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YueOHnblii mi1an Ha6opa 2015 roaa u nocjexyOUUX JeT
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Ne Buab! yueOnoii padoTsl g g g g g 2
s s s = 2 =
P @ Y P =
@] @] @] @] =
1. | Jlekoun 18 18 qac.
2. | JlaGopaTopHbIe paGoTHI 20 20 qac.
3. | lIpakTHYecKue 3aHATHS 22 22 yac.
4. | KypcoBoii mpoext/padora (KPC) (ayauTopnas) yac.
5. | Bcero aymuTOpHbIX 3aHATHIA (Cymma 1-4) 60 60 yac.
6. W3 Hux B MHTepaKTHBHOI dopme 12 12 yac.
7. | CamocTosiTesbHast padoTa ctyaeHToB (CPC) 84 84 yac.
8. | Bcero (0e3 3x3ameHa) (Cymma 5,7) 144 144 yac.
9. | CamocT. paGoTa Ha MOATOTOBKY, CIa4y IK3aMeHa 36 36 yac.
10| O6mast Tpya10eMKOCTh (Cymma 8,9) 180 180 yac.
(B 3a4eTHBIX eIUHUIIAX) 5 5 3ET
3ayer: He MpeayCMOTPEH Au. 3a4eT: He MPpeayCMOTPEH
JK3aMeH: 3 cemecTp
Tomck (2015)
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P'LICC.\I()'I'DCHU 158 ()J()G})CHL! Ha 3aC€IaHuun K'd(l)C,'_lpr

rpotoxos Ne oT & » 20 1

Jluer corjiacoBaHmii

Pabouas mporpamma coctaBieHa C yderoM TpeboBanuii denepansHoro I'ocymapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHAapTa BhICIIETO npodeccrnoHanbHoro oopazopanus (OPI'OC BIIO) nokoieHus mo
Hanpasienuto noarotoBku 11.04.02 — «MHQOKOMMYHHKAIIMOHHBIE TEXHOJOTMH WU CHUCTEMBI CBSI3H»,
YTBEPKJICHHOTO MpuKa3zoM MuHuctepcTBa oopazoanus U Hayku PO Nel403 ot 30.10.2014 r.,
paccMmoTpena u ojiodpeHa Ha 3acenanuu kadeaps PTC «19» mas 2015 r., mpotokon Ne 6.

Pazpaboruunk: 3aB. kadenpoii cpencts paauocszu (CPC) Menuxos C.B.

3aB. obecrneunBaroiel (Boimyckaromiei) kagpeapoit PTC [apeirus I'.C.

Pabowas mporpamma coriacoBaHa ¢ (akyabTeToM, Hpodmimpyromeil kadenpoil HampaBIeHUS

IIOATOTOBKH.

Jexan PTD [Tonosa K.1O.

3aB. npodrmpyromeit kahenpoit TOP Hemmumon A5

OKCIepThI:

Houent xad. TOP boromornos C.H.

Houent kad. CPC Konorpugos B.A.
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1. Heau u 3aaa49u AUCHUIIMHBI « CTAaHIAPTHI M TEXHOJIOTUH MOOMJIBHOI cBsizu» (CTMC)

PaccMoTpenne 0cOOCHHOCTEH MOCTPOSHUSI U TPUHIIUIIOB PA0OTHI COBPEMEHHBIX CHUCTEM M CeTei
CBS3U C TIOABWIKHBIMH OOBEKTaMH; HW3y4E€HHE METOJOB pacueTa 4YacTOTHOTO IUIaHa, MapaMeTpOB
MPOIMYCKHOW CIIOCOOHOCTH ¥ JHEPreTHYECKUX TMapaMeTpOB ammapaTypbl; OOydYeHUE CTYJEHTOB
KOMIUIGKCHOMY TE€XHHUYECKOMY MBIIIJICHUI0 Ha TMpHUMEpax pa30dopa MPUHIIUIIOB IMOCTPOCHHUS M PabOThI
COBPEMEHHBIX DJJICKTPOHHBIX CHCTEM U CETeH CBSI3W C TIOJBMKHBIMH OOBEKTaMHU; O3HAKOMIICHUE
CTYJICHTOB CO CTaHJapTaMHU B 00JIACTH COBPEMEHHBIX CHCTEM MOOMIIBHOM CBSI3H.

2. MecTo TMCHMIJIMHBI B CTPYKTYPe OCHOBHOM MpogeccHoHAIBLHOI 00pa30BaTeIbHONH MPOrpaMMbl
(O11011)

Juctunmuaa CTMC (b1.B.JIB.2) sBisieTcst AUCHUIUIMHON 1O BBIOOPY «0a30BO-BapHaTUBHON YacTH
y4eOHOro IIaHA M €€ W3YYCHHE CTPOUTCS Ha OCHOBE 3HAHHS CTYACHTaMH KOMIUIEKCa BOIIPOCOB,
M3YYCHHBIX (M3y4aeMbIX) B IPEIIIECTBYIOUINX U COMYTCTBYIOIIUX TUCIUIUINHAX

- B jauctuiuimHax: LludpoBas o0pabOTKa CHUTHAJIOB CHCTEM CBS3M; 1€OpHs 3IIEKTPOMAarHUTHON
COBMECTUMOCTH PaJHO’IEKTPOHHBIX CpencTB U cucreM; Teopusi tenerpaduxa; Teopus U TexHHKa
nepenaun uHpopMaiuu; GopmupoBaHre U 00pabOTKa CUTHAIOB CUCTEM CBsi3H; ONTHYECKHUE CHCTEMBI
cBs3u U 00paboTku uHpopmauuu; Teopus nocTpoeHus: WHPOKOMMYHHMKAIIMOHHBIX CETEH M CHCTEM;
Cucremsbl paanoaoCTyIIa.

Huctunnuna CTMC siBnsieTcst o{HOM U3 BeIylIUX B MPOPECCHOHANIBHON MOJATOTOBKE CTY/IEHTOB-
MarucTpoB — B HEM pacCMaTpUBAIOTCSA MPUHIIMIIBI PEIICHUS BOIMPOCOB, C KOTOPBIMU MAarucCTphI
HarpaBieHus nmoarotoBku 11.04.02 crankuBaroTcs B mpoliecce cBoel MpodeCCUOHAIBHON JISATeILHOCTH.

3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS TUCHMIIIHHBI
[Ipouecc  w3ydeHWs  JUCHMIUIMHBI ~ HampaBieH  Ha  (OPMUPOBaHUE  CIEAYIOLIUX
obmenpodeccunonanbHbIME U podeccuonanbabiMu kommereHimsivu (OITK, TK):

CIIOCOOHOCTBIO PEATM30BBIBATH HOBBIE MPUHIIMITBI IIOCTPOCHUST HH(POKOMMYHHUKAITMOHHBIX CUCTEM U
ceTell pa3IMyYHbIX THIIOB [IepeIauu, pacupeneseHus, 00padoTku u xpanenus napopmaimu (OIK-4);

TOTOBHOCTBIO YYWUTBHIBATH IPU IPOBEJACHUU HCCIEAOBAHUM, IPOEKTUPOBAHWUU, OpraHU3aLUU
TEXHOJIOTMYECKUX IPOLECCOB M AKCILTyaTalluM MH()POKOMMYHUKAIIMOHHBIX CHCTEM, CETe M YCTPOWCTB
MHUpPOBOM OIBIT B BONPOCAX TEXHUYECKOTO PEryJIMPOBaHUS, METPOJOTHYECKOro oOecreueHus: u
6e3onacHocTH xusHeAesTeapHocTr (OIK-5);

TOTOBHOCTBIO UCIOJIb30BaTh COBpPEMEHHBIE JOCTHKEHUS HayK1 u nepeoBbIe
MH(POKOMMYHUKAIIIOHHbIE TEXHOJOTUHM, METOJbl MPOBEICHUS TEOPETUYECKUX U SKCIEPUMEHTATIBHBIX
HCCIIEIOBAaHUI B HAayYHO-UCCIIEI0BATEIbCKUX paboTax B 0071acTH MHPOKOMMYHUKAIIMOHHBIX TEXHOJIOTUN
u cucrem cBsizu (MKTuC) (ITK-8).

B pe3ynbrare n3yueHus: AMCUUILINHBI CTYJAEHT JTOJIKEH:

3namp: QuU3NUECKUE OCHOBBI M TEXHHYECKHE BO3MOXKHOCTH COBPEMEHHBIX CTaHIAPTOB MU
TEXHOJIOTUI MOOWJIBHOM CBSI3M; OOJACTH MPUMEHEHHs, TUIBI U BO3MOYKHOCTH IO KayecTBY YCIYT,
o0ecreyrBaeMbIX pa3IMUYHbIMU COBPEMEHHBIMHU CTAHAAPTaMHU M TEXHOJIOTUSIMU MOOUIIBHOM CBS3H,

Ymemy: Bo1OVpaTh HA IPAKTUKE TUI CTAaHAAPTA U TEXHOJIOTHH /ISl OpraHU3allMi MOOMIIBHOM CBSI3U
KOHKPETHOTO IpOEeKTa; pa3pabaThiBaTh M OOOCHOBBIBATH COOTBETCTBYIOIME TEXHHUUYECKOMY 3a/IaHUIO
CTPYKTYpPHBIE CXEMBbl CHCTEM CBSI3M U apXUTEKTYPY COOTBETCTBYIOIIHMX MOOWJIBHBIX CETeH € y4eToM
YCIOBUH MX SKCIUTyaTallMM, BKJIIOYas TpeOOBaHMS SKOHOMMKH, KadyecTBa MPEIOCTaBISIEMBIX YCIYT,
OXpaHbl Tpy/la U OKpYXkarouiei cpeibl; 000CHOBAHHO BhIOMpPaTh (PYHKIIMOHAIBbHbBIE OJJOKM CUCTEM U CeTel
CBSI3U C ydeToM TpeOOBaHMN 3JIEKTPOMArHUTHOW COBMECTUMOCTH, TEXHOJOTMYHOCTH, YHAOOCTBa H
HAJEKHOCTH SKCILTyaTallii, SKOHOMUYECKOW U CHEKTPaJbHOU 3(h(PEKTUBHOCTH; OCYIIECTBIATH pacyeT
WM 000CHOBaHHBIN BHIOOp 3HAYEHUH MapaMeTpoB (PYHKIMOHAIBHBIX OJIOKOB CHCTEM CBS3M HAa OCHOBE
pe3yNbTaTOB aHalu3a TpeOOBaHMWU I1I€HA/KauecTBO; MPOBOAWTh HMMHUTALMOHHBIA WM HATYPHBIN
HKCHEPUMEHT MO U3MEPEHUI0 OCHOBHBIX XapaKTEPUCTUK CUCTEM U UX (PYHKIIMOHAIBHBIX OJOKOB;

Bnaoemps: nepBU4YHBIMU HaBbIKaMH BbIOOpa (DYHKIIMOHAIBHBIX OJIOKOB CUCTEM MOOMIIBHOM CBS3H U
uxX OOBEIMHEHMs IJIi COBMECTHOM palbOThl MpPHU COCTABIEHUM IMPOEKTa CUCTEMBI, €ro peaju3aluu U
TEXHUYECKON DKCIUTyaTalliH; HaBBIKAMH IJITAHUPOBAHUS M TPOBEICHHUS UMUTAIIMOHHOTO M aIlapaTHOTO
HKCHEPUMEHTOB, TPOBOJAUMBIX JUIsl OLIEHKH OCHOBHBIX XapaKTEPUCTUK MOOUIIBHBIX CHCTEM.
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4. O0beM TUCHUNJIMHBI U BUAbI Y4eOHOI padoThl
OO01mast TpPyA0€MKOCTh JUCHIUTUINHBI COCTABIISIET 5 3a4ETHBIX €TUHUIIBL

Bun yueGHOI paboThI

Bcero yacos

Cemectpbl

1

2

3

AyIuMTOpHBIE 3aHATHUS (BCEro)

60

60

B ToMm uucne:

Jlextmu (JI)

18

18

JlabopaTopHsle pabots! (JIP)

20

20

[Tpaktnueckue 3anstus (I13)

22

22

CemuHapsl (C)

Komnoksuyms! (K)

Kypcogoii npoekr (KI1)/(pabora, KP) (aynutopHast Harpy3ka)

Jlpyeue 6udvi ayoumopHoii pabomul

CamocTosiTeJIbHasi padoTa (Bcero)

84

84

B tom uucie:

Kypcogotii mpoekr (pabota) (camocrosrensHas paboTa)

PacuerHo-rpadraeckue paboThl

Pedepar

Hpyaue 6udvl camocmoamensHol pabomul

ITpopaboTka JEKIIMOHHOTO MaTepHaa

18

18

IToaroroska k J1abopaTopHBIM paboTaM

18

18

HOHFOTOBK& K IPAKTUYCCKUM 3aHATUSIM

30

30

IToaroroBka k KOHTpoIbHEIM pabotam (KTP)

18

18

Bcero 0e3 hx3aMeHa

144

144

Bujx npomexyTouyHoi arrecranuu (3K3aMeH)

36

36

OO1mast TpyA0eMKOCTb, Jac.
3auetHsle Enunnnsl Tpynoemkoctu (3ET)

180

180

5. Conepixkanue QM CHUNTHHBI

5.1. Pa3zgennl AMCUUILINH ¥ BUALI 3aHATHI

HaumenoBanue pazzaena IUCHUILITAHBI

Jlekuun, gac.
JlaGopar
3aHATHSI, Yac.

IIpakTuu.
3aHsTH, Yac.

Kypcogoii [1/P
(KCP), yac.

CPC
(JT+JI3+I13++KTP)
Jac.

(6e3 ax3am.)

Bcero, yac.

(6e3 ax3am.)

dopmupyemsble
KOMITIETEHIUU
(OK, IIK)

Hpuaune: moctpoenus CMC. 2 8 4
[TapameTps! paguokanana. Monaenu
npenackasanus yposHs curnaga CMC.

3+6+5+2=16

w
o

OIIK-4;
OIIK-5; TTK-8

YacToTHO-TEppUTOPHATEHOE 2 - 4
manupoBanne CMC.

3+0+5+5=13

19

OIIK-4;
OIIK-5; T1K-8

Tpaduk u emxocts CMC.
CoenMHUTEINIBbHBIE paJropesIeiHHbIe
JIMHUM 0a30BBIX M LEHTPAIBHBIX CTAHIIMN

CMC.

3+0+5+5=13

17

OIIK-4;
OIIK-5; TTK-8

Texnonorun u ctanaaptsl CMC.

3+12+5+6=26

50

OIIK-4;
OIIK-5; [1K-8

CucTeMbl TepCoOHAIBHOM CITyTHUKOBOH 2 - 4
CBSI3U.

3+0+5+0=8

14

OIIK-4;
OIIK-5; [1K-8

OcuoBsl npoexTupoBanust CMC. 2 - 4
[Tepcnextussl pazsurusi CMC.

3+0+5+0=8

14

OIIK-4;
OIIK-5; [1K-8

Beero | 18 | 20 22

84

144
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5.2. Conep:xkaHue pa3iesioB JMCHUIIHHBI (110 JIEKIUSIM)

IlepcriexTuBsI pa3BUTHSA
CMC.

CMC. I'noGanbras napopMmannonHas cucrema (I'C),
mecto Poccnn B I'MIC.

dopmupyembie

No HaumenoBanue paznena TpymnoeMKoCTb,

/i MCLUATUTHHbI Copeprxanue pasziena qac. KOMIIETEHIIUHA
(OK, IIK)

1. IIpuHUIMDBI TOCTpOEHUS CeTH ¢ MaKpOCOTOBO, MUKPOCOTOBOM, IMMKOCOTOBOM 2 OIIK-4; OIIK-5;
CMC. IlapameTphl CTPYKTYpO#. Apxutekrypa ceteid. Bunsl cranuuii ceru: I[1K-8
pammokanama. Mogenn nentpanbHast (L[C), 6azosas (BC), mobmnbHas (MC).

NIPe/ICKA3aHHS YPOBHS LleHTpBI KOMMYTaIUH, YIIPABICHUS U 00CITyKHBAHHSI.
XsH10Bep, poyMUHT. Bunel yenyr. Monenu OkaMypsl 1
curnana CMC.
OxamypsI-Xara o MpeCcKa3aHuIo YPOBHS
MIPUHUMAEMOTr0 CUTHaJIa Ha JTIMHHBIX Tpaccax.

2. YacroTHo- Knacrep, ero pasMepHOCTb, YaCTOTHBIE TPYIIIBI. 2 OIIK-4; OIIK-5;
TEPPUTOPHATHLHOE IMapametp «Signal Interference Ratio» (SIR), ero pacuer I1K-8
nmannposanne CMC. UL OJJHOPOJIHOM COTOBOM CTPYKTYphl. YacToTHOE

IulaHupoBaHue. [11aHbl 4acTOT: aHAJIOTOBOH CHCTEMBI
NMT; mudposoit cucremsr GSM. MakcumansHO
BO3MO>KHOE YHCIIO OTHOBPEMEHHO 00CTYKHBAaeMBIX
a0OHEHTOB B COTE.

3. Tpaduk u eMKOCTB [Mpuniun tpankusxra. [lorstue Tpaduka, pacueT ero 2 OIIK-4; OIIK-5;
CMC. Coeunurenbubie | Mapamerpos mis CMC ¢ uCONb30BaHUEM MOJIENH I1K-8
paMOpeeHHbIC THHAN Opnanra B. CoenunurensHble panuopeneiinsie nuauu bC
6a30BbIX 1 u L1C. Pacuer ycroituuBoctu cBsizu CMC.

LEHTPaJbHBIX CTAHLIUN
CMC.

4, TexHoMOrNu U TexHonoruu MHOXecTBeHHOTO goctyna (FDMA, TDMA, 8 OIIK-4; OIIK-5;

crangaptsl CMC. CDMA. WCDMA). TexHOIOTHH TIepeiadn JaHHBIX I1K-8
(EDGE, GPRS, HSDPA, MIMO). CranaapTsl COTOBO#
cBsi3u mokosiennii 1G, 2G, 3G, 4G (NMT, CDMA, GSM,
CDMAZ2000, UMTS, LTE).

5. Cuctembl epcoHaNbHOM | ['MobanbHast cBA3b uepe3s HCKYCCTBEHHBIE CITyTHUKH 2 OIIK-4; OIIK-5;
CITyTHHKOBO CBSI3H. 3emun (C3). Op6uranbubie kougurypanun NC3 (LEO, K-8

MEO, HEO, GEO). CMC Iridium u Globalstar Ha ocHoBe
LEO-NC3, nx cBoiicTBa, 30HEI 00CITYKHBaHUSI.

6. OcHOBBI OcHosHble 3Tansl npoekTuposanus CIIP. Meropt 2 OIIK-4; OIIK-5;

npoektuposanus CMC. nosieHns emxoctd CITP. IepcrekTHBEI pa3BUTHS T1K-8

5.3. Pazenpl AUCHMILIMHBI U MEKIUCIUNIUHAPHBIE CBSI3H ¢ 00ecneYHBAKIUMU (MPeAbITYIIHMHU)
U CONYTCTBYKIIUMHM TUCHUTITTHHAMMA

No HaumeHnoBanue obecrieqnBaronux No Ne pa3zienoB JaHHOUM TUCIUTUIMHBI U3 Ta0.5.1,
n/n (penpITynyx) U JUIS KOTOPBIX HEOOXOIMMO M3y4eHHE 00eCeUnBAIOMINX (PEIBIAYIINX )
o0ecreynBaeMbIX (TTOCIEAYIOIINX) U o0ecreurBaeMbIX (OCIEAYIONNX) TUCIUTUINH
AACIAILTH 1] 2] 3] 4] 5 | 6 | | |
HpeIlIHeCTBleIIII/Ie AUCHUITJIMHBI
1. udposas 06paboTKa CHTHATIOB + + + +
CHCTEM CBsA3U
2. Teopust 3NeKTPOMAarHUTHOM + + + + + +
COBMECTUMOCTHU PAUOIJICKTPOHHBIX
CPEJICTB M CHCTEM
3. Teopus Tenerpaduka + + + + +
4, Teopus u TeXxHUKa Iepegadn + + + + + +
“HpOpMAIHH
5. dopmupoBanue 1 0opaboTka + +
CHUT'HAJIOB CUCTEM CBA3U
6. OnTHYecKne CUCTEMBI CBSI3H U + + +
00paboTku nHdopmaImu
7. Hay4Ho-nccnenoBatenbckas padoTa B + + + + + +
CeMECTpE
ConyTcTByIOIIME UCHUILTHHBI
1. Teopust nocTpoeHus + + + + + +
WHPOKOMMYHUKAIIMOHHBIX CETeH U
cHcTeM
2. CucteMsl paguoi0cTyIa + + + + + +
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5.4. CooTBeTCTBHE KOMNETEeHIH I, GOPMUPYEeMbIX PH M3Yy4YeHUHU JUCIUNJIMHBI, U BUIOB 3aHATHH

Ilepeuens Buner 3anstuii DopMBbI KOHTPOJIS
KOMIETEHIMI 1 TIP I3 | KP/KII | CPC (Oemanuzayus)
OIIK-4 + + + + KoncrekT, TecT Ha IpakT. 3aH., OTYET Mo Jabopart. pabore
OIIK-5 + + + + KoHcriekr, TecT Ha pakT. 3aH., OTYET Mo Jabopart. paboTe
I1K-8 + + + + Koncriekr, TecT Ha IpakT. 3aH., OTYET Mo Jabopat. pabore

6. MeToabl 1 (popMbI OPpraHu3anuu 00y4eHust
TexH0J10rMi HHTEPAKTHBHOI0 00y4YeHHs MPHU Pa3HbIX (opMax 3aHATHI B yacax
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Tpenunr
Dopmsl Texuum, Jlabopatopusie | [IpakTndeckue Macrep-
Merozsi e, 3aHarus, 3aHATHS, wnace, Bcero
gac. qac. e,
MUHH-TEKINH, TECTHI 2 2 4
Pab6ota B KOMaHIe 4 4
Penienne cuTyanMoHHBIX 33124 2 2
HccnenoBaTenbCKUM METOT 2 2
HToro MHTEpaKTUBHBIX 3aHATUI 2 6 4 12
7. JlabopaTopHbie padothl (20 yac.)
Ne Ne paznena HammenoBanune mabopaTOpHBIX padoOT Tpyno- dopMupyemsbie
/I JUCTIATUTAHBI €MKOCTb, KOMIICTCHITMU
u3 1abu. 5.1 yac. (OK, ITIK)
1. 1 HccnenoBaHue 3aBUCHMOCTH TOMEXOYCTOMUYUBOCTH OT 4 OIIK-4; OIIK-5;
CKOPOCTH TIepeIauu JaHHBIX 10 PA3HOCKOPOCTHBIM KaHAJIaM C I1K-8
OJIMHAKOBBIM THIIOM MAaHHUMYJISAIHH
2. 1 HccnenoBaHue 3aBUCMMOCTH TOMEXOYCTOMUUBOCTH OIIK-4; OIIK-5;
Pa3HOCKOPOCTHBIX KaHAJIOB C Pa3HBIMHU THIIAMU MOJYJISIIIN OT I1K-8
CKOPOCTH TepeIaun JaHHBIX
3. 4 [TonaBneHue MeXCUMBOJIBHOM UHTEPHEPEHLINH IKBaIA3epoM 4 OIIK-4; OIIK-5;
T1K-8
4. 4 Wnrepdeiicel, TepMuHaIbHOE 000pyIOBaHKE, CTPYKTYpa 4 OIIK-4; OIIK-5;
KaJapoB 1 (OPMHUPOBAHKE CUTHAIOB B cTangapte GSM T1K-8
5. 4 CTpyKTypa JOTUYECKUX KaHAJIOB YIIPABJICHUS U allTOPUTMBI 4 OIIK-4; OIIK-5;
¢yHKIHOHUpOBaHUs cucteMbl GSM I1K-8
8. IIpakTuyeckue 3anaTHs (22 yac.)
Ne Ne pa3nena TemaTnka IpakTHUECKUX 3aHATHH Tpyno- Dopmupyembie
/I JICTIATUTAHBI €MKOCTb, KOMIIETEHITHA
n3 1abu. 5.1 gac. (OK, TIK)
1. 1,6 Pacuer 30H 00CITy)KUBaHHS IEPEAATINKOB METPOBBIX BOJTH 4 OIIK-4; OIIK-5;
I1K-8
2. 1,6 Mopenu npecka3aHusl YpOBHS CHT'HAJA JUTS OTIPEISIICHUS 30H 6 OIIK-4; OIIK-5;
00CITy>)KMBaHUS IUTSI COTOBBIX CHCTEM TIOABIDKHOU CBSI3H I1K-8
3. 2,4,6 DJIEeKTPOMarHuTHasE COBMECTUMOCTh U OCOOSHHOCTH YaCTOTHOTO 4 OIIK-4; OIIK-5;
IUTAHUPOBAHHS B COTOBBIX CHCTEMAaX ITOJABIKHON CBSI3U I1K-8
4, 3,4,6 Tpaduk 1 eMKOCTh COTOBBIX CUCTEM MOOHIBHOM CBS3H 4 OIIK-4; OIIK-5;
I1K-8
5. 56 Pacuer nuarpamMm ypoBHel epcOHaIbHON CIIyTHUKOBOU CBSI3U 4 OIIK-4; OIIK-5;
I1K-8
6




9. CamocrosiTesibHas1 padoTta (84 yac.), caMocTosiTeIbLHAsI

paboTa Ha MOAr0TOBKY, a4y 3Kk3aMeHa (36 yac.)

Ne No paznena TemaTnka caMOCTOSITETLHOM PabOTHI Tpyno- Komnerenuu Kontponb
/11 JIACITUTUTAHBI (Oemanuzayus) €MKOCTb, (OK, TIK) BBITIOJTHEHUS pa0OTHI
n3 tadi. 5.1 qac. (ompoc, TecT, oM. 3a1aHKE
M T.IL)
1. 1-6 [TpopaboTka IeKIMOHHOTO MaTepHana 18 OIIK-4; OIIK- Tect KOHTPOIBb
5; K-8

2. 1,4 [Moaroroka x 1abopaTOpHEIM paboTaM 18 OIIK-4; OIIK- 3aimra OT4E€TOB
U 3allUTa OTYETOB 5; K-8

3. 1-6 IloaroToBKa K MPaKTUYECKUM 3aHITHUAM 30 OIIK-4; OIIK- IIpoBepka
U BBIIIOJIHECHUE «IOMAITHUX» 3aJJaHUi 5; IIK-8 «IOMAIIHUX
10 TeMaM, YKa3aHHbIM B Tabnuie 8 3aJaHui»

4 1-6 IToxroToBka kK 2-M KOHTPOJIEHBIM 18 OIIK-4; OIIK- IIpoBepka
pabotam o Temam: «Pacder 30H 5; [IK-8 KOHTPOJBHBIX PadOT
00CITyXKHBaHHA PaAHONIEPEAATINKOB.

YacTOTHO-TEPPUTOPHAIIEHOE
IUTAHUPOBAHUE COTOBBIX CHCTEMY;
«OrneHka Tpaduka 1 eMKOCTH CHCTEM
cBs3u. Pacuer nuarpaMm ypoBHE#
NIEPCOHAJIBHOM CIIlyTHUKOBOM CBSI3U»
5. 1-6 IToaroroBska u ciada sK3aMeHa 36 OIIK-4; OIIK- DK3ameH
5; K-8

10. [IpumepHas TeMaTHKA KYPCOBBIX MPOEKTOB (PadoT) — (He MPeTyCMOTPEHBI)

11. PeiiTuHroBas cucrema JJisi OleHKH yCIIeBaeMOCTH CTYI€HTOB

Tab6auua 11.1. bamipHbBIE OIIEHKH IS 3JIEMEHTOB KOHTPOJIS (3a4eT, JISKIHH, JIA00paTopHbIe paboThI)

MaxkcumaabHBIN Macnmans b1t
o MakcumanbHBIH Oat 3a mepuox Bceero 3a
DOneMeHTHl yIeOHOU AeATeIEHOCTH Gan na 1-yio KT 0aut 3a mepuox wexcty 2KT 1 Ha cenect
mexay 1KT u 2KT p
KOHEII ceMecTpa
[Tocemenune 3auaTHit 8 8 2 18
BrmonHeHne paboT MO MPaKTHYSCKUM 6 4 2 12
3aHATUAM
BrImoHeHMe U 3aIUTa Pe3yIbTaTOB
8 6 14
J1a00paTOPHBIX paboT
KonTtponpHbIe pabOTH Ha MPaKTUIECKUX 8 8 0 16
3aHATHAX
KoMIOHEHT CBOEBPEMEHHOCTH 4 4 2 10
HToro 3a nepuoa (Makc.) 26 32 12 70
Crada sk3amMeHa (Makc.) 30
Hapacrawommum HToromMm 26 58 70 100
Tab6muua 11.2. [lepecueT 6ayoB B o1ieHKH 32 KOHTposbHEIE ToukH (KT)
BaJjuibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka
> 90 % ot MakcumanbHOHM cymMMbl O6amoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuManbHOH cyMMBI OamoB Ha maty KT 4
Ot 60% 10 69% oT MakcuManbHOH cyMMBI OamioB Ha naty KT 3
< 60 % ot MmakcumanbHOM cymmbl OayutoB Ha aaty KT 2
Tabdauna 11.3. [lepecueT cymmbl 0asIOB B TPAAULIMOHHYIO ¥ MEXIYHAPOJHYIO OIEHKY
Ouenka (FOC) HTrorosasi cymma 6a/1ji0B, yYUMTbIBaeT yCIELIHO Onenka (ECTS)

CAAHHBIN K3

aMCEH

5 (oTnHYHO),

90 - 100 A (OTJIMYHO)
(3auTeHo)
85 -89 B (ouenp xopoio)
4 (xopowo), 75 -84 C (xopomo)
(3auTeHo) 70-74
3 (YZOBIIETBOPUTEIBHO), 65— 69 D (ynosnersopurensHo)
(3auTeHo) 60 - 64 E (nmocpezncTBeHHO)

2 (HeyIOBJIETBOPUTEIHHO),
(He 3a4TeHO)

Hwuxke 60 6a710B

F (reynoBneTBOpUTENHHO)
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12. YyeOHO-MeTOAMYeCKOe U HHPOPMALIMOHHOE o0eceYeHne TUCHUNINHBI

1.

o~

~

10.

11.

12.

13.
14.

15.

16.

17.

18.

12.1. Ocnosenasa numepamypa
lanxun B.A. LudpoBas moOunbHas pannocBsa3b: YueOHoe mocobme i By30B. — M.: lopsiuas nuHHsA —
Tenexom, 2012. — 592 c. (40 3k3.).
12.2. /lononnumenvhan riumepamypa
Weanos B.U., I'opauenko B.H., [Tonmoe I''"H. u mp. LludpoBeic n aHANIOTOBBIC CHCTEMBI MEepeaadn: YUeOHHUK
1u1st By30B. — M.: Topstuast muaus — Tenexom, 2005. — 231 c. (101 sk3.).
Bonkos JI.H., Hemuposckuii M.C., Illunakop FO.C. CucteMbl 1U(ppOBOi pagriocBs3u: 0a30BBIE METOIBI H
XapakTepucTuku: YdueoHoe nocodue. — M.: Dko-Tpennas, 2005. — 392 c. (42 3k3.).
ITonoB B.M. OcHoBBI coTOBO# cBsi3u ctanaapTra GSM. — M.: Dko-Tpenas, 2005. — 292 c. (23 3k3.).
MaxkoseeBa M. M., Illunakos FO.C. CucteMsl CBSI3U ¢ TIOJBUKHBIMU 00beKTaMU: Y4eOHOE TTocoOue i BY30B.
— M.: Paguo u cBs3e, 2002. — 440 c. (72 3k3.).
Cxmap b. Hudporas cBsa3b. TeopeTrmueckre OCHOBHI M IIpakTHIeCKoe puMeHerne. — M.: M3a. Jlom Bubsmc,
2004. — 1099 c. (18 3k3.).
Pareiackuit H.B. OcHOBBI coTOBOI cBsi3u. — M.: Pagno u cBsizb, 2000. — 248 c. (5 3k3.).
®eep K. BecnipoBonHas nudpoBas CBsi3b. MeTOIbI MOAYIISAIMKA U paciiuperus crekrpa: Ilep. ¢ aunrt. / Iox
pen. B.1. XKypasnesa. — M.: Paguo u cBs3b, 2000. — 520 c. (25 3K3.).
Kapramesckuii B.I'., Cemenos C.H., ®upcrosa T.B. Cetu moasmwxkHo# cBsi3u. — M.: Oko-Tpenasz, 2001. —
302 c. (9 3k3.).
Beconosckuit Kmmumrrod. Cucrembl moasiwkHO# pamuocsssu / Ilep. ¢ mosabek. WM.JI. PyauHckoro; moj pen.
A.N. Jlenosckoro. — M.: I'opsiuas nmunus — Tenexom, 2006. — 536 c. (30 3k3.).
Kpyk B.H., Ilonantanomyno B.H., [lysanos B.Il. TenekoMMyHHKallMOHHBIE CHCTEMBI WU CETH: YueOHOe
nocobue B 3-x tomax, T.1. — CoBpemennsie Texuosoruu / [Tox pex. B.IL. llyeanosa. — M.: Topstuast TuHAS —
Tenexom, 2003. — 648 c. (17 3k3.).
Karynun I'.Il.,, Mamues I'.B., Ilonmantanomnyno B.H., Illysanos B.Il. TenekoMMyHUKallMOHHbIE CHCTEMBI U
cetn: Yuebnoe mocobme B 3-x Tomax, T.2. — PaamocBssp, pamuoBemnanve, teiesuacuue / [lox pen.
B.IL. UlyBanosa. — M.: I'opstaast muams — Tenexom, 2005. — 672 c. (72 3k3.).
CounoBbeB A.A. [leimkunroBas cBsa3b. — M.: Dko-Tpenas, 2000. — 286 c. (1 3k3.).
Bonu-bpyesnu A.M., beikoB B.JI., Kantop JI.f. u ap. Cucrembl CIIyTHUKOBOH CBsI3H. Y4eOHOe mocodue st
By30B / ITox pex. JI.A. Kanropa. — M.: Paxuo u cBsi3b, 1992. — 224 c. (15 9k3.).
Memuxos C.B. AranoroBoe u mudpoBoe pannoBemanue [DIeKTpOHHBINA pecypc]: YaeoHoe mocoone. Mznanue
BTOpOe, ucnpaBieHHoe. — Tomck: ToMCkuil Toc. YH-T CHCTEM YyNpaBiI€HHUS U PAAMOAIEKTpOHUKH, 2012. —
233 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1642).
Menuxos C.B. Ananorosoe n uu¢poBoe paauosenianue: YueOHoe nocobue. — Tomck: Tomck. roc. yH-T
CHCTEM YIpaBJICHHs U paanodnekTpoHuku, 2002. — 251 c. (80 3k3.).
lankun B.A. ludpoBas MoOuibHas paauocBs3b: YdeOHOe mocoOue aisi By30B. — M.: ['opsuas jauHus —
Tenexom, 2007. — 432 c. (1 3k3.).
Cronunre B. bectipoBojiHbie iuHuu cBsA3U U cetu. — M.: U3n. Jlom Bunbsmc, 2003. — 638 c. (1 3k3.).
12.3. Yueono-memoouueckue nocoous u npozpammmnoe odecneuenue

12.3.1. Yueono-memoouueckue nocoous 0ns npaKmuyeckKux 3aHsamuil U CamocmosmeibHoll

padomul npu no020moeKe K Hum

19.

20.

21.

22.

Memuxos C.B., TuroB A.A. PannoBemanne, paauocBs3b M IJIEKTPOAKYCTHKA [DIIEKTPOHHBIA pecypc:
Y4eOHO-MeToAnYECKOe TOCOOUE M0 MPAKTUIECKUM 3aHSATHIM M KypCOBOMY NMPOCKTUPOBAHUIO JIJISI CTYACHTOB
paAMOTEXHUYECKHNX crienuaibHocTel. — Tomck: TOMCK. TOC. YH-T CHCTEM YIIPaBJIEHUS M PaHOAIEKTPOHUKH,
2012. — 49 c. (Pexxum moctyna: http://edu.tusur.ru/training/publications/1335).

Menuxos C.B. Mojenu mnpejcka3aHus YpPOBHS CHUTHajga JUIsl ONpEICIICHHS 30H OOCITy)XMBaHHS 0a30BBIX
CTaHITUH COTOBBIX CHCTEM IOJBIKHOU PaJMOCBS3U [DIEKTPOHHEIN pecypc]: Yd4eOHO-MeToMnIecKoe ocoome
Ul TPaKkTUYECKHX 3aHATHM M KypCOBOTO IPOEKTUPOBAHUS A CTYINEHTOB  paJHOTEXHUYECKHUX
cneunanbHocTel. — ToMck: TOMCK. roc. yH-T CHCTEM yHpaBiIeHUs U paguouiekTpouku, 2014, — 18 c. (Pexxum
noctyma: http://edu.tusur.ru/training/publications/4132).

MenuxoB C.B. Oco0eHHOCTH 4acTOTHOTO IUIAHHUPOBAaHHUSI M 3JIEKTPOMATHUTHAs COBMECTUMOCTb B COTOBBIX
chUcTeMax IMOJBMKHOW panuocBs3W [DJEKTPOHHBIM pecypc]: YdeOHO-meTomuueckoe mocodue A
MIPAKTHYECKUX 3aHATHI U KypCOBOTO TIPOEKTHUPOBAHUS ISl CTYJEHTOB PAAHOTEXHUYECKHUX CIEIUAITBHOCTEN. —
Tomck: ToMmck. ToC. YH-T CHCTEM YyHpaBieHUs U paauodiekrponuku, 2014. — 13 c. (Pexum pocryma:
http://edu.tusur.ru/training/publications/4129).

Menuxos C.B.Tpaduk, eMKOCTh M YCTOHYMBOCTH CBSI3M MOOWJIBHBIX COTOBBIX CE€TEH [DIIEKTPOHHBINA pecypc]:
VYdeOHO-MeToanYecKoe MocoOue Jisi MPAKTUYECKUX 3aHITHH W KYpPCOBOTO NMPOEKTHUPOBAHUS JUIS CTYJCHTOB
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BF%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BF%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BF%D0%BE%D0%B2,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://edu.tusur.ru/training/publications/1642
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1462

pannoTeXHUYeCKuX cneunanbHocTei. — ToMck: ToMCK. TOC. YH-T CUCTEM YNpaBlICHHUA U PaAHO3ICKTPOHUKH,
2014. — 13 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/4134).

23. MenuxoB C.B. lllyMoBble XapakTepHUCTHKH U DSHepreTudeckas >(QGEKTUBHOCTh COTOBBIX CHCTEM CBSI3H
[OnekTpoHHBIH pecypc]: YueOHO-METONMYECKOe TMMOocoOue i NPAKTUYCCKHX 3aHATUH U KYypPCOBOTO
MPOCKTUPOBAHUS JUIS CTYACHTOB PATHOTEXHUUYECKHX creruanbHocTeld. — Tomck: TOMCK. TOC. YH-T CHCTEM
yIpaBIeHU u Pagro3IEKTPOHHKH, 2014, - 45 c. (Pexum JOCTyTIA!
http://edu.tusur.ru/training/publications/4163).

24. MenuxoB C.B. PanunocBsisb Ha OCHOBE NIYMONOJOOHBIX CHTHAJIOB [DJNEKTPOHHBIA pecypc]: YueOHO-
METOJMYECKOE TMOCOOHE 10 MaTephaliaM JICKIIUOHHBIX 3aHATHH, MPaKTHYECKHX 3aHSATHH, I KypCOBOTO
MPOEKTHPOBAHUSI M CaMOCTOSITENIbHON paboThl CTYJACHTOB PaJlMOTEXHUUECKUX CIeHuanbHOCTed. — ToMck:
ToMmMck. roc. yH-T CHCTEM YyOpaBieHus M paauosnekTponuku, 2014. — 45c. (Pexxum pocryma:
http://edu.tusur.ru/training/publications/4135).

12.3.2. Yueono-memoouueckue nocoousn 011 1a60pamopHbxX 3aHAMUNL U CAMOCIOAMENbHOT
padompl npu no0020moeKe K HUM

25. Konorpusos B.A., bepesun E.A. HccnenoBanue 3aBUCHMOCTH MTOMEXOYCTOHYMBOCTH OT CKOPOCTH IEpeaadu
JaHHBIX 10 Pa3HOCKOPOCTHBIM KaHallaM C OJWHAKOBBIM THUIIOM MaHUMYJSIIMK [DIEKTPOHHBIA pecypc]:
YyeOHO-MeTOqMYECKOE Tocobme 1o  JabopaTropHOoil paboTe IS CTYACHTOB  PaJAlOTEXHUYECKUX
cnenmanbHOCTel. — ToMck: TOMCK. TOC. YH-T CHCTEM yIPaBICHHUS U PAAHOEKTPOHUKH, 2015. — 22 c. (Pexum
noctyna: http://edu.tusur.ru/training/publications/4971).

26. Komorpusos B.A., Omnueiiben J[.H. WccnenoBanne 3aBHCHMOCTH ITOMEXOYCTOWYHMBOCTH Pa3HOCKOPOCTHBIX
KaHAIOB C pa3HbIMU THIIAMH MOJYJSIMH OT CKOPOCTH Tepelavyd JaHHBIX MAaHUMYJSIIUAW [DJIEKTPOHHBIH
pecypc]: YdeOHO-MeToquueckoe mnocoOue 1o jgadopaTopHOU padoTe Ui CTYIECHTOB PaJUOTEXHUYCCKUX
cnenuanbHocTel. — ToMck: TOMCK. roc. YH-T CHCTEM yIpaBieHus u paauodnnekrporuku, 2015. — 38 c. (Pexum
nocrtymna: http://edu.tusur.ru/training/publications/4972).

27. MemuxoB C.B. IlomaBnenne MeXCHMBOJIBHONW HWHTEPPEPEHIINN OSKBalaiizepoM [DIEKTPOHHEIN pecypc]:
VYuebHO-MeTOAMYECKOE TocoOue 1o  JabopaTopHoil pabore Uit CTYAGHTOB  PaJlUOTEXHUYECKHX
cnenmanbHOCTel. — ToMck: TOMCK. TOC. YH-T CHCTEM yIpPaBICHHUS U PaAHOdIeKTpoHUKH, 2012. — 28 c. (Pexum
nocrtymna: http://edu.tusur.ru/training/publications/1362).

28. MenuxoB C.B. CtpykTypa JIOTHYEeCKHX KaHAJIOB YIPAaBICHHUS U aJrOPUTMbl (YHKIMOHUPOBAHUS CHCTEMBI
GSM [OnekTpoHHBIH pecypc]: YueOHO-MeTOau4ecKoe Mocodue o JadopaTopHON padoTe s CTYICHTOB
PaIMOTEXHUYECKUX crienuanbHocTei. — ToMck: TOMCK. TOC. YH-T CHCTEM YNPaBICHHUS U PaIHO3JICKTPOHUKH,
2012. — 17 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1370).

29. MenuxoB C.B. HUuTtepdeiickl, TepMrUHaAIEHOE 000pY/I0BaHKHE, CTPYKTYpa KaJpoB U (OPMHUPOBAHUE CUTHAJIOB B
crangapre GSM [OnexTpoHHBIH pecypc]: YdeOHO-MeToauueckoe mocobue mo jnabopaTopHoi padboTe ass
CTY/JICHTOB PAJUOTEXHUUYECKUX crenuanbHocTed. — Tomck: ToMmck. roc. yH-T CHCTEM YIpaBICHUS U
pannoanexktponnku, 2012. — 17 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1368).

12.3.3. Ilpozpammnoe obecneuenue
MatLab 6.5; MatLab 7.0; Microsoft Word.

12.4. bazwvt 0annwix, ungopmayuoHnO-cRPaso Hble U NOUCKOBbIE CUCHEMbL

13. MaTepuajibHO-TeXHUYECKOE o0ecneyeHue JUCHUILINHBI: KOMIBIOTEpHBIHN Ki1ace (aya. 427 PK) —
cepsep, 7 [IDBM; Jlabopatopus ['TIO (ayn. 414a PK) — cepsep, 7 IIDBM.

14. MeToanyeckue peKOMEHAAIUM 10 OPraHU3AIUH U3YYeHHUs JUCIUILUIMHBI (110 YCMOTPEHUIO
pa3paboT4rKa IPOrpamMMmsl).
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http://edu.tusur.ru/training/publications/1464
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1335
http://edu.tusur.ru/training/publications/1368
http://edu.tusur.ru/training/publications/1368
http://edu.tusur.ru/training/publications/1362
http://edu.tusur.ru/training/publications/1370
http://edu.tusur.ru/training/publications/1368

15. KoHTpo/bHbIe BONPOCHI, BXOASIIHE B IK3aMeHALIMOHHbIE OUJIeThI

1.

2.

ISk

10.

11.

12.

13.

14.

15.
16.

17.
18.
19.
20.

21.

22.

23.
24.

25.
26.
217.
28.

29.

OcobenHoctu moctpoeHust cucteM MoOminbHOU cBsizu (CMC). CeTH ¢ MakKpOCOTOBOM, MHUKPOCOTOBOH, IMMKOCOTOBOM
CTPYKTYpOIl.

Bunpl crannuii cern: nenrpanbHas (LIC), 6asoas (bC), moomnbHas (MC). LleHTpsl KOMMYyTalM NMOABHKHOW CBSI3H.
LleHTpHBI yrIpaBieHUs U 00CITyKUBaHUSL.

OcobeHHOCTH PabOTHl MOOMIIBHBIX CHUCTEM: ayTeHTH(]UKalus aboHeHTa, nepeaada (X HJ0Bep) aOOHEHTa IPH JABHKEHUH
ot oxHoit BC x apyroit BC. Buasl u opranusanus ycayr, npegocrasisemMsix B CMC.

Opranmsanus guanid cBsisu BC-MC, MC-BC. OcoOGeHHOCTH paclpOCTpaHCHHs PaJMOBOJIH MPH Pa3IHMYHOM penbede
MECTHOCTH, B TOPOJACKUX ycIoBHAX. [loHsATHs paccTosHU «tpsmoii Buammocti»(LOS — Line Of Sight) u oTcyrcTBus
«apsimoit Bummmoct» (NLOS — Non Line Of Sight). Beictpbie 1 MemieHHBIE 3aMHpaHHA CHTHaja. [IpHYuHBI H
CTaTHCTHYECKOE ONMMCAHNE MEIUICHHBIX U OBICTPHIX 3aMupanuii pagnocuraana B CCIIP.

Mogemn Oxamypsl 1 OxaMypsI-XaTa 10 IPEICKa3aHUI0 YPOBHS IPUHIMAEMOTO CHTHAIa Ha JIHHHBIX Tpaccax.
OcobenHocTH KOPOTKUX Tpacc. Monens Yondumra-MkeraMu s MajbIX COT.

[IpoOnemMbl  3IIEKTPOMarHUTHOH COBMECTUMOCTM B COTOBBIX CeTsSX. JlOIMycTMMOE OTHOLICHWE CHIHAJ/TIoMexa
(curnan/uarepdepennus) Ha BxoJe npuemunka MC.

TeppuropuansHoe miaanupoBanue. [loHaTHE KIacTepa, YaCcTOTHBIE Tpynnbl. PacueT gomyctuMoro paccrosHus mexay bC
C OJJMHAKOBBIMU YaCTOTHBIMH IPYyNIaMH B OHOPOTHON MOJAETIH COTOBOM CBs3u. Pacuer pazMepHOCTH KiacTepa.
YacToTHOE MIaHUpOBaHME. JlMama3oHBl YacTOT, BBIJAEJICHHBIE IJIsI CHCTEM NOABIDKHOM paauocBs3u. Ilmanel gactor
ananoroBoii cucteMbl NMT-450, undposeix cucrem GSM-900, GSM-1800, GSM-1900 (USA). Uwucno AaymiieKCHBIX
kaHasoB. OnpeseneHre MaKCHMaIbHOTO YHCIIa OJTHOBPEMEHHO 00CTy)KHBAacMBIX AOOHEHTOB B COTE.

Pacuer MomIHOCTH IIyMa M OTHOLICHUS CUTHAJI/IIYM Ha BXoje npuemMHnka MC. OnpeneneHne OTHOIECHNS CUTHAI/IIYM B
aHAJIOTOBOM KaHalle.

OmpenencHue BepOSTHOCTH OMIMOOK B IM(poBoM KaHane. CBS3b MEXAY BEPOSTHOCTHIO OIMIMOOK M OTHOIICHHEM
CUTHAJ/IIIYM TNIpH Mctoiab3oBaHnd B CMC pagioCHrHANIOB ¢ pa3IndHBIMYA BUAAMH MOAYJISIIAN.

BnusiHME 9acTOTHO-CENEKTHBHBIX 3aMHPaHM HA KA4eCTBO CBA3M. METONbI CHIDKCHUS BIMSHUS YaCTOTHBIX 3aMUpPaHHM:
IIPOCTPAHCTBEHHO-PA3HECEHHBIH NpHeM; Ieperadya — IMpHEM C MHCIOJIb30BAHHEM MEJUICHHBIX CKAa4KOB IO YacTOTE;
SKBaJIaM3UHT.

[onsitue Ttpadumka, cpeAHeil WHTEHCHBHOCTH BBI30BOB, CpEIHEH IPONODKUTENBHOCTH OOCIY)KMBAHHS, CpEIHEH
uHTeHcuBHOCTH Tpaduka. [IpuHunn tpankuara. Monens Dpnanra B ¢ oTkazamu Ui OLIEHKH €MKOCTH COTOBBIX CHCTEM
MOOWIIBHOM CBSI3U.

OpraHuzanus coeTUHUTENbHBIX paanopeneinsix nunuil (PPJI). Mcnons3yemsle nuana3oHsl yacToT. CTpyKTypHas cxema
PPJI. Duepreruueckue napamerpsl PPJL.

Pacuer ycToiiunBoctu cBsazu CMC.

Texnonmormm MHOXecTBeHHOTo gnoctyma (FDMA, TDMA, CDMA. WCDMA). IlpuHOum COBMEIIEHHOTO
MHoTrocTaHnoHHOTro foctyna TDMA/FDMA.

Texnonormu nepemaun nanaeix (EDGE, GPRS, HSDPA, MIMO).

CraHgapTsl cOTOBOH cBsizu nmokoneHuut 1G, 2G, 3G, 4G (NMT, CDMA, GSM, CDMA2000, UMTS, LTE).

udposoii crangapr CMC GSM. [puHuun padoThl, BO3MOXKXHOCTH, TEXHHYECKHE XapaKTepUCTUKU. DyHKIHMOHAIIbHAS
cxema cetu cBsizu GSM. Ctpykrypa ciayx6 B CMC GSM.

IToctpoenne kagpa CMC GSM: noHATHEe OKHA, Kajpa, MyIbTHKAIpa, CyNepKaapa, UX AJTUTEIBHOCTH. THUIIBI OKOH M HX
cTpyktypa. [ToHsATHE O GU3MYECKOM U YACTOTHOM KaHale.

Jlornyeckue kananbl Tpaduka u ynpasienus CMC GSM. Bunbl norudyeckux KaHajoB cBsi3u. OpraHu3aius JOTHIeCKUX
KaHaJIOB C IIOJHOW M TIOJIOBUHHOW CKOpOCThIO. OpraHm3anms OONIMX KaHAJIOB YNPABICHUS W COBMEIICHHBIX KaHAJIOB
YIpaBJICHHUS.

Obecneuenne Oe3omacHoctd cBsizn B CMC GSM. Ayrentndukanuss ¥ uaeHTH(QHKanus aboOHEHTa, oOecledeHHe
CEKPETHOCTH.

Crpykrypa u texunyeckue napamerpsl bC u MC GSM.

Pagnoo6opynoBanue u kouTpowiep BC GSM. CocraB m pabora meHTpa KOMMYTAIlMH TOABIDKHON CBS3M M LEHTPa
yIpaBJIeHUS U OOCITyKUBaHHS.

[Tonarne opOuTanbHOW KOHGHTypanmuu HCKyccTBeHHBIX cmyTHHKOB 3emin (MC3) rmobamsapix CMC. Op6ursr UC3
(LEO, MEO, HEO, GEO) u ux xapakTepucTHKH. 30HBI 00cTy)kuBaHus. [1[111030BbIe 3eMHBIE CTAaHIINH.

[punmun neiicteus u xapaktepuctukn CMC Iridium u Globalstar.

OcobeHHOCTH pacTIpoCTpaHeHHs PAaJHOBOJIH B CITyTHUKOBOM paanokanaie. [loriomenne sHepruu curaaiga B atMochepe.
DHepreTHYecknii pacuyer CIYTHUKOBBIX CHCTEM CBS3M C IOJBIKHBIMH OOBeKTaMH. J[marpamMma ypoBHEH MOIIHOCTH
smani cBsizu 3emisi-C3, UC3-3emits.

Meroas! nosbeimennst eMmkoctd CMC. PasButne riodansHoN nHpopMannonHoi cuctemsl (I'MC) monsmxHOM CBSI3H 1
nepcrnekTuBHbIX CMC.
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IIpuioxenne k padoyeil mporpamMme

MUWHHCTEPCTBO OBPA3OBAHUS U HAVKH POCCUUCKON OEJEPALINU
®DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00Pa30BaTENbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHUs
«Tomckuii rocyaapCTBEHHBI YHUBEPCUTET
CHUCTEM yTpaBieHus U pagrodneKTpoHukm» (TYCVYP)

YTBEPXIAIO:
ITpopextop o YP
IL.LE.Tposin

"o02_ " 11 2016T.

®OHJI OIEHOYHBIX CPEJCTB I10 YYEBHOM JUCIIUILIVHE

«CTraHaapThl ¥ TEXHOJOTMHA MOOMJILHOM CBSI3H»

YpoBeHb 0CHOBHOM 00pa30BaTeJIbHOM MPOrPAMMBI: Mazucmpamypa
Hanpasnenue noaroroBku: 11.04.02 — «Hnghokommynuxayuonnvle mexnonozuu u CUCHEMbL CEA3U»
Marucrepckasi mnporpaMma noAroToBKu: «Paduoinekmponnsie cucmemut nepedavu ungopmayuuy

®opma o0yueHMsA: OuHAA
®daxyasrer: PT® (padouomexnuueckuii)
Boinyckaromias u odecneunBawias kagenpa: PTC (paduomexnuueckux cucmem)

Kypc: 2 Cemectp: 3
YueOHnbiii muian Ha6opa 2015 roaa u nocsieayOuUUXx et

3a4yer: He NpeAyCMOTPEH JAud. 3a4eT: He NPeAyCMOTPEH

JK3aMeH: 3 cemecTp

Pa3zpa6oTunk C.B. MenuxoB

Tomcerk 2016
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1 BBeaenue

@onp oneHouHbIX cpencTs (POC) aBusercs: NpUIoXKeHHeM K pabouel mporpamMe AUCHUIUINHBI « CTaHAApTHI U
TexHosorun MmoOmneHOH cBa3u» (CTMC) u mpencraBiseT coOOH COBOKYNHOCTh KOHTPOJIBHO-U3MEPHUTENBHBIX
MaTepualoB (TUIIOBBIE 3a7addl (3allaHus), KOHTPOJbHBIE PA0OTHI, TECTHI M Jp.) W METOIOB HMX HCIIOJb30BaHUS,
MpeHa3HAYEHHbIX JUIsl U3MEPEHUS YPOBHSI JOCTHKEHUS CTYJCHTOM YCTaHOBIICHHBIX PE3YJIbTATOB 00yUYEeHUSI.

@OC 1o IUCHUIUIMHE UCHOJB3YeTCsl IPU MPOBEAECHUM TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUHOMH
aTTeCTallH CTYIEHTOB.

IlepeueHb 3aKpeNIeHHBIX 3a AUCIMIUIMHON KOMIIETEHIUH IpUBeeH B Tabauue 1.

Ta6imua 1 — IlepeyeHb 3aKpenJIeHHBIX 32 AMCIUILINHON KOMIIETeH Ui

®opMy./IHpPOBKa
Kon PMYyJTIp Jtanbl (OpMUPOBAHUSI KOMIIETEHIMU
KOMIIETEeHIIHH
OIIK-4 Crioco6HOCTb

Honoicen 3namo:
pean30BbIBATh HOBBIC

e (QuU3MUYECKHE OCHOBBI U TEXHHYECKHE BO3MOKHOCTH
OPUHIHTIBI TTOCTPOCHHUS 5 OB N
HH(OKOMMYHHKAIHOHHBIX COBpeMegHLIX CTaHIAPTOB M TEXHOJIOTMH MOOMIBHOM
CHCTEM 1 ceTeii CBSI31; 00JIaCTH IPUMEHEHHMSI, TUITBI ¥ BO3MOXKHOCTH TIO
PA3THYHBIX THITOB Ka4yecTBY yCIyr, 00eclie4rBaeMbIX Pa3IHUHBIMU
nepegayy, COBPEMEHHBIMHU CTaHJapTaMH U TEXHOJIOTUAMU
pacrpe/ieeHus, MOOUJIBHOMN CBS3H.
00pabOTKU U XpaHEHHS
uHpopmarmu. Honscen ymembs:

OIIK-5 I'oTOBHOCTH YUHTHIBATH e BBHIOMpATH HAa MPAKTUKE TUI CTAHAAPTA U TEXHOJIOTUH
Ipu NIPpOBEACHUN JUIS OpraHu3auu MOOWIBHON CBA3U KOHKPETHOI'O
UCCIICIOBaHUH, MIPOEKTa; pa3padaTbiBaTh U 00OCHOBHIBATH
NIPOCKTUPOBAHNY, COOTBETCTBYIOIIIME TEXHUUYECKOMY 3aaHUIO
OpraHu3aliu CTPYKTYPHBIE CXEMbI CUCTEM CBSI3U U aPXUTEKTYPY
TEXHOJIOTMICCKHIX COOTBETCTBYIOIINX MOOUIBHBIX CETEM C yIETOM
Tporneccos n YCIIOBUH MX SKCIUTyaTallH, BKIIoYas TPeOOBaHUS
9KCILTyaTalUH

yatan 9KOHOMHUKH, Ka4eCTBa MPEJOCTABISIEMBIX YCIYT,
MH(POKOMMYHHUKAIMOHHBIX o )

. OXpaHBbl TPyJa U OKPYXKarollel cpeabl; 000CHOBAHHO

CHCTEM, CeTel 1 -

. N BbIOMpaTh (PyHKIIMOHAJIBHBIE OJIOKH CUCTEM U CeTel
YCTPOHCTB MUPOBOH OITBIT B3I C VIOTO eGOBANII MIEKTPOMA o

BSI3U C YUETOM T BaHUIA DIIEKTPOMArHUTHON
B BOIIPOCAX TEXHUYECKOTO y P P 5
N — COBMECTHMOCTH, TEXHONOTMYHOCTH, y100CTBa 1
METPOJIOTHYECKOTO HaZIeKHOCTH OKCILTyaTaLlH, SKOHOMHIECKOH 1
P — CHEKTPaJIbHON 3(1)(1)UeKTI/IBHOCTI/I, OCYILECTBIIATH PacHeT
6e30MaCHOCTH WM 000CHOBaHHBIH BEIOOp 3HAYCHUH MapaMeTpoB
KU3HEIEATETHHOCTH. (YHKLIMOHANBHBIX OJIOKOB CHCTEM CBS3M Ha OCHOBE
K-8 T OTOBHOCTE HCIIONb30BATh pe3yIbTaTOB aHai3a TpeOOBaHMI IIeHa/KaueCTBO;
COBpEMEHHBIE MPOBOJUTHh UMUTALIMOHHBIN WU HATYPHbBIN
JIOCTHKEHHNS HAyKH H 9KCHEPUMEHT 110 H3MEPEHUIO OCHOBHBIX XapaKTEPHUCTUK
niepeoBbIe CHCTEM M UX (PYHKIHOHAIBHBIX OJIOKOB.
MH(POKOMMYHHUKAITHOHHBIE
TEXHOJIOTUH, METOJIBI Honswcen enademn:
[IpOBEACHIA ® IIEPBUYHBIMH HaBBIKaMH BbIOOPA (PyHKIIMOHAIBHBIX
TEOPETUYECKUX U OJIOKOB CHCTEM MOOMIILHOM CBSI3U M UX O0BEIUHEHNS
OKCTICPUMCHTATEHEIX IUTSI COBMECTHOM paboTHI IPY COCTaBICHUN MPOEKTA
HCCIICMIOBAHMMN B HAYHHO CHCTEMBI, €r0 peau3alii 1 TEXHUUECKON
UCCIIEI0BATEIBCKIX )
9KCIUTyaTallly; HABBIKAMH TUIAHUPOBAHUS U
pabotax B obnactu
MPOBEICHUS] UMUTAIMOHHOTO M allIapaTHOT'O
UH(POKOMMYHHKALOHHBIX
z 9KCHEPUMEHTOB, IPOBOANMBIX ISl OLEHKH OCHOBHBIX

TEXHOJIOTHH U CHCTEM 5
e (MKTHCC) XapaKTePUCTUK MOOMIIBHBIX CHCTEM.
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I[J'ISI (bOpMHpOBaHI/IH KOMIICTCHIIUU HeO6XOI[I/IMO OCYHICCTBUTL PpAA OTaloOB.
KOMIECTCHIONHU, TNPHUMCHACMBIC JIsI 3TOI'O BHIbI 3aHATHH H HCIIOJIB3YEMBIC CPECIACTBA OLUCHUBAHHA IIPECACTABJICHBI B

Tadaune 2.

2 Peajm3anusg KoMIeTeHIHA
2.1 Kommnerennus OIIK-4: Cioco0HOCTH peain30BbIBATH HOBbIE MPUHIIUITBI TOCTPOEHHS
HH(POKOMMYHUKAIMOHHBIX CHCTEM H CeTeil pa3IM4YHbIX THIIOB NepeIayu,

pacnpeeneHusi, 00padoTKH U XpaHeHUs HHGOPMALMH

Dranel

TaﬁJmua 2— JrTansl (l)OpMI/IPOBaHPISI KOMIICTCHIMH H UCIIOJB3yEMbIC CPEICTBA OLICHUBAHUSA

CocraB

3HaTL

YMmerb

Baagernb

Coaep:xaHue TanoB

3HaTh PUEMBI
peanu3anuy NpUHIUIOB
MIOCTPOCHHUS
NH()OKOMMYHHKAIIMOHHBIX
CUCTEM U CeTer
Pa3INYHBIX TUIIOB

YMeTb u3ydaTb HOBBIE
MIPUHLUIIBI TOCTPOEHUS
HH(POKOMMYHHUKAIIMOHHBIX
CHCTEM U ceTer
Pa3IUYHBIX TUIIOB

BnaneTs HOBEIMHU
MPUHLUNIAMY IOCTPOEHUS
HHPOKOMMYHUKAITHOHHBIX
CHCTEM U CEeTeH
Pa3IUYHBIX TUIIOB

nepenayy, nepenayy,
nepenayy,
pacmpezneneHus, pacrpesneneHus,
pacrpeneneHus,
00pabOTKU U XpaHCHHS 00pabOTKH U XpaHSHHS
00pabOTKH U XpaHSHUS
HHPOPMAINH HHPOPMALIUH
nHpOpPMALUH
e JlaboparopHsle
o Jlexuun patop
paboThI
e [IpaxkTnueckue
N e BrmonHeHnue e JlaGopaTopHble
Buapl 3anaTuii 3aHATHS
JIOMAILHET O 3aJaHus paboThI
e ['pynnoseie
e CamocTosTENbHAs
KOHCYJIbTallu!
pabora CTy/IeHTOB
¢  Odopmienue
e Tecr (bop

I/ICHOJ'II)3yeMLIe cpeacrea
OIlCHUBAHUSA

e KourponbHas padora
e BrinonHeHue

JIOMAIITHETO 3aIaHMs
e DK3aMeH

OTYETHOCTH U 3aliTa
nabopaTopHBIX paboT

o OdopmieHne u
3aIKTa JOMAIIHEro
3a/1aHUs

e 3amura 1a00paTOPHBIX
paboT
e DK3aMeH

O6HII/IB XapaKTCPUCTUKU rokasaTesjend u KPUTCPUCB OLICHMBAHUA KOMIICTCHIIMU Ha BCEX OTallax MNPUBEIACHBI B

Tabaune 3.

(opMupoBaHus

Ta6auna 3 — O0uIMe XapaKTEePUCTHKH NOKa3aTelell  KpUTepHeB OLleHHBAaHUS KOMIIETEHIMH 110 3Tanam

Moka3zaTenu u KpuTEepUH

3Harnb

Ymern

Baagern

OT/M4HO (BLICOKMII YPOBEHb)

ObnanaeT GpakKTHICCKUMU H
TEOPETHYECKUMH 3HAHUSMH
B IIpeJieNiax nu3yyaeMou
001acTH ¢ MIOHUMaHUEM
rPaHUIl IPUMEHUMOCTH

OO6namaeT qUamna3oHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMbIX JIJISl pa3BUTHS
TBOPUYECKUX PELICHUH,
a0cTparupoBaHus MpooIeM

Konrponupyet padoty,
IIPOBOJUT OLICHKY,
COBEPLLEHCTBYET ACUCTBUS
paboTsI

Xopouo (0a30Bblii yPOBeHb)

3HaeT (haKThbl, MPUHITHIIHI,
MIPOIIECCHI, OOIITHE TOHITHSI
B IIpe/ieax u3y4aeMon
obnactu

O6nazaeT quamna3oHoOM
NIPaKTU4YECKUX YMEHUH,
TpeOyeMbIX JIJISl pEIICHHS
OTIpeIeIEHHBIX TPo0IIeM B
00J1aCTH UCCIICAOBAHMS

Beper oTBETCTBEHHOCTS 3a
3aBepliIeHHe 3a/a4 B
HCCJIeJOBaHNH,
MIpHUCHOcabINBaET CBOE
MOBE/ICHHE K
00CTOSITENILCTBAM B
peneHuy npodiiem

YnoBiaersopurTebLHO
(IIOpOroBbIii YPOBEHB)

Oo0iamaer 6a30BBIMH
OOIIMMH 3HAHUSAMHA

OO0i1a1aeT OCHOBHBIMH
YMEHHUSAMU, TPEOYEeMBIMU
JUTSL BBITTOJTHEHHS TIPOCTHIX
3a1a4

Paboraer npu npssmom
HaOJIIO e HUHU
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(DOpMy.]'II/IpOBKa rokasaresnen u KpUTCPHUEB OLICHHUBAHUWA JIAHHOM KOMITETEHIIUHU OpUBEICHA B Ta6J'H/IIIC 4,

Tabauna 4 — [TokazaTean U KpUTEPHH OIIEeHMBAHNS KOMIIETEHIMH Ha ITanax

Iloxka3aTenau u
KPUTEpHH

3HaThL

YMmerb

Baagern

OTiIn4YHO (BBICOKHIA
YPOBEHb)

3HaeT Bce NpUEMBI
peaM3anyy IPUHIUIIOB
MIOCTPOCHHMS
NH()OKOMMYHHKAIIMOHHBIX
CHUCTEM U CETEH pa3In4HbIX
THUIIOB NIEpe/iayHy,
pacupeneneHusi, 00padboTKu
1 XpaHeHUs HHPOpMAIHU

VYMmeer ObICTPO U IIyOOKO
U3y4aTh MPUEMbI
peanu3aiy IPHHIUIIOB
MIOCTPOCHUS
NH()OKOMMYHHKAIIMOHHBIX
CUCTEM U CETEU pa3InyuHbIX
THUIIOB NIE€peIayy,
pacIipeneneHus,
00pabOTKH M XpaHCHHUS
nHpOpMAUN

CBo0oHO Biajgeer
npreMaMy peaiu3alum
HPUHLUIIOB TOCTPOCHUS
HUH(POKOMMYHHUKAITHOHHBIX
CHCTEM M CeTell pa3IMyHbIX
THIIOB IIepeayH,
pacnpezneneHus,
00pabOTKU M XpaHCHHS
vHpOpMAN

Xopouo (6a30BbIii

3HaeT NpHEMBI peau3aliy
MPUHIUIOB NOCTPOCHUS
MH()OKOMMYHHKAIMOHHBIX
CUCTEM U CETEH pa3In4HbIX

Ymeet ObICTPO U3yUaTh
MIPUEMBI PeaNnn3aluu
MIPUHIUIOB HOCTPOECHUS
WH()OKOMMYHHKAIIMOHHBIX
CUCTEM U CETEH pa3IuyuHbIX

Bnaneet npuemamu
peanu3anuy NPUHIUIIOB
MIOCTPOEHHUS
MH()OKOMMYHHKAITHOHHBIX
CUCTEM U CETEeH pa3IuyHbIX

(mOporoBbIii YPOBEHbD)

CHCTEM U CeTel pa3INuHbIX
THUIIOB IIEpEe/IayH,
pacupeneneHus, 00padoTKu
1 XpaHeHUs HHPOpMaIUU

CHCTEM U CEeTeH pa3INuHbIX
THIIOB ITepeayH,
pacupeneseHus,
00pabOTKH M XpaHEHHUS
uHpopMaLK

YPOBEHbB)
THUIIOB IIepe/iayy, THIIOB IIepe/ayy, THIIOB IIepe/ayy,
pacnpeneneHus, o0paboTKH | pachpeneneHus, pacnpeneneHus,
U XpaHeHust nHopmanuu 00paboTKN U XpaHEHHUs 00paboTKN U XpaHEHHUs
nHpOpMALUN “HpOpMAAN
YMeer u3yuaTh IpUEMbL YactuyHO Brageer
3HaeT OCHOBHBIE IIPUEMBI
peanu3aly IPHHIUIIOB TIpUeMaMH peaIn3anu
peanu3aliy IPHHIUIIOB
HOCTDOCHIS MIOCTPOCHUSA MIPUHINIIOB TIOCTPOCHUS
p NH()OKOMMYHHUKAIMOHHBIX | MH()OKOMMYHHMKAITMOHHBIX
YioBieTBopUTENBbHO | HHPOKOMMYHHKAIIMOHHBIX

CHCTEM U CeTeH pPa3INYHbIX
THIIOB IIepeayH,
pacnpeneneHus,
00pabOoTKN M XpaHEHHS
uHdopmanuu

2.2 Komnerenmusi OIIK-5: '0TOBHOCTH yYMTBHIBATH NPH NPOBECHUH MCC/IE10BAHUIN, IPOEKTHPOBAHUM,
OPraHU3AlMHU TEXHOJOTHYECKHUX MPOLECCOB U IKCILTYyaTAUU HHPOKOMMYHHUKAIHOHHBIX CHCTEM, ceTel 1
YCTPOICTB MHPOBOI1 OIIBLIT B BOIIPOCAX TEXHUYECKOI'0 PeryJIupoBaHHsl, METPOJIOTHYeCcKOro odecneyeHus U
0e30IaCHOCTH KH3HEIeATeJbHOCTH.

Hns  dhopMupoBaHHS KOMIIETCHIHH HEOOXOAWMO OCYIIECTBUTH psA  OTamoB. OTambl  (HOPMHPOBAHUS
KOMIIETEHLIMH, MPUMEHsAEMbIe Ui ATOr0 BUABI 3aHATHH W HUCIOJIb3YEMbIE CPEICTBA OLIEHMBAHUS HPEICTABIEHBI B

Tabaure 5.

Taﬁnnua 5 - 3ransl (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMU U UCII0JIB3YEMbIEC CPEICTBA OLICHUBAHUSA

CocraB 3Harn YMmern Baagern
3HATh PUEMBI U3YYCHUS YMeTh 03HaBaTh MEPOBOMA Brnagets MUPOBBIM
MHUPOBOTO OITBITA B OTIBIT B BOIIPOCAX OTIBITOM B BOIIPOCAxX
BOIIPOCaX TEXHUYECKOTO TEXHUYECKOTO TEXHUYECKOTO
peryjiupoBaHus, peryjiupoBaHus, perynupoBaHusl,
METPOJIOTHYECKOTO METPOJIOTHYECKOTO METPOJIOTHYECKOTO
obecreuyeHus u obecreueHus u oOecrieueHus u

Coaep:xaHue 3TanoB

0€30IacHOCTH 0€e30IacHOCTH 0€e30IacHOCTH
XKU3HEACATCIBHOCTHU HpI/I XKU3HCACATCIBHOCTH HpI/I KHU3HCACATCIbHOCTH l'IpI/I
l'IpOBe}leHI/II/I HpOBe}IeHI/II/I HpOBe)IeHI/II/I
HCCIIeJOBAHHM, HCCIIeJOBaHHMH, HCCIIeJOBaHMM,
MPOCKTHPOBAHUH, MPOCKTHPOBAHUH, MIPOSKTHPOBAHUH,
OpTaHU3aIIH OpTraHU3aIIH OpTraHU3aINH
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TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX TEXHOJIOTUYECKUX
MPOLIECCOB U AKCILTyaTallud | IMPOLIECCOB U IKCIITyaTallUd | IPOLIECCOB U
MH()OKOMMYHHUKAIMOHHBIX NCCu¥ skcrutyaranuu UCCuyY

CUCTEM, CETEH U YCTPOICTB
HCCnV)

e JlaboparopHbie pabOTHI

o Jlexmun
e BrmonHeHue

. e [IpakTHueckue 3aHATUSL e JlabopaTopHbie
Bunae! 3ansiTuii JIOMAIITHETO 3aJaHus
e I'pynnossie paboThI
e CamocTosTeIbHAs
KOHCYJIbTAI[N
pabota CTyIeHTOB
e Tect o Odopmienne
e KonrponpHas paboTa OTYETHOCTH W 3aIIUTa e 3ammra
Hcnonb3yembie
e BrimonHeHue 71ab0paTOpHBIX padoT 71a00paTOPHBIX padoT
CpeACTBa OLeHNBAHUS
JIOMAIITHETo 3aJlaHus e Odopmienue u 3ammra | e DK3aMeH

e DK3aMeH JIOMAIIHETO 3aaHus

OO1ve XapaKTEPUCTHKH TOKA3aTeNieil ¥ KPUTEPHUEB OLICHMBAHM KOMIIETCHIIMM Ha BCEX dTalax IPUBEICHBI B
Tabaune 6.

Tabéaumna 6 — O0mme xapaKTepUCTHKH MOKAa3aTelIell H KPUTEePHEB OLEeHHBAHUSA KOMIIETEeHIHH 10 3Taram

Iloxa3aTenu u KpuTepuun 3HaTh Ymerhb

Baagern

ObnanaeT GakTUUCCKUMU U
TCOPETUYCCKUMU 3HAHUAMU
B TIpeieNiax u3ydaeMoi
00JIacTH ¢ TIOHUMaHHEM
TPaHUIl IPUMEHUMOCTH

O0nagaer guana3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMBIX ISl pa3BUTHA
TBOPUYECKHX PEIICHUH,
abcTparupoBaHuUs PoOIIEeM

KonTpomnupyet paboty,
MPOBOJIUT OLICHKY,
COBEPIICHCTBYET JICHCTBHS
paboThI

OTJIM4HO (BBICOKHIT YPOBeHb)

Beper oTBETCTBEHHOCTH 32
3aBepllIeHHe 3a/1a4 B
HCCIIeTOBAHHH,
MpUCTIOCcabIMBaeT CBOE
MOBEICHUE K
00CTOSATENILCTBAM B
perieHun mpobiem

Ob6nagaer quana3oHOM
MIPaKTHYECKUX YMEHHH,
TpeOyeMBIX ISl peLeHUs
OTIpeJIeNIeHHBIX MTPobJeM B
00J1aCTH UCCIIeTOBAHUS

3HaeT (aKThl, IPUHIIMIIHI,
MPOLIECCHI, OOIIHE TOHSTHS
B TIpejieNiaX u3y4aemMoi
obnactu

Xopouo (0a30BbIii yPOBEHbD)

OO0ia1aeT OCHOBHBIMH
YMEHHUAMH, TPeOYyeMBIMU
JJISI BBITIOJTHCHU ST HpOCTI)IX
3ama4

O0mamaet 0a30BBIMH
OOIIMMHU 3HAHUSIMHA

YaoBaerBopurenbHO
(mMoporoBbIii ypoBeHb)

Paboraet npu npssmMom
HaOJIoIeHIH

DopMynrpoBKa OKa3aTeNel M KpUTEPHUEB OICHUBAHUS JaHHOH KOMIIETCHIINH ITpUBEIeHa B Tabnuie 7.

Tabauua 7 — Iloka3areau u KPUTECPUH OLICHUBAHUA KOMIIETCHIIUA HA 3TAlax

Iloka3aTenu U KpUTePUHU

3HaThL

YmMmerb

Baagern

3HaeT Bce IpUEMBI
H3y4YECHHUS] MUPOBOTO OIIbITa
B BOIPOCaX TEXHUYECKOTO

Ymeet ObICTPO U3yUaTh
MHPOBOH OIIBIT B
BOIPOCAX TEXHUYECKOTO

CB00OOAHO BIaJEET
MPIpOBI)IM OIIBITOM B
BOMPOCAX TEXHUYECKOTO

peryiupoBaHus, PETYJIUPOBAHMS, PETYIHPOBAHWS,
METPOJIOTHIECKOTO METPOJIOTHIECKOTO METPOJIOTHIECKOTO

OT1au4HO (BHICOKMH obeclieueHus u obecrieueHus u obecrieueHus u

YPOBeHb) 0e301macHOCTH 0e30MmacHOCTH 0e30macHOCTH

JKU3HEESITENIbHOCTH IIPH JKU3HEESITENIbHOCTH IIPU SKU3HEJESTENIbHOCTH TIPU
[IPOBEJIEHUU MPOBEJIEHUU MPOBEIEHUHU
HCCIIeJOBaHMIA, HCCJIeIOBAHUH, HCCIIEIOBAHUH,
MIPOCKTUPOBAHHH, MIPOEKTHUPOBAHUH, MPOEKTUPOBAHUH,
OpraHu3aIuu OpTraHMu3aIH OpTraHu3aIH

CornacoBaHa Ha noptane Ne 5126

15



TCXHOJIOTHYCCKUX

HNCCny

MMPpOUECCOB U IKCILTyaTalluu

TEXHOJIOTHUECKUX
IIPOLIECCOB U
skcrutyatanuu UCCuy

TEXHOJIOTHUECKUX
IIPOLIECCOB U
skciutyatanun UCCuy

3HaeT MPpUEMBI U3YUCHUS
MHPOBOI'O OIIbITa B

YMmeer uzyyatb MUPOBOH
OTIBIT B BOIIpOCAx

Bnaneer MHUPOBLIM
OIIBITOM B BOIIpOCAax

BOTIPOCaX TEXHUIECKOTO TEXHUYECKOTO TEXHUYECKOTO
peTyIUpOBaHMUA, peryanpoBaHus, peryanpoBaHus,
METPOJIOTHIECKOTO METPOJIOTHIECKOTO METPOJIOTHIECKOTO
o0ecrieueHus u obecrieueHus u obecrieueHus u

. 06e30macHOCTH 06e30MacHOCTH 0€e30IacHOCTH
Xopouio (6a30BbIH
YpOBEHb) KIBHEICATEITLHOCTH IPU KI3HEIEATSTLHOCTH TIPU KU3HEEATSTLHOCTH TIPH

MIPOBEICHUM MIPOBEICHUN NPOBEICHUH
HCCJICI0OBaHUM, HCCIICIOBaHUM, HCCJIEIOBAaHUM,
MIPOEKTHPOBAHNUH, MIPOEKTHPOBAHUH, MPOCKTHPOBAHUH,
OpraHu3aIUH OpraHu3aIiu OpraHu3aIyu
TEXHOJIOTHUYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX
MIPOIIECCOB M AKCIUTyaTallid | IPOIECCOB H TIPOIIECCOB H
NCCny skcruryararun UCCuY skcruryararun UCCuY
3HaeT OCHOBHBIC TIPUEMBI B mpunmumne ymeer YacTUYHO BIaJEET
H3yYeHHUS MAPOBOTO OIIBITA M3y4aTh MHPOBOI OTIBIT B MHPOBBIM OITBITOM B
B BOIIPOCAX TEXHUUECKOTO BOIIPOCaX TEXHUIECKOTO BOIIPOCaX TEXHUIECKOTO
peTYIUPOBAHMUA, peryIupoBaHHUA, perynupoBaHus,
METPOJIOTHIECKOTO METPOJIOTHIECKOTO METPOJIOTHIECKOTO
o0eclieueHus u obecrieueHus u obecrieueHus u
0e30ImacHOCTH 0e30I1acHOCTH 0e30MacHOCTH

YaoBaersopureabHO

(HOpOFOBbIﬁ ypOBeH])) KU3HCACATCIIBHOCTHU HpI/I KU3HCACATCIIBHOCTU HpI/I KU3HCACATCIIBHOCTHU HpI/I
HpOBeI[eHI/II/I HpOBeI[eHI/II/I HpOBe[[eHI/II/I
HUCCIICOBAHMUIM, HCCIICIOBAHUM, HCCJICIOBAaHUM,
MIPOCKTHPOBAHNUH, MPOCKTHPOBAHUH, MPOCKTHPOBAHUH,
OpFaHI/I3aHI/II/I OpFaHI/I3aHI/II/I OpFaHI/ISaHI/II/I
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX

MIPOLIECCOB U AKCILTyaTallun
NCCny

MIPOIIECCOB H
skcmyatauuu UCCuy

TIPOIECCOB H
skcmyatauun UCCuy

2.3 Komnerenuus ITK-8: ['0TOBHOCTH HCT0/Ib30BATH COBPEMEHHBIE TIOCTHKEHHS HAYKHU U Nepe/ioBbie
HH(OKOMMYHUKAIIMOHHbIE TEXHOJIOTHH, METO/IbI NPOBEIeHUS TEOPETHYECKUX H IKCIIEPUMEHTAIbHBIX
HCCJIeIOBAHNI B HAYYHO-HCCIeJ0BATEJbLCKUX padoTax B 00/1acTH HHPOKOMMYHUKALMOHHBIX TEXHOJIOT Ul 1

Hdns  ¢dopmupoBaHHUs KOMIIETEHIIMM HEOOXOAMMO OCYIIECTBUTH PSJ OTAroB.

cucrem cBsizu (MKTuCC)

Dranel

(opMupoBaHus

KOMICTCHOWH, INPHUMCHIACMBIC IJIsI 3TOI'O BHIbI 3aHATHH U HCIOJIB3YEMBIC CPCIACTBA OLCHHUBAHHA IIPCACTABJICHBI B

Tabaune 8.

Taﬁ.mma 8 — Dranml (l)OpMHpOBaHI/Iﬂ KOMIIETCHIMU U UCII0JIB3YEMbIEC CPEICTBA OLICHUBAHUSA

Cocras

3HarnL

YmMmern

Baagern

3HaTh IPHEMBI

‘YMeTb u3ydatb IpUEMbL

Bnaners npuemamu

HCIIOJIb30BAaHUA HCIIOJIb30BaHUA HCIIOJIb30BaHUA
COBPEMEHHBIX JIOCTI/I)KCHI/Iﬁ COBPEMEHHBIX IIOCTI/I)KGHI/Iﬁ COBPEMEHHBIX

HayKH 1 MCPEIOBBIX HaYKH U ICPETOBBIX JIOCTI/DKCHI/Iﬁ HayKu 1
I/IH(I)OKOMMyHI/IKaHI/IOHHHX I/IHq)OKOMMyHI/IKaHI/IOHHBIX TNIEPEIOBBIX

TeXHOHOFHfI, METOA0B

TeXHOHOFHﬁ, METOA0B

I/IHq)OKOMMyHI/IKaL[I/IOHHI)IX

Copep:xaHue 3TanoB | NpPOBeACHUS MIPOBEICHUS TEXHOJIOTHH, METOIOB
TEOPETUICCKUX H TEOPETHICCKUX H MIPOBEICHUS
JKCIEPUMEHTAITBHBIX IKCIEPUMEHTAIBHBIX TEOPETHYCCKUX H
UCCIICIOBAaHUN B HAYYHO- UCCIICIOBAaHUN B HAYYHO- IKCIEPUMEHTATBHBIX
UCCIICIOBATEIbCKIX HCCIIEIOBATEIbCKIX HCCIICIOBAaHUN B HAYYHO-
paboTax B obnacTu paboTax B 06JacTi HCCIIEeIOBATEIbCKIX
NKTuCC NKTuCC paborax B 06JacTH
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HUKTuCC

Buaepl 3anarui

o Jlexiun
e [lpakTHueckue 3aHATUS

e JlabopatopHsie paboThI
e BrimonxeHue

JOMAIIHCTO 3aJJaHuA

e JlaGopaTopHble

Hcnoab3yembie
CpeACTBa OLeHUBAHUS

e BrmonHeHue

JIOMAIIHETO 3aJaHus

e  DK3aMeH

nmabopaTOPHBIX padboT

e  OdopmieHne u 3aniura

JIOMAIIHETO 3aJaHus

e ['pynmoseie a0O0TEHI
Py e (CamocrosTenpHas P
KOHCYJIbTAI[N

pabota CTyIeHTOB
e Tecr e  Odopmnerue
e KonTponbHas paboTa OTYETHOCTH W 3alIUTa e 3ammra

mabopaTOpHBIX paboT
e Dk3aMeH

O6HII/Ie XapaKTCPUCTUKU rokasaTesen u KPUTCPUEB OLCHMBAHUA KOMIICTCHIIMM HAa BCEX 3Talax MNPHUBCACHLI B

Tabaune 9.

TaﬁJmua 9- Oﬁume XapaKTCPUCTUKH nokasareJjiei u KPpUTEPHUEB OLICHUBAHUSA KOMIICTCHIIMMA 110 dTallaM

Iloka3aTrenu u KpuTepuun

3HaThL

YMmerb

Baagern

OTHu4HO (BLICOKMII YPOBEHb)

ObnanaeT GakTUUCCKUMU U
TCOPECTUYCCKUMU 3HAHUAMU
B Ipejenax u3ydyaeMoun
005acTH ¢ MOHUMaHUEM
TpaHull IPUMCHUMOCTHU

Ob6namaeT quana3oHoOM
[IPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I pa3BUTUA
TBOPUYECKUX PELICHUH,
abcTparupoBaHus mMpooIeM

KonTpomnupyet paboty,
IIPOBOAUT OLCHKY,
COBEPILEHCTBYET JCUCTBUS
padoThI

Xopouo (0a30Bblii yPOBEHbB)

3HaeT (aKThl, IPUHIIMITHI,
HPOLECCHI, 00IINE TOHATHS
B IIpeAeNax U3y4aeMoi
obmnactn

Ob6namaeT quana3oHoOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMBIX IJIsl peLICHUS
OIIPEAEIEHHBIX POOIEM B
o0nacTu ucciief0BaHus

beper 0TBETCTBEHHOCTS 32
3aBepIIEHKE 33134 B
UCCIIEIOBaHMNH,
MpUCTIOCA0INBACT CBOE
MOBEJIEHHE K
00CTOSITENILCTBAM B
peneHny npooiem

YaoBaerBoputeabHO
(moporoBbIii ypOBEHb)

Oo6nazaer 6a30BBIMHU
OOILIMMHY 3HAHUAMU

OO6nagaer OCHOBHBIMH
YMEHUSMH, TpeOyeMbIMU
JUTSL BBITIOJTHEHUST TTIPOCTHIX
3aga4

Pabotaer npu npsimom
HaOJIIONEHUHU

DopMyIHpOBKa IOKa3aTeIel M KpUTEPHUEB OIICHNBAaHMA JaHHOI KOMIIETCHIMH ITpruBeAeHa B Tabnure 10.

Tab6aumna 10 — [oka3aTen n KpUTEPHH OLEHHBAHUS KOMIETEHIINH HA ITANax

IMoka3aTenu u KpUTEpPUU

3HaTh

Ymern

Baagernb

OT1ianyHO (BBICOKHUIA
YPOBEHb)

3HaeT Bce NpUEMBbI
MCIOJIb30BaHUS
COBPEMEHHBIX JOCTHUKEHUM
HAyKH U MEPeI0BbIX
MHPOKOMMYHHKAIIMOHHBIX
TEXHOJIOTUH, METOJIOB
MIPOBEICHUS
TEOPETUIECCKUX U
AKCIIEPUMEHTATHHBIX
HCCIIEI0OBaHUI B HAy4HO-
HCCIIEeIOBATENIbCKUX
pabotax B o0iacTi
HUKTuCC

YMeet ObICTpPO U3ydaTh
TIPUEMBI UCTIOTHE30BAHUS
COBPEMCHHBIX
JIOCTH)KCHUH HAYKH U
MEPEIOBBIX
HH(POKOMMYHHUKAITHOHHBIX
TEXHOJIOTHH, METOJIOB
MIPOBEACHUS
TEOPETHICCKUX U
9KCICPUMEHTAIBHBIX
HCCIICIOBAaHUN B HAYYHO-
HCCIICIOBATEIbCKIX
pabotax B o0iacTu
HUKTuCC

CB00OIHO BIaJ€eT
TpreMaMu
HCII0JIb30BaHUS
COBPEMEHHBIX
JIOCTHXKEHUHN HayKu U
MEPEIOBBIX
WH(POKOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH, METOJIOB
MIPOBEICHUS
TEOPETUIECKUX U
JKCTIEPUMEHTAITLHBIX
HCCIIEeI0OBAaHUI B HAYYHO-
HCCIIeOBATEIbCKHUX
paborax B obnacTu
HKTuCC
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YMeer u3ydarh IpUEMEBL Brnaneer npuemamu
3HaeT nNpueMsl
HCIIO/Ib30BaHMS HCIIOIb30BaAHUS
HCITOJIb30BaHMS
. COBPEMCHHBIX COBPEMCHHBIX
COBPEMEHHBIX TOCTH)KCHHUIH . o
JIOCTHXXCHUH HAYKHU U JOCTHKECHUH HAYKH U
HAYKH U MEPEIOBBIX
MepeIOBhIX MepeI0BhIX
MH()OKOMMYHHKAITUOHHBIX
2 MH()OKOMMYHHKAIUOHHBIX | HH()OKOMMYHHKAIHOHHBIX
. TEXHOJIOTUH, METOIOB M 2
Xopouo (6a30BbIii POBEIEHST TEXHOJIOTHI, METOIOB TEXHOJIOIUH, METOIOB
YPOBEHb) p TIPOBEICHUS MIPOBEICHUS
TEOPETHYCCKUX U
TEOPETHYECKUX U TEOPETHIECKUX U
JKCIICPUMCHTAIBHBIX
o IKCICPUMEHTATBHBIX JKCIEPUMCHTANTBHBIX
UCCIICIOBAaHUN B HAYYHO- o .
HCCIICIOBAaHUN B HAYYHO- UCCIICIOBAaHU B HAYYHO-
HCCIEI0BATENBCKHUX
HCCIIE0BATEIBCKHIX HCCIEN0BATENBCKUX
pabotax B 001acTH
UKTHCC paboTtax B o0nacTu paboTax B 001acTu
UKTuCC HUKTuCC
YacTtuuHo BHajeeT
B mpunIune u3yvartb
3HaeT OCHOBHBIC TIPUEMBI npUeMamu
MPHUEMBI UCTIOE30BaAHUS
HCIIONIB30BaHMSI HCIIOIb30BAHUS
. COBPEMEHHBIX
COBPEMEHHBIX JOCTHIKECHHIA . COBPEMEHHBIX
JIOCTHXXCHUH HAYKHU U .
HAYKH U MEPEI0BBIX JOCTHXECHHUH HAYKH U
MepPeIOBBIX
UH()OKOMMYHHUKAITHOHHBIX MePEeIOBBIX
2 MH()OKOMMYHHKAITUOHHBIX
TEXHOJIOTUH, METOIOB M MHPOKOMMYHHKAITUOHHBIX
YI0BJIETBOPUTEIHHO TEXHOJIOTUH, METOIOB 2
. MPOBEICHUS TEXHOJIOTUH, METOIOB
(MOpoToBbIii YPOBEHB) MPOBEACHUS
TEOPETUYCCKUX U TPOBEICHHUS
TCOPETUICCKUX U
AKCICPUMEHTATBHBIX TEOPETUYCCKUX U
. 9KCIICPUMEHTATBHBIX
HCCIICIOBAaHUN B HAYYHO- N IKCICPUMCHTATBHBIX
HCCIICIOBAaHUN B HAYYHO- .
HCCIEI0BATENBCKHUX UCCIICIOBAaHU B HAYYHO-
HCCIIE0BATEILCKUX
paboTtax B 001acTH HCCIEN0BATENBCKHUX
paboTtax B 001acTH
HUKTuCC MKTuCC paborax B obnacTu
NKTuCC

3 ®opMBbI KOHTPOJISI YCBOECHHUS MaTepHaja UCHUIUIMHBLI H (JOPMHUPOBAHUS KOMITETEHIU I

Jis KOHTpOJIST yCBOGHHS MaTepHajia AUCIHIUIMHBI U (POPMHUPOBAHHS KOMIETEHIIMI HCIIONB3YIOTCS SKCIpecc-
OTIPOC Ha JICKIUAX M MPAKTUUECKUX 3aHATHSX, Ta00paTOpHEIEC 3aJaHNs, TOMAITHIE 3aaHuUs 110 MTPAKTUIECKIM 3aHATHIM
W WHBIE Marepuaibl, HEOOXOJWMBbIE JJIs OICHKH 3HAHWH, YMEHWH, HaBBHIKOB W (WJIM) OMBITa JAEATEIBbHOCTH,
XapaKTEePHU3YIOIIUX 3TaIbl POPMUPOBAHUS KOMIIETCHIINH B TIPOIIECCEe OCBOCHUS 00pa30BaTEIbHON MIPOTPAMMBIL.

4 MeTtoandecKkue MaTepHaJIbI

Jns oOecnieueHuss mporiecca OOydYeHHs, TOJATOTOBKH K MPAKTHYECKUM, J1aOOpATOPHBIM 3aHATHSAM H
CaMOCTOSITETILHON pabOThI UCTIONB3YIOTCS METOIMYECKHE MaTepUalbl, ONPEEIISIONINe IPOLEAYpPhl OllEHUBAHUS 3HAHUH,
YMEHUH, HAaBHIKOB W (WIM) OIBITA JACATCIHHOCTH, XapaKTePH3YIOIIUX JTambl (OPMHUPOBAHUS KOMIIETCHIHH, B
CJIEIIYIOIEM COCTABE.

4.1. OcHoBHas JuTepaTypa

1. Tanxwun B.A. LHudposas MoOmibHas paanocBs3s: Y4ueOHoe mocodue mist By30B. — M.: ['opsiaas muaus — Tenexom, 2012. —
592 c. (40 ak3.).

4.2. lonoHUTEIbHAS JJUTepaTypa

2. Usanos B.U., IN'opauenko B.H., ITonos I'".H. u ap. Lludpossie n aHAaIOroBble CUCTEMBI Tepenauu: YueOHHUK sl By30B. —
M.: T'opstuas munus — Tenexkom, 2005. — 231 ¢. (101 3k3.).

3. Boukor JLH., Hewmuporckuii M.C., IllunakoB I0.C. Cucremsl I1U(ppPOBON paaHOCBSI3M:
XapakTepucTuku: YuebHoe nocodbue. — M.: Dko-Tpenns, 2005. — 392 c. (42 3k3.).

4. Tlomos B.U. OcHoBHI coTOBOI cBsizu cranaapTa GSM. — M.: Dxo-Tpenns, 2005. — 292 c. (23 2x3.).

5. Maxkoseepa M.M., IllunakoB FO.C. CucTeMBbI CBSI3U C MOJIBHXHBIMH OOBEKTaMHU: YueOHOe mocoOme Jis By30B. — M.:
Pamyo u cBsizp, 2002. — 440 c. (72 3K3.).

6. Ckmap b. Ludposas cess3b. Teopernyeckne OCHOBBI U IpakTH4eckoe npumeHenue. — M.: Uzn. lom Bumbsimc, 2004. —
1099 c. (18 7K3.).

7. Parbiackuii H.B. OcHOBBI cOTOBO# ¢Bsi3u. — M.: Paguo u cBsizb, 2000. — 248 c. (5 7k3.).

0a30BBIE METOALI H
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10.

11.

12.

13.
14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

®eep K. BecrpoBonnas 1mbpoBasi cBs3b. MeTonsl MOAYMSIUUM W pacmupeHus crnektpa: Ilep. ¢ anrm. /Ilon pen.
B.1. XKypasnesa. — M.: Paguo u cBs3b, 2000. — 520 c. (25 3K3.).

Kapramesckwuii B.I'., Cemenos C.H., ®upcrosa T.B. Cetu moasmkHO#M cBsi3u. — M.: Dko-Tpenas, 2001. — 302 c. (9 3k3.).
Becosnosckuit  Kmmmmrod. Cucremsl  moaBrkHO#M —pamuocsssu [ Ilep. ¢ monbek.  W.JI. Pyauuckoro; moj  pen.
A.N. JIenoBckoro. — M.: Topstaas muams — Tenexom, 2006. — 536 c. (30 3k3.).

Kpyk B.U., Tlonanranomyno B.H., lllyeanos B.I1. TenekoMMyHHKaITMOHHBIE CUCTEMBI M ceTH: YdeOHOe mocodme B 3-X
tomax, T.1. — CoBpemennsie Texuonoruu / [lox pex. B.IL. llyBanosa. — M.: Topstaast muans — Temexom, 2003. — 648 c.
(17 2k3.).

Katynun I'.I1., Mamues I'.B., [lonantanomnyno B.H., lllysanos B.I1. TenekoMMyHHKaIIMOHHBIE CUCTEMBI U ceTH: YueOHOe
nocobue B 3-x Tomax, T.2. — Pagnocesi3p, paauoseinanue, renesuaeHue / [lox pen. B.I1. Illysanosa. — M.: Topstuast TuHUS
— Tenexom, 2005. — 672 c. (72 3k3.).

ComoBbeB A.A. IeitmxunaroBas cBsi3s. — M.: Dxo-Tpenas, 2000. — 286 c. (1 3k3.).

Bonu-Bpyesnu A.M., Beikor B.JI., Kartop JI.S. u ap. CucTeMbl CITyTHHKOBO# CBs3d. YueOHOe mocobwue st By30B / [lox
pen. JI.A. Kanropa. — M.: Pammo u cBsizp, 1992. — 224 c. (15 3K3.).

MemuxoB C.B. AranoroBoe u nupoBoe paaroBemanue [DISKTPOHHBIA pecypc|: YaebHoe mocobue. Mznanme BTOpOE,
ucnpanieHHoe. — Tomck: ToMCKHi TOC. YH-T CHCTEM YIpaBJICHUS U pamguodnekTporuku, 2012. — 233 c. (Pexxum goctyma:
http://edu.tusur.ru/training/publications/1642).

MemuxoB C.B. AnamoroBoe m mm¢poBoe pammoBemanue: YuebHoe mocobme. — Tomck: Tomck. Toc. YH-T CHCTEM
ynpaBsieHus U paauodnekTponuxu, 2002. — 251 c. (80 ax3.).

Iankun B.A. I{udpoas MoOunbHast paguocBs3b: YueOHoe nmocodue st By3oB. — M.: ['opsiuast munus — Tenexkom, 2007. —
432 ¢. (1 3k3.).

Cronunrc B. BecripoBonbie nuHuu CBsi3u U cetu. — M.: U3, Jlom Bumesimc, 2003. — 638 ¢. (1 9k3.).

4.3 YueOHO-MeTOAHYECKHE TOCOOMS ISl MPAKTHYECKAX 3aHATHI
H CAMOCTOATEJIBLHON PadoThl IPH NOATOTOBKE K HUM

MemuxoB C.B., TuroB A.A. PamnoBemanue, paguocBA3b W 3JICKTPOAKYCTHKA [DJIEKTpOHHBIH pecypc]: YueOHO-
METOJMYECKOE TI0COONE MO NMPAKTUYECKUM 3aHATHAM U KypPCOBOMY MPOEKTHPOBAHMIO JUISA CTYICHTOB PaJHOTEXHUIECKIX
cnenuanbHOcTel. — ToMck: TOMCK. TOC. YH-T CHCTEM YIpPaBICHUSA U paanodIeKTpoHuku, 2012. — 49 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/1335).

MenuxoB C.B. Monenu mnpeackazaHus YpoOBHsS CHIHala JUId pacueTra 30H OOCIy)KUBaHUS 0a30BBIX CTaHIMH CHUCTEM
MOOWIILHOW CBSI3U [DJCKTPOHHBIA pecypc]: YueOHO-METOIUUECKOe MOCOOUE Il MPAKTUUYCCKUX 3aHATHH U KYPCOBOTO
MPOEKTUPOBAHUS IS CTYJCHTOB PAJUOTEXHUUECKUX crieluanbHOCTeH. — ToMck: TOMCK. roc. yH-T CHCTEM yNpaBlICHUS
paarosnekTporuku, 2014, — 18 ¢. (Pesxum moctyma: http://edu.tusur.ru/training/publications/4132).

MenuxoB C.B. YactoTHOe IUIaHUpOBaHHWE U OJEKTPOMArHUTHAas COBMECTHMOCTb CHCTEM MOOHIBHON CBA3M
[OnexTponHBIi pecypc]: Y4ueOHO-MeTOAMUECKOE TIOCOONE ISl MPAKTUUECKHX 3aHATHH U KYpCOBOTO MPOEKTUPOBAHUS JUIS
CTYZICHTOB PaJHOTEXHUYECKHUX crennanbHocTeil. — Tomck: TOMCK. TOC. YH-T CHCTEM YNPaBJICHUS W PaJNOIICKTPOHHUKH,
2014. — 13 c. (Pexxum mocryma: http://edu.tusur.ru/training/publications/4129).

MemuxoB C.B.Tpadguk, eMKOCTP H YCTOWYMBOCTh CHCTEM MOOWIBHOW CBSI3M [DIEKTpOHHBIH pecypc]: YueOHO-
METOJIMYECKOe TT0co0ue I MPAKTUUECKUX 3aHATHH M KypCOBOTO NPOCKTUPOBAHUS U CTYJACHTOB PAIMOTEXHUYECKUX
cnenuanbHocTell. — Tomck: ToMCK. TOC. YH-T CHCTEM YIpaBICHUSA U paanodekTponuku, 2014. — 13 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/4134).

MenuxoB C.B. MoOuibHasi paiMOCBsI3b: IIyMOBbIE XapaKTEPUCTUKH, CIIEKTpalibHAsl U dHEpreThyeckas 3(QQeKTUBHOCTS,
cOaTaHCUPOBAHHBIN TyIUIeKC [DIeKTpOHHBIN pecype]: YueOHOe mocoOue sl JCKIHOHHBIX M MPAKTUYCCKUX 3aHSITHH,
KypCOBOTO TNPOEKTUPOBAHUSA, CAMOCTOSTEIBHOM pPabOTHI CTYAEHTOB PAaJUOTEXHHUECKHX CHenHaJbHOCTeH. — Tomck:
ToMck. TrOC. YH-T CHCTEM YyOpaBieHHs ©  paguodnektponuku, 2015. — 5Slc. (Pexum gmoctyna:
http://edu.tusur.ru/training/publications/5113).

MemuxoB C.B. Panmocesse Ha ocHOBe mrymornonoOHeIx curHanoB (Yacte 1) [DnexTpoHHBIH pecypc]: YdeOHO-
METOJIMYEeCKOe ITI0COOMe 110 MaTepraIaM JEKIMOHHbBIX 3aHATHH, MPAKTHYECKHUX 3aHATHH, 11 KypCOBOTO IIPOEKTHPOBAHMS
U CaMOCTOSTENIbHOM pabOThl CTYAEHTOB pPaAMOTEXHHUYECKHMX creruanbHocTel. — Tomck: ToMck. roc. yH-T CHCTEM
yIpaBJieHusI U paguodnekTponuku, 2014. — 32 c. (Pexxum gocryna: http://edu.tusur.ru/training/publications/4135).

4.4 Y4eOHO-MeTOAUYECKHE MOCOOUSI 1A JIA00OPATOPHBIX 3aHATHH
H CaMOCTOSTEIbHOIH PadOTHI MPH MOATOTOBKE K HUM M HATIMCAHUS OTYETOB

Komorpusos B.A., bepesun E.A. HccnenoBanne 3aBUCUMOCTH [TOMEXOYCTOWYMBOCTH OT CKOPOCTH Iepeavd JaHHBIX I10
Pa3HOCKOPOCTHBIM KaHaJllaM C OJMHAKOBBIM THIIOM MAaHUIYJSIIMK [DIEeKTpOHHBIN pecypc]: YdeOHO-MeToandecKoe
nocobue 1o yabopaTtopHOil paboTe IS CTYAEHTOB paJMOTEXHHYECKHX crenuaibHocTed. — Tomck: Tomck. roc. yH-T
CHCTEM YMpPABICHUS U PaAUOdNeKTpoHuKH, 2015. — 22 c. (Pexxum noctyna: http://edu.tusur.ru/training/publications/4971).

Konorpusos B.A., Omnueiiben [JJ.H. HccrenoBanune 3aBHCHMOCTH TOMEXOYCTOHYHBOCTH Pa3HOCKOPOCTHBIX KAaHAJOB C
pasHBIMH THIAMH MOAYJSIIMM OT CKOPOCTH NepeJaddl JaHHBIX MaHMUIYISIUM [DIeKTpoHHBIH pecypc]: YdeOHO-
MeToJuecKoe 1mocodue 1o 1abopaTopHOi paboTe JUIst CTYIEHTOB paMOTEXHUYECKUX crienuaibHocTeld. — Tomck: ToMmck.
roc. YH-T CUCTEM YIPaBICHUSA u PaauO3IEKTPOHUKHY, 2015. - 38 c. (Pexum Jocryna:
http://edu.tusur.ru/training/publications/4972).
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27. Menuxos C.B. TlogaBieHre MEXCHMBOJBHOW WHTEPPEPEHIIMK DdKBajai3epoM [DIEKTpOHHBIN pecypc]: YueOHO-
METOINYECKOe TOcoOHre Mo JTabopaTOpHOM paboTe ISl CTYACHTOB PaANOTEXHUIECKUX crienaibHocTeld. — Tomck: ToMck.
roc. YH-T CUCTEM YIpaBIeHUS u PaMODJIEKTPOHHKH, 2012. - 28 c. (Pesxxum JocTyna:
http://edu.tusur.ru/training/publications/1362).

28. MemuxoB C.B. CtpykTypa JOTHYECKHX KaHAJOB VIPABICHUS H aNTrOPUTMBI (DYHKIHMOHHpOBaHUSA cucteMsl GSM
[DnexTpoHHEBIH pecypc]: YueOHO-MeToaIaecKoe mocodne mo nmadbopaTopHoil paboTe IS CTYACHTOB PaIHOTEXHUIECKUX
cnennanbHOcTel. — ToMck: ToMCK. TOC. YH-T CHCTEM YIpaBICHUS U pagnodiekTporukn, 2012. — 17 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/1370).

29. MenuxoB C.B. UnTepdeiickl, TepMuHansHOe 000pynoBaHe, CTPYKTYpa KaJpoB U (JOPMUPOBAHHE CUTHAJIOB B CTaHAAPTE
GSM  [OnextpoHHbld pecypc]: VYueOHO-MeToauyeckoe mocobdue 1o JabopaTopHOW paboTe Maisl  CTYAEHTOB
PaIroOTeXHNYECKHX criennanbHocTeil. — ToMmck: TOMCK. roc. yH-T CHCTEM yIpaBJieHUs U paanodieKTponuky, 2012, — 17 c.
(Pexxum moctyma: http://edu.tusur.ru/training/publications/1368).

4.5 KoHTposbHbIe BONPOCHI JIs1 TPOBEPKH 3HAHMIA 10 THCHHUILIHHE,
BXO/SIIIAE B IK3aMeHAIHOHHbIE OUJIETHI

1. Ocobennoctu moctpoeHus cucteM MoomiabpHOH cBs3u (CMC). CeTn ¢ MakpOCOTOBOH, MHKPOCOTOBOM, MUKOCOTOBOM
CTPYKTYpOIl.

2. Bupgpl cranumii cetu: nenrpaipHas (L[C), 6azoBas (BC), moomibHas (MC). LieHTpsl KOMMYTaIMK MTOJIBHKHOM CBSI3U.
IleHTpH! yIpaBiaeHUs U 00CTyKUBAHUS.

3. OcobeHHOCTH pPabOTHI MOOWJIBHBIX CHCTEM: ayTeHTH(HKauus aOoHeHTa, nepelada (XdHAOBep) abOHEHTa IpU
JBmkeHun ot oxHoi bC k apyroi BC. Buasl u opranuszanus yciyr, npegoctasisemsix B CMC.

4. Oprauaum3anus duaui cBs3u BC-MC, MC-BC. Oco0eHHOCTH paclpOCTPaHEeHUs PAIHOBOIH MPHU Pa3IMIHOM peibede

MECTHOCTH, B TOPOJACKHX ycinoBusaX. [TonsaTus paccrosaus «upsmoit BuauMoctu»(LOS — Line Of Sight) u oTcyrerBus

«rpsamoit BuguMoct» (NLOS — Non Line Of Sight). Beictppie m MemieHHBIe 3aMUpaHUs cUrHana. [IpuduHBI H

CTAaTHCTHYECKOE ONMCAHUE MEIUICHHBIX U OBICTPBIX 3amMupanuii paguocuraana 8 CCIIP.

Mogemn Oxamypsl 1 OxaMypsI-XaTa Mo PeICKa3aHNuI0 YPOBHS IPHHAMAEMOT0 CUTHAJIA Ha JJIMHHBIX Tpaccax.

Oco6eHHOCTH KOPOTKUX Tpacc. Monens Yondumra-Mkeramu O MajbIX COT.

7. TlpoGmembpl 3JIEKTPOMarHUTHOH COBMECTHMOCTH B COTOBBIX ceTsX. JlomycTMMOe OTHOIICHHWE CHUTHAJ/TIoMeXa
(curnan/unrepdepenuus) Ha Bxoje npuemauka MC.

8. TepputopuanbHoe miuanupoBanue. [lonsTHe KiacTepa, 4aCTOTHBIE TPYIIBL. PacdeT ZOmycTUMOro paccTOSHUS MEXIy
BC ¢ oanHaKOBBIMU YaCTOTHBIMH I'PYNIIaMH B OJTHOPOTHOM MOJEH COTOBOH CBsI3U. PacdeT pazMepHOCTH KJlacTepa.

9. YacrotHoe miaHupoBaHue. J/[Mana3oHbl 4acTOT, BBIACICHHBIE Ul CUCTEM IOJBIDKHOM paauocBssu. [lnaHbl wactor
ananoroBoii cucrembl NMT-450, nudpossix cuctem GSM-900, GSM-1800, GSM-1900 (USA). Yucno nymieKcHbIX
kaHajoB. OnpeneneHre MaKCUMalIbHOTO YUCIIa OJHOBPEMEHHO 00CITyKUBAEMBIX A0OHEHTOB B COTE.

10. Pacyer MoOIIHOCTM IIymMa ¥ OTHOIIGHHS CHTHaN/IIyM Ha Bxoxe mnpuemHuka MC. OmpeneneHne OTHOIICHHS
CHTHAJI/IITyM B aHAJIOTOBOM KaHaJle.

11. Ompenenenne BepoATHOCTH OMMOOK B IH(ppoBoM KaHane. CBsA3b MEXIY BEPOSTHOCTHIO OIIMOOK M OTHOLICHHEM
CHTHAJI/ITyM ITpu ucnosb3oBannd B CMC pagroCHTHAIOB € pa3IMuHBIMH BUIAMH MOTYIISLIIH.

12. BnusHME 4YacTOTHO-CEJICKTHBHBIX 3aMHPAaHUM Ha KadecTBO CBA3M. METOIbl CHIDKEHUS BIMSHHS YacTOTHBIX
3aMHpaHuil: MPOCTPaHCTBEHHO-PA3HECEHHBIH MpUEM; Iepesiadya — MPUEM ¢ MCIOJIb30BaHUEM MEIUICHHBIX CKaYKOB 10
4acTOTE; DKBAJIAN3HHT.

13. Tonsitne Ttpaduka, CpeiHedl WHTEHCHBHOCTH BBI30OBOB, CpeIHEH IPOJOIKUTEILHOCTH OOCITYKUBAaHUS, CpeAHEi
MHTEeHCUBHOCTU Tpaduka. [IpuHuun tpankuHra. Mognens Opiianra B ¢ oTkazamu Jjisi OLEHKH €MKOCTH COTOBBIX
CHCTEM MOOWIIBHOH CBSI3H.

14. Opranmsanus COeAMHUTENBHBIX paauopeneiHsix nuHuil (PPJI). Mcmons3yemsle nmama3oHsl 4acToT. CTpyKTypHas
cxema PPJI. Duepreruueckue napamerpsl PPJL.

15. Pacuer ycrortunBoctu cBsizu CMC.

16. Texnomormm wmHOXecTBeHHOro noctyma (FDMA, TDMA, CDMA. WCDMA). IlpuHIMI COBMEIICHHOTO
MHOTOCTaHIIMOHHOTO HocTyna TDMA/FDMA.

17. Texuonoruu nepenaun nanusix (EDGE, GPRS, HSDPA, MIMO).

18. CranmapThl cOTOBOI cBsi3u nokoyeHui 1G, 2G, 3G, 4G (NMT, CDMA, GSM, CDMA2000, UMTS, LTE).

19. Hudposoii crangapt CMC GSM. IpuHIun paboTsl, BO3MOXHOCTH, TEXHHUYSCKHE XapaKTepUCTHKH. DyHKIIHOHAIbLHAS
cxema cetu cBsizu GSM. Ctpykrypa ciayx6 B CMC GSM.

20. Toctpoenue kagpa CMC GSM: noHsiTue OKHa, KaJpa, MyJIbTHKAIPa, CylepKajpa, UX JIIUTSIbHOCTH. THITbI OKOH U UX
cTpykTypa. [ToHsTHE O GU3NIECKOM U 9aCTOTHOM KaHaJe.

21. Jlornueckue kananbl Tpaduka u ynpasienus CMC GSM. Buabl norudeckux KaHanoB cBsizu. OpraHuzaius
JIOTHYECKNX KaHAJOB C TIIOJIHOW W TIOJOBHHHOI CKOpocThio. OpraHm3anusi OOMMX KaHAJIOB YIPABICHUS U
COBMEIICHHBIX KaHAJIOB YIPaBIICHUSI.

22. Ob6ecnieuenne OesomacHoctu cBsizu B CMC GSM. AyreHtundukanus n uaeHTH(UKaIMs abOHEeHTa, obecredeHue
CEKPETHOCTH.

23. Crpykrypa n rexauueckue napamerpsl bC 1 MC GSM.

24. Papnoobopynosanue u xoHTtposiep bC GSM. CocraB m paboTa LEeHTpa KOMMYTAIMH ITOJBIDKHOM CBSI3M M LIEHTpa
YIpaBJIECHUS U 00CITyKUBaHUSI.

o
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25. Tlonsitne opOMTANBEHON KOH(Urypamuu UCKyccTBeHHBIX cryTHHKOB 3emun (MC3) riobdansasix CMC. Opbursr MC3
(LEO, MEO, HEO, GEO) n ux xapakTepucTHKH. 30HbI 00CTykuBanus. 11111030BbIe 3¢MHBIC CTAHITHH.

26. Tlpunuun neictBus u xapakrepuctiukd CMC Iridium u Globalstar.

27. Oco0EHHOCTH pPACIPOCTPAaHEHHs DPAAMOBOJIH B CIYTHHKOBOM paxuokaHane. Iloriomenwe SHEprud CHIHala B
aTMocdepe.

28. DHepreTHdyecKnil pacyeT CHYTHHKOBBIX CHCTEM CBS3H C MOJBIKHBIMH OOBbeKTaMu. JlmarpamMma ypoBHEH MOIIHOCTH
mmHui cBsa3u 3emst-UC3, UC3-3emirs.

29. Meroap! noseienust emkoctn CMC. Paszsurue riobansHoit nHbopmarronnoii cucremsl (I'MC) moaBkHOM CBs3H U
nepcnekTuBHEIX CMC.

4.6 TunoBsble 3a7a4H I/ NPAKTHYECKUX 3aHATHI
(MOJIHBIA KOMILIEKT 3aa4 JJIs MPAaKTHYeCKHX 3aHsATHii cM. B [19 — 23])

1. C ucnons3oBanueM mozaenu OxaMypsl pacCUUTaTh yCPETHEHHYIO0 MEIUAHHYIO MOIIHOCTh curHana (YMMCOC)
B aHTeHHe MoOmsHOH cranuu (MC) ot 6a3oBoit ctanimu (BC) cuctems! cotoBoit Teseorn NMT Ha paccTOSHUIX
Ixm, 3xm, Sem, 10xkm; 20km ; 30km 171 KBa3UTIAAKOTO TOPOICKOTO paiioHa, eciu: BeicoTa aHTeHHBI BC
hy =50 ; BeIcoTa anTeHHBI MOOWIBHOI cTanmuu (MC) h,,. =1,5m ; MonHocTh nepenatunka bC P, =4 Bm;
ko3¢ duments yeunenus antedH bC u MC Gy, =605, G,,. =005 ; norepu B punepe 5C 1. =105 ; vacrora
nepenapaemoro curaana f =460MIy .

Ortsersr: -105,7; -121,0; -128,1; -138,7; -153,3; -168,8 [05Bm].

2. Ompenenute OTHONICHHE CUTHAI/HHTEP(EPESHIINSA B OJHOPOIHON CeTH MOOHMIILHON CBSI3U JIJISl KBA3UTIIAJIKOTO
ropoja, eciu ko3GGUIMEHT 3aTyxaHus paJuoBoiH N =4, a pasmepHocTsh Kinactepa N, =3.

Ortsert: 9,24 1b.

3. Omnpenenuths 4KuCiI0O aOOHEHTOB, KOTOPOE MOXKET OBITh 0OCITYKEHO cOTOBOM cucteMoi cBsizu NMT-450 npu
BEPOSITHOCTH OTKa3a HM3-32 3aHATOCTH BceX KaHasoB 5%, ecmu: cucrema mmeeT 20 0a30BBIX CTAHLMM, Y KaKIOH W3

KOTOPBIX 20 YaCTOTHBIX KaHAJIOB; CPEIHSAS MPOJOIDKUTEIIEHOCTE Pa3roBopa aOOHEHTOB <T > = 3Mmun ; Kaxaelii a0OHEHT

Jie7IaeT B cpefiHeM | BBI3OB 3a 2 yaca.
Otset: npubau3utensHo 12240 aboHEeHTOB.

4. PaccuMTath IOIMyCTUMOE OClabieHHe MOLTHOCTH PaIMOBOJIHBI HAa TPACCE PACIIPOCTPAHEHHS, PaJiyC 30HbI
oOcyxxuBanus 6a3zoBoii craniun (BC) as «kBa3UTIagKOro IPUTOPOa», PEANbHYIO YyBCTBUTEIBHOCTD IIPUEMHHUKA
MoOmibHOM ctanIK (MC), pealbHyI0 YyBCTBUTEIBHOCTD MPHEMHKKa 0a30B0# ctanimu (BC), onTUMaNbHYIO MOIITHOCTD
nepenarurka BC cucrembr GSM (Global System for Mobile), pa6ortatomux B uacrorHom auamnazone (890-960) MI'
ecJIi: He0OXOAMMOe OTHOIIIEHHE CPeIHeH MOIHOCTH CHT'HAJIA K CpelHel MOILIHOCTH IlIyMa Ha BBIXOJIE PAJMOTPAKTOB

npueMHUKOB MC U BC ¥, prve = Yo prsc = 13 Ab 5 K03 dunuenT nryma ycunutens-cenekropa npueMauka MC
Nycme =4 8b ; koabduiuent myma ycunurens-cenekropa npueMauka bC Ny .. =3 1b ; MakcuMalibHasi MOLIHOCTb

nepenarauka MC P, =0 nbBr ; BbIcoTa anTenHsl MC h,,. =1,5M ; BeicoTa anTeHHBI BC h,. =30M ; nomoca

C make
npomyckanus npueMHukoB MC u BC B, =200 kI’ ; moTepu MOIIHOCTH paiuOCHTHaNa B koMOaitHepe U B (unepe bC
B PEKUMAX MEPEAYN U IPUEMA M, g =My icpe =3 AB, My g 5c =Ny o sc =1 4B ; hunep B MC orcyrersyer;

ko3 duimentsl ycunenus anten bC u MC s pexnMoB nepesiaun u npuemMa onuHakossl: G, ;. =G, ;. =61b;
G,me =Gpme =01b.

OTBeTuTh Ha BOMPOC: MOYEMY YYBCTBUTEIHLHOCTH mprueMHHKa bC XyXke, 4eM YyBCTBUTEIHHOCTH NMPUEMHHUKA
MC?
OTBETHI:

P, omc ® 134 1Bt ; P, (5 #—131 nbBr; Py, #11bBr; L, ~1371b; r~3,44xm.

C C
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