpopaboTka JTEKIIMOHHOTO 2 |IIK-17, 3amuTa ot4yeta, OTyeT 1o
Marepualia [1K-9 naboparopHoii paboTe,
Tect
[TonrotoBka k maboparop- 4 ec
HBIM paboTam
Hroro 6
6 CuHxpoHu3anus B [TpopaboTka JIEKITMOHHOTO 2 | IIK-17, 3amuta otyeta, OTYeT 10
CUCTeMax MOOWIBHOM Marepuaia [1K-9 naboparopHoii paboTe,
CBAM. IToaroToBka k abopaTop- 4 Tecr
HBIM paboTam
Hroro
7 lupokonosiocHas CamocrosiTenbHOE H3yue- [K-17, 3amura otdyera, OTUeT 1o
cBs13b. TexHomoruu ¢ HHE TeM (BOIIPOCOB) TEOpe- I1K-9 nmabopaTopHOU padore,
opraHu3anuein TUYECKOHN 4acTH Kypca Tect
TpOCTPAHCTBEHHBIX [TpopaboTka TeKIHOHHOTO 2
KaHaJIoB.

Marepuaia
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[ToaroroBka k 1aboparop- 4
HBIM paboTam
Hroro 8
Hroro 3a cemectp 54
IToaroroBka u ciaya sK3a- 36 OKk3aMeH
MeHa
Hroro 90

10. KypcoBasi paGora (mpoexr)

He mpenycmotpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4arouXcst

11.1. banjbHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Ta6mura 11.1 — banpHbIE OIEHKH IS SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MakcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NESITEIbHOCTH mexay 2KT u na cemMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 10 10 10 30
Otuet no nmabopaTopHOii 5 5 5 15
pabote
Tect 5 10 10 25
Hroro makcumym 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum ntorom 20 45 70 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Taoymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
bainel Ha 1aTy KOHTPOJIBHOW TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OaniioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaIbHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeT cyMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xoporo)
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70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TIOBJICTBOPUTEIIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (Hey1oBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOnMYecKOe M1 HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIIMHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. Tankun B. A. lludposas moOunsHas paguocBsi3b: YdeOHoe mocobue st By30B. ['pud YMO /
B. A. T'anikuH.- 2-e u3a. nepepad. u gomn. - M.: 'opsiuas nunus-Tenexkom, 2012. - 592 c.: (YyeGHOoe noco-
oue) (CnenuanbHOCTh 7S BBICIIUX YueOHBIX 3aBeAeHUl). (Hanuuue B oubimotexe TYCYP - 40 5k3.)
2. Bonkos JI. H. Cucremsl uu¢poBoii paauocssa3u. bazoBeie MeTObI U XapaKTepUCTUKU: YueO-
Hoe nocobwue mis By3oB / JI. H. Bonkos, M. C. Hemupogckuit, 1O. C. lllunakos. - M.: Dxo-tperas, 2005.
- 390 c.: (bubmuorexka MTC & GSM). (manuuue B 6ubmuorexke TYCVYP - 42 3k3.)

12.2. lonostHUTEILHAS JIATEPATypa
1. Mopenoc-Caparoca P. ckyccTBO 1MOMEXOyCTOMYUBOTO KOAMPOBAHUS. METO/IbI, arOPUTMBI,
npuMeHeHue: YueoHoe mocoobue st By30B: Ilep. ¢ anrn. / P. Mopenoc-Caparoca; niep.: B. b. Adanacnes.
(Mup cBsi3u; IX, 05). - M.: Texnocdepa, 2006. - 319 c. (manumune B oOudmorexke TYCYP - 40 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. MopnenbHOE WCCIEAOBAaHUE CHUTHAIBHO-KOJOBBIX KOHCTPYKIHN IU(PPOBOH paJHOCBI3H Ha
ocHoBe BPSK u 8-PSK monymnsiuit: YuebHo-MeTommyeckoe mocodue mo 1adbopaTtopHON U CaMOCTOSTENb -
HOW pabote u npakTuaeckuM 3ausatusM / Konorpusos B. A., Tokb6aeBa A. A. - 2017. 41 c. [DneKTpoHHBIH
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/7000, nara obpamenus: 13.05.2018.

2. MopnenbHOE WCCIEAOBaHNUE CHTHAIBHO-KOJAOBBIX KOHCTPYKIHN IU(GPOBON pajHOCBI3M Ha
ocHoBe BPSK n QPSK momymnsiuii: YueOHO-MeTonuecKoe mocodue mo 1adopaTopHO U CAMOCTOSTEIb -
HOW pabote u npakTuaeckuM 3ausatusM / Komorpusos B. A., Tokb6aeBa A. A. - 2017. 42 c¢. [DneKTpOoHHBIH
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/6999, nara obpamenus: 13.05.2018.

3. MHccnenoBanne MSK Monmema (peanuzanus ¢ ¢pa30BbIM KOAEPOM): YUeOHO-METOINICCKOE T10-
cobue o madbopartopHoit padore / Konorpusor B. A. - 2012. 39 c. [DnekTponHsIit pecypc] - Pexxum no -
cryna: https://edu.tusur.ru/publications/1525, nata obpamenus: 13.05.2018.

4. MUccnenoanne QPSK momema (peanmsaius ¢ (pa3oBbIM KomepoMm): Y4eOHO-METOIUIECKOE
noco6ue 1o abopatopHoit padore / Konorpusos B. A. - 2012. 35 c. [DnexTpoHHBIH pecypc] - Pexxum mo-
cryma: https://edu.tusur.ru/publications/1532, nata o6pamenus: 13.05.2018.

5. Hccnenoanue Pi/4 QPSK monmema (peanmzanusi ¢ pa3oBeiM Kozmepom): YdeOHO-METOuYe-
cKoe rmocooue 1o yraboparopHoit padore / Komorpusos B. A. - 2012. 38 c¢. [OnekTpoHHbIii pecypc] - Pe-
UM jnoctyna: https://edu.tusur.ru/publications/1527, nata oopamienwus: 13.05.2018.

6. HWccnenosanue texnonoruu FDMA: YaeGHo-MeToqrueckoe mocooue mo jadbopaTopHoit pado-
Te ISl CTYJICHTOB HampasieHus «HPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTeMBI cBsi3u» / Komorpu-
BoB B. A, Mocun C. A. - 2013. 22 c. [DnexkrpoHHbli pecypc] - Pexum poctymna:
https://edu.tusur.ru/publications/3518, mara o6pamenus: 13.05.2018.

7. HWccnenoBanue texnosorun TDMA: YdeOHO-MeTomuYecKoe mocodue 1mo jgabopaTopHOU pa-
0oTe IS CTYICHTOB HanpasieHus « TH()OKOMMYHHUKAIIMOHHBIC TEXHOJIOTUN U CHCTEMBI CBSI3W 110 JIUCIIN -
minHe «CeTn U cucTeMbl MOOUITEHOM cBsi3n» / KomorpusoB B. A., [uniy A. A., Onueiiben J[. H. - 2015.
19 c. [DnexTponHbId pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4887, nara oOpamieHus:
13.05.2018.

8. MHccnenoanne texHonorun CDMA: YueOHO-MeTOAMYECKOE TIOCOOHEe 10 T1abopaTopHOid pa-
0oTe 117151 cTyIeHTOB HanpaBieHus « TH(HOKOMMYHHUKAIIMOHHBIE TEXHOJIIOTUN U CUCTEMBI CBSI3W» 110 AUCIIU-
wmHe «CeTH U CUcTeMbl MOOMITLHOM cBsi3m» / Konorpusos B. A., Ilunn A. A., Omueii6en /. H. - 2015.
22 c. [DnexTpoHHBIN pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/4888, mara oOparieHwus:
13.05.2018.

9. CawmocrosTensHas padoTa CTyJIeHTa MPU U3YYSHUH TUCIUIUINH MaTeMaTHYeCKO-eCTECTBEHHO-
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HAYYHOTO, 00IIenpodeCcCHOHAIBHOTO (IPOPECCUOHATBFHOTO0), CIIEIUATBLHOTO IIUKIOB: Y4eOHO-METoqYe-
cKoe mmocobue o camocTosaTensHO# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexxum nocrtyna: https://edu.tusur.ru/publications/1845, nara oopamenus: 13.05.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl IJIsi CAMOCTOSTENILHOW M ayAUTOPHOW pabOThl 00ydaroIuxcs
W3 YHUCIa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBBSI M1 HHBAIHJIOB MIPEIOCTABIAIOTCS B (hOopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JlJist ML ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JII ¢ HAPYIIEHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

JlJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. IlpoeccuonaibHbie 6a3bl JAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI
1. eLIBRARY.RU Kpynneiimuii poccuiickuit nHGopMaMoHHbIi nopTas B 00JIaCTH HayKH, TeX-
2. HOJIOTMH, METUIIMHBI U 00pa3oBaHus. www.elibrary.ru JlocTym cBOOOTHBIIM

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIHOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTallMU UCTIONb3YyeTcs yueOHasi ayUTOpUs ¢ KOITMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHoIl meOenbio. MMeroTes
JIEMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIie TeMaTHYeCKue Ui-
JIOCTPALIMHU 110 JIEKLIMOHHBIM pa3/ieiaM JUCIUILINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne J1JIs J1adopaTopHbIX padoT

Crnieunanu3upoBaHHas yueOHas ayAuTOpuUs

yueOHasi ayuTOpusl ISl IPOBEICHHS 3aHATUI PAKTUYECKOTO THIA, yueOHast ayIuTOpus IS TIPO-
BEJCHUSI 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHHUS 3aHATHH CEMHHApPCKOrO
THUIIA, TOMEIEHUE I KypPCOBOTO MTPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX padboT)

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, n. 47, 427 ayn.

Onwucanue uMeronierocs 000pyI0BaHuUs:

- Jlocka MarHuTo-mMapkepHasi;

- Komnsrotep;

- Ilima3smeHHas mmaHelb,

- Cepsep (2 mwt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Microsoft Windows XP

— Scilab

13.1.3. MarepuajbHO-TEXHMYECKOE U IPOTPaMMHOe odecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacroJI0KEeHHBIE 110 aJipecam:
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- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 miT,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHne TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuU B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENOIaBaHus 11 00yJaroIXcs
C MHBAJIHMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEM cllyxXa, 000py/oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBbIe 3a1aHUA
1. Ha3znaueHnue onepariy CKpeMOJIMPOBaHUS TTOTOKA JTAHHBIX:
1 /1 cHUKEHUS MOJIOCHI TPOITYCKaHUSI CHCTEMBI CBSI3H;
2 JInst MOBBILLIEHUS DHEPTeTUYECKON Y3PPEKTUBHOCTH CUCTEMBI MIEPEIauu;
3 Jlast yaydieHus CTaTUCTUYECKUX CBOMCTB MOTOKA (BBIpABHHBAaHHE BEPOSTHOCTEW mosiBieHus 0
u 1) u obecrnieyeHs1 yCTOWIMBOCTH CUCTEMbI CHHXPOHU3AIINH;
4 ]JIns yBeIM4eHUs: CKOPOCTH NEPEauu JaHHBIX.

2. HanGonee momexoycToW4YMBbIi BUI IM(POBOi pa30BOM MaHUITYIISAUN:
1 Pi/4 PSK;

2 BPSK;

3 QPSK;

416 QAM.
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3. HauBpIcuryro CKOpOCTh TIepeauu U3 MEPEUNCACHHBIX MOAYJISAINN 00eCTIeYnBACT:
1 BPSK;

2 BFSK;

3 8 PSK;

416 PSK.

4. KaHaibHOE KOIUPOBAHUE UCIIONIB3YETCS JIS:

1 O6HapyxeHHs U UCTIPABJICHUS OIIMOOK Mepeaadn;

2 CoxparieHusi o0bemMa nepeiaBaeMbIX TaHHBIX;

3 B ocHOBHOM 151 PEOTBPALLEHUSI HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;
4 VckimroueHus MeXCUMBOJIbHON nHTepdhepeniuu (MSI).

5. CoBpeMeHHasl TEXHOJIOTHsSI OCHOBAHHAs Ha MCIIOJIb30BaHUU aITOPUTMa OBICTPOTO Mpeodpa3oBa-
Hus @ypse (FFT):

1 CDMA;

2 TDMA;

3 OFDM;

4 MIMO.

6. CoBpeMeHHasi TEXHOJIOTHS, TIO3BOJISIFOIIAS W/WUJIM: CHU3HTH BEPOSTHOCTH OIIMOOYHOTO TpHeMa,
MOBBICUTH CKOPOCTH TIEPEIayM TaHHBIX, CHU3UTh TPEOYeMOe OTHOIICHHE CUTHAJI/TITyM, OOPOTHCSI C MHOTO-
Ty4€BOCTHIO ¥ (PETMHTOM KAHAJIOB:

1 OFDM,;

2 MHoroanTeHHas TexHoJiorus nepenaun qanueix (MIMO);

3 CeepxmupoxornonocHas cBsizb (UWB);

4 CDMA.

7. OTIUYUTEeTHPHON 0COOCHHOCTBIO TEXHOJOTUHU KOOBOTO pasnencHus kaHaaoB (CDMA) sBiser-
csL:

1 BBenenue 3aluTHOTO HHTEPBAJIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOOB;

3 IIpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmnuoHnHast 00paboTka cCurHasa.

8. IIpu nexonupoBaHUY CBEPTOUYHBIX KOJOB UCIIOJIb3YETCS:
1 BBenenue 3aluTHOTO HHTEPBANIA;

2 [TpuMeHeHne MOMEX0yCTOMYUBBIX KOJOB;

3 I[IpuMeHeHne BhICOKOYPOBHEBOM MOIYIISIIINY;

4 KoppensmuoHnHast 00paboTka cCurHasa.

8. [Ipn nexommpoBaHUM CBEPTOYHBIX KOIOB HUCIIONB3YETCS:
1 Anroputm ObicTporo npeodpazoBanust @ypse (FFT);

2 AnroputMm Butep6u;

3 Omnepanus ckpeMOnIMpoBaHH MTOTOKA JAHHBIX;

4 MHOrOaHTeHHas1 TEXHOJIOTUSI.

9. VBenuuenue M30BITOUHOCTH JJISl TOBBILIEHUS] TOMEXOYCTOWYMBOCTH KOJIa B CUCTEMAaX PEasIbHO-
IO BpEMEHH CACPKUBACTCSI:

1 YpoBHEM HCTIONB3YyEMOW MOTYJISILINM;

2 CHW)XEHHUEM peajbHONW CKOPOCTH INepeiaun JaHHBIX;

3 CHMXCHHEM DHEPTUH TIepeIaBaeMbIX CUMBOJIOB (OUTOB);

4 MexCUMBOJIHHOU HHTEp(DEPEHITHECH.
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10. B cBOE Bpemsi IMKIMUECKUE KOABI MOMYYHIN IIUPOKOE pacpoCcTpaHeHHe Oaaroaapsi:

1 TIpocToTe TEXHUYECKOW peaTu3alii PErUCTPOB CABUTA C OOPATHBIMU CBSI3SMH,

2 B0O3MOXHOCTH UCIIOIH30BAHUS MTOJIMHOMHUAIIBHOW anreOpsl;

3 BO3MO’KHOCTH OpraHM3alnu KaK CHCTEMAaTHYECKOro, TAK M HECUCTEMAaTHYECKOTO KOIMPOBAHUS;
4 Brio4HO NpUpPoOIe NUKINUYECKUX KOJOB.

11. DddexTuBHBIM cioco60M OOpBOBI ¢ MEKCUMBOIBHOU UHTephepeHnuer (MSI) B y3komo-
JIOCHBIX CHCTEMax Mepeiauu SBISIeTCs

1 YBenuuenue otHomeHus curHan/mrym (SNR);

2 IlpumeHeHne afanTUBHON (PUITBTpAIINY;

3 IIpuMeHeHrEe NOMEX0YCTONYMBOIO KOJUPOBAaHMSI;

4 lludpoBanne TaHHBIX.

12. MexcumBonbHas uatepdepennus (MSI) siBasieTcs yare BCero CieICTBHEM:
1 Manoro otHomieHust curnan/mrym (SNR);

2 Wcnonb30BaHuUs MOMEXOYCTOMUUBBIX KOJOB;

3 MHOTroIy4eBOro pacrpoCTpaHEHUs! pauOCUTHAIA,

4 Tlepemexxenust nannbixX (Interliving).

13. DddexTuBHBIM CITOCOOOM CHMYKEHHUSI KPAaTHOCTHU OIIMOOK TIEpEeIadn sIBIISICTCS:
1 AnantuBHasi QUIBTpaIUS;

2 CxkpeMOnIMpoBaHUE JaHHBIX;

3 MacmrabupoBaHue 1aHHBIX;

4 KackaznHoe KonupoBaHue U nepeMekenre nanueix (Interliving).

14. ®enuHr kaHamza pacIpoCTPaHEHUS palMOCUTHANA TIPOSIBIISIETCS B BUJIE:

1 MeasieHHBIX MPOBAJIOB YPOBHSI CUTHANa BCIEACTBUE MHOTOMYYE€BOIO PACHPOCTPAHEHHUS U HH-
TepdepeHIny;

2 UckaxxeHus GopMbl IPUHUMAEMbIX CUTHAJIOB;

3 V3meHeHus OTHOLIEHUSI MAKCHMAJIBHOTO YPOBHSI K CpeHeMy (TTHK-(akTopa);

4 TlosiBEHMSI BBICOKOTO YPOBHSI HEJIMHEMHBIX NCKAKEHHM.

15. 3amuTHbli naTepBan B TexHonorun OFDM npennasnadeH aist 00pbObI:
1 C ObICTpBIMH 3aMUPaHUSIMU;

2 C MexxcuMBOJIbHOM nHTepdepenueit (MSI);

3 C MeIJIEHHBIMH 3aMUPAHUSIMU;

4 denuHroM KaHaia pacpOCTPaHEHUs PaOCUTHAJIA.

16. TectupoBaHMe M BbIpaBHMBAHUE KaHaJIa MepeAayn AaHHbIX B TexHosnornn OFDM 3aximouaer-
csl B!

1 Mcnonb30BaHNM KAaCKaJHOTO KOAMPOBAaHUS U nepeMeskeHust qanubix (Interliving);

2 Wcnonb30BaHUM aJaliTUBHON MOAYJISIIIUY;

3 Mcnonp30BaHUM MUJIOT-CUTHAJIOB, allIPOKCUMAIMHN U BBIPABHUBAHUM IIPUHSTHIX CUTHAJIOB;

4 Vcnonb30BaHUM aIalITUBHON (DHITBTpAITHH.

17. Texnomorust kogoBoro pazzaenenus kaHanoB (CDMA) siBisieTcs:

1 OpHuM U3 crIOCOOOB MOBBIILIEHUS CIIEKTPATIbHOM 3()(HEeKTUBHOCTH;

2 OmHUM U3 CIOCOOOB TTOMEXOYCTOHYMBOTO KOAMPOBAHNS,

3 OnHuM H3 crtoco60B 6OPHOBI C KPATHBIMH OIIMOKAMU;

4 OpauM U3 crtoco60B GOPHOBI C MHOTOTYYEBOCTHIO PACTIPOCTPAHEHUS PaAMOCHUTHAIA.

18. OcHOBHEIM HenocTaTkoM TexHosiornu OFDM sasnsercs:

1 Hannyue nuk-gaxTopa UCIOIb3yeMbIX CUT'HAJIOB;
2 Mcnonbs30BaHUE 3alIMTHBIX UHTEPBAJIOB;
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3 Mcnoip30BaHue MUI0T-CUTHAIIOB;
4 Tlpumenenue anroput™a OsicTporo npeodpazoBanus Oypee (FFT).

19. Texnomorust mepeaaur JaHHBIX O€3 UCIIOJIB30BAHUS HECYIIETO KOIeOaHus:
1 CDMA;

2 UWB;

3 TDMA;

4 FDMA.

20. HemoctaTkoM (0COOEHHOCTBIO) HECHCTEMATHYECKHUX KOIOB 10 CPABHEHHIO C CUCTEMATHYECKH -
MU SIBJISICTCSI:

1 Beicokyto ciekTpasibHYIO 3P GEKTUBHOCTD;

2 Heo0XxoauMoCTh IPUMEHEHHUSI CKPEMOIMPOBAHNUS TaHHBIX;

3 Heo6xoaumMoCTh TOBTOPHOTO JIEKOAUPOBAHUS;

4 Huzkas ucrpasisionasi ClioCOOHOCTb.

21. CnekrpanbHas 3)(HEeKTUBHOCTD ONpEaeIeTCs Kak:

1 TTonoca 4acToT, mpu KOTOPOH HAOIIOAETCS MUHUMYM OIIMOOK TIepeaayn;

2 [lonoca 4acToT, MpH KOTOpOoi HaOMI0JaeTCss MUHUMYM OTHOIIeHUs1 curHai/uryM (SNR);
3 ITonoca yacToT HEOOXoAMMAsT JJIsT TOCTHKEHHUSI MAaKCUMAJIbHON CKOPOCTH TIEpeIadH;

4 OTHollIEHHE CKOPOCTHU Nepeaaun AaHHbIX Ha 1 ['1] ucnonap3yemMoil mojaocsl 4acToT.

22. DHeprernyeckas 3p(HeKTUBHOCTH OLIEHUBAETCS KakK:

1 OtHomenue sHEprust OMTa K CHEKTPAIbHOM IUIOTHOCTH HIyMa HEOOXOIUMOE JUIS TIePeaadn OJl-
HOTO OWTa TAaHHBIX C 33/1aHHON BEPOSITHOCTHIO OIIMOKH;

2 MouHOCTh CUrHaja HeoOXoIuMast JUT Iiepeladd OJJHOTO OnTa;

3 OTHOIIEHHE CUTHAJI/IIIYM HEOOXOIUMOE IS TIepelaull OTHOTO OUTa;

4 DHeprus 6uta HEOOXoaMMas )1 TIepeadn OTHOTO OuTa.

23. OtHocutenbHbIe (AU depeHnanbabie) BUAB (a30BOH MOIY/SIIUN TPEIMOYTUTEIBHBI B CBSI-
3U:

1 C teM, 4TO OTHOCUTEIbHASI MOAYJISILIUS TAPAHTUPYET BHICOKYIO CIEKTPATIbHYIO 3P PEKTUBHOCTD;

2C MNPUMCHCHUCM NPCABAPUTCIIBHOTO OTHOCHUTCIBHOIO KOAUPOBAHUA JAHHBIX, TAPAHTUPYIOLICTO
MpaBUJILHBIN 3axBaT ¢a3bl cuctemoit AITY B mpueMHuKe;

3 C teMm, 4TO OTHOCHTEJIbHAs MOIYJSALUS TapaHTUPYET BBICOKYIO PHEPreTHYecKyro 3(deKTuB-
HOCTb;

4C TEM, YTO OTHOCUTCIIbHAA MOAYJIALIUA TTO3BOJIACT YBCIUNYNUTL CKOPOCTD MIEPCAAYN JaHHBIX.

24. Monynsmust OQPSK npennoururensHo no cpaBHeHuto ¢ QPSK, Tak kak:

1 Monynsuus OQPSK 6oiee criektpanbHo — 3 peKTuBHA;

2 Monymsius OQPSK Gonee sHepretudecku 3 GeKTUBHA;

3 CHmxkaeT MaKCUMaJIbHBIN CKauoK ¢a3bl ¢ pi paauaH 10 pi/2 paauaH, 4TO CIOCOOCTBYET CHUXKE -
HUIO YPOBHS HEIMHEHHBIX HCKAKEHUH B YCHUIIUTEIIE MOIITHOCTH;

4 Monymsmst OQPSK 6Gonee momexoycToiturBa.

25. CuHApPOM OITMOKU 3aBUCHUTOT:

1 MecTa BO3HUKHOBEHHMS OIIMOKHA B CHUMBOJIC U OT CUMBOJIA;

2 CuMBoOIIa ¥ HE 3aBUCHT OT MECTa,

3 Tonbko OT CUMBOIIA;

4 MecTta BO3HMKHOBEHUS OITHOKH B CHMBOJIC U HE 3aBHCUT OT CMBOJIA.

26. CHHAPOM OITUOKHU ITO:
1 JIBOMYHBIH BEKTOP XapaKTepU3YIOLIU MECTO BOSHUKHOBEHHS OIIMOOYHOT0 OUTa B CUMBOJIE;
2 KoaddurmeHT xapakrepusyronuii ypoBeHb OIHO0K;
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3 KoappunueHT xapakTepu3yromuil OTIMYNE KOIOBOTO CUMBOJIA OT HH(POPMALMOHHOTO;
4 Marpu1ia xapakTepu3yolasi CBsI3b CHMBOJIA U BEKTOPA OITHOKH.

14.1.2. Dx3aMeHALlMOHHBbIE BONPOCHI

1. ITonsTie nuppPOBONH MOAYISALMH.

2. Metozp! 1eMOAYISALUH HUPPOBBIX PaiOCUTHAIIOB.

3. MeTozp! KaHaJIBHOTO TOMEXOYCTOMYMBOIO KOTUPOBAHHUSI.

4. ITpuHIUIBI paCIIMPEHUS CIIEKTPa CUTHAJIOB.

5. OcHOBHBIE CTIOCOOBI IPEOJIOIEHUE BPEIHOTO BIUSHUS MHOTOJY4EBOI'O pacpOCTPaHEHUSI.
6. Ves npocTpaHCTBEHHOT'O pa3HECEHHsI KAHAJIOB.

7. Busibl cHHXpOHU3aUKM OECIIPOBOAHBIX CUCTEM IEpeaul JaHHBIX.
8. Meronsl PSK-Monymsaiuu.

9. Metonel FSK-monysanuu.

10. Texnonorus FDMA.

11. Texnonorus TDMA.

12. Texnonorus CDMA.

13. CurnansHo-konoBbie KoHCTpyKiuu (CKK) (TCM).

14. bnoyHoe-anredpanyeckoe KOAUPOBaHHE.

15. brnoyHoe HUKINYECKOe KOAUPOBAHHE.

16. CBepTouHOE KOIMPOBAHUE.

17. Anroput™ Butep6u.

18. MexcumBonbHas uarepdepenuus (MCH) (ISI).

19. IlpoGnema cOOCTBEHHBIX 3HAUCHUH U BEKTOPOB JIMHEHHOM CHCTEMBbl ypaBHEHHUH U aHAIUTHYE-
cKkasl (PYHKIMSI MATPUYHOTO apryMeHTa.

20. DxBanaizep GSM.

21. OtHocuTenbHOE (U PepeHaIbHOE) KOTUPOBaHHE.
22. Cxembr OAITY.

23. Ces3p Ha mrymonoao0Heix curHanax (LIIIC).

24. Texuonorus OFDMA.
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25.
26.
27.
28.
29.
30.
31.
32.

33.
CUTHAJIOB.

TEYHBIX MOJYJICH.

MHorony4eBoe pacpoCTpaHCHHE.
Texnonorus MIMO.
Konpt Puna-Conomona (PC).

AHanus OropKeTa KaHala CBsI3U.

CunxpoHu3zanus B 1u(poBoil paTuocBs3y.

KoppensauuoHHblil npuem.

DHepreTuyeckas U crieKTpaabHast 3 (HEeKTUBHOCTH KaHAJIOB CBSI3H.

KOMHpOMI/ICCLI IMpU UCITOJIB30BAHUH MOAYJINUU U KOAUPOBAHMS.

Cxema mpsMoro mnpeoOpazoBaHUsi KaK OCHOBHOW CIOCOO MpHEeMa Y3KOMOJOCHBIX HU(POBBIX

14.1.3. Tembl J1a00opaTOpHBIX padoT
O3HakoMIIeHUE CO Cpeloi PYHKIMOHAIBHOTO MoAenupoBanusi. OyHKIMOHAIbHbBIE OJ0KH OMOIHO-

Hccnenoanne BPSK 1 QPSK momeMoB ( BapuaHT ¢ (ha30BBIM KOIEPOM).
Uccnenosanne Pi/4 QPSK monmema (BapuaHT ¢ (pa30BBIM KOJIEPOM).
Uccnenosanue BFSK u 4 FSK Monemos.
HccnenoBanne anreOpandecKoro v MUKIMIECKOro OJIOYHBIX KOJCKOB.
Hccnenosanue MSK mMoaema.
Hccnenosanue Texuonornu FDMA.
Hccnenosanue texnojiornu TDMA.
Hccnenosanne texuonorun CDMA.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH

310POBbS U HHBAJINI0OB

I[J'I}I JiuIy ¢ OrpaHUYCHHBIMH BO3MOXXHOCTIAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, IICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14,
Ta6Jmua 14 — I[OHOJIHI/ITeJIBHLIe MaTtepuajibl OLICHUBAHUSA IJId JIUL C OrPAaHUYCHHBIMU BO3MOKHOCTAMU

310POBbS U HHBAJINIOB

Kareropuu
o0yJarommxcs

Buanl 1OMOIHUTENBHBIX OLEHOUYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OIICHKH
pe3yabTaTOB 00YyUCHUS

C napymeHusMu
cryxa

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OTHI

[IpenmyiieCTBEHHO MUCbMEHHAS
MpOBEpKa

C napyueHusaMu
3peHUs

CobecenoBanue o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHOUBUYaJIBHO)

C napymeHusMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

[IpenmyiiieCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHu4YeHHSIMH 110
00IIeMe TUITUHCKUM
MOKa3aHUsIM

TecTbl, NCEMEHHBIE CAMOCTOSATENILHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO MPOBEPKA
METOAAMM UCXOOA U3 COCTOAHUA
o0ydJaromierocst Ha MOMEHT ITPOBEPKHU
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14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJO0CTaBICHUS 3aJaHNI OLIEHOYHBIX CPEJICTB, & UMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [l TaKUX 00ydaromuxcs MpeycMaTpuBaeTcsl JOCTYII -
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCITOJIH30BAHNUEM YCIIYT aCCUCTEHTA;

- IIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popmax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUK:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOUTHCS B HECKOIBKO ITAIOB.
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