MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUNCKOM ®EJEPALINU
®denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIETO TTPO(EeCCHOHATTEHOTO 00pa30oBaHUs
«TOMCKHWH I'OCYJAPCTBEHHBIA YHUBEPCUTET
CUCTEM YIIPABJIEHUSI U PAJIMODJIEKTPOHUKH» (TYCYP)

YTBEPXJIAIO

IIpopexTop no y4eGHoii pabore

ILE. Tposin
«25 » 04 2016 r.
PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI
«becnpoBoaHbIE TEXHOJOTUH Mepeaadyu HHGpoOpMaUuU
(I'MO-3- rpynnoBoe nNpoeKTHOE 00yueHne 3»
YpoBeHb 0CHOBHOI 00pa30BaTeIbHOM MPOrPAMMBI . aKademuueckKuii oakaiaspuam
HanpasJ/ieHue MoAroTOBKM:
11.03.02 — «MugpoxommynukayuoHHvle MEXHONOZUU U CUCHEMDBL CEA3UN»
HMpoduan: Cucmemvt modunvHOI 633U
®opma o0yueHMsA: OuHAA
daxyabrer: PT® (padouomexnuueckuii)
Ipodpuanpywmas kadenpa: TOP (menekomMmyHuKayuil u 0CHO8 paouomexHuKu)
ObecneuynBawmas u Bpinyckawmas kagenpa: PTC (paduomexnuueckux cucmem)
Kypc: 3 Cemectp: 6
Yueonble miaansl Hat6opa 2013, 2014, 2015 rr.
Pacnpenesienne paGouero BpeMeHu
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1. | Jlekuun 32 32 yac.
2. | JlabopaTopHbIe padoThI 34 34 yac.
3. | IlpakTHYecKHe 3aHATHS 14 14 yac.
4. | KypcoBoii mpoekt/padora (KCP) (ayanropnas) yac.
5. | Bcero ayauTopHBIX 3aHATHIT (Cymma 1-4) 80 80 qac.
6. U3 HUX B HHTEPAKTHBHOM (hopme 7 7 yac.
7. | CamocrosiTesbHas padora (CP) cryneHToB 64 64 yac.
8. | Bcero (0e3 3x3aMeHa) (Cymma 5,7) 144 144 qac.
9. | CP Ha moATOTOBKY M CAaYy IK3aMeHa 36 36 yac.
10| O6mast Tpya10eMKOCTh (Cymma 8,9) 180 180 yac.
(B 3a4eTHBIX eIMHUIIAX) 5 5 3ET
3a4der: He MPeayCMOTPEH JAu. 3a4er: He NPEeAyCMOTPEH
JIK3amMeH: 6 cemecTp
Tomck 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JIncer corjiacoBaHui

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii DenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro craHgapta Bbicmiero obOpazoBanus (PI'OC BO) mo HampaBiaeHHIO MOATOTOBKHU
11.03.02 «MH)OKOMMYHHKAIMOHHBIE TEXHOJOTUU W CHUCTEMBI CBSI3M», YTBEPKICHHOTO MPHKA30M
Muno6puaayku Poccun Nel74 ot 06.03.2015 r.,
paccMmoTpeHna u ogo0peHa Ha 3acenanuu kKadenpsl paguorexaudeckux cucreM (PTC) 20 ampens 2016 1.,
npotokoi Ne 7.

Pazpaborunku: 3aBeayrommuii kadenpoit PTC Menuxos C.B.
noueHT kadenpsr PTC Konorpusos B.A.
3aB. obecrieunBaroniei u Beimyckaromei kadenpoit PTC Menuxos C.B.

Pabouas mporpamma coriacoBana c ¢akyiabTeToM M npoduimmpyomeil kadenpoil HampaBieHUS
MOJITOTOBKH.

Jexan PTD [Tonosa K.1O.

3ag. npodrmupyronieit kadenpoit TOP HemunoB A4
DKcnepT:

[Ipodeccop xadenpsr PTC [Hapseirun I'.C.
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1. ean u 3apauu aucuuniaunbl «becnpoBoanbie TexHonorun nepenayu napopmanuu (I'O-3— rpynnosoe
npoekTHoe o0yuenue 3» — BTIIN (I'TIO-3)

Lenu AUCHMIUIMHBL: YrIIyOJEHHOE PacCMOTpPEHHE OecIpOBOIHBIX TEXHOJIOTHH mepenaud WHGOpMaluy,
OCHOBHBIX TPHUHUUIOB (YHKIMOHUPOBAaHMS aHAIOTOBOH M HHM(POBOW CBSI3M W BELIaHUS; OCOOEHHOCTEH
MIOCTPOCHHUS YCTPOMCTB 1 CUCTEM CBSI3U U BEIIAHHS.

3agaun UCHUIUTMHBL OOYYeHHE CTYIEHTOB KOMIUIEKCHOMY TEXHHYECKOMY MBIIUICHUIO HA IpUMepax
pa3bopa NPUHIUIOB PabOThl M MOCTPOEHHSI COBPEMEHHBIX AHAIOTOBBIX M IHU(POBBIX AIIEKTPOHHBIX CHCTEM
neperadyd MHGOPMAMHM C WCIIOIH30BAHUEM JJIEKTPOMArHUTHBIX JIMHUH CBSI3M; PACCMOTPEHHE BOIPOCOB,
CBSI3aHHBIX C TIepemadeld, HpueMoM, OOpabOTKOH, KOAWPOBAHHMEM M BOCIIPOM3BEICHHEM pa3IMYHOIO BHUIA
nHpOpPMALIUH.

2. MecTo muciamuinuel B cTpykType OOII

Juctmnmuna BTIIU (I'TIO-3 siBisieTcst AUCIUITLIMHOM 1O BBIOOPY BapHaTHBHOM YacTh Oiioka b1 yde6HOTO
miana (b1.B.JIB.3.2) u ee nuzyueHue cTpouTCs Ha OCHOBE 3HAHMS CTYIACHTAMH KOMILIEKCa BOIIPOCOB, M3YUCHHBIX B
nucuumuHax: Teopust snekTpudeckux neneit; OcCHOBBI ()YHKIMOHANBHOTO aHain3a; MaTeMaTHUeCKHE METO/bI
omucaHuss  curHanoB; IlpuxiagHeple  MaTeMaTW4eCKHMEe  METOAbl B paaHoTexHuKe; (CXEeMOTEXHHKa
TE€JIEKOMMYHHUKAIlUOHHBIX  YCTPOMCTB; IlupposBass ~ o0OpaboTKa  CHTHAJIOB; OCHOBBI ~ TIOCTPOEHUS
WHPOKOMMYHHKAIIMOHHBIX CUCTEM H CETeH; DIIEKTPOMAarHUTHBIE TTOJISI K BOJTHBI.

3nanusl, noiaydeHHble npu uzydennn aucumiuinabl BTTIN (I'TIO-3, momkHBI criocoOCTBOBATH OBJIAJACHUIO
MaTepHajJaMy MOCIEeIyIOIMX JUCUUIUIMH: TeopeTruueckrue OCHOBBI CHUCTEM MOOWMIBHOM CBsi3H; CeTH M CHCTEMBbI
MOOMJILHOW CBsI3W; MaTeMaTHYecKoe MOJETHPOBAaHUE YCTPOUCTB CBsi3H; CHCTEMbl MOOHMIIBLHOM CBSI3M Ha OCHOBE
IIYMOTIOJJOOHBIX CUTHAIIOB; Y CTpOWCTBa mpeodpa3oBaHust U 00pabOTKH WHPOPMAIMH CUCTEM MOOWIBHOHN CBSI3H;
Cetu u cucteMbl MOOMIJIBHOH CBSI3H.

Huctummuaa BTN (I'TIO-3 siBnsieTcst 0MHOM M3 BeAyIIUX B MPO(ECCHOHANBHON MOATOTOBKE CTYICHTOB-
0akanaBpoB — B HEH paccMaTpHBAIOTCS MPUHIUIBI PEHICHUST BOIPOCOB, KOTOPhIE BO3HUKAIOT TMepes OakaiaBpamu
HamnpasneHus moarotoBku 11.03.02 B mporecce nx npodeccuoHanbHON AeITETHbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHS TUCHUILIHHBI

Ipounecc u3yyeHust TUCHUILIAHBI HATIPABJIEH HA (JOPMUPOBAHNE CJAEAYIOIHX KOMIETEHIHIA:
yYMEHHEM pa3padaThiBaTh U 0QOPMIIATH Pa3IHUHYIO IIPOSKTHYIO U TEXHUUYECKYIO ToKyMeHTaruto (ITK-15);
TOTOBHOCTBIO K OpraHu3alMd pabOT MO MNPAKTUYECKOMY HCIOIb30BAHUIO M BHEAPCHUIO PE3yJbTATOB

uccnenosannii (ITK-19).

B pe3yjbTaTe u3yyeHUs! JUCHUATLUIAHBI CTYEHT T0JIKEH:

3uamep: npuHIMIBI PabOTEI U OCOOCHHOCTH OpraHU3allid COBPEMEHHBIX OECHPOBOJHBIX TEXHOJIOTUH
nepenayn MHGOpMAIMK; OCOOCHHOCTH WX YAaCTOTHOTO IUIAHMPOBAHMS, CIIOCOOBI pacdeTa BIIEKTPOMArHUTHOMN
COBMECTUMOCTH U OIIEHKHU Tpaduka.

Ymemo: npumMeHsTh Ha TPAKTUKE METOBI aHAJIW3a M pacuyeTa OCHOBHBIX XapaKTEPUCTUK OECIPOBOIHBIX
ceTel mepeaayr HHPOPMAIMK; HA OCHOBE TEXHUYECKUX XapaKTEPUCTHK UMEIOIICHCS anmapaTypbl pa3padaThiBaTh
W BHEJIPATH COOTBETCTBYIOIYIO TEXHUYECKOMY 3aJIaHHIO CTPYKTYPY OCCIPOBOHOM ceTH repeaadd HHHOPMAIIUH C
Y4E€TOM SKOJIOTMUYECKOW OE30MacHOCTH; IPOBOJUTh HATYPHBIM OSKCIEPHUMEHT [0 HW3MEPECHUI0 OCHOBHBIX
XapaKTePUCTUK OCCIPOBOIHBIX TEXHOJIOTHI TIepeiaun HHOOPMAIIHH.

Bnaoems: HaBbIKaMH HACTPOWKH M PETYIMPOBKH ammaparypbl OSCIPOBOJHBIX CETed MPU MPOU3BOJCTBE,
YCTaHOBKE W TEXHUYECKOH IKCILTyaTaI[|H.

4. O0beM IMCUHMIIIMHBI M BHIbI y4e0HOii padoThI

OO6m1as TpyT0€MKOCTh JUCIIUIUIMHEI COCTABIISIET 5 3a9E€THRIX SUHUIL.

Bun yue6HO# paboThI CemecTpsl
Bcero yacos 7 5 6 7
AyIuMTOpHBIE 3aHATHS (BCEro) 80 80
B ToM uncne: - -

Jlexumu (JI) 32 32
Jlabopartopusie pabots (JIP) 34 34
IIpaxtraeckue 3ausaTus (I113) 14 14
Cemunapsl (C)
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Komnoksuymst (K)
KypcoBo#i IpoeKT - KOHTPOJIb CAMOCTOSTEIBHOM pabOThI
(KIT-KCP) crynenToB (ayauTOPHBIA)
Jlpyeue 6udvi ayoumopHoii pabomul
CamocTosiTeJIbHAsI pa6oTa (Bcero) 64 64
B ToMm uucne: - -
Kypcogoii mpoekt (paboTa) (camocrosTenpHas padboTa)
PacuetHo-rpaduucckue paboThl
Pedepar
Jlpyeue 6udbi camocmosmenbHol pabomol
IIpopaboTka JIEKIIMOHHOTO MaTepHaa 16 16
Tlonroroska k JIP, cocTaBieHue U 3aniura oTyera 17 17
TToaroroska k I13 31 31
Bua npome:KyTOUHO# aTTecTanmuu (3K3aMeH) 36 36
OO0111ast TPyI0EeMKOCTb, Jac. 180 180
3auernpie Ennanne Tpynoemkxoctu (3ET) 5 5
5. ConepxaHue TUCHUIIIUHBI
5.1. Pa3aesanl AMCIUILIMH U BUABI 3aHATHI
M > & . ~~ .~
S| cg| 28 |4 e $3
Ne < | &2 | Ex | B = T 8§ | dopmupyemsie
HanmeHnoBanue paznena AUCHUTUIMHBL = = g = a . & c =
n/ 3 9 8 =k S 6 2 § 2 KOMIIETEHLINH
E15E| TR 5 ¢ |ae
1. | Texuomnoruun pagnosemanus (PB) n 32 34 14 - 64 144 | IIK-15; TIK-19
paanocss3u (PC) ¢ ncnonp3oBanneM
AHAJIOTOBBIX M IU(POBBIX CUTHAJIOB
5.2. Coep:xanue pa3jiejioB THCHUILVIMHBI 0 Jekuusm (JI, 32 yac.)
Ne | Haummenoanue pazziena Conepwanne pasnema TpyaoeMKOCTb, dopMupyemsbie
T1/T1 JUACTIUTLTAHBI Jac. KOMITETEHITUHI
1 TexHonoruu 1.CoBpeMeHHbIE CHCTEMBI () YHKIIMOHATEHOTO 6 IK-15; IIK-19
MOJIETUPOBAHHUS MO/ISIMPOBAHUsI AHAJIOTOBBIX U IIU(POBBIX KaHAJIOB
KAHATIOB CBS3H cBs3u. Simulink: cpena co3manus HHKEHEPHBIX
npuwiokeHnd. SciCos - TyIOOKC IS MOJECTHPOBAHUS U
rpadMUecKOi CUMYISIIUHA JUHAMHYECKAX cUcTeM. VisSim
- CUCTEMa MOJACIUPOBAHUA TEICKOMMYHUKAITMOHHBIX
cucreM. SystemView - CpeICTBO CHCTEMHOTO
MPOCKTUPOBAHUS PATUODJICKTPOHHBIX yCTpOfICTB.
MO)IGJ'[I/IpOBaHI/Ie L[I/I(b]f)OBLIX IOTOKOB paauOCBA3U B CPEAEC
ADS/Ptolemy.
2.JleTepMHHUPOBAHHBIE U CITy4aiiHbIe CUTHAJIBL. 4
SHCPFCTI/I‘IeCKOe 1 MOIITHOCTHOE OITMCAHUEC CUTHAJIOB U
momex. [Tomoca o6pabotku. CBs3b (HOPMBI CUTHAIIA CO
CHCKTpaﬂBHOﬁ TUTIOTHOCTBIO MOIITHOCTHU WJIA SHEPTUH.
MopensHOE Hccae0BaHNe BIUSAHUS GOpMBI 1
JlHI/ITGJ'[])HOCTGﬁ CHUI'HaJIa Ha IJ.lPIpHHy CIICKTpa.
3.3aKkoHBI pacrpeeIeHus1 BEPOsITHOCTEH UCIONB3yeMbIe B 4
¢ poBoit paanoces3u. [lonsTre rayccoBa 0enoro myma.
HopmanbHblil 3aKOH pacrpeieneHHs rayCCOBbIX IIIyMOB.
Maremarndeckoe OXHUJIaHUE U MOMEHT BTOPOTO IMOPsSAKa
(monsiTHs cpenHero u aucnepcun). [LmoTHOCTH
pacupeacieHust BEPpOATHOCTU CMECU CUT'HAJla U [IyMa.
Y croBHBIE BEpOATHOCTH U (PYHKIIUS IPABIOTIOIOOMS.
MozenbHOE UCCTIeI0BaHNE TayCCOBa 3aKOHA
pacnpeaciacHus mIOTHOCTU BEPOATHOCTH.
4.IIpencraBieHne CUTHAIOB U IIyMa B BEKTOPHOM 4

HpOCTpaHCTBE. MEXCUTHATIBHOE PACCTOSHUE.
AHTHIIOTHBIC U OPTOTOHAIIBHBIE CUTHAIIBI.
HopmupoBaHHOE OTHOIIEHHE CHTHAJ/IIyM. BeposTHOCT
oumnOKky. MIHTEerpan BepoSTHOCTH U BBIYHCIICHHIE
BEPOATHOCTH OMTOBOH ommOkn. OOHapY)KeHNE TBOMIHBIX
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5

CHTHANIOB B rayccoBoM Iryme. Kpurepuii MakcumanbHOTO
MPaBAONOA00HS MpHeMa CUTHANOB. [ MIIOTe3bl MPUHSATUS
pewenus. BeposTHOCTE OUTOBOM OMIMOKH A1
OJIHOTIOJISIPHBIX, OUTIOJISIPHBIX, AHTHITOJHBIX CUTHAJIOB.
OpTOrOHAIBHOCTH CUTHAJIOB. MOzIeNbHOE HCCIIeI0BaHHE
BEPOATHOCTH OMTOBOH ONIMOKHM JUTS pa3JINYHbBIX BUIOB
HMITYJI5CHO MOJYJINPOBaHHBIX CUTHAJIOB.

5.@0opMEI IPOSBIICHUS, MEXaHU3MBI BOSHIKHOBEHUS 1 6
croco0bl OOPHOBI ¢ MEXXCUMBOJIBHON HHTEpEpEHLINEH.
OunpTp HalikBucra, nosoca nponyckaHust 1 CKOpOCTh
nepegady KaHana. DKBajai3epbl — BHIpaBHUBAIOIIHE
¢utpTpel. O0y4aroImas mocae10BaTeIbHOCTb.
AanTHBHBIN TpaHCBEPCAIbHBIN SKBaNal3ep, aArOPUTMBI
(YHKIMOHHPOBAHUS U CTPYKTYpHAs peaIn3ariys.
OxkBanaiizep ¢ pemaromnieii o0paTHOH cBs3pI0. MoJensHoe
HCCIIeI0BaHNE aJAITHBHOTO TPAHCBEPCAILHOTO
JKBaJiai3epa.

6.KoaupoBanue Gpopmoil. AHTHUIIOAHBIC H OPTOTOHATIBHbBIC 4
curHanel. M-apHas nepenada curHana. OpToroHanbHbIe,
OHOPTOrOHANbHbBIE H TPAHCOPTOTOHAIBHbIE KOABIL.
ABTOMaTHYECKUIl 3a1poc MOBTOPHOH nepenaun. Monenu
KaHaJIOB. JIMCKpETHBIN KaHal 6e3 mamsTu. JIBONYHBIH
CUMMETpUYHBIN KaHal. ['ayccoB kaHan. MonensHoe
CpaBHEHHE ITOMEXOYCTOHYMBOCTH CHCTEM CBSI3H IIPH
HCTIONb30BAHUN CUTHAJIOB Pa3HOH (pOPMEL.

7.Ilonsatnsa creneHn (CKOPOCTH) W H30BITOYHOCTH 4
kogupoBanus. Koapl ¢ koHTposmem uetHoctH. Kox ¢
OIHMM KOHTPOJNBHBIM OuTOM. IIpsAMOYrOJBHBIA KOA.
KoMnpomuccs! mpu KOAUPOBaHUU ¢ KOPPEKIUel OmHOOK.
Ionstne »ddexTnBHOCTH KomaupoBanus. Kommpomuce
MEXIy BEpOSTHOCTHIO OIIMOOYHOTO NpUEMa M IOJIOCON
nporyckanus. KoMmpoMuce Mexry MOITHOCTBIO CHTHala
U mnonocod  mpomyckaHus. Kommpommce — Mexny
CKOPOCTBIO TEpefadn AAHHBIX H IOJOCO HPOIyCKaHHMS.
Kommpomuce MexIy MpOIMyCKHOH CHOCOOHOCTBIO |
MOJIOCOM  MpoIlycKaHus. MojenbHOe — HUCCleOBaHUE
KOMIIPOMHCCOB IIPH H30BITOYHOM KOAUPOBAHUHI

5.3. Pa3nmeJibl IMCHUILUIAHBI U MEKTUCHUIIMHAPHBIE CBSI3H ¢ 00eCTeYHBAKIMMHY (MPeAbITYIIAMHA) 1
o0ecneyuBaeMbIMH (MOCJETYIONIUMH) TUCHUNITUHAMH

Ne HanMeHoBaHHE 00eCIIEUNBAOIINX Ne Ne pasnenos nanHO# JuctunHe! u3 Tabm1.5.1,
o/ (IpenBIIyIyX) 1 IUTSL KOTOPBIX HEOOXOAMMO U3ydeHHE 00ecTIeunBaomuX (IPEeabIAYIINX) AUCIHATUINH,
obecreunBaeMbIX (ITOCIEIYIONHX) a TaKKe UCMOJIb30BAHNE MOIYYEHHBIX 3HaHUH 1o quctunianae BTN
JUCIHILINH B o0ecreunBaeMbIX (IIOCIEAYIONINX) TUCIUILTHHAX
1] | | | | | | |
Ipeabiyniue IMCUMIIHHBI
Teopust NeKTpUUECKUX LieTIei +

OCHOBBI (QYHKIIOHAJIBHOTO aHAJIH3a

3 MareMaTH4ecKre MeTO/IbI OTIUCAHHS
CHUTHAJIOB

4 IpukiaHpIe MATEMATHYECKUE +
METO/IbI B PAJUOTEXHHUKE

5 CxeMOTeXHHKa +
TEJICKOMMYHHUKAIOHHBIX YCTPOICTB

6 Ludpposas 06pabOTKa CUTHAIIOB
OCHOBBI IOCTPOEHHS

7 HH(POKOMMYHHUKAIIHOHHBIX CHCTEM U +
ceTeil;

8 DJIeKTPOMArHUTHBIE TIOJISI U BOJIHBI +

Hocaenyomme TMCUUNIHHBI

TeopeTrnueckre OCHOBBI CUCTEM

o +

MOOHIIBHOM CBS3HU
CeTH ¥ CUCTEMBI MOOMIILHOM CBSI3H +
Marematnieckoe MOICITHPOBAHHE +
YCTPOHCTB CBSI3H

4 CucTteMbl MOOMIIBHOM CBSI3U HAa OCHOBE +
LLIyMOHO}lOGHbIX CUTHAJIOB

5 VYcerpoiictBa npeodpazoBaHus U +

00pabOTKH HH(POPMAIHH CHCTEM
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| MoGHIBHOI cBsI3H

5.4. CooTBeTcTBHE KOMIIETEHIWH, OPMHUPYEMBIX IPU H3YUYEeHUH AMCUUIIMHBI, H BUAOB 3aHATHH

Ilepeuens Buner 3anstuii DopMBbI KOHTPOJIS
KOMITETEHITHI 1 JIP 113 KP/KI1 CP (Oemanuzayus)
IIK-15; IIK-19 + + + + [IpoBepka koncnekra JI; mposepka /13,
tectsl ¥ KTP na I13; npoBepka otdyeros no JIP

JI — nexuuwy, 13 — npaktuueckue 3ausarust, JIP — nadoparopusie padotsl, KTP — KoHTposIbHBIE pabOTHI,
KP/KII — kypcoasi(oit) pabora/mpoekt, CP — camocTosTensHast pabota cryaenTa, I3 — nomamaue 3aganus

6. MeToab! U (popMbI OPraHU3ALMH 00yHEeHHS
TexH010rMN HHTEPAKTHBHOIO 00y4YeHHs PH Pa3HbIX popMax 3aHATHI B yacax

KaHaJIOB CBSI3H)

U CTPYKTYypa Tmoposkaatonieil Matpunpl. [IpoBepouynas marpuma.
CooTHOIIEHHE OPTOTOHATLHOCTH. [[0HITHE CHHIPOMA OLITHOKH.
CHHAPOMHOE JIEKOIUPOBaHKE aNredpandeckuX KooB. Jlokammsanus
OIIHO0YHON KOMOWHAIINH, KITACChl CMEKHOCTH, HOpMaJlbHast MaTPHIIA.
CrpyKTypHas peanu3aius Kojepa u aexoaepa. Bo3aMoxxHOCTs 00HapyKeHHs
U HCTIpaBJieHHs omHO0K. BecoBoit KOAQHIIMEHT 1 MEKKOI0BOE PACCTOSIHUE
MEX1y KOJOBBIMH CHMBOJIAMH. | 'eoMeTpHruecKas HHTepIIpeTaus
0oOHapyXeHUS U MCIpaBiIeHuUs omnO0K. MoenpHOe UcCIe0BaHuEe OJIOTHBIX
JMHEHHBIX anre0pandecKux KOJIOB.

2.1luknrdeckoe KoTUpoBaHUe. MaTeMaTHIecKOe ONMCAaHHE UKIHYECKOTO
KOJIMPOBaHMUs Ha OCHOBE omepanuii ¢ monmmHoMaMu. [Topoxnarommuit
nojauHoM. CUCTeMaTHYECKOe LIUKIINYEeCKOe KOJUPOBAHHUE U IEKOAUPOBAHUE
Ha OCHOBE OIepaluii AeIeHHs MOJMHOMOB. Peanmu3ariusi HIHKINn4ecKux
KOJICPOB U JIEKOJICPOB HAa OCHOBE PETHCTPOB CABUTA C OOPATHBIMHE CBSI3IMH.
CHHAPOM OIIMOKH U UCTIPABIICHHUE OIIMOOYHO MPUHSITHIX CHMBOJIOB MPH
LMKINYECKOM JiekoaupoBanuu. biounslie koapl Xommunra, [ones, BUX.

Tpenunr
Jlabopatopusie | [IpakTnueckue
DopMbl Jlexuuy, Macrep-
paboThI, 3aHATHS, Bcero
MeTtoabl qac. KJI1acc,
yac. yac.
yac.
MuHU-JIeKIUH, TECTHI 1 1
Pa6ota B KOMaHIe 2 2
PellieHue CUTYalMOHHBIX 33124 2 2
HccnenoBaTenbCKUM METOT 2
VTOro HHTEPaKTHBHBIX 3aHATHIA 1 2 4 7
7. JlabopaTtopHblie paGoTsl (34 yac.)
Ne Ne paznena HaunmeHnoBaHue 1a00paTOpHBIX paboT Tpyno-
pasl patop p PYA dopMmupyemsle
/o JIUCIUTUTAHBI €MKOCTb,
KOMIIETSHIINH
u3 1aba. 5.1 yac.
1 1 1. UccnenoBanue texuonornn FDMA [13]. 4 IIK-15; TIK-19
(TexHomoruu 2. UccnenoBanue TexHonornu TDMA [14]. 4
MOJEIUPOBAHUS 3. HCCJ’IB,I[OBBHI/IE texHosoruu CDMA [15] 4
KaHAaJIOB CBS3H) 4. Uccnenosanue Texnonorun MIMO, nocTpoeHHOH 110 cxeme
Amnamoyrtu [16]. 4
5. UccnenoBanue nomexoycroitunsoctu FSK-monynsamuu ot
COOTHOIIEHHsT curHa/mym [17]. 4
6. MccenoBaHue MOMEX0yCTOHYHBOCTH MHOTOKAHAIBHBIX
cucreM Ha ocHOBe PSK-Momynsimy npu HEOpTOrOHATEHOM
pasHecenun [18]. 4
7. Uccnemosanue mogema BOC-momyststinm [19]. 4
8. HccrenoBanue 3aBUCHMOCTH TIOMEX0YCTOHYHBOCTH
Pa3HOCKOPOCTHBIX KaHAJIOB C Pa3HBIMHU THUITAMH MOIYJISILIUH OT
cKopocTH nepenadn naHubix [20]. 6
8. IIpakTuueckne 3ansaTus (14 yac.)
Ne Ne paznena TemaTuka NpakTHYECKUX 3aHATUI Tpyno-
pasil P Py dopmupyemble
n/m JIUCUUIUIAHBI €MKOCTBb,
KOMITETEHITUH
u3 Tab. 5.1 gac.
1 1 1.Anrebpanueckoe KoJupoBaHue. BekropHoe npencraBieHue IK-15; IIK-19
(Texnomnorun MH(MOPMAIIMOHHBIX M KOJIOBBIX CUMBOJIOB. I eHepupyromias (II0poskaatomas)
MOHGHHPOB&HI/I?[ MaTpuia KOOOBbIX CUMBOJIOB. CucreMaTHYECKHUE IMHEHHBIE OJIOYHBIE KOIbI
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Ilonsitue TNPUMHUTHUBHBIX ITIOJIMHOMOB U UX HCIIOJIb30BaHUE IIPU HUKINIECCKOM

KOoAMpoBaHUHU. MozenbHOe UccIeoBaHuE OIOYHBIX JTMHEHHBIX

LHUKJIAYECKUX KOJOB.

3.IlonATHe JUTMHBI KOAOBOTO OorpanuyeHus. IIpeacTaBieHre CBEpTOUHBIX
KOJIEpOB: BEKTOPHOE, IMITYJILCHOH XapaKTepHCTHKON, TOTMHOMHAIIBHOE,
JiMarpaMMoi COCTOSIHUM, IPEeBOBUHON UarpaMMOH, perieTyaTon
JarpaMMoi. 3agada AeKoANpOBaHHs CBEPTOYHBIX KOAOB. JlekoanpoBanne
10 METOy MaKCHMAJIBHOTO TIPaBIOIO00HsI. AITOPUTM CBEPTOYHOTO
nexoaupoBaHus Butepou. Peanuzanus cepTounoro aexonepa no Butepou.
CBoIiCTBa CBEPTOUHBIX KOOB. D) (HEKTUBHOCTH CBEPTOYHOTO KOAUPOBAHHSI.
KomMmnpomuccsl cBEpTOUHOTO KOAUPOBaHHA. MoaensHOe HCClleI0BaHNE

CBEPTOYHBIX KOOB.

9. CamocTosiTesibHasi padoTa (64 yac., 6e3 IK3aMeHa)

Ne Ne paznena Temaruka caMOCTOSITEILBHONW paboTHI Tpyno- Komnerennun Kontpons Beinonanenus
/I JIACIUILITUHB (Oemanuzayus) €MKOCTb, paboTh
u3 Tabm. 5.1 qac. (ompoc, Tect, oM.
3amgaHue
M T.IL.)

1. 1 1. V3y4eHne TeXHOIOTHi MOACTUPOBAHHUS 16 IK-15; TIK-19 1 PerymsipHast mpoBepka
(Texnonoruu KaHaJIOB CBSI3H. pabouux Terpazneit (PT)
MOZETHPOBAHHS 2. [IpoekTHOE MOJICTUPOBAHUE KaHAIA 31 o JI, JIP, I13, I1.
KaHAJIOB CBS3H) CBSI3H B COOTBETCTBHU ¢ T3 — IIOArOTOBKA K 2. IIpoBepka OTYETOB.

I13. 3. 3ammra OT4ETOB.
3. CocraBiieHne 0T4eTa O MPOSKTHOM 17

MOJIEITNPOBAaHHUH KaHaja CBS3U —

noaroToBka K JI3.

10. [IpumepHas TeMaTHKA KYPCOBBIX MPOEKTOB (PadoT) — HE TIPETyCMOTPEHBI

11. PeiiTuHroBas cucrema JJisi OleHKH yCIIeBaeMOCTH CTYIeHTOB

Taoauna 11.1. BausHble OIIEHKH 371eMEHTOB KOHTPOIIA [13, MpOEeKTHPOBaHHMs, 3aIUTE! OTYeTa (Iu(.3a4eT W SK3aMeH)

CAAHHBIN K3

aMCEH

MaxkcumaabHBIN Maxcnvanbbiii
o MakcumanbHBIH Oat 3a mepuox Bcero 3a
DOneMeHTHl yIeOHOU AeATeIEHOCTH Gan na 1-yio KT 0aut 3a mepuox wexcty 2KT 1 Ha centec
mexay 1KT u 2KT TP
KOHEII CeMecTpa
ITocewmenne 3auaTHii 14 12 10 36
BrmmonaeHne paboT Mo IpoeKTHPOBAHUIO
6 6 6 18
B COOTBeTCTBUHU ¢ T3
KoMIOHEeHT CBOEBPEMEHHOCTH 5 6 5 16
Hroro 3a mepuox (Makc.) 25 24 21 70
3amuTa oT4eTa: aud.3ader uim 3K3amMeH (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 MakcuMalIbHO# cymMmbl OayutoB Ha aary KT 5
Ot 70% 1o 89% oT MakcuManbHOH cyMMBI OamoB Ha naty KT 4
Ot 60% 10 69% oT MakcuManbHOH cyMMBI OamioB Ha naty KT 3
<60 % ot MakcuMaJIbHOI cyMMBbI OajutoB Ha jaty KT 2
Tabdauuna 11.3. [lepecueT cymmbl 0asIOB B TPAAULIMOHHYIO M MEXIYHAPOJHYIO OLIEHKY
Onenka (FOC) Hrorosasi cyMma 6217108, yYUTHIBA€T YCHEIIHO Onenka (ECTS)

5 (oTnHYHO),

90 - 100 A (OTJIMYHO)
(3auTeHo)
85 -89 B (ouenp xopoio)
4 (xopowo), 75 -84 C (xopomo)
(3a4TeHo) 70-74
3 (Y1OBIETBOPHUTEINEHO), 65— 69 D (ynosnersopurensHo)
(3a4TeHO) 60 - 64 E (mocpencTBeHHO)

(He 3a4TeHO)

2 (HeyIOBJIETBOPHUTEIHHO),

Hwuxke 60 6a710B

F (reynoBneTBOpUTENHHO)
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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 MmoOuibHast paguocBs3b: YueOHoe mocodue st By3oB. — M.: ['opsiuas nmuans — Tenekom, 2012.
592 c. (40 3K3.).

12.2. /lonoanumenvuasn aumepamypa

lankxun B.A. Hudposas moOmirbHas paarocBs3s: Y4ueOHoe mocodue mist By30B. — M.: ['opstaas muams — Tenexom, 2007. —
432 c. (1 9K3.).

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

Bonkos JLH., Hemmposckuit M.C., IllmaakoB FJ.C. Cucremsl nudpoBoil paguocBs3mu: 0a30BbEIE METOOBI U
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., IllunakoB FO.C. CucteMsl CBS3M C TOJBIXKHBIMH OOBeKTaMH: YdeOHOe mocoOwe ans By30B. — M.:
Panuo u cBs3p, 2002. — 440 c. (72 3K3.).

Cxusp b. Lludposas cBsizb. Teoperndyeckue OCHOBBI M MpakTHueckoe 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. BectipoBognsie nmuHNM cBsi3u 1 cetd. — M.: M3a. lom Bumesimc, 2003. — 638 c. (1 3K3.).

MemuxoB C.B. AnanoroBoe u mudpoBoe paguoBenIaHne [DNeKTpoHHEBIH pecypc]: YuebHoe mocobme. M3maHme Tperbe,
ucnpasieHHoe. — Tomck: ToMcKwHif TOC. YH-T CHCTEM YIpaBJICHUSA 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 ona JIP u CP npu noozomoexe K Hum

Komnorpueo B.A. Mocun C.A. HccnemoBanne texnomorud FDMA [DnexTpoHHBI pecypc]:YdeOHO-MeTonnIeckoe
nocobue 1o ynabopaTtopHoil paboTe A CTyASHTOB HampaBiieHHs «/H(POKOMMYHMKa IIMOHHBIC TEXHOJIOTHH W CHCTEMBI
cBs3u» . — Tomck: TOMCK. TOC. YH-T CHCTEM YIpaBIleHUs H paxunodnektponuku, 2013. — 22 c. (Pexum mocryma:
http://edu.tusur.ru/training/publications/3518).

Konorpusos B.A., [uun A.A., Omnueiiben [I.H. Uccrnenoranue texunomorun TDMA [DnekTponHsiii pecypc]: YueOHO-
METOIMYECKOE [ToCcOo0uUe 1Mo J1TabopaTOpHOH paboTe i CTYACHTOB HanpaBieHus «MHPOKOMMYHUKAIIMOHHBIC TEXHOJIOTUN
1 CHUCTEMBI CBSI3M» 1O AUCHUIUIHHE «CeTH U CUCTeMbI MOOMIBHOM CBA3M». — ToMck: TOMCK. TOC. YH-T CHCTEM yTIPaBJICHUS
u paguosnektponuku, 2015. — 19 ¢. (Pexxum gocrymna: http://edu.tusur.ru/training/publications/4887).

Konorpusos B.A., [unn A.A., Omnueii6ben [I.H. MccrnenoBanue texHoiorun CDMA [DnexTpoHHBIH pecypc]: YdeOHo-
METOIMYECKOE [T0CcOo0Ue 1Mo J1TabopaTOpHOH paboTe i CTYACHTOB HanpaBieHus «MHPOKOMMYHUKAIIMOHHBIC TEXHOJIOTUU
W CUCTEMBI CBA3M» MO AucuuIuinHe «CeTH U cucTeMbl MOOMIIBHON CBsI3M». — ToMcK: TOMCK. TOC. YH-T CHCTEM YIpaBJICHHS
u paguosnekrporuku, 2015. — 22 c. (Pexxum ngocrymna: http://edu.tusur.ru/training/publications/4888).

IMucapenxo H.C., KonorpusoB B.A. HWccinegoanue TtexHonorun MIMO, mnoctpoeHHoir 1o cxeme AJiaMOyTu
[DnexTponHEI pecypc]: Onmucanne 1abopaTopHON paObOTHI IS CTYISHTOB CIIENHATEHOCTH «CHUCTEMBI MOOWIIEHOM CBS3M»
no puctuiuinHe «TeopeTndyeckne OCHOBBI CHCTEM MOOMIIBHOM CBsi3M». — ToMck: TOMCK. roc. YH-T CHCTEM YIpaBIICHUS U
pamuosnektponuku, 2014. — 29 ¢. (Pexxum nocryma: http://edu.tusur.ru/training/publications/4062).

KomorpusoB B.A., Muxaiineako C.A. HccnenoBanne mnomexoycToiunBoct FSK-Momymamuum OT COOTHOIIEHHS
CHUTHAI/TIyM [DNEeKTpOoHHBIH pecypc]: YdueOHO-MeToaudeckoe IMocoOue Mo JabopaTopHoW paboTe s CTYISHTOB
HanpaBieHus «VHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH M CHCTEMBI CBSI3M» IO TUCIHIUTHHE «CeTH M CHCTEMBI MOOMIHLHOM
cBs3m». — Tomck: TOMCK. TOC. YH-T CHCTeM ympaBiieHHS W pamuodnektponuku, 2016. — 30c. (Pexum mocryma:
http://edu.tusur.ru/training/publications/6092).

KomorpusoB B.A., Yamiernna A.A. HccnenoBanne NTOMEXOYCTOMYMBOCTH MHOTOKAHAJIBHBIX CHCTEM Ha OCHOBE
PSK-mMomynsiumu mpu HEOPTOTOHAIBHOM pa3HECEHWH [JJEKTPOHHBIH pecypc]: Y4eOHO-MeToaudyeckoe Iocodue 1o
naboparopHoil pabore sl CTyneHTOB HampaBieHUs «/HPOKOMMYHHKAIIMOHHBIE TEXHOJOIMH M CHCTEMBI CBSI3M» MO
muciuiuinHe  «Cetm W cucTeMbl MOOWIbHOHM cBsi3m». — Tomck: ToMCK. Toc. YH-T CHCTEM YIpaBIICHHS W
paauoanekTponuku, 2016. — 38 c. (Pexxum ngocryna: http://edu.tusur.ru/training/publications/6094).

Konorpusos B.A., CymexenoBa A.K. HccnenoBanue monema BOC-mopymsnum [OnekTpoHHBIH pecypc]: Onucanue
nabopaTopHOIl pabOTHI I CTYAEHTOB CHeNHaIbHOCTH «CHCTEMBI MOOMIIBHOM CBSA3M» MO AUcHUIUINHE «TeopeTndeckue
OCHOBBI CUCTEM MOOMIIbHOM CBsi3u». — ToMck: TOMCK. TOC. YH-T CHCTEM YIpPAaBJICHUs M ParuodaeKTpoHuky, 2015. — 26 c.
(Pesxum moctyma: http://edu.tusur.ru/training/publications/4973).
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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://edu.tusur.ru/training/publications/5457
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/humans/4039
http://edu.tusur.ru/training/publications/3518
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/4887
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/training/publications/4062
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/6094
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/

9

20. Konorpusos B.A., Onueiiben J[.H. VccienoBanue 3aBUCHMOCTH MMOMEXOYCTOWYMBOCTH Pa3HOCKOPOCTHBIX KaHAJIOB C
Pa3HBIMH THUTIAMHU MOIYJISIIUU OT CKOPOCTH TIEepeNayyl JaHHBIX [DIEKTPOHHBIN pecypc]: YdueOHO-MeToIuIecKoe mocooue
Mo 1abopaTopHON paboTe I CTYACHTOB PaJHOTEXHWUYECKHUX crienuaibHocTell. — ToMck: TOMCK. roc. yH-T CHUCTEM
yIpaBieHus 1 paaunodnekTponukn, 2015. — 38 c. (Pexum pocryna: http://edu.tusur.ru/training/publications/4972).

12.3.2. Yueono-memoouueckue nocoous ona I3 u CP npu noozomoeke K HuUM

21. AxymuandaeB HO.I1. Teopust anmekTpudeckoil CBsI3W: YUeOHO-METOTUYECKOE ITOCOOWe U TPOBEACHUS MPAKTHIECKUX
3aHATHI M CAMOCTOSTEIBHON paboThl CTYAeHTOB [ ek TporHEIi pecypc] / Akymuaunges FO. 1. — Tomck: TYCVYP, 2012. —
202 c. — (Pexum moctyna: https://edu.tusur.ru/publications/1758).

12.3.3. Ilpozpammnoe obecneuenue

1. MatLab 6.5.
2. MatLab 7.0.
3. Microsoft Word.

13. MarepuajabHO-TeXHUYECKOe ofecreuyeHre THCIMITAHBI: KOMITbIoTepHbIN Kitace (aya. 427 PK) — cepsep,
7 [19BM; Jlaboparopus I'TIO (ayx. 414a PK) — cepgep, 6 [IDBM.

14, MeTOI[I/I'leCKI/Ie PCKOMEHAAUH I10 OPraHu3alui U3YYCHUA TUCHUIIJIHHBI: ITOCCHICHUE BCEX TINIAHOBBIX
3aHATHH U KOHCYJIBTaHI/Iﬁ; CHUCTEMATHYCCKOC BBITIOJTHCHHUC 3a)Z[aHI/II>'I.

15. KoHTpoJibHbIe BONPOCHI /UIsl NPOBEPKH 3HAHUH MO JUCUMIUVIMHE, BXOAsIIUEe B 3IK3aMEHALHOHHbIE
Ounersl (nmpuBeiensl Takke B Ilpmiaokenun x nanHoii pabodueii mporpamme (POHJ OLEHOYHBIX
CPEACTB 110 YYEBHOM JUCHHUIIVIMHE «becnipoBoaHble TeXHOJIOTMH mepegadyd WHGopManuu
(THO-3)».

1. CoBpemeHHbIE CHCTEMBI (DYHKIIHOHATIHHOTO MOACINPOBAHHUS AaHAJIOTOBBIX U IIU(POBBIX KAHATIOB CBA3H

2.  JleTepMHHHpPOBAaHHBIE U CiTy4daifHble cuUTHaJBI. CBs3b ()OPMBI CHI'HaNa CO CHEKTPATbHOW IIOTHOCTHIO MOIIHOCTH HIIH
SHEpIHUu.

3.  BumsHus GOpMBI M JJIUTENFHOCTEH CUTHANIA HA LIMPHUHY CIIEKTpa.

4. Tlonsrue rayccosa Oesoro myma. HopManbHbIi 3aKOH pacrpeeseHus rayCCOBBIX IIYMOB.

5. IlpencraBieHue CUTHAJIOB U IIyMa B BEKTOPHOM IIPOCTPAHCTBE.

6. MexcuMBobHAS HHTEP)EPEHIHS U METOIbI OOPBHOBI C HE.

7.  IlpuHIUN KaHAIBHOTO KOAWPOBaHUS. JlOCTOMHCTBA M HEIOCTATKH.

8.  Jluneiinsle anrebpanveckue 6JI04YHBIE KOABL. JJOCTOMHCTBA U HEAOCTATKH.

9. JluneitHple nukIM4YecKue OJIOYHBIE KOABI. JIOCTONHCTBA M HEJJOCTATKH.

10. Cseprounoe KoxupoBaHue. JJOCTOMHCTBA U HEOCTATKH.

11. TIpuHUIMD N30BITOYHOTO TOMEXO0YCTOMYMBOTO KOJUPOBAaHUSA. JJOCTOMHCTBA M HEJIOCTATKH.

12. Kopusl ¢ koHTpOseM yeTHOCTH. KOl ¢ 0THUM KOHTPOJIBHBIM OuTOM. [IpAMOYroIbHBIi KO,

13. Komrmpomucchl py KOAMPOBAHUH ¢ Koppekiueit onnbok. [Tonstie apdexTHBHOCTH KOAMPOBaHUSI.

14. Kommpomucc MeXIy BEpOSTHOCTHIO OIIHOOYHOI0 IIPHEMa U TOJIOCOH MPOITyCKAHNUS.

15. Kommpomuce MeXIy MOITHOCTBIO CUTHAJIA U MTOJIOCOI MTPOIyCKaHUs.

16. Kommpomucc Mexay CKOPOCThIO NIepeiauyl JaHHBIX U MOJ0COH MPOIyCKaHHS.

17. Kommpomucc MeXIy IPOIyCKHOM CIIOCOOHOCTBIO U MOJIOCOH MPOITyCKAHUS.

18. MozesnbHOE HCCieIoBaHuE KOMIIPOMHCCOB IIPH U30BITOYHOM KOJMPOBaHHU

16. TunoBklie 321244 VI MPAKTHYECKUX 3aHATHI: npuBeaeHsl B [Ipunoxxennn k ganHO# pabodelt mporpaMme

(®OHJI OLIEHOYHBIX CPEJICTB IO YYEBHOW JIUCHHUILIAHE «BecnpoBoaubie TeXHOJOTHH
nepenayu uHdopmanuu (I'TIO-3)». [ToaHbI KOMIUIEKT 3a/1a4 JUTS TPAKTUYECKHUX 3aHATHi cM. B [21].
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IIpuioxenne k padoyeil mporpamMme

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUIMCKOM ®EJIEPAIIN
®denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEbHOE YUPEXKICHUE
BBICITIETO TIPO(EeCCHOHATBHOTO 00pa30BaHM
«Tomckuii rocyaapCTBEHHBI YHUBEPCUTET
CHCTEM yrpaBieHHs U paanodinekTpoHuxku» (TYCVYP)

YTBEPXIAIO:
IIpopektop no YP
IL.E.Tposin

"5 " 04 2016T.

®OHJI OIEHOYHBIX CPEJCTB IO YYEBHOM JUCHUILIUHE

«becnpoBoIHbIE TEXHOJIOTHH NepPeaaYd HHPOpMAIIUH
(I'MO-3 - rpynnoBoe NpoekTHOE 00y4yeHune 3)»

YpoBeHb 0CHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl: aKajeMUYecKHii 0akajiaBpuart
Hanpagaenue noarorosku: 11.03.02 — UHdpoxoMMyHHKAIIMOHHBbIE TEXHOJIOTHH H CHCTEMBbI CBSI3H
IIpodnib: Cucrembl MOOUIBHOM CBA3H

®opma o0yueHHUsi: OUHAsA

®akyabrer: PTO (pagnorexHu4ecKkuii)

Kadgenpa ob6ecneunBaromas u Bpinyckawmas: PTC (pagnoTexHH4ecKnX CHCTEM)

Kypc: 3 Cemecrp: 6

Y4eOnble miiansl Habopa 2013, 2014, 2015 rr.

3a4er: He mpeAyCMOTpeH JAu. 3a4eT: He NPEeAYCMOTPEH

JK3aMeH: 6 cemecTp

Pa3pabGorunk C.B. MeauxoB

Tomcexk 2016
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1. BBegenue

®oHp onieHouHBIX cpenctB (POC) sBisieTcs MPUIIOKEHUEM K pabodeid mporpaMMe TUCIMITINHBI «BectpoBoaHbIe
TexHonoruu nepegaun uadopmanuu (I'TIO-3 — rpynnosoe npoexktHoe obyuenue 3)» BTIIM (I'TIO-3) m mpencrasmser
c000#1 COBOKYITHOCTh KOHTPOJHHO-U3MEPUTEIIBHBIX MaTepHalIOB (THUIIOBBIC 3aJa4yd (3aJaHus), KOHTPOJIbHBIE PaOOTHI,
TECTBl W Jp.) W METONOB UX HCIIOJNB30BAHUS, MPEIHA3HAUCHHBIX I W3MEPCHHS YPOBHS IOCTIDKCHUS CTYICHTOM
YCTaHOBJICHHBIX PE3YJIbTATOB 00YUICHUS.

®OC 1o MTUCHUIUIMHE UCTIONB3YeTCS TPU MPOBEACHUH TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOMN
aTTeCTaIlH CTYICHTOB.

HepequL 3aKPCIJICHHBIX 3a JUCHUTUIMHON KOMIIETCHITUI IMPpUBCJICH B Ta6J'II/IIIe 1.

TaﬁJmua 1- Hepeqem, 3aKPCIVICHHBIX 3a )]I(ICIII/II[JII/IHOi/i KOMHeTeHHHﬁ

opraHuzanuu padoT 1o
HPaKTHYECKOMY
UCIIOJIE30BaHUIO U
BHE/IPCHHIO
pe3yJIbTaToB
HCCIIEIOBAHUU.

Kon @opMyMpoBKa JTtansl (OPMHUPOBAHUSA KOMIIETEHIIUH
KOMI eTeHIHH
IIK-15 Ymenue pazpabateiBate | Jonswcen snamo:
1 0(OPMIISTH e IIPUHIUIILI PA0OTH K OCOOCHHOCTH OpraHU3aI|H
Pa3INYHYIO IPOCKTHYIO COBPEMEHHBIX OCCIPOBOHBIX TEXHOJIOTHI TIepeaun
Y TEXHUYECKYIO nHpOpMAaITIH; 0COOCHHOCTH UX YaCTOTHOTO
JIOKYMEHTALHIO. IJIAHUPOBAHMUS, CITIOCOOBI pacuera
3JIEKTPOMATHUTHON COBMECTUMOCTH M OLICHKHU
Tpaduka.
Honowcen ymemp:
MK-19 I'oToBHOCTB K

® TIPHUMEHATH Ha MIPAKTUKE METO/IbI aHaIM3a U pacyeTa
OCHOBHBIX XapaKTEPUCTHUK OECITPOBOIHBIX CeTeil
nepeaayd nHGOPMAaLUK; HA OCHOBE TEXHUYECKUX
XapaKTePUCTUK UMEIOIIEHCS arnapaTypel
pa3pabaTbiBaTh ¥ BHEAPSITH COOTBETCTBYIOIIYIO
TEXHUYECKOMY 3a/IaHHIO CTPYKTYpY OecripoBOAHON
ceTu nepenadr MH(GopMauu ¢ yueTom
9KOJIOTHUECKON 0€30MacHOCTH; TPOBOAUTH HATYPHBIH
3KCIIEPUMEHT 0 U3MEPEHUIO0 OCHOBHBIX
XapaKTePUCTUK OECIPOBOAHBIX TEXHOJIOTHH
nepeaays HHPOPMaIHH.

Honoxcen enademon:

® HaBBIKAMH HACTPOUKHU U PEryJIUPOBKHU anlapaTypbl
OeCTIPOBOHBIX CETEH MPH MTPOU3BOCTBE, YCTAHOBKE
1 TEXHUYECKOM IKCILTyaTalluu.

2.1. Komnerenuust [IK-15: Ymenne pazpadarsiBaTth 1 0OPMIISITH PA3JTHYHYIO IPOEKTHYIO H TEXHHYECKYIO

Jost

TabmIe 2.

2. Peanu3zanusi KoMIeTeH Ui

(hopMupoBaHHsST KOMIIETEHIIMM HEOOXOJUMO OCYIIECTBUTh PSJI  ITAIloB.
KOMITETCHIINN, NMPHUMEHSEMBIC UIsI 3TOTO BHIBl 3aHATHUN M HMCIHOJB3YEMBIE CpEICTBA OLICHWBAHMS IPEICTAaBICHBI B

JTOKYMEHTALUIO

Dranel

Tabauna 2 — tanbl GopMHUPOBaHMS KOMIETEHIIMH M HCI0JIb3yeMble CPeCTBA OLeHNBAHUS

Cocras

3HaThL

YmMmern Baagernb

Coaep:xkaHue 3Tanos

3HaeT METObI
pa3paboTku u
0o(hOpMIICHHS Pa3TUIHOMN
MIPOEKTHOM U

YmMmeer pa3pabaTeiBaTh U
0GOPMIIATH Pa3ITNIHYIO
MPOCKTHYIO

Bnaneer npuemamu
pa3paboTKu ¥ 0OPMICHHS
Pa3IUYHOM NPOEKTHON U

. TEXHUYECKYIO TEXHUYECKOH
TCXHHACCKON JIOKYMEHTAIIAIO JIOKYMEHTaIH
JIOKyMEHTaluu y yM
Buasbl 3anaruit o Jleknuu o Jleknuu o Jleknuu
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JlabopaTopHbie
paboTsl
[IpaxTuueckue
3aHATHA
Koncynpranumn
Beimonuenne
JOMAIITHET O 3aJaHus
CamocrosiTensHas
paboTa CTy/IeHTOB

JlabopaTopHbie
paboTsl
IIpaxTuueckue
3aHATUA
Koncynpranumn
Beimonuenne
JOMAIITHETO 3aJaHus
CamocrosiTensHas
pabora CTy/eHTOB

JlaGopaTtopHsbie
paboTsl
IIpaxTuyeckue
3aHATHA
Koncynpranun
Beimonuenue
JIOMAIITHET0 3aJaHus
CamocrosiTensHas
pabora cTyaeHTOB

Hcnonb3yemble cpeacra| e
OLICHHBAHMS

Tect

Brimonnenue
JIOMAIITHETO 3aaHus
OdopmiieHue u
3all{Ta JOMAIIHEro
3a1aHus
Kontponsras pabora
DK3aMeH

Tect

Brinmonnexnue
JIOMAIIHETO 3aaHuUs
OdopmiieHne u
3allyTa JOMAIIHEro
3a1aHus
Kontponsuas pabora
DK3aMeH

Tect

Brinonnenue
JIOMAIITHETO 3aaHus
OdopmiieHue u
3aIuTa JOMAIIHEro
3a1aHus
Kontponsnas padora
DK3aMeH

O6HII/IG XapaKTCPpUCTUKU rokasaTesen u KPpUTCPHUECB OLICHMBAHUA KOMIICTCHIIMM Ha BCEX JTallaX NPHUBEIACHBI B

Tabaune 3.

Taéauna 3 — O0mne xapakKTepUCTHKH MOKAa3aTeJiell H KPUTePHEB OLEHHBAHUS KOMIETEHIINH M0 dTaNaM

IHoka3zaTenu u KpuTepUn

3HaTh

Ymern

Baagern

OTJIM4YHO (BBICOKHII YPOBeHb)

ObnanaeT GakTUUCCKUMU U
TEOPETHUECCKUMHU 3HAHUAMHA
B TIpeieNiax u3ydaeMoi
00JI1acTH ¢ TIOHUMaHHEM
TPaHUIl IPUMEHUMOCTH

O0nagaer guana3oHOM
MPaKTHYECKUX YMEHHH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKHX PEIICHUI,
abcTparupoBaHuUs MPoOIIEeM

KonTpomnupyet paboty,
MPOBOJIUT OLICHKY,
COBEPIICHCTBYET JICHCTBHS
paboThI

Beper oTBETCTBEHHOCTH 32
3aBepllIeHKe 3a/1a4 B
HCCIIETOBAHHH,
MpUCTIOCabIMBAET CBOE
MOBEICHUE K
00CTOSATENILCTBAM B
perieHun mpobiem

Ob6nagaer quana3oHOM
MIPaKTHYECKUX YMEHHH,
TpeOyeMBIX ISl peLIeHUs
OTIpeJIeNIeHHBIX MTPobieM B
00J1aCTH UCCIIeTOBAHUS

3HaeT (aKThl, IPUHIIMITH,
MPOLIECCHI, OOIIHE TTOHATHS
B IIPEJIENIax U3y4yaeMoi
o0racTu

Xopouo (0a30Bblii yPOBEHbD)

OO0i1a1aeT OCHOBHBIMH
YMEHHUAMH, TPeOyeMBIMU
JJISI BBITIOJTHCHU ST HpOCTI)IX
3ama4

O0mamaet 0a30BBIMH
OOIIMMHU 3HAHUSIMH

YaoBaersopurenbHO
(moporoBbIii ypoBeHb)

Paboraet npu npssmom
HaOJIoIeHIH

DopMyIHpOBKA OKa3aTeNe U KPUTEPUEB OIICHUBAHUS JaHHON KOMIIETCHIIMH ITpHUBEAcHa B TabnuIe 4.

Taéumnna 4 — [Moka3zaTejau U KPUTEPUH OIleHUBAHNS KOMIETEHIIMH HA ITAMaX

IlokazaTrenu u KpUTEpUU 3HaThb Ymernb Baapers

e CBOOOIHO BiIaJeeT
npueMamu pa3paboTKH
1 opOpMIIEHHS

e YMmeet ObICTPO
pa3pabaThIBaTh U
0ohopMIIATH PA3THYHYIO

e 3HaeT Bce METOIbI
pa3padoTku 1 ohopMIIEeHUS

OT1ianyHO (BBICOKHIA N N
pa3JINYHOM POEKTHOU U

OBEHb o IPOCKTHYIO U a3JIMYHOU IIPOCKTHOU U
yp ) TCXHUYCCKOU P y P up
TEXHUYCCKYIO TCXHHUYCCKOU
JAOKYMEHTauH
JOKYMEHTaIHUIO JOKYMECHTaINU

Bnageer nmpuemamu
pa3paboTku u
ohOopMIICHHS Pa3TMYHON

Ymeer pa3pabaTbIBaTh 1
0pOPMIIATH Pa3INIHYIO
MIPOCKTHYIO U

3HaeT METOJIBI Pa3paboTKH

Xopouo (6a30BbIii 1 0OpMITCHHUS PA3TUIHON

YPOBEHb) IIPOEKTHOHN U TEXHUUYECKOMN IIPOEKTHOH U
TEXHUYECKYIO .
JIOKYMEHTallu1 TEXHUUYECKOHN
JIOKYMEHTALUI0
JIOKyMEHTaluu

CornacoeaHa Ha noprane Ne 6892
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B mpunnune ymeer
pa3pabaTbIBaTh U

YacTuaHO BJIaacCT

3HaeT OCHOBHBIE METObI
npuemMamu pa3paboTKy 1

pa3paboTku u ohopMIIEHUS

YA0BJIEeTBOPUTEJIBHO N . oopMIIATh pazINUHYIO odopmiteHns pa3InuHON
o Pa3IMYHOI MPOEKTHOH 1 .
(OporoBLIii ypOBEHb) o NIPOEKTHYIO U TIPOEKTHON U
TEXHIUYECKOH .
TEXHUIECKYTO TEXHUIECKON
JOKyMEHTAIUN
JOKyMEHTAIHIO JOKyMEHTAINN

2.5. Komnerenuus [1K-19: I'oTOBHOCTH K OpraHu3anuy padoT Mo NPaKkTHYEeCKOMY HCIOJIb30BAHHIO H BHEIPEHUIO
pe3yJIbTATOB HCCJIACAOBAHUMT

Jnsa  dhopMmupoBaHHS KOMIIETCHIMH HEOOXOAWMO OCYIIECTBUTH psJI  OTAamoB. OTambl  (HOPMHPOBAHUS
KOMITETCHIIMHM, NPUMEHSEMbIC I 3TOTO BHUABI 3aHATHH M HCIOJNb3yeMbIE CPEICTBA OLIEHHUBAHWS IMPEACTABICHBI B
Tabaune 5.

TaﬁJmua 5 — Oransl q)OpMPIpOBaHI/lﬂ KOMIIETCHIMHA U UCII0JIB3YEMbIE CPEACTBA OLICHUBAHUSA

CocraB 3HaTL Ymerb Baagernb

3HAeT METOIbI
opraHu3aiuu padoT 1o
MIPAKTUICCKOMY
HCIOJIB30BAHUIO U
BHEJIPEHUIO PE3YJILTATOB

YMeeT npuMeHsTh
METOAbI OpraHru3anun
paboT 1o MPaKTUIECKOMY
HCIIOBb30BaHUIO
BHEJIPCHHIO PE3yJIbTaTOB

Burageer npuemamu
OpraHu3aIuu padoT 1o
MPaKTHYECKOMY
UCIIOJIb30BAHHIO U
BHEJIPEHHIO PE3YJIbTaTOB

Coaep:xkanue 3Tanos

HCCIIEeI0BaHUI HCCIIEeI0BaHUI HCCIIeI0BaHUI

o Jlexuun e Jlexuun o Jlexuun

e JlabopaTopHbie e JlabopaTopHbie e JlaGopaTopHbie
paboThI paboThI paboTsI

e [IpakTuueckue e [IpakTuueckue e [IpakTuueckue

Buas sansruii 3aHATHA 3aHATHA 3aHATHUAL

e KoHcynpTanuu e KoHcynpTanuu e KoHcynbTanuu

e BrinonHenue e BrinonHenue e BrinonHenue
JIOMAIITHETO 3aaHus JIOMAIITHETO 3aJaHHs JTOMAIITHETO 3a/IaHuUs

e CamocTosTenbHas e CamocTosTenpHas e CamocTosTenpHas

paboTa CTyJeHTOB paboTa CTyZeHTOB pabota CTyAeHTOB

e Tectr e Tecr e Tectr

e BrmonHeHHne e BrmmonHeHHne e Brmonnenne
JIOMAITHETO 3a/IaHHs JIOMAIITHETO 3a/IaHHs JIOMAIITHETO 3a1aHUS

Hcnoan3yemblie cpeacraa Odopmienue u e OdopmIienue u e  Odopmienue u
OLlCeHMBAHHUS 3alIUTa IOMAIITHETO 3alUTa IOMAITHETO 3alMTa JJOMAIITHETO

3a7aHus 3a7aHus 3aaHUs
KontponsHas pabora o KoHTposkHas paboTa e KoHTpomsHas paborta
DKk3aMeH e DK3aMeH e DK3aMeH

O6HII/IB XapaKTCPpUCTUKU rokasaTeje u KPUTCPUCB OLICHMBAHUA KOMIICTCHIIMU Ha BCEX OTallaX NPUBEIACHBI B

Tabsure 6.

Tabuuna 6 — O01mme XapaKTepUCTHKHU NOKa3aTeliell H KPUTePHeB OLCHHBAHUSA KOMIIETCHIINHU N0 3TANIaM

Ioxazarenn u KkpuTepun

3HaTnb

Ymern

Baagern

OTiau4HO (BBICOKHIT YPOBEHb)

Ob6nanaer hakTHIECKUMH U
TEOPETHYECKUMH 3HAHUSIMH

B Ipejienax u3ydaeMmoil
o0yacTu ¢ HOHUMaHHEM
IpaHuI] IPUMEHUMOCTH

O6nagaer quana3oHOM
MIPAaKTHYECKUX YMEHHH,
TpeOyeMBIX ISl Pa3BUTHS
TBOPYECKHX PEIICHHH,
abcTparupoBaHus IpoodIEM

Koutponupyet pabory,
MPOBOJIUT OLICHKY,
COBEPILCHCTBYET ACHCTBHS
paboTsl

Xopouo (0a30Bblii yPOBeHb)

3HaeT (aKThl, IPUHIIMITH,

IMpOLECCHhI, O6HII/I€ TIOHATHUSA

B IIpe/ieiax u3y4aeMon
obiacti

OO6namaeT qUamna3oHOM
MPAKTHICCKUX YMCHHH,
TpeOyeMbIX JIJISl pEIICHHS
OTIpeIeNIeHHBIX MTPobJIeM B
00J1aCTH UCCIIeOBAHUS

Beper oTBeTCTBEHHOCTH 32
3aBeplIeHHeE 3a/1a4 B
UCCIICIOBAHUH,
MIpHUCIIOCaOINBAET CBOE
MOBCACHUC K
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00CTOSATENLCTBAM B
petieanu npobiiem

O6nazlaeT OCHOBHBIMH

Y0B1ETBOPHUTETBHO O6nanaer 6a30BBIMU YMEHUSMH, TpeOyeMbIMU PaGotaer npu npsimom
(IOpOroBbIii ypOBEHB) O0IIVMY 3HAHUSIMU JUISL BBITIOJTHEHUS! TTPOCTHIX HaOJII0IeHNH
3amadq

(DOpMyJ'II/IpOBKa rokasaresnen u KPUTCPHUEB OLICHUBAHHNA JIaHHOM KOMITETEHIIUHN MNpruBCJCHA B Ta6n1/1ue 1.

TaﬁJmua 7 — Iloka3arTeau u KPUTEPHUH ONCHUBAHUSA KOMIIETCHIIUA HA dTanax

Ilokazarenu u KpUTEPUHU 3HaTh Ymernb Baapers
e CBOOOIHO BIIafeeT
® YmeeT 3 PeKTHBHO
® 3HAaeT BCE METOBI IpUEeMaMH OpTaHNU3aIIN
MPUMEHATH METOIBI
OpraHu3aIie padoT Ho pabot o
N opraHu3anyuy padbot mo
Ot1anyHo (BBICOKMIt MPaKTHYECKOMY MPaKTHYECKOMY
MPaKTHYECKOMY
YPOBEHb) UCIIOJIb30BAHHIO U UCIIOJIb30BAHHIO U
UCIIOJIb30BAHHIO
BHEJIPEHHIO PE3yJIbTaTOB BHEJ[PEHHIO
. BHEJIPEHHIO PE3yJIbTaTOB
Uccie0BaHui . pe3yJbTaToB
UCCIeOBaHUI N
UCCIIeOBaHUI
YMeer npUMeHsTh Bnagers npuemamu
3HaeT MeTO/Ibl OpTaHU3aIuU
METO/Ibl OpraHU3aluu opraHu3aluu pabor 1o
. paboT 1o MPaKTUUECKOMY
Xopouro (6a30BbIii paboT o MPaKTU4YEeCKOMY | HpaKTHYEeCKOMY
UCIIOJIb30BAaHHIO U
YPOBEHbD) UCIIOJIb30BaHHIO U UCIIONIb30BaHHMIO U
BHEJIPEHHIO PE3yJIbTaTOB
N BHEJIPEHHIO PE3yJIbTATOB BHEZIPEHHIO PE3YJILTATOB
HCCIIEJOBaHUI . .
HCCIIEJOBAaHUI HCCIIEIOBAaHUI
e YacTuaHO BrageeT
B npunnune ymeer
3HaeT OCHOBHBIE METO/IbI IIpUEeMaMH OpTaHN3aIN
MPpUMCHATH METOAbI
opraHu3aiuu padoT 1o pabot o
opraHu3aiuu pabor 1o
Y10BJIETBOPUTEIHHO MIPaKTHYECKOMY MIPAaKTHYECKOMY
. NPaKTHIECKOMY
(MOpOroBkIii ypoBeHb) | HCHONB30BaHUIO U UCTIONIb30BAHHIO U
UCIIOJIb30BaHMIO U
BHEJ[PEHHIO PE3yJIbTaTOB BHEJ[PEHHIO
N BHEJ[PEHHIO PE3YJIbTATOB
HCCIEOBaHNI . pe3yJbTaToB
HCCIEeJOBAaHUI .
UCCIeOBaHUI

3. (I)OI)MLI KOHTPOJIA YCBOCHHUA MaTepuaJja JTUCHUIIJINHBI 1 (bopanOBamm KOMHeTEHHI/Iﬁ

[t KOHTpONST YCBOSHHS MaTepHajia AUCIHIUIMHBI U (POPMHUPOBAHHS KOMIETECHIIMH HCIIONB3YIOTCS JKCIpecc-
OTIPOC Ha JIKIUAX M MPAKTUUECKUX 3aHATHUSX, Ta00paTOpHEBIC 3aJaHNs1, TOMAITHUE 3aJaHuUs 110 IPAKTHICCKAM 3aHATHIM
W WHBIE Marepualibl, HEOOXOJWMBIE MJis OICHKH 3HAHWHA, YMEHWIA, HaBBIKOB W (WJIM) OMbITa JAEATEIBHOCTH,
XapaKTEePH3YIOIIUX 3Tabl (POPMUPOBAHUS KOMIIETCHIINH B TIPOIIECCEe OCBOCHUS 00pa30BaTEIbHON MIPOTPAMMBIL.

4. MetoanyecKkue MaTepHuasibl
s obecrieyenust mpouecca 00y4ueHHs, HOATOTOBKH K NMPAKTUYECKUM 3aHITUSAM U CaMOCTOSITENbHONH paboThI
UCIIOJIBb3YIOTCS] METOAUYECKHAE MAaTEPHAIIBI, ONPEEIIAIONINE NPOLEAYPHI OLICHUBAHUS 3HAHUH, yMEHUH, HABBIKOB U (JIN)
OITBITA AEATEITBHOCTH, XapaKTePHU3YIONIHX ATAMbl (JOPMHUPOBAHMS KOMITETEHIINH, B CIIEAYIOIIEM COCTABE.

4.1. OcHoBHas1 JIMTepaTypa

1. Tankxwun B.A. lludposas MmoOmibHas paanocBs3s: YueOHoe mocodue st By30B. — M.: ['opstaas muams — Tenexowm, 2012. —
592 c. (40 3k3.).

4.2. lonoaHUTEIbHAS JUTEPATypa
2. Tankun B.A. ludposas moOwibHas paguocBsasb: YueOHoe nmocodue st By3oB. — M.: ['opsiuas muans — Tenexkom, 2007. —
432 c. (1 7k3.).

3. MUsanoB B.U., T'opauenko B.H., ITonos I'.H. u np. L{udpossie n aHanoroBsie cucTeMsl nepenadn: Y4eOHUK JUIS BY30B. —
M.: T'opstuast muaus — Tenexkom, 2005. — 231 ¢. (101 9k3.).
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BonkoB JI.LH., Hemuposckuii M.C., IlunakoB FO.C. Cucrembl 1mppoBOH paguocBsi3u: 0a30Bble METOABI U
XapakTepUCTHKH: YuebHoe mocodue. — M.: Dko-Tpenns, 2005. — 392 c. (42 3k3.).

ITomor B.M. OcHoBsI coTOBO# ¢Bsi3u ctanaapta GSM. — M.: Dko-Tpenns, 2005. — 292 c. (23 3k3.).

MakoBeeBa M.M., Illunakos I0.C. Cuctemsl CBs3HM ¢ MOABMXHBIMH OOBEKTaMH: YdUeOHOE MocoOue st By30B. — M.:
Pamuno u cBs13b, 2002. — 440 c. (72 3k3.).

Cxisp b. Hudposas cesa3p. Teopernueckue OCHOBHI M IpakTHdeckoe npuMeHeHne. — M.: M3x. lom Bumesamc, 2004. —
1099 c. (18 x3.).

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

®eep K. BecrpoBonnas 1ubpoBasi cBs3b. MeTOmpl MOAYMSILUKM W paciiupeHus crektpa: Ilep. ¢ anri. /Ilox pen.
B.U. XKypasnesa. — M.: Panguo u cBs3b, 2000. — 520 c. (25 3x3.).

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

Menuxor C.B. AnamoroBoe u 1udpoBoe pamuoBenianue [DICKTPOHHBIA pecypc]: YueOHoe mocobue. M3maHue TpeThe
ncnpasieHHoe. — Tomck: ToMckHif TOC. YH-T CHCTEM YIPaBJICHUSA U paguodiekTpoHukH, 2015. — 233 c. (Pexxum moctyma:
http://edu.tusur.ru/training/publications/5457).

MemuxoB C.B. AnamoroBoe m mm¢poBoe pammoBemanue: YuebHoe mocobme. — Tomck: ToMmck. Toc. YH-T CHCTEM
yHOpaBieHus u paguodrekTpoHuky, 2002. — 251 c. (80 3k3.).

4.3. YueoHo-MeToau4ueckue nocodus st JIP u CP npu noaroroBke Kk HUM

Komorpueos B.A. Mocun C.A. HccnemoBanne texnomorun FDMA [DaexTpoHHBIH pecypc]:YdeOHO-MeTonnIecKoe
nocobue 1o mabopaTtopHOi paboTe AN CTyAeHTOB HampaBiieHHs «/H(MOKOMMYHHKa IIMOHHBIC TEXHOJIOTHH W CHUCTEMBI
cB3U» . — Tomck: TOMCK. TOC. YH-T CHCTEM YIpaBIleHUs W paxunodnekrponuku, 2013. — 22 c. (Pexum poctyma:
http://edu.tusur.ru/training/publications/3518).

Komorpusos B.A., Hunn A.A., Omueitden [I.H. UccnenoBanue texnomorurn TDMA [DnexTpoHHBIH pecypc]: YdeOHO-
METOAMYECKOe TTocoOue 110 1abopaTopHOi paboTe I CTyIEeHTOB HamnpaBiieHHus «VHPOKOMMYHUKAIMOHHBIE TEXHOJIOTUH
U CUCTEMBI CBSI3U» IO AUCHUILIHHE «CeTH U CUCTeMbI MOOMIBHOM cBA3W». — ToMck: TOMCK. TOC. YH-T CUCTEM yIpaBJICHU
u paguosnektponuku, 2015. — 19 ¢. (Pexxum gocrymna: http://edu.tusur.ru/training/publications/4887).

Konorpusos B.A., [unn A.A., Omnueiiben [I.H. HccnenoBanue texuonoruun CDMA [DnexkTpoHHBIH pecypc]: YueOHO-
METOJIMYECKOE MTOCcOOUe Mo J1TabopaTOpHOI paboTe [ CTYACHTOB HampaBieHus «MHPOKOMMYHHUKAIIMOHHBIC TEXHOJIOTUN
U CUCTEMBI CBSI3M» IO AUCHUILIHHE «CeTH U CUCTeMbI MOOMIBHOM cBA3M». — ToMck: TOMCK. TOC. YH-T CHUCTEM yNpaBJICHU
u paguosnekrponuku, 2015. — 22 c. (Pexxum gocrymna: http://edu.tusur.ru/training/publications/4888).

IMucapenxo H.C., Konorpuso B.A. HWccnegoanue TtexHonorun MIMO, mnoctpoeHHoii 1o cxeme AJsiaMOyTu
[DnexTponHEIl pecypc]: Onucanne 1ad0paTopHOH paObOTHI I CTYISHTOB CIIEIUATEHOCTH «CHCTEMBI MOOMIIEHOW CBSI3M
o pucruiuinHe «TeopeTndeckue OCHOBBI CHCTEM MOOMIIBHOM CBsI3M». — ToMck: TOMCK. roc. YH-T CHCTEM YIpaBJICHUS U
pamuosnektponuku, 2014. — 29 c. (Pexxum noctyma: http://edu.tusur.ru/training/publications/4062).

Konorpusos B.A., Muxaiinenko C.A. HccnenoBanne mnomexoycroiiunBoctd FSK-Moaymsiuuy OT COOTHOILIEHHUSA
CUTHA/IIYyM [DJCKTPOHHBIA pecypc]: YdueOHO-METOAMYECKOe MOocoOue Mo J1abopaTopHOW paboTe i CTYACHTOB
HarnpasieHus «H)OKOMMYHHKAIIMOHHBIE TEXHOJIOTUU M CUCTEMBI CBS3M) M0 AucHMIUIMHE «CeTH U CUCTEeMbl MOOMIIbHOI
cBs3m». — Tomck: TOMCK. Toc. YH-T CHCTeM ympaBiieHHs W panuodnektponuku, 2016. — 30c. (Pexum mocryma:
http://edu.tusur.ru/training/publications/6092).

Konorpusos B.A., Yameirnna A.A. HccnenoBaHue ITOMEXOYCTOMYMBOCTH MHOTOKAHAJIBHBIX CHCTEM Ha OCHOBE
PSK-Monmymsiii 1p¥ HEOPTOTOHAJIBHOM Ppa3HECCHHH [DIIEKTPOHHBIH pecypc]: YueOHO-METOIHUYECKOoe Moco0ue 1o
naboparopHoil pabore s CTyneHTOB HampaBieHUs «MHPOKOMMYHHKAIMOHHBIE TEXHOJOIMH W CHCTEMBI CBS3M» MO
muciuiuinHe  «CeTm W cucTeMbl MOOWIbHOHM cBsi3m». — Tomck: ToOMCK. Toc. YH-T CHCTEM YIpaBICHHS W
pamuosnektponuku, 2016. — 38 c. (Pexxum moctyma: http://edu.tusur.ru/training/publications/6094).

Konorpusos B.A., CymekenoBa A.K. Hccnenosanne momema BOC-monynsuuum [OnekTpoHHBIH pecypc]: Onucanue
71ab0paTOpHON paboThI AJIsI CTYAEHTOB CHEeNHaIbHOCTH «CHCTEMBI MOOMIBHON CBA3M» MO nucnuiuinee «TeopeTnueckue
OCHOBBI CHCTEM MOOWIBHOH CBsI3U». — ToMck: TOMCK. TOC. YH-T CHCTEM YIIPaBICHHUS U PaAH03JIeKTpoHuKH, 2015. — 26 c.
(Pesxxum moctyma: http://edu.tusur.ru/training/publications/4973).

Konorpusos B.A., Omnueiiben [I.H. VccrnegoBanue 3aBHCHMOCTH HOMEXOYCTOHYHMBOCTH Pa3sHOCKOPOCTHBIX KaHAJOB C
Pa3HBIMH THIIAMH MOJIYJISIIMK OT CKOPOCTH NepeAady JaHHBIX [DJIEKTPOHHBINA pecypc]: YueOHO-MeToandeckoe mocoone
mo JabopaTtopHOi paboTe AN CTYASHTOB PaJIMOTEXHHYECKHX crenuaibHOcTel. — Tomck: ToMck. roc. yH-T cHCTeM
yrpaBieHus 1 paanodnekTponukn, 2015. — 38 c. (Pexxum pocryna: http://edu.tusur.ru/training/publications/4972).

4.4. YueoHno-meroauueckue nmocoous s [13 u CP npu noaroroBke Kk HUM
Axynuandes H0.I1. Teopus snexkTpuueckoil CBs3M: Y4eOHO-METOAMYECKOE MOCOOWE ISl MPOBENEHUS MPAKTUYECKUX

3aHATHI M CAMOCTOSTEIBHON paboThl CTyAeHTOB [AnekTporHsiit pecypc] / Akymuaudes FO. T1. — Tomck: TYCVYP, 2012. —
202 c. — (Pexum pocryna: https://edu.tusur.ru/publications/1758).
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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/5457
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/humans/4039
http://edu.tusur.ru/training/publications/3518
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/4887
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/training/publications/4062
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/6094
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/
http://edu.tusur.ru/humans/359
http://edu.tusur.ru/training/publications/4972
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4.5. KoHTpoJibHBIE BONIPOCHI ISl IPOBEPKH 3HAHUI N0 JUCUHMIIJIMHE

=

CoBpeMeHHBIC CUCTEMBI () YHKIIMOHATIBHOTO MOJICIMPOBAHUS aHAIOTOBBIX U IIM(DPOBBIX KAaHAJIOB CBS3H
JleTepMHHUpPOBAHHBIC U Cly4aiHble cHrHaNbl. CBsi3b (POPMBI CUTHATA CO CIEKTPAIBHOW IUIOTHOCTBIO MOIIHOCTH WU
SHEPTUHu.

Biusiaust GopMBbI U [UTUTENILHOCTEH CUTHANIA HAa IIUPUHY CIIEKTPA.

Ionstue rayccosa 6enoro myma. HopManbHBIH 3aKOH paclpeieieHUs TayCCOBBIX IIIYMOB.
[IpencraBneHre CUTHAJIOB U IIIyMa B BEKTOPHOM IIPOCTPAHCTBE.

[IprHIOUD KaHATBHOTO KOAUPOBaHUS. JIOCTOMHCTBA U HEOCTATKH.

Jluneiinple anreOpandeckue 0109HBIC KOIBL. JJOCTOMHCTBA M HETOCTATKH.

JIuHeliHbIe IUKINYECKUE OJIOYHBIC KOJbl. JJOCTOMHCTBA U HEIOCTATKH.

CeepTouHOE KOAHpOBaHHE. JJOCTOMHCTBA M HETOCTATKH.

0. IIpuHIMI U3O0BITOYHOTO MOMEXOYCTOMYMBOIO KOMUPOBaHUs. JJOCTOMHCTBA M HEIOCTATKY.

1. Komsl ¢ koHTpOseM yeTHOCTH. KO/ ¢ OHUM KOHTPOJILHBIM OUTOM. [IpsAMOYTOIBHBIH KOJI.

12. KoMmpoMuCCH pu KOAUPOBAHUY C Koppekiueit omuook. [Tonstre 3 PpeKTHBHOCTH KOUPOBAHUS.

13. Kommpomuce MexIy BEpOSTHOCTBIO OMIHOOYHOTO TIPUEMa U TIOJIOCOH MPOITyCKAHUS.

14. KommpoMucc Mex Iy MOIIHOCTBIO CUTHANIA U MTOJIOCOH MPOMYCKaHUS.

15. Kommpomuce MexIy CKOPOCTBIO Mepelavu JaHHBIX U MOJIOCOM MPOMyCKAHUS.

16. Kommpomucc MexIy IpOITyCKHON CIIOCOOHOCTBIO U TIOJIOCOH MPOITyCKaHUSI.

17. MopenpHOE UCCIETOBAaHIE KOMIIPOMHUCCOB MPU M30BITOYHOM KOAUPOBAHUH

N

RBPO0oo~N kAW

4.6. TunoBbIe 32024 JUISA MPAKTUYECKUX 3aHATHIA
(MOJTHBIN KOMILJIEKT 32124 JUISl NPAKTHYECKHX 3aHATHIi cM. B [21])

1. Iocne KoxMpoOBaHUS JTUHEHHBIM OJIOYHBIM KOJOM CHT'HAJ C BBIXOJA CTAI[IOHAPHOI'O MCTOYHHKA MEPEAaeTCs IO
CTallMOHAPHOMY JBOMYHOMY CHMMETPUYHOMY KaHaiy Oe3 mamstu. BepositHocth ommbku B kanaie paBHa 0,04. Haiitu
MHUHUMaJbHOE OTHOIICHHE 4YHCJIa IPOBEPOYHBIX CHMBOJIOB K YHCIY WH(OPMAIMOHHBIX, HEOOXOAMMOE JUIsi TOTO, YTOOBI
BEPOSITHOCTh OLIMOKH PO AEKOJUPOBaHMS ObliIa MPEHEOPEIKUMO Maa.

2. OnpenenuTh KOJOBOE PacCTOSHUE JJIsl KO, €CIM KOMOMHAIMY B KOJJOBOM TaOJIUIIEe — 3TO CABUHYTHIE BO BpEMEHH
He Ooyee 4eM Ha MEPHOA OTPE3KH OECKOHEYHOIl M-TociienoBaTeNbHOCTH, (OPMUPYEMOH T'€HEepaTopoM, COAepXamnM 3-
Pa3psAAHBINA JBOWYHBIN PETHCTP CIIBHUra.

3. TloctpouTh psAn pacrpenencHus A pacCTOSHUS MEXIy IBYMsI KOMOMHanMsAMHU kKojga Xsmmunra (7,4), ecnu onHa
3 HUX (omopHas) — 3to komOmHarms 0000000, a mpyras B3sita Hayraa. [IpoBepuTb, U3MEHHUTCS JIH OH, €CJIA B Ka4eCTBE
OTIOpPHOI1 B3ATh IPYTyI0 KOMOWHALINIO.

4. TIpoBoauTCsl KacKaJHO€ KOAUPOBAHUE, IIPH 3TOM IIEPBBIH 3Tall — 3TO KOAMpOBaHHE KojoM XammuHra (7,4), a Ha
BTOPOM 3Talleé IOJIY4YEHHbIE CEMb CHUMBOJIOB KOAMPYIOTCS KOJIOM C IIPOBEPKOIl HA YETHOCTb. YKa3aTb KakOW-TO IPYrou u3
U3BECTHBIX KOJIOB, 9KBUBAJICHTHBIN IIOJyUEHHOMY KOAY, TO €CTb JUIsl KOTOPOI'O OCHOBHBIE IIapAMETPbl UMEIOT T€ JKE 3HAUCHHUS.

5. Jlas mepenauu B IBOMYHOM CHMMETPUYHOM KaHaJe ¢ BEPOSTHOCTBIO omnoOku 5-10-3 nmpumMensiercs kox X3MMHUHTa
(31,26). Ompenenuth OUTOBYIO BEpOSITHOCTh OIIMOKM Ha BBIXOJE, €CIIHM: a) MCIOJb3YeTCsl MIeallbHbl KaHall Iepecnpoca;
0) KaHaJ mepecnpoca OTCYTCTBYET.

6. HOCTpOI/ITL CUCTEMY OPTOTOHAJIbHBIX ABOUYHBIX CUTI'HAJIOB JId N = 8. Z[J'I?[ TOH Ke JJIMHBI KOM6I/IH3L[PII>1 3alucaThb
CUCTEMY 6I/IOPTOFOH3HBHBIX cursajoB. B oboux Clly4dasx HalTH KOJOBOC pACCTOSAHHUC.

7. Tlepemaya ocymiecTBiIsieTCS B JBOMYHOM CHMMETPHYHOM KaHaJle C HE3aBUCHMBIMH OIIMOKaMH, OHWTOBas
BeposATHOCTh ommbku p = 10-5 . TakoB xe kaHanm mepecmpoca, HO po = 10-7 . HaiiTm BepoSTHOCTH NPaBHIBLHOTO
JIEKOANPOBAHUS KOJOBOM KOMOMHAIMHM, €CJIM B PSMOM KaHaJle TPUMEHEH MTPOCTEHIINI KOJ| ¢ IIPOBEPKOH Ha YETHOCTH (N =
100).
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