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PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

«becnpoBoaHbIE TEXHOJOTUH Mepeaadyu HHGpoOpMaUuU
(I'TTO-2 - rpynnoBoe NpoeKTHOE 00yueHune 2)»

YpoBeHb 0CHOBHOI 00pa30BaTeIbHOM MPOrPAMMBI . aKademuueckKuil obakaiaspuam

HanpagyieHue MoAroTOBKU:
11.03.02 — «MugpoxommynukayuoHHvle MEXHONOZUU U CUCHEMDBL CEA3UN»

HMpoduan: Cucmemvt modunvHOI 633U

®opma o0yueHMsA: OuHAA

daxyabrer: PT® (padouomexnuueckuii)

Ipodpunupyromas xkadenpa: TOP (merekommynukayuii u 0CHO8 paduoOmexHuKu)

O6ecneunBainasi 1 Boinyckawmas kadeapa: PTC (paduomexnuueckux cucmem)
Kype: 3 Cemectp: 5

YueOHnblii nu1an Habopa 2016 r. u nocJIeAYIOIHUX JeT

Pacnipenesienne pa6ouero BpeMeHn
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1. | Jlexknun 36 36 yac.
2. | JlabopaTopHbIe padoTHI 36 36 yac.
3. | IlpakTHYecKHe 3aHATHS 36 36 yac.
4. | Kypcosoii npoext/padora (KCP) (ayanTopnasn) yac.
5. | Bcero ayaAuTOpHBIX 3aHATHIT (Cymma 1-4) 108 108 yac.
6. U3 HuX B HHTEPaKTHBHOIT popme 8 8 yac.
7. | CamocrosiTesbHas padora (CP) cryneHTOB 72 72 yac.
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 180 180 qac.
9. | CP Ha moATOTOBKY M CAaYy IK3aMeHa 36 36 yac.
10| O6mast Tpya10eMKOCTh (Cymma 8,9) 216 216 yac.
(B 3a4eTHBIX eIMHUIIAX) 6 6 3ET
3a4der: He MPegyCMOTPEH JAu. 3a4eT: He NPEeNYCMOTPEH
JK3aMeH: 5 ceMecTp
Tomck 2016
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JIncer corjiacoBaHui

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii DenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro craHgapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKHU
11.03.02 «MH)OKOMMYHUKAITMOHHBIE TEXHOJOTUHU U CHUCTEMBI CBSI3H», YTBEPKICHHOTO IPHKA30M
Muno6puaayku Poccun Nel74 ot 06.03.2015 r.,
paccMoTpeHa U ofoOpeHa Ha 3acemanuu Kadenpsl paauorexaudeckux cucrem (PTC) 01 urons 2016 T,

npotokoi Ne 9.

PazpaboTurku: 3aBeayrommii kadenpoit PTC Menuxos C.B.
noreHT kadenpel PTC Konorpusos B.A.
Menuxos C.B.

3aB. obecrieunBaromIeii U Beimyckaromei kapenpoit PTC

Pabowas mporpamma coriacoBana c ¢akyabTeToM M npoduimmpyomeil kadeapoil HampaBieHUS
MOJITOTOBKH.

Jlexkan PT® [Tonosa K.IO.

3ag. npodumupyronieit kadenpoit TOP HemunoB A4

DKcnepT:

[Ipodeccop xadenpsr PTC [Hapseirun I'.C.
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1. enn u 3agaun qucunminnbl «becnpoBoansbie Texnonorun nepenaun ungpopmanun (I'TO-2 — rpynnosoe
npoekTHoe o0yuenue 2)» — BTIIN (I'TTO-2)

Lenu AUCUMIUIMHBL: YrITyOJEHHOE PAacCMOTpPEHHE OecIpOBOIHBIX TEXHOJIOTHH Tepenaud WHGOpMAaLuy,
OCHOBHBIX TPHUHUMUIOB (YHKIMOHUPOBAaHMS aHAIOTOBOW M LHM(POBOW CBSI3M W BEIIaHUS; OCOOEHHOCTEH
MIOCTPOCHHUS YCTPOMCTB 1 CUCTEM CBSI3U U BEIIAHHS.

3agauy UCHUIUTMHBL OOYYeHHE CTYIEHTOB KOMIUIEKCHOMY TEXHHYECKOMY MBIIUICHHIO HA IPHMepax
pa3bopa NPUHIUIOB PabOThl M MOCTPOEHHSI COBPEMEHHBIX AHAIOTOBBHIX M IHU(POBBIX AIIEKTPOHHBIX CHCTEM
neperadyd MHGOPMAMHM C WCIIOIH30BAHUEM JJIEKTPOMArHUTHBIX JIMHUH CBSI3M; PACCMOTPEHHE BOIPOCOB,
CBSI3aHHBIX C TIepenadeld, HpueMoM, OOpabOTKOH, KOAWPOBAHHMEM M BOCIIPOM3BEICHHEM pa3IMYHOIO BHUIA
nHpOpPMALIUH.

2. MecTo muciamuinuel B cTpykType OOII

Juctmnmuna BTIIU (I'TI0-2) sinsieTcst JUCIUILTAHOM 10 BRIOOPY BapHaTUBHOM YacTh O6yioka b1 yueGHOoTrO
miana (b1.B.JIB.2.2) u ee nuzyueHue cTpouTCs Ha OCHOBE 3HAHUS CTYACHTAMH KOMILIEKCa BOIIPOCOB, M3YUCHHBIX B
JAUCHUIIIIMHAX: Teopml SJICKTPUUYCCKUX ].[CHCIZ; Cursaisl OJICKTPOCBA3HU, CXeMOTeXHHKA TCJIICKOMMYHUKAIITMOHHBIX
YCTPOKMCTB; DIEKTPOMAarHUTHBIE MOJIS1 U BOJIHBL; OCHOBBI MOCTPOCHUSI HHPOKOMMYHHUKALMOHHBIX CHCTEM H CETEH;
PacmipocTpanenue paaroBOIH 1 aHTEHHO-(PHUIEPHBIE YCTPOICTBAa CUCTEM MOOMIIBHOM CBSI3H.

3HaHus, MoNydeHHble npu u3yueHnu aucuuiuinabl BTIIN (I'TIO-2), nomkHbBI cHOCOOCTBOBATh OBIIAICHUIO
MaTepHajaMy MOCIeNyOIMX TUCIUIUIMH: TeopeTrnueckre OCHOBBI CHCTEM MOOWIBHOU CBsi3M; CETH M CHCTEMBI
MoOWiIpbHON cBs3u; CucTeMbl MOOWIBHOW CBSI3M HAa OCHOBE IIIYMOMOJMOOHBIX CHTHANIOB; YCTpOMCTBa
npeoOpazoBaHus U 00pabOTKU MH(POPMALIUK CHCTEM MOOWIIBHOM CBSI3U.

Hucuunnuna BTIIU (I'TIO-2) snseTcst oHO# 13 BEAYIUX B MPO(ECCHOHATBHON MOATOTOBKE CTYACHTOB-
0akanaBpoB — B HEH paccMaTpUBAIOTCS MPUHLMIIBI PELICHNS BOIPOCOB, KOTOPbIE BOHUKAIOT Iepes OaxkaaaBpamMu
HamnpasneHus moarotoBku 11.03.02 B mporiecce ux nmpohecCuoHaIbHOM NeATEIBHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHH TUCHHUILIHHBI

Ipouecc u3yyeHns AMCHMILTHHBLI HATIPABJIeH Ha (GOPMUPOBaHHE CJIETYIOUINX KOMIeTEeHIIHIi:

TOTOBHOCTBIO K M3YYEHHIO HAyYHO-TEXHHUUYECKOW MH(OPMAIIMK, OTCYECTBEHHOIO M 3apyOeKHOro OIbITa MO
tematuke npoekra (ITK-7);

TOTOBHOCTBIO H3y4YaTh HAyYHO-TEXHHYECKYI0 HH()OPMAIIMIO, OTEUSCTBEHHBIH M 3apyOEKHBIH OIBIT MO
tematuke uccinenosanus (ITK-16).

B pe3ysibTaTe H3y4eHHUsl JHCHUTLTHHBI CTYAEHT J0JIKEH:

3nams: npuHIMIBL PabOTBl M OCOOCHHOCTH OPraHW3allMM COBPEMEHHBIX OECIPOBOAHBIX TEXHOJIOTHHA
nepenaud MHGOPMAIMK; OCOOCHHOCTH HX YAaCTOTHOTO IUIAHHUPOBAHMS; CIIOCOOBI pacdera 3JIeKTPOMAarHUTHON
COBMECTHMOCTH M OLICHKH TpadHKa.

Ymems: npuMeHATh Ha MPAKTHKE METOABI aHAIM3a M pacyeTa OCHOBHBIX XapaKTEPHCTHK OECTIPOBOHBIX
cereil mepeaayn MHPOPMAIIMK;, HA OCHOBE TEXHHUUYCCKUX XapaKTEPUCTHK MMEIOIICHCS ammapaTypbl pa3padaTbiBaTh
Y BHEJPSITh COOTBETCTBYIOIIYIO TEXHUUECKOMY 3aIaHUI0 CTPYKTYPY OECIPOBOIHO#M ceTH nepenadn nHPOpMaIum ¢
YYETOM OSKOJIOTHYECKOW O€30IacHOCTH; IPOBOAUTH HATYPHBIH OKCIIEPUMEHT 110 HW3MEPEHUIO OCHOBHBIX
XapaKTePUCTUK OECIPOBOTHBIX TEXHOJIOTHIT Tiepeau HHHOPMAIIUH.

Braoemp: HaBbIKaMH HACTPOWKH M PETYIMPOBKH alapaTypbl OSCHPOBOIHBIX CETEH MPH MPOHM3BOJICTBE,
YCTaHOBKE U TEXHHYECKOW IKCIUTyaTallUH.

4. O0beM TUCUMILUIMHLI U BUABI YUeOHOH padoThl

O6H.Ia§[ TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 6 3aYeTHEIX CAVHMUII.

Bun yueGHOI paboThI Beero 4acos Cemectpsl
4 5 6 7
AyIHMTOpHBIE 3aHATHS (BCEro) 108 108
B toMm uncre: - -
Jlexuunu (JI) 36 36
JlabopaTopusle pabots! (JIP) 36 36
ITpaxtuyeckue 3anstus (I13) 36 36
Cemunaps! (C)
Konnoxsuymst (K)
KypcoBoii IpOEKT - KOHTPOJIb CAMOCTOSITEIbHON paboThI
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(KII-KCP) cTyneHToB (ayAUTOPHBI)

Jlpyeue 6udvi ayoumopHoii pabomul

CamocrosiTeJibHasi padoTa (Bcero) 72

72

B ToMm uucne: -

Kypcosoii npoekT (pabota) (camocTosiTenbHas paboTa)

PacuetHo-rpaduueckue paboThI

Pedepar

Jlpyaue 6udvl camocmoamenvHol pabomul

IIpopaboTka JIEKIMOHHOTO MaTepHaa 20

20

TToaroroska k JIP, cocTaBieHre H 3aIATa OTYETA 20

20

TToxroroska k I13

32

32

Bua npome:KyToUHO# aTTecTanmuu (3K3aMeH) 36

36

OO01mmast TpyZOeMKOCTb, Jac.

216

216

3auernspie Ennanne Tpynoemkxoctu (3ET) 6

5. Conep:xaHue TUCHUNTHHBI
5.1. Pa3zgenpl AMCHMIIVIMH U BUABI 3aHATHH

HaumenoBanue pazaena qUCIUTIIIHBL

JlaGopar.
paboThI, yac.
[IpaxTuu.
3aHsaTHs, yac.
Kypcogoii [1/P
(KCP), uac.

Jlexmuu, gac.

CP, uac.
(6e3 vK3aM.)
(6e3 sK3am.)

Bcero, yac.

Dopmupyemsble
KOMIIETCHIIUH

TexHosoruu cpeacTB OECIPOBOIHOM

CBsA3U

w

»

w

(2]

w

»
1

~
N

180

TIK-7; [1K-16

5.2. Coep:kanue pa3jiejioB JHCHHILVIMHBI 0 Jekuusm (JI, 36 gac.)

Ne

n/n

HaumenoBanue pasgena
JOUCHUTIITAHBI

ConepxaHnue pazfena

TpynoemMKoCTb,
yac.

dopMmupyemsle
KOMIIETEHIIUH

1

TexHonoruu cpencTs
OecrpoBOIHOM CBSI3U

1. IuddepennnansHas OnHapHas (Ga30Basi MaHUITYISIIHL.
CTpyKTypHast cXeMa MOJeMa, TPHHIUI M O0COOCHHOCTH
nmddepeHaIbHOMN (OTHOCHTENBHOH) OmHapHOH
(azoBoit MaHUIMYJIALAN (DBPSK). dazoBas
HEOJHO3HaYHOCTh mpu  npueme. KorepeHTHas u
HEKOTepEeHTHas! IeMOyJISIIHSL.

2. lucddepenrmanbHast KBaJipatypHas (dazoas
MaHumymsious.  CTpPyKTypHBIE  CXEMBI  MOJEMOB,
MPUHIMIEI W OCOOGHHOCTH KBaapaTypHOH (ha3oBoit
MaHHITY IS (QPSK) " nuddepeHInaTBHON
KBagpaTypHoi ¢azoBoit Mmarumymsnun (DQPSK).

3. IuddepenimansHast KBaJipaTtypHas (azoas
MaHunyssinus co casurom Pi/4. CtpykrypHas cxema
MoJieMa, MPUHIUI ¥ 0COOEHHOCTH An(depeHInanbHONn
KBaJpaTypHO# (ha30BON MaHHIYISAIWH CO cABHroM Pi/4
(Pi/4 QPSK).

4.YacroTHass MaHUNYTAUS W  MHOTOIO3HIIMOHHAS
9acTOTHast MAHHUITY A, CTPYKTypHBIE CXEMBI MOJIEMOB,
MPUHIOUIE U OCOOEHHOCTH YAaCTOTHOH MAaHHITYIISIUN
(FSK) 1 MHOromo3uIMOHHOW YacCTOTHOM MaHUIYJIALUH
(M-FSK).

5.MaHunynauust ¢ MUHUMaJIbHbIM casuroM (MSK) u
rayCCoOBCKasi MaHUIMYJSIIUS C MHHHMAJIbHBIM CIIBUTOM.
CTpyKTypHBIE  CXEMBI ~ MOAEMOB, IIPHHIOUMBI |
0COOCHHOCTH MAaHHIYISIIMHA C MHHUMAIBHBIM CABHTOM
(MSK) m rayccoBCKOH MaHHITYTAMHA C MUHHMAJIbHBIM
casuroMm (GMSK).

6.KBanparypHast aMmnTyiHass MaHUITYJISILHS.
CTpyKTypHast cXeMa MOJeMa, NPHHLUI ¥ OCOOCHHOCTH
KBaJIpaTypHOI AMIUTUTYIHOM MaHUITYJIALHN.
O QEeKTUBHOCTD PAOCUTHANIOB C PA3IMYHBIMU BHIAMH
MAaHUITYJISIUH.

7.CpaBHHTENbHAs XapaKTepUCTHKA Y(Q(HEeKTUBHOCTH
HCTIOIB30BAHUS TIOJIOCH! YaCTOT U SHEPT€THIECKHUX
XapaKTePHUCTUK NePeaTINKOB IIPH PAANOCUTHANIAX C
pa3IMYHBIMH BUJIAMU MaHUITYJISIIANL.

6

TIK-7; [1K-16
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5.3. Pa3neiibl JUCHMILUIMHBI M MEKIMCIUIVIMHAPHBIE CBA3HU ¢ 00ecneYnBAKIIMMHU (MPeIblIyIMMHU) 1
o0ecnieunBaeMbIMH (TIOC/IEAYIONIMMH) JHCIHMIIINHAMHU

Ne
n/n

HanmMenoBanne o0ecrieunBaroInx
(mpenpITynyx) U
obecrieunBaeMbIX (TOCIEIYIOINX)
JUCLUTUIMH

Ne Ne pazyennoB qaHHOW TUCHUTUIMHEI U3 Ta0I.5.1,

JUTSL KOTOPBIX HEOOXOAMMO U3y4YCeHUE 00eCIIeUNBAIOMNX (IPEIBIAYIINX) TUCIIATUINH,
a TaKKe UCIOJIb30BaHUE MOIYYECHHBIX 3HaHui 1o qucuuriae bTITN

B 00eCIIeYnBACMBIX (TIOCIICAYIONINX) TUCIUILTHHAX

1 |

Ipeapiaymme TUCHUUNITHHBI

Teopust MeKTpUIECKUX LIeTIei

CurHaist DJIEKTPOCBA3ZHU

CXeMOTeXHHKa
TEJICKOMMYHHUKAILIOHHBIX YCTPOICTB

Al W |IN|PEF

SHCKTPOMBIHI/ITHLIC I10JIs1 ¥ BOJIHBI

+| + |+|+

PacnpocTpaneHue paaroBOIH U
aHTEHHO-(QHIEPHBIE YCTPONCTBA
CHCTEM MOOMIILHOH CBSI3H

+

OCHOBBI IOCTPOEHHS
NH()OKOMMYHHKAITHOHHBIX CHCTEM 1
ceteit

Iocaenyomue IMCIHUNLIMHBI

TeopeTHYeCKHEe OCHOBBI CHCTEM
MOOMIIBHOM CBSA3HU

CeTH ¥ cHCTEMBI MOOMIILHOM CBSI3H

CucTteMbl MOOMIIBHOM CBSI3U Ha OCHOBE
[IyMOIIOJ00HBIX CUTHAJTIOB

YcrpoiicTBa mpeobpa3oBaHus U
00paboTKH HHPOPMAIHH CHCTEM
MOOHMITbHO# CBS3U

5.4. CooTBeTCTBHE KOMINETEHIN, (POPMHPYEMBIX NPH W3YYeHUH AUCHHUIJIMHBI, U BUIO0B 3aHATHH

IIepeuens
KOMITETEHIIUH it

Bupagbl 3ansaTuit

JIP 113

KP/KII

CP

DopMBbI KOHTPOJISL

(Oemanuzayus)

IIK-7; TIK-16 + + +

+

[IpoBepka koHcnekra JI; mposepka /13,
tecthl U KTP Ha I13; npoBepka otuetos o JIP

JI — mexumy, [13 — npaktraeckue 3ausaTus, JIP — mabopaTopasie padoTsl, KTP — KOHTpONEHBEIE PabOTHL,
KP/KII — kypcoasi(oit) pabora/mpoekr, CP — camocTositensHast pabota cryaeHTa, 3 — nomamraue 3aganus

6. MeToabl 4 (popMbI OPraHU3ANMH 00yHEeHHS

TexH0JIOrMH HHTEPAKTUBHOI0 00y4eHHs1 IPH pa3HbIX jopMax 3aHATHI B yacax

Tpenunr
Jlaboparopusie | [IpakThuueckue
DopMel Jlexuuy, Macrep-
paboThI, 3aHATHS, Bceero
MeTtobl yac. KJIacc,
qac. yac.
Jac.
MuHU-JIEKIUH, TECTHI 2 2
PaGora B KoMan e 2 2
Pemenne cutyanMoHHBIX 33724 2 2
HccnenoBaTenbCckuii METOI 2
HToro MHTEpaKTUBHBIX 3aHATHI 2 2 4 8
7. JlabopaTopHbie pa6oThl (36 yac.)
Ne Ne paznena HanmeHnoBanue mabopaTOpHBIX padoOT Tpyno-
PasA patop p PYA dopmupyeMble
/I JIUCUUIUTAHBI €MKOCTb,
KOMITETEHI[UN
u3 Tabu. 5.1 gac.
1 1 1. ccnenosanue MSK mozaema (knaccuueckas peanuzanus) [13]. 7 [IK-7; TIK-16
(TexHomoTHM 2. Uccnenosanne MSK mozema (peanu3zanms ¢ pa3oBbIM 7
CcpelcTB Kozepom) [14].
6eCcTIpOBOIHOIM 3. UccrnenoBanue Pi/4 QPSK monema (peanusanus ¢ Gpa3oBbM 7
CBAI3H) Koziepom) [15].
4. Uccnenoanue QPSK moznema (kimaccuueckast peanu3arys) 7
[16].
5. UccnenoBanue QPSK Moznema (peanuzanus ¢ $ha3oBbIM 8
kozxepom) [17].
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8. lIpakTuueckne 3ansaTus (36 yac.)

No No paznena TemaTuka MpaKTUYECKUX 3aHATUN Tpyno-
n/n JHCLATUTHHBI eMKOCT, | popMupyeMble
u3 tabu. 5.1, yac. KOMITETEHIIHH
(cemectp)
1 1 1.HacToTHOE TUTAaHUPOBAHUE CHCTEM MOOMIIBHOM CBSI3H. 10 IK-7; TIK-16
(Texuomornu | 2.91MeKTpOMAarHATHAsE COBMECTHMOCTD CHCTEM MOOMIIBHOM CBS3H. 10
CpencTB 3.Tpaduk 1 eMKOCTb CHCTEM MOOWIBHOH CBS3H. 10
6ecripoBogHOH | 4.YCTOHYINBOCTH CHCTEM MOOMIIBHOM CBSI3H. 6
CBSI3H)

9. CamocrosiTesibHast padoTa (72 yac.)

Ne n/m Ne paznena Temarnka caMOCTOATENTBHON paboTHI Tpyno- Komnerennuu Kontpons BeinonaHenus
JUCHMITIINHBI (Oemanuzayus) €MKOCTb, padoThr
u3 Tabm. 5.1 yac. (ompoc, Tect, goM.
3amaHue
M T.IL.)
2. 1 1. N3ydeHne TeXHOIOTHI CPE/ICTB 15 IIK-7; 1IK-16 1 PerymsipHasi mpoBepKa
(Texnonorun 0OecIpOBOIHOM CBSI3H. pabouux terpazeit (PT)
CpEeJICTB 2. HpOCKTHpO?aHHC TEXHOJIOTHHU CPENICTBA 45 mo JI, JIP, I13, I1.
GecpoBoaHOf 0OECIPOBOHON CBSI3U B COOTBETCTBHU € T3 — 2. IIpoBepka oTuera.
noaroToBka k I13. 3. 3amura oryera.
CBSI3H) 3.C 12
. CocTaBiieHue oT4eTa 0
CIPOEKTUPOBAHHOW TEXHOJIOTHHU CPEICTBA
0OecpOBOJHOM CBsI3M — MOATOTOBKA K JI3.

10. IlpumepHasi TeMaTHKA KyPCOBBIX IPOEKTOB (PadoT) — HE IPETyCMOTPEHBI
11. PeiiTuHroBas cucrema JJisi OleHKH yCIIeBaeMOCTH CTYIeHTOB

Taoauna 11.1. BajuisHbIe OIIEHKH 371eMEHTOB KOHTpOIIs [13, MPOEeKTHPOBaHMs, 3aIMUTHI OTYeTa ((.3a49eT WK SK3aMeH)

MaxkcuManbHbIN Maxcumanbibili
o MakcuManbHBIH 0at 3a mepuox Bcero 3a
DOneMeHTHl y4eOHOU IeTeIEHOCTH Gan na 1-yio KT 0aut 3a mepuox wexcry 2KT 1 Ha cenect
mexay 1KT u 2KT p
KOHEIl CeMecTpa
[Tocemenune 3auaTHiA 14 12 10 36
BrmmonHeHne paboT Mo IpOoeKTHPOBAHUIO
6 6 6 18
B cootBeTcTBUU ¢ T3
KoMIOHEeHT CBOEBPEMEHHOCTH 5 6 5 16
Hroro 3a mepuox (Makc.) 25 24 21 70
3aimuTa OTYeTa: SK3aMeH (MaKc.) 30
Hapacraommum uTorom 25 49 70 100
Ta6muua 11.2. [lepecueT 6ayoB B o1ieHKH 32 KOHTposbHEIE ToukH (KT)
BaJjuibl Ha 1aTy KOHTPOJILHOM TOYKH Onenka
> 90 % ot MakcuManbHOHM cymMMBl 6amoB Ha gaty KT 5
Ot 70% 10 89% ot MakcuMasibHO# cymMmbl OayutoB Ha gaty KT 4
Ot 60% 10 69% ot MakcuMasIbHOH cymMbl OayutoB Ha gaty KT 3
<60 % ot MakcuMaJIbHOH cyMMBbI OajutoB Ha jaty KT 2

Tabdauua 11.3. [lepecueT cymmbl 0asIOB B TPAAULIMOHHYIO M MEXIYHAPOJHYIO OIEHKY

Ouenka (FOC) Hrorosas cyera ﬁaﬂH?B, YYHUTBIBAET YCHELIHO Onenka (ECTS)
AAHHBI JK3aMeH
> (ommmo), 90 - 100 A (oTIU4HO)
(3auTeHo)
85 -89 B (ouenp xopoio)
4 (xopowo), 75 -84 C (xopomio)
(3auTeHo) 70-74
3 (YZOBIIETBOPUTEIBHO), 65— 69 D (ynosnetsopurensHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)
2 (HeyROBIICTBOPHTEIILHO), Huxe 60 6a110B F (HeymoBIeTBOPHUTENIBHO)
(He 3a4TeHO)
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12. YueOHO-MeTOAUYeCKOE U HH(POPMALTMOHHOE 00ecTieYeHue JUCIUIITUHbI

o

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

12.1. Ocnosenasn numepamypa

Iankun B.A. udpoas moOnibHast paauocBsasb: YueOHoe nocobue ais By30B. — M.: ['opsiuas nmuans — Tenekom, 2012.
592 c. (40 3K3.).

12.2. /lonoanumenvuasn aumepamypa

lankxun B.A. Hudposas MmoOmibHas paanocBs3s: YueOHoe mocodue mist By30B. — M.: ['opstaas muams — Tenexom, 2007. —
432 c. (1 7K3.).

Wsanos B.U., I'opauenko B.H., [Tomos I'.H. u ap. Ludposrie n aHamorosie CHCTEMBI Niepefadn: YdeOHUK IS BYy30B. —
M.: T'opstaas muans — Tenekom, 2005. — 231 c. (101 3k3.).

Bonkos JLH., Hemmposckuit M.C., IllmrakoB FO.C. Cuctempl nnppoBoil paguocBs3u: 0a30BbIE METOABI H
XapaKTepUCTHKH: YuebHoe mocobne. — M.: Oko-Tpenns, 2005. — 392 c. (42 3k3.).

Iomor B.M. OcHoBsI coToBoit cBsi3u ctangapta GSM. — M.: Dko-Tpenns, 2005. — 292 c. (23 3k3.).

MaxkoseeBa M.M., Illunako FO.C. CucteMsl CBs3M C TOJBIKHBIMH OOBbeKkTaMH: YdeOHOE mocobue uis By30B. — M.:
Panuo u cBs3p, 2002. — 440 c. (72 3K3.).

Cxusp b. Ludposas cBsizb. Teoperndyeckue OCHOBBI M MpakTUueckoe npuMeHeHue. — M.: U3a. [lom Buibsmc, 2004. —
1099 c. (18 3K3.).

Pateiuckuit H.B. OcHOBBI cOTOBOII cBsizu. — M.: Paauo u cBs3b, 2000. — 248 c. (5 3k3.).

deep K. becnpoBoanas uudpoBas cBs3b. Mertoapl MoAymsinuu u pacummpenust crnekrpa: [lep. ¢ aunri. /Ilox pen.
B.U. XKypasnepa. — M.: Pagno u cBs3s, 2000. — 520 c. (25 3k3.).

Crommarc B. BecripoBognsie nuHNM cBsi3u 1 cetd. — M.: M3a. lom Bumesimc, 2003. — 638 c. (1 9K3.).

MemuxoB C.B. AnanoroBoe u mudpoBoe paguoBenIaHne [DNeKTpoHHEBIH pecypc]: YuebHoe mocobme. M3maHme Tperbe,
ucnpasieHHoe. — Tomck: ToMckwHif TOC. YH-T CHCTEM YIpaBJICHUS U paguodnekTporukw, 2015. — 233 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/5457).

Menuxor C.B. AnamoroBoe u nudpoBoe paauoBemanue: YueOHoe mocobue. — Tomck: ToMck. Toc. YH-T CHCTEM
yIpaBJeHus U panuosekTponuku, 2002. — 251 c. (80 ak3.).

12.3. Yueono-memoouueckue nocoous u npozpammnoe odecneuenue
12.3.1. Yueono-memoouueckue nocoous ons JIP u CP npu noozomoexe Kk Hum

KomorpueoB B.A. UccrnenoBanme MSK wmozema (kiaccmdeckas peanu3aiusi) [DNeKTpoHHBIH pecype]: YdeOHO-
MeTouuecKoe 1mocodue 1o gadopaTopHoit padore. — Tomck: TOMCK. roc. yH-T CHCTEM YIPaBIICHUS U PaIMO3JIeKTPOHHKH,
2012. — 29 c. (Pexum noctyma: http://edu.tusur.ru/training/publications/1524).

Komnorpusos B.A. HccrenoBanne MSK Momema (peanmsanus ¢ (Ha3oBBIM KomepoM) [DieKTpoHHEIH pecypc]: YdeOHO-
MeToJr4YecKoe nocobue 1o aboparopHoit pabore. — ToMmck: TOMCK. TOC. YH-T CHCTEM YIPABICHUSA U PATHOICKTPOHUKH,
2012. — 39 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1525).

Konorpusos B.A. Hccnenoanne Pi/4 QPSK mogema (peanmumsarms ¢ (a30BBIM KoJepom) [DieKTpOHHBIA pecypc]:
Y4ebHO-MeTOIMUeCKoe TocoOue 1o nabopatopHoil pabore. — Tomck: Tomck. roc. yH-T CHCTEM YIpPaBICHHUA H
pamuosnexkrponuku, 2012. — 38 ¢. (Pexxum noctyma: http://edu.tusur.ru/training/publications/1527).

Konorpusos B.A. HccnegoBanne QPSK wmogema (knmaccudeckas peanuzanusi) [DIeKTpOHHBIH pecypc]: YdeOHo-
MeTouuecKoe rnocodue 1o gadopaTopHoii padore. — Tomck: TOMCK. roc. yH-T CUCTEM YIPaBICHHUS ¥ PaIMOdJIEeKTPOHHKH,
2012. — 27 c. (Pexxum nmoctyma: http://edu.tusur.ru/training/publications/1528).

Konorpusos B.A. Uccnenopanne QPSK monmema (peanusarust ¢ (a3oBeIM KogepoM) [DIeKTpoHHEIH pecypc]: YdeOHo-
MeTouuecKoe rmocobue o gadopaTopHoil padore. — Tomck: TOMCK. roc. yH-T CUCTEM YHPaBJICHHS U PaJHOIEKTPOHHUKH,
2012. — 35 c. (Pexxum nmocryma: http://edu.tusur.ru/training/publications/1532).

12.3.2. Yueono-memoouueckue nocoousn ons I3 u CP npu noozomoexe Kk Hum

MemuxoB C.B. UYacToTHOE IUTAHMPOBAaHWE W DJIEKTPOMATHUTHAsE COBMECTUMOCTh CHCTEM MOOWIBHOW CBSI3H
[DnexkrponHsbIil pecypc]: YueOHO-METOIUIEeCKOe MOCOOUe TS MPAKTHIECKUX 3aHSATHH U KYPCOBOTO MPOCKTHUPOBAHUS IS
CTYICHTOB PaJIMOTEXHUYECKUX CIleIanbHOCTeH. — ToMck: TOMCK. roc. YH-T CHCTEM YHPAaBICHUS M PaIUOIIEKTPOHHUKH,
2014. — 13 c. (Pexxum noctyma: http://edu.tusur.ru/training/publications/4129).

MenuxoB C.B.Tpaduk, €MKOCTh W YCTOWYHMBOCTh CHCTEM MOOWJIBHON CBSI3U [DNEKTpOHHBIA pecypc]: YueOHO-
METOJMYECKOe MocoOne I MPAKTHYECKUX 3aHATHH M KypCOBOTO HMPOEKTHPOBAHHS JJIS CTYACHTOB PaAHOTEXHHYECKIX
cneuuanbHocTei. — Tomck: ToMck. roc. yH-T CHCTEM yIpaBieHUs U paguodiekTponnku, 2014. — 13 c. (Pexxum nocryma:
http://edu.tusur.ru/training/publications/4134).
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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://edu.tusur.ru/training/publications/5457
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1524
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1525
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1527
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/15
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1532
http://edu.tusur.ru/training/publications/1462
http://edu.tusur.ru/training/publications/1464

1.
2.
3.

12.3.3. Ilpozpammnoe obecneuenue

MatLab 6.5.
MatLab 7.0.
Microsoft Word.

13. MarepunajabHO-TeXHUYECKOe ofecreuyeHre TUCIMIIAHBI: KOMITbIoTepHbIN Kitace (aya. 427 PK) — cepsep,
7 I15BM; Jlabopartopus I'TIO (ayn. 414a PK) — cepsep, 6 [IDBM.

14. MeToauyeckue peKOMEHAANMHI 10 OPTaHU3ANNH W3yYeHUs TUCIUTLUINHBI: TIOCEIICHUE BCEX TUIAHOBBIX
3aHATUI U KOHCYNbTAIMI; CUCTEMaTHYECKOE BBIIIOJHEHUE 3aJaHU.

15. KoHTpoJibHbIe BONPOCHI /UIsl NPOBEPKH 3HAHWN MO JUCUMIUVIMHE, BXOAsIIUe B 3IK3aMEeHALHOHHbIE
Outersl (mpuBenenbl Takke B Ilpuioxkenun Kk JanHoi paGoueir mporpamme (POHJ OLHEHOYHBIX
CPEJACTB IIO YYEBHOU JUCHUIIVIMHE «becnpoBoaHble TEXHOJOTHH mNepeaadyd HHGOPMAIUN

(TTIO-2)».

1. Ocobennoctu quddepennmansHON OMHAPHON (a3oBO MAaHUIYIISLIUH.

2.  Ocobennoctu nuddepeHanbHON KBaApaTypHOi (Ha30BOi MaHUITYISIHH.

3. Ocobennocty audhepeHIHanIbHOM KBAAPATyPHOM (Hha30BOM MAHHUITYJISIHUU cO caBurom Pif4.

4. Oco0OeHHOCTH MHOTOIO3UIIMOHHON YaCTOTHOW MaHHUITYJISIIHH.

5. OcoOeHHOCTH MaHWUMYJSIIAN ¢ MUHIMAaIbHBIM caBuroM (MSK) 1 rayccoBckoi MaHUITYIAINH ¢ MUHIMAIBHBIM CIBHTOM.

6. OcoGEeHHOCTH KBaJPATYPHOU aMILUIUTYAHONH MaHHITYJISIIAH.

7. CpaBHUTENbHAs XapaKTePUCTHKA PPEKTUBHOCTH HCIOJIB30BAHUS MOJIOCHI YaCTOT M IYHEPreTUUECKHX XapaKTePHCTHK
MepeaTIMKOB MPH PAJAUOCUTHANIAX C PA3IUYHBIMU BUAAMU MAHUTYIISIHH.

8.  OcCoOCHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBI MOOMITbHOM cBsizm NMT-450.

9. OcoOCHHOCTH YaCTOTHBIX IJIAHOB CUCTEMBI MOOMIbHOM cBsiz GSM.

10. OpHOpoAHas COTOBasi CTPYKTypa CUCTEM MOOHIIBHOM CBSI3H.

11. HurepdepeHIHOHHBIC TOMEXU Ha COBMAAIONIUX YaCTOTaX B COTOBBIX CHCTEMAaX CBSI3H.

12. TlousTue kiaactepa. PoMO coBMEIICHHOTO KaHalla COTOBO# cucteMsl. [Tapamerp SIR coToBbIX cucTeM.

13. Toustue Tpaduka. Tpaduk COTOBBIX CHCTEM.

14. Mopgens Dpnanra B (Mozens cHCTEMBI CBA3M MacCOBOTO OOCITY>KUBAaHHSA C OTKa3aMH).

15. YcToWuuBOCTH CBSI3U MOOMIIBHBIX COTOBBIX CUCTEM.

16. TunoBkIe 321244 I MPAKTHYECKUX 3aHATHI: npuBeaeHbl B [Ipunoxxennn k ganHO# pabodel mporpaMme

(®OHJI OIEHOYHBIX CPEJCTB IO YUYEBHOW JUCHMUILIMHE «BecnpoBoaHble TeXHOJIOTHH
nepenaun uHdopmamuu (I'TIO-2)». TTonHbIH KOMIUIEKT 3313 [T PaAKTHYECKUX 3aHATHI cM. B [18-19].
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IIpuioxenne k padoyeil mporpamMme

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOM ®EJIEPAIIN
®denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEbHOE YUPEXKICHUE
BBICITIETO 00pa30BaHUs
«Tomckuii rocyaapCTBEHHBI YHUBEPCUTET
CHCTEM yrpaBiieHUs U paano3inekTpoHuku» (TYCVYP)

YTBEPXIAIO:
IIpopektop no YP
IL.E.Tposin

" 05" 07 2016T.

®OH/JI OIEHOYHBIX CPEJCTB 10 YYEBHOMW JUCIUILIUHE

«becnpoBoIHbIE TEXHOJIOTHH NePeaaYd HHPOpMAIIHA
(I'MO-2 - rpynnoBoe NPoeKTHOE 00y4YeHune 2)»

YpoBeHb 0CHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl: aKajeMUYecKHii 0akajiaBpuart
Hanpagaenue noarorosku: 11.03.02 — UndpoxkoMMyHHKAIIMOHHbIE TEXHOJIOTHH H CHCTEMBbI CBSI3H
IIpoguas: Cucrembl MOOMIBLHON CBSI3H

®opma o0yueHusi: OUHasA

®akyabrer: PTO (pagnorexHu4ecKkuii)

Kadenpa obecneunBaromas u Bpinyckawmas:. PTC (paiuoTeXHH4eCKHX CHCTEM)

Kype: 3 Cemectp: 5
YueOHb1ii mu1aH Habopa 2016 r. u nocJIeAyOIHUX JeT

3ayer: He MpeyCMOTPEH JAu. 3a4eT: He NPpeAyCMOTPEH

JK3aMeH: 5 cemecTp

Pa3zpa6oTunk C.B. MenuxoB

Tomcerk 2016
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1. BBegenue

®oHp onieHouHBIX cpenctB (POC) sBisieTcs MPUIIOKEHUEM K pabodeid mporpaMMe TUCIMITINHBI «BectpoBoaHbIe
TexHonoruu nepegaun uapopmanuu (I'TIO-2 — rpynnosoe npoexktHoe obyuenue 2)» BTIIM (I'TIO-2) u npencrasiser
c000¥1 COBOKYITHOCTh KOHTPOJHHO-U3MEPUTEIBHBIX MaTepHAIIOB (THUIIOBBIC 3aJa4ydl (3aJaHus), KOHTPOJIbHBIE PaOOTHI,
TECTBl W Jp.) W METONOB UX HCIIOJNB30BAHUS, MPEIHA3HAUCHHBIX I W3MEPCHHS YPOBHS IOCTIDKCHUS CTYICHTOM
YCTaHOBJICHHBIX PE3YJIbTATOB O0YUICHUS.

@®OC 1o MUCHUIUIMHE UCTIONB3YeTCS TPU MPOBEACHHH TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOU
aTTeCTaIlH CTYICHTOB.

[epedeHb 3aKpEIICHHBIX 33 TUCIMIDIMHON KOMIIETEHIIMH TpUBEACH B Tabume 1.

TaﬁJmua 1- Hepeqem, 3aKPCIVICHHBIX 3a HHCHHHJIHHOﬁ KOMHeTeHIII/Iﬁ

Kon @opmyaupobka Jrtansl GOpMUPOBAHUS KOMIIETEHIIUH
KOMIIETeHIHH

K-7 ['oToBHOCTH K Honxncen 3namep:

M3YYICHUIO HAYyIHO- ® [IPUHITUIIEI Pa0OTHI B OCOOCHHOCTH OPTaHU3AITIH
TEXHUYECKON COBpPEMEHHBIX OECTIPOBOHBIX TEXHOJIOTHN TIepeaadn
I/IH(IJOPMaHI/II/I, I/IH(bopMauI/H/I; 0COOEHHOCTH UX YACTOTHOT'O
OTCYCCTBCHHOI'O U IJIAHUPOBAHHUS, CITOCOOHI pacyera
3apy6e>x<H0r0 OIbITa 110 3neKTp0MarHI/ITH0171 COBMECTHUMOCTH U OLICHKU
TeMaTuKe MpOeKTa Tpaduka.

Honowcen ymems:

IK-16 ['otoBHOCTH H3yUaTh ® [IPUMEHATH Ha MPaKTHKE METO/bI aHaJIKM3a U pacyeTa
Hay4THO-TEXHUUCCKYIO OCHOBHBIX XapaKTEPUCTUK OCCIIPOBOHBIX CeTeit
HH(bOPMaHH}OaV nepeaayn HHGOPMAIIMK; Ha OCHOBE TEXHUYCCKUX
OTCHCCTBCHHBIN 1 XapaKTEPUCTHK UMEFOLIENCs almapaTypbl
3apyOeIKHBI OTIBIT 11O pa3pabaThIBaTh M BHEAPSTH COOTBETCTBYIOILYIO
TCMATHKC TEXHUYECKOMY 3a/IaHHIO CTPYKTYpY OECIIpOBOAHOM
HCCIICIOBaHNA CETH Iepeiadyd HHPOPMAIIUH C YYESTOM

9KOJIOTHUECKON 0€30MacHOCTH; IPOBOAUTE HATYPHBIH
JKCIIEPUMEHT 0 U3MEPEHNIO0 OCHOBHBIX
XapaKTEepUCTHUK OECTIPOBOHBIX TEXHOIOTUN
nepeaayy HHPOPMaIHH.

Honocen enaoemon:

e HaBBIKAMH HACTPOMKH M PETYIUPOBKHU almapaTypsl
0ecIpOBOJIHBIX CEeTell MpH MPOU3BOCTBE, YCTAHOBKE
U TEXHUYECKOH SKCILTyaTalHu.

2. Peanu3anus KoMIeTeH u i

2.1. Komnerenuus IIK-7: T'oTOBHOCTD K H3YYeHHIO0 HAYYHO-TeXHHYECKO HH(pOpMaLMH, 0Te4eCTBEHHOI0 U
3apy0esKHOro ONbITA N0 TeMaTHKe NPoeKTa

Jns  ¢dopMHUpOBaHHS KOMITETCHIIMM HEOOXOIMMO OCYIIECTBUTH PSJI  3TanoB. OTambl  (HOPMUPOBAHHS
KOMIICTCHIIMH, MPUMEHSEMbIC IS 3TOTO BUABI 3aHSATHH W HUCIOJb3yeMbIe CPEJCTBA OICHMBAHWS MPEJCTABICHBI B
Tabaune 2.

Taﬁ.lmua 2— Dransl (l)OpMﬂpOBaHPlS[ KOMIICTCHIIMM U UCIIOJIb3yEeMbl€ CPEICTBA OLICHUBAHUSA

CocraB 3Harn YMmern Baanernb
Brnaners HaBbIKaMH
3HATh NPUEMBI H3YYCHUS YMeTh u3yyaTh HAyYHO-
o W3YUYCHHSI HAyYHO-
HAYYHO-TEXHUYCCKON TEXHUYCCKYIO u
TEXHUYECKOM
nH(pOpMaINH, nH(pOpPMAIIHIO,
Copep:xaHue 3TanoB nHpOpMaLNH,
OTEYECTBEHHOTO 1 OTEYECTBEHHOTO H
OTEYECTBEHHOTO H
3apy0e)HOTO OTBITA TI0 3apy0OeKHOTO OTBITA TI0
3apyOe)HOTO OTBITA TIO
TEMaTHKE MPOEKTA. TEMaTHKE MPOEKTA.

TEMATUKE ITPOCKTA.
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o Jlekuuu o Jlekuuu Jlexun

e JlabGopaTopHble e JlabGopaTopHble JlaGopaTopHsbie
paboThI paboThI padoThI

e [IpakTnueckue e [IpaxkTnueckue [IpakTuueckue

. 3aHATHA 3aHATHA 3aHATHA
Buael 3anarui

e KoHCcynbpTanuu e KoHcynbpTanuu Koncynpranumn

e DBrimonHeHne e BrimonHeHue Beimonnenue
JOMAIITHETO 3aJaHus JOMAIITHET O 3aJaHus JIOMAIITHETO 3aJaHus

e CamocTosTenbHast e CamocTrosTenbHas CamocrosTenbHas

paboTa CTy/IeHTOB

paboTa CTy/IeHTOB

pabora CTyAeHTOB

Hcnonb3yemble cpeacTBa

Tect °
Brinmonnenue J

JAOMAIIHETO 3aJaHUs

Odopmienue u .

Tect

Brimonnenue
JIOMAITHETO 3a/IaHHsI
OdopmiieHue u

Tect

Brinonnenue
JIOMAIITHETo 3a1aHus
OdopmiieHre u

OLleHMBAHUS 3al[UTa JOMAIITHETO 3al[UTa JOMAIITHETO 3aI[UTa JOMAIIIHETO
3a7aHus 3a7aHus 3aaHUs
e KoHTponsHas paboTa e KoHTponsHas paboTa Kontponpnas pabdora
e DK3aMeH e DK3aMeH DK3aMcH

OO11ve XapaKTEPUCTHKH TOKA3aTeNieil ¥ KPUTEPHUEB OLICHMBAHM KOMIIETCHIIMM HAa BCEX dTalax IPUBEICHBI B
Tadaure 3.

TaﬁJmua 3- Oﬁume XapaKTCPUCTUKH nokasareJeii u KPpUTEPHUEB OLICHUBAHUS KOMIICTCHIMHU 110 dTallaM

Ioka3aTesu u KPUTEPUHU 3narhb Ymern Baaners

ObnamaeT qUamazoHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMbIX JIJIsl pa3BUTHS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus MpooIeM

ObnanaeT hakKTHICCKUMU H
TEOPETHYSCKUMH 3HAHUSAMH
B Ipejenax u3ydyaeMoun
001acTH ¢ MOHUMaHUEM
rpaHUIl IPUMEHUMOCTH

Kontponupyet padoty,
MPOBOJUT OLICHKY,
COBEPILEHCTBYET ACUCTBUS
paboTsI

OTu4HO (BLICOKMII YPOBEHb)

Beper oTBETCTBEHHOCTS 32
3aBepIIEHHE 33134 B
UCCIIEIOBaHMNH,
IIpUCHOocabInBaeT CBOE
MIOBEJICHUE K
00CTOSITENILCTBAM B
pemneHny npodiiem

Ob6namaeT quana3oHoOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JIJIsl pelICHHS
OTIpeJIeNIEHHBIX MTPobiIeM B
obnacTn ucciieoBaHus

3naeT (paKThl, MPUHITHUIIEI,
MIPOLIECCHI, OOIIHE MOHSTHS
B IIpeJieNiax nu3yyaeMou
obnacTu

Xopouo (0a30Bblii ypOBeHb)

OO6amgaeT OCHOBHBIMU
YMEHHSAMH, TPEOYEeMBIMHU
JUTS BBITTOJTHEHHS TIPOCTHIX
3ama4

Oo6nazaeT 6a30BBIMHI
OOILKMMHY 3HAHUAMU

YaoBaerBoputeabHO
(moporoBbIii ypOBEHb)

Pabotaer nipu npsimom
HaOJIIONEHUHU

DopMyIHpOBKa OKa3aTee M KPUTEPHUEB OIICHUBAHMS JaHHON KOMIIETCHIIMY ITpHUBeAeHa B Tabnuie 4.

Taﬁ.lmua 4 —Tloka3areiau u KPUTEPHUH OCHUBAHUA KOMIIETCHIIHH HA dTamax

Ioka3zaTenn U KpUTEpUHU 3Hathb Ymern Baaners

e CBOOOIHO BiajziceT
HABBIKAMU H3YUYCHUS
Hay4YHO-TEXHUYECKOU
nHpOpManNH,
OTEUECTBEHHOTO U
3apy0eKHOTO OMBITA TIO
TEMaTHKEe MPOCKTa.

e 3HaeT palloHalIbHbIE
MIPUEeMbI U3y4eHHUsT HAydHO-
TEXHUYECKOU
nHpOpMaLNH,
OTEYECTBEHHOTO U
3apy0eKHOTO OTBITA TIO
TEeMaTHKe IMPOEKTa.

e YMeeT u3yuyaTb Hay4HO-
TEXHUYECKYIO
nHGOPMALHIO,
OTCYCCTBCHHOI'O U
3apy0eKHOTO OIBITA TIO
TEMATUKE IPOEKTA.

OT1ian4HO (BBICOKHUIA
YPOBEHB)

e BiageeT HaBRIKaMH

Xopouo (6a3oBbIii
YPOBEHb)

® 3HaeT NMpPUEeMbl U3YICHUS
Hay4HO-TEXHUYECKON
nHdopmanuu,
OTEYECTBEHHOTO U

® YMeeT u3y4arb Hay4yHO-
TEXHUYECKYIO
nHdopmanmio,
OTEYECTBEHHOI'O U

W3YUYCHHSI HAyYHO-
TEXHUYCCKOI
nndopmanuu,
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3apy0eIKHOTO OIBITA 110
TEMAaTHKE MPOEKTA.

3apy0EIKHOTO OIBITA TI0
TEMAaTHKE MPOEKTA.

OTEYECTBEHHOTO U
3apy0eIKHOTO OIBITA TI0
TEMATHKE MPOEKTA.

YN0BJIEeTBOPUTEIBHO
(OpOroBLIil ypOBEHB)

® 3HaeT 3JIEMEHTHI U3Y4YeHHS
Hay4YHO-TEXHUUYECKOHN
nHpOpMAaLNH,
OTEYECTBEHHOTO U
3apyOeKHOTO OITBITA TI0
TEMAaTHKE MPOEKTa.

¢ B npunnune ymeer
U3y4aTh HAyYHO-
TEXHUYIECKYFO
HHPOPMALHIO,
OTEYECTBEHHOTO U
3apyOeKHOTO OITBITA TI0
TEMAaTHKE MPOEKTA.

e JacTuyHO BIajiceT
HaBBIKAMU H3y4YEeHUS
Hay4YHO-TEXHUYECKOHN
nHpOpMaLNH,
OTEYECTBEHHOTO U
3apy0eKHOTO OITBITA TI0
TEMAaTHKE MPOEKTA.

2.2. Komnerenuust [IK-16: ['0TOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYI0 HH(OPMAIIUIO, OT€YECTBEHHbIN U
3apy0e:KHbIii ONBIT 0 TeMATHKe HCCIeT0BAHUS

I[J'ISI (bOpMHpOBaHI/IH KOMIICTCHIIUHU HeO6XOI[I/IMO OCYHICCTBUTL PpPAAd OTaloB. DTansl q)OpMI/IpOBaHI/Iﬂ
KOMIICTCHIONH, IPHUMCHACMBIC IJIsI 3TOI'O BHIbI 3aHATUA U HCIIOJIB3YEMBIEC CpPECIACTBA OLUCHUBAHHA ITPECACTABJICHBI B

Tabaune 5.

Taﬁ.lmua 5 — Oransl (bopanOBamm KOMIIETCHIMU U UCII0JIbB3YyEMbI€C CPEACTBA OLICHUBAHUS

Cocras

3HaThL

Ymerb

Baagernb

Coaep:xkanue 3Tanos

Meronbl U3yueHus
Hay4YHO-TEXHUYECKOU
nHpopmanuy,
OTEYECTBEHHOIO U
3apy0eXHOTO ONBITA TT0
TEMAaTHKE UCCIIEOBAHUS

N3yyats Hay4HO-
TEXHUYECKYIO
nHpopmanuio,
OTEUECTBCHHBIN U
3apyOeXHBI OTBITA TT0
TEeMaTHUKE UCCIIENOBAHUS

HayuHno-TexHuueckoit
nndopmanuei,
OTEYCCTBCHHBIM H
3apy0eIKHBIM OIBITOM IO
TEMATHKE UCCIICIOBAHUS

Buasl 3aHarui

o Jlexuun

e JlabopaTopHEie
paboThI

e [IpakTuueckue
3aHATUS

e KoHcynbpTanuu

e BrmonHeHne
JIOMAIITHETO 3aJIaHHs

e CamocTosTelbHas
paboTa CTyIeHTOB

o Jlexuun

e JlaGopaTopHEIe
paboThI

e [IpakTuueckue
3aHATUS

e KoHcynbpTanuu

e BrmoiHeHHe
JIOMAIITHETO 3a/IaHHs

e (CamocTosTelbHas
paboTa CTyIeHTOB

o Jlekmuu

e JlaGopaTtopHbie
paboTsI

e [IpakTuueckue
3aHATHSA

e Koucynpranuu

e BrimonHeHue
JIOMAITHETO 3a/IaHUs

e (CamocrosTenbHas
paboTa CTYyZEeHTOB

I/IcnonwyeMue cpeacrea
OLCHUBaAHUA

e Tectr

e BrmonHeHne
JIOMAIITHETO 3aaHMs

e Odopmienue u
3aIlUTa JTOMAIITHEro
3a7aHus

e KoHTpoissHas paboTa

e DK3aMeH

e Tectr

e BrmonHeHHne
JIOMAIITHETO 3aJaHus

e  Odopmienue u
3allUTa JTOMAIITHEro
3a7aHus

e KoHTpoiskHas paboTa

e DK3aMeH

o Tecr

e BrimonHeHue
JIOMAIITHETO 3aJaHus

e  Odopmnenue n
3aluTa TOMAIIHEro
3aaHUs

e KoHTponbHas padoTa

e DK3aMeH

OO01Me XapaKTepUCTHKH MOKa3aTeyied U KPUTEPUEB OlCHUBAHHWS KOMITETCHIIMH Ha BCEX ATamax MPUBEIACHBI B
Tabsure 6.

Taéauua 6 — O61mme xapakTepUCTHKHU NOKa3aTeJiell  KpUTepHeB OLEHUBAHUS KOMIIETEHIINH N0 3TanaM

Iloxazarenn u KkpuTepun 3Hath Ymernb Baapers

OTau4HO (BBICOKHIT YPOBEHb)

OO6nanaer hakTHIECKUMH U
TEOPETHYECKUMH 3HAHUIMH
B IIpeiesiax u3y4aeMoit
o0nacTu ¢ HOHIMaHHEM
IpaHuL IPUMEHHUMOCTH

OO6namaeT quana3oHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMBIX JUIS Pa3BUTHUS
TBOPYECKUX PEIICHUM,
a0cTparupoBaHus MpooIeM

Kontpomupyer padoty,
MIPOBOJIUT OLICHKY,
COBEPIICHCTBYET JCHCTBUS
paboThI
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Xopouo (0a30Bblii yPOBEHbB)

3HaeT (aKThl, MPUHIIHIIE,
TIPOIIECCHI, OOIINE TOHATHS
B IIpefieiax u3y4aeMon
obnactu

O6nagaer quana3oHOM
MIPAaKTHYECKUX YMEHHH,
TpeOyeMbIX IS PEIICHUS
OTIpeIeIEHHBIX TIPO0JIeM B
00J1aCTH UCCIIENOBAHUSA

Beper oTBeTCTBEHHOCTH 32
3aBeplIeHHE 3a/1a4 B
HCCIIEJOBaHNH,
MpHUCIIOCaOINBACT CBOE
MOBEJICHUE K
00CTOSITENILCTBAM B
pemeHnn npobiIeM

YaoBaerBopureabHO
(1MOporoBbIii YPOBEHbB)

O0iamaeT 60a30BBIMHU
OOIIMMH 3HAHUSIMH

O0azaeT OCHOBHBIMH
YMEHUSMH, TPeOyeMbIMH
JUTSL BBITIOJTHEHUSI IPOCTHIX

Paboraet npu mpssmom
HaOJIONEHUHN

3a7a4

DopMynrpoBKa OKa3zaTeel M KPUTEPHUEB OICHUBAHMS JaHHOH KOMIIETCHIINH ITpHUBeAeHa B Tabnuie 7.

TaﬁJmua 7 — Iloka3areau u KPUTEPHUH ONCHUBAHUSA KOMIIETCHIIUA HA dTanax

Iloxa3aTenu U KpUTepPUHU

3HaTL

YMmerb

Baagernb

OT1au4HO (BbBICOKMIA
YPOBEHbB)

3HaeT Bce METObI
U3y4YEeHUs] HAyIHO-
TeXHHYeCKOi nHdopmanuu,
OTEYECTBEHHOTO U
3apy0EKHOTO OIBITA 10
TEeMAaTHKE UCCIICOBAHUS

YMmeet ObICTPO U3yUaTh
Hay4YHO-TCXHUYCCKYIO
nHdopmanuio,
OTEUECTBCHHBIN U
3apyOeXHBIH OMBIT IO
TEeMaTHKE UCCIIECIOBaHUS

CBo06oHO BiIageeT
pUEMaMHU U3yUYCHHUS
Hay4HO-TEXHUYECKOMH
uH(hOopMaLHH,
OTCYECTBECHHOT'O U
3apy0eKHOTO OITBITA TI0
TEMaTHUKEe UCCIICTOBAHUS

3HaeT MCTOAbI U3YYCHUA

YMeeT n3zydars Hay4qHO-

Bna/:[eeT npueMamMu
HU3Yy4YCHU HAYIHO-

HayYHO-TEXHUYECKOH TEXHUIECKYTO s
. TEXHUIECKOH
Xopouo (0a3oBblii nHpopmanuy, HHPOPMALHIO, o ——
YPOBEHbB) OTEYECTBEHHOTO U OTEUECTBEHHBIH U P '
. OTEYECTBEHHOTO U
3apy0eXHOTO ONBITA T10 3apyOeXXHBIH OMBIT IO
3apy0Oe)HOTO OMBITA IO
TEMATHKEC UCCJIICAOBAHHUA TEMATHUKE UCCIJICTOBAHUA
TEMATHUKE UCCJICJOBAHUA
B npunnune ymeer YacTU4HO BJIAJEET
3HaeT OCHOBHBIE METOMbI
n3y4aTb HAYYHO- NnpueMamMu U3y4YCHUA
HM3Yy4YEHUS HAYYHO- .
o TEXHUYECCKYIO HaYYHO-TCXHUYCCKOU
YaoBaeTBOPUTEILHO TEXHUYECKOI nH(popManuy,
uH(pOpMaILHIo, uHhopMaLuH,

(MoporoBklii ypoBeHb)

OTCYCCTBCHHOI'O U
3apy0ex)HOTO OTBITA TIO
TEMATHUKE UCCIICIOBAaHUA

OTEYECTBEHHBIN U
3apyOeKHBINA OTIBIT IO
TEeMAaTHKe UCCIICAOBAHUS

OTCUYECCTBECHHOI'O U
3apy0OeKHOTO OMBITA IO
TEeMAaTHKe UCCIICIOBAHUS

3. (I)OI)MLI KOHTPOJIA YCBOCHHMA MaTepuaJja JTUCHUIIJINHbI U (bopanOBamm KOMHeTeHHI/Iﬁ

Jlyis KOHTpOJIST YCBOEHHS MaTepHajia AUCIMIUIMHBI U (pOpMHUPOBAaHMS KOMIETEHIMI HCIIONB3YIOTCSl SKCIpecc-
OIPOC Ha JIEKIUSX U MPAKTUUECKUX 3aHATUSX, JA00PATOPHBIE 3aJaHuUsl, JOMAIIHUE 3aJaHUs 110 IPAKTUYECKUM 3aHSITHUAM
W WHBIE MaTepHaibl, HEOOXOQWMBIC JUIS OLEHKHM 3HAHWH, YMEHWH, HaBBIKOB W (WJHM) ONbBITa AEATEIHHOCTH,
XapaKTEePHU3YIOIIUX 3TAIbl (JOPMUPOBAHUS KOMIIETCHIIMH B IIPOLIECCE OCBOCHUS 00pa30BaTEIbHON IPOrPaMMBI.

4. MeToaniecKkue MaTepuabl
Jns obecrnieueHus mporecca 0O0ydeHHs], TOATOTOBKM K MPAKTUYECKUM 3aHSATHSIM M CaAMOCTOSTEIBHON PabOThI
HCTIONB3YIOTCSA METOIUYECKHAE MAaTePHUAITBI, ONIPEACIISIONINE MPOLISAYPhI OllCHUBAaHWS 3HAHUW, YMEHUH, HABBIKOB H (WJIH)
OTIBITA JICATEILHOCTH, XapaKTEPU3YIOIINX 3TaIbl (HOPMUPOBAHHS KOMIICTCHIIUH, B CIIEAYIONIEM COCTABE.

4.1. OcHoBHag JuTepaTypa

1. Tankxun B.A. Iludposas MoOunbpHas paguocBs3s: YaeOHoe mocodue mist By30B. — M.: ['opsiaas muaus — Tenexom, 2012, —
592 c. (40 3k3.).
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4.2. lonoJHUTEJLHAS JIUTEpaTypa

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

WBanos B.U., 'opauenko B.H., [Tonos I'.H. u ap. Lludpossie n aHamorosle cUCTeMBI Hiepegadn: Y4eOHHUK JUIS BY30B. —
M.: T'opstuas muaus — Tenekom, 2005. — 231 ¢. (101 3k3.).

BonkoB JI.LH., Hemuposckuiit M.C., IlunakoB FO.C. Cucrembl 1mppoBOH paguocBsi3u: 0a30Bble METOJBI U
XapakTepUCTHKH: YuebHoe mocobne. — M.: Oko-Tpenns, 2005. — 392 c. (42 3k3.).

[omor B.M. OcHoBEI coToBOi#t cBsi3u cTtangapta GSM. — M.: Oko-Tperns, 2005. — 292 c. (23 3k3.).

MaxoseeBa M.M., [llunaxos FO.C. CucteMsl cBA3HM C HOABIDKHBIMH OOBeKTaMH: YdeOHOe mocoOue it By30B. — M.:
Panuo u cBsse, 2002. — 440 c. (72 7k3.).

Cxisp b. Hudposas cesa3p. Teopernueckue OCHOBHI M IpakTHdeckoe npuMeHeHne. — M.: M3x. lom Bumbsame, 2004. —
1099 c. (18 3K3.).

Pareiackuit H.B. OcHOBBI cOTOBOI! cBsizu. — M.: Paguo u cBs3b, 2000. — 248 c. (5 3k3.).

®eep K. BecrpoBonnas 1mbpoBas cBs3b. MeTomsl MOAYISIIMM M paciuupenus cnektpa: Ilep. ¢ anrn. /Ilom pen.
B.U. XKypasnesa. — M.: Panguo u cBs3p, 2000. — 520 c. (25 3x3.).

Cronunrc B. BectipoBoanbie nuHuu cBsizu u cetu. — M.: U3a. Jlom Bumesimc, 2003. — 638 c. (1 3k3.).

Menuxor C.B. AnamoroBoe u 1udpoBoe paauoBemanue [DIeKTPOHHBINA pecypc]: YuebHoe mocodue. M3nanue TpeThe
ucnpasieHHoe. — Tomck: ToMckwHif TOC. YH-T CHCTEM YIpaBJICHUSA U paguodnekTporukw, 2015. — 233 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/5457).

MemuxoB C.B. AnamoroBoe u mmdppoBoe paamoBemanme: YueOHoe mocobme. — Tomck: ToMmck. Toc. YH-T CHCTEM
yHOpaBJieHUs U pamuodnekTpoHuku, 2002. — 251 c. (80 7k3.).

4.3. YueoHo-MeToauueckue nocoous st JIP u CP npu noaroroBke Kk HUM

KomorpuBoB B.A. UccrnenoBanme MSK wmomema (kiaccmdeckas peanusaiusi) [DNeKTpoHHBIH pecype]: YdeOHO-
MeToauuecKoe mocobue 1o gadopaTopHoi padore. — Tomck: TOMCK. roc. yH-T CHCTEM YIPaBICHUS U PaIH03JICKTPOHHKH,
2012. — 29 c. (Pexum moctyma: http://edu.tusur.ru/training/publications/1524).

Komorpusos B.A. HccrenoBanne MSK monmema (peanmsanus ¢ (a3oBBIM KomepoM) [DIeKTpoHHBIN pecypc]: YueOHO-
MeToauuecKoe mocobue 1o JadopatopHoi padore. — Tomck: TOMCK. roc. yH-T CHCTEM YIPaBICHUS U PaIH0O3ICKTPOHHKH,
2012. — 39 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1525).

Konorpusos B.A. Hccnenoanne Pi/4 QPSK mogema (peanmumsarms ¢ (a30BBIM Kojepom) [DieKTpOHHBIA pecypce]:
Y4ebHO-MeTOIMUECKOe TocoOue 1o nabopatopHOil pabore. — Tomck: Tomck. Toc. yH-T CHCTeM YIpaBICHHS U
pamuosnexkrporuku, 2012. — 38 ¢. (Pexxum goctyma: http://edu.tusur.ru/training/publications/1527).

Konorpusos B.A. HccnegoBanne QPSK wmomema (kmaccudeckas peanusanus) [DJIEKTpOHHBIH pecypc]: YueOHo-
MeToJr4YecKoe ocobue 1o aboparopHoit pabore. — ToMmck: TOMCK. TOC. YH-T CHCTEM YIPABICHUSA U PATHOICKTPOHHUKH,
2012. — 27 c. (Pexxum noctyma: http://edu.tusur.ru/training/publications/1528).

Konorpusos B.A. Uccnenosanne QPSK Monmema (peammsarust ¢ (a3oBBIM KogepoM) [DIeKTpoHHEIH pecypc]: YdeOHo-
MeTouuecKoe 1mocobue 1o JadopatopHoit padore. — Tomck: TOMCK. roc. yH-T CHCTEM YIPaBICHUS M PaI0od3IeKTPOHHKH,
2012. — 35 c. (Pexum moctyma: http://edu.tusur.ru/training/publications/1532).

4.4. Yueono-meroguueckue nocoous s I13 u CP npu noaroroBke Kk HUM

MenuxoB C.B. YacroTHoe IUIaHMpPOBaHME ¥ 3JEKTPOMATHWUTHAs COBMECTUMOCTh CHCTEM MOOWIBHOM CBSA3M
[OnexrponHsIit pecype]: YueOHO-MeTOANYECKOE TTOCOOME Al TPAKTUYECKHUX 3aHATHH M KypCOBOT'O MPOEKTUPOBAHUS JUIS
CTYJEHTOB PaJMOTEXHUYECKUX crenuanbHocTed. — ToMck: ToMck. roc. yH-T CHUCTEM YHPaBIEHUS U PAJUONIEKTPOHUKH,
2014. — 13 c. (Pexxum nmoctyma: http://edu.tusur.ru/training/publications/4129).

MenuxoB C.B.Tpaduk, eMKOCTb M yCTOHYMBOCTH CHCTEM MOOWIBHOH CBsI3M [DNeKTpOHHBIH pecypc]: YueOHO-
METOJMYECKOe MTocoOre I MPAKTHYECKUX 3aHATHH M KypCOBOTO IMPOEKTHPOBAHHS JJIS CTYACHTOB PAAHOTEXHHYECKIX
cnenranbHOCTEd. — ToMck: TOMCK. TOC. YH-T CHCTEM YIIPaBICHUSA W paanodaekTponnku, 2014, — 13 c. (Pexum mocryma:
http://edu.tusur.ru/training/publications/4134).

4.5. KoHTpo/bHbIE BONPOCHI /IJIsl IPOBEPKU 3HAHUI 110 AMCIUILIMHE,
BXOJfIIYE B 3K3aAMEHAUOHHbIEC OUJIEThI

Ocobennoctu nu¢pepeHnnanbHoi OnHapHO# (Ha30BOM MaHUITYJISIIUH.
Ocobennocty nuddepeHnnanbHoi KBaapaTypHoi (ha30Boil MaHUITYIISLIHH.
Ocobennoctr auddepeHnranbpHoi KkBaapaTypHoi (pa3oBoi MaHUIYISILIUK CO CABUTOM Pi/4.
Oco0eHHOCTH MHOTOIIO3UIIMOHHOM YaCTOTHOM MaHHUITYJISILIHH.
OcCo0CHHOCTH MaHUIYJISIMNA ¢ MUHUMaJIbHBIM ¢caBuroM (MSK) u raycCoBCKON MaHUMYIISIIAN ¢ MUHUMAJIbHBIM CABHIOM.
Oco0eHHOCTH KBaIpaTypHOH aMIUTUTYAHON MaHUITYJIALMH.
CpaBHHUTeNbHAS XapaKTepHCTHKA 3((GEKTHBHOCTH HCIIOIb30BAHUS IMOJIOCH YacTOT W JHEPIreTUYECKUX XapaKTePHCTHK
HepeaaTINKOB PY PAAUOCHTHANIAX C PA3IMYHBIMH BHIAMH MAaHHITYIISLIHH.
Oco0EHHOCTH YaCTOTHBIX IUIAHOB CHCTEMbI MOOMIIbHOU cBsizu NMT-450.
Oco0EeHHOCTH YaCTOTHBIX IUIAHOB CHCTEMbI MOOWIBHOM cBsizu GSM.
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http://edu.tusur.ru/training/publications/5457
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1524
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1525
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1527
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/15
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/1532
http://edu.tusur.ru/training/publications/1462
http://edu.tusur.ru/training/publications/1464
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10. OpnHopoaHAsi COTOBAs CTPYKTYpa CUCTEM MOOIIBLHOM CBSI3H.

11. WHTepdepeHITMOHHbIE TIOMEXH Ha COBIAIAIONINX YAaCTOTaX B COTOBBIX CUCTEMAaX CBSI3H.

12. Tloustue kaactepa. POMO COBMEIIEHHOTO KaHaia COTOBOM cucteMsl. ITapamerp SIR cOTOBBIX cHCTEM.
13. Tlonstue Tpaduka. Tpaduk COTOBBIX CHCTEM.

14. Mopgens Dpmanra B (Momens CHCTEMBI CBSA3H MacCOBOTO OOCITY>KUBAHHSA C OTKA3aMH).

15. YcToi4uBOCTH CBSI3M MOOMIIBHBIX COTOBBIX CHCTEM.

4.6. TunoBble 3a1a4u 1J15l IPAKTHYECKHUX 3aHATHI
(MOJIHBIA KOMILIEKT 3a1a4 1JIs MPaKTHYeCKUX 3aHATHil cM. B [18-19])

1. Onpenenuts BO3MOXKHOE YHCIIO TYIUIEKCHBIX KaHAJOB CBS3W Ha OfHOW Oa3oBoi cranmmu cranmapra NMT-450,
paboraromieii 1o nepBoMy (OCHOBHOMY) YaCTOTHOMY IUIaHY.
OrtBeT: 26 KaHAJIOB.

2. OmnpenenuTs BO3MOXKHOE YHCIIO TYTUICKCHBIX KaHAIOB CBS3H Ha OJHOM 0a30Boii ctanmmu crangapra GSM-900.
OrtBer: 42 kaHaja.

3. Haiitu Bo3MOHbIe pa3smepHocTH Kiactepa B mHTepBaie 3< N _ <19, koropble HCIOIB3yIOTCS B COTOBBIX

cucTeMax MOOWIBHOM CBS3H.

Ortetsl: 3;4;7;9;12; 13; 16; 19.

4 Omnpenenute otHOUeHNEe curHal/uHTepdepernns (SIR) B ogHOpoaHON ceTn MOOMIBHOM CBSI3H TS KBa3HTIIAIKOTO
ropoja, eciy ko3 PUIHUEHT 3aTyXaHus paauoBoid N = 4, a pa3MepHOCTH Ki1acTepa Nm =7.

Otset: 17,8 nb.

5. OHpC[[eJ'II/ITL BEPOATHOCTD IMOCTYIJICHUA B OAWH KaHaJI CBA3U ABYX, TPEX, YETHIPECX, MATHU BHI3OBOB 3a BpEMA 6 MMHH,

€CJIM CPE/IHsS YaCTOTa MOCTYIUICHHS BbI30BOB 40 BBI3OB/U.
Ortser: 0,146; 0,195; 0,195; 0,156.

6. I/ICHOHBBYH BKCHOHGHHI/IaHLHHﬁ 3aKOH IUIOTHOCTU paclupeAciCHUs BCEPOATHOCTH 3aHATOCTH KaHaJla CBA3H,
MOCTPOUTH 3aBUCUMOCTD BEPOATHOCTH 3aHATOCTHU KaHaJa CBA3U OT MPOAOJDKHUTCIIBHOCTHU 06CJ'Iy)KI/IBaHI/I${ OHOTI0 aboHeHTa Ty

€CJIM CPEeIHSIS POIOIDKUTEIEHOCTE OOCITY)KHBaHHSI BEI30BOB KAHAJIOM CBSI3U paBHA <T > . OOBSACHUTP TIOJTY4YCHHBIN pE3yIIbTAT.
OtBeT:
v/ < T> 0 0,25 0,5 1 2 5

P 0 0,22 0,39 0,63 0,86 0,99

omk
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