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1. Ilesin ocBOEeHM ST AUCHMIIJINHBI

I_ICJ'IBI-O OCBOCHUA OTUCHUIUIMHBI ABJISACTCS IMOATIOTOBKA CTYACHTOB IO TCOPECTUUCCKHUM OC-
HOBaM INOCTPOCHU (CI/IHTGBa) PAAUOTCXHUYCCKUX U TCIICKOMMYHUKAITUOHHBIX CUCTCM.

2. MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/bHOM MPOrpaMMbl

JlucuunimHa OTHOCUTCA K 4acTd, GOpMUPYEMOM ydacTHUKaMHU 00pa30oBaTeNIbHBIX OTHO-
menuit broka 1.

JlucuuminHa OCHOBBIBA€TCS Ha 3HAHMSX, MOJYUYEHHBIX CIIyHIATEISIMU MPU H3yUYEHUH
AJUCIHUITIIINH 6aKanaBpHaTa. I[J'I}I €C OCBOCHHA MArvCTpPaHThI JOJIKHBI BJIAACThL allllapaTOM MaTc-
MaTUYECKOT0 aHalin3a, JUHEWHOW anreOphl, auddepeHnaTbHOr0 UCYUCIICHHS, 3HaTh OCHOBBI
QJICKTPOAUMHAMHUKU W PACIIPOCTPAHCHUSA PAAUOBOJIH, YMCTH IIOJIb30BATLCS aIlllapaToOM TCOPUU

BEPOATHOCTH.

3HaHUS W HABBIKH, MMOJYYCHHBIC MPU W3YUYCHHUH IUCIUIUIMHBI, HEOOXOAUMEBI I OCBOE-
HUSL OCHOBHBIX (PU3MUECKUX MPUHIUIIOB, JISKAIIMX B OCHOBE pa3HOOOpA3HBIX CHCTEM Iepeaadn

pPaZMOCUTHAJIOB.

3. Ilimanupyemble pe3yabTaTbl 00yYeHUs] MO JUCHHUILIMHE, COOTHECEHHbIE ¢ MJIAHNUPYEMbI-
MU pe3yJbTatamu ocBoenusi OIl marucrparypsl

[Ipornecc u3yyeHus AUCUUILTMHBI HANIPaBieH Ha (JOPMHUPOBAHUE CIETYIOMUX 3JIEMEHTOB
kommnetreHmii B cootBeTcTBUU ¢ GI'OC BO, OIl BO u npuoOpeTreHus Cleayomux 3HaHHMH,
YMEHUH, HABBIKOB U (WUJIH) OTIBITA AEATEIHHOCTH:

®opmMupyemasi KOMIeTeH-
s
(ko1 1 (opMYJIMPOBKA)

NapnkaTop nocTukeHust
KOMIIeTeHIIM U
(ko1 1 (oOpMYJIMPOBKA)

Ilepeuenn

IUIAHUPYEMBIX Pe3yJabTaTOB 00y4YeHus

HpO(l)eCCI/IOHaJ'IbeIe KOMIICTCHII MU

[1IK-2. Cnocoben peanu- | U] TIK-2.1 3HaTh:

30BBIBaTh HOBBIC NPUHIHN- | OcymiecTBiasier paboTy ¢ | — KIacCHPUKALUIO  PaJHOTEXHUYE-
1Bl M1 METOBI UCCIIEJOBA- | COBPEMEHHBIMH  HCTOY- CKUX U TeIeKOMMYHHUKAIIHOHHBIX
HUSI COBPEMEHHBIX HMH(O- | HUKaMH HAaY4HO- CHCTeM Iepeadn HH(OPMAIIH;

KOMMYHHKAIIMUOHHBIX CH-
CTEM U CETEeH pa3IUYHBIX
TUIIOB TIE€pe/ayu, pacipe-

TEXHUYECKOH HH(pOpMa-
UM, B TOM YHUCIE C HC-
NOJIb30BaHUEM HH(pOpMa-

OCHOBHBIC TPHUHIUIILI ITOCTPOCHUA
PAAUOTEXHUUYCCKUX U TCIICKOMMY-
HUKAIIMOHHBIX CHUCTCM TICpCaavuun

neneHusi, O0OpadOTKHM W | IIMOHHO- nHpopMaIuu.
XpaHeHus HHPOpMaLUH. KOMMYHUKAIIUOHHBIX Ymers:
TEXHOJIOTHH. — paboTaTh ¢ COBPEMEHHBIMH HCTOY-
HHUKaMHU HaquO-TGXHquCKOﬁ HH-
dbopmaruu, cobupas HUCXOIHBIC
JaHHbIe JUIs (OPMYIHUPOBKU 3a/1a4
nepeaadn HHGOPMAIIHH.
na IiK-1.2 Ymers:
CamMocToATeIbHO OCy- — UCHOJIB30BaTh METOJbl Mepeaadu

ECTBJIACT aHAJIN3 UC-
XOJHBIX JAHHBIX IJIS I10-
CTaHOBKH 3aja4 npodec-
CHUOHAJIBHOHU NEATEIILHO-
CTHU

PaZMOCUTHAJIOB C yYE€TOM HX 0CO-
OCHHOCTEH Ui peuieHus] Hay4dHO-
HCCIIEI0BATENbCKUX 3aau.

NI IIK-1.3
CamocrositensHO hopMy-
JUpYeT 3a1a4u mpogec-
CHOHAJIBHOM JIESITENBHO-

BiaageTh HaBBIKAMU:

IIPUMEHEHHUs] KOHKPETHBIX METOI0B
nepeaayy MHPOpPMaLUH JUIsl perie-
HUs HAay4YHBIX U NPAKTUYECKUX 3a-




®opmMupyemasi KOMIeTeH-

(ko u popmyIHpOBKA)

1078}

NupnxaTop nocTuskeHust
KOMIIETEHIIMH
(koa u popmyIHpPOBKA)

Ilepeuenn

IUIAHMPYEeMBIX Pe3yJbTaTOB 00y4eHUs!

CTH

Jad.

4. O0beM, CTPYKTYpAa U CO/iepPKaAHMe TN CHUTITHHbI

OO0mas TpyA0eMKOCTh JUCHUTUIMHBI COCTABISAET 3 3a4eTHbIe enuHullbl, 108 akan. gaca.
JucnuriuHa peanu3yeTcs ¢ MPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOJIO-
ruii (JIOT), npenocTaBisieMbIX 3JIEKTPOHHON 00pa3oBaTenbHO-UH(OpMAIIMOHHON cpenoi SAplyY

uM. [LT. lemunoBa — Moodle Apl'Y.

Ne Tembl (pa3aesibl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JHUCIUTLTAHBI, £ | BKIIIOYAs CAMOCTOSITE/ILHYIO Pa- | KOHTPOJIsI ycneBaeMo-
HX COo/lep:KaHne 2 00Ty CTYyJI€HTOB, cTH
z U UX TPYI0€MKOCTh ®opMa NpoMeKyTOU-
o (B akaleMHYeCKHX Yacax) HOW aTTecTanuu
(no cemecmpam)
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1 Beeaenne. bazoseie monsatusa | 2 0,25 0,5 1
PagnoTrexHUYECKHUX U Te-
JIEKOMMYHUKALIMOHHBIX
cucreM (PTuTKC). Oco-
OCHHOCTH OECTIPOBOTHBIX
KaHaJIOB CBSI3H
2 Knaccudukanms PTuTKC 2 10,25] 0,5 1
3 OcHoBHble xapaktepuctukn | 2 0,25 0,5 1
PTuTKC
4 PermameHT pagnocBs3y. 2 10,251 0,5 2 |3apmaHue IS CaMOCTOS-
Cranpaptel. [Tpumeps TENBHOI pabOTEI
PTuTKC
5 OddekTs MHOTOTYUYEBOTO 2 105 2 6 |3agaHue aus CaMOCTOS-
pacipoCTpaHEeHHS PaTUOCHT - TEIHHON pabOTHI
HaJIOB. MeXCUMBOJIbHAS HH-
TepdepeHIust
6 dynnaMmeHTanbHbie Teopemel | 2 | 0,5 | 2 6 |3agaHue aus CaMOCTOS-
0 TIPOIYCKHOM CITOCOOHOCTH TEIBHOM pabOTHI
KaHaja
7 Metoapl MOAYNSIINU CUTHA- 2 2 2 1 6 |3amanue I CaMOCTOS-
JIOB TEIBLHOM pabOTHI
8 Mertonp! kogupoBaHusa. Me- | 2 1 2 1 6 |3amaHue Iy CaMOCTOSI-
TOJIBI 3aIIUTHI OT OIMIUOOK TEJIHHON pabOTHI
9 Mertoapl pa3aeneHus KaHa- 2 1151 4 1 10 |3aganue nnst caMocTos-
J10B. MeTo/1bl MHO>KECTBEH- TEIBHOM pabOTHI
HOTO JIOCTYTIa K CpeJie TIepe- Konmoxsuym
JlaYd B MHOTOKaHAIIbHBIX
PTuTKC
10 |Pammopencitapie qTuHUM CBs- | 2 | 1,5 | 2 6 |3aganme Iy CaMOCTOSI-




) TENbHOW PabOTHI
Bceero 8 | 16 3 45

2 2 10,5 33,5 |[Ok3amen
Bcero ¢ 3x3amMeHOM 8 16 5 05| 78,5

Conep:xaHue pa3iesioB U CHUNITHHBI

Tema 1
Bseoenue. bazogvle nonsamus paouomexHudyeckux u meiekOMMYHUKAYUOHHbBIX CUCTEM
(PTuTKC). Ocobennocmu 6ecnpo8ooHbix
KaHAa08 cea3u

1. Onpenenenus:

- PTuTKC

- Pagnocurnanel.

2. O6o6mennas crpykrypHas cxema PTuTKC (Ha3HaueHue 351eMEHTOB).

3. Knnaccudukanus nomex B pajinokaHae: 1o TUILy, 10 BUAY.

4. HaznaueHue u TUIIBI OOPATHOTO KaHaa.

5. Crpykrypnas cxema PTuTKC ¢ auckpeTHbIME cOOOIIeHussMH (Ha3HAYeHUE dJIeMeHTOB). [1o-
HSATUE CKOPOCTH KOJa.

Tema 2
Knaccugpurayus PTuTKC

1. BapuanTts! knaccudukanun PTuTKC:

- [1o pexxumy ucnonb30BaHUs KaHAJA.

- [Io yncny xanaos.

- [lo nasznauenuro unpopmaruu/

- I1o Buny mepenaBaeMbIX COOOIICHUIA.

- [lo MexaHu3My pacnpocTpaHeHHs paJiOBOJIH.
- [Io Ha3HaueHu1O.

Tema 3
Ocnognuvie xapakmepucmuxku PTuTKC

1. Xapakrepuctuku kauecta pabotsl PTuTKC

- UndopmaninoHHO-TEXHUYECKHE.

- KoHCTpyKTHBHO-3KCIUTyaTal[MOHHEIE.

2. JIOCTOBEpHOCTH Iepejaun COOOIICHUH: UTO XapaKTEePU3yeT, OT Yero 3aBUCHUT, YeM XapaKTepH-
3yeTcs IpU Iepeaaye AUCKPETHBIX COOOIICHMH, YeM XapaKTepu3yeTcs MpH Mepefaue Hempe-
PBIBHBIX COOOIICHUIA, TPUBECTU AHATUTUYECKUE BBIPAKEHUS.

3. [IoMeX0yCTOMYMBOCTh: YTO XAPAKTEPU3YET, OT YErO 3aBUCHUT, Y€M KOJMYECTBEHHO XapakKTe-
pHU3yeTcs MpH nepegade CooOIeHUH.

4. TexHuyeckasi CKOPOCTb: YTO XapaKTepU3yeT, KOrjJa MPUMEHHMa, YeM OIpeNesieTcs, B 4eM
U3MepseTCs.

5. 3agepiKka mepeaadr COOOIICHHI: YTO XapaKTEPU3yeT, OT YEeTO 3aBUCHT.

Tema 4
Peznamenm paouocesazu. Cmanoapmet. Ilpumepovr PTuTKC

1. PernameHT paauocBs3u: onpeaeieHue, coiepaHue.



2. Knaccudukanus cnytHukoBbix PTuTKC:

- 110 TUITY UCTIOJIb3YyEMbIX CITyTHHUKOB,

- 110 TUITY PETPAHCIISATOPOB.

3. CrangapTthl 1H(POBOTO TEICBU3NOHHOTO BEIAHMS.

4. I'eorpadus ncmob30BaHUs CTAaHAAPTOB LU(PPOBOTO TEIEBU3NOHHOTO BEIIAHMUS.

Tema 5
Dpexmul MHOCOTYUEB020 pachpocmpanerus paouocueHanos. Mesccumgonvhas unmepgepen-
yusi

1. Pagnoauamnazonbl. OCOOEHHOCTH PACIPOCTPAHCHUS PAIMOBOIH B Pa3IMUHBIX JHAIla30HAX.

2. Oco0eHHOCTH paJOKaHATIOB B CHCTeMax MOOWIBHOU cBsi3u (mudpakuus, pedpakius, pacce-
ssHUE. nHTepdepennus mydeit). 3amupanus (GpeauHr).

3. Monenu paairoKaHaIoB B CHCTEMaX MOOUIILHOM CBSI3U:

- JluckpetHpli kaHa (KaHAJ TIepeIadn JUCKPETHBIX COOOIIEHUH),

- Kanan ABI'lII,

- Kanan Paiica,

- Kanan Penes.

4. Db dexTh MHOTOIYIEBOTO PACTIPOCTPAHCHUS PAIMOBOIIH:

- Ecnu 3anepkka pacrpocTpaHeHus BCexX Jyuel Maia 1o CpaBHEHUIO C JUIMTENIbHOCThIO KaHAIIb-
HOTO CUMBOJIa, TO? MeToapl 60pPHOBI.

- Ecnu 3anmepkka pacnpocTpaHeHusi BCEX JIydeil cpaBHUMA C JUIMTEILHOCTHIO KAaHAILHOTO CUM-
BoJ1a, TO? MeToibl 60PHOBI.

5. IlonsiTe MeXCUMBOILHON UHTEpepeHIMU. [[puunHbl MeXCUMBOIBHON HHTEPPEPEHIIUH.

Tema 6
DynoamenmanbHble meopemvl 0 NPONYCKHOU CHOCOOHOCIU KAHAA

1. Teopema HalikBucTa 0 MakCMMaIbHOW CKOPOCTH MEPEAAUYH TaHHBIX.

2. ®unbTp HaiikBucra.

3. GuibTp TUNA KTPUTOAHATHIA KOCHHYCH.

4. Teopema HaiikBucra asis paarokaHania.

5. CkBo3Hasg AUX kaHana.

6. NmmynbcHbIE XapakTepucTHKH GuinbTpoB HaiikBucTa (MIPUIIOAHATHIA KOCUHYC, KOPEHb KBaJI-
paTHBIN U3 IPUIIOAHITOrO KOCUHYCA).

7. butoBast omrOKa ¥ OTHOILIEHUE CUTHAJ/IIYM (BBIPAXKEHHUS JUIsI OTHOLICHUS CUTHAJ/IIYyM, T'pa-
(UK 3aBHCIMOCTH BEPOSTHOCTH OMTOBOM OMIMOKH OT OTHOIICHUSI CUTHAJI/TITYM).

8. dakTopbI pocTa BEPOSTHOCTH OLIMOKH U CIIOCOOBI MX YCTPaHEHUS ¢ TpaduuecKoi MILToCcTpa-
[AEH 3aBUCUMOCTEHN BEPOSITHOCTH OUTOBOM OIMMOKU OT OTHOIICHHS CUTHAJI/TITY M.

9. Teopema lllenHHOHa-XapTian 0 NpeIeNbHON CKOPOCTH MEpeAaun JaHHBIX. Y CIOBUE €€ puMe-
HEHUS.

10. rpacduyeckas B3auMOCBsI3b apameTpoB Ry /B u Ep /Ny

11. Ilpenen LllenHoHa.

Tema 7
Memoowvt mooynsyuu u 0emoOYIAYUU CUSHATO8

1. O6001IeHHAs CTPYKTYpHAS CXeMa, IPUHIIKIT JEHCTBUS CHCTEMBI CBSI3U C MHOTOITO3UITMOHHOMN
MOJTYJISIIACH.

2. XapaKTepUCTUKU BUJI0B MOAYJISLIUM.

3. Kpurepuu Bp1OOpa BH1a MOAYJISIIAH.

4. AMIUTyiHas MOIYJISLIUS:



4.1. O6miee BeIpaXeHUE CUTHAIIA.

4.2. T'eomeTpudieckoe npecTaBieHne ancamons AM curHainoB

4.3. CTpykTypHasi cxema, MPUHIMUIT AEHCTBUS ONTHUMAJIbHOIO KOT€PEHTHOTO JIEMOJTYJIs-
Topa AM curxanon

4.4. 3aBUCUMOCTBH BEPOSITHOCTH CUMBOJIbHON OmMOKH Pr OT oTHOmeHust Ej /No mpu KO-
TEPEHTHOU JEMOAYJISILIMM MHOTOIO3UIIMOHHBIX AM cUrHanoB

4.5. BeposiTHOCTh OMTOBOM OMIMOKH

4.6. CnexrpanbHast 3 (HEeKTUBHOCTh aMILTUTYAHON MOy ISIIUN
5. ®a3zoBas MoAyIALMS

5.1. OOuiee BeIpa)kxeHUE CUTHATIA. DHEPrUsl CHMBOJIA

5.2. TeomeTpuueckoe TpEACTaBICHUE B BUIE CUTHAJIBHBIX CO3Be3nui aHcamOmst M
CUTHAJIOB IPU Pa3INMYHbIX 3HAYEHUsAX M

5.3. Mopnynstop ®M-2 cUrHANOB: CTPYKTYypHas cXxeMma, IPUHILIMI JACHCTBHS, BPEMECHHbBIC
JUarpaMMbl

5.4. Moaynstop ®M-4 (KOM) curnanoB: CTpyKTypHas cxema, IPUHITUIT IeHCTBHS, Bpe-
MEHHBbIE AHarpaMMbl

5.5. Mopynarop ®M-8 cuUrHaioB: CTPYKTypHasi CXemMa, MPUHLUIN JI€UCTBUSA, CUTHAIIBHOE
CO3BE3UE

5.6. CTpykTypHas cxeMa, NPUHIUI JEHCTBUS KOTEPEHTHOTO AEMOAYJIATOpa
OM-4 curnanos

5.7. AATOPUTM ONTHUMAJIBLHOTO OIICHWBAHUA (ha3bl MPUHATOTO CHUTHAIBHOTO BEKTOpA.
CrpykTypHas cxema, NPUHIMI JEHCTBUS KOTEPEHTHOTO JIEMOAYJSTOPA MHOTOMO3UIIMOHHBIX
OM curHajioB, peau3yIoIIero ajJropuT™M ONTUMAIbHOIO OLEHUBAaHUS (Da3bl MPUHSATOTO CHUT-
HaJIbHOTO BEKTOpA.

5.8. 3aBUCHMOCTh BEPOSITHOCTH CHMBOJIbHOW OmMOKU Pg OT oTHOmeHus: Ep /No ipu KO-
TEPEHTHOM JEMOIYJISLUA MHOTOITO3UIMOHHBIX @M cUrHanos
6. AMIIATy 1HO-(hazoBast MOYJISIIHS:

6.1. O061Iee BbIpaXeHNE CUTHAIA.

6.2. CurnansHoe co3Be3aue 11 AM-OM curnanos ¢ M=4

6.3. Curnanbuble co3Be3aus 1t AM-®M curnanos ¢ M=8

6.4. CurnanpHble co3Be3ausi mpsiMoyroiibHON (opmbl KAM cHUrHamoB: IITPUXOBBIMH
JMHUSAMH YKa3aHbl TPAHUIbI CUTHAJIBHBIX CO3BE3/IUN JUIsl pa3iuuHbIX M

6.5. CTpykTypHas cxeMa, NpuHIUN AericTBUs Moayisitopa KAM curnanos

6.6. CTpyKTypHas cxema, IpUHIIUN ASHCTBUS KorepeHTHoro Aemoayistopa KAM curna-
JIOB

6.7. BeposTHOCTH OMMOKH NP KOTepeHTHOM nemoaynaunu KAM curnaios.

6.8. DHepreTU4ecKuil BBIUTPBINI, oOecrieunBaeMblii ancambiem AM-®OM curHajaoB 1o
OTHOIICHMIO K aHcamOr0 @M cUTrHAIOB, A pa3IMYHbIX 3HAYCHUN M.

6.9. CpaBHeHue criekTpaibHOU dhhexTuBHOCTH aHcaMOert AM-®M u @M curHanos.
7. HacToTHAast MOLYJISALIMA:

7.1. Ob1ee BeIpaXeHHUE CUTHANIA. DHEPTHS CUMBOJIA

7.2. CTpyKTypHas cxema, IPUHLMN JeUCTBUS MOIyJsiTopa M-no3uinoHHeiXx UM curha-
JIOB

7.3. KoadduipeHT B3auMHOM KOPpESIIUK CUTHATIOB U3 aHcaMmOiiss UM curnanos. Ycio-
BH€ OPTOTOHAJIBHOCTU CUTHANIOB K3 aHcamOist UM curnanoB. COOTHOLIEHHE MEX]Ty YaCTOTHBIM
WHTEPBAIIOM 2f; MEXIY JBYMS COCETHUMH YaCTOTHBIMU MO3UIUSAMU U JITUTEIBHOCTHIO CHMBOJIA
T

7.4. CTpyKTypHas cXeMa W IpPUHLIMI JEHCTBUS KOTEPEHTHOro Jemonyisaropa M-
MMO3ULIMOHHBIX 3KBUIUCTAHTHBIX CUTHAJIOB

7.5. 3aBUCUMOCTH BEPOSITHOCTH CUMBOJIbHOM OomHMOKKU Pg OT oTHOIIeHus Ep /No Ipu Ko-
TEePEHTHOU NeMOAy s M-no3ulinoHHBIX UM curHamoB (pe3ysibTaThl YUCICHHOTO HHTETPUPO-



BaHWMs). ['paHUIBI 3aBHCHMOCTEH BEPOATHOCTH CUMBOJIbHOW OMMOKU Pr OT oTHOIIeHUs Ep /No
IIPU KOTEPEHTHOM AeMonysinuu M-no3unuoHHbIX UM curHanos.

7.6. CBsi3b MEXIy CUMBOJBbHON Pg 1 OMTOBOU Pj OMIMOKaMH MPU KOTEPEHTHOW JAEMOJTY-
Januu M-no3uinoHHeIX UM curaanos.

8. HexorepenTHas nemMonymsiusi opToroHaiabHbIXx UM cUrHaioB:

8.1. CooTHOIIEHHE MEXIY YAaCTOTHBIM MHTEPBAJIOM 2f; MEXIY IBYMs COCEIHHMHU Ya-
CTOTHBIMH TIO3UITUSMH M JJIUTEITBHOCTHIO CUMBOIA Ty . MUHUMAaNBHBIA YaCTOTHBIN UHTEPBAN 2fy
MEXIy JBYMS COCEAHUMHU YaCTOTHBIMU MO3ULIUSIMH U ITTUTEIBHOCTBIO cUMBoOIa T .

8.2. CTpyKTypHas cxema ¥ MPUHITUIT JeHCTBUSI ONITUMAIBHOTO (B CMBICIIC KPUTEPHS MaK-
CHUMAJILHOTO TMPAaBIONOA00MS) HEKOTEPEHTHOTO JAEMOAYISATOpa M-TTO3UIIMOHHBIX YKBHUIMCTAHT-
HbIX UM curuanos.

8.3. O000mIeHHas! CTPYKTypHasi CXeMa M MPUHIHUI JEHCTBUS HEKOTEPEHTHOTO JEMOTYJIsI-
topa UM curnanos c mmudpoBsiM Oypre-niporeccopom.

8.4. 3aBUCUMOCTH BEpOSITHOCTU CUMBOJIBHOM OIMOKU PE 0T oTHOIIEHUs Ey/No ipu Kore-
PEHTHOM M HEKOTE€PEHTHOM JeMOy s M-no3uninoHHbIx UM curnanon

8.5. 3aBHCHMOCTH BEpOSITHOCTH CUMBOJIbHOM omMOKku Pg oT oTHoueHus Ep /No npu He-
KOT€PEHTHOU aemMoaysauuu M-no3unnoHHbix UM curnaiion

8.6. CnektpanbHas 3¢(HeKTUBHOCTE Rj /W KOTepeHTHOro opToroHaibHOro UM curnana B
MIPEATIONOKEHUH, YTO TAKOW CUTHAJ 3aHUMaeT rmosocy 9actoT 1/(27Ts) wm 1/Ts
9. HempaouyuoHtsie 810bl YaCMOMHOU U az080t MOOYIAYUU:

9.1. OOmue cBeneHUS.

10. KBagparypnas ®M co caBurom:

10.1. OO1m1ee BbIpa)KEHUE CUTHAJIA.

10.2. BpemenHbIe quarpaMMel, 1uarpaMMa (pa3oBbIX MEpexo0B MpHU KBajaparypHoii M
CO CIIBUT'OM.

10.3. CtpykTypHas cxema, IpUHIUN JeHCTBUSA KOTE€PEHTHOIO AEMOAYJIIATOpA
®OM-4 curHajioB cO CIBUTOM.

10.4. CpaBHEHME CIEKTPAIBHBIX CBOMCTB M XapaKTEPUCTHK ITOMEXOYCTONUYNBOCTH IIpHE-
Ma CUTHAJIOB C KBajipatypHoid @M co cIBUTOM U CUTHAJIOB ¢ KBagpaTypHoid M.

11. YacroTHas MOAYJSALUS C MUHUMAJIBHBIM CJIBUTOM:

11.1 . I moaxoxn. BelpaxkeHus 1 BpEMEHHbIE JUarpaMMbl JJIsl KBaApAaTyPHBIX COCTABJISIO-
mux. /lnarpamma ¢a3oBbix nepexonoB npu UM ¢ MUHUMANbHBIM CABHTOM.

11.2. II mogxoxn. Yactotel curnana. O01iee BeIpakeHUEe CUTHANIA. J[Ba BBIpa)KEHUS CHUT-
Haya B 0oJiee KOMITAKTHOU (hopme.

12. ®opmupoBanne UM curnana ¢ MUHUMaJIbHBIM CIBUTOM:

12.1. Ilpu I nmogxone. CTpyKTypHas cxeMa U IPUHLMII JeicTBUSA Moayaropa UM curna-
JIOB C MUHUMAJIbHBIM CIABUTOM.

12.2. Ilpu II nogxoxe. Ilpunuun aevicreus moaynaropa UM curHanoB ¢ MUHUMaJIbHbIM
CIABUTOM.

13. demonynsiiust UM curHaiaoB ¢ MUHUMAIbHBIM CIBUTOM:

13.1. TIpu I nonxoxe. CTpyKTypHas cxeMa U NPUHIUIN JEHCTBUSA KOTEPEHTHOIO JEMOIY-
aaropa UM cHUrHajgoB ¢ MUHMMAaJIbHBIM CABUIOM. XapaKTEPUCTUKU IIOMEXOYCTONYMBOCTH IIPU
KOTE€pEeHTHOU AeMony i UM CUTrHamoB ¢ MUHMMAJIbHBIM CABUIOM IO CPAaBHEHUIO C XapaKTe-
puctukamu KOM curnanos.

13.2. ITpu Il moaxone:

- AJTOpPUTM KOTE€pPEHTHOW AEMOIYJISIIIMU CUTHAIOB ¢ ABoM4yHOM UM ¢ mocum-
BOJIbHBIMH PEIICHUSMH Y€pe3 KK bl UHTEpBAT 1.

- HexkorepeHTHBINM alNropuTM AEMOAYIISALUN: CTPYKTYpHAsl CXeMa U NPUHLIKI ACH-
CTBUS KOT€PEHTHOro aemonayistopa UM CUrHaJOB ¢ MMUHMMAJIbHBIM CIBUIOM, PEAIM3yHOLIAs
aBTOKOPPEISALIMOHHBIN aJlTOPUTM C 3aJiep>KKoi Ha 27 .

13.3. DHepreTuueckue notepu AeMoaysiuud YM CUTrHaJIOB ¢ MUHUMAJIbHBIM CIIBUTOM C
IIOMOUIBIO YACTOTHOI'O JUCKPUMHHATOPA IO OTHOLIEHUIO K KOT€PEHTHON AEMOAYJISAIUH.



13.4. DHepreTuyeckue MoTepyu MpPU HEKOTEPEHTHOW JEMOIYJISIIUUA C aBTOKOPPEIAILIMOH-
HBIM npeoOpazoBaHreM UM CHUTHANIOB ¢ MUHUMAJIbHBIM CABUIOM IO CPAaBHEHHIO aHAJIIOTUYHBIM
AITOPUTMOM JIEMOIYJISILIMU CUTHAJIOB ¢ OTHOCUTENIbHOU KDM.

14. CnektpanbHble XapakTepucTuku YM CUTHAIOB ¢ MUHUMAJIbHBIM CIBUTOM:

14.1. CnektpanbHble XapakTepUCTUKH UM CUTHAIOB C MUHUMAaJIBHBIM CJBUTOM I10 CpPaB-
HEHHUIO C CUTHajaMu ¢ kBaaparypHoi @M u ¢ kBagparypHort @M co caBuUrom.

15. CpaBHeHue xapaktepucTuk UM cUrHamoB ¢ MUHUMAJIBHBIM CABUTOM C XapaKTEPUCTHUKAMU
CUTHAJIOB ¢ KBaaparypHod @M u apyrux nsondyHsix UM curnaios.
16. OpToroHaipHast MOIYJISIIUS C YaCTOTHBIM pazaenenueMm (OFDM):

16.1. Cyrs OFDM. OO1iee BeIpaskeHHE CUTHAIA HA 7-OM UHTEpBAJIE.

16.2. Beipaxxenue 11 komruiekcHo# orubatromeir OFDM curnana B HempepbIBHOM U
JUCKPETHOM BPEMEHHU.

16.3. CtpykTypHas cxema 1 NpUHIUI AeHCcTBUS cucTembl cBsizu ¢ OFDM curnanamu, B
KOTOPOH 117151 X (popMupoBaHUs U 00pabOTKU UCTIONB3YIOTCS anroputmbl BI1IO/OBIID.

16.4. Xapakrepuctuku OFDM curnanoB: pazHoc 4aCTOT, CyMMapHas 1oJjioca 4acToT,
3aHMMaeMasi M HeCcyllluMHU, yJelIbHas CKOPOCTh Iepeaayn, CIIEKTPaabHas INIOTHOCTh MOLIIHOCTU
KoMIutekcHoM orubarorieit OFDM curnana B ciiy4ae UCIIOIB30BaHUS B KOKIOM CyOKaHaJIe CUT-
HaJIbHBIX CO3BE3AMM C HYJIEBBIM CPEIHUM 3HAUEHUEM, JUCIIEPCUSI CUTHAJILHOTO CO3BE3/IHS.

17. MeTonbl MOIYJISIIMU C PACHIMPEHUEM CIIEKTpa:
17.1. UcxoaHble MOIOKEHUS:
- Buael Mogynanmm ¢ paciiMmpeHreM CIeKTpa.
- OTHOILIEHNE YHEPTUH CUTHAJIA, TPUXOsIIeiicss Ha OUT cooOmieHus, £, K 0JIHO-
CTOPOHHEH CMEKTPaTHLHOM MUIOTHOCTH SKBUBAJICHTHOTO IITyMa IMOCJIE CKAaTHs CieKTpa (0OIuit
cllydail u cirydai, Korjia MOIIHOCTb TOMEXH P; HAMHOTO 0OJIbIlIe MOIIIHOCTH TEIJIOBOTO IIyMa
No).
- 'padmueckas wutrocTpanus mporecca ocinadiIeHus IoMeXu Mpu 00paboTke
CUTHAJIOB C PACIIUPEHHBIM CIIEKTPOM.
18. IlpssmMoe pacmpeHue ceKTpa:
18.1. O6o0ImeHHas: CTPYKTYpHAsi CXeMa M MPUHIINAI IeHCTBHS TEpeIatoIeid YacTH CH-
CTEMBI CBSI3M, UCIIOJIB3YIOLIEN CUTHABI C IPSMBIM PacIIiPEHUEM CIIEKTpa.
18.2. BoipaxkeHue 1Jis CUTHaJIa Ha BBIXOJI€ MOJyJsiTopa 1-if cTyneHu.
18.3. BeipaxkeHue [j1sl CUTHAJIa Ha BBIXOJIE€ MOJYJIATOpA 2-U CTYTIEHH.
18.4. BoipaxkeHue 1Jisl BBIXOJHOTO CUTHAJIa MepeaaTunKa.
18.5. O6001IeHHasI CTPYKTYpHAs CXeMa U IPUHIIUIT ASHCTBHS MPUEMHON YaCTH CUCTEMBI
CBSA3H, MCIOJIB3YIOIIEH CUTHAJIBI C MIPSMBIM PACIIMPEHUEM CIIEKTpA.
18.6. BoIpaxkeHus 11 BBIXOJJHOT'O CHTHAJIA TI0JIOCOBOTO (PUIIBTpa MOCIIE COKATHSI CIIEKTpPa
BXOJIHOTO CHTHAJIa IIPU OTCYTCTBUU U HAIMYWHU KECTKOM BPEMEHHON CUHXPOHHU3ALMU MOYJIH-
pytouieit u onopnoit IICII.
18.7. IIpuMep MCmoIb30BaHMS MIPSIMOTO PACIIMPEHUS CIIEKTPa, KOraa JAJIsl Iepeaadyd CUM-
BOJIOB COOOILIEHUS UCTIONb3yeTcst ABonuHass OM:
- CnexrtpanbHas miotHocTh [ICII.
- Bemrpsim npu 00paboTke, obecrednBaeMblii CUTHAIOM € TIPSMBIM PAaCIIMPEHH-
€M CIEeKTpa.

19. IIporpammuas nepecTpoiika padoueit 4aCcTOTHI:

19.1. I'padmyeckas uiIroCcTpaIus 3aKk0Ha H3MEHEHHS 9YaCTOThI HECYIIICH.

19.2. O6001meHHast CTpyKTypHasi CXeMa M MPUHLUI ASHCTBHS Mepejaroieii YacTu CH-
CTEMBI CBSI3H, UCTIOIB3YIONIECH CUTHAIBI C TPOrPAMMHOM MEPEeCTPONKON paboydeil 4aCTOTHI.

19.3. BolpaxkeHue AJisl CUTHaJIA Ha BBIXOJIE MPeoOpazoBaTess YaCTOThl BBEPX (IIepearo-
11ast 9acTh).

19.4. O6001IeHHAsI CTPYKTYpHAs CXeMa U IPUHIIUIL ASHCTBHS MPUEMHON YaCTH CUCTEMBI
CBSI3H, MCIIOJIb3YIOIICH CHUTHAJIBI C MPOTPAMMHOM TIEPECTPOKON pabodeit 4acTOTHI.



19.5. Beipaxxenue 11l CHTHaJIa Ha BBIXOE MPeoOpa30oBaTeIsl YaCTOThI BHU3 MTPH OTCYT-
CTBUU U HAJIMYHMH KECTKOW BPEMEHHOM CUHXpOHU3alUU Moayupytomieit u onopuou [TCIT
(mpuemHas yacth). Heobxoammoe yciaoBue CkaTusi BXOJJHOTO CUTHAIA PUEMHHUKA.

20. CriektpanbHble XapakTepucTuku YM CUTrHaIOB ¢ MUHUMAJIbHBIM CABUTOM:

20.1 CnekTpasibHble XapakTepucTUku YM CUTHAJIOB ¢ MUHMUMAJIbHBIM CIIBUTOM IO CpPaB-
HEHHUIO C CUTHajaMu ¢ kBaaparypHoi @M u ¢ kBagpatypHort @M co caBuUrom.

21. CpaBHeHue xapakTepucTUK UM CUTHAIOB ¢ MUHUMAJIBHBIM CIBUTOM C XapaKTEPUCTHUKAMH
CUTHAJIOB ¢ KBaaparypHod @M u apyrux n1sondHslx UM curnaios.
22. OpToroHanbHas MOAYJIAIUS ¢ YaCTOTHBIM pazaeneHuem (OFDM):

22.1. Cyts OFDM. OO01iee BeIpaskeHUE CUTHAIA HA 7-OM UHTEpBAJIC.

22.2. Beipaxkenue 11t KomiuiekcHou orubatomeir OFDM curnana B HeNpepbsIBHOM U
JUCKPETHOM BPEMEHHU.

22.3. CTpyKTypHasi cXeMa U MPUHIUIT JeUCTBUA cucTeMbI cBa3u ¢ OFDM curnanamu, B
KOTOPOH 17151 X (popMuUpoBaHUs U 00pabOTKU UCTIONB3YIOTCS anroputMsl BI1®/OBIID.

22.4. Xapaktepuctuku OFDM curHanios: pazHoc 4aCTOT, CyMMapHas 1oJjioca 4acTor,
3aHMMaeMasi M HeCcylluMHU, yJelIbHas CKOPOCTh Iepeaaydn, CIIEKTPaabHas INIOTHOCTh MOLIHOCTU
KoMIutiekcHoM orubarorieit OFDM curnana B ciiy4ae UCIOIB30BaHUS B KOKIOM CyOKaHaJIe CUT-
HaJIbHBIX CO3BE3AMM C HYJIEBBIM CPEIHUM 3HAUEHUEM, JUCIIEPCUSI CUTHAJILHOTO CO3BE3/IHS.

23. MeToabl MOIYJISIIAU C PACIIMPEHUEM CIIEKTpa:
23.1. icxoaHbl€ MOT0KEHHUS:
- Buael Mogyanmm ¢ paciiMpeHreM CIeKTpa.
- OTHOLIEHNE SHEPTUH CUTHAJIA, TPUXOsIIeiicss Ha OUT cooOmieHus, £, K 0JTHO-
CTOPOHHEH CMEKTPaTbHOM MUIOTHOCTH 3KBUBAJICHTHOTO IITyMa IMOCJIE CKATHS CieKTpa (0OIui
cllydail u cirydai, Korjia MOIIHOCTb TOMEXH P; HAMHOTO 0OJIbIlIe MOIIIHOCTH TEIJIOBOTO IIyMa
No).
- 'padmueckas wurocTpanus mporecca ocinadieHus IoMeXu Ipu 00paboTke
CUTHAJIOB C PACIIUPEHHBIM CIIEKTPOM.
24. IIpsamoe pacuiMpeHue CeKTpa:
24.1. O6006meHHas CTPYKTYpHAsl CXeMa ¥ MPUHIIAI ISUCTBUS TIEPEIaoIIeid YacTH CH-
CTEMBI CBSI3H, UCIIOJIB3YIOLIEH CUTHAIBI C IPSMBIM PacIIiPEHUEM CIIEKTpa.
24.2. BelpaskeHue AJIsl CUTHaja Ha BBIXOJI€ MOJyJIsiTopa 1-if cTyneHu.
24.3. BelpakeHue ISl CUTHAJIA Ha BBIXOJI€ MOJYJIATOPA 2-1 CTYTIEHH.
24.4. BeipaskeHue )11 BBIXOJTHOTO CUTHaIa nepeaaTunKa.
24.5. O6001IeHHas CTPYKTYpHAs CXeMa U MIPHUHIIUIL JCHCTBHS MPUEMHON 4aCTH CUCTEMBI
CBSA3H, MCIOJIB3YIOIIEN CUTHAJIBI C MIPSMBIM PACIIMPEHUEM CIIEKTpA.
24.6. BripaxkeHust U1 BBIXOJHOT'O CHTHAJIA TI0JI0COBOTO (PUIIBTpA MOCIIE CHKATHSI CIEKTpa
BXOJIHOTO CHTHAJIa IIPU OTCYTCTBUU U HAIMYHHU KECTKOM BPEMEHHON CUHXPOHU3ALMU MOYJIH-
pytouieit u onopnoit TICII.
24.7. Ilpumep UCTI0JIb30BAHUS IPAMOTr0 PaCIIMPEHUS CIIEKTPa, KOraa JUIsl Iepeaayu CUM-
BOJIOB COOOILIEHUS UCTIONb3yeTcst ABonuHass OM:
- CnexrtpanbHas miotHocTh [ICII.
- Bemrpsim npu 00paboTke, obecrednBaeMblii CUTHAIOM € TIPSMBIM PAaCIIMPEHH-
€M CIEeKTpa.

25. TIporpammHas nepectpoiika pabodeil 4acTOTHI:

25.1. I'padmueckas WTIOCTpAIUs 3aKOHA M3MEHEHHS 9aCTOThI HECYIIICH.

25.2. O6o01ieHHas CTpyKTypHasi cXema M MPUHIIUIT ASHCTBHS MepeJaroIeii YacTu CH-
CTEMBI CBSI3H, UCTIOIB3YIONIECH CUTHAIBI C TPOrPAMMHOM MEPEeCTPONKON paboydeil 4aCTOTHI.

25.3. BrIpaxkeHue 1J1s1 CUTHaJIa Ha BBIXOJIE MPeoOpazoBaTess YaCTOThI BBEpPX (IIepearo-
11ast 9acTh).

25.4. O6001IeHHAas CTPYKTYpHAs CXeMa U IPHUHIIUIL JSHCTBHS MPUEMHON YaCTH CUCTEMBI
CBSI3H, MCIIOJIb3YIOIICH CUTHAJIBI C MPOTPAMMHOM TIEPECTPOKON pabodeil 4acTOTHI.



25.5. BeipaxkeHue /Uil CHTHAJIa Ha BBIXOE MPeoOpa30oBaTeIs YaCTOThl BHU3 MIPH OTCYT-
CTBUU U HAJIMYMH KECTKOM BPEMEHHOM CUHXpOHHU3aUU MoAyupytomieit u onopuoi [TCIT
(mpuemHas yacth). Heobxoamumoe yciaoBue CkaTusi BXOJHOTO CUTHAIA MPUEMHHUKA.

Tema 8
Memoodwbl koouposanus. Memoow 3auumel om owub0oK

1. MeToapl KOOupOBaHUs
1.1. llenu BBeEHHUS KOJUPOBAHMUSI.
1.2. IlomexoycroilunBble KOABL: 3a7ja4ul KOJa; CBOMCTBA XOPOLIETO KOJa.
1.3. Komnpomucce Mex1y CBOMCTBAMH KOJA.
1.4. OcHOBHBIE XapaKTEPUCTUKH KOJA.
1.5. [ToMexoyCTONYMBBIE KOJIBI:
- 0JI0KOBBIE (JTMHEHHBIE, IIMKITHYECKUE),
- KacKaJHble,
- peleTyarsle,
- CBEpTOYHBIE.
1.6. ITomexoycTOWUYNBBIE KOJIBI:
- CHCTEMaTHYEeCKHE,
- HECUCTEMATHUECKHUE.
1.7. Ilpenmy1iecTBa U HETOCTATKUA OJIOKOBBIX KOZOB.
1.8. IIpenmyiiecTBa 1 HEAOCTATKU CBEPTOYHBIX KOJIOB.
2. MeTos! 3a1muThl OT OMINO0K
2.1. Ctpareruu 60pb0BI C OIIMOKAMU:
- 0OHapy’KeHue OMO0K+ aBTOMaTHUECKH 3aIpoc 3ampoc MOBTOPHOI nepeaayu,
- 00HapyKeHHe OMMO0K+ aBTOMAaTHIECKOE 0TOpAaChIBAHUE OLTHOOK,
- oOHapyKeHHe OMMOOK+ UCTIPABICHHUE OIITHOOK.
2.2. Opranu3anus CBsI3U C MOATBEPKACHUEM (C rpaguuecKor WILTIOCTpaIMeit).
2.3. MeTons! 3amuThl OT OIIHOOK:
- COKpBITHE OIIUOOK,
- 3aIIpOC Ha MOBTOPHYIO nepenady (ARG):
- 3aIpOC C OCTAHOBKAMH,
- HenpepsIBHBIN 3anpoc ARG ¢ BO3BpaToOM,
- HenpepbIBHBIN 3a11poc ARG ¢ BBIOOPOYHBIM ITOBTOPEHUEM.
- - IpsiMoe HcTpasiienne omuook (FEC),
2.4. PaznoBuanoctu ARG:
- ARG ¢ ocTaHOBOM M OXuJaHuEM (C rpadhuuecKoi WIUTIOCTpaIueit),
- ARG c Bo3BpaToM N KaapoB (¢ rpaduyecKoil HIUTIOCTpanuen),
- ARG ¢ n3buparenbHbIM TOBTOpEHUEM (C TpaduuecKoi WITIOCTpaIuei).
2.5. CpaBHEHHE METOJIOB KOPPEKIIUU OLIMOOK: MPsIMOTo uchpasiieHus omuook (FEC) u
3ampoca Ha oBTOpHYIo nepenauy (ARG). Henocratku npsimoro ucnpasienus omunook (FEC) u
3arpoca Ha IOBTOpHYIO nepenauy (ARG). Haumyuimmii BapuaHT 3aIlUThl OT OIMIMOOK.

Tema 9
Memoowi pazdenenusn kananos. Memoowvl MHOICECMBEHHO20 OOCMYNA K cpede nepeday 8 MHO-
eoxananvHuvix PTuTKC

1. 3agaya MHOXECTBEHHOIO IOCTyIa. MeTo/Abl pa3eieHus] KaHaJOB:

2. MHOEeCTBEHHBIN JOCTYII C TPOCTPAHCTBEHHBIM pa3/ieicHueM KaHalioB (SDMA):
- CYIIHOCTh METOa ¢ TpaUuecKuM MOSICHCHUEM,
- pazaensieMblii pecypc,
- IpUMEpbI MPUMEHEHUS,
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- HEJJOCTaTOK.
3. MHO>XECTBEHHBII TOCTYTI C YaCTOTHBIM pa3jiefieHrueM KaHanoB (FDMA):
- CYIIHOCTh METO/a ¢ TpauyeCKUM MOSICHEHUEM,
- pa3zernsieMsli pecypc,
- IpUMEPHI IPUMEHEHUS,
- IPEeUMYILECTBA U HEJIOCTATKH.
4. MHOECTBEHHBIN JOCTYII C BpEMEHHBIM pa3ziesicHreM KaHanoB (TDMA):
--CYIITHOCTh METOJIa ¢ TpaUUeCKUM TOSCHEHHUEM,
- pazaensieMblid pecypc,
- IPUMEPHI IPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKH.
5. MHOeCTBEHHBIN JOCTYI € KOJOBBIM pa3zencHueM kaHanoB (CDMA):
- CYIIHOCTh MeTOa ¢ rpaduuecKuM MOSICHEHUEM,
- pa3zeinsieMsli pecypc,
- IpUMEPHI MPUMEHEHUS,
- IPEeUMYILECTBA U HEJIOCTATKH.
6. Paznenenne kaHajaoB Mo opToroHabHBIM HecymuM (OFDMA):
- CYIIHOCTh METO0/1a C rpa)uIeCKUM MOSICHEHUEM,
- pazaensieMblil pecypc,
- IPUMEPHI IPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKH.
7. COBMECTHOE UCII0JIb30BAHNE METOJIOB pa3JIeeHHsI KaHaJIOB B cTanaapre GSM.
8. COBMECTHOE MCIOJIb30BaHUE METOJIOB pa3/iesieHus KaHalloB B crangapte UMTS.
9. MeTtonas! nocTyna K o01Iei cpese nepeaayu:
9.1. Meton ciyuaiinoro nocryna (Aloha):
- CYIIHOCTbh METO/A,
- IPUMEPHI PUMEHEHUS,
- HEJJOCTaTOK.
9.2. MeTon ciaydaifHOTO JOCTyIa ¢ KOHTpoJsieM Hecytieit (CSMA):
- CYIITHOCTh M CTPYKTYpHas CXeMa METO/1a.
9.3. Meroa ciy4aifHOro A0CTyna ¢ KOHTPOJIEM HeCylleld W OOHapy>KEHHEM KOJUTU3HM
(CSMA/CD:
- CYIIIHOCTh U CTPYKTYpHas CXeMa METO/1a.
9.4. Merox ciydallHOrO JOCTyHa C KOHTPOJIEM HECylled W Hu30eraHueM KOJUIM3UN
(CSMA/CA):
- CYIITHOCTh M CTPYKTYpHAs CXeMa METO/1a.
9.5. Meton ¢ nepenaueit Mmapkepa (Token Passing):
- CYIITHOCTh U CTPYKTYpHasi CXeMa METO/1a,
- TOCTOMHCTBO METO/1a.

Tema 10
Paouopeneunvie nunuu ceazu

1. HazHauenue, NpuHIUI JeHCTBUS, QYHKIMOHAIbHAS CXeMa PalioOpesIeHHON JIMHUY CBSI3H.
2. Tunbl paanopeneHbIX TUHUN CBS3U:

- PPJI npsamoit BugumocTu,

- tponiocepusnie PPJI.

3. Cxema nocTpoeHusi, IpUHIUI ASHCTBUS PaIUOPEIEHHOMN JINHUU CBS3H NPSIMON BUJUMOCTH.
4. Ogun nponet PPJI:

- IPUHUUII T1EUCTBUS,

- CTpYKTypHasl cxema,

- YpaBHEHHUE IIepeaayn,
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- opMyIIBI TSI pacyeTa moTepb MOIIHOCTH Ha mipoJiete PPJI: mocTosHHBIX (IOTEpH B CBOOOI-
HOM IIPOCTPAHCTBE U MOTEPH B aHTCHHO-(PUIEPHOM TPAKTE) U AOMOTHUTEIbHBIX,

- MOIIIHOCTh CUTHAJIa Ha BXOJI€ MPUEMHUKA C YYETOM OcabiieHus! CUTHaja

5. Ilpuemnas yacTh OKOHeuHOTo perpancistopa PPJI, cogep:xariero tenedOHHbIN U TeNeBU3H-
OHHBIN CTBOJIBI:

- IPUHLHII 1EUCTBUS,

- CTpYKTypHas cxema.

6. YcioBus HopMasibHOTrO Kadectsa cBa3u B PPJI B Teuenne 99,9% BpemeHu B COOTBETCTBUHU C
HopMmamu EnnHol aBToMatn3upoBanHoi cuctemsl cBs3u (EACC):

- U1t TeNe()OHHOTO CTBOJIA,

- 17151 TEJIEBU3MOHHOIO CTBOJIA CTBOJIA.

7. BnusiHME 3aMUpaHUll CUTHAJIA HA Tpacce Ha yCTOWYUBOCTH CBA3U B PPJI. MuHuMansHo nomy-
CTHMasl BeTMYMHA MHOKUTENS ocnabienust B PPJI: ansa tenedonnoro crona, ast TeneBU3HOH-
HOT'O CTBOJIA.

8. Kpurepuii ycroitunboctu cBsizu B PPJI. [IpumMep pacueta BpeMeHU yXyIILICHHS CBSI3U.

9. 3amupanus curnana Ha nposere PPJI: rpaduyeckoe nosicnenue, MuHMManbHas 30Ha Opene-
TS

10. Pedppakuus u cyOpedpakuust paanooid B PPJI: mpuunHbel BO3HUKHOBEHHs, TpauuecKoe
MOSICHEHHUE, TTOCIIeICTBH pedpakiuu u cyopedpakiuu, crocod 60pb0bI ¢ cyopedpakiuei.

11. NnTepdepeHimorHble 3aMUpaHus CUTHana Ha mnpoiere PPJI: MexaHW3M BO3HHKHOBEHHS,
rpaduyeckue MoSCHEHUs, BpeMsi HHTePPEPEHLIHOHHOTO 3aMUpPaHUSI.

12. 3aMupanusi, BbI3BAHHBIE PACCESIHUEM 3JIEKTPOMArHUTHOM SHEPIUU B J0XKJE: 3aBUCHUMOCTh
MIOTEPb, BBI3BAHHBIX 3aMHUPAHUSAMH B JOXKJE, OT MHTEHCUBHOCTH JOXKAS JUISl Pa3JINYHbIX JJIMH
BOJIH.

13. YacToTHO-pa3HECCHHBIN MPUEM: Ha3HAYCHHE, CTIOCO0 peaTn3alinm.

14. TIpocTpaHCTBEHHO-pAa3HECEHHBIN NpHEM: Ha3zHaueHHe, CIIOCO0 peanu3aiuu, rpaduyueckoe
MTOSICHEHHE.

15. llymsl B TenedonHoM kaHane PPJI: TemnoBble 1IyMBl, IIyMbl, BEI3BaHHBIE HETUHEHHOCTBIO
TpakTa. [Ipupo/1a BO3HUKHOBEHHS IIIyMOB.

16. McTouHnKH TEIIOBBIX IIYMOB B Kackajax nepenardynka u npuemHuka PPJI (mosicuuts ¢ no-
MOILbIO CTPYKTYPHBIX CX€M IepeAaTyuka U mnpuemHuka). CymMmapHas MOUIHOCTH TEIJIOBOTO
nryMa nepegardyrka. CyMMapHasi MOIITHOCTD TEIJIOBOTO IIIyMa PUEMHHUKA.

17. IlepexonHbie UIyMbl, BBI3BAHHBIE HEJTMHEUHOCTHIO aMIUIUTYIHOM XAapaKTEPUCTUKU TPYIIIO-
BOT'0 TPaKTa (MOSICHUTH C MIOMOUIBIO CTPYKTYPHOH CXEMbI IPYINIIOBOIO TPaKTa U €ro JAWHaAMHYe-
CKOM XapaKTEPUCTHKH ).

18. Ilepexoanbie HIyMbl, BbI3BaHHBIE HeJMHEWMHOCThI0O PUYX BhICOKOYacTOTHOro TpakTta PPJI:
MPUPO/Ia HETMHEWHBIX UCKAXKEHHM, rpaduuecKkue NOSCHEHNU .

19. IlepexonHble ITyMBbl, BEI3BAaHHBIE OTPAKEHUSIMU B aHTEHHO-(QHUIEPHOM TPaKTe: MOSCHUTH C
MOMOUIBI0 CTPYKTYPHOM CXEMbl M BEKTOPHOI AuarpamMmbl, BBIpa)K€HUE JUIsl pasHOCTH (a3 ¢
IIPSIMOTO U OTPAKEHHOI'O JIy4eH.

20. [IpeumymiecTBa nepenaun CUTHAIOB B UG poBoi hopme.

21. IlpuHUIMI ASUCTBUS U CTPYKTYpPHAsi CXeMa OKOHEYHOH cTaHIuu nugposoii PPJIL.

22. Amnanoro-nudpoBoe mpeodOpa3zoBaHuEe CHTHajIa B mnepeaaruuke mudpoBor PPJI: mpunmmm
JEeWCTBUS W CTPYKTypHas CXeMma aHaJoro-mu@poBoro mpeodpa3oBarens, ITUCKPETU3ALUS IO
BPEMEHHM U KBAaHTOBAHME MO YPOBHIO CUTHAJA, rpaguueckoe MOosCHEeHUe, rpaduuecKuil npumep
JBOMYHOT'O KOJIa OJTHOTO TUCKPETU3UPOBAHHOIO YPOBHSI.

23. lludpo-anamoroBoe nmpeodpa3zoBaHue cUrHajga B mpueMHuke nudposoit PPJI: npunnum mei-
CTBHSI U CTPYKTYPHas cXxeMa IIU(po-aHAIOTOBOr0 peoOpa3oBaresis, BOCCTAHOBJICHUE AUCKPETH-
3UpPOBAHHOTO IO BPEMEHU CUTHAJa, MHTEPHOJSALUS U GUIbTpaAlMs CUTHAJA, rpaduyeckoe mosic-
HEHHUE.

24. KagectBo TpakTa nudposoii PPJI. [TapameTpsl, XapakTepu3yromme KauecTBO TpakTa udpo-
Boii PPJI: BeposiTHOCTD omnOKH, MpocKaib3bIBaHKE, (Pa30BOE IpOKaHUE, 3a[ICPHKKA HMITYJIbCOB.
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25. BeposatHocTh ommOKu mpuemMa WH()OPMAIMOHHOTO HUMITYJIbCca: Tpaduueckoe IMOsSCHEHHE,
(dhopMyIia BEpOSATHOCTH OIIMOKH.

26. IIpockanb3piBaHuE UMITYJILCOB B IM(ppoBoit PPJI: cymHOCTB, MOCIEACTBUS MPOCKATb3bIBA-
HUSL

27. ®azoBoe ApoxaHue UMMyJIbcoB B nudpoBoii PPJI: rpaduyeckoe mosicHeHHe, NOMYyCTUMBIC
BEJIMYMHBI, YyCTAaHOBJIEHHbIE MEXyHapoIHOM KOHCYJIbTaTUBHOM Komuccuel no paano (MKKP).
28. DnexrpomarautHas coBMecTUMOCTh PPJI n cmytHukoBwix cuctem cBs3u (CCC): rpadude-
ckuii npumep pacnonoxenuss PPJI u CCC. TpeboBanuss MexayHapoIHOW KOHCYJIbTaTUBHOU
komuccueint o paauo (MKKP).

29. HazHavyeHue ckpeMOJIMpOBaHUsl, CYITHOCTh, IpaduuecKoe MOsICHEHHE.

30. DnekTpomMarHuTHas COBMECTUMOCTh PPJI M CIyTHUKOBBIX CHCTEM CBSI3U -3aBUCUMOCTD
ocia0eHus MOUTHOCTH MEIIAIOUIer0 CUTHAjda OT MOIIHOCTH NepeAaTyrKa MEIIAIONEero CUrHa-
na, k03(h(PUIMEHTOB YCUJICHHsI aHTEHH MepeAaTyuka U MPUEMHUKA U JOMYCTUMOTO 3HA4YEHHUS
MOIIIHOCTH MEIIAIOIIET0 CUTHAIA HA BXOJIe MPUEMHUKA (B pazax u Jenuoenax).

31. IIpumepsl npombiieHHbIX PPJI.

5. O0pa3oBaTe/bHbIC TEXHOJIOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUH 00Pa30BaTeJIbLHOIO
npouecca no AUCUMUIINHE

B nponecce 00ydueHns UCIONB3YIOTCS ClEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTHUN:

BBoaHas JieKIMA — 1a€T NEPBOE LIETOCTHOE MPEACTABIEHUE O AUCLUIIIIMHE U OPUEHTH-
pYeT CTyAIeHTa B CUCTEME U3yUEHUs JaHHOW JUCHUIUIMHBL. CTyAEeHTh 3HAKOMATCS ¢ Ha3HAYEHU-
€M U 3aJauaMH Kypca, ero pojiblo U MECTOM B CUCTeME YUEOHBIX AMCLUUIUIMH U B CUCTEME IOJI-
TOTOBKH B LieJoM. JlaeTcst KpaTKuil 0030p Kypca, MCTOpHUS pa3BUTHsI HAYKHU M IMPAKTUKHU, JOCTH-
KEHHUs B 3TOU cepe, UMEHA N3BECTHBIX YUCHBIX, H3/IaraloTCs MepPCIeKTUBHBIC HAPABICHUS UC-
cienoBaHuil. Ha 3Toil neknuu BBICKa3bIBAIOTCA METOAMUYECKUE M OpraHU3aLMOHHBIE OCOOEHHO-
CTH pabOThl B paMKax JaHHOW JUCLUHMIUIMHBL, a TaKXKe JAeTCs aHAIU3 PEKOMEHAyeMol y4deOHO-
METOAMYECKON JIUTEPATYPBHI.

AxaneMuyeckasi JJeKIUs (WIK JIEKIHs 00IIEro Kypca) — nocie10BaTeIbHOe N3JI0KEHHUE
MaTepHala, OCyILECTBIIEMOE NMPEUMYIIECTBEHHO B BUJE MOHoOJIOra Inpenoaasarens. TpeGoBa-
HUS K aKaJIEMHUYECKON JIGKIIMU: COBPEMEHHBIN HAayYHBI YPOBEHb M HACHIIIEHHAs WH(OPMATHB-
HOCTb, yOeiuTeNbHas apryMeHTalus, 10CTyIIHAs U MTOHTHAs pedb, YeTKasi CTPYKTypa U JIOTHKa,
HAJINYHE SPKUX MPUMEPOB, HAYUHBIX JOKa3aTeIbCTB, 000CHOBAaHUH, (DaKTOB.

IIpakTHyeckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPETUICHUIO MTOJYYEHHBIX Ha JIEKIIMY 3HAHUH.

KoHcyabTanusi — 3aHATHE B TEUYEHHE CEMECTpa U Mepe]l IPOBEACHUEM JK3aMeHa, Ha KO-
TOPOM TIPOBOJUTCA KOHCYJbTAallUA 1O HM3YYEHHOMY MaTepuaiy, ¢opmaMm 3aJaHUidl MTOTOBOTO
KOHTPOJIS, OTBETHI HA BOIIPOCHI CTYAECHTOB 110 TUCLMILIMHE.

6. [lepevyeHb JTUMIEH3MOHHOTO U (WJIM) CBOOOJHO PACIIPOCTPAHAEMOr0 MPOrPaMMHOro odec-
Nne4YeHusl, UCMoJb3yeMOro NMpu OCyllecTBJIEHUM 00pPa30BATeJbLHOI0 Mpolecca Mo JUCIU-
IUINHE

B nporecce ocymecTiaeHus: 00pa3oBaTENbHOIO Mpoliecca Mo JUCIUIUIMHE UCTIONb3YIOT-
csl:

JUIst (pOpMHUPOBAHUST MAaTEPUANIOB JJIsl TEKYIIETO0 KOHTPOJISl YCIEBAEMOCTH U MPOBEACHUS
MIPOMEKYTOYHOM aTTeCTalllH, A1 (OPMUPOBAHUS METOIMUECKUX MAaTEPUAIIOB 110 AUCIUILINHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

- JUIsl MOJICTTUPOBAHMS CUCTEM CBs3HM makeT Matlab/Simulink (uniensus).
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7. IlepeyeHb cOBpeMEHHBIX NMPO(ecCHOHAIBHBIX 0a3 TaHHBIX U WHGOPMALMOHHBIX
CIPABOYHBIX CHCTEM, MCIOJIb3YyeMbIX MPH OCYHIECTBJIEHHH 00Pa30BaTeIbLHOIO MPO-
Hecca no JuciuIvInHe (Mpu Heo0OX0AMMOCTH)

B mponecce OCymeCTBICHUA 06pa30BaTeJIBHOFO rnmpomnecca mo JUCHUIIIMHE UCIIOJIb3YOTCA:

ABTOMatm3upoBaHHass  OubimoreuHo-uHGopMmanuonHass cucreMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat_find.php

8. IlepeyeHb OCHOBHOI M JAONOJHUTEIbHON y4eOHOIH JUTepaTyphl, pecypcoB HH(popmanu-
OHHO-TEJIeKOMMYHUKAUMOHHON ceTH « UHTEepHET» (MIpU HE0OXOAUMOCTH), PEKOMEHYeMbIX
AJISl OCBOCHMS THCIUILTHHBI

a) OCHOBHasI JIUTEPATypPa

1.

2.

Pannocucremsr nepenaun nndopmaruu / Bacun B.A., Kanveikos B.B., Cebexun 10.H. u
ap. — M.: I'opsuas nunusa — Tenexom, 2005. — 472 c.

http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=349971&cat_cd=YARSU
PoxkoB M.T. Paamocucremsl mnepemauu uHpopMmanuu: ydeO. mocoOue ais BY30B. -
Apocn. BeIcIee 3€HUTHOE PAKETHOE YYHIIMINE MPOTHBOBO3AYIIHOW OOOpOHBI. - Spo-
cnaBinb, 2006. - 92 c.

http://www.lib.uniyar.ac.ru/opac/bk cat card.php?rec_id=731741&cat_cd=YARSUEPS

0) 10MOJIHUTEJIbHAS JIUTEpaTypa

1.

2.

3.

Hy6oB M. A. KommbioTepHOE MOJEIMPOBAHUE PAJAUOTEXHHUECKUX CHCTEM Iepenadn
nHpopmanuu: mpaktukyM. / M. A. [ly6os, A. U. Tonmaukos; fApoci. roc. yH-T um. I1. I'.
Hemunosa - Apocnasis: Apl'Y, 2016. - 35 c.

http://www.lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=2013637&cat cd=YARSUEP
S

Bepmmann, A.C. MoaenupoBanue 6€CIIpOBOIHBIX CUCTEM CBSI3H : YUeOHOE mocoOue Jist
caMoCTosTeNbHON paboThl cTyAeHToB / A.C. Bepimuun ; MunncTepcTBO 00pa3oBaHus U
Hayku Poccuiickoit ®@enepannu, Tomckuil ['ocynapcTBeHHbI Y HUBEpcuTeT CucteM
VYnpasnenus u Pagnosnexkrponuku (TYCVYP), Pagnorexunueckuii pakynsret, Kadenpa
TEJIEKOMMYHHUKAILIMI U OCHOB paanoTeXHUKH. - Tomck : TYCVYP, 2014. - 231 c. : cxem.,
un. ; To xe [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=480522 (22.03.2018).

Boromonos, C.1. BBeneHne B CHCTEMBI pauOCBsI3U U PAAHOOCTYTA : yueOHOE TocoOue
/ C.A. boromosoB ; MunHHCTEpCcTBO 0OpazoBaHusi M Hayku Poccuiickoit ®deneparumy,
Tomckuil ['ocynapctBenHslli YHuBepcuTeT CucreM YmpaBieHUs U PaanosneKTpoHUKH
(TYCVYP). - Tomck : Oap Kontent, 2012. - 152 c. : un.,rabmn., cxem. - ISBN 978-5-4332-
0064-7 ; To xKe [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=208609 (22.03.2018).

B) pecypcbl cetu «HTEpHET»

1.

2.

3.
4.

OnexTpoHHas 6ubimoreka yueOHbIX MaTepuanoB Spl'yY

(http://www lib.uniyar.ac.ru/opac/bk cat find.php).

Hayunas snextponnas 6ubnmoreka «KubepJlennnka» (http://CyberLeninka.ru, cBo6oa-
HBIN 10CTYT).

CaiiT anekTpoHHOr0 X)ypHaina «KypHan panuosnekrponukmn» (http://jre.cplire.ru).

Caiit ObC obmecta IEEE: (http://ieeexplore.ieee.org).

YueOHO-MeToAMYeCKOe 00ecTieueHre, He0OX0AMMOE IS OCYIIECTBICHUS 00pa30BaTeib-

HOr'o mponecca 1no JUuCHUIIngC BKIII0YacT B CBOM COCTaB:

a) [IpodeccuonanbHbie 0a3bl JAHHBIX:
1. Tlopran Hay4HOI1 31eKTpoHHOM OMOIMOTEKH - http://elibrary.ru/defaultx.asp
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=349971&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=731741&cat_cd=YARSUEPS
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2013637&cat_cd=YARSUEPS
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=2013637&cat_cd=YARSUEPS
http://biblioclub.ru/index.php?page=book&id=480522
http://biblioclub.ru/index.php?page=book&id=208609%20%20
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://cyberleninka.ru/
http://jre.cplire.ru/
http://ieeexplore.ieee.org/

2. ®epnepanbHas yHUBEPCUTETCKAsh KOMITbIOTEpHAs ceTh Poccum - http:// www.runnet.ru/
0) UndopmanuoHHbie cpaBOYHbIC IPABOBbIEC CHCTEMBI:

1. CIIC «KoncynpranT-mmocy - http://www.consultant.ru/

2. CIIC «I"apant» - http://www.garant.ru/

8. MarepuanbHO-TeXHH4YECKas1 0a3a, HEOOXOAUMAS VISl OCYIIEeCTBJIECHHS 00Pa30BaTeILHOI0
npouecca no JUCHUILINHE

MartepuanpHO-TeXHUYECKass 0a3za, HeoOXoauMast JJIsI OCYIIECTBICHHUI 00pa30BaTEILHOTO
mpolecca 1mo AUCIUILTHHE BKIIOYAET B CBOW COCTAB CIICIIHATLHBIC TOMEIIICHUS:

-y4eOHble ayJUTOPUU IJIsl MPOBENEHUS 3aHATUN JEKUMOHHOIO THIA, MPAKTUYECKUX 3aHSITUN
(cemuHapoB) u 1abOpaTOPHBIX PadoT;

- yueOHbIE ayTUTOPUU JJI IPOBEACHUS TPYIIOBBIX M MHIUBUYyabHBIX KOHCYIbTAIIHA,

- yueOHBIC ayIUTOPUU JJIsI TPOBEICHUS TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOU aTTeCTAIlHH,
-IIOMEIICHHUSI JIJIsl CAMOCTOSATEIbHOM PaboThI;

-TIOMEIICHUS] 1711 XPAaHEHHS ¥ MPOPIIAKTHUECKOTO OOCTYKUBAHUS TEXHUYECKUX CPEICTB 00Y-
YEeHMUSL.

CrienanbHbIe TTOMEIIEHUS! YKOMIUIEKTOBAHBI CPEICTBAMU OOYYEHUS, CIYXKAIIUMU IS
MpeACTaBICHUS yueOHOM nHGOpMAaIK O0JIBIION ayAUTOPHUH.

Jlist mpoBefieHHsI 3aHATUN JIEKIIMOHHOTO THIA MpPEeIaraloTcsi HaOOphl AEMOHCTPAIMOH-
HOT0 000py10BaHUS M Y4eOHO-HATJISIIHBIX TOCOOMI, XpaHsIuecs Ha 3JIEKTPOHHBIX HOCUTENSIX U
o0ecreunBaIIUe TEeMAaTHUYECKHE WILTIOCTPAINH, COOTBETCTBYIOIIHME pPabOuMM Mporpammam
JTUCIUILINH.

[Momemmenust Ui caMOCTOSATENBHON PAOOTHl O0YUYAIONINXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEeHUS K ceTu «lHTepHeT» M olecmedyeHueM IocTyna B
ANEKTPOHHYIO0 HH()OPMAIIMOHHO-00Pa30BATEIILHYIO CPEy OpraHU3aIiH.

Yucno nmocagoyHbIX MECT B JIEKLIMOHHOW ayAUTOpUU Oosiblie J100 paBHO CIIHCOYHOMY
COCTaBy MOTOKA, & B AyAUTOPHUH JJIsl IPAKTUIECKHUX 3aHATHIA (CEMUHAPOB) — CHUCOYHOMY COCTa-
By Ipymmbl oOydaromuxcs. Yucao mocagoyHbIX MECT B ayAMTOPHUH i JIaOOpaTOPHBIX padboT
0oJbIIe MO0 PaBHO MOJIOBMHE CIIMCOYHOTO COCTaBa Ipymmbl oOyyarommxcs. (st mpoBenenus
Ja00paTOPHBIX pabOT rpyrma 00ydaroImMUXCs JETUTCS Ha IBE TOATPYIIIIHI).

ABTODBI:
3aB. kadenpoii UKP, n.1.H., mpod. 1O.A. Bproxanos
Houent xadhenps UKP, x.T.H. M.A. [1y6oB
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IIpunioxenne Nel k paGoueii mporpaMme U CHHUIIIMHBI
«PaguoTrexHn4YecKue U TeJeKOMMYHHKAIMOHHbIE CHCTEMbI»

DoH/1 OLIECHOYHBIX CPECTB
JJIS1 IPOBeAeHN S TEKYIeH U MPOMeKYTOYHOM aTTeCTALMH CTYyIeHTOB
o JUCHUILINHE

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUSA UJIH HHBIC MaTEepHaJIbl,
HGOﬁXO}lI/IMble AJId OHE€HKHA 3HaHI/II71, YMeHHﬁ, HaBBIKOB H (I/I.J'II/I) OomnbITa 1€ATCJIBHOCTH, XA~

PaKkTepu3yOIuUX 3Tanbl GOPpMHUPOBAHUA KOMIIETEH NI

1.1 KoHTpoJIbHbBIE 32IaHUS U MHbIE MATEPHAJIbI,

HUCMOJb3yEMbIC B IMpoLecce TeRymeﬁ aTTeCTallun

3amaun nocse | rmaBbl npakTHKymMa «KOMIBIOTEPHOE MOJIEINMPOBAHUE PATUOTEXHUYE-
ckux cucreM nepeaaun napopmanum» ([yoos M.A. / Apocnasns: SApl'Y, 2016).

3amaun mocse 2 riaBbl IpakTHKyMa «KommbloTepHOE MOIENMpPOBaHUE PagHOTEXHHYE-
CKUX cucTeM nepenaun nHpopmanuny» (lyoos M.A. / Spocnasns: Spl'Y, 2016).

Wroroselii Tect B 3 riaBe nmpakTukyma «KoMmmbproTEpHOE MOJEIMPOBAHUE PATUOTEXHU-
YyecKkux cucteM nepenaun napopmanum» (Jyoos M.A. / Spocnasns: Spl'Y, 2016).

Kpurepun oneHuBaHUsI CAMOCTOSITEIbHBIX 3aIaHUM

Kpurepnii

IloporoBblii ypoBeHb
(Ha «ynOBJIETBOPH-
TeJIbHOY)

IIpoaBuHYTHIi ypo-
BEHb
(HA «XOpOII0Y»)

Breicokmuii
YPOBEHb
(HA «OTJIMYHOY)

IToanoTa usJio-
JKEHUA

Tema packpsita Ha 50 1
6omnee %

N3noxxeHune noutu
MOJIHOE, 0€3 OIINOOK,
HE XBaTaeT OTACIbHBIX
3JIEMCHTOB U TOHKO-
cTei

U3noxenune 6e30mmu-
004HOE U HCUEPIIbI-
BaroILlee

CchLIKH HA HC-
TOYHHUKH

PaccraBnensl

Paccrasinens! B 1pa-
BUJIbHBIX MECTAX

Paccrasiiens! B npa-
BHJIbHBIX MECTax

N3noxkenue

KOMHI/IJ'I}II_[I/IH H3 OTPBIB-
KOB

IIepecka3s ¢ ananuzom

[Tepeckas ¢ ananuzom
Y BBIBOJAMU

Kpurtepun oneHuBaHus 0TBETOB HA BONPOCHI ONPOCA HA MPAKTHYECKUX 3aHATHAX

Iloporosslii ypoBeHb IIpoaBuHyTHIH ypo- Bricokuii
Kpurepuii (Ha «y10BJIETBOPH- BeHb YPOBEHb
TEeJbHO») (Ha «xX0po1I0») (Ha KOTJIMYHOY)
CooTBeTcTBHE Xots 661 yactuuyHoe (ke | [lomHOE [TonHOE

0TBeTa BOIPOCY

omHuocaujeecs K ONPocy
He NoOJIedcUm nposepke)

ITo1HOTA OTBETA

Bompoc packpsiT Ha 50 1
6onee %

OTBeT NOYTH ITOJIHBIM,
0e3 omumOoK, He XBaTa-
€T OTACNbHBIX dJIEMEH-
TOB U TOHKOCTEH

OTBeT IOJIHBINA U 6e3
[0)1157(310) 4
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33}13HI/IH AJIl KOJUVIOKBUYMA

Bapuanr 1

B nmuamazone 27 MI't HeoOX0aMMO OpraHMU30BaTh JIBa KaHajla CBSI3U VIS TIepeaadn pedH.
IlepBblii KaHaI aHAJIOTOBBIM, MOAYJISALMS OJHONOIOCHAasE AM ¢ MoJaBlIEeHHON BEpXHEN MOJIOCON
(LSB), mmpuna xanana ue 6onee 5 kI'11. Bropoit — mudpooii, peub nepenaercs 6€3 KOAUpOBa-
Hus 1 mmdpoBaHus, mosoca He 6onee 10 x['1, Bug Moaysiiiu BEIOpaTh cCaMOCTOSTENbHO. Pa3-
paborare monens B makere Simulink. BocmpousBectu peub Ha mpuemHOU ctopone. Kanan c
ABI'I. CpaBHUTH TOMEXOYCTOWYMBOCTD MIPH aHATOTOBOM U MU(PPOBOI Mepeaadye pedm.

Bapuant 2

Jana necymas gacrota 25 MI'. Heob6xonumo oprann3oBaTh ITU(POBOM KaHa CBS3H C
peanbHON ckopocThio nepenauu 10 100 x6ut/c. llupuna xanana ne 6onee 50 k' YpoBeHb
BHETIOJIOCHBIX M3iydeHuit He xyxe -40 nb. BER He xyxe 107, Co3mats Monens B Simulink, mo-
n00paTh BHI MOAYJSIIHU, QUIBTPHI B MEPEAATIYNK W MPUEMHUK, HAWTU TPAaHUYHOE 3HAYCHUE
OCUI, npu koTopoMm BeITONHSIETCsE TpeOboBanue mo BER.

Bapuant 3

Ha necymeit gacrore 145 MI'm Heo6XoauMo OpraHu30BaTh UGPOBON KaHAT CBSI3U CO
ckopocThio Tiepemnaun 1 Mowut/c. Ilpenmonaraercs ucnons3oBanue moayssiuu QAM-16. Co-
3/1aTh MOJENb B cpeae Simulink, OllEHUTh 3aHUMAaEeMYyI0 MOJIOCY, MOA00PaTh PUILTPHI, UCCIIET0-
BaTh HA IOMEXOYCTONYMBOCTb.

Bapuant 4

Heo6xonnmMo pazpaboTarh TpexkaHAIBHYIO CHCTEMY CBsI3H. PazHoc Mexny KaHanamu 25
kl', monynsuust OQPSK. KakoBa npenenbHas CKOPOCTh NEpeayu JaHHBIX B KaX0M KaHale?
CoOpatb cucremy B Simulink npu yciioBuH, 4T0 4acTOTa LEHTpajIbHOro KaHana — 145 MI'u. On-
HOBPEMEHHO JIOJKHBI paboTaTh BCe TpU KaHana. McciaenoBaTte Ha IOMEXOYCTONUNBOCTb.

BapwuanTt 5

Monaynsauus QPSK. Ckopocts nepenaun nanusix 1 Mo6ut/c. Hecymas vactora — 433
MTI'u. MomtHocts mnepenatuuka 1 Bt. IlocTtpoiite Monenb Takoll CHCTEMBI CBS3M B Cpeie
Simulink u onpenenurte paanyc AelcTBUS TaKOro MepenaTdyrnka (Onpeaensercs Mo yxXyaueHuIo
BER 10 10-5) nns cimydast 6€3 UCTIOTB30BaHMS TIOMEXOYCTOMYUBOTO KOJUPOBAHUS U JIJISL CITydast
MCTOJIB30BaHUs KoJ1a XOMMUHTa (pa3mep 0J0Ka moa0UpaeTcsi CaMOCTOSITENBHO).

BapuanT 6

PazpabotaiiTe Moaenb TpexKaHaIbHOM cucTeMbl cBsizu ¢ Moaysmueir GMSK. CkopocTh
Ha onuH KaHan — 200 k6ut/c. Pa3zHoc MexIy KaHallaMu — MHHIMAJILHO BO3MOXHBINA. Monenupo-
BaHHE MPOBECTH JIJII KOMIUICKCHBIX CHUTHAJIOB Ha BHcouyacToTe (0€3 mepeHoca Ha HECYIIYIO).
HccenenoBath Ha IOMEXOYCTOWYUBOCTb.

1.2 Cnincox BONPOCOB M (MJIH) 3a1aHUH /11 IPOBe/ICHUs IPOMEKYTOYHOM aTTecTalnu

Bompocsl k 3x3aMeny:
1. Onpenenenus:
- PTuTKC
- Pagnocuryanel.
2. O606mmennas crpykrypHas cxema PTuTKC (Ha3HaueHue 371eMeHTOB).
3. Kimaccudukanus momex B paguoKaHaje: 1o THITY, IO BHY.
4. HazHaueHue 1 TUTIBI 0OpATHOTO KaHAA.
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5. Crpykrypnas cxema PTuTKC ¢ auckpeTrHbiMu cooOmeHussMu (HazHadeHue 3yieMeHToB). [lo-
HSATUE CKOPOCTH KOJa.

6. BapuanTs! kinaccudukanun PTuTKC:

- Ilo pexxumy HUCTIOIB30BAHMS KaHaa.

- [To unciy kaHamnos.

- [lo naznauenuto uHpopMmarn/

- [lo By nmepenaBaeMbIX COOOIIEHUH.

- ITo MexaHnu3My pacnpocTpaHeHUs PagHuOBOJIH.

- [lo Ha3HaueHM1O.

7. XapakTtepuctuku kauecta pabotsl PTuTKC:

- UHdopmanrioHHO-TeXHUYECKHE.

- KoHCTpYKTHBHO-IKCIUTyaTaIl[MOHHEIE.

8. JlocToBEpHOCTH TIepeIaun COOOIIEHUN: YTO XapaKTepU3yeT, OT YeTO 3aBUCHUT, YeM XapaKTepH-
3yeTcs MpH Iepeaade AMCKPETHBIX COOOIICHMI, YeM XapaKTepu3yeTcs Hpu Meperaye Herpe-
PBIBHBIX COOOIICHUI, TPUBECTU AHATUTUYECKUE BBIPAKEHUS.

9. IloMex0ycTONYNBOCTD: YTO XapaKTEPU3YET, OT YETr0 3aBUCUT, YEM KOJUYECTBEHHO XapaKTe-
pHU3yeTcs pu rnepeaayde cCooOIeHUH.

10. TexHudeckass CKOPOCTb: YTO XapaKTEPHU3YyET, KOIra MPUMEHUMA, YEM OIPENEISIETCS, B UEM
u3MepseTcs.

11. 3anepkka nepefayn COOOIIECHHI: YTO XapaKTEPU3YeT, OT YETO 3aBUCHT.

12. PernmamMeHT paanocBA3U: ONpeEEICHHUE, COECPHKAHUE.

13. Knaccuduxanus cnyraukoBsix PTuTKC:

- 110 TUITY UCTIOJIb3YEMBIX CITyTHUKOB,

- 110 TUITY PETPAHCISTOPOB.

14. Crarmaptsl HHGPOBOTO TEIEBU3UOHHOTO BEIIAHMUS.

4. I'eorpadus ucnonbp30BaHUs CTAHAAPTOB IIUPPOBOTO TEICBU3UOHHOTO BEIIAHUS.

15. Pagnoaunana3zonsl. OCOOEHHOCTH pacpOCTPAHECHHsSI PAIMOBOJIH B PA3IMYHBIX JUAIIa30HaX.
16. OcoOeHHOCTH paJinOKaHAJIOB B CUCTEMax MOOWIBHON CBsI3M (qudpakius, peppakuus, pac-
cestHue. naTepdepeHIus gydeit). 3amupanus (heauHr).

17. Mopaenu painoKaHAIOB B CUCTEMaX MOOUIHHON CBSI3H:

- JluckpetHpli kaHa (KaHAJ TIepeIadn JUCKPETHBIX COOOIIEHUH),

- Kanan ABI'lII,

- Kanan Paiica,

- Kanan Penes.

18. D¢ deKTs MHOTOTY4E€BOTO PACIIPOCTPAHEHUS PATUOBOIIH:

- Ecnu 3anepikka pacrpocTpaHeHus Bcex Jyuel Maia 1o CpaBHEHUIO C JUIMTENbHOCThIO KaHAIIb-
HOTO CUMBOJIa, TO? MeToabl 60pPHOBI.

- Ecnu 3anepkka pacnpocTpaHeHus: BCEX JIydeil CpaBHUMA C AJUTEIbHOCTHIO KaHAIBHOTO CUM-
BoJ1a, TO? MeToibl 60PHOBI.

19. IlonsiTHe MEXCUMBOIBHON HHTEphepeHnu. [IpHuuHbBl MEKCUMBOIBHON HHTEP(HEPEHIIUH.
20. Teopema HalikBucta 0 MakCMMaJIbHOW CKOPOCTH MEPEAAYH TaHHBIX.

21. @unptp HaiikBucra.

22. OunbTp TUNA KTPUTOAHATHIA KOCHHYCH.

23. Teopema HaiikBucra njs paarokaHaia.

24. CxBo3Has AUX kaHana.

25. NmnynbcHBIE XapaKTepUCTUKH (GuiubTpoB HailikBucra (IpUMOTHATHIE KOCHHYC, KOPEHb
KBaJIpaTHBIN U3 IPUIIOAHATOIO KOCHHYCA).

26. buroBas ommOKa ¥ OTHOIICHHWE CUTHAI/IIYM (BBIPQXXEHUS JUISI OTHOIICHUS CHUTHAI/IITYM,
rpaduk 3aBUCHUMOCTH BEPOSITHOCTH OMTOBOM OIMTMOKN OT OTHOIICHHS CUTHAJI/TITYM).

27. ®akTOpBl pocTa BEPOSATHOCTH OLMIMOKH M CHOCOOBI MX YCTpAaHEHHs C TpapUuecKoi WILIIO-
CTpaIyeit 3aBUCUMOCTEH BEPOSTHOCTH OMTOBOM OMMOKH OT OTHOIIEHUS CUTHAJI/IITYM.
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28. Teopema lllenHoHa-Xaptiu o0 mpeAebHON CKOPOCTH MEpeAadyu JaHHBIX. Y CIOBUE €€ MpH-
MEHEHUS.
29. rpadudeckas B3auMOoCBs3b niapameTpoB Ry /B u E /Ny
30. IIpenen lllennoHa.
31. O6001IeHHass CTPYKTYpHAs cXeMa, IPUHITUT JCUCTBUS CUCTEMBI CBSI3M C MHOTOIIO3UITHOH-
HOU MOIYJISILIUEH.
32. XapakTepUCTUKHA BUJOB MOIYJISIIIUH.
33. Kputepuu Bo160pa BuAa MOTYJIISALHH.
34. AMIIUTY AHAS MOTYJISIIAS :

34.1. O61ee BoIpaKEHUE CUTHAIA.

34.2. 'eomerpuueckoe peAcTaBieHne ancamoss AM curHaaoB

34.3. CtpykTypHas cxema, IpUHIUI JIeUCTBUS ONTUMAIBHOIO KOT€PEHTHOIO JAEMOIYIs-
Topa AM curnanoB

34.4. 3aBUCUMOCTb BEPOSITHOCTH CUMBOJIbHOW OMMOKU Pg OT oTHOWIEHUS Ej /No ipu Ko-
TEPEHTHON JEMOYJISIIMA MHOTOITO3UIIMOHHBIX AM cHUTHaoB

34.5. BeposATHOCTh OUTOBOM OLITUOKU

34.6. CnekrpanpHas 3 (PEeKTHBHOCTD aMILTUTYAHOW MOAYJISIIUN
35. da3oBas MoxyIALUA

35.1. OO0miee BeIpaKeHHUE CUTHAIA. DHEPTUS CUMBOJIA

35.2. T'eomeTrpudeckoe MpeACTaBICHUE B BUIEC CHUTHAIBHBIX cO3Be3awii aHcamOiss OM
CUTHAJIOB IIPH Pa3IMYHbIX 3HaAUECHUAX M

35.3. Monynsarop ®M-2 cursanoB: CTpyKTypHasl CXeMa, PUHIMI A€HCTBUS, BDEMEHHbIE
JarpamMmbl

35.4. Monynsatop ®M-4 (KOM) curHanoB: CTpyKTypHas CXeMa, NMPUHLMI ACUCTBHUS,
BpPEMEHHbIE THarpaMMbl

35.5. Monynsarop ®M-8 curHanoB: CTpyKTypHasl CXema, PUHIUI JIeHCTBUS, CUTHAIbHOE
CO3BE3UE

35.6. CtpyKTypHas cxema, IPpUHIHUI JEHCTBUSA KOTEPEHTHOIO AEMOYJIATOpa
®OM-4 curnanos

35.7. AnropuT™M ONTHMAaJIbHOTO OLICHMBAHUS (ha3bl MPUHATOIO CHUTHAJIBHOTO BEKTOPA.
CrtpykTypHasi cxema, HMPUHLHUI JEHCTBUS KOT€PEHTHOIO IEMOJYJIATOpPa MHOTOMO3UIIMOHHBIX
®OM curHajoB, PEATH3YIOIIEr0 aNTOPUTM ONTUMAIBHOTO OIEHUBAHUS (Da3bl MPUHSATOTO CHT-
HaJIbHOT'O BEKTOPA.

35.8. 3aBUCHUMOCTb BEpOSITHOCTH CUMBOJILHOM OomMOKHU Pg OT oTHOWEHUS £ /No ipu KO-
TEPEHTHON JEMOYJISIMA MHOTOITO3UIIMOHHBIX @M CUTHaAIOB
36. AMmuTynHO-(pa3zoBast MOIYISIIHUS:

36.1. OO0m1ee BbIpaKEHUE CUTHAJIA.

36.2. CurnanbHoe co3Be3aue At AM-OM curnanos ¢ M=4

36.3. Curganessble co3Be3nus g AM-OM curganos ¢ M=8

36.4. CurnanbHble co3Be3usl NpsAMOyroyibHOM (hopMbl KAM curHanoB: MITPUXOBBIMH
JUHUSAMH YKa3aHbl TPAHUIbl CUTHAJIBHBIX CO3BE3UN IS pa3IundHbIX M

36.5. CTpykTypHas cxema, NpUHLIMN AercTBUs Moayisitopa KAM curnanos

36.6. CTpyKTypHas cxema, IpUHLUIN JEUCTBUS KOrepeHTHOTro aeMoayistopa KAM cur-
HaJoB

36.7. BeposTHOCTh OmMOKH Mpu KorepeHTHOM nemoayisiiun KAM curaanos.

36.8. DHepreTuueckuil BBIMIPHII, o0ecrieunBaeMblii ancambiem AM-®OM curHasnaos 1o
OTHOIIEHUIO K aHCaMOr0 @M CHUTHAJIOB, /IS pa3IUYHBIX 3HaUCHUN M.

36.9. CpaBHeHHe cieKTpaibHOM 3 dexTuBHOCTH aHcambielr AM-OM n @M curnanos.
37. YacToTHasg MOYJISILIHS:

37.1. O61ee BoIpaKeHUE CUTHANIA. DHEPrUsl CUMBOJIA

37.2. CTpyKTypHas cxemMa, IpUHUUN JEUCTBUA MOAyJisTopa M-no3utmoHHbix UM cur-
HaJoB
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37.3. KoadurmueHt B3aMHOW KOppENSIIIUM CHUTHAJIOB W3 aHcamMOmst UM curHanos.
YcinoBrue OpTOTOHANBHOCTH CUTHANOB W3 aHcamOist UM curHanoB. COOTHOIIEHUE MEKIY Ya-
CTOTHBIM MHTEPBAJIOM 2f; MEXAY ABYMSI COCETHUMHU YAaCTOTHBIMU MO3UIUSAMU U JJIUTEIbHOCTHIO
cumBouia 7

37.4. CTpykTypHas cCXeMa W NPUHUUN JEHCTBUA KOTEPEHTHOro JeMoayisitopa M-
MO3UIIMOHHBIX 3KBUIUCTAHTHBIX CUTHAJIOB

37.5. 3aBUCUMOCTH BEPOSITHOCTH CUMBOJIBHOW OMMOKU PE OT oTHOMmEHus £y /No ipu Ko-
TepEHTHON JieMonysauuu M-no3uinoHHbix YM curnanos (pe3ysibTaThl YUCIEHHOTO UHTETPUPO-
BaHMs). ['paHUIBI 3aBHCUMOCTEH BEPOATHOCTH CUMBOJIbHOW OMMOKU Pr OT oTHOIIeHUs Ep /No
IIPU KOTEPEHTHOM AeMOonysinuu M-no3unuoHHbIX UM curHanos.

37.6. CBsi3b M&Xy CUMBOJIbHOW PE 11 OUTOBOM P, OMMOKaMy MPpU KOTEPEHTHOM JEMOTy-
Januu M-no3uinoHHeIX UM curaanos.

38. HexorepeHTHas neMoayssausi OpToroHaiabHbIx UM cUrHaioB:

38.1. CooTHOIIEHUE MEXTYy YaCTOTHBIM MHTEPBAJIOM 2f; MEXAY ABYMS COCEJIHHUMH Ya-
CTOTHBIMH TIO3UITUSIMH M JJIUTEITBHOCTHIO CUMBOIA Ty . MUHUMAaNBHBIA YaCTOTHBIN UHTEPBAN 2fy
MEXIy JBYMS COCEAHUMHU YaCTOTHBIMU MO3ULIUSIMH U ITTUTEIBHOCTBIO cUMBoOIa T .

38.2. CtpykTypHasi cxemMa W MPUHINI ACHCTBUS ONTUMAIBHOTO (B CMBICIIC KPUTEPHS
MaKCHMAaJbHOTO TPAaBIOMOJ00MSI) HEKOTEPEHTHOTO IEMOIYJsATOpa M-TIO3UIIMOHHBIX JKBUIH-
cTtaHTHbIX UM curuanos.

38.3. O06o001meHHast CTPYKTypHasi CXeMa M MPUHIUT JCUCTBUS HEKOTEPEHTHOTO JAEMOIY-
nsropa UM curnanos ¢ mudpoBsiM Oyphe-mporieccopom.

38.4. 3aBUCUMOCTH BEpOSTHOCTH CUMBOJIbHOM OMIMOKK PE OT OTHOMIeHUs Es/No pu Ko-
TEPEHTHOM U HEKOTE€PEHTHON AeMOAYJISIUU M-1103uIMOHHBIX UM curHasoB

38.5. 3aBUCHMMOCTH BEpOATHOCTH CHMBOJIBHOM OmMOKK Pg OT oTHOIIeHUs Ep /No ipu He-
KOT€PEHTHOU AemMoaysauuu M-no3unoHHbix UM curnaiion

38.6. CnexrpanbHas 3pPeKTUBHOCTE R) /W KOTepeHTHOro opTOoroHansHoro UM curHana
B MPEIOJIOKEHUH, UTO TAKOW CUTHAJ 3aHUMaeT mojocy 9actoT 1/(2Ts) wmm 1/Ts
39. HerpaauunoHHbIC BUIBI YACTOTHOU U (ha30BOM MOIYJISIUN:

39.1. OOmme cBeneHUSL.

40. Kagparypnas ®M co caBurom:

40.1. Ob1ee BeIpaXeHUE CUTHAJIA.

40.2. BpemeHHbIe 1uarpamMMebl, auarpamma ¢a3oBbIX IEpexo10B IpU KBaapaTypHoit ®M
CO CIIBUI'OM.

40.3. CtpykTypHas cxeMa, IpUHIUI AEHCTBUS KOTEPEHTHOTO JEMOYJIATOPA
DM-4 curHaioB cO CABUTOM.

40.4. CpaBHEeHUE CIIEKTPAJIbHBIX CBOMCTB M XapaKTEPUCTUK MOMEXOYCTONYMBOCTHU MpHUe-
Ma CUTHAJIOB C KBajpatypHoi @M co cIBUTOM U CUTHAJIOB ¢ KBagpaTypHoid M.

41. YactoTHas MOAYJSALNS C MUHUMAIBHBIM CIBUTOM:

41.1. I monxoxa. BelpaxkeHus: 1 BpeMEHHbIE TUarpaMMBbl JIJIsi KBaJAPATYPHBIX COCTAaBIISIO-
mux. /lnarpamma ¢a3oBbix nepexonoB npu UM ¢ MUHUMANbHBIM CABUTOM.

41.2. I mogxoxa. YacroTsl curnana. O01iee BrIpaXxeHUe CUTHaA. J[Ba BeIpaKeHUsT CUTHA-
na B 6oyiee KOMIIaKTHOH (popme.

42. ®opmupoBanue UM curnansa ¢ MUHUMaJIbHBIM CIBUTOM:

42.1. Ilpu I nogxone. CTpyKTypHas cxema U NpUHIUN AercTBUd Moayistopa UM curna-
JIOB C MUHUMAJIbHBIM CIABUTOM.

42.2. ITpu Il nonxone. [lpuniun aeiicteus moayistopa UM curHaaoB ¢ MUHUMAaJIbHBIM
CIABUTOM.

43. Nemonynsiuus YM cUrHasoB ¢ MUHUMAJIbHBIM CIBUTOM:

43.1. ITpu I nogxone. CTpyKTypHas cxema U MPUHIIMUI I€UCTBUSI KOTEPEHTHOTO JIEMOJY-
aaropa UM cHUrHanaoB ¢ MUHMMAaJIbHBIM CABUIOM. XapaKTEPUCTUKU IIOMEXOYCTONYMBOCTH IIPU
KOTE€pEeHTHOU aAeMony i UM CUTrHamoB ¢ MUHUMAJIbHBIM CABUIOM IO CPAaBHEHUIO C XapaKTe-
puctukamu KOM curnanos.
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43.2. Ilpu 1T nogxone:

- AJTOpPUTM KOTE€pPEHTHOW AEMOIYJSIIIMU CUTHAIOB ¢ ABoumuyHOM UM ¢ mocum-
BOJIbHBIMH PEIICHUSMH Yepe3 KaKIbld UHTEpBAT 1.

- HexkorepeHTHBIN alNropuTM AEMOAYJIALUNA: CTPYKTYpHasl CXeMa U NPUHLIKI ACH-
CTBUS KOT€PEHTHOro aemonayistopa UM CUrHaJOB ¢ MMUHUMAIbHBIM CIBUIOM, PEAIM3yHOLIas
aBTOKOPPEJSALIMOHHBIN aJlTOPUTM C 3aJiepKKoi Ha 27 .

43.3. DHepreTuueckue notepu aemoayasauuu YM curHaioB ¢ MUHUMAJIbHBIM CIABUTOM C
IIOMOUIBIO YACTOTHOI'O JUCKPUMHHATOPA IO OTHOLIEHUIO K KOT€PEHTHON AEMOAYJISAIUH.

43.4. DHepreTUYECKUe MOTEPHU MPU HEKOTEPEHTHOM EMOIYJISIUU C aBTOKOPPEISIIUOH-
HBIM TIpeoOpazoBanreM UM CUTHAJIOB C MUHUMAJIbHBIM CIBHTOM I10 CPAaBHEHUIO aHAIOTUYHBIM
QITOPUTMOM JIEMOIYJISLIMU CUTHAJIOB ¢ OTHOCUTEIbHOU KDM.

44. CnektpanbHble XapakTepucTUku YM CUTrHAIOB ¢ MUHUMAJIbHBIM CABUTOM:

44.1. CnekTpalibHbIe XapaKTepUCTUKKU UM CUTHATIOB C MUHMMAJIbHBIM CIIBUTOM 10 CPaB-
HEHHUIO C CUTHajaMu ¢ kBaaparypHoil @M u ¢ kBagparypHort @M co caBuUrom.

45. CpaBHeHUE xapakTepucTUK UM CUTrHAIOB ¢ MUHUMAJIBHBIM CIBUTOM C XapaKTEPUCTHUKAMH
CUTHAJIOB ¢ KBaaparypHoi @M u apyrux nsondyHsix UM cursaios.
46. OpToroHanabHass MOAYJIAIUS ¢ YaCTOTHBIM pazaeneHuem (OFDM):

46.1. Cyts OFDM. O011ee Bblpa)keHUE CUTHAJIA HA mM-OM HHTEpBaJe.

46.2. Beipaxkenue 1151 KoMIiekcHon orubaronieit OFDM curnaia B HempepbIBHOM U
JUCKPETHOM BPEMEHHU.

46.3. CTpyKkTypHas cxeMa ¥ IpUHIUI AeicTBUS cucTeMbl cBsizn ¢ OFDM curnanamu, B
KOTOPOH 17151 X (popMupoBaHUs U 00pabOTKU UCTIONB3YIOTCS anroputmbl BI1O/OBIID.

46.4. Xapakrepuctuku OFDM curaanoB: pa3HOC 4aCTOT, CyMMapHasi oJIoca 4acToT,
3aHMMaeMasi M HecylluMHU, yJelIbHas CKOPOCTh Iepeaayun, CIIEKTPaabHas INIOTHOCTh MOLIHOCTU
KoMIutekcHoM orubarorieit OFDM curnana B ciiy4ae UCIOIB30BaHUS B KOKIOM CyOKaHaJIe CUT-
HaJIbHBIX CO3BE3AMM C HYJIEBBIM CPEIHUM 3HAUEHUEM, JUCIIEPCUSI CUTHAJILHOTO CO3BE3/IHS.

47. MeToabl MOIYJISIIMU C PACIIMPEHUEM CIIEKTpa:
47.1. UicxoaHble MOJI0KEHUS:
- Buapl Mogynanmm ¢ pacCiiMpeHreM CIeKTpa.
- OTHOLIEHNE SHEPTUH CUTHAJIA, TPUXOsIIeiicss Ha OUT cooOmieHus, £, K 0JIHO-
CTOPOHHEH CMEKTPaTbHOM MUIOTHOCTH SKBUBAJICHTHOTO IITyMa IMOCJIE CKATHs CieKTpa (0OIuit
cllydail u citydai, Korjia MOIIHOCTh TOMEXH P; HAMHOTO 0OJIbIlIe MOIIIHOCTH TEIJIOBOTO IIyMa
No).
- 'padmueckas wurocTpanus mporecca ociadiIeHus IoMeXu Ipu 00paboTke
CUTHAJIOB C PACIIUPEHHBIM CIIEKTPOM.
48. IIpsamoe pacmMpeHue CeKTpa:
48.1. O6001eHHas CTPYKTYpHAs cXeMa U IPUHITUI ACHCTBUS TIEPEIArOIICH YacTh CH-
CTEMBI CBSI3H, UCIIOJIB3YIOLIEN CUTHAIBI C IPSMBIM PacIIMPEHUEM CIIEKTpa.
48.2. BelpaxkeHue Jy1sl CUTHAJA Ha BBIXOAE MOAYJATOpa 1-il CTyneHu.
48.3. BolpaskeHue A1 CUTHaja Ha BBIXOE MOAYJISATOPA 2-11 CTyIIEHH.
48.4. BeipaxkeHue 11 BBIXOJHOTO CUTHAJa MepeaTuuKa.
18.5. O6001IeHHast CTPYKTYpHAsE CXeMa U IPUHIIUIL JSHCTBHS IPUEMHON YaCTH CUCTEMBI
CBSA3H, MCIOJIb3YIOIIEH CUTHAJIBI C MIPSMBIM PACIIMPEHUEM CIIEKTpA.
48.6. BeipaskeHus U BBIXOJITHOTO CUTHAJA MOJIOCOBOTO (PHIIBTPA MOCIIE CHKATHUS CIIEKTpa
BXOJIHOTO CHTHAJIa IIPU OTCYTCTBUU U HAJIMYHHU KECTKOM BPEMEHHON CUHXPOHU3ALMU MOYJIH-
pytouieit u onopnoii TTICII.
48.7. [Ipumep UCHONIB30BaHUS MPSIMOTO PACIIMPEHUS CIEKTPA, KOTa JJIsl Iepeaadu CUM-
BOJIOB COOOILIEHUS UCTIONb3yeTcst ABonuHass OM:
- CnexrtpanbHas miotHocTs [ICII.
- Bemrpsim npu 00paboTtke, odecreunBaeMblii CUTHAIOM € TIPSMBIM PACIIHPEHH-
€M CIEeKTpa.

49. TIporpammHas nepecTpoiika paboueil 4acTOTHI:
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49.1. I'paduueckas WILTIOCTpAIAS 3aKOHA U3MEHEHUS YaCTOTHI HECYIIIEH.

49.2. O6o01IeHHAs CTPYKTYPHAs CXeMa U MIPUHIIKIT JeHCTBUS Tepearoliel 4acTu Cu-
CTEMBI CBSI3H, UCTIOIB3YIONIECH CUTHAIBI C TPOrPAMMHOM MEPEeCTPONKON pabodeil 4aCTOTHI.

49.3. BelpaskeHue Ui CUTHAJIA Ha BBIXOJIE TIPeo0pa30BaTelis 4acTOThl BBEPX (TIepenaro-
11ast 9acTh).

49.4. O6001IeHHAs CTPYKTYPHAS CXeMa U MIPUHIIKIT JEHCTBUS MPUEMHON YaCTH CUCTEMBI
CBSI3H, MCIIOJIb3YIOIICH CUTHAJIBI C MPOTPAMMHOM TIEPECTPOKON pabodeii 4acTOTHI.

49.5. BelpaskeHue Ui CUTHAJIA Ha BBIXOJI€ Peo0pa30BaTelis YaCTOThl BHU3 IPU OTCYT-
CTBHMM M HAJMYUU KECTKOM BPEMEHHON CUHXPOHU3AIMU MOy npyromiei u onopHoi [1CTT
(mpuemHas yacTh). Heobxomumoe ycinoBue cxaTust BXOJHOTO CUTHaJIa IPUEMHHUKA.

50. CnekTpanbHble XapakTepucTuku UM cUrHasoB ¢ MUHUMAJIbHBIM CABUTOM:

50.1 CnekrpanbHble XapakTepucTuku UM cUTHAIOB ¢ MUHUMAaJIbHBIM CABUIOM I10 CPaB-
HEHMIO C CUTHAJIaMU ¢ kBaapaTypHoil @M u ¢ kBagparypHoid ®M co ciBUTOM.

51. CpaBHeHnue xapakTepucTUK UM CUTrHan0B ¢ MUHUMAJIBHBIM CIBUTOM C XapaKTEPUCTUKAMHU
CUTHAJIOB ¢ KBajpaTypHoil ®M u apyrux asonyHbix YM curHasios.
52. OproroHangbHast MOIYJISIIIUS ¢ YaCTOTHRIM paznenenuem (OFDM):

52.1. Cyrs OFDM. O6miee BoIpakeHUE CUTHAJIA HA 71-OM HHTEpPBAJIC.

52.2. Beipaxenue ais KoMIuiekcHoit orubaromeit OFDM curnana B HepepbIBHOM U
JUCKPETHOM BPEMEHU.

52.3. CTpyKTypHasi cxema ¥ NpUHLHN AeUcTBUS cucTeMbl cBsizu ¢ OFDM curnanamu, B
KOTOPOH 115t X (popMupoBaHus U 00pabOTKH UCTIONB3YIOTCS anropuTMbl BITID/OBIID.

52.4. Xapakrepuctuku OFDM curnanos: pa3Hoc 4acTOT, CyMMapHas 110J1oca 4acToT,
3aHMMaeMasi M HecylnuMHu, yieJabHas CKOPOCTh IEpelauu, CIEKTpalbHas INIOTHOCTh MOIIIHOCTH
KoMmIuiekcHo orubatomieit OFDM curnana B ciiyyae UCIOIB30BaHMS B KaX/I0M CyOKaHaie CHr-
HaJIbHBIX CO3BE3[UHU C HYJIEBBIM CPEJHUM 3HAYEHUEM, JUCIIEPCHSI CUTHAJIBHOTO CO3BE3 M.

53. Meroabl MOAYJISILIUMY C pAaCIIUPEHUEM CIIEKTpa!
53.1. UcxoaHbIe MOJIOKEHHUS:

- Buasl Mogynsiuu ¢ paciipeHreM CeKTpa.

- OTHOIIIEHWE PHEPTUN CUTHAJIA, PUXOISIICHCS Ha OUT cooOmieHus, £, K OaHO-
CTOPOHHEHW CHEKTPATbHON MJIOTHOCTH SKBHUBAJIIEHTHOTO IITyMa MOCIIE CKATUsS CrieKTpa (00mmit
ClIly4ail U Clly4aid, KOT/la MOLTHOCTb MOMeXHU P; HAMHOTO 00JIbIlIe MOIIHOCTH TEIUIOBOTO IlIyMa
No).

- I'padmueckas uimrocTpaius mpoiecca ocinadbieHus TOMeXHu pu 00paboTke
CUTHAJIOB C PACIIUPEHHBIM CIIEKTPOM.
54. IIpsimoe pacuirpeHue CreKTpa:

54.1. O6001meHHas CTPYKTypHasi CXeMa U MPUHIIUIT ACHCTBHS ITepeIatoIIeii YacTH CH-
CTEMBI CBSI3H, UCIIOJIB3YIOIIEH CUTHAJBI C IPSMBIM PaCIIMPEHUEM CIEKTPA.

54.2. BelpaxxeHue JUIsl CHTHaJIa Ha BBIXOJI€ MOJyJIATOpa 1-i CTyNEHH.

54.3. BelpaxxeHue J1 CUTHAJIa Ha BBIXOJI€ MOYJISITOpa 2-i CTYIICHH.

54.4. BeipaxxeHue AJi BIXOJITHOTO CUTHAJA MepeJaTunKa.

24.5. O60061eHHas CTPYKTYpHasl CXeMa ¥ IMPUHIIAI ICHCTBUS TPHUEMHOM YaCTH CUCTEMBI
CBSI3M, UCIIOJIb3YIOLLEN CUTHAIIBI C IPSMBIM PacIIUPEHUEM CIIEKTPA.

54.6. BeipaxxeHus JUIsl BBIXOAHOTO CHTHAJIA TIOJIOCOBOTO (PUIIBTpPA MOCTIE CKATHSI CTICKTpa
BXOJ/IHOT'O CUTHAJIa IIPU OTCYTCTBUU U HAJIMYUHU KECTKOM BPEMEHHON CUHXPOHHU3AIIMU MOTYJIH-
pytomeit u onopuou [ICII.

54.7. IlpumMep UCTIONB30BaHMS MPSMOTO PaCIIMPEHUs CIEKTPa, KOTa AJIs epeadn CUM-
BOJIOB COOOIIIEHMSI HCTIONIb3YyeTCs nBonyHass OM:

- CnextpanpHas wiotHocTs TICII.
- Bemurpeim npu 06paboTke, o0ecnedrnBaeMblii CATHAJIOM C TIPSIMBIM PaCITUPEHH-
€M CIIEKTpa.
55. Ilporpammuas mepecTpoiika pabodeit 4acTOThI:
55.1. I'paduueckast WILTIOCTpaLMS 3aKOHA U3MEHEHUS YaCTOTHI HECYIIEH.
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25.2. O60061eHHas CTPYKTYpHAsl CXeMa ¥ MPUHIINAI ISUCTBUS TIEPEIa0IIe YaCTH CH-
CTEMBI CBSI3H, UCTIONIB3YIOLIEH CUTHANIBI C IPOTPAMMHON NEPECTPOMKON pabodel 4acTOTHI.

55.3. Beipaxxenue 11 cCUTHajIa Ha BBIXOE MPeoOpa3oBaTelIsi 4acTOThI BBEPX (Tepeaaro-
1ast 4acTh).

55.4. O6o001meHHast CTPYKTypHasi CXeMa U MPUHIIUII IEHCTBUSI PUEMHON YaCTH CHCTEMBbI
CBSI3U, MCITOJIB3YIOIIEH CUTHAJIBI C IPOTPaMMHOM IepecTpoiKoil paboueit 4acTOTHI.

55.5. Beipaxxenue 1)1 cUTHaja Ha BBIXOE MPeoOpa3oBaTeIsl YaCTOThI BHU3 MTPH OTCYT-
CTBUU U HAJMYHMH KECTKOM BPEMEHHOM CUHXpOHU3alUu Moayupytomieit u onopuou [TCIIT
(mpuemHas yacth). Heobxoammoe yciaoBue C:kaTusi BXOJHOTO CUTHAIA MPUEMHHUKA.

56. MeTronbl KOIUPOBAHUS

56.1. llenu BBeAeHUS KOAUPOBAHUS.

56.2. [loMmexoycToiYMBBIE KOJBL: 3a/1a4U KOJIa; CBOMCTBA XOPOILIETO KO/A.

56.3. KoMnpomucc Mexay CBOMCTBaMHU KOJIA.

56.4. OCHOBHBIE XapaKTEPUCTUKH KOJA.

56.5. IToMexoyCcTOMYMBBIE KOJIBI:

- 0JI0KOBBIE (JTMHEHHBIE, IIMKIHYECKUE),
- KacKaJHble,
- peuieTyarele,
- CBEpTOYHBIE.
56.6. [ToMmexoycTOYMBBIE KOJIBI:
- CHCTEMaTHYECKHE,
- HECUCTEMATHUECKHUE.

56.7. [Ipenmy1iecTBa U HEAOCTATKH OJIOKOBBIX KOJIOB.

56.8. [IpeumymiecTBa U HEAOCTATKU CBEPTOUYHBIX KOJIOB.
57. MeTopl 3aIUThI OT OIINO0K

57.1. Crpareruu 60pb0BI ¢ OIIMOKaMU:

- 0OHapy’keHue OMO0K+ aBTOMaTHUECKHI 3aIpoc 3ampoc MOBTOPHOH nepeaayu,
- 00HapyKeHHe OMMOO0K+ aBTOMAaTHYECKOE 0TOPACHIBAHUE OLTHOOK,
- oOHapykeHue OMMOOK+ UCTIPABICHHE ONTHOOK.
57.2. Opranusanus cBA34 ¢ MOATBEPKACHHEM (C TpadUuecKOi WILTIOCTpaIuei).
57.3. MeToap! 3a1UThI OT OLIHOOK:
- COKpBITHE OIIUOOK,
- 3aIIpOC Ha MOBTOPHYIO nepenady (ARG):
- 3aIpOC C OCTAHOBKAMH,
- HenpepsIBHBIN 3anpoc ARG ¢ BO3BpaToOM,
- HenpepbIBHBIN 3a11poc ARG ¢ BBIOOPOYHBIM ITOBTOPEHUEM.
- - IpsiMoe HcTpaBiienne omuook (FEC),
57.4. Paznosugunoctu ARG:
- ARG ¢ ocTaHOBOM M OXuJaHuEM (C rpaduuecKoi HWIUTIOCTpaIueit),
- ARG c Bo3BpaToM N KaapoB (¢ rpaduyecKoil HIUTIOCTpanuen),
- ARG ¢ n3bupareabHbIM TOBTOpEHUEM (C TpaduuecKoi WITIoCTpaIuei).

57.5. CpaBHeHHE METOJIOB KOPPEKIIMU OMIHOOK: MPsAMOTo ucmpasieHus omuook (FEC) u
3ampoca Ha moBTOpHYIo nepenauy (ARG). Hegocratku npsimoro ucnpasienus omuook (FEC) u
3arpoca Ha IOBTOpHYIO nepenauy (ARG). Haumyuimmii BapuaHT 3aIlUThl OT OIIMOOK.

58. 3agaya MHOKECTBEHHOI'O 10CTyIa. MeToibl pa3/ieJIeHUs] KaHAJIOB:
59. MHOX€ECTBEHHBIH 1OCTYII C IPOCTPAHCTBEHHBIM pa3/ieicHUEM KaHaIOB (SDMA):

- CYIIHOCTh MeTOa ¢ rpauuecKuM MOSICHEHUEM,

- pa3zensieMblid pecypc,

- IpUMEPHI MPUMEHEHUS,

- HEJJOCTaTOK.

60. MHOXXECTBEHHBIN TOCTYT C YaCTOTHBIM pa3/iejieHueM KaHayioB (FDMA):

- CYIIHOCTh METO/A C TpaUIeCKUM TOSICHEHUEM,
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- pazaensieMblil pecypc,
- IpUMEpbl MPUMEHEHUS,
- IPEUMYIIECTBA U HEJOCTATKHU.
61. MHOXeCTBEHHBIN JIOCTYN ¢ BpEMEHHBIM pazfesieHueM kananoB (TDMA):
--CyIIHOCTh METO/1a C TpauYeCKUM MOSACHEHUEM,
- pa3zeinsieMbli pecypc,
- IpUMEpbI NPUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKHU.
62. MHOXXECTBEHHBIN TOCTYTI C KOJIOBBIM pa3jaeiieHneM kaHnaioB (CDMA):
- CYIIHOCTh METO0/1a C rpa)uIeCKUM MOSICHEHUEM,
- pazaensieMblid pecypc,
- IpUMEepbI MPUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKHU.
63. PazieneHue kaHAJIOB 110 OPTOTOHAIBHBIM HecyuM (OFDMA):
- CYIIHOCTh MeTOa ¢ rpaduuecKuM MOSICHEHUEM,
- pa3zeinsieMbli pecypc,
- IpUMEpbI NPUMEHEHUS,
- IPEUMYIIECTBA U HEJJOCTATKHU.
64. CoBMECTHOE MCIOJIb30BaHUE METOJIOB pa3/iesiCcHUs KaHalloB B cranaapte GSM.
65. CoBMECTHOE HCNOIB30BAaHUE METO/I0B Pa3/ieieHus KaHainoB B ctanaapre UMTS.
66. MeTonpl 1ocTyna K 001Iel cpejie nepeaad:
66.1. Metox cnyuaitHoro nocryna (Aloha):
- CYIIHOCTh METO/A,
- IPUMEPHI MPUMEHEHHUS,
- HEJIOCTaTOK.
66.2. Merop ciy4aifHOro 1ocTyna ¢ KontposieMm Hecyuieit (CSMA):
- CYLIHOCTb M CTPYKTYPHAasi CXeMa METO/a.
66.3. Mertoa ciny4yaifHOTO JOCTyINa ¢ KOHTPOJIEM Hecylled M OOHapyXeHHEM KOJUTU3UH
(CSMA/CD:
- CYUIHOCTh M CTPYKTYpHAasi CXeMa METO/Ia.
66.4. MeTon cimydailHOTO JOCTyHa C KOHTPOJEM Hecymed W u30eraHueM KOJUTU3HM
(CSMA/CA):
- CYLIHOCTb M CTPYKTYpHAasi CXeMa METO/a.
66.5. Meton ¢ nepenaueit mapkepa (Token Passing):
- CYLIHOCTb M CTPYKTYpPHas CXeMa MeTo/a,
- TOCTOMHCTBO METOJ1a.
67. HazHadeHue, MpUHIUIT JeHCTBUS, (PYHKITMOHAIbHASI CXeMa PaJHOPEIICHHON IMHUN CBSI3H.
68. Tumnbl pagropeneiHbIX JIMHUN CBA3H:
- PPJI npsamoit BuguMocTu,
- Tponiocepubie PPJI.
69. Cxema mocTpoeHus, MPUHIUIT JCUCTBUS PAIUOPEICHHON JTUHUN CBS3U MPSAMON BUIUMOCTH.
70. Onun nponet PPJI:
- IPUHIHUI IEUCTBUS,
- CTpYKTypHas cxema,
- YpaBHEHHUE Mepeaayn,
- (hopMyJIBI 7151 pacyera MoTepb MOIIHOCTH Ha riposiere PPJI: mocTostHHBIX (1ToTepH B cBOOOI-
HOM TNPOCTPAHCTBE U MOTEPU B AHTEHHO-(PUAECPHOM TPAKTE) U AOMOJIHUTENbHBIX,
- MOIIIHOCTh CHTHAJIa Ha BXOJIE MPUEMHUKA C YYETOM OCTabJIeHUs] CUTHAIa
71. Ilpuemuas yacth oKOHeUHOTO peTpanciaropa PPJI, conepkamero tenedoHHbIN U TEIEBU3HU-
OHHBIN CTBOJIBIL:
- IPUHIUII IEUCTBUS,
- CTpYKTypHas cxema.
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72. YcnoBus HopManabHOTO KadyectBa cBsi3u B PPJI B Teuenne 99,9% BpemMeHU B COOTBETCTBHUH €
HopMmamu EnnHoii aBToMaTH3upoBanHoil cuctemsl cBsa3u (EACC):

- 7151 TeneOHHOTO CTBOJIA,

- JUIsl TEIEBU3UOHHOTO CTBOJIA CTBOJIA.

73. BnausiHue 3aMHpaHUi CUTHAJa HAa Tpacce Ha YCTOMYMUBOCTH CBsi3u B PPJI. MunumManbHo 10-
mycTUMasi BeJIMYMHa MHOXKUTENS ocnadbnenust B PPJI: ms TenedonHOro cTBOMA, IS TEIEBU3H-
OHHOT'O CTBOJIA.

74. Kpurepuii ycroitunBoctu cBsa3u B PPJIL. [Ipumep pacueta BpeMeHHU yXyIIIEHUS CBSI3U.

75. 3amupanus curnaia Ha nposiere PPJI: rpaduueckoe moscHenne, MuHUMaabHas 30Ha OpeHe-
TS

76. Pedpakuus u cyopedpakius paaroBoiad B PPJI: mpuunHbl BO3HUKHOBEHUS, Tpaduyueckoe
MOSICHEHHE, TTOCTEACTBHSI pedpakiuu u cyopedpakiuu, crnocod 60ps0bI ¢ cyOpedpakiueii.

77. VntepdepeHIMOHHbIE 3aMUpaHus curHajga Ha mposere PPJI: mMexaHW3M BO3HMKHOBEHUS,
rpaduuecKue MosiCHeHUs, BpeMsl HHTEeP(EepPEeHIIMOHHOTO 3aMUPaHHUS.

78. 3aMupaHusi, BbI3BAHHBIE PACCESTHUEM 3JICKTPOMArHUTHOW SHEPTrUU B JOXKIE: 3aBUCUMOCTD
MOTEPb, BBI3BAHHBIX 3aMUPAHUSMH B JOXK]I€, OT MHTEHCUBHOCTHU JOXKAS JUIsl Pa3IMYHBIX JJIUH
BOJIH.

79. UacToTHO-pa3HECEHHBIN IPUEM: Ha3HAYCHHE, CIIOCO0 peaTh3allii.

80. IIpocTpaHCTBEHHO-pa3HECEHHBIN TpPHUEM: Ha3HAYCHHUE, CIOCO0 peanu3aru, rpaduyeckoe
MOSICHEHHUE.

81. lymer B TeneponnoM kanasie PPJI: TemioBbie mrymbl, yMbl, BRI3BAaHHbBIE HEJTMHEHHOCTHIO
TpakTa. [Ipupoga BO3SHUKHOBEHHUS LIIyMOB.

82. McTouHMKM TETUIOBBIX IITYMOB B KacKajax mnepenatduka u npuemMuuka PPJI (moscauth ¢ mo-
MOILBIO CTPYKTYPHBIX CX€M IepeAaruyuka M npueMHHuka). CymmapHas MOLIHOCTb TEIJIOBOTO
myma nepegatyrka. CyMMapHas MOITHOCTB TEIUIOBOIO ITyMa MPUEMHHKA.

83. IlepexoaHble LIyMbl, BBI3BAHHBIE HEJIMHEHHOCTHIO aMIUIMTYAHON XapaKTEPUCTHKHU I'PYyIIO-
BOT'O TpakTa (MOSICHUTH C TIOMOIIBIO CTPYKTYPHOM CXEMBbI I'PYNIIOBOIO TPaKTa U €ro AMHaMuye-
CKOM XapaKTEpUCTUKN).

84. Ilepexonnble 1IyMbl, BbI3BaHHBbIE HEIMHEUHOCTHI0O DYUYX BbIcOKOYacTOTHOrO Tpakta PPJI:
MPUPOJIa HETMHEHHBIX UCKAKEHUH, rpaduuecKre MOsSCHEHMUS.

85. IlepexoaHbie 1MIyMbl, BBI3BAaHHBIE OTPAKEHUSMU B aHTEHHO-(QHUAEPHOM TpaKTe: MOSICHUTDH C
MIOMOIIIBI0 CTPYKTYPHOW CXE€MbI M BEKTOPHOHM IHMarpaMMbl, BbIpaXEHUE I PasHOCTH ¢a3 ¢
MPSIMOTO U OTPAKEHHOT'O JTy4eH.

86. [IpenmymiecTBa nepeaayl CUTHAJIOB B IIU(PPOBOI GopMme.

87. IlpuHIMN AEHCTBUS U CTPYKTYpHAsi CXeMa OKOHEUHOU cTaHIuu 1udposoit PPJI.

88. Amanoro-uudpoBoe npeoOpa3oBaHUe CHrHajla B nepenaryuke uugposoit PPJI: mpunHumn
NEHCTBUS W CTPYKTYpHasl cCXeMa aHajloro-uu@poBoro mpeoOpazoBarens, AMCKPETH3AlUs IO
BPEMEHHU M KBAaHTOBaHME IO YPOBHIO CHUTHaIa, rpaduyeckoe MosicHeHue, rpaduyeckuii mpumep
JBOMYHOTO KOJA OJHOTO TUCKPETU3NPOBAHHOTO YPOBHSI.

89. Llupo-ananorooe nmpeoOpa3oBaHue CUTHaNA B IpueMHUKe 1udposoit PPJI: mpunuun neii-
CTBUS U CTPYKTypHasi cxema Hu(po-aHaIoroBoro npeodpa3oparessi, BOCCTAHOBJICHUE JUCKPETH-
3MPOBAHHOTO 10 BPEMEHU CUTHAJA, MHTEPIIONALUS U (DUIbTpalys CUrHaja, rpaguueckoe mosc-
HEHHE.

90. KauectBo Tpakra uugposoit PPJI. [Tapamerpsl, xapakTepu3yromue Ka4ecTBO TpakTa mudpo-
Boii PPJI: BeposiTHOCTB OommOKH, MpOCKaab3bIBaHKE, (PAa30BOE IPOKAHKE, 3a/ICPIKKA UMITYIIHCOB.
91. BeposarHocTh omuOKKM mprueMa HH(OPMAIIMOHHOTO HUMITyJbca: Tpaguueckoe MOsSCHEHHE,
(dhopmysia BEpOSITHOCTH OIIHOKH.

92. Ilpockanb3bIBaHHE UMITYJIbCOB B U(ppoBoii PPJI: cymHoCTh, MOCIEACTBHUS MPOCKATIb3bIBA-
HUS.

93. ®dazoBoe npokaHue UMMyIbcoB B nudposoii PPJI: rpaduyeckoe moscHenue, n0mycTUMbIe
BEJIMYMHBI, YCTAaHOBJICHHBIE MEXTyHapOJHOW KOHCYIbTaTUBHON KoMuccuer no paauo (MKKP).
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94. DnextpomaruutHas coBmecTuMocTh PPJI u cytHukoBwIx cuctem cBszu (CCC): rpadude-
ckuii npumep pacnonoxenuss PPJI u CCC. TpeboBanuss MexayHapoIHOW KOHCYJIbTaTUBHOU
komuccueit o paauo (MKKP).

95. Haznauenue ckpeMOIMpOBaHUS, CYIIIHOCTb, TpapuuecKoe MOsSCHEHHE.

96. DnekTpomMarHuTHas COBMECTUMOCTh PPJI M CIyTHUKOBBIX CHUCTEM CBSI3U -3aBUCUMOCTD
ocaleHus MOUTHOCTH MEIIAIOUIer0 CUTHAjIa OT MOIIHOCTH NepeAaTyrKa MEIIAIoNEero CUrHa-
na, kK03(h(PUIMEHTOB YCUJICHUsI aHTEHH MepeAaTyuka U MPUEMHUKA U JOMYCTHMOTO 3HA4YEHHUS
MOIIIHOCTH MEIIAIOIIET0 CUTHAJIA HA BXOJIe MPUEMHUKA (B pazax u Jenuoenax).

97. Ilpumepsl npoMbinieHHbIX PPJI.
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IIpuiio:xkenne Ne2 k padoyeil nporpaMme I CHUANINHbBI
«PaguoTexHu4eckne U TeJIEKOMMYHUKALIMOHHbIE CHCTEMbD)

MeToaunuyecKkue YKazaHud AJd CTYACHTOB IO 0OCBOCHHUIO TUCHUIIJTHHBI

OcHoBHOI (hopMO¥i U3TOKEHUSI Yy4eOHOTO MaTepHuaia 1o JUCIHILINHE SBISIOTCS 0030p-
HBbI€ JICKIIUM ¥ CEMUHAPCKHE 3aHATHA, IPUUYEM TOCIETHHE — B OTHOCUTEIIBHO OO0JIBIIEM OOBEME.
OTO CBS3aHO €O CHENM(PUKON MOATOTOBKM OOYYAIOLIMXCS B MarucTparype, Mmpeanojararomnen
OOJIBIIIYIO JIOJIIO CaMOCTOATENBHOCTU. JIJIl YCIEIIHOr0 OCBOEHHUS JUCLUIUIMHBI OYE€Hb Ba)KHO
BBINOJIHEHUE 3aJJaHHi, MpearaeMpIX NePCOHAIBHO TEM CAMOCTOSTEIbHBIX 3aJaHU, 1 00CyXK-
JIEHHE X Ha CEMUHApPCKUX 3aHATUAX. Ha MpakTHYecKuX 3aHATUAX MPOBOAMTCS YCTHBIN OIpPOC.
Kputepun ornieHnBaHUS OTBETOB W 33/1aHUI NMpHUBEIEHBI B paboueil mporpamme. B 310l xe cu-
CTeME CIAIOTCs BBIMOJHEHHBIE 33/aHUs JUISI CAaMOCTOSATENBHOM paboThl (3a MCKIIOYEHUEM [0-
KJIQJIOB).

KnroueBbIM U1l OCBOEHMS JUCLMILIMHBI SIBJISI€TCSI HApaOOTKa yMEHUsS BBIOMPATh U MPU-
MEHSTb JIJIsl IOCTPOCHHUSI CUCTEM Iepeaun nHpopManuy Haubosee MoIXOAAIINI B KOHKPETHBIX
YCIOBHSIX METOJI, @ TAKXKe YMEHMsI (POpMyIMpoBaTh 3a/1a4y M 3a/1aBaTh UCXOIHbIE JTaHHBIE, B TOM
qHcIIe M0 pe3yIbTaTaM HCTOYHHUKOBOT'O TIOMCKA.

ITo nToram n3y4eHus: IMCUMILIIMHBI B KOHIIE CEMeCTpa IPOBOAUTCS dK3aMeH. DK3aMeH NpUHUMa-
eTcs 1o OmieTam, KaXIblid U3 KOTOPBIX BKJIIOYAET B c€0s J1Ba TEOPETHUECKUX BOIIPOCA.

Kpurtepun onieHuBaHNs 0TBETOB Ha BONPOCHI OnJieTa

. IIpoaBuHYTHIH Boicokuit
. Iloporosslii ypoBeHb
Kpurepuii YPOBEHb YPOBEHb
(Ha «yI0BJIETBOPHUTEIBHO))
(Ha «xopomIoy) | (HA KOTJIIMYHOY)
CootBercTBHE | XO0Ts ObI yacTHUHOE (He omHocaweecs | [lomHoe [Tonmuoe
OTBETa BO- K 80NpOCY He NOOJIeHCUm nposepke)
npocy
Hanunumne Nmerotcest oTnenbHbIE MPUMEPHI Mmuoro npumepoB | Ectb npaktuue-
NpPUMEpPOB CKH KO BCEM
YTBEPKIACHUIM
Coaepxxanue | [loHATHITHBIE BOIPOCH! U3J10XKEHBI C OtBer noutu non- | McuepneiBaro-
OTBETA KJaccu(puKanusiMu, mpoOJIEMHBIE C HBIH, 03 OIMOOK, | M ITOJHBINA
MOCTaHOBKOU MPOOJIEMBI U U3TIOKEHU- | HE XBATAET OTACNb- | OTBET
€M Pa3JIUYHbIX TOUEK 3peHUs. IMEeroT- | HBIX 3JIEMEHTOB U
Csl OIMOKY WJIA TTPOOEIIBI. TOHKOCTEH

YyeoHo-MeTOANYECKOE 00ecIeueHue
CaMOCTOSAITeIbHOI padoThI CTYIEHTOB O JUCHUIJINHE

Jlist camocTosTeNbHOM paboThl PEKOMEHIYETCSl HWCIOIb30BaTh W3/IaHUs, YKa3aHHBIC B
CIIUCKE OCHOBHOM M JIOTIOJTHUTEIBHOU JINTEPATYPHI.

s camocTosITeIbHOTO 1moadopa auTeparypsl B Oubnuoreke SApl'Y pekomenayercs uc-
MOJTb30BATh:

1. JIuunbiii kadunert (http:/lib.uniyar.ac.ru/opac/bk login.php) gaer Bo3MOKXHOCTH TO-
JTydeHus on-line mocTyma K CIUCKY BBIIaHHOW B aBTOMAaTH3WPOBAaHHOM PEXHUME JTUTEPATypHI,
MIPOCMOTpPa ¥ KOTIUPOBAHUS SJIEKTPOHHBIX BEPCHI U3IaHUN COTPYTHUKOB YHUBEpCUTETA (yuel. u
METO/. TOCOOMSI, TEKCTHI JeKIHi U T.1.) st paboTel B «JInuHOM KabMHETE» HEOOXOIUMO 3alTH
Ha caiiT Hayunoit 6ubimoreku Spl'Y ¢ mo6oit ToukH, uMeromiel JocTyn B Internet, B myHKT Me-
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http://lib.uniyar.ac.ru/opac/bk_login.php

HIO «JJEKTPOHHBIA KaTaJIO»; MPOUTH MPOIEAYPY aBTOPU3AIIMHU, BHIOPAB BKIAJIKy «ABTOpH3a-
[IUsD», U 3aMOJIHUTH TIPEJICTABJICHHBIC OISl HHPOPMAIIHH.

2. DyleKTpOHHAsA OM0JMOTEeKa y4eOHbIX MaTepuanoB SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) conepxxut Oonee 2500 NOIHBIX TEKCTOB
y4eOHBIX U y4E€OHO-METOJUYECKHX MAaTepUAIOB MO OCHOBHBIM M3y4aeMbIM IUCIHIUIMNHAM, W3-
JaHHBIX B YHUBepcuTeTe. JlocTyn B CeTH YHUBEPCUTETA, JINOO 1O JIOTUHY/TIAPOITIO.

3. DnekTpoHHas kapToTeka «KHUroo0ecne4yeHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpsiBaeT y4eOHBII QOHI HAYIHOMH
oubmuorexku Spl'Y, mpemocTaBisieT onepaTUBHYIO WH(OPMAIMIO O COCTOSHHHM KHHTOoOecre-
YEHHOCTH JAUCLUIUIMH OCHOBHOM U JONOJHUTENIBHOM JINTEPATYPOH, a TAKXKE LKA IUCLHUIUIMH U
CHelHalbHOCTeH. DJIeKTpoHHas KapToTeka « KHHUrooGecneueHHOCThY) NOCTYIHA B CETH YHUBEP-
curera 1 yepe3 JInuHbIi KaOUHeT.

4. DyIeKTpOHHbIe OMOMJIHOTEYHbIE CHCTEMbI, HA KOTOpble nMeeTcss noanucka Apl'Y,
nepeveHs cM. http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php

28


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/content/resource/net_res(1).php

